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§ 1 • BBEilEHI1E 

OnpeAeneH~tte paaMepos o6nacn1 Hany4eHI-1R sTOPH4HbiX 1..1acn1'-' no 

HHTep$epeHU.HH TO>K,QeCTBeHHbiX 6o30HOB /1·3/ CTSilO WWpOKO nplr!Me-

HHMbiM nO,[IjXO,IJjOM, C nOMOW,biO KOTOpOro n.o.ny4eHbl 06WHPHble AaHHble 

AilA pa3.n\.-14HbiX n-tnOB nepBH4HbiX 4SCn11.l BO seeM YCKOPHTeJlbHOM 

AHanaaoHe 3Hepnu1 141• Jro noaso.nRer H3Y43Tb npocrpaHcreeHHo

speMeHHYIO KSpTHHY MHOmecreeHHOrO o6pa30B8HHR 4aCTHlJ.. BMeCTe 

C TeM Heo6XOAHMO 6onee AeTSilbHOe paCCMOTpeHHe OCHOBHbiX npeA

nonomeHH~ TeopHH H oco6eHHOCTeH npHMeHReMOH MeTOAHKH/5-8/. 

8 HSCTOA~eH pa6ore paccMSTpHBSIOTCA HeKOTOpble MeTOAH4eCKHe 

npo5neMbl, B03HHKSIOW,He npH HCC!leAOBSHHH npOCTPSHCTBeHHO-epe

MeHHbiX XapaKTepHCTHK 06J18CTH reHepSlJ.HH BT0pH4HbiX OTpHlJ.STe!lb

HbiX nHOHOB no HHTep¢epeH4HH TOmAeCTBeHH~X 6030HOB B yCnOBH~X 

peanbHOro 3KcnepHMeHTa. AHanH3 npOBOAHTC~ Ha OCHOBe 3KCnepH

MeHTaflbHOrO MaTepHana, nony4eHHoro Ha 2-MeTposo~ nponaHoso~ 

KaMepe DB3 OV1.RVI, o6ny4eHHOiil "- -Me30HaMH c HMnynbCaMH 40 raB/c 

14 ~ApaMH yrnepOAa C HMOYflbCOM 4,2 f38/c HYKflOH. MeTOAH4eCKHe 

oco6eHH0CTH perHCTPa4HJ.1, o6pa60TKH C06biTHill H OCHOBHbte xapaK

TepHCTHKI-1 HCnOflb30BaHHbiX AaHH~X /OKOflO 180001!-P• 9000rr-C H 

1200 CTa -e3aHMOAeillcT8Hiit/ npH8eAeHbl a 19 •101 • nony4.eHH~e peaynb

TaTbl 0 pa3Mepax H $OpMaX HCT04HHKOB 143ny4eHH~ BTOpH4HbiX nHO

H08 8 paccMaTpHBaeMbiX B3aii!MOAeliiCTBH~X npeACTas.neHbl 8 /ll-131 . 

KaK H3BeCTHO, KOppeilfll-'14~ MemAY BT0P144Hb1MH TOmAeCTBeHHbiMH 

nii!OHaMH 1-13 peailbHbiX C06biTII!Vi npHBOAHT K npeBbiWeHI-110 TSKHX nap 

N(rr~,rr2) HaA ABYX4aCTH4HbiMH KOM6HHa4H~MH nHOHOB N¢(rrf,rrj) 

6e3.HHTep$epeHL-'HH: 

N(rrj, rr2l 

N.p(";'"i) 

/1/ 

rAeq0 =E 1
-E 2 , P=P 1-P2., EpE 2 • P1 .P 2 -_,aHeprHH 14 HM-

nynbCbl paccMaTp~-tBaeMbiX n~~tOHOB; ¢YHK4Hfl 6.(q 0 ,p) _,1 npa.-1 

q0 , p_, 0 1-1 6.(q 0 .P) _,Q sHe o6nacTI-1 HHTep¢epeH~HH, a ee Rs

HbiLII BHA 3aBII\CHT OT KOHKpeTHOVi MOAeilH pacnpeAeneHHfl HCT04HY1KOB 

H3I1Y4eHI-1R. B HaCTOR~eH pa6oTe Hcnonb3YeTCR MOAenb paeHOMepHoro 

pacnpeAeneHHfl HCT04HI4KOB no nosepxHOCTH c¢epbl C paAHYCOM [ 

H speMeHeM }I(H3HH r, B KOTOpoH 
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/2/ 
4 

