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III МЕЖДУНАРОДНЫЙ ФОРУМ ПО НАНОТЕХНОЛОГИЯМ «РОСНАНОТЕХ-2010»

`.`. q3“л%", q.o. l%лч=…%", ~.l. o!%.%ц*,L

l=2е!,=л C!ед“2="л е2 “%K%L *!=2*,L =…=л,2,че“*,L %Kƒ%! C% III lе›д3…=!%д…%м3 
-%!3м3 C% …=…%2е.…%л%г, м &pnqm`mnŠeu-2010[. p=““м=2!,"=е2“  де 2ель…%“2ь 
"ед3?,. %!г=…,ƒ=ц,L " %Kл=“2, …=…%2е.…%л%г,L # !%““,L“*,. , ƒ=!3Kе›…/..

jлюче"/е “л%"=: ,……%"=ц,,, м%де%…,ƒ=ц, , …=…%м=2е!,=л/, …=…%2е.…%л%г,,, …=3ч-
…/е !=ƒ!=K%2*,, p%“…=…%.

q 1 C% 3 …% K!  2010 г. " l%“*"е " 0е…2!=ль…%м "/“2="%ч…%м *%мCле*“е &}*“C%це…2![ 
C!%шел III lе›д3…=!%д…/L -%!3м C% …=…%2е.…%л%г, м.

d=……/L t%!3м # ƒ…=*%"%е “%K/2,е дл  p%““,,, где C!ед“2=",2ел, …=3*, , K,ƒ…е“= “м%г-
л, %K“3д,2ь C!=*2,че“*,е "%C!%“/ !=ƒ",2,  …=…%2е.…%л%г,L, *%2%!/е  "л ю2“  2е.…%л%г, -
м, XXI "е*=, ,г!=ю2 "ед3?3ю !%ль " C!%це““е %KA "ле……/. !3*%"%д“2"%м …=шеL “2!=…/ 
м%де!…,ƒ=ц,, , Cе!е.%д= .*%…%м,*, * ,……%"=ц,%……%м3 3“2%Lч,"%м3 !=ƒ",2,ю …= %“…%"е ,ƒ-
K!=……/. C!,%!,2е2%".

b !=K%2е t%!3м= C!,… л, 3ч=“2,е K%лее 1 700 C!едC!,…,м=2елеL, 3че…/. , C%л,2,*%" ,ƒ 
!=ƒ…/. “2!=….

b !=м*=. дел%"%L C!%г!=мм/ t%!3м= %K“3›д=л,“ь "=›…еLш,е 2ем/: 
# …=…%2е.…%л%г,, , .…е!г%“Kе!е›е…,е;
# …=…%2е.…%л%г,, " .ле*2!%…,*е , 2еле*%мм3…,*=ц, .;
# …=…%2е.…%л%г,, " ƒд!="%%.!=…е…,,;
# "/“%*%C!%,ƒ"%д,2ель…/е "/ч,“ле…,  , …=…%2е.…%л%г,,;
# …=…%м=2е!,=л/ " !=ƒл,ч…/. %2!=“л . C!%м/шле……%“2,;
# ,…“2,232/ !=ƒ",2,  (,……%"=ц,%……/L C%2е…ц,=л !ег,%…%"), ,……%"=ц,%……/е %K!=ƒ%"=-

2ель…/е C!%г!=мм/.
j!%ме 2%г%, %2дель…=  “е*ц,  K/л= C%“" ?е…= "%C!%“=м 3ч=“2,  !%““,L“*,. 3че…/., !=-

K%2=ю?,. ƒ= !3Kе›%м, " ,……%"=ц,%……/. C!%е*2=., !е=л,ƒ3ем/. " …=шеL “2!=…е.
rч=“2…,*=м t%!3м= K/л, C!ед“2="ле…/ …=…%2е.…%л%г,че“*,L “л%"=!ь , …%"/L %K!=ƒ%"=-

2ель…/L C!%е*2 p%“…=…% &k,г= ш*%л[, " !=м*=. *%2%!%г% C!едC%л=г=е2“  %2%K!=2ь дл  …=3ч-
…%--,…=…“%"%L C%дде!›*, 20 ш*%л, …=,K%лее C%дг%2%"ле……/. * ,……%"=ц,%……/м ,ƒме…е…,-
 м " %K!=ƒ%"=2ель…%м C!%це““е.

b !=м*=. t%!3м= !=K%2=л= "/“2="*= …%"/. …=3ч…/. !=ƒ!=K%2%* , ,…"е“2,ц,%……/. C!%е*-
2%" " %Kл=“2, …=…%,…д3“2!,,.

b .*“C%ƒ,ц,, K/л, C!ед“2="ле…/ ,……%"=ц,%……/е C!%е*2/ "ед3?,. %!г=…,ƒ=ц,L " “-е!е 
…=…%2е.…%л%г,L # %*%л% 350 -,!м , *%мC=…,L ,ƒ p%““,,, qx`, cе!м=…,,, ̀ "“2!,,, h!=…=, 
bел,*%K!,2=…,,, t,…л …д,,, )е.,,, “C%…,,. 

b .2%м “м/“ле t%!3м “2=л " %д,… ! д “ “=м/м, C!ед“2=",2ель…/м, …=3ч…/м, , …=3ч…%-
C!=*2,че“*,м, ме›д3…=!%д…/м, ме!%C!, 2, м,, C%“" ?е……/м, ш,!%*%м3 %“"%е…,ю , !=ƒ-
",2,ю …=…%2е.…%л%г,L , …=…%,…д3“2!,,, " ч=“2…%“2,, " p%““,, , " д!3г,. “2!=…=.-C=!2…е!=..

n“%K%L че!2%L …=…%"/“2="*,  ",л%“ь -%!м,!%"=…,е .*“C%ƒ,ц,L C% …=3ч…%-2е.…%л%г,че-
“*,м …=C!="ле…, м …= …=ц,%…=ль…/. , !ег,%…=ль…/. “2е…д=..
a/л% %2мече…%, ч2% …= 15 %*2 K!  2010 г., m=Kлюд=2ель…/м “%"е2%м p%“…=…% K/л% %д%K-

!е…% 94 C!%е*2= “ %K?,м Kюд›е2%м 303,5 мл!д !3K., "*люч=  д%лю j%!C%!=ц,, " %KAеме 
123,3 мл!д !3K. q!ед, …,. 83 ,……%"=ц,%……/. C!%е*2=, 7 C!%е*2%" C% -%!м,!%"=…,ю !%“-
“,L“*,. , ме›д3…=!%д…/. "е…ч3!…/. -%…д%", 4 C!%е*2= C% “%ƒд=…,ю …=…%2е.…%л%г,че“*,. 
це…2!%".
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h……%"=ц,%……/е !=ƒ!=K%2*, , ,…"е“2,ц,%……/е C!%е*2/, !=““м%2!е…/е m=Kлюд=2ель…/м “%-
"е2%м, м%›…% !=“C!едел,2ь C% “лед3ю?,м %“…%"…/м …=C!="ле…, м.

1. q%л…еч…=  .…е!ге2,*= , .…е!г%“Kе!е›е…,е: C!%,ƒ"%д“2"% л,2,L-,%……/. K=2=!еL 
(Thunder Sky # *,2=L“*=  *%мC=…,  “%,…"е“2%! C!%е*2=, nnn &k,%2е*[, l%“*"=); 2"е!д%-
2ель…=  “"е2%2е.…,*=: “%ƒд=…,е C!%,ƒ"%д“2"= .*%л%г,че“*, ч,“2/. , .…е!г%“Kе!ег=ю?,. 
“,“2ем %“"е?е…,  …= %“…%"е …=…%2е.…%л%г,L (g`n &nC2%г=…[, q=…*2-oе2е!K3!г); “%ƒд=…,е 
Cе!"%г% " p%““,, *!3C…%м=“ш2=K…%г% C!%,ƒ"%д“2"= C%л,*!ем…,  , м%…%“,л=…= (nnn 
&r“%лье-q,K,!“*,L q,л,*%…[, h!*32“*=  %Kл.).
2. m=…%“2!3*23!,!%"=……/е м=2е!,=л/: %!г=…,ƒ=ц,  C!%,ƒ"%д“2"= %г…еƒ=?,2…%L д%K="*, 

