
!"#$%&'(!$""$)  *$$+,)"!)  -1 
$./010230 435361673809:3; 2<=: %'" 3 %6993>9:3> 
2<?362<1@2A> :6B3.0. C6 5<D3.0 6. 20362353E=FD3; 
351=8023> CE6G6/H. I90E6993>9:=F :6240E02?3F 

"':.=<1@2A0 CE6J10BA E</36J3616733 3 
737302A 20362353E=FD3; 351=8023>" 

12-13 !"#$%# 2019 &"'( !( )"!*+%+!,-- . /"0).+ 12(!-%3+40# 
"$03'-45 -4"&- - 1+%01+)4-.6 %(7.-4-# -002+'".(!-8 . %('-"$-"2"&-- 
- &-&-+!+ !+-"!-7-%39:-; -723<+!-8, ( 4()=+ . 0>+=!6; !(3<!6; 
"$2(04#;, 0.#7(!!6; 0 -002+'".(!-#>- ?**+)4". ?2+)4%">(&!-4!"8 
")%3=(9:+8 0%+'6.@

A4" 30-(# )"!*+%+!,-#, 1"0.#:+!!(# -002+'".(!-#> >+'-)"-
$-"2"&-<+0)-; ?**+)4". ?2+)4%">(&!-4!"&" 1"2#, )"4"%(# 1%"."'-40# 
. !(B+8 04%(!+ !(<-!(# 0 1935 &"'(.@

C3)"."'04.3#05 0"'+%=(!-+> *.E<.0733 2<=826-
.0;261673809:676 E<5G3.3H %6993>9:6> #0/0E<?33 - 0"'+%=(!-+> 
!(,-"!(25!6; 1%"+)4"., 34.+%='+!!6; 1%+7-'-3>"> D".+4( 1%- 
KE053/02.0 %6993>9:6> #0/0E<?33 1" 04%(4+&-<+0)">3 %(7.-4-9 - 
!(,-"!(25!6> 1%"+)4(>, ( 4()=+ 1%"&%(>>"8 1%-"%-4+4". I90B3E26> 
6E7<235<?33 5/E<G66;E<2023H . "$2(04- 7'"%"."8 ")%3=(9:+8 
0%+'6, $E7:6B3.0. 3 KE67E<BB2A> :6B3.0. 0<-4(94 !(-$"2++ 
()43(25!6>- 02+'39:-+ 4+>(4-<+0)-+ !(1%(.2+!-#:@

E /+;(!-7>6 $-"2"&-<+0)"&" '+804.-# !+-"!-7-%39:-; -723<+!-8: 
4+"%+4-<+0)-+ - ?)01+%->+!4(25!6+ -002+'".(!-#.@

E /+'-)"-$-"2"&-<+0)-+F (01+)46 ."7'+804.-# !+-"!-7-%39:-; -723<+!-8 !( 
<+2".+)(, ( 4()=+ . 0"<+4(!-- -; 0 '%3&->- *()4"%(>- ")%3=(9:+8 0%+'6.@

E C('-"$-"2"&-<+0)-+ -002+'".(!-# '2# ?2+)4%">(&!-4!"8 $+7"1(0!"04- 
0-04+> 0.#7- - "$"%3'".(!-#, -01"25739:+&" !(1%(.2+!!39 ?!+%&-9 
!+-"!-7-%39:+8 1%-%"'6.@

E G-&-+!-<+0)"+ !"%>-%".(!-+ !+-"!-7-%39:-; -723<+!-8, >+4"'6 - 
0%+'04.( )"!4%"2# - 7(:-46: 0".%+>+!!"+ 0"04"#!-+, 1%"$2+>6 - 
1+%01+)4-.6.@

E H".6+ >+4"'6 >+'-)"-$-"2"&-<+0)-; -002+'".(!-8 !+-"!-7-%39:-; 
-723<+!-8, $-"2"&-<+0)-+ >"'+2-, «$"25B-+ '(!!6+» . %('-"$-"2"&-- - 
&-&-+!+ !+-"!-7-%39:-; -723<+!-8.@

