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HaeTOJilltHtl ec5opHH~, eoeTOSilltldl H3 6-TH BimyeKOB' eo.n;epl!tHT 

MaTepHaJII,I eoBemaHHJI IIO KaMepaM J3HJI:beoHa, .n;Hqxpy3HOHHblM H ny3hlpl>IWBhll.{ 

ItaMepaM, IIPOBO.n;HBm~roe.a: 061:>e,nHHeHHblM HHeTHTYTOM n.nep1mx neene.n;oBaHHil 

e II no I6 HOR6p.a: I957 ro.na .B ny6He. 

C U8JlhJO Ha~rnytunero 061:>e,nHHeHHSI .noKJia.n;oB no TeMaTHKe IIPH HX 

pa3uemeHHH 61cm neeKOJil>KO napymeH XPOHOJIOrHqemmn nop.a:.noK Bh!eTynJie:

HHtt • Dee MaTepHam,r eoBelllaHHJI ene.neHbl B · IISITl> OCHOBHUX pa3.n;eJIOB. 

KpoMe TIRTH OCHOBHblX pa3.n;en_oB B ec5opHHK BitJIIoqen TaKl!te pa3,n;eJI meerott, 

B KOTOpOM co.n;epl!taTCSI BblCKasa.mrne Ha eoneutaHHH 3aJ,!8tiaHHSI O_THOCHT8Jll>HO 

HCnOJil>30BaHHR KaMep .nnsr pemeHHR H8KOTOpux KOHKpeTHl,I:~ sa.n;aq sr.nepHot:i 

qJH3HKH. J(OKJia.n;u, B oeHOBHOM, nyc5iumyJOTeSI IIO .TekeTaM, npe,u;cTaBJI8HIIl,IM 

anroµnrn. 'traen ,IJ;OKJia,ItOB riyc5JIHKyeTCJI IIO eTenorpaMMaM BhICTynJieHMtt • 

.]IHCKYCC111JO, eJie.n;yromyro sa .ItOKJia.n;ai.m, oprKOMHTeT CtteJI B03MOl!tHhIM 

TIOMeeTHT:b D eoKpameHHOM BH.n;e. ITpH 3TOM OH erpeu1rnesr K TOMY, qTo6u 

nee naH6onee BalltHble .nonpoeu 6b1JIH eoxpaaeau. Tart KaK 6on:i,mHHeTBO 

eTeHorpaMM BhICTYllJI9HHtt He 6bIJIO npoeMOTpeno aBTOpa11m, oprKOMl1'.T9T 

IIPH pe.n;aKTHponamrn •ec5opHHKa Mor .n;onyernn psr,u; H8TOtIHOCTen, 3a tITO 

3apanee npHHOCHT CBOH H3BHH8HHSI. 

B IIO,ItrOTOBKe Ma.Tep~~JIOB COBeniainrn K nettaTH llpHHSIJIH yqacTH8 
"' ~· . •·~ .,. .. ,,.~ -. ., " ,:.,., .. ,,.. ., ·.,, ~ } 

r. T. u .IT. Ea.JiaH.n;1m, Baif.raa-tiaiI, . 3 .B .Kosyc5crmtt, B .n.MoeKanen, 

M.H.COJIOBl>eB, P.M.Cynsren. 
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BCTYITHTEJI1HOE CJIOBO 

IIPEJICE]ATEJIH OPrKOMMTETA COBElllAIDHI IIPOI>. BAH rAII-tIAHA 

YBal!CaeMue KonnerM! 

IT03BOn1>Te MHe, OT~pbIBaR-Hame nepBOe padoqee COBe~aHMe 

no ~MepaM BMn.&COHa, ,I(Hq>tpY3MOHHbIM M rIY3blp.&KOBb!M KaMepau, 

KpaTKO OCTaHOBHThCR Ha 3a,n;aqax ,n;aHHoro COBe~aHHR, 

IIpel!C,n;e Bcero cne,n;yeT.OTMeTHTh qJaKT dypHoro pa3B~TH1I 

B nocne,n;HHe ro,n;u KaMep BHn1>comi H ,nmppy3HOHHbIX KaMep.l ITpor-. . i . . [ 
pecc B MeTO,I(ax perHcTpaUMH 3apn;icemmx qacrnu 03HaMeHoBancSI 

, I 
C03,n;amieM 3aMeqaTen1>Horo no CBOHM CBOf!CTBaM npndopa - ny-

3h!Pl>KOB0ll Ka11ephl • 

YcnexH, ,ll;OCTHrHynre B Texmme 3Kcnep11MeHTa sa nocne,ll;

HHe ro,n;H, _6Hmr 'Bb13Bam,r HeOdXO,I(MMOCTl>R> Hccne,noBaT.& CBOtlCTBa 

HOBb!X qacTHn;: TRxenb!X Me30HOB, rimepOHOB H auniqacTHU: KaK 

D KOCJ.,!MqecKHX nyqax, TaK H nonyqeHHLIX Ha YCKOpHTenax. Ba:imocn 

,n;ani,uenmero pa3BHTHR H COBep!lI~HCTBOBaHMR Kat.mp BC8X Tpex THITOB 

CTaIIOBJrITCR oqeBM,IJ;Holl,ecnH HaIIOMHHTl>, 'llTO B nocne,n;HHe rO,I(bl 

c IIOMO~I,R) KaMep 6Hno Bh!IIOnHeHo HeMano ~yH,n;aMeHTanl>HhlX 

HCCne,n;oBaHnn, TaKMX KaK, HanpnMep, OTKpbITHe 

0•·11:[,S-H L" qacTnn:, ,n;oKa3aTen1>pTBO coBMecTHoro pol!C,I(e-
" () mm /1 H e , onpe.rceneHHe COOTHOllI8HHR 

l\''-n+~:::: j_ 
1\0- p + r, 2. 

0TKphlTH8 SIBJieHHil jW - Ka:raJIH8a M Tait ,n:a11ee. "" 
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liHTeHCHBHaR padoTa. y4e1mx no H3Y1WHHIO CBOitCTB :rneMeHTapHb!X 

llaCTHU npHBeJia K TOMY, tITO B HaCTO.fllllee BpeM.fl oqiopmrnacb caMOCTO.fl

TeJH,Ha.fl OTpaCJib qJH3HKM - (J?M3HKa ttaCTHU Bb!COKHX :rneprHtt. MeTO){ 

KaMep, Hap.fl,ItY c· qJOT03MYJibCH.flMH H ctteTttHKa},IH, .flBJUieTCSI Bai!CHet;i!llHM 

MeTO,ItOJ.i 3KcnepHMeHTaJibHb!X' HCCJie,ItOBaHHtl B non HOBOtl OTpacJIH 
' 

qJH3HKH, a fI03TOMY OH sacJiy~HBaeT Toro, tIT06U dblJIH fIO,ItBe.neHhl HTOrH 

H Ha:uetteHbl nyn: .nan1>Helfmero pa3BHTH.fl noro 1.rnTo.na. 

CJie){yIOutHtl qJaKT' Ha KOTOpbll,l .fl XOTeJI ~bl odpaTHTb Bame BHIUfilmrn' 

COCTOHT B TOM, ~TO TeXHHKa 3KCn:epHMeHTa B o6JiaCTH cpH3HKH BUCOKHX 

3HeprHtl Heo61,1qatlHO CJIOJ!CHa. 3TO npeJit,Ite Bcero OTHOCHTCR. K KaMepaM. 

CJIO:iKHOCTb H Tpy,noeMKOCTb KaMepHott TeXHHKH :3KcnepHMeHTa ycyry6JIR

eTC.fl TeM, tITO cerO,ItHR KaMepa He YAOBJieTBOpaeT Hae KaK npH60p 

TOJibKO KatteCTBeHH!,!X HCCJie,noBaHHt;i. CerO,ItHR Mil Tpe6yeM OT KaMep 

KOJIHtteCTBeHHllX H3MepeHHtt IlO){ttac BeCbMa pe,nKHX co6blTHlf c xopowen 

CTaTHCTHtteCKOH TOtIHOCTbIO, tITO 03HattaeT noJiytteHHe H o6pa60TKY 

.necaTKOB TblCSltI CTepeoqioTorpaq>Mtl B O){HOM 3KCnepHMeHTe. ITpH 3TOM 

CJie){yer YllHT!,!BaTb He06XO){HMOCTb HeyKJIOHHOro pocTa KatISCTBa H 

TSl!IlOB HayttHblX HCCJie,ItOl3aHHtt~ 

B HaCTORII!ee Bpeirn' nO-BH,ItHMOMY' MOE:HO nonaraTb' tITO OCHOBHOtt 

TPY.ItHOCTbIO B 3KCnepHM8HTax C KaMepaMH Ha ycKOpHTeJinx .flBHTC.fl He 
' . 

CTOJibKO noJiylleHHe qJOTorpaqinn, CKOJlbKO HX o6pa60TKa. BcJie,ItCTBHe 

noro uu celfqac ocrpo Oil{YIItaeu neodxo,n;HMOCTb aBTOMaTH3~UHH npouec

coB odpa6oTKH Kauep1mx cpororpaqmn. 

)lJI.fl HCCJ10,ItOBaHHtt B o6JlaCTH q>H3HKH KOCMHtteCKHX nyqetl H q>H3HKH 

qacTMU BblCOKHX :rnepntn r.morm.ui.1 Jia6op:i. TOpMRMH CTpaH,,-yqacTHHJ:i 

' 
I 
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Oche,rc1rneHHOro HHCTHTyTa m,me npHMeHSIKlTCSI Ka.Mepbl. OCi 3TOM CBH.n;e

TeRLCTByeT BeCLMa WHPOKHtt COCTaB HaCTOSintero COBentaHHSI no Ka.MepaM. 

naRee MHe xoTeRoc.L Cih! oTMentTL noRm1mTeRLHYJl TeH.n;em~mo K 

OCi'I>e.n;1rnemuo HRH KOOnepnpoBamno HaytrHJ,IX Clrn pa3RH'4HblX RaCiopaTOpHU 

1.mor11x cxpaH 1.rnpa .n;mi pememrn 11a11Cionee BalltHHX H BecLMa Tpy.n;oeMKHX 

HayqHHX npoCiReM, nponBRemrn KOTopot:t B nocRe.l(HHe ro,11;1:,1 Ml:l HaCiRIO.l(aeM 

Bee '4ante H trante. ITpHMepaim npORBReHHSI non TeH.n;eHI.(HH SIBRSIIOTCSI 

Mex,rcyHapo.zcm,rtt reocpH3HqecKHti ro,n, Ham OCi1,e,nHHeHHHtt HHCTHTYT, UEPH, 

oCipaCiOTKa. 3MYRnCHtt Cap.n;MHCKOtt KOCMHqecKOti 3KCne.n;HUHH H 3MYRLCHtt, 

OCiRyqeHHI:lX Ha KaRHq>OpHHtiCKOM Ci3BaTpoHe. 

Bal!CHOCU pa3BHTHSI Ka.MepHott TeXHHKH :mcnepMMeHTa )(RSI q>H3HKH 

BHCOKHX 3HeprMtt, C O.l(HOtt CTOpom,1, H qpe3Bblqat1Han CRO:Hmocn H 

Tpy.n;oeMKOCTb Ka.Mepm..x 3KCIIepm.rnHTOB, C .n;pyrott t,1 SIBHRll!Cb 

OCHOBHblMH noBo,rcaMH K CO3b1BY HaCTOSUJlero paCioqero COBe111aHHSI no 

Ka.MepaM. 

Bo-nepBh!X, OCi30p COBpeMeHHOro pa3BHTHSI Tpex BH,l(OB Ka.Mep. 

OCicyllt.n;eHHe KOHCTPYKUHn H xapaKTepHCTHK pn.n;a Ka.MepHbIX ycTaHODOK, 

Ka.K paCioTaIDntHX, TaK H npoeKTHpyeMblX. 0Ci30p ycnexoB, .n;o~THrHyTblX 

B pa3paCiOTKe H1myRLCHblX HCTOqJIHKOB OCB81!l8Hlrn, q:>OTOMaTepHaROB, 

q>OTOrpacpHqecKOtt annapaTyphl (penpoeKTOpbl, H31.rnpHT8RH KpHBH3H, 

CTepeOKOMIIapaTOphl), HCToqm~KOB Marm1THoro rIORR, annaparypbl aBTO

MaTHtl8CKoro ynp·aBR0HHR paCioxon KaJ.rephl c1rnxpOHHO C ycKOpHT8RRMH, 

T .e • no.n;Be.n;eHHe HeKOTOpHX HTOrOB pa3BHTHSI KaMepHOH TeXHHKH :3Kcne

plU!8HTa. 

\ 
'· 
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;, - ♦ J J. j,1 ,l.,,..' o630p pSI).(a Hayl!HhIX npoOJieM, CT0SIIIIHX B IT0BeCTKe 

.TI,HH (~11~!:Y.!! BHC0K}!X · :rneprHi1:, M o6cyJK,I(emrn B03M0i!CH0CTM peweIIMSI 

HCI:oropux H3 HHX C nm.1onrbIO KaMep. O6cyl!t).(eHHe Tex H0BbIX Tpe6oBaHH1l 

K Km,1epHovr Texmrne :rncnepm,ieHTa, K0T0pble B03HHKaIOT B CBSI3H C 

H0Bhl}lH 3a,n;a4aMM. Hm.mn:H nyTeti ,n;aJibHettmero pa3BHTHSI KaMepHott 

MeT0[-HKH,. nyTell IT0BUWemrn T04H0CTH H3MepeHHSI H1IITYJILC0B 4aCTHI.l, 

y.I(eJILH0V. H0HH3au1rn:, BpeMeH lKH3HH H .n;pyrHx xapa.KTepHCTHK." IIpH 

3T0M CJie,n;yeT HMSTL BBH,n;y, 4T0 B OJIHJKallWMe ro~H <pM3MKH, pa6oTaIO

Il{H8 Ha YCIWPHTeJISIX, CT0JIEHYTCSI C 3a,JJ;a4eil 11:3!.rnpemrn 1u.myJILC0B 

qacTHT.l, npemm1aIOl!lHX IO D3B. 

KaKHM nyTeM 1.mryT 6b!TL pemem1 3TH 3al(a4H? 11pHMeHeHHeM JIM 

HeCK0JILKHX Kauep, KaK no .n;eJialOT npH HCCJie.rt0BaHHH K0CMH4eCKHX 

nyqett; HCTT0JIL30BaHHeM JIM Tma:em,1x l!CH,IJ;K0CTell, TaKHX KaK KCBH0H, 

B nyshlpLK0Bl:lX KaMepax ; C03.rtaHHeM JIH 60JILWHX KaMep c CHJILHbtMH 

MarHHTH!:IMH nonm.rn MJIH KaKHM-JIH60 .n;pyrHM cnoco6oM? EmIO ()l,I 0l!eH:o 

noJie3H0 ycTaH0BHTL npel(8Jlhl B03M0l!CH0CTell npHM8HSI8Mb!X mme M8T0.I(0B 

,I{JISI BHSICHSHHSI T04H0CT8ll H3Mepemrn HHTepecyIOIJ:lHX ,Hae BeJIH4HH • 

O6cyx.n;eHHe BonpocoB aBT0MaTH3al{HH npouecca crepeocpororpaM

Me.rpnqecRoll o6pa6oTRH .KaMepm,1x ipororpacpnti sacnyiKHBaer oco6oro 

BHHMaHHSI. 

EesycJI0BH0, . llp83Bl,!4allllhlll HHTepec npe.n;cTaBJISieT Bonpoc 0 

Te0pHSIX o6pa30BaHHSI ny3hlpLK0B H HX 3Kc·nepHM8HTaJI!,H0i1 npoBepKe • 

cenqac cymecTBYlOT .rtBe Te0pHH o6pa30BaHHSI ny3hlpLK0B: 3Jl8KTp0cTa-

THl!8CKaSI H JI0KaJILH0-TepMHl!SCKaSI. I{ co:m:aJieHHD, .no CHX ' 

nop cep:oesnon H 3KcnepHMenran:ono npoBepennon reopHH~ei'.-

.., 
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H, HaKOHeu, B-TpeTLHX, odcy:m:AeHHe BOnpOCOB O KOHTaKTax 

M0'1CAY yqemrnH, 06 06MeHe HayqHoll H M0TOAHqecKOt1 HHcpop:uau1rnll; 

0 KOOIIepHpOBaHHH Hayqm,1x CHJI AJISI C5!iICTpellmero pa3pemeHHSI 

BaxHenmHX HayqHblX npo6JieM, 0 KOOPAHHaUHH A0SIT0JILHOCTH npeACTaBJieH

HblX 3A8Cb opraHH3auHn, KaE HayqHblX HHCTHTYTOB, TaK H IlpOMblmJieHHblX 

npeAIIPHSITHn, no pa3pa60TKe H C03AaHHID HOBOt-1 anrraparypbl, ocodeHHO 

aBTOMaTHKH, H, HaKOHeu, CBSI3aHHblX C IIOCJI8AHHM l3onpOCOM CTaH,nap

TH3aUHH HJIH YHH!pHKa~H H8KOTOPLIX Y3JIOB Km.mpHblX ycTaHOBOK. 

B 3aKJinqeHHe Il03BOJILTe Bblpa3HTL Ha,nel!C,Uy, qTo Harne nepBoe pa6o

qee COBell(aHHe no EauepaM ycnemHO cnpa.BHTCSI co CBOHMH 3a_naqaMH H 

ITOCJIYXMT nepBblM maroM Ha nyTH ycraHOBJI8HHSI T8CHblX CBSI3en Mex,ny 

COTPYAHHKaMH pa3JIHqHblX HayqHblX HHCTHTYTOB H npOMblWJI8HHblX npe,nnpHSI~ 

THt-1 CTpaH-yqacTHHU 061,e,nHHe HHOro HHCTHTyTa, 3aHIUAB.IDll(HXCSI HCCJie,noBa

HH8M H npHM8H8HH8M Ka.Mep, H noxeJiaTL npHCYTCTByroll(HM B 3TOM 3aJie 

ycnemHot-1 pa6oTu. 

•.• ....... 
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KAMEPA BHTI1COHA KAR TIPHEOP nJIR ToqHHX 
~H3HGECKHX H3MEPEHHTI 

Kl.A.CMOPOAHH 

(<I>H3HtteCKHJ1: HHCTHTYT HM. II.H. TiedeAeBa AH CCCP) 

0 Cl 3 O .£ 

I.BB e A e H He 

illeCTb~ecnT JieT Ha3aA BHJibCOHOM 6UJIH HattaTl,l KJiaCCHtteCKHe 

HCCJie~oBaHHR neHTpOB KOHAeHcanHH BOARHoro napa (I), npnBe~mHe 

K C03AaHHIO KOHAeHcaqHOHHOll KaMepu, CTaBme" lliHpOKO H3B8CTHOU IIOA 

Ha3BaimeM KaMepbI BHJII>COHa, 

TipHMeHemrn .n.B .CrweleJII>UHHlilM MarllHTHOro IIOJI.fI (2) H C03~amrn 

EJI3KKeTOM H OKKHaJIHHH ynpaBJI.fI8MOll KaMepu (3) RBHJIHCI> BaE:HellmHMH 

3TaIIaMH pa3BHTH.fl MeTOAHKH HCCJieAOBamrn C IIOMOIJlI>IO Ka1.mp1,1 BMJII>COHa. 

Kauepa BHJII>cona c~enanacI> OAHHM H3 BaE:HettmMx npndopoB RAepHon qJH-

3MKH. nocTaTOttHO CKa3aTI>, ttTO C IIOMOIJlI>IO KaMepu BHJII>COHa ClblJIH OT

Kpl,lTbl II03HTpOHI:iI, JJ- - M830Hhl, Y - 'tlaCTHUl:iI• 

B HaCTORI!lee BpeM.a: CJie~bl sapmirenm,1x 'tlaCTMU HaC!JIIOAaIOTCR He 

TOJII>KO C IIOMOIJlI>ID KaMepbl BMJII>COHa, HOH nyTeM HCIIOJII>30BaHHR qJOT0-

3MYJII>CHit, ny3blpI>KOBblX H JIIOMHHecneHTHbIX KaMep. Te:M He Meaee KaMepa 

BMJII>COHa IIIMPOKO HCIIOJII>3yeTCR B ABYX BBE:He.ttlliHX MOAH(!)HKaUHRX KaK 

I , 
I 
I 

... 
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yrrpaBJI.HeMa.H KaMepa 11p:0: Hccne,n;oBamrnx Koc1.mttec1rnx nyqen H- KaK 

Ul1KJIHtiec1m pa6oTaIOma.H Ka.Me pa rtpH pa6oTe C YCKOpHT0JI.fIMH. ~po,n;oJI

xaeTC.fI COBepmeHCTBOBaHHe KaMepu BHJibCOHa KaK rtpH60pa )(JI.fl'. npoBe

,n;eHHSI Ortl,ITHb!X H3MepeHHtl BaiimettmHx q>H3HtieCKI1X neJIHtIHH HMTIYJibca 

y~eJibHOti HOHH3al(HH H TIOJIOXeHH.fI TpaeKTOpHH tiaCTHUhlo 

B HaCTORmeM KpaTKOM o6sope 6y.n;yT pacCMOTpem,1 npHHUHTIHaJibHble 

oco6eHHOCTH M8TO,II;OB onpe,n;eJieHHR HMilYJibca, y,n;eJibHOll HOHH3al(HH H 

rpaeKTOpHtt qacntu 110 CHHMKaM KaMepu BHJibCOHa, a TaK Ee H0KOT0pble 

06DtH8 BOTipocu, . CB.fI3aHHble C npoueccaim BOCCTaHOBJI0HlH{ Kauepu. Oc-

HOBHhle KOHCTPYKTHBHU8 Tpe6oBamrn 6y,n;yT paccuaTptrnancR TOJlbKO B 

CBR3H C nepeqHCJI8HHHMH Bblme sa,n;aqaMH. 

2. H3MepeHHe HMTIYJibCa qacTHgbl 

H3l,tepeHH8 HMTIYJibCa 4aCTHUbl CBO,l(HTCR K 011pe,n:eJiem110 Kpl1BJ13IIH 

TpaeKTOPHH qacTHUlil B H3B8CTHOM H ,l(OCTaTOttHO o.nuopo,nnon l'armrTHOT; 

none. 
p = .300 tl.f 

a) MHoroKpaTHoe pacce.HHHe. HmrnHll npe,n;eJI nemt11:111H .113Mepneuoro 

HMnym,ca. 

Hmurnn npe,n;eJI nenttqHHbI mmym,ca, 11sMepne1.wro ri IWJ.!cpe, o:·pa1n: 1m-

naeT KYJIOHOBCKOe MHoroKparuoe paccenmrn Ha aTouax ra3a. T:ere. ( 4) 
j 

6uJia onpe,n;eJieHa KPHBH3Ra rpaeKTOpHH ttaCTHL(bl, oeiycJIOBJI0HHcU! l.{HOl'O-

Kpa.THb!M pacceJIHHeM. 

Coo:rnercTByJOlltan 11orpem11ocTb o6uqHo samrnirnaIOT B n11.ne 

\ 
\ 
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'« ( s p) ·= PMa?. H ~ fio_ 
- P pa,ec P pea fi (2 .2) . 

3,n:ecb .J_3 - CKOpOCTl, qacTMlUI, a ..Jo - CJlado 3aBHC.Rl~aSI OT HMnyJlb-

ca neJ1J.1l!nna. 
J!J/ ( .L J3o ~ 10, 3 Ii . t J 2-

~ - aTOMHhltt Houep pacce1rna101llero ra3a, CJ, - ,n:anneHne ra3a n 

Ka:Mepe, e - ,ll;Jll1Ha CJle,n:a • 

' fl 1/2. 

JI {i·p Gmou] ,2. [·e L. 1.311Jm°'x] 
~ t,n ~ :::. n me Jc. t/s 

e1m•n 
(2.3) 

Tipl1Be,n:eM 3alU,!CTB0BaHHhle H3 0d3opa DJl3KKeTa (5) 3Hal!emrn 

Be JIHl!l1HhI A ,nM aproHa. ( ;<:. = IS, @mo.x= 2°) 
'-

p36 c ros I09 IOIO roII 

A 2 ' 1~4 2,86 3,26 3,59 

ITpeHedperas:r 1,131.mHemrnM A, nonyl!HM 

(k) ::: _f . _i22 (_J_) h (2 .4) 
P poucc fi H e. 

. ' (cjp) 
nns:r npuuepa paccl!HTaeu p po,,ce ,n:ns:r KaMepu, r.n:e 

H ~ 10 ~ 3pcTe,n:, Cy = I aTa, (, = IO CM. B peJISITHBHCTCKOlt 

o6nacTH (1!) pace ==I,5%. 
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IIpM ~suepeHMM KpMBH3Hhl CJie,D;a rto KOOp,nMHaTaM MHOrMX ToqeK 

rtorpemHocn, o6ycJIOBJieHHasr paccesrmteM, MoxeT 6h!TI> yueH1>meHa. 

lils pacqeTOB CKOTTa (6) cne.nyeT,, qTQ yMeHI>lli8HHe MOJ!CeT COCTaBHTI> 

I5%. 

6) "Jlmw>YSHOHHasr rtorpemHOCTI>". BepxHHll rtpe~eJI BeJIIIqirnh! 

IIsuepsreMoro HMrtyn1>ca. 

BepxHIIit npe,nen IISMepsreMoro HMrtyn1>ca npHH~HrtHaJII>Ho onpe,nensreT

csr ,D;Hqxpy3HOHHOit norpemHOCT.b!O • .nmM>y3HR HOHOB ,D;O o6pa3OBaHIIR Ha HHX 

KarteJII>, pa3M8p,sepHa ~OT03MyJII>CKH, OWH6KH B H3MepeHHH rtOJIOl!CeHHR 

r~eHTpa KartJIH rtpHBO,D;RT K xaOTHqecKOMY CMeIIteHHD ~e~:rpoB H306pallte

HHit KarteJII> or cne,na. 

EcJm cpe.itHeKBa.n;pa.THqHoe CM81118HHe ~8HTpOB H3O6pal!Cemin KarteJII, 

8CTI> .Xo , TO rtpH 3aMepe Ha 9Jie,1te )l;JIHHbl e KOOp,11;1rnaT Tpex 

roqeK OWH6Ka B KPHBH3He COCTaBHT 

JT,JIR YM8HI>lli8HHR nporpemHOCTH 3aMepsrJOT KOOp,D;HHaTh! )I.\ lji. -)I,JIR 

MHOrHX TOqeK CJie,na. MeTO,nOl.{ nam.rnHI>llilIX KBa.n;paTOB MOE:HO rto)1yq11n, 

qTo, B cnyqae Kor,11;a oc1, 0 Y Hop1ran1,Ha cne,11;y: 

/ 2 (; · 7'--yj":.) 
.f = j'I - ~.. (2.5) 

CorJiaCHO 060611teHHOit TeOplIII HapKoBa (7), Hai1.n;eHHOe suaqe1me 

CB060,nHO OT CHCTeMaTHqecKOH norpeWHOCTH H IIMeeT HaMM8HI>Wee 3Ha1-Ie

HHe .n;ncrtepc1rn 

\ 
\ 

e 
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2 . y./ '1 . 
ba = n-3 · (xv-~.z..: 

(? .6) 

3,JJ;eCh n -- qHCJlO ToqeK. 

Ecmr TOttKH Ha cJie,JJ;e ,JJ;mrnu C pacnpe,JJ;enem,1 paBHo:uepao, TO, 
. I 

npene6pera.fl n B cpaBirnmrn c e,1.1:vmttneti, .nonyqHM 

bd:. 2 T 'J.o 
N½ e.,S/2. , 

i9e. 

N - tm cno Kane Jlh na I cu cne,JJ;a. OT cI0.na, yqT SI ttT o 

a P=300 Hp , BBe)VI 38.BHCHM0CTh OT q,,· - ,JJ;aBJleHHR 

(N == · N" q,) , nonyqHM 

b / I S 

(2-E) ==oogp•H-~No-z· a.-~xo•e, 2.-
p gucp ' T 

(2. 7) 

rP d 
-;;--= 1/i ' 
rasa B KaMepe 

(2.8) 

]JI.fl ynpannnem,ix Ka:uep BeJlH~Ha Yo onpe;:i;eJIReTcSI ,JJ;mpqiysHetl 

HOHOB ,ll;O MOMeHTa o6pa30BaHH.fI Ha HHX Kanenh. EcJIH BpeM.fI ,JJ;Hqxpy3HH 

Tp ' TO npoeKT.'(tt.fI cpe,nHeKBa,JJ;paTHqHoro pacCT0SIHMfi HOHOB B KOJIOHKe 

paBHa 
Xo = ✓ 'L D Tr -= J 2 ~ 7f'o 

(2.9) 

l'ITaK, ,JJ;Jl.fl ynpaB1rne1rnx Ka.Mep 
; f --L 

( 
5 p ) _, -1 5'. .( (f' ) l" ,., ·2. 

p ~ucp -:::: 0, 13 p · 1-/ 'f {'½: Do f P) /Vo 
(2 .IO) 
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B ~MKJII:ttcl0CKH pac50TaIO!ilMX KaMepg.x, Kor,n;a qacTm~a rIOITa)i;aeT 

B Ka:uepy C yYr.e ycTaHOBIIBIDIIMCR nepecumemrnu, Bpe].!R Tp MaJIO. 

B sToM CJ(yqae BeJIIIqnHa .Y. o orrpe,n;e1rn:eTcn: ·ue ,n;mpqiysIIeli, a ,n;pyrm,m 
. 

cpa.KTOpal.m, 1.Jame Beere BeJIU1.JIIH011 sepHa q)OTO:nryJI:&CHn. Oc5bI1.JHO .n;MaMeTp 

sepna=I0-20 .fl • ITpH 3HatieHMM K03cpqJH~HeHTa 4)oTorpaqm:tiecKoro ytrnm,-

- memrn K::;. IO BeJIH1.JHHa Y-.o MMeeT I10pR,n;OK ro-3 CM.· 

B) 3aBHCHMOCTb norpemHOCTII OT ,n;aBJieHIIR. OnTUMaJI:&HOe 

,n;anne1rne H MHHIIMaJI:&HaH. rronemH_ocn. 

TI011HaR norpemHocn onpe,n;e11ReTcR cyi.mon .n11cM>ys11onnorr rrorperu

nocTH M norpemHOCTH BCJie,n;cTBMe pacceRHHR. 

(2.II) 

Em,KKeT (5) YKa3aJI, qTo ,JJ;JI.f! ynpaBJIR8MOvi Ka.Mepu npH 3a,ll;aHJ!Oi1 

ne JIHturne HMny 11:&ca cyme CTByeT omm.mm,noe ,n;aB11enne, npH KoTopoM 

omnc5Ka B H3MepeHmr HMny11:&ca MlIHHMa.JI:&Ha. Cne,n;y.f! EJI3KKeTy, paccqII-

TaeM qronT H ( 6/)m,n ,JJ;JI.f! Ka.Mepu, nanonnennoli apr:onoM, 

( ~ =I8, N =80, Do =0,33 cM2/ceK) c BpeMeHeM T.0 = 20 

MHJIJIHCeKyH.n;. HcnoJib3YH (2.4) H (2.9), nonyqHM: 

f;p f (. -7 P2. . 5'. ~ )1/~ 
p= H 1, l/ ·10 · Lsq/ -t-3,'f · 10 · -Lj/- (2~I2) 

OTcro,n;a MOlltHO noJiyqHT:& 9'0 nr =- o,·9 lf · 10 -4 (P.J3) t · L -1 

6,93 ,pY.3 
!-/ l_, t/6 , fa '1/J 

\ 

\ 
\ 

\..2,I3) 
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\ 

.\ 
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B TadJim~e I. npirne)(em,r 3amwTnonaHHhJe _ y EJI:-JKirnTa.[5] . lf~nr 
H ( 1/) min )(JI.fl pa3JIHlJIIbIX 311atJeHHM p it l, (II=8.I03

:3pCTe)\ 

fl= I) 

T a d JI H u a I 

OIITHM3JlbH0C )l311JICIIHC Po (um.ti J 11p11 pa:i.,u~
llblX :ma'il'lfllMX p'.",, H L 

/',;, 

Ill' 

11•· 

It> 

c. I 

,,;,1-•.1 

I 
ii.II ' 

tl·,.\'..1 

:,,. 
t :•·· .. I 

'·•'" 

'" ;11 

n.~IJ 
(:1., .... , 

o,:r; 11.1.~, 

(I.~",.)'. (II,;, .. :,) 

~'·.·' ! .: ;~. I 
(I,,\",,\ ' (.,I>",.\ 

...,,, 

-· . I 
I 

0,; ! 
II.I",); 

I 
·I 

:1 

I I"", l 1:,,1>'· ,.) (c ,:l" .. ) , 

AHaJiorHtJHJ,Jl-i pactJeT M0lltH0 np'crnecTH )(JIR qmrnntJecm1 pado

Taronten KaMepH. Y,JIR KaMepJ,J, Hart0JIHeHH0ti apr0H0M, 

6P __ 1 · [t.z p- H I 

•6 ~ 2- · s a, ½. 
10 P .Y. " + .5 lt . lo "-1-J PLS I • . LJ,1. 

OTity)(a 
0, - 2 ·· tO -5" p Y.o]Y 
-y OflT - L, '-
< I ~ 

(-" f_) =- 3 5 P ;;_ . .Jq 
P mi.n 1 

· H L ¾ j½ 

(2 .I5) 

(2, 16) 

(2,17) 

l 

' t 

I 
! 

__ l 
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B mrncecne.nyroIIten radmn~e rrpirne,nem,r tmcneHHHe 3Hattemrn 

(5/)'min ,I(JIJI qHKJIHtteCKOil KaMepH ( Xo =0,00T CM ) 

i'115Pl1ll.fl N2 
Dnr1m11tw10E 11//BflfHHE II MHl{J(Mll/1/JHll!il 

_ 7orPEw11ocrb .a.n9 PIIJnHw,011 Jlill~EHHH l}B 11 f_ 
-------- - ---

PJJ¾ 
LC,'? 

s I 

10 j 20 

• o,oa aoz ! 
S·1o"

3 
10 

(~2"/.J ' (0,5?',J (0,15'/,) 

-- - ' 

10
9 q 8 <l2 0,05" 

0,7'/,/ (1, !io/,/ 
i CO,S-1,J 
I -

10'" 8 2 as 
/{2 i,1 . (4,6o/,/ 1ut., 

EJI3KKeT yKa3aJI, lITO ecJIH Bhlpa~.8.TD ,I(aBJieH~JI B ,I(OJIJIX DIITHMaJID

Horo ,I(aBJiemrn <J, =- l , a norpemHocn - B .n;omrx MHHH?.raJIDHOi1 
Cjtom 

norpe!IIHOCTH, TO SaBHCHMOCTD norpemHOCTH OT ,I(aBJieHHJI yHHEepcaJIDHa 

SP 
P · ,ii ( I -~ 

( SP) '~ V T Ji.i, t-2,Ji) 
p mm · • 

,I(JIJI yrrpaBJIJI8MOtt KaMeplil H 

\ 
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\ 
I 

SP 
p \[1 ( f " ('r: J "'"fl~ r :' ,_,. riJ 

,r.Jrn .~MKJIHqec1m pac50Ta10meJi1 Km,rep1,1. 

