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OE'bE.IDIHEHiillM MHCT1ITYT SULEP JHX MCC JIEJ(OBAHM~l 

~) C.P.EepexHeB ' n.rr.HeMeHOB c ,"') 1.; l-;. ;/ L.Ll 

b~ VlJG 

CTATMCTkfqECKOE PA3.llFJIEH1IE POHi~ 1I 3<M?EKTA B 3KCITEP1I

MEHTE ITO H3YqEHHD PEAKUHM OEPA~~Horo 3JIEKTPOPOUEHID1 

ffiiOHOB. 

r.)ly6Ha,I976 r. 



HacTOHIUaH pa6oTa BbiiiOJIHeHa B C:BH3H c rrpoBO~fllUVIMMCH B JiflTI 

OWHJII aKcrrepMM6HT8MM no L13y'!eH:vrro npouecca oc5paTHoro a.rreKTpopolK

~eH:vrH IIMOHOB /03ll/ 
1ip ---..ne-~'e·· 1 I 1 

B paooTax /I •2/ 6biJIO noKaaano, tJ:To MH~MB:vr.:n;yan:oHoe paa::n;eJie

H:vre C06blTHM peaRUVIV! 0811 VI COObiTVIM c)OHOBhiX pe8KUI1M 

Jip --.n~;; $; l 2 1 

1/jJ ..___. (} [; ( I 3 f 

Jrp--.nr{(t 1 4; 

CBH38HO c 60JI:oll!M.MH TPY~HOCTHMH. no 3TOMy AJIH rro.rrytJ:eHHH ,:n;H<.PqJepeHuvr-

8JI:OHhiX pacrrpe,ZJ;eJI8HJilM C06hiTVIH npor~e JCa 0311 VICIIOn:030B8JIVIC:O CT8TMC

TWI8CI\VI8 M8TO,I(bl paa~eJI8H!1H I\8H8JIOB peaKo;viM, OCHOB8HHbJ8 HB 8H8JI!138 

BC8M COBOKYITHOCT!1 aaper!1CTpMpOB8HHhlX C06b1Tl1H. 

YcTaHOBI\8 ::n;JIH per.vrc Tpau;vrM rrpoo;ecca /I/ rrpe,ZJ;CTaBJieHa Ha pv10. I. 

B orr.vrcblnaeMoM aKcrrep:vrMeHTe Ha6op CTaT.vrCTMK:vr ocymecTBJIHJICH B ,ZJ;Byx 

8KCIT03L1IJ;VIHX, H8CKOJI1RO OTJI!1ti8BWVIXCH ,Z!;pyr OT ::n;pyra 8KCIT8pHM8HT8JI:O

HHMH yCJIOBMHMVlo B COOTB8TCTBVIVI C ZTHM BC8 C06biTVIH pa36VIB8JIVIC:O HB 

,I(B8 Bbi60pKVI. ,1lJIH KBJK~OM Bbi60pKn H838BVICVIMO IIpOBO;IJ;VIJIOC:O CT8TL1CTVI

tJ:OCK08 paa,ZJ;eJieH:vre rrpoueccu 08TI VI qoHOBhiX rrpoueccoB. CTaTVICTVI'!ec

Koe pa 3,I(e Jie H:vre IIpOBO,I(L1JIOC:O ~BYMH J'8 3JIVI'!HbiM!1 Me TO,I(8MVI, Ha 3hTB88MblMVI 

,I(aJiee M8TO,I(OM ITO,I(rOHKH kl M8TO,I(OM r~aa6:vreHHH. CyiUHOCT:O rre pBoro 113 

HVIX, /M8TO,I(8 no,IJ;rOIIKH/ 38KJIIOli88TCH B TOM, 'ITO 3KCII8pVIM8HT8JI:OHOe 

pacnpe,I(83l8HH8 no K8KOti-JI:vr6o nepeMEHHOH qJVIT:vrpyeTCfl CyMMOM ~Byx T80-

peTH'l8CRVIX: pacnpe~eJieHVIeM co6biTM~; rrpouecca 0:811 :vr pacnpe~eJieHvreM 

C06hiTl1M qJOHOBbiX npouecCOB /2/.,. jl.fo B K8'!8CTB6 rrepeM8HHO~, no KO

TOp0£1 npOB0~1~TCH CT8TVICTVI'!6CK06 pet3,I(8JI8HV!8, 6biJI8 BhT6paHa nepeM8HH8H 
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Mi I Mx-He.ZJ;OC!raro~aH Macca, BbJlUICJmeMaH no tieTbipexvrMnyn:&caM .ZJ:BYX 

sapermcTpMponaHHbiX l!aCTM:U B rHno~~ese peaKilMl'ti I I I/. 
AHanit73 8KCIT8pHM8HT8JI:&HhlX ,ZJ;aHHbiX ITOK83an, liTO COOTH0ill8HH8 

Me~.ZJ:Y llHcnoM co6uTMM peaKI.lHM 09TI H woHoBbiX peaKUHM B oTo6paHHO~ 

CT8THCTHK8 CHn:OHO 3aBMCHT OT MCITC,n:&3y8Mb1X KpHT8pH8B OT6opa ITO IT8-

peM8HHOM GJ I swwexTMBHO~ Macce ~nyx saperHCTpHponaHHhlX qacTH:U 

I H ITO nepeMeHHO~ A I HaH6o~:&me¥ aMITnHTy.ZJ;e HMITyn:oca B CI.lHHI.lHR.H

I.lHOHHbiX Cll8TllHKaX Cs l'ti Cs I. TI08iOMY ,ZJ;R.H npOB8PKH YCTOMllHBOCTH 

ITPOI.l8.ZJ:YPbi pa3,ZJ;8H8HHH, a TaK~8 .ZJ;nE Bhl60pa OITTMM8JI:&HbiX ITOpOrOB ITO 

8THM ITepeM8HHbiM, CT8TMCTHll8CK08 pa3,ZJ;en8HH8 M8TO,ZJ;OM ITO,ZJ;POHKH ITpOBO

,ZJ;HnOC:O He3aBHCHMO ITPH pasnHqHbiX noporax no GJ H A. 

Tipvr CT8THCTHll8CKOM pa3,ZJ;eneriHH npOL(8CCOB OoTI H @OHOBblX ITPOI.l8C

COB M8TO,ZJ;OM pa36H8HHE, llHCJIO C06biTH~ rrpOL(8CCa 03TI HCK8HOC:O K8K pe

lli8HH8 CHCT8Mbi ypaBH8HHM CBff3biBaiDm3~ liHCJIO C06biTHH 3aperHCTpit7pOBaH

Hb1X B aKcrrepHM8HTe ITPH pa3nHllHbiX 1oporax no A H (.,.) c nepoRTHOCT:&IO 

p8PMCTP8UHH OT,ZJ;8JI:OHOPO C06biTHH. 

