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B nocnenH1te I'Ollbl IICKpOBbie KaMepbl C 6onbWIIM pa3p!IL1Hb!M 

npoMemyTKOM Haq11HaroT WllpOKO npllM0HRTbCR B 8KCnep11MeHT8X 

'no 11ccneL1OB8HIIID qaCTllll BblCOKIIX 8Hepr11li (Ha ycKop11Tennx II B 

KOcM11qecK11x nyqax), qTo a aHaq11TenbHOli Mepe o6ycnoaneHo yc

neWHbIM pa3BIITll0M 8TIIX KaMep B CoaeTCKOM Coroae. 

YnpaanneMOCTb, Manoe apeMn naMnT11, Manoe apeMn aoccTa

HoaneH11n I BO3MOmHOCTb 113Mepe!i11n IIMnynbCOB C 6onbWOli Toq".'" 

HOCTbID yrnoa II B H0KOTOpoli CTeneHII IIOHll38UIIII, BbICOKan nllBHe

a·ag aqiq>eKTIIBHOCTb II B03MOmHOCTb Ha6nroneHIIR pacnanoa II _B3811MO-

' 
neliCTBIIR qaCTllll .B raae KaMepbI, _BMeCTe C npoCTOTOli 113I'OTOB

neH11n II neweBll3HOli, nenaroT B0CbM8 aaMaHqllBbIM IIX 11cnonb30-

B8H1!0 B KaqeCTBe 6bICTpOL1elicTayrom11x TpeKOBbIX np116opoa. 

B HBCTomuee apeMn B PIIL10 8KCnep11MeHTOB Ha P!¼3n11qHbIX 

ycKop11Tennx Mllpa nyabipbKOBbl0 K8M0pbl B aaaopax 6onbWIIX aneK

TpOMBI'HIITOB ycneWHO aaMeHnIDTCR CTpl!MepHblMI! 11 Wl!pOKO3aaop

/l / 
Hb!MI! IICKpOBblMI! KaMepaMI! • Hcnollb30B8Hlle WllpOKO383OpHblX 

IICKpOBbIX KaMep, ycTBHOBneHHblX B M8I'HIITHOM none, nnn 113Mepe

HIIR IIMnynbCOB aapnmeHHbIX .qaCTllll CTano BO3MOmHblM nocne TO

ro, KaK HBMII 6hina noKa3aHa BO3MOmHOCTb cnenoaaHl!R IICKpOBOI'O 

KaHana no aapaHee aanaHHOli Kpyroaoli TpaeKTop1111 aapnmeHHoli 

-/2/ 
qaCTl!llbl 

llenbro HBCTOHIUeli pa60Tbl RB{Innocb: 1) 11ccnenoaaH11e B03-

MOmHOCTII II TOqHOCTII 1!3MepeHl!R IIM?ynbCOB aapnmeHHbIX qacTHll 

B WllpOK03830pHOli IICKpOBOli KaMepe, noMemeHHOli B MBI'HIITHOe 

none, no Kp11a11aHe 11cKpoaoro cnena; 2) nonpo6Hoe paccMOTpeH11e 
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conyTCTByIOumx llaHHOMY MeTOllY oum6oK u noll6op onTHManbHhIX 

ycnoauil llnH nony,1eHl!H M8KCHM8nbHO B03M0)KHhIX TO'IHOCTeil B 

H3MepeHl!II l!MnynbCOB aapH)KeHHhlX 'laCTIIU. 

LluccepTaUHH COCTOHT H3 BBelleHHH, CeMI! rnaa, rrpunO)KeHHil 

. 11 OCHOBHblX BhIB01lOB 0 

ITepaaH rnaaa CO/lep)KliT o6aop no aceM cyruecTayIOIUIIM Tli

rraM 11-CKpOBhIX KaMep. PaccMaTpl!BalOTCH li KpliTl!'leCKli cpaaHHBa

lOTCH !IX OCHOBHbie xapaKTepHCTliKI1. 

