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KaK M3BeCTHO , ,-.-,, 80% coy11apeHMi'i npM BblCOKMX 3HeprM/lX conpo-

HaM6onee npOCTO M3Mep11eMWX B 3KcnepMMCHTe xapaK TepMCTM K MHOmecT ­

BeHHWX npoueccOB OTHOC/lTC/l TaK Ha3weaeMwe TononorM 4eCKMe Ce4eHM/l 

M MX Koppenll UMOHHWe MOMe HT W. 3TM BeAM4MHW HeCMOTpll Ha MX MHTerpa nb­

HWi'i xap aKTep B COBOKynHOC TM HecyT AOCTaT04HO 11eTanbHy~ MHIOpMaUM~ 

o npouecce. 

8 TO me BpeM/l Teo peTM4eCKMi'1 aHanM3 TOnonorM4eC KMX xapaKT epMC-

HOro pomAeHMR,conpRmeH co MHOrMMM TPYAHOCTRMH,OCHOBHaR H3 KOTOP ~X -

3aKOHOMepHOCTeH H ceoHCTB pa3nH~H~X npo~ec c oe . 

B nocne11Hee 0peM11 e xoAe np eo 11oneHMll 3TMX npo6neM pa 3 BMBaeT­

c11 MHOrOKOMnOHeHTHWi'i no11 xo 11 B TeopMM MHOMeCTBeHH o ro po m11eHM/l/I/, 

MCXOAllmMi'i M3 HanM4M/l B KaMAOM aKTe B3aMMOAei'1CTBM/l HeCKOAbKMX Mexa­

HM 3MO B o6pa30BaHM/l BTOpM4HWX 4aCTM U, 3TOT no11xo11 pa3BMBaeTC/l B opra­

HM4eCKOi'1 CB/l3M C rMnOTe3oi'1 cymeCTBOBaHM/l KnacTepoB, Ha6n ~11aeMWX 

Ha onwTe KaK KOppenMpOBaHHWe rpynnw 4aCTMU. HHT epec K no1106HWM 

Mo11en11M o6ycnoeneH, B 4aCTHOCTM, 3KcnepMMeHTanbHblMM yKa3aHM/lMM Ha 

3Ha4MTenbHOe npeo6na11aHMe BTOpM4HWX 4acTMU, po m11a~mMXC/l He Henoc­

pe11crneHH0'21. 

HMme B paMKax npe11nomeHHOi'1 leHOMeHonorM4eCKOi'1 MHOrOKOMnOHeHT­

HO i'i MOAenM ABYX MexaHM3MOB npe11naraeTC/l nonblTKa e11MHOro onMCaHM/l 

TOnonorM4 eC KMX xapaKTepMCTMK M MX 3HepreTM4eCKO i'1 3aBMCMMOCTM AA/l 

pa3nM4HW X TMnOB CTanKMBa~mMXC/l 4aCTMU; BW/lCH/leT C/l IM3M4eCKMi'1 CMWCn 

pa 3 AM4 HW X MexaHM3MOB o6pa30BaHM/l M CBOHCTBa a11p o HHWX accouMaUMi'i 

/KnaCTe poB /. Ha OCHOBe peaynbTaTOB MOAenH 11e na ~Tc11 npe11cKa-
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3aH11R 06 ocu11nn11pymweA 3ae11c11MoCT11 cpeAHero 411cna HeATpanbHbfX 4ac­

T11U OT 411Cna 3apRmeHHblX -(n.),, . HeAaBHO 6wn11 nony4eHbl 3KCnep11MeH­
c 

TaAbHbfe yKa3aH11R Ha cywecTBOBaH11e 3TOro 3~~eKTa/ 3/, 

§ I. Mo4enb CTp011TCR B npe4nonomeHl111 0 cywecTBOBaH1111 ABYX 

MeXaH113MOB pom4eHl1R 4aCT11U B a4poH-aApOHHOM npouecce: 

a/ 411ccou11au1111 cTanK11eamw11xcR n11411pymw11x 4acT11u c 06pa3oeaH11eM 

BTOpl14HblX; 

6/ He3aBl1Cl1MOro 11cnycKaH11R pa3HOro COpTa tteATpanbHblX a,11poHHbfX 

accou11au11A /KnacTepoe/ c 11Jocn11HOM I= O. 