2, AHAR~3 ~OHOB~X PEAKU~~~ 

OTHOCMTeJI:oHue nepoHTHOCTH perMCTpauv.m npoueccoB I 2 I ~· I 4 I 
MO.ZJ;eJIHp0B8JIHC:O c MaTpHt!HbiM :aneMeBTOM IMI2=1, T.e. B PMITOT838 waso

BOPO 06~eMa. Tipm BbiqHCn8HHH OTHOCMT8JI:OHOM B8pORTHOCTl'ti 8TMX nponec

COB HCITOn:030B8JIHC:O nonHbi8 C8t18HHE npHB8,ZJ;8HHbi8 B pa60T8X 131 l'ti 141o 
MaTpHt!HbiM aneMeHT peaxuHm 131 Bblt!HCJIHJICH no rrporpaMMe IS,SI. 
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Ta6mm;a I • 

npouecc nomwe cet~eHHe 

n n°n° 0,27 .M6H 

n II0 20 M6H 

nyrr0 0 ~6 
' 

MOH 

r, 
o( 

30M6TPH"<I6CKafl 
ptpeKTH:SHOCT'D 
~erHCTpau;MH 

O,I 
<.· ro-6 

0,02 

OTHOCMT63Il:>Hafl 
scpcpeKTHBHOCT:&

perHCTpau;HH 

I 

.(. 0,0007 

0,2 

Ha PMC. 2 npMB6~8Hbl pacnpo~83I8HHfl ITO KBa~paTy He~OCTaiOIJ.(eM 

MaCChi .l(3Ifl rrpOI..(6CCO:S 121. 141 o IlJroiUa.l(M no~ nMI\aMM COOTB6TCTBYIOT 

OTHOCMT63I'DHOM :sepOHTHOCTH STMX Irpou;eCCOB, ~3Ifl cpaBH8HMH Ha PMC,2 

HaHeceHo pacnpe;n;eJieHze no nepeu~tHIIoti M~ :s peaKn;HH o~m. 
AHaJUi3 pesyJI:&TaTo:s MO;n;eJIHpCt:saHHH (l}OHO.BhiX npou;ecco:s 121, 141 

n03B03IH6T c;n;eJiaT:& CJI~~YIOIUH6 B.hiBC1,1J;hl: 

I. Ocno:sHoM .BKJia;n; :s aaperHCTpr1pc:saHHhle wono:sbie co6.hiTIMI ~aeT peaK

UHH 121, :sepOSTHOCT:& perMCTpau;Hi: npou;ecca 131 npeHe6peEMMO MaJiao 

2. Pacnpe;n;eJieHMH co6HTMM WOHOB@l npou;ecco:s 121 M 141 no KMHeMaTM

t~eCKHM nepeMeHHhlM HM6IOT CXO;tJ;HYIO cpOpMy. 

IlOSTOMy, ITpL'.I CTaTMT.I6CKOM paa;n;eJieHMH rrpou;eCCOB 00Il M ciJOHOBhiX 

npouecco:s, cyMMapHoe TeopeTw"<Iec~oe pacrrpe;n;eJieHMe co6HTMM peaKu;HM 

I 2 I + I 41 no nepeMeHHOM M~ aaMeHHJIOC:& pacnpe;n;eJieHweM noJiyt~eHHhiM 
npM Mo;n;eJiwpo:saHHH WOHOBoro rrpou;ecca 121. 

3. Mo;n;eJIHPOBaHH6 paCnf6,11;63I6HHM no H680CTammeM Macce, 

Mo,14eJimpo:saHHe qJOHOBhiX npou;ecco:s npo.Bo~HJIOC:& no nporpaMMe 
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PHON. Pa6oTa STO~ nporpawl:i opratrHaoBaaa aaanorHliHO pa6oTe npo-

rpaMMLT .SI/1U.I. f /?/ t .MO,llel:Hpy~eii nponecc OOll. B STHX 

nporpa.uMaX o;n;maaKOBI:ill o6paaou aa,1J,aeTCH nonoJCeHHe ;n;eTeKTopo:e, HX 

paapemaroma.a cnoco6aocTD, o;n;uaaKoio opraamaoBaaa aanmcD aa uarHHT

ayn JI6HTY peayJIDTaTOB Cll6!ao 

B 6noKe poahtrpwa co6htTHH n}:orpaMMI:i PHON poahtrpht:BaJIHCD KO

op;n;uaaTH TOliKH :eaamMo;n;eMcr:em.a B MHmeHH /2/ + /4/. 3aTeM uo;n;eJIHpo

BanacD perHCTpanHH C061:iTHH 3KCIT6}:HM6HTaJIDHOM yCTaHOBKOI. ~H aaa

JIH38 OT6HpaJIHCD TOJIDKO CJiyqam Y.llOBJI8TBOp.anmme KpHTepHHM or6opa 

OITHCaHHI:iM B /?/• llpH STOM HCIT0JID30BaJiaCD CJie,llyroma.a MO,ll6JID C06H

THH ~OHOBOrO npoqecca: 

I. 06paayroma.aca npm Koa:eepcm~ raMMa-KBaHTOB (e+e ) - n~pa 

perHCTpmpyeTCH HCKpOBO~ K8M6p0~ KaK O,llHH 3JI6KTpOH• HanpaBJI6HH6 

TpeK& B HCKpOBOM Ka.Mepe COBna;n;aeT C aanpaBJI8HH6M Bl:iJI6T8 raMM8-

-KB8HT8. 

2. Ecnm qepe a 6oKoBo:£t TeJieCKI)fi npoxo;n;aT .zt:ea raM.Ma-KBaHTa:,. 

TO perHCTpHpyeTCH TpeK o6pa30B8HH:>I:£t fOJIDKO O,llHHM H3 HHX• HHI:illl 

CJIOB8UH, :eepOHTHOCTD TOro, liTO 06il raMM8-KB8HTa KOHB6PTHPYIOT, 

C't1MT88!1'CH Y8JIOI. 

3. '( -KB8HThl H 3JI6K!l'p0Hill )8rHC!l'PHPYJO!l'Cl1 cneKTPO.MeTpOM 

O,llHH8KOBHM o6pa30Me 

4. SaeprHa Bht,llenaeMaa B cneK!rpoueTpe paBaa cyMMe aaeprm~ 

raMMS-KBSH!l'OB nonaBmHX B CTI6KTPOMH!l'p. 

5. 3aepreTmt~eCKHe noTepH je+u-j napu npm npomcxoE;n;eHHH t~epea 

60KOBOM !l'eJieCKOn - ( dfjdX) ( paBHI:l aaepre!HlleCKHM norepaM 

O,llHHOliHOro aaeKTPOHa - ( dfjdX) e. 
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B noJI:&sy nocJie,11;aero npe,11;nO.IIOJ:eHHfl ro::eop1n.• To o6cTOHTeJI:&CT:BO, 

llTO HCKpO:BH6 KaMe pH, HCnOJI:&SyeMJ~e :B 3KCnep.HM6Hi'e, 06Jia,11;aiOT ,11;Q

BOJI:&HO BHCOKOit a~eKTHBHOCT:&IO K per.HCTp8UHH ,11;:BYX Tp6KOB OT 

je+e-j - napH. TaKHII o6pa30M, SHall:HTeJI:&HaH ,11;0JIH per.HCTp.upyeMHX 

g)OHO:BHX C06HT.H~ C:BflSaHa C C.HTyaJ~He~, KOr,11;a 3HeprHH 0,11;HOrO HS 

aJieKTpOHOB je+e-j - napH H8CTOJihKO MaJia, llTO ,11;0 MCKpOBOit KaM:epH 

OH ae ,1J;OX0,11;HT. Kpo.Me Toro~ (}>op.Ma pacnpe,11;eJieHHit no nepeueHHOit Mi 
CJia6o 38:BHCHT OT BeJI:Hq.HHH 3HeprEl!I.'HtleCKHX noTep:r, (Pac. 3). 

