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HsyqeHl'Ie CTPYKTYPH Be~eCTBa C UOMOIIII>D xopomo UOHJITYX 88.KOHOB 

3JieKTPOM8I'HeTl'ISMa CYrpaJIO orpoMHYJ) pom, B qlZSIIKe. lt1IJI 06'1,SICHeHHJI 3KC

uepBMeHT8JII,H!lX 'AaHHHX uo 3JieKTPOM8I'Hl'ITHOft CTPYKTYPe HYRJIOHa HaM6y 

uocTy.rmponru/I/ c~ecTBOBaHl'Ie BeKTOpHHX MeSOHOB. BnocJie'ACTmm, 6JiarO

'Aap!i, B OCHOBHOM, pa60T8M Ca.Kypal'l/21, BYSlCHl'IJiaCL rJIY60ItaSI CBSISL SJieKT

poMarlmTHHX pacua.noB BeKTOPlmX,MeSOHOB C ~YH,D;aMeHTaJILHHMH H,neSIMH Teo

p:im tta.rm6pOBO'IJHHX llOJieft. Iii.rm npe'ACitasaHH H 06HapyiteHH p • w PI tp -

MeSOHH, Hrp8.1Jlll!e 6om,mYJ) pom, B qlZSHKe SJieMeHTapHHX 'IJaCTHJl. KoHitpeT

HHM BHpallteHl'IeM CBSISH CBOftCTB BeKTOPHHX MeSOHOB H CTPYKTYPH 'IJaCTHil 

SIBHJiaCL MO'AeJIL BeKTOPHOft 'AOMHHaHTHOCTH/2/. Hrul60Jiee.c~ecTBeHHHM ua

paMeTpOM MO'AeJm SlBJISleTCSl KOHCTaHTa uepexo.na ~TOH - BeKTopimft MesoH, 

:e.rm CBSlSaHHOe C Heft OTHomeHl'Ie BepOSITHOCTH pacna'Aa, HanpHMep, p-MeSOHa 

Ha aJieKTPOH-UOSHTPOHHYJ> napy It UOJIHOD BepoSITHOCTH pacua,na (Bf)• neP

BOe HSMepea:ee STOA KOHCTaHTY B ']Jy6He/3/ np:e HSY'IJeHHH pearoum IrP - . 

r pee 5 
B0 = -- = (5,3 + I,I) x IO- , 

J rtot -
BUOCJiejcTBHH uomBeJ)llUteHHoe HSMepemun.m Ha BCTpe'IHYX UY'IJ!taX B'HOBOCH-

6:epc1t/4/ :e Opc/5/ (uocJie'AUee Ta6.rm'IJHOe 3Ha'IJeHl'Ie B p = (4,3 ± 0,5)xro-5~ 

liCXO.IUI H3 MO'AeJm BeKTOpHOA 'AOMWUUITHOCTH, SJieKTpH'IJecm pa,ItHYC n:eoHa 

paBeH 0,63 <PM. 
B OCHOBe 3Toro pesyJILTaTa JiellmT MeTO'A yqeTa 6.rmimflnmx Cmll'YJISIP

HOCTeA. O'AUaRO HeT rapaHTHH, 'IJTO p-MeSOHHM cmtryJISipHOCTL KOHTPOJIH

pyeT BCD o6JiaCTL 3qlfleKTHBHYX Mace BHPTYaJILHHX ~TOHOB, BUJIOTL 'AO HYJISI. 

EoJiee Toro, BeKTOPHM 'AOMHHaHTHOCTL ncUYTYBaeT saTpy'AffeHl'ISl np:e on:eca

mm ~p,$U<Topa HYRJIOHa. B CBSISH C HSJIOllteHHYM, 6om,mYJ) aKTYaJILHOCTL 
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npno6peT8DT OllHTN no HSMepemm qiop.wfaRTopa Ill'IOHa BHe o6JiaCTH p-mma. 
H oco6eHHo B npocTpaHCTBeHHOllO'AO6Hoil o6JiacTH. 

FiJJIO npe,It7IOllteHO HeCKOJIJ,KO MeTO'AOB HCCJie'AOBaHl!JI qlOpMqaKTOpa Il~

MeSOHa B npocTpa.HCTBeHHonO'AO6Hoil o6JiaCTH nepe,namwx m.my.m,coB. Han6o

Jiee ycnelllHllMH 'AO cmc nop ormTm.m: 6wm attcnepHMeHTN EpayHa H 'AP/6/no 

aJieKTpopo,ir,n:emm Il-MeSOHOB Ha HYKJIOHaX, HanpHMep, B peruaum e- + p -

e- + W + n • B 1959 rOM <!Jpa:3ep/7/ nOK8.SM, 'ITO HS TaKOro POM 8KC- . 

nepm.1eHTOB, nOJII,ay.Rcr, aKcTpano.nmni:eli Tnna tJy-Jloy ,ll;Rqxllepemma.m,HHx . 

ceqem K BeJIHtJHHe t = JJ 2 ( JJ -Macca Il-MesoHa) , Moimo naBne% BeJIH

tJHHy qiopMqiaRTOpa Il-MeSOHa. C TeX nop 8KcnepHMeHTaJII,HHe TO'lHOCTH npn 

ll:SyqeHHH 8TOli peaxmm y.nyqmwm:cr, Ha O'AHH-,I!;Ba noP.R,JtKa, O,IUlaRO lI B 

HSCTOSllllee BpeM.R OHH ~exo He nocTaTOtJHH ~ npoBeneHH.R CKOJIJ,KO-Hll6y.m, 

onpe'AeJieHHol 8KCTpanO;,rmnilI K Il-MeSOHHOMY llOJIIDCY • Ilo8TOMY B a:Ecnepmt.eH

Tax BpayHa lI 'AP/6/ lI ]J.pyrHX aHMOI'HtJHllX OllHTdB/ aBTOPH 06!:RHO HSB

JieRaJOT lIHqJOpMa.UmO o qioJJ,$iltTope Ii-MesoHa, nOJI1,ay.Rc1, TaK Has1rnaeMoil 

8JI8KTpHtJeCKOli 6opHOBCKOii Mone.m,ll) H pacctJJ!THBaS nonpaBKH K Hen M8TO,JtO1,l 

,ll;RCnepcHommx COO;HomeHHit ~ qmccnpo:arumoro t (MeTO'AOM BepeH,ttca/9/) •· 

TaKHM cnoco6oM B pa6oTefIO/ nOJiyqeHo SHa'leHHe cpe,ItHeKBa,l{PaTRtJHOro 

p8,I!,Hyca II-MesoHa <ri12 = 0, 70 <he. XoTJI B.BTO.PH nottBJJSB8llT, 'ITO :e:cnom.

syeMaJI Mone.m, HenJIOXO OimCSBaeT pa3JIH"mY8 acneKTH aKcnepnMeHTaJII,HHX 

MHHHX npH BYJI8T8 POir.na.mtHXC.8 Il-MeSOHOB non MaJISMH yrJiaMH no OTHome

mm K HanpaBJiemm BHPTYaJIE,HOro qJOTOHa, TeopeTHtJ8CltaJI HeO,ItHOSH8'lHOCTJ, 

HHTepnpeTBIUm 'MHHHX OCTaeTCJI B8CT:,Ma SHa'lHT8Jir,HOI. ABTOPH/6/ r/IO/ He -
1 ' ' 

npll:BO'AJIT o~eHOK CHCTeMaTHtJeCKOft onm6KH B <r#> /2 , CBJISaHHOI c Hcno.m,--' 

SOBaHHOI MoneJIT:,ll). 

lo(fma'ATepoM"II/ 6&JI npe,It7IollteH M8Ton onpeneJieHHJI qJOI»Aifap;Topa II- . 

MesoHa no HSMepemm ,!!;Rgxl)epemma.m,HHx ceqeHHft ynpyroro pacce.RHHJI nOJio

DT8Jir,HHX H OTpmuiT8Jir,HHX II-MeSOHOB Ha JI]J.p8X re.mm, 6asnp,Ymtdca: Ha 

TOM o6cTOJITe.m,cTBe, tJTo uaocllll:H JI'Apa He4 pa.BeH HYJID u, TaKHM o6pBJJOM, 

a:'AepHoe BSaHMoneilcTBHe nOJIODT8Jir,HHX H OTPllµ8,T8JII,HSX II-M83OHOB C S]J.pOM 
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nOJmHo 6:sTr, o,ll;RHaKOBHM. B pa~oTax Kpoy H 'AP/121 no paccemnm Il-Me

soHoB Ha reJIID!I 6SJIO ~eHO, tJTO SRPS'AOBY! pa.ItHYC II-MeSOHa pa.BeH 

(2,96 ± 0,43) ~II. KpncTeHcei/131, O,IUlaitO, noKBJJM, 'ITO 8HMH3 8THX -

MHHNX c . 60Jiee TO'IHHM yqeTOM pa,!!;R~OHHHX nonpa.BOK MeT rrr ~ I, 0 <he. 

B pa6oTe HmtHTHY H ll!ep6axoBa!I4/ 6:SJIO HaimeHO, '!TO aHMH3 8THX ,It8HHHX 

c zcnom.soBaHHeM BToporo Ha6opa gas Il ~ He4 paccemnm npHBO,!!;RT K pe

ay.m,TaTY <r~;/2 = (0,80 ± 0,40) <he :e: 6es 60Jiee CJIOlltHoro yqeTa P8.llH8IO!OH

HHX nonpaBOK. B no~o6HOM aHMHSe MHPOBSX MHHHX, BYllOJIHeHHHX 8TOI l!Ce 

rpynnott/15/, 6HJIO noKBJJaHO, tJTO<r2;/2 = (0,83 ± 0,17)<.PM. IlO-BH,InlMOMY, 

aToT MeTon noKa e~e He MollteT npeTeH,ttoBaTr, Ha 6Mee TOtJHoe onpeneJieHHe 

SRPS'AOBOrO pa,ll;RYCR Il-MeSoHa. 
B pa6oTe Bepeee:aa :e: 'AP/I6/ 6sJIH nOJiyqeHH ll:HTepecHHe ,ll8HHHe o 

qiop.$iltTope Il-MesoHa BO BpeMeHHnO'A~6Hofl o6nacTH nepeM'l m.myJIT:,ca npn 

MaJIYX t npn nsyqeHHH peaxmm Ir + p - e- + e+ + n • 3'Aecr, Tax xe, 

Kalt H B OllHTSX no aJieKTPOPOJIC'AeHHlll, Heo6XO,ItEMO B:SneJIHTJ':, BMa.tt ,ll;RarpaMMH 

C HCilYCKa.HH8M O]tHOrO_BHPTYaJII,HOro Il-M83OHa, O]tllaKO Tenepr, yxe C Bpe

uemmono6HHM t -KBaHTOM. B sTol pa6oTe, B npe,ItIIOJIOllteHHH, tJTO F17 = F~ , 

nOJiyqeHo sHatJemie <rJ~12 = (0, 75 ± 0,14) <.PM. CHcTeMaTHtJ8CKaJI oum6Ka, 

CBSSaHHaJI C HCllOJIJ':,SOBaHHOA Mone.m,D,.He npHBO,ll;RTCJI. 

