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Camble 3pdeKTMBHbIE YMHble FOpOAd B Mupe Ha 2018
rog

MpoayKTOBbBIN NAEK AAS POCCUMNCKOFO
NUJOTUPYEMOro nosiétTa Ha JlyHy

JIErkocTb ¥ Mollb

CneunanncTtbl c60poYUHbIX NUMHUIK Ford obnauatcs B
3K30CKeneThl

MHoropasosass 6ymara u3 Kutas

10 TexHOMOrMYeCKMX MPOPLIBOB, OXMUAdAEMbIX B 2018
— nporHo3 MIT

BaHKM FOTOBATCS 34MyCTUTb €AVHYID CUCTEeMy
OMOMEeTpPUYECKON UAEHTUPUKALUK

TOHKOMJIEHOYHbIE COJIHEYHble 3JieMeHThl Hanergy
YCTAHOBWAN TpU pekopad 3GPeKTUBHOCTM

B liBenuapun co3gann Kpbiwy, FeHepupyiowyio
SHEPIui0 U3 CONHEYHbIX Ny4den

B Poccunm npoTtectupoBanu netawouwero "poboTa-
3HepreTuka"

Bce Matepwuasnbl, npencTtaBJieHHble B JJ,GVIJJ,)KGCTG, ABNAITCA I'Iy6J'IVIHHbIMVI M NpeacCTadBNdaAl0T TOYUKY 3peHUA UCTOYUHUKA. OcHoBHoOM

MACCUB MHOOPMALMM, WCMOJIb30BAHHLIM MPU MOArOTOBKE AAWAXECTd, pa3melleH Ha HOBOCTHOM noptane NewslLand
(HOBOCTHAs coumanbHas ceTb) http://newsland.com
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#$ %&'() *$+$,"-+'./, %$0$&$,1" 2&$".%$0)+ 31'4+&$-5 % ,%$"6
41'+4/6, 7/,+8 . 4$+$&56 %56$0)+ ./ " 2&'0'15, 90' "
C.$:"&/;+)E , 2%($<8; ,2'="/18-56 >+&$7?,+%. @$21"%-5'
31'(-+5, 2$,+&$--5' 2% 3+$(> 2&"-="2>, 7/,+$ -/.5%/;+

S E+$9/18%/-"7",4"(" 31'(-+/(" (BPV). A-" 9-'&"&>+

3-&9" ./ 7B+ 0%>6 $,-$%-56 2&$=',,$%: -/4$21-"
(>1/%1"%/-" 1>7? %'+/ 01) 2&$".%$0,+%/ 31'4+&$-$%) "
2'&'0/7/ 31'4+&" 7' +%.
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2$-)1", 7+$ $-" ($9>+ 2$8%5,"+8 3**'4+"%-$,+8 >,+&$7?,+%/ , 1"
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CG/4$21-" " 2'&'-$, 31'4+&$3-'&9™ 7/,+ $ 2&'0H)%1);+
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1%+$& ", 1'08%/-"). - GI2&"(& -/4$2"+18-$' >+&$?+%$
0$1F-$ 2309%'&9/+8,) %$.0?,+%"; ,$1-7-56 1>7"? 01)
(/4,"(/118-$? 3*'4+"%-$,+", % +$ %&() 4/4 01) 2'&0/7"
3-'&9"™ 3+$9% -1 +&':>'+))E.

# "+$9', 4$(/-0/ >7-56 &L.&I$+1 >+8&$?+%$ , 0%>()
AIC&I(", 2'&%I) "6 A$+$&56 $:2'7"%/+ -'$:6$0"(5'

> 1$%") 01) 2&$".%%$0,+%/ 31'4+&$3-'&9™ , -/":$18C"( EKL, /
%+$8&/) D 2$.%$1)+ ,$6&-)+8 3-'&9"; 01) 2$,1'0><'0$

" 2$18.$%/-"), -12&"( ‘& 2$,1' JAI+] $1-=.

CM/.O'1-" 2&$=",,$% -/4$21"-") " 2'&'0/7" 31'4+&"7',+%l/

"(1$ ='18;  2$%5,"+8 2&$".%$0"+'18-$,+8 0'%/?, ./ 7B+
>(-8C"-") '9$ 4$(2$-'-+$%, - 9$%$&"+ @>$(/, G$>1., ,$/%+$
"L0$%/-"). - # ("A&S$(,CH:I6 FI04$,+" %'0>+ ) /7 }

7+$ 2$.%$1"1$ -/( ,$.0/+8 :$1" 3**4+"%-5' 31'(-+5,

4$+$&5  $:1/0/+ 4" %->+&-"( $2&$+"%1-"(

(-8C"(" 31'4+&"7 4" (" 2$+'&)("E.

N,,1'0$%/+'1" ,($91" 0$:"+8,) '<B :$18C'? 3**4+"06-$,+" "

>(-8C'-") 2$+'&8 31'4+8&$-$% % 28&$=",,' *$+$,"-+./ ./ 7+
94T 4" ($0"F'="8$%/--56 %$0$&$,1'?. G$W5? 28$+$+"2
2$1>7"1 3-'8&9'+'7',4>; 21$+-$,+8 05 #+/(2, 7T+$ % 2)+8 &/.
-$18C", 7'( % 28'050><'( 2&$'4+' 4$(/-05.

O+$ 0$,+/+$7-$ -"4$' .-/7-" 2% ,&/%--"; , 08&>9"("
*$+$9/18%/-"7",4"(" 3L(-+(", -$ >+& $2,4%$ -/ $,-$%'
%$0$8$,1'? )%1)'+,) $1" "'1B-$?" /18+'&/+"%$? (%$ %,'6
,(5,1/6). N6 283$".%$0,+%$ 2&$<' " 0'C'%1', 7+$ 2'&,2'4+"%-$

01) ",2$18.$%/-") % &/.%"%/;<"6,) ,+&I-16.
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# +$ %&'() 4/4 :$18C"-+%$ $%& (--56 *$+$31'(-+$%
" O$+/%1"%/:+,) " 4&'(-"), 4L:7'%5( -12&/%1'-"( 01)
&/,C"&I‘") 2$+|_=u/1/ $+&/,1|| ’+/_$%ll+,) 2&"(!_!_!"
-$9%56 (/+'&"11$% 01) "6 2&$".96$0,+%/.

AD-"( M. Im$1Y 2'&,244°%-56 . "6 | T"+[+)
(2, 4%$ 48" +I11$%, ".%',+-56 4/4 2'&$%,4"+5 (-1.%/--5'

% 7',+8 &3%,,"?,4%$9% 9'$139/ 18%/ K'&$%,4%9%). G'4$+3$&5'
2'&$%,4"+5 $7'-8 63&$CH 2$913</;+ %'+: , "6 23($<8;
>7'-5( >F' >0/1%$,8 2$1>7"+8 22 -2&$="-+->; 3**'4+"%-$,+8
28'$:8&/.$%/-")  3-&9™, T+$  2&"( &$  $BH%+, %>+
+&/0"="$--5( 4&'(-"%5( 31'(-+(.

E -/4$)<'(> %&'(-" 6/&/4+&" +"4" " EKL 2'&$%,4"+$%

2&'%.$C1" 0&>9" /18+'&-/+"%-5' ,$1-'7-5' (/+'&"/15 b
_/2&"([&’ ’I_’Il:lllll.ll&$%/__5l 4&/’u+|1|( ’$1_|7_5|
:/+/&m ()7|?4|| P&|+:|1)) ||1n $&9/_ll7l,4lll * $+$31|(|_+5

#' :$18C' >7-56 0L+ $2+'("+'7-5' 28$9-$.5 2%
2$%$0> 28898,/ +'6-$1$9"2 $1-7-$? 3-89 +"4" -/ $,-$%'
2'8$%,4"+$%, 63+) %2'&%5' , 3+$? ='18; "6 ,+/1" 28"(-)+8
- :$1" 10 1'+ -/./0.

#(C,+ , +( 0% "6 2%& ,><'+%>+ &)0 ,'&8'.-56
282)++%"? 01) (/,$%$9% %-'0&-") 2'&$%,4"+$% %
A$((&7'4™  2&$0>4+5. K$,4$184> 48" +/115  1'94$
&/, +%$&);+,) % %$0', $-" 0$1F-5 :5+8 ./<"<'-5 $+ %1/9" ,
2$($<8; 9'&('+"7-56 ,+'41)--56 21/,+"-. E&$(" +$9%, 63+)

>7-5' " 0$,4"91"  %5,$4$? 34+'%-$ 4", $7 -8
(/1-84"(" 2'&$%,4"+5(" )7'24/(", "( - >0/1$,8
2$1>7"+8 +/4$? F' 34+ , :$1" 48>2-5(" )7"24(".

CK'&$%,4"+5, :'>,1$%-$, -' +/4 +/:"18-5, 4/4 4&'(-"?, ;
9$%$&"+ Q/?41 Q/4P", 28$*, $& (/+'&/1$%'0-") %
J+3-7$80,45( >-"W'&, "+, @4 T+$ D 3+$ 9/%-)
2&$1'(/ L&>9%' 0'1$ % +$(’ 7+$ 2'&$%’4"+5 o) ,$%'&C'--$
“$9/) +'6-$1$9"), 4$+$&/) '< - (/,C+/"&$%/1$,8
28$".%30,+%'--5' */:&"4" 284/ - 2$,+&$-5. O+$ ./2(+
-4$+$8$' %&'()E.

G"  $0-/  4$(21-") - 28$".%$0"+  AB((&7',4™
2'&$%,4"+$%5' ,$1-'7-5'  31'(-+5 % :$18C"6 (/,C+//6,
6$+) $0-/ ". "6 D Oxford PV (2$0&/.0'1'-" A4,*$&0,4$9$
>M'&"+H+) D "("+ 34,2'&"(-+/18-57 ='6 2$ %52>4>
+/4"6 ,$1-'7-56 :/+/&'? % P'&(/-"".

N,,1'0$%/+'18,4" ='-+&5 " -:$18C"™  4$(2/-"",
">7/<" 2'&$5%,4"+5, 27/, % A4>20+ $&8:> ./ $1"
%5,$4"?  >&$%'-8  *"-/-"&$%I-"),  ,$2$,+/%"(5?
0-'F-5(" %1"%/-")(" % 4&'(-"%5' +'6-$1$9™".
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‘A4 (‘H#21%/ %$# (')/%"%")% (#74
"% [#=%. (#138).5 B)'#7#%#
'4-('#-."4"%")A. H8%"0% )*
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CJ'9$0-) +&>0-$ 2&$+"%$,+$)+8 -/  &/%-56 4&'(-"; "1"
2$:FO/+8'9%, - $:H), )+ Q/4P". - K&'T"-/ % +$(, 7+$ > 3+$?
+6-$1$9™ >F' ', +8 $9&3(-/) 34$-$(") -/ (/,C+/:'E.

# 11"F/?C'? 2'&,2'4+"%" $0-"( ". &'C-"?2, 2&'01$F'--5(

28$*, $&$( Q/AP", )%1)'+) ", 2$18.$%/-" C+/-0'(-56E
$1-7-56 31'( -+$%, % A$+$&56 ,1$? 2'&$%, 4"+ -I-$,"+,)
2$%'&6 +&/0"="$--$9% 4&'(-"). K$1>28&$.&/7-/) 2'&$%,4"+-/)
)7'241 16%/+5%/+ $2&'0'1'--5' 01"-5 %$1- % %"0"(%(
24+&' %'+, 2$.%$1)) 28$2>,4/+8 08&>9", 4A$+$&5' /+(
>+ &> +,) A& (-"%5( 31'(-+$( 2$0 2.

N, 1'0$%/-") 4%(/-05 Q/49" 2$4/./1", T7+$ +/-0'(-5'
*$+$31'(-+5 -/ 10% 3**'4+"%-", 7'( 4&'(-"'%5' /-/1$9".

O+$ ($F'+ ,+/+8 $+4&5+"(, 4$+$&S$ 2$.%$1"+ %5?2+" -$%$(>
(1+'&"11> -/ &5-$4, 90" 2$4/ 0$("-"&>"+ 4&'(-"?.

J 2&'$0$1'-"( 2&$:1'( (/1$9% (/,C+/:/ " + /:"18-$,+",
2'8$%,4"+-5' *$+$31'(-+5 ($9>+ 2'&'%'&->+8 %,; $+&/,18
$1-7-$7 3-'89'+"4", 2$,4$184> $" -/(-$9% 0'C'%1' %
28$".9%%$0,+%', 7'( 4&(-"%5' *$+$31'(-+5. E&" +/115
2'8$%, 4"+ ($9>+ :5+8 2$1>7-5 28" $+-$,"+'18-$ -".4"6
H(2'&I+>&I6, % $+H1'T" S+ A&'(-"), 4$+$&5? +&'>'+
$O&$(-$9%  4$1'7+%/  +21/  01)  ".9%+$%1'-")
2$1>28$%$0-"4$%$? 21/,+"-5.

CQ5 -/0"(,) 2&"?+" 4 $0-$(> 2'--" ./ %/++ [1 2-" R 1

='-+]. O+$ " '+8 ='18 ,$.0/-") +/4"6 ,$1-'7-56 :/+/&'?, -
9%$%$&"+ G"+"- K/0+>&/, 0"&'4+$& N-,+"+>+/ ( $1'4>1)&-56 "
-1-$(/,C+/:-56  "--$%/="? % D-"%'&"++ S&>-/. -
D-"%'&,/18-$,+8 " %S$.($F-$,+" 3+"6 ([+'&"/1$% $7'-8
16%/+5%/:<"E.
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HoBbin MeTOn
3J1eKTpoan3a
NpON3BOAUT
Bogopoaa B 4 pa3sa
bonble

T/ $,-$%> ,%%$9% ".$:&'+-") ",,1'0$%/+'18,4/) 9&>22/, %

5, +/% 43+$&$? %$C1" >7'-5' ". D18,/-,4$9% -/="$ -118-$9%
> (>4 64", E$&'?,4$98 M-+ 4>+ 3-&9'+"T,4"6

", 1'08%/-"? " F'-,4%9% >-"%'&,"+'+/ J>4(>-, %)l >F
><',+%0>;<>; 4$-,+&>4="; 2$0 -/.%/-"'( C+%'&0/) $4,"0-/)
31'4+&$1".-/) )7'?4/E (SOEC).