OCHOBblBaRCb Ha 3Tl1X npe,11nonomeHl1RX JIAR eepORTHOCTl1 pacnpeae­

neHl1R no 411cny KnacTepoe, 11MeeM 

l,j 
Wn.1.'llz,·. :: o(. (-{, Rn (<nJ)'\. f. '<n.i)) ... , 

, ,,. J 'J Hz\' (1) 

r4e ii( , J.j - eepo.RTHOCTl1 -ro 11 J -ro KaHanoe 411ccou11au1111 

HaneTamweA 4aCT11Ubl 11 4aCT11Ubl M11weH11 COOTBeTCTBeHHO, 11, ,<n( ';> 

MHOmeCTBeHHOCTb 11 cpeAH.RR MHO)l(eCTBeHHOCTb KnacTepoe T11na .t, 
f,,(<11>) - nyaccoHoecKoe pacnpe4eneH11e,*1 

,llnR nony4eH11R Ha6nm4aeMoA 11HTerpanbHOA xapaKTep11cT11K11 - Tono­

nor114ecKoro ce4eHl1R - Heo6xo411Mo npocyMM11poaaTb /1/ no 411cny eo3-

MomHbfX KaHanoe 411ccou11au1111 11 no 411cny KnacTepoe, YYl1TbfBaR np11 3TOM 

JaKOH coxpaHeH11R JapRAa, 

JlnR KOHKpeTHoro ~eH0MeHonor114ecKoro aHan11Ja MomHo npe4nonom11Tb 1 

4TO CTanK11Bamw11ec~ 4aCT11Ubl A11CCOU1111pymT He 6onee 4eM Ha .Tpl1 4acT11-

Ubf 11 4TO eepo.RTHOCTb 411ccou11au1111 Ha TPl1 3apRmeHHbfi 4aCT11Ubf paetta 

KaK AnR HaneTamweA 4aCT11Ubf, TaK 11 AAR 4aCT11Ubf M11WeH11 15'. ,llanee 

npe4nonom11M AAR KnacTepoe cne4ymw11e MOAbl pacnaAoB: 6 ('6·.,.TT'll"1 1T 0 ffct4) 

H/~OpMyna (l} , 11MemwaR RCHbfA ~113114eCKl1A CMbfCA, HaXOAl1T 06oc­

HOBaH11e B paMKax TeopeTl1KO-noneBblX MOAeneA B np116n11meH1111 npRMOAl1-

HeAHbfX nyTeA, KOTOpoe RBnReTCR TeopeTl14eCKOA pean113au11eA r11n0Te3bf 

n11,1111pymw11x 4acT11u. 14I 

2 

{r.>•1•,·11•J,8(8➔211•211:11'11·z~~ ~11tcxeMa np11 3'FOM He 11CKJU>4aeT B03MOllCHOC1;11 

pacnaAa KnacTepoe 4epe3 npoMe•yT04HWe pe3ottattcw. 

HeTpYAHO noKa3aTb, 4TO 113 ,{I) B- paMKaX c.11enaHHblX KOHK'peT-

HblX 4onyweH11A pacnpe4eneH11e no MHOmecTBeHHOCTl1 3ap.RJKeHHWX 4aCTl1U 

a np-oueccax op➔ 11c1,+X 0 (a= P,P,K.t#7t.t) 6yAeT 11MeTb 

Bl1A/5/ r~·· 21 · c~1 
~. = 11.2 f p" U) P...-2. ~:} + 2o<(.t-oe) fa P;,l&) Pii~~-~~) + 

n=O "T [¥] (2) 

(.t-ctfI: Pnl&)~.-, (a) 
il:O °"2"-2;,. 

