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npomenmaH .U8TOM Dpom.noro rona B ny6He EOH~p8BDBB DO ~B3BE8 BWCOEBX &Beprall 

DOnBe.na HTOr O'l&p&nBoro 8T8118 RCC.U&nOB4RBB CBOi!CTB Tp8X"'4CTR"'RWX .U8DTOBBWX p8CD4.110B 

34pHlK8BBbiX K -Neaoaoa. Tenep& ylKe WOlKHO roaopaTlio o TON, 'ITO ycnemao aaEOB'IJI.nca 

nepBblil nepaon BWBCBOHBll OCBOBBbiX xap&IT&pRCTU:, T&IBX, B4DpHNep, E&I BSpHABT B38B

MOn81!CTBHH, OTB8TCTB8BHblil 38 8TH p8CU8Abl 0 H H8"18.UOCh n&T8.UhB08 EO.nB"'OCTB&HBOe H3y"'e-

uae nponeccoa 

+ 
B caaaa c &TBN BnTepecno npoc.nenRTh DyTh pa3BBTRll namax aaauBll o pacnanax- K 

W830ROB, DOJlBOCTB RTOr DpoJl8.U8BROil pa60TW R o6cynBTh BOBWO Dpo611&Mb ! 0 BB EOT0pb18 o6-

pBW8HO B B8CTOBW88 Bp&Wll BBBN8BB8 ~B3UOB. 

K OCORB 1964 rona cywwapaall CT8TBCTBE8 BCOX na6opaTOpBll Napa COCT8BR.U8 YlKO 

5 x/ 
DO"'TII 3 • 10 c.ny"'&OB • 3TO D03BOIDUIO K8ll8lKHO YCTSRO!IBTh noNBRBpyli)[]!Rll B p8CDSA8X 

r(K )/r(K 
fl3 • 3 

DBJlOB, BNOJOIIIYJO ~YBA8N8KT811hll08 3R4"18KII8 n.nR DOIIBN8BRll paCDSAKbiX CBOACTB 

-pac

K -Me-

30BOB0 B HIIB"'DY f _ I f + -QTBOWOKRO ~pW~TOpo!I,-T&Ili<O IIB.nliiOJIIYIOCH BSlK-

BOA xapBETepRCTBEOA K t -pacna.noa. 
3 

Ha6paBBWA CT8TBCTB"'8CXBA N8T8pR811 JlBII B03MOlKHOCTh BDIIOTHYIO llOJlOATH X EOIIB-

"18CTB8HROMY pem&BRJO T8ERX BODpoCOB, ICBX 3B&pr&TB"'8CE8st 38BJICHMOCTb ~pM~SETOpoB, 

npo6neNbl fl - e -yBRBepc411hliOCTB R R8110lt811hBOCTB. no-BRnRNONy, '18CTh B3 3TH X TON 

6yJl,eT pBCCMOTp8B8 B C8M08 611HJK8Amee Bp&MHo 

+ + 
1 • Ocaoaable xapBETepBcTaJta pacnfinoa K f -,p v 

npeJKA& '18M D&peATII E p8CCMOTp8HBIO 31CCll8pHM8BT8RbHb!X ll8BHbiX 0 Tp&X"'SCTH'IHbiX 

neDTOBHbiX p8Cll8A8X 38pHlK8BHbiX K -M830HOB0 Mbl Bb!IIBW8M 31l8Ch BOCKORbKO OCBOBHb!X 

~opwyn a noacaaM TepwaaonorxJO. B caMoM o6meM cnyqae M8TpH'IHbiA aneMeRT pacnana 

K!._ f-: IT0 V BM&OT BR)l/
1/: 

x/ Pe'lh BJ1&T o K f 0 8B811R3RpoBaBBbiX llliWb '18CTH'IHO. 
3 

3 



Ill - 0' ( p 
K 

- p - p 
" f 

- pv ) ~ u v 
0 

I 
u f 

I 
A 

(I ) 

rne P K 

CTB9HH0 1 8 

p TT ' 

0 I R 

Pf H 

A' 

p V - 4-HMUyJILCbl l:aOH8, DHOHU, neDTOHA H R9l!TpRRO COOTBeT

B 3aBRCHMOCTH OT BRUa B3aHMOU8l!CTBH!I RM810T cnenyromyro <jlop-

MY! 

0 A I-
I 

v 0 
I 

A' ( P - P ) ] a 
K TT y a J [ f + ( PK + P rr ) + f 

• A1 - f P a P P 
T K 1T 

T: 0 1 = a a{3 

3nec& f + Jl f T-<jlop!ll<jlaJ:TOpbt, 3 a BHC!IInH9 OT SH9pl"UR rr0 - Meaoaa. 

