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I. I<AHAn PEJiliTHBLm11CimX H.InP HA ME)lJIEHHOM 

B~BO,UE H3 CHHXPOPA30TPOHA -

c:uauoro nyttxa BLIDe,JJ,ennux nporoHOB cos.n;a.er onpe.ztenenn~e rpy.n;

HOCTH ,ll;JIJI MOHTW!t8. B 3TOM pa~OHU K8.H8JI8. BUBe,n;eHHhtX YCKOpCHHUX 

su;ep. ITonuTRH npoBeCTH Ka.HaJI y<:xopennux SI)(ep B Henocpe.n;crBenuo~t 
c:-
~Jnt30CTH OT npOTOHHOrO KaHana MO:KCT npHBeCTJt K CYDtOCTDOliHOMy 

OCJia6JieHMD ero 38.1JlliTht, t.JTO B CJIOIO Otiepe,n:o orpaiU'ItJJIT B03MOlKHlin 

ypOBen:o, HCllOJIL3YOMOn :~mTCHCltBl"OCTH BhlBe,TCCHIIOrO nytJRa npOTOHOB 

Hs-sa ne6naronpMHTHhtX cf)OJIOBUX :r PaJtHaUHOHHhlX ycno BHtl B nsMepH

ren:onoM nannn:ooue. C arott ro,ucp· speHHSI l\enecoo6pasno 6u.no 6u 

. nonbtT8.TLCSI pa.SBeCTU nytJRH YCitOICHHflX sr.n;ep H npOTOHOB B CaMOM 

HattaJie BUBO.n;a. O.zum H3 BOSMO:&:ImX BapH8.HTOB pasMenteHHJt RaJtaJia 

YCKOpeHHbtX SI,D;ep Ha Me,1J,JIOHHOM BblBO,n;e H306paxeu H8. CXeMe I. 

llpe,n;naraeMUft B8.pHaHT, He OCJI8.611SIJI 3aJitHThi H JIOBYWRH ,l(JISI HHTeH

CHBHOrO nyqKa BJxBC,I(CHIIhlX npOTOHOB~ .nOSBOJIJ:reT npOBO,JUiTL GJieK

'l'pOHHHe 3KCnep~IMeHTbl B nyttKe penstT~~BHCTCKHX st,n;ep ( tr-'l'OM-'iHMi 

t:tp:aeltte:._1.1l:WlCltetl:O ) t a TaiaCe nO~KJIIlttHT:& K 3THM HCCJieJT,OB8.HHSIM 

CI\M-200, ttTO ;~aeT Bos:uo:m:nocT:& s:pqJeK'l'HBHee, nonnee Hcnon:osonar:& 

3TY ycra.HOBKY t o6ecnetJHB ee pa60TY BO Bpellst YCKOpemur H BflBO,n;a 

Kale npOTOHOBt Ta . .tt H pa3.1IHtJHflX an;ep B ynpaBJisteMOM peliCHMe COBMeCT• 

HO C .n;pyrHMH 3.1IeKTPOUHUMH MeTO,:naMH. C.ne,:nyeT no,rr,qepRHYTL raue, 

ttTO BntBO.n; pe.nstTHBHCTCKHX sr.n;ep lB. CHM-200 snattHTeJILHO pe.cnmpster 

HMeD~YDCSl rHnepH.n;epHyD nporpaMMy HCCXe.n;ODaHH~t sanJiaHHPODaHHY~ 

,l(JISI 3TOM ycTaHOBKH B nyllKaX Ita.Ot!OB. 
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n. t"ETO,IUitJECirn:E OCOEEHHOCTR YCTAHOBIGI CI\M-200, 

CYlltECTBEHHHE JJ;Jlfl MCCJIE,UO:EAHlm B ITYtUtA.X PEJillTHBVICTCimX 

.nJ!EP 

OT tntcTo 3ne:rtTponnux MeTO)(OB perHcrpa.n~nt ycro.uoaKy CHM-200 

OTJIHtJaeT B03MOXHOCT:& Hfi.6JID,l(8.T:& npaKTJlHICCKH B reOJieTpHH 4ll BCD 

KapTMHY B3aHMO)(e~CTmur, eCJIH OUO npOHCXO,I(HT B MHmeHH ( pacnOJIO

XeHliOit BHYTPH crp:vnxepnolt KaMepbt) ruiH na MPe rasa-nanoJIHHTenst. 

TaitHM o6pa30M, CTpHMepuast KO.Mepa MOlteT 6HTI> HCfl0111>30BO.Ha Ka.It 

60JI:&mast raSOBaSl MHmeH:&, SIBJISII>~SICH O~HOBpCMeHHO TpeKOBbtM ~eTeKTO

poM. 

llpH 3TOM npe~nonaraetcst H3MepenHe HMnyn:&con ( npo6eroa) sapSIXeH

HbtX npo~yKTOB peaKIU-t~, a T8.IOite KOHBepTHPYDIItHX B ltOHBepTOpe 

t - KBaHTOBe TaKaS! "rno6€iJILHast" HHCpOpMaUHSI npe,l(CT8.BJISleTCSl Be.CLMa 

BaEHO~ OC06eHHO B Hat~aJie HCCJie~OEaHH~ TaltOrO CJIOltHOrO no KOH

cpn:rypanrnl H MO.JIOH3YtJenHoro npor~ec ca,." KaK~-tM stBJisreTcst 133am.w~e~

CTBHe peJUITHBHCTCKOrO smpa C MPCM tnnueHHe He UeHee BBXHO 3TO 

OOCTOSITeJILCTBO H Ra flOCJie~yD~HX CT~HSIX HCCJie~OB8.HHm, KOr~a HanO 

noJiy'IJIITL KaK MOJ!tHO OO.liLme HHqlOpMe.nHH 0 nponeccax, COTipOBOl!t~aKllltHX 

HHTepecyJ>ntee pe,l(KOe SIBJieHHee ( HarpHMep, ~ BKJIDtJeHHB B TpHrrep 

ycTaHOBlCH CI\M-200 3JieKrpoHHK:vr, Bn:,l(eJISIDnten SJ,D;epuuit KYMYJistTHBHhllt 

