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1. BBEAEHHE 

Om,caHHble H11)1{e noAnporpaMMbl cocTa011eHbl AilR 3BM TPA-70, 11 np11-
MeHRIOTCR AilR ynpaBJleHl1R 11 o6pa60TKl1 peayilbTaTOB 113MepeHl1H, Ko
TOPble npOl13BOARTCR np11 11CCJleAOBaHl111 CBOHCTB ceepxnpOBOAH11KOB. 
noAnporpaMMbl Han11caHbl Ha R3b1Ke ACCEM6nEPl1~,oH11 11cno11bay10T na
KeT 611611110Te4HblX noAnporpaMM 0epc1111 LM-0005-V010!Y2~ KOTOpb1H 
BXOA11T e cocTaB MaTeMaT114ecKoro o6ecne4eH11R 3BM TPA-70.CneAyeT 
OTMeTl1Tb, 4TO 3BM TPA-70 11MeeT 16K c1100 onepaT11BHOH naMRTl1, 
AI111Ha CJlOBa 16-pa3PRAHaR. 

np11 COCTaBJleHl111 noAnporpaMM Y411TblBalOTCR oco6eHHOCTl1 pa60Tbl 
3BM c KpeHTOM KAHAK, B KOTOPOM HaXOA11TCR 3Jl~KTPOHHaR annapa
Typa. rnaBHOe BHl1MaH11e YAeJlReTCR COKpa~eH11IO AO M11Hl1MyMa epe
MeHl1, 3aTpa411BaeMoro Ha aHaJll13 nony4eHHblX AaHHblX 11 Ha Bb1Aa4y 
KOMaHA ynpa011eH11R. 

2. Bb14HCnEHHE BEnH4HHbl KPHOrEHHOf1 TEMnEPATYPbl 

HaMepeH11e TeMnepaTypbl RBJlReTCR OAHOH 113 aKTyaJlbHblX 3aAa4 
Kp11oreHHblX 3KCnep11MeHTOB. 8 Ka4eCTBe TepMOAaT411KOB o6b14HO 11c
n0Jlb3YIOT yrOJlbHble pe311CTOPbl <1J11pMbl A1111eH-lipeAJ111 /s/ • Bb1411CJleH11e 
BeJll1411Hbl TeMnepaTypbl npol13BOAl1TCR no <IJOPMYJle 

m k -1 
T= t !. Ck(lnR)] , /1/ 

k=-m 

rAe R - conpOTl1BJ1eH11e TepMope311CTOPOB A1111eH-6peAJ111; ck- KOH
CTaHTbl, COOTBeTCTBYIO~l1e np11MeHReMblM TepMope311CTopaM. 

411c110 m, 0e1111411Ha KOToporo o6bl4HO He npeeblwaeT 3 /np11 m> 3 
T04HOCTb Bbl411CJleHl1R yBeJll1411BaeTCR He3Ha411TeJlbHO/, AOJl)l{HO 6b1Tb 
3aAaHO B ABOl14HOM KOAe. OcTaJlbHble 11CXOAHble AaHHble npeACTaBJle
Hbl B HOpMaJll130BaHHOi1 <!JopMe C n11aea10~eH aanRTOH /2/. 

noAnporpaMMa Bbl411c11eH11R TeMnepaTYPbl 11MeeT HaaeaH11e TEMPO 
11 COCTaBJleHa B B11Ae OTAeJlbHOro CTaHAapTHOro cerMeHTa/1,2/. 0Ha 
aaH11MaeT 94 CJlOBa onepaTl1BHOH naMRTl1. MaKCl1MaJlbHOe BpeMR ee 
BblnOilHeHl1R COCTaBJlReT (3,5+m) MC. A11rop11TM noAnporpaMMbl npeA
CTaBJleH Ha 6110K-CXeMe /p11c. 1/. 

nepeA BblnOJ1HeH11eM noAnporpaMMbl BeJll1411HaR AOJl)l{Ha HaXOA11TbCR 
B CT3Ke, OCTaJlbHble - B 0611acT11 naMRTl1, aApec nepBOH R4eHKl1 Ko
TOPOH xpaH11TCR B aKKYMYilRTope AC2. Pacno11o)l{eH11e AaHHblX B 3TOH 
0611aCTl1 naMRTl1 TaKOBO: 411CJ10 m, KOHCTaHTa Co, KOHCTaHTbl C111 c_1 ,..,..._, _______ _ 

(~'.l,"ii:SX;r:,:c1; .... li:ti! ;,,,:Jt,r\;,:q)1f l 
l:tCftli;:::.. t.tf .:tt,~~;~.:Jl~ 

E~-:.~Jif'{OTEH,\ 

I 



Bxo.n 

T • Co 

Y•1;k•1 

Y .. X.Y 
z-ck. Y+C-k• y-k 

ito 

ltixo.n 

k • k+1 

PHc.l. BnoK-cxeMa anropHTMa noA
IlporpaMMbl TEMPO. 

