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HYJIEBON PAJTMOMETP L-JIMATIA3BOHA
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PacCMOTPEH MPHMHLMIT TOCTPOSHMST MHOTOKaHATBHBIX DAlMOMETPHICCKUX CUCTEM, OCHOBaHHBIN HA HYJIe-
BOM METOJe U3MepeHuil. OIMCcaH YeThIpEXKaHabHbIH (4eTHIPEXIPUEMHUKOBBII) MUKPOBOJHOBEIN pa-
AUOMETP IELUMETPOBOTO AMANA30HA IUIMH BOJIH, B KOTOPOM HCTIOJIB3YIOTCS IIBa BUOA MMITYJIBCHON MOIY-
JSIIAY — aMIUIUTYIHas. ¥ WUpOTHAst. PAacCMOTpeH 11pOLECC €ro BHYTpeHHEe! KAUTMOPOBKH MO IBYM 3TAIO-
pam. Pamnomerp ofnamaer B IBa pasa Goxee BLICOKOHM (DJIVKTYalMOHHOM YYBCTBHTEJIBHOCTHIO, YEM

OOHOKAHATIBHAA CXeMa, W GOJIBIUEH HANEeKHOCTRIO.

B [1, 2] pacCMOTPEH OBYXKAaHAIbHBIA PaluOMETD,
B OCHOBY paboThl KOTOPOTO MONOXeHa MOIM(pHKa-
LIMS METOJA HyJleBoro npuema [3]. ABTOperyinposa-
HYle HyJeporo Ganaxca B KaHajiax pagvMoMeTpa ocCy-
LIECTBISIETCS ¢ NPUMEHEHUEM CUHXPOHHO BBITOJI-
HSIEMBIX ILIUPOTHOW W aMIUIBTYIHOH HMMITYJIBCHBIX
Mony/sinmii. B peaynbrate Mexay UIMTENbHOCTBIO
YTIPABJISIONIETO IIMPOTHO-MMIIYJILCHON MOLYJIAIK-
eif CUrHaIa ¥ CUTHAJIOM aHTEeHHBI YCTaHABJIMUBACTCA
JIMHelHAsS CBI3b U PAIMOMETD UHBAPUAHTEH K U3ME-
HeHUsIM Koo (QuiiMeHTa yCUTeHHM s KaHAILHBIX TPAK-
TOB ¥ MOCTOSIHHOH COCTABISAONIEN MX CODCTBEHHBIX
[IIYMOB.

MHOIOKAHATLHBIMH (MHOTOIIPUEMHHUKOBbIMH) CXe-
MaMU pEeLUAIOTCst 3a4a4YU [OBLIIEHMs YyBCTBUTEIBHO-
CTH M IMHAMMWYECKMX CBOIcTB pannomeTpos [4].
Eciiu opranu3osars paboTy M3MEPHUTEIbHEIX KAHAIOB
B OZHOH IOJOCE IIpHeMa Mapalie/IbHO, TO YYBCTBH-
TEJBHOCTh COBOKYITHOM CHCTEMBI TOBBIIACTCH NPO-
MOPLIMOHATHLHO KOPHIO KBAIPAaTHOMY M3 UMCTla KaHa-
70B. B npyrom cirydae rips HEOOXOAUMOCTH BBIITOJTHUTE
CHEKTPATBHbIE U3MEPEHHs] B PeallbHOM MacTabe Bpe-
MEHH KaHaTb! QYHKIMOHUPYIOT OJHOBPEMEHHO B pa3-
JIMYHBIX TOJIOCAX NPUeMA.

Hapuc. 1 npencrasieHa CTPyKTypHasl CXema MHO-
TOKAaHANTBHOTO MMUKPOBOJHOBOTO PafuoMeTpa, ¢ KO-
TOPOiI peluaeTcs 3a/1a4a MOBbILUEeHNsT QIYKTyaluOH -
HOM YYBCTBUTEJIBHOCTH IpM pabore paauoMeTpa B
pexuMe HyJeBBIX U3Mepenuid. PaguomMeTp COCTOUT
W3 aHTeHHBI A, BXOAHOro 0J10Ka, N WIeHTHYHBIX U3~
MEpUTENHHBIX KaHATOB, MUKPOKOHTpoJuiepa. Bxon-
HOI GJIOK COHEPXUT HAITpaBI€HHbIH OTBETBUTEID
HO, B KOTOPOM K CUI'HaJly aHTeHHBI T, nobagisieTcs
orropHblit curHan 7., U3 KaHaia NoAlyMJIHBaHuA,
COCTOSILIEr0 M3 YHPaBISIeMOI0 UCTOYHMKA TOKa
YHUT, reneparopa wyma I'lll, arreHoaropa Amm u
BBICOKOYACTOTHOTO Kitoya Kz. B nocieaHem pouc-
XOJHUT IIMPOTHO-UMITYJIbCHAs MOYJISIMA CUTHANA

