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np~ pa60Te C n~6~M ~CT04H~KOM ~OHOB, YCTaHOBneHH~M Ha YCKOP~
Tene, Heo6xoA~MO pewaTb npo6neM~ ynpaBneH~~ ~ ~3MepeH~R ero na
paMeTpOB. HCT04H~K~ ~OHOB, KaK npaB~no, HaXOARTCR nOA B~COKO
BónbTHblM nOTeH~~anOM /- 750 KB/ OTHoC~TenbHO 3eMn~. AnnapaTypa, 
YCTaHaBn~BaeMaR Ha B~COKOBonbTHOM TepM~Hane, AonmHa 6~Tb nOB~

weHHO~ nOMexoycTo~4~BOCT~, r. K. aucoxoe HanpRmeH~e RBnReTCR no
TeH~~anbHblM ~CT04H~KOM paanootipaauux nos-ex /TnelOUl~~ paapan , KO
POH~pOBaH~e, ~CKpeH~e·~ T.A./. K np04~M reHepaTopaM nOMex Ha 
nY-20 cneAyeT oTHeCT~: 

- C~CTeMY B~COK04aCTOTHoro n~TaH~R pe30HaTopOB; 
- &.1MnynbcHble :n~H3b1 ~ C~CTeMbI,. n~TalOll4~e ~X; 

- c~nOBble YCTaHOBK~; 

- np~BoAbI BaKYYMH~X HaCOCOB ~ T.A. 
YKa3aHHble ~CT04H~K~ Bbl3~Ba~T c~nbH~e 3neKTpOMarH~THble ~ 3neKT

p~4eCK~e nonR, KOTopble ~HAY~~PY~T B AaT4~Kax, npeAYCHnHTenRX 
H Ka6enRX nepeAa4~ c~rHanOB paAHonOMex~. Pa3pa6oTKa CHCTeMbI Te
neMeTp~~ CTaB~T TaK*e Bonpoc o C03AaHHH HCTo4HHKa nHTaHHR orpa
H~4eHHO~ MO~HOCT~, 3a~~~eHHoro OT HMnynbcHblx nOMex, npOHHKa~HX 

B annapaTYPY 4epe3 06~H~ $HAep n~TaHHR OT M~Horo paAHOTeXHH4ec
Koro o6oPYAoBaHHR, YCTaHOBneHHoro Ha BblCOKOBonbTHO~ nnaT~pMe. 

K BblweCKa3aHHOMY cneAyeT Ao6aBHTb, 4TO B 3AaHHH, rAe pa3Me
~eH ~HmeK~HOHHbI~ KOMnneKC /HK/, Ha6n~Aa~TCR ce30HHble nepenaAbI 
TeMnepaTYP /+5 ... +35/o C ~ HMeeT MeCTo cnomHaR paAHa~HoHHaR 06
CTaHOBKa. TaKHM o6pa30M, C03AaHHe nOMeXOYCTO~4HBO~ H nOMeX03a
~~~eHHO~ annapaTYPbl RBnReTCR npeAnoc~nKO~ HaAemHO~ pa60TbI ynpaB
nRIOUl~X H ~3Mep~TenbHblX C~CTeM, C03AaBaeMblX AnR HK. nOA06Hble YCT
pO~CTBa, riocTPoeHHble C Hcnonb30BaHHeM BonOKOHHo-onTH4eCKHX nH
HH~ CBR3~ /BOnC/, ~3BeCTHbI B nHTepaType/1,Z/.OAHaKO onHCblBaeMaR 
C~CTeMa TeneMeTpH~ OTnH4aeTCR OT TpaAH~HOHHblX nOBblweHHO~ 3Hepre
T~KO~ BOnC ~ 60nee npOCTO~ opraHH3a~&.1e~ pa60TbI 6nOKOB, HaxOAR
~HXCR Ha BblCOKoeonbTHOM Tep~HHane; a 3Ha4HT.6onee HaAemHa B 3KC
nnyaTa~~~. 

rEH.AAP. 
KAHAI\A 
u.~Cf)p . 

4ACTOTOM 
"l;1HIII~


B/e TEPMVlHAI\ CBs:I$~
 nYl\bT ~np. 

PHc.l. ~YHK~HoHanbHaH cxeMa npo&OTHua CHCTeMbl TeneMeTpH~. 

t O(ni)tBlitieIlHlWtl RHcnrry,.."1 ~ 
Q~HWX HCC-"P,110aaml.I.; 
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PHc.2. ~YHK~HOHanbHaH cxeMa TeneMeTpH~eCKOH CHCTeMbI 
HoHRoro HCTO~HHKa. 

npl-1 C03AaHI-11-1 OnI-1CbIBaeMO~ CI-1CTeMbl npOTOTl-1nOM õsrno euõpaao 
YCTPO~CTBO TeIleMeTpl-1l-1, pa60Ta~~ee Ha YCTaHOBKe cnHH 13/. OHO 
COCTOI-1T 1-13 ABYX nOIlYKOMnIleKTOB Ipl-1c. li: ai ynpaBIlReMoro aHaIloro
Borp KOMMYTaTopa 1-1 AaT4I-1KOB, pacnoIlomeHH~x Ha B~COKOBOIlbTHOM 

TepMI-1HaIle; 61 41-1wpOBOro 4aCTOToMepa 1-1 reHepaTopa aApeca KaHaIla, 
- Hà nYIlbTe ynpaBIleHI-1R YCTaHoBKo~. OnepaTop AI-1CTa H41-10HHO YCTa
HaBIlI-1BaeT aApec I-1HTepecy~~ero I-1H$opMa41-10HHOrO KaHaIla Ha B~COKO

BOIlbTHOM TepMI-1HaIle 1-1 nOIlY4aeT ero TeKy~ee 3Ha4eHI-1e Ha 41-1$pOBOM 
~a6Ilo 4aCTOTOMepa Ha nYIlbTe ynpaBIleHI-1R. B YCTpo~cTBe I-1CnOIlb3Y
eTCR AByxnpoBoAHaR BOne, cHa6*eHHaR 61-1HapHblMI-1 OnTI-14eCKI-1MI-1 coeAI-1
HI-1TeIlRMI-1/ 4/ , nepeAa4a AaHH~X BeAeTCR npl-1 nOMO~1-1 4acToTHo~ MOAY

IlR41-11-1· 
nOIlO*I-1TeIlbHbIM Ka4eCTBOM r axoro YCTPO~CTaa TeIleMeTp1-11-1 RBIlf1~T

CR npOCTOTa 1-1 HaAe*HOCTb,HeAOCTaTKOM - B~60p04H~~ KOHTpOIlb I-1H$Op
Ma41-10HHOrO KaHaIla/AaT4I-1Ka/,c03Aa~l-1~ HeYA06cTBa npl-1 3KcnIlyaTa41-11-1. 

