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BBE,I{EimE 

C liBO~ou ll ~eticxnne HullhiX ItpyiiHhiX ycKopureneil u, cnc~olla

xeJI:&Ho, c pocrow aHepr~m llaanuo~eticnnH cylilecrneHHO ylleJinli11lla

IOTCfl Tpy,l\HOCT11 11~0HT11\P11K8}\1111 li8CT111\fi,2/ '· D03pacraeT 'IJI1CJIO li03-

YOJKHhJX K8H8JIOD pe8Kl\l1H, 11 38~8li8 pas~eJIOII11,fl IIOCJIO,IJ.IHIX CT8HOlll1TCfl 

liCe oonee 11 6onee cno~Hoi.1. 

Oco6eHHO Tpy~no 11 ax11x ycJIOlll1fiX pas~emtn ItanaJibl c oe5paso

li8HHeY 11 paCII8~0J.I HeCKOJII>K11X HOHTp8JI:&HhiX li8CTl!}\ ll KOIIeliHOU COC

TOfiHi111. ,UJIH peweHHfl IIO~OOHI:JX sa~ali liBCTO IIPIUI6Hfl!OTCH rry 3Lipl>!tO

llh!e K8YOphl, HaiiOJIHHeUue Tflllt0JIUU11 lltl1~KOCTHU11 (IIpOIIall, wpeoH,IIpo

II8H-{JpeOHOllble CYeCH, KCeHOH 11 T.7J./3 t
4 ,S/). BepOHTHOCT:& KOHEep-

01111 t -KDBHTOD ll T8KUX KaUepaX ~OCT8TOliHO DentiKa, liTO 11 II03BO

JIHeT ycrpaH11T:& 6on:&wnuCTllo BNweyKaaauuux saTPY7J.HOH11tf. C ~pyrot! 

CTOpOHI:J t ll TBKHX K81lepax IIOHDJIHOTCH ~OIIOJIHHTOJI:&H8fl npooneua Dbl

~eJICH>Ul IIpOI\OCCOB Ha CD06o~m.lX IIpOTOII8X 113 cJ]OHa D3al!.I.IO~ei.1CTDHJ1, 

nplntcxo~fllil11X na H~pax. 

AJIH pasAeJieHnH KaHaJIOD peaKUHl1 D nocne,IJ.Hee DpeuH 11ce w11pe 

HBliHHaJOT rrp~lt.leHHT.DCH c T!l Tnc THlieCK11e ue T07J.ll/6+9 I, 11l.IOIOUl11e ~eno 
lid C OT7J.OJI:&liiHHI COOI:iT11fiU11, a CO DC ell CODOKyiiHOCT:&IO IIOJIYliBC!IblX 

pesyJihT8TOD (Hml C liaCT:&IO aTon CODOKYIIHOCTH). 

HaY KB~OTCH, O~HaKo, liTO BTHY UeTO~SM (B TOY Bl17J.6, K8K OHH 

CeHqac IIpHUOHfiDTCfl) CBOi1CTBOHeH 07J.11H H07J.OCTaTOK - a . 11UOHHO -

OOfi38TOJII>HOe 11CIIOJI:&30B8Hl1e rrpn aHami3e KaK11X-Jl1100 UOAOJII>Hb!X rrpe7J.

CTaliJIOHl1iti ( C TaTUCT~lliOCK8fl J.J07J.OJI:& ,rrep11cJ!ep113U ll3al1U07J.OHCTD~Iiii 11 T ,II •), 

ilo~OOH8fl IIpo~e~ypa, ll IIp11Hl\l1IIO, UOJKOT IIPUllOCT11 K 11CitaJKeH1110 IIOJiy

li80YbiX ll aKCIIepHUOHTO peayJI:&T8TOE. 
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lloaTOMY, Ha Haui BSrJI.l!.D;, 6oJiee BepHHM JlBJllleTCH npHMeHeHHe C 

TOM HJlH HHOM CTeTieHbiD MO~~HKaQHH Tpa~OHHHX MeTO~OB ~eHTH

~HKauHH KaHaJIOB peaKuHM/IO/~ 

I • OB30P ITPOB.JIEW 

·.· BonpoCaM ~eHTH<PmtallHH Ka.HaJIOB pearuzyrii B nponaHOBHX KaMe

pax. nocMmeH. Pf.£~ pa6o/II • 12 • 131, aB;opbl KO~OPb!X pacxoltllT?Jl KaK 

B OUeHKe B03MOliiHOCTeM KHHeMaTHtieCKOrO aH8JIH3a, TaK H B MeTO~ 
' ·' ' 

ero npHMeHemm:. 

06bl'llHaH, HaH6oJiee ynoTpe6HTeJIDHaH npone~pa ~eHTH~H 
. . . ' . : . 

KaHaJia pearuzyru .COCTOHT B onpe~eJieHHH.BepoHT~OCTH OyYineCTBJieHHH 

~aHHOM rHTIOTesbl o BsaHMo~encTBHH, B pesyJIDTaTe KOToporo MoxeT 

06pa30BaTDCSi C06biTHe ~or~ BH~ (MeTO~ y.. 2). . ~aTeM, B 38-

BHCHMOCrH OT CHCTeMbl o6pa60TKH, Bb16HPaiDTCH JIH60 TOJIDKO rpaHH'Il

HHe sHatieHHH j.. 2 ~ pasJIHtiHHX rHTIOTes, JIH6? Taue H rpaHHil!:l 

~ BeJIH'IlHHH KB~aTa He~OCTaiDineH MaCChi. (MM2) B ~OM KaHaJie 

peaKQHA. B COOTBeTCTBHH C Bb16paHHHMH KpHTepHHMH BCe C06b!THH 

~aHHOM TOTIOJIOrHH paS~eJIHIDTCH Ha 0~03HatiHO H HeO~OSHatiHO ~eH-. . 
T~HUHPOBaHHHe. ITo~ Heo~osHatiHo ~eHTH~HUHpoBaHHb!MH co6b!THHMH 

TIOHHMaiDTCH C06b!THH, y~OBJieTBOP,fllO!qHe npH O~HaKOBOM tiHCJie CTene-

HeM cBo6o~ 6oJiee tieM o~oM rHnOTese; B CJIYtiae, ~9r~ co6biTHe 

y~oBJieTBOpi!eT rHllOTeSaM C paSJIH'IlHb!M 'I!HCJIOM CTeneHeH CB06o~, 
' . . . 

npe~O'I!TeHHe OT~aeTCH rHnOTese C HaH60JlbmHM 'I!HCJIOM CTeneHeH 

CB060~/II,I4,I5,I6/. · 
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l\omrlleCTDO O;'tH03H8tiHO l1 HCO;L\H03H8tiHO ll~61ITV.Q~lnllPODOHIILJX C0-

6b!Tflii onpe~eJIHeTCH. He TOJII>lW norpelllHOCTHl>HI D onpeAeJiemm napa

ueTpoD TpeKOJl (HYnyJII>COD 1'1 yrJIOD), HO TS !\lKe ¥1 3Hepr¥1eti D38111JO

;ll6J1CTBflll ( 0 pOCTOM auepnm, Kar: npaB~IJIO, til!CJIO HCO~H03H8tiHO I1~eH

Tl1QlllnflpODaHHWC co6biTHi1 yBeJil1tiY.DaeTCH Ha-aa yBem1qemw. tiucna Ka

uanoB peaKn~m) 11 TOn01I.Orll!ei1· ~lCC1Ie;n;ye!Jb!X J:Cllie_qHhJX COCTOHIU:ii.. !la

nplUiep9 ~alKe ll :J!O~OPOflHhiX i<aMepax; r;L~e norpelllHOCTn D onpel.lene

mm napaUeTpOB' TPCtCOB HOMHOrO NCII.:&UJe, '!IOU .B Tfll.teliOlinl,ZUWC.THL!X ita

uepax, npll 3Heprlll1 B3811LfO~eJ1CTDJi\ll B HCCIWJI:b!CO raB (2t5) til'! CliO 

H60;L\H03HOtiHO Ji\~eHTvHlll'llUlpODOHIUJX C06h!Tl'lil ~OCTl:raeT 25% Ilpli\ paa-

~61ICHIU1 K8H81IOD/lG/ · . . 'tr 

- 1\0 Jt j( f ('lfO) 
1i tp / IA.IM. . . 

