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3aKOHOMOPHOCT ~ HecTa~~OHapHOH TennooTAa~H K BWHy~eHH~M nOTO
K3M A8y~a3HorO ren~R npa~T ~4eC K~ He HccneAOBaH~. XOTR H3seCTHO , 
H3np~Mep, ~fO cTa6HflbHOCTb C8epxnpo80AR~ero Ka6enR npM ~Mnynbc

H~ X TcnnOBwx HarPY3Kax c xapaKTepHOH A~TenbHOCTbO nopRA Ka MHn
~~ceKYHA Mo*eT 3 Ha~~TenbHO pa3nH~aTbCR B 3aB~C~MOCT~ OT ~a3080ro 
COCTasa renH~ B sa30pax Me~AY npoaOAHHKaMH/ J / . 

npH nOArOTOBKC H np08CAeHH~ nOA06H~X 3Kcnep~MeH TOB OAHa H3 
np06neM COCTOH T B c03AaH~M KOMnneKca 3neKTpOHHO~ annapaTYPW . 
CTPYKTYPa lo1 COC-TaB KOTOPoi1 paCCHOTpeHbI B AaHIiO~ pafiOTe . AnnapaTY
pa n peAHa 3Ha4eHa AnR npoaeAeHMR HccneAosaHHH no HeeTa4MOHa pHO~ 
~ CTaU~OHapHOH l ennonepeAa4e K nOTOKY A8yx~a3Horo ren~R lia Ten
nOBOH MOAen~ ITMI C8epxnp080AR~ero MarHMla npHMeHHTe nbHQ K 3aAa 
4a~ KpMOCTaT~po8aHHR YCKopHTenbHO~HaKonHTenbHoro KOMnneKca /YHK/ . 

Tenno8wAenRQqlo4H 3neHeHT /T831 TM H3rOTooneH 1101 oeHODe TONKO':; 
ITon~~HoH oKano 1 MKM/ nneHKH ~3 yrnepOAa . kOlopaR Hcnonb3yeTcR 
B Ka4eCT8e Hano~HepUHOHHoro Ha r pcaaTenA H OAHoepeMeHHO Ben~~HHOH 
caaero conpoTMBneHHR ~apaKTePM3yeT TeMnepaTYPY nOBepxHoeT~/2/. 
TM COCTOHT H3 ABeHaA4aTH T83, npeA CTaa~R~HX eo6oM ranbBaHH4e
CKH pa3Aen~HH~e 4epeAY~HecA y~act KH c nO BepXHOCTRMH 1~1 0-4 M2 
H 2x lO- J M2. ConpoTMBneHMe 3T~ X Y4aCTKoa Ha ypoBHe r enHeDwX TeM

nepaTyp HaxOAHTCfl COOlBeTCT oeHHO B npeAenax aT 0 . 2 AO 1,0 KOM 

H aT 3.0 AO 6,5 KOM . YCno8HO 3TH y~acTKH Ha3BaH~ : AaT~HK IAI 
TB3n H HarpeeaTenb IHI - T83H. ConpoTManeHHe T83 aaOHeHT OT TeM
nepaTypW HenHHeHHO M, HanpHMep, A~R TB3H B HH1epa ane TeHnepaTYP 
OT 4.5 AO 5,5 K annpoKCHMHpye TcR $YHK4He~ BH~. T = 7330.~7/RO.846. 
rAe T - l CMnepaTypa t R - c onpoTM8neHHe T83H. AHana30H YAenbHoH 
~HOC1hl B~AenAeMOH B 183, HoweT Ha~OAHTbCR B npeAenax OT 100 
AO 5000 811M 2. np~ 3TOM npeAcTaaflRe T M~epec ~ccneAoBaHHe npo
4CCC08 TennooTAa4H K nOTOKY ABy~~a3Moro ren~R KaK c nOM~bc BCCM 
TM. BKnc~a~eH AeeHaA4al b TB3. TaK M C OAHHM TcnnoB~AenR~HH 
3n~eHTOM. 

