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TIPEAUCJIOBHE

Tlpn KOHCTPYHPOBAHHH M HAJAXKHBAaHHH pPa3HOOOPA3HBIX  IJAEKTPOHHHIX
YCTPOHCTB PajHOMOBHTEMO-KOHCTPYKTOPY TNPHXOJAHTCS NPOBOJAMTEL Pa3sHuHble H3Me-
penus. BoabliuHCTBO paanosiobuTeslel pacrofaraloT eIHHCTBEHHBIM H3MepPHTeJNbHBIM
npu6opoM — TecrepoM. OAHAKO BO3MOXHOCTH TecTepa OrpanuueHs. Hanpumep, us-
MEpeHHs eMKOCTH KOHAEHCAaTOPOB, HHAYKTHBHOCTH M J0GDOTHOCTH KaTylleK, cpeaHe-
KBaJpaTHUECKOrO 3HAYeHHs BHICOKOWACTOTHOrO CHCHaJia, HAacTPofika BBICOKOYAcTOT-
HBIX TPaKTOB paJHONDHEMHHKOB H NepejaTYHKOB, HaJaXKHBaHHE HMIYJbCHBIX YCT-
pPOHCTB M HCCCAOBAaHHE NePeXOJHBIX XapaKTePHCTHK YCHJHTesell — Bce 3TO Tpeby-
eT CrelHaJbHbIX H3MEPHTEbHBIX NPHGOPOB H TeHEpaTOpOB.

B npeanaraeMoli uurtatensm Gpowiope onHcaH KOMOWHHPOBaHHHIE mnpu6op, mos-
BOJIFIOUIHA COBMECTHO € 3JIEKTPOHHBIM OCUHJJOrpaoM H MIHPOKOMOJOCHLIM BOJBT-
METPOM TNPOBOJAHTL Pa3HOOGpasHbIe H3MEpeHHs.

[Tpubop aemoHcTpuposasics Ha 26-H Bcecow3Holt BbicTaBKe TBOpPUYECTBA pajHO-
moburenefi-kouctpykropo JJOCAA®. 3a ero paspaGoTky aBTop OblJl OTMeYeH IO-
OLIPHTEbHBIM TPH30M BBICTABKH, a TaKKe HarpaJeH [IHILIOMOM TNepBOil eTeneHH.

Caesyer OTMETHTb, 4TO NPHOOP NPOCT B H3rOTOBJEHHH H HaJNaXKHBaHHH H He
COAepKHT JeHIUTHBIX paanojeraed. HecomHeHHOe AOCTOHHCTBO npHGOpa — ero
MHOTO(YHKIHOHAJBLHOCTL: TeHepalHs CHrHAJOB CHHYCOHZAJLHOR H NpPSMOYTOJIbHOM
dopmul, paboTa B pexuMe 3aXBaTa 4acTOThl H BOJHOMEPA, H3MEDeHHe CPeHEKBal-
paTHUECKHX 3HayeHH® BHICOKOYACTOTHOTO CHTHAJA, a TaKXKe eMKOCTH KOHJEHCAaTo-
poB, AOGPOTHOCTH W HHAYKTHBHOCTH KaTylleK.

MHorobyHKIHOHAMBHOCTS KOMOHHHPOBaHHOTO T[piGopa ONpeledseT  HOPSIAOK
H3JI0XKEeHHs1 MaTepHaja B Gpolliope.

OT3biBH O KHHTe NPOCHM HpHCHJATh N0 azapecy: 101000, Mocksa, IToutawmr,
a/a 693, uznateanctBo «Paauo u cBaA3b», MaccoBas paano6ubanoreka.
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HABHAYEHHE R OCHOBHBIE XAPAKTEPHCTHKH NPHBOPA

[Mpubop nmeer weThpe peknma paGoOTHI:

TeHepallfi CHIHAJOB CHHycOMAaJbHON dopmsl B ananasowe uacror 100 &I m-—
36 Mru;

reHepallsi CHFHAJOB NPAMOYroJbHOH ¢opMmsl B puanasone uacror 20 Im—
2 Mrn;

3axpaT (CHHXDOHM3allHs) 4acToTH B AHanasone 0,1—7 MIm;

HMIyJAbCHAas MOAyJAuus Hecywedi uwactote 0,1—36 MI'n; monymupywomed —
20 Ty —2 MI'n

JononyuTensHo KOMOHHHPOBAaHHHA npuHGOp MoXeT pafoTaTh KAaK MIHPOKOMO-
JIOCHHH YCHJIHTENb, HIHPOKONOJOCHBI BOJbLTMETP, H3MepHTeJb €MKOCTH KOHJEHCA-
TOPOB H HHIAYKTHBHOCTH KaTylleK. COBMECTHO C BBICOKOYACTOTHHIM BOJBTMETPOM
AaHHbIl NPHGOP MOMKHO HCIOJB30BATh AJS WH3MePeHHs NOOPOTHOCTH KaTyleK M-
AYKTHBHOCTH.

TMuraercs npubop OT ceTH MEPeMEHHOro TOKa Hanpsxkexnem [00—250 B, aa-
croroft 50+0,5 [u npu cozepxauwnu rapMmonux no 5%. MomuocTs, morpeGasemas
npuGopoM OT ceTH, He npepbimaer 3 Br.

Ilpu6op ob6ecneynBaer cBou napameTpd uepes 10 MuH nocae ero BKJIIOUEHHT
H COXpaHsieT UX B TeyeHHe 12 u nHenpepuiBHOA paGoTHL.

TaGapuruele pasmepn npuGopa: 230X 195X 125 MM, Macca He Gosmee 3 Kr.

QJIEKTPHUYECKAA NMPHHIANMRAJBHAA CXEMA

dnekTpuuecKkasi IPHHIHNHKAJBHAA cXeMa npubGopa nokalasa Ha pue. 1.

Ha rpansucrope T1 co6paH BHICOKOYAacCTOTHHII TeHepaToOp NO €MKOCTHOM Tpex-
Togeunoit cxeme, IlepecTpofika HacTOTH TeHEPANHH MJAABHO OCYINECTBJIAETCH KOH-
AeHcaTOpaMH mnepeMenHOH eMrocTH C5 u €6, rpy6o — NMOIKMOUCHHEM NapaliiesbHO
NepeMeHHHIM KOHIEeHCAaTOpPoB nocrTosHHoll emrkocty C3 u C4 ¢ noMouibid NepexJio-
yateas BI. JInana3oH reHepallMH BLIGHpAaeTCs CMEHHHMH KaTyIIKaMH HEAYKTHBHO-
ctu L1—L7, xoropwe nogkmouaioTes K rueagaMm [l u In2. Crnenyer 3aMerTHTh,
YTO BLIONHEHHe aBTOTEHEPaTopa M0 EMKOCTHON TPeXTOUeuHON cxXeMe MO3BOJAET
CPaBFHTEJLHO TpPOCTO OCYLIECTRHTH KBApUEBYIO CTaGHIH3ALHIO 9aCTOTH H TEM CaMBIM
Ha NOPANOK YBENHUHTh CTaGHJILHOCTD M TOYHOCTh ee ycTaHoBkH. Kpapuesas cra-
GHJAM3AlUHS 9acTOTH aBTOTEHEpaTOPa OCYLIECTBJASETCA TMOAKJIOYEHHEM K rHe3JaM
Tul u I'n2 BMeCTO KaTyleK KBapIEeBHX PE30HATOPOB.

Ha rpaunsucrope T2 coGpaH 3MHTTepHHHA NOBTOPHTeNb, NpeAHa3HAUEHHBHIA ANH
COrJIaCOBaHHS) ABTOTEHEpaTOPa € OKOHEYHBIM YCUJIHTENEM MOIMHOCTH, BHLIMONHEHHEM
Ha BHICOKOYACTOTHOM TpaHsucrope T3. OTCYTCTBHe MEPexX0JHOr0 KOHAEHCATOPA MeX-
Ay aBTOTEHEPATOPOM H 3MUTTEPHHIM NOBTOPHTENEM YJyUllaeT YacTOTHY0 H ¢(aso-
BYIO XapaKTepPHCTHKM YCTPONCTBA HAa CaMBIX HHM3KMX yacToTax. [las yMeHbIOEeHHS
HeCTAGHIBLHOCTH YacTOTH H aMINIMTYAH BHXOJHOTO CHTHAJa TeHepaTOpa TPaHSHCTO-
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put T1 u T2 nurawTcs OT AOMOJHHTEJLHOrO CTaGHJH3aTOpa, BHINOJHEHHOTO HAa JHO-
nae J{1 u pesncrope R4.

BrixozHO#i Kackaj BBICOKOYACTOTHOTO TeHEPATOPa BHINOJIHEH HEPE30HAHCHBIM,
BMeCTO KOHTypa B KOJJIEKTODHYIO LleNib TpaH3HCTOpa T8 BKJIOYEHO AKTHBHOE CONpPO-
THBJIEHHE — NePEMEHHBIH pe3ucTop RE, KOTOpHi obecneyHBaeT NJABHYIO PeryJupoB-
Ky BHIXOAHOro curuana. Perucropm R5 u R6 3ajnanr pexum Tpansucropa T3 mno
NOCTOSIHHOMY TOKY, @ Pe3ucTop R7 noBHIaeT YCTOHUHBOCTb ero paGoTh B 06JacTH
BBHICOKHX 4acToT. BHIXOAHOH KacKajg BHICOKOYACTOTHOrO T[EHEpPaTOpa OXBAaueH OTPH-
IaTeNbHOH O6paTHOH CBA3bIO MO TOKY NYTeM BKJIOYEHHS B €ro SMHTTEPHYIO Lenb
pesuctopa RY. OtpuuareibHas ofpaTHas CBsi3b CTaGHJAHSHDYET KOI(DOUUHMEHT YCH-
JIeHHsl, paclIHpsieT NOJOCY NIPONYCKAaHHS YCHJIHTENS, a TaKkKe yBEJHUHBAET ero BXOJ-
HOE COMpPOTHBJEHHe, OGJerdas cOrJacoOBaHHe MeXAY KacKalaMH. BEICOKOYACTOTHHIA
CHIHAJ, CHHMaeMbifi ¢ NepeMEeHHOro pesHcTopa RS, uepe3 pasjeuTe/ibHbie KOHICH-
catopst CI2 u CI3 nojaercs Ha BHICOKOYAaCTOTHHI pasbeM 1.

AMIIHTYAHDIH 1eTeKTOP BHIMOJHEH MO CXeMe YABOSHHS HANPSIKeHHS Ha IHOZAX
A2 w [3. Ins cHMKeHHA TNOrPEIIHOCTH H3MEPEHHS HaNpsXKEHHA B HH3KOYACTOTHOM
yacTH pabouero AManasoHa BhICOKOYAaCTOTHOTO reHepaTopa KouzeHcaTopw CI14 u CI7
B3ATHl 10BOMbHO Gousbliofi eMmkocTH. Ilo BhicOKOR yacToTe OHHM 3a6J0KUPOBAHH CJIO-
ASHBIMH KoHfencaTopaMu CI5 u Cl6 HeGoabmofi emxoctd. Pesuctop RI0 nuueapw-
3HPYeT MOKAa3aHHA WIKaJbl CTPEJOYHOTO HHAMKATOPA, B KAaueCTBE KOTOPOrO HCMOJb-
3yercsi MHKpPOaMIepPMETP MArHHTO3JEeKTPHUecKOH cHcreMn tHna M24, BomasT™erp
BLICOKOYaCTOTHOTO TeHepaTopa TpeAHa3HaYeH AN H3MEPEeHHs CPeIHEKBaApaTHUECKHX
3HaueHHH BBIXOAHOrO CHTHaJa W HMeeT TOJbKO OIHH mpeiesN usMepenus 10 2 B.

Ha tpausucropax 75—7T8 co6paH CHMMETPHUHBI MYJbTHBHGPATOp. DMMHTepHHIE
NoBTOPUTeNH Ha TpaHauctopax T& u T8 B cxeMe MyJabTHBHGpaTopa  [O3BOJSIOT
YMEHBLUHTb AJAHTEJNBHOCTH (PPOHTA U CPe3a NPAMOYTOJBHOrO HMIMYJbCa, a TAKKe yBe-
JHYHTH €r0 MAKCHMAJIbHYIO CKBAXKHOCTh M Y&CTOTY chleqoBaHusi. YacToTa cienoBaHHs
MyabTHBUGpaTOpa OnpejessieTCsl eMKOCTbio KoHaeHcaTopoB Cpi u Cpg, KOTOpHIE TOA-
Kaloyalotcst K rde3naMm ['u3, I'méd u I'n5, I'né. Ecan tpeGyiorcst BhicOKas cTaGHiib-
HOCTb H TOYHOCTb YCTAHOBKH YacTOTH CJ€A0BaHHS MYJbTHBHGPaTopa, TO BMeECTO
KoHaeHcatopa Cpe B rHe3faX I'n§ u I'n6 BxaOyaeTCst KBapueBbIi pPe30HATOP, a B
rie3nax I'u3 u I'nd — kongencarop o6patHoil cBsizd Cp.

Ha rtpausucrope T4 cobGpan dopmupoBaTelb HMNyJasCOB, KOTOphiii paGoraer B
KmoueBoM pexkume. HasHayeHHe paHHOro Kackajfa COCTOHT B TOM, uTo6H copmupo-
BaTh HMMNYJbC, TPUXOISAIIHA ¢ MyJAbTHBHOpDaTOpa, H OXHOBDEMEHHO pa3Bs3aThb €ro
OT NOCAeAYIOUIHX KAacKajJoB, a TaKiKe OCYLIeCTBHTb HMIYJbCHYIO MOLYJALHIO B BH-
XOAHOM KacKaJe BLICOKOYACTOTHOTO TreHepatopa. [locaenoBaTesnbHO-NapaienbHas
uens C23, C21, C22 u RI5 ynyumaer paGoty ¢dopMupoBaTesis B 06/1aCTH HH3KHX
H BBICOKHX 4acTOT.

Turaercs npubop OT NMPOMBIULICHHOH CETH NEePEMeHHOTO TOKa. B xaHHOM ycTpo#i-
CTBE MpHMEHSeTCH CTaGHANH3allHA HANDPsXKEHUA NHTAHHS 1O NepeMEHHOMY M NOCTOSH-
oMy Toky. Crabuiu3auns 1o HepeMEHHOMY TOKY ocyliecTBadercs (eppopesoHaHc-
HBIM cTaGHIM3aTOPOM HaNpsAXKEHHs, B PE30HAHCHHH KOHTYpP KOTOPOro BXOAST KOH-
nencarop C27 u nepsuunasi o6MoTka cuiaosoro Ttpanchopmaropa Tp. Ilpumenenne
noaoGHOro  ycrTpoficTa NO3BOJHJAO OTKa3aTbCsl OT CETeBOro IpejoXpaHHTe-
Jg, TaK KakK J060e 3aMblKaHHe BTODHYHOH UeNH TpaHCHOpPMATOpPa OKas3biBaeT
WyHTHpylOllee aeficTBUe Ha pe3oHaHCHBI KouTyp. Ilpu stoM KoneGaHua vacToToH
50 T'm cpuiBAIOTCH ¥ HANpsKeHHe Ha BTOPHUYHBIX OOMOTKAX NajaeT MPAaKTHUeCKH 10
nyns. Kpome Toro, Her HeOGXOZHMOCTH NpPHMeHATH NepeKka0YaTeNb NEPBHYHOH 06-
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MOTKH CHJIOBOTO TpaHChOpPMaTOpa Ha HMewllleecsd HaNpskKeHAe NPOMBIULIEHHONH ceTH,
TaK KaK HanpsiKeHHe Ha BTOPHYHOH oOMOTKe TpaHchOpMAaTOpa HPAKTHYECKH OCT2ET-
¢ TOCTOSIHHHIM TIPH H3MEHEHHH HaNpsKeHHs NuTtalolle#t cetn or 100 mo 250 B.

Ha tpansucropax T9 u T10 cobpaH crabuJH3aTop NOCTOSHHOTO HANPSIXKEHHS MO
cxeMe cTaGuau3aTopa KOMIEHCALHOHHOIO THHA ¢ NOCAEA0BATENbHHM BKJIOUEHHEM
Harpy3kd. [Ipumenenne B cxeMe crabHiH3aTopa TPaH3HCTOPOB Pa3HON MPOBOJAMMOCTH
[O3BOJIMJIO OTKA3aThCA OT HCTOUHHKA BCNOMOraTeNbHOIQ HANpPsiKeHHS! NOCTOSHHOTO
TOKa AJfA NHTaHHs TpaHsuctopa 110, a TaKXKe HCHOJB30BaTh B KayecTBe pajHaropa
NAA OXJaxKjaenus TpaHsucropa I'9 maccu npubopa. He MeHee BaXHoe 10CTOHHCTBO
AaHHOrO ¢TaGH/IH3aTOpa — aBTOMATHUeCKast 3allHTa OT MePerpysxH.

PEXHMBI PABOTHI MPHUBOPA
TEHEPATOP BBICOKOH YACTOTEI

[pu ycranoske nepexjiouatens B2 B nonoxenne 4 (cM. puc. 1) smurrep-
Has menb Tpamsucropa T3 uepes pesucTop R9 M KOHTaKTH NepekJiouartens B2.3 3a-
MbIKaeTcst Ha 3eMJ0. TakuMm o6pa3oM TpaH3uctop T3 pabortaer B cxeMe ¢ ofLIHM
SMHTTEPOM.

B nanHov pexume npubop paGoTaeT Kak reHepatop BBEICOKOH 4acCTOTH, LIHPOKO-
fOJIOCHHIR YCHJMTEAb HJHM BOJLTMETD, H3MEPHTeNb €MKOCTH KOHAEHCATOPOB, HHAYK-
THBHOCTH H 106POTHOCTH KaTyMIeK.

Teneparop ebicokoll 4acToThi. BHIXOIHOA CHrHaJ CHHUMaercs C BbICOKOYAaCTOTHOrO
pasbeva I[Jl; ero 3HaueHHe KOHTPOJHpYeTcs IO CTPeJOYHOMY HHAHKatopy CH (cM.
puc. 1.) TlraBHas peryiupoBka BBIXOIHOIO CHITHaJa OCYILECTBJsieTCsl MepeMeHHbIM
pesucTopoM RS8, a cTymeHYaTo — ¢ MOMOWMIBIO BBIHOCHBIX ATTEHI0ATOPOB ¢ (HKCHPO-
BaHHOM PeryJHpOBKONl 3aTyXaHHst, KOHCTPYKUHs H NMapaMeTPbl KOTOPHX NPHBeAeHH B
B MPUJIOKEHHH.

Jns cHuxennst oOllefl eMKOCTH MOHTa)a, KOTOPas oOlpelelifieT BePXHHH mpe-
IeJ YacTOThl MepecTPOfiKH aBTOreHepatopa, OHIO pelleHO HEe YCTaHABJAMBAThH Mepe-
Kaiodatens A1 KOMMYTaUHH KaTylleK MHAYKTHBHOCTH, 2 OTPaHHYHTLCH YCTaHOBKOM
npubopHofl xonoiku ¢ rHesiaMmu I'n#l u I'u2. Tlpu 3TOM mepexon ¢ 0OAHOro MOAAHA-
nasoHa Ha RpYrofi OCYLIECTBJSAETCS BKJIOUYEHHEM COOTBETCTBYIOLIEH KATYIIKM HHAYK-
THBHOCTH HJH KBapDUEBOTO DPe30HaTOpa B 9TH CHe3xa. TaKoe pelIeHHE MO3BOJHJIO
YNPOCTHTb KOHCTPYKUHIO NpHOOpa, YMEHbIUUTH ero ralapuTH K Maccy.

B ta6a. 1 npuseleHbl HHAYKTHBHOCTH KOHTYPHBIX KATYIIEK U NAPAMETPhl BHIXOA-
HOro curiaja. K mapaMerpaMm BHIXOAHOrO CHTHAJIa OTHOCHITCHA: YacTOTA NepPecTPOiiKH
KaxJ10ro NMoxjayanasoHa, NMOTPEIIHOCTh YCTAHOBKH YacTOTH, a TaKXKe MaKCHMaJbHOe
3HaYeHHe CHrHala, KOTOPOe MOXKHO MNOJYYMTh C BBIXOAA TreHepaTopa Ha KaXIoM
noaauanasoHe.

EmxocTh KOHTYpa aBTOreHepaTopa NPH NOAKIIOUEHHBIX AOTMOJHHTENbLHBIX KOH-
nencaropax C3 m C4 vMOXHO paccunrartb no Qopmyne

Cx=(Ca+Cs) (C4+Ce)/ (C3+C4+C5+CG), (1)
a Ge3 uX NMOAKAIOUEHHA
CH= CS Cs/(C5+ CG)' (2)

YuyurnBas, uto C5 u C6 — KOHAeHCATOPH NePeMEHHOA eMKOCTH M MOr'yT NPHHHMATb
JoGuie 3HageHda ot 12 no 495 n®, n npeanodaraf, Urd eMKOCTh MOHTaXa Cy AaH-
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Ta6auual

ITorpewHOCTD -
anttor Mru yetanontn (P Renner B | vy wen |  Tlpuxesaune
qacTotel, %
0,24 —0,33 +0,5 2 1000 C3, C4
0,328--0,44 +0,5 2 466 C3, C4
0,44 —0,64 +0,5 2 466
0,6 —0,84 +0,5 2 105 C3, C4
0,8 —1,6 +0,5 2 105
1,56 —4,2 +0,5 2 30,1
34 —7.,9 +0,5 1.5 6,8
7,6 —17,1 +0,5 1,1 1,5
16,1 —36,1 +1 0,35 0,34

HOfl KOHCTPYKUHH cOCTaBAT npubausutenbio 40 nd, MOXKHO, HCNOAbLIYA (HOPMYHy

_ fmax _ Cx max + Cn
K= Cxmin -+ Cn (3)

onpeeauTb KO3(hQHUHEHT MepekpeITHS N0 4YacToTe JIOGOr0 NOxgHana3oHa, T. €.
y3HaTh COOTHOIIEHHe MEXAY MaKCHMaJbHOM ¥ MHHHMAJBHON UaCTOTaMH, Ha KOTOpHe
MOXeT ObITb HACTpOeH AaHHHA KOHTYp aBTOreHepaTopa, a TaKke ysHaThb Tpebyemoe
YHCJIO KaTylIeK HHAYKTHBHOCTH AN NEPeKPLITHs BCero YacTOTHOrG AaManasoHa. HMu-
AYKTHBHOCTb KOHTYDHHX KaTylleK KaX[OOro NOALHANa3OHa MOXHO DAacCUHTATh MO
dopmyne
L, ~2,53-104(f2C,), (4)
rae Cu— eMKOCTh KOHTYPa COOTBETCTBYIOUlero noaanxanaszora, nd; f— uacrora Ha-
cTpoftku aBToreHeparopa, MI'L; Lx— HHAYKTHBHOCTD KOHTYpHOR KaTywkH, MkIH,
lupoxonosocueui ycurutess. IINs noanepXKaHusi TAKOrO PeXHMZ HYKHO ycTa-
HOBHTb MHHHMAJBHYIO €MKOCTh MepeMeHHMX Koupgehcatopos C§5 u C6. Ilepermoua-
tenem B/ orkmounts koHjeHcatoph C3 m C4 oT Bxosma ycuaurenst. Ha ruespa I'nl
u I'n2 caepyer nopasath, a ¢ pasbema LI cHumath ycudenuslfi curdan. Kosdduuu-
eHT YCHJEHHS YCHJAHTE]S IO HampsXKeHHIO cocTaBiser 2—2,5 pasa, mojoca npomyc-
KaHug (Ha yposde 3 1B) 20 I'm— 30 MTIu. MakcumalbHOe 3HaueHHe BHIXOJHOTO
CHFHana Ha Harpyske 75 OM H JJMHe KOaKCHaJIbHOTO KabeJs TOro e BOJHOBOCO
CONMPOTUBJEHHS,, paBHOrO 2 M, He Menee 2 B.

Hlupoxonosocneui soavTmerp. KomMmyTauusi BXOAHHIX Nemeft Ta e, 4TO B Yy
II¥POKOMOJIOCHOTO YCHAXTENA. BX0oqEOe HanpsxeHHe, H3MepAeMOe BOJbTMETPOM, OT-
CUHTBLIBAETCA N0 CTPEJOYHOMY HHAWKaTOpy. Jlnanason uamepsieMblx HanpsiKenu# 0,1—
2,0 B B nmonoce uacror 200 I'm— 20 MTI'u. BxoaHoe conpoTuBJeHHe BOJbLTMETpPa
cocrasisier 20 xOM, NOrpellHOCTH H3MEpeHMsl HanpsKEHHA CpeAHEeKBaAPaTHUECKOro
curnana =+5%.