reHeparopa Liyma ro TOCTYTIAIOLIEMY C BbIXO1a MUK~
POKOHTPOJLIEPA YIIPABIAIOLIEMY CUTHATY Ly

C BBIXOIA HAIPABJICHHOrO OTBETBUTENSA CHMIHaN
aHTEHHBl M MOIYJHMPOBAHHBIM CHMIHAT Ie¢HEpaTopa
[IIyMa TIPOXOIST Ha BXOJ BBICOKOYACTOTHOTO CEJIEK-
topa BC, B KOTOPOM TaHHBIE CUTHANBI [TOABEPTaioTCs
AMITUTYIHO-UMITYIbCHON MORYJISILIMY 110 CHTHATAM
t,,x MUKDOKOHTpOILIEPA. BBIXOMIBI BC coenyHeHsI C
BXOfaMK /1 GEPPUTOBBIX LIHPKYIATOPOB L/,

Bropble BXOABI IMPKYJIATOPOB HArpyKeHbI COra-
coBaHHpIMY Harpyskamu CH. TemmoBoe u3JIydeHUE
COTTACOBAHHBIX HAIPY30K SBISIETCA BTOPBIM ONOD-
HeiM curdaiom T,.. Ilomorpes cornacoBaHHbIX Ha-
IPY30K OCYLIECTBISETCH C MOMOHIBIO JIOKAJIBHBIX
tepmocratos JIT. PerynmpoBka TemiiepaTypbl OCYy-
[IeCTRIISIETCS B NPOLIECCe KATMOPOBKM pamuoMeTpa
sagecenuem B JT 1IMMPOBLIX KOIOB 110 UHTEPPEUCY
¢ MUKPOKOHTpOJLIEpa.

Bropoit oropHbIi cUrHai 1yq, PEryIupyeTCs IBYMs
croco®aMy: uaMeHeHueM Toka YHT, IpOTEKaouIero
4epe3 aKTUBHYIO 30HY TOJIYIIPOBOIHUKOBOIO Ihl, u
U3MEHEHMEM TIOTIOIIEHN B arTeHioaTope Amm.

WV IeHTUYHBIE M3MEPUTEIbHbBIE KAaHATIBL COCTOAT
M3 paJMOMETPHUYECKMX TPUEMHHKOB € YCHIICHMEM
CHTHIOB I10 BHICOKOM M HM3KOM 4acTOTaM U KBalipa-
THYHBIM JeTeKTHpoBaHueM. [1ociie HU3KOYaCTOTHOH
(pUABTpalIMKM B CHHXPOHHBIX GUIBTPax C® curHaibl
gepe3 CXeMbl MCKIIOUEHUsT TTOCTOSIHHOM COCTaBJISTIO-
meit CHIIC nocTyrnaioT Ha BXOIBl aHAJIOTOBBIX KOM-
rapatopos K, paboTalolux B peXMMe HYJib-Oprana
(BTOpBIE BXOLBI KOMNApaTOPOB COEANHEHBI C ob11e
TOYKO# cxeMbl panvomerpa). CienoBareibHO, KOM-
napaTopaMy OITPEAENISIETCs] NOISPHOCTD HATPAXE-
HUA. BLiXogHbIE CUIHAILI BCEX U3MEPUTEIBHBIX Ka-
HAJIOB B OTMYECKHMX YPOBHSIX NOCTYTIAIOT HA /1 BXO-
0B MMKPOKOHTpOJUIEPA.

