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CXEMOTEXHWUKA W PEMORT

B npepnblayuiem Homepe Hallero xypHana (cm. KUMnC, Ne1-2001) poctatoyHo nogpobHo Gkl onvcaH oc-
umnnorpacd C1-94. Mbl Hageemcsi, 4To aTa NybAnKaums NoMoraa HalnMm yuTaTensm nydwie pas3obparbes B
YCTPOICTBE 1 NpUHLMME paboThbl 3TOr0 HECJIOXHOro NpMbopa, a, B CilyHae HyX Al — U YCNELHO OTPEMOHTU-
poBatb ero. B aToM HoMepe Mbl NPMBOAUM ONUCAHUE NMOXOXero Ha Hero ocuunnorpadpa C1-112A, koTopbliii
TakxXe LUMPOKO MCMONb3YeTCs U B paanoniobnTenbcko NpakTuke, 1 B MPOMBILLIIEHHOCTHU, 1 B TabOpaTopHbIX
MCCneaoBaHNsX — TaMm, rAe He HY>XKHbl BblAAIOLMECS YACTOTHbIE UM BPEMEHHbIE XapakTePUCTUKU. MnaBHbIM
oTanynem gaHHon mogenuv ot C1-94 anaeTca Hannyne BCTPOEHHOIO MyNbTUMETPA C UHAMKAUNEN pedynbTa-
TOB N3MEPEHWNI HEMOCPEACTBEHHO HA AKpaHe 3NEKTPOHHO-y4eBoin TPpyOku (BJ1T). OCHOBHbLIMW AOCTOMHCT-
BaMK 3TOro npubopa sBnsioTca HebonbluMe rabapuTbl U Macca 1 HEBbICOKAsi CTOMMOCTb MPU HEMMOXMX (OS5
nprbBOPOB TAKOrO KJIACCA) TEXHUHECKMX XapaKTEPUCTUKAX N PYHKLMOHASbHBIX BO3MOXHOCTSIX.

JTHOKaHAJIBHBIN OCLMILIOrpad-MyJIbTH-
metp C1-112A (puc. 1) umeer monocy
nipontyckanusi 0...10 MI' v npenHasHa-
YeH IS UCCIIeIOBAHNSI CUTHAJIOB B PEXXIMe OC-
nwuiorpada B AMana3oHe aMILUIUTYI BXOIHBIX
curHaiioB ot 5 MB 1o 250 B (ripu aTOM UyBCTBH-
TEJIBHOCTB 110 BXO#y Y cocTaBisieT oT 5 MB/nen
10 5 B/nen ¢ marom 1,2,5) u BO BpeMeHHOM 111~
anasone — ot 0,1 Mkc 1o 0,5 ¢ (c nmana3oHOM
ckopoctu paszseptku oT 0,05 mkc/men mo 50
Mmc/nmen ¢ mwarom 1, 2, 5). B pexxume mMysibTiMeT-
pa mpubop Mo3BossieT U3MepsTh 3HAUCHUS Ha-
NpsEKeHUst TOCTOsIHHOro Toka ot 1 MB no 1000
B (npenenst mamepenus 2,5 B, 25 B, 250 B u
2500 B) u aktuBHOTO conportusienus oT 1 Om
110 2,5 MOw (c npenenamu usmepenust 2,5 KOM,
25 kOwm, 250 kOm 1 2500 kOM ) ¢ ipoBBIM OT-
cueroM Ha 3kpaHe DJIT tuna 8JIO6U 3eneHoro
cBeueHus ¢ paboueit yacTbio sKkpaHa 60x40 M.
Cxemotexnnuecku C1-112A oueHb MOX0X
Ha C1-94, 3a uckino4yeHrueM y3J0B, BXOASIINX B
MmyapTuMeTp. CTpyKTypHast cxema Ipubopa
(puc. 2) BKIIOYAeT:

— KaHaJl BepPTUKAJbHOIO OTKJIOHEHMsS
(KBO), npennazHavYeHHBII 1151 YCHICHNS CHT-
Haja B 3aJaHHOM YacTOTHOM [HaIla3oHe 0
YPOBHS, HEOOXOAUMOTO /Il MOJyYeHus 3a1aH-
HOro K03(durmeHTa OTKIOHEHUs] C MUHIMAJTb-
HBIMU AMIUIUTYAHBIMU U YACTOTHBIMU MCKaXe-
Husmu. KBO cocTouT M3 BXOIHOTO JenTes,
[IpeABapUTEIbHOIO YCUINTEs, IMHUM 3a1epXK-
KU ¥ OKOHEYHOTO YCHJIUTEJIS;

— KaHaJ TOPHU30HTAJIbHOTO OTKJIOHEHHS
(KTO), npenHasHauyeHHbIA 1UIs1 oOecriedeHust
JIMHEHOTO OTKJIOHEHUS Jy4ya C 3aJaHHBIM KO-
apdunmentom passeptku. KI'O Bkiouaer ycu-

Puc. 1. Ocuunnorpadp-mynbtumetp C1-112.

JIATEb CHHXPOHHM3ALUH, TPUTTEp CHUHXPOHM3a-
LM, CXeMy 3allycKa, TeHepaTop pa3BepTKH,
cxeMy GJIOKMPOBKU M YCUJIUTEJIb Pa3BEepPTKU;

— 3JIeKTPOHHO-Ty4eBOil NHANKATOP, Tpe-
Ha3HA4YeHHbI! I BU3YaJbHOTO UCCIIeOBaHMUs
curHajos 1 Bkimovatomuit DJIT, cxemy nozacse-
Ta 1 cxeMmy nuranust OJIT;

— HM3KOBOJIbTHBIM MCTOYHUK IUTAHUS,
TIpeHa3HavYeHHBIH IS obecriedeHnsl MATaH!-
eM BcexX (yHKLINOHAJIbHBIX YCTPOMCTB;

— KanubpaTop, NpeaHa3HaueHHbIH i
(opMupoBaHus cUrHaja, KaIMOpPOBaHHOIO 1O
aMILIUTYZE U 10 BpeMeHU;

— asajoro-uudpoBoii npeobpaszopareiib
(ALIT), saBAsIONIMIICS OCHOBHBIM Y3JIOM MYJIb-
TUMeTpa U MpeJHa3HaYeHHbIH U1 ouudpoBKI
M3MepsieMbIX HAIIPSKeHUI ¥ CONTPOTUBIICHUIA;

— 3HaKOreHepaTop, IMpeIHa3HaueHHbII
Ui uHAMKauuy Ha akpaHe OJIT nsmepeHHbIX
3HAYCHWUI HANIPSDKEHHSI U CONIPOTUBJICHUSI.

Tak KaK Bce y3J1bl CTPYKTYPHOIi CXeMbl IIpU-
6opa B pexume ocumwiiorpaga UMeT oObIY-
Hoe 1 IpubOpOB TAaKOro Kjlacca MNOCTPOeHue,
HeT 0co0oii HeoOXOOMMOCTH pacCcMaTpuBaTh
obmue npuHUMIBl UX padboTsl. ITosTomy Mbl
cpasy IepexolIuM K OINMCAHUIO MPUHLIUINAAIb-
HOI cXeMbl IpUOOPa B pexumMe ocLuuiorpada.
Bonee nHTepecHBIii, Ha HAIl B3MJISAM, IPUHINII
paboTbl npubopa B pexume MyjbTUMeTpa Oy-
JIeT paccMaTpHUBaThCs HIKE.

MpuHyunuanbHas cxema C1-112
B pexume ocuunnorpaca

IlpunnunuanbHas s1eKTpuyeckas cxema
npubopa, paboTaioliero B pexuMe OCLUILIO-

rpacda, npuseneHa Ha puc. 3 u 4.
Hccnenyemblil curnan ye-
pe3 BxomHOIl pazbem X23, Lemnb
R358, C125, nepexmoyarens S3
peXuma BXOIA «OTKPBITHIi-3a-
KPBITBI» MOCTYIIAeT Ha BXOOHOU
nepexjioyaeMblil [eJuTelb Ha
anemenrax S7 («V/AEJ»), R348,
R349, R352...R354, R356, R357,
C115...C124. KOHCTPYKTUBHO
nenuTenb ohOpMIIeH B BUZE OT-
JleJIbHOTO  ycTpoiicTBa. B Hem
INPUMEHEHDBI PE3UCTOPHBI, 3Ha4e-
HUSsI COIPOTUBJIEHUI KOTOPBIX 110~
no0paHbl TakKMM 00pasoM, YTO
obecrieynBaeTcst OOJHO M TO XKe
3HAY€HUE BXOAHOI'O COIPOTUBJIE-
HUS HE3aBUCHMO OT IOJIOXKEHUs
nepexsrovaresist S7. Jlanee curHan

TEOADHOSHSMIEIPHINE/NBHIBHERITEHIGIOBBISHECHCIYHMIbI

C1-112

Ocyunnorpag-
MYyNnbTUMETP

0IaeTCs Ha BXOJ IIPeIBAPUTEILHOTO YCUIUTEIS
KBO. Brtot ycunurenb BBINOJIHEH HA TPAH3UCTO-
pax VT22...VT31 c coorserctByiomieil 00Bs3-
Koii. 3aJaHHblil qUana3oH KO3(MUIMEHTOB OT-
KJIOHEHVsI YCTAHABJIMBACTCS IepeKIiovaTeeM
S7. CmeneHue siyya o BepTUKaIH, OaIaHCUPOB-
Ka yCWJIMTEJIS U IUIABHOE U3MeHeHUe Koappuiy-
€HTa YCWIECHHs IPOU3BONSATCS COOTBETCTBEHHO
nepeMeHHbIMU pe3uctopamu R81 (BbiBezeH Ha
JIMIIeBYIO MaHe b iprbopa), R351 n R113 (eiBe-
JeHbl Nof, IUunil). B eoM cxemoTexHuka npex-
BaputesbHoro yeuuresst C1-112A npakTriecku
He OTJIMYAeTCs] OT YCTPOUCTBA YCHIIUTEIIST OCLIAII-
sorpada C1-94, mostomy Mbl He IpUBOIUM 00-
Jiee 1opoOHOe ONUCaHUe 3TOM YaCTU CXEMBI.

[anee curnan gyepes pazbemsbl X5, X24, X7,
X25 nocrynaeT Ha BXOI OKOHEYHOIO YCHIUTEJIs
BEPTUKAJIBHOTO OTKJOHEHHUS Ha TPaH3MCTOpax
VT53, VTS5, coBMecTHO ¢ TpaH3UCTOpaMH
VT30 n VT31 o06pasyonux KacKOIHYyIO CXeMy.
C KOJUIEKTOPHBIX Harpy30K OKOHEYHOTO YCHJIU-
tens (pesucropsl R181, R183, R206, R216) cur-
HaJl MIOCTyNaeT Ha BepTUKAaJbHble OTKJIOHSIO-
mue miactudbl DJIT. B omimume OT cXxembl
OKOHeuHoro ycumresst npudopa C1-94 B nan-
HOM mpubope BBeleHbl TpaH3ucTopel VIS51 u
VT57 c coorBeTcTByIOMIEH O0OBS3KOW 151 MOM-
KJIIOYEHMsl CUTHAJIOB 3HAaKOreHepaTopa.