Bo BTOpoil rnaae rrpuBOllHTCH HeKOTOpb1e CBelleHHH li3 <pli3HKli 

Pa30BOPO paapglla, OTHOCHIUl!eCH K MeX8Hli3MY pa60Thl llllipOK03a-

30pHblX IICKpOBhlX KaMep. PaccMaTpHBaeTCH rrpouecc o6paaoaaHliH 

HaKn0HHhIX l!CKpOBhIX TpeKOB no OTHOIUeHl!IO K HanpaaneHIIIO aneK

TPl!'leCK0PO nonH B KaMepe, a TaK)Ke qiopMlipOB8Hl!e TpeKOB, liMelO

IUIIX KPYP0BYIO TpaeKTOpli!O • 

8 TpeTbeil rnaae onHChIBaeTCH 3KCrrepHMeHTanbHaH ycTaHOBKa, 

Ha KOTopoil anepah!e 6hinli rrony'leHbl KPYP0Bhie liCKPOBbie cneAhl 

KOCMH'leCKliX 'laCTliU B liCKpoaoil KaMepe' rroMeru'eHHOil B aaaop 

sneKTPOMaPHliTa, ITpuBeJ:(eHhl rrpellBapuTenbHhie Konn'leCTBeHHbie 

llaHHhie no orrpelleneHlilO liMITynbC0B aapg)KeHHhlX 'laCTHU, 

B 'leTaepTOil rnaae llaeTCH no1lpo6Hh!il aHanua OIUH60K llaH

H0PO MeTOlla H3MepeHliH HMnynbCOB aapH)KeHHhIX 'laCTl!U. 

B nHTOil li llleCTOil rnaaax npHB0/lHTCH llBa SKCITepHMeHTa Ha 

Kanu6poaaHHhIX ny'IKaX 1T -. -Me30H0B, rrpoBelleHHhie B lla6opaTo-

PHU BhICOKHX 3Hepruil Ol1Hl1 C llBYM51 CHCTeMaMH, rrocneAoaa-

TenbHOil onTHMH3auueil liX napaMeTp0B C uenb!O yaenH'leHHH TO'IHOC

TII 1!3MepeHll51 liMITynbC0B aapH)KeHHhIX 'laCTlill B lllllp0K03a30pHblX 

IICKp0BhIX KaMepax. 

B cellbMOil rnaae 06cy)K1la10TCH peaynbTBThI, nony'leHHhie 

B IJI-VI rnaaax, 11 llaeTCH rrepeqeHb ip1131!'1eCKIIX SKCrrep11Me1ITOB 

C HCITOnb30BaHl!eM llaHHOPO MeT0lla 113MepeHHH HMITynbCOB, 

8 np11no)KeHl!HX paccMaTp11aa10TCH: 

a) anl!HHlie llll<p<pY3llli rrepBll'IIIhIX uenTpOB li0Hl!3aUl!II Ha lll!C

nepc1110 IICKpOBOPO TpeKa, 

4 

6) BnHHHl!e nOCTOHHHOPO MaPHliTHOPO nong Ha A114><f>Y3lil0 

nepBll'IHhIX aneKTPOHOB, 

a) MeTO.tl IlOCTpoeHHH TOnorpa4>u11 HMnynbCHOPO aneKTpli'leC

KOPO nong B lllHpo1waaaopHblX HCKpOBhIX KaMepax. 

8 3aKnIO'leHlie ll8IOTCH OCHOBHhie BhlBO/lhI. 

I • 

8 pa3B11Tllli MeTO.tlliKU HCKpOBhIX KaMep OTMe'l8IOTCH Tpli 

HanpaaneHHH: 

a) C03A8Hlie KpynHhIX MIIOPonnaCTHH'l8ThIX KaMep, COCT051-

IUHX 113 MHOPHX lleCHTKOB npoMe)KyTKOB, paaMepoM /lO 10 MM; 

6) paapa6oTKa nonH0CTblO H30Tp0ilHhIX KaMep (a 0CH0BH0M 

MIIKpoaonHOBhIX); 

a) C03A8Hlie paanll'IHhIX TpeK0BhIJ_ liCKp0BhIX KaMep C 6onb

lllliMli Me)KsneKTp0.tlHhIMH npoMe)KyTKaMH. 

B HaCT0H!Uee apeMn a SKCnepHMeHTaX npH Ha6ope 6QnblllOPO 

CT8TIICTli'leCK0P0 MaTepuana C MH0P0KpaTHhlM cpa6aTh!BaHHeM 

ycTaH0BKli aa 0.tlHH UIIK!J YCK0PHTenH, nmp0K0 IlpHMeHHIOTCil HHTH

Hhie KO0P.tlllH8THhie HCKp0Bhie KaMephl C HenocpeACTBeHHhlM BhIB0-

. ll0M HH<pOpMaUl!H Ha C'leTHYIO MalllHHY, 3TH KaMepbl nBnHIOTCn npo

.tt0n)KeHHeM pa3BliTliil nepB0P0 THila KaMep, 0.ttHaKo HX B03M0)KH0CTH 

orpaH11'1eHhl npH HanH'IIIH MH0PliX 'laCTHU. 

