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.lb'6Ha 1 1982 

§ 1 • BREJlEHKE . 

RPM .MCCIIeA4'88HMM .rtpoqeccoa ~ecT&eHHOro J)O)IIAeHH.R '4acnu~ 
ace .·"4alite CTBnM ~Tio~ I(_~ YPHWM 11KonneKTHBHWM11 ne
peMeHHMM/1-I~·noc~~K,Y OHM ~AnADT TaKHe AMHaMH4eCKHe oco-
6eHHOCTM aAPQH~a~X B38M~CTBMH, KOTOpwe He YA8eTC.R 
o6HapY*HTb J48,Y4e~~ 0~8CTH~HWX pacnpeAeneHMH M ABYX4ac
TM4HWX KO~~HOKHWX'.YHKqHi. B nOCneAHee apeMR MHTepec K 
3THM ~peMe ........... aoipoc ·~ OOnbWe.B _CB.RSM C MCClleAOB8HM.RMH 
CTPYMttOM -CTp)'KT,YPw_ KOHe4HWX ~AJ)OH~X COCTO.RHHH B e+e-- H aA
poH-aApoHHliX C10111Qi()Be._.JIIX. 

8 nPe~M paf50te/ll Milt ~oaanM pesynbTaTW H3Mepe
HMI4 CTj)yMHWl( X4PaKTef)I4CTHK 3apJUNeflkilx l.fiiCTM~ B ,-·P-B38HMO
AeicT8MRx f"!PM MMhj.m.ce It() r38/c~ i(Q~ ,YK83WB810T Ha CTpyi
HWM xap.at<Tep QO~Jt 8ApoH08 B;a1'MX C~YAaP8HMIIX. 0AHaKO npH 
aHantt$e ,npOcTpatK;T·~ ICOtftMr~Mit COOvTHH MeTOAOM KOMeK
TMBHWX n&peMeHHII!X. /M • 8 iofaCTHO(;TH • CTpyAHWX/ 803HHK810T cne
AYIOUtH8 aonpocw: 

a/ 0 BnH.RHMM ~YKTya~HH 8 fCOH$MrypaqMH 8TOPH4HWX 48CTHq 
8 $83080101 npocTpaHCT88 Ha SenM4HH,Y ~Onn8KTHBHWX nepeM8HHWX, 
ooycnoane~ onpeAe.neHHWM aw6opoM 11rnaBHWX ocel111

; 

6/ 0 BnHI'IHHM HeHTpanbHWX 48CTMq, KOTOpwe He ,Y48CTB,YIOT 
B onpeAeneHHH KOnneKTJ4BHWX nepeMeHHWX, HB HX aenH4HHy. 

B Ml:tHOM pat)oTe ..., npo&enM NC<:neAO*iiHMe 3THX aonpocoa ny
TeM Cp88HeHNA .• -p·a38MM0A8HCT8Mft OPM MMnynbCe 40 r38/c C co-
6wTHI'IMI!ft CMQ~~e.riMpoBCtHHWMM 8 COOTBeTCTBHM CO CcflePH48CKMM $aSo-
8WM oo~/7/ .M M,Y.DbfMn8J)H411ePM'f8CJ<~ MOAenbiO, paapa6oTaHt~ 'H 
COTPYAHMKaMM tMAHall~/~ AHanM3 -~eH Ha CT8THCTHK8 1400 
nonHOCTbiO .di48P8HHWX ir..- p -fa8aMMQAt!ACTiiHH C MHOIK8CT88HHOCT1ol0 
38p.RIK8HHwX l,taCTMij D+ ~ 4, OOn,f'4eHHWX C OOMOiqbiO MeTOAHKH npc ;
HOBOH nyawpbK08oH KaMepw. Oco6eHHOCTM 3KcnepHMeHTa, a Ta~ 
MeTOAM4eCKMe aonpocw o6paOOTKH CH.MMKOB C nponaHOBOH nyswp~~o-
80H KaMepw paCCMOT~HW 8 CT8Tb11X/10~ 8 MOAenH ClflepH4eCKOrO ta-
30BOro o6DeMa Co6WTM.R reHepMpoa8nMCb 8 COOTB8TCT8HH C 3aKOHB
MH coxpaHeHMI'I 3HeprHH M MMnynbca, a TaKll!e c Y4eTOM pacnpeAe
neHHM no MHQIK8CT8eHHOCTM M KOppenl'lqMH B PQIKA8HHH Sap.RlKeHHWX 
H HeHTpanbHWX 4aCTMq, Ha6nJOA~XCA Ha onwTe. 8 MynbTH08PH~e
PM4eCKOH MOAenM M8TPM4HWH 3neMeHT w-p -83aHMOA8HCTBHH COCTaa
n.RnCA J43 cne~MX KOMnOHeHT: 

