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OnHcaHbl CXeMa M KOHCTPYKUHMS MasoraGapuTHOro nudpoBOro BOJLT-
MeTpa Ha TPAH3HUCTOPax C MHTaHHeM OT ceTH. CXeMa BBINOJHEHA € MPHMe-
HeHHeM MeYaTHOro MOHTaXa. OJHOTHNHBIE Y3Jbl — MOIAYJNBHOA KOHCTPYK-
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vHAHKaTOopaMu ThHma MH-2.
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NPEJUCJ/IOBUE

B mocsnennne roxpel Bce GoJbliee paclpocTpaHeHHe TOJNY4aloT UHO-
poBbie H3MepHTeabHble npuGopbl. IIpuMeHeHue npuGOPOB ¢ UUPPOBOf HH-
nukanuein (LIM) BMecTo cTpesouHBIX XaeT BO3MOXKHOCTb MOBBICHTb TOY-
HOCTb U CKOPOCTb H3MepeHHH, <clenaThb H3MepeHHs ©GoJee yn0GHLIMY,
NPAaKTHYECKH TIOJHOCTBIO YCTPAHMTh [IJ1a3OMepHLle OWIMOKH, a TaKxke
aBTOMAaTH3HPOBATb H3MEPHTEeJbHble TPOLECCH.

Bricokass TOUHOCTh H3MepeHus MupoBLix npuGopos obecredynBaet-
csi MyTeM CPaBHEHUA H3MepSeMONl BeJHYHHH cO CTAGHILHLIMH OGpasiuo-
BBIMH 'MCPaMH, a TaKxXe CHATHEM OrpPaHHYeHuil Ha TOUHOCTb OTCUeTa, Ha-
JlaraeMblX KOHEYHBIMH pa3MepaMH IIKajJ CTPEeJOYHHIX NpHOOpOB.

K nocronncrsaM HUu(pPOBHX BOJLTMETPOB, BHTOAHO OTJIHYAIOLHX
HX OT CTpPeJIOUHbIX TPHGOPOB, OTHOCSATCA: BLICOKAst TOYHOCTh H3MepeHHs
(0,1—0,005%); WmHpOKHiI nHana3oH H3MepsieMblX HaNpfiKEHHH; HHIH-
Kamus pesy/bTaToB H3MepeHHsi B WH(POBOH (opme; BO3IMONKHOCTL aB-
TOMaTHYeCKOro BbIGOpA WIKAaJ H MOJSPHOCTH H3MepseMbiX HanpsixKeHH;
noakMoyenye nudponeyaraioLiero ycTpoAcTBa Ads PErHCTPAlHH Pe3yJb-
TAaTOB H3MepeHHiHl; BO3MOXHOCTb BBOAA HHPOPMaUHH B UHU(DPOBYIO BbI-
YHC/HTENBHYIO MaLIHHY.

K HepmocrarkaM LHGpPOBHIX BOJBTMETPOB OTHOCATCA: CJOXKHOCTb
cXeMBl, BHICOKAsl CTOHMOCTb, MeHBIIAsi HafeXHOCTb H CPaBHHTENbHO
Gospuine raGapuThl, yeM y cTpesouHbix. ONHAaKO mpHMeHeHHe B CXeMax
TOAYNPOBOAHHKOBHIX MPHOOPOB TO3BOJSAET CO3JaTh AOCTAaTOYHO MaJjora-
GapuTHble UH(DPOBLIE BOJLTMETPHI,

B mnpenjaraeMofi uMTaTeNl0 KHHCe PACCMAaTpHBaeTcs ONHH H3 BapH-
aHTOB HH}POBLIX BOJBTMETPOB ¢ MpeoOpa3oBaHUEM H3MePsAeMOro Hamps-
XKeHHs1 B UHHPOBOA KOX MeTOLOM B3BEIIHBAHHS WJH MOPa3pANHOTO KO-
IHPOBaHHS.

IMeuaTHblfi MOHTaX, MOAYJbHAST KOHCTPYKHHS H fIOJYNPOBOLHHKOBLIE
3JIeMeHTh 00ecneyn/in BO3MOXKHOCTb H3TOTOBJeHus mpubopa HeGOJBIIMX
ra6apuToB.
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MAPAMETPBI, NPUHUHUIN NEACTBHS U BJIOK-CXEMA

IludpoBofi BOJLTMETP, BHEWIHHIA BHJ KOTOPOro TpuBeleH Ha puc. I,
npexHasHayeH IJsi u3MePeHHs HalpsiKeHHA TMOCTOSHHOro Toka ¢ uu¢po-
BOM HHAMKaUue#d noka3awuf. B mpuGope mnpuMeHeHbl rasopaspsiiHble
uudposble nHauKatopul THma MH-2. daextpuyeckas cxema mpubopa BH-
TIO/IHEHa Ha TPaH3HCTOpax.
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Puc. 1. BHemnuit BHA uudpoBOro BOJLTMETpPA.

OcHoBuble 3JIEKTPHYECKHE MapaMeTPH BOJbTMETpPa CJeAyIoLIHe:

Iuana3oH HusMepsieMblXx HampsikeHuit 0 — 1 000 8 pa3but Ha mATb
nopauanazouos: I— (0—0,1 8); 11— (0—18); III— (0—10 8);
IV—(0—100 8); V— (0—1 000 8);

BXOJHBIE CONPOTHBJEHHS Mo mojanHanaszoHam | —V cnoTBeTcTBEHHO
pasubl 0,1, 1, 10, 100 u 1000 Mo,

- MOPPeIIHOCTb H3MePeHHs Ha KaxXIoM TmnoxjuanasoHe (—) He

6osee 0,2%:

BpeMs u3Mmepenus 260 mcex;

BpeMs nokasanus 500 mcexk;

MaKCHMa/JbHO BO3MOXHOe 3HayeHHe H3MepsieMOro HaNpsKeHHS
1 599 s;

notpe6asieMas MowHocTh 20 a6a.
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MpuGop mutaercs ot cetun Hanpskedns 127 uau 220 8, 50 ey
Bec npu6opa 2,5 xe. TaGapurtHble pa3Mmepbl: 144X95X210 mm.

BoabTMmerp obecrneunBaer aBTOMAaTHYeCKOe OIMpejefeHHe MNOJASAPHOCTH
H3MepsieMOro HampsiKeHHsl.

Hanuuue B cxeme mpu6opa ¢uiabTpa (poHA MO3BOJSAET MPOH3BOMHTD
u3MepeHusi ¢ (HOHOM TlepEMEHHOro HanpsiKeHUs Ge3 MOTePH TOUHOCTH.
Jonyctumble aMIVIMTYAHble 3HaYeHUS HanpsiKeHHs oHa paBHE: 8 M8
#Ha I, 150 M8 na 11, 7 6 na Il u 70 8 na IV u V moannanasonax.

B unudpoBoM BOJLTMETPE HCNOAB3YETCS METOJ KOJIO-HMTYJbCHOIO
npeoGpa3oBaHHs, KOTOPbIl OCHOBAH Ha CPaBHEHHU H3MepseMOro Hamlps-
MEHHSI CO CTYNMeHYaTo H3MEHSIOUIUMCS N0 OMNpeleseHHOMY 3aKoHy o6-
pasuoBLIM  HanpskeHHeM. IJTOT crnocol6 npeoGpa3oBalHs Ha3bIBAETCS
«cniocoGom B3BelBanus». Ilpomecc n3Mepenus 1anoMdiaer B3BeulHBa-
HAe Npy3a Ha pbiYaxKHbIX BecaX. M3MepseMoe HanpsiKeHHe cpaBHHBaerT-
csl (KOMNEHCHpyeTCcsl) CO CTYNeHYaTO H3MeHSieMbIM 06GpasloBbLIM Hanps-
KeHveM o0OpaTHOil ToNdApHOCTH. Kaxkpmasi CTyleHb KOMIEHCHDYIOIEro
Hanps:XKeHuss HMeeT BIOJHE omnpeleneHHoe, yObiBawoulee M0 ABOHYHOMY
34KOHY pacmpejeneldss 3Hauenxe. Becb mepHon KoMneHcallMu pasbut Bo
BpeMeHd Ha ISTalbl-UMKAbl ([0 uucay pa3psnoB) cpaBHeuus. Hameps-
eMoe HalpsKeHHe CPaBHHBaeTCs cHayaja C BeJIMUYMHOH HampsikeHHs
crapulero paspsiga. Ecau BelHYHHA HaNpsKEHHS 3TOTO paspsina GoJblue,
yeM BEJHYHHA M3MepSIeMOTO HampsXKeHHS, TO 3TOT Pa3psj BbIK/IOYaETCs
H BKJIOYaeTCs paspsl ¢ MeHblled BeJIHYHHOH 06PaslOBOr0 HamnpskeHHs.
Ecan ke KOMIEHCHpYIOLee HaNpsiKeHHe OKaXKeTCH MeHblle H3MepseMo-
ro, TO pa3psAf OCTaeTcsl BKJAIOYEHHBIM 10 KOHUA LHKJIa H3Mepenusd. Ta-
KHM 06pa3oM, NPOH3BOJHTCH IOC/IeLOBaTeNbHOe NPHOJHXKEHHE BeJHYHHbI
06pasuoBoro HanpsKenus & Hu3MepseMoMy. CyMMa KOMIEHCHDYHIOHX
HampsiKeHHH OT BCeX pa3psinoB MOC/Ae OKOHYAHHA HUKJA H3MePeHHs cTa-
HeT |paBHOM H3MepsieMOR BeJIHUHHE C TOYHOCTbIO 10 3HAaUeHHs] BeJHYHHBI
MJajlero paspsjia.

IMociie oKoHYaHHA WMKIA M3MEPEHHS] COCTOsIHHE YMpPaBJAIOHIero yc-
TpoficTBa (HKCHPyeTcsa Ha BpeMs, HeOGXOAHMOe /Sl CUHTBIBAHHS MOKa-
3aHH#l ¢ LH(POBLIX HHAMKATOPOB.

Bnok-cxeMa BoMbTMeTpa H306paxeHa Ha puc. 2. Mamepsemoe Ha-
npsixKeHHe IOJaeTcsl Ha BXOAHOH AenuTeap Hanpsikenus I. K nenurteno
NpH TNOMOWH Nepekjiouarenss ¢uibrpa [T’y MoxeT OBITH NOJKJIIOUEH
6JIOK KOHJeHCAaTopoB 2 I/isl yMeHBUIEHHsT BJIUAHHSA (OHA MePeMEeHHOro
HanpsiKeHHsT Ha TOYHOCTb M3MepeHHs. YMeHblIeHHoe 10 Heol-
XOAMMOM BeJMYMHBI HAmMpsiKeHde MOJAETCS Ha BXOJ cymMmaropa 3, ocy-
LIECTBASIONIEr0 CIOXKEeHHe H3MepPSieMOr0 H 06pasuoBOro HampsKeHHi
oGpatHofi moasipHocTH. CyMMa wu3MepsieMOro H 00pasloBOTo HampsxKe-
HUE Mopyaupyercss ¢ yacroroli 50 ey mpH TOMOIIH peJe-TNpepbiBaTess
10. OGpasioBoe HampsiKeHHe H3MeHsieTCsl CTyNeHYaTo IO KOMaHAaM yo-
paBasonlero ycrpofictBa. CHrHajq CYyMMHDOBAHHS, YCHJEHHBIA YCHJUTE-
neM 4, 3alyckaeT XKAyluil MysabTuBuGparop 5. Mmmysasc, BbipabaTbiBa-
eMBbIl KAYIUM MYJbTHBUOPATOPOM, MOLAETCS B CXEMY COBINajeHHit 6.
Ha cxeMy coBnajeHuii mojaeTcsi TakxKe MepeMeHHOe HalpsKeHHe CeTH.
lpu mpeoGranaHuu H3MepPsieMOro HaMpsiKeHUs1 Haj oOpas3LOBbIM M3
CXeMbl COBMAfeHHA MOCTYNHT HMIYJAbC OTPHLATENBHOH MOJNSPHOCTH HA
3JIGKTPOHHBIA K04 12, y KOTOporo Ha BpeMs JeHCTBHA HMMIyJbca CO-
npoTuBjieHHe Oyner GAH3KO K HYJI0. DJEKTPOHHBI K/I0Y NOAK/IOYEH
K UeNsM yNpaBJieHHsl CYETHBIMH TPHITEDAMH YIpPaBJSIOIEro yCTpPOHCTBA.

VYupasasiouee ycTpofictBo BKaloyaer B ceba: CXeMy ompejeeHHst
NOJISIPHOCTH W3MEPSIeMOro HampsiKeHHsi (mepsoe 3BeHo MI-1 BpeMeHHO-
ro pacnpefesuTesss HMIYJbCOB H CYeTHHI Tpurrep M2-1); cxemy hopmH-

2—1433 5

‘



‘BALIKLIYIr0E BWIXD-MOIg ‘g OHJ

mang3" Y wsaayr” § mHuog” Y 8L ¥ 84

2z 12 0z 6t 8

9 L . 9
I /14

b A
21 2" 0 077 o4}, 00] 1,002"},000'] 1,008

|jpam oz [s-2n| |s-2n]| |-2n| [s-2n] [s2n] [t-on] [zen] [e-2n] [1-0n] [o-om] [s-2m
TEEIEENEIRERERER 1+ 1
Talininininininielelwte
|
ern<grmnf<u-m Qizﬁ_l_m.EIm.S_A._TEIm-ETQA_TSIm.E e

l | | 1 | )| 1

)| )| |




pOBaHHA TAKTOBHX HMNyJabcoB I/; cxemy ¢GOpMHpPOBaHUA HMIYJabCa
c6poca cueTHbIX Tpurrepos I5; cxeMy GoOpMHPOBaHHS 3anycCKaiollero
umnvasca uukaa 18 u cxemy BeimepXKu unnukauuu 4. Kaxnas suefika
MI1-1 —Mi-13 ynpaBasieT COOTBETCTBYIOIIHM CUETHBIM  TDHITEPOM
M2-1 — M2-11 u M3-1— M3-2 BpeMeHHOTrO pacnpeNeNuTeNss HMMYJbCOB.

Ilpu mocTyn/eHHH 3amycKalollero HMNyJbCa Ha NepBylo AuelKY
BPeMEHHOTO pacrpefenuTenss NPOH3BOAMUTCA ONpeNeSeHHe MNOJSPHOCTH
U3MepsieMOTo HanpsKeHusd. B cayuae, xorma moasipHOCTL HM3MepSIeMOro
HanmpsiKeHUs OTpHLaTeNbHas, cueTHBfi Tpurrep M2-I mpu nocrymieHuH
TAaKTOBOTO MMTYyJIbCa BEPHETCA B HCXONHOe COCTOSHHE, ecjip e MoJsp-
HOCTb HanpsKEHHsT TIONOXHTENbHas — TpUITep OCTaHeTCsi B mepeGpo-
HIeHHOM cocTosIHHH. TTpu 3ToM pese 16 momacT MUTaHHe HA JaMMOy HHIH-
KalluH NOJIOXKHTENbHOrO HanpskeHHWs /8 M MOAKJIOUHT K Y3Jy CYyMMHPO-
BaHHA 06pa3loBoe HaMPsXXeHHe COOTBETCTBYIOUIEH MOJSPHOCTH.

©OHOBPEMEHHO € MOCTYNJIEHHEM 3aMycKalollero HMIyJabca <CXeMa
dopmupoBanus uMmnyJabca c6poca 15 BblpabaThiBaeT HMNYJbC, YCTaHaB-
JIMBAIOUIMA CUETHbIe TPHITEPHl B HCXONHOE COCTGSIHHE, TIPH KOTOPOM peile,
MepeKJIOUAIOLINIO JeNuTeb 0GPa3UOBbIX HaNpsKeHuil, 06ecTOUYEHH!.