3<JxPeitTJD03BOJISieT 1 H3Yt18.T:b OC06eHHOCTH peaKnHlt poQeHi'ISI DHOHOB 

( ItaonoB) 6on:&mnx aaeprHm. TaKHM o6pasoM, s~ecL pet~:& m~eT ne o 

npoTWBonocTaBJieHHH ycTaHOBKH CRM .. ·200 ,11;pyrHM 3JieKTPOHIIbi:U MeTO~o:M, 

a o B03MOJ:HOCTH BKJII>t~eHHSI B TpHrrep CRM-200 JID6btX 3JieKTpOHHliX 

,neTeKTOpOB H CHCTeM, CDOCOdliHX BUpadOTaT» ynpa.BJISIDntHI HllllYJI:bC B 

npe.nenax 1+2 MKcex. 
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nD6ast ,n;pyrast MRcpOpMa~PISI 0 per:~wTpHpyeMOM C06b1TPI:H, TpecJyiOJI(ast 

,n;Jist anaJIH3a 6oJI:oruero BpeMeHH, :uoxer 6uT:o BBe.n;eua B :rca.n;p c 

nOMOilti>D CBCTOBOrO Ta6JIO ( MapKlrpOBKa C06btTHSI) X) • C I(CJILD 

KOOp)(:HHanHH 6y,u;yli(HX HCCJie,I(OBaHlt~ B 06Jiacn~ peJISITHBHCTCKOtl 

st.n;epHO~ <f>H3HKJ.1 C nOMOJI{LI> TpeKOHbtX ,u;eTeKTOpOB.) flpe,n;cTaDJIJICT 

HHTepec,. ~cnrmr--tJ~)cnn;r~·:no~~c:;r·~fi3"j~;1rn';r~:oon9·nmnt ... nj)IJtJ~1cM.i:l" 
'( 

conocraBHTl> Mero.n;Ht~ecKHe oco6eHHOCTH CI\M-200 H 2-x Merpo:son 

nponanoBon Kru~epu. 

RaKOBLI Jte OCHOBHhle pa60t~He XapaKTepHCTHKH YCTaHOBKM 

CRM-200 ? 

I) _Pa6oql'f!1 oCS'LeM CTE!'fM~pHot KaMepu ycraHODKH CKM-2Q.Q 

(200 xiOQ X 60 CM:) onpe,n.eJIS:eTCSI MCJmOJIIOCHIIM npocrpan

CTBOM MarHHTa CII-4!, a Ta:ra:e HE'06XO)(HMOCTLJ) cpOTorpruJmponaHHH 

O,IJ;IIHM WHpOKOyroJI:LHhtM CTepeocpOTC•annapaTOM. ( e TO'ltKVI 3peHHSJ 

q)ororpaqmponamu~, 2-x Merponasr r:ponanonast Ka.Mepa npe.n:cTaBJisteT 

co6ott 2 o<heMa no I05 X 65 X 43 CM
3 

). CHCTCM£!, B/B HMnyJIL-

CUOrO nMTaHHSJ fl03 BOJIHeT npH HCCICiXO,li;HMOCTB yBeJIHtiHT:L ,nmmy 

CTpmAepnott Ka.Mepll ,ll;O 5 M H CiOJIE!e, np:vrqeM H3rOTOBJICHlte ,I(CTCKTOP• 

HOrO 06'DeMa SIBJiaeTCSl Ral< nOK8.3fi.JI OllbtT He OtleH:L Tpy,~toeMKOtl 

sa.n;aqett. TaK, HMpHMep, Ha CTeH,n;e )tJISI M6TO)tHtleCKHX HCCJie,JJ,OBa

HHlt B npo,u;OJI:EeHHe 3JI6RTpO,D;HOtt <:lfCTeJ.m OCHOBHOlt CTpHMepHOit 

KaMepu 6IlJIH BMOHTHpOB8.HH eme 2 CTpKMepnue KaMepH, KOTOpue 

nHTaJIHC» o.n;HHM H TeM ze reuepa~~opoM. 

x) B I974 ro.:n;y Ha CKM-200 nJiaHHpyeTcsr ocymecTBHT:L Ta.Kyll cHc

TeMy BbtCOKOBOJIJ,THOrO HMllYJihCHOrO llHTaHHst, KOTOpaR ll03BO• 

JIHT BRJII>ti8.TI> B TpHrrep llaJI~Til 3BM ,D;JISI npe~BapHTeJinHOfO 

aHaJIHSa ( B npe,:n;eJiax I MCelt) C06HTHJh KOTOpoe HlfXHO <llOTO

rpaJllHpOB8.TL. 
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2) YcranoBita CKM-200 - ra3onag M.r.uueH:&, SJBJistDntaSica 

O.I(HOBpeMeHHO TpeKOBHM .I(OT6KTOpOM, 

, ,W. l0 
.. '\.--./} 

C~ICTeMa HMDYJl':hCHOro BHCOKOBOJILTHOfO nxtTalU'Ul )(JIST CKM-200ru 
Ji.EP·~9/1 <! t.. 11/1 o t f' o c ru ~:~ n-M i? pb, 

06ecnettHBaeT HyJieBO~ DOTeHU,~iO.JlYF.HYJ£petUI8·Nt-9-!f&It.T.j*f;J18., tJTO ,n;aeT • 