HI-1~e OnI-1C~BaeTCR 60Ilee COBepweHHaR, cB060AHaR OT YKa3aHHoro 

HeAOCTaTKa 15-KaHaIlbHaR CI-1CTeMa AI-1CTaH41-10HHOrO 1-13MepeHI-1R napa
MeTpOB 1-10HHOrO I-1CT04HI-1Ka c BblBOAOM I-1H$opMa41-11-1 Ha AI-1CnIle~ VT-340. 

4>YHKLtI-10HaIlbHaR cxeaa TeIleMeTpI-14eCKO~ CI-1CTeMbl ITCI npnaeneua 

Ha pl-1c.2. 
TC COCTOI-1T 1-13 ABYX 4aCTe~: 

ai 1-13MepI-1TeIlbHO~, pacnOIlomeHHO~ Ha BblCOKOBOIlbToHOM TepMI-1HaIle 
I~ 750 KBI 1-1 HenocpeACTBeHHO CBR3aHHO~ c AaT4I-1KaMI-1; B ee COCT~B 
BXPART cIleAY~l-1e aHaIlorOBble 6IlOKI-l: YBX - YCTPO~CTBO BbI6op/(1-1 1-1 

'2 

1-1 XpaHeHI-1R, HYC - HOpMI-1PY~~I-1~ YCI-1IlI-1TeIlb, KA003 - aHaIlorOB~~ 

MYIlbTl-1nIleKcoP/S/, nyp - npe06pa30BaTeIlb YPoBHe~, nH4 - npe06pa
30BaTeIlb "HanpR*eHl-1e-4aCToTa", 6IlOK npl-1eMHI-1KOB 1-1 n~peAaT4I-1KOB 

BOnC.AnnapaTypa paCC41-1TaHa Ha nepeAa4y I-1H$opMa41-11-1 OT 15 AaT41-1
KOB, YCTaHOBIleHH~X Ha 1-10HHOM I-1CT04HI-1Ke 116-~ KaHaIl - KOHTPOIlb
Hbl~1 ;
 
61 ynp aanaouieã , p acnonoxeuuoà Ha nOTeH41-1aIle "3eMIlR 11 InYIlbT yn


paBIleHI-1R nY-201 1-1 BbInOIlHR~e~ CIleAY~~l-1e 3aAa41-1:
 
- reHepl-1pOBaHl-1e ynpaBIlR~~I-1X I-1MnYIlbCOB, CI-1HXPOHI-13I-1PY~~I-1X CbeM 

I-1H$opMa41-11-1 IHCI c OTAeIlbH~X AaT41-1KOB 1-1 pa60TY 1-13Mepl-1TeIlbHOro 
41-1KIla B 4eIlOM IHX/; 

- npe06pa30BaHI-1e 1-1 nepB1-14HY~ 06pa60TKY Cl-1rHaIlOB AaHH~X IAI, 
nocTyna~~I-1X OT OTAeIlbH~X AaT41-1KOB B BI-1Ae WI-1POTHO-I-1MnYIlbcHoro KO

Aa; 
- npeACTaBIleHl-1e AaHHblX onepaToPY B YAo6HO~ $opMe Ha 3KpaHe 

AI-1CnIleR VT-340. 
Pa3AeIleHI-1e annapaTYP~ Ha ABe HepaBH~e Ino KOIll-14eCTBeHHOMY 

COCTaBY 3IleKTpOHH~X 6IloKoBI 4aCTI-1 MOTI-1Bl-1pOBaHO B OCHOBHOM Tpe
60BaHI-1eM 06eCne4eHI-1R MaKCI-1MaIlbHO~ HaAemHOCTI-1 TeIleMeTpI-14eCKO~ 

CI-1CTeMbl. 
H3Mepl-1TeIlbHaR 4aCTb, pacnoIlo~eHHaR Ha B~COKOBOIlbTHOM TepMI-1Ha

ne 1-1 pa60TalOU\aR B TR*eIlblX BHeWHI-1X YC1l0BI-1RX I CI-1IlbHbre 3IleKTpOMa r 
HI-1TH~e nOMeXI-1 Wl-1pOKOrO cneKTpa 4aCTOT, reHepl-1pyeMble Ae~cTBY~~I-1M 

060PYA~aHl-1eM 1-1 BblCOKI-1M HanpR*eHl-1eM 1750 KB/, nepenaAbl TeMnepa
TYP, CIlomHaR paAI-1a41-10HHaR 06CraHoBKa, MaIlOMO~Hbl~ I-1CT04HI-1K nl-1Ta
HI-1R 1-1 T.A.I, MaKCI-1MaIlbHO ynpo~eHa. OHa COAepml-1T CaMble He06xOAI-1
Mble auano r oaue 6IlOKI-1, npeoõpaayoume auanoroeuã caruan B I-1MnYIlbc

Hbt~, YIlY4WalOO.\l-1~ nOMeX03a~l-1~eHHOCT b CI-1CTeMbl 1-1 YA06Hbl~ AIlR nepena
41-1 no IlI-1HI-1I-1 BOnC Ha nOTeH41-1aIl 113 e MIl R" . Am'l YMeHbWeHI-1R KOIlI-14eCT
Ba napaIlIleIlbH~X KaHaIlOB, 06pa30BaHHblX IlI-1HI-1RMI-1 BOnC, B~6paH noc
IleAOBaTeIlbHbl~ cnoc06 onpoca 1-1 nepeAa41-1 I-1H$opMa41-11-1 c AaT4I-1KOB. 
