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ra6aHeu H. 

AHanorOBbiii MeTOA H3MepeHnH npoaonbHoro HMnenaHca 

CBH3H Me)l{!lY 3lleKTpOHHbiM KOllbUOM H KBMepoii 

P9 - 120:lB 

OpeA!IBf'aeTCH MeTO!l H3MepeHIIH IIMllellBHCa CBH3H Me)l{!ly 3lleKTpOIIHol:l.! 

KOllbUOM H KBMepoii, COf'l18CHO KOTOpO~!Y aHa!IOf'OM 3lleKTpOHHOf'O KOllbUa 

HBlH18TCH 38MKH:yToe MeTaJlnHt.teCKue KOnbUO. 8 3TOH CH:CTeMe B036VIk.;l8lOTCH 

CTOH'!He BO!IHbi, llpH'IeM 'IHCJIO BO!IH, npnXOAHlllHXCH Ha o60pOT, UeJJOe. 3To 

HeooxoaHMO AllH coxpaHeHHH noao5HH naHHOii cncTeMbi. Ha ocHoae f'a:J.ln'IIIH 

CKOpOCTH pacnpOCTpaHeHHH BOJIHhl B.!lOllb MeTa!l.lH'IeCKOf'O KO!lhUa B KB\tepe 

BAr838TOpa H B nH:HHif OIIpeneneHa \!Hif:VIBH COCTaon~-HOWBH H\!n0,1LlHCa. CKo

pOCTb paCIIpOCTp8H8HHst BOnHbi B aare3aTOpe paCC'411Tb!EHl0TCH IIO ro:JOH[lHCHOll 

qaCTOTe KOnbUa, KOTOp8SI H3MepHeTC 5t C ITOMOWblO p8D.H048CTOTH010 CJH8.'1H:Ja

TOpa H H3MepHTellH 'laCTOTbl, CKOpOCTb BO!IHhl B ll.!leallbHOl! JIHHIIII Onpe.Je.11ICT

CH pac'!eTHbiM rryTeM. Ha ocHoae H3MepeHHii no6poTHOCTII KOHTypa nony<JeHa 

peallbHaH '!aCTb HMneaaHca. CBH3b \le)l{.!lY reHeparopoM 11 KOnbUO\t, a TaKlhe 

Me)I{Jly aHa!IH3aTOpOM H KOllbUOM cna6aH II He BllHHeT Ha CObCTBeHHble 'IBCTO

Tbl KOllbUa. Pe3yllbTaTbi H3MepeHHii \fHHMorf cocTaan>JIOWei1 npoao.lbHoro 

HMIIE'D.8HC8 KOnbUO-K8Mepa cpaBHHB8lOTCH CO 3H8l-J8HH-HM~:I, nonyt.teHHb!:\UI Teope 

Tfl'leCKHM nyTeM an>~ 6ecKOHe'!HbiX cTeHoK. nony'!eHo xopowee cornncue pe-

3YllbTaToa. 

Pa6ora BbiiiO!IHeHa a 0Taene HOB hi X \feToaos ycKopeHH 11 OJ I HI I. 
Coo6weHfle 06bellHHeHHOrO HHCTHTyTa SillepHbiX HCC!lellOB8HHii, Lly6Ha 1979 

Habanec J. pg . 120:38 

Analog Method for 'Vleasurement of Longitudinal 
Coupling Impedance between Electron Ring and Chamber 

A measurement method is suggested of a longitudinal impedan
ce, in which analog of an electron ring is a metal ring. In this 
system standing waves are awaken so that the wave number 
for one turn is a whole number. This is necessary to save the 
similarity of the system. From the difference of wave velocity along 
metal ring in adgezator chamber and wave velocity of line, is pos
sible to receive the imaginary component of this impedance. The 
wave velocity in adhezator is given from the ring resonance frequen 
cy, which is measured with the aid of radiofrequence analyzer, the 
wave velocity in ideal line is obtained throught calculation. Real 
part of impedance is received from quality factor measurement of 
circuit. Coupling between generator and ring, and analyzator and 
ring is weak, it does not change the own frequencyies of the ring. 
The measuring results of imaginary part of the longitudinal impedan
ce ring-chamber are compared with that from theoretical calculation 
for infinite walls. A good agreement of results has been obtained; 