# …=…%“2!3*23!,!%"=……%г% г,д!%*“,д= м=г…,  “ м%д,-,ц,!%"=……%L C%"е!.…%“2ью (g`n 
&m,*%l=г[, b%лг%г!=д). q%ƒд=…,е C!%,ƒ"%д“2"= …%"/. *%мC%ƒ,2…/. м=2е!,=л%" # C!еC!е-
г%" ,ƒ 3гле!%д,“2/. , м,…е!=ль…/. "%л%*%… …= %“…%"е …=…%м%д,-,ц,!%"=……/. , …=…%…=-
C%л…е……/. C%л,=м,д…/. , .C%*“,д…/. “" ƒ3ю?,. дл  ,ƒг%2%"ле…,  *%…еч…/. ,ƒдел,L 
(g`n &o!еC!ег-qjl[, l%“*"=). p3““*,е мемK!=…/: “%ƒд=…,е “%"!еме……%г% C!%,ƒ"%д“2"= 
…=…%“2!3*23!,!%"=……/. мемK!=… , !=ƒдел,2ель…/. м%д3леL …= ,. %“…%"е дл  ч,“2*, "%д/ 
(g`n &pl m=…%2е.[, bл=д,м,!).
3. lед,ц,…= , K,%2е.…%л%г,,: !=ƒ!=K%2*= , *%мме!ц,=л,ƒ=ц,  %2ече“2"е……/. ,……%"=ц,-

%……/. C!еC=!=2%" ле*=!“2"е……%г% …=ƒ…=че…,  …= K=ƒе 0bŠ &u,мp=![ (*%мC=…,  iPharma, 
u,м*,, l%“*%"“*=  %Kл). o!%,ƒ"%д“2"% мед,ц,…“*%L 2е.…,*, дл  *=“*=д…%г% Cл=ƒм%-%!еƒ= 
(%ч,“2*= *!%",) …= %“…%"е 2!е*%"/. мемK!=… “ д,=ме2!%м C%! %2 20 д% 100 …м (g`n &Š!еC*%! 
Šе.…%л%г,,[, l%“*"=, г. d3K…= l%“*%"“*=  %Kл.). o!=*2,че“*%е C!,ме…е…,е &,%…%" q*3л=-
че"=[ (,……%"=ц,%……/е =…2,%*“,д=…2/ “ !=ƒме!%м м%ле*3л %*%л% 1,5 …м). b…ед!е…,е ,……%-
"=ц,%……/. C!еC=!=2%" …= %“…%"е м,2%.%…д!,=ль…/. "%““2=…%",2ель…/. *ле2%* “ ,“C%льƒ%-
"=…,ем …=…%2е.…%л%г,L C!%2," "%ƒ!=“2…/. ƒ=K%ле"=…,L # C!%2%2,C ле*=!“2"= K3д3?ег% 
(nnn &l,2%2е.[, l%“*"=).

4. l=ш,…%“2!%е…,е , ме2=лл%%K!=K%2*=: “%ƒд=…,е м…%г%C!%-,ль…%г% C!%,ƒ"%д“2"= C%-
!,“2/. …=…%“2!3*23!,!%"=……/. …еме2=лл,че“*,. C%*!/2,L, …=…%“,м/. ме2%д%м м,*!%д3-
г%"%г% %*“,д,!%"=…,  (g`n &l=….л[, Š%м“*); C!%,ƒ"%д“2"% м%…%л,2…%г% 2"е!д%“Cл="…%г% 
ме2=лл%!е›3?ег% ,…“2!3ме…2= “ …=…%“2!3*23!,!%"=……/м C%*!/2,ем (g`n &m%"/е ,…“2!3-
ме…2=ль…/е !еше…, [, p/K,…“*); “%ƒд=…,е C!%,ƒ"%д“2"= .ле*2!%.,м,че“*,. “2=…*%" (}uq) 
“е!,, eŠ дл  "/“%*%2%ч…%г% ,ƒг%2%"ле…,  де2=леL ,ƒ …=…%“2!3*23!,!%"=……/. м=2е!,=л%" 
(nnn &eql[, r-=); “%ƒд=…,е *!3C…%“е!,L…%г% C!%,ƒ"%д“2"= !е›3?ег% ,…“2!3ме…2= ,ƒ …=-
…%C%!%ш*= *3K,че“*%г% …,2!,д= K%!= (&m=…% jma[, l%“*%"“*=  %Kл.).

5. nC2%.ле*2!%…,*= , …=…%.ле*2!%…,*=: “%ƒд=…,е “е!,L…%г% C!%,ƒ"%д“2"= ,…2ег!=ль-
…/. “.ем “ C!%е*2…/м, …%!м=м, 90 …м (*%мC=…,  &q,2!%…,*“-m=…%[, l%“*"=-gеле…%г!=д); 
!=“ш,!е…,е C!%,ƒ"%д“2"= м…%г%целе"/. де2е*2%!%" дл  ,де…2,-,*=ц,, ш,!%*%г% “Cе*-
2!= "е?е“2" ("ƒ!/"ч=2/е "е?е“2"=, …=!*%2,*, , д!.) …= %“…%"е 2е.…%л%г,, мече…/. …еL-
2!%…%" (nnn &mеL2!%……/е 2е.…%л%г,,[, d3K…=, l%“*%"“*=  %Kл.); м%де!…,ƒ=ц,  , !=“-
ш,!е…,е C!%,ƒ"%д“2"= …=…%че!…,л , %K%!3д%"=…,  дл  "/“%*%2е.…%л%г,ч…/. ",д%" 
ц,-!%"%L rt-Cеч=2, дл  ш,!%*%г% “Cе*2!= C%"е!.…%“2еL C!, …=…е“е…,  “2%L*,. ц"е2-
…/. ,л, м%…%.!%м…/. ,ƒ%K!=›е…,L (*=-ель…=  Cл,2*=, “2е…%"/е C=…ел,, -=“=д/, 
ш,!м/, ",2!=›,, меKель, *=!2,…/, !е*л=м= , д!.) (g`n &q`m-mqj[, г. aе!д“*, m%"%“,-
K,!“*=  %Kл.).

6. h…-!=“2!3*23!…/е C!%е*2/: “%ƒд=…,е “%"ме“2…%г% ƒ=*!/2%г% C=е"%г% ,…"е“2,ц,%……%г% 
-%…д= "е…ч3!…/. ,…"е“2,ц,L &q*%л*%"%-m=…%2е.[ (,…"е“2,!%"=…,е " "е…ч3!…/е м=л%м=“-
ш2=K…/е C!%е*2/ " “-е!е …=…%2е.…%л%г,L , -%!м,!%"=…,е %K!=ƒ%"=2ель…%L ,…-!=“2!3*23-
!/ “%"ме“2…% “ l%“*%"“*%L ш*%л%L 3C!="ле…,  &q*%л*%"%[, ме“2% !=ƒме?е…,  C!%е*2= # 
l%“*"=); !=“ш,!е…,е “3?е“2"3ю?ег% C!%,ƒ"%д“2"= ,ƒме!,2ель…%-=…=л,2,че“*%г% %K%!3д%-
"=…,  дл  …=…%2е.…%л%г,L " “-е!е м=2е!,=л%"еде…, , K,%л%г,, , мед,ц,…/ (*%мC=…,  
&0е…2! Cе!“Cе*2,"…/. 2е.…%л%г,L[, l%“*"=).
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n“%K%е ме“2% …= "/“2="*е ƒ=… л, “лед3ю?,е *%лле*2,"…/е “2е…д/.
c%“3д=!“2"е……=  *%!C%!=ц,  C% =2%м…%L .…е!г,, &p%“=2%м[ (l%“*"=), %K!=ƒ%"=…= " 2000 г., 

ее  д!%м  "л е2“  г%“3д=!“2"е……/L .%лд,…г &`2%м.…е!г%C!%м[, %KAед,… ю?,L "“е г!=›-
д=…“*,е =*2,"/ =2%м…%L %2!=“л,, = 2=*›е .…е!г%=*2,"/ " 14 “2!=…=. м,!=.

n!г=…,ƒ=2%! *%лле*2,"…/. .*“C%ƒ,ц,L *%!C%!=ц,, &p%“=2%м[ # 0е…2! ,…-%!м=ц,%……%L 
"/“2="%ч…%L де 2ель…%“2, =2%м…%L %2!=“л, nnn &`2%м}*“C%[, ƒ=…,м=ю?,L“  " %“…%"…%м 
"/ "ле…,ем , C!%д",›е…,ем Cе!“Cе*2,"…/. C!%е*2%" C!,ме…,2ель…% * =2%м…%L .…е!ге2,-
*е: %K!=?е…,е “ !=д,%=*2,"…/м, %2.%д=м,, ,. 2!=…“C%!2,!%"*=, !=д,=ц,%……/L , .*%л%г,-
че“*,L м%…,2%!,…г.

l,…,“2е!“2"% %K!=ƒ%"=…,  , …=3*, p%““,L“*%L tеде!=ц,, (l,…%K!…=3*, p%““,,) %“3?е-
“2"л е2 C!=*2,че“*3ю !е=л,ƒ=ц,ю г%“3д=!“2"е……%L C%л,2,*, " %Kл=“2, …=…%,…д3“2!,, 
(" 2%м ч,“ле , " “-е!е 3C!="ле…,  ,…2елле*23=ль…%L “%K“2"е……%“2ью) …= %“…%"е o!еƒ,де…2-
“*%L ,…,ц,=2,"/ &q2!=2ег,  !=ƒ",2,  …=…%,…д3“2!,, " p%““,L“*%L tеде!=ц,,[, "=›…/е 
.леме…2/ *%2%!%L ƒ=л%›е…/ " o!%г!=мм3 !=ƒ",2,  …=…%,…д3“2!,, " p%““,L“*%L tеде!=ц,, 
д% 2015 г. (д=лее # o!%г!=мм= !=ƒ",2, -2015).