M11KpOBOnHOBhie KaMepbl ll0 HaCT0HIUePO apeMeHH He nonyqu-

nH cyrueCTBeHH0P0 pa3BHTHn, 

11cKp0Bhle KaMephl C 60nblllHMH npoMe)KyTKaM11, B 0TnH'IHe 

OT K00~lll!HaT~hIX, nannIOTCn TpeK0BhlMli rrpu6opaMu, OHu /l8IOT 

ropa31l0 60nbllle CB81leHHil 0 C'06bITHHX, np0liCX0llil!UHX B o6'beMe 

KaMepbI, li ll8IOT B03M0)KH0CTb nony'laTb nonHylO HH<f>OpMaUlilO 06 

aneMeHT8pHbIX ~KTax B38HM0.tteil:CTBliil aapn)Ke!IHhIX 'laCTHU, Heaa

BHCHM0 OT 'IHCna BTOpH'IHhIX '18CTHU. Pa3BHTHe- ,MeT0AHKli IlC1/lb6-

HhlX KaMep npuaeno K C03.tl8HHIO .tlBYX TpeK0BhIX npu6opoa·, a HMeH

H0: llllip0K03830pHOil li CTpliMepHoil KaMep. 
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OcHOBHOe npeHMyIUeCTBO WHpOK03a30pHblX .. HCKpOBbIX KaMep 

.no cpaaaeumo co CTpHMepHblMH - 6onbWaSI SlpKOCTb TpeKOB u 60-

nee TO'IHOe cnei:lOBaHHe HCKpbl BLIOnb TpaeKTOpHH 'IaCTHUbI, HeLtOC:;: 

TaTOK - orpaHH'IeHHaSI H30TpOnHOCTb. 

B nepaoil: rnaae paccMaTpHBaIOTCSI TaKJKe OCHOBHbie xapaK

TepHCTHKH wnpoKoaaaopHbIX KaMep (apeMSI naMSITH H paapewa10-

mee apeMSI, aipqieKTHBHOCTb perncTpaIIHH OLIHOH nnn MHornx qac

THII, BpeMSI BOCCTaHOBneHHSl),aaBHCHIUHe OT COCTaBa H LtaaneHHH 

pa6o<iero raaa; ·napaMeTpOB BbICOKOBOnbTHoro HMnynbca n KOH

CTpyKTHBHbIX oco6eHHOCTeil: KaMepbl. 

II • 

/3 4/ 
nonbITKH LtaTb npHeMneMoe 06'bSICHeHne • ' lpH3HKe npouec-

ca qiopMnpoaaHHSI HCKpoaoro cneLta BLtOnb TpaeKTOpHH aapHlKeHHOH 

'!aCTHUbl OCHOBbIBaIOTCH Ha cymecTBYIOIUHX TeOpHHX reaepaUHOH

HOro nnn KaHanbHOro (cTpHMepaoro)· MeXaHH3M0B B03HHKHOBeHHH 

sneKTPH'I8CKOro pa3pHLta B raaax. ToT nnn HHOH MeXaHH3M npeA

nonaraeT pa3nH'IHYIO CTeneHb aneKTpOHHOro ycHneHHH nepBH'IHbIX 

naBHH. KaK npaBHno, o6paaoaaHHe CTPHMepoB Ha6n10L1aeTCH npu 

ycHneHHH exp ( a X) ., 10 8 
• B WHpOK03a30pHblX KaMepax, npH npOXOlK-

AeHHH aapSllK8HHbIX '!aCTHU noLt ManbIMH yrnaMH K sneKTPH'IeCKO-

MY non10, qiopMHPOBaHHe HCKpoaoro TpeKa npoHCXOAHT cornaCHO 

renepaUHOHHOMY MeXaHH3My. npH 3Ha'IHTenbHblX yrnax B03MOlKHO 

cymeCTBOBaHHe CTpHMepaoro MeXaHH3Ma. noHSITHe O BenH~HHaX 

STHX yrnoB ycnoBHoe, TaK KaK OHH onpeLtenHIOTCH pa3MepoM na

BHHbI, LIOCTHra10meil: KpHTH'IeCKoro ycHneHHH, 'ITO, B CBOIO O'IepeLtb I 

aaBHCHT OT napaMeTpOB BbICQKOBOnbTHoro HMnynbca. 

Ha OCHOBe paCCMOTpeHHblX MOLteneil: o6paaoaaHHH HaKnOHHblX 

HCKPOBblX TpeKOB ( reoMeTpH'IeCKOe nepeKpbIBaHHe nnn B3aHMOLteil:

CTBHe npocTpaHCTBeHHbIX noneil: COCeLIHHX naBHH) 6binH nony'IeHbl 

BbipaJKeHHH, OTpalKaIOIUHe CBH3b . MeJKLty MaKCHManbHblM yrnoM Tpe-

Ka H napaMeTpaMH E/ p H a(E)/P: 

6 
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rLte a -paCCTOSIHHe M8lKLIY ueHTpaMH naBHH006paaoaaHHH, p -

AaBneaue raaa KaMepbI, a ( E) -nepBblH KOS!plpHUHeHT HOHH3aUHH. 

