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MHOI'OKAHAJIbHA A USMEPUTEJIBHAA CUCTEMA
JJIA KAJIMBPOBKUY BICOKOTEMIIEPATYPHbBIX

I'EHEPATOPOB IITYMA

Paccmompen npunyun nocmpoenus u npu-
gedenbl pe3yibmamvl paspadbomku u uc-
C1e00B8aAHUN MHO20KAHANLHOU U3MepU-
MEeNbHOU CUCmeMbl MULIUMEMPOBO2O OU-
anazoxa OJUH GOJIH.

BeicokoremrieparypHbie (Ta3opa3psiTHbIe, TBEpAOTEb-
HbIe) reHepaTopbl mryma (BI'L) ¢ u3BeCTHBIM ypOBHEM
CHEKTPAIBbHON IMIIOTHOCTH MOUTHOCTH IIIyMa WJIM SKBH-
BaJIeHTHOU TeMnepatypoit mryma (O TI) ucnonb3yroTcst
JUTA U3MEpPEHUsT KO3 PHUIMEeHTa TyMa MPUEMHBIX YCT-
POMCTB U (IIyKTyallMOHHON IyBCTBUTEIHHOCTH Paino-
metpos [1, 2].

Jlis kanmuOpoBku BI'L mprMeHSIFOTCS METOIBI H3Me-
peHust, B KOTOpbIX n3MepsieMas BenuunHa JT1L renepa-
TOpa cpaBHUBaeTCA ¢ KanuOposaHHoU BennunHon DT,
BOCITPOM3BOJIMMOI Mepoi. B MumnmMerpoBoM auana-
30HE BOJIH B KaU€CTBE MEpP MOTYT OBITh MCIOIB30BaHBI
BBICOKOTOUYHBIE KPUOT€HHBIE TEIUIOBBIE TE€HEPATOPHI IITyMa
[3], a B kauecTBe npueMHrukoB CBY — BBICOKOUYBCTBH-
TenbHbIe paguoMeTpsl [4]. C MOMOIIBIO OTHOKAHAIBHBIX
PaIMOMETPOB MOJKHO BEITIONHATH KanuOpoBky BI'II B
Y3KOM JiMana3oHe 4acTorT. s pacpeHyst 4aCTOTHOIO
Jarna3ona kaymoposku BI'TI HeoOxommumo UCTion»30BaTh
MHOTOKaHabHble paguoMeTpsl (MKP), y koTopbIx yac-
TOTHBIE I10JIOCHI KAHAJIOB HE UMEIOT Pa3pbIBOB KaK BHYT-
pH KaHaja, TaKk 1 MeXly CMEXHbBIMH KaHaJIaMH.

Bapuanr 1

Puc. 1. Ctpykrypnas cxema MKHC

Ha 6a3e MKP MO)XHO ITPOEKTHPOBATh NTMPOKOIIOIOC-
HbIC H3MEPHUTEbHBIE CUCTEMBI Tl KanOpoky BT B
MM-/IHaMla30HE BOJH U TEM CaMbIM UCKIIIOUUTH NPHMe-
HEHUE JIOPOTOCTOSIINX BEICOKOTYBCTBUTEIBHBIX AHAIU-
3aTOPOB WM NMPHUEMHUKOB C MEPECTPOMKOM 4acTOTHI.
CTpyKTypHO MHOTOKaHaJIbHAsI U3MEPUTEIbHAS CHCTEMA
(MKMUC) nomxHa BKJIIOYATh: MEPHI C KATMOPOBAHHBIMU
yposHasimu DTIII, cormacoBanHble muHUM nepenaun CBY,
MKP n naaukarop. KomndecTBo karOpoBaHHBIX YPOB-
et DT nomxHo ObITH HE MeHee 2. MKP nomkeH nMeTs
MIMPOKYIO ITOJIOCY YaCTOT IO BXOAY M KaK MOXHO 00JIb-
e (16,32, 64,...) 9acCTOTHBIX KAHAJIOB 110 BBIXoy. [1pu-
YeM T0JIOCHI YaCTOT KaHAJIOB IOJDKHBI OBITH HETIPEPHIB-
HBIMHU 1 UIMETb [IEPEKPBITHS MEXKY CMEKHBIMH KaHaJIa-
MH. B kauecTBe HHAMKATOpa MOTYT HCIIOIb30BAThCS aHA-
JIOTOBBIE BOJIBTMETPBI, OCLIMIUIOrpadbl, CAMOIMCIIBI HITH
1U(poBbIe TPUOOPEI Kak 6e3 00pabOTKU KOHEUHBIX pe-
3yJbTaToOB, TaK U ¢ 00pabOTKON Ha MEPCOHAIBHOM KOM-
nstotepe (I1K).