Communication of the Joint Institute for Nuclear Research. Dubna 1979 
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1. BBE,[fEHHE 

lloKa3aTeneM CTa6HnbHOCTH 3neKTpOHHOrO KOnbUa no OTHOWe

HHIO K npo,nonbHblM KOrepeHTHbiM HeyCTOH'IHBOCTJIM JIBnJieTCJI TaK 

Ha3b1BaeMbiH npo,nonbHblH HMne,naHC CBJI3H Z n, KOTOpblii: CBJI3b1Ba

eT npo.nonbaoe qacno qacTHU N e B JneKTPOHHOM KonLue c 3Hep-

reTa'leCKHM pa36pocoM -~~ Ill· 
E 

Ne :S I7JI -~~~-0---(A~-) 2 

2f33r ~_!!_ E 
e n 

/1/ 

B 3Toii: cllopMyne 1J - OTHOCHTenbHOe H3MeHeHHe 'laCTOTbl 

o6pameHHJI 3a e,nHHHQY H3MeHeHHJI MOMeHTa, y - nonHaJI 3HeprHJI 

:meKTpoaa B e.naaauax Macchi, f3 - naaeii:aa.11 cKopocTb BpameHHJI 

JneKTpOHa B KOnbUe, Bblpa>KeHHaJI B e,nHHHUaX CKOpOCTH CBeTa, 

f e - KnaCCH'IeCKHH pa,nayc 3neKTpOHa. HMne,naHC Z
0 

CBJI3biBaeT 

npo,nonbHOe 3neKTpH'IeCKOe none {f; n C TOKOM B03MyU(eHHJI ! 0 
Ha 0 - H rapMOHHKe 121: 

21Tr G; n 
Zn=---In Z 0 = 377 OM. /2/ 

llony'IHTb TO'IHOe 3Ha'leHHe Z n paC'IeTHblM nyTeM MO>KHO 

TOnbKO npH npOCTbiX KOHcPHrypaUHJIX CTeHOK, 3KpaHHPYIOIUHX 3neKT

pOHHOe KOnbUO. ll03TOMY O'leHb cymecTBeHHbiM JIBn.lleTCJI BOnpoc 

06 3KCnepHMeHTanbHOM H3MepeHHH Zn' OC06eHHO ,nn.11 peanbHOH 
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KaMepbl a,IJ;re3aTopa e pa3nHqHbiMH BHyTpeHHHMH yenOBH.IIMH, BllH.II" 

IOJ.UHMH Ha pe3yllbTaT /3/ 

2. OCHOBHblE COOTHOlllEHHJJ 

B pa6oTe 12/ rrpe,!l;llO)I(eH MeTO,!I; H3MepeHH.II IIpO,!I;OllbHOrO HM • 

rre,IJ;aHea. B ero OeHOBe ne)I(HT orrpe,IJ;eneHHe eKopoeTH rH6pH,!I;HOH 

TEM ·BonHbl, KOTopa.R paerrpoeTpaH.ReTe.R Me)I(,IJ;Y KOllbiJ,OM H Ka

Mepoil:. CHeTeMy "KonbiJ,o·KaMepa" MO)I(HO JaMeHHTb ,IJ;ByxrrpoBo,IJ;

Hoil: nHHHeil: e HH,IJ;YKTHBHOeTblO L ', eorrpoTHBneHHeM R' H eM

KoeTblO C' /puc. 1/. llepBbiH rrposo,IJ;HHK rrpe,IJ;eTaBn.ReT eo6oil: 