# >3$%&C-,+%3$%/--$? ($0'1", +/4 F', 4/4 " % 0&>9"6
31'4+&$1".'&/6, 31'4+&"7',4"? +$4 &/, <'21)'+ %$0> -/
($1'4>15 9%3$0$&3$0/ " 4", 15&$0/, 4%+$&5' ./+'( $+0'18-$
>1/%1"%/;+,). A+1"7" J4L1;7/'+,) % +$(, 7+$ % 2&'01$F'--$?

> +-$%4' $:/ 31'4+&$0/ )%1):+,) +%'&0$+18-5(", 4/4 "
31'4+&$1"+, ,1>F/<"? 2& $%$0-"4%( "$-$%. HOBOCTU
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# " +(/6, ",2$18.>,<"6 F"04" 31'4+&$1"+5, -'$:650"($
2$,+$)--$ 43-+8$1"8$%/+8 >&$%"-8 F'04$,+". E +$(> F ,$
9%&'(-(F'04™  3L'4+&$1"+5 +/-$%)+,) 2&"7"-$? 4$88$.™
08>9"6 4$(2$--+$%. @%'&0$+18-5' 31'4+&$1".B&5 1"C'-5
3476 05, +/+4$%, &I:$+/;+ 28" :$1" %5,$4"6 +(2'&/+>8/6

($9>+ ".%1'4/+48 31'4+&"7',+%$ . 3+$9% +21/
$EH%'+ +%0'--$, 3-89$./+&/+5 28" "6 *>-4="$-"&$Y%/-""
("-"(/18-5.

L$ ,'9$0-)C-'9$ 0-) ,>< +%$%/1$ 0%/ %6/&"/-+ )7'?4"
SOEC, % 4$+$&56 ",2$18.$%/1",8 &/.-5' 31'4+&$1"+5:
28%[) 4%-+&>4=") 2$.%$1)1/ 28&$2>4/+8 +$184$ "$-5
4"1$&$0/, | %+$&/) D +$184% "$-5 %$0$&$0. @/4%'
$0-$,+$&$--"  0%'F-"  $9&/-"7"%/1$ 4% 17" +%$
28$".%%$0,+%/ %$0$&S$0/ " +&:$%/1$ >1>7C-"2. I$6&/-"%
%,  28&"(><'+%/  +%'&0$+'18-$9%  31'4+&$1".&/,

" 10$%/+'1" &L&SSHI"  -$%>;  %5,$4$34+"%6->
9":&"0->; " +(> (Hybrid  -SOEC), % 4$+$&$? ", 2$18.>'+,)
28$%$0-"4 $ ,(C/-5(" "$-/(" 01) $0-$% & (--$9%
2'&-$,] 414 $+&"=/+18-$ /&)F'--56 "$-$% 4", 1$&$0/, +/4

" 2$1$F"+'18-$ /&)F'--56 "$-$% %$0$&$0/ (28:$+$-$%).

N,2$18.>) ,('C/--5? "$--57 2&$%%$0-"4 " 31'4+&$05 ".
,1$",+$39%  2'&$%,4"+/, Hybrid -SOEC 2&$".%'1 1,9 1"+&/
%3$0$&$0/ % 7/,, &I:$+)) 2&" -/ 2&)F-" )7?4" 15 # "
+'(2'&/+>&' 700j J. N,,1'0$%/+'1" 9$%$&)+, 7+$ 3+$ % 7'+5&'
&/.1 3**'4+"%-" ><' +%>;<"6 ,",+'( 31'4+&$1"./ %$05,

[ 2$,1'" -2&'&5%-$9% *>-4="3$-"&$%/-") >+&$?,+%/ %
+7-" 60 7/,$% 2&".-/4" >6>0C'-") 2&$".%$0"+'18-$,+"
2%31-$,+8; $ +,>+,+%%$%/1".

C-.#8"7:

HoBble 6aTtapeun B

| Tpu pasa yBenuuar
3anac xoAada

SR B B 31eKTpoMobunen

200-300 Wh'L 600 WhiL 700 WL
Dangerous Safe Safe
K&$&5%-/)  &/.&/:$+4/  2$0&/.>(%/'+  ",2$18.$%/-"
$+&"=/+'18-56  31'4+&$0$% . 1"+,  (+'&'/1/,
HHH#% )--1% ,#+4")% -#.'3,") 7#+ $:1/0/;<'9% %3$.($F-$,+8; ><',+%'--$ >%'1"7"+8 '(4%,+8
H")+%'-).%.4 H#.%'13 /#=%. 144>(>1)+$&-56 :/+/&'?.

()+%-.) 7 -#*4"):

ATT3I31A £4+, TH #0% (H+H1A CO+$ >0+ $.-/7/+8 ,$.0/-" 0'C'%$?, :"$2/,-$?, :$1"

"(4$? :/+/&™, 4$+3&/) 2&'0%,+/%"+ 31'4+&$4/&/( 9%$&/.0%
:$18C"? .12/, 6$0/, - 4111 %$.91/%1);<"? ",,1'0$%/-"
0$4+$& E>/-4>/- K/-9. - D%'1"7'--/) %(,+"($,+8 :/+/&"

"1" 3-'&9'+"7",4/) 21$+-$,+8 ($F'+ >%'1"7"+8 &/,,+9)
2&'$0$1'%/'($ 3L'4+&"7.4"("  1%+$($:1)("

2$0./&)04" , $+ 200 4( 03, 2&"('&-$, 600 4(E.

&1%7.'#/#2)1A/ (#138).5 *4(4-
%A A HH KA A% + ) '4%4
2#15B)6, 8%/ -#+'%/%""0%
(#74*4.%1)
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H 8%'+A (#1)?%.0 )* M%1#$# /#'A

') (4'0 $14*! N%"-4E)#""#%
#.7'0.)% -,%141) "4 2)#>47% IOH
) . 1.D. P##"#-#+4: + #19% [#*$4
["#$#9%.)"T#+#$# 8%'+A (Polychaeta)
)*'#,4 Flabelligera #2"4'3=)1)

'%.5: (4'3/)")4.:""0? $14*,
T#.#'3:'4"5B% ")7.# "% *4/%841

K&" &/.&1:$+4' -$%$? +'6-$1$9™ K/-9> " '9$ 4$11'9/(, % +$(

7"1 2&$*,,$&> 6"("™ I"-0' G/./&, 2&"C1$,8 2&'$0$1'+8

0%/ %5.$%/. K'&%5? J41;7/1,) % &",4' %$.9$&/-") " %.&5%/
" (M48$,4$2'74" 6 +&>A+>&FB ".(--"? (+/11/
1"+") (0-0&"+/(") % 630" 2$%+$&);<"6,) ="41$% ./&)04" -
&1.8)04". #+$&$? %5.5% D 3+$ &/4=") $4 ",1'-"), 4$+$&/)
$9&/-"T"%/'+ 3**4+"0%6-$,+8 " 28&$0$1F"+'18-$,+8 &/:$+5
31'4+&$0%$%.

N,,1'0$%/+'1" &'C"1" &' 3+" 2&3$:1'(5 . 0%:/%"%
6"("7',4"? ,$,+/% ". 31'("-+$% *$,*$& " &5 % F'04"?
31'4+&$1"+, 4$+$&5? 2'&'-$,"+ ./&)0 %->+&" :/+/&'?. I$,+/%
&'19"&>'+ , 31'4+&$0$( 1"'+") % >F ($-+"&$%/--%(
44>(>1)+$&", (9-$%'--$ 2$48&5%]) (+/11 $7'-8 +$-4"(
J<"+-5(,1%'(.

CQ5 6$+'1" 2$1>7"+8 2&$,+$?, C"&$4$ 2&"(-"(5? ,2$,$:
J<"+-$9%  2$4&5+") 1"+"), - ALI1 KI-9, )%1):<"?)
,;980-)  ,$+&>0-"43( Q/,,/7>,'+,439% +'6-$1% 9"7',4$9%
" +"+>+. - E/4 &C-" (5 28&%$,+$ 0$:/%"1" ,2'="/18-5?

$,+/%, 4$+$&57 " 0'1/'+ ,%$' 0'1$E.

N--$%/="$--5? 2$06$0 >7'1 %$.($F-$,+" 31'4+&$0$% 1"+")
01) ,$.0/-") /+/&? :$18C'2 21$+-$,+", $$+%'+ +%'--$
28&'0%$,+/%1);<"(" :$18C"? ./2/, 630/, -' ,-" F/) 2&" 3+$(
2 >&$%-) "6 .$2/,-$,+", =" ,&$4/ 1>F:5.

J$.0/-5' 28$3+$+'25 31'4+&$($:"18-56 :/+/&? 51"
285+, +"8$%/-5 6"("4/(", 4$+$&5' 2$0+%'&0"1", 7+$ "6
4>1$-$%,4/)  3™4+'%-$+8  2$,1' 400  ="41$%
($+-$,"+'18-5? $:H'( ,$6&/-)'($9% -/ /-$0' 1"+") 23,1

="41/ J&)0/ -&.&)0/) ,$,+/%1)'+ 2$7+" 100%. A0-/4$, 2%
A$%/( ",,1'08%/+'1'?, -/ %-'0&-" -$%$? +6-$1$9™ %
2&$(5C1'--$' 28$".%$0,+%$ ($F'+ >?+" -' 4$184$ 1'+.

C-.#8")7:

TpeTbs — He
JINWIHAS

J.4 (#1)?%.4 )* -%/%6-.+4 Flabelligeridae +%,K. #-K,106
#2'4* =¥ ) #"H-A-A T Sedentaria - C-),A8)/E
(#1)?%.4/. L +%,5 '4"5B% -8).41#-5, 8.#)? *).%15"06
4((4'4.  3-'#%"  "4I'#S#H  (#9%, 8%/ 3 Errantia -
C2'#,A8)?E (#1)?%..

K$1"6'+5 "1" (-$9$<'+"-4$%5' 7'&%" N 4$187/+5' 7'&%",
$"H<" % ($&,4"6 %$0/6. N6 0%$;&$0-5' :&/+8),
(/1$<'+"-43%5' 7'&%" (Oligochaeta), ./7/,+>; $:"+/;+ "

- >C'. @>1$%"<" %,'6 4$187/+56 ,$,+$"+ ". (-$F',+%/
$0-$$:&/.-56 ,'9('-+$%, -$ +$184% > 2$1"6'+ ". 4/F0$9%
JI(-+ $+6$0)+ 1$2/,+'%"0-5' 2&" 0/+4", $,-/<B--5'
(-$F',+%$( <'+"-$4. D $1"9%6'+, 4 4$+$&5( $+-$,"+))
0$F0'%$? 7'&%8, +/4™ 2&"0/+4" " <'+"-4" $+,>+,+%>;+.

HOBOCTMU
BrotexHonorum & buosHepreTuku
Ne (I) 2018



GH#H1#=%")% .'"K? (4' $14* "4 S#1#+"#6
1#(4-)) (#1)?%.0 Flabelligera affinis,
-2%14.)8%-7)% )-3"7) )

NT'H#>#H$'4>)A (#(%'%8"#$#
315.'4 #" TH#$# -'%*4 8% '%* +-% .")

(4'0 $14* ) $#1#+"#6 [#*$ (FI!).
C-.#8")7: N.%(4" D# #(5A"#+/'OH

K$1"6'+ &.0'1)+ -/ 0%/

2%041/,,I: ,'0'-+/&-5'
(Sedentaria) 3&&/[-+-5'
(Errantia). J'0'-+/&-5' 2$1"6'+5

%'0>+ 2&"(><',+%'--$ ,"0)7"?

$&.  FULt 2+

%.%'C"--5(" % %3$0'

$&9/-"7'4"(" T/, +"=("

(‘14"(" $&9/-".(/(".
0&&/-+-5' 2$1"6'+5 %'0>+ :&$0)7"? $:&/. F".-" " ($9>+

5+8 4/4 6"<-"4/(", +/4 " 28%,+$ 2$0H0/+8 $&I/-"T',4"
7/,4+"=5 ", ($&,4$9 $ 9&>-+/. L1"/ +'1/ 2$1"6'+ %/&8"&>'+ $+
0$1'2 ("11"(+&/ 0$ 0',)+4$% ,/-+"('+&$%.

D7B-5' ,$:&/1" 2$1"6'+ Flabelligera affinis -/
S'15($&,4%? "$,+/-="""(-" G.U. K'&=%%/ S"$1$9"7',4$9%
*/4>18+'+/ QPD (SSJ QPD), " ".9$+$%"1" ". -"6 01) ".>7"-")

230  +&-,(",,"$--5( ("4&$,4$2%( (@OQ) >18+&/+$-4"

,&'.5.

C!0 (#74*41), 8.# $14*4 -%,%".4"0? (#1)?%. -%/%6-.+4
Flabelligeridae 3-.'#%"0 .47 =%, 747 ) $14*4 &"4"."0?
(#1)?%.. J.# .47 "4*0+4%/0% T#"+%'.)#+4"'0% $14*4
+*H-1#S# ) (4. F%(%'5 /#="# ('%,(#1#=).5, 8.# 3 #29%%#
(%,74 +-%7? (#1)?%. $14*4 201) 3-.'#%"0 -?#=) #2'4*#/.

Q# "4B%6 '42#.0 -39%-.+#+41# ["%")%, 8.# 3 (#1)?%.

& #$# -%/%6-.+4 (4 #8"%% D3 '#,4 Flabelligera) 3")7415"0%
A 4"%1), )'+%'.)#+4™0% $14*4. 10 (‘H#+%)1) +%
('%,0,39)% "438"0% '42#.0 ) )-('4+)1)  #()-4")%,

- %14"H#% 2#1%% 30 1%. "4*4E, N &/,4/./1 $0"-
>7/,+-"4%% ",,1'0$%/-"), 4/-0"0/+ :"$1$9"7'.4"6 -/>4

J+'2/- #30$28)-$%, (1/0C"? -/>7-5? ,$+&>0-"4 4/*0&5
T$$1$9™ ',2$.9%$-$7-56 S"$*/4/ QPD.

CR%*315.4.0 '42#.0 23,3. )-(#15*#+4"0 ,1A +H#--#* 4" A
#21)74 #29%$# ('%,74 T#1584.07 8%'+%6 ) (#-.'#%")A
$)(#.%* )? &+#1:E)). D(%'+0% ,1A "437) #2"4'3=%"4 .'%.5A

(4'4 )")4.:"0? $14* + #19% [#*$4 (#1)?%.0! J.# ,4%.