-+-+ -+-+ -+-+-+-+ q rAe q~~q-(q•n), q~p1 +p2 , n~~, J 1 (q~r) - <I>YHK~"~ 
6ecce11R. Ka+< B1:1J\HO J.13 1 1~ senY14HHa "" BHA npeabtWeH~t~R aaaHCRT 
OT OTHOWeHJ.1R ABYX pacnpeA€!1€HJ.1i1. B''peSJlbHbiX11 KOM6J.1HS4YIRX nap 
nJ.10HOB \.13 0AHJ.1X J.1 TeX me C06b1TJ.1i1, KPOMe J.1HTep$epeH4J.10HHOrO 
BKJlaAa, CBR3aHHOrO C TOmA€CTBeHHOCTbiD 4SCTH4, cy~eCTBeHHO€ 
BJ1J.1RHHe OKS3.btBSIOT 3aKOHbl COXpaHeHHR 3HeprJ.1J.1-HMny!lbCa, KBSHTO
BbiX 41-1Ce!l, B3alo1MOAei1CTBJ.1R B KOH€'-IHOM COCTORHYU1 J.1 CSMS AJ.1HSMJ.1-
Ka np04ecca. 8 114JOHOBbiX11 pacnpe.Qe!leHHRX. M€>KAY 4SCTJ.14SMJ.1 AO!l>K
Hbl OTCYTCTBOBSTb TOJlbKO HHTep¢epeH4HOHHbl€ KOPP€11R4HJ.1. Hapywe
HJ.1€ TOrO HJlH HHOro H3 ynOMRHYTbiX YC110BHi1 MO>K€T npJ.18€CTJ.1 K He
aepHbiM peay.nbTaTaM. 

~JlR J.1!1!110CTPS4J.1J.1 B03HJ.1KSIO~HX BonpOCOB MO>KHO, HanpHMep, OTMe
THTb, 4TO n04TH 80 8CeX 3KCnepHMeHT8nbH~X HCCne,Q088HHRX 3Ha4e
HHfl ¢lYHKL.J.HI<o1 /1/ npH qf ootoO. q 0 ooto 0 06bi4HO 1,3 + 1 ,5 H MeHbWe Q)I(H
,qaeMOrO 3Ha4eHH.R 2 *. Ho np!-1tU1Hbl 3Toro pacxo>t<,qeHJ.o1fl MoryT 6~Tb 
paanJ.o14HOro npoJ.o1cxo>t<,qeHHfl. EcnH, Hanpl-1Mep, ,qnR a,qpoH -a,qpoHH~x 
83aHMO,Qe~CT8H~ npH 8biCOKJ.o1X 3HePrH.RX 3TO MOmeT 6b!Tb C8f!38HO C 
HapyweHHeM OCH08H~X npe,qnonO)I(eHHH npOCTe~WHX MO,qene~, TO ,q.n.R 
.R,qpo-.R,qepH~X CTOnKHOBeHHH npH 3HeprHH HeCKO.nbKO raB o6paaosa
HHe nHOH08 H,QeT B OCHOBHOM B 6HH8PH~X HYKnoH-HyKnOHH~X 83a
HMO,Qe~CTSH.RX, 4TO y,qosneTBOpReT OCH08HOMY npe,qno.nO)I(eHH~ 0 
HeaaBHCii!MoM pom,QeHHH nHOHOB. KoHe4HO, H s .R,qpo-.R,qepHbiX saaHMo
,qe~cTBH.RX CHTyaU.Hfl MO>t<eT H3MeHHTbCfl, eCJlH 8 o6pa308aHHH nHo
H08 aaMeTHY~ ponb HrpaeT pacna,q TR)I(en~x 6apl<o10HH~x H3o6ap HnH 
cy~qecTBeHH~~ sK.na,q BHOCRT npou.eccbJ nepepacceRHHR H AP /161. Bo 
scex B3aHMO,QeHCTBHRX 3TO MOmeT 6~Tb CBR3aHO H C cy~qeCTBOBaHHeM 
HeCKOJlbKHX HCT04HHKOB/17/, 

C ,qpyroi:1 CTOPOHbl, Ha noJ1y4aeMble pe3yJ1bTaTbl MO)I(eT B.nHf!Tb Bbt-
6op ¢loHosoro pacnpe,qeneHHR. 06bt4HO ynoTpe6nf!eTC.R ,Q8a cnoco6a 
nony4eHHR 3THX pacnpe,qe.neHHH: HJlH HCnOJlb3Y~T napbl HeTom,QecT
seHHbiX 4aCTV11-' /06b14HO KOM6HHaLJ.HH 77 + H 11- Me30HOB/ H3 O,QHl1X 
H Tex me co6biTHH /8 3TOM c.ny4ae 803MOmHo BnHRHHe AHHaMHKH npo
u.ecca Hnlo1 pOm,QeHH.R pe30HaHCOB/, HIU1 6epyT napbl O,QHOHMeHHO aa
pR>KeHH~X nHOHOB, HO H3 pa3HbiX 38e3,Q /a,qeCb 803MO)I(HQ s.nHRHJ.o1e 
HapyweHHR 3aKOH08 COXpaHeHH.R 3HeprHH-HMny.nbca/, ,ll.n.R pa3J11.14HbiX 
THnos B3aHMO,qeHCTBHH H B 3aBHCHMOCTH OT 3HeprHH CTOJl~HOBeHHR 
4aCTHU. 8nHRHHe 3THX ¢laKTopos MOmeT 6~Tb pa3nH4HbiM. Ko sceMy 
3TOMy ,Q06asn.RIDTC.R npo6.neMbl, CBR3aHHble C HCno.nb30SaHHeM KOH
KpeTHOH MeTO,QHKH 3KcnepHMeHT8: H,QeHTH¢lHKaU.HR H T04HOCTb H3-

