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Pa6oTa BIDIOJIHeHa D ~a6opaTOPillI BHCOKIDC 3Heprin1 06~e;zumeH
Horo HHCTllTy-Ta B;IJ;epHIDC llCCJ!e,ItOBamnt. 

Hay,IHl{H PYKOBO,Ir;IITem:,: 
Ka~T cpH3RKO-MaTeMaTH'I8CKillC HBYK, 
CTapnraft Hayqmm COTpy,nmm 

Oqi:mmam.HHe OIIIIOH8HTH! 
,ItOKTOp ipHs:imo-MaTeMaTH'Iecrorx H8YK 

,ItOKTOp qM3llKO--MaT8M8TH'I8CKillC H8YK, 
np~eccop 

EeIDiaMnH AmOTOBll'I 
lllax6asmr 

Eopnc H:imo~aeBll"I 
Ba.7IYeB 

Apr..a.nm1 MonceeBJIII 
raJIT,nep 

Be.n;yIItee HayqHO""'IICCJie,ItoBaTeJIT,cKoe yqpelli,llemrn: 
HayqHO-llCCJ18,ItOBaTeJIT,CK1i11 llHCTHTYT H,JtepHOI qM3llKII !1IT'Y, MocKBa. 

ABTope(j/epaT pasoc~aH ,u}(,, U.1')..t~ I97 -~ r. 
3amnTa ,11;1rccepTaunn cocTonTcJI " g " {2'.'.1l;J:' I979 r. B 1.1. tJ:ac. 
Ha sace'Aamm: Cn~namsnpoBaHHoro coBeTa n-047-0I-02 rrpn la6opa
Topnn BHcororx aHeprnii 06~e'AlllleHHoro UHCTHTYTa B;IJ;epHI,IX ucc~e.1to
BaHID1, r.,Uy6Ha, MocKOBCKaJI o6~acTl>, llo Ol1HH. 

C ,Ir;IIccepTauneii MOJKHO 03H8KOMllTI,CJI B 6n6Jm:OTeKe llo OHHH. 

YtJ:ellllli ceKpeTapi, CoBeTa 
Ka~T qrrrsmto--MaTeMaTH'Iecrorx 

H8YK ~ M.ili.JlIDcatJ:eB 

J 

OEl!lAff XAPAKTEPHCTIIKA. PABOTH 

AKTyam.HOCTI, rrpo6~eMH n gem, pa6oTH 

PeqiepnpyeMaJI ,Ir;IIccepT8UUJI ITOCBR!lleHa IlOllCKY ,PaCila'AOB w0
- n°t 

H ~0, x0
- n°e+e-. 

B noCJie,wme 'ABB ,1teCS1THJieTHJI (I957+I977) :r:r. 6wro OTltPliTO 

MHOro 6osorumx: pesoHaHCOB THITS f' , 1to , w0 
' x0 H ~- , ltOTO;,_ 

pae MOry-T onpe,1teJIJ1Tl> noBe,IteHHe H xapaKTep B;IJ;epHHJC cu. Jl,7rJI mmc
HeHRa: ltBaHTOBHX i:mce~ n CBORCTB HettTpam,HliX Mesommx pesoHaHCOB 
( ~o ' w0

' x0) He06XO'A:HMO RCCJ!e,nOBaTI, BCe nx ltaHaJIH - ,PaCila'Aa, B 
TOM ,mc~e n HettTpam,Hlie ltaHaJIH pacnana, HanlJl'!Mep, T8ltl:Ie, rum 
uJo➔ not • 

AltT,YaJII,HOCTI, noncxa. pacna'Aa CJJ0 
- n°( 6~ BmlBaHa TeM, 

tJ:To o6HapyJlteHRe aTOro lt8H8Jia pacna'Aa 'A8BBJIO 611: · 
a) 06'I>JICH8Hll:8 MSJIOii mRpnHH pacnB'AS. W 0 

- n°n+n- (r(W~ 
.n°n+n-) ~ I2 MsB) npn B8,POJITHOCTH paCITB'Aa w0

- n°3 , cpanmmoit 
c BepoJITHOCTl>JO pacna'Aa c.u 0 

- n°n+n-; 
6) ,ItOnOmRTeJII,HYJl HHqX)!Jdainno O BeJmtmHe cmma w0 

, nOCltOJII,
KY tJ:eTHHe SHatJ:eHRa: Jc.o 6Yl!:fT HcKJIDlieHH. AHamrs pacilB'AS UJ0-,HI'b:+n
c nOMOllll>IO M8TO,Ita ,11;1rarpaMM ,1la.lm~-4)a6pn ~ Han6o~ee Be,POJITHOe 
COtJ:eTrume :JP = 1- , O,ItHaltO 3HatJeHHe Ju, = 0 He /,CltJIBJ'IJa.JIOCI,; 

B) ,It06aBOtJHOe IlO,ItTBe_pllt,IteHHe MO,ll;e/Ill Ca1taT1l13 (npe,IIJlleCTBeH
HRIUl COBpeMemmx MO,ll;e~ett ltBapltOB), no ltOTopoii Bee Ha6.mo,naeMHe 
'1!8CTll'.IUl ll pesOHaHCH COCTaBJIBJOTCJI HS 3 OCHOBHHX OapnoHOB(p, n ' 

,1 ), BliCT,YIIllllllHX B KatJ8CTBe nepnntJHWC a~eMeHTSPHliX tJ:ac~. Ilo 
aToit MO,D;eJm ,n.,m n0.II11pnoro BeKTopa ( :JP = 1.- ) sapg,noBaJI tJ:eTHOCTI, 
,ll;OJilltRa 6HTI, OTPimaTeJII,HOit, Ha6.mi:ui;eime paCilB'AS CJJ0 

- n°i Heno;.. 
cpe,D;CTB8HHO no,D;TB8Jll!l'..It88T 8TO npe,ncxaaaHne MO,ll;eJm CaxaTH, a T8ltl!Ce 
npe,D;cKaSrume cxeMH ~U(3)-cHMMeTp~. l!To KacaeTCll Qo ,x0 -..u.0 e+ 0-, 
TO aKT,YaJII,HOCTI, noncKa pacna'Aa Bl:lSHBaeTCll CJie,IJ;yll]llmm o6CTOJn'eJLI,
CTBaMR: 

a) ,nJilI Bl:lJIM8Hll.lI qiopw CP-H8llHB8Pll8HTHOro B3anMO,D;eitcTBrut 

-- "W" . . ····= I U\Tbc~:iA.. ,,. ,.1 .
1 

.... J;,..J,aJ·• 

ti!lCJ;)l::..j: .r}mlu!J 

EL':·., iA 
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BOOOilt8 CJie,ItyeT Hattn: Wilt MOllWO 60JILllle n,POJIBJiemtll: Hapymemui: CP
mma.l)l!BHTHOCTR BO MHOI'l!X .JUlYI'll nponeccax, peaxmmx lI pacmm:ax, 
ll0Mm40 pacna.itOB He:ltTpaJILma: K-MeSOHOB. l{o cmc nop BCe CP-He'lieTlllle 
S~KTH 6wm o6Ha.PYJ!t8llll TOJll,It() B ,PaCna;itaX Heit~SJII,HliX K-MeSOHOB. 
CyntecTByeT n8Jlldt Ps;It TeopeTRT1ec:imx M~e.11e:11122 31, KOTOPHe Ha.Pff.lJY 
C cpeHOMeHOJIOI'K'i8ClOW OimCamreM aapymemm·cP-E:HBa.l)l!aHTHOCTH B pac
na.itax K0-r.1esoaoB npe.D;Clta3HBBDT eIIte OIItYTE:MHe Ha omrre npOlIBliemm 
Hapymemm CP-mma!)RSHTHOCTR B pas.mr,mm: ,Iij)y:rJ1IX nponeccax, pea1t
mmx R pacna.itax; 

