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• 

MaeeCTHO, ~TO non aeftCTBK9M KOCMH~9CK9r0 H3ny~eHHH B B9W9CTBe 

MeTeOpHTOB nOCTOHHHO o6pa3y!OTCH pa3nH~Hbl9 CT86HnbHbl9 H paaHoaKTHBHbie 

H30TOnbi• KonK~eCTBO STHX H30TOnOB, a T8K)K9 KX BHa K pacnpeaeneHHe no 

06beMy MeTeOpKTa 38BKCHT KSK OT XHMH~eCKOrO COCTaea K pa3MepOB no

cneaHero, TSK H OT ycnOBHft o6ny~eHHH (KHT9HCKBHOcrb, anKTenbHOCTb, 

cneKTp). noaTOMy, H3MepHH conep)K8HKe KOCMOreHHbiX H30TOnOB B Bbin8BWeM 

Ha 3eMniO MeTeOpKTe, MO)KHO, B npHHUHne, H3Bne~b H9KOTOpbie CBeaeHHH 0 

ero HCTOpHH K, ~TO BeCbMS HHTepeCHO, 06 HCTOpHH KOCMH~eCKHX ny~eft B 

COIJMt!~HOft CKCTeMe. K HSCTOHWeMy epeMeHH BbmonHeHO 6onbWOe KOnH~eCTBO 

/1-4/ 
TSKHX K3MepeHHft (eM., HanpHMep, 0630pbi , rae HM99TCH noapo6HaH 

6H6nHorpacllHH). 

Onaaxo anH HHTepnpeTaUHK naHHbiX o conep)KaHHH KOCMoreHHbiX H3oTo

noe B KOHKp9THbiX MeTeOpHTSX Heo6xoaKMO 3H8Tb CKOpOCTH o6paa:>eaHHH STHX 

H30TOnOB npH cllHKCKpOBaHHb!X ycnOBHHX o6ny~eHHH, HMKTHpy!OWHX KOCMH~e

CKyiO o6cTaHOBKY. OnpeneneHHe cxopocTeft o6pasoeaHHH BOSMO)KHO nH6o e 

MonenhHbiX axcnepHMeHTax Ha ycxopKTenHx, nH6o TeopeTH~eCKHM nyTeM, npH

~~M B o6oHX cny~aax aTo - cno)KHaH aana~a. 
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Pac'I~Tbl CKOpOCTeil: o6pa30B8HHH KOCMOI"eHHb!X H30TOnOB B ccpepH'IeCKHX 

Tenax MeTeopHTHoro cocTaaa noa aeii:CTBHeM ranaKTH'IeCKoro KOCMHqecKoro 

/5-14/ 
Hany'leHHSI abmonasrnHcb pa3HbiMH aaTopaMH • HaH6onee nonHbie H cHc-

/11-14/ 
TeMSTH'IeCKHe Bbi'IHCneHHSI 6binH npoaeaeHbl flaapyXHHOA C COTpyaHHKSMH 

OaaaKo B aTHX pac'I~Tax 6hm caenaa psra ynpomaiOIIlHX npeanono)l{eHHA, ae

H36e)I{HbiX npH aaanHTH'IeCKOM noaxoae K npo6neMe aaaHMoaeil:cTBHSI sraepao

aKTHBHbiX 'ISCTHU BbiCOKHX aaeprHii c aemecTBOM: Y'IHTbiBanocb TonhKO nepaoe 

nOKOneHHe BTOpH'IHblX '18CTHU 0 06pa3y!OillHXCSI npH Heynpyl"HX coyaapeHHSIX nep

BH'IHbiX npoTOHOB C SlapaMHi npeanonaranOCb 0 'ITO BCe BTOpH'IHble '18CTHUbl 

aBH)I{YTCSI B TOM )l{e HanpaBneHHH 0 'ITO H HHHUHHpOB8Bill8SI HX nepBH'IHSSI '18CTH

U8 (npH6nH)I{eHHe "npsrMo-anepea'); aenanocb npeanono)l{eHHe o aeaaaHCHMoc

TH 9HepreTH'IeCKOI"O cneKTpa BTOpH'IHbiX '18CTHU OT rny6HHbl B MeTeOpHTHOM 

Ten e. 

3TH npHIIHHbl no6yaHnH HaC npoaeCTH aHanOI"H'IHb!e Bbi'IHCneHH.II HHbiM 

MeToaoM, cao6oaHbiM oT nepe'IHcneHHbiX Bbiiile ynpomaiOillHX npeanono)l{eHHA. 