(#+#, 1A ,415"%6B%S$# )*38%")A -.'#%")A #$4"H#+ 83+-.+
(#1)?2%. ) )? #2'4*4 =)*") , # OTHBH )+%-H -t+-%]
141# E,N 2$07'&4->1 >7B-57.

# ,%$B( 0%$41/0' -/ IV QFO0>-/&$0-$( 4%$-9&',,' 2%
($&*$1$9™  :,2$.%%$-$7-56 % QPD (IV  ICIM). /%+$&5
$+(+"1", 7+$ +'2'&8 [$:"&/+,)  [-)+8,) 2$1"6'+/("

,'('?,#%/  Oweniidae. G'0/%-"' ($1'4>1)&-$  -9-'+"7 4"
0/--5' 2%4/./1", 7+$ $-" &/-8C' 0&>9"6 4$187/+56 7'&%'?
$+$C1" $+ $:<'9$ ,+%$1/ 3%$1;="$--$9% 0&'%/, " 2$3+$(>
,+&$-" "6 91/. ($F'+ :5+8 +/4"( F', 4/4 > 0&'%-'9% 2&'04/

%,'6 4$187/+56 7'&%'?.

M/:$+/  2&$6$0"1/ % ,$+&>0-"7',+%' >-"0%'&,"+'+$(
A-1& 4, P&(/-"). SK  '%*315.4.0 #(321)7#+4"0 +
=3"41% Zoomorphology.

L+.#: L1%7-%6 T%'247#+

HOBOCTU
BuoTtexHonorun & buroaHepreTukn
Ne (I) 2018



UMMYyHOTepanus
paKa

J 2015 9$0/ :51$ 2&$%'0-$ -'(/1$ ",,1'0$%/-"?, 4$+$&5'
2$0+%'&0"1" > 2'C-$,+8 "((>-$+'&2™: -12&"(&, $-I
2$:'0"1/ /(57 19&',,"%-5? +"2 &/4/ 9&>0"

@2&8 F' 43$(/-0/ ". G/>7-$  -",,1'0$%/+'18,4$9$ "-+"+>+/

JA&"22,/ " D-"%'&,"++ E/1"*$&"" % JI- -L"9$ %5),-"1/,

T+$ 34+%-$48 ((>-$+&/2" ($F-$ 28%5,"+8, 1"
"2$18.$%/+8  $2&'0'1B--5' 14" 4/4  "%541;7/+'1",

N 2015 $#,4 /%,)7), 2#":9)%-A - -12&1%1);<" "((>--5' 41'+4" 2&)($ 4 &/4$%5(.

1] * n |:0 |'0 n .
AR ISR N o6 +-5, 745 >-0/(-+8( "((>-$? (5 T18%4/

1%.#,)73:)/13"#.9%'4(): '474. 0A1s pdipAn mqn _q kit o op)_E!
C--1%,#+4.%1) +0A-")1), 8.# )%1);+,) @ -41'+4", "1" @ -1"(*$="+5. O+$ :'15' 4&$%)-5

+'18=/, 4$+$&5', % /%" ,"($,+" $+ ,%$'? 2'="* "4" 0'1)+,) -/

VII3"#.S'A(A [#=%. 3-(%B"# @4"11'&5 (&/,2%.-/;+ >-("7+$F/;+ 2$%&'FOB--5' 41'+4") e

‘42#.4.5 -'4*3 (# ,+3/ >#".4] @6'12'&5 (>,"1"%/:+ 2&"$:&'+B--5? "((>--57 $+%'+). M/-"

D-.)/31)#+4.5)/I3"0% 51$ 0$4/./-$, 7+$, /4+"%"&>) @ -4"11'85, ($F-$ >-"7+$F"+8

71%.7) "4 2#'523 - '47#+0/) ) &I4$%>: $2>6$18.

3138B4.5 -(#-#2"#-.) 4".).%1,

#2n4l3:)+49)') #84$) #(39#1) # ‘$%$9 &/$+' 4$(/'0/ 2$0 &>4$%$0,+%$( Q3+8, K"2 4"-/
(Matthew Pipkin) ,$,8&'0$+$7"1/,8 -/ $,$:$( +"2' @ -4"11'8$% B
41'+416 2$0 -1.%I/-"( CD8+. A-" :5+&$ " % :$18CH(
4$1"7' +%'  2$&S$FO/+,) 1.B-4$? " 1"(Y+'7,4°("
> /(" 2&"$:&++ 2$,$:-$,+8 >"06/+8 :$18-5' 41'+4", /
JH(("9&"&>+ 4 $7/9> :$1'.- ", 7T+$:5 >-"7T+$F"+8 $2>63$18.

AO-/4% 0% "6 2%& :51% -".%',+-$, 4/4 @ -4"11'&5 >7/+,)
2$4"0/+8 %$; "/.>" " -I4I21"%/+8,) % $2&'0'1B--56 +4/-)6.
A-I&>F"+8  */4+$&5, 4$+$&5" [ +/%Ll)+ @ -4"11'&5
*>-4="$-"8$%/+8 %-' 1"(*$"0-$? " +'(5, $,$:'--$ % (', +/6

&2 &$4&1"-" $1., S 44 +$ 28$+$. G$ >7B-5
SU&-5, T+ ST T > 438" 3+89 28$=",,/ 2$%5,"+
34+"%-$,+8 &/:$+5 "((>--56 41+$4.

E$(-0/ %5),-"1/, 7+$ %/F->; &$18 % &/$+ @  -4"11'&$%
"9&/+ '1$4 Runx3. A- &/:$+/'+ , 6&$($,$(/(" %->+&" @ -
41 +$4: "2'&'28$9&/(("&>'+" "6 95 +/4"( $:&1.$(, T+$:5 @ -
41'+4" -421"%/1"8 % $2>6$1" " 28$7"6 (,+/6 &.9>1/
1:$1'%/-")

K$-"(-" 3+$9$ ('6/-".( $,$:--$ %/F-$ 01) :$&8:5 ,
"+06B&O5(™  $2>6$1)(",  2$,4$184> | $-4$1$9"7',4"("
J$1'%/-")(" 4&$%", ,%6)./-- 5", 1"(*$"0-$? " +'($?, @ -
4"11'8&5 " +/4 2&/%1);+,) %',8(/ >,2'C-$, $+('T/:+ 1%+$&5.

U %$+ $2>6$1", -/6$0)<™,) %-' 3+"6 " +'(, [+/4>;+)
"((>--$? )", +'($? - +/4 [9&',,"%-$, 4/4 6%$+'1$,8 5

(0"44(.

V+$:5 :$1" 2$0&%:-$ ".>7"+8 &/:$+> :'14/ Runx3, >7B -5'
28$%'1" " 25+/-") -/ (5C/6. A-" ,&/%-"1" 34,2&'",": 9'-$%

@41'+$4 CD8+, $:-/&>F'--56 % -'1"(*$"0-$? +4/-", , +'(",

4$+$&5' -/6$0"1",8 % "$:<'( 2$+$4".

HOBOCTWU
brnoTexHonornm & broaHepreTukn
Ne (I) 2018



N=)=%"06 +#*3? -
0?"HIHS)A 4T773/31)#+4"MA &"%'S))

)* A H2"H#+1A%/07? )-. #8")T#

%9%

+

#,"4

J2'="/1",+5 " 2$18.$%/1" (+$0 2$0 -/.%/-"( MGE -
"-+'&*'&'-="), 4$+3$&5? 2%$.9%%1)'+ 23%$0/%"+8 34,2&',,";
9'-/. JA&"-"-9 %5)%"1 2$&)04/ 0')+" +5)7 */4+$&$%,
%1");<"6 -/ &/:$+> 9'-$% @ -4"11'&$%. N ,/(5( ($<-5( ".

-"6 $4/./1%$,8 4/4 &/. 0'?,+%" :'14/ Runx3.

"#2" 4 &'9>1)+$&$% &/:$+5 @ -4"11'&$% % -'1"(*$"0-56
+4/-)6 '1$4 Runx3  ./-"(I'+ 2'&%$' (,+$", N &/,,4/.5%/'+
Q3+8; K"24"-. S$1" +$9%, $- $-/&>F"1, 7+$ Runx3
JO?,4%>'+ %%, ,$:,+%'-->; "9-->; 2&$9&/((>" 01)
>28&/%1"-") "((>--5(" 41'+4/(".

#5),-"% 3+$, ", 1'0$%/+'1" " 2$18.$%/1" 01) $25+$% 9&>22>
(5C'? , (1-$($? (3+$+ % "0 $7-8 /9&',"%-$9$ &/4/
BS&SCS ".17"%/+,) 2&" 2$($<" "((>-$+'&/2™). A-"
2$28$:$%/1" ./2>,+"+8 "%'&634,2&',,";" 14/ Runx3 "1"

F, -1$:3&$+, 2$0/%"+8 'B. # "+$9' % 2:&%$( ,1>7/ &S$,+
$256$1'2 J(O1)1,), / %5F"%/'($,+8 F'%$+56 ./(+$
29%5C/1/,8. # $ %+$&$( ,1>7/ & .>18+/+5 $4//1"8
(-$9% 6>F, T( 1" 5 @ A1+4" 288,48 [+/4$%/1"
$2>6$18, . %,)4$9$ "0$2"-9/".

N-5(" ,1$%/(", ', 1" 2$%5,"+8 /4+"%-$,+8 Runx3, -/ :$&8:>
| &IASYS(" AL +4/(" $+2&/%"+) (/4," (/18- 7",1$ :$7=$%,
"2$,1'0-" % "+$9'  2$:0)+.

G$%5' 0/--5' 2$($9>+ .-/7"+18-$ >1>7C"+8 (+$05
"(>-$+&I2™ &IAI, >%'&-5 ", 1'0$%/+1". K$ "6 (-,

RUnx3 ($F-$ :>0'+ ",2$18.$%/+8 01) 2&$9&/(("&$%/-") -
+$184$ "&$0-56" "((>--56 41+$4  7'1$%'4/, -$

"> 5-$01B--56". @/4 ('0"4" -/.5%:+ @  -41'+4", 4$+$&5'
“&>+) " $&II-(I T'1SWAl, 4$2"&>+) " (-$F/+) %
1/:$8/+$8&-56 > 1$%")6, -/=1"%/+,) -/ >-"T+$F-"
4$-48'+-$9% +"2/ &I41, | I+ %%$0)+,) $:8/+-$.

C-.#8")7:

AKKYMynupoBaHue
B2 sHeprum

O**'4+"%-$,+8 2&'$:&/.$%/- ") 3-'&9™ . %$.$:-$%1)'(56
34$1$9"7',4" 7",+56 ",+$7-"4$%, +/4"6, 4/4 3-'&9") %'+&/ "
$1-'7-56 1>7'?, &/,+'+ :>4%/18-$ , 4/FO5( 0-'(. AO-/4$
%," +/4™ " +$7-"4" 3-'&9™" - $+1"7/;+,) 2$,+$)-,+%%( o
01) "6 ",2$18.$%/-") +&":>;+,) > +&$?,+%/ 2&$('F>+$7-$9
6&/-'-") 3-'&9™ . A$+3&5'  [44>(>1"&>;+ " % 71,5
(/4,"(/18-$9% 2&9$".%%$0,+%/ " $+0/;+ % 7/,5 2"4$%$9%
2%+&"1'-"). AO-"( ", %"0%$% +'6-$1$9"? /44>(>1"&$%/-")
3-'&9"" )%1)'+,) %$.0>6, ./4/7"%/'(5? 2$0 0/%1-"( %
2$0.'(-5' 2%$1$,+", -$ C%'? =/&,4/) 43%(2/-") Alacaes
,01/1/ ,1'0>;<"? C/9. # &/1.&1:$+/--$? "(" +'6-$1$9™
2$1$,+" % 9%$&-56 2$&$0/6  ./2$1-);+,)  %$.0>6$(,
$61/FO0'--5( 0% F"04$9% ,$,+%$)-"), 7+$ .-/7"+'18-$
>%'1"7"%/'+  3-'&9%$'(4$,+8 " 3**4+"%-$,+8  +/4$9%
6&/-"1"</ 3-'&9™".
HOBOCTW
broTexHonorun & broaHepreTukn

Ne (I) 2018



0'3((4 )'=%"%'#+ )*
14--483-%.-T#$# .%?"#1#3$)8%- 7#S#
)"-.).3.4 (MIT) (‘#+%14 3-(%B"0%
)-(0.4")A '4*'42#.4""#$# '4" %%
3-.'#6-.+4, ('%,"4*"48%""#$# ,1A
#$1#9%")A +#,0. N.4.5A,
#()-0+4:94A '%*315.4.0

)-(0.4")6 + (3-.0""#6 /%-."#-.)

B.4.4 L")*#"4, 2014 #(321)7#+4"4

+ =3"'41% Nature Communications

10

@'6-$1%$9") $+1"7/'+,) 03,+/+$7-$ %5,$4$? 3**'4+"%-$,+8;,

-$, 4 $F/1-";, ",2$18.3%/+8 " ($F-$ % (',+/6, 90'
II(I;+,) 2$06$0)<"l 2$O.l(_5I 2$1$’+I|- MICI_III
2&%$:1'(5 :51%  -/?0-$ L 2'=1t4(M &"+H-,4%7

4%(2/-™ Highview Power Storage, 4%$+$&5' ./1"%l/;+

,F'F--5? %%$.0>6 % +'&($".$1"&$%/--5' $+ $4&>F/;<'?
,&'05 4&"$9'--5' '(4%,+", 90" 3+$+ %$.0>6 6&/-"+,) 2&"
$+-$,"+'18-$  -".4$(  0/%1-" 0%  ($(-+/ 9%

" 2$18.$%/-").

E$(2/-") Highview Power Storage >F' 2$,+&$"1/ -.$18C>;
$25+->; > +/-$%4> /44>(>1"&$%/-") 3-'&9™" -'2$0/1'4> $+
Q/-7'\+'&/. L1) 2$1>7"-") ,F'"F'--$9% %%$.0>6/ " $:&/+-$9%

9% 2&'$:&/1.$%/-") % 9/. ",2$18.>'+,) 3-'&9"), 2$1>7/'(/)

$+ F'9/-") 9/ ./, %50'1);<'9%,) ". ./4$2/--$9% (>,$&/.
K&'%&/+"%C"?,) ,-$%/ % 9/. %$.0>6 2$0/'+,) % +>&:"->,
4$+3$&/) %5&/:/+5%/'+ 31'4+&"7',4>; 3-'&9"; " A458&$
$25+-/) +/-=") >0+ 2$041;7'-/ 4 $:<'? 3-'&9'+"7',4%$?

