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Ycnexn tPH3HKH Bb!COKHX sHeprnl! sa nocneaHee aecSITnneTne BO MHoroM 6hmn o6ec

neqeHbl npnMeueHneM nysblpbKOBhlX KaMep. CpeJlH npn6opoa, Hcnonb3yeMbiX JliiSI nsyqeHHSI 

npouecCOB B38HMOJleJICTBHSI 6blCTpblX qaCTHU C npOTOHaMH1 HeJ!TpOHaMH H S!JlpaMH, ny-

3blpbKOBblM K8M9p8M npnHa)lnemHT OC060e MeCTO. 3TO 06'bSICHSleTCSI UeiibiM pS!JlOM npen

MylUeCTB1 KOTOpb!MH 061I8JlaiOT ny3blpbKOBble K8Mepbl no cpaBHeHHIO C JlpyrHMH MeTO)laMH 

perncTpaunn 'IBCTHU, nonyqaeMblX OT ycKopnTenel!. nysblpbKOBble KaMepbl YJlB'IHO CO'IeTaiOT 

B ce6e nOIIO)KHTeiibHble Ka'!eCTBa SIJlepHblX tPOTOSMYIIbCHl! H KBMep BHIIbCOHa: no nnOTHoc

TH pa!)oqero BelUeCTBa ny3blpbKOBbie K8Mepbl npH61JH)K8lOTCSI K SIJlepHbiM <iJOTOSMYIIbCHSIM1 

a no pasMepaM npeaocxoJlSIT KaMephi BnnhCOHa. 0HH npeaocxOJlSIT ax TaKme no qacToTe 

noBTOp9HHSI pa60'IHX UHKIIOB. ny3blpbKOBble KaMepbl MOryT pa60T8Tb C 'IBCTOTOii B COTHH 

n aame Tb!CSI'IH pas npeBbllUBIOII.1ell qacToTy pa6o'lnx UHKIIOB KaMep BnnbcoHa. 

80,llOp0JlHbie ny3b!pbKOBbie KaMephl SIBIISIIOTCSI H)leaHbHbiMH npn6opaMH JliiSI H3y'leHHSI 

asanMoaeiicTanll c npoToHaMn. Cpean mnaKocTell, npnMeHSieMbiX a nyshtpbKOBbiX KBMepax, 

aan5onee wnpoKoe pacnpocTpaaeane nonyqnnn aoaopoa, ael!Tepnll, rennl!·, nponaH, KCeHoH. 

BosMomHo ncnonb3oBaHne TaKme apyrnx mHJlKOCTel! n cMecell. 

B nyshtpbKOBhiX KaMepax yaa'IHO co'!eTaiOTCSI caoiicTaa O'leHb s¢¢eKTHBHhiX aeTeK

TopoB HOHH3yiOIUHX qacTHU n SIJlepHhiX MHllleHeii. BamHeiiwnM npenMymecTBOM nyshtphKo

BbiX KaMep SIBIISieTCSI HX CnOC05HOCTb perHCTpHpOBaTb BCe sapgmeHHble npoJlyKTbl SIJlepHbiX 

peaKnHJI (KpOMe SI)lep OT)la'IH C MaiibiMH npo6eraMn), a npn 3Ha'IHTeiibHOM 06'beMe H Ha-

nonHeHHH TSI)KeiJblMH )KHJlKOCTSIMH - TaK)Ke nO'ITH BCe y -KaaHThi. Jlng 50IIblllHHCTBa 

)KHJlKOCTell npHMeHeHne MarHHTHOrO nOIISI B )leCSITb-TpHJlUaTb TblCSI'I SpCTe)l n03BOIISleT 

nponsaoanTb nsMepeanSI nMnynbCoB sapSimeHHbiX qacTHU c BhiCOKoll TO'IHOCTbiO. Bee sTo 

C03)laeT HOBble B03MO)KHOCTH JliiSI 6onee rny6oKOrO H3y'leHHSI npnpOJlbl B3aHMO)leJICTBHJI 

SIIeMeHTapHbiX qaCTHU. 

3Tif H pS!Jl Jlpyrnx nonOO>KHTeiibHbiX Ka'leCTB ny3blpbKOBblX KBMep no. cpaBHeHHIO C 

SIJlepHbiMH ¢oTOSMynbCHSIMH, KaMepaMn BnnbCoHa n apyrnMH npn6opaMn CTHMynnpoaann 

nx 6blcTpoe pasanTHe sa npollleawne 10 neT. OcHOBHbiM pesynbTaToM SToro pasBHTHSI 

SIBIIIIOCb KOIIOCCaiibHOe' yBeiiH'IeHHe pasMepOB KaMep. nepBbie KBMepbl HMeiiH 06'beM B Hec

KOIIbKO Ky6H'!9CKHX caHTHMeTpoa. B HacToSimee apeMSI yme pa5oTaiOT KaMephl c pa5o'!HMII 

05'beMaMH B COTHH IIHTpOB. npoeKTIIpyiOTCSI KaMepbl C pasMepaMII pa!)oqeJI o6naCTH B Hec

~OIIbKO TbiCSI'I IIHTpOB. 

npnMeHeHne ny3blpbKOBbiX KBMep B SKcnepnMeHTax, npoBOJlHMblX Ha yCKOpHT91ISIX, 

nocTOSIHHO paclllHpSieTcSI. CoaepweHcTBYIOTCSI MeTOJlbl o5pa6oTKH nonyqaeMbiX Ha HHX cTe-
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peocpoTorpacplllt, ·paSBliTlle Bbl'lliCnRTenbHOit TeXHliKll OK83BIBaeT 6anbWOe BDliS!Hlle Ha aB~ 

TOMaTa3anaro asMepeHalt. Bee 9TO nosaomteT coKpaTHTb cpoKH nony'leHHH cpasa'lecKHX pe

synbTai-oa a .aenaeT nysbipbKOBble KaMepbi nng pstna cpasaqe~Kax· sana'! (reaepanast. a ne

TeKTHpoaaHae penKHX C06biTlllt1 pesoHaHCbi ll T,n,) HesaMeHHMb!Mll npa6opaMH B 9KCnepHMe!l

TSX, npoaanliMbiX Ha ycKOpHTengx, 

HacTOSIIUaSI naccepTanHH smnsteTCH o6o6uteaaeM onbiTa ee aaTopa no cos.aauaro npo-

1 ,naHOBbiX nySbipbKOBbiX KaMep nB3 0J.oofSJ:l1 ll I,IPliMeHeHHJO HX B 9KCllBpHMBHTaX no HSY'IBHli!O 

BSaHManeltCTBH~ 'laCTHU npa 60~HX 9HeprliHXo 

8 naccepTanHH o6cymnaeTCH WllpOKHit Kpyr BOnpOCOB KaK MeTonaqeCKOro, TaK ll 9KC

nepHMeHTMbHaro• xapaKTepa. EonhlllliHCTBO 9KcnepaMeHTanbHbiX pesynbTaToB, nony'le!lo anep

Bble, 

CpenH paanH<iHb!X T~nOB nySbiploKOBbiX KaMep. O'IBHb WllpOKOB npHMBHBHlle HaWDH npo

naHOBbiB nysbipbKOBhlB KSMepbi, ~HnKHit nponaH DpH pa6oqelt TeMnepaType HMBBT nnoT-
3 . . . 

aocTb 0,43 r/cM , nnoTHOCTb cao6onaoro aonopona B pa6a'IHX ycnc;>BHHX nponaaoar,Ix ny-

si\IpbKOBbiX KaMep ua 30% BbiWB nno1-uocTH manKoro aonopona a aonoponHbiX nySb!pbKa

BbiX KaMepax, TaKaH 6onbwag nnoi'HocTb aonopona n03aonSieT aay'laTb asaaMoneltcTBHSI 

'laCTliU C npOTOHaMllo nysbipbKOBb!B KaMepbi 1 HanonHSIBMbiB :H<llnKOCTHMll1 COCTOSIIUHMH liS 
I 

CMBCll CDO:H<HbiX Hnep
1 

YCTyDaJOT no CBOliM. Ka'IBCTBaM ny3blpbKOBbiM KaMepaM 1 uanonHH-

eMbiM 'lliCTbiMll ;amll~aqTHMH (aonopon, nellTepalt, renalt H T.n.). Hana'IHB yrnepona a 