Bee HSMepaeMH6 :B SKCnepHM6HT6 napaueTpH C06HTHH /aHeprHH 

saperHCTPHPO:B8HHH6 B cneKTpOMSTJaX, yrJIH TpeKOB :B HCKpOBUX KaMe

pax/ 11 p83M83H:BaiOTCH11 B COOT:Be!I.'C!I:B.HB C paapemaiOnte£1 CnOC06HOCT:&JO 

,11;eTeKTopo::e 171. EcJIH noJiylleHHHe B peayJI:&TaTe "paau:aaKH11 napaueT

pH COOHTHH y,1J;OBJI6TBOPHIOT KpHTep~HM OT6opa, npHM6HHeMHII npH npe:ztBB

p.HTeJI:&HOit o6pa60!K6 C06HTHit nponecca 08fi, TO 11paa.uaaaHHH6 11 napa

MeTpH (}>HTHpyiOTCH B rHnOTeSe peaK~HH /I/ H nOJIH8fl HH(j)opuanHB 0 

COOHT.HH .BKJIJOqafi nap8.14eTpH ,11;0 11 pa3M83KH11 , nocJie "paaua3KH11 H noc

Jie (j)HTa,aanHCHB8IDTCH Ha uarH.HTHy~ JieHTY 11(}>oaa" • 

.ts nporpauae PHON no cqzTHBaeMHM c J!eHTH "(}>oaa" napaMe!l.'paM 

COOHTHH peKOHCTpHpyiOTCH ll61'Hpe~MnyJI:&Chl 3JieKTpOHO.B, aaperHCTpHpo

::eammX 60KOBJ':iMH TeJieCKOnaMH ycTa::iO::BKH, BBO;llHTCH :see KpHT6pHH OT-

6opa npHMeHHeMH6 npH o6pa60TK6 C06HTHti nponecca 000. ,llJIH C061i!I.'Hit, 

Y.ltO::BJieTBOPH::BmHX STHM KPHTepHHM, OTpOHTCH pacnpe,11;eJI6HHfl no Mi npH 

paaJIHt!HhiX noporax no G) .. 

Tot~Ho Tane, no aanHCaHHhiM ua uarHHTHYIO JieHTY "cTaTHCTHKH" 

M0,11;6JIHpOB8HHUM COOhl!I.'HRM nponecca 0Sfi /?/ BblliHCJIHIOTCfl pacnpe,11;eJie

HHfl no Mi H ,11;JIH peaKnHH /I/. 
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4. Yqer BSaHMO,'ZJ;6~C!BH~ B CT6HKaX MHW6HHe 

Pacnpe;n;eHeHHH no nepeMeaao~ ~i co6Hrw~ reHepHpoBaHHHX aa 

BO,?JOpo,ye. 

OnHCSHHHe B /S/ KpHrepHH ITOSBOHHIDT BH;n;enHT» CHyqaH o6yCHOB

neHHN6 KSK npouecCSMH /1/ + /4/, !SK H ~OHOBNMH peaKUHHMR npOHCXO

;n;amHMH Ha creHKax umrneHH. ~ns onepe;n;eneams qwcna co6HTH~ reaepm

poBSHHNX Ha Bo;n;opo;n;e H wx pacnpe~eneam~ no ae;n;ocramme~ uacce HC

noH»aoBanwc» peayn»rarH ;n;Byx aKcnepHMeHTOB c rrycro~ uwmea»ro. Ycno

BHH B KOTOpNX npOBO,'ZJ;HHHC» 3TH SKCnepHMeHTN COO!BeTCTBYIDT ycnOBH

HM Ha6opa CTa!HCTHKH B ;n;ByX ynOMHHYTHX BNID6 aKCnOaHnHHX. 

qwcno co6HTHH reHepwpoBaHHNX Ha Bo;n;opo;n;e onpe;n;enanoc» no 

cne;n;yiDmeH ~opuyne: *) 

{14) (!) fo) {JI) {f9,1 {J1} I {o} 
N(wo . .Ao):: N rQ~,Ao}- "' rt.a.h,lo) . I(tq.} 1 III 

rll.ftJtJ{fJJo,Ao),(l1J (w., .flo) 

{t~ {·)r ().,Alf.Jl·r6)~ 1 .. J 
Bo;n;opo;n;e; 

crrepwMeare c nycro~ MHmeH»ro; 

aK-

- ITOTOK nporrymeHHH~ qepe3 MHWeH» B SK-

cnepHM6HT6 C nOHHO~ MHW6H»D; 

- noroK nponymeaaNA qepea MHmea» B aK
cnepHMeHTe C nyCTO~ MHW6HDIDe 

*)3;n;ec» H HHEe, BC6 B6HHqHHN aan~CaHHN6 BBH;n;e ~YHKUHH napauerpOB 

llo U WI> B~HCHHIDTCH C HCnOJJ»30BaHH6M KPHTepmeB OT60pa 

6J ~ Wo U Jl :~flo. 
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O~O~llaeT 
HH,IteKC .f-.= 1,2 CJieBa BBepxy, 3n;ec:& Nt HHZ~HO.Mep 3KC003Hl'(HH. 

'''ri·Jf'IItt;J,/"f. = f2,0/'1.'·1f'l~= ('?I = 4: 4-~ 121 
Pe3yJI:&T8TH BH'tlHT8HHR C06MTH~ rsHepHpOB8HHHX H8 CTeHKaX MHmeHH 

npH HeKOTOphlx no porax no A H G) n·~HBe.n;eHhl B Ta6JIHI.'(e rr. HcnoJI:&syeMhl~ 

B 3TO~ T86JIHI.'(e napaMeTp A H.B. ec·r:& HaH60Jiee BepO.aTHOe 3H8lleHHe 

8MOJIH TY,IJ;hl CHrH8JI8 CnHHTHJIJIRI.'(HOHHO:~O ClleTtmK8 npH perHCTpa l'(HH O,IJ;HOrO 

Ta6nHna n. 

JojJ. H.t. w()(t14B) rt~,v ( GJo, Ito) (t/. 
I 

2,6 0 !3!2 !44 664 58 
2,6 200 886 !08 439 44 
2,6 220 75! 60 374 3! 
2,6 240 6II 60 34I 22 
2,6 260 489 60 29! IB 
2,2 0 1245 !20 575 49 
2,2 aoo 834 96 394 36 
2,2 220 729 48 343 26 
2,2 240 599 48 3!5 22 
2,2 260 483 48 274 18 
!,8 0 853 84 502 31 
!,8 200 6!2 72 352 27 
I,8 220 560 36 3!2 18 
I,B 240 474 36 29I !3 
I,8 260 397 36 255 9 

BH,IJ;HO, liTO H8HJiyllmee COOTHOmeErne MeX,n;y llHCJIOM C06hlTHI reHepHpO

B8HHhiX H8 BO,Il;Opo,n;e H qJotCJIOM B38HMC,n;ekfCTBH~ B CTeHK8X :tmmeHH ,IJ;OCTH

raeTCR npH nopore CJ, = 220 M3B. 
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llpH BbltiHCJI6HHH pacnpe.zteJieHH~ C06NTH~, reHepHpOBaHHNX Ha 

BO.ztOpo.zte, no nepeMeHHOi! ui, Bblti~TaHHe cnyqaeB, o6yCJIOBJI6HHbJX 

BSaHMO.zte~CTBHHMH B CT6HKaX MHill6JIH, npOBO.ztMnOCD B 01'.zt8nDHOCTH 

.ztJIH Ka~.ztoro KaHana rMcrporpaMMH, 

~opua pacnpe.zteneHMif no ne)eMeHHOi! Mi B .ztByx aKcnepHMeH!l'ax 
. 