PaGoTa pagMomeTpa WLTIOCTPUDPYETCA BPEMEH-
HbIMM guarpaMMaMu Ha puc. 2. Kak 6bU10 ITOKa3aHO

5%
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Pue. 1. CTpyKTypHas CXeMa MHOTOKaHaIbHOIO paIMOMeTpa Hy/IeBOr0O METOAA n3MepeHmit. A — aHTEHHE, HO — Hanpasjle HHpiA

orBeTBUTENL;, Ki — B.Y.-KIIOY; Amm — aTTEHI0ATOP;

rir —

redeparop wyma; YAT — VIIpaBlseMplii MCTOUHHMK TOKA;

BC - B.4.-cenekrop; II — GeppuTOBLIi LIMPKYIATOD, CH — cornacopanHas Harpy3ka; JT— TioKANbLHBI TepmocTatT; CP — CUH-

XpPOHHBIA QUIETD; CHIIC — cxema UCKITIOHEHWsA TIOCTOAHHON

BLIlIE, BO BXOXHOM OJIOKE palrMoMeTpa CUHXPOHHO
BLITOJHSIOTCS /1Ba BHAA MMITYJIBCHON MOAYJIALIMM:
AMTUIMTYIHAs U IIAPOTHAA. AMTUTUTYIHO-AMITYIIBC-
HAS MOIYJISIIMSI CUTHaIA aHTEHHbI K reHeparopa Lry-
Ma [IPOMCXOOUT B BHICOKOYACTOTHOM cesleKTope f10
VIIPABISIOLUIMM CUTHAIAM gy, MUKPOKOHTpOJUIEPA
(puc. 2a). LInpoTHO-UMNYTbCHAA MOOYIALIMUA CUT-
HaTa reHepaTopa LIyMa BBIMTOJIHACTCA B BLICOKOYa-
CcTOTHOM KTode Ki 1o yrpapiasiolemMy CHrHaty L
(puc. 26): K curHajty anreHHbl B HaIpaBJIeHHOM OT~
peruTene HO noGaBIsgercs M3 KaHana noamymMimBa-
HUs OITOPHbIA CUTHAN

Tnon - [Trma + TO(l - (I)]B + TO(l - B) - T()a (1)
rae Trm — 3(1)(1)6KTI/IBH8$I TeMueparypa BBIXOOHOTO

CUTHajIA l'eHepaTopa uyma; 1y — QU3MdecKas TeMTIC-
paTypa I[UTaTsl, Ha KOTopo# yctanosieHbsl HO u Amm;

IPUBOPHI M TEXHUKA DKCHI EPUMEHTA

coctasnstiomei; K — KOMNaparop.

B — koodduuKeHT nepenain HAMPaBIeHHOro OTBET-
puTess; oL — Koa(MOUIMEHT nepeaasn aTTeHI0aTopa.

TMoaKioueH!e K aHTEHHE KaXKI0TO U3 IPUEMHEIX
KAHATOB BHIMOJHAETCA 1O TIPUHIMIY BPEMEHHOTO
pazjesieHus. B BHICOKOYACTOTHOM cenleKkTope TpakT
AHTEHHbI [10C/1e0BATEN bHO MOMKIIIOYAETCS Ha BXOAD!
KaHaJl0B, HauuHas ¢ NepBoro. B 11060t MOMEHT BpE-
MeHM MOAKTIOUEHHBIM OKa3biBACTCH TOMABKO OHHUH
KaHA Ha OJUMHAKOBOE JUTS BCEX KAHATOB BPEMiL Ly ¥
B 3TOM [IPOMEXYTKE BBIITOIHACTCA LUPOTHO-M-
nyJbCHA MOJAYJIIONUA BLIGPAHHOrO KaHana. Takum
06pa3oM, NEPUO/ NOBTOPCHHUS CHIHATd yTipasicHmA
AMILTUTYIHO-MMI1YTbCHOM MOIY/ISILMEH COCTaBIsAeT
nt,,.,. B ocrajibHOe BpeMs, KOL/a KaHal HE MOAKIIO-
4eH K aHTeHHE, CTabWIbHbBIYU urymoBoit curnan T,
COMIACOBAHHOM HArPY3KHM OTPAXKAETCs OT 3aKPHITOTO

Ne | 2012
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Puc. 2. BpeMeHHble 1MarpaMMBbl, TOACHSIOWME TPUHIHIT (PYHKHHMOHHPOBAHUS MHOTOKAHANBHOIO PAIHOMETPA.
KJIOYa CENIEKTOpa U 4epe3 LUMPKYJISITOP NOCTyIaeT Ha T = Ton — Tron G/ Tamn)- (2)

BXOJ [IpreMHMKa. TaxuM 00pa3oM, HaKOILIEHHe OIIOD-
HOTro CHTHAaNA COMTaCOBAHHOMN HArpy3KH [JIs KaXJ0TO
KaHaJia BO3pacTaeT B M Pa3s.

