


IIPtffiOP RM-3 }J)lR M3MEPEHIDI 3JIEKTPOHHOn TEMlTEPATYPll M
PACTIPE,I(FJIEHWI CKOPOCT~ TEIIJIOIlIX 3JrEKTPOHOB

1. BBe,IleIDle

OCHOBHHe XapaRTepJtlCTJKH TeTIJIOBHX 3AeKTpOHOB E HOHocqepe He TOJID­
KO XSpaRTepJtlSYIlT COOTOIlHlle »OHOOqepHOft TIJI8SMIl, HO II J{BJ1i{I)TCIl 'lYB­
CTBHTeKbHHM H~KaTOPOM npBcyTcTBHH BCTO~HBKOB 3HeprJtlH (BHCHnSHHIl
qaCTJ~, 3JIeKTpOMarHHTHHe B~eIDlIl, BORRoro pone HeYCToft~BOCTB).

~II03TOMY H8 onyTHBKe "MHTOpROOMOC-I9" yCTaHOBJIeH npaoop KM-3, npen­
HaSH8qeHHHft ,nJIIl IlSMepeHHH XapaRTepHCTHK TenAOBRX 3JIeKTpOHOB, T.e.
3JIeKTpOHHoA TeMnep8TypH (Te ) H pacnpe~eJIeHBK CRopOCTel 3AeKTpOHOB
(PC). 3~eKTpOHmKa npH60pa paapa60TaHa B re~SH~eCKOM HHcTBTyTe

: qCAH,~aTqEK npM60pa ~3T-2 - B HHOTBTYTe KOCMHQeCKRX HCC~e~OB8HHI
I
L_AH CCCP. CaM npM60p HBJIIleTCH noc~e~Hel MO~~K8UHeft B cep)!» npB6o-

pOB nJIll MSMepeHHH Te HB cnyTHHKax "HHTepKoOMOC" (H "KOCMOC-900"),
B KOTOpOM ~ ynpaBJIeHHR HSMepeHmeM PC H B~aqs ~aHHHX B TeJIeMeT­
pEIO MCnOJI'bSOBaH MHKpOnpO~eccop.

'Te. 2. M3MepeHlle 3JIeXTpOHHoA TeMIlepaTypH Me'l'o,nOM Bq aoana

B rrpe.nrrOJlO~eHmH MaKCEe~OBCKoro pacrrpe~eJleHHIl CKopocTeA 3JIeKTpO­
HOB aaBHOBMOCTh 3JIeXTpOHHoro TOK8 901mB B nna3Me 0'1' ero rroTeHUHa-

~Jla EMeeT 3KcnOHeHnllaJU,HHI Imn: ie =- ioexp (e U/k 7e) • ecn 3'1'0'1' no­
TeHUI1aJI HH~e ncreanaaaa nJI8SMH. C '!\pyrol CTOpOHH, iJOHHHI TOR "nJI8­
B8lJUlero" 301l,Il;8 H8 cnyTHHKe onpe~eJlJleTCfi B OCHOBHOM co6HpaeHHeM
HOHOB nOBepXHOCThlO 30H,IJ;8, T.e. li~NeS lJo ,r,ne iJo eOTh CKO­
POCrT!> cnyTHHK8. IIOTefiUlll8Jl nOqTH asonapoaaaaoro sOH,D,a (npH i! ~

ro r 0 ) • . EX
M nplilHHMaeT SHaqeIDl6, npa KOTOpOM Le+l," =0 '1' e 11_kT. [..lli-)Y2A ' •• VFP­

= -~ en (211me )r lta . IIpl'J aTOM rroremraane , KOTOpllft He 0,2-0,8 B
HH~e TIOTefiUlllaJIa nJIaSMH, rrpOH3BO,UHTCIl R3MepeHlle Te nyTeM HanO~eHHfl

Ha 30H,D; B~ HaDp~eHHR c qaCTOTOn 50 Kr~, KOTopoe np~BO.nHT K nOHH­
llteill110 TIJIaBalOUlero rrOTeHWiaJIS HS BeJIl1'il1HY AU =kTc..t,n T (~U~ )

U
e 10 7{'T'; ,

rrte 1 80Th aMTIJrnTy.n8 B'I HarrpRllteHl11l H 10 .- MO,nll<PHIlMPOBaHJfa..q qJyHK-

IlMR EecoeJ~ MHMMOrO apryMeHTa HYJIeBOrO rrop~a [r]. ~3MepllH BeJIB­

'ilIHY to. U , MO~HO onpeneznrs T •e
xl IeOWH3~qecKH« ~HCTHTYT QCAH

xx ) HHCTHTyT KOCNM~eCJrnX Hcc~e,nOBaHHH AH CCCP
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OHOB B HOHoc¢>epe He TO.lIJ>­
8MIi, HO H Jl:BJ1HDTCJI: qyB­

ROB 3HeprHE (BHCHnaJmJl:
po~a HeycroAtU!BOCTB).

BJIeH rrpB60p KM-3, npen­
IIJ!OBHX 8JI8RTPOHOB. T. e.

cRopocrel 3JIeRTpOHOB
3BQ8CROM HHcTITyTe

. MneCKBX BCCJIe.n;OB8HBI
R~el B CepHl!I npH60-

MOC" (I "ROCMOC-900"),
BtU! ~BHHHX B TeJleMeT-

eHlH CRopocrel 8JIeKTpO­
SMa OT ero nOTeHUBa-

Ujk Te) , eCJiH aTOT no­
pOHH, BOHHHI TOR "DJIB­
HOBHOM co6BpaeHHeM

, r.n;e IJo ecu CKO-
r~ SOfW1 (npB R ~

+l· -0 BXl -, T. e• ll,:p =
ROTopHA H8 0,2-0,8 B
e Te nyreM HaJIo~eHMH

opoi npllBO.D;ET K rrOHH-

=~(nJo(e~1 )e k Q '
MO.D;Bll'HnHPOBaHHaR: WHK-

. [IJ. H3MepJl:ll: BeJm-

7

TIpH60p KM-3 IICnOJ1I>syeT .nBYXaJleKTpO~HHI nJIOCKIfI SOH,ll ,U3T-2 (pIC.
I), Y KOToporo~ yYeHLweHHR BJlHBHHH BHemHBX nOJleA~ 8J1eK­
TPO~ oopaaoaaa BS .nBYX npoorBBOnOJlO&HHX cerMeHTOB. Kaz,D;!iI liS cersea­
TOB IINeeT cBol oxp8HHHI 8J1eKTpO~, cnoc06oT~1 no~eHBm Kpae­
BYX a~KToB H SHaqJITeJIDHoMf nOHB.eHBm napaslITHHX eMRocTel. O~H liS
aJleKorpo~oB, HaSHBaeMHI B ~~HelmeM onopHHM, HaXO~TCR npH HSMepe­
HHB Te Ha HeBo~eHHoM nJIaB~eM nOTeHUJl8JIe, Ha BTOpoA aJleKTpO~

