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M penucaoBne

XapaxrepHoll yepTOH pa3BHTHsS COBDEMEHHOH DaAHOH3MEDHTEJbHOI Tex-
HHKH siBJsercs Bce GoJjiee INIPOKOe HCMOIb30BaHHE H3MEPHTEJbHBIX INPHOOPOB €
IH(MPOBHIM OTCIETOM He TOJbKO B HCCIEI0BaTEJIbCKIX H IIPOH3BOJACTBEHHBIX YCJO-
BHSX, HO I B PaAHOMIOOHTENbCKON NpaKTHKeE.

Hudposbe u3MepHTeJbHbIe NPUGOPHI H3-38 BBLICOKOH TOYHOCTH H3MEPEHHs M Ha-
IJIIAHOCTH OTCYETa HMEIOT P CYIIECTBEHHBIX MNPEHMYINeCTB Nepel npubopamu co
CTpeJouHbLIM yKaszaTedeM. OpHoli u3 TenAeHuufi passuTHA LH(POBOH H3IMEPHTEJb-
HOH TeXHMKH $BJA€TCH pacliupeHHe (QYHKUIOHAJbHEIX BO3MOXHOCTEH H3MepHTeNb-
HBIX npubopos, korza B 0oAHOM npHOOpe COAEPKHTCS HECKOJbLKO H3MepuTesed pas-
JIHUHBIX BETHYHH.

B paznomoGHTeNLCKHX YCJIOBHSAX H3rOTOBJEHHE Y3KOCNENHAJH3HPOBAHHOTO H3-
MepHTespHOrO npubopa ¢ undposoll HHAMKalueH, HanpHMep, TOJBKO BOJbTMETPa
WJIH 4acTOTOMepa, BPsiJ JH ONpaBAaHO. 3aTpaThl [AOCTAaTOYHO BEJHKH, a 3KCIJAyaTa-
UHOHHBIE BO3MOXKHOCTH OrpaHuueHH. IlpeanmouTeHHe OTHAIOT YHHBepPCaJbHbIM Nud-
POBBIM H3MEPHTEJbHEIM Ipubopam.

VIelieBJeHHIO M3TOTOBJEHHS YHHBEDCAJbHLIX H3MEPHTeJbHHX mNpuHOOpOB, YHpo-
WeHNI® MX CXEMOTEXHHKH X HACTPOAKH, YMEHDBUIEHHIO TabapHTHBHIX pasMepoB H
Macchl CIHOCOGCTBYET IICHOJb30BAHHE HHTETPAJbHBIX MHKPOCXEM C MOBHIUEHHOH CTe-
IEHbIO MHTETPAllHH, HOMEHKJATypa KOTOPLIX OBICTPO DacTer,

B mnepBofl riaBe paccMOTpeHH (YHKIUOHANBHLIE yaabl, Ha Ga3de KOTOPHIX MO-
ryT OHTb TOCTpPoeHH HuppoBbie npubopr. OnuchiBaeTcsi Ha3HayeHHe Kaxaoro ys3-
Jla, TIPHHLHN ero paGoTH, NPHUBOAATCH BPeMeHHHIE AMarpaMMbl, KpaTKHe TeXHuYec-
KHe XapaKTePHCTHKM, NPHMHIMMNAJbHbIE 3JEKTPHUECKHE CXeMbl, YepTeXH INeyaTHHIX
wIaT C pachmoJoXKeHHeM JeTaJell, a TakKxkKe DEKOMEHZalMH IO HacTpoike.

Bo BTOpOfi rsaBe NpPHBEIEHO HECKOJbKO NPHMEDPOB NPAKTHYECKOrO MOCTPOEHHH
pagHoJIo0HTeNbCKHX NH(POBBIX H3MEDHTEJbHBIX NPHOOPOB, DPa3JHYHLIX IO HasHa-
YEHUIO M CJIOKHOCTIL.

Mprornx paauomoOuTeseli IHTepecyeT H3rOTOBJEHHE JIETKOTO  TOPTATHBHOTO
1H¢ppPOBOTO H3MEPHTENbHOro npnbopa ¢ aBTOHOMHEIM DNHTaHHeM. B TpeTkeli riase
IpHBeeHE [Ba NIPEMepa HOCTPOEHHs TaKHX HPHOOPOB, NpPHYEM OAHH H3 HHX C aB~
TOMaTHYECKHM IIepeKJIOYeHHeM IIPEIe]IOB H3MepeHHs.

ITpun paspaboTke npHOOPOB OCHOBHOe BHHMaHHe OHJIO OGpallleHO Ha BO3MOXK-
HOCTb HX IOBTOPEHHS. B NepByl0 Oyepexb 3TO OTHOCHTCS K HCHOJNb3OBAHHIO 3Je-
MeHTHOH 0a3bl, LOCTATOYHO COBPEMEHHOA ¥ B TO Xe BpeMs [OCTYMHOM AJs IIHPO-
KOTO Kpyra pajuonnoburesefi.

ABTOp HazeeTcs, uTO AJs GOMBIIMHCTBA PalHOJIOOHTENEll H3TOTOBJEHHE ONHCAH-
HHIX DpubOpOB pacWIMPHT HX 3HAHHA H KDPYrosop, pasoBbeT NPaKTHUECKHE HABHIKH,
BJOXHOBHT Ha JaJbHellylo paboTy B 3TOM HalpaBJeHHH.

OrseiBH 0 KHHr€ TPOCHM HampaBaaTh No ajpecy: 101000, Mocksa, [Touramr,
a/s 693, n3aarebcTBO «Paguo H CBA3bY.
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'napa nepBag

q)YHKllHOHaJleble y3Jibl

DyHKUHOHANBHBIE Y3JB, NpPHBeJeHHHE HHXKe, NpeJHasHauyeHH MAJd TNO-
CTPOEHHST DPA3JHYHLIX [0 Ha3HAYEHHIO H CJOXKHOCTH pPaAHOMIOGHTeNbCKHX H3MepH-
TeJbHBIX NPHOOPOB ¢ LII(PPOBHIM OTCYETOM.

Y3Jbl BBHINOJHEHH HA IJIAaTaX, H3TOTOBJEHHEIX H3 (OJBrIPOBAHHOTC CTEKJOTEK-
CTOJIHTA TOMMHON 1,5 MM TeYaTHBIM crnocofoM. MoOHTaX OMHOCTODOHHHH, pexe
EBYCTOpPOHHMI. Fck/oueHneM sBJIA€TCH IJaTa BHIIPAMHTENEH HCTOUHMKA MHTAHUSA
¥1, koTopasi BBIIOJHEHAa HABECHHIM MOHTa;KOM. Pa3Mmepbl BCeX HJIAaT OAHHAKOBE M
cocrassior 105X 60 mM. CoeauHenime mJjaT ¢ HPHGOPOM OCVINECTBJISETCS € IIOMO-
mpo pasbemos MPHI4-1. 310 olecneuyuBaer Jerkuii AoCTVI K J060ft Jerans Kak
FIDH HACTPOHKe, TaK H IPH PEMOHTe.

Y3/ MOYTH MOJHOCTbIO BHINOJHEHB Ha MHTErPajbHBIX MHKPOCXEMaX, YTO I03-
B0JisieT YJAYYIIMTb HX OCHOBHBle XapaKTePHCTHKH: TOYHOCTb, YYBCTBHTEJbHOCTh, IIO-
MeXOyCTOHUHBOCTb, KOMIIAKTHOCTb, a TaKKe 3HAUHTeJbHO YNPOCTHTb HACTPOUKY H
HOBBICHTL HaJeKHOCTb.

Harorop/jieHHe OYHKINOHAJNbHLEIX Y3JOB ILeJecoo0pa3sHO HayaTh C HCTOYHHKOB
nuTaHus. B sTOM ciydae Hcue3aeT HeOOXOAHMOCTb HCIOJB3OBAHHS JMJIs NPOBEPKH
paboTocnOCOOHOCTH M HACTPOMKHM JPYTHX, He COBCEM INOAXOMSILIUX HCTOYHHKOB,

I HCTOYHMKH IMUTAHUYI

Ias nuranus ysnoB npubopa BHOPaHH ABa ABYXIOMSADHBIX HCTOUHHKA
EUTaHUA CO CTaGHIM3HPOBAHHBIMH HalNpsKeHHAMH *+5 u 415 B. DTH HCTOUHHKH
ZOKHB 06JalaTh AOCTATOYHEIM 3alacOM IO MOLIHOCTH, 4TOGH OGeCHeunTb HX HC-
foNB30BaHWe [Jsi paGOTH € BHEMNIHeH HArpyskoil NpH HAJNaXXHBAaHHM M MCIBITAHHH
PA3/IYHBIX YCTPOMCTB, COOPaHHBIX Ha TPAH3HCTOPAaX, MHKPOCXeMax H ONepalHoH-
Bhix yeuauteasx (OVY).

B HCTOYHMKAX MNHTAHHA BHIPabaTHBATCA H ONOPHBE HANPSKEHHsS, OCHOBHOE
HasHayeHne KOTODBIX — 3afaHne CTAOHJIbHHIX ONODHMX HANpSIKeHHH HOCTOSIHHOTO
YOKa pa3MMUHOR TOJNAPHOCTH, HEOGXOAMMBEIX AJs paGoOTHl H3MEpHUTENbHHX mpeoS-
pasoBaTesieli M NMHTaHHs H3MePHTEJbHHX LeMeff ¢ OTHOCHTENbHO MaJbM HOTpebie-
JBHeM TOKa, Hanmpumep, AJs KaauOGpPOBKH IH(POBOro BOJLTMETPA NOCTOSIHHOIO TOKA.

! TeXHHUEGCKHE XAPAaKTEPHUHCTHKH:

Brixonnoe wHampsixenue, B e« + &« s 4 4+ s+ & HEbu£lb
Tox Harpysku, MA:

ansg  wHampsxesmnit +5 B . . . ., . . . . 800

ans Wampskemmii 15 B . . . . ., . . . . 300

HecrabuiabrocTs Hanpsikenns mo Toky, % . . . . < . 02
Onoproe uampsixkenue, B . . .o =+l
Kosbduuuenr cra6uin3alid HanpsXeHHA ., . . . . . 100—150
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MpuHuunuagpHasl cXemMa HCTOYHHKA MHTaHus, NPHBeICHHAasd Ha pic. [, cocrour
M3 JIByX uacTeil: OJHA <OJEPXKHT BhIIpsiMHTeJud (y3exn ¥I), 1pyras— cTabu/i3aro-
pyl tanpszKenns (ysen ¥2).

BompamnTean H CTaGHJAM3aTODBl HMEIOT HE3aBHCHMBIE II HJAEHTHYHbIE SJIEKTDH-
YecKHe CXeMbl H DPas3jHualoTcs JHIIb 3HAYCHUSIMK BBHIXOAHBIX Hampsixenufl. Hesasu-
CHMOCTh KaXKI0H CXeMbl I03BOJseT HaHOOJce NPOCTO HOJMYYaTh KaK IIOJOKHUTENBHOE,
TaK i1 OTpHUIATeJbHOE HaNpaAzenue.

BrimpsiMETeNH co6paHbl MO IBYXNOJYIEPHOAHON MOCTOBOH cXeMe Ha JAHOIHBIX
cbopkax KILI402E. s yMeHbLUEHHS NyJbCallllil BHIIPSMJCHHBIX HaNpPSKEHHI BKI0O-
yenpt Konfeucatops CI—C4 Gosbloft emkocTd. CTaGUIN3ATOPH HANDSIKEHHS! BHI-
noauenst  Ha Mukpocxemax KI142EHIB un K142EH2B. Tak Kak TOK noTpebJeis
OpEBLIIAET MpeleJpHO JONYCTHMBI TOK MHKPOCXEMBI, DPeryJuUpyIOMui  ajJeMent
MIIKPOCXEMBl JONOJNHeH MOmHbIM TpanaucropoM KT803A.

HcnonbsoBanHe HCTOYHMKOB MHTAHHA AJA IHOJAKMIOUCHHS  BHEIIHEH  HArpy3xd
00YCJIOB/IIIBAeT HEOGXOAHMOCTh BBENEHHs B CXeMy aBTOMATHYeCKOH 3alfUTHl OT lie-
Perpy3oK H KODOTKHX 3aMblkaHuii. Iloporobble 3HaueHuss TOKa MEPErpyskit ORpe-
JeJAI0TCA CONPOTHBJAGHUAMH pe3HcTOpoB RI—R4. Peryanposka BHIXOAHBIX Hanp:i-
JKeHUE OCyMIeCTBJASETCH NOACTPOEYHBIMU pesuctopamu R3, R7, RI1 u RI5.

McTOUHHKH ONODHBIX HANpsKeHHH BBHINOJHEHHl Ha NOJEBBIX TpaH3pcropax VI
u V2 u Tpan3HCTOpHBIX MHKpocOopkax (anajoroBmix) A5 u A6 Ha naate ysna ¥2.
TlosieBbie TPAaH3HCTOPHl BHIIOJHSIOT POJNb CTaGHIH3aTOPOB  TOKA, MHKPOCOOPKH —
€TabHJIM3aTOPOB ONODHOTO HAINPSIKEHHS.

Ilnata BempsMutenefl &/ BHIOJHEHA C HCHOONL30BAHIEM HaBECHOTO MOHTAaXKa,
nrata cTaGHJH3aTOpOB — HampsiKeHHs &2 — medyaTHnM cmoco6oM. UepTe:xx maaTsl
crabHJIN3aTOPOB HAampsiKeHHs M pacloJoXeHHe Ha HEH Jerajefi npHBeJeHH Ha
puc. 2. Ilo KOHCTPYKTHBHBIM cOOGpa:KeHHAM OKOHedHble TPAH3HCTOPHEl pPeryJHpyIo-
LINX KaCKaJOB BBIHCCEHBl Ha mjary BunpsaMurenedl. Tnoxdbie cbopku KII402E co-
6upaloTcs B NayKy, CTAHYTYIO OJHHM BHHTOM.

Hetanu. Pesucropnt RI7, RI8 tuma BJIII, pesucropmt R3, R7, RII, R15, RI9,
R20 tunma CII3-16. Peaucroper RI—R4 mnpososounne Ttuna C5-16T, ocTajbHbIe —
MJIT. Pesucrops RI—R4 moryr ObiTb HaMOTaHB Ha KapKacaX BBICOKOOMHBIM IIpO-
Bogom aunamerpoM 0.3—0,5 MM ¢ mo60i H30dAUHeH. DIEKTPOJUTHYECKHE KOHAEHCa-
Tophl THma K50-6.

Tpausucropm V5—V8 Moryr O6LITh 3aMeHeHb APYTHMH MOUIHBIMH TPaH3HCTO-
pamu, manpumep, KT805, KT808 ¢ xosdduuueHTOM mNepejaud IO TOKY He MeHee
50—70.

Tpancdpopmarop T/ tuma TAH-28-127/220-50 mowmmoctsio 60 Bt. Hcenosasso-
Banbl ase obmotkm 6,3 B, 1,6 A 11 ase obmorku 16 B, 0,3 A. Ocranphbie oGMoT-
Kn (aBe mo 40 B u gBe mo 56 B) B cayyae HeoGXOJIMMOCTH MOTYT OBITb HCNOJB3O-
BaHbl JJI NHTAHUST BHICOKOBOJIETHBIX [a30pa3psifHBIX HHIHKATOPOB.

HacTpolika 1nCTOYHHKOB NHTAHHS CBOAHTCS K YCTAHOBKE BBIXOJHEIX HANPSKC-
HHil ¢ nomoupio pesuctopoB R3, R7, RI11 m RI5 u npoBepke YCTPOHCTB 3aIIHUTHI,
KOTODBI€ JAOJIKHLI YCTOMYHBO cpabaTeiBaTe npH Toke 1,2 A aia HampsikeHmit =5 B
n 0,6 A ang nanpskenuit =15 B. Ilpn Heo6XOAUMOCTH YTOUHSIOT CONPQTHBJEHHS

pestcTopos RI—R4. Tok KOPOTKOro 3aMbIKAHUA KaK[AOr0 BBHIXOJA CQCTABJAET
70 mA.

YCTaHOBKY ONOPHBIX HanpsKeHuii =1 B creyer mpousBOAHT TOJLKO MpH MOA-
KJIIOUEHHH BHEILUHell HArpyakH — pesucTopa conporuBienneM 3,3 kOM uan yana ¥6
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Puc. 2. [MewaTHasi niara CTaGUIH3ATODPa HANPSIKEHHS

vr
c
o )
2] o

V2 p -5 R3

{mpeo0pasoBaTes COMPOTUBJIEHHH H eMKOCTeH B YacTOTy), BXOJHOE CONPOTHBJEHHE
wOTOPOro cocrasiser okoao 3,3 KOM. IIpu 3HAUMTENBHBIX OTKJIOHEHHSX 3THX CONpO-
THBJIEHNI DPEryJupoBKY NPOH3BOAST pesHcTopaMu RI9 u R20. Tounywo ycraHOBKY
ONOPHBIX  Hanpsizkenufi 41 B ocylecTBIAIOT UHGPOBHIM BOJBTMETPOM C BHICOKHM
BXOJHBIM COMPOTHBJCHHEM.

TIpu orcyTcrBnu HHTerpaJbHEX mukpocxeM KI142EH!1 w KI142EH2 craGuausa-
TOpHl 'HanpsiKenus =15 ¥ =5 B MOXKHO BHIIOJHHTL MO APYrHM CXeMaM C IpHMeHe-
HUEM ONepauHoHHBIX ycuauresedr (OY) mam Ha Tpamsucropax. OJHAKO ¢ IPHMEHe-
HIeM JIMCKDETHHIX 3JEeMeHTOB pasMepHl IIaTHl BO3pacTyr. B artom ciayuae, 9ToGml
He Hapymwatb oOulefi KOMNAHOBKH NpHOOpa, Jyylle BHINOJNHHTH CTAGHIH3AaTOPH Ha-
apsAXKeHHs HA JABYX IJIaTax, COXPAaHHB NpeXHHE pPasMephl.



TMPEOBPA3OBATEJ/Ib HATIPSIKEHHE — YACTOTA

Ilpn nocTpoeHHH KOMOHHHPOBAaHHHIX LH(POBHIX H3MEPHTEJBHHX NpubO-
‘pOB — MYJBTHMETDOB OCHOBHOH 3ajauell sBJsSETCS NpPHBELEHHE Da3/HYHBIX BEJHYHH,
TAaKUX, KaK HalpsiKeHue, TOK, CONPOTHBJEHHE, €MKOCTb, K YHH(HIMPOBAaHHOH BeaH-
4uHe, yalle Bcero wacrore, VlHOraa npw 5TOM HCHOJb3YeTCs] TNPOMEXKYTOYHARA Be-
JUYHHA — HanGoJiee YacTO HampszKeHHe [OCTOSIHHOTO — TOKA. 3ajada NpHBEAEHHs
pas3JHUHBIX BeJIHYHH K OJHOH pellaeTcst NpHMeHeHHeM mpeoOpasosaTesed. Onunm
H3 HHX SsIBJIseTcsl npeobpa3oBaresb NOCTOAHHOIO HANPSIKEHHS B YacTOTY.

K BuGopy asaekTprueckOfi CXeMbl, BHIIOJHEHHIO M HAcTpolike 3Toro mnpeobpa-
s0BaTeNsl CJeldyeT OTHeCTHCb ¢ OCOOBIM BHHMAaHHEM, TaK KaK OT HEr0 BO MHOFOM 3a-
BHCSAT METPOJIOTHUECKHE XapaKTEPHCTHKH Bcero npuGopa B uesnoMm. Ilpeasnaraemmid
npeobpasoBaTesb HanpsiKeHHE — YaCTOTa [OCTPOeH HA OCHOBE HHTErpaTopa ¢ juc-
KperHo#i obpatHoli cBa3pio. [Ipn mofaue Ha BXonx mpeofpasoBaressi HaNpsiKeHH$ Ha
€ro BHIXOJle MOSBJSETCS IOCJAEJOBaTeJIbHOCTh HMIYJbCOB, YacTOTA CJEAOBaHHS KO-
TOPHIX INIPAMO NPONOPUHOHAJBHA YPOBHIO BXOAHOrO cHrHasa. KoJIHYECTBO HMIyJb-
COB Ha BHIXOle INpeoGpasoparels 3aTeM INOICYHTHIBAETCS CUETYHKOM 3a (UKCHPO-
BAHHHA MHTEPBaJ BpeMeHH,

B ocnory npunuuna npeo6pasoBaHHs NOJOXeH METOA HBOHHOrO HHTErpHpOBa-
HHS, TO3BOJISIOWHI TNDH CPaBHHTENBHO IPOCTOH CXeMe MOJYYHTh BHICOKYI0 TOYHOCTH
npeo6pa3oBaHysl B IIHPOKOM Anala3OHe H3MepeHHsl HampsiKeHHil.

Texnuueckue XapaKTepHCTHKII:

BxonHoe mampskenue, B . B |
Koadduunenr npeoGpasosasus, KI‘uJB P 11
Bxoasnoe conporuBJeHHe, kOM . . i
Hesunefinocts npeoGpasoBauns, 9 . O X011
HamepurenbHbiit uHTEDBAL, € . B A
IMoasipHocTs BXOZHOrO CHTHATA . . . . . . . . . . TOJOXH-

TeJbHas

CTpyxTypEas cxema npeoOpasoBateis (puc. 3) COAGPKIUT YCHAWTENb [O-
crosigporo Toka YIIT, unrerparop M, ympasasiomue xmouu KI u K2, remepartop
aMmnyabcos ['H, noporosoe ycrpofictso [1¥ n gennteap uactorw QY. Lluxa npeoG-
pasoBaHHsl ocyulectBasercs B aBa Takra: Ty u T, (puc. 4). B TeueHue murepsaJia
T, ynpamnsiomme Kmoun K/ u K2 3aMKHYTH BHXOAHHM HANPSIKERHEM [e/UTENAs
AY. 3akprTo MOporosoe ycrpoiicTso /1Y, He NpPONMyCKAIOUIEe HMIYJLCH TEHEpaTOpa
I'H wua penutenw wacrorn JY.

Bxoxno#i curman MOJOKHTeNbHOH NOJNSPHOCTH TIOCJHE YCHJEHHS H HHBEPTHPO-
Banua yeuautenem YIIT mnocrynaer depes peauctop RI Ha HHBepTHPYIOIIUA BXOA
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Puc. 3. CrpyKrypHasi cxeMa npeoGpa3oBatens Hanpﬁ)kem;e—
yacroTa
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Puc. 4. Bpemensbie AnarpaMMbl npeo6paszoBaTtess Hanpsige-
HuC — 4acTora

unterparopa H. OT BO3NEHCTBHA 3TOrO CHTHANA HATPSIKEHHe HA BHXOJE HHTErpa~
TOpa JIHHEHO Bo3pacraer. KpyTHsHa HapacTaHHs 3aBHCHT OT YPOBHS BXOLHOTO Ha-
npsaxenns: yeM Ooabme Upx, TeM Gosbllie KpyTH3HA HApacTaHHS W, CJIeNOBATEbHO,
MeHbIlle HHTepBan T,

B MoMeHT, KoTa BHIXONHOE HANDSNKEHHE WUHTETPaTopa NOCTHraeT IOPOrOBOTO
sHaueHus  Un, cpabaThiBaer moporosoe ycrpoiicTBo I1¥, ma Bxome I KOToporo ye-
TaHABJHBACTCA JIOPHYECKAA €IHHUA, Paspellaolias MPOXOXKAEHHE HMIYALCOB € BH-
xona ' ua /1Y,

Kak Tonmpko uepes JY mpoilfer KOJMYECTBO HMIYJBCOB, paBHOE K03 punueHTy
ACJeHIIs, H3MEHAETCst COCTOsIHHME Ha BbIXOAe Jenntexss [JY (B RaHHOM cJayyae H3
cocrosiHiist 1 B cocrosthue 0). B sToT MOoMenT Takt T, 32aKaHYHBAaercs H HAaUHHAETCs
BTOPGit TaKT uHTerpnposaHus — Ty, kmoun KI u K2 pasMuKamTcs.

C pasmbixannem xmoua KJ Ha BXOX HHTerpatopa uepe3 pesncTop R, HaunHaer
fnocrynath omoproe Hanpsikenne Uo. C pasMblKaHHeM kmoua K2 Ha ero BHXOgZe yc-
TAHABJMBACTCS JIOTHYeCKas 1, KOTOpasg NOATBEPKAAET OTKPHITOE COCTOSIHME MOPO-
rOBOTO YCTPOHCTBA M yIeDXKHBAET €r0 B 3TOM COCTOSIHIH, HE3aBHCHMO OT H3MeHEeHHs
HATIpAKEHUs Ha BBIXOJEe HHTerpaTopa. TakuM 06pa3oM, HMnyJbCch ¢ Bhixoga IH
IO-TIPeXXHeMyY TocTynaloT wHa J4Y.

Tenmepo Ha BXOA uHTerpaTopa M NOCTYNAaKwT ABa HampsuKenus: BxogHoe Upy
¥ onopHoe Uo. TlongpHocTH HX NPOTHBONOMONKHE, a AMIJHTYAA ONOPHOrO HAamps-
*Kenns Gojblle aMIUIMTYAB BXOAHOro. B pesyabTate BO3neficTBHSA pasHOCTH Hamps-
kenill Upx—Uo H3MeHeHne HanpsKeHHS Ha BbIXOAe NHTErPaTopa NDOHCXOAHT B
06paTHYIO CTOPOHY.

3akamunsaercs ¢opMmpoBanne HuTEpBana To B TOT MOMEHT, KOTAA NOTEHIHAJ
Ha BBIXOZE AY cHoBa wu3Menutcs (Temepb M3 cocTOsiHMST 0 B COCTOSTHHE 1). Ilpn
sToM 3ambikaoTed kmoun KI u K2, NpeKpallaeTcss NOCTYJJIeHHe HMIYJbCOB TeHe-
patopa na nenutens. IlpeoGpasopaTtesb NepeXOJMT B COCTOSIHHE WHTETPHPOBaHHS
TOJMbKO BXOAHOTG HAmpsKeHHs. 3aTeM NPOILECCH B CXeMe MOBTOPSIOTCH.

3aMmeruM, yTO NJHTEJNLHOCTb TaKTa To He 3aBHCHT OT BPEMS3aJAIOIIHX SJeMeH-
TOB HHTerpatopa M, a oOmpenensercs TONBKO YacTOTON ClENOBAHHS HMIYJbCOB Te-
#epatopa I'M n xosdpduunentom nenemus feanteas JY. Tak Kak yacToTa reHepas
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Topa ¥ KOI(PGUUHEHT [e/eHHs MJ AaHHOR CXeMBl MOCTOSIHEB, TO H JJIHTEIbHOCTB
TaKTa Ty Takike IOCTOSIHHA.

C yBeJHUeHHEM BXOAHOTO HampsxeHHs Upy yMenbliaerca uuTepBan T;, a
YacTOTa CJIEJOBAHHA HMIYJbCOB HA BHXOJe Npeo6paszosarels yBeslHuHBaercsi, Ta-
KuM 00pa3oM, B Caydae HJeaJbHOTO HHTErPHPOBAHIsA 32BHCHMOCTh BHIXOLHOHK wac-
TOTBL Hpeo6pazoBatessi OT BXOJHOTG HANpSIKEHHS NOPSIMO [POMOPLHOHAJBHA.

MakcumanbHas — 4acToTa  HAa  BHIXOAe  mpeoGpasoBaTells  ONpeAeNsercs
10 Ghopmyse fmaxc=[ren/n, TAe fren — UACTOTA TEHEPATOPA HMIYJLCE; 7 — KO3DPH-
LHEHT JeJeHHsA AeIHuTe/is.

JlauresbHOCTh HHTepBada o NpPH CKBAXKHOCTH CHTHAJA HA BHIXOAE AeIUTeNs
YaCTOTEl, PaBHOH 2, COCTaBRJsIeT MOJOBHHY INepHOIA CJieIOBAHIS HIMIYJbCOB C MaK-
cuMaJbHOl yacToToll To=1/2fwaxc. B 3TOM ciyuae ¢opma curHasa Ha BHIXOHE HHTE-
rpaTopa CTaHOBHTCs TPEYroJbHOH (IPH MeHbLIeH YacToTe OHa MooGpasHas).

Iipunuunualibuas cxema npeoOpasosaTesss Jana Ha puc. 5. Ycmwimrens YT u
uHTerpatop M BHINOJHEHBl COOTBeTCTBeHHO Ha OY A7 u A2. Ilpn moxaue Ha BXOJX
npeo6paszoBaTens IOCTOSHHOIO HANDSZEHHS [OJOXKHTEAbHON MMOJSPHOCTH CHTHAJ
fIOCTyNAET TOJbKO Ha BXOA A.

Ilpr npeoGpa3oBaHuM MOCTOSHHONO HANpSAKEHHsi OTPHIATELHOH IOAAPHOCTH
HJIH CPCIHEBLIIPSIMJICHHOrO 3HAYEHHsT HANPSIKEHNHS B LENAX NEepeMeHHOro ToKa HC-
moJe3yotest 06a Bxofa A m 5. B stom caysae OY Al paforaer b KauecTBe CyM-
MaTopa HalpsikeHHH, MOJaBaeMLIX [0 O0GOMM BxojaM. Tak Kak B Ilelb OTPHIATE/b-
HoOlt o6paTHOM CBsi3H BKJIOUeH KoHIeHcatop CI, kKackany Ha OY Al BHIOJHAET Tax-
Ke (QYHKIHIO aKTHBHOTO (HIALTPA, CMIAXKMBAIOLIEro NYJbCALNH BLIIPAMJCHHOrO HAa-
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Puc. 5. [IpuHUunuanAbEas cxeMa npeoGpasoBaTess HanpsixeHHe — 4acToTa
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aprkenus. ITepekmouaresp S/./ CIyXHT LIS KOPPEKTHPOBKH pe3yJbraTa MOKasa-
Hild B 3aBMCHMOCTH OT ()OPMBHI KPHBOH IEePEeMEHHOTO HampsKeHHs.

Yupapasiomue kiaoud KI u K2 BHIOJHEHH Ha TpaH3ucropax V5§ u V6 pasaus-
#oit nposoaumocTy. ‘B reuenne muTepBasna T, Koraa oba Kjao4a 3aMKHYTHl, Ha BXO-
I8l 3THX TPaAH3UCTOPOB 4Yepe3 pesHcTOpsl R20 m R2I mojaeTcsi MOJOXKHTENbHOE HA-
npaieeHie, B pesynerarte Tpausucrop V5 3akput, a Tpansucrop V6 Haceumen (mc-
TEHIIHANBl Ha HX KOJJIEKTOpax OJIM3KH K HYJIO).

lenepatop mMmnyabcos §H cobpan na saeventax DI.J u DI.2. Yactora ero
xofeGaHnil cTaGHIM3HPOBAHA KBapleBhIM pe3oHaropoM 1 MIm. Oaementnt DI1.3 -—
uaRepTop, D1.4 — noporosoe VCTPOHCTERO.

Ha wmukpocxeme D2 tuna KI176HE5 BrimonHenn gsa JenuTens vactoTel. [lep-
Bhilt U3 HUIX COJEPHUT IUeCTh ABOHYHBIX Pa3psifloB (IO cXeMe BEpPXHAA YacTb MHK-
poc¥eMmBl: BX0T1 2 — BBHIXOX J) M HCHOMB30BAH B mpeofpa3oBaTese HAINPsIKEHHE —
vacrota. Kosdounuenr neneunst n,=64. BTopo#l He/HTeJb COLEPKHUT MAEBSATh LBG-
YHLIX Pa3psiioB (MO CXeMe HHIKHsIS YacTh MHKPOCXeMbl: BXod 9 — BmIXox I) ¢ Ko-
s HIUEHTOM JeseHHsT ne=>512 1 NpelHa3HaueH NJs CHHXKEeHHS YacTOThl KBapIEBOrO
reseparopa 1 MI't no wactors 1953,125 Tm. Dta yactora HeoOXoguMa JJist COB-
MeCTHOM paGoTHEL C IDYTHMH V3JaMH npréopa.

[Tpumenenne muxpocxem K176ME5 1no3BoJsieT BHIDOJHUTbL Ha HeH JBa HE3aBHCE-
MBIX TeJIITeIs YacTOTHl CO CPABHUTENbHO OOJBIIHMH KO3()GhHIMEHTAMH JeJeHHA H
33aMeTHO COKpaIllaeT YHCIO0 KOPIYCOB IlenuTesell yactoTHl. Tak, ec/H HCIOJb30BATD B
JaHAOM CIyYae MIKpocxeMbl ¢ KosbhdunueHtrom mnepecuera n=10 (K17611E4), notpe-
6osanock Obl ABa Kophyca s JesiTese npeoGpas’oBaTens HampsKeHHE — yacToTa H
TPH KOpIyca BO BTOPOM JeJHTeJe.

MagciManbHas BBIXOIHAS 4YaCTOTA JAHHOTO [MpeodpasoBaTesss PaBHA f[wawxe =
=fren/n=1000 000/64=15625 TI'u. Kosdduunenr npeoGpasosanus 10 kIu/B go-
cruraetest BHIGOpOM Takoro Kosddumnenra ycuaenus YIIT, drofel mpH mojaye Ha
8x0I npeoGpa3oBaTess HampsizkeHis 1 B Ha Beixoze Obia yacrora 10 kIm.