rnasHWH Y3nDM 3neKTpOHHOH annapaTYPW AnR npoecACHHR HccnCAO
saHHk Ha TM RBnReTCA yeTpoHCTBO. ofieene~HBa~ee BWAeneHHe M~
HOCTH B T83. An~ 3THX ~eneH 6wn pa3pa60TaH YCHnHTenb M~HOCTH 
IYMI, CTpYKTypHaR CXeMa KOToporo n peAcTaBneHa Ha pHc . l . YM co
Aep*HT PRA 6noKOB, h3 KOTOP~X A8~ HenocpCACToeHHO npCACTaeflROT 
c06o~ YChn~Te~HI pa6oTa~He Ha TB3D H TB3H, a OCTanbHwe 06ecne
~~ea OT pa 60Toc noc o6HocTb YCHnHTene~ /6noXH TpaHc~pMaTopoe, nH 
TaOll,I1X HanpR llleHHH . 3al.UHT bI 11 3t<BHBane HTHbiI)( Harpy30K/. 

KOHCTPYKT HBHO YH B~non HeH e MCXa HMKe CTSHAspTa KAHAK. TSKoe 
npHMeHeHHC MexaHHKH KAMAK 06ner 4a e T COBMCCTHMOC Tb C n p~MeHRe~oH 
Ha Kp"Or eHHOM C T e H~e OHHy/3 / annapa2YPo~ B CTaHAapTe KAMAK. 
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YCHn~re nb M~HOtTH npeAHa3Ha4eH AnA pa60TW B ~BYX pe~HMax 
cTa6HnI<1 3a4~'H - Hanpn*CH11A hl1H MOUI,H OCTH. PeaJlH3aUl1A B YM pe)l(HMa 

c Ta6Hl11<1 3a41.1H MOUlHOtT .... lfe06xoAHHa no cl1ejlyOq,ev. npHl.IHHC. npM no

Aa'-le OTHOOltellbt~O BblCOKoro Hanp.AJt(eHHA /U ') 100 B/ 9 PC*HMC CTa

fi"".I1~3.a~M'" Hanp1t)t(eU~1A ConpOH1BneH ....c n/leMKM:- a cnCAosaTellbHO. 

~ ee TeMnepaTypa , H3MCHA~TCR 60nee 4eM Ha 30t B Te4eH~C Ae~CT 


BHA HM rl ynbca HanpAlIIetH1R . B CBA3H C 3THM npat<TH4CCKH KCB03JotO*~iO 


HenocpC,Q,C'TBCHHO BbiAClllti1 b n Pl-14HHbI H:;Jt.~CHeH""R TeMnepaTYPax, KOT opble 

MorYT 6Yfb ceA3aH~ KaK C OC06CHHOCTRMH n pOLl,eCCa ~eCTa4HOHaPHO~ 


TC"nQOTA~4H . TaK H C POCTOM BO apCMCH H Tenn080~ Harpy3K~ . 
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CxeMbi yc~mHelle~, Har py * e HHblX Ha T63H ... TB3 ll . OT.nI-11.4aIOTCR 
YPOBHCM B~xOAHoro Hanpn*eHHA. Ha TB3~ nO~aCTCR HanpR*eH~e 
0-20 B Ie pa60""M A"ana30HOM 2-2 0 B/, a Ha TB3H - 0-200 8 / e pa
604~M AH a n a 30HOM 20-200 S/ . ~n ""Te r.~HocTb nepe~He ro ~pOH Ta HM 

nynbca M~HoeT~ Ha Harpy3Ke 6t < 20 MKC , He c Ta6wflb HoC Tb MO~HO
e TH - ~eHee 4%. npHH~HnHanbHa~ cxeMa YCHnHTenn , pa6oTa~ero Ha 

T83H, npeACTaaneHa Ha pHc.2, rAe HI-K I5s nA8, HZ-H6, H8, M9
K140YA8A, H7-K r02-YAI, TI -KT6086, T2-KT907A, T3- KT809A, AI
Afl)07A, A2 -A4- KA52IA. np"H~HnHanbHaR eXCM. YC " n"TenR An" T83A 
o praHH 30aaH a aHanorH4H~M 06pa 3OM H OTnl<1 4aeTCR TonbKO HOMHHaflaMH 

conpoTHBnCHHH oTAe nb Hblx cxeM H THnOM pcrynHp~ero 3 n eMeHTa 
/13 / . 