C nyCTOH MHill8HDIO O.ztMHaKOBa 1 OTJilftiHH B SKCnepHM6H!l'aJIDHbJX yCJIOBH-

HX CKaSNBaiDTCH !l'OJIDKO B tiHCJI6 saperHC!l'pHpOBaHHbJX CJiyqaeB. lloa

!l'OMY }.tJIH t_" ... ro KaHaJia pacnpe.ztEtneHMH no M~ B KatzeC!l'Be OU8HKM 

tiMCJia C06H1'HM reHepMpOB8HHbJX Ha C!l'8HKaX MHill8HH HCTIOJID30BaJI8CD 

BenHtzHHa 

(!~ _(:f r (;). J1. J =/?~{1:16). 1/'hl"f 0o .llo /~ 6'9;.t Q.. .4) /4 I 
t •, () .. , " (1/ tJ{f~rtV .. ,~) '7-1 ~ 'IA4,Jo) ' 
{t~) (i~) ( J ) 

r.zte !l t. Wo, o - tzPICJio cnytzaeB saperPICTpmpoBaHHHX B 

l- fb K8HaJie rMCTOrpaUMH no Mi B SKCnepHM8H!l'8 C nyCTOi! MH

meHDIO• Tor.zta 0U6HKa tiHCna C06HTM~ reHepPipOBaHHNX Ha BO.ztOpo.zte 

KaHaJia rHC!l'OrpaMMH paBHa: 

{.41) ( J (/1/ {o}f. ) (JIJ {JI/ lli t:)o, II,,= ni (GJo,llo .• n;[w~ flo) . ~ /4/ 

3,lleCI> {fi~lof { 0o, J •} - 'IIICJIO C06HTIII! ll i ~ f/M 

rHCTOrpaMMH no Mi B SKCTiepHM6HT6 0 nonHO~ MMill6HDID• 

KaHane 

Ha pmc. 4,5 npmBe.zteHH pacnpe.zteJieHHH coc5bJTHti reuepmpoBaHHbJX ua 

BO.ztopo.zte no nepeMeHHOi! Mx npM pa,:nflltzHbJX noporax no W M npM 

nopore no A- A0 = 2 ,2AH.B •• 3amTJIHXOBauuafl rMCTorpauua - pacnpe

.zteJieHHe C06HTPI~ reuepzpOBaHHHX Ha CT6HK8X MHill8HHe 
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5 • 0npe,ge11eHH e qHC118 COClbiTHt! nt ou;ecc 8 03II MeTO,lJ;OM no,grOHKH • 

llpH onpe,n;e11eHHH liHC118 COClbiTHt-1 np ou;ecca 03IT MeTO,l(OM no,n;rOHKIII pac-
2 

npe.n;e11eHHe. co ClbiTHI reHepHpOB aHHhlX He ao .n;opo.n;e no nepeMeHHo~ Mx an-

npoK CHMHpOB 8110 C:b CyMM ott T e Op eTHqe CK~.X pac npe ,n;e11e Hlllt! ,l(11SI npou;e CC OB 

/I/ ll1 /2/. q,opMa TeOpeTMqecKli!X paCnJ.e,n;e11eHH~ Bblql1C11SIJI8C:b MeTO,lJ;OM 

MOHTe-Kap1IO, T8K KaK 3TO Clb1110 HanHCaHO B § 3. I111oma,n;H 3T:t1X pacnpe,n;e

JieHKt-1, T.e. OIJ;eHK8 tl:t1C118 COCl~Ht! IlpCIJ;~CC8 03II H q11c11a COClbiTHI ~OH8 

onpe,n;eJISIJIIIIC:b 113 YCJIOBlllR MHHHMYM8 KBc,l(p8TllltiHOrO ~YHKIJ;HOH8118: 

{~ L (ft ( 0o,ll.) _(}N~ ( w., flo/1/'fw.)- (1'/vP ( w., .4,/1f{,f 0.)) 
J i. G' 2(t2} tli(~o, io} 

3,n;ecr, (t)NJ((A)o,.L~tL}tJ{w11 l,)_qHcJio co6mHI npou;ecca 03II (sqxpexTa); 

(1/ A I lw I_ Jf.z/.1 lw J.} -qHCJIO COCli:Wllll ~ Ha; 

/5/ 

I v t:f( I o, ·~ IV., ( I ~ 'I 
(1/ t{cp/{ Qo}, (fP/f>/ { Wo) - n1IOTHOC TH pacnpe,n;eJieHli!H no Mx ,n;JIR npou;eccoB 

/I/ H /2/. CyMMHpoaaHHe B rpop:uyJie /~V npoao,n;HTCSI no ace:u K8H8118M 
2 

rHcTorpaMMhl no Mx • 

B Ta ClJIHu;e III npe.n;cTaBJieHhl oueHJm t~Kc11a co ClhiTHii sqxpeKTa H q>OHa 

,n;JIH HeKOTOphlx 3HaqeHH~ noporoa cJ H A0 • 

BH,lJ;HO, liT 0 pe3yJI:bT8 Tbl MO ,n;e11Hp0Bcl HHSI no3B011SIIOT Xopom 0 OnHC8T :b 
2 

3KcnepH:t.teHT8JI:bHhle pacnpe,n;e11eHHH no nepeMeHHOt! Mx • 

ITo oueHKaM (ll}tJ~{r;;o,Jo)uf.ll}..;.,('iJo,l.()j HaiUeHHhiM ,lJ;JISI pa311HqHhiX 

3Ha qeHH II napa 11eT p on (;) 11 A
0

, B hl'nl c;umHCI> xax (JVW jt / 
- ou;eHKH noJIHoro qll!c 11a co ClhiTlllJi sqxpe1:Ta: 

f'N(t)- r~~0~(,v. JL. 
1 - (1-"bfl/ -r-+-1 ~;----...--' 

}-Q { 6)01 -;; { llo} 
/6/ 
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Ta6Jiwn;a III • 

lAo/. Wo {fj { J {tJ,.j ,{G)., llr~) ;.t. ~l/N~(~Io) .,.l jl 'Na w~ll. 'N'f{t#~l.) m /lH.l. ( 11~8) 
' 

2,6 0 523.t34 855.t47 ::4,0 273+22 - 383.t27 20,7 I4 

200 539.t35 368.t37 ::4,2 284.±22 I52.t22 15,9 12 

220 527.t35 234+30 10"~5 286.t23 86.tl8 I2,I II -
240 490.t36 I37.t27 9,3 268+23 67+16 IO,O 9 - -
260 4I2.t36 99.t25 7,3 244.t22. 43.ti6 9,3 8 

2,2 0 5I6.t32 673.t38 16,6 262.t2I 3I4.t24 2!,3 I4 

200 53I.t33 273.t29 £:2,9 272.t2I I24.ti8 !5,9 12 

220 5I5.t33 I86.t26 9,I 278.t2I 6I.tl5 12,2 II 

240 485.t33 IOO.t25 9,1 258.t22 54.±,I6 9,9 9 

260 408.±,33 77.t23 7,0 234.t22 38.tl5 IO,O 8 

!,8 0 458.t28 442.t3I I7,I 249+19 - 249.±,20 20,7 I4 

200 47I.t29 I72.t23 21,3 258+20 - 95.ti6 14,5 12 
220 458.t29 113+23 9,8 266.t20 37.ti2 II,5 II -
240 426.t3S 63.t22 9,0 246.t20 4I.ti4 7,7 9 