KaMepy, BTOpOH - KOllbii,O. IIITpHX 03HaqaeT, qTo Bee BenH'"IHHbl 

6epyTe.II Ha e,IJ;HHHIJ,y ,!l;llHHbl. Z l H Z 2 · MHHMbie eoeTaBn.IIIOJ.UHe 

IIpO,!I;OllbHbiX HMIIe,IJ;aHeOB KaMepbl H KOllbll,a eOOTBeTeTBeHHO, OIIpe

,IJ;en.ReMble eorrpOTHBneHHeM H KpHBH3HOH eHeTeMbl. Y'"IHTbiBa.II pa3-

HYIO HarrpaBneHHOeTb TOKOB B KaMepe H KOllbll,e, rronyqHM eyM • 

MapHOe 3HaqeHHe HH,IJ;YKTHBHOeTH H HMIIe,IJ;aHea: 

L'=L'+L', 
t 1 2 

Z' = Z' + Z' 
t 1 2 . /3/ 

Terrepb, HeiiOllb3Y.II ypaBHeHHe ,!l;ll.II llHHHH '5/, HaH,IJ;eM OTHOWeHHe 

eKopoeTH paerrpoeTpaHeHH.II 3lleKTpOMarHHTHOH BOllHbl B eHeTeMe 

6e 3 yqeTa Z '
1 

H Z '
2 

K «Pa30BOH eKopoeTH BOllHbl e yqeTOM 

eorrpOTHBneHH.II H KpHBH3Hbl. EenH Z '1 = Z '2 = 0, TO B TaKOH 

eHeTeMe 6y,IJ;eT paerrpoeTpaH.RTbe.II TOnbKO TEM-sonHa e qaeToToil: 

wo 
HHe 

v<P 

H .Pa30BOH eKopoeTblO, paBHOH eKOpOeTH eBeTa. CorrpOTHBne

H KpHBH3Ha H3MeH.IIlOT eKOpOeTb paerrpoeTpaHeHH.II BOllHbl Ha 

H ee qaeTOTY • Ha w. Hail:,IJ;eM OTHOWeHHe c C O,!J;HOH 
Y<jl 

c 
eTOpOHbl, 

wo 
w 

e ,!l;pyroil: -
v<P 

c (u 0 y!jwC'(jwL; + Z't 
----------~~--

v<P wy!ju,
0 

C'jw
0

L't 

llpHpaBHHBa.II 3TH ,IJ;Ba Bblpa)I(CHH.II, IIOnyqHM 

4 

Z' 
t jwL' 

t 

(w
0 

c w)(w
0

- w) 

uJ2 
/4/ 

.. 

... 

"I 

"" 

L; I 

71., 
I 

z. I 
~eo.t~cpa 

----~ 

c' 
I z. 

KIM'fi._D_....._ __ 

Puc.1. 3AeKIIIpU'IeCKUJI CXe.Ma AUHUU, 
"3AeKIIIpOHHOe KOAbijO·Ka.Mepa". 

:JKauaaAeHIIIHOU cucme.Me 

TaK KaK w
0 

- w oqeHb Mano H z 't B .PopMyne /4/ orrpe,IJ;en.ReT 

HMIIe,IJ;aHe Ha e,IJ;HHHIJ,Y ,!l;llHHbi, rronyqHM IIOllHbiH HMIIe,IJ;aHe: 

zn 
n 

Z
, 2rrr «> 0 -w 
t ---- ~ 4rrj rL' --

n t n 
/5/ 

C,IJ;enaeM rrpe,IJ;rrono)l(eHHe, qTo Z'
1 

» Z'. Tor,IJ;a Z' - Z', 2 t 1 
H .PopMyna /5/ 6y,IJ;eT orrpe,IJ;enJITb HMIIe,IJ;aHe KaMepbl. llpH 3Keiie-

pHMeHTallbHOM orrpe,IJ;eneHHH HMIIe,IJ;aHea Hy)I(HO ene,IJ;HTb 3a BbiiiOll" 

HeHHeM 3TOrO HepaBeHeTBa. 