b …=“2% ?ее "!ем  " ч,“л% %“…%"…/. 3ч=“2…,*%" !е=л,ƒ=ц,, .2%L o!%г!=мм/ ".%д 2 16 
-еде!=ль…/. м,…,“2е!“2" , "ед%м“2", г%“3д=!“2"е……/е =*=дем,,, г%“*%!C%!=ц,, &p%“…=…%[ 
, &p%“=2%м[, ptth, pm0 &j3!ч=2%"“*,L ,…“2,232[, г%л%"…/е %!г=…,ƒ=ц,, %2!=“леL C% 
…=C!="ле…, м, …=3ч…%-%K!=ƒ%"=2ель…/е це…2!/ , 2.д.

j%%!д,…=2%!%м o!%г!=мм/ !=ƒ",2,  # 2015  "л е2“  l,…%K!…=3*,, *%2%!%е %“3?е“2"л -
е2 ее -,…=…“,!%"=…,е C% “лед3ю?,м …=C!="ле…, м:

# …=3ч…/е ,““лед%"=…,  , !=ƒ!=K%2*, " %Kл=“2, …=…%,…д3“2!,,;
# “%ƒд=…,е ,…-!=“2!3*23!/ …=…%,…д3“2!,,; 
# ,……%"=ц,%……/е C!%е*2/ !=ƒ",2,  …=…%,…д3“2!,,.
q2!=2ег,че“*%L целью o!%г!=мм/ !=ƒ",2, -2015  "л е2“  “%ƒд=…,е "/“%*%2е.…%л%г,ч…%-

г% !%““,L“*%г% “е*2%!= …=…%,…д3“2!,,, %!г=…,ƒ=ц,  C!%,ƒ"%д“2"е……/. *л=“2е!%", "*лю-
ч=ю?,. " “еK  C%л…/L ,……%"=ц,%……/L ц,*л %2 !=ƒ!=K%2*, д% C!%,ƒ"%д“2"= C!%д3*ц,, " 
%KAем=., “%%2"е2“2"3ю?,. C%*=ƒ=2ел м д=……%L o!%г!=мм/.

p%““,L“*=  =*=дем,  …=3* (p`m), %“…%"…%L де 2ель…%“2ью  "л е2“  %!г=…,ƒ=ц,  , C!%"е-
де…,е -3…д=ме…2=ль…/. ,““лед%"=…,L, …=C!="ле……/. …= C%л3че…,е …%"/. ƒ…=…,L % ƒ=*%…=. 
!=ƒ",2,  C!,!%д/, %K?е“2"=, чел%"е*= , “C%“%K“2"3ю?,. 2е.…%л%г,че“*%м3, .*%…%м,че“*%-
м3 , “%ц,=ль…%м3 !=ƒ",2,ю “%"!еме……%L p%““,,.

p=““м%2!,м *!=2*,е .=!=*2е!,“2,*, ! д= ее ,…“2,232%":
# t,ƒ,че“*,L ,…“2,232 ,м. o.m. kеKеде"= p`m (l%“*"=) # %Kш,!…/L “Cе*2! де 2ель…%-

“2, C% …=C!="ле…, м, “" ƒ=……/м “ …=…%2е.…%л%г, м, (C%л3C!%"%д…,*%"/е …=…%“2!3*23!/, 
…=…%.ле*2!%…,*= , …=…%-%2%…,*=);

# t,ƒ,*%-2е.…,че“*,L ,…“2,232 ,м. `.t. h%--е p`m (q=…*2-oе2е!K3!г) # !=K%2/ " %K-
л=“2, -,ƒ,*, 2"е!д%г% 2ел=, C%л3C!%"%д…,*%", *"=…2%"%L .ле*2!%…,*,, C%л3C!%"%д…,*%"/. 
“2!3*23!, =“2!%-,ƒ,*,, -,ƒ,*, Cл=ƒм/ , д!.;

# h…“2,232 C!%Kлем .,м,че“*%L -,ƒ,*, p`m ()е!…%г%л%"*=, l%“*%"“*=  %Kл.) # …=…%м=-
2е!,=л/ дл  .!=…е…,  "%д%!%д= " “" ƒ=……%м “%“2% …,,, C!%,ƒ"%д“2"% %д…%“л%L…/. 3гле!%д-
…/. …=…%2!3K%* C% .ле*2!%д3г%"%L 2е.…%л%г,,;

# h…“2,232 K,%.,м,че“*%L -,ƒ,*, ,м. m.l. }м=…3.л  p`m (l%“*"=) # …%"/е ме2%д/ , 
2е.…%л%г,, C%л3че…,  …=…%ч=“2,ц “ C%л,ме!…/м C%*!/2,ем C%д деL“2",ем м,*!%"%л…%"%-
г% %Kл3че…,  дл  *=2=л,ƒ=2%!%", мемK!=… , ле*=!“2";

# h…“2,232 .,м,, 2"е!д%г% 2ел= , ме.=…%.,м,, qn p`m (m%"%“,K,!“*) # !=ƒ!=K%2=… 
“C%“%K м%д,-,ц,!%"=…,  “2=л, , “Cл="%" “ ,“C%льƒ%"=…,ем …=…%д,“Cе!“…/. *е!=м,че“*,. 
C%!%ш*%";

# h…“2,232 -,ƒ,*, C!%ч…%“2, , м=2е!,=л%"еде…,  qn p`m (m%"%“,K,!“*) # 2е.…%л%г,, 
, %K%!3д%"=…,е дл  …=…%“2!3*23!,!%"=…,  C%"е!.…%“2…/. “л%е" де2=леL =",=ц,%……%L 2е.-
…,*, “ ,“C%льƒ%"=…,ем ,%……%-Cл=ƒме……%L %K!=K%2*,;
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# h…“2,232 2е%!е2,че“*%L , C!,*л=д…%L ме.=…,*, ,м. q.`. u!,“2,=…%",ч= qn p`m (m%"%-
“,K,!“*) # .%л%д…%е г=ƒ%д,…=м,че“*%е …=C/ле…,е C%*!/2,L, %“3?е“2"л е2“  C%2%*=м, ч=“-
2,ц C%!%ш*=, 3“*%!е……/м, “"е!.ƒ"3*%"/м C%2%*%м г=ƒ= C!, 2емCе!=23!е “3?е“2"е……% ме…ь-
шеL 2емCе!=23!/ Cл="ле…,  м=2е!,=л= ч=“2,ц.
x,!%*% K/л, C!ед“2="ле…/ , pег,%…=ль…/е C!%г!=мм/ !=ƒ",2,  " %Kл=“2, …=…%,…д3“2!,,, 

%!г=…,ƒ3ем/е C%д .г,д%L =дм,…,“2!=ц,L !ег,%…%" p%““,L“*%L tеде!=ц,,:
# !е“C3Kл,*,: Š=2=!“2=…, )3"=ш, , q=.= (“*32, ), l%!д%", , rдм3!2, ;
# *!= : `л2=L“*,L, oе!м“*,L, q2="!%C%ль“*,L, j!=“…% !“*,L;
# %Kл=“2,: b%лг%г!=д“*= , l%“*%"“*= , m%"%“,K,!“*= , bл=д,м,!“*= , m,›ег%!%д“*= , 

aелг%!%д“*= , h!*32“*= , nм“*= , oе…ƒе…“*= , q"е!дл%"“*= , kе…,…г!=д“*= , k,Cец*= , 
rль …%"“*= , Š%м“*= , n!е…K3!г“*= , j=л3›“*= ;

# г%!%д=: l%“*"=, q=…*2-oе2е!K3!г.
b…,м=…,е C!,"ле*л, , *%лле*2,"…/е .*“C%ƒ,ц,, ƒ=!3Kе›…/. 3ч=“2…,*%" t%!3м=.
m=…%2е.…%л%г,, " h!=…е.
1. h!=…“*,L “Cец*%м,2е2 C% !=ƒ",2,ю …=…%2е.…%л%г,L (hqpm) “%ƒд=… " 2003 г., !=ƒ!=K%-

2=л 10-ле2…юю C!%г!=мм3 C% !=ƒ",2,ю …=…%2е.…%л%г,L, %“…%"…%L целью *%2%!%L  "л е2“  
".%›де…,е " ч,“л% л,д,!3ю?,. “2!=… " %Kл=“2, …=…%2е.…%л%г,L (" …=“2% ?ее "!ем  " “-е-
!е …=…%2е.…%л%г,L ƒ=деL“2"%"=…% K%лее 4 800 3че…/. , ,““лед%"=2елеL).
2. qе2ь ,!=…“*,. …=…%2е.…%л%г,че“*,. *%мC=…,L (qhmj) # %K?е,!=…“*=  …ег%“3д=!“2-