HB.KJIa,wmaeTCR nepBO~HtleCKB ( F = 12,5 In) Bq HBnpJDteHHe. TaR KaR
06pa60TK8 no~eHHHX CK8qKOB BJIB HX TeJleMeTpBpOBaHBe BeCDMa CJlOXHa,
npBMeHHeTcH(BnepWe - aa cnyTHBKe HK-I4), ,Iijlyrol MeTO~ [2,3] • npa
KOTOpOM aMnJIBTY~a Bq HanpHaeHBH peryJIBpyeTcR TaR, QTo6H paSHOCT:b
~~OB __060B:x a~~KTj>O~OB _no~Jle ~~~a~ _;B1:!~~Jl _~OCTaBJIH­

~ B npoMeayTKaX MElJOOT OT~eJ1I>HHMB BSMepeHBHMJI npOBSBO~T­

CR CpaBHeHJIe nOTeHUJl8JIOB 8J1eKTpO~OB B SanOMHeHHaH BeJIllllBH8 (IICXO.D;­
HOe CMellleHBe) nocae no.n;allB Bq HanpJDleHHH BHlIBTaeTCR. TIPB TaROM
cnoc06e, Bo-nepBYX, ASKe ~OBOJ1I>HO 6HCTpHe BsMeHeHJIH nOTeHUB8Jla SOH­
~a He BCKaZaDT peSYJ1I>TaTOB BSMepeHBI. BO-BTOpHX, npOHCXO~T KOMneH­
C~R BHewHBX nOMex, HanpBMep, B BB~e KBaSBnOCTOHHHHX nOJlel H KOH­
TaRTHOI paSHOCTJI nOTe~8JI0B H ee BOSMO&HHX BSMeHeHBI. llBKJlorpaM-

-Ma pa60TH noxaaaaa aa pBC.2, npOMeJrYTKB "" 15 MC BH.D;eJleHH ~ ne­
pexonHHX npoueccoB, KOTopHe HBJIHDTCR CJle.n;CTBBeM orpaHHQeHHOI no­
JlOCH yCBJIHTeJlel. OnHcaHHHfi MeTO~ 06JI~aeT cJle~MB npeHMYmeCTB8­
MB:
- nOHJIa8eT Tpe6oB8HHR K TeJleMeTpHH. TaR KaK~ onpoc TeJleMeT­

pBH onpe~eMeT TeKYmee SHaQeHBe Te;
- nOBHmBeT TOqHOCTD BSMepeHlI, KOorOpaa OrpaHBqeHa orOJ1I>KO TOllHOCTDm

nepe~qJ1 aanpaaeHBH TH, nponOPUBOHa.JIl>HOrO 8MIIJIl'lTY~e Bq aarrpsae­
HilH;

- saBHCBMOCTD Te OT HanPJmeHHR TH MOZHO C OmE6KOI MeHee 0,1% an­
pOKCHMepOBaT:b nOJIBHOMOM BTOpol CTeneHH, l{oro oonerxaer o6pa6oTRy
~aHHHX H npe~OCTaBJIHeT BOSMOEHOCTD BHlIBCJleHBH Te H8 60pTy coYT­
HHKa.

,UaTtmK YCT8H8BJIHBaeTcH H8 WTaHre AJlBHol '" 2 M, pacnoJlozeHHol
Bnepe,ltB cnyTHHK8 B HanpaBJIeHHH noaera TaR, l{TO nJlOCKO.CTD 8J1eKTpO­
~OB nepne~Ry~Ha BeKTopy CKOpOCTH. TaKHM cnoc060M o6ecnetmBaeor­
CR pa3MellleHHe ~TqKKa B HeBo~eHHol cpe~e H MaKCHM~HHi TOK Ha­
oeramax HOHOB. C nezsn BHnOJlHeHBH npe~OJlO1teHHH 06 HSOJIBpOB8HHOCTH
soana B npH60pe HCnOJ1I>symTcR onep~oHHHe yCBJIHTeJIB C BXO~HHM CO­
npOTHBJleHHeM Rmr =1012 OM, a ~ YMem.meHHH BXO.n;HHX eMKocTel, r ,e.
~R pacmepeHHR nOJlOCH qaCToT,6JIoK npe~CHJlHTeJlel pasMellleH B ~TqK­

Ke. TenJIOBOI peJtBM ~aTtD!Ka paCCqJlTaH ~ KpyrJlOCYTOQHOI pa60TH II
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TeMllepaTypH npe~CM~Te~e~ OT -20 ~o +40oC M ocymecT~eTc~ cneUE­
anDHoli oKpacKol MnOKp~TEeM 'laCTi nOBepxHocTH TennoHso~p~M MR­
TepEaJIOM 3BTI1. Hs Te~eMeTpM'leCKMX ~aHHHX sa nepase 'leTblpe MeCRLla
pa60Tu c~e~eT, 'ITO TeMnepaTypa npe~CM~Te~eH HaxOnH~aCh B ~ana­

SOHe TeMnepaTYP 22~~0 °c.
,UaTtmK COe.IU'lHeH C 6J!OKOM :MeKTpOHlUUI, HaxO,ltJIIllBMC~ BHYTpH repao­

KOHTelHepa, ~YMH KOaKCHanDHHMH Ka6e~ H O~M II-TM npOBO~Hb1M

Ka6e.JleM C 3KpaImpOBaHHliMil npOBO~8MD. CxeMR il9MepeIDl~ Te paaaeaena
aa O~Hoit neqaTHOI naare pasaepoa 128xIIO MM (YImqJHl\lfP0BaHlUI1t pasaep
,IlJUi scex MaT) B COCTOllT E3 reaeparopa BlI HaIlpJDlteIDl~ C ynpa~eMo1t

aMnRETY~ol, cxeMH TO'lHOrO onep~OHHoro BHITpBMHTe~, KnD'la ~ no­
~atm Bq HaITpRXeHHR Ha pa60tml S.JleKTpO~, cepBOCHCTeMU H cxeM CHH­
XPOIDl3aII1olH pa60Tll. )XHanasoH HSMepJIeMHX Te cocTa~eT 600°':-I2000 oK,

'leMy COOTBeTcTByeT naanasoa BHXO~HhIX HanpJDlemdi TH (rrapaaerp "TeM­
nepaTYpa rpy6o lt

) OT 0 ~o +6 B. lJ.Jm nOBWlIeHHR TO'iHOCTH HSMepeHll~ MS
SToro HaIlpJDleHH~ B~TaeTCR nepeKJDO'laeMoe BOChMDD cTyneHRME onop-
Hoe HanpJDlteIme UL =1{. 0, 75 B, 1<=0, I, ••• 7 H nMY'!eHHoe HaIIJDteHHe
YCJlJIBBaeTC~ B cew. paa, T.e. TP=7. (TH-K.O,?5). IlepeKnD'IeHHe onop­
Horo HarrpJDlteHll~ npOHCXO,nliIT aBTOMRTH'ieCKH TaR, 'ITO Bcer~a BHITO.JlHJI­
eTC~ coorsoneaae O:oS TP< 6,0 B. YCM~eHHe TOJU,RO B csas pas o6ecne-_f-­

tlJlBaeT rHcTepesHc H8 RpaRX no~arra30HoB H MCK.JlVqaeT 611cTpue nepe­
KJII)'leHB~.