H3 

llonyqeHHOC Bblpa)I(CHHC /5/ eOBIIa,IJ;aCT e ypaBHCHHCM /3.11/ 
pa6oTbl /2,' II pH 3aMCHC i Ha - i H OIIpC,!I;ell.lleT MHHMYIO 

qaeTb IIpO,!I;OllbHOrO HMIIC,IJ;aHea. llpH 3TOM w orrpe,!I;Cll.lleTe.II H3 

c eeTb KpyroBa.II qaeTOTa 6e3 yqeTa· KpH· 
H3MCpeHH.II, a wo r 
BH3Hbl, eorrpoTHBllCHH.II H B03MO)I(HOrO BKna,IJ;a eoepe,!I;OTOqCHHOrO 

HMIIC,IJ;aHea. 

PeanbHYIO qaeTb HMIIe,IJ;aHea MO)I(HO rronyqHTb H3 H3MCpeHH.II 

,IJ;06pOTHOeTH llHHHH KOllbii,O"KaMepa /eM. pUC. 1/. )l.o6pOTHOeTb 

orrpe,!I;Cll.lleTe.II OTHOWCHHCM 3arraeCHHOH 3HeprHH KOHTypa K 3Hep-

rHH IIOTepb: 

Q 
12 

_j)__ --- = p 
R 12 R 

-~_o_!_--__ 
R . 
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B JToii f~JopMyne conpoTHBJICHHe R onpe.aeJIBeT peaJibHYJO 

'laCTb HMllC)laHca. 113 PC30HaHCHOH KpHBOH HMCCM Q '" 0 
(') -(•) 

'l 1 

r.ae '"I H w 2 - 'laCTOTM, COOTBCTCTBYIOll.IHC 0,707 aMnJIHTY.llhl Han· 

pJJ)f(CHHB. B peJyJihTare nony'IHM 

R !LJ 2 '"' 1 
~ - - ~-- - ~ ~-- ru L . 

0 
'"o 

·) 771' 
,UJIB npaKTH'Iecxoro onpe,!leJieHHB R MO)f(Ho noJIO)f(H r h L L · -

t II 

llOCKOJlbKY At:<L. 
uJ 

1 H BCB JanaceHHaB JHeprHB cocpe.aoro'leHa 

B L' H L'. 
1 2 

R 277rL; (u.,
2

- tv
1

) 
/6/ 

8 COOTBCTCTBHH C pa60TOR 4 
llpO,!lOJibHWR HMllC)laHc MO)f(HO 

llpC)lCTaBHTb COCTOBil.lHM HJ CTaTH'ICCKOR /onpC)lCJIBCMOR KBaJH· 

CTaTH'ICCKOH 'iaCTbiO JJICKTpOMarHHTHOrO llOJIJI/ H BOJIHOBOH 'laCTCR. 

CraTH'IecxaB qacTb HMne.aauca nponopuHouanbHa 1 H npH cxo-
•> 

y~ 

pOCTJIX, paBHMX CKOpOCTH CBCTa, npeHe6pe)I(HMO Mana flO CpaBHCHHJO 

C BOJIHOBOR. 11MCHHO TaKOR CJiy'laH flPC.!lllOJiaracTCB B pa6ore 2 

fiOJTOMy B )laJibHCHWCM Mhl 6y)leM cpaBHHBaTb H3MCpBcMMR HM· 

llC)laHC C paCC'IHTaHHOH BOJIHOBOR 'iaCThiO HMllC,!laHca: 

z BOJI!I 
n 

n 
. h 2 nh 2 
1 ( --) [ 1 - 3( ----) J 

77f 77f /7/ 

fipH JTOM h • WHpHHa I..{HJIHH)lpH'iCCKOH KaMepM, a o6e'laBKa 

KaMcpbi HaXO)lHTCJI ,!laJicKO OT KOJibl..{a. 