"е……=  %!г=…,ƒ=ц, , %KAед,… ю?=  ,!=…“*,е …=…%2е.…%л%г,че“*,е *%мC=…,,, -,!м/ , 
C!едC!, 2, . 

qег%д…  “"/ше 50 *%мC=…,L , -,!м " h!=…е "/C3“*=ю2 …=…%м=2е!,=л/ дл  %ч,“2*, "%ƒ-
д3.=; …=…%2*=…,, …еC!%…,ц=ем/е дл  "%д/ , .ле*2!%м=г…,2…/. "%л…; ="2%м%K,ль…%е м=“л% 
…= %“…%"е …=…%=лм=ƒ%"; C%л,ме!…/е *%мC%ƒ,2/ “ …=…%д%K="*=м,; …е-2е.,м,че“*,е *=2=л,-
ƒ=2%!/ …= %“…%"е …=…%ч=“2,ц; 3гле!%д…/е …=…%2!3K*,; =2%м…%-“,л%"/е м,*!%“*%C/ , д!.

m= *%лле*2,"…%м “2е…де cе!м=…,, K%лее 20 *%мC=…,L C!ед“2=",л, “"%, !=ƒ!=K%2*, " %K-
л=“2, …=…%2е.…%л%г,L дл  !=ƒл,ч…/. %2!=“леL: ="2%м%K,ль…=  C!%м/шле……%“2ь, м=ш,…%-
“2!%е…,е, мед,ц,…=, .,м,че“*=  C!%м/шле……%“2ь, %C2,*=, .ле*2!%…,*= , д!.

m=мK%лее ,…2е!е“…/е !=ƒ!=K%2*, C!ед“2=",л, !%““,L“*,е C!%м/шле……/е C!едC!, 2, , 
%KAед,…е…, , …=3ч…/е це…2!/, …=3ч…%-,““лед%"=2ель“*,е ,…“2,232/, "/“ш,е 3чеK…/е ƒ="е-
де…, :

# tcro &l3!%м“*,L C!,K%!%“2!%,2ель…/L ƒ="%д[ # ,……%"=ц,%……/L C!%е*2 &q%ƒд=…,е 
C!%,ƒ"%д“2"= .…е!ге2,че“*,. *%…де…“%!…/. “,“2ем “ ,“C%льƒ%"=…,ем …=…%2е.…%л%г,L[ дл  
,ƒдел,L г%!…%!3д…%L , д%K/"=ю?еL C!%м/шле……%“2,, " 2%м ч,“ле дл  "“е. ",д%" .ле*2!%-
де2%…=2%!%" C% ,…,ц,,!%"=…,ю ƒ=! д%" bb C!, "ƒ!/"…/. !=K%2=.;

# j!=“…% !“*,L м=ш,…%“2!%,2ель…/L ƒ="%д (j!=“м=ш) # “%ƒд=… " 1932 г., " …=“2% ?ее "!е-
м   "л е2“  %д…,м ,ƒ *!3C…еLш,. м=ш,…%“2!%,2ель…/. C!едC!, 2,L " p%““,,. o!ед“2=",л 
C!%д3*ц,ю г!=›д=…“*%г% …=ƒ…=че…, : %K%!3д%"=…,е дл  C%л3че…,  C%л,*!,“2=лл,че“*%г% , 
м%…%*!,“2=лл,че“*%г% *!ем…,  (3“2=…%"*= "%д%!%д…%г% "%““2=…%"ле…,  *!ем…, , Kл%*, 
*%…де…“=ц,, , !еге…е!=ц,,, ="2%м=2,ƒ,!%"=……=  3“2=…%"*= дл  "/!=?,"=…,  м%…%*!,“2=л-
л%" *!ем…,  &jед![); 

# tcro &c%“3д=!“2"е……/L ƒ="%д &o3ль“=![ (l%“*"=) # м%?…/е b)-2!=…ƒ,“2%!/ дл  !=-
д,%“" ƒ,; *!ем…,е"/е K,C%л !…/е , C%ле"/е qb)-2!=…ƒ,“2%!/ …еC!е!/"…%г% , ,мC3ль“-
…%г% !е›,м%", ,ƒдел,  &“,л%"%L .ле*2!%…,*,[, " 2%м ч,“ле дл  %Kе“Cече…,  !=ƒ",2,  …=…%-
2е.…%л%г,L. qег%д…  ƒ="%д &o3ль“=![ C!,“23C,л * “е!,L…%м3 C!%,ƒ"%д“2"3 .…е!г%“Kе!ег=ю-
?,. “"е2,ль…,*%" …= %“…%"е “"е2%д,%д%" …= ге2е!%“2!3*23!=. …,2!,д= г=лл, ;

# g`n &alŠ[ (bл=д,м,!) # …= %“…%"е мемK!=……/. …=…%2е.…%л%г,L C!%,ƒ"%д,2 3“2=…%"*, 
"%д%C%дг%2%"*,; Kл%ч…%-м%д3ль…/е 3“2=…%"*, дл  %ч,“2*, C%"е!.…%“2…/., л,"…е"/. , 2=-
л/. “2%ч…/. "%д “е!,, &rkb[; 3“2=…%"*, K,%л%г,че“*%L %ч,“2*, .%ƒ L“2"е……/. , K/2%"/. 
“2%ч…/. "%д , д!. g`n &alŠ[ C!едл%›,л% …%"3ю 2е.…%л%г,ю "%д%C%дг%2%"*, # гл3K%*%е 
%Kе““%л,"=…,е "%д/ Kеƒ C!,ме…е…,  д%!%г%“2% ?,. ,%…%%Kме……/. -,ль2!%";
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# j%мC=…,, &phj[, nnn &Šal[, &htŠoq[ (“*32“*) # ,…,ц,=2%!/ ,……%"=ц,%……%г% C!%-
е*2=: &a=ƒ=ль2 # …%"/е 2е.…%л%г,,[: C!%,ƒ"%д“2"% K=ƒ=ль2%"%г% "%л%*…= (…,2,), K=ƒ=ль2%"/. 
2!3K , д!3г,. ,ƒдел,L …= %“…%"е K=ƒ=ль2=;

# moo &b/“%*%д,“Cе!“…/е ме2=лл,че“*,е C%!%ш*, # blo[ (e*=2е!,…K3!г) # %!г=…,ƒ%"=…% 
" 1991 г., ƒ=…,м=е2 "ед3?,е C%ƒ,ц,, “!ед, !%““,L“*,. C!%,ƒ"%д,2елеL =…2,*%!!%ƒ,%……/. 
л=*%*!=“%ч…/. м=2е!,=л%",  "л  “ь C!,ƒ…=……/м л,де!%м " %Kл=“2, &.%л%д…%г%[ ц,…*%"=-
…,  “2=л,. n“…%"…/е ",д/ C!%д3*ц,, &blo[: ц,…*%…=C%л…е……/е г!3…2%"*, дл  &.%л%д…%-
г%[ ц,…*%"=…,  “2=л,, ƒ=?,2…%-де*%!=2,"…/е *%мC%ƒ,ц,, , .м=л,, "/“%*%- , …=…%д,“-
Cе!“…/е ме2=лл,че“*,е C%!%ш*,; "/“%*%д,“Cе!“…/L ц,…*%"/L C%!%ш%*, “%де!›=?,L д% 
95#96 м=““. % ц,…*=, дл  ƒ=?,2/ !=ƒл,ч…/. ме2=лл%*%…“2!3*ц,L (!еƒе!"3=!/, %C%!/ k}o, 
м%“2%"/е “%%!3›е…,  , д!.);

# nnn &m%"/е .…е!ге2,че“*,е 2е.…%л%г,,[ (l%“*"=) # -%2%C!е%K!=ƒ%"=2ел, “%л…еч…%L 
.…е!г,, K%льш%L Cл%?=д, C!%,ƒ"%ль…%L -%!м/; л=ƒе!…/L м=““-“Cе*2!%ме2! SALDI дл  
.*“C!е““-=…=л,ƒ= ›,д*,. K,%л%г,че“*,. C!%K;

# g`n &}“*=2[ (oе!мь) # *%мC=…,  “%ƒд=…= " 2004 г., %“…%"…/е …=C!="ле…, : 3“2=…%"*, 
%ч,“2*, "%ƒд3.= (&oл=ƒм=[, &nƒ%…[); …=…%“2!3*23!…/е *%мC%ƒ,2…/е *=2=л,ƒ=2%!/ …= Cе…%м=-
2е!,=л=. “ “е2ч=2%- че,“2%L “2!3*23!%L; “,“2ем/ *=2=л,2,че“*%L %ч,“2*, г=ƒ%"/. "/K!%“%";