*KpOMe npot.teccos aHHHrH.nRt.tiltH,r,qe R(O.O) :::2 114
•151 

• 
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MepeHHR HMnynbcoe H yrnos s~neTa t.tacTH~, paapewa~~aR cnoco6-

HOCTb annapaTypbl, HOpMHp08Ka 3KCnepHMeHT8flbHbiX 48CTHl\ pacnpe

AefleHHCi H AP. 

§2. MOilEJlKPOBAHHE HHTEP<!>EPEHI.\1111 TQJI(jlECTBH\HbiX 

4ACTH1.1 B YCilOBHRX PEAilbHOr0.3KCnEPHMEHTA 

0TCYTCTBHe 3AeKB8THOt1 TeOpHH. OOHCaHkfl a·ApOH-SAPOHHbiX ~IlH 

RAPO-RAepH~X B38HMOAeHcT8HH He n03BOflReT pewaTb o6cymAaeM~e 

npo6neMbl npRMbiM nyT~M, cpa8HH8aR TeopeTH4eCKH"e pact.teTbl c 3Kc

nepHMeHTanbH~MH A3HH~MH. GAHaKo HeKOTopble c8eAeHHR MO~KO no

ny4HTb, MOAeflHPYR C8M 3~eKT H~Tep¢epeH~HH TOmAeCTBeHH~X t.tac

TH~ B YCflOBHRX peaflbHOrO 3KCnepHMeHT8. 3¢$eKT HHTep¢epeH~HH 

MOmHO 8BeCTH, npHnHC~BaR seC 

4J f<q,r) 
+ --=--=,.-

(q.Lr)" 

KS~AO~ nape OAHOHMeHHO 3apRmeHHbiX nHOHOB 8 A8HHOM.C06biTHH. 

/3/ 

B 3TOM cny4ae HCXOAt:tOe pachpeAeneHHe N(rrl, "2 ) MOmHo paccMaT

PHBSTb KSK 11$0H080e11 , 8 KOTOPOM HCKJ1101..4eHa TO.AbKO HHTep¢epeHU,HR 

TO~AeCTBeHHbiX I..I'SCTHU,. ~3-38 orp8HH4eHHOC1 CTSTHCTHKH aecb ABnb

HeliiwHaii SH8J1H3 ·npo8eAeH Ha OCHOBe OAHOMepHbiX pacnpeAeileHHH 

2 
N (rr!,rr;) 

R(q.L)= w /4/ 

N("t•"iil 
KOTOpble onHCbiB31lHCb <f>YHKU.Heaii 

R(q~) 
4J~ (q~r) 

=·a(l +>----2-). 
(q.Lr) 

/5/ 

0Ha nOilyl..laeTCR H3 /1/ npH HHTerpHpOBSHHH nO q
0

• 

6 Ta6n. 1 npeACTasneHbl nonyt.teHHble- TaKHM o6pa30M 3Ha4eHHR 

napaMeTpOB annpOKCHMSU,HH rr-p -eaSMMOAeaiiCTBHH npH p =40' r3B/c 

A11R 3aAaHHOro Ha6opa aHat.teHHH paAHyca o6nacTH H3Ilyt.teHHR ri. 

C u.enbiO HI11110cTpa~"'"' Ha p1-1c. 1 npHseAeHbl annpoKcHMHPY~~He cflYHK

U."'"' A11R HeCKOilbKHX 3Ha4eHa.-tH r i . KaK BHAHO H3 Ta6na.-tU,bl, yme npa.-t 

ri ~ 1 <f>M 3¢¢eKT HHTep~epeHU,HH BOCCTaHaana.-tsaeTCR C AOCT8T04HO 

xopoweaii TOI..IHOCTbiO, a Be11H4J.IIHS 3¢¢eKTS (A) pacTeT C yBei1H4eHHeM 

npeAnonaraeMoro P3A~-'~YCa o6nacn1 a.-tanyl..leHHR BTOPI-14Hblx t.tacTa.-t~. 