B Tac5JIHI_\e lli np}ID e,n;eHii! 'llMCJieHHLie 3HatieHMH. 

r) Typc5yJieHTHaa norpenmoc,TI,. Tm.mepaTypm,rt1 pexm.r Km.rnpu. 

ITpl'!B8Ji8HHLie Bb!l!Je B8JIHtIHHbI norpemHOCTei1 B H31Jepe!rnH mmym,ca 

fIBJI.FIIOTC.FI Mtmm.raJII,HI:IMH. Ha rrpaKTHKe irueroT }.!eCTQ CMememrn ytiaCTKOB 

CJie),(a BCJie,n;CTBHe )(BHJ!C8Hl'Ill rci.3a B KaMepe, npHB0,1l;Rlltl'I8 K B03Hl'IKHOBe- ,J-'', 
{,,:; 

HHRl norpemHOCTH, KOTOpaSI MOJ!!eT (51,[TI, Ha3BaHa "Typc5yJieHTHOt1" norpem- ~ 

HOCTbJO. .,,r 

Tn!ill/1ll,ll N 3 

3nBJfCJIMOcTb OTHOlllEHH~ cf%; OT ,ll.118/JEHUSI 
Pmin 

,-

;onm/ ~ ! % I ¾ I 
I ' ,r,;;;

V'j(,,~1 
1'' -:-;,;;1 
1(,,~1 'L'ff , 2.35 1)0 , ,{,0" 

I ....... ___ 

Ht +- 11-J 
, , I 
1/tl , 1,12 I 1,04 

I j 
00 

1 2 3 

1,00 1.ZO 1.'12 

1,00 1,12 1,29 

.•·· 
·. -~·-... ·: 

i 

Jr =:!1:.. 
9'onm 

5 10 

1,82 2,57 I 
I 

t62 1,H I 

f 
[ 

1 
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BeJrnturna ( 6/ JrlJP uoxer cluu onpe,n;eneHa KaK pasHocr1, nonyttaeMoh 

Ha omue cywapHoil norpemHOCTH - ".noxnoi1" KPHBH3HU cne.n;oB B 

KaMepe H pacctJHTaHH h!X Bume norpemuocren ( 6f )pace. u ( cf; }9u,p 

B Hacromriee BpeMSI onHcam,r KaMepbI, ,n;Jm Koropux rypcfy.neHTHaSI 

norpemHocr1, HecymecTBeHHa. TaKoBa Kauepa EapKepa (8) - KpyrnaSI 

KaMepa ,ll;HaMeTpOM30 CM, KaMepaTOMCOHa. (9). q,perrepoM H <lipH3eHOM 

(IO) omrcaua clon1,maSI Ka.Hepa ·pasuepou 50x'i0xIOcu3 c r.mm,iu 3frattemrnu 

rypcly.neHTHOtl norpemHOCTH, Il03BOJISIXlll.laSI TaK..:-liee. np6BO,ll;HT1:, H3Mepemrn 

HOHHSaI.tHH. 
1-{_ 
~ COBpeMemme KOHCTPYKI.tHH KaMep C }lSirKOH .n;HacpparMOt-i H ococleHHO 

~ C :nteCTKHM nopmneu fl03BOJISI!OT IlOJIYtJHTl> MaJm:e HCI<a:m:eHHSI CJie)(OB npH 
~ . . 

~ pacm11pemrn .n;a:&e )(JISI rnyclOKHX Kauep. OcHOBHlle HCKaJJCemrn npoucxo.n;stT 

38 ctteT KOHBeKI.tHOHHNX TOKOB Brase KaMepu, YBJieKaromnx HOHU H ocfpa-

3YXJl!lHeCR Ha HHX K8IIJIH • lI03TOMy npn KOHCTpynponamrn ynpaDJISieMbIX Km.mp 

crpeMSITCSI yueHI,IDHTl, Bpe1m OT MOMeHTa npoxox,n;eHHSI tJaCTHI.tbI J.(O cpoTo

rpacpHpOBaHHSI, ococfeHHO HHTepBaJI BpeMeHH OT npoxol:C,n;eHHSI tJacr°HI.tU .n;o 

saBepmeHHR pacnrnpeHHSI. 

B conpeMeHHUX Ka1.rnpax IIOCJie.n;Hee BpeMSI COCTaBJineT 5-20 

MHJIJIHCeKyH.n; H BOSMOJitHOCTH ,n;aJI1>Hetlmero COKpameHHR ero, IIO-BH,Il;HMOMY, 

ncttepnanu. 

BeJIHttHHa rypclyJieHTHOtl norpemHOCTH onpe.n;eJISieTCSI CKOPOCTSIMH . 

KOHBeKUHOHHUX TOKOB B rase. TaK KaK BO npeMSI pacnrnpemrn B Kauepe 

nonBJISIIDTCSI cfon1,mne ne ena.n;u reMneparyp, TO nocne pacmnpeunn cKopocrn 

O!'iQIKffCllft_.. lHcrnyr J 
.IJ-,...X liccaeitsaHH~ 

nH6AH~TEHA 1 

\ 
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\_ 

rasa pacTyT, no-BH,I(HM0J!Y, KBa,npaTH'l!H0. OmiIT II~Ka3I,IBaeT, 'l!T0 

sa. Bpe1.m, Heo6xo.n;m.we .itJIR pocTa rm11eJI1> ( IOO l.fHJIJIHCeKyH,n;) 

3TH CK0p0CTH He ,I(0CTHraIOT 3aMeTH0H BeJUI'l!HIIU, H 0CH0BH1Ie HCKa:lKemrn 

CJie,I(0B 06pa3y:mcsr !103T0MY 3a Ct!eT K0HBeKI~H0HHHX CK0p0CTett, cyme

CTBYJOlllHX B Kauepe ).(0 pacmHpeHHSI • 

0

Heo6X0,lU'lM0 0TMeTHTI>; '-ITO B0rtpoc 0 3aBi1:CHM0CTH K0HBeKUH0HHl:JX 

CK0p0CTei1 ra3a OT TeMrtepaTypHoro peitHMa D KaMepe H BSI3K0CTH CHCTe-
• 

1jaTH'-IeCKH He 1rnyt1en. TionoMy npoBe,n;eHHe pa6oT B nou nanpaBJieHHH 

npe,n;cTaBJIReTC.fI BeCliMa HHTepeCH!,JM. 

B nacT0RIItee npeMsr Bblpa6oTaH pn,n; IIpHeM0B CTa6HJIH3aUm'I ra3a 

B KaMepe, CTaBmHX 061I{enpHHRT1Il,m: 

I) 0Ta6HJIH3auirn TeunepaTyp cTeHOK Kauepu. Heo6xo,n;m1an cTeneH.b 

T0'-IH0 CTt1 co CTaBJISieT' rto-nn,n;m,rn:uy' ne CK0J!I,Irn C0TllX rpa,I(yca. TaK, 
. . 

q,peTTep (IO) Yita.3NBaeT, 'l!T0 K0JiedaHHR, npenumaIOIItHe 0,02°, y~e 

rtpHBO,I(HJIH K HCKaY.CelIHm.! CJie)\0B, K0T0pue M0rJIH 6uu 3aMetieHbl. 

2) Cos,n;a1me rt0JI0l!tH'rem,noro BepT:irnam,noro TemtepaTypHoro 

rpa,n;trnHTa. Bem'I'-IHHa er·o ,I(0JI:li!:Ha C0CTaBJISITI,, 110-BH,I(HM0MY, OK0JI0 
0 . . 

ro-2 
/cu. q,peTTep, II0JIY'-IHBillHtl pa,nHyc JI0JlCH0tl KpHBH3Hll 0K0JI0 200 M, 

C03,I(aBaJI B KaMepe BllC0T0H 40 CM nepena,n; TeMnepa.Typ MeJJC.itY BepxoM 

H ).(HOM KaJ.!epu 0, 3° C. 

J. H3Mepe1rne H0HH3ar.p,rn 

)J.JIR. 60JI!,IDHHCTBa padoT c KaMepon BHJlI,C0Ha oco6utt HHTepec 

rtpe,n;cTaBJIRIOT 0,I(H0BpeMeHHble H3MepeHHSI BeJIHt!HHll m.myJI.bCa H H0IIH3auim 

tiaCTHUhl, TaK KaK ).(Be 3TH BeJIHtIHHbl rt03B0JISIIDT onpe,n;eJIHTI, Macey tiaCTHUU. 

! 
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TI03TOMY B nocne,n;HHe ro,n;u ycHJIHR 3KCnepHMeHTaTopoB nanpa.BJieHU 

Ha- pa.3BHTHe MeTO,Il;OB HSMepeHHR HOHHSattHH no ~OTOrpaq>HRM cne.n;oB, 

nony1.1eHHllX B Ka.Mepe c 6I,JCTpW pacmHpeHHeM. 

IlOJIYl.lHJIH pa3BHTH8 ,n;Ba OCHOBHUe MeTo,n;a - a6COJIIDTHHit MeTo,n; 

- M8TO,n; Cl.leTa xarreJII, H OTHOCHT8JILHI,Jl1 - COIIOCTaBJieHHe xapaKTe

PHCTHK iPoTorpaqmn cne,n;oB B Kru.repe BMJILCOHa. 

A6coJIIDTHu11 MeTo,n; Tpe6yer pas,n;eneHni Hso6paxeHun Karren1,, 

nupo~mMX Ha or,n;e_~LlIUX HOHax, M II03TOMY B paHHHX pa6oTax (II, I2, 

I3) He Mor 6un COBMe111eH c H3MepeHM8M HMnyn1,ca. 

wpeTTep H <"ppnseH (IO) paspa6oranM ynomrnanmyroca paHee 

ICOHCTPYKI.tHPJ Ka:uepu, C IIOMOIIILJ) EOTopon IIOJiytzeHa Bii!COKaJ! TOtJHOCTL 

KaK B H3Mepemrn m,myn1,ca, TaK H B HSMepeHHH MOHHSatt1rn. MaJII,Je HC

KaX8HHH cne,n;oB 06ecne1.1nBaJIHcL 6ucTpuM pacmHpeHneu (sa,n;epxxa pac

nrnpeHnn COCTaBJIRJia JIHmL 8 MHJIJIHCeKyH,n;). B TO ~e BpeMR 6naro,n;apR 

nanoimeHHIO Ka.Mepu renneM (,n;aBJieHne I,3 aTa), HMeIOII{HM 6o_n1,mon 

KosrPrPm1nenT ,n;:mpcpySHH (O, I2 e1i /ceK), Hso6paxemrn or,n;eJILHux 

KaII8JII, pas,n;eJIRJIHCL ,n;OCTaTOQHO xopomo. ITpn 3aTRJKK8 CBeTa I40 MHJIJIH

cexyn,n; n Kosqxpnune11re q>oTorpaqm1.1ecKoro yi.,rem,memrn I4 ,n;imMeTp. Kanen1, 

COCTaBJIRn IO MHKPOH npM mHpMHe cne,n;a OKOJIO IOO MMKPOH. qHCJIO KaneJIL 

Ha I CM ,n;JIHHl,J cne,n;a peJIJ!THBHCTCK011 ~aCTHI.tl,J 6Ii!JIO OKOJIO 25 npH 3q>-
'• 

q>eKTHBHOCTH IOO %. 

OcHOBHUe rrorpemHocrn sroro MeTo,n;a cne,n;yromne: 

a) CraTHCTH1.l8CKaR norpemHOCTl,. 

6) Omn6Ka rrpn rro,n;c1.1ere Karren1,. · 

c) Onrn6Ka, o6ycnoBnemran HanoxeHneM nso6paxemrn Kanen1,. 

\ 
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' .It) Onrnc5Ka,. oc5y'CJIOBJI8HHaSI pa3JIH'lU18M B 3qxpeKTHBH0CTH BCJie;rr,cTBHe 

HaJIH'l!MSI BepTHKaJil>Horo TeMnepaTypHoro rpa;rr,HeHTa B Kauepe. 

3KcnepHM8HTaJibH0 Hatt;rr,eHH0e 3HaqeHHe CYJ,~ta.pH0H norpemHOCTH 

)J.JIR CJie,na )tJIHHOti 4.0 CM c MHHHMaJII,H0H HOHH3aQHell COCTaBJISieT 3%. 

3Ta B8JIH'l!MHa c5JIH3Ka K paccqHTaHHOit CTaTHCTHqecKOit norpemHOCTH. 

H3MepeH~SI}.rn nepeKpHBaeTCSI HHT8pBaJI H0HH3aQHH • npHMepHO OT 

J.f/li() )t0 5 · ]min • · ITorpemH0CTI, B03pacTaeT C yBeJIHqemrnM HOHH3ar(l1H 

)t0CTHraH IO% )tJIH H0HH3aQHit, c5JIH3KHX K 5 ;/min• BJiaro;rr,apSI rpa;rr,H-

8HTY TeMnepaTyp Hac5JIID)ta8TCSI pa3mp:me riopn;rr,Ka ·ro% B . 3cpcpeKTHBHOCTH 
' 

no BHCOTe Ka.Mepu. IT03T0MY nenecooCSpa3HO,BHc5HpaTI, Bc5JIH3H C H3Mepsie-

MHM cJie)t0M CJie;rr, cpaBH8HHH. ~JIH HJIJIIDCTpaQHH npHBe;rr,eM ;rr,aHHHe onpe,IteJie

HHSI B KaMepe ~peTTepa uaccu TISITH qacTH[(. 

Ta cs JI HQ a IY. 

I i,•~•~l iJ,ll< ,n :\furn, llllllll Jo11L,atio11 Ionization Calculated d track!-> 1!\ff'\".'c., (drnp~_·nn) (x minimum} values 
·---------- --Proton (Jf pi li.,0± 1$11 2.H±t.0 . /theoretical) lmin= meson used 1.10 (for =20.5 for dckrmin- proton) ±0.7 in;.: th,· mini- l .119 (for pi drops/ mum level of nH'Son) cm from i,inization 

these two 
tracks 

Protoll or pi I i'l0 I J.,11 21.1 i:fl .. S I I ht·olctical) 
nwson ust·d 1.10 (for 
for rkterniii1. proton) 
ing lht· mi11i I.I~/ 1for pi 
tllUHI li-\'t•I oi l~rsnn 1 
i1,uizati,,11 

;'l;q,:ati\'I' frai: 111•1? ., 3.1.2 !, 1. 11 Uii+.0.15 :\lass 
flll'llt ,if I' =225 
parridc ±23111, 
f,; p:irtid,· .L!2 ts •lh.tl i I.S 2.2-t±0.18 :\lass 
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,npyrHM a6C0Jr.tOTHID.! MeT0,It0M U3!.!epemtfI H0HH3au1m, T0l!Hee -

nepBHtmon H0HH3al.\1rn, RBJI.fieTcSI MeTo,n onpe,neJiemrn cpe,1;Het1 .n;JIHHhl 

npocBeTa Ha cne.I(e, pa3BHThlii B pa Clo Te Eomrna, Kpyntm:u1wro, ITepmHHa 

H 'illpHK0Ba (I4). 3T0T· }.re TO.It TT03B0JISieT H3?,rep·SITl, H0mrnaumo npu 

pa6oTe c Kat,iepot1 c Clb!CTphlM pacmnpemrnu (7-8 lAHJIJIHCeKyHA) H B 

CJiyqae 60Jil,III0ro nepeKpbITl'l.f! H306pal!C8HHn KallJIH. 

OCH0BHhte Tpe6oBaHHSI K annaparype: 

I) IOO% 3cpqleKTHBHOCTb K0H,IteHCaI\Hl'I Ha H0Hax. ABT0phl ncnoJII,30-

BaJIH ,ItJIJI npouep0B K0JI0HKY n0JIQj!{HTeJibHhlX H0H0B, pa3,It8JI.f!R K0JI0HKli 

3JI8KTJ)0CTaTl'!l!eCKHM II0JieM 30 B/cu, H nall0JIH.fIIDI KaMepy l!HCTblM apro

H0M, rt0)l;Bl'l~H0CTb 3JleKTp0H0B B K0T0p0M BblC0Ka. 

2) OTCYTCTBHe SHal!HTeJibH0ro cpoHa. 

3) Bo:mor.mocn nony1-1e1rnH Ha cpororpacp11nx Hsodpa,:w1mM KaneJib. 
-

B 3THX ycJI0BI.rnX cpe,ItHJ'I.fI B8JIHtmHa np0CBeTa e H 1-IHCJI0 

H0H0B nepBHl!H0n H0HH3aUHll 'J CBSISam,1 C00TH0l!lem-rnu: 

·J 1 
• == -:[ (3;I) 

./4'.:J . -I 
CTaTHCTH48CK8..fI 0UIH6Ka onpe,I;eJieHHJl H0H1'!3au1m !T=--rrr , 

r,ne N l!HCJI0 H3MepeHHhIX npouexyTK0B. 3aBl'!CHM0CTb CTaTHC~Hqecr:or. 

norpemH0CTH OT nepeKpb!THSI npHBe.n;eHa Ha B3.f!T0M H3 UHTHp0Ba1mo!i 

BbII!Ie CTaThH rpacpHKe (Pnc. I). 

\ 

.. 
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PHc.I. 

ABTOpu 1rn:uepsIJm HOHH3arimo D KaMepe HailOJIH8HHOi1 aprOHOM 

npH )J;aBJI8HHSIX I,5, 2, 3 axa, H TaKE:8 c HailOJI~eHMeU )J;pyrm.m 

ra38;Mlio EbIJIO uait,JteHo, 'tiTO COOTHomeHHe (3.I) B HCCJI8)J;OBaHHblX 

CJiy'tiaEX xopomo ~HnOJIHSJ8TCJI. 

ITorpemHOCTL B onpeA8JI8HHH nepBH'tiHOn HOHH3a~HH COCTaBJIJieT 

)J;JISI xopomnx ~OTorpa~nn CJI8)tOB peJISITHBHCTCKHX qacTHltIO-I5%, ~ 

npntreM OCHOBHYIO poJIL nrpaeT CTaTHCTH'ti8CKYIO norpemHOCTL. B . ' 

Ka'ti8CTB8 HJIJllOCTpa~JtH M8TO)J;a npHB8,It8M rHCTOrpru.wy npouepoB 

,, 

I 
' -1 
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HOHHsanm.,: 34 CJie~OB ttaCTHn npOHHIUUJll{ett KOMilOHeHTH KOCMHtteCKUX 

.nyqen • .I{Hcnepc~rn pacnpe~eJiemur coorBeTcTByer norpemnoc:ru IO %. 

I 

I ; 
' 

- ·-
--- ~1 r 

I 

I I I r1 
' [~6 O,'/ 0,8 O.!J I 1,1 1,2 1,J l,~J!J,.,lllf 

I •al· II JH";ll', l('HJW llal'\Il'JH'IUILlX 
:111a •1<·1111 ii lll'llll:rn 111111 H JW~H'IW B11:1 ,.rnII.i 

0THOCHT8JihHUe M8TO~U H3M8p8HHH HOHH3artHH npe~cTaBJIHIDT cono

CTaBJI8HH8 B8JIHttHHU KaKoro-JIH60 napaMeTpa, xapaKT8pH3YDntero ~OTorpa

~Htt8CKOe H306pax8HH8 CJie~a, C rpa~yHpOBOttHOM KpHBon, CBH3UBaronten 

3HatteHH8 BU6paHHOro napaMeTpa C B8JIHttHHOtt y~eJihHOU HOHH3anuu. 

rpa~YffpOBOttHan KpHBan coc:raBJIH8TCR Ha OCHOBaHHH rrpoMepoB; noJiytteH

HUX B TAX lite YCJIOBHHX, CJie~OB tta~THn C sapanee H3B8CTHOil HOHH3anirnn. 

' Pa60TU no H3MepeHHID HOHH3a~HH OTHOCHT8JihHUMH MeTo~aMH 6HJIH 

He~aBHO paCCMOTp8HH B 063ope B.M.~e~opoBa (IS), r~e paccMOTpeHU 
. . . 

Ka.K pa60TU COB8TCKHX ~H3HKOB (I6,I7,I8) TaK H 3apy6exnux (I9,20). 

B CBR3H C 3THM orpaHHttHMCH H3JI0%8HH8M OCHOBHUX BUBO~OB. CJie~ 

~OTOM8TpHpyercn. ITapauerpoM, xapaKTepH3YlOll{HM HOHH3an11:ro, HBJIR8TCH 
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nH6o BhtCOTa nHKa KPHBon nornomeHHn, nu6o nnomaAb no.I( KpHBon. 
\ . . . 
. \ . 

ITpH HOHHsauHnx, 6onbmHX IO, B03MOXHO YA06Hee nonb30BaTbCR mHPHHOH 

cne,l(a (2I). TTpeuuymecTBO OTHOCHTenLHux MeTO)(OB saKnroqaeTcn B B03-

MOXHOCTH npoBe,l(eHHR H3M8p8HH~ npH TaKHX ycnpBHRX ~OTOrpa~HpOBaHHn, 

KOr,l(a OT,l(eRLHht8 KannH H8 respemaIOTCn. ToqnoCTb H3MepeHHH HOHH3aUHH 

onpe,l(enneTcn CTa6HnLBOCTbID ycnOBHtt KOH,l(eHcauHH H ~OTOrpa~HpOBaHHR. 

TipH OTCYTCTBHH cne,l(a cpaBH8HHn, 3Ta TQqHQCTb HM88T nopn,l(OK 25%. 

ITpH naJmq}rn cne,l(a cpaBH8HHH - 06htqHQ penRTHBHCTCKOro 3n8KTpoua -

TQqHQCTb noBumaeTcn ,l(O IO-I5%. nnn HnnIOCTpaUHH npHBe,l(eM ,l(aHHhte 

E»OpHepy,l(a ( 20Jno H3M8p8HHHM Mace IO qaCTHu,npe,l(CTaBnn10mHX co6oro 

K-M830Hht. 

Ta6nmta Y. 

CpaUIICllflC HOIIH3aU.HII, H3MepCHIIOII {jloTOMCTpH'ICCHIIM 
MCTO,'lOM II onpeJ).c.,eHIIOII BH3yaJJbllO, YHa3aHHl,IC 
ollJHOlill !IB.11110TCII BepollTHblMH om1161iaMH, Bbl'IHCJlCII
HblMH 113 nOBTOpHblX 3an11cell "npo3pa'IIIOCTH", MacChl 
Bl,l'IHC,111.1HCb no H3MepeHllblM 3Ha'lellHIIM HOHH3all,HH 

P, .1f3d/C 
lflmin I 

(DHJya.11,u.) l/Jmin (11J~1cp.) MactaJ m,: 

185±20 5,0-10,0 7 ,4±0,6 1140± 150 

185±60 1,5-2,0 3,9±0,5 770±320 

465.:: 100 1,0-1,5 1,6±0,2 930±210 

286±30 1,5-2,5 2,6±0,3 860± 120 

245±15 3,5-7,0 4,3±0,2 1080± 100 

,368±30 1,7-3,5 2,3±0,3 990±110 • 

li2:!:15 3,0-6,0 7,5±0,8 1070± 120 

215±100 1,7-3,5 3, 1±0,2 750±350 

230 ± 15 3,0-6,0 4,7±0,3 1080± 100 

2-),):::60 4,0-10,0 3,6±0,8 990±250 

--·---· -

J 

l 
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4. IlpocTpaHCTBSHHlile H3Mepemrn no CHHMimM rmMepu 

H31,tep0HHSI npocTpaHCTBSHHllX KOOp,n;1rnaT KaneJih H yrJIOB MelK,n;y 

CJie,n;a:uu ocymecTBJISISTCSI no nape CTepeOCKOnHt18CKHX CHHMKOB. 06lltlHO 
'}"_l 'XI Ha O,IJ;HOM CHHMKe 3aMepsrJOTCSI KOOp,n;HHaTl:l - H "" KanJIH, no nape 

CHHMKOB onpe,n;ensreTcsr Jf1rnettmi1tt napaJIJiaKc 4 p • EcnH HatiaJio ocett 

KOOp,n;HHaT, KaK Ha nJieHKe, TaK H B KaJ.repe, JISlKHT Ha OIITHtl0CKOtt 

OCH 06'!,eKTHBa, TO KOop,n;1rnaTil KailJIH B KaMepe MoryT 6b!Th npe,n;cTaB

JieHU B BH,n;e 
. I 

X = f( Cy)· 'j 
I 

:Jt:=.K(Y)•;6 -

('.3.I) 

('.3.2) 

3.n;ec1, Ko - KoacWmuHeHT cpoxorpa.q>Ht1ecKoro yuen1,meu11sr ,n;nsr nnocKOCTH 

!f = o , ~ - OTHomemrn pa.CCTOSIHHSI OT uenTpa o6MKTHBa_ .n;o 

nJieHKH K CTepeOCKOI1HtI0CKOtt 6a3e q>OTOannapaxa, a K03(p4lHUH0HT 

(pOTorpa.q>Ht1ecr-coro yMeHhID0HHH. 

rrorpemnocTH onpe,n;ensrroxcsr 

5 x = i Y = K cYJ • J u) 
8y .2. d 
-g- = Ko · 8 84p 

('.3.'.3) 

(3,~) 
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3TH COOTHOIUeHHSI Il03BOJISIIOT Bb16paTb l{o H f., npH KOHCTPYHPOBamrn 

qJOTorpa.cpuqecKon CHCTeMbl. F.CJIH cpe,nHeKBa,npaTH'llHOe paCCTOfJHHe ue11Tpa 

KaTI0Jib OT CJie,na ~o , TO OmH6Ka B onpe,neJieHHH yrna HaKJIOHa ,nJisr 

CJie,na ,nmrnot! e 
TO'l10K onpe,neJIHTCR 

npH H3MepeHHH Ha HeM n 

. )._ 

pa.BHOOTCTOSil!lHX 

,.J,__ (17 eJ - .x O 3 c:, Y . - n- 2 . -e-,--.,__---cc-:1--r~!-, )-c-, ( 3, 5) 

Hanp1mep, .nmr paccu0Tpe1rnon B npe.nu.nymeM § KaMepe ..Xo = 0,04 CM. 

TipH l = 5 CM, 17 = 5 IlOJIY'llHM <f <f = Io'. 

B 60JiblllHHCTBe Bb!TIOJIHeHimx .no HaCTOSI!Jlero Bpeuem,1 pa60T He 

npoBO)(HJIOCb TO'llHOro onpe,nenemrn TTOJIOJ!t0HHSI CJI0.l'(OB H yrJIOB M8Jltl-(Y IIHUH. 

TI03TOMY BOnpoc O norpemHOCTSIX, BHOCHMb!X HCKaJiteHt'Im.m cne.na 3a C'lleT ,nBH

Iteirnil ra3a, (HCKaJitemrn onpe,J:teJISIIOTCSI CKOpOCTSIMH rasa H HX npocrpaHCTBSII• 

nm.rn nepBh!MH npoH3B0,1tHm.m) no,npo6no ue nccne,noBaH. 

B KatteCTBe \laCTHOro npm..i:epa MOJR:HO npHB8CTH. ,naHHbie nonyqeum,re 

Ha ,IIoJironpy,nHeHCKOI1 CTamwm cf?HAH c KaMepon ,I(HaMeTpOM 20 CM, HMeB-
-i . 

men JIOJKHYlO KPHBH3HY OKOJIO O,I M. •. Ka.Me pa HM8Jia nJiaCTHHKy • IIJ:3Me-

pSIJIMCb OTHOCHT0JII,Hl,I0 yrJIH H C,I(BHrH O!P03KOB cne,noB npomntaDl!lHX 

ttaCTHU Ha.n; _nJiaCTHHKOt:i H no.n nJiaCTHHKOit. HecOMH0HllO, \ITO B 60JiblliHX 

Kauepax 3TH norpelllHOCTH MOryT 6oITb YM0Hl>lll0HI:~. (PHc~3). 

s 

5. ITpoueccoI BOCCTaHOBJI0HHSI KaMepb! BHJII,COHa 

Bonpoc o npoueccax BoccTanoBJieHHSI pa6ollero peJKHMa Ka.Mepll 

BHJibCOHa HM80T 3HatteHHe ,I(JISI BH6opa noJIHoro UHKJia pa60TbI Ita.Mepll. 

i;_) 
I 
l 

l 
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Pnc. 3. 

\ 

\ 
\ 
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Kpoue Toro npu pac5o±e I~a?.!Cpbl C .}'C:{Opl-'1't8EC}.1 H G HBK0T0PLIX uccxeioBa-

mrnx K0CM11l18CKI!X JiytHlfl, 1:or Jta V.HTeHC~!BHOCTI, ll~iJ!Ytt>JfBrn ne.mrna, ll!1Cl!O 

CHHMIWB orrpe.n;e1rneTCR Bpeueuer.1 BOCCTaHOBJiemrn IW.MCpbl. T3o3mrn:aer 

3a,natta COKpantemrn BpelrnHH BOCCTaHOBJI8HH.f!. 

Cne,uyr.'.ll!lI'!8 npoQecch! ,uomrnii rrpoa30HTI1, npelK,J],c tte1l Kauepa 

6y.n;eT ro~oBa K cne,n:y10meuy pacvmpemrrJ:-

I. Ollm1emrn od1,e1.m or qenrpoB K0H.IJ:eHca1~1rn rrpn rrpe.n:u,nylljeM 

pacli!Hpemrn. 

2. C03,llamrn B Rmrnpe 0,llH0po,~noro 11acuma10i!lero ,llanneHHfl rrapoB. 

J. JT.ocn1~emrn TetmeparypHoro paBH0Bec1rn ra3a, y•KeHI,lllaJ-)ttero 

CKOpOCTH KOHBeKQHOHHHX TOKOB. 

CJie,nyeT OTMeTHTh, ttTO rrpoQeCChl 2 H 3 B3al!MOCBJI3aHU H oc5a pamro

Becrrn ,llOCTHraJOTCSI COBMeCTIIO. 

. OttHll{~HHe KaMephl ,llOCTuraeTCR OCJHttHO TeM, ttTO. Karrmn.r, TIOSIBHBilIMMCSI 

rrpu npe,nu.n;yllleM pacmnpe Hn11, .rtaIOT ocecn Ha .rtHo KaMepbl, ecn11 BpeMR Boc

cranoBnemrn He JIMMMTMpyeT padory arrrraparypu. EcJIH .rtJIHTen1,11ocn rrepe

c11memtn n KaMepe raKona, ttTo KallJIM ycrreBaJOT yrracn Ha ,n;Ho ImMepu 

He HcrrapHBilIHCJ:,, TO )(OCTaTOttHO OCTaBMTb KaMepy B COCTOSIHHM pacmMpeHHSI 

Ha Bpe:un, ,llOCTaTOttHOe ,llJISI rra)(eHMSI ImrreJIJ:,. OHO COCTa_!31ISieT OdblttHO 
l'./-.lr 

5-IO ceK. ,. 

ECJIH ra3 B Kauepe nporpenaeTCR HaCTOJ!l:,KO db!CTpo, tITO ttacn, 

KaTieJIJ:, ycrrenaeT McrrapMTl>CH, HJI11 MOHM3al{H.H TaKOBa, ttTO He BCO KaTIJIH 

uoryT BHpaCTvl l(O )(OCTaT0 1rnux pa3MepoB, TO rrpoBOl(RT HeCKOJil>KO Otimqa10-

Il1HX pacmnpeHMtl,. tITOc:511 oca,nHTI, Bee l{eHTpb! KOH,lleHCaI\MM. 3Ta rrpoue)(ypa 

-3aHHMaeT OCl!:!ttHO 50-IOO ceKyH)(. 

l 
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1eauep1,1 ocTaHOBHMCH Ha rrpol,\ecce HcrrapeHHSI 1eanem,. Ha rrepnot: cTa,n;HH 

HCTiapeHHe Ita!IJIH orrpe,1teJISI8TCR Tott ,ice 3aBMCHM0CTI,_IO paBH0BecHoro ,ltaB.rre 

mrH OT pasuepa Kamm, tJl'0 n npn pocTe 1mmm. (CM.Puc.ti). Ha not! 

CTa,JJ;HH Mcrrapemrn H.n;eT C Tott ir.e CKOpocT J,JO' tJT0 H p0CT KaneJII,. BpeMR 

vrcrrapemrn ,...,. IOO MHJIJIHCeKyH.n;. Om>IT no1ea31:irnaeT, tJT0 Hcnapemre 

npeKpallta8l'CH TIPH HeKOTOpOM pa.n;Hyce 0..1., , c5om,meM pa.n;Hyca ll o, 
npH KOTOJ)OM KaIIJIH MOJJt8l' dun y6paHa OOliltJHI,IM oqmnaIOIJtHM IIOJieM. 

Bpewr cymec:rnoBamrn: B MeTacTa6HJII>Hott rottKe a2. , cocraBJIReT 

.n;ecnTKH 1nrnyx. BHm,coH (28) 061,acHHeT cymecTBOBaHHe Meracrac5mu,

Hli!X ·l\eHrpoB naJiuqHeM rreTJIH Ha KpHBOt1 paBHOB8CHH, o6ycJIOBJiemioi1 

H3MeHeHHeM B8Jii!tJHIIL! II0BepxH0CTH HaTHJlC8HHSI (cM.pMc.2). 

P118HOBECHOE P.RBllCHHE llRPIIIJll>I 

PI/CT!IUJHX 1111Cfll/Pll/OtljUXC51 

KllllEnb 

\ 
\ 
\ 
\ 
\-

\ 

Pnc. 4. 

.R 
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MeTacTac5MJil>Hhte KaTIJII,I m..ieIOT TaKne pa3l.WPH, llTO C O,JJ;IIOit 
I . 
\ 

CTOpOHiil TI~KTltl!SCKll He na,n;aIOT B I10Jl8 T.flE8CTif, C .npyroi1 CTOpOHlil 

MX no,n;BHlKHOCTl> (22) rIOp.H,n;Ka ro-4 cM2 /BOJll>T. ceK, nenaeT npm.w-

HeHJ.18 :rneKTplll!eCKOro TI0JIR MaJI03cpqJ8KTllBHhlM. I{pOl,18 Toro CJie.n;yeT 

no,n;qepKHYTI>, llTO M8TaCTac5MJil>Hbl8 KaTIJill MoryT dblTl> KaK 3apmlteHHblMH, 

TaK H He3apR:K8HHHMH. '4Toc5bl npo1rnomno 11cnape1rne ueTacTaeinJI1>Hot:! 

KaTIJIH·, H806XO)(HMO TIOHH3llTl> ,n;aBJI8HH8 napoB HHX8 TOl!KH, C0OTB8TCTBYIO

II!en I18TJI8 KpHBOtl. repTHep H HeTep (23) npe,n;JIO~HJIH npOBO,JJ;HTl> 

TI0CJI8 pacnrn:peHHSI dblCTpoe C~Tne, BO Bp8MR KOT0poro ra3 HarpeBaeTCJ! 

ll CT8I181Il> HaChlll!8Inrn yMeHI>maeTC.H • Eh!JIO Ha11.n;e110, tJTO npH CT8I18HU rrepe-

KOMTipeccm1 ,paBHott crenem1 pacnmpemrn ocnoBnoro pacmHpemrn, MeTa

crac5'1!Jinmrn Kanm1 3qJqJ8KTHBHO 1icnapmnca. CJie,n;yeT OTMeTHTI> ra1O1ce, l!To 

ecm1 nepe1coMrrpeccirn cne.n;yer 6ucTpo 3a pacm11pemieM, TO Kamm He 

ycneBaIOT 3aM8THO ynacn, H nap B 061,ei..ie Km.tepbl~HCTOII!aeTC.H B M8II:b

mei1 CT8I18l!H. 

