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~.A.6YAarOB, B.B.fnaroneB, A.A .OMenbHHeHKO, A.A.CeMeHOB 
06beAHHeHHW~ HHCTHTYT HAepH~X HCCneAOBaHH~, Ay6Ha 

B.rnHHKa, n.nOBHHe~, b.CHTap 
YHHBepCHTeT HM.R.A .KoMeHCKOrO, 5paTHCnaBa, 4CCP 

3 .KnaAHBa, M.CeMaH, ~.WnaneK 

~HCTHTYT 3KCnepHMeHTanbHO~ ¢H3HKH CAH, KOWH~e, 4CC~ 

A.M.ApTWKOB 
$HnHan H~~ npHKnaAHO~ ¢H3HKH Ta wf Y , CaMapKaHA 

BBEAEH~E 

BpeMR-npoeKUHOHHaR KaMepa /BnK/ n03BOnReT npoBOAHTb TpeX
l~epHYIO peKOHCTpYKUl-11O MHOrOTpeKOBblX C0 6b I Tl-1~, a r axxe l-1AeHTl-1$W 
KaUl-11O 3apRlKeHH~X ~aCTl-1U Ha OCHOBe MHorOKpaTHoro H3MepeHHR HOHH

51 3aUl-10HHbIX no r e pe 3HepfHl-1 / 1 - • 

B Jlafoparopaa RAepHblX npofinen OI'UH1 paapa Ga ruaae r ca 80-cno~
HaR BnK C ~YBCTBl-1TenbHblM o6beMoM 350x800x1600 MM 3 /pl-1c.l/, KO
Top aR 6YAeT pa60TaTb B MarHHTHOM none B = 1 ,5 Tn . BepTl-1KanbHaR 
KOOPAl-1HaTa B BnK onpeAenReTCH no BpeMeHH Ape~$a 3neKTpOHoB, 
rOpl-130HTanbHaR - C nOMO~blO nHHH~ 3aAeplKKH /n3/. nl-1Hl-1l-1 3aAeplKKH 
AalOT Hennoxoe pa3peweHHe /npHMepHo 1 MM npH AnHHe n3 1 M/, 
Ha nopHAOK npeBocxoAR~ee pa3peWeHl-1e B Wl-1pOKO npl-1MeHReMoM MeTo
Ae AeneHl-1R TOKOB Ha pe3l-1CTl-1BHO~ npoBono~Ke /6 /. no cpaBHeHHIO 
C M~TOAOM KaTOAH~X n~0~aAoK /l.4.6 / , AalO~l-1X o~eHb xopowee npo
cTpaHcTBeHHoe pa3peweHHe, MeTOA Ha OCHOBe nl-1Hl-1~ 3aAeplKKl-1 CY 
~e CTBeHHO AeweBne, TaK KaK Tpe6yeT 3H a~l-1TenbH ~ MeHbwero /B Ha
weM cny~ae npl-1MepHO B 100 pas/ ~l-1cna KaHanOB 3neKTpOHHKH. He
TOA n3 ofinanae r AononHHTenbHblM Ka~eCTBOM - n03B0J:1ReT OAH03Ha~
HO onpeAenRTb KOOPAHHaTW TpeKOB ~aCTl-1U. 

B pa60Te Onl-1CblBa~TCR pe3ynbTaT~ HCn~TaHl-1~ Ha nY~Ke ~aCTHU 

Tpex cno~Horo MOAYJlR BnK C ~YBCTBl-1TenbHbIM 06beMoM 350x800x60 MM~ 
KOT OPbl~ no KOHCTPYK~l-1l-1 COBnaAaeT C 80-cno~Ho~ BnK. 

K L p 

PHC. J. Cx e Ma BITK . K - KOH TeA 
He p, $ - KpWlliKH , P - BWCOKO 
Bo nbT HWH pa 3beM , 'On - OCHOBHaH 
nnH Ta, IT3 - non e~opMHPYWmHe 

s n es-rponu , C - CTeKnO TeKCTo n H
TOBble CTOHK H, KIT - xa TOA, 1)3 
3neKT pOIlHKa. 