rpa«pH'I8CKaH HHTepnpeTaUHH STHX LIBYX ycnoauil: noKa3bIBae·T, 

'ITO npH lpHKCHpoaaHHbIX napaMeTpax BbICOKOBOnbTHoro HMnynbca 

LtnH TpaeKTOpHil: B MarHHTHOM none ( T.e. LtnH cneAOB C H3MeHHIO~ 

IUHMCH yrnoBbIM napaMeTpOM). MoryT qiopMHpoaaTbCH HCKpOBbie 

TpeKH cornaCHO o6euM MOAenHM. 

nepBble TpeKH, HMeIOIUHe "Kpyroay10" TpaeKTOpHIO, Ha6n10-

AanHCb a KaMepe c npO!-felKyTKOM a 21 CM, HanonHeHHOH HeOHOM 

AO AaBneHHH 1,5 aTa, ycTaHOBneHHOH a aaaope MarHHTa cn-23 

( ff= 5,5 Krc), Ha KOCMH'I8CKOH CTaHUHH Hop-AM6epAT /
2
/. llnH 

yaenu<ieHHH BepOHTHOCTH Ha6n10AeHHH KpyrOBblX TpaeKTOpHil. HaA 

KaMepoil: noMemancg CnHHUOBbIH KOHBepTop Tonmmioil. 2 CM, reae

pupyIOIUHH napbl H nHBHH cpaBHHTenbHO ManosaeprH'!HbIX sneKTpo

HOB. 

ToT <paKT, 'ITO nony<ieHHbie HCKPOBbie TpeKH A8HCTBHTenbHO 

OTpaJKanH xapaKTep TpaeKTOpHH aapHlKeHHbIX 'laCTHII B MarHHTHOM 

none, c HeCOMHeHHOCTblO noATBepJKAancg ABYMH o6CTOHTenbCTBa

MH: 

1) HallH'IIIeM ABYX 3HaKOB KpHBH3HbI, COOTB8TCTBYIOIUHX ABYM 

3HaKaM aapHAa aapHJKeHHhIX 'IaCTHlli 

2) pa3HOH BellH'IHHOil. KPHBH3Hbl • TpeKOB, o6ycnoaneHHhIX HM

nynbCHhlM cneKTpOM KOCMH'IeCKHX t:iaCTHU. 

nng onpeAeneHHH CTeneHH COOTBeTCTBHH KpHBH3Hbl HCKpOBblX 

TpeKOB HMnynbcy aapgJKeHHbIX qaCTHII, 6binH co6paHhl · LIBe ycTaHOB

KH, noaaonHIOIUHe OAHOBpeMeHHO npOBOAHTb H3Mepeane HMnynbca 

. /5/ 
no KpHBH3He HCKpoaoro TpeKa H no OCTaTO'IHOMY npo6ery • 

B OAHOH H3 YCTaHOBOK npo6er onpeAenHnCg C noMOlllblO MHoro

nnaCTHH'laToil. 'npo6eJKHOil." HCKPOBOil. KaMepbI. nng HHTepaana 

HMnynbCOB 350-400 Mae/c, COOTBeTCTBYIOIUHX OCTaHOBKe µ. -Me-

30Ha B OLIHOH H3 nnaCTHH "npo6eJKHOil." KaMephI, 3Ha'!eHne HM-
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nym,ca, H3MepeHnoe no KpHBH3He TpeKa i:tnHHOll 20 CM, COBnai:ta

no C TO'IHOCTblO AO 4%. HeCMOTpSI Ha TO, 'ITO 3TH npei:tBapHTeJU,

Hble i:taHHbie HOCHnH CKOpee Ka'leCTBeHHblll xapaKTep, OHH noKa-

3bIBanH, 'ITO TO'IHOCTb A8HHOI'O MeTOAa MO>KeT 6b1Tb O'leHb BblC::0-

KOll. 

TTpH aHanH3e OWH60K B H3MepeHHSIX C WHpOK03830pHblMH 

HCKpOBblMH KaMepaMH, KaK H B H3MepeHHSIX C llPYI'HMH TpeKOBbl

MH np116opaMH, He06XOAHMO, Hapsiny C ow116KaMH cny'lallHblMII, 

paccMaTpHBaTb OiiIH6KH, BHOCl!Mble CHCTeMaTH'leCKIIMH HCKa>K.eHHSI

MH HCTHHHOll KPHBH3Hbl cnei:ta. 