. ~ ·/\" If <J(" ( K0
) 

ll 40% - ;ll1IH I<81181IOB 

JlnR yDe1Il1tieHl!H til'ICJia Ol\HoauatiHo-l'!;n;enTI1qmnl1puDaHHhlX co6blTl1~ 

;llOTIOJlllllTCJII>HO l!CnOJII>3yeTCll Ji\~CHTHQlli\ItaUHll TpC!WD no l'IO!Il138Uli\H) b-
' 

anei<Tpouou, npo6erau aJIH xapaKTepHblu pacna~au o6pasyiOl!ll'.XCH tiac

Tl'!U. O;llHaKb · c pocTOU suepr!1H 'DaaHuo;n;eiicTBHH H;n;etiTVJqmKaUllH tiac-.. 
Tlll.{ no HOHl1381.{1111 It\ T.n. CTaHOlll!TCH BCe 6oJiee 38TPYllHJi\TCJll>HOH l!JIVi 

I 
npaKir~:tieOKJi\ iie:aoauoiKuol1. · 

-B CI<06K~X - HeaaperHCTpl'!pOD8HHaH ti8CTl1U8 
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QC)utmo npu i!tOJI:DHeitmeflt oeipaeiOTK6 H60AHOSH8'1HO-lli!t6HTM!l)RI{Hp0-

B8HHI::J6 COClLiTHH Jineio Y'IHTblB810TCH c onp6i!t6Jl6HHI::J!Ili 11 Be;aYH11/I7/, 

Jll!ClO i!tJlfl HUX paCC'IHTUBallTCJI 11 iJ/OHOBb16 11 pacnpe]:!EW6HHH/IS/ 1 a np~l 
onpeAeJICHUU CC'ICHHH OHU t K81\ npaBHJIO t pacnpe)lCJIHIOTCH .YCJ!tiltY ltOH-

1\ypl!pyiOIJlHAH! ItaHaJiaUU nponopl{l!OH8JII:.HO KOJIH'I6CTll8U OjlH03H8'1HO H,lt6H

Tll;i/JAUJAPOB8HHLIX COClblTl1H/I2 /. 0U6Hita npli!U6Cl1 np01i13BO]:lli!TC.fl CJie]:lyll

l!lliil o6paaou: ii0)\6JIMPYIOTCH C06b1TIA.fl llJOHOll0£1 (AJifl )\8HHO£t I'!AflOTeau) 

. peaKI{JAJA 1 38T6U 3Tiil C061::JTIA.fl OClC'IHTI::JBaJlTCfl no ,lt8HHOflt I'liilOT636 11 Ha 

OCHOll8Hlil1 aHaJIU38 T8l\OI'O 06C'I6Ta YK83h1Ba6TCH COOTB6TCTBYlDI!lUfa npo-

1.{6HT npmJect/I2 ,I6 ,IB/. 

-CTpOI'O I'OBOp.fl, nOi!tOClHaH npOI{6)\ypa H6ll6pHa 1 ~160 npn 3TOU UOJI

'IaJIHllO npeJtnOJiaraeTca, 'ITO ce'leHH.fl AaHHoi1 11 <J!oHo:Boi1 peaKUHli Jin6o 

pallllbl 1 JIIi!ClO nponopi{!AOHaJI:DHhl 'IUCJIY O,ltH03HalJHO-ll,lt6HTll~l1I{lipOBaHHLIX 

COClbiTHtl. 

Hau KaJiteTcH, liTO ueTO]:l onpei!teJiemtH ce'lel!Hti noueH lii::JI'JIHJteTD 

H6CKOJibKO nO-HilOIIY, a l1!16HliO: no ll03!10JitliOCTli He onHpaT:DCH Ha an.-

pHOpHb!C noJIOiliCHUH V.JIH KOCB6HHbl6 yKaaaHHH, noJiytieHHb16 ll i!tPYI'liX SKC

nepUU6HTaX. 

II . METOJlHKA U,l(EHT11~111KAID1U KAHAJIOB PEAKIW£t L1' OIIPE

AEJIEHII1H CEqEH!i1~. 

B AaHHoli pa6oTe onncuBaeTCH ueTOJtHKa HA6liTn~nKaunn KaHa~oll 
..... 

peaKUHti 11 onpe,lteJI6Hlifl C6lJ6Hlitl Ha npliYepe ana11113a 2-JIY'ICBLIX ~r-

B38l1MO]:leitCTlll1ll, conpoBoJit]:laiOIJlMxca oeipaaoBaHneu n per~c Tpaunei1 A -
\ 

rnnepolia n n 1-KllaHTOB ( n = O,I ,2 ••• ) • ~oTorpa({IHn Ciu1lla no~ 

11Yll6Hbl Ha M6TPOBOti nponaHOllOti ltauepe JIHII 0111ffil/I9/ npn oeiJiy'leHlili /2.1J/ 

ee Ha CHHXPOW830TpOH6 ll nytiKe n--ueaOHOll c p = 5,0 rali/C l1 ~ 6:1~ . r /o 

&-

H,neHTH~ CO 

"I0-30"/2I/ .. 

I. IIpoBepRa pa6o 

C ~eJIDJD npoBepKH 

onTHMaJlDHYX KPHTepHeB 

peaRUHI 6YJIO npoBe,lleH< 

lid. J.bAeJIHpOB8Hlle•: 

rpaMMH ~?OOPc"/22/. ' 1 

pacnpeAeJieHHYe B qaao: 

3Ha116HH.Il HMeyJII.COB H ; 

Mli "?OOPC", aareM cMell{J 

xapaKTepHYX ,ItJIJl ASHHOi 

rAe 

X • , 
. (.' 

6X= E5 ( 

X\- napaMeTJil (yrm 

1laJI nepBHliHYil; 

~i- cpe,nHeKBa.npaTll' 

xapaKTepmle .MJI AaHiioJ 

. 1. i - CJIY'IIa.ihme 'IIHCJU 

cpe,nHHM, paBHYM HYJIIl, 

IIpH pactieTax Hen< 

~ ro = 0, 02 - OTHOCHTE 

GF = f = O,I5 ~ ( 

'!aCT~; . · 

d\J. = O,OII ((.,_~ ~8 1 ] 
yrAa HaKJIOHa rpeKa. 



· lmeH~ C06HTHft npoBO.JniJlBCI> C llOMOIIU>ID nporpaMMH 

"I0-30"/2!/ .. 

I. IlpoBeP¥1 pa6om nporpaMMH "I0-30" H ee BOSMO.lltHOCTel 

C UeJIDJO npoBepKH pa6oTH nporpaMMH, a TaKJKe )J.1lll onpe,neJieHWI 

OllTHMSJI&HHX KpHTepHeB OT6opa C06HTHii npH H,neH~ KaHBJIOB 

peaKUHI 6HJIO npoBe.IteHO .MO.IteJIJIPOBaHHe pa8JIKIIHHX KOHe1!HHX COCTOJ!

Hd. l.b.ne.mpo.BaHHe npoHSBO.JtWIOCI> Ha S:IJA EOCM-4 c noMOUU>JO npo-

rpaMMii "WPC"/22/ ~ IIporpaMMa reHepHpyeT co6HTHR, paBHOMepHo 

pacnpe,neJieHHHe B ~SOBOM o6~eMe cor~aCHO CTSTHCT~eCKOI MO.It~. 

3Ha'lleHWI HMIIY~CoB H yr~oB 'llaCTHU, noJIY'IIeHHHe c noMOUU>JO nporpaM

MH "!»>PC", SaTeM CMellt8JlHCI> CJJ.Y'IIaiHHM o6paSOM B npe,neJiax OIIIH60K, 

xapaKTepHHX ,Ir.IUl .naHHOI KaMeJB: 

X. i = X qx,pe + .A X t, 

r.ne .6)(( 6 xi • X qx,pc • 1 ,· 
x,- napaMeTpH (yr~ H HMfiY~CH) MO.IteJIHpoBaHHHX l!RCTHU, BMJO

'IIWI nepBH'IIHYID; 

. ~l- cpe.ItHeKBa.npaTH'IIHHe OIIIH6KH B HSMepeHHHX yr~ l'I HMfiY~Cax, 
xapaKTepHHe ,Ir.IUl .naHHOI KaMeJB; 

' 'l\- CJJ.Y'IIaibme 'IIHMS, pacnpe,neJieHHHe no HO~HOMY SaKOHY CO 

cpe.ItHHM, paBHHM HY~, H ,ItHcnepcHeA, paBHoA I. 