I ~ a pHC. 3 npeACTaSneH3 C TP YK TYPHClR CXeMa C Io1 CTeMbi AIlA n poae,Qe 

HHA HccneAoBaHH~ Ha TH. C nOM~bO onHcaHHoro Bwwe YH 8 Tcnno
B~Aenft~HX 3neMeHTax THna H H n 3aAaeTCA Heo6xo~HHW~ ypoeeHb 
H~HOCTH . Yn pa BnJtlOlII.an H 1-13Meplonenb HaR armap,aTyp a BbinOflHeHa 
B eT aH~apTe KAHAK. 

~ 3Me pCH He ·c o npOTMB l1e HMR TS 3 101 MoutHOCTH. 8WAeJ1AeMO~ B HeM, 

oc~eCTBnReTC R nyT eM H3 Me peHHR MrHoeeHH~X 3Ha~eMH H TOKa H Hn
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~eI1AeTCJ:l KO.fl1>14 ec.TSOM CT POCOB eTl B IrIMil)'J1bC e M 4acToTo'; ( fl) I-1M

nynbco9 , ~3 KOTOPWK ~PM" PYCTCA cTP06w CTI . C Tpo6~ C12 ~OPMH 

pylOTCR 8 6YLoi "'3 Io1MnyJTb COB 4 aC TOTlil L2. lien pepblBt-Ible nOc:.J1eAOBaT e n b 

HOeTJ.1 J.1KnYl lbCOB 4aCTOT [I .., f 2 C03Aa lOT Cfl reHe p aTopOM CAM 5.01/ 10/, 
[ eR3b c 3BM opraH~30BaHa c nOM~b~ a n na p aT),pbI pacw..,peH~R BCT BM 

nyctr 
CAOt( 

!IoJo II/'f 

h gnpahi"'''''''. C". , 

0#2 u,.ny...tol o..t 

T KAMAK/4/, KOT OP3fl COCTOM' M3 6nO~OB Ml III H2 . KpOMe ~ THX 6nOMOQ, 

AnR n pOBepKH npaB",nbHOCTM ~YH K ~~oHMpOBaHJ.1~ H 06Ile r4 eH~ A HacT Po~1ro.J jIAU,"~"'/IIl1Cmu U"'~IH~ 
KH COCTaB a nnapa TYPb' paC WHpeHMR ueT B.... KI\HAK AOn OJ1HeH 6.nOK8M,M /ft'I(JfIING~JnU U ~(l.Mltn'C~lo rmpo601 } 	 IIIHA lo1Kau ......... c o",q e pMo1Moro nH:M ~~ CBR3H 1.1 Io1M....TaTopa KOMaHA 6 110 K') H' . 
6no~ HI , ynpa9nR~""~ ~pe~T-KoMTponnepoM H2, HaxOA .... TcR B Kpc~Te , 

KOTOP~~ coe~""MeH c J6M nocpeACTBOM KPC~ T - KoHTponncpa T~na A- l. 

n aMeT npOrpaMM. , Hanl.1CaMHbI ~ Hol R3bu<e I1ELP/5/, COCTO'1T H3 npo 

rpa Jo1.M HIa'-lo"lIlbHOi1 YCTa"IO BK~. y n paencHHR, 06pa60Tt(H ~ 9b1BOAa ~H" 
¢OpMaLtHH . 