A. AA~ft.+ Apea.+ A Cll<>H 

•.. . \HC17'!TYT \ 
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I 
A AH<Il. Y4HTweaeT AHCilpaKLtHOHHOe poJKAeHHe aAPOHOB, A pes.- o6pa
soeaHHe 6apHOHHbiX H Me30HHbiX pe30HaHCOB B ysnaX MynbTHnepHCile
pH4eCKOi1 ~.teno4KH, A CIIOH.- onHcwaaeT cTaTHCTH4eCKHe KnacTepw. 
He*AY 6noKaMH MynbTHnePHCilepH4ecKoi1 ~.teno4KH npeAnonaraeTCR o6-
MeH nHOHOM. KaK noKasaHo a pa6oTax 191• MOAenb xopowo onHcw
aaeT OAH04aCTH4Hble H ABYX4aCTH4HWe pacnpeAeneHHR BTOPH4HbiX 
aapR*eHHbiX 4aCTHLt B 1T -p -B3aHMOAei1CTBHRX npH HMnynbCe 
40 r38/c H, cneAOBaTenbH0 1 MO*eT cny*HTb MepOH KpHTH4HOCTH 
KOnneKTHBHbiX nepeMeHHbiX K AHHaMH4eCKHM OC06eHHOCTRM 1 He npo
RBnR~HMCR B HHKn~3HBHbiX cneKTpax. 

§2. B~60P nEPEHEHH~X 

Hay4eHHe KOHCIIHrypa~.tHH rr-p -aaaHMOAei1cTBHH a TpexMepHOM 
npOCTpaHCTBe npoBOAHnOCb B CHCTeMe KOOPAHHaT "rnaBHbiX OCeH 11 

C06b1THR 1 KOTOpble RBnR~TCA OCRMH CHMMeTpHH AnA AaHHOH KOHCIIHry
pa~.tHH BeKTOpOB HMnynbCOB BTOPH4HbiX 4aCTHLt• nepeXOA B 3TY CHC
TeMy KOOPAHHaT npoH3BOAHnCA nyTeM AHaroHanwaa~.tHH MaTPHLtbl, co
CTaBneHHOi1 H3 KOMnOHeHTOB HMnynbCOB BTOpH4HbiX 3apR*eHHbiX 4aC
THLt B C.~.t.H. rr-p -cTOnKHOBeHHH; 

ll;t 
Ma= I P1 P.a; a,f3=X,y,z. /1/ 

a,.. i=l a t,.. 

AHaroHanbHbiM 3neMeHT~M 3TOH MaJPHLtbl Q1 , Q2 "' Q3 cooTBeTcT
ey~T eAHHH4Hble eeKTOpbl n 1 , it2 H n 3 , aaAa~~He HanpaaneHHe "rnae
HbiX ocei1" a co6wTHH. EcnH AHaroHanbHWe 3neMeHTbl pacnono*HTb e 
nOpRAKe B03pacTaHHR HX BenH4HH ,,Ql > Q 2> Q 3 , TO BeKTOp n1 6yAeT 
OnpeAenRTb HanpaeneHHe HaH60nbWeH npOCTpaHCTBeHHOH BbiTRHyTOCTH 
C06biTHR 1 n - HanpaaneHHe HaH60nbwei1 BbiTRHYTOCTH B nnOCKOCTH, 

2 w ... ... Go' w nepneHAHKynRpHOH n 1 , a n3 - HanpaaneHHe HaH nbWeH C*aTOCTH 
e 3Toi1 nnocKOCTH /pHc.1/. Ocb, coenaAa~aR c HanpaeneHHeM aeK
TOpa n1 ,RBnReTCR O~TPYH B npeAnono*eHHH 0 TOM, 4TO rr-p
B3aHMOAei1CTBHR HMe~T ABYXCTpyi1Hy~ cTpyKTypy. AHaroHanbHble 3ne
MeHTbl MaTpH~.tbl /1/ npeACTaBnR~T C06oH CYMMy KBaApaTOB KOMnOHeHT 
HMnynbCOB BTOpH4HbiX 4aCTH4 (Pj ) B CHCTeMe KOOPAHHaT rnaBHbiX. 
ocei1: 

D+ 
- 2 

Qt ... I Pt'i 
1"'1 

n+ - 2 
Q2 = I Pet ' 