~CTBeHHHM Mone.m,HO-H83aBHCHMHM MeTO'AOM nsyqeHHJt noBe'AeHHS 

«lX>JJ,$iltTOP8 II-MesoHa B o6JiaCTH npocTpaHCTB8HHOllO'AO6HHX nepeMtJ HMIIYJIT:,

ca z nOJIYtJeHHH cpe,ItHeKBa}J.PaTH'lHOro saPS'AOBoro pa,u;Hyca Il-MesoHa RBJIJieT

ca: HsMepeuze ,ll;Rqxllepemm8JIJ':,HOro cetJeHHS paccemnm aapgl!CeHHHx Il-uesoHOB 

Ha aTOMHHX. aJieKTpoHax. Onaa1to Bee aKcnepHMeHTS Taxoro poM no cmc 

nop 6:sJIH 6esycnemHHMH: B pa6oTe A.lrJieHa :e: np., BYnOJIHeHHoli Ha D,ItKOBO

nopo]tHo11l KaMepe npn aaepl'lffl 16 ThB, :e: B pa6oTe I'pHmHHa H 'AP·, i3:snM.;. 

HeHHOI npH 8H8Pl'lffl 4 ThB Ha cam.max c npo!IaHOBOI KaMep:sf17f, Y'ASJIOCJ, 

IIOJJY'D!Tl> JIHmT:, BepXHDD rpammy pa,Ir.HYca Il-MesoHa (4,5 <he B pa6oTe AJrJie

Ha z ]J.p; H 6,6 h B pa6oTe I'pHnmHa n np.) 

HaH60Jiee 'AeTaJIJ':,HliM zccJie~oBaHHeM aToro npo~ecca no cHX nop 6Wia 
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pa6oTa KacceJia H .Iij)., BHnOJIHeHHaSI 8JI8KTPOHHOI M8TO,JOIKOI B Epyia:e_lBeHe 

npH SH8PrmI ~ep:mrnmx II-MeSOHOB 20 I'sB; PeSYJI&')'.aT!l 8TOI pa60T!l, K 

COXBJiemm, 1:f8 61:lJm ony6JmKoBB.HB B CBJiSR C 8KcnepHM8HTaJI&Hl:lMR TPY.ItHOC

Tm.m, BOSHlmllIHMII np:e: Bl:lnOJIHemm OIIBTa H o6pa6oTKe ,ItaHHHX. ABTOPB 8TOI 

pa60Tl:l CMOrJm ,JVlTI, Ta.Kllt8 Jimlll, B8CJ,Ma rpy6ym B8!)XH]OD onemey: pasMepoB - f . 
II-MeSOHa: <rJ/2 ~ 3,3 'hi. .. ·. 

C~py.a: RMOlt8HH08 BHme, M0'1tHO CKaSaT:r., 'IITO BO BpeM8HRnO.Ito6Hol 

o~acTB nepe,ItaBaewx tJeTBpeX-l'IMIJYJI&COB, :e:cMe,ttoBaHHoi Ha B~Tpe'lllll:l:x,: 

8JI8~TPOH-nOSHTPOHHl:lX nytJKaJC, HM88TCJI .ItOBOJI&HO xopomee corJiacHe 8KCIIe

PRM8HTaJI&Hl:lX ,ItaHHl:lX C npe.ncKaSrummm: MO,IteJIH B8KTOpHol .ItOMRHaHTHOCTR, 

oco6eHHo B o~acTH f -nRKa. ·0,ItHaKO 8KCTPaDOJIJil:OIJI 8THX ,ItaHHHX K TOtJR8 

t = O ,l(.)lfl onpe.nMeHRJI cpe,ItHeKBa.Iij)a'l'RtJHoro Pa.rtHYCa II~esoHa cyiqecTBeHHo 

SaBRCHT OT noBe,tteHRJI qiasl:l b~ II - II paccemnm B o~acTH MaJmX sHatJeHd 

MaCCl:l II - II CRCTeMY, r.ne OTCYTCTBYDT KaKHe-J.m:60 axcnep:HM8HTaJI&Hl:l8 

~e. KaK ~Oita.SaHO_ B pa6oTe .lieBl!Ha H O'lf!/60/I9/, H80Dpe,IteJ18HHOCTL '~ 

no:ae.nemm 8TOI qlaSl:l B o~aCTH 4 JJ 2 :5:: t ~ I6 JJ 2 MOD!l' CYDt8CTB8HHO RSMe-. .. 
HHTJ, SHatJeHHe Sap!I.ItoBoro Pa.rtHYCa II-MeSOHa, IIpe,ItCita.31:lBa8M08 MO,It8JIE,D 

B8KTOpHol ,ItOMll!HaHTHOCTR~ B o~acTH IIP0CTPaHCTB8HHOno.no6Hl:lX nepe,Ita.Bae

Ml:lX RMnYJI&COB HMeBnm:ec.a: .no CHX nop 8KCII8PHM8HTaJI&Hl:le_~e 6IiJm IIO

JIYtJ8Hl:l KOCB8HHl:lM DYT8M. ~CTPaIU!efl: BOSMOJl!HB:J: norpeIDHOCTel B 8Tl!X 

HSMepe:im.ax, CBJisammx C_H80,ItHOSHatJHol TeopeTRtJ8CKOI RHTepnpeTB.InJel 

~X,CJIYDT, HaDPHMe~. pacxoJr.iieHRe .nammx DEsv120•181 c pa6~Taw/6 ,IO( 
' . . . -. •., ,,. 

3KcnepHMeHTl:l no npJIMOMY :e:sMepemm .ItH®ieP8mniaJI&Horo cetJeHHJI II-e 
. ~ ' ~ 

paccemm.a:, Bl:lnOJIHemme .no cm: n9p, He 06HapyJ1tHJD1 HeTo_tJetJHoCTR Il-Mesoaa ,~. ~ ' 

HS-SaBec:r.Ma MaJIOii B8JIHtmHl:l 8@leKTa H H8COB8.IJ1!8HCTBa 8KCII8PHM8HTSJIJ,-. , . ·. ' 

HOI M8TO,ItRKH. 

3anycK YCKOP:IJTMJI H~B3 (CepnyxoB) IIOSBOJ1l!L1I B !970-74 rr. Bl:lIIOJ!

HHTJ, SKcnepHMeHT no Il-e pacceJIHHD IIPR 8H8PI'Hl! 50 I'sB, B KOTOpoM 61:lJm 

.ItOCTaTOtJH~ TOtJHO YCTaHOM8~-pasMeJ)l:l Il-Mesoaa/211. B STOil ~Dl:lTe: no_ 

Cpa.BHemm c OIIBTOM KacceJia H .Iij)., 6~ ,ItOCTHrHYTa IIPH~HT8JI&HO B 
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70 pas JIYlll!!Wi TOtJHOCTJ, HSMepemm 8qxp8KTa npoTJIJt8HHOCTH II-MeSOHa. 

MeTO,ItHtJ8CltH8 1,1 <pHSHtJ8CKH8 HCCJI8,ItOBamm, BHITOJIHemrue npH npo:ae.neHHR 

&Toro OIIBTa C ~8JIJ,ID HSMepeHHJI Sap!I.ItOBoro pa,ItRYca Ir-MeSOHa H H81118;zoIIHe 

OTPaJlt8HR8 B pa60Td21- 3s/, IIOJIOX8Hl:l B OCHOBY HaCTOJ'Ill18ii ,ItHCC8PT~. 

ltHccepTamm COCTOHT HS BBe.neHHJI, IIJITH rJiaB H 3aRJnoqemm. 

B nepBOH rJiaBe paCCMaTPlfBa.DTCJI BOIIPOCl:l IJJiaID'IPOBaHHJI H IIOCTaHOBitH 

8KCII8PHM8HTa, OITHCl:lBa8TCJI annapaTypa, HCilOJI&SOBaBmaJICJI B OITl:lTe, npH

BO.n;R:TCJI napaM8Tpl,l nepBHtJHoro IIyqKa, lm,ItKOBO.ItOPO.ItHOi! Mmll8HH, aH8JllISH

PYDl!8ro MarHHTa. 

IIocTaHOBKa axcnepHMeHTa no Il-e paccemnm Ha ycxopHTMe H~B3 
(CepnyxoB) 61:lJia npe.lt)IoxeHa/221 rpynnott <pHSHKOB HS 06~e,ItHHeHHoro HHc

THTYTa JI.It8PHl:lX HCCJI8.ItOBaHHii (llv6Ha) H saTeM H8SatmCHMO <pHSmtaMH HS 

KaJmqiopmrltcxoro YHHBepcHTeTa (loc-.AH.niltMec). B I970 ropy STH rpyrrlll:l 

06~8,ItRHHJIH CBOH YCHJIHJI H 8KCII8pHM8HT IlpoBO,ItHJICJI m,m COBM8CTHO. IlpH 

IJJiaHHPOBaHHH SKcnepEMeHTa 61:lJI Bl:lllOJIHeH IIO.Iij)06Hl:lii aHaJm:S YCJIOBHii, 

Heo6XO.ItHMl:lX ,l(.)lfl HSYtJeHHJI peruanm yrrpyroro Il-e pacce~ npz aHeprrunc, 

,ItOCTyrrHl:lX Ha YCKOPHTM8 'H~B3 (Cepnyxo:a). OnTmmaamm 8KCil8pzM8HTaJIJ,HOH 

YCT8.HOBKH 61:lJia npoBe,IteHa c IlOMOOU,D pactJeTOB MeToioM MoHTe-KapJio. 

. 3xcnepHMeHT 61:lJI llOCT8.BJI8H Ha KBHaJie Ji I2 npOTOHHoro CHHXp0TpOHa 

H~B3. Pacn~oxeHHe annapaTypl:l Ha KaHane noxasaao Ha puc.I. YcTaHomta 

BKJIIO'JaJia D,Jl;KOBO.ItOPO.ItHYIO MRW8H:r., aHaJIHSRPYDl!HH MarHHT, TPH CIJIOKa HS 

6ec<pHJIE,MOBHX MaI'HHTOCTPHKitHOHHl:lX RCKPOBHX ItaMep R IlpOllOPIU'!OHaJIJ,Hl:lX 

KaMep H sanycxaJiac:r, CRCT8MOii CijHHTRlIJUIUHOHHl:lX CtJ8TtJHKOB R tJepel!KOBCKIDC 

ct1eTtJHKOB nOJIHoro norJIOll!eHHJI. AnnapaTypa pa6oTana Ha JIHHlm c 3EM 

X&meTT-Ilarutap.n 2II6 B. 