Cny'lallHbie ow116KH B OCHOBHOM onpei:tensiIOTCSI Ka'leCTBOM 

TpeKa ( ok ) , OHH aaBHCSIT TaK>Ke OT TO'IHOCTII onpeneneHHSI 

KOOpAHH8T ( 0 H ) 11 Ka'leCTBa H306pa>KeHHSI Ha nneHKe · ( on ) • 
TaK KaK. 3TH owii6KH He KOppenapy!OT, TO CyMMapHaSI cnyqallHaSI 

2 2 2 2 
OWH6Ka onpei:tenHTCSI KaK o x = o k + o H + o n , I'Ae ox -llHC-

nepCHSI HCKPOBOI'O TpeKa, HallaeHH8SI MeTOAOM· HanMeH&WHX KBa/l-

~-

paTOB. 3HaSI OX ' MO>KHO onpei:tenHTb cny'lallHyici OWH6Ky B H3Me-
. 0 

peHHH KpHBH3Hbl TpeKa H3 H3BeCTHOI'O Bblpa>KeHHSI ( oc) = --;;f-[A(n)] 
if3M. t. 

ri:te A ( n) -(jlyHKUHSI 'IHCna H3MepsieMbIX TO'leK, f -llnHHa Tpe-

Ka. 

CHCTeMaTl!'leCKHe own6KH o6ycnoaneHbl · MHOI'OKpaTHblM pac-· 

CeSIHHeM aapsi>KeHHblX 'laCTHU B raae KaMepbl, HeOAHOPOllHOCTblO 

aneKTPH'leCKOI'O nonsi B KaMepe H llHCTOpcaell onTH'leCKOll CHCTeMbl, 

CneaoBaTeJU,HO, cyMMapHylO OWH6Ky B onpeneneHHH KPHBH3Hbl HCKpo

BO,I'O TpeKa MO>KHO HallTH H3 Bblpa>KeHHSI 

2 2 2 2 2 a =(o ) +(o ) +(l'i ) +(o ) 
c c l!aM. c pace. c an. c onT. 

TTpH H3MepeHHH HMnym,coB no KpHBH3He TpeKa CTaHOBHTCR 

B8lKHb_lM Bonpoc BnHHHHSI EH-nonn Ha npocTpaHCTBeHHOe HCKalKe

HHe TpeKa. PeweHHe i:t11(jl(jlepeH1U1anbHblX ypaBHeH11ll ABl!lKeHHSI 

aneKTPOHOB BAOnb aneKTpl!'leCKOI'O nonsi H B'HanpaaneHHII BeKTO

pa [EH] i:taeT BbipaJKeH11si, onpenenR10mHe CMel!leHHe aneKTpOHOB 

11 naa11H, B Te'leHl!e BpeMeHI! ( t) npHKnai:tblB8HIISI aneKTpl!'leCK0-

1'0 nonsi ( E) anon& 3THX · ocell, 

8 

·1 

,::, 

;l 

j 

) 
1' 
I 
,). 
I' i/ 
)' 

l 
~? 

ill\ 

l. 

\ 

l 
\ 
i ., 

X = 
cE w r 

2 2 
H(l-w r ) 

II z cEw 2 r 2 

----2-2-t, 

H(l- w T ) 

I'Ae w = eH 
-umcnoTpOHHaH 'laCTOTa, a . r -BpeMR MelKAY ABY-

me 
MS! coyi:tapeHHSIMII aneKTpoHa C aTOMaMH raaa. OTCIOAa cneayeT, 

'ITO Apell(jl aneKTpOHOB B npouecce (jlopM11poBaH11R HCKpOBOI'O Tpe-

Ka npo11CXOAHT noi:t yrnoM tg ,fl = w r • nnsi Tp0KOB, IIM_e!OIUHX 

Kpyroay10 TpaeKTOpHIO, 3TO 03Ha'laeT noaopoT OTHOCl!TenbHO He

KOTOpoll OCH 6ea H3MeHeHl!SI paAHyca KP11B113Hbl, TaKoll a(jl(jleKT 

noi:ti:taeTcsi y'leTy. 

V 

nnsi TO'IHbIX KOn11'1eCTBeHHblX oueHOK npei:tnaraeMOI'O MeTO

i:ta onpei:teneHl!SI HMnynbCOB aapsilKeHHblX 'laCTIIU Ha Kana6poBaHHOM 

ny'IKe "- -MeaoHOB c HMnyn&coM 4,1 raa/c (paapeweH11e 2%) 

6bma npoBei:teHa cepHSI H3MepeHnll. nnsi 3TOI'O 6binH H3I'OTOBne

Hbl ABe HCKpOBbie KaMepbl, TTepaasi KaMepa HMena npOMe>KyTOK 

40 CM, BTopasi - ABa npoMelKyTKa no 25 CM co cpeAHIIM aneKTpo

AOM 113 anIOMHH1!8BOll (jlonb!'H TOnl!lHHOll 40 MK. KaMepbl IlOMema

n11c~ a aaaop aneKTpoMarHHTa CTT-40 ( H = 13,5 ;: 0,25 Krc). 

llnn HMnyn&ca 4,1 faa/c 6bma AOCTHI'HyTa TO'IHOCTb B 10% Ha 

/6 7/ 
AnHHe TpeKa B 40 CM ' • TTp11 paa6ope OWH60K OKaaanoc&, 'ITO 

Haa6on&wHll BKnai:t BHOCHT HeOAHOPOAHOCTb aneKTp1!'18CKOI'O nonn 

B KaMepe (6,5%). 

