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06IDAH XAPAKTEP1-1CT1-1KA PA60T~ 

AKTYanbHOCTb YICCne,ZIOBaHYll'I npoueccos B3aYIMO.ZI8ACTBYll'I 3n~M8HTapHYX 

'iaCTYIU c q>OTOHaMYI o6ycnosneHa TeM, 'iTO 3TYI npoueccw RB]IRIOTCR 

YICTO'iHYIKOM CB8.ZI8HYIA O CTPYKType 'iaCTYIU- BaxHYe xapaK:8PYICTYIKYI 

CTPYKTYPhl a.zxpoHOB KOHCTaHThl 3n8KTPYl'i8CKOA YI MarHYITHOA 

nonRpYl3Y8MOCTeA MOryT 6b1Tb Yl3Y'i8Hbl B ynpyroM (KOMnTOHOBCKOM) paccel'!HYIYI 

~TOHOB Ha a.zxpoHax. llo OnYICblBaeMoro 3KcnepYIM8HTa a,ZipOHHblA 

KOMnTOH-3q>q>8KT YI nonRpY13Y8MOCTYI 61:1nY1 3KcnepYIM8HTanbHO Yl3Y'i8Hhl ]IYIWb .zxnR 

O.ZIHOA 'iaCTYIUhl - npOTOHa. Onpe.zxeneHYle nonRpY13Y8MOCT8A .zxpyrYIX 

3neM8HTapHhlX 'iaCTYIU RBnReTCR aKTyanbHOA, HO TPY.ZIHOA 3KcnepYIMeHTanbHOA 

3a,Zia'ieA. CnoxHOCTYI Yl3Y'i8HYIR KOMnTOHOBCKoro pacceRHYll'I KBaHTOB Ha 

H8CTa6Yl]lbHblX a.zxpoHaX npex.zxe scero CBR3aHbl c·oTCYTCTBYl8M H8CTa6Yl]lbHhlX 

a,ZipOHHhlX YlnYI cI/OTOHHhlX MYIW8H8A. 3q,cI/8KTYIBHhlM M8TO,ZXOM Yl3Y<!8HYIR 

B3aYIMO,ZXeACTBYIA a.zxpoHOB C cI/OTOHaMYI RBnReTCR YICCne.zxoBaHYl8 pacceRHYll'I 

a,zxpoHOB Ha R,zxpax npYI Ma]ll,IX nepe,zxa'iaX (TO 8CTb B KYAOHOBCKOM none 

R,Ziep). 

Uenb~ ~YlccepTaUYIOHHOA pa60Tbl RBnR]IOCb 3KCnepYIM8HTanbH08 

pa3,ZI8]1bH08 onpe.zxeneHYle 3n8KTPYl'i8CKOA YI MarHYITHOA no]ll'lpYl3Y8MOCT6A 

sapRX8HHOro nYIOHa B peaKUYIYI pa.ZIY1aUYIOHHoro pacceRHYIR nYIOHOB BhlCOKYIX 

3HeprnA Ha l'l,Zipax npYI Man1:1x nepe,ZiaHHblX l'I.ZXPY '{8Tblp8XYIM11Ynbcax (B 

KYAOHOBCKOM none): 

.ff+ z -->ff+ r • z, 

a TaKxe ,ZI8TanbH08 YICCne.zxosaHYl8 B03MOXHOCTYI npoB8,ll8HYll'I 6onee 

3KcnepY1MeH·Ta npYI BblCOKYIX 3HeprYIRX. 

TO'iHOro 

11ccJJe.ZIOBaHYIR, nonoxeHHbl8 B OCHOBY ,ZIYICCepTaUYIOHHOA pa60Thl, 61:1nY1 

BhlnO]IH8Hbl npYI Y'iaCTYIYI aBTopa COBM8CTHOA rpynnoA 01-1HH-W,I>B3-l1~ AH rccp 
B 1979+1987 rr. 

HaY'iHhle pe3YnbTaTbl YI HOBYl3Ha. B .ZXYICCepTaUYIYI nony'ieHbl 

HOBl,18 pesy nbTaThl, Bbl,ZIBYlraeMble aBTopoM .ZinR sa111Y1Tbl: . 

1. npe.zxnoxeH 1,1 oOocHoBaH cnoco6 pas.zxenbHoro 

3neKTpYl'i8CKOA YI MarHYITHOA nonnpY13YeMOCT8A sapnxeHHOro 

cn8.ZIY~IIIYl8 

Yl3M8p8HYIR 

nYIOHa B 

3KCnepYIM8HTe no 1-13Y'i8HYI~ pa,zxY1aUY10HHOro pacceRHYll'I nYIOHOB B KY]IOHOBCKOM 

none R.Ziep (KoMnTOH-3cI/~KT Ha ff-Me30H8). 

nyTeM MaTeMaTY1'i8CKoro MO.ZI~nYlpOBaHYll'I onpe.zxeneHl,I KYIHeMaTYl'i8CKYl8 

o6naCTYI peaKUYIYI pa,zxY1aUYIOHHoro paccel'!HYll'I, HaY16onee 'iYBCTBYIT8]1bHb18 K 
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M3MepR6MblM napaMeTpaM - MarHHTHOA nonRpl-13Y6MOCTl-1 (1rr 1-1 CYMM6 
3Jl6KTPl-1Y6CKOA 1-1 MarHHTHOA nonRpM3Y6MOCTeA (arr+(1rr). 

2. np1-1 yqacT1-11-1 asTopa Ha 6ase cneKTpoMeTpa cnrMA cosnaHa 

3KCnepHM6HTaJJbHaR YCTaHOBKa 1-1 BblnOJJH6H 3KCnepttM6HT no perttcTpau1-11-1 

npouecca pa~auttoHHoro pacceRHMR. AsTopoM BNnonHeH pacYeT aKcenTaHca 

YCTaHOBKM 1-1 OU6HKM Ol!CM,l!aeMblX BKJJa,l!OB ~OHOBblX npoueccos. 

3. Bneps1,1e H3MepeHN n1-1~~epeHuttanbttble ceYeHMR npouecca 

panttaUHOHHoro pacceRHl-lR nMOHOB B KYJJOHOBCKOM none R.l!ep B 3aBHCHMOCTH 

OT 3HeprHA M YrJJOB B1,rneTa pacceRHHblX nMOHOB M ~OTOHOB M, Ha OCHOBe 

3THX ,l!aHHblX, onpeneneHO .l!M~~epeHUMaJJbHOe C6Y6HMe KOMnTOH-3~~eKTa Ha 
rr-Me30He. 