B03MOEHOCTL pacnOJiaraTL BHYTPH CTpHMepHO~ KaMepu MHrueHL npaKTH

'l6CKH HS JIDcJoro BOII(eCTBa ( B TOM 'lHCJie 11 HS MeTaJIJia) C I~OJILJ> 

H3Y'IOHHSI B3a:tm:o,n;e~cT.mti1 SI.IT,pO-MpO ~ O,nHaKO HaH60Jiee npHBJieKaTeJIL

HUM SIBJISI6TCSI HCDOJIL30BaitHe B Y..S.liCCTBe MHmeHxt pa6oqero rasa 

ItaMepu: ttHCToro neona H tmcroro renl'Ist, a taae aprona H xceno

na, B KOTopux 6un ocymecTBJieH c~pKMepHun peEHM, 

,I(JISI Ha6JIJl,D;OHHSI 1 HatlpHMep, O,D;HOrCI B3aVIMO,I(e~CTBHSI ( Sa n~ntJI 

YCKOpHT8JISI) YCKOpeHHO~ ,-j.._ - tiaC:TNtll;I:i C SJ,D;pOM rasa-Hai10JIHHTeJia: 

B CKM-200 ( ~~2 , Ut. ) aeodxo.n;HMa HHTeHCHBHOCTL r-· .. !03 /I~Hlt11. v 

3) MaJiast DJIOTH_£_9Tb ,.l~adoqero rasa CT]HMOQHO~ Ka:MC;E~ 
2 . I 

CICM-200 SIBJISilOJ~erocn MVrUieJillD ( 0 19 Mr /CM ,i:,JI$( /L', · 

.Q,I7 Mr/cM2 Jl!IH He ) 

fl03BOJisteT C OOJillmOn TO'iHOCT::.Il H3MepSIT:h O'QeH:h MaJII:lC 3HeprHH 

SI)(epuux H nmepSJ.n;epHux <fJparMeHTI)B - npo.rr.yxron BSaHMo.n;encrmur 

B Ka.Mepe • TaR B reJUltJBOt1 CTpnMe)liO~ KaMepy .96JI~CTL PIMnYJibCOB 
(. J ._(..X t'-... .-:_ -( ()~! ~~ .. )/ 

a,n;ep, ne,n;OCTYDHUX ,D;JISI 1113MepeUPISI DO npo0tffau1;-(fr'paHPitreHa ~ 

r-:1~~-:I'O:-::lliKj B reJilUij ,I(JI.R SI,I(ep r'~JIHH f,~ -~ 0, 04 raB/C 1 .I(JISI 

smep yrnepo,n;a P c ~ o, I t5 n/c; B aeoHe P.}..~ 0.09 ra B/c H 

PC~ 0.26 raB/CX) ( COOTB8TCTBYll:IlHe orpaHH'ieHHSl ,ltJISI npona.HOBOit 

ny3Up:hKOBOlt ItaMepbt: I:.,.t~ 0,8 r3B/C H Pc:S;3,2 r3B/C ). 

x) CooTBeTCTBYDntJ.te rpaHH4HUO 3HatieriPISI R'.HHeTHtteCKHX anepnnt B 
reJIHH: T~--; o.I5 M3B, Tc~0.4 ~~3B; B lll!OHe: T.~ ~~I M3B, 

T0f3 M3B ( B nponaae: ~..L~87 t1iaB ) Tc ~470 M3B). 
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B03M01IHOCT:b MSMepemtSI no npo6er:LM 3Hepnnt Il).(ep-npo~yitTOB B CTpH

MepHO~ KaMepe BDROT:b AO 0.1 + I M3BJITOMHMO CBOero oqeaM~-

HOro npettMyii{eCTBa, IT03BOR.HeT TaiC:Ite SqxpeKTYIBHO HCITOR:bSOBaT:b 

MeTo,n; He.n;ocTarumittx Mace nptt KHHeJ4aTH1IecKOM auannse co6flTHi1 c 

yqacrtteM HettTpan»HilX 'Iacnn:(. 

4) ]Ee_MR n_~MRTiti cT~MeEH~:tt J~LI ycTmiOBKH CitM-200 

MOJ!CeT 6IIIT:b yMeHLrueHO ,11;0 I0-6 
COlt. 3'1'0 OSHal!aeT, qTQ nptt RaJIH-

tnJif pacT mntH ycitapennoro nyqr\a 1t tm6opoqHoro sanycKa 11epes 

KaMepy MOlteT 6UTL nponymeHO 106 YCKOpeHHbiX Il).(ep sa UHKJI 

( .n;o IO 7 npH n/n nttram.ut .-v IO ru) no cpaanen:r~D c :3-MSI st.l{paMH 

B llHM - )J;JUt 2-X MeTpOBOtl nporraHOBOil KaMe phi. 3a 3 KCI103JIIUHJO 

"J 300 tiaCOB ('"'. 105 UHKJIOB ) B paclotteM rase-HallORHHTeJie CitM-200 

dyJ.(eT npoucxo.n;ttT:& ·-..../ ro8 + IO 9 B3tiiDJO,D;et1CTBRn sr.n;pO-MPO (ttHCJIO v~ 
saperHCTpHp0B8.HIIUX B3aHMOJ.(et10TBHi;t 6y,I\eT SaBttCeT:& OT 3<}iqleKTHB

HOCTU Tpl1rrepa ;-:, .-:-. ro-3 ... ro-1 ) ,, 

5) _!,OliHOC!vr H3Me;eemtst rpmtOB B CKM-200 

Jl.Jist Ol~aHKH yxe ,l(OCTHTIIYTUll "J~Ot!HOCTH H3MepetnHf npnae~eM 

pacnpe;n;enemt.H onm6oK JIIsMepeinUt 1£eOT06]ammx TpeKOB B pe.n;:rtmc 

ttenipexnyt~enux pacna.n;ax K0 - Hesouoa, saperwcrpmpoaaunux B 

MeTpono.M cTpwMepHon Kauepe CII:Nf-j:oo ( pHc. 2, 3, 4). Ms npPIBe}.(eH

nux pacrrpe}.(enenPI~ MOXHO oneHHT~ cpe~nee suaqeHHe oruHdOK B 

trnmyJihCe AlJI' :::.~ 0.02, B IlJIOCKOM YTJie L\f"> ·~· O,I0 H TJiydltHHOM 

yrJie A\() ,J..~~· ,:l_.. ·""Y. 0~3° • CJIC,J(ye~~ l!IMeTh B B'Mt.n;y, qTO B 2-X MeTpO

DO~ CTpimepno}t Ka.Mepe sa cqeT 60JI~ruet:t CTa6HJI~HOCTU pe!tHMa 

( CHCTeMa "6JiyMJiattH") H 3HattHT9JCbHO 60JI~mef.t cpe~He~ ~JIMHhl 

HS:UepnewX TpeKOB, a6COJIK>THaSI TUtiHOCT:b HSMepeiiH~ MOllteT 6U:Th 
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cymecTBeHHO ynyqmena. 