6) saPSHee BOSMOZHO JJ;OnyCTHTI, cyiqeCTBOBBlme 1t0repeHTHO:li nplI
MeCH ,lij)yl'lDC, K°!«esoHOB, ltOTOpHe MOryT mmTR,POBaTI> BCe CP
He'lieTBHe scpcpeRTH B pacna,ItaX K°-MeSOHOB. 0.D;HaRo sTa B03MomIOCTI, 
B .PaMitaX onpe.D;e.iremmx MOJJ;eJie:i!: 61,IteT HCltJID1ieHa, eCJm 6y,tteT Ha:ltJJ;eHo 
r:&r2ii.e CP-mma!)RSHTHOCTH r.D;e--im:60 BHe pacna.itoB K0-MeSOHOB 

• 
B) ~ BWICHemm ,POJIH H 3Ha'li8HW! MO;IJ;eJIH CBepxCJia6oro B38lIMO-

JJ;e:licTmu1' ~; B npo6.11eMe HapymeHWI CP-mma.l)l!BHTHOCTH HeoclxCl,Il;ltMo 
o6HapyDTI>XOTH 6H O;D;HH 4J81tT aapymemm: CP-mmal)l!BHTHOCTH BH8 pac
na.itOB K0-Me30HOB. 

HaV'lH8J'I HOBHSHa H npmtmeCRaH Il8HHOCTI, 

Il,POBe.D;8HO 3Ha'lili'l'em.Hoe ycoBepneHCTBOBaHHe MeTO;IJ;mm HSMepemm 
sHeprmi K -ItBa.HTOB n s~ Mace c nOMOll!I>ll xceHoHoBo:li ny
SfiPI,ltOBO.lt It81118,Pli. 

B pesyJII,TaTe npo;n;eJIBHHott pa6oTH BnePBHe Henocpe.D;CTBeHHo no 
mmy B cne1tTpe scpcpeltTlD3HllX Mace n c noMOll!I>ll MeTo;n;a ;IJ;Rarpm,!M lta
JIRTna 6WI 06Ha,PYJlteH K8H8JI pacn8,1Ul. _aJ0

- n°t , 'tiTO nOSBOJIWIO 
nOJiy'iRTI> ;n;onoJIHRTem.ByD RHcpOpMaD;m:> o CllRHe n saps;ttoBO.lt 'lieTHocm 

CJJ0 - 11/1830Ha. 
II.Im llORCRax pacnaJJ;a, ti,0 • x0- n°e+e- 6wro nOJIY'leHO HOBOe 

SHa'tieHRe ~ B8pxHero npe;n;eJia OTHOCRT8JII,HO! BepoHTHOCTR STOro 
pacn8,1Ul. • 

Anpo11aTmF. pa6om R ny6:PP\'.filWl{, OCHOBHHe pesyJII,TaTH pa60TH 

no llORCRy pacll8,1Ul. w0 --+ no( 6WIR ;IJ;OJIOX8HH -Ha 11~~0! ROH
cpepem:nm no qnt3lllt8 BHCOXIDC 3H8,PI'd B lty6He, 1964 r. • MeTO,IO:t
-qecime RCCJie;IJ;OBaHHH R OCHOBHH8 pesyJII,TaTH HacTOJllll8i ,IO:tccep-ranw,i: 
~e~ B 3 pa.CSoTax, ony6Jlnlto~ B zypHSJie "ll,ItepHBJI qll!Smui' 
/I~,f/J/ x B mute npen.l)l!HTa-omrn:191• 

. ()6'I,8M lO:ICC8l)TamtlI; T8ltCT COCTORT RS BBe.D;8HWI, Tpex rm R 
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3aRJI!0l!8HllfI, II3JIOiteHHIDC ua 178 CTpaHIIIWX' BKJtOtJ:aJI I5 plICyIIKOB ll 

ITJI'l'L -radm~. Bn6JIBorpaqinJI HaCl!llTUBaeT 63 Ham,ieuoBamm. 

Tesucu, rrpe,ncTaDJieHHIIe K 381JlJITe 

I, Us YCJIOBlIJI npaBJIJibHOro UOJIOJK8IDUI UeHTpa mmoB _ n° M w0 
-

MesoHa Ha umaJie uacc B pacnpe,neJiemrn aqx-peitT1m1rnx Mace m21 , mnoJ 
II,POBe.nc11a ITpm.raJI ouemta Koaqr!)l~IeHTa upoIToJJU}roHaJII,HOCTII It¥ B co
OTHOlIJemrn E = Ka' Rei, (ItaJIOplIMeT_p!NeCKilii: .MeTo,n H3Mepemm Sllepnm 
r-IffiaHTOB): It.r = (0,58±0,02) MaB/MM,_ 3,neCL Er - auepnm K -ItBaH
Ta, a Reo - cyr,mrapnuil upoder ti:acTID.{ JI1m1m, nusnammro aT11M 1 -
ItBaHTOl,1 B KCeHOIIOBOii Kar.tepe neorpamitJeifHIDC pasMepoB. 

2. ITOJIYl!eHII IIOBUe KaJilI6poBO'!Iille Kp1rnue RcJ = f,<Er 'cl) l1 

ITOJie cyMMapHux oumc5oit . ORc1= fa<E, ,d ) , c rror,1onu,JO ItOTopmc MO~Ho 
OITpe,neJIJITI, ItaK SHepnuo ¥ -KBaHTa B ,IJ;l1aIT83OHe (40+4500) I.!aB, Tait 
1l Olllli6Ity OE( B oupe,neJiemm aHeprmr SToro ( - IillaHTa, 3,neCL 
d - ,n.m-ma pasnnT,!.fl JTIIBHJI, oITpe,neJIJieMaJI paccTOJIHHeM no ocu Jll!BIIJI 

OT TO'!lt.."1 ItoHBCPCJ1lI .no TO'IIDI uepecel!emm C rpamrnen 3[lltll8ItTUBI-IOro 
od'I>eMa KaMcpu, a Rd - cyMMapuaJI ,n.mrna tJacT1m JI1m1m, O6pesam1O
ro rparnmar,m a@mtTHBHoro od'I:>er.m Itar,mpu. 

3. Cyr.rr.mpuaJI om1161ta 6'Rd 6ucTpo n uoHOTOHHO cna.naeT 6 
poCTOU d It 3H8'!8H!IIO OlIJU6KH oRo,,, ' paBHOH 6%+8%, rrp1Ner,1: 
75~ < 6Rd <: 30J~. 