YcTaHOBJI8HHe Hacmqemrn napa onpe,n;eJIR8TCSI cKopocn10 ncnapemrn 

napa C I10B8pXHOCTH lKH,JJ;KOCTH H CK0pOCT:b!O ,JJ;HqJq)Y3HH nap0B B ra3e. 

TaKHU o6pa30M, ,JJ;JIII YM8HI>meHHSI BpeM8HH ycTaHOBJI81IHSI nac:mueHHSI 

neo6xo,1:u1Mo CBeCTH .no mrnm..iyua KOJIH'48CTB0 lKH}(KOCTH, Birna.naromen 

npll pa.cmnpemrn, H npHM8H.FIT:b ram,! C doJII,lllHM K03cpqlHI.\H8HTOM .n:mW>y-

3HH uoneKyJI napa (rennii). 

TToy:rnJioM (24) c5blJIO Hati,n;eHo, '4T0 npn TeMneparype ·· roo° C 

ycTaH0BJI8HH8 Hac:m!leHHR B llHCT0M nape nponcxo,n;HT 3a BpeMSI Io-4 ceK. 

3TO Bp8M.FI OCTaeTC.H Mam,11,{ ,JJ;JISI '4HCTOro napa H npn H0pMaJil,HOt! Te?me

paType (25). TaKHM oc5pa30M Bp8MSI ycTaHOBJieHl'f.fl HaCbll!l8HlISI napa 

imxeT db!TI> cnmICeno Bbl6opoM ,n;aBJiemrn ra3a B Kauepe. 

--..-.,. --... -,,.~-----~,,, ----~--~-~----~~ --·--·--·-
j 
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Bpeiur ycraH0BJiem'l . .rr re1meparypnoro paBHonec1rn cymecrBe1rno 

CB.R3aH0 C ,I(0TTYCTHM0ti . Be Jrn:tumon K0HBeK~H0IIHb!X T0K0B • B Tex CJiyt!a.RX, 

K0r,Ita HCKallteHII.fl CJie.n;on ne K0HTp0JIMpyIOTC.R, 3T0 npeM.R M0xteT 6h!T:b 

Clll'll!CeH0 .n:o 45-60 ce1tyH,I( (26, 27). C .npyron CT0pom,r~ 0TTlJT hl, BIU10JI

H9HHh!e B M3Hxd 6on1,mon KaMepotl pasMepoM IOOxLJOx2O cu3 no1m3Irnaror, 

qro cra61rnusa~trn re1meparypb! rasa B npe.I(eJiax oKoJio ro-2c .11ocTH

raJiac1, sa BpeMn 20-30 MHHyT. 4T06bl pemUTI, Bonpoc o B03M0~H0CTH 

y1ieHI,III8HH.fl BpeMeHH ycTaH0BJiemrn paBH0B8CH.fl rasa B KaMepe, neodxo

,I(HM0 UCCJI8,I(0Ba1me CKopocren K0HB9KllH0HHb!X T0K0B, rasa B 3aBHCHU0CTH 

or reuneparypnoro peruu.m Kmrnpu H B.ff3K0CTH rasa. 

x) OnhlThl BhIIl0JIH.RJIHCI, B M0CK0BCKOM 3nepreTHt!8CK0M HHCTHTyTe 
rpynnon npoqi.c.rr.repacHM0Ba. 

\ 
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B. TT. J!Jice nerron. 

KaKl,Ie tmeJOTCR nepcneKTl1B1I B OdJiaCTl1 C03.n:arrnR Itm:iep BirJibCOHa 

C !lOBlJifleHHiilMM )HlBJieHMSUm? TIO-MOeMy, 3a nocJie.n;nee Bpeirn MIITepec 

K 3TOt1 npoe5JieMe OCJiad. 

r• .A. CMopogvrn. 

ECJII1 ronop11Tb od I1CCJie,noBaHlrn KOCMMl.fecrmx Jiylfei1, TO cei1qac 

padoTa C KaMepa1.m !lOBb!llleHHOro .n:annemrn B not! OdJiaCTI1 IIII1pOKO He 

rrpaKTHKyeTCR • I3HCOKOe .n:an.11emte B KaMepe MMeCT CH1ICJI, ec;m I1CllOJib-

3ynTCR KBKHC-TO rrpoueccN B3aHMO)(et!cTBl1R C nemecTBOMra3a KaMepu. 

ITonmnemie )(annen11n yueH:r,maeT npoe5er lfBCTMI( B ra3e. I{poMe Toro, 

B KaMepax BolCOKOrO .n;anJie1mn ITO.IIBJIReTC.II B03M0'1tHOCT:b l13Mepemrn 

mmyn:r,ca no MHoroKpaT11ouy KYJIOHOBCKOMY paccemuuo 11 :ttomrnar~Irn no 

m11p11He cne.n;a. 

rr.Vi.)1'oe5porvm. 

H XOTeJI CK838Tb HeCKOJibKO CJIOB O Toll TeH,n;eHQHH B conpeuemrou 

pa3Bl1Tl1l1 padoT C KaMepol1 BHJibCOHa, KOTOpaR nponBJI.!IeTcn, KaK uue 

IW.JKeTC.fI, B nocne.n:1me r0.1(1:,J ocoeleHHO pe3KO. 3TO TeH,neHQHR K yBeJIH

qeumo pa3Mepa r<aMepN B11n1,c0Ha. Conce:M 11e,n;an110 Kpyrnan Kai.rnpa 

BMJibCOHa c )(HaMeTpOM 30-40 CM Clfl1Ta1Iac1, OlfeH:b ClOJII>ruott. Cetiqac 

B TIOCJIP,~ll~X pa.Clorax nee CloJiee l1 donee np11MeH.1IlOTCR Ka?,1:ep!:,! npRMO

yroJibHOro THna C pa3MepaMl1 yY!.e B COTHH JIHTpOB. I13BeCTHO, lfTO 

cetilfac B rlEPH"e padoraer KaMepa od'oeMoM B I. M
3 (.n;eticrnyromHti odMu) 

-·--~---- -,.,,,--- . -·•~~ --,....,-----~-~ -- . 

j 



- 35 -

H roTOBHTCR K nycKy BHJI:bCOHOBCKaSI KaMepa c pacnm:pemteM 00'.oeMa 

B 2 u
3

• 8Ta TeH,n:em~mI yBeJUtqemrn ,l\eHCTBYIOIJlHX 06'beUOB RBJISI0TCSI 

ttpe3,BuqattHo xapaKTepHot!, H c TOttKH 3pemrn not! TeH,n:em.nm, i.me 

KaJKeTcsr, H HYY.tHO allaJUrnuponau TY KOHKypenumo Meilt,n:y pa3JilPIHhlUH 

Tnnai.m I<aMep: O<JblttHhlMH KaMepaMH BHJI!,COHa, ,IJ;HrpqJY3HOHHblMH KauepaMH 

H OTt.taCTH I!Y3Hp:bKOBHMH K,aMepamt. Cos,n:amte rIY3Hp:bKOBbIX KaMep C 

067:ieMOM B COTHH JIHTpOB H .n;a:m:e Ky6nt1ecrrnx Me.TpOB SIBJIR8TCR ttpe3-

Bh!tJaltHO CJ!OlltllO!t 3a,Itat1ett, HO, BeponTHO, B 6JIHE:at1meM 6y.n:y!lleM TaKoro 

po.n;a KaMepbI 6y.n:yT mnpoKo npt-meHSIUCSI B pa3JIHtJHHX HCcJie,n:oBamrnx, npo

Bo.n:m.mx c n0Mom:010 ycKopHTeJieil. tITo JB:e KacaeTcR co3,n:amm otteH:o 6oJII,lllHX 

,n:HqxpySHOHHbIX KaMep, TO 3Ta TeH,n:eHUHSI HaTaJIKHBaeTCSI Ha otteH:b dOJI:billHe 

Tpy,n:HOCTH. neno B TOM, ttTO cos,n:aHHe ycTotlqHBUX HH3KHx· TeMnepaTyp H 

He06XO)lHMblX rpa.n;HeHTOB ,ll;JIJI pa60Tl,l ,ll;H(pqlY3MOHHh!X KaMep 

B 6oJII,illHX Od'I>eMax HaTaJIKtrnaeTCJI Ha 60JI:bnme Tpy,n:HOCTU. B pesyJir,TaTe, 

,n:Hq,q>Y3HOHHli!e Ka:MepH 60JII,IIIHX 061:ieMOB padoTaIOT ueycTOMttHBO .rrono1.ry 

C03,na1me .n:mixpySHOHHhlX Ka~rep HH B KOeM CJiyttae He ~en:a.eT HeHyXHOtl 

.n;aJI:bHetlmyro pa6oTy no yconepl!leucTBOBamno o6HtIHott KaMepu BHJibCOHa, 

ocodeHHO Ka.Mepbl BHJI:bCOHa 01.teH:b c50JI:bIDHX pa3Me~OB. Kor.na (pH3HKH 

CTaJIH C03,l(aBaTI> KaMepb! BIUI:bCOHa 60JII,lliOro pa3Mepa, TO Ka3aJIOC:b, 

llTO Tpy,n:HOCTH B03p8.CTYT. Ha caMOM ,I(eJie OTO He TaK. 

ITepexo,n K xm.mpe OdMMOM B I M3 H T .,n;. He npHBO)(HT K KaKm,1-m1:c5o 

oco dh!M Tpy,nHOCT.frn:, sa HCKJIIOtieHHeM BOripoc OB, C BR3aHHh!X C OCBememi:eM 

H $OTOrpa©HpOBaHH0M. C roqKH speHHS! KOHCTPYKTHBHoro HaJia~HB8.HHR~ 

noJiyqemrn YCTOtftJHBOro pe:mua B dOJI:blllHX KaMepax BI-fJI:bCOHa ococ5eHHhIX 

Tpy)(HOCTet1 He B03HHKaeT, TeM 6oJiee, lITO cettqac pasmrnaIOTCS! l.rnTO,nhl 

neper<.m.mpecc1:.n1, no3BOJISIIOlltHe coKpaman BpeMR uex.ny padot1mm I.(HKJiaMH. 
O· 

\ 
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' 
KAMEPA BHJibCUHA C YCKOPEHHLIM PAEOl!l1M illfilJIOM 

H.II. HBop,· A.n. KoMap. 

(JleHHHrpaACKHM ~H3HKO-TeXHHqecKHH MllCTHTYT AH CCCP) 

IlpH pa6oTe KaMepil BHJlbCOHa c YCKOpHTeJieM BeCbMa BlirOAllO 

COKpaT!l!Tb nepHOA ee cpa6anrnamrn AO npeAeJibHO B03MOlKHOH BeJIH

qum,r, He YXYAillaIOnte.i:t KaqecTBO no,11yqaeMI,IX CHHMKOB. IloMHMO 3KO

HOMHH pa6oqero BpeMeHH YCKOPHTeJISI 3TO o6nerqaeT Ha6op Heod

XOAHMOH CTaTHCTHKH HCCJieAyeMI,IX C IlOMOlllblO KaMepI,I BHJibCOHa npo

neccoB. 

B XOAe 3KcnepHM8HTOB, CBSI3aHHI,IX C nsyqeHHeM ~OTOSIAepHHX 

peaKUHH,B HailleH Jia6opaTOPHH Q(JI,lqHaSI KaMepa BHJibCOHa C pe3HHO

BOHAHa(lJparMOH, pa60TarontaSI C nepHOAOM BI wrn.,.6HJia npHcno

co6JieHa AJISI pa60TI,I C nepeKOMnpeccHe.i:t, qTo Il03BOJIHJIO COKpaTHTb · 

nepHO~ ee cpadaTHBaHHSI AO IO+ 15 ceK npH AaBJI8HHH rasa B 

padoqeM od~eMe KaMepH OT I,2 AO 2 aTM. 

BnepBHe KaMepa BHJII,COHa cneu:11aJibHOH KOHCTpyI<.UHH, padOTaIOiqaJ 

no TaKOMY UHKJIY, ClhIJia onncaHa repTHepoM H l1exepoM. 

KaMepa BHJI1,c0Ha H CHCTeMa ynpa:irn~mrn. 

Ha pHc I. npHBeAeH cxeMaTuqecKHii qepTeJJC Hame.i:t RaMepu 

BHJibCOHa, H3 KOTOporo BHAHO, qTQ KOHCTPYKUHSI ee He OTJIHqneTCR 

3aMeTHO OT HaHdOJiee .pacnpocTpaHeHHOH KOHCTPYKUMH KaMepI,I C pe-

3HHOBOH AHa(lJparMOH. ~HaMeTp pa6oqen 06JlaCTH KaMepH 30 CM, 

rJiy6HHa 7 CM. ~OTOrpawHpOBaHHe IlpOM3BOAHTCSI qepe3 BepxHee 

cTeKJio I. HaA AHawparMoil 9 pacnono~eua nep(lJopHpoBaHHaSI nnacTH-
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Ha - · ceTKa 6\, noKpuTaR ti:epHb!M ClapxaToM 5 )(JUI ycTpaHemrn 3a-
. I . 

n11xpe1rn:J:t B · ra3e np:11 pacumpemrn. ltpoMe Toro, qepm,1n dapxaT cJiy-

in:tT xopoli!MM c;pOHOM np11 <pOTorpaqmpoBamm CJie)\OB. CTeKJISIHHllii Ul1-

Jil1H,ll;p 3 .ffDJI_SleTCSI ()QKOBOi:t CT0HKOi1 KaMepH.HHJKHH.ff tiacn Km.mph! 

MOY.{~T OXJia.Jl{,l.(6.TbCSl BO)(OH, nponycKaeMOit no- Me,l.J;HOH Tpy6Ke 8. Bee oc

HOBHHe )(eTaJIH KaMeph! BllJibCOHa H3rOTOBJieHU 113 ~aTyHll H noqepue-

HLI. 

f~OHCTPYKUHR Ka?.iephl )(OnycKaeT ee paooTy · npH )(UBJieHHHX 

rasa B paool!eM oo~eMe Bhlille aTMocqiepnoro. BepxHHR rpaH11ua sToro 

,l.(aBJI0HHH onpe)(eJIHeTCH Kal!eCTBOM H TOJIIJlHHOI Jepxnero H OOKOBoro 

CTeKoJI. 

. B HallleM cJiyqae TaKoit rpaHm,\el dblJIO ,ll;aBJiemie 2 anr. 

Pa_cllillpeu11e rasa B KaMepe. BHJibCOHa OCYIJl8CTBJIH8TCR nyTeM 

ducTporo y,l.J;aJieHHSI cxaToro B03,ll;yxa 113 od~eMa no)( pe3HHOBoll )(l1-

aqiparMoi1 4epe3 cneu11aJihHLiti KJianau. !IpH STOM pe31rn0Basi )(llacpparMa 

)(BHE:8TCH )(0 ynopa 7, KOTOphIM CJIYJKHT nepqiopHpOBBHHhll )(HCK, CBSl-

3BHHLI.it ·c MeXaHH3MOM, perymipyIOIJlllM era noJioiJCeH11e, a, CJI0,I(OBaTeJib

HO, H CTeneHb paClllllpeHHH. 

JJieKTp11qec1\oe noJie ,ri;JIR y)(aneHHR HOHOD H3 padoqero ·ache.Ma · 

C03,l.iB8TCR Me:r.{,l.J;y BeJJXHHM CTeKJIOM, BHyTpeHHSIR CTOPOHa KOToporo 

noKph!Ta npo3paqHofa npoBO,l.J;Rlllell nneHKon,11 ceTKoti,c c5apxaToM. 

UHK.ii ~ nepeKOMnpecc11eH OCYIJl8CTBJI8H cne,n;yBJIJlHM o6pa3OM. 

Pe:muoBan: ,n;11aqiparMa nepe)( pacll1Mpe1rneM naxo,n;11xcn B npoMeY.CyTol!HOM 

HOJIO)K8HHH MSlKAY CeTKOii c 6apxaTOM H IHDlCHHM Yl:IOPOM. IIocJie pac

ll1Hp8HHH H cpOTorpa¢HpOBBHHH ras B KaMepe ()UCTpo CJKHMaSTCR ).(0 ,l.(aB-

j 
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JI6HMR Dblille HCXO.I(HOro, r.e. Toro, KOTOpoe ycTaHaBnHBQBTCS D 

KaMepe nepe.rc pacnmpeeMeM. B cocrosHHH 11epe1~0M11peccvrH ra3 Ha

XO.ZCHTCB B Tetiemrn npHMepeo o, 5 ceK, a 3aTeM .n;aBJieHHe B Km.w-

pe cpaBHH!0Jl!,~O Me.n;JieHHO (3 + 5 ceK) CHHJKaeTCR ·,no HCXO,nHoro 

H qepe3 HeCIWJI!,KO (7 + 10 ce1~) KaMepa roTOBa K oqepe.I(HOMY 

paciimpeemo. '.L1aKJ.1M o6pa3oM-, Bec1 1iv1KJI OT pacumpemrn K pacumpe

HHIO 3aHMMaer 10 + 15 ceK. .tiucTpoe Ciieaprn ra3a n Kmrnpe cno

codcrByer 6onee :JqiqieKTHBHo:uy 11cnapenv110 Kanen1, ocipa3crnaB!llMX-

cs B pe3yn1rare npe.n;lilecrBy10mero pacruttpemrn, a TaKii\e yc:iwpHeT 

ycTaHOBJieHHe TeMnepaTypeoro paBHOBBCHB. GpaBHHTBJihHO Me.n;neH-

eoe pacu111pemrn nocne ducrporo c2il'.aTHR yMeHhll!aeT cpou He1i1c11ap1rn

illHXCR Kaneni, T. e. RBJISieTCR Ol!Hll\'a!Oll(HM. llp11dJil13UTBJibHaR ,n;uar

paMMa H3MeHeHHS .n;aBJieHHS B KaMepe BHJihCOHa npH paOoTe co cnepx-. 

c:m:araeM .n;a11a- ua pnc 2. Jlmuen1,uocr11 or.n;eJihHLIX :rne1.1eHTOB umrna 

ee RBJISU)TCS KPMTMtIHb!MM H 3aBHCST OT MHOrux tpaKTOpon (po.n;a ru~m, 

.I(BBJleHHS era H T • .rc.). 

11cnOJih30B8HHe nepeKOMnpeCCH:11 1103BO.'ISeT COJ<paYH'fb Bpercrn 

MBJJC.n;y IlOCJIB.I(OBBTBJibHbIMM paClllHpBHllf.fIMH B KaMepe npH C'OY.paHemm 

Bb!COKOro KatieCTBa noJiytiaeMb!X CHHMKOB. 

C11creMa, ynpannsmqas padoroi1 Ka1.1ep1:i1 /J1rnheo1m, cxer.!armrecxti 

H30dpaJJCeua ea p11e. 3. Ona cocTOHT H3 rpex KliiJIHlHOB A, S 11 C, 
daJIJiaCTHoro pe3epByapa V H KOHTaKTHoro MaHOJ,!8Tpu, C08J(UHGHHO

ro C HHJR:HHM OCJ'beMOM KaMep1:i1. Knanan A SBJIR8TC.fi 0CH0BHWI 11:Jlc.!JaHo:;!, 

nocpe,D;CTBOM Koroporo npo:t13BO.D;HTCR paclimpe1rne r2.3a B H:m:eps. 

\ 
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KJiarraH B ~-JiyJlm:T .I(JISI 6b!CTporo CJ:anrn. OH C00.I(HHSI0T pe3epByap 

V c HHXHHM o6'heMOM KaMepu. Me.I(JieHHpe pacnmpem10 rrpoH3Bo

.I(HTCSI qepe3 peryJIHpyeMoe KaJIH6poBaHHoe OTBepCTHe KJianaHa c. 
Bee KJiaIIaHU 3JieKTpoMarHHTHOro THna. B 6aJIJiaCTHOM pe3epByape 

y H,aXO,Il;HTCSI B03,n;yx, C:lltaThlki ,I(O ,I(aBJieHHSI PJ , Bh!llle HeKOTO

poro ,n;aBnemrn P • IIo OKOHqamrn cporoc'beMKH nocJie oqepe.n; Ho -

ro paC!IIHpeHHSI OTKph!BaeTCSI KJianaH B, H .I(aBJiemrn B HH:lltHeM 06'be

Me xaMepu 6Ernrpo no.I(HHMaerca ,n;o 3Haqemrn P , · onpe.I(eJISieMoro 

IIOJIOJleeHHeM KOHTaKTa "B" MaHOMerpa, KOTOpUll 3aKp1rnaer KJianau 

'B. qepe3 KOpOTKHH HHTepBaJI BpeMeHH ("- 0,5 ceK) OTKph!BaeTCSI 

KJianaH C,H .I(aBJieHHe rasa B HHXHeM o6'beMe KaMepu na.I(aex .I(O 3Ha

qemrn, onpe,n;eJISieMoro IIOJIOX0HH0M KOHTaKTa "a" MaHOM8Tpa, saK

pHBaromero KJianaH c. BpeMSI na,n;eHHSI .I(aBJieHHSI .I(O HY:lltHoro 3Haqe

HHSI MO:llteT peryJIHPOBaTbCSI H3M0HeHH8M B0JIHqHHhl OTBepcTHSI KJiana

aa c. IloJiolltemrn KOHTaKTOB "a'! H 11 J.l 11 <pHKCiiIPYIDTCSI npH perym:tpOB

Ke peXHMa pa60Thl KaMepu. OcuOBHaSI :llte HacrponKa pe:lltHMa IIPOH3-

BO.I(HTCSI ycTaHOBKOH B onpe,n;eJieHHOM IIOJIOllt0HHH HHXHero ynopa, 

orpaHHqHBaromero .I(BHX0HHe pe3HHOBOH .I(HacpparMhl. 

IlepeKJiroqeaHe KJianaHOB B H C npoH3BO.I(HTCSI C IIOMOmbID npo

CTOll THparpoHHOH CX0Mhl C peJie, KOTOpaSI ynpaBJISieTCSI KOHTaKTHHM 

MaHOM8TpOM. 

HeKOTOpue CB8A8HHSI O pa6oxe KaMeph! BHJibCOHa. 

IlpH HaIIOJIHeHnH B KaMepy BBO.I(HJiaCb CMeCb 3THJIOBoro cnHpTa 

H BO.I(hl B nponop~H 2:I B KOJIHqecxBe OT 5 ,I(O IO CM3• OntHMaJibHhlM, 

"'""'"·-· ~ - .-- .. ~-, ~.,.~,•--i<,•~~----
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no-BH)tHMOl,ty, SIBJUieTCSI TaKoe KOJIHtieCTBO CMecH, npli KOTOPOM 

Beeb 6apxaT paBHOMepHo nponHTb!BaeTCSI e~H OTCYTCTBjeT CBO-
-

60)tHO nepeJIHBaro~aSICSI no pe3HHOBOH 'AHacpparMe JlCli)tKOCTb. CBexe-

HanoJIHeHHaSI,npe.ztBapHTeJibHO npocymeaHaSI KaMepa ncer.zta pa6oTa

eT JIYtillle BHatiaJie, qeM cnycTSI HeKOTOpoe BpeMSI. IlO-Bli)tHM01.1~3TO 

CBSI3aHO C H3M0H0HHeM COCTaBa pa6oqeti CM0CH co BpeMeHe·M.IlpH 

H80)tHOKpaTHb!X pa360pKaX HallleH KaMepb! OdHapyXHJIOCb, qTo nocne 

llpO)tOJIJlCHTeJibHOtt pa60Tbl BO)tbl.B KaMepe 3Ha~HTeJibHO 60Jibllie no 

OTHOllleHHID K cnHpTy, qeM B CBexen CMecH. Bo3MOJlCHO, qTo cnHpT 
' . 

pearHpyeT C .zteTaJISIMH KaMepb!, BCJie)tCTBHe qero KOJIHqecTBO ero 

yMeHbmaeTCSI C TeqeHH0M BpeMeHH. 3TO npe.ztnOJIOJlCeHH0 llO)tTBep

JlC)taeTCSI TeM 06CTOSIT8JlbCTBOM, qTo B )tOJiro-pa6oTaID~en KaMepe 

peXHM JierKO HCnpaBHTb, )t06aBHB He60JiblllOe KOJIHqecTBO CllHpTa. 

IloBblllleHHoe xe co~epxaaHe BO.ztSIHHX napoB xpe6yeT yBeirnqemrn 

CTeneHH pacl11Hp8HHH, H, KpoMe Toro, npH 3TOM o6pa3yIDTCH 6onee 

M8JIKH8 KanJIH, KOTOpb!e TPY.ItH88·HCnapHTb HJIH y6paTb Me)tJI8HHHM 

pac11.1HpemrnM. 

B JIHTepaType HMeDTCH yKa3aHHSI Ha onacHOCTb conpHKOCHO

BeHHSI pe3HHOB08 .ztHacpparMH c B~_PXHHM naTyHHHM nepcpopHpoBaHHWL 

)tHCKOM-CeTKon, noKpbITb!M 6apxaToM, T.K. 3TO Bbl3blBaeT KaneJibHb!H 

!pOH (TyMaH) B KaMepe. 3MH o6pa~aeT BHHMaHHe Ha 3aBHCHMOCTb 

acpcpeKTHBHOCTH odpa3oBaHHH TaKoro q>OHa OT po.zta rasa, HallOJIHSIID

~ero KaMepy. Bero 3KcnepHMBHTax CHJibHbltt TyMaH B03HHKaJI npH 

HanoJIHBHHH KaMepH B03AYXOM HJIH aproHOM H OTCYTCTBOBaJI npH 

HailOJIH8HHH reJIHeM, HJIH CMBCbID reJIHSI C B03.ItYXOM H aproHOM~ 

IlpH pa6oTe C Hamett KaMepon llO)t06Hb!X SIBJieHHn .o6pa30BaHHSI TyMaHa 

npH KOHTaKTe pe3HHOBOtt )tHacpparMbl. C JiaTYHHOM ceTKOtt He Ha6nro-
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,Il;BJ10Cb; KBMepa B paBHOR CTBDBHll xopomo padoTana npaKTHQ8CKH 

Cie3 TyMaHa npH pa3JIHQHb!X HanOJIHBHH.fIX. B :mcnepvrMeHTax, CB.fI-

3aHHbIX C WOTO.fI,D;epHbIMH HCCJieAOBaHH.fIMH, KaMepa HailOJ1HRJ1aCb re

JIHeM, HeOHOM, aprOHOM, KpHDTOHOM, B03.D;YXOM, a30TOM,yrneKMCJ1b!M 

ra30M, H peJJCHM padoTbl KaMepb! He 3aBHcen OT po,D;a HBilOJIH.fIIOutero 

ee ra3a, XOT.fI c 60J1ee J1erKHMH rasaMH npoute .D;OdnncR CioJ1ee 

KOPOTKoro nepHO,D;a cpadaTb!BBHH.fI KaMepbl. 

ITo-BH,Il;HMOMY, ynoMHHaeMb!R 3MH H Xa3eHOM tpOH Tyi.iaHa oCiyc

JIOBJleH He KOHTaKTOM pe3HHLI C JlaTyHbIO, a 'HeHCnapHBlllHMHC.fI Kan

Jl.fIMH HJ1H KanJI.fIMH JJCH.D;KOCTH, DCilpbICHYThlMH U3 HHJJmero od'beMa Ka

Mepbl HJIH dapxaTa npH c~aTHH. B HallleM cnyqae 3TH KBilJ1H y6Hpa

IOTC.fI Me.D;neHHb!M pacwapeHHeM, cneAyIO~HM sa db!CTpb!M CJJCaTHeM H 

cpaKTHtJeCKH .fIBJI.fIIOutHMC.fI OlJMutB!OlllHM •. 3aBMCHMOCU OT po,D;a rasa, 

HMBBllla.fI MeCTO y 3MH, Q()'E,.fICIIHMa, T.K. B doJlee ner1mx rasax 

· KBilJ1H BblpacTaIOT ,Il;O Cionee KpynHLIX pa3MepoB H nerqe Hcnap.fIIOTC.fI 

HJ1H oceABIOT, tJeM B T.fIJJCeJib!X. . 
TipH 3Kcnnyara~MH KaMepb! BHJ1bCOHa B03HHKJ1a HeodXOAH~OCTb 

. ' 

.. D:\'Je.D;eHH.fI B KaMepy pasnHtJuoro po.D;a nnacTHH H neperopo.D;oK. 

BBO.D;HJ1HCb nnacTHHbl pa3MepoM 60 CM x 280 CM H3 aJIIOMHHH.fI, Me.D;H, 

.{IBTYHH, 3dOHHTa, CDHH1\B. PeXHM padOTbl KaMepbl npH 3TOM He Ha

pylllaJIC_.fI. 

KaMepa HBXO,Il;HJIBCb B IlOCTO.fIHHOM MarHHTHOM IlOJle cne~HBJ1h

Horo 3J1BKTPOMarHHTa. ~OTorpacpa~oBaHHe npOH3BO,Il;HJ10Cb cTepeocKO

IlHtJeCKH qepe3 OTBepCTHe B IlOJ110CHOM HaKoHeQHHKe :rneKTpOMarHHTa 

..I 
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HJIH cc5oKy 6 IlOMOII{b!O sepKaJia npH 3aKphlTOll OTBepcTHH B IlOJIIOCHOM, 
\ 

HaKOHeqHMKe, KOrAa Tpec5oBaJiaCb IlOBhlilleHHaSI OAHOPOAHOCTb MarHMT

Horo IlOJISI. Cnen11aJiblihlX Mep no CTac5MJIH3anHH TeMnepaTyphl He 

npm.rnHRJIOCb, 'f=..K. 6oJiblllaJI Macca 0JieKTPOMarm1:ra Hrpana pom, 

waKTOpa, CTalJHJIH3HpyIOII{ero TeMneparypy B KaMepe BHJibCOHa. 

HHOrAa npHXOAHJIOCb JIHillb CJierKa OXJialKAaTb HHXHIOIO qacTb KaMephl, 
I 

qro6u npeAOTBpaTHTb sanoTeBaime BepxHero cTeKJia. PexHM pa60.Thl 

KaMepu npoBepSIJICSI qepes KaXAhl8 3 qaca c IlOMOII{b~ CJia6oro HCToq

HHKa o "ny9eil OT C0 '
0

• 3a TaKoe BpeMR OH npaKT11qecKH He ·.'.• ' 

H3M6HSI1ICSI. 

CxeMa CHHXpOHH3aUHH C ycKopnreJieM. 

CBR3b KaMephl BMJibCOHa C CMHXpoTpOHOM Ha IOO MsB ocy-

11{8CTBJieHa CJI8AYJOII{MM oc5pa30M. qepes KaMepy npoXOAHT KOJIJIHMHPO

BaHHHil n - nyqoK OT CHHXpoTpoHa. IlpHc5JIH3HT8JlbHO sa OAHY .ce

KYHAY AO pacll!Mpemrn B KaMepe BHJibCOHa O - nyqoK CHHXpOTpOHa 

Bh!KJIJOqaeTCSI. Padoqnt:t O()'I,8M KaMephl oqmqaeTCSI OT HOHOB 3Jl8KTPH

qecKHM noJieM,KOTOpoe CHHMaeTCSI HenocpeACTB8HHO nepeA pacll1Hp8HH

eM. B KOH~e pacll1Hp6HHSI IlOAaeTCSI O~HHOqHhliI HMilYJlbCo - naqKa 

OT CHHXpOTpoHa. qepes onpeAeJieHHhln HHTepBaJI BpeMeHH BKJIJOqaeTCR 

m.myncHaR Jim.ma H nponsBOAHTCR qiororparpv1poBaHHe, nocJie qero 

c1rnxp0Tpo11 cHoBa uaquHaeT reHepnpoBan ·O - 1rnnyqeHHe co cBo

en HOpMaJibHOvi qacTOTOil ( f, 50 H~ ) • TaKaSI CHHXpOHH3anHR Ka

Mephl BHJibCOHa H CHHxporpoHa y~oc5ua, T.K. Il03BOJIReT npOBOAHTb 

3KcnepHM8HThl CO - nyqKOM O~HOBpeMeHHO H ~pyrHMH MeTOAaMH, B 

OTJIHqHe OT pacnpOCTpaHeHHon CHHXpOHH3anHH, npH KOTOpOil CHHXpO-

' \ 
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TpoH ,1.(ae± O,1.(MHOtIH.ble .m.my JlbCbI f - 1I3JIJ'Cl8HHR B TaKT C paC!ilI!pe-

HHRMH B KaMepe BHJibCOHa. 

EJIOR-cXeMa CHHXPOHM3U~HH KaMep.b! ]HJII,COHa C CHHXpoxpo-

HOM ).(UHa Ha pHc. 4. 0T).(8JlbH.ble 6JIOKM Ha :JTOJ,! PHCYHKe 0603Ha

tI8HbI 3arJiaBH.b!MH 6yKBaMH, ~ HMilYJibC.bl C Bb!XO).(OB STHX 6JIOKOB,

COOTB8TCTBYIOll{HMH nponHCH.b!MH. B OCHOBHOM BC.fl cxeMa ynpaBJI8HH.H 

co6paHa Ha CTaimapTH.b!X O).(HOBH6paTopax c peryJIHpye:MhIMH 38.AepXKa

MH. 