Ha OCHOBaHJnH HM9lOlltv£XCst ,ll;aHHI:DCt MOJ&:HO OJitH,ll;aT:&, l.JTO B CHM-200 

npH ,TI;JIVIHB TpeKa [ .> 25 Cf\'j , B OdJiaCTR 1)/t; ~ 5 ran/C 

OIUttdKa B m.myJiboe c>y,n;eT pamta i't>~-, ~·~ 3 .. 4%. 

}lJISI TOt:lltOCTH Yf3MepemHl TpeKOB st,D; 3p B CTpHMepliO~ Ka.Mepe O'leHL 

6JiaronpHnTHMM SIBJISI9TCSI TO 06CTORT6JibCTBO, l.JTO 3)1;6CL MHOro

KpaTJJOe po.ccesnme npeHedpeJICHMO M:LJIO ~a)J(e )(JJSI TnJ!Cenux n)J;ep, B 

TO BpeMSI KaK B nponaHOBOftt I\aMepe MHOrOKpaTHOe paCCOIIHHe COCTaB

JI!leT OCHOBHOti HCTOt:fHHK OIUHdOK.TaK B COOTB9TCTBHH C <fJopMyJIOit 
• I 

,D;Jtsr no:amoro p~wyca sa otter Muoroiq)a rnoro paccemiH!l 

o.J ·t • p 0 ( €- ~() t 
(' ... - --------·-- __. ) 
I lVI It ;?;-

r,n:e p , i H e. - HMUYJI:OC E Maa/c, sapn,n; H ,n;mma Tpelca B 

OM vt3MepsteMon 'laCTHUII, p - OTHOW6Hvte CKOpOCTH tJ:aCTliU;J:I K 

citopocTH caeTa., X - paJutanlt1:0HEan .nnnua B eM, 

dUUII(JIUt B H3Mepen:VU'I HMTIYJibCa TOJI:E RO 3a CtJeT MHOrOKpaTHOfO pac-

cemntn B npoTID.HOBOiit KaMepe COCT~.BJISIIOT ,I(JI!l st,ll;ep (Jl. H C C 

P{2 .-vI ran/c COOTBeTCTBBHHO 8% H 14~ X) , a B CTpKMepuott 

KaMepe MnoroKparuoe paccestnRe ,ll;ELeT J\l)(p : .nnst renHeaoro ua-

nonneHHst O,I% H 0,2~; ,!I;JISI 1l901lOBOro HaTIOJIHBHHSI 0, 5% H I~. 
~\. 

6) 0 - 3JI8KT:pOIIbt B CT1H'IM9pHOtl KaMeye Cj{M-.2..QQ MoryT diiTb 

TaKJlte MCUOJib30BaHTl ,nJist H,IJ;9HT:WpH:taUHH st,ll;ep, XOTH 3TOT BOnpoc 

X) EoJibruHe omHdKH H3MepeH~SI ~WlYJibCOB B nponaHOBOM ny3NpbKOBOI 

KaMepe ,I(eJiaDT 3aTpy,n;HHT6JILHhlM ( HJIH UpOCTO H6B03MOJJCHblM) 

pa3,I(CJI6HMC no COOTliOWeHHID npoCier-HMilYJibC .JteitTOHOB H .o(.-qac

THn npa.KTHllBCKM ,n;1ui ncero wmrepaaJia M3Mepstewx npoderoB 

(cM.pHc.5), a raKXe pas~eJieBHe donee rstxenux ll,ll;ep (BKn~-
qaa: C) BUJIOTL ,11;0 r;J --v 1.5 raB/C ( CM.pHc.b). 
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TpedyeT ,JJ;OilOJIHHTeJI:&HbtX MeTO).U1'l8,~KHX HCCJie~OBaHlHt. 3,n;eCL O'IeHL 

BtliKllUM OdCTOstTeJILCTOM stBJISI8TCSI 'CO, \ITO B CTpviMepnon KaMepe 
r;:J 

MOryT dUT:& saperVICTpHpOBaiii~ C ·• 3JI9ICTp0Hhl 3HatlW!eJILHO M8HbillVIX 

snepnHt ( eM. rprupHKH Ha pnc .6), Ha lflororprupHH pHc. 7 :wsodpaxen 

TpeK KOCMHtleCKOH llO.CTHIUl B CRM·-200 C 0' - 3JieKTpOHOM C 

3ueprHett v 0, I Man • 
..J . 

IIJIOTBOCT:& d - aneKrponoa :la cne,n;e sapSixeano~ 'tlaCTH~u 

,n;aeTCSI COOTHOillOHHeM: 

r,n;e 7! H r"' - 3apSI,l~ qaCTVI~bl H OTHOmeJJHe ee CKOpOCTPI K CKO-

pOCTH CBeTa, h1
1t1 it.~ H ~\i l~ll:lX - MJII 1HMaJILHO.SI H MO.KCHMO.JILtta~ 3Hep-

> .. ) 
r~nt r) - aneKTpoHon, K - KOHCTa-Ira, paBnast 0, 039 Ms B/C,\'i Jf 

,n;nst nponana, 6,75•ro-5 - ,n;nn neJna, I,27•ro-5 - ,n;nn renHn. 