r4e Cl 11 .& - cpeAH11e 411cna KnacTepoe, pacna.11aii>w11xcR Ha ,11ee 11 4e-

Tblpe 3apRmeHtti.1e 4acTl1Ubl COOTBeTCTBeHHO, o( "'. eepO.RTHOCTb npo,1111c­

cou1111poeaTb He 6onee 4eM Ha OAHY JapR*eHHym 4acT11uy, [Al - uena.11 

4aCTb 411Cna ft 

§ 2,, CpaBHeH11e C 3Ki:nep11MeHTanb~blMl1 AaHHblMl1 no pp,-pp,-k±p.-ntp­
B3a11MOAeAcTBl1RM noKaJan~, 4TO npeAnomeHHaR cxeMa ,11ocTaT04HO xopowo 

,. OOIICblBaeT 3Kcnep11MeHTaAbHYIO' Cl1Tyau110 np11 · 3Hepr11RX. PL ~ l 00 f3B, 

CpaeHeH~e nioeo411nocb·c 11cnonbJOBaH11eM 3Kcnep11MeHTan~HbfX pe-

3ynbTaTOB, ony6;11KOBaHHblX B pa6oTax 16111 COOTBeTCTBYIOWIIX cne,11ymw11M 

3Hepr11RM: I/'pr, S= 189 f38 2; 2/pp, s· = 193,386,570, 

762,962; 2025, 2810, 3970 f3B 2; 3/K"p, s· = 277 f3B'\ 4/K,.p 1 

S = 189 f3B 2; 5/ ITTp, $ = 1!4, 189 f3B2; 6/ 'fTp 
I

S = 189, 

277~ 386 f3B 2• 3Kcn~p11MeHTanbHbfA MaTep11an BKnj~an 185 T04eK no 

3ap.R,110BbfM pacnpe4eneHl1RM 11 35 T04eK no cpe4HeA MHO)l(eCTBeHHOCTII, 

,lln.11 napaMeTpoa a 

4eCKOA 3a
0

Bl1CIIMOCTl1: H/ 

II t 6wn ew6paH cne,11ymw11A 0114 3HepreT11-

Cl = a.1. ( fii ¾
0 
)".t 1 

./ = a3 (fn ¾,.)'12 
(3) 

x/TaKOH ew6op OCHOBaH Ha CBR3M 3TMX napaMeTPOB co cpeAHeA 
/5/ 

MHomeCTBeHHOCTblO <nc) ::; 2q + ~J + t-o/0\ • 
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r Ae napaMeTpbl llJ. , Cl~, ,£:l3 pa3Hble AJl.11 pa3Hb1X np·o1.1eccoe. np111.1eM 11x 

MOmHO napaMeTpl130BaTb e~eA~Hoe BblpameH11e ~ OOMOlllblO Mace~ 3ap.llAOB 

CTaJ1Kl1Ba1011111xc.11 aAPOHoe 151 • np11 3TOM 3KCnep11MeHTaJ1bHble ~04K11 0011Cb1Ba-
-y2 295 IOTC.11 BOOJIHe YAOBneTSOpHTenbHO: /1- ==-m .:::.-1 ;6, B Ta6J111ue n~11BeAeHbl 

COOTBeTCTBYKlllll1e .:HOMY on11caHl110 3Ha4eH11.II napaMeTpOB Clj_ 1 o, , , , , 

Ta611111.1a 

ll .1. °'2 i 
ll L 

3 
o( 

pp O, IOI:!:,0,022 .~ 1 .655.!,0,085 0,047:!:,0,(/04 0,774.!,0, 753 

---
rP O,IOl.!,0,022 I,630:!:,0,090 0,047.!,0,004 o',774-0,753 

¥,-p 0,059.!_0,013 I,894.!,0,076 0,028.!,0,002 0 ,694-0 ,675' 

-
i<;+_p 0,059.!,0,013 I,8~8.!,0,081 0,028.!,0,002 0,694-0,675, . ' . 