E A**+)46 ?2+)4%">(&!-4!"8 ")%3=(9:+8 0%+'6. G2"$(25!"+ 
?2+)4%">(&!-4!"+ 7(&%#7!+!-+ - +&" .2-#!-+ !( 0%+'3 "$-4(!-# <+2".+)( - 
?)"0-04+>6. @

E I"7->+4%-# !+-"!-7-%39:-; -723<+!-8, >+4"'6 - 0%+'04.( -7>+%+!-#.@
E J-"?2+)4%">(&!-4!(# 0".>+04->"045 !".6; 4+;!"2"&-8 0 -01"257".(!-+> 
!+8%"-!4+%*+80". - <+2".+)-)">1594+%!6; 0.#7+8.@

E H+-"!-7-%39:-+ -723<+!-# . >+'-,-!0)-; 4+;!"2"&-#;.@
E H+-"!-7-%39:-+ -723<+!-# . 4+;!"2"&-#; (&%"-1%">6B2+!!"&" )">12+)0( 

(01+,-(25!(# 0+),-#).@
E K"'&"4".)( )('%". . "$2(04- %('-"$-"2"&-- - &-&-+!6 !+-"!-7-%39:-; 
-723<+!-8.@

!"#$%&' ()*+, -.! /) 
0"12)32)4)522
-)662'672' 

%"82)%"49%&' 7):2,+, 
/) ;"<2,+ ), 

%+2)%2;20#=<2> 
2;4#$+%2'

$926G2A0 /<.A: 

1 B<E.<  
%"$"4) 0+526,0"822 2 
/02+:" ,+;26)* %" 
6"',+ 7)%?+0+%822 

1 <G7=9.<  
;"*+0@+%2+ 
0+526,0"822 %" 6"',+ 
7)%?+0+%822 

20 902.HJEH 
;"*+0@+%2+ /02+:" 
,+;26)* 1)74"1)*  

10 6:.HJEH 
0"66&47" 
A%?)0:"82)%%)5) 
6))3<+%2B C2 
(/)1,*+0D1+%2+ 
#$"6,%27":, 
/0)50"::") 

11 26HJEH  
;"+;1 2 0+526,0"82B 
#$"6,%27)* 
7)%?+0+%822 

12-13 26HJEH  
;"6+1"%2B 
7)%?+0+%822 



$E7:6B3.0. 
LE376E@0G $.'., 0"-1%+'0+'(4+25 L%&)">-4+4(, '.$.!. (K%+'0+'(4+25 
C"00-80)"&" !(,-"!(25!"&" )">-4+4( 1" 7(:-4+ "4 !+-"!-7-%39:-; 
-723<+!-8 (CHMNHO),  PHL HOQ $+7"1(0!"04- !".6; 4+;!"2"&-8)@

ME<9<G32 ).'., 0"-1%+'0+'(4+25 L%&)">-4+4(, <2-)"%%. CPH, '.$.!., 1%"*+00"% 
(K%+'0+'(4+25 H(3<!"&" 0".+4( CPH 1" %('-"$-"2"&--, RCJ LOSO)@