S+ #1148 &+ . "G5-'C-)) 3-'&9'+"4/ $+7))--$
>FO/'+) %  3*4+"%-56 " -'0$&$9"6 +'6-$1$9")6
144>(>1"&%$%/-") " 6&/-'-") 34$1$9"7'.4" 7", +$? 3-'&9",
43+3$8&/1) % >0><'( 2$($F'+ -/( ".:[%"+8,) $+ ,F"9/-")
"A82/'($9% +$21"%/" - &,,415%M'+ J . G'1(", (Stuart
Nelmes), +'6-"7',4"? 0"&'4+$& 4$(2/-" Highview Power
Storage, - "N &/.&/:$+/--1) -I(" +'6-$1$9") ($F'+ ,+/+8

$0-$? ". 41;7'%56 +'6-$1$9"? :>0><'9%".

C-.#8"7:

[lornoTuTens BOApbI
M3 BO3AYXd

M.&/:$+/--$" % MIT >,+&$7?,+%$ -' 2'&%$' % ,%$'( &$0', -$, %
$+H1"7" B+ >< +%><"6 &/[.&[:$+B4, $-$ - +&">'+
%5,$4$9% >&%%-) %1/F-$,+" %$.0>6/ "1" :$18C"6 3-'&9%./+&/+

-l 2$91%<"-" %$05 ". ,>63$9% %$.0>6/. E$-,+&>4=")
28'0,+/%1)+ ,$:$? 4/(&>, % %'&6-"2 T/ 4" A$+$&$?
&/, 2$1$F'-/ 10,$&:"&>;</) 21/,+"-/ - %5,$4%$2%&",+5? 1"+
(0", -/ %->+&--" | +&>4+>8&5 4$+$&$? $,/FO- (‘+/11 -
$&9/-"7',4"? 4/&4/, MOF -801 (3+$ ,$0"--" ,2%,$:-%
14+"%-$ 2$91$</+8 %$0>).

#&6-)) 7/,+8 21/+"-5 %54&/C'-/ % T7'&-5? =%'+ , 1+$
$:,2'7"%/+ (14,"(/18-$ 3**'4+"%-5? -/9&'% ,$1-'7-5("

1>7/(". @/AF - -t - 18?7 283.&/7-$9%

+'213$".$1"&>;<'9% /3&%$9'1), 4$+$&57? 2&'2)+,+%>"'+
&I,"%/l-";, +'21). # -"F-'? 7/+" 4/(&5 >,+/-$%1'-
4%5-0'-,/+$&, +21$ $+ A4$+$&$9$  $+%3$0"+,) +21$%5 ("
+&>:4/(". W"41 &/:$+5 2$91$+"+'1) /-"(['+ ,>+4" " [ $,+$"+

", 0%>6 3+/2$%. K'&%57? ". -"6 .[2>,4]'+,) %'7'&$( - > 4/('&5
-'$:630"($ $+4&5+8 :$43%>; ,+'-4>, | J+'( ,-)+8 ,1$?
13&%$9'1). #+'7-" -$7" %%$.0>6 :>0'+ 2&$6$0"+8 7'&'.

HOBOCTMU
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L/%")74"-74A "% 7#//%'8%-74A

#3$4")*4E)A Urban Rivers -#2)'4%.

%~ +4 "4 -#* 4")% 3")7415"#6
-%.%+#6 )$'0 (# #8)-.7% '%7)
U)74$#. J.3 #)$)"415"3: ),%:

Urban Rivers "4/%'%"4 '%41)*4#+4.5
- (#/#95: "%2#15BH#SH# >1#.4
(14+38)? ‘H2H #+  -|3-##-24'0)TH#+

11

288" +>; 21/+"-> " -/, 5</+8 " %1/9$?. # 0-'%-$( &'F"(

&1:$+5 ,1$? /3&$9'1) %S$.%&I</+) - (+$, | 4(&
J485%/'+,). K&" -19&'%' 4%-+&>4="" $+ ,$1-=/ %P0/ %
2104 " 21&)'+) " 4%-0-"&>'+) - $61/FO/($?

SF-? 7040 41085, KS$ J%&C-™ ="41/ " ($F-$

$:&/+8 " -[7/+8 2&%$=",, .I-$%$.

# & .>18+/+" " 25+/-"? -"$18C$9$ 2&$+$+"2/, % 4$+B&S(
S0'&F/1$,8 $4$1$ +&'6 9&/(($ % 2$91%+"+'1), >7'-5'
2&"C1" 4 %5%%$0>, 7+$ $1" 4&>2-$ > +&$?,+%$ %
[-11$9"7-56 >,1$3%")6 2$.%$1"+ 2$1>7/+8 7'+%'&+8 1"+&/
%$05 -/ 4"1$9&/(( (+/11  -$&9/-"7',4$9$ 4/&4[,/ .| $0'-
="41 &/:$+5.

GI2$(-"(, % ,&0"-" *%&/1) ,$$:</1$,8, T7+$

$:HO"--" -/>7-56 " 2&"41/0-56 ",,1'0$%/-"? U%,+&/1""
(CSIRO) &/.&/:$+/1$  +6-$1$9";, 4$+$&/) 2$.%$1)'+ 28&"
28($<" 9&/*'-/ % $0"- 3+/2 $+*"18+8$%/+8 " $2&',-"+8

%3$0>, ,0'1/% " 2&"9%$0-$? 01) 2"+8).
L+.#": https://hitech.newsru.com/article/23mar2018/harvester
C-.#8"7:

Urban Rivers
OUNCTUT OT MycCopd
peKy C MNOMOLlbIo
ceTeBOU UTpbl

N9&/ OTrashbot GameO 2$.%$1"++%5( "9&$4/( >2&/%1)+8
&$:$+/(" T7T'&. "-+'&-'+, "2%$18.>) $:57-5' 41/%"C"
-12&1%1'- ") -/ 43$(28;+'&-$? 41/%"/+>&'. K $18.$%/+'1"
($9>+ C%"0'+8E 2$%'&6-$,+8 &'4" %$4&>9 &$:$+/ , 2$($<8;
4/('&, >,+/-$%1'--56 -/ 4$&2>,".

K$07"-)),8 4$(/-0/( "9&$4$%, (>$&$,:$&<"4" >0>+
-/6$0"+8 21/%/;<"? 2$ 2%$%'&6-$,+" &'4" V'"4/9% (>,$& "
-14/21"%/+8 '9% % ,2'="/18-56 '(4%$,+)6. K$,1' -/12$ 1--")
'(4%,+" &$:$+ >0+ /($+9)+'18-3 %$.%&/</+8,) -/
1.$%5? +'&("-/1, 90" 4%(/-0/ Urban Rivers %59&>."+ %',8
(>,%& " 2%09%+$%"+ [22/&/1+ 4 -$%3%(> 2%56%$0>.
K&'02$1/9/'+,), 7+$ ,+$"($,+8 $0-$9$ +/4$9$ &$  :$+/ ,$,+/%"+
5 +5, 0$11/&%$%, 2$ 0/--5( &'>&, / Inhabitat.com. U22/&/+
>0'+ $:$&>0%%/- +$74%? 0%,+>2/ Wi -Fi, ($0>1'( GPS, /
+HAF [ 2'="/18-$7 " +'($?, 2$.%$1);<"? -/?+" &$:$+ %
JA1>7/ 198 4&/F". C# 2$,1'0-" 9305 (>,$&/ ,+/1$ ,+$184%,
7+$ (5 2'&' /1" )($,+$)+'18-$ ,2&/%1)+8,) , $7",+4$?
&'4", D9%%$&* ,$>7&'0"+'18 Urban Rivers G"4 D3,1". DG$ (5
-/0"(,), 7+$ &/-$ "1" 2%$.0-$ ,$.0/--)) -/(" "9&/ ,+/-'+
A>T7-$7?, 2$,4$184> (>,$&/ -/ V'4/9% :$18C' - $,+/-'+,)E.
C-.#8")7:

HOBOCTU

BroTexHonorun & BroaHepreTukm
Ne (I) 2018



TKaHb, KOTOpas
MOXeT
reHepnpoBATb WU
NpOBOAUTDb
2J1eKTpUYeCTBO

F74"5 - "%#208"0/) -+#6-.+4])

2014  -#*4"4  38%"0/) )

14--483-%.-T#$# 3")+%'-).%.4. @4/-8 , -$:57-5(" ,%%$?,+%/(" 51/ ,$.0/-/ >7-5(" "

V4 [#=%.  $%"%N)#+4.5 ) Q/,I7>,'+,439% >-"%'&,"+'+/. E/4 "% +-$, %$1$4-/ +4/-"
(#+#,).5 &19%07.)8%-.+# ($9>+ /($,+$)+'18-$ 9'-'&"&$%/+8 +$4 " 2'&'0/%/+8 '9$. L1)
" &) &I$HA" 51/ " 2$18.$%/- 28$,+]) +4I-8, - A$+$&5?
51 -/1$F'- ,2'="/18-5? ,1$? ". 2$1"(&/.

J%$? 4%/ +4-" ()18, " 28" +&-" " %50'1)1%$,8
314+&"7' +%$. @4/-8 ($F-$ 91/0"+8, | +/AF' +"&/+8, $-/ -"7'(
SO$H1MTI+) S+ 2&$,+$2. K$ ,1$%/( ,2'="/1" +$%, ". +/4$?
+4/-" ($F-$ :>0'+ C"+8 %'<". # 0/18-'2C'( &/.&/:$+4> ($F-$

>0'+ > $%'&C"- +%3$%/+8 " 3+$ 0/,+ '<' :$18C" %$.(SF-$,+"

01) &/1"./=""-$%56 "0'?.

@4/-8 $:1/0/'+ >-"4/18-5(" ,%%$?,+%/(", 3+$ :51$ 2&$%'&'-$
-/ -',4$184"6 3+/2/6. J$.0/-" +4/-" | +/1$ $7'&'0-5(
$+48&5+"(, 4$+$&$ )%1)'+,) 0$,+"F-"( >7'-56.
J2'="/1"+5 % 2%$",4/6 -$%56 $+4&5+"?, :1/930/&) 4$+3&5(
47" +%3$ %'<'? % 0/18-'?C'( :>0'+ -/(-$9% 1>7C'. M/:$+/ %
3+$( -12&/%1'-" >0+ 2&$0$1F/+8,), 2%4/ - >0>+
0%,+"9->+5 '<' :$1" %5,$4" &'.>18+/+5.

N,,1'0$%/+'1" ". 0&>9"6 ,+&/- .["-+'&",$%/-5 % -'$:57-$?
&1.&1:$+4", 4$+3&>; ($F-$ %,+&'+"+8 -' +/4 7/ +$. [>7C"
-$%"-4"  ".$:.&'+-"? >0>+ 2&'0,+/%1'-5 -/ 2&'0,+$)<"6
%5,+/%4/6. A,+/'+)) +3$184% FO/+8 2%)%1-" -$%"-$4 %
2&%$0/F"

L+.#: albedo;

C-.#8")7:

Camble 20PpeKTUBHbIE
yMHble FOpoad B
Mmpe Ha 2018 rop

HOBOCTWU
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M3,39%% *4 3/"0/) $##,4/),
3/"01) #/41) ) 3/"0/) +%94/)

"4 -%$#,"AB")6 ,%"5 + &.#/ "%.

H"%"M6 3 (#,4+1A:9%$#
2#15B)"-.+4 &7-(%' #+)
~(%E)41)- #+. ;4-.3()1# +'%IA

,%.415"#$# 748%-.+%""#$# )
7#1)8%-.+%""#$# 4"41)*4
H+Y'BY"- AT A SHH - THE
)'>'4-.'37.3'0 - #87) *%")A
7').9%")%+ )".%11%7.3415"0?
$H#'# #+
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A2>:1"4%%/- -$%5? 91$:/18-5? $+7'+ $+ Philips Lighting "
SmartCitiesWorld % 4$+$&$(CuHranyp, NoHpoH "
BapcenoHa -/.%/-5 1>7C"(" % ("& >(-5(" 9%$&$0/(".

A+7'+ $,-$%/- -/ >91>:1'--56 ",,1'0$%/-")6 150 41;7'%56
*14+$85%, %1"):<"6 -/ &.%"+" 9$&$0$% %$ %,( ("&' 2&"
2'&'630' -/ :$1" 3**'4+"%-5? >&$%'-8.

O6Gpa3oBaHHbIe nNuaepbl ropoaa — 3ToO OCHOBHOM dpakTop AnA
ycnewHoro pasBuTuA Meranonuca. # $+7'+' 2$07'&4"%/'+,)
&'Cli<"  %1")-" 2&%5,%'<--56 1"0'&$%, 43$+3$&5
2$3<&);+ ,$+&>0-"7",+%$ ('FO> %,'(" ,+&>4+>&/(" 9$&$0/ "

%0$6-$%1);+ F'+'1'?  %$"(  0$19$,&$7-5( %"0-  "(
2'&,2'4+"% &/.%"+").
PasButne 3koHomukn —$,-$%-$? &' .>18+/+ " 91/%-$

28"(><' +%$ 2'&'6$0/ -/ -$W5' >(-5' +6-$1$9". #

AT +% 28"(& 34,2&+5 2&'%$0)+ $0-$9$ . 1"0'&/
&2+9/ B SI&1$->, % A$+$8$?  "--$%/="$--/)
+'6-$1$9 "7-$,+8 2&"-$,"+ 9$&$0> 47 +5,. -$%56 &/:$7"6 (',+.
M/1".$%/--5'  "-+11'4+>/18-5' " +(5 2$.%$1):+
34$-$("+8 -/ %$0S$,-1F-"" 42,5 (1-. '%&$S % 9$0, / ,'+8
$%& (--56 >(-56 2/&4"-9$% 2&"-$,"+ 0$2$1-"+'18-$ %
9$8$0,4$? ::0F'+ 36,5 (1-. '%&S.

UYto MelwaeT pasBUTUID YMHbIX ropogoB? # 4/FO$( 10-(
9$&%$0" %1/,+" N)%"1" $ +$(, 7+$ $-" - ($9>+ &/.%"%/+8

28$9&/((> "-+1L4+>/1" /=" " %-'0&)+8 "--$%/="$--5'
+6-$1$9"™.  G/"$1"  &/,28$,+&/---5 ' /&8'&5
COF'+-5' $9&/-"7-M) (23%) " -'$:6$0"($,+8 %

0$2$1-"+'18-$? "-*&/,+&>4+>&' (19%).