1•1 

n± .2 
Q3 .. I.Pa ' 

i•l i 
/2/ 

H onpeAenR~T npocTpaHCTBeHHY~ CIIOPMY aaaHMOAei1cTBHR. EcnH 
Q 1 -Q 2-Q3 , TO C06biTHe CellepH4eCKH-CHMMeTpH4HOj eCnH Q 1»Q2 , 
Ql »Q3 H Q 2 -Q 3 ,• C06biTHe o6naAaeT LtHnHHAPH4eCKOH CHMMeTpH
ei1; ecnH QcQ2 '"' Q1,Q2>>Q 3, To co6WTHe nnocKoe, HanoMHHa~ee no 
CIIOpMe AHCK. 
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PHc.J. CxeMaTHqecKoe H3o6p~eHHe 
Q.

1 
11rnaBHI>IX ocen". 

p 
B pa6oTe 6YAYT paccMOTpeHw 

TaK*e OTHOWeHHR nepeMeHHbiX Q2/Q 1 
H ~/Q2 , onpeAenR~He COOTBeTCT
BeHHO BWCTpOeHHOCTb BTOPH4HWX 

Q
1 

~aCTH~ OTHOCHTenbHO HanpaaneHHA 
_.....--T -"'- nl Ill nnaHapHOCTb co6WTHA. 4eM 

1
/ ~ MeHbW6 BenH4HHa OTHOWeHHA Q~l, 

\...._ Q, _,/ ~ TeM 6onbWeH BWCTpOeHHOCTb~ xapaK• 
..__-- ....- TepHsyeTcA co6wTHe. AnA nnaHapHWX 

co6wTHH OTHOWeHHe Q8/Q2<<1. Oco6oe &HHMaHHe 8 pa6oTe YAenReTCR 
aHan....sy cTpyi1Hwx xapaKTepHCTHK aaaHMOAei1cTBMA "cellepHCIIITH11 H 
"TpacT11 • CCIIep~~tcHTH onpeAenAeTCA a cHcTeMe KOOPAHHaT rna8Hwx 
ocel'i cornacHo CIIOPMYne 

s. !., Q 2+ Q 3 -
2 Qt+Q2+Qs 

/3/ 

H npHHMMaeT 3Ha4eHHA OT 0 AnA KOAnHHeapHWX C06WTHH AO 1 AnA 
B3aiiiMOAeHCT8HH CellepH4eCKK-CHMMeTpH4HoM KOH~ypa~.tHH. nepeMeH· 
HaA TpaCT onpeAenAnacb TpaAHLtHOHHWM o6pa30M: 

R+ R+ - - .. 
T-mu I. I P1 . I I I I P 1 I, 

i-1 I i-1 
/4/ 

rAe P
11 

- npOAOnbHWH HMnynbC BTOPH4HWX 4aCTHLt OTHOCHTenbHO 
D+ 

ocH, AnR KOTopoi1 cyMMa ~ IPw 1 I HMeeT MaKCHManbHOe 3Ha4e-
1111 i•l 

HHe • BenH4HHa T MeHAeTCA OT 0, 5 AnA c<llepH4eCKHX co6wTHi1 AO 
1 : AnA KOnn~~tHeapHWX. 8 ~6oT/ 6yAYT TaK*e KOpOTKO paCCMOTpeHW 
nepeMeHHIIte ~ p:ut > H <Pin > , onpeAenlleMWe 8 CIIICTeMe KOOPAHHaT 
rnaaHwx oce111 H xapaKTepH3Y~He nonepe4Hwe pasMepw npocTpaHcT-
8eHHOM KOHCIIMrypa~.tHH co6wTHII: 

2 1 Q <P >•- s ' out n± 
2 1 

<P, > • -Qr 
n n± 

§3. CPABHEHKE 3KCOEPKHEHTAflbHWX AAHH~X 
C HOAEflb~HM PAC4ETAHH 

/51 

B Ta6nHqe npeACTaaneHw cpeAHHe 3Ha4eHHA KonneKTHBHWX nepe
MeHHWX AnA rr-p -83aHMOAei1cr&HM npH HMnynbce 40 r3B/c, a TaK
*e peaynbTaTbl paC4eTa 3THX nepeMeHHWX AnA C06b1THH 1 CMOAenHpo
aaHHWX no C$epH4eCKOMY Clla3080My o6~eMy H no MynbTHnepHCilepH4e-

3 
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CKO~ MOAenH. XOTft co6~THft ~30BOrO 06DeMa B cpeAHeM C~epH4e
CKH-CHMMeTpH4H~ Ill Anft HHX AOfl*HO awnonHftTbCft COOTHOWeHHe 
Q c Q 