MoneKyne nponaaa uecKanbKO sai'py nuSieT OT6op 'IHCTO aonoponHbiX asaaMoneltcTaalt, B 

TO :H<B BpBMH cpaBHliTBDbHO BbiCOKaH DnOTHOCTb :H<llnKarO nponaHS nenaeT era npJoi·onHbiM 

nnH asy'leHHH npoueccoa c acnycKaHHeM_ y -KBaHTOB, PanaauaoaHaH nnaua a nponaae 

110 CMo npacyTCTBlle yrnepona aaTpynHHeT onpeneneHHB HMDYDbCOB sapH:H<BHHbiX qaCTHU 

no liSMepeHHSIM KpliBHSH TpeKOB1 o6ycnoaneHHb!X MarHHTHbiM noneM, .BHOCHMaSI OWH6Ka 

Hs-Sa MHOrOKpaTHOrO KynaHOBCKOrO pacceSIHHH MO:H<eT 6biTb CHH:H<eHa npHMBHeHHBM Mar:

HliTHblX nonelt noablweaaolt Hll,npgmeHHOCTH, Yaena'leHHe pasMepoB KaMep TaKme naeT 

aosMomaocTb yaenH'IIlTb TO'IHOCTH ll3MepeHillt, 

. /1-5/ 
B nepaol!: rnaae naHo onacaaae nponaHOBbiX nysblpbKOBbiX KaMep nB3 c pa-

3 ·, 111 
60'Il1Mil a6"beMaMil OT 600 CM no 500 nHTpOB, nepBaH nponaHaBag nysbipbKOBaSI KaMepa 

6bma cKoHcTpyKpoaaaa a 1955 rony.•. KaMepa npenaaaaa'lanacb nnSI llCDbiTaHHSI MaTepua

noa, OTpa6oTKll KOHcTpyKUHit aTnenE>Hblx ysnoa, asyqeaaSI pa6o~ax xapaKTepHCTHK manKoc

Tell ll Bbl60pa anTHMaDbHbiX TepMonaHaMil'leCKHX YCD0Bllll 1 ·a TaK:H<e npao6peTeHliH anb!Ta 
/6/ 

pa6oTbl Ha YCKOpHTene H peWeHHSl aonpOCOB o6pa60TKH CTepeocpo'rorpacplllt o Ha STOlt 

KaMepe npoaepgnacb TaK:H<B BOSMO:H<HOCTb pa6aTbl C Bb!Hec·eHHOJl Ha paCCTOHHIIB CliCTe-
. . 

MOl!: pacwHpeHIIH 1 acnanb30BaHliBM paSHbiX npoMe:H<yTO'IHbiX :H<HnKOCTelt nng nepenaqg 

naaneHHH 1 C ropllSOHMbHbiM pacnono:H<ellliBM cTeKon ll T,n~ 
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/2/ 
B KOHCTPYKUHH npyrol!: KaMepbi c TaKHM me pa60'IHM o6"&eMOM np_oaonanoch ac-

nbiTaaae pacwHpHTBnH, CHnb¢oHHOrO THna, a TaK:H<B HSy'lanHCh paSnH'lHbiB CMBCII rasOB II 

mllnKOCTel\ nnH IICnonb3oBaHIIH B nySblpbKOBbiX KBMepax, 

• Ha ocaoae 3Kcnep11MBHTOB c nysbipbKOBbiMII KaMepaMII ManeHbKoro o6"&eMa B 1957 ro

ny 6bma CKOHCTpyllpOBaHa II IISrOTOBneaa nponaHOBBH nySb!phKOBaH KBMepa C pa60'IIIM 06"&

BMOM 24 niiTpa (550x280x140 MM
3

) nnH pa60Tbl B nOCTOHHHOM MBrHIITHOM none MarHIITOB 

cn-40 H Cn-4'1/3 .41• KaMepa BbiDOnHeHa c nayMH BapiiBHTBMII CIICTeMbl pacwllpeHIIH 

Cllnb¢aHHOi! II MeM6paHHOl\, npononmHTenhHOB BpBMH KaMepa pa6oTaeT C MBM6paHHOll 

CHCTBMOl!: paCWIIpeHHH,l<OHCTpyKUIIH KaMepbi ll ee pacnonomeHHe B MBrHIITe Cn-40 noKa

SBHbl Ha pliC, 1, 

B 3Tafi KaMepe nnH nony'leHIIH onaoponaoro MarHHTHaro nang 11 6onee acpcpeKTIIa

aoro IICnOnb30BBHIIH MarHIITHO)"'O SB30pa IIMBBTCH onHo 6anbWOe CTBKno, qepes KOTOpae 

npo11saonHTCH cpoTorpacpapoaaaae, KaMepa CTOHT a a HHmHeM. nomocHOM 6noKe MarHHTa 

cn-40, Pa6o'1Hll o6"&eM K8Mepbl pacnonomea HH)I(e cp-enaell' nnOCKOCTH MarHHTHoro saso

pa, TBK 'ITO BnHHHHe OTBepcTHH B BepxHeM nonroce HB OnHaponHOCTb nann HBSHB'IHTBDbHO, 

npa T8KOM pacnonomeHHH K8Mepbl B MBrHJ'ITB Cn-40 nonyqeaa HanpnmeHHOCTb nonH 

13,7 a, c aeonaoponaocTbJO nnn acero pa6oqero o6"&eMa ae 6onee :!:: 3% • 

Bnepar,Ie a npaKTHKe cosnaHHH nys&IpbKOBbJX KaMep npHMeHeao ocaeweaae non yr

noM 90° K oca cpoTorpacpapoaaaan, Ocaerueaae npo11aaonaTCH qepes ~aneHbKHe annroMH

aaTapbi BOCbMb!O naMnaMH VJ<PK-120, pacnono:H<eHHbiMH 6nHSKO K CTeKnaM HnnJOMIIHBTOpOB~ 

TaKoe pacnonomea11e o6ecne'laaaeT 6onbwoi! yron pacxonaMocTH caeTa a xopowyro ocae

weaaocTb acero pa6oqero o6"&<:"Ma, 

Bepxaee CTeKnO K8Mepb! S8Kpb!TO 38WHTHbiM Ko:H<yXOM 1 B KOTOpOM HBXOnHTCH yr

neKHCnblll ras non naaneaaeM 15 aTM. 3To naanea11e cHaMaeT qacTb aarpysKH ua 6onb

woe cTeKno. 

<PoTorpacpapoaaaae npo11saonaTcH cpoToannapaToM c 6asoi! 300 MM
171

, BbiCOTa 

c"&eMKH - 646 MM oT nepenael!: ysnoaoi! TO'lKH o6"&eKTHBOB no nponaaa c penyKnllefi npe

noMnnrowax cpen (cTeKno, yrneKacn&Jfi ras) K aosnyxy np11 aopMBllbHoM· naanea11a, Vlc

nonb3yroTcn o6"&eKTHBbi • Pyccap-nnasMaT" c yrnoM speHHH 60°. 06"~>eKTHBbi OT"&JOCTHpoaa

Hbi nnn cpoTorpacpapoaaaan c nocTonaaoro paccToHHHH. PaccTOHHIIe oT sanael!: ysnoaol!: 

TO'lKII 06'beKTIIBOB no nneHKH 67,35 MM. Jlnn cpenael! nnaCKOCTH KBMepbl cpaTorpacpapo

BBHHe Ben eTCH C yMeHbWBHHBM. 1: 10. 

8 KOHCTpyKnHH KBMBpbl MBrHHTHhlfi KnanaH BhlHBCBH B SOlly cna6oro paccenHHoro 

MarHIITHOrO nOIIH II 38WIIWBH CTanbHbiM 3Kp8HOM, 3Kp8H onHOBpeMeHHO HBnHBTCH CTa-

611niiS8TOpOM naaneHHH 1 no KOTOpOro npOHSBOniiTCH BhlXDOn rasa liS pacwllpnTenn, H 

rpyw11TeneM sayKa, 



B STOlt :lKe rnase no.opoono onHCbiBSIOTCSJ .opyrHe y3nhi IJ cHcTeMbi 24- nHTposolt npo

nano!l'1)!! ny3blpbKOBOlt KSMepbi 1 CHHXpOHH38UHSI ee paOOTbi C yCKOpHTeneM, CHCTeMa onOKII

pOBOK, Mepbi 6e3onacnocTII np11 paooTe c KaMepol! n T • .o. 

