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 93  (M )

 (2,88÷3,07) /  ( .1).  13-14 ,

 –  9  (  (3,07±0,22) /  ((2,78±0,44) / ; <0,001). 

 M  (0,72÷3,31)%, 

 ( v 3,31) .

 M ,

 (R2 = 0,98) 

: M = 3,021 – 0,264x+0,147x2-0,025x3+0,001x4.

 9-16  M -0,04% 

 15  +2,79%  11 .  (9÷16) 

 7,47%, ,

 M  11  (t =1,02;  >0,05) 

 13  (t =3,47;  <0,001) 

.

 1. :  ( 44, / )

 ( )

9 10 11 12 13 14 15 16 

 5 6 13 20 16 8 9 16 

M /  2,878 2,907  2,988 3,04  3,07  3,07  2,95 3,00

SD , /  0,044 0,044 0,099 0,076 0,033 0,022 0,085 0,044 

± M ,% - +1,01 +2,79 +1,74 +0,95 0,00 -0,04 +1,02 

v,% 1,53 1,51 3,31 2,50 1,08 0,72 2,88 1,47 

 (
n

 =
9

3
)

t - 0,47 1,02 1,84 3,47 0,13 1,27 1,25 

 7 12 15 19 13 18 16 10 

M /  2,803 2,575  2,61  2,66  2,799 2,87 2,87 2,78 

SD , /  0,062 0,114 0,108 0,113 0,066 0,053 0,09 0,148 

± M ,% - -8,13 +1,44 +1,84 +5,23 -0,03 0,00 +0,97 

v,% 2,21 4,43 4,13 4,25 2,36 1,85 3,26 5,32 

 (
n

=
1
1
0

)

t - 1,76 1,53 0,73 1,72 2,24 0,10 0,57 

M  –  ( / ); SD  –  ( / ); v – 

; t – ; ± M – 

;  – <0,05 ; – <0,05 .

 (M )  110  ( .1) 

 (2,61÷2,87) / :  14-15- ,

 –  11-  (  (2,87±0,09) /  (2,61±0,108) / ; ( <0,05). 

 M ,

 (R2=0,93)

: = 3,49-1,003x+0,353x2-0,047x3+0,002x4

( / ).  9-16  M  -8,13% 

 10  +5,23%  11 .  9  16 

 1,32%, ,

 10-  M  14-  (t=2,24; >0,05) 

 M .

 (MPb)  93  ( .2) 

 (3,98÷4,36) / :  9- ,  – 

13-  (  (4,36±0,16) /  (3,98±0,33) / ; <0,05).  MPb

 (3,61÷11,1)%, 

( v  11,1%).  (MPb) ,

 (R2=0,99) 

: MPb =9,6-11,2x+8,6x2-3,2x3+0,6x4-0,06x5.

 9-16 

 -7,8%  13  +3,85%  12 .

 (MPb)  110  ( .2)

(2,95÷4,10) / ;  9- ,  –  10  14-
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SDPb, /  0,16 0,34 0,15 0,17 0,33 0,38 0,44 0,23 
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3
)
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± MPb,% - -27,8 +5,74 +16,9 -4,10 -0,16 +0,07 -0,99 

v,% 7,07 8,78 9,90 6,28 7,12 7,46 6,65 8,97 

(n
=

1
1
0

)

t - 2,93 0,42 1,82 0,44 2,23 0,69 0,11 

MPb –  ( / ); SDPb –  ( / ); v – 

; t – ; ± M – ;  – <0,05 
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 3. : (I, / )

 ( )

9 10 11 12  13  14  15  16  

  5 6 13 20 16 8 9 16 

M I  ,, /  13,2  14,9  16,3  14,5  14,8  15,2  17,6  15,8

SD I, /  0,27 0,66 0,65 0,19 0,17 0,40 0,63 0,54 

± M I,% - +13,5 +12,15 -13,7 +2,41 +2,63 +15,7 -10,1 

v,% 2,05 4,41 3,33 1,31 1,14 2,62 3,57 3,41 

 (
n

 =
9

3
)

t - 2,5 2,1 3,9 1,4 1,7 3,2 2,1 

  7 12 15 19 13 18 16 10 

M I  ,, /  15,3 22,2  20,34 20,6  19,02 18,14 19,1  19,4

SD I, /  0,40 0,95 0,96 0,96 0,77 0,55 0,62 0,94 

± M I,% - +45,1 -8,38 +1,28 -7,67 -4,63 +5,35 +1,83 

v,% 2,61 4,28 4,72 4,66 4,05 3,03 3,24 4,83 

 (
n

=
1
1

0
)

t - 6,7 1,4 0,2 1,3 0,9 1,1 0,3 

M I –  ( / ); SDI –  ( / ); v – 

; t – ; ± M – ;  – <0,05

; – <0,05
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APPLICATION OF PHOTON ACTIVATION METHOD TO THE INVESTIGATION OF AGE TREND IN 

ELEMENT CONTENT OF CHILD’S HEAR 

I.I. Zalyubovsky
1
, N.P. Dikiy

2
, E.P. Medvedeva

2
, I.D. Fedorets

1
, T.V. Frolova

3
, S.P. Shklyar

3

1N.V.Karasin Kharkiv National University, Svobody sq. 4, Kharkov, Ukraine, 61077 
2National Scientific Center “Kharkov Institute of Physics and Technology”, Akademicheskaya st. 1,  

Kharkov, Ukraine, 61108 
3Kharkiv State Medical University, Kharkov, Lenin’s av, 4, Ukraine,  61022 

Results of the application of photon activation method to the determination of element content in child’s hear depending on age, sex 

and some somatic diseases are presented. The hair samples by weight about 1g each of have been collected from 203 pupils (93 male 

and 110 female, age range 9-16 y) from one of the suburban schools and were irradiated by the bremsstrahlung using the 700 mA, 

25 MeV electron beam from the high-power electron accelerator. The detection limit was ranged from 10-5 % mass (for Ca and Pb) to 

10-7 % mass (for I). Within the present context, serious consideration has been paid to studies of the analytical scope of this method. 

It has been shown that with suitable development of experimental techniques, photon activation method can be applied with 

advantage not only for analysis of biological materials but also and for revealing and research of prepatological conditions of

biological systems.  

KEY WORDS: photon activation method, element analysis, bremsstrahlung, hair samples, detection limit.
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