4. npoBe,l!eH aHaJJH3 naHHblX 3KCnep1-1M6HTa M Bnepsble 3KCnepMM6HTaJJbHO 

nonyYeH pesy JlbTaT ,l!JIR CYMMbl nonRpH3Y6MOCT6A sapRl!CeHHoro n1-10Ha: 
(a +{1 )=( I 8 ± 3 I) -ro-43cM3 

1l fl I' :, 

no3BOJJHBilll-1A 6e3M0,1!6JJbHO onpe,1!6JJHTb 

nonRpM3Y6MOCTH nMOHa: 

t1 =C-7,I ± 2,8) -ro-43cM3 

arr =( 8,9 ± 5,4) · I0-43cM3 
rr 

3JJ6KTpl-1YecKYIO M MarHMTHYIO 

HsMepeHHaR B6JJHYMHa CYMMbl nonRpH3Y6MOCT6A cornacyeTCR C TeopeTHY6CKl-1Ml-1 

OU6HKaMH (arr+(1rr)~ 0. 
5. B1,1nonHeH pacYeT 3Jl6KTpoMarHl-1THblX nonpasoK K C6Y6HHIO 

panttaUMOHHOro pacceRHMR B YCJJOBMRX npoBe,1!6HHOro 3KcnepttMeHTa 1-1 

onpe,l!eJJeHO BJll-lRHHe 3JJ9KTPOMarHl-1THblX nonpaBOK B Kl-1H6MaTHY6CKOA o6naCTH, 

HCnOJJb3Y6MOA ,l!JJR onpeneneHHR CYMMbl nonRp1-1syeMOCTeA sapRl!C6HHOro nttoHa. 

nonyY6Hbl OU6HKl-1 CHCTeMaTHY6CKl-1X om1-160K B onpeneneHHH nonRpH3Y6MOCTeA, 

CBR3aHHbl6 C H6TOYHOCTblO pacYeTOB M ~OHOBblMl-1 npoueccaMl-1-

6. noKasaHa B03MOl!CHOCTb nocTaHOBKM 6onee TOYHoro 3KcnepttM6HTa no 

pa3,1!6JJbHOMY onpe,l!eJJeHMIO nonRpl-13Y6MOCTeA nMOHa nptt 3HeprttRX ,1!6CRTKH HJJl-1 

COTHH f3B. KoJJHY6CTB6HHO onpeneneHbl onTHMaJJbHble YCJJOBHR ,l!JIR H3MepeHHR 

(arr +(1rr) M nonyYeHa oueHKa TOYHOCTH onpeneneHMR 3TOA B6JJHYMHbl, 

,l!OCTHl!CHMaR B onTHMaJJbHOM 3KCnepHM6HT6. 

npaKTHY6CKaR U6HHOCTb pa60Tbl. nonyYeHHblA pesy JlbTaT ,l!JJR CYMMbl 
nonRpH3Y6MOCT6A roaopMT O KoppeKTHOCTH HCnOJJb30BaHHR 

OU6HOK arr+(1rr~ o. TaKMM ocipasoM, B npe,l!eJlax TOYHOCTH 
TeopeTHY6CKHX 

3KCnepHM6HTa 
n0,1!TBepl!C,1!6Hbl T60p6THY6CKl-19 npe,1!CKa3aHHR, OCHOBaHHl,19 Ha HCnOJJb30BaHMM 

KBapKOBblX M0,1!9JJ9A, ,l!HCnepcMOHHOA TeopttH, Kl-lpaJJbHblX TeOpHA M anre6p1,1 
TOKOB. 

ABTOpOM 61,1 JI · C03,l!aH 'l<OMnJJeKC nporpaMM M0,1!6JJl-1pOBaHHR 
3KcnepttM9HTaJJbHOA YCTaHOBKH M ~H3HY6CKOro aHaJJH3a ,l!aHHblX. B YaCTHOCTH, 

6blJJH paspa6oTaHbl nporpaMMbl reHepauttH 6aHKa C06blTl-1A pa,l!ttaUHOHHOro 

pacceRHHR nttoHoB Ha R.l!pax, nporpaMMbl pacYeTa .l!H~~epeI-iuttaJJbHblX ceYeH1-1A· 
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1-1 aKcenTaHca YCTaHOBKl-1, nporpaMMbl odpaOOTKl-1",l!aHHblX KOMnTOH-3~~6KTa Ha 

rr-MesoHe M onpeneneHMR nonRpttsYeMocTeA n1-10Ha, a TaKxe yYeTa 

nonpaBOK 1-1 oueHKH CHCT6MaTHYeCKMX omtt60K. nonyYeHHble B 

BJJl-1RHl-1R 

pa6oTe 

p63YJ!bTaTbl noKa3aJJH B03MOl!CHOCTb npoB6,1!6Hl-1R 6onee TOYHOro 3KCnepHM9HTa 

no pa3,1!6JlbHOMY onpe,l!eJJeHl-1!0 3JJ9KTPl-1Y6CKOA M MarHMTHOA nonRpl-13Y6MOCTeA 

n1-10Ha npl-1 BblCOKl-lX 3HeprMRX. 3TH pe3YJJbTaTbl M paspa6oTKM MoryT 6b1Tb 

1-1cnOJJb30BaHbl nptt nnaH1-1posaHl-1l-1 1-1 • o6pa6oTKe ,l!aHHblX 6y .l!YWl-1X 

3KCnepHM6HTOB-

~KTypa ~ttccepTau1-11-1. n1-1ccepTaUHR COCTOHT H3 BB6,1!6HMR, nRTl-1 

rnaB, 3aKJJIOY9Hl-1R M cnHCKa UMTHpyeMOA JIHTepaTYpbl, 

HaHM6HOBaHHA. 06b6M ,l!HCC9pTaUMl-1 I02 CTpaHHUbl, BKJIIOYaR 

Ta6n1-1u. 

BKJJIOYaiomero 55 
26 pl-1CYHKOB 1-1 8 

~!!QOOaUl-1R paOOTbl. PesyJJbTaTbl ,1!1-lCCepTaUl-10HHOA paOOTbl ,l!OKJJa,l!blBaJJl-1Cb 

Ha HaYYHblX C6MHHapax omm. -H~B3 (Cepnyxos), ~HAH CMOCKBa), Ha I2-TOA 

M9l!C,l!yHapo.1IHOA KOH~9p9HUl-11-1 no ~l-131-1K9 BblCOKl-lX 3HeprMA (]eAnuttr !984). 
OHl-1 ony6JJMKOBaHbl B B1-1,1!9 npenpHHTOB 1-1 CTaTeA B COB6TCKHX 1-1 1-lHOCTpaHHblX 

l!CYpHanax /I -a-4/. 

conEP!AHHE PABOTH 

B nepBOA r nase paccMaTpHBaIOTCR CTPYKTYPHb19 xapaKTepMCTl-lKl-1 anpoHOB 

- nonRpM3Y6MOCTH. 06cyl!C,1!aIOTCR TeopeTHY6CKl-1e pacYeTbl nonRp1-13Y9MOCT6A 

sapRl!C6HHOro nttoHa, BKJJa,l!bl nonRpH3Y6MOCT6A B ceqeHtte KOMriToH-3~~eKTa Ha 

n1-10He 1-1 cnoco61,1 3Kcnep1-1M9HTaJJbHOro ·1-1syYeHl-1R KOMnTOH-3~~6KTa. nnR 
H3YYaBmeACR B 3Kcnepl-1M6HTe peaKUl-11-1 pa,l!ttaUHOHHOro pacceRHHR nHOHOB B 