HaMepeHll~ Te Be~Tc~ BO Bcex peZHMRX Te.JleMeTpHH H qepe~TCfl C
IlSMepeHHm.m PC. JJ.na pelDlMa 3All-4 (O~H Kam> TeJleMeTpHH qepes 2,56 c)
~TeJU,HOCTb UEKJIa COCTaanHeT 168 C, BO BCex OCTanDHhIX pelDlMRX 24c;
KOMaH,D;Olt MOJtHO COKpaTDTb UBKJ! 24 C no 8 C B peDMax HIT, HIT-Te, 3AII­

-TC II 3AII-2. Eo scex pelDlMax HSMepeHHIl PC OTBe~eHH ~e ceICYJW>l. B
Te'ieHHe KOTOpblX H8 KaHBJIax TH II TP no~eplDlBaeTc~ ~6poBK8 +6,0 B.
nnaB~1 nOTeHUB~ onopHoro 3.JleKTpO~a TeJleMeTpHpyeTc~ noc~e

HOpMBpOBBJ:mJi KaK HarrpJl1teHlle anexrpona OTHOCHTeJU,HO Kopnyca CnyTHB­
za, 1l0TeHUEaJI nepenaerca B ~BYX ,nliIarraaoHax, B OCHOBHOM ~IIT OT +2
~o -22 B B B 60Jlee qyBcTBHTeADHOM ~rru OT +1.2 ~o -4,8 B. EoJU,mol
~anaaOH BsMepeHllH BeJIB'illH nOTeHUBana 060CHOBaH EMellmHMHCJi He HeK&­
TOpYX CnyTHBXax cepuB-AYOC saTpy~eHBaMB B o6eCneQeHBB nOTeHUB~

Kopnyca CnyTHBKa. 6JmaKoro K nOTeHUB~ IL7l89MU. ITo aTol ae npH'qEHe
.IOIarraaOH BXO~Hb1X HanpJDlteHHit npe~CHJIBTe.Jlel no nOCTOJIHHOMY TORY pac­
CtIJITBH ,IVIH BaIIpJDlteHBI B ,I\IIanaSOHe OT -2 ~o +22 B. Ha cnyTHHRe ID<-I9
~o CHX nop nOTeHUBaJI Kopnyca 6~ HOPMaJU,HblM B HaxO~~C~ B ~ana30­

He +1+ -5B.
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I ocymeCTBnKeTCR cne~­

nJ TeIJJIOHSOJmpynuHM Ma­

nepllHe tjeTHpe MeCRUa
eit HaXO,lU!JIaC:b B ,nllana-

O)tBlllBMCR BHYTpH repao­
O~M II-TI npOBO~HHM

,3MepemaR Te paaaemeaa
'(YHBlPBltHPOBaHHIdt pasaep

emaR C ynpaBJIReMO!
TeM, KJIDtja }J,JlJl no­

CICTeMY H cxeM CHH­
TaBnKeT 6000~I20000K,

mdt TH (rrapaaerp "TeM­
TOQHOCTH HSMepemaR H3
:&M:bll cTyneHlOO'J onop­

eHHoe H8IIJmemae
5). ITepeKJID'Iemae onop­

, ' qTO Bcer~a BWlOJIHR-
0, B ceMD pas o6ecne---­
KJlDliaeT 6HCTpHe nepe-

TPII H '1epe~TCR C
'!8Jl6M6Tpn sepea 2,56 c)

OCTlWoHHlC pelQlMaX 240;
'peDMaX Ill, Ill-TC, 3AII­

,lteHH ,1tB6 ceRyH,D;li, B
, 'rCJl K8JIH6poBKa +6,0 B.

'l'PlPY6TCR nOCJIe
HO ROPIJYca CIJYTHB­

B OCHOBHOM ~IIT OT +2
2 ,Ito -4,8 B. EoJI:bmol

BJ(eDllHMHCR Ha HeKe-
nelleHBJI nOTeHnBaJIa

• ITo 8Tol a npHllHHe

nOCTQJlHHOMy TORY pac­
22 B. Ha CIJYTmaK6 l1K-I9
, ,BBXO,lU!JICJl B ,nllana30- I

I

I
,

i,

3. M3MepeHH6 pacnpe,lteJIeHHR CKopocTe! 9JIeKTpOHOB

ITPI 13MepeHHH nOBe,lteHHR 9JIeKTpoHHo! cocTaBJIRDmel 10HOC~PHOI
IIJIaSMH CJIe,nyeT HMeT:b B BH,ny, 'lTO 'TepMO,nllHaMH'leCKaR TeMIIepaTYPa
8JIeKTpOHOB RBJIReTCR BnOJIHe onpe,lteJIeHHol Be~'lHHOI TOJI:bKO npH YCTa~

HOHHBmeMCR MaKCBeJIJIOBCKOM pacnpe,lteJIeHHH CKopOCTel 9JIeKTpOHOB.TOJIb­
KO Tor~a SaHHCHMOCT:b 9JIeKTpOHHoro TOKa OT nOTe~aJIa 30H,1ta IMeeT
npe,1tnOJIaraeMld 9KcnOHeHnl!aJI:bfilJll BH,It I BepHH ace BHpaxeHHR, nOJIO­
xeHHHe B OCHOBy BH'lHCJIeHHI. B npOTHBHOM cJIYllae TepMO,nllHaMH'leCKaR
TeMIIepaTYPa repaer csoe TO'lHOe 3Ha'leHHe I CTaHOBHTCR ~W:b O,ltHHM
13 nepeMeHHHX napaMeTpOB ,1tJIR Y3KHX nOJIOC 9HeprHI. XOTR nOCTORHHHe
BpeMeHH ,ltOCTIXeHHR paBHOBeCHoro pacnpe~eJIemaR MaJIH, npI ,ltOCTaTO'l­
HO IHTeHCIBHHX nplTOKaX 9Heprll K IIJIa3Me MOryT IMeT}, MeCTO OTKJIO­
HeHHJl OT MaKCBeJIJIO~KOrO pacnpe,lteJIeHHJl. ~ onpe~eJIeHHJl IX nplcyT­
CTBHR I o~eHKH IX XapaKTepa 13MepJleTCJl WoPMa SOH,1tOBol XapaRTepHC­
TED, a HMeHHO: nepsaa l'J BTOpaR npOISBO,ltHHe SaBHCIMOCTI OT nOTeH­
~a.na SOH,1ta.