IlpH pactieTax HCll~SOBaJIHCL ~e.nyJOmRe BeJIH'IIHHH/20,23/: 

~ro = 0,02 - OTHOCHTeJibHWI OIIIH6Ka HMUy~Ca nepBH'IIHOrO rr--MeSOHa; 'r = f = 0,I5 ~ OTHOCHTe~HaR OIIIH6Ka HMfiY~Ca BTOp~ 
· llaCTBU; . 

d\J.. = O,OII {(d..-=:: 38
1
) - cpe.ItHeKBa.npaTH'IIHM OIIIH6Ka TaHreHca 

yrM HaKJIOHa TpeKa. 
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6 f = 0,005 -:::, 201 - cpe)LHeKBBJqJa.TlrnlM o11Ili6Ka a3m.cyTaJIDHoro 

yrJia TpeKa. 

Ha pRe. I (a, 6, B) npne.n;eHbl pacnpe.n;eJieHWI ·T 
1 
~ol., A~ 

xapaKTepHHe ,IT)lii MeTpoBoii npon~onoii KaMepbl. H3 pRe. I BH,UHO, 

qTo ,IT)lii ,UaHHOrO 3KCnepHMeHTa C .UOCTaToqaoM CTeneHbiD TOqHOCTH MO~

HO cqHTaTb ·,. 7 ~ C.CVI~t BO BCeX l'IHTepBaJiax H~Mep!IeMbiX ~- ' 

nyJIDcoB qacnm. 

ilOJIYqeHHHe B pe3yJIDTaTe MO,UeJIHpoBaHWI C06b!TH& o6cqHTb!BaJIHCb 

3aTeM no TOM ~e nporpaMMe n.n;eHTH~auHH. qTo H peaJibHHe co6b!THH. 

llpoBepKa nporpaMMbl C llOMO~ID MO,UeJIHpOBaHHbl~ C06b!THM ilOKa-

3aJia, qTo: . . . 

I) <lJopMa J 2 - pacnpe,UeJieHIDI H BeJIHCHHa : "j- 2 - COBIIa,IJ;a- • 

IDT C TeopeTnqeCKHMH ,IT)lii I, 2 , 4 H 5-H yp003HeHHM CBSI3H, 

2) ,UOCTaToqao Y.UOBJI8TBOpHT8JIDHO npoHCXO,UHT BOCCTruioBJieHHe 

napaMeTpoB "yJieTeBmero" 1' -KBaHTa OT pacna,n;a IT0-M830Ha ~ 
rHllOTe3 C )(BYMH ypaBH8HHSIMH CBSI3!1 (pRe~· 2), · 

3) ,IT)lii C06b!Tl'IM C O.IUIHM l'I .nBYIWl "3aperl'ICTpHpoBaHHb!MH11 t -
KBaHTaMH aa6Jiro.n;aeTCJI xopornee corJiacne Me.xr,n;y llll'Ipl'IHaMH Mo,n;eJIHpo.;. 

BaHHbiX l'I 3KCll8pl'IM8HTaJIDHHX pacnpe,n;eJI8HHM.il0.3qxp8KTH_BHbiM.MaCCa.M 

B o6JiaCTH Mace L. 0 -rl'IllepoHa ()J)lfl A t -Cl'ICTeM) H no -M830Ha 

(,IT)lll "fh -cncTeM) (puc. 3), . . . . 

4) He Ha6JIIO,n;aeTC.il BJIH&HM KHH8MaTI'IKH peaKUl'Ii1: (yrJIOBble H 

HMnyJibCHble pacnpe.n;eJieHH.R:) aa cnoco6aocTb nporpaMMbl H.D;eHTH~-

poBaTb co6b!Tl'Ie. Ha pHc. 4 (a, 6) npHBe.n;eHbl HMUYJIDCHHe pacnpe.n;e-

JieHH.fi qacTI'IU )J)lfl MO,UeJIHpOBaHHbiX C06b!THM l'I3 pe~M C o6pa30Ba-

HHeM 3- H 4- qacTWIHb!X KOHeqHbiX COCTO.iiHHM. ECJII'I 6bl nporpaM-

Ma "I0-30" OKa3aJiaCb qyBCTBHTeJibHOH l'I KOHKpeTHOM KHH8MaTHK8 

co6b!TH&, TO aa6JIIO.n;aJiaCb 6bl 
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' 
onpe~eJieHH8H KOHUeHTP8UHH COClbiTHil C 11XOpOlUH!UI 11 H 11IT:7IOXHUH 11 SHa

'(,~ 
iSHHHYH J D,paanHqHbiX qacTHX pacnpe~eneHHi1. KaK DH~Ho Ha 

pHC.4,aToro He ITpOHCXO~HT. 

B pa6oTaxiii,IB/ oTueqanoc~, qTo TononorHH co6uTHH cy~ecT
DeHHuu o6paaou DJIHHeT Ha @opuy [~-pacnpe~eneHHR ~JIH no~HoU 

(WOHOllOtl) rHITOTeau. HaUH ClbiJIO npoJJe~eHo HCCJie~Oll8HHe 3Toro aw

W~KTa. 0Kasanoc:o (cu.pHc.S), qTo llo llCHKou cnyqae ~JIH co6uT}:£i 
Q 

"2 nyqa + 1\ + •••• " He Ha6mo~aeTcH crcon:&KO-HH6y~:o aaueTHoro 

llJIHHHHH KHHeUaTHKH ll38HUo~et!CTDHH Ha CTeileH:& }!~e!ITHWHK8UHH JIOlK

HbiX, COObiTHM, T. e • He H8ClJIIO,llaSTCH 11npe,llnoqTH TeJI~HOi1 11 H,lleHTH<J/Hita

UHR ,llJIH COClbiTHM K8KOM-JIHClO dnpe,llSJISHIIOM TOilOJIOrHH H3 JIO~HbiX rH-

noTes. 

, Trumu o6paaou, MO~Ho C,llenau llblllO,ll, qTo nporpauua "I0-30" 

pa60T88T llilOJIHe H8,lt6~HO , CTeneH:& H,lt8HTr!<iJHii8UHH COClbiTHH C ee 

llOUO~~ID onpe~eJIH6TCH, ll OCHODHOU, norpelUHOCTHUH ll napaUeTpax 

TpeJ:WD qaCTHU, a He KOHKpeTHOV. KHHeUaTHKOM COCl!iTHM, H ilOJiy'ISSM!:le 

pesyJIT>T8TH'CT8HOBJ1TCJI.He3aBHCHMHMH OT MO.l(SJIH, 

2. llpoge!vPa HAeHTHWHKagHH KaHaJIOB PeaKgHi1 

H onpeAeneHHR ceqeHHU. · 

PeaJI~Hble COelbiTHH UO~HO. paS,llSJil!T:& Ha HSCKOJI:&KO TOITOJIOritqec

KHX rpynn ll 38BHCHYOCTH OT qliCJI8 aaperHCTpHpOB8HHblX 38pHJI(8HHblX 

H He!t!Tpan~Hiix qac~htu. B, Harueu cnyqae coOblrHSI THna "2 nyqa + A6+, 

+ • ~ •11 uo~Ho pas,~tenHT:& Ha cne,~tyro~e rpynnJf): 

lE) Cne,~tyeT OTYeTu:&, qTo TaKoe KOJIHqecTBo i'ononorHqecxHx rpynn 

llOSIIOliCHO npn ,ltOCTaToqHo llbiCOKOit 3qJ@8KTHBHOCTH perHCTP8UHH 

1(-KBaHToB. B Harueu cnyqaeE~~2Q%. 
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I) 2 nyqa + Ao 
2 nylla + Ao. + JC 

2) 2 nylla + A" +i~ 2 nylla + N + K." + !~ 
3) 2 nylla + A• + 1,. ~ 2 nylla + /\

0 
+ K" + 2r .. . . . . . . . . . . . 

0 

PaccuoTptU.I, Hanp11uep, Tononor11ro· "2 nylla + A ". IIporpau-

MOrl 11l.(eHTl:lW11"8~1\1\ COC5biT1\H ;ll8HHOti TOITOJIOrl:Ul 11ITO;llrOHH!OTCH 11 (WHTH-

py!OTCH) R C1Ie;llyl0~1\M ROH0'lHbiM 

r,- + P --
__.. 