# nnn &0е…2! 3ль2!=ƒ"3*%"/. 2е.…%л%г,L[, k=K%!=2%!,  =*3“2,че“*,. C!%це““%" , =CC=!=-
2%" a,L“*%г% 2е.…%л%г,че“*%г% ,…“2,232= (a,L“*, `л2=L“*,L *!=L) # 3ль2!=ƒ"3*%"/е =CC=-
!=2/ , 2е.…%л%г,, дл  “%"!еме……/. "/“%*%2е.…%л%г,ч…/. C!едC!, 2,L , C!%,ƒ"%д“2"; 
3ль2!=ƒ"3* дл  …=…%,…д3“2!,,: 3ль2!=ƒ"3*%"%L !=“C/л,2ель &Š3м=…[, C!ед…=ƒ…=че……/L 
дл  мел*%д,“Cе!“…%г% !=“C/ле…,  ›,д*%“2еL, “%де!›=?,. …=…%ч=“2,ц/, 3ль2!=ƒ"3*%"/-
м, *%леK=…, м, "/“%*%L ч=“2%2/ (K%лее 130 *cц), “!ед…,L !=ƒме! !=“C/л ем/. *=Cель 
13#18 м*м: 3ль2!=ƒ"3*%"%L =CC=!=2 &m=де›д=[ дл  C!%C,2*, C%!,“2/. м=2е!,=л%" , …=…е-
“е…,  “*%льƒ ?,. C%*!/2,L …= C%"е!.…%“2, л/›; 3ль2!=ƒ"3*%"%L =CC=!=2 &c,ме…еL-rль2!=[ 
дл  “"=!*, , !еƒ*, C%л,ме!…/. м=2е!,=л%";

# nnn &c,!едме2[ (l%“*"=) # …=…%C%!%ш*, …= %“…%"е %*“,д%" 2,2=…=, “",…ц= , ц,!*%-
…, ; …=…%*!,“2=лл,че“*,L д,%*“,д 2,2=…=; %KAем…/е 2е!м%.ле*2!,че“*,е м=2е!,=л/ “ …=-
…%*!,“2=лл,че“*%L “2!3*23!%L; %Kл=“2ь C!,ме…е…, : .ле*2!%…,*=, 2еле*%мм3…,*=ц,,, мед,-
ц,…=, *е!=м,*=, %C2%.ле*2!%…,*=, "/ч,“л,2ель…=  2е.…,*=, *%“м,че“*,е =CC=!=2/ , д!.;

# tcro &0mhh *%…“2!3*ц,%……/. м=2е!,=л%" &o!%ме2еL[ (q=…*2-oе2е!K3!г) # %“…%"=… " 
1939 г., “ег%д…  C!ед“2="л е2 “%K%L м…%г%C!%-,ль…%е C!едC!, 2,е, "/C%л… ю?ее ƒ=*=ƒ/ 
-еде!=ль…/. м,…,“2е!“2" , "ед%м“2", = 2=*›е %2ече“2"е……/. , ƒ=!3Kе›…/. C!едC!, 2,L, 
 "л е2“  г%л%"…%L %!г=…,ƒ=ц,еL " %Kл=“2, *%…“2!3*ц,%……/. м=2е!,=л%". b …=“2% ?ее "!е-
м  " h…“2,232е “%ƒд=е2“  m=…%це…2! , %K!=ƒ%"=… 0е…2! *%лле*2,"…%г% C%льƒ%"=…, , *%2%-
!/L %“…=?е… 3…,*=ль…/м %K%!3д%"=…,ем, " ег% “2!3*23!е 12 л=K%!=2%!,L , ,““лед%"=2ель-
“*,. “2е…д%";

# cm0 &Š!%,ц*,L ,…“2,232 ,……%"=ц,%……/. , 2е!м% де!…/. ,““лед%"=…,L[ (Š!%,ц*, 
l%“*%"“*=  %Kл.) # C!ед“2=",л ш,!%*,L “Cе*2! “"%,. !=ƒ!=K%2%*: 2е.…%л%г,  %ч,“2*, "%д/ 
%2 %!г=…,че“*,. ƒ=г! ƒ…е…,L " “,“2ем=. "%д%C%дг%2%"*, .…е!ге2,че“*,. *%мCле*“%"; л=ƒе!-
…/L Cл=ƒм%2!%… дл  Kе“*=ме!…%г% %“=›де…,  =лм=ƒ…/. Cле…%*; =лм=ƒ…/е де2е*2%!/ дл  
“Cе*2!%ме2!,, , м%…,2%!,…г= ,%…,ƒ,!3ю?,. ,ƒл3че…,L; C%л3че…,е …=…%2!3K%* “ C%м%?ью 
л=ƒе!…%L =Kл ц,, (%2 л=2. # %2… 2,е, %2…е“е…,е) C32ем …=г!е"= b-м,ше…, …еC!е!/"…/м 
,ƒл3че…,ем qn2 “ C%м%?ью л=ƒе!=;

# n`n &b/“%*%2е.…%л%г,че“*,L …=3ч…%-,““лед%"=2ель“*,L ,…“2,232 …е%!г=…,че“,*,. м=2е-
!,=л%" ,м. `.`. a%ч"=!=[ (l%“*"=) # C!,ƒ…=……/L л,де! %2ече“2"е……%L …=3*,, м…%г%C!%-
-,ль…/L …=3ч…/L це…2! м=2е!,=л%"едче“*%-2е.…%л%г,че“*%г% …=C!="ле…, , %2ме2,л " 2010 г. 
“"%е 65-ле2,е, -л=гм=… =2%м…%L %2!=“л, p%““,,. nд…% ,ƒ …=C!="ле…,L bmhhml # !=ƒ!=-
K%2*= , C!%,ƒ"%д“2"% Cе!“Cе*2,"…/. *%…“2!3*ц,%……/. , -3…*ц,%…=ль…/. м=2е!,=л%" “ 
ƒ=д=……/м, “"%L“2"=м,: …=…%*!,“2=лл,че“*,е "/“%*%ем*,е *%…де…“=2%!…/е C%!%ш*, 2=…2=-
л= (2е.…%л%г,  !=ƒ!=K%2=…= "Cе!"/е " p%““,,); 2е.…%л%г,, , %K%!3д%"=…,е дл  …=…е“е…,  
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…=…%“2!3*23!,!%"=……/. ƒ=?,2…/. C%*!/2,L , …=…%C%!%ш*%"; "/“%*%2емCе!=23!…/е “"е!.-
C!%"%д ?,е м=2е!,=л/; C!%,ƒ"%д“2"% …=…%*!,“2=лл,че“*,. м=г…,2%2"е!д/. м=2е!,=л%" 
ш,!%*%г% C!%-,л , " 2%м ч,“ле # дл  м=г…,2…/. “,“2ем; 

# tcr &Šе.…%л%г,че“*,L ,…“2,232 “"е!.2"е!д/. , …%"/. 3гле!%д…/. м=2е!,=л%"[ (Š!%,ц*, 
l%“*%"“*=  %Kл.) # %KAед,… е2 !е“3!“/ C%д!=ƒделе…,L: 0е…2!= *%лле*2,"…%г% C%льƒ%"=…,  
(0jo) …=3ч…/м %K%!3д%"=…,ем tcr &Šhqmrl[, m=3ч…%-%K!=ƒ%"=2ель…%г% це…2!= &t,ƒ,*= 
, .,м,  …=…%“2!3*23![, “%"ме“2…%L л=K%!=2%!,, &Šhqmrl[-&qhlemq[ # &t3…*ц,%…=ль-
…/е , *%…“2!3*2,"…/е …=…%м=2е!,=л/[. b“е .2% “C%“%K“2"3е2 “%ƒд=…,ю цел%г% “Cе*2!= *%…-
“2!3*ц,%……/. …=…%м=2е!,=л%": ме2=лл, ме2=лл-3гле!%д, 3гле!%д-3гле!%д, = 2=*›е # …=…%“2-
!3*23!,!%"=……/. *е!=м,*;

# cnr bon &aелг%!%д“*,L г%“3д=!“2"е……/L 3…,"е!“,2е2[ C!ед“2=",л ,……%"=ц,%……3ю !=ƒ-
!=K%2*3 &m=…%“2!3*23!…/L мед…/L л,“2[, %д…%L ,ƒ %“%Kе……%“2еL *%2%!%L  "л е2“  "/“%*=  
C!%2 ›е……%“2ь г!=…,ц ƒе!е…, ч2% %Kе“Cеч,"=е2 “" ƒь C!, ,ƒг%2%"ле…,, “%ед,…е…,L !=ƒ…%-
!%д…/. ме2=лл%" , “Cл="%";