YnpaBJieHHe Q' - nytIKOM OT CHHXpoTpoHa ocymecTBJIR8TC.H 

nocpe.n;ctDoM sJieKTPOHHoro KoMMyTaTopa · 11 G 11
• Ha O).(HH H3 BXO).(OB 

SToro KO:W.fyTaTopa (BXO).( I) nocTynaIOT m.myJII,Chl OT ).(aTtIHKa CliH

xpoTpOHa, onpe).(eJIRIOll{He MoMeHT HHJKeK~HH sJieKTpoHoB. Ha nropon 

·BXO).( (BXO).( IT) ~o.n;aIOTC.H TaKHe xe HMilYJibC.bl, HO npowe,1.(WHe qepe3 

6JIOK 3B.A8P)ICKH H ( BpeM.H 3a).(epJKKH - 50 MK ceK). B 3aBMCHMOCTM 

ox coCTORHUR KOMMyTaropa II G 11
, onpe).(eJI.HIOJllerocR reM KaKoi1 M3 

HMllYJibCOB II a 11 HJIH II J__ 11 llOCTYllHJI Ha Hero Il03).(Hee, C BLIXO.n;a 

ero Bhl).(alOTC.H 3B.A8pE:aHHhle HJIH H838.A8piiCaHime HMllYJibC.bl, COOTBeTCT-. 
BeHHO. BhlXO).(Hble HMilYJibC.bl nocxynaIOT Ha HMilYJibCHbI~ reHeparop 

HHl!CeK~H CHHXPOTPOHa. He38,AepJKaHHUe HMilYJibChl npHXO).(RT B 6Jiaro

npH.HTH.b!H MOM8HT ).(JI.fl 3axBaTa 3JI8KTpOHOB H3 HHJKeKTOpa B 6eTaTpOH

HUn peJKHM ycKopeHH.H ( I) - nytIOK reHepHpyeTCR); 38.A8PJl{aHH.bl8 

HMilYJibC.bl COOTB8TCTBy10r.npaKTHtI8CKH IlOJIHOMY orcyTCTBMID 3aXBara 

( 0 - nytIOK He reHepHpyeTCR). TaKHM o6pa3oM, HMnync 11a 11 C Bl,1-

XO).(a reHepaTopa II A", onpe.n;emiro1.qero nepuo.n; pa6oT.bl KaMepu BHJibc~- . 
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Ha, BblKJIJO'll'.a,eT '(- ny'll'.OK CHHXpOTpoHa, a HMITYJibC II d.., II ero 

BKJIIO'll'.aeT. B\HHTepBaJI Me~,n;y HMilYJlbCaMH "a" H II d " c~ I,5 ceK) 

KaMepa 0'4'.HillaeTC.fl OT HOHOB :rneKTpH'll'.eCKHM ITOJieu, npOH3BO,ll;HTC.fl 

pacl.llHpeHHe, o6Jiy'll'.eHHe KaMepbI O,ll;HHO'll'.HbIM HMITYJibCOM O - ny'll'.Ka OT 

CHHXpOTpOHa, OCBemeHHe H woxorpa~HpOBaHHe odpa30BaBillHXC.fl B Ka

Mepe CJI0,ll;OB 3ap.fIJB:eHHblX qaCTHU. MoMeHT.OdJiy'll'.eHM.fl KaMepbl onpe,n;e

JI.fleTC.fl MOM0HTOM npRMOyroJibHOro :mmyJibCa 11 
/'\ 

11 ,ItJIHTeJibHOCTb!O 

20 MCeK., H3MeHR10mero cocTo.fIHHe KOMMyTaTopa " G· " Ha BpeM.fl 

0,ll;HOro -HMilYJibca OT ,n;aT'll'.HKa CHHXpOTpOHa 1' npoxo,n;Rmero qepe3 

KOMMyTaTOp de3 3a,n;epXKH H Bbl3blBaJOmero O,ll;HHO'll'.HblH HMilYJibC if"
nyqKa. OnTHMaJibHblM, no-BH,ll;HMOMY, .fIBJI.fl0TC.fl CJiyqat{ OdJiy'll'.eHH.fl KaMe

pbI r- IlY'll'.KOM B KOHUe paCll!Hpemrn, XOT.fl !3TOT MOM8.HT C ITOMOlJtblO 

OllHC.hIBaeMOil CXeMl,I MOXeT nJiaBHO H3MeH.fITbC.fl B illHpOKMX npe,n;enax 

KaK B CTOpOHY onepe~eHH.fl paCillHpeHH.fl, TaK H B CTOpOHY 3ana3,n;hIBa

HH.fl. 

CyllleCTBeHHa.fl oco6eHHOCTb ,n;aHHOil cxeMhl COCTOUT B TOM, 

'4'.TO OCHOBHblM HMilYJibCOM, CHHXpOHH3YIOillHM padoTy_KaMephI BHJibCOHa 

H ycKOpI1TeJI.fl .fIBJI.fleTC.fl HMllYJibC "c"' KOTOpb!Il COBna,n;aeT no BpeMe

HH C O,ll;HMM H3 HMITYJibCOB OT nepMaJIJIOilHoro .n;aT'll'.HKa MH~8KUI1H CMH

xpoTpOHa, CJie,n;yJOmHx c '4'.aCTOTOH 50 Hl. 3TO ,ll;OCTHraeTC.fl npm.rnHe

HMeM cxe.Mbl COBlla,n;eHHil "C", Ha O,ll;HO nJieqo KOTopoit_nocTynaroT 

HMilYJibCbl OT ,n;aT'll'.HKa HH~eKUMH ycKOpHT0JI.fl, a Ha ,n;pyroe-no.n;aeTC.fl 

O,ll;HH np.fIMOyroJibHLIH HMilYJibC 11 B11 ,ll;JIHTeJibHOCTb!O 20 MtJeK, KOTOpblH 

O().fI3aTeJibHO coBna,n;aeT C O,ll;HHM H3 HMilYJibCOB, nocTynaRJntHX Ha nep

BOe IlJietJo cxeMbI COBna,n;eHHH. BpeM.fl MeJB:,n;y HlmyJibCOM "a"' BhIKJIJO'll'.aBJ..: 

IItHM ~ - nyt10K, H HMIIJJlbCOM "B", B OCHOBHOM, Heo6XO,ll;HMO ){JI.fl 

...J 
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OtIHCTKH KaMepb! BHJibCOHa OT HOHOB, odpa3OBaBillHXCSI OT npe,IJ;-

1118CTBYIOIIl8rO HHT8HCHBHoro OOJiytieHHSI. :HMnyJihC 11.C" sanycKaeT 

PRA O,ll;HOBHCipaTopoB, Bhl.n;aJOntHX B pa3JIH'C!Hh!e MOMeHTb! BpeM8HH 

HMnynchl, .ynpaBJISIIOII\Ue OT,!(8JibHb!MH SJieMeHTaMH ycTaHO!lKH. TaK, 

m.myJihc "m " BhlKJIJOtiaeT sJieKTpwrncKoe noJie nepe,IJ; pac111HpeHHeM, 

" e " OTKpbIBaeT KJianaH pac111Hpemrn, " K " ,IJ;aer O,Il;HHOtIHb!A 

m.myJihC r - H3JiyqeHHR CllH;lCpOTpOHa; HMilYJihC II j · 11 IlQ,IJ;jJCll:

raeT m.myucny10 JiaMny ,IJ;JISI cpoTorpaqmponamur, a m.myuc "d. 11 

BKJiroqaeT y- - nyqoK, OTKpbIBaeT KJianaH Cib!CTporo C:KaTHSI H BKJIIO

qaeT oqHntarontee sJieKTpHqecKoe noJie. HeKoTopbie HS nepeqHcJieH

HhlX HMilYJibCOB U3OCipaxem,I Ha .n;1mrpa.MM8 pHc.5. 3a111TpHXOBaH-

Hl:Ie OCiJiaCTH Ha STOM PHCYHKe H3OdpalKaIOT BO3MOJCHbl8 npe,n;eJibI nJiaB

HbIX H3M8H8HH.ti MOM8HTOB no,n;aqH COOTB8TCTBYI0II\HX HMilYJibCOB. 

3 a K JI 10 q e H H e • 

BbIIlOJIH8HHbIA C BUlll8OIlHCaHHOA KaMepoA BHJibCOHa pSI,n; 

HCCJle,n;oBaHHA no clJOTO.fI,II;epHb!M peaKnHSIM noKa3aJI ee IlOJIHYIO npvi

ro.n;Hocn )tJIR paCiOTbI B YCJIOBHSIX HHT8HC:V.DHOrO a- H3JiyqeHl1SI.H 

npeHMYII\~CTBO, CBR3aHHOe C sarpaTOH cpaBHHT8JibHO ne6OJibillOrO 

KOJIHqecTDa BpeM8HH padOThl ycKOpHT8JISI.,ll;JISI Hadopa Heo6xo.n;HMOH 

CTaTHCTHKH. 

inn xapaKrepncTHKH KatieCTBa paCiOTbl KaMepb! C ycKopeHHb!M. 

nnKJIOM MOEHO npHBeCTH pSI,n; lpOTOrpacim:11, noJiytieHHhlX c ee IlOMOII\hIO. 

\ 
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Ha pnc. 6 (a) npe)(craBJieHa cpororpaqnrn: :3JieKrpomw-no311TpoH"'.' 

Hb!X nap, B03mmaIOII\11X HO)( .n;el!CTBHeM TOpM03Horo 0-}13Jiyttemrn. 

Cli!HXpOTpOHa C MaKCMMaJibHOH :mepnrnll o -KBaHTOB 80 i.1:rn. Hy

tIOK npoxo.n;11T D 'Kmiepy qepe3 TOHIWe aJIJOM11HH8BOe OKHO. UHKJI 

12 ceK. hauepa Htl.JJ.0JIHeHa aproH0M .n;o ,naBJieH~R - I,4 aTM.Bpe

MR 3a)(8plKKl'l M8JK)(y' MOM8HTOM npoXOi!t)(8H11J'I o- nyqKa qepe3 KaMe-
-

PY 11 MOM8HTOM no,n;:nmra m.myJibCHOM JiaMITbl ~ O,I CeK. aJieKrpomme 

11 TI0311TpOHHb!e TpeK11 xopolilo cqiop1.rnpoBaHbI. 

Ha pnc. 6 (B) npHBO)(HTCJ'I cpororpaqnrn 3B83JJ;bl, B03H11Klll811 

B H80He npn OdJiyqem,rn ero TOpM03Hb!M o -H3JiyqeHHeM C MaKC11WlJib-

H0M :rnepr11en 80 M:rn. I.lHRJI IJ ceK • .UaBJiemrn HeoHa 1, 2 arn. 

BpeMR 3a,neplKKH M8lK'AY M0M8HT0M o -MMITYJibCa H M0!.18HT011 cporo

rpaqmpoBamrn -::::.0, OJ ceK. 3JieKTp0HHLle H TI03HTP0H!!b!C Tpe:r:11 11e.n_o-. . 

pa3BHTbl. 11x notJTH He BHJJ;HO, rpe1rn xe TSI)l8Jib!X tJaCTHJ~ ( B ~UJlltOH 

cJiyqae - nporoHa, d-- - qacrmtbl H R)(pa or.14a41I) cqiop1.mponam.: 

,n;ocraroqHo xopomo. 

rJ?ororpaqlHH piiC. 6 (a) H 6 (B) noJiyqeHbl C BKJI!OtJ8HHLIM 

MarHl1THbIM noJieM (6J000e. ). il?ororpaqnrn p11c. 6 (c) c,IJ;eJiaHa de.a 

. MarmITHoro TI0JISI. PM anaJIOrHqHblX (!)0T0rpaqmtl OhlJI noJiytiel! AJIR 

oueHKH MCKaliC8HHi1, B03Hl1Ka!OlllHX B Km.repe npu pa6ore ee C ycMpeu-
~ -

Hb!M UHKJI0M, T. e. C HCTI0Jib30BaHM8M nepeK0MIIpeccl1H. P0T0rpal~!!Ji 

noJiyqeHa B ica1.i:epe, nanoJIHeHuon reJIHeM .no )(aBJiemrn l, 2 aur. 

H pa6oraromell c UHKJI0M II ceic. 8a)(eplKKa M0M8HTa no,zprmra ;rm.mi.; 
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I 

H3 sa.n;Hero cTeKJJa KaMepbl no.n; .n;eltcTBHeMq-nyqKa. 3aMeTHhlX 

HCltpirnJJemtil TpeKa HeT. HeO).(HOKpaTHL·-le on;eHKH n nponepKH ,1.(aIOT 

OCHOBaHHe YTBep:ra:,n;aT.b, lJTO_ HCKa:arnmtJI tpeKOB npOTOHOB M J..... -qa

CTHD; c aHepraen .n;o 20 + 30 MaB, B OCHOBHOM, O6ycJ1OBJ1e~u MHO

roKpllTHHM pacceJIHHeM a±nx qacTHD;. Bo BCHKOM CJlyqae, '3TH HCKa

liCeHHH 3HaqnreJ11,Ho dOJII,We HCKazeHnLt, B03HUKa10ni11x sa cqer ,ri;BH

:-:tc1rn:H rc.3a n. Ka.Mepe. 

A H C K y C C H JI • 

II.A. lffiPEHKOB 

,TieilCTByeT JIH ,Il;HCKpnmrnauHJI' C noMOntl'lID KOTOpott BH ycTpaHse

Te CJI8).(bl 3JI8KTpOHHb!X nap Ha peJIHTHBRCTCKMe npoTOHbl? KaK BH 

y1rnTI:rnaeTe 3TO o6cTO!IT8JIJ'lCT,BO? 

I1. II. IT.BOP 

Y Hae peJIJITHBltCTCKHX npOTOHOB HeT. MaKCHMaJII,HaJI 3Hep

rHJI npbTOHOB, KOTOpbie Mb! HaCiJIID,D;aeM B KaMepe BHJII,COHa OKOJIO 
. . _, ' -'..'•-_:, ' ' 

20 MeraBOJII,T. TaK qro HaM He npMXO,ll;HJIOCJ'l c 3TMM CTaJIKiiBaTI,CJI • 

.llJIJI aHepnttl AO 20 MeraBoJiu aTo otieH1, y.n;oCiHhlU crrocoei ~McKpH

MHHan;HM. Mm.1rno ,n;aBar.1, ,ri;oBoJI1,ao 60J11,nme sarpys1d1; B · Ka1iefe ·raM

Ma-nyqKoM H aJieKrpoHrum, H aro He Mewaer perncTpan;1rn· np·oroi.oB 

M aJII,qia-qacrnn;. 

B, I1. ,lUKEJlliIIOB 

\ 
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fl 3aTpy,ll;IlS!JOCb OTBeTHTb. Mory CKa3aTb, tJTO Ha Hallleil 

KaMepe cAenaHO HeCKOJibKO AeCSITKOB ThlCSitJ CHHMKOB. 

B,11, ,IQKEJIETIOB 

CKOJibKO tJaCOB Bbl pa6oTaJIH 3a O)lHH ceaHc? 15 tJaCOB 

padoTaJIH? 

u.rr. HBOP 

Y Hae padoxa Be,n:ercsi no 6 tJacoB de3 nepepuBa B ,n:Be 

CMeHu, x.e. no.12 tJaCOB B .n:eHb. 

O,A. 3A11MM,!!OPUI'A 

MeHSIJIH JIH Bbl nepeKoMIIpeccmo H BpeMsi nepex0Mnpecc1m? 

MeHSIJIOCb JIH Bpe:ua ue,n:JieHHoro pacwHpeHHS! B 3aBHCHMOCTH 

OT ~HKJia, OT HanoJIHemrn? KaKoBa CTadHJibHOCTb BO Bp"e.Me1rn:? 

H.JL__flBQP 

OT.zteJibHble 3JI9M9HTbl ~KJia B od~e.M HeKpHTHtJHbl. 0HH BOOd~e 

3aBHCSIT OT po.zta aanonHemrn K&tephl. Ecim HanoJIHSITb Ka.Mepy re·-.. 
JIH0M HJIH aprOHOM, TO SJie.MeHTH dY.ztYT OTJIHtJaTbCSI. 3aBHCS!T OHH H 

OT ,ItaBJieHHSI ra3a B KaMepe. Ho IlpH O,ItHOM H TOM :ate imnoJIHemrn 

MOJICHO B 3HatJHTeJibHOH .Mepe H3MeHSITb Bpe.MeHa: HanpHMep, Bbl,Itepx

Ky B COCTOS!HHH nepeKOMI1pecCHH, BpeMSI M9,ItJI0HHOro paclllHpSHHH, 

MOJICHO H3M9HS!Tb Ha I CBKYH.ztY B o,n:Hy H B .ztpyryJO CTOpOHy. Pel!CHM 

OT STOro npaKTHtJeCKH He H3M9HS!6TCSI. JTH BpeMeHa KPHTHtJHhl. 
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~TO KacaeTC.fI CTa6HJibHOCTH paOOTbI, TO OHa onpe,n;eJI.FieTc.FI, 

lIO-Bt-l',Ir,MMOMy' CTa6vIJI113aqirntr, KOTOPYIO 1lOJKElT ,n;an KOHTaKTHblll Ma

HOMeTp. B KatieCTBe KOHTaKTHOro uaHOM8Tpa y Hae HCilOJib30BaJICR 

Q(JLJtIHhill MaHOMeTp C OOJibWOll WKaJIO.i1 C nJiaT.11HOBLIMH .3JI8KTPO.l\fillli. 

H, KaK noKa3aJia npoBepKu, TaKotJ: MaHOMeTp 06ecnetI11BaeT Bnomrn 

cTaOMJibHYIO pa6ory KaMephl. Cra6l1JIH3aqM.fI TaKMM uaHOM8TpoM, T. e. 

,II;BBJI8HMe, KOTOPOMY COOTBeTCTByeT onpe,n;eJieHHOe IlOJIOJK8Hlle .crpen

KH, Bbl,ll;epEUBaeTC.fI c TOtIHOCTb!O ,II;O" I-2 MM PTYTHOro CTOJI6a. Ecmr 

IlOCMOTpetb nJieHKY, TO OT paclimpemrn R pacumpenmo 3aMeTHblX OTKJIO

H8HHH B peJ!.11:Me KaMepH H8T. Bo BC.fIKOM CJiyqae MX H8Jib3SI 3aMeT.11Tl>. 

BOIIPOC C M.lc:C TA: A pOCT rpona? 

H.II. HBOP. 

Pocra ~oHa npaKTaqecxu ier. 

Jl.H. ·,uAflOH 

Bhl paOOTamt c IlOCTO.FIHHblM qMKJIOM. He npo6onaJiH iIU BL! 

nocJie pa60TLI C KaKHM-JIH60 l~HKJIOM nepHO,II;WieCKH nepexo,n;vITb na. 

,n;pyrow ~11KJI? CKaneeM, nopa6oram1 Ha ~uKJie B 15 ceK., no-TOM ne

pei1TH Ha nmrn ,B 24 ceK.? 

ir.n. HBOP '~ 

TaKoro OITHTa Ml,! He ,n;eJiaJIH. 

EcJm padoran C Kal.!epotl C J.lUKJIOU IS ceit iI IIOTOU :rrsuemITI> 

ero Ha IS ceK, He ,n:eJiasi HH~aKoll pery1mpoBKl!, To pe%:tn.! KaMepbI 

rrpaKTHtteCKH He M8HJI8TCSI • C dom,m:m.m OTKJIOHemi.1t1:1tr Ubl He 'pado-

Ta.JIH • 

_) 
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\ 
HJ1 fil30P 

.ff 3aTpy,nHSIIOCb OTBeTHTI>. Mory CKa3aTb, qro Ha Hamen 

KaMepe c,neJiaHO HeCKOJibltO .n;ec.!lTKOB TUC.!lq CHHMKOB. 

B,IT, )WEJIETIOB 

CKoJibKO qacoB BU pa6oran11 sa o.n;HH ceaac? 15 qacoB 

padoran11? 

H Jh JIB OP 

Y Hae padora Be,neTcsi no 6 qacoB 6es nepepHBa B .n;Be 

cMem,1, T. e. no. I2 qacoB B .n;eHb. 

O,A. 3A11MMJIOPUI'A 

MeHJIJIH 1111 Bu nepeKm.mpecc1110 H BpeMSI nepeKOWipecmrn? 

MeHSIJIOCb 11H Bpe:MSI M8)tJieHHOrO paClllHpeHHJI B 3aBHCHMOCTH 

OT ~HKJia, OT Hanonaemrn? KaKOBa. CTadHJibHOCTI:, BO Bp·eMe1m? 

If.II, HBOP 

OT.n;eJibHble :rneMeHTli ~KJia B odmeM HeKpHTHl!Hbl. 0HH BOOCill!e 

saBHC,SIT OT po.na Hano1rnemrn Ka:uepu. ECJIH aanoJIHSITb KaMepy re._ 

JIHeM HJIH aprOHOM, TO SJieMeHTH 6y,1tyT OTJIHqaTI:iCSI. 3aBHCSIT OHH H 

OT .n;aBJiemrn ra3a B KaMepe. Ho npH O)tHOM H TOM xe Hano11HeHHH 

MOXHO B 3HaqHTe11I:iHOH Mepe H3M8HSITI:, BpeMeHa: HanpHMep, Bhl,nepx

Ky B COCTOSIHHH nepeKOMnpecCHH, Bpel.!SI .M8.I4JI8HHoro paclllHp8HHSI, 

MOXHO H3M8HSITb Ha I ceKyH,ny B o,nay H B ,npyry10 cTopoay. PeXHM 

or sroro npaKTHqecKH He H3M8HSI8TCSI. JTH BpeMeHa KPHTHqau. 
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lITO KacaeTC.fI CTa()MJII,HOCTM paooxiir, TO OHa onpe.n;eJI.fI8TC.fI, 

ITO-BH,Ir,IUroMy, CTa6:vrni1sa~J1eH, KoTopyro l!OJK.eT .n;an KOHTaKTHhlll Ma

HOMeTp. B Ka"tleCTBe·KOHTaKTHOro uaHOM8Tpa y Hae I1CilOJII,30BaJICJI 

OCJbI"tlHb!H MaHoMeTp C OOJibWUH lllKaJIOM C nJiaTl1HOBhIMI1 _:rneKTpO,ll;a.M.11. 

H, ImK noKasana npoBepn:a, TaKott uaHOMeTp ooecne-q:vrnaeT nnonHe 

CTa<JJi1JII,Hyro padOTY Kmiephl. CTaClli1JI113U~I1.fI TaKMM 1.!aHO.MeTpoM, T. e . 

.n;aBJiemre, KOTopoMy COOTBeTCTByeT onpe.n;eneHHOe IlOJIOJKeHne _crpeJI

KH, BU,ll;epi:nrnaeTC.11 c TO"tlHOCTbIO .n;o· I-2 MM PTYTHOro CTOJIOa. ECJI.11 

IlOCMOTpetii rJJieHKY, TO OT paclil.11peHl1.ll K pacumpemrn 3aMeTHhIX OTKJIO

HSHH.11 B peJK.11Me KaMephI Her. Bo DC.llKOM cny-qae HX H8JII,3JI 3aMeTl1Tii. 

BOTIPOC G l,J~CT.A: A pocr qioua? 

H.II. H.BOP. 

,JJ.. JI •. .UA.HOH 

Bbl paeioTaJIFI C IlOCTO.FIHHhlM ~MKJIOM. He npoeionaJiH iil1 Bu 

nocne paelOTLI C KaKHM-JIHClo I~HKJIOM nepHO,ll;Ji1qecKH nepexo,JJ;MTb Ha 

.n;pyrotl ~I1KJI? CKaiieeM, nopa6oram1 .Ha ~mrne B 15 ceK., noiroM ne

pei1T11 Ha ~mm .B 24 ceK.? 

M.II. H.BOP 

TaKoro OITbITa Mhl He .n;eJiaJIH. 

EcJm padorarr, c Kauepott c !ll1KJIOU I5 cer~ H norm.1 H3MemrTI> 

ero Ha I8 ceK, He ,nenasr HH~aKo11 perymrpomrn, To pexm.r KaHepH 

npaKTHtteCKH He M8HR8TCSI. C c50JII>mm.m OTKJIOHemim.ur Ubl He 'pa6o-

TaJIH. 

\ 
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fJ{11HillUff 

KaicaSI 3a,D;ep)KKa ~h!Jia Me;ic.n;y 11MllYJibCOM,11HE:eKQUei1 mmyJibCa 

H pacumpeHHeM? H KaKoBa ,ll;JIHTeJibHO.CTI, CaMOil. HHJ!CeKQl,Ui? 

n.rr~ HBOP 

~ . Bu HMeere B . BH.ItY- HH'llceI_<QHIO. nytJ~ta?rro-BH,JtHM011IY., onTlU.!aJII,Hf.i!M · 

SIBJISieTCSI MOMeHT nponycKa ny~K~,--~Or,It~ p~C~~p0HH8 npatTH~8CKi{· .: 
\ . . 

B 'Ka!,tepe 3aKOHtJeHo. 

M Mhl Bcer.n;a crapaJIHCb no.n;aBaTb nytJoK, Kor.n;a pacliillpeHHe . . 

dHJIO 3aKouqeuo. I{oue~ pacg:mpeHH.ll oc~HJIJ1orpaqm:poBaJ1csr: BHJIO 

· . ycrauoBJieuo "To~rno,. -Kor.n;a ,n;Haqipar.ua ,I(oxo.n;HT ,Ito m1lirnero noJioJJCe

HHSI H B 3TOT MOMeHT nponycKaeTCSI nyqox. 

lvlOllmO dh!JIO 3TOT nytJOK HHl!teKTHpOBaTI:, .n;o pacumpemrn, HO 

. · -3TO ",H~Bl:ilrO,ItHO, IlOTOMY 'CITO HaM dh!JIO BalitHO 3HaTb ,ItaBJiemte, KOTO-
: • •• :, • , • • ,, ~ 0 

·.;poe·-wtreetcSI B. i<auepe,. Bepnee tJHcJio a,1tep, KOTopoe HMeeTcSI B e.n;:11-

/ HH~e.- od~e~~~- :11o_~·rd~; .ny'tIOK 1h1JieI\;r1;tpoBaJICSI Bcer.n;a B O,D;:t1H H TOT 
•• ·_:·: •• ••• \. ' • • •• 0 ~ :: 

·Jlte MO:t,.!eHT. 

Y Jiac npOH3}?O,D;:t1JiaCb KaK padoTa C He3aT.f!HYT1,!M nytJKOM ,D;JIII-
. ' 

TeJl~UOC.Xb~ nopSI,n;Ka IO MHKpocexyn.n;, ·TaK H C. 3aT.fl.~YTh!~, nytiKOM _ 
• ~ r - . .:, ~ ,. • ., 

,nJ1HTeJrbHOCTb!6 nopsi.n;Ka'. I MHJIJIHCeKyH,n;hl. Ila.n;o cKa3aTb, tJTO Hft:KaKoii 

3a11e:rnoi1 pa3HH~hl B patlore. np.11: .OTOM He ua6JI10~anoc1>. 

JH1XAlffiB 

KaRoBa BeJIHlIHHa HHTeHCHBHOCTH, KOTopyp-~I,I,n;epl!tHBana 

Bailla Kauepa, - tJHCJIO WOTOHOB li IlOTOK 3HeprHH~. 

• ~ •·-•- ------,,.,•>,oo-- ••••-- •,- •=-"--••··--w.,=~=-~••- .• •--•••~ ,-~ 
...I 
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M.U • .HBOP 

Ha :3TOT nonpoe SI 3aTpy.I(H.fIBJeb OTDeTvITb, TIOTOMY t!TO Kal,ie

pa BHJibeOHa eTOHT y Hae D KOHl\e 3aJia, H Ta!.{ HHTeHeHDHOeTb 

mrnor.na He :t131.repm1ae1,. Mory eKa3an, tJTo np11 paOoTe e HeonoM 

noJiytJaJioe1, ueeKOJibKO pa3JIMtJHhlX pae~enJie1rnn np11 ,n11aMeTpe nytJKa 

4 CM. lvlmrmo, KOHeqHo, KaK-TO nepeetJHTan, HO R eaM He o~eHHBaJI 

He eKa:ateTe JIM Bbl o nemrq1me TOKa nponycKaeuoro qepe3 

IlJiaTLIHOBLie KOHTaKTbl MaHOMeTpa. nl:iIJIO mi y Bae 3aMeTHO 3aJI11namrn 

KOHTaKTOB? 

Ii.IT. HBOP 

ToK, KOTOph!it npOXO,I(l1T qepe3 KOHTaKTl:iI 11aHOMeTpa, no . 

eeTOtJHl:iiit TOK TMpaTpoHa TrI-0,I/I,3. 3TOT TOK He60JibWOn H 3aJil1-

IIaHMR KOHTaKTOB He Iiaomo;i;aJioe1,. Ilpan;i;a, dl:iIBaJrn CJiyqa11,Kor,na 

KOHTaKTbl 3arpSI3HRJIMeb, HO nocJie Toro, KaK 0Hl1 ClbIJil1 oq11~em,1, 

KOHTaKThl npo,nOJIXaJIM padoTaTb npo,noJI~HTeJII,HOe BpeMSI Cle3 KaKoro

Jil'IOO 3aJIHIIalll1SI. 

\ 
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EtlCTPO,llERCTBYDIM:fl KAMEPA BIUibCOllA )lJIB YCIWPllTEnEa 
\ 

X.\XyJiydett, H.Mapranory, .ll.Hsry 

(HHcr.m:yr al'O:MHO~ cpH3HKH AICB.,Itemm Hayx PHP) 

B HaCTOH~eM ,ltOKJI8.)t8 coo6maercSI npoexr 6HCTpO,It8MCTBYD~eff 

xaueplil BHJil>COHa ,It.Ila TO'lHUX H3u:epeHHil, KO?OpaJI crpOllTCJI B .HH

CTHTyre aroimott $H3HKH AKB.,It8MHH aayK PHP. KaMepa npe,ItHa3Hat1e

aa ,ItJIH padOTlil C ~HKJIO?pOHOM, nocraBJI8HHUM CosercKHM COD30U: 

(pHc.I). 

~yacrsaren:&nutt o6oeu xauepu 28x28x9,5 c~. ITonepeqnoe 

cet1eHHe xru..replil npe.itcrasnaer co6ott K~a.itpar c oxpyrJieHHUMH yr

natm. C qerNpex dOKODUX cropOH Bcrasnenu CT8KJIJIHHU8 OKHa pa3-

Mepou 2I,6x9,5 cu:2• BepXHJIJI qacr:& qyscTBHT8Jll>HOro Odoeua UOK

pura creKJIRHHO~ nJiaC?HHKOit C ITJIOCKO-napaJIJI8Jil>HUMll nosepxHoc

TSIUH. Ha.it HeU HaXO,ltHTCH yceqeHHUU KOHyc, sepxHRJI cropoea KO

roporo saKpura ,ItBywt creKJiaMH H qepes HHX nponcxo.itur coeu:xa 

ctepeoqioToannaparou, yitpe11neH1mM ·Ha 3TOM xe ycet1eHHOM xoayce. 

HHXHSIH qacrh qyBCTBHT8Jll>HOro Odoeu:a 3aKpliBaerca ueraJIJIH-
' 

qecKHM nopmHeu, sa~HKCHpOBaHHliM B p83HHOBOtt neperopo,Itxe. 

Kauepa npe,itHa3HalleHa ,ItJUI pac50Tli npH ~aBJ18HHSX OT aTMOC

~epaoro ~o I2 arMoc~ep •• Xna yueH»meHHn uepTBoro BpeueHH 

npoeKTOM npe~ycuarpHBaeTCH CJie~yD~Mtt ~HRJI (pHc.2): 

rrcc.11e . c5Hc .. ;oro ... 1cmHpemrn: ('.3 ucett.) c.11e,1zyex nepexoWipec

cHn ,v,I cex.) H 3areu ue~JieHHoe pacmupeane (3,5 cex.) • 

3ro yze H3Becrau~ ~HEJi no padorau repruepa H Herepa (I949). 

j 
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Kauepa cxaTHH o6opy~oBaHa qeTupLust Knanaaaw. 0,ItHH H3 aux, 
'. \ 
nenTpanI>Hlilt,. SIBJUI8TCSI 6HCTp0,ItettcTBYD~HU. Buc:rpo,Ite;fcTBYDntHit KJia-

naH pa6oTaer npH pacmHpeanu, xnanan C pae5oTaer npa nepeKounpec
CHij,H KnanaaH AH l paCSoraDT npH BOCCTaHOBi18BHH aopuanLHOro 

.itaBnemrn. 

Bucrpo,ItellcTBYD~H~ xnanau B aansierca coqeraaaeu .ItHq>q>epeu
nuanhaoro 1tnanana, npe;v1oxeaHoro lllanou H Ba~ruopow: (I950), m 

B3pUBHOro xnanaaa, npe,ItB0%8HHOro Ma~epou H CtO,ItHKOM (I953). 

B03MO%HOCTL Trutoro coqeraHHSI 6Hna BHCK63aHa O,ItHHM BesrepCKHM 

TonapM~eu H3 By,Itanemc1toro W,H3Hqec1toro HHCTHTyTa. 

KJianan nepexounpeccHH C TaKze .ItH<pq>epennuanLaoro THna, HO 

nycK ero ocy~eCTB1JSI8TCSI 3il0KTpOMarHHTHUM nyreu. 

,KoHcrpyxqHa Kianana npe,Itonpe,Iteneaa neo6xo,ItnuocTbD H36e

:mTh IIpHcyrcrBHH ~eppouarHHTHI,tX B81.lt8CTB B uarHHTHOU none. 

Kna.naHU A H ,ll - 06!:UtH0B8HH0i! It0HC:tpyKl(HH ( 31I8KTPOMarHHTHI,te). 

Bsm·eyxasaHHHe itnanaHY o6ecnequBaD1 nepeue1.1teHHe neperopo.it-· 
KH KaMepu c llOMOl!tbll rpex pesepByapOB co cra6HJIH3HpOBaHHIDm ,ItaB-

nemrnim ( Rs , Re , R. f.. ) • EcnH ,1taa11emrn B KB.Mepe f> , ror,tta 

coornerctBYD!ltlie ~anneHna B pesepByapax cne.izyD1.1tHe: 

P- i 

p +- 1 

p 

--~··------- _ _,_ ~.--..-=-----c,,--,c-;, ........ -

6 R.£; 

b Rs 

fJ R.11. 
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Cta6H!LHOCTL ~aBneHHS B 3THX pe3epByapax o6ecneqHBaeTCS 

qeTBepTHU pe3epByapOM C KO:ampeccopou H TpeMH KOHTaKTHWIH MaHO

uetprum 

ToquocTL cta6HnH3a~HH - I w prytHoro cton6a. Pa6oqHu 

ra30M asnseTca a30T HnH c:raTHg B03~X B 3aBHCHKOCTH OT roro 

qeu uanonaeaa xauepa. IlpH 3TOM norepm pa6oqero ra3a cxoMneH

czpoBanu. 

OnopHoe ~aBneHHe B uauouerpax - 3To AaBneHHe B caJ.10~ 

KaMepe, Tax qTo uaHOM8Tpu pa6oTaDr npH pa3HOCTH ~aBneHK~ B 

O~HY aTMOC~epy. 

Ileperopo~Ka xauepu ~BHXeTCH Mex,Jzy ~BYWI ceTKaw: HHXHHH 
ceTKa orpaauqzBaeT pacmHpeaae, a Bepxaaa'- nepexo:impeccHD. 

Bu6op onTHuanLaoro pexuua pacmupeaHa H nepexounpeccHH ocy~ecT

nnaerca npH nOKO!IUI H3M8H8HHH nonoxeHHS COOTB8TCTBYD~HX ceToK; 

roqHOCTL H3M8HeHHH O,I iru. 

OcBe~eHHe H c~euKa ocy~ecrB~aercs o6uquuuH uexo~awt. 

Kauepa 6y~er TepJ.mqecKH H30nHpoBaaa H 6y~eT pa6orarL B uarnnr

HOM none aanpaxeBHOCTLD 7000 3pcre~. 
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Bu ro DOpl1Te, 1!TO y Bae ,ItHaqipanra HaXO,ItHTC.8 Mex,izy .ItBYM.8 

Il01lO%eHHRMH ceTKH, H npn nepeKOMnpeccHH Olla ynHpaerc.a B Bepx

H~D ceTKy. AB HCX0AH0M nono~eHHH Ky,Ita 0Ha ynnpaeTCfl? 

H.MAPTAilOrY 

OHa mt BO tlT0 He ym!paeTCfl, TaK KaK ~aB nemrn c o 6eHX 

CT0p0H B HCX0,ItH0M Il0Jl0l!:8HHH 0,ItHIUlK0B0e. 

BOIIPOC C MECTA 

Ona Ka.it 6H nnaBaeT u:eJK,zy .JtBYMfI no11oxe1mfIMH? 

H.MAPTAJIOrY 

la, uex;ty HHXHe~ H Bepxae~ ceTKauz, HOB llCXO,ItHOM nono

xeHHH aeT pa3H0CTH .ItaBJieHH~. 

BOIIPOC C MECTA 

A 3TO nonoxeaHe C KaKOll roqHOCTbD BH,ItepnBaerc.a? 

H .MAPTATIOf'Y 

I 1111. 