2
- Q3 , a nepeMeHH~e S 111 T AOn>KHbl 6b1Tb paBHbl cooTBeT

CTBeHHO 1 111 0, 5, a 3Ha4eHH.FIX nepeMeHHbiX S , T , Q 1 , Q2 111 Q 3 
Ha6noAa~TC.FI 3Ha4HTenbHble OTKnOHeHH.FI OT OmHAaeM~X aenH4HH. Ta
KHe pa3nH4H.FI BW3BaHbl BnHftHHeM ~nyKTya~H~ B npOCTpaHCTBeHHO~ 
KO~rypa~HH BTOpH4HWX 4aCTH~ B C06~TIII.FIX 1 OC06eHHO CHnbHO npo
.FIBn.FI~HXC.FI npH nepeXOAe B CHCTeMy KOOPAHHaT rnaBH~X OCe~. TeM 
He MeHee Ha6n~Aa~HeCft B 3KCnepHMeHTe 3Ha4eHH.FI CTpy~HOlTH, 
B~CT~OeHHOCTH, a TaKme cpeAHHX nonepe4Hb1X HMnynbCOB <Pout> 
111 <Pin > o6D.FICHHTb BnH.FIHHeM ~nyKTya~~~~~ Henb3ft. Y4eT He~Tpanb
HWX 4aCTH~ B MOAenH c~epH4eCKOrO ~a30BOrO 06DeMa npHBOAHT K 
HeKOTOpOMy yMeHbWeHH~ ~yKTya~H~ Ill yaenH4eHH~ aenH4HHW C~epH
CHTH AO 0,49. 

Pac4eTw KonneKTHBHWX nepeMeHHWX, npoaeAeHH~e An.FI co6wTH~ 
MynbTHnepH~pH4eCKO~ MOAenH C y4eTOM MeTOAH4eCKHX OC06eHHO
CTeH 3KcnepHMeHTa,.noKa3b1Ba~T a cpeAHeM Hennoxoe cornacHe c 
3KcnepHMeHTanbHWMH AaHHWMH. 

lln.R 6onee AeTanbHoro aHanH3a Ha p111c.2 1-1 1 npeACTaaneHw pac
npeAeneHH.FI peanbHbiX Ill CMOAenHpoaaHHWX "-p -a3aiiiMOAeHCTBIIIH 
npH HMnynbce 40 r3B/c no nepeMeHHWM S 111 T. 

CpaaHeHMe 3THX pacnpeAeneHH~ noKa3waaeT, 4TO MynbTHnepH~e
PH4ecKa.FI MOAenb Ka4eCTBeHHO Hennoxo onHcwaaeT 3Kcnep!IIMeHTanb
HWe AaHHWe, XOTft CMOAenHpOBaHHble C06WTH.FI OTnH4a~TC.FI 6onbWe~ 
11CTPYHHOCTb~1 '. lienee 3aMeTHble t)acxomAeHHII MemAY MOAenb~ 111 

+ 
!,0 t- • 

••• 

T • 11) 

• 6> 
0 fl) 

2,0 

:; ~ 
•• H 9 99 

+ t ~ 9 9 

t,D 
0 

0 

0 

0 

0 

•• 0 

9 •11. 0 

D,ZS 

••• 

0,50 s 

• I • o 
... 0 

0,75 

Pnc.2. Pacnp~eneHHe "_,P -
i38HMo~AcTBHA npH HMnynhce 

-

fJI 

40 r3B/c no BenHqHHe c;epHCHTH: 
a/ B 3KCnepHMeHTe; 0/ B MynhTH
nepHWepHqecKOft MOAenHj B/ B MO
AenH CWePHqecKoro wasoaoro 
o&!.eMa. 

~ 
4Z 

&,0 

4,0 

z.o 

• Q) 

• f) 
6 ,, 

~ 

* * * ••• ..j :,• ... 
6 

•• 6 
•• 6 •• 6 •• 

• 

• 
6 

• 
• 

6•' 66 • 

Dl- .. 1 .. I I I 
6 i 

0,5 0.6 0,1 0,8 0,9 fJI 
T 

Pnc.3. PacnpeAeneHHe "-p
BSaHMOAeftCTBHA npH HMnynhce 
40 r3B/c no 8enHqnHe TpaCTj 
a/ a 3KcnepHMeHTe; 0/ a 
MYnhTHnepHWePHqecKoA MOAenHt 
a/ B MOAenH ~puqecKoro wa-
90BOrO oObeMa. 
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PHc.4. Pacnpep;eneHHe 77-P-co6biTHH 
'iiO""ii'e.rrHt~HHe cosO, rp;e 0 - yron 
Me~y OCbiD CTpyH H nepBH'IHbiM Ha
npaBJieHHeM Oy'l:Ka: a/ B 3KCnepH
MeHTe; 6/ B MYJibTHnepH~epH'IeCKOH 
Mop;eJIH; npepbiBHCTOH JIHHHeH noKa
saHo pacnpep;eneHHe B Mop;enH c~e
PHt~ecKoro ~asosoro o6beMa. 