24-ni!TposaSJ nponanosaSJ ny3hipbKOBSSJ KSMepa c.oenana 6onee Mllnnnona UIIKnos p~c

WI!peHI!SJ, Ha nell nonyqeno 6onee nonyMHnni!OHa paooqnx cj:loTorpaqmlt B p83HbiX nyqKax. 

B JlllccepTSUIIII oocy:lK..oaeTcSJ TonbKO neKoTopaSI qacTb SKcnepi!MeHTSnbHhiX paooT, shmon

neHHhiX HS 100 000 cpOTOrpacpHJ!1 nonyqeHHbiX B ny'IKSX OTpi!USTe~bHbiX iiiiOHOB C IIMnynbCOM 

7-8 rsa/c, 3K<;nepnMeHTbi no 113y'leHIIIO npoueCCOB C OOp830B8HIIeM CTpSHHbiX 'ISCTHU no 

H3y'leHHIO pe3onancoa, no renepaun11 pe.OKIIX coohiTIIl! n T,Jl, noKa3Snll, 'ITO :lKenaTenbHO 

HMeTb KSMepy 6onbWero pa3Mepa. 'B _STOlt :lKe rnaae JliiCcepTaunl! .oaeTCH onl!canHe npo-
. /5/ 3 

naHOBOlt ny3blpbKOBOJ! K8Mepbl C paoO'IIIM 001>eMOM 500 ni!TpOB (2100x650x4QQ MM ), 

Ha p11c, 2 noKa3aHa cxeMa .osyxMeTposolt nponanoaol! ny3hipbKOBOl! KaMepbi, KaMepa 1!3-

roToanena 11 naxo.OIITC!I B nana.oKe. 

Bo a Topol! rnase Jli!CcepTauHI! o6cy:lKJl8IOTC!I aonpochi swao.oa qacTI!U 11 • cj:lopM!!poaa

HI!SJ ny'IKOB OTpi!USTenbHbiX nHOHOB )ln!l paoOTbi C ny3blpbKOBbiMH KSMepSMH, no.opoOHO 

oni!Cb!B810TCSI ycnOBIISI Bb!BO)l80 CBSI38HHbie CO cneuHcpiiKOJ! noCT8HOBKI! SKCnepHMeHTS I! 

/4/ 
I! ocooeHHOCTSIMI! ycTpOl!CTBS YCKOpi!Ten!l • Hanpi!Mep, .onH SKCnepi!MeHTOB c ny3blpbKo-

. BbiMI! KSMepSMI! oqeHb BS:lKHO HMeTb KOpOTKHlt COpOC 'ISCTHU H8 MHllleHb, 'ieM KOpoqe 

copoc, TeM MeHbwe pa3HHua B pa3Mep~x ny3hlpbKOB, o6pa3osaHHbiX nepsolt 11 nocne.onel! 

'18CTI!U8MI!, npoWe)lWIIMH qepe3 K8Mepy, H TeM nyqwe ycnOBIISI )ln!l 113MepeH1ISI lfO!ii!38UHH, 

nono:lKeHHe MI!WeHI! )ln!l BbiBOJlS BTOpH'IHbiX 'ISCTI!U C 38Jl8HHbiM HMnynbCOM I! no.o 

38JlSHHbiM yrnoM onpe.oen!lnOCb nyTeM pacqeToB. B JliiCcepTaunl! .oaeTc!l no.opoonoe H3no

)KeHHe MeTOJlS pacqeTa nono:lKeHI!SI MI!WeHII B BaKyyMHOlt KSMepe yCKOpi!TenSJ B MOMeHT 

copoca qaoTI!U Ha MI!WeHb c yqeToM nonpasoK Ha pacce!IHHoe ¥SrHI!THoe none sHe ycKo

pi!Ten!l, 3TO none 113MeH!IeT nanpasneHI!e Tp8eKTOp111! BbtneTSIOWHX 'i8CTI!U, 'ITO paBHOCI!nb

HO 1!3MeHeHI!IO nono:lKeHI!SI IICTO'IHI!KS, Jlmt ooecneqeHIISI nyqwelt cpOKYCIIpOBKII ny'IKS KBS)l-. . 

pynonbHhiMI! nHH3aMI! npoae.oeHo onpe.oeneHIIe nono:lKeHIIH. MHI!Moro I!CTO'IHI!Ka B rop1130H-

TanbHolt I! BepTIIK8nbHOlt nnOCKOCTSIX )lnSI HMnynbCOB BTOpii'IHbiX 11 -Me30HOB 4. II 7 rsa/c 

' ' 3 
I! MI!WeHII C pa3MepaMI! 115x5Qx2Q MM , 

<l>qpM11pOB8HIIe ny'IKS, np0113BO.IlllnOCb C nOMOlllblO qeTbipeX KB8JlpynonbHbiX ni!H3 

Mn-7, nosopoTHoro MSrHI!TS cn-40' I! qeTbipex Konni!MSTOpOB, Pacnono:lKeHIIe annapaTy

pbi nOK838HO HS pi!C, 3, no.opooHee C pacqeTSMI! BbiBOJlS ny'IKS MO:lKHO 03HSKOMIITbCSI B 

/4/ OT'leTe 
1 

a C OniiC8HIIeM cpOpM!!pOB8HIISI ny'IKS I! ero napaMeTpOB - B JlOKnS)le HS 
', . . /8/ 

Me:lK.OyHapo.oHol! KOHcj:lepeHUI!II no ycKopi!TenRM 11 np116opaM B )KeHese B 1959 ro.oy 

CocTSB ny'IKS onpe.oenllnCH pacqeTHbiM nyTeM. ny'IOK ni!OHOB c IIMnynbCOM 7 rsa/c 

HMen nO'ITI! MSKCIIMSnbHO B03MO:lKHbilt HMnynbC 1 nOSTOMY 8HTI!npOTOHOB Cpe)ll! rr-' -Me-

6 
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I 

30HOB He. oblno. He ObinO II K -Me30HOB, T8K KSK ceqeHne IIX o6pa30B8HHSI c O'leHb 

OOnbWI!MI! IIMnynbCSMII BeCbM8 Mano II OHI! I!MeiOT KOpOTKOe BpeMSI :lKI!3HII II .pacna)l810TCSI 

Ha nyTI! B KSMepy. OcHOBHoi! npnMecbiO Morna Ob!Tb TOnbKO np11Mecb ll -Me3oHos. 

OueHKa SToll npHMecl! ..oenanacb 1!3 reoMeTpl!ll KaHana, I!MnynbCHoro cneKTpa nyqKa, cpe..o

Hero speMeHI! :lKII3HI! ni!OHOB n HanpR:lKeHnocTII_ non!l a nosopoTHOM MarHHTe, Hai!.oenHa!l 

/9/ 
TSKI!M 00p830M npiiMeCb ll -Me30HOB COCTSBn!leT (5 :!: 2 )% • B03MO:lKH8!1 npHMeCb 

sneKTponos ne y'II!TbiBanacb. 