C IlOMOl!lblO BTopoll KaMepbl onpeAensin11c& a6conlOTHbie yrno

Bble TO'lf!'.OCTH II CMel!leH11e HCKP OTHOCIITenbHO l!CTHHHOll TpaeKTO

p1111_. B Ta6n11ue 1 npHB8/l8Hbl nony'leHHble 3Ha'leHl!R i:tnn pa3nl!'IHblX 

yrnoa BXOAa 'laCTHU B KaMepy. 

3Kcnep11MeHTan&Ho 6b1n nony'leH yron i:tpefi(jla aneKTpOHOB B 

EH-none. nnn KOHKpeTHblX napaM.eTpOB ycTaHOBKH 3TOT yron 0Ka

aancn paBHbIM "'t4°. 
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Ta6nHua 

--
Yro11 BX0~a oo -40 +50 

.P mpa3 0,27 ± 0,2 0,47 ± 0,!2 0,44 ± 0,!8 

G'".,d> "1f'Od I,5 ± 0,!8 I,25 ± 0,II I,46 ± 0,II 

a NH -0,0I t 0,03 0,32 ± 0,02 0,42 ± 0,03 

6"et NM 0,28 ± 0,03 0,50 ± 0,.03 0,63 ± 0,04 

VI • 

C y,rnT0M aHannaa owH60K rrpe/lbI/lYIUeli cepnn 1!3Mepem1li 

6bma coa11aHa HOBai ycTaH0BKa c yny'lweHHbIMI! rrapaMeTpaMl! 1 

II03B0nl!BWaSI 3Ha'lnTenbH0 II0BbICl!Tb T0'IH0CTb 1!3MepeHl!SI l!MIIynb-

./9 10/ 
COB aapmKeHHbIX 'IBCTl!U I • 

OcHOBHbie rrapaMeTpbl ycTaH0BKII cne11y10m11e: 

a) !)6mee BpeMSI aarra3/lb!BaHl!SI np11 aarrycKe IICKp0BblX KaMep 

He npeBb1wano 230 HCeK, 

6) 11n11TenbH0CTb cppOHTa BbIC0K0B0nbTH0I'0 IIMIIynbca Ha Ka

Mepe He IIpeBbIWana 2 ~ 0,5 HCeK. 

11aMepeHl!SI Ilp0B0/ll!nl!Cb c TpeMSI pa3nl!'IHblMII KaMepaMI!, 

B K0T0pb!X C II0M0Wb!O crreu11an!>H0 IIpl!HSITblX Mep 6bina ll0CTl!I'Hy

Ta BblC0KaSI 0/lH0p0llH0CTb aneKTpl!'leCK0I'0 rronsi. 

nepBaSI KaMepa (HK-51) !!Mena 0/ll!H rrpoMe)l{yT0K B 51 CM. 

8Topasi - (11K-2 X 21) - .t1Ba rrpoMe)l{yTKa II0 21 CM 1 paa11eneHHb!X 

Ilp0B0n0'IHblM aneKTP0ll0M. TpeTbSI KaMepa (HK.ll-2 x20) l!Mena 

llBa rrpoMe)l{yTKa II0 20 CM, paa11eneHHbIX T8K)l{e rrpoBon0'IHblM 

aneKTP0ll0M. 3Ta KaMepa l!Mena l!30n11poBaHHbie BHeWHl!e aneK

Tp0Jlbl. 
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Ta6m,:na 2. 

Kauepa, Tonnurna ~SMepeHHOe 3Ha~eHHe HMllYJIDCa 4P/P PMaKC tx e ee paCfotndi TpeKa BUM, - % rsB/c pexm,1 ~Ha(I)par1,1a P rsB/c GprsB/c ~P/P % MK CM 

~K-2x2I I,4 
6,21±0,036 . ;, ' 0,45 ?,3 ?,O 85 IOO 40 HeOH, ?60 Top (I/II) 

4,5 KB/CM I,6 6,21±0,04 0,48 ?,? ?,? 80 160 40 
'' 

' 
(I/8) 

... - m<n-2x20 a)I,4 6,01±0,5 \I,05 I?,5 !5 35 90 !8 
He_OH .+ 3% C2H50H {I/5 ,6) 