JOnONHUTENbHONH IUMPOTHO-UMIYJILCHON MOLY-
JITIUeH YCTaHABIUBACTCSA HYJIEBOM OanaHC B IPUEM-
HBIX KaHalIaX PaJlMOMETPa, KOrjla MUHMMHU3UPOBAHO
BIMSHME HA TOYHOCTH U3MEPEHUH U3IMEHEHUH KO-
3bDUUMEHTOB Nepeayu U3MEPUTE/NbHBIX TPaxToB
KaHAJIOB M COCTABJISIIONINX KaHATBHBIX COOCTBEHHBIX
ryMmoB. Uepe3 aTy IIHMTENBLHOCTH YIPaBIAIOLUELO
IHUPOTHOTO CUTHANA I, ONpEIeseTcs aHTeHHBIA
curwan T, o cienyrouei dopmyne [5]:

[MPUBOPHI U TEXHMKA DKCIIEPUMEHTA  Ne 1

3HayeHHUsT MaKCHUMAaJIbBHOIO W MMHUMAJILHOIO
CUTHAJIOB aHTEHHbBI HaxonaTcs u3 GopMyJibl (2) noxa-
CTaHOBKOM B Hee JUIMTEIBbHOCTEHN £, PABHBIX COOT-
BETCTBEHHO HYJIIO U INUTEIBHOCTH Lyl 1y viaxe = Lo
Ty wn = Ton — Thon- CNENOBATENLHO, BEPXHAS FPAHMLIA
IHAIla30Ha H3MEPECHMsI OTIPENENIAETCS TeMIlepaTypoH
COTJIACOBAHHOW HArpy3KM LIUPKYIATOPa, HWKHAA —
CUTHAJIOM I'eHepaTopa KaHala NMOAIIYMIMBAHUS BXOM -
HOTr'o ycTpoMcTBa pagnoMerpa. HacTpoilkoi BRIXOIHO-
ro CUTHAJa reHeparopa iryma Ha snavenue 1., = Ty,
MO>KHO M3MEPSITh CUTHABLI aHTEHHBI OT HYJIA I'Paxy-
COB TEPMOAWHAMHYECKOM 1IKaNnbl KenbBuHa.

2012
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KpoMme ynpapieHHUA MOIYJALMEd BO BXOTHOM
6IIOKE MUKPOKOHTPOJUIED TAKKE YIpaBIscT paboroi
CHHXPOHHBIX (QWIBIPOB B Katanax. CHHXPOHHBIH
HU3KOYACTOTHBIN (DUABTP COCTOUT UX TPEX KOHACH-
caTopoB (MO INCITy KOMMYTUPYEMBIX Ha BXOA IpUeM-
HyKa KaHala CUTHAJIBHBIX YPOBHEH, DUC. 2B) B 00-
[[Iero COTPOTUBIEHUs (MHTETpUPYIOIas RC-11ienb).
B 11060l MOMEHT BPEMEHM K OOILEH TOYKE pajino-
Merpa TOIKITI0YaeTes 4epes 9JJEKTPOHHBIA  KJTIOY
TONBLKO OOWH W3 TPeX KOHIEHCATOpOB, KOTOPBIN
(WIBTPYET COOTBETCTBYIOUIMI  YPOBCHD cyrHaia.
TMocTosiHHAsA BPEMEHH LEITH T BhIOMpaeTes U3 yeJio-
gus T = (10—20) -

Cxema MCKITIOUEHUST TTOCTOAHHON cocTap/IAoLIEeH
CHIIC npencTaBisieT cO00H PUIBTP BHICOKHMX 4acToT
[epBoro nopsyika (pasgenuresbHas CR-11e11B), IO~
cTOSHHAS BPEMEHU KOTOPOil BRIOMpAETCs paBHOA T
LENY CHHXPOHHOTO QUIBTPA.