UTto npepgnaraioT akcneptbi? # $+7'+ 9%$%$&"+)) $ +$(, 7+$
2&8'$:&/.9%/-" % >(-5? 9%3&$0 D 3+$ -' $:)./+'18-$ 0$&$9$ "

0$19%. #3$.($F- 2$3+/2-5? 21/- %-'0&-") -$%56
+'6-$1$9"?, 4$+$&5? 2$.%$1)'+ 0$,+/+$7-$ :5,+&$ %$.(',+"+8
&/,6%05. G/2&"('&, "-+'11'4+>/18-$' >1"7 -$' $,%'<-" %
J- -X$,' " 1%, -U-OF1, $:".27"%/+ 'F'9%$0->;

343-$("; ,&'0,+% % &/.(& $9 (1-. " % +7-" (" 1'+
$4>2"+ 2'8%$-/7/18-5' %1$F-") ,&'0,+%.

Fopoaa notpe6nsaT 70% mMupoBon 3Hepruun. K$ 2&$9-$./( 4
2050 9 9$&$0/ ,+/->+ 0$($( 01) 6,5 (1&0.  7'1$%'4, 7+$ -/ 2,5
(1&0. :$18C', 7'( ,9$0-). # $+7'+ 2$4/./-$, 7+$ 9$&$0/
0$,+/+$7-$ 7/,+$ +&/+)+ $431$ 50% ,%%$'9% 3-'&9'+"7',4$9%
SOF'+ -/ >1'7-$' $,%'<'-". M/.>(-5( 4/F'+,) -/7"-1+8

%-'08&)+8  >(-5'  +6-$1$9™  "(-$ ,  34$-$("
31'4+&$3-'&9™ " $2+"( /=" -I&>F-$9% $,%'<-"). #

", 1'0$%/-")6 $+(7/+,), 7+$ "-+11'4+>/18-§' $%'<"-"

- +$184% -"F/'+ [+&/+5, -$ " >%'1"7"%/'+ 3**'4+"%-$,+8,

7+$ -'&'04% 2&"%3$0"+ 4 -"F-"; >&$%-) 2&',+>2-$,+" "
$.0/-"; . $2/,-$? ,&'05 01) F"+1'? 9$&$0/

MHutepHer Beweit (IoT N Internet of  Things), +."
"*S&(1=" ) [+8  *"TN4"6 2&'0('+$% ,59&/'+
41;7'%>; &$18 % ,+&'("+'18-$( %-'0&'-"" "--$%/="$--56
+'6-$1$9"?. P1/%-5"' $:1/,+" 0T, 4$+3$&5" ,+/->+ -/":$1"
3**'4+"%-5 % 9$&$0/6: &'%$1;=") ,:$& 0/--56 (35%),
&'%%$1; =") 4$((>-"4/="? 01) 2'&,$-"*"="&$%/--$9% (13%)

HOBOCTWU
broTexHonorun & broaHepreTukn
Ne (I) 2018



2&'0%,+/%1"-") >,1>9 (15%) ! >28&/%1"-"
2'&'&/,2&'0'1'-" -/9&>.4" -/ 9$&%$0,4™ "-*&/,+&>4+>&-5'

&' >&,5 .
CuHranyp b 2$1>7"1 %5,C™ &'?+"-9" ./ %$; 2'&,2'4+"%->;
"F*& +&>A+>E&>, %41;7/) ,$%&'(*--5' .0/-"),

"$U%/="$--57 +&-2$&+ " 3*4+"%-$ " 2$18.$%/-"
2$0.'(-$9% 28$,+&/-,+%/.

JNoHaoH B 2$1>7"1 %5,$4™ $="-4" ./ :$18C$' %-"(/-" 4
(,+-5( ,$$:<',+%/( " $&9/-"./1=")( 2&" %-'0&'-"" %5,$4"6

+'6-$ 1$9"? % 9$&%0,4>; ,&'0>. A0™ "6 34,2'&+$% $2",/1
&"+-,4>;,  +$1"=> 4/4 C(0$%5? 93$&C$4 +'6-$1$9"?
2/&+-'&,+%IE.

BapcenoHa D :51/ $+('7'-/ 4/4 ('9/2$1", , %5,$4"( >&$%-(
9$8$0,4$9%  >28&/%1-"). M>4$%$0"+1"  %5,C'9$  >&$%-)

28"1/9/;+ -'(/15' >,"1") 01) 2' &'6%0/ -1 -$%5'
+'6-$1$9"".

G'0/%-$ 1%+3$&"+'+-/) 43%(2/-") ABI Research
2&'0,+/%"1/ &'.>18+/+5 [-/1"+"7',4"6 ",,1'0$%/-"? , %
4$+$&56 $="-"1/ *"-/-,$%5? 3** 4+ $+ +&/-FB&(/=""

343-3("4" % >(-56 9%$&$0/6. A,-$%-5' %5%$05 % P$+7'+
28%$9-$."&>;+ 3HauUTEeNbHbIXW POCT IKOHOMUKU >F' %
AUF/2CT 0)+"L+" -$%5' +'6-$1$89™ >(-56 9$&$0%$%
2&"%'0>+ 4 &$,+> ##K -/ 5%, 7+$ 2&"-''+ 0$2$1-"+'18-$
$4$13$ $20 +&"11"$-$%.

D(-5' 9%$&$0/ :>0><'9% ,+/->+ rnaBHbIMU O6bLEKTamMu pocTa B
mupe :1/9$0/&) 2$%5C'--$(> 4/7'+%> F".-" " >&$%-;
.$2/,-$,+" "6 F'+'1'?. J$91/,-$ $+7'+>, 34$-$("7',4%'

&1.%"+"  %S$.-"4-'+ . -] 231$F"'+'18-$9%  %l")-")
"-+'11'4+>/18-56 9%$&%0,4"6 +'6-$1$9"?, 4$+3&5'
28, $.,+%>;+ 2$00'&F/-"; " 2&"%1'7'-"; 343-$("7',4%7?
14+"%-$,+" % +/4"6 9$&%$0/6.

L+.#: Serge Mishk
C-.#8")7:

[lpOAYKTOBbLIM MAEK
ONSA pOCCUNCKOTO
MMNOTUPYEMOTO
nonéta Ha Jlyny

# GNN 2'<4$-='-+8&/+$? 28$(5C1--$,+" " 2'="18-$?
] 2'<'%$? +6-$1$9™ (*'1"/1 YNW 2"+/-"), :"$+'6-$1$9™ "
Rit-)A L0 2.4 %K. 1 $2/,-§, 4" 2'<") 29)"1", T+$  &L.&[$+A &I="$-$%
(#:3#.#+73 7 (#1K.3 "4 P3'3 "4 2"+1-") -[7/11,8 2% .10/-"; M/4'+-$ -4$,("7 4$? 4$82$8/=""
23,39%/ (1) 390/ 7#421% CO-'&9"E. A7'%"0-$, % 9$,4$(2/-"" $2+"(",+"7-$ $='-"%/;+
CW%,%'4E)AE. Cl-5 &%$,"2,4% 2 1>-$? 2&$9&/((5. A-$%> 28$0>4+$%$9$
21?4/ $,+/1%"+ &I="$- 34"2/F/ 4%$&/:1) CJIS$;.E,
HOBOCTM

14

BbroTexHonormn & broaHepreTukn
Ne (TI) 2018



N A"+4'A 2018 $#,4 + ;CC
()9%TH#'E%".'4."#6

(#/0B1%""#-.) ) -(%E)415"#6
()9%+#6 .%?"#1#$)) (>)1)41 WCX

0.4MA, 2)#.%?"#1#$)) )

296+ #(4-"#-.) (09)) "48414-5

4R 424,74 [%": 1A &7)(4=4
7T#421A, ()B%. $4*%.4 CC*+%-.)AE

15

0$,+/%1);<'9$ 4$,($-1%+$% -/ Q'F0>-/&$0->; 4%,("7",4>;

A= GA- >0+ 0$281-- 28$0>4+/(" >11"(/="$--$?
>C4". D 03$,./0 &I="$- &I,,7"+/- -| +&$' ,>+$4 2$1'+/, | >
OY'0&/=""0 >0+ 06)+" >+$7-5? ./2/, 2&$0>4+$%E, N

,41.11" % GNN.

E&$( +$9$, -/ QEJ '+8 ,2'="/18-/) 2'74/ 01) 2$0$9&'%/

1;0, / -/ CY'0'&/=""E " -] $9&/-"T'--$,+" 28$,+&/-,+%/
+HA4$? 274" & >0+, I$SH%'+ +%'--$, %&)0 1" % &/="$-
%A1 7/+ &1.$I&%/'(5' 4%-,'8%5. Q- 4%,($-/%+$% -/
CJ$,'E &/, 7"+5%/'+) ".6$0) ". 01"+'18-$,+" 2$1B+/ 4

QEJ " %$.%&/<-") -/ T'(L; N 3+$ +&$ >+$4. TO',8 %
28$0>4+$%5? -/:$& %6$0)+ 4$-'&%5, 61%, *&>4+$%5'
2/1$74", 2 '7'-8' " 2/4'+ $4/. # (-; 01) 2$1B+$% 4 I>-

F'04"6 ,$4$% -' :>0'+.

J$4",  >25 " %+$&5' 1,0/ J(-)+  2&$0>4+5

> 1(="8--$7  >C4" N $.%$F--/) '0/ % %0
-1$18C"6  4>,$74%% "1 2$&$CA$$:&/.-$7? ("
2%('<B--/) % ,2'="/18->; 2$1"('&->; >2/4$%4>. K&" +4$(

23,5 28"9$+$%1'-") 9$+$%5' 28&$0>4+5 /($&IF "%/;+,), |

2%+$( &'.4%$ 2$0%'&9/;+,) ,>C4' % %/4>>(. @/4"( $:&/.%( ,
1B0 ,&/.> 2'&'630"+ % 2/&$$:&/.-$' | $,+9$)-", -' 2'&'6$0)

% F"04%$,+8. K"</ ,+/-$%"+,) 9$&/.0$ 1'97' 2$ %',>, -' +'&))

2&" 3+$( 2"+/+'18 -56 %'<',+%. O+> +'6-$1$9", &/-8C'
-I7/1" 2&"(-)+8 01) /('&"4/-,4"6 [,+&S$-1%+$%, | ,'?7],

"2818.>+ " % M$,,". V+$:5 2$1>7"+8 9$+$%$' 1,08,
-'$:6%0"($ ,0'1/+8 % >2/4$%4" (/1'-84%" $+%'&,+", ./1"+8

+>0/ 9$&)7>; %$0> " 0$F0/+8,) 2&"9$+$%1-"). E&S$( +$ 9%, %
1>--5? &/="$- 21/-"&>'+)) %4L;7"+8 4$-,'&%"&$%/--5'

&5:-5, 0.,-5", $%$<-5' 14>,4", *&>4+3$%5'

0''&+5. ZF',>+$7-5? &/="$- &/, 7"+/- -/ 2700[3000
4"1$4/1$&"?, 4/4 -/ QEJ. E,+/+", &$,,"?,4" 4%,($-/%+5 -/

QEJ 27/, 2'&'0 2$1B+$( 2&$%3$0)+ 0'9>,+/="; " 05:"&/;+
:$1" 7'(". 300 :1;0 , T'($-" 6$+)+ 2"+/+8,) -/ +-=""

#$ %&'() 0'9>,+/="" 4%,($-/%+ %5,+/%1)'+ 4/FO$(> :1;0>
$="-4>2$ 9 -/118-$? C4/1'. G/2&"('&, %$+ :1;0/ ". 2+"=5:

¥ (),$ =521)+ % :'1$(,$>,,
¥ 4>8&"-57 2/C+'+,

¥ (),$4>&"-$', 7'&-$,1"%$%(,
¥ $(1'+, 4>&"-5((),%(,

¥ =521B-$4 , &",%(,

¥ 4>8&"=/ */6"+/,

¥ 4>&"=/ ,)?=%(,

¥ >2-1/2C/ 4>&"-57?,

¥ " 0&.
#, 1,0/, 4$+$&5' 2$1>7"1" $="-4> -"F' 6 :/11$%,
"AL7+,) " &I="$-. # +;:"416 7?71, $,+/1",8 +$184%

9$&7"=/ " 2&"2&I%5 +"2/ 4'+7>2/, ' +8 '<B 4%$-,'8&%5. #,B
$,+/18-$' N ,>:1"("&$%/--/) 2"</ % 2/4'+"4/6, 4/4]) :>0'+

' > 34"2/F/ CY'0'&="E. G/ QEJ 16 ->+$7-57 &/="$-
2"+/-"), +$',+8 11,0/ 2$%+$&);+,) +$184$ 7'&'. 16 0-'2.

M$,,"?,4™ 4$,($-  /%+5 T7/+$ $:(-"%/+) 2&$0>4+/("
2"+-") , 1(&"4/-,4"(" 4$11'9/(", 01) &/.-$$:&/.")

HOBOCTWU
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NULLNE
Conisa pyGasi. ¢ siluas
Kama § wanon ¢ wepiocanmom
Kode ¢ caxapos
Burasiona

Hxpa molurencaas
Bopu ¢ macom

MO Wit ¢ pricon
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Kode ¢ caxapom Koge ¢ caxapou Kode ¢ caxapom
Barasinns Bierasaion Tlewene slfyoonoes
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JROCOCK € PaCTIET. FaguiNpOs Mesws  Cyank po-noascsm Misimes Jaxycna no-rpessecat (a3
Paccomamnine ¢ mucom b Cyn apectianckui Obe Cyn-mope ropononsil Cyn
Maco wamnaar 6 feaom coyce Mo Crinmna ¢ kaprodenest Efawa T'onwnona ¢ opouLrapuap. M
Kinel cronomai Xoreh Gopomimexunii Xoaeh poxamobl Mocxosci
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Haik ¢ caxapom Hadi Gey caxapa
Canar i cnexa Cybs Maco & xene B = (875
Brpewa coiee kaprodumope Ofs Baxmaac tymen, ¢ kapr. Qb Tonwtims no-aomamnesty  Oé
Hlaik ¢ caxapom Mt Fpad Upelt ¢ caxapose ik seacinil 6o caxapa
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NEait cnopogines 6o caespy Teopor ¢ opexasen O Yali S caxapa
P$%$&)+ 7+$ > /('&"4/-='% (-$9$ ,1/04"6 :1;0 N 2$9>&+5,

Had Me d19

C$4$1/0-57 2>0"-9, *&>4+3$%5? 0','&+, :>1$74", 4$-*'+5.