B nasbHefilleM BpeMeHHON pacmpelenTeNb HMIYJLCOB CHHXPOHH-
3HPVeTCS] TAKTOBBIMM MMTYJBCAMH 10 TeX MOP, ToKa BCe CUETHble TpHT-
reps Tocne10BaTeJbHo GyayT onpouieHb. Penefmblii  memmudpatop 17,
vIpanisieMbli CHTHAJaMu CJYeTHLIX TPUITEPOB, MPeobpasyer JBOHYHbLIM
KO B JECATHUHBINA, a Takke MepeKjaiouaer AejuTenb o6pasnoBbIX HaAMPs-
Kenuft 9. JlecsiTMuHBIA KON MCMoJb3yeTcsl IAsl ynpasienust 1ndpoBLIMH
HHAHKaTtopamMn 19 — 22,

CurHan nocjenHeit AyefKH BPEeMEHHOrO pacmpeneNuTeNs MOCTynaeT
Ha pene BblaepKKu 14, ofecmeunBarolllee HHIHKANHIO Pe3yJbTaTta H3Me-
penust B TeueHue 500 mcex. Ilocne moracaHuss HHAuKaTopos 19— 22
cXeMa TIDUBONHTCS B HCXONHOE COCTOSIHHE.

ITpuGop MoxeT paGoTaTh B ABYX PeXHMax: HelpPepbIBHOTO H OMH-
HOYHOrO M3MepeHHs. B pexuMe HenmpepbIBHOro M3MepeHHS BeCh LMKJ H3-
MepeHHs NepHOIMUYEeCKH TOBTOPSETCH, @ B PEXHMEe OIWHOYHOTO H3Mepe-
HUSL CXeMa OCTaeTcss B HCXONHOM COCTOSIHHH RO TIOCTYMJIEHHS KOMaHIHI,
noxaBaemMofl ¢ ToMOWbIO KHOMKH K 3amycka UUKIa ONMHOYHOTO H3Me-
peHusl.

Ilns kanu6poBKH mpuGopa MpelycMOTPeHa mojxaya 3TAJOHHOTO Ha-
NPSKEHHsT B CXeMY H3MepeHHSl OT BCTPOEHHOTO B MPHGOP HOPMAJBLHOTO
anementa 7. MiamMepuTesnpHasi cxema peryjiHpyercsi Takum oGpa3oMm, 4TO-
661 LH$pOBEIE HHIMKATOPH TMOKAa3blBAIH HAMDAXKEHHe HOPMAJbHOTO 3Je-
MeHTa TIPH MOJIOXKHUTENBHON U OTPHUIATEJbHON TONSIPHOCTAX ero BKJIOUe-
HUSI.

B xauecTBe mHuTalomero ycrpoficrBa mpuGopa HCNoab3yercs crabu-
JIU3HDOBAHHBIA BHIIPAMHTEb.

O6pa3uoBbIMH  HaMpsiKeHUSMM CAYXKaT ABa CTaGHIH3HPOBAaHHbIE
KPEeMHHU2BBIMH CTaGUAHTPOHAMH HaNpPsKeHHs 5, 6 B pasHofi NOJAPHOCTH,
noJiyuaemMble C NMOMOLIBIO AeJHTENell HanpsKeHHS.

NMPUHUHUNHAJBHAA CXEMA

HsMepsiemoe HampsikeHHe NOXaeTcs Ha BXOIHble rHe3na npubopa H
NOCTynaeT Ha NenuTeNb HanpsKeHUf, YynpaBiseMHt mepexJouaTesneM
I, (pne. 3). MepeknwuaTens uMeeT NATh NOJOXKEHHH, COOTBETCTBYIOLINX
nonnanazonam usmenewnss /[—V. B 3aBHCHMOCTH 0T MNOJIOXKEHHs ne-
pekmoyaTenss M3MEHSAIOTCS COMPOTHBJEHHS B IIeYax [JeJHTeNnst HJH
CONMPOTHBJICHH® HA BXOHEe YCHJAHTENS.
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Puc. 3. [IpuHuuNHaJbHAS cXeMa
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Kanu6poBka mpub6opa MpoOH3BOLKTCS OT HOPMAaJabHOrO 3JeMenrd Tu-
na 2-303 sanps:kenunem 1,019 8. BkiioueHne 3TaNIOHHOrO HCTOYHHKA Ha-
npsiKeHusl TPOM3BOJUTCSA B INOJOXKEHHH Tepekatoyartens 1, +1,019 nnu
—1,019, mpu 5TOM 3TaJIOHHbIH HMCTOYHHMK BKJ/IIOYAETCS HJHM TIOJOXHTE/b-
HBIM [IOJIIOCOM, MJIH OTPHIATEJbHBIM TIOJIOCOM Ha Bxox ycuauteas. Ilpu
KaJau6GpoBKe pa3peiBaeTcsl Hemb OT BXOKHOIO THe3lda npuGopa u 3THM
NpelOTBpPaLlaeTcss OJHOBpeMeHHOe lIONajaHHe Ha BXOJ, YCHJHTeNs H3Me-
psieMOTO H 3TaJIOHHOTO HampsIXKeHHH.

Ry5 20,0

R77 10,0

R78 10,0
Reg 10K |
Rgﬂ 47k

Rgy 200K
Rgs 100k
Rgs 50«
Rg7 25K
Rgg 10K

R7350
Rgo 2,0
Rg1 1,0
Rgz2 1,0
Rg3 500K

16 15 1% 13 12 1 10 9 [} 7 [ 5 3 24

Puc. 5. IlpuHnunuanbHas cxeMa mJaThl AeJHTENIss 06pa3uOBHIX Hampsixe-
Huft (naara J).

Jlnsi yBeqH4eHHA JOJITOBEYHOCTH H IIOBHIIEHHS CTaGHJBHOCTH Ha-
NpSXKEHHST HOPMAJIBHOTO OJIeMeHTa OTHaBaeMbli HM TOK B Harpysky
CBelleH K MHHHMYMY 32 cyeT TOMMHTKH OT HCTOYHHKa 0GpasmoBOro Ha-
npsixkenus: (KOHTakTH 8 U 9 naathl C) uepes CONMPOTHBAEHUA Ry3 U Ry.
INpu nepekJ/lOYeHHH NMOJSAPHOCTH 3TAJOHHOTO MCTOYHHKA HANPSKEHHS OA-
HOBDEMEHHO MepeK/aIo4aeTcsl MOJIAPHOCTh HaMpsXKeHHd MOAMHTKH OT 06-
pasmoOBOro HCTOYHHKA.

K meauTenio HanmpskeHHs NpPH TOMOWIM TepeKJiouatenss I, MoOTyT
GBITb NMOIKJIOUeHb KOHAeHcaTophl C; uau Cz, KOTOpBle BMeCTe C COMNpPO-
THBJIEHUSIMH pnenutenss obpasyior T-oGpasible RC-OHABTPH. OHJILTPHI
obecneynBaioT ocnabienne GoHa NlepeMEHHOTo HaMpsKeHHs, B Pe3yJsbTa-
Te 4Yero NOCTUraeTcs MOBHILIEHHE TOYHOCTH H3Mepenus. KontencaTopbi
¢uaAbTPa MOAK/MIOYAIOTCH K TOYKAM JEJNHTE]Ns MeXAYy CONpPOTHBJIECHHAMH
pe3ucropoB Ro— R; u Ry — Rs.

YMenbllleHHOE 10 HEOGXOAHMON BeJHUMHH H3MepsieMoe HallpsXKeHHe
nmocrynaer Ha Bxoj 4 ycuaureas (maata ¥). CxeMa ycuiuTtesas INpH-
BefeHa Ha puc. 4. Ha Bxon 8 ycunurenss nofaercsi o6pasioBoe Hamps-
JXeHue ¢ BbIXoja I muarthl pgeauTenst o6pasuUOBHIX HaNpsiKeHHA i(maa-
rta [).

ITpunuunuanbnas cxeMa miaThl Je/HTeNls 06pa3slOBBIX HaNpPSXKeHUH
noKasaHna Ha pHC. 5.

Ha Bxone ycmauTesss NPOMCXOIHUT CYMMHDOBaHHe TOKOB 06pasLo-
BOTO M HUCCJENYyeMOTO HCTOYHHKOB HalpsXKeHHH,

Jns 3amuTel yCHAHTENS OT TOTlafnaHHus GOJBLIOT0 HaNpPsXeHHA TpH
HeNPaBUJ/IbHOA YCTAHOBKe [MepeKioyaTels MOANHANAa30HOB M3MepeHHS Ha
BXOJle €ro BKJIOYeHbl KpeMHHeBble crabuautponsl M, u ;. Ilpu mpesbi-
WeHHH HanpsixeHus 0,5 6 ONMH H3 CTaGMIHTPOHOB, K KOTOPOMY IIPHJIO-
XeHO MPsIMOe Hanps:KeHHe, HauMHaeT MPOBOIHTh TOK. Takum o6pasom,
HanpsiXKeHWe HAa BXOAE YCHJIHTE]S NpPH JI0GOH NOJSAPHOCTH He TpeBbilla-
et 0,5 8. IToctrosinnoe HampsiKeHHe CYMMHPOBAHHS MOIYJHPYyeTCSt C 4a-
crotoit 50 24 npH moMomu KOHTaKTOB 3, 4 pene-npepuBaTenss Py,
OTH KOHTAKTHl MepHoAHYecKH Ha BpeMa 10 mcex 3aMBIKAIOT BXOJ YCHJHU-
Teas ¢ xopnycom TmpuGopa. TIpm sToM Ha BXO4 YCHAHTENS NOXAIOTCA
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IPSMOYTOMbIIBIE RMIYJAbCHl ¢ uacToToi 50 ey, aMMauTyAa KOTOPbIX mpo-:
MOPUHOHANbHA HATPSAXKEHHIO CYMMHDOBaHHS.

Pene-mpepbiBatenib Pyg  MHTaeTci TYJbCUPYIOLMM HAUPAAKEHHEM,
cpOpPMHPOBAHHBIM U3 TePeMeHHOTO HanpsiKeHHs CeTH TPH TIOMOLIH O1-
HOWOMYNlepHOAHOrO BhinpsiMuTeas Ha muofe M. Konpmeucarop Cs u pe-
3ucTOp Ry CayXKat AJs peryJHPOBKH BPeMeHH Pa3MblKaHHA KOHTaKTOB
pene-npepbiBaTens. ConpoTHBIEHHe pe3ucTopa Ris yCTaHaBiHBaerTcs Ta-
KHM, 4TOObl BpeMs pasMbiKaHHS KOHTakTOB Gbuto paBHO 10 mcex. Ilpu
3ToM ofecneynBaercsl MJHTENbHOCTb HMIYJbCOB Ha BXOAe YCHJIHTeNs
10 Mcek TpH CKBa)XHOCTH 2.

Ycunuteab npefHasHayeH AJA NOJy4YeHHA HMIYJbCOB, HOCTAaTOYHBIX
IJis 3amycKa XKAYUlero MyJbTHBHOpaTOpa ynpas/siolllero yCTPOHCTBA
TIpH HaJHYMH HA €0 BXoJe MPMOYTOJIBHBIX MMIYJLCOB ¢ 4acToToit 50 ey
¥ aMIJIMTYAOH, TIPOTIOPIMOHAIBHON HATPSXKEeHHIO CYMMHPOBaHUs BO BCEM
IHamnasoHe H3MepseMbiX HalpsKeHHH.

Ycuaurenb COCTOMT M3 1lecTH KackafoB. [las mojyueHHS BbICOKOTO
BXoAHOro conpotusienusi (1 Mom) nepBbii Kackaj BHIIOJHEH MO cXeMe
SMHUTTEPHOTO MOBTOPUTENS KacKOAHOro THna. Bricokoe BXOZHOE cOmpo-
THBJIeHHe JOCTHraercd 6Jarofaps <CUJABHON OTPHUATeJbHOH OOpaTHOM
cBa3u. IlonyyaeMmblit Ha SMHTTEpe TpaH3ucTOpa T2 CHTHA/ depes3 LeNb
C\ Ry nopnaerca na 633y tpausucropa T, aMuTTepHas Liellb KOTOPOTO
BKJ/IIOUEHA TNOCJEN0BATENbHO C KOJJIEeKTOpoM TpaHaucropa T [las curua-
Ja o6paTHO# CBSI3H TpaH3ucTop I sBAfeTCA 3IMHTTEDHBIM [IOBTOPHTE-
JeM.

ITostomy Ha KoanekTope TpaH3ucTopa Tp JeficTByeT HanpsKeHHe,
coBnajamuiee no (ase ¢ BXOAHbBIM HaNpfAXKeHHEM CHrHaja M npHOIH-
3HTeNIbHO Takoi ke ammautynbl. Tok cMellleHus mpansucropa Ty mocTy-
NaeT uyepe3 pe3uctop Rjg Ha 6a3y ‘TPaH3NCTOpPA, rje MPOHCXOAHUT KOM-
neHcalus BXOJHOTO CHIHAJa, B pe3ysbTaTe 4ero 3(deKTuBHOE 3Haue-
HHe CONpPOTUBJIEHHS CMELEHHsl 3HaUHTEJNbHO NpeBbillaeT HOMHHAJIbHOE
CONpOTHBJIEHHe pe3HcTopa Ris. [TonHoe BXOJHOEe COMPOTHBJIEHHE KacKaja
TeM Bbhilile, YeM OaHKe K efuHule KOI((HLUHEHTHl Nepefayd KaxKaoro
H3 SMHTTEPHBIX MOBTOpHTeNell Ha TpaH3uctopax I'y U Ty, T. e. ueMm Bhllie
KO3(hGHIHEHTB YCHJIEHHS MO TOKY O 3THX TPaH3HCTOPOB.

C amutTepa TpaHsucropa Ty NPSAMOYroJbHBIA HMIYJbC 4epe3 Au(p-
(epeHnMpyIOILyI0 LenouKy, o6pa3oBaHHy0 Ci2, R2s H BXOAHBIM CONpO-
THBJeHHeM T3, mojaeTcs Ha BXOJ MATHKACKaJHOTO YCHJAHTesas. Pexumbl
paGoThl ycuaHTeNss BbIOpaHBl TaKWM OGDa3oM, YTO YCHJIHBAETCS TOJNbKO
MOJIOXKHTE/IbHBIH HMIyJbC, MNOCTynaloWHi ¢ AdddepeHUHpyOlEeH Le-
nouku. Jlng yaydmieHHs COIIacOBAaHHsS MEPBOTO YCHJHMTENbHOrO KackKa-
Ia OH HarpyxeH 3MHUTTEPHBIM OBTOPHTEJeM Ha TpaHaucTtope Ty B amut-
TEPHYIO lieNb NOBTOPHTE]S BKJIOYEHO COMpOTHBJeHHe Ris (cM. puc. 3),
cayxallee IJs PeryJHPOBKH YyBCTBHTEJBHOCTH YCHJHTENS. DTHM XKe
CONPOTHBJIEHHEM YCTaHaBJIHBAEeTCs «HyJab» npu6Gopa. Ha kosnexrope moc-
JleJlHEro KacCKafa YCHJMTENA INOJydYaercs NMOJIOXKHTENbHbIA HMNyJbe. Tak
KaK aMIJIHTYAa BXOZHOIO CHTHaJla MOXET 3HAYHTeJbHO H3MEHATHCH, TO
JJ151 OrPaHHYeHHs AHHAMHYECKOro AHana3oHa YCHJIHTeNs Ha BXOJe TpaH-
suctopoB Ts u T, BkiaoueHbl guoinl M4 u [ OorpaHuyuBalolllue OTPH-
naTeNbHBIA BXOJHOH curHas Kackajga Ha yposHe 0,3—0,5 8. Kaxablii
YCHJIHTEJbHBIH Kackal OXBaueH OTPULATeJbHOH OGPaTHOH (CBA3BIO MPH
{IOMOIL{H CONPOTHBJIEHHS, BKJIIOYEHHOTO MeXJIy KOJJIeKTOpoM u 6a3oi
TPaH3uCTOpa. DTHM e COUDPOTHBJIEHHEM 3alaeTCs TOCTOSHHOE CMetlle-
HHe Ha ©fa3y TpaHsHCTOpa.