11-p 0,033.!_0,007 2,038.!_0,070 0,016.!_0,00I '. 0,649-0,630 

rr•r 0,033.!_0,007 2,012.!,0,075 O,OI6.!,0.00I 0,649-0,630 
' 

§ 3, npoaeAeHHbl~ MOAeJlbHblA attan113 aaeT B03MOmHOCTb caenaTb p.114 
'" 

BblBOAOB O npORBJleHl111 tteKOTOpblx 3aKO~OMepHOCTeA ~HomeCTBeHHblX pacnpe­

aeneHl1A 11 11X KOppenRU110HHblX napaMeTpoe np11 BblCOKl1~ 3Hepr11.11x, ~-­

TaKme o npo.11eJ1eH1111 onpeaeneHHblX pa3J1111.111A 3Tl1X xapaKTep11cT11K e 3ae11-, 

C11MOCTl1 OT COpTa cTaJ1K11Bal011ll1XCJI 4aCT11U, 

a/ Pacnpe4eJ1eHl1.II no MHOmecTBeHHOC~l1 p~CW11P.IIIOTCR C pocTOM 

3Hepr1111 /pacnpe4eJ1eH11R 3Ha411TeJ1bHO w11pe nyaccOHOBCK11X C aaHHOA 

cpe4HeA MHOmeCTBeHHOCTblO/, np111.1eM CKOpOCTb pacw11peH11R pa3Jll14Ha AJIR 

pa3Jl114HblX npoq~ccoa:, ¼p' < vi<-p < Yrrp np11 ceepXBblCOKl1X 3Hepr11.11x, 

TaKylQ me ynop.11401.1eHHOCTb np11 pocTe 3Hepr1111 npO.IIBJIJIIOT 11 cpeAH.11.11 MHO­

JKeCTBeHHOCTb 11 OCTaJlbflble KOppeJIRLll10HHble napaMeTpbl • fz ... ·+3 , -!(, , 
0TMeT11M, 4To 3Ta cJ1a6a.11 pa3H111.1a pocra napaMeTpoe a 11 '6 ( lt.?(pp~ < 

<tJ2(ip)<. a2cn,i)np11eoa11T K pacry111eMy c 3Hepr11ei1 pa3n111.11110 Memay KOppeJ1.11-

4 

·, 

u110HHblM11 napaMeTpaM11 npo1.1eccoe Cl t-f' 11 C(p (i\== p,1<,11). XOTOpoe 

MOmeT 6b1Tb cy111eCTBeHHblM np11 04eHb Bb1COKl1X 3Hepr11.11x. 

6/ KaK B11AHO 113 i»opMyJlbl (3) ,OTHOWeH_He cpeAHHX 'IHCen KnacTepoa 

/ LI H "', pacnaAaOUIHXCJI COOTSeTCTSeHHO Ha A Be H 11en1p-e 3ap111<eHHblX 

'laCTHijbl,' 

.OTHOWeH11.II 

Hl! 3aBl1.Cl1T 

- a(s) ,._ 2 13 m-. 
OT 3KeprMl1, np114eM nOP.IIAOK 3Ha4eHl1.II 3TOro 

COOTBeTCTByeT i»113114ecKoA KapTl1He, ·rAe 

1.1er~pex1.1acT111.1Hoe o6pa3oeaH11e 

Ha ABe Cl1CTeMbl C H30CnHttaMH 

-c 113ocn11ttoM I = O pac-naAaeTc.11 cHa1.1a.J1a 

11 ;, I 2 = I, 1<0Topbl~, a· cao10 01.1epeAb, 

pacnaAalOTC.11 Ha 7T -Me30Hbl, ~erK-O,o~11AeTb, 4TO TaKylO c11Tya1.1110 MOmHO 

nony1.111Tb, Hanp11Mep, paccMaTp11ea.11 1.1eTb1pex1.1acT111.1Hoe aapoHHoe o6pa30-

eaH11e KaK COCTOJIHl1e ABYX BeKTOpHblX j -Me30HOB C 1130Cfll1HOM,pae­

Hb1M Hyno: 

w[{£9J1"' 0➔ 'l-t'f-➔ TT•trTT"f1°] 

w[(j)')1"°- ~ 09"➔ 7T~lrTf'Trj 
2. 