KYJJOHOBCKOM none R.l!ep npl-1B0.l!RTCR H600X0,1!HMbl9 npl-1 oopaOOTK9 ,l!aHHblX 

~OPMYJJbl. 0TM9Y6Hbl TaKl!Ce xapaKTepHue ocooeHHOCTl-1 H3yYaeMOA peaKUl-lH M 

CBR3aHHUe C HHMl-1 OC006HHOCTH 3Kcnep1-1M6HTaJJbHOA YCTaHOBKl-1/I/ 

Bal!CHUMl-1 xapaKT6pMCTHKaMH 3Jl6KTpoMarHHTHOA CTpYKTYPU anpoHa, 

HapR.l!Y C pa.l!HYCOM, RBJIRIOTCR nonRpM3Y6MOCTl-1, nOHRTHe KOTopux ,l!JIR 

a,l!pOHOB 6uno BB6,1!6HO B paOOTax A.KnenHa, A.M.6aJJ,l!HHa, B.A.neTpyHbKMHa 

1-1 np. 3neKTpl-1Y6CKaR M MarHHTHaR noJJRpl-13Y6MOCTH xapaKT6p1-13YIOT 

,1Ie~opMau1-110 YaCTl-1Ubl BO BHemHeM 3Jl6KTpOMarHl-1THOM none, TO 9CTb 

onpeneJJRIOT HaBe,l!eHHl,16 .l!MnOJJbHble MOMeHTbl, sa CYeT KOTOpux MeHReTCR 

BepORTHOCTb pacceRHl-lR ~OTOHa B KOMnToH-3~~eKTe. 

no onttcusaeMoro 3KCnep1-1M6HTa nonRpl-13Y9MOCTH OUJJM H3MepeHU TOJ!bKO 

,l!JIR O,l!HOA qaCTl-1Ubl - npOTOHa 1 . B npOB0.1!1-1Bllil-1XCR B ~HAH onUTaX no 

pacceRHl-110 ~OTOHOB ~ 60 M3B Ha npOTOHax (KoMnTOH-.3~~eKT Ha npoToHe) 

1 . 
CymecTBOBaJJl-1 TaKl!Ce orpaHl-1Y8Hl-1R Ha nonRpH3Y8MOCTl-1 H8ATpoHa 1-1 KaOHa, a 

H9.l!ilBHO OUJJO nonyYeHO orpaHl-1Y8HM8 Ha noJJRpl-13Y6MOCTb rr0 . 

3 



ClblJJO noJJyYeHo: a -<I0,7±I,D; {>p-(-0,7±I,6); (ap +{lp)-(I0,0±2,3), B 

c11cTeMe faycba, s ei Io-
43

cM
3

. 

npRMOA cnocoCl 113YY8Hl1R KOMnTOH-311)/J)eKTa Ha rr-MeSOHax. He 

npe,ncTaBJJReTCR B03MOllCHblM, 11s-sa OTCYTCTBl1R n110HHblX 11 cI,OTOHHblX M11meHen. 

Ha11CloJJee no.zi:xo.zi:RIDl1M npoueccoM
1 

.l{JIR 113YY8Hl1R KOMnTOH-3cI>cI>eKTa 11 

noJJRpl13Y8MOCTl1 sapRl!CeHHoro n110Ha RBJJReTCR pa,zi:11au110HHOe pacceRHl18 

nl10HOB B KYJIOHOBCKOM noJJe R,nep (R,npo 3.zi:ecb 11cnoJJb3Y8TCR KaK 11CTOYHl1K 

\l?OTOHOB) . 1!11arpaMMbl, on11cb1Ba10m11e 3TOT npoue cc, np11se .zi:e Hbl Ha p11c.I. 

CeYeHl1R peaKU1111 pa.zi:11au110HHoro pacceRHl1R 11 n110HHOro KOMnTOH-3\l?\l?eKTa 

MOllCHO CBR3aTb .zi:pyr C ,zi:pyroM MeTO.l{OM 3KBl1BaJJeHTHblX \l?OTOHOB. 

I 
-U, ts I0,1·m,I1 

:~=2-±± PHC.1. ,'ll-1arpaMMN~ onHCblBalOlllHe B HH3WeM 

nopRaKe no a paaHaUHOHHOe pacceRHHe 

rr-Me30HOB B KynoHOBCKOM none Raep. 

TaK11M oClpasoM, 11sMepeH11e ceYeH11R npouecca pa,zi:11au110HHoro pacceRHl1R 

nl10HOB n03B0JIR8T nOJJYYl1Tb 11H\l?OpMaUl1IO O n110HHOM KOMnTOH-3\l?cI,eKTe 11 

3HaYeHl1RX 3JJ8KTp11YeCKOA 11 MarHl1THOA noJJRPl13Y8MOCTen rr-M830Ha "'rr 11 (lrr. 

8 Teopet11YeCKl1X MO.l{8JIRX, OCHOBaHHblX Ha ,zi:11cnepc110HHblX 

COOTHOID8Hl1RX, aJJreClpe TOKOB, KBapKOBblX MO.l{8JIRX, K11paJJbHOA Teop1111 

npe,ncKa3blBaIOTCR 3HaY8Hl1R (arr +fl rr), ClJJl13Kl18 K HY JJIO ( <Io-
43

cM
3
). Hcxo.zi:R 11_3 

3Toro np11 aHaJJl13e 3KCnepl1M8HTaJJbHblX ,naHHblX O noJJRp113Y8MOCTRX OClblYHO 

npe,nnoJJaraeTCR, YTO 3JJ8KTPl1Y8CKaR noJJRPl13Y8MOCTb n110Ha paBHa MarHl1THOA 

c o~paTHblM 3HaKoM (arr --flrr). CTporo rosopR, TaKoe npe.nnoJJol!CeH11e 

npl1B0.l{l1T K MO.l{8JlbHOA saBl1C11MOCTl1 noJJyyaeMblX 3HaY8Hl1A noJJRPl13Y8MOCTl1-

UeJJblO HaCTORmen paClOTbl RBJIRJJOCb nOJJYY8Hl18 3KCnepl1M8HTaJJbHOA 

11H\l?OpMau1111 o BeJJl1Y11H8 (arr+flrr) 11 pas.neJJbHO~ onpe,neJJeH11e "'rr 11 flrr Clas 

npl1BJJ8Y8Hl1R T80P8Tl1Y8CKl1X MO.l{8 JJen. 

l!o BblnOJJ~8Hl1R HaCTORmero 3Kcnepl1M8HTa ,naHHble O B8JJl1Yl1H8 (arr+(lrr) 

OTCYTCTBOBaJJ11. npose.neHHble paCY8Tbl 11 MO.l{8JJl1pOBaH11e noKa3aJJl1, YTO np11 

onpe,neJJ8Hl111 (arr+{lrr) B HameM 3Kcnep11M8HT8 MOllC8T ClblTb peaJJl130BaHa 

CTaTl1CTl1Y8CKaR TOYHOCTb ~ 2+3. 10-
43

cM
3

, conocTaB11MaR C TOYHOCTblO B 

(ap +(lp), .l{OCTl1rHYTOA B 3Kcnep11M8HT8 no 113M8p8Hl1IO noJJRpl13Y8MOCT8A 

npOTOHa. nocKOJJbKY sa.zi:aya 113M8p8Hl1R nOJJRp11syeMOCTen H8CTaCll1JJbHOA 

1
CpaBHl1T8JlbHO ClOJJbmoe C8Y8Hl18 (~ 0,5 µCl, np11 """Er/Eo~0,5), MaJJblA \l?OH, 

OTCYTCTBl18 MO.l{8JlbHOA saB11Cl1MOCTl1 np11 l1HTepnpeTau1111 pe3YJJbTaTa. 