B CTpVIMepHOt1 KO.Mepe, HO.IlOJIH8HliO~ H90HOM, H8CMOTpSI Ha 3HO.'lHTeJI:&-

\'i HO MeHLmee 3HaqeHHe \V 1 t~~ , llJIJTHOCTL c - 3JI8KTpOHOB B He-

CKOJILKO pas MeHLme, \18M B nponaiOBOn nysblpLKOBOn KUMepe. TeM 

He Menee B03MOJltHOCTH Jm8HTMqnu:a:~HH qaCTH~ 110 MaKCHUO.JILHOtl 

3HeprHH 0''- 3JieKTPOHOB B CTpHM8)HOit KaMepe B npHHI.U'lne 3IHltlH-
'-J i1 ' 

TeJILHO 60JILWHe. TaK, HanpmAep, l6JiaCTL HMilYJILCOB, He,n;OcThTOli-
ft,) <"-' 

Hast ,D;JISI H,JJ;eHTH<flHKai.UU1 st,nep'\-MaK,J_HM8JILHOtl 3HeprHH c_l - 3JieKTpOHa 

COC TaBJisteT: B reJIHeBon CTp:vrMepJI·Jl.t KaMepe \;,l_ ~: 0, 35 rs B/C t 

Po~ I,I rsB/c; B HeOHOBO" CTPRM'~PHOtl KB.Mepe l:.J... -f 0,5 raa/c, 

Pc fi,5 rsa/c.( B nponaHOBOlt ny:3hlpLKOBOtl Ka.Mepe COOTDOTCTBYD• 

Iq:He 3HatteitHSI pa.BH~ r.,l ~ 4 rsB/c H Pc ~I2 rsB/C)x). 

X) llpH 3TOM CtlHTMOCL, qTO 3Hep:~HD Q' • 3JieKTPOHa MOJ:HO onpe

,1l;e11HTL, ecn:H ero npo6er R.¢ II) MM. 
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'J.Ory-r c.lly:t:H!b 3 rrapm,.te!pa: I) EPEOC:Th crp:vrMepo B; 2) rL'IOTHOCT:S 

ctpn.vepoB na e.n;~HHUY .JJ;JI~EH -rpeKa; :J) .Jl;JmHa crpm.tepon. 

Qqe:a:b BrutRHM SBJISeTC,ij tO, liTO B CTJHi1teiJHO~ ltcUrepe HMee!CJ1 B03-

MOXHOCTh ~3MepS!b nepB~~HYD nOHR3ru~RD ( ~~CHO ~OH~3aUHOHHHX 

B COO!BB!CTBZ~ C pacnpe~eneHM9M TI~t~ay. 3TO TI03SO~HeT TIO~y~at~ 

.n;OBOJJ:&Ho .xopom:r;1:e TOtrHOCTR B i!:.mepen;-m ~OHM3aU~:1 ( ·~ I5;7; ,n::: :r 

T:Pe:coB .n;;umoM 40 eM nplt ~ .---._/ 0.:3 )x). TaKYPJ: o6uaJ01,r J.w::.:rc 
("f\ -

OHHriX ~!3MepeR1BX Ha ycTa'HO~Y3.X Cir;~ TIOFE. 
' ~ . 

' 
,!I;OllOJIRHTe.'!:OSHX Me!OJUillec::~t~ JCj'\}tlJ!:t, 

' :J.' 

. . , ' 

. \ 
I 

:' 
' 

'f :, 

_,-, 

. t r. ~. 

qMOHHHX TIOTep~ B .~; - ~o~~.~n~o 1""';A ~n"":.~"'"'!'·".r 00"'"1····~-!"1;:~-~ - -'!""r.-r.-r~;-..":' ... ,,:' 
.1 • ._. ........... w _ ... •. ,..., ~ ........ ~,. '•·'~" ,.-- r.JJ,.;.~_,: 1' D tt .t-1 .... -~.1·:,~. i ·,... :· ·.; .~ 

. . 

m,mynr.coB 

X) .llJI:a· nponaHOBO~ l1-Y3HpoKOBO~ 
onm6KR ·\.} 3~. 
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st.n;ep, KOTOpHlt MOllteT dhtTJ:, nponynteH tJepe3 CTp~HepHyiO ltf.lMepy 

fl03BOHSieT MCUOHb30BaTb ~OCTaTOqHO TOHKWe ~· ~ KOHBepTOpht des 

ymep6a )(HSI TO\JHOCTH l13MepeHJHI HMTIYH:bCa 3JI8ItTpOHHO-ITO:.HtTpOHHOJt1 

napH (r-.J 0.05 .;.0,10). llpH 3TOM OCntee KOJJH'IeCTBO v.~,:i:WniOTf~T<:}

i&ifHii1' BSatmO,I(etfCTDHi1 SI,IJ;pO-SI,IJ;pO C yqacTl'!eM . J- KBO.HTOB dy.neT 

B I04 + 105 
pas dOH:bure, qe:M B npcnaHOB0%1 IIy:3HpbltOBOil JCO.Uepe. 

IY. TIPHMEHEiltfE Btill1f!:QP_QJJJ~.~r~fOll .. TJg}!}J.l~ J11Ifi..J!.9Mll!JJ~Iillll •. 
«POHA TIP¥! PAEOTE IIA TI!lUE.JUlliiiOr~1 IlY.tiKE .fl.!1~P..1 IC!fQl:~}U~H! 

]lO PEJillTHBMCTCIWIX 3HEPfUH • . 