COCTOHHH.HU: 

~+'Ji-Ao 

K~'li- A" 
!i ... !,- /\d 

c1tc.- si+) 
(1i~) ( iC - £t·t) 
(tc) (!C- sd) 

Wa-aa norpernHocTen nauepeHHH 11 HeaaperHcTpnpoBaHHhiX HetiT

pan:&HhiX ll8CT11~ COObiTH~, 11 WH THpOB8HHhl6 1
' K ;ll8HHOUY K8H81Iy li38HYO

;lle£iCTli11H, CO;llepl!C8T npnuec:r:. COC5!iTlltf, OTHOCHU1,1\XCH 1 B ,netiCTliHTeJI:&

HOCTU, R ;llpyrHM K8H8118U; 11 TO lite BpeU.H ll8CT:& COC5!>1THti, OTHOCHUI,HX

CH K ;ll8HHOUY K81181IY 1 C5y;lleT OTHeCeHa K ;llpyrHY. TaKHM oe5paaou, K0-

1IH'leCTBO COC5biTHU, Y;llOBJleTliOp.H!OUI,UX KHHeY8THKe ;ll8HHOro K8H8118 ( Jf; )t 

6y;lleT npe;llCT811JlHT:b cooon cyuuy COObiTHti H3 H6CR01I:&KHX K8H81IOB pe-

8K~ll~. STa cyuua onpe;lle1I.HeTCH He Tonno celleHneu HCTHHiiott peaK

~"" r:, l'! BepOSITHOCT:bll . ee llbl;lle1IeH1\H nporpaYMOI! l:l;ll6HT!t:IWHK8~HH
R03WWlii~HeH!I:OM "npoxollt;lleHnH11 'li; , HO 1t:1 celleHH.fllW woHollwc peaK

~nn - dl , a TaRllte Koa!f!qi!t:I~HeHTaYl! "npoxox;L~eHnH" Z,/ , xapaK

Tepllayrow.HYH BepoHTHOCT:& HYHTa~nH woHOllhiMH peaK~HHYH ;llaHHoro KaHa

na B38!t:IMO;lle£iCTBHH, T.e. 

.I/' ,....._ ;.. I? •. vV t" 1 (..It 
">d /?., 

+ '7-- i 't; . 
J . 

(I) 

TaR, Hanpnuep, ll!t:IC1IO coe5biTH£i, y;L~oBneTBOPHWW.HX rnnoTeae 

11p . ..., V . .'+¥1-N', onpe;lle1IH6TCH K8R 

10 



+ ~,-1, • t.•,,- A'~t• ( i.- ~~~ }z ~t. -+ G J;·r .r.•y,- tyiL" (I-e:. )(J -~'j z~~ + 

6 Ill 'lj• I 2_ J, J 
: Tt~ ... r,-t11·A·Lt~n" (1-fK•)(I-f~ ) ·1(. 1, + ··· ' _ 

(2) 

r.zte C.:.o ) ~ - aqxpeKTHBHOCTH perHCTp~ Ir'-MeSOHOB H t-KBSHTOB. 

IlyTeY uo~e;rmpoEam!H HaUH 6uno npoEe~eHo cne~I1aJI:r:.Hoe HCCJie~o

EaHlle _:~e~HUX 3!fltlJeKTH1lH~CTet1 perUCTpa~liJ,I r -KllSHTOll OT pacna-. 

~Oll L -rnnepOHOll H Ji -ueaOHOll ~1IH p831UltiHhiX KOHetiHLJX COCTOH

HHti (pacna~a!.IH ~ ._. 2.0 UOJKHO npeHeClpetii>, 1100 CetieHHe pOllt~eHIHI 

Z -uesoHa 1l HCCJie~yeuh!x KaHa1Iax peai<~Ht1 uano). 0Kaaanoc:r,, tiTO 

~1IH ~SHHOti KaYepu 3TH aw!fleKTHllHOCTH C01lfl8~8IDT 1l npe~e1IaX 5%,tiTO 

fl03ll01ll1110 HSU ll pactieTaX lllleCTll HeKOTopyro· OCl~ro cpe~HIDID Ee1!HtiH

·. Hy · ~ • Kpowe Toro, ai).itJ!eKTllllHOCT:& perllCTpa~HI1 4• pacna~a 
\l.\l ....; fj+ ... 'JI- COCT8llJI11118 ll HallleU 3KCITepi.U.IeHTe (91~ ± 2)%, qTo 

tJO_ flu3ll011111IO npeHeCipeq:r, p83JUiql1eU ll ScJi@eKTHBHOCTll perHCTpa~HH r. 

ueaoHa B pasHb!X KaHa1Iax 'peai\~Hi1. TSimu o6paaou ,llLJpalKeHHe (2) ll 

HallleU C1Iyqae UOlKHO 38flllC8T:& ll llH~e: 

Jf"v..~r.·A0 "[ ;IL·~·A• .1(11 + dl!+~-r· (1,~)·~~~~ ... ~ (3) 

... c?ii~h-1\'~" (1-rk:_.)·t(:t.,. 6\ .. \1-t"l!· (1-~)CI-~. h~~ + .. ]. 

II 



Pesym.TaTH pac5om/IG/ noKa3HBaiOT I tiTo .B HCCJie,cyeMOit o6Jiac-
. . 

TH 3Hepr~di Jr -Me30HO.B ( ~""-~ 5 ra.B) 3aMeTHYlO .BeJIHtmHY IDJielOT TOJII:,KO 
+ . 

cetieHHfl peaKUHii c 'qHCJIOM po~.BillHXCH Ir-MesoHOB He c5onee 4-x 

( Y}Jr± ~ 4) , "IJTO OTBetiaeT 'qHCJIY o6pasOBaBillHXCH II0 -Me30HOB 

Y} no ~ 2. 3TO ll03BOJIHJIO HaM B BHIJaJiteHHflX THlla (3} OI'paHH"qHT:r,-

C.il BKJI~ OT peaKD;M:l!: C Oc5pa30BaHHeM 0 1 1 H 2 II0-Me30HOB (HJIH 

Y\ ~ { 4). CJie,cyeT OTMeTHT:r:. 1 tiTO B aKcnepHMeHTe .n;eilCTBHTem.Ho 

llpaKTH"qeCKH He Ha6Jiro,JJ;8JIOCh COc5HTH:l!: C 'qHCJIQM 't -:KB8HTOB 6oJiee 4. 

RaK yJKe OTMetiSJIOC:O BI:mle, He Hac5JIIO).(aeTCH CKOJII:,KO-HHc5y.n;:r, 3,8-

MeTHOI'O BJ!HflHHfl KHHeMSTHKH npouecca Ha CTelleH:r:. H.n;eHTH~ CO

c5HTHil nporpaMMOH "I0-30" KaK ,IJ;IIJi OCHOBHOH 1 TaR H ~ <lJoHOBHX I'H-

noTes. 3TO ll03BOJIHJIO HaM llOJIY'qHT:r, K03qxpHUHeHTH "npoxo~eHHfl" 

t_ 1/ nyTeM MO,ll;eJIHpOBaHHfl C llOMOilti>lO nporpaMMbl "OOPC" (CTa

THCTHtieCKaR MO,JJ;eJI:r:.). 

B pesym.TaTe MH no.ny"qHJIH CHCTeMY ypaBHeHHii ~ TonoJiorH:l!: 

THna "2 .nyqa + A 0 + ••• ": 

Jii" = T, t; ~- h· (!j.f.){i (4) 

1.: ~i ... L f. >11, 
r.n;e -»{ L- "qHCJIO O,ll;H03HatiHO H,JJ;eHTH~HD;MpoBaHHI:lX COc5HTHH ).(aHHO:l!: 

TOllOJIOI'HH c 11. o 

Tt. = Tt<.· 
Go I. 

EA.- s@)eKTHBHOCT:O perHCTpauHH pacna:zm 1\ 0 - p + rr-
Jc- llOJIHOe CetieHHe Jr p -.B3aHMO,JJ;eHCTBH:l!: B il /C06HTHe; 

\( l - KO~eHT, .BKJIIO"IJaiOillH:l!: sqxpeKTH.BHOCTH npOCMOTpa H H3Me

peHHfl coc5HTH:l!:, nonpaBKH Ha reoMeTpHIO, npHMec:r:., "IlC"-co6HTH:l!: 

H T • .n;.; · 

.J j - KO~eHT 1 Y"qHTHBaiOJltiiit aqxpeKTHBHocT:r:. perHCTpaD;MH R0-

MeSOHO.B H ·r -KBaHTO.B ~ ~O:l!: KOHKpeTHO:l!: TOllOJIOI'HH H ,IJ;IIJi 

,ll;aHHOI'O KaH8JI8 peaKD;M:l!:; 

~ ··- COOTBeTCT.BYlOillHe KO~eHTH "npoxo~eHHfl". 
L1/ 
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_PemaJI CHCTeMY ypaBHeHHti (4) ,MOlKHO llOJIY'ili:T:b :matieHIDI JJ 
H €_~ • 

3. Mo,!lemrpoBaHHe, BH6op KpHTepHeB oT6opa npH MeHTH({JHKa-
wm: C06HTHti H onpe8eJieHHe KOScMJ:mzy!eHTOB f7 : • 

G 'I. 