260 360,±29 55.t20 6,6 22I.t20 29.tl4 7,6 8 



-II-

TaK m(~JA1~'1(Jfo) - oueHKH nonHoro q*cHa co6HTH~ q>oaa y~o:aner:ao
parommx KPHTepmm oT6opa A ~ A~): 
(11/ (t/(. ) - l"1J 't ( c:Jo, Jl ()) 

Nq> li.D - ( 1- tll/pJ"'I (wohl nt 

~~opu~Hax /6/ ~ /7/ ~cnoH»ayroTCfl cne~yromme o6osaaqeHHfl: 

? 'P/J { fi)o) - ;zJ;OHfl COOii!H~ q>oaa, OT6paCJi:Bae.Mafl yCHO:BHSII W~ u)Q 

{lf P 31 
( W0} - - " - · SylqlElK1'8 - " - - 11 -

f;C~J (lo) - - It - •• II - - " -
B Ta6nune IY npe~cTa:aneaH itnfl HeKoropHx sHaqeH:rdi napaMeTpa 

~ :S611.HqHHii(!'/pJif(G),) J/1.(11/p~rjr cJP) t lJJiqJ/I.CJI6HHii6 npH MO;zJ;63IH-

po:aaHJ/I.H nponecca oan J/1. WOHO:SOro nponecca /2/. 

Ta6JIHna 1Y • 

Qo{f118) 200 220 240 260 

(1/;JJ*l( 6),) 0,0!3 0,055 0,141 0,262 

{J~(II ( ~) w G)(} 0,02 0,062 0,141 0,260 

[1.~Jv1( Wo} 0,487 0,657 0,789 0,880 

r~~p,~'IJ/ ( wQ) 0,494 0,662 0,784 0,876 

~OJIH co6uru~ sq>q>eKTa, or6pacu:aaeuaa ycno:aueu A ~ A0 onpe;n;eJifl

nac» no pesyJI»TaTaM Kanu6pOBOqH~X HSMepeHH~ HS SJI6KTpOHHOM nyq-

~) TaK KaK pacnpe;n;eneHue q>oHOB~X co6NTH~ no nepeueHHO~ A aeus

:aecTao, TO Han»SH onpe;n;aJIHT» KaKy~ ;zJ;OniD COOHTH! WOHS OT6pacH:Ba-

6T KPHTepu~ OT6opa A ~ A0• 
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Jioj;{H.f 2,6 2,-. 2,2. 2,0 I,l 

/Jt{Jo) 0,98 o.~ 0,919 0,880 0,81' 

B m6.mute JI upoe}.te& ·oqeJUDI noarmro tJ:1cJI8 CO()Hftlt a<P<Pex-

18 8 ~-. 

~/ CJ1e1cyer oHe!.'!IB. qro KU 11 o<Stm~ aB8JDiaHpJ8110A :shldo}WII 

~ N ( 0o, flo) • !aK H qmc:.uo Co61ftm~ qJOJE B sc:ot! Bli60p&8 

0118D CB.DHO 38Bl4Cft M DapaJIBr]- W (~86UltH II B III). 

DO&roiiJ O~IIBII (1'/ tJ,. ( (J)D, l.j , 110Q118HIUI8 npll p88JIIIUtlX -1111-

JU!U: 118pu8Q8 W , CJIUCSO IIOPPJJIBPOBUH. lx mpaee 

COR8.CB8 IIUHO p&CCJIS!'PDSB K8U DOJ(Depz,lt8JUI8 ltp&BHJO)Hoct'.l lSHCSo

pa •01lfUUI qJOHOBOro upouecca. B lt8tJ89Be OBOINa!'eDBIIX KPJm epK ea:~~ 
I 

OfdO}Il CSIID :awcJpaBS KJ)IIrepu 

w ~ 22011~8 
/8/ 

OCSecnequBaiQII8 JIBIIlll"Ul88cooTHomuueMeltJt1 qmcJIOII cOCS.md ~eua 

B W0Ba JJ 8118D811))y&MOI D6opn. 5'!• IQHI!'8plrt. COOftefCDJIJI ~-

U (!&Willi I II): 

(t/ & I j I = 515"1:.~3 
N p{ w., J/o W

0 
= £.2.0 f1i8 

u Ao = ~~}H. I. 

(I.} N {wo Ao} I = 278 :t 21 
3 

I ti).: 2.20 /1i& 
flo : ~2/l H • .l. 
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Ta 6JIHI:(8 YI • 

A;, G). r~1 N;rt; (fltl$'(.1/,1 (l/ !Vj~l 21 1'1 Jt' fIt (II ojJ/H.8, (11181 

2,6 u 534,±36 855,±47 !~79,±22 383.±27 

200 557.±,37 7I9.t72 (~97,±24 301,±43 

220 569,±38 682,±87 ~ill+25 - 254,±53 

240 583,±43 650±127 3i19±27 310.±74 

260 569±50 825±208 ~i36±31 346,±128 

2 2 t 0 561,±36 673.±38 (~85±23 314±24 

200 586±38 534±57 ~;02±24 245,±37 

220 594±39 544.±76 ~;22±25 181,±44 

240 614,±43 475±118 ~;27±28 255.±74 

260 602+50 - 642±192 ~;44±33 303±I20 

1,8 0 549±37 442±31 299+24 - 249.t20 

200 572±38 336,±45 3·16,±25 188,±38 

220 582,±39 326.±67 3·41,±26 109.t36 

240 594,±44 298,±104 343+26 - 190±65 

260 585,±50 459,±157 358.±34 234+112 -
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CHcTeuaTmqecKme omm6KB B sTm~ ouenKax o6ycxoBxenH KaK neonpe~exen

HOCTDD B Benmqmne paapemaromeH cnoco6nocTm cneKTpoueTpoB - ~n , 

TaK m neonpe~exennoc!DID B Bexmqmae snepre!mqecKmx noTepD ( -

- KBaHTa Ha ny.ru B cneKTpOMSTp ,. (do/dt)j. 06a STHX !l>aKTOpa MQ

ryT mcKaSHTD q,opuy pacnpe~enenm~ no nepeuennoA Mi m Teu cauUM 

BHSBaT» CMe~enme OU8HOK. lHH onpe~eXeHHH BSXHqBHH B03UOXRHX CH

CT8MaTH118CKHX om1160K cpaBHPIBaxmc:& ·ouenKH N&(Wo, ilo) nait;n;ennHe Me

TO~OM no~roHKm c mcnoxDaoBanmeM pacnpe;n;exenH~ no nepeuenno~ ~ 
BuqHcxennux npm paaxmqnHX auaqenmax napaueTpOB Cicnu(d~~ji) 

B Ta6xmue YII npmBe;n;enH ouenKH cmcTeuaTmecKHX omm6oK B 

onpe~exenHH qmcxa co6HTH~ aq,q,eKTa npm aJ =220 MsB H ~0 = 2,ziHJ. 

Heonpe~enennocTD B paapeme
HBH cneKTpOM8Tpa 

Heonpe~exennocTD B Benmqmne 
snepreTmqecKmx no!epD 

I 

~- 5 

Ta6mu~a YII 

II 

± IO 

.(- 3 

~H;ZJ;HO, qTO B03MO~HH8 CHCT8MaTMqt3CKH8 OWH6KH ManN no cpaBH8HHID 

CO CTaTHCT,KqSCKOA OWH6KOA• 

I) 
~cnonsyeuaa npoue;n;ypa Mo;n;exmpo:eanHH c aammDD na uarHBTHYIO 

XSHTY npouexyTOqHHX peayX»TaTOB nOBBOXfiST J3HqHCXfiTD pacnpe;n;eneHHfi 

no nepeuennoA ~ ;n;na HBMeHB:BWHXCH ycnoBH~ permcTpaumH, ne npoBo
,1l;H aano:eo posHrphtm peaKUHH /I/ J{ /2/. 
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6. Onpe!eReHHe qHcna co6ncr~~ peaxuHm 0311 MeTO!OM 

pa36HeHHSI. 