PazpaboTaHHast KOHCTPYKLUSI MHOTOKaHAJIbHOM M3Me-
PHUTEIBHON CHCTEMBI ITO3BOJISIET BBITOIHATH €€ COOPKY B
JBYX BapuaHTax (puc. 1). BapuaHTbI cCXeM OTIHYAIOTCS
MECTOM YCTaHOBKH IEPEMEHHOI0 aTTEHIATOPA.

Koncrpykrusno MKUC cocTouT u3 1ByXypOBHEBO-
ro TerwioBoro reueparopa mryma (TT'II) /, cornacyro-
X (GEppPUTOBBIX BEHTWICH 2, 4, 5, 7, IBYXITO3UIHOH-
Horo CBU-nepexittouarens 3, IepeMEHHOTO aTTEHI0ATO-
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pa 6, MKP 8, Hr3k09acTOTHOTO KOMMyTaTopa 9, BOJBT-
Metpa /0 ¥ IepcoHaNbHOro KomnbioTepa //. JIByXypoB-
Heblil TI'TL umeer nBa kanuOpoBaHHbIX ypoBH DTLL:
T,=115 K u T,=T,=293 K. KannbpoBaHHbIi nepemeH-
HBII aTTEHI0ATOp UMEET Tpeiell BHOCHMOTO OCITa0ICHIS
50 nb. BricokouyBctButenbhbiii MKP umeer nuana3on
pabounx yactoT 86...100 I'T1y u 32 u3MepHUTENBHBIX Ka-
Haja ¢ ToJiocor mporryckanust kaxzaoro 800 MI'r [5].
HwuzkowacToTHBINM KOMMyTaTop yrpagisiet padoroit MKP
(mepekIroYaeT nNepBble FeTEPOANHBI U PETYIUPYET KO3d-
(bUIMEHTHI TepeAauy KaHanoB) 1 noakrodaeT k 11K unu
K BOJIETMETPY BBIXOIHBIC HANPSDKEHIS KAHAIIOB PAIIHO-
MeTpa. BoJIBTMETp CITyKHT 111 KOHTPOJISI BEIXOIHBIX Ha-
npsbxeHui. [lepconanbHblil koMmnbroTep (Pentium-4) no-
MOJTHEH IJIaTo# aHanoro-uudposoro npeodpasoBarTes
ADC-1280, npeHasHa4eHHOM JIJIsI TPeoOpa30BaHus aHa-
JIOTOBBIX CHTHAJIOB B IU(POBYIO (hopMy.

Ilepen u3MepeHUsIMU IPU HyJIEBOM IIOKA3aHHUHU aTTe-
Hroatopa (N=0) HeoOX0AUMO BBIPOBHATH HAYaJIbHbIE KO-
>¢durmentsr nepenaun K=K, (Bapuant 1) n K' =K',
(BapuaHT 2). DTH YCIIOBHS JIETKO BBITIOJHSIOTCS ITyTEM
YCTQHOBKU BOJHOBOJHBIX BCTABOK.