MSMepeHHe pacnpe,lteJIeHBR CKopOCTeA PC (TaR B ,ltaJI:bHelmeM 6y,neM
HaSHBaT}, 9TO 19MepeHi!e,XOTR OHO He ISMepJleTCJl HenOCpe,ltCTBeHHO),
ll!'.JiICXO,nllT B rexsaae nepssx ,1tBYX ce~ xaznoro IS BWI1eynOMRHYTHX
~KJIOB • .!LnITeJI:bHOCT:b ISMepemaJl OT 1,2 no 1,8 C l'J B 9TO BpeMJl MHK­
ponponeocop (MIl) nOJIHOCT},1O saMT ynpaBJIeHleM ISMepeHHR PC I sa­
rpysKol no~eHHHX ,ltaHHHX B' 31; B Te'leHHe ISMepeHlR Te OHI B~a­

IlTCJl HeSaBHCHMO KaK B illTC, TaR H B ET~~. 3Ha'lemaJl nepBol H BTOpol
npOHSBO,ltHHX n0JIY'laIDTCJl B ,nllana30He nOTeHnl!aJIOB SOH,1ta OT -I ,ItO +0,5
B OTHOCHTeJI:bHO nnaaamtero noremraana 30H,1ta HaJIOXeHHeM aa soan Htl
HanpBZeHHJl C 'laCTOTOI 166? ~ I ISMepeHHeM Be~'lHR COCTaBHJllOmHX
TOKa C 'laCTOTaMH nepBol I BTOpol rapMoHHK. MSMeHeHHe nOTeHnl!aJIa
aoana cxaxxooopaaaoe , saasaae 42 cryneaa no .- 23,5 MB B oTpI~aTeJI:b­

HYIl CTOpORY I nOCJIe 9Toro 21 cTyneHb B CTOpORY nOJIOXHTeJI:bHHX nOTeH­
~aJIOB, Ha'lHHWI onJlT}, C aanOMHeHHOrO nJIaBaJlII\erO norearraaza, AMn.m!­
TY,lta WI HanpJDlteHHJl pasaa 50 MB9q)I>' CxeMa npe,nycI~TeJIJl, coenaaea­
Horo C onopHHM aOH,1tOM, npIRY,Iti!TeJI:bHO onpe~eJIJleT nOTeHnl!aJI sOH,1ta,
cooTBeTcTB~1 TOK YC~~B8eTCJl onep~oHHHM YCI~TeJIeM TOKa (pEC.
3) C YCIJIemaeM 2,16.10 AlB. ITepeMeHHaR COCTaBJI.lilOIIlaR BI:lXO,ltHOrO Ha­
npJDlteHBJl YCE~TeJIJl nO,ltBepraeTCJl ,ltaJI:bHelmel o6pa6oTxe, T.e. YCE~­

saerca, B~eJIJlJ)TCJl nepaaa E BTOpaR npOISBO,ItHHe (UF1 ,UF2 ) I
ISMepHDTcR IX aMnJIETY,ItH. YCIJIeHHe STIX CHrHaJIOB ,ltOJIXHO nPOl'JSBO,1tBT},­
CJl B 60JI:bmOM ,nllHaME'leCKOM ,lti!anaSOHe, ,1tJIR 'lero npHMeHJleTCJl YCI~­
TeJIb C ~~POBHM ynpaBJIeHHeM YCIJIeHHJl C ,ltBOl'J'lHHM marOM B npe,lteJIax
A12=20f21 (cOBMeCTHOe yCHJIeHHe UFf I UF2 ), nOCJIe aroro npoac-
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lliTaTHafl TeJleMeT ~

MKKponpoueccop nep
14S KOTOpliX l.\II4lpoBH8 1
ro UH4?poBOro KaHana \
Ta HCnOJl},SYIOTCJi ,IJ,1IJt j
H,TaK KaK O,nHH:-B ne~

nepeKJlJO'Ielll1e HHqx>lJIIIj
KaJIbHOrO KOMMYTaT03
Mew HHMH. TaKHM C

!HMOrDBWi KaHan ne ,
UlA npeo6paSOBaTeAa
npenenelll1eM TeJleM8

F..lJ,KHlUl TeJleMeT
KaHaJIa aHaJIoroBOIl
('laCTOTI1 5,4 H 7,35
j;7,5% , npHqeM MO

Clopa nOcTyn~ Han
HaJIOB aeCKOJlbKO He
KaHaJIOM j IO nep
(cM.paS~eJl 2), 'lac
60, 46 H 37 Iu C ,It

eTCJi B ,nHaIlaSOH
ClOTH, noKaSaJI np
COM, nOCKOJlbRY ,It

CKalJROB 'laCToTIi [4
oAKOBpeMeHHo a H
HHSMa.. KaHaJI Jj II
TOpaR nepeAaeTcs
~ npoBepKII 'laTH
6IiT/ceK. Ka.u.p

MIl B TeqeHH.8
_ TeKYUUle SHaqe

CTBHTeJlbliOrO
_ HCTJdHHOe SHalia

MOUU>IO sanoMBeHH

lUieM KBapLiOBaHHolt ,
OCllJ¥lSl ClJlOK-CXeMa. n~

4. l1epeAAqa:]
1
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XO.ln'T IIX paaneaeaae II BWp.RMJIeHl!e. Han~eBJIe, nponopnaoaaasaoe
UF2 , SaTeM yCIlJll!BaeTCJI B npeneaax 2°..25 • lWco,nHHe HanpJDteHllJl

no,naDTCJI qepes 9JIeKTpoHHHl nepeKnDqaTe~ Ha BXO,n A/U npeo6pasoB8­
TeJIJl.