B nonoxenun «BHYTP» nepekmouarens
S1 ucroyHuKa 3aIycKa CUTHAJ C JOIOJHUTEb-
HOT'O BBIXOJa MIPELYCHIINTENS] (IMUTTEP TPAH3H-
cropa VT27) noctynaer Takxe Ha BXOH YCHJIU-
Teast cuHxponusauur KI'O st cHHXpOHHOro
3aIlycKa pa3BepTKU. YCUINTEIb CHHXPOHU3ALINH
COBMECTHO C TPUIT€POM CHHXpoHM3auuu ¢Gop-
MUpYeT CUrHaJl, 00ecredynBalouil 3a1ycK reHe-
paropa pasBepTku. Kanan cHHXpOHU3AIUH CO-
CTOUT U3 BXOIHOIO 3MUTTEPHOIO MOBTOPUTEJS
Ha tpaH3ucrope V1?2, nuddepenunanbHoro Ka-
cKana ycuieHus Ha TpaHsucropax VI4u V17, a
TaKXe TpUITepa CUHXPOHU3ALMU Ha TPAH3UCTO-
pax VT1 u VT3. C smutrepa tpansucropa V12
CHUHXPOHHU3UPYIOMIMI CHUTHAJ IOCTyHmaeT Ha
muddepeHumanbHelil Kackaa. B anddepenun-
QJIBHOM KacKajie C IOMOLIbIO IMepeKIoyaTess
S1.3 ocyectsiisiercs nepekioyeHre MmosipHo-
CTH CHHXPOHM3UPYIOLIEro CUTHAJIA U YCHJICHHE
€ro JI0 3Ha4YeHUsl, JOCTATOYHOIO I cpabaThl-
BaHMA TpUITepa cMHXpoHu3auuu. C KOJUIeKTO-
pos tpan3ucropos VT4 um VT7 uepes nepe-
kmoyateab S1.3 CHHXPOHU3MPYIOLIM CUrHAJ
nocrynaer Ha 6a3y Tpansucropa VT1 tpurrepa
CHUHXpOHHU3auuu. Tpurrep CHHXpPOHHU3ALUU
MpeAcTaBIsieT co00ii HeCMMMETPUYHbBIA TpUr-
rep ¢ SMUTTEPHON CBSI3bIO, BBIIIOJHEHHBI Ha
tpan3ucropax VT1, VT3.

C koJsuektopa Tpansucropa VI3 cHumaer-
Csl CHTHAJI, HOPMHUPOBAHHBI MO aMILIUTYAE U
(hopMe, KOTOPBIii Uepe3 pa3Bs3bIBAIOILII SMUT-
TEepHbIii TOBTOPUTENL Ha TpansucTope VTS yn-
paBisieT paboTOli CXeMBI 3aIlycKa.

H3meHeHMe ypoBHSI CMHXPOHM3ALMU I1PO-
M3BOIUTCS N3MEHEHNEeM MoTeHIna a 6a3pl TpaH-
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Puc. 3. MpuHumMnuanbHas anekTpuyeckas cxema ocuunnorpacuyeckoi yactu C1-112 (Kro).

sucropa VT2 pesucropom R335 «YPOBEHD»,
BBIBEJICHHBIM Ha TIepPeIHIOI0 MaHeb Ipubopa.

CurHaj BHelIHel CHHXPOHU3ALUU IIOCTyIa-
eT Ha BXOJl KaHaJla CHHXPOHU3AIMK Yepe3 pasb-
em X1, pesucrop R334 u kongencarop C114 B
nonoxennn «BHEI» nepexmouarens S1.

Ji1sl IOBBIIIEHNUST YCTOMYMBOCTH CHHXPO-
HU3aLUUM YCUINTEIb CUHXPOHHM3AalUUd COBMe-
CTHO C TPUITEPOM INHTaeTcs 4epe3 (QUILTP
R18, C6 or ucrounuka HanpsxeHust 12 B u
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yepe3 ¢uibTp R11, C5 oT ncrouyHuka Hamps-
KeHus Munyc 12 B.

Curnan ¢ amutTepa Tpansucropa VTS5 ve-
pe3 uHBeHTOp Ha Mukpocxeme D2.3 nocryna-
eT Ha CXeMy 3aIlycKa, KOTOopas COBMECTHO C
reHepaToOpoM pa3BepPTKU U CXeMOIl OI0KUPOB-
k1 obecrieynBaeT (popMUpOBaHUE MUI000pa3-
HOTO HaIpsKEHUS.

Cxema 3arycka npezcranJisieT co6oit R-S-
TpUITEp Ha ABYX JOrMYecKux anemeHTax 2M-

IKOHIEONABHOEHSMIEEHIEANBHIBIERIIEHB OB BISHECH!

HE (mukpocxemst D1.3, D1.4). B ucxomHom
COCTOSIHUM Ha BBIXOIE JJOTHYECKOTO 3JIeMeHTa
D1.4 ycranaBiuBaercsi COCTOsSIHME JIOTMYeC-
KOU emuMHUIBl («IOT. 1»). DTO HampspKeHue
Hacelmaet Tpansuctop VT13, yepes KOTopblit
paspsixaercst Bpemszanaomas emkocts C15.
C mpuxooM OTPUIATEIPHOTO 3aITyCKaloIero
UMITYJIbCA CO CXeMbl CUHXPOHM3ALUU Ha BXOJ
9 noruueckoro anemenrta D1.3 Tpurrep 3amyc-
Ka cOpacbiBaeTcs.
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Tpansucrop VT13 3anupaercs, HAUMHAET-
cs1 3apsi Bpemsizazaioneii emkoct C15 Tokom
tpansucropa VT14. @opmupyercs psiMoii Xoz
passeptku. [Innoobpa3Hoe HampsKeHNe MoCTy-
raeT Ha BXOJl yCUJIUTEJISl pa3BePTKU, BBIIIOJIHEH-
HOTO Ha nosieBoM TpaHsucrope VT'15 u tpaH3u-
cropax VT17, VT18, VT19, VT54, VT56.

C KoJuIeKTOpOB TpaH3ucropoB VT54,
VT56 nunoobpazHoe HaNpspKeHUe MofaeTcs Ha
ropuzoHTajbHble TactuHbl DJIT.

YacTe muaoo0pa3HOro HarpsKeHUs yI-
paBisieT paboToi cxeMbl OJOKMPOBKHU.

Cxema OJIOKMPOBKM IpecTaBisier coboii
KIYIIWIA MyJIBTUBAOPATOp Ha IBYX JIOTHYECKUX
anemenrtax 2U-HE (mukpocxemsr D1.2, D2.1).
Tpansucrop VT10, BKIOueHHbI B Lienb 00-
paTHOIi CBSI3M MyJIBTHBHOPATOpPA, YBEINIMBAET
BXOJIHOE COIPOTUBJIEHUE JIOTUYECKOTrO 3JIeMEH-
ta D2.1 m no3BosisieT yMEHbUIUTb 3HAuYeHHe
Bpemsizaaamwomieil emxkoctu C10. Ilpu nocrtuxe-
HUU OIIpeeeHHOro YPOBHS MHUJIO00pa3HOro
HanpsKeHUs OTKphiBaeTcsa Tpansuctop VT12,
Y Ha BBIXOJIe JIorueckoro anemenra D1.2 ycra-
HaBJIMBAETCSl COCTOSIHME JIOTMYECKOro HyJs
(«or. 0»), KOTOpBIit 3amycKaeT cxemy OJIOKH-
poBku. Mmmnynbc GJOKUPOBKU C BBIXOZA JIOTU-
yeckoro aaemenTa D1.2 yepes uHBepTOp Ha MU~
kpocxeme D2.1 Bo3Bpalaer Tpurrep 3amnycka B
ucxonHoe nosnoxenue. Tpausucrop VT13 or-
KPBIBAaeTCs, IPOUCXOIUT OBICTPBIi pa3psia Bpe-
Msi3afamonero konaencaropa C15, uro coor-
BETCTBYET 0OpaTHOMY XOZly Pa3BEPTKU.

OnHOBpeMEHHO MMIYJIbC OJIOKMPOBKU 10~
IaeTCsl Ha MHBEPTOpP CUHXPOHM3aLMU (MUKPO-
cxema D2.3), yem McKIoYaeTcsl MPOXOXIeHNe
HMITYJIbCOB CUHXPOHU3ALIUYU HA TPUITEP yIIPaB-
JIEHUs1 BO BpeMs OOpaTHOrO Xola pa3sBepTKH.
Ha Bpems nIMTeNbHOCTH MMITYIbCA JKAYIIEro
MyJIbTUBMOpaTOpa TPUITEp 3alycka OJI0KUpO-
BaH OT MOBTOPHOTO 3aITyCKa MMITYJIbCAaMU CHH-
xpoHu3auun. Bece onucanHoe Bblle UMeeT Mec-
TO TpU  peXuMe 3alycKk  pa3BepTKH
CMHXpOHM3auueii, xorga auox VD1 3anmepr.
IIpu nogaue Ha VD1 nonoxurenbHOro Hampsi-
JKeHUs TOCJeHUI OTKpBIBA€TCA U Ha BBIXOIE
Joruyeckoro anemenra D1.4 ycranasiauBaercs
«J10T. 1» TOJNBKO Ha BpeMs, onpefessieMoe Ui~
TEJIbHOCTBIO MMITYJIbCa MYJIbTUBMOpaTopa 610~
KHUPOBKH, YTO COOTBETCTBYET OOpPaTHOMY XOI.Y
passepTku. IIpu sTtom passepTka paboTaer B
aBTOKOJIEOATETbHOM PEXrMe.

B npu6ope ocy1ecTsisieTcs: aBToMaTuyec-
KU TIepexoll aBTO KojebaTeJbHOro pexuma
pasBepTKU B PEXUM C CHHXPOHHU3AlMell MpH
roiaye UMIYJIbCOB CUHXpOHU3aLuu. st 3T0ro
B cxeMmy npubopa BeeieH R-S-tpurrep Ha 1Byx
sornvyeckux anementax 2U-HE (Mukpocxembl
D2.2, D1.1), ynpaBiasieMblii IO OTHOMY BXOZIY
MMITYJIbCAMU CHHXPOHU3AINY, ¥ IO JPYTOMY —
HarpsDKeHUeM, CHUMaeMbIM C BpeMsA3a1aloIux
anemenToB R27, C7 yepe3 MCTOKOBBIiA MOBTO-
putesb Ha TpaH3ucrope VTS.

IIpu paboTte cxembl pa3BepTKU B aBTOKOJIE-
6aTeJbHOM pexXKuMe Ha BpeMsA3aJalolieM KOH-
nencarope C7 ycTaHaB/IUBaeTCsl HU3KOE HAIps-
JKeHHe, TaK KaK BO BpeMsl IPsSMOro Xozia
pa3sBepTKU OH yCIeBaeT Pa3psiIuThcs 4epe3 OT-
KpbIThI Tpansuctop VT11.

Huskoe nHanpsixenue Ha KongeHcarope C7
yepe3 UCTOKOBBbIi osroputes VI8 obecrieun-
BaeT COCTOsIHHE «JIOT. 1» Ha BbIXoze 6 Jormyec-
Koro anemenra D2.2.

Ne 2 anpeav 2001

IIpu otkpeitom auogne VD1 cxema pas-
BEepTKU paboTaeT B aBTOKOJ1e0aTeIbHOM PeXu-
Me. Ilpu nomade MMIy/IbCOB, CUHXPOHMU3ALUU
Ha BXoJ 2 jornyeckoro anementa D1.1 tpurrep
cOpacbiBaeTcs, Ha BbIXOZle 6 JIOTMYECKOTo 3J1e-
meHnTa D2.2 ycranasmmsaercss «ior. 0», amozn
VD1 3anupaercs, cxema pa3BepTKU MepexonuT
B PEXUM C CUHXPOHU3aIMe.

B npubope umeercs 20 GUKCUPOBAHHBIX
3HaueHuil koadpduureHTos passepTku. Ux us-
MeHeHre (COOTBEeTCTBEHHO psiny uwmcen 1, 2, 5)
MIPOM3BOIUTCS KOMMYTALME!l TOUHBIX PE3UCTO-
POB, BKJIIOYEHHBIX B LIeMb 3apsiia BpeMs3a1aio-
meit emkoctu. KoMmyTanmst mpou3BoguTCs Iie-
pekmouatenem S6 (BPEMA/AEIL), kpowme
TOro, B MpuOOpe MpeayCMOTPEHO U3MEHeHue
ckopoctu pa3septku B 1000 pa3, kommyTanmeit
BpeMsi3anaioimux Kouaencaropon C15, C16 ne-
pekmoyareneM S1.6.