3KcnepHMeHTOM npoABnAOTCR a opHeHTa~HH rnaBHbiX oceH. Ha pHc.4 
noKaaaHo pacnpeAeneHHe "-p -aaaHMOAeHCTBHH no aenH4HHe c;:;so;-
rAe 0 - yron, o6pa30BaHHbiH OCbO C eAHHH4HbiM BeKTOpOM n 1 /OCbO 
CTpyH/ ~ HanpaaneHHeM ABH~eHHA CTanKHBaO~HXCA 4ac-
TH~. BHAHO, 4TO B CMOAenHpOBaHHbiX C06b1THAX OCb n1 OpHeHTHpoaa
Ha B OCHOBHOM nOA MeHbWHMH yrnaMH K nepBH4HOMy HanpaaneHHO. 
CpeAHHe 3Ha4eHHA yrna 0 B MOAenH H B 3KCnepHMeHTe COCTaBHnH 
COOTBeTCTBeHHO 15° H 19°.PacnpeAeneHHe dN/d!cosO! B MOAenH 
~aaoaoro o6DeMa H30TponHo. 

Hennoxoe cornacHe pac4eToa KonneKTHBHbiX nepeMeHHbiX AnA co-
6biTHH MynbTHnepH~epH4eCKOH MOAenH C 3KCnepHMeHTanbHbiMH AaHHbi
MH n03BOnHnO O~eHHTb BnHAHHe HeHTpanbHbiX 4aCTH~ Ha BenH4HHY 
3THX nepeMeHHbiX H OpHeHTa~HO rnaBHbiX OCeH. 3Ha4eHHA KOnneKTHB
HbiX nepeMeHHbiX, Bb14HCneHHble C y4eTOM 77°-Me30HOB H HeHTpOHOB 
B CMOAenHpoaaHHbiX coGbiTHAX, TaK~e npeACTaaneHbl a Ta6nH~e. BHA
HO, 4TO HeHTpanbHble 4aCTH~bl yaenH4HBaOT CTPYHHOCTb B3aHMOAeH
CTBHH H npHBOAAT K yMeHbweHHO senH4HHbl SOT 0,22 AO 0,175. 
Yron, o6paaoaaHHbiH ocbo CTPYH c nepBH4HbiM HanpaaneHHeM ABH~e
HHA aAPOHOB, yMeHbWaeTCA npH 3TOM AO - 9 °. Y4eT HeHTpanbHbiX 4ac
TH~ B CMOAenHpOBaHHbiX C06b1THAX npHBOAHT K yeenH4eHHO BbiCTpOeH
HOCTH BTOpH4HbiX 4aCTH~ BAOnb OCH CTPYH H K yMeHbWeHHO nnaHap
HOCTH B3aHMOAeHCTBHH. CpeAHHe nonepe4Hble HMnynbCbl C06b1THH B 
MynbTHnepH~epH4eCKOH MOAenH < P ;ut > H <Pfn > nocne A06aene
HHA HeHTpanbHbiX nHOHOB H HeHTpOHOB 803paCTaOT. 

§4. AHAnH3 nPOCTPAHCTBEHHO~ KOH~HrYPAUHH 
"-P-B3AHHO~E~CTBH~ B 3ABHCHMOCTH 

OT MHO*ECTBEHHOCTH 3APRIEHHMX 4ACTHU 

nocKOnbKy B 77-'P-CTOnKHOBeHHAX npH pa3HOH MHO~eCTBeHHOCTH 
3apA~eHHbiX 4aCTH~ AOMHHHPYOT pa3nH4Hble MeXaHH3Mbl pO~AeHHA /Ha-

6 • 

',lftt, 
'II: 

~ 

<S> PHc.S. 3aBHCHMOCTb cpep;HHx sHat~e-
• Q.) HHH BeJIH'IHHbl C~PHCHTH <8> OT MHO-... 6) 

0,61- A b) 