EcnH nouc~HTaTL no nayro sepo!ITHOCTb 
+ 

K- f -pacnana, TO oua 6yneT 3aBHC8Tb, 

BOo6me roBOp!l , OT BC9X STHX <j>opM<jlaKTOpOB H HX KOM6HHaoll'll. 01JH8KO, ITOCKOnbKY HaC B 

nanbHeArneM 6yno T HHTepecosaT& V -Bap1!8HT B38RMOU9liCTBH!I 0 TO Mbl p8CC MOTpHM BC9 

<jlop!o4ynhr nmt V - TJma caHae n. BbmarneM ceil•wc oTuorueaxe 'taCTOT pacnana 
+ + r ( K - ) ; r ( K - ) 3TO OTHOlli9HH9 nonHOCTbiO ODRCblB89TC!I napaMeTpOM .; 
Jl3 0 8 

= f / f 
- + 

( B np91lf!OnOJK9HHH DOCTO!IHCTB8 <jlopM<jlaJ:TOpoB) • 

R 

+ 

I ( K~ 3 )= 0,651 +0, 126(+ 0 , 0189(~ 
r ( K-t. ) 

o 3 

(2) 

.nerKO BHJleTb, 'ITO 3TO ypaBHeHHe HMeeT !lBB pemeHH51, COOTBeTCTDY JOutrY.: o npeneneHHO'R Be -

nH q:uae .; • Ho , KpoMe o TnorneHR!I '18CTOT pacnana , napaMeTp 

JO<e p11n saepreTH•re cxHx R yrnoBhiX pacnpeueneaail R nonRpR38UHIO 

~ x apaKTepaayeT TaK-
+ + 

I<--M930H8 H3 K- . 
1"3 

nn!l RnniOCTpaUHH apHB91l9M 31l9Cb OllHO H3 TSKHX pacnp eueneHHfi - SHepreTH't9CKM A CIT9KTp 
+ + 

ll - -MesoHoB aa K ~ 
3

- pacrrana B noKoe: 

dT/dE - f (E)(~ f(E ) •;+f(E ) , 
ll t I" 2 I' 3 ll 

(3) 

r ue f i ( E ll) - H9KOT0pb19 <jlyRKIIHH OT 3H9prHR /l -M930H8, 3uec .. YlK9 <j>opMa CU9KT-

pa onpeuenoeT ouao aaaqease napaMeTpa ( • CnenyromeA BaJO<HoA xapaxTepacTaxoA 
+ 

K- fs - pacnauos HBnHeTcH saepreTa~ecKa!l cTpyKTypa caMHx <jlopM<jlaxTopoB. HanR'!Re 

<jlop!ll<jl8KTOpoB Cliii38RO C BRpTyanhHbiMH CRnbRbiMH B38RMO/l9l!CTBHHMR, R8llpRMep, T8KOrO 

BH.ll8t 

4 



:t 

v 

BHpTyanbHble 6 apuoa •' A 3TOI! llRarpaMMe uMeJOT cymecTseaao 6onbWBe MBCCb1, 'I&M llB:>Ke 

U&l<CHMllllbHO B03M OJKH8 ll 3Heprllll 

p b1 6yJlyT 38BHC8Tb OT aaepr1111 "
0

-Me3oaa llOCTaTO'IHO cna6o. HanRweM f + II 

B Cll&llY!Olll8M BH)I&; 

f = A ( 1 

~ 

+ ·\: + __s._, ) ' 
m 
" 2 

+).. _q_) 
- m• 

" 
31l&Cb A+ II A -nocTOHHHble MHO>KHTenH, MeHblliHe eaHHHilhl, 

(4) 

2 2 2 
q = m + m -2m E 

X 11 K 7T 

II -l<OBCTBHTbl, C TBKBM BBJ]OU ¢QpM~8KTOpoB CBR38HO H8CKOllbKO npo6n&M. 3TO, 

Bo-nepj3b1X, CTe1I8Bb 3Repr&TB'I9C!<OI! 38BBCBMOCTB, T.e. B9nB'IBHil KOa<jxpBllB&HTOB ).. 

eo-BTopb1X, Tpe6osaiCBe fl.- e -yuxsepcanbHOCTB ( A+ KfL & =A+ Ke a ), a TBK:>Ke se

n B'IRHa oTnoweHBS! A I A + 11 K :': pacnane (aanoMHBM, 'ITO 113 Tpe6osaaal! ue-
f1.3 

aapyweauol! SU 3 -<:BMMeTpaa nonJKHo 6b1Tb A_ I A + = 0 ). Eme onuu xpyr eonpocos, 

+ 
oTaocK!IlBXCR x K f 

3 
- pacnanau,xacaeTCH B03Mo:>KRocTa onpeneneHHH cTeneua aenoxan~-

uocTa po:>Kil&HBR nenTOHOB. 0TKB3 OT liOKilllbHOCTB npBBOIIBT l< TOM;y, 'ITO ¢QpM~Il1CTOpb1 MO

ryT 3aeac&Tb u e TOllbKO oT cyuMapaoro 4-aunyn~ca, nepenaBaoro nenToaau, uo a oT xalK-

aoro a3 4-aMnynhCOB P f 11 P t • Taxxw o6pa3ou, IIU8CTO onaoA xapaJCTepaoA se-
2 1 

liH'IBHbl q 2 = ( p K - p r. ) = ( p f p 2) 2 6 t f 
2 

Ubi 0 Sl38Bbl BBeCTR llBB napaU8Tpa1 HllHpiiMep: 

2 

q2 = (P 11 -P"), 

q' '= (PK-Pe) : 
1 

nocKOllbiCy Tenepb &CTb TpH B831lBHCBMbiX 4-BMnyllbC8 1 TO &CT&CTB&BHO 6blnO 6bl OlKII!IBTb 