Paapa60T8HH8.11 HSMH MeTOaHK8 paC'I~Ta B38HMOAeACTBHSI '18CTHU BbiCOKHX 

9HeprHil: C BellleCTBOM OCHOB8H8 Ha CTSTHCTH'IeCKOM MOaenHpOB8HHH npouecca 

B38HMoaeACTBH.II C noMOIIlb!O 38M. llpH 9TOM npocne)I{HBaeTCSI "cyab6a" K8)1{

A~ '18CTHUbl B MHllleHH. Pac'I~T HeynpyrHX nHOH- H ayKnOH-.IIaepHblX CTOn

KHOBeHHA, SIBnSI!OillHii:CSI HaH6onee OTBeTCTBeHHbiM MOMeHTOM npH MOaenHpoaa

HHH HyKnOa-Me30HHOI"O K8CK8A8 B BellleCTBe, onpeaenSIIOIIlHM TO'IHOCTb MeTo

AHKH B uenoM, npOBOAHTC.II no KSCKaaHo-HCnapHTenbHOil: MOAenH sraepHb!X peaK-

/15/ 
UHA • 3Ta Moaenb xopomo aapeKoMeaaoaana ce6sr npH pac'I~Te aeynpyrHx 

/16 17/ 
coyaapeHHA '18CTHU C srapaMH 

1 

/18 19/ 
B pa6oTax ' 6bmo noKaaaao, 'ITo aacTosrmasr MeToaHKa anonae yao-

aneTaop HTenbHO BOCnpOH3BOaHT HMe!OillHeCSI 9KCnepHMeHTanbHbie aaHHble no 

B38HMOAeii:CTBH!O '18CTHU C BellleCTBOM B lllHpOKOM HHTepaane 9HeprHil: '18CTHU 

(annOTb ao f -30 faa) H MSCCOBbiX 'IHCen MHllleHH H1 cneAOBaTenbHO, MO)I{eT 

6biTb c ycnexoM Hcnonbaoaaaa npH pemeHHH aeCbMa mHpoKoro Kpyra aaaa'l. 
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Ha ocHoae onHcaaHoil: Bbime MeToaHKH 6binH pacc'IHTaf 

aoaaHHSI paAHOSKTHBHbiX H3oTonoa22 Ha , 36 CI , 4° K H49y E 

ccpepH'IeCKoil: cpopMbi H paanH'IHbiX paaHycoa R noa aeii:CTBH4 

ro KOCMH'IeCKoro Hany'leHHSI. Bee Bbi'IHcneHH.II npoaoaHnHCb 

llony'leHHb!e ASHHbie n03BOnHnH HHTepnpeTHpOB8Tb H3MepeHH 

HeKOTOpb!X )l{ene3Hb!X MeTeOpHTax, 0 'I~M 6yaeT CK838HO aa, 

/14/ 
TaK )l{e, KaK H B pa6oTe , npeanonaranocb, 'ITO Ha 

ByeT ranaKTH'IeCKOe H3ny'leHHe C H30TpOnHbiM yl"nOBbiM paCJ 

2 
TeHCHBHOCTb!O J =0,39 npOTOHICM •CeK•CTep H 9Hepl"eTH'IeCK 

COOTBeTCTBY!OillHM MHHHMyMy COnHe'IHOii: 8KTHBHOCTH ( cneKTI 

BKnaa a -'18CTHU H 6onee TSI)I{enbiX KOCMH'IeCKHX .IIAep He Y' 

Ce'leaHe o6paaoaaaHsr H30Tona c MaccoabiM 'IHcnoM A 

npH pacmenneHHH srap.a-MHmeaH c MaccoabrM 'IHCnoM A, ayKJ 

'ieCKOii: aaeprHeil: T Msa Bbi'iHCn.~~nocb no aMIIHpH'IeCKOH cpop1 

rae 

aH (A,Z,A 
1

, T) 
-0 3 

_a (A , , T ) P ( T) A , ' 

0352[(eP(TJA,_1) (1- 0,3 ) +03" 
' P(T) A, ' . 

x exp [P(T)A -R(A) I Z -0,486A + 0,00038A2 13/2r] , 

p ( T) 
{ 

-0,77 
20 T , T < 2100 

0,056 , T > 2100 

R( A) = 11,8 A - 0 •45 
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Ha OCHOBe OIII:IC8HHOl!: Bblllle MeTOJlHKH ObinH paCC"'I:IT8Hbl CKOpOCTH oopa-

30saHHSI pallHOaKTHBHbiX H30Torros 
22 Ha , 36CI , 4° K H 

49 V s :>Kene3HbiX renax 

cljlepH"'ecxol!: ljlopMbi 1:1 pa3nH"'HbiX paJlHycos R IIOJl Jlel!:cTsHeM I'anaKTH"'ecxo

I'O xocMH"'ecxoi'o H3ny"'eHHSI, Bee Bhi"'HCneHHSI rrposOJlHnHcb Ha 3BM E3CM-6, 

TI ony"'eHHble Jl8HHbie II03BOnHnH HHTeprrpeTHpOB8Tb H3MepeHHbie 8KTHBHOCTH B 

HeKOTOpb!X :>Kene3Hb!X MeTeOpHT8X0 0 "'~M OyJleT CK838HO Jl8nee, 
/14/ " 