3TOT cnoc06 HymAaeTcR B I-1CnOIlb30BaHI-11-1 aHaIlorOBoro MYIlbTl-1nIleKCO
pa, HO Tpe6yeT TOIlbKO OAI-1H 6blCTpoAe~CTBY~~I-1~ npe06pa30BaTeIlb 
nH4. KOIll-14eCTBO napaIlIleIlbH~X KaHaIlOB BOnC npl-1 3TOM COKpa~aeTCR 

c 16 AO 3 IOAI-1H - AaHHble, ABa - CI-1HxpOHI-13a4I-1RI. 
AnnapaTypa, pacnOIlomeHHaR Ha nYIlbTe ynpaBIleHI-1R,06ecne4I-1BaeT, 

KaK 6WIlO OTMe4eHo Bblwe, BblnOIlHeHHe Tpex OCHOBH~X $YHK41-1~. Pac

CMOTPI-1M I-1X 60Ilee nOAP06HO: 
1/ CI-1HXPOHI-13I-1pY~~l-1e I-1MnYIlbCbl reHepl-1pyeT aBToHoMHbl~ 6IlOK KUH 
KOHTpOIlIlep 41-1KIla 1-13MepeHH~, KOTOPbl~ Onl-1CblBaeTCR HI-1*e; 
21 npe06pa30BaHI-1e Wl-1pOTHo-l-1~nYIlbcHoro KOAl-1pOBaHOro Cl-1rHaIla AaH

HblX 17T AaT41-1KOB 1+15/ 1-1 ero AeMYIlbTI-1nIleKca41-1R B C4eT41-1KI-1 
KC017 6/ TaK*e ocy~ecTBIlReTCR no KOMaHAaM 1-13 6IlOKa KUH; 
31 CbeM 1-1 npeACTaBIleHl-1e AaHHblX Ha 3KpaHe AI-1CnIleR npOI-1CXOAI-1T c no
MO~b~ CTaHAapTHblX 6IlOKOB KK001/ 7/ , KYOOZ/8/, KH004/9/. 

4>YHK41-10HaIlbHaR cxeMa 6IlOKa KOHTpOIlIlepa 41-1KIla 1-13MepeHI-1~ IKU~I 

npaaeneua Ha pnc . 3, a COOTBeTCTBYlOO.\l-1e BpeMeHHble Al-1arpaMMbl pa60
T~ 6IlOKa - Ha pl-1c.4. 
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Ao Ha4ana H3MepeHHH B C4eT4HKe 
aApeCOB YCTaHaBnHBaeTCR KonH4eCT
BO onpaWHBaeMWX AaT4HKOB. KamAwH 
4HKn H3MepeHH~ Ha4HHaeTCR reHepa
4HeH CHrHana HY, KOTOpblH YCTaHaB
nHaaeT Ha4anbHwe ycnoBHR H nOA
Kn~4aeT nepBWH AaT4HK. nOAKn~4e
HHe nocneAHero K BWXOAY MynbTM
nneKcopa npoHcXOAHT no04epeAHO 
c OAHOBpeMeHHWM nepeXOAOM COOT
aercreyoaero A3Y B pe}l(HM BbI60PKH, 
T.e. eCnH Bw6paHHWH KaHan COeAH

HeH c BWXOA9~ MynbTHnneKCOpa,
 
TO A3Y HaXOAHTCR B pe}l(HMe Bw60p

KH. TaKHM 05pa30M npOHcxOAHT
 
CHHxpOHHoe nOAKn~4eHHe COOTBeTCT

ay~ero BXOAa MynbTHnneKCOpa
 
B H3MepHTenbHOH 4aCTH H C4eT4HKa
 
KC01] 4epe3 AeMynbT~nneKCOp
 

f30K 

Ré 
+5 

C3-b-Ll1
I 

Bx. R1 

PHC.S. 3neKTpH~eCKaH cxeMa rrepeAaT~HKa Banc. 

nOP4HOHanbHoro H3MepReMOH BenH4HHe, c nOMO~b~ nOAC4eTa HMnynb
COB T4 H3BeCTHOH 4aCTOTbl C4eT4HKOM. AnHTenbHOCTb C4eTa onpeAenR
eT CHrHan nA, KOTOPWH saBHCHT OT MOMeHTa nocTynneHHR KOMaHA 
"CTapT í.!", "C r on i". Ilocrynneuue CHrHana nA B MOMeHT nepena-u
KOMaHAbl IICTon" conpoaoxnaetca r euepauaeã CHrHana J.1C, KOTOpblH 
saKaH4HBaeT C4eT B Te.KYl.4eM xauane HSMepeHHH H' CHHXpOHHO nepe
ABHraeT MynbTHnneKCOp H AeMynbTHnneKCOp Ha cneAYIO~HH anpe c i +I. 
nHHHH SaAep}l(KH na -3 06ecne4HBa~T YCTOH4HBoe ~YHK4HOHHpOBaHHe 

OTAenbHWX ysnoB K~J.1. npH npOBepKe pa60TW 6nOKa KOHTponnepa CHHX
pOHMnynbcbl reHepHpY~TCR BPY4HY~, c nOMO~b~ KHonOK Kl-J.1C, K2-HY 
c OAHOBpeMeHHOH HHAHKa4HeH aApeca Ha nepeAHe~ naHenH 6noKa. 
06 HcnpaBHo!:1 pa60Te KLlJ.1 cHrHánHsHpyeT HHAHKaTOp "Pa60Ta". 

KOHe4 4HKna HSMepeHHH onpeAenReTCR HMnynbcoM nepenonHeHHR aA
peCHoro c4eT4HKa, KOTOPWH BnocneAcTBHH reHepHpyeT CHrHan HY 
H CHrHan sanYCKa BWBOAa AaHHWX /3BA/. Bo BpeMR BWBOAa HH~opMa4HH 

co C4eT4HKOB 4HKn HSMepeHHH npHOCTaHaBnHBaeTCR c nOMO~b~ 6nOKH
pOBaHHR ero CH rHanOM B1 HnH I. J.1Mnynbc 'IKoHe4 auaone" /.I<B/ onpo
KHAWBaeT TpHrrep H paspewaeT cneAY~~H!:1 HSMepHTenbHw!:1 4HKn. 