Hamepureavr emkxocTu KoxOencaropos, unOyKTUSBHOCTY u O06pOTHOCTHL KaTyulex.
B sroM pewume B ruesfa I'w] B I'n2 ycraHaBAuBaercd KBaplUeBblfi Pe30HATOp HJH
KaTylUIKa HHAYKTHBHOCTH, THesna w9 u I'nl0 coeprHRIOT nepeMHukoRt (cM. puc. 1).
Crenyer 3aMeTHTb, 4TO NEPEMBYKY MEXIY YKa3aHHHMH THe31aMH YCTaHaBJAHBAIOT
TONLKO B PEXHME M3MEPHTENA €MKOCTH KOHIEHCATOPOB, HHAYKTHBHOCTH U AOGPOTHO-
CTH KaTyumlek. Bo Bcex OCTa/NbHEIX peXHMax H3MEPEHHHA MepeMbiuKa OTCYTCTBYET.
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K soixony I/2 HyXHO NOACOSAHHHTb BHEWIHHA IIMPOKOMOJIOCHHH BOJABTMETD €
BBICOKHM BXOAHBIM CONPOTHBJEHHEM.

Llens Ri1, C18, C19 B naHHOH KOHCTPYKUMH SIBJASETCA ACJHTEJEM HANpsKeHHA.
Pesncrop RI! noaGopHBIf W CAYXKHT AN KOMIEHCAUHH OCTATOYHOR HMHAYKTHBHOCTH
3JIeMEHTOB KOHCTPYKUHE M YJYUIIEHHS DaBHOMEDHOCTH NePenayH HANpPsIKEeHHS BO
BceM Jyana3oHe 4acTor.

Hamepum emrocts koHjaencatopa Cx. JluanasoH usamepsieMsix emkocrteil 10 n® —
0,01 MK®D,

Hcenenyemetit konaencatop Cx noakmounM B rHesna I'nl2 w nl3, a karyuwky
C H3BeCTHOH HHAYKTHBHOCTbIO — B THe3fa w8 w I'mll. TlepecTpamBas wacrory re-
Hepatopa, YCT4HOBHM MAaKCHMaJIbHOE IIOK83aHHE BHEUIHEr0 BOJbTMETPA, NMOAKJIOYEH-
Horo K paabeMmy I/2. MakcHMaJbHOe NMOKa3aHHE BOJBTMETPA MOXKHO YTOYHHTH NOA-
CTPOiiKOR KoHaeHcaTopa nepeMenHoft emxoctn C20. B Tom cayuae, Koraa K ruesgam
I'nl v I'n2 nopkyouer KBapUeBblfi pe30HATOP, MaKCHMaJbHOe OTKJOHEHHE CTpesiou-
HOr0O HMHIHKATOPAa BOJbMETPAa OCYLIECTBJAETCA YCTAHOBKOH DE3OHAHCHOH YACTOTH
KOH/IeHCaTOpOM nNepeMeHHOH eMKoctH C20 (pasyMeercs, KOrja pDe3OHaHCHas 4acToTa
KoHTypa L., C20+C, coBmajaer c yacTOTOR TreHepalHH KBapueBOro pe3oHaTOpa).

EMKOCTb HceleqyeMOro KOHAEHCATOpa BHYHCAAIT NO GOopMyJle

C, =25 330/(L ) — Cpp (5)

rae L — uHAYKTHBHOCTD 006pa3uoBOi KaTywkH, MKIH; f— ycraHOBJeHHas 9acTroTa,
MTu; C: u C20 — emKocTb KOHAeHcaTOpa, nd,

ClhenaeM HeCKOJIBKO 3aM€YaHHR OTHOCHTENBHO npuBeAeHHO ¢opmyas. [Ipu -Ma-
JBIX eMKOCTsX KonaeHcaropa Cy<1000 nd® wu3MmepeHus uenecooGpasHo NpPOBOAHTD
Ha BBHICOKHX uacTOoTax resepauuu f>1 MIu. Tlpu eMmkoctu Koujencatopa Cx=
=1000 n® norpemHocTb BHYHCJAeHHH Cx NO AaHHOMY BHIpa)keHHio cocTaBHT 50%.
fIpu Maabix eMkocrax kougeHcatopa Cx H f>1 MIu oTHocuTesnbHast TOYHOCTH GoOP-
MyJR

8191 =~ 50 (C,/1000)2. (6)

IIpn Goabwux emrocrax C:>1000 nd u3MepeHus cjelyeT DPOH3BOAHTH Ha
#H3kux uacrorax resepaumun (f<<250 xI'm). Ilpu GoAblUIHX e€MKOCTAX KOHAEHCATOPA
C: ¥ vacrore HacTpoiiku Huxe 250 kI'n OTHOCHTeJAbHAA TOYHOCTH (GOpMyJaH (5)

8o =~ 50 (1000/C,)2. (7)

Hi3MepuM HHAYKTHBHOCTb KaTylleK. Jlnana3oH u3MepeHHs HHIYKTHBHOCTEH KaTy-
wek 1 Mgl'n —0,3 T'n.

B reeanax I'h8 u I'nll ycTaHOBHM HCcefyeMYIO KaTymlky Lx, a B rHe3aa
I'nl2 u I'nl3 — o6pasuosuii KoHaeHcaTop C,. IlepectpauBaf 4acTOTY reHepatopa,
c/ie1yeT YCTAHOBHTH MaKCHMAaNbHOE INOKa3aHHEe BHEIUHero BOJAbTMeTpa. MaxkcHMalb-
HOe MoKa3aHue BOJbTMETPA MOMHO YTOYHHTb NOACTPOMKON KOHAEHCAaTOpa mnepeMeH-
ot eMxoctn C20, eMKOCTH KOTOPOTO MOMKeT MeHAThea oT 10 o0 150 n®, HUumykTas-
HOCTb KaTywkn L. paccunTeHBaeM no paHee npuBefeHHofi ¢opmyie (4). 3zech
C=C20+C,.

H3Mepum H0OGPOTHOCTb KaTylleK HHAYKTHBHOCTH Lyx.

HsMepurens A06pOTHOCTH npejcTasiser co6oif MOCJHe 0BaTeAbHHH KoJdebaTesb-
HBIH KOHTYD, COCTOSIHA H3 H3MeDHTE/NLHOTO KOHAeHcaTopa mepeMenHofi emkoctu C20
H HccaelyeMOfi KaTyWKH HHAYKTHBHOCTH Lx. [Ipu pesonance B KoHType, o6pa3zosaH-
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HOM IepeyHC/IeHHBIMHA 3JIEMEHTaMM, HaNps2KeHHe Ha H3MEPHTEJbHOM KOHAEHcaTope
C20 Gyner

Uec =Uy(@CrL), (8)
rae Us— HampsiXKeHHe NOCJe eMKOCTHOTO Aeluteds; C -— eMKOCTh KoHiaeHcatopa C20,
npu KoTOpofi GBHIJIO H3MEPEHO HANPSKEHHE; rp— aKTHBHOE COMPOTUBJEHHE KaTYyLIKH
HHAYKTUBHOCTH; @ — KPyroBas 4acroTa.

ITpu pesoHaHce B KOHType

1/(0C) =oL,, (9)

cJieJ0BATENbHO,

Q=o0ljr, =1/aCry, =UcU,. (10)

Ecan nanpsKeHne BBHICOKOR 4aCTOTHI Ha JeduTeNe HanpsKeHHs MOLIePXKHBATh
MOCTOSIHHBIM N0 BHYTPEHHEMY BOJBTMETPY, TO MOKa3aHHS BHEWIHEr0 BOJIbTMETpA, H3-
MepSTIOLIero Hanpsikenue Ha KoxgeHncarope C20, GyayT nponopuHoHadbHH 3d¢pekTHB-
HOM AOGPOTHOCTH KaTYWKH HHAYKTHBHOCTH L.. Takum o6pasom, H3Mepss Hanpsixe-
HHe TIepEeMEHHOro TOoKa Ha KouJeHcatope C20, MOXHO onpeaenntb 3pdeKTHBHYIO
NO06POTHOCTh KATYIIKH HHAYKTHBHOCTH, a IIKaJy BHEIIHero BOJbTMeTpa MnporpaayH-
poBaTk B eauHHlUax aoGporHoctd. Hanpumep, mycTh HanpsikeHHe BBICOKOYacCTOTHOTO
reHepaTopa Ha BXOJe JeJHTEJS BHICTaBJEHO [0 BHYTPEHHeMY BOJbLTMETPY H PaBHO
1 B, a npu pesonaHce B KOHType Ha KoHaeHcatope C20 HanpsiKeHHE, H3MeDeHHOE
BHeWIHHM BosbTMerpoM, paBuo 25 B. Torapa, 3nas kosdduunent ocnabieHus nenu-
Teas k-10, MOXHO onpeae/nTs 3((HeKTHBHYIO AOGPOTHOCTE HCHLITHIBAeMOH KaTYUIKH:

Q=Uck/Uy=25.10/1 =250. (11)
Uctuaayo a06poTHOCT Quer BHUHCAAIOT MO CACAYIOIHM HOpMYIaM
an1'=Q/(1_m2Lx C,) nam anr=Q(C+Co)/C’ (12)

Ije ® — 4acTOTa, Ha KOTOPOH NpousBoauTcA Hu3MepeHne; Co— cOoOCTBEHHA €MKOCThb
KaTylkH; L.— HHAYKTHBHOCTb KaTyumkH; C — eMKOCTb KoHAeHcatopa C20, npu Ko-
Topo#i Gbljia u3MepeHa 3¢pdeKkTHBHAT AO6POTHOCTD. )

IlpaKTHYecKKH NPH H3MEPEHHAX C MAKCHMAJbHOH eMKOCTBIO Koupxedcatopa C20
pacxoK/1eHHe MeKAYy HCTHHHOM H 3ddeKTHBHOH AOGPOTHOCTbIO He TpeBbimaer 10%.
Ina usMepenust co6CcTBEHHOH eMKOCTH KaTYUIKH HYXHO BblcTaBHTh 20 nd Ha u3Me-
putenbHoM KoHzeHcatope C20, 3aTeM HAacTDOHTb KOHTYp B De3QHaHC MepecTpOiKoh
4acTOTBl BBHICOKOYACTOTHOrO reHepartopa. IlepecTpOMB 4acTOTY  BHICOKOYacTOTHOTO
reiepatopa, B 2 pasa HHXe, CHOBA MOACTPOHUTH H3IMEPUTEJBHLIl KOHTYp B Pe3OHaHC
koHeHcatopoM C20, no6uBaschb MaKCHMANbHOTO MOKa3aHUs BHEUIHEro JaMfoBOrO
BOJIbTMETpaA.

Co6CcTBeHHYIO eMKOCTb KAaTYUIKH MOXHO paccuHTaTh no Qopmyie

Co= (Czp—- 4Clp)/3, (13)
rae Cap=10%Co/(1044C2), Cip=10%Cy/(104+C1); Cip # Cap — eMKOCTH H3MEpH-
TeabHOro KoHaeHcatopa C20 npu mepBoM M BTOPOM 3HAUYeHHAX uacToTsl, 09.

MeTonoM paccTpORKH YacTOTH MOXKHO Cpasy ONpeNe]HTh HCTHHHYIO n00port-
HOCTb KaTywku L. H3mepenne n0GPOTHOCTH KaTYIUKH XKeJaTeJbHO NpPOBOAUTH Ha
pa6oyefi wacTOTe KOHTYpa, B KOTOpHA OHa BXOAHT. MaMeHss eMKOCTh KOHAeHcaTOpa
C20 u noxkjayasm AONOJHHUTENLHHE KOHAeHcaTOPH B reesfna [Iwl2 n TI'nl3, ecas
ee HEIOCTATOYHO, ROGHTBCA MAaKCAMaJBHOrO MOKa3aHHs BHEUIHErO BOJBTMETpPa Ha
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qacrote fo. M3Mends yacTOTY BBLICOKOYACTOTHOTO I'eHepaTOpa OTHOCHTeAbHO fo, HaNTH
ABe yaCTOTB HacTpoiikH, NpH KOTOpbiX Ueci=Uc2=0,7Uc. Hcrunuas no6poTHOCTB
KOHTYpa

anrzfng/(fz—‘fl)- (14)
VMITYJIECHBIN USMEPUTEJILHEINI TEHEPATOP

B stoM pexuMe nepexkniouarteap B2 caenyer ycTaHOBHTL B noJoXeHHe 2.
Koungencatopst C3 n C4 oTka0YHTL NepekaiodartedeM Bl or koupencatopos C5 u
C6, a ux eMKOCTb YCTAHOBHTb MHHHMaJbHOH. B paHHOM pexume paGoTaior Myabru-
Bu6paTop, COGpaHHBIH Ha HMINYJAbCHEIX BEICOKOYaCTOTHBIX TpaH3Hcropax T5—T8,
TpaH3ucTOpHBIA KAlo4 T4 u tpausucropel T/ —T3, KoTopble HCHNONB3YIOTCH KaK yCH-
JHTEJAH TOKa H HanpsKeHus. Bpixoanoft cHrHan cHHMaercs ¢ BHICOKOY3aCTOTHOrO
pasbeMa Il W MoxXKeT naBHO peryJHpoBaTthcsl IMepeMEHHLIM pesuctopoM RS, a
CTYNEHYaTO-BLIHOCHBIMH LIHPOKONOJOCHEIMH 2TTeHIOaTOpaMH.

B nanHOM pexknMe KOMOGHHHDOBaHHBIH NpuGop paboraer KaK UMNYJBbCHBIL H3Me-
PHTeJbHEI reHepaTop HMNYJALCOB Da3JHYHOH YacTOTHl CJAefOBAHHUA H CKBaXKHOCTH.
Bo3MoxXHbl BHewHHA 3anycK HJH CHHXDOHH3aUHs OT BHEILHEro HCTOYHHKAE, a TaKxe
crabuaH3allHAd 4acTOTHl CJA€JOBAHHA Ha TapMOHHKAX H Ccy6rapMOHHKax KBapleBblX
pesonaropoB. Yacrora c/el0OBaHHA HMTYJbCOB NpH NapaMeTPHYECKOH cTabH/IH3aLHH
yacrothl coctaBager 20 T'u—I1 MTu npu HectaGuabHocTH yactotel =+2-10—*% Ya-
CTOTa CJeOBaHHA HMIYJbCOB C KBapleBofl craGuimsauneit yacrorsl 5 kI'y — 2 MTu,
npu HecTabuapHOCTH yacToTH +2-10-% MaxcuMalbHOe 3HaueHHe BBIXOJIHOrO CHTHa-
Jna Ha Harpyske 75 OM M JJHHe KOaKCHAaJbHOTO Kabeilss 2 M TOro e BOJHOBOTO
conpotueneHnus He MeHee 4 B. Ecan B ruesga I'n3—IH6 ycTaHOBHTL BHeINIHHe pa3-
AenuTebHble KoHgeHcaTopbl Cpy H Cp, NEpHOA CleNOBaHHS HMMNYJIbLCOB MOXKHO pac-
cYHTaTh MO opmyae

T=1/f=0,33(Cp; + Cpy), (15)
rae Cp;, Cpo— eMKOCTH pa3psiiHbLIX KoHAeHcaTopoB, MK®; T — MepnOX cleAOBaHHA
umnyancoB, Mc. IIpH pasencTBe eMmKocTefl pa3pAAHBIX KOHIEHCAaTOPOB Ha Bhixone
reHepaTopa HaG/MIORAIOTCH HMNYJAbLCH THNA «MeaHAp». M3aMeHsas eMKOCTb paspaaHBIX
KOHAECHCATOPOB H MX COOTHOLUEHHE, MOXHO peryJHpPOBaTb 4YacTOTy CJeJOBAHUA HM-
My bCOB H HX CKBaXHOCTb.

B pexnMe CHHXPOHH3alMH U AeJleHHA BHeIIHedl 4YacTOTH CJeLOBAaHHA HMIYJAbC-
Hblli MJH CHHYCOHAANbHBIA CHrHan yactoroit ciaefosanus 20 T'u—10 MI'n ¢ BHeurxero
reiepaTopa aMmniautynofi He Menee 1 B nojnaercs Ha ree3go I'mé m Maccy npubopa.
B ruespa I'w6 Bkalouaior paspsapHele KoHpeHcaTopl Cpy # Cpg, OOLLYI0 €MKOCTb
KOTOPBIX BBIYHCASAIOT no dopMyne

Cor + Co = 3060/, (16)

rie Cp;, Cpp — eMKocTb paspsjHbiX KoHIeHcatopoB, nd: f — wyacToTa CHHXpO-
Husauuy (uax nocie Aenedus), MIm. 3amerum, yto A yCTOHYHBOH CHHXDOHH3a-
IIHH M JeNeHHs YacTOThl CAE€AOBAHHA BHEUIHEr0 HCTOYHHKA CHTHajla ofuias eMKOCTb
paspsaAHBIX KOHAeHCATOpOB BulGupaercss Ha 2—5Y Goablue pacueTHOR.

B pexuMe BHelHero 3anycka ChlejyeT OTKJIIOUHTb pa3psjHble KOHJAECHCAaTODH
u3 npubopumx rHesn I'n3—Irn6, a Ha rHe3fo I'n§ mopaTh CHrHas ¢ BHEIIHEro re-
Hepatopa amnautypoi He Menee 0,2 B u uacroroit cmeposamua 20 I'LL—2 MTIx.
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IMpr 3TOM c BHXOAA 3MHTTEPHOTO nostopurens I5 (rHe3ano I'H7) Moxer CHH-
MaTbCS CHTHAJ CHHXPOHH3aluH aMmaurynaoit Gosee | B o6parHoit moaspuocTy.

IIpn pabore Ha rapMoHHKax H cy6rapMOHHKaX KBapLeBHIX DPE30HATOPOB, T.e€,
Korga TpebyloTcs BHICOKad CTaGHIbHOCTD H TOYHOCTh YCT@HOBKH YacTOTHl CJIENOBa«
HHS TeHepaTtopa HMNyaAbcoB, B rHe3fga I'n§ u I'n6 BKAIOUAIOT KBapUeBHH pe3oHa-
TOp, B rHe3nax I'n3 u I'n4 — KOoHJeHCAaTOP OGPAaTHOM CBf3H, EMKOCTb KOTOPOLO MO~
HO paccuHTaTh no gopmyJe

Cp, = 1660/f, (17),
rae [ — uyacrora KBapUeBOro Pe30OHATOpPa, €ro FapMOHHKH HJAM cyGrapMmoHHKH, MI'm;
Cp; — eMmkocThb KoHZeHcatopa, nd.

34ech HCHOJB3YETCs MOCAeL0BATENbHBIN De30HAHC Nbe3oaieMeHTa. [lpuMeneHue
Pa3pAAHBIX KOHAEHCATODOB CO 3HAYHTENbHO GOAbLUEH pacyeTHOH eMKOCTbIO T03BO-
JfeT OCYWeCTBHTL DaboTy MyJbTHBHGpaTOpa Ha cyGrapMOHMKax KBapleBOTO pe3o-
HaTopa, a 3HAYHTeNbHO MeHbllefl — Ha ero rapMoHukax. JdTo pacuwiHpser 0o6jaacThb
iIPHMEHEHHs KBapUEBHIX DE30HAaTOPOB B JaHHOM NpuOope. YcraHoBKa B NpHOOPHHE
ruesga I'n3—In6 LKByX OZHHZKOBBIX NO YacTOTE KBapIEBbIX DPE30HATOPOB HCMOJbe
3yercsl B TeX CJAyYasix, Koria TpeGylOTCH BHICOKas TOYHOCTb B CT@GHJIBHOCTb 4acTO-
THl NOBTOPEHHSA.

PEKUM 3AXBATA YACTOTHI CAEJOBAHUA
BBICOKOYACTOTHOI'O TEHEPATOPA

B pexume 3axsarta nepekjiouarenr B2 chenyer yCTaHOBHTb B NOJOXKe-
HHe 3. B ruespa I'nd u I'H6 BKJIIOUHTD KBAapLUeBHH pe3oHaTop, a B rHe3ka [H3 W
I'nd — coorBeTcTBYIOWHA pa3paAHbIi KOHIeHcatop. [locne uero, BKJIOYHB B TCHes-
pa I'nl u I'n2 tpebyeMyl0 KaTyWIKy HHAYKTHBHOCTH, HAacTPOHTb AaBTOreHEpaTop
6IOKOM KOHIZEHCAaTODOB MepeMeHHOH eMKOCTH Ha KpPaTHyl0 dactory MyJbTHBHGpaTto-
pa. B pexume 3axsara 6a3oBas Lenb TpaH3ucTOpa T2 NOAKMOYaeTcs K KOJIEK-
TOPY TpaH3ucTOpHOro kaiouya T4 uepe3 pesuctop RI2, a He HemocpeicTBeHHO, Kak
B peXuMme TreHeparopa NPAMOYroJbHHEX KMNy/abcoB. Koraa TpaH3HCTODHBIA  KaIO4
HaxXORUTCA B HacHIUEHHH, 6a3oBas lenb aBTOreHepaTOpa 3aMBIKaeTCd Ha 3eMJIO
nocie0oBaTeNbHO ¢ pesHcTopoM RI2. B pexuMe 3axBara ygaetcss CHHXPOHH3HPO-
BaTb YacTOTYy aBTOreHepatopa ¢ uactortoii MyabTHBHGpatopa. B cayuae, koraa wacro-
Ta aBToreHepartopa G6/H3Ka KpaTHOH 4YacToTe MYJAbTHBHGpATOpa, MPOHCXOAHT 3aXBaT
4aCcTOTH! aBTOreHeparopa, cTalHJABHOCTb H TOUHOCTb YCT2HOBKM KOTOpoil OyayT ofl-
pelensaThCs NapaMeTpPaMH KBapleBoro pe3oHaTopa.

ITox6opom emKocTH pa3psiHoro KoHzencatopa Cp; ¢ yuetroM dopMmyanl (17)
MOXHO 3aXBaTHb YaCTOTY aBToreHepaTopa Ha TapMOHHKAax H cy6rapMOHHKaX KBap-
LIeBOFO pe3oHaTopa. JTO 3HAYHTeNbHO paclIHpsAeT NPHMEHEHHe KBapUEBHIX De3OHa-
TOPOB B [JTaHHOM NpHOOpe M NO3BOJSET MOJNYYHTb KBapLEBble 4YacTOTHl C/eJOBaHHA
BHICOKOYaCTOTHOI'O reHepatopa a0 7 MTm.

HMIIVJILCHAA MOAVJAIINA B BLICOKOYACTOTHOM
TEHEPATOPE

B 3TOM pexuMe HYXHO INOCTaBMTb NepeKJiouaredn poga paborel B2 B
nonoxenne ! (cM. puc. 1). B rueana I'n3, I'nd u TI'nd, I'n6 ycranoButs paspsan-
Hble KOHIEHCATODHI HJM KBapUEBHIl DE30HATOP H COOTBETCBYIOUIH eMy Da3pARHbIH
KOHJEHCATOP B 3aBHCHMOCTH OT BHIGPaHHOM 4acTOTH MoAyasuud. B ruesna I'nl u
I'n2 mopkniouaeM KOHTYPHYIO KaTyUmIKy HJH KBapueBHl pe3oHaTop B COOTBETCTBHH
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¢ BbIGpaHHOR UaCTOTOM C/IeIOBaHHA BHLICOKOUACTOTHOro reHepaToOpa. DAOKOM KOH-
AEHCATOPOB MEePeMEeHHOi eMKOCTH CllelyeT YCTaHOBHTb HYXKHYIO 4acToTy.

B nanHoM pexuMe 3MuTTepHAas leNb TpaH3HcTopa T3 coefHHseTcs MOCJAERO-
BaTe’bHO ¢ KoanekropoM T4. TTostoMy Korga Hanpskeuhe cHrHaJa Ha BBHIXOZe
My/abTuBHOpaTOpa GJAH3KO K HYJIO, TPaH3HCTODHBIH KMOY T4 3aKpbiT H TPaH3HCTOP
T3 sakpur. U nao6opor, Npu MOABAGHMH CHTHANA HA BXOJE KJIOYA OH MEPEXOCAHT
B DEXHM HaChllleHHs, a TpaH3ucTop T3 HauHHaeT PaboTaTb KaK yCHJHTENb MOIIL-
Hocti, Takum 06pasoM B BHIXOAHOM KacKaje BhICOKOYACTOTHOTO TeHepaTopa OCylue-
CTBJAETCS HMIyJdbcHas Moayasuns. IIpu 3ToM yacToTa C/EAOBAHHS DaiHOHMIYJb-
ca ¥ ero IJMHTEeJbHOCTb GYAYyT ONpeAeiaTbCS NapaMeTPaMH CHrHala, GHOpMHpyeMo-
ro MyJbTHBHOPAaTOpOM, a YacTOTa 3aMOJHEHHs — YacTOTOH HACTPOHKH  BHICOKOYae
CTOTHOTO reHepaTopa.

