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BseneHne 

YsennqeHne Haae•Hocrn pa6orw nMnynhcHhlX unKnn
qecKnx ycKopnreneu Y-300 H Y-200 na6oparopHH Haep
HhiX peaKUHH npnsoanr K Heo6xoanMocru HenpephiBHo:ro 
8BTOM8THqecKOI'O KOHTpOnSI HX HBKOTOph!X napaMeTpOB, 

oaHHM H3 KOTOphiX SIBnSieTCSI ao6pOTHOCTb pe30H8HCHOH 
CHCTBMhl Q. HenpephlBHhiH KOHTpOnh 3a COCTOSIHHBM peao
Haropos ycKopureneu Heo6xoanM no cneayiDmeii npuqnae: 
B unKnorpouax anH nepecrpoifKn peaoaaropos npnMeHSIIDTCSI 
aaKopaqusaiDWHe nnacrHHhi, o:rpanuqusaiDmne nx o6'beM. 
3neKrpnqecKaSI uenb peaoaaropa aaMhiKaercSI noasn•HhiMH 
KOHT8KT8MH nnaCTHHhl, KOTOphie pacceHB8IDT 3HaquTenbHbiB 
Momnocru, a aro seaer K nx noa:ropaHniD. Conporusne
Hne noa:ropeBU!HX KOHTBKTOB B03pacraer, Bbi3hJB8SI yMBHb
WBHHe ao6poraocrn peaoHaropa, n aro, B nro:re, npnso
anr K BhJxoay ycKopnrenSI ua crpoSI. 

llnSI npeaynpe•aeHnSI asapnuaou cnryaunn n aeo6xoanM 
KOHTpOnb 38 COCTOSIHHBM KOHTBKTOB 38KOp8'IHB8IDU!BH 
nnacrHHhi so speMSI pa6oThi ycKopurenSI. E:ro MO•Ho ocy
wecrsnTh nyreM llOCTOSIHHOI'O H3MepeHHSI ao6poTHOCTH 
pe30H8HCHOH CHCTBMhl pa6oTaiDme:ro yCKOpHTenSI, T8K K8K 

OHa B aaaqurenhHOii creneHH onpeaenSieTCSI senn
quaoii nepexoauo:ro conpornsneHHSI 'aaKopoTKn". 

HaMepHTh ao6poTHOCTh peaoaaropos pa6oraiDme:ro 
B HMnynhCHOM pe•nMe ycKopurenSI Han6onee npocro Mo•
Ho noacqeroM qucna nepnoaos cso6oauo aaryxaiDWHX 
Kone6aHnu B peaoaarope, aMnnuryaa KOTOphiX yMeHhmaer
CSI B aaaaHHoe qucno paa nocne npeKpameHHSI noaaqn 
s.q. MOU!HOCTH B pe30HaTop, TaK KBK H3BeCTHO, qro OT-
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HOllieHHe HanpmKeHHH ABYX 8MllnHTYA B KOne6aTenbHOM 

KOHType (pe30H8TOpe) t:(nH pe~HM8 CB060AHO 38Tyxaro

max KOne6aHHH paBHO: 

u k BIT 
---=e T, 
uk+n 

(1)/1/ 

rae n - nro6oe uenoe qacno nepaoaos cso6oaHo aaTyxaro

max Kone6aHHH 1 Q- ao6pOTHOCTb KOHTypa, e- OCHOBa

HHe HarypanbHoro norapa~Ma. Ma Bhlpa~eHHH (1) cneay
eT, qro ecna 

uk IT 
----=e 
uk+n ~ 

TO Q = n. 
/I/ 

(2) 

Ma npHBeAeHHbiX COOTHOllleHHH BllAHO, 'ITO TO'IHOCTb 

H3MepeHHH A06pOTHOCTH 38BHCHT OT norpel!IHOCTH onpe

aeneHHH qacna nepaoaos cso6oaHo 3aTyxaromax KOne6a
HHti, 8MllnHTYA8 KOTOpbiX yMeHblll8eTCH B eiT pa3, Dorpelli

HOCTb H3MepeHHH Q MO~eT 6b!Tb yMeHbllleHa nyTeM ycpea

HeHHH HeCKOnbKHX 3aMepoB, HanpaMep cyMMHposaHHeM M 
H3MepeHHfi, 'ITO npHBOAHT K Heo6XOAHMOCTH paCC'IHThlB8Tb 

senatiHHY _UU k , npa KOTopoil: npoa3seaeHae n • M 
k +O 

( M- qacno 3aMepos Q ) aon~ao 6hiTb paBHO Q. 