Hamnpsxenust, HeoOxonuMble U1s1 TUTAHUS
BJIT, cHUMAIOTCS €O CXEeMBbI 3JIeKTPOHHOTO IIpe-
obpasoBares, BBITOJIHEHHOTO HA TPAH3HCTO-
pax VT39, VT42, VT43 u rtpanchopmarope
TV1. Hanpsixenue nist nutanus karoga DJIT
(650 B) cHmmaeTcsi ¢ BTOPHYHOH OOMOTKHU
TpanchopmaTopa TV1 uepe3 cxemy BbIIpsiMU-
tens VD14 u punsrpa C54. Hanpsixenue 5-ro
aHOZIa CHUMAETCsI C BTOPUYHOM 0OMOTKHU TpaHC-
dopmaropa TV1 uepes cxeMmy ynBoeHust (e-
MmeHtsl VDS, VD9, C49, C57). Hanpsxenue
nutanust monyisitopa OJIT cHumaercst ¢ or-
JIeJIbHOI BTOPMYHOM 0OMOTKHM TpaHcdopmaro-
pa TV1 uepe3 cxemy yMHOXeHUS (37I€MEHTHI
VD10, VD11, VD12 u C52, C53, C58).

Cxema TIoicBeTa B Mpubope MpeacTasiser
o000l CUMMETPUYHBIN TpUIrep, MUTaeMblil OT
OT/IeJIHOTO UCTOYHUKA Hanpskenus 30 B, or-
HOCHUTEJIbHO UCTOYHUKA NMHUTaHUs KaTona (=650
B). Cxema Tpurrepa mojicBeTa BBITIOJHEHA Ha
tpansucropax VT34, VT35. Ero 3amyck ocyuie-
CTBJIIETCS MIMIIYJIbCOM, CHHMAeMbIM C BBIXOHA
cxeMmbl 3anycka D1.4 yepes ¢azounseprop D2.3
1 SMUTTEPHBIA osroputes VT36.

B 1CXOIHOM COCTOSIHUM TPaH3UCTOP
VT35 otkpwit, a VT34 — 3akpwiT. ITonoxu-
TeJIbHBIH Iepenaj UMITyJIbca CO CXeMbl 3aIyc-
Ka IepeBOAUT TPUITEp MOICBeTa B APYroe co-
CTOSIHME, a OTPULIATEJIbHBII — BO3BpAILaeT B
UCXOIHOE COCTOsiHMe. B pesympraTe Ha Koi-
Jekrope Tpansucropa V134 dopmupyercs no-
JIOXUTEIbHBI UMITYJIbC aMILIUTYIOU MOpsiAKa
25 B, 10 A1MTENIbHOCTU PaBHbIIA JUIUTEILHOCTH
MPSIMOTO XOJa pa3BepTKH.

ITuranue nakana SJIT npousBoauTcs ot OT-
niesibHOM 0OMoTKM TpaHcdopmaropa TV2. Ha-
npsbkenue nutanus nepsoro anona DJIT canma-
ercsi ¢ pesucropa R143. Perymuposanue
spkoctu siydya DJIT npousBoauTcst pe3sucTopom
R141. Ilepemennsle pe3ucropsl R143, R141 BbI-
BeJIeHbl Ha Mepe/IHIO0 IaHe b pudopa U ume-
10T 06o3HavyeHue coorseTcTBeHHO «POKYC» n
«SIPKOCTDb».

Hanpsxenue nuraHus BTOPOro aHoza,
OJIAHKUPYIOIVX IUIACTHH U IIPOMEXYTOYHOTO
anekrpona DJIT cHumaercsi yepe3 pe3uCTOpsI
R191, R200 ¢ KOMIEKTOpPOB TPaH3UCTOPOB
VT53, VT55. Otum obecrieynBaeTcst paBeHCTBO
CpejiHero MoTeHluala BepTUKAIbHbIX [J1aCTUH
u Broporo a”oza DJIT. IlepemeHHBIM pe3ucTo-
poM R199 ycranasnuBaercsi HOTeHUUAN CETKU
DJIT Ttak, 4To0bI 00eCcIeYnTh MUHUMAJIbHBIE T'e-
OMEeTpUYeCKHe HCKaXEeHUs U HEeJIUHEeHHOCTb

IKOHMEOABLHOSHSMIBEHIGEANHH BIERITEHIBIO P ISHECH CTE!

OJIT. Acrurmatusm OJIT ycrpansercs ycra-
HOBKOI1 MOTEHIMajla TPeTbero aHoAa Pe3UCTO-
pom R192. M3MeHeHneM Toka depe3 KaTyIIKU
L2 u L3 pesucropamu R204 R214 npousBoaur-
csl COBMELIEHUe JIMHUHU JIyda pa3BepTKU CO
wkanoit OJIT u ycrpaHsiercs: He TepreHINKY-
JsipHocTh utactul OJIT.

ITpubop umeer mpocreiimii KarudpaTop
aMIUTITYIBI ¥ BpeMeHU. KannbpaTtop BbInonHeH
Ha Tpansucrope VT45 u mpencrasisier coboii
YCUJIUTEJIb B PeXUMe OrpaHryYeHus. 3aIlycK cxe-
MBI OCYIIECTBJISICTCS] FADMOHUYECKIM CUTHATIOM
¢ yacroroit cet. C KOJUIGKTOpa TpaH3UCTOpa
VT45 cHUMalOTCS TPAMOYTOJIbHbIE UMITYJIbChI C
TOIA 3Ke 4acToToit u amrunrynoii 11,4-11,8 B, ko-
TOpble MojaloTcs Ha BxonHou aesmmreas KBO B
TT0JIOKEHNN KaJnOpOBKY rpubopa.

CxeMa MCTOYHYKA NUTaHKs obecrieynBaeT
clleyiolIe 3HavYeHWsl THTAIOMNX Harpsoke-
Huit npubopa:

— 80 B, Tok Harpy3ku 70 MA;

— 12 B, Tok Harpy3ku 150 MA;

— muHyc 12 B, Tok Harpysku 150 MA;

— 5 B, Tok Harpy3ku 0,6 A.

Hanpsixenue 80 B cHumaercst co Bropuy-
HOIi 00MOTKHM cujioBoro TpaHcdopmaropa TV,
BBINIPSIMJISIETCSI  BBIIIPSIMUTENIEM Ha JIHONAX
VD20 u crabunusupyercs Tpansucropom V137,
6a3oBas 1ierb KOTOPOro MUTAETCs OT CTabM/Iu-
3MPOBAHHOTO HAIIPSIKEHNS], CHUMAeMOT'O CO CXe-
mbl iutanus DJIT (tpanchopmarop TV1, nrox
VD13, kornencatop C55). Hampsixenue ucrou-
HUKOB HanpskeHust +12 B u =12 B crabunusu-
POBaHBI U NOJIyYaloTCs U3 CTaOWIM3UPOBAHHOIO
nucrounuka 24 B. Crabwmsarop Ha 24 B Bbimnosn-
HeH T10 THIIOBOU cxeMe Ha TpaH3ucropax VT44,
VT47, VT49. Hanpsxenue Ha BXoz crabuinsa-
TOpA MOCTYMAaeT ¢ BTOPUIHOH OOMOTKH CHIIOBO-
ro tpancgopmaropa TV2 yepe3 nByXTaKTHbII
peimpsamuTess VD18 u konnencarop C63. Iox-
CTpoOliKa CTaOMIM3UPOBAHHOIO HampspKeHus 24
B npoussoautcst pesucropom R168, BeiBeneH-
HBIM IO LML BHYTPH npudopa. s nomyde-
HUSI ICTOYHUMKOB Hanpsixenust +12 Bu—-12 B ot
ucroyHuka 24 B B cxeMy BKJIIOUEH SMUTTEPHBbIi
nosropuresb VT41, 6aza KOTOporo nuraercst ot
pesuctopa R162, KOTOpbIM OCyLIecTBIsETCS
MOJICTPOiiKA MCTOYHMKA HanpsokeHus 12 B.

Hanpsixenue ncrounuka 5 B cHumaercst co
BTOPUYHOI 00MOTKM TpaHchopmaropa TV2, Bbl-
npsimisiercs Buinpssmuteem VD19, C64 u crabu-
m3upyercst Tpansucropamu V146, VT4S.

Mpunumn paéotel C1-112A
B PEXWUME MYNbTUMETpa
ITpunuun neiictBUst MyJbTUMETpPa OCHO-
BaH Ha Npeo0pa30BaHUU U3MEpsSeMOro 3Haye-
HUSl HanpsDKEHUs B IPONOPLUMOHAILHYIO €My
BEJIMUMHY HHTEepBaJa BPEMEHHU C IIOCIENyIO-
LIUM T1€PEeBONOM 3TOH BeJUYMHBI B JUCKpET-
Hy10 (opMy U LUGBPOBOI KO, KOTOPLIHA 1oce
nemmdparopa obecrnieunBaeT UHIUKALIMIO pe-
3yJbTaTOB U3MepeHus Ha skpane DJIT.
H3mepeHne akTUBHOIO CONPOTHUBIEHUS
IIPOU3BOIUTCS] METOIOM OIpelle/IeHUs] BeJIUyU-
HBI NaJIeHUsT HANpsIKEeHUsl Ha HeM TpU 3ajlaH-
HOM 3HaU€HMU CTaOUIM3MPOBAHHOTO TOKa.
IIpeobpasoBaHue BeJMYUHBI HANPSLKEHUs
B COOTBETCTBYIOLIee 3HaYeHre BpeMeH! OCyIlie-
CTBJIIETCS. METONOM MBOMHOIO HMHTErpUpOBa-
HUs, TIO3BOJISIIOIIMM HCKJIIOYUTh BJIMSIHUE pas-
JMYHBIX JIecTabuin3upyomux (GakTopoB Ha
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Puc. 5. BpemeHHas guarpamma HanpshKeHui
Ha MHTErpUpYIoLLEl EMKOCTH.

paboty mnpeobpasoBateis. Bpemennas nua-
rpamMMma JBOWHOTO MHTErPUPOBAHMUS TIPEICTaB-
JIeHa Ha puc. 5.

B Tteuenue (UKCMPOBAaHHOrO MHTEpBajia
BpeMeHu T1 (TakT U3MepeHHs) IPOUCXONUT 3a-
PsII UHTETpUPYIOILEro KOHAeHcaTopa OT BXOI-
HOTO COCTOSTHMSI TOKOM, TPOTIOPIMOHATEHBIM
usMepsieMoMy HampspkeHuo. ITo okoH4yaHuu
uHTepBasa T1 HauMHaeTcs pa3ps UHTErpupy-
IOIero KOHJEHCAaTopa 3TaJOHHBIM TOKOM OT
OIIOPHOr0 MCTOYHMKA HAIIPSKEHUs, MMEIOILEero
MTPOTHBOMOJIOKHBIN 3HAK 0 OTHOIIEHHIO K 13-
MepsieMOMY HalpsLKeHUIO.

Bpewms T2, B TeyeHre KOTOPOro KOHIEHCa-
TOp paspsKaeTcs A0 MCXONHOTO COCTOSTHUS
(TakT KaJIMOpPOBKH), MPOHNOPLIMOHAIBHO BeJINIH-
He u3MepsieMoro HamnpspkeHus. Koadourment
[IPONOPLMOHAIBHOCTH PaBeH OTHOLICHUIO Bpe-
MmeHt T1 K 3HaUeHUIO 3TaJOHHOTO HAIPSLKEHUsI.

B npu6ope C1-112A narnpsKeHus 3TajJoH-
HbIX UCTOYHUKOB paBHbl 4000 MB, a unTepsan
T1 pasen Bpemenu rexepauuu 4000 cueTHbIX
numnyabcoB. Takum 00pa3zoM, KOJINUECTBO CUET-
HBIX IMIIY/IbCOB, IIPOIIEAIINX Yepe3 CYeTUHK 3a
uHTepBas BpeMeHn T2, paBHO 3HAYEHMIO M3Me-
PsIeMOro HalpsKeHUsl.