H0l1Bli8RHH B UllTpii'IBOM 9li&M&RT8 Tp&X ¢QpM~IlKTOpoB BM8CTO IIBYX /IIIli liOICilllbHOII sex-

/3/ 
Topuol! CBS13H. Ho, IBK MOJKRO noi<a3aT~ , BJCnBJl oT Tp&Tbero, aoeoro sei<TOpa MOJKRO 

BKlll0'111Tb B 1188 llpe:KIUIX - f + ( p K + p") a+ f _( p K - p") a ·B peayllbTBTe MllTPH'IRbiA 

aneueBT He H3 M&Rli8TCll1 8 liiiW& HOS!Bllli&TCll !IOBOliHBT&IIbRllB 3BBHCHMOCTb ~OpM~IlKTOpoB 

OT 'lli&Ha, OfiRCb1B810lll~l'O R8110IIlJibHOCTb nponecca, Jlrut CliY'IIlll 'IHCTOII B8ITOpHOI! CBli3B 

~pM~8KTOp npBMeT Cll&llyJO!IlBII BBn: 

5 



f+=A+(l+.\+ 
q ~ ' ~ 

-+ q 
m~ ~'+- ). 

rr m ~ (5) 

" 
«<>B.ITOp /' xapa.J:TepRayeT CT&D&Hb H&JIOIUlJibHOCTB, Anfl JIOitBJibHOrO o6pA30BAUll neJITOHOB 

P. • 0. Jil, HBII:OH&D, IIOCJI&AH&e, HB '19M H&06XOARMO OCTBHOIIHTbCll , - aTO OCBOIIHb18 a~o~pa-
+ + 

li<&BBH an" nonHpR38DRR p. - -w:eaoaa 113 K ;a - pacn&Aa, JtoTopas BII:JIJO"'aeT 11 ce611 

II ltA"'&CTIIe DBpBM&Tpa BeJIB"'RHY e 
npB OTCYTCTBHH 11:81tOA-ltROO A9IIOJ111pB38DBH 8CHMM&TpHH B }TJIOBOM pacnpenen&HHB anell:-

TpoROB oT pacnana p. -M930BB 6yneT RM&Tb BRA 

1 + ( a P p. Cos () p. B ) Cos () e B (6) 

rae $ -aapaMeTp acaMM&TpHB I' - e -pacnana, P
1
,- ll&nB"'RIIa npoaon~oaoll aonllpaaana• 

p. -M930B8 R ()I'B • OeB -aa6mOA89Mbl9 yrnw MelKAY MJOOHHbiM B aneltTpoRHhlM Tp&-

Jtaua • eeJtTopoM MaraRTHoro non11 B TO'IIte pacnana p. -w:eaoua. 

+ ~ 
Ji!TaJt, ecn• p.- -ueaoa aa K p.a -pacnana ocTaHaBnaeaeTcll B AeT&II:TOpe, ero 

ltOMIIOR&RTB CDBHB BAODb MBrHRTHOro IIOJIB COXpBR!I&TCH B 8CHMM&TpHH 3JI911:TpoROB p8CDBAB 

OltOJIO aTOro H8Ilp8BJI9HII!I X8p8KT9pR3y&T CT&Il&Hb IIOJIHpR381lHR MIOOHS. 

C Apyrol\ CTOpOHbi, Mbl MOJKeM H&IIOCpencTBeRHO Bwpa3BTb B&nH'IHBY DOJlllpR381!RJI 'le

/ 4/ 
pe3 3H&prRIO MIOOH8 X OTHOill9JIB9 ljlopM<jlBitTOpoB B BRAe 

P(E)=f
0
(E) 

11 11 11 

2 

-----'---"-------"~.> e 

TaJtBM o6paaoM, Mbl BHOBb aueeu aaBHCHMOCTb 

Pp.= f (Ep.,e) 

X MOli<&M HaftTX OTCJOII8 napaM&Tp e , 3H811 B&nB'IHHy H DOBe aeHBe p p. • 

(7) 

Ji!TBit, Tenepb y HSC ecTb MRHHM8IlbHblft BDII8pBT, ODHCblBSIOII!Hft TpeX'IBCTH'IHble nen-

TOHHbl& p8CD8Abl 38pHlK9HHbiX K -M830HOB 1H Mhl MO)KeM DpHcTynHTb K 8Ha~"tB3Y BMeJO-

IllHXCSl 3XCll9pHM9HT8nbHbiX Jl8HHblX. 

2. Aaanaa aKcnepaM&HTanbablx ABHHblX 

3a nocnenHHA ron I1poH30li!JIR AOCTBTO'IHO 60JibWR9 H3MeHeHB!I 1<81< B CMWCJ!e HBI<OD-

neHHH 3XcnepHM9HT8nbHOrO MB.TepHana, T8K H B KOnH'I9CTB9HHblX OU9Rlt8X H9KOTOpbiX senHqHR. 