11 T-A· .Pe3y11bTaT Bbl411C11eHl1R xpaHl1T
CR B CT3Ke B HOpMa111130BaHHOH C!>OpMe 
c n11aea~~eH 3anRTOH. 

noAnporpaMMa TEMPO fibl11a 11cno11b-
3oeaHa np11 npoeeAeH1111 cTeHAOBblX 
11CnblTaHl1H ceepxnpoeoAHl1KOB A11R 113-
MepeHl1H Kp11oreHHOH TeMnepaTypbl /a/, 
noTepb 3Hepr1111 /4/, Ten11oeMKOcT11 11 
Ten11onpoeoAHOcT11 ceepxnpoeoAH11-
Koal5/. B 3Tl1X c11y4aRx A11R Bbl411c-
11eH11R TeMnepaTypbl 11cn011b30Ba1111cb 
6011ee npOCTble C!>OPMY11bl: 

T--~R • 
(K1 lgR + K2) 2 /2/ 

K1 11 K2- KOHcTaHTbl, 111111 

T=-BK /3/ 
lgR+~-A 

IgR 
A, B 11 K - KOHCTaHTbt. 

C!>opMy11bl /2/ 11 /3/ RB11R~TCR 1111Wb 
4aCTHbtMl1 C11y4aRMl1 C!>OPMYJlbt / 1 / C 
411C110M ffi= 1 , 

KpoMe Toro, noAnporpaMMY TEMPO MO>t<HO np11MeHRTb 11 np11 Ka11116.
poeKe pe311CTOPOB A1111eH-6peA1111 /Bbl411C11eH11e TeMnepaTypbt npmt3BO
A11TCR C ffi=3 /. 

3. YnP/\BflEHHE nPorPAMMATOPOM 

A11R aeT0MaT113a41111 npo4eccoe 11cc11eAOBaH11R ceoHcTe ceepxnpo
eoAH11Koe 6bt11 C03AaH nporpaMMaTop 11CT04Hl1Ka TOKa/6/, KOTOPblH 
MO>t<eT pa6oTaTb aeTOHOMHO. B 3TOM pe>t<11Me pa60Tbt OH reHep11pyeT 

-l1Mny11bCbt HanpR>t<eHl1R C nOCTORHHbtMl1 aMn1111TYAOH 11 CKOPOCTb~. Ha
pacTaH11R/cnaAa, B pe>t<11Me ynpae11eH11R nporpaMMaTOPOM OT 3BM 3Tl1 
napaMeTpbl MO>t<Ho 113MeHl1Tb noc11e Ka>t<Aoro reHep11pyeMoro 11Mny11bca 
HanpRlKeHl1R. 

noAnporpaMMa, Han11caHHaR A11R ynpae11eH11R nporpaMMaTopoM OT 
3BM TPA-70, 3aAaeT 3Ha4eH11R aMn1111TYAbt 11 cKopocT11 HapacTaH11R/ 
cnaAa BbtXOAHbtX 11MnY11bCOB HarJpR>t<eHl1R nepeA Ka>t<AblM 3anyCKOM npo
rpaMMaTopa. noAnporpaMMa 11MeeT Ha3aaH11e PROPAR 11 3aH11MaeT 
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PHc.2. ~OpMa CHrHana Ha BbIXOAe 
nporpaMMaTopa, ynpaBJVIeMoro OT 
3BM: a/ c nHHefiHo BospacTruo
~eii 8.MIIJlHTYAOfij 6/ C nHHCfiHO 
B03pacTruo~efi CKOpOCTbW Hapa-
CTaHHH/cnaAa. 