* 
~eCTBeHHOCTH sapKEeHHbiX 'laCTHQ 

A _, 

A 
A n ± B 77 p -CTOJIKHOBeHHHX npH 

• p •40 fsB/c: a/ B 3KCnepHMeHTe; 
A 6/ B MYJibTHnepH~epH'IeCKOH MO,D;enH; Oit • • • B/ B MO,D;eJIH C~epH'IeCKOI'O ~aSOBOI'O A • 

I o6beMa • 

1 HTl I I I I I I 

~it • Q) 

"' IS) -• 0,4 
• 6 b) 

0 1 4 ~ ~ lo ~~ 14 ri* A 
A t -

A ... 0,'51--

A ... • • • 
0,21- A • -

1. 

o.~~ : -

PHc.6. 3asHCHMOCTb cpep;He:H seJIH
'IHHbl paSHOCTH 1-<T> OT MHO
~eCTBeHHOCiH n+ B IT- 'p -CTOJIK
HOBeHHHX npH H;OyJibCe 40 fsB/c: 
a/ B 3KCnepHMeHTe; 6/ B MYJibTH
nepH~pH'IeCKOH MO,D;eJIH; B/ B Mo
p;eJIH C~epH'IeCKOI'O ~aSOBOI'O 

o6beMa. 
I I I I 1 I I I 

o 4 6 e 10 i2 ilf n* 

npHMep, npH ManOH MHO~eCTBeHHOCTH n± npeo6naAaOT AH~paK4HOH
Hble np04eCCbl H o6pa30BaHHe nH~OB 4epe3 pe30HaHCbl/, ecTeCTBeH
HO npeAnOnO~HTb, 4TO KOH~Hrypa4HA 77-p -B3aHMOAeHCTBHH MeHAeT
CA C H3MeHeHHeM MHO~eCTBeHHOCTH n+• Ha pHC,5 H 6 noKa3aHbl cpeA
HHe 3Ha4eHHA CTPYHHbiX xapaKTepHCT;K S H~A pa3HOH MHO~ecT
BeHHOCTH 3apA~eHHbiX 4aCTH4 B peanbHbiX H CMOAenHpOBaHHbiX C06bi
THAX. KaK BHAHO H3 pHCYHKOB, npH cpa&HeHHH C MOAenbO C~epH4e
CKOrO ~aaosoro o6DeMa npH acex MHo~ecTBeHHOCTAX n± ~ 4 Ha6no-
AaOTCA 3Ha4HTenbHble OTKnOHeHHA B KOH~Hrypa4HH 77-p-co6b1THH 
OT c~epH4eCKH-CHMMeTpH4HOH KapTHHW, T.e. peanbHble B3aHMOAeHCT
BHA npH BCeX n± o6naAaOT 8 OCHOBHOM ABYXCTPYHHOH CTPYKTYPOH. 
npH4eM C ysenH4eHHeM MHO~eCTBeHHOCTH n+ OT 4 AO 10 CTPYHHOCTb 
C06b1THH cy~eCTBeHHO yMeHbWaeTCA, a AnA-3Ha4eHHH n+>10 aenH4H
Hbl <S> H 1-<T> npaKTH4eCKH He MeHAOTCA. MynbTHnepH~epH4eCKaA 
MOAenb HennOXO OnHCbiBaeT 3aBHCHMOCTb. CpeAHHX BenH4HH <8> H 
1- <T > OT MHO~eCTBeHHOCTH 3apA~eHHbiX 4aCTH4 B C06biTHH AnA 
ManLJx 3Ha4eHHH n ± , a AnA n±> 10 Ha6noAaOTCA 6onbw~-te paan~-t4~-tA 
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PHc. 7. 3aBHCHMOCTh cp~ sHa'leHHii AHaroHaJihHhiX 

;ne;;;HTOB MaTp~ Mat3 <Q1>, <Q 2 > H <Q a> OT MHO-

::a:eCTBeHHOCTH sapmr;eHHhiX 'laCTHq D± B IT-p -CTOJIKHOBe-

HWIX npH p = 40 f3B/c: a/ B 3KCnepHMeHTe; 6/ B MyJihTH

nepHWePH'IeCKOA MOAeJIH; B/ B MOAeJIH cWePH'IeCKOro ~aso
Boro o&beMa. 