BOIIPOC C MECTA 

KaKoe nonyqaercn BaHMeHLmee Bpeu.a pacmHpea~n B arott 

CHCTeue? KaKon ~HK1l pa60TH? 

H.MAPTAilOf'Y 

3 :u:cex. MeHLme 30 ceKyH,I\, ro-ecn .ztBa pasa B wmyry. 



M.B.tJYBHJIO 

3To ~cnhlTano onurou? 

H.MAPTAJIOI'Y 

Her, neT! 

Ii .B. "C!YBHJIO 

H.MAPTAJIOI'Y 

.I(a. 

3AAMHJlOPOrA 
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qTo npmyeaneTCR B KaqecrBe ~oua? 

H.MAPTAJIOI'Y 

IIan6apxar. 
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D.AIDilUEHKO 
\ 

Hama pa6oxa HaA ocyntecTBnenneu xauepu HH3Koro .n;aBneHHR 

)t}UI perMc:rpa~HH penstTHBHC!CKMX snenp0H0B H B006nte peJUITHBH

CTCKHX qacrH~ B renHH ente He 3aKouqena.0.ztHaKo xa.uepa .n:encrBy

er, perncrpHpyETCst pennTHBHCTCKHe sneKTpOllN npli ,ItaBneHHH 

250 iw Ii <j B c.1Iyt1ae reJllrn, H IOO MM HJ B c.1Iyqae asora. 

Ka.Mepa n..o CBoet KOHCTpyK~J,m Otl8Hl> npocra. 3T0 ~HJIHH,ttpli ... 

tJCCK~H Kauepa,,ItKauerpou 300 Jm, C MHr&on pe3HHOBOU ,ItHawpar

MOti, ROTOpan ,ItBMlltetca M8lt,1tY Heno.n;Bmmon m llO,ItBHJltHOt.f ceTKOi-1. 

B ,ItHe xaMept,I HMemrc~ 3 Knanaua, xoropNe oCSpa~eua B s&mayrun. 

061ie1t.,Orxaq11Bast ra3 Hs s:roro 061,ei,ra H npoH3BO,ItH pacmHpemae B 

BaKyyu •, 0y~aercs nonytiHTl> .n;encrnyDJllYD xauepy npu .n;aBneHHH 
' ' 

asoTa ·IO cu. IIo-BR.JtHMOMY, !exuuqecxe ra1rne xau:epe yoryr pa-

6otari, H npu 6onee HH3KOU ~aBneHHH, HO 3,It8Cl> orpaHHtlH~aD~HM. 

stBnnercst pasuep BaKyyxuoro- pesepByapa, r.e. ocraroqape .n;anne-
0 

HH8, KOTOpoe nonyqaeTCH B pesynLrare cpaBHeHH8 ,It~BBCHHH no~ 

.n;Ha~par:u:on H no.n; inanauauH. 

3ra Kauepa ornHt1aercst or .n;pyrux &a.uep npocroron. 06ut1HO 

,n:eJiaJOT KaM8pbI C rropmueu, K0T0pLIM ,!(DH,teTCH JI.IHfo rruem.raTUtieCI\H, 

JIIJ:60 c rI0M0irtLIO :rneI~TpouarirnTa • 

EcnH B Hame~ KaMepe BHCOEaR CKOpOCTb pacmHpeHHR ( nyTb 

B 7 CM ,JtHa~parya npoxo.n;Mna B 5 uHnnHcex) .n;ocrHranacr, npocTGMH 

cpe~CTBaim, TO TaKast CKOpOCTb B xauepe c nopmueM Morna 6UTl> 

nonytieua nHml> c Hcnon1,30BaHHeM .n;ocraroqao MO~Horo ~BHrarenH. 

5I uory cocnari,cs:i Ha pa6ory MHnca Rev.of 8ei. !kith. II(I953r. ), 

(, 

) '"'-

. ..I 
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r~e MOll{HOCTL ~BHrareJI.II cocraBJIHJia ll8CKOJILKO JI.c. 

Ha.Ito cxa3aTL, qro xa.Mepa, aanonaeHHWI renneM, pa6orana 

npH HOpMaJILHO~ reweparype uey,ItonneTBOpHTeJILHO. dr pacmHpeHHH 

K pacmHpeHHD CTa6HJILHOU pa60TH He Ha6JIE~aJIOCL, M8HHJIOCL qHCJIO 

CJI8)tOB H Kal18CTBO xapTHHN; yBeJIHqHBaJIC.II HJIH yY8HLmancs q>OH. 

leno cyntecrBeHHO ynyqmHnocL, ·xoria w nouecrHJIH xaMepy B repuo

crar c re:uneparypon 10° •. Eute 601n,mee noHHl!temte te:unepatypH Mo

zer, no-BH~HMOMY, H ,ItaJILme ynyqmHTL xaqecTBO xapTHHU. H CB.II-

3liBaD. 3TO co CJI8.ItYEuten T8H,IteH~men. IlpH yMeHLmeHHH BKJia.ita B 

renJIOBU8 H ,ItHqxlly3HOHHUe xapaKTepHC?HKH CM8CH or B8KOH~8HCH-. 

PYEuteRcs xounonearu yxy,Itmaerca pa6or,a xayepu. Y:uenLmaercn 

qyBCTBHrenaoe Bpe:u:sr H ocnoxaserca Booc5nte npo~e,1typa sanymca 

raitott xa11epH. 

BOIIPOC 

OTBET 

fl ae xoren 6u ocraHaBJIHBaTLcs ua ~Hxie H Boo6ute uanpoue~ype 

BoccrauoBnenHst, rax ICaK ouH ente ne 06pa6oram,1; ~Kn, no-BH.ItH-
. .. 

MOMY, MOl!t8T 6HTL CB8)t8H .ItO 25 cex. IlpH~e:u npH HOpManLHHX T8M-

neperypax B cnyttae Hanonnemrn Ka.Mepu remrnu yBeJUtttemte ~l'IKJia 

He ynyttmano ee pa6oiy •. 



/ 
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'.o C0KPA)nEIDm MEPTB0ro BPEMEHK KAMEP BHJibCOHA 
M.H. laRon u B.E. EnHceea 

(tH3HqecKHff HHCTHTyr HM. Il.H.Jie6e,!(eBa AH CCCP) 

Mero)( 61,1crporo cmraa pa6oqero o6~eMa RW4epa c nenbD 

yMeHLmeaaa xepreoro apeweaz (nepeICoWipeccea) 6Hn onpo6o»aH 

Hwm na ABYX 6onbmHx MHoronnacTHHHHX npaYoyronLHHX Kauepax 
BHnLCOHa paeHoro o6~eMa (680x280xI80 w 3 ), uo pa3nmquoR 
xoucrpyxnHH. lns o~aoR H3 Kaxep yepreoe apeMa 6uno ,!(0Be,!(eao 
,!(0 35-40 cex. , 

0,!(HaKO aa )(pyroR xauepe 3TOT M8TO,Jt He )(an non01DIT8Bb

H0ro pe3ynLtara. 

H11xe .1taetcs: xparxoe omtcaaHe ICw.1ep H paccuarpaeaercs 
B0npoc 0 npHM8R8HHH 6Hcrporo cmrKB. Ha pHC. I DPHB8,!(8Ha 
cxewa pacmapeuatt • ocee~euaa xa11ep. 

B nepeon KaMepe paclllHpeaHe npoH3eo~rca B uanpaaneeuu 

~ororp~HpOBaBHR H npHKeaserca ABYXCTOPOHH88 OCBe~euae pa-
• 4 • • • 

6ottero o6~eMa. PacnpureJJLHoe ycrpoRcrao - odwttsoro rnna, 
C BC~OXb30BaHH8M pe3HHOBOR ,!(B~panm H ,Jterx pemero&: ae

DO,!(BHZHOR, orpaHHtIHBaD~e~ XO.It ~•aq,panra B HanpaeneHHH pa6o
qero o6~eMa, a no,!(eHzHoR, pery1apym~e~ orner ,ltH~panm. 

K H8DO,!(BHZHOR pemeTK8 npHKpenneH ttepaHR 6apxar. Ha 

~acmHpHT8BbBOR ro!OBK8 JUl88TCR qerHpe BLIXXOllHH8 OTBepcrxa 

~HaMerpoy 60 w xaz~oe H ycrauoaneHH x~aaaBH aaeaKo-anex
tpwqecxoro raaa. 

Bropaa KWlepa /I/ ornHqaerca or aepeott npwweneeHeH 
cacre& ~eyxcropouaero pacopeeaa pa6oqero o6~eMa H ocae-

·-- - -_, -½?-- . ..:..... ... = --~ 
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~eBDeu "aa npocset". 3~ecD ycraHoaneaH 'ABe pacmnpnrenbaue 
\ . 

rOJIOBKH, B ltal!t)tOtf H3 ItOTOpYX rm:eeTCii _0,ltHO nmcnorrnoe OTi30pCTJle 

JtHaMerpou 40 w. ,CHcteMa pacmHpeaHa TaKaH- xe xax B nepaon xa

uepe. IlocKoBbKY neno~BHxaue pemeTKH pacnonoxeuu B neocse~ea -

HO~ 30He, Her He06XO)tHMOCT~ 3aKpuaarb nx Oapxa?OM. 

Hanonuemte itauep: aproa npH p;asxemm I-I+ aru:occpepH 

(H36~roqu.) + CM8Cb BOAa-cnHpT. 

BnyTpH pa6ottero od1>eMa itauep aaxo,1u1J1oc1, no 7 csminonux 
nnacTHll, T01l~HHOll 7 WJ ItaX,Ita.8. 

B o6emx xauepax npHueaHnacb o~Ha a Ta xe cicreua 6ucTporo 

s6poca rasa s pacmupHT8JlbHHe ronoBKH, cxeMa KOTopoU H306paxeaa 

Ha pHC. 2. TpH 6a1lJI0Ha, 06'&8:MOM ,..., 40 m1:rpol3 KB.X)41:ltt, C08)tHHII -

JIUCb M8%,1tY co6ott KOpOTltHMH Tpy6rum )UtaueTpOll 27 w, HOT HHX 

no rpy6e ,ItHauetpou 27 w. ra3 ttepea KJianaa K1 c Ciom,m0u npo

xo.1tHHM OTBepcTH8M no,JtaBaJICH B pacmupureJibHHe rOJIODKH. ~JIR 6HCT

poro nononneaun CiannoHOB npHMeannca cneqHanLBUff ·orpaHUQHTiJibHHM 

KJianaH R2· BHYTPH Kauep 61:UlH ycTaHOBJieHU. Tep:uo,JtaTQllltll, DUilOJI -

Hemme B Bll.It8 nnatHHOBOt! npOBOJIOQltH ,JtHauetpou OltOJIO. 20 UHKPOH. 

AaTQHKK noiKJIDQaJIUCb K MOCTOBon cxeue, Ha DHXO,Jte RO?Opon BKn~

qancn ttYBCTBHTeBbHH~ raJibBaHOMe?p. 

Bpeun UCE,lty DHXJIOllOU H Bdpocou ra3a B roJIOBKR paBBfiJIOCh /',,J 

I ceKyH~e ( B npo~ecce nacTponxH 6HJIH onpo6onaHH H 60Jii

mue apeueua .) • 'le pea Bpe1u1 ~ 30 ceK. Tei,mepatypa n pa6oqeu 061,

eue BOCCTattaDJUIDaJiaCb C T0ttH0CT:bD nopJI,ll1ta~O,IO - 0,2o (T0'1B8e 

OitCHHTh reunepaTypy 3arpy,2tHHT8JlbHO BBll.JtY cpaBHHT8)ll:,B0 ae60JII:,

mo0 qyBCTBHT8BbHOCTH :repuo~arqaga). 
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IlpH pa6oqeu nuxne 35-40 cexyH~ nepaaa rcauepa ocraBanacL E 
' pado11eM pexHue B reqeHHe uaoro11aconoR padoru.( Bonee qeu aa 

5-& 11acoa aenpepunHo~ pa6oru xauepa ae aanycmnacL). Crpenxa 
ranLaanouerpa nocne Ea~~oro nHxna ~oanpa~anacL B HCX0AHOe 

"HYneaoe" nonoxeaue z, cne~oaarenLH0, Bueno uecro aocctaaon
neuae TeWieparypuoro peuua B pa6oqeu od~eue Kau:epu. Orueruu, 

qro npH coxpa11teBHH ~11:na reimepa,:ypuun pe,mu c re11eaue.u npeuea: 
uaueuanca. 3To uouo Ouno npocne)UITL no cue~eBHD "aynenoro" no, 

nozeaHa crpenxa ,raniBaaoxerpa. Ilpuueueune noAo6uoro xe nHua 

dscrporo ndpoca xo Bropon Ka.Hape npHneno x orpHnarenLnouy pe
ayn.rary: xora npeua noccrauoaneuHa reuneparypnoro pexnua B 

·arou cnyqae raxxe cocrannano ~JO cexyu~, apeua Boccrauonneuua 

pa6oqero pexmua xau:epu npenumano r+ wiayru. IlpH nMxne 40, 

50 H ~axe 90 cexya~ B xauepe aadnDAanca ~ouonu~ ryuaa. 

Pa6oqmH peuu B 3TOA xauepe noccraaannHnanca 6ucrpee ae 
npH 6scrpou ndpoce, a uao6opor, npH ue~neauoM no~aqe raaa B 
pacmHpHreJILHUe ronOBKH. 

laze He CJIHmE:0M 6ucrpu~ Bdpoc raaa (AnHT8JILHOCTLD I0-15 

cex) Baro« Kauepe npHBOAHn x ue6naronpnaruouy peaynLrary. 

Ha pHC. 3 H3o6paxeu O~H-M3 IIOJiyqeuuux Ha.mt rpaq>HKOB H3J.leHeHHH 

reuneparypu BHYTPH Ka.M:epu llpH cpaaHHT8JibHO Me~neHHOM HaJIOX8HHH 

pacmHpHTeJILHHX roJIOBOK (~nHren»HOCTLD 12-15 C8K). Teuneparypa 
n xauepe noccraHaBJIHBaerca aa Bpeua ~ 30 cex, uo Kau.epa ue ua

xo~rca B pa6oqeu peimue ~axe qepea r+ MHHyru. 
Meziy reM, npH ue~JieHH0M aanonueHHH ronoBoK B reqeaue 

~ 60-70 ce1t, Bll3HBaBme:u _ nHmL oqeuL cna<loe aarpenauue raaa, 
xauepa 6una rorona R pa6ore yze qepea 80-90 ce1t. 
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Ilo narueuy MHeHH~, He6naronpHHTHoe ,11;encrnue 6uctporo c~a

THH BO B?Opott muepe CBH3aHO C Teu, qto 3,ll;8CL B OTJIHque OT 

nepBoll Kauepu BCKope nocne Buxnona na6nro.1taetca tyuaH, BHxo

.ItH~Hll H3 pemeTOK. 

B JIHteparype npHBO)tHtCH H8CltOnJ,KO B03MOJrHHX npHttHH BOS-

. HH&HOB8HHH TyuaHa npH Buxnone, Ka.K-TO: nnoxas 8.l!OpTM3aUHS y,Ita

pa ,ItHaq,panm npe Buxnone, . nne1tyntaa 3a coc5oU o6pa3oBamrn y,11;ap

eux BOJIH, HepaBHOuepHHll OTJieT ,ItHa.cppariw:, 3JI8KTPH3aIU'[a ra3a, . . 

BH3BaHuaa CHJILHOll ,D;eq,opuaneen pe3HBH npH OTJieTe H .ItP~ 

Ente npH sanyc&e It8.Mepu B !953 r. ,D;Jia ocna6neaHa Tyuaea 

MU orpaeHqznaJIH OTJI8T KnanaHa,YM8HLmas tell cawM CKOPOCTL BHX

nona. TeK He ueHee o6pasonaHHe aroro TyMaHa ee uc&nEqeeo non

H0CTLD. O,11;Haxo, B npezneu pexuue 1tauepu, Kor.1ta ,11;na oqHnt8HHH 

pac5oqero o6~eua HcnonLsoBaJIHCL ue.1tneaeue pacmmpeaHa u ocy~ect

nnanca cpaBBHTeJILHo.npo,D;0JIXHTenLHHll pa(5oqutt ~HKJI (6onee 80-50 

ce&yui), ryuau, nona,D;aBmHH B pac5oqnll o6~eu nocne nuxnona, ue 
. . 

~tasuaan 38.l!etHoro Bpe,D;eoro .1tenc:rBHH. 

BeCLMa BepoaTHO, qTo npH c5ac:rpou cxaTHll H3-3a H8,ll;OCTaToq

eoro uarpeBaam1 np0Hcxo.1t11T nenonnoe Hcnapeane RaneJIL, n B 061i- -

eMe OCTaDTCH mnJIH uanott- B8JIHqHHU, KOTopue oce,D;aDT oqeHL ue~

Jieeuo, oco6euuo, ecJIH 0HH oc5pa3oDanu ua nanp.1ureauwx neutpa,x H 

He y6HpaDTCSI 3JI8KTpHqecICHll noneu. IlpH CJI8,lcyDll{8U IlHKJie 3TH lleJI-

.. KHe 1tanJIH CTaHOBSITCSI ~8HT~a:wt q>OBOBOro Tyuana. C ,11;pyron CTOpOHLI, 

npH ue~neHHOM HaTeKaBHH _rasa B pacmHpHTeJILHUe roJIOBKH, BH3HBa-
' m~eu JIHmL oqeHb cnadoe u~rpenanne ra3a,tyuau, coctostntH~ H3 cpaB-

HHTeJibH0 Kpynuux xaneJIL 7 He HcnapaeTCh K oce~aer Ha ~no KaMepH H Ha 
nJiaCTHHH (paccroau1:1e Meli.JU' nnacTHH&m OICono 25 w) sa donee 
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KOpOTKOe Bp8M:.f.l. Bo3MO:EHO, tlTO xmeer J.{OCl'O ente H ,1tpyroe .f.lBJie-
\ 

HHe, KOTOpoe npHBO)tHT K DO.f.lB1I8BllID ¢oHa )t8.Jlt8 npH fiOJIHOM HcnapeHHH 

xane,u,. lI0CK0Jll,RY npH BliXJI0ne o6pasyeTCH Ty:U:aH, R0JIHqectB0 napa 

B o6~eue yueaLmaerc.f.l aa cqer nepexo.1ta B D.ltKYD ¢asy (xanenLKH 

ryYaua). B nponecce nonumenu.f.l teuneparypN ,1to ucxo,IUtoro saat1e

HH.f.l npoacxo,1tHT nononaeaHe o6~eua napauu sa cqer ucnapeaRn XH,1t-

1tocru uaxo.1ta11tet-tca aa .1tHe xauepa H aa ,1tpyrux nonepxaocrnx._B 

pesynLTare 61i1crporo czatna, ucnapaD~ero xaneJIDKH, H )taJILHeUmero 

cuzxeHHH reuneparypu, )to ncxo,1taoro saaqeaun· B pa6ot1eu o6~eue 

MOXeT B03HHKHYTD COCTOHHHe nepecunteHHOro napa, KOTOpoe 6y,1ter 

coxpaHHTLC.f.l e11te HeKoropoe Bp8MH H nocne roro, KaK Teuneparypa 

B B:auepe B8pH8TCS1 It HCXO)tHOJJY saaqeaHXJ. 

Cocroamrn nepechl!llemrn cnoco6crByer o6pasonamrn aesapm1teH

a1i1x KOMDJI8RCOB M01I8KYJI, KOTopue npH CJI8)U'Dllt8M nuxne uoryr 

cwri, neaTpa1m o6pasonamut ¢oaa ( c:M.BHJILC0H / 2 /, ~pemcem, 

I 3 I ). 
·, ( 

Ha1touen, -w xol'HJ.t o6pa-run BHH1.1a1me ua cne,1tyl')ntMt-f ¢axr: 

xax yxe orueqeao name, ue'c:aaorpn aa ~occrauonneHHe re:uneparyp

aoro pexHua sa npe:un -30 cex, MeptBoe npeMSI Bropott xa:uepu 

npenumano 90 ceK. 

O,1tHaR0 H~eercn H8KOT0pu~ cpaBHHT8JI»H0 Y3KH~ HHT8pBan Bpe-
' 

M8Hl{ B o6nacrH "XBOCTa" re1me~aTYPHOti KpHBO~, H306pa.xeHHDH Ha 

puc.?, B ret1eHHe 1toroporo KaMepa aaxoinrcn B pa~oqeu pexHJAe. 

Ilo-DH)tHMOMY, 3TO HBJ18HH8 yxa3HBaeT Ha B03MOEHOCTL ocyiqeCTBJle-

v HHSI 6onee xopoT1toro n~xna a ron Jte 1tauepe, ecnH oua pa6oraer 

c llOCTOSIHHliM nHKJIOH. Bnpoqeu,cauo Hanuque TaRO~ pa6oqe~ 30H~ 

uyx,1taetc.a ente B0

• npoBepxe. · 
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B H B O ,ll H 

I. Ycnenrnouy npHu:eaeu1rn 6hlctporo cmua )!JUI coitpauteHHfi 

ueptBoro BpeueHH KaMephl (nepeKounpeccHH) B HeKOTOphlx cnyqaax 

4, 

. uozer npenaTCTBOBaTb ~a.xe aedon»mon ~OHOBH~ Tyuaa (Huor'Aa cna6o 

3&!8TH!dl Ha rnas), KOTOpbl}t B03HHKaeT JIHC!O npH cmtmKOU. 6onLlllOM 

K03ipqJLl~HeHTe. pacmupemu1, 111160 no rexasttecKHll npatnrnau, nepeqHc

JieHHHlt BHme. 

Ilpn 6ucTpOH CltaTHH, XOTa H npOHCXO'AHT ttaCTHqaoe HJill non

HOe HcnapeaHe KaneJib TyMaBa H cpaBHHT8JibHO 6ucTpoe BOCCTaHOB

r.eHHe reuaepaTypHoro peuua, teu He ueuee H3-sa paccuorpeHHHx 

BTOpHttHHX HBJI8HH~ lta,Mepa B T8tt8HHe 'AJIHT8JibHOro BpeueHH uozeT 

oxa3ar»ca ae B padotteu pexHu~, oco6eHHO ecnH tyYaH o6pasonae 

Ha aesapaxeHHhlX ~eHtpax. 

2. HamH HsuepeHMH reunepatyphl BHYTPH pa6ottero o6~eua no

xasuBamt, qTO 'Aaxe npn cpaBHHT8JILHO M8~JI8HHOM HaTIOJIHeHHH pac-. 

mHpHT8JibHhlX roJIOBOK 3a Bpeua - I0-30 ceK, npHM8HH8MOM B odutt-
. 0 . • 

HUX Ka.Mepax, HUeeT ueCTO saueTHOe HarpeBaHHe padotten CM8CH 

(cu. pHc.3). 

Ecnn B &auepe npm BHXnone HJIH nocne aero odpasyercn 'Aaxe 

cna6u~ ipoHoBun ryuaa, To npo~ecc aarpeBaBHH ra3a uoxeT Beere 

K ttaCTHqnouy ucnapenHD Kanenh TyMaHa, YJd8HbW8HRD HX Beca H 

yBeJIH"ttemuo BpeMeHJ4 HX na'A8HHSI, (oco6eHHO 'AJIH H83apstl!C8llHliX Ka

neJib), TO-eCTb K yBeJIHqeHJ4D MepTBoro npeueHH. Il03TOMY CJie,JzyeT 

. perym1poBaTb CKOpOCTb IlO'AaqH rasa B pacmnpRT8JibHUe roJIOBKH; 

B HeKOTOpliX cny-qasix YM8Hbill8HH8 CKOPOCTH llO'AaqH rasa noSBOJISleT 
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COKpaTl'ITl, M8pTBOe BpeWI. x) 

3. IlpH HCITOJib30BaHHH ue~JI8HHHX oqH~aIDiqHX pacmHpeHHll cne

}J.YeT TaKX8 o6pa~aTh BHHUaHHe Ha CKOpOCTh B6poca rasa B pacmHpH

T8JihHHe roJIOBKH, HMeR BBH,1:ty, qTo 'Aaxe npH cpaBHHTeJihHO H860Jih-
L 

mon cKopocrH B6poca npoHcxo~HT aarpesaame rasa, Be~y~ee K qac-
-THqnouy HcnapeHHJJ Kaneni,, B TO Bpeun KaK M8AJI8HHHe pacmHpeHHR 

HM8JJT ~eJihlO Hao6opOT BHpacTHTb ltaITJIH ~o 60Jihmnx pasuepoB, ,1:tJIR 1 

6ucTporo HX oca~'A8HHH. Il03TOJ.1.Y B H8KOTOpHX cnyqaJix, 'Aage cpan

HHTeJihHO 6HCTpun B6poc rasa B pacmHpHT8JihBHe roJIOBKH YOXeT OKa-

3HBaTh H86JiaronpHRTHOe BJIHHHHe, yueai,ma~ IlOJI03H08 'A8llCTBHe 

Y8AJI8HHHX pacmupeHHH. Bec1,ua BepORTHO, qTO HM8HHO ll03TOuy B 

H8KOTOPHX pa6otax HCITOJib3YDT ~na, TpR H ~ruice ITRTh M8~18HHHX 

pacmupeuun / 4 /. Ilo-BH~MOJ.1.Y, qHcJIO HX HOZHO YY8HhmHTh, ecJIH 

6onee Ye):tneuao no,1:tanaTh ras B pacmHpHTeJihHHe roJIOBKH. Hapa.JtY 

c peryJIHPOBaHHeM CKOPOCTH B6poca rasa, YH perynupoBaJIH npOAOJI

XHT8JibHOCTh ue~JI8HBHX pacmupeHHll H KOJIHqecTBO BHnycKaeMoro rasa •. 

0TM8THM, qTo H8T aeo6XOAHMOCTH BHITYCKaTh B npo~ecce ue~neHHHX pac

mHpenM~ BecD ras us ronoBoK,TaK KaK satpaqHBaeTca MHoro apeueBH 

Ha HaITOJIH8HH8 HX BHOBD. rro 3ton xe npHqHHe B HeKOTOpHX cnyqanx 
'-. 

. ~ocratoqso ocymecTB!RTL ~axe uenonaut otxoi ~Ha~parw K 3a~ae~ 

pemetKe. 

x) 3aueTHU, qro B 3TOM CJiyqae Blir0,1:tHO, ~JIH YJd8HbM8HHH 
epeueHa aanonaeuHa ronoBoK, mueTh ~ByxcTyneHqatyD 
no~aqy rasa - Buaqane ocy~ecTBJIRTL 6HcTpH~ n6poc,a 
c uoueHTa uaqana ~BHxeuHs ~Ha~parw - ue~neaaoe 
HanoJIH8HH8. 
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fl HT e pa Ty pa. 
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I. M.Vi.,Uailon H B.M.<I>e.n;opoB. 1KT<:P,XXY, 771 0955). 

2. .niic. Bmn,COH. "KaMepa BIUII:,COHa". 

3. H.H.<I>peHK8Jib "KHHeTv!tiecrmR TeOpHR JitH)1;1\0CTeit" lfa,1(.AH CCCP 

I945r. 
4. fl.A.l1BaHoBcICaR H A.r.HoBHICOB, XT<I> XXYI, 209 (1956). 
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COOElllEillIB O l{AMEPE BUJlbCOHA, ITOCTPOEHH01i B 

oTnEJIElllUl KOCMlillffiCKoro U3JIY4Emrn 

THCiop reMelllH, KapJI KaHTOp. 

( UeHTpaJlbHhtit HCCJieAOBaTeJlbCKHit HHCTHTYT qJH3HKH, BeHrpHH) 

B npoWJlOM rOAY B OTAeJiemui KOCMHttecKoro H3Jlyttemrn 

UeHTpaJibHoro HCCJleAOBaTeJibCKoro HHCT11TyTa qJH3HKH (Benrptrn) 

CibIJlO 3aKOHtieHo CTPOHTeJlbCTBO H HCilliTaHH8 MHoronJiaCTHHtiaTon 

KaMepbt BHJibCOHa THna bJI3KK8Ta, C IlOMOIIlblO KOTOpon Mht Ha.Mepe

BaJIHCb HCCJieAOBaTb lllHpOKHe aT.MOccpepi!He JIHBHH, M0CTliHe npo

HHKabl!lHe JIHBHH H HeCTaCiHJibHHe tJaCTH~H. ( Pue-. f u ~ Q_) 

Ka.Mepa COCTOHT H3 CTeKJISIHHOl"O, ~~JIHH,I!;pa ,IJ;HaMeTpOM 30cM, 

rJiyCi1rnon 20 CM. CBepxy OHa 3aKpHTa IlJlOCKO-napaJIJI0JibHOtt CTeK-. . 
nsumon mracurnon TOJIIItHHOi1 2 _cM. Ilop'inHel30ti .J;I;HC;K H3 amolllimrn 

npHcoe,IJ;HHeH K KaMepe c nb.MOIIlbIO pe3~HoBoro ko~b~a. IlepeABH~eHHe 

nJiaCTHHli H TeM.CaUIDt K03~H~HeHT pac!lll1p0HHH MO~HO peryJIHpOBaTb 

C,IlOMOIIlblO BHAHMHX B TUJibHOll qacTH nopwHeBHX lliTOKOB. 

KaMepa HandJitrneTCSI a pro HOM H. CMeCblO OCiHtIHbro nponHJIOBO

ro CilHPTa C BO,IJ;Oit B nponopu1rn 3: I. ra30BOe ,IJ;aBJleHHe B COCTOSI

HHH cxaTHSI COCTaBJISieT 1000 MM PTYTHOro CTOJICia. C~aTHe ,IJ;OCTHra

eTCSi nocpe,I!;CTBOM HaKatJHB~HHH BCY3,J:tyxa B ThIJibHblit OCi'beM;n'pH CiblCT

p-OM pacwHpeHHij B03,IJ;YX BUXO,IJ;HT ~epe3 BHAHMoe B cepeAHHe OTBep

CTHe, KOTopoe 3aKpl:lBaeTCH
0 

3JI0KTIJOMarmiTHl1M KJianaHoM • .U1rn y}J.a

JieHHSl H3JIHWHHX HOHOB HaKJia,D;bIBaeTCSl 3JieKTpOCTaTHCTJ.1tieCKOe none 

(50 BOJibT/cM.),nOABO,IJ;HMOe K KaMepe qepe3 KOJibUa H3 nneKcHrJiaca. 

\ 
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B KalleCTBe 3a3euilem1.H CJIYJICHT HaX0,IOl!I{a.HC.ll nepe,IJ; noplllH8M 

nepqiopHpoBaHHa.H H noKp1:1TaSI qepHb!M BemeCTD0M nJlaCTHHa, o6pa-

3Ylllll{aSl 0,Il;H0DpeMeHH0 T8MHbli1 qJ0H, He06X0,Il;MMbli1 ,IJ;JISI qJ0Torpaqmpo-
-

BaHHSl. 3neKTpOCTaTHqecKoe Il0Jle nonepeMeHH0 Il0,IJ;B0,Il;MTCSI K 

nornomaIO!llMM nJiacnrnaM. 

IIp1,rnpenJie1rne norJ1omaJOJ.I{HX nJiacurn B UMJIHH,IJ;PHT.IecKoit Ka-

Mepe ,Il;0B0JibH0 CJI0~Hoe ,IJ;eJio, TaK KaK norJI0THT6Jlb Re ,IJ;0JIJK:8H 

omrpancsr Ha CTeKJISIHHUit UMJIHH,n;p, Il03T0MY norJ101qaJOll{He nJiaCTHHI:,[ 

ycTaHaBJIHBalOTC.H Ha ,IJ;BYX K0JlbUaX H3 nJieKcHrJiaca H KpenSITCH 

KllepcpopnponmrnonnJiaCTMHe, KOT0PYID l.lOl!CHO BH,Il;8Th Ha pHCYHKe • .3, 

3To peweHHe CBSI3aH0,0,IJ;HaKo, C Tpy,IJ;HOCTbJ0,38.KJIIOllaIOmencsr 

B TOM, tIT0 npH 3aMeHe nor)I0THTeJISI npHXO,IJ;HTC,~ pa3dHpaT:b BCD 

KaMepy. 

KaMepa 0CBemaeTCSI C odeHx CT0p0H JiaMIIaMH - BCilb!IIIKaMH, 

3anoJIH8HHUMH KCeH0HOM. lix CB8T nocTynaeT B KaMepy qepe3 UH

JU1H,ll;pHtI8CKMe JIHH311~ C Ue.JlbD Jiyqwero 0CB811\8HMISI .MH Il0Jlb3Y8MCSI 

,IJ;BYMSI JI&maMH-BCilbllllKaMH, IlOM8ll.l8HHl-lMH no .o,n;irnn C odeHX CTOPOH~ 
. ' 

Ilona,IJ;alllll{Mll Ha qJ0H pacce.HHHUil CB8T YM8HblllaeTCSI C Il0M0ll.lbID CH-

CTeMbl ,IJ;HaqipaI'l.l. ( p UC. 2.) 
. 0 

Ka.1.1epa ~adoTa.eT Il0JIH0CTblO aBTOMaT~tieCKH, CMrHaJI ynpaB-

JIHIDll\ero ctieTtIHKa renrepa-M1>nnepa qepes cxeMy qiopuMpoBaHH.H 

lU!IlYJibC0B H CtieTlIUK C0Brta,IJ;emd! nona,IJ;aeT, B cSJI0KHPYIOl!lH11 11 pacripefe-. 

JIHT8JibHl:lt1 KaCKa,IJ;.(PHc.4a u 46). IIocJie-cooTBeTCTBYIOl!lMX 3a,IJ;epJK:eK 
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CRrHaJI ynpaBJIReT nocJie,ICOB~TeJI:E,HO cJie,ICy10mHMH onepa:u;mu.rn: 

I. OTKJiroqeHHe oqHma10mer6 noJifl, 

2. .6blcTpoe pac11IMpemrn, 

J. BcnhlWKa Jia.MlliiI, 

4. Ilepe,ICBHXeHHe qJOTOilJieHKH B KaMepe, 

5. llpv1Be,ICem1:e B ,ICe1icTBHe cepBoMexarrn:sMa, 0Clecneq1rna10mero 

HYXHOe KOJIHqecTBO Me,ICJieHHhIX pacwnpeHHH H ycTaliaBJIHBaromero C 

:u;eJiblO ,ICOCTHXeHHR TeMnepaTypHoro paBHOBeCHR HHTepnanu BI, 

2 HJIH J MHHYThI. 

B pesyJibTaTe OCTaHOBKH cepBOMOTopa CHHMaeTCR ClJIOKHPOBKa 

pacnpe,ICeJIHTeJibHOro KaCKa,ICa, KOTOphiil B TeqeHHe UHKJia npeKpamaeT 

nponycK ,ICaJibHeUwHx cHrHaJioB cqeTqHKa renrepa-M10nnepa. 

0T,ICeJibHI.,le KaCKa,ICLI 1.mryT :mMe,ICJIRTb OTKJI10qem1e oqHmaromero 

IlOJIR, ClhICTpoe pacwHpeHHe H BCilliIIDKy. 