6 



Mhl ae 6y.tleM o6cylK.IlBTb anec& aonpoc o Tune caaaH, uocKon&xy yJKe xo apeMeaa npe.tlbl

.tlymero o6aopa
151 

nocTaToqno naneJKno 6yno ycTanoBJTeao npeo6nananae a KfA -pacua

nax BOKTOpHOrO aapHBHTB B3811MO.tlel!CTBHg. 0TM8THM JlHWb, 'ITO liCe 6e3 HCKJTIO'I811I>l HOBble 

.a;aUhl& nonTaeplK.IlaiOT nony'leRHbte paaee peaynbTBTbl. 

a) On:eaxa aenH 'I RHhl oTnomea x>~ <jlopM!jJBKTopoa 

.; MOJKHO p836RTb H8 'I&Tb!pe rpynnhl: 

Oll811X& .; R3 OTHOmeBRH '18CTOT 1 < K ,..A l ;r < K •A ) 

CII8ltTpoll 1-' - ll rr0 -ue30ROB 0 KOppe1lllllliOHHhl8 COOTHOllleRIIH p83JlH'IROrO pona, HBil>IIOIDH9-

ca <jlynuaeA · .; , a aJtcnepxMeRTbt no H3Mepellll l0 11onapaaan:aa 1-' 113 K 1-<A -pacn4.11a, 

ICOTOp8H T8KJKe 38BHCHT OT Bellli'IHHhl .; 

Haxweaee TO'IHblMH ua sTxx ueTo.tlB'Iec~x B03Mo~ocT&ll HBnHIOTCR on:&IIXH .; no 

<jlopMe 3HepreTR'I9CKHX CROKTpoB, ROCitOJTbltY ~pllllhle aJTB p83Jlll'lllhlX cna6o OTIIR'IBJOTC~ 

npyr oT npyra. Xoporno pa3Jlli'I&JOTCSI xpaabte nn• paan&~x .; ana HOilllpli381\HOIIHhlX COOT-

aorneaan, ao aaa'fHTen&able TPY.tlHOCTH, a a cagaa c aTHM u orna6Kx noSIBJTSIIOTCK npa onpe

neneaua aenK'IHRbl nonapaaan:•• xa,sa nenonKpll381lBORRbiX caollcTa cpen. 

8 nocnenaee apeuR ace a 6on~amaM qacne pa6oT naqaaaiOT Bcnonb3oaaTbC.!I paanH'fHor o 

BB.tl8 ltOppe1l"JlHOHHb!9 COOTHOM8HIIH 0 B 

17/ 

161 
BaKOTOpblX H3 KOTOphlX BCilOJTb3:YIO'l'CH H011b18 J\bl-

p8JK9HHH 0 R03BOJTSIIOlllll8 UpOBO.tliiTb .tlOCTBTO'fllO XOpornee pa3J18JT8RHe KpliBbiX .tlJlH p831lllqHbiX 
+ 

• HaTepecao cpaaai!Tb .tlBRHbte, cyMMBpoaaaable a nporunoronaeM o6aope o K- fA-
/5/ 

pacnanax 
1 

c nonyqeHHbiMH aa nocnenaall roll. 8 Ta6naue I npBaeneHbl nony'feHUbte aaa'le -

HBg .; R M8TO.tl, KOTOphll\ BCIIOJTb30BliiiCSI AJTR OII9HKRo 

Ta6n11 na 

Halla no 1964 r. H a 'I a n o 1965 r. 

AaTopbt 

I.M.Cobbs 
et al. /8/ 

I.L.Brqwn 
et al. / lO/ 

. A.M. Bo')· arski 
et al. 9/ 

M&TOA 

1-' + -aaepreTBqecxal\ 

cneKTp 

+ 
1-< -aaepreTaqe cKall 

cnexTp 

rr0 - IIMUYJTbCHbtll 
CII91<T p 

+ 
nonsrpaaanall 1-' 

+ 
\I.A.Smimitski, IIOJTHpH38IIHSI 1-< 

A.O. Weissen berg/ 23/ 

.; ABTOpbl 

-9 lt.Bi s.i et al. (13) 

-9 8.C.Klt6aTOB 
H .tiP • • I 

+2 T.H .Groves et al.(14) 

0 G.L.J en sen (15) 

0 G.Gidel et al. (16) 

7 

MeTO.tl 

+ 
1-' ...3aepreTaqecKHll 2 -2 
cneKTp ~ +2 

1-' - aaepreTaqec- 0 
KHll cnexTp 

"0 -HMnyn&c-

Hblll cneKTp 

llHarpaMMS na
JlHTUa(aaeprHR 

ll+ .... H rr0-Me

aoaa) 

-1+2 
-3 

1,3+0,9 
RJTB 

-5,2+0, 7 



2 

G.Gidal/11/ DOn11pH3aJI.HSI p. + 0 

B.P.Roe 0Taomeuwe 1,8 : 0,8 
et al. /12/ '18CTOT anw 

r(K+ )/f(K+J 
p.a • 

-8,5 : 0,8 

/11/ 
0Tuomeuwe 0 : 1,21 G.Gidal 

'18CTOT •n• 
f(K+)tr(K +) -8,5 + 1,2i 

p. a .a 

3 

G.Gidal 
etat/17/ 

l'.S.Sbakle/18/ 

B.C.Kyp68TOB 
• np. {6) 

V. Bisi 
eta!. /13/ 

B.ll.Roe 
et a!. /19/ 

B.P.Roe 
et al. 1/19/ 

B,C.Kyp6aTO:e 
u np. {6) 