•lll < • 0) ---
<tr I I I I I It! I I I I I I I~ PHc.8. 3aBHCHMOCTh cpeAHHX 3Ha'le-

0.7 ! fj ! ~ HHA BhiCTpoeHHOCTH Q 2/Q 1 H nna-

HapHOCTH Q3/Q 2 OT MHOllteCTBeHH0-

0.51- 4 * 4l CTH 3apmr;eHHhlX 'laCTH~ D+ B IT -p -
A A • f -.. . • • l BsaHMoAeAcTBHRX npH HMnynhce 

0.!1- • t o + t 40 f3B/ C: a/ B 3KCnepHMeHTe; 

: 
1 

._ 6/ B MyJihTHnepHWePH'IeCKoA MOAeJIH; 

O.!l- I B/ B MOAeJIH c~epH'IeCKOI'O ~a30BOI'O 
• • 1 c • n, • & 1 111 • • "• o&l.eMa. 

B MOAenH 11 3KCnepHMeHTe. TaKoe no&eAeHHe nepeMeHHWX <S> H<T> 
MOlKeT fiWTb BW3BaHO Cll~MM npH~HHaMH: npH MallWX MHO>KeCTBeH
HOCTRX 3apfi>KeHHWX 4aCTHQ B MOAenH B y3nax MYllbTHnep!4~epH4eCKOH 
~eno4KH npeo6naAaeT pe3oHaHCHOe PD*AeHHe aApoHOa, a np~ 6onb
WHX D± fionbWYIO ponb HrpaiOT CTaTHCTH~eCKMe KnaCTepw, KOTOpWe 
OTJll14aiOTCfl CHMMeTpH~HOH KO~Hrypa~HeH B ~a30BOM npocTpaHCTBe 
H AalOT 6onbUJHe 3Ha4eHHfl nepeMeHHWX <8> • H 1-,<T>. 

Ha PMC,] noKa3aHW 3aBHCHMOCTH OT MHO>KeCT&eHHOCTH D+ AHa
roHallb~JleMeHTOB MaTpHQW /1/ 8 pean~HWX 14 CMOAe:llHpOBaHHWX 
co6wTHfiX. B 3THX nepeMeHHWX pa3nH4Mfl Me>KAY Myn~THnepH$epM4e-

8 • 

CKO~ MOAenb~ ~ 3KCnep~MeHTOM npoRBnR~TCR e~e C~nbHee. np~ 

60J1bW~X MHOlKeCTBeHHOCTRX npOCTpaHCTBeHHaR KOH$Hrypa~·~R CMOAe-
n~poBaHHhiX n-p ~B3a~MOAe~CTB~~ np~6n~>KaeTCR ~ C$ep~4eCK~-
c~MMeTPH4HOH KOH$~rypa~t-t~ co6b1T~i1 a MOAem1 $aaosoro o6aeM'a, 
np~ ManbiX MHOlKeCTBeHHOCTRX 3apRlKeHHbiX 4aCT~~ n± =4.6,8 pac-
XOlKAeH~R Me>KAY MOAenb~ ~ 3KCnep~MeHTOM He3Ha4~TenbHble. 

60nbWOH ~HTepec npeACTaBnReT TaK>Ke ~3y4eH~e BbiCTpOeHHOCT~ 
-+ 

BTOp~4HbiX 4aCT~~ Q2/Q 1 OTHO~~TenbHO oc~ c1pyi1 n 1 ~ nna-

HapHOCT~ COfihiT~H Q3 /Q2. PacnpeAeneH~R OTHOWeH~H Q2JQ 1 ~ 

Q
3

JQ
2 

B 3aBHC~MOCT~ OT MHOlKeCTBeHHOCT~ D± npeACTaBneHbl 
Ha p~c.8. B~AHO, 4TO "-p -aaa~MOAei1cTBHR np~ ecex 3,Ha4eH.~Rx 

D+ xapaKTep~3Y~TCR BbiCTpOeHHOCTb~ 3apRlKeHHbiX 4acT~~ OTHOC~-
TenbHO rnaBHOH OC~ 01 . C yeen~4.eH~eM MHOlKeCTBeHHOCT.~ n+ Bbl--
CTpoeHHOCTb yMeHbwaeTCfl H Anfl ~ ~,10 ~MeeT nocTOfiHHOe 3Ha4e-
H~e. MynbT~nep~$ep~4ecKaR MOAenb Hennoxo on~cbiBaeT AaHHhle 
3KCne~MeHTa B o6naCT~ Manto~X MHO>KeCTBeHHOCTeH. 

Way4eH~e nnaHapHOCT~ .~r-p -cofibiT~~ np~ ~Mnyn~oce 40 f3B/c 
noKa3biBaeT xopowee cornact-~e 3Kcnep~MeHTa KaK c MYni•T~flep~$ep~-

4eCKOH MOAenb~, TaK ~ C MOAenb~ C$ep~4eCKOro $a30BOiO o6ae1'4a. 
3TOT pe3ynbTaT roBOp~T 0 TOM 1 •4TO , IT-P-CT011KHOBeH~fl JlP~ 
P = 40 f38/c o6naAa~T ~~n~HAP~4eCKOH. •Cio1MMeTp~ei1. 