Tax :>Ke, xax H s paoore , rrpeJlrronai'anocb, 'ITO aa MereopHT JleHcr-

syeT I'anaKTH"'eCKOe H3ny"'eHHe C H30TpOIIHbiM yi'nOBhlM pacrrpeJleneHHeM, HH-

2 
TeHCI:IBHOCTbiO J =0,39 IlpOTOHICM •CeK'CTep H 9Hepl:'eTH"'eCKHM CIIeKTpOM, 

COOTBeTCTBYIOlliHM MHHHMyMy COnHe"'HOJ!: 8KTHBHOCTH ( CIIeKTp 1965 I'Oll8), 

BxnaJl a -"'aCTHU H oonee TSI:>KenbiX KOCMH"'eCKHX SIJlep He Y"'HTbiBanCSI, 

Ce"'eHHe oopasosaHHSI 1:130TOIIa c MaCCOBbiM "'HCnOM A H sapSIJlOM z 
rrpli paclllerrneHHH SIJlpa-MHllleHH c MaccosbiM "'HcnoM A, ayxnoHOM c KHHeTH-

• "' T M • ~ p /20/ qecxoli 9Hepi'HeH as Bhi"'HCnSinocb no 9MIIHpH"'eCKOH 't'opMyne YllCTaMa : 

-0,3 
u(~,~ T )P(T) A, u,., (A 1 Z 1 A ,, T) X 

0352((eP(T)At-1) (l- 0~3 ) +0,3) 
I P(T) A, 

x exp [P(T)A -R(A) I Z -0,486A + 0100038A2 Jl/2] 1 

I'Jle 

{ 

-o,n 
20 T I T ~ 2100 

p ( T) = 
01056 I T > 2100 

R(A) ll
1
8A -0,45 

5 



a(A,,T) 
-0,25+0,0074A t 

=a e X 
reoM 

a reolli' 10 77 (1,26 A I /3 ) 2 t • 

1,73-0,0071 T 
e T < 240 

T >240 

CoOTBeTCTByiOIUee ce'leHIIe llliOH-.SHlepHOrO B3a IIMOAeil:CTBIISI o ,/T 17 ) =a N(T 17 + m 17 ), 

rge 177 11 m 17 - aaeprliH 11 Macca 77 -Mesoaa. 

DpH Bhi'IIICJieHIISIX y'IIIThiBancH f3 -pacnaA 
49Cr ~ 49 V BKJ18ilhl OT 

llPYriiX B03MO)I{HhiX pacna!lOB npeae6pe)I{IIMO M'anbi, 

/14/ 
B pa6oTe flaBpyXIIHOil: 11 llP· BhiXOilhi 1130TOllOB Bhi'IiiCJISIJIIICb no 

aaanorH'IHhiM 4JopMynaM. 

nony'leHHhie pesynbTaThl npellCTaBJieHbl Ha piiC. 1 I{ 2. YKa38Hhl CT8THC

TH'IeCKIIe norpelllHOCTII paC'I~TOB, KOTOphie OC06eHHO 3aMeTHhl ilJISI UeHTpaJib

HhiX o6nacTei1: MeTeOpiiTa. 

llnH cpaBH6HIISI Ha piiC. 1 H 2 ll0K838Hhl T8K)I{e pesyJibTaTbl npH6JIH)KeH-

/14/ 
H~ aHaJIHTII'IeCKHX Bhi'IiiCJieHiiil: , B cny'lae 113oTonoB 22Na 11 49V IIMeeT 

MeCTO KOJIH'IeCTBeHHOe cornacHe. 0JlH8KO HaMe'laeTCSI T6Hil6HUHSI K paCX0)KJl6-

HHIO pe3yJibT8TOB ilBYX paC'I~TOB C yBeJIH'IeHHeM pa3MepOB MeTeOpHTa, npH'I~M 

Halll pac'I~T )laeT 6onee BhiCOKHe SHa'leHHSI cKopocTeil: o6pasoBaHHH, oco6ea-

49y /14/ 
HO ilJISI ii30TOna • Docne)lHee 06~SICHSI6TCSI TeM, 'ITO B pa6oTe Y'IH-

ThiB8JIOCb TOJibKO nepBOe llOKOJieHiie BTOpii'IHhiX '18CTIIU. 3TO npe!lllOJIO)K6HHe 

onpaB)laHO JIHillb ilJISI MeTeOpHTOB He60JiblllHX pa3MepOB - nopSI!lK8 OilHOrO 

Mepaoro npo6era. B Tenax 6oJiblllliX pa3MepoB KaCKailHhie 'laCTIIUhi nocne

llYIOIUHX llOKOJieHHil: MOryT y)l{e il8B8Tb HeKOTOphiil: BKJia)l H TeM 60JiblllHi1:, '16M 