Pe3YllbT a Tbi 3Kc n e pI'IMeHTallbHblX l.1 C 4,;IleA0 8 aHH~ He cnllJ,~ olwPHoi:1 T en

nonepeAa4'1 K AByx¢a3H~~ n O TOKa M r aflHR np H YAenbH~ X Tenno8~x Ha 

r py3Kax AO 1000 BT/M 2 H An~Tenb HOCTA~ HMnynbca M~HOCT H AO 10 Me , 

KOTOPU~ nonY4eHbI Ha OAHOM TB3H, npe~CTa6neHbI B/ 2 /, B HaCTOR~ee 
BpeMR npoOOARTCR HccneAoeaHHR n pH APyrHx pe~HMHWX napaMeTpax 
'" npOAOfl*ae T cn MQHTa* OC Tanb Hwx YH . 

ABTOpbl OJlarOAapFiT A . ~t . r y6aHosa 3a Y4aC T l.1 e B C03 AaHIo1101 YM 
'" APyrHx 3neMe HTOB annapaTYp~, B.H. KneMeHTbeea 3 a BblnOn~eH llle 

t Me XaHK"leCK \o1X pa6 0T, H. ~ . 3aMRTHHa 3a pa3pa6o TKY 6S10Ka 5ycpe pHoro 
HaKom..n e nR , T . 41 . KopHeesy '" r . A. iltHnHHY - 3a nOMO\J.Ib e O$OpMne H ........ 

p,OKYMe HTa Lt I.1H. 

PHc. 4 

JIHTEPAT YPA 

npRltCeH4>tp". CMr Hallbl, nponOpL\1-10HanbHble TOKY 1-1 HanptuKe HHIO 8 T83. no

cTyna~ T c 6y¢epH ~x yc~n~Tene ~ 4epeJ KOHMYTaT Op /K/ KA0 04/6/ Ha 1. Baynhall1 D. E., Edwards V. W. , O"on M.W. Transi en t Stab i l ity 
A~n CAM 4. 04- 1/ 7f . ~nR xpa~eH~R KO~08 c ~n ~cnon b 3~TCR 6y¢ep Dens i t y Cab les . 111 In l. ICFA Workshop. Protvino , USSR , 19 -23 
Jolble H\jKom neflH I SH / C o f heM OM naMFl T I1 16;1(255 GMT . n o r peWHO CTb October. 1981, p .61-69. 

1-1 3MC peH I1 A c onpOn1B .f1eH~.A - He 6o.nee 4% . AtH. KOHTpom, 11 Ka.J'Uo16pOB 2 . MHKnReB 8. H. ~ AP. Te3 .... c ~ Ao~naAoB Me*AYHapoAHor o cHMno3~YMa 


K~ npe~HaaHa4 eH B ~CO KOT 04 H ~ ~ Myn b T ~MeTp/ 8 /. IITennoo6Met-l B Kp.... oreHHblx cHc TeMax" . H3A. AH YCCP , XapbKoD, 


CHCTeMa yn pa BfleH~R ICY/ CDCTOI-1 T ~ 3 HeC KOn bKI-1 X 6nO KOB. C no 1985, c. 37. 
MOueblO UAn 3aA aeT CA y po8e~tb MDU.\HOCTIo1 B Ha r p y 3 K e . YnpaBnne TCR OM 3 . Ha..e~08 H.C. "IlP. HQlJI:, 1983 , T.X1 V, N'5 , c . n5. 
KaK c Mar~~ TpanH KAMAK , TaK M C neDe~He~ naHen~ . 5nOK KB0 02/ 9/ 'f. ry6aHoB A."'., HHKt.1H B. Jl . t H~HaWKI1H B. 41 . B K H . : BCec.OOJHaA I
co cxe~o~ cornaCOBa H~A 06 e cne4MeaeT ~opM~poaaHHe HMnynbcoB 3a	 KOHQ)epeHlU·1 R IIABToMaTH3 a ~"'R HaY\4HblX I4c c neAo aaHHH Ha OCHOBe 

nYCKi) ~1 y npaSl1fllOUl,lotX CIo1 rt-, aI10S OT 38H • .Q,nJl saAoHIo4R Kon",,~ecT B a np~..eHeH~" 3BII" . TeaHcw ~oKna~o8. 113~-80 CO AH CCCP, 