4._ Cpc,nHJIJI oun16Ka B oupe,neJiemm aiJ:xpeKTIIDHUX 1.:acc mn"Y n 
m !Ioc+e- paBHa 9% 11 7%, COOTBeTCTBeHHO, '-!TO B 2+3 pasa M81{I,lIJ8, 
l!8M onm6Ka' ,noITyCKae1.1aJI l.IeTO.I(OM H3Mepemm MarIDITIIO.i-l !tpl!BJ!3Hll 
c.,,c.na 1tm.mo11euT rrepB,Il!HOii (e+ ,e-.)-rrapu ITPII ITpm.m11eHm1 cpe;IJ;He
Tm::tiJih!X llY3UpLKOBUX ItaMep (qipeoH' CMCCI, qipeoua C ITporraHOM JI ,np. ) • 

5. <!?mtT pacua.na a>" - ITo.f ycTanaBJilrnaeTCJI ucnocpe,ncTBen-
HO ITO mmy B C!IeKTpe acrxI1eitTHDHOil uaccu m n'} ' ITPI1'I81il 
fri (w0 )= (776±12) MaB, IIOJIYIIllIPUHa IDIIta, OTHece1maJI It m (W0

), 

COCTailJIJICT 9%. Illut D o6JiaCTlI r.iaccu ITOKOJI w0 OITpe.neJIJieTCJI 6oJiee 
tJ:Cl.1 4-KpaTI-IUM CTaH.napTHU!.I OTICJJOH81Il1CM, 

6 •. 11pH oc5cy,,[,!l;CIIT!H ITOJIY'!8HIIIDC pesyJILTaTOB He 6UJIO O6Hapyr.teIIO 
sar.rcTIIoro ti:ucJia CJIYl!aeB pacua.na w 0 

- K + ( + ( 1r ITOJlY'IeHo _ 
orpam!'Ierme na oTHomemie BepoJITIIOCTeii 2 KallaJioB pacITa,na w 0 

: 

W ( 0)
0 

... ., 3t ) l. 0 20+0 I5. 
W( (J)o ... ➔ ITO() ,.. ' - ' 
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o6JraCTH mma w 0 , C ITOMOl!ll,D ,1UIDI'p8MM l{8JIRTUa ,ItaeT yrul3alme Ha 
TO, ':!TO CIIBH W 0 jW = i, ,,. 

a. Ha BCett COBOKyIIHOi CTaTHCTmte H3 I,3xI06(n+-xe)-Bsamlio
'AeHCTBlitt He Haii.t{eHO HH o~oro co6HTIDI, COBMeCTHMoro c pac~OM 
~~x.-0- n°e+e-. Ha 90% YPOBHe 'AOCTOBepHOCTH HalbteHO ]J)!H. BepxHero 

npe'AeJia. OTHOCHTeJILHOH BePOHTHOCTH: 

=n _ r( r- n°e+e-) _ -4 7,n _ r(X0- n°e+e-) -3 R - -"'-'~----....... ------- - r , Gxro n "x - ...;:;..-=... ....... ___, ............. c:0, 8ic1D • 
~ r( ? - BCe ) r(x0- BOe) 

Co,neplK8HH8 IDICCepramm 

IlpH pa.Cna'Aax W
0

- n°f H r,_0 ,X0-:+ n°e+e- B KOH6'1HOM COCTOH
HIDI Mll HMeeM '(- RBaHTli lI (e+ ,e-)-napu C B03MOJ!tHO umporun.1 yrJIOM 
pasJieTa SJieKTpoHa ll nosnTpoHa napu. IlOHCRH 8THX pacna'AOB 6wm 6u 
H6B03MOlKHU 6es paspa60TRH M8TOM aqxlleKTHBHOi!: perHCTpaullli ! -RBaH
TOB ll MeTO'Aa ll3MepeHHH HX 8H8prHH C TO'IHOCTl>IO, npne.MJieMOit ]J)!H. 

H81llero a1tcnepm11eHTa. 
IlepBM rJiaBa 'AnCCepTanHH nOCBSmleHa paspa6ome MeTO'All}tll H3-

Mepemm aHePrHH K' - ltBaHTOB C noMOllll>IO KCSHOHOBOit IIy:3HPl>KOBOtt Ka

Mepu. 
K HalUIJIY Hamett pa60TH 6UJI npe,T.tJIOllt8H lI pa3pa60TaH MeTO'A onpe-

'AeJISHHH aHeprHH 8JI8KTp0HOB ll ( -RBaHTOB ny'l'eM llSMepeHHH MarHHTHOH 
KPllBHSHH CJIS'Aa aJieKTPOHa :wm KOMIIOlleHT nepBH'IHOi!: (e+,e-)-napu OT 

t-KBaHTa, KOToputt KOHB8PTHP0BaJI B pa60'18M 06'.beMe nysHpl>KOBOit 
KaMepu, sanOJIHeHHOM Jm,IUCOCTl>IO co c_pe~eit llJIOTHOCTI,X) (nponaH,CMOOl> 
qipeoHa H nponaaa, q,peon H 'AP.)13,47. OTulaKo aTOT MeTo'A oRasaJica 
Henpm10~ ]J)!H. Xe-KaMepli, HanOJIHeHHoil 1ltHJJ;IOlM KCeHOHOM c 6oJiee 
BliCOKOH llJIOTHOCTl>IO, r'Ae 8JI8KTp0HH lI nOSHTPOHli HCIIUTHBaDT llliT8H
CHBH08 Ky-JIOHOBCKOe MHOrOK,PaTH08 paccemme H TOPM03H08 ll3.7ly"qeHHe. 

B §2 nepBott rJIBBH B xpoHOJIOI'll'l6CltOM nopa:,rute npoBO,IOITCH 06-
sop MeTomecKHX pa6oT/I,2 ,5+l2/, npo'AeJiaHIWX B rpynne Xe-ItaMepu 
JIBS OH!lll 14/ 3a nepno,n; (I96I+I970). rr. B 8TllX pa6oTax 6UJI npe'A
JIOllt8H H paspa6oTaH KaJIOpnMeTpH'leCKHit M8TO'A llSMepeHWI aHeprHH 
aJieKTPOHOB lI /{ -KBB.HTOB, MSTO.D; TJ-DJteJIOit nysHpl>KOBOil ItaMepH. B 
o6sope B?e MeTo,IOI'lecRHe pa6oTu11•2•5+7/, npe.u,mecTBYJ!IJµte Hamett 191, 

. IlO,JtBepraDrca Hexoropouy KIJH?HlleCKOMY aHaJIH3Y C ?OllXH I 

speHWI yCJioBHil H Tpe60BaHIDI Ramero a1tcnepnMeHTa no noncey pacna-
'AOB w0

~ n<r , ~0 ,I°- n°e+e-. B pesyJil>TaTe 6.wm: BWIBJieHH 
B8lltlilie ]J)!H. Hae MOM8HTH, KOTopue He 6.wm: paCCMOTpeHH H yqTeHH B 
npeJ];Il.1JJlllllX pa6oTax n HS-Sa ROTOPWC Heo6XO,IOIMO 6UJIO npo)leJia.Tl> 

4 

j., 

" I 

ueTO,l(l1'18CKYD paelorl9/ (rJI. I. §3). ua OCHODe KOTOpofi u OWIII 
npoBe,n;eHU nov.crur pacna,n;oB W0➔ n1 , rz.0, :c0_,, n°e+e- H' c'1iM
Kax, noJIY,l!eHHllX Ha KCeHOHOBoii IPJSIIPI>KOBoli Kauepe JIBS OH.fill 

14 
• 

B pa6oTe'Il Clwr miepBIIe npeMm.reH 1taJ1opnMe'l.'PH':lec1tnft MeTO'A 1muepe
mur :rnepruu K- 1rnaHToB; Clwm paccr.10Tpmm 3 nHTepBaJia ,n;Jlff ::mep-

rmr if - KBaHTOD, E 6' : 

I. IO J,JaB < E1 < IO0 J.laD; 
lil. IOOO lilaB < 

II. IO0 l1bB < Ea' ( IO00 r,bB 
Er < IO000 Mall, 

n ,n;Jlff ita;.moro unTepro.na 6WI .n;an npaRTnqecrurli: no,nxo.n; K ns1.1epemno 
aHeprm1 y- 1rnaHTa. ,UJur IIHTepBaJia I Ha 6a3e oTodpamiux :rneRTpci
HOB U Il081ITPOHOB OT pacna.n;a uo.n;.,reHIIllX rr0-Me80HOD nOJIY'!eHa lHIIIDI1)11-
'!eCl",8.fl rpa.n;ynpOBO'IH8JI Kpl1B8.fl (npo6er-::meprIDI) ]J)!H. ::)JI8RTPOH8 
E