:SUC!op Jm.Itl{Oro BO,Itopo.na B KatJ8CTBe Mmll8HH CIH~ 06YCJIOBJI8H T8M, 'ITO 

TaKaJI MHm8Hl, HM88T HaHCIOJI1,IDYIO IJJIOTHOCTJ, 8JI8KTPOHOB Hae~ Beca 

(MmraMYM qJOHa OT CHJI&HHX BSaHMO,ItelkTBd), .naeT HaHM8HI,mHe Pa.ItHSIU'IOH

Hl:l8 noTepR 3Hepr:e:z ,l(.)lfl BTOplf'ml:lX 8JI8KTPOHOB; nonpaBKa Ha norJio~eHHe 

Il-MeSOHOB, YtJaCTBYJ]IIHX B pearonm, ]J)UI TaKOi!: Mmll8HH JIBJIJ18TCR MHHHMaJI&Hofl 
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Pile.I. PacnOJioJKe:ime a1tcnepm.1eliTaJII,Hott annapaTypa Ha Ra.HaJie J I2 
ycRoPHTeJIJI M~ro. 
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OMtkpMM 

PRc.2. EJroR-CX8Ma 8JI8RTPOHHO:li normar CHCT8MU sanycm. 
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Ilpe~SHOHHasI Jm,ll;ROBO'AOpo,ItHasI Mm!ISHL 6Hna l'ISrOTOMeHa B Jia.6opaTop:im 

BHCORHX aHeprz:li oimw'391. CTa6:wmsB.ItWI ~emm, nnoc:im:e oRHa H cne

~aJII,HH:li 8RpaH, smnmii8Jllfl!tt pa6om 06'!.eM BO'AOPO'Aa OT llOTORa nysapen 

RHnemm, o6ecnetraBSJm 3Haime ROJm'ISCTBa BO'AOP0,Jta B odnacTH B3al'IMO

'A8:liCTBmi C TOtraOCTLD 'AO 0,05%. 

.Ir.im aHBJmsa HMIIYnLCOB BTOJIH'lHNX tracT»n npZMeH.HJic.11 cTaH.ItaPTHH:li 

MaI'lmT H-Tmia c ;a;mmon 'AOpol!OO! 3M H ane:i>Typo:li 20 CM (BIICOTa) Ha 

50 CM (IIlHpl'!Ha). :3TOT M8.I'ID'IT l'ICllenLSOBanC.ll TaRl!t8 ,If,JI.ll aHamISa ZMnYnLC

HOro paCnpe'AM8Hl!SI nepBH'IHOro ny,ma. TPH ROMIIOH8HTH MaI'HHTHoro IlOJI.ll 
, 

B_x, By, Bz 61um H3M8peHH B ?O THC.ll'i8X TO'l8R C CHCT8MaTH'l8CRO:li onm6-

RO:li OROJIO ± O,I% (TaimM o6pasoM, 6ano mlll0JIH8HO 420 THC.flt{ l'ISMepem). 

HsMepemm 6HJm aBTOMaTHSHpoBaHH, ROHTPenL sa Ra'l8CTBOM l'ISMepe~ H 

penICTPB.ItWI ,JtaHHHX npol'ISBO,IXMl'ICL C IlOMOlll1>D SBM. 
IlyqoR Il--M830HOB, na:,tanqml Ha Jm,ltltOBO'AOPO.J:tHYD MHlll81il,, perncTpHpo

BanCS: c IlOMOlll1>D 4-x MOlmTOPHHX C'leTtm:ROB S I - S 4/27 • 35/. C'leTtraR ,, 
Ahalo C OTBepcTli!eM ,If,JI.ll ny,ma paelOTaJI B cxeMe aHTl'ICOBila,ne:imn C OCTaJ!b-

HHMH C'l8T'lli!It8Ml'I MOIDITOpa Ji! IlPli!M8H.HJIC.ll C U8JII,D orp8Hli!'l8Hli!.ll RpHnLSB 

IIY'llta. ~T~OHHH:li C'l8Ttralt A5 C naTJHHHM ROHBSPTOPOM TOJilltli!HO:li B 

,tl38 paJte:~OHHH8 8.z:tmmrnl l'I C OTB8pCTli!8M ,1tl!8M8TpOM IOO MM llO,ItaBJIJUI sa

llYCRH OT Heynpyrnx B3ali!MO'A8lkTmrl1, npoli!CXO,Itl!Billl'IX B MmIIeHH. C'leT'lli!R 

AB pasMe~aJICS:-B ROHU8 YCTaHOBltH Henocpe'ACTBSHHO Ha Tpa8RTOJ)Hl'I -qacTHU 

c :m.mynLcoM 50 I'aB/c z CJIYDJI ,If,JI.ll YMSHLmeHli!.ll-nol!lllix sanycRoB OT BSaH

Mo,ne!cTBM nyqROBHX -i:i:aCTEU C B8~8CTBOM cneRTpoMeTpa. C'leT'll'IItH SP Ji! 

SE IlJ)8,ItHasHa'lanli!CL ,If,JI.ll peI'HCTpalllm Il-M830HOB H aneRTPOHOB nocne 

paccenmt.ll. n,m Ji!'A8HTHiplm~ co6BTH! JJ-e-pacce.lIHl!Ul HcnenLsonanHcL 

,tBa C'l8T-im:Ra, pacnOJIOlK8HHH8 3a 3a~TOR H3 OnoKOB xeneaa Ton~HHOR 

3M. 

B 8RCll8pli!M8HT8 ,If,JI.ll ClonLme! Ha,neimocTli! li!CllOJILSOBaJDIICL ,tBa aHaJIO

rztiEIHX aaelopa MOROB 6HCTpott aneRTpOHHRH. 0,Itl!H ROMIIn8RT COCTOM li!S 

ROMMepqecRH 'AOCTynHHX riio,mrne! Salla,ttmlX IJ)HpM, ,Iij)yroA - HS 6noROB CTaH-
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~PTHoff(IOO Mru) aaaoceKyu~aon norHKH 1paspacloTromoa n nsroToBJieHHo8 

, B .11R3 OIDnY
40

1. Iirrox-cxeMa cHcTeMa sanycxa npe.ztcTSBJieHa Ha pnc.2. 

JI.rm cpa6aTHBalll'U! CXeMH MASTER , sanycKa.D]tetl YCTaHOBKY, ueod

XO,ltRMO Hamrtme Clll"HSJIOB co C'ieT1mRoB SE H SP. pacnOJicmemrux B Koime 

cneKTpOMeTpa. CRI'HaJm C OOORX cfoTOYMHODTeJieft Kal!\ltOro HS 8TRX C'ieT'ill:

KOB noCTYIIaJIH B CHC'l'8MY sanycxa no CX8Me •HJIH•. TaROe BitJllD'leime ,ltaBaJIO 

BOSMOJIHOC'l'I, HenpepaBHoro KOHTp()JUI pa6om (f>oTOYMHOJmTeJiett • 

.Itm cpa6aT1tBamuI cxe:.m MASTER Tpe6oBBJicn: Taitllte Cm'HM c 'iepeH

KOBCKltX •cfieT'iHKOB nOJmoro norJiooteimH (Ha pnc.-2 o6osHa'ieHH RSX 'IICI H 

'IIC2), C.BH)(eTeJILCTBYlalld o HaJIHTmll: m.mJJILCa 6o.m,moa aMilJIHTY.Itli, TO eCTI, 

BepOHTHoro 9Jielt'rpoHa, XO'l'Jl: 6H B 0,ltHOM HS 8TRX C'ieTlfflltoB.- tJepeHROBcrunf 

cneKTPOMeT/
28

/ COCTOJtll HS ,ItByx pa,JtHaTOPOB, pas.neJiemrux TOHKOA Mmm:

HH8B08 qio,n,ro:ft; Ralitmlff Pa,ItHaTop npe.ztcT8.BJI!JJI co6ott 6.nox C:Bl!JmoBoro 

CTeKJia pa3Mepm.m 20 CM x 24 CM x 40 CM; Ha O,ltHOM HS TOPI{OB p8;JU!aTOpa 

YCTaH8BJIHBaJICJl: (f>oTOYMHOD'l'eJIL ~Y-49; 

.ltnJI Onp8.zteJielll'f.l! Tpa8KTOpd BSaHMO.zteffcTB.YU!!HX 'iaCT~ B 8KcnepJIMeH-
' ' 

Te llpHM8H.IVDICI, HCKpoBHe RaMepa C Mal'ImTOCTJ)HXtUlOHHHM C'I>8MOM mr(f>op.wom, 

orracamme B pa6oTax!46 , 261. HcllOJII,SOBaJIOCI, I8 HCKPOBHX KaMep, C'I>eM 

migopMamm OCYlll8CTBJIIDICJl: Kalt C seWIJmoro, TaK H C BUCOKOBOJ!I,THOro 

8JI8KTpo,ltOB. KaMepa 6HJJH pacnOJIOJlt8HH B Tpex 6.noxax. Bee llpoM8J!iYTKH 

uez;ty HHMH sanonuanucI> ren1eu. B 3KcnepHueare npHMeHMHC~ 

TaICte ,ItBe O,ltHOKOOp,JtRHaTHHe nponOI)IU!OHaJILHHe KaMepa, pacnOJIOll8HHH8 

M8llfJlY HCKPOBHMH KSM8p8MH nepBoro 6.noxa.· KoHcTp,YltitHJJ H na,PaMeTpa npo

llOPitlfOHaJILHHX XBMep llPHB8,lt8HH B pa6oTax!47,25/. 

JTJmHHe peI'l'!CTPHPOB8JlHCI, n nepeJJ;.aBSJmcI, B 3BM.c llOMODtE,D napaJJ:

JieJII,Ho-nocJI8,ltOBaTe.m.Hol CHCT8MH C'ill:THBSHRJ!23/. CHcTeMa ,Pel'HCTPHP<>BSJia 

.no 300 KOOp.ztm1aT HCKP c·Mal'Hl11TOCTPHKUHommx KaMep, 40 BHXO,ltOB c 6UcT-

PHX CX8M .ltBOIHHX COBllS,lteHd, ,namme C I6 nepeC'i8'1'JmX YCTpoffC'l'B 

6HCTpol 8JI8KTpomrm, qmtCHPOBamWe .namme, Ha6HpaeNYe Ha KOHTPOJII,Hol 

llaH8JIH C llOMOUU,D nepeKJ.IJJqaTeJieff, H Ha!IpmteHHH C 32 'l'O'i8K 8KCnepn-
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MeHTaJILHo8 rumapaTyps. Ben: mr(f>o~. co.nepxaman: ]]JI.ff. o,ItHoro co6HTRII 

- 336 I6-pasp.e;i:tHBX CJIOB, sa BpeMH OKOJIO 2,4 MC nepe,naBa.110CL B 3R\f, 

KOTO,PaSI HaK8.IJJIIU38Jia saperncTPHPOBaltHH8 ,1tamme Ha MBI'HZTHmi JI8HTe, 

onpe,1teJIMa napaM8T,PH YCTaHOBKH npn H8JIS,ltKe, KOHTpOJmpOBaJia pa60TY 

amrapaTypa npn Ha6ope CTaTHCTHKH, o6pa6aTHl38Jla qacTL HaKOIIJI~HHOil mr

tpJpvia.mm, BIIJIOTI, ,ltO BH,lteJI8HIDi C06HTH:ft_ II-e pacceHHM. 