C noMOIIU>IO nporpaMMll ''<WPC" , KaK sTo onHcaHo B § II. I , 6wm 

npoMo,!leJIHilOBaHH CJie.nyiOUtlie KaHaJIIi pea.KURti: 

~c. 1<.~ -t. 

--114- Ji- 7 J~ V' ... yt 

A."'" t o a 

__ Ji-+s,- /\o Ko Jic]jo 

o~·t L~ 4- t· 

(I) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(IO) 

Ha pHC. 6 npHBe,!leHH pacnpe,!leJieHIDI no KBa,!lPaTY He,!lOCTaiO~eti 

Maces (MM) 2 ~ pea.KURti,Kor,!la Bee qacTHUU saperHCTPHPOBaHH 
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( 4C- t; t H 5C- ·11 t ) H C "HesaperHCTpHpoBaimm.m" If> HJIH K
0

-

MesoHBMH {IC- -)\"\· l'I 2C- 1it ) . 
TaM .lite npHBe.n:ew pacnpe.n:e.neHIDI no (MTvl) 2 

,IJ.JIH peaJI:&HHX co6u

Tl'IH, Y.JJ:OB~eTBOpHIDml'!X COOTBCTCTBYIDml'IM KBHanaM pe~M. KaK BH.JJ:

HO Hs pnc. 6, Ha6~.n:aeTCH xopornee cor~cne pacnpe.n:e~eHHtt no (~W)2 

,JJ.Jiii MO.JJ:eJil'IpOBaHHHX l'I pea.Jl&HHX C06b1THH, liTO, HapH.I(Y C cor~aCI'ICM 

Mo.zte~npoBaHHHX H sKcnepHMeHTB.Jl&HHX illl'Ipl'IH ,IJ.JIH L 0-mnepoHa l'I 

U0-MC30Ha (pHC. 3), CBI'I.JJ:CTe~&CTBYCT 0 .JJ:OCTaTOllHO KOppeKTHOM Bbl-

6ope 3HallCHI'IH Ollll'I60K ~ r , 6 ~ J. H . 6 f.> npl'I f.lO.Jl:CJII'IpoBaHI'Il'I . 

peaKUI'Iii. 
1 J 

a) Bbl6op KpHTepHeB OT6opa C06b1Tl'IM no 2:' 2 

Ha OCHOBaHHI'I no~ll:CHHHX pacnpe.n:e~CHI'IH ~0 } 2 
,IJ.JIH pesy~&Ta

TOB H.JJ:CHTI'IWHKaQI'Il'I MO.JJ:C~HpoBaHHbiX co6b1Tl'IH l'I3 pe~ (I-IO) 6b1JII'I 

onpe.n:e.neHH KpHTepHI'I oT6opa "xopornl'IX" co6HTI'IM no Be~HHe J- 2 ~ 
Co6HTI'Ie ct~HTanoc& y.n:oB~eTBOPfiroml'IM rHnoTese c I YpaBHeHI'IeM 

Cllil3l'I, eCJII'I ero "} 2 ~ J ~pe.n: = 3 .,UJISI ,IJ;BYX ypaBIICHI'Iiii Cllil3l'I 
2 ·2 

Tpe60BMOC&, llTOClbl } ~ } npe.n: = 6, ,IJ.JlH 4 l'I 5 

HHM Cllil3l'I - J- ~pe.n: paBHHJIOC& COOTBCTCTBCHHO I2 H I5. 

dope TaKHx rpamm TepsieTCH "' I% "xopornl'Ix" co6HTI'IH. 

ypaBHe

Ilpiii Bbl-

B TCX ~YllaRX, KOr.JJ:a C06biTHe Y.JJ:O~CTBO~O HCCKO~Kl'IM riii

noTC38M C pa3.1Il'Ill:HHM ll:HC~OM CTeneHeH CB060.JJ:b1,npC.JJ:ITOllTCHI'IC OT.JJ:aBa

~OC& rl'InOTese C Hal'I60~llll'IM lll'IC~OM CTeneHeH CB060~!4/. 
EcJII'I ~e COClbiTI'Ie Y.JJ:OB~eTBO~O HCCKO~&Kl'IM (~ 2) rHnOTC3aM 

C O.JJ:l'!HaKOBbiM lll'IC~OM CTeneHCH CB060.JJ:bl, TO OHO Clll'ITMOC& HCO.JJ:H0-

3Hall:HO H.JJ:CHTI'I~poBaHHHM. 

6) Bu6op rpaHI'Ig oT6opa no (~1) 2 

KpoMe Jl2-KPI'ITepHH,npl'IMCHHJICH T~e OT60p C06b1Tl'Iiii noB~

'IIIIHe KBa.ItpaTa HC.JJ:OCTaiOll(CH MaCCbl (MM)2,. C nOMO!l(DIO MO.JJ:CJII'IpoBaHHbiX 
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COc5UTll~ 6UJU! noJiylleHLi pacnpej:(eJieHUfl no ItBa,!.\paTy HCJ.(OCTOIO!:\Ch IJOC

Chl (MM) 2 ;liJlfl runoTe3, Y:z\OBJieTJJOpR!OUIHX pa311!1llHb:M KUHOJiaM peaKU}ll~. 
Ha OCHOB8Ill1l1 STIIX pacnpeA6118Hl1i1 llLI6l1p8JI!IC:b rpaJHIIJ;L! OT6opa no 

(MM)2. T8Kl1M o6pa30M, llT06LI npll B031JO/,(HO JJeH:Ol!JliX noTeplX ll lll1CJie 

C06b1Tl1lil, OTHOCfiiJlliXCfl J\ ;z(8HHOMY Tllny ll38l1MO;z(6li!CTDl1~, K8K MOJKHO 

Cl1JII>Hee orpaHllllWr:o :aKJia;li OT co6uTI1R, npuna;z(JJelltaiJl~IX woHODLIIJ pem~

l.Ulfl!.l. 

Ha p!llc.7 (a + ;Ii) npe]!CTallJJeHb! pacnpe;z(eJiellHH no (i~;;;) 2 ).(JISI 

0;1\HOlil 11 TOM JKe ltOHellHOn Tono.nur~:H' oopa3yrometlcn l\3 Po3Jll!lli!UX Ka--
2.. . 

HaJioll peOitU!IIL KaK llli;!IHO 1-13 plAi.:. 7, np~IIJeneHne TOJI:Oito (- -KIH> TepHH 

;z(JIH :SLI;z(8Jl8HJ1fl KOH8Jl8 peaKU!IIll flBIIO HeaoCTOTOllHO. WCI10Jih30B8HA6 Be-
(f'1M)2. 2 

JIUllli!Hii ( 6 f'fl1f npH ycTaHoDJieJUIH rpaunu no (t.liJ) ,zvm 11 ne-

3aperncTpnpoDaHHol111 'llBCTl1IJ;LJ, HaK aTo ,2\eJiaJ!Il auupu paooru/12/ ,na 

H8111 D3I'JIH;ll,He flDJ!fl8TCfl ;liOCT8TOllliO ltoppeKTHbiiJ. J.(CJIO ll TOI.I, liTO De

JIIil'll11Ha ( 6 MM )2 ll OCHOllHOM onpo.n;emJeTCfl napoMcTpatlll ;1 norpeli!HOC

Tll!.lll napa!.leTpOll 3aperJ1CTpllpOB8HHb!X "qaCTI!U l\ 11p8KTl-:lleCKl1 116 38Bl1-

CllT OT npe;llnonozeunl o6 l1X uacce ill uacce He3aperucTpnpo~annoA 'llac

TlllUJ. ( A M/.1)2 YoJKeT cJiyl!tnTh Jilllllh HeKoTopolil AOnonn.1TeJihHOlil xa

paHTepncTnKoti TO'Ill!JCTMI ;li8HIIOI'O SKCnepv.UeHTO. Ila Haill ll3I'1Ul;z(, 6oJiee 

npaBl1JI:&HU!.I npe;liCTaBJ!flCTCfl llbiOOp rpaHY.U no (MM)2 Ha OCHOB8HUIA pac

npe;z(eJieHJA£1, noJiy'lleHHhiX ,ztJI!l uo.ztennponaHHhiX coc5uTwli1. B na111eY cnyllae 