HH)I{e nopor o6pasoBaHHSI !laHaoro 1130Tona, Ecn11 1130Ton 22 Na o6pasyeTcH 

B OCHOBHOM np11 ll0CT8TO'IHO Bh!COKIIX !3HeprHSIX '18CTIIU ( ;:: 600 MaB) 0 TO 

o6pasoBaHIIe 49V H3 5 6 Fe B03MO)I{HO y)l{e np11 aaepr11HX - 100 MaB 11 noa-
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PRe. 1. CKopoeTb o6paaosaHHSI aToMIMHH· Kr panHoaKTHBHbiX H30Tonos 
22 Ho H 49V ( eO<lTBeTeTBeHHO BepXHHli II HH>KHHH PS!ll pHeyHKOB) B >Kene3HbiX 
MeTeopHTax paanH'IHbiX panHyeos R (eM); r - paeeTOSIHHe oT uenTpa MeTe
opHTa. fHeTorpaMMbi - HaW pae'leT, KpHBbie - pae'leT/ 14/ • nyHKTHpHblMH 
npS!MbiMH noKa3SHbl epenHHe SKTHBHOeTH 22Ho H 49 V B OllHOM H3 OeKOnKOB 
Apye-HpnhiMnuneKoro >Keneauoro MeTeopHTa/22 I. 

i 



C
J
 

c
::l 
II 

0
::: 

~
 

'~ 
\ t 
J. 

I 
C

l 

~ 
D

 

~
 a:: 

~ ~ 
~-

I 
,
_

 
...... 

~ 
~ • 

'-
-
J
 
~
 

h 
~
 

0::: 
L

D
 

d 

·
-
-

~ ' J 
• 

I 
'-

-
J
 

} 
C

J
 

-• 0::: 
tr1

 
c
j
 

• 
D

 

~~ 
1. 

("(") 
0 

~
 

l.£'1 
~
 

u 
u 

~
 

''' ' '""' .f 
1,,;-r; ' 

C
'\J 

-
C

'\J 
-

~
 

C
J
 

~
 

C
J
 

......... 
_.... 

H
 am

oM
/M

uH·K2 8 

l.C
l 

C
J
 

0
0

 
g 

~
 

~ =
 8' Q

) 
f.o 
Q

) 

~
 

~
 

;Q 

=
 (!) Q

) 
a:: Q

) 

::E IQ 

:\(..: 
C

> 
'It 

• 

=
 u = 

u
o

. 
"
' 

<0 
... 

=
 

IQ 
:0: 

0 
<0 

t: 
:0: 

\ ~.·l I 4; 

J
~ . ~ 

. 
I 

. I 

~
!
 

) l 1' IJ 1 

0 f.o 
I 

I'~ 
I 

g 
0: 

"1,11 
=

 ~ 
., I 

~ 
gl 

~( 
=

 <0 
<0 =

 
IQ 

(!) 
0 

0 
(1

)1
0

 
<0 0 

.·· 
0.. 

' 

'8 
ai 

I 
0 

' 

=
 u 

f.o 
» 

u =
 

0 
t:( 

o.<O
 

0 
0.. 

:0: 
~
 

u 
;Q 

. =
 

C\1 
:r' 

=
 

• a:: 
u 

(!) 

=
 <0 

0.. 
0.. 

I 

' .~ 

T
O

M
Y

 
B

 
3

a
M

e
T

H
O

H
 

C
T

e
n

e
H

H
 

M
0

*
9

T
 

n
p

O
H

C
X

O
A

H
T

b
 

B
 

p
e

a
y
n

b
T

a
T

E
 

B
H

H
 

C
 

'la
C

T
H

U
a

M
H

 
B

T
O

p
O

I'0
1 

a 
6

b
iT

b
 

M
O

*
e

T
 

H
 

6
o

n
ee 

il0
3

A
H

H
X

 

(B
 

H
a

W
H

X
 
paC'I~TaX 

B
C

e
 

n
o

K
o

n
e

H
H

S
I 

B
T

O
p

H
'IH

b
iX

 
'la

C
T

H
U

 
Y

'IH
T

b
 

T
H

'I9
C

K
H

), 

A
n

S
I 

H
3

0
T

o
n

a
 

3
6C

I 
M

O
H

T
e

-K
a

p
n

o
B

C
K

H
A

 pac'I~T 
n

p
H

 
B

c
e

x
 

B
b

iC
O

K
H

e
 

C
K

O
p

O
C

T
H

 
H

a
K

o
n

n
e

H
H

S
I1 

'1
9

M
 

<
IT

O
 

n
o

n
y
'le

H
O

 
B

 
p

a
6

0
T

e
1 

O
c
H

O
B

b
iB

a
S

IC
b

 
H

a
 

n
o

n
y
'le

H
H

b
iX

 
A

a
H

H
b

ix
,p

a
c
c
M

o
T

p
H

M
 

cne.D
 

n
p

o
c
a

, 1. 
A

o
a

T
M

o
c
d

!e
p

H
b

iA
 

p
a

a
M

e
p

 
A

p
y
c
-.H

p
L

ib
iM

n
H

H
C

K
o

ro
 *

e
n

e
 

/2
1

/ 
n

p
e

A
n

0
*
9

H
H

b
iH

 
B

 
p

a
6

o
T

e
 

c
n

o
c
o

6
 

o
n

p
e

A
e

n
e

H
H

S
! 