nepeAa4a HMnynbcoB c6poca H CHHxpOHHsa4HH, a TaKme npHeM AaH
HblX ocy~ecTBnReTCR c nOMO~b~ MOAyneH CBRSH H BonOKOHHo-onTH4ec
Koro Ka6enR /BOK/. B OCHOBe pa60Tbl MOAynR HcnonbSOBaH npHH4Hn 
npe06pasoBaHHR 3neKTpH4eCKHX CHrHanOB B onTH4eCKHe /HH~paKpac
Horo A~anasoHa/, KOTopwe nocpeACTBOM ~cTHpyeMoro onTH4eCKoro 

I" coeAHHHTenR BBOARTCR B BOK.Ha npHeMHoM KOH4e onTH4eCKHe CHrHa
nw npe06pasY~TcR B. 3neKTpH4eCKHe YPOBHR TTfl. KamAwH MOAynb npeA
CTaBnReT c060~ ~YHK4HoHanbHo saKOH4eHHoe YCTPOHCTBO, COCTOR~ee 

HS nepeAaT4HKa Hn~ npHeMHHKa onTH4eCKoro CHrHana. 
nepeAaT4HK /pHC~S/, c06paHHwH Ha MHKpocxeMax. K1SSflA3 

H K155flns, BKn~4aeT B ce6R: RICI - ~HnbTp BxoAHoro CHrHan~, 
H 40 bHoe CTl1PT " TO~HY"eHU8 .0 cron.o" CTaPT ..1" cron.r B YCTpO~CTBe npeACTaaneHHR AaHHWX. M1- 1, Ml - 2 - TpHrrep lliMHATa, M2 - YCHnHTenb MO~HOCTH, A3 - Hsny

C nocTynneHHeM nepBOro HMnynbca 4aTenb. B cxeMe HcnonbSOBaH npHH4Hn nepeKn~4eHHR TOKa I~3' sa
PHC. !!. BpeMeHHbIe AHarpaMMbI pa OT AaT4HKa A Ha4HHaeTCR H3Mepe AaHHoro B 4enH c HHSKOOMHWM pesHcTopOM R6. EcnH BxoAHO!:1 nOTeH
60TbI KIUf. HHe Io1HTepaana IcTapT-cTon", npo- 4Han HHTerpanbHoro BeHTHnR M2-1 npeBwwaeT YPoBeHb Vo , TO AHPA 

I~, 5 

I., 
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.l. 
3neKTpH~eCKan CXeMa npHeMHHKa Banc. 

A2 sanepT, H TOK 3aM~KaeTCR 4epes ceeToAHOA, reHepHPY~H~IA3 
B 3TOM pemHMe ceeTOSOH nOTOK cTaGHnbHoH MO~HOCTH. DpH BKn~4eHHH 

eeHTHnR M2- 1 ero B~xoAHOH nOTeH~Han peSKO cHHmaeTcR, AHOA A2 
OTnHpaeTCR H npaKTH4eCKH eeCb TOK I 3 nepeKnID4aeTcR B ~enb HH
TerpanbHoro eeHTHnR M2_I.CaeToAHoA ~ 3TOM cnY4ae 6~CTPO sanHpaeT
CR. MaKcHManbH~H TOK HarpYSKH aeHTHnn H TOK npoeOAHMOCTH OTKp~
TOrO ceeToAHOAB He npeB~waIDT 3aAaHHoro ypoBHR TaKHM 06I HOM H, 
paSOM, 4eTKO pernaMeHTHpOBaH~. B Ka4eCT&e H3nY4aTenR HcnonbsoeaH 
cynepn~MHHec~eHTH~H caeToAHOA c TOKOM HaKa4KH 100 MA. CynepnID
MHHeC~eHTH~e CBeTOAHOA~ HMeIDT 3Ha4HTenbHO 60nbwYID ~PKOCTb no 
cpaeHeHH~ c 06~4H~MH ceeToAHoAaMH, 60nee Y3KY~ AHarpaMMY Hanpae
neHHQCTH BWXOAHoro H3nY4eHHR H 06ecne4HBa~T 3~$eKTHBHOCTb 880AB 
~3nY4eHHR e BonOKHO Ao'SO%/IO/. AnR nePeAB4H CBeToe~x CHrHanoa 
~cnonb8yeTcR BonOKHo THna KK 150/60 /Keap4-KBap~, AHaMeTp 060- 
n04KH·1S0 MKM, AHBMeTp cePAe4HHKB SO MKM/ c 4HcnoeOH anepTYPo~ 

0,2 H saTyxaHHeM 10 A6/KM/I/. CTpoHTenbHaR AnHHa BOnC /TepMHHan 
- nynbT ynpaaneHHR/ coCTaanReT 50 M. OnTH4eCKBR MO~HOCTb, Bse
AeHHaR B BOK, paSHa ~. 80 MKBT, ee BnonHe AOCTBT04HO, 4T06~ npH 
4yecTBHTenbHOCTH npHeMHHKa BOnC 10-7 Br H OTHoweHHH cHrHan/wYM 
10/1 o6ecne4HTb HaAemHY~ nepeAa4Y CHrHanOB Ha 3TO paCCTORHHe 
npH HanH4HH 3HepreTH4eCKoro pesepea B CHCTeMe > 5 A6 /cM.npHno
meHHe/.· 

. npHeMHHK onTH4eCKHH. B nocneAHee epeMR nORBHnaCb TeHAeH4HR 
paspa60TKH onTonpe06pasoaaTeneH, BKn~4a~HX B ce6R Hec~onbKO 

~YHK4HoHanbH~x ysnoB H HMe~HX OAHO HanpRmeHHe nHTaHHR/ I I,12/. 
f

3TO HanpaaneHHe Hawno OTpameHHe B paapaGoTKe AaHHoro MOAynR. npH ;\}/

eMHHK'BOnC /pHc.6/ BKnID4aeT B ceGA cneAY~He Y3n~: TpaHCHMne ~
 
AaHCH~H YCHnHTenb /THY/, nHHe~H~~ HeHHBepTHpY~HH YCHnHTenb
 
H KOMnapaTOp, 'nOCTpoeHH~e c Hcnonb30eaHHeM onepa~HOHH~X YCHnH lf\
 

iTeneH'KS44YA2, ~pMHposaTenb YPoBHeH TTn Ha MHKpocxeMe Klssnn7. 