WHnvKkanus BeJIM4uHbl U MOJISIPHOCTH U3~
MepsieMoro HanpsikeHus Ha skpane DJIT ocy-
LIECTBJISETCSl MOACBETOM COOTBETCTBYIOLIUX
CErMeHTOB ISATH MaTPull, KaXx/as U3 KOTOPbIX
COCTOMT U3 BOCbMH 371eMeHTOB. CeMb 371eMeH-
TOB 00pasyioT Matpuuy uudp ot 0 10 9 u 3Ha-
Ka «—». BOCbMOI1 2JIeMEHT MM03BOJISIET UHINLIN-
poBaTb BbIOpAHHBI IIpene] U3MepeHus
MOJICBETOM COOTBETCTBYIONIEH JelMMaIbHOI
TOYKH (puc. 6a). DMOPBI HANPSIXKEHNH 10 ocK
«X» 1 «Y», HeoOXonUMble IS MOJNy4eHUs! Ha
akpane DJIT maTpun undp u To4ek, npusee-
HBI Ha puc. 60.

B crpykryphyio cxemy C1-112A B pexume
myabTumerpa Bxomar AL, cayxamwii pis
1peo0pa3oBaHNsl BeJUYUHBI U3MEPSEMOTrO CUT-
Hanga (MOCTOSIHHOTO HAMPSDKEHWs], aKTUBHOTO
COIPOTHUBJIECHUS) B YHUCJIO UMITYJIbCOB, U 3HAKO-
reHepaTop, KOTOPBIi peHa3HaueH Il UHOU-
KallUK Pe3yJabTaToB u3MepeHus Ha akpane DJIT
B Ludposoii popme.

AITI npubopa BKJIIOYaeT BXOIHON nesu-
Tesb, CTabMIM3aTOp TOKa, KOMMYTAaTop, HCTOY-
HUKU OIIOPHBIX IIOTEHIMAJOB, HHTErpaTop,
KOMIIapaTop, CXeMy KOPPEeKTHPOBKM HYJIs,
(opmupoBaTenb TaKTOBBIX HUMITYJIBCOB, IEJIU-
TeJIb TaKTOBBIX MMITYJIbCOB, TPHUITEP HU3Mepe-
HUS, GOPMHUPOBATETh NMITYJTLCOB cOpoOca, TPHUT-
rep  KOPPEKTUPOBKH  HyJs,  TpUITEpHl
KaJIMOPOBOK «ILTIOC» W «MHUHYC», TPUITEP 3Ha-
Ka, FeHepaTop CUETHHIX NMITYJIbCOB, CUETIHK.

CXEMOTEXHWUKA W PEMORT

3HaKoreHepaTop BKJIOYaeT B ce0Os YeThl-
pexpaspsiiHblil PerucTp CIBUIA B KOJBLEBOM
BKJII0YEeHHH, (hOpMUPOBATEIb UMITYJIbCOB CABU-
ra u 3anucy, nemmdparop, dhopmupoBaresb
UMITYJbCOB TIOACBeTa, (hopMupoBaTesb 3HaKa
neperpysku, QGopMmupoBaTesb HampsKeHUi
«Y» u «X», opmupoBaTeb AeLMMaTbHOI
TOYKH, (popmMHUpOBaTeIb UMITYJIbCOB YIpaBJje-
HUs, 3aJaI0INAIA TeHepaTop.

BsaumoneiictBue (yHKIIMOHAIbHBIX Yac-
teit ALIIT u 3HaKoreHepaTopa IpOUCXOIUT Clie-
nyomuM obpasom. M3mepsiemoe HarpspkeHue
yepes BXOIHOM JeuTeb OCTynaeT Ha KOMMY-
TaToOp, paboTOoii KOTOPOro YNpaBJAIOT TPUITE-
pbl U3MEpPEeHUs], KOPPEKTUPOBKU HYJS, Kanuo-
POBKU «ILTIOC» U KATUOPOBKU «MUHYC».

HMmnynasc ¢ dopmupoBaTesss TaKTOBBIX
UMITYJIbCOB, BO3/IEUCTBYSI Ha TPUITEp U3Mepe-
HUsl, MOJKJIIOUaeT U3MepsieMoe HarpsiKeHne K
uHTerparopy. Ilpu 3ToM HpOMCXORUT 3apsin
UHTErpupylolieli eMKOCTU TOKOM, MPONOpLU-
OHAJIBHBIM M3MepsieMOoMy HanpspkeHuto. Of-
HOBPEMEHHO CUTHaJl C TpPUITepa H3MepeHus
3aMyCKaeT reHepaTop CYETHBIX UMITYJIbCOB.

ITo okoHuanuu takra usmepenus: 4000-it
UMITYJIbC C BBIXOZIAa CYeTYUKa BO3BpallaeT TPUr-
rep U3MepeHus B MCXOIHOE COCTOSIHUE U 3aI1yC-
KaeT OIUH U3 TPUITEPOB KaJMOPOBKHU, TEM ca-
MbIM OTKJIOYasl U3MepseMoe HalpsbKeHue OT
UHTErpaTopa U MOJK/I0Yast K BXOLY UHTErpaTo-
pa 3TaJOHHOE HAalpsLKEHUEe C IOJSIPHOCTLIO,
IIPOTUBOIIONIOXHON M3MepsAeMOMY HampsiKe-
Huto. IIpu 3TOM eMKOCTb UHTerpaTopa paspsi-
2KaeTcsl 3TaJIOHHBIM TOKOM OT UCTOYHUKA OIIOP-
HOTO HaNpsDKeHHs (TakT KaJIMOPOBKN).

dddBd ¢
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Puc. 6. MaTpuub! undhp (a) u antopbl HanpsHXKeHUN
no ocam X n Y Ans nonyyesns Matpuuy u Touku (6).

OnnopemenHo 4000-if uMnysnbc depes
(opmupoBaTeb UMIYILCOB cOpOCa yCTaHaB-
JIMBaeT CYETYUK B HYJIeBOE COCTOSIHUE, I03TOMY
JaJIbHEHIINI CYeT MMITYJIbCOB, MOCTYNAIOIIUX C
reHepaTopa CYeTHBIX MIIY/IbCOB B TaKTe Kaju-
OpOBKU, IPOUCXOAUT OT HYJISL.

B KoHI1Ie paspsna mHTErpupyomei eMKoc-
TH, KOIJa NOTEHLMal Ha BBbIXOE MHTerpatropa
CTaHeT paBHBIM HYJIO, cpabaTbiBaeT KomIiapa-
TOp, BO3Bpalllasi TPUITep KaINOPOBKU B UCXOZ-
HOE COCTOSIHUE U 3aIlyCKaeT TPUITep KOPPeKTu-
POBKHM HYJIS, TEM CaMbIM OTKJTO4Yas  OT
UHTErpaTopa ONOPHOE HAIpPsKEeHUe U MOIKIIIO-
Yas K BXOy MHTerpatopa HyJeBoii oTeHIHal.

I'eHepaTop CuUeTHBIX MMIIYJIbCOB IpPEKpa-

TEOADHOSHSMIEIPHINE/NBHIBHERITEHIGIOBBISHECHCIYHMIbI

maer pabory. B pesynbrare KOIMYECTBO M-
IyJIbCOB, IIPOLIEAINX Yepe3 CYeTUUK 3a BpeMs
paspsiia MHTerpupyioleil eMKOCTH (TaKT Kajiu-
OpOBKH), pPaBHO 3HAUEHUIO H3MEpSEMOro Ha-
MpsCKEHUsL.

B MomeHT 3amycka Tpurrepa ycTaHOBKHU
HYyJIS1 cpabaThIBaeT cxeMa KOPPEKTUPOBKY HYJIS.
Beixon komnaparopa noakioyaercs Ko BTOpo-
My BXOIy MHTErpatropa M 3apsiKaeT ONOpHYIO
€MKOCTb [I0 IIOTEHLMaja, PaBHOIO NOTEeHLUANy
MepBOro BXO/a B TaKTe YCTAHOBKU HYyJs. DTOT
MOTEHLIaJI OCTaeTCsl MOCTOSHHBIM B TEeUYEHHUE
TaKTOB KaJUOPOBKU U U3MEPEHHUSL.

ITo okoHvaHuu cyera uHdpopmauus oo u3-
MepsieMOll BeJM4YMHe CO CYeT4HKa IIOCTYIaeT
Ha perucTp casura. ITpu atom ¢ popmuposaTe-
JIl UMITYJIbCOB CIBMIA M 3allUCH HA PEructp
cIBMra IOCTyNaeT WHULUMPYIOMUI MMIILYJIbC,
KOTOPBIH 3aryckaeT nmporiecc 3anucu. Mmmynsc
CIBHUIa yIpasisieT paboTOil perucrpa TaKuUM
00pa3oM, 4To Ha AemudpaTop HocjaeoBaTe/lb
HO nepenaercst uHGOpMaLHsI O COCTOSIHUM TOTO
paspsina (1udpsl), MaTpHiia KOTOPOTO BbIUep-
yMBaeTcsl B JaHHbIII MOMeHT Ha akpaHe OJIT.

Jemmdparop nocnenosareabHO npeobpa-
3yeT uH@opmanuio o6 u3MepsieMoil BeJuynHe,
3alMCaHHYI0 B JBOMYHO-JIECATUYHOM KOIE, B
undpoBOii ceMepuYHbIil (CeMHCEerMeHTHBIIA)
KO, KOTOPBIii 3aTeM [1ocTynaeT Ha popMUpOBa-
TeJlb UMITYJIbCOB MOJCBETa.

®opmupoBaresb HanpsixkeHuit Y, X rese-
pUpYyeT HanpsiKeHue CriellnaabHOoi (GOopMBbI 1714
nonxydeHust Ha skpane OJIT nsATu ceMucermeHT-
HBIX MaTpHUl, HO3BOJISIOIIUX C MOMOILBIO UM-
MyJIbCOB TIOJCBETAa MHAMLUPOBATb B YeTbIpex
paspsiziax pe3y/ibTaT U3MEpeHHUs, a TaKxKe M0JI0-
JKeHUe JelUMasIbHOM TOYKH, 3HAK Meperpysku
U 3HAK MOJISIPHOCTH «—>.

DopMupoBaTe/b UMITYJIbCOB YIPaBIeHHUs,
KOTOPBI 3arycKaercs 3aJalolluM IeHepaTo-
POM, CHHXPOHU3HUPYET BCIO PabOTy pa3BepTKU.
IIpu usmMepeHnu oTpULIATEILHOTO HAIPSIXKEHUs
CHUTHAJI, TOCTYMAIOLIUi ¢ TpUrrepa KaJmOpoBKU
«IULIOC» IlepeBopauMBaeT Tpurrep 3Haka. Ha
BBIXOJIE €r0 yCTaHABJIUBAETCS COCTOSTHUE JIOTH-
JecKoii enHuIIbI («JIoT. 1»), KoTOopoe mocTyna-
eT Ha (GopMupoBaTe/lb UMITY/IbCOB MOACBETa U
obecrieynBaeT MHAMKALIMIO 3HAKA «—» Ha 9Kpa-
He OJIT. Eciu KonIu4ecTBO MMITYJIbCOB, IIPO-
LIe[IMX Yepe3 CYETYMK B TakTe KaJuOpOBKU,
6ompuie wim pasHo 3000, T.e. u3MepsieMoe Ha-
npsckeHue 6osbine 3 B, Ha BeIxone popMuposa-
TeJisl UMITYJIbCOB IMeperpy3Ku BbIpadaTbiBaeTCs
CHUTHaJI, KOTOPBII TOCTymaeT Ha (opMHpoOBa-
TeJlb UMIIYJIbCOB IOACBeTa U obecreyuBaeT
mepuanue Ha 3kpane OJIT Bcex natu uudpo-
BBIX MaTpUll U JeUUMasbHBIX ToueK. MHauka-
LIUs1 TIOJIOXKEHHs JeLlMMaJIbHOI TOYKM Ha 3Kpa-
He OJIT obecneunsaercst popmuposaresem
JenuMaibHOll Touku. B 3aBucumocTu OT mos-
KJIIOYEHHOTO MHOXUTEJISI BXOTHOIO YCUJIUTENs
Ha cxeMy hOpMUPOBaTENIs AeLMMaIbHOM TOUKHI
MOCTYyIaeT CUrHaJ, KOTOPbIii COBMECTHO C CHI-
HaJIOM ¢ pOPMUPOBATEs UMITYJILCOB yIIpaBIe-
HUS CIBUTAaeT TOUKY Ha OIpeiesIeHHblil pa3psil.