B ofumem cayuae pacyer npeoGpas3oBaTesis HPOH3BOAST COBMECTHO CO CYer-
YHKOM, KOTOPHII NMOAKMIOUAIOT K BBHIXOAY mpeo0OpasoBaTesid, TaK KaK HCXOAHBIMH
AGREBIMY 1S pacyeTa, MOMHMO 4YacTOTH TeHepaTopa, SIBJSIOTCS eMKOCThb CYeTdHKa
d JUIMTeNIbHOCTh 1I3MEPHTENbHOTO LHTePBaNa fmam. [JOJ €MKOCTBbIO CUETYHKZ B Jak-
HOM CJydae NOHHMAIOT YHCJIO NMIYJbCOB, KOTOPOe MOXeT OHTh IOAAHO B CYETUHK
J0 ero IOJHOrO 3aHONHeHHS. lsmepHTeJbHBII HHTEPBAJ fusm — BpeMs, B TeueHHe
KOTOPOTO IIMIYJbCHL € BBIXOIa NpeoGpa3oBaTesst MOCTYNAOT Ha BXOJ CueTyHKa. Ilo
OKOHYAHIH fysy NPOLECC H3MepeHHs 3aKaHYHBAETCsl, a pe3y/bTaT €ro BhIIaeTcs CO
CyeTYMKa Ha YCTPOHCTBO HHIMKALHH.

YacroTa KBapueBOro resepatopa MozeT OuTb J060i#f —ot 10 k['m o 2 M.
Co0cTBeHHO AJst NpeoGpa3oBaTents HAaNpsiKEeHHe — 4acTOTa YHCIEHHOE ee 3HadyeHde
MOXeT OBITh He TOJIBKO IeJBIM, HO It APOGHBIM.

[Tprr uCMO/AB30BAKNH B KadecTBe JeJIHTENIS YacCTOTHl HHTErPajbHOM MHKPOCXeMB
KI76MIE5 yno6HbH KBapueBble pe30OHAaTOpH, paboTalomipe Ha uacTote 16384 H
32768 T'u, or 3neKTPoHHBIX yacoB. Ha 3Toff Ke MHKpOCXeMe BHINMOJIHSIETCS H ree-
parop I'H.

Hast paccMoTpeHHOIT cxeMmbl npeo0pa3oBaTesisi HaNpsiKeHHe — YacTOTa He pe-
KoMeHZyeTCsl YBeJHYHBAThb €MKOCTb cueTynka cBuire 2000, T. e. HCHOJb30BATh
CYeTYHK C YHCJOBHIM OTCYeTOM Gosee 1999, MOCKOJIBKY NIPH 4YeTHpeXx H GoJee 3Ha-
¥ax OTcYeTa NOKA3aHMsi NOCJEIHHX 3HAKOB CTAaHYT HeONpelesNeHHBIMH. YCTPasuTb
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9TO MOXHO 3HAUMTEJbHHIM YCJOXHEHHEM CXeMn npeoGpasoBaTens, 4T0 B  6oabe
HIMHCTBe cJIydaeB He ONpaBAaHo.

JLIUTeNbHOCTh H3MEPHTEJbHOIO HHTepBaJia fyzw BHIOMparoT B mpepenax or 0,1
p0 0,5 c. Muranne uudp npH H3MepHTEJbHHIX HHTepBajax Oojee lc yTOMJfeT pa-
Soramomero ¢ npuGopoM, a Ipnm HHTepBalnaXx MeHee 0,2 ¢ NpaxTUYECKH HE3aMETHO
JJIst TJIas.

ITpu pacuere cHavaja ONPeNeJsIOT MAaKCHMAJbHYIO BBHIXOJHYIO HacTOTy npeos-
pasoBareJiss, KOTOpasi PaBHAa OTHOIIEHHIO eMKOCTH CUETYHKA K H3MEPHTEJbHOMY HH-
TepBajy. 3areM OnpeAetqOT KO3b¢HIMEHT  JeJeHHs JeJHTeld YacTOTH n=
=fren/fmarc. Hanpumep, njst 0QHOro u3 CueTYHKoB, paboTalouiero ¢ AaHHHEIM Ipeol-
pasoBareseM, eMKocTb paBHa 2000, AJHTEJNbHOCTh H3MEDHTeJBHOFO  HMHTEpBaja
tasw=0,131 ¢, MakcuMajbHag 4YacToTa Ha BHXOZe npeoGpasoBaTelss fuanc=
=2000/0,131=15 258,8 Tu.

Ilpu uyacrore remepatopa I'H 1MI1 kosbbunHeHT AefleHHs deNHTeNs PaBeH n=
=1 000 000/15 258,8=65,5. [L0o6HBaTbCsi TOYHOrO 3HAuUeHHs KO3(QHUHEHTA HeseHNA
He Hafmo. [IpuHHMaeM n=64, 4To NO3BOJISIET NPHMEHHTb IJIS JAeJeHHs IIECTH ABONY-
HBIX Pa3psilioB.

JlocTonHcTBOM RaHHOro mnpeo6pas3oBaTesisi sBJISETCA HE3aBUCHMOCTb €ro Xxapak-
TEPHCTHK OT GOJbINIHHCTBA 3JeMeHTOB. CTaOHJBHOCTh CXeMH TaK BBHICOK3, 4TO 13-
MeHeHHe eMKOCTH HHTETpPUPYIOIIero KOHJeHCaTopa B HECKOJIbKO Da3 He OKa3hBaer
BJIHSIHHS] Ha BBIXOAHYIO 4acTOTY.

Ha pesyabrate npeoGpa3oBaHHs He CKas3HBAlOTCA TaKkKe MelJIEHHBIE li3Mepe-
HHS YPOBHsI NOPOT'OBOrO HanpsixeHHs] Uy, MO3TOMY HeT XKeCTKHX TPeOOBAaHHH K c¢Ta-
OHJIBHOCTH Lleneil HHTErpUPOBaHHA H INOPOrororo ycrpoiicta. [lociennee BHnCIHes
Ho Ha ajemente 2 —HE (D1.4).

OCHOBHBIMH MCTOUHHKAMH [OTPENIHOCTH Npeo6pasoBaHUsl sIBJAIOTCS HecTaluibe
HOCTh ONOpHOro Hamps:keHHst U, H OCTaTOUHOrO HANPSIZKEHHs OTKPBITOrO Tpanai-
cropa V6. Jlns yMeHblueHHs HecTabuabHOCTH U, B mpeobpa3oBaTese HCHOJb3CEaH
crabuautpod JI818E ¢ MHHHMAJBHBIM TeMIlepaTYypPHBIM Ko3(uIIeHTOM Hampsiie-
Hus. [l yMeHblUeHHs] OCTATOYHOrO HANPsKeHHs TpaHsucrop V6 BuiGpan THoa
KT342B c¢ MaabiM uHanpsiKeHueM HACHIEHHst KOJIJIEKTOD — IMHTTep, Xopolo pa-
6otaer 3zxeck H Tpansucrop KT312B.

Ieranu. Tpanzncrop V5 Moxer ObiThb MOOLIM KPEMHHEBHIM IPOBOAHMOCTH THIA
p-n-p ¢ HanpsikeHnem Gada — 3MHTTep He Menee 4 B, nampumep, KT343, KT347,
KT363 (c mo6nimu GykBeHHBIMH o6GosHauenusmu). Pesucropw RI, R2, R6, R17 Ta-
na BJIII, pesucropnt RS8—RI0, R14 rtuna CII3-16, ocraabubie — tuna MJIT. Kon-
nencatopel  THna KT, KM, mun K22-Y, asexTposnTHiecKHe KOHJEHCATOpH Tiia
K50-6. UepTexk meyaTHOH miate npeo0pasoBaTessi I PACHOJONKeHHe HA Hefl reia-
Jell MpUBeJEHH Ha pHC. 6.

Hns touHo#t HacTpofKH npeo6pasoBaTenss HeOOXOAHMEI NH(GDPOBON BOJBTMETD,
gacroroMep u ocumasorpad. [Ias mnpoBepkn paborocnoco6Hoctd mnpeofpazoratels
COEMHSIIOT NlepeMbYKOH BBIBOAW 3 I 6 pasbeMa X3, VCTaHaBJlBas INpeo6pascpa-
Telb B peXHUM TNpeoOPasOBaHHs HANPSAXKEHHs MOCTOSIHHOTO TOKa B 4YacToTy.

K Brxoay npeo6pasoBaTens moZK/wo4alr uactoromep. Ha sxox A nepaioT
HanpsixeHne 40,5 B, B okoHeyHnx Kackajax npeo6pasoBatens IO/IKEH yeiaho-
BUTbCA aBTOKOJeGartesbunlil mpouecc. C momompio ocuuorpada npocmarpmaam
3MOPH B XapaKTePHBIX TOUKAX (CM. pHC. 4).

JAs yCTAaHOBIEHHS TEIVIOBHIX DEXHMOB 3JIEMEHTOB HACTPORKY ClELyeT HpeH3-
BOjuT> mocte 15—20 mum nporpesa. Coeunsior Bxox A ¢ ofmed MHHOH, OTDaK:
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Puc. 6. Tleyatnas maata OpeoGpasoBaTeds HaNpsSXKeHHe — YacToTa

BAWOT BHBOA pesuctopa RII, NOAKMOYEHHBII K BHXOLY MuKpocxemnl Al, U moa-
COEIMHSAIT €ro Takxe Ha muny 0B.

Ha Boixose mnpeoGpasoBateiiss yCTAaHaBJIHBAKOT <«HYJIEBYIO» 4YacToTy, AJS Uero
MO0IKMIOUA0T OCHHJIOrpad K BHIBOAY 7 MHKpocxeMun A2, rie Habaoaal0rT nuaoo6-
pasuHoe Hanpsxkenne. IIpH BpalleHHH ABHIKKA MOJCTPOEYHOrO pesucropa RI4 B od-
Hy CTOPOHY YaCTOTa BO3DACTaeT, B APYryI0 — YMEHLUIAETCS H IPH  HEKOTOPOM
gonoxeHHy cpuBaercd. [Tox «mysneBofi» wacToToM NonHMaercs MHHHManbHas VCTOMN-
YHBasg YacToTa, KOTOPYH ylHaeTcs YCTaHOBHTb C Nomoliblo pesucropa RiI4. Ilpax-
THYeCKH ee YycraHasausaloT paBHOft 0,5—2 T'm, -1, e. mepmwom opmoro koneGanus
cocrapaser 0,5—2 c. BoccranapaupaoT coenunenne pesucropa RI11, mosropsior ye-
TAaHOBKY «HYJIeBOfi» 4acTOTH (TOJBKO TeNepb C MOMOLIBIO pesuctopa RI0).3atem mo-
ZalT Ha BXOA A HampsMeHHe NMOCTOSHHOrO ToKa -1 B, Tounoe 3Hauemne KoTopora
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KOHTPOJHPYIOT 1Mo LHGPOBOMY BOJBTMETPY, MOJAKJIIOYEHHOMY KO BXOHy npeoGpazo-
paTens. C MOMOIBIO pe3HCTOpa R YyCTaHABIHBAIOT BLIXOAHYIO uacToTy npecCpa-
soBateas 10000 TI'u. Ecau mnpelesop perysiupoBaHHs He XBaraeT, NMOAGHDPAIOT CO-
NpOTHBJIEHHE pesucTopa R6.

Jlas npoBepkn JHHEHHOCTH NpeoGpPa3sOBAHHs HANpSKEHHs B 4acroTy B Juana-
30He or 0 1o 1B Ko Bxojay npeobpasoBaTessi NOJK/IOUAIOT [Ba NEPEMEHHBIX pe3u-
cropa conporusieHueM 1—2,2 kOMm. I3smepsemoe Hamps:KeHHe NMOJAOT CHayala Ha
NEPBEI PE3HCTOP, 3aTeM C €ro CPelHEro BhIBOJAA HAa BTOPOH H, HAKOHEN, CO Cpei-
HEr0 BHIBOJA BTOPOTO HAa BXOA NpeobpasosaTens. DTO MO3BOJAET NPOH3BOAUTL 6o-
Jiee TOUHYIO YCT2HOBKY HeOOXOAMMOTO HANpPsi’KeHHs Ha BXOAe NpeoOpasoBaTess.

VcranaBaHBAOT MEPBBIM PE3UCTOPOM rpy0o, a BTOPHIM IJIABHO CJAeAyIOIlNe 3Ha-
YeHUs HanpsKeHHs Ha BXxoje mpeoGpasosartens: 0, 10, 25, 50, 100 mMB u naaes
uepes Kaxawe 100 MB po 1000 mMB. Jdas kaxaoro BXOAHOrO HANPSXKEHHs 3aMHCH-
BAIOT COOTBETCTBYIOLIYIO €My BEIXOJHYIO YacTOTy H cTposT rpaduk. Ecaum nednHel-
nocth mnpeoGpasosanus Gouasume 0,02%, HacTpoliKy cledyeT NOBTOPHTD.

Tlpu OTKJIOHEHHH TeMOEpaTyphl OKpyXKamomlell cpels 0T HopMadbBOl (-+20°C)
Ha 10°C neanmmeiinocts upeoOpasosanusi yBeauuuBaercs Ha 0,02—0,03%. Tarnum
06pa3oM, cymMMmapHas HeJHHEeHHOCTb HpeobpasoBaHusi Moxer JocruraTe 0,05%.

CUETUHK IMPEOBPA3OBATEJI

Cuerunk npeobpa3oBaTess, INIPHHUHNHAJbHAS CXeMa KOTOPOrO TpilBe-
ZeHa Ha puc. 7, mpelHa3HaueH [Jis COBMECTHOH paloThl ¢ mpeoGpasoBaTteneM Hanps-
JKenpe — yactoTa (y3esa ¥3), onucaHHe KOTOPOro JaHO BHIle.

Texnuueckue XapaKTEPHCTHKI:

Yucyio 3HaKOB OTCUETa e e e s 4
Bxozxnoil curHan (pasHONOJspHHEIL) ¢ aMmmautygod, B, . . . . 1. .44
VismepuTeNbHHIA MHTEPBad, ¢ . . . . . . . . . . . 013l
Bpems HHAMKaMH, ¢ . . . . . . . . . . . . . 08
Llukn wu3MepeHus, ¢ . o W45}
Pexum paGoTh . . S . . . . . . . . Tmnepioman-
YeCKHH

CUeTYHK COCTOHT H3 COGCTBEHHO CUETYHKA, BHINOJHEHHOTO Ha TPEX NOJHBIX Ae-
xagax (D4—D6) u oaHom paspsie crapiiefi xemosixoil jekaasl (D7), orcueTnorc
VCTPOiCTBAa Ha HUHAHKATOPHBIX Jamnax HI—H4, nsyx nenurtenefi yactoTsl Ha LH(p-
POBHIX HIHTerpaJbHeX MHKpocxemax DI nm D2 u ycrpoficTBa, 06eCHeYHBAIOUIETO Iie-
puoAnYeckHil pexHM paboThl CYeTYHKA Ha MHKpocxeme D3.

CueTyuk TOJACUHTHIBAET YHCJO HMOYJIbCOB HEH3BECTHOH YaCTOTHl 3a 3TaJOHHLIM
NPOMERYTOK BPEMEHH.

Llukn paborel cueTynka pa3CuT HAa TP TaKTa. B TepBOM TakTe 3JeMEHTOM
D3.3 dopmupyercs umnymabe «COpoc», yCTaHABAHBAOWIME CcUeTYHK B cocrosHue 0.
3a BpeMs BTOPOro TakTa (H3MEPHTEJbHOrO HHTEpPBAJid) B CYETYHK NOCTYNAET UHCJIO
IIMNYJIbCOB, NPOMOPLHOHAJbHOE H3MepsieMofl uyactoTe. Bo BpeMsi Tperbero Takra
(TakTa HHIMKAaLHH) YHCJO HMIYJbCOB, 3aMICAHHOE B CYETYHK, BLICBEYHBAETCS H2
IIHANKATOPHBIX JIaMMax. 3aTeM LHKJI NOBTOPAETCH.

Bce Tpu Tpakra BhipaGaTHIBAIOTCS [EJNEHHEM YacTOTH KBapLEBOTO reHepaTopa
1 MTnu neBATHpPa3psAHHEIM [BOHYHHIM JeauTeseM .(cOGpaHHEM Ha MHKpocxeMe D2
B ysea ¥3) mo uacrorhl 1953,125 Tm, a 3aTeM ImyTeM NOCAEAYIOUIEro JeJeHHS 3TOf
4acTOTH € TNOMOILbIO JEBATHPA3PSAHOrO ABOHYHOTO JIeJHTeNs (BHOOJHEHHOTO Ha
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Puc. 8. Bpemennkle AnarpamMMel CueTuukKa HpeoGpaso-

sepxiell mo cxeme wacTm Mukpocxemwl D/ n aByx D-tpurrepax Mmukpocxemn D2)
HeTmoCpeCTBEHHEO B JaHHOM CUeTUYHKe.

B pesymbrare jgeneHus Ha Bwixoge [ MHKpocxembnl DI M NPAMBIX BHIXOLAX
Tpurrepos Mukpocxembl D2 (B Toukax 2—4) BBUIENSIOTCS HMNOYJIbCH C NEPHOLOM
cneposanns 0,26; 0,52 u 1,05 ¢c. DTH noCaes0BATENBHOCTH MMIYJALCOB HCMOJB3YIOTCS
AN peasM3alHH Ha SJIEeMEeHTax MHKpocxembl D3 nporpaMMbl aBTOMaTHYECKOro Y-
‘paBJIeHAST pabGOTOH CYeTYUKaA.

BpemenrEle nnarpaMMbl, TOSCHsIOmHe paGOTy CYETYHKA B HENPEPHIBHOM peXKH-
e Bamnycka, NpHBeAeHH! Ha pHC. 8. JiuTelbHOCTH HMIyJbca c6poca pasBHa MJH-
TeJLHOCTH M3MEPHTEJbHOro HHTepBaJja u cocrasaset 0,131 c.

Ortcuertroe ycrpoiictBO OfecneyuBaeT BH3YasbHBII OTCUET DE3YAbTATAa H3MEpe-
Hill: LHPOBYI0 HHAHKAUMIO H3MepsieMOH BeJNHYMHBI C NOMOIIBI0 3HAKOBHX WHAHKA-
TOpoB HI—H4 ¢ MaKCHMAJbBHBIM YHCJIOBHIM 3HadeHueMm 1999, moJapHocTL H3Mepse-
MO BENHUHHEI 8HAKOM «—>» NPH H3MEPeHHY HaNpSKEHHS M TOKa B LensX HocTo-
AHHOrO TOKa, @ TaK¥ke IIOJOXKEHHE MepekJioyalomeliica mo paspsiam sansrtoil. Ilo-
JIOKEHUe 3alATON 3aBHCHT OT BhIOOpa mpelesa H3MEPeHHsl K Pa3MepPHOCTH pe3yJasb-
TaTa, a ee MepeHOC COBMeIlAaeTcsl ¢ NepeKJIOYeHIeM MOLAHANA30HOB,

Ina cornacosannst caGoTouHBIX Mukpocxem cepud K176 ¢ HakanbHBIMH WHIH-
KaTODHLIMH JlaMNaM¥ [DHMEHEHH KJIOYeBble KacKaAbl Ha TpaHaucropax VI—V23,
Craruuecknit Kosp@uuuenT Mepefaun TOKa 3THX TPAH3HCTOPOB ha15 mOMKeH OHITH
He MeHee 60, HHaYe FPKOCTh CBEUEHHS OTJEJBHBIX CEIMEHTOB HHIHKATOPHBIX JaMi
MOXeT okasatbcst passimusodt. uomm V25 m V26 cayxar njs CHIDKEHHs Hampa-
wenud —5 B no yposws —3,15 B, HeoGxoammoro Ajs HHTaHHA HHIAHKATOPHBIX
sqamn tena WB-9. B KomekTopHyio nemb TpaHsucropa V24 Brmouaerca pede, KOH-
TaKThi KOTOPOro pa3 B CeKyHAy PaspsKalT eMKOCTb H3MepsieMOro KOHIEHCaTopa
C: npu coBMectnoii paboTe c mpeoGpasoBareneM CONPOTHBJACHHE M eMKocTei B
qacToTy — y3jom ¥6.

TMeqaThuifi MOHTAX CcHeTUHKA JBYXCTOpOHHHA. Pacrosioxenre feraiefi u ux coe-
JHHeHNe HA mjaTe Aawel Ha puc. 9. Hmnukatopusle aamnm HI—H4 pacnausaior
HenocpeJCTBEHHO Ha IVIaTe, YCTAHOBHB WX BAOJb NJATH C HPOTHBOINOJOXHOR CTo-

i6



105

@

o"ooj—‘ot‘oﬂ—‘or‘ ool ll rt‘o‘@’

. °t1tm mm °tmt
ol §
r:ll i

=R ARIGTHRIE
IHL

"éﬂa“ulloooo

R gL

60

o

'S

[e]

H1 H2 H3 H4
4omB &2,2
{wsfo R ° o rt‘%o 2 i
i TN
f(. 1;. :. 09 off 0450 I8 11 4@ eggo 7o\ &7 R
L2\ '@ 120 02120 % o7 120 5@ 78 0 2 120 5078
\O/VZ olo ﬁ\ojs \oj \o/ \u/ )
T e-leedlos
o YarleY e WAV NN
ol o ©r©~©
| & ???%??? piste? ???@g‘??‘fm
2- o foooooo ,ooooo oooooo
@ {0
@ 76 {foo000 lr /o%%oolf/ooﬂ%oo f /°1°7§°°°f?.&

Puc. 9. IleyaTrHas nJjara cueTYHKa npeobpasoBarTens

POHH IO OTHOIUEHHIO K JADYTHM JeTalsM. Bepxuue wacTH Jamm 3aKpemIsior Kbé-
nexHo#l crofiko#

Pa6orocnoco6HOCTL cyeTyiKa TNPOBEPSAIOT COBMECTHO C npeoGpasoBaTedeM Has
npsaxenue —yacrota (ysea ¥3). Ilpnm nactpofike cueTunka Koadduuuent npeobpa-
30BaHuA Kyp NpeoOpasoBatesis HanpsixkeHne-—uacToTa, papHuii 10 xT'u/B, B aaH-
HOM cjiyuae CJEAYET HECKONBKO yMEHBINHTh. JeHCTBHTeNBHO, NpPH H3MEepHTEJbHOM
HHTepBaste fzan=0,131 ¢ M eMKoctn cueTunka 2000 MaKCcHMaJbHAs YacTOTa, KOTO«
pasi Moxer OHTh TIOfaHa HAa BXOJX NAHHOTO CYCTYHKA DAaBHA [maxe=2000/0,131=
=15258,8 I, a TaK KaK 5Ta 4acToTa LOJKHA COOTBETCTBOBATH BXOQHOMY Hamps-
xennio 2 B, T0 Kup=fumaxe/Usx=15258,8/2=7629,4 T'u/B. VmMenowenne Kyp npo-
HBBOJHTCS yMEHbUICHHEM CONDOTHBJEHHs pesuctopa R6 ysma Y3 (cm. puc. 5).

Ilpn coBMecTHOH HACTpOiKe y3J/IOB Y3 u ¥4 BuBOAH 6 u 10 Ha pa3beMe Xl
CUeTYHKa COeRHMHSIOT nepembukofi. Ha BmBox I/ pasweMa X4 mnojaor wacrory
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1953,125 Ty or npeobpasoparesisi HaNPsKEHHE -— wacToTa (c BMBOZA [/ pagbeMa
X3).

CobGpannnift 6e3 OmWHGOK cuyeTuHK HayuHaer paboraTh cpasy. Ilogas Ha BXOR
A pMIyJECH NIPSMOYIOJIbHOH (GOPMBl aMIVIETYAOH =4 B, yGexknalorcs B npapiib-
HOCTH CYeTa HyTeM CJHYEHHA NOKa3aHHH Ha Talao CYeTYHKA C YCTAHOBJIEHHOH uac-
TOTOH reHepaTtopa. Ilpn coBMecTHOH Hacrpofike ysnos ¥3 u ¥4 ma Bxox A mpeob-
pasoparenss noAaloT HanpsKenne 1,999 B. ITox6opoM coumpoTuBIEHHs pesHCTOpa
R6 n peryimpoBKoji IOJCTPOEYHOro pe3ucTopa RS ycTaHABNMBAIOT Ha HHAMKATOD-
HOM yCTPOHCTBe cyeTynka IpeobpasoBarens mokasanue 1.999.

BXOJHOE YCTPO¥ICTBO BOJIbTMETPA

BxosiHoe ycTpoHCTBO BOJIbTMETPa oGecneynBaeT BHICOKOE BXORHOE CO-
HPOTHBJIEHHE BOJbTMETPA, 3AIMUTY BXOLHOrO YCTPOHCTBAa OT NEPerpy3oK, YCHJACHHe
Hanpaxenns Medee 100 (200) MB, npeobpasoBaHue HepeMeHHOrO HalpsXKeRus B
HOCTOSIHHOE, ONpEJe/]eHHe H aBTOMATHYECKHH BLIGOD MHOJSPHOCTH BXOAHOFO CHT-
HaJja,

TexHuueckue XapaKTEpPpUHCTHKHU!

Bxoauoe conpormBaenwe, MOM . . . . . . . . . . . &0
Kosdduunenr ycmaenns . . T U A (¢
Yacrorawmi# Amanasow, [u, . . . . . . . . . . . . 0—10°
BuGop noagpsoctd . . . . . . . . . . . . . oaprOMatH-
YeCKHH

Verpo#icTBO COCTOMT H3 CJAEAYIOIHX KacKagoB: COGCTBEHHO BXOZHOIO KacKaja,
JIUHEHHOTO BHIIPIMUTENS H ONMPEASIHTENS [HOJAPHOCTH.

MpunuunyuajssLpas cxema ycTpoficTBa HpHBelleHa Ha prc. '10. Bricokoe BxomHoe
CONpPOTHBJEHHe YCTPOHCTBA NOCTHIAeTCs NpPHMEHEHHeM MHKpocxeMnl Al C NOAEBHMH
TpaH3ucTOpaMu Ha BXofe (tuna K140¥[I8).

B pekume npeobpasoBanusi Hampsixenuit 1 B n Gosee mxomuo#t xackan paboTa-
€T XaK NOBTOPHUTEJb — BHIXOJ MHKDOCXEMH COCAHHEH C MHHBEDTHDYIOLIHM BXOLOM.
Ipu xosdpuuuenHTe TepefayH, pPaBHOM 1, Takas cXeMa HMEET OYeHp GOJbIIOE BXOJ-
HOe compoTHBJeHHe. B pexuMe npeo6pasoBaHHs TOKOB M HaNpsXeHHHA B MoAxHana-
soge 100 MB (mepexmouarenp S1.3 3amxHyT) Kackad paboraer XKakK YCHJIMTENb C
koshduurentom yeunennss K=10. Daementsr R3 n VI—V4 cayxaT 1 3awurh
BX01a OT meperpy3ok. ITockoJbKy TeMuepaTypHBIA M BpeMeHHOH npefidb Hampsxke-
HHS CMEIIEHHS Yy MHKPOCXEM ¢ MOJSBBIMM TPAaH3HCTOPAMHM HA BXOIe CPaBHHTEJIBHO
BEJMKH, OCOGEHHO cpa3y INoc/ae BK/AKOYEHHs, BOIHHKaer HeoOXOAMMOCTb DYUKy Oa-
JIaHCHDOBKH BXOJHOrO Kackajfa «¥cT.0» BHIHECTH Ha JHIEBYIO NaHesb.

Cursan ¢ BHIXOLa MHKpocXeMul Al NOCTYRaer HENOCPEACTBEHHO Ha Bhxod A
yasna ¥ uepe3 pesncTop RI3 —Ha HHBePTHPYWOIIHH BXOJ JHHEHHOTO BHIIPAMHUTENH,
Buinoanexnoro Ha QY A2.

JlunedHpll BHNpsMuUTeNb NpelHA3HaUeH IJIs BhlAeNeHHs Ha Buixoge B chraana
HOJIOKUTENbHON MOJSIPHOCTH TOJBKO TOTAA, KOTZAa Ha €ro BXOJA NOCTylaer OTpHua-
TeNbHHH CcHrHald. DTO NPOMCXOAHT chaefyomuM oGpasom. Korma Ha BXOA mnocryma-
€T TOJIOXKHTEJbHBIH CHrHaJ, BHXOAHOe HampsikeHue OY A2 3akpuBaer auon Vo6,
HanpsyKeHne Ha phiXxofe B pasno nymo. Juox V5 npu 5TOM 3aKpHT H Npenoxpa-
Hsger OY or nachmleHds. B 3tom cayyae Ha mpeoGpasoBaTe]b HanpsKeHHe — yac-
ToTa y3aa ¥3 mo BXoAy A NOCTyNaeT TOJbKO MOJNOKUTEJNbHBIH CHIHAJL.
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Ilpn orpunaressnom Bxomuom curhate OV A2 wHBEPTHPYET ero u uepes OT-
KpHTHI Anon V6 nepepaer ma Brixox 5. B 3toM ciyuae Ha mpeo6pa3oBaTesb Ha-
HPAYKEHHE — 4acTOTa MOCTYNAIOT JABA CHTHala, paBHblE N0 AMIJHTYIe, HO NPOTHEO-
MOJNIOKHLE 10 3HAKY: OTPHUATEJbHHI — 1o BXOAY A I MNOJOKHTEJbHBHIT — M0 BXO-
ny b.

Ounnako, Tax Kak CONpOTHBJIEHHe Ha Bxogme 5 mpeoGpasomaTentst HampsiKeHHe —
4acToTa BJBOE MeHbIIE, YeM Ha BXOJe A, To Bk/Maj OT BO3AEHCTBHA MONOKHTENLHO-
ro cHMrHajia BABOe OOJblle, YeM OT OTPHLATENbHOr0. B pe3y/bTaTe CyMMapHBI CHT-
Hall B TOYKE COEANHEHHs BXOJHBIX PE3HCTOPOR paBeH -+ 1.

TaknM o6pa3oM, JHHEHRBI[ BENPAMHUTENbL BXOAHOTO yCTpoiicTBa y3aa ¥5 cos-
MeCTHO ¢ CcymMMmMaTopom npeoOpasoBaTesst HalpsiKeHue — yactora yana ¥3 obpa-
3y10T (HOpMUPOBATENb CHTHAJA, B JLAHHOM CJjydYae MOJOXKHTENLHOTO, IpH oGOl 1o-
JIIPHOCTH BXOJHOro curHana, Tem caMpiM oTmagaeT HEOGXOAUMOCTb B PYYHOM Bbi-
Gope nonspuocTH. TOYHO TaK e BeleT ce6a (GOPMUPOBATENb CHIHAJNA OpPH MOJA-
He Ha BXOJ MIHOBEHHBIX 3HAYeHMil NEPEMEHHOrO HaNpPsKeHHs B TeYeHHE MOJOKH-
TEJbHLIX I OTPHIATEBHBIX IOJYBOJH,

B pesyapraTe CyMMEBPOBaHHA BXOZHOIO IEPEMEHHOTO HATIPAMKEHHS, NOCTyHa-
folero 10 BXOAY A, H HHBEPTHPOBAHHON MOMYBOJHEL STOTO HANpPAXKEHHs, NOMYUSH-
HOH ¢ BBIXOZA CXeMbl BLILEJNEHHS OLHOTO IOJylepuoia (BHXOL 5), Ha BHXOJE CyM-
marofa OV Al ysna ¥3 (cMm. puc. 5) BHAeAAETCS MOJOXKHTEJNLHOE NYJBCHPYIOIIES
HampszKenne, NPeACTaBjdollee cof0ft ABYXMOJYNEPHOAHOE BEHIIPSIMJIEHHOE 3HAYEHIE
BXCJHOIO CHTHaja. 3Jech e B CyMMaTOpe 3a CUeT €MKOCTH KoHzieHncatopa C!
MPOUCXOANT GUJLTPAlMS 3TOr0 HanpsixeHusd. Jlasee NOCTOSIHHOe HANpslKeHHE, HPO-
HOPUKEOHAJIbHOR BXOAHOMY CIHYCOHIANbHOMY CirHasly, Npeofpasyercss B UacTOTy.

Onpenenureis MONSAPHOCTH yajaa ¥5 somosnen Ha OV A3, Munukaums 2zuHaxa
NOJSIPHOCTII MOXKeT OCYLIeCTBJAAThCA Ju00 ¢ NOMOIILIO CBETOAIOAOB KPacHOTo ¥
3eJIEHOTO 1BETOB, KOTOPhle BKJIOYAKOTCS B KOJMJIEKTOPHble LieM TpaHsucropos VI n
u V10, 1u6o cBeueHueM CpeAHEro cermMeHnTa Jsamnu f/] uudpoBoro HHAMKATOPA
cuetynka, B nocjeiHeM ciaydyae CHIHaJ C BHXOA2 y3/la TNOAAETCS K CerMeHTy ue-
pe3 KJIOucBOfl KacKaj, YCTAHOBJCHHBII B CYETHHKE.