6b1Jill llhiOpaHbl CJle,ztyrJll\l1e rpaHHUhl no (M!,q2 ;liJIH "Heaaperl1CTpnpoBaHHblX 11 

IJ8CTl1U: 

- o,!. ~ M N ~ ~ o,t { r')%l): .ztJia coouT>tii, ]j Ko~opbiX Dee 'llaCTlluu 

. aaperncTp!ApollaHu (S"C " lt C~ -!it) 

_ b 2 ~ M Mt ~O 2_ ( 1\f.{~)z._ AJifl coc5u:rni! c neaaperncTpapollaHHhl!.l 

.I . Y . I · /i 1-K:aaHTO!.I l 2( -1i+ ) 
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-0 1 ~ ~ NN~ ~(J1Lt ( 
1~/c.~-Y: ;n,JIH cooh!Tnn c Heaa~erncTpnponaHHh!Y 

1\" -uesoHou ( f C.· Ff) 

-o.i ~ MH~ ~Ob ( r-i;,z}2...- )\JIHO C00b!Tl1i1 c Hesaperv!CTpnpOB8HHbiY 

• !(~ I ~ -uesoHou ( I C.-fit) 

Ilpu T8EOIJ Bb!Oope rpamu~ no (MM)2 noTepli 11CTl1HllbiX C00b1Tl1it He 

npeBbllll810T 5%, a )\OJI.fl liCT.IUIHbiX COOb!Tl111 C (MM)2 C::: (MM)2. YeHI>We 
1\111'1 

3%. 

B). J(onoJII!ltl TeJI:OHh!8 Kp!A TeplUI OTOOpa. 

KaK yl!te OTM8t!8JIOC:O Bhlll!e 11J0)\8JIUpOB8HHLie COOb!Tll.fl B H8W8M CJiy

qae )\OCT8TOt!HO XOpOWO 11 noJIHO 0Tp8l!t810T OCHOBHb18 X8p8KT8pl1CTllKll 

peaJI:&HbiX COC5b!Tlili1. 8TO IIOSD0Jll1JIO HaM )\JIH COOllT11it C 11 saper!ACTpl1pO

D8H~WJii111 'f -ltB8HT81Jiil BB8CTiil )\OIIOJIHllT8JI:Ollb18 Kpl1T8pllli1 OTCiopa:. 

I. Ecnn B J.to;n.emlponaHHoY coCiuTnn Pr ~ :50 Man/c, TO TaKol 

'f -J~B8HT Ct!l1 T8JIC.fl 11 HeaapernCTpllpOB8HHbl!l 11 (B peaJI:&Hb!X COCib!Tli.fiX 

t -itB8HTU C li!MIIyJI:&CO!J ~ 30 MoB/C OTC5paCllB8JI11CI>) • 

2 • .L!JI.fl Toro, q TO Obi C'ili Ta T:O ll)\8HT!HI/11U11POB8HHbiM pacna;n. Jib..., 2. ~ 
B COOb!Tli.fiX C :U.BYM.fl 11 3aperli!CTpUpOB8Hlihl!lli1 11 ~' -ItB8HT8!ll1, TpeC5oBa-

J!OC:01 'l!T00bl 1 B )\OHOJIH8Hlil8 1\ Itpl1T8Pll.f!J.f no (MM)2 li1 }2. ~ 6 (I5), 

SiJ!tiJei;TUDH8fl 1118CC8 /l.DYX "'f -KB8HTOB CillJI8 B npe;n.eJiaX (II0+I60) 

Ma11. 

3 •. M~;n.eJH!~OIJ8lilW noRa 38Jl0' t!TO 1\MIIyJII>C r -Kll8HTa OT pac-

na;n.a L ·- A +·X' B · uamelJ cnyqae He npeBh!waeT 500 Man/c. ITo a-
~ ~ 

TOMY, ecJiu B coCiuTlm a~ljleKTHBHaH uacca A -r11nepoHa 11 'f -KBaHTa 

CiLJJra B rrpe;n.enax (II65 f I2I5) Ma:r:_ ~ p ~ :500 Man(c, TO Ct!li;T8JIOC:0 1 

uo "saperncTpv!poBaH 11 pacnat~ L - 1\ +~ • Bimat~ l}1oua ytiHTll

BCJeTCH rrpn 3TOIJ COOTBGTCTllY!OlJlHMiil KOSqJclJli1U118HT8Miil. 
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TBRHM o6pasoM, B KaqeCTBe KPHTepneB OT6opa rrpH H~9HTH~HKa-
0HH KaK MO~enHpOBaHHHX C06~THH (~ ITQ~qeHHH KOS~HQHeHTOB 
11

1IpOXO!r,ll;eHIDI" ~ t i ) , TaR H .lJ;JIH P9aJilJHHX C06biTHtt rrpHMeHRJIHc:r,: 

I) SHaqeHIDI J 2 
.lJ;JIH ~aHHOtt I'HITOT98bl C yqeTOM qncJia YpaB-

HeHHtt CBJISH , 

roooTes~. 

3) B9JIHliHHH HMITyJI:bca r-KBaHTa H ~9KTHB~ Mace A~ H 

~ ~ -CHCT9M .D;Jm C06~Tmf C 
11

8BperncTpHpoBaHHbiMM 11 r -KBaiiTaMH. 

r) Onpe~eJieHHe Koa<fxPrumeHTOB 1'/ 
BlilnerrepeqnCJieHHHe KpMTepHH OT6opa 6biJIH ITpHMeHeHH ITPM H~eH

T~~ C ITOMOI!U>IO rrporp~ "I0-30" MO,ll;9JIHpOBaHHHX C06b!THM 

(pearu:cnii I-IO) M B~qnCJI9HHH KOS~HQHeHTOB 2 li' , rrpHqeM q_liQJIO 

"saperHCTpMpoBa~" r -KBaHTOB Bap:r,HpOBaJIOC:b OT 0 ,li;O 2-X. 

I\oa~m~eHru "rrpoxo!r,ll;eHIDI" ? tj' orrpe.n:eJJRJIHc:r, KaK OTHOCH

TeJII>HHii BKJI~ B ,ll;aHHOe O~HOSHaqHo M~9HTH~HQHPDBaHHOe KOHe~oe 
COCTOHHH9 Orrpe.n;eJieHHoft TOITOJIOrHH MS COOTB9TCTBy~ TOITOJIOrHH 

peaK~Hn (1-IO).Tax,HarrpHMep,ec~H codHTHe o~HOBpeMeHHo y~oB~e
TBOpH~o r~IIIOTeSaM C O~HOit H qe:rUp:bMH CT9IT9HHUH CBOdO~U, TO OHO 

Cq_liTaJIOC:b O~OSHaqHO ~9HTH~poBai~ ITO rHITOTese C 4 CTe-

ITeHRMH CB060~ H HCITOJI:bSOBaJIOC:b TOJI:bKO ITpH B~CJI9HHH COOTB9TCT

Byromero Koa~HqneHTa. 

3HaqeHHH ITQ~qeHHHX K08~9HTOB ITpHBe~eHH B Ta6J!Hqax 
I- YII. 
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4. Ilp<>BepKa ycToiitiH.BocTH noJiytiaeJ.~J~Hx pemeHH~ 

B saKJimeHHe 6blJIO npoBe.n;eHo HCCJie)J;OBaHHe npHMeHHMOCTH .n;aH

Ho~ npoue.n;ypbl onpe.n;eJieHH.fi cetieHn~ KaHaJIOB peaimnti n ycTOfitrnBo-

CTH llOJIYtiaeMblX pemeHHH, 

c sTofi ueJinro 6blJ!H 
).'101 
\;;. J a) 

3a.n;aiiH: 

dv_~,,·f\" ::~"t.•tt·flyr1 • -- (;.'f- .. ;,·Ay;,~rt ::. Gn-+l,·2:"k":211 .. 14 -rf<.~ ICOO 

:> .J ·• J A":J• ·- .J ::> = 500 6'\L~;:;-t'--.:Gi("'c,-r.·'Tt" -6·tr'"tt ... - - C:::>n+·-rr-NiC''~'"; 0 tr"rtA"K~n"'tf' 

6) -r;= 0,2. . . 

dj" ~ I~O~UHeHTbl 
b.#j = vJV?. 