Kak cnepyer U3 ONMMCAHHOTO TIPUHLMIIA pa6OTI>I
MHOI’OKaHEUleOf/‘I CHUCTEMBI, BpEMH HAKOIUIEHHUA OIIOD-

HOTO CHUTHaIa COTTACOBAHHOM HArpy3Ky B KX/IOM Ka-
Hase BO3pacTaeT YU CTAHOBUTCA PaBHBIM L — 1). st
3aMETHOTO CIIAXHBAHMA (DIYKTYHPYIOIEH KOMIIO-
HEHTB! [IIyMOBOTO OITOPHOIO CHUIHAla MOCTOAHHYIO
BpEMEHHM T 1T CMHXPOHHOTO dunprpa, HaKarvm-
BaJoLIeH CUTHAJI COTJIACOBAHHOM HArpy3ku, HeobXO0-
AMMO yBeJMYMTH B (1 — 1) pas COOTBETCTBYIOLINM
yBEJIMUEHMEM EMKOCTH KOHAEHCATopa. Tipn yBean-
YeHMU BpeMeHY HabIIIoIeHUs OTIOPHOTO CUTHAJIA ETO
OCTOSIHHAs, COCTAB/ITIONIast COrTTacHO 3aKOHY 0OJTh-
[1MX YACES CTAHOBUTCA CI1ab0 NIyMAILEH, 9TO HOoOOOHO
paGoTe KOMIIEHCAIIMOHHOTO paguoMeTpa (panuo-
METpa MOJIHOM MOIITHOCTH, 06JIa/1aI01LETO CAMOA BRICO-
KOl YYBCTBUTENBHOCTBIO Cpedu PasiiiIHbIX CcxeM), B
KOTOPOM TIPOYMCXOIUT CPABHEHME € HEITYMAIINM HC=
TOYHWKOM — MCTOYHUKOM 00pa3LOBOTO HAIIPSDKEHNA.

Torna GIYKTYalMOHHas IyBCTBUTEIBHOCTD AT,
Bceil M3MEPUTENBHOM MHOTOKAHAJILHOM CUCTEMbI
BO3PACTAET B KOJMYECTBO pa3, PaBHOC KOPHIO KBaI-
paTHOMY M3 9MCIia KaHal0B 6]

B . ST (T + T +4T3) + 205 = T (T + Tion = 2Ton)

AT, =+,
Jn

rae df — 1ojoca IMPMHUMAEMbIX pagloMeTpoM Ha-
crotr; T,, — 2bdexTHBHbIE TEMITCPATYPEL cobCTBEH-
HBIX LIYMOB WIEHTUYHbIX TPHEMHHUKOB,; R — xonunue-
cTBO 1UMPOBHIX KOJOB aHTEHHOr0 CUTHANA, HAKOI-
fneHne W yCpelHeHHE KOTOPBIX ITPOUCXOIMT B
MUKPOKOHTPOJUIEPE.

Ha puc. 3 npuseieHa NMPUHUMTIMANbHAS CXEMA
BXOXHOTO Y3714 PAIMOMETPUHYECKON CUCTEMBE Ha L1 -
Hy BONHBL 21 CM, cozepxalias YeTplpe KaHa/lbHBIX
[[pUEMHHKa U OCTPOEHHas [0 IIPUHIIMITY MHOTOKA-
HAJILHOM CXeMbl, N300paXXeHHO! Ha pUC. 1. Bo Bxon-
HOM 6JI0Ke aMIUTMTYIHAS] U TMPOTHAA UMITYJIbCHBIC
MOJYJISILMHK BBITTOJHAIOTCA B COOTBETCTBYIOIIMX CXC-
Max M, 1 M; BBICOKOYACTOTHBIX KJII04eil HeoTpaxa-
TEJILHOTO TUIIA.

HanpaslieHHBIA OTBETBUTEIb M, BpIMOJIHEH HaA
MHKPOTIONOCKAX ¢ KO3MOUUAEHTOM CBA3H —16nbu
HarpasieHHocTbio 23 ab. B redeparope iiyma M,
MCITONB3YeTCs MOAYTPOBOAHMKOBBIM JTaBUHHO-TIPO-
neTHbi nuom. [lepen moCTyIieHUeM IYMOBOIO CUT™-
Hasa B M, IpOUCXOIUT €ro ocnabiieHue B QUKCHUPO-
RAHHOM PE3UCTMBHOM aTTeHioarope R, —R; Ha 14 xb.
[eHepaTop BhIPAOATHIBAET U3OLITOUHBIN Oenblil LyM
yposHem 31 1b B ananasoxe 10 5 'l 1 remieparyp-
HbIM KO3(MPUIUEHTOM, COCTABIAIOLIMM HE oonee
0.01 ab/°C.