MIlKponpoueccop ynpaBJIJleT IlSMepeHlleM PC CJIe~M o6pasoM: c Ha­
qMa BHYTpeHHero CIIHXpOIlMIIY;u,ca "MSMepeBJIe PC" Mrl nepeKJllOqaeT npen­
YCIIJll!Te~ onopHoro SJIeKTpo,na B peZHM PC (pllc.3) II reHepaTOp pas­
BepTKIl B HYJIeBOe HanpJDteHEe. llocJIe npllMepHo 50 MceK, OTBe)l;eHHHX
nepexo,nHHM npOueCCaM, MIT yCTaHaBJll!BaeT AI2=25 II qepes 5 MceK on­
pauaaaer aanpazeaae UF t • EcJll! ero BeJll!'U!Ha HaxO,nHTCJI BHe naana­
SOHa IIsMepeHll1i (0,38+0,995 nOJlHoit DlKaJIli), MIl nossaaer llJll! nOHEJKa­
eT YCIIJIeHEe B nsa paaa il BHOB}, npOBePJI8T BeJIll'qiJHy' UFt II T.n. ;
no,n06HHM 06pasoM HaCTpailBaeTCJI il YCIIJIeHEe A2. Kor,na 06a HBITpJlEeHl!JI
HaxO,nJITCJI BHYTPII ,nHanaSOHa IISMepeHiJJI, MIl onpaaaaaes IIX 32 paaa
(noOqepe,nHo rpynnaMH no qeTHpe onpoca), BHqECJIJleT cpe,naee SHaqeHEe
II pesyJI},TaTH sarpyaaeT B naMJIT},. TaKiJM cnoc060M YMeHbmaeTCJI BJll!JlHlle
wyMOBII noaex, EtitecTe C aMllJll!Ty,naMH SanO~HaIOTCJI OKOHtIaTe~aue SHa­
qeHl!JI AI2 II A2.

Cpasy nOCJIe sarpysKIl ,naHHHX MIT nepeKJIlOqaeT pasBepTKy Ha CJI8.ny­
JOmYD cTyneHb pasBepTKIl II BCJI npoue,nypa llOBTOpJleTCJI, TO;u,RO IICXCM •

H1ie SHaqeHEJI AI2 iJ A2 6epYTcJI as npe.u;bl.IJY\llero mara, TaKiJM cnocoooa
iJSMepmoTCJI 42 SHaqeHl!JI UFf l! UF2 ,no -1,0 B Hl!Jlte nzasamtero nOTeH­
UZMa, nOCJIe SToro paSBepTKa CRa'iROM BOSBp~aeTCJI B Hy'JIeBOe HanpJl­
JiteHEe II iJSMepeHEe npo,nOJlJlt8eTCJI ,no HanpJDteHEJI pasBepTKIl +0,5 B. Ha
KaJit,noA CTyneHJJ nOJIY'IaDTCJI qeTHpe SHaqeHl!JI (UFI ,UF2, AI2, A2)
BMeCTe 4x65=260 SHaqeHl!it. C ROHUOM IISMepeHEJI PC MIT soaapaaaer pas­
BepTRY l! YCHJIeHile B llcxo,nHoe COCTOJlHlle II OCTaHaBnHBaeTCJI. Bec},
npouecc SaHEMaeT 1,2-1,8 C B SaBiJCIIMOCTH OT lJ}JCJIa npll6Jll!xeBJIA,
r ,e , HaRJIOHa XapaKTepHCTHKIl IIJIll' TeMIIep8TYpH Te•

C KOHUOM CHHXpOHMIIY;u,ca "MSMepeHile PC" MIl BHOB}, H81JHHaeT paoo­
TaT}, II nepe)l;aB8T}' o,nHoBpeMeHHo, HO nOJIHOCT},1O HeSaBHCHMO, ,naHHHe
no~ KaHaJIaM TeJIeMeTpHII, rOTOBHOCTh KOTOpHX onpe,neJIJleT no npHs­
HaKaM OT EYCa. ~ o6ecneqeHl!JI pa60TH npiJ60pa C~T TaKJite CJI8,nyJO­
lllHe BcnOMoraTe;u,aue cxeas:
- 6JIOK CHHXpOHHS8UIIH pa60TH C APyrllMH npll60paMH HayqHoro ROMIIJIeR­

ca cnyTHERa,
- 6JIOK npHeMa KOMaH,n II CiJHXPOiJMllY~COB II npHSHaKOB peZHMa TeJIeMeT­

pHH OT EYCa,
- BH,naqa iJBPOPMaUMH 0 peJitHMe pa60TH npll60pa Ha TeJIeM8TpHqecKIlA

KaHM KI,
_. 6JIOK TOtiHHX tiaCTOT, o6eCnetnlB81Ol1lE! see rpeoyeaae tIaCTOTI1 neae-



Oe~e, nponopUBoH~Hoe

2 '1:'2 • .I1ixo,lUnle HanpmtelmJl
TeJI1> HS BXO,!{ A/l{ npeo6ps30BS-

8M PC CJIe,l{,VTOUlBM ocpasoa: C Ha­
peaae PC" MIT nepeKJIlO'iaeT npe.D;­
PC (pBc.3) B reHepaTOp pa3­

MepHo 50 MceK, OTBe,!{eHHHX
T AI2=25 B 'iepe3 5 MceK on­
BeJIBIIl!H8 HaxO,!{HTCJI BHe naana­

), MIT nOBl:l1lIB.eT BJUl noaaaa­
8T BeJUNBHY UFI B T.n. ;

aHBe A2. 1{or,!{8 06a HaIIpmteHHJI
, MIl onpanmBaeT BX 32 paaa

), BJiTDlCJIR:eT Cpe.D;Hee 3HalieHHe
cnoco6oM YMeHbwseTCJI BJUlJIHBe

8I!OMBHaI>TCJI OK01fllaTeJIJ,Hlie 3Ha-

RnDqaeT pa3BepTxy Ra cJIe,D;y­
nOBTOPJIeTcH, TOJIJ,KO HCXC

n
­

ero wara. TaKHM cnoco60M
.-1,0 B HBlIe ITJIaBa~ero nOTeH-
BOsBp~eTCJI B HYJIeBOe HaITPJl­

JDteHBJI pasBepTKH +0,5 B. Ha
. eHBJI (UFI ,UF2, AI2, A2)

peHBJI PC Mn BOSBp~eT pas-
s B OOTaHaBnBBaeTCSi. BeCD

D 0'1' IDIOJIa npHdJmaemlit,
rypH Te•
PC" MIT BROBD HalD/RaeT pa60­
oo'1'DI> HesamrcBMo, ,!{aHHhle
KOTOpliX onpe,IJ;eJIJleT no npas-,

npB60pa C,nyxaT TlUOKe cJIe.I\Yll-

npB60paMB HayliHoro KOMITJIex-

B npH3HaxoB peXHMa TeJIeMeT-

. ce rpe6yeMlle liaCTOTll ,IJ;eJIe-

IDIeM KBaPLlOBaHHOit 'IaCTOT.bl 4,0 MTu.
06~ 6~OK-CXeMa npK60pa nOKa3aHa Ha pMc.4.

lliTaTHaR Te~eMeTpHlieCKaR CHCTeMa (WTG). B TeqeH~e M3MepeHKR Te
MKKponpoLleccop nepe,!{aeT 3aITOMHeHH.ble .D;aHH.ble no TpeM KaH~aM lliTC, .D;Ba
H3 KOTOpWX ~poBHe H O.D;KH aHaAoroB.bli. llieCTh cTapmax pa3pR,1{OB Ka~o­

ro lUIiPpoBOro xaaana npaaanaeaar UFI WlH UF2 , OCTa.aum:eCJI qeT.blpe 6H­
Ta RcnO~h3YDTCJI AnJI 3HaqeIDIi! A2. 06a KaH~a COe.D;HHeH.bl rrap~1anhHo