36 R4eeK onepaTl1BHOH naMRTl1. BpeMR Bblno11HeHl1R ·noAnporpaMMbl 
COCTaB11ReT 60 MKC. 

HCXOAHble AaHHbte A11R noAnporpaMMbt 3aAa~TCR B ABOl14HOM KOAe 
11 3an11CblBa~TCR B 0611aCTl1 naMRTl1, aApec nepaoi1 R4eHKl1 KOTOPOH 
3anoM11HaeTCfl B aKKYMY11RTOpe AC4. Pacno11o>t<eH11e 11CXOAHblX AaHHbtX 
C11eAY~~ee: np11pa~eH11e aMn1111TYAb1, np11pa~eH11e CKOPOCTl1 HapacTa
Hl1R, np11pa~eH11e CKOPOCTl1 cnaAa BblXOAHblX 11Mny11bCOB. 

C noMO~b~ noAnporpaMMbl PROPAR Ha BblXOAe nporpaMMaTopa 
no11y4eHa cep11R 11Mny11bCOB C 1111HCHHO 113MCHR~~eHCR aMn1111TYAOH 
/p11c.2a/ 11/111111 C 1111HCHHO 113MeHR~~eHCR CKOPOCTb~ HapacTaH11R/ 
cnaAa /p11c ._2§_/. 

4. 06PA60TKA PE3YflbTATOB H3MEPEHHA TEnnonPOBOAHOCTH 
H TEnnOEMKOCTH CBEPXnPOBOAHHKOB 

B COCTaB nporpaMMHOro o6ecne4eHl1R Cl1CTeMbl 113MepeHl1H Ten110-
npoeoAHOCTl1 11 Ten11oeMKOCTl1 ceepxnpOBOAHl1KOB/5/ BXOART noAnpo
rpaMMbl o6pa6oTKl1 pe3y11bTaTOB 113MepeHl1H, noAnporpaMMbl Bbln011HR
~T c11eAY~~11e onepa41111: 

no 

1/ 6blcTpoe c11e>t<eHHe 3a 113MeHeH11eM TeMnepaTypbl; 
2/ Bbl411C11CHl1e Be1111411Hbl Ten11onpoeoAHOCTl1 A 11 Ten11oeMKOCTl1 C 
C!>OpMy11aM 

f A=-• Q 
F TM-TO 

F C =0.2. eA•r, 

/4/ 

/51 

rAe e - A1111Ha ceepxnpoeoAR~ero 06pa34a; F - era nonepe4Hoe ce-
4eH11e;. Q - MO~HOCT b, Bb1Ae11ReMaR Ha rpeeaTe11eM; T O - i"eMnepaTy
pa, nOAAepm11eaeMaR nocTORHHOH Ha OAHOM KOH4e 06pa34a; TM- MaK
Cl1MyM TeMnepaTypbl Ha APYroM KOH4e 06pa34a; r - epeMR, 3a KOTo-

. poe_ TeMnepaTypa T Ha KOH4e o6pa34a naAaeT OT TM AO Tr =0,5(Tp.rT
0
), _ 

H3MepeHHe TeMnepaTypbl npOl13BOA11TCR C noMO~b~ TepMope311CTO~ 
poe AJ111eH-6PeA1111, KOTOpble 3an11Tb1Ba~TCR nocTORHHblM TOKOM 100 MKA • 
naAeH11e HanpR>t<eHHR U Ha TepMope311cTopax 113MepReTCR aHanoro-
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PHc.3. AnnpoKCHMal..lHH H3Mepel!HH BpeMeHH r. 

1: 

tk 't tk+t t 

4H¢poswM npeo6pa3osaTeneM/AUn//~/ 
no 3Ha4eHH~ U onpeAenReTcR se
nH4HHa conpoTHBneHHn R TepMope-
3HCTopoe. CooTBeTCTBY~~ee 3Ha4e
HHe TeMnepaTypw BW4HCnneTCR no 
¢opMyne /3/ c noMO~b~ noAnporpaM
Mbl TEMPO. 

AnR noswweHHR T04HOCTH H3Me
peHHR speMeHH T He06XOAHMO T04-
HO onpeAenHTb MOMeHT, KOrAa 
T= Tr • 0AHaKO Ha npaKTHKe HaH-
6onee sepoRTeH cny4aA, KOrAa T 
nepexoAHT 3Ha4eHHe TT H H3MepRe
MaR senH4HHa T < T 7 • B 3TOM cny-
4ae ocy~ecTsnReTCR cneAY~~aR an

npoKCHMa4HR. AnR Ka>KAOro H3MepeHHn Tk 3anoMHHaeTCR COOTBeTcT
By~~ee 3Ha4eHHe BpeMeHH t k . EcnH B (K+l) -M H3MepeHHH TeMnepaTy
Pbl senH4HHa Tk+l > TT • TO OT6paCblBaeTCR CTapoe 3Ha4eHHe t k H 3a
noMHHaeTCR HOBOe tk+l • EcnH T k+l<Tr , TO H3MeHeHHe TeMnepa-
Typbl B HHTepsane OT Tk AO Tk+l C4HTaeTCR nHHeHHblM 1-1 speMR 
r onpeAenReTcR no ¢opMyne 