IMonoxuTeNbHBIN UMIYJALC C BHIXOAa 'YCHJHTeNsS MOJAAETCA HAa BXOX
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KAyllero MyJbTuBuGpaTopa (mnata P), co6paHHOro Ha TPaH3HUCTOPAX
T\,—T)y (puc. 6).

Kpome 3TOro ‘MyJabTHBHGPaTOpa, B MJAaTy BXOASIT: CXeMa COBMaje-
uuit Ha aumonax [His, Hye; 3MEKTPOHHBIN KJIOYW Ha TpaH3ucrope Ti3; cXe-
Ma (GOpPMHPOBaHHs TAKTOBHIX HMIYJbCOB Ha TpaH3ucropax T4, T1s, T17;
KAYWHA MyJAbTHBMGPATOD BHITEPKKH HHIAMKAUHWM Ha Bpems 500 mcex Ha
tpausucropax Ti;, Tis.

JKnywuit MynbTuBuGpatop Ha tpansucropax T —T ), npenHasHaueH
nas GOPMHPOBAHUS HMMYJbCa OTPHIATEJbHOH TMOJAPHOCTH AJHTE]Ib-
HOCTbIO 8 Mmcek. JLHTENBHOCTb HMIYJbCa, CHOPMHDPOBAHHOTO KAYIIHM
MyJbTHBUODATOPOM, OIpeneNsieTcs INapaMeTpaMu  LenodkH Ry Co.
B ucxomHom coctosinuu TpaHaucrtop Ty OTNEPT OTPHUATENbHBIM CMelle-
HHEM yepe3 pe3ucTop [Rsg, a Tpausucrop Tip 3ameprt. Ilpnm mocrynsieHuu
MOJIOKHTEJIbHOTO HMNyJbca C YyCcuauTenss TpaHsucrop Ty 3anpercs, U
OTPHLATEJbHBII HMIYJbC C €ro KOJJIEKTOPAa MOCTYNHT Ha BXOJ CXeMbl
coBnajeHui, co6panHoin Ha nuomax His, Hio.

Ry 68x
ryms  LRiS ] e
Rz 180 001 33«
P | oS
L S
a2 O 11 [0 = %
4 ) /2
AN ) ; o 4z S
Ry 68x | Ru Rs|Rs 7L 4g
JJ 51« 3,9x]3,9x
] [~}
24 8 56 5 1.3 1

Puc. 7. IlpunuunuanbHass cxema monyas MI.

Ha nuon M9 mojaercs mny/abCHpYIoOLlee OTPHLATeNbHOE Hampsixke-
HHe, TOJIyYeHHOe H3 IepPEMEHHOTO HAaNpSIKEHHsT CeTH MNpPH MOMOIUH
nnona /.

Tlpu coBnageHun HMIy/bca, MNOCTYNAIOWEro C€o MKAYIIETO MYJbTH-
BubpaTopa, W NoJynepHcaa NyJbCHPYIOLIEr0 HaNpsKeHUss Ha BHXOIe
cXeMbl COBNAajgeHUA MOSABUTCH OTPHLATENbHBII HMOYJbC IJHTETbHOCTbIO
8 mcex.

Co cxeMbl COBMajfeHHN OTPHLATENbHBIA HMNyJAbC TOCTYMaeT Ha
3/MeKTPOHHBIA KoY, COGpaHHbIA Ha TpaHaucTrope Ti3. JEKTPOHHBIH
KJIOU CHAYXKHUT IJs1 IUYHTHPOBAHHs LeNH YNPABJEHHSI CYETHBIX TPUITEPOB
ynpas:asitoutero yerpoiicrsa. Ha KoasekTop Kioya MOCTyHmaloT OTPHUA-
TeJlbHble MMMYJbCHl M3 YIpasJjsiollero ycrpofictsa. TpaH3ucTOp 3amept
MOJIOXKUTEJbHBIM CMellleHHeM Ha 6a3e uyepe3 pe3uctop Rsz, MO3TOMY co-
MPOTHBJIEHHE KOJJIEKTOPHOH LENH OnpejensieTcssi B OCHOBHOM CONPOTHB-
nenveM pesucropa Rss. IIpH 3ToM oTpHLaTesnbHBIE HMIYJbCH, MOCTyna-
IOIlHe U3 YNpaBJSAIOLIEro ycTpoHcTBa, GYAYT MOCTynaTh Ha BXOABI CO-
oTBEeTCTBYIOIWHX TpurrepoB M2 umu M3. Eciu co cxeMbl coBmajeHui
Ha 6asy TpaH3HcTOpa T3 MOCTYMHT OTPHUATENbHBIA HMNYJbC, TPaH3H-
CTOpP OTONpeTCst M COMPOTHBAEHHe KOJJIEKTOPHOH uenu OyAeT 6/1M3KQ

14



¥ nymo. Ilpu sToM uent ynpasjenusi Tpurrepamu M2 u M3 Gyner
3allIYHTHPOBaHa [/ OTPULATENbHBIX HMNYJAbCOB Ha KOpmyc npubopa
yepe3 Mepexo] KOJJIEKTOP—3MHTTep TpaH3ncTOpa T3 [/ MOJOXKHTEb-
HBIX HMINYJIbCOB LEMNH YNpaBJeHHs TpaH3ucrop T3 Bcerza 6yaer npef-
CTaBJATb 00JbIIOE CONMPOTHBJIEHHE.

Takum 06pa3oM, G6oJbllloe CONPOTHBIEHHE KOJUIEKTODHOH  IenH
TPaH3ucTOpa T3 AN OTPHIATENbHBIX HMIYAbCOB YKasblBaeT Ha TO, YTO
00pa3noBoe HampsiKeHHe GOJbIE H3MEPSIEMOr0 WJIH OHH PaBHBI.

CxeMa (opMHPOBaHHSI TAKTOBBIX HMIyJbCOB COCTOHT H3 XKIyLIEro
MyJbTHBHOpATOpPa Ha TpaH3uctTopax T4 M Tis U YCHIAHTeAS HAa TPaH3H-
erope Tie. JKaywuii MyapTHBHGPATOp NpefHa3HayeH /ISl CABUTd TaKTO-
BbIX HMIYJbZOB OTHOCHTENbHO Hayala OTPHIATENbHOrO MOJYNEpHOLA
NEPEMEHHOr0 Hanps>KeHHs, CHHMaeMOro €O BTOPHYHOM OGMOTKH TpaHC-
¢opmaropa Tp. Ha konnekrope tpansucropa Ti5 NoJydaioTcs OTPHLA-
TeJbHble MPAMOYTOJNbHbIE HMIYJAbChI AJIHTEJIBHOCTBIO 5 MCEK ¢ 4YacCTOTOM
caefoBaHug 50 umn/cex. DTH UMNy/bchl AH(PdepeHIHPYIOTCS lenoyKol
C2sRe; u nocTynaior Ha 6asy Tpausuctopa Tis. Tpansucrop sanupaercs
CpesoM HMIyJabca, BbipaGaTbiBaeMbIM MyJbTHBHODAaTOpPOM Ha BpeMs
0,5 mcex, npu 3TOM Ha ero KOJIJIeKTOpe BO3HUKAIOT OTPULATENbHbIE TaK-
TOBble HMIYJbCHl TAKOH e [AJHTeNbHOCTH, KOTOpbie MOJAIOTCS B CXeMY
BPEMEHHOTO pacnpejfeiurels HMMYJbCOB.

BpemeHnofi pacmpesesnuTesb UMIYJbCOB COCTOMT u3 13 mocieoBa-
TE/IBHO BKJIOYEHHBIX OJWHAKOBLIX TpHrrepoB (Mopyaun MI-1—MI-13)
C JABYMsl YCTOMYHBBIMH COCTOSIHHSIMH, XXJYIIEero MyJbTHBHGpaTopa cxe-
Mbl BbIJEDXKKH MOKAa3aHHH, SIBJSIOLIErOCs INOCJAeJHHM 3BEHOM ILenu, H
CXeMbl 3amycka UukJa. [IpunuunuanbHas cxema Tpurrepa (Monyab MI)
npejpcraBneHa Ha pHc. 7.

Bce Tpurrepel 50 Hayaja LHKJAA HAaXONATCS B COCTOSIHHH, KOTAa
TpaHaucrop T, ornepT, a T, 3amepr. B Takoe cOCTOsiHHE HX MPHBOIST
OTpHLaTe]bHble TAKTOBble WMIYJbCHI, I10JaBaeMbleé Yepe3 KOHJEHCAaTOphI
C. xaxgoro Moayis MI ua 6asy tpausucropa Ti. [Ipu moctymieHuu
Ha 6a3y TpaH3ucropa I, OTPHUATeNbHOrO 3aNycKaloIEro HMIyJabca
TPHITEP NEPeXOAMT B APYyroe yCTOMYHBOE COCTOSIHHE, NIPH ITOM TpPaH3H-
crop T, OTmHpaeTcs H Ha €ro KOJJIEKTOPe NOSABJSETCS TONOMXKHTeNbHbIH
nepenaj HanpsKeHHH.

Tpurrep BepHeTcsl B HCXOfHOe COCTOSTHHE TOJIBKO NPH NOCTYIJIEHHH
Ha 6a3y T) oyepeHOro OTPHLATEJbHOIO TAKTOBOTO HMIYJbCa, NPH 3TOM
Ha koJjektope T, NMOSBHTCH OTPHIATENbHBIA Iepenaj HaNpsXeHH.
Takum o6pasom, Ha KoJsekTope T2 Moxyas MI-1 o6pasyercs NOJIOXKH-
TeJNbHbIA MPSAMOYTONbHBIA HMIYJbC JJHTENbHOCTbIO 20 MceK. DTOT mpd-
MOYTOJIbHBIA HMIyJbC HHOdepeHIupyercss lenoukodt C; moayas MI-1,
Rs mopyns M1-2 w nocrynaer Ha Gasy TtpaHsucropa T, Moayas MI-2.
Tak Kak Mopyib MI1-2 HaxoAuTC B HCXOZHOM COCTOSIHHH, KOTZa TpaH-
sucrop T 3anepr, TO H3MEHeHHe €r0 COCTOSIHHS NPOH30HIET TOJbKO MPH
NOCTYN/IEHHH OTPHUATENbHOr0 HMNYyAbca (COPMHPOBAHHOIO H3 cpesa
uMnyJbca TpaHauctopa Tp Moayns MI-1), u Tpurrep GyneT ocTaBaThCs
B TaKOM COCTOSIHHH JO NPHXOAA CJEAYIOLIEr0 TAaKTOBOTO HMIYJbCA.
Cpes uMny/bca, BO3HHKGIOLMA Ha KoJlekTope T2 Mopynas MI-2, nmpous-
BeleT NepekJiouenHe Tpurrepa moayias MI-3.

Takum 06pasoM, MPOHCXOAMT MOCNENOBATENbHOE NEPEKIIIOYeHHE BCEX
13 TpHrrepos BpEMEHHOro pacnpejenuTelss HMIyabcoB. Ilociennuit
Tpurrep MI-13 BKAIOYHT KAYIIHH MYJIbTHBHODATOp BbIIEPXKKH IOKa-
3aHuil. QpPOHTOM HMNyJabca MYJbTHBHGPAaTOpPa ONPOKHHETCH TpHITEp
monynss M2-12. Ilpu atom pene Py7, BKIIOYEHHOE B KOJJIEKTOP TPaH3H-
cropa T, nogkmiount K uenu L[H Hanpsixkenue nuranus (puc. 3 u 10).
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Huymuit MyanTuBuGpaTop, CoGpanHui Ha TpaHauctopax Ty H Tig
(cM. puc. 6), mpeacraBaser cob6oil cXeMy C OLHHM yCTOHYHBBIM COCTOS-
HHeM. JIMHTeNbHOCTh HMOyJbcd Ha KOJJIEKTOpe TpaHauctopa Tis ompefe-
nsietcst napaMeTrpaMu uenodkd CorRzo. JINHMTENbHOCTD HMIyJbca NOJO-
6paHa TakuM 00pa3oM, 4yToObl OGecHeuynTb BbIIEPKKY cBeueHHs Hubpo-
BbIX HHJIHKaTOpPOB AJsA YyAOGCTBa CYUHUTHIBAHHS NOKA3aHHH, H COCTaBJfeT
npubausutenbHo 500 mcex. Jlns 3amMTH KAYLEro MyJbTHBHGpaTopa
OT cJayyafiHoro cpabaTrbiBaHHs INPH TPOXOXKIEHHH HMIYJbCHBIX TIOMeX
M3 CeTH NUTaHUS NapasJielbHO CTaGHIUTPOHY oo BKJIOYEH 3JIEKTPOJH-
THYecKHH KoHpeHcaTop Cog.

)
n16 R2
RZ 5,51(
5,6

A 41 y Wik

A9r A9r

Puc. 8. [IlpunnunuaibHas Puc. 9. IpuHuunuanbHasg cxema

cxeMa monyas M2. monyas MS3.

CpesoM WMNyJbca, BEIPaGaThiBAEMOTO XKAYIUHM MYyJbTHBHGPATOPOM,
NPOHCXOAUT BKJIOueHHe Tpurrepa MI-I (cM. puc. 3) B TOM ciy4ae, eci
nepeksioyateab [/; HaxXoQUTCA B MOJIOXKeHHH [ (HempepbiBHOE H3Mepe-
Hue). Ecan Xe nepexiiouatenb [l; HaXOQHTCs B NOJOXKeHHH 2 (OJHHOU-
HOe W3MepeHHe), TO [Jis 3alycKa LHMKJa INepecuera HyXHO monark or-
pHILATEJBHBIH HMNyJbC Ha BXOJX TpHITepa MI-1, pas dero kHonkofi K
Halo B3aMKHyTb Lemh paspana Komgencatopa Cs. Komnaencatop Cap,
npefBapHTE]bHO 3apsiXKeHHBIA OTPHLATENbHHIM HanpsXeHHeM 4epes Co-
NpoTHB/EHHe Rg7, PaspsiMTCS uepe3 COMPOTHBJIEHHE Rs W BXOA TpaH-
sucropa Ty Tpurrepa. Tpurrep MI-1 u3MeHHT CBOE COCTOSHHE H ILHKJ
nepecyera TMOBTOPHTCSt CHOBAa. OJHOBPEMEHHO 3aMyCKAKLWMM HMIYJb-
COM MpPOM3BONUTCS MepekJioueHHe Tpurrepa MoAyas M2-12 B ucxopHoe
COCTOSIHHE.

Kax/iblii TPUITep MEPEMeHHOrO pacnpejesiuTe/si HMNYJbCOB BhlAaeT
MMIyJAbChl Ha CBOM CUYeTHBI TpHrrep. MIMIy/bcel ¢ KOJEKTOpa T, mo-
ayneit MI (puc. 7) auddeperuupYIOTCS LENOYKOM CyRs v depe3 KOH-
XencaTop C; MOCTynaioT Ha 6a3bl TPAH3UCTOPOB Ty CUCTHBIX TPHITEPOB
M2 unu M3 (puc. 8 u 9).

Tpurrepst M2 u M3 OTIMYalOTCA TOJBKO TeM, H4TO M2 HarpyxeH
Ha OJHO 3/JeKTPOMAarHUTHoe pefe (Harpyska B KOJJIEKTOpE TPaH3HCTO-
pa T,)5 a M3 na aBa pene (Harpyska B KOJUIEKTOPax OGOHX TpaH3H-
CTOpOB).
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Jlo Hauajla UHKJIa H3MEDEHHS BCe CYETHble TPUITEpPbl HAXOANTCA
B cocTtosiuuu, xorga T, otnepr, a Ty 3amepr, mo3TOMy BCe pefe 32
HCKJIOueHHeM P3 u Ps 06ecTo4YeHB.