8 TpeTbe rnase JlHCCepTSUHH 113naraeTCSI MeTOJl BOCCTSHOBneHHSI npOCTpSHCTBeH

HbiX KOOp.OHHST TO'IEK no 113MepeHHSIM IIX 1!300p8:lKeHI!i\ HS CTepeOCHHMKSX, HCCne.OyiOTCSI 

B03MO:lKHbte Ollli!OKII 11 onpe.oen!IIOTC!I TO'IHOCTII, c KOTOpb!MH MoryT Ob!1'b nony'leHbi TSK!Ie 

xapaKTepiiCTHKII KSK I!MnynbCbi, yrnhi, npooern I! T,Jl, Jlll!l nepBH'IHbiX H BTOpH'IHbiX 'ISCTIIlll• 

Jlo 1956 ro.oa npOCTpSHCTBeHHc;>e BOCCTSHOBneHne KOOp.lli!HST TO'IeK B ny3b!pbKOBbiX 

KSMepax no 113MepeHI!SIM !!X KOOp.lli!H8T Ha CTepeOCHHMKSX .Jln!l cnyqag cpOTorpacp11pOB8HI!SI 

B cpe.oe c noKa3STeneM npenoMneHn!l 6onbwe e.oiiHI!Ubi c 6n113Koro paccTOSIHIISI a nHTepa

Type He paccMaTpHaanocb. 3ToT MeTo.o 1!3no:lKeH HSMI! HS CoaernaHHH no KSMepaM Bllnb

coHa, Jlllcpcpy3IIOHHbiM n ny3hipbKOBbiM KSMepaM, KOTopoe npoxo.o11no a OvHIH B Ho!lope 

/6/ 
1957 ro.oa • B nocne.oyiOmne rO.Ohi aHanorH'IHhil! no.oxo..o K o6pa6oTKe cTepeocj:loTorpa-

cj:lnl!·pa3BI!Banc!l B p!I.Oe naoopaTOp!!lt, 'Ycnex MeTOJlS MSTeMSTII'IeCKOJ! peKOHCTpyKUIII! 

TpeKOB Obtn ooecneqen p83BIITIIeM. Bbl'IIICni!TenbHOl! TeXHIIKII, CyTb MeTo.oa MO:lKeT Ob!Tb 

nerKO YSICHeHS 1!3 p11C, 4, HS KOTOpOM nOK838H XO)l _CBeTOBh!X nyqei\, npoeKTI!pyiOIUI!X 

TO'IKY HS nneHKY qepe3 npenoMn!IIOIUI!e cpe.Obl, MaTeMSTII'IeCKOe Bbtpa:lKeHI!e KOOpJl!!HST 

X, Y, Z 

x2 ' Y2 

cj:lopMynaMH: 

TO'IKII M B npOCTpSHCTBe 'l<:lpe3 1!3MepeHHb!e KOOpJli!HSTbl X I 1 y I , 

HS nneHKe II napaMeTpbl CHCTeMbl cpoTorpacpnpOBSHIISI )lSeTCSI cnet::yiOIUIIMI! 

z H
0 

+ d + 

X = 
X -I 

Y=~ 
X ·-·X y I 

I 2---
y2 

Bv 
x ~- (H + 

I 2- 0 

). 

2 2 
2 2 X +yl 

d)]. ns+<na-1)~ + 

y2 

+ d-' 2. 2' x9 +·y·2 
vn

3 
+·(n

3
-1) 1 1 (1 1 

v'n!+<n~-1) xr+ yl2 ). 
v2 

y2 

Haqano Koop..OIIHST CBH3SHo c nesolt cHcTeMol! cj:loTorpacj:ll!posaHH!I, Oc11 o61>eKTIIBOB na

pannenbHbl .opyr .opyry 11 nepneH.OHKyn!lpHbl nnocKocTn KaMepbi. 
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x •• yt 

x2' Y2 

Ho 

Koop.oHHSTbl TO'IKH M Ha neaoM Ka.ope, 

Koop.llHHaTbi TO'IKH M Ha npaaoM Ka.ope, 

Bb!COT8 tPOTOrpacjJHpOB8HHll 1 

d TOntllHH8 CTeKna, 

v 

B 

paCCTOHHHe OT 38JlHeft yanoBOft TO'IKH ·oo~eKTHB8 JlO nneHKH, 

0838, paCCTOHHHe Me:>K.llY OnTH'IeCKHMH ueHTp8MH 1 

n 
1 

= 1 - noKaaaTenb npenoMneHHH . aoa.oyxa, 

n 
2 

-noKaaaTenb npenoMn,eHHH cTeKna, 

n
3 

- noKaaaTenb npenoMneHHH nponaaa. 
;f 

npH HeKOTOpb!X paayMHbiX npe.onono:>KeHHliX 00 Onpe.oeneHHbiX ycnOBHHX tPOTOrpa<iJH-
"' /6,10/ ,.. < 

poBSHHll <iJopM~nbi MOryT ub!Tb ynpomeHbl • n3MepeHHll npOH3BO.llHnHCb OTHOCHTenbHO 

onTH'IeCKHX ueHTpOB, pac'leTbl - H8 sneKTpOHHO-C'IeTHOft. M81llHHe, np!i H3MepeHHliX H8 8BTO-
' /11/ 

MaTax pac'leTHbte ¢opMynbi ObinH aecKonbKO H3MeHeHbi 

Ha TO'IHOCTb onpe.oeneHHH KOOp.llHHaT TO'IeK a KaMepe, HMnynbCOB aapH:>KeHHbiX 'IBCTHil 

no H3MepeHHliM KOOp.ll!iH8T TO'IeK H8 TpeKaX, yrnoB Me:>K.llY cne.ll8MH 38pH:>KeHHbiX H He·JI

TpanbHbiX qacTHU H .opyrae napaMeTpbi coobiTHft OK83biB8IOT BnHHHHe: 

1, B03MO:>KHbie HCKS:>KeHHll OnTH'IeCKOft. CHCTeMbi; 

2. HCKS:>KeHHH· H3-38 .oe<iJopM8UHH nneHKH; 

3. HCKS:>KeHHll na-aa .llB!i:>KeHHll :>KH.llKOCTii H H3MeHeHiill nOK838Teng npenoMneHHll B 

paOO'IeM Oo~eMe Ha-aa HeO,llHOpOJlHOrO H8rpeaa; 

4. MHOrOKp8THOe KynoHOBCKOe pacceHHHe '18CTHU B nponaHe; 

5, HeO,llHOpO.llHOCTb MarHHTHOrO nonH; 

6. paaopoc nyabipbKOB aa cne.oe; 

7,paaopoc OTC'IeTOB (TO'IHOCTb H3MepeHHft); 

8. pac'leT no npnonH:>KeHHbiM ¢opMynaM; 

9, .IiOTepH 3HeprHH np!i npOXO:>K.lleHHH '18CTHU B nponaae H lleonpe.oeneHHOCTb B 

Kpnaoll npooer-nMnynbc, 

B .onccepTauHH no.op06Ho oocy:>K.oaeTcH KS:>KJlSH H3 STHX np!i'IHH. Ha sKcnepHMea-

TSnbHOM M8Tep!iane no H3y'leH!IIO OOp830B8HHll A -rnnepoaoa H !{ 
0 -Meaoaoa oTpHu8-

TenbHbJMH nHOH8MH H8 BO.llOpO.lle H yrnepo.oe C.llen8H8 oueHK8 TO'IHOCTeft H3MepeHHJi H no

K83llHO, 'ITO OnTH'IeCK8ll CHCTeM8 24-nHTpOBOft nponaHOBOft nyablpbKOBOJi K8Mepb! ooecne'IH' 
/10/ 

BaeT JlOCT8TO'IHYIO TO'IHOCTb H3MepeHHft Jlnll tllHpOKOrO Kpyr8 38.08'1 

B 'leTaepToft rn8ae JlliCcepT8UHH nanar8IOTCH HeKOTOpbte sKcnepHMeHTbl, ablnonHeH-

HbJe C noMOtllbiO nponaHOBbiX nyab!pbKOBbiX K8Mep, 

1. O.oaon H3 nepBbiX 38.08'1, KOTOpble pem8nliCb aBTOpOM JlHCcepTanHH, Oblna 38.08-
·+ 

'18 no H3y'leHiiiO B38HMO.lleftCTB!ift " -Me30HOB C ll.llp8MH yrnepO.ll8 npH SHeprHH 
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) 

! 

l 
l 

1 
J 

l 

1 

J 

/12/ 3 
250-270 Msa • J.1cnonb3oaan'll.Cb K8Mep8 c oo~eMOM p800'Ieli oonacTH 600 CM • Uenb 

STOft 38.ll8'1H B 1956-57 rO.llax COCTOHn8 B npHOOpeTeHHH OnbJT8 paoOTbl C nyablpbKOBbiMH 

K8Mep8MH B ny'IK8X '18CTHU OT yCKOpHTeneJI H peUieHHll npooneMbl 00p800TKH CTepeo<iJoTo-
/6/ < • 

rp8¢HJI • Hann•me. SKcnepHMeHT8nbHbiX peaynbT8TOB a 6nH3KHx HHTepa8nax saepr!ill noa-

aonHno cpaBHHTb H8UIH Jl8HHbJe C Jl8HHbiMH JlpyrHX 8BTOpOB H TaM C8Mb!M nponepHTb 
< /13-18/ 