'10:900G< I.'., "4.+404.+!!68 0+)%+4(%5 L%&)">-4+4( (Q+!4% 
?2+)4%">(&!-4!"8 $+7"1(0!"04-, CHMNHO) @

N=J<E0G O.+., <2-)"%%. CPH, '.4.!., 1%"*+00"% (NPL /HOTO, L4'+2+!-+ 
!(!"4+;!"2"&-8 - -!*"%>(,-"!!6; 4+;!"2"&-8 CPH)@

M1FP23:6G I.O., '.4.!. (UGVK QHOO>(B)@

"<>/38 I.!., ).;.!. (UGJVH OTAJ CPH, H(3<!68 0".+4 CPH 1" %('-"$-"2"&--)@

"3:3.32< I."., '.>.!. (UJVH "DNHQ &-&-+!6 - "$:+04.+!!"&" 7'"%".5#" 
C"01"4%+$!('7"%(, CHMNHO)@

"696G I."., '.>.!. (UGJV G"0HOOKK)@

K<26G '.I., '.$.!., 1%"*+00"% CPH (UGJHV WHOOCPA)@

K6;6/50> Q.I., '.>.!. (UGJHV "HOO /T", UGPLV WL K+%.68 /G/V ->. O./. 
D+<+!".(, CHMNHO). @

*010520G '.+., ).>.!., '",+!4 (UGJV GHOOO W/ /L CU)@

*C6/6J<0G O.&., '.4.!., 1%"*+00"% (UGVK HOOC, CHMNHO)@

KE0/90/<.01@ KE67E<BB2676 :6B3.0.<  
LE376E@0G O.L.,  '.>.!., 1%"*+00"%, 1"<+4!68 K%+'0+'(4+25 C"00-80)"&" 
!(,-"!(25!"&" )">-4+4( 1" 7(:-4+ "4 !+-"!-7-%39:-; -723<+!-8, 
K%+'0+'(4+25 D+),-- %('-"$-"2"&-- !+-"!-7-%39:-; -723<+!-8 H(3<!"&" 
0".+4( CPH 1" %('-"$-"2"&--@

$E7<235<?3622A0 G6CE69A =8<9.3H 
V<+!68 0+)%+4(%5 CHMNHO: @
'10:900G< I3:.6E3H '10:9<2/E6G2< 
8(903)595-16-23, bioemf@yandex.ru@
D(84 CHMNHO: www.emf-net.ru@

V<+!68 0+)%+4(%5 H(3<!"&" 0".+4( CPH 1" %('-"$-"2"&--: @
"<>/38 I<10E3H !69346G2< 
8(495)939-74-38, radbio@sky.chph.ras.ru@
D(84 H(3<!"&" 0".+4( CPH 1" %('-"$-"2"&--: www.radbio.ru@

&09.6 CE6G0/023H 
O!04-434 $-";->-<+0)"8 *-7-)- ->. H./.A>(!3?2# CPH, @
7. &69:G<, =1.M69A732<, /.4 

$926G2A0 /<.A: 

E4B #$"6,2B * 
7)%?+0+%822 
%+)3>)12:) 

1) 1 "*5#6," 
;"0+526,020)*",96B 
%" 6"',+ 
7)%?+0+%822 
www.bioEMF.ru 242 
/0264",9 
0+526,0"82)%%#= 
7"0,# (/024)D+%2+ ) 
%" "10+6 
F4+7,0)%%)' /)$,& 
bioemf@yandex.ru 

1) 20 6+%,B30B 
/0+16,"*2,9 * 
G057):2,+, 
F4+7,0)%%#= *+062= 
,+;26)* 1)74"1" 

1) 20 6+%,B30B 
%"/0"*2,9 * 
G057):2,+, 
F76/+0,%)+ 
;"74=$+%2+ ) 
1)/#6,2:)6,2 
/#3427"822 ,+;26)* 
* ),70&,)' /+$",2 

1) 1 )7,B30B 
,+;26& 3#1#, 
0"66:),0+%& 
H0)50"::%&: 
7):2,+,):  

H)1,*+0D1+%2+ 
*74=$+%2B 1)74"1" 
* /0)50"::# 
I)%?+0+%822 
#$"6,%272 /)4#$", * 
A%?)0:"82)%%): 
6))3<+%22 C2. W7!"06 !+ 

1%+'30>(4%-.(940#



!"#$%&# '('")&*+%, -*.%/'$ 

01#/-+%2 2'+(*"*+3%% 4'&5*+ 6"*4/-#$%-7 $ 8"92')%-*- :2/6*"-+'* 
.#2&;1*+%* ' 4'6</-%)'/-% 6<=&%2#3%% -*.%/'$ $ '-2">-'? 6*1#-% (4' 20 
/*+-,=", 2019 9'4#). 