2 3 

DOIIIIpB38.llHII p. + -0,15 : 0,90 
RIIH 

0TBOW8HB9 
"18CTOT 

f(K + )/r(K + ) 
p.a .a 

0T&omeuwe 

-4,05 : 0,75 

0 + 0,90 
R/IH 

-8,5 : 0,90 

0,64 : 1,00 
'18CTOT HnH 

r(K + )/ f(K + ) -7,3 + 1,0 
p. a ol -

0TBOW8BB8 0,3 : 0 ,8 
'I&CTOT H/IJI 

f(K + )/r(K +) -7,1 : 0,8 
ll a • a 

0Tuomeuue -0,2 : 0,8 
'18CTOT •n• 

f(K+ )/r(K+ ) 
P. a •• 

-6,5 + 0,8 

JCoppenan•• +0,8 : 2,0 
•)'- ·)' 

ltOppeiiSIIlBH 
0 + 2,0 

·)' -nenroa 

Ecnw npocyMMHpoBaT., nocnenuwe naoawe, nony'leuawe npa Rcnonb3oBaBaK scex Mero
+ 

I!Bit, ttpowe aaepreTR'I&CI<RX CD9ltTpoB p. - -M930BOB1 TO IIIIJI Cp81!B9B3B9W8HHOII B811H'IB-

Hbl ¢ RW88M: 

<( > - 0 + 0,30, 
I -

<.;~ = - 5, 71 + 0,30, . -
a nns scex aKcnep&MeHTOB, BI<IIJO'Iall cTapble nan Hbte, RMeeM cnenyromyro KapTitHY (nng on-

aoro pewe&R!I ( ) : • 
• 
• 

• • • • 
• • • •••••• 

-9 .. f. -7 ·6 -5 -4 • 3 • 2 -1 0 1 2 3 4 5 6 • ( 

J.i:s aroro pacnpeneneBHII swnoo, 'ITO senB'IHHa oTaomeuws <jlopwcjlaJtTOpoB ( c 6om.moll 

B8poRTHOCT .. IO 381tiii0"19H8 B npenenax - 1 <_ .; ":.. + 2 • 

6) 3uepreTJI'I8CK811 38BBCBMOeTb cjlopwcjlaltTOpOB 

K81t yJKe rosopwnocb swwe, paapeweaue sonpoca o cTpyKType <jlopwcjlaKTopos nocTa

TO'IIIO aaTpyliBHTellbBO • Tpe6y&T aaa'IBT&IIbBoro cTaTHCTB'!ecJtoro waTepaana. KpoMe aToro, 
+ 

ecn• Wbl anpBopx ue ssenew npennonoJKeBHe o 'IBCTOII V -<:Bli3B .~1111 lr £ 
3 

- pacnanos, 

8 



TO B00 6 me He CMOlK9M DOilY'IKTh OllH03 HB'IROrO Bb!BOilB, llOCKO!lhKY MOJK9T 6blTh: 

a) !lii60 <j>opMijlaKTOpbl He DOCTOliRHhl; 

6 ) nx6o ecTh npaMecx S - n T - callaell. 

Kaaanoch 6bl, 'ITO CBMhlM HBil9lKHhlld nyTew: llllll perueanSJ aToll rrpo6neMbl 9:Bn9:eTcll, ace-Ta-

KK rrpellBBPIITB!lhHOe yCTBHOB!leRJI9 B03MOJI(HOro Ha!lH'iHII llpHM9C81! HeBeKTOpRbiX TKDOB CBII

aeil C llOMOlllhiO llHB!lR38 TBXKX llBHHb!X0 KOTOph!e He 3BBIICliT OT ljlopM<jJBKTOpOB. TaKall B03-

MOlKHOCTh CYlllBCT ByeT - 9TO pa3!lR'IHOrO polla pacnpellO!leHHll DpK ljlKKCKpOBaHHO!I 9 HeprRR 

'7° -M930H4 (T.&. D pH H eMe HII!OlllHXCII ljlopMijlaKTOpax). nm1 peanK3aURII T4XOro Dp9JlDOilO

JI(9HKll Tpef5yeTC!I C~'4TKCTKKa DOpllllKa T b!CSI'I C06b!TKI!. E w e pa3 H4DOMHHM, 'ITO B HBCTORmee 

Bp91dll aa f5paa CTATKCTK'IBCKHII MBTepaan, ll03BOJUUOWHII DpoB8CTR STY paf5oTy, 0JlHBKO llOKa 

a a anwa E 
770 

= Canst ae npoaeaea. B CB9:3R c '3TJIM aa A_reMCR Kccneno!laHKew: BMe-

JOWHXCII naRHbrX B npennonoJKeaaa 'UICToll V -<:BR3K B K f 8 -pacnanax. 

KaK yJKe f5binO RBDBCBHO BblliiB, ljlopM<jlaKTOpb! MOJKRO IIp9/lCTaBBTh B BHt.iq 

Ha Tpe6oaaaag: 

'l r +=A+( I+ .1. +---;;;-
2 

) , 

11 

= A (1+>.. ~). 
m 2 

77 
1J. - e -YHIIB8pCB!lhHOCTR Mbl llOIIJKHbl BM9 Th 

" paayMRo npeanonoJKBTb, 'ITO 

IIpKf5nK3aTB!lhRO OllHHaKOB llllll 

XOil 9 HepreTK'19CKOll 3aBHCH MOCT!I ( T.e. B91lii'IHH8 .\ 
+ + 

K ~ 8 - B K ll~ p a cnapoa, T.K, o6nac"rH aaMeneaaK 

aaeprHH ~ -Meaoaa B o6e11x pacnaaax O'leHh 6nH3KH. 