4 

YaCTl1Ubl - m10Ha - 3HaYl1T8JlbHO CJJOllCHee, B03MOllCHOCTb 113MepeHl1R (c,.TT+(lTT) C 

TaKOfl TOYHOCTblO C 3Kcnep11MeHTaJJbHOfl TOYK11 3peHl1R B8CbMa 

np11BJJeKaTeJJbHa. HsMepeHl1e (c,.TT+(lTT) no3BOJJR8T TaKl!Ce nposep11Tb, B 

npe.nenax TOYHOCTl1 3Kcnep11MeHTa, TeopeT11YeCK11e npe.zi:cKasaH11R. 

XapaKTepHblMl1 ocoCleHHOCTRMl1 peaKU1111 pa.zi:11au110HHoro pacceRHl1R B 

KYJJOHOBCKOM noJJe R,nep, onpe.zi:eJJRIOIDl1M11 cxeMY 3KCnep11MeHTa, RBJJJ'IIOTCR141: 

n11K np11 MaJJblX nepe.naHHblX R.zi:py KBa.npaTaX Y8Tblpex11Mny JlbCa (nepe,zi:aya R.zi:py 

OTBeYaeT paCCTORHl1l'IM, MHOro ClOJJblli11M,' YeM pasMep R,llpa), MaJJble yrJJbl 

pacceRHl1R n110HOB 11 113JJYY8Hl1R KBaHTOB 0 ~ mTT/El' 11 z2- sas11c11MOCTb 

ceYeH11R OT sapR.na R,npa M11meH11. 8T11 oco6eHHOCT11 onpe.zi:en11n11 cxeMy Hamero 

3Kcnep11MeHTa 11 CTPYKTYPY YCTaHOBKl1. 

Bo BTOpon rnase on11caHa 3KCnep11MeHTaJJbHaR YCTaHOBKa, C noMOIDblO 

KOTopon 11syYaJJcR npouecc pa,zi:11au110HHoro paccer1H11r1 n110H0B 40 f3B/C Ha 
III · . 

R.l{pax , np11Be.l{8Hbl xapaKTep11CTl1Kl1 ee Y3JIOB, Kp11Tep1111 OT6opa COClblTl1A 

Ha YPOBHe Tp11rrepa. PacCMOTp8Hbl Cl1CT8Mbl MOHl1TOp11posaHl1l'I, cClopa 11 

KOHTPOJJR .naHHblX, YKa3aHa HadpaHHal'! B xo.zi:e 3Kcnep11M8HTa CTaTl1CTl1Ka. 

f.m ~- M 

Ym · 1s 5 0 

Bea~ 
BPC2 H2 H1 BPC, 
I I ,' · ) I 

--;-11,,□ 1181E31 
' I I I 

1 1 I I I 
A1 s, C, S3 S2 0 S1 

-Beam 

CPM1 T 

·S ·10 

PHC.2. CxeMa <>KcnepHMeH-ranbHOH YCTaHOBKH. 

CxeMa YCTaHOBKl1 npl1B8.l{8Ha Ha p11c.2. nYYOK YaCT11U, na.na10m11n Ha 

Ml1W8Hb T, onpe.zi:eJJRJJCR CUl1HTl1JIJIRU110HHblMl1 CY8TYl1KaM11 SI+S4,Ar ra30BblMl1 

noporOBblM CI 11 .n11cI,cI,epettu11aJ1bHblM D YepeHKOBCK11Ml1 CY8TYl1KaM11, 

ro.zi:osKonaM11 HI,H2 11 nponopu110HaJ1bHblMl1 KaMepaMl1 BPCI,
2

. PacceRHHblA 

TT-M830H per11cTp11posaJJCR MarHl1THblM cneKTpOMeTpOM, COCTORIDl1M 113 

nponopu110HaJJbHblX KaMep CPMI,2' MarHl1Ta M, Cl1CT8Mbl 11CKp0BblX KaMep 

CH3+5' CU11HT11JJJJRU110HHblX ro,nocKonoB H4,Srr 11 . YepeHKOBCKl1X CY8TYl1KOB 

nOJJH□ro norJJomeH11R c50 .l{JIR l1.l{8HTl1\l?l1Kau1111 np11M8Cl1 3JJ8KTpOHOB. 

J,13JJYY8HHble r-KBaHTbl perl1CTp11posaJ111Cb .l{8T8KTOpOM c80' codpaHHblM 113 

CY8TYl1KOB nOJIHOro nornomeH11,1 C pa.zi:11aTopaM11 113 CBl1HUOBoro CT8KJJa. B 

3Kcnepl1M8HTe 11cnoJJb30BaJJl1Cb Ml1W8Hl1 113 Be,C,Al,Fe,Cu,Pb, OCHOBHaR 
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cTan1cTttKa HaClpaHa Ha MttmeHtt tt3 yrnepo.zi;a. TonntttHa scex MttmeHeA (:::: 0,25 

pa.zi;.e.zi;.) onTl1Ml1311pOBaJiaCb C Y'l8TOM BKJia.zi;a MHoroKpaTHoro pacceRHl1R B 

paspemeH11e no nonepe'lHOMY 11MnY JibCY- l1cnon1,sosaHHaR annapaTypa 

no3BOJll1Jia peaJil130BaTb B 3TOM 3KCnep11MeHTe TO'lHOCTb no nonepe'lHOMY 

ttMny JibCY a :::: I2 M3B/C. 
p.l. . 

~JIR no.zi;aBJI8Hl1R Ha YPOBHe Tp11rrepa COClblTl1A C 60JihfilOA nepe.zi;a'leA, 

pasBaJIOM R.zi;pa. VI BblJieTOM 'laCT11U no.zi; yrJIOM ~ I5 Mpa.21 K OCl1 TIY'lKa, 

11cnoJib30BaJiaCh oxpaHHaR Cl1CT8Ma 113 C'l8T'lttKOB R, G, F Tl1na .. C3H.2IBl1'l ... 

HenpOB3al1MO.zi;eACTBOBaBml1A nY'lOK BblKJIID'laJICR CU11HTl1JIJIRU110HHblM C'l8T'll1KOM 

B, pacnOJIOllCeHHblM sa MarHl1TOM Ha TIYTl1 OTKJIOHeHHOro nY'lKa, 11 noporOBblM 

yepeHKOBCKl1M C'l8T'll1KOM C2, C noporoM .2IJIR 7t--Me30HOB I8 r3B/C. C'JeT'll1K 

c2 no.zi;aBJIRJI TaKllCe WOHOBblA npouecc TOPM03HOro 113JIY'leHl1R 3Jl8KTpOHOB. 

reoMeTpl1R 3Kcnepl1M0HTa OblJia BblClpaHa TaKl1M oopa30M, 'lTO sa 

MarHl1TOM 06JiaCTl1 per11cTpautt11 n110Ha H KBaHTa He nepeKpblBaJittCb. 