IlOCTORHHaR TeMnepaTypa, neoelxo.n;HMaR AJIR TQqHoil padoTbI, 

no.n;.n;ep~HBaeTCR c IlOMOIQb!O Koxyxa HS Tpex neperopO,ICOK (pHC. 5). 
BHyTpH,KOXyXa IlOCTORHCTBO TeMnepaTypu OOecneqHBaeTCR C O,ICHOM 

CTOpOHl,I BO,ICRHiiIM OXJiax,riemteM, a C .n;pyron CTopomi1, CHCTSMOH no

,I(Orpena, KOTOpaR ynpaBJIRSTCfl KOHTaKTHhIM TepMOMeTpOM. PaooqaR 

TeMnepaTypa paBHa npnelJIH3HT0RbHO re0c, MaKCHMaJibHhle OTKJIOHeHHfl 

COCTaBJIRJOT 0,5 C. 

.Illlfl qJOTorparpnpoBamrn Mbl Il0Jlb3Y0MCR CKOHCTpyHpoBaHHOH 

H nocTpOeHHOM B HallleM HHCTHTyTe CTepeoKaMepoil C .n;ByM.II OCl'beKTH

BaMH Teccap, cpoicycHoe paccTOJIHne KOTopux cocTaBJISieT 50 MM.(Puc.6) 
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<TioTOI<auepa pa6oTaeT 1rn60 c· rrneHKOt1 -"CynepnaH" (ern-wcn Kaccenr 

,,30 1.y, Jrn6o c mteHKOll ,l(JIS! peHTreHoq>mooporpacpnH c pa3Hepou 1m.upa 

(24 x 36.)wl I!JieHKa odpaCiaTUBaeTc.a: B Tetremrn Tpex inmyT B 

6UCTPO,ll;OHCTDYIOll(OM npo.a:BnTeJie "Co:ttep" npH TeMilepaType rn° C 

liJUI B TetreHHe 6-TH MHHYT npH rn° C B npo.a:m:rTeJie "Arcpa-'.30", 

3aKpenn.a:eTCH B Tellemrn IlPHMepHO IO MtrnyT H npOMh!BaOTC.a: MH

HMMYM B TeqeHMe nonyqaca B BO,D;e. 

CHHMKH oc5pac5aT1i1BaJOTCH uenocpe,ri;cTBemrn Ha nnem\e c no

MOJnl>JO COOTBOTCTBY!Olltl1M oc5pa30M MO,ll;HcpH~I1poBa1rnoro CTepeouMKpo

CKOna "Uencc" (PHc.7) 

YnennqeHHe MOEHO M3MOH.S:TI:, c 6-KpaTHoro ,ri;o 125 - KpaTHOro, 

TaK llTO annapaT ro,D;eH H ,ll;JIH H3MepeHHll HOHH3aQMH~ OH OKa3aJICH 

OtrOHI:, Y.UOClHh!M ,ll;JISI c5ucTpon npoBepKl1 M CTaTHCTHqecKO" oc5pac10TK~ 

CHUMKOB. C IlOMOJnl>JD MMKPOMeTpa Ha OKYJ.rnpe MOllCHO -TaKJKe npOH3BO

,ll;HTI:, npH6Jil13MTOJII:,Hhl8 H3MepeHH.a: npocTpaHCTBeHHhlX KOOp,D;HHaT Tpa

eKTOpHtl qacTHQ. B 3TOM cnyqae, O,UHaKo, Ha,l(O np11HSITI:, BO BHUMairne 

HCKal!CeHHe, BU3hlE.aeMoe nepe,uHeH nnacTMHOH. 

B X0,!1;8 CTPOHTOJil>CTBa KaMephl H paCJOThl Cuen HaM y,uaJIOCI:, 

IiaKOlll1TI, ()OJII,WOH OilhlT B OOJiaCTH MexamrqecKHX H 3JIOKTpommx 

norpeumocTen. 

HpH BCeCTOPOHHOM HCilOJih30BUHMl1 noro om,1xa MU CTpOHM 

cenqac 1.moronnacTHHotmyo Ka.Mopy,_ pasMepaMH (60 x 60 x rs)cM~ 

c-noBepxHOCT!,10 900 KB.CM. ?TaKaMepa MOl-!OT HCilOJII,30BaUCH 

,IJ;JI.S: Hac5JID,ll;OllHSI 38. npom1KaIOlllHMH JIHBHHMH. no nJiaHy na Kauepa 

6y,ueT .MlTOBa K l1CilhlTaHHSlM yl!Ce I\ KOHI\Y noro ro,D;a. 

\ 
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Puc 5. 

Pu.c. 6. 
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KAMEPA mrnhCOHA, TIPEJUIA3HNIEHHMI JlTI51 COtIETAmrn C 

MArIUITHblM MACC-CITEKTPOMETPOM. 

B.M.1eiopoB, B.H.HnKemKqeB, c.r.P10MHB. 

(1'H3H1-leCKHll MHCTt-lTYT MM. II.H.J!ede,ll;eBa 
AH CCCP). 

JlJrn H3Mepemirn: npoderoB ttacrnu KOCMHttecKoro H311Yttemrn, pertt

cTpMpye:uux cneKTpoMeTpOM Am~xaHRHa.-/urnxanoBa Ha r. A par an :sMe cro 

ro,n;OCKOilH'llec1ton CKCT8Ml:,l ctteTttMKOB no,n; MarHHTHbtM 38.30pOM B I~5Ir.l11 

duna nm.iei:tena KaMepa BHn:r:,coHe,. ,Uo nocJ_Ie;J;Hero BpeuenM B cotteTa-

nHM c Jenec&onoM cneKipoMerpa paaorano necKon:r:,Ko pa3JIHttHux no 

KOHCTpy1tn1rn lta.?.tep12 ' '.3/. Y'llMTiilBan )lOCTOHHC~Ba ll H8,ll;OCTaTKH npe.n;u

,nyll{HX KOHCTPYKUMti, ,ItJISI yBeJm\feHH.fl 3qxp8KTHBHOCT11 Macc-cneKTpOMe-

Tpa H noBumeHH.fl TOttHoctn (fjn-:iuttecKH,x H3Mepemti1 /paccemrne, nonH

sau11.H H T .n./, BhlnOJIHSieMHX no qiororpaqnrnM, Chrna CKOHCTpynpoBaHa. 

H ocymecTBJieHa npnMoyrOJibHaR KaMepa BHJibCOHa o6~eMOM OKOJIO -

150 JlHTpOB. Tpe6onamrn npH paspa60TK8 TaKQ}'. Ke.Mep1,1 B OCHOBHOM 

CBO,It.fITC.fl K cne,n:y10meM~: 

'II. )lJI.fI yBeJinttemrn 3qJqJeKTHBHO CTH MarmtTHOro cneICTpOMerpa B 

nepBy10 oqepe,n::r:, neodxo,nnMa KaMepa B03M02KHO 60111:,mux pasMepon, a 

m!eH110•nepe1tpuBa101ltan nec:r:, Tenecm,1t1 yron, Bb!.IL8JIReMHtl renec:&orrnq_e

c1tot1 CHCT8MOll C ytteTOM OTKJIOH8HHTT D IlJIOC_KOC'.J:H Marmirnoro OTKJIO

eeHHSI H paccesrmrn B nepnen,n:mtYJI.flpHOi: nJIOCKOCTn141• 

11CX0,I(SI -'n3 no,n:o6HUX cdo6paJKem1i1 MOir':IIO onpe~eJIHTb pa3YJvlHblS 

pasMepu Qc~e~eHHoro o6~eMa Ka.MepH, KOTOpue ipe6yIDTC.fI AJISI yKasan

noro renecKona pasitepa1,rn. I2x30xIO0 m . .t3. 

\ 
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O.I(HaK0'..HCn0JII,30:ijaHHe 3JI8KTp0MarHHTa pe3KO orpaHHqnnaeT B03-
\ ·' 

MO~HOCTH ,ll;JISI ycTaHOBKH Ka.Mepu 60JibmHX pa3MepoB no K0HCTpyKnHH, 

ananornqnon npe,ll;HAYlltHM/2,31. 3to 06croaten1,crno sacTaBnaeT He

. KaTI, HO BUX KOHCTPYKTHBHI,IX pemennn, Il03BOJISIDlltHX MaKCHMaJII,H0 HC

Il0JII,30BaTI, TO orpaHnqennoe npocTpaHCTBO, B KOTOpOM pa3Me11ta8TCSI 

Ka.Mepa BHJibCOHa. 

2/ YBe1mqeime pa:nmpoB Ka.Mepu npHBO,ll;HT K ynemrnemrn "Mepr

noro" BpeMeHH. Ho ,ll;JIR Toro, qr odu ne norepan BI:rnrpuma aqxpeKTHB

no cTH ycTaHOBKH, nonyqennoro BcJie,ll;cTBHe yne~HqenHR ocnemennoro 

och,eMa Ka.Mepu, Heo6xo,ll;HMO o6ecneqnn "Meptnoe" npeMSI B npe,ll;enax 

O,ll;HOP. MHHYTbl. 

,3/ ITpH pa6oTe C ,I(aBJI8HHSI¥H, o6uqno V.CilOJib3Y8MllMH /I-2 H36u

TOqnux aTuocqiepu/ B KaMepax 6on1,mnx 061>eMon, rpe6yIOTCSI cnenHaJib-

nue Mepu no YCHJ18HHIO npoqH0CTM KOHCTPYKnHH, qTO /B cnyqae orpa

HHqeHHOro M8CTa/ B8,ll;8T K YM8Hbfil8HHIO OCBe11teHHOrO 061>eMa H, KpOMe 

Toro, rpe6yet'
1 
cnenHani,nux .nortonnnreniaux _ uexammMoB npn ~Kcmrya

ranHn B la6oparopHllX
0

)'CJIOBMSIX;_BMecre C TeM B03pacTaeT CJIOXHOCTb, 

a TaK~e M CTOHM0CTI, ycTaHOBKH. 

Hcx0,ItSI H3 Il0.I(06HI,IX ·co~6p8JlCeHHi1 ~ Mb! pyKOB0,I(CTBOBaJIHCb Tpe6o

~aHH8M co'h,ll;aTb npOCTYD H ,I(emenyro B H3rOTOBJI8HHH, nerKyD K y,ll;06-. . 

HYD B 3K~nnyaraqHH Ka.Mepy ,I(JISI pa60Tll B Jia6opaTOpHllX YCJIOBHSIX 

a1tcne.nnu~o~Horo TMna, KaK, nanpm.1ep, Ha r. Aparaq. 

OnHcbIBaeuasr 1muepa pc:cctIHTaHa Ha- padoqee ,naBJieHne P = o, 3 aTtt 
. . ~ . 

C pa3MepaMH OCB81!l8HHOtt qacTH 872 X 542 X 265 MM3, tITO I103BOJISI8T 

no1iecrwn BHYT.PI1 OC.B81Jl8HHO-ro 061>eMa .no 20 mracTHH TOJlntHIIott 
. -

0' 4 ..; 0' 6 CH. 0CB81!{8HH·e I1POU3BO.[HTCSI 7 l!JJYJ- CTOPOH m.myJII,CHbIMH 

Jia?.ma?.m ll'PIT-4000 c napadOJIMtI8CKMMH peipJieKTOpaMH. 
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Kopnyc Ka.MepH pas6opaun, ou co6HpaeTcn H3 OT,IteniHlilX nerKo 

H3fOTOBnne:MblX ,IteTaJien. Bepxann H HH%HRfl KpHmKH-H3 T8KCTOJlHTa, 

60KOBl:il8 CT8HKH-l'!3 nJieKcHrJiaca. TaKOll BU60p MaTepnaJIOB 06'I>nCHn

eTcn TeM, qTOilpH ,ItJIHT0JILHOtl 3KcnnyaTaUHH OHH He BH,It8JIRDT Mema

D~HX pa6oTe sarpnsaeaun u, KpoMe Toro, o6na,ItaDT ae6onLmoV. nnoT

HOCTLD, QTO B8CLMa cy~ecTB8HHO npH aaannse HOHH3a~HOHHHX OCTa

HOBOK qacTun BHYTPH Ka.Mepu. 

nnn o6ecneqeaHn uexaauqecKon npoqHocTH Kopnyc noue~aeTcn 

B KapKac H3 CBHaqnBaD~HXCn CTaJILHlilX yroJIKOB, K KOTOplilM T6KllC8 

Kpenntcn: nepe,Itana pa.Ma /8/, npH%HMaD~an nepe,Ituee cTeKno /6/, 

pacmHpHT8JILHHn 06'b8M /II/ H 36,D;Hnn CT8HKa /I3/ (puc. I). 

nua~parMa npHM8Hfl8TCH ":ateCTKan".(ADpanDMHHHn TOJI~HHO~ 

3 MM) c 6apxaTOM, HaKJieeHHHMHa nepe)lHDD IlJIOCKOCTb. 3TO Il03BOJineT 

06XO,D;HTbCR 6e3 Tpa,D;H~HOHHOn nepe,Itaen pemeTKH H, KpOMe Toro, CHll

:at~eT Tpe6oBaHHR K OCB8THT8JID (MOJ!tHO llCilOJII,30BaTb CB8TOBOft nyqoK 

c Mesee pe3KHM Kpaeu). 

CncTeMa pacmnpeuun nueBMaTuqecKan, c npuueueaueM ,D;Hqxpepeann

anLHHX KJianaHOB ~eneBoro THna. OHH pacnonoxeHH B,llOJlb ,D;Byx 60KO

BUX ctopoa pacmHpHTenbaoro o6'I>eMa. ITepe,Ituee nonoxeaue nepBon 

(pa6oqen) ,D;Ha.<pparuu /IO/ onpe,llennetcn KpaeM Kopnyca, aa KOTopun 

oaa onnpaeTcfl, H ,llaBneazeu /cTa61rnH3HpoBaHHHM BO H36e:ataaue npo

n6a B npe,llenax 0,5%/ BO II o6'I>eMe M8llC.llY ,D;Haqiparurum. CTeneaL 

pacmHpeHHR peryJIHpyeTCR llOJIOllC8BH8M BTOpon, TaKxe "xecTton", ,llHaql

parMU /12/, KOTOpoe 3a,llaeTcn ,ItaBJI8HH8M B TpeTLeM 06'I>eMe /pHc. 2/. 

\ 
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PHc. I. I-KpUlliKa BepXHRR (reKCTOBHT); ~-cTeKRO d0K0B0e (nneKCH
rnac); 3~doKoBon ~naHe~ ~RR npH~HMa creKna; 4-yron.KH 
npoqHocrH; 5-nepe~Hee creKno; 6-mHyp ynnorHeHHR; 7-nepe~
HRR paMa, npH~HMaID~aR creKno; 8-~Ha~parMa padoqaR; 
IO-pacmHpHTeRbHaR K0p0dKa, I!-~Ha~parMa BT0paR; I2-3a~HRR 
DRHTa; IJ-menH ~RR BUxnona:I4-pedpo ~eCTK0CTHj I5-CT0UKa 
KnanaHa; !6-~Ha~parMa KnanaHa; I7-0TBepcTHR ~RR ducrporo 
Bdpoca; I8-KnanaH 3neKrpoMarHHTHun. 
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PHc. 2. I-padoqnM oe1 11·eM, B KOTopou noMemaroTcR nnacTmm; TI-pacm11-
pHTem,mdt od"eM; 111-od"cM .n;JIR pery;rnpoBamu:i cTenem-1 pacmH
pemrn; IY-.n;onOJIHHTeJII>Hhltl od II eM ,nJIJI dblCTporo CJKaTHJI; 
K-11teJieBble KJiamiHbl .nm:i ~pOH3BO.D;CTBa padoqero BblXJiona; 
Kr- KJianaH, OTKpuBaDil{HtlCJI npH c~aTHH; K2-KJianaH, saKpbIBaD
Il{Ht-lCJI npH C,K;aTr,m; CT-CTadHJIH3aTOphl .n;aBJieHHR. 
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Puc. '3. · 

ll3MeHemrn .lia.BJiemrn H TeMnepaTypN no npe MR padoqero umrna: 
a) H3MeHeHHe Jiannemrn; n)H3MeHeHHe TeMnepaTypu, 
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Pa601rnt1 UllKJI H3MeHeHJIISI ,ItaBJIOHHfl H TeLmepaTyp1,1 B KaMepe 

IIOKa3aH na pt1c. 3. Te}.,mepaTypa 1rnuepnJiacb no H3Menemuo conpoTHB

Jiemrn nJiaTHHOBOtt npOBOJIOKH ,u;na.MeTpOM 0,02 MM, {J,zo 0
C,::::. 40 OM. 

Orpe3Olt AB COOTBeTCTByeT pa6oqe:My pacmHpeHJU>, BC - Bpe:un, Tpe-

6yeMoe na nonnoe 3aKpHBanne KJiananoB /B nameM cnyqae OHO cocTaB

JI.f!eT f = l,0-1;5 ceit./, en - 6HCTpOe CJD:aTH8 H ,llE - H3O'I'8pJJHqe

CKOe cxatne / t = 20 ceK.~. rronoxeHne To1ntn n /pnc. 2a/ Blit6npa

eTcn TaKHM o6pa3oM, qro6H Tenneparypa B pesyJibTaTe cxaTnn Bepay

Jiacb K HCXO,ItHOn /TOqKa n' Ha pnc. 3B/. C:l!taTH8 Ba 3a.u;aHHytO no 

.I(aBJI8HHD BeJinqnny ,l(OCTHraeTcSI nyTe:ri CO8,l(HH8HHSI BTOporo 06'I>8!.ta 

C .I(OIIOJIHHT8JibHhIM qeTBepTIDl O6'I>8MOU, B KOTOpOM IlO,It,l(ep~HBaeTCSI 

neo6xo.u;uMoe .u;anneaue. 

. . 
n H T E P A T Y P A 

/1/ AJIHXaHllH A.U., K1tpHJIJIOB-YrpIDMOB B.r., lllocTaKOBHq H.B., 

4>8.I(OpOB B.M., ,Wl CCCP, 92, 255 (1953). 

/2/ l{HptrnJIOB-YrplOMOB B.r., 1>e.u;opoB B.M., nepSirHH B.H.; 
X3T~, 28, 603 (1955). 

/3/ nat10H M.ll., <I>e.u;opOB B.M., :l!T<ii, 25, 771 (1955). 

/4/ MHpOHOB D.C., AU1<i>U, ,ItHilJIOMHaSI pa60Ta (1957). 
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\ 

II.A. )lo6ponrn. 

I{or,n;a Y- Bae ocHOBHa.rr ,n;naqiparMa nonana Ha BcnoMora'I'eJI'bHYD, 

He 6LIJIO mu~aKHX KOJie6aHHtl? 0Ha Be,n;1, na,JJ;ael' Ha MRrKYIO nO,ItYJllKY, 11, 

Ka3anoci, 6u, 'I'aM .nomima chin BH6parurn. 

B.M.te.itopon. 

Ha rna3 mrnaKHX H3MeHem1t1 He Ha6JI10.1tae'I'cR. HYJKHO oronopitncsr, 

q'I'o 3Ta Kauepa npe,n;HasHaqeHa .ltJIR H3MepeHHR npo6era, H ra roqHocrh, 

KOTopaR Tpe6yeTCR ,ll;JIR H3MepeHHR HMilYJII>ca, 3,JJ;eCb ae o6.rr3aTeJibHa. 

,I(JIR n:3Mepemrn 1u,1ny~1>ca ra~ast cucre1m, noBH.ltliMOMY, He no,JJ;ott,n;er, 

norouy 'l!To BM6parurn, Hane·pnoe, :m.rneTcJI. 

_Bonpoc. 

Y nae n no nropon ,n;na~parMe B03,1tyx? 

B.H.1>e,n;opon. 

Jla, Be3.I(8 B03,n;yx, O(h,IllHbil1 B03,n;yx. 

JJ. TI • .lllr:e nenoB. 

CKOJII:,KO nJiaCTHH Bl,I nmte!llamt B Ka.Mepy? 

n. ;\1. t>e,n;opon. 

Mu IlOMSIJlaJm II nJiaCTHH. PaccTOJIHlie · Mer.C,JJ;Y IIJiaCl'HH8.Mli nopR.I(Ka 

2-3 CM. MhI, KOHe'lJHO, crapaeMCJI HX c6JIH3HTI>, HO 31'0 Ha.no e111e ,ItO

BeCTli .n:o KOJU,la. 

OcBe!lleHHe npe,n;noJiaraeTCJI c,n;eJia'I'b C )(BYX CTOpOH npH UOMOIIIH 

r1mep60JIU'l8CKlfX sepKaJI. IIapa6ona, B ~eHTpe KOTOpon HaXO,ll;HTCR 

nmma, Bhl)taeT nylIOK • .I(OCTOHHCTBO n He,n;ocxaTitH rarton CHCTelm 6y)!,'jT 

,,_~ -----~-- ~ 
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0TMetJeHu lUl::Ke 0C06!-IM ,It0KJia.n;oM. 

Bonpoc. 

Itattoe HanoJrnem,:e? 

B.M.<J?e.n;opoB. 

Han0JIH8HHe 06Htrnoe - aproH, 7()/{, cnHpTa H 30% B0,D;hl. 

Bonpoc. 

KaKoe paccto.amrn Me)lt.n;y KaMepon H qioroannapaTOM? 

B.M.1>e,ttopoB. 

I MeTp. Ka.Mapa Bce-TaKH .D;0CTaT0tJH0 B8JIHKa, Il03T0My Mhl 

qiororpaqiHpyeM ee lJCTllpLM.a o6~eKTHBa.MH. 
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HEKOTOPb!v! OTiblT KOHCTPYHPOBAHirn TIPHMOYrOJibHHX 

KAMEP BMJibCOHA. 

n.B.EMen~PHOB, K.A.KoTeRLHHKOB, A.r.HDBHKOBr 

C.A.CnaBaTHHCKHA. 

(IH3H48CKHA HHCTHTYT RM. n.H.Jiedeieaa AH CCCP) 

B Teqemrn 3HMll 1956 r. H BBCHI:l 1957 r. arum dHnH 

C03AaHa ABe don1111He npauoyronLHHe Kauepa BHJILCOHa. Ka.Mepu 

npeAHa3HatiaIDTCSI ABSI HccneAOBaHHSI B3aHMOA8ttCTBHSI npOTOHOB 

KOCJ.mtreCKHX nyqett C, :mepr:irnit 50-100 E:rn c SIAPaMH aTOMOB 

nerKoro nemecxaa. CxeMa ycxaHOBKH, cMoHTHpoBaHHon Ha Ila

MHpe, n01ca3aHa Ha p1w. 1. 

liHXHHSI KaMepa (H.K.B) noMemaeTCH M8XAY HaKOH8tIHHKaMH 

nonrocoB 3JieKTPOMarHHTa, a BepXHHH KaMepa ( B.K.B) - Ha.it 

HaKOH8tIHHKaMH. 

MeXAY KaMepaMH pa3Memaexcn MHlliSHh HS nerKoro nemecxBa 

B KOTOpOM H npOHCXOASIT H3yqaeMue B3aHMOA8i1CTBHH. ToJIQHHa 

Ka.JJtAOit H3 ABYX JiaTyHHUX CTSHOK KaMep, MSXAY KOTOpllX MOH

THpyetcSI MHW8Hb' paBHHSTCH 4 Ml.!. 

BepXHSISI KaMepa np8AHa3HatiaeTCH AJIH HadJIIDA8HHSI 

CJISAOB reHSPHPYIDIItHX RAepHo-aKTHBHllX qacnn.t, a HHlltHSISI - AJIJI 

onpeAeJieHHSI HMilYJibCOB, HOHH3a~HH H yrJIOB BllJieTa BTOpHtIHllX 

qacTH~, odpasyewx B MHmeHH. 
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Tio.14 mu:mei-1 KaMepoH pa:mettaercn ro.~ocKontttzec1rnil dJIOK 

M3 00,'IblllOro lHfCJia UOl-!113al.{HOHHh!X Kai.mp, pas.n;eJieH!!LlX q:irrn.oT

paMM M3 JiaTyHH H CB!HH.(a. Udmee KOJIK4eCTBO BeniecTBa B ro-

,,,.,,rr,·on,, CCO"'B"~"'"E"e~ "-' 11 c; G'"''l'!l('L" <!'1'(J'""'!01"'0 ..,no"'"e~-1 B Pb .~,•.J ..... ,., . .1.,,. J .1,. VJ. v..;. "'J , .J.. · , .J ,..:L.J,' . .d J. . C i.• -~,", l.,t ..1.. ~.:.. ,_: V l. C., • 

Momrnal.{MOHHUii ro,nocKon npe;uro:rceH M ocyll\eCTDJiaercSI 

corpy.nmmaMM mnrn1> M c.'Iyj;t:nT .1~mi: onpe.14e;1eaHSI :rnepr.trn nepDMt.I

HLIX tzacrnu no 11x cyw.mpHouy :3uepron~eJieHMKl. 

13 HaCTORll{CM COOCill(emm MH ocraHOBlU,{Cfl JIMllll> Ha omrnamm 

KOHCTPYKUMil C03,14UHHLIX Kauep BuJII,COHa. -

3TM Ii:aHCPLI :irne10r cyll\eCTBCHllble OTJIHtIM.fl no KOHCTPYKUUH 

OT rex, C KOTOPLIMH MLI paOOTaJIH p~Hee. He.KOTOpL!e 3JICMCHTLI 

KOHCTPYKI.f,Ul: 6mm 3UUMCTBOBaHI:,1 HaMM H3 padoT \llperepa (I). 

KaMephl :iu.rnlOT npm.wyroJII>HYIO 4JOPMY ( CM. pHC. 2), 

BHyrpeHHMM OCl'I>eM HX 80 JIHTpoB, mrneilmrn pa3Mepbl ( BHyxpeH

mrn) paooqero oCi'beMa pannu: .n;inma-900 W4, nucora-400 MM. H 

nmpuHa 200 MM, rny61rna OCB0ll{CHHOM 30Hhr 150-160 w. 

i{opnyc (I) KaMepu CBapHoU, JiaTyHHLtll, no dOKa.M HM0IDTCSI 

Olma )tJI.!I OCBe!ljemrn padoqero OCi'beMa. hOKOBUe OKHa repMeTHll

HO 3a.KpUBaIOTCS1 CTeKJISIIIHh!MH nJiaCTH!Ia.Ml!, (2) TOJIIltl!HOil IO-I2 MM. 

MeralIJIH4ec.KaJI nonepxHocn rrnpnyca H3HyTpM noKpb!Baex,rn 

qepHhlM c11m1Karm1M ~raKoM H xopowo npocymHnaercJI. 

ITepe.n;uee CTeKJIO (3) Kauepbl H3rOTOBJISICTCSI H3 onxMqecKoro 

CTe.KJia Kp.3; TOJil.llHHa ero panua 25 M?.t; OHO repM0T:UtlHO IlPH

iKHJ!a0TCJI K KOphycy MCTaJIJU1llCCKOH IlJIMTOM C OltHOM )tJISI q>OTO-

!' paqmpoDaHirn. 3a~mrn creHKa Ka11eph! - .zt1taq>parMa ( 4) -

npe,I(CTaBJISieT coc:5011 nnacrmmy ronmrmoro 6 MU H3 .ztnpaJIJOYl1HHSI, 

~ 
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repueTMqHo yKpenneHHYID Ha JIHCTO~on BaKyyMI~oa pe3HHe TOJI-

lltHHOM 2 MM. IloBepXHOCTb ,IV,Ia<pparMH, odpa11teHHaS1 B CTOpOHY 

padoqero od~eMa K&i:epu, OKpall.lHBaeTCSI qepHHM CHJIHKa.THWL 

JiaKOM H xopOlliO BHCYWHBaeTcH. Bee ~Haqipar.Mbt OKOJIO 6 Kr. 

Pe3HHa (6), Ha KOTOpoa no~BellIHBaeTCSI AHa<pparMa - repMeTHq

HO npHXHMaeTCSI K ~Ha<pparue H KOpnycy KaMepu paMKru.m (7 H 8). 

TaKMM o6pa3OM 80 JIHTpOB rasa BHyTpH KaMepu conpHKacaIDTCSI 

Boero JIHWb c JOO cu2 pe3HHhl, qTo no HaWeMy MH8HHID, yqHTH

BaSI HaJIHQHe B~8JI8HHR H3 oduqHo npHM8HSl8M08 pe3HHhl, npe~

c:raBJIHeT codoll cepbe3Hoe npeHI.4Yllt8C!BO OilHCHBaeMOlt KOHCT

pymurn xauepli. 

Ilpn KOHCTpynpoBaHHH padoqero od~eua Ka.Mepu nonesuo 

HCKJIIDQHTb KaKH8-JIH6O 11teJieBhle, I.{HJIHH~pMqecKHe yrny6JI8HHH, 

HaJiuque KOTOphlX HBJISle:rca OAHOtt H3 npHQHH IlOSIBJI8HHSI B 

KaMepe B MOM8HT pacmHpemrn ra3OBh!X BHXpelt H HC:roqHHKOB 

I.{8HTPOB 'KOl{AeHcaqnH. Ha AH6 Kopnyca BdJIH3H AHa<pparMhl c~ena

Ha HernydoKa.a KaHaBKa AJIHHOD 800 MM ~JISI XH~KOCTH. qepe3 

cneI.{HaJibHhltt m:ryI.{ep B 'J?Y KaHaBKY Moxe:r 3amrnanc.a HJIH, 

Hao6opoT,YAaJI.a:rbCSI padoqaa XHAKOC?b Ka.Mephl~ lna HallOJIHe

mrn Ka.Mepu ra30M HMeeTCH BTOpoll lllTYI.{6p B BepxHeit qacTH 

Kopnyca. HaxaxeHHe pesHHH, y~epxHBaID11teit AHa<pparuy, CAeJia

Ho taKHM, qTo AHa<pparMa IlOA A8llCTBHeM TSIX8C?H He npOBHcaeT 

3aMeTHhlM odpasou. 

Kax BHAHO H3 PHCYHKa, Ka.Mepa He HMee:r ce:roK AJISI 

BUpaBHHBaHHSI ~BHX8HHSI rasa. qepHaSI ~Ha<pparua SIBJISl8TCSI 

_...oil 
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.D;OCTaToqHo xopomHll WOHOM ;tnn $OTOrpa~HpoBaHHR. Ilo3TOMY 

J.W B 3TOll KaMepe He HCllOXh3Y8M dapxaTa, T.K. OH aBnneTCR 

.BO3MOJltHh!M HCToqHHKOM 3arps!3H8HHSI KaMepu. 

KaMepa Hanonmrnxcsi aproaoM ;to ,1J;aBne1msi, npeBunranmero 

aTMOc41epaoe Ha O,J aTM;padoqell XH)tKOCThD CRY)ltHT cuech, 

COCTOR!llaR H3. CllHpTa H BO,Itli B nponop~H 2:I. 

· MexaHH3M pacnIHpeHHSI KaMepu COCTOHT H3 nnHTU-noplllHa 

(II) H3 ADPMDMHHHa, xecTKO CBH3aHHoro co illTOKOM (12), Ha 

;tpyrou KOHQe KOToporo yxpenneH QHHHHJtpHqecKHll nopmeHeK 

(IJ), nepeMemaDll{HltCH BBYTPlf ~HHH,Itpa c )tHaMeTpOM 100 MM 

(14). Kopnyc QHRHH,ltpa MOHTHpyeTCSI B HaKOHeqHHKe nonnca 

uarauxa. IIo.u; )tellcTBHeM rasa, c1taToro AO ,ItaBnea1rn 16-17 aTM. 

no.It pe3HHOBOll )tJ,Hi41parMOll (19), nopmeHeK ,l{BHJieTC-H B QHXHH;tpe 

B CTOPOHY Ka.Mepu BMecTe co IDTOKOM H llHHTOll-nop!llHeM. TaKHM 

odpa3OM ,l{H&pparMa npHXO)tHT B HCXO)tHOe nonoxeHHe nepe,D; 

pacWHpeHHeu KaMepH. PacWHpeHHe B KaMepe ocymecTBnaerca 

nocpe.D;CTBOM BUTeKaHHR rasa H3-llO.D; pe3HHOBOll ,l{H&pparw pac

mHpHrenbHOro uexaHH3Ma qepe3 OTB8pCTH8 (15), KOTOpoe OTKpli

BaeTCSI c llOMO!llhD 3ReKTPOMarHHTHoro xnanaHa (16). KarymKa 

aneKTpOMarHHTHOro KHanaHa HMeer KO:MIIeHCaQHOHHHe BHTKH, B 

KOTopue llO,ItaeTCH HMnYRbC OT Trli-200. 

PerynupoBaHHe BenHqHHli pacnIHpeHHR KaM8pli )tOCTHraeTca 

perynupoBaHHeu Benuqmiu xo;ta noplllHa, nyTeM Bpamemrn rattKH

mecrepaH (18) aa BrynKe c peshdon (17), T.e. 3a cqer nocry

narenLaoro nepeMemenua BTynKH (17). 
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\ IlJmra-nopmeHI, (II) HMeer nee oKoJio 20 xr. H no.it 

Harpysxoa ,n;Ha<I>parw, Ha xoropym .n;aDHl' ras H3 xauepu, npo

BHcaer Ha xpanx He oonee I-ro MM, qro nnonae ooecnequnaer 

panaoMepaoe pacll!HpeHHe no nceuy oo~eMy B KaMepe. Ilnoma.1tD 

DJIHT.bI nopmHH HeMHOrHM M8HDIIIe DJIOll{(¼H )tlia.qlparJ.W. 

B ~eHrpaJIDHOR qacl'H llJIHl'.bI-noplllHR co Cl'OpOH.bI, npol'HBO

noJIOXHOll paooqeMy oo~eMy xauepu, Hueercn xpyronon nucryn 

BllCOTon 15 MM H )tHaMerpoM 300 MM, KOTopun npn pacll!HpeHHH 

Ka.Mepu saxo.n;ur B xpyronoe yrnyoneaue B nJIHTe (20) arucoHeq

mma nomoca 1mrm1ra c 1mamiam,HIDJ: sasopoM no .I(Hauexpy. IlpH 

sxou cmrnaexca ras, Haxo.n;nntHitcn B yriiye5nemm, H re.M ca-

MW TOpMO3HTCJl ,D;aJLbHellmee )tBHliC8HHe llJIHTU-nopm1rn. B KOHI~e 

pacnmpeHHH .I(BHxenne nopWHH nJiaBHO 3aMe)tJIReTCH H y,11;apHaR 

BOJIHa Brase xauepu ne nosnnxaer. 

Ha aameM ¢ororpa~HH npHBe,1tena pasneprxa .n;BHXeHHR 

DJIHTU-nopmna BO. BpeMJI paclllllp0HHJI. ( Pt,l(,. !j) 

Ha qiororpa.qimi: BH,nHo, qro B Haqane pacnmpenHn: ,n;Haqiparua 

ycxopJieTCJI H sareM DJiaBHO 38.M0)tJIJieTCJI. ConceM ,npyryD KaPTH

HY MH MM00M, xor.n;a B xpyroBOM yrnye5JieHHH OllJIH c.n;eJiaHH OTBep

CTHR ,D;JIR HCTeqeHHJI CliCHMaeMoro rasa. 

B 3l'OM CJiyqae DJIHTa-nopmeHD B KOH~e pacmHp0HHR COBep~ 

maer saryxarontHe xoneoanza; 8.MDJIHry.n;a Konee5aHHR B nepBoM lVIKJie 

paBHRJiaCD 2-3 MM; qHQJIO KOJieOaHHM OHJIO pa.BHO 3-4. IlepHO)t 

KOJiee5aHHll paBHJIJICJI H0CKOJibKHM COTW ceKyH,nH. Moxno .ltYMaTD, 

·I \ _ ___........ 
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tJTO 3TH KOJiedamrn .n;imrpparw 6y;n.yr npr,rno,n;HTh K HCKal!CeHirnM 

CJie,n;oB B KaMepe, XOTSI 3TO eme He 6blJIO npoBepeHO 3KCnepHM0H

ram,Ho •. 