13,5 KB/CM CS)I,4 5,96±0,2! I,48 25 !5 25 90 18 

(I/5,6) _ 

[ 
' . '1JJ 

( A- P/P) - onpe~eneHa Ha: ( A P/P) = ( .oP/P)~nT + CaP/P>2 pac + ( ~ P/P)2J 

a) H 6) COOTBeTCTBYJOT paSHbtM OTCeKaM KaMepH c TOJI~HHO~ ~HsneKTPHKa 6 MM H !2 w 



Ta6mu~a 3~ 

Ka11epa, T0111JtHHa TpaKa 06'.DeKTHl3 tr X !0-211-I G"c p.ll8KC e 
ee pa6o'l1Hii l3 MM, I II x Io-2},l-I ral3/C 011 pen11 ,1t11aqiparMa 

Im-SI I,O (I/II) I +· - 0,35-0,023 0,24 I70 49 

HeOH, 760 Top 

-I\) 
5,5 Kl3/0M I,O (I/8) II + 0,34±0,037 0,4! IOO .49 

wt-2x2I I,6 {I/8) I - O,I8±o,I . 0,58 70. 40 
H80H, 760 Top 
4,5 Kl3/CM I,4 {I/II) n + 0,12±0,08 0,43 95 40 

:mm-2x20 I,2 (I/5,6) I - o,I±o,os 0,68 60. 38 
HeOH +3% C2H50H 
7 Kl3/CM a} l,2{I/5 ,6) I + o,04±0,I8 2,I 20 I8 

6) I,2(!/5,6) .I - a,2±0,21 3,I IS 18 

p H81,iteHo ,it11H 118I'HHTHOI'O no11a H = I3,5 Kro. 
11axc. \ 



HaMepeHHSI npOBOitHnHCb Ha ny11Ke rr -Me9,0HOB C HMnynbCOM 

6,13 r:;rn/c (paapeweHHe 2,5 %), HanpSIJKeaaocTb MarHHTaoro no

nsi paBHsinacb 13,5 Krc, 

PeaynbTaTbl H3MepeHHSI B MarHHTHOM none H BHe ero npHBe

,[leHhl B TaonHuax 2 H 3. 

LlaHHble 015 OTHOCHTenbHOii yrnOBOii TO'IHQCTH MelKllY TpeKa

MH B OT,[lenbHblX OTCeKax, a TaKJKe OTHOCHTenbHOe CMemeHHe MeJK

llY TpeKaMH npHBe,[leHhl B Taonmte 4. 

Tal5nHua 4 

Jlllt-2x2I YrJIH H CMel]\eHHH 
HeOH, 760 TOp 
4,5 KB/CM 

IDtll-2x2I 
Heon +3% c2H50H 
7 KB/CM 

cJ 14p8,'ZI; 0,20 t 0,08 0,03 t 0,09 , 

6c,( Mpa.n; 0,42 0,8 

B MM 
+ ·" -0,0I - 0,04 -0,00.±.0,03 

6a MM 0,21 0,30 

nocnenoBaTenbHOe yny'IWeHHe KOHCTPYKUHH WHpOK03a30pHblX 

HCKpOBb!X KaMep, CHCTeMbl HX nHTaHHSI H aanycKa, no:;rnonHnO HaM 

,[lOCTHrHyTb MaKCHManbHO ll3MepHMoro HMnynbca nopSIAKa 150 rilB/c 

c nOMOlllb!O KaMep c npoMeJKyTKOM 40 r 50 CM, ycTaHOBneHHb!X 

B MarHHTHOM none HanpSIJKeHHOCTb!O 13,5 Krc, ~ho npeBOCXO,[lHT 

/11,12/ 
ny'IWHe peaynbTaTbl B KOH,[leHCBUHOHHOii KaMepe H nyab!pb-

KOBOii KaMepe, aanonaeHHOii TSIJKenoii JKH,[lKOCTb!O, H CpaBHHMO C 

. /13,14/ 
TO'IHOCTb!O, nonycKaeMoii B lKH,[lKOBO,[!OpOAHOii KaMepe • 

nony11eaaasi yrnoBaSI To11nocTb a a = 0,42 Mpan ( Taon, 4) 

noaBonsieT Ha,[leSITbCSI, 'ITO C nOMOlllb!O. WHPOK03a30pHblX HCKpOBb!X 

13 



KaMep, Y<;TaHoaneHHblX nepeA MSI'HHTOM. H 38 HHM, MO)KHO npoao

AHTb H3MepeHHe HMllynbCOB BeCbMS 60nbWHX 3HS'IeHHli ( "'1000faa/c). 

nocne ony6nHKOBSHH!I HSMH nepBblX peaynbTSTOB OTHOCHTenb-:-

HO B03M0)KH0CTH H3MepeHH!I HMnynhCOB 3Sp!I)KeHHbIX 'ISCTHll no 

KpHBH3He HCKpOBOI'O TpeKa, ASHHblli MeTOA 6bm WHPOKO HCUOnb30-

/1 15/ 
BSH B PHAe cpH3H'IeCKHX 3KCnepHMeHTOB ' 

KpaTKHli nepe'IeHb OCHOBHb!X BblBOAOB 

1. 3KcnepHMeHTSnbHO ocymecTenem HOBblli MeTOA H3MepeHHH 

HMnynbCOB 3Sp!I)KeHHhIX 'ISCTHU. 