Bo BTOpoff rJiaBe paccMaTpll:aaK>TCJl: BOnpocs pa60TH ncno,rr,soBamWX 

,neTeKTOp0B H annapaTyps B axcnepHMeHTe, ncnom,soBaHPte "oH-Jirubl:" -

nporpaMM wra KOHTPOJ!Jl: sa XO,ltOM pa6om, OllHCHBaeTCJl: npoBe,IteHHe onaTa, 

npone,rzypa Ha6opa pa6oqeff CTaTHcTHKH. 

.ltnJI KOHTPOJISI sa pa60TOI YCTaHOBKH, a TaKllte .1tJIJl: npe,ItBapHTeJILHOtt 

OilemtH nOJIY'JaeMHX pesym.TaTOB 6HJia cos,JtaHa CHCTeMa 110H-JiaffH" nporpaMM, 

no KOTO,PHM o6pa6aTHBaJmCI, saperHCTpnpoBamwe·co6HTRII 129, 3o/. PesyJII,

TaTH npe.ztcTaB.JmJIPICI, B BR,lte I'HCTorpaMM (OKOJIO 200) wm 'iHCJieHHHX Ta6-

~. npnqeM onepaTOP Mor C noMOIIII,D mme.,m ynpa.BJiemm BHSBaTI, Jm6yn HS 

HHX Ha .nncIIJiel, Hane'iaTaTI> rum cTepeTI> ee. 

KoHTpOJIL sa pa60TO:ft C'ieT'ill:KoB SE H SP (e,ltHHCTBemme CIUmTMJIJI

IlHOHHHe C'ieT'illKH, a(M,eKTHBHOCTI, KOTO,PHX HYJEHO 6HJIO 8HaTI> ,1tJIJl: nOJJYl{e

mm a6co.,mTHoro ceqemm npouecca) npoBO.ItWicn: c noMOllll>D aHaJIHsa HHgop

M8D;HH co cXeMH, peI'HCTPHPYJIJllea cpa6aTHBaHHJJ Kall(,U;Oro tpJTOYMHOlmTeJIJl: 

YCTaHOBKH. Ha pnc.3 npne,1teHa I'HCTorpaMMa OTHOCHTeJII,HOtt qacTOTU cpa-

6aTH.BaHR/l KaJr,Itoro (f/Jy sa onpe,1teJI8HH08 'ill:CJIO sanycKOB. ~OTOyM:HODTeJilI 

SEI H SE2, SPI n SP2, BKJil[ReHHHe B KalK.ltOM c'ieT'llnte no cxeMe "HJIH", 

cpa6aTHBal>T c OTHOCHTeJII,Hoft B8POHTHOCTI>D OKOJIO 0,997. 3TO OSHaqaeT, 

'i'l'O a(pf,eKTHBHOCTL cqeT'ill:KOB SE H SP OTJIH'iaeTcR OT e~ JIHIIII, B 

IIJITOM-mecTOM SHaKe. 

Pa6oTa qepemtOBCKHX cneKTPOMeTPOB Ta.KJ!te KOHTpOJmpoBanacI, C noMO

mm, pesyJILTaTOB "oH-Jiaim" aHwmsa. Hapnc.4 npHi3e.neHH 8Mil1IHTY.ztHHe 

cneKTpH CHI'HMOB CO cqeT-cnntOB qcr H qc2. B npaBOI qacTH cneKTPOB WIJi 

o60HX C'ievmKOB Bl!,W{H xapaxTepHHe nHKH, COOTBeTCTBYDitHe perHcTpallHZ 

II 
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PHc.4 • .AMn.lmTy~n CilBKTP C.l!I'HaJIOB c ~epemtoBCimX cqeT"lllltOB nOJIHoro 
'norJIOIIIBIDIR ("oH-Jiaim"): a) c~eTtmR lJCI, 6) C'IBT"llllt lJC2. 
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3JIBKTPOHOB·R3 co6BTM ll-e paccesnnm. CTa6wn.HOCTb IlOJIOJltBHWl aTmc 

mntOB B nponecce Ha6opa CTaTRCT:mut CBH,Il;BTeJil,CTBOBalla o Ha,ne,mon pa6o

Te -qepeHROBCRi!X cneKTPOMeTpoB. Ha BTOM xe pl'ICymte xopomo Bn,tteH aip:IieKT 

noporoB, xapmtTepnsyxmmc MmmM8JII,HYJO aMIIJil'i.TY'PY clil'HMOB, Heo6xo.nm,rux 

;ltllSI sanycRa YCTaHOl:llm. 3TO O6CTOHTBJThCTBO IlO3BOJIHJIO 'AOCTaToqHo xopomo 

KOHTpOJIHpoBaTb CTS6R.JlI,HOCTb noporoB. 

Ilo~o6HaJI :mlqJOpMalJ,IDl o xapaRTBpl'ICTmtaX ~epeHROBCRPIX JIHBHBBHX 

cqeT'flIKOB 6BJia nOJI.Y'JeHa npH "oqif>-J:trum" aHaJIH38 9KCnepHMBHT8JlbHBX ;nau

HBX. Ha pl'IC.5 npmie'ABH cneKTP aMIIJmTY,ll Cm'HMOB-oT 3JIBKTPOHOB ]J)IH 

c~eT'mlta lJC2. AMrumTY;rJ;Y HOpMRI>OBalW Ha 9Hepr:mo 9JIBKTPOHOB, H3MBp8HHYJO 

C IlOMOIIIJ>!l Ma.I'Hl'ITHOro cneKTPOMeTpa. BimHo, 'ITO 3JIBKTPOHB H8,tl8l!WO n,tteH

THijmmpOBaJmCb c noMOIIII>!l aToro npn6opa. 

HcKpOBBB :itaMBp!:l pa6OTaJm B 3RCnepHMeHT8 C aqipeKTHBHOCTbID 90-98%, 

;ltllSI 60JII,IIIRX RSMBP oHa 6BJia 'AOCTaTO1ffiO BBCOKOff ,Ital!(B npH Ha.Tilf?flill 5-6 

HCRP B KSMepax.·AHaJiorMHBB pe3JJll,TaTB 6BJIH no~eHB paHee B pa6o

Tru/48•49/. ,ltnH M8JlliX HCRPOBBX K8MBP aqqieKTHBHOCTb CYII18CTBBHHO n8,tl8Jla 

yxe npH H8JIHlllll!I 2-3 'AOllOJIHHTBJIJ,HllX qJOHOBBX HCKP, BCJIB'ACTBRB 60.Jll,moff 

qJOHOBO! sarpysRPI Hae~ llJIOIIISJtR• 3<PfieKTHBHOCTb nponoPUHOHaJII,HBX 

R8M8P 6BJia BHCOKo! ( ~ 99%) . npn MBJIBX sarpy3R8X H na,naJia 'AO 92-95% 

npn peam,HBX sarpysKax a1tcnepnMeHTa. 

JI,rJI perncTP~ napaMeTpoB nepBHtmoro nycraa, Heo6xo,nm,mx npn 

'A8JII,Beftlneft o6pa6oTKe 3KCnepnMeHT8Jll,lWX .)laHIWX, BO BpBMll 3KCil03IDJ;lm 

YCTaHOBRl'I perYJVIPHO npoBo.v;wmcb cnenHBJll,HBB ceaHCli C aanycROM ycTa-

BOBRPI OT MOHHTOJ)HOrO TeJIBCKOna. 

3a BpeMll Ha6opa CTaTHCTIDOf 6BJIO saperHCTP!rlPOBaHO CBWIIB 2,5 xJ.a6 
sanyCROB ycTaHOBRPI, ns KOTOPBX OKOJIO 3% CO'ABpl!t8JD/l co6BTIDI ynpyroro 

ll-e pacceJmIDr.· Ilpn 'AMbHeftlneM aHamrae 98% no.nyqemmx aKcnepHMeHTam,

HBX munmx 61mo HCil()Jll,3O:aaHO ]J)ISJ- o6pa6OTRl'I' - 'IJTO CBH'ABTeJll,CTBYBT 0 

BHCORoft Ha,nel!CHOCTB,annapaTYPl:l. n xopo~eM RaqecTBe onepaTHBHOro KOHTP 
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PHc.5. HOJ)MaJmSOBaHmJa BMI!JmTY,D;!Wa Cll8RTP MSi BTopwnmx sneRTPOHOB, 
llOll8,lt8.ICIIilfX B cqeT':mR qc2. 

Y,10
6 

3.0 r---------------------
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1.5 
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0.5 

Y=A•B•A 

A = 2.355> 0.041 
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PHc.6. "BilXO,Itl,I" peamnm B SSBHCHMOCTH OT HHT8KCJ!BHOCTB nepBHtraoro 
ny,ma. JT,amme nwryqem, C llOMOlJII>I) OROHTmTeJILHoro BaPHaHTa 
nporpaMMH llOHCRa. H Be,Itenemm C06STd. 
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TpeTDH rna:ea llOCBmiteHa npone.IlYI)e llOHCRa H BS,IteneHHH co6sTd 

ynpyroro Il-e paccemma:, B ael onHcsBamcs nporpru,m.m, paspa6oTaHHHe 

MSi STOI ne.m. llPHBO,ttliTCH CpaBHeHHe pesy~TaTOB, nwryqeHHHX C llOMOII!I>ID 

PasJnttllmX Bal)RaHTOB nporpaMM.· 

8q:qiexTmmocTD cnexTpoMeTpa onpe.1t~eTcs RaR RaqecTBOM pa6oTs 

8Rcnep111MeHT8JIT,HOa annapaTypS (B OCHOBHOM, TpeROBllX .lt8T8RTOPOB), TaR H 

xaqecTBOM nporpaMM, paspa60TaHHHX MSi llOHCRa H ~eHTH(Pllltainnt co6s

Td/3r,32/_ B 8RCll8PHM8HT8, B CBHSH c MaJIOI Be~ott HCM8JlY8MOro 

ceqeHHH, 6wro aeo6XO,ttRMO HCllOJI!,SOBaTD HHT8HCHBHHI llOTOR lla,naJ!lllll qac

THn. BaCORM HHT8HCHBHOCTD lll)RBO~ R 60JD:,mol sarpysRe HCRpOBHX R8Mep. 