OnpelesieHHe TOJSPHOCTH H3MEPSEMOro HANpsKEHHs NPOH3BOAUTCSH
cileAyloliuM o6pasoMm. IlpH BK/IIOYEHHH UMKIA H3MEPEHHsT Ha BXOJ
tTpurrepa MI-1 moOCTYNHT 3anycKaloIlHH HMIYyAbc H TepeBeleT ero
B JpYyroe YyCTOHYHBOE COCTOsSIHME; IIPH 3TOM Ha KOJ/UIEKTOpe TpaH3H-
cropa I’y NMOSIBUTCS IOJIOXKHTE/bHBbIA Mepenajy HampsikKeHus. JTOT Iepe-
naj HanpsiKeHus, npoitas veped Auddepenunpyomyio uenouky CgRs u
Kongeucarop Cs, nocrynur Ha Ga3y Ttpansucropa Ty momyas M2-1
B BHJE€ OCTPOKOHEYHOTO MOJOXKHTEJNBIIOTO HMOy/abCa. DTHM HMIYJbCOM
TPHITep TNepek/JIOYHTCS B [pyroe YCTOHYHBOe COCTOsIHHe, M cpaboTaer
peje Pj, BKJIIOYeHHOE B KOJJEKTODHYIO Lienb TpaHsucropa To.

Tpurrep MI-/ BepHercst B HCXOJHOE COCTOSIHHE TOJbBKO NPH MOCTY-
nJeHHH Ha 6a3y TpaHaucropa T; OY4epeqHOrO0 TAaKTOBOTO HMIYJbCa, NMpH
3TOM Ha KOJIIEKTOpe TpPaH3ucTopa Iz BO3HHKHET OTPHIATENbHBIH Iepe-
naj HanpsKeHHsl. DTHM INlepenajoM HanpskeHus Tpurrep M2-1 moxer
ObiTh TepeBeJeH B HCXOJHOE COCTOsiHHe INPH YCJIOBHH, YTO B MOMEHT
TNepeKkJIoUeHHst 3JeKTPOHHBIH KJI04 Ha TpaH3uctope T3 3amepr, T. e.
Lenb ynpaBjeHHs TpurrepaMu M2 u M3 uMmeer 1mO OTHOLIEHHIO K KOp-
nycy npubopa conporupjeHue OKono 30 KOM AJs OTPHUATENbHBIX HM-
nyabcoB. Ecim B MOMEHT MpHXOZa TAaKTOBOFO HMIYJbCAa 3JEKTPOHHBIH
KMod 6yJeT OTnepT H CONPCTHBJEHHe IeNnH YNpaBJeHHs TpPHITepaMH
OyZeT uMeTb MO OTHOLIEHHIO K KOpHycy mpuGopa CONpOTHBJIeHHe, 6Ju3-
KOe K HYyJIO, TO OTPHIATeJbHbIH HMIYJbC He NOCTYMHT Ha 06a3y TpaH-
sucropa I, tpurrepa M2-1 u oH ocTaHercs B NepeGpOIIEHHOM COCTOS-
HHH.

YnpaBieHHe COCTOSIHHEM 3JIeKTPOHHOTO KJIO4a IPOH3BOAMTCA Clle-
npylouuM o6pasoM. MamepsieMoe HanpsiKeHue Ha BXOJe YCHJHTENsl MO-
Ayanpyercsi ¢ uacteToil 50 ey mnpu noMolwM pele-npephiBaTens Pis,
KOHTaKTbl KOTOPOTO NEPHOAHYECKH 3aMBbIKAIOT BXOJ, YCHJHTE]ss Ha KOp-
nyc B Teyenue 10 mcex. Ha Bxoa ycuauteas npH 3TOM NOCTYNAIOT Nps-
MOYTOJIbHBIE HMOYJbLChl C aAMIJIMUTYAOH, MNPONOPUHOHAJIbHOH BXOJHOMY
cHriany. B Hayase HHMKJa H3MepeHHS NPH NMOCTYNJeHHH Ha BpeMeHHOH
pacnpejennTe/sb HMIYJbCOB 3aMyCKalOIEr0 HMMYAbCa BKJIOYHTCA peJe
Py, npu stoM HanpsiKeHue ¢ genauTtesss 0GpasUOBBIX HaNpsKeHHH Ha
CyMMarop NoCTynaTb He OYIET, H HAa BXOJe YCHJHTeJNs MOSIBHUTCA CHrHAJ
NPSAIMOYTOJIbHOH (OpPMBbI, HMEIOLLUI MOJSPHOCT H3MepPSEMOro Hamnpsxe-
Husi.  IlpsiMoyrosbHBIFi  UMnynbC AMpQepeHUUpYyeTCs, H YCHIHBaeTCs
TOJBKO OCTPOKOHEYHBIl TMOJIOMKHTEJIbIBIA HMOYJbC. DTHM HMIYJIbCOM
NPOU3BOAUTCA 3alyCcK JKAYLLero MyJbTHBHOpPATOpa ¢ JJIHTENbHOCTbIO
umnyJabca 8 mcex, co6paHHoro Ha tpansucrtopax Ty u Tip. DTOT HMIYJbC
NOCTYNHT Ha CXeMy coBnajeHnii Ha aHomax s v [H19. Ha BTOpO# BXOA
CXeMbl COBMajeHui NoJaeTcs My/bCcHpylolllee Hanps:keHHe, IO0JyYyeHHOe
npu nomow Auoxa [;; u3 mepeMeHHOro Hampsikenus cetu. Ilpu ompe-
JleIeHHH TOJSIPHOCTH H3MepsSeMOro HanmpsixKeHus (asa ceTeBOro Hamps-
JKeHHsl, MOCTYNAIOIEro0 Ha CXeMy COBNAajJeHHH, BbIOpaHa TakuMm 06pasom,
YTO NPH MOJIOXKHTEJbHOM H3MepseMOM HanpsXKeHHH Ha CXeMy cOBHaje-
HHl OJHOBPEMeHHO MOCTynajs Obl HMIYJAbC CO JKAYLIEro MYJAbTHBHOpa-
TOPa W TNOJyNepHoj NyJdbcHpylolllero HamnpsikeHus. Torma Ha BhIXOAS
CXeMbl COBMaJeHHH MOSBUTCA OTPHUATENbHBIH HMIYIbC AJHTEJbHOCTBIO
8 mcex. DTOT UMNYJbC MOCTYNMHT HA BXOJL 3JEKTPOHHOIO KJIO4a, KOTO-
pbIi Ha BpeMs €ro [eHCTBHsI 3aMKHET HAaKODOTKO Ilenb YNpaBJieHHs
CYeTHBIMH TPHITEPaMH JJisi OTPHIATENbHOrO OTKJIOYAlOlero HMMYJAbCa.
Taxum o6pasom, Korga noOCTYNHT OuepefHOH TAKTOBBHIfi HMNYJbC, TPHI-
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rep M2.1 ocraHercs B mnepeGpOLIEHHOM COCTOAHHH, peJie MOJSPHOCTH
P, ocraHercs BKJIOYEHHBIM A0 KOHUA LHMK/JAa H3MepeHHs u c/aeBa ot LH
3aropuTcs 3HaK «+».

Ecan usmepsieMoe HanpsixkeHHe HMeeT OTPHLATENbHYIO NOJAPHOCTD,
TO TNOJyYeHHBIA B pe3yJabTaTe ‘MOJYJHPOBaHHsI M NOCHeRyIOWero Aub-
(epeHIHPOBAHAsT yCHJEHHBIH OCTPOKOHEUYHBI HMMIYJbC CHBHHETCS BO
BPEMEHH OTHOCHTENbHO NYJbCHPYIOIEr0 HamnpsiXKeHHsl, NOCTYNAoLero
Ha cxeMy coBmajgeHHii, Ha 10 mcex. Takum 06pa3oM, UMNYJabC CO XKAY-
Iero MYyJbTHBHOpAaTOpa M MyJbCHpYIOLlee HanpsixKeHue, NOCTYNalouLHe
Ha cXeMy cOBnajeHH#, He GyAyT COBManaTh IO BPEMEHH, Ha BBIXOJE He
NOSAIBHTCS OTPHUATENbHBIH HMIYJbC H 3JeKTPOUHBIH K4 OyneT HMeTb
Gosipllloe COMPOTHBJEHHE KaK AJS NOJOXHTeNbHbIX, TaK H AJS OTpHLA-
TEJbHbIX YNPaBJAAOIHX HMIyabcoB. ClefoBaTeNbHO, NPH TOCTYIJIEHHH
OyepefHOr0 TAaKTOBOTO HMmyJabca Tpurrep M2.1 nox neficTBHeM OTpH-
[aTeJbHOTO HMIyJbCa BEPHETCS B HCXOZHOE COCTOSIHHE H OTKJIOUHT pelle
nossipHoctu Pj.

Pese nossipHocTH, MOMHMO BKJIIOYEHHS ~ HHAMKALUHH IIOJOXKHTCJb-
HOTO HanpfAXKeHHs, TakXe MNepeKJIoyaeT [OJAPHOCTb THTAHHA JAeJHTes
06pa3LoBbBIX HaNpsiKeHHH TakuM o6pa3oM, YyToObl OHa Oblla BCeraa I1Ipo-
THBOTIOJIOXKHA MOJSIPHOCTH H3MepsieMOro HampsiKeHHus.

BesiencTBue TOro, 4TO HCTOYHHKH IOJIOXKHTENBHOTO H OTpPHIATeNb-
HOro 0Gpa3lOBbIX HANPSXKEHHA MOTYT He3HaUHTeJNbHO OTJHYaTbcs APYT
OT Apyra, KajqH6poBka npHOGOpa NPOH3BOAHUTCA pasfelbHO AJs NMOJOXKH-
TeJbHBIX H OTPHIUATEJbHBIX HanpsiXKeHHA  pPasHLIMH NOTEHLHOMETPaMH
Rg; u Rg. ITosToMy peJie MOJISIDHOCTH OXHOBPEMEHHO IPOH3BOJAHMT Ile-
PEKJIOYeHHe H PeryJHpYIOUHX NMOTeHIHOMETPoB. Uersepras rpymnna KoH-
TAaKTOB IIPOH3BOAHT IepeK/iodyeHHe (aspl MHTaHHS pene-npephiBaTelis
IJis  corjacoBaHHsi (Ga3bl MOJYJHPOBAHHOIO BXOAHOIO HAaMNpSIXKEHHT
C NyJbCHPYIOLIHM HamnpsikKeHHEM, MOJaBaeMblM Ha CXeMy COBIajeHuH.

CurHaJnl, nocrynawuiie ¢ Tpurrepa MI-2 BpeMeHHOro pacnpeie/u-
TeJsl HMNYJbCOB, YNP&BJAAIOT BKIOUEHHEM H OTKJIIOUEHHEM CUYETHOrO
tpurrepa M2-2 u pene P,.

Kaxnoe pene Py—P)5 NpoH3BOJUT NepeKsaioyeHHe HesuTens obpas-
LOBbLIX HampsikKeHHH (3a HcKJloueHHeM pene P3 M Ps) npu NOMOLIH OJ-
HOH rpynnbl KOHTaKTOB. F3MeHeHHe 06pasnoBOro HanpsiXKeHHs IpH
BKJIIOYEHHH Desle NMPHBELEHO HHXKe, NpPHYEeM MpHBeldeHbl HE aGCOJIOTHBIE
BeMHYHHbl OGPa3LOBBIX HANpsIKeHHH, a 3KBHBAJEHTHl BXOJHBIX Hamps-
XeHHH ana nuanasoHa 1 000 & (T. e. Te BxOJHble HampsiXKEHHS, KOTO-
pble GanaHCHPYIOTCS COOTBETCTBYIOIMMH 00PasLOBbLIMH HaNpsKEHHAMH).

Perie . .. ...... Py P Py P, Pg Py Pg Pu Py Pig Py Py
OKBHBaJIeHTH 06pa3Lo-
BbIX HanpsikeHHd . . 800 400 200 100 40 20 20 10 4 2 2 1

JHns Toro uto6bl rapaHTHPOBATh, 4TO YHCIAO 4 TOJYYHTCS OT
pese 4, a He OT CyMMbl ABYX pene 2, B Tpynmax «JAeCATKOB» H «elH-
HHUI» OJHO M3 ABYX peje B Kaxpaoi rpymne (Pio u Pii) mojacoepnHsieTcs
yepea nuonbl 22 u 23 kK BxomaM ueThlpex moaynei M2-4 u M2-8.
Takoe coenuHeHHe rapaHTHPyeT, YTO peje 2 He BKJIOYHTCA A0 TEX mMOp,
noka He cpaGoraer pene 4.

OcraJibHble KOHTaKThl peje Py—Pj5 HCNOJb3YIOTCA B KayecTBe pe-
JeitHoro Hmeuudparopa npeoGpa3oBaHHs [IBOHYHOTO KOAA& AJs nepecye-
Ta Ha 15 (pese P;—P7) —HHIMKauUHus <«ThicAY» M «coteH» H Ha 10
(pene Ps—Py; Pa—P)5) — HHOHKAUHs «AeCATKOB» H «eJHHHI». Cxema
penefiHoro pemugparopa npuBefeHa Ha puc. 10; cocrosHus pene A
NOJyYeHHs1 MOKa3aHHH LHPPOBBIX HHAHKATOPOB NOKa3aHel B Taba. 1,2, 3.
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Ta6aunma 1

”Lu‘j,"fgf';,""},s 00|01 |02|03[04]|05 05|07 |08[03|10]11|12]13[14]15
P, — === ===+ |+ |||+
P, +|+|FF+ | ===+ |+ =
P, — ===+ |F+|F || ===+ T+
Py — =1+ + ==+ |+ == F|F+|=]—F+] +
P, +l—={+=F+ =+ |+ —F|=|F]—
P, — |+ =+ F|=iF=F]|=F]|—|F+|—] +

IIpaMedYyaHHE. ,+* — pese BKIIOIEHO, ,—* — pesle 06GecTOYeHo-

OrpuuaTeNbHBIH HUMIYJbC € BbIXofa Tpurrepa MI-13, 3anyckamowuit
KAYIHA MyJbTHBHGpATOp, NOCTynaeT Takxke Ha Tpurrep M2-12, Ha-
rpPy3KOfl KOTOPOro fBJseTCs peJe BbIAepXKKH P)7. Pese ocraercs oT-
KJIOYEHHbIM Ha Bce BpeMsi paGoThl KAYyIIEr0 MyJabTHBHUGPATOpa, eciH
cXeMa HaxXOJUTCS B DEXHMC HENpephIBHOIO H3MepeHHS.

TaG6nauuma 2

Tl o | 12|38 |a]|s|6]|7]s]o

P, | —|—
PD
Py | —|—

Pn — |+ —

I

l
I+ 1
+ 1+
|+

+
n

|1 ++
+1++
| +++
+H+H+

OrkioyeHne Ttpurrepa M2-12 npousBOAHTCsI OTPHIATENbHbIM 3any-
CKalOUIMM HMIYJbCOM, TMOCTyNalOWUM Ha 6a3y TpaH3uctopa Tp MOAY.s
M2-1. Takum o06pas3oM, ecau cXeMa HaXOIUTCsI B DeXHME OLHHOYHOTO
H3MEpeHHs, TO pesie BbLAEPKKH OCTAaHETCH BHIKJIOUEHHbBIM 1O TeX IMop,
noka He OyneT BKIIOYeH cieaymomuii nuka kHonkoit K. B rtpurrepe
M2-12 puop ZI; BKJIOYeH B OGPaTHON MOJNSIPHOCTH 10 CPABHEHHIO € AHO-
JaMu ADPYrHx Tpurrepos M2.