CU11HTtt11JIRU110HHblA C'l0T'll1K_ A2 sanpema11 Co6blTl1R, B KOTOpblX sapRllC0HHble 

'laCTHUbl nona.zi;aJitt B Cao· Ha YPOBHe Tpttrrepa TpeCloBaJIOCb, 'lT06bl 

CYMMapHoe 3HeprOBbl.2I0JleHtte B r--.zi;eTeKTOpe 6blJIO ~ 5 r3B. 

3a BpeMR 3KCnep11MeHTa 'lepe3 YCTaHOBKY 6blJIO nponymeHO :::: I,2 · rnII 
7t--M930HOB 11 Ha MarHl1THbl9 ]19 HTbl san11caHO :::: 2 · ro6 

C06b1Tl1A. 

Pa6oTocnocoClHOCTh OT.2I9JlbHblX Y3JIOB tt BceA YCTaHOBKtt B U9JIOM 

KOHTPOJI11pOBaJiaCb BO speMR HaClopa CTaTttCTHKtt c noMOlllbID 3BM. 

B TpeTbeA r JiaBe tt3JIOllC8Hbl o6ntaR cxeMa Mo.zi;en11poBaHttR 3KCnepttM8HTa tt 

npttMeHRBmttecR .2IJIR pac'leTa ce'leHttA tt aKcenTaHca npoue.zi;yp1,1, np11B0.2IRTCR 

oueHKtt BKJia.zi;oa nonRp11syeMocTeA nttoHa B ce'leHtte pa.zi;11auttoHHoro pacceRHl1.R 

B pa3HblX oClJiaCTRX KttHeMaTtt'leCKHX nepeM9HHblx
121

. 06cyllC.zi;a~CR nposepKtt 

pe3YJibTaTOB C noMOlllbID aHaJittTtt'leCKttX Bbl'll1CJieHttA, B03MOllCHble 

Cl1CT9MaTtt'l8CKl1e o_m116Ktt pac'leTOB aKcenTaHCa 11 paspemeHl1R YCTaHOBK11-

Ha p11c.3 npttse.zi;eHbl OTHOCl1T8JlbHble BKJia.zi;bl B C9'l8Hl1e KOMnTOH--3\ll\lleKTa 

'lJieHOB c (3n•--7·I0--43cM3 11 (a,r+(3n)•I0--43cM3 B CttCTeMe noKOR Ha'laJibHOro 

7t--Me30Ha (aHTttJiaClopaTopHOA Cl1CTeMe). 0THOCl1Te.JihHlle BKJia.2Ill 

YB8Jll1'll1Ba~R C pOCTOM 3Hepr1111 HaJieTawmero WOTOHa "'I· ~aKCl1MaJibHblA 

BKJ!a.zt OllCtt.zi;aeTCR .llJIR (31t np11 pacceRH~l1 WOTOHOB Hasa.zt (coee ---D, a .2I~R 

(an+(3rr) np11 pacceRHl111 snepe.zi; (coee •+D. ~JIR na6opaTopttoA c11cTeMbl 

TO'lKa (~·4m,r• cose' ---0,5) OTBe'laeT llC~CTK11M WOT~HaM 11 MaJillM yrJiaM 

(w-Er/E0-□,85; er:::: 2 Mpa.zi;), a TO'lKa (w1 •4mn• coee •+0,5) COOTB9TCTBY8T 

OTHOCl1TeJibHOA 3Heprttl1 WOTOHa w-0,65 11 yrnaM er:::: 7 Mpa.zt. 

Pac'leibl ce'leHl1R npouecca 11 aKcenTaHca YCTaHOBKl1 npoB0.2Il1Jl11Ch 

MeT0.2IOM MOHTe--XapJI<;> <MK) C .zi;po6HllMl1 secaMl1 /Eap.2111H, raryHamBl1Jil11. 3TOT 

MeT0.2I no3BOJIR9T lJ;OCTl1'lb xopomeA TO'lHOCTl1 pac'leTOB np11 He CJll1filKOM 

ClOJihfill1X saTpaTax BpeM9Hl1 3BM. OH RBJIReTCR KOMnpoMttCCHllM no TO'lHOCTl1 11 

CKOPOCTl1 Mex.zi;y MeT0.2IOM MK C nepeM8HHblMl1 B8CaMl1 11 M8T0.2IOM 6paKOBK11 

6 

PHc.3. OnmmeHHe BKna.r:1oe R e ce'ie--

R %! • l • 2 tu1e 'ineHoB (3 <cnnomHaR nHHHR> 11 
w

1
•m:a: w1 • m;a: rr 

(a +(3 ) (IIJTPHX0BaR nHHHR) " ce'ieHHIO 
15~ rr rr 

pa.r:1HaUH0HH0ro pacceRHHR .r:1nst TO'ie'i"" 

10
~ F \. I Horo n110Ha ce• -- Yt"on paccestHHst 

¢,OTOHa, w;_-- 3HeprHst Hane-ra101Qero 

¢oTOHa B CHCTeMe noKost nHoHa. 

. r ),.. t :s. I 3~seHHR ··~~- ·-· a 'f' -
\

I __ ________ -43 3 -43 3 7t 1t 

l 
-- ----- 1,0·10 CM, (3,r- -7,0·10 CM). 

% ' ' .. w1 •3m:a: w1 ~4m:a: 
j i 

1 30 

' 

I 
\)'' I 
IJ 
!' 

I 

2 

-1 0 
----

•1 -1 0 •1 
cos a' 

(reoMeTp11'leCKl1M MeT0.2IOM). MeT0.2I saKJIID'laeTCR B TOM, 'lTO np11 pac'leTax 

Y'll1TllBa~R He see creHep11poBaHH!le COClllTl1R (KaK B MeTo.zi;e nepeMeHHblX 

B9COB), a TOJibKO 3Ha'lttMble. nposepKa Ha 3Ha'll1MOCTb (sec) B MK C 

.zi;poClHllMl1 BecaMl1 npOB0.2Il1TCR HeCKOJibKO (k) pas, B OTJll1'l11e OT 

reoMeTp11'lecKoro MeTo.zi;a, r.zi;e coClblTl1e nocne o.zi;HoA npoaepK11 np11H11MaeTCR 

11Jil1 OT6paCNBaeTCR. np11 pac'leTax 11HTerpaJibHoro Ce'l9Hl1R pa.zi;11a1.1110HHOro 

pacce.RHl1.R B oClJiaCTl1 KttHeMaTtt'leCKl1X nepeMeHHllX per11cTp11pyeMOA 

3Kcnep11M8HTaJibHOA yCTaHOBKOA 6blJia .2IOCTl1rHyTa OTHOCl1T8JlhHaR TO'lHOCTb:::: 