B 3TOH me Ta6na.-tu.e npeACTaaneHbl 3Hat.teHI-1R R ~q 2): f 1 - AI1R nepsoro 

HHT.epsana nepeMeHHOaii t:lqf = /0-0,010/ r3B 2/c , ~OrAa pacnpeAeileHHR 

Nw(rr 1-,rr;) V1 N(rr!,1l'
2
-) HOpM\.IIpOB8Hbl Ha BCIO nJ10\li3Ab B pac-

CMaTpHBaeMOM HHTepsane no q_i ;S 0,200 /f3B/c/ 2 .B\.IIAHO, 4TO npH 

TaKo~ HOPM\.IIPOBKe 3H84~HHR fl 3H84a.-tTe11bHO MeHbWe Om\.IIAaeMoro 

3H84eH\.IIR 2, \.11 npH611\.IImaiOTCR K HeMy TOJ1bKO npH 60J1bW\.IIX 3Hal..leHHRX 

ri. 3aTO HOP,MHPOBKa no 
11

XB€lCTy1 1 (qi 2, q~ (i)) 3THX pacnpeAene-

3 



Ta6nHI~a I 

3HaqeHHH napaMeTpOB annpOKCHMaqHH MO~enHpOBaHHhlX 
pacnpeAeJieHHii/4/ .<I>YHK!1Heil /5/ I q 0 ~ 0,3 f9B/ 

t;(<t>~<) Cc ?. '(,d /_~.«) e. e-2.-> 

0,5 0,52;±0,2 0,52;±0,02 0,5±3,3 I,,I;t,O,I 2,Iz0,2 

1,5 0,69±0,08 0,69±0,08 1,5±0,3 I,SzO,I 2,0;tQ,I 

2,5 O,B2;t0,03 0,84±Q,I4 2,5+0,3 1,6±,0,1 1,9±<),1 

3,5 0,89;tQ,03 0,9Q±0,20 3,6±0,5 I,7;t0.2 I,9j;0,2 

4,5 0,91;±0,04 I,OO±Q,40 4,5±0,8 1,8±0,2 I,9z9,2 

HHW AaeT 3Ha4eHHR £2 AnR nepaoro HHTepsana, paaHoe omwAaeMoH 
sem14J.1He 2 "'• 0AH8KO B 3TOM C11Y48e q ~( i) .QJ1R pa311H4Hb!X f i 
H8.QO 6paTb npH P83JH.14Hb1X 3Ha4eHHRX qf, rAe 3$¢eKT HHTep<t>epeH

~Io1H y}l(e HeCy~eCTBeH • ,QnR HJ11110CTP8~HH H8 PHC. 2 npe,qcTaa.ne

HO HeCKOllbKO annpOKCHMHPYIOU,V.1X KP\.1.BbJX npH T8KOI1 HOpM1o1pOBKe. 

AHanorH4Hble peaynbTaTbJ HMeeM H npH HcnonbaoaaHHH a Ka4ecT
se HCXOAHbiX pa_cnpeAeJ1eHHi1, nony4eHHbtX nyTeM nepenyTbiB8HHR nH
OHOB J.13 p83HbiX 3Be3A /¢OHOBble pacnpeAe!leHj.IIR/. Pe3yi1bTan~l He 
MeHRIOTCR "" np"" paa6""eH"""" pacnpeAeJleH""H no q~ Ha. 6onee y3KJ.1e 
j.IIHTepea.nbl. 

npj.i! peaJlbHbiX YCI108j.IIRX j.IICC!leAOBaHj.IIR pacnpeAe!leHj.IIR Tj.llna 111 

CTpORTCR Ha OCHOBe j.IIMeJO~e~CR CTaTHCTHKH, C OAHOH CTOPOHbl, H 

~ 
<1-

~ 
:!'-
"-; -~ 
~ 

1,6 

.. 
1,2 

1,0 

0,8 

paapewa10~e~ cnoco6HOCTH yc
TaHOBKH - c APYro~. B /11,12/ 

npeACTaBJleHbl 3Ha4eHJ.1R cpeA
Hj.IIX CTaHAapTHbiX OWH60K AJlR 

pa3!1J.14HbiX HHTepsanoe nepeMeH
HbiX q~ H q 0 . B o6nacTH npoRa-

PHc. 1 • AnrrpoKCHMHPYJOntae Q;lyHK

~HH AfiH MO~enHpOBaHHOrO 3Q;l¢eK
Ta HHTepQ;lepeH~HH C pa3nHqHhlMH 
3HaqeHHHMH ri .PacnpeAeneHH~ 
HOp~pOBaHhl Ha BCe KOM6HHaQHH 
nap IIHOHOB B pacCMaTpHBaeMoft 

o,oeo ~m ~jill ~cr.a~f o6JiacTH no q~::; 0,200/f9B/c/2, 

*KoHe4Ho, npH TaKO~ HOPM""POBKe a =1 "" A =1. 
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PHc. 2. AnrrpoKCHMHPYIOIIUie IPYHKUHH 