npHeMH~~ (p-i-n)-~oToAHOA, pa60Ta~HH B pemHMe HCTo4HHKa TO

Ka~ HarpymeH Ha HH3Koe BXOAHoe conpoTHBneHHe /~ SO OM/ T"Y, HMe~

~ero K03~H~HeHT YCHneHHA /KY/ ~ 100. nHHeHH~H HeHHBepTHPY~HH 

~ 

YCHnHTenb c KY ~ 20 Hcnonb30saH AnR nOAcTpo~KH K03~~H~HeHTa YCH
neHHR TpaKTa npH H3MeHeHHH senH4HH~ nOTepb, a TaKme cTpo~Tenb
HOH AnHH~ BOK. CTa6HnH3a~HR nopora cpa6aT~BaHHA KOMnapaTopa 
BblnOnHeHa c Hcnonb30BaHHeM reHepaTopa TOKa Ha none80M TpaH3HCTO
pe T1. B npHeMHHKe Hcnonb30BaH (p-i-n) -<POTO,qHOA--nma 9824. 02A 
$HpMbl H3yHe p l l /ABCTpHA//13/ c leMHOBblM TOKOM 50 HA. 

BeoA onTH4eCKoro H3nY4eHHA B BOK H 8~80A ero Ha ~OTOAeTeKTOp 

npeACTaBnA~T C060H TPYAHY~ 3aAa4Y H3-3a Manoro AHaMeTpa MOHOBO
nOKOHHoro CBeTOBOAa, Tpe60eaHHH nonY4eHHR B~COKOH T04HOCTH con
pAmeHHR /eAHHH~~ MKM/ . KOHTaKTH~x nap /CBeToeoAa H onTH4eCKHX 
3neMeHTOB BOnC/, a TaKme He06xoAHMOCTH Hcnonb30saHHA cne~Hanb
H~X HeKopp03HOHH~X MaTepHanoe /HanpHMep, HeHsHnbGepa/. npH pa3
pa60TKe onTH4eCKoro coeAHHHTenR /pHc.7/ yv,HT~BanaCb B03MomHoCTb 
Hcnonb30BaHHA ero c pasnH4H~MH HsnY4aTenRMH H $OTOAHOAaMH, OTnH
4a~HMHCR KOHCTPYKTHBHO H no ra6apHT~M paSMepaM. 4T06~KOHCTPYK
THeH~e H3MeHeHHR coeAHHHTenA G~H MHHHManbH~, ero npH60pH8R 
4aCTb B~nonHeHa B BHAe ABYX OCHOBHWX ysnOB. OAHH H3 HHX /~naH~e
B~H Y3en/ 06ecne4HsaeT conpAmeHHe c KaÕ~bHO~ 4aCTb~, B APyroM 
/p03eT04Hb1H Y3en/ pa3MeutalOTCA HsnY4aTenb Hnlit $oToAeTeKTOp. BH
n04HaA 4aCTb BOK HcnonbsyeTcA AnA nOAKn~4eHHR K nepeAa~eMY HnH 
npHeMHoMY MOAyn~ H oGecne4HsaeT npaKTH4eCKH 6e3n~ToBoe coeAH
HeHHe. 3aAenKa. Ka6enR B BJ-tn04HYIO 4aCTb npOHS80AHTCR no CTaHAapT
HOH MeTOAHKe/ 14/ . IDCTHPOBK8 BOK H onTH4eCKoro 3neMeHTa, YCTaHoe
neHHoro 8 poseT04HOM Y3ne, ocy~ecTBnReTCR nepeMe~eHHeM $naH~e

BOH 4aCTH coeAHHHTenA OTHOCHTenbHO onTH4eCKoro 3neMeHTa c nocne
Ay~eH $HKCa~HeH nonomeHHR c nOM~b~ HaKHAHOH rsHKH. 

PHc.7. IDcTHpye~ OnTUqeCK~ COeAHHHTenb: I - BHnKa, 2 
XBOCTOBHK, 3 - CTeKnnHI~ K8nannnp,4 - nonOCTb Ann Knen, 
5 - nas AnH xnen, 6 - oGonOQKa onTH~eCKoro Kaõenn, 7 - po
seTKa, 8 - HaKHAHaR raAKa, 9 - oCHoBaHHe, la - OTBepCTHe 
AnH KpenrreHRn, II - KOMOOHeHT'W Banc: cynepnroMHHeC~eHTHb~ 

CBeTOAHO~ KnH ~OTOAHOA. • 
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TEXH~4ECK~E XAPAKTEP~CT~K~ TEnEMETP~4ECKO~ C~CTEM~ 

1.	 ~~ana30H ~3MeHeH~R BXOAHWX aHanorOBWX 
c~rHanOB ±5	 B 

2.	 A6con~THaR norpeWHOCTb npe06pa30BaH~R
 

B KOHe4HWX T04Kax 0,1%
A~ana30lHa 

3.	 BpeMR npe06pa30BaH~R no OAHOMY KaHany , 
np~ KPYT~3He nH4 lO' Kf4/B' 100 MC.;.100 MKC 

14.	 4~cno BXOAHWX c~rHanOB /AaT4~KoB/, 
nOAne~a~~x ~3MepeH~~	 \15 

i5.	 YpOBH~ BWXOAHWX c~rHanOB TTn 
6.	 CTpoHTenbHaR An~Ha n~He~Horo TpaKTa
 

BonC, M 50
 
7.	 ~onycT~Mw~ paA~YC ~3r~6a Ka6enR n~He~ :I 

Horo TpaKTa Bonc, MM, He MeHee 50 'I 

8.	 4Hcno napannenbHWX Bonc 3 )
9.	 CKOPOCTb nepeAa4~ ~H$OpMa4~~, K 6~T/C, ·1

He 60nee 100 I;' 
10.	 An~Ha BonHW ~3nY4aTenR, MKM 0,81';'0,89 :~ 
11.	 4YBcTB~TenbHocTb np~eMH~Ka, BT 10-7 

I;12.	 HanpR~eH~e ~CT04H~KOB n~TaH~R, B +5±5% fI,
+15±5%	 t 

13.	 CoeA~HeH~e 6nOKOB c BonOKOHHo-onT~4eCK~M 
I ~ 

Ka6eneM /BOK/ pa3beMHoe. 