Kaqe·cTaa aoaon MeTO.llHKH. Bee paHHHe paooTbi obmH BbtnonHeHbi nnoo c KaMe-

paMH ~HnbCOH81 nHOO C UOMOlllbiO CUHHTHnnHUHOHHbiX C'leT'IHKOB, npHMeHeHHe nponaHOBbJX 
+· 

ny3blpbKOBbiX K8Mep Jlnll li3y'leHHll " C -naaHMO.lleftCTBHJI Jl8eT TO npeHMyUieCTDO, no 

cpaaaeanro c .opyrHMH MeTO.llSMH, 'ITO SI.opo yrnepo.oa · Ha XO.llHTCH a caMoll paooqeJt :>KH.Il

KOCTH H XOpOtllO onpe.oenHeTCll TO'IK8 D38HMO.lleJICTBHH,K He.llOCT8TK8M nponaaa .onH STO

ro SKcnepHMeHTa cne.oyeT OTHeCTH .llOBOnbHO oonblllYIO nnoTHOCTb. Cne,llbl ll.llep. OT.ll8'1H 

COBepUieHHO He BH.llHbl B KSMepe, 

nony'leHHble peaynbT8Tbl no ynpyroMy H HeynpyroMy pacceHHHHM XOpOUIO COrnacylOT
/13-18/: 

CH c peaynbTa~aMH .opyrnx aaTopoa 

u· 
of 

(192,! 18,5) MOH, 

u· +·u· 
· oh 

+ 34 
.. ( 165 -22 ) MOH, 

uln 

a ln.. .,t 

( 120 + 38 
19 

MOH, 

= (296 + 35 28 ) MOH,. 

2. nepBOi!: p800TOJI B ny'IKe OTpHU8TenbHbiX nHOHOB C HMnynhCOM 7 rsa/c Obin SKc

nepHMeHT no HayqeHHIO ynpyroro p8cceHHHH nnoaoa H8 ao.oopo.oe. PeaynbT8Thi aToll p86o-
/19/ < 

Thi .oono:>KeHbl B.YI. BeKcnepoM H8 KneacKoft KOH<iJepeHUHH a 1959 ro.oy • B . .onccep-

T8UHH no.opooao nan8r8IOTCH MeTOJlH'IecKHe aonpocbt oop860TKH: noncK, 8Hanna . H n.oea

THtPHK8UHH cnyq8eB ynpyroro p8cceHHHH, VIa 550 OTOop8HHhiX H o6p860T8HHhiX cnyq8eB 

TOnbKO 218 Y.llOBneTBOpllnH KpHTepHHM KHHeM8THKH ynpyroro p8CCeHHHll, no 201 cny'l810 ll 

s¢¢eKTHBHoli o6n8CTH K8Mepht nonyqeao ceqeane ynpyroro p8cceHHHH . .onl! yrnoa a c.u.M. 

oonbUie 6° 

+ 0,25 ) u~f = (3,75 _ 
0

,
55 

MOH, 

nonHoe Ce'leHHe B38HMO.lleJICTBHll 0TpHU8TenbHhiX UHOHOB C BO.llOpO.llOM npH HMnynbCe 

6,8 rsa/c H8ft.lleHO p8BHb!M •q· .. (30 + 5) MOH, 3TH peaynhT8Tbl CpaBHHBMHCb 
to\/20 21/- < < 

c p8c'leT8MH no onTK'IeCKoft Mo.oenK ' • ny'IUiee cornacne nony'leHo npH cne.oyro-

lll HX U8p8MeTpax: 

-13 
R - 1.05. 10 

13 
Kc0,7Ll0 

c·M (p8JlHyc c¢epbl p8cceSIHHSI), 

CM -
1 

(Kos<iJcjJHUHeHT nornoUieHHll HyKnOH8)
1 

kt~ 0 (H3MeHeHHe JleftCTBHTenbHOft '18CTH BOnHOBOrO 'IHCn8) 1 

u·d =·5,5 MOH (.oH¢p8KUHOHHoe p8cceHHHe), 

u =21.0MOH • (ce'leHHe Heynpyroro B38HM~.lleftCTBllll). 
In · -

. rlpoae.oeao cpaaaeane c peaynbTST8MH SKcnepHMeHT8 npK HMnynbce " -Me30HOB 

9 

---------------------··----------------------



/22/ 
1,44 ralj/C . ·0 a TaiOKe C JlaHHbiMH npH Jlpyl'HX aHeprusx. Ma cpaaHeHHH peaynbTaToB 

npH. 6,8 If 1,44 raa/c JlllH aaBHCHMOCTH .\
2 ~ 

dO 
OT (Sin 0-'1: )/A 

'fT 
cne.oyeT, 'ITO .necMo-r-

ps Ha 6onbWOe paanll'llle B aHeprusx peaynbTaTbl B npe.oenax owu6oK coana.oaroT, ·3To 

CBHJleTellbCTByeT B.nonb3y noCTOHHCTBa nonepe'!HOl'O HMHYllbCa npH ynpyroM pacceSIHHH, 

'ITO paaHocunbHo nocTOHHCTBy aqxpeKTHBHoro napaMeTpa y.oapa, onpe.oensrowero aenH'IHHy 

C9'19HIIH aaaHMOJlBl!CTBHH nHOHOB C HYKnOHaMH, 

3, ,llanee B JlHCC9pTSUHH 113llaraiOTCH peaynbTaTbl H3y'leHHSI o6pa30BaHIIH · KacKaJlHbiX 
/23/ 

.rllnepOHO!J, BnepBb19 KaCKa.OHb19 l'llnepOHbl 6blllH 06Hapy:>KeHbl B KOCMII'19CKIIX nyq ax , 

XoTH nopor reHepaauu E -runepOHOB OTpHaaTenbHb!MH nlloHaMH BC9l'O 2 1 19 raa1 Bee 

>Ke HX JlOlll'Oe Bp9MH He y.oaBanOCb reHepHpOBaTb B na6opaTOpHb!X YCllOBIIHX Ha YCKOpiiTe-

llHX, n~pBb!e JlBa =- -rllnepoHa 6blllH nony'leHbl npB HMnynbce II- -Me30HOB 
'1241 . 

5,5 raa/c , ,lla:>Ke B HaCTOHIUee Bp9MH aaperHCTpHpOBllliO BC9l'O HeCKOllbKO .oecg TKOB 

cnyqaea po>KJleHHH E -runepoHOB OTpllnaTenbHbiMH nuonaMH, B .ouccepTSUHH no.zipo6Ho 

QnHChUlaiOTCH · M9TOJlhi 0'!'6opa 11 u.oeHTIItPHKanllll E - runeponoa, Ha 27000 ¢oTorpa-

¢usx c HMnynbcoM II- -MeaoHoB 6,8 raa/c uony'leH acero o.oun E- -runepon, a na 

75000 <iJoporpa<iJHHX C HMnynbCOM II- -Me30HOB - 8 raa/c HaA.oeHO 10 cnyqaeB o6pa-
• - /25 26/ . 