AflH MOAenHPOBaHHOrO 3~eKTa HH

Tep¢lepeH:U;HH c pa3JIW~HbiMH ~ma

qeHHHMH ri . PacrrpeAeneHHH Hop

MHPOBaHbl npH qi 2:, qf(')' nocne 
KOTOporo 3~_eKT HHTep~epelfWIH 
Hecym;eCTBeH. 

neH~R a~eKTa ~HTep¢epeH4~~ 

q_\':,; O,Of>O llaB/cl 2, 8q~ co
cTaanFiioT, np~MepHo, 10% OT ae

·n~4~Hbl ~HTepsana. B 3TY o6naCTb 

nonaAaeT·MeHbWe 10% KoM6~Ha4~~ 
nap n~.OHOB. 

B Ta6n. 2 npeACTasneHbl 3Ha-

4eHHR napaMeTpOB annpOKCHMBU,HH 

pacnpeAeneHH~ THnalt/ ADR Tpex 

~020 ~a;o ~ 100 ~li<O ct(r.BJ<)' "CCJleAYeMblX 
1T p ' rr-c 

cTBH~, npH pa3H~X HHTepsanax no nepeMeHHO~ 

" o, ooz raB 21 c 2 * 0 

HSMH npou,eccos 

H CTa -ssalo1MOAe~
q~: 0,010; 0,004; 

B npeAenax 3Ha41r1TellbHbtx cTaTHCTH4eCKio1X ow1o16oK HeT H3MeHe-

HHR HOPM\IIPOB04HOrO K03$¢lH~HeHTS /a/, HH-Tep$epeHU,YIOHHOrO 4JleHa 

(.\) H paAr,.,y(:a o6nacn1 H3Jly4eHHR r j . 0,QHaKO BMJ.II4HHbl £1 J.III1H 

£2 I 3Ha4eHHR ¢YHK4\IIH R (qi) s nepeoM HHTepsa.ne no nepeMeHHO~ 
qf ysel1H4HBaiOTCR c yMeHbWeHHeM war.a no qf. Ha PHC. 3 H~ 
npe,QcTas.neHbl 3KCnep~MeHTSI1bHble AaHHble AD.R rr-p H CTa -saa~Mo

,Qe~CTBHH \II YIX annpOKCHMaU,~.R ¢YHKU,Ir1RMJ.II/S/ ,QllR HHTepsana q~ OT 

0 AD 0,030 lfaBic12 o B"AHO, 4TO np" 6on•weM paa6"eH"" 

I 6.q~ :S 0,004 laB 21c2 I <I>YHK~"R ""Aa /5/ nnoxo annpoKC"M"pyeT 

nepBble T04KH pacnpe,QelleHHR. 3TO MO>KHO .CBR3STb .. H C ,QHHSMHKOI7i 

npou,ecca o6pa30BaHH.R BTOPYI4HbiX n~OHOB, HanpHMep, C cy~eCTBOBS

HHeM ABYX HCT04HJ.IIKOB, KSK H 6bll10 noKa3aHO B 113/. 

§3 o HCCilE,!lOBAHHE <!>OHOBbiX PACnPE,!lEilEHH~ 

0CHOBHOi'i BOnpoc, KOTOpbl\4 B03Hr.-1KaeT npH nOCTpOeHH~ ¢lOHOBbiX 

pacnpe,QelleHH\4:, CBO,QHTCR K TOMy, HaCKOllbKO 11H36biTOK11 B 3KCne

pJ.~~MeHTallbHb1X pacnpeAelleH~.RX HSA HHMH CBR3SH TOJlbKO C a¢¢eKTOM 

!IIHTep¢epeHU,!IIH TO>K,QeCTBeHHbiX 4SCTHU.. ~HblMH CI10BSMH, HSCKOllbKO 

HapyWeHHe K!IIHeMST!II4eCKHX HllH ,Q!IIHSMH4eCKHX CBR3ei'i npr.-1 nocTpoe-

* B 3TH X Cl1Y4SRX NJ, (rr . r 1T"":' ) 
. 1 J 

n!lloHos 143 pa3HbiX co6 THH. 