I 
I 
l 

B03MomHoCT~ PA3B~T~R C~CTEMW 

F,: 
Ka B03MomHO nOAKn~4eH~e BToporo aHanorOBoro MynbT~nneKcop~ Ha BW

- f1p~ YBen~4eH~~ 4~cna ~3MepReMb1X nap a-te rpoe ~OHHoro ~CT04H~

rCOKOBonbTHOM TepM~Hane ~ A06aBneH~e 04epeAHoro ABO~4Horo pa3pRAa 
B AeMynbT~nn~Kcope Ha nOTeH4~ane 113eMnRII. 

,
I- nOCKonbKY ~cnonb3yeMwe CTaHAapTHwe 6nOK~ npeAHa3Ha4eHW Tonb
"

I 
KO AnR C4~TWBaH~R ~H$opMa4~~ C4eT4~KOB, OH~ He Y4~TWBa~T nOTpe6 ; I 
HOCTe~ nepeC4eTa ~3MepReMo~ Ben~4~Hbl. OnepaTop nonY4aeT OTHOC~


TenbHoe 3Ha4eH~e napaMeTpa, a He ero a6con~THY~ Ben~4~HY, ~TO He
 
BcerAa YA06HO BO BpeMR 3KcnnyaTa4~~. n03TOMY B 6YAy~eM He06xoA~


MO npeAYCMOTpeTb AnR BwnonHeH~R $YHK4~~ C~HxpOH~3a4~~, CbeMa ~ I
 
IIBWBOAa ~H$opMa4~~ aBTOHOMHW~ M~Kponp04eccopHW~ KOHTponnep, Ha

np~Mep, T~na KK~-661/15/.	 H 
- nOMeHRB MeCTaM~ $YHK4~OHanbHble 5nOK~/MynbT~nneKCOp ~ AeMynb }

'; 1 

T~nneKcopl MomHO ocy~ecTB~Tb ynpaBneH~e napaMeTpaM~ ~OHHoro ~C \ 
, 

T04HHKa, 4TO n03BonReT CAenaTb C~CTeMY YH~BepcanbHO~. OAHaKO n
~ 3AeCb B Ka4eCTBe ynpaBnR~~ero 3neMeHTa Tpe6yeTcA HCnonb30BaHHe ,I 
MHKponp04eccopHoro KOHTponnepa, T.K. AnR ynpaBneHHR C~CTeMO~ He ~ \ 
06xOAHMO aunonaeuae CnO>KHbIX anroparao a, K'OTOPble MO>KeT 06ecne4HT b .; I
TonbKO TaKoe YCTPO~CTBO. 

l8	 ll 

B 3aKn~4eHHe aBTOpw C4HTaIDT CBOHM npHRTHWM AonrOM Bwpa3HTb 
6narOAapHOCTb n.n.3HHOBbeBY H M.A.BoeBOAHHY 3a cTHMynHpoBaHHe 
AaHHO~ pa60Tw. ~.B.rycaKoBY 3a pa3pa6oTKY onTH4eCKHX coeAHHHTe
ne~, n.H.6y~nOBY 3a H3rOTOBneHHe 3neKTpOHHWX 6nOKOB. 

npl-1nOmEHl-1E 

PaC4eT 6~AmeTa BOnC 

llorepa B coeAHHeHHRX IIHCT04HHK CBeTa - BonOKOHHW~ cBeTo~oAII 
H IIBonoKoHHbI~ CBeTOBOA - Q>oToAeTeKTopll onpeaenaorca cneAYIOU\HMH 
Q>aKTopaMH:
 

11 COOTHoweHHeM 4HcnOBWX anep ryp cTblKyeMblx KOMnoHeHToB;
 
2/ CooTHoweHHeM pa3MepOB H3nY4aID~e~ H npHHHMa~~e~ CBeT nno


lI.IaAOK; 
31 COOTHoweHHeM nOKa3aTene~ rpaAHeHTOB H H3MeHeHHR K03Q>Q>H

4HeHTa npenOMneHHR no paAHYCY H3nY4a~e~ H npHHHMa~e~ cseT nno
ll\aAOK; 

4/	 Q>peHeneBCKHMH nOTepRMH Ha OTpameHHe. 
C Y4eTOM Ha3BaHHblX Q>aKTopoB 3HepreTH4eCKH~ 6IDAmeT BOnC, co

CTORlI.Ie~ H3 HCT04HHKa H3nY4eHHR, BonOKOHHoro CBeTOBOAa H Q>OTOAe
TeKTopa, onpeAenHTCR no Q>oPMyne/ 16/ : 

101og(~/~) == aFi * + O,aTF aFR + 

rAe <!lT - MO~HOCTb CBeTOBoro nOTOKa Ha eaxone HCTo04HHKa H3nY4e
HHR, MKBT; <1lR - MHHHManbHoe perHcTpHpyeMoe 3Ha4eHHe MO~HOCTH 
CBeTOBoro no roxa, MKBT; aF - noxaaarens BenH4HHbl onTH4eCKHX no
Tepb B BonOKOHHOM cBeToBoAe, A6/~M; i ~ AnHHa BonOKOHHoro CBe
TOBoAa, KM; UrF - nOTepH npH BBoAe H3nY4eHHR OT HCT04HHKa CBeTa 
B BonoKoHHw~ cBeToBoA, A6; aFR - nOTepH npH BBoAe B Q>oToAeTeKTop 
~3nY4eHHR H3 BonOKOHHoro cBeToBoAa, Ab; Ô - 3HepreTH4ecKH~ pe
3epa c~cTeMw, A6. 

l-1cxoAHwe AaHHwe 3neMeHTOB C~CTeMW 

1.	 MOLqHOCTb H3nY4eHHR cynepmoM~iHec4eHTHoro ceeronaoaa , 
<I>.r == 80 MKBT: 

2.	 nOporoBaR MO~HOCTb Hcnonb3yeMoro (p-i-n)-Q>oToAHoAa, 
<I>.r == 2, o MKBr.. 
OTc~Aa 101og(<I>.r/<IlR) == 16,02 A6. 

3.	 l-1CT04H~K CBeTa: 
a/ 4HcnoaaR anepTypa NArr == 0,3; 
61 AHaMeTp ~3nY4a~lI.Ie~ nno~aAKH 100 MKM; 
BI nOKa3aTenb rpaA~eHTa aT = 100. 