11pH CT8THCTHqecKOM pas~eneHHH ~OH8 H 3~eKT8 MeTO~OM no~rOHKH 

cymecTBeHHIIM o6pasou Hcnon~>soBaRHC:~> npe~nono:ateHHSI o xapaKTepe cpoaa • 

.llRSI np OB epxm nonyqe HH~x pesyn~>TaT OB q:wcno c o6m:w~ npouecca 0311 oue-
/2/ 

HHB8ROCb T8KJICe H MeTO~OM pa36:H.eHPUf , CB060~HilM OT T8KHX npe~ROJJ:e-

H~o B 3TOM MeTO~e HCITORb30B8ROCb TO 06CTOSITeRbCTBO, ~0 C06~THSI 

3~eKT8 H C06HrHSI cpOHOBOrO 
2 

npouecc:oB HMeiOT pasnHqHble pacnpe~eneHHSI 

no nepeMeHEHM Mx H A. 

Bee sapermcTpHpOBaHHHe CO 6b1THJI pa36HB8RHCb Ha qeT~e rpynnbl B 
2 

38BHCHMOCTH OT BeRHqHHbl napaMeTpOII MX H A. ,llRSI K8JIC~O~ rpynnbl C06b1-

THit npOBO ~HROCb, T8K JICe K8K 3TO 6HRO OUHC8HO Bblme ( § 4), BblqHT8HHe 

ffiJaHHblX Ha BO~opo~e: 

m'/- qifCRO cnyqaeB reHepHpOB8HHIIX H8 BO~Opo~e 

(1'/ml. - qTliC tTO p!} .n .11 CRYtra eB reHepHpOB8HHl:JX Ha BO~Opo~e 

mj- q:wcno cnyqaeB reuepHpoBaHHJ:i!X Ha Bo~opo~e 

()Jj flllf- qHCRO CRyqaeB reHepHpOB8HHbiX H8 BO~Opo~e 
V BBe~eM o6osaaqeHHSI: 

{~ Na - qHcno co6blTHt.i npouecca 0311 ; 

2 2 
c Mx~M0 H A~ A0 ; 

c Mx S M0 
2 

H A ~ A0 ; 

cM~<H 2 :vtA>A• x...: i o o' 
c Mx S M0 

2 
H A > A0 • 

(ftJAf~- qmcno C06b1THit cpOHOBblX npoy3CCOB ; 

d{:~~{J1.} - BepOffTHOCTL ~ff C06~THff nponecca 03IT HMeTL MX2~ '(: '/f: ( l1o} - B epoJIT no CT D iWI co 6 ~TI!ll <jJonoa oro nponecc a Mx ~ 
~= R(f/ ( llo} - Be pOSIT HOCT ~> W!JI co6!:lTHSI cpOHOB oro npouecca A~ A0 ; 

I 
} = ~{1} ( J.). 



- 16-

TaK KaK ~opMa pacnpe;zteJieHJdt no M~ npaKTMqecKM He aaBMCZT 

OT BeJU~qNfHN MiOHMSa~.PIOHHNX TIOTeph (Pzc • 3), TO nepeMeHHb16 Mi H A 

MOJICHO cqHTaT:& cTaTVICTzqecKH HeaaBHCHMbiMH. Tor;na 

(JI/ Ill 1 =d.)JN N~ T Ot (II/ N '1' '}I 
(I'/ m =(1-oL) fttfi/;V~r(f- i)i f--N., 
(1'/!tl:= cJ.(t-_gjflfJ~;-t !(I-t}(~',.;.,. /9/ 

0/ mv ={h1.}(1-fl) ~ r(!- ij(f.:.t) (ft~., ) 

(1!~, (lim 0mi -~m~ (~I 
/V, - · 1 # L /.7J ~IO/ 

t (ll'mlt o!} _()ij/)73 {1-rJ) fi -P'fn.p(/1-} )llr/
1 

(1-J/{1-ft 
BeJil1qzHa o( = ~ (:;)( 1'1o) , zcnoJI:&::iyeuaSt B ~opMyJie 1101, onpe,21;en.a- . 

eTCH npz uo;zteJizpoBaHHH npo~ecca OBIT (Pzc. 2). 

PeayJl:&TaTbl BWII4CJieHHfl qt-tc;xa COOHTMti npo~ecca QSll ;l(Jifl HeKO

TOp.blX sHaqeHl1il napaueTpuB M~ H A0 npl1BeAeHbl B Ta6JIH~ax Y1I1 

rtf~Nj) H rx rr~ IV,J. 
Ta6nz~a Y111.& 

~~0/A.H.B. 
M0 (rs~2tc4j~ 

I,8 2 0 t 2,2 2,4 

0,920 62I.t?5 6I4.t95 ?69.tl39 946,±2?? 

0,960 581,±66 580.t?6 ?40.tii6 9.34+246 -
1,000 604,±65 62?.t?I ?60.tiiO ?58,t240 

1,040 6I8,t6? 629.t?3 ?64,tii6 245,t264 
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Ta6Jnu~a IX. 

~ 1,8 2,0 2,2 2,4 
c 

0,920 405,±68 4I9±6? 387±84 405.t186 

0,960 395+63 407,t62 . 383±70 422.ti46 -
1,000 405.±65 407.t62 357±?4 423±148 

I,040 407+69 - 393±73 360±77 42?±I55 

BHJtHO, liTO on;eHKH noJiylleHHI:re Mero]taMPI no]trOHKPI (ra6JIPin;a YI) 

PI paa6HeHPIH xopomo corJiacyiOTCH ,11;pyr c ,11;pyroM, HO nepBbiM PIS srPix 

.MeT0,1l;OB o6ecnellHBaeT 6om:,myiO TOllEOCT:bo TiosTOMY :ztJIH aaaJIHaa r~cnoJI:b

aoBaJIPIC:b peayJI:bT8TH llOJiylleHHble MET0,11;0M ll0,11;rOHKH. 

7. BhlllHcneHHe .1tHwwepeHn;raJinHhiX pacnpe:zteJieHPI~ co6biTH~ 

npon;ecca C13TI 8 

BHliHCJieHHe JtHcfl(_f)epeHn;HaJI:bHbiX pacnpe,11;eJieHPI~ co6Hi'H~ npon;ecca 

Oafl npoBO;IJ;HJIOC:b B npe]tllOJIOXeHHH, liTO BCe reHepHpOBaHHble Ha B0,1l;Opo

,11;e cflOHOBble" C06biTPifi o6yCJIOBJieHbi n:pon;eCCOM (2) • KaK 6biJIO ITOK838HO 

Bblllle, STO npe:ztiTOJIOXeHHe BllOJIHe 060CHOB8HO• 

CpeJtPI co6bi!HM Y.1tOBJieTBOpPIBmHM KPHTepmHM oT6opa /8/ JtOJIH ~o

HOBbiX C06bli'H~ COCi'8BJIHeT ~ 25%. ~Jifi TOrO llT06H BblllPICJIHT:b ,11;H~We-

peHn;maJinHble pacnpe,11;eJieHPIH no 6oJiee 

HPITeJI:bHbi~ KPHTepPIM OT6opa: 
2 I 2 2 Mx ~ I,O (rsB C ) o 

llHCTOM Bbi60pKe BBO]tPIJICfi ,1l;OITOJI-

/II/ 
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KaK ITOK838JIO MO,D;6JIHpOBaH:~e, 3TOT KpHTepHM OT6paCHB86T 

3H8'11HT6Jll>HYIO '118CTl> WOHOBbiX C06hiTHM ITO'IlTH He 38TparHB8st a<I><.PeKT • 

COOTB8TCTBYIOtnHe oneHKH npHBe,n;e:iH B T86JIHne X. 