0,2%. ITpoae.zteH11e pac'leTOB C TaKOA TO'lHOCTbID M8T0.2IOM nepeM9HHllX B8COB 

HJil1 M8T0.2IOM 6paKOBKl1 noTpe6oBaJIO 6bl Ha nopR.ztOK 60Jibmero C'l8THOro 

Bp8M8H11 3BM. 'lTO RBJIRSTCR Henp118MJI8Mb1M. C11cTeMaTl1'l8CKl18 om116Kl1 B 

pac'leTax aKcemaHca oueH11BaJI11c1, nyTeM 11sMeHeH11.R reoMeTpl1'l8CKl1X 

noJiollCeHl1A .zi;eTeKTOpOB- ITp11 o6pa60TK8 .zi;aHHllX 11CnOJih30BaJil1Ch mar11 

pas611eH11.R no Kl1HeMaT11'lecK11M nepeMeHHllM MHoro 6on1,me, 'leM paspemeH11R 

YCTaHOBKl1 no 3Tl1M nepeMeHHblM. OueHKa BJll1RHl1R Cl1CTeMaTl1'l8CKHX om11CloK MK 
paC'l8TOB 11 paspemeHl1A 

noJIRp113Y8MOCTeA npoB0.2Il1JiaCb 

Kl1H9MaTl1'l8CKl1X o6pe3aHl1RX-

YCTaHOBKl1 Ha 113M9PR8Mll8 napaMeTpll 

nyTeM aHaJIHSa .zi;aHHblX nptt .zi;pyr11x 

YeTB8pTaR rnaaa co.zi;epllCl1T on11caH11e o6paCloTKl1 .zi;aHHllX,-

peKoHCTPYKUtt11 COClllTHA tt CBR3aHHllX C 3TOA 'laCTbID o6padOTKl1 npoue.zi;yp 

reoMeTp11'l8CKOA np11BR3Kl1 11 KaJI11ClpOBKl1 annapaTYPll/I,
21

• np11B0.2IRTCR 

KPl1Tep11tt 11.2I9HTl1Jl1Kau111111CCJl8.2IY9MOA peaKUH1111 OU8HKl1 BKJia.zi;oa JOHOBllX 

npoueccos. 
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l!n.R oT6opa co611n1F1 peaKu1111 pa.1I11au110HHoro pacce.RHl1.R 11cnonbsosan11cb 

Kp11Tep1111: nonepe'-IH!le KOOp.1I11HaT!1 sapen1cTp11poBaHH!1X ny'-IKOBOFI 11 

pacce.RHHOFI '-!aCTl1U cornacyJOTC.R B ueHTpe Ml1illeH11; sa MaJHl1TOM 

saper11cTp11poBaH 0.1Il1H TpeK, no.1ITBep11t.1IeHH!1FI no BpeMeH11 cpa6aT11BaH11eM B 

ro.zIOCKOne Sn, 3TOT . TpeK cornacyeTC.R B UeHTpe MarHl1Ta C TpeKOM 

pac::ce.RHHOFI '-!aCT11Ul1, OTKnOHeH11e B MarHl1Te COOTBeTCTBYeT 11Mny nbCY 4+ I6 

f3B/C; B Y-,1IeTeKTOpe saper11cTp11poBaH TOnbKO 0.1Il1H if/OTOH. l!n.R YMeHbilleHl1.R 

np11Mec11 if,OHa OT B3al1M0.1IeFICTBl1FI BHe M11meH11 Tpe6osanocb, '-IT06!1 yron 

pacce.RHl1.R 611n en~ I Mpa11, 11 '-IT06!1 ny'-IKOB!1FI 11 pacce.RHHUFI TpeK11 

"cm11san11c1," B Ml1illeHl1 no npo11onbHOFI KOOP.1Il1HaTe. 

CneKTP no CYMMe 3Hepr11FI n110Ha 11 KBaHTa Etot 11n.R OTo6paHH!1X c~ I20 

Tue.) C06!1T11FI noKa3aH Ha p11c.4. n11K · np11 40 f:,B Ha 3TOM p11CYHKe 

OTBe'-!aeT 3KCKnl0311BHOFI peaKu1111 pa1111au110HHoro pacce.RH11.R. Pacnpe.1IeneH11e 

C06!1Tl1FI 113 o6naCTl1 Etot -(40±5) f:,B no KBa,1IpaTY nepe.ziaHHoro .R.1IPY 

'-!eT11pex11MnY n1,ca t .zin.R yr nepo11HoFI M11meH11 noKasaHo Ha p11c.5. n11K np11 

Manux nepe,1Ia'-!aX, m11p11Ha KOTOporo COOTBeTCTBYeT annapaTypHOMY 

paspemeH1110, OTBe'-laeT 11ccne11yeMoFI peaKu1111 pa,1I11au110HHoro pacce.RHl1.R B 

•103 

CD 
t_ 12, 
rn ' 

~ 
10 10 
8 

a 

6 

4 

2 

20 30 40 50 
Etot =En +Ey,r:>B 

P1-1c.4. Pacnpe.QeneHHe COc5bl'T'HH no 

C}'MMaPHOH :JHepr-1-11-1 nHOHa H y-JCBaHTa, 

Etot= E2....,2· 

8 

1250 

N 

1000 

750 

500 

2501 

O 2 3 4 5 
It I · 10

3 
,<r:>B/c>

2 

P1-1c.5. Pacnpe.c1eneH1-1e coc5bl'T'HJ"1 no 

JCBa.QPaTY nepe.QaHHOI'O Rapy 4-HMnVnb­

ca t.· 

I 

KY noHOBCKOM none .R,1Iep. Ha p1-1c.5 np11 6on1,m11x t B11.zIHa TaKllte no,1InOlltKa, 

06ycnoaneHHa.R pacce.RHl18M B Cl1nbHOM none 11 KYnOH-.R1l8PHOFI 

11HTepif,epeHu11eF1. 8 3TY no,1InOlltKY MOrYT TaKllte ,1IaBaTb BKna.1I 11 if/OHOB!18 

npoueccu C .1IOnonHl1TenbHl1Ml1 M.RrKl1Ml1, He saper11cTp11poBaHHl1Ml1 YCTaHOBKOFI . 
'-lacT11uaM11. no.zinOlltKa np11 onpe.1IeneH1111 ce'-!eHl1.R npouecca 11 onpe.1IeneH1111 

non.Rpl13YeMOCTeFI n110Ha Bl1'-111Tanacb. 8 HameM 3KCnep11MeHTe 611no 
saper11cTp11poaaHo ~ 7000 co611T11FI pa.1I11au110HHoro pacce.RHl1.R n110H0B B 

KYJJOHOBCKOM none .R,1Iep - KOMTITOH-3if/if/eKTa Ha n-Me30He . 

0CHOBH!1M if/OH0B!1M npoueccoM .RBn.ReTC.R npouecc TOPM03Horo 11sny'-!eHl1.R 

3neKTPOHOB, ce'-1eH11e KOTOporo B ~ ro5 pas 6on1,me, '-18M Y TOpM03HOro 

11sny'-!eHl1.R Til10HOB. CB11HUOB!1FI KOHBepTop, YCTaHOBneHH!lFI nepe,1I noaopOTH!1Ml1 

MarH11TaM11 B ronoae KaHana, YMeHbman np11MeCb 3neKTPOHOB .1IO ~ ro-6 , 

KpOMe Toro,if?OHOBUFI npouecc TOpM03Horo 113JIY'-leHl1.R 3neKTpOHOB no11aBn.RnC.R 