(4) 

e/ 6wcTpOTHoe pacnpeaeneH11e npoayKTOB pacnaaa KnacT.epa a 

np116.nl'lmeH1111 1130TponHor-o pacnaaa a c11cTeMe noKo.11,. c npeHe6peJKeH11eM 

Macco~ TT -Me30Ha,aaeTc.11 HOpM11poeaHHblM Ha ea11tt11uy Bblpamett11eM 

D (:t,llJ = .[ 2 di 2(j-~,)]-.1 ~ ~ e~p·[_(J-.ff.l·] dm· 2d~ ' 
(5) 

r Ae :J, - 6blCTpoTa pacnaAa10111eroc.11 KJ1acTepa ,· J - 6b1CTj>OTa 3ai»11K­

c11poaaHHOA 1.1acTl1Ubl OT pacnaAa KnacTepa, ! - napaMeTp annpoxc11Ma­

u1111*1. 

PaccMaTp11aa.11 pacnaA KJ1acTepa e c11cTeMe noxo.11· . #<. = 0 , 01.1e­

tt11M cpeAHl1e Maccbl pacCMOTpettHblX B MOAe.J111 ABYX4aCTl14HblX r'I 4eTblpex-

4aCTl14HblX aApOHHblX o6pa30~aHf:• HeTPYJIHO fl011Y411Tb/B/: 

M(i)-=: 2 (tu; 1-<PT~>) 2 l Ji~ ,D(:1,o)JJ 
- -Y/2 (6) 

fof,i) = 2 M c2) 

M/8 cny1.1ae pom4ett11.11 1T -Me30HOB ewpameH11e xopowo arrrrpoKCHM11pyeTcH 

np11 3Ha4eHl111 a.::::. 0,72/ 7/, 
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r .11e Y ~ Ii! '¾,:t 1 < f\) - cpeAH11A nonepe•rnblA 11Mny.nbc 

T11U-, noAcne.nRR e (6} ~blpa>KeH11e ,11.nR ]).(H,o),Haxo,1111~ 

BTOP,114Hb1X 4ac-

- . k !~ 
M(2) ~ (m; t < P/)) 2 : (? ~ (1 l 

np11 (rT)=o.4 f3B/c. d:::. 0,7 no.ny4aeM COOTBeTCTBeHHO 3Ha4eH11R 

Mcz}=- .0.765 f3B,"A;,I) .:::: I,530 f3B, 

HHTepecHO OTMeTl1Tb. 4TO Macca ABYX4aCTl14Horo oOpa3oaaH11R OKa­
J 

3a.nacb paeHoA Macce s> -Me3oHa. 

i 4. ~erKO B11AeTb, 4TO 113•3a Ha.n11411R B MOAe.n11 ABYX- 11 4eTbl· 

pex4aCT114HblX /11MeeTC.R B B11.IIY TO.nbKO 411c.no 3apR>KeHHblX 4aCTl1U/ K.nac­

Tepoe MOAe.nb 4onycKaeT cy111ecTBOBaH11e onpe,11e.neHHOA CTPYKTYPbl B TOno­

.nor114eCK11X xapaKTep11cT11K~x npou;cco~191 ;· 

a/ B c.ny4ae Tono.nor114ecK11x ce4eH11il oHa 3ae11c11T OT npe,11e.noe 

cyMM B Bblpa>KeHl111• (2) • 

60.nee 11HTepecttoA B 3TOM CMblc.ne xapaKTepl1CTl1KOil RB.nReTcR cpe,11-

HRR MHO>KeCTBeHHOCTb HeilTpa.nbHblX 4aCTl1U' np11 4>11KCl1POBaHAOM 411c.ne-

3apR>KeHHblX <n,> , Jl.nR npoCTOTbl paccMOTp11M c.ny4ail. Kor,11a npOTOH 
"!c: 

,1111ccou1111pyeT He• Oo.nee 4eM ~a 0/IHY 3apR>KeHHYKf 4aCT11UY / o( = I/, HMeeM 

[tt,-21 . 
\x/nc. :::: f Pnli) Ph,-Z_zca) • (a) 

11:0 2 rl 

'ncno.nb3YR (a)' • .nerKo no.ny411Tb 

<110\ =: ( + (o,2l) w.i.-yw,,c 
C: 

(9) 

no,11cTae.nRR co11a Bblpa>KeH11e ,11.nR U½i , 11MeeM/ 9/: 
- ' • C. 