CTPOHI10Cb nyTeM nepenyTbiBSHHR 

5 



3HaqeHHH napaMeTpOB annpOKCHMa~HH 3KCnepHMeHTanbHMX 
pacnpe):leneHHl!/11 <I>YHKI1Hel! 15/ I qo :S 0,3 r3B/ 

I
HBTep- I 1 
qz.~Bio/ Ti-p i JJ-C CTc._ I 

1---r-~~~~----~-----------+----------;------------
0,0!0 

Q 0,004 

0,002 

0,88;tQ,04 

0 ,87'!SJ, C• f 

0,83±0,06 

0 I 93;t,O t 02 

0,93±.0,03 
0,93;t0,04 

0.95j:0,03 

0,93±.0,03 
0,85±0,04 

1 1--+---+-.,..---+-----+----1 0,010 0,35±0,06 0,32±9,06 0,4Q±0,26 
.J 0,004 0,32:t(),06 0,39±0,06 0,47;t0,2I 

0,002· o,34:t0,06 o,37z0,05 o,36;±0,2o 

0,010 1,8±9,3 3,4fP,4 3,5±9,7 
. 'c 0,004 I, 7:!;0,4 I, 2,9:!;0,5 3,3±,0,9 I 

I 
(~M) 0,002 1,6t9,5 2,8±0,6 3,2±!,3 , 

i ~~-----r-----+------r-----~1 
I o,oro I,I7zo,os 1,23±(),04 r,ra±o,os I 

I : t € 0,004 I,GG,t0,07 1,38±0,07 I,3(tt0,I4 
'i 1 I 0,002 I 1,62:!;0,!5 !,53±,0,10 1,50±0,21 

0,010 

0,004 

0,002 

I,Sl;t0,06 

!,56±0,!2 

1,94±0,!9 

1,32±0,05 

1,4B±Q,10 

1,65±0,!4 

!,25:!;0,09 

1,41~· ,15 

!,76±0,23 

HJ.1J.II $OHOBbiX pacnpeAelleHJ.1i1 nyTeM nepenyTbJBaHJ.1R n1o10HOB J.13 pa3HbiX 
co6biTJ.IIH CKaablsaeTcR Ha nony4aeMblx peayn&TaTax. 

0AHOH H3 B03MO*HOCTe~ A/1R HCC/1e~OB8HJ.IIR 3Toro eonpoca RBnR
eTCR J.IICnOJ1b30BaHJ.IIe MYI1bTJ.IInepJ.II~epH4eCKOH KnacTepHOH MOAenH 
a~pOH-aAPOHHbiX 83aJ.IIMOAeHcTBJ.IIH /lS/. 0Ha noasonReT paCC4HT8Tb 
3H84J.IITe/1bHOe K0/1H4eCTBO OAHOMepHbiX J.1 AByMePHbiX xapaKTepJ.IICTJ.IIK 
BTOPH4Hb1X 48CTJ.14, KOTOpble XOPOWO OnJ.IICbiB8~T 3KC~epHMeHTallbHble 
A8HHble AflR pp -saaHMOAeHCTBHH OT ]0 AO 200 r38 H 3KCnepHMeH
TallbHbfe peayn&TaTbl AllR 17-p -saaJ.IIMOAeHCTBHH npJ.II 40 r3B/c. OT.
CYTCTBHe 3(f)¢)eKT8 HHTepcf>epeH4J.IIJ.II TOH<AeCTBeHHbiX ·4aCTJ.IIl.l 8 3TOH MQ
AenH AaeT B03MO}I(HOCTb nposeplo1Tb BllHRHifte nocTpoeHHR ~HOBbiX 
pacnpeAeneHHH nyTeM nepenyTbiB8HHR 4aCTJ.14 J.13 paaHwx aeeaA Ha no
ny4aeM~e peayn&T8Tbl npH annpoKcJ.IIMa~J.IIH pacnpeAeneHHH/41. 
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PHc .. 3. 3KcnepHMeHTanbHhle pac
npelleJieHH>I R(q~) All" " p
B3aHMOAeHCTBHH npH 40 r3B/c H 

HX- annpOKCHMHpyro~e ~YHKqHH 

AJUI Tpex pa3HbiX maroB no 

peMeHHOti qf: ~q: 
=0,010 /r3B/c/2(/j.);' 
=0,004 /r3B/c/2 (e) 
=0,002 /f3B/cf2 (0). 

ne-

PHc. 4. 3KcnepHMeHTaJibHble pac

npeAenem<R R(q 2) All" CTa 
CTOnKHOBeHHH ntH 4,2 f3B/c 
HYKn. H HX annpOKCHMRp~e 
IPYHK~HH AJIH Tpex pa3Hbtx ma

roB no nepeMeHHO:H: q 2 : ~q 2 = 
J_ J_ 

=0,010 /f,:.B/c/2 (/j.); /j.qj 

=0,004 /r3B/c/2 <•l n ~q~ 
=0,002 /f3B/c/2 (0). 

_ Ha pt-tc. 5 npr~aeAeHo pacnpeAeneHHe R(qf ), nonyt.~eHHOe AnR 

13000 MOAefli.1POBaHHbiX 77-p -aaaHMOAeHCTBHH np1o1 40 f38/c. BHAHO, 

4TO OHO B npeAenax CT8THCTH4eCKHX OWH60K He OTKI10HReTCR OT 

O>KHAaeMoro 3Ha4eHHR l, 3TO nOK83b1BaeT, 4TO CI>OH, o6pa30B8HHbiH 

nepenyTbiBaHr-teM 4acnn~ 1113 pa3HbiX aae3A, He C03AaeT ''no)I(HbiH'' 

3$$eKT ~HTep$epeH4111111 Ill He MO)I(eT OPII!BeCTI-1 K IIICKameHH~ OOily4ae

MbiX pe3y!1bTaTOB. 