!"#$%&, '" %(()*")%)*+,-$" )"./)$0" 0('1"2"'3$$ $ 42/*$5/. (1(2.5"'$6, 
2/%%./)2$*/)7%6 '" 8+9+).:

;8<=.  )"#$%(* – '" 8(5"" 3-> %)2/'$3 1(2./)/ ?4, '/4"@/)/''&> * 2"9/0)(2" 
WinWord, A2$1) Times New Roman, 2/#."2 A2$1)/ 12, @"2"# 1 $')"2*/5, 
/8#/3'&B ()%)+4 1,25 %.; 4(56 – %*"2>+ $ %5"*/ 3 %., %'$#+ $ %42/*/ 2 %., 
)"0%) 8"# 4"2"'(%(*.:

C"2*/6 %)2(0/ – '/#*/'$" 9(05/9/ (4(5+D$2'&B, *%" 8+0*& 42(4$%'&", 4( 
3"')2+). :

E)(2/6 %)2(0/ – $'$3$/5& $ 1/.$5$$ /*)(2(* (0+2%$*, 8+0*& %)2(@'&", 4( 
3"')2+, $'$3$/5& $ 1/.$5$6 9(05/9@$0/ 4(9@=20'+)&). :
!2")76 %)2(0/ – 4(5'(" '/#*/'$" (2F/'$#/3$$, F(2(9, %)2/'/, e-mail ((8&@'&B, 
4( 3"')2+). :

G/5"", @"2"# (9'+ 4+%)+, %)2(0+, '"(8>(9$.( 42"9%)/*$)7 2"#,." ('" 8(5"" 
500 #'/0(*, *05,@/6 42(8"5&, A2$1) (8&@'&B, 8+0*& %)2(@'&", *&2/*'$*/'$" 
– 4( A$2$'"),  #/)"., '/ %5"9+,-"B %)2(0" – 05,@"*&" %5(*/ (5-7 %5(*, A2$1) 
(8&@'&B, 8+0*& %)2(@'&"). :

C(%5" H)(F(, @"2"# (9'+ 4+%)+, %)2(0+, '"(8>(9$.( 42"9%)/*$)7 *%" H5"."')& 
#/F5/*'(B @/%)$ ('/#*/'$", /*)(2&, (2F/'$#/3$$, 2"#,.", 05,@"*&" %5(*/) '/ 
/'F5$B%0(. 6#&0".  :

;%'(*'(B )"0%) )"#$%(* ((8&@'&B A2$1), %)2(@'&" 8+0*&, *&2(*'6)7 4( 
A$2$'") %5"9+") @"2"# (9'+ 4+%)+, %)2(0+ 4(%5" #/F5/*'(B @/%)$. !"0%) 
(%'(*'(B @/%)$ )"#$%(* 9(5D"' %(9"2D/)7 42$%+-$" '/+@'&. 2/8()/. 
H5"."')& (/0)+/57'(%)7, ./)"2$/5& $ .")(9&, 2"#+57)/)&, (8%+D9"'$", 
*&*(9&), / )/0D" %%&50$ '/ 3$)$2+".+, 5$)"2/)+2+ (* 0*/92/)'&> %0(80/>, * 
4(2690" 3$)$2(*/'$6). C2"9%)/*5"'$" )/85$3 $ 2$%+'0(* '" 9(4+%0/")%6.:
I4$%(0 5$)"2/)+2& (1(2.56")%6 %(F5/%'( )2"8(*/'$6. J;I! 7.1-2003 (956 
%)/)"B – /*)(2&, 4(5'(" '/#*/'$" 4+85$0/3$$, '/#*/'$" D+2'/5/, F(9, )(., 
'(."2, %)2/'$3&; 956 .('(F2/1$B – /*)(2&, 4(5'(" '/#*/'$", F(2(9, 
$#9/)"57%)*(, F(9, %)2/'$3&; 3$)$2(*/'$" )"#$%(*, 9$%%"2)/3$B $ ).4. – '" 
D"5/)"57'(). K%)(@'$0$ 4"2"@$%56,)%6 4( 4(2690+ $> 3$)$2(*/'$6 * )"0%)", 
(8<". – '" 8(5"" 5–7 $%)(@'$0(*. :

!"#$%&' ()*+, -.! /) 
0"12)32)4)522

-)662'672' 
%"82)%"49%&' 7):2,+, 

/) ;"<2,+ ), 
%+2)%2;20#=<2> 

2;4#$+%2'

8"9#+%.#-'"> 
2'+(*"*+3%% 

@#<1+>? /'$*- AB@ 6' 
"#4%'=%'&'9%%  (8-4*&*+%* 
(%.%'&'9%1*/2%C +#<2 
AB@) 

A'//%?/2%? +#3%'+#&7+>? 
2')%-*- 6' .#D%-* '- 
+*%'+%.%"<;D%C 
%.&<1*+%? 