HocrouncTBa RaHHOrO cnoco6a MOLYJSIHH -— €ro MpPOCTOTa H BO3MOXHOCTDb
COXDaHEeHHs NOCTOSAHHOrO YPOBHS MOAYJAALUHH TPH JI060M YPOBHEe BEIXOAHOIQ CHT-
Hasla, 9TO HCKJIIOYHJIO HeOOXONMMOCTb YCTAHOBKH H3MEPHTeNs TIAYOHHB MOAYJISIHH
H yaemeBuwno npubop. Kpome roro, ycrpaHunach napasuHTHasi YacTOTHAas MOALyJs-
1lHs, KoTopas OOBLIYHO CONYTCTBYET aMIVIHTYIHOM, €CJHH IOCAefHSS OCYILeCTBASETCS
HENOCPEeACTBEHHO B aBTOTeHepaTope.

Bo3moxkHa pa6oTa BHICOKOUaCTOHOrO reHepaTopa B DexXuMe BHeWHeH MMOyJabc-
HOH MOIYJAIHH, CHHXDOHH32lHH HJH JA€NeHHs YacTOTH MO METOLHKE, ONHCAHHOH B
fipeabiaylieM naparpade.

Terepodunneui usmeputens 4acrorsl. BaXHoe ROCTOMHCTBO [aHHOTO mnprGopa —
BO3MOXKHOCTb HCHOJb30BAHHS €ro Kak reTepOLUHHOrO H3MEpHTeNs 4acToTh. B aan-
HOM cJyyae HCMOMb3YIOTCA <CMECHTeNbHble CBOHCTBA BHEIXOAHOTO Kackana T3 u
WHPOKHHE CHEeKTp NPAMOYTOJbHOIO HMNYJbCa, HMEIOIEro 3HAYHTEJbHOE KOJIHYECT-
BO BHICOKOYAaCTOTHBIX COCTaBJAIONIHX.

Hccnenyemblii curHal B 3aBHCHMOCTH OT KOHKPETHBIX 3ajay MOXeET M01aBaTh-
¢ au60 Ha Bxoj ILIHPOKoMoJaocHoro ycuauteas (ruesga I'ml, I'n2), nu6o Ha BXOX
tpausucropa T6 (rue3go I'n5), a mepekalouarenp poja pabGorsl B2 poiken Haxo-
putbess B nonoxenun I. K pasvemy IIJ/ moikniOyaloT HU3KOOMHBIE FOJIOBHBIE Te-
JehoHbl ¢ BHYTPeHHHM conporuBjeHuem okojao 130 Om («Ton-1»). Ilpu cosna-
JAeHHH YacTOT HCCJIeAYEMOrO CHIHajlla M BHICOKOYAaCTOTHOFO TEHepaTopa HJAH KBap-
11OBaHHOIO My/abTHBHOpAaTOpa, a TaKXe HX TapMOHHK, B roJoBHHX TeledoHax OyayT
TIPOCAYIIHBATLCA HyJieBble OHEHHS, TPOMKOCTb KOTODHIX MOXHO PEryJnpoBaTh nepe-
MEHHBIM pe3HcTopoM RS, MHOro3HayHOCTb 4YacTOT HAaCTPOHKH KBapLOBAHHOrO MYJb-
TuBHOpaTOpa HJH BLICOKOYACTOTHOrO TreHepaTopa CO3Ka€T BO3MOXHOCTL OIUHOKH
B YCT2HOBKe FapMOHHKH, C KOTODOH KojeGaHHs H3MepseMOH 4YacTOTH CHrHaja co-
3naoT Ouenns. ITosToMmy, npuerynas K uU3MepeHHAM, HEOGXOIHMO 3HaTh XOTA OH
npubayKenHoe 3HaueHHe H3MEPSeMOH 4YacTOThl, B NPOTHBHOM CJyyae c/enyeT H3-
MeHeHHeM HacTPORKH BbICOKOYACTOTHOro I'eHepaTopa HJH HCCAeAyeMoro reHepatopa
MONYYHTh HyJeBele GHeHuS NpH ABYX COCEAHHX 3HAYEHHSX YaCTOT HACTPOHKH fi,
fo M onpeienuTh UCKOMYIO YacTOTY fx DacUETHHIM HyTeM:

fx=f1fz/(f1‘fs)° (18)
BBEIHOCHBIE HINPOKOIIOJIOCHEIE ATTEHIOATOPEI

Hns yMmeHblleHHs BBIXOZHOTO CHIHaJa, MOCTynaloiliero oT npu6opa B Ha-
TPY3KY, NMPHMEHSIOTCH BHIHOCHBlE IIHPOKOMOJOCHBIE aTTeHIaTopH € (QHKCHPOBAaHHOR
PEryJHPOBKOH 3aTyXaHHS H DPe3HCTHBHOM CBA3bI0O MeXAy BXOaoM H Bhixofom. ITo
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CBONM TEXHHYECKHM XapaKTePHCTHKaM NOJOGHbIE ATTEHI0ATODH NPEBOCXOAAT aTTe-
HIOATOPH JAPYrHX THHOB B AHanasoHe yactor or 0 go 50 MIu. ArreHioaropsl, ApH-
MeHeHHEle B [JaHHOH KOHCTPYKLHH, BBINOJHEHbH KaK KOAKCHAJbHLIE 3BeHb C DPa3HbIM
ocnabnenneM (cM. puc. 1). IlepBoe 3BeHo uMmeer ocsaGaenue B 10 (20 [6), Bropoe
B 100 (40 aB) u tperse B 1000 pas (60 aB). Hcnoawsosanne uenoueuHoro
BKJIIOUEHHH KOAKCHaJbHBIX 3BeHbeB IO3BOJASET NOJAYUHTb MOJHOE 3aTyXaHHe aTTe-
nHioatopa B 105 pas (120 nB) u oGoiiTHCh 6e3 NpHMeHeHHs ClIELHAJbHOrO mnepe-
KJIoyaTe/ s, 4TO 3HAYHTEJbHO YNPOCTHAO KOHCTPYKLHIO H CBEJO K MHHHMYMY ero
YaCTOTHYI0 MOTPELIHOCTb.

ArTeHI0aTOp npelHa3HayeH AJd paGoThl B KOAKCHAJbHOM TDPAaKTe C BOJIHOBHM
conportuBaeHHeM 75 O u umeer KCBH ne Goaee 1,3.

KOHCTPYKTHBHBIE OCOBEHHOCTH IIPHBOPA

KoHcTpykTHBHOe HCNOJNHeHHe KOMOGHHHPOBAHHOTO H3MEPHTENbHOTO pHGO-
. pa Moxer ObiTb JiOGLIM B 33BHCHMOCTH OT BO3MOXKHOCTEH H TpeGOBaHHH K HeMy
PaAHOKOHCTPYKTOpPa. Y aBTOpa nNpHGOp BBLIMOJHEH B aJJIOMHHUEBOM KOXKYyXe OT
npoMmbliieHHoro asomerpa tHna LI-315 (puc. 2).

/R H\
~\
O 4acTotA C @

(

L

N

\_ N3 C  Per. BoixopA Pop PABOTHI

L]

\

Puc 2

DnekTpHUECKH MOHTaX mnpHGOpa BHIMOJHEH Ha ABYX IUACCH, B KayecTBe KO-
TOPHIX HCHONb3YIOTCA KPHIMIKH KOXyXa aBoMmerpa. KpBILKH 3aMBIKAIOTCS MeTJe-
BoIM (HKCATOPOM C 3aMKOM H 06pa3yloT elHHyi0 KOHCTpyKumio. [Ipu pasMulkaHuu
KphlllieK OTKPbiBaeTcs CBOGOAHBIL JOCTYN K MOHTaXy OBOMX IIacCH.

Ha nepenneit nanesn npubopa pacnosoxeHbl:

CTPeNoYHbli MHKDOaMIepMerp;

KOJOAKH AAS TONK/IIOUeHHS pPa3PAIHBIX KOHIEHCATOPOB H KBapUeBHIX pe3o-
HaTopos ¢ rHeagamu /19 u C;

pyuyKa yCTaHOBKH YPOBHSI BHIXOLHOTO cHrHasa Pee. sobixoda;

pydka nepekjiouyaTens poAa paboTH u BulKAOueHus cetn Pod pabores;

KONONKa C THE3JaMH AJS TIOAKAIOUEHHS KOHTYPHHIX KaTylleK W KBaplUeBLIX pe-
sonaropos L;
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CBETOJHO] AJA HHAHKAUHH BKJIIOUEHHS CETH;

pyyKa OTCHETHOr0 YCTPOHCTBa G6/I0Ka KOHAEHCATOPOB MepeMeHHOH EeMKOCTH BhI-
COKOYacTOTHOrO renepatopa Yacrora;

PyuKa OTCYETHOrO YCTPOACTBA H3MEPHTENLHOIO KOHIEHCATOpa MNepeMeHHOH eM-
KocTH EMKOCTS;

TyM6Jep BKJIOYEHHA JAOMOJHHTENbHLIX KOHAEHCATOPOB OGPaTHON CBSI3H BHICO-
KoyacToTHoro remeparopa C;

KpoMe TOro, MexAy CTDeJIOUHbIM HHAHKAaTODOM H DYUYKOH NepecTPpOHKH 4YacTo-
Thl BHICOKOYACTOTHOrO TEHEpPaTOpa YyCTaHOBJEHAa ONOpHas cKoba, cayxkamas AAf
yao6cTBa YCTaHOBKH B NpPHGOP KaTylleK HHIYKTHBHOCTH, Da3psAAHBIX KOHAEHCATS-
POB M KBapueBhIX pe30HAaTOPOB.

Jns npupanns 3aKOHYEHHOCTH BHeWIHEMY BHIY Ha [MepefHIOl0 NaHenb npH60-
pa ycraHaBJaHBaercsi (aJblunaHesab, H3TOTOBJEHHAas H3 aJJAIOMHHHA  TOJIHHOR
0,5 MM, KOoTOpas KpemuTCs K Hell NOCPeACTBOM 3JEMEHTOB KpeIIEHHA pakuoje-
Tajei.

C npoTHBOMOJIOXKHOR CTOPOHH mNepefHeR NaHeJH, T. e. B KphlIKe mpHGOpa,
pacnojoxeHsl BCe Y3JAB H JETAJNH, PYYKH KOTODHX BbIBeJeHH Ha naHedb, a Tak-
Ke mnevyaTHas naata. [leyatHas naara C, yCTaHOBJEHHBHIMH Ha HeH NETAJSAMH MOH-
Taxa KpemHTCs Ha 3a)KHMax MHKpoaMmnepMmerpa c nomoubio raek. Ha neuatHoik
mJaTe pachoJOXeHBl JeTalH MyJbTHBHOpaTopa, ¢GOpMHpOBaTess, BHICOKOUACTOT-
HOT'O TeHepaTopa H BOJbTMETpa.

Kongencaropn uenn obparHoit cBsasw C3, C4 CMOHTHPOBAaHBl HeNOCPEACTBEH-
HO Ha KOHTaKkrTax TymOjepa Bl, a pesucrop RI2 — Ha KOHTaKTax Mepekjiouare-
s B2. Takoe pellleHHe ynpoliaeT KOHCTPYKIHIO NpHGOpa, a TakKe yMeHbLIaer Me-
XaHuyeckHe HedoOpMallHH MOHTaxKa B IPONECCe SKCIVIyaTalHH npHGopa.

Baok konmeHcatopos nepemeHHo# eMkoctH C5, C6 — HauGoJsiee OTBeTCTBEH-
Has JeTasb, OT TEXHHYECKHX MNOKa3aTele#t KOTOPOR 3aBHCHT GOJBIUHHCTBO Iapa-
merpoB npHGOpa. B naHHOM KOHCTPYKUHH NDHMEHEH KOHJEHCAaTOD OT pajHONpPHEM-
Huka «Pekopa» (craporo Bbinycka), HMeloLiHH KepaMHYecKHe ONOPHble H3OJSATOPH
CTAaTOPHBIX MJIaCTHH, eMKOCTb KOTOPOro mepecrpauBaercs or 12 xo 495 nd.

Bnox KoHZeHCATOPOB CHaGXeH IIKaJbHO-BeDHLEPHBIM YCTPOMCTBOM € 3aMeA-
aenueM 1:10. YacroTa BBHICOKOYACTOTHOrO reHepPaTOpa OTCUHTHIBAETCA MO INKaJaM,
COCTOAUIHM M3 JBYX JHMOOB — eIHHHIl H COTeH, TpuYeM JWMG €THHHU COCTOHT H3
aucka Ha 100, a aum6 coreH — Ha 50 paBHOMepHbix JeneHnil. Takum o6pasom,
IIKaAbHO-BepHbepHOe ycrpoiicTBo uMeer 5000 orcuerHnix Toyek. TpeGyemas uacro-
Ta reHepaTopa YCTAaHAaBJHBAeTCs MO TIPaAyYHPOBOYHOH KHHTE, aHaJOTHYHO NpHMe-
HAEMON MJIl YCTaHOBKH YacCTOThl NpPOMbILIJIEHHOro BoJHOMepa Tuma BI-526. Ta-
Kasi CHCTeMa OTCyYera JOBOJLHO FpPOMO3JKa, HO 3aTO OKYMaercs TOYHOCTbIO H3Me-
peHusi. 3aMeTHM, YTO Takoe KOHCTPYKTHBHOE pelLleHHe MOCTpPOeHHs MpHGopa onpas-
AaHO TOJbLKO NPH HAJHYHH y palHo/oGHTeN s 6e3m0pTOBOH YepBAYHON HJH IlecTepe-
HOYHOH Maphl C 3aMejJeHHeM He MeHee MeCATH, TOrAa, HCHOJb3ysi IpadyHPOBOYHYIO
KHHTY H YUHTBIBasl 3HaK MNOrpemIHoCTH OJHXKaflieX KBapUOBaHHOH TOukH BHIGpaH-
HOTO TOAZAHAaNa30Ha, MOXHO HOGHTbCS BBHICOKOH TOYHOCTH YCTAaHOBKH YacTOThl Te-
Hepatopa (okoao 0,3%). Ecau BMecTo IIKa/bHO-BEPHBEDHOTO YCTPOHCTBA HCIMOJb-
syercst NPHOAH3HTE/bHAS IUKaJa Ha KaXXAbIH NOAAHAaNa30H (pyuKa NepecTpofkH ya-
CTOTHl C OTCYETHOH CTpeJIKOH KPENHTCs HemocPeACTBEHHO Ha ocb 6J/I0Ka KOHJAeHca-
TOpPOB), TOYHAsi YCTAHOBKA YAaCTOTHl TeHepaTopa MPOU3BOJAHMTCH IO KBapLOBaHHOMY
MyJIbTHBHOpaATODY.
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Has 6HCTpOro nepecuyera YCTAaHOBJNEHHOM 4aCTOTH npHGOPa MOXHO H3TOTO-
BHTb OTCHYeTHYIO JuHefiKy, ycTpoiicTBO KoTopoit MOROGHO norapHpMHuUecKOR AnHeld-
Ke. JInHefika H3roTaBJHBaeTCs H3 OPraHHYECKOro CTEKJNAa, Ha KOTOPOe HaKJeHBaeT-
€ JIHCT uepTexHOfl Oymaru, ¢ NpeLBapHTENbHO HAHECEHHHIMH HeOOXOAHMHIMA OT-
CYeTHBIMH JeleHHsMH. CBEpPXy ero HaKpHBAalOT BTOPOfl MOJNOCKOH OPraHH4eCKOro
CTeKJa HeCKOJbKO GOJbluell LIHPHHH, BHICTYNAIOUHE KPas MOJOCKH OyAyT CAYKHTb
HaNPaBAAIOMKMH A [epeMelleHHs ABHXKKA, H3rOTOBJEHHOro TaKKe H3 OpraHHu-
YeCKOro CTeKJ/a H WMEIOLero OTCYETHYIO PHCKY.

Kongencatop nepemensoit eMmkocth C20 pasi u3MepeHus pAOGPOTHOCTH MOKeT
6biThb M060H KOHCTPYKUMM, C/elyeT JHIb HUMEeTb B BHAY, YTO6H OH OHJ BHINOJI-
HEH Ha BHICOKOKaueCTBEHHOM JH3JEKTPHKe H HMeJ HeoOXOAHMbIA JHaNa30H mepe-
cTpolikH emkocTH, CHabKeHHe KOHAEHCAaTOpP2 BePHbEDHBIM YCTDOHCTBOM (QPHKUHOH-
HOro THma c 3ameanerHem 1:10 oGneryaer pabory c npuGopom. OtcuerhHoe ycT-
poAICTBO H3MEDHTeNbHOrO KOHZEHCATOpPAa COCTOMT W3 ABYX JuMGoB — aumba eiH-
HHIl H JHMGa COTEH, OTCYET MO KOTOPHIM aHAJIOTHYEeH OMNHCAHHOMY B CHCTEMe Iie-
PECTPOHKH 4acTOThH reHepaTopa.

Has pasrpysku mnepeiHedl naHeadH npuGopa BHXOAHOA pasbeM H NpHGOpHHE
rHe3fa I'w7—TIn13 BbiBegeHH Ha 3aiH0K KpBKY., Ha saxmiolo KpHKy npuGopa
Kpenstcs CHJOBOR TpaHchopmaTop, KoHAeHcatop C27, a TaKxe MeyaTHad nJjara
BHINDAMHTENS H CTaGHJH3aTOpa NOCTOSAHHOrO TOKAa. [leyaTHble MNAAThl H3MEPHTE]be
Horo Gaoka u 6JoKa NHTaHHA 3/eCh He MPHBOASATCH, IOCKOJBKY pPaAHOJIOGHTENH,
KaK NpaBHJO, H3rOTABJHBAIOT HX CaMOCTOSTEJNbHO B 3aBHCHMOCTH OT HaJAHYHA B
HX DacnopsKeHHH KOHKDETHHIX THIOB feTafef.

B npubope MOryT nNpHMeHATbCH JeTanH JIOGHX THIIOB, HalpUMep, Pe3HCTOPH
MJIT, BC, VJIM u apyrue, MOMHOCTbIO, yKa3aHHOR Ha cXxeMme. Pe3HCTOPH BBIHOC-
HOFO aTTeHI0aTopa AOMKHH GOuiTs TMna BJIIT mam YJIU (uam tuna BC, mwo npu
9TOM 4YaCTOTHas MOTPEIUHOCTh aTTeHIOaTOpa MOXKeT Bo3pacTH). Caeayer yuecTb, UTO
Pe3HCTOpH, NMpHMEHsieMble B aTTeHI0aTOpe, HAaj0 NOAGHPATH C BO3MOXKHO GoJbliefi
ToyHoCTbI0. [ToTeHunomerp R8 monxer 6uith THma CITO-2,

Konpencatopnt CI, C7, C8, Cl1, C12, C2! tuma KM wnmu KJIC, a xoHzen-
catopu C3, C4, C15, Cl6, C18, C19, C23 pomxum 6ure THna KCO. Koupenca-
Topu Cl4, CI7 u C28 moryr GuTtb THna BM uam MBM, a kouaexcatop deppo-
pe3onancsoro crabumuzatopa C27 tuma KBTI Ha paGouee HanpsikeHue He MeHee
600 B. B npuGope no BO3MOXKHOCTH cJelyeT NMPHMeHATh MajoraGapHTHBIE 3JEKTPO«
JUTH4YecKHe KoHpeHcatopum K50-6, K50-4, 3TO.

Tpausucropw I1416B moryr 6uiTh sameHeHwnl Tpansucropamu I'T308B uau 11403,
Tpansucrop II609A (T73) moxHo 3amennTb TtpaHsucropom [1608 wuam TII605, uto
HECKOJMBKO CY3HT HacTOTHbIN Auanaszon [[/Y B o6aacTH BEPXHHX 4acTOT A0 22—
25 MTu, Ho Bce Xe 6yaeT AOCTAaTOYHbIM AJ OOMBUIHHCTBA H3MEPEHHH B pajuo«
mo6HTensckolt npaktuke. Tpausucrop I1213 (T9) MOXHO 32MeHHTb TPaH3HCTOPOM
I1214 unu T1215 ¢ mo6biM GyKBEeHHRIM HHAeKCOM, a Tpanauctop MII10 (T10) —
Tpausucropamu MII11, MII37 uan MII38.

Beicokouacrortubie anoaw 106 (J2, Z13) MOXHO 3aMeHHTb J/OGRIMH BHICO-
KOYACTOTHHIMH TepMaHHeBHIMH JAHoAaMmH, Hampumep 18, 12, 19.

Cunosoit TpaHchopMmaTop cobpaH Ha cepreunnke I[I2X25 u wuMeer caeny-
ouHe fnaHHHe: cereBas o6MoTka 1250 BuTkoB npoBoga [T9B-2 aguamerpom 0,25 Mwm,
a BropuuHas — 182 BuTKa TOro e MPOBOAA.

KoHTypHHE KaTyillKi BHICOKOYAaCTOTHOrO TreHepaTopa HaMaTHBAKT HA KapKas
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cax c BHeIHMM AHaMeTpoM 11 MmM. UHcno BHTKOB KaXAOW KaTyIWIKH NPH 3aZaH-
HOW MHIYKTHBHOCTH DacCYHTHIBAIOT moO (hopMmyJe

5L (9D -+ 208
n= }/___(_D"'_) (19)

rae D — cpeanuii auaMeTp BHTKOB NpPOBOAZ, CM; b — AJHHEA HAMOTKH, cM; L —
HHAYKTHBHOCTb KaTYIUKH, MKIH.

WHAyKTHBHOCTH KOHTYPHHIX KaTyllek npueeleHnl B taba. 1. KoHcrpykuus Ka-
TyWeK N03BOJsgeT B HeBOJbIUHX Npeaenax H3MEHATb HHAYKTHBHOCTb NPH HCNOJL3O-
BaHHY /s 3TOr0 KapOOHHJLHBIX HJH JIAaTyHHBIX CepAevYHHKOB. KaXayio Kartyluky
CJeAYEeT MNOMECTHTb B MeTAaJIHYeCKHH 3KpaH AuaMeTpoM 25—30 MM, raasBanuue-
CKM COEQHHEHHBIH C OJHHM H3 ee BBBOAOB. KaTylWKy HHAYKTHBHOCTH BKJIOYaioT
B NpHGOD ABYXNOJIOCHOR BHJAKOH, KOTOPYI BCTaBJslOT B rHesga I'ml u I'n2 ra-
KAM 06pa3oM, 4TOGb BBIBOA KAaTYIUKH, COEAHHEHHBI C IKpaHOM, OblJ IOAKJOYeH
B THe3lo ['#2, COeAHHEHHOe € XOPHNyCOM KOHCTPYKLHH.

CTpesIOYHHIM HHAMKATODOM B MPUGODE CAYXKHT TrajbBaHOMEeTp THHa M24 Kuaac-
ca ToyHoCcTH 1% c TOKOM NOJHOrO OTKJOHeHHss 100 MKA H BHYTpeHHHM CONpPOTHB-
Jaerinem okojo 1000 Om. Ero MoxHO 3aMeHHTb npuGOpamMH APYrHX THOOB, HanpH-
mep M265, M1692, M906, oTBeuaioUHMH YK23aHHbLIM TPeGOBaHHAM.

OCOBEHHOCTH CBOPKH H PETYJHPOBKH

Ilepea cGopkofi mpuSopa HeoGXOZHMO IPOBEDHTb HCHNPABHOCT BCEX Je-
Tajlefi, BXONSIUHX B KOHCTPYKUHIO. D10 H36aBHT panHOMIOGHTENA OT HENPOH3BO-
JAUTENLHOR 3aTpaThl BPEMEHH Ha NOHCKH HeHcnpaBHoCTefi npubopa npH ero pery-
JIHDOBKE.

[TpoBepky HauUHHAIOT ¢ YTOYHEHHs NapaMeTPOB CTPEJIOYHOrO HHAHKaTOpa. dTO
CBA3aHO C TeM, YTO OH HBJAETCS IJNaBHOM YacTbio KOHCTPYKUHH, BHGOP KOTODO#
onpejiefiseT HOMHHaJ b OCTaJbHBIX 3JeMeHTOB npHGopa. IIpoBepka ropHOCTH cTpe-
JIOUHOTO HHAHKaTOpa M24 uim emy noaob6HOro exJowaer B ce6s: BHEIIHHA ocMOTP,
NpoBepKy paborocnocoGHOCTH, a TaKxke ONpele/eHHe OCHOBHOH MNOrPeMIHOCTH H3-
Mmepenus. JIJia NMOBEPKH HHAHKATOpA JOJIKHBI NPHMEHATbCH CPEACTBA INOBEPKH, 1103-
BOJIAIONIHE BOCNMPOH3BOAHTL NPOBEpSEeMBIX napaMeTp, nmo KpafHelr Mepe, B 5 pa3
MeHblIedl JONycKaeMOH MOrpelIHOCTH HCIbITyeMoro npxH6opa. MoXHO mnpHMeHATb
06pasunoBble NPHGOPH H3MEPHTENbHHIX YCTPOHCTB ¢ JAONYCKaeMOil NOrpellHOCThIO,
B 2,5 pa3a MeHbllefi OCHOBHOH mnorpemHocTH moBepsemoro mnpu6opa. Ilpm 3tom
Heo6X0AMMO BBOAHTbL MONPABKH BO BCEX CAY4YafX, KOTAa AeACTBHTeNbHble 3HAYEHHS
MOrpeiHoCcTell NoBepsaeMoro mnpHbopa, onpefenseMmble MO MOKa3aHHAM 06pasloOBOro
npuéopa HJH YCTPOHCTBA, OTJHYAIOTCH OT JAONYCKAEMBIX Ha 3HaueHHe, OJH3KOe K
KONYCTHMOH TNOrpeilHocTH 06pa3noBoro npu6opa HAM ycTPoicTBA.