HHT·epecHo OTMeT~Tb, 4TO K-p-aaa~MOAei1cTBHR npH .. ~Mnynbce 
8,25 f3B/cl1/ H "-P -aaa~MOAei1cTB~R np~ 4 f3.B/c H. 25 f3B/c! 21 

np~ ManbiX ·MHOlKeCTBeHHOCTfiX BTOp~4Hb1X 4aCT~~ OTnl14.a~T.Cfl nnaHap
HOCTbl01 KOTOpafl He On~CblBaeTC.FI ·q~n~HAP~4eCK~M ·$a3QBbiM 06aeMOM. 
Co6b1TIIIR IJP -cTonKHOBeH~i1 npH ~Mnyn~oce ,22.,4 f3B/c .RBnR~TCR 
nnaHapHblM~ np~ BCeX MHOlKeCTBeHHOCTRX D±/&~. 

§5. BbiBO,llbl 

1. KoH~~rypa~~R "-P-e3a~MOAe~cTB~H np~ ~Mnyn~oce 40 f3B/c 
npH BCeX MHO*eCTBeHHOCTfiX 3apfllKeHH~X 4aCT~~ fi± HMeeT AByx
CTPYHHblH xapaKTep ~ He Mo>KeT 6~Tb o6aRCHeHa an~fiHHeM ~nyKTya
~~H B pacnpeAeneH~fiX BTOp~4HbiX 4.aCT~~ B ~a30BOM npOCTpaHCTBe, 
a TaK>Ke BnHfiH~eM He~TpanbH~X 4.aCT~4 1 KOTOp~e He y4aCTByiOT B 
onpeAeneH~~ CTpy~HblX xapaKTep~CTHK. 

CTpyi1HOCTb "-P-a3aHMOAeHCTBHH yMeHbwaeTcfl c pocTOM MHo
>KecTeeHHOCT~ ~ Anfl D ± > 10 npaKT~4eCKH He MeHfleTCfl. 

2. Co6b1T~R "-p -cTO:IlKHoBeHJ.1H np~ P = ~0 f3B/c npH ecex 
MHO*eCTBeHHOCTfiX fi± OTn~4~JCfl BblCTpOeHHOCTb~ BTOp~4Hb1X 4aC
TH4 OTHOC~TenbHO rnaBHOH OCH n 1 • C yaen~4eHMeM MHOlKeCTBeHHOCT~ 
aapn>KeHH~x 4acT~~ BbiCTpoeHHOCTb yMeHbwaeTcfl ~ AnR n ± ~, 10 ~MeeT 
nocTOfiHHoe 3Ha4eH~e. 

KoH~~rypa4~fl. "-p-e3a~MOAeHcTB~i1 np~ ~Mnynbce 40 f3B/c 
B $a30BOM npoCTpaHCTBe o6naAaeT 4~n~HAPH4eCKOH CMMMeTpHeH. 

' ' ' 

t; j 
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3. MynbTHnepM~epH4ecKa~ MOAenb Hennoxo onMcwaaeT cpeAHHe 
BenH4HHW paCCMaTpHBaeMWX B pa6oTe KOnneKTHBHWX nepeMeHHWX. 
0AHaKO HCCneAOBaHH~ 3aBHCHMOCTH cpeAHHX 3Ha4eHHH 3THX nepe
MeHHWX OT MHO*eCTBeHHOCTH 3ap~*eHHWX 4aCTH~ B Co6WTHRX noKa-
3WBaOT 3Ha4HTenbHWe paCXO*AeHHR Me*AY MOAenbO H 3KCnepHMeHTOM 
B o6naCTH 6onbWHX 3Ha4eHHH D+ • 

B o6nacTH Manwx MHO*eCTBeHHOCTeH n+ Ha6noAaeTc~ Hennoxoe 
CornacMe 3KCnepHMeHTanbHWX AaHHWX C MynbTHnepH~epH4eCKOH MO

AenbO. 

AaTopw awpa*aoT 6naroAaPHOCTb COTPYAHH4eCTBy no HccneAoaa
HHO MHO*eCTBeHHWX npo~eCCOB Ha 2-MeTpOBOH nponaHOBOH ny3WPbKO
BoH KaMepe 3a noMO~b a pa6oTe. 
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