'2,/ , Bbl-8aTeM, HCllOJ!n3YJI B9J!HtiHHbi 

tiHCJlJIJ!HCn 3HatieHHJI ~ 
0 

H 

TloCJie noro BeJIHilllHhl: 

/ c.• 
a) /'1;' = J./. t ../VI 

2. _ 0 . A/, 0 
6) Jv; - .Aj ·r K, A IV 1 , 

r.n;e I{. = +I (3HaK Bbl6HpaJICJI CJIYtia~ o6pa30M, 
\ -

A/ 3 A '' - r: 
B) ./V ,· ~-Jvj + 1<.

1 
/j .Jvj , r.n;e 

HO Ll(L =0); ,· 
j(_ i = - 1<,· 

nootiepe.n;Ho no.n;CTaBJlJIJ!HCn B cncTeMY ypaBHeirnfi (4) n c noMomnro 

nporpaMMb! "P lJ MIL I" BOCCTa~aBJIHBaJillCn ~· H [Q llpH pa3J!HtiHblX 

"cTapTOBblX" snatieHHHx Cj . 
0Ka3aJIOCn, tiTO llOJiy_:::mrue~:J!HtiHHbl ~· He 3aBHCJIT OT d; c:.• , 

J;;~ .n;ocTnraeTCJI npn €0 = EG = 0,2, .,.a anatieHHJI ~- oT-

JIHtiaiOTcJI OT COOTB9TCTBYIDll!llX 3HatieHHti 6/ ne 60JI
0
ee , ti9M Ha 

O)J;HO CTaii,I(apTHOe OTKJIOHeHHe npH C)J;BHre BC9X K; Ha O)J;HO CTaH-

.n;apTHOe OTKJ!OHeHHe ( T. e. B CJIYtiae ~2 
H /Vi 3) • 

PesyJIDTaTbl npoBepKH npH.Be.n;eHbl B Ta6JIHUe XII. BH.n;Ho, tiTO 

pemeHHe CHCT9MH ypaBHeHHti (4) )J;OBOJ!nHO YCTOHtiHBO OTHOCHTeJIDHO 

cfunoKTYauHM Jlj H £
0 

. 
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ememriii: 

mre npHMeffi'IMOCTH ,naH

peaKUHiii: H YCTO~BO-

if.xllHIJ;l!eHTii '7.. ,.
1
. , Bli

/l(.c 
{ . 

9.30M, HO L l(l =0); 
. I 

r.n;e . }(.. i =.- l<.i 
HHH (4) H C llOMOll!I>IO 

? • H (X' npH pa3JIHtJ:liiiX 
) u ' 

' 1;.' 

di He 3aBHCRT OT dj 
a auatieHllii d · oT-.,. ) 

He c5oJiee, tieM ua 

:ex .hi 0 

Ha OJ(HO CTaH

H . Jl/i 3) .~ 

mue XII. BHJ(HO, tiTO 

~TOiii:tiHDO OTHOCHTeJI:&HO 

MOlU1~HKAU11H IIPE.IJ)IAI'AEMOI'O CIIOCOEA OIIPE.llFJillllliff 
IIAPI.UWThlillX CEliEIIffi1 

BHme c5WI HaJiomeH cnococ5 onpe.n;eJiemm cetiemril: c noMOll!I>IO no-

JIYtieHimx Mo.n;eJIHpoBamreM Koa@mrumHTOB "npoxo)KJ(eHllii" y ~·. 
8TH KOaqxpHQHeHTii onpe.n;eJIIIJIHC:& KaK OTHOCHTCJI:&HUH BltJIB.n D .n;aHIIOC 

OJ(H03HatiHO H.n;eHTH~pyeMOe KOHetiHOe COCTORHHC H3.KaKOH-JIHc50 . 
perHCTpHpyeMOH TOTIOJIOI'HH /, HCCJie.n;yermx peaKUHiii:. 

IlpH HCllOJ1:&30DaHHH TaKOrO MeTOJ(a HaxO)KJ(eHHe KOaqxp~HeHTOB 

"npoxo)KJ(eHllii" ?tj • Tpec5yeT aaTpaT c5oJI:&moro ItOJIWieCTBa npeMe

HH Ha 8BM, Hc50 npH aTOM ltaJli.I(Oe MOJ(eJIHpoBaHHOe COc5IiTHC J(O.IDKIIO 

c5IiT:& "HH.n;HBHJ(,YaJIH3HpoBaHO", T,e, Oc5Jia,naT:& DCeMU CDOHCTD8.MU (B 

TOM tiHCJie H HellOBTOpHMOCT:&JO) peaJI:&HliX COc5IiTHiii:, 8TO Tpec5oBa

HHe, ecTeCTBeHHO, orpaHHtiHBaeT CTaTHCTHltY renepnpyeMiiX COc5IiTHiii: 

H, COOTBeTCTBeHHO, TOtiHOCT:& llOJIYtiaeMaX KOaclxPHUHeHTOD, 

EoJiee llpHBJie:KaTeJI:&HliM ll03TOMY npeJ(CTaBnffeTCR HCCKOJILKO 

nHoil: cnococ5 onpe.n;eJieHllii napUHaJI:&HliX cetieHnil:, a HMenno - nyTert. 

pemeHHR CHCTeMii ypanHeHUiii: H . 

K, = ~ ~ ~- i· {~,t~)cr_i (5) 

J i =i ... 4 L'/N. 

3Ta CHCTCMa ypaBHeHHii aHaJIOI'HtiHa CHCTCMe ( 4) ; pa3H~a ;JIHm:& B 

TOM, tiTO ItoaqxpHUHeHTii ?£,·/ onpe.n;enffiOTCR ItaK OTHOCHTCJI:&Hlii1: BKJiaJ( 

B J(aHHOC KOHC'lHOe COCTORHUe KaKOil:-JIHc50 perHCTpHpyeMOiii: TOllOJIO

rHH HCCJie.n;yer<lliX peaKUHH He3aBHCHMO OT CTenemr O,nH03HatiHOCTH 

H8eHTH~ , T,e, OJ(HO H TO me COc5IiTHe MO)KCT H.n;eHTH~HUHIJO

BaT:&M KaK npHHa,IJ.JieJKa~Uee HeCKOJI:&KHM pa3JIHtiHii!A KaHaJiaM peaitUHiii: 

( neaaBHCHMO OT Taro, c5aJI JIH a To 4C- t'' t HJIH IC- J•' f- ) . Ta:Koiii: 

cnococ5 onpe.n;eJieHHfl KoacixPHilHeHTOB afi npHBOJ(HT K CO:Kprumeill'IJO 



ll0Tp86HOCTH BO BpeMeHH Ha 8BM sa Ct!ST CYl!l8CTB8HHOroynpOl!l8HHSI 

JIOrlilliH nporpa.MMhl, HCiO B ,na.HHOM CJIYtiae H8T HeOCiXO,IJ;ID.10CTH B 11HH

,nHBH,I(yaJIH3a.IJ;HH11 C06l::lTHH. 

HCllOJII,3YSI MO,II;eJIHpoBaHH!:le COCil::lTHSI H3 pe~fi (I-IO) H npH

HSITI:le KpHTepHH OT6opa (II.3), Ml:l OITp8,!(8JIHJUI BeJIHt!HH!:l K03~-

8HTOB de;/ ,II;JISl coeil::lTHfi Hs TonOJiorHH "2 JIYtia + A 0 + ••• ". 

3HatieHHSI KOa~eHTOB npHBe.D;eH!:l B TaeiJIHUax YIII-XI. 3aTeM TaK 

JKe, KaK H ,JJ,J1Sl CHCTeM!:l ypaBHeHHfi (4) ,6wm npoBe,u;eHo HCCJie,u;oBaHHe . 

llpHMSHHMOCTH CHCT8Ml:l (5) H ycTottqHBOCTH ilOJIYtiaeM!:lX pemeliH~. B •• 
Ta6JIHU8 XII llpHB8,It8Hl:l pesyJII,TaT!:l TaKOtt llpoBePKH ( 3HatieHHSI ?.; 
H Ei 6wm B3HTI:l TSMH JKe, KaK H )J,1lfi CHCTSM!:l (4)). BH.zm:o, t!TO 

llOJiytiaeM!:le pemeHHSI ,ItOBOJII,HO YCTOHtiHBl::l H npaKTHtl8CKH COBlla,ItaroT 

C pemeHIDIMH CHCT8Ml:l YPaBHSHHii: (4). 