# b%лг%г!=д“*,L г%“3д=!“2"е……/L 3…,"е!“,2е2 # !еƒ3ль2=2/ ,““лед%"=…,  "%ƒм%›…%“2, 
3л3чше…,  2!,K%л%г,че“*,. .=!=*2е!,“2,* “м=ƒ%ч…/. м=2е!,=л%" …= %“…%"е 3гле!%д…/. …=-
…%“2!3*23! (C!%е*2 …=.%д,2“  " “2=д,, !=ƒ!=K%2*,) , “%ƒд=…,  2е.…%л%г,, C%л3че…, , .мC,-
!,че“*,е ,““лед%"=…,  …=…%C%!,“2/. “,“2ем …= %“…%"е %*“,д= =люм,…,  # дл  …3›д …=…%-
.ле*2!%…,*, (C!%е*2 …=.%д,2“  " “2=д,, !=ƒ!=K%2*,); 

# b%!%…е›“*,L г%“3д=!“2"е……/L 2е.…,че“*,L 3…,"е!“,2е2 # C!%е*2/ , C!едл%›е…, : …=-
…%.ле*2!%…,*= …= .леме…2…%L K=ƒе …,2е",д…/. …=…%*!,“2=лл%"; …=…%*!,“2=лл,че“*,L д=2-
ч,* 2%*“,ч…/. , "ƒ!/"%%C=“…/. г=ƒ%"; ="2%м=2,че“*,L *%мCле*“ C!%,ƒ"%д“2"= …=…%*%мC%-
ƒ,ц,L "%д…/. !=“2"%!%"; %K%!3д%"=…,е , 2е.…%л%г,, дл  ",K!%3д=!…%г% 3C!%ч…е…,  де2=леL 
=",=ц,%……%г% , !=*е2…%-*%“м,че“*%г% C!%,ƒ"%д“2"= “ 3че2%м ,…-%!м=ц,%……/. 2е.…%л%г,L; 
3C!="ле…че“*,е ,……%"=ц,, ("“ег% 21 C!%е*2-C!едл%›е…,е);

nм“*,L г%“3д=!“2"е……/L 3…,"е!“,2е2 ,м. t.l. d%“2%е"“*%г% # !=ƒ!=K%2*, " %Kл=“2, …=…%-
2е.…%л%г,L: -%2%.ле*2!,че“*,е C!е%K!=ƒ%"=2ел, “%л…еч…%L .…е!г,, (г%2%",2“  ƒ= "*= дл  
C%д=ч, " p%“…=…%); г=ƒ%"/е м,*!%“е…“%!/ # C!%е*2,!%"=…,е , C!%,ƒ"%д“2"%; це…2! дл  
C!%,ƒ"%д“2"= C!%д3*ц,, “ …=…%!=ƒме!…/м, C%*!/2, м, (г%2%",2“  ƒ= "*= дл  C%д=ч, " 
p%“…=…%); C%л,=…,л,… # м=2е!,=л дл  м,*!%.ле*2!%…,*, , …=…%2е.…%л%г,, (C!%,ƒ"%д“2"% 
C%л,=…,л,…= “ целью 3“2!=…е…,  …= %2ече“2"е……%м !/…*е де-,ц,2= C!%"%д ?,. , C%л3C!%-
"%д ?,. Cл=“2м=““);

# cnr bon &p/K,…“*=  г%“3д=!“2"е……=  2е.…%л%г,че“*=  =*=дем,  ,м. o.`. q%л%"ье"=[ # 
C!едл%›е…/ “C%“%K , 3“2!%L“2"% дл  C%л3че…,  …=…%*!,“2=лл,че“*%L “2!3*23!/ м=2е!,=л= 
(C!е,м3?е“2"е……% 2!3K…/. , 2!3Kч=2/. ƒ=г%2%"%*) “ ,“C%льƒ%"=…,ем ,…2е…“,"…%L Cл=“2,-
че“*%L де-%!м=ц,,, = 2=*›е # !=ƒ!=K%2*= , %C2,м,ƒ=ц,  2е.…%л%г,че“*,. C!%це““%" …=…е-
“е…,  …=…%“2!3*23!,!%"=……/. 2е!м%K=!ье!…/. C%*!/2,L …= л%C=2*, 23!K,… =",=ц,%……/. , 
.…е!г%ге…е!,!3ю?,. cŠd (г=ƒ%23!K,……/. д",г=2елеL);

# Š%м“*,L C%л,2е.…,че“*,L 3…,"е!“,2е2 # “%ƒд=…,е C!%,ƒ"%д“2"= .ле*2!%"ƒ!/"…/. 
…=…%C%!%ш*%" ме2=лл%" , ,. .,м,че“*,. “%ед,…е…,L “ целью !=“ш,!е…,  …%ме…*л=23!/ , 
%KAем%" C!%,ƒ"%д“2"= …=…%C%!%ш*%"; %C/2…%-C!%м/шле……%г% C!%,ƒ"%д“2"= ,ƒдел,L ,ƒ 
-3…*ц,%…=ль…%L , *%…“2!3*ц,%……%L *е!=м,*, ƒ=д=……/. -%!м , !=ƒме!%" ,ƒ …=…%- , 
C%л,д,“Cе!“…/. C%!%ш*%"; = 2=*›е # 2е.…%л%г,, , %K%!3д%"=…,  дл  %“=›де…,  Cл=ƒме……/. 
…=…%!=ƒме!…/. C%*!/2,L …= м=2е!,=л/ , ,ƒдел, ;

# r!=ль“*,L -еде!=ль…/L 3…,"е!“,2е2 ,м. Cе!"%г% o!еƒ,де…2= p%““,, a.m. eльц,…= (e*=2е-
!,…K3!г) C!ед“2=",л !еƒ3ль2=2/ “лед3ю?,. …=3ч…/. ,““лед%"=…,L: Cл=ƒме……%-л3че"%е C%-
л3че…,е …=…%*!,“2=лл%" дл  Cл=…=!…/. , "%л%*%……/. "%л…%"%д…/. “,“2ем, люм,…е“це…2-
…/. ,…д,*=2%!%", де2е*2%!%" ,ƒл3че…,  , ƒ=?,2…/. д,.ле*2!,че“*,. C%*!/2,L; …=…%м%д,-
-,ц,!%"=……/е …%"/е ,ƒ%л ц,%……/е м=2е!,=л/ # …%"/е "/“%*%C!%ч…/е “2=л, !=ƒ…/. 
“2!3*23!…/. *л=““%" “ %че…ь "/“%*%L Cл=“2,ч…%“2ью, 2е.…%л%г,ч…%“2ью , 3C!%ч…е…,ем ƒ= 
“че2 C%л3че…,  …=…%*!,“2=лл,че“*%г% “%“2% …,  C%“ле K%льш,. “2еCе…еL де-%!м=ц,, "%-
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л%че…,ем; …=…%“2!3*23!,!%"=……/е люм,…%-%p/ (люм,…е“це…2…/е м=2е!,=л/) “ !=ƒме!=м, 
ƒе!е… %2 2 д% 100 …м , K%лее …= %“…%"е %*“,д%" , %*“,д…/. “%ед,…е…,L;

# “*32“*,L г%“3д=!“2"е……/L 3…,"е!“,2е2 ,м. l.j. `м%“%"= # C!едл%›,л …=…%*%мC%ƒ,2-
…/е C%л,ме!…/е м=2е!,=л/ …= %“…%"е C!%м/шле……% "/C3“*=ем/. 2е!м%Cл=“2%", м%д,-,-
ц,!%"=……/. …=…%“%ед,…е…, м,; !=ƒ!=K%2=…= 2е.…%л%г, , C%ƒ"%л ю?=  C!, м=л%м …=C%л…е-
…,, C%л,ме!…%г% “" ƒ3ю?ег% м…%г%*!=2…% 3л3чш=2ь .*“Cл3=2=ц,%……/е .=!=*2е!,“2,*,, " 
2%м ч,“ле # %Kе“Cеч,"=2ь =д=C2=ц,ю * 3“л%", м .*“Cл3=2=ц,,;

# p%““,L“*,L .,м,*%-2е.…%л%г,че“*,L 3…,"е!“,2е2 ,м. d.h. lе…делее"= (l%“*"=) # “%ƒд=…= 
j=-ед!= …=…%м=2е!,=л%" , …=…%2е.…%л%г,L, %“3?е“2"л е2“  C%дг%2%"*= “Cец,=л,“2%" " %K-
л=“2, …=…%м=2е!,=л%" , …=…%2е.…%л%г,L. dеL“2"3е2 m=3ч…%-%K!=ƒ%"=2ел/…/L це…2!. puŠr 
C!едл%›,л ! д “"%,. !=ƒ!=K%2%*: 2е.…%л%г,  C%л3че…,  , -3…*ц,=л,ƒ=ц,, 3гле!%д…/. …=-
…%2!3K%* , …=…%"%л%*%…; ,…-%!м=ц,%……=  “,“2ем= " %Kл=“2, …=…%*%мC%ƒ,2%", “%“2% ?,. ,ƒ 
!=ƒл,ч…/. м=2!,ц , …=…%…=C%л…,2елеL; …%"/е “м=ƒ%ч…/е м=2е!,=л/ “ C!,ме…е…,ем …=…%3г-
ле!%д=; 2е.…%л%г,  …=…%-,ль2!=ц,%……/. *е!=м,че“*,. мемK!=…; …%"/е "/“%*%.--е*2,"…/е 
ле*=!“2"е……/е “,“2ем/ …= %“…%"е …=…%!=ƒме!…/. м=*!%м%ле*3л !…/. …%“,2елеL; ,…2елле*-
23=ль…/е C!%д3*2/ дл  “%ƒд=…,  !=ƒ3м…/. K,%ме2!,че“*,. “,“2ем (,…-%!м=ц,%……/е K=ƒ/ 
д=……/. “2!%,2ель…/. Kл%*%" дл  *%мK,…=2%!…%г% , “3C!=м%ле*3л !…%г% “,…2еƒ=) , д!.;