0( 112) 
<rio). :: C -t- Ca+ a2.}· e -tZ, - (at(I~)' n,:-!p~2, . 

n, tt r:(-~) lo (IO} 

l-Yz( a2) 
( 2 1, ) ( ) p ~ & II : if ti · R J. . ' <no) =Ct- 1+- 2p+J.i I C / p=. ,2, •.. , 

n, a [!z. {- C) 
s r ti 

r 11e LP(',.) - no.nHHOMbl hrrepa. 

6 

iir 
/J., 

. ' 

}I' 
l I, 

H3 (I 0} B11,IIHO • 4TO B03MO>KHbl ocu11.n.nRU1111 <no>n B,110.nb or110al!f­
c 

111eA, HMeHHO, 

HaXQJll1M• 4TO 

pewa.11 HepaeeHcTea <11 0~ ~ <no). np11 pa3HblX n1:, ·, 
11c:. 11c+2 

·(11,)n, < '<no)n,-ti 1 11c::: 'JP t-l 

< »o ),, > <no),, 
2 

, n,=1p-i,'1 1 npi-t 
42 XO (II} ' , .. x-=,,, < r , 

r.11e XO 
p npoOeraeT c.ne.11yo11111A pRA 3Ha4eH11A: 

p 0 I 2 C 3 4 
~) ')' 

, ... 
x~ = 0,5 o.3a 0,315 0,272 0.241 

:;(12) 

KaK B11,IIHO 113 (I 2), np11 AaHHOM ')( BTOpOe HepaeeHCTBO B {I I} Bblno.n-. ' 
HReTC.R ,110 HeKoToporo p. noc.ne KOToporo no.ny4eHHaR CTPYKTypa cr.na­

>KHeaeTcR /cM~p~c.I/. 

HMe~11111ecR 3KCnep11MeHTa.nbHble 11aHHble He npOTl1BOpe4aT npe11cKa-

3aHHOA BblWe CTPYKType. 0Hl1 npoRB.nR~T xapaKrepHyo CTPYKTypy 4>yHK• 

UHH <».),, C Bbtno.na>K11BaH11eM ee np11 Oo.nbW11X 11.nR 11aHHOil 3Hepr1111 3Ha4e-
c:. 

H11RX tic np11. OTHOCl1Te.nbHO MaJJblX MHO>KeCTBeHHOCT.R~• r Ae MO>KHO npO• 

BeCTH npoeepKy npe~_cKa3aH11il no <n.)11c • 3Ta ee.n11411Ha ee11er ceOR 

B 3KCnepHMeHTe no-pa3HOMy, Hy;HO, OAHaKo, OTMeTl1Tbt 4TO 11MeHHO 

np11 Ma.nblx MHO>KeCTBeHHO~TRX ,11114>paKUl10HHa.R 1111ccou11au11.11 Ha.nera~11111x · 

4acr11u uer OTHOCHTeJJbHO OOJJ,bWOA ~KJJaA /CM, p11C, 2131 /. Y4eT 3TOro 

4>aKTOpa 3aMe4are.nbHblM o0pa30M MeH.ReT Kapr11Hy, Ha p11c,3 np11ee,11eH 

rpa4>11K. noKa3blBao11111A OTHOCl1TeJbHble BKJJa,llhl JeHTpaJJbHO~ 60JJaCTl1 11 

4114>paKUl10HHOA 1111ccou11au11K np11 pa3Hb1X MHO>KeciaeHHOCTRX 3apR>KeHHblX . . . 
4acr11u. Ha p11c.4 np11ee11eH rpa4>11K 3Kcnep11MeHTaJ1bHblX '3Ha4eH11A (11 0)n 