Ta6auuma 3

Moweamia | o | 1 | 2| as|4|s5]|6]|7]8]o

Pys — |+ |-

!

1

N
+ 1+

+

|1 ++
+ 14+
| +++
++++

+
n

IBe rpynnbl KOHTAaKTOB pese BbIAEPKKH Py; BKJIOYAIOT Hampsixe-
Hue 220 8 Ha uudpoBele UHAMKATOPBl Jg—JI1;, NPHUEM HA AHOABI HHAH-
KaTOPOB HanpsxeHHe nojaerca uepes anoiy [y H aHOJHble COMPOTHB-
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JieHust Ri0—R103, @ Ha coorBercTByiowuit katon IL[H — uepes koHTAKTH
pene P;—Pi5 B cootBercTBuHH ¢ Taba. |1—3.

Uepes TpeTbio rpynmy KOHTAakKTOB pesne Py W Pe3HcTOp Rgg MPOHCXO-
IUT 3apsi KOHAeHcatopa Cjz NOJIOXKHTENbHBIM HampsykeHuem. [Ipu
BKJIIOYEHHH pefie Pi7 MOJOXKHTENbHBEI HUMIY/IbC ¢ KOHIEHCaTopa Mojaer-
cq depe3 auopabl J[; Ha Tpurrepsl M2 u M3 (3a uckmiouenneM M2-1 u
M2-12) wu ycranaBiuBaeT HX B
HCXOJIHOe cOcTOsiHHe (Korga pe-
Jle, YnpaBifIOllHe  JeluTeleM
06pasuoBoro HanpsKeHus, oGec-
TOYEeHBI).

Taxkum o6pasoM, ympasJsio-
llee YCTPOHCTBO NpPHUBOLHTCA B
HCXOLHOEe COCTOSIHHE M OKasbl-
BaeTcsl MOATOTOBJEHHBIM K Haua-
1y CJefyiollero LHK/Ia H3Mepe-
HH5L

IMuranne uudpoBoro BOJBT-
MeTpa NPOHU3BOAUTCSA OT CETH Ie-
PEMEHHOr0 TOKa HampsiKeHleM
127 umu 220 6. B uenb nepsuy-
HOH OOGMOTKH TpaHcpopmaTopa
BKJIIOYEH IJIaBKHH TNpefoXpaHu-
Teab ITp. HanpsixeHue nuTanus
LI Gepercsi  HemocpeACTBEHHO
OT ceTeBOH OOGMOTKHM TpaHchop-
MaTopa Ha HanpsikeHue 220 a.
IMuranue naMn moacsera Happs-

KenneMm 10 6 npousBosuTca OT  Pyc, 11, I[lpuupunuadbHas cxeMa

4

CIelHaJbHOTO OTBOJAa CETEeBOM naatel C.
06MOTKH uepes pe3UCTopbl R,
Ru H RIZ'

C mnonuxaioueli o6MoTKH TpaHcdopmaropa, uMelolllel OTBOA OT
cepeMHBl OGMOTKH, NepeMeHHOe Hamnps»KeHHe MOJaeTcsds Ha fABa JBYX-
NoJiynepHOAHbIX BbimpsiMuTenst (nnata C). IIpuHuunuanbHas cxema mJaa-
Thl TNpHBefeHd Ha puc. 11. BuiNpsMHTeNb NONOXKHTENPHOTO HaNpsiKeHHs
cobpan Ha auonax M, M1, @ BHNOPSAMHTENb OTPULLATEJNLHOTO Hamps-
KEeHHs — Ha BKJIIOYEHHBIX NapaJule/bHO TMOo ABa gHoxa B naeue He—/s.

BoinpAM/IeHHOE MOJOXKHTEJNbHOE HalpsiKeHHe uepesd T-o6pasHbil
GuABTP, CcOCTOAWMA H3 pPe3ucTOpOB Ry, Ry u koHgencatopa Cs,
nogaercss Ha  KpeMHHeBbiii  cTabuiutpod M3 4Af  NOJyYeHHS
cTaGHIH3UPOBAHHOTO HampsxeHuss +10 8 u uepe3 pesucrop R, — Ha
CTaGHAUTPOH [[i5 AJAA TOJNyYeHHs CTAaGHIU3HPOBAHHOIO HampsiKeHUs
+56 8, aBasiolerocs HCTOYHHKOM o0GpasnoBoro Hanpsixkenus. Hecra-
OniM3npoBaHHOe HampsixkeHne +27 8 cHuMaercs ¢ Koupencaropa Cs
(cm. pHe. 3).

BhinpsiMyieHHOE OTpHUATENbHOE HamnpsiKeHHe IONAETCS B CXeMy
3JIEKTPOHHOTO CTaGHUIH3aTOpa HAaNpsXKEHHH, COOPAaHHOTO Ha MOLIHOM
TpaHaucrope Ts THna I14B, ana nosnyueHus Toka Harpysku 0,4 a. Ympas-
JIeHHe TOKOM TpaHaHcTopa I NpPOH3BOAMTCS TpaHsucropaMu TgH Tio.
OnopHoe HanpsiKeHHe CXeMbl CTaGUIM3alUM TOJy4Yaercss Ha KpeMHHe-
BOM cTabunurpoe [y, TOK mwepe3 cTaGHIHTPOH 3aBHCHT OT CONPOTHB-
JeHus1 pesuctopa Ry u JeXHT B npexenax 3—I10 ma.

Cralu1n3upoBanHOe HanpsiKeHHe MOXKeET PeryJHpOBaThCsl B LIHPO-
KHX Tpefenax NOTEHUHOMeTPOM Ryr. IIas craakMBaHHa TNyJbCaUdd Ha
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BXOJe H BHIXOJe CTaGH/IH3aTOpPA BKJIOUEHbl 3JIEKTPOJHTHYECKHE KOHIEH-
catopsl Cs, Cy u Cs. Hanpsixkenne — 5,6 8 nnist nuTaHus geautens o6pas-
I[OBOTO HaNpsiKeHHs cCHHMaercs co crabuautpona . Tok crabunusa-
ILMH YCTAaHaBJIHMBAeTCsl COMPOTHBIEHHeM Ri3 H HO/MXKeH OHThL He Me-
Hee 3 ma.

NMPUMEHSIEMBIE N ETAJIH

B undpoBOoM BOMbTMETPE NPUMEHEHBl CTAHAAPTHbLIE MaJjorabapHT-
HBle DagMOdJIEeMEHTHl M [IeTasH, M03BOJMBLIME CMOHTHPOBATH CJOMKHBIN
NpHGOpP B CPaBHHTENbHO HeGosbLIOM obGBbeMe.

Cxema npuGopa cc6paHa Ha 72 TpaHsucTopax, 93 MOMYNPOBOIHH-
KOBBIX AHonax, 16 snekTpoMarHHTHBIX pene tHna P3C-22 (compotusine-
HHe oOMOTKH 750 om, TOK cpabaTweiBaHus 20 ma, pabouee HamnpsiKeHHe
24 8). Pene uMeloT ueThipe TPYNNB KOHTAKTOB Ha TepEKJIOYEHHe.

Hupukauusi u3MepeHdii NPOH3BONMTCS UYETHIPbMS HHGPOBLIMH HH-
nuKkatopamu Ttuna HH-2, KoTopble YCTAaHOBJIEHH B CIELHAJbHBIX OJHH-
HaANATHUITEIPbKOBHIX JlaMmoBbix NaHensx thuma TTJI1L1-1TI.

B npuGope Moryr GuiThb HMCMOJB30BAHBI M ApPyrHe HH(DPOBLIE HHMIH-
KaTopbl, HanpuMep HH-1, Ho B 3TOM ciayuae raGaputel npu6opa mnpH-
JleTCsl 3HAYHTeNbHO YBeJHYHTb H ToA06paTh [ApYrue COMpPOTHBJEHHS
pesucTopoB Rjgo—R)o3.

Moaynn M1, M2 u M3 co6pauw Ha Ttpausucropax tuna I116. Idas
obecrieyeHHn YeTKo# paGOTH TPUrrepOB HEOGXOAHMMO mMORO6GpaTh TpaH-
3HCTOPHl MO NapaM ¢ ONMHAKOBBLIMH XapaKTEPHCTHKaMH mo Koadduuu-
eHTY yCHJeHHS O # O06paTHOMY TOKy Kossiektopa [xo. B Tpurrepax
MOXHO HCIO/b30BaTh TPAH3HCTOPH ¢ KO3(D(PHIHEHTOM YCHJIEHHT «
He Menee 0,96. B ciyuyae npumenenus tpaHauctopos THna MIT16 (c yse-
JIMYEHHOH BBICOTOW KOpmyca) Heo6XOQMMO YBEIHYUTL WIMPHHY NpHGOpa
Ha 25—30 MM M AJIMHY PAacTOPHBIX BTYJOK MEXIy MJiaTaMH Ha 2—2,5 MM.

B Moaynsx ucnonbloBaHbl MOJYNPOBC THHKOBHIE AHOAM THma JIOT,
HO MOXHO CTaBHTb JIOOBIE MaJOMOILHBIE NHOIBI C TOMYCTHMBIM o6par-
HBIM HanpsiXKeHHeM He MeHee 30 6.

B wmoayasx wucnmonb3oBaHbl ManoraGapUTHBIE pPE3HCTOPH  THMA
YJIM-0,12, MT-0,125 uau MJIT-0,25 u Kounencatopw tHma MBM em-
Koctbio 0,1 mkgp u BM emkoctbio 0,01 mxdh.

Ins nonyueHus BO3MOXKHO GOMBUIETO BXOAHOTO COMPOTHBJICHHS
veuautenss TpaHsnucTopel Ty u Te MOMKHE HMETb MaKCHMAJbHBIR K03bh-
(HIUHEHT ycHJIeHHs O MO TOKY W OXHHAKOBble Xapakrtepuctukn. Ocranb-
Hble TPaH3HCTODH YCHJIHTENS MO/IKHBI UMETb KODDHUMEHT ycHNeHus o
He MeHee 0,97.

Konpnencatopsl ycunutens: snektposutdaueckue Tuna ATO-1 uan
OM: pesucropn YJIM-0,12 uau MJIT-0,25.

Peste-mpepoiBaTtens mepenesan M3 3J€KTPOMATHMTHOTO peJie THNA
P3C-15. Lleabio nepeaciku sIBASETCS orpanivende Xoma SIKOps penc
s yMeHblleHHsi ero «japeGesra». Pene-npepbiBaTesab HeoOXOMHMO Ha-
CTpaHBaTh IO YCTAHOBKH €ro Ha IuiaTy, uyTo6Gbl He NMOBPENHUThH NeYaTHHIH
MOHTaX.

Tpancdhopmartop nuranus co6paH Ha cep/ieYHHKe H3 MJIACTHH TPaHC-
dopmartoproft cramu 1119, tommuna Habopa 26 mm. O6MOTKHM TpaHC-
topmaTopa pacnosioxeHbl B Clelyiolel MOC/JAeN0BaTeNbHOCTH: CHayasa
Hamotanbl o6MotkH [ u Il (o6e HaMOTKM yKIambiBalOTC B Kapkac
ONHOBPEMEeHHO), 3aTeM Hauano o6MoTkM | mpumamBaercs K KOHIY 06-
motku I, nocne wero unamartsiBaloTces obmotku I, IV n V. O6MoTkM
I u IT conepxar no 300 sutkoB nposona [T9B 0,44; o6Gmorka [1/—80)

22



sutkos nposojia I13B 0,18; o6morka [V—960 BuTKOB npoBoj4
I19B 0,18; o6moTka V--760 BuTkOB npososa [13B 0,18,

IlonynposoanuKoBble AHOAbLI BbiIpsMHTeNA—THna [1226 (B Bbinpa-
MHTeJle OTPHUATENLHOrO HampsixeHus Mo 2 AHOAA, BKJIOUYEHHble Napas-
JIeJIbHO AJsi MOJIyueHHs BhINpsiMJIeHHOro Toka mo 0,5 a).

Kpemuuesbie crabunutponbt Az, s, His, H1s, Ais, Lzo—runa 1808
1813, a nns crabuaH3auHH oOpa3LOBOr0 HampsiKeHHs ABa CTAGHJIH-
tpona tuna 2CI156A c HanpsKeHueM crabuiausauuu 5,6 6.

KonpgeHcatopbl eMkocTbio a0 15 mxp—rtuna IM, K-50 uan «Tesla»
eMKocTbio cBbille 80 mxg tana DTO-2 uan K-50.

[lepekaroyaresn nopiuanasoHoB H3MepeHHsi H poaa paboT — MaJo-
rabaputhbele rajetHoie TtHna [IMSII6H, - nepekaiouaTenb HenpepuiBHOrO
H oAHHOYHOro uamepeHuss tuna MT-1, a KHONKa BKJIIOYEHHA OXHHOUYHO-
ro uamepenus tHma KM-1-1. :

JJasi  perynMpoBKM BEJHUYHHBI CTAOM/IM3UPOBAHHOrO HaNpsiXKeHHs
27 g ¥ RJMTEJBHOCTH HMIYJ/bCa peJie-pepbiBaTesi HCINOJb30BAHbI Ma-
JoraGapuTHble nepeMeHuble poBoJOYHble pe3uctopnl THna CI15-2.

B penutesie 06pasnOBOrO HampsikKelHs M BXOJHOM JeJIHTeNe MPH-
MeHsiloTcA pe3ucropsi MJIT mMowHocrbio 0,5 6T Ajisi COMPOTHBJACHHH
MeHee 5 Mom u 1 87 nasa conporusieddii or 5 1o 20 Mox.

Pesucropbl Rio, Riz 6/0Ka nuranusi—moloctbio 2 81 tina C5-5,

Rii moutoctbio 1 8T,

KOHCTPYKLLUA

Ha puc. 12 noxkasaHbl neyartHble COeQMHEHUs IJIAaThl YCHJHTes H
BHJ €€ CO CTOpPOHBI AeTased.

Pejie-npepbiBaTesb npHXKAT K IJaTe CKoOOH, KOTOpas KpemuTcss K
naate BuHTOM M2. LlokoneBKa peJe-npepoiBaTesil Tl0Ka3aHa Ha €ro
KOpIIyce; pacnoJioxeHHe KOHTAKTOB COOTBETCTBYET €ro BHAY CO CTOPOHbLI
BBIBOJOB (KaK B paAuoJlaMIax).

Ha naarte [ pacnauBaloTcsi pe3HCTOpHI Nocje HX Nmombopa MNpH Mo-
MOLUM 3J1eKTPOHHOro MocTa. OT TOYHOCTH MoaGopa CONMPOTHBJEHHH pe-
3HCTOPOB OYZAeT 3aBHCETb TOYHOCTb paboThl NpHOOpa.

Jisi oOJjerueHHsi nogGopa Kakjaoe CONPOTHBJEHHE COCTABJEHO H3
IBYX DE3HCTOPOB, COEJMHEHHBIX INOC/JeA0oBaTeNbHO. MeTopHKa MnoAbopa
CONpOTHBJIEHHH NOAPOOHO H3JIOMEHA B pa3fe/e «HacTpodKa npuéopar.

[leyarHoie coeguHeHuss ¥ MoHTax naat [, P, C npuBefeHbl Ha
puc. 13, 14, 15.

MoHTax npu6Gopa NMOJHOCTBIO BLINOJIHEH Ha NedYaTHBIX nJjaTax.

BeimosiHEHHe TPHITEPHBIX CXeM B BHAE MOJYJeil onpeaenserca BO3-
MOXHOCTBIO HCINOJIb30BaHHSI HX B Da3jIMYHBIX 4YacTAX CXeMbl, Kak
CTaHAApTHOrO 3JleMeHTa, a TaKXe I03BOJfAeT INOJIHEe HCIOJb30BaTh
o6beM npubopa, Habupas HX B GJIOKH 3TaXKepO4YHOro THINA.