K,TaK KaK O.D;RH~B rrepBoit nOJIOBRHe Ka,!{pa,a BTOpOit-B .D;pyroH nOJIOBRHe.
nepeKJI~qeIDIe KHWoPMaUHK npOKCXO.D;KT He TO~bKO CKHXPORMllYJIhcaMM JIO­
KaJIhHOrO KOMMyTaTopa, HO H BcrrOMoraTe~hHID~1 .1MnYJIhCaMM B Cepe.D;KHe
Me~ HHMK. TaKKM cnoc060M BoceMh npOBO.D;OB 06ecne'IHBaDT 06a KaRaJIa.
AH~oroBHH KaHaJI rrepe.D;aeT ycaneHKe AI2, T.e. lieT.blpe ClKTa C nOMO~hD

u:lA npeOClpa30BaTeJIJl. 310 peweIDIe Cl.blJIO B.blHy~eHo nepBOHaqaJIhH.blM pac­
npe.D;aneIDIeM TeJIeMeTpKqeCKKX KaH~OB.

~HaJI TeJIeMeTpR'IeCKaJI CRCTeMa EI'MC. IIo.D; npHClop KM-3 pa60TaDT .D;Ba
xaaaaa aaaaoroaoa BepCIDl ETMC, HMeHHO Ji 10 H Ji II no CTaH.D;apTY HPHI'
(liacToTH 5,4 K 7,35 KfU, qM MO,D;yJIflUKJl C MaKCKMaJ1hHOi .D;eBHSLlKei!
±7,5% ,npKqeM MO.D;YJIJlTOPIi JlBJIJlDTCJI oocrasaoa qaCThD El'MCJ, H3 npa­
oopa nocrynaor HaITpHJteHHJI B npeneaax O~ B. ¥1CnO~30BaIDIe 060KX xa­
H~OB HeCKOJIbKO He06HQHOe, noaTOMY Ha HeM OCTaHOBKMCJI no~o6Hee •
KaHMOM Jt1 10 rrepe.D;aJlTCJI O.D;HOBpeMeHHO TpH napaserpa: TH, TP K ~IIU

(cM.pa3.D;eJI 2), 'IaCTOTHO MO,D;yJIKpOBaHHlie Ha Tpex nO.D;Hecy~ qaCTOTax
60, 46 H 37 Iu C .D;eBRSLlKei t!J%. CYMMa aTU rpex HaITpJI&eHHi HOpMHpy­
eTCH B .D;Hana30H 0+6 B. OnHT, nO~qeHHHi 3a nepBHe llJITh MeC8LleB pa­
60TH, nOKa3aJI npeKMY~eCTBO SToro MeTO.D;a nep~ BpeMeHHHM MYJIhTHnJIeK­
COM, nOCKOJIhKY .D;eMo.D;YJIJlTOpH C neTJIei ~All He no.D;XO.D;JIT .D;JIJI OHCTp.blX •
CKattKOB qaCTOTH [ 4] H, zpoae roro , .D;aHHHe nOJ1Y'Iam'CSi aenpepzsao H
oaaoapeaeaao 14 I4CKJIJ)'laIlTCJI norepa RHil>OP~ npH BHXO.D;e lil3 CHHXpo­
HH3Ma. KaHaJI .Ii II I4CnOJIL30BaH .D;JIJI nepenaxa lUI111pOBol Hl@opMalUlH, Ko­
TOpaJI nepenaerca nOCJIe.D;OBaTeJIhHO B BOc1>MH6HTOBWC CJIOBaX (O.D;HH 6HT
AnSi rrpoBepKK qeTHocTH) C 'laCTOTKOi MaHHllYJIJlUHel co CKOpOCThD 446
6KT/ceK. Ka.D;p HHqlopMSUKH CO.D;epEHT He TOJIhKO .D;aHHlie H3MepeHHSi PC.

lAU B Te'leHHe ~THqeTHpexceKYH.D;HOrO ~a OnpSillHBaeT:
- TeKYUUle aHa'leHHJI TH, TP, ~llT H aaaseaae onopaoro HarrpHlIeHRJI '{yB­

CTBHTe~1>HOrO KaHaJIa TP,
- HCTHHHoe 3HaqeIDIe 8JIeKTpoHHoI TeMITepaTypbl Te , BHlillOJIeHHOe C no­
MO~D 3aITOMHeHHOi Ta6JIHLUi (.D;RaITa30H 600-7000 K, paspeaeaae 50 K),
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Ta6apllTii

6. OcaOB!Ule ~
i

MRKpocxeM o6ecneQeHO 1
npa Hanpa:&eHKK 3,6 Be]
pHlEB.JarCJt M: nOTpe6J1e~

nase c Y'IeTOM aBTOpa~
Mecaua npR HenpepblBll~
KoA cxeMH HBAKeTCK ~
'ITO oco6eHHO BalKHO n~
CHCTeMli 6JlOKJdPO:B8J{, ~
C nOMOW,lolO npocToro Yol
aqelKy D OTJIH:'Ule 0'1' A1

ITpl4MepOM npHMeHe~

pe;a.a'lli AaHHliX B TeJIeJII.
EWe (2xIM6101, l~
6HTOBiiA perRcTp, Wi i,
3J1eMeHTOB. i

O;a.HoA 1d3 BalKHeitUn"

HIDi, o6pa60TKK;a.aHH
BJlaro;a.apK ~eHTHqHO

HeKoToplie qaCTH npo
HaH OT~ H npoBe
lllelWe Bcel nporpaMNII"
oKaa8JIOCD BOaMOBHHM
paMMli H8 no;a.nporp
Tpy;lI.HliX peXHMoB HBAa

B KOTOpOM nep~eTCK

BpeMeHHO 44,6 MOB/c

ITOTpe6MeMali MOUl,llOCT:
HanpH~eHMe nHT~

TM KaHaJlli
£I'MC KaHaJIIi
llpK60p KM-3 BlI\eCTe 0

py ROHooJ)epHoA 1lJ1a3Jj

BpeMeHHHM paspemeHHE
pRH TO~bKO 0,64 e),

5. CHcTeM8 MHKp0-3BM

B npB60pe KM-3 BH60p THna MHKpOnpO~eccop8 JiBJIJieTCH KOMIIpOMHCCOM
Me~ rroTpe6JIeHKeM 11 CKOpOCTblO onepauHl. OnTHMaJIbHHM pemermeM OKa­
sanCJi MIT Ha TeXHOJIOrHB ~, HMeHHO TBrr 1MG100 npoHSBo;a.CTBa Inters11
(CiliA) [5]. 3'1'0 ,lUIeH~aTl'I6BToBHI MIl, KOMaH;lI.H xoroporo nOJIHOCT!>1> co­
oTBeTcTBYllT Mlrm-8BM PD P-8 [6] rrpOJlSBO,lJ;CTBa Digital Equipment
(CiliA). TIp. MaKCBMRJIDHoft TaKTOBOft qaCTOTe 4 MrU B HarrpREeHl'lH nKT8ImJi
5 B,IM6IOO nOTpe~eT MeRee 20 MBT B ,lJ;JIJi cnOEeHiH ~EYX ~e~aTH6H­