3a OCHOBHYIO TOrpemlHocTs npubopa npHHuMaioT HauGoabuyio (mo abcodioT-
HOMY 3HAUYEHHI0) Da3HOCTb MeXJAy MoKa3aHHeM NpuGopa H AefCTBHTENbHEIM 3Have-
HHAM H3MepsieMON BeJHYHHB, NOJYYEHHYI0O H3 De3yJbTaTOB H3MeDeHHS MpH MJAaBHOM
yBeNHYEHHH H YMEHBIUIEHUH H3MepseMol Beanunubl. Jlomyckaercss ycTanaBJAHBATh
JefcTBHTEJbHOE 3HAaueHHe H3MepAeMOH BEJHYHHH NO MOKa3aHHIO 06Da3LOBOro npH-
60pa, OCHOBHYI0 e NOTPElIHOCTb ONpelelsTh N0 OTKJOHEHHIO CTPe/NKH yKasaTens
HCnBTyemMoro npu6opa oT noBepsieMofi OTMETKH LIKAaJH.

IlpuGopel MHoronpeienabHble HJAH € HECKOJbKHMH HOMHHAJbHBIMH 3HAYCHHSMM
TOKa HJH HaNpsKeHHs H C OAHOPAAHON IIKaJoH MONMYCKaeTCAd MOBEPSATh MOJHO-
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CTbI0 MO BCeil WIKaje TOJLKO HAa OJHOM H3 npelenoB H3MepexHd. OcHoBHyio no-
TPELIHOCTL Ha OCTaJbHLIX NpeAenax JAONYCKaeTCs [pOBEPATb TOJAbKO Ha [ABYX OT-
MeTKax IIKaJbl — KOHeYHOH H TOH H3 OTMETOK, HAa KOTOPOH MOXKHO OXHAaTb HaH-
©6oabllyl0 NOrpewHocTb. EcaH npH6Op HMeeT MHOTOpsiiHyil0  WIKaay, MPOBORHTCS
fI0IHas MOBepKa MO KaxKAOH LiKaJe.

Jna mozaud BOCNPOH3BOAHMOrO HANpPSXKEHHs HJAH TOKa JOJUKEH NPHMEHATHCA
HCTOYHHMK HANpAKEHHs [OCTOSHHOrO TOKA, YAOBJETBOPSIOWLHE CJEAYIOUHM TpeGo-
BaHHAM: NyJbCallHH TNPOMBIUJNEHHOH YacTOTH CeTH Ha BEIXOJe HCTOYHHKA Hamps-
JKeHUs MOCTOSHHOIO TOKa He AO/KHB npeBuwarb 0,1 HaHMeHbIIero RONYCKaeMo-
rO 3HauyeHHsa OCHOBHOM MNOTPEIIHOCTH TOBepsieMoro npréopa; HecTaOH/ILHOCTL BOC-
fIPOH3BOAHMOr0 HaNPSXKEHHS HJAH TOKa 3a BpeMs H3MepeHHs (HO He MeHee YeM
8 TeyeHHe 5 MHH) He JO/MKHAa mnpeBbmate 0,1 AONycKaeMOH NOrpemHOCTH MNOBe-
pseMoro nprbopa.

Ilpu mnoeepxke npubopa HOMKHH COGJIOAATLCH CJAEAYIOILHEe YCJ0BHA: pabouee
fIOJIOJKEHHE CTPEJOYHOIO HHIHKAaTOpa — BEPTHKaJbHOe; HHIHKATOp HeJab3sl MOHTH-
poBaThL Ha CTAaJbHOM LUHTE; BO BPeMs MOBePKH JOJMKHB OTCYTCTBOBATb MONIHbIE
MaTHHTHBIE H 3JEKTPHYECKHe NOJs (BJIHAHHS).

[ToBepsTb cTpesnouHbll HHAMKATOp CJlefyeT no NocAejoBaresbHoR cxeme. Ilpu
STOM peryJHpPyeMbli HCTOYHHK HaNpsiXKeHHs NOCTOSHHOTO TOKAa, noBepsieMHA M 06-
pa3uoBbifi npubope coelHHsIOTCH nocaeaoBartenbHo, Ilpum mposepke paborocmoco6-
HOCTH ONpelesasloTc BpPeMsl YCIOKOEHHs MOABHIKHOW YacTH CTPEJOYHOr0 MeXaHH3-
Ma, BapHallug €ero [OKa3aHHH, HEeBO3BpallleHHe CTPEJKH MHKpoaMmiepMerpa X OT-
MeTKe MEeXaHHYecKoro HyJas, NJaBHOCTb NepeMellleHHs TNOABHXHOH yacTH mnpubopa
H OTCYTCTBHE ee 3aTHpPaHHA, a Takxe nposepsercs pabora Koppekropa. (Koppek-
TOp -— COBOKYNHOCTb 3/J€MEHTOB KOHCTDPYKUHH mnpHOOpa, npeiHa3HaUeHHas AJA
YCTaHOBKH MOABHXHOH YacTH B NOJOXeHHe, COOTBETCTBYIOLlee OTMETKe MeXaHHue-
ckoro Hynas.) Koppekrop noskeH NepememlaTh yKa3aTeslb B KaXAyl0 CTOPOHY OT
OTMEeTKH MeXaHHYeCKOTO HyJasd He MeHee ueM Ha 6% oOT aJuHR wkaabl. Paccros-
HHe MeXKJy KOHUOM CTPeJKH H TNOBEDPXHOCTbIO IUKAJK He AOJIKHO NpeBBIWATH | MMM,
fIpH 3TOM He AOJXKHO 6bITh 3aTHPAaHHA MOABHKHON "acTu npubopa Ha Jdoo6oM ydacT-
Ke IIKaJbl H ee KOHEUHHIX OTMeTKaX NpPH AeCATHKPaTHONl meperpyske TOKOM obeux
MOJIAPHOCTER MPOAONMKHTENLHOCTBIO MOJNCEKYHAH,

BpeMmsi ycmokoewus mnomBM:kHOA wacti npubopa M24 He goaxHO 6HTE GoO-
Jiee 4 c.

Baprauus nokasaHuii npu6opa He MAOJMKHA NpPeBHIILATb OCHOBHOH NOrpeIHoO-
CTH H3MepeHHs. Bapuamus n0MkHa ONpefelATbCS KAaK paA3HOCTh AEHCTBHTENbHBIX
3HaueHH# H3MepsieMOH BeNHYHHBl NMPH OLHOM H TOM Ke [OKa3aHHH NpHGOpa HJH
KaK pPa3HOCTb NOKa3aHHA npuGopa NMpH OKHOM H TOM XKe 3HayeHHH H3MepsieMoR
BeJIHYHHH, B TOM H JAPYroM cjyyae NpH Heu3MeHHOR MoaspHoctH. Bapmaumuio onpe-
e[0T IPH NJIABHOM NOABOAe VKasaTeAss K HCOHTyeMO#l oTMerKe mkaJabl. [lomy-
CKaeTcst onpeflefsiTh BapHALMIO B MNpoLiecce ONpeleACHHA OCHOBHOA MOrPEIHOCTH
u3Mepennsi. HeBosspaiienne crpenks npubopa K OTMETKe MEXaHHYECKOrO HyJs MNpH
TIIaBHOM MNOJBOJe YyKa3aTels K 3TOH OTMeTKe ot HauGojee yAaJieHHOR OT Hee
OTMETKH WIKajabl He AOMXHO npesnimath 0,5 mMm.

OcroBHyl0 mnorpeliHocTs Npu6opa M24 cleayer onpenefsiTh CJAHYEHHEM [OKa-
3aHHA noBepsemoro M obpasuoBoro npubopos. B 3aBucumocTH or cnoco6os BhHIpa-
HEHHS MOTPElIHOCTH peryJHPYeMOro HJH MOBepsieMOro INpHGOpa ee HEOOXOAHM®
PaCCYATHBATb CJAeLYIOIHM 06pasoM:
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a) aGconoTHAas MNOrPelIHOCTb A B eAMHHUAX H3MepsieMOro napaMerTpa
A=A-—A,, (20)

rie A — mnokasawus HoBepAeMoro npu6opa; A, — mokasaHue 06Pa3UOBOTO CPeA-
CTBA H3MepeHHS,;
6) oTHOCHTeAbHas NMOrPelHOCTb § B MpOLEHTAax

A
5 =-2-.100; (1)
A,
B) OTHOCHTeJbHAasi HOMHHAJbHAs MOrPEIHOCTb Sgon B MPOIEHTAX
A
Buon =—+ 100; (22)
r) npHBeleHHas NMOTPEeIIHOCTb §p B NpoleHTax
A .
8, =—-100, (23)
K
rie Ax — KOHeUHOe 3HaueHHe IUKa/H, HAa KOTOPOH oOnpenefsiercs MNOrPEINHOCTH

npubopa.

IMorpemnocTs noBepsieMoro npuGopa NpH JKGOM ee ONPEREJEHHH HE NOMKHA
MpeBbILIaTh AONMYCKaeMbIX 3HaYeHHH, YKa3aHHBIX B TEXHHUECKHX XapaKTePHCTHKaX.

OcHoBHas npHBejeHHas MOTPeMIHOCTH MHKDOaMmepmerpa M24 He p0JxHa mpe-
BbiIaTh 1% Ha Bcex OTMeTKaX pabouedl YaCTH WIKaJd H He 3aBHCETb OT IPOAOJINKH-
TeJbHOCTH BKJIOYEHHA MNOK JM060f HAarpyskofl. He NpeBHIUIAIOMEH HOMHHAJIbHYIO.

T'oxHOCTD pe3HCTOPOB AaTTEHIOATOPOB ONpelelseTcsi H3MEpeHHeM HX JAefCTBH-
TEJAbHOTO COMNPOTHBJEHHS C MOMOINBIO MOCTA C PYYHHM YyDaBHOBEIIHBAHHEM  HJH
ADYTHM TOUHBHIM MPHGOPOM C MOrpeliHOCTBIO H3MepeHHs He Huxe 0,3%. V¥V Bcex
NPOYHX NOCTOSHHBIX PE3HCTOPOB, NPHMEHseMblx B NPHOOpDe, CONPOTHBJEHHS MOLYT
ObiTb  W3MepeHbl aBOMETPOM.

PagnomobutensM 4acTo NpPHXOAMTCH I0Jb30BAThCs IEPEeMEHHHIMH Pe3HCTOpa-
MH, OLIBIUHMH B ynoTpebieHnH. B sToM cayyae HX KayecTBO N0 UeJOMy pAAy
NPHYHH MOXKeT G6biTb HH3KHM. ['OAHOCTb NMepeMeHHbIX Pe3HCTOPOB A/ AaHHOA KOH-
CTPYKIHH ONpeAeNnsercs TOJbKO MO JABYM OCHOBHBIM MapaMeTpaM — CONPOTHB-
JICHHIO H HENpPepLIBHOCTH KOHTaKTa, Jlns 3TOr0 NOABHKHEIA KOHTAKT DEe3HCTOpa
JOJKEH MepeflBHTraThCs C 3a4aHHOM CKODOCTbIO, NDHYEM aBOMETP, DETrHCTPHPYIOWHA
HapylleHHe KOHTaKTa pe3HCTOpPa H H3MepSIOLUIHH H3MeHeHHe €ro CONMPOTHBJEHHS,
crefyeT ROAKJIIOUAaTh MO Ouepesd K OJHOMY H3 KDPaHHHX H CpPelHEMY BLIBOAY.

TFogHOCTL MONYNPOBOAHHKOBHIX JAHOAOB, BXOAAIIHX B KOHCTPYKIHIO npubopa,
MOXKHO TpPOBEDHTb aBOMETPOM B DEXHMe H3MepeHHs CONpOoTHBJeHHdA. [aa storo
ClelyeT H3MEpHTb CONPOTHBJEHHe p—n-Nepexoja JHOAA NPH NPOTEKaHHH dYepes
Hero TOKa B NpsMOM H o6paTHoM HanpapjeHHsax. IIpn BmGOpe AHONa Hajno oTAa-
BaTb MPEANOYTEHHE TOMY IK3EeMILIAPY, KOTOPBbIi HMeeT HaHMeHbliee NpsMoe M HaH-
6osbliee 06paTHOe COMPOTHBJeHHs. Tak Xe MpoBepsercs roAHOCTb TPAH3HCTOPOB,
HO Bce Xe yao6uee AJasi 3TOro cobparh NPOCTEALIHH HCHBITATENb TPaH3UCTOPOB,
CXeMy KOTOPOro MOXHO JIerKO HaHTH B PaiHOMIOGHTENLCKOH JHTEpaType.

HcnpaBrocts cHJOBOro TpaHchopMaropa JOCTaTOYHO HPOBEPHTL aBOMETPOM B
pexXUMe H3MepeHHsi HaNpsKEeHHs NepeMEHHOro TOKa HAa XOJOCTOM XOAy.

KoHpeHcaTopbl, NMpHMeHeHHble B KOHCTPYKUHH nNpH6Opa, NMOBEPHIOT aBOMETPOM
B DeXHMe H3MEeDEHHs CONPOTHBJECHHS MO OTCYTCTBHIO NMPoGOs B AHUINEKTPHKE H AO-
NYCTHMOMY CONDOTHBJEHHI0 yTeukH. CONPOTHBJIEHHe YTEYKH KOHAEHCATOPa 3aBH-
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CHT OT KauecTBa JHIJEKTPHKa MeXJAy ero oOKaaakamH. [lostoMy roasocrtb KOH-
AeHcaTopa OlEHHBAEeTCHA, NPeXLe BCErO, MO COMDPOTHBAEHUIO YTEUKH; OHO JOJAMKHO
O6niTe He Menee 100 KOm y 3.1eKTPONHTHYECKHX KOHAencatopoB H Gosnee [0 MOwm
Y KOHIEHCATOPOB ApYyrHX THNOB. [IpH NOAKMIOYEHHH TONADPHBHIX  KOHJAEHCATOPOB
(3/1eKTpOJIETHYECKHX) K aBOMeTPy Heo6XOJMMO CIeaHThb 3a TeM, uTOGbl NOJSPHOCTb
BXOJHBIX 32XKHMOB npubopa coBnazana C MOJSPHOCTBIO BHIBOZOB KOHAeHCAaTOpa.

Ilposepus roasocts Jeraledl, clenyeT NDHCTYUNHTb K CGOPKe H3MEPHTENbHOro
apubopa.

Tak Kak npu6op BLIMONHEH Ha JABYX IIACCH — KPHIUIKaX KOXyXxa, TO co6HpaThb
ero Takike cjaesyer No6JoyHo. BJOKH MOXHO MOHTHpOBaThb B Ji0Gofl MoCIenOBa-
TeJbHOCTH, HO JIydlle BHayaje co6paTb MNeyaTHbHle NJATH, JaJjee, YCTaHOBHB Ha
WACCH OCTaJbHHeE 53JeMeHTbl KOHCTPYKIHH, NpOM3BECTH HX pacmaiiky B COOTBETCT-
BHH C NpHHUHNHAJbHON cxeMoOH. [/ HCKJAIOUEHHS MOHTaXKHbIX OWHOOK Hao, MOJbL-
3ysicb 1BeTHRIMH KapaHJallaMH, NOCJeAOBaTeNbHO OTMeYaTb N0 NpPHHIHMHAJLAOA
CXeMe Te LElH, KOTOpHle GBIM pacnasiHbl.

Mex06n0uHble H MeXIJeMEHTHBIE COEIHHEHHS BbINOJHEHEI THOGKHM MHOTOXKHJbe
HbiM npoBogoM MTIIB-1. Ilpr obbpedHBeHHH NPOBOAOB B XKIYTH HEOGXOAHMO cie-
OHTb 3a OTCYTCTBHEM B3aHMHHIX BJHAHHA MeXAy uensMH. Hekoropeie n3 wuenefl
¥KeJsaTe/IbHO 3aKJIOYHTh B SKPaHH, HanpuMep Uenw Bmxoja LIIY u cuaosoro Tpasc-
¢opmaropa.

Ilepen BkJAloyeHHeM nprb6opa B ceTb Heo6xoauMo eiie pa3 yGeIuTbcs B INpa-
BHJILHOCTH MOHTaxa.

ITepBoe BKJIOYEHHe H3MepHTeJbHOro npubopa caenyeT NPOH3BOAHTL depe3 Ja-
GopaToOpHBIA peryJHpoBOYHHA aBTOTpaHchopMarop, Hampamep PHO-250-2-M, w
aMnepMerp nepemensoro Toka 330 C TOKOM MOJIHOTO OTKJOHEHH® KO 5 A H KOHT-
poO/NHPOBATb MOAaBaeMOe HanpsixKeHHe BOJbTMETPOM mepeMeHHoro Toka 330, ko-
TOPBIi MOXHO 3aMeHHTb aBoMerpoM. IlocreneHHO yBeJHUMBAasi HaMpsKeHHe CeTH
OT HyJAs A0 HOMHHAJNbHOTO, HeoOXOAHMO CJEIHTb 33 NOKa3aHHAMH aMmepMeTpa,
BK/IIOYEHHOTO MNOCAEN0BATEeNbHO ¢ HHM. TOK dYepe3 ammepMerp He AOXKeH IpeBHl-
math 0,25 A.

TTosBneHne NocTOAHHBIX HampskeHudt 16 B Ha wowpencarope C26 u 14 BX1 B
Ha KoHaeHcaTope C25 cBHAeTeNLCTBYeT O PabOTOCHOCOGHOCTH HCTOYHHKA MHTAHHA.
OTKJOHeHHe CTPeJKH HHAHKATOPAa BOJLTMETPa OT HyNeBOH PHCKM B MOJOXKEHHH N
pekyioyatens B2 I'H W npu BKIOYEHHBIX KOHAEHCaTopax oOpaTHOM CBSA3H EMKO-
ctoio 0,1 mMk® B rHespa MmyabTuBu6paropa ['w3—I'n6 nosponaser cyautrs 0 GyHK-
{lHOHHPOBaHHH Npubopa B ueaoM. Ilpu aroM norenunoMerp RS pomxken GbTb TOJHO-
CTbIO BBEJESH H OCTABATbCH B 3TOM MOJOXKEHHH [0 KOHIA PEryJHDOBKH.

PeryanpoBky npubopa cjeiyeT HayuHaTb C INOBEpKM G6JOKa NHTaHHA H yCTa-
HOBKH DEXHMOB TPaH3HCTOPOB CTAaGH/IM3aTOPa 0O MOCTOAHHOMY TOKY C TOYHOCTBIO
+10% oT yKa3aHHBIX Ha NpPHHUMNHAJbHOH cXeMe MoaGopoM pe3ncTopoB. TouHas
YCTaHOBKa BHIXOLHOTO HaNpsxeHus crabuanusartopa moctosiHoro toka (14402 B)
ocyulecTBJseTcss NoAGopoM pe3nctopa R26. HManbHefimias perynupoBka upu6opa
NPOBOJHTCH B TOM K€ INOJIOXKEHHH MNepekaiodaTens B2, HO ¢ BHIHYTHIMH KOH[EHCa-
TopaMn 06paTHOH CBs3H. BHayase NPOBEPAIOT peXHMB TPAH3HUCTOPOB H3MEPHTENL-
HOro G6/I0Ka 1O MOCTOSIHHOMY TOKY. ECaH H3MepeHHHle HanpsiKeHHs OTJMYAIOTCA OT
YKa3aHHBIX HAa TPHHIHNHAJbLHON cxeme OoJsee yeM Ha 10%, To caeayer moao6parb
(8 npezenax =10%) conpoTHBJEHHSA COOTBETCTBYIOUIHX PESHCTOPOB HJAH MOMPO-
60oBaTh 3aMEHHTb TPaH3HCTOpP. 3aTeM NPOH3BOAHTCA peryJnpoBKa npuGopa mo me-
peMeHHOMY TOKy: KaJuGpoBKa BoJbTMeTpa, peryaupoBka IHY astoreneparopa, ¢op-
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MHpOBaTeJss H MyJbTHBHOpaTopa. B caMyio mocsiefHioOl0 oOdepeinr KaaubpyeTcsi H3+
MepHTe/bHBIN KOHAeHcaTop C20 W peryaupyercs [eiuTetb Hanpsikenus CI8, CI9.
R11. Kami6poBKa BOJbTMETPa OCYIECTBJIAETCA NoAGOpOM pe3ncropa RI0 TaknM
obpaszoM, 4ro6m npH nojave Ha pasbeM [/ CHHYCOMZaJbHOrO HampsiKeHHs 24
=£0,02 B or BHewero reHeparopa Ha uactore 1 kI cTpenka CTPenIoYHOro H3aMe-
PHTeJsT YCTAHOBHJACh HA KOHEUHYIO OTMeTKY WKaJH. [Ipy 3TOM mnepexoxubie KOH-
nencatopu CI2, CI3 cnegyer oTnasTh OT MOJ3yHKa pe3aucropa RE.

Hlxany BOJMbTMETPa MOMNHO BLUIONHHTb CJEAYIOWIHM 00pPa3oM: CHATb ¢ MHKPO-
aMmepMeTpa LIKaJy H HaKJeHTb Ha Hedl JucT BaTMaHa. [Tocne Toro kak xnedl mox-
COXHeT, ee cleAyeT Bhlpe3aTh u3 jucra. Jlajee HeoGX0ZHMO BHYEPTHTb KapaHAAIOM
H3MepHTe/bHYI0 AYTy Ha IUKaje pajHycoM, PaBHHM NpeXHEMy palHycy AyrH, H
YCTAHOBHTb IIKany CHOBa B MHKpoamnepmerp. CrTpenouHblfi H3MmepuTeab 6e3 06-
paMJ/ieHHs Haj0 YCTaHOBHUTb cHOBa B mpu6op. Kaiubpys BoJbTMeTp Nno o6pa3uyoBoMy
npubopy, chaelyeT KapaHAaliOM HaHECTH PAJ PHCOK Ha H3MEDHTEJAbHYIO Ayry, €o-
OTBETCTBYIOI[HX OHHPOBaHHLIM TOuKaM. [anee cHATh cTpesounn#t uuaHkarop CH,
a c Hero IKajny. Pa36us KaXZAH{ [1POMEXYTOK MeXZAYy OOJDbIIHMA IEJCHHAMH Ha
O5Tb PaBHKIX uacTell, HaA0 OKOHYATEJbHO BHYEPTHTh WIKaay Tylbio. [Tocae uero
CTpeJIoUHBIi H3MepHTesab cOGHpAlOT M YCTAHABJAKBAKOT HA MNepefHIOl0 MaHes b MNpH-
6Gopa.

PerynupoBka IlIY npoH3BOAHTCs OT BHeWHero reHeparopa. [lepexmouarens B2
ycTaHaBiuBaeTca B Nonoxenne HI. Ina uero cjepyeT BOCCTAHOBHTb CXeMy IMpH-
Gopa, npunass KoHpgeHcaTopu CI12, CI3 K noa3yHKy noTeniunHoMeTpa RE. Yposenb
{101aBaeMoro cursajsa Ha rueaga [nl, 'n2 KouTposupyercs 0o06pasuoBuM nprGO-
poM, HampuMep BOJbTAMIEPMETPOM, a BHXOJHOE HaNpsXKeHHE — IO COOCTBEHHOMY
BosnbTMeTpy. BHauane nposepsior KosdduuHeHT ycuaeHHs Ha dacrore 1 k[lm, ko-
TOphifl J0MKeH OHWTL He MeHee ABYX. Jlajlee CHHMaeTcss 9acCTOTHAs XAPAKTEPHCTH-
ka 1IY. Oua poskHa GHTh paBHOMEepHOM B AuvanasoHe uactoT oT 20 I'm xo 28 Mrlu,
¢ 3aBaJoM 1O KpasiMm He Gojee 3 RD. Ecanm Ha BHCOKOYACTOTHOM ydacTKe yKasaH-
HOT'O JHama3oHa HMeeT MecTo 3aBaj Gosee uyeM Ha 4 aD, HYXHO 3aMeHHTbL Tpas-
sucrop T3. YBeindeHHe HEPAaBHOMEDHOCTH YAaCTOTHOR XapaKTepHCTHKH Ha HH3KHX
yacToTax (Kak NPaBHJO, 3aBajl) MOXeT OHTh CJAEACTBHEM IIJIOXOTr0 KauecTBa mepe-
XOJAHHX 3JEKTPONHTHYECKHX KoHJeHcaTopoB CI0 unm C13 nu6Go Manoro kospdH-
I{HEHTa YCHJEHHsl MO TOKY Tpanauctopos TI1—T3.