2. noKS3SHO, 'ITO HCKpOBhle KSMepb! c npoMe)KyTKOM AO 50cM 

B MSI'HHTHOM none 13,5 Krc II03BOn!IIOT npOBOAHTb H3MepeHHe 

HMnynbCOB nopHAKS 150 rae/c. 

3. Bbl!ICHeHO, 'ITO Ha TO'IHOCTb H3MepeHH!I HMnynbCOB nono6-

HblM MeTOAOM BnH!IIOT, B OCHOBHOM, TpH cpaKTOpa: 

a) KS'IeCTBO TpeKa, 

6) CTeneHb OAHOpOAHbCTH aneKTpH'I0CKOI'O nong, 

a) OnTH'IeCKHe HCK8)K0HIIH. 

4. noKa3aHo, 'ITO npH nOMOIIIH KSM0Pbl C AHaneKTpH'I0CKOli 

npocnoliKoli, o6nanaromeli HeK0Topb1M11 npeHMymecTBSMH no cpaa

HeHHro C WHPOK03830pHoli, TSK)Ke B03MO)KHO npOBOAHTb H3MepeHHe 

HMnynbca c 6onbwoli TO'IHOCTbIO. 

5. Bbl!ICH0HO BnHSIHHe TOnlUHHbl mraneKTPHKa B TSKOli KSMe

pe- Ha CTeneHb HCKS)K0HHH aneKTPH'I0CKOI'O nonSI H Ha TO'IHOCTb 

H3MepeHH!I HMnynbCOB. 

6. npaKTl!'IeCKH ocymecTBneH 3cpcpeKTHBHhlli 'MeTOA nOBbIWe

HHH OAHOPOAHOCTH aneKTpH'leCKOI'O nonH B WHpOK03830pHblX HCKpo-· 

BblX KaMepax. 

7. OnpeAeneHa CTeneHb BnHSIHHH AH~~3HH nepBH'IHhIX aneK

TpOHOB Ha AHCnepCHIO HCKPOBOI'O TpeKa B 3SBHCHMOCTH OT 3SAep)KKH 

a aanycKe HCKpoaoli KaMeph1. 
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8. npeano)Keff npOCTOli MeTOA nocTpOeHHH TonorpacpHH HM

nynbCHOI'O aneKTpll'I0CKOI'O nonH B KSMepax. 

' 9. noKa3SHO, 'ITO OTHOCHTenbHblli yron M0)KAY TpeKaMH B 

OTAenbHblX OTCeKaX OAHOli KaMepbl Hnll TpeKSMH B ABYX KSMepax 

npH OAIIHSKOBOM HanpaaneHHH BeKTOpa aneKTpll'I0CKOI'O nonH MeHb-

we, 'I0M npH npoTIIBOUOnO)KHOM. 

10. nony'IeHa BblCOKS!I yrnoea!I TO'IHOCTb M0lKAY TpeKaMH. 

11. noKS38HO, 'ITO ASHHhlli M0TOA H3MepeHHH HMIIYnbCOB aapSI

lK0HHblX 'ISCTl!ll MOlK0T 6h1Tb C ycneXOM l!CIIOnb30B8H B lllHpOKOM 

HHTepeane HMrrynbCOB (oT COTHII Mse/c AO COTeH raa/c). 
. /2,5-10/ 

MaTep11anhl AIICCepTSUIIH CO/l0plKSTC!I B ny6n1IKSUH!IX 

a T8KlK0 /lOKnSAb1Ban11Cb H o6cyJKAanl!Cb HS BC0COI03HblX H MelK}lyHa

pO/lHblX KOHcpepe_HUH!IX H COB01IISHHSIX. MaTep11anhl /lHCCepTSUIIH 
( 

npHBOAIWHCh B neKUll!IX A.11. An11xaHHHa II T.n. AcaTl!SHH B WKO-

ne cpH311KOB ( H op-AM6epAT) B 1963 H B 1964 rr. t a TSK.)1{0 B 

loeb -neKUHII A.11. An11xaHHHa B KeM6p11AlKe (CWA). 
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