Heramn. Pesucropu RI, R6, R16, R20, R22 rtuna CII3-16, pesucropw R2, RII,
R13, R14, R21 tuna C2-29B, ocranpune — MJIT. Koupercatop C3 rtuma KTI, oc-
taabeble — Tuna KM-6. Yeprexx nevaTHOR NiaThl BXOAHOTO YCTPOHCTBA U PACIOJOC-
JKeHHe Ha Helf feraJsell mpuBeleHH Ha puc. 11,

Hanaxusanne. COelMHAIOT BXOJ YCTPOHCTBA y371a ¥4 ¢ oOLMM NPOBOAOM, BHI-
xon A-—co BxogoM A DNpenBapHTeNHHO HACTPOEHHOTO MNpeoGpasoBaTess Hamp#-
XKeHHe — 4acToTa yazia ¥3, K BHXOLY TNOCHefHero nojaxmoualor cuerduk. [ToaamoT
nuranue =5 u %15 B,

[Ipexxae scero Heo6xomuMo cOalaHCHPOBaTh BCE TPH ONCPAUHOHHBIX YCHJIH-
rtens AI—AS. MenneHdo Bpamiasi pyuky pesucropa «¥cr.(», noGHBaIOTCS MOKA3aHHS
HyJeli Ha cueryyxe, JKesarenbHo, UTOOH YCTAHOBKA HyJsi BXOJHOrO YCTPOHCTBA
NPON3BOAUNACL B CpefiHEM IIOJIOKEHHH pesHcropa <«YeT, 0, DTOr0 MOKHO HOGHTBCS
yTOYHeHHEeM CONPOTHBJEHHS peaucropa RY myrem moafopa ero 3a cuer pasfpoca #0-
MHHAJIOB HECKOJBKHX Pe3HCTOPOB comporuBienyeM 4,7 kOM.

CoeRNHAIOT BHXOA &5 BXOZHOro YycTpoiicTBa ¥5 co Bxomom b5 mpeo6pasosa-
TeNs HampsKeHie — yacrora ¥J5. IIoBTOPAT yCTAaHOBKY CYeTYHKa B HYJeBOe CO-
CTOsiHHE, TOJBKO Teleph ¢ IOMOINBI0 MOACTPOeyHOro pesncropa RI6. Haxas mepe-
xmouateab S1.8, NepeBONAT BXOIHOR KacKaj B pPeXHM YCHJIEHHS C KO3QGHIHEH-
Tom yeunenus K==10. H3-3a g3Menenus BXOZHHIX COMPOTHBJICHWH H COOTBETCTBEH-
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Puc. 11. IlevaTHast njaTa BXOZHOrO ycTpoficTBa BOJbTMETDa

H0 BXOJHBIX TOKOB NEPBOro AnddepeHnHaJbHOro Kackaza MHKpocxeMsl Al Hampse
JKeHHe Ha ee BBIXOJE HE OCTaercd MOCTOSHHBIM. UTOGH ero CKOMIEHCHDOBaTh, BO
BXOJHOM YCTDOHCTBE HpEeNyCMOTPeH HesuTeNb R5—R7, ¢ KOTOpPOro 4acTh NOJIOKH-
TeJLHOrO HANPsIKEHHs TOMAeTCs Ha HHBEPTHPYOOIIuE BXoX ycumutens Al. Bpame-
HUeM IBHXKKa pesucropa K6 H06HBAIOTCS KOMIIEHCAUMH OTKJIOHEHHS BEIXOJHOTO Has
apsokends. Haxumas W oTXuMas nepekniodaTens SI1.3, nposepsior, uTo6e B 0GOHX
clyuasix HAa BHXOZe OBLIO TOYHO HYJEBOe NOKa3aHHe.

BanascupoBKy OnpeienuTes noaspHocTd Ha OV A3 npousBOAAT HJIH NG HHAUKA-
TOPHLIM CBETONHOLAM, WJH TO CPefHeMy CerMeHTy JaMny HI Ha mjiaTe CcueTYHKa.
TloBopoToM ABHXKa pesucropa R20 crapaioTcs L0OHTbCS T2KOIO NOJNOXKEHHs, 9TOGH
06a cseToAMOfa OKA3aJHCh MOTAINEHHBIMH, a cpefHnli cermerT Jamnu HI TosbKO
#ayan 3aXuraThCe.
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ITocsie yCTaHOBKH BCEX YCHJITENell B HyJeBOe TNOJOXKEHHe Ha BXOL ycTpoHcTBa
y3jia Y5 MOXAIOT NOCTOsSIHHOe HampsikeHHe + 100 MB, KOHTpOMHpYs ero ¢ mOMOIIbIO
uudpoBOro BOJbTMETPA MOCTOSIHHOrO ToKa. Ha Tab/o cueTyMKa MOJIAKHH 33CBETHTb-
ca KpacHbil csetoguos M uudpa 100. Ecau noKazaHHe CYETUHKA HECKONBKO OTJIHYA-
ercsi, CJaelyeT YTOYHHTb [IOJIOKEHHe MOJACTPOeYHOro pesucropa R8 mnpeobpasosa-
TeJisi HANPsIKEHIEe — yacToTa (CM. pHC. B).

Ipr HaxaTU¥ KHOIKH NepekJawdares SJ.8 mokasaHHe cyeTyliKa JOJIKHO BO3-
pacti B 10 pa3. Tounyno ycranoBKy nokasanuss 1000 npou3BOAAT MOACTPOEUHBIM
pesucropom RI. 3aTeM Ha BXOJX NOJAIOT HampsiKeHlle OTPHUATENbHOH MOJSPHOCTH —
100 mB, mpu 3TOM J0JKeH 3aCBETHTbCS 3eJIeHBIH CBETOAMOJ HJH CPEJHHH CerMeHT
JaMmnel 1. YcTaHOBKY NOKa3aHHBl CYeTYHKA B 3TOM CJydYae NPOH3BOAAT DE3HCTO-
poM R22. HiaMenssi HanpsizkeHne Ha Bxoje oT 1 MB no 1 B, ctposit rpaduk 3asucn-
MOCTH IOKa3aHMHl CYeTYHKAa OT BXOJHOIO HANpSKEHHsi He MeHee ueM B 1215 Tou-
Kax (OTZesbHO JAJs TOJOXKKHTEeJbHON H OTPHLATENbHOH mojspHocTelf. Ecam mokasa-
HHe cyYeTYHKa OTJHYaeTcs OT NOKa3aHHH LH(PPOBOTo BoJbTMeTpa 6GoJee yeM Ha He-
CKOJIbKO €IMHHI, HAcTpo#Ka NpOH3BeJeHa IJIOXO H ee cjelyeT NOBTOPHTb. [lpexae
BCEro HYXKHO TUIAaTeJbHO YCTAaHOBHTb <«HYJIEBYIO» 4acTOTYy npeofpas3oBaTelist Hanpsi-
KeHHe —yacTotra H cbamaHcHpoBath OY BXOJZHOrO yCTpOHCTBa, NOCJAE Yero yxe
A06HBATLCSl PABEHCTBA NOKA3aHUH B JAPYruX TOYKaX.

3aKaHYHBAIOT HACTPOHKY BXOZHOrO YCTPOACTBa NoJaueil Ha €ro BXOJA IepeMeH-
HOTO HanpAXKeHHS CH‘HYCOHllaJIbHOﬁ (pOprI B JHanasoHe OT e€IHWHHI, MHJAJHBOJILT J0
1 B, KOHTPOJHDYst BXOZHOe HampsKeHHe UHUPPOBLHIM BOJIBTMETPOM MEPEMEHHOTO TO-
ka. CoBmazeHne IOKa3aHHH B 3TOM pexHMe PaGOTH IPOM3BOAAT TOLCTPOHKOH pe-
sucropa RY9 B mpeoGpasoBaresie HampsiKeHHe — 4acTOTa y3jaa ¥3 npH HaxkaroMm me-
pekawouatene S1.1.

ITPEOBPA30BATEJ/Ib COITPOTHUBJIEHUA
1M EMKOCTH B YACTOTY

JlanHpli y3esq npejHasHayeH [JIsl pAcIIHPeHHs (YHKUHOHAJbHHIX BO3-
MOZHOCTeH HudpoBoro npubopa — H3MepeHHs CONPOTHBJEHHH H eMkocTedt, I[Ipeo6-
pasuBaHHe 00eHX BeJHYHH IPOHU3BOJMTCS B JABa 3rana. CONpOTHBJEHHE DPE3HCTOPa
R, cHavyama mpeoGpasyeTcsi B IOCTOSIHHOe Halpsi’KEHHE, a 3aTeM C IOMOUIbIO IIpe-
ofpasoBatessi  HampsiKeHiue — yacTota — B 4actory. EMkocts komzencatopa Co
TaK)Ke IpeJBapUTeNbHO NpeobpasyeTcsi B MNPOMEXYTOUHYIO BENHYHHY — BpeMeHHOH
HHTEPBaJ, KOTOPHIH 3alOJHseTCA HMIYJbCAMH CTaGHJbHOM 4acTOTH, a 3aTeM cyer-
YHKOM H3MepsieTcsl KOJIHYECTBO HMITYJIbCOB.

TexHuueckue XapakKTepHCTHKH:

BepxHue npefensl u3MepeHHs conpoTHBJeHHH, Om .. 10, 100, 1000

kOm . . 10, 100, 1000, 10 000
[Tanenue HampskeHus Ha pe3ucTope, MB . . . . 100
Tox, npoxoasuuii uepes pesucrop, MA . . . . . 100, 10, 1

MKA . . 100, 10, I, 0,1
IMorpemnocts usamepenwit, % . . . . . . . . 01

IpuHnun npeo6pa3oBaHHsi CONPOTHUBJIEHHs B INOCTOSHHOE HAampsKeHHe OCHOBaH
Ha BHENCHHH NaleHHsi HampsiKeHHss AU. Ha H3MepseMOM pe3HCTOpe NIPH HPOXO-
JKJIeHHH I10 HeMY NMOCTOSIHHOTO TOKa.

CrpykrypHas cxema npeoGpasoBaressi CONPOTHBJEHHS B 4acTOTYy NpHBeAeHa
Ha puc. 12,a. O6Morka pene K/ BKNOYeHa B KOJJIEKTODHYIO IleE  TPAH3HCTOpPA
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Puc. 12. CrpyxTypHBle CXeMBl MpeoGpasoBaTenss COUpoTHBAeHus (@) u emkoctH (6) B uacToTy
(AT — uctounuk Toka; BI] — BLICOKOOMHBIK MNOBTOpHTENb; BXx ¥B — BXOLHOE YCTPOHCTBO BOJBT-
merpa: ITHY — mpeoGpasoBaTenb HamnpsiKeHHe — yactota; C« — cuetunk; C¥ — cpaBHHBawollee
yerpolicTBo; IK — 3JeKTPOHHBII KJ0Y)

V24 yana ¥4. B TeueHse H3MEPUTENLHOTO HHTEPBAaJa TPAH3HCTOD OTKPHIT, HOITO-
My Ha BpeMs Npeo6pa3oBaHHA KOHTAKTHL pejie Pa3OMKHYTHL

OcHOBHEIM KacKaZOM [aHHOTO Npeo6pa3oBaTess ABJISETCS HCTOYHHK IOCTOSHHO-
IO TOKa, 06/ajaminnii BHICOKOH craGHabHOCTbIO. MCTOYHMK TOKa, NPHHIMNHAJIbHAA
cxXeMa KOTODOTO NpuBeleHa Ha puc. 13, sumonsen Ha OY Al. Ha Bxon mojaercs
CTaGM/IN3UPOBAHHOE HANpPSKeHHEe, K KOTOPOMY NPENbSIBJISIOTCS BEICOKHEe TpeGOBaHHsA
(OT Hero 3aBHCHT TOYHOCTb npeoGpaszoBanusi). IIo CyIiecTBY HMCTOYHHK TOKa SIBJA-
ercsi npeobpasoBaTesieM HaNpsiKEHHST B TOK C 3a3eMJICHHOl Harpyskofl.

Jns pacumpeHnss JHana3oHa B CTOPOHY IMpeoGpa3oBaHHs MaJblX COHNPOTHB-
Jenuii Ha BeXoZe OV BK/IOYEH COCTABHOH SMUTTEDHBHIl TNOBTOPHTENb HA TPaH3H-
cropax V3, Vb n V4, V6 pasHoro Tuma NPOBOAHMOCTH, o0ecmeuuBalOMIMi TOK A0
100 MA.

HcTouHHK TOKa [BYXHANDABJEHHBI, T. € Ha €ro BXOJ MOXeT OHTb MNOXaH®
KaK TNOJOXKHTEeNbHOe, TaK UM OTPHUATe]bHOE HAMPsKeHHe, COOTBETCTBEHHO MeHSEeTCH
HanpaBJIeHHe TOKa U Ha BHIXOJE.

Jnanason npeoGpa3oBaHHsl COIPOTHBJEHHH pacLIHPsIeTCss H3MEHEHHEM COMNpO-
THBJICHHSI 3TaJIOHHOro pesucropa Ry Urto6b He WMYHTHPOBAaTb GOJbUIHE CONPOTHB-
JIEHHSI H3MepsieMbIX PE3HCTOPOB R, CPaBHHTENbHO HH3KHM BXOAHBIM CONPOTUBIeE-
HHEM MHCTOUHHKA TOKa, IPHMEHeH BBICOKOOMHBIH INOBTOPHTeNb, BHIIOJHEHHHIH Ha
mukpocxeme A2, Ilo 3Tofl e HpHuMHe H3MepsieMOe NajeHHEe HANpSXKEHHS Ha pe-
3HCTOpe R, mNojaercs cHAayajla Ha BXOJHOe YCTPOHCTBO, HMellee BLICOKOE BXOA-
HOe CONPOTHBJICHHe, a 3aTeM YKe Ha INpeobpa3oBaTellb HaIpsKeHHe — 4acToTa.

TIpeoGpa3oBanne €MKOCTH BO BPEMEHHON HHTeDBaJ OCHOBAHO Ha 3apsiiie KOH-
nencatopa C, cTaGHIH3HPOBAHHEM TOKOM. IIOCTOSIHCTBO TOKa ofecreuHBaer JIMHEH-
HOCTb HApPaCTAHHA HANpsKeHHsT Ha KOHJEHCAaTope, NpHueM BpeMs, Tpebyemoe JJs
yBeJMUEHHST HaNPSIKEHHs A0 3a4aHHOTO 3HAUEHHs, INPSAMO MNPONOPIHOHAJBHO TPE-
o6pasyemMoii eMKOCTH.

Texununueckie XapAaKTEepHCTHKH!

Bepxune npejensl NOAIUATIA30HOB HU3MepeHHs eMKOCTH, HP 10, 100, 1000
mxk® 10, 100, 1000

Tok 3apama, MmkA . . . . . . . . . . . oLiL;10
MA 0,1; 1; 10
IMorpemnocrs uaMepenus, % . . . . . . . . 02
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CTpykTypHas cxema npeoGpa3oBaTenss eMKOCTH B 4acCTOTy MNpHBEAEHAa HA DHC.
12,6. B KauecTBe HCTOUHHKA TOKa HCHOJb3yeTcs HcTounuk Ha OY Al, omucanue Ko-
Toporo naHo Bhe, ITOBTOpHTe/b C BHICOKHM BXOJHEIM CONpOTHBJeHHeM Ha OY A2
pasgenser usMepseMbii KoHzencaTop C; OT HH3KHX BXOAHBIX CONPOTHBJEHHE mO-
CJAELYIOIHX KacKaloB.

OcHoBy npeo6pasosaTesi cocTaB/sfieT CPaBHHUBAIOIee yCTPOACTBO, BHIOJHEHHOE
wa OV, A3, A4 u mmomax V7, V8. C momoubio AeauTenst ua peaucropax RI7—RI9
Ha uHBepTHpYIOMmeM Bxode /0 OY A4 u HeuHBepTHpylomleMm Bxome I OV 43 3ana-
i0TCA MOPOTOBHIe Hampsi:keHust coorserctBenno U, u U, Ha asa apyrux Bxoaa ycu-
Jure/ieli yepe3 BHICOKOOMHBIII NMOBTODHTEJNb H pe3ucTop RIS mojaercs JHHeHHO Ha-
pacrawllee OT 3apafa emkocru HampsukenHe Up. Korla nampsikeHHe Ha HEHHBEPTH-
pyoweM Bxoze 11 OY A4 npesbicur sanaHHBI mopor Uy, BHIXOAHOe HampsKeHHe
OV A4 ckaukom Bo3pacraer. II0 HCTeueHHH HEKOTODOTO BpeMEHH, JJHTENbHOCTb KO-
TOPOrC NpPONOPHHOHAJbHA TpeobGpadyeMoli eMKOCTH, cpabaTbiBaeT cpaBHHBaollee
yerpoitctBo Ha OV A3 u mHanpsikeHHe Ha €ro BHIXOJE CKAuKOM IlajaeT.

CoBnajieHde MNOJOXKITENbHHX HamNpsiKeHHH Ha BBIXOJaX yCuJuTesNeH oOHapy-
KuBaercs JuojgaMu V7 u V8. B TeueHne 3TOro HHTepBaja OTKpHTa cxema DI/.J
#ia BTOPOH BXOA  KOTOPOH ¢ BHIBoZa &8 y3na ¥4 nojaercs ONOpHAast 4YacToTa
15625 Tu. Yucao HMIy/bCOB, NPOIUEALINX Yepe3 CXeMy INPONYCKAHUS H HOCTYNHB-
X B CYETYHK 32 ITOT IHTEPBaJ, NPONODPUHOHAJBHO I3MepSIeMOH EMKOCTH.

Ha saemenrax DI.]—D1.4 BHINOJHEH 3JEKTPOHHBIN KJi0Y, KOTOPHIH B 3aBHCH-
MOCTH OT NOJOXKEHHs Mepeksaouaresas S1.5 NpPONycKaer Ha BHIXOZ JHOG0 dacTOTy
npeobpasoBaTens HaNpsiKEHHE — 4acToTa, JHOG0 UHCJAO HMIYJbCOB, COOTBETCTBYIO-
flee eMKOCTII H3MepsSeMOro KOHjeHcatopa (NIpH HaKaToM IepekJiouaTene B DPeXH-
Me usmepennsi Cyx).

HexoTopble THIB KOHIEHCATOPOB (OCOGEHHO TaHTAJOBEE 3JIEKTPOJHTHYECKHE,
oTopMOBaHHbIE Ha 3apole) 05Ja4alT CHOCOOHOCTBIO, IocJe TOro KakK HX pac-
KOpOTHJH I Ge3 MoJauil KakKoro-q160 BHEIIHEro 3apsiiHOTO TOKa, cpady e BOCCTa-
HaBJIBaTb Ha BHBOAax Hampsxkenne 0,05—O0,1 B. B pesyabraTe HayaJbHBIH y4acTOK
HapacTalollero HanpsiKeHliss (B T. /) HCKpuBJsieTcsl, UTOOH ero HCKJIIOYHTh, B CXeMY
BBelen pesncrop RI7. Temepn mepeximouyenne OY A4, a crefoBaTeJbHO, H Hadalo
CYeTa MOZKET IPON3OHTI TOJBKO IOCJe TOro, Kak Hamps:keHne Up crasmer GoJjee
0,15 B. 210 e npeloTBpamiaer coayuafimblii 3amyck HauyaJa cyeTa NpH Jpebesre
KOHTakTOB pese KI.

PasvbiKanue H 3aMEIKaHIe KOHTaKTOB pesie KI, BKJIO%eHHOrO B KOJJIEKTODHYIO
tlenb TpaHaucropa V24 (cM. puc. 7), MPOUSBOIHTCS aBTOMATHYECKH, CHHXPOHHO C
paboToil cueTynka. B TeueHne H3MEpUTEJNbHOrO HHTepBasa — 3apsifa KOHJEHCATO-
pa — KOHTAKTHl Pa3OMKHYTLI, BO BpeMs cOpoca H Oojbliefi uaCTH BPeMeHH HHIH-
Kallil OHH 3aMKHYTBI, pa3psikas namepsemblii kongencatop Cx.

Deraau.  Pesncropnl R4, R5, R15, R17, R19 tuna C2-29B; R6, RY, R16 —
CI13-16; R18 —CI15-2; RI3, R14 — MOH; ocrambubie MJIT. [leuaTHB#i MOHTaX H
pacmojc:xeHne jeraneil Ha nuare npusefeHel Ha puc. 14. HacTpoliky ncTOYHHKA
TOKa (cM. puc. 13) HaumHalT ¢ GanaHCHPOBKM ycuintenei Al um A2, nas  yero
fIpeIBapHTeJbHO COEJAMHAIOT BHBOJA J pasweMa X6 ¢ oOMWHM NPOBOAOM, a K BHIBO-
JaM 4 H 6 NOAKMIOUAIOT 3TAJOHHBIH pesucTop Ro=10 xOm H R.=0. C momompio
pesuctopa RI6 B mepByl0 Ouepelb YCTAHABJMBAIOT HyJeBOe BLIXOJHOE HaNpsikeHHe
Ha BHBOJe 7 BBHICOKOOMHOTO INOBTOpHTenss Ha A2, 3atem pesucTopoM R9 —Ha BH-
Bode 4 paspema X6. Jlanree momaior Ha BHBOA 3 pas3beMa X6 ONopHOe Hampsxke-
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Puc. 14. JleyaTnas miata NpeoGpa3oBaTelsi CONPOTHBJEHHS H e€MKOCTH B 4acTOTY

nHe +1 B. BpamenneM 1BuikKKa pesucropa R6 106HBAIOTCA PaBeHCTBA HAMpSIKOHHH
Ha BmBojax 3 u 4. [lozkmoualor BMecto R. psix pesucropos  {or 10 xOMm 10
20 Om). CpaBHHBAIOT CONPOTHBJICHHs DPE3UCTOPOB, NPeABAPHTENbHO H3MEPEHHDbE 10
TpeX 3HAKOB, C IOKa3aHHSMH CyeTUHKa. [Ipu 5TOM, BO3MOXKHO, morpefyeTcs yTOu-
HHTb NOJIOKEHHE JBHXKa pesucropa R6.

3ateM HacTpaMBalOT Npeo6pasoBaTesb €MKOCTH (YHC/IO HMIYJAbCOB) B YacTOTY,
A7 4ero COENMHAIT BBIBOAB /2 u 8, BhBOA [/l paswema X6 ¢ BHBOJOM 8 pa3b-
eMa X4 cueruuka, BBIBOJ 7/ — CO BXOAOM b5 cyeTYHKa, ¥YCTaHABJMBAIOT NepekJio-
varenb S/.5 B pexum uamepenus emkoctH Cx. Bmecro pesncropa R moaxmouair
KOH/IEHCATOP, eMKOCTb KOTOPOro NPHOGMH3HTENbHO paBHa [0 MK®D u mpeaBapHTelbHO
H3MEepeHa ¢ TOYHOCTbIO A0 YeThiPeXx 3HAKOB.

C nowmompio MHorooGoporHoro pesucropa RI8 tuna CII5-2 ycranaBauBaioT

2%



NOKa3aHlne Ha CYeTulKe, COoBlajamllee CO 3HAYEHHEM TNPeABapUTEJbHO HSMepeHHOﬁ
€MKOCTH. STy oneparpo xeJarejqbHO NOpoAelaTe H HA APYrux nojpiunana3oHax H3-
MEpeHHsT €MKOCTH.

BXOOHOE YCTPOHMCTBO YACTOTOMEPA

Hudposble yacTOTOMEpPH WIHPOKO MPHUMEHSIOTCS B NPAKTHKE paiHOJIO-
OGuTeSIMM NPH HaJa’KHBAHHH Da3JHYHBIX DalHO3JIEKTPOHHBLIX YCTPOHCTB, rpamyHpOB-
Ke H3MepHTeJbHBIX npHOOpPOB H NpHeMoNepejalollleli ammapaType. Ko BxomHomy yc-
TPOHCTBY yacToTOMepa NpPEXBSBIAIOT cjaelfyloiliie TpeGoBaHHs: BHICOKHE OBICTpOAEH-
CTBHE, YYBCTBHTEIBHOCTh W BXOJZHOE CONPOTHBJIEHHE, BO3MOXKHOCTb 3alaHHsl IOpOra,
a Takxe Npeo0pa3OBaHMs BXOAHLIX CHTHAJOB JI0GOH (OPME! B TOCJHeNOBATEJbHOCTDb
NPSIMOYTONbHBIX HMIYJAbCOB, YIOGHBIX MJIsi MOCJAENYIOLIEro cyera.

TexHuuecKHe XapakKTepHCTHK H!

YacrotHpift auamasod, Im . . . . . . . . . (02-2)-107
Uyscreuteabsocts, B . . . . . . . . . . 25

JUISL CHHYCOMAaJbHOrO curwama, MmB . . . . . 15
Bxonroe comporuBaenue, MOwm . . A |
AMIVIETYZ2 BBIXOZHOrO cHruama, B - - X5

MpunuunuagbHas cxema ycTpoiictBa mnpHBeleHa Ha puc. 15. Bxonx ycrpoiictsa
IJIs UOCTOSHHOM cocrasisiomiell 3akpuT KonaeHcatopom Cl. Jlag saliuTh BX0JAa OT
neperpy3ok GOJbIIHMH BXOJAHBIMH CHTHAJaMH ICIOJB30BAH ABYXCTODOHHHH JHOAHBIA
OrpaHHuMTEeb, COCTABJEHHHIT u3 Auomos VI n V2, napajje/bHO BKJIOUEHHHX B
npsMoM ¥ 0o6paTHOM HampaB/eHHsX. DTO NO3BOJRET NOJaBaTb HAa BXOJT CHTHAJH
C aMIIATYZOll OT NECSATKOB MHMIBOJBT A0 350—500 B 6e3 xakoro-nu6o HeJHTeNs
Ha Bxofe. IlpHmeneHne B nepBOM KacKaje BXOIHOTO YCTPOHCTBA IHOJEBOTO TPaH-
sucropa V3 obecneunBaer BBHICOKOE BXOJHOe CONPOTHBJEHHE.

Bolcokast 4yBCTBHTENTBHOCTb B LIHPOKOM — YacTOTHOM JAHaNas3OHe JOCTHIAETCs
6aarofaps HCHOJB30BAHHIO OGHICTPOJEHCTBYIOUIEIO YCHJIHTENs-OPMUPOBATENS, Bbl-
noJiHennoro Ha mukpocxeme Al K138JIIT1.

Yenmreap cobpan Ha Mmikpocxeme Al (Al.1—AL3). TlepekpecTHoe coeluHeHHe
Bxoao08 Al.] n Al.2 nossoJjser MOJYYHTb HA BHIXOZAX NapadasHbie CITHaJb KOTO-
phle MOCTYHAIOT Ha YCHJIHTEeNb, coOpanubii Ha Al.3. BrinonHeHHe mepBHX KacKaiaos
no anddepeHiualbHOR CXeMe YCTpPaHserT BJAMsSHHE MeNIEHHBIX BXOAHBIX CHIHAJOB Ha
pabory dopmuposatess. POpPMHPOBaHNE JOTHUECKHX MepenajaoB ¢ KPYyTHMH (pon-
tamu npoussoautest tpurrepom Llmnrra, cobpaunsiv na Al. Ha Bxoaw 9 u I
yeuaurens-popmuposarenss Al mnojano omopHoe Hampsikenne —1,2 B, Ha BX0AH
10 u 12 nocrynaerT BXOJIHOH CHIHAJ, NpPHUEM YPOBEHb MNOCTOSHHOM COCTABJSAOIIECH
Ha 3THX BXO0J3aX MOXKHO H3MeHaTh orT 0 o —2 B ¢ momompio pesucropa R20
(«ITopoe»), pyuKa KOTODOro BBIHECEHA Ha JIHILEBYIO NaHENb.

Huonw V9 u VIO ciyxar aJs corjacoBaHHs YPOBHell DpH Hepexoje CHIHaJa
or ycmiutens Al.4 x 6ase Tpansucropa VII. Koanekrop Ttparsucropa VII memno-
CPEeJCTBEHHO INOIKJ/IOYAETCH KO BXOAy MHKpOCXeMbl D] — BBICOKOYACTOTHOrO MeJiH-
TeJss Ha 2 ¢ MaKCHMaJbHOH ckopocThio cuera no 20 MTu. [lenenne Ha 5 mnpous-
BOAHTCS MHKpocxeMoi#t D2. DTH ABe MHKPOCXEMBI HCIOJB3YIOTCS HpH paboTe TOJb-
KO B noianamasode or 2 go 20 MIu. Ins uyactoT MeHee 2 MTI'L cHrHasa ¢ KoJ-
JeKkropa TpaHsncTopa VII mocrymaer uepe3 nepekmouaTenp S4./ Ha 06asy Tpan-
sucropa V12, ¢ KOMIEKTOpa KOTOPOT'O Pa3HOMOJSIDHBIN CHMHAJ MOCTYNAaeT Ha BBIXOM.
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Puc. 16. TleyaTHasl miaTa BXOZHOIO YCTPOHCTBA yacTOTOMEpa

Herama. Pesucropn tana MJIT, moxctpoeuntie — CII3-16, peryaupoBanus —
CI1. Kongencaroper MBM, KT, KM-6, anekrposutuyeckue — K50-6. BosMoxHH 3a-
MeHBI: BEICOKOYacTOTHHIX Tpansucropos KT316A ma KT325 manm KT355; KT363A
Ha KT349 nmm KT326; nosesoro tpausucropa KII307)K na KII303E.

Ueprek mneyaTHofl IJATH BXOJLHOTO YCTPOHCTBA W paclosioxkeHne Ha Heft IeTa-
Jell JaHel Ha puc. 16.

Ilpn manaxusanun ysna pesucrop R3 nonabupaioT Tak, yToGB HPH PEryaHpPOB-
Ke peaucropa R20 ypoBeHb NOCTOSIHHOH cocTapisiomell Ha Bxomax I0 u 12 MHKpO-
cxembl A1 usmensuics npumepso ot 0 no —2 B.

Ycranoky pexuMoB paGoTe TpaHsucTopoB VII u V12 npousBoAAT NOACTpOH-
Koit pesucropop RI! m RI7 npn MakcuMallbHOM 9acTOTe B HOAAHanasoHax <[,
«kF1», a 3atem <MI1,
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Y3EJ VIIPABJIEHHS

Vzen ynpasaenus (¥8) BXoauT B cocTas UudpoBoro uacroroMepa
¥ OpejHasHauyeH Aas (QOPMHPOBAHHS HMHOyJabca cOpoca, BhHIAGNCHHST H3MEPHTEJBHOrO
HHTEpBasa H 3aJaHMs BPEMCHH MHIMKAIUH B aBTOKOJeOAaTeJbHOM peXHMe YacTo-
TOMEpa.

Texnuueckue XapaKTepHCTHKH

JIJIATeJbHOCTD M3MEPHTEJIbHEIX HHTepBaJlOB, ¢ . . . 00501;1u10
BpeMmsi HHIHKAUHH, C . . . o« . . . . 036
MakcuMaJgbpHass 4acToTa c'{e'ra MI‘u . 4

Ammmryna seixonmoro curmama, B . . . . . . =45

Y3en cocTouT M3 JHHENKH JeJuTeNell 4aCTOTHI, FEeHepaTopa 3allyCKa, yCTPoHCT-

Ba BBbIAGJIEHHA OJHOro InepHona Hs3 HeﬂpeprBHOﬁ I0CJe10BaTEJbHOCTH 3TAJNOHHLIX
JacToT H KJIOYEBOro 3JIEMEHTA.

Mpuuuunuansuas cxema ysna ynpasjeHHss npuselesa Ha puc. 17. Beicokas
TOYHOCTh (OPMHPOBAHMA STANOHHBIX HHTEPBAJOB BpeMeHH ofecrmeynBaercs mola-
defl Ha BAOX y3Ja uMmnyJascos yacrotoir 1 MIm or KBapueBoro remeparopa, pacro-
JIOXKEHHOro B yaje ¥3 npeobpasoBatelisi HaNnpsKeHHe — 4acTOTA.

JInHefika HeKaZHBIX MENHTENIEH 4acTOTHI, BBIMOJHEHHAs HA HHTErPaJbHBIX MUK-
pocxemax DI—D7, BripaGaTeiBaeT STajOHHBIE IIOCJAEAOBATEIbHOCTH HMIYJbCOB C
nepuogom caegoranust 0,01; 0,1; 1 u 10 ¢, KOTOpHe NOCTYNAalOT Ha BHEIUHHH me-
pekmiouaresp S4.2 3ajaHusi H3MEPHTENBHOrO MHTepBaJja. B 3aBHCHMOCTH oOT InoOJO-
KeHUs nepekyioyatessi S4.2 3TH NMOCJAeIOBATENIbHOCTH IOCTYNAIOT HA YCTPOHCTBO BbI-
JeJIeHHsT OJHOrO [MEepHOJa H3 HeNpPEpHBHOIN MOCJEA0BATENbHOCTH 3ITAJOHHHIX YacToT,
KOTOpOe co0paHo Ha AByx D-tpurrepax Mmukpocxemsr DY9. Ha Bxon rpurresa DI.J
JOCTYHAIOT MMIOYJbCH OT reHepaTopa 3amyckKa, cofpaHHoro na ajementax 2HM—HE
D8.1 w D8.2. Ha Bxon tpurrepa D9.2 mocrynaer HemnpepblBHas NOCIeL0BATENbHOCTD
HMIYJIbCOB 3TaJIOHHOH 4acTOTHI.