B cucreme peanzoBaH MeTO KATHOPOBKH, OCHOBAH-
HBII Ha CpAaBHEHHH MPUPAIICHUS HANTPsDKEHUH ('cTyTie-
Hek"), TOJTy9IAEMBIX TIPH TO/1ae Ha BXOJ Pa/IMOMETPA TPeX
ypOBHeI/I OTUL: T, T, u T, [4]. Kanmbposannas "cry-
neHbKa" Hal'IpSDKCHI/II/I AU ~O((T —T"|) mosry4aercs npu
MMOOYEPETHON Tofadue KaJII/I6p0BaHHLIX OTIHI T, o 1 T
Nsmepsiemas "crymenbka" AU ~a(T" ~T)) HonyqaeTc;I
npu noouepenoi nogade DT kanmuopyemoro BIT T,
u kamubposanHoit OTII 77,

W3 ycnosus pasenctsa [AU, | = NJAU,| onpenensier-
cs uckomas OTLL BI'TI:

Juts Bapranrta 1

T=NMT-T)+T;
JUTSI BapriaHTa 2

(D

T =K,N(T-T)+T,, (2)
rae N — ocnabieHne, BHOCUMOE IEPEMEHHBIM aTTEHI0aTOPOM;
K,—HavaibHbIe TIOTEPH aTTEHI0ATOpa ¢ BEHTUIIEM (CM. pHC. 1,

BapuaHT 2).

C 1enpi0 YMEHBIIEHUS CITYYalHBIX TOTPEITHOCTEH
KaTOpOBKa M N3MEPEHUS BBITTOIHSIOTCS B KXKIOM Yac-
TOTHOM KaHaJie MHOrokpatHo (7210). Pazpabotannas npo-
rpamma aiis [1K BeimonHsieT cneaytomue nencTeust [4]:

— BbIyucreHue u cpasuenue "crynenex" AU u AU, ;

— pacuer DT BT 7, i=1,...,10;

— pacyeT CpeHero 3HauYeHus T

— pacuer CpeI[HeKBa)lpaTI/I‘{HOFO OTKJ'IOHeHI/ISI o) (T );

— pacdeT HEeNCKITIOYEHHOTO OCTAaTKa CHCTeMaTHIec-
KO# TMOrpenHocTy O ;

Puc. 2. MHorokananpHasi U3MepUTENbHAS CHCTEMA JUISI Ka-
JUOPOBKH BBICOKOTEMIIEPATYPHBIX T'€HEPATOPOB IIyMa

— pacyeT MOrpeLIHOCTH H3-3a PACCOIIIACOBAHUS dlie-
MEHTOB O _;

— pacyer CyMMapHOH MO PEIHOCTH U3MEPEHUS T 0.

PaspaboTanHasi MHOTOKaHAIbHAS H3MEPUTEITbHASI cu-
cTema 71l KaTMOPOBKH BBICOKOTEMITEPATYPHBIX FeHepa-
TOPOB IIyMa (pHUc. 2) obecreunBaeT CIeAyIONINe TEXHHU-
YECKUE XaPAKTCPUCTHKH:

Jiara3oH pabouux yactot, [T 86...100
KOJTMYECTBO M3MEPHUTEIIBHBIX YACTOTHBIX
KaHaJIOB 32

JIMaIa30H U3MEPSIEMBIX YPOBHEIt
CIEKTPaIbHOI MIOTHOCTH MOIHOCTU

myma BI'UI, nb/kTo 2,1..478
norpemHocTs Kanuoposku CIIMII
BT, nb 0,6...1,2

Bepxnuii yposenb uzmepsiembix CIIMIL orpanuuen
QIFaria30HOM OCIIa0IeHusT IEPEeMEHHOTO aTTeHI0ATOPA.
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I[LIHPOKOITOJIOCHBIE CMECHUTEJIbHBIE
YCTPOUHCTBA
JIHAITA3OHA MUJIJTUMETPOBBIX JIJIMH BOJIH

OO6nacTh MPUMEHEHHS — BHICOKOUYBCTBHUTEIIBHBIE IPUEMHBIE YCTPOHCTBA CBSI3H,
paaroOMETPUYECKHE U PAIU0ACTPOHOMUYECKHE CUCTEMBI M paliOU3MEPUTENbHAS
anrmaparypa Auana3oHa MUJLTUMETPOBBIX JIJIMH BOJIH.
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