B ~ 30 pas C'-18T'-111KOM c2. _ AHan11s yrnosoro pacnpe.1IeneHl1.R TOPM03Hl1X 

if/OTOHOB noKa3!1BaeT, '-!TO 06cyx,1Ia8Ml1FI if/OH HE! BHOCl1T BKna.1Ia B 113Y'-laeMl1A 

npouecc ( 11sny'-!eH11e 3neKTpOHOB .zIOnlltHO npO.RBl1TbC.R B B11.zie n11Ka np11 Manwx 

yrnax e~ ~ me/E 1 ~ ro-2 Mpa.zI). Ce'-leH11e .zipyroro if/OHoaoro npouecca,­

TOpM03Horo 113nY'-18H11.R MJOOHOB - np11M8pHO T3KOe lite, KaK .1In.R nl10HOB, HO 

nY'-IKOBl:,IX MJOOHOB C 3Hepr11eA (40±5) f38 ~ I% . Ta1<a.R MaJia.R np11Mec1, if,oHa 

HecymecTBeHHa np11 onpe.zie neH1111 non.Rp11syeMocTeA n110Ha. 

naTa.R rnaaa co11epz11T on11camte npoae.zieHHOA odpadoT1<11 .21aHHJ,1X -

if/11311'-18CKOro aHan11sa C U8Jlbl0 pa3.1I8JlbHOrO onpe,1IeneHl1.R nonllp113Y8MOCT8FI 

n110HaI2•3I• B 3TOFI r naae. 1<on11'-!ecTBeHHo paccMaTp11saeTc.R sonpoc 

onT11M11sau1111 YCnOB11FI 3KCnep11MeHTa no pas,1Ie nbHOMY 11sMepeH1110 

non.Rp113YeMOCT8FI n110Ha B pea1<u1111 pa,1I11au110HHOro paCC8.RHl1.R np11 Bl1COl<11X 

3Hepr11.RxI4I Odcyllt,1IaJOTC.R pesy nbTaT!l 3KCnep11MeHTa no 113Y'-leHl1JO 

pa,1I11au110HHOro pacce.RHl1.R nl10HOB, a1:,1nonHeHHoro BO ~HAR,11 31<cnep11MeHTa B 

-~HAH no 113Mep8Hl1JO non.Rp11syeMOCTl1 n110Ha B pea1<u1111 pa,1I11au110HHOro 

~OTOpOllt.1IeH11.R n110HOB Ha npOTOHax. 

AHan11s oTodpaHHUX Qo6!1Tl1A pa.1I11au110Horo pacce.RHl1.R 11s 06nacT11 ts 6 

ro-4 (f3B/C) 2 npoB0.1Il1nC.R B Cl1CTeMe noKO.R Ha'-!anbHOro n110Ha 

(aHT11na6opaTOpHOFI Cl1CTeMe KOOp.1I11HaT). l!n.R 3Toro B 1<allt,1IOM C06!1Tl111 no 

113MepeHHl1M 1<11H8MaTl1'-leCK11M nepeMeHH!lM Bl1'-111Cn.Rnl1Cb 3Heprl1.R HaneTa10mero . . . 
if?oToHa "'I 11 yron pacce.RHl1.R if,oToHa e . Pacnpe.z:eneH11e co61:,1T11A no "'r 

npe.zICTaaneHo Ha p11c.6. noporoaoe SHa'-leH11e "'rmin ~ IOO M3B s 3T01;1 

pacnpe.1IeneHl111 CB.R3aHO C OT6opoM Co6!1T11FI En S I6 f3B. OdnaCTb IOO S "'r 

S 600 M3B duna pas611Ta Ha 11HTepsanu Cp11c.6~ 11 11n.R 3Tl1X 11HTepaanoa 61:,1n11 

nocTpoeH1:,1 pacnpe.1IeneH11.R co61:,1T11A no coae . np11 nony'-!eH1111 cneKTpOB 

COdl:,ITl1A pa,1I11aU110HHOro pacce.RHl1.R B 1<ynOHOBCl<OM none .R.1Iep 61:,1n11 npoBe.1I8Hl:,I 

.1Il1if?if?epeHu11anbH1:,1e a11'-!11TaH11.R: no.1Ino11t1<11 no.zI n111<0M no t 11 if?oHa oy 
asa11M0.1IeFlcTBl1A BHe Ml1illeH11- A 11M8HHO, BH'-ll1Tan11c1, .1Il1~if?epeHu11anbHH8 no "'r 
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PHC.6. 3KcnePHMeHTaJlbHOe 

pacnpeJ:leJJeHHe COfl>ITHH 

3Hepr1-11-1 Hane-ra~~ero ¢>0TOHa 

B CHCTeMe TIOKOR TIHOHa. 

no 

w' 
1 

11 cose pacnpelleJieHl1R co6UTl1A 113 odJiaCTl1 ClOJihllil1X nepellaY 

(2+8)·I0-
3

(r3B/C)
2 

11 113 3KCn0311U1111 npoBelleHHOA Cle3 Ml1llieH11. 

nocne npoBelleH11R BUY11TaH11A nonpaBJieHHUe Ha aKcenTaH~ 

pacnpelleJieH11R coduT11A no cose llJIR pa3Jil1YHhlX 11HTepBaJioB no w1 
annpOKCl1Ml1pOBaJil1Ch TeopeTl1YeCKl1Ml1 pacnpelleJieHl1RMl1 C napaMeTpaM11: odmaR 

HOpM11pOBKa, MarHl1THaR noJIRpl13YeMOCTh 11 CYMMa 3JleKTp11YeCKOA 11 MarHl1THOA 

noJIRp113YeMOCTeA. 5UJil1 YYTeHbl 3JieKTpoMarHl1THble nonpaBKl1 (~ a2
) K 

113YYaeMOMY npoueccy, paCCYl1TaHHble B YCJIOBl1RX reoMeTpl111 3KCnep11MeHTa
13

( 

11 nonpaBKl1, CBR3aHHble C pacnallOM pacceRHHblX n110HOB 11 

11CKpOBblX KaMep. .lIJIR oueHKl1 Cl1CTeMaT11YeCKl1X om1160K, 

3,P,PeKTl1BHOCThlO 

CBR3aHHblX -C 

HeonpelleJieHHOCTRMl1 npoBelleHHblX BblYl1TaHl1A ,POHOB, BblYl1TaeMue 3HaYeHl1R 

Bapbl1pOBaJil1Cb. OueHKa Cl1CTeMaT11YeCKOA om116Kl1, CBR3aHHOA C YYeTOM 

3,P,PeKT11BHOCTl1 11 paspemeH11A YCTaHOBKl1, CluJia noJiyYeHa nyTeM npoBelleHl1R 

odpadoTKl1 np11 llpyr11x Kl1HeMaT11YeCKl1X odpe3aHl1RX. 3HaYeHl1R nonpaBOK, 

cnocod oueHKl1 11 3HaYeHl1R Cl1CTeMaT11YeCKl1X om1160K np11BelleHbl B TadJI.l. 

CYMMapHaR Cl1CTeMaT11YeCKaR Ollil16Ka oueH11BaeTCR KaK ,',.(JTT 5 I,8 , .t:.(aTT +OTT) 

5 2,5 B ell. rn-43
cM

3
. Pesy Jib Ta TU ,P11T11pOBaHl1R llJIR pa3HblX 3JleMeHTOB, 

YaCTen CTaTl1CTl1Kl1 11 llJIR pa3m1YHUX odpe3amm xopomo car JiaCYIOTCR llPYr C 

llpyroM . .lIJIR noJIHOA CTaTl1CTl1Kl1 dNJIO noJiyYeHO (CM. p11c.7): 

,,, - <-7 1 ± 2 8) - rn- 43cM3 
,~fl 1' , 

aTT+/JTT= ( I,8 ± 3,D · ro- 43
cM

3
, np11 ;//N.D.F.=20,8/16. 