BMe.1tcTBBe MaJmX yrnoB pasneTa BTo~x qacTHn H 60JD:,mott npocTpaHcT

BeHHoff IJJIOTHOCTH ny,ma qioHOBHe qacTHnS CYDt8CTB8HHO SaTpy;ltHJlJm llOHCR 

co6sm. Fan peaJmSOBaHII ~ no.n;xo,Ita R llOHCRY H peROHCTIJYK[Um Il-e 

co6STHJI. IlepBHI ll0,11;XO.It 6sn OCHOBaH Ha llOM8,ItOBaTeJILHOM BOCCTaHOBJieHHH 

TP8ROB Il-e C06STM B RalK,tl;OM HS Tpex MOROB,-Haquaag C nepBoro, C ~

aelmett peKOHCTP,YRIU'leA co6STM. B TaROM M8TO,Ite BOSMOJmOCTD BOCCTaHOB

~eHHH pa6oqmc TpeROB pesxo YMem.maeTcs, ecm co6HTHe conpoBOJ!,ItaeTcs 

'ABYMSI wm TpeMH· qioHOBHMH qacTHnaMR. 

~HOBM sarpysRa Ha e,ItHHHizy IJJ101ll8,1tlll B RaMepax Tp8TDero MORa B 

SOHe llOHCRa pa6oqmc TpeKOB saaquTe~HO MeHDme, qeM B RaMepaJ:_BTOporo 

MORa., BM8.ltCTBBe OTMOWtllllero ,ItelCTBM Mal'HHTa H pasaHne B m.my~cax 

qacTHn nepBH1moro nyqRa. H BTopnqm,x qacTHn HS aRTa Il-e pacceJIHWI. 

IlosTOMY co6sTM II-e paccemma, conpoBOJr,It8Dl!Hecs qioaomam qacTmlEIMH, 

nerqe peROHCTPYHP0BaTD, 8CJDII HaqHHaTD llOHCR HS TP8TDero MORa. HCRpo

BHX KaMep. 0,It118Ito STOT BTOpott MeTO.It Taltllte HM88T H8.ltOCTaTRH, CMSaHHHe 

C aeo6XO,IO'IMOCTDD H8X0,ttliTD B TpeTh8M MORe O,ItHOSHa,myJ) npocTpaHCTB8H

HYJ) CBHSD M8JltAY npoe:ttitHRMH TpeROB BX- H Y-IJJIOCROCTHX. 

T81GIM o6pasOM; o6a MrOpHTMa noHcRa H peROHCTPYRinffl co6sTd 

:HMMH CBOH llpeHM.Ylll8CTBa H H8,ItOCTaTKH. Ilpn o6pa6oTRe MHHHX 8TH ~ 

M8TO,Ita 6sJm CROM6mmpoBaHH 1toppe1tTHSM o6pasoM B e,ttRHBI MrOPJlTM, qTo 
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IlOSBOJIWIO CYJll8QTB8HHO IlO,ItW!TL 8ifxIJeKTHBHOCTL H8XOl!r,It8Hl!JI C06HTd. 

B SKcnepBMeHTe B8CL CTaTHCTHtJecKd MaT8pH8JI 6H~ o6pa6OT8H Tpml

.rtH C Ilc»IIOIIII>D nporpaMM pa8JI]irlffiOA CTeneHR CJIOl!CHOCTll.· XopollllilM KPHTepHeM 

KaqecTBa pa6OTH nporpaMMH IlOllCKa co6HTd M0Jlt8T CJIYDTL cpaBHeBne 

"BHXO,ItOB" llCCJI8.ItY8MOi pea.Ianm, T.e. 'lll:CJia co6HTIDl: II-e paccemm.s: B 

nepecqeTe Ha o.nmi nepB~i Il-MesoH, .ItJIJI pasJllABHx yc~om aRcnepn

MeBTa. Ha pnc.6 npHBe,tteBa SaBRCl'IMOCTL "BHXO,I(O~. OT RBT8BCHBBOCTH nep

BHtJHoro ~- ,Jl'J:unme IlOJIY'i8BH C IlOMOlllT>D OKOH'l'.aTMLHOro BapHaHTa npor

PaMMH noncKa n BH.rtMeHIDI co6HTD. !mTHPOBaJme ,nammx IlpsIMOft ~ett 

IlOltaBHBaeT, qTo 8/IxpeKTHBHOCTL cneKTPOM8Tpa H8CRO.lll,KO YMem.maeTCH C 

BOSpacTaHR8M HHTeHCHBBOCTll nepmrtmoro ~ {npH~SHTMLHO Ha 

5% .± 2%). Ha PHC. 7 .It1lJl nPm4epa npHBe.rteHa SaBRCHMOCTL .It1lJl .rtammx, no

JIY'i8BHHX Ba TOM lite CTaTBCTHtl8CROM MaT8pH8Jl8 nepBOHaqa.nr.HHM Bap:ruuITOM 

nporpaMMH IlOHCKa CO6HTHft. ·Q6pa6OTKa .nammx 8TBM BapllaBTOM nporpaMMH 

6H~a npoBe.rteHa qlHSBKBMH UCLA. YMeHLmeHRe 8/IxpeKTBBHOCTH Cil8KTPOM8Tpa 

C YB8JIH'li8HR8M HHT8BCHBBOCTH ,Il;OCTBraeT 30% + 40%. · 
Cos,ttaHRe BHCOKOS/IxpeKTHBHHX nporpaMM OOHCKa n BH,ItMeHRH co6HTd 

B H81118M 8KcnepBM8BT8 JIBBJIOCL pem0JlllBM 8B8HOM B nponecce o6padOTKR 

.rtammx ll ITOJIY'i8HBR B8,I(8l!CHOro qiH8Htl8CROro pesym,TaTa.· Ha STO 6HD Han

~eHH OCHOBHH8 YCRJIWI KOJt1I8KTHBa qiHSBKOB OHHH, npHID™8BitmX yqaCTHe 

B aH8Jlll88 pesym,TaTOB 8RcnepHM8HTa. H8COB8PII8HCTBO nporpBMM, zcnom,so

B8HBHX ,It7lJl o6pa6OTKH ,nammx SToro 8KCil8pBMeBTa B UCL A ~ IlOCJIY)mJIO 

OCHOBHOA npHtlHHOi coo6~eHM npe,ItBapHTMLHHX pesym,TaTOB &Toro 8KCne

PllM8BTa / 4r/, .rtaBaBmllX YKaSaHll8 Ha B8OD,ltaBBO 60Jri.moft SaPJJ,ltOBHi 

pB,JtHYc Il-MesoBa. 

r~aoo qeTBepTBJI noc~eBa npone.rtYPe onpe.rte~e™ a/IxpeKTHBBocTH 

cneKTPOMeTpa / 33,34/_ B CJIY'iae .rt8T8RTHPYDitero ycTpoicTBa,. HMeDI1ero, 

RBK B Bam8M CJiyqae, nepeonpe,u;MeHBe ROOp,nmiaTHOft HHgl(),PMamm,·MOXHO, 

BOCCT8HOBHB TpaeRTOPlim qacTmt, Ba!TH 8/IxpeRTllBBOCTl, pa6oTH R~oro 

.rteTeKTopa n npoMo,n;eapoBaTL pa6OTY ycTpoAcTBa B UMOM. 
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PHc.7. "Bllxo.rtH" peruaum B srumcZMocTH OT HHTeHCHBHocTH nepBHtJHoro 
nyqxa. ,Jl'J:unme nruryqeHH c nOMo~n n~pBoro BapHaHTa nporpaMMH. 

.!!a.,a 
1.1ol Ne 
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PHc.8. OTBomeBHe qprc~a co6aTd Il-e pacceHBHH, ·HrumeBHHx .rtBYMH pas.IDN
HHMH Bepcnm.m nporpaMMH no~cRa l'I BH,1tM8HWI C06HTlm.Ba O,ItHOM l'I 
TOM ll':8 CTaTHCTHtl8CROM MaTepnaJie, B SaBRCl'IMOCTl'I OT mrreHCHB
HOCTH nepBHtJHoro nyqita. 
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0,ItHBKO Henocpe,ItCTBeHHo BOcnOJI:i.soBaThCS TSKHM no,ItXO,ItOM B H811IeM 

CJIY'Jae 6.eno H8Jll,SS, Tax Rax pa6oTa OT,It8Jll,H1:IX HCRPOB.YX RaMep He~

nach nOJIHOCThD HeSaBHCnMOff. Ilpn npOBe.1temm axcnepm&eHTa CYmeCTBO~O 

MHoro npninm, npPIBO,ItRIIIHX R KoppeJ!JllO!JlM Mellr,11Y cpa6aTHBaHHJIMl!'. Ra.Mep. 

BHxo.1t 6.en Ha!,IteH B pas6PieHPIPI saperncTpPipoBaHHHx co6.eT:d Ha pas

Jmlil!He rpyrum B COOTBeTCTBPIPI C BHemam.m YCHOBPIRMH, BJirulllllmMPI Ha pa6o

TY PICRPOBHX RSMep. B 8TOM CJI.Y'lae MOJEHO onpe,IteJmTh aq':q)eRTHBHOCTh RSMep 

,It1IJl RalK,ItO! rpyrum, nOJIY'll'IB MaTpmzy napaMeTpnso:sammx aq':qleRTHBHOCTeff. 

B RaJK.ItoA Taxoa rpynne, xor.Ita srufiIRcnpoBaHH Bee BHemHRe ycnoBM, on

pe,IteJimlllJle pa6OTY ,IteTeKTOPOB, cpa6aT.YB8.IIM RaMep MOJKHO Ctm:TaTh Hesa

BHCHMHMH. Pas.erp.YBM saTeM ,It1IJl Krur.ztoro MO.Iten:PipYeMoro co6YTM BHem

HHe YCHOBHSI B COOTBeTCTmm C PIX peam.HHM cneKTPOM B axcnepm&eHTe. 

H RCilOJll,SYS napaMeTpHSOBamwe aq':q)eKTHBHOCTR RaMep, OKaSMOCh BOSMOll

HHM .ItOCTaToqHo npaBPinDHO npoMO,ItenpoBaTh pa6OTY cneKTPOMeTpa. 

CYil{eCTBeHH.YlO HH(fx)JJ,{mnm O padoTe cneKTPOMeTpa,y,ItMOCh IlOJIY'll'ITh, 

CPaBHHBas pesynhTaT.e o6pa6OTKl'I O,ItHOro R Toro ze nepBJAHoro CTaTHCTH

qecxoro MaTepPiana ,tBYMJJ nporpaMMaMR noncxa H BH.IteneHR.R: co6.eT:d, pas

~a.DIIRMHCH no CBOeff CHOllHOCTH. Ha PHC.8 IlPPIBe.IteHH pesynTaTB Taxoro 

cpaBHeHPis. no OCH adcmrcc OTHOlleHa BeJm'raHa, nponOPIUIOHanhHM mHTeH

CHBHOCTPI nepBnimoro n~a. no OCH op,ItHHaT - OTHOmeHRe ,mcna cod.eT:d 

II-e paccemms, Ha!,It8HH.YX .ItBYMII BepCID!MH nporpaMMB,IlOHCRa PI BB,ItMeHHS. 