Kaxapiit Tpurrep BpeMEHHOro pacnpefe/uTe]s HMIYJbCOB BBIIOJ-
HeH B BHAe MoAyas MI. B BoabTMeTpe HCNONb30BaHb 13 ModyJei,
o603HaueHHbiXx ¢ MI-1 nmo MI-13. O6o3HaueHHa 3JEMEHTOB MOLyJs [a-
Hbl HEe3aBHCHMO OT OGo3HaueHHMs OOued cxeMbl BoJbTMeTpa. [leuarnbie
CoelUHEHH M BHJA CO CTOPOHBI Aerajed npusefeHbl Ha puc. 16. [dsa
OTBEPCTHsi AHaMeTpoM 2,7 Mm npefHasHaueHbl AJs COOPKH MoayJed B
640K, cocrosimuil u3 13 maar (mopyau MI-1 no MI-13).

Cuernble Tpurrepel M2 u M3 Bbino/HeHbl TakXke B BUAE OTHEJbHBIX
MmoayJaei. Husi Mmonyaeis M2 u M3 ucrnoab:0BdHb OLHHAKOBBIE NEyaTHbie
naarbl  (puc. 17, a). Montax wmoaynes M2 u M3 nokasan Ha
puc. 17, 6 n 18. C6opka MopayJeil B 06JOK MPOM3BOAHTCA B CJelylolled
nocjaejosareabHoctu: M2-1, M2-2, M3-1, M2-3, M3-2, M2-4—M2-11.
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DeKTpHUECKHEe COelHHEHHS MeXAy MOAYASMH, cOGpaHHBIMH B 610K,
POH3BOAATCA MepeMblukaMil U3 OJHOKHJ/IbHOrO MEAHOTO 1POBOJA AHAMET-
pom 0,2 mm.

BxonHo# neauTeNb HanpsiXKeHus Ha CONMPOTHBJNEHHAX Ry — Ry CMOH-
THPOBAH HeNoCPeACTBEHHO Ha mepekjoyatene /1. Kaxnoe comporTusie-
HHE COCTOHT M3 [ABYX PE3HCTOPOB, BKIIOYEHHBIX IOC/Iej0BaTeqbHO. Bcee
COMPOTHBJIEHUs AeJnTelsi MOAGUPAIOTCS TaK XKe, KaK H JeHTeab o6pas-
UOBBIX Hamnpsi2keHHil, ¢ 60JbIIOH TOYHOCTbLIO.

“11@o

i)

135% 02
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Puc. 12. Inara .

a — nevaTHble COeAMHEHMs; 6 — BHO CO CTOPOHBI JAeTaJelt.

DnieMeHTHl CXeMBl 3aNMycKa IMK/Ia YCTAHOBJEHbl Ha KOJOAKE PSLOM
¢ KHONKOH ojanHOuHOro H3MmepeHus K. Pene Pj;, uepe3 KOHTaKThl KO-
TOPOro INOjJaeTcsl HampsiXKeHHe Ha LH(POBbIE HHAHKATOPHI, YNpPaBJsercs
monysneM M2-12, pacnosioXeHHBIM OTJHeJbHO Ha maccu nmpHGopa. Heno-
CPeACTBEHHO Ha KOHTakTax pesne Pj; pacmasiHbl 3jeMeHTH cXeMbl c6poca
CYETHBIX TPHITEPOB.

CoefHHEHHST MEXAY OTAENbHbIMU IVIATAMH BbIMOJHEHbH MOHTaXXHbBIM
npoBoxoM ceueHHeM 0,12 mm2. [Ins1 yMeHblIeHHs] HaBOJOK NPOBOXHHUKH OT
BXOJHBIX THe3X M JesuTessi 00pasuOBHIX HalpsXKeHHH HEOOXONHMO BHI-
MOJIHSITb 3KPAHHPOBAHHBIM NPOBOJIOM.
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IIpu MoHTaxe caenyer obpaTuth oco6oe BHHMAHHe Ha Kayect-
BO 3a3eMJellHs NPOBOJAOB H 3KpaHHPOBaHMe ycHauTensi. [Ipu yBenuueH-
HBRIX HaBOJKaX, COM3MEpHMbIX C BXOJHBIM CHTHAJOM, Hy>XHO mnopo6parh
ONBITHBHIM NMYTEM TOYKY 3a3eMJIEHHS] MJIAaThl YCHJUTEJS Ha MIACCH.

W 30808080808 0803808 p & p\,° .
F_\,s/é I 7% Nn N N s
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Puc. 13. Iaara [J.

a — neyaTHble COeAMHEHHs; 6 — BUL CO CTOPOHLI feTaJjef.

[TevaTHble nIaThl M3TOTOB/JEHBl METOAOM XHMHYECKOTO TPaBJeHHA
¢donbrupoBaHHOro crekJorekcronuta. Tonmuua Bcex maat 1,5 mm. Has
MOJlyYeHHs: PHCYHKa NeuyaTHOHl MaaTel HeOGXOAMMO INpPeIBAaPHTENbHO H3-
FOTOBHTb HEraTHB C TNpPHBEJEHHbIX B KHHIe PHCYHKOB B HYXKHOM Mac-
mra6e. HeraTus poskeH ObITb OueHb KOHTPACTHHIM AJi TNOJYYEHHS
KayeCTBEHHOr0 OTMeyaTKa Ha 3MYJIbCHH.

Ha o6e3XupeHHYI0O 3aroTOBKY €O CTOPOHBbI (hOJbTH CJIelyeT HaHeCTH
CJI0H KHCJIOTOYNMOpHOro Jaka. MoXHO HCHo/Mb30BAaTh ILEJNJIauHbId J1aK
Hiad Jio6oH HHTpPoJaK. 3aTeM Ha MOBEPXHOCTb, MOKPBITYIO JIAKOM, HaHO-
cutcs 2—3 cJ0sl CBETOUYBCTBHTENBHONH 3Myabcud. Peuent u cnocod
NPHrOTOBJIEHHS 3MYJbCHH JAOCTAaTOYHO TMOAPOGHO H3JOXKEHbl B JIHTE-
patypel.

Ha BhicylieHHyI0 5MYJIbCHIO HakJafblBaeTcsi HEraTHB M 3KCIOHHPY-
€TCsl CBETOM MOLUHON JaMibl (BpeMs 3KCHO3HUHMH NOXGHPAETCH ONBITHRIM
nyreM), 3ateM HM3006pa)keHHe NposiBAsieTcs B Telaoi Boje. B pesyabra-
Te NPOSIBJEHHS HAa 3arOTOBKE JOJIXKEH MOSBHTbCS PHCYHOK NeyaTHOH mJja-
THl B TEX MecTax, KOoTopble ObIM 3acBeuyeHbl (Ha HeraTHBE CBeTJble
Mecta — npoBogHUKH). C He3acBeyeHHBIX YYaCTKOB 3MYJbCHS [IOJIKHA
MOJIHOCTBIO YIAMHThCA BOLOH.

[Tepen TpaBineHneM nuaTy THIaTeJbHO NPOTHPAIOT DPACTBOPHUTENEM
L5l yHaJeHHsi Jlaka ¢ Y4acTKOB, NOMJEXaIlMX TpasJjeHHi0. TpaBuTb

! CnpaBouHHK ¢oTonobutens moa obuteft pepakuneft C. A. Hoduca, u3n-so
«HckyccTBO», 1961.
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doabry myxHO B pacTBOpe XJOpHOro XKesesa naorHoctbio 1,3. Tlocae
TpaBJieHHsl OCTABLIMECS MO 3MYJbCHeli yuacTKH $oJbrH (NMPOBOLHHKH)
OYHILAIOT OT 3MYJbCHH B PacTBOpe LLUEJNOYH, a OT IJIEHKH Jaka — pac-
TBOpHuTesneM. [lasi Toro 4TOGbl NPOBOJHUKH Jy4llle MAsIMCb, HX MOXKHO

necepeGpUTh JIOGHIM H3 NOCTYNHBIX CIOCOGOB.
DCKH3 KOHCTPYKUHH BOJBTMETpPa MOKasaH Ha puc. 19. O6mui BUL
6es koxyxa npuBeaen Ha puc. 20, g, 6, NeTanM KOHCTPYKUWH — Ha

puc. 21.

A\ 4
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Puc. 14. Inara P.

a — MevyaTHble COeNHHEHHS; 6—Blful CO CTOPOHBI jJeTaleft,

Bce a/eMeHTH KOHCTPYKLHH pacloJioXeHbl HAa pasGopHoM iaccu [
(3mech M Jajbllie B TeKCTe NPHBOAHTCA HyMepauHusi AeTajiell, IIOKa3aH-
HBIX Ha puc. 21). 3amHsas cTeHKa 2 KPeNmHTCd NPH NOMOIUH BHHTOB K
maccH mpuGopa. B Bepxnelt uyacTH pacmosioXKeH KpOHUITeidH 3 ¢ OQuH-
HaAUATHLITHIPbKOBLIMH JIAMIIOBBIMH NaHeNsIMH IS HUDPOBHIX HHIUKA-
TopoB. Ha 3TOM e KpOHLITefiHe HA ABYX NSTHKOHTAKTHBIX KOJOXKAax
pacnasiibl aHOAHbBlE PE3UCTOPbl HHAMKATOPOB Rjo0—Rio3 U BHINPSIMH-
TenbHBI THOX [p. B HUXKHeli OTOrHYTOH YacTH KpOHIUTEHHA HMEIOTCS
JBa nasa [IJis PeryJHPOBKH IOJIOXKEHHS] UH(POBBIX MHIWUKATOPOB OT-
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HOCHTeJIbHO JIHLEBOA naHenH. KpOHIITEAH KpemuTcsi K I1IAcCH ABYMS
BHHTaMH 4Yepe3 3TH masH. PAJOM ¢ KpOHIUTEAHOM yCTaHOBJEHH [Ba
6aoka pesne. Kaxpbifi 60K cOCTOMT M3 ceMu pede Tuna PC-22, ykpen-
JIeHHHX Ha cKobe 4. K omHoMy u3 G6G/0KOB MO rafiku peje Kpemsitcs
IBa KpOHWITeAHA 5 M1 3aKpelsleHHsl MJaTH JejHTesas 0O6pas3loBbIX

Puc. 15. Ilnara C.

a — neyaTHb'e COeAMHeHMs; 6 — BHA CO CTOPOHBLI HeTajed.

HanpsixkeHuit (miatbl JI). PsagoM ¢ maaroét I HaxonuTcsi GJOK CYETHBIX
tpurrepoB. Kaxnas TpurrepHas siyefika BBINOJIHEHA HAa OTIEJBHON MJa-
Te B BHAe Moxyas. B Gaok coGpanel 13 MonyneH, KOTopble COelHHEHbI
Mexay co6oii ABYMS WINMJIbKAMH AHAMeTPOM 2,5 MM C pacNOpHBIMH
BTYJKaMH RauHOA 9 mm. BJok KpenmuTcs K IIAacCH YrolKaMH, HMEIOMIHMH
pe3bGoBrle oTBepcTHsi M2,5 nas mmuaek. Ha 3amHeit crenke pacrogo-
»KeHbl Tpu noteHuuomerpa tuna CIT0-0,5 (1ns KanHGpOBKH BOJbTMETpa
H YCTaHOBKH «HYJSi») M npejoxpaHuTeab nutaHus. Kpome Toro, K 3aa-
Hell CTeHKe KpenmHTcs ABYMS BHHTAMH HCTOUHMK 3TAJIOHHOTO Hampsixke-
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HHH—HOpMaJIbell':{ ajnemenT. Ha nepenHeﬂ CTeHKe I11acCH 3aKpernJieHbl
nepexkJaryaTeJu poaa pa60'r H noiavana3oHOB H3MepeHHs, a TaKXKe
nepekJyaTeJb U KHONKA OJWHOYHOTO H3MEpEHHS.

S R
+ 3
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! R ReR;C; R
Puc. 16. Ilnata moayas MI. a2, Rg 4y RefyCy Ky
a — neyaThble CoeJlHHEHus; 6 — ) 4
BHJ, CO CTOpPOHBI JeTaJjed. >

B noaBaje waccH psAAOM C mnepekJioyaTesiMH HAaXOJMTCH MJaTa
ycunutenss ¥. Jljas yMmMeHbleHHs HABOJOK NJaTa OTAeJNeHa OT OCTaJb-
HOTO MOHTa)a C MABYX CTOPOH MeTa/UIHYeCKHMH 3KDaHaMHM, TOJLIMHOH
0,5 mm. [lnata ycuaurenss KpemuTcsi K 3KpaHy [OPH MOMOLUM YeThIpex
BHHTOB M2 u a6 tonmuuoft 2 mm. C Apyroil CTOPOHBI K 3KpaHy Kpe-
MUTCA IJaTa C 3JeMeHTaMH YIpaBJslollero ycrpoicrsa (miarta P).

AN
sCdat

50%*02
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Puc. 17. Ilnata moayna M2.
a — NnevyaTHbie COeRHHEeHHd; 6—BHJ.1 CO CTOPOUHBI netajnet.

DuieMeHTHl BPEMEHHOTO paclpefe/iuTe/st HMIYJbCOB BbIIOJHEHB! B
BHAE OTAeJbHBIX MOIYJel H coOpaHbl TaKk e, KaK H CYETHbIE TPUITEpHI,
B 6JIOK 3TaxepoyHoro THna. Bcero B 6s10k BXomut 13 Moxysei, coeau-
HEHHBIX Mex1y co0oii ABYyMsl WINUJAbKAMH AMaMeTpoM 2,5 mm C pacnop-
HBIMH BTYJKaMH IJMHHOR 9 MM,
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Psanom ¢ GaokoM yeradoBién Tpanchopmatop nuTaHus, o1iedeHHuiil
OT OCTaJBbHOrO MOHTaXKa 3KPaHOM, W MJata C 3JeMeHTaMH 0J/ioKa NuTa-
A (naara C). Mownelii Tpausuctop crabuanrsaTopa HanpsKeHHit
YKpenJieH Ha 3KpaHe TpaHchopMaTopa H H30JHDOBAH OT HEro NpOKJai-
KOH H3 caiofbl. Bosblias nuoulagb 3KpaHa crnocoOCTBYeT xopolleMy
OTBOAY Telsia OT KOpHyca MOLLHOrO
TpaH3HCTOpA. DJIeKTPOJIUTHUYECKHE |
KoHaeHcaTopel DTO-2 6.0Kka nuTa-
HHSl  Paclosio’KeHbl OTAeJ]bHO OT
miatel C M npunasiibl K KOJIOJKaM,
YCTaHOBJNEHHBIM Ha llaccH mpubopa.

Ilepennsis crenka npubopa 3a-
KpbITa JIeKOPATHBHOI nNaHe/blo 6 ¢
KO3bIpbKOM, KOTOpas pasjeneHa HA
TpU yacTH. BepxHsis uyacTp naHelH
HMeeT OTBepCTHs AJs UH(POBHIX
HH/IHKAaTOpOB M yKasaTe/si MOJsipHO-
CTH H 3aKpbiTa Cchepeid  cepbiM
¢dbunbTpoM. MexXay  OTBepCTHUAMH
HHAMKATOPOB pAacMoJIOXKeHbl yeTbipe
OTBEPCTHsT AHAMeTpPOM 3 MM, KOTO- .
pble NOJCBEYHBAIOTCS JaMNaMH TH-
na CM-36 u yKasbIBalOT MOJIOXKEHHe
JIeCAATHYHOIO 3HaKa -(TOuKy).