30BaHHH H pacna.oa E -runepOHOB • • no: 3TIIM 11 cny'l.aSIM onpe.oenena Macca 

E-.:.runepona, OKaaaawascs paanoA (1317,0:!: 2,2) Mas, H cpe.onee apeMH >KH3HH 
. . -10 

3TIIX 'laCTIIU 1 paBHOe 2,2,10 C9K, 3TH peaynbTaTbl nOJlTBep>KJlaiOTCH HOB9l!WHMII .oaHHbl-

Mil, 

06cy>KJlaiOTCH xapaKT9pHCTHKII 06pa30BaHHH H C9'19HIIe reHepanHH KaCKaJlHhlX l'Hne-

pOHOB B 38BHCIIMOCTII .OT 3H9pl'llll, noKa3b!BaeTCH, 'ITO· C pOCTOM 3Heprllll II -MeSOHOB 

HaMeqaeTCH 3Ha'IIIT9llbHbll! pOCT C9'19HIIH reHepaUHII E -runepoHoa, 

BnepBbie peaynbTaTbi aToro SKcnepuMeHTa coo6wanHcb na Kon¢epeHniiH uo ¢uaHKe 
/25/ 

'!aCTHU BbiCOKHX anepr11A B Po'!ecTepe B 1960 ro.oy • 

4, O.oHHM ua aa:>KHbiX peaynbTaToB, npiiBOJlHMbiX B .ouccepTauuH
1 

smnHeTcs o6napy-
/25/ ' 

:>Kenne MHo>KeCTBeHHoro po>KJleHHH cTpaHHbiX qacTHU • B JlHccepTanHH .oan no.opo6-

Hblll ananHa HeCKOllbKHX C06b!THll1 KOTOpb!9 HM910T 6onee JlBYX XOpOWO HJl9HTHtPHU11pOBSH-

HbiX CTpaHHbiX '!aCTIIU. Ha pHc, 5 .oaeTCH ¢oTorpa¢uH o6paaoaaHIIH A -rllnepona, 
0 +: 

.oayx K - 11 o.onoro K -Meaonoa Ha ao.oopo.oe. 3To 6bmo nepaoe npHMoe SKene-

p11MeHTMbH09 Ha6niOJl9HII9 MHO>K9CTBeH)IOl'O o6pa30BaHIIH 
/25/ 

l'HH nepBH'IHbl~ UHOHOB 

K -Meaonoa c pocToM anep-

5, KaK y:>Ke 6blllo OTMe'l.eHo, nponanoaaH nyabipbKoaas KaMepa noaaonseT npoBOJliiTh 

H3Y'ISHHe neATpanbHbiX UIIOHOB, Mx pacna.obl Ha y -KaaHTbl xopowo pel'IICTpHpyiOTCSI 
+·-

no e e -napaM, B JlHCCjlpTSUHII coo6waroTCR peaynbTaTbl H3y'leHHR nellTpanbHbiX nllo-

HOB 06paayiOIUIIXCR B OJlHOM aKT9 B3a11MO.Oel!CTBHSI COBMeCTHO CO CTpiiHHbiMH 'IIICTHUa
/25_;28/ 

MH · 
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3¢<PeKTHBHOCTb p9l'HCTpaUIIH y -KBaHTOB B 24-nHTpOBOl! nponaHOBOl! ny3b1£bKOBOA Ka

Mepe C Y'19TOM a<iJ<iJeKTHBHOCTH perHCTp3UIIH Hel!TpMbHbiX CTpaHHbiX '!aCTIIU paBHa (9;!:1)%, 

Ha ocnoae 188 cnyqaea o6paaoaaHHH Hel!TpanbHbiX cTpaHHbiX '!aCTHU, conpoao>K.oaro-

IUHXCR XOTR 6bl OJlHOA e +~.,. -napoli, aaperHc~pHpoaanHoA B KaMepe, .oenaeTcij:. ananua 

yrnoablx 11 anepreTH'IecKHX pacnpe.oeneHIIA y -KaaHTOB, Yrnoable H anepreTH'IeCKIIe 

pacnpe.oeneHHR y -KBaHTOB npH HaWIIX 3l1Eipi'IIHX nOBTOpSIIOT C HeKO'}:'Opb!M pa3Mb!TIIeM 

pacnpe.oeneHHSI. II O -Me30HOB II 6mi3KH K Yl'llOBbiM II HMnynbCHblM pacnpe.oeneHHRM +· 
II -

II fT- -Me30HOB H3 npoueCCOB C o6pa30BaHH9M CTpaHHbiX '!aCTIIUo 

npH onucaHHII aneMeHTapHbiX qaCTHU ace coapeMeHHbiQ T90pH11 nons HCUOllb3YIOT 
/29/ . . 

CPT-TeopeMy • 3Ta TeopeMa yTaep>K.oaeT, 'ITO mns nro6ol! .'lacTHUbl .oomKHa cywec-r-

aoaaTb aH'FH'laCTHua, KOTopas MO>KeT 6b!Tb nnH He 6hiTb HJleHTH'IHoll caMoll '!aCTIIue. B 

Te'leHI~e JlOBOllbHO JlllHTenbHOl'O BpeMeHH 3TOT 06utHl! 3aKOH CHMMeTpHH oapHOHOB He 

HMen 3KCnepHMeHTanbHOl'O UOJlTBep:>KJleHHSI0 noKa B 1955 l'OJly Cerpe, 'leM6epnim H 
/30/ . 

Jlp, OTKpbinH aHTHnpOTOH1 a aaTeM H aHTHI!ellTpOH, 0.oHaKO H nocne 3THX OTKpb!THl! 

6onbWOl! HHTepec .npe.o'cTaBllRllO .oanbHel!wee nOJlTBep:>KJleHHe npHHUHUa CHMM9TpHIIo B 
. • - /31/ 

1958 ro.oy 6hm ot'Hapy:>KeH A- -runepoH • nepBbll! aaps:>KeHHblll aHTHrunepoH 6bm 

o6napy>KeH a .Lly6He, B MaiJTe 1969 ro.oa Ha ¢oTorpa¢HRX 24-nHTpoaoa npon~Hoaol! ny-
. /32/ . 

ablpbKOBol! KaMepbl , B HacToswee apeMR aHTHrHnepoHbl reHepupyiOTCR SHTnnpoTona-

MH, T.e. B peaKUHRX, r.oe npHHHMaroT yqacTHe aHTH6apHOHbi, MayqeHHe o6paaoaaniiH 8HTu-

6apuoHOB 0TpHU8TellbHblMH nllOHIIMH npOJl0ll>K89T np9JlCT8BllRTb 60llbWOl! IIHTepec JlllH Bhl-

RCHeHHR npoaeccoa renepanu11 BB -napbl u ·aayqeHHR caoAcTB ~ aHTH6aplloHoB, 

B 24-nHTpoaol! nponanoaol! nyablpbKOBol! KBMepe anepable na6nro.oanocb o6paaoaan11e 

SHTIInpoTOHOB OTpHUaTGllbHb!MH niiOHaMH, 06 STIIX p93YllbT8T8X 6blll0 C006IU9HO Ha KOH-
/33/ . /34/ 

¢epenu11u B Kueae B 1959 ro.oy • XapaKTepucTuKH .onyx IIHTHnpoTOHOB ., o6paa?-

B8BIUHXCR npK B3aHMOJlel!CTBIIII rr ' -Meaonoa c HymonaMu , no.opo6no onacaHbl B 

.ouccepTauuH, 

B ny'IKe OTpuaaT9llbHbiX niiOHOB H3Y.'lMOCb T810K9 06pa30BaHHe A 
/35/ 

-rHnepOHOB 

C.oenana oueHKa ceqeHHR o6paaoaanus STHX qacTIIU npu nauinx aHeprusx 11 tiaeTCR cpaa-

HeHH9 C peaynbT8T8MH Jlpyrux 8BTOpOB1 HCnOllb30BSBIUIIX 

Bblute naweA, 

ny'IKil nHOHOB C SHeprHHMII 

TaKHM o6p830M C noMOWbiO 24-nHTpOBOl! nponaHOBOl! nyablpbKOBOl! KaMepbl npH 

pa6oTe ee B nyqKax nnoHOB 6onbiUHX aneprnA o6paaoaanocb 11 6blno aaperncTpnpoaano 

60llbiUHHC:"IB 0 'IIl.CTIIU H SHTH'IaCTHU 0 

+: - + - + 0 - 0 0 +: -
y, e e , f.L f.L , rr II rr , K K , K K 

+: 0 - -- -
pp, nn, AA, ~ .~ .~ .~ ,E ,· 
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X I ' 

x2 • 

yl - KOOp.!lKH8Tbl TO'IKK . 1J Ha neBOM KB.!lpe, 

y2 - K00p.!lKH8Tbl TO'IKK M aa npaaoM Ka.!lpe, 

Ho - Bb!COT8 cpOTOI'p8cpKpOB8HKSI 0 

d - TOnlUKHB cTeKna, 

V- pacCTOSIHKe OT 38.!lHeft yanoBOfi TO'IKK'OO~eKTKBa .!lO nneHKK, 

B - oaaa, paccTOSIHKe Me}K.!lY OflTK'IeCKKMK ueHTpaMK, 

n
1 

= 1 - noKasaTenh npenoMneHKst. aoa.!lyxa, 

n 
2 

-noKasaTenb npenoMn,eHKst cTeKna, 

n
3 

- noKaaaTenb npenoMneHKst nponaaa, 

npK HeKOTOpbiX pasyMHbiX npe.!lflOnO}KeHKSIX 00 onpe.!leneHHbiX ycnOBKSIX cpOTOI'pacpK-
/6 10/ . . 