A
O

a
T

M
O

C
cp

o
 

M
e

T
e

O
p

H
T

a
 

n
o

 
a

K
T

H
B

H
O

C
T

H
 

K
O

C
M

O
I'e

H
H

b
lX

 
H

3
0

T
O

ilO
B

 
B

 
e

i'O
 

O
C

t 

H
a

 
c
p

a
B

H
9

H
H

H
 

a
K

T
H

B
H

O
C

T
e

H
 

K
a

K
H

X
-n

H
6

0
 

L
IB

Y
X

 
H

3
0

T
O

ilO
B

1 
H

M
e

l 

H
O

C
T

H
 

H
a

H
6

0
n

b
w

e
e

 
p

a
3

n
H

'IH
9

 
B

 
rn

y
6

H
H

H
O

H
 

3
a

B
H

C
H

M
O

C
T

H
 

C
K

O
p

 

x
/ 

. 
H

H
S

I 
• 

Y
K

a
a

a
H

a
o

e
 

p
a

a
n

H
'!H

e
 

H
M

e
e

T
 

M
e

c
T

o
 

B
 

T
O

M
 

c
n

y
'la

e
, 

e
c
 

H
3

0
T

O
llO

B
 

o
6

p
a

a
y
e

T
C

S
I 

B
 

O
C

H
O

B
H

O
M

 
n

e
p

B
H

'IH
b

iM
 

H
3

n
y
'le

H
H

e
M

, 
I 

n
e

p
B

H
'IH

b
iM

H
1 T

a
K

 
H

 B
T

O
p

H
'IH

b
lM

.If 'la
C

T
H

U
a

M
H

, K
p

o
M

e
 
T

O
I'O

 3
T

H
 

I! 

H
M

e
T

b
 

6
n

H
3

K
H

e
 

n
e

p
H

O
A

b
l 

n
o

n
y
p

a
c
n

a
A

a
1 

'IT
O

 
ll0

3
B

O
n

S
ie

T
 

H
C

K
n

K
 

B
0

3
M

O
*H

b
iX

 
B

a
p

H
a

U
H

H
 

H
H

T
9

H
C

H
B

H
O

C
T

H
 

K
O

C
M

H
'I9

C
K

O
I'O

 
H

3
n

y
'le

f 

B
b

lila
B

W
H

X
 

*e
n

e
3

H
b

1
X

 
M

e
T

e
O

p
H

T
O

B
 

H
a

H
6

o
n

e
e

 
ilO

A
X

O
A

S
!W

9
H

 
n

a
p

• 

T
O

ilb
i 2

2
N

a 
( 

r1 ;
2 

=
2

,5
8

 
I'O

A
a

) 
H

 

/2
2

/ 

!' 
4

9
y

 
( 

r1 ;
2 

=
3

3
0

 
A

H
e

M
), 

C
o

rn
a

c
a

o
 

H
3

M
e

p
e

H
H

S
IM

 
, 

c
p

e
A

H
H

e
 

3
H

a
'le

H
H

S
I 

a
K

T
H

B
H

C
 

2
2

 H
a 

H
 4

9V
 

B
 

O
A

H
O

M
 

H
3

 
O

C
K

O
n

K
O

B
 

A
p

y
c
-flp

A
b

iM
n

H
H

C
K

O
I'O

 
I 

C
O

O
T

B
e

T
C

T
B

9
H

H
O

 2
,1

 
p

a
c
n

 IM
H

H
'K

I' H
 
1

6
4

 p
a

c
n

/M
H

H
•.K

I', 
H

a
 

O
C

H
 

/2
1

 I 
B

 
p

a
6

o
T

e
 

6
b

m
 

o
n

p
e

A
e

n
e

a
 

A
o

a
T

M
o

c
l}le

p
H

b
iA

 
p

a
A

H
Y

C
 

M
e

T
e

c
 

e
r
o

 
M

a
c
c
a

 
-

5
5

0
 

K
r. 

x
/ H

a
n

o
M

H
H

M
, 

'IT
O

 
C

K
O

p
o

C
T

b
 

o
6

p
a

a
o

B
a

H
H

S
I 

H
3

0
T

o
n

a
 

H
 

e1 

a
K

T
H

B
H

O
C

T
b

 
p

a
B

H
b

l 
M

9
){<

A
Y

 
c
o

6
o

a
/2

/, 

9 



,I 
~, 

I 

~ 

TOMY S 38M9THOft CTeneHH MO*eT npOHCXOAHTb S peaynbTaTe S38HMOAeftcT

sHft C '18CTHU8MH STOpOI'01 a 6biTb MO*eT H 6onee n03AHHX noKoneHHft, 

(B HaiiiHX pac'I~Tax see noKoneHHSI sTopH'IHbiX qacTHU y'IHTbiSaJOTCSI asToMa-

TH'ieCKH)o 

AnSI naoTona 36 CI MOHTe-KapnoscKnA pacq~T npn scex R AaeT 6onee 
/14/ 

SbiCOKHe CKOpOCTH HaKonneHHSI1 '19M 9TO nony'leHO S pa6oTe o 

0CHOSbiS8SICb Ha nonyqeHHbiX ASHHbiX 1 paCCMOTpHM cneAyJOUlH9 ASS so-

npoca. 