3. METOJ( H3MEPEHH.JI 

H3 ¢opMyJIM /5/ cne,!lyer, 'iTO MHHMaB qacTb npo)lOJihHoro 

HMllc)laHca /B BOJIHOBOH 06JiaCTH/ nponopi..{HOHaJibHa CMCiliCHHIO 

'laCTOTM KOJibl..{a, CBR3aHHOMy C npHCYTCTBHCM 3KpaHOB H OTJIH· 

.. 

.. 

~ 

'f 

'IHCM CHCTCMbl OT H)lCaJibHOH JIHHHH. J1JMCpCHHC TaKoro CMCil.lCHHB 

MO)f(HO C)lCJiaTb, CCJIH HCllOJlbJOBaTb C06CTBCHHblC 'laCTOTbl CTOB'IHX 

BOJIH, BOJHHKaJOll.IHX MC)I(,Ily MCTaJIJIH'ICCKHM KOJlbi..{OM H CTCHKaMH 

I puc. 2/. ,UnB C03.!laHHB onpe.aeneHHoii KoHflJHrypai..{HH nonJt KOJibi..{O 

B O)lHOM MCCTC 6biJIO COC)lHHCHO C 3KpaHOM, llpH 3TOM o6ecne • 

'IHBaJIOCb OTCYTCTBHC nepCXO)lHMX COllpOTHBJICHHH B MCClC Kpea· 

JICHHJI. B Ka'ICCTBC 3aKOpOTKH MC)I()ly KOJibi..{OM H CTCHKaMH HCllOJib • 

30Barracb MC.llHaB rpy6xa 0 tO MM. bbiJIO nponepeuo, 'ITO oua 

HC MCHHCT C06CTBCHHOR 'laCTOTbl KOJlbl..{a. 

I .... 
OlfO..aU,OTO/' ~ ~·- • ••• kD 

/ 
I 

I 
I 
\ 

' ' 

d 

-

Puc.2. Annapamypa O/IJI U3MepeHUJI npoOO/lbH02o UMneOaHca cucme· 
Mbi "KO/lbijO" KQMepa ". 

Pacxa'lxa KOJibl..{a ocymecTBnllnacb 84-reHeparopoM, 6e3 npB· 

MOH CBJI3H 4epe3 Wl hlpb, llpH HanpB)f(CHHH HCCKOJlbKO BOJlbT. 

lliTb!pb 3allHTMBaJICJI 4CpC3 Ka6CJih, Ha KOHI..{C KOTOporo pacnono· 

)I(CHo cor·nacyJOmee conpoTHBJICHHe. Onnerxa xa6enB npHcOC.llHHeHa 

K O)lHOR H3 CTCHOK 3KpaHa. ,UJIHHa WlblpB llO)l6Hpanacb 3Ha'IHlCJib· 

HO MCHbWCH, 'ICM 'ICTBCpl b )lJIHHbl BOJIHbl. lJaCTOTy TO'iHO onpe • 

)lCJIJIJIH C llOMOil.lhJO H 3MCpHl CJIJI 'laC TOT hi. 

Ha llpOTHBOIIOJIO)f(HOH CTOpOHC KOJibUa pacnonaraJICB npHCMHMH 

WTblpb /.anHHa A 4 /, KoTopbiH qepeJ cornacyJOmee conpo· 

THBJICHHC H Ka6cJib 6biJl COC.llHHCH C npHCMHHKOM • pa,!lHO'iaCTOT • 

HMM aHanHJaropoM. 