Hem~OTpH Ha BCIO ero llpHBJI8KaT8JII,HOCT:&, M8TO,Ity '£1j· -KoacMH

UHSHTOB ilpHCYlll O,ItHH HS,ItOCTaTOI< - OH (M8TO,It) MOmeT OI<a3aT:&CSI 

t!yBCTBHT8JII,Hl:lM It KOHKp8THOii: KHHeMaTHKe H3ytia8Ml:lX peaKUH~. ECJIH 

B M8TO,Ite ?ti -KOa(OOiH[(HSHTOB, B llpHH[(Hile, B03MOJK8H ytieT 3TOrO 

a@IJeKTa, TO ,JJ,J1Sl ·~;/ -K03@I>HUH8HTOB llO,ItOCiHaH llpOUS,Itypa Kpaii:He 

3aTpy,ItHHTSJII,Ha. 
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B ~aHHo:!-i: pa6oTe Hs~o~eHa MeTo~ ~eHTHwaKaUHH KaH~on· 

pe~H H onpe~e~eHHH cetJ:eHHH C noMOmPID no~tJ:eH~X nyTeM MO~e

~ponamm Koa@mrJ,HeHTOB "npoxo~eHHH" ( ~tj' ~ ?£1/ ) H saTeM 

pemeHHH COOTBeTCTBY~ CHCTeM ypanHeHHH, 

IToKasaHo, tJ:To, no KPaHHe:!-i: Mepe ~ Hrunero aKcnepv.lli1eHTa, 

pesy~:&TaTH npaKTHtJ:eCKH He SaBHC.flT OT MO~e~Hb!X . npe~CTaB~ei-niH 

O.xapaKTepe BSaHMO~e:!-i:CTBHH, 

Oco6a.fl np~eKaTe~HOCT:& TaKoro no~o~a. Ha Ham nsrM.n;, 

Sa.RJIIOtJ:aeTC.fl B OTCYTCTBHH HeOOXO,UID/lOCTH npHMeKaT:& ~eHTHcpHKa-

Ul'IIO qacTHU no HOHHsarnm, C6 -a~eKTpoHaM, npoc5eraM ~ pacna,n;aM, 

tiTO npH BCe BOSpaCTaiO~ aHeprHHX HSytJ:aeMHX B3ai-IMO~e:!-i:CTBHH 

CTaHOBHTC.fl ~oacpcpeKTHBHHM. 

C~e~eT OTM8THT:&, tJ:TO npHMeHeHHe ~aHHOH MeTO~KH B03MO~O 

~Hill:& npH ~OCTaTOtiHO BHCOKOH scpcpeKTHBHOCTH perHCTpaqHH r -KBaiiTOB, 

tJ:TO ~MaeT T.fl~e~OJKH)J;KOCT~e nysHp:&KOBHe KaMepH uesaMeHHMbiM npH-

6opOM B no~o6Horo po~a aKcnepHMenTax. 

B ~e~rome:!-1 pa6oTe oy~eT OUHCano npHMeHeHHe npe~o~e~OH 

MeTo~ 6npe~e~eHHH · napUH~Hb!X cetJ:eHH:!-1 Ha npHMepe au~nsa 

co6HTHH THna "2 ~qa + A 0 + ••• ", no~yqeu~x ua MeTpoBo:!-i: npo

nauono:!-1 KaMepe ,JJHIT Ollilli B nytJ:Ke n--M830HOB c HMny~:&COM 5 ran/c, 

B saKJIIOtJ:eHHe anTopH ctJ:HTaiOT npHHTHl:lM ~oMoM noc5~aro~apHT:& 

IO.A. Ey~oBa, B.E. BHHorpa~ona, IQ,q?, JioMaKHHa H B.E. g?JI.f!rHHa 

sa no~esHHe saMetJ:amm ~ oc5cy~eHHH, B.E. KoMo~ony - sa nenHHe 

KOHCY~TaiJ;IfH npH MO~e~poBaHHH C06HTHH 1 rpynny E3C!vl-4 JIB3 - sa 

noMOmP npH pacl!eTax, ~a6opauToB ceKTopa }~ I .rum - sa oc5pac5oTKY 

pesy~TaTOB BHtiHC~eHHH. 

21 



JII1TEPATYPA 

I. -E. H. Itna.zuum;Ka.fl, B.E. KoMoJioBa H .np. 
Coo6meHHR OI1HI1, 1-4283, ~6Ha, 1969. 

l. K.II. BmuueBcKB.fl, Hryeu ,Urn! TH H .np. Coo6memm OI1HI1, 
1-5978, ~6Ha,. 1971. 

3. S.C. CTpyraJI:&CKHii H .np. Coo6meHHR OI1JII1, E1-5349, 
~6Ha, 1970. 

4. D. Bassano, R. Chu et al. C~RN TCL/Int 71-8, 1971. 
5. C. Mayeur et al. Phys. Lett.,~. 441, 1970. 
6. J.H. Boyd, A.R. ~rwin et al •. Phys.Rev. j§§, 1458, 1968. 
7. B.r. rpHillHH, M. I1pern H ~p. H~. 10, 1204, 1969. 
8, IO.A. By~aroB, B.B. BHHorpMOB H .np. H~, 12, 1222, 1970. 
9. B. Bloch et al. Nucl. Phys. ~. 221, 1970. 

10. B. Ronne. Preprint CERN, 64-1~. 

II. B.U. Mopes, A.B. HHKHTHH H .np. TipenpHHT 0I1ill1, P1-3145, 
Jly6Ha, 1967. 

12. M.P. ATa.flH, E.K. KapaMRH H ~p. TipenpHHT OI1JII1, 1-3779, 
,Uy6Ha, 196b. 

13. B.r. I1BaHOB, Jl. HHOYTOBa. TipenpHHT Ol1rrl1, P1-3595, ~OHa, 
1967. 

14. A.A. THni<HH. TipenpHHT OI1ffl1, E-2353, JlyOHa, 1965. 
15. A.M. ~lonceeB, B.A. Hp6a. IIpenpHHT OI1rrl1, P1-3313, ~6Ha, 

1967. 
16. O.I. Dahl, L.lJ. Hardy et al. Phys.Rev. 163, 1377, 1967. 
17. A.A. KysueuoB H .np. IIpenpHHT OI1rrl1, P1-4336, Jly6Ha, 1969. 
18. A.Y. MmprurnMOB H ~p. CooOtqeHHR OI1rrl1 1-5121, ~OHa, 1970. 
19. A.B. BoroMoJioB H ~p. IIT3, I. 61, 1964. 
20. B.C. KJia.IUIHUKHii, B.B. ~JlflrHH. IIT3, I. 24, 1965. 
21. S.M. l1BaHtieHKo, A.B. JlyK:&HHUeB H .np. TipenpHHT 0llill1, 

P11-3983, Jly6Ha, 196b. 
22. B.~. KOMOJIOBa, r.n. KOTIHJIOB. IIpenpHHT OI1ffl1, P-2027, 

~6Ha, 1965. 

PyKonuc:& nocrynuJia B H3.l(aTeJI:&CKUl1 OT.l(eJI 
5 HIOHSI 1972 r. 

22 / 



.-

- T AElllf.IJA I. 

li&i J&:A(~ ~A" o ~z:W .?t:lt]{t ~"L;K~1z~.A?I~ 
Ao/.r{f'J .A 6+(p) 

I. . 
A'+rp) 

0,924 ~644 0,081 O,O'r 0,01 O,Of 0 0 0 I 0 

0,012 fJ098 1 o, 2s 1 o,z1 I cuz I 0,091 I 0,1 I o,a I 0,26 I o,22. 
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KA Jf A+(O) A+r 
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TipenpHHThi H coo6me1 
HMHoro o6Meaa,yHHBepcn, 

HBY"'HblM rpynnaM H OT]leJ 
TionyqaTenHM H3Jl8HHM 

HBHTb HHHUH8THBY B 6ecn; 

o6MeHa npHHHM810TCH Hay 
ny6nHK8UHH no TeMaTllKe 

EnnacTBeHHhiH Bnn n 
9TO penpHHThl (OTTHCKH CT 

!:3 pHne cnyqaeB Mhl 
6onee KpynHhlM nonyqaTen 
Cn8Tb H8M K8KH9-nH60- KHl 

mypHanhi1 H3,ll810l!IHeCH B 1l 

HanaTenbCKHfi oTnen 
COB Ha Bb!CbinKY H3Jl8HHH 

YK83blB8Tb HHJl9KC 3anpau 

TIHCbMa no BceM BO~ 
OTJlenbHhie H3JlBHHH cnenye 

A.llpec nn.H noc~xnKH 

6ecnnaTHoii nonnncKH aa -~ 