poaaHKst cpopM>;nhi MoryT OhiTb ynpomeHbl ' • Y1sMepeHKst npoK3BO.!lKnKCh OTHOCKTenbHO 

onTK'IeCKKX neHTpOB, pac'leTbl - Ha aneKTpOHHO-c'leTHOJi M8lllKHe, npK K3MepeHKSIX Ha BBTO-
• /11/ . [ 

MaTax pac'leTHhie cpopMynhl ohmK HecKonbKO KsMeHeHbi 

Ha TO'IHOCTb onpe.!leneHKSI KOOp.!lKHBT TO'IeK B K8Mepe, KMnynbCOB aapst}KeHHhiX '18CTK!l 

no K3MepeHKSIM KOOp.!lKHBT TO'IeK HB TpeKaX, yrnOB Me}K.!lY cne.!l8MK 38pst}KeHHbiX K Heft

TpanbHbiX qacTHU H .!lpyrHe napaMeTphi coobiTHtt OK83biBaiOT snKstHKe: 

1. B03MO}f(Hbie KCKa}KeHHSI OflTK'IeCKOfi. CHCTeMbi; 

2. KCKa}KeHHS!o Hs-sa .!lecpopMBUHK nneHKK; 

3. KCK8}KeHHSI Hs-aa .!lBK}KeHHSI }KH.!lKOCTH K K3MeHeHKSI nOK838Teng npenoMneHKSI B 

paOO'IeM OO~eMe HS-38 HeO.!lHOpO.!lHOI'O Harpeaa; 

4, MHOI'OKp8THOe KynoHOBCKOe paccestHKe '18CTKU B nponaHe; 

5, HeO.!lHOpO.!lHOCTb M8l'HKTHOI'O nonst; 

6. paaopoc nyahipbKOB Ha cne.!le; 

7,pasopoc OTC'IeTOB (TO'IHOCTb K3MepeHHft); 

8. pacqeT no npHonK}KeHHhiM cpopMynaM; 

9, .IioTepH 9HeprHK npK npOXO}K.!leHKK '18CTKU B nponaHe K Heonpe.!leneHHOCTb B 

KpKsott npooer-KMnynbc, 

B .!lKccepTanKH no.!lpC>oHo oocy}K.!laeTcst Kam.!last Ha 9TKX npH'IHH, Ha 9KcnepHMea-

T8llbHOM MBTepHane no K3y'leHKIO 00p830B8HHSI A -rHnepoaos K K 0 -Meso HoB oTpKua-

TellbHb!MH flHOH8MH H8 BO.!lOpO.!le H yrnepo.!le C.!lenaHa OneHK8 TO'IHOCTeft K3MepeHHft H no

K830HO, 'ITO OflTK'IeCK8SI CKCTeMa 24-nKTpOBOfi nponaHOBOit nyablpbKOBOft K8Mepbi ooecne'IH" 
/10/ 

BBeT .!lOCTBTO'IHYIO TO'IHOCTb H3MepeHKft .!lllSI lllHpOKOI'O Kpyra 38.!l8'1 

B qeTaepTott rnase .!lKCcepTauKK HanararoTcst HeKOTOpbie aKcnepKMeHThi, BhlflOnHeH-

Hble C flOMOlllbiO nponaHOBbiX nyablpbKOBbiX K8Mep, 

1. O.!lHOtt H3 ~epsbiX aa.!la'l, KOTOpbie pemanHCh asTopoM .!lKccepTBUKH, obma aa.!la-
+ . 

'18 no H3y'leHHIO B38HMO.!leltCTBHit " -Me30HOB C S!.!lp8MH yrnepO.!la npH 9HeprHH 

t 
r 
'7 
~ 

/12/ 3 . 
250-270 Mas • Y1cnonb3osan'l1Cb K8Mepa c oo~eMOM paoo'lel! oonacTK 600 CM • Uenb 

9TOit 38.!lB'IH B 1956-57 l'O.!l8X COCTOstna B npHOopeTeHHH OflbiT8 paoOTbi C ny3blpbKOBbiMH 

K8Mep8MH B ny'IKax 'IBCTHU OT yCKOpKTeneft H peiUeHHSI npooneMbl oopaOOTKH CTepeocpoTo-
/6/ . • 

rpacjJKl! , HanH'IHe aKcnepKMeHTanbHhiX peaynbTaToB a 6nH3KHX KHTepsanax aaeprKlt noa-

sonstno CpaBHHTb H8IUH .!l8HHbie C .!l8HHb!MK .!lpyl'HX 8BTOpOB H TeM C8Mb!M nposepliTb 
. /13-18/ 

Ka'le'CTBa aosol! MeTO.!lHKH, Bee paHHHe paooThi oblnH BhmonHeHbi nHoo c KaMe-

pal\m ~HllbCOHa, llHOO C flOMOlllbiO CUHHTHllllSIUHOHHbiX C'leT'IHKOB, npKMeHeHHe nponaHOBbiX 
+· 

nyablpbKOBbiX K8Mep .!lllSI K3y'leHHSI 1T C -s38liMO.!lefiCTBlllt .!l8eT TO npeHMyiUeCTBO, no 

cpasaeaHro c .!lpyrHMH M:eTo.!laMH, 'ITO st.!lpo yrnepo.!la· aaxo.!lHTCst a caMott paooqel! mH.!l

KOCTH H XOpOIUO onpe;;tensteTCSI TO'IK8 B38HMO . .!leltCTBHH,K He.!lOCT8TKaM nponaaa .!lflSI 9TO

l'O aKcnepKMeHTa cne.!lyeT OTHecTK .!lOBonbHO oonbmyro nnoTHOCTb, Cne.!lhl st.!lep. OT.!lB'IK 

COBepweHHO He BH.!lHbi B KaMepe, 

nony'leHHhie pesynbT8Tbl no ynpyroMy H HeynpyroMy paccestHKSIM XOpOIUO cornacyroT
/13-18/: 

CSI C peaynhT8T8MH .!lPYI'HX aBTOpOB 

rr· 
ef 

( 192 .:!: 18,5) MoH, 

rr· +:rr· 
a · ch 

- ( 165 + 34 
-22 

MOH, 

"tn 

qln. lot 

(120 + 38 
19 

MOH, 

= (296 + 35 28 ) .MOH, 

2, nepsol! paOOTOit B ny'IKe OTpHU8TellbHbiX nKOHOB C HMnynbCOM 7 !as/c Obin 9KC

nepHMeHT no HsyqeHHIO ynpyroro paccestHKst nHOHOB Ha BO.!lopo.!le, PeaynbTBThi :;~Toft paoo-
/19/ . 