KOHCTPYKU~R KAHEPW 

KOlKYX KaMepbl npeAcTaBnReT c060~ npRMOyronbHbI~ Kop06 /K/ 
H3 HePlKaBelO~e~ CTanl-1 BbiCOTO~ 500 MM, WHPHHO~ 1200 MM l-1 AJlHHO~ 

2000 MM /pl-1c.l/. KOlKYX CnepeAl-1 H C3aAH 3aKpblT Kp~WKaMH )~) 
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Kn	 PHc.2. Pa3pe3 MOAYllfi BITK. fl3 
llHHHH 3aAep~KH, crr - CHrHanb

asie rrpOBOnOqKH, nil, 3C - nOJIe

4lopl-lliPYlOIIJ,He. /3a3eHneHHblel npo 
BOnOqKH, Te - TpHrrepHaH ceT-

r 

x a , P,l:I;	 - nena'rens , oc r arrsuoe 

- KaK	 Ha pHC. I . 
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c Ma~napoBblMH OKHaMI-1 1-1 npOAYn 
aaeTCR ra30Bo~ CMeCb~ npH aT
MOC¢epHOM AaBneHHH. 

BHH3Y Kopo6a HMeerCR A~pane
BaR nrurra /on/, Ha KOTOPYIO Kpe

nRTCR ace AeTam1 KaMepbl. Ha CTeKllOTeKCTomHOBblX pei:1Kax none pe« 
KaMepbl HaRTHyTbl ClI1rHaJlbHble npOBOJlQ4KJ.1 len/ AHaMeTpOM 20 MKM 

/PHc.2/, xoropue 4epeAYlOTCR Ie warOM 5 MM/ C 3a3eMneHHblMH none
<!>oPMHPYKlIl\HMH npOBOIl04KaMH /nn/ AHaMeTpOM 100 MKM. IlBe coceaaae 
aHOAHble npOBQfl04KH o6beAHHeHbl, H cvraan C H""X nonaer ca Ha npen
YCHm1TeJlb. TaKI-1M 06pa3-0M lPOPMHPYIOTCR cnon TOI1ll.lIo1HO~ 20 MM, 

1013 KOTOPblX C06l.1paeTCA HOHIo13a~HR 1013 Ape~ct>OBoro 06beMa. nOA KalK

AblM cnoex Ha paCCTOflHHIo1 5 MM OT nnOCKoCTH ~""rHanbHbIX npoaono-: 

4eK paaaeuieua IlHHHR 3aAepll<K" /n3/ AIlHHO~ 850 MM. MelKAY n3 pac
nonoxeau TOHKl.1e aaaexneuaue neperoponxa , 3KpaH""PY!OUJ,He coceaaae 
n3. 

HaA C\.1rHanbHbIM"1 npOBon04KaM"1 Ha paCCTOflHHI-1 ~ l.1 8 MM COOT

aeTCTaeHHO HaTRHYTbl ceTK"" Iwar 2 MM, Al-1aMeTp npOBon04KH 

0,1 MM/, H3 KOTOPblX H""iHHflA 13C/ - 3a3eMneHHafi - cnYlKHT ,qnR $OP
M"1pOBaHHA OAHOPOAHoro nons B Ape~$OBOM npOMelKYTKe H aKCHanbHO 

C"1MMeTpH4Horo B nponOPLt""OHanbHOM o6beMe BnK. BepxHAfi ceTKa yn
paanae r npOLteCCOM cficpa 3neKTpOHOB 1-13 KaMepbl, r ax 4TO OHH nona

AalOT Ha c""rHanbHbte npOBon04KH rorts xo npH HanH41-1H Cl-1rHana "TpHr

rep" l.13 YCTaHOBKl.1. 
OAHOPOAHoe 3neKTpH4eCKoe none B Ape~ct>oaOM 06beMe BnK C03Aa

e r ca C nOMOll-'blO nnocxoro aucoxoaons r aor-o e nex'r pona IKnl 101 none

"'OPMHPYKlLJlHX 3IleKTpoAoB !n3"/ B BHAe TPYOOK AHaMeTpOM 20 MM H TOIl

W.V,HOi:1 cTeHOK 0,2 MM, xoropue xpenar c s ua CTeKnOTeKCTonHTOBble 

CTOHKH ICI IpHC. 11. Ha BblCOKOBonbTHblH 3nCKTpOA nOAaeTCR 4epe3 

pa3beM IP1 HanpA)l(eHHe AD 50 KB. 3neKTPoA coe,qHHeH C BblCOKOOM
HblM AenHTeneH lero T04HOCTb ~ 1%1, oTKYAa HanpRiHeHHe nonae r ca 

Ha nOne$OpMHPYIOLl.\He ariex r ponu, H TeM caMblM B Ape~$OBOM o6beMe 

c03AaeTcR OAHopOAHoe 3neKTpH4eCKoe none. 