Ta6JIHna x. 

3KCIT03MnHH I II 

~OJIH C06UTHM 3~ID6KTa OT6paCUB81 3M8fl 0,055 0,059 

KPHT6pH611 OT6opa Mi I ,o (ra. 3/c2)2 

QJlfl C06UTHM WOHa OT6paCNBaeua~ 1 0,613 0,597 

PHTepHell OT6opa M~ I ,o (ra: 3/c2)2 

a~~ciO..n;a 6aJIM noJiytreHu oneHKH trHCJia 

cf>oHOBbiX cJiyqaeB y;ztoBJieTBOPfiiOtnH:c ~:PHTepHfiM OT6opa /8/ H I 1!/: 
(1/ A (1{./\ 
N~ = 72,±IO H Ntp = 25,±6, 

tl;TO COCT8BJlst6T rv IQ% BCeX OT06paHHNX C06NTHM. 

8Kcrro3HUMH I m II OTJIMtra:IHCI> TOJII>Ko awtPeRTHBHOCTI>IO perHCT

panHH <!>OHOBNX B38HIIO;zteMCTBHM, :3 TO Bp6Mfi K8K yCJIOBHfi perHCTP8UHH 

C06NTH:ti nponecca OSII B ~THX 3KOIT03HUHfiX npa:ttTHqeCKH COBIT8,1(8JIH 4 

IT03TOMy, ITOCJie BB6,1(6HHst KPHT6pHeB OT6opa /8/, /II/, OT6paCbiB8IO

tnHX 3HatrHT8Jll>HYIO ,'Z(OJIIO IDOHOBNX C06biTHM, Bee CJiytraH OTo6paHHN8 ITO 

peayJI1T8T811 ,'Z(ByX 3KCIT03MnHM 06o6;ltHHfiJIHCl> B O;D;Hy CYMMapHyiO Bbi60p

Ky. ITO CYMM8pHOM Bbi60pKe BNtrHCJIRJIHCl> ,'Z(HWtlJepeHnMaJII>Hbl6 pacnpe,n;eJie

HMfi C06UTH~ nponecca 03II ITO tr8T:lp6M H638BNICHMbiM nep6M6HHW: /9/ 

k~ Cos(}~ Coslf u Cos[). .l(JrH aroro Ma aKcnepHMeHTaJII>HHX pacnpe

;n;eneHHti BbltrH!l'aJIHCI> KaK pacrrpe,n;e.fleHHfl <!>OHOBNX co6NTMit, TaK .vt pac-
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npe,ZJ;eJieHHH .ZJ;JIH C06hlTMti reHep:vipOJ~aHWX Ha CTeHKaX MMUieHH, IIOCTpOeH

Hhte npM TeX xe KPHTepMHX OT60pa /8/, /II/. 

llMCJIO qJOHO:BbTX :B38MMO.ZJ;eticTJIHti :B CyMMapHOti :Bht60pKe pa:BHO: 
/\ (1/A (l/._~ Ncp:: N.,. -t N'f = 97.ti2 

B Kat~eCT:Be ou,eHKH TIJIOTHOC!~H pacrrpe,ZJ;eJieHHH qJOHO:BhlX C06htTH:tl 

no KaKOtl-JIH60 nepeMeHHO~ MCli031:&30:BaJiaC:& qJyHKUMfl 

-L fti!J./'f.M+''1Vf_r1M J (Y)::: X 

Ner~ /!2/ 

- IIJIOTHOCTH )acnpe,ZJ;eJieHHH tf>OHO:BhiX cnyqae:s IIO 

nepeMeHHO.tl Y, :Bhlt~HCJieHHhtEt npJll uo;n;em~po:saHHH perHCTpau;IllH q>oHo:so

ro npou;ecca (2) :B yCJIOBHfiXJ COOT:BeTCT:ByiOll{HX yCJIO:BHHM perMCTpau;HH 

qJOHa :B 3I\CII03HI.J;iUiX 1 H II. OTCIO;~a MOltHO ou;eHMT:& nt:p{llt) - liMC

JIO tf>OHO:BhtX C06htTHH :B l - 011 KaHaJie 3KCIIepHMeHTaJI:&HOrO pacnpe

,ZJ;eJieHHH no nepeMeHHO~ 
flt'-1- ( 

fl<f ( IJi) = /;'~' R,./ 'It/= tl.,. ji.{t;) d 1J /I3 I , 
l.j :· 

Ou;eHKa qMCJia C06htTH~ reHepli'IpOBaHHHX Ha CT8HKaX MHWeHM :B 

i-OH KaHane pacnpe;n;eneHJlla-/1!9(~) onpe;n;eJIHJiac:& no pesyJl:&TaTaM 

H3MepeHHA 0 nycTOM MHmeH:&IO 

~Zt9 M/ J~ rf~att; {tJi) ./Y~z-1? ( tft) ' 114/ 

rlJ./~ (1/t) {~ {1/,j - qJ!CJIO C061lTI!li saperi!CTPIIPOB8HH06 B f-UN 

KaHaJie pacnpe;n;eJieHHH :B COOT:B8TCT:BYIOnt6M 3KCnepHM8HT6 C nyCTO~ 

MHUI8H:&IO IIOCJie :BBe;n;eHHH :BCeX KpHTepHe:B OT6opa. 
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. 
Tor,1ta on;eHKY -q:vrcna co obiT 3ti npon;ecca OSII B l - ~~ KaHaJie 

fl
0
m{Vi) MO~HO BblqHCJIHTD ITO ~JpMyJie: 

/15/ 

p:uma: 

0 7lft/ == V fl;~llft/t r7?.2 P:t'J/~rtr~{vt}·Pflf~{~r/ /16/ 

B ~OpMy11iX/I5/, /I6/ VICIT01ID30B43.HH CJI8,1tYIOJJtH8 0003HaqeHHH: fl#a/J(Y(/ 
i 

- qJ4CJIO C06HTHA nonaBlliHX B t-6tU KaHaJI 8KCnepHM8HT81IDHOrO 

pacnpe]teJieHHH no nepeMeHHOti f/ 1 u;, -OmH6Ka B qHCJie <_PoHo-

Bbl'X COOhtTHit B cyMM8pHOi1 :BLIOOpKo. 

c;;, = Ii~ /I?/ 

Ilpvr }taJIDH8tilli8M aHaJIH38 Bne C06biTHH 113 CYMMapHOti BbiOOpKH 

pa30HB81IHCD Ha ITHTD rpynn B 38BHCPIMOCTH OT 3Hal!8HP!fl KBa;n;paTa 
/l. 

nepe;n;aHHOrO ll8TbipeXPIMnyJihC8 K • qPICJIO CJiyqaeB B Ka~;n;o« rpyn-

ne yKaaaHo B ra6JIPin;e XI. · B aroA ~e ra6-

JIHD;8 np.HB8,11;8Hbi OD;8HKH tUICJia ~OHOBhlX B3aHMO;zJ;etiCTBH~ VI qPJcJia C0-

6biTHti reHep:vrpo:saHHbiX Ha CT8HKaJ: MV'lill8HH ;zJ;JIH Ka~;n;oro HHTepBaJia no 

II. 