B cnsrsw c ocymecTeneuMeM na cmuxpo{llfl30Tpone yCiwpennsr 

SJ;n;ep ,I(O 3HeprHH 5 f3 B Ha HyKJIOH H MC)l;JICUHOrO BlllBO~O. HX tt3 

YCKOpRT8JUI OTKphiBaiDTC.fl WM'POKHe B03MOlltHOCTM )J;Hfl npone,n;eirtHI 

3ItCilepmteHTOB B 06JiaCTYI peJIHTHBltOTCKOlt St)~epnon cflH3l·tl\.t1. 

O.n;naKo B nponecce TpancnopTHJWBKM H (lJOpMnponaHHSI BIJ!Be,n;en- . 

HOTO nyqtta MOllteT BOSHHKHYTL 3aMe'maSI ,I(OJIH cpOHOBllX trfl.CTli~. 

B uacToame~ padoTe paccMf\Tplr3aercn B03MOXIIOCTL npRMeaenHst 

MeTO,Ita BpeM8liH nponeTa ,ltJISl OT,~eJit3HHSI nytJKOBhiX traCTHl~ OT tflOHO-

BElXe 

PaspadoTauHaa B JIB3 annapaty:pa TI03BOJISieT onpe)~ennTL BpeMst 

nponeTa sapn!:eHHDtt t~aCTitrthl c TOtrflOCT:DD ae xy:nte .:!: o, 5 nceK. 

Ha pMc.B npwBe.n;eua cxeMa pacnono:steHHSI annaparypu. 

PasHHUa BpeMeH npoJieTa MeJ:,IT;Y ,ll;BYMSI 6a30Bin.Ut C'llST\JUKaMR 

,I(JISI 'tlaCTMI.'( C MaCCaMH n11 H mi.J ,D;JISI peJISITRBHCTCKOrO cnyqaa 

BupaEaeTCSI cne.n;yDmen ~opuynott: 

(I) 
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B cnyqae pa60TH c nyt~KOM penaTl'tBHCTCKHX a,u;ep Bee smpa 6y,nyT 

HMSTL 0,1l;HHaKOB08 OTHOmeHH8 in ~t H OTKJIOHeHHe HX B 

uarHKTHOM none.(B ~opMyne (I) pc - wunynLc onpe~enne:ub~ no 

OTMOHeHHil B :uarHHtno:u none , Se ~(.,('-itH<(\_, H\~ = ~ ) . 
JierKO BH,neTL, 'ITO )J;MH BOSX SI,D;ep C 0,1l;HHaKOBhiM i~~ H pc 

"'-· . 

pa3HOCT:& BpeMeH npoJieTa A'C Ciy,neT paBHa BYJIIle 

CJie,1l;OBaTeM:&HO, OT,JJ;8JIHT:&CSI 'UOZHO TOJI:&KO OT ci>OHa 3JieMeHTap

HHX qactwn, ecJIH nponeTuaa 6a3a C1y).(eT .noctaTOliH«. ).(JISI pa3.nene

BBSI p H. (/, • 

Hs (I) nony'ClHM ( .nna 3toro cnyqaa) 

2 (f .. ) 2_ AL 
L = .~ ( n~,ciji--

TipH pc • IO ra B/C H J.\ ·& • I HCeK 

L :::: 2:t u. 

ITOMHMO OlJEiT'C.lHKOBOro ro,n:OOKOlla B TpHrrep CKM-200 MOJ:eT 6JJT:& 

BKJII}tJeH qepel-ir~G:)5CK~m · 01.JeTtlHK DOJIHOfO BHyTpeunero OTpruteHHSJ, 

ltOTOphttt D03BOR.Shti1' pas,neJIHT:& tJaC:'tlmH C l • I H } • 2 B HH• 
' ··\ ~ 

TepBaJie HtmyJILCOB <'A - tJaCTIDl 6+I0 raB/C. 

B CJiyqae, ttor,na DOJIHLI~ DOTUK He npeBOCXO,D;HT 

(!+2) X 105 ..1,_ t ,li;JISJ BH,D;SJif!HHSJ 'laCTHI( C ·l.~ 2 MOryT 
UJIIKJI 

G. 

6UT:& HCDOJI:&30BaHU CllHHTHJIJISIL\HOJIHHe cqettJHKH, padotal>utHeVHH-

TerpaJI:&HHM a.MriJIHTY.ItHHM ,ItHCRpm.nmaTOpBllHe 

( Cpe,JUISISI 8.Ml1JIHTY.Ita HMfle OT 'IUCTHit C i: • 2 BtJetBepo 60JILme · 

cpe,ItHett aMJJJIHTY,D;H HJ.m • OT 'iai:THI.t C 2 • I) • 

l{JIS MBOrosapR,li;BHX HOHOB (?:? IO ) IIOEHO HCD011L30BaT:& ra30BHe 

CI(HHTeClJeTlJBRH C aMIIJIMTY.I\HHM HIITerpaJibHHM )tHCKpmlHHatOpO:Me 



- II -

Y • 3KCIIEPPIMEHTAJt:bHHE B03MOJKHOCTM CKM-200 

HaT He06XO,li;MMOCTM nepe'UfCJISITb OCHOBHble npodJieMU peJistTl'lBHCT• 

CKOt! SI,D;epHOlt cpH3HKH: OHM Cq,OpMy11~pOB8.HH B padoTaX A.M.BaJI,D;HHa, 

no,u;podHO H OCHOBaTeRbHO H3nOEeHH B npoeKTe 2-X MeTpOBO~ npo

naHOBO~ KaMepu, B KOTOpOM CO~epE~TCSI TaR:Xe O~eHD HHTepeCHOe 

npe~nozeaHe M.H.no~ropenxoro nadnm~aTb dHcrpue rHnep~parMeHru, 

po~enHue npw B3aHMo,ll;e~cTBHH aApa-c ~pow. rrone3HO duno dhl, 

O,u;HaKO, paCCMOTpeTD 3KCnepHMCHT6JI&HHC DO~XO,u;Y K pemeHHD HC

KOTOpHX 3~aq B OdJiaCTH peJISITHBHCTCKO~ ~epHO~ H rHneps~epHO~ 

~H3HKH B CBSI3H C HOBHMH B03MOEHOCTSIMH, ROTOpue OTKpHBaeT HC• 

DOJID30BRHHe CTpHMepHOM RaMepu ycTaHOBKH CKM-200. 