0 
= 'f (Re)= Re R O · ,n;Jlff llHTepBMa (20 li!aD .,( Ee-<. 60 MaB). ,UJur 

unTepBaJia II (Kor,n;a .1runeHL cocTonT us aecROJII,IDIX ( e+, e-)-nap); Ra
Jiopmc1eTpnqec1mii MeTo.n; J3 aToit pa6oTe ipop!,iy.mrpyeTC.fl n 11pm.m1m:eTc..q 
B TaROM Bl1,ll;e: Eb' = ~Ei , r.n;e I"\ - t{IICJIO (e+ ,e-)-nap, a E, -
aneprrur oT,n;eJII>Hoii (e+ ,e-)-rrapu, ItoTopa,1 onpe.n;cJISieTC.fl no cyMMap
Hm.iy naMepemro:r.iy npoClery 2 KOJ\IIIOHeIIT napu, T. e. aaepr1!.fl ¥ -
KB8HTa onpe.n;cMeTCJI rryTCM cyMMllp0D8lllIB aueprnii OTJJ;eJII,HIDC (e+, e-)
nap, np1ItJ:eM ::mepr1m Kalit.I].oii: (e+ ,e-)-11ap1I ouemrnaeTC.fl c nouootI>:ro 
KJJUBoir Ee = If ( Re )= 1,eRe , r.n;e 1toa<Ix11murnIIT Ke O.n;IfHaitoB ,n;Jlff 

Bcex (c+,e-)-nap. IIpo6er JIUBIIeBllX tiaCTiill, lISMepaeTCH C IIOMOmI>IO 
MJrapocKona, tITo ,n;Jlff E1 > 500 li!aB cTaHoBUTC.fl otieHI> Tpy.n;oeMR:m/ 
npaKTU':lecKU HeB03r,1();;m:w.1 npouecco111. ,UJur HHTepnMa llJ B pa6oTe f/ 
paspa6aTUBaSTC.fl z: npIDv1ewreTc.fl MeTo.n; onpe.n;e.iremm ::rneprmr ~ -KDaH
Ta C nOMOl!II>!O llSMepeHUJI TaKllX cpe,n;imx xapaKTepUCTHR JIUDHH, KaR 
rJJY6UH8 lvlaKCUMaJII,1-IOro pa3BUTM JIUDHH t tnax, !1 'llICJIO JllIBHeBllX qac
THU . Nmax Ha aToii rJiy6mre. K colitaJiemno, oKaaaioc:i;, · ':!TO ourndRa 
aToro MeTo.n;a BeJIUKa, DE r = ± lfiii;,,ax~30%. _O~oBpeMeHHO ,n;Jlff ncex 
UHTepBaJIOB anepnm E (I,II,IJJ) CyTI, RaJIOpUMeTpINeCKOro MeTo.n;a 
MOJl(eT OIITI> BIIpallteHa cooTHomemi:eM E1 = 1c1 R00 , T, e. aHeprua o -
RBaHTa·, l!IDIUID!PYiaitero JIUBeHL B KaMepe C neorpaHIItJeHHliMU pasr.1epa
Mll, npmm nporropmIOHaJII,H8 cyMMapHOMY npo6ery BCex JIUBHeBHX '18CTI!U 

ROQ ((e+ ,e-)-napH, 1-aJieKTpoHu, KOMIITOH-aJieKTpoHH) Heodpesan-
noro JIUBHH, Henocpo.n;cTBeHHo na6JnO.n;aeMaa KaPTnHa pasm1TlilI .lllIBHH 
Ha CIDIMK8X Xe-KaMepu ll oue~i /0 TeopHH RaCK~HlC JllIBHeii llOR83li
BaDT, 'ITO pasMepu Xe-RaMepu 14 Il03BOJI/IJOT rrplil48J:illTI, KaJiopmmTpl:l-
':leCKUft MeTo.n; (E,= KrRaa ) u ]J)!H.aHeprmr Et, 66JII,me:ti:,'leM · 
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500 MaB. BIIJIOT1, ,n;o Er ~ 4000 MaB. llOCitoJII,Icy' npli__ 8TO~ JilIB!il'l eme 
He O'I8H1, IIJIOTIIU. H eCJm HailTl1 KaKOfi-,6O HODuil no,n;xo,n; 
K n3MepeHHIO cyrv1MapHoro npo6era R00 • B pa6oTe 2/ c,n;eJiaH cyniecT
nemlllil DKJia;n B pememre 3a,n;atJH H3Mepemm aHeprHH '( - KBaHTOB: 

a) ,n;JISI HHTepBaJI8 11 6WI npe'A,JIOJ!t8H MeHee Tpy,n;oeMitni! npouecc 
ll:3MepeIDIJI npo6era Roo C llOMO!Jll,ID KYPBHMeTpa Ha IIJIOCKOCTll 3KpaHa 
penpoeKTopa; 

6) 6wro BBe.n;eHo noHHTHe ",n;JIUHH pa3BHTHsr'' JmBHH d ( d - pac
CTomme no OCH JmBHSI OT TO'IKH KOHBepc1m ;no TO"lltH nepecetieHHil OCH 
JmBHH c r,eammaMH KaMepu) • noJiytieH Ha6op ltaJilI6poBO'IHUX KPHBWC 

Rd= -1,(E r • ~ ) • KOTOPllli ,n;JISI HHTepBaJia Er • (60+2000) MaB YJKe 
llO3BOJISIJI l13M8PfIT1, T8Klit8 l1 aJieprmo r - KB8HTOB, lUilll.UUiPYJ<llllDC JmB
Im, o6pe3aHHUe rp~aMH pa6otiero O61,eMa KaMepu. ,1tJm: aToro Heo6-
XO.InlMO H3M8pHT1> "Koop,ItHHaTu" Rd n d • r,n;e - Rd - CYMMaP!lllit npo-
6er 'lacTmt JIHBrur, .o~pe3aHHoro rpammaMH pa6otiero 061,eMa. KaMepu. a 

d - ,n;JIHHa pa3BHTHSI, 0.n;HaKo B aToft pa6oTe He 6wro co6.mo.n;eHo yc
JIODRe, Heo6xo)nlMoe ,n;JISI npaBHJII,Horo, KoppeKTHoro npouecca H3Mepe
HWI eypBIIMeTpoM CYMMapHoro npo6era. 