I1pu u3MepeHny aKTUBHBIX COIPOTHUBIICHUI
HCCIeAyeMblil 3IeMEeHT MOIKIIOYaeTcs K cTabu-
Jm3aTopy Toka. Jlajee omnpenensercs 3HayeHHUe
TaJIeHNs] HaNPSDKEHMs], BeJIMYMHA KOTOPOTro Mpo-
MOPLIMOHAIbHA M3MEPSIeMOMY COIPOTHBIICHUIO.

(Ilpodonsxenue cnedyem)

Ne 2 anpenv 2001



CXEMOTEXHWUKA W PEMORT

Ocuyunnorpadg-
MYynbTUMETP

Kyapesatbix E.®., uuxenep

Oxonuarnue. Hauano cm. N2 2-2001.

STOM YaCTU CTaThU OIUCHIBAETCS Ha-

nboJiee MHTEpeCHas], Ha Halll B3IVISIL,

yacTts ocrwutorpada C1-112, 6ma-
rofapsi KOTOpOii, 3TOT NPUOOP BbIAENISAETCS
13 pslia eMy HOLOOHBIX 110 CBOUM CEPBUC-
HbIM BO3MOXHOCTSM. Takoil 0COGEHHOCTbIO
SIBJISIETCS1 pabdoTa B pexKuMe MyJIbTUMETpa ¢
MHIVKALUe pe3yJbTaToB M3MEPEeHui He-
IIOCPENCTBEHHO Ha 3KpaHe. Ml mocrapa-
eMcsl IO[POOHO paccMOTpeTh PaboTy IpU-
6opa B 3TOM peXuMe B COOTBETCTBUU C €ro
MPUHLIIAAIBHON CXEMOM.

MpuHunnnanbLHas anekTpuyeckas cxema
B peXume MynbTUMETpa

I[MTpunnunuanbHast — 3JIeKTpUYecKas
cxema AIIIT u 3HaKOreHepaTOpa IpuBese-
Ha Ha puc. 7, 8.

IIpu u3MepeHHM MOCTOSIHHOTO
HaNpsoKeHWs BXOOHOW CUTHAJ TO-
CTymaeT 4Yepe3 BXOAHOH [enuTesb (
(R299, R301—R304), kommyTupye-
MBII nIepeknodaTeneM S5 u obecre- ‘
YMBAIOMINI CHIKEHHE U3MepseMo-
rO HamnpsbKeHds OO 3HA4YeHUs, He ‘
npesblmawooero 3 B. [lna obecne-
YyeHHUs] HeoOXOAMMOM 3JeKTpuyec- ‘
KO TIPOYHOCTH IO BXOZY IIpH u3me- *
peHun HanpsikeHuss no 1kB B ‘
pubope MperyCMOTPEH OTAENbHbBII
Bxox «1 kV». ‘

[anee usmepsieMoe Harpsxe-
HUE MOCTyMaeT Ha BXOI KOMMYTaTo- ‘
pa (D33) c 3ammToii OT neperpysku
o Bxomy Ha oajemeHTax VT73, L
VT74 (B IMODHOM BKIIIOYEHUM) U
R293. KommyTraTop mpegHasHaueH
Ul TI00YepeHOTO MOAKIIOYEHHS

ARG

<R[S

s XL
X361 i
(Pwe.7)

Kss5 |,

P16

YT
LLLEE

X121
xastd ]

(Puc.7)

U3MepsieMOro HAIPSKeHUs] M HarpspKe-
HUS OTIOPHBIX NCTOYHUKOB K UHTETPaTOpy
B COOTBETCTBYIOIINX peXMMax PpabOoTHL
Hemmrenn R308, R309 n R310, R311 obec-
Me4YMBalOT Ha BXoJe KOMMyTaTopa 0e30-
MacHOe HalpsDKeHue, ecld aMIUIATYA
BXOIHOTO CHWTHaja Tpesbimraer 3 B (imo-
6011 nosnssproctr). Ilpu nocryruieHnu ta-
KOTO HAIpsIKEeHHUsI, B 3aBICUMOCTH OT €r0O
MOJISIPHOCTHU OTKPBIBAIOTCS TMOO TPAH3UC-
top VT73, 1ubo VT74, yem u obecreuu-
BaeTCs OTpaHWYEHNE BXOTHOTO HarpsiKe-
HUSI KOMMYTaTOpA.

HICTOYHMK TONOXUTEIBHOTO OMOPHO-
TO HaNpSDKeHMs BBINIOJTHEH Ha CTaOMIIN-
TpoHe VD26 u nenutene R281, R287—
R289. IlepemeHnnsniii pesucrop R287
obecrieynBaeT IUIABHYIO pETYJIMPOBKY
OIIOPHOTO HAIPSIKEHUs B Ipoliecce HacT-

(puc.8)

X128 X127 X126 Y125 o iy
d AR REAETITN Renapn (R

1 97 @3

C1-112

poiiku npubopa. McToyHuKk oTpuuaTesb-
HOTO OIOPHOTO HAMNpPSIXKEHUs BBINIOIHEH
MO0 AHAJOTMYHOIl cXeMe Ha 3JeMeHTax
VD27, R291, R294—R296, R297.

B mporuecce n3MepeHus: KOMMYTaToOp
nepeKIoYaeTcs CUrHajJaMH, MOCTyMNao-
LMY C TPUITEPOB U3MEPEHU S, KaTnOpOB-
KU ¥ KOPPEKTUPOBKU HYJISI B COOTBETCTBY-
IOIIE MOMEHTBI BpEMEHHU.

PaccmoTpuM BpeMeHHBIE TuarpaMmbl
curHajoB (puc. 9), mosicHsoIe padoTy
ATl npu u3MepeHUH MONOXKUTEIBHOTO
BXOJHOTO HAMPSKEHMUSL.

BrixonHoe HanpsikeHne KOMMyTaTopa
(«6») 4epe3 UCTOKOBBIII IOBTOPUTENb HA
tpaH3ucrope VT72 u Bpewmszagaiomuii
pesucrop R307 nmocrynaer Ha UHBEPTUPY-
IOLINM BXOJ MHTETpaTopa, BBHIIIOJHEHHBI!
Ha orepauuoHHoM ycuiutene D35. Ilpu

3 Evo
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X363
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Puc. 8. MpuHuunnanbHas anekTpuyeckas cxema sHakoreHepatopa
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Puc. 9. BpemeHHble guarpammbl curnanos ALM npu
M3MEpPEHUN NONOXMUTENbHOr0 HanpsHXKEHUs

3TOM Ha HEMHBEPTUPYIOLINI BXOA UHTEr-
paTopa mojpaeTcs HarpsKeHUEe CO CXEMBI
aBTOMAaTHYECKON KOPPEKTHPOBKH HYIS
(anementsr C88, VT75, R321). BeixonHoe
MI000pa3Hoe HaIpsDKeHUe MHTerpaTtopa
(«7») uepe3 orpaHMYHUTENBHBIN PE3UCTOP
R314 nopaercs Ha MHBEPTUPYIOILUIT BXOL,
KOMITapaTtopa HampsDKeHus (OrepariiioH-
HbIi yewmrens D37) mnst onpenenenust
MOMeEHTa Tlepexoia Mkl Yepe3 HoJb (He-
MHBEpPTUPYIOMUII BXOH KOMIIaparopa 3a-
3eMJIeH). B aTOT MOMEHT Ha BbIXozie KoMIIa-
patopa BbIpabaThIBAETCSl MMITYIBC («8»),
3aMyCKaloMuil TPUrrepsl KaauOpOBKU U
KOPPEKLWHU HYJIS.

B rakre Koppekunu Hyns kimod VI75
OTKPBIT, MIPU 3TOM CUTHAJIOM C BbIXOJa
KOMITapaTopa yCTaHAaBJIMBAETCS ITOTEHIIHN-
aJl KOppeKIUU HyJlsl Ha HEUHBEPTUPYIO-
IeM BXOJIe UHTerpaTopa ¢ 3alloMUHaHUEM
ero Ha KoHgeHcarope C88.

B TakTe M3MepeHus ¢ MOMOIIbIO TPUT-
repa m3Mepenust (RS-tpurrep Ha s1nemen-
tax D39.3, D39.4) m3smepsemoe Harpsoke-
HHUe MOJAKJIOYaeTcs yepe3 KOMMYTAaTop KO
BXOZly MHTETPATOpy. 3aIycKaeTcsl TpPUrrep
OTpHULIATeIbHBIM (DPOHTOM UMITY/IbCA JeTH-
TeJIsl TAKTOBBIX UMITYJIBCOB («2»), chopMu-
POBAHHOTO TIO JUTUTEIBHOCTH JIeMEHTaMI
C99, R331, D42.4, D42.3. OtpuuarenbHblit
dpont 4000-ro umItybca ¢ BBIXOAA CUET-
yuka («3») yepe3 kongeHcatop C100 Bo3-
BpallaeT TPUITEp U3MEpPEeHHs B MCXOIHOE
cocrosiHMe. VIMITynbC ¢ BBIXOZA TpHUITEpa
U3MepeHusl Yepe3 COoracoBaTeslb ypPOBHS
Ha Tpan3ucrope VI76 («4») nmepekinoyaer
KOMMYTaTOp B COOTBETCTBYIOIINIT PEXUM.
ITo okoHuaHMU MMITy/IbCA TPUITEpPA U3Me-
peHust yepe3 KoHzaeHcatop C94 s3amycka-
I0TCSI TpUITepbl KaanOpoBkM (1O ILIIOCY
D38.1, D38.2, mo munycy D38.3, D38.4) u
cxema (hopMUpPOBaTeIsl UMITYJILCOB cOpoca.

ITpy wu3MepeHMH MONOXUTETbHOTO
BXOIHOTO HAIPSCKEHMS Ha BBIXOE KOMIIa-
paTopa BeIpabaThIBaeTCs TOJIOXKUTETbHBIN
UMIIYJIbC, KOTOPBIA, nocie ¢GopMUpoBa-
Hus Ha Mukpocxeme D36.1, ynepxusaer
TpUIrep KajJuOpOBKM IO IUIIOCY B cOpo-
IIEHHOM cocTosiHuM (Jor. «0») u 3ampe-
maer ero 3amyck. IIpu atom Tpurrep ka-

Ne 3 wuronv 2001

JUOPOBKM IO MHUHYCY 4epe3 3JIEMEeHT
D36.2 roToB 1151 3amycKa Cpe3oM MMITyJIb-
ca Tpurrepa usmMepeHus u 1 copoca cpe-
30M UMIyJbca Kommnaparopa. Tpurrep Ka-
nbpoBku 1Mo MuHycy 4yepe3 VT81 («9»)
MepeKTIovYaeT KOMMYTaToOp B PEXUM IO~
KJIIOUEHUS K BXOIY MHTerpaTopa OTpHIla-
TEeJIbHOTO OMOPHOTO HAIPSIKEHUS B PEXU-
Me KaJMOPOBKH.

H3mMmepeHne OTpUIATEILHOIO BXOTHO-
rO HaIpsKEHUs MPOUCXOAUT aHAIOTMYHO,
a BpeMeHHbIe IuarpaMMbl, MOSICHSIOMINE
paboty AIILL B 3TOM pexume, IpUBEAEHBI
Ha puc. 10.