B mpouecce KanubpoBKH pagiMoMeTpa M3MCHEHHEC
BLIXOMIHOW MOIIHOCTU CUTHAMa OCYLUECTRIIACTCA pe-
I'YJIMPOBKOH TOKA 4epe3 aKTUBHYIO 30HY reHepaTopa
s ripeaenax 0.2—5 MA. HacTpoika Toka OCyIlUeCTBIisI-
eTCst 8-PaspAAHBIM LIMMPOBBIM 110TEHLIMOMETPOM M
C OTIEPALMOHHBIM yeutuTesieM M. MameHenne Toxa
MIPOUCXOMUT HA AUCKPETHbIE 3HA4YCHUSA J10 20 MKA.

3
J2df <R | ©

[udpossle KOmbl B Ms 3aHOCATCA C MUKPOKOHTPOJ-
nepa 1o untepdeiicy SPL

Mono6HbIM 06pa30M TPOMCXOAMT pEryanposa-
HUe TeMIEepaTyphl BTOPOTO OMOPHOro MCTOYHUKE —
COTTACOBAHHOW Harpy3kKu UMPKYIATOpa M, dna
5TOTO UCIIONB3YETCS YeThIpEXKaHATbHBIH undposoi
HOTEHLIHOMETP Mg ¥ CYETBEPEHHBIH oTiepaliiOHHBIA
yewtutens Mg C MOMOIBIO 9TUX MUKPOCXEM Pery=
JIMpyeTcs TOK Yepes MONeBOHM TPAH3UCTOD T v cooT-
BEeTCTBEHHO U3MeHseTCs ero HarpeB. MakcuMaib-
HbIH HarpeB COOTBETCTBYET BbIOCJISIEMOM B HEM MOLLL-
noctt =0.5 BT. MoUHOCTh HarpeBa pery/iMpyercs
yepe3 paBHblE JHCKPETHBIE 3HAUCHNA, COOTBETCTBY-
fowe 21 MBT. TpaH3ucTOp HaXOIMTCA B TEILIOBOM
KOHTAKTE C COMIACOBAHHOW HArpy3KO# LMPKYJISTO-
pa, a ¢ HUMU B TAKOM XK€ KOHTAKTC U undpoBoit 16-
GUTHBI WHTErpAIbHBIA JaTYUK TEMIICPATYPbI M,
yIIpaBisieMbli 110 untepdeicy SPL. TouHOCTb TEp-
MOCTATUPOBAHMUS COTJIACOBAHHOMN Harpy3KH COCTaB-
nser £0.01°C.

U3sMepUTeIbHbIC KaHalbl COCTOAT U3 ITPUEMHM-
KOB TpPAMOTO YCUJIEHM:. CdhopMUPOBAHHbIA  BO
BXOLHOM OJJOKe CUTHaJl [ToJaeTcad Ha MaJTOLIYMSA LN A
TPaH3UCTOPHBIA  C.B.M.-yCUIUTENL  C [100COBBIM
(UNIETPOM, KOTOpbIfl 00ecreynBacT JTUHENHOE YyCHU-
JleHle CUrHajia 1o MOLIHOCTH Ha 60 nb B nojoce
1.385~1.435 [Til. Bpixos YCHIUTESST HarpyXeH Ha
KBAJPATUYHBIA JCTEKTOD 7XA47-60-S, npeobpa3yio-
1M MOIIIHOCTD [MOCTYTIAIOIIEro Ha ero BXOIl KOMOU-
HMPOBAHO-MOJYJIMPOBAHHOTO CHUTHala B BBIXOHOE
narpsokerue. CHTHA C BBIXONA AETCKTOPA roaerc
Ha UMITYILCHBIM YCHIIUTENb U J10C/1e puAbBTPAUKH B
CUHXPOHHOM (DWJIBTPE HU3KOW 4aCTOThI, 1epe3 CXC-
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Puc. 3. BxomHoit 670K YeTbpexkaHanbHOTo panuoMeTpa. M, — PE42440, M, — MMKDPOTONOCKOBbIA HAMTPABIEHHbIH OTBETBM -
tens, My — PE4210, My — NC506/12SM, M5 — AD5260BRU20, M — OPL177ARM, M7 — ®IIBH3-23-1.4, Mg — ADT7320,

My~ ADS5263BRU20, Mg — OP4177ARM; T— FDU30IN; Ry = Ry = 74.71 Om, R, = 120.9 Om.