B ucxoaHom cocrogHnu o6a Tpurrepa Haxoasrcs B cocTosiHuH 0 (B JaHHOM
cayyae s Mukpocxem cepud K176 sormueckmit (0 coorBerctByer —5 B, a Joru-
weckag | — +5 B). Jloruueckas 1 ¢ uHBepCHOrO BHIXO#a Ttpurrepa D9.2, mocry-
nast Ha Bxoj I3 kmoueporo sneMenta D84, GJIOKHpYeT NPOXOKIEHHE HMIYJbCOB
H3MEpAeMOfi YacTOTH HWa CHeTUMK. JIpH TOCTYIVIEHHHW HMIyJbca 3amycka Ha Bxon (0
Tpurrepa D9.] OH NepeXxoNuT B COCTOsfiHHe 1, npu 3toM Ha BxoA D tpurrepa D9.2
HOCTYNaeT JIOrHYecKast 1, MOAroraBiauBas €ro K pabore. Daumxafumit uMmmysabc 3Ta-
JIOHHOH YacToThl ycraHaBausaer tpurrep D9.2 B cocrosimme 1. Jloruueckuit 0 Ha
HHBEPCHOM BLIXOJle 3TOrO0 TPHUITEpa OTKPHIBAET KJIOueBoil ssieMent D8.4, paspemas
NPOXOXK ACHHE H3MEpPsieMOH 4acTOTH [, Ha CHYETHHK.

3a cuer cBa3u npsiMoit BExox tpurrepa DY.2 —sxop R DY9.I tpurrep DI.[
yCTaHABJKBAETCs B cOCTOsinpe 0 ¥ HAXOLHTCH B 3TOM COCTOSIHMM A0 TeX TNMOp, HOKa
dopMHpyeTCs  H3MEepUTEJbHBII HMHTepBaJ, JAajKe eCaM YacroTa TeHepaTropa  3a-
nycKa BbILIE YacTOThi 3TAJOHHOH MNOCJACAOBATEJLHOCTH HMIYJbCOB. Jlorumueckas 1
Ha Bxoae D Ttpurrepa D9.2 npu stoMm orcyTrcrByer. OuepelHof HMIYJbC 3TaJOH-
HOM yacToThl ycTaHaBJuBaer tpurrep D9.2 B cocrostnme 0. Jloruyeckas 1 uHBepc-
Horo BeIXoZa D9.2 3akpeiBaer KiioueBoit aJeMeHT DS8.4, sampemasi JaJjbHeidiiee Mpo-
XOXJeHHe HMIYJbCOB H3MepsieMO# 4acTOTH. Takum 06pa3oM, Ha BHIXOJE KJiOUEBOro
aneMenta QopMIpyercss I10CJIeA0BaTENbHOCTh HMIYJBCOB C H3MEpsieMOH YacToTOH.
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Puc. 18. BpeMeHHBle AHarpaMmbl y3na YyOpaBJeHHS
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KaxzoMmy nsmepurensHoMy ui-
TepBasly MNpeAIleCTBYeT MNOSBJCHHE
HMIyabca c6poca, Heo6XOAUMOro
ZJ1s1 YCTaHOBKH B cocTosike 0 Kak
ZResHTelell yacToThl y3aa, Tak H Iie-
PECUCTHBIX geKaj CYeTUHKa.

DopmuposaHne IMIYJbCA <OPO-
Ca NMPOUCXOAMT NPH COBHAJEHHH JIO=
THYECKHX HyJelf Ha BXOJaXx 3JeMeH-
ta D8.3. lnurespHoCTb HMIyJbca
ofpoca pasna 0,1 ANMTEJBbHOCTH H3-
MEpHTCJLHOrO HHTEPBAJa, 4TO Onpe-
nensgerca GopMOH HMIyJbca, KOTO-
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PHIi CHHMaeTcsi ¢ BBIXO1a [/ ofHOro u3 jenutenell uacToTh jusefiku. Bpemsa uHAH-
KalliH 3ajaercs [JaBHO ¢ IIOMOLIbI0 MNepeMeHHOro pesucropa R6. HckiwoueHne co-
cTaBjser paboTa mpH H3MepHTeJbHOM HHTepBase 10 ¢, KOrJa BpeMsi HHAMKALHH He
peryJupyercs u pasHo 9 c.

BpeMeHHEle auarpaMMbl y3ja yOpaBJeHHs TpHBefeHH Ha puc. 18, Ilpu BKJIO-
YeHHM NWTaHusi nepeknaiouarenseM S3 «Cerp» JMHeliKa JAeauTenefi JacTOTH yCTaHaB-
JIUBAETCST B TNPOH3BOJbHOE COCTOSHHE, B pe3yJbTaTe HOPMaJbHHA Koddduuuenr me-
pecyera Hapyiaercs. UToGb 9TO YCTpaHATb, HEOOXOAMMO IIPEIBADHTENBHO yCTa-
HOBHTb BCe MHKPOCXEMBI JHHEHKH AeJHTe]edl B HCXOJHOe COcTosiHHe. [enaTh 31O €
MOMOIIBI0 BHEWIHEl KHOUKU HeyJOo6HO: YCJOXKHSeTCH KOHCTPYKIHS M pabota C mpH-
6opoM. PoJib aBTOMATHYECKOH YCTAHOBKM HYJsl MHKDOCXeM y37a BHIIOJHIET MpoOC-
Tag RC-uenouka R5, C3.

IIpu BKMIOYeHHM B TMepBLII MOMEHT, moKa KonjAeHcatop C3 He 3apsiuics, Ha
Bxoan R Mukpocxem DI—D7, D10 nonaercs IOJOXKHTEJbHOE HampsiXkeHHE, KOTO-
poe yCTaHAB/IHBaeT MHKDPOCXeMBl B HCXOLHOe cocTosiHHe, [lo OKOHUaHHH 3apsna
KOHJeHcaTopa, a jmirest 310 mopsaka 0,1 c, JuHefKa JeanTe]edl TOTOBA K HOPMaJb-
HOli paborte.

B saBuCHMOCTH OT IOJIOXKeHHs Hepekiwoudatenas S4 («MImy, «kl[n», «I'm») mena
MJiaanlero paspsza passa 1000, 100, 10, 1 u 0,1 T'w

Jeranu. Pesuctopsr tina MJIT, kongzescaropsl KT n K50-6. Ueprex mneuar-
HOHl mJaThl y3/a yIpaBJgeHHs I paclOoJoXKeHHe Ha HeH JeTasefl npHBeleHH Ha
puc. 19.

IIpy HCNPABHBIX JETAJIAX W OTCYTCTBHH CIUHOOK B BBLIIOJHEHHM IeYaTHOMN IJIATH
HacTpolika y3ma ne tpebyercs. Ecan Bo BpeMennoM unrtepsaie 0,2 ¢ Her HeoOXonM-
MocT¥, MHKpocxemy DJ0 MOKHO Ha mjaTy He CTaBUTb, YCTAHOBUB BMECTO Hee Iepe-
MBHUKy Mexay BBozaMmu [/ w [3. UToGm BpeMsi HHAMKALMH IOPH 3TOM He YMeHb-
mHICcCch B JBa pasa, NapaqiedpHO KoHaeHcaTopy C2 yCTaH2BJIMBAXOT KOHJIEHCATOP
C4 emxocTblo, paBHOI eMKocTH KoHAeHcatopa C2.

CYHETYHMK YACTOTOMEPA

Jas uu@poBOro yacToToMepa, H3MepSIOINEro 4YacroTy JIeKTPHYECKUX
Koaebanuil 10—20 MI'm, ¢ meapio COKpallleHHss YHCJa H3MeDHTe/IbHBIX HHTEPBAJIOB
eMKOCTh CUYeTa JKesJaTeqbHO yBeJuunTb. [103TOMY B cueTynk y3ja &9 1o cpaBHEHHIO
€O cueTyHKOM y3iaa Y4 poGasJjeHa emle ofHa JAeKaja,

TexHnyeckKlie XapakKTepHCTIKH:

Yueso ssakop orcwera . . . . . . . . b
MakcumasbHas yacrora cyera, MIm . . . . . 2
HsmepuTesbHBle HHTEpBaJd®, ¢ . . . . . . 001;01;02; I; 10

Wupukanus MOJNSPHOCTH H TepeHOC 3HAKA 3amsaToil B 3aBHCHMOCTH OT BHIOOpa
fipesesa H3MEPeHHs 1 Pa3MEPHOCTH pesyJbpTaTa MPONU3BOAATCS TaK Ke, Kak B y3Je
Y4.

[NpuHuunHaibHas cXeMa CueTYHKA OpuBeleHa Ha pHc. 20, a uepTexk NeYaTHOR
OJIAThl H PACHOJIOXKEeHHe Ha Hefl jeraJell —Ha puc. 21.

C yBeJnueHHeM WHCJIA pPas3psif0OB 3aMeTHO BO3pacTaeT norpebjeHde TOKAa HH-
IHKATOPHBIMH JaMrnami. [ yMeHbIIeHHss MOLIHOCTH NOTPeOJeHHSl HHIUKATOPHHIX
JaMn B AAHHOM CYeTYMKe NPH rojadye curHana «¥cr.(» Jjamna H2 nojHocTeio ra-
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Puc. 21. [lewatias nmiata CYeTYHKa 4acTOTOMepa

CHTCS. IDTO OCYINECTRJSETCS ¢ NOMOWLbI0 TpHITepa D5./ # KJIOUEBOro KacKaja Ha
TpaHsuctopax V32, V33.

B ucxonnom cocrosmum Tpamsucrops V32, V33 sakpurh. C npHxoZoM LHGPH
7 Ha TpeABLIYmYyIO JaMhy Tpurrep D5./ onpoxmabiBaercsi, Tpansucropnt V32, V33
OTKPSIBAOTCA. ODMHTTEPH TPAaH3HCTOPOB VI—V8 0KashIBAIOTCS NOAKMOYEHHBIMH K
HYJIeBOH WIHHE, uyem obecneylBaeTCss HOpPMaJjbHAs paGoTa KJIIOUEBHIX KACKaloOB Ha
STHX TpaH3ucTopax. B nambmefimey /060e COCTOSIHHE CYETHOH AeKAaAH HHAHLHPY-
€TCs A0 TexX IMOp, NOKa He MOCTYNHT HMIYJbC «¥cT.(», KOTOpHl CHOBA IOTACHT
aamny H2. Ecanm noxasanie cueTuHKa NpH u3MepeHMM He NpeBkicHT 700, JaMma oc-
TaHeTcsl NOralleHHOH.

Ilpu npaBmibHOM MOHMTaXe H HCHPAaBHBIX NeTa/lsxX HACTpOfika yana He TpeGy-
€TCq. AHAJOrHuYHbLIM NyTeM MOXKHO IOTacHTb JaMinw H3, H4.
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MPEOBPA30OBATEJ/Ib RC-TTAPAMETPOB B UACTOTY

Meton npeo6pa3oBaHHsi CONPOTHBJEHHS H €MKOCTH B YacCTOTy, NpHMeE
HeHHBIH B y3je J6, OCHOBaH Ha HCIOJb30BAHHH INPOMEXYTOYHOH BEJHYMHBL — [0~
CTOAHHOTO HampsiKeHusi. B pganHoM yane npeoGpasoBaue RC-napaMeTpoB B 4ac-
TOTHBIl CHTHaJ IPOH3BOJHTCS HENOCPEACTBEHHO, 0€3 NpPOMeXKYTOUHHIX BEJHYHH,
B mesoM npeobpasoBaTesb INpeicTaBJseT co0oi aBTOKoJeGaTe/bHYIO CHCTEMY,
B KOTODO} HCIOJB30BAH CINOCOG Da3BePTHIBAIOLIEr0 Mpeo6pa3oBaHUsA C HIMEHEHHEM
HAOpaBJIeHHsi PA3BepPTHBAHHS B NPHMBIKAIOMHX UHMKJIAX, U NOTOMY mpolecc mnpeob-
pasdoBanHsi RC-mapaMeTpOB B YacCTOTy NPHOJMXKAETCA K INPOLECCY HX H3MepeHHd
Ha NEepeMEHHOM TOKe.

TexHHYEGCKHME XapaKTEPHCTHKHM:

Bepxmxe npeaedsl NOANHANa3sOHOB:

npeofpasyeMblx compotuBienuit, Om . . 100, 1000
kO . . 10, 100, 1000, 10 000
npeobpasyeMEx eMKocred, nd . . . 100, 1000
rd . . 10, 100, 1000
ITorpemHocTs  Npeo6pascBaHHs  CONPOTHBJe-
nui, % . . . P T 0,15 .
» » eMKocreit, % . ... 025
dynxuus npeo6pasoBaHUA .« .+ . . JuHeHHax

CrpykTypHas cxemMa mnpeoGpasosateass (puc. 22) COHEDPKUT HIMEPHTENbHYIO
pens M1, ycumurens mocrosHHoro Toka YIIT, ycrpoficrBo passeprhiBanust ¥P, yc-
TpOHCTBO cpaBHeHHs ¥C M ynNpaBJiseMBIi HCTOYHHK ONOPHBIX curHasos YHOC. Us-
MepHTe/JbHas lelb, BBHIIOJHEHHAass B BHIE JEJNHTENs HaNpPsKEHUs, BKIIOYEHA MeXK-
Iy BXOJOM H BmHxonom YIIT,

Ilpn mpeoGpasoBaHHH CONPOTHBJEHHHA 3TAaJOHHHIA pesucTop Ry BKJOUEH BO
BXOJHYIO Ilenb, a mnpeobpasyeMbli Rx—B IeNb OTPHUHATENbHONH 06paTHOH CBs3H.
ITpu npeoGpasosanuu emrocreil, HaoGopor, Cx — BO BXoiuylo Lenb, a Co— B LENb
odpaTHO# cBa3H,

Ha nsmepuTesnbHylo Henb BO3JEHCTBYIOT HMIYJBCH NPSMOYrOJbHOH (OpPMBL €
Pa3HOil MOJAPHOCTBIO, PABEHCTBO NOJOXKHTEJIbHBIX H OTPUUATENbHBIX aMIIATYA KO-
TOPHX OfecnednBacT HCTOYHHK ONOPHHIX curHajos YHOC, Buxonuoit curnan ¥IIT,
NPONOpUHOHANbHEI NpeofpasyeMoMy mapamerpy, mojaercs Ha ¥YP. B xauyecrse JP
lcnoabsyercss Huterpatop. Hakion JnHeHHO-H3MEHSAIOIETOCS HAmpsiKEHUs Ha BOI-
XOJe HHTerpaTtopa He H3MeHEeH H 3aBHCHT OT BLIGPAHHOTO 3HAYEHHS NOCTOSTHHON Bpe-
MeHH RyuCy.
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Puc. 22. CTpyKTypHas cXeMa M 3aBHCHMOCTH IpeoGpasoBatenss RC-mapaMeTpPOB B HacTOTY
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Hanpsxenne passeprkn Up mocTymaer Ha HHBepPTHPYIOIUMIT BXOA YCTPORCTBar
cpaBHenuss YC; Ha HeHHBEPTHPYIOIIMI BXOJX 3TOTO YCTPOHACTBA uYepe3d HE/HTE]E.
Ryi, Rye momaercss noporosoe Hampsikenue Ug — 4acTh ONOPHOro HAMpsKeHUSA, BhH~
pabaTeiBaeMOro HCTOYHHKOM OIODHBIX CHPHaJ0B. B MOMeHT paseHCTBa pa3BepTH-
BEIOMEro ¥ NOPOrOBOTO HANPSIKEHHI YCTPOICTBO CPaBHEHHs CKAaUKOM H3MEHSIET MO--
JSPHOCTb C€BOErO BHXOIHOTO HANPSIXKEHHs, B Ppe3y/bTaTe MPOUCKONMT H3MEHCHHE
3HAKOB ONOPHOrO H NOPOrOBOTO HANDSIKEHHI W CMEHa HanpaBjeHUus pasBepTHBA-
HHS,

Ilpoumecc npeoGpasoBaHHs HJVIIOCTPHPYETCS Ha pHC. 23 BpEMEHHHIMH JHarpam-
MaMH HanpsKeHHi B HanboJee XapaKTeDHHIX TOYKax. JacTOTHl HMIYJbCOB HAa BH--
Xoze mpeoGpa3oBaTesiss PaBHH

f oL Re
R 4Kptn Ry’
R

€7 4Ky Gy

rie Kx — ko3¢ duunent nepesaun nenutenst Ryi, Rys; Ta=RuCa.

NMpununnuaneHass cxema npeoGpasoBaress npuBeleHa Ha puc. 24. Brcokoe-
BXOJHOE COMPOTHBJEHHE YCHJUTENs! NOCTOSIHHOrO ToKa Al JOCTHraeTcsi HCIOJb3OBA«
HHEM NOJIeBHX TpaH3HcTOpPoB VI H V2, BKIIOUEGHHHX NO CXeMe HCTOKOBHIX IOBTO-
puTenel, a AJds paGoTH Ha MEPEMEHHYI0 HArpysKy BHIXOJ YCHJHTeNs cHaO¥XeH Ka-
CKafoM MOIIHOCTH (Tpansuctopel V5—V8). Pesucropom RI mnpoussoamrcs 6ajaH-
cHpoBKa BxoZoB, Ha mMukpocxeMe A2 co6pan unTerpatop. QyHKIHIO ycTpoficrsa.
CPaBHEHHsI BHINOJHSET YCHIHTEb-OTPAHHUATENb Ha MHKpocxeMe AJ.

B ynpasiseMOM HCTOUHHKE OIIODHEIX CHPHAJIOB AJs ofecneyeHHs paBeHCTBA
aMIUIUTYA TOJOKUTEbHBIX H OTPUIATENBHEIX UMNYJIbCOB MPHMEHEH NapaMeTpH-
4ecKHH CTaGH/IH3aTOP CO BCTPEUHO-BKJIOYEHHBIMH  CTaCHJMTPOHAMH Vi3, Vi4.
OMuTTepHEI NOBTOpPHTENb Ha TpaHducropax VI5—VI8 pasHLIX TUIOB NPOBOAHMO-
cTH ofecrmeynBaeT HEOOGXOAHMOE BBIXOJHOE CONPOTHBJEHHE HCTOYHHKA  OMOPHHX
CHTHAJOB. B JaHHOM cJyuyae aMIVIMTYAa OIOPHEIX HMIOyJabcoB Uo=-3,2 B, mopo-
roux — Uy=+1,6 B. Makcumanpuuifi kosddunuent ycuienns ycuwmrteas Al ua
BepXHEM Tpefiesic MOJHaNe30Ha paBel
€JIITHHIIC. RxiCx r_.______. ’

Pacumpenne jamanasona npeobpa-
30BaHHs COMPOTHEJEHHUIT H eMKocTel 10-
cTHraercst HafopoM BHEIUHHX 3TaJOH- -
HBIX pe3uctopos R27—R31 u xonpeHca-
topo C9—C13. Llenp R32—R34, C4—

C6 3apaer pexum yeuareas Al no no- F_—_‘ F__,! H H FI H-Un
CTOSITHHOMY TOKY Ipi npeoGpa3oBaliny — — - Py
SREREEe

_Uo

emkocreil Cr.

TIpumeHeHne crnocoba npeo6pasoBa-
HHSI ¢ HM3MEHEHHEM HalpaBJieHHs pas- @7 NV N V V V'V Boxdds
™~

BEDPTHIBAHHS NO3BOJMJIO YMEHBUIATH NO- Wt
Boixad 8

rpemHocTbh NpeoGpasoBanus, 0GYCJOB- b/,
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apefida OFHH H3 TOJNYIEPHOAOB YBeJHYMBAeTCs, a Apyro#i yMeHbaercs. [lepuon Ko-
JNe6GaHuil CHCTEMB! IPAKTHYECKH OCTAETCS HEH3MEeHHBIM.

@PopMEpOBaHME Ha BHIXOJE HCTOYHHKA OMOPHBEIX CHTHaJOB (BhixoA A) pasHomo-
JISIPHBIX NPSIMOYTOJNbHBIX HMITYJbCOB CT2OHJALHONH aMOJIMTYAB, a Ha BBIXOJe HHTEr-
patopa (BexoZ D) CHMMETPHUHOrO TPEYrOJbHOrO HANPSXKEHHS CO3jaeT INpeino-
CBUIKY WCTOJb30BAHUSI J@HHOTO y3ja B KauecTBe (YHKIHOHAJBLHOTO reHeparopa. Ho
TaK KaK JIOBOJbHO YacTO HAXOJUT IPHMEHeHHe CHHycOUJajbHass (opMa CHTHAJIOB,
B |[MaHHBII y3eq BBeXeH npeobpa3oBaTe]b TPEYTOJBHOTO HANDPSKEHHS B CHHYCOH-
HaJbHOE, BHITIOJIHEHHHH Ha MoJeBoM TpaHsucrope VI2.

Texunueckue XapaKTepHCTHKIU:

Huanason reHepupyembix uwacror, Im . . . . . 02105
Bepxnue mnpemens vacror, I'm . . . . . . . 10, 100, 1000
ko . . . . . . . 10,100

®opma BHIXOJHBIX CHIHAJIOB:

Buxox A . . . . . . . . . . . . T1paMoyroJbHas

BHXO® B . . . . . . . . . . . . TpeyroJbHasa

BRIXOA,. B . . . . . . . . . . . . cuHHycOHAaJbHAA
AMIIHTYJa BBIXOHKEIX CHCHAJOB, B:

Bxox A . . . . . . . . . . . . *x32

BrIXOm B . . . - 2 )

BRIXOX B . . . . . . . . . . . . 03
KostppuuueHT rapMOHHK CHHYCOMIAJbHOTO  HaIpsiKe-

Hust, 9 . e e 1,5
Hecraéma;;uocm BHIXOIZHOA  aMIIUTYABl N0  [AHanaso-

HY, T . . . . . . . . . . . .

ITpeoGpasoBanue TPeyroJbHOIO HANPSXKEHHS B CHHYCOHJAaJbHOE OCHOBAHO Ha
HCIIOJIb30BAHHH HEJHHEHHOCTH BOJbT-aMIIEDHOH XapaKTEPHCTHKH IOJIEBOTO TPAH3HC-
TOpa, TAe 3aBHCHMOCTb TOKa CTOKAa OT HaNpsXKeHHs Ha CTOKe Ha yYacTKe MeXIY
HyJeM H TOYKOH HACHIEHHS HMeeT (OPMY YeTBEPTH CHHYCOHMAM., CHTHAN CHHYCO-
HAanbHOI (GOpMBI O6eHX NOJIAPHOCTEH IOJNYYaloT, HMCMOJb3yst CBOHCTBO CHMMETpHY-
HOCTH IIOJIEBOTO TPAH3UCTOpPA MO OTHOIIEHHIO K HCTOKY H CTOKY, TpPHKJIaibiBas Me-
KAy CTOKOM H HCTOKOM HampsiKeHHe TpeyroabHoi ¢opmul. Huoxst VIO u VII n
pesuctopnl RI2 1 RI3 Depek/MovaloT CHFHAD OT CTOKa K HMCTOKY W Hao6opoT, KOT-
1A BBHIXOJHOE HamNpsiXKeHHe TPEYroubHOH (QOPMBL MEHHeT 3HAaK NPU I[epexole uepes
HYJb KaKIble IOANEPHO/A.

Pacmupenne anHamasoHa reHepHDYeMHBIX YacTOT B pexkuMme «G» (Haxkara KHOI-
Ka S1.3) ocymecTBisercs IepeK/ioueHHeM KoHAeHcatopos CI4—C18. IlaaBHas pe-
ryJHPOBKAa YacTOTH B NpeleJax INOJAHaNa3oHa NPOH3BOLHTCA pe3ucTopoM R35
«Yacrora». Pyuka 3TOro pesucropa BEHHeCEHa HA NEPenHIO Napenb. Yactora Ko-
sefanuii Ha BCex TpeX BHIXOJaxX y3ja OAHa M Ta Ke. Bepxuuit mpesesn renepupy-
eMbIXx 4acToT orpannued A0 100—I150 xI'L u3-3a HeHOCTATOYHO BEICOKOH CKOPOCTH
HapacTaHHsl BHIXOJHOrO CHrHasa npHMeHeHHBX OVY.

Heraan. Ha Hux crepyer o6paTuTh 0c060e BHHMAaHHE, IIOCKOJBKY MMH BO MHO-
roOM OMNperessioTCs KadeCcTBEHHHe NOKa3aTeau npeobGpasosanisi, JT0 B NEpPBYIO ode-
pelb OTHOCHTCA K 3TAJOHHBIM 3JeMeHTaM, MaclITaOHBIM pe3HCTOpaM, 3JeMEeHTaM
BpeMs3ajalouledl LenH HHTerparopa.

Pesncroper R27—R31 tuna C2-29B. Boamoxua samena ua C5-16T, C5-5 BJIII,
MITI, YJIM. Kongencarope tuna T, KCO, K40V-9, K76I[1-1. K tpausucropaM H
auoxam ocobbix TpeGoBaHHil He npeibsBisercs. Ueprex nNeuaTHOR mJiaTh y3Jia npH-
BejeH Ha puc. 25.
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Puc. 25. Tleyarnas mirarta npeoGpasoBatenss RC-mapaMeTpoB B 4acToOTY

Hacrpoiika. [ng nanaxnBanus nmpeoSpasosaress HeOGXOANME LU(POBOH dacTo-
*YOMEp 1 OCHIIIOTpad ¢ OTKPHITHIM BXOAOM I BBICOKOH UyBCTBHTENBHOCTBIO, B Ka-
"gecTBe WHQPOBOrO YacToToMepa MOKeT OBITh HCIOJAb30BaH COGCTBEHHBII YacTOTO-
‘Mep, co0paHubi Ha ysnax ¥3, ¥7—¥9.

Cnauana mepexsoyaTesb poja pa6GoTel SI./ yCTAHABJIHBAIOT B NOJOXKCHHE M3-
MEpeHIIS  CONPOTHBJEHIII, nNepexkJiouaTejp MoaIHanascnos S2 — B HoJdoXkeHue
<1000 Om». K 3amumaM «Ry» NOJKTIOYAIOT TOYHO M3MEPEHHHH A0 YeThipex 3HAKOB
-pesrcrop 1 kOwm. Brumouyawr muranne. C NOMOWIBIO OCHHJVIOrpada NpOCMATPHBAIOT
$OpMY HMIYJLCOB B XapaKTePHBIX Toukax (cM. puc. 23). ITogcrpoeunbiM pesucro-
poM RI0 TOYHO YCTAaHABJAMBAIOT BHIXOAHYI YaCTOTY, COOTBETCTBYIOILYIO CONPOTHB-
. JIEHiII0O 3TaJOHHOrO pesucropa. [lanee, moakmouasg K 3axuMaM <«Rx» NOOuEpeaHO
rpesucroppt 100, 10 1 2 Om, ¢ moMolisio pesucropa R/ BHIPABHHBAIOT MOJYIEPHOAL
 BBIXOJHOrO CcurHana. B o0nacTH MaJbiX NpeoGpasyeMblX Be/WUHH aCHMMETPHS MOJY-
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neproNoB KoJeGaHUH Pe3Ko BO3pacTaeT, YTO B KOHEYHOM cueTe NIPHBOJHT K CPHIBY”
renepauuy. JlnHaMi4eckuH AHana3oH npeoOpa3oBaHHs cyxaercs. IlostoMy HacTpo--
Ky NIPH NOAKJIOUEHHOM pesncrope 2 OM ciefyeT NpOH3BOAHTH HanboJsee TILATENbHO.
Ha apyrux noaznanmasoHax npeoOpa3oBaHHs CONPOTHBJIGHHH H eMKOCTEH peryJde
POBKY CBOAAT K HOAGOpY CONMpoTHBJIeRHH R27—R3! u emxocreii C9—CI3.

Ilpu namartun KHomku SI.8 «G» mnepeBOAsT y3eJd B pexuUM reseparopa. K BH-
x0ay b NOIKIIOYa}0T  YacTOTOMep 1i OcHmiiorpad. YcTaHaB/MBas NepexJoyaredbh
S2 B ouHO 13 HOJOKEHHH, ICBOPOTOM DPYUKH <«YacTOTA» MPOBEPSIOT I[OOUEPELHC
YVKJaAKy Ka)KJIOrO0 HOAAllanasoHa. B ciayuae HeoOXOMNMOCTH  yTOYHSAIOT —eMKOCTA
koupeucaropos C14—Cl8.

Iogkmoualor ocumsuiorpag X Buxoay B. C momouipio pesncropa RIS npous-
BOJAAT BLIPABHHBAHHE [IOJOXKHTEIBHEX I OTPUUATENBHBIX TOJYBOJH CIHYCOHAANb-
HOTrO CHIHaJa, A06GHBasch MHHHMYMa €ro HeJHIHEHHBIX IcKaxeHHil.

Kuonka S1.4 «KoHTp.» Cay:mHT 1J HpoBepKH pabOTOCKOCOOHOCTH y3.1a B pe-
KuMax «Rz» u «Cyx». B 3ToM caydae KO BXOJHEIM 3axinMaM «R.» u «C.» moZz-
KIOualoTcs BHYTPCHHHE 3JeMeHTH, pesictop R36 comporusieninem 100 Ox wmin
KoHzeHcaTtopsl C7, C8, cymMapHas eMKOCTb KOTODPBHIX BMECTe C BXOJIHOH eMKOCTBIO
vana paBHa 100 n®. B mocieaHeM NOJIOXKEHHMH IPOM3BOAMTCS H3MePCHHe eMKOCTel
menee 100 n®. B npoTHBHOM ciyyae BXOJAHAsl €MKOCTb y3/1a BHOCHT 3HAUHTEJbHYIO
HOrPellHOCTb NIPH H3MEPEHHH MaJbiX eMKOCTel.

JlaHHEIH y3en, HecMOTpst Ha IPOCTOTY CXEMHOrO DeIIeHHS, HMeeT TaKHe Pas3HO-
o6pasHbie (YHKUHOHAJbHEIE BO3MOXKHOCTH M BBICOKHE METPOJOTHYECKHe XapaKTepu-
CTHKH, YTO, IONOJHEHHBII CUETYHKOM H HCTOYHHKOM NHTAHHS, MOXKET 'GBITb BbIIE/]EH
B CaMOCTOSITE/IbHBIH H3MEepHTeJbHbIH NPHOOP.

M POKOIIOJIOCHBIY JIMHEVHDBIN YCHUJIUTEJ/Ib

DTOT y3ei npelHasHauyeH B OCHOBHOM [IJis YCWJIEHHS HMIYJIbCHEIX CHT-
HanoB. YCHANTeNb 118 NOAOOHBHIX Lesefl IOJXKEH HMETb BecbMa LIHPOKYIO MHOJOCY
uponyckanus, 4tofbl 6e3 HCKaiKeHW#l yCUIMBATb HMMIYJABCH ¢ KPYTHIMH ()POHTaMH.
Hus paGorsl B GOJbUIOM AHHAMHYECKOM JAHANa3OHe BBHIXOAHBIX aMIMHTYZ U obecme-
YEHHs BHICOKONl JuHeflHOCTH Ha Harpyske c¢ comporussreHmem 100 Om Taxoll ycuiH-
Telb JOJKeH 001ajaTh TOCTATOYHO MOLIHBIM BBEIXOIOM. KpoMe TOro, BHIXOJ YCH-
JUTEJAs JA0JKeH OblTh 3allHIleH OT CJHyYalHBIX KODOTKHX 3aMBIKaHHH.

Hepoporiie 11 pocrynabie OY IIHPOKOro NpPHMEHEHHsI B THIOBOM BKJIOUEHHH BHI-
HIeepeYHCaeHHbIM  TpeGoBaninaM He yaosaersopsiorT. Tak, OY KP140YI1 wumeer
MaKCHMaJbHYIO CKOPOCTb HapacTaHHsi BHIXOAHOro Hampsixkenns 5-—10 B/Mke, dTO
SBHO He J0CTaTOYHO AJs HHIPOKOIOJOCHOTO YCIJIHTENs, CKOpocTh HapacTaust Usmx
KOTOporo jnoJukHa Gbith 100—300 B/mxc. CpasHiTessHO Hiskoe GnicrpopeiictBre OY
KP140Y Ll ompejensieTcss B OCHOBHOM IIOCJEAHIMII KacKajgaMIl, TOrja Kak HepBbe
aBa ero nndepeHNHaJbHEIX Kackafa, onpeiessiomue kosdduipent ycumenus OV,
HMEIOT 3HAuHMTeNbHO OoJee HIMPOKYIO MOJIOCY MNpPONMYCKaHusi ¥ HeboJsbiune (a30BbE
HCKaXKeHHUs.

K nanHON MHKpOCXeMe MOXKHO NOJKJIOUHThLCS MOCJEe NepBHIX ABYX KacKajioB, e€-
JI1 BOCIIOJIb30BaThCsl BHIBOJOM [4 (mast mukpocxemb K140V 1 smiBomom [12). UYro-
6bl 3aBepLINTb B 3TOM caydae nojHylo cxemy OV u npuGJaH3HTh BLIXOAHOE Hanps-
JKeHHe K HYyJeBOMY [OTeHIHaJy, K BHXOAY MHKPOCXeMH HEOOXOJHMO IOJK/IOYHTE.
TPaH3UCTOP P-A-p CTPYKTYPH, BKJIOUEHHBIH no cxeme ¢ oGuum smuttepoM. Ciexmy-
€T yyecTb, YTO TaKOe BKJIOYEHHe BHIXOZHOrO KacCKala MeHseT 3HakH BXoxoB OV.
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JL11st yMmeHbIleHHs! BHIXOJHOTO CONPOTHBJIEHHS Il PaGOTH Ha HU3KOOMHYIO Harpys-
Ky Ha BBIXOXE YCHJHTEJs BKJIOUYEH 3MHTTEDHHIH NOBTOPHTEb.