Koaifqlmnl:eHT yneJm'Iemm aKpaHa pertpoeKTopa 6UJI Bu6paH M8JIIIM, 

3H8'1lliTeJII,HO mme Heo6XO)nlMOro OllTHMSJII,Horo 3Ha'leHWI • 'ITO ll,PHDO;nll:
JIO K Cll:CTeM8TIA0CKOMY 3aHIDKemno H3M0PfI0MOil B0JilI1DIHbl, OueHKa 'IHC
JI0IIJIOro 3H8'1emm KO8qxpllltiieHT8 npono,PUHOHaJil,HOCTli Kt B COOTHOme-
mm E 1 = K.r R.o 6uJia noJJY1IeHa TOJI1,KO 113 aH8Jil13a pacnpe;neJiemm 
npo6eroB IIO3ll:Tpoua Ha 6a3e Z13 co6uTitit (n -{it. - e)-pacna,n;a, r;ne 
no.nyqeHO Rcr(0,59,±0,02) MaB/MM, 

B Hamefi pa6oTe/9/ npH onpe,n;eJieruwx npe,n;nOJiol!te1mmc, KOTopue 
onpa:e,n;HB8JOTCSI KOH0'1HHMR P83YMHllMl1 pe3yJI1,T8TaM1t, 6m llOJJY110HH Ka
JIH6poBO'IHUe K!)HBUe Rd= f i<Er • cl ) u noJie OTHOCHT0JII,Irnx cyr,003pmnc · 
OD!lt6OK oRd = i2CEr • d ) • nplt'IeM 6wro CO6JIBl;neHO YCJIOBli0 OllTltMSJil,
Ho:ll: BMll'IllHH Roaifqlmnl:eHTa yneJIH'IeIU!ll aKpaHS penpoeKTopa. neo6xo
;nHMoe ,n;JISI OCYlll0CTBJieill!ll KoppeKTHoro npouecca R3MepeHHSI CYMMapnoro 
npo6era R cl c IIOMO!lll>Kl eypBllMeTpa, B pe3yJI1,TaTe aHaJIH3a Bcex oT
,n;eJII,HHX' CYllleCTDemmx: onm:6oK n.rm l13Mepemm CYMMSPHoro npo6era R00 

B npe,n;nOJIOlltemm H038Bll:Cl!MOCTH OT,It0JII,HHX omH6OK ,n;pyr OT ,n;pyra, no
JIY110HO. 'ITO CYMMBPHBSI onm6Ka 6R .. COCT8l3Jlll:0T BeJIKlmlly no.PH,IUta 
(6+8)%,Ha.dop R8Jill:6poBottHHX KPltBllX ~d= fJE1 ,d) (pHc,I) IIOJJY1IeH 
,n;JISI 60Jiee umpoxoro. H0O6XO)nlMOro ,n;JISI 3KCII0Pl!M0HT8 ;nll:8II83OHa 3H8-
1Iemtll Be.lm'IHH Rd n d (IO CM <. Rd < ?00 CM; 2 CM< d < 42 CM) H 
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>30o/o >20% )i0% 
2 4 5 . 8 f0 f2 14 f6 f8 20_, 22 24 l.6 ;28 30 32 34 ~ 38 

>6% E,<11,!J• 1-:,R.;=..,>•10· 
40 42 ~ R,.(o-,); Kj'O.S8;~1=0:5s; ~:0.6C 

Rd(cM) 
,00 

/ 
i 

/ 
/ 

600 
500 / 
450 
'-IOI) / 

350 
300 / 

l.50 
l.DO 
180 
150 
140 
12:) 
•:io 
§g 
1:l 

Nffl ffl SQ 

~5- ~ ~ 

.... SJ 
so n, m m ffl 

:.is ill 
,:i 
35 ~ 

3:J ~ 
l.5 
l.:l ,s 

~ 

~ 
~ 

15 ,. 
1, 
•C •::.1.1 6:l.}_ 59.5 s,.s 

2 _,, s a 10 12. 14 16 1a 20 22 24 2s 20 30 32 34 36 38 4□ 42 -- ,6 48 so d p,,) 

Pnc. I Kamr6pOBO'IHHe Kp,IBHe Rd = {, ( t.:j, 'd ) ll noJie Oil!llOOit 3 Rd:: l.2. (Eri) 



~ 

DBe,neH TaroKe KOJilPieCTBeHlmiI KpliTeplIH o6pe38HHOCT1I JIHBHII. 

06JiaCTU Jl!e;w JIY'IaMlI, noKa.3aHJIW.UI Ha p:uc~I. xapaKTepli3YJOT mimm, 
,nJl!I KOTopux: oJillI6Ka SRd JieimT B npe,neJiax, yxaaaHHux y ~oro 

.nyqa. 
Ha OCHOBe npann.m,Horo,Ta6JmlJHOro nOJIOlKeHIUI ueHTpa IIl'IKa. rr0➔Ae30Ha 
B cneKTpe aqxi>eKTHBHUX Mace m20 c,neJiaHa oueHKa. 'lliCJieHHoro aHa'le

mm KOaqxIJ:uunenTa nponoproronam,nocm B cooTnomem E 1 = ~r R."" ; 
k4 = (0,58±,0,02) MaB/MM. C noMOllliiIO KPHBUX: Rd = f, (E,r , d) 11 

noJIII om:u60IC crR a ;: {2. ( '=1, d) no. KOO p,n:unaTaM- Rc1 11 d MOlKHO 

Jierno onpe,neJIDTii anepr:uro "K -KBaHTa, BH3B8.Blllero a TOT JIHBeilli, a 

TaKEe liJI,ItHmmya.m,Hyro OJillI6Ky 0£ y • ,nonycKaeMyro npll onpe,neJie

IDill aneprIIH aToro t - KBaHTa • 

Ilpe,ncTaBJiemmii B rJiane BTopo.ii ( §2) 1cpaTrutii o6aop pa6oi
4 •15 

• 
161, _P.e3yJIIiTaTH KOTOplllC 6wm nOJIY'leHH paHiil!le, 'leM Hamlt peayJII,Ta

Tll/I97, noKa.3llD8.eT, 'ITO TOJII,KO B pa6oTe/4/ MOJKHO 6HJIO 6H Herroc

pe.ncTBeHHO no IIlIBY B cneKTpe aqxpeKTHBHUX Mace In q•(' ycTaHOBliTl, 

pacna,n c,0' ~ rr0t . 0;r(HaKO CTaTHCTllKa. C06HTII.ii C :rpeM.fl '// - KBaH

TaMJI 6HJia 011eH1, 6e.nuo.ii, K TOMY ae aneprrur rra.n8l<Illero W-Mesona 

6HJia ,6r.¥a ~TI> Bllllle nopora peaKIOl'.H W+p - 11.+cuc • B pa6o
Tax JKe I ,!6/ 6HJIO ITOJIY'leHO TOJII,KQ KOCBeHHOe y-Ka.3me II' CYJlleCT

BOBaHlie KaHaJia pacna.na CJJG➔ 'ff" Y . B name.ii pa6oTe 
17 

•
19 

(Kceno

HOBall rryaHpliKOBa.fl KaMepa 6e3 MarHliTHoro I;IOJIJI) Ha.PJI.)JY c 1I3Mepe

HlieM yrJIOB BHJieTa O - KBaHTOB, KaJIOpm,IeTPH'leCKUM MeTo,noM ll3-

MepmICJI m.myJII,C BCex :rpex t - KBalITOB B pea.K.IOl'.ll po;ime!IlUI 

rr-+Xe -+- 3o + 'ITO yro.nno (Prr- = 9 raB/c). Pacrra,n W" - rr°t 
6HJI o6napYJKeH BJiepBHe nenocpe.ncTBem10 no HaJIH'lli!O cTaTIICTli'lecKII 

3Ha'lllMOrO ( 5 CTan,napTHint OTKJIOHeHll.ii na.n yponHeM qJOHa) IIl'IKa. B 

cneKTpe aippeKTHBHO.ii MaCCll fn'ffl'( , 0 'leM B §§ 3,4 ;naeTCJI IlO;r(

p06Hoe H3JIOlKeHue. OTMeTlIM CYJlleCTBeHl!lle MOMenru: 
B peayJII,TaTe npocr.10Tpa n oT6opa (r.ne o;r(HllM II3 KpHTepIIeB oT-

6opa 6HJI 1cpuTepll.ii oT6opa no MaKCJIMaJII,HOil .nonycTHMO:it OWH6Ke, 

(&Ei)m~i =- 25%, T.e.eCJill XOTH 6u o,n:un J"-KBaHT B co6HTlllI c 
:r peim f-KBaHTBMH llMeJI omII6ey B nsMepemm era aHeprmr 6oJII,meM, 