Hs.pPICymta BPI.ItHO, qTo OCHOBHM np~a yxy,mneHHS aq':q)eKTHBHOCTR cneKT

poMeTpa CBSSaHa C YB~eHReM li!HTeHCHBHOCTH nepBnimoro n~. 

MHorne BHell!lme YCJIOBIDI, BJIIDIDnile Ha aq':q)eKTHBHOCTh ItaMep, TaKHe, 

Rax BpeM!I npoxoll,IteHHS qx)HOBOI qacT:Hmi, BpeMSI Meir,ny HaCTO~ PI npe,Ill:1-

,tzylltHM cpadaT.eBaHHeM YCTaHOBKl'I H JU).YI'Re, B HameM CJI.Y'lae He Morn 6.YTh 

npe,ItCTB.BJieHll SBHHM o6pasoM, Bcne,ItCTBRe OTCYTCTBHH COOTBeTCTBYDitel 

miqx:>J)Mmnnt. YqeT KOppMSUl{ft, B.YS.YBaeM.YX Taitl'lMZ Hesa(fm(cPipoBaHHHMH 

RSMeHeHHSIMPI BHemmcc YCHOBPII, B ~HeftmeM 6.en BHnOJIHeH aMimpnqecKR. 
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B KaqecTB~ PICXO,ItH.YX SHaqeHHH BepOSTHOCTR perncTpmnm HCKP TpeKOB 

II-e paccemms HCnOJU,SOBa.JmCh napaM8TPPISOBaHH.Ye aq':q)eKTHBHOCTH ,It1IJl 

Kall,ItOA Ra.Mepy. B .Itam.HeftmeM 8TH HCXO,ItH.Ye SHaqeHHS 8qxpeRTHBHOCTe! 

6.en CKOPP8KTHpoBaHH c yqeTOM ,ItByx aq':q)eKTOB. 

IIepBas KoppeRIU!JI npe.ItCTaBJmJia codol yqeT aq':qleKTa saB.YmeHHS a<I>

qieKTRBHocTH KaMepa, BliltJl'ICMeMOA no OTCYTCTBRD HCKp B HeKOTOPOM ~a

nasoHe BORpyr qlHTHpoBaHHoro Tpexa. Sq':qleKT SaKJIBRaeTCS B TOM, qTo 

nporpaMMa BitJmTiaeT B padoqze TpeKH qioHOB.ee ncxpa, ecn KaMepa He 

cpa6oTana no Tpexy Il-e paccemms, a qioHOBM tracT~a npomJia .ItOCTaToqao 

dnHSKO OT TpaeKTOPHH padoqef-qacT:Hmi • 

BTopas KoppeRIU!JI 6.ena CBSISaHa c T8M, tfTO B HCilOJll,SOBaHHO! napa

MeTpHSru:nm·He 6.en yqTeHH HeKOTOp.ee H8Saql!KCHpoBamwe YCHOBHSI, BJIHJI

lll!IHe Ha Sqq>eKTHBHOCTh Ka.Mep. YqeT Kopp8MUJ1A, BBSl:IBaeM.YX HSM8HeHR.RMH 

STRX YCJIOBd, 6.en BHnOJIHeH 8Mnnpnqecu. Heo6XO,ItHMas CTeneHD TaKRX 

,ItO6aBOtfHHX Koppe..lilml!I 6.ena onpe,ItM8Ha no,It6opoM MaxCID&MhHoro COOTBeTCT• 

BM xapaKTep:e:cTmc peam.H1:1x R reHepBpOBaHHSX cod.YTHA. Ha:e:6onee qYBCTBH

TeJll,H.YM R pasntrHOrO PO.Ita KOppeJ:tllltHJlM padOTl:l KBM8p JIBJIHJIOCh pacnpe

.ItMeHRe co6sTRA no nOJIHOMY tfHCJiy l:iCKp. 

Ha pHc.9 npRBe,IteHo pacnpe,Itenemre codsT:d no nOJIHOMY trac)Iy HCKp 

,It1IJl O,ItHOI HS T~X rpynn CTaTRCTmtH. CnnomHol JIRHHel npne,IteH.Y mm,

HHe M.ll peam.Hllx co6.eT:d rr-e pacceJnmJI, Il,YHKTRpHoA JIRHHel npe.1tcT8B

neHS ,ItaHHS8 no CO6STHRM, MO.IteJmPOBaHHSM 6es yqeTa ,ItOdaBoqasx KOp

l)E!JIJm:d. STB paonpe.1teneHH.11 nnoxo cornac1mcs JU>YI' c JU>YI'OM, xoTs 

cpe,ItHRe saaqemrs tmcna zcxp o6oRX pacnpe.IJ:enemrl npaxTHtrecKR cOBna.nax>T. 

BKJtHo, ~o SHatmT8Jll,HM qacn peam.H.YX CO6.YTRI HeCKOJll,KO ".nyqme" 

MO.ItenpoBaHH.YX, saTO HedOJU,mM RX qacTh CYDteCTBeHHo":xyxe". B COOT~ 

BeTCTBRH C 8TRM, np:e: BB8,lteHRH KOppeKitmJ MB SaB.YmaHH 8qq>eRT:lraHOCTh 

BC8X RaMep M.ll 60Jll,mel traCTB reHepnpoBaHHSX co61:1TRI H SamutaJIH ee 

MJl OCTMDHSX CO6YT:d • .I(OM "XOpollll!X" H "IIJioXHX" codsT:d, a T8.KJ[e 
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CTenem, TPaHCqJOPMamm HCXO,ItlffiX 3Haqemrli 3(pp3KTHBHOCTen KaMep Tl!laTeJII,

HO no.u;6Hp~cb TaKHM o6pasoM, qTo6u npHBecTH pacnpe.u;eneHHJI reHepnpo

Bamrnx co6HTHil B MaKCHMaJII,HOe COOTBeTCTBHe c peMbHHMH ,IJ;aHHHMH. 

Ha p:0:c.IO npmie.u;eHH pacnpe.u;enemm co6uTd no rroJIHOMY qncny ncKp 

~ reHepnpoBB.HHllX n peaJII,HHX co6HTHil nocne BBe.u;emm KoppeKIU1n. BH.u;

HO, qTo pacnpe.u;eJieHll!e reHepnpoBaHHHX co6HTHH COOTBeTCTBYeT peaJII,HHM 

,nammM B CY!IleCTBeHHO 6QJII,men CTeneHH. JJyqme cornacyeTCR c peaJII,HHMH 

,na.HHI,IMH B 3TOM c~ae H BeRH'IBHa OTHomeHHR aifxlieKTHBHOCTeil ~yx pa3-

JmlllfilX BapHaHTOB nporpaMMH noHcKa H BOCCTaHOMeHHR C06HTHH. 3Ta 

Be~Ha, PaBHM I,044 ~ peaJII,HHX .nammx, 6es Y"!eTa ,IJ;OIIOJIHHTeJII,HHX 

KoppeJillltl!n COCTaBnHeT I,008, c Y"leTOM HX B COOTBeTCTBHH c OIIHCa.HHOtt 

BHme npone,eypon paBHReTcR I,043. 

,1tJm onpe.u;MeHHR cpe,ItHen 3(pp3KTHBHOCTH cneKTpoMeTpa B 3KCIIepH

MeHTe .namme no BCeM ceaHCaM 6HD B3BemeHH B COOTBeTCTBHH co CTaTHC

THKOH MOHHTOpHHX OTcqeTOB B K8.llt,UOM ceaHce. rr~eHHM Ta.rum o6pa30M 

aqxfieKTHBHOCTb cneKTPOMeTpa OKa3MaCb paBHOil 0,940. 

Ha pnc.II npe.u;cTaMeHH Te xe .namme, qTo H Ha pHc.6, ncnpaMeH

HHe Ha 3/fqieRTHBHOCTb cneRTPOM8Tpa. B npe.u;enax O,ItHoro CTaH'AaPTHOro 

OTMOHemm ~ 8THX ,IJ;a.HHHX He Ha6.mo.u;aeTCR 3aBHCHMOCTH "BHxo.u;a" peaK

inm OT HHTeHCHBHOCTH, qTo RMReTCR y6e.u;HTeJII,HNM aprYMeHTOM B IlQJII,3Y 

ROppeRTHOCTH BHrmcneHHfl a<I$lRTHBHOCTH cneKTPOMeTpa. 

B MTOft rnaBe OilHCBBaeTca BHTIBCAeHHe norrpaBOR K .u;n<Miepemur8.1ll,

HOMY ceqemm Il-e pacceamm, nanaraeTcR npone.u;ypa rr~eHHJI .nammx 

ITO ~l)MifaKTopy Il-Me30Ha. 

HaMepeHHoe B OITHTe ceqeHHe Il-e pacceamm ORa3HBaeTCR OTD'lliHM 

oT ceqefflm, TeopeTw:rec:iw: BHrmcnemtoro ~ Toqe~oro Il-MeaoHa, He 

TCADRO H3-3a Ha.mr<ma qJOIJM4rutTopa Il-MesoHa, HOH 3a cqeT Pa,D;HanHOHHHX 

nonpaBOK, T.e. BMa.u;a HeO.ItHOcix>TOHHHX .u;narpaMM. PacqeT pa,D;Hannomrnx 

IlOilpaEOR c Y"leTOM ROHRpeTHHX YCROBd OilHCHBaeMoro 3RCilepHMeHTa 6BA 

npoBe.u;eH B cooTBeTcTmm: c pa6oTSMH/43,44/.·yrm:THBMca peaJII,H!lli 
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22 

aHepreTHtJecKd crreKTP rrepBHtJHoro IIYtJKa, roraeMaTHtJecKHe o6pesaHHR, 

HCIIM!,SOBamme B rrporpaMMe BH,I(8JI8HHJI COOHTHH 11-e paccesrHHR, npmmMa

Jiacr, B paclJeT BBPORTHOCTL perRCTpruum ¥ -KB8HTOB, HCIIYCKa8MHX B 

aKTe 11-e pacceRHHR, aHTlICOBIIa,ICaTe.7ll,HHM CtJ8TtraKOM C KOHiieptopoM TOJI

numott B ,ICBe pa,ttH_armomme e.I(RHHilH, pacrrbHozeHHHM sa BOAOPOAHOR 

wameHLD.TeopeTIItJecIWe celJeHHJIIl-e paccesi:HHsr, oim,naewe ,IT,1llI TOtJetJHoro 

Il-MeSOHa, paCClJRTHBaJilICL C y-qeTOM IIOTepr, aHeprrui: BTOPHtJHHM aJieKTPOHOM 

Ha TOpM03HOe lISJIY"IJ8HHe B MHIIJ8HH R Be~eCTB8'CII8KTpOMeTpa. 