# l%“*%"“*,L .…е!ге2,че“*,L ,…“2,232 (2е.…,че“*,L 3…,"е!“,2е2) # "/C%л… е2 !=ƒ!=K%2-
*, C% “%ƒд=…,ю , ,““лед%"=…,ю ме2%д=м, .ле*2!%……%L , “*=…,!3ю?еL м,*!%“*%C,, …=…%-
*%мC%ƒ,2…/. , …=…%“2!3*23!,!%"=……/. м=2е!,=л%" (%K!=ƒ%"=…,е …=…%2!3K%* " =лм=ƒ%C%д%K-
…/. …=…%*%мC%ƒ,2=. …= %“…%"е *!ем…,L-3гле!%д…%L м=2!,ц/, м%д,-,ц,!%"=……/. 2=…2=-
л%м); …=…%м=2е!,=л%" …= K=ƒе г,д!%*“,=C=2,2= *=льц,  (гель “ !=ƒме!=м, …=…%ч=“2,ц 30#
50 …м); …=…%“2!3*23!,!%"=……/. Cл%2…/. г!=…3л !=ƒл,ч…%L C%!,“2%“2,; Cл%мK,!%"%ч…/. 
м=2е!,=л%"; “,“2ем %ч,“2*, "%д/; =**3м3л 2%!…/. K=2=!еL дл  "%д%!%д…%L .…е!ге2,*,.;

# tcro &b“е!%““,L“*,L …=3ч…%-,““лед%"=2ель“*,L ,…“2,232 %C2,*%--,ƒ,че“*,. ,ƒме!е…,L[ 
(l%“*"=) # !=ƒ!=K%2*=, C!,ме…е…,е , .!=…е…,е .2=л%……/. “!ед“2" ,ƒме!е…,L ед,…,ц "ел,-
ч,…, .=!=*2е!,ƒ3ю?,. “%де!›=…,е *%мC%…е…2%" " ›,д*,. , 2"е!д/. "е?е“2"=. , м=2е!,=л=. 
…= %“…%"е “Cе*2!=ль…/. ме2%д%"; !=ƒ!=K%2*=, C!,ме…е…,е , .!=…е…,е .2=л%……/. “!ед“2" 
,ƒме!е…,L " %Kл=“2, …е!=ƒ!3ш=ю?ег% *%…2!%л , л=K%!=2%!…%L мед,ц,…/; !=ƒ!=K%2*= ме!, 
“2=…д=!2…/. %K!=ƒц%" дл  !=ƒл,ч…%г% ме2!%л%г,че“*%г% %Kе“Cече…, ; !=ƒ!=K%2*=, =22е“2=-
ц,  , “2=…д=!2,ƒ=ц,  ме2%д,* ,“C/2=…,L , ,ƒме!е…,L " %Kл=“2, *%л,че“2"е……%г% .,м,че-
“*%г% =…=л,ƒ= , д!.;

# m=ц,%…=ль…/L ,““лед%"=2ель“*,L 2е.…%л%г,че“*,L 3…,"е!“,2е2 &lhq,q[ # 3чеK…%-ме2%-
д,че“*%е %Kе“Cече…,е C% …=C!="ле…,ю &m=…%м=2е!,=л/ , …=…%2е.…%л%г,,[ (C%дг%2%"*= 
“Cец,=л,“2%" " %Kл=“2, -,ƒ,*, , 2е.…%л%г,, …=…%ге2е!%“2!3*23!…/. “%л…еч…/. .леме…2%" 
дл  C!едC!, 2,L, !е=л,ƒ3ю?,. ,…"е“2,ц,%……/е C!%е*2/ p%“…=…%);

# m=ц,%…=ль…/L ,““лед%"=2ель“*,L  де!…/L 3…,"е!“,2е2 &lhth[ # -3…*ц,%…=ль…/е …=-
…%м=2е!,=л/ дл  .…е!ге2,*,. rчеK…%-ме2%д,че“*%е %Kе“Cече…,е дл  C%дг%2%"*, *=д!%" C% 
C!%г!=мме “!ед…ег% C!%-е““,%…=ль…%г% %K!=ƒ%"=…,  дл  C%дг%2%"*, “Cец,=л,“2%" " ,…2е-
!е“=. …=…%,…д3“2!,,. mh“r &lhth[ !=ƒ!=K%2=л 3чеK…/L *3!“ C% ме2%д=м “*=…,!3ю?еL 
ƒ%…д%"%L м,*!%“*%C,, , …=…%,де…2,!%"=…,  дл  ,ƒ3че…,  …=…%“2!3*23!,!%"=……/. м=2е-
!,=л%";

# q=…*2-oе2е!K3!г“*,L г%“3д=!“2"е……/L .ле*2!%2е.…,че“*,L 3…,"е!“,2е2 &k}Šh[ 
,м. b.h. rль …%"= (kе…,…=) # ,“C%льƒ%"=…,е …=…%2е.…%л%г,L дл  “,“2ем Kеƒ%C=“…%“2,. 
q%ƒд=…= m=3ч…%-,““лед%"=2ель“*=  л=K%!=2%!,  qb)-м,*!%.ле*2!%…,*, " %Kл=“2, ,““лед%-
"=…,L , C!=*2,че“*,. !=ƒ!=K%2%* !=ƒл,ч…/. qb)-3“2!%L“2" “ 3…,*=ль…/м, .=!=*2е!,“2,-
*=м, …= Cле…*=. "/“%*%2емCе!=23!…/. “"е!.C!%"%д…,*%" (bŠqo);

# nnn &q,=м“[ (e*=2е!,…K3!г) # “%ƒд=… 3чеK…%-ме2%д,че“*,L *%мCле*“ &l=“ш2=K…%е 
м%дел,!%"=…,е " …=…%2е.…%л%г, .[, !=ƒ!=K%2=… C!, C%дде!›*е l,…%K!…=3*, p%““,, " !=м-
*=. t0o &h““лед%"=…,  , !=ƒ!=K%2*, C% C!,%!,2е2…/м …=C!="ле…, м !=ƒ",2,  …=3ч…%-
2е.…%л%г,че“*%г% *%мCле*“= p%““,, …= 2007#2012 г%д/[. j%мCле*“ C%ƒ"%л е2 %2%K!=›=2ь 
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C!%це““/, C!%,“.%д ?,е …= …=…%- , м,*!%3!%"… ., = 2=*›е дем%…“2!,!%"=2ь "ƒ=,м%“" ƒь 
“%“2="=, “2!3*23!/, “"%L“2" , 2е.…%л%г,че“*,. .=!=*2е!,“2,* м=2е!,=л%" , 3“2!%L“2" ме2%-
д=м, м=“ш2=K…%г% м%дел,!%"=…, . q 3чеK…%-ме2%д,че“*,м *%мCле*“%м &l=“ш2=K…%е м%де-
л,!%"=…,е " …=…%2е.…%л%г, .[ м%›…% 2=*›е C!едме2…% , C%д!%K…% %ƒ…=*%м,2ь“  " 0е…2!е 
-%2%.,м,, p`m (г. l%“*"=);

# ~›…/L -еде!=ль…/L 3…,"е!“,2е2 , m=3ч…%-%K!=ƒ%"=2ель…/L це…2! (mn0) &m=…%-
2е.…%л%г,,[ (Š=г=…!%г) # ,…2ег!=ц,  %K!=ƒ%"=…,  , …=3ч…/. ,““лед%"=…,L, C!ед%“2="ле…,е 
%K%!3д%"=…,  0е…2!= *%лле*2,"…%г% C%льƒ%"=…,  (0jo) …=3ч…/м %!г=…,ƒ=ц, м, C!едC!,-
 2, м , "3ƒ=м ~›…%г% -еде!=ль…%г% %*!3г=;