Pa3pe3 nHHI-1H 3aAepmKH C 3nnHnTH4eCKI-1M ce4eH""eM pa3MepaMH 

850x18x6 MM, HcnoIlb30BaHHo~ B BnK, nOKa3aH Ha pHc.3. Kopnyc n3 
OTnl.1T	 1013 3nOKCIo1AHOH" CMonbl C HanonHeHHeM 1013· CHnl.1KOHOBOro «e n
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PHc.3. Pa3pe3 nHHHH 3agep~KH.OE.I-4lJ1I(A 

K~	 6""Aa. B Hero BKneeH~ ABe ne4aT
I1E~AT\-lA~ nAAT~ Hble nnaru: OAHa C sasesneuau-

M"" nonocxaaa IW""P""HOH 1 MM." 

warOM 2 MMI B HanpaBJleHl-11-1 BAonb n3, APyraR - C KOMneHCI-1PYIOUJ,HMH 

nonocxaau , pacnonolKeHHblMl.1 nOA yrnoM ~5°. ~30nHpoBaHHaR npOBO

n04Ka A""aMeTpOM 0,12 MM HaMOTaHa Ha Kopnyc c waroM 0,15 ~M.1Jl
n""nTH4eCKaR $OpMa n3 o6ecne4HBaeT nnOTHYIO HaMOTKY npOBon04K"", 
T.e. BnonHe onpeAeneHHoe paCCTORHHe Me~,qy npoBono4Ko~ 1-1 Kopny

COM 13eMneH/, 4eM ,qOCTHraeTCR o,qHOPOAHOCTb pacnpeAeneHH~X na

paMeTpOB (L, C) BAonb n3, 4TO, B CBOIO 04epe,qb, onpeAenReT ee 

Ka4eCTBO. 
napaMeTPbl nIo1HH"" 3a,qep~KI-1: 

aKTHBHoe conpOTHBneHHe - 360 OM 

HMneAaHc - 1000 OM 
3aAeplKKa - ~,76 HC/MM 
ocna6ncH""e c""rHana - 1,5 AS/MKC 
oTHoweHHe 3aAeplKKa/",poHT CHrHaIla - ~OO /",pOHT = 70 HC/. 

6nOK-cxeMa KaHana 3neKTpOH""K"" AnR BnK npl-1Be,qeHa Ha pIo1C.~. 
CHrHan c aHoAHOH npOBon04K"" pa3BeTBnReTCR B npeAyc""n""Tene H no

c r ynae r Ha 6b!CTpo,qeHCTBYIOW.""t1 napannene aeui AUn "" MHorocTono
Bbli:1 Bun (7(, KOTOPbU~ onoenenaer speMR nOCTynneHIo1R Cl-1rHanOB 

C T04HOCTbIO 2 HC B Te4eHI-1e 16 MKC. 5blcTPoAeHcTBYlOlI-'''''~ napannern> 
H~~ Aun f 8 f paooTaeT C 4aCTOTO~ 15,6 Mr~ B Te4eHHe 16 MKC, 4TO 
n03BonAeT H3MepflTb HOHH3a~1-10HHble no'te pH 3Hepr"""" Ha rpexax era

CTHLt".
 
CHrHan~ c 060HX KOHLtOB n3 nOcTynalOT B cOOTBeTcTBYlOlI-'''''H npeA


yCHnHTenb , 3aTeM B peryn""pYlOlI-'''''H yc""n""Tenb "" AeTeKTOp HyneBoro
 
YPOSHR I KOTop~17I Bbl,qaeT BpeMeHHylO OTMeTKy sepumHbI CHrHana. C$OP-


MHPOBaHHblH cHrHaJl no cr ynae r nansure B M-Bun J oTKYAa HH$OpMa

~Hfi nepeAaeTCR 4epe3 MarHCTpaIlb KAMAK B 3BM. 

PHc.4. EnOK-cxeMa KaHana 3neKT
pOHHKH. n3 - nHHHH 3agep~KH, 

ITY - rrpegycHnHTenb, a - gHCKpH
MHuaTOp, Y - perynHpyeNblH yCH

nHTenb, no - geTeKTop HyneBoro 

ypOBHR, M-Bun - MHorocTorroBb~ 

BOO, AUIT - 6bJCTpogeHCTBY1O~H:H: 

napannenbHbIH AUIT, BH - BbICOKoe 

HanPHlKeHHe. 
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YCnOBHn HCnWTAHHA 