[Tocne peryanposku 1Y B ruespma I'ml, I'u2 BcraBasioT mo6oft uMetomufics B
pacrnopsiKeHHH PpaAMOMIOOHTENIsi UCNPaBHHI KBaplUeBH pe30OHaTOp, 4acToTa nepBofl
rapMOHHKH KOTOPOro JeXHT B AHanasoHe yactoT 1—15 MTI'u. Wamensa 3nauenue
TIOJIOKHTEeNbHOH OOpaTHOM CBsI3M NeEpeMeHHHIMH KoHJeHcatopamu C5, C6, caeayer
AOOHTbCS YCTOHUHBOA reHepalHH aBTOreHepaTopa, O YeM CBHAETENLCTBYIOT MAaKCH-
MaJbHOe OTKJIOHEHHe CTPeJKH H3MEpHTeNs W OTCyTcTBHe ee apefidha. [Tpu sroM pgo-
QOJIHHTENbHEIE KOHZEHCATOPH OGpaTHOH CBf3M MAOMKHB ObIThb OTKJOYEHH. 3aTeM
MOXKHO NPHUCTYNHTb K peryJHpPOBKE aBTOrGHEPaToOpa B peXHUME NapaMeTpHuecKolt
crabuiu3anuu yactoTh. JIJis 3TOro BMecTO KBapHeBOro pe3oHaTopa NOOYEpelHO
ycraHaBiuBalotcss B rHesga I'nl, I'n2 xoutypHne kaTymrs LI—L7. Has pgocro-
BEPHOCTH H3MepeHHs YACTOTH MNepecTDPOAKH aBTOTeHepaTOpa Ha KaxJAoM MNOAAHAMA-
30He CJeAyeT NOJAL30BATHCA IEKTPOHHBIM YacCTOTOMETPOM, TOYHBIM CBSI3aHHBIM MNPH-
eMHHKOM uIH BoaHOMepoM [1]. TIpH OTCYTCTBHH NepeyHCAeHHBIX NPHOGOPOB PeryJH-
POBKY YacTOTH HAaCTDOMKH aBTOTEHEpPAaTOpPa MOXHO NPOH3BOAKHTh NO OHEHHAM ero
CHIHaJla C FapMOHHKaMH CHrHaJa cOGCTBEHHOrO KaJuGpaTopa — KBapuOBaHHOTO
MyJbTHBHOpPaTOpa B DeXKHMe BHYTPEHHeH HMIyJbCHOM MOAYJSLHH — HAH 1O APY-
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roMy TOUHOMY TeHepaTopy, MOJKJIOUeHHOMY K rHe3ly I'm, mo MeToauke, OmHCaH-
HO#i pamee, Aas vero Ha Buxox LY cieayer NOAKMOYHTH TOJOBHBE TesedOHH.
Peryanposka npuGopa 3hech 3HAaYHTEJbHO YCAOKHSAETCS, TaK KaK H3-3a MHOTO3HAu-
HOCTH IPajlyHPOBKH aBTOr€HepaTopa IO TapMOHHKaM MNOABJAIOTCH OMHGKH B Olpe-
JleleHMH HOMepa TapMOHHKH, C KOTODHIMH H3MepsieMas 4acToTa CO31aerT HyJjeBhle
6uennsi. B 3TOM OTHOWeEHHH TNpouwle CRoco6 PperyJiHpPoOBKH OT BHEIUHEro NepecTpaH-
BAEMOrO reHepaTopa TeM, YTO MNJaBHAas peryJHPOBKAa ero 4acTOTH [O3BOJAET IO-
JyuuTb OHEHHsi Ha IBYX H G6oJjee yacToTax, B pesyJabTare 4ero H3Mepsemas ua-
CTOTa OJHO3HAaYHO ompejeasercs no ¢opmyre (18).

PeryinpoBKky aBToreHepaTopa HauHHAlOT C ONpeJEeNeHHs BO3MOKHOCTH [OJYy-
YeHHs YCTOHYHMBHIX KoJe6aHHH B caMOf BLICOKOUACTOTHOH YacTH MNOCJefHero noa-
fHana3oHa, YcToiuMBble KoJeGaHusi aBTOoreHepaTtopa Ha uacrorax 36—40 Mru yka-
3LIBAIOT, YTO MOHTAX BHINOJHEH NPAaBHJILHO H MOXKHO NPHCTYNHTb K €ro JajbHei-
el peryJupoBKe, KOTOpas 3aK/JIOYaeTcs B TOM, YTO BHA4aje YCTaHaBJIHBAeTCa me-
peKphiTHe MexX1y nojainanasoHaMun 3—4%, a 3arem Kanu6pyercs KaxAas IIKaaa
resepatopa. CjejyeT 3aMeTHTb, YTO AAHHYI0 DPeTyJHPOBKY NPOBOAAT NPH HAJHYHA
Ha KOHTYDHBIX KaTylIKaX 3KPaHOB, KOTOPHle YMEHbLIAaloT KX JOGPOTHOCTL H HHAYK-
THBHOCTb, HHAaYe HYXHO OYJAeT [ONOJHHTEJNbHO peryJHpoBaTh NpPHGOP NpPH OKOHYA-
TeJbHOH €ro InoBepKe.

KHura rpaayHpoBKH 3alOJHSETCH 4Yepe3 KaXjoe OAHO JeNeHHe JHMOa COTeH.
3HaveHHe 4YaCTOTH B Merarepiax INeyaTaeTcs B NpaBHX, a JaHHHeE OTcYera no
IIKAaJ1aM — B JIeBBIX KOJIOHKAX KaXJof cTpaHHuH. B BepxHefl wuwacth KaXao#
CTPaHHUH YKa3wBAlOTCA TPaHHUH NOAAHAMA30H2 YaCTOT H COOTBETCTBYIOLUIHE 3THM
TpaHHUaM OTCYeTHl NO JHMOaM, HaneyaTaHHble Ha JaHHOH CTpaHHIle, KaK C BKJKO-
YeHHHIMH JONOJIHHTEJbHbBIMH KOHIEHCAaTOpaMH o6GpaTHOH CBSI3W, Tak H 0e3 HHX.
BHu3y KaxA0# CTPaHHUHW AJds YAOGCTBA HHTEPNOJAUHH MO JUMOY €IUHHI[ MOXHO
yKa3aTb LleHy KaXXAOro JejeHHs JauUM6a COTEH M UHCJIO JeNeHHH 060X JHMGOB,
npuxoaamuxcs Ha xaxasie 10, 100 xT'u. Takas cucrema orcyera 10BOJBHO Trpo-
MO3/1Ka, HO OKynaercsi O6OJbIIOK TOUHOCTBIO YCTAHOBKH 4acToTbl. J[Jis 6oJbirero
yao6erBa paGoTn ¢ NpHOGOPOM, KaK OTMEYaJoCh paHee, BMECTO KHHLH TPaAyHpPOB-
KM MOXHO HCNOJb30BaTb CHNENHANbHYIO OTCYETHYIO JHHEAKY, Ha KOTOpOH KaXAOMY
H3 51 nenenus: gumba coreH GyAyT COOTBETCTBOBATh YAacTOTH BCEX KOHTYPHHX Ka-
TyllleX, MpHUYeM TPeM KOHTYDHHIM KaTyIIKaM HH3KOYaCTOTHHX [OJAJAHAaNa3oHOB Gy-
AYT COOTBETCTBOBATb JBa pfAAa UHGP — C BKJAOYEHHHIMH JOMOJHHTENbHHIMH KOH-
nedcaropamu C3, C4 u 6Ge3 Hux.

Tpu koadounuente ycuienns LY, paBHOM eAuHAme (MOXHO U DABHOM ABYM,
TOTZa JOMOJHHTeJbHO noTpebyeTcs BTOpas WIKAaJka c MpelesioM H3MepeHus ao 1 B),
npu6op MOMKHO HCNOJMb3OBATH KAK UIHDOKOMOJOCHHA BHCOKOOMHH BOALTMeTp. [las
4ero ¢ BHelllHero rewepatopa Ha BxoX LY mnopaercs HanmpsXeHHe NepeMEHHOTO
toxka yacrotoff 1 kI'u, paBHoe 2 B, u mnoreHuuoMerpoM RS cTpeska HHAHKATODA
YCTAHABJMBAeTCS Ha KOHEYHYI0 OTMeTKy IMKaJnl. [Jocne uero, He uH3MeHss MNOJO-
XeHHA PyYKH TOTEHHHOMETPA, CAeAYeT OTKAIOYHTL TeHepaTtop, a B rHe3nax [wl,
T'n2 ycranoBuTh KBapuesbil pesoHaTop uacTotoffi 2—10 MI'u u BO36GymuTh ero ne-
pecTpoiikoii eMxocTH koHaeHcaTopoB C5, C6. 3anoMHHTb NOJIOXKEHHE CTPEJKH HH-
AMKaTopa, a ellle Jydyllie YCTaHOBHTb Ha 3TOM MeCTe IUKAJsl HBETHYIO PHCKY, KO-
TOpas CTaHeT KaJHOGPaUHOHHON TOYKOH BOABTMETDA HA AAHHOM Mpelede.

IlpaBunbHO coGpaHHass KOHCTPYKUHA  MYJbTHBHGpaTtopa (Ha TpPaHSHCTOPAX
T5—T8) cneunalbHON peryJupoBKH He TpeGyeT M HauHHaeT paboTarts cpasy, Kak
TOJbKO B Hee GYAyT YCTAaHOBJEHH KOHJEHCATOPH O6paTHON CBSI3M WJH KBapUEBHE
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pesonaropbl, Taxxe He TpeGyeT CrelHalbHON peryJaHpOBKH (OpMHpPOBAaTENb, CO-
O6paHHEH Ha Tpanauctope 74. IIpu molave OT BHELIHEro reHepPaTOpa HANpPSKEHHN
nepeMeHHOro Toka wacroroil 1 kl'y amnautyaofr 0,2 B uepes nepexoAHOfl KOHAeHCA-
TOD €MKOCThio He MeHee 2 MK® Ha rHe3no I'h5 cTpeiKa H3MepHTelds NOJNKHA OT-
KJOHHTbC Ha Bclo wKaay. [lepekmouatens Pod pa6oTe: ROMKeH B 3TOM CJyuae
GbiTb ycTanoBAeH B Mosoxendne ['H, a KOHIEHCATOpW OGDATHON CBS3M OTCYTCTBO-
BaTth. Jas ynyulienns ¢oOpMH MeaHIpa MOXKeT NOTpeGoBaThcs TMoa60p corvacyio-
wero pesucropa RIS HAM IIYHTHPYIOUIEro ero KOHAEHCaTopa HEGOMBIUOH eMKOCTH
C23, 4To MOXHO CJeJaTb NpPH HRAJHYHH LIHPOKOMOJOCHOro OCHHJIOrpacda, KOTOpHE
8 [NaHHOM cJyyae MNOJAKIOHaeTcs X pasbemy 1.

PerysnnpoBka usMepHuTtens AO6DOTHOCTH CBOAHTCE K KaJHOPOBKE H3MEPHTENb-
HOro KoHpaeHcatopa C20 W yTOUHEHHIO, eciH TpebyeTcsa O6osiee BHICOKAsi TOYHOCTb
H3MepeHHs JAeHcTByIOWleH NOODOTHOCTH KaTyllUeK, 3/71E€MEHTOB KOMIMEHCAIlHOHHOTO Je-
qurenss Hanpsukeuns CI8, C19, R11. KaauGpoBKy H3MEpHTEJBHOTO KOHAEHCAaTOpa
MOXKHO NPOH3BOAHTL MO OJHOMY H3 NPOMHUIIEHHHX npuGopoe tuma E9-4, E9-5,
E7-5 umn E8-2. Ecam Ttakoifi BO3MOXHOCTH HeT, TO MeHee TOUHO H3MEpHTeJbHHI
KOHJIGHAEHCATOP MOMHO OTKaJH6pOBaTh C MOMOINBIO KOHAEHCATOpa H3BeCTHOH mo-
CTOSIHHOH eMKOCTH MeTOAOM 3aMelleHHs HJIH NOCPeACTBOM pacyeTa MNpH HAJHYHH
KaTyWKH H3BeCTHOH HHAYKTHBHOCTH MO ¢opMmyJe

C,.=2,53-10%(%, L,), (24)
rze C, — eMKocTb KOHAeHCaTopa, n®; L, — HHAYKTHBHOCTh OGPa3’{OBOA KaTyIM-
KH, MK[H; f, — wuvacrora nacrpofixu BU renepatopa, MIu.

KOHCTPYKIIA BBIHOCHOTO HIHPOKOIIOJNOCHOTIO
ATTEHIOATOPA H Er0 PETYJIHPOBKA

BBIHOCHOH IIMPOKOMOJOCHHIH aTTEHI0ATOP COCTOHT H3 Tpex 3BeHbeB. Kaxk-
noe 3BeHO NpeiacTaB/asieT COOOH OTPe30K KOAaKCHaJbHOH JHHHM, B pPa3pblB LEHTPAJb-
HOrO NPOBOIHUHKA KOTOPOH BKJIOUEH OCJabJSAOIIHA De3UCcTOP, 3aMKHYTHIH Ha OJAHOM
KOHLle Ha KOpNyC pe3HcTOpOM conpoTHBieHHeM 75 OM. 3BeHbs aTTEHI0ATOpa HMEIOT
HOPMaJH30BaHHBlE BLICOKOYACTOTHBIE Pa3beMBl — THE3JO-IUTHPb. AJ BKJIOYEHHS
ero B BbICOKOYACTOTHHII TPakKT. B KauecTBe CONpPOTHBJEHHH JenauTesefl Hampsxe-
HHs B JIAHHOM AaTTEHIATOpe HCNOJb30BaHn pe3uctopsl THma BJIII, KoTophe co-
XpaHAIOT CBOM [apaMeTpnl B IUHPOKOM JAHala3oOHe 4YacTOT, YTO I[I03BOJIET MOAY-
YHTb MaJjyl 3aBHCHMOCTb OcJabieHHs aTTeHoaTopa OT YacToTH (Taba. 2).

Yro6pl He YBEJIHYHTh YAaCcTOTHYIO IIOrPELIHOCTh ATTEHI0ATOpa, HeOOXOJAHMO ero
U3rOTOBUTH B COOTBETCTBHH C NpHBeJeHHHMH pa3MepaMH Ha puc. 3 # cobpaTh B
onpeieneHHON MOCJ/E0BATeNbHOCTH, BHauaje BKJeHBaloT KieeM B®-2 B Texcromu-

Ta6auma 2
Ocnabnenne | Ocnabnrenue OcnaGnenue Ocna6aeHne Ocnabnenue OcnaGnenue
arteHioaropa, Ha 4acToTe Ha 49acToTe Ha qacrote Ha gacrore
B T | 100 KTw, aB | 25 MTu, &5 | 27TEMOaTOPR AB | 160 (FilonB | 25 MTu, B
20 20,7 22 20 4- 40 60,5 65
40 40,8 42,5 2044060 120,9 124
60 61,2 62,6
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TOBHle BTYJKH MOAXOASIIHX paamepoB (puc. 3,8) rHe3fo u wrtHps, [anee co-
0upaloTcst caMu pasdbeMu, 1M 4ero COOpaHHHEe Y3/ BTYJOK NOMEWAl0T B KOp-
Iyc aTreHioartopa (puc. 3,a) H, HCHOJNb3Ys BHITOUKH Ha KOPIyCax BTYJOK, 3aKpe-
JSI0T B HeM. BTyJKy wThips ¢ GOsbIIOA OCTOPOXKHOCTBIO PaBHOMEPHO KEpHAT B
TpeX, YyeTHpeX TOYKaxX MO OKPYKHOCTH, OTMeueHHOH GOykBoii A, a BTYJKy rHe3ga
3aKpendsioT B /JBYX TO4YKaX, OTME@UeHHHX OykBoi B Jerkoit npoceukoit 3yGuiom
KPOMKH Koprnyca aTTeHwoartopa. Kak nokasana npaKTHKA, BMECTO NUIOTHOR mnocai-
KH HJH BKJICHBaHHs KJeeM IUTHPS H IHe3la B TEKCTONHTOBHE BTYJKH, MOXHO OH-
CTpee W IpoOIle HX 3aKPENHTb, HCMOJNb3YS OAHH BHTOK JIYKEHOrO MEJHOrO MpOBOLa
anaMeTpom okosao 0,4 MM, KOTOpbii HajleBaeTcsa mocje HX COOPKH € MNPOTHBOINO-
JIOXKHOH CTODOHH H aKKypaTHO onauBaercsi. lIpu AanbrefilieM MOHTaxke xaxioft
A4efiki aTTeHl0aTOpa cJjaelyeT oOpaTHTb ocofoe BHHMAHHE HA MHHHMAJbHOCTb [JIH-
Hbl COEJHHHMTEJbHHIX IPOBOJOB M BHBOJAOB paJHO3JEMEHTOB, a TaKXe Ha aKKypaT-
HOCTb BBINOJHEHHS CaMOr0 MOHTa)Xa H TilaTesbHOCTb nafikH. Ilocne okoHuarenb-
HO#l cOOpPKH aTTeHIATOpa ero KOHTAKTHW (pHC. 3.&) cJaelyeT MNpPOMHTbL 3THJOBHM
CNHPTOM M Ha KaXAylo sueHKy NJIOTHO HABHHTHTL NPeAOXPaHHTENbHHI Kopmyc-3K-
pan (puc. 3,6).

PeryaupoBky aTTeHioaTOpa NPOBOAST TOJNLKO HA TMOCTOAHHOM Toke. Ecam Bce
Xe y PaRHOKOHCTPYKTOpa €CTb BO3MOXHOCTB BOCHOJb30BATbCS  NPOMHIMIIECHHOR
YCTAaHOBKOH AJsi MOBepKH aTTeHwoatopos thma J1-1 maz I1-9, To, ucmoib3ys Me-
TOAHKY MO paGoTe C HHMH, MOXHO 33METHO YJYYIIHTh YacTOTHYI0 XapaKTePHCTHKY
noJ00HOr0 aTTeHIoAaTOpa NepeMelleHHeM pPe3HCTOpOB AedHTeJNefi MO OTHOUIEHHIO K
kopnycy. Ilpn 5ToM mnoc/e KaX{I0OTO NepeMEUICHHs DPE3HCTOPOB cJelyer He 3alhl-
BATb TYro HABHHYHBATL 3KPaHH HAa KOPNyca sYeeK H TOJbLKO MNOCJe 3TOr0 CHOBA
nposepaTh HX. Kak orMeuasoch, HeGo/bIas YacTOTHAH MOrpelIHOCTb ATTEHIOATOPa
MPOSIBASIETCS] B caMOH BHICOKOYACTOTHOA YacTH ero Auala3oHa, NOITOMY ero npo-
BepsATh MOXHO JHIUb Ha ABYX uwacrorax: 0,1 u 25 Ml

INOBEPKA IIPUBOPA

ITpennaraemass MeTOAHMKA MOBEPKH pPACMpPOCTPAHAETCA Ha ONMHCAHHBIA KOM-
6uHHPOBaHHHWA H3MepHTEJNbHHA npHbop, a TakkKe MoxKer OHTb HCMONb3OBaHA AlS
NOBEPKH APYTHX MOAOGHHX NpubopoB.

[ToBepky npubopa KenaTeNbHO NPOBOAMTH pEryJApPHO MOCJKE PEMOHTa M pery-
JHDOBKH, a Takie B IIpoHecce 3KCIVIyaTalldH C Y4€TOM HHTEHCHBHOCTH €ro Hc-
TNOJL30BAHHUS, HO He pexe ORHOTO pasa B TOX.

Hacrosimefi MeTOAHKOM YCTaHaBJHBAIOTCSl CJAEAYIOLIHE OMEpalHH MOBEPKH IpH-
6opa: BHelIHHH OCMOTDP H MNpoBepka paGOTOCNOCOGHOCTH; ompejeNieHHe OCHOBHOM
MOFPELIHOCTH MO BH/JaM H3MepeHHH, YKa3saHHEIM B Ta6J. | H Tekcre.

Cpenctsa noBepku. [IpH mnpoBeleHHH NOBEPKH CJAeAyeT IPHMEHATb CPeACTBa,
NO3BOJIAIONINE OMpeNeJHTb TOBEPAEMHN MapaMerp ¢ MOTPElIHOCTHIO, COCTaBJsOLER
He GoJiee OZHOH TpeTH, AONYCKAEMO# B TeXHHUECKHX XapDaKTEPUCTHKAX Ha JAHHHR
npubop. Tak, HanpuMep, Ads NpoBepku paborocnoco6HocTH mpubopa u omnpepene-
HHSi ero MOTPEIIHOCTH B KauecTBe OO6pasloOBHX NPHOOPOB MOTYT [PUMEHATHCS:
3MeKTPORHMI gacToroMep U3-24, U3-34 uiu BosiHOMep cpeanefi ToyHocTH BI-526,
a Taxkxke pagmonpHevHuk P-250, snekrpouublit ocumanorpad C1-20 uam C1-54, pe-
Hepatopu ['4-102, T3-35 uan I3-102, T4-18, cenekTuBrn BoabTMeTp B6-1 HiM
paauonpuemuux P-250 c¢ arrenoaropom ACO-7, KOMMeHCAllHOHHHA  BOJLTMETP
B3-24 unn B3-8.
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JononuurenbHo B KauecTBe OOpasioBHIX MOIYT NPHMEHSATLCA: H3MEDHTENH eM-
xoctelt E7-5 win E8-2, uamepurenu no6portHoctn E9-4, E9-5, a Takxe uamepuread
ocnabaenuit JI1-1 uau J1-9. DTH npuGOpH MOXKHO 3aMEHHTb APYTHMH MNOJAOGHHEIMH
npubopaMH c AONYCTHMOH nNorpemHoctsbio uaMepenus. [Ipn sToM Heo6XonHMO BBe-
CTH NONPaBKH BO BCeX CJAydasiX, KOr4a HX NOTPeIlHOCTb H3MEPEHHs COCTaBJser Me-
Hee OJHOH TpeTH, JONYCKaeMOHl B TeXHHYECKHX XapaKTEPHCTHKAX Ha MOBepsieMbli
npuGop. BcnoMoraTeJbHbIM CDEACTBOM MOBEPKH sIBAAETCA JETEKTOPHAas  rOJOBKa.
Oua npencrasiser co0ofi OTPE30K KOAKCHAAbHOH JHHHH, B Pa3phiB ILCHTPAJLHOT®
[IPOBOJHHKA KOTOPOrO BK/IOYEH NOJNYNPOBOAHHKOBHI BHICOKOYAaCTOTHHI  AHOA,
3aMKHYTbHIH Ha OJHOM KOHIE Ha KOPNYC pe3HcTopoM comporuBieHueM 75 Om. He-
‘TEKTODHasi IOJIOBKa BHIMOJIHAETCH B TaKOM e KOpHyce, KaK H 3BeHb aTTEHI0aToO-
Pa HAM COlJAcyIoLIero pPe3HcTOpa, H HMeeT HODMaJH3HPOBaHHbIE pPa3beMH A
BKJIOUEHHsi B BBICOKOYAaCTOTHBIH TPakT — THe3J0 H IUTHPb.

Ilpu mnpoBepke PpaGOTOCNIOCOGHOCTH H OMNpeleIHHH NOTPEIIHOCTH  H3MepeRis
BOJBTMETPOM JOJMKEH MNDHUMEHSTbCA HCTOYHHK NEeDEMEHHOTO TOKAa, YAOBJETBOPSIO-
WHH CcAeAyOUHM TPeGOBaHHSIM: BOCIPOM3BOAMMOE HAINpSIKEHHE MepeMEeHHOro TOKa
CHHYCOHJAJMbHON (OPMBI LOMKHO GbiTh Ge3 MOCTOSHHONR COCTABJASIOWEHR TOKA; HC-
TOYHHK HaNpsiKeHHsl NepeMEeHHOro TOKa JOJ/KEeH HMETb Ha BHXOJE raJbBaHHYECKYIO
NPOBOJAHMOCTb COMPOTHBJeHHeM He Gosee 200 Om; HenuHefHBle HCKa)eHHs (OpMH
KPHBOl HampsKeHHS TepPeMEHHOr0 TOKAa HCTOYHHKA OTAENbHO HJH B KOMIIEKTE €
GhHIbTPYIOWHNM YCTPOACTBOM He AOJXKHH BHOCHTb morpeirnocts Gosee 0,2 morpemm-
HOCTH NOBEpseMOro mpHGOopa; HecTaOGHJILHOCTL HANpPSIKEHHS HCTOYHHKA NePeMeHHO-
rfO TOKa He A0MxkHA npeBbimare 0,1 AONycKaemofi NOrPeIlHOCTH MOBEPSEMOro IMpH-
6opa B TeueHHe 5 MMH.; HCTOYHHK HaNpsXKeHHs NepPeMEHHOTO TOKa JOJMKeH obec-
NeYHBaTb BO3MOXHOCTb MOJYy4aThb OTIAEABHO HJIH B KOMIWIEKTE C COIVIACYIOLIHM
ycTpoiicTBoM Hampsikenne po 100 B.