'leM ( E,F!) 1111.v. • TO TaKoe co6HTlle llCKJIIO'laJIOCI, 1!3 IlOJie3HOil CTaTlIC-

Tmw) 6HJIO no.nyqeno 387 - 3 t- co6H_TIIH. Ha 3TOH COBOeynHOC'!'.ll,, 

3 t - C06HTII.ii 6HJIO na.ii.neHO. 'ITO cpe;r(HHJI OTHOCUTeJII,Ha.fl omn6Ka 5 ~ . 
~ {i Jrl 11.,K' He 3aBUCUT OT 3Ha'l!3HIUI BeJill'llIHll Er , 1n l( , -m,Td/ , 
COOTBeTCTBeHJIO, a Tax.'Ke OT Toro, HMeeM Jill Mll ,ll;eJIO C o6pe3aHIIUMH 
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umr neo6pesaHHblMU JUIBHJIMII (rr.a §3). IIp:u ~E1)f.,,a, = 25% rroJIY1IeHo, 

'ITO DE(= I41o-I5~;, bm.z.1= IOJ'.,-II%, omll,': 8%-9%. EcJIH nplIHll-

MaTI>, 'ITO ( f; E f) ;,,~, <. 25%, TO r,10lKHO . noJIY'Ill'h ellle 6oJII,mee pas-

peil!eHlle no a He prim E r , BTIJIOTI> .no &' E ¥ = 6%-!-8%- rroc:roJIHCTBO oWII-

6oK, llX He3aBIICllMOCTI, OT CTeneHll o6pesamm JillDHefI .nanamr nono.n; 

,nJl!I np1meHemm JiorapltllJMII'leCKOii mKaJIH ,nJl!I alieprllll u a@leKTIIBHUX 

Mace no ncex rncTorpaMMax (pHc.2+5,7), KaK mKaJm,Hau6oJiee a,naK-

BaTHOi1 nocTOJIHCTBY OTHOCUTeJII,HUX orrrn6oK bE O • 6m:2r• smr,~r B 

H8ll!IIX ycJiomIJIX aKcnepnMeHTa, B pesymTaTe an~sa~cTorpaMM 

(pnc.2+4) lI np11MeHeHM MeTo.na ,n;IrarpaMM ,Ua.mr:rua I8 ,nJl!I pacna.na 
W c ~ 3-;,' ( pl'IC. 5, 6) 6HJI Henocpe,n;cTBeHHo ycTaHoBJieH KaHaJI pac-

na.na CU t_~ 1i0 ( • IlOJIY'leHO yrurnamre Ha TO, 'ITO CilUH W c , ;i..., = i , 
a Ta.KJKe nOJIY'leHo orpaHll'leHIIe Ha oTnomeHIIe nepoJITHOCTe.ii 2 KaHaJICB 

pacna,na: ( w~ ~ 3 t) / (We - rr°i ) , 0,2±,D ,!5. 

B mane Ill (§2) .JWI yJICHeHllH 0611leii KapTlIHll npo6JieMH HapymeHM 

CP-1IHBap1IaHTHOCTll/2o/ II MeCTa B aToft-Ka.PTllHO Hawe.ii pa60TH no ~o

:ucey pacna.na t• x0 ~ u0e+e- npe.ncTaBJieH o6aoppesyJII,TaTOB Teo

pe:rw1eCKl'IX pa6o./21+43/ B liX conocT8l3JieHlill C aKcnep1™eHTaJibHb!Mli 

.n;aHHHMlI, IlOJIY'I8HllliMll K HaCTOJillleMY npeMeHII (!977 r.). 

EoJiee no.npo6HO o6cy;imaeTCH MO;r(eJII, HapymeHll.lI C-nHBapuaHTHOCTU B 

aJieKTpOMarHirTHOM B3allMO,IJ;eiiCTBlill (Mo.neJII, Hr ) ll MO;r(eJII, MIIiIJIHC1'11lb

HOrO B3aI™o.nei1CTBIIJI (MO}.\eJII, H tJ ) B liX cpanHellllU C :mcnepllMeHTOM 

(pacna.nu t 0 :u x0 - Me3oHoB). Mo.neJII, H / ecTii npHMep TaKOH MO

;l.\eJIII, KOr}.\a B Ka.'leCTBe CP-lIHDapllaHTHOro B3allMO,IJ;e:itCTB1IJI BHCTynaeT 

o6ll'lHOe aJieKTPOMaI'HllTHOe B3aIIMO,IJ;eii:CTBlie (E), HOC .HOBHM CBOilCT

BOM, C HapymeHlleM C-'leTHOCTli. Hapymeime C-lIHBapnaHTHOCTir B pac

na.nax nceB,IJ;o·cKaJIJIPHUX tz_ o JI x0 
- Me30HOB MOiKeT npomm:TiiCJI liJill 

KaK qiaKT HaJIH'llIJI HeHyJieBOH Be.lm'lUHll nomrn:it sapJI.nOBOH (JY /rr)
acm.IMeTpillI ,nJl!I O;r(HllX KaHaJIOB pacna,na ( r ,Xo ➔ Il°n+Ir"; il0 ~ !Yrr-K ) liJill KaK qiaKT npm.1oro 06HapY7leHlI.H .npyr:ux KaHaJIOB poo

na.na Tex JJte 17° JI x0-MesoHoB ( f, x0
- n°e+e-, x0

- ![0e+e- , 

f, X~-+ rr°rr~t>• 
B: p8Mit8X MO;l.\eJie:li H¥ n HJ ycT~aBJIHBaeTCJI onpe.neJieHHaJI np.lIMa.!1 
CBJI3I, Me;JQ:(y neJilllU!HOH sapJI.nOBOH (JY;'Ir)-acIIMMeTpllll O,n;HOro KaHaJia 

pacna.na II OTHOC:UTeJII,HOH nepo.HTHOCTll .npyroro Ka.HaJia pacna.na O,n;HO
ro u TOro JKe 'l..c llJill x0-MesoHa. OTcIO,n;a nafi.n;eHO, 'ITO npm11oii no11CK 

KaKoro-.llll60 Ka.HaJia pacna.na .1IBJIJieTCJI no cpanHeIIll!O c noncKaMll sa

PMOBO.ii (JY ;'Ir)-acIIMMeTpIDI 6oJiee '!YBCTBllTeJII,HllM n K TOMY JJte 
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Plrc.2 Pacrrpe'AeJie!lle m3f 

a) CMol!IHaJI JmHruI - rncTorp&!Ma., rrOJiy<IemraJI 6ea yq:eTa cTaT.Beca. 
!IYHKTnpHaJI ~mm - I'HCTorpm.iMa C yq:eTOM CTaT.Beca 
IlJraBHaJI KpnBaJI - cpoH 

B) Pacrrpe'AeJieHne mu rroCJie BwmTamm woHa. 
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11errocpe,D;CTDeHHllM, Ha,I(8lillillM IIO,Il;XO,Il;OM D IIOl!CKax Hapymemm C-'!eTHOC-. 
TH n pacrra,n;ax Y/..° n x0-MesoHon. CorrocTaDJie1me rrpe,D;cKa8ruurlt ncex 
TeopeTH'!eCrurx MO,IJ;eJiefi C a1wrrepm,1eHTOM IIPHBO;IOl:T K BllDO,IJ;y O TOM, qTO K 

HaCTO.mI{eMy '3£?!eHH ,Il;OCTaTO'IHO Ha,I(8Jl.!IO MOllteT 6UT~ OTBe~rHyTa JilIIlll> 
MO,IJ;eJil> H 1 