1o lloaTMocdlepHbii!: paaMep Apyc-.RpnbiMnHHCKoro *eneaHoro MeTeopHTa 

/21/ 
TipeAno*eHHbiA s pa6oTe cnoco6 onpeAeneHHSI AOaTMoctl>epHoro pa~:lHyca 

MeTeOpHT8 no aKTHSHOCTH KOCMOI'9HHbiX H30TOnOS S ero OCKOnKaX OCHOS8H 

Ha cpasHeHHH 8KTHSHOCTeft K8KHX-nH60 ASYX H30TOnOs1 HM910UlHX no S03MO*

HOCTH HaH60nbUl99 pa3nH'IHe S rny6HHHOft 38SHCHMOCTH CKOpOCTeft o6paaosa-

x/ HHSI o YKa3aHHOe pa3nH'IH9 HMeeT MeCTO S TOM cnyqae, eCnH OAHH H3 9THX 

H30TOnOS o6paayeTCSI S OCHOSHOM nepsH'IHbiM H3nyqeHHeM1 a Apyroft - KaK 

nepSH'IHbiMH, TaK H STOpH'IHbiMH '18CTHU8MHo KpoMe TOI'O 9TH H30TOnbi AOn*Hbl 

HMeTb 6nH3KHe nepHOAhi nonypacnaAa, 'ITO noasonSieT HCKnJO'IHTb snHSIHHe 

soaMOli<HbiX sapnaunA HHTeHCHSHOCTH KOCMH'ieCKoro nany'leHHSI. AnSI cse*e

Sbmasmnx *ene3HbiX MeTeopnTos aan6onee noAXOASIUleA napoA SlsnSIJOTCSI nao

Tonbi22Ha ( r 1; 2 =2,58 I'OAa) H 49 V ( r 1; 2 =330 AHeA), 

/22/ 
CornacHo H3MepeHHSIM , cpenHne aaa'leHHSI aKTHSHOCTeA naoTonos 

22 Ha n 49V s OAHOM na ocKonKos Apyc-.RpAhiMnHHCKoro MeTeopHTa pasHbi 

COOTS9TCTS9HHO 2,1 pacn /MHH"KI' H 164 pacn/MHH•KI'o Ha OCHOSe 9THX A8HHbiX 

/21 I s pa6oTe 6hm onpeAeneH noaTMoctt>epHbiA paAHYC MeTeopnTa - 26 eM H 

ero Macca - 550 Kr. 

x/ HanoMHHM, 'ITO cKopocTb o6paaosaHHSI naoTona H ero pasHosecHaSI 

8KTHSHOCTb paSHbl M9li<AY co6oft/2/, 

9 
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BnH3Koe 3Ha'leHHe aaeT H Haw pac'I~T. Ha pHc. 1 nyHKTHpOM noKa3aHbi 

SKCnepHMeHTanbHbie aKTHBHOCTH HaTpHSI H BaHaJlHSio nel"KO BHJleTb 0 'ITO aK

THBHOCTb H30TOna 
22 Ha - 2,1 pacn/MHH•KI" MOI"Jia 6bi Ha6JIIOJlaTbCSI B MeTeo

pHTaX c paaHycaMH R ~ 20 eM, a aKTHBHOCTb H3oTona 49 V-164 pacn/MHH,KI"

a MeTeopH-rax c R <30 eM. TaKHM o6pa3oM, HCKOMbiH paaHyc 3aKmo'leH 

- /21 I 
a npeaenax 20 <R< 30 eM, 'ITO cornacyeTCH c pe3yJ1bTaTaMH pa6oTbi • 

Yny'IWHB cTaTHCTH'IeCKYIO TO'IHOCTb pac'leToa, MO>KHo cy3HTb aa.HaeHHbie npe

aenbi. 

CneayeT 3aMeTHTb, 'ITO Macca o6Hapy>KeHHbiX ocKOJIKOB Apyc-.HpJlbiM

JIHHCKoro MeTeopHTa pasHa 150 Kr. 