B cpennefi uacTH naHeau pac-
noJIoXKeHbl Ta6Ji0, yKa3blBalollHe, Ha
KaKoM TOAJAHana3oHe H3MepeHHs HAXOJAHTCA MNepeKJaiouaTesip nojgauana-
30HOB. Tabso moicBeuuBalOTCH TEMH »Ke JaMNaMH, 4TO W JeCATHYHble
3HAaKH.

Biiokn noacBeTkH 7 necsTHYHBIX 3HAKOB H Tabs0 M0JAHANa3oOHOB
H3MEepeHHSl BLIMOJIHEHbl B BHJE OT/AEJbHBIX CBETONPOBOJOB H3 OpraHH-
yeckoro cteksia. CBeTonpoBOj MOJNHPYETCsl CO BceX CTOPOH, BKJIOUas

Puc. 18. Iaara Moayas M3
(BHJA CO CTOPOHBI JeTase).
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Puc. 19. DckH3 KOHCTPYKLUHH BOJbTMETpA.
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OtBepCTHE IHAMETPOM 5 MM, 3aTeM IJIOCKOCTH KpacATcs cHayana Ge-
JIOi, 3aTeM uepHOil KpacKoH, Kak MNMoKa3aHo Ha pucyHke. IloBepxHocTH
CBETONPOBOAA Nepel CKOLIeHHbIMH YYacTKaMH M B OTBEPCTHAX HYXHO
npefoXpaHuTh OT MonajaHusi Kpacku. CBeTONpPOBOAK KPemaTcA KaXKAbli
AByMsi BUHTaMH M1,6 K nepenHeil cTeHKe LIACCH TaKHM o6pas3oM, 4TOGH
Gosibilasi CKOLIEHHasi NMOBEPXHOCTb HaXOAMJAach HanpoTus Tabnao, a

fn, M » Ty K Lok modyned M1 inomaC >a)

fnama ¥ Maama P : p

4

Puc. 20. Buemnuit Bua BoJabTMeTpa Ge3 KOXKyxa.
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R 185 ) 104 , Majas CKOWEHHasi MOBEPXHOCTb—
| | | HampoTHB OTBECTHS JIECATHUHO-

ro 3Haka (aHamerp 3 Mm) Ha
JIMLEBOH maHenu (OTBepCTHsi B
IacCH [Jsi KpemJieHHsi CBeToIpo-
BOJIOB Ha pHCYHKe He I[I0Ka3a-
Hel). B oTBepcTHs auaMeTpoM
5 MM B KaxIblii CBETONPOBOL
K 7{. BcTaBJsieTcsi KoaGa samnbl. das
Aénams /\2’7 TOro yTOGLI JlaMNbl He BbINAJIH
) H3 OTBePCTHsl, OHH C3aAH MpHXKa-

95

o THl MOJIOCKOH H3 ry6GuaToil pesH-
60 Hbl, BCTaBJIEHHOH MeXAy LOKO-
JeM JaMn ¥ KpOHIITeHHOM J.

Jlamna, yxasbiBaioulas mo-

I 140 !@ JISIPHOCTb H3MepsieMOro Hanps-

JKEHHS, HaXOAUTCAA 32 (UIABTPOM,

Puc. 21. UepTexu meranel kopmyca, C/1€Ba_OT LHMGPOBbIX HHAHKATO-

poB. Ilepex Jsamnoi#t ycraHoBJe-

Ha MackKa ¢ H306paxieHHeM 3Ha-

ka «+» Tak kak Jamnsl

paboTaloT NpH NMOHHKEHHOM Halpsi)KeHHH NMHTaHHs, HeoOXOAUMOM s

YPaBHHBAHHA HX SPKOCTH C SIPKOCTHIO CBeYeHHs LH(QPOBBIX HHIHKA-

TOPOB, TO CPOK CJYyXObl HX jpocratouHo Gosabwo#. Ilostomy pas mpo-

CTOTHl KOHCTPYKLMH JIaMIbl HE MMeEIOT IaTPOHOB, a NPOBOJA NOJNAHBA-
I0TCSl HEeNoCpeJICTBEHHO K II0KOJIIO,

B HuXKHefl yacTH TMaHeJH HAXONATCS OTBEPCTHS [/ OCeil NepeKJo-
yaTesell, KHOMKH H TyMmG.aepa ONHHOYHOTO u3MepeHus. B seBoM HHXHeM
yIy nNaHeNd 3aKpersieHbl ABa THe3jna [Js TOMAKJIOYEHHS H3MepseMoro
HaNpsIKeHUs.

IIpu6op 3aKkpHT cTaabHbIM KoXyxoM 8 TtoduuHoi 0,3 mm. Koxyx
KPEMHTCS CHU3Y K INACCH YeThIPbMsi BHHTaMu c pe3b6oii M2,5.

CHH3Yy K KOXKYXY Ha MNeT/sX KPEMHTC OTKHAHAs MNOACTaBKa-CKO-
6a 9, mosBossiOUIas TPUNIOAHATL NepeHIon uacTh npubopa Aas ynob-
CTBa CYHTHIBAHHSI TIOKa3aHHil ¢ HM(POBBIX HHIHKATOPOB.

KoxXyx ¥ 3amHsis CTeHKa TOKPBHITHI JEKOPATHBHOH MOJIOTKOBOH
3MaJblo, KO3bIpEK M INOACTaBKa-CKo6a XPOMHPOBAHBHI.

HACTPOHMKA NMPUBOPA

Hacrpofika npuGopa, conep:kauiero GosblIoe KOJHYECTBO KacKanoB
Pa3NMUHOTO Ha3HAYeHHs, JOCTATOUHO C/IOXKHA M Tpebyer TIPHMEHEHHS
CleqyIOlMX HM3MepHTENbHbIX mpubopos: naBa ocuumiorpadpa (Cl-4
¢ JIIMTeJbHBIM MOC/HECBeYeHHeM 3KpaHa H JI0GOH HMIYJbCHBIR); 1Ba
JAMNOBHIX BOJbTMETPA (/151 M3MeDeHHs NePEeMEHHOro H MNOCTOSAHHOro
nanpskennit Tina A4-M2 u oGOl HMMMyJibCHBIN); reHepaTop npsiMo-
YIOMBHBIX HMIYJIbCOB, TOZBOJISIIOLLHI MOJAYYaTh HMMYJIbCH JVIHTEJNbHOCTDIO
oT 100 mkcex 1o 500 mcex ¢ ammautynoil no 10 8, a Taxke NMpPOLEHTHBIH
uncdposoii Moct thna E6-9 (umau nonyaBTomMaTHueckHit uuppoBO#H MpPO-
ueHTHBIt MocT Tuma P337).

[lepen ycTaHOBKON 3JIEMEHTOB Ha MJaThl HX CJaeayeT TLIATeNbHO
NpOBepHTh, TAK KaK B CJyJae 3aMeHbl HEHCNIPaBHBIX JeTajed, BasHHBIX
B TeuaTHble TAaThl, BO3MOXHO TNOBPEX/EHHe MeYaTHHIX TPOBOLHUKOB.
O6s3aTenbl0 HYIKHO MPOBEPHTH JEKTPOJHTHUECKHE KOHJeNcaTopsl (0Co-
Genno Tna DM) Ha conpoTHBieHHe yTedkH. CONPOTHUB/IEHHe YTEUKH
nposepseTcs OMMETPOM M JOJIKHO GHiTh He Menee 300 KoM,
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Tpausucropbl nposepsiorca npubopom tuna UIIT-1; nomynposox-
HHUKOBBle AHOIB — OMMETPoM TpaH3HCTOpH, yCTAaHOBNEHHHE B MOLY-
aax MI, M2 u M3, nomxHsl HMeTb OJHMHAKOBble XapaKTEPHCTHKH
B kKaxnoh nape. KoadduuueHTs ycuneHHss 1O TOKy @ TPaH3UCTOPOB
NOJKHB GBITh He MeHee 0,96. TpaH3uCTOpH, yCTaHOBJIEHHbIE B TIEPBOM
kackage ycuauteas T, u To, MOKHH 06/1aJaTb BO3MOXHO 6OJbUIHM
K03 PUIHEHTOM YCHJEHHs TO TOKy a. BmecTo TpansucTopo THNA
[1402 MOXHO NPHMEHATb B TEPBOM KacKajle YCHJHTEJss TPaH3UCTOPH
tuna [1403 uau T1416.

Hacrpofiky y3n0B BoJbTMETpPa ylnoGHee MPOM3BOAHIL OT OTHEJNbHO-
r0 MCTOYHHMKA MHTAHHSA, MO3BONSIOUIEr0 TMONYYHTh HAnpsKeHHe +27 6 H
—27 8 u o6nanamouiero G0OJbHION E€MKOCTbIO.

Qcyunnozpad Pe/re-npepuaa.mewb_ . Rz 1k
| )
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Pus. 22, Cxema HacTpofiku pese-pephBaTes.

-

YcunuTeNb, DACNONOXKeHHHII Ha Tuiate Y, clefyeT HacTpauBaTh,
HayuHasi C DEry/lMpOBKH peJie-npephiBaTens P 10 MOCTaHOBKM ero Ha
neyaTHyio maaty. Jlas PerysspoBKH pejie HYXKHO OCTOPOXKHO MPOPe3aThb
OCTPHIM HOXOM KOJLIEBYIO KaHaBKy Ha KODNyce Ha DacCTOSTHHH 1 mm
OT TOplla, Ha KOTOPOM DACMOJIOXKEHLl BBHIBOIB, OTHENHTb KOPNYC OT pe-
Je ¥ MOJOTHYTb HapYXKHBI KOHTAaKT B HampaBJeHuH K KaTyuke, [oxn-
ruGaTh KOHTaKT yjnoGHee mpH paGoralolieM pesie, BKJIIOYEHHOM TI0 CXe-
Me, H3oGpaxkeHHOM Ha pHC. 22, HAGmoOnas HMIYJAbCH HA 3KpaHe OCLHJ-
gorpada. Ins xopomeli paGoTH pele-mpepuiBaTeNst HYXHO JAOGHTbCS
MHHUMAJIbHOTO X072 SKODS, TMPH KOTOPOM elle TPOMCXOAHT YCTORYH-
BOE TMepeKJIOYeHHe KOHTAKTOB; TPH 3TOM IIHPHHA MMMYJbCOB, HaGJo-
naemMblx Ha 3KpaHe ocurmiorpada, mosiKHA NPHOAMIKATBCST K TOJIOBUHE
nepuona. BoJsee TOYHO AMHTENBHOCTb HMIYJbCOB MOAGHDAETCsT TIepEMeH-
HBIM COTMpOTHBIEHHEM R; M eMKocTbio Cy; NMpH 3TOM TIPOMCXOIHT 3aTs-
rHBaHue OTMYCKaHHS SKOPS pesie 3a CYeT 3apsfia, HAKOIJIEHHOTO eMKO-
cThio. B pesynbraTe HACTPOHKH pene [HOMKHO OGECHeyuTh MoOJyYeHHe
NpsIMOYrONBHBIX HMIYJIECOB C YacTOTON ciefoBaHHs 50 ey mpH CKBaX-
HocTH pBa. Ilocne yCTaHOBKH pese-npephiBaTels Ha mjaty ¥ clenyer
ellle pa3 OTPEryJHPOBATH JJIHTENBHOCTb MPSIMOYTOJNBLHBIX HMIYJBCOB,
nofas Ha KOHTakKTH [, 2 nuaThl mepeMenHoe HanpsikeHue 30 6 a Ha
KOHTaKTH 2, 3 —-mocTosiHHoe Hanpsikenue 5 g. Perysnuposka mauTeb-
HOCTH HMIYJbCOB NPOMU3BOXUTCS NEPEMEHHBIM CONpPOTHBJEHHEM Rie.

Ilns RacTpofiKM YCHJIHTeNS C/eiyeT TIPHUNAATL NEPEMBIYKY MEXIY
KOHTaKTaM# 2 H 5 muaTel, K KOHTakTaM 2 W 7 QpHOasTh KpaiflHHe TOd-
KH ToTeHIHoMeTpa Ris compoTusiennem 10 KoM, a IBHKOK TOTEHIHO-
MeTpa npunmasth K KOHTaKTy [0. K KOHTaKTy 8 MOAKMIOUHTb MCTOUHHK
HanmpsxeHhss —27 8, a k KOHTakTy J-— peryjJupyeMoe HampsiKelne
nocTosiHHOro Toka HanpskeHue HOMKHO peryJanpoBaTbCsi B mpejenax
ot 0,5 m6 10 0,5 6.
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Puc. 23. ®opma HanpsiKeHHH B LENTX CXEMBI.
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[Mocne nopauu NMuTaHus HAZo0 TPOBEPHTb HaflpsKeHHe B TOYKAX,
YKa3aHHBIX Ha cxeMe DHC. 4 M TIPH HEOGXONHMOCTH MPOH3BECTH pery-
JIMPOBKY Halpsi:KEHHA Ha KojJeKTope TpaHaucropa T, mopGopom compo-
THBJIEHHA pe3ucTopa Rys. [Ipu paboTaiouiem pesie-npepniBaTesie Ha BXO-
Jle YCUIHTeNs [OJIKHBl Ha6Jil0JaThCs NPAMOYro/ibHbie HMMYJBCH, aM-
OJHTYyAa KOTOPHX OyAeT 1JlaBHO M3MEHATbCA TpPH  pEryJupOBKe
Hanpsixenusa or 0,50 M8 no 0,5 8; HA BHIXOZE YCWIHTENs IPH 3TOM
JOJKHB HaG/MI0AaTbCsl HMIYJbCHl TIOJIOXKUTENLHOM MOJNAPHOCTH € aM-
anutynoi we mexee 0,6 6. dopMa CHTHAJIOB Ha BXOAE H BBHIXOZE YCH-
JIMTeNs NoKasaHa Ha puc. 23.

CompoTusieHus: nesuTenss 06pasuoBbix Hanpsukenuit (miata J) u
AeJIUTEIH BXOAHBIX HaNpPsUKeHHH ToAGHPAIOTCH NpH noMoliu uudposo-
ro nmpouesTHoro Mocra. Kaxkpoe comporuBneHHe COCTOMT H3 ABYX IIO-
Cle/l0BaTeJbHO BKJIOYEHHBIX PE3HCTOPOB. BesnuuHHBl JOMYCTHMBIX OTKJIO-
HeHWH HOMHHA/bHBIX 3HAYEHHHA CONPOTHBJIEHHH PE3UCTOPOB, yKa3aHHBIX
B CXeMe, NPHBEIEHbl HHXKe:

JonycTtuMble
OTKJIOHEHHS
Pesncropnt conpoTuBJe-
Haft, %
Rg—qu Rl'l’ RS'I 0’05
Ry, R:sv Rss 0,1
o Raa 0,2
Rut Rs2' Ru’ RM 0,5
79> Ngo !
770 a8y Rso 2
76 5
10

Jna obecneueHHs yKasaHHBIX TOYHOCTEH CHayaJja OTGHpalOTCs pe-
3HCTODPBI C OJIHKAHIIMMH MEHbLIHMH K HOMHHAJIBHOMY 3HAuY€HHIO BeJH-
YHHAMM COTIPOTHBJIEHMH, a 3aTeM NOAGHPAIOTCA HeJOCTalOLiHe YacTH
COTIPOTHBJIEHHH 3a cuer MoAGOPa BTOPOro pPEe3UCTOPA, BKJIOYSHHOro f10-
caenoBatenbHo. Ecam ypactes mono6path COMPOTHB/EHHst € GoJbiueft
TOYHOCTBIO, YeM 'YKa3aHO B TabJHIle, To TOrPEUIHOCTL W3MEepeHHsS BOJIbT-
MEeTPOM HampsiKeHuil GylJer MeHbllle yKasaHHoOH B pasgene «llapa-
MeTpBhI».