, .. C 

C y4eTOM BKJ1a11a TOJlbKO ueHTpa.nbHOil oOJJaCT~~ 

KaK JJerKO BHAeTb H3.p11C. I 11 4. 3Kcnep11MeHTaJlbHa.R
0

c11ryau11R 

xopowo eocnpOl13B0/IHTCR npe/lCKa3aHHblM MOAeJlbID XO/IOM 3aBl1Cl1MOCTl1 

cpe11Hero 411CJla HeATpaJJbHblX 4aCT11U OT 411CJli j~p~>Ke~HblX • (no~ 
. ~ 

K CO>KaJJeHl1IDt 0/IHaKO, OOJJbWHe 3Kcnep11MeHTaJ1bHble OWl10Kl1 He n03BOJIRIDT 
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nposeCTH OOJJee AeTanbHOe paCCMOTpeHHe C YT04HeHHeM 3Ha4eHHA napa­

MeTpOB MOAenH a "·" 
0/ npe4nonaraR ~e3aBHCHMoe HcnycKatt11e 4acTHU 113 KnacTepa. · 

MOmHO npeACTaBl1Tb ABYX4aCTl14HYIO ~YHKUl110 pacnpeAeneHl1ff no OwcTpOTaM 

a a114e 

8 

+ 

' 
~ 

4 

3 

2 

J. 

0 

]){t~L•~2i.!/J = 'J>(t.':Jc) · ]>{:12,:Jc) • 

(n.)n, 

nc 
0 t 8 ~ ~ m q ~ ll ~ 

PHc. 1 

(no)n, V V 

1 

: : I 1:~j~-r.::r1--. 
/l,.tt . 

I II ,A-'_L 
j1~r r r,s 

• 360 
----4 200 
-·- 0 125 
--o 2.5 
-,c 10 

+ 6 8 10 12 •+ 16 18 

PHC. 2 

8 

(13) 

n, 

f 
~ 

o.81- fn, 

Clt, 
j 

t _,_ 
0 2 4 

30 (n.)n, 

-20 

0 10 

¼ I f 
f 

n~ 
6 B 10 12. 

PHc. J 

, r 1 I 'l 
I ~I 1 I I I 

2.0 · 30 to 
PHc. 4 

n, 

l1cnonb3YR Bblp~-~~HHfl' ]) (~ ,:1,:.) 11 'Jf--'iJ(Ji 1'~2;:,,:) 1 M~mHO ABYX4~CT114HYIO 
' 2 I 

nony11HKAI0311BHYIO KOppenRU110HHYIO ~YHKU~IO C (u II ) -1.. J 611c ,!_ ~ ,u._ 
II <IJ' <I• - d' I - i J __. 

npe4cTaB11Tb a cne4y10meM a11,11e: • - •, ~iJ J;i2 .!''I. :J, d;12 

CnJ:JJ,~z) = frn, G fo1-:f2) + ]),.c 
(14) 

r,11e t;.{~1-j2)= z;s R1<p[- {~~~·Yj_ rayccoBCKOe pacnpe,11eneH11e. a He 

3ae11cRm11e OT OblCTpoT K03~~11u11eHn1 tt11c 11 Dnc. ,11a10TcR. pa3Hb1M11 

BblpameH"1RM11 e 3·ae11ci,,MocT11 o-r Tononori,,11 11, : I/ 'n<- :: 'f pt- 2 

2/ n,=1p1-'7 I p = O, I, 2 •• JBI 
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~ 
AHaJ111311p.y11 3TY 3aBIICIIMOCTb np11 3KCTpeMaJlblfblX 3Ha4eHIIRX x:fi 

}( <<. .L 11 X >:;> l ,nony'laeM ,llJIR 

1/ 1C <c.J.' 11._>?.1 

-,t ~p , i)~ ,,. .. : 11.:: ipn, 

* ~ r-:. , D"" p., ; 11, ::.ir+1 , 

2/ X>..>i, 11, >>J. 

ttc.>>I: 