MY HCKITIOYCHH A [MOCTOSTHHOM COCTABIISIIOLIEH TTOCTY -
maet Ha BXOJ KoMnaparopa.

BHyTrpeHHsI KaMOpoBKa paivoMeTpa BhITTOJHSI -
eTcs 110 ABYM MNOAKI09aeMBbIM Ha BXOI PaluOMETpa
(BMECTO aHTEHHBI) 3TATOHAM NOCHEIOBATENLHO IO
BCEM YeThipeM KaHamaM. KanmnOpoBKa IMpOBOAKTCS B
MONYaBTOMATHYECKOM PEXUME I10 YIPAaBJAOLMM
CUTHaTaM MUKDPOKOHTPOJUIEPa U HayWHaeTcs ¢ NoJ-
KTIOUEH A STAlOHA, ONPEHENIIONIEr0 BEPXHIO Ipa-
HUILY pmuarasoHa usMepenus. Ha atom stane Kanuob-
POBKHM CHUTHAJ HOXUTYMJIMBAHMA BBIKIIOYEH, YTO OCY-
IECTBILSIETCS YCTAHOBKOM UTHTEIBHOCTH Ly, PABHOM
HYJTIO.

I[TPUBOPHI U TEXHUKA DKCIIEPUMEHTA N i

Temmeparypa COrTacOBaHHOM HArpy3KM KaxXa0ro
KaHajlda PeryiMpyeTcss M3MEHEHMEM TeMIepaTypbl
HarpeBaTens (Tpansucropa 7T) COOTBETCTBYIOILMM
3aHeceHMeM Kojpa B UMGPOBOH NnoTeHUHoMeTp Mg
yepes nocienosarebHbIN MHTEpdeiic SPI ¢ paspe-
LWAMCIIMM CUIHAJIOM MUKpokoHrposnepa JAT. Hns
KaKIIOTO KaHajla peryJjiMpoBKa TeMIlepaTypbl coria-
COBAaHHOW HAIpPy3KM OCYLIECTBIAETCH HO MOMEHTa
MCYE3HOBEHMS CUrHalia 4acTOThI MOLYASILIMA Ha BXO-
JIe COOTBETCTBYIOIIETO KaHAJIBLHOIO KOMIapaTopa.
Ha ero Bplxojie OyAyT CTydaiiHO [IOBTOPS¥OIIHECS fHe-
PEXONBI MEXTY YPOBHAMM JIOTMYECKHMX HYJISL U CIH-
HULIbI.
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U udpoBble KOAbI HHTErPATbHEIX AaTYUKOB TEMNE-
patypst Mg TS KaxI0ro M3 YEThIpEX KAHAJIOB IPH Ha-
VYUYW pa3pelIaloluX CUIHANOB Ha suausx YT~
YT, B nocienosaTejbHOM (opMare MOCTYIaioT B
MUKPOKOHTPOIJIEP, IJIE COXPaHSAIOTCA B IOJITOBpE-
MEHHOH namMsaTti. Takxe cCOoXpaHsioTcsa B JOJIrOBpe-
MEHHOM ITaMATH MEKPOKOHTPOILIEPA U KOIBI, ITOCTY -
narowme Ha LHPPOBOYN TTOTEHUMOMETP UTA PEryiu-
poBaHMs TemilepaTypbl TpaHauctopa. Ilocnennue,
PN BKJIIOYEHUHM PagydoMeTpa, B Mpouecce ero Ha-
YaJIbHOM 3arpy3KM MOCTYMAIOT Ha COOTBETCTBYIOIINE
MOTEHITMOMETPhl KaHAIOB MMKPOCXeMBl My, 4TO
MPUBOAUT K BBIBEIEHUIO TEMIIEPATYp COITTACOBAH-
HBIX HArpy3ok Ha pexum. JanpHellee nmopmepxka-
HHE TEMTICPATYP OIIOPHbLIX HArpy30K I[IPH U3MEHEHUH
TeMIIEpaTyphl pabodeill cpellbl OCYLUICCTBIISIETCS [0
TOKA3aHUSM HHTEIPAILHBIX JaTUUKOB M.