~.	 BonoKoHHw~ CBeTOBOA: 
ai rpaA~eHTHbI~, 125/50; 

9' 
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61 4HcnoaaR anepTypa NAc = 0,2; HET nw np05En08 B BAWEA 5H5nHOTEKE? 

]0,25 .u;E.12/10+ 10 log 1~~JtAA = 3,52 + 6,02 + 0,71 

ai AHaMeTp ce4eHHR cepAe4H~Ka 50 MKM; 
ri nOKa3aTenb rpaAHeHTa ac = 10. 
no repu B coeAHHeHHH IIH3nY4aTenb- cBeToBoA'1 COCTaBnRIOT: 

Um =~. + a + ai = 20 log 0,3 + 20 log 100 + 
. --J.F NA A ~ ~ 50 

I 
I} 

81>1 

A9-82-664 

A2-82:-568 TpYA~ COBe~aHHR no HccneAoBaHHR~ B o5nacTH 
penRTHBHcTCKOH RAepHoH ~H3HKH. AY6H3. 1982. 

MO)ICeTe nOJlyqliTb no noxre nepevacnennue HH)lCe 

eCJlM OHM H~ 6hJJlM 33K33aHbI pauee, 

TpYA~ COBe~aHHR no KonneKTHBH~M MeTOAaM 
YCKopeHHR. AY5Ha, 1982. 

1 p. 75 

KHHrM, 

3 P. 3D 

K. 

K. 

npH Hcnonb30BaHHH BOK c aF = 10 A6/KM nOTepH B cBeTOaogHo{ nH
HHH ITepMHHan - nynbT ynpaaneHHRI AnHHo~ 50 M, COCTaanRIOT 
ay~ = 10'0,05 = 0,5 A6. nOCKOnbKY AHaMeTp ce4eHHR $OTOnpHeMHo~ 
nno~aAKH Hcnonb3yeMoro $OTOAe~eKTop'a 3Ha4HTenbHO 60nbwe AHaMeT
pa ce4eHHR cepAe4HHKa aonOKOHHoro CBeToaOAa, nOTepH a coeAHHeHHH 
"caeTOaOA-$OTOAeTeKTop" ÕYAYT paaHbl nOTepRM Ha opeueneeckoe OT
pa*eHHe, T.e. COCTaaRT 0,17 A6. YpaBHeHHe 3HepreTH4eCKoro 61OA
)l{eTa 6YAeT HMeTb aHA: 1'6,02 = 10,25 + 0,5 + 0,17 + o; cneAoaa
TenbHO, 3HepreTH4ecKH~ pe3eps AaHHo~ CHCTeM~ 6 = 5,1 A6. 3TOT 

i ~. 

*'l 
I 

I 
I 
J 
{ 

A3, 4-82-704 

AII-83-511 

A7-83-644 

A2,13-83-689 

TpYA~ COBe~aHHR no CHCTeMaM H MeTOAaM 
aHanHTH4eCKHX B~4HcneHHH Ha 38M H HX npHMeHeHHQ 
B TeopeTH4eCKOH $H3HKe. AY5Ha. 1982~ 

TpYA~ HelKAYHapOAHO~ wKOn~-CeMHHapa no ~H3HKe 
rR*en~x HOHOB. AnYWTa, 1983. 

TpYA~ pa604ero COBe~aHHR no np06neHaM H3nY4eHHA 
H AeTeKTHpOBaHHR rpaBHTaUHOHH~X BonH •.AY6H3. 1983. 

TpYA~ IV lIelKAYHapoAHoH WKon~ no HeHTpoHHOH 
~H3HKe. AY5Ha. 1982. 5 p. 00 1(. 

2 P. 00 K. 

2 e, 50 K. 

6 p , 55 K. 

pe3epa'Heo6xoAHM AnR KOMneHca4HH pe3ynbTaToB AerpaAa4HH HCT04HH
Ka H3nY4eHHR H $OTOAeTeKTopa, npHsOARU\e~ K CHH)I{eHHIO MOutHOCTH H3
nY4eHHR cynepnlOMHHeC4eHTHoro cseToAHOAa H K nos~weHHIO noporoso

J t 

I 
{ I 

A13-8"-63 TpYA~ XI He*AYHapoAHoro CHMn03HYMa no 
RAepHoH 3neKTpOHHKe. 6paTHcnaBa. 

4exocnoBaKHR, 1983. 
4 p. 50 K. 

ro 3Ha4eHHR 4yacTBHTenbHOCTH (p-i-n)-$OTOAeTeKTopa. \ 
A2-84-366 TpYA~ 7 HelKAYHapoAHoro COBe~a"HA no np06neHaM 

IUnEPATYPA 
KBaHTOBOH TeOpH" nonR. AnYWTa, 198". 4 P. 30 K. 

1. POMaHOB 1O.lt1? olt1~m, 13-85-580', Ay6Ha, 1985. 
2. POMaHOB ~.lt1. Olt1RH, 10-81-295, Ay6Ha, 1981. 
3. WenaeB lt1~A, H AP. Olt1Rlt1, P9-83-582, Ay6Ha, 1983. 
4. POMaHoa ~.lt1. OHRlt1, 13-85-599 Ay6Ha, 1985. 

1,1 

i 
'I'
il 

AI ,2-84-599 

\ A17-84-850 

TpYA~ VII He*AYHapoAHoro ceMHHapa no np06neMaH 
~H3HKH B~COKHX 3HeprHü. Ay6H3, 1984. 

TpYA~ WMe*AYHapoAHoro CHMn03HYMa no H36paHHwH 
npo5neMaH CTaTHCTH4eCKOH MexaHHKH. AY6Ha,1984. 
12 TOMal 7 P. 

5 p. 

75 K. 

50 K. 

5. AHTIOXOB 
6. AHTIOXOS 

B.A. 
B.A. 

H AP. 
H AP. 

0lt1fH1, 
Olt1Rlt1, 

10-10576, Ay6Ha, 
10-11636, Ay6Ha, 

1977. 
1978. 

I 
Al0,11-84-818 TpYA~ V HeH<AYHapbAHoro COBe~aHHR no npo

7. *ypaBnes·H.lt1. H AP. 10-7332, ~y6Ha, 1977. 