H3MepeH~R npOBOA~n~Cb Ha TpeXCnO~HOM MOAyne, KOHCTPYKT~BHO 

~AeHTH4HOM 80-cno~Ho~ BnK, Ha ny4Ke 18-ro KaHana YCKop~TenR 

H~B3 ICepnYXOB/. CxeMa YCTaHOBK~ nOKa3aHa Ha p~c.5. KaMepa pa3
Me~anaCb B MarH~Te MC-12 C MaKC~ManbHO~ ~HAYK~~e~ nonR B = 
= 1,5 Tn ~n~ Ha nnaT~opMe nepeA MarH~ToM, rAe ee MomHO nepe
AB~~aTb B rop~30HTanbHoM ~anpaBneH~~ IOCb XI Ha 50 CM, B BepT~
KanbHOM IOCb YI - Ha 18 CM. KooPA~HaTa y ~3MepReTcR no BpeMe
H~ Ape~¢a 3neKTpoHoB, x - BAOI1b c~rHanbH~X npOBono4eK C no
MO~b~ n~H~~ 3aAepmK~" Z - BAonb nY4Ka nO~HOMe~y cpa60TaBwe~ 

npoBOn04KIIt. np~ pefor e KaMepbl B MarH~Te B ~ E napannenbHbl. 

K 12 
PHc.5. CxeMa yCTaHoBKH. C

1-C3S. _flt-.E3.E3152 . ")c: r.., ~ l.lepeHKOBCKHe Cl.leTtlHKH, 8C 8 4 
r E:31- iBnKI+ . CIJ;HHTHJIJIHIJ;HOHHble Cl.leTl.lHKH, 

MC-12 - 3JIeKTpOMarHHT, BilK 
-, C ~ L..J . 

BpeMH-npOeKIJ;HOHHaH KaMepa. 

2 

-x;G 
Hcn~TaH~R BnK ~poBoA~n~cb B nY4Ke 4acT~~ C 3Hepr~e~ 10 r3B. 

Tparr-ep Bblpa6aTbiBancR COBnaAeH~eM C~~HT~nnR~~OHHbIX C4eT4~KOB 

81 - 84 IA~aMeTp C4eT4~KOB 81-8~ paaeu 80 MM, ceueuue C4eT4~Ka 

84 5x50 MM2 / . KaMepa npoAYBanacb ra30BO~ CMeCb~ 83% 'aprOHa 
~ 17% ~306YTaHa np~ aTMoc¢epHOM AaBneH~~. Ha aHoA~ nOAaeTCR 
HanpRmeHlo1e 1 ,5-:-},6 KB, Ha BblCOKOBonbTHbl~ 3I1eKTpo,g - 23 KB, 4eM 
c03AaeTCR B Ape~¢oBoM 06beMe 0AHopoAHoe none C HanpRmeHHOCTb~ 

E = 650 B/cM. 

npOCTPAKCTBEHHOE PA3PEWEHHE 

BnK pa60TaeT B o6nacT~, rAe CKOpOCTb Ape~¢a 3neKTpoHoB npaK
T~4eCK~ He 3aB~C~T OT HanpRmeHHOCT~ 3neKTp~4eCKoro nonR; 3TO 
np~BoA~T K TOMy, 4TO 3aB~C~MOCTb "KooPA~HaTa - BpeMR Ape~¢a"
 

n~He~Ha Ip~c.6/. CKOPOCTb Ape~¢a 3neKTpOHOB, B~4~cneHHaR
 
~3 3TO~ 3aB~C~MOCT~, w = 4,2 cM/MKC. Ha p~c.7 nOKa3aH~ 3aB~C~


MOCTlo1 BpeMeH~ npOXO*AeH~R c~rHana OT T04K~ C KooPA~HaTo~ x
 
AO o6o~x KOH~OB n~H~~ 3aAepmK~, ~3 4ero CKOPOCTb npOXO*AeH~R
 

c~rHana ue pe a n3 v = 21 cM/MKC.
 