Tlocae ToTo Kak BCe IMMPUEMHbIE KaHIBI OTPETryJin-
poBaHBl HA BEPXHIO TPAHMILY IManasoHa M3Mepe-
HHUM, HA BXOL paguoMeTpa TIOAKIKYAcTCs STaNOH,
OIpeeIT O HUKHIOK IPaHMITY AManasoHa. Mux-
POKOHTPOJUICPOM CHTHATN £, YCTAHABJIMBACTCS PaB-
HBIM 1,,,, T.€. Ha MPOTSKEHUHU 3TOTO dTana Kajubd-
POBKM KaHald IOAIIYMIUBAHUS [TOCTOAHHO BXIIO-
yeH. PeryJmpoBka OCYUIECTBIAETCS BO BXOJHOM
BJIOKE pagroMeTpa H3MEHEHVEM TOKa, NPOTEeKAIoIIe-
ro Yyepes reHeparop uryma My, COOTBETCTBYIOIIMM U3-
MeHEeHHEeM IH(pPOBOTO KOJA, 32aHOCHMOIO B yITpaBis-
FOILIM I AJATITEP UCTOYHUKA TOKa {(MUKpocxeMy Ms) no
CTPOOHUPYIOLIEMY CHIHANY MUKpOKOHTpOsuiepa VAT,
Ha HyokiHIo10 rpaHuiLy JMana3zoHa KaxXablid KaHasl Ha-
CTPaMBAETCs 10 HCUC3HOBEHMS CUTHAJla YaCTOThI MO-
JIYNISLUMK Ha BXOAE COOTBETCTBYIOLUErC KaHaJIBHOTO
KOMTIapaTopa (aHaJloTMYHO [MEPBOMY 3Tarny KajinoO-
DOBKU).

Takum 06pazoM, B MUKPOKOHTposUiepe (Hhopmu-
PYIOTCS J18 KaXKIOr0 KaHata CBOW KOJIbl [Jis yIpaB-
JIATONIErO FeHEPATOPOM 1yMa UCTOIHMKA Toka. B xo-

OPUBOPHI M TEXHUKA BKCITEPUMEHTA

Je paboThl paguoOMeTpa NaHHbIE KOJAbI CTIEAYIOT CHH-
XpPOHHO M KaXIblii pa3, KOrga BbIXON AHTEHHBI
COENUHACTCS C BXOAOM CJIELYIOUIETrO KaHala, U3Me-
HSIIOT MOLUIHOCTH CHTHANA TOILLY MM BAHUS.

Mexny BXOLHBIM OJTOKOM M CHUTHallaMW MUKDPO-
KOHTPOJUIEPA OCYILIECTBIIAETCH rajlbBaHUICCKAL pas3-
Bsi3Ka C roMolubo MukpocxeMm cepuut ADUM, tak
KE W IO LeNstM OJIOKOB MHUTaHus.

B xonme sxcriepUMeHTalbHBIX HCCACN0BaHMH TTPO-
BOIMJIACH [1EPECTPOIKA PEKUMOB PaDOTHI PAJIMOMET-
pa. Paccmarpusannuch peXuMpl paboThI 110 OOHO-,
ABYX-, TPEX- M YETHIPEXKAHATBHBIM cxeMaM. Mcmbr-
TAHUS TOKA3aJIN, YTO B UEThIPEXKAHANBHOM PEXUME
cucteMa obazaeT B IBa pasza 607ee BBICOKOH JyB-
CTBUTEJLHOCTBIO, YeM ONHOKAHaIbHAA CXeMa, 4YTo
XOPOIIO COMIACYETCS C TEOPETHYECKHMHU BBIBOJAMHU.
YerbipexkaHanbHag cxema Takke oOnamaer Oosee
BLICOKOM HajexHocThbio pabotel. [Ipn BhIXOJE W3
CTPOS OJHOIO K3 KaHajlloB HEMHOIO yMCHBbUIAIACH
YyBCTBUTENBHOCTH BCEH CUCTEMBI ITPU COXPaHCHUU
ee MOJIHOHA paGoTOCIOCOOHOCTH.

Pa6ota BeInoONHeHA P GUHAHCOBOM MOAIEPXKKE
PODHU, rpant Ne 09-08-99106.
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