TexHHUeCcKHEe XapPaAaKTEPHCTHKH:

Kosdpdunuenr ycunewns . . . . P O 10 0]
Bepxusis rpaHHI@ MOJOCH nponycxa}mﬁ M

AAS aMIUIMTYABl BBIXOJHOrO curHata 42 B . . . . . . . . 20

AJsl AMIVIATYAB BBLIXOJHOrO cHraama =5 B . . . . . . . . 10
CKOpPOCTb HApacTaHWsi BHIXOAHOTO HampsiXenus, B/mkc . . . . . 300
Jlnana3oH H3MEHEHHsS BHIXOIHBIX Hanpsnxeﬂnﬁ, B . .. .. .. 10
KoabhduuuesT HeNHHEHHBIX HCKaxenud, 0 . e e e 0,5
TemneparypHbl Apeiid HyJeBOro ypOBHS, MKB/"C B £

Mpunuunuanphas cxema YCHJHTE]s NpHBeAeHa Ha puc. 26. IImpoxonosocHwf
yCHANTeb BHIMOJIHEH Ha Mukpocxeme A2 tuma KP140VI1B. Curman #a BX0I ycu-
JUTeNst MoAaeTcs ¢ pesucropa R29. K BHXoAy MHKpocxeMsl A2 NOJKJIOUEH TpaH3u-
CTOp p-n-p CTPYKTYDHL.

BLIXOZHOH SMHTTepHBII NOBTOPHTEJb COCTaBJEH Ha KOMILIEMEHTAapHLIX mnapax
TPaH3uCTOPoB V5—V8. B HX KOJUIEKTOPHbIE el BKJIOYEHD! 321 THEIE pe3ucTopsl RI7,
RI8, R22, R25, a B GasoBbie ILenu — aHTHNApasuTHHe pesucTopsl R14, RI15, R20,
R21. Pesucropnt R23 u R24 3amuumalor cXemMy OT KOPOTKOTO 3aMbIKaHHUSI MO BHIXO-
ay. duoxst V3 u V4, V9 u VIO cuuxkaoT HANpsIKEHHE IJs1 NUTAHHS MHKDOCXEM
Al u A2 W yMeHBIIAIOT BJHMSAHME HUMIYJBCHBIX [OMEX JaHHOPO y3ja Ha JApyrie ys-
JIbl 110 INHHAM MHTaHHUS.

O6unit Ko3phUIUEHT YCHJIEHUS YCHJHTEJS OIpeiessieTcst OTHOLIEHHEM COMpo-
TuBJeHHN (RII+RI2)/R8 n paccunTaH HCXO/Asl H3 HEMOCPEJCTBEHHOTO YCHJEHHs Tpe-
yroJbHOrO Hampsikenuss == (1,6—1,7)B, caumaemoro ¢ Beixoda 5 y3na ¥10. Buixon-
Hble HanpsXKEeHHs TNPSIMOYTOJIbHOH H CTyneHuaToil QopMbl y3aa ¥12 mnpeaBapuTesbHO
ocnabasioTes, a CHHycounabHoll GopMbl y3na ¥10 — ycHauBaloTCs AO 3TOTO Hanps-
JKEHHS.

ViaMeHeHHe aMIVITYAbl BBIXOJHOIO CHI'HAJa NPOU3BOIMTCS CTYHEHYaTo (myTeM
CHSITHSl CHTHaja C COOTBETCTBYIOWIEro rHe3ja Beixoda A) u miaBHo (¢ NMOMOLILIO
necaTHobopoTHOro peancropa R29 «Amnautyda»), uro obecneuynBaeT BO3MOMKHOCTh
paboThl B LIHDOKOM JAHANa30He BHIXOAHBIX aMIAUTYI. C IOMOIULIO II€PEMEHHOro pe-
sucropa R30 «Yposensv» NPOH3BOIUTCS YCTAHOBKA CPEZHEro YpOBHs CHTHaJa Ha BbI-
XOJle YCHJIHTeJs, YTO II03BOJIsSIeT NOJYYHTb BBIXOJHOH CHIHAJM KakK IOJIOXKHTEJbHOH,
TaK H OTPHUATEJIbHOH IOJAPHOCTH IO OTHOWIEHHIO K HYJEBOMY YDOBHIO.

Heraan. Pesucrop R29 tuna CI15-39B, R30 — CII, moxcTpoeunsie pe3HCTOPH TH-
na CII3-16, ocraabubie —MJIT. Yeprex meuaTHON NIATHl YCHAMTENs NDHBENCH Ha
puc. 27.

Hacrpoiika ycuanTenss npousBoAuTCs ¢ noMomibio ocuusorpada. Ha Bxod A
MONAI0T HamnpsiKeHue Mo60f (GOPMH (CTyNeHYaToe, TPEYTOAbHOE HJM CHHYCOHIAMb-
Hoe) ¢ uactoto# mopsiaka 10 kI'u. ITomkmouawr ocummnorpad x Beixody A — oc-
naGnesne O nb. TlpoBepsioT 1HAanNa3oH U3MEHEHHst BLIXOJHBIX HANPSIKEHHH, KOTOPHIM
Jomken GhiThb He Menee =10 B.Tlomas na BXoX ycmaumTens Hanpsixenne +165B c
TOMOIbIO pe3ncTopa (R12, ycTaHaBJMBAIOT HA €ro BhIXofe curHan =410 B.

Kackan, somosnenHslt na OY Al, mpeiHasHayeH IJIsi NpeABapHTENBHOrO yCHJe-
HHSL CHHYCOMJAJbHOIO CHrHaJa, IOCTYNalollero c npeob6pas3oBarensi TPEyroJbHOTO
HanpsXeHHs B CHHYCOMIaabHOe. BaJaHCHPOBKY 3TOro yCHJHTeNsl IPOH3BOJAT PE3H-
cropov R6, a KO3bOHIHEHT YCHJICHHS PEryJHPYIOT Pe3HCTOPOM R4, ycTaHaBJHBas Ha
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Puc. 27. [TeyaTHas NnaTa INHPOKONOJOCHOTO MHHENHOTO VCHIUTEN S

Boixode b nepemennoe nampskenne 1,65 B. Ilpn manpswenun Ha Bxode 5 0,3 B
koaddruuent yeunenus K==55.

MINPOKOOHATIASOHHBIN TEHEPATOP MMITYJIBCOB

leneparop mnpeinaspauen Jjis BHPAGATHBAHMS NPAMOYLONBHHIX H CTY-
fIEHYATHIX UMIYJbCOB B IINPOKOM IHANa30HE YaCTOT.

TexuHYeCKNe XADAKTEPUCTHKMU:

Yacrora cnepoBaHHst HMOyabcos, IM, . . . . . . . . . . . 0,1—2.107
JJHTe/IbHOCTD MMIYJbCOB, MKC . . . . . . o o . . . . 0,02—10%
InuTensuocTs GPoHTOB, He . 5—8
Hepasnomepnoers sepummmsl, 9 . . . . . . . . . . . . 3
AMninTyna BEIXOAHBIX HMOyJAbCOB, B . . . . . . . . . . 4105
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MpuHuunuanpHas cxeMa reHepaTopa IpuBeleHa Ha pHc. 28. 3anawwmas 4acTb
resepaTtopa — OZHOBHGpaTOp Ha TYHHeNIbHOM Auoie V3 u TpaHsucrope V4 c spems-
3agamomeit RC-uemoukoit (R17, RIS, C2). DMHUTTepHBIH MOBTOPHTENb Ha TPaH3HCTOPE
VI ycunmBaeT cuUrHas mo TOKY.

Bo Bpems mensennoro sapsina Komaencaropa C2 TyHHeJbHBIH AlOZ V3 HaxOHT-
€Sl B HU3KOBOJBLTHOM COCTOSIHHHM (TYHHEJIBHOM Y4acTKe BOJBbT-aMIICDHON XapaKTepil-
CTHKH), TpaHsucrop V4 mpu 3ToM 3akpHT. Korga nampsikenue Ha KoHpgeHcatope C2
JOCTIIraeT TAKOrO YPOBHS, IPH KOTOPOM TOK SMHTTCPHOI'O MOBTOPHTEJsSI CT2HOBHTCH
JIOCPAaTOYHBIM JJIsi NePeKJIOYeHHs] TYHHEJbHOTO JHOAa H3 HISKOBOJBTHOrO B BBICOKO-
BOJIbTHOE COCTOsiHMe (AMGb(Y3HOHHBIA yJacTOK), TPaH3HCTOp V4 OTKpHIBaeTcs, OblcT-
po paspsxas KonAeHcaTop C2. Tok paspsala 3ajaeTcst CONPOTHBJEHHEM pe3ICTOpa
RS. Tlpu HEKOTOPOM MOPOrOBOM 3HAYCHUH TYHHEJBHBIH JHOJ CHOBa NePeXOJuT B IC-
XOJHOE COCTOsIHHE, TpaH3HcTOp V4 3aKpbiBaeTCs, peslaKCalMOHHBIA [POIEeCC NMOBTOpS-
erca.

s ycToiluHBOfl paGoTH TYHHeJBHOTO AMOAa pe3uctopnl R/ u R2 HeoOXOAHNMO
BLIGHpaTh GOJBIIOrO CONPOTHBJSHHS, OAHAKO 5TO YBEJHYHBAET AMIIHTYAY NHI000-
pasHOTO HANpPsIKEHHs1 Ha KoHAeHcaTope C2 1 CHHXKaeT Npele]bHYI0 4acTOTy TeHe-
panvu. HIyHTHpOBaRMe YacTH Harpyskd KonjeHcatopoM CI IO3BOJseT COXPaHHTb VC-
TOHY1BYI0 paboTy reHeparopa 5e3 CHHIKEHHS HaCTOTHI

Jduddepenniaibublii Kackai Ha TpaHsucropax V4 1 V5 ¢ TYHHEJbHBIM JIICIIOM
B 622050/ LenH BBIIOJHAET POJb TOKOBOTO NepeKJiouaTens. B KoIeKTopuoil LenH
TpaHsucropa V5 ¢GopMmHpyeTCs IMIVJLC IOJOKITENbHON IOJIAPHOCTH C KPYTHM
¢$poHTOM, pemnM paboTe TPaH3HCTOPa YCTAHASJIHBACTCH C HOMOMIBIO pesrcropa R.

Pacumuperie JHana3oHa TeHePHPYEMBIX 4acTOT AOCTHIAaeTcs CKaukKooOpPasHEIM H3-
MeHeH!IeM eMKocTell koHaeHcatopos CI8, CI4, a uacTora B Ipejesiax NONIHANE30-
#a I2BHO H3MEHseTCs NepeMeHHBIM pesncropoM RI7.

Crrnas ¢ KoJneKTopa TpaHaucropa V5 mocse MHBEpTHPOBaHHA 3JjeMentoM DI.1
HOCTVI2eT Ha BHBOL 4 paszbeMa XI2, a TakxKe Ha IOCIeJOBATEJbHYIO IIENOYKY Je-
KaJHBIX JesuTenell, coOpaHHbX Ha MuKpocxeMax D3—D5. Daemeurst D23 u D24
CyKaT IJA PaclIMpeHHs JJIHTENbHOCTH BHIXOAHBIX HMITYJbCOB.

YcTaHOBJIEHHAA TNepekmodaTeneM S2 IMOCIELOBATENbHOCTb HUMIIYJIbCOB NOCTYMAET
Ha @QOpMHpOBaTeslb MPAMOYIOJbHHIX HMIYJbCOB, BHINOJHEHHEIH Ha TpHrrepe D6, ¢
$HKCHPOBAHHO CKBaXKHOCTbIO, PaBHOH 2, 1 (OPMHDOBATE]b NPSMOYTOJbHBIX HMIYJIb-
€OB C peryaupyeMoll CKBayKHOCTbIO Ha ajementax D2.1, D2.2 uw D1.2— D14, Oau-
TeJBbHOCTh HMIYJbCOB 3ajJaeTcs BpeMssajaloiiel Lenoukoir RI19, R20, C3, niaasHO pe-
ryJupyercss pesscTopoM R20 1 CKayKooOpasHO HM3MeHSeTCsl HepeKJ/IOYeHHeM KOHIEH-
catopos C9—CI2. CchopMHPOBAHHBIE IO JJHTEJNbHOCTH KMIYJbCH IOCTYyHaloT Ha
Boixod A (wiBoz 6 pazbema X12).

@opmupoBaTeJb CTyNeHuyaTOH (GOPMEI CHrHaJla BHIMOJHEH Ha TpHrrepax D6, D7.1
u D7.2. Jng GopMHPOBaHUS CTYMNEHYATO-H3MEHAIOIIErOCs HANpskKeHAss K BBIXOAaM
TPUITEPOB MOJKMIOUEH JenuTeNb Hanpsikenus (RIO—RI4), paboramoumi no mpuHmu-
My CYMMHPOBaHIS NpPOBOJAUMOCTEll. DMUTTEPHLIl NOBTOpHTENb Ha TpaH3HcTope V&
CJIYJKNT AJIS CHIHIKEHIS BEIXOJHOTO conpoTHBJeHHs 1o Bowxody B.

BriGop MmukpocxeMm cepun K131 ofecmeunsaer padoTy reHepaTopa Ha 4acCTOTaxX
1o 20 MTu. Ilpu uvacrorax reHepauiu meHee 10 MIL MOXHO HCIOJb30BATH MUKPO-
cxeMul cepun K155, Ueprex mewaTHON maaTel NplBeldeH Ha puc. 29.

Hactpoiixa ysaa. [Toxkmovaior BHelrHHe 3sjaeMenTH. [lomalor muraune. C momo-
AbI0 BHICOKOYACTOTHOrO ocHusnorpada npocMaTpHBAIOT (GOpMYy CHIHANA B Pa3/IHUYHBIX
TOYKax: NUN00GpasHyio Ha BmBoAe /I pasbema, NPAMOYrOJbHYIO B IADYTHX TOUKax.
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Puc. 29. [TevyaTHasi mIaTa MHPOKOILHANA30HHOTO TeHEPAaTOPa HMOYJbCOB

O
i

IToacTpoednniM pe3HcTOpOM RS BHIGHPAIOT YCTOHUMBLIH pe:kuM paGoTHl KacKaja Ha
TpaH3ucTope V5 Ha KpafiHMX ydYacTKaX MOJAJHANas3oHa.

Bpamas pyuky pesucropa RI7 u moabupasi eMKOCTh KoHpeHcatopa C2, ycraHas-
JHBalOT TpebyeMbll nmoinuanason renepauuu: 2—20 MI'm uwap 1—10 MTu. 3arem yc-
TaHABJIMBAIOT MHepeK/ouaTeNb S4 B MoJoKeHHe «K[Yy» H MOAGHPAIOT €MKOCTb KOH-
nencatopa CI4 Tak, 4TOGH MOAIHANa30H TeHepALMIl B 3TOM CJayyae HAXOIMACA B
npenerxax 20—200 kI'y (10—100 x['1), a B moMoxkKeHuu nepekmouarens «I'y» nonbo-
POM €MKOCTH KOHZeHcaTopa CI3 ycTaHaBIHBAOT NOAJIHANA30H TIeHEPALHH B Tpele-
Jaax 200—2000 I'm (100—1000 TIn). C noMompio ocuuIorpada noAGHPAIOT €MKO-
cti KorzeHcaTopoB C3, C9—CI12 taK, yToOH MJIHTENLHOCTh HMIYJLCOB PeryJHpoBa-
Jack B mpelenax nojaavamasoHa «MI'y» B unTepBane 20—500 Hc, B NMoAAHamnasoHe
«kl'y» — B uurepBase 0,2—10 Mkc m 2—100 MKc, a B moiaHamasoHe «Iy» — B HH-
tepsaiae 0,02—5 Mc n 2—100 mc.
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DopMupoBaTes CTYNEHYA10r0 HANPSKERHS HACTPAUBAIOT CAeAyouiM o6pasoM.
Hoakumoyaor ocuusiorpadg k Bewxody B. Ha Bxoa tpurrepa D6 nonamoT 4YacToTy
5—10 klu. BripapuiBanue aMIVIITYA CTYNEHYaTO-H3MEHSIOIIETOCs HANPSAXKEHHA [pO-
H3BOJST NOOYEpeNHOl peryauposkoit pesucrtopos RIf u RI4.

[Tpu pabore Ha BHICOKHX uacToTax (Bbmue 200 x[m) 8 pesyabrarte 3asana va-
CTOTHOH XapakTepHCTHKH (GOpMa CTYNEHEK HauuHaer 3akpyraartecs. Iloabem uacToT-
HOM XapakTepHCTHKH B 9TOM cJyuae JOCTHraerca (KaK I BO BXOMHOM yCTpoHcTBE

o0biuHOro OcHuJIorpaga) LIYHTHPOBAHIEM DPEe3HCTODOB JEJHTENS KODPPEKTHDYIOUIMMH

KOHJIeHCATOpaMH.

Koapal.

EMKOCTH 3THX KOHJEHCATOPOB NOAGHPAIOT 3KCIEPHMEHTAJbHO B
3aBHCHMOCTH OT Bepxneil wactorbl. OOLIUHO OHH NOPsiiKa €LMHHIL HJIHM AECATKOB HH-
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CUETUMK

Oderib yacTo NPH MOCTPOEHHH HUPPOBOro npubopa BHEHPAIT BEpPXHHE
npedenbl HaMepenus: U,1; 1; 10; 100 u 1000 B. B sToMm ciayyae H3MEpHTENbHBIA HH-
TepsaJs ymenbwmawoT 1o 0,1 c.

B uacroromepe, makciimagbHash yacroTa koroporo 10 MIm, cuetynk (ysea ¥13)
MpPOILIE BHIIOJHATH MO NPIHIMNOHAJIbHOH cxeMme, npuBeleHHo#l Ha puc. 30. Muauxa-
LHs 3HAKA NOJAPHOCTH INPOHSBOLHICA CBETOH3JYYAIOIMMH [AMOAAMH: HOJIOXKHTEb-
HBIA CHTHAJ KPAaCHLIM 1BETOM, OTPHILATENbLHBI — 3eJIeHEIM.

Hepre:k medaTHON Mniathl H PACHONIOKEHHe Ha Hell geranedl ganwl Ha puc. 3.
[To moKOMeBKe BHIBOZOB IMaTa CYETYHKA COBNAJaeT C y3JoM Y9 H NOTOMY MOKET
OnTh mpOCTO yCTaHOBJEHA B pasbeM X9. Heo6XOAMO TOMBKO BHIONHATH COELHHE-
HHe CBeTOAMOoI0B Vvajaa I3 (BBBOAn [ u 2 padbema X9) ¢ COOTBETCIBYIOIIAMU BBI-
BOAAMH ONpeNesNuTeNd NOJSPHOCTH y3da &5 (peBoiw 6 1 8 paswvema X5). Cuer-
YHK He TpeOyeT HAJAaKMBaHNs, eCJQH (edaTHaf NJaTa H3roTosjena 0e3 omuOOK 1 HO-
MUHaJdbl pajncieralell COOTBCTCTBYIOT VKa3aHHBIM Ha JICKTPLUYECKOH cxeme.

Fanaga sTOopas

Hudposrie nondopn

I13roToBRIB YyUHBEDPCAMLHBEIH IHPPORONT H3MePHTENbHH NPHOODP XOTe-
Ju Op muorue pasnomobnremi. OIHako onuCamuil Taxkux mp:iGopoB, AOCTYHHBIX 147
H3TOTOBJCHIA B DaIHONIOONTENbCKHX YCJAOBHAX, odedb MaJso. I[loBTopeHHe npOMbIL-
JeHHblx 06pasuos, K TOMY XKe Ja/1eK0 He BCeria YHHBEDCAJbHBIX, OYeHb CJIOXKHO H
NOTOMY YacTO I'PHBOINT K HeyJasaM 1 oropyenusm., M ruamnoe, MHorme paiiosio-
6utesn, MpLCTYNAs K H3FOTOBJICHHIO Npubopa, Boobmie He NPEICTaB/ISIOT olHiero
obbema paboTHL.

Ilexs BTOPOfi TMABH KIiIH — O3HAKOMIITb YHTATENI € MNPAKTHYECKHMH BapHaH-
TaMH 3aKOHUCHUBIX pPuII0MOONTESbCKHX VHHBEPCAJLHEIX LHQPOBLIX H3MEPHTEALHBIX
npu6opos, PasdIIuHbIX NO HASHAYCHNIO H CTeleHH cioxmuoctd. ITocrpoenne npubopos
BBITIOJHEHO Ha OCHOBE (YHKIHOHAJIBHLIX Y3J0B, OMHCaMHe KOTOPHX Aano Baie. I1pH-
Gopsl npejHasHayehbl IS HPOKOTO IPHMEHEHHS Ny HajJaJke H PEMCHTe pasJuy-
HOIl 3JEKTPOPaAHOANNAPATYPH B PAaLHOMOGHTEILCKON HPaKTHKE.

KOHCTPYKTHBHO GCHil HOCTPOEHB! MO (YHKUUGHAALHO-Y30BOMY DPHHUMIY € HC-
N0JIb30BaHIIeM Pa3beMOB.

LJH®POBON M3MEPHUTEJ/IbHBIF TTIPUBOP

[TpuGop mpeAHasHayen JAJs H3MePCHHS HANpPSXKEHHs, NOCTOAHHOTO H
TIEPEMEHHOr0 TOKOB, CONDOTHBJEHMHA M eMKocTeil, a Takxe CTaTHYeCKOro Kosdpdu-
nuedra nepejaun Toka TpaHsucropos. Kpome Toro, npubop Moxer ObITb HMCIOJB30-
BaH B KaueCTBE HCTOYHHKA MUTAHHSA [PH HaTafke H HCOBITAHHAX PA3JHYHBIX yCT-
pOMCTB Ha TpaH3HCTODAX, MHKpocxeMax u OV.

Texnuueckue XapDaxKTepPHLCTHKH!

Jnanasonsl usmepenus:
NOCTOSIHHOrO Hampsixkenus, MB . . . . . . . . 1—2000
B . . .. ... . 2-1000
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MEPEMEHHOTO HATIPSKeHHS, Méi .« .« . . . . . b5—2000

e e e o ... . 2350
comporusierut, Om . . . . . . . . . . . . 0,1—2000
KOM . . . . . . . . . . . . 2—2000
emgocreil, H® . . . . . . . . . . . . . . . 0,1—2000
MED . . . .. . . . . . . 2-2000
K03 HIHEHTA nepeﬂatm T0K2 hz;s .. ... .. 22000
Bxopntoe CONPOTHBJEHHE, MOm . . . . 3
IMorpeutnocts H3Mepenni, %:
[OCTOAHHBIX HANPS:KEHHH H CONPOTHBJEHHH . . 0,2
NOCTOSIHHBIX TOKOB H €MKocTed . . . . . . . 0,3
nepeMeHlbiX HanpaxKeHHf H TOKOB . . . . . . 0,5
Upesio 3HAKOB OTCYETA . . o o v« v v« o . . . 4
IepexmoyeHHe NOAAHMANMA30HOB . . .+ « . . . . . pyuHoe
BrI60Op HOJSPHOCTH . . . .« . . « « « « .+ . . . apTOMATHUeCKHiL
PexuM paboTsl . . . . . . . . . . . . . . . .nepHOAHUECKHUII
3amycK
Tox pHemne# Harpyskh, MA:
18 t1 Hanpmxemdﬁ +5B . . . . . . . . . . . 200
A4 HanpsiKenuit -=15B . . . . .. 100
Tluranue — ceTb IMEPEMEHHOr0 TOKa HBHpﬂ)I\EHHeM B .220
MomuocTs notpebaenus, BA . . . . - |

Mpunuunuaneuas cxema npubopa npueeflena Ha pHe. 32. B cocraB npubopa
BXOJAST CJAEAVIOmIKe (QYHKUIOHAJAbHHE y3ipi: ] W ¥2 — HCTOYHMKH nNHTapus, ¥§—
npeoGpasosartesb HalpskKeHHe — yacTota, &4 — cuerynk npeolpaszosareins, &5 -
BXOJHOE YCTPOHACTBO BOJLTMETpa, ¥6 — npeobpa3oBaTesb CONPOTHBJICHHH H eMKOCTel
B YaCTOTy. ¥3Jbl BCTaBJAIOT B pasbeMbl XZ2—X6, cOOTBeTCTBYIOLIHE HyMepaluu y3-
JgoB. Ha cxeme JaHa B OCHOBHOM KOMMYTallHOHHO-NpPHCOeNMHHTE/IbHAS YaCTb OPH-
Gopa.

Pesuctopst RI-—R4 — BXOAHOH JeauTe]b HanpsizkeuHs. Tak K4k 3TOT JACJMHTENb
NpUMeHsieTCsT MJsi H3MepeHHss Kak Ha INOCTOSIHHOM, TaK H IIePEMEHHOM TOKe, MJIsA
YacTOTHOl KOMIEHCAUMH MapajjeNpHO €ro peSHCTOPAM BKJIOYEHbl KOHIAEHCATOPH
CI1—C3. Bxopuofi JenuTeNb TOKa BHIOJHEH Ha pesncropax R5—RYI. Tlagenne na-
npszeHHs Ha HTUX pe3ucTopax NpH H3MepeHMH ToKa cocrasaser 200 mB. ¥Ycra-
HOBKa HyJs npuGopa HPOH3BOAHTCA pealctopoMm RI0 «¥cr. 0».

IMepexmouartenp pexkuma pabots SI (kHomounwit, Tuna I12K) cofpan Tax, urto-
6t S1.1, S1.6 n S1.7 6w ¢ nesaBucnMoi ¢Qurcanueit, a S1.2—S1.5 ¢ 3aBHCHMOI;
nepeKJIouaTesb NpeaesoB H3Meperuss S2 MOBOPOTHBIIL

Ina n3mepenus HanpsiKeHNS II NePEMEHHOr0 TOKa Ha)KAMAlOT KHONKY «=» H
COOTBETCTBEHHO «Uy» miH «ly». IIpun 3ToM Bx0a4 npubopa 3aKpHIBACTCH KOHAEHCATO-
pom C4 (SI1.1.1) u BBOXUTCH NONPABOUHHI KOIPQMUMEHT IR Nepecuyera CpeaHeBhl-
NPSMJICHROIO 3HAUCHWSI NMEPEMEHHOTO HaNpsXKeHHs B nocTostHHoe (S1.1.2).

Bepxuue npenesiel H3MEpeHMA IOCTOSHHOIO H NEPEMEHHOTO Halpsi:KeHHi orpa-
HEYEHB! COOTBeTcTBenHo fo 1000 n 350 B. IlpeBbilleriie 9THX HaUpsiKeHAl NpeLbsiB-
NSeT MOBBILEHHBle TPpeGoBaHHs K H3OJASUHH BXOAHBIX FHE3X H 3JIEMEHTOB HEJIUTEs,
YTO 3HAYHTEBHO YCJIOXKHAEGT KOHCTPYKTHBHCE BbINOJHeHHe 3Tofi wactu npubopa. B
GOJILIIMHCTBE MPaKTHUCCKIX CJAYYaEB 3TO HE ONPaBLaHo.

Vsmepsiembiil pesncTop HAH KOHZEHCATOP NOIKJIOMAIOT K rHe3lam XI11, X12, na-
’KAMAOT KHOMKY «Ry» mmi «Cy». M3MepeHne NpOH3BOZHTCH TOJMBKO NPH HAXKATHH
KHONKH «H3mepenue R.,C., ha1gp. TIpi 13MEDEHIIH 5/IEKTDOJHTHUECKHX KOHIEHCATO-
poB caenyer cobJI01aTh NOJSPHOCTb NOIKJIOUEHHS,

Hsmepenne Kos@duuuenTa nepelayd TOKA TPAHIHCTODPOB Hayg OCYUIECTBJSIOT B
pexiiMe «[x» W TaKXKe BO BpeMs HaXaTHA KHONKH «H3mepenue R, Cu, ha1g», Tpan-

51



edogudt 0I0U9LIHdINEH 0J080ddHY BNOXD BEHIUBHUHUHHAL] 'zg ‘ond

KIS e mpn e es a5+’
Y&ix gi- g eix XY .mB\ Yoix
g5 P ge- N g5+ =1 h A 125 T2 T 85
S Q%M &7 S S i uw .\\th .QQW@.\%@.Q‘ \NRQ AN
N R 5+ g+ ] X NE |
,W b1} M o M 2t M Mz 1 LAA A A/ A /F\F N
IW 7 2 i JM, boy 27 i YNIHINEALTH (S0DLUDENTYIGDIL] 7 4]
3 afa ga L G
& 3 6 23 41§ oy, o o
357 T||85% >4 S g anlpta: N
7 S 7 L
5> o | 5L £05 Ly i3t s 5% . )Ioru_ R 54 1L - G
,Vh 7 4 i S 27 A i 2E 4 W > R Kl S r__L N
[ W} \,
" TS %05 G s | | ST £ig 215 \Z]
NannzaRNg e €l 32 o8- T ]
sy | = 5 < ws[ %
foy | tEol %9 T ax 77 g6+ >3 g5+ 1] :E\Mm&
£X X 7
S £s
- Yoz X
\_ﬁ\« 2y g02z~
-~ — - L o G/~
- g+ -
L o> go~ _
49 rW g5+ 2128
- 1 €4y %g %y 945 .
FNHITGHEH W O-11-0
. wuy
928 m@w .wmm‘ MSLLMT 10
o |0 xsﬁ A\ gos\ Aty Fud X9 Xy XX o~ . . .H.i A \wm\
100 B L L L LT 11 J L W W W T W G oW M
9y ?,\ﬂ&k S\F\%ﬁ N TR I T N A T INIHA € 1418 Lis YW 38 VIR
3 L1s Q%Mt §U8 #IS £18 TUS VIS £ g M ¢ :MGM :RN& :X\N “ WS oy “ g gH
975 wd

52



3MCTOPH C JJIHHHBIMH BEIBOJAAMH NOJKJIOUAOT K 3axXuMmaM X9—X[1, ¢ KOpOTKHMH H
Tonkumu BuBofamu (tuma KT315, KT375) BcraBasior B manenb X13. duxcupo-
BaHHH TOK 6a3bl 3ajgawmT nepekmouatenem S2. Ha tabmo cuerynka Ge3 yyera 3a-
naroit oTofpaxaercs Ko3(pHUUHEHT ha1y TpansucTopa. IlokasaHHe ¢ ydueroM 3amsiToi
oro6paxaeT yMeHblIeHHb B 10 pas TOk 3MHTTepa, NPH KOTOPOM HPOM3BOLHUTCH
u3MepeHue.

[Tposepka paGoTOCIOCOGHOCTH M HacTpoiika npubopa NPOHSBOASTCS NpPH HaXKa-
Toit KHOmKe «KonTp». B sToM ciayuae B pexume «Uz» Ha BXxox mpubopa mojaercs
B 3aBHCHMOCTH OT TOJIOXEHHs KHONMKH S1.6 omopHoe HampsXkeHne + 1 nmm — 1 B,
a B pemuMe «Rr» KO BXoausM 3saxkumam X/I n XI2 momkmouaerca pesucrop RS
conporusyenneM 1000 Owm.

3axumn X14—X18 HCTOYHMKOB NHTaHUA NpPeJHA3HAUEHH AJd MHOJKJIOYEHHS
BHemHeH Harpyskd. Ilawmesp X138 MOXKHO H3TOTOBHTH M3 INOJOBHHEI I'HE3J0BOH YacTH
pasbeMa MPHS8-1. B xauectse pene KI ucnoanzosano pere PICI5 (macmopt
PC4.591.004). Ero MOXHO 3aMeHHTh JDPYTHM ¢ HanpsixKeHHeM cpabaTLIBaHHA
10—12 B.

DrajoHHBE pe3ucTophl RI2—RI6, a TakxKe pe3UCTOPH BXOAHBIX A€JHTEEH Ha-
NpsiKEeHHs H TOKA cIefyeT NoAOHpaTb HaHOOsee TIATENbHO, TAK KaK HETOYHOCTh HX HO-
MHHAJIOB BHOCHT [JONOJHITENbHYIO HOrPEIIHOCTb H3MepeHusa. PacnaupaimoT 3TH 3JeMeH-
TH HETIOCDEACTBEHHO Ha Iepekmoyatesne S2 M MOHTaXKHBIX CTOHKAX, YCTAHOBJEHHBIX
OKoJIO mepek/ioyaTens. HacTpoiiky mpuGopa B LenoM MNPOH3BOAAT NOC/AE HACTPOHKH
y3aoB B orgenbHocTH. O6mie peKOMeHJalUuKM HO H3rOTOBJEHHIO M HACTPOHKE NaHH
HIKE.