U>&3$,") (- $,-$%/+'18-": (),$ , 4/&+3$C4$?, :$&<,
4$,($61, 4$+$&5? - 4&$C'+). K&'TB( :$&<

&$,"2,4$9% (- $7-8  2$-&/%"L)  /('&"4l-4"(

[, +&$-1%+/( N > -"6 +/4$9%$ -'+.

X$+) -'48+$&5" W&/T7" | 7"+/;+, 7+$ -.$18C" 035.5 4$-8)4/

($91" 5 "9&/+8 &$18 /0/2+ $9'-/, -$ 2%$4/ 7+$ -/ QEJ
0'?,+%>'+ >6$? ./4$-. # &/.&/:$+4' 2&$0>4+$%$9$ 2/?4/ 01)
2$1B+/ -/ I>-> >7"+5%/'+,) %$.0'?,+%" -/ 43,($-/%+$%
43,("7',4%9% ".1>7'-"), ,2$,$:-$9% -/-',+" %&'0 .0$&$%8;.
K$3+$(> % &/="$%- 0%$:/%1);+ 2&8%$0>4+5 :
&/0"$2&$+'4+$&-5(", %$?,+%/(", +$ ',+8 2&$0>4+5 , %5,$4"(
$0'&F/-"( 4/18="), 4/1") " ?$0/, 2'4+"-$%, %"+/("-$% M, #

" J. M$,)) " U -'0/%-$ 0$9%%%&"1",8 $ ,$.0/-"
S$%(L,+-$? &1:$7'? 9&>225 | 4$+3$&/) %5&/:$+/'+ +&":$%/-")
4 /<"t $+ 4$,("7',4%9% ".1>7-") -/ ('FO>-/&$0-$7?
$4$1$1>--$? ,+/-="" Deep Space Gateway. #$.($F-$, 3+"
-1&1:$+4 " +$F' 2&"9$0)+,) 2&" &/.&/:$+4' &I="$-1 2"+/-")
&$,,"?,4"6 4%,($-/%+$%, O/F '1" $-" 2%1'+)+ 4 [>-
$+0'18-$ S+ /('&"4/-='%. Q- &L&LH+ 5%/'+,)
$%(,+-$ , N-,+"+>+3( ('0"4$ -"$1$9"7',4"6 2&%$:1'( MUG
N  9$1$%-5( -/>7-5( >7&F0-"( M$,"™ % $:1/,+"
4%,("7',4%? ('0"="-5. O+$+ " +"+>+  $%(,+-$ ,
2$0&/.0'1'-"'( NASA Human Research Program >7/,+%>'+ %
&/.&1:$+4" +&"$%/-"? 4 .[<"+' $+ 4%,("7 L4$9$ ".1>7'-")

-/ Deep Space Gateway. HOBOCTU

brvoTexHonorun & broaHepreTukn
Ne (I) 2018



#4+#)2)'-7)6 .%?")8%-7 )6
3M4%').%.  (;OFH) (%,-.4+)1
3")\7415"3: '4¥42#.73 D
4H)AEW"06 ,+)$4.%15, +-%
THIGE%".0 7  #HHSH +O(#1"%"0

P -+%21KSTHSH# ALN)"A  , 4=% +
%7 84-.A? [#H#4, THH0%
(#,+%'$4:.-A "4)2#1%% -)15"0/
"4$'3*74/

J$91/,-$ 21/-/( MEE CO-'&9")E, 2'&%5? 2"1$+"&>'(5? 2$1'+
CY'0'&/=""E -/ $&"+> I>-5 0$1F'- ,$,+$)+8,) % 4$-=' 2027
9%$0/. L%/ 9%0/ -/.10 M$,4$,($, $2>:1"4%%/1 2&"('&->; ,6'(>
2%1B+/. K$ 21/->, 01) $><,+%1-") 2$1B+/ >0>+
&/.&1:$+/-5:

¥ MG U-9/&/-U5

¥ EU CY'0'&/=")E

¥ 1>--57 4$&/:18

¥ E#@E (E",1$&30-%$0$&$0-5? &/.9%--5? :1$4  +)FB13$9%
41/,./)

K&" (‘&) ,6'(/ 2$1B+/ +/4$%l:
#5%3$0 CY'0'&/=""E (/,,$? 16.5 +$-- -/ -".4>; $&:"+> T'(1".

J+54$%4/ CY'0'&/=""E , E#@E, 2'&'1B+ -/ $&:"+> [>-5.

T/2>,4 1>--$9% 4$&/:1) -/ $&:"+> T'(1".

J+54$%4/ 1>--$9$ 4$&/:1) , E#@E, 2'&'1B+ -/ $&"+> |>- 5.
J+54$%4/ CY'0'&/=""E , 1>--5( 4$&/:1B(.

K$,/04/ -/ 1>->, ", 1'0$%/-").

#.1B+ , [>-5.

A+ +54$%4/ 1>--$9$ 4$&/:1), 2$1B+ CY'0'&/=""E 4 T'(1', %6$0
% [+($,X'&> -/ %o+$&S? 4$,("7',4$? 4$8S$,+".

GI2$(-"(, 7+$ ".-[7/18-$ % -/7/1' 2000 -6 9%0$% MEE
CO-'&9")E 21/-"&$%/1/ 2$,+&$"+8 2$,+$)-->; /> -/ I>-' 4
2015 9$0> / 4 2020 9%$0> N -/7/+8 0$:57> -/ ,2>+-"4' 9'1") -3.

K$ 21/-> % 2015 9%0> 0$1F'- :51 %%'0B- % 34,21>/+/=";
(-$9%&/.$%5? 4$&/:18 QEl“Z'&E, , 2$($<8 ; 45+$&$9% 65+'1"
/7/+8 2$1B+5 -/ I>->. K&S(F>+$7-$? ='18; 01) &$,,"?2,4$9$
4$&/:1) 0$1F-/ 51/ ,+/+8 QEJ, 4$+3%&/), 2$ (--"; 91/%5
&IA'+-$ -4$,("T',4$? 4$82$&/="", 4 3+$(> ($(-+> 0$1F- 51
28'%&/+"+8) %  (F0>-/&$0-57  4%,($2%&+.  E&S$(
2"1$+"&>'($9% CE1" 2'&IE, % 2&$4+ 6$+1" ./0'?,+%$%/+8
(F$&:"+/18-5? :>4,"& CK/&$(E. AD-/4$ 1 ";-) 2006 9$0/ %’
&:$+5 -/0 2"1$+"&>'(5( 4$,("7",4"( 4$&/:1'( CE1"2'&E

51" 2%$1-%$,+8; 2&'4&/<'-5 O/F" 0% $4%-7/-") ./4&5+$9%
4%-4>&,/ Y'0'&/18-$93% 43,("7',4%$9% /9'-+,+%/ 2% &/.&/:$+4'
0"./?-1 4$&/:1).

C-.#8"7:

JIErkoCTb M MOlb

K'&%S' -1/(-5' "25+-") 2$1-$,+8; /1;("-"%$9$

0%"9/+'1) ,$,+$)1",8 19 )-%/&) 2018 9 . -/ :I.' /3&$0&$(/
Q37'<" % G$%$,":"&,4%? $:1/,+". # &/.&:$+4" ($+3&/,
2&"-"(/1" >7/,+" %52>,4-"4" GP@D, 4$+3$&5' ,$.0/1" ,%$;
-1>4$B(4>; 4%(2/-"; CTE  -Q$+$&E. #.8  4%$11'4+"%
&I.&/:$+7"4%% D [,2"&/-+5 " (/9",+&/-+5 >-"%'&,"+'+/,
28$*, "$-/18-%  %L/0<" /%54 4%-+&>"&$Y%/-")
1'+/+'18-56 /22/&/+$%. #,'9% ./ 4 930/ 4%(/-0/ ". 5"-F'-'&$%
0$:"1/,8 %50/:<"6,) & .>18+/+ $%: ./&$0"%C/),) "0") :5,+&$
2'&'&%$,1/ % 9&/-0"$.-5? 2&%$'4+, 4$+$&5? $+4&5%/'+ -$%5'
2'&,2'4+"%5 01) 9&IFO/-,4$? [%"/="" (/1$9$ +"2/.
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G$%5? ,%'&61B94"?  0%"9/+'18  .-/7"+'18-$ 0C%l %
28&$".%$0,+%', 1'97" ,%%$"6 C$0-$41/,,-"4$%E -/ 50 4"1$9&/(( "
A7"+'18-$ ($<-". T))%1'--5? &' >&, ($+$&/ -"7>+8 -' -"F'

0%"9/+'1'2 ". +/1" " ,$,+/%1)'+, 28 (-8C'? (&', 2 000 7/,$%.
#2$,1'0,4%"™  0%"9/+'18 28&$? OB+ ,'&+"*"4/="; " >0+
> +-/%1"%/+8) -/ J($1B+5 4  -52, 4$+$&5' ", 2$18.>;+,) 01)

2"1$+$% % 2&$*"18-56 >7'-$  -+&-"&$%$7-56 41/,,/6 LAJUUY, /
+IAF' % 7/,+-56 " 4$(('&7',4"6 %$.0>C-56 ,>0/6 (/1$9$ +"2/.

uL(-"? " & "2$18.$%/1) %  /%"/="$--56
1%+¥$:"18-56 0%"9/+'1)6, $0-/4$ 0'+/1", 2&"-"(/;<" -/ ")
%5,$4" -/9&>.4", %52$1-)1",8 &-" . +/1". J2'="/1" +/(

GP@D >0/1%,8 ./(-"+8 "6 :1/9%0/&) ",2$18.$%/-"; $,$:$?
+6-$1$9™ 21/.(--$  -31'4+&$1"+"7',4%9$ $4,"0"&$%/-") (KOA),
2&"(-)'($? 230 7>+4"( 4$-+&$1'( N-,+"+>+/ -'$&9/-"7',4$?
6"(" JA MUG. A+('7/'+), 7+$ 2'&%5' ,/($1B+5 , 0/--5(
($+3&S$( :>0>+ 2$4$&)+8 -':$,%30 >F' % 3+$( 9$0>.

https://newsland.com

JK30cCcKeneTbl Ans
pabounx Ford Ha
COOpPOYHbBIX JIMHUSAX

Y>+>&" +"7' 4" 4$,+(5 $:,2'7"%/;+ 2$00'&F4> 2"
21'7/( :1/9$0/&) 2'&'-$,> -/9&>.4" -/ :BO&/. S1/9$0/&) 3+$(>

| 7188 "FI+) %'&$)+-$,+8 2$1>7"+8 +&/%(> %$ %&'()

&/:$+5.

04.$,4'1'+5 "9$+$%1'-5 ". +"+/-/ " >91'€$0-$9$ %$1$4-/. A-"
2%($9/:+ ,2'="11" +/( 4$-%'?'&I 2$0-"(/+8, 2'&'(</+8 "1"
2&-$,"+8 7+$ -1"$ %' $( :$1" 3 49, 4590/ +&':>'+,) %52$1-)+8
3+ $2'&/="" % ->0$:-$7 28.".

OM/:$+ -1 :$&ST7-$? 17" +&'>+ -[-"), >(-"2 " %)./-/

w7 AN -[9&>.41(". 04.5,4'1'+5 %591)0)+ 4/4 T+$ -+$ ",
$:1/,+" -[>7-$? */-+/,+"4", -$ $-" 0'?,+% "+'18-$ 2$($9/;+
-""+8 -/9&>.4> -/ -/C"6 &:$+-"4$% " $:1'97/;+ %52$1--"

“7'4" 1$F-56 $2'&/="? E, N $+(7/+ [%+$2&$".%$0"+'18.

E$,+;(5 $:",.2'7"%/;+ ./<"+> " 2$00'&F4>, -"F/) >,+/1%$,+8 "
%3%$.($F-$,+8 2$1>7"-") +&/%( :1/9%$0/&) >('-8C'-"; -/9&>.4" "

-2&)F-") $+ 2%$%+3$&);<"6,) 0%"F'-"?, 4$+3$&5' , +'7-"(

%&'(-" ($9>+ -/-'+" %&'0 $&9/-".(>. O+$ $,$:'--$ %/F-$ 01)
$+&>0-"4%% ,+/&C'9$ %$.&/,+/.

N,2$18.$%/-" 34.$,4'1'+$% N 3+$ 7/,+8 ,+&/+'9™ Ford,
-12&1%1'--$? -/ &.%"+" 4$-="2="" CN-0>,+&") 4.0E. K$0 3+"(
+'&("-$( 2$-"(I'+,) T7'+%B&+/) 2&$(BCL--) &'%$1;="),
230&/1.>('%/;<l) %-'0&'-"" [%+$(/+"./="", $:("- O/--5(" "

-$%5' +'6-$1$9"" 2&$".%%$0,+%)/.
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MHOropa3oBas
bymara mn3 Kurtas

XU("4" " K$0-1,-$? $.0/1" >(/9>, -/ AS+$&S? +4+ "
=0p'+-5' " $:&IF-") (SF-$ +"&I+8 " 2'7/+/+8 - 4$184% &/.,

28"7'( , 2%($<8; $:57-$9$ +&>7-$9% 2&"-+'&/. J%$"6 9%$?,+%
>(/9] - +'&)'+ O/F' 2$,1' 0'06)+" ="41$% ,+"&/-") 2'7/+",

S$18C/) 7/,+8 "-*$&(/="", 4$+$&>; ,"?7/, 2'7[+];+ -1 >(/9',

7'&'. 0$%$18-$ 4$&$+4%" %&'() ,+/-$%"+,) -'14+>/18-$?. V+$:5
- :51$ -'$:630"($,+" 2$,1' 3+$9% %54"05%/+8 "1" ,F"9/+8
HE&> >( 9> " 28%".%%$0"+8  -$%>;, >7'-5' 2&'01/9/;+
",2$18.$%/+8 %(',+$ $:57-$? >(/9" (-$9%&/.$%>;. G/ -7
-[2'7/+/--5?  +4,+ "1" "$:&/F'-") O0$1F-5 6&/-"+8,)
0$,+/+$7-$ 0$19%' %&'() -' ,+"&/),8, -$, 2$1' +$9% 4/4

"B&(/=") 2'&'\+/-'+ 5+8 ->F-$?, " ($F-$ +'& +8 "
-[2'7/+/+8 7T+$ -+$ 0&>9%'.