Otanume 3TOro mpolecca COCTOUT B
TOM, 4TO Ha BBIXOZIe KOMITapaTopa Bblpaba-
TBHIBAETCSl OTPULIATEIbHBIN NMITYJbC («8»)
U CO3JAIOTCS YCIOBUS 3aIlycKa U OMPOKH-
IBIBAHWS U TPUTTEpa KaJMOPOBKH TIO
IUTIOCY, @ TPUTTep KaJINOPOBKU MO MUHYCY
yIep>KUBaeTCsl B COPOIIEHHOM COCTOSIHUM.
Hmnynbce Tpurrepa KalmOpOBKY MO TLIIOCY
(«9») uepes VT78 nepekiouaer KOMMyTa-
TOp B PEXUM MOAKJIIOYEHNS K BXONY UHTe-
rpatopa IMOJOXHUTEIbHOIO OMNOPHOTO Ha-
MpsEKeHUs B peskiuMe KaluOpOoBKU.

Onementel R319—R322, VT79 npen-
Ha3HAYEeHBI [Is COIIACOBaHMS YPOBHS BbI-
XOIHOTO CHIHaja KoMmnaparopa ¢ popmu-
poBareseMm Ha anemeHTax D36.1, D36.2 u
kimouoM VT75.

ITo oxoH4YaHMM pexuMa KaJluOpOBKU
Cpe30M UMITYIbCOB TPUTTEPOB IO ILTIOCY
WIN TI0 MUHYCY Yepe3 CXeMy COBMaAeHUs
(D40.1) n muddepeHINPYONUIYIO I[Iemb
C98, R330 3amyckaercst TpUrrep Koppek-
tupoBky HyIs (D39.1, D39.2), a BeIxon-
HBIMH VIMITYJIbCAMU 3THX TPUITEPOB 3aITyC-
kaercst Tpurrep 3uaka (D36.3, D36.4).
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Puc. 10. BpemeHHble guarpammbl curnanos AL npu
M3MEPEHUN OTPULATENBHOIO HaNPSHKEHUA

B ucxonHoe cocrosiHMe Tpurrep Kop-
PEKTUPOBKH HYJIsI BO3BPAILAETCSI CPE30M
UMITyJIbCa TPUITEPA U3MEpPEHHUSL.

BBIXOIHOI NMITYJIBC TPUITEPa KOPPEK-
1y vy («10») yepes VI'77 nepekioya-
€T KOMMYTaTop B PeXHUM NOIKITIOYEeHHs K
BXOJly MHTerpatropa HYJEBOTO HarpspKe-
HUs, a TakKxKe OTKpbiBaeT kmod VI75 B

IKOHMEOABHOSHSMIEEHGBYNHDH BIERITEHIB OB ISHECH CTEM:

TakTe Koppekumu Hymns. OTHOBpeMeHHO
3TUM HMMITYJIbCOM 3aITyCKaeTcsl TeHepaTop
CYETHBIX UMITYJILCOB.

Tpurrep 3HaKa ympaBiseTcsl BBIXOJ-
HBIMM CUTHAJaMU TPUITEPOB KaauOpPOBKU
o TUTIOCY U 1o MuHYycy. [Ipn m3mepernn
OTPHILIATEIbHOTO HAIPSDKEHUS Ha BBIXOIE
8 Tpurrepa 3HaKa yCTaHaBIUBAETCs COCTO-
sIHUE JIOT. «1» 1 IIpU 3TOM MHIULUPYeTCs
3HaK «—» Ha akpaHe DJIT.

I'enepaTop CYE€THBIX MMIIYJIbCOB BBI-
[oJIHEH Ha Mukpocxeme D34 ¢ anemenra-
MU 3alaHus 4acTtoTsl reHepauuu C92,
R317. I'eneparop ynpasisercs TPUIrepoM
KaJIMOPOBKHU HYJISI ¥ BKJIIOYAeTCsl B TaKTax
n3MepeHus 1 KamnopoBKHy («11»).

Ilepen HauyajOM TaKTOB U3MEPEHUS U
KaJIMOpOBKM CYETYMK 3HAKOreHepaTopa
yCTaHaBJIMBaeTCs B HyJeBOoe cocTosiHre. B
KayecTBe MMITyJIbca cOpoca B Havaje Tak-
Ta U3MEPEeHNUs UCMOJb3yeTCsl UMIMYJIbC 3a-
MycKa TpHUITepa W3MEpeHus C BBIXOIA
(opmuposaresns Ha anemente D42.3 u mo-
JaeTcs Ha OOVH U3 BXONOB CXEMBl COBIIA-
neHust Ha sieMeHTe D42.2. MmMmyibsc
cOpoca B Hayaje TakTa Kaaubposku dop-
MHpYeTCs M3 cpe3a WMMITyJIbca TpUITepa
usMepeHust yepes anemeHtsl C96, C104,
R327, R328, VT82 u D42.1 v mogaeTcs Ha
BTOPOI BXO[ cXeMbl coBmajgeHusi D42.2.
PerynupoBka AJUTENbHOCTH MMITyJbCa
cbpoca B Havyaje TaKTa KaJIMOPOBKY C I10-
MOILIBIO IlepeMeHHOro pesucropa R328
MO3BOJISIET YCTPAHUTh JIOXKHbIE CpabaThbl-
BaHMUSl CYETYMKa BO BpEMs IEepPEeXOXHBIX
MpOLEeCCOB IpU HacTpoiike npudopa. Um-
myJIeChI copoca («5») ¢ D42.2 mocrynaor
Ha CYETUNK 3HaKOreHeparopa.

Wmnynbebl 11 3aMycka TpUrTepa us-
MepeHHsl BbhIpabaThIBAIOTCA (HOPMHUPOBA-
TeneM Ha snmemenTtax D40.2, D40.3, C97,
R326, koTOpHIit 3amyckaeTcst CUTHaJaMu ¢
YacTOTOM CeTM MUTAHWS C KOJJIeKTopa
tpaH3uctopa VT83. Umnyibcsl hopmupo-
Batens («1») yepes menauTesb YacTOTHI HA
4 (D41.1, D41.2) («2») mocrymaior Ha
BXOJ TPUTTEpa U3MEPEHNUS.

B pexume m3MepeHHs CONPOTHBICHHUS
1puOop paboTaeTr Mo NPUHLMITY U3MEPEHUs
MaJeHUs] HaMPSDKEHUsT Ha U3MepsieMOM CO-
MIPOTUBJIEHNUH TIPY TIPOXOXKICHUN Yepe3 He-
To 3aJaHHOTO CTa0MIM3UPOBAHHOIO TOKA.

Crabunmsatop TOKa BBIIOJTHEH Ha TpaH-
sucrope V171, BRIIOUEHHOM 110 cxeMe ¢ 00-
nieit 6asoii. Hanpsckenue Ha 6a3y TpaH3uc-
topa VT71 mopmaerca co crabmimMTpoHa
VD25 uepe3 nemurens R267—R270. C no-
MOLIBIO ITIEpeMEeHHOTr0 pe3ucTopa R268 ocy-
IIECTBIISIETCS HACTPOMKA TOUHOCTH M3Mepe-
HUSl aKTUBHBIX COMNPOTUBJIEHUN TIyTeM
TUITABHOTO W3MEHEHHMs ITOTEHIMata 0a3bl
Tpansucropa VT71, T.e. BBIXOOZHOIO TOKa
crabuan3aTopa TOKa. 3HaYeHUs CTaOMIU3u-
POBAHHBIX TOKOB OMPEEISIIOTCST COTPOTUB-
JeHusimu pesuctopoB R273, R275, R277,
R279 B smurTepHOil Lienu TPaH3UCTOPA.
BTH pe3UCTOpbl KOMMYTUPYIOTCS MEPEeKIIIOo-
yareneM S5 B 3aBUCMOCTH OT BbIODaHHOTO
JMara3oHa U3MEPEHUs COIPOTUBIIEHUIA.

JUis MHIUKAUuK JellMMaabHON TOYKHU
B HY>XKHOI MO3ULMK 3KpaHa CIyXUT Hop-
MHpOBaTelb AeHUMAIbHON TOYKH, Mpem-
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CTaBJISIIOLIMI OO0 ueTbIpe JeuTells Ha-
npsokenus: R272, R282; R274, R283;
R276, R284 u R278, R285, moakmoyae-
MBIX K MCTOUHUKY HampsikeHus: 12 B ne-
pexmouaresem S5. [1pu BeiOope auamnaszo-
Ha U3MepeHus repexiioyaresaeM S5 onuH
13 fenuTesiell OTKIIIoYaeTcsl OT UCTOYHUKA
HanpskeHust 12 B u Ha ero BeIxozie ycTa-
HaBJIMBAeTCsl MOTeHHual Jior. «0», KoTo-
PBIfi, IIOCTyMasl Ha cxeMy MoAcBeTa, obec-
reynBaeT BbICBEYMBaHHUE AeLMMaIbHOM
TOYKM B HY>XKHOM Mecre 3kpaHa DJIT B co-
OTBETCTBUM C BBIOpAHHBIM JAMANa30HOM
n3MepeHus. IMIyabChl ¢ BBIXOA TeHepa-
topa D34 mocTtynaior Ha BXOJ 4YeThIpex-
PaspsiHOrO TBOMYHO-IECATUYHOTO CYeT-
yrka Ha Mukpocxemax D5-D8. Cuer uzner
B TaKTaX KaJuMOpOBKU U u3MepeHus. Mm-
MyJBCBl C BBIXOHAa (HOpPMHUpPOBATENST WM-
nyibcoB copoca (D42.3) ycraHaBiamuBaioT
CYETYUK B HyJIeBOE COCTOSIHUE Iepe] Ha-
YaJIOM TAaKTOB M3MEPEHNS 1 KaTNOPOBKHL.

JU1s MHAMKALUU pe3yIbTaToB U3Mepe-
HUSl B YeThbIpeX paspsiiax CO 3HAKOM I0-
JISPHOCTH W3MEpPsIeMOrO HampsKeHHs Ha
9KpaHe Nnpubopa MHIULUPYETCS MATb ce-
MHCErMEHTHBIX MaTPUI

C nomomipio CXeMbl 3HaKOTeHepaTopa
BbIpabaThIBaeTCsl HaMpsKeHUe Crelaib-
HOW (OpMBI IS TTOJNYYEeHUs] OIHOW MaT-
puuel Ha 3KkpaHe OJIT u ynpasasiomue
HaINpPsKeHMs, CMEMIAIoMNe 3Ty MaTpULy
IO paspsiiam.

3agaromuii reHepaTop Ha 3JeMEHTax
D26, R233, C68 TakTUpyeT BCIO CXeMy 3Ha-
KoreHepaTopa. BpemenHnas quarpamma ym-
PaBJISAIOIIMX UMITYJIbCOB B T€4YEHUE BOCBMU
TaKTOB 3a[alOIlero reeparopa GopMupy-
etcst D-tpurrepamu D21.1, D21.2, D24.1.

InnoobpasHoe HanpsiKeHue 1Jid Mpu-
HATOW IMOCJIeI0BaTeIbHOCTA 00X0ma MaT-
pHULIBI 2JEKTPOHHBIM Jy4OM Ha 3KpaHe
OJIT (puc. 6) bopmupyetcs Bo 2, 3, 5, 6-M
TakTax Mo ocu Y u B 1, 4, 7-M TakTax I10
ocu X B COOTBETCTBUH ¢ puc. 11.

T'eneparop nun000pa3HOro Harpsoxe-
HUS 1O ocd Y YIpaBiseTcss UMITylIbcaMu
(«1»), mocTymaommMi Yepe3 orpaHNInBa-
tomuit pesucrop R262 Ha 6a3y Tpansucropa
VT68 reneparopa nuiooOpa3HOro Harpsi-
>KEHHsI, CKOPOCTb HapPaCTaHMsI KOTOPOTO OTI-
penensercs MOCTOSIHHOM BpeMeHHW Lienu
R261, C73. IIunoobpa3Hoe HampspKeHue ¢
kosutektopa VT68 («2») uepes aMUTTEpHbIIA
nioroputestsb (VT67) mocrymaer Ha hopmu-
poBateb HaITPSKEHNs « Y ».