KOMBHMHHWPOBAHHBIY IM®POBOW ITPUBOP

QyHKUHOHabHOE Ha3HAaYeHHe JAaHHOro mpubopa — M3MEDATb IOCTOSH-
Hble II IepeMeHHEIE HaNpsAKeHHs M TOKH, CONPOTHBJEHHS H €MKOCTH, a TaKXKe yac-
TOTH 39JEKTpHYeCKHX KoseGanmii. IlpuGop Moxer paGoTaTh B pEXHME TeHepartopa.
Ilpu s10M oOH BHIpabaTHBaeT KoJeGaHMs TOJIbKO CHHYCOHAAJbHOH (OpPMBEL

TexHHUecKHe XapaKTEepHCTHKIH:
JlnanasoHsl u3MepeHHi:

NOCTOSIHHOTO HaNpsKeHHs, MB ..o o o oo 12000
... . . . . 2—1000
NepeMeHHOro Hampsixenus, MB ..+ . . . 5—2000
.. . 2350
compotHBsenu#t, Om . . . . . . . . . . . . 0,1—2000
KOM . . . . . . . . . . . . 2—2000
emgocre#t, ud . . . . . . . . . . . . . . . 0,1—2000
Me® .. . . . . . . . . . . . . 22000
Bxoznnoe comporusienune, MOM .. . . . .. 3
Bubop mossiproctH . . . . . . . . . . . . . aBTOMaTHyC-
CKHit
IMorpemrocTs n3Mepenus, 9;:
NOCTOSIHHBIX HaNpsXkKeHU# M CONPOTHBJEeHMHA . . . . 02
NOCTOSIHHBIX TOKOB M emkocTelt . . . . . . . . 03
TIEPEMEHHBIX HANpsIKeHHH# W TOKOB . .. ... 05
Bxonnoe compoTHBJIEHHE 4YacTOTOMEpA, MOM . . . . . 1
MakcumanbHass yacrora cuyera, MImy . Lo .. .20
Yysersutemshoers, MB . . . . . . . . . . . . . 25
Uucno 3HakoB orcuera . . .. . . . . . . B
Jnanason reHepUpyeMBIX qa\crm I‘u . . . . . . 04—2.10%
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[Tepekmoyenye NOAANANA30HOB . . . . . . pyuHoOe
[TuTanHe — CEeTh NMEPEMEHHOr0 TOKa HaﬂpﬁzheHI{eM ‘B .. 220

Momuocts norpebmennd, BA . . . . . . . . . . 5

B coctas npuGopa BX0AAT caeiymouine (yHKINOHAJbHble y3ae: &1 u ¥2 — me-
TOUHHKH NHTanus, &3 — npeobpasoBaTesab HanpspKeHHe — YacToTa, &5 — BXOAHOE
yCTPOHCTBO BOJBTMETPa, ¥7 — BXOLHOE YCTPOMCTBO yacroTomepa, ¥8 - ysen ynpas-
Jenus, ¥9-— cueTunk vactotomepa, ¥I0 — npeobpasosareis RC-mapaMeTpoB B da-
ctoty, &11 — MHDPOKONOJOCHLIH YCHJINTENb,

MpuHunnuanbHas cxema npubopa npusepeHa Ha puc. 33 (¥3, ¥5, ¥10) u 34
(¥1, ¥2, ¥7—¥9, ¥11). OcHoBa BOJbTaMIEDMETpPA 1 HCTOUHIKOB MITAHHS Ta iKe,
4yTO ¥ B H3MepuTeabHOM HIdpoBoM npuGope. IlosToMy, DIpeaAe uyeM NPHCTYOHTb K
H3rOTOBJIEHHIO AAliHOro NpHbopa, HeoOXOAHMO O3HAKOMHTBCS C NPHHIUINMAJBHONL cXe-
Moii, npuBeieHHOH Ha piuc. 32.

OcolerHocTh KOMOHHHPOBAHHOTO IIpHOOpa 3aKJI0YaeTCs B TOM, 4TO IH3MepeHHe
CONPOTHBJICHHH H €MKOCTeil NPCH3BOANTCS He HAa NOCTOSIHHOM, a Ha NEePEeMEHHOM TO-
Ke. DTO [O3BOJSET CMECTHTh IHANA30H H3MEpPEHIsT eMKOCTel B CTOPOHY MaJIBIX 3Ha-
vennfl. Teneps eMKoCTb MOzeT ObIThb li3mepeda ¢ paspetemiem 0,1 nd. Bepxuuit xe
npele’ H3MePCHHs eMKOCTH orpanuunsaercst 1o 2 MK®. Ecan BosHIKaer HeOOXOAH-
MocTh B H3Mepennn 6Gomapmux emxocrteil (102000 mx®), 1o B npnfop caeiyerT BKJIO-
4uTh y3eda ¥6 — npeoGpazoBaTess CONPOTHBJEHMII 11 eMKOcTell B uactoTy, Bkumoue-
HHE y3Ja Y6 TMO3BOJIHT ONpelelsAThb TakikKe CTATHCTHUECKHH KO(Q@HLUHEHT nepeiayn
TOKA TPAH3HCTOPOB K1 H UBMEPSTH aKTHBHOE CONPOTHBJCHIe pesncTopos. Hawepu-

TeJbHLI HHHTEPBaJT NpU HSMGPEHHH Hanpﬂmemm TOKOB, COIpPOTHEB JeHit H eMKOCTel

vocTosiHer 1 pasen 0,2 c.

Ha:xaTnem KHOTIKH «[Fyx» MpHOOp NepesojuTCsi B PeXKHM HM3MepeHHs BHeNIHell 4a-
cToTel. M3MepuTeapyble HHTEpBAJHL NpH H3MepeHHM wactoT pasuu 0,01; 0,1; 1 u 10 c.
EMkocTh cuerunka coctariaser 19999, uro nessoaser orobpaxars Ha Tabjo cueTdu-
Ka yacTory jgo 20 MI'u. Pyuko#t «/lopoe», oTcekad NOJOAHTEIbHYIO HJH OTPULATEb-
HYI YacTe CHTHaJa, BROupaioT mopor cpabaThlBAHHs yacToTOoMepa, B pemxnme pabo-
Tel «G» npu6op BLipabaThIBAeT CHIHAJBl CHHYCOHIAJbHON (OpMBI, ¥acToTa KOTOPBIX
onpesefseTcs COSCTBEHHBIM CUETHIIKOM.

Bepxuue npejedsl reHepHPYEeMbIX YacTOT MEPBLIX 4eTHpeX MO711HanasoHoB, yc-
TaHapJHBaeMHle MNepeknoyaTesleM S4, nMelor cienyiomie 3xagenns: 200 u 2000 [,
20 u 200 kI'u. Hckmouenne cocraBaseT naTeill noxananasod. M3-3a nHepnHOHHOCTH
npuMeHeHHEX OVY nosyuuts dactotel A0 2000 xT'u me yapaercs. Haike moijaepxaHue
AMITATY A5l BBHIXOAHOrO CHIHaJla NPaKTHYECKH MOCTOSHHON B Juanasone wacTorT 100—
200 xl'u BecTpeuaer onpe/c/eHHBE TPY/IHOCTI. JIVUIIEM CDPeICTBOM NPEOIOJEHHs HX
spasiercs BeGOp OV ¢ BO3SMOXHO GoJkilleli CKODOCTbIO HApacTaHils BBIXOAHOFO Ha-
upsixenns (K544Y 12, K140¥11). CpoGoaubiii naTuill NOAIHaNA30H LeaecooGpasHo
HCMOJb30BATh JIs FEHCPALH HH3KIIX YaCTOT, KOTODBIT HHOTA2 MOMKeT MOHaLOGHTh-
ca B mpaxTiyeckoii paGore. Ilogananason wacTOT B 5TOM MOJOKEHHI NepeKjouare-
as 0,4—20 Tu. Tounoro noabopa emrocreil Komnjeiicatopos CI13—CI7 jelatsh He
Tpebyercsi. BaHo TOJbKO, 4TOOB BEePXHHAS rpaHHua KaKAOro NoJNianas’oHa relie-
PHPYeMBX 4acTOT Gblia nepekpnita Ha S—I10%.

Mamepuresn, aMITHTYAR BHIXOJAHOTO CHTHaja B JaHHOM OpHOOpe OTCYTCTBYET.
AMNIHTY@ CHTHAJMA ONPEJedAeTCs CHATHEM CHPHAla ¢ COOTRETCIBYIONero THe3fa
X24—X27 u unasHO® peryJMPOBKOH NMepPeMEHHOTO pessicTopa R29 1O MCXaHIYeCKoMy
CUCTYHKY, 3aKpemJeHHOMY Ha ero ocH. Pesuctop R29 tnna CIT5—39B, necsrrnoGo-
POTHEUT C JHHEHHOHA 3aBHCHMOCTBIO COMPOTHBJCHHs QT yraa nopopoTa aAsixka. Ilka-

54



edooitdy 010Jod@UTT OJONHRAOAHHIONON BWAND BRHAreHuHTItud]] g8 ‘oHd

0008
000e
00'0e
006z
00z

s sy

L34S
HHX :
~y oy 248X
% 8% gé- &7
B¢ CINEREG S
Wm 7 R LN
Q Q > T oo
ST ST S
m a 8 77, <
IS S 3 8
Ra SR 3%
3 7 3 ] &7
R & 2 od | 55
N & SR
58 4| N | Y
~ 73] s | 3 REG
=2 oy b & S .l_
A Vv 7148 e
Vln ll— 73 J g7
,W,,m 951 | W7 « L L gy 3%
Z
et 7 g9t + S
o X Roox
LIS — — Ew_
- —f—t t—i— —o—" ST
- wa €5 Vo wz oz Gy o |
o w7 0z {20 1w o |
o 2 %007 61Y v Ly
, g b~ | f o o]
£i6% iz o0es| 20, mo 07_8i¥ gl
- | Toves .%&Jw 5z_u) U g g+ L
. L T = Ve PeEl] oss
0rex rzs | y9us| 925 |as 0z 62535 728 005 9|, T\ iy ] a0
1% “
Rk_m_ i _] 2l
ax] wx] ux]
Sy X 96X

[S =)
s
PR (7/7713%

(S
Ny

#

55



(sunawrorodu) edogudu ososodduil OJOHHBEOAHHHOWOM

BIOND BeHAUeHUHNHHIA]I] "pg *OHd

= 0F-£X s
NI N | N gc niwi — _'\ & 7, g5+
« L 295 | < SHT 94 NKZ N « 3 8 A S Teg X, «
ST a9+ |'S2T™ 954 |mr nosnpun {5 2| 85+ I B 5 A o (Nzidzex ", «
§ “ w3y " =y S B ¥ 1F 85~
2 S swa09* 271 3 , w & S PAadeqy e
§ 3 N 1 30 x| § o S A & e os-
X N o “ > ] L)
7] $27 3% R wl | )y
8 7] e K27 Ele: 3 Q\ § 19 A
37 S Ream am R 3 g > 51"
9 5§ g [ NEEE BN £ lozx
S ¥ Wwwl ..wol WW o g5 | § 8 e+
S > YUY _
Fpaar 3 857 - i S 4T
& 77 T 32 ! a N R e L2
T Y S > am) S ooy R. _|\ ) A G5+
872 ‘2 Z e 7 a5+ 3 X u“
> > b £6%5 > g+ e S Vg
% ! ox 3 ix L ‘ X g§h+
w “
I RN
.l— V\k 4, “
o L] - A pose W97 IMHangorI0 /
] - —1 6566 niw n
— — —1 6666+ n
o L - — =1 6666+ dwwoy §i- X4 9 X3 Xy G *n o~
rt , S i e o
£18 ¢S L8 X Y YIS 675 §i+ 115 975 GIS #48 £4S 21S 418
§:6X 046X S1:6X L28 TEYS 948



Jla CYeTYHKa NpOorpaiynpoBaHa B JefiCTBYIOIHX 3HAYeHIsIX BBIXOZHOrO HaIpPsKeHUf
(B ZaHHOM cJyuyae ICMOJB3YIOTCS TOJIBKO NATH 060pPOTOB).

Uneso 3J/ieMeHTODR BXOZHBIX JesHTesell HanmpszKeHHs H TOKa, a TaKie ITAJOHHBIX
PE3UCTOPOB M KOHJEHCATOPOB B JaHHOM BapuaHTe npubopa AOBOJBLHO BEJHKO, NMO3TO-
My LesnecoofpasHo pacnasiTb HX Ha OTJeJbHOH IeyaTHOH miarte, a MJsl MOBBILIEHIs
HaleXHOCTH COeJMHEHHI Il MCKJIIOUEHHs TepeXOAHHX CONPOTHBJEHHH pasbeM B
9TOM CJydae He IPHMEHSITh.

Iepexmouareap S7 tuna I12K cobpan Ttax, yrobe S1./, SI.8 u S1.9 6wt ¢
HesaBucumol, a S1.2— S1.7 c 3aBucumoit ¢urcauneil. Tak Kak MOUIHBIH YCHIMTENIb
ysjga ¥1I ucnonb3yercss 34eChb TOJBKO 478 YCHJEHHS CHHYCOHIAJbHBIX KoJeGaHui, a
caM ycuwuTtesb, coGpanubii Ha OV A2, o6najiaeT JOCTATOYHBIM KO3(QPUIHEHTOM yCH-
JeHHs 1 6e3 mpelBapHTeJbHOrO YCHJEHHS, B cXeme y3Ja &/ MaJOMOIIHBIH yCHJ-
Teab Ha OY Al MOXKHO HCKJIIOYHTb. B 3TOM ciyuae Ha muaty y3.aa ¥11 He ycTaHas-
JuBaloT ciepyiouue sjeMente: Al, VI, CI, RI—R7, a cOonpoTHBJeHNE pesHcTopa
R11 ypeanunsaror npumepHo 10 7,5 kOM.

TpasyHpoBKY WIKAJbl CYETYHKA pesucropa R29 «Amnauryda» upounssomsir cle-
nylomuM o6pasoM; VCTaHABJAHBAIOT CUETYHK B TNOJOKEHHe «[—00», MOAKIOYAIOT K
npaMoMmy BHXOAY vyeuaurens ¥11 (ruesny X24 «Ocaabaenue, 0 O0b») 1udposoit
BOJILTMETD mHepeMeHHoro Toka. CHrHaJ ¢ BeIXoga yana Y10 (BbiBog §) moAaioT He-
MoCpeICTBEHHO Ha pesncTop R29. IToBopoToM JABHXKKa MOACTPOCYHOro peancropa RI2
Ha mjarte ¥1!/ noGHBAIOTCS TAKOro IOJOXKEHHS, IPH KOTOPOM BBIXOJHOe Hampske-
HHe paBHO 1B ¢ TOYHOCTBIO A0 Tpex-ueThipex 3HaKOB. EciH mpefesoB peEryJ/npoBa-
HHS pe3ncTopoM RI2 He XBaTaeT, YTOYHSIOT COMPOTHBJEHHe peslicTopa RII.

Hanpamxenns xkamubposku -+1 u —1 B, meo6xoiuMEle IJs KOHTpOJAS paGoTH
BOJIbTMETPA, BHICTABJAKT NO LHPPOBOMY BOJLTMETDPY INOCTOSHHOrO TOKa, MOAKJIO-
4eHHOMY K mepekmouaTeqio SI.8. TouHble 3HAUEHHs] 3THX HANPSIIKEHMH yCTaHAaBJHBa-
10T pesucropaMu RI9 n R20, pacnosoxeRHbBIMH Ha mJate ¥2 cTaGHJIN3aTOPOB Hampsi-
KEHHSI,

ITposepka paBoTocnocofHOCTH TNPHOOpPa B DPA3JHYHBIX DEeXHMAax IPOH3BOJIHUTCH
npu Haxaro# KHonke S1.9 «Kowrp». Tlpu 3TOM Ha cyeTuuke OTOOpaxkaercs B pexH-
me «Uz» + 1000 MmB wm ~ 1000 MB (B 3aBHCHMOCTH OT IOJIOXEHHs NepeKJ/royaTe-
as S1.8), B pexnmax «Ry» — 1000 Om, «Cx» — 100,0 n®, «F.» — 1000 xlm.

B pexume H3MepeHHs eMKocTeHd mnapaJiiebHO BXOIHHIM 3axuMam XI6 u XI7
noAKMoYanT koniexncatopsl CI8 u C19, cymmapHas €MKOCTb KOTODHIX BMecTe C

BXOJHOH eMKocTbio mpubopa cocrasiger 100 nd. B srom ke monoxeHun npousBo-
JUTCSl n3MepenHe emKocTeidl Menee 100 n®.

PEKOMEHJAIIMH I10 U3TOTOBJIEHHIO

Ilepe1 usroros/enuem NpuGOPOB HEOGXOAUMO MOIPOGHO O3HAKOMHTBLCS
¢ omHCaHUeM Y3JI0B I mpu6opos. ITocKoMbKY oONHCaHHS JaHbl JOBOJIBHO CXaTo, IO
HEKOTOPHIM BONpOcaM paGoTH OTAETBHEIX Y3/10B PEKOMEHAYeTCst o6paTuThest XK AO-
MOJIHUTEJBHOH JHTepaType.

Hlanee HeoOXOMHMO ONpeleNiTb HAa/MHYNE H BO3MOMKHOCTH NPHOOGpeTeHHs jeTa-
Jied, B NEepPBYI0 OuUepelb TaKHX, KaK MHKDOCXEMBI, HH/JHMKATODHBIE JaMIbl, Pa3beMH,
OTCYTCTBil€ HJIN 3aMeHa KOTODEIX MOKeT NPHBECTH K CYIECTBEHHBHIM H3MEHEHHSM
yepre:keH MEYaTHBIX WJAT 1l KOHCTPYKUHM npHbopa. B cxeMax (YHKIHOHAJNbLHLIX y3-
JIOB HCNOJb30BAaHEI B OCHOBHOM OVY caMOro LIMPOKOrO NPHMEHeHHs — HHTerpaJbHbe
mukpocxembl cepuii K140, ITo KOHCTPYKTHBHBIM H MNPHCOETHHHTENbHEHIM pasMepaM
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KOpIyca 5TH MHKDOCXeMbl BBIIYCK2IOT B [ABYyX THOOPas3Mepax: MPsMOYFOJbHOM
(KP140Y 1) u xpyraom (KI140Y1). TIpon3sBOACTBO MOCJAeLHIX COKPAULACTCH, NO-
STOMY UepTeXH TMeyaTHHX IJaT paspaboTaHbl B OCHOBHOM Jiis MPAMOYTOJIbHOrO
maacTMaccoporo Kopmyca. OJHAaKO, ecy y paiHOJIOOHTE el ©CTh AOCTATOYHOE YHC-
JI0 MHKDOCXeM € KpPYIVIBIM METaJIHYECKHIM KODIYCOM, TO, YYHMTBIBAg HEKOTODble H3-
MeHeRHsT B 0603HAYeHHH BEIBOJOB, HX MOXKHO HCHOJB30BATb.

IIpu orcyrcrsun pasvemoB MPHI14-1, a 3amena ux Ha Opyrile BH3biBaer GoJb-
lwMe TPYAHOCTH, NPHOOP MOXKHO BHINOJHUTL H Ge3 pa3beMHBIX COCAUHEHH nJaar.
B sroM cayyae IIMPHHY IJaThl yBeJH4YHBA©T A0 65 mM. [liaTel ycTaHaBAHBAIOT Tak-
e BEpPTHKAJbHO. KpemJeHHe MIaT K IIacci NPOU3BOAAT ¢ HOMOILILIO yroJkos. Mow-
TaXHLIE IPOBOJLZ HOJABOIIT BAOASL HIATBL € OAHON CTOPOHBI TaK, YTOOLI HMETh BO3-
MOXKHOCTb OTBEPHYTb HJATY HA HEKOTODEII yroJ Ha MOHTA:KHBIX NPOBOJAX A yAOO6-
cTBa JOCTyNa K 3JeMEeHTaM, PaclOJOXKeHNbIM Ha IJaTe.

Harorosienne nprbopa HaumHaioT ¢ paloTsl HAL OTACALHLIMI (QYHKIHOHAJbHEI-
MH y3JaMH, NPHIAEPIKHBasACL HX HyMepauui. [lpn »Tom cneiyer YAeauTh MOJKHOE
BHHMaHHe [eTajaM, NOCKOJIbEY OHIl B 3HAYHTENLHOH Mepe ONpeAe/sioT KaLecThEHHBIE
HoKazaTenqn H3MepeHHil. BaiHO He TOJbKO BHIGJIHHTL, HalPlMep, ACLITEIb C Bhl-
COKOIl TOYHOCTHIO, HO H BHIOpaTh Taxie THILl 3JEMEeHTOB, KOTOPble HMeJH Obl MHHH-
MaJjbHBle TemrepaTypHele KoaddHuinentsl 1 TOKH yredku. K Tpansucropam u AHCIaM
0coObix TpeOOBaHMI He IPeAbABJAIOT, I CHH MOTYT ObiTh 3aMEHeHDLl APYIIMI, aHa-
JIOTHYHBIMII IO CTPYKTYpe, 4acToTe II MOLIHOCTIH, CO CTaTH4YeCKuMi KoaddiuuedTa-
MH fepeladyH TOKa, YKa3aNHLIMH K CXeMaM.

HauepraHnne puCyHKOB ne4aTHBIX mJjar obJeryaeT H3rOTOBJIEHIE Y3J0B, HO TOJb-
KO IpH HaJWYHH YKa3aHHbLIX Ha cXeMe JAeTaJsefl. Xopoumlo, ecan yiaercs mofodpaThb
ApyTHE 3JeMEHTHl C aHAJOTMUHBIMH 3JEeKTPHUCCKHMH napaMeTpaMil H 8 TaKOM Xe
KOHCTPYKTHBHOM HCIOJHEHIH. I3 IOPOTHBHOM cJaydae CXeMy U 4epTe:K NeyaTHoli maa-
THl TPUXO/IUTCA H3MEHATh.

Ocofoe pHuMaHHEe C/elyeT YIENHTb H3rOTOBJEHHIO NEPBHIX V3J0B: HCTOYHHKOB
AMTaHHS, npeobpasoBaTeds HanpsiKeHHe — yacToTa i cueruuky npecbpasosarteds. ITo
CYIIECTBY BMeECTe C BXOJHBIM Y3J0M BOJbTMeTpa 3TH Y3./bl 00pa3ylOT HCXOAHBIH Ba-
puanT npubopa. OcTasbHble y3Jbl JHIIL PACIIHPSIOT GYHKUHOHATbLHEIE BOSMOKHOCTH.

Hanaxusanue y3I0n He CJI0XKHO, HO TpebyeT GOJbLION akKypaTHOCTH B paboTe.
O6s3aTenbHLIM nPHOOPOM [ HACTPOUKH A0J&KeH ObiThb ocumiiorpad, obJasaroimui
BBICOKOH YYBCTBHTEJBHOCTHIO (0Kos0 10 MB). C ero moMmouibio NPOBEPHIOT PEXKHM
paboThl MIKPOCXeM H TPAH3HCTOPOB IO NOCTOSTHHOMY TOKY, a Takxe (JOpMy CHTHA-
JIOB B AHHAMHYECKOM DezMMe.

VYsJapl MPOCTH 1 HAYMHAKT paforTarh cpasy, TPeGYeTCs TOALKO YTOUHHTbL DPEKHM
X paboThl. ¥ MHKPOCXEM B IepBYIO OdYepeAb NPOBEPSIOT HaOpsiiKeHile Ha BBIXOAE.
Ina 6anancHpOBKM BBIXOJHOTO HAMpSIKEHHs NOYTH KazxkjJas MHKPOCXeMa AMEeT MOM-
CTPOEUHBIH Pe3UCTOP HANPSKEHIS CMCILEHHS,

ITposepky paboOTOCHOCOGHOCTH Y34 H COBMECTHVIO HAcTPOIKY HECKOJBKHX Y3-
0B yA0OHO TPOH3BOANTL Ha BCIOMOraTeNbHOM MOHTAXKHOM YCTPOHCTBE — MaKeTHH-
ne. B camoM mpoctoM BHJe MaKeTHHNA COCTOHT K3 ABYX TEKCTOJHTOBBHIX ILJIAT,
CKpPEMJIEHHBIX MeXKAYy COBOIl IO KpafM ABYMs ILIOCKHMH METAJUIHYECKIMH CTOHKaMH
[T-o6pasnoit GopMbl ¢ JanKaMi AJIs YCTOIUHNBOCTIL

Paccrosnne mexay naaTamy onpeaensercs [OCAAOYHBIM Pa3MepOM pasbeMoB,
B KOTOpHIe BCTaBJASIOT y3abl. OAMH KOHel, padbeMma Kpelmsit K OJHOH mJjare, BTO-
pok —x gpyro#i. Takum obpa3oM, MexkJy HJaTaMH yCTaHaBMIBAlOT 4—6 pasbemos.
Ha naarax nenaoT psii oTBepeTHii AJsi YCTAHOBKH NEPEMEHHBIX PE3HCTOPOB, nepe-
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Kaouatenel, TymM6aepor, Heol6XOIUMBIX NpPH NPEABAPUTENbHO HACTPOliKe, a TaKxke
HECKOJIbKO BEIBOIOB H 3aXKHMOB JAJsI NOJKJIOUEHHs HCTOUHHKOB NHTAHHS H BHEIIHHX
npu6opos. Bee 311 deTasu BnocaencTBHM MOryT OwTh mepenecennl B npuGop. Ilaa-
Ty CYeTYHKa YCTAHABJHBAKT KpalHeH, MHIMKATOPHLIMH JIaMIaMH Hapymy.

Tocse H3roTOBJEHIS I NpPEIBapHTCNbHOH HACTPOHKHM y3/JI0B NPHCTYNAlOT K KOH-
CTPYKTHBHOI Komhanosre npibopa. HauGosee o6beMHOli wacTbio npubopa ssasercd
BBINPSAMIITEIbHASL YACThb ICTOUHHKOB MHTaHHA. PacnonaraloT ee B 3ajiHefl YacTH OT-
cexa mnpubopa. Ilnary cueruuxa ycrauap/miBaioT nepsoit oT JHLeBOll manesu. Ha-
NpOTHE HHANKATOPHBIX JaMI Ha HAHCAH [A€Jal0T 0xHO, ofpaMJieHHoe AeKOpaTHBHOI
paMKoil; €ro 3aKpbhIBAIOT OPICTCKJOM 2KEJATOrO HJII OPaHiKeBOro Hpera.

Ha nepexsell mamejd vCTauaBlHBAOT BCC OPraHbl YNpPaBJeHils: NEPEKJIOYaTeH
poaa paboter SI u mpeaenos uaMepenus S2, sulkiouartelp «Cers (S3)», KHONKY
«Hsmeperue R, Cy, hms», pyurn <«¥cr.0», «lopoe», «Hacroras, «Amnaurydas w
ApYTle B 3aBHCHMOCTH OT (YHKIHOHAJILHBIX 337ay, KOTOpHeE pelaioTcs npubopoM. B
[OCTOSHHOM H3MEHEHHIl HHIMKALIN HeT HeoOXO0JIIMOCTH, MO3TOMY PYuKy «Bpems uwu-
JuKkayuu» MOMKHO BHIHECTH HAa 3aAHION NaHeJb WJH BoOOIle MOJ M.

TlepeGop KHomousoro mepermouatens tuna I12K ¢ 3aBucuMoil U He3aBHCHMOR
duxcanuel He BHI3BIBaeT TPpyAHOcTefl. IInanKy 3aBHCHUMOH (QUKCAUHH pAaCHOJaraioT
B cpelHeHd 4acTH LepelHET0 KOpHyca NepeK/JouaTess, a NEePeKJIouaTesNd C He3aBHCH-
MOl ¢Quxcamnueii — no oSe CTOPOHE! OT Hee.

3HAUHTENBHO YOPOILAeT OKOHYaTeJbHYIO KAaCTPOHKY HOJHOCTbIO 13TOTOBJEHHOrO
mpubopa Haauyme HHPPOBLIX NPHOGOPOB: BOJBTMETPOB INOCTOSIHHOTO H II€PEMElHOro
TOKOB, yacroromepa. OJHaKo Ja/JdeKo He BCe PaIHOMOOHTEJNH HMEIOT BO3MCHKHOCTb
paboraTh c Humu. IIpuxoadtcs H3BICKHBaTh Apyrue nyTh. Hanpumep, yaodxo Boc-
110/Ib30BAaTbCSl [/ HACTPOHKH BBLICOKOCTAGHJ/BHLIM HCTOYHHKOM IIOCTOSIHHOTO TOKA ——
HOPMAaJbHEIM 3JEMEETOM. JTO nossoJgser 0Oe3 TpHMEHeHHs LH(POBOro BOJbLTMETpA
Tpollle MPOBEPHTb HACTPONKY BXOAHOTO ycTpolicTBa BOJAbTMeTpa &5 u mpeobpasosa-
Teasl HaNpsAXKeHHe — ¥acTora &3, yToyHUTh YCTAHOBKY KaJHOPOBOYHEIX Hampsixke-
Hufl =1 B, nono6pate HOMIHAAB CONPOTHBJSHHH BXOMAHOTO NEJHTEJs HANDSKEHHS.

Hactpolixy npuGopa no HOpMaJbHOMY 3JeMEHTy TDPOH3BOAAT B CJeiylollefl Io-
CNeA0BATENHHOCTH. 11epeno1aT npubop B PEKHM H3MEDEHHS NOCTOSHHOTO Hampazxke-
#us «Ux», yCTaHABJIMBAIOT MNepek/i0uaTesb npeleyos S2 B mojoxenne «2000 mBs,
pyukoit «¥cr. 0» NoGHBIIOTCA HYJEBOr0 NOKa3aHHs CYeTYHKA. [10AKIIOYAI0T KO BXO-
oy «Ux» HOpMasbHEIA 20eMeHT. Mensis NooYepefHo NOJSIPHOCTL MOAKJIOUEHHST 3Jle-
MeHTa, ACOHBAIOTCA COBNAJEHHS NOKA3aHHH CYETYHKA C HAOPSIZKeHHEM HOPMaJsbHOTO
3JIeMENTa: NPH OJOXKITEJbHOM BXOZHOM CHIHAJe DPeryJHpPOBKOH NOJACTPOEUHOro pe-
aucrepa RS yanma 49, npl CTPHILATENTbHOM BXOAHOM CHTHAJE PCTYJHPOBKOH pe3HCTO-
pa R22 ysna ¥5.3arem HamnmaioT xHonky «Kowrp».C mnomolipio pesicropos RI9n
R20, pacnonozenubX ¢a miaTe ysaa ¥2, MAHHNY/Ipys nepekmouartenseM «==1 B»,
YCTaHAB/IIBAIOT TOYHLIC 3uauCHIs K2JMHOPOBOYHLIX Hanpskenuil, OTK/IOYAOT KHONKY
«Kourp». 1Ipu 3TOM CYCTWIK I0JXKEH TOUHO INOKA3HIBATH HanpsKeHHE HOPMAaJbHOTO
3JIEMEHTA KaK NPH NOJOXKITEIbHOM, TaK H TPH OTpllatesbHoM curajte. Onepauuy
HaCTPOIKI NMOBTOPSIOT HECKOJBKO Pas.

ABTOpOM OBLI LICNOJB30BAH 3JEeMCHT ¢ HanpsizenneMm 1,0165 B. Cueayer umeTb
B BHIY, YTO ITOT 3JEMEHT OTJaeT OYeHb MAJHH TOK H NOTOMYy K HeMy MOXHO MOI-
KJII049aTh TOJIBKO BBICOKOOMHYIO Harpysky He MeHee COTEH KHJIOOM.

Ecou u HOpMaJbHBI 3JMCMEHT JoCTarh TPYIHO, M HACTPOHKH MOMHO  H3-
TOTOBHTb BCIOMOTATEJNbHOS YCTPOACTBO, NPHHLUHNNA/BHAs CXeMa KOTOPOro mpHBele-
tia Ha pHC. 35. YCTPOfiCTBO COCTONT M3 3TaJOHHBIX pe3ncTopos conporusienneM 0,13
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Puc. 35. IIpuHnunnagbHasi cxeMa BCIOMOTATEAbIOIO YCT
poiicTBa

1; 10; 100 u 1000 OwM, casoenHoro tymGiepa S2, mepekaioueHHeM KOTOPOTO H3MEHs -
IOT NOJAPHOCTh BHIXOJAHOTO HANPSXKEHHS C TOUHLIM COXpaHeHHeM ero 3naueHHda. K
rHesgaM X1 u X2 moaxioyaeTcss JmoGofl TaJbBaHHYeCKN[i 3JEMEHT HaNpsKeHHeM
1,5 B.

B nonokemnn nepekmouatens «1000 mB» na Bmixoammix rueznax X3 m X4 me-
PEMEHHBIM DC3HCTOPOM YCTAHABJIUBAIOT C BO3MOXKHO OOJBIICH TOUHOCTHIO HampsKe-
uue 1 B. Jekanuwit mar 100, 10 n 1 MB obecneunsaercss 3TaJOHHBIMH pPE3MCTOpaMH.

Hacrpoliky npufopa ¢ moMOIbio BCIOMOTAaTENILHOTO yCTpoHicTBa B pexnMme «Ux»
TPOH3BOJAT TaK e, KaK GBIO ONHCAHO BhHIIe TIPH paboTe ¢ HOPMAaJbHHIM 3JEMEH-
toM. OTKJIOUNB TasJbBaHMUECKHI 3JEMEHT, BCIIOMOraTeJbHOE YCTPOIICTBO MOXKHO HC-
TOJb30BaTh JAJIS HACTPOHKYM IEPBHIX NOJAHANA30HOB NPHOOpA B pemuMe «Rye». s
HACTPOHKH OCTaJbHBEIX IIOJIHATIA30HOB JeKalHbii LIar De3lcTOpoB CJAelyeT NpOJOJ-
KUTb HaGOpOM pe3ucTopoB ¢ conpotusierdeM 10, 100 u 1000 xOwm.