3aB~C~MOCTb npocr oaacr aeuaor-o paspeureuaa a I cpenuexaan

paT~4eCKaR ow~6Kal oT An~H~ Ape~¢a 3neKTpOHOB ~p~BeAeHa 

Ha p~c.8. Kp~BaR ¢~T~poBanacb 3aB~C~MOCTblO Uy(Y)~v'a; Y + b~ 
np~4eM A~¢¢Y3~OHHbl~ 4neH a y = 10, 086 ±o ,0031 MM/-j CM ~ anna pa

4 

FHC.6. 3aBHCHMOCTb BpeMeHH Apeft

~a 3JIeKTpOHOB OT KooPAHHaTW 

nYl.lKa. 
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PHc.7. 3aBHCHMOCTH BpeMeHH npo- ~ 

xo~eHHH CHrHaJIa K o6oHM KOHIJ;aM , 

JIHHHH 3aAep~KH'oP KooPAHHaTbl 
:J)o 1) 20nYl.lKa. -1) 

X I cn ) 

TYPHbl~ uneu by = 10,189±0,0211 MM. npOCTpaHCTBeHiiOe paapeuieuae 
no ny-reao ~3 pacnpeAeneH~R Ben~4~H Y2-(Yl tY3)/2, rAe Yi - KO
oPA~HaTa 4acT~~~, ~3MepeHHaR B i-M cnoe. 

AHanor~4H~e pacnpeAeneH~R CTpORTCR ~ AnR n~H~~ 3aAepmK~ AnR 
onpeAeneH~R npocTpaHcTBeHHoro pa3peweH~R np~ ~3MepeH~~ KOOPA~

HaT~ x BAonb c~rHanbH~X npoBono4eK, KOTopoe np~ HanpRmeH~~ 

Ha ynpaBnR~~e~ ceTKeU B COCTaBnReT "1=1-:-1,5 MM Ip~c.9/.g=0-:-50 

0,5. i I I i 1 PHc.8. ilpocTpaHcTBeHHoe pa3perne

HHe u y KaK cPYHKIJ;HH AJIHHbI ApeftcPa 
0,4 3JIeKTpOHoB y. 

J: 

~0,3 -. T
b>' 

0,2 

I:
01' , ! I ' • 

1 .0 5 10 15 20 y (0") ':2
 
b'"
 

PHc.9. Pa3perneHHe no JIHHHH 3a 11--


AepiKH "» KaK ~YHKIJ;HH anonnor-o ~
 

n aupaxenaa , Ilorraue TOl.lKH - Ug = ,
 
1500 1550 1600 1650 

;::: 50 B, nyc r sie TOl.lKH - Ug = O. AHOAHOE HAnPR~H~E IBI 
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PHC. 10. 3aBHCHMOCTb pa3pemeHHSI
 

no JlHHHH 3 a p;e PJKK H 0' X 0 T P;JlHHbl
 
1:"3
 p;peHtPa 3Jl·e KTp OIIOB . s: 

b"
 
H ~ -l SaBI1CI1MOCTb ITx OT AJ1I1Hbl Apew4>a
 

3J1eKTpOHOB (y) Inpl1 B~KJ1~4eHHOW
 
,. - , ~ ~ ~ I ~ ynpaBJ1R~lI\e~ cerxe/ noxaaaaa
o	 5' y CI1 

Ha pl1c.l0. Ha pa3peWeHI1e BJ1I1ReT 

paa-iep 3J1eKTpOHHOW J1aBI1Hbl 
Ha aHoAHOW npOB0J104Ke, KOTOP~~ YBeJ1114I1Ba~TCR C AJ1I1HOW Apew~a
 

3J1eK TpOHoB, n03TOMY 3aBI1CI1MOCTb OnI1C~BaeTCR ~YHK~l1ew O'x(Y) =
 

= ya 2 
y + b2

, rne ax = IO,548±o,0221 MM/y-;;" casaaa C nonepeu
HOW AI1~~Y3I1ew, bx = 11 ,74±0,0741 MM. 

ABYXTPEKOBOE PASPEWEHHE 

CI1CTeMa C4I1T~BaHI1R I1H~opMa~1111 C nOMoll\b~ J1I1HI1I1 3aAep~KI1 no
3B0J1ReT 0AH03Ha4Ho onpeAeJ1RTb KOOPAI1HaT~ TpeKoB 4aCTI1~ Ipl1c.l1/, 
nOTOMy 4TO BpeMeHa, InpI1HaAJ1e~all\l1e" Ka~AoMY TpeKy, B3aI1MOCBR
3aH~~ 

t R + t L - 2t d = const = t OL' III 

rAe t R 11 t L - BpeMeHa npl1xoAa Cl1rHaJ1a Ha npaBY~ 11 J1eBY~ CTOPO
H~ ns cooTBeTcTBeHHo, t d - BpeMR Apew~a 3J1eKTpOHOB, t OL - Bpe
MR npoXO~AeHI1R Cl1rHaJ1a C oAHoro KOH~a ns Ha APyrow, t = 0 
BpeMR nocTynJ1eHI1R Tpl1rrepHoro Cl1rHaJ1a. AJ1R Ka~Aoro TpeKa B pac
CMaTpl1BaeMOM CJ10e MO~HO B~6paTb TPOWKY BpeMeH td,t R, t L, 
YAOBJ1eTBOpR~lI\Y~ YCJ10BI1~ Ill. 3TO n03B0J1ReT OAH03Ha4HO onpeAe

J1I1Tb KOOPAI1HaT~ TpeKoB, a TaK~e 

rr 01 I1CKJ1~4I1Tb WYMOB~e Cl1rHa~ B noa 
CJ1eAY~lI\ew 06pa60TKe.