Uadmosoil: aBTOMBTH'IeCKHH 0 -r.terp 

B paapa6oTaHHOM H3Meparene ao6porHoCTb npeacTaB

nHeTCH B BRAe AeCHTH'IHOI'O 'IHC[(IJ Ilil llOpectieTHOM llpH-

6ope (aanpHMep, nn-9-1 ). BenatiHHa ii06poTHOCTH oue

HHBaeTCH no 16 38MepaM, If pe3yllbTflT lih!A88TCH B UenhiX 

qacnax 6e3 yq era Mnaalllero pa3p5Iaa, '1\ BI>Ipa~eHae ( 1 ) 
CT8HOBHTC5l paBHbiM: 

IT 
uk 16 
-- = e ' =7,128. (3) 
uk+n 

Q - MeTp (pac. 1) COCTOHT 113 ABYX He38BHCHMb!X HH

TOf'jJCl;IbHbiX AHCKpHMHH8TOpOB n 1 H n 2, C pa3HbiMH ypOB

HHMH AHCKpHMHH8Uillf U I If U 2 ,KOTOphie qepe3 HOpManbHO 

OTKphiThie Knroqa HOK I H HOK 2 coeauueHhi co BXOABMH 

UH~posoro KoMnaparopa N I H N 2 , a TBKIKe H3 ynpasn5lro-
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Illefr nOI'HKH 1 B CBOIO O'lepeAb 1 COAep)f{8ll1eti nporpaMMHhiH 
perucTp c AelliH<IJpaTopoM, ynpaanRIOII1He TpHrrephr T1 
H T2 ' renepaTop HMnynbCOB AOC'IeTa r n H renepaTop 
aanycKa uuKna H3MepeHHR f311 , <PopMHpoaaTenb HMnynhca 
MOAynSITopa a. 'I. renepaTopa $ 1, H cxeMhi 11n11 1 H 2. 
Tie peA Ha'lanoM pa6oTbi Q -Mel'P AOn)f{eH 6biTh OTKanH6po
nan, TO eCTb He06XOAHMO YCTDHOBHTb noporu Cpa6aTbl

B8HHSI AHCKPHMHHaTopoa ( pHc. 2) TaK, 'IT06br Uz/U 1 = 7,128. 
Hau6onee npocTo, c BhiCOKOti TO'IHOCThiO, nopSIAKa 0,1 %, 
Kanu6poaKa ocywecranReTCH c noMOI!lhiO auanoro-uu<P
ponoro npeo6paaoaaTenSI AUTI cneAyiOII1HM o6paaoM. 
Y CTaHaBmiBaeTCSI nopor Cpa6aTbiB8HHSI AIICKpHMHH8TOpa 

n I - fJ l . AUTI perHCTpupyeT HMnynbCbi, aMnnHTYA8 KO
TOpbiX paana nemr'IHHe nopora U 1 . 3aTeM aapec A 1 , 

xapaKTepnayroutnti aeml'rnny nopora U 
1 

, YMHO)f{aeTcst na 
7,128, 'ITO aaeT: A 2=7,128A1.Tiocne 'lero yaenR•umaeTcst 
aMnnHryaa Kanu6poBO'IHWX HMnynhcoa AO 3Ha'leHHst A

2
, 

llO KOTOpOMy onpeAensteTCR I10pOI' U2.3Ha'leHHe noporon 

U I H U 2 <iJHKCHpyeTCSI lliKanaMU renHIIOTOB - II H3MepHTenb 
f'OTOB K pa6oTe. 

Pa6oTaeT Q-Merp cneayrownM o6paaoM: HMnynhChr 
n.•r. no peaonaropa ycKopnTenst nocrynaror na BXOAhi 

lHICKPHMHHllTOpOB ll 1 H ll2 .Ha K8)f{AbiH nepHOA B.'l. 
Kone6anuSI, aMnnnTyna Koroporo npeabrlllaeT rwpor 

llHCh:pHMHHaUHH, AHCKpiiMIIH8TOp Bhl/l88T HMnynbc CT8HA8pT
HOfi AnHTenbHOCTII ll DMDniiTYAhl. C BhlXOAOB AHCKpiiMHHa
TOpOn liMnynbCbl DOCTYDll!OT Ha BXOilbl KniO'Ieif, KOTOpb!e 
38KpLIBD!OTCR Kll)f{JlbiM lfMnynbCOM MOayn.HTOpa '1epe3 ct>