3 , Tor,IJ;a Ka.It ,D;pyrHe MO,IJ;emr lEJJYT ellle cnoen aKcrrepn-

ti 
10 

,s 

f() 

5 

a) 

~-h·-6 /rrrJ 
s,.,.,o ;of Ko,.,s, 

;,Q,.,,.,.myr•fc0Hn 

::::, ' () i ;:::;::, [ W mJr, Hrv 

f5 

,o 

s 

CJ 
□ -I ,a,HD { rrr} 

• 8 C'~6'0 J'J',:f KP,,.,s 
t/ltl,.,,,y.,,,nrr ;,,rstJl'f,y 

0 t ~ ~ liI ~ ~ ~ ~ ~ ~ ~ ~ ~? ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ i l ~ ~ t · m1
" Mu 

PHc.4 Pacrrpe,D;eJieHHe h1:Jd' , !Ipll KOTOpOM HH O,IJ;Ha HS TpeX ( f( )
KOM6HlIBIUtli: ne ,IJ;aeT aHaqemrn m:ir ,nona,n;aJOmero n HHTepnaJI: 
a) I20 MaB f tn2i ~ I60 MaB; n) 80 MaB ~ ml(~ 200 MaB 
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MeHTaJil>!IOH rrponep1m:. IloKa He mieeTCJI XOT.fI Oll O,IJ;HOrO, ,Il;OCTaTOtJ!IO 
Ha,n;famoro ,Il;OCTODepaoro cpa.KTa HapymeHlIJI CP-mrnapnaHTHOCTll BHe 06-
JiaCTH pacna,n;oB K0-Me80HOD. 

Ha CHID.!KaX KCeHOHOBOii IIy8llpl>KOBOli Kru.1epu/I4/ nee '!aCTfilVI pa<>
rra,n;a t , x0"' rr0e+e- aa6JIIO,IJ;aJOTCH uenocpe,IJ;CTBem10 u Ha,n;eJJ:IIO 
H,IteIITlI~IPYJOTC.fI. A1IaJIU8IIPYH OT06paHHUe C06llTH.fI, rioxoJKHe Ha pac-
ha,n; ~ 0

, x0 II~e+e-:-, rro cneKTPY aqxpeKTHDHO:ii Maccu 
h1 aqx!J(Iloe+e-)= m;;~e.•e- MOlimO B !IpllHI~IIe 06HapylIGITI, cpa.KT TaKO
ro pacrra,n;a. ,ll.nsr aToro Heo6xo,IJ;nMo 6UJIO rrpe,IJ;BapHTeJil>HO o~eHHTL 
Ol!lli6Ky, ,Il;OIIyCKaeMyIO rrpn. onpe,D;eJI8Illlli nl;,7 °e +e - , H KOTOPa.!I orr-
pe,IJ;eJIHeTC.fI KaK orrm6Koii: B nsMepemm aHeprun % - KDaHTOB, TaK n 

Ill 

7 
G 
s 

"' 
3 
z 

5 
4 
J 
,I! , 

Q) 

0 -/ t;w5 {Jf} BenoJ'll xo;,,S. 

. if"Jf,.,::.m.,r $ J3S,.,.v 

t;"',Mei, 

0-:J' KOH6 {Jrj Bee.?O /iO xoH5. 

684Me"" mJf'" tlMM•v 
rDO/'f1v "'mrr::/JO Hwv 

0 '----~------+------+~-~----------'-~-------+-~ ~ ""' ~ !I ~ ~ ~ YI ~ ~ ~ ~ !Q ~ E ,,,.,.. "~~ .. ::l~o;;~~!:;~.:,.;';,¼)~~~~-~~i~~~~~~~~ 1 ,Mev 

PHc. 5 
m~ C 

0,IJ;HOMepHoe pacrrpe,I(eJieHHe IIO E ¥ B CllCTeMe IIOKO.fI {J) : 

a) 684 MaB ~ m3j' f 835 MaB; B) 684 MaB ~ mtr•l 835 MaB 
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norpell!HOCTI,JO B lI3Mepemm yrJIOB BHJieTa tJaCTim pacna.na no oTHome_;:
HIDO K HanpaBJieHlIIO na.naxlllero_ny,ma. IlplI cpe,J.Uie.ii onra6Ke B H3Mepe
mm ~lHBPrlIII t - KBaHTOB OE(= 15% uruueHO, tJTO cpeJJ,H.IIJI omn6-
Ka g' ln11ue Ht- nopSI,IJ;Ka 6%, tJTO OOJiee tJeM B 3 paaa MeII1,me omu6-
Kir, ,Il;O,CKaBMOH npn npl:IMBH~mm .MBTO,D;a cpe)lHSTSllKSJll:lX nyaupI,KOBIDC 
KaMe/3 , tJTO npl!BO,IU!T K QOJII,lllSll paapemaxllle.ii crrocoOHOCTlI B crreKT
pe acppeKTHBHIDC MB.CC fn:!.( , Jn'Jlc(', iJ1'/T~e,.e · ll ,IW, B § 4 rrpe,D;CTa.B
JieH xo.n; noJIY'Jemm sKcrrepnMeHTB.JII,HHX .n;aHHWC no noncey pacrra.na 
f c, x0~ rr0e+e- H npoBO)lUTCJI oOCYJ!t'Aemrn ITOJIY'!BHHWC peaynua-

TOB/50/, 

f'f_ ,.,..--

~~-:- • I, 
~... I, 
\ i'. •• 
(\'•.. I, ~=· I, 

~I, 

o·t,r 

~ 

9 
9 

PRc.6 JlBY¥epHoe pa.crrpe.n;eJieHHe no gfill'Ype Jl;aJlllTUa ]J)I1I pa.cna.na. 
W" - 3 a' B ClICTBMe IIOKOJI W" , 

SHepI'lm: t -KBaHTOB yrropsmotJeHH: EJ"< E~:., < E~) 

14 

HTOrlI IlOHCKOB pacrra.zt' 11. 0 f/0- rr0e+e- MHOrID,!ll aBTOPaMlI B xpo-
HOJIOrll'IBCKOM lIOpH,D;Ke 44- 5 MOlltHO rrpe.n;cTaBHTI, Ta6.mm;ell I. 

•n 
3.n;eCI, R - B8pxHlll1 rrpe.n;eJI ]J)I1I OTHOClITBJII,HOH nepOJITHOCTlI t . 

Rn _ r ( ~0 
- n°e+e-) 

t - r ( ~
0 

- BCe KaHaJil:l) 

B Harne.ii pa60Te/5o/ B npoue·cce nolICKa pacmma ~0,x0- n°e+e- 6wro 
npoct,mTpeHO 4 '?xro5 CTepeocpoTorpaqinil:' lIOJiy'IBHHUX lIPH SKCil03Imllli 
Xe-KaMepu JIBS (24 JI) n ny'!Ke n+-MeaoHon c Pn+ = 2,34 rsB/c, c 
lIOJIHl:lM tJllCJIOM I,3xro6(n± Xe)-B38l!MO,D;el1cTBHl1, IIpn npoCMOTpe ll 
nepnll'IHOM oT6ope co6UTnl1, noxollGOC Ha pacna.n 'l0 ,x0

- n°e+e-; npn
MBHJIJICJI ueJil:lll psm KPHTepuen (n.2 §4) lI 61:lJIO OTOOpaHo 87 
"1)0 ,x0-'n°e+e-" - no.n;o6~ co6UTnl1, IloCJie H3MepeHHl1 u CtJeTa Ha 
sB! B xo.n;e BTOPlllffiOro OTOopa IIPlIMOHSIJIRCI, eme ,Il;OIIOJIHRTBJII,Ime KPH
TepnlI, CBJI8aHHue c nponepKoii npe.n;cKa8aHnl1 Mo.n;eJieil Hr H H 'ii ]J)I1I 

pacna.non ~0 ,x0- n°e+e-, ll,lzylllnx c HapymeHHeM C-HHnapuaHTHOCTll, 
B lITore He 6wro OOHapyirteHO Im O,J.UIOro · COOl:lTltlI, CODMBCTllMOro co 
nee.Mn KpHTep:iumm. oT6opa ]J)I1I pacna.non ·no ,x0- n°e+e- (.Pl'lc, ?) H 

L .. ""n 
]J)I1I nepxHero npe.n;eJia OTHOCHTOJII,Hoii nepoHTHOCTlI R'l. n Rx; 
noCJie ouemm DUXo.n;a io n x0-Me80HOD n HameM aKcnepHMeHTe 6wro 
IIOJIY'IBHO, tJTO: 

-n -4 =n -3 R~ = I,6xIO H RX= O,BxIO . 