2f - H3MepRJ1aCb norpeWHOCTb onpe
1; I AeJ1eHI1R KOHCTaHT~ tO L Bill.
I Yt --\t I Yluftd

I I
 3Ta norpeWHocTb CBR3aHa npemAe

~ I : I b Bcero C BpeMeHH~M pa3peWeHI1eM 

KaMep~ 11 3J1eKTpOHHOW annapaTYP~,f ~HHH::EPlK;' r 
PHc.ll. YCJlOBHH 0P;H03HaQHOro on~ 

pep;eJleHHH KoopP;HHaT TpeKa BOP;

HOM CJloe BUK. B 3aWTpHXOBaHHOH~~::16 oGJlaCTH KOOP.p;HlIaTbl HeJlb3H OlIpe
p;eJlHTb 0P;H0 3HaQHO. 

a TaK~e C J1I1HewHOCTb~ $YHK~1111 BpeMR-KOOPAI1HaTa. npl1 pa3J1114Hb1X 

YCJ10BI1RX IA~I1Ha Apew$a, paAI1a4110HHaR 3arpY3Ka 11 T.A.I OWl16Ka 
npl1 113MepeHI111 KOHCTaHTbl O'k = 30+80 HC. ECJ111 B3RTb, Hanpl1Mep, 
~ = 50 HC, TO 113 III n0J1Y4aeM B~pa~eHl1e 

! t R+ t L - 2t d - t OL I < 150Hc, 121 

C noxoun,o «oroporo C B~COKO~ nocroaepaoc-n,o (3a ) onpenenaex 

BpeMeHa td, t R, tL , npl1HaAJ1elKall\l1e OAHOMY TpeKy. ECJ111 B 3TOT 
I1HTepBaJ1 1150 Hcl nonaAa~T Cl1rHaJ1~ OT AByX TpeKOB Inpl14eM AO:I	 

k 

cTaT04Ho, 4T06~ 3TO CJ1Y411J10Cb' Ha J1!<i60M 113 BbIXOAOB, T. e. Ha aao

Ae, J1eBOM 11J111 npaBOM KOH~e nS/, TO KOOPAI1HaT~ 3TI1X TpeKOB HeJ1b
~R onpeAeJ1I1Tb 0AH03Ha4HO. 

O~eHI1M MI1HI1MaJ1bHOe paCCTORHl1e no OCI1 Y Py , Ha KOTOPOM ell\e 
MOlKHO 0AH03Ha4HO onpeAeJ1I1Tb KOOPAI1HaT~ AByX 4aCTI1~ Yl 11 Y2. 

nYCTb t R l = tR2 11 t L l = t L 2 , AJ1fl paapeuieaan AByX TpeKOB 

12 (t - t ) I > 150 HC,
dl d2 

113 4ero npa CKOPOCTI1 ,qpeH$a w = 4,2 cM/MKc P y = J, 15 MM. B Ha'
npaBJ1eHI1I1 BAOJ1b Cl1rHaJ1bHOW npOB0J104KI1, KorAa 4aCTI1~~ I1Me~T 0AI1
HaKOBY~ KOOPAI1HaTY y, r ;e , = 113 121 B~TeKaeTt d1 t d2 , 

I t L l	 - tL21 > 150 HC. 

npl1	 CKOPOCTI1 pacnpocr paaeaaa Cl1rHaJ1a B n3 v = 21 cM/MKc P = 
"	 x
.j	 = 31,5 MM. Ha pl1c.ll nOKa3aHa 06J1aCTb 13awTpl1xoBaHHaRI, CBR3aH

HaR C TpeKOM I II1Me~lI\I1M Hal1MeHbWee BpeMR APew$a td/, B KOTOPOH 
HeB03MOlKHO OAH03Ha4HO onpeAeJ1I1Tb Bce KOOPAI1HaT~ APyrl1x TpeKOB. 