B Ta6nxue 2 npaaeneabi ace HMeJOIUHecSJ ll8HHhle o aenx'iHae 

H3 

AaTophi 

J.L.Brown 
et al. / 20/ 

J.L.Brown 
et al. /10/ 

( C'IRTaSI A+ = A = .\ 

T a 6 n a u a 2 

M e T o ll· x 1< a 

0 + 
77 -e - Koppensmxll 

a aepreTH'IeCKHII CD9l<Tp 77°-Me30HOB H3 

K+ e! + nonaaH BepoHTao.cTh K :
3 

H K + pBCil8llOB 
!l~ 

/15/ 
G.L.J en sen et al. - ' 

/21/ 
G.E.Kalmus et al. aaepreTH'IeCKHA cnexTp 11° -Me30BOB H3 

K :. - pacnana 

/221 + 
G. Borreani eta!. B:MDyllhCHh!ll cnexTp no3HTpoliOB xa K ••-

9 

.\ 
+ R3 

-0,05 < .\ < 0,25 

.\ ~ 0,036 + 0,045 

.\ --0,0 20-.!: 0,027 

.\ ~ 0,02 + 0,04 
-0,03 

.\ = -0,04 + 0,05 



Kai Mbl BRllRM, CRTyailBR anecb TaKoBa, 'ITO HR'Iero onpeneneasoro, naJKe o aaa1te eena-

'IJlHbl >. 1 DOK8 R9nb3H CE838TL. 

8. npoeeplt8 rRnOTe3bl p. - e - YBBBepcBllbBOCTR 

+ 
Ol!BRM Ra uauueuee uay'leBHblX eonpocoe B K fa - pacnanax RBnseTCs eonpoc o 

npoeepite runoTeabl p.- e - yaueepcanbHOCTH. 11a STOll runoTe3bl cnenyeT, 'ITO 

A +Itoa =A +Kp.a 

>. +It a = >. +K a = >. • 
11ay'leHBeM STOll npo6neMbl aaBRMa7Iacb Mx'llfilBBcitaR rpynna, ony6na1tosaemas nepBble pe-

I'}[Ji 
3YnbTaTbl B J962 r. H llOliY"RBmaR B 

A+Itjt& • 1,07+0,18, 

A +K •• 

'ITO RBRliOCio 1I8pBblM yKa3aHHeM Ha npHMepuoe COBIIBlleH&e BeliH'IHS 
A +Kp.a • .A +x.a • 

/10,19/ B nan&seilmRx paooTax 9TOII rpynnbl oblna secitonblto yny'lmeaa TO'ISOCTb 

A+lt /A +K p.a o& 
• 1,08 + 0,14, B HpB RCIIOllb30B8BR 9TOro 3Ba'I8BIIR IIOlly'leHO 

A+Jt..,; 

>.up.;' 

0,01 ~ 0,08, 

0,05 + 0,065, 

B TO BpeMR Italt 83 ranoT83bl p. - e - yaaeepcan&aocTB ( A 

A +x:.ar= A+K = >. - - 0,02 + 0,027. 
p.a -

+K•I •A+Xp.a cnenyeT 

Kai Mbl BBllRM, nmr paapemeaRR npo6neubl p. - e -yuaeepcanbBOCTB ayJKBo eme aua

'111Tenbuoe noebllllea•e TO'IBOCTR 91tcnep•weaTa (no ltpaAuell uepe sa nopRllolt) a, NOli<&T 

oblTb, xa'leCTBeauo HOBhlll nonxon 1t aaanaay nauublx. 3aMeTRM, 'ITO cellqec eenR'IRHbl A 

A 0 RBXOllRTCR IIO ¢Qpue 9UepreTR'leCitRX R yrnoBbiX paciipel!eneBJlll Jl IIOnHOII B&poRTHOCTR 

pacnBl!a, a anecb Tpyl!Bo Oli<JlllaTio 6onlollloro yBeliJl'leHRR TO'IBOCTJI IIBll<e np11 llOCTBTO'lHO 

OollblllOM CTaTRCTR'IeCICON MBTepRalle. I1W8JCITCR 'IRCli8RHb18 Oll&BitR BeliJl'IBB 

A+ 

A 

(7,6 ~ 0,5) 

(-0,8 ~ 5,6) 

-2 -2 * 10 M9B celt, 

10-2 
Mae -

2 
celt * 

H l1liR OTHOlli8HRB A- I A + HMeeu A I A =- 0,1 + 0, 75. 
+ -

Eme paa B8fiOMHRM 0 'ITO R3 CTporoll SU 3 -cxeMbl cnenyeT 

4, n 0 It 8 ll b B 0 C T b ? 

A_/A+• 0. 

A B 
A /19( ... 