RaMIIOtJKa, C IlOMOmDIO KOTOpon noJiyttaJiaCD pasBepTKa ,ll;BH

~eHHSI .n;Harpparw, B npoBe,n;eHHOH cepHH HSMepeHHn yKpenJISIJiac1 

B pasm,1x :rotnmx IlJIHTbl-no pnurn. C OilOCTaBJISISI noJiytJeHHble KPHBble 

pasBepTKH MOJICHO 61:lJIO saKJIIOtJHTl>, tJTO Bee yqacTKH llJIHTH-nOpllIHSI, 

a CJI0,D;OBaT0JibHO H ,n;HarpparMl:l ,D;BHl!CYTCH O,D;HHaKOBO H Ta.KHM o6pa-

30M odecnettHBaroT. o.zcuopo,D;Hoe pacllIHpeHHe rasa B KaMepe. llsMepe

HHH noKaSaJIH, tJTO ,ll;BHl!C0HHe nopmHH HatJHHaeTCH cnycTH 4 MCeK noc

Jie OTKpblTHH KJianaua. B KOHKpeTHHX YCJIOBHSIX HalllHX OilblTOB Bpe

MR .ZCBHXeHHR ,D;HarpparMH npaKTHtteCKH He saBHCeJio OT uaJIHtJHR 

MarHHTHoro llOJIR, H, CJie.n;oBaTeJibHO, SaMe,D;JIRIOmee .n;eMCTBHe TO

KOB 4>YKO B IlJIHTe-nopnme H B ,D;HarpparMe He Cl'ta3I,IBaJIOCD, 

OnHCUBaeMaR KOHCTpyKqHSI KaMepu OTJIHttaercH CJie;n.yromHMR 

,D;OCTOHHCTBWffl: 

a) BUCOKaH 3~0KTHBHOCTD HCilOJI130BaHHSI M8l!CilOJIIOCHOro 

sasopa, tJTO ,ll;OCTMraeTcH TeM, tJTO MexaHH3M pacruHpeHHH, B 

OCHOBHOM,. BMOHTHPOBaH B Ha.KOHetJHHKe IlOJIDCa. MeJlt,ll;y Ha.KOHettHMKa

MH IlOJIIOCOB B Hamen ycTaHOBKe, sasop paBeH JOO MM, B 3TOM 

sasope ycxaHaBJIMBaexca KaMepa c rny6HHOM padotJero o6~eua 

200 MM. 

6) odecnetJHBaeTCSI .ZCOCTaTOttHaH o.zcnopo.n;HOCTD pacl!IHpeHHH. 

rasa B Kauepe, 

B) OTCYTCTByeT HCKWB:eHHe CJI9,D;OB Brase KaMepu npH 

_......,.j 
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HaJrntnm Top:i.ioxemrn B KOHI.{e ,nBmKemrn ,nn:aqiparw, 
\ 

r) npe.ztcTaBJIJieTC.II B03MOJIHW CM0HHTI> KaMepy des .IJ;0MOII

THpOBaHHJI M0XaHH3Ma paclllllpeHH.II. 

He.ztOCTaTKOM KOHCTPYKIU1H .IIBJI.IIeTC.II TO, qxo ,ItJIR OTJia.,IJ;KH 

ee BHe :nieKTpoMarHHTa HeOdXO,ItHMO HMeTI> OT.D;0Jl1,Hlilil pacmn:pH

TeJibHlilil M0XaHH3M (B3aMeH BMOHTHpyeMoro B HaltOHeqilliK 3JI8KTpo

MarHHTa). 0,nHaKo, no HallleMy MH8HHIO, 3TOT ne,nocTaTOK KOHCTPYK

qn:H Ka.Meplil C JIHXBOil nepeKpHBaeTC.II ee ,I(OCT0HHCTBaMH. 

Bxopa.11 Ka.Mepa BHJibCOHa npe,nHa3HaqaeTC.II ,ItRJI BH3yaJibHOro 

HadJIIO,I(eHHJI nepBHqm,uc qacTmt H~ MarHHTHhIM none:u:. l{OHCTPYKI.{HJI 

xopnyca KaMepu xaK~JI lite KaK HynepBoil. OHa oxnn:qaexca ox nep

Boil TOJibKO CBOHM MeXaHH3MOM paclllllpeHHJI (cxeMaTHqHo OH H306pa

xeH Ha pn:c. 4). 3xa KaMepa ( co cxopoHlil .nn:awparMu) HMeex rep

MeTn:sn:pyeMuil IlO.zt.ztHawparMeHHHil Od~eM, OdpasyeMHil M8J!t.ztY ,nn:awpar

MOil H 38.,ItHeil IlJIHTOil, Ha KOTOPYD na.,n;aeT ,nn:acpparua BO BpeM.II pac

llllip0HH.II • 

PeryJIHpoBaHHe B0JIHqHHll pacWHpeHHJI ocymecTBJI.II8TCJI nyreM 

nepeMemeHHSI K0Jibl.{a (5) nocxynareJihHo, nocpe.nc:rnou npamemrn 

railxn:-mecxepHH Ha BTYJIKe. c pe3bdOil (7). Mellt.ztY BTYJIKOil (7) 

H KORbqOM (5) ycraHOBJieHO eme KOJib~O (4), repMeTHqHo 3a.JKa-

Toe C IlOMOillbD waild H3 p83HHH (6); B KOJI:&qe (4) m,ieeTCSI OTBep-

cnre B pa.zumJU,HOM HarrpaBJieHMM, qepe3 KOTOpoe ra3 C H3dbl'.l:OtJ1UlM 

.ztaBJieHMeM no OTHOW8HMIO K BIIyTpeHHeMy .ztaBJieHMIO B It&repe, H3 IIOJIOC'.rn 

ue1t,ny .ztBYMJI pesmrnBm.nr mattdaMH nocrynaer no.n .mmcpparMy H 
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IlO.IClltHMaeT ee B CTOpony KaMepb! .rco TeX nop, noKa rpHdOK (9) 

He nepeKpoeT nocxynneaHe rasa no.re .ICHa.q>paruy. Cxaxun ras 

nocTynaeT B IlOJIOCTb Mex.rcy pe3HHOBb!MH walldaMH - ynJIOTHH

TeJISIMH qepe3 WTy~ep (8). fl3MepeHH8U ,ICaBJI0HHR KaK B CaMOR 

KaMepe, TaK H no.re .rcuaqiparMoll ( B MOMeHT, Kor.rca oHa noixaxa) 

orrpe.rceJieHa BeJIHq1rna nepena.rca .rcaBJieHHSI, KOTopaJI db!Jia paBHa -

0,02 aTM. TaKaSI OTHOCHTeJibHO MaJiaJI BeJIHqHHa nepenaAa no .rcaB

JieHHJO oqeHb MaJIO .rceqiopMHpyeT nJIOCKOCTl> .ICHaq>parMbl. Eb!JIO 

ycTaHoBneno, qTo npu nozxaxon .ICHa.q>parMe .rcna nonyqeHHSI nocne

.ICYJO~ero pac11IHpeHHSI 7% + 8%, nporud .ICHa.q>parw He npeBHWaJI I MM 

(.rcHaqiparMa db!Jia no.rcBeWeHa Ha JIHCTOBOR pe3HH8 TOJllllHHOH 2 MM). 

B rrepBoHaqaJibHOM BapHaHxe,"ras Ms-no.re .ICHa.q>parMH yxo.rcHJI qepes 

qeTHpe KJianaHHh!X nasa o6~en IlJlOllla'AblO OKOJIO 250 cM2• KnanaHli 

6HJIH HCKpOBOro THna H, BCJie.ICCTBHe HX HecTa6HJibHOtl pa60Tbl BO 

BpeMeHH. (pasdpoc no naqany OTKpliTHJI' KJiailaHHh!X OTBepcTHll), 

3aMeHelU:l KJianaHOM 3JI0KTpOMarHHTHOrO THna. 

Pasdpoc BO BpeMeHH OTKpHBaHHJI ~JianaHoB, .rcaBaJI H80.ICHOpo.rc

HOCTb B_.ICBHX0HHH .ICHaqiparMH H npHBO.ICHJI K HCKa.JlteH~lO CJI8.ICOB B 

KaMepe. 

ITOMHMO 3Toro, .,n;HaqiparMa,naAaSI Ha IlJIHTY, HCilb!TliBaJia Hec

KOJibR:O KOJiedaHHH, ycTpaHHTb KOTOpHe HaM He y.rcaBaJIOCl>. 

OdMep1rnaJI cpoiorpaqimi: CJI0.ICOB j/ - Me30HOJ:j Ha nJieHKe 

c IlOMOlllb!O MHKpOCKOria YUM-2I, Mb! onpe.rcem-rnH pa,nli1yCI.I JIOJltHO¼ KPHBli13Hbl, 

KOTOpIIe clhlJili1 paBHlil IO M. 3Ta clOJibmafl BeJrnq1rna pa.ICli1YC8. JIOJ.tmOM 

KPHBH3Hbl, BepOSITHee Bcero H ecTb ,ICOKa3aTeJibCTBO H00,ICHOpO,ICHOCTH 

\ 
\ 
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pacrnnpeHMR rasa n KOJiedaHnll .n;na~parMu. 

B xeqemre Mecnua RaMepa padoTaJI_a cTa6nm:,i10, 6e3 nepe

doeB. l{aqecTBO cJie.n;oB B KaMepe ()l,!JIQ xopollil-n,r. ,UJIJI OtIHCTRH Ka

Mepu OT KpynHUX RaneJII:, nocJie pacillllpeHHR OUJIO ,ll;OCTaTOtIHO-npo

M3BecTn o,n:Ho-.n;Ba 11e.n;JieHHh!X pacrnnpemrn. 

IlpOCTOTa KOHCTPYKUHll M M3rOTOBJISHllJI KaMepu, ee Ha)];elK

HaR CTa6HJibHaR pac5oTa Il03BOJI.!HOT Ha,u;eRT:bCR, tITO npn HMeromnxcR 

y Hee ne.n;ocxax1mx, oHa c ycnexoM .MOJieT 6liln 11cnoJI:r:,3oBaHa .n;na 

na6JIIO,ll;eHHSI CJI6,ItOB qacTnrt BHe MarHHTHOro IlOJISI. 

,,,,.._,1.i 

' 
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YCTAHOBKA C KAMEP011 mrnhCOHA B lfMIIYTihCHOM 

MrmtTHOM TIOJlE 

B.TI. ,ll:E.tenenoB, M.C .Koso.n;aeB,, B. T. OcxmeHKOB 

H.M.IteTpoB, B.A.PycaKOB, B.r.}!BaHOB. 

(Jla6opaTOpHR a.n;epHhIX npo6neM, 06'I>e.n;HH8HHHn 

HHCTMTYT a.n;epm:1x HCCJie,n;o:saHHt:i). 

YcTaHOBKa C Ka.Mepon . BitnbCOHa B HMnynI>CHOM MarRHTHOM none 

.n;o I3500 3. npHMeHanacI> ,Il;JIR H3yqeHHH B3aHMO,n;encTBHR nono~HT8JII>

HHX H OTpmtaTeJII>HHX Il-Me30HOB C MPaMH yrnepo.n;a, CB1rnna H JUiTHSI. 

0TpHD;aT81IbHH8 TI-M830HH reHepnpoBaJIHCb B rpa.cpHTOBOfi MHmeHH, 

ycTaHOB)I8HHOn Ha nyTH BHYTP8HHero nyqKa npoTOHOB C 3Heprnen 

670 M:rn. Mesom,1, BLI118T8.I01l\H8 B nepe,iiHeM HanpaB118HHH, OTKJIOBSIJIHCI> 

n cpoKycupoBa1111cI> uarnnTHbIM noneM cHHXpOUHKJIOTpomi, nocne qero 

BI:,IXO,Il;HJIH HS ~aKYYMHOil Kru!epu. IlOJIO)Jrn:TenI>Ime Il-MeSOHI:,I reHepupoBa

JIHCl> B TIOJIH3THJ18HOB on 1.mmemi, ycTaIIOBJienuon Ha nyTH BhIBe,n;eHnoro nyq-
. , 

Ka npOTOHOB H OTKJIORSI1IHCb 3aTeM uarHHTHHM no11eM 3Jl8KTpOMarHHTa 

CTI-37. nepe.n; nona.n;aHHeM B Ka.Mepy nyqKH M830HOB B o60MX 3KCnepH-

. ueHTax oqmnanncI> OT npnMe cen uarenTHbIM. noneM 3JieKTpouarmtTa 

CTI-IO. MarenTHOe none 3JieKTpouarmiTa CII-IO sa.n;ae-r TaKxe HMnynI>c 

M830HOB, nona.n;aDll\HX B KaMepy BMJII>COHa. HcnoJII>SOBaJIHCb OTpHD;aT8Jlb

HhI8 TI-MeSOHI:,I C 3Heprnen 230 M3B H ll01IOXHT8)IbHhI8 TI-MeSOHhI C 3Hep~ 

rnetl I90 M:rn. B pa6oqeu o6'I>eMe Kauepu, nepneH.n;HKy11.apHo HanpaBne

HHD nyqKa, ycTaHaBJIHBa11acI> nnacTHHKa HS uccne.n;yeuoro B81l\8CTBa. 

CxeMll OilhITOB noKaSaHH Ha pnc. I H pnc •. Ia. 

J 
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YcTaHOBKa COCTOHT Il3 CJI0,l!,yt)ll(HX OCHOBIU,!X ys.rroB: 

a) UHJIIUI,l!,pHlteCKOn KaMephl ( C pe3HHOBO!1. ,IJ;MarpparMoii) ,l!,MaMeTpOM 

400 MM n rJiy6tmO}l 100 MM; 

6) CMCTeMbI OCBememur KaMepbI; 

B) CTepeoqiOTOKaMepbI c 6ason 120 MM M aBTOMaTHl!0CK}lM nepeBo

AO!l cpOTOrIJI0ItKit ; 

r) 3JI0KTpOl!8XaHMl!e CKOti CX0MLI ynpaB110HHR pa6OTO!1 Ka.Me-pu ll 

cxeMu CllHXpOHn3aUHH ,l!,eticTBHR KaMepu C YCKOpnTeJieM; 

,l!,) 3JI8KTpOMarHilTa-coJieHOVl,IJ;a C Hap~Hl,IM ,l!,HaM0TpOM O6MOTKU 

B036p..n;eHMR I200 MM u BHYTP0HHlIM 504 MM, c paCCTORHH0M M8lK,l!,Y 

cpe,l!,HllMH Il11OCKOCTRMH O6MOTKH' 389 l,UJ (061i1nn Bee MarHHTa DODO Kr); 

e) arperaTa n~TaHHR sJieKTpoMarHnTa, BKJIIOl!aromero: 

I) aci-mxpOHHJ,I}i ,l!,BHraTeJib C cpaSHI:,IM' pOTOpOM nma EAMCO

I75-6, MOiqHOCT:&10 540 KBT; 

2) reHepaTop IlOCTORHHOro TOKa THna rIT-J?O~rooo, MO!l(HOCTb!O 

300 KBT • 

. 3) BO36y,l!,HT8.Tib Tnna ITH-205, MO!l(HOCTb!O I7 KBT. 

4) cncTeMy cTa61unrnaunn TOKa, npoTeKaJOmyio qepes 1mrnnT. 

5) ycTpottcTBO, O6ecnel!11Ba10mee pa6oTy arperaTa B m.myJibCHOM 

pe:an1Me. 

~) CllCTeMll OXJiruK,l!,0HHR 3JI0KTpOMarHnTa ll KaMepu BM8CTe co 

cxeMoit TepMoperyJIHpoBaHHR ; 

3) ycTpOtiCTBa C BO3,l!,ymHUM KOMnpeccopoM, o6ecnel!HB8.l0ll(HM 

npOH3BO,l!,CTBO pacmHp0HHR l'l CJ!taTlrn B KaMepe. 

\ 
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UarHHT-COJieHOH,ll;. 

Kauepa BttJibCOHa pacnono~eHa B 3a3ope MarHHTa-conenon,n;a, 

BijilOJIH8HHOro no CHCTeMe reJI:bMrOJibIJ;a. MarHHT COCTOHT H3 ,n;ByX ItaTy

meK ¢ I200 MM, Bl1COTOl1 - 346 MM ItaJR:,n;aSI u paccTOSIHHeM MeiK,n;y mu.m -

86 MM • 

.namrne OCSMOTOK CJ18,ll;YKll!lH8: 

OCSntee qHCJIO BHTKOB 

)lJIHHa M8,ll;HOM TpyCSitH 

CeqeHHe Me,n;aon TpyCSKH 

- 968 

- 2600 Y 

2 - 97 MM ■ 

3JI8KTpHqecK08 conpOTHBJ18HH8 OCSMOTOK (20°c) -·o,5 OMa. 

Bee M8,ll;H B OCSMOTKaX - 2250 Kr. 

Ra~,n;aa KaTymKa COCTOHT HS II OTft.8JlbHUX C8It[(H~ (no 44 BHTKa 

B Ka.ac,n;otl C8K[(Irn), 1rnroTOBJI8HHb!X H3 M8,ll;HO~ TpyCSr<H ¢ I4/8 ?.IM ■ .7IJISI YB8· 

Jrnqemrn MarRHTHOrO nOJISI, KaTymKH OKpY)K8HI:I liC8JI83HhlM apMOM. MarHHT. 

OXJIWE,ItaeTC.II BO,n;ott, nponycKaeMon qepe3 TOKOnpOBO,It. 

MarHHT HMeeT BepTHKaJII,HOe _[(HJIHH~pw.rnc1toe OTB8pCTH8 ¢ 462 MM. 

B Hm;mett KaTymKe ycTaHOBJieHa Jt;e11e:rna.1I BCTaBKa C OC8Bb!M OTB8pCTH-. 
0M ¢ I90 MM, qepe3 KOTopoe npoxo~HT Bt!XJIOnHa.lI Tpy6a ItauepI,I BHJib-

COHa C 3JI8KTpOMarHHTHI,IM K11anaHOM. 3aBHCHMOCTb aanp.1I1.t8HHOCTH Mar

IlHTHOro no11.11 B ueutpe 3a3opa OT TOKa, nHTai.ll1tero KaTYWKH /-lo== f (J) 

l1 HanpRlt8HB9CTb IIOJISI B pa3JIHtJHI,IX TOtmax pac5oqero o6MM8. H ::: f {R-) 

npHBO.ItRTC.II Ha pHC. 3 H Ha PHC. 4. 

B OCB8tt8HHOt:l OCSJiaCTH OCS'IieMa ItaMepu BHJil,COHa (¢ 360MM H BhlCOTa 

40 MM), B KOTOpoti npOH3BO,ItHJIHCb 06Me~bl CJ18,ll;OB qacTHU, OTKJIOHemrn 

HaripSIJ<8HHOCTH MarHHTHOro IlOJIR OT HOMHHaJibHOro ae npeB11maJIH ~~%. 

\ 
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Pa6oqHe 3HaqeHHR Hanpn~eHHOCTH MarHHTHOro IlOJlfl I0000 3 n I3500 3, 

qTo COOTBeTCTByeT TOKY 480 a H ?Q0 aunep. MarHliT BKJIIOqaeTC.fI aBTO

Marnqe cirn nepe,IT, Bnycr\oM qacrnn B Ka.Mepy 11 qepe3 3-4 cert. Mar1rnT

uoe none ,I!,OCTHraeT HOMHHaJibHOro 3Haqemrn. IIpH IlOMOl!lH 3JieKTp0HHOro 

CTa6HJIH3aTopa TOK, npOXO,I!,Jil!lHti qepe3 MarmiT, IlO,I!;,l\8p:inrnaeTCR C TOq

HOCTblO 0,2% IlOCTO.f!HHBM. IIocJie B1myc1ta tiaCTHU B Ka.Mepy H cpOTOrpa

qllipOBaHH.f!, MarHHT aBTOMaTM'IeCKVI BhIKJIJOqaeTC.f!. 

Pa6otrnlt o6MM Ka.MephI BHUCOHa ¢ 380 MM H BUCOTO.ll IOO MM 

orpam1treH cBepxy IlJIOCKOnapaJIJieJll,HllM CTeKJIOM, TOJil!lHROt! 25 MM, 

c60KY ~ CT8KJIRHH~M KOJibnoM, TOJil!lHHOn IO MM, KOTOpoe onnpaeTCR 

Ha pemetKY H3 nep?:aBeIOnten CTaJIH 3.ijIT. Me1t.I(Y pemeTKOi1 H KOpnycoM 

KaMepu 3axaTa MeM6pana, npe,l\cTaBJI.fIDl!laP. nepqiopnpoBaunun .I(10paJieBE11 
' 
AHCK, 06KJI80HHhili C o6eux CTOpOH BaKYYMHOti pe3HHOli TOJll!lHHOll 

0,5 MM. ]BHi!t8HHe MeM6paHu BO BpeMR pacmHpeHHJI H Ci!taTHR pa6oqero 

o6~eMa Ka.Mepu orpannqHBaeTCR cBepxy nenO,IT,BHi!tHOh H CHH3Y - IlO,I!,BH~

HOV. pemeTKal.lH. IlO,I!,HHMaJI HJIH onycita.fl H:tD!tHIOID JBmeTKY C IIOM OlltblO pe

,I!,JKTOpa, H3MenmoT Bemitnrny pacmnpemrn. 

]JIR y611paHHJI HOHOB B pa6oqeM o6~eMe Ka.Mepu, Me~,IT,y ,l\HOM H 

BepxoM KaMepiiI HaJIOi:ceno aneup:vitre citoe none, co3,na10mee rpa,nnenT 

40 B/CM. 3JieKTp11qec1toe none aBTOMaTHtf0CKH BHKJIIOqaeTCR BO Bp8MJI 

pacmnpeHH.fI H BKJIIDqaeTCfl nocJie qJOTOrpa¢HpOBaHHR. )lllo Ka.Mepu IlOKpµ

TO qepnm.,t 6apxaTOM. Pacmnpemie B KruJepe npOHCXO,ll;HT npH OTKPUBaHHH 

3JI0KTpOMarHHTHOro KJianaHa B MOM8HT BHKJiroqemrn TO Ka B e ro KaTymKe • 

\ 
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BpeMn pacmnpeHH.fl COCTaBJI.HeT 25 MJICeK. IlocJie $0TOrpa¢HpOBaHH.fl npOH3-

B0,14UTC.ff 6ucrpa.H KOMnpeccnn npvi noMOIJlH KJianaHa, coe.141rnRID1llero 061,eu 

no,1\ pacm11p11:TeJII>HOi1 MeMdpaHoti c 6aJIJiaCTHI,JM 6aKOM. 

ITocJie qJOTorpacJmpoBamtR H KOMnpecctrn npOl13B0)4HTCH O)UIO Me,J]:JieH

HOe pacm11pemie H 6L1cTpoe 'no.141,mr11e. Pacfo1:rn!1 061,eM Ka.Mepu ocBelllaercn 

C J\BYX npOTHBOrIOJIO~Hl:JX CTOpOH ocBeT1tTeJinM11, B KOTOpL!X ltCnOJib3YIOTC.fl 

. JiaMIU:I UITC-600 11 KOH,1\eHcOpLI, COCTaBJieHHile ll3 UHJIHH,npuqecKHX JIHH3 

C t = IOO MM. 'POTOrpaqmpOBaIIHe npOH3BO,ll;HTCR C paCCTOJIHH.fl B 0.l(HH 

MeTp cTepeoqiOTOKru!epo:t1 •I>TE-8 Ha CTaH,napTHYIO 35 MM nJieHKY "ITanxpOl.!_ 

IIOO". POKYCHOe pacCTOJIHHe ocheKTUBOB f = 58,6 MM; m = I6, 

6a:m cporoanrrapara panHa I20 MM. Mouenr qiororpa41lipOBamrn onpe,ne

JIRJIC.fl ncnHmKon HMnyJibCHLIX JiaMn. IlocJie qiororpaqiuponaHliR nJieHKa an

TOMar1tqecKH nepe.n;nnraerc.H n noJio~eHne )(JI.fl c1,eMKH cJie.nYJJlllero Ka~pa. 

IIpORBJieHne.aKcnOHHpOBaHHOH nJieHKll npOH3B0,14HTC,i aJ.!M,IJ;OJIOBUM 

npORBHTeJieM •. 

TepMoperynvrponaHne vr KOHTpOJib reunepaTypH. 

IlpHM8IIReMa.fl CHCTeMa TepMoperyJiupoBaHHJl U KOHTpOJI.fl TeMnepa

TYPLI noita3aHa Ha pirn. 2. ]HO H BHXJIOnIIaSI rpy6a ltaMepht OT,ll;eJieHu 

or Marmrra rem1o~soJiupyronutM cJioeM 113 rreHonoimcrupoJia. !lJI.H no,n,nep

lKaHvra cra6HJibHOtl rer,meparyp!:! B 061>eMe KaMepu, qepes ,nHo n BblXJIOn

HYKJ rpy6y nocJie.14Hetl, a TaKl!Ce n 061ie11e Marmi:ra Ha,n nepxmni creK

JIOM no 31!08BHKaU nponycKaeTCSI TepMOCTaTnpoBaHHaR BO,na. ]JI.fl Tepuo

CTaTHponamrn no.n:u HCilOJib3YIOTCR CTaH,napTHUe TepMOCTaTH TC-I5 H 

TC-24. I{OHTpOJib reunepaTypu ocymecTBJI.fl0TC.fl C nOMOIJtblO Tep1.mMeTpOB 

...... 
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conpornBnemrn,\ycTaHOBJieHHbIX na murneM n nepxHeM cpnauuax KaMepu 

11 BKJintteHHhIX B uen:r, noKa31rnaIOmero npmlopa-norm.a:eTpa.· .Una npe,noT

Bpantemrn KOH,n:eHcau.trn i:ni,n:KocTM ua cTeKnax, TeunepaTypa ,n:Ha KaMe

pu no,n:,n:ep:~arnaeTcn XOJIO,nHee Bepxa ua 0,5-r0c. 

]{JI.fl HJIJilOCTparurn: pac50Tbl .n;aHH0tt CHCTeMLI TepMoperynnpoBamrn 

(npn BKJirotremtn Marm1ra ttepe3 Kaz,n:1,re 90 ceK Ha 4-5 ceK) npHBo,n:vrT

C.fI Tac5Jinua. 

1m,e1rn . 1100 1130 1200 1230 1300 1330 1400 1430 1500 1530 1630 

t 0c B03,1\yXa 10 IO IO IO IO IO IO I0,5 I0,5 II II,2 

t OC HH3 9,5 9,5 IO 9,8 9,13 IO ,ro,5 I0,5 11,J II,4 lI,7 

t 0c Bepx 9,5 9,6 I0,2 I0,5 I0,5 I0,5 II II,J II,5 12 12,5 

OmIT pac50TI,I rI0Ka3HBaeT, ttT0 JKeJiaTeJieH 3nilS0,1\litttecKwi Blit3ya;n,-

1mtt K0HTp0JI!, 3a KatteCTB0M cne,noB, oc5pa3JIOlltlitXCR B Ka.Mepe, 'ttTO ner

lt0 ocymecTBm.m nyTeM BKJIIOttemrn Ha K0p0TK0e BpeM.fI nenpepHBHOrO 

ocBemeHH.fI pac5ottero oc5neMa KaMepu. 

Cc5o,n_Ka n Hanom:iemrn Ka.Menu. 

IIepe,n: cc5op1ton nee MeTaJIJIHttecKne AeTann n cTeKna, CJIY)mntne 

BHyTpeHHeIT noBepXH0CT:bD Kauepu, Tl!laTeJI:bH0 npoM1-rnannc1> 3TH1I0BLIM 

cnnpTOM. EapxaT, CJIY)?..amnn cpoHOM np11 rpoTorpaqmpoBaHmt, B Tetremrn 

uec.fiua nepeA cc5opKOH Bu~ep~nBaJIC.fI B 3THJIOBOM cn11pTe. ITepe,n: cc5op

KOtt Bee .n;eTaJIH BLICYIIIHBaJUtC:&. B KattecTBe K0H)l;8HCHpyromei1c.fI )fCM)l;K0-

CTH ucn0Jib30BaJiaC:b CM8Cb :3T_HJI0Boro cn:vrpTa H AHCTHJI1IHp0BaHH0i1 B0-

,1\11 (70% C2H50II + 30% H20, no Oc5'F.ieMy). nBa,n:uau Kyc5ntteCKHX caHTH-
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MeTpon Ta1ton cMecH pas6p1rnnBanoc1, no,n; 6apxaT, 1taiJepa co6Hpanac1,, 

a saTeM OT1taqnBanac1, ~opBaKYYMHHM aacocoM, nocne qero aanonan

.11ac1, Texm1qec1tH qucTh!M aprOHOM ,I(O ,n;aBJie_HHfl I,8 aTM. IIpe,n;BapHT0JI1,

HO 3TOT aproH oqm~aJICSI OT npHMecen Bhll.!OJa:ItHBaHHeM B JIOBymite npH 

TeMnepaType AH,lJ;KOro KHCJIOpo,n;a. 

BumeonncaHHan c6opKa Ka.Meph! Hee nanonHeHHe odecnel.lHBann, 

BO-nepBLIX, roTOBHOCT1> K padoTe qepe3 30.MHHYT nocne c6opKH, H, 

BO-BTOphlX, YCTOiltlHBYJ) padoTy Ka.Mephl B Tel.leHne ,I(JIHT8JI1>l!Oro BpeMe-

CHCTeMa. CHHXpOHH3allHH H yn12aBJiemrn HCnOJIHHT8JI1>HllMH 

ycTponcTBaMH Ka.Mepu BHJibCOHa. 

EJIOK-CXeMa npHM8HSI8MOlii 3JI8Kl'.P0HHOt1 annapaTypll noKa3aHa Ha· 

pHC. 6. 

OcHOBllh!MH 3JieMeHT8JJH 3TOtt annapaTypu flBJifl!GTCSI: CHCTeMa 

O,I(H~pa30Boro sanycKa YCKOpHTeJin, 3JI8KTpOHHafl cxeMa ynpaBJI8HHfl Ka

Mepon H 6JIOK CHHXpOHH3a~HH. 

MMnyJII,CHUti reHepaTop B cxeue cmtxpoHnsa~HH nepno,n;nqecrrn 

nupa6aTh!BaeT ,n;Ba m.myn1,ca, cne,n;yDl!\He ,n;pyr sa ,n;pyroM c HHTe;pnanoM 

B IOO MJICeK. IIepBlilM HM□YJI:&COM sanycKaeTCfl ycTpOliiCTBO' ynpaBJI_flIOntee 

pacmupemteM B KaMepe, H nocne roro, KaK B KaMepe nponsomno pacmH

peHHe, BTOpo!M HMnyJI:&COM sanycKaeTCfl YCKOpHT8JII,. lJifl nonyqeunn 

l.18TKHX CJI8,I(OB HC□OJI:&30BaJICfl HMnyJibC l.laCTH~ OT YCKOPHTeJin, 

KOTOph!e nona,n;aJIH B ItaMepy B KOH~e pacmnpeHHfl. UJin 3Toro HMilYJILC, 

sanycKaIO~Hlii Ita.Mepy, Mor C,I(BHraTbCfl BO npeMeHH C nOMO~l,10 0,I(HOBHd

paTopa BO BXO,I(HOM ycTpOliiCTBe CX8Mli! ynpaBJieHHR. 

\ 
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~JieKTpOHHBfl cxeMa, ynpaBJIHD~aR pa6oTon HCilOJIHHT8JibHHX MeXaHH3-

MOB ItaMepH, noKasaua Ha PHC. 7_. 

Ilonmrn ~HKJI pa60TH KaMepH paBeH 90 CeK. 

B HacTomnee Bpeust nonytten 6om,moit CTani:cTHqecicHi1 MBTepHan no 

B3aHMO,Itei1CTBHD nonOXHTCRbHUX Il-Me30HOB C R,ItpBMH yrnepo,ua H nHTHR H 

npoH3BO~HTCH o6pa6oTKa 3Toro uaTepHana. Ha pHc .8 np:r,rne,ues np~rnep 

ynpyroro H Heynpyroro pacceRHHi1 noJIOXMT8JibHUX Il-MeSOHOB Ha 8,Itpe 

JIHTHSI • 

\ 
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lillrEPA BHilbCOHA B MArHHTHOM TIOJIE J!IlH 

MCCJIEJlQBAIUHI J\OCMH1IBCK11X IlYl!Efl 

C.flo tie, tieH l!H- llO, Xo AH"'.'C.flH . 

(4?H3HtteCKHtt HHCTHTYT AKa,neMHHHayK KHTa.fl) 

bhlJia nocTpoeaa KaMepa BHJibCOHa C MarHHTHl,IM noJieM ){JI.fl 

I1CCJie,noBamrn KOCMl1tieCKHX nyqen: 

TIOJIJOCbl H HPMO MarHHTa COCTOHT H3 BOCbMH KYCKOD JIHTOn 

CTaJI11. CTaJibHhle KYCKH oclpaclax1maJIHCb Ha 9.Tamce •. 0CJII{I1ll nee 

CTaJIH J,5 TOllHH. 

. KaTylllKa OClMOTKl1 B03C>yJQeHH.fl COCTOHT. H3 15 OT,neJII,Hl,IX . . 

cem~uit, Hal.WTaHH!ilX 113 14,5 MM x 2,44 MM Me.14Horo npoBO,!(Hl1Ka 

C ,nBy:MSI CJIOHMH oclepTKH H3 npm1m. 0Clll{Htl nee Me,nn 2 TOHHll • 

CeKUHH pa3,neJIHIDTCH Ha ,nBa THna: 

a) 170.BHTKOB 

cl) 200 BHTKOB 

KaJit,D;a.fl ceKUHH COCTOUT 113 ABYX CJIOeB, coe,I(I1H8HHblX CBap-

KOM cepeclpOl.l. Ce1cu1m OCl},.iaTb!BaIDTCH XJIOiltiaToclyMaiirnon JieHTOil H 

nponHTirnaJOTCH IJISJIJiaKOltl ,I(}l.fl Kpennemrn. 15 OT,I(e}lI,HJ,lX C8KUI1.i1 

coe,nmtHJOTC.fl B ,nBe rpynnhl. KaJJt,naH rpynna CO,I(ep:lCHT 8 ceKUHH TH-

na "A" 11 7 ceKIU:tn Ttma "B". rpynm,1 coe,I(HHSIJOTCH nocne,I(oBaTeJibHO~ 

Oclll{ee tIHCJIO BI1TKOB rpynnhl A - 1360 11 rpynnhl E - 1400. Ode rpynnu 

___. 
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ceKUHtt IlO.ItKJIIOtI8Hl,I napaJIJieJI:&HO K reHepaTopy IlOCTOSIHHOro 

TOKa c HanpmteimeM II5 B. Odniee conponrniieHHe OClHOTKH -

I,9 .fl. npH TBpMHtieCKOM paBHOB8CHH. CHJia TOKa 125 ru.mep, 061I{ee 

. tIHCJIO rumep-BHTKOB-17,000, cpe,ItHHH HanpsiJKeHHOCT:b MarHHTHoro 
. . . 