'!
I	 

SaWTpl1XOBaHHaR 06J1aCTb npeACTaBJ1ReT c060w =3% 4YBCTBI1TeJ1bHOW 
nJ101l\aAI1 BnK . HCn0J1b30BaHl1e Onl1CaHHOro MeTOAa npl1HeCeT 60J1bWY~ 

3KOHOMI1~ BpeMeHI1 npl1 o6pa60TKe AaHH~X, TaK KaK noasorurr I1CKJ1~

411Tb J10~H~e TpeKI1, B03HI1Ka~1I\I1e 113 Bcex B03MOlKH~X KOM6I1Ha~I1W 113

MepeH~~x BpeMeH, 11 cpa3Y onpeAeJ1I1Tb I1CTI1HH~e KOOPAI1HaT~ Tpe

KOB	 B KalKAOM CJ10e BnK, a TaKlKe OT$I1J1bTpOBaTb $OH. 

J


Pa 3peWeHI1e 6J1113KI1X ~peKOB, OAHaKO, onpeAeJ1ReTCR MepTB~M
 

BpeMeHeM 3J1eKTpOHHOW annapaTYP~ r. no HaWI1M 113MepeHI1RM AJ1R aHO


na ry .. 90 HC, 113 4~ro Py = 4,5 MM Ipa3pa6aTbIBaeMaR HaMI1 3J1eKT

poHI1Ka n03B0J1I1;- ero CYlI\eCTBeHHO YJ1Y4wI1Tb/; AJ1R ns rJ. = 50 HC,
 

TorAa Px = 10 MM. TaKoe pa3peWeHI1e I1MeeM B KalKAoH npoeK~1111
 

(x , z) 11 (y, z) B OTAeJ1bHOCTI1. KorAa HYlKHO oAHoBpeMeHHo onpe
AeJ1I1Tb Bce KOOPAI1HaT~ TpeKa B npocTpaHcTBe, Heo6xOAI1MO npl1

MeHI1Tb nepB~w Kpl1Tepl1W C KoHcTaHToH tOL' 

6 
7 



3<t><t>EKTHBHOCTb 

TpeKOBaH 3¢¢eKTHBHOCTb onpeAenHeTCH TaKHM 06pa30M, 4TO npo
KnaA~BaeTCH TpeK no T04KaM B AByx cnOHX H H~eTCH cHrHan /T04
Ka/ B TpeTbeM cnoe, npH4eM ero KOOPAHHaTa Aon~Ha nonaCTb B TpH 
CTaHAapTH~e OTKnoHeHHH OT B~4HcneHHO~ KooPAHHaTW. 3¢¢eKTHBHOCTb 
e~we 90% BO Bcex cnOflX no aHoAaM~ a TaKme no nHHHHM 3aAepmKH. 
Ha pHc.12 npHBeAeHa 3aBHCHMOCTb TpeKoBO~ 3~eKTHBHoCTH OT AnH !l 
HW Ape~¢a 3neKTpoHOB. OTcyTcTBHe naAeHHH 3<1><1>eKTHBHoCTH npH 
60nbwo~ AnHHe Ape~¢a cBHAeTenbcTByeT 0 AocTaT04Ho B~COKO~ 4H f' 

CTOTe ra30Bo~ CMeCH, B KOTOPO~ Ape~¢ 3neKTpoHoB npoHCxoAHT 
6e3 cy~ecTBeHHwx nOTepb. 

~100 

.D 90
ti 
~ 80 
I1l 

PHc.12. 3aBHCHMOCTb TpeKoBoH~ 10 
~ 3<PlPeRTHBHoCTH OT )J,nHHbI p,peH<pa 
:: 60 
,., 50~ , I , , ' I , " 

10 12 14 16 16 20 22 y ICHI arrex TpOHOB • 

snK B MAfH~THOM nOnE H PA60TA 
TPHffEPHOfO 3ATBOPA 

XapaKTepHcTHKH BnK CHHManHCb TaKme npH ee pa60Te B MarHHT
HOM "none. KaMepa pa3Me~anaCb B ~eHTpe MarHHTa MC-12 /pHc.5/ 

C OAHOpoAHWM noneM 1,5 Tn 
B 06beMe 160 CM /no nY4KY/ x 
x 80 CM X 50 CM /BwcoTa/, npH
4eM "8 II E. OTKnOHeHHe nY4Ka 
C HMnynbcoM 10 r3B/c B ~eHTpe 

o I6' A"'\ \ D-V- I 
KaMep~ CoCTaBnHeT npH B = 
= 0,75 Tn 18 MM. TpeKOBaH 3¢
¢eKTHBHOCTb npH pa60Te BnK 
B none AO 1,5 Tn npaKTH4eCKH 
He MeHHeTCH. npOCTpaHCTBeHHoe 
pa3peweH~e BAonb c~rHanbH~X 

npOBon04eK 
B = 1,5 Tn 

ax YXYAwaeTCH np~ 

npHMepHo Ha 24% 
no cpaBHeHH~ C B = o. 3TO CBH
3aHO npemAe Bcera C BnHHHHeM 

\j"l
j 
!. 