EnaacTeeuuoA paooTOII, paccwaTpaeaemell B03MOli<BOe OTitliOaeuae oT noitanbuoro polK-
115/ 

lleHRH nenTOBOB, RBnR8TCH paooTa 0 OCHOBBHSBR sa aH8liJl3e llaHHbiX, IIOlJY'l8HHblX RB 

10 



30-<:8HTHM9TpOBOll Xe - xaMepe. Y!a yrnoaoro pacnpeneneuag nnH ¢ (yron paaneTa 

y -KBBBTOB OT rr0 -Meaouoa) ou11 nonyquna BblpaJKeane, CBH3biBBJOmee eenii'IHHhl A 

a p. (eM. paanen 1) B BRne 

k 

rne k = coo st. nocxonbxy 

1 + p. 

A 11 

~2"' 
m 2 

I' 'lie MoryT 6b1Tb onpeneneHbl OllHOBp9M9HHO, 

ll01lbiT8eMC!I OI!9HHTb HX H3 KOCB9HHhiX C006paJK9HHll, nnH p. ~ 0 (nOI<SnbHOCTb) nyqmee 
+ 

aua'leuue nnll A 6bino uallneuo paBHbiM K .a - pacnan) A - - 0,01. 3To .naeT 

k • - 0,0 1, a TaKJKe CB!I3b M9JKllY P. a A B an.ne 

A • - 0,01 ~ 0,3 56 p. 

npyrHM B03MOJKBbiM MeTOnOM BaXOJKil9HH!I B91Ili'IHHbl p. HBnBeTC!I reuep11p0B8BH9 

K .a -pacna.noe no nporpaMMe MouTe-Kapno B npennonol!<eHHB 'IHCToll V -CBH3H C npo-

H3BOllb8blMR p. H A nnH aMnynbcuoro cneKTpa rr0 - MeaouoB H Tpe6oeauue, 'IT06Y 

nony'leuuoe pacnpe.neneuue coenano c axcaepuMeHTanbHbiMH .naHHbiMH. Aaanua nan Mai<CBMYM 

~YHKUHH npaanonOll06H!I llnH 3H8'19HH!I P. a 0,01 H .nng .noaepRTenbHoro ypoausr oxono 90% 

BHTepean 

- 0,01 < 1' < 0 ,03. 

3.necb TaKJKe MOJKHO cxaaaTb, 'ITO npo6neMa eme O'I9Hb .nanexa oT caoero paapemeHnH. 

n) npuMeCb S - B T- caHaell B 

. + 

+ 
K .a -pacna.ne l 

Ecnu ue npennonaraTb anpuopa, 'ITO K .a - pacna.n onucbiBaeTcH 'IHCTolt V-

CBH3hJO, Hnll 'IHCTOll S -<:BH3bl0, HnH 'IHCTOll T - CB!I3bl0, TO HYlKHO aanacaTb 

V
2

+S
2
+T

2
=1, 

rne v s • T xapaKT9pH3YIOT BKnanbl OT COOTB9TCTByJOrnRX CBH3elt B OTHOpMHpo-

eauuy10 ua enauany· nonuy10 aepoHTHOCTb nponecca. Auanua, npoaenenublll auanorn'IHO ToMy, 
/15/ 

KOTOpbllt npBM9HllnC!I nnH H8XOJKll9HB!I aenB'IHHhl I' , nan cnellyJOm&e pe3yllbTaTbl 

B) ~pM~aKTOpbl ROCTO!IHHbl9 

Is I < 0,2. 

I T I < 0,3. 

6 ) ~OpM~aKTOpbl He llOCTO!IHHbl9 

A 1 

-0,01 0,0 

-0,03 0,3 

-0,05 0,4 

-0,07 0,5 

-0,05 0,0 

-0,07 0,0 

11 

s fo LcMec11 

0,0 0,0 '!: 2 

0,0 -5,4 '!: 2 

0,0 -14,1 ... 3 

o,o -15,0 + 4 

0,28 0,5 ~ 2 

0,38 -3. 7 + 2 



3.o;8Ch L ~YU:IIKK MUCit.AaJD.JIOro Ip4JIAOIIOAO!SKI AIIK napaWeTpOB V 
CM&e.: s 1 

An• .o;syxwepaoro pacnpe.o;eaea•• no ¢ • ()' , rAe ()' - yroa wel!Uly aanpaBltenew 

B~eTa neDTOsa • 6•ccexTpKcoA yraa pa3n9Ta )' -4:BaJITOB OT tt
0

- Wlt3011a. 

5 . 3aXJIJO'DI'T9.111ioiW8 3aM8'!811Hll 

H Tax, Kaxosa ~e e B&cToKmee spew• CKTY~•• c K3y'!es•aw TpeX'IACTB'Inwx nenToa
+ 

HbiX pacnaAOB K - -Meaoaos ? Tlo-saAKwowy, woz..o C'IBTilTb AOKaaaaaww npeo6naAaa•• 

II9XTOpBOJ'O TIIII8. CRK39ft1 XO Tll R03WO:I<Hhl H800ltloWJl9 JlpKM9CK 

S38HNOA9l!CTRHll. 

s - • 1 - SB.pHiliiTOB 

YcTaJiosneJia , npa&Aa, eme se.o;oCTaTO'IHo TO'!HO, senii'IJIHa oTxoman• <j>opw<j>axropos 

<( > = 0 + 0,30 • npeAen ( , llo xpal!aell wepe ae 6om,mKll 

::: ( ~ + 2 

(an• <( > - 5,71 : 0,31), 

Tlony'leHbl npe.o;sapxTenLawe .o;aaawe o 6 aaepreTK'Iecxoll CTpyxType ~pw<j>axTopos x 

B03MO~OI! EenoKB.nbHOCTB p a cn&AOB, HO X HHM UOXIl H9nb3K OTIIOCIITDCK CXOnbi<O-JIH6y.o;b 

cepbeaao. 