. B HeKOTOPbiX HCcneAOBaHIIIRX npH nocTpOeHHH ~OHOBbiX pacnpeAe

neHI-1~ Y4HTbrsaeTcR TononorHR peanbHbiX co6b1THH 1 191. OcHoaaHt~~R AJlR 

3TOrO HMe~TCR BCileACTBHe KHHeMaTH4eCKHX orpaHH4eHH~, KOTOp~e 

oco6eHHO 4yBCTBII!TenbHbl Ha rpaHHI.le (J)a3oaoro o6oeMa. AeHcTBHTenb

HO,. nocTpOeHHe ¢loHOBbiX pacnpeAeneHI-1171 Nrp(rri,rrj) npH pa3Ill-f4-

HbiX MHO)t(eCTBeHHOCTRX 3apR)f(eHHbiX 4aCTH1.1. AI1R TT p -saaHMOAeHCTBHi:t

npH 40 raB/C noKa3biBaeT HeKOTOpoe HX OTJ1H4He 3a npeAeJlaMH ABYX 

CTaHAapTHbiX OTKI10HeHHI7i /pHC. 6/. 0AHaKO HHKI1~3HBHble ~OHOBble 

pa_cnpeAeneHH:R (n + 2:. 4), nony4eHHble npH nepenyTbiBaHHH nHOHOB 

H3 pa3HbiX CO~THH C y4eTOM H 6e3 y4eTa HX TOOOJlOrHH AilR peanb

HOrO pacnpeAeJleHHA no MHO)I(eCTBeHHOCTH, COBOaAaCT /pHC. 7/. 
B Ta6n. 3 npeAcTasneHbl 3Ha~eHHR napaMeTpoe annpoKCHMal.lHH 

pacnpeAeneHHR/ 4/ AJlR 11-p -BaaHMOAei1cTaHH, nbny4eHHble C HCOOJlb-

30BaHHeM ABYX pa3HbiX ~OHOBbiX pacnpeAeileHH~. 0HH He OTJ1H4aCTCR 

APYr OT APYra. 
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Puc. 6. WoHOBbte pacnpe,n;eneHHR. 
N¢(rrj ,rrj) Wlli rr-p-
B3aHMOp;eHCTBHft IIPH p =40 r3B/c 
,D;JIR. pasJI~HhlX MHO~eCTBeHHOC
Teti BTOpHtlHbiX sap.s:DKeHHbiX qac
THI;: n+ =4 (& ), n+ =8 (I'>), 
n±=Z(O). -
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PHc.5. 3Ha'tleHH:fl R(q:I_) AJIR 
C06biTHI1:, IIOJIY'tleHHbiX Ha OCHOBe 

MYJihTHIIepH~epHqecKOti KJiaCTep
HOti MO,n;enH B3aHMO,D;eti:CTBHR aA
pOHOB IIPH p =40 r3B/c. ~OHOBOe 
pacrrpe,n;eneaHe nonyqeHo rryTeM 
rreperryThlBaHHR IIHOHOB H3 paSHhlX 
BBes.o;o 

I I I 

2,0 

1,9 1-

1,8 

1,? 

1,6 

1,5 

I 
O,OZO. 0,0<0 O,C60 'lf, (r.Bfo)' 

PHc. 7 • WoHOBbie pacnpe.o;eneHHH, 
rronyqeHHbie rryTeM nepenyTbtBa
HlUI traCTHQ H3 paSHbiX 3Be3,LJ; 

C n + ~ 4 ( e ) H C yqeTOM 

TonoJIOrHH co6biTHit ( 0 ). 