IlOJISl MSJK)J;Y IlOJIDCaMH-6300 3pcTe.1{. 

MarHHT OXJiaJlt.l{aeTCSI BO.ItOtl, HarHeTaeMoll B !2 OXJiax,n;aIOl!lHX 

npOl.!eJltYTKO~ IIPH IIOMOl!lH Hacoca, MOl!lHOCT:&JO I KBT •. no,n;a He 

HCIIOJI:&3yeTCSI no.BTOpHO • OxJiaJlt,ItaIOl!lHe npoMeJltyTKH CJ:teJiaHJ,I cne-

.ItYIOl!lHlJ odpa.301,r. · 1'13 nJiaCTHHl,I JiaTyHH TOJilltHHOtl . 0,6 

MM cepedpOM CBap,1:BaDTCH TOHI<He Kopo6KH, KOTOplle BCTaBJISIIOTCJl . . . . 

MSJK){Y ceKr(HJIMR. BcJI8.1{CTBHe ynpyrOCTH TOHKO~ JiaTyHHOli nJiaCTHH-

EH 'CTeHKH Kopo6KH IlO.It ,ll;aBJieHHe~ BO.Itll npHllrHMa!OTCJl K ceKqHJIM, 

H 3qiq>eKTHBHOCT:b OXJI8.Jlt.1{8HHH IlOBllWaeTCH. 

· PasMep Ka.Mapa 30 CM x 30 CM x IO CM, rny6HHa OCB81!l8HHSI 

7 CM. MeTO.It · pacWHpemrn H peryJIIipOBKa CTene1m· pacWHpeHHSI CXO,It

Hhl C teMR, KOTopue HCIIOJII>3YDTCJI EpenepoM H .ItP• _ l\OHTpom, 

TeMneparypu ocyllleCTBJIJieTcJI cne.i:tYIDlltHM.o6pasou:K Bepxaett H 

HHJltHett CTSHKaM KaMepll HK IlOJIIOCaM uarHHT~ npHBapHBaJIHC:b M8,ll;

Hlie Tpydu. qepes HMX ·npoteKaeT BO.Ita, TeMneparypa KOTOPOH 

IlO.It.1{8plltHBa~TCJl C TOtIHOCT:bD .± o,r0c. IlOJIIOCll H apuo uarHMTa 

MSOJIMPYIDTCH acdecToBoii 6yMarott. 

CTepeoKapTHHll CHHMaIOTCH .ItBYMH od~eKTHBaMH, C ~OKYCHllM_ 

paccTOJIHHeM 50 MM H O~HOCHT8JI:&HllM OTBepcTHeM 3,5. YroJI M8Jlt.ItY 

od~eKTHBaim I0,5°. Ka.Mapa OCBemaeTCJl .ItBYMH HMI1YJII>CHllM11 JiaMnaJLH. 
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,U;rn n:namrn JlaMll HCllOJlb3YIOTCSI eMKOCTU 200ff , sapmrrnHHhie 

,D;O 2000 B, TiapaJIJieJibH.blt1 ny.tJoK cBeTa noJiytJaeTCSI c 'llOMOllfbJJ 

~HJIHH,D;pHtieCKHX JIHH3. C:repeoKapTMHbI cmU,!aIOTCSI Ha '.35 MM !pOTO-

IlJleHirn, .D;H<!-cpparua np11 qio:rorpaqi:0:poBamm 6, '.3. 

Koop.D;HHaTl:l TOtJeK TpeKOB H3MepmoTCSI Ha MHKpOCKone C 

• .D;BYMSI HanpaBJI0HHSIMH ,Il;BHl!Cemrn. MH H3MepSIJIH '.35 TpeK,OB ~acx1-ui 

BbICOKHX 3HeprHt1 des MarHHTHoro llOJISI H onpe,D;eJIHJIH HaHM8HblliYID 

OdHapyllCHBaeMyIO KpHBH3HY 0,023 M-1• 3Ta BeJIHtJHHa COOTB8TCTByeT 

HaHdOJibllieMy OdHapy~mBaeMOMY HMilYJibCY 8 EsB/c. 

B KoH~e npomJioro ro,D;a 3Ta KaMepa duJia ycxaHOBJieHa B 

BI,!COKoropHOH Jiadopa:ropmi B npoB. DHaHb (1mc0Ta '.3I80 M Ha,JJ; 

ypoBHeM :r.rnpSI). PadoTa H,D;eT ycnern~o. B TetJeHHe ro,D;a MhI IlOJIYtJUJII:t 

V o ~ 
OKOJIO cTa - CJlytJaeB, HeCKOJibKO K- -Me3OHOB H HeCKOJlbKO 

CJiyqaeB Henocpe,D;CTB8HHOro pOX,I1;8HHSI 3JleKTpOHHOH naphI, 

( 

,-
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ITPmlEHEHHE ltAMEPH BilTibCOHA ,TI,n.R PAEOTH C 

CUHXPOTPOH0!1. 

A. r. repaCHMOB, A.H. rop6yHOB, A. B. I{yueHKO, 

B.M.CnHpH.n;OHOB, IT.A.qepeHKOB. 

('ilH3Htiec1m}! lUICTHTYT HM. TI.H.ne6e.n;eBa 

AH CCCP). 

B JiaOopaTOptrn YCKOp11TeJiel! H ipOTO.H,ll;epHblX peaK~H!: '?H3HtieCKOro 

11ucTHTYTa uM. rr.H.neoe.n;ena AKa.n;eumr HayK CCCP )tna vtccne.n;oBamrn 

qJOTOfl.n;epnux peaKUHH c I949 r. 11CD01I:&3yeTCfl KaMepa BUJibCOHa. B 

,JJ;OKJia.n;e oy.n;yT pacCMOTpem,r HeKOTOpl:.le OCOOeHHOCTH npHMenemrn KaMe

pu I3HJibCOHa ,JJ;JIR paOOTI:I B ny1rne TOpM03HOro lI3JiyqeHH.fl CHRXpOTpOHa. 

I. C1mxpouu3ag1rn paOOTLI KaMepu BHJJ:bCOHa 

H CHHXpOTpOHa. 

)lJI.fl ooe cneqemrn HOpMan:&ItOl1 paOOThI KaMephI BHJII>COHa D nytIKe 

CHHXpOTpOHa npe,1t.n;e ncero HeOOXO,D;HMO CHHXpomt30BaTI> paOOTY KaMepu 

BuJI1>coua H ·cirnxpoTpona. Heodxo.n;HMoi::n cirnxpo11Hsa1.nrn ncua ·1rn cne

.n;y10ntHX C006pajt81!Hl'1. 

C1rnxpoTpOH <J:>llAH c MaKCHMaJI:&HOti :rneprHet1 265 M:rn reHepnpyeT 

HMnym,cu r - ny-qen c traC.TC>TOil nOBTOpeHHR 50 ceK-I •. TipoMe»:yTOK 

BpeMeHH M8j]C,ICY coce.n;HHMH UMDYJII>CaMH H3JiytreHH.fl ~aJI no cpaBHeHHID co 

BpeMeue:u C06Hpannsr MOHOB B KaMepe BHJibCOHa. TI03TOMY, ecJIH pacm11.tpe

lIHS! B KaMepe. npOH3BO,ItS!TC.fl nay.n;atty, B He~ B MO Me HT pacmvtpemrn oy

AYT npHCYTCTBOBaTI> B c5onmoM KOlIHtieCTBe liOHl,!, coxpaHHBmHec.a· OT 

npe.n;mecTBYIOmux HMDYlibCOB H3JiytteHH.fl H ycneBmHe pacnpocTpaHHTbCR 

no nceMy od'beMy Kauepu. 

\ 
\ 
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3To npnBe.14eT K nonBnemrn nJioTHoro Tyua1m,Ha cpoHe KOToporo 
\ . 

6YlJ.YT H03a.M0THU ,l(a)T,e CJI0lJ.U HaHCJOJiee cnm,no HOHH3UPYJ0111HX ·qacnn~. 

KpoMe T_oro, Tait Kart HHTepBaJI ueil:.n;y coce.n;mrn:11 mmyn:bcru.rn 1rnny1rn

Hll.fl (0,02 ceK) cpaBHllM c 3cp¢eKTllBHiilM BpeMeHeu KaMepu BUJil>COHa, 

TO npn He cnHxpomrnnpoBamtoi1 pa6oTe KaMepu Katie cTBo cne.itoB, . 06pa

s0Baum,1x OTlJ.8JI:bHUM mmyJI:bCOM, 6ylJ.eT MeHRT:bC.fl O'T CHMMKa K CHI{MKY 

B _saBHCHMOCTH OT Toro, B KaKOH MOM8HT perncTpnpyeM11t1 HMilYJI:bC 

npomen qepes Ka.Mepy. 

Ta.KUM o6pa.3 OM .f!CHO, . qTO ,l(JI.f! IlOJiyqemrn OilTHMaJI:bHIJX YCJIO Blltl 

pa60TU KaMepu BHJI:bCOHa H006X0,1(IU,t0, BO-nepBhlX BLI,1(0JIHT:b 113 Henpe

pUBHOH IlOCJI0lI.OBaTeJI:bHOCTH HMilYJI:bCOB 6 - Jiyttell, C03lJ.aBaeMUX 

CHHXpOTpOHOM, OlJ.HH OT,1(8JI:bHU~ HMilYJII,C n, BO-BTOpux, CHHXpOHH3Upo

BaT:& C 3THM HMilYJibCOM lJ.8Y,CTBHe Bcex 3JieMeHTOB Ka.Mepu. 

IIpn 3TOM )[8JiaTeJI:bHO, KOHeqHri, coxpaHHTI, npaKTuqecKH HenpepllB

HYID pa60TY CHHXpOTpOHa ,l(JI.fl npoBe.14eHH.fl lJ.pyrnx HCCJielJ.OBaHHM, Tpe6y

lOI.qHX lI.JIHTeJI:&HOro o6Jiy1.!eHH.ff. · 

Bu.14eJieHne OlJ.UHOtr'.Horo m.myn:oca npo111e Bcero MOlEHO 6b!JIO 61u 

ocy111ecTBUTI, ycTaHOBJieHneM TaKoro-pej[llMa pa60TU CHHXpOTpOHa, 'npn 

KOTopou cnHxpoTpOH .ItaBaJI 6bl OlI.HHoqHui1 HMilYJII,C H3JiyqeHnR c nepno~oM, 

paBHblM nepHOlI.Y KruAepu. TaKOll pel!l:HM 6UJI ocy111ecTBJieH BIR60Tax ~apT-

uepa n HeTepa H B nocJie,l(Hee BpeM.f! .J/mKur1co>-1oM.. u' AP• B rnasro. 

OtteBHlJ.HO, o.14na&o., qro nor. peJKHM pa6onr Kpanne _HeB1:,1ro.14eH ns-3a 

pe3Koro cmu:eHUH_ ( ,~ 3000 pas) 061.qei1 HHTeHCHDHOCTH a -ll3JiytJe

Hll.f!. II0.140Ci1t1:i1t1 pexnM npaKTuqecKH RC.KJilOqHJI 61r B03M0)JCH0CTI, 0,ll;HOBpe

M8HHOro npoBelJ.eHU.fl qlH3RtJ8CKUX lfCCJlelJ.OBaHHt1 Ha .n;pyrux ycTaHODKax, 

,JJ;JI.ff KOTOpux, B OTJIHqne OT Ka.Mepu BHJI:&COHa, Tpe6yeTC.f! HenpepuBnoe 

o6JiyqeHue. 

_ .......... 
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Pememrn :noro Bonpoca du.no uan,n;eno HaMH B I949 r. BH6opou 

,n;irn pac5orn CHHXpoTpOHa pe:Entua, cxeMa KOToporo npirne,n;eua Ha pnc. I. 

B MOMeHT t , HenpepHBHan reHepa1urn m.mym,coB H3JiytteHH.fI npeKpa

maeTc.fI n HacTynaeT nay3a ,n;o MOMeHTa t~ . ,UmueJII,HOCTI> naysH 

l~-li ,IJ;OJIEHa 6~TI, TaKon, qToc5u 3~ 3TO BpeMR HOHH, oc5pa30BaHHble 

npe,nmeCTBYIDlltHMlI HMilYJII>CaMH · d -Jiyqen;. MOrJIH 6b1TI> y,n:aJiem.1 113 

oc5neMa KaMepH ,3JI8KTpOCTaTH'll8CKHM noJie?t •. Q6HttHO. ,IJ;JI.fI noro OKa3!:lBa

eTCI! BnOJIHe ,IJ;OCTaTO'llIIHM I+ 2 ceK. 3a He CKOJII,KO CO TUX ,n:oJien ceKyH~ 

,IJ;ll ,no MOMeHTa t,., npOHCXO.D:HT pacm11pem-te Ka.Mepb! BHJII,COHa, H B 

MOMeHT t:;, . qepe3 Ka:uepy npOXO,ll.HT' 0,ll.HHOqHI,Ill HMnyJII,C .· 0 - H3JIY-

qeHHR, KOTopurt n perncrpnpyeTcn. ITpnMepHo, qepes 0,5 ceK. r.ocJie 

noro, KOr,II.a cpororpacpnpoBam-te y-z.e.- 3aKoiltteHo, "Henpepb!BHaP." reHe

panm1 HSJiyttelUUI CHOBa B0306HOBJISl8TCR H npO,ll.OJIY.taeTCR ,ll.O MOMeHTa 

LI/ -c. , c KOTOporo HaqnHaeTCS! CJie,n;yromnii l~HKJI. pa:60Tbl ycTaHOBitH. 

,UJI.fI ~HsnqecKoro HCCJie,n;oBaHHR, npoBO~HMOrp Ha KaMepe BHJIIiCOHa, 

Heoc5xo,nuMu onpe,IteJieHHan 3Heprirn H onpe,!I;eJieHHas ~JIHTeJII>HOCTI> nM

nyJir,ca H3JIJ'1r8HHR cunxpoTpOHa, KOTOph!e, B0061l(e rOBOPH, -OTJinqaIOTC.fi 

OT ycJIOBt'Iii t'l3JIY'll8HHH ,Heo6xo,n;nMhlX ,n;nn HCCJie.n;oBaHHM, Be.n;ymnxcR 0,1.UIO

BpeMeHHO Ha ,n;pyrnx ycr aHOBKax. B CBR3H C 3THM-.61,rna Hat1,nena B03-

MOZHOCTI, ycTanaBJIHBaTb ,II.JI~ 11 0,ll.HHOqHux" HMDYJII>coj H3JiyqeHHB, perM

CTpnpyeMhlX Ka1.rnpon B1rn:r,cona, Tpe6yeMHi1 peirnu: tt3.1}Yllemrn, coxpamrn 

Ha OCTaJIIiHYIO qacTii UHKJia pe:P.:HM H3JlJ'1r0HIUI, He06XO,ll.HML!ti ,IJ;JIH napan

JI0JII>Hh!X pa6oT. 

OmrnaHHllti pel!CHM pa60TH ,n;enaeT B03MOlltHUM npHM0H0HHe Kruteph! 

BHJII,COHa ,ll.JIJI (l)H3H1rn CKHX HCCJie~OBaHHit C nyqKQM Y- - JIY11eIT 

npaKTH'10CKH 6e3 CH~JE:eHHR 3~(1)8ItTHBHOCTH ,II.ellcTBHH YCKOpHT0JIH H 
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de3 cne1u11aJihm,1x 3aTpaT uam~1.mo;-o BpeMeHH Ha. 3KcnepHMeHT c 1ta.Me

poi1 BHJibCOlra. 3TO Oc5CTOR-T8JII>CT:BO D 3a.M8THOJ: cTeneHH CHHMaeT BO

npoc O H80dXO,II;l'IMOCTH ucnoi11>3?:8aIIHSI 61,ICTpo,n;encTByIOI!\8TT Kmitepu Bmn,

coua, TaK KaK 3:itcnepnMeHT M?~eT Be'crucL B roqemrn ncero npeue1m: , 

· padOTU YCKOpHT6JIR B •l>HAHe, Ka.Me pa paCJOTaeT C ycKopnTeJieM no 

I8-20 1:racoB n c'iml(.u., • l{JIR _OCYI!\6CTBJieHH.fl TaKoro pexr1ua. padOTH 

cnHxpoTpoHa 6HJia pa3pa6_oTaua aJieKTPOHHan cxeMa ynpaBJiemrn 11 c1rn

xpomrna~1rn, KO To pan 6y,n;e:r omrca11a mn:ce. 

2. OqHcTKa nyqKa r- -:V.3JiytreHnfl H •BB08 ero n 

K&tepy·BHJibCOHa. 

HHTeHCHBHOCTb noTOKa H3JiyqeHHR cm1xpoTpOHa tJ.>llAH npH 3JieprnH 

265 M3B COCTaBJIH8T - . 2·1011 M;n/cM2 Ml'!H Ha paccTOHHHH IO i OT 

Ml'!WOHH, a fIOTOK ::rneprI'IH _B O,ItHOM 1n.myJII,C8 Ha TOM %8 paCCTOHmm 

COCTaBJiflOT ~ 7• IO 7 M3B/C?i. rrpw Ta1wa dOJibmon HHT8HCHBHOCTH 

Ha nyTH ny1:ma B nos,n;yxe, j B. CT8HKaX KOJIJIHMaTopa H, ocodeHHO, B 

CT8HKaX K8.M8pbl o6pasyeTCR 60JibWOe KOJ1HQ8CTBO 3J18KTpOHHO-Il03IiTpOH

HllX nap, KOTOpb!e cos,n;aIOT B KaMepe cnJiomHO!i TyMan. B CBSI3H C 3THM· 

118..MH dbIJIH npV!HRTbl c11e,n;y10ll\H8 Mepu, p83KO YM8HbillHBmHe qJOH 3J18KTpO

IIOB H fl03l'!TpOHOB. I) B Ka.Mepy Bmn,coua nyqoK BBO,JJ;I'IJICR qepe3 OT

BepcTHe B dOKOBOM CT8KJie, 38.KpllTOe opramiqecKO~ nJiemrnn TOJIII\I'l

HOit 70 MK. Tipn ,Il;Ha.M8Tp·e 30 MM TaKaH nJieBKa BbI.n;e pimnaeT ,n;aBJI8HH8 

3,5-4 aT. Cnocod Kperrnemrn: UJIOHKH B. dOKOBOM CT8KJ18 KaMepu nota-

38.H Ha pnc. 2. 2) I1yqo1c KO.J!JllU,IHpOBaJICR TaK, qTOc5lil OB ·11e nona,n;an 

Ha KpaR BXO.I(HOro OTBepcnrn B ClOKOBOM CT8KJie, npnqeM CBIUll\OB!lit . 

KOJIJlliiMaTop TOJlll\HHOti 15 CM dh!JI ycTaHOBJieH Ha pacCTORHim 3, 5 M OT 

Ka.Mepu. (PacnoJioY.temte KOJIJIMMaTopa PR.l!OM c Ka.Mepon npuneJio du K 

Sa.MeTHOMy sarpnsaemuo nyqKa -r- - KBaHTOB 3JI8KTp0HaMH M TI03HTp0-
\ 
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· uaMu). 3) ,n;rn YAaJiemrn: H3 nyqKa 3JI0KTPOHOB ll TI03HTPOHOB, -B03HlUta

IOntUX Ha KpaSIX OTBepCTlrn KOJIJIHMaTopa, a TaKEe B pa3Jmtum:x MHIIleHax, 

no1,10ntemmx B nyqKe nepeA KOJIJIHMatopoM Apyrmrn a1tcnep1meuTaTopru,m, 

uenocpeACTB0HHO 3a KOJIJIHMaTOpOM CSb!JI YCTaHOBJI0H 01-tH!l(aIOi:tH~ l,!arHHT. 

4) HaKOHe~~ AJISI YAa~eHHR ll3 nyqKa ::lJieKTpOHOB H TI03HTP0HOB, oCSpa-

30BaHHUX B C~OJICSe B03AYXa nepe,n KaMepon~ Me~,ny KOJIJIHMaTOpOM U 

1taMepon nOMe111anac1, TpyCSa.," us itoTopon OTKattnBa.JicSI. BO3,nyx. 

ITepetmcJieHHbie Mepu Il03BOJIHJIH YM0Hl>mHTl> UOTOK ::lJieKTpOHOB H 

TIO3HTpOHOB, conpOBO%A8.!0ll(HX nyttOK 6 - KBaHTOB, B oCSmeri CJIOX

HOCTH npl1CSJIH3l1T0Jll>llO Ha 3 nopSIAKa,. a B qaCTHOCTH : nyHitThl 

I+2) - B 300 + 600 pas; 3) - B I,5. pasa, 4) ;.. B 2 pa.sa. 

. Ha p1rn. J npnBe,It8Hb1 qJOTOrpaqnrn nyqita B Ita.Mepe BHJll>COHa., Ha.

no11neuuon remteM, c npm,rnuenueM Mep ottucTKH nyttKa (a) u CSes nux 

(CS), CAeJlaHHble OAHa. sa.Apyron npH 0,ItHHaKOBOtl HHT8HCHBHOCTH 

r -H3JiytteHHSI. 

J. I{a.qe CTBO pa.CSOThl KaMOpbI BHJil>COHa B nyt.IIte 

L -H3J1Yttemrn. 

IlpH BI:mOJIHemrn nepettHCJISHHhlX Bhtllle :ueponpHRTHH Ha ycTaHOBKO 

MoryT CSb!TI> TIOJlytr8HbI,XOpOmHe CHHMltH C 0Ttt8TJIHBO BH,ItHMh!MH CJie.J4a.1.m 

pe JIIITHBHCTCKHX qacTH~. C]le,nyeT, O,ItHaKO, 3aMeTi1Tl>, ttTO Itaqe CTBO 

padOThl KaMepbI CHJil>HO :foBHCHT OT .HH'lB HCHBHOCTH HllnlJil>Ca H3Jiytte

HHSI. MaKCHM8JI 1,na'.n BeJIH'qHHa HHTeHCHBHOCTH, npH KOTOpo!d ItaMeya 81.l\0 

AaeT xopomHe cne,nhl, onpe,nenneTcn cnocoCSnocT1>10 KaMepu nocne pa6o

ttero pacmupeHHSI OttH!l(aTl>CSI OT MHOX0CTBa MOJll>tta.t1mHX KaneJieK, B03-
'· 

HHKa!OIJtHX npH npOX01t,It8HHH nyqKa r - Jiyttell. 
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QqHl!temi~ Ka!!epu OT rpoua TYMaHa llpOHCXOAHT BeCbMa pa3Jmtrno, 
\ . 

D 3aBUCl1!.iOCTl1
1 

OT Toro_, npHM8HSI8TCR JUI oqHntaJOntee M8AJI8HHOe pacm11-

pem1e. Eea MeAJiemioro otrnmarontero pacmHpemrn MaitCHManbHaR ,IJ;onycTu

MUH irnreHCHBHOCTb B ::lO+ 50 pa3 M8HLme, qeM llpH pa6ote c M8,lJ;JI8HHL!M 

pacm11pe1111eu. Tipvr 3TOM B Ka.Mepe llOSIBJIR8TCR qJOH TjTMaHa, HC1Je3aIOntlil1 

JIM!llb qepe3 5 + 6 pacurnp~m1l1 .IIOCJie BitJID1J8HHR HHTeHCUBHOCTH. BBe,IJ;e

Hli8 B I.U1KJI pa60TH Ka.Mepu M0AJI8HHOro pacmHpeHHR ,ItJIHT8JII,HOCUID 

IO-I2 ceK o6c Crt81JHBaOT llOJIHOe 01JH11t8HH8 Kru.rnpu. 

EnaroAapR BC8M nepe1JHCJI8HHNM Bhlme MepaM llQ KOJIJIHMaUHH H 

01JHCTK8 11yqKa f" - KBaHTOB OT 3JI8KTpOHHO_fO COllpOBQjjt,lJ;8HllR, a 
. . 

TUKJ!Ce B peayJILTaTe npHM8H8HHR M8,ll;118HHOro _pacmnpemrn OKa3aJIOCI, B03-

MOlKHhlM ,ll;OB8CTH llOTOK 3Hepr1m B HMllYJILC8 H3JIY1J8HH.R ,ll;O I08 M3B 

npH ,ll;JIHT8JII,HOCTH UHKJia J0-35 ceK., npnqeM KaMepa Hactpa11BaJiac1, 

Ha perHcTpau:rrn peJIRTHBHCTCKHX qacTHU. ECJIH ,ice opH8HTHpOBaTLCR Ha 

perncTpaumo CHJII,HO-HOHH3HPYDIItHX ttaCTHU 11, pa6otaTL. C nomrnceHHOti 

ttYBCTBHT8JII,HOCU!O KaMepbl, TO HHT8HCHBUOCTI, UOJK8T 6hll'b yBeJIHqeua 

ente B 5 +ID pas. 

Ha PHC. 4 npHB8A8Ha ~OTOrpaqiHn nyqKa B KaMepe BHJII,COHa npH 

llOTOKe HSJiyqemrn · ro8 M:rn. -

4. CxeMa inpaBJI8HHR H CHHXpOHH3agH! 

cxeua ynpaBJI8HHR pa6oTon KaMepu BHJII,COHa H CHHXpOHH3aUH~ ee 

npoueccoB c pa6oron CHHxporpona ocynteCTBJIROT cne,IJ;yIOntHe onepauHn: 

I) I,5 - 2 C8It. ,ll;O pacmHpeHHSI KaMepu npeitpantaeT H3JIY1J8HH8 CHHXpO

TpOHa, 2) BL!KJIIOttaeT 3JI8KTpHtt8CK08 llOJie KaMepu BHJILCOHa H npOH3BO

,ll;HT pacmHp8HH8 H BCJI8,ll; sa 3THM BKJIDqaeT O~HHOttHhln HMnyJILC H3Jiyqe~ 

HHR CHHXporpoaa, 3) npOH3BO,ll;HT BCnMmKy HMllYJILCHUX JiaMn, 4) _BKJID-
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qaeT Henpep1rnHoe HSJ1yqe1rne CUHXpOTpOHa, 5) npOH3BO)!.ltT Me,l!,JieHHOe 

pacmnpeHne B Ka.Mepe BnJibCOHa n nepeBO)I.HT nJieHKY D ¢o;oannapare. 

I{pOMe Toro, CXeMa nepe,u; O)1.MHOtfHHM HMilYJibCOM O -H3JIY'l!8HH.H 

DKJIJO'l!aeT ycTaHOBKY' sanHChtBaIOl!lYIO ero aMnmtTY.JJ.Y. IleKOTOpue HS ne

petrHCJI8HHHX onepannn .JJ.OJI~1t1,1 61,1Tb nanoirneHu D crporo cpmtcnponaHHHe 

MOM0HTU Bpenemr H B COBepmeHHO onpe,u;eJieHHOti IlOCJie,u;oBaTeJib1IOCTH. 

K irncny TaKMX "TOtfllbIX" onepanHti OTHOC.HTfH pacmnpemrn B Ka.Mepe 

BMJibcona, BhI,JJ.eJienHe O,IJ;HHO'l!HOro HMilYJibCa HSJiyttemrn, H, HaKOHen, 

nO.JJ.i!tnr m.mynhc1tux naMn. B cxeMe, ynpaBJIRIOl!leti nHMH nponecca.MH, 

BpeMeHHh!e HHTepBam,r Sa,l!,alOTCH O,IJ;HOBH6paropaMH Ha JiaMnax 618. OcTaJib-
• 

Hh!e onepaunn He Tpe6yror BucoKon roqnocTH BO npeMeHn n ,u;nn ynpaB-

neHH.H HMH ncnOJib3YlOTC.H nenottKH ea H 3JleKTpOMarHHTHUe pene 

(CM. HHlKe). 

Ha ptrn. 5 H306pal!CeHa c5JIOK-CXeMa ycTpOHCTBa, ocyn{eCTBJl.HJOlllero 

OilHCaHHUt1 BUllle pe:mtM CHHXpOTpOHa H ynpaBneune "TOttHbIMU". onepar~trn

MR Ka.Meph! BHJibCOHa. 3TO ycTpOtlCTDO BKJI!OtraeTC.H B cxeMy ynpanneHHH 

cmtxpoTpOHa nocJie,u;onateJibHO Mel.'t.JJ.Y cpopMHPYIOl!lHM ycTpOtlCTBOM, ynpaB-. 

JI.HIODUU! pa6o~on mmyJibcHoro renepaTopa nmKeKTopa, n caMnM reHepa

TOpO!!. HMnyJibCU OT nepMaJIJIOeBoro ,JJ.a!ttHKa, ynpaBJIS!JOU{ero pac5OTOH 

HHJKeKTOpa, noMenteHHOro B sasope MarmtTa CHHXpO!pOHa, IlOCTyna10T 

Ha BXO,I( cxew, ,u;onommreJibHO. cpopMvipyX>TCH 6JIOKOM r .. R noj{a10-rcn 

Ha sanycK O,JJ.HOBM6paTopa 2. ITpo,u;nqxpepeHnvipoBaHHHe IlMilYJibCH 0)1.HO

BH6pa-ropa cmrna10Tcs nvi6o c aHo,na A ( c5es C,I(BHra ciiasu), mtc5o c ~110-

,1\a E (co C,IJ;BHrOM q>a3H 250 MKCeK). 3TH HMnyn1,cu, o6pa6oTaHHbte B 

C>JlOKe 3, no,naDTC.H na BXO,I( HMilYJI:&CHOro re11epa-ropa H npOI13BO,ll;.HT 

HHJIC~KUHJO Jl!tiC>O B npamIJibHOtt qiase (eCJIH OHH CHHMalO!CH C TOttKH A)' 

--
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JIH60 C 3a,D;ep)!{K0~ Ha 250 MKCeK (ecJrn OHH CHHMaPJTC.H C TOqKH B). 
• 

B nocJie;tneu cJiytrae H3JiytreHHe He nosmmaer, TaK KaK 2JieKrpom1 He 
. . 

3aXBaTblBaIOTCR Ha 6eTaTpOHHyro_op6HTy. 06bltrHO TIOJIRJ)H30BaHnoe peJie 

P5 HaXO,JJ;HTCR B nOJIO)KeHHlt A, TaK qTo HMnyJibCU npOXO,ll;RT 6e3 H3Me

HeHHR qia3H It ctrnxpoTpon "nenpepuBao" 11snytraeT. 3a 2 ceK .n;o pac

mnpenn.H cpa6aTuBaeT peJie r5 n Ha nMnyJibCHbln renepaTop no.n;aroTcR 

HMnyJibCU C TOtfKH B, cMemeHHHe no qia3e. IIpn 3TOM H3Jiyqeune CHHXpo

rpoua npeKpamaeTcn n HacTynaer naysa, Heo6xo,JJ;nMaR )J;JIR_ otrnmennR 

o6M?.m rro.uepbl OT HOHOB. 3areM cpa6aTb!Baer pene "?r, He nponycKa.H 

mmyJibCbl Ha nocJie,JJ;y10my10 tracn cxeMu. 

IIpH 3TOM nepBb!t-1 HMilYJibC, (nocJie cpa6aTHBaHHfl peJie P1); 

nanpitMepJ a1 ( c,n;BitHyTun no qia3e HMnyJibc a), no CT ynaeT ua O,JJ;HODH6-

parop 5, ocymecTBJI.HIOII1ltTI ,ll;OnOJIHltT0JibHYID 3a,JJ;ep~KY Ha 48 MC0K 

(HMTIYJibC a5). llMnyJibC a5 B CBOID oqepe,ll;b 3anycKaeT O,JJ;HOBH6parop 

6 ( r~ 22 MCeK), B aHO,JJ;e KOTOporo CTOHT ,JJ;pyraR 06MOTKa peJie P5• 

B pesyJibTaTe pe~e P5 cpa6anrnaeT 11 Ha _BpeMR ~ 20 MceK coe.n;HHR

er TOtfKY CC TOtfKOri A (nocJie trero 00.HTb B03Dpa~aeTC.H B OOJIO~eHne 

B). TaK KaK traCTOTa lt3JiytreHH.H CHHXpOTpona <i>IIAH paBHa 50 ceK-1, 

TO 3a 3TO Bp0M.H B TOtfKY A npHXO,ll;HT HMrIYJibC r, KOTOpb!n npOH3Be,JJ;eT 

HH)K0Kl\HID B npaBHJibHOn q1a3e. CirnxpoTpOH ,JJ;acT npH 3TOM 0,IJ;HHOtfHblH 

m.i:_nyJII>C H3JiytreHHR. rlMTIYJibC aI nocTynaeT, KpOMe Toro, Ha 6JIOKH 

4 H 8, KOTOpble qiopMHPYIOT CHrHaJibl c BapinpyewMH3l,ll;0p)KKa.Mll. MM

nyJII>C TOKa a4 C 6JIOKa 4 B03HHKa10m11n npH pa3pR.n;Ke KOH,ll;0HCaTopa ' . 

20 MKqi qepes TnpaTpoH, no,JJ;aercn na 3JieKTpouaranTa1,1n KJianaH 

KaMepu BHJibCOHa H npOH3BO,ll;HT pacmHpeHH0. BeJIHtfHHa 3a,n;ep)KKH no.n;-

611paeTCR 3KCnepmteHTa.JibHO TaKHM o6paa OM, tfT061.1 HMnyJII:,C H3Jiytre

mrn npoxo,JJ;UJI trepes rt&rnpy nocJie Toro, KaK saitoHttHTC~ pacm11peH11e. 



- I45 

Ib.myJibC BbICOKOro HanpH:Etemrn c 6JIOKa 8, B03HHKal011\Htt Ha BTOpH'tHOl1 

06MOTK8 aBTOM06HJibHOTI .60c5HHH npH pa3pfl)J,Ke KOH)J,encaTopa 2, 0 MK(p 

-qepe3 nepm1qny10 Oc5MOTKY H TlttpaTpOH, IlO)J,)l{HraeT HMilYJibCHh!e. JiaMrm, 

OCBe~alO~He K8.!!epy. 3a)J,epxKa 00,!l)l{Hra OTHOCHTOJlbHO MOMeHTa npoxo~

)J,81UU1 m.myn:oca H3Jiyqemrn no.n;6rtpaeTc.fl 3KcnepHMeHTaJI:oHo: on~11:Mam,

non oKa3aJiac:o 3a~ep~Ka 50 + 70 Mcei, npu 3a,I1;ep:ne 25 MceK cJie,n;1,1 

peJI.flTHBHCTCKHX qacTHU noqTH Hcqe3a10T. 

JiMnyn:oc a1 nocTynaeT TaK)l{e na 6JIOK 7, KOTopun qepe3 npeM.fl 

4 Mcert nocne HMnym,ca a1 BKJIIDtJaeT nonapu3onannoe- pene P6• IfoH

TaKT pene P6 cnona 3aKopaqHnaeT na 3eMJIJO TO'tKY 'N · H ne nponyc

KaeT UMnyJihcu, cJie.n;yro~ue 3a a1 na 6JIOKH 4,5,7,8. 

UTaK, Bee Toqnue npone CCbl Krutep1,1 BUJibCOHa 3anycKa!OTC.f! OT 

:mAnyJibca a, a O,!lHOKpa~noe H3J1yqe1me c1rnxp0Tpona npoH3BO)J.1ttTCH 

mmyJibCOM r. 