I) B 6JIHEa~mee BpeMSI Ha CHHxpopasorpone nnanHpyerca ycKo

pem~e H Me,nJieHHI:J~ BUBO,It st)tep reJI~SI ( ,.::J.. - tJaCTHU ) • 

fl03TOMY Hapa,u;y C npOBO,lJ;IDAbiMH B JJB3 HCCJIC)f.OBaHHSIMH B nytiKax 

.u;enTpOHOB, ,ItOJIXHO 6HT» HaqaTO H3yqeHHe B3aHMO,D;e~CTBHSI peJISITH• 
> 'ti 

BHCTOKHX r~ • qacTHU C ~paMZe OcodY~ HHTepec S~eOL npe,ncTaB-

JistDT ~~ol - B3aHMo.nencTBHst, xopowo Hadn~aeuue B cTpHMepao~ 

KaMepe c renHeBHM nanonHeHHeM. Hawdonee npocron no TpHrrepy 

3KCnepHMeHT - HadJID,lJ;CHHe BC8X B03MOZHYX B3aHMO,D;eHCTBHn SI,D;pO

SI,D;pO. flpH 3TOM CTpHMepHaSI KaMepa 3anycxaeTCSI CHCTCMOm cq§rqH

KOB x) ( neOon»niHX no nnOnt8JI:H - no pasMepmt nyinta. ) odnapYlJCHB

me~ ycxopenHoe n.u;po .u;o KeHepY npm orcyrcTBHH atoro s,npa nocne 

nee. htnnmty,rr.a nocne.naero , C'QEJT\Uflta " 3apesaeTcst" aMIIJUtTY.ItHI:Ul 

x) HaHOonee aqxpeKTHBHDIM 6uno CSu HcnoJI&30BaHHe(oco6eHno ,nnst 
,,(_d .. - B38.HMO~e~CTBH~) O,ItHOI HS CHCTell HedOJI»mHX DpODKB.Mep, 
C03~aHHHX B nB3) B npOCTelmeu pezmve nponopnHOHaJI~HOro C~eT
tUtKae 

' ! 
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,ll;t'ICKPHMHHaTOpOM, tlT06H HCitJID\HfTl· C06RTHH, KOr.n;e. cpparMeHT -

pesyn:&rat s.n;epnoro nsamMo.n;ei1cTBl'tsr, cnyllaMHO coBnaBm11:tt no P/_t;; 

c Ha.JietaiOiqRM sr.n;pmA 7nona:n;et B " r:ocneKaMepHht:tt" reJiecxon. 

3ra nepBasr 3 Kcnosmu:r,ur :uo:z:er 6hlTJ, npone.n;eHa B · Ol<rSJ6po Mecsrue, 

ecnm Me.n;neHHUi1 B~Bo.n; .~ - t~acrm~ Ha CKM-200 dy.n;eT ocy~qectBJieH 
UI-OH!J 

.n;o &R~@~ft I973 ro.n;a. 

2) Tio.nyqeHHasr, TaKHM OcSpasoM, Odntasr HRqJOpMaUMSI 0 pa3JIHqHJiX 

peaK~iUlX B3aHMO,:n;efiCTBHSI MOJlteT OlCa~aT:&CSI CTB.THCTHqeCitH H8).1;0CTa

TOqHOlt ( Odutee tliiCJIO saperHCTpH]>OBaHJUlX B36HMO,:n;efiCTBliJJl.--v I05), 

0).l;JI6KO, 3Ta JIIHcJlOp:MaJ~Mg ,11;6CT D03l40JB:HOCT:b npaBHJI:bHO Btt6paT:& 

donee xeoTitH:tt rpHrrep ,D;JISI .n;an:&nu~mero mocne.n;oBa.HHSI pe.n;KMX 

nponeccoB, npe.n;oraBJISIPJllt~X HHTepe1: x). 

ro,n;OCKOTIHqecKaSI CHCTeMa CI\M-200 BHpa6aTblB68T TpHrrep np1lt HO

nycKaHJltH21:3, 4 M cSonee qacTPrn;, n o.n;nonpeMeHHO c TpHrrepou "Bu

di:JBaHHSI H3 DY'Qita" D03BOJISICT Bli,ltt~JISIT:b peaKI.\H:DI Tmta 

ol4 -4- r:L2.. ~ o(,-t -+ 0...2 + 0..) 

r,Ite Cl - cr· .~ .W !:, ;·' H .n;pyrli!e JA830HH t pacn8J];allntHeC$1 C 
. }-

HcnycxaHHeM a-x H donee tlaCTHU. 

OtJeH:& Be.J:HHM .It11S H,IJ;eHrmfiJHKai~PIH qacrvn.~, pO,ItHBnmxcst B f~i.- -naaiD~to

.n;ettcTBHHysrnnsrercSI TO OdCTOSI181I:bOTBO, tiTO 3TO B36KMO,ItencTBHe 

RBJISI8TCSI ( KaK 3TO dHJIO 0TY8t18HO B " nponaHOBOU" npoeKTe) 

H30TOnHqecKMM ~HJI:b~pOKe 

x) B Hactosrntee Bpeusr Be;n:yrcsr pacqeru ( no MoHTe-Ka.pno) 3qxpex
THBHOCTH TpHrrepa CKM-200 K paSJIHtnmM peaK~~UW r.iJ}...- B3aHMO-

)J;e~CTBHSie 
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3) Hs s~aq penaTHBHCTcxo~ ~epnon ~H3HKM, ue tpedy~men 

ua CKM-200 onoxuoro TpHrrepaJcne~yeT OTMOTHT:& nponeco\ 

2t.. ________ -···· .,.--·--- -···-··_"Zt 

------····-... ·" -·~---·--.. ---

ltOTOpH~ npaKTHtleCKH He B03J.t0JCHO Ha6mo,n;aT:& ,n;pyrHMH MeTO,IT,ClMHX) • 

Rnaro,n;apa don:&moMy npo6ery 3neRTponon 11 nosnTpono:a B ro.3e - . 