C T pofioB l eTl, CT 2/ 3a nYCKa Aun III yn p a SIle l'il.1f1 AmneJl bHOC TblO Io1M  H080C "5 ~PCK, 1981 , c . 58. 

nyJlb Ca ""O~HOCT J.1 /Ynp . YH/ J.1C n OIlb3 YC TC .A COO K yn p aBIl.A IOUl I1'x l.1 Mny llb 5 . He l p , Hybri d Easy t o Lea rn and Usc Pr ogram Language. 


COB / 6YH / . H~ p l.1c .4 n p e A C T a s neHa CTpyKTypHa~ c~eMa 6YH III epe MeH Budapes t, MTA , KF KI, 1980. 

Ha .A A\o1arpaMMa e r o pa50Tbl • .llnI-1Te IlbHOCTb IIIMn Y" bca MOU\HOCH1 o n p e - 6. AHTIlXOB B.A. ~ ~p. OHRH , 10 -11636, ~y6Ha, 1978. 
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7 . 	 CAI\ .~. 04 - 1. 12-Bit Ana log-to-D ig it a l Conve rter . KF KI , 

Budapest , 198 0 . 


8. 	 Digital Mu i l ime te r , Mode l s 173A , Keith l ey Instruments , US A. 
9. 	 ~ypaBneB H. H. " AP. OHRH , 10 -8754 , ~y6Ha , 1977 . 

10. 	 CAM. 5. 01 . Clock Pu lse Gene ra to r. KFKI, Budapes t, 1973. 
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nPM"kMae,,~ noAnMc. a Ha n penp~H T Y " coo6.eHN A 06~A"~H~ro "~C~"~yT' 
AAePHW_ "c'n~~o'8H"~ . 

YCl.~ne"' cneA~an CTOH~C'. no~""C K" Ha 12 .~ue . ~. H3AaHHR CHft H. 
.KnO~a~ nepeCMnKY . no OTAen.HY~ Te~'M~eK"M .'Te rOp~" : 

HHn,EKC 	 T£ MATtlKA UeM. ntlAnMCIU1 
Hol faA 

1 . 3K,rwD"I'U!H,a.n."'." .,...:)Htra .i;;I:OkMlI. :)MeprH" 10 P. 80 Mon . 

2. T eGt)t'.TM_CIC.11'1 OM.lIM •• '-;011:")( ~ "-pr';' 17 P . 80 ~on. 

3 • 3 o(c nIl!.POO~Tan.KA" I'fe'i,po""•• ~3It K. ~D .800t.0n. 

~. TeooeTH~CK'" ~3"Ka ""3K" X 3 .. epr"~ 8 p . 80 WM. 

5. "'.reld 'U'IK a 	 • p . 80 J«)n . 
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10. A.t~'"'~Y". oaPAboT ~" 
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12 . X"'_" 	 p . 70 ",on. 

1J . TexHHKa OH3~~'Koro 3KcneD~~Ta 8 p . Be «on. 

1< . HctneAO ••""" '.e~~x Ten • ~KOC;T~ 


AA I:!.P_K I'IelO,11il"" 1 O . 70 ICon. 


IS. 3 ~tnep"MeH.an~Ha••H~HW. ftAePH~lt pe.iCY"" 

"plot _.lIn". 31'W1"prHIIlC P. SO ICon. 
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18. 	 kCnon.~••HMe pe~yn.TaTO. • MeT~D. 
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• C~~~ 06~t'"~ ".YK" H TeX"H•• 

19. 'HOGI~Hl(a 	 1 P. 10 oeon, 

IloAnlotCq H()lItcr 0.. .. 00I0PMl'f!:H6 c fIDlioro Hll!:CJt*'~ .e.,..rro rDAa. 
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