IlpH BBtJHCJiemm axcnepHMeHTBJII,Horo ,ICHqxfiepeHIUiam,Horo celJemm 11-e 

pacce.mmsr 6HJIO H806XO,I(lm0 YtJ~CTI, CBHme 20 nonpaBoK, lJaCTL HS Iil!X 

HBJUJJiacr, 3B.Bl1!Cmnm,m OT q2, OCT8Jll,HH8 BXO,I(HJIH B KaqecTBe IIOCTORHHOro 

MHODTeJIR. OmicaHHe HeKOTO!)IlX IIOIIpaBOK IIJ)HBO,I(HTCR mDite. 

Katt yxe oTMelJaJiocr,, Bo BpeWI axcnosmuni MR orrpe.zteJieHnsr napaMeT

poB ny,:raa peryJIJipHO IIPOBO,I(HJIHCI, C88HCH sanycKOB YCTaHOBKM OT MOHHTOP

Horo TeJ.teCKona. 3TH .ztaHHHe o6pa6aTHB8JIHCI, 38T8M CII8UH8.7ll,HOtt nporpaM

MOtt, BOCCTaHaBJIHBamtetl TpaeKTOPHH lJaCT~ H onpe.rceJI.Rlallett HX_llMIIYJILCH. 

~OJIR qacTH~,HMIIynr,ca KOTOpHX ~aJCOAHHHCL BHYTPH HCIIOJII,30BaHHHX IIPH OT6o

pe co6ataff ynpyroro 11-e pacceaHHR KHHevarHqecKHX o6pe3aHaff,48 raB/c~ 

P ~ 52 ThB/c, COCTaBJlHJia 0,958. HHTepecHO OTM8THTL, lJTO XBOCT HM-

ny.m;cHoro pacnpe,rceJieHM lJacT~ nepBHtJHoro IIYlJKa o6pHBBJICsr oKOJio 

27 raB/c, tJTO COOTB8TCTBY8T Mlll!HMaJll,HOff SHepr:im JJ-MeSOHOB OT pacna,rcoB 

nepBWmHX 1I-M830HOB. 

.It,m BHlJHCJieHM nonpaBOK Ha norJI~eHHe Il-MeSOllOB RCIIOJII,SOBaJIHCI, 

HeynpyrHe 6a H no.mme 6tot C8lJ8HM BSaHMO,I(eiCTBRll IIlIOHOB C H.ztl)aMH, 

nQJIYtJemme B pa6oTax / 45, 46/. 

. OOH OT nycToil MHllJetm 6HJI onpe,rceJieH B CII8UH8.7ll,HOM ceaHce R COCTaB

JIHJI 3,9%. Cl),I(S BXO,I(HT qJOH OT CT8HOK Mm118HH HOT co6HTd 11-e pacceJIHIDI 

Ha aToMaX BOS,llVXa, nona.rca.mtHX B rp~ o6pes8Hd no Z • fpaHm:ta 

o6pesaID!i OTCTOHJm OT rpamn:t BO,I(opo,rca Ha 25 CM.· IlpH orpaHHtJeHHott 
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TO'IHOCTH onpe~e~eHl'IJI Z -Koop,u;.maTB Bepmmrn co6BTIDI STO npHBO~O 

K noTepe H8KOTopoll 'AOJm c.nyqaeB. B O,I(HOM H3 8KCnepRMeHT8Jll,HBX ceaH

COB ( ,...., 30% CTaTHCTHKR) wnnem. 6a~a MO,n:HijmU!poBaHa TaKEM o6pasoM, 

qTo ee BHennme BaKJYMHB8 cTeHKn 6a~ BBHeceHB Ha paccTomme IOO cM 

OT rpa.mm o6~acTH, sanOJJHeHHoll BO'AOPO'AOM.· B STOM ceaHce rpaHlllW 

o6pesaHllll no Z 6a~ BB6paHB OTCTOJll!U™R Ha 75 CM OT rpamm BO'AOpQ'Aa, 

qTo rapaHTHPOBMO oT6pacaBB.Hlle q,oHa OT Bos,mrxa H BHelllHl'IX cTeHoK Bo

'AOPO,I(Hott Mm118HR H He npHBO~O K ITOTepJIM pa6oqett CTaTHCTRKH. ~OH OT 

ITYCTOH Mm118HH B 8TOM ceaHce paccqHTHBaJICR H COCTaanan 0,99%. laHHHe 

aToro ceaHca 6a~ HCITOJII,30BaHB ]l.7llI onpe'Ae~eHrui: nonpaBOK, CBJISaHHBX 

c Z-o6pesaHRm.m B OCT8Jll,HOtt qacTH CTaTHCTHKR. 

Co'A8PJK8.H.H8 p-Me30HOB C aHeprnett OT 48 'AO 52 raB B nep~-

HOM IT~"IK8 6a~o onpe'Ae~eHO C ITOMOIIU>D perHCTparnm: co6llTHH p-e pacceR

Hl'IJI. Co6aTHR p-e pacceHHHR c aHeprHeli BTopwmoro a~eKTpoHa 6oJII,me, 

qeM 22 raB,6a~H BB'A8~8HN C ITOMODU,D romeMaTHKR. no 8TRM 'AaHHNM 6a~o 

OU8H8HO, qT() 'AMR p-M830HOB C aHeprHell OT 48 'AO 52 ToB B 

nepBMHOM nyqKe COCT~8T 0,80%. 
IlonpaBKa Ha npHM8Cb lr--Me30HOB H aHTHITPOTOHOB B nepBH'!HOM llyqK8 

6a~a BBe'AeHa no 'AaHHNM pa6oTa / 45/_ 
.IJ,amn,Je O K~aTe q,opMqBKTopa Il-M830Ha B BaBHCHMOCTH OT K~aTa 

nepe'AaHHoro HMIIYJII,Ca q2 6a~ no.nyqeHN 'Ae~eHReM aKcnep:i!MeHT8Jll,HNX 

,n:HqxpepeHUHMbHBX ceqeHHtt C yqeTOM BC8X nonpaBOK Ha TeopeTM8CKH 

oim,naeMBe ceqeHRR ]l.7llI Toqe'!Horo Il-MesoHa. 

2 2 l'irlq II = (d6/dElexper/1d6/dElmott. 
Ilo.nyqeHHBe 3Haqemm K~aTOB !IJopMifrutTOpOB npHB8'A8HN Ha pHc.I2 

H B Ta6~e. B 8TOll xe Ta~e npHB8'A8HB Ta.Kllt8 sHaqeHHR CTaTHCTM8C

KHX H no~x OmH60K. 

24 

Ta~a 

8KcnepRM8HT8Jll,HB8 pesyJII,TaTH. 

q2 ____ 

''il 
~ ~ CTaTHCTH- IIOJilfaJI 

Ji TO~ 
(Gev/c)2 qecKM OmH6Ka 

OmH6Ka 

I Q,OI38 I,002 0,059 0,079 
2 O,OI49 0,99I 0,055 0,074 
3 O,OI59 0,986 0,053 0,069 
4 O,OI69 0,983 0,052 0,076 
5 O,OI79 0,990 0,057 0,077 
6 O,OI90 0,924 O,OI6 0,050 
7 0,0200 0,9I6 0,0!5 0,048 
8 0,02IO 0,946 O,OI6 0,047 
9 0,0220 0,948 0,0!9 0,050 

IO 0,023I 0,9!8 0,020 0,05I 
II 0,024I_ 0,896 0,023 0,052 
I2 0,025I 0,905 0,0?5 0,053 
I3 0,026I 0,896 0,028 0,055 
I4 0,0272 0,894 0,033 0,059 
I5 0,0282 0,9!2 0,034 0,060 
I6 0,0292 0,847 0,032 0,059 
I7 0,0302 0,873 0,038 0,062 
I8 0,03!2 0,9IO 0,036 0,059 
I9 0,0323 0,856 0,043 0,067 
20 0,0333 0,742' 0,057 0,089 
2I 0,0343 0,886 0,059 0,08! 
22 0,0353 0,849 0,08! 0,!09 

IIOJJHasi orim6Ka CO'A8IJDT KBa,lU>aTK'ml,IM MpasoM cYMMHpo:eamwe ouemm 

CHCT8MaTKl!8CIWX OWH60K Bcex llOllpaBOK, HCllOJII,30BaBHHX ll!)H BBlUIC~emm 

cetiemdt. CHcT8MaTK'J8CKKe orim6tm MaKct4MaJii;HHM 00Jia30M llOJIOJmTeJll,HO 

CRoppe.,mpoBaHN M8JUJY BCeMR napru.m TO~eK. 

Jtamme <P'!TBPQB8JD1Cb BNpruiteimeM 

1~.i2= (1 +Aq2)-2 
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H cpe,ItHRii KBBJUlaT pa,IJ;HYCa HSBJieKaJICH HS COOTHOmellltR: 

< r~> = - 6(dF /dq2 ). 

IlpH qMTHPOBamm HCllOJII,80B8JiaCI, llOJIHM MaTp.ima omH60K. MH llOJJ.VtJWW! 

<r2>
1
/2 . = (0, 78 + O,IO) 4>M. 

" -
Heo6XO,IJ;l'IM0 OTMeTHTI>, qTo ,D;Ba B 8HaqHTeJII,HOii CTeneHH He8aBHCRMHX 

aH~Sa HamJ,!X .IJ;aHimX, B!illOJIHemrue B OlfJffi H B KaJmqioprumCKOM YHRBepcH

TeTe (r.]oc-AH.IoKeJiec), He npHBe~ K llOJIHOCTl>D COBlla,IJ;aRll!RM pesy~TaTaM. 

Pesy~TaT o,ItHoro aH~sa <rJ> = 0, 47 4>M2, pesy~TaT miyroro aHaJIRsa 

<rJ> = o, 72 1>1.2. Pa8JmtJHe 6!iJIO Bli8BaHO, rJiaB!lliM o6pasoM, pasJmtJHeM 

B aqxpeKTHBHOCTH HCilOJII,80BaHH!iX nporpaMM IlOHCKa co6!iTHii, a Taltl!te cno

co6oM oueHKR a<µpeKTHBHOCTH STHX nporpaMM. IIprumMaH BO BHliMa.Hlie 8TO 

pacxolK,I(eHRe, llPHBO.IJ;Rll1ee K pasH.ime B qJOPMq:aKTOpax OKOJIO 3%, MH C00T

BeTCTBYJ(lllRM o6pa80M CKoppeKTHP0BaJIR .IJ;aHlllie, YB~qRB HX OmR6KH. 