0'!eHL BalKHYIO pOJIL B 3TOM MeTO)J.e HrpaeT TO'iHOe orrpe,!l,eJie-

HHe C06CTBeHHOH '!aCTOTLI w -
0 

c 
IIOCKOJILKy MeTaJIJIH'ieCKOe 

KOJILUO ,!l,eJiaeTCJI H3 Tpy6KH KOHe'!HLIX pa3MepOB, Ce'!eHHe KOTOpOH 

llOCJie CBOpa'!HBaHHJI B KOJILUO )J.e(jlopMHpyeTCH. 3TO 3aCTaBJIHeT 

BHOCHTL KOppeKUHIO B rrapaMeTpLI KOJILUa. B HaWeM CJiyqae MLI 

onpe,!l,eJIHJIH pa,!I,Hyc KaK pa,!I,Hyc reoMeTpHqecKoro Mecra TO'ieK, 

MaKCHMaJILHO IIpH6JIH:lKeHHLIX K 3KpaHHPYIOIUHM CTeHKaM. 3Ha'!eHHe 

pa,!I,Hyca npoBepHJIOCL TaK:lKe ITO COBITa,D;eHHIO C06CTBeHHLIX 'faCTOT 

llpH 3aMeHe TOJICTOrO KOJILUa ( Z '
1 

", "~ Z '
2 

) Ha O'feHL TOHKOe. 

fipH H3MepeHHJIX Ba:lKHO TaK:lKe HCKJIIO'fHTL C06CTBeHHLie 'fac

TOTLI 3KpaHHPYIOIUHX CTeHOK, IIOCKOJILKy OHH HMeiOT B 3KCllepHMeHTe 

peaJILHLie rpaHHULI. 3TO HaKJia,D;LIBaeT orpaHH'feHHe Ha B03MO)I(

HLie paCCTOJIHHJI h Me:lK.n;y CTeHKaMH IIpH 3a,D;aHHLIX paJMepax 

3KpaHa, a TaK:lKe Ha pa3MepLI caMoro 3KpaHa. Heo6xo.n;HMO rrpo

BecrH H3MepeHHJI C06CTBeHHLIX 'faCTOT CTeHOK 6e3 KOJILUa H IIOJiy

'ieHHLie 'faCTOTLI HCKJIIO'fHTL H3 06JiaCTH 'faCTOT HJMepeHHH HMIIe

.n;aHca. 

4. PE3YJihTATbl H OECY)J(,4EHHE 

B HaWHX H3MepeHHHX MeraJIJIH'feCKoe KOJILUO 6Lmo c.n;eJiaHo 

H3 Me.n;Hoil: rpy6KH 0 15 MM. H3MepeHHH rrpoBO,D;HJIHCL c ,D;BYMH 

KOJILUaMH: O,ll;HO - C pa,D;HYCOM HaKOIIJieHHJI 3JieKTpOHOB IIOCJie 

HH:lKeKUHH '7/ /r=32,55 CM, f 0 =146,68 MFI-1/, BTOpoe- C pa.n;Hy

COM, B 2 pa3a MeHLWHM /r =16,95 CM, f
0 

=281,7 MFt~/. )l.JIH 

BTOporo KOJILUa npeHe6pe:lKeHHe CTaTH'feCKOH 'faCTLIO HMIIe,D;aHca 

6onee npHeMJieMo, 'feM ,D;JIH nepsoro, nocKoJILKY MeHLWeMy pa.n;Hycy 

COOTBeTCTByeT y :::: 10. 

C llOMOIULIO llpHeMHHKa H H3MepHTeJIH '!aCTOT OIIpe,D;eJIHeM 

'iaCTOTLI pe3oHaHca KOJILUa w H '!aCTOTLI w l H w
2 

/COOTBeT

CTBYIOIUHe 0, 707 aMITJIHTy,D;LI pe3oHaHCHOH KpHBOH/ IIpH pa3JIH'IHLIX 

paccroHHHHX h Me:lK.n;y 3KpaHaMH. PeJyJILTaTLI o6pa6oraHLI no 

(jlopMyJiaM /5/, /6/ H /7 I H rrpHBe.n;eHLI Ha puc. 3, 4, 5, 6 H B ma6-

AUI.Iax J H 2. )l,JIH MHHMOH 'iaCTH HMlle,D;aHca llpHBe,D;eHO cpaBHeHHe 

c reopeTH'IeCKHMH 3Ha'ieHHHMH. BH.n;Ho, 'ITO reopeTH'ieCKHe peJyJIL

rarLI xopowo cornacyiOTCH c O:lKH.n;aeMLIMH. 
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1 l-\OJJbUO 

hC1\! 