Ta6mn~a 3 

3HaqeHHH napaMeTpOB anrrpoKcHMa~H sKcnepHMeaTanbHhlX 

p;aHHbiX ,tmi! tr-p -a3aHMO.n;eHCTBHH rrpH 40 fsB/ C C HC

nonb30BaHHeM p;ayx pa3HhlX cnoco6oB o5paaoBaHHH Wo
HOBb~ pacnpeAeneHHH 

3HaqeHHH 

napaMeTpOB 

a 

r.~ 

X 2/ CT .• CB 0 

§4. 3AK11104EHHE 

~H H3 SO pasHhlX 

C06blTHH 

0,882:0,03 

0,372:0,04 

l ,582:0,23 

41,2/30 

ll>OH C yqeTOM 

TOIIOnOrHH C06blT~ 

0,902:0,02 

0,332:0,03 

1,642:0,21 

33,8/30 

Hay~eH~ H6KOTOp~e MeTOA~4eCKrte aonpoc~, CBR3aHH~e C HCnOnb-

30BaHHeM MeTOAa HHTep¢epeHL-'HYI TO>KA6CTB6HHbiX 4aCn1lJ, AJlR onpeAe

neHHR npOCTpaHCTB6HHO-apeMeHHbiX xapaKTepHCTHK o6naCTH H3Ilj4e

HHR BT0pH4HbiX nHOHOB B aAp0H-aAP0HHbiX, aAPOH-RAepHbiX H RApo

AAePHbiX aaartMOAeHcTaa-~Ax npH BbiCOKJ.1X' 3HepntRX. Mo.qenvtpoaaHlo1eM 

3$$eKTa lo1HTep¢epeHL.tHH C pa3IlH4HbiMI-1 3Ha4eH\;IRMH r i noKa3aHO, 

4TO B yCilOBHRX peailbHOrO 3KcnepHMeHTa, npoBeAeHHOrO C nQMO~b~ 

2-MeTpOBO~ nponaHOBOH ny3~PbKOBO~ KaMep~, rpaH~L\~ B03MO*HOrO 

onpeAeneH~~ PSA~yca 06naCT~ ~3ny4eH~~ n~OHOB COCT8BnR~T 

/1 ~ 5/ ~M. np~ cy~eCTBOBSH~~ OAHOro HCT04H~Ka H3nY4eHHR 3H84e

HH~ aen~4~Hbl R(q 2) OpH q 2-+ Q MeHbWe O*HASeMoro 3H84eHa.1R 2 
J. J. 6 • 

nP.I-1 HOpMHPOBKe pacnpeAeneHHH H8 nonHOe 4HCnO KOM IIIH8L\H~ nap 

m10HOB B paCCMSTpHBSeMOM HHTepaane 3H84eHH~ q~ $_ 0, 200 /f38/ C/ 2. 

0AH8KO npH HOpMHpOBKe H8 o6naCTb, rAe 3¢l¢leKT .IIIHTep~epeHL\YIIII 

HeCy~eCTBeH, 3H84eHHe 3TOH senH4HHW B npeAenax CT8THCTH4eC-

K~X OWH60K coenaAaeT C O*HAaeM~M 3H84eHHeM- 2 /Ta6n. 1/. 

0TnH4He OT 2 B 3KCnepHMeHT8nbHWX pacnpeAeneHH~X An~ paCCMST

pvtaaeM~X HaMill npo4eccos I "-p, "-c vt CTa-asaHMOAeHcTBHR/ 

MO*HO CB~38Tb C Cy~eCTBOBSHvteM ABYX IIICT04HIIIKOB Yl3ny4eHH~ nHo

HOB /Ta611. 2/. 
Ha OCHOBe MynbTHnepvt¢lepH4eCKO~ KnacTepHoH MOAenH SAPOH-aA

pOHHbiX B38HMOAel1cTBHH, KOTOpaR XOpOWO OnYIC~BaeT H8WH 3KcnepH

MeHT8IlbHble A8HH~e Ill B KOTOPOH He BBeAeHa HHTep¢lepeHL\14~ TQ)I(

AeCTBeHHbiX 48CTYIL\, IIICCileAOBSHO BnHRHHe HapyWeHHH 38KOHOB cox

paHeHI-1~ 3HeprHH HMnyilbCS Ill AHH8Ma.1KH npOL\eCCa npH nocTpOeHHIII 
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<I>OHOBbiX pacnpeAeneH~r~H nyTeM nepenyTbiBaHiriR 4acnt4 ~r~a pa3-HbiX co-6b1Tirli1. noKa3aHO, 4TO B 3TOM cny4ae 3Ha4eHirle R(qf) B npeAene CTan1CTirl4eCKiriX OWH60K paBHO 1 BO seeM p.accMOTpeHHOM HHTepeane nepeMeHHOH qf." YcTaHoBneHo, 4TO y4eT TononorHH co6blnn1 npH nocTpOeHHH ¢)OHOBbiX pacnpeAefleHirll1 AflR 17-p -B3aH-MOAeii!CTBiriH npH p =40 rsB/c He en~r~rteT Ha nony4aeMbte peaynbTaTbl /Ta6n. 3/. 
AeTopbl 6naroAaPHbl M.H.noArope4KOMY aa HHH41r1HposaHHe HacToR-11.1ei1 pa60T.bl H MHOr04HCneHHble nnOAO-TBOPHble 06CY>KAeHHR, y4acTHHKaM CoTPYAHirl4eCTBa no HCCfleAOB8HH~ MHO>KeCTBeHHbiX npo~e~COB -aa noM~b e pa6oTe. 
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