TOBIiX cnOB Tpe6yeTcH 5 MKCeK. C rrOMOmPlO 06me~ ~YXHanpaBJIeHHOA Ma­
rHC~8JIB, KOTOpa.a rrepeHocBT KaK KO~, TaR H ~aHHHe, K MHKpOnpO­
ueccopy nO;lI.RJIl>qeHH:
- sarr0MeHBq~ee YCTpoAcTBO SY 12x2048 6BT, BS ROTOpUX nOJIOBHHa npH­
~eEHT n3Y, B KOTOpol xpaHJiTCJi nporpaMMa H nOCTORHHHe, BTOpa.a no­
JIOBHHa COCTaBJIJieT 031,
- peracrp ynpaBJIeImJi yCBJIeImeM npa l'JSMepeIDIif PC,
- U/A npeo6pa30B8Tenb paSBepTKE PC,
~qp8~asoBaTe~ (8 6BT) c rrepeKRvqSTeJIeM He Bxo~e,

- HHTe~lc BHXo~a ,lJ;aHHHX B ETMC C npeo6paSOBaTeJIeM E3 napaJIJIe~

Horo B nOCne~OBaTeJIb~ KO~ ( UART ),
- HHTe~ftc c perKCTpOM ;lI.JlJi BHXO,n:a ,n:aHHHX B illTC,
- perHCTp Bxo~a .~pMaUBE 0 peEBMe pa60TH KM-3.

Bee cxeMH nOCTpoeHH Ha MKKpOCXeMaX C TeXHOJIOrmel KMnn sa Hc~e­
HBeM nepe,n:aTq}!KOB B MarHCTPaJI~, KOToplie nOCTpoeHH H8 MaJIOMOmHHX Me
TBna TTA C ,lJ;BO,lJ;aME lliOTTKE. HeRoTopRi BHTepec npe~CTaBnHeT peweHle
TISY. TaR KaK noxa He cymeCTByJJT no.n;x:o~e IIII3Y C HHSRHM rroTpe6JIe­
lmeM, IISY 6HJIa ocymeCTBJleHa aa MHRpOCXeMaX 1111>518 rana 031, y ROTa­
pHX OJIORllpyeTcH BXO.n; sanaca Z BO BpeMl! BliRJlll)tJermH npaoopa nKTSrme

- IIJIaBBIX1lBe nOTeHUllaJIH paooxero H onopaoro 3JIeRTpo,n:OB (FPC, FW),
- TeMIIepaTypy MORa npe.nyclIJ.mTeJleA Il aaaxeaae HanpJlJteIDIJi IDITamJJi

BHTerp8JIl>HWC exes,
- ,lUIa CJIOBa rrporpaMMH MHKpo3BM - nOJIH8lI rrporpaesa nepenaeroa B BOCl>-

Mil UBKJIBX.

Bearo nO~aeTCJi 65 ~OB no 15 CJIOB. EnOR nepe;a.aqH Haq}lHaeTCH
JI,ByMJi CJlHXpOCJIOBaMH H BHi!>0PMaInJel 0 peuMe pa60'l'li npB6opa, saxaH­
qHBaeTCH KOHTPOnbHOI cyMMoI PI OnHTb .n.B,1MH CBHXpOCJIOBaMII. B ~ae
BOCDMHCeKY~Horo UBKJIa ~OPM8T MORa O~HaKOBHft, HO K~ co,n:ePEHT
TOJIbRO qeTHpe CJIODa - HSMepeIDIe PC B BCTBKHaff TeRymaa TeMIIepaTypa Te.



3JIeKTpOJtOB (FPC. FW) ,
eRBe H8IlpmtteHlfR IDJTaHHR

orpaMMa nepe~eTCg E BOCb-

K nepeJtaQB Ha~HaeTCg

pa60TH npBoopa, SaKaH­
CISXPOCJlOBaMH. B~ae
OM, HO KSJUl co,nepuT
8Ji TeRy1I{M TeMIIepaTypa Te.

, pa SIllJUleTcSI KOMIIpOMHCCOM
IM8JI.OHHM pemeHlfeM OKa­

roo npOHSBOJtCTBa Intersil
KOToporo nOJIHOCTb~ co­

"CTHa Digital Equipment

,~ I HanpmtteHlfI IDJTaHHR
OIeRBSI JtByx JtBe~aTI6B_

el .ltBYXHalIP8BJIeHHoi Ma-
B ,ltaHHlie, K MBRpOnpo_

-.3 KOTOpHX nOJIOBBHa npa-.
• nOCTOSIHHHe, BTOpaR no-

eM Ha BXOJte,
BaT8JIeM liS napaJIJIeJIb-

nrrc,
'B-3.
. ll.IOI'leA RMmI sa l'Ic1tlIJO':ie­
poem Ha MBJIOMOlQHWr 1IC
IIP8JtCTaBJIReT peweHBe
3Y c RBSKBM nOTpe6JIe-

Af)5IB TIna 03Y, Y KOTO­
eRBSI npJJ'60pa Jnl'TaHHe

l.lHKpOCXeM ooecneseso NiCd aKKYMYJllITOpaMH C eMKOCTblO IDO MAqac
npa aanpazeaaa 3,6 B. AKKYMYJllITOPIi npa BKJllOqeHHOM npaoope nonsa­
pRmaIOTCR H nOTpe6JIeHKe SY B ~eM peEKMe MeHbwe I MKA, n03TOMY
naae C yqeTOM aBTopaspR,II.KK [7J conepzaaae IISY ,nOJIlltHO xpaaarsca 2-3
MecJ{Ua npH HenpepliBHoM BHKnIOqeHKK npK6opa. bOJIbillKM BliKrpliWeM Ta­
Kol cxeMii aBJIReTCR BOSMOlltHOCTb onepaTHBHoro nepenporpaMMKpoBaHHR,
qTO oc06eHHo BalltHO npH HacTpolKe npa60pa. Bxo,n SanKCH .nM caMol
CKCTeMIi 6JIOKHpOBaH, O,nHaKO, ero MOlIHO "OTKPIiTb" BHeWHI!M CRrHaJlOM.
C nOMO~blO npocToro YCTpofcTBa BOSMOlltHO 6liCTpO nepelll'lCaTb JIXOYIO
RqeiKy B OTJIl'lqRe OT JtJIl'lTeJIbHOi nepesanHcH cxeM IIIISY.