11Jil1 paslleJibHO llJIR 3JieKTPl1YeCKOA 11 MarHl1THOA noJ]j,p1!3YeMOCTeA: 

/J" =<-7,I ± 2,8) · rn- 43
cM

3 

a =( 8 9 ± 5 4) · I0-43cM3 
TT • , 

HaAll9HH09 3HaYeH11e OTT xopomo cor nacyeTCR c Be J111Yl1HOA OTT =-arr =-6,9±1,4 

nonyye HHOA np11 aHaJil13e TeX :ice llaHHblX C npl1BJie Ye Hl1e M Molle JlhHOro 

npellnOJIOlKeHl1R arr +/JTT =O. 
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Tadn11ua I 

3HaYeHl1R nonpaBOK 11 oueHKl1 Cl1CTeMaTl1Y9CK11X om1160K 

K nonRp113yeMOCTRM rr-MesoHa, sell. Io-
43

cM
3

, e 2 =I/I37 

3JleKTpOMarH11THUe 
nonpaBKl1 

pacna1I pacceRHHUX 
TT-Me30HOB 

3~~eKTl1BHOCTh 11CKpOBblX 
KaMep 

nonQ_asK11 

A/JTT--0,3 ; A(arr+/Jrr)-0,I 

A/JTT=0,4 ± 0,4 

A/JTT=0,5 ± 0,5 

OgeHKl1 Cl1CTeMaTl1Y9CKl1X om1160K 

~OH Cl1JlhHUX 
B3a11M01l9v!CTBl1A 

~OH B3al1MOlleACTBl1A 
BHe Ml1I1IeHl1 

pacYeT aKcenTaHca 

~f~ I rr 

0.5 o.s 

r 0,25' 

Ill Ill 

0,1 

eapb11posaJicR 
Ha 50% 

sapb11posaJICR 
Ha 30% 

sap1,11posan11c1, 
Kl1HeMaT11YeCKl1e 
od_p_esaH11R 

0,3 

A/Jrr~ I,3; A(arr+/Jrr)5 2,4 

_A/JTT5 0,7; A(aTT+/JTT)5 0,4 

l:,{JTl5 0,6; A(aTT+/JTT)5 0,7 

0,2 
P1-1c.7. nonpaeneHHble Ha 

TiiBHOCTb perHCTPaUHH 

3¢,¢,eK­

cneKTPbl 

CO<S>ITHH K OMnTOH- 3¢,¢,eK Ta no 

0,1 co60' nnR pa3nH~HblX HHTepsanoa 

no w' 
1 

{CM. PHC.6). CnnomHast 

C 

-1 -0,6 -Q2 Q2 -1 -0.6 -o.i-o:z cos8 

KPHBast - pe3yJJbTaT ~H-ra 

Y'feTOM noJJstPH3yeM_OCTeH. 

CTaTl1CTl1YecKaR TOYHOCTh npose1IeHHOro HaM11 3KCnep11MeHTa 

orpaHl1Yl1BaJiaCb yrJIOBblM aKcenTaHCOM YCTaHOBKl1 T=0r/(mTT/Er) ~ 2 11 

per11cTp11pyeMUM lll1ana30HOM 3Hepr11A npOllYKTOB peaKU1111 w ~ 0,6. HaMl1 ClUJla 

npoaHaJil1311pOBaHa
141 

np11Hu11n11aJ1bHaR B03MO~HOCTb 113MepeHl1R BeJil1Yl1Hbl 

(arr +/JIT) C CYIII9CTBeHHO CloJiee BUCOKOA TOYHOCTblO, ~ (HeCKOJlbKO 91ll1H11U) 

ro-
44

cM
3

. PacYeTU noKa3aJ111, YTO llJIR 3TOA ueJIH YCTaHOBKa llOJl~Ha 

per11cTp11posaTb pacceRHHUe n110Hu 11 KBaHTbl B 3HaYl1TeJihHO CloJJee m11pOKOA 

Kl1H8MaT11YeCKOA OdJ1aCTl1: w ~ 0,2; 0 ~ T ~5. YTO TpeClyeT YB9Jll1YeHl1R 

yrnosoA anepTypu s ~ 3 pasa. 5JJ11sK11e napaMeTpu y~e 11Me10T HeKoTopue 

3KCnep111,1eHTaJ1bH1Je ycTaHosK11, pad0Ta10m11e np~1 :mepnrnx 100+200 r3B s 
UEPH 11 ~HAJJ. 

ll 



ConocTaB11M pesy JJhTaTu HaweA pa:6oTu c 11aHHUM11 11pyr11x asTopos; K 

HaCTORilleMY speMeHl1 sunonHeHO eme 11sa 3KCnep11M8HTa · no• 113YYeHl1IO 
KOMnTOH-3~~eKTa Ha rr-Me30He 11 nonRp113YeMOCTl1 sapR~8HHOrO n110Ha. 

nonRpl13YeMOCTh n110Ha arr 6una 113MepeHa B ~HAH C 11cnOJ1h30BaH11eM 

peaKUl111 pa1111au110HHO,O ~OTOp0~1IeHl1R n110HOB Ha npOTOHax np11 HaYaJJhHUX 
3Hepr11RX ~OTOHOB ::: 500 M3B. nonyYeHHUA pesy JlhTaT arr •-/3rr• 
(20±I2)·I0-43cM3 cornacyeTcR c HameA pa6oToA. 

Bo BTOpoA pa6oTe, BUnOJJHeHHOA BO ~HAJJ, 

pa1111au110HHoro pacceRHl1R n110HOB B KYJIOHOBCKOM none 
I56 11 202,5 f3B B Kl1HeMaT11YeCKOA 06JJaCTl1 O,I s w s 

113YYaJICR 

R1tep np11 
0,8; I s 

npouecc 

3Heprl1RX 
T .S 7. 

Ha6paHHaR CTaTl1CTl1Ka COCTaBl1".1a ::: 600 co6UTl1A, YTO Ha nopR1IOK MeHhme 

CTaTl1CTl1Kl1 Hamero 3KCnep11MeHTa. MaJJaR CTaTl1CTl1Ka 11 HeonT11MaJ1hHaR ]IJIR 

113MepeHl1R /3rr o6JJaCTh per11cTpau1111 ~TOHOB He n03BOJIRJll1 onpe11eJ1l1Th 
MarHl1THYIO noJJRPl13YeMOCTh B"3TOM 3KCnep11MeHTe. HsMepeHHUe B 3TOA pa6oTe 
1111MepeHu11aJ1hHUe ceYeHl1R cornacyIOTCR co 3HaYeHl1eM (arr+/3rr)::: 0, XOTR 

oueHKa (arr+~rr) He np11B01Il1TCR. 

B 3aKJIIOYeHl111 Kpa~KO CYMMl1PYIOTCR OCHOBHUe BNBO]IU 1111ccepTaUl10HHOA 
pa6oTN. 
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