7 

12,2 

IG 

21 

31 

41 

7 

12,2 

16 

21 

31 

41 

) 
) 

r =32,55:!::_0,05 CM, 

I 

iZ n 

3Kcnep. n 

+ I ,26 :!::_0,9 

+ 4,6 :!::_2 ,3 

+ 9,6 :!::_3 

+13 :!::_3,2 

+17,7+:!::_3,5 

+22,9 :!::_4,6 

III 

+ 2, 7 :!:_I ,9 

+ 3,8:!::_2,7 

+ 6,2:!::_3,1 

0 + 1,6 
- 1 '1 

-18 :!::_3,6 

+262 :!:_52 

Ta6Aut~a 1 

f 1 =146,68:!::_0,25 Mru 
1' 3 =440,04:!::_0,75 Mru 

rap~oHrrqccKaH qacrora 

R 'n 

Teop. f1 3Kcnep, f1 

+ I ,74 0,17:!::_0,3 

+ 5,14 0,29 :!::_0,06 

+ 8,6 0,48 :!::_0, 19 

+13,9 I ,05 :!::_0,21 

+25 3,6 :!::.. 0,7 

+31 ,4 6,4 :!::_1 ,28 

rapMoHrrqecKaH qacrora 

+ 1 ,5 0,55 :!::_0,1 

+ 3,3 1,45::!:._0,3 

+ 3,13 3,8 :!::_0,76 

- 2,23 9,5 :!::_0,95 

- 51,5 44 + 2 

-203 92 :!::_19 
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KonLuo 

11 cM 

7,2 

1:.2 

IG 

21 

31 

41 

7,2 

12 

1G 

21 

31 

41 

10 

l' =!f),fl5:!;_0,025 CM, 

iZ/n 

C)!;CIIC]l. I! 

+ 1 +2 

+ll,U .!;_2,3 

l 18 :!;_1,5 

Hl :!... 3,8 

-11 :!;_3,5 

+83 :!;_1,7 

Ta6Aut~a 2 

f 1 =281,7.!;,.0,4 Mru 
t 2 =5!33,4:!.:_0,8 Mru 

rapMOHH4GCK8H 48CTOTa 

R/n 

TeOf2• !l 3KCIIG!2• n 
+ 5,0 0,12 :!;_0,04 

+ 15,8 0,3 :!;_O,OG 

+ 21 0,2 :!;_0,04 

+ 30,7 O,li :!;_0,12 

- 1,5 !J,!i :!;_0,4G 

-IllS 18 :!;_1,8 

II rilpMOilll'H~cKa~T 'I:JCToTn 

+ I ,4 :!:_0,84 + 5,0 0,5 :!:_0,25 

0 :!:_3 + 7,1 0,32 :!:_0,07 

- 12,5 :!;_2,5 - 2,G 0,9:!;_0,3 

- 45 ~) - 49 3,8 :!:_1,1 

-1G7 :!;_33 -380 D,fi :!:_3 

- 8,5 :!;_3,!J 
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Puc.3. MHUMQJI COCITIQ8AJIIOUIQJI npoOOAbHOZO UMneOUHCQ CUCJTieMbl 

"KOAbi.IO- KaMepa ". Kpuable noKa3bl8aiOIII pac'leiiiHbJe 3Ha'leHUJI. Pa-

ouyc KOAbiJQ - 32,55 CM, -- 0-J zapMOH.,- ·~X - 3 zapMOH. 