+ 
fos op• B nenoM o see~ npo6neMe K f 8 - paCII8.AOB, MO~O CX8.38.Tb 0 'ITO B HBC-

rosmee spew11 nony'leHHbie peaynbTaTbl aaueTHnR nyTK Allnbael!ruero II3y'leRRR sonpoca. 

flOATB9plKJl9HH8 BO BC9X cna6biX B38RMOA9IICTBKKX V - A TKIIA CBK3K 06R3biB89T YCT8HO-

BITb AOCT8TO'IHO TO'IHbi9 I'pliHIIUbl 11pKM9BKMOCTI 3TOl! T90pHII K aal!TK B03MOlKHbl9 OTI<IIO-

H&BRH. 

Kaxn., rryTeM nyqme scero HATH; 'IT06bl pemKTb nocneno saTem.ao see uepe .. scneaable 

Bb!ID9 38A8.'1K ? Ha H8111 B3I'nRA 0 T8.X8.!1 UOCH9AOB8.T9llbHOCTb AO~Il HM9Tb C119AYI:>WKII BRA 

cTeneab npuMecell 
1< V- BapH8.HTY 

K+ 
•3 

npo6newa p.- e 

YIIIIBepcaru.aocTK 

K • K e3 p.8 

saepreTK'Iecxa• 
38BIICKMOCTiio 

~pU<j>UTOpoB 

K.a • Kp.a 

sonpocbl 

nenoxanbHOCTK 

K 
•8 

8TOT nyTb KlllKeTCR pa3yMHbiM H3 Cn9.'IYIOWHX C006pall<enll. Jlo T9X nap noxa Mbt He 3esew 

I<OIIH'19 CT BeHHOI'O COCT8B8 UpHM9C9l! X V -CBSii3B, Wbl R•111ero H e MO>tteM Clt838Tb H. 06 

3Hepr eTH'I9CKOl! CTpyKType <j>opM<jl8KTOpOB0 HH 0 B03MOlKHOll H9HOXAnbBOCTH UpOU9CCOB, UOCitOIIb

l<y n106o e HCKalKeaae <j>opMbi aaepreTaqecxsx ana yrnOBbiX p a cnpeAeneaul! MOJKeT B0 3HIII<8Tb 

1<81< cnenCTBH9 A9IICTBH!I n106oro H3 3THX M9X8Bli3MOB. 

Haany'IIDHM cnocoooM one ax a upaMecell " V - Tllny saaaMoAellcTsaa MoryT ObiTb 

uonyqeabi n p a aaanuae pacnpeAeneaal! scex Tanos nps <j>axcuposaaaoll saeprxa "0 - Meao-
HB, XOI'A8 ~pM<j>8XTOpbl CTpoi'O UOCTOHHHbl, 38T9M npoBepl<a I'HUOT93bl p.-e YHHBep-

canbHOCTH, TaKlKe no ABHHbiM npa <j>axcu pesaa&b!X aa ep r astx "
0 

-M930HOB R DOn HOM y 
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+ + 
ape :wen l1Ul3llll An• K 1 8 - • K ;. -Eaaanoa pacna11.a. 

YCTaaoane••• &TBX IJ.BTX xapaxTepBcTKx no3BOniT •ay~T& aaepreTB'IecxyD CTPYXTYPY 

<j>opN<jlUTOpoB npB BCDOn'lo30BallliJI p83T.If&T8TOII Dp11 p83JihlX ljlzxcKpoBaBBhlX 9B8pf'BIIX :r0 

W830118 B IJ.IIIlllhlX 0 llOnBOll .. poJITBOCTR p8Cllii/J.OB, 31J.&Clo CJI81J.T&T OTN&TKTb, liTO BIC.Ifii!J. II 

ljlopwljlaJtTOphl, o6;ycnoiiJl&RJihlll 1103WO~OI K8l10Jtlll1bBOCTloD1 DpBIIl!Hitllll.lf&BO H8 WOli<8T 6blTb llhl

Jl8J18B B qHCTON BRIJ.&: 3118C&1 1103WOJIUI00 UOTp&6;yiOTCB IIODO.IIKJIT8/UoBhl8 3JtCU8p11M8BThl /J.n.ll ;yc

TIIBOBJIQJIH.lJ MIICChl B03UOli<HOll Dpo:W&JICTTOUOI 'IIICTIUJ.hl, 

BoT BC8 T& coo6paliC&BBH OTBOCBT9l1hBO 9XCU9pBU9BT8l1bBOll CJITYIIUBJI B 

lliiiJ.IIXo XOTOphl8 XOT8l10Cb 6bl OTN8TRTb B BIICTOSJIII&M o63ope. 

+ 
K f 3 -pac -

B aaJtmoqellJie uae xoTenoch 6bt no6naronap&Tb 11.B. '-lyBJino 3a pan noneaablx coaeToB. 
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