B KauecTBe HMCTOYHHKA MNEPEMEHHOTO TOKa MOIYT OBITb HCMOJAb3OBAHH CASTY-
1OlllHe THNB NPOMbIIJIEHHBIX reHeparopoB: [3-33 uam I3-35 1as nuanasoHa ya-
cror ot 20 Ty go 200 xTu; I'4-18 uan [4-68 ana auanasoxa yacror or 0,15 mo
30 MI'u; I'3-19 uau T'4-107 paa auanasoHa yactor or 30 ao 200 MTu. Ho me-
JHHeHHHE HCKAaXKEHHA Mepeuuc]eHHbIX reHepaTopoB Moryr jaocrurats 3% u Gosee.
TlosToMy, 3HaA HanpRMep, OCHOBHYK) TDHBEJEHHYIO MOTPEUIHOCTh MOBEPSEMOrO NpPH-
Gopa Ha uactore 1| MTIu, paBuyio 5%, MOXHO ONpelednTh 3HayeHHe AONYCTHMBIX He-
JIMHEHHBIX HCKAa’KEHHH H3MEpPHTENbHOro HCTOYHHKa: 5X0,2=1%. Takum o6pasom,
fIpHMEHeHHe TaKHX TeHepaTOpPOB AJs NOBEPKH JaHHOrO H3MepHTeNbHOro mnpubopa
"Hegonyctumo, J{nst yeTpaHeHHsl OTMeUeHHOTO HeNOCTATKA B CHCTEMY anmapaTypH AAs
MOBEPKH MEXKAY HCTOYHHKOM H MOBepsieMHM 06pasuoBbiM OpHGOPOM  BBOJAHTCS
GuabTp HHKHUX uyacToT. OH NpeaHasHayeH AJs MOAABJEHHs BLICIIKX TapMOHHUE-
CKHX COCTaBJSIOIIHX CHHYCOHJaJbHOTO HANpsiKEeHHs [eHepaTopOB, NMPUMEHAEMHX NpH
TOBEPKEe H PEryJHPOBKe 3JeKTPOHHBIX BOJBLTMETPOB. Pe3OHaHCHbe SIBJEHHS, BO3-
HUKawmHue B QuibTpe (xaXKjAoe 3BEHO NPeACTaBJfeT MOCAeAOBaTeJbHHA pe3oHaMc-
Hblfi KOHTYp) (puc. 4), TOSBOJAIOT MOBEICHTb BHIXOAHOE HANpPsKEHHE HCTOYHHKA
Ao 100 B u Gonee nmpu cpaBHHTeNbHO HH3KOM Hanpskenud (3 B) reneparopa.

Ha puc. 4 npusesena mnpocrefilag cxema (uAbTPa Ha OAHY (DHKCHPOBAHHYIO
4acTOTy, a Ha pHC. 5 MpuBeleHa cXema MpPOMHIIEHHOro duabTpa TMna ®PO-1,
KOTOPHIft JIErKO MOXeT ObITb MOBTOPEH B JIOGHTEAbCKUX YCJIOBUAX.

Ycnosus nosepxn. I[IpH mIpoBeJeHHH NOBepKH MAOMKHBI COGMIONATBLCA CAEAYIO-
UlHe ycJIOBHA: TeMnepatypa oOKpyikalomiell cpein 20+45°C; atvochepHoe jaaniexue
(100 kIla) 75030 MM pT. CT., OTHOCHTeNbHAasi BJAAaXKHOCTe BO3Ayxa 65+15%; ma-
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Npsi>keHHe NHTAHHS CeTH NepeMeHHOro Toka vacroroit 50 I'm 220--4 B; orcyrcrsHe
BHODALUA U CHAbHBEIX 3JIEKTPHUECKHX NOJefl.

[Tepex nposesennem NOBePKH AOJKHb GHITh BHIOJHEHH CJeAylOllHe MNOATOTO-
BHTeJIbHEe paboTH. IlosepAembifi npu6op u cpeicrsa nOBepKH OJKHE OHTb yc-

TAHOBJEHH TaK, YTOObl OHH He HarpeBaJgHuCb /OT BHELIHHX l

HCTOYHHKOB Telia M He HCHHTHBATH TOMYKOB U YAZPOB.  y  ~~e~—g
[ToBepsiemMbili npu6Op W CpelCTBa MOBEDKH Mepel BKJKOUC-

HHEM B CeTb NMUTaHHS NOMXKHE GHTh 3a3eMJeHH HajfexXHuwm 800 _|# Boixod
coeMHeHHeM C MOMOLIbIO NPOBOAOB 6OJbLIOTO CeyeHHs CO- b T 4
OTBETCTBYIOUIHX 3aXKHMOB Ha npH6opax ¢ 3a:KHMOM Ha K- 3 L_>

He «3eMJsl», yCTaHOBJEHHOH B NOMellleHHH, rle NPOBOJAHTCS Puc. 4

noBepKa. YKas3aTelb IUKaJw NoBepseMoro H o6pasumoBoOro
npu6OpOB MeXaHHYECKHM KOPPeKTOPOM YCTaHaBJHBAIOT Ha HYJeBYI0 OTMETKY LIKaJbl
NPH BHIKJIOYEHHOM NHTAHHH.

[ToBepsiemblit npuGOp u CpeACTBa NOBEPKH AO/MKHH OHTh BKJIOYEHHB B CeTb
3JIEKTPOMIHTAHHS M NPOTPeTH NpPH €ro HOMHHAJLHOM HANPSXKEHHH B  TEUeHHe
30 Mmun.

Bog g5 1 10 Somf 65 1 M 50 Beirod
, Y mly A !/
m/ 10 100x7u 110 monry, My | —Xf
] 1
/| 2| 3 4 5| 8l 7 1| 2l 3| 4 5| 6 7|82
)
IEIEsEIEs R Es
U zz%w%miw:w%n%
NENENES SEE 03 MK
x W MKTH
HEEEE R i
2= st S| Q) 2 timle g /J
L] 82
YT,
_'Al,éMfﬁ 112
7A/'IIMI'/V 113
ALL0ml g
1 3 5 7 cgl fenl |em
== = = = = = == 1.4
Trz_ | sl Tesl il '['m_ L Tezl Tersl I
o5 5300 470 70 0725 2500 300 62
a7 1200 & a3 680 30
Puc. 5

Mposenenne nosepku. IToBepKY HauHHAOT ¢ BHeLIHEro OCMOTpA NpPOBEps-
eMoro npu6opa M CPeACTB H3MePeHHH, YCTAHABJHBAIOT OTCYTCTBHE MeXaHHUECKHX
NOBpeXAeHHIl WJH HEHCNPaBHOCTEH PEryJHPOBOYHHX H COeIHHHTEJbHHIX 3JEeMEHTOB,
BJHSIIOIHX Ha HX HOpMaJbRYIO paborty.
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Hanee onpoGosaloT nosepsieMuii npuGop. YcTaHaBJHBAOT YacTOTy CJeJOBa-
@i 6/10KOM KOHAeHcaTopoB nepeMeHHoft emMkoctd C5, C6 B pexHMe BBICOKOYACTOT-
HOFO reHepaTopa, NOJYYaloT HyJieBHle OHEHHs Ha €ro BHXOJAE NPH MNOAKJIIOYEHHH TO-
JIOBHEIX TesedOHOB Ha paswveM I[[J/ B peXHMe BHYTpeHHefl HMNyJbCHOH MoOAyJss-
unn. Ha Bxop LIV nomkHo GeiTh mojaHo Hanpsikenue 0,1—1 B uacroroii 1 MIu
d NPOBEPEHO HaJHYHE OTKJOHEHHs H CBOGOIHOrO NEpeMellleHHs yKa3aTess CTpesod-
HOTO HHJAMKATOpa.

Annaparypa, ucmoas3yeMas AJds NOBepkH NpubGopa B 3aBHCHMOCTH OT BHAA
H3MepeHHs M AHana3oHa pabouyHMX 4YacTOT, JOJKHA ObiTb COEIHHEHA MO OIHOIl u3
CTPYKTYDHBIX CXeM, NPeJCTaBACHHbLIX Ha pHC. 6.

Brewnui Nobepaembid O6pazyoberd [obepaembill 06pa31408b/
zexepamop npudop Bonvrmerp npudop bonsmmemp
05pasuobeli Haepysounsid

Bomsmmemp pe3icmop
a) d)
Brewnud fobepremsid NobepAaemerd Brewnud
2eHepamap npubop npudop 2eHepamop
Hazpysounsitt 08pasyodeid /(/77 gﬂf; 2‘3,’7% -
pegucmap bonsmmemp Hiamop
5) |
. Jemexroprad 3nexmporybil
Brewnud Bunsmp NoBepaembii 20106k ocyunnoepagy
cenepamap QPP -1 npubop .
Haepysoynend 0dpa3yebeld Brewnud floBepaems,d
pesucmop Bonsmmemp 2eHepamap npudop
6)
Nlabepaemsid dnexmponnsid Inexmpornsil . -
npudop Yacmomomep 0cyuNoEpaP SAEKMPOKKbIL INENMPOHKbIL
[ T T ocquAnsEpap yacmoromep
2) X)
Puc. 6

OcHOBHYI0 NOrpelIHOCTh NPHOOPa ONpEAENSIOT NyTeM CJAUYeHHs MOKA3aHH{ MO-
BepseMoro u 06pasuoBOoro nNpUGOPOB NPH HIMEPEHHH HMH OJHOrO M TOrO e napa-
MeTpa HJH NyTeM HeNoCPeACTBEHHHX H3MepeHufi. ITorpewrocTs mosepsieMoro npu-
Gopa npu MOGOM ee ONpefleNeHHH He JO/KHA MpPEeBHIUATh AONYCKAEMHX 3HAuUeHHHA,
YKa3aHHLIX B TEeXHHYECKHX XapaKTepHCTHKaX. Ecan norpemnocTs mpuGopa mnpeshl-
11aeT JOMycKaemoe 3HaueHue, caeiAyeT yOemuTbCs B OTCYTCTBHH OWIHOKH H3Mepe-
HiHfl, TILATEJbHO MOBTOPHB H3MEPeHHE, M JIHIUL MOTOM NPHCTYNHTb K €r0 peryau-
POBKe.
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Ilpn noeepke IIIY onpexenstior HacCTOTHYK XapaKTePUCTHKY, KO3(QHUHEHT
VCHJICHHS, aMIJHTYAHYIO XaPAKTEPHCTHKY H BEJHUHHY NJIABHOM DEryJHPOBKH YpOBe
HSl BHIXOJHOTO CHrHana (puc. 6,a).

Lns cusatus yacrorHofi xapaxrepHcTHk® IIIY K ero BHXORy NOAKMOYAIOT C€O-
eMHHTENbHLIH Kabenp AJAHHON 1 M C BOJHOBHM CONPOTHBJEHHeM 75 OM, HMerowHRA
Ba ApyroM KoHIE COTJaCOBaHHYIO HarpysKy C aKTHBHHM CONMpOTHBJEHHEM 75 Ou.
Curman 1 B c suemnero reneparopa I3-35 nam I4-102, xourpoaupyemuit mo o6-
pasuosoMy npuH6opy B3-24 unn BoJbTaMnepoMMeTPy, MOJA3ETCH HA BXOJAHHE THe3la
Tul, 'n2 11Y. Buxoaroe Hanpsxense IIIY KOHTPONHPYETCS HEMOCPEACTBEHHO Ha
caMofl Harpyske 3THMH e BoJbTMerpaMH. UacroTHyio xapakrepuctuky IIIY chuma-
1ot Ha wacrorax 20 Ty, 1 u 30 Mrlu,

Koa¢pduuuenr ycunenus 1IY npoBepsoT oAHOBPEMEHHO C NPOBEPKOR ero ugae-
CTOTHOM XapaKTePHCTHKH:

K= Unux/uaxr (25)

rie Upx— HanpsixXeHHe CHrHaja Ha BxojJe; Uswmx— Ha BHIXOJE YCHJIHTEJNS.

Kostduuuenr ycunenns RosxeH OHTh He MeHee 2.

JluneiitocTs amnuHTyaHOR XapakrepucTHKH IIY mpoBepsioT Ha Tex Xe vacTo-
tax. VlamMeperus cielyer npOBOAHTb NIPH YPOBHAX BHXOAHOro curuasa 0—2 B. IIpn
STCM aMIJIHTYIHAsl XapaKTepuCTHKa AOMKHa Oulth JHHeRHOH. OjHOBpeMeHHO mpo-
BepSOT IJaBHOCTh PErYJIHPOBKH YPOBHS BbLIXOJHOrO CHraaja. [as uwero npeaBapH-
TeJbHO TPH NOJHOCTHIO BBEJEHHOM NOTeHUHOMeTpe R pery/iHpPOBKOA YPOBHS BHIXOA-
HOTO CHTHaJa TeHepaTopa CTPeJKy oGpasuosoro BoabTMerpa Ha Buxogze LY ycra-
HaBJHBAIOT Ha OTMETKY IIKajan 2 B, a 3areM noreHuuoMerp RS MOJHOCTBIO BHBOISAT.
Pery/npoBka BHXORHOTO CHTHajla JOJIKHa GbThb miaBHON Ge3 pe3kux OpPOCKOB W
coctapaaTb He Menee 30 ab.

IMpu mnoBepke IIMPOKONOJOCHOTO BOABTMETPA OMNpefeNflOT MOTPelIHOCTh H3Me«
PeHHs NlepeMeHHOro ToKa B AuanasoHe yacror oT 200 I'm go 20 MTI'u. CtpykrypHas
cXeMa JaHHOH NoBepKH npHBeleHa Ha puc. 6,6. [TorpewHocTh M3MepeHus HampsKe-
HHSl NepEeMEHHOro TOKa OMpejeNsiloT Ha Ka)oH YHCAO0BOA OTMETKe Npejena ILKAJh
2 B. CrnefayeT OTMETHTb, YTO YKa3aHHHIE H3MePEHHS HYXKHO MPOBOJAMTH Ha 4HacTOTE
1 kl'm, HO mnoOrpemIHOCTb H3MEpeHHsA B HOPMAJbHOR 06JacTH 4acTOT OIpeleNseTCH
TaKXe NpH 3HAYeHHSIX YacTOT, COOTBETCTBYIOLIMX Hayaly H KOHIY 3Tofl o6nacTi.
Tlpn Hanuguu APYrHX NpelesoB H3MepeHuifl, Hanpumep Ha mnpegene | B, norpem-
HOCTb ONpeeNsieTCs Ha KOHEYHBIX WHCJOBHX OTMETKax MIKaJl.

[Tpu noBepke BoAbTMeTpa Ha dacrtoTax BHle ! kI, Kak yXe oTMedaloch, cie«
AyeT HCHOJAb30BATh paauoyactoTHHfi ¢uabrp THna OP®-1. CTpykTypHas cxema Ta-
KOl NOBePKH MOKa3aHa Ha puc. 6,6. C moMombio nepexmaouatens B, pacnonoxen-
HOr0 Ha JHLEBOfi maHeJH HIBTPA, CjeAyeT YCTAaHOBHTb HaCTOTY INOBEDKH H3 paia
1 kI'w...50 MTu. danee BK/IOYHTL HCTOUHHK HANpPsKEHHS [epeMeHHOTo ToKa B
MJaBHHIM H3MEHEHWEeM ero yactoThl B npefesiax *109% HOMUHaAbHOM, yKasaHHOR Ha
NHUEBOH maHenAH ¢&uabTpa, AOGUTbCS MAKCHMAaJbHOTO NMOKa3aHUs BOJbTMETpa Ha ero
Bxoje. JlaHHas uyacToTa H3MEPHTEJbHOrO reHeparopa GyJeT COOTBETCTBOBAaTb pao-
yeil 4actore ¢uabrpa. [IpE HeOGXOXMMOCTH MOJYYeHHs NPOBOAHMOCTH (uIbTpa MO
NOCTOSHHOMY TOKY TyMGjepoM B2, naxoasiiuMmcsd Ha ero JHUEBOH NaHeaH, HYXHO
BKJIIOYHTb HArpy304HHA pe3HCTop.

Ecau norpeitHocTs M3MEpeRHs HanpsXeHHs NEePeMEHHOTO TOKa MpeBHINaeT Jo-
nyckaemoe 3HaueHue, ciredyer nofobparb pesucrop RI0. IIpr HEBO3MOXKHOCTH YMEHb-
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LIeHHS] MOTPELIHOCTH H3MepeHHs JaHHBIM CNOco60M Hal0 3aMEHHTb OJQHMH H3 JHOJOB
A2 mam 3, a Takke NPOBEpHTb HCIPAaBHOCTh KoHaeHcatopos CI4—CI7.

ITlpu noBepxe BnlcOKOUACTOTHOro reHeparopa (puc. 6,2) onpegensioTr auafa-
30H NEpecTPOMKH YaCTOTBI M €ro MNepexpbeiTHe MeXNy NOLAHANa30HAMH; TOMHOCTH
YCTaHOBKH YaCTOTH; KPaTKOBDPEMEHHYIO HecTaGHIbHOCTL YAaCTOTH; MaKCHMaJabHOE BH-
XOJHOe HaNpsiKeHWe CHrHaja Ha COrJacOBaHHOR HAarpy3ke; MapaMeTPH BHIXOAHOTO
curaasa npu paboTe B peXxnMe BHYTDeHHeH H BHCIUHeH HMMYJbCHOH MOALYJSIHH.
ITorpeliHocTh YCTaHOBKH HAaCTOTH IO lIKaJje FeHEpaTopa ONpelesioT OJHOBPEMEHHO
C MpOBEpKOH NepeKPLITHA MeXKJ1y YacTOTHBIMH NMOALHAMa30HAMH, a TaKXe C Ompeje-
JIeHHeM [IOJHOTrO JHama3oHa NepecTPOHKH yacTOTH. [IpoBepky Heo6xoauMo npoBoO-
JUATh B peXXHMe HeNpepLIBHOH CeHepallHH NPH BLIXOAHOM HampsiKeHuH Gosee (0,2 B,
He MeHee YeM B TPeX TOYKaX KaiJOro NOA1Hana3oHa.

[TepeuncjeHHble MapaMeTphl ONPEREJSIOTCS METOJAOM INPAMOro H3MepeHHs 4YacTo-
Tbl 3JEKTPOHHBIM YaCTOTOMETPOM, BOJHOMEPOM, TOYHBLIM DajiHONPHEMHBIM YCTPOHCT-
BOM HJIH, B KpafiHeM cJyuyae, mo COOGCTBEHHOMY KBapLEBOMY MyJbTHBHGPATOpy, KAk
OTMeuaJoch paHee.

YacToTsl c/elOBaHHsS YCTaHABJMBAIOT MO LIKaJe npuH6opa ¥ M3MepSIOT ABaXKAbI:
NpH NMOAXORE K H3MEpsIeMOMY 3HaueHHIO 4acTOTH cjeBa M cnpaBa. Hu oZHO M3 mo-
JIydeHHHX NPH 3TOM 3Ha4YeHHHA He JO/MKHO OTAHYaThCcs OT HOMHHAJbHOro GoJjee yeMm
Ha JONMyCKaeMylo NMOTPelIHOCTh, YKA3aHHYIO B TEXHHYECKHX XapaKTCPHCTHKaX Ha MpH-
6op. 3a peficTBHTEeNbHOe 3HaYeHHe YaCTOTHl leHepaTOpa NPHHHMaercsi cpeiHee apHd-
MeTHYecKOe JBYX OTCYETOB:

fn=(f1+f2)/2, (26)

rie fz — AedcTBHTebHOE 3HAaUEHHE YaCTOTH MO IIKaJje reHeparopa; f; M fs — uacTo-
TH reHepaTopa, M3MepeHHble NpH MOJAXOAe K MpOBepsieMONl OTMeTKe MO LIKaje Ya-
CTOT clieBa W CIpaBa.

AGCOMOTHYI0 H OTHOCHTEJBHYIO MOTPEUIHOCTh YCTAHOBKH YACTOTH MOACYHTHIBAIOT
no cdopmyaam (20) u (21). IlorpelllHOCTL yCTaHOBKM YACTOTH NpPH yCTaHOBKE BMe-
CTO KOHTYPHHX KaTyLIeK KBapLEBOrO DPEe30HaTOpa ONpelesseTcsi NapaMeTpaMu HC-
NOJb3YEMOTrO PE30HATOPA.

KpatkoBpeMeHHY10 HeCTaGHJIBHOCTh 4ACTOTH TEHEpaTopa ONpefiessiloT MO HCTe-
YeHHH BpeMeHH caMolporpesa Npu6opa Ha CpejHell TacTOTe Ka)AOro MOARKANa30-
Ha IyTeM HenpepHBHOTO KOHTPOJsS €ro YacTOTH B TedeHue JOGmX 10 mun. Kpat-
KOBPEMEHHYI0 HeCTAGUILHOCTh YacTOTH MOACYHTHBAIOT MO Gopmyse

oy = (Fh—F)Ifs, (27)

rie fi # fo— cOOTBeTCTBEHHO HanGosblllasi M HaMMeHblLIas YacCTOTH, H3MEPEHHHE B
TeyeHue 10 MHH.

Mamepenns npoussoast 3 pasa: pe3yJbTaT KaXKIOro H3MepeHHs He A0JKeH npe-
BBILIATL JONMYCKAaeMOro 3HAa4YeHHf, YKA3aHHOro B TEeXHHUECKHMX XapaKTePHCTHKax Ha
npubop. 3a 3HaueHHe HecTaOGWUJIBHOCTH NPHHHMAIOT cpefHee apH(pMeTHUECKOE Tpex
H3MepeHHfi. MrHoBeHHass HeCTaGHJLHOCTb YaCTOTH TreHepaTopa B peXHMe KBaple-
BOH cTaGHJIHM3alH¥ H3MEpAeTcs aHaJNOTHYHO, MPH 3TOM OHa O6yJaer onpeRensaThes
MNpeuMyLUIeCTBEHHO NapaMeTPaMH HCMOJB3YeMOro KBapUEBOro pe30HaTopa.

MaxkcuManbHOe BLIXOAHOE HANPAXKEHHe CHTHAala TreHepaTopa OMpejensioT  Ha
COlJIacOBaHHOH Harpyske H JaauHe Kabeas | M B pexXHMe HeNmpepHBHOM reHepalHu
(puc. 6,0). TIpu 3ToM mnoTeHuHOMeTpoM RE yCTaHaBJHBAETCS MAKCHMAJbHOE Hanps-
JKeHHe Ha BhIxoJe. [IpoBepka ocCyHIeCTBJAETCS BO BCEM YaCTOTHOM JHana3oHe Nepe-
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cTpofikn remepatopa. BHXOJHOE MaKCHMa/bHOE HANpsiKeHHE [EHEpATOpAa KOHTPO-
JMPYeTCA HENMOCPeACTBEHHO Ha corJacywolleii Harpyske 75 OM no BHemHeMy o6pa3-
uoBOMy npHGOpY, 3a HEHMEHHEM KOTODOTO MOXKHO BOCNOJB30BATHCS COGCTBEHHHIM
BHYTPEHHHM BOAbTMeTpOM. IIpu 3TOM MaKcHMasbHOe u3MepeHHOe BLIXOZHOE Ha-
npsiAeHHe OrpaHHYNBAaeTCs BEPXHHM NpeleJ oM H3MepeHHs BoJbTMeTpa 2 B.
KpaTkoBpeMeHHas HecTaOHJBbHOCTh BBIXOAHOTO HANDSIKEHHS Ompejenserca 3a
10 Mun paboThl resepaTopa NoOCTe ero npeiBapHTENbHOTO CAMONPOrpesa Ha Tpex
YacToTax BCero [AHana3OHa NepecTPOiKH mnosepsaeMoro npubopa, Ona u3aMepseTcs
KOMNEHCALHOHHBIM BOIbTMETPOM B3-24 wam B3-9 u noacyuTHBaerca mo gopMyse

B0 sz =201 7% (1), (28)

U\— HavanmpHE ypoBeHb BHXOAHOrO cHrHana; Us— ypoBeHb BHXOAHOTO CHTHA=
Ja no Hereyedne 10 MuH.