Thl .!lOnomeHbi B.Y1. BeKcnepoM Ha KHeBcKolt KOHcpepeHnKH B 1959 ro.!ly . , B·.!lHccep-

TanKH nO.!lpOOHO H3ll81'8IOTCSI MeTO.!lH'IeCKKe sonpOCbl oopaoOTKH: nOHCK, 8H8llH3 .H H.!leH

TKcpHK8UHSI cnyqaes ynpyroro paccestHHst. Y1s 550 oToopaHHhiX H oopaooTaHHhiX cnyqaes 

TOllbKO 218 Y.!lOBneTBOpHnH KpHTepHS!M KHHeM8THKH ynpyroro paccestHHH. no 201 cnyqaro B 

acpcpeKTHBHott oonacTH KaMepbi nonyqeao ceqeHHe ynpyroro paccestHHst pnS! yrnos a c.u.M. 

oonhwe 6° 

+ 0,25 
q~f = (3,75 - 0,55 ) MOH, 

nonHOe Ce'leHKe B38HMO.!leltCTBKSI OTpKU8TenbHhiX nKOHOB C BO.!lOpO.!lOM npH HMnynbce 

6,8 raa/c H8ll.!leHo paBHbiM •q = (30 + 5) MOHo 3TH pesynbTBTbl cpaBHKBanHCb 
tot /20 21/- . . . 

c pacqeTaMK no onTH'IecKott MO.!lenH • , ny'IUiee cornacKe nonyqeao npH cne.!lyro-

w HX napaMeTpax: 

-13 
R • 1.05. 10 

13 
K • 0,7L10 

c·M (pa.!lHyc ccpepbl paccestHHSI), 

CM -l { KoacpcpHuHeHT · nornomeHKst HyKnoaa), 

k
1

= 0 (H3MeHeHHe .!l9fiCTBKTenbHOfi '18CTll BOllHOBOI'O 'IKCna), 

u·d -·S.S MOH (.!lHcppaKUKOHHoe paccestHHe), 

q =21,0MOH • (ceqeHHe Heynpyroro B38HM~.!leltCTBHSI), 
~ -

npoae.!leHo cpaaaeHHe c pesynhTaTaMH aKcnepKMeHTa npH HMnynbce " -Me30HOB 
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C nO.MO!l.tbiO STOll KaMepbl u·pOBOaiiTCII TaKme H3y'ieHIIe· peaoHaHCOB II MeXaHli3Ma oopaao

aaHIISI OObl'iHbiX II CTpaHHbiX qacTII!lo 

OcHOBHhie BhiBOahi .gHccepTauHII 

1. PaapaooTaH oonhwoll KOMnnexc anuapaTyphl, axnroqarom11ll uecxonbKO nponaHOBhiX 

nyahlpbKOBhiX xaMep c paoo'!IIMH oo'beMaMII 0,6, 24 11 500 nHTpoa. 

2, nony'iellbl c!JOpMyUhl an11 BOCUp0113BeaeHl!ll UpOCTpaHCTBeHHeiX KOOpaiiHaT 'I'O'lKJ{0 

HaxOallllteliCII B Cpeaax C paanl!'iHeiMII noKaaaTeUIIMII npeUOMUeHIIS1 0 • no 113MepeHIISIM KOOp

aHHaT Ha CTepeOCHIIMKax, 

3, .LlaH · noapooHblll aHanHa aoaMomHhiX ow HooK np11 paooTe c nponaHoaeiMII nyaMpb

KoBbiMII xaMepaMII, Ha ocHoae auan11aa oonbWoro sxcnepnMeH.TanbHoro MaTepllana· onpe

aeneHei TO'iHOCTII npn paooTe c cpoTorpac!JniiMII, nony'ieHHeiMH Ha 24-niiTpoaoll nponaHoaoll 

nyaeipbKoaoll xaMepe. 

4, npoaeaeHO H3y'ieHIIe B3aiiMOaeliCTBIIA nonomiiTeUbllbiX niiOHOB C yrnepoaoM npH 

SHeprl!ll 250 II 270 Msa C nOMO!l.tbiO MeTOal!Kl! IIY3elpbKOBbiX KaMep. noxaaaHo, 'iTO He

Ball MeToanxa no cpaaHeHl!IO c sneKTpOHl!KOll 11 xaMepaMII BllnbCoHa noaaonneT nony'iaTb 

oonhwe caeaeHIIll o nponeccax aaaiiMoaellcTallll. 

5, J13UO}KeH OneiT paoOTel KaMep Ha. ny'!K8X OT Cl!HXpo¢a30TpOHa, BKUIO'lall pacqeT 

nonomeHl!ll MllweHII am1 Bblaoaa oTplluaTenbHeiX qacTIIU 11 ¢opM11poaaHIIH. nyqxoa nlloHoa 

Bh!COKI!X 3Hepr11A, 

6, VfayqeHO ynpyroe .paccestHIIe OTpiiU8TeUbHeiX nl!OHOB C IIMnynbCOM 6,8 rsa/c Ha 

aoaopoae. nony'leHHhle aaHHble oemll nepab!MII peaynb:raTaMH a .sroll oonacTH sHeprHll, 

fiallaeHO, 'iTO nonepe'!Hblll l!MnyUbC 'laCTIIIl He 113MeHIIeTCSI C l!3MeHeHl!eM 3Hep1'1111 nep-

BHqHoro IIHOHa. 

7, VfccneaoaaHO o6p~OBaHIIe KacxaaHbiX !'HnepOHOB OTpl!UaTeUbHbiMII nl!OHaMII, 

OnpeaeneHbl Macca, apeMII }Kl!3Hl! 0 ·a Taxme yrnoable 11 l!MnynhCHble xapaKTepl!CTl!KII o6-

paaoaaHl!ll STIIX qacTII!l. C,llenaHei aa"xnro'leHHII o xoae ce'leHIIII reHepan1111 oTplluaTenbHbiX 

KaCKa,llHbiX I'HnepOHOB C pOCTOM 3Heprllll nepBll'iHbiX nl!OHOB, 

8. BnepBeie sxcnepiiMeHTanbHo aoxasaHo, 'iTO c pOCTOM sHepr1111 HaneTaJO!l.tiiX oTpll-
. \ 

naTenbHbiX nl!OHOB pacTeT He TOUbKO Ce'leHIIe o6p~30BaHIIII 

HO TaKme IIX MHOmeCTBeHHOCTb, 

K -MeaoHoa Ha aoaopone, 

9. npoaeaeHo 113y'leHl!e reHepa!ll!l! "
0 -MesoHoa 1!3 np·oueccoa c o6paaoaaHIIeM 
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r-

0 - - . A -rllnepoHOB 11 K -MeaoHOB a " p- 11 " C -asaHMoaellcTBIIIIX np11 sHepriiiiX 

7-8. f'aa, 

· 10, 3ape!'l!CTpl!poBaHel cny'lall 06paaoaaHIISI 'imTH6apHOHOB 17 -MeSoHaMl! C 3Heprll-

ell 7-8 rsa, .LlaHel OCHOBHble xapaKTepHCTIIKll IIX o6paaoaaHl!ll B na6opaTOpHOll CIICTeMe II 

II B c,u.M. nHOH-HYKUOH. 

OcHOBHble peaynbTaTei ,lll!ccepTaUIIII ony6n11xoaaHbl 8 pa6oTax/3,5,6,8,9,12,25,26,32,34 13p/ 
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p If c. 1. CxeMa pacnono)KeHKH 24-niiTQOBOl! nponaaoBol! nyabiQbKOBOl! KaMepbl B 
Mai'HKTe Cn-40 • 1-ooor-peBaTenb Bepxa KaMepbl 1 2-0KHO }ln5I nyqxa, 
3-o6or-peBaTenb Jlaa xaMepbl, 4-aawHTHbill KO)Kyx, 5-oxaa JlnH ocneme.
aiiH, 6-paooqull o6'beM, ·7-pacwKpiiTenb c MeM6paaoi!, paa}lenHIOIUell npo
naa If BOJly, 8-Tpyoa C BOJlOll JlnH ttepeJla'lll }laBneHK5I 1 9-BeaTKnb JlnH 

aanonaeaiiH BOJloll, 10-MeM6paaa, paaJlenHIOIUnH BOJlY 11 BOaJlyx, 11-pac
WHpKTenb, 12-Bb!XnonaaH Tpy6a, 13- Mai'aKTablll 3Kp8H 1!3 CTMK1 oa )Ke 
r-nywnTenb 3ByKa II_ CT80lfnlf3aTOp alf)Kaepo }laBneHn5I1 JlO KOTOpOI'O npoHa
BOJllfTCH pacwupeaae ( 12 - 15 aTM), 14-sneKTpoMai'HKTHhili xnanaa, 
15-BeH~Knb JlnH aanonaeaaH nponaaoM, 16-Tpy6xa JlnH no}la'IK.BOaJlyxa 

liOJl JlBaneaKe 24-26 aTM. 1 17-BeHTlfnb JlnH pe"py):mpOBKlf CKOpOCTlf BblXOJla 
B03Jlyxa ua cTa6unuaaTopa,. 18-o6'beKTKBbl cpoToannapaTa, 19-xacceTbf JlnH 

nneaxu, 20-xopnyc . cpoToannapaTa. 
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