Harnpsixenne «Y» siBiisieTcst pe3yJibra-
TOM CYMMHUPOBaHHS MUJIOOOPa3HOro Ha-
npseKeHust («2») ¢ umiynscamu B 1-m u 7-
M Taktax («3») C BBIXOIOB MHKpPOCXEM
D23.2, D23.3, D28.3, D28.4 cooTBercT-
BeHHO. C BBIXOHOB MMKpocxeMmbl D28.3,
D28.4 umnynbcel yepes pesucropsl R254,
R265 nocrymaor Ha 0a3y TpaH3ucropa
VT70, a ¢ ero asmMuTTepa Yepe3 pe3ucTop
R258 — na cymmupyronuii nepeMeHHbIi
pesucrop R256, ocymecTBasiomuii HacT-
POViKY aMIUIUTYA UMIYJIbCOB B 1-M 1 7-M
TaKTaX B COOTBETCTBUH C aMITIATYION TTH-
JIOOOpa3HOro HampsKeHus BO 2, 3, 5, 6-M
taktax. CymMMapHoe HampsikeHue «Y»
(«4») c amutTepa Tpansucropa VI67 mo-
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Puc. 11. BpemeHHble guarpamMmbl CUrHanos
thopmuposareneii X u Y

CTyIaeT Ha OKOHEYHBII YCHIINTENb BEePTH-
KaJIbHOTO KaHasa ocuuuiorpada.

C BbixonoB MukpocxeM D20 u D23.1 Ha-
TIpsTKEHNe TTOCTYIAeT Ha BXOIBI MUKPOCKe-
Mbl D28.2, KoTOpasi BelpabaThIBaeT Harpsi-
JKeHWe IS YOpaBJeHUsl TeHepaTopoM
MI000Pa3HOro HamNpsKeHus: Mo ocu X
(«5»). D10 HanpsKeHKe Yepe3 OrpaHNIMBa-
tfommii pesuctop R239 nocrynaer Ha 6asy
Tpansucropa VT62 reneparopa muiooopas-
HOTO HarpsKEeHUsl, CKOPOCTb HapacTaHUs
KOTOPOTO OIpefessieTcsl MOCTOSTHHOU
Bpemenu uenu R244, C69. lanee BbIXOA-
HOE HalpsIKeHUe reHepaTopa Yyepe3 SMUT-
TepHblii oBropurens (VT64) nocrynaer
Ha dopMHpoBaTesb HaMpsKeHns «X» Ma-
tpuusl. Hanpsixenne «X» matpuiist («9»)
obpaszyercs Ipy CyMMUPOBAHUM MUI000-
Pa3HOTO HANPSKEHHS C UMIMYyJIbcaMu 2, 3,
8-ro TakTOB. IMIy/IbChI 2-TO U 3-TO TAKTOB
(«7») mocrynator ¢ Mukpocxembl D25 u
Jajnee UAYT Ha CyMMUPYIOIINA MepeMeH-
Hbli pesuctop R247. C ero momosio ocy-
LIECTBJISIETCS HACTPOMKa aMILIUTYIbl UM-
IyJbCOB 2-TO U 3-TO TaKTa B COOTBETCTBUU
C aMIUIATYIOU MUJIO00pa3HOrO Hampsixe-
Hus. Mnynbe B 8-M TakTe BhlIENseTCA Ha
Mmukpocxeme D23.1, unBepTupyercst MuK-
pocxemoii D28.1 («8») u yepe3 pesucrop
R238 mnocrynaer Ha 6a3y TpaH3ucropa
VT65, rae cymmupyeTcs ¢ MuI000pa3HbIM
HanpsoKeHWeM U UMITYJIbcaMU 2-TO U 3-TO
takta. CymMmapHoe Hanpspkerne («9») ge-
pe3 nosroputens (VT6S5) mocrynaer Ha
(opmuposatens HanpskeHust «X» R251,
R252, R253, R259, R263. Ha pesuctop
R251 nopaetcst HanpsixeHue «X» MaTpu-
ubl. Ha pesucrop R263 nopaercst Hanps-
JKeHHe CMEIIeHNUs] MaTPULIbI [0 paspsiiam,
MocTynaromiee ¢ SMUTTEPHOr0 OBTOPUTE-
g VT63. Ins nosnydyeHus: HaKJIOHA MaT-

IKOHMEOABHOSHSMIEEHGBYNHDH BIERITEHIB OB ISHECH CTEM:

putiel Ha 3kpane OJIT Ha pesucrop R253
rozaercs HanpsixeHue «Y». Ha pesucrop
R259 nopaercst HampsixeHue € BbIXola
Mukpocxembl D31.1 nis1 uaMeHeHUs1 aMIl-
JIUTYZL UMIYJIbCOB 2-TO U 3-TO TAaKTOB MpU
uHAKAIN TUdPsL «1». s monydeHust
HATNPSKEHUS] KOPPEKTUPOBKHU aMILTUTY/IbI
BO 2-M U 3-M TaKTaX Ha BXOJ MUKPOCXEMbI
D31.1 nomaercss uMnynbc 2-To U 3-ro Tak-
Ta ¢ BeIXoJa MUKpocxembl D25.3 u Hanps-
>KeHue ¢ Bbixoza nemudparopa D18.

CwMmenienre ccOpMUPOBAHHON MaTpu-
LB [TO Pa3psiiaM OCYILECTBIISETCS UMITYJIb-
CaMH C 4acTOTOI MOBTOPEHMSI MAaTPHLIBI C
BbIXxona MHKpocxembl D24.1, KoTOpeIMU
3aMycKaeTcsl pacnpeneauTe]b UMITYIbCOB
Ha D-tpurrepax (D24.2, D27, D30) u un-
Beprope D31.2. Dmiopsl ynpasiasiomux
MIMITYJIbCOB MAaTPHII, UMITYJIbCOB 3aIACH U
CIIBUTa PETHCTPOB U UMITYJIbCOB MOJACBETa
JUIS MUHAULMPYEMOTo yucna «—2,457» npu-
BeJIeHbl Ha puc. 12.

Hanpsixenus ¢ BbIXOLOB MSATU TPUTTE-
poB («1»—«5») depe3 pesuctopel R232,
R234, R236, R243, R246 cymmMupy1oTcs Ha
Tpansucrope VT63 u c ero smurrepa
(«6») moctynaroT Ha (popmMHupoBaTeNh Ha-
TIPSDKEHUS 110 0CH «X» JUIsSI CMELIeHUs Ma-
TPHLIBI IO pa3psiaMm.

CyMMapHOe HarpscKeHHue C pe3rcTopa
R252 yepe3 smuTTEpHBIl TOBTOPUTENL Ha
Tpansucrope VT69 mocrynaer Ha OKOHed-
HBII yCUJIMTENb KaHau1a «X» ocuusuiorpada.

ITo okoHYaHUM TaKTa KaIMOPOBKU UH-
opmanuss 06 mamepseMoil BeIMYMHE B
JBOUYHOM KOJie TIOC/IeIoBaTeIbHO 0 pas-
psnaMm MOCTyMaeT C BbIXO4Aa CYETYMKa Ha
nemudparop. s UCKIIOUEHUs1 Mepla-
HUSl MHAMLUAPYEMOTO pe3ysbTaTa u3Mepe-
HUS BO BpeMs pabOTHI CUETYMKA B TaKTax
U3MEpeHNs U KaJTUOPOBKU MEXIy CUeTUH-
KOM U JemndpaTopoM BKJIIOYEHA cXeMa
namsaTa. OYHKUMIO MaMsATH U TTOpa3psia-
HOTO MOAKJIIOYEHUs K JemundpaTropy Bbl-
XOIOB CYeTYMKa B IIPUOOpe BHIMOIHSIOT 4
YeThIpeXpa3psiAHBIX PETUCTpa XpaHeHUs U
cnsura (D9—D12), koTopsle paboTtaioT B
IBYX peXHUMax: 3aliCy 1 CIBUIA.

B pexume 3anucu unopmanmsa Kax-
JIOTO pa3psifa cyeTyrKa yepe3 uHpopma-
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Puc. 12. BpemeHHble guarpammbl ynpaBnsowux
MMNY/bCOB MATPML, UMAYNbCOB 3aNUCK U CABUra
perucTpoB 1 UMNYNbCOB NOACBETA ANA Yncna «-2,457»
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Puc. 13. BpeMeHHbIe AuarpamMmbl HanpsHKeHit Ha BbIBOAAX MUKPOCXEM U TPAH3UCTOPOB

LIMOHHBIE BXOJIbI «D» 3aIMChIBAETCS B Ta-
MSATb perucTpoB. Bexonel 1-ro, 2-ro, 3-ro
1 4-T0 pa3psn0B CYETUYMKA MOAKIIOYEHBI K
NH()OPMALIMOHHBIM BXOJAaM PEruCTPOB
«D0», «D3», «D2» u «D1» cooTBeTcTBEH-
Ho. [lo OKOHYaHWMM WMITyJIbCa 3aITUCH Ha
BBIXOJAX PETUCTPOB COAEpPKUTCS MHDOP-
Malus, 3alucaHHas uepe3 MHbOpMAaIM-
oHHbIe Bxoabl «D0», T.e. nuHDOpMauus o
COCTOSIHUM cYeT4rKa 1-ro paspsnia.

IIpn cnsure wHbOpMaIWs, 3arvcaH-
Hasi depe3 BxoAbl «D3», «D2», «Dl»,
«D0» mocnenoBaTesbHO MOCTYNAET C BbI-
XOJIOB PErucTpoB Ha nemmdparop. Pabo-
TOW PErucTpoB YIPABISIOT UMITYJIBCHI 3a-
much u casura. Vmmynsc 3amucn («7»)
dopmupyercs anementom D15.1 u3 xax-
noro 8-ro TakTa MaTpUIIbI, UMIyJbca 5-it
MaTpPHIIBI ¥ UMITYJIbCA C BBIXOIA (OPMHPO-
BaTeJisl TakKTUpyowux umiyiascos ALIIT.
C Bbixona D15.1 uyepe3 uHBepTOp Ha

penauy CoCTOsIHUM femmdparopa Ha BBIXOL,
MyJIbTUILIEKCOpa U Jajgee Ha (opMHUpOBa-
TeJIb UMIIYJIbCOB TOICBETA JIyya CUHXPOHHO
C UMITY/IbCAMU CeTMEHTOB MaTpPUIIBL
@®opMupoBaTesb UMIYJIbCOB MOACBETA
D32 BbipabaTbiBa€T UMITYJIBCHI JJ1S1 UHAW-
kauuu Ha 3kpaHe OJIT pesynabraTta uszme-
peHus B 4 paspanax, 3HaKa «—>» IIPU U3Me-
peHUM OTpULIATEIbHBIX HAINPSKEHUN,
MOJIOXKEHUs] IellMMalbHOI TOYKH B 3aBH-
CUMOCTHM OT BBIOPAHHOIO IMaIa3oHa U3-
MEpPEHHUs], a TAaKKe 3HaKa [eperpysKu.
Jli MCKIIIOYeHUsT MHAMKALUKA LU PbI
B TeyeHHe BpeMeHU (HOPMUPOBAHUS IIsl-
TOW MaTpULBl UMITYJbCHl IMOACBETa MAJIS
WUHIUKALUUU U3MEPsEeMON BeJTMIUHbI (Hop-
MUPYIOTCSI U3 UMITYJIbCOB, IOCTYNAIOLIUX C
BBIXOZla MYJbTUIUIEKCOpPA U MMITYJIbCOB
naToil MaTpuubl. Mmnyiisc noacsera 3Ha-
Ka «—» opMHUpyeTcs U3 UMITyJIbCa MATON

marpuusl (D30.1), uMmynsca cenbMoro
cermeHTa Matpuupbl (D28.3) npu Hanmunm
COCTOSIHMSI JIOT. «1» C BBIXOfia TpUrrepa
3naka cxembl AT (D36.3). Takum o6pa-
30M IMOICBEYMBAETCS CEAbMOIl CerMeHT
(3HaK «—») MATON MaTPHIILI TIPH U3Mepe-
HUM OTPULIATeIbHBIX HAMIPSIXKEHUI.
Hmnynabe noncsera qeluMaibHOM TOY-
K1 GOpMUpYETCs U3 UMITyJIbca 8-TO TaKTa
MaTpHLl U COCTOSIHUA JIOT. «0» C BBIXOLOB
COOTBETCTBYIOLIIETO BXOIHOTO JEJIUTEeNsI
yepe3 (opmupoBaTesb meUMalbHOM
touku D19, D29.4. Ha BXombl MUKpOCXe-
Mbl D19 mocrynaroT uMMIIyJabChl 4eThIpex
MAaTpHUI] U JIOTUYECKHEe COCTOSIHUS BXOTHO-
rO JeJUTeNs, B 3aBUCUMOCTH OT MOJIOXKe-
HUus mepekiaodaTens S5. Mukpocxema
D19 BeipabaTbiBaeT MOJIOXUTEIbHbIE M-
MYJIBCHI, COOTBETCTBYIOIIHE TISTON MaTpH-
1ie ¥ MaTpulle BBIOPaHHOTO AUara3oHa U3-