2. BpeMeHHbie aapKaUHH HHTeHCHBHOCTH ranaKT!J'IecKoro H3ru'leHHSI 

CaeaeHHH o aapHaUHHX ranaKTH'IeCKoro !J3Jiy'leHHH 3a anHTeJlbHbi.H 

nepHOJl BpeMeHH (nopSIJlKa MHJlJIHapJla neT) npeJlCT8BJISIIOT HHTepeC B CBSI3H 

C npo6neMOH SBOJIIOUHH fanaKTHKH H npOHCXO>KJleHHeM CaMHX KOCMH'IeCKHX 

nyqeif. EJlHHCTB9HHbiM HHJlHKal'OpOM STHX B8pHaUHH SIBJISieTCSI COJlep>KaHHe 

9 
KOCMOI"eHHOI"O 4°K ( r 1/2 = 1,3•1 0 JleT) B >Kene3HbiX MeTeOpHT8X H B 

>Kene3HOH !j>a3e KaMeHHblX MeTeOpHTOB C pa3JIH'IHbiMH KOCMH'IeCKHMH B03pa-

/23/ 
~8MH , CpaBHHBaSI CKOpOCTb H8KOnJieHHSI STOI"O H30Tona npH COBpeMeH-

HOH HHTeHCHBHOCTH ranaKTH'IeCKOI"O H3Jly'leHHSI C ero 8KTHBHOCTbiO B MeTeOpH

Te C H3BeCTHbiM KOCMH'IeCKHM B03paCTOM t 1 MO>KHO CYJlHTb, npOHCXOJlHJIH 

JIH B8pHaUHH HHTeHCHBHOCTH H3Jiy'leHHSI 3a apeMSI t • ilpH STOM1 'IT06bi HCKJIIO

'IHTb BJIHSIHHe reoMel'pH'IeCKHX !j>aKTOp0B1 CJieJlyeT paCCMal'pHBaTb OTHOWeHHe 

aKTHBHOCTeif 
4°K H KaKOI"O-nH60 llPYI"OI"O H30TOna C B03MO>KHO 6onee 6JIH3-

KOH rny6HHHOH 3aBHCHMOCTbiO CKOPOCTH HaKonJieHHSio Heo6XOJlHMO TaK>Ke1 

'ITo6bi 3a HHTepaan apeMeHH nopHJlKa nepHoJla nonypacnaaa s-roro H3oTona 

HHTeHCHBHOCTb H3Jiy'leHHSI 6biJia noCTOSIHHOH. ilepe'IHCJieHHbiM yCJIOBHSIM 

5 
yaoane-raopSieT 36CI ( r 1;2 • 3•10 neT). 

10 

/23/ B pa6oTe H3 cpaaaeHHSI cpeaHero sKcnepHMeHTaJlbH 

aKTHBHOCTeii 40K I 36CI = 1,2+0,4 anSI rpynnbi >Kene3HbiX 
paBH. -

C KOCMH'IeCKHMH B03p8CT8MH OT 0,3 JlO 0,9 MnpJl, neT CO CI 

HhiM 3Ha'leHHeM H~°K)/H (l 6CI)= 3,2;!:_1,2, nony'leHHhiM anH ill 

C paJlHyCaMH 10 5:_R ~ 200 CM npH COBpeMeHHOii HHTeHCHBHOCTI 

CJlenaH BbiBOJl
1 

'ITO 0,3 of 0,9 Mnpll neT H838Jl HHTeHCHBHOCTb 

I"O H3nyqeHHSI 6biJla B 2,7:!:.0 18 pa38 HH>Ke coapeMeHHOHo 

0JlHaKO cornacHO H8WHM pac'leTaM { CM, pHCo 3) 1 OTHOIJ 

H ( 36CI) npH coapeMeaaoii HHTeHCHBHOCTH H3ny'leHHH anSI Me 

AHyCaMH 5 ~R:;: 100 CM paaHO },2of1,9, 'ITO 6nH3KO K SKCnepl! 

3Ha'leHHIO 1,2:!:.0,4. TaKHM o6pa30M, 38 yKa3aHHbiil: BhiWe nepl 

MeTHbiX aapH8UHii HHTeHCHBHOCTH ranaKTH'IeCKOI"O H3ny'leHHSI 

nony'leHHbie pe3ynbT8Thi noK83hiBaiOT uenecoo6pa3aocTl: 

MeTOAa CT8THCTH'IeCKOI"0 MOAenHpOB8HHSI AnSI paC'I9T8 B38HMI 

qecKoro H3ny'leHHSI c aewecTBOM MeTeopHTOB. CywecTayeT, ~ 
UH<iJH'IeCKHX HeonpeaeneHHOCTeii, orpaHH'IHB810UIHX B03MO>KHOC' 

HH<iJOpM8UHH H3 aaanH3a COAep>K8HHSI KOCMOI"eHHbiX H30TOnOB 

TaK, HeH3BeCTeH TO'IHO cneKTp H HHTeHCHBHOCTb KOCMH'IeCKO 

BAOJlb MeTeOpHTHb!X op6HT; B paC'IeTaX HCnOnb3yeTCSI cyneKTP 

a oKono3eMHOM npocrpaacrae. Bo3MO>KHa spo3HSI MeTeopHTf 

aeii:CTBHeM conHe'IHOI"O BeTp8 H KOCMH'IeCKOii: nbiJIH, Bo3MO>Kf. 