TTono6panHble pe3ncTOPH TIPHNAHBAIOTCSH K MepeKJaioyaTesio foa-
NManasoHOB M3MEpPEeHHss M Ha TMaTy Jeauteas oO6pa3loBBIX Ha-
MPSKOHUH.

Hacrpofika miatel P mpou3BOAHTCS C/leAyIOLHM o6GpasoM: cHayasa
noA6upalOTCs BEJMYHHBI COMPOTHBJEHHE pe3ncTopos Rgs ¥ Rzs TakuM
o6pasoM, uToGbl TOKM uepes crabunutponsl His u dy ObliH B mpefe-
nax 5—8 ma.

JXKnyuue wMyabtupu6patophl Ha tpaHsucropax Ty, T, Ti, Tis.
Tz u Tis Tpe6yioT moa6opa ANMTENBHOCTH MOJyYyaeMblx Ha BHIXOfe HM-
nyabcos. JKayuwnii MyabtuBuGpaTop Ha TpaHsuctopax Ty, Tip moJxeH
cpaGatbiBaTh Tpu monade Ha xonjencatop Cq (kKoHTaKT I) HMTUynbca
MOJIOXKHTEJNBHON TIOJMAPHOCTH AJIMTENBLHOCTBIO OKOJIO 1 MCeKk W aMIVIHTY-
noft 0,5 6. [auTeNbHOCTD HMMyJIbCA Ha BBIXOJE CXeMbl (KOHTakT 2) pe-
TynHpyeTcst moa6opOM COMpPOTHBJEHHS pesncTopa Ry H JOMKHA OHITDH
8 mcexk. .

Knywufi MynstaBubpatop Ha Ttpansucropax Tz, Tig cpaGarbisa-
eT TIpH TocTymviends Ha Kouneucatop Cps (KoHTakT [4) oOTpHUATeNb-
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HOTO MMNyJbca aMIuTynofi 5 8. IlHTes.HOCTP HMMyJ/bca Ha BHXOAE
cxeMbl (KOHTaKT I3) momxHa ObiTh B mpejenax 480—520 mcex w pery-
JHpYeTCsl MyTeM H3MeHeHHsl eMKOCTH KoHJeHcaTopa Ca; H CONpPOTHBJIE-
HUsL pe3uctopa Ris.

Cxema ¢(opMHpPCBAHHS TaKTOBBIX HMIYJbCOB DEryJHpyeTcs Chely-
IOIMM 06pa3oM: MOAGOPOM COTMPOTHBIAEHUsI pe3ucTopa Rgy HEo6X0ZUMO
MOJYYHTb [JIHTENBHOCTb MMINYyJbCa Ha KoJieKkTope Tis, paBHyio 5 mcex,
OTHOCHTEJIbHO Hayajla OTPHLATEJNBbHOr0 MOJyMnepHOoja TEpeMeHHOro Ha-
NpAXKeHHs, M0JaBaeMOro K KOHTAaKTy 9. TakToBble HMMyJbCcH Ha KOJ-
JeKkTope TpaH3ucTOpa Ti¢ MO/KHBI ObiTb OTPHIATENbHOM TMOJSAPHOCTH
¢ amnautynofi 10—15 6 H aauTesqbHOCTBIO 1—2 MceK.

Hacrpofika cxeMbl coBmajeHHHi M 3JIEKTPOHHOIO KJIOdYa 3aK/ioya-
eTcs B Mopbope BeJHUHHBI COMPOTHBJICHHA pe3ucTopa Rsy mas moayve-
HUs Ha Gase TpaHsucTopa T3 TOJIOXKHTENbHOTO cMelieHHs 40,5 6.
IIpn mocTynJIeHHH OJHOBDEMEHHO Ha BHIXOAB § U 6 CXeMH COBNajJeHHk
OTpHIATeJLHOTO HamNpsixeHHs Ha 6Gase TpaHaucropa T3 NOABHTCH OT-
pHLaTeJbHOE HanpsXKeHHe W CONPOTHBJEHHe LeNH AJS OTPHIATENbHOro
HanpsiKeHHs, MPUJIOKEHHOTO K KOJJIEKTOPY, OyAer GJH3KO K HYJIO —
TPAH3HCTOP TOJHOCTBIO OTKPHT. POPMEI HMNYJLCOB HAa 3JEMEHTax cxe-
MBI YKas3aHbl Ha puc. 23.

[lnata cra6unuzatopa Hanpsikenuft (nnata C) He Tpe6GyeT Kakofi-
nM60 HACTPOAKH 3a HCKJIIOYEHHEM DEryJHpOBKH BBIXOLHOTO Hampsxe-
HHS TOTEHUHOMETPOM Ry7. Ilpu perysupoBke HanpsiKeHus: CcTaGHAH3a-
TOpa CXeMy cJeAyeT OTKJIOYHTb, a HANpsKeHHe NPOBePATb Ha SKBHBA-
JIEHTE HArpy3KH COmpoTHBJeHHeM 70 oM. DKBUBAJIEHT HAarpy3KH BKJIO-
YaeTcst MeXny KoprnycoM mpuGopa u KoHTakToM 7 miate C.

Tpurreper Moayneit M1, M2 u M3 ne Tpe6yioT HacTpofiku npu yc-
JIOBHH, UTO B HHX YCTaHOBJNEHbl 3aBEAOMO HcIpaBuble aeTand. Heo6xo-
IMMO TOJBKO NPOBEPHTh HAJEXKHOCTh CcpabGaTHIBAHHS peJie, BKJIOYEHHHIX
B Tieun TpurrepoB M2 w MS3. Ilas npoBepKH NepeKIIOYEHHH TPUITEPOB
N0C/IeI0BATENLHO TONAIOTCS TIONOXKHTEJbHLIE HMIYJBCH Ha KOHTAKTH
I w 8 tpurrepos Moxyneir M2 u M3 u oTpuuaTeJbHble MMIYJIbLCH — Ha
KOHTAaKTBl 7 u 8 Moxyias MI. AMINAHTyna HMIOyabcoB JOJKHA GBITH
3—5 6, a ux pauTenpHocTh 1—2 mcek. TIpu Mepek/NIOUEHHH YTPaBASAIO-
Lero HWMIyJbca C OXHOIO BXOja TPHrrepa Ha APYrofi TpPUrrep HOJIKeH
NepeKIOYHTbCS H3 OJHOTO YCTORYHBOrO COCTOSTHHS B Jpyroe.

ITocne Toro kak mnaTel GyAYT HAaCTPOEHH M CMOHTHPOBaHH Ha
waccH nmpu6opa, MOXKHO NPHCTYNHUTb K OOlleli HacTpoiiKe.

Chayasna cregyeT NpOBepHTb DaGOTy BPEMEHHOTO PACTOPSAAHTENs
MMTy/IbCOB H CYETHBIX TPUITepoB. [las 3TOA NpoOBePKH HYKHO OTKJIO-
YuTbh cxeMy (GOPMHPOBAHHS TAaKTOBHIX HMIYJAbCOB, a Ha KOHTAKTH 7
Moayneit MI! momaBaTh OZMHOYHBIE TAKTOBble MMIYJLCHl OT reHepaTopa.
3a nepekJIOYeHHEM TPHUITepOB ya06HO HABMONATL MO H3MEHEHHIO MOKA-
3anuit UHGbpPOBHIX HHAMKATOpOB. [last mnocrosmmoro BkJwovenns LU
HYXHO OTKJIOYHTb pene Pz, monas Ha kouTakT 4 moayas M2-12 otpu-
UaTe bHbIH MMOYJNLC TIPH OTKJIOUEHHBIX TIPOBOJAX OT KOHTAKTOB 4 H
8. Tlepen HauajoM HHKIAa HyXKHO MPHBCCTH CUETIIBIE TPHITEPHl B HCXOX-
HOe COCTOsIHHe, NOAaB Ha KOHTaKTHl 8 Moay.aeit M2 u M3 nonoxutesb-
HBIA uMmyaec; npH aToM LU monxue mokasate «0000». Ias samycka
uMK/Ia TlepecueTa HYXHO TNeEPEBECTH Nepekmoyartens [I; BmpaBo H Ha-
XKaTb KHOTKY K; NpH 3TOM MOMXKHH BKJIOYHTbCH pede Py u 3aropeTb-
ca namna Jlg nmon 3Hakom «+». Ilpu nogave credyiolllero TaKTOBOI'O
HMINyJabca JlaMnma JOMKHa moracHyts, a ua IIHM pomxkno mnossuTbCA
uucno «800» (Bkmouutcs pene Pp). [lpu cne;yiolieM TakTOBOM HM-
nyJabce BMeCTo 4ucaa «800» HoJKHO noasBuTbes 49ucyio «400» u T. 1.
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(cm. crp. 18, uamenenue O0GpPA3LOBOrO HAMpsIAKCHUS NPH  BKJIOYEUHH
pene).

[Tocsie 3aBepuieHHsi LIMKJIAa HYXKHO Ha KOHTAaKT 5 maatel P noparb
OoTpHLATe/bHOe HaNpsiKeHHe BEJWYMHOA 5 8, a Ha KOHTAKT 6 OTpHIA-
TeJbHOe HanpsixkeHue —30 8 W TOBTOPHTb IMKJ mepecyeTa, TpPH ITOM
nokasauusa W nonxuel cymmupoBatecsd. B kohue mukaa W mosmxHH
nokasaTtbh uucio «1599». Takum crnoco6oM mpoBepsieTcss paGoTa cxeMbl
COBMAfeHHA M IJEKTPOHHOrO KJoya.

PaGora ycuautenss mnpoBepsieTCs COBMECTHO CO JKAYUIMM MYJBTH-
BuGpaTopoM, co6paHHbBIM Ha tpaHsucropax Ty ¥ Typ. Jas mpoBepkH
HX COBMECTHOH paGOTHl K KOHTaKTy 2 TuaThl P HYXHO TNOAKJIIOYHTH
3JIeKTPOHHBbIA ocuuiorpad H HabmogaTb HMOyJabcH, copMHUpoBaHHBIE
MyJbTHBHGPATOPOM TPH TMePeKJIOYeHHH BPEMEHHOrO pacnpeaenuTenst
uMIyabcos. JKnymuii MyJbTHBHGDATOp LOJIKEH YCTOHYHBO 3amyCKaThCsl
BO BCeM [uana3oHe oO6pasuoBbIX HaNpsKeHudt (npu nokasdanusx LU
ot «800» mo «1» u ot «800» mo «1599»). CymMMupoBaHue 06pa3lOBBHIX
uanpsikenuit (yBenndenue mnoxasauuit IIHM) monxkuo npoucxomutrs npH
HaJMYHH HA KOHTaKTe 6 maaTthl P oTrpuuarenpHoro Hampsixenus 30 8.
Ecan npu nokasanuax LW «0000» xaywuii MyabTHBHOpaTop BHIpaba-
ThIBAeT HMIYJIbChl, CJeAyeT YMEHBUINTL YCHJEHHe YCHJIHTE/S MOTeHLHO-
METPOM Ris; eCJH ke MYJbTHBHOPATOp He 3allyCKaeTcs NPH MOKa3aHH-
ax U «I» wam «2», To cjaenyer yBeJHUHTb YCHJIEHHEe YCHJIHTeNs IO
yCTOMYHMBOrO 3amycka MyJbTHBHGpaTopa mpu mokasanusx LM «I».

Cnepyromufi sTan HacTPOfiKH [OJIKeH NPOH3BOAHTHCH TNOCJE OKOH-
JaTeJbHOTO MOHTa)ka Bcex yanoB. [lepeksiouartesbp nojnHanasoHoB H3-
MepeHHs YyCTaHaBJiMBaeTcs Ha fAHamasoH | 8, nepeksoyaTteJb pexHMa
paGoOTH — Ha HempepHIBHOE M3MepeHHe, a NepekJioyaTels pojpa pabo-
TH — Ha oTMeTKy <«0». Ha nmucdpoBblx MHAHKATOpax NMpPH 3TOM JAOJXKHb
nepHonHueckn Ha BpeMsi 0,5 cex mosBasTbes Huppe «0000». Ecau na
NpaBOM KpafiHeM HHIMKaTope HyJb He yCTAHABJIHBAeTCs, TO HYyXHO
BpallleHHeM NOTEeHIHOMEeTPa YCTAaHOBKH HYJIS, PAcloJIOXEHHOro Ha 3aj-
Hefi cTeHKe mpHG60Opa, YCTAHOBHTb HyJb mNoc/jefHei 3Hauamgeli WHGPHL.

IMocne atoro mepekysiouaTeab poja paGOT HYXKHO NOCTaBHTb B IO-
JoxeHne «-+1,019» u BpalleHHEM COOTBETCTBYIOLIEro NOTEHIHOMeTpa
NOOHTbCSI, 4TOGH UudpoBBHE HHIMKATOPH MOKasblBalH ToXe WHPPY
1,019. 3atem mepeksiouaTen, nepesecTH B moJoxeHne «—1,019» u mo-
BTOPHTb PETYJHPOBKY B TOM e MODSIKe.

Cnenyer o6patuth oco6oe BHHMaHue Ha TO, 49To npH pabore
C BOJLTMETPOM €ro HeJb3si NMepeBOPayHBATb, TaK KaK TMPH 3TOM HOP-
MAaJIbHBI 3JIEMEHT, CJyXKAallHA HCTOYHUKOM 3TaJIOHHOTO HaNpsiKeHHS
I8 KaaubpoBKH, GylneT Ha HeKOTopoe BpeMs BHIBeJeH H3 crpos. Jlaxe
nocJe nepeMelleHHst HiH Pe3KMX TOJYKOB BOJbTMeTpa TpeGyercs A0 2—
3 4 pns yCOKOeHHsi HOpMaJbHOro sJjemeHta. F3 atux coobpa-
JKEHHHA HOPMAaJbHEIL 3/IeMEHT Jyyllle YCTAHOBHTb B TOCJTESHIO oyYepelb,
mocsie TOr0 Kak BOJbTMeTP OyldeT OKOHYaTelbHo HacCTPOEH H MPOBEPEH.
[Tpu HacTpofike e HOPMANbHBII 3JMEMEHT Jyulle YCTAHOBHTL OTHAENbHO
H TOIKMIOUHTb K CXeMe JJHHHBIMH NPOBOLAMH,

Ilocne Toro kak BoabTMeTp OTKanuGpoBaH, NepeKJIouaTejp pPOAA
paboT HyXKHO yCTaHOBHTb Ha oTMeTKy «H» man «®» (u3Mepenne Ge3
¢bunbTpa dona unu ¢ duasrpom). INonasass Ha Bxoy mnpHGOpa Kaaub-
pOBaHHOE HaNpsiKeHHe OT BHEUIHEro HCTOYHHKA, HYXKHO TMPOBEPHTh TOY-
HOCTb H3MepeHHuss BOJLTMETDOM HaNpsKeHWH Ha BCeX MOAAHANa30HaX
u3MepeHusl.

Ilpu nmepeBose nepeksiouaTessi pexkuMa H3MepeHHS B TOJIOXKeHHE
ONMHOYHOrO H3MepeHHst (Bnpaso) mnokasanus LI nosmxkubl dukcupo-
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BaThCAl NOCJIe OKOHYaHHA IIMKJIA H3MEpeHHs [0 Tex fop, moka He Gyner
Haxarta kHonka K, mnocie 4Yero JOMKEH INOBTOPHTbCS ONHH TOMHBIA
UHKA H3MEepEeHHSI. '

Hacrpoiika nmosxHa 3aKOHUMTbCH N0AGOPOM SIPKOCTH CBEeUYEHHS
JlaMn TNOACBETAa NECATHYHBIX 3HAKOB H3MeHeHHeM COMDOTHBJEHHH pes3H-
cropoB Ry, Ri1 # Ryp. SIpkocth 3HaKkoB fo/KHA ObiTh HEMHOro Gosblie
ApKocTH csevenuss ndp LIH.
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