~ rpynnu HHTeFBaJI 21t~HCJIO cJiy-· lUiCJIO ~OHO- tU1CJIO C06biTVIti If ( aB/c) qaeB B rp;yn- BbiX CO biT. reHepvrpoBaHHbiX 
B CT8HK8X MHill8HVI 

I 0,050+0,065 98 I2 I6,4 

2 0,065+0,080 I63 27 4,4 

3 0,080+0,095 203 26 I3,3 

4 0,095+0,IIO 219 22 40,4 

5 0,1IO+O,I30 2I6 II -
I 
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B ICa'ieCTB e OIJ;eHICH qzcJia <J>OHOllhtX C06blTHi1 B L- [ILL rpynn e 

mcno JI:& soBaJia CL 

r.n;e: k~·, k2
t'+1 

f(kj 

/18/ 

• , 
- UJIOTHOCT:& pacnpe.n;eJieHH.fl <J>OHOBblX C06b1TH:t:l no 

(<fJopMyJia /I~~/). 

)lJJJI K8:at,IJ;Ol:t rpynnbl, TaK Ee !t8R 3TO .6WIO OnHC8HO Bblme CTpOHJIHCL 

pacnpe.n;eJiemtR co6blTH~ npo:u;ecca o:m no nepeMeHHblM Cc·s{)), Coslf , 
CvsD • IlpM sxoM, q,yHKUMH pacnpt~ . .u;eJiemdt <PoHOBblX cJiyqaeB no STKM 

nep eueHHblM (<Po pMyJia /!3/) H pacn}e.n;e JieHH.fl co 6blTKti: reHepHpoBaHHblX 

Ha CTeHK8X MHmeHH (qopMyJia /!4/) TO :ate Bbl'iHCJI.flJIHC:& ,II;JIH K8E)l;OrO 

HHTe pBaJia no k2. • 
Ha pHc. 6 npe.n;cTaBJieHbl pacnp~~.n;eJieHM.fl co6blTHM npouecca 0311 no 

nepe.MeHHblM CosB'(, Cos<f :4 Cos9 .n;JI.fl nSITH HHTepBaJIOB 

no k2 
• Heo6xo.n;Hue~ OTMeTHT:&, qr,) sa cqex HcnoJI:&syeuot:t npoue.n;ypbl 

BblqlfT8HHIH <J>OHa HMeeTCSI HeSHaqMTe.I:&Ha.fl KOppeJISIUM.fl MeE.n;y 0UeHK8MH 

'iHCJia C06DITK:t:l peaKUHM 03Il B paSJiilqHblX KaHaJiaX pacnpe.n;eJieHHi1. 3Ta 

KOppeJISIUH.fl y'iHTDIBaJiac:& B .n;aJI:&Hel:t:ne:u B np oue .n;ype onpe.n;eJieHH.fl <Popu-
/107 

~KTOpOB • B 38KJIDqeHHH 8BTOp~ CqJ1T8DT CBOHM npHSITHblM )l;OJirOM 

BblpaSMT:& 6Jiaro.n;apHOCT:& r.H.CMHpH)BY H )l.M.XaSHHCy sa noJieSHDie 06-

cyz.n;eHH.fl. 
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0 10 20Cif 

I 

P11c. I. CxeMa 3Kcne pL1MeHTaJI bHott ycTaHOBKH 

c1..c6- CI(l1HTMJIJIRUHOHHhle cq eTl!HKH; 
v \1 c1,c2 - noporoB~e qepeHKOBCKHe cqeTl!HKH; 

C3,C4- qepeHKOBCKHe cneKTpOMeTp~ UOJIHOro 
norJiomeHHJt; 

MK1 ,HK2- onTHqecKne HCKPOBLie KaMephi 
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I 

,..r"=l-"""'-- : , 

Qt,O 0.60 41.80 tOO 120 2 

K6adpam Heaocm7JOUJ.et1 MOCCbl 11: (IJ!J/c2
) 

Pli1c. 2. Pacnpe,JJ;e.remui coc5biTHI peaKr.r~d~ 

rr-p___,_e+j~-n ( -), IT p--+- rr0rr0n( ---) H 

ll-p-fi0f n (-) no KBa,JJ;paTy He,JJ;OCT8IOII(etl 
<.. 

MaC CR. 
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a60 aao too 120 t4o 
·~ ~ 2 ! 

K6avpam HeOOQ na!{)lll,eu MOCC61 /Yfx (r38/c' 

Pm:c. 3. Pacrrpe.n;eJI e lm.fi COdbiXJIIH peaKn111111 rr- P----+- IT011°rr 
no KBa.n;paxy He.n;ocTaromeu Maccu ,n;JI.a cJiyqaen 

(dfj dX }t = (df/dx)e - CIIJIOlliH8.fi JIMHMSij 

(dEjdx) r = 2(dEJd1e- nyH!tTHpH8.!1 JIHHl!Jl 



Kpumepuli no 
w He 66eiieH 

100 

25 

"' 

W• 220M36 

Mn2 

I 
100 

Pxc. 4. Pacnpe~eneHme coduTm~ sapermcTpnpoBaHHHX 
B 3ICCll03MD;HH I no ICB8)tpa Ty He~OCT8IOII.{ea 

Ma.CCH. 

Kpumepuii no 
w He 66edeH W !=200M36 UJ•220M3~ 

1.320 

Pmc .5. Pacnpe.n;eneHme co duTmtl saperncTpmpoBaHHHX B 
3ICCll03HD;HH IT no ICB8,IJ;f8TY He,IJ;OCT8IOII.{ea M8CCH. 



- 26 -

40 40 

30 

020 
5 
:s; 
:r 

10 H 
? I 

ft 20 

y 10 

-to r-5 0 05 1.0 -to r 0 05 tO 

------~--- ----

60 

50 1 : t 
\ 

50 

50 

50 

40 40 

30 30 30 

20 20 20 20 

10 10 10 10 

0 0 
-to-o.s -0.2 0.2 Cl5 to -m-o.5-o2 0.2 Cl6 1.0 -to -o5-o.2 Cl2 0.5 to -to-o.5-0.2 0.2 0.5 to -to-o.5-o2 02 o.5 to 

COSB 

k=1,5QJ"2 k2 =1,9QJ"1J k 2~2.3QJ"1 k •2,65(lJ"1 kz• 3,0(lJ-Z 

50 50 t 50 :t 50 60 

50 50 50 

t 
50 

j ! j : 1 j 1 j .,. 
~40 40 40 40 .0 
lD 

1 
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~20 
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20 
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-1.0-0.5-0.2 02 0.5 1.0 -W-0.5-0.2 0.2 0.5 tO -t0-0.5-0.2 0.2 Q.6 to -1.0-(15-02 02 05 tO -1.0-0.5-(12 C12 0.5 1.Q 

CO.J'f! 

P:Mc. 6. Pacnpe,IJ;eJieHHi.fl C015hiTJII~ npouecca rr- p--+- e+ e- n 
llO KMHeMaTHqeCK:MU nepeMeHHhiM. 
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