T -T 
T=t - k+l T (t -t ) 

k+l T _ T k+l k • 
k+l k 

/6/ 

Hnn~cTpa4HR 3Toro npo4ecca npeAcTasneHa Ha pHc.3. AnR Toro 
4T06b1 annpoKCHMa4HR 6onee T04HO oTpamana peanbHOeH3MeHeH1-1e 
TeMnepaTypw, He06XOAHMO yMeHbWHTb speMR MemAY ABYMR H3MepeHHR
MH (tk+l -tk) AO MHHHManbHOro 3Ha4eHHR. C 3TOH 4enb~ ocy~ecT
snReTCR cnemeHHe He 3a H3MeHeHHeM BW4HCneHHOro 3Ha4eHHR TeM
nepaTypw T, a 3a H3MeHeH1-1eM senH4HHW naAeHHR HanpRmeHHR U Ha 
TepMope3HCTope, TaK KaK speMR BW4HcneHHR T COCTaBnReT HeCKOnb
KO M1-1nn1-1ceKYHA /CM. '7a3Aen 2/, 4TO 3Ha4HTenbHO 6onbwe speMeHH 
H3MepeHHR U/40 MKC 7/;. 

noAnporpaMMa, KoTopaR ocy~ecTBnReT H3MepeHHe U,t 1-1 cpasHe
HHe u cUr ,3aHHMaeT 25 R4eeK onepaTHBHOH naMRTH. BpeMR ee sw
nonHeHHR COCTaBnReT 45 MKC. 

BenH4HHa Rr, no KOTOpoA onpeAenneTCR u,,BW4HCnReTCR no AaH
HOMY 3Ha4eHH~ T 7 noAnporpaMMOH RESIST. ~opMyna pac4eTa nony-
4aeTCR H3 swpameHHR /1/ AnR cny4an m=l: 
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HcxoAHWe AaHHwe AnR noAnporpaMMW RESIST 3aAaHw s HOpManH-
30BaHHoA ¢opMe C nnasa~~eH 3anRTOH. BenH4HHa T HaXOAHTCR B 

CT3Ke. AKKyMynnTop AC2 coAepmHT aApec nepsoA n4eHKH o6nacTH 
naMRTH, rAe xpaHRTCR KOHCTaHTW Co, C1 H C_1.Pe3ynbTaT BW4HC
neHHR xpaHHTCR B CT3Ke. 
· noAnporpaMMa REITTST aaH1-1MaeT 80 cnos naMRTH. MaKc1-1ManbHoe 

speMR ee swnonHeHHR pasHo 9,6 MKC. noAnporpaM~a cocTasneHa 
B BHAe OTAenbHOro CTaHAapTHoro cerMeHTa 1-1 MomeT HaHTH npHMe
HeHHe npH KanH6poBKe pe3HCTOPOB AnneH-npeAnH. 

5. 3AKm14EHl1E 

HanHcaHHble AnR 3BM TPA-70 noAnporpaMMbl 6b1nH pa3pa6oTaHbl AnR 
peweHHR OTAenbHWX 3aAa4 ynpasneHHR H o6pa60TKH pe3ynbTaTOB 
KpHoreHHMX H3MepeHHH. HaH6onee 4aCTO npHMeHReMwe nOAnporpaMMW 
/TEMPO, RESIST , PROPAR / cocTasneHbl B BHAe cTaHAaPTHblX cer
MeHTOB, 4TO no3BOnReT BKn~4HTb HX B COCTaB nporpaMMHoro o6ecne-
4eHHR CHCTeM KOMnneKCH~X H3MepeHHH napaMeTpOB csepxnpoBOAHM
KOB, KOTOPble pa6oTa~T Ha m1H1-11-1 c 3BM TPA-70. 

B 3aKn~4eHMe aBTOP swpamaeT rny6oKy~ npM3HaTenbHOCTb H.¢.Kon
na KOBY 1-1 B. A. CMMpHosy 3a no11Aep)KKY pa6oTbl 1-1 none3Hble coBeTbl. 
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