[lps OTCYTCTBHM KOMMEHCALMOHHOrO BOJbTMETPAa HECTaOHNBLHOCTb YPOBHS Bhis
XOJHOrO CHrHa/jla MOXHO ONpeJeNHTb, HW3rOTOBHB npHCHOcoOJeHHe, MOKa3aHHOE Ha
puc. 7. OHO COCTOMT M3 [JEeTEeKTOPHOH TrOJNOBKH H KOMIEHCALHOHHOA CHCTEMHL.

KoHCcTpyKIlHs 1eTeKTOPHOH Tro-

n’oexu nojobsa paHee ONHCAHHOM. | , ... .. ﬂenflle;/(”mop-
KoMneHcauuonHasi cHCTeMa COCTOMT map
eonobra Ri a>

M3 MHKpoaMmnepMmerpa, rajibBaHuye-
CKOro 3jeMeHTa Tuma «Mape» i [ +E
ABYX TepPeMeHHbIX PEe3HCTOpOB, CO- Tlobeps - ; _]_”3 oy =
NPOTHBRJEHHE KOTOpbIX Heo6X0aMMO emsbil ) K

2eHepamo 6200 K
noa6uparb AJg KaXAoro THma To- bamop
JYIPOBOIHHKOBOINO AHOJA JETEKTOP- L

Hoil rosoBkH (RI ot 4,7 kOM 1no
220 xOM, R2 ot 470 Om no 22 xOm).
MukpoaMnepMeTp — cTpenoyHbiil npubop Thna M24 knacca TouHocTH 1% c ToKOM
nonxoro otkjaoHenus 50 MKA. Ero mMoxHo 3aMeHuTs npuGopaMH ATyrHX THIOB, Ha-
npumep M265, M1692, M906.

ITopsiiok u3MepeHuil C MNOMOLLbIO KOMIEHCAIHOHHOH cHCTeMbl cleaymomuii: ne
ucreyenun 30 MHH Tocje caMonporpeea npubopa Ha BXOL [AeTeKTOPHOH TOJOBKH
nojaercs Hanps:kenue okoso 0,2 B. [lanee BBOAAT NOJHOCTBIO CONPOTHBJIEHHS pe-
3HCTOPOB R; H R, 3aMHKalOT KHONKy K H pery/HpOBKOHl CONPOTHBJEHHH JaHHBIX
PEe3ICTOPOB CTPEJKY MHKPOaMnepMeTpa yCTaHABJMBAIOT HAa KOHEYHYIO OTMeTKy IiKa-
abl. B Teyenne 10 MHH OTMeyaloT NOKasaHHsi MHKpoaMnepMmeTpa. Bruucasior 3Ha-
YyeHHe HecTaOWJBLHOCTH BBIXOAHOTO HanpsxeHus Oyzux B JAewubenax:

By yye =& (M1—1y), (29)

rie n, H fy— MakCHMa/bHO® ¥ MHHHMaJbHOE TMOKa3aHHS CTPEJOYHOTO H3IMEPHTEJs;,
o — KO3(GHIHEHT NPONOPUHOHANBHOCTH, 3aBHCAMMA OT HeNHHEHHOCTH XapaKTepd-
CTHKH [OJAYNPOBOAHMKOBOro Aunona. KospdHlUHEHT NpONnoOpLUHOHAJNLHOCTH ONpeaensi~
10T ¢ [OMOLIbI0 BHIHOCHOrO artTesioatopa. Mamensas ocnabnenne arrenioatopa, (HK-
CHPYIOT H3MeHeHWe MOKa3aHHA An CTpelouHOro H3MepHTeas. 3Hayenne ocnabreHus
B cnenyer BHOupaThb TaK, YTOGH NOJYYHTb MAKCHMaJbHOe BO3MOMKHOE OTKJOHEHHE
nameputens. KoadpuuueHT nponopunonanbHOCTH @ Gyner

@ =B/A n. (30)
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HecTabunbROCT: BEIXOQHOTO HanpsxeHHsi He OOMKHO npesnmats 0,1 b B
avanasone yacror 0,24—20 MI'y u 0,2 1P ne 6osee BBICOKHX 9acTOTax.

PaanoKOHCTPYKTOPY MOXKeT noTpeGoBaThCS H3MEPHTb KO3(dHUHEHT rapMORHK
BHIXOZHOTO cHrHana reHeparopa. KosdduuueHT rapMoHHK H3MepsieTcsl He MeHee ueM
Ha Tpex dYacToTax AnanasoHa (cM. puc. 6,0) € NOMOMBIO CEJEKTHBHOrO BOJLTMETDA
B6-1 uau panuonpuHeMHOro ycTpofcTBa, HanpuMep P-250 ¢ BHIHOCHHM IIHPOKOMO-
JocHeIM aTTeHi0aTopoM (ACO-7 uau TeM, KOTOPHi1 NpPHMEHsIeTCS B JaHHOA KOHCT-
PYKIHH) .

TeHepaTop noaxeH paboTaTb B pexXHMe HENpPEPHBHON reHepauHW NPH BHIXOA-
HOM CHTHaJle, PaBHOM OIIODHOMY, a CeJeKTHBHHI BOJbTMETP WJH NpPHEMHHK M0Ode-
pesHo HaCTpauBaTbCsi Ha TAapPMOHHKH HecylleA 4acToTH. KoadduiienTH rapMOHHK
NONCYHTHBAIOT MO (GopMynaM:

=Y 100 ‘
Kiy=-p2=+100; (31)

1

Ky =—zi - 100, (32)

1

rie U;—Us— HanpsiKeHHs COOTBETCTBEHHO mepBOf, BTOPOA M TpeThefi rapMOHHK
BHIXOJHOTO CHTHaJIa.

Koappuunenr rapMoHHK Hecymed 4YacTOTH JyYIIMX MPOMHILJIEHHHX TreHepa-
TopoB cocraaser 1—3%. Has mamnoro npuGopa on 3—10%, 4ro BAHseT Ha TOY-
HOCTb H3MepeHHs BHIXOJHOrO CHTHaja, HO B DaiHOMOOGHTENbCKOR NPaKTHKe BMOJIHE
AONYCTHM, TaK Kak HaubGosee uacTo Ha uyacrorax 1—30 MI'n HacTpaHBsalTcsi ce-
AEKTHBHLIE CHCTEMbI, XOpOWO OTOHJAbTPOBHBAIOIIKE HanGoJee BHCOKOYACTOTHHE CO-
CTaBJAIONIHE BHIXOAHOrO CHTHAJA.

[TapaMeTpnl BHXOAHOro cHTHaJa TeHepaTopa NpH pa6oTe B pexnMe BHelllHeR
HMIYJbCHOH MOAYJASUUH ONpefessloTCs B COOTBETCTBHH €O CTPYKTypHOA cxemoft
Ha puc. 6,6, a B peuMe BHYTPeHHeli MMNyJbCHOf MOAYJSUHH O CTPYKTYpHOR Cxe-
Me HCKJIOuaeTCsi BHeIUHWH u3MepHTesbHHA remepaTtop. [Ipm 3ToM BHelWIHMA 3anyck
PasBepTKH OCUHJJOrpada OCYUIECTBASIETCH CHTHAJAOM, CHHMaeMbIM ¢ THe3ga I'w7
MyJbTHBHGpaTOpa. Pa3BA3HBAOIMIWM aTTEHIOATOPOM MOXeET CJAYXKHTb OAHO 3BeHO
BBHIHOCHOTO aTTenwaropa npu6opa ¢ (HKCHpOBaHHHM ocaabiaenHeM Ha 20 ab.

ITpu npoBepke MapaMeTPOB BHIXOAHOIO CHTHaJa NpunGopa B peXHMe BHYTped-
Hefl H BHeIUHeH WMNYJbCHOH MOAYJALNH YA06HO 3anmycK pa3BepTKH ociuanorpada
MPOH3BOMUTL CHTHAJOM C BHEIUHEro H3MepHTENbLHOTO reHepaTopa HJAH OT COGCTBEH-
HOrO HMOyJbCHOrO G6noKa (rHe3po I'H7), a curHan ¢ JAETEKTOPHOA TOJNOBKHM, KakK
OOBIYHO, MOAABATh HA BXOA BEPTHKAJBHOIO YCHAHTEAs ocuuaorpada.

B pexuMe HMOyJbCHOH MOAYJASLHMH KH3MEPSIOT CAefyIOWIHE NapaMeTphl BHIXOJ-
HOTO NPOJETEeKTHPOBARHHOIO CHTHAJa: JJHTEJbHOCTb HMNyJbca Ha ypoBHe 0,5 aMuau-
TyAH HMOyabca; BpeMs ¢pOHTa M cpe3a HMNyJabca oT ypoBHa 0,1 Ao ypoeus 0,9
aMIUIMTYAbl UMOyJabca (puc. 8); HepaBHOMEPHOCTh Ha BepIIMHe HMMYJbCa; YacTOTY
CJIelOBaHHSI WMOyabcoB. JIOMOJIHHTENABHO B peKHMe BHeUIHEell HMIYJbCHOA MOAYJs-
IMH ONpelessIOT HanpsKeHHe BHEIIHEro 3anycka WJAH cHHXpoHH3auuH. Mameperus
NPOBOAAT NpPH KpaMHHX 3HaueHHsAX MapaMeTPpoB MOAYJHPYeMOro CHrHaja, OroBo-
peﬂﬂﬁx B TeXHWUECKHX XapaKTepHCTHKax Ha mnpubop, Ha JI060# HacToTe KaxKAOro
NOAAHAaNa30Ha HJM HaHBHCIIeA yacTOTe AHANa30HA MosepsieMoro reHeparopa, Jlau-
TeJBHOCTb, (PPOHT H CPe3 HMMYJBLCOR H3MEPAIOT OCHHANOrpad)oM COrJacHO HHCTPYK-
UHH TO ero 3KCMAyaTauuH.
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YacToTy c/efOBaHHA HMNYJAbCOB ONMpPElENSIOT TakKkKe C MOMOWIbIO OCIHJIOTpPa«
¢a uau uacroromepa. YacToTa cJefoBaHMs, KaK U AJHTENLHOCTb CAMOr0 HMIYJbCA
IPOJETEeKTHPOBAHHOIO CHIHAaJa B DEXHME BHYTPEHHEAA HMNYJAbCHOA  MOAY/SILHN,
ONpefeNsioTCH eMKOCTSMH KOHAEHCATOPOB OGDATHOM CBASHM HJH MapaMeTpaMH KBap-
IEeBHX pe30HaTOpOB, HCHOJb3yeMHX B MyJbTHBHGpaTOpe, B peXHMe BHelHeHd MO-

AUN S

[ vV T—

in
0,94n

A max
4

014An
05An

n

Puc. 8

AyJsiUHY — napaMeTpaMH MOZYJHPYeMOTO CHrHajlla BHEIUHEr0 H3MEepPHTEbHOro re-
Hepatopa. BpeMsa ¢ponTa M cpesa HMnyJabca npH Oo6OHX BHAAX MOAYJALNMH oOmpe-
Jeasercs KJIOYeBHIM KacKafioM H ROJMKHO cocTaBaaTb 30—45 Hc (cm. puc. 8).

HepaBHoMepHOCTb MO aMIVIMTYIHOMY 3HadeHHI0 HMOyAbca N B NpOLEHTax BH-
qUCAAIT Mo popMyJae

N=2. _Amx—Amn 100 (33)
Amax+Amln .
rie Amox H Amin— MaKCHMaJbHOE M MHHHMAJbHOE 3HAYeHHS HMIYJbCa,
AMNAuTYAHble 3HAYEHHS Amax U Amin ONpeleJsilOT Ha 3KpaHe oOcuujorpada
B YCJIOBHHIX €IHHMUAX (KJETOYKH HJIH MHAAuMeTpH). HepaBHOMepHOCT Ha Bepma-
He HMNyJbca Okodo 2—4% O6yner HaGJaIOAATBCS TOJABKOG HA CPEIHHX YacToTax
300 Tu—300 xT'u. Ha Gonee HM3KHX 9gacToTax oHa GyAeT yBeJHYHBATbCH H3-3a
BJHSIHHS eMKOCTeH MepeXOAHHX KOHAEHCATOPOB, a Ha Gojiee BHCOKHX — ONpeAe/siThe
csl CBOACTBAMH NpPHMEHEHHHX B NpuGOpe TPaH3HCTOPOB.
MunnMaibHoe HanpsxeHHe BHeEIUIHero 3anmycka npH paGore nmpHGopa B pexH-
Me BHelllHei MOJYJALHH ONpelesseTcd NO CTPYKTypHORA cxeme Ha pHc. 6,e. [lpn
5TOM aMIVINTYJa HaNpSXKEHHs 3alycKa MOXKeT KOHTPOJHPOBATbCH H OTCUHTHBATHCH
Ha 3KpaHe TOro e ocnuorpadpa. MHHHMa/JbHOE HaMpsiKEeHHE BHeNIHero samycka
H3MepsieTcs He MeHee YeM HAa TpeX 9acTOTaX MOAYJHPYEMOTO HanpfAXKeHH#, NPH
9TOM aMIIMTYJa BHelIHero 3amycka He AOMXHa npeenmatb 0,2 B,
Caenyer ofpaTuTb BHHMaHHe eile Ha oxuH napaMerp npaGopa npu ero pabo-
Te B peXKHMe MOLYJANHH — 5TO HeOOoJbilloe OCTAaTORHOE HamMpsKEHHEe CHrHajla Sa-
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NOJIHEHHs] B MPOMeXYTKax MeXAy HMNYJbCaMu, KOTOpOe He MAOJKHO NpPEBHIIATb
5% ypoBHSI BLIXOJIHOTO CHrHajaa, 3HayeHHe OCTAaTOYHOrO CHTHaJa MOXHO onpeie-
JIUTh, HCCJAEAYS MOAYJHDPYeMbli BBICOKOYACTOTHBIH CHNHAJM (PalHOHMIYabC) HA 3K-
paHe MIKPOKOMNOJOCHOrO ocuuiiorpada, ranpumep tHna C1-20.

[ToBepka mnpuGopa B pexuMe HMIYJbCHOrO TreHepaTopa OCYIeCTBJSETCA IO
CTPYKTYDHOIl cxeMe, NpHBeJeHHOH Ha pHc. 6¢, . [IposepsiioTcst mapaMeTpn BHXOZR-
HOTO CHTHA/a, TMapaMeTpbl HMIyJdbca CHHXPOHH3AIMH H NapaMeTPH CHCHaJa BHell-
Hero 3amycka.

Tlapamerpsl oOmpejessiioTCs 0O YacTOTe, aMmJAHTyJe, AJHTENBHOCTH HMIyJbca,
BpeMeHH ero ¢QpoHTa H cpe3a, HepaBHOMepHOCTH Ha BepuuHe. [lpuuem wacroTy
C/1e0BaHHST HMIYJBCOB ONpeAeJsiOT 3JeKTPOHHBIM YacTOTOMEPOM MO CTPYKTypHOR
cxeMe, NOKas3aHHOM Ha puc. 6,2, a OCTajbHble NMapaMepTH — MO cXeMe Ha pHC. 6.7
3JIEKTPOHHBIM OCIHJIOrpa)OM COTJIaCHO HHCTPYKIHMH [0 ero 3KCIIyaTALHH.

IlorpemHocTs H3Mepenus He AOJIKHA MPEBHINATh AONYCKAEMOTO 3HauY€HHs, YKa-
3aHHOTO B TEXHHYECKHX XapaKTepHCTHKax Ha npubop. [las pacuera mHOrpelIHOCTH
HCTOMb3YIOTCA paHee npHBeleHHble (OPMYJbL.

[Tosepka npubopa B peXHMe reTepPOAHHHOrO H3MEPHTeNsi YaCTOTH BKJIOYAeT
B cebs oOnpejesieHHe: OCHOBHON OTHOCHTE/BHON MOrPelIHOCTH YacTOTH ONOPHOFO
redepatopa MUT (B nanHoM caysae 310 OyAeT KBapUOBaHHHI MyJbTHBHOpPATOp);
OTHOCHTEJ/IbHOH TOTPeIlHOCTH TPalyHpPOBKH IIKaJ FeHepaTOPOB H TFeTepOJHHOB (3/eCh
3TO CHCTeMa YCTAHOBKH YaCTOTH CJIeJOBaHHS aBTOTeHepaTopa); yXoJ4a 4YacTOTH re-
TepoidkHa 32 2 MHH; OTHOcHTesbHOH morpewsocty HMUT.

Ilepsrie 1Ba mnapamerpa Obim omnpejesieRnl paHee NpH TNoBepke npubopa B
peXHMax BHICOKOYaCTOTHOrO M HMNYJbCHOTO reHepaTopoB. Uro ke kacaercst yxoia
YacTOTbl, TO OH TakxXe OBl ONpeieleH MpPH HEMPEPHIBHOM KOHTPOJIe B TeYyeHue
10 muu u paccunrad. [losToMy omnpeneneHse ero 3a 2 MHH He NpeICTaBHT Tpyi-
HocTeH.

OrHocureabnyio norpemnocts MUI y, MOXHO moiacyutath mo QopMydae

Yo = Yo.mx + VV.ZO.P + ererv (34)

Tle Yo mx— CpelHeKBaJApaTHYHOe 3HAUeHHe TMOTPeIIHOCTeR MLIKaJk, B JaHHOM CJydae
OTHOCHTE/IbHAs MOrPEIIHOCTh TIPaAYHPOBKH LWIKaJgbl aBTOreHEpPaToPa; Yo.r— OTHOCH-
Te/MbHAsi TOrPeIIHOCTb YacTOTH OMOPHOTO reHepaTopa, B JaHHOM cJydae morpeil-
HOCTb YaCTOTHl KBapLOBAaHHOTO MYJbTHBHOPATOPA; Yrer— YXOX YacTOThl reTepoAH-
Ha, T. €. YXOJ 4acTOThl aBTOreHepaTopa 3a 2 MHH.

Ecau paccmarpuBaTh mpu6op Kak KBapeBHit Kaau6paTop, clleflyT TPOBepHTb Y
HEro HaJuuhe KanuOpauHOHHHX Touek. MX Hanuume A0CTaTOYHO YCTaHOBUTHL Ha Ie-
BATOM NOJJAHaNa3oHe mnpu pabore npubopa B peXHUMe BHICOKOYACTOTHOTO reHepa-
TOpa ¢ BHYTpPeHHeH WMNyJbCHON Moayasuuell. [as dero B uMnyJbcHHE 6]0K ycTa-
HaBJMBaeTcsi KBapleBHA pe3oHaTop Ha vactore | MI'n, a na pasmvem [l/1 moaxmo-
4aioTcsi roJioBHHe TenedoHbl. IIpH nepecTpofike 4acCTOTH AaBTOreHEpPaTOpPa AOJ/IKHbE
APOCHYIIHBATLCS OHEHHst MeXAy ero CHTFHAaJOM H TapMOHHKAMH  KBaplOBaHHOre
MyapTuBuGparopa ¢ 17-ff u 36-10 BKJIIOUHTENBHO.

Tlpu noBepke npubopa B pexuMe H3MEPHTeNs NOGPOTHOCTH CJAEAyeT JHIUIb Of-
pelesHTh OCHOBHYIO MOTPEIIHOCTL H3MEpeHHs1 AOGPOTHOCTH H MOrPelIHOCTH rpajyH-
POBKH H3MEPHTEJbHOTO KOHJEHCaTOPa, TaK KakK orpeje/leHHe MOrpelllHOCTH YCTAHOB-
KH HacTOTH CJefOBaHHA TeHepaTopa H3MepHTeNls AOOPOTHOCTH NMPOBOAMJOCH DaHee
NIpH MOBepKe BHICOKOYACTOTHOro reHeparopa. [lns mnoBepkH H3aMepuTens ROoGpOTHO-
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CTH NpPHMEHAIOTCA O0OpA3UOBHE KATYIUKH HHAYKTHBHOCTH WJH H3MepHTequ ROGpOT-
doctu Ttunma E9-4, E9-5, a Takxke HH3KOYACTOTHHH H3MEPHTEb €MKOCTEH KOHJEH-
caropos tuna E7-5, KOTODHA MOMHO 3aMEHHTb TOYHBIM MOCTOM [eDeMEHHOro TOK4,
Hanpumep E8-2.

OCHOBHYI0 TOTpeLIHOCTh H3MepeHHs AOGPOTHOCTH ONpeAesAloT No 06pasueBLlv
MepaM JOOGDOTHOCTH WJHM KaTyllKaM HHAYKTHBHOCTH, NOGPOTHOCTb KOTOpHIX Ohilna
NpeABAPHTENBHO OnNpejejeHa Ha H3MepHTeJe AOGPOTMOCTH. YA0GHO AnAf ITOrO HC-
nOJb30BaTh KaTywku LI/—L7 aBToreHepatopa, cHabxeHuble 3KpaHaMu. [lorpeur-
HOCTb H3MEpeHHsl Olpejessiercss He MeHee ueM Ha TpeXx uacTotax pabouero aHuama-
3ona, HanpuMep Ha yactoTax 0,5; 5 u 20 MI'w

Ho6poTHocTs 06pa3loBoii Mepnl Ha mnoBepsieMom Mnpufope H3MepseTcs He Me-
Hee 3 pas, mepeil KaxAblM H3MepeHHeM o0pa3loBas Mepa MOJKHA OTKJOYaTbeA I
3aTeM BHOBb NOIKJIOYAaThCH K nosepseMoMy npuGopy. IlorpemsocTs u3Mmepenus no-
OGpOTHOCTH B NPOLEHTax ONMpedeJsiIOT N0 paHee HpHBOIHMOH dopmyne (21).

OcCHOBHYI0 NOTpellHOCTb TIPajJyHPOBKH IIKAaJH H3MEPHTEJbHOrO KOHAeHcaTopa
o6uidHo ompedensior Ha yactore 1 K[ Ha Bcex OUHGPOBAHHHX OTMETKAX UIKAJIHL
JlonyckaeTcsi NPOBOAHTb MPOBEPKY Ha 4YacToTaX, OTJAHYHBIX OoT 1 k['W, mpH ycnouH,
49TO 4YacCTOTHas 3aBHCHMOCTb KOHIEHCAaTOpa IOBEPAEMOro uamepuTeas A006pOTHOCTH
Ha 4acTOTe MOBePKH He npeBbliaer 0,2 A0NyckaeMoi MOrpPelIHOCTH TpaiyHPOBKH
KOH/JEHCaTOpa, Ha KOTOpyio B MepByIO oOuepeib BJHSET HHAYKTHBHOCTb COeJHHMTEJb-
HHX NPOBOAOB H KauyeCTBO CKOJb3SIIHX H TPYIUUXCA KOHTAKTOB H3MePHTENbHOrO
KOHJeHcaTtopa. l3avepeHns NMPOH3BOAAT ABaXIAW — NIPH MOAXOJe K MOBepPsieMOfd OT-
MeTKe CO CTOPOHbI YBeJIMYeHHS H YMeHbIIEeHHs eMKOCTH KOHAeHcaTopa. [lorpeiisocTs
rPaJyHPOBKH WIKaJH H3MEDHTEJbHOrO KOHIEHCATOpa PAaCCYHTHIBAIOT N0 ¢opMyaaM
(20) u (21).

Ilpu mnoBepke BEIHOCHOrO aTTeHoaTopa ¢ (uKCHPOBaHHBIM oOcnabiaeHueM omnpe-
Aensiercss KoapdHuueHT CTOAYEH BOJHH MO HANDSKEHHIO ero BX0JAa H BHXOAA, a
TakKKe NOrpellHOCTb oclabneHnss B corsjacoBaHHoM Tpakre. Kosd¢unuent crosyeft
BOJIHH aTTEHIOATOpPAa ONpeleNseTcs ¢ NOMOIIbI0 H3MEPHTEJNbHOH JHHHH MAH H3Me-
PHTENs NOJHOrO CONPOTHBJAGHHA Ha 4Yactore 25 MII CcOrlacHO HMHCTPYKUHH N0
SKCITyaTauuu 3TuX npubopos. IIpn HX OTCYTCTBHHM —C MOMOLIBIO BOJLTMETPA H
JIUHHH NepeMeHHOH NJMHH, H3TOTOBJEHHOl no MeTopuKe, omucanuoii s [21], Ha
caMofi Bricokolf uacToTe paloTH aTTeH0aTOpa. 3HAueHHs Ko3ddHUHeHTa CTosuel
BOJIHEl BXOJa M BHIXOJa MOBEPSEMOro aTTeHI0aTopa, MOJyyeHHHe NHPH TPeXKPATHOM
H3MepeHHH, He JOJUKHBI NpeBblaTh

3HaYeHHH, YKa3aHHBIX B TEXHHUECKHX p Hamepumens
epam ?
XapaKkTepHCTHKax Ha mpubop. en "77‘7 op ﬂb‘ﬂdg_/lt’ﬂuu

OcHoOBHasi MOTPEIUHOCTL ocJab-
JIeHHsI aTTeHI0ATOpa B CONIaCOBaH- I

HOM TpaKkTé ONpeAeNsaeTcs N0 CTPYK- N ammoypomop Nodepremerd Ammerwamog
TYpPHOH cxeMe, TOKa3aHHO{1 Ha puc. 9, na3fasNL - [=——\ammenwamop pasbazku
Ha YacToTaX, YKa3aHHbIX B Taba. 2. 2 J 4
Vamepenns Ha Kaxao# 4acToTe mo- Puc. 9

BTOPAIOT MO 3 pasa MNpH MNpoBep-

Ke KaXJOro 3BeHa B OTAEJbHOCTH H BceX 3BeHbeB BMecTe, [lepex nporeieHHEM
H3MepeHHs IeMaloT NMepBHA OTcyeT A; mo lWIKajle H3MepuTens ocaabieHus, He I10OA-
KJoyas K HeMy MOBepseMOro artTeHiooatopa. IloakAlouHB noBepsieMulft aTTeHIOATOp
MeX,1y aTTEeHIAaTOPaMH Pa3BA3KH, BTOPHUHO OTCYUTHIBAIOT ocaabuaenne A,.
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Ocnabnensie nmoBepsiemoro aTTeHioatopa A B feunbenax pacCunTHBaT N0 Gop-
My.Je.