1
, 

11n11 1 ( BXOA 1), II D03T OMY Ha BXOAbl KOMnaparopa nona
naeT TOnbKO 'lllCTb liMnynhCOB, KOTOp~R OTHOCIITCSI 
K o6naCTH CB060AHOI'O 38TYX811HR B.'l. H8DpSI)f{€HliSI B pe-
30118TOpe ycKopHTenR. Ha pRe. 2 annno, 'ITO 'IHcno HM
nynbcoa, aanoMHeHHhiX KoMnapaTopoM, KoTopoe xapaKTe
puayeT no6pOTHOCTb KOHTypa, paBHO: D•M=N1-N 2

.Ha 
pllc. 3 npeacTasnena apeMeHHast AHarpaMMa nonnoro 

UUKna H3MepeHHSI Q, H3 KOTOpOti BHAHO, 'ITO nporpaMMHhiii 
perRcrp noaaonSieT na6Hp8Th 'IRena Nl H N2 OT 16 HM-
nynhcoa a.'l. Ha nepeAHeM <!Jponre 16 HMnynhca MOAY-
nHropa a.'l. reneparopa 'lepea cxeMy HnH 1 (nxoA II 
nocrynaeT noTeHUllan, aaKphiBBIOlliHH KniO'IH HOK 1 n HOK2. 
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DporpaMMHhiH perucrp, cquraromui1 HMnynbChi MOJlymno
pa, H ll8111Hcpparop n03BOmllOT C 16 no 18 HMnyJibC MOlly
JISITOpa cpopMHpOB8Tb CHr!'JaJI "c6poc" DD-9-1, C 24 no 
26 - OCyJJJeCTBJISITb "nycK" DD-9-1 H ycraHOBKY B "1" 
rpurrepa T 2. Ha 26 HMnynbce MOllYJISITopa aaKphiBaeTCSI 
KJIIO'I HOK 3 , aanpemaJOillHH nocrynnenue HMnynbCOB 
B nporpaMMHhiH perucrp. Ha aroM )1{8 26 TaKTe c6pa
ChJBaercg B "1" rpurrep T 1, ynpaanSIIOillHH reaeparopoM 
llOC'IeTa. l1MnyJibCbl rn nocrynaiOT OllHOBpeMeHHO Ha 

BXOll N2KOMnapnopa H B nn-9-1. B MOMeHT paBeHCTBa 
'I He en N 1==N 2 KOMnaparop BhiJlaer cHraan, onpoKHllhmaro
lllHH Tl B "0.,. H r n - BbiKJIIO~IaeTCSI, T BKHM o6pa30M 
'llfCJIO n •M =N 1-N 2 OK83b!B88TCSI B perucrpe DD-9-1, 
8 CXeMa OCT8H8BJIHB88TCSI B 9TOM COCTOSIHHH, DpHMBpHO 
1lepe3 10- 20c r3H onpOKHllhiBaer T 2 B "0., r If UHKJI 

H3MepeHHSI H8'1HHae·rcg CHOB8 If Tello Q -MeTp n03BOJISI8T 
lf3MepSITb llOOpOTHOCTH p830H8TOpOB, pa60T81011JHX Ha 
qacrorax Ao 25 Mru. 

DonroapeMeHHaSI TO'IHOCTb H3MepeHHSI Q He Xy)l{e 1%, 
a OTHOCHTenbH8SI norpeJJJHOCTh H8CKOJibKHX H3MepeHHH He 
xy)l{e 0,5%. 

B aaKJIIO'IeHHe aaropbi Bhipa)l{aiOT 6naroAapuocrb aKa
AeMHKY r.H,¢nepoay 38 nOCTBHOBKY 38Jl8'11f aBTOM8TH
'-I8CKOro lf3MepeHHSI llOOpOTHOCTH pe30H8HCHbiX CHCT8M 
6a30BbiX ycTaHOBOK Jla6opaTOpHH HllepHbiX peaKUHH If no

CTO.SIHIIYIO TIOllll8P)I{KY B pa6ore, a TaK)Ke H.A.WenaeBy aa 

npeano)l{eHHe Merolla H3MepeHHH Ao6pornocTH H o6cyllill8HHe 
6noK-cxeMhi npH6opa. 
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