KoHetJHUe llTOI'll Hameil pa60Tl:l CBOMTCJI K CJIB,tlylCIIIOMY: 

I. EWIH IIOJIY'leHU KaJIH6ponollHl:le KplIBl:le Rd= fJE ¥ , d ) 
n nOJie onm6oK 0~= fJEi , d ) , c noMOllll,JO KOTopmc Molltllo H8-
MB.PIIT1, aHeprmo 1 - ltllaHTOB, KOTOpl:le HHHlUIBPy:tOT KaK H006pe8aH
HUO, TaK lI o6pe8aIIHUe Jil!BHll B pa6otJeM 06'!.eMe Xe-KaMepu lI KOTOpue 
HMeIOT aHeprmo n ,IUianasoHe: 40 MaB < Er < 4000 MaB. JJ;aHHUe KPlI
BUe lI IIOJie onra60K JIBlIJillCI, M8TO,Il;ll'I8CKOH OCHOBOff ]J)I1I IIOHCKa pac-
II8,It0l3 w0

~ n°r· lI r,_0 , x0---. n°e+e-. Bnepnue 61:lJia c.n;eJiaHa 
IIPJIMM o~eHKa tJRCJieHHoro 8HatJeHlIJI KOsil$mneHTa , .. nponopIU!OHa.Jn,-
cr:11 Kr n. coOTHomellHll E J' = KrRoo (KaJiopBMeTpRtJecKHii MeTo.It), 
K( = (0,58;t(J,02) MaB/MM, 

2. El:lJI o6Hapy,KeH nnepnue Henocpe.n;cTBeHHo no IIlIKY n cneKTpe 
a@)eKTIIBHilX Mace m nocr KaHaJI pacna.n;a w0 

- rr0¥ H nOJiy-q:eHo 
orpaHHtJeHlie Ha oTHomeHHe BepoJITHOCTett .n;nyx KaHMOB pacna.n;a: 

W ~ro
0 

3~~ ww.C n "o,2±0,15. 
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TAEJillUA 1 

Ily6~ MeTo,u;ima, pea.ItUHJI polii,IleHIDI Ka.HM nopMIIpo:arur, 7?rr 
"ll't.TVOTT h C I!. 

/44/ H2-rrysHp!,KOB8JI KaMepa; rr±p -> n±pt 
I, 

2,7xro-3 ~0- :ll°fi+Ir 
Prr= 1,17 EaB/c; Prr+ = 1,17; 1,05 I'aB/c ~44~0 

/45/ H2-.IJY3Hp!,KOB8JI KaMepa~ I\p ~ Nx0 -tA0 t1[f7!- '!- n°rru- 7 ,OxI0-3 
PK-= 2,1; 2,45; 2,55; 2,63; 2,70 raB/c 358t 

/46/ H2-rrysHpl>KOB8JI KaMepa;K-p~11~r (na nopore) ?c~ II°rrir 
1axro-3 

PK-= 725;741; 768 MaB/c 160 ~0 

;; /47/ wpeoa-nponanoBBJI rrysup1,KoBBJI KaMeBa c ,ar-
IDITHI:l:M noJieM; ll~ /'Lt} _; PJT- = 95 LlaB c 

r-? II°n+Jr 0,9xI0--3 
3000~0 

/48/ n2-rrysupl>KOB8JI KaMepa~TanTaJIOBBJI r.mmem, n°~·trr 0,84xIO-v 

BHYTPK; rr+d ~ pp~ ; Pw = 820 MaB/c L 3900 ~c 

/49/ ~peoH0B8JI IIy3Hpl>K0B8JI KaMepa C MarimTHllM 10 --+ rr°n+Ir 0,37xro-;j 

ll0JieM; Prr- = 830 M3B/c 6300 ~~ 

/50/ KceHOHOB8JI .IJY3HPl>K0B8JI KaMepa; r-- 2(1" 0,16xIO-;; 

rr+ + Xe ~ ,z", x0 + 'ITO yro~o 20 ooor 
- PJ:t = 2,34 EaB/c 

/51/ HcKpoBHe KaMepH,im;utOBO~opo~aJI Mlllll{HI,, r ~ norr+:u- 0,045xI0-3 
tJepeHKoBcrure c-qeT'IlOOI, n-p - n,,~ o na nopo:re ) 78000'f 



3. IlpR nOHCKaX C-H~'IeTHIDC pacrra,n;oB ll_0 ,Xo-? IIOe+e-
6wm: nOJIYl!eHH HOB!le 3Ha'IeHWI )t1I.fl BepxHero npe'AeJIB. OTHOCHT8Jll,HOH 
BepOJITHOCTH pacna,n;OR t 1 , x0- rrOe+e-, a llM8HHO : 
"Rr = I,6xIO:..i H R~ = O,SxI0-3• 
i Pesym,TaTU·MeTO~eCKOH pa6OTU (r~.I), o6CyJK,nelllie pesym,Ta

TOB pa6OTU no noHCKY pacn~ (.JJe ~ IlOQ (r~.I!) R pacna.!):OB 
~ ,Xo~oe+e- (r~.lli) 6wm: paaee ony6~0BaHU B pa.6oTax/9 ,I9,5D~ 
· OcHOBHHe pesym,TaTu pa6oTu no noHcey pacna,n;a W0 

- rr° d 
6wm: 'AMOllteHU HaMelli,1J,YHa,P.OAAOH KOH~pemnm IIO cfMsRKe BUCOKRX 

7I't/ aHeprRil B J{y6He, 1964 r. • . 

a) 
flJ 

f 

G) 
; 

c) 

□ -, KOKO. fr,' r/ r;"' r. "J 
f!,cezo 87 KOKO. 

(fl/ Hev~m,, '-f61Hev 
mn-Al()5oe 

m,zn,Jtt111 

ff'{Hell Ii m,. "16/Hell 
mH ➔ fQ,2-,-

Ot---~=--__._-----1~'-+-'F-r~...,_.,.--~~---

~ 

2 flf "'"" .m,, Ii ffJ Hell 
nt4~ :r,fflfHell 

PRc.? a,B,c, d • Pacnpe'Ae~e:ime co6uTltlt no m,231 = lr1 aqxl>Crr°e+e-) 

)t1I.fl BC8BO3MOlltHHX 3Ha'I8lfflli tn/3. =frlJ f K /nl'f"" hje~~ 
R IIPK liaJIO:SeHKK orpa.Hmremtll Ha ll'li,. H h,l'f 
a) CWIOlllHaJI KPHBaJI - <p()H (MoHTe-Kap.no) ' 
B) nyHKTRPHaJI KPKBaJI - <p()H (MOHTe-Kap.no) 
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