CyMMapHaJI OWHQJ;a CKJla,IJ;biBaeTCJI H3 OWH6KH H3MepeHHJI, 

OWHfiKH UpH OUpC,!J;CJlCHKH pa,ll;Hyca KOJlbQa - 'laCTOTbl w
0 

H HCTO'I

HOCTH reoMeTpHH 06opy,!J;OBaHHJI. PaCXOlK,IJ;CHHe MC)K,IJ;y TeopeTH'IeC

KHMH H 3KCUCpHMCHT'-l!IbHbiMH 3Ha'ICHHJIMH DpH YBCJIH'IeHHH h 

MO)KHO 06'bJICHHTb CJie;~yiOil{HM o6pa30M. C O,IJ;HOB CTOpOHhl., YBCJIH

'IHBaeTCJI HeTO'IHOCTb c)opMyJI /7 I B /5/, nocKOJibKY npH HX 
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Puc.4. PeaAbHaJI cocmaeAJIIOUiaJI npoooAbHozo u.MneoaHca cucme.Mbl 
"KOAbiiO" Ka.Mepa ". Paouyc KOAblla - 32,55 C.M. 

h // 1. C ,D.pyroil CTopoHbi, ysenu-BhlBO.D.e npe,D.nonaranocb 
TTf 

'lHBaeTCJI HeCOOTBeTCTBHe, CBJI3aHHOe C KOHe'lHbiMH pa3MepaMH 

H 4JopMOH 3KpaHHpy10li.{HX CTeHOK. 

5. 3AKJIJOqEHHE 

IIpe,D.naraeTcll npocToil MeTO.D. aHanorosoro H3MepeHH.II npo-

,D.OJibHOrO HMUe,D.aHca CHCTeMhl "KOJibUO- KaMepa", MHHMOH H peaJib

HOB COCTaBJI.IIIOll.{eB B BOJIHOBOB 30He. MeTO,!I. MO)I(HO HCllOJib30BaTb 

,!I.JI.II OUeHKH CBOHCTB CHCTeMhl "KaMepa- 3JieKTpOHHOe KOJibUO" He

nocpe,D.CTBeHHO B KaMepe a,D.re3aTopa CO BCeM He06XO,!I.HMhlM 

ofiopy,D.OBaHHeM. IlOJie3HO TaK)I(e H TO, 'ITO MeTO,D. ,D.aeT B03MO)I(· 

HOCTb OfiHapy)I(HBaTb COfiCTBeHHhle KOJiefiaHH.II HeKOTOphlX ,D.eTaJieB 

B KaMepe B OTCYTCTBHe KOJibUa H ,D.OfiHBaTbC.II HX ycrpaHeHH.II. 
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Puc.5. MHU.MaJI COC111QBAJIIOUIQJI npOOOAbHOZO U.MneOaHca CUC111€.Mbl 
"KOAbllo- Ka.Mepa ". KpuebJe noKa3biBQI0111 pac'le111Hble 3HatteHUJI. Pa
ouyc KOAbija- 16,95 C.M, --- 0-1 zap.MOH.,---x-2 zap.MOH. 

B JaKJIIO'leHue asrop Bhlpa)l(aer ucxpeHHIOIO 6naro,D.apHOCTb 

11.H.l1BaHOBy 3a llOCTOJIHHhlB HHTepec K pafioTe, 10.11.AJieKCaXHHY 

3a o6cy)I(,D.eHHe npo6JieMM H none3Hhle ,D.Hcxyccuu, C.li.Py6uHy, 

r.A.HsaHosy, 3.r.raspunosoB: Ja o6cy)l(,!l.eHHll B npouecce npo

se,D.eHHll 3KcnepHMeHTOB. B.A . .LJ;po)I()I(HHY H H.H.Xaposy Ja no,D.

rorosxy annaparyphl. B.II.Capauuesa 6naro,D.apl0 3a no.D.,D.ep)I(KY 

H BHHMaHHe K pafioTe. 
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Puc.6. PeaAbHaJI cocllfa6AJIK>II#aJI uMneoaHca cucmeMbl "KOAbf.lo
KaMepa". Paouyc KOAbija - 16,95 CM. 
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