JKesnatempHo TakxkKe AOMOJMHMTL yCTpoiicTBo HaBopom KOHAeHcaTopos, Bee 3ra-
JIOHHBIE 3JEMEHTH NOJIKHB ObiTb TPEJBAPHTEJbHO H3MEPEHH C TOYHOCTHIO He MeHee
ueTHIpex 3HakoB. ClenaTh 3TO MOXKHO C IOMOIILIO NPOMBIHLTEHHHX NPHOODOB my-
TeM 0TGOpa M3 HECKOJBKHX 3JEMEHTOB OJHOro, ¢ HanGo/ee GJM3KHMH K BEIGDPaHHO-
My iary napaMeTpamu. PesyabTaThl 1I3MEpeHHH cBOAATCH B TabJHLY.

Kaxymasics c/JI0KHOCTb BCIOMOraTeJbHOrO yCTPOfICTBA OKYNAeTCs1 CYyIleCTBEeH-
HBIM COKpalleHHEeM BPEMEeHH HacTpOfiKH mpubopa B HEJOM.

HIupokoauana3onuslft renepatop ¥I2, cxeMa KOTOpPOro IpHBEAeHa Ha puc. 28,
HyXeH [1aJeKO He BCeM, II03TOMY OH He BKJIOYEeH B €OCTAaB KOMOHHMPOBAHHOrO Hud-
posoro npubopa. OjHako IJsi TeX paAHOJIOOHTeJell, KOTOPHE 3aHHMAIOTCST HMITYJIb-
CHOM TeXHHKOH, TaKOH reHepaTOp OKaKeTCs OyeHb NMOJEe3HbIM. B 3TOM ciydyae B TMpH-
6op BBOAAT JIONMOJHATEJbHO NepeKmouaTesb (GOpMbI CHFHala SH H TepeMeHHbIl pe-
3UCTOp «JAUTENbHOCTbS.

Tak Kak BHIXOJHBIE CHTHAJL, CHHMaeMele ¢ vajoB ¥10 u ¥12, pasauuss no am-
IVIHTYAE, Tepell TeM KaK NMOAaTh X Ha BXOJA LIHPOKOIOJOCHOro ycuaurenas ¥11, ux
NpeABapHTeNbHO NIPHBOAAT K ONHOMY YpoBHW =+1,65 B. [enaloT 3To ¢ NOMOILBIO
NOACTPaHBaEeMbIX JesuTesefi, OOIIMM HHKHHM IIEYOM KOTODBIX ABJISICTCS DE3HCTOP
R29. Tlpu HacTpoiiKe TOJOXEHHIO cueTuHKa «J0—00» IOJIKeH COOTBETCTBOBATh Pas-
Max CHrHaJa Ha npsMoM BHIXoJe y3na ¥II (rmespo X24), paBuuii =10 B. Cnabniit
CHHYCOHJAJbHHEI CHIHAaJ ¢ BHIXoJa yana Y10 npeiBapHTeNbHO YCHJIHBAIOT MaJoMOII-
HBIM ycHaHTeNeM Al, pacnoJioXKeHHBIM Ha miate ¥11.
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F'maga Tperhbn

Inpposbie NpuGOPLI C ABTOHOMHLIM NHTaHHEM

BoJILIIIHCTBO 1H(BPOBLIX H3MEPHTENbHLIX NPHOOPOB paboraer oT CeTH
flepeMeHHOro Toka H HMeeT OoJpllie rabGapiHTHbie pasMepnl H Maccy. B psaae ciyua-
eB 3TO co3jaeT ompejieseHHbie Heypobcrsa B pabote. IloaTomy TIOHATeH lHTepec pa-
aHommoOuTesell K CO31aHKIO JIETKHX TOPTAaTHBHBIX IHM(POBBLIX H3MEpHTe/bHBEIX NpHbo-
POB C ABTOHOMHBIM NHTAUNIEM.

Ing yseanueHHst AJHTEJIbHOCTH paboThl mpHOGOpa ¢ aBTOHOMHLIM NMTaHHEM OC-
HOBHOI 3ajayeli, KOTOPYIO NPHXOJMTCS DemlaTh NpH padpaborke Takoro npubopa, sB-
JISleTCsT SKOHOMHUHOCTb NHTaHis. MIMeHHO ¢ 3Toil TOYKH 3peHHsi HeOOXOAHMO NPOH3-
BOAUTL BHIGOD aKTHBHBLIX JEMEHTOB, B MNepPBYIO ouepeiib TAKHX, KaK yCTPOHCTBA HH-
JMKaLHH, HATerpaJbHee JIOTHYECKHEe H aHAJOroBbie MIKPOCXEMBL.

B HacTosimiee BpeMsi BLIIycKaeTcsi OOJbIIOE KOJHYECTBO Pa3HOOOpasHbIX IO
NPHHIHNY AeficTBis HHINKATOPHBEIX yCTpoficTB. JTO BaKyyMHBle HAaKafbHble I TIaso-
PA3PAMHBIE JIAMIE, 3JEKTPOJIOMHHECLEHTHbE NPIOOPHL, CBETOH3JyYaioukie AHOJBL
BakyymHble Haka/JpHbBC HHIMKATODHble Jamnbi, HanpiMep, MB-9, y koTopeix nuth
HaKaJuBaHHs OJAHOIO CerMeHTa mnoTpeGaseT TOK okoso 20 MA npu HanpsKeHUH
3,15 B, mpocro He npHemJeMbl AJd Inpubopa ¢ GartapefinbiM nutanHeM. OCHOBHEIM
HEJOCTATKOM 3JEeKTPOJIOMIHECIeHTHEIX 1 T'a30Pa3psiAHBIX 3HAKOBBIX HHAHKAaTOPOB SIB-
JISIOTCST BHICOKMEe paboune HampsKeHuss (okoJo 200—250 B mepemeHHOro nampsike-
HUA JJisi oMuHecnedTHHX H 140—190 B mocrosnnoro HanpsizkeHHs AJs rasopaspsifi-
HBIX HHAUKATOPOB). DTH HANPSKCHUS CAHITKOM BEJHKH A HENOCPEACTBEHHOrO MpPH-
MEHEHIIST HOTErpajbHbBIX MHKPOCXeM H TPeOYIOT CHelHa/bHEIX NePeXOAHLIX CXeM KOM-
MYTalHH, a TaKXke TPOMO3JAKHX mpeobpa3oBaTesell IJs MOJY4eHHs BBICOKOIO Hall-
PSZKEHHsL.

BakyyMHBle JIOMHHECUEHTHble HHAHKATOpH THna FIB-3 paGoraior mpu Gosee
HHM3KOM HanpsaxeHun (20—25 B), Ho TpebyIOT BTOpPOTrO IHCTOUHHKA AJs NMHTaHH$ Ha-
KaJbHOHl HHTH Hanpsukennem 0,8 B ¢ Tokom 50 MA 171a 01HOH JIaMIbL

CospemenHbie cBeTOH3JAyYalomiue AMOAM, >ddexTHBHO Npeobpasyionine JACKTPH-
YECKYI0 3HEDPTHIC B CBETOBYIO, OTJMYAIOTCS MEHBIIHM NOTpel/ieHueM 3Hepruu: 5—
10 MA na cermedT npu Faupamenuu 1,5—2 B, MX MOXKHO HCIO/Ib30BaTh B GaTapeii-
HOM nNpuOOpe, HaNpHMeD, B TAKOM peKMMe, KOTjla HHIMKALHsl NPOM3BOMNTCA Kpar-
KOBDEMEHHBIM Ha)KaTieM KHONKH, TOJBKO Ha MOMEHT CHATHSI pe3yJabTaTta, KakK 3TO
eJal0T B HEKOTOPHIX 3JEKTPOHHHIX Tacax.

Onnako B HacTosimlee BpeMs Bce GOJbLIMHA HHTepec CHELHAaJHCTOB MpPHBJEKAIOT
KHUJKOKpHCTanycckite unankaropel (JKKH). Bce nepeuncienHble Bbllle HHAHKA-
TopHHe npubopn, kpome JKKU, nmpeobpasyor nocrynaomiuii 3J4eKTPHUECKHH CHCHAJM
B BHAMMOE CBCUCHHE M ABJNIOTCS aKTHBHBIME H3jydaTedsmu csera, a JKKH ssuas-
I0TCA €0 NACCHBHBIMH OTpa:kaTelsiMH. KpoMe TOro, oHM noTpeGasioT Manslf TOK
(momu MHKpOAaMIEp Ha 3HaK) 1 TPeGyIOT HH3KOTO HAaNpsKeHHst BO3OykKIeHHs (5—
10 B). JKuakoxkpucra/inueckie HHAHKATOPH MOMKHO HCIONB30BATH IIPH CAMOM Sp-
KOM BHEIIHEM OCBEIIEHHI, BIVIOTb [0 MPSIMOrO COJHEYHOro CBETa, NPHYEM 4eM spue
CBET, TeM OTYeTJHBeEe H300paxkeHye, B TO BPeMs KAaK BCEe CBETOM3JIYYAIOLINe HHIHKA-
TOPH, HA0BOPOT, TPeOYIOT OrpaHHuUeHHsi BHeIIHell OcBellleHHocTH. K JI0CTOMHCTBAM
JKKH caenyer TakxKe OTHeCTH Majbii o6GbeM IJIOCKOH KOHCTPYKIHH, KOTOPHI On-
pellenineTcs B OCHOBHOM pasMepaMH HHIHUHPYeMBIX 3HAKOB; HH3KYID CTOMMOCTb; 3Ha-
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guTeJbHBIH CPOK CJay:KObl, goctHratomiil 6osee 10000 u. Bee 310 Aenaer npHMeHe-
ane JKKW ocobeHHO TNepcneKTHBHBIM B LAPPOBEIX npuOopax ¢ GaTapeAHEIM HHTa-
HHEM.

Pa6oraror JKKHW npu Bo3geficTBIH HAa HUX NepeMeHHBIX HanpsixeHnil. BoaMox-
Ha NOJaya Ha 39JEKTPOABl H IOCTOSHHOrO HANPSKEHNs, ONHAKO IPU ITOM 3HAUHTC/b-
HO COKpallaercst CPOK CJyxOpl nHAnKatopa (mpimepuo B 10 pas). CHHIXKeHie CPOKa
cayk6bl pu padoTe Ha NOCTOSIHHOM TOKE NPOHCXOJNT H3-3a Jerpajalliif *KHAKOKPH-
CTaJUIIYEeCKOro BEIISCTBA, B pe3yJabTaTe IajaeT KOHTPACTHOCTb, a AJsi ee BoccTa-
HOBJICHHSI NPHXOAITCS VBEJINYHBATh HaNpsiKeHue Bo3OyxkaeHua. [loatoMy B Hacros-
miee BpeMst B OCHOBHOM mnpiMeHsiercst 8030yxienne JKKH mepeMeHnHBIM TOKOM.

Hast ynpasaenns JKKYM reo6XoanMo MpasHabHO NPHKJ2ABBAaThL BLIOpaHHbE Ie-
peMeHHBe HAmPsiKeHis K BKJIOYCHHBIM H BHIKMIOUEHHBLIM CEMMeHTaM. JTH Halpske-
HHsL JOJUKHBI GHITL NPAMOYrosbHONH (GOpMBl H cABHHYTH mo (ase Ha 180°. Buikio-
YeHHBIE CErMEHTHl COEeIMHSIOT ¢ OOLIMM 3JeKTpojioM. YacToTy mepekaoyesus sHOHpa-
107 He Memee 25 I'u, 4TOOE NpenOTBPaTHTh MHranne Hzobpaxenns, Ho He OGoJjee
200 I'nm (vem BhILIe yacToTa, TeM OoJbiie nOTpebJeHHe MOLIHOCTH OT HCTOYHNKZ IH-
TaHus).

[Tpr BrIGOpe JIOTMYECKHX MHTErPaJbHBIX MHKDPOCXEM 3-3a OOJbUIOH MOIIHOCTH
norpebJeHHs NPHXOAUTCS OrPaHIYHBATL NPHMeHeHHe MHKpocxeM cepun K155, Jlvu-
iIUMH 3[eChb cJelyeT NPH3HAThb HHTerpajbHble MukpocxeMsl na KMOII rpamsicropax
cepuit K176, K561, koropnie moTpebisioT MHKPOBATTHYIO MOIIHOCTB. /s aHaJjoro-
Boff uacTH npuGopa ciexyer BHOupath OY ¢ TokoM mortpeGaenus 1,525 MA
(K140¥ 07, K140V16, K553V102, K153V[14, K153V]II5), CHM3MB HanpsiKeHHe HX
muTaHns g0 6—9 B.

MYJIbTHUMETP C ABTOHOMHBIM TTHTAHHEM

MynbTiMeTp, oHCaHHe KOTODOro JaHO HiXKe, TPeACTaBAsieT COGOH KoM-
OGUHUPOBAHHEIH HNPPOBON 113MEPUTCABHBI npuGOp, TMpeiHa3HAYEHHLIT AJ5 H3MEPEHI
HanpsiKeHdH, NOCTOAHHOrO H TEPEMEeHHOrO TOKOB, aKTHBHBIX CONPOTHBJEHH{, uacTo-
TH 3.1eKTPHYECKHX KoaebaHIlf, a TakxkKe crarndeckoro Koaddmmmenta nepeladn
TOKa TpaHaucTopos. Hanpsmende nuta”Hus Nogaercs OT rajgbBaHHyeckux OaTapefl.

Texuunueckue XapakKTEepPDHCTHKH:

Bepxmle npenensl TNOAANANA30HOB H3MEDACMbBIX BEJIHUYUE:

NOCTOSIHHOTO 11 MepeMeHHoro Toka, MA . . . . . . 20 u 2000
conportuBaeHn#i, kOm . . .. . . . . . . . 20mu 2000
MCCTOSIHHOTO  HaNPSIKEeHIs, B .. 20 1 2000
nepeMeHHoro mampsikemus, B . . . . . . . . . 20 u 350
yacrore, Kfw . . . . . . . . . . . . . . . 100 u 1000
koaboumEenta hog . . . . . 1000
Mnanmuii paspaa IISMepHOMOH BeJIUHELI, MB O’\I MKA
Tw . . .. . .. 10
BxomHoe conpomsneﬂne BOJIbTMeTpa MOwm .. ... 3
Bxognoe conpoTuBsenne uwacrotomepa, MOm . . . . . 1
UyvBcTBHTEIBHOCTE wacToTtomepa, mB . . . . . . . . 1030
Uneso 3Hakos oTcyera . . . . . . . . . . . . . 4
Horpewsocts uamepennit, 0/
MOCTOSIHHBIX Hanps:KeHuil n comporusgesn#t . . . . 0,2
[NOCTOSIHHBIX TOKOB . . . . O R
MepeMeNTHBIX HaNpsiXKeHuit u TOKOB . ... . 05
INepexmouenne MOxAHAama3oHoOB . . . . . . . . . . pydHoe
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Buop moaspHOCTH . . . . . - - . . . . . . . aBTOMATH-

YeCKull
Pexum paGoTBl . . . . . . « . . . . . . . . [epHOLHYUe-
CKHH 3amycK
Hanpsuxenwe murawust, B . . . . . . . . . . . . 49 -9 445
MomsocTs norpebuenns, MBr . . . . . . . 0L 350
B pekHME uyactoTomMmepa . . . . . . . . . . . 550

[Ipu6op cocTonT B OCHOBHOM H3 ABYX uaCTefi: aHa.JoroBoi (pas/LIuHBIX npeob-
pasopartedeii) u widpoBof (dacToTOMepa).

Mpunuunuajsuas cXema aHaJoroBoii uacTH mpusedena Ha puc. 36. B ee cocras
BXOAAT CJEIyILiiie KacKaje: BXOAHO® YCTPO{iCTBO, yCIJITeIb Ha Mixpocxeme Al,
onpejesHTENb HOJAPUOCTH H2 MiKpocxeMe A2, gopMmnposareib MCAYJs BXOAHONO
CHrHaJsa, Npeotpa3oBaleNb HEPEMEHHOTO HAMPSIKeHHS B IIOCTOSHHCE Ha MIKDOCXeMAax
A3 u A4, npeobpasoBaTesib NOCTOSHHOTO HATIPAXKEHUS B YacTCTY Ha MikpocxeMe AJ,
npeoGpasosareib CONPOTHBJISHHS B HACTOTY, XOTOPHIA HCIOJb3YETCH TaKike NpH
H3MepeHHH KO3(G(HUICHTA fizsy BA MHKPOCXEMAX A6 n A7.

[pu usMepenils Hanpszennd (Haxara kinonmka S/./ «B») sxoamoii curnan ¢ X[
MOCTynaer Ha BXOJHCH HenuTeap HanpsikeHus R<0—R42. C neiuTess cirgaJ HIeT
Ha BXOJHGIT Kackaj Ha MukpocxeMe AJ. B poxime H3MepeHHS HaNnpsuKeHHHE 3TOT
Kackaj pabotaer Kak NMOBTOpHTeab, oxBaueHHBH 100 %-Hoi ofpartuofl ¢Bs3bio.

IMpu koadduiurenTe yeuaeHns MHKpocxeMbl Gosee 20 000 TonToOpuHTENb HMEET JO-
CTAaTOYHO BBICOKOE BXDJHCC COMPOTHBJeHHe (AECATKH MEraoM) H LOTOMY COBCeM He
06s3aTeJbHO HCNCIE30BaTh 3jech OY ¢ NOJEBLIMH TPaH3NCTOpaMH Ha BXOJE, y KO-
TOPHIX Ha HOPAACK OoJiblile HANpAMKEHHE CMCU(CHHA M TeMmIepaTypHBIl Apelid, yTo
BAXKHO AJs BXCALOIO Kackajla WidpoBoro H3MepilTesibHOrO nprbopa.

B pexume uzMepewns TOKOB (HaXaTa KHonka S1.8 «mA») BXoAHCll CHTHaX ¢
X1 u X2 noakmouaercs K BXOAHBIM pesucTopaM R43 m R44. Ilajenve HanpaxeHHs
Ha 3THX PE3HCTOPaX Ha BEPXHUIX npelenax HoMepesus cocrasasier 200 mB. B sToM
cayuyae BXOJAHOH rackal na Miukpocxeme Al paboraeT Kak YCHJIHTeIb ¢ Ko3(hdiunu-
enToM ycusennss K-10, KOTOpHIl ompejessieTcss OTHOLIEHHEM COIPOTHBJEHIN DPE3NCTO-
poB R3 u R{ x R2.

YcraHoBK2 HyJsl nmpubopa mMPOH3BOAHTCS PE3UCTOPOM R46, pyuka KOTOPOTO BHI-
HeceHa Ha Ilepe]HIO TaHelb.

s Gonee YCTKOrO BBISIBJIEHIS 3HAKA TOJAPHCCTH NPH H3MEDEHIM MaJoro BXOX-
HOTO CHIHAJA NPUMEHEeH YCHANTeNb Ha MIKpocxeMe A2, K BHIXOAY KOTOPOrO HOAKJIO-
YeHbl CBETOLHOAB. IIC/SPHOCTH TOJOXKUTEJALHOTO BXOAHOTO CHIHAJMA HHAHULUPYETCH
auooM V8 (cseueHneM KpacHOTO IiBeTa), OTPHIATENBHOro — AHOAOM V9 (cBeueHH-
eM 3eJIeHOrO LBeT2), BXOJHOe MepeMeHHOe HalpsizKeHIe — cBeuyeHHeM OOONX CBeTO-
JIHOJOB.

PopmupoBaTedab MOAYJS BXOAHOTO CICH&/1A COCTOHT H3 JIHHEIHOrO BhIIpsSMHTE-
as Ha MuKpocxeMe A3 u cymmaropa Ha Mikpocxeme A4 IIpeoGpasoBaTenp Hamps-
JKeHHe — YacToTa IOCTPOGH HA OCHOBE eMKOCTHOrO HHTerparopa ¢ AHCKPeTHOH 06-
paTHofi cBa3blo. MuTerparop puimosHed na Miukpocxeme A5, YOPaBJsiOUINe KJIOYH —
Ha TpaHsucropax V6 m V7, moporoBoe yCTpOHCTBO — Ha 3jeMeHtax D6.1, genu-
TesMb — Ha MuKpocxemax D7.1 u D8. Tlocnennue jgBa Kackaja pacloJiOXeHel B Iud-
posoit uactu. [lepexmouarens S1.5.2 cAyXHUT [Jsi KOPPEKTHDOBKH TMOKa3aHHH NpH-
0opa B 3aBUCHMOCTH OT (HOpMBl KPUBOH NEPEMEHHOTO HANpsiKEHHS.

IpunuunHanbHble CXeMbl BXOAHOro yCTPOACTBa H Ipeo6pa3oBaTess HampskKe-
HHe — YaCTOTa aHaJOIHYHB CXeMaM, ONHCaHHHM B y3Jax ¥5 u Y3 cooTBeTCTBEHHO.
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u¢ B pexume mnamepekis conpoTHBJe-
D AoOoOonnnoonn, Ui (HaxaTta KHomka S1.2 «xOm»)
@ | e T T O O I O | U3MePSEMBIEl  DOSHCTOP  HOAKJIO-
] X2 -
— — — yaeress K XI #u . ITpeobpaso
® BaTelb CONPOTHUR/IEHHH B YacTOTY
@ W BBIIIOQJIHEH HAa 1\1I]I{p0CXeMaX A6 154
® =1 T 1 I 1 [ A7. Muxkpocxema A6 — merounuk
Copoc HOCTOSTHHOT ka, A7 — BLICOKOOM-

I 0 Hn M c SIHHOTO TOKa, i
® ! HBIi  OBTOPHTCIb  HANpsIKEHUH.
©) il .| 1 L Bonee  noxpoGuoe  paccMOTpeHHE
® | A M . [peo0paszoBarens CONPOTUBJEHIE —
l uacTOTa MAAHO INIPH ONHCAHHH  Y3-

1

@ *"’*lduﬂm 1 - z Ja Y6, Vismepscmulil TpaHsHCTOp
Clpaz) (LT, Undurayus noakixiouaercs K X3, smepenue

g2sc gse 425¢ Kospduunenta fiziy npoussotutes
opy  (QUKCHPOBAHHOM TOKe Oaskl
0,1 MA. Mamepenne conporHBieHHuil
H Ko3((uunenta fayy NPOHBOIUTCA NP HAXKATOM NOJOKEHHH KHONKH S3 «H3zrepe-
nue KOnm, h213>.

Mpuuuunuanbeas cxema undposoil wacTH npubopa npuseiesa Ha puc. 37. Tlo
CywieCTBY 3T0 LMPpoBOH uacrotomep. IlepeBox npuGopa B 3TOT pexwny [IPOH3BO-
Lurcd RaxatHeM KHONKH S1.4 «xly». IOnsi NOCTOSAHHOH COCTABJASIONIEH BXOA 4acTO-
ToMepa 3aKkpHT KondencatopoMm CJI. Daementn RI, VI V2 cayxar giast saniurs
BXOZa OT meperpy3oK GOJbLIIMH BXOIHEIMiI CHIHAJAMIL

llpumeneniie B nepeoM Kackajie BXOLHOTO VCTPOHCTBA MOJEHOrO TpaH3HCcTOpe
V3 ofecrieunBaer BHICOKO® BXOAHOE CONPOTHEJeHNe, BHCOKas UYBCTBHTETHOCT: B
UIHPOKOM 4acTOTiOM [Hala30He JIOCTHrdeTcsl HCIOJAb30BAHHEM MiKpocxeMbl DI ce-
pan K155, Ha snemenre DI.] cobpan ycmanreas, na D1.2, D1.3 — tpurrep, dopmu-
pyfomlui [pu MEANeHHBIX BXOXHLIX CHTHAJAX [EPeNaibi HaNPAKEHIs ¢ KPYTHMH

+98

Puc. 38. BpeMeHHBle XHArpaMmbl MyabTHMeTpa

] e
!
o
=Q
- 2 '
S
2
g
X
%\
8
- |
Vi, V4, VEV8 KTS426 VEAVENT KT3498 | 40

Puc. 39. Mpurnuoranbaas CXeMa HCTOYHHKOB MHTAHHS MVAbTH-
MeTpa
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¢pontamu. C BhIxoAa sJementa DJ.8 cdopMUPOBAKHEIN CHIHAJ MOCTYMAeT Ha HNeJH-
Telb ¢ KoadouienToM Jenenust 5 (mukpocxema D2). Jlanee crenyior IBa AesHTe-
a5 ¢ obmum xosddunuentoM gesnesus 100 (mukpocxemel D3 u D4). daements D6.J,
D7.1 u D8 pa6oTalOT COBMECTHO C aHAJOTOBOH YaCTbIO.

Keapuepslii rcHepaTop BHIOJHEH Ha BXOAHONH wacTn MuKpocxeMbr D5, ocTalb-
Hag yacTb MHKpocXeMbl D5 (ABOHYHBIe siyefiKH) HCIOJb30BaHA B KauyecTBe AEJNHTEJs.
Ha soixozax MuxpocxeMmbl D5 (BeBonaw 4 u 5) u tpurrepa D7.2 BeipaGaTeiBaloTcst
[OC/IeIOBATEAbHOCTH IIMIYJbCOB C mneprnoioM ciefoBanus 0,5; 1 w 2 c. U3 srEX
mocJeonatensiocTell aaementamu D6.2, D9.2 u D9.3 dopmupyeTcs mMnyJasc cbpoca
(0,25 ¢), a smementoMm DY.I — m3mepurenpuniit untepsan (0,5 c). Kiouesoir se-
MEHT, pa3pellaioniiil NPOXOoXJICHHEe H3MepAeMOll 4acTOTH B CYETYHK B TeUeHHe H3Me-
pUTeNbHOTr0 MHTEepBasa, cobpan Ha D6.3.

BpemveHHEle AHarpaMMbl HAaNpszKeHHH MyJbTHMETPa B XapaKTePHBIX TOYKAaX NpH-
BeleHbl Ha puc. 38.

Cuyeruiik 4-ii JeKalsl BHIOJHEH Ha MuKpocxemax DJ0—DI3. B kauectse uu-
aukaropa B AamioM npubope mprnMeren JKKHM — uernipexsnaunoe Tabso MDKKIIL-4/8.
K oGuwemy anexrpoay JKKH (BoiBogam I u 33) 1 noramieHHbM TOYKaM (BHIBOA2M
21, 29), a Takxe BhBoaaM 6 «Cunxponusayus» MiukpocxeM DI0—DI3 npHkJanbiBa-
eTcs NepeMeHHOe HanpsiKeHHe TPSIMOYTOJIBHON (OPMbBI, KOTOPOE CHHMAeTcs ¢ BHIBO-
ada 1 amkpocxembl D5, Hacrora ero nepek/IOueHHs B LaHHOM cayuae paBHa 64 T

J1a BKMOYEHHS H BHIKJIOYGHHs 3aleHCTBOBAHHON 3andaTofl (asa NepeMeHHOTO
HanpsKeHHs BbIGHpaeTcs nepekamoyatedeM S2.2 myTeM CHATIHS CHPHasla ¢ BBIXOAa
#Jd BX0Ia uHBepTOpa D6.4.

Inraercs npua6op OT BCTPOEHHBIX rajbBaHHYecKHX Garapeit: xByx Garapeilt 3 336
(GB! u GB2) u oanoit — «Kpona» (GB3).

Jas moBBIUEHHS TOYHOCTHBIX XapakTepUCTHK INpu paspsige 6GaTapelt axajoro-
Bas vacTb npunfopa miTaeTcs CTaOHJIH3HDOBAHHBIMK HanpsiKeHusMH —+6 m —6 B.
IMpunnunuanbias cxeMa cTabiiH3aTOPOB HANpsiXKeHHst faHa Ha puc. 39.

B ucrounuke omopHEIX HANpPSIMXKEHUH BMeCTO CTAGUINTPOHOB HCHOJb30OBAHHE 006-
paTHOCMEUICHHbIE 3IMITTCPHBEIE MePeXOoibl TpaH3ucTopoB MuKpocGopru Al. Tpamsucro-
per VI, V& n V2, V4 — crabuausatopbl nocrosiiuoro toka; Vs, V7 u V6, V8 — yeu-
JUTENI MOUIHOCTH. TouHasg VCTaHOBKA ONOPHBIX HanpsKedHd o-=1 B npomssomnrtca
pesucropaMn R5 1 R6 npu moixJ/ouecHui Harpy3ku 1 kOm.

Meranu. Peancropsr tima C2-29B, MJIT, noxcrpoeuynsie — CI13-16, CII3-13a.
Konnencaropw K22-Y, saexrpomutnueckue K50-6. Ilepexkmouarean tuma I12K. Oco-
6bix TpeGOBaHHIl XK TPaHsICTOpPAM N JIHOJAM HeT.

UepTe:KH DeyaTHLIX JJAaT OCHOBHBIX uyacTeii npu0opa H DacHOJOXKEHHe Ha HIX
neranell pane Ha pic. 40 m 41, Monrax jpyxcropounuit. OTsepcTusi mjat eda-
TEJIBHO MCTAIRIBHPCBATD.

Miuxpoexemusr K140V 17 moxro samenuts na KI140¥]6 Ges xaxoi-mubo mnepe-
neJKl. AHaJIOrOBYIO YacTh MOIKHO BLIIOJHHTb H Ha apyrux OV, manpumep, K153Y ]2,
K553V 12, K153y 14, K153V /15. Onnako pasiiure B 0O03HAUCHHH BLIBOZOB MHKPO-
cxXeM TNpHBEJAET K TaxilM GOJbIIIM H3MEHEHHSM MOHTAXKHOH IJIATB, 4TO ee MPHAETCH
nepejenaTh 3aHOBO,

IlesaTHpie naaThl oauHakoBhl no pasmepam (100X70 mm). Paccrostine MexAy
nJlaTaMH 3aaeTCA BTYJKAMH, HaJeTHIMH HA KpeleXKHble BHHTHL

Hacrpoiika npu6opa Hayunaercss ¢ NPOBEPKH HCTOYHUKOB NUTaHus. TOKH HArpys-
KH COCTaBJsOT: no wuHe +9 B 20 mMA, no mune —9 B 12 MA, no muse +4,5 B
40+45 MA.
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Puc. 40. TTeyarHast IulaTa aHaJoOroBOM YacTH MYJAbTHMETpPA

Haxartiem knonku SI.4 npubop mepeBOAHTCs B pekum uacTotomepa. [Ipu He-
NpaBHHX JeTa.asix cobpaHablil Ge3 owWHOOK yacToromep HaumHaeT paboraTh cpasy.C
TOMOIbIO NOJACTPOEYHOro KoujeHcatopa C8 no BHeluneMy LHGPOBOMY 4acTOTOMepY,
MOJK/IOTEHHOMY K BLBOAY I/ nau 12 MHKpocXembl DI, YTOUHSIOT 4acTOTy KBapue-
BOTO reHepaTopa, KOTopasf A0JKHA OblTb paBHa 32 768 T'u. YcranapamsaoT ABHKOK
pesncropa R8 B BepxHee (10 cxeMe) mosoxenue. [TomaoT Ha BXOX UH(MPOBOH YACTH
CHTHaJ MPAMOYTOJBLHOR HJIH CHHYCOHIAJdbHONl ¢opMbl ¢ uactoToli 10—100 k[u u am-
nautynod 1 B. CpaBHHBAIOT 3HaueHNe BXOZHOH yacTOTH C TOKasanuem Ha Tabuo.
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Puc. 41. [evatnag maata uudpoBoll wacTH MyabTuMeTpa

Ilpu maxkaTHH I OTKaTHH KHonkM S2 undpoBoe 3nayeHlie Ha Tabjo AOJNKHO H3IME-
uateca B 100 pas. MeasnenHo nosopauMBast ABHXKOK pesucTopa RS, nofusatmorcs Ta-
KOT'O IIOJIOXKEHHs, KOTJa CyeT NpeKpamaercs. 3aTeM BO3BPaMIalOT ABHKOK o0GpaTHO,
OCTaBJsAs B MNOJOXKeHHH, OiuskoM K cpwuBy. IlpH paspsage Garapeit ano 3,8—3,9B
II0JIOKEHHe YTOYHAIOT ellle pa3. B 3ak/moueHue NpoBepsioT paboTy 4acTOTOMepa Ha
MaKCHMaJibHOH yactore 10 MT.

Hacrpoliky ananorosofi wacTd HAYHHAIT C npeoGpasoBaTeds HAMpPAKEHHE — da-
crora. Jlaa storo neo6xomumbl HHGPOBOH BOJbTMETp H ocud/viorpad. B KauecTse
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qacTOTOMEpa HCHOJB3YIOT WHPPOBYIO uacTh cofctpensoro npubopa, Urobw mpeiie-
CTDVIONLIE KAacKajibl HE BJHSJIH Ha HACTPOKy, BPEMEHHO OTIAHBAIOT JIeBBLIH 1O cXe-
Mme .KOHEL[ pesucropa R21 w mecaalT Ha HETO IOCTOAHHOC HANPSIXKEHHe OTPUUATeNb-
goii moaspuoct — 0,5 B.