A=A,—A,, (35)

rie A; u A; — niepsoe u BTOpoe H3MepeHHs, Ab.

TorpeurHocth noBepsieMoro arrerioaropa AA; B geunbenaX OTHOCHTENBHO HO-
MHHAJbHOrO 3HaYeHus BHuYHCAsercs mo dopmydae (20), OcHOBHYIO HOTPEIIHOCTb TO-
BepsieMoro arTeHioaropa AA BHYHCASIOT MO Gopmyne

AA =AA, +AA,, (36)

rae AA; — nmorpeliHocTh arrecTaunH 0o6pasnoOBOro aTTEHIOATOPa WJIH YCTaHOBKH,

Ilpn oTcyrcTBHH BO3MOXHOCTH ROBEPKH aTTeHoaTopa Ha ycraHoeke J[1-1,
MOXHO BOCNOJb30BATLCA [JIs STOFO APYruMH GoJjee mpocThMu npubopamn.  Tak,
NPH HaJWYHH TPOMHILNERHOro renepatopa I'4-107 wau MuanuBOAbTMeTpa B3-43
MOXHO HCNOJb30BaTh CaMbi TOYHHA W3 HX AaTTEHIOATOPOB AAA MOBEPKH AaHHOrO
aTTeHI0ATOpa MeTOJAOM 3aMeIleHHs 1O CTPYKTYpHoit cxeme Ha puc. 9. (3aece 6J0KR
2 ¥ 4 — aTTeHWATOPH [reHepaTOpa H MHJIHBOJbTMeTpPa cooTBeTcTBeHHO.) Cmoco6
pacyera B 3TOM CJy4ae OCTaeTcsi NMPeKHHM.

OCOBEHHOCTH PABOTBHI C IPHEOPOM

BoablinHeTBO cniocofoB  ucNoab3oBanus npubopa OblJO pa3obpano NpH
ONMHCAHHH ero CXeMH, 3jecb Ke GyAyT NpHBeleHN JApyrue cnocoGul H OCOGEHHOCTH
IpHMeHeRus npubopa.

Hcenombsosanne npubopa B kKadectBe IIY BO3MOXHO TMpPH YCT2aHOBKE Nepek/io-
yatens B2 B nonoxenue HI; Ha rHespa I'wl, 'nh2 (NOMHMO KOHTYPHBIX KaTyllek)
nogaercsl HCCAeAyeMblH curHag]. 3aMeTHM, UTO fpH pafoTe B JAHHOM pe:KHMe BXOA-
HOe CONpOTHBJeHue Mpubopa AOBOJLHO BEAMKO H3-3a HCNOJb3OBAaHHSI Ha BXOoJe ABYX
NOCJe/OBaTeNbHO BKJIOYEHHHX SMHTTepHHX nosToputeneft, Ho npu stoMm cheayer
yd4ecTb, UTO 3SMHTTEPHHle MOBTOPHTENIH M YCHJHTENH € OTPHLATeNbHOH ob6paTHON
CBA3bI0 CKJAOHHE K CaMOBO30YXJAeHHIO TNpH Mojade CHTHAaJda OT HCTOYHHKA,
HMEIOLEr0 WHAYKTHBHHI XapaKTep BHYTPEHHEro COMPOTHBJEHHA. DTa HHAYKTHBHOCTb
COBMECTHO € eMKOCTAMH KOHZeHcaTopo C3—C6 o6pasyeT reHepaToOp MO cXeMe
Koanurtua, ITosromy ans paborw npubopa B pexxume IIIY u BoabTmerpa TymGaep
Bl ponxeH OHTb BHKIIOUEH, a €MKOCTH KOHAeHcaTtopoB (5, C6 mOJHOCTBIO BhiBe-
JeHH. YcCHJeHHOe HaNpsKeHWe CHIHaJa MOCTymaeT Ha padbeM [I/] u Moxer mnaas-
HO peryJipoBaTbcsl MOTEHUHOMETPOM RS, OIHOBPEMEHHO H3MepsieTCsl  JHOJHBIM
BOJILTMETPOM npuGopa.

CrpenoyHHH H3MepHTeNb BOJbLTMETPa OTKaJaubpoBaH B cpeAHEKBaAPATHIECKHX
3HAYEHHSIX CHHYCOHAAJbHOIO HAMpSIXKEHHHA, CNeN0BaTeNbHO, AaeT NpaBHJbHHE MNOKa-
3aHHS C JOMNYCTHMON NOTPEIIHOCTbIO TOJbKO MPH H3MEPEeHHH CHHYCOHJAJbHHX Ha-
npsikenni. IIpH H3MepeHHH CHTHalla HeCHHYCOHAaNbHOA (QOpMH BO3HHKAET AONOJ-
HHTeJbHas OlIHOKa, 3HayeHHe KOTOPOR ompegesserca ¢GOPMOA H CKBaXKHOCTbIO HM-
nynabcoB. IlosroMy Ans TOJyYeHHS AOCTOBEPHOCTH H3MEpeHHA B peKHMe HMIYJbC-
HOTO reHepaTopa HalpsiXKeHHe BHIXOAHOTO CHIHaJa CJleAyeT KOHTPOJHPOBATH  NO
3JIEKTPOHHOMY ocuuJIorpady.

Hccnenosanne 4eTHPEXMOIOCHHKOB € MOMOLIBIO 3JEKTPOHHOrO oOcuuiorpada
H JaHHOro MpHGopa B pexKMe BHAAYH MeaHApa — OHCTPHA H Jerkufi cmocol mpH-
GJKIKeHHON OWEHKH HX aMIJIITyAHHX, (a30BHX H YaCTOTHHX XapaKTepHcTHK. [as
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ITOr0 cofupaercsi U3MepHTeJbHAsh CHCTEMA, COCTOSINAN M3 MOCAEN0BATENBHO BKJIO-
YeHHHIX KOMOHHUPOBAaHHOrO MPHOOPA, HCHEITHBAEMOrO YCHAWTENS H 3JEKTPOHHOro
ocuusanorpacga. [IpuyeM HMRYJAbCHBHIA reHepaTop NO/KeH paboTaTh Ha coraacosar-
HYI0O Harpyaky 75 OM, a BbIXOA HCCIEIYeMOro YCHJHTeNS AOMKeH ObTb Takxe co-
rJIacOBaH C y4eTOM KOHKDETHHX YCJOBHA ero paGoTh B cucTeMe. YpOBeHb BHXOJ-
HOFO CHFHaJa [pH 3TOM He JAOJMXKeH NpeBHIUATb €r0 HOMHHANBbHOrO 3HAYEHHS, 4TO-
6bl TMPH HCHBITAaHHAX B HeM He BO3HHKaJo orpaHuyenusi. Ecau mpu 3ToM curdana c¢
reHeparopa GyneT WMeTb GoJjiee WIHPOKUH WAaCTOTHBIA COEKTP, yeM MOJOCa MPONyCKa-
HHSL YeTHIPEXTOJIOCHHKA, TO ()OpMa BLIXOJHOrO CHTHaJNa Ha 3KpPaHe 3JEKTPOHHO-JY-
ueBofi TpyOGku OyaeT OTJHYATbCs OT MNepBOHauasbHOH. Tak, HalpPuUMEp, eCHH B HeM
6yner Ha6.1101aThCs 3aBaJ YaCTOTHOA XapaKTEPHCTHKH Ha HH3KHX JacTOTax, TO Bep-
wuHa I1-o6pasHoro uMmysabca GyzeT HMeTb HAaKJOH B CTOPOHY cpesa, a mpu 3asale
Ha BBICOKHX YaCTOTaX HakJOH OyaeT B CTOPOHY ¢ponTa. Pe3oHaHCHBIE MHKH, HAG0-
JaeMble Ha BepIUHHE MMIYJbCA, YaCTO YKa3bIBAOT Ha BBICOKYI0 MHAYKTHBHOCTb MOH-
Taxa, oGpbIB WIYHTHPYIOIErO DPe3UcTOpa, PacCTPOHKY KAaTYWIKM MHAYKTHBHOCTH HJU
Ha HEHCNPaBHOCTH OJAHOro M3 KoHjeHcatopoB. CJjeldyer yuHTHBATh, YTO YeM ILupe
NOJIOCa MPONYCKAHWA YCHAMTENS BEPTHKAJBHOrO OTKJIOHERHA oOcuuijorpada, TeM
MeHblle HCKaXeHui um Gyder BHECEHO, MOITOMY Mepel HCHBITAHHEM YeTHIPeXMOJioC-
HHKa MeaHIpOM CJeJyeT ONpPEeNeJHTb CTerneHb HCKaXKeHHH, BHOCHMBIX YCHJHTEJEM
BEPTHKAJbHOrO OTKJIOHEHHS HCHOJb3yeMOro ocuuJorpada.

Ilpn paGore npubopa B pexHMe HMOYJBCHOrO reHepaTopa € KBapUOBaHHHM
MyJAbTHBHOPATOPOM MOXKHO NPOH3BOAHTb KaJHGPOBKY IUKaJ 4YacTOTH HaCTPOAKH
PadHONpHEMUbIX YCTPOACTB H IJIHTENbHOCTH PAa3BEPTOK 3JIEKTPOHHHX OCIHJJIOrpa-
OB, OCYLIECTBJIATL KOHTPOJb H 3aNyCcK CYETUYHKOBBIX M WMOYJALCHHIX YyCTPOMCTS,
HCIIOIL30BATh B KaueCTBE TEXHOJOTHUECKOrO TreHepaTop AJs NOJACTPOAKH YacTOTH
NPH H3rOTOBJEHHH KBapleBbIX MJacTHH, paboTaiollHX Ha MOC/IeJOBaTeNbHOM pe3o-
HaHce B Ananasone uactor 5 kI —2 MIu. AHanorHuHo MOXHO HCHOJB3OBATH
NPHGOp B peXHMe BEHICOKOUACTOTHOrO TFeHepaTopa B KadecTBe TEXHOJOTHUECKOro
KBapLEeBOrO TeHepaTopa /s PeryJHpPOBKH YacTOThl KBapleEBHX MJacTHH Ha mapal-
NeJbHOM pesoHaHce B fuanasoHe yactoT 1—30 MIa.

Tpu pemonte u perynuposke Tteqesusopos and nposepku YITUHW ucnombsyercs
PeXHM BHICOKOUACTOTHOrO reHeparopa B Auamazode yacror 30—40 MIm, a aaa npo-
Bepkd YITU3 ¥ 6Jaoka, uBeTiocTH — aHanason uacror 4—7 MTI'u. Ilpn Bubope
9acroTsl CJeJOBaHHS H 3anoJIHEHHS PajlHOHMMIYJbCCB B DPeXHMe BHICOKOYAaCTOTHOrO
reHepaTopa ¢ HMIYJALCHOM MOAyJsuHell, MoJaBaeMHX Ha BXOJ BHIEOYCHJHTENs Te-
JEeBH30Pa, MOXKHO MOJYYHTb Ha ero SKpake ceTHaToe HJM TOoueyHOe mose. C MoMo-
b0 TAKOTG MOJS MOXHO JIErKO NPOM3BOAHTb CTATHCTHUECKOE H AHHAMHYECKOe
CBeJIEHHS, OCYUIECTBJISATh LEHTPOBKY H300pa:KeHHd, BHISBHTb HEJHHeHHOCTH B palo-
Te GJIOKa pasBepPTKH TeJNEBH30pa, €ro OTKJOHSIOMEH CHCTEMbl HJAM KHHECKONa, a Tak-
JKe [aTh BU3yaJbHYIO OICHKY NPOXOXKAeHHs HH3KOYACTOTHHX H BBICOKOYACTOTHBIX
COCTARJSICUINX CNEKTPOB BHAeocHTHaNa. COBMECTHO C 3JEKTPOHHHM OCUHAJOTpPa-
oM B 3TOM pexuMme paboThl NpuOOpa MOXKHO OCYLIECTBHTb NPOBEPKY H MNOACT-
POy leneii HH3KOYACTOTHBIX H BBHICOKOUACTOTHHX MNpPEABICKaXKEHHH H 3JeKTPOHHOIO
KOMMYTaTOpa TelIeBH30pa.

[Tpy HCmoJb30BaHHH FapMOHHYECKIX COCTABJAIILHX BBICOKOYACTOTHOTO CHTHAJA
AeBSITOTO MOA/HaNa30Ha MOXHO HAa NEepPBOM W BTOPOM TeJNEeBH3HOHHOM KaHaJax npo-
BepHTh 00Ulyi0 paGoTOCIOCOGHOCTL TeNeBH3Opa B 3BYKOBOM TPaKTe MO HH3KOuac-
TOTHHIM TOHAM H B TpaKTe H306paKeHHs B 3aBHCHMOCTH OT YaCTOTH CJEZOBaHUs
PaZHOMMNYJLCOB, MO BEePTHKANbHBIM M TOPH3OHTA/JbHHIM TOJIOCaM Ha €ro 3KpaHe.
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ITpu 3ToM BHIHOCHOHM aTTeHiOaTop TMPHOOpa C/eAyeT MOAKJIOYHTL K aHTEHHOMY BXO-
Ay TeJeBH30pa.

Pasee 6blaa noApo6Ho pa3obpaHa paGoTa MMMOYJAbCHOrO GJ0Ka B PeKHMe CHH-
XPOHH3AUHH, [eJNeHHsT 4YacToThl H (OPMHPOBaHHS HMNYJbCOB BHELIHEro 3amMycka.
31ech elle pa3 HaMOMHUM, 4TO OJOK NPHHHMAET y4acTHe B pafoTe HMIYJIbCHOTO
reHepaTopa H CJYXHT BLICOKOYACTOTHHIM CHHXDOHH3aTOPOM HJH MOAYJASATOPOM B
BBICOKOYAaCTOTHOM reHepaTope. TaKoe coBMellleHHe OTKPBIBAeT [pyrHe eme O6oJee
IIHPOKHE BO3MOXHOCTH HCNOJb30BaHHA NpuGopa B paaHOMOGHTE/NBCKON MNpaKTHKeE.

Ipn pa6ore npubopa B pexuMe H3MepHTeast A06POTHOCTH B ruesna I'n9d, Tul0
CJ€1yeT YCTAHOBHTL TMEPeMbUKy, a K pasdbeMy [[/2 noakaiouuTb BOJLTAMIEPOMMETP,
KOTOpBI J0JeH paboTaTbh H3MepHTeJeM HaNpsIKeHHs MNEePEeMeHHOro TOKa B CO-
OTBETCTBYIOlleM auamna3oHe uactor. lanee, ycranosus B rHesga I'ul, I'n2 KOHTYD-
HYI0 KaTyWKy »XKeJaeMoro nojaxamasoHa, a B rHe3ga w8, 'nll uccnenyemyio ka-
TYWKY, Hago HOCTAaBHTbL MNepeKjiouaTenb B noJjoxeHue HI, a pyukoii ¥cranosxa
4QCTOTbl BLICTABHTb HYMKHYW 4acToTy cJaeioBaHus. I[lepecTpaHBasi eMKOCTb H3MepH-
TEJBHOrO KonaeHcaTopa C20 u moijep:KuBas NOTEHUHOMETPOM R HamnpsKeHue
BBIXOJHOTO CHTHajJa MO BHYTPEHHEMY BOJBTMETPY paBHuiM 1 B, no6uBaemcs peso-
HAHCAa B HCCJAELyeMOM KOHTYpe, 0 yeM GyJeT CBHIETe/bCTBOBAThb OTKJIOHeHHe CTpel-
KH HHAHKAaTODOB BHEWIHEro BOJILTMETPA, NOAKJIOYEHHOro K pa3dveMmy ILIJ2.

Jlo6poTHOCTE HCCeNyeMOil KaTylWKH B ofmieM cJaydae pacCYHTHIBAIOT no ¢op-
myac (11), a B nDaHHOM cayyae A0ODPOTHOCTb CUHTHIBAETCS B BOJbTAX MO IUKaje
BOJIbTAMIEpOMMeTpa (JOMOJHHTENLHO MOJNy4YeHHOe 3HaueHHe yMHOXaerca B 10 pas).

HHAyKTHBHOCTh HCC/eAyeMOH KaTyIUKH MOXKHO paccyHTaTe no ¢opuyte (4).
Ins uvero mnocie onpeieieHdss ee AOGPOTHOCTH HaJA0 € OTCYETHHIX IKaa nprbopa
CHSITb MOKA3aHWA YaCTOTH HACTPOMKH H €MKOCTH H3MePHTe/IbHOTO KOHJEHCaTopa H
NoJyueHHble 3HaYEHHS MOJCTAaBHIb B 3Ty GHOpMyJy.

Henoaszys ¢opmyny (5) u 3Has HHAYKTHBHOCTH KOHTYDHOH KATYLIKH, MOX-
HO pacCUMTaTh €MKOCTb ee KOHJeHcaTopa NpH paboTe B KOHKPETHOM ycCTpoMCTBe.
IMocae yero yTOuHHTH ee IKCNepHMEeHTANbHO Ha JAaHHoM npubope. [as 3toro ye-
TAHARJIHWBAETCH HYXKHAs YacTOTa CJeJOBaHHS M H3MEHeHHEM eMKOCTH KOHJEHCaTo-
pa C20- pobGuBaioTcs pesoHaHca iiccienayeMoil cucTembl. Ecau mnpu atom  eMkocTs
JAaHHOTO KOHJEHCATOpa OKaXKeTcs HeJOCTaTOYHOR, TO CJIELyeT ee YBeJNHYHTb, MOA-
KJAouHE B THesga ['wl2, T'nl3 pononsuTesNbHHH KOHAEHCATOP, €MKOCTb KOTOPOro
MOXHO NOTOM ONpPCAEJHTb, 3Has YacTOTy CJefOBAHHMS, HHAYKTHBHOCTb KOHTYPHOH
KaTyWIKH ¥ MaKCHMaJbHYIO e€MKOCTh KOoHJeHcaTtopa C20, uau ompeiendTb ee MeTo-
JOM 3aMeLleHHS.

ArrenioaTop jpomyckaer paGoTy Ha corJacoBaHHyl Harpysky 7540,5 Om uau
Ha Harpysky Gojee 10 kOM. [lasi obecmeueHMsi COracoBaHHS Ha ero BXOJe H BHI-
X0/Je uCMoJb3yeTcs cornacyowmuii pesucrop R35. Ilpm pabore arreHoaropa Ha
arpy3ky Gonee 10 kOM Ha ero Bxole Nocle KoakcragbHOro Kabens, coeluiisio-
Iero aTTeHIoaTOp € TeHepaTOpOM, CTAaBHTCS corJacymooiiass Harpyska, a caM arre-
HIOATOP MOAKJIOYAeTCs TaKWM 06pa3oM, YTOGH BHYTPEHHHI IWIYHTUPYIOLIMI pesu-
crop conporuBJenHs 75 OM Geim obpaieH B cTOPOHY Bmxoia. IIpu paGore mpuGo-
pa Ha coriacoBaHHylo Harpysky 75 OM aTTeHI0ATOp cJelyeT HCHO/Mb30BaTL B NpO-
THBOTOJIOXKHOM BKJIOUEHHH, 1JIs1 4ero 3aMeHsIeTCA COeAMHHTeNbHbIH Kabesb, OKaHUH-
BalOIGHACS IUTHIpEM, Ha HMelolleecs THE3J0, a COMNACYIOUIHA pe3HCTOP IPH 3TOM
He CTaBHTCH.

Ha ocnoBannu Ja6GopaTOpHBIX HCCJAELOBAHHA MaHHOTO  aTTEHIOATOPA MOXKHO
cllefaTb BBIBOA, YTO €ro MOrpelIHOCTb 3aTyXaHuss B 0GJ4CTH HH3KHX H YacTHYHO
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CPelHHX YacTOT ONpelelsieTCsi HCKJIOUHTENbHO TOrPellHOCTHI0 CONPOTHBJCHHH TNpH-
MeHeHIbIX B HeM pe3uctopoB. OJHAKO ¢ yBeNWYeHHEM YacTOTHl N0JaBaeMOro CHIHala
MOSiBJISETCS JOMONHHTENbHAS 4YaCTOTHAasi NOTPEIHOCTb, OCOGEHHO B CaMOH BepxXHei
€TO YacTH, HCTOYHMK KOTOPOH — E€MKOCTHbIE I HHIYKTHBHBlE CBSI3H MEXAY BXOIOM
H BBIXOJOM, @ TakKXe MeXjy OTIeJbHBIMH €ro 3BeHbsMH. DTH CBSI3H TeM CHJBbHZEC,
yeM GOJibllle 3HAYEHHsI 3aTYXaHHS YYacTBYIOIIMX B HeM 3BEHbEB H UeM JJIHHHee MOJA-
KJIOY4IoliHe X APOBOAHHKH M KaGeau. ITosromy npu paGore Ha CTOJe cjeidyeT pac-
nojarath BCe NPHGOPH M HMCCJEAyeMOe YCTPOHCTBO B OJHY JIMHHIO, MaKCHMAaJbliO
pasfefss MX BXOjHble U BHIXOAHbBIE HEMH.

B0o3MOXHO TpHMEHEHHEe aTTeHI0aTOpa B KOAKCHAJbHOM TPaKTe Ha BXOle i
BBIXOAG: APYTHX YCTDONCTB, a TaxKe HCMOJb30OBaHHe [Jis TOBEPKH H pPeryJHPOBKI
MeHee TOYHBIX BBIHOCHBIX H BCTPOEHHBIX aTTEHIOaTOPOB.

3Has ocaal/ieHHe BK/IIOYaEMBIX B H3MEPHTE/bHYI0 CHCTEMY 3BEHbEB aTTeHioa-
TOPa, MOXKHO CYZAHTb O KO3GhQHIHEHTe YyCHJEHHS HCIHTHBAEMOrO YCTPOHCTBA, HC-
KJIOUHB TeM CaMbiM H3 Hee YacTOTHYIO MNOrPellHOCTb NPHMEHSeMOro BOJbTMETpa, a
3ayactyio 6e3 yXYAIUeHHsi TOYHOCTH H3MepeHHIl 3aMEeHHTb BOJbLTMETP MNPOCTERLINM
HH/HKATOPHBIM YCTPOKCTBOM. ‘

SAKJIIOYEHHE

ABTOpY, ecTeCTBEHHO, XO0UYeTCs, 4TOOH pnaHHas Gpolopa Gblla MOJe3HA

YHTaTeNIO.

Moxer 6biTb, OHa NOACKAXKET, KaK MOXHO YCOBEPIIEHCTBOBATb YiKe HMEIOLLYIO-
Cl H3MepHTeabHyio annmapaTypy. Ilomoxer coBeTOM, KOTOpHI OBIBaeT HeOOXOZHM
HaYHHAOWEMY pPaIHOKOHCTPYKTOPY.

OcymecrBaennio Baminx 3aMbiciioB GyAeT Takie crnocobCTBOBAaTH H3yueHue JH-
TepaTypel MO 3THM BONPOCaM, COHCOK KOTOPOH NOMElleH B KOHIE GpOLIOpHL.

Hakonen, cozganne xaHHOrO npubopa MOMKHO 3aMETHO YCKOPHTb, €CJH €ro Hus-
FOTOBJATL €OOOIIA, HECKOJABKHM DafHOKOHCTPYKTOPaM, 1O PYKOBOACTBOM OMNBIT-
HBIX CIelHaJIiCTOB B Ja00OpaTOpHsiX MeCTHHX panuoTexHuuyeckKHx wikoa JIOCAAQ,
B KOTOPHIX, KaK NPaBHJIO, HMeeTcst HeoOXoIHMas AJS ero PerylHpOBKH KOHTPOJbHO-
H3MepHTeJbHAs amnnapaTtypa.
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