E+/-%-<- =%'C%)%1*/2'? 
(%.%2% %). @.F. G)#+<:&, 
AB@ 

B@8 @EH =*.'6#/+'/-% 
+'$>C -*C+'&'9%? 

H*+-" :&*2-"')#9+%-+'? 
=*.'6#/+'/-% 

«!"#$%&'( )"*+,-$./0*- ,1213 ,/14%56 121,12/*%%56 
,&,-*(5, .%5-"*%%&* ,&/7 81-1"13 8$4+73 (1(*%- 

5"$.%1.*9&.$6-,0 , .%*9%&(& ,&/$(& 18"54$6:*3 ,"*+7…» 
;8$+*(&8 <1,,&3,813 $8$+*(&& %$58 

=>;? @;>A!>



!"#$#%&'% ()**%+,! -
./,+*#0#%& 1/,2345 67#84,% " /#9)4% ()2:%/%2;,,!-

!"#!$"%&' $.(.  
)*-+,-.)-./0-12 

$,34*560-0/,  
<)(4)/ 9,)*)+,7%8(,= 

2#6(, ./%<8%<#4%*5 
>)88,?8()+) 

2#;,)2#*52)+) 
()&,4%4# 1) @#A,4% )4 

2%,)2,@,/6BA,= 
,@*67%2,?

7"(8('#9 &.(. 
)*-+,-.)-./0-12 

$,34*560-0/, -
7*%2-()//%81)2<%24 

>CD, <)(4)/ 
9,)*)+,7%8(,= 2#6(, 

1/):%88)/, 
./%<8%<#4%*5 D#672)+) 

8)"%4# >CD 1) 
/#<,)9,)*)+,,

!"#!$"%&' :.!.  
+,-.)-./0-12 

;,*3,/55<*3* 4*560-0/ -
<)(4)/ &%<,;,28(, 2#6(, 

1/):%88)/, 1)7%42'? 
./%<8%<#4%*5 >)88,?8()+) -
2#;,)2#*52)+) ()&,4%4# 1) 
@#A,4% )4 2%,)2,@,/6BA,= 

,@*67%2,?, ./%<8%<#4%*5 
E%(;,, /#<,)9,)*)+,, 

2%,)2,@,/6BA,= ,@*67%2,? 
D#672)+) 8)"%4# >CD 1) 

/#<,)9,)*)+,, 
!"#$%&'()*+,%+'# -.'&'/0#  

&).,'1,'"'*,2 ,-"34#+,# !$'"'*,2 4#"'/#$ $"#%$) ('.#"0 .'-) 5G !+#&*,2 

-)*&2-+#+,# 5'"# !"#$%&'()*+,%'1,'"'*,2 !"#$%&,4#6%/' WiFi -)&2. $&'",$ *,*,#+) 

1#-'5)6+'6%0 ()*+,% 7#("2 !"#$%&'()*+#%,-( 5'*"'8#+,# ")-#& 9:; 6%&#66 ('-* 

&)-.&)<,%#"0 =>: ?@ABC>9D?E +)*&#/ F@; *#+#&)%'& )+%#++) ('+,%'&,+* G/( :FH GB7 
4)6%'%) ;GI HGI SAR (#.,J,+) >;K 1,'"'*,2 &).,' !+#&*#%,$) J,L&'/,-)J,2 

('1,"0+,$ $'(50M%#& '$,6",%#"0 +#&/ 6#%0 C9@ 1,'!"#$%&'()*+,%+'# ,(53"06 
+)+'5'&)J,2 N,&'$'5'"'6+OP N3( +)5&)/"#++OP "34 QGI &#)$J,2 <,-+0 

'+$'"'*,2 *#+O !"#$%&'6%)%,$) 1,'%&'5+OP ,66"#.'/)+,2 