B oxoHeYHBIX KacKajzax INpeofpasoBaTesss HAOJKEH YCTAaHOBHTbCS aBTOKOJe(a-
TeJLHbIT NMPOLECC, KOTOPLIl NMPOBEpsIOT, NOAKMOYHB OCLIUIIOrpad K BHIXOAY MHKpO-
cxempl A5 (seiBoay 6). Ha skpane ocumanorpada J0/KHO OBITH NHJI000pasHOe Ha-
npsizenne. [IpocMaTpHBAOT Takie (OPMY CHTHAJIOL Ha KOJJICKTOPAX TPAH3HCTOPOB
V6 n V7. Ecin aBTOKOJIe0aTeJbHBIH NpOilecC He BC3HIKAeT, pPasphiBAlOT NEPEMBIUKY
b5—b5 Mexiy mJjaraMi, NOAAIT B TOUKy 5 muartul IiGPOBOH 4YacTH HampsKeHHe
+9 B. B stom cayuae snemenT D6.] HenpeprLiBHO IPONYCKaeT YACTOTY KBapLEBOro
redepaTopa B jennTenb. IIposepsior paborTy kmioueii Ha TtpaHsucropax V6 m V7,
KOTOpble AOJZHK TEPEKTIOYaThCsi OT IOJHOTO 3aKPHITHs A0 HacblmeHHs. IIpn HeoG-
XO1MOCTH YTOUHSIOT CONDOTHBJEHHsS Pe3ucTopoB R3J u R36.

BoccranaBauBaloT nepeMbiyky 5—b5. CHuMaloT mojady OTPHIATEJALHOrO Hamps-
JKeHilss Ha BXOJ npeoGpasoBaTesss H COEJUHSIOT OTHAasiHHBI KOHel pe3ucropa R21
Ha obupyo wiHy. [Toak/mouns ocuiwiiorpadg K BHXOLy MHKpocxeMu A, Habmonamor
3a L3MeHeHHeM NHJI00GpPA3HOr0 HANPSIKEHHs NDU BpalleHHn ABHKKa pesncropa R27.
Ilpu BpalleHIH [ABHKKa B OJHV CTOPOHY 4YaCTOTa BO3pacTaeT, NpH BPAIIECHHH B APY-
TVIO — yMeHbLIAeTCs, a TPH HEKOTOPOM IMOJIOKEHHH — CPEIBAETCSI. YCTAHABJIHBAIOT
«HYJEBYIO» UacTOTy npeobpasosaTesis, T. €. MHHHMAaJAbHYIO YCTOHWIBYIO 4acToTy, KO-
TOPYVIO yA2eTcs YCTaHOBUTb C NOMOIIbIO pe3HucTopa R27. TIpakTuyeck:n oHa [OJKHA
61T He Gostee 1 ['m. BoccramaBimBawmT coeaunenne pesucropa R2I. OtnauBaior Je-
Bbllf (0 cxeMe) KoHen pe3ancropa R0, MOBTOPSIOT YCTAHCBKY <«HYJEBOIl» uYacTOTHI
¢ NOMOIIBI BHEWIHero pesiicTopa R46 «¥cr. O». Onpeienurtesp NMOKAPHOCTH HA MIlK-
pocxeme A2 6anaHCHPYIOT IO HBINKAaTOpHBIM AnoxaM V8 u V9. IToBopoTom ABHXK-
Ka pesucropa RI6 crapaiorcs R0GHTbCS TAKOro MOJOMXKeHHs, 4Tobn ofa AHoZA OKa-
samich moramenHbIMH. CoeantHsoT pesncTop R0 mo cxeMe; ero noJk.IouYeHue ONaTh
H3LCHHT «HyJenylo» wacToTy. Ee BoccTamasiiBalwT ¢ IOMOIUBIO peslicTopa R7.

ITeperoaaT npubop B peKIM H3MepeHus NOCTOSIHHOTO Hanpsenus «B». IToga-
I0T B TCYKY COeIMHEHHS pe3ncTopoB R40 1 R4] nocTosiHHOe HampgdxeHHe -+ 1 B,
TOUHOE 3HaUeHHe KOTCPOro KOHTPOJHPYIOT HO BHeUIHeMY HH(PCBOMY BOJBTMETPY
NOCTOANHOrO TOKa. IIpl 3TOM ROJAEH 3aropeThCst CBETOAHMOJ KpacHoro usera. C
noMaupio pesicropa RIS ycranasiausaloT Ha Tabso 3HaueHne «I10—00».

IMonaior ma sxox mpudopa (XI u X2) touno + 10 B. ¥Vrounsior comporisie-
HHA BXOJHOrO aemurenaa R41 u R42. MI3MeHSIOT NOJAPHOCTb BXOANOIO HanpsiZKeHHs
¢ +10 Ba — 10 B, npu 3ToM xomKeH 3aropeTbCsl 3eJIeHbll CBETOAHOX. YCTaHOBKY
noxaazanns «I0—00» B >ToM caydyae NPOH3BOAST peanctopom RY. Mensis HanpsKe-
e or 10 MB mo 20 B, crposr rpaduk 3asucimoctn noxasaumiii npufopa oT BXoa-
HOTO HalpskeHHsa He Mmenee yeM B 12—15 TOoukKax OTIEJLHO [Js TOJOMXKHTEJIbHOH H
oTpunaTteabHoli moaspnocTell. Ecau nokasanist npubopa OTAHYAIOTCS OT NOKA3aHHH
BHEIIHEro LI(pPOBOrO BOJAbTMETPA, KOHTPOJHDYIOMEr0 BXOJHOE HaupskeHne GoJee
YeM Ha eIMHHILY, HACTPOMIKY CJeAyeT HOBTOPHTb.

MaMepenile TepeMeHHBIX HANpPsKEHHI [POH3BOAAT NpH HaxaToli KHomke S1.5
«=», [logaloT Ha BXOZ npu6opa CIHHyCOWAaNbHOe HampsKeune ¢ yactoroll 50 In
aMnauTyA0d 1B, KOHTpOJNpYsl 3TO Hamps:XKeHne UUPPOBHIM BOJHTMETPOM NEPEMEH-

HOrO ToKa. PerysmpoBky mnpi6opa B 3TOM pexume paGoThl NPOH3BOAST PE3UCTO-
pom RI9.
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Hanee ycranasaupaioT npubop B peXIIME H3MEDEHHS CONpOTHBJEHHE <«kOM>».
Bmecro xaau0poBouHbIX Hampsizkennii -~ 1 B cmauaja Ha BXOA HCTOUHHKA TOKa IIO-
paior 0 B u GanaHcupyiOT HCTOYHHK TOKa C MOMGUIBIO pesHcTopa RIS, pobusasch
npH maxaTolt kHomke S3 «Hsmepente KOM, haig» BOCCTANOBACHHA <«HYJCBOI» 9ac-
TOTH npeoGpasoBaTesss HaNpsKeHHE — 4acTOTA.

Toaxmouaior Ko pxoausiM X1, X2 pesucrop conpornsgaenuneM 10 kOw, npexsa-
PUTENBHO M3MepeHHB A0 ueThpex 3Hakos. IloJal0T Ha BXOX HCTOYFHKA TOKA
-+ 1 B. Bpamas ABHIKOK NOACTPOEUIION0 pE3ICTCpa RS, PacloJOKeNnoro Ha mjate
CTaluH3aTOpOB HanpsmeHns (puc. 39), A00HBAOTC YCTaHOBKH Ha Tabao MYJAbTH-
MeTpa NOKazaHusA, PABHOrC 3HAUEHHIO CONPOTHBJIEHHS, H3MEPEHHOTO A0 YeThipex 3Ha-
KOB.

HazimaoT KHCUKY S4 B NOJOXeHHe «p-7-p»; HAa BXOJ HCTOYHHKA TOKa MOAaer-
CA OTPHIATSNbHOE HANpPsKenie., YCTaHOBKY IOKAa3aHHH B TOM cJiydae NPOH3BOAAT C
MOMOIIbIO pesncTopa R6.

ABOMETP C ABTOMATHUYECKHM
TEPEKJ/IIOYEHHEM JTHAITA3OHOB

[TpuGop mpesHazHayeH [Jis1 M3MEPEHHsi MOCTOSIHHBLIX H TEPEMEHHBIX Ha-
NpsiKeHuil ¥ TOKOB, &KTHBHBIX CONDOTHBJEHHH, a Taxme CTaTHUECKOro K03bdu-
IueHTa mepelaun TOXa TpaHaucropoB. HanpsixeHue NMTaEHs no0jaeTcs Ha Ipudop
OT BCTPOEHHBIX 1aMLBAHNYCCKHK GaTapefl.

TexHuueckHne XapaKTepHCTHKH:

Bep}ume nOpeaeJbl HSMGPHGMHX BEJIHUHMH:

TOKOB, MA . . e e o« . < . . . . . . . 20wm 2000
CONPOTHBJ/IEHUH, kOM . . . . . . . . . . . . 20mu2000
HOCTOSIHHBIX HaNpsKeHHH . . . . . . . 20m2000
nepeMeHHBIX Hampsxenn#t, B . . . . . . . . . 20 u 350
Koo ungenta hag . . . . . . . . . . . . 1000
Bxopm#oe conporsBaenne, MOM . . . . . . . . . . 3
Hiegao paspaics .. e o B
Hanpsazxenne nurasus, B . . e e e e e . . o . +9Y9u—65
MOIHOCTD HOTpQﬁJ‘IeHHH mBr . . ... ... 350
Pexum paGorer . . . . . . . . . . . . . . . . m§epHoanye-
cKifll 3amycK
[TepexmoueHne JHama3oHos . . . . . . . . . . . QBTOMATH-
yeckoe

KOHCTPYKTHBHO aBOMETpP COCTONT, KaK H ONHCAHHBI BBHIle MYJbTHMETD, B OC-
HOBHOM 113 JBYX 4acTeii: aHasaorosoil n mu¢posoit. Ilpnnuunnanpuas cxeMa a#asuoro-
BOIl uacTH (cM. pHc. 36) ocraercs ToH ke, M3meHeHMss KOCHYJIHCh TOJBKO 3aMeHH
KHOTOYHOrO nepexsiodatens S2 ¢ PydYHbIM yIpPaBJieHHEM Ha MOJAPHU30BAHHLIH AHCTaH-
UHOHHBIA nepekmodaresp K/, KOTOPHil aBTOMATHYECKH NEPeKJIOUaeT ANanasoHbl H3-
MEpeHHH.

[punuMnHamTbHas cxemMa UHGPOBOH YacTH aBoMeTpa NpHBeleHa na pic. 42.
3aech H3MeHeHHs GoJjiee cyliecTBeHHbl. UT0Gbl COXPaHHTb Pa3Mepnl MedarHoi MJATH,
HCKJIOYEHO BXOAHOE YCTPOHCTBO YaCTOTOMEpa, a Ha ero Mecte €o6paHo yCTpOIicTBO
aBTOMATHYECKOTrO NEePCKMIOYEHHS IPee/OB lI3MEepeHIis.

Onement D4.1 u tpiurrep D6.2 oTHOCATCS K aHAJOrOBON uacTH aBomerpa (nipe-
ofpasoBaTesio HampsKenhe — yacrora). Ha mukpocxeme D5 BHIIOJHEHB KBAPILEBBIH
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reHepaTop u neautens. dueMent D7.2 u
dopMupyer umnyJase cbpoca IJHTENb- @_D_D_D_D_D._D_D_D_D_D.,.
HocTelo 0,25 ¢, anement D7.1 — uame-
puTeNbHbIE HHTEpBad 0,25 C.

Arromartuueckoe nmepexmouenye 1i- (3
AMa30HOB MPOU3BOAHTCS MO UHCAY HM-
IyAbCOB, MOCTYNHBIIMX B CUETYHK 3a
H3MEDHTEJbHBI HHTEpBaJ: Korja HX
Menee 20 uman Gosee 2000.

Mudopmanus o unuciae mumyascos,
NOCTYMUBUINX B CUCTUHK, CHHMAETCS C
BBIXO#0B MuKpocxeM D8 u DI0 u pnaer-
¢ nmocie 5-ro H 500-T0 HMIYJALCOB, UTO
HE COOTBECTCTRYET BBHIGDAHHEIM mpejc-
JgaM. st pacwiupeus cuera (1o 20 u
2000) mpHMeHEHEB! TPUITEPH Ha MHKDO-
cxemax DI u D2,

Bpemenurie puarpaMubi, 13o6pa-
HeHHble HAa puc. 43, HIIOCTPHPYIOT pa-
Bory npuGopa B HENPEPHBHOM pexKHMe,
a TaKKe aBTOMATHYECKOM HepeKote-
HHH JHaNa30HOB.

Ilpu uncse umnyancos, mocrymus-
LINX B CYETYHK, MeHee 20 COCTOSIHHe Ha
KOHEUHOM BBIXOJAe Tpurrepa DI u RS-
TPUTTepa, BHIIOJHEHHOTO Ha 3JeMeHTax
D3.1 w D3.2, ne usmenserca, Ha se-
meHte D4.2 npucyrersyer 1. [locse
OKOHYaNHsI H3MEPUTENbHOTO MHTEPBAJIA
Ha BTOPOK BXon ajeMenta D4.2 takxe
nocrynaer 1. B pesyanrate mx comnmanerus na Bhixone saementa D4.2 tdopmupyerca
OTPHHATeJLHLI Nepenaj, HANpPAKEHHS, KOTOPHI uepe3 kouaencatop C4 nocrynaer
Ha Tpanaucropst VI u V2. Tpansncropn oTKphBaioTCH, yepe3 oOMOTKH [—5 u 3—7,
BRJIOUCHHBIC NapaJJIebHO, IPOXOAHT KPATKOBPCMEHHBI HMIYJIBC TOKA, KOTOPBIH ITe-
pexiouaer nepekiwuareap K/ B monoxenue mepsoro muamasona «20.00> wiu noji-
TBEPKJAET €ro NMpeXKHee COCTOSHUE.

Ecmi B cuetunk mocrymuno 6omee 20 HMIYJIbCOB, NMEPBLIT Ke Nepeman Hamps-
WeHlst Ha shBoae I tpurrepa DI nepesoaut RS-Tpurrep Ha saementax D3.f u D3.2
B T4KO€ COCTOsIHHE, YTO Ha BX0Ae & sjemenrta D4.2 yeradaBansaerca 0. IMocrymie-
HHE TMOCTEAYIOWHX NepenajoB Ha BhXOfe [ tpurrepa DI He H3MeHseT COCTOSHHE
RS-tpurrepa. dnement D4.2 okasmBzaeTcs 33KPBITHIM H MNOTOMY HHKaKHX CHTHAJOB
Ha Tiepekiovarenb KI ue nogmaercs.

Ilepexmouenne npu6opa ma BepxmeMm npejese NMPOU3BOJAUTCH CJEAYIOHM 06pa-
soM. Ecan B cuernx mpomnto menee 2000 HMIIYJIbCOB, 3JieMeHT D4.3 3aKpHT, KOMaH-
Abl Ha TNEPeKMovaTeNh He nojaercst. Kak TOMBbKO WHCAO HMIYJLCOB npesbicut 2000,
€lle 10 OKOHYAaHHA H3MEDHTENLHOTO HHTepBaja, Ha BHIXOZe /3 Tpurrepa D2 ycra-
HaBanBaeTcs 1. Ha suxoge axementa D4.3 ¢opmupyercs OTPHLIATeJbHBIA Nepenaj
HanpsxeHHsl, KOTOPHIHA yepea Kowaencarop C3 mocTynaer ma Tpansucrops V3 u V4.
Teneps uMnysne ToKa mpoxoaut mo o6MOTKaM 2—6 u 4—8, nepexmouatens K/ me-
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Puc. 43. Bpemenubie xmarpaMmbl aBoMerpa
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pebpackiBaeTCsl B II0JOXKEeHHe BTOPOro AHana3ona usmepenufi «2000». [lpuGop Gymer
HaXOIUTbCS B 3TOM MOJOXKEHHA JO TeX NOP, MOKA YHCIO HMIYJbCOB, NOCTYNHBUIHX B
cueTydK, He craHer menee 20. B sTom ciyyae clioBa BKJIOYAETCS NEPBBIH AUANA20H
u T L

B kauecrse pesie B npuGope NpAMEHeH LOSPH30BAHHBIA AHCTAHLHOHHBIA Hepe-
KJI04aTedb TOCTOAHHOrO Toka PIIC24 ¢ ueThlpbMsi s/eMeHTaMH Ha IepeKJOUCHHe
(nacnopt PC4.521.914.112). ITnractca aBomerp or aByx Oartapeil «Kpomas.
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Puc. 44. TleyaTHasi njata aBoMeTpa
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Ueprexk [eUaTHOH IJaTh HHQPOBOH YacTH aBOMETpPa M pACMOJOXKEHHe Ha Hel
peraseil naHbl Ha puc. 44. [Tpn orcyTcTBHH OIIOOK B MOHTa)ke HAaCTPOHKH Iidpo-
BOH uacTH npubGopa He Tpebyercs.

OnHaKO TpakTHYECKH BHIIOJHHTbL AAHHBIH MOHTaxX 6e3 OMHOOK IOBOJBHO CJI0XK-
ro. Jleso B TOM, YTO MeyaTHHE IJIAaThl KaK aHaJorosas TakK ¥ HHPpPOBas, APH CPaB-
HHTEJbHO MaJbiXx pa3Mepax cojep:aT OGoJbllloe YHCAO pPaino3JeMeHTOB. I[leyarHblil
MOHTaX IOJy4YaeTcs OYeHb TJIOTHEIM,

K H3roTOBJIEHHIO TaKOH IJAaTH CJAeJyeT OTHeCTHCh KAaK MOXKHO aKKypaTHel, a
nocje H3roTOBJEHHS (X0 YCTAaHOBKM Ha Hee JeraJjell) TINATeNbHO MPOBEPHTb. YCT-
PaHUTh psiA HApYLIeHHil MeYaTH MNOMOTYT YBEJHYHTEJbHOE CTEKJIO H 3a0CTPEHHHI
HOXK MIM 6oJbliasi Hryia, BCTABJEHHAs B LAHrOBBIH kapaniau. CoMHHTeNbHBlE Mec-
Ta Jyylle NPOBEPHTb HAa KOPOTKOe 3aMHEKaHue ¢ moMowpnio omMerpa. OcoGoe BHI-
MaHHe CJAeAyeT VJIeNNTb MECTaM MPOXO0XKIeHHd NODPOXKeK Mex1y OJH3KO pacroso-
JKEHHBIMH KOHTAKTHBIMH IIOMIagKaMu MHKpocxeM. UToOn He 3aMKHYTb [Be cocei-
HHEe KOHTaKTHBE MNJIOMAJKA NafKy 3JeMeHTOB cJelyeT TPOH3BOAHTh NAasJbHHKOM C
OCTPHIM  KaJIOM.

ITocne ycTaHOBKH Ha IJaTy BCeX JeTalell He HAJA0 TOPOMHMTbCA € MOAKMOYE-
HiHeM K Heit murtauusl. Cielyer €lle pa3 BHHMAaTeJbHO MPOBEPHTb IPABHJIbHOCTD
BHIMIOJIHEHHS] MOHTAaXKa, DACHOJOXKeHHe I OPHEHTANMIO AeTajefl H TOJbKO TOCJe TO-
ro kKaKk GyAyT ycTpaHeHBl 3aMeueHHBle HEIOCTATKH H OMHOKH MOMKHO BKJKOYHTbL MH-
TaHHe M MPHCTYNHTb K HaJarKHBaHUIO.

Ha mudposoli maare ¢ 1eabl coKpalleHust neyartHux jgopoxex KKHM pacnona-
raloT Haj Kopmycamu MukpocxeM D8—DII, nostomy BO u36exaHHe BCAKHX CHy-
wafiHocTell lesecoofpasHo CHayasna He CTaBHTb €ro Ha maary. C momowbio OCHHJI-
Jgorpada yGexAalnTCs B IPABHILHOCTH paboTH cueTHHX Iekal D8—DII, a motom
yCTaHaB/JIMBAIOT MHANKATOD Ha MHJarty.

Mo:xno BoofIle He ycTaHaB/JuBaTb HHAMKATOp Ha LHGpPOBOIl njaTe, a BBIHECTH
€ro Ha JONOJHITEJBHYIO, COEJIHHEHHYI0O C OCHOBHOH TOHKHMH NPOBOJHHMKaMH. B
5TOM IKe cJyuae NosiBJseTcss peaJsbHasi Bo3MoxkHocTb 3amennl JKKHW ma 1pyrue ti-
Nbl HHAKKaTOPOB, HAaPHMeD, CBETOM3AYYalolye JHOIHI.

Hast mnoposex mpuGOpPOB ¢ 2aBTOHOMHBIM TNHTaHHEM KEJIATENbHO HDEAYCMOT-
peTb II3TOTOBJEHHe KOMOWHIDOBAHHOTO ITHTaHHSI C MOMOIIBIO BBLIHOCHOTO IIHYpa C
BMOHTHDOBAHHBIMH Y BHJKK CETEBHIM TPAaHC(HOPMATOPOM H MPOCTHIM BHIIDSMHTENEM,
KaK 3TO JAJal0T Y MHUKPOKAJBKVJIATOPOB 15 moaydennss =9 B xecrabumuisnposas-
HOI'O HampsyKeHIs NpH TOKe Harpyskn 50—I100 MA.

3axkJaiocuenue

Bel mosnakoMm/iCh €O CXEMOTEXHHUECKHMH  peIICHMAMH  IOCTPOCHISA
pai1uoTobuTebCKIX UHNQPOBHX NPHOOPOB H KOJ/IKHB TeNeph CaMH ONPEASNHTb H
REIOpaTL HauboJee NpHEMJEMbIl BapuaHT npubopa, YYHTHIBAS CBOH 3HAHHS, ONLIT I
BO3MOZKIOCTH MpHOOpeTeHks HeoOXOIMMBIX JeraJeil.

Hsrorosiienne yHuBepcaabHOro LUHGPOBOre npHOOpPa € BHICOKHMH TOYHOCTHBIMH
XapaKTepPUCTHKAMH — IPOLECC EOCTATOUHO CJOKHBIH H TPYNOEMKii, a NOTOMY /M-
TelbHBI. Ero meab3s cmenath 3a KopoTkuil cpor. Uem cioxuee mpuGop, TeM 60.b-
me rtpebyercs 3HaHHE M ombiTa. Belb OH [0JIKEH YIOBJETBODSTh COBPEMEHHBIM
Tpe6oBaHHAM H OBITL NOCTPOEH HAa COBPEMEHHOH 3ajeMeHTHON Gasze. Uem peduiut-
Hee JeTajH, TeM wHalle HeoOXOJIHMa HX 3aMeHa, YTO OGHLYHO NPHBOIHUT K OTCTYILIe-
HHIO OT CXeMH M JAONOJHHTeJbHHM TPyaHocTaM. OTCyTCTBHEe HEOOXOJHMBIX H3MEpH-
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TeJbHBIX NPHOOPOB /s HacTPOBKM Tak¥Ke CKa3nBaeTcs OTpHuatesbuo. Bce sto mpu-
BOAHT K TOMY, UTO H3TOTOBJIEHHE CJOXKHBIX NIpubOpPOB YaCTO HEe JOBOJHMTCS 10
KOHIla.

IIpennaraemeie mpu6opH pacCUATaHH Ha HOArOTOBJEHHHIX  pajdos0GHTENel,
3T0 OTHIOAP HE O03HAYaeT, UYTO MHOTOYHCJEGHHOH apMHHM pajiHoIO0UTE e, HMelo-
INMX MaJblii ONBIT padoTHl, HeJb3s NPHUCTYNATb K HX H3rOTOBJEHHIO. B 3ToM ciy-
yae, ONMPasiChb HA JIMUHBLIH OMLIT, HAKONJEHHBLIH B TeYCHHE MHOrOJIETHEH pPaXHOMOGH-
TeJbCKOH JeATeJbHOCTH, aBTOP CYHTAET YMECTHLIM JaTb HEKOTOPHIE COBETH, B Tep-
BYIO oyepeib, TeM, KTO BIEpBble Ipucrynaer K pabore B obaacri nudpoBoil uaMe-
DUTEJbHOH TeXHHKH.

Camoe riaBHOoe — He IbTaliTech nenats Bech npubop cpasy. Ecau cobuparth
CJOXKHBIH NpHGOp HAa MajorabGapHTHEIX JeTaliiXx € BBICOKOH IJIOTHOCTBIO MOHTAaXa,
TO OH MOXKET OKa3aTbCs IO DALY NPUYHH HepabOoTOCHOCOOHBIM, a HAacTPOHKa M Ha-
JaXKUBAHHE €ro BecbMa TPYAOEMKHMH. BepodTHOoCTh yAaYHOro 3aBepiueHHsi H3rOTOB-
JIeHMsi Taxkoro upnfopa oOueHb MaJa,

CxeMoTexXHRYecKHe pellenHs NPHOOPOB 06asupYIOTCS Ha pasJuYHLIX HNPHHIANAX
U Merodax UngpoBoil TEXHHKI, KOTODHIE OCBOHTb Cpa3y OueHb TPYXAHO. [Ipeonosers
3TH TPYIHOCTH IIOMOXKET Pa3lefleHHe Ipolecca H3rOTOBJeHHS npubopa Ha PAX Ca-
MOCTOSITEJIbHBIX 2TanoB (M3TOTOBJEHHS OTJENbHEIX Y3/0B), KaXKABH 113 KOTODPHIX
npejcTaB/iseT HECOMHEHHBIH HHTepec.

Y3ab (YHKIHOHAJbHO 3aKOHUYEHBl, MMEIOT CBOM COOCTBEHHHIE BXOJHBIE H BHI-
X0JHBIe XapakTepHcTHKH. Kakiablffi H3 HHX [JOJ2KEH IPOATH NOJNHBIH IHKJI /3rOTOB-
JIGHHSI: MOHTax, COOPKY M HacTpoHKy.

OO6bIuHO ¢ TEePBEIMM 3TalaMy KOHCTPYMPOBAHMS — MOHTAaxkKeM M cGOpKoH panmuo-
mobuTenn crnpasasioTca Oosdee mau Menee yememuo. Onsaxo pa6ora Ha 3TOM He
3aKaHYHBAeTCS: cOOpaHHasi MJaTa HyXJIaeTcs B HaJaxuBaHum H Hacrpofike. Bo
MHOTHX CJAy4asX IIpM NepBOM OnpoboBaHHH OGHADYIKHBAETCSH, YTO  HM3TOTOBJCHHBIH
ysea paboraer He Tak, KaK 3T0 NpeANOJarajoch, HJIH JaxKe Boolule OesleAcTBYeET.
Hepeako MasoombITHEI pafuo/IIOOHTENb CKJIOHEH IOJaraTh, 4YTO MM CIeJaHO BCe
NPaBHJbHO, & NPUYMHA HEyJOBJETBOPHTEJbHON paloThl y3ja 3ak/J04aercs B IJIOXOH
cxeme. KoHeuHo, KaxABI y3eq MOMKHO BHIOJHHTE He m0 oxHoH cxeme. Ilpu pas-
paboTke npuOOpOB OblaM ONPOGOBAHBI Da3iuyHblE NPHHUHIB H CXEMOTEXHHUECKHE
PeIIeHHs] OTAGMbLHEIX Y3J0B. 31ech NpeNJaralorcs TOJBKO Te, KOTOPHIM aBTOP MO TeM
/i1 HHBIM NPHYAHAM OTAaJ IpeanodTeHHe.

TunuuHas omuOKa HAYMHAIOIWIMX PaAHOMIOOHTENEH — HeJLOCTATOUHOR — ylendeHHe
BHUMaHHSl HacTpofike. [IpH H3roTOBJIEHHH LHQPOBHIX HIMEPHTENbHBIX NPUGOPOB OHA
3aHHMaer ropasio GoJbllle BpeMeHH, YeM MOHTaX H cOopkKa H OTHECTHCh K HeH Ha-
0 co Bcefi cepbe3HOCTBIO. UeM TINAaTeNbHeH NpOH3BeJeHAa HACTPOHKA Y3JI0B, TeM
€onee TOUHHE XapaKTePUCTHKH MOXKHO HOJNYYuTb OT TMPHOOpA.

M eme oxnH BaxKHBI COBET: B3SBIIMCH 3a H3LOTOBJIHHE Y3.a, JOBEAHTE MEJO0
10 konna. He mepexoiure X ciaeiyoumeMy, He 3aKOHYMB BCe PaGOTH C NMpeabIIYIIHM.
He orxaaasiBaiite paborsl Ha noToM. He cnpaBHBIIHCH C OTZEIbHEIM Y3/10M, HeJb-
35 M3TOTOBHTb NpuGop B nejoMm. CosceM apyroe xeno, ecax paoTa C OTAETIbHBIMH
ysnaMH OKaHuusaercs ycmemHo, Murepec k paGore ycuimpaercs. Or y3na x yaay
He3aMeTHO MOBHIIIAeTCs HPAaKTHYECKHH ONBIT, HAKAIJIMBAKOTCHA 3HAHMS.

B naHHO#t KHure 3aTpOHYTH NaJIeKO He BCe BONPOCH, KOTOPHE MOIYT BO3HUK-
HyThb NpPH H3roTOBJeHHH NprOOpOB. 37ech, HampHMep, He fJaHa KOHKDETHas KOMIla-
HOBKa NpHOODOB: €ro XyJAOXKECTBEHHOr0 OGMOPMJEHHA, PACHOJNOKEHHS OpraHoB YI-
PaBJIeHHsl C TOYKH 3DeHHs YAOGCTBa JKCIIyaTamMe # IPOCTOTH obpallenus, Tpebo-
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BaHHA B OTHONIGHHH OrpaHHuYeHHs rabaputoB. HeT KOHCTPYKTODCKHX dYepTexeH Iuac-
cH u Kopmyca. EcTecTBeHHO, YTO B IIPOlECCE H3rOTOBJEHHS y YHTATeJell MOryT BO3-
HUKHYTb H ADYTHEe BOIPOCH, He HalleJlIMe OTpamKeHHss B KHure. B rakux cirysasx
crefyer obpamarbcd K DEKOMEHIOBAHHON JHTepaType, #3 KOTOPOH MOXKHO  mO-
yepnHyTh Oosee ray6oxyue M nojapoGHble cBelenist 06 H3rOTOBJEHHH LHGPOBHIX W3-
MepHTEILHBIX NPHOOPOB.

Tem ne MeHee, aBTUp HajJeeTcs, UTO INpeisaraeMasi BHHMaHHIO uuTartesed KHura
IIOMOXET MM He TOJbKO O3HAaKOMHTbCS C NPHBEIEHHBIMH BapHaHTaMH NpPUOOpPOB, HO
H HCIOJb30BaTh Haubo/ee yJayHLe CXeMOTeXHHYECKHE peIUeHHs B CBOHX paspabor-
Kax MJH TOJHOCTBIO NMOBTOPHTb #X. IIpi 9TOM mpeianosaraeTcsi TBOPUYECKHH MOAXOL
K KOHCTPYMDOBAHHIO M H3rOTOBJIEHMIO IpHOOPOB B 32BHCHMOCTH OT KOHKPETHBIX VC-
JIOBHI H BO3MOXKHOCTeH panuosobnuresefl, B TOM 4HCJIe BBEJSHHS Pa3/JIHYHLIX H3Me-
HeHuil M ycosepmenctBoBaruil. HMcross3oBanne npnbopa B mpakTHyecKoi paGore
NO3BOJIUT BBHIABUTH €r0 JOCTOMHCTBA M HEI0CTATKH, HaMETHTb IYTH K co3jaHuio 6o-
Jiee COBEpIICHHOro HH(POBOro H3MEPHTENbHOrO mpudopa.

HenpepriBuoe coBepIIeHCTBOBaHHE MHKPO3JEKTPOHHOH 3JeMeHTHOH O6asbl  co03-
JaeT NpPeANOCBLIKI AJs1 JaJbHelillero COBepLIEHCTBOBAHHS LH(MPOBBIX H3MEDUTE/b-
HEIX TnpuGopoB. [losBJenne MuxrpocxeM OOJbILIOH CTeNEHH MHTETPalud IO3BOJSET
Pe3KO YMeHbUINTb KOJHYeCTBO BHEIIHHX 3JeMeHTOB, YIPOCTHTb CX€My OTAeJbHOro
yaaa u npubopa B ILeJOM, YAYUIIHTb pAJ €ro  METDOJOTHYECKHX  XapaKTeDHCTHK.
pu ysm0Boil KoMNnaHOBKe NpuHGOpa CTaphifl y3esa 3aMeHsIOT HOBBIM, He 3aTparuBast
CyIieCTBEHHO JAPYruX yacTeil mpubopa.

Ilpn koHcrpyupoBanuu mnpuGopa Lenecoo6pasHO HPeIyCMOTPETb B HEM HEKOTO-
pble pe3epBBl BHYTPEHHero o6beMa M MOIIHOCTH HCTOYHMKOB  5JIGKTDONHTAHHA C
YYeTOM TIepCNIeKTHBHE €ro NOCJeAYyIOLIero VCOBEPHICHCTBOBAHHSA 3a cueT A00aBiaeHHs
BCIOMOTATeJbHBIX Y3JI0B.

B saxaioueHuu ocTaercs MoxkeJaTb PaIuOJIOOHTENSAM YCIeXOB B CO3JaHHH H HC-
MOJMb30BAHIH C/IEJaHHBIX CBOMMH CHJIAMH IH(POBHIX H3MEDHTEJbHHIX NpHOODPOB, NpH-
obpeTeHHst HEOOXOJHMOro OnbiTa ¥ OOJBUIMX TBOPUYECKHX YCIEX0B B HX paguo0JIio-
OHTeNbCKOM JeATeNbHOCTH.
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