P= ~.1.,2,.- •• 

*"'f''3, .1>-r': 11,:ip .. 2, 

,.. .,, pl, J)- p 1 ; 01, = 1P~ ~, p"' C1c, I, Z, • • • 

KaK BIIJIHO lt3 (15) B CJ1y4ae MaJtblX 
I 

X 

-{Is) 

(16} 

, -4TO COOTe-eTCTByeT 

OTHOCltTeJlbHO ManoA AOJle KJlacTepoa, pacna4acm11xc11 Ha ABe 4aCTIIUbl, 

K03il)ll)11u11eHTbl A- 11 D BeAYT ce611 no-pa3HOMy B 3aBltCIIMOCTII OT TOno­

Jl(trllll co6btTII.II n, . : CJteAOBaTeJlbHO, OCUltJIJIRQIIII KOppeJIRUIIOHHOii iliYH­

KUIIII Cn .. (SJJ., ~2) B 3aB11c11MocT11 OT n, Mor yT yKa3&tBaTb Ha eo3pac­

TaH11e BKJ1a4a B MHomeCTBeHHblA npouecc 6onee MHOro4aCTll4HblX 061eKTOB*! 

§ s. B aaKnC'leHHe OTMeTIIM~ 4TO npoBeAeHHblA BblWe B paMKaX MO­

AeJIII il)eHOMeHOJIOr114ecK11A aHaJlll3 yKa3blBaeT Ha B03pacTammym POJlb MHO· 

ro4aCTll4Hblx aApOHHbtx accou11au11A /KJfacTepoe c 11.., ">-.4 /_ s· npoueccax 

c 60JlbWIIMII MHOmecTBiHHOCTRMII, paCCMOTpeHlle KOTOpblx He Tpe6yeTCR 

AJISI on11caH111t 3Kcnep11MeHTOB np11 OTHOC11TeJ1bHO Manwx 3Hepr11ax / FL ~ 
100 r3B/c/. 

XapaKTepHOA 4epTOA noJty4eHHblX BbtpameH11il /lJlll TOOOJIOrl't4eCKMX 

xapaKTepMCTIIK IIBJISleTCR IIX HeTPIIBllaJtbHaR 3aBIICIIMOCTb OT TOOOJ10r1111 

npouecca he: ; Pa3HaR 3aBIICIIMOCTb OT ffc. np11B0/IIIT K BblBOJIY 0 

B03MOmHOM OCUIIJIJ111pycmeM OOBeAeHIIII yKa3aHHblX BblWe xapaKTepllCTIIK, 

Oo4TBepm.11eH11e taKoA 3aBIICIIMOCTII roeopllT B 0-0Jlb3Y npeAnomeHHOil cxe­

Mbl pomAeHIISI BTOPll4HblX 4aCTIIQ 4epe3 pacnaA KJlaCTepoB B npouecce MHO­

mecTBeHHoro pom4eH1111, KpoMe Toro, pa3Jtll4Hoe nose4eH11e 3TIIX xapaK-

*
1

3aMeT11~, 4TO TaKoe ocu11nn11pymmee noee4ett11e 4n11 Tononor~-

4ecK11x ce4ett11A 6btno nony4eHo TaKme e pe4meBcKoil cxeMe c MHoroKpaT­

HblM BaKYYMHblM 06MeHOM/IO/, 

IO 

·r 

a' TepllCTIIK B 3aBIICIIMOCTII OT 3Ha4eHIIR BeJlll411Hbl X = 't ./ 11aeT cse11e-

HIii! 0 KOJlll4eCTBeHHOM COOTHOWeHIIII JIBYX4aCTll4HblX II 4eTwpex4aCTll4HblX 

KnacTepoe, paccMoTpeHHwx e Mo.11en11. 

ABTopw rny6oKo 6naro4apHw H,H,6oronc6osy, A.H,Taexen1143e 3a 

OOCTOIIHHYC Hay4Hyc nOAJlepmKy. Mb! swpamaeM CBOC npll3HaTeJlbHOCTb 

B, A ,MaTBeeey, 8. K ,MIITPCWKIIHY, JI, A, CJten4eHKO 3a OJIO/IOTBOpHbte 06cy11{-

AeHIIR, 
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