8. *ypaaneB·H,lt1. H AP. Olt1Rlt1, 10-8114, Ay6Ha, 1974. 
9. mypasnes H.lt1. H AP. Olt1RH, 10-9479, Ay6Ha. 1976. 

10. Koraa n.M. nonynpoaoAHHKOBble cseToH3nY4alOU..\He AHOAbl. TpYAW IX BceCO~3Horo COBe~aHHW no YCKopHTenRH 

6neMaM.HaTeMaTH4eCKoro MOAenHpOBaHHR, npo
rpaMMHpOBaHHQ H HaTeMaTH4eCKHH HeTOA~H pewe
HHA ~H3H4eCKHX 3aAa4. AYGHa, 1983 3 p. 50 K. 

3HeproaToMH3AaT , M., 1983. 3apRH<eHHb1X 4aCTHIt. Jly6Ha, 1984 ·/2 TOMa/ 13 p.50 K. 

11. Electronic Design, 1981, November 12, p.B3. 
12. MHKpoMpo4eccopH~e cpeACTBa H CHCTeMbl. 1986, 
13.. Cern Cour l e r , 1980, vo1.20, No.8, p.364. 
14. 3neKTpoHHKa Inep.c aHr.l, 1976, ~ 16. 
15. ~eMew T. Olt1Rlt1, 10-12106, Ay6Ha, 1979, 

~ 2, c.43. 
L. 

I
\.: 

t:\4-85-,851 

t:\11-85-791 

TpYA~ MC*AYHapoAHoH WKon~ no crpYKType 
RApa, AnywTa, 1985. 

TpYAW HCH<AYHapOAHoro COBe~aHHR no aHanHTH4eCKHM 
B~4~cneHHRM Ha 38H H HX npHHeHCHH~ B TcopeTH4e

3 p. 75 K. 

16. KpaclOK 6.A., KopHeeB r.lt1. O~TH4ecKHe CHCTeM~ CBR3H H cse I' 
CKOH ~H3HKe. t:\y6Ha,1985. p. 

TO~b1e AaT4HKH. "PaAHO H CSR3b l l 
, M., 1985. 

t:\13-85-793 TpYA~ xn HCH<AYHapoAHoro cHMno3HYHa no RACplfOH 
3ncKrpoHHKe. ny6Ha 1985. p , 80 K. 

j 

3aKa3b1 u a ynoMHHYTble !(HHrH MorYT 6blTb, n anp a anenu no anpecy rPYKonHCb nocTynHna a H3AaTenbcKH~ oTAen · i 101000 MocKBa, rnaBn04T3MT. n/R 79 
22 HlOnR 198ó rOAa. "3natenbtKHR OTnen 06~ed~HeHHo~o ~kcTHTyta HdebH~X Hctne.llOOnHHA 
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TEMATHqECKHE KATErOPHH flYBnHKAQHR 

OB~E~HHEHHOrO HHCTHTYTA ~EPHWX 

HCCJIE~OBAHHR 

HH.AeKc TeMaTHKa 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR ~H3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpOHHaR ~H3HKa 

4. TeopeTH4eCKaR ~H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. RAepHaR cneKTpocKonHR H paAHOXHMHR 

], tHSHK8 TR•enwx HOHOB 

8. KpHoreHHKa 

9. YCKOPHTenH 

10. AaToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWx 
A8HHWX 

11. BW4MCnMTenbHa~ MaTeMaTHKa H TeXHHKa 

12. XMMHR 

13. TexHHKa ~HSH4eCKoro 3KcnepHMeHTa 

14. HccneA088HHR TBePAWX Ten H *HAKOCTeH 
~AepHWMH MeTOA8MH 

15. 3KcnepHMeHTanbH8R ~H3HKa RAePHWX peaK~MH 
npH HH3KHX 3HeprHRX 

16. Ao3HM8TPHR H ~3HKa 38~HTW 

1]. TeopHA KOHA8HCHP088HHOrO COCTOAHHR 

18. HcnonbsoaaHHe pesynbTaToa H MeTOAOB 
~YHA8MeHT8nbHWX ~H3H4eCKHX HCcneAOBaHHH 
8 CM8*HWX o6nacTRX H8YKH H TeXHHKH 

19. 6H~H3HK8 

POMaHOB ID.H., Typ30 H. 
CHCTeMa AnH AHCTaHQHOHHoro H3MepeHHH 
napaMeTpOB HOHHOrO HCTO~HHKa 

13-86-513 

0nHCaHa MHOroKaHaiTbHaH CHCTeMa AHCTaHQHOHHOrO H3MepeHHH 
napaMeTpOB HOHHOrO HCTO~HHKa, yCTaHoBneHHOrO Ha B~COKOBOflbTHOM 
-TepMHHane, AfiH nepeAa~H HH$OpMaQHH HCll0flb3YeTCH 50-MeTpoBaH 
BOnOKOHHO-OllTH~eCKaH nHHHH CBH3H /BOllC/ C B~COKHM 3Ha~eHHeM 
3HepreTH~ecKoro pe3epBa, llepeAa~a AaHHhlX BeAeTCH c noMo~ro 
~acToTHOH MOAYflHQHH, llocneAOBaTenbH~H onpoc 15 AaT~HKOB no3BO
nHeT llpOH3BOAHTb H3MepeHHH C TO~HOCTbiD 0,1%, HH$OpMaQHH B~BO
AHTCH Ha AHCnneH VT-340. 

Pa6oTa B~nonHeHa B lla6opaTopHH B~COKHX 3HeprHH OHHH. 

Coo6meHHe 061.e.aHHeHHoro HHcmryu JI,IJ,epH~x uccne.aosaHHii . .Ily6Ha 1986 
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A multichannel remote system for measuring the parameters 
of an ion source mounted on a high-voltage terminal is descri
bed. The electronic apparatus is made in the CAMAC standart. 
A 50 m fibreoptical line (FDL) with a highly energetic source 
is used for information transfer. Data are transferred by 
means of frequency modulation which improves the noise pro
tection of the system. A consecutive order of fifteen sensors 
makes it possible to perform measurements with a precision of 
0.1j. Information is presented to a VT-340 display. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 
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