D14.3 uMmyJibC 3arucy ocTynaeT Ha BXO- IERITTE
11 «V>» peructpos. Takum 06pazom, peru- PEXWMbI AKTUBHbIX 3JIEMEHTOB M0 NOCTOAHHOMY TOKY
CTPEL paGoTaloT B PEXHME 3AIHCH TONBKO 06o3hayenue |  Tun TpaHaucTopa Hanpsxenne, B
B 8-M TakTe 5-if MaTpUIIbl O OKOHYAHUK JmnTTep Easa KonnekTop
takTa Kanubposku ALTIL. VT22 K303 0,6-0,9 0 7.4-85
Viumyibe capura («8») Gopmupyercs VT23 KT361T 1115 0,5-0,9 —~(3,6-5,5)
Ha D14.2 13 uMITyIbCOB KaX10To 8-TO TaK- V24 KT361T 1115 0.5-0.9 —(3’6-5'5)
Ta MaTPULIBL ¥ UMITYJIbca 5-if Marpuibl. C VT25 KT3256 —(4,4-6,0) ~(3,6-5,5) ~(0.1-0.6)
Bbixona 14.2 yepes unBeprop D14.1 um- VT26 KT3255 ~(4.4-6.0) ~(36-5.5) ~(0.1-0.6)
IyJIbC CABATA MOCTYNaer Ha Bxombl «C» VTo7 KT361r 0-06 ~(0.1-0.6) ~(11.0-11,6)
peructpos. Takmm obOpasoM, mH(DOpPMa- \VT28 KT3256 ~(0,9-1,3) ~(0,1-0,6) 34-37
151, 3aTMCAHHAsl B [IAMSTH PETHCTPOB, B VT29 KT3255 ~(0.9-13) ~(0.1-05) 34.37
pexXyMe 3alMCH CIBUTAeTcsi MOPaspsiIHO VT30 KT3256 5535 34-37 10-11
B 8-M TaKTe KaXIO! MaTpPHUIIBI, KPOME 5-IA. VT31 KT325E 25.35 3437 10-11
CemucerMeHTHbIi penmdpatop D18 ¢ VT51 KT3157 103 w03 6-12
Harpy3o4HbsiMu pesucropamu R225—R231, VT52 KT315r ;0'3 ;0’3 6-12
MpeoOpasyeT ABOMMHO-ACCATHIHYIO HH- VT53 KT940B 11,0-11,6 11,7-12,2 50-64
opmaLiyio 06 u3MEpsIEMOi BelMUUHE B Ce- VT54 KT940B 11.0-116 117-12.2 40-60
MUCerMeHTHbiH kon. Ungopmais o co- VT55 KT9408B 11,0-11,6 11,7-12,2 50-64
CTOAHMM CEMM BBIXOLOB JewmppaTopa V156 KT940B 11,0-11,6 11,7-12,2 40-60
nocTynaer Ha BXombl «X1—X7» MyJIbTH- VT57 KT3157 w03 03 8-12
miekcopa D22 st mocrienoBaresbHoi me- VT58 KT3157 03 +03 10-12

KOHIT P OABHOSHSMEEHMEAG HIBIERINEHIB O BB ISHECH (CANAMIBT Ne 3 wronw 2001



CXEMOTEXHWUKA W PEMORT

Ta6nuua 2
PEXWMbI 31T M0 NOCTOAHHOMY TOKY
Homep BbiBOAA 1 2 3 4 5 6 7 8 9 10 11 12 13 14 A
Hanpsxenue, B | 6,1-6,5 | 50-60 | 50-60 | 380-570 | 40-60 | 40-60 | 40-60 |50-60 | 12-80 | 40-60 | —(640-730) | 40-60 | —(620-680) | 0 | 2000-2500

Mpumeyanus: 1. MpoBepka pexxumoB, NPUBEAEHHbIX B TabM. 2 (Kpome BbIBOAOB 1 1 14), Nnpon3BognTCA OTHOCUTENBHO Kopryca npubopa.
2. [poBepka pexumoB Ha BbiBogax 1 u 14 3J1T npon3BoANTCA OTHOCUTENLHO NOTeHUMana katoga (-650 B).

MepeHus1. 17151 NCKIIIOYEeHNST UMITYJIbCa TIsI-
TOIl MaTpuibpl cUrHan ¢ Bbixopa D19 mo-
cTynaer Ha cxeMmy cosnagenust D29.4, ky-
Ia JOMOJHUTENBHO MOCTYMAaeT HMITYJIbC
nsitoit Matpuuel (D30.1).

Curnan neperpy3ku MHANLMPYETCs Ha
SKpaHe B BUJe MepLAIONIIX H300pakeHui
IATU MaTpUIl C AeHUMAIbHBIMU TOYKAMMU.
Hmnynbc mozxceeTa neperpysku Gopmu-
pyetcst Ha cxeme coBrafeHust D15.3, Ha
BXOZIbI KOTOPO¥ ITOCTYNAIOT MUMITYJbCHI C
¢dopmupoBarenss TaKTOBBIX HMITYJIbCOB
AIII n noruyeckue COCTOSHUSI BBIXOIOB
cyeTyuka 4yerseproro paspsiaa DS.

ITpu cocrosiHusX J0T. «1» Ha BBIXOHAX
CYeTYMKa YeTBEPTOro pas3psia yepes cxe-
MY COBIAIEHUS IPOXOAUT UMIYJIbC C hop-
MHUpOBaTess TaKTOBbIX UMIyabcoB AIIIT,
KOTOPbI# yepes unseptop D15.2 monaercs
Ha ¢opmuposarens noxacsera D32. C ero
BBIXOJIa UMITYJILCHI [TOJICBETA Yepe3 UHBEep-
top D31.3 moctynaror Ha cxemy noiacsera
OJIT ocumutorpada.

PekomeHfjaLmu1 no npoBeIEHNI0 PEMOHTA

PemoHT 1 nocnenyoras HacTpoiika oc-
nuutorpadguyeckoi yactu mpubopa npak-
THUYECKH HUYEeM He OTIMYaeTcsl OT aHajo-
IMYHBIX Tnpouenyp npubopa C1-94,
MI03TOMY, 110 JAHHOMY pasleny Mbl TaKXke
OTChITaeM YMTATeNIs K BbIILIEYKa3aHHOM cTa-
The ¥ COOTBETCTBYIOILIEl uTepatype. Uro

K€ Kacaercsl peMOHTa MyJIbTUMETpa, TO
3[1€Ch HY2KHO UMETb B BUJY, UTO IIpaKTUYe-
CKM BCSl 3Ta 4acTb coOpaHa Ha LUQPOBLIX
MHUKpOCXeMaxX MaJOM M CpenHell CTerneHu
VHTErpalyy, II03TOMY PEMOHTY [NOJIKHbI
[IpeIIeCTBOBATh TIIATEIbHBIM aHAIU3 CXe-
Mbl U BPEMEHHBIX QMarpaMM Ul 4eTKOro
MOHNMAaHHUS PabOTHI YCTPOWCTBA B LIEJIOM U
KaXJIOro y3JIa B OTAEJNbHOCTH. Jlnarnocru-
Ka INOBPEXIECHUI 3aKJII0YaeTcsl, IABHbIM
00pa3oM, B aHAJIM3€ BPEMEHHBIX JUarpaMm
HeucripaBHoro npubopa. ITouck nedexron
MOXeT OBbITb 3HAYMTEJNbHO OOJerdeH mpu
UCTIOJb30BAaHUH JIOTUYECKOTO aHaJIM3aTo-
pa, NO3BOJISIIOLIErO UCCIEN0BaTh OIHOBPE-
MEHHO HECKOJIbKO JIOTUYECKUX CHUIHAJIOB.
ITpu pemoHTe HMGPOBLIX y3/10B pudopa
HEoOXOIMMO PYKOBOJCTBOBATbCS CIENyIO-
HIMMK OOIIMMU MpaBUJIaMU ISl TUPPOBOI
TeXHUKU:

UL BCEX JIOTUYECKUX MHUKDOCXEM, BBI-
nonusmommx ¢ynkumio M-HE, xapakrep-
HBIM IIPU3HAKOM BBIXOZIA U3 CTPOSI SIBJISIETCSL
COXpaHEHNe Ha BBIXOJIe MUKPOCXEMBI JIOT.
«1» pu Hanuyuu Jor. «1» OIHOBPEMEHHO
Ha BCeX ee BXojaxX Wi Jior. «0» mpu Hamu-
uyy JIoT. «0» XOTsI ObI HAa OTHOM U3 BXOZIOB;

ULl BCEX JIOTUYECKUX MUKPOCXEM, BbI-
nonusoumx ¢ynkumo MJIM-HE, xapak-
TEPHBIM [TPU3HAKOM BbIXOZIA U3 CTPOSI SIBJISI-
€TCsl COXPAaHEHUE Ha BBIXONE MUKPOCXEMbI
JIOT. «1» mpu HaJ4uu Jor. «1» Ha BXoxax

W wm coxpaHeHUe Ha BBIXOE MUKPOCXe-
MBI JoT. «0» Impu HaIu4um Jior. «0» Ha BXO-
nax UJIUH;

HEOOXOIMMO UMeTh BBUJY, YTO BBIIIE-
yKa3aHHbIE CUTyallud MOTYT BO3HMKHYTb
Y TIPY UCTIPABHBIX JIOTMYECKIX MUKPOCXe-
Max, HO HarpyXeHHBIX Ha HEUCIPaBHBbIE
MHKPOCXEMBI, T.€. BBIXObl UCIIPABHBIX MU~
KPOCXeM MOTYT NMPUHYAUTEIBHO ITONTSTH-
BaTbCs K HYJIO WIN MUTAHUIO MOCIENyIo-
IVMMJA HEWCIPaBHBIMA MHKPOCXEMaMHU.
TToatomy, AT OKOHYATEIBHOTO PeIleHus
0 UCTIPABHOCTH MUKPOCXEMbI HEOOXOIUMO
OTKJIIOUUTD €€ BBIXOJ, OT BXOIOB IOCJIeNy-
IOIIUX MUKPOCXEM;

aMILUIATYa UMITYJIbCOB, HE 0003HAYEH-
Hasl Ha 3II0PaX HANpPSDKEHW, JOJKHA CO-
otBercTBOBaTh YpoBHsM TTII: jor. «1» —
He menee 2,4 B, jor. «0» — ne 6onee 0,4 B.

J1s1 yCTIeIIHOTO MIPOBEeIeHNUsT PEMOHTa
npubopa HeOOXOAMMO 3HaHHE PEXUMOB
IO TTOCTOSTHHOMY TOKY ¥ BPeMeHHbIE [Ha-
rpaMMbl paboOTBl MCIpaBHOTrO mpudopa.
JList 9TOif e MBI TIPUBOANM COOTBETCT-
Bylollye AaHHble (cM. puc. 13, Tabm. 1, 2).

The detailed description of circuitry
and principle of operation of oscilloscope-
multimeter C1-112, as well as the calibra-
tion data are represented in this article.

Ne 3 wuronv 2001
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