Ham pesyJil>TaT npe,n;cTaBJIHeT co6oii nepBoe npml[oe HsMepeHHe sapz

.noBoro pa.IJ;Ryca II-MesoHa H MollteT 6!iTl> cpaBHeH KaK c npe,n;cKasaHReM 

M0,IJ;e~ BeKTOpHoii ,IJ;0MHHaHTH0CTH 

<r2>1<rvd2 > = I,54 + 0,38, 
TT m -

TaK H C pasMepru.m np0T0Ha 

<rJ>l<ri> = 0,9I ± 0,23. 

B 3a.KJIIO'IeHRH npHBO.IJ;HTCH OCH0BH!ie B!iB0,ml ,ltHCC8PTauRR. 

I. IIpe.IJ;JiollteH aKcnepm.1eHT no rr--e paccemnm npH aHepI'ID'I 50 raB 

Ha YCK0PHTeJie WlHxl (CepnyxoB) C U8JII,D H8MepeHHH sapH.IJ;0BOro pa,ItRyca 

W-MesoHa. PaccqHTaHa OIITHM!)JII,HM rem.1eTPHH OilliTa, oueHellli Heo6Xo,ItH

MHe napaMeTp!i rryqKa, Tpe6oBaHHH K TOqH0CTH H8MepemIB KHHeMaTHqecKHX. 

xapaKTepHCTHK C06!iTHii, IIpHBe,n;eirn ouemrn CK0P0CTH JI0l!CH!iX sanyCIC0B 

YCTaHOBKH, B08M0lll:HOrO iflH8Hq8CKOro (p()Ha H T • .IJ;. IIpaBMbHOCTI, OCHOBH!iX 

0U8H0K 61:lJia llO.IJ;TBeplK,I(eHa B ,IJ;aJII,HenIDeM IIpH npo:se,n;emm 8KCIIepm.1eHTa. 
.!' ':,/ 
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2. Coa,IJ;aHa 8KC!J8PHM8HT8JII,HaH YCTaHOBRa JI)IJ{ 0lll:lTa no II-e paccez-

mm. YcTaH0BRa COCTOHJia H3 HCKP0BliX ItaMep,nponoprumHaJII,HliX KaMer/47/, 

CWIRTRJIJIJllJ,HOHHHX cqeTmntOB, -qepeHKOBCKHX JmBH8BliX cqeT'DIKOB H paCSo

TBJia Ha Jll!IDll'1 C SBM. lt,m ynpaMemm:.paCSOTOI 8KcnepHMeHT8JII,H0ii YCTa

HOBKH, perHCTPauRR HHqJOpMa[(IDI H nepe.natJJ! .na.mrux B SBM CS1ma paspaCSo

TaHa H H3rOTOBJieHa ~rHCTPHPYJlltaH 8JI8RTpomma, OTJ!HqaJI!!aHCH c5BCTPO

,n;elcTBH8M,,Xopomel ToqHOCTI,D H B!iCOKOI Ha,IJ;8lKHOCTI,D. B STOA YCTaHOBite 

BnepB!ie B,CCCP B.qiH3llq8CRO~ 8KCnepHMeHT8,HCilOJII,30B8JIHCI, nponopIUIO-, 

Ham,HBe Ka.MeP!i. IloCJie OKOffqaHWI aKcnepHMeHTa no II-e paccesmmo 

YC'l'aHOBita CSBJia }ICilOJU,30BaHa JI)IJ{ B!inOJIHeHIDJ. 8KcnepHMeHTa no HHT8~

peHIUIOHHOMY HSMepemm {fass · aMIIJIHTY.mi ynpyroro Wp paccemmsi: Ha MaJme, 

yr.JI!i npH 8H8PI'HHX 40 H 50 raB /S0, 56/ Ha YCKOPHTeJie H~BS. l:HJI cos.nan 

KOMilJI8RC annapaTYPB Ha .mmmJ C SIM JI)IJ{ npoBe,n;eHHH MaI'HHTllliX H3Mepe~ 

HHI H B KOpOTW cpoK npoBe,n;eHB .IJ;eTaJII,H!i8 HSMepemm MaI'HHTHOrO.IlOJIH 

aHBJIHSHpYDitero MaI'HHTa c ·BliCOKol TO~0CTl>m C;t O,I%). Elma coa,n;aHa · , 

CJIOJ!:H8H CHCTeMa nOH-Jiaimn nporpm.!M, Il03BOJilI!OOlWC npoHSBO)tHTI, HaCTpohy 

H oCSecne~Tl> y,n;oCSH!il H Ha;zi;emmft KOHTPOJII, Bcex YSJIOB annapaTyps. 

YcTaHOBRa no .cBOHM napaMeTpaM (TO~OCTI,, .HHqlOpMaTHBHOCTI,, CSBCTPO,IJ;elcT

BHe) BO BpeMJI npoBe,n;emm SKcnepHMeHTa CSsJia O,ItB:Oii HS JIY'llllHX B MHpe cpe

.ltH paCSOTanIIHX YCTaHOBOK TaRoro RJiaCca. 

3. IlpoBe,n;eH HaCSop cTaTHCTHKH B aKcnepHMeHTe no Il-e pacceJlllml 

npH 8HeprHH 50 I'aB. Bcero B 8RCnepHMeHTe c5BJIO saperHCTpHpOBaHO ,CBBm8 

2, 5 x ro6 coCSBTHI, H3 HHX OROJIO 3% HBJISIJIZCI, co6BTID!MH ynpyroro II-e 

paccemma. IlPH .IJ;BJII,Heffmel o6pac5oTRe OROJIO 98% sanHcammx Ha Mal'HBTHBe 

JI8HT!i 8KCil8p:RMeHT8JII,HBX ,n;ammx c5BJI0 HCno~SOBaHO JI)IJ{·ORO~aT~Hoii 

oc5pa60TRH, lJTO CBH,IJ;8T8JII,CTBY8T o BliCOKOii Ha,IJ;8ltHOCTH pa60T!i annapa

Typ!:1 B 8RCnepHMeHTe. 

4. JtnH oC!paCSOTRH 8RcnepHM8HTaJII,HBX ,IJ;aHH!iX CSBJI paspaC!OTaH PH.IJ; · 

C~Olml,IX nporpaMM. IlporpaMMH noHcRa H peROHCTPYKIUfH C06!:1Td, a T810!t8 
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nporpaWH onpeAeneHHa a6connTaoff acw,exTHBHOCTH cnexTpoMeTpa, ucnon&

soBamrae lJ,1III OKOH'JaTeJII,HOff o6pa60TRPI .n:a.mmx B OlffiH, OKa38JmCb saa

traTeJII,HO 6oJiee 8ipIJeKTHBHl:IMH H Ha'Aemmr.m:, qeM aaaJIOI'll'IHHe nporpaMMH, 

HCllOJII,SOBaHHHe qJHSHKaMH RaJm:qopmiffcKoro.ymraepcHTeTa (~oc-AH,nllteJiec) 

,IVIR o6pa60TKH .n:ammx 8Toro COBMeCTHOro 8KcnepHMeHTa. 3TO 06CTORTeJ!bCT~ 

BO OKaSaJIOCb pem8.lllllHM qaKTOPOM np:0:.no.nyqemm Ha'Aemmx q111suqecKHX 

BHBO.D:OB. EllJI paspa60TaH PR'A BCllOMOraTeJII,lmX nporpaMM H npoBe.n;ew_ 

COOTBeTCTBYmtHe pacqeTH lJ,1III B~CJieHHR 60Jiee 20 nonp_aBOK, aeo6Xo,D;H

MHX lJ,1III no.nyqemm. .n;HqxpepeHIU'laJII,Horo ceqeHHR 11-e pacceRHHR. 

Ilo nporpaMMaM, paspa60T8.HJWM B OlffiH, 6HJia npoBe.n;eaa o6pa60TKa 

Bcero cTaTHCT~ecKoro MaTep:0:aJia, noJIY'{eHHoro B aKcnepHMeHTe. 06pa-

6oTRa npOBO,Jtl'IJiaCb Ha am IDCM-6, enc I604 A, rm 360/44, ICL 420, 

enc 6200, pacqeTH SaHHJm OROJIO 3500 qacoB B 8KBHBaJieHTe IDCM-6. 

5. InepB!le B llPflMOM omrre, TO ecTb 6esMO.D:eJ!blmM cnoco6oM, no.ny

qeao saaqe1me saPfl'AOBoro pa.n;Hyca rr--Mesoaa, ROTOpHll oRa3aJICR paBHl:IM 

<r2>h = (0, 78 + O,IO) ~. 3TO HSMepe1me RBJIReTCR HaH60Jiee . " -
TOtnmM B aacTO.lllllee BpeMR. ,ICamme no qopMqaKTOfaM rr--Mesoaa, no.ny-

qemrae B 8KcnepHMeKTe B 22 TOtmaX no nepe'AaffHOMY HMDYJII,Cy B o6JiaCTH 

O,OI4 ~ q2 ~ 0,035 (ThB/c) 2, xopomo COOTBeTCTBYJOT HSMepeHMM, 

BHllO.mteHHl:lM Ha BCTpeqHl:IX llytmaX. 

3RcneP:3MeHT, ROTOPOMY llOCB.llllleHa HaCTO.llIIIM ,D;HcCePTanrui:, OTR})HBaeT 

co6ott cepHID aHaJIOr~x 8RCnepHMeHTOB no HSyqeHHD CTPYKTYPH SaPfl

JJtemrax aecTa6HJII,Hl:IX qacTim. neTaJihlloe :0:syqeHHe noBe.n;emm. ifoPMqaKTopa 

11-Mesoaa H HsMepeHHe cpe,naeKBa'APaT~oro pasMepa sapmtteHHoro K-Mesoaa 

BOSMOlltHO H IJJiaHHpyeTCR B HaCTO.llillee BpeMR Ha YCROpHTeJie ffimHOHaJII,HOft 

YCKOJ)HT8JII,HOff Jia6opaTOPHH m.teHH crep.m (EaTaBM), zsyqeHHe CTPYKTYPH 

sapmtteHHHX rmiepoHOB CTaHeT .D:OCTYllHHM llOCJie BBOM B .n:effcTBHe YCKO

PHTeJIR Ha aecKOJII,KO TaB. 
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OcHOBHl:le pesyJII,TaTH ,D;HCC8PT8IUfil ony6JIHKOBaHH B pa6oTd2I-36/, 

a Taruxe ,n:OJioJJteHH Ha CeccHH OT.D:eJieHHR R.D:epHoll 1PHsmm AH CCCP (MocKBa, 

qieBpaJII, I974 r.) II Ha XYIT MeJlt,IJ'YHapo,naon KOHqiepeimffiI no qJHSHKe BHCO

RHX 8Heprmi (~OH,n:OH, HIDJII, I974 r.). 
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