PMc.13. 3<p<peKTllBHoCTb BilK KaK 

EO 12b <PYHKlI,llH HarrpIDKeHMH aa ce-nce Ugi • 
"U I B)

g 

8 

40
 

nOKanbH~X HeoAHopOAHoCTe~ MarHHTHoro nonH Ha TpaeKTopHH 3neKT
pOHOB. 

Ha p~C. 13 nOKa3aHa pa60Ta 3anHpa~~e~ ceTKH B npHcyTcTBHH 
MarHHTHoro nonH ~ 6e3 Hero. npH HanpHmeHHH Ha BepXHe~ /TpHr
repHO~/ ceTKe Ug~ +100 B KaMepa nonHOCTb~ 3anepTa, H 3neKTpOHW 
He cp6Hpa~TCH Ha CHrHanbHWX npOBon04Kax. OPH B = 0 H U g ~ 50 B 
KaMepa nonHOCTb~ OTKpbITa, ~ 3¢¢eKTHBHOCTb "6nH3Ka K 100%. npH 
BKn~4eHHOM MarH~THOM none /B = 1,5 Tn/ nepexoA OT 3aKpblTo~ 

K nonHOCTb~ OTKPWTO~ KaMepe Tpe6yeT 60nee CHnbHoro H3MeHeHHR 
Ug • B~AHO, 4TO TpHrrepHaR ceTKa pa60T~eT BnOfiHe 3¢¢eKTHBHO 
B MarH~THOM none ~ 6e3 Hero. 

PA60TA BnK nPH 60nbWHX 3AfPY3KAX 

BnK npOBepHnaCb B nY4Kax 60nbwo~ ~TeHCHBHOCTH, 

AO 5.105 4acT./c. AHaMeTp ny4Ka npH 3TOM 6~n OKono 10 CM. 
Ha pHc.14 npHBeAeHa 3aBHC~MOCTb TpeKoBo~ 3¢¢eKTHBHoCTH 

OT 1~~TeHC~BHOCTH nOTOKa 4aCTH~. B~AHO, 4TO 3¢$eKTHBHoCTb He
3Ha4HTenbHO naAaeT H npH nOTOKe 5.105 4acT.!c npeBblwaeT 85%. 

H3BecTHo, 4TO" B BnK np~ 60nbW~X 3arpY3Kax B Ape~$oBoM 06be
Me HaKann~BaeTCH npOCTpaHCTBeHHW~ 3apHA. 4TO np~BoA~T K Ae¢op
Ma~~~ TpeKoB/ 9 1 • 3TOT 3~eKT B TpexcnO~HO~ BnK HeB03MO~HO 
Ha6n~AaTb, ero He06xoA~MO ~3Y4~Tb B nonHOMa~wTa6HO~ BpeMH-npo
eK~HOHHO~ KaMepe. 

~ 

-

I ! 
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nOTOK lfACHI1.1
 

3AKn!04EHHE 

HcnblTaH~H nOKa3anH, 4TO MOAynb BnK pa60TaeT 3¢¢eKTHBHO 
B npHCYTCTB~~ MarH~THoro nonH ~ 3arpY3Ke AO 5.10 5 4acT./c. 3$
¢eKT~BHo pa60TaeT Tp~rrepHw~ 3aTBOp. Pa3peweH~e B HanpaBneH~~ 

Ape~¢a 3neKTpOHOB COCTaBnReT 0,2+0,5 MM, B HanpaBneHHH BAonb 
c~rHanbHWX npOBon04eK - 1+1,5 MM . 

ABTOPW 6naroAapHT B.6.<t>nRr~Ha ~ B.M.KYTb~Ha 3a BH~MaH~e 

H nOAAepmKy, a TaKme r.C.6~~aA3e, A.M.6n~Ka, A.A.One~HHKa 

H A.C.ConOBbeBa 3a cy~ecTBeHHoe cOAe~cT8~e B npOBeAeHH~ AaHHoH 
pa60Tw. 9 
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