IIpKMepoM npKMeHeHBR KHTerpanbHIiX cxeM EHC aBJIReTCR HHTe~eic ne­
penaxa ,naHHIiX B TeJIeMeTpHlO (pHc.5). Ha naare HMelOTCR TOJIDKO TpH
EHC (2xIM6IDI, IxIM6402), nsa BOCbMH6KTOBlie peracrpa , O,nRH qeTlipeX­
6HTOBliH perKCTp, U!A npe06paSOBaTeJIb KaHaJla K3 H HeCKOJlbKO pa.nao­
3JIeMeHTOB.

O,nHoi KS BalltHeawKx sa,naq RBJllIJIaCb p8spa60TKa nporpaMMli KSMepe­
HBR, 06pa60TKK ,naHHIiX Ha 60PTY H ax nepe,naqR B 06e TeJleMeTpRK.
EJIaro,napR HJteHTKqHOCTH RSliKa IM6IOO K ,npyrHx I~HH3BM 61iJlo BOSMOlItHO
HeROToplie qaCTK nporpaMMli oTpa6oTaTb Ha 3TRX MaWKH8X, HO OKOHQaTeJIb­
HaR OTJIa.nKa K npOBepKa 61iJla npOBe,neHa Ha co6paHHOM npR6ope. PaSMe­
~eHKe BCea nporpaMMli BMeCTe CTa6~ nOCTor.unIIiX B 1024 CJlOB II3Y
OKaS8JlOCb B03MOlItHIiM TOJlLKO nOCJIe,nOBaTeJIbHIiM ,neJIeHKeM OCHOBHOa npor­
paMMli Ha no,nnporpaMMli, K KOTOpliM o6pa~aIOTCg HeCKOJlDKO pas. O,nHKM RS
Tpy,nHIiX peuMoB RBJlReTCR paoora B 6liCTpIiX pelKHl&lx om + HIT - Te),
B ROTOpOM nepe,naeTCR 300 CJIOB/ceK B TpH KaH8Jla PTe K npK 3TOM O,nHo­
BpeMeHHO 44,6 CJIOB/C B ETMC BMeCTe C pesYJIbTaTaMH Bcex BliqaCJIeHHI.

Bec npH60pa 2850 r (aJI8XTpOHKKa KM-3)
800 r (,naTrmK C npe,nyCKJIl'lTeJIJIMH ,ll3T-2)

I'aoaparu I36xI36X200 MM (KM-3)
r6 WO x 60 MM (,ll3T-2)

IIoTpe6JlReMaJI MO~HOCTb 6 BT
Hanpazeaae rnrT~ 24 - 34 B nOCT.
TM zaaans 12 aH8JlOr, 2 lU'I'lJpa
J?l'MC KaHaJIIi 2 anaaor ,
IIpR60p KM-3 EMeCTe C ,IJ;aTq}1XOM ,llJ'r-2 HSMepReT 3JleKTpoHHYIO TeMllepaTy­
py llOHo~epHoH llJIaSMIi B .nnanaSOHe 600-12000 K MeTo,nOM Bq Soa,na C
BpeMeHHIiM paspeweHlleM nopR,nKa 0,1 C (B pemllMe 3AII-4 ~s-sa TeJleMeT­
pHH TOJlbKO 0,64 c), paspemeHlle no TeMllepaTypaM nopR,1I.K8 15 K. Conpo-
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Bo~a~M rrapaMeTpOM RBnaeTca nnaBa~~ rrOTeHUHan M30~p0BaHHOrO

30~a OTHOCKTe~bHQ Koprryca cnyTHKKa. BTopYM ~OM pa60T~ rrpa60pa
RB~eTca HSMepeHKe pacrrpe~e~eHHH CKOpOCTeA TennOBHX a~eKTpOHOB C
B03MO*HOCTbD rrpOBepKK, HaCKO~bKO pacnpe~~eHKe aHeprRA oTnxqaeT­
CR OT MaKCBe~OBCKOrO. Yxe B npouecce o6pa6oTKH nO~qeHHHX ~QH­

HHX npOBep~aCb BOSMOmHOCTb nO~qeHHH 3HaqeHKI a~eRTpOHHOA KoaqeH­
TpauHH B Haqane Ka~oro K3MepeHHH PC.

"cnO~b30BaHMe MKKponpoueccopa B 60PTOBOA annapaType npOBepano
B03MOmHOCTb R nO~TBep~o Ba¥HOCTb nporpaMMHoro ynpa~eHKH He
TO~bKO K3MepeHReM, HO K o6pa6oTKoR ~aHHWX H ax B~aqea B Te~eMeT­

pHD. ITo~TBep~eHKe ~o~rocpoqaoA pa60Tocnoco6HOCTK KHTerpaAbHHX
cxeM ID~ K exeM ~C ~eTca BaEHHM ~TOPOM npR paspa60TRSx 6y­
,Ir,yUUiX asoneplIMeHTOB.

B 3~qeHKe nOKaxeM npKMep~ peSY~bTaTOB, nO~qaeMHX B 60AbWOM
KonxqeCTBe KaK rro KaHanaM ETMC, TaR H,B OCHOBHOM, TeAeMeTpKeA lliTC.
Ha pHc.6 nORa3aH~ rpaiPKKR TH, TP il ~ID.l (xaaan Jj IO ElMC) COBMeCTHO
C HaqanOM Ts6~ rrapaMeTpOB, rrepe~aBaeMHX RaHanOM j II, qaCTb KO­
TOpHX (Ra~Ua TpeTKA 6~OK) rreQSTaeTCR B TeMrre npKeMa. Bce 6~OKH

SarrHCHBa~CR noene npeo6paSOBaHHH B 6aHTOBYD CTpyRTypy aa ~po­

BoA MaI'HHTexpoH B IPoPMsTe ~. Ha pHcYHKe ? noxasaa npaaep o6pa60TaH­
HWX ~aHHHX lUTe, O~HO RS K3MepeHHA PC (miTOR 184) H aa pRcyHKe 8
XO~ 3AeKTpoHHOA TeMnepaTYP~ H 3AeKTpoaHoA Ro~eHTpSUKH R3 BaTKa
86 no ~aHH~ peXHMa 3AIT-3. 3~ecb npKBe~eHa cOKpa~eaHaa reoPK3Kqe­
CRaa npKBff3Ka (B~coTa H B KM, COAHeqaoe MeCTHoe BpeMH K 3aaqeHHe

L -nSpaMeTpa). K KOHUY aBrycTa 19?9r. npK60p Kf~3 BMeCTe C ~py­

roA annapaTypoA crryTHKKa 3aBep~ illeCTb MeCRUeB 6e30TKasHoA pa­
60TU.
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