P&>22/ 4"+/?,4"6 6"("4%% ". G/-4"-,4%$9% >-"%'&"+'+/
+1'48((>-"4/="? " ,&'0,+% ,%)." &/.&$+/1/ 2$%:

2B157-") (19", %S$.(SF-$,+8; 2&./2"" "H&(/="",
27/1+/+8 -] 4$+$8$? ($F-$ , 25($<8; $:57-56 2&"-+'8&$% "
781 - %$0-$? $,-$%". I$.0/-/) "(" +6-$1$9") 2$.%$1)+
1-$,"+8 -/ $:57->; >(/9> +&" 0$2$1-"+'18-56 ,1$), $0"- ".
4$+$856 SOGF'+ $RIITAT %< 4%/, AB+$RS  ($9>+
$:8/.$%5%/+8 > +$27"%5' $4&IC--5 4$(21'4,5 , "$-I("
&/.1"7-56 ('+/11%$%, % 7/,+-$,+" F'1". /, (0" " ="-4].

# ,%%$'? &/:$+ 6"("4" 2&'01$F"1" ('+$05 4/4 =%'+-$?, +/4 "
($-$6&$(-$7 2'7/+" , ",2$18.$%/-"( 7'&"1 -/ %$0-$? $,-$%'".

U%+$&5 &/:$+5 2&$%'1" 0'%)+8 ="41$% 2'&"./2"" ".$:&/F'-"),
2$,1'0$%/+'18-$ $:&/:/+5%/) 2$%'&6-$,+8 >(/9" &/,+%3$&/(",
B0 &F/<"(" *+$&"0 -"$-5 01) +"&/-") "1" ,$1" F'1'./ 01)
12" 04,2'&"(-+ >0/1,).

Q$F-$ $+('+"+8, 7+$ -$%5? (+$0 2%$.%3%1"+ 2$1>7/+8
"'4&'+-5" " B:&IF'-"), 4$+$&5" +/-$%)+,) %"0-5 +$184F 2&"
$:1>7"-"" :>(/9" >18+&/*"$1'+$(.

D7'-5' >+%'&F0/;+, 7+$ 2$  1>7/+8 +/4>; :>(/9> 0$%$18-$ 2&$,+3,
/[ 01) 2'7/+" ->F-5 $:57-5' +&>?-5' 2&"-+'&5 " %$0-5'
&, +%$&5 ,$1'? (‘+/11$%. G+ ,$(--"?, 7+$ 2&01$F'--/)
(+$0"4/ >F' % :1"F/?2C" %&'() -/?0'+ ,%$' 2&"(--"" " O/, +
$<>+"(5? 34$-$("7",4"? 34+,
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3D neyatb MeTannuyeckux nsgenun (3D metal printing)

3D 2&"-+&5 C-/>7"1".8E 5,+&$ " 0C'%$ ".9%+/%1"%/+8
(+/11"7',4™ 0'+/1", % &'.>18+/+' 3+$9$ +'6-$1$9") 2'&'6$0"+ %
&1.&)0 2%%,'(',+-$9% 2&/4+"7',4%9%5 2&"('--"). #3$.($F-$,+8
$2'&1+"%-$ " 34%-$("7',4" $2&/%0/--$ ,$.0/%/+8 :$18C™ "
JASF-5' (+/11"7',4™ $:H'4+5 C2$0 ./41.E ($F '+ 2$1-$,+8;
28&'$:8/.$%/+8 :$18C"-,+%$ $+&/,1'? 2&$(5C1'--$,+". #'08 >F'

- >0+ -'$:6350"($,+" % :$18C"6 ,41/0/6 95+3$%$? 2&3$0>4="" b
$18C"-,+%$  0'+/1?  ($F-$  5+&$  ".9$+$%"+8 N
-'2%,&'0,+%'--$? :1".$,+" $+ $:H'4+/. K$ -'0/%-'(> 2&$9-$.> $+

Misk Global Forum, % :1"F/?C" %&'() 2$2>1)&-$? ,+/-'+ -$%/)
2&%*,") D$2'&/+$& 3D 2&"-+'&/. E1;7'%5' "9&$4" -/ &5-4"
Markforged, Desktop Metal, General Electric.

CeHcopHble ropopaa (Sensing city)

D(-5' 9%&$0/ (smart city) -2&'&5%-$ &/.%"%/;+,) 2% %,'?
21/-'+'. # %'F'( 91%$:/18-$( $+7'+' $+ Philips Lighting "
SmartCitiesWorld b J"-9/2>&, 1$-0%- " S/&,'1%-/
-1.%/-5 1>7C"(" % ("& >(-5(" 9%$&$0/(" . G$%5? 2&%$'4+ S+
Alphabet Sidewalk Labs % &/(4/6 2&$9&/((5 2/&+-'&,+%/
4/-/0,4"( 2&/%"+'18,+%$( -/12&/%1'- -/ >1>T7C-" &I?%-/
2$&+3%$? -1'&'F-$? @$&$-+$. A$:--$,+8 2$0630/ ,$,+$"+ %

+$(, 7+$:5 ,$:&/+8 '<' :$18C' 0/--56 -/ $,-$%' (/,,$%$9%
" 2$18.$%/-") ,'-,$&$%, 4$+$&5' 2&'0%,+/%)+ %,; -'$:6$0"(>;
01) 2&"-)+") &C-"? "*$&(/=";. # &I(4I6 2&$'4+/
121/-"&$%/- 2'&'6$0 -/ [%+$-$(-5? +&/-,2$&+ " ",2$18.$%/-"'
$+48&5+$9%  2&$9&/((-$9%  $:',2'7-" ), A4$+3&$
+P&S--"(45(2/-")( ,$.0/%/+8 |$:,+%'--5' '&%",5. E1;7'%5'
"9&%4" -/ &5-4": Sidewalk Labs, Waterfront Toronto.

UckyccTBeHHbIM nHTennekT (M) ana kaxporo (Al for everybody)

G/ ,'9%0-)C-"? 0'-8 1"C8 -'(-$9" 4&>2-5' 43%(2/-"

" 2$18.>:+ NN , -$ (/,,$%57? 0$,+>2 4 NN 4/4 4 $:1/7-$(> ,'&%" >
($F'+ 0/+8 ("&$%$? 34%-$("4' -$%5? ,+"(>1 &/.%"+"). A:1/7-5?
NN ,0'1/'+ +'6-$1%$9"; :$1" O0C%$? " 2&%$+$? %
"2$18.$%/-"". E1;7'%5' "9&$4" -/ &5-4": Amazon, Google,
Microsoft.

2$.9081"+
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ConepHuuarowme HenpoceTu (Duelling neural networks)

NN,  -/+&'-"&$%/--5? -/ ("11"$-/16 2&"('&$%, $+1"7-$
28&1%1)'+,) , $:-/&>F-"( $:H'4+$%. K&$:1'(/ ,$,+$"+ % +3(,

7+$ > NN -+ %$$:&/F-"), $- -,28,%0- 2&"0>(5%/+8 "
&/,2%.-/%/+8 -$%5' $:H'4+5. M'C'-" 3+$? 2&$:1'(5 2&'01$F"1"

'<' -',4$184% 1'+ +$(> -/./0 b -'$:6%0"($ ./,+/%"+8 -'2&$,'+"
$2'&-"7/+8 ('FO> ,$:$?, -12&"('&, $0-/ -'2&$,+8 9'-'&"&>'+
$:H'4+5, | %+$&/) "6 &/,2$.-/'+. A:' -"?&$,'+" &/1:$+/;+ , $0-$?
:1.$? 0/--56, -/12&"('&, , *$+$9&*")(". @/4"( $:&/.$( > NN
$:&/.>'+,) -T+$ 2$6$F" -/ T'I$WT4$ %S &/F-T
-2&3$,'+8 >7"+) .$.0/%/+8 $%5' *$+$&/1",+"T" 4™

" $:&/F-"), +.". 0'1/+8 +3$, 7+$ NN -"4$90/ -' ($9 ,0'1/+8 &/-8C".

EL1;7' %5' "9&$4" -/ &5-4": Google Brain, DeepMind, Nvidia.

MpupoaHbIN ras 6e3 yrnepogHoro cnepa (Zero-carbon natural gas)

J  2%5($<8; 2&"&$0-$9% 9/./ 9%5&/.:/+5%/'+)) $1" 20%
31'4+&%$3-'&9™ -/ 21/-'+'. K&" 9%&-" 9/./ -I[-$,"+,) %&'0
$4&>F/:<'?  &'0 b -$%/) +6-$1 $9") 23$.%%1)'+ 2&)($ -/
31'4+&$,+/-="" 3**'4+"%-$ " 0'C'%$ C./6%/+5%/+8E >91'&%$0,
%50'1)'(5? 2&" ,F"9/-"™ 2&"&$0-$9% 9/./, "..'9/) %&'0-56
%5:&%$,$% % /+($,*'&>. E1;7'%5' "9&$4" -/ &5-4'": 8 Rivers Capital,
Exelon Generation, CB&lI.

MpeanbHasa oHnanH-KoHuaeHumanbHocTb (Perfect online privacy)

G$%5' 4%(28;+'&-5' 4&8"2+$9&/*" 7', 4™ "o +&>(-+5,
&/.&1:$+--5"  01) ='2$74" :1$4%%, 2$.%$1);+ %52$1-)+8
="*&$%5' +&/-./4="", -' &/,4&5%/) :$18C" "-*$&(/="", 7'( 3+$

[,$1;+-$ -'$:680"($. @/4"( $:&/.$(, 2$18.%%/+'1" 2$1>7/ +
%$.(3F-$,+8 2&$%$0"+8  $2'&/="" % "-+&+, - &"4>)
,$:,+%'--$? 4$-*"0'-="/18-$,+8; " -' 2$0%'&9/) $2/,-$,+" ,%$"

1"7-5' 0/--5'. E1;7'%5' "9&$4" -/ &5-4": Zcash, JPMorgan
Chase, ING.

UckyccTBeHHble amBpuoHbI (Artificial embryos)

D0"%"+'18-5? &'.>18+/+ " ,1'0$%/-"? D >7'-5' ($91" 2$1>7"+8
3(:&"$- +$1843% ". ,+%$1$%56 41'+3$4, +.'. . +&/0"="$--$9%
$2130$+%$&-"). @/4"( $:&/.$( $:',2'7"- ,$%'&C'--$ -$%5? 2>+8

4 ,$.0/-"; F".-". # 0/18-'2C'( ($F-$ :>0'+ C%58&/<"%/+8E +/4"(

2%,5:3( -$%56 (1'4$2"+/;<"6 "1" O/F ' 7'1$%'4/. O+$+ 2&$&5%
23.%%$1"+ $+48&5+8 (-$9% +/?- /&$FO-") F".-", -$ $0-$3%&'('--$
&'.>18+/+5 ",,1'0%%/-"? >F' %5.5%/;+ F/&4™ :"$3+"7' 4™

0:/+5. E1;7'%5' "9&$4" -/ &5-4': University of Cambridge,
University of Michigan, Rockefeller University.

OHnanH nepeBOAYMK «BaBUIIOHCKasA pblbka» (Babel-fish earbuds)

#4>18+$%S$( */-+,+7,4%( 2&$".%'0-"  L>91/,/ UO/(/
CU%+$,+$2$( 2$ 9/1/4+"4'E 9'&$" " 2$18.$%/1" -'4$' ,><'+%$ 230
-1.%I-"( C%/%"1$-,4/) &5:4/E, 4$+$&S$' ./, $%5%/1" % >6$, 01)
$2'&/+"%-$9% 2'&'%$0/ 1;:$9% ).54/ -/ [-91"?,4"?. DF
><'+%>;<"" Google Pixel Buds 2$00'&F"%/;+ &'F"( 0"/1$9/,

28&" 4$+3&$( ,$:','0-"4" ($9>+ $:</+8,) -/ &/.-56 ).54/6. #$ %,

$1" 918:/1"."8$%/--$( ("& )54 $i<) 2% 2&'F-'(>
9%5,+>2/+ 2872)++%"( 01) %./"($2%-"(-"). L/ 18-2C™
" 1'0$%/-") % 3+$( -/2&/%1'-"" 0$1F-5 2$%5,"+8 4/7',+%$
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N 1):1A 2018 $. + R#--))
"48"%. ,%6-.+#+4.5 %,)"4A
2)#1%.")8%-T4A -)-.%/4
),%".)>)74E)), T#.#4A
(#*+#1). 24"74/ 3,41%""#
"A-(H#"4+4.5 -+1#)? T1)%" #+.
<#/(4"A (#+%14
('%*%".4E): -)-.%I0, "4,
"ARA24 THE THHHE #'4
'42#.414 H#+]%-."# -

N"-+A*%) ) X%".'"#24"T#]. G#
-1#+4/ ('%,-.4+).%1A
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2#1%% 20 24" T#+

22

2'&'%%$0/ " >%'1"7"+8 4%$1"7',+%$ 2$00'&F"%/'(56 ).54$%. E1;7'%5'
"9&%$4" -/ &5-4": Google, Baidu.

FeHeTH4yeckoe npenckasaHue (Genetic fortune telling)

G$%5' 9'-'+"7",4™ ", 1'0$%/-") 2$.%%$1);+ >7'-5( 2&%$9-$."&$%/+8
&/1,2&$,+&/-'--5' .[:$1'%/-"), 7'1$%'7" 4" 7'&+5 " O/F" %/C 1Q.

@ar'&8 ",,1'0$%/+'1"  ($9>+ "2$18.$3%/+8 %/C 9-$(, 7+$:5
2&'0,4/.1+8 %/C" C/-,5 -/ ,'&0'7-5' "1" &/4$%5" ./:$1'%/-").
K&$9-$."&$%/-") -/ $,-$%' LGE ($9>+ ,+/+8 ,1'0>;<"( :$18C"(

>26%( % $:1/,+" $<,+%'--$9% .0&/%$$6&/--"), -$ $-" F'
2%%5C/;+ &".4 9-'+"  T7.4%$? 0"4&"("-/="". EL1;7'%5' "9&$4" -/

&5-4'": Helix, 23andMe, Myriad Genetics, UK Blobank, Broad Institute.