¢y3HOHHbie noTepH HHepTHblX I"830B, He HCKniO'IeHa B03MO>KHC 

MeTeOpHTHOI"O Tena B KOCMQCe 38AOni"O AO Bbi08AeHHSI aa 3el 

CTOp0Hbi
1 

HMeiOUIHeCR B H8CTORUiee apeMSI A8HHbie 0 ce'leHHst 

H30TOnOB nOA aeii:CTBHeM '18CTHU Bb!COKHX aaeprHii HeAOCTaTC 

oco6eHHO AnSI aeii:TpOHOB H " -Me30H0Bo 

113 BbiWeH3nO>KeHHOI"O RCHO, 'ITO, conocTaBnRSI SKCnepH! 

aep>KaHHe H30TOnOB B MeTeopHT8X C reopeTH'IeCKHM, MO>KHO 

BeCbM8 cyweCTBeHHbie H3MeHeHHSI B KOCMH'IeCKOii 06CT8HOBKE 

11 



/28/ B p86oTe H3 cp8BHeHHR cpeaHero 9KCrrepHMeHT8nbHoro OTHoweHHR 

8KTHBHocTeil: 40K I 36CI = 1,2+0,4 anR rpyrrrrhi *eneaHbiX MeTeopHTOB 
p8BH, -

C KOCMH'IeCKHMH B03p8CT8MH OT 0,8 ao 0,9 Mnpa. neT CO cpeaHHM p8C'IeT-

HbiM 3H8'1eHHeM H('°K)IH ( 36 CI)= 8,2:!),2, rrony'leHHhiM anR MeTeopHTOB 

C p8aHyC8MH 10~ :S 200 CM rrpH COBpeMeHHOil: HHTeHCHBHOCTH H3ny'leHHR, 

caen8H BbiBOa1 'ITO 0,8 of 0,9 Mnpa neT H838a HHTeHCHBHOCTb r8n8KTH'IeCKQ

ro H3ny'leHHR 6bin8 B 2,7±.0,8 pa38 HH)!{e COBpeMeHHOil:, 

0aH8KO corn8CHO H8WHM pac'leT8M (eM. pHc. 8), OTHOWeHHe H (
4

°K ) I 

H ( 36CI) rrpH cospeMeHHOil: HHTeHCHBHOCTH Hany'leHHR ang MeTeopHTOB c p8-

aHyC8MH 5 $R $ 100 CM p8BHO 1,2-+1,9 1 'ITO 6nH3KO K 9KCITepHMeHT8nbHOMy 

3H8'1eHHJO 1,2±.0,4. TaKHM o6p830M1 38 YK838HHhiil: Bhiwe rrepHoa speMeHH 38-

MeTHhlX B8pH8UHil: HHTeHCHBHOCTH r8n8KTH'IeCKOrO H3nyqeHHR He rrpOHCXOaHnO, 

nony'leHHbie peaynhT8Thi rroKa3hiB8JOT uenecoo6p83HOCTb rrpHMeHeHHR 

MeTOa8 CT8THCTH'IeCKOrO MoaenHpOB8HHR ang p8C'IeT8 B38HMOaeil:CTBHR KOCMH

'IeCKOrO H3ny'leHHR c sewecTBOM MeTeopHTOB, CywecTsyeT, oaH8KO, pga crre

uH¢H'IeCKHX HeorrpeaeneHHOCTeil:, orp8HH'IHB810WHX B03MO)!{HOCTH H3Bne'leHHR 

HH¢0pM8UHH H3 8H8nH38 coaep)!{8HHR KOCMOreHHbiX H30TOITOB B MeTeOpHT8Xo 

T8K, HeH3B9CTeH TO'IHO CITeKTp H HHTeHCHBHOCTb KOCMH'IeCKOrO H3ny'leHHR 

Baonb MeTeOpHTHbiX op6HTi B p8C'IeT8X HCITOnb3yeTCR CIT9KTp 1 H3MepeHHbiil: 

B OKOno3eMHOM ITpOCTp8HCTBeo 803MO)!{H8 9p03HR MeTeOpHTHOrO Ten8 rroa 

aeli:CTBHeM conHe'IHOro BeTp8 H KOCMH'19CKOH ITbinH, 803MO)!{Hbl T8K)!{9 aH¢

¢Y3HOHHbl9 ITOTepH HHepTHbiX r830B, He HCKn!O'IeH8 B03M0)!{H0CTb apo6neHHR 

MeTeopHTHoro Tena B KOCMoce 38aonro ao BhmaaeHHR H8 3eMnJO. C apyroil: 

CTOp0Hbi1 HM910WHeCg B H8CTORWee BpeMg a8HHhie 0 C9'19HHRX o6p830B8HHR 

H30TOITOB rroa aeli:CTBH9M '18CTHU Bb!COKHX 9HeprHil: HeaOCT8TO'IHO rronHhi 1 

OC06eHHO ang Heil:TpOHOB H rr -Me30HOBo 

!13 BbiW9H3nO)!{eHHOrO RCH0 1 'ITO, COITOCTaBngg 9KCITepHMeHT8nbHOe CO-

Aep)!{8HHe H30TOITOB B MeTeOpHT8X C TeopeTH'19CKHM1 MO)!{HO ynOBHTb nHWb 

BeCbM8 CyWeCTBeHHbie H3MeHeHHR B KOCMH'IeCKOil: o6CT8HOBKeo 

11 
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ABTOpbi cqaTaJOT CBOHM npHHTHbiM JlOlli'OM no6naroAapaTb A.K. JlaB

pyxaay aa o6cy)I<JleHHH. 
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