HaD01lHHTene . B CKM-200 npH COOTDOTCTBYilllleM YMeH:&UlOlll'llrl MarBHTHOrO 

nona nosMoauo HsyqeaHe 3Toro npoQecca,ecnz ero coqenHe ue 

MOH:&me Io-28 CM-2 ( TeOpHst npe,n;CKaSblBaeT '-"'I0-26 cu-2). 

4) BosMOXHOCT:& na6niO.n;aTI> B CRM-200 penSITlfBHCTCiute rnnep

<flparMeHTli no CYDtOCTBY OTKpbiBaOT HOBYI> 06JiaCTb HCCJie.n;onamflt • 

BRJIIl'QOHHO B TpHrrep pacnaJI;a ~~-~ I'r+n- .n;aeT B03MOlltHOCTb B 

np:U:HUHnO nonytlaT:& H KHHOMaTH'QOCKK Bli,D;enaTL 1IIl0bt9 rKIIeps:utpa B 

peaKUHSIX TKD8. 
A2 j t.:' ·::2 

-:2;( .f J:_2. ._...,. Lf f. (1 ·(- Z:..J, . 

CetleHHO TaKOI't peaKIUUt, DO-DH.D;lWOMY, dy.n:eT tJtrorrJ Mane, HO 

6on:&moe KOJIHt~eCTBO B3aHMO,nencTEH~, npo~tcxo;n;stll\HX na a,n;pax rasa 

CTpHMepHO~ KaMepu, D03B01lstOT BS~OBT:&Ca Ra ycnex. 

:a rHIIepSI,II;epuol! nporpa.MMe Cl':M-200 nam6on:&mHlt HHTepec 

npe.n;craBnaor cne.n;yDmHe npo6neu~: 

x) Ha aro odcrosren:&cTBO odpar~nM Hawe DHHMaHHe D.Tpoau, 
A.HHRHTHH, A. racnapau. 
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a). HaCSJID,II;eHHe PI Hsyqetn~e TSI:rceJIHx r:Hnepsmep; 

CS) MsuepeHHe BpeMeHH JICH3HH :rHilepS~,I~;ep; 

B) kiCCJie,II;OBaHHe pe30HaHCHUX COCTOSIHH~ B pacna.,l.(ax rHnepSI.n;ep. 

OCSnyqemte CRM-200 B nyllKax pena~~HBHCTCKHX n.n;ep aHaqnren:&Ho 

pacmup.aeT cymecTBYKliilYI> rHnepSI,II;epnyD nporpawy H nosnonsrer 

HCfl011:b30BaT:& YHHKaJI:&Hlle B03MOJ:HOCTH, CBSI3a11Hhte C Ha.611J),11;8HHeM 

peBSITHBHCTCKHX rKOep~ep. 

YI. KPATKME BHBOJIIj 

YcraHOBKa CKM-200 SIBJisteTCSJ ~~cJ~£fleitTHBHHM npH6opoM ,nnSJ Hccne

,II;OBa.HHtf WitpOKOrO Kpyra npoCSneM peJISJTHBHCTCRO~ SJ,n;epnof;t H rJmep

JI,D;8pHOt! $H3HKH c CSon:oruo~ nepcneJ:TKBOlt nsyqeuPia nsaHMo,n:e~cTBHJi 

SJ,D;ep c nee cson:&mHMH H CSon:&nrH"MH .1:. no Mepe ocyutecrnnemut HX v 

yCKOpeHHSI Ha CJr!HXp0£pa30TpOHe JIB~t H nODLiillOJU1SI HX HHTeHClfBIIOCTHe 

C TOtlltH 3peHHSI nepcneKTHB YCTalJ OBKH ·CJ\M-200 ,OlJeH:& B8JR:HOlt TaKliCe 

RBJISJeTC.fi B03M0l\HOCT:& BKJIJ>qenH~ i ee TpHrrep HHcpOpMaUHH C ,n;pyrHX 
• 

3JIOKTpOHIIHX ,neTeKTOpOB H YCTaHOFOKe 

OCSnyqenHst ycraHOBKH CKM-200 B nyq&e penaTHBHCTCKHX st,JJ;ep Moryr 

CSI:lT:D npone.n;eHH C OOMOJrt:DI> 03<I>A CSe3 YJllepCSe. OCHOBIIO~ nporpaJ..IMe 

HCCJie,II;OBaHH~, DOCKOJI:&Ky ycKOpeHPISI npOTOHOB H ~ep pa3HeCeHU 

no npeMeHH. Bonee roro? B03Moxnocr:~. na6nJ>,n;enwst rHnep~lparMeHTOB 

CSOJI:&WO~ 3HeprHH, pO,D;HBlliHXCSI BO B3aKMO,ne~CTBHH YCKOpeHHHX ~ep 

c n,n;pauH)cy~ecTBeHHO pacmwpstmr nnanmpyelwe Ha CKM-200 wccne

~onanus B o6nacTH rHnepa,n;epHo~ ~H3HKH. 
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R o6pa60TKe CHHMKOD H auammy PE'SYJibTaTOB EeJiaTeJI:&HO npit:BJlettb 

BC6X 38.HHTepeCOBaHHblX <pH3HKOB H OC06eUHO yqacTBHKOB " nponano

BOro" npoeKTa1 KOTOpHe MOrJIH 6~ Ha CKM-200 peaAm30BaTL qaCTb 

cBoen nporpaMMY. 

(!). ;J_p. ~---· «> /. 

~'?J\. 
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