KsaHToBble Bbluncnenus (Materials® quantum leap)

K&$&5%-5? &'.>18+/+: *'&(/ IBM ,($0'1"&$%/1/ 31'4+&3$-->;
,+F&>4+>8&> -$18C$H? ($1'4>15, ",2$18.>) ;' ("4>:"+-5? (seven -qubit)
4%/-+$%57? 4$(28;+'&. @37-$' 23-"(/-" ($1'4>1 2%$.%%$1"+ 6"("4/(
&/.&/:1+5%/+8 :$1" 3**'4+"%-5' 1'4/&,+%/ " 1>7C™ (/+'&"/15

01) 9-'&/=""" &/,2&'0'1'-") 3-'&9"". E1;7'%5" "9&%$4" -/ &5-4".

IBM, Google, HarvardOs Alan AspurtGuzik.

L+.#: Serge Mishk
C-.#8")7:

bAHKM TOTOBSATCH
3dNyCTUTb €AUNHYI0
CUCTeMy
bnoMeTpmnyeCcKou
MAEHTNPUKALUN

T/4$-$2&%$'4+ $ %-'0&'-"" 0/--$? ", +'(5 :51 2$02",/- % 2017 9
@/4%$? ,2$,%: &/,2%.-1%/-") 2$.%$1"+ :/-4/( .[%$0"+8 -$%5' O+
" 2&$%$0"+8 &/.1"7-5' $2'&/="""". 1"7-$9$ 2&",>+,+%") 41"'-+$%.

K$,1' " %-'0&'-") &$,,")-/( ->F-$ :>0'+ 28$,'</+8 $*", :/-4/

+$184% $0"- &/. BO1) &9"+&/="" % '0"-$? :"$('+&"7'4%7?
(L KESO&I((/ 28157+ " $:&IF-" 1=/ 41"+ " $:&).'=

9313/, 23%,1' 7'9% ./&'9"+&"&>'+ 9% % ", +'(. K$,1' 3+$9%
71%%'4 ($F'+ $><'+%1 )+8 &/.1"7-5 ' *'-/-$%5 ' $2'&/=" "
>0/1'--$.

# 157/ >2C-$? &/1"/=" 3482 "=UH%5, % >0><(
[FI1$97-) (I MS(H&ITAS?  TO-+"A=" ($F
28"(-)+8) " %  0&>9"6 *&/6 D .0&/%$$6&/--", $:8/.$%/-"",
28$0/F/6 "1" 01) 2$1>7-") 9$,>0/&+%'--56 " (>-"="2/18-56

> 1>9,

L+d W% # <4'(#+
C-.#8"7: HOBOCTU
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D .%?"#1#$)A? -2#'4  -#1"%8"#6
&"%'$)) - (H/#95:

H#'TH(1%"#8"0?
>#.#&1%7.)8%-7)? A8%%7,

"4 424,407 7).46-TH6

Hanergy, 3-.4"#+1%" .'#6"#6

[VHHH6 W TH, &>>NT.)+"#-.).
FAT)] #2'4%4 T#I(4")A %9%
(#8"%% 37'%(1A%. +%,39)%
(#E)) + -+#%6 #.'4-1)
#1"%8"#6 &"%'$%.)7)
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TOHKOMIEeHOUHbIEe
COJIHEYHble 2J1eMeHThl
Hanergy YCTAHOBUU

TpU pekopad
3pPEeKTUBHOCTH

Hanergy " &/-" :51/ 91$:/18-5( 1"0'&$( % 2&$".%$0,+%'
21'-$7-56 ,$1-'7-56 31'(-+$%. @'2'&8 F', +&" 0$7'&-"
43%(2/-"™ Hanergy D Alta Devices, Solibro " MiaSole b %52>,+"1"
28&%$0>4+5 | -$%5(" &'4$&0-5(" .-/7-")(" 2&'$:&/.$%/-")

S$1-7-8? 3-'&9"™": $0-$2'&'6$0-$? *$+$31'(-+ GaAs (-/

$,-$%' /&,'-"0/ 9/11")) b 25.1%, ,$1-'7-5'" 31'(-+5 ,
0%$?25( ,+'41$( CIGS (/1 $,-$%' (0-$ -"-0"? -9/11"? -
1'-$%%$9% ,$,+/%/) D 18.72% " ,$1-'7-5' 31'('-+5 -/ 9":4$?
2%01$F4' CIGS D 17.88%.

J$91/,-$  &LTHI( 2'="11"4$% 42/, 2$%5C-"
3*4+"%-$,+" 4$-%'&," $1-'7-$9$ ($0>1) %,9% -/ $0'-
2&$:|_+ 2&II%$0II+ 4 1_IIFI_II; I9$ ’I:l,+$ll($’+ll _/ 2)+8 _%$1l(8
28$="-+$%.

G$%5' &/.&:$+4" Hanergy $+4&5%/+ %$.($F-$,+" 01)
%-'0&'-") +'6-$1$9"? ,:$&/ ,$1-'7-$? 3-'&9™ % &/-"
-'0$,+>2-5' &5, G/2&"('&, &/.('</) 21'-$7-5'
*$+$9/18%/-"7',4" 31'(-+5 -/ 0&$-/6, ($F-$ ,$.0/+8
&S+ - $L-'T7-$? 3-'&9™ 2"1$+-"4" , 21,%(

3-'8&9™ -/ 6 -10 7/,$% 2$1'+/, +$90/ 4/4 27/, -| ,$1-'7-56
1+1&")6 0&%$-5 1'+/;+ -' 0$18C' 2$1>+$&/ 7/,$%.

K1'-$7->; +'6-$1$9"; Hanergy ($F-$ 2&"(-)+8 +/4F'  01)
$.0/-") 1 $1" 2&$".%%$0"+'18-56 /%+$-$(-56 ,$1-'7-56
31'4+8&$,+/-="?, >+/-/%1"%/'(56 -/ 4&5C/6 0$($% " %
&/.&I:$+4"  -$%56  31'4+&"7',4"6  +&/-,2$&+-56  ,&'0,+%,
",2$18.>,<"6 ,$1-'7->; 3-'&9";, | +/AF' % &/.1"7-56 $ +&/,1)6
-1>4" " % :5+>.

K&"('-'-" +$-4$21'-$7-5( ,$1-'7-5( :/+/&")( ($F-$ -/?+"

28/4+"T",4" 2$%,,0>. L1) 2&"('&: >F' % ,1'0>;<" +&" 9$0/
2%+'-="/18-5? &5-$4 +/4$9% $:$&>0$%/-") % E"+/' $="-"%/"+,) %

8 +&"11"$-$% ;/-'? (15.1 ("11"/&0$% 0$11/&$%), " '9% - 1.5%l/;+
$0-"(". 91/%-56 */4+$&$% &$,+/ 4"+/?,4$? 34$-$("4".

C-.#8")7:
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C--1%,#+4.%1) )* Y+%BEA-TH$#
>06,%'415"#$# .%?" #1#$)8%- THS#
)'-).3.4 + X:')2% -#*,41)
315.'4.4"73: T'#+1:, TH.H#4AA
-(#-#2"4 $%"%") ' #+4.5
&1%7.'#&"%'S):. S% #.1)84%.

"00#208"4A 7T#"-'3TE)A N &.#
(#8"4A =%1%*#2%.#""4A

(#-.'#674, +0$1A,). 747
+*,021%""'0% (%"#(14-.#+0%
+#1"0. L %9% #"4 ?#'#B#
+0$1A)).

19 A"+4'A 2018 $. "4 24*%
(‘#)*+#,-.+%""#6 (1#94,7)
('%,()A.)A LV CO'3((4 NDJPE
201) (‘#,%/#"-.")#+4"0
HFH="H#-.) "#+%6B%$#

A% "#-)8%-T#$# T#/(1%7-4 D
MGPL C<4"4 #?#,E,
(‘#)*+%,K""#$# TH#/(4")%6
CP42#'4 #)A 23,39%S$HE
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liBenuapckasa Kpesiua,
reHepupyowas
SHepruio mn3
COJIHEYHbIX NyyeWn

K&$+$+"2 4&5C" >F' 9$+$%, -$ -/ 2&/4+"4" '9$ ",25+/;+ 1"C8 %
,1'0>:<'( 930>, 4$90/ 0$,+&$)+ 34,2'&"(-+/18-$' F"1$? 0%(

HiLo. A- "("+ %5,$+> 7,5 (" $:<>; 21$</08 160 4%. (. ./ ,7'+
"18-$ ".$9->+$? *$&(5. O+$ $0-$%&'(--$ " /<"+ [ .0/-") $+
-2$9$05, ", $1-'7-/) 31'4+&$,+/-=") N %, %-'C-)
2$%'&6-$,+8 4&5C" 2$4&5+/ *$+$9/18%/-"7",4" (" 2/-'1)(".

P1/%-$ 0%$,+"F'-" C%'?=/&='% N &.&:$+4/ 119$&"+(/
- Sl 01) 28157 28$".96$18-$? 4&"%$1"-2-$?,
-$ ,:/1/-,"8&3$%/--$? *$&(5. # $,-$%' 4%-,+&>4=""

,+/18-56 +&$,$% , +$7-$ &/,,7"+/--$? ,"1$? -/+)F'-"), 4$+$&5
$:4)9"%/; + 2$1"('&-$? +4/-8;. N >F' -/ -" -/251)'+,) '+$-
1$'( +$1<"$? 3 -12 ,( N%.,+$ $ 4/-/0,4$? +6-$1$9™
J(-"HL) S FAST2K. Q$F-$ 9%2$1- ,$%(,++8 $:'
+6-$1$9" 01) 2 $1>7-") %50/ <6, &.>18+/+$%, 2&"7'(
1%+$&5 2&$'4+/ | 7"+/+, 7T+$ 2% 3+$? +'6-$1$9™ ($F'+ :5+8
23,+&%$'-/ 4&5C/ 2&/4+"7',4" 1;:$? *$&(5.

L/--56 $ ($<-$,+" 9-'&/="" 3-'&9™ 2%4/ -'+, -$ &/, 7'+5
2%4/.5%/;+, 7+$ 2&" 6$&$C'? 2$9%$0' .0/-" >0+ 2&%$".%$0"+8
:$18C' 31'4+&"7'+%/ , 7'( 2$+&"1)+8. N '9% 4&5C/ 0'C'%1"
0"./?-'&,4"6  [-11$9%%, 21;, ./(+3$ 4&/,"%" +"23$%56
$:&/.=%% . K&$'4+ 2&'0-/.-/7'- 01) +'6, 4+$ (7+/'+ F"'+8 ,
AB(*S&+$( " - 2'&'21/7"%/+8 ./ 3+3.

C-.#8")7:

st

B Poccun
npoTeCTMPOBAIIA

neTtawouero po60Ta—

SHepreTuka'

D-"4/18-57 &$:$+"."&$%/--5? 4$(21'4, >F' 2&$CB1 ,+/0";
>+00'&F0-")  -[>7-$  -+'6-"7"4"6 $25+-$  -4$-,+&>4+$8,4"6
&1:$+,  [%+$&5 C&$:$+/-3-&9+"4E /%'&C"1" -'$:6$0"(5"

" 25+/-") " 28$0'($-,+&"&S%/1" %$.(SF-$,+" -$%$9$ &'C'-")

01) ,2'="/1"+$% " 41"-+$% UA CP&>22/ JHOIE %$ %&'()
2&'.-+/="$--$9% %"."+/

SKIU GE/-/+$6$0E $2'&/+"%-$ ,$&"'-+"&$%/1,) % 2&$,+&/-,+%'
='6/, 2$0-) 1,) -/ .[0/-->; %5,$+> " 2&$%B1 $:C"&-5? /-/1".
%5,$43$%$18+-56 2&$%$0$%, ",2$18.>'(56 01) ->F0 2&'02&")+").
HOBOCTWU
bruoTexHonormm & buoaHepreTmkn

A £ TN D210



25

K$ "+$9/( 0'($-+&/="" & .&:$+7"4" " 2&"91/CB-5'

2'="/1"45 (391" $:,>0"+8 0/18-?C"  2'&,2'4+"%5

%-'0&-") &$:$+"."&$%/--$9% 4$(21'4, - 28&02&")+")6
M$,"2,4$? Y'O'&/=", | +4F ($91" 0$9$%$&"+8,) $
2$+-="/18-$( ,$+&>0-"7' +%".

CM$:$+3-'89'+"4E 2$,.$:- % 10 &/. 3*'4+"%-" "  (-8C"("
JH&IH(" ,1'0"+8 ./ \$,+$)-"( 31'4+&3$,'+'?2. #,'9% ./ 9%0
&/$+-"4" 3-89+"T' 437 $+&/,1" 2&'$0$1'%/;+ &/, +$)") %
0')+4" +5)7 4"1$(+&$% 01) $='-4" " > +&/--") 0'*'4+$%
2, ] (SF %S 28$:1'( $,+/+) SICT-5( % 1>
$7'%"0-56 2&"7"- D -/.'(-5? %".>/18-5? 4%-+&$18 O/F' 2&"
2$(B<" ($<-$9% :"-$41) -' 2%.%%$1)'+ $="-"+8 ".-$C'--$,+8
$:$&>08$%/-").

SKIU CE/-/+$6$0E % 6$0' 0"/9-$,+"4" 2&"("-)'+ %"0'$4/('&>,
(/9-"+-5? " 1/.'&5? ,4/-'& $,><',+%1)'+ +21$% "$--57 "
>18+&/*"$1'+$%5? /-/1"., /($,+$)+'18-$ %5,+&/"%/'+ 4/&+>
(+-$,+". K&" &/:$+' >-"4/18-5? &$:$+"."&$%/--57 4$(21'4,

(BF'+ $,><'+%1)+8 2$,/04" 2&)($ -/ 2&$%3$0/ " ./&)F/+8
%,+&$'--5? /44>(>1)+$&, 7+$ .-/7"+'18-$ >%'1"7"%/'+ %&'() '9%
1%+$-$(-$? &/:$+5.

M/.&):$+4 CI:$&I+$&™ >0><'9$E ($F'+ ,+/+8 2&$&5%-5(
&C-"( % $:,1>F"%/-"™ - +3$184% &$,,"?,4"6, -$ "
J&>'F-56 3-'&9'+"7',4"6 ,'+'?. Q-$F',+%$ 2&'02&")+"? ("&/

SE' +'&,$%/1%$,8  &/.&:$+4$? " 9$+$%5 ./41:7"+8
0%$19%,&%7-5' 4%$-+&/4+5 -1 2%, +%4> " $:.,1>F'%/-"
>-"4/18-$9$ SKIU CE/-/+$6$0E.

C-#8"7:. https://newsland.com
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