# c!3CC= *%мC=…,L &mŠ-ldŠ[ (l%“*"=-gеле…%г!=д) # л,де! !%““,L“*%г% C!,K%!%“2!%е…,  
дл  …=…%2е.…%л%г,L. q м%ме…2= %“…%"=…,  (1990 г.) , C% …=“2% ?ее "!ем  гл="…%е …=C!="ле-
…,е де 2ель…%“2, .2%L г!3CC/ # “%ƒд=…,е %K%!3д%"=…,  дл  !=ƒл,ч…/. %Kл=“2еL …=…%2е.…%-
л%г,L: %K!=ƒ%"=2ель…%г% C!%це““=, …=3ч…/. ,““лед%"=…,L, C!%м/шле……%“2, , д!. &mŠ-ldŠ[ 
3де!›,"=е2 "2%!3ю C%ƒ,ц,ю …= ме›д3…=!%д…%м !/…*е C!%,ƒ"%д,2елеL =2%м…%-“,л%"/. м,*-
!%“*%C%" (ACM) (14 % м,!%"%г% !/…*=). nK%!3д%"=…,е, !=ƒ!=K%2=……%е , ,ƒг%2%"ле……%е 
&mŠ-ldŠ[, 3“2=…%"ле…% " *!3C…/. …=3ч…/. це…2!=. e"!%C/, `ƒ,, , `ме!,*,. b/C3“*=ем=  
&mŠ-ldŠ[ C!%д3*ц,  "*люч=е2 " “еK  че2/!е л,…еL*, %K%!3д%"=…, : &m=…%.дью*=2%![ # 
3чеK…%-…=3ч…/L *%мCле*“; &q%л"е![ # C!,K%!/ дл  .*“Cе!,ме…2=ль…/. ,““лед%"=…,L “ ,“-
C%льƒ%"=…,ем `ql; &h…2ег!=[ # …%"%е C%*%ле…,е ,““лед%"=2ель“*,. ƒ%…д%"/. л=K%!=2%!,L 
м…%г%-3…*ц,%…=ль…%г% …=ƒ…=че…, ; &m=…%-=K[ # 3…,*=ль…/е м%д3ль…/е 2е.…%л%г,че“*,е 
Cл=2-%!м/ дл  “%ƒд=…,  , мел*%“е!,L…%г% C!%,ƒ"%д“2"= .леме…2%" м,*!%-, …=…%.ле*2!%…,-
*, , …=…%ме.=…,*,. j!%ме 2%г%, г!3CC= *%мC=…,L C!ед“2=",л= “"%, …%"/е !=ƒ!=K%2*,: ƒ%…-
д%"=  m=…%k=K%!=2%!,  &h…2ег!= k=L-[ # дл  ,““лед%"=…,  &›,"/.[ “3KAе*2%" " -,ƒ,%л%-
г,че“*,. 3“л%", . (*%мCле*“…=  ,…2ег!=ц,  %C2,че“*%г% м,*!%“*%C= , ̀ ql); &q%л"е! o=L=[ 
# C!%г!=мм…%-=CC=!=2…/L *%мCле*“ дл  C!%м/шле……%L д,=г…%“2,*,;

# 0е…2! *%лле*2,"…%г% C%льƒ%"=…,  &m=3ч…%-,““лед%"=2ель“*,L це…2! C% ,ƒ3че…,ю “"%L“2" 
C%"е!.…%“2, , "=*33м=[ (l%“*"=) # %“…%"…/е …=C!="ле…, : ме2!%л%г,че“*%е , “2=…д=!2,ƒ%-
"=……%е %Kе“Cече…,е , “%C!%"%›де…,е …=…%2е.…%л%г,L; !=ƒ!=K%2*= -,ƒ,че“*,. %“…%" .2=-
л%……%L K=ƒ/ …%"%г% C%*%ле…,  2е.…,че“*,. “!ед“2" ,ƒме!е…,L , *%…2!%л ; ,“C/2=…, , =2-
2е“2=ц, , C%"е!*=, *=л,K!%"*= “!ед“2" ,ƒме!е…,L , *%…2!%л  2е.…%л%г,че“*,. C!%це““%" 
м,*!%- , …=…%2е.…%л%г,L;

# p%““,L“*,L …=3ч…/L це…2! (pm0) &j3!ч=2%"“*,L ,…“2,232[ # г%л%"…=  …=3ч…=  %!г=…,-
ƒ=ц,  o!%г!=мм/ C% *%%!д,…=ц,, !=K%2 " %Kл=“2, …=…%2е.…%л%г,L , …=…%м=2е!,=л%" " 
p%““,L“*%L tеде!=ц,,, *%2%!=  ,мее2 "е“ьм= C!ед“2=",2ель…/L …=K%! %“…%"…/. -3…*ц,L: 
*%%!д,…=ц,  ,““лед%"=…,L , !=ƒ!=K%2%* дл  -%!м,!%"=…,  …=3ч…%-2е.…,че“*%L K=ƒ/ …=…%-
,…д3“2!,,; .*“Cе!2,ƒ= д%“2,г…32/. !еƒ3ль2=2%", "/ "ле…,е …=,K%лее C!%д",…32/. * *%мме!-
ц,=л,ƒ=ц,, !=ƒ!=K%2%*; %Kе“Cече…,е "ƒ=,м%деL“2",  г%л%"…/. %!г=…,ƒ=ц,L %2!=“леL; C%"/-
ше…,е .--е*2,"…%“2, C!,ме…е…,  3…,*=ль…%г% %K%!3д%"=…, ; *%%!д,…=ц,  !=K%2 C% “2=…-
д=!2,ƒ=ц,,, “е!2,-,*=ц,, , ме2!%л%г,че“*%м3 %Kе“Cече…,ю, " 2%м ч,“ле # C% %це…*е Kеƒ%-
C=“…%“2, C!,ме…е…,  …%"/. …=…%м=2е!,=л%" , …=…%2е.…%л%г,L. j!%ме 2%г%, …= K=ƒе 0е…2!= 
“%ƒд=… j3!ч=2%"“*,L це…2! …=…%K,%…=3* , *%…"е!ге…2…/. 2е.…%л%г,L (j3!ч=2%"“*,L mahj 
це…2!). }2% # “%ед,…е…,е (*%…"е!ге…ц, ) 2е.…%л%г,L, " Cе!"3ю %че!едь, м,*!%- , …=…%.ле*-
2!%…,*,, “ *%…“2!3*ц, м,, %KAе*2=м,, “%ƒд=……/м, &›,"%L C!,!%д%L[ (…=…%K,%2е.…%л%г,,); 
.2% # ед,…=  “,“2ем= !=ƒ",2,  …=…%-, K,%-, ,…-%- , *%г…,2,"…/. (“Cец,=ль…% %!,е…2,!%-
"=……/. …= !=ƒ",2,е ,…2елле*23=ль…/. “C%“%K…%“2еL чел%"е*=) 2е.…%л%г,L;

# m=ц,%…=ль…/L *%мC%ƒ,2…/L це…2! tcro &0`ch[ (f3*%"“*,L, l%“*%"“*%L %Kл.) # це…2! 
*%мCе2е…ц,, C% "…ед!е…,ю …=…%“2!3*23!,!%"=……/. *%мC%ƒ,2…/. м=2е!,=л%" " =",=“2!%е…,е 
, %KAе*2/ г!=›д=…“*%L ,…-!=“2!3*23!/, " 2%м ч,“ле …=…%м=2е!,=л%": ,…д3“2!,=ль…%г% 3гле-
!%д…%г% "%л%*…=, C%!%ш*%%K!=ƒ…%L …=…%мед,, 3гле!%д…/. …=…%2!3K%*, …=…%“2!3*23!,!%"=…-
…/. *%мC%ƒ,ц,%……/. м=2е!,=л%"; …=…%д%K="%* дл  C%"/ше…,  ме.=…,че“*,. “"%L“2" м=2е-
!,=л%"; %г…е“2%L*,. *%…“2!3*ц,%……/. …=…%Cл=“2,*%" …= %“…%"е …=…%мед, , д!.;
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# n“%K=  .*%…%м,че“*=  ƒ%…= 2е.…,*%-"…ед!е…че“*%г% 2,C= " г. d3K…= # " !=м*=. C!%е*2= 
“%ƒд=…,  n}g -%!м,!3ю2“  *л=“2е!/ " %Kл=“2, ,…-%!м=ц,%……/. 2е.…%л%г,L, “,“2ем/ 
“л%›…/. 2е.…%л%г,че“*,. C!%е*2%" ( де!…%--,ƒ,че“*,е, …=…%- , K,%2е.…%л%г,че“*,е), !=ƒ-
","=е2“  м=2е!,=ль…=  K=ƒ= r…,"е!“,2е2= &d3K…=[, *=д!%"%е %Kе“Cече…,е , д!.;

# n“%K=  .*%…%м,че“*=  ƒ%…= 2е.…,*%-"…ед!е…че“*%г% 2,C= " q=…*2-oе2е!K3!ге # C!,%!,-
2е2…/е …=C!="ле…, : ,…-%!м=ц,%……/е 2е.…%л%г,, , 2еле*%мм3…,*=ц,,, -=!м=це"2,*= , 
мед,ц,…“*,е 2е.…%л%г,,, .…е!г%.--е*2,"…%“2ь, 2%ч…%е C!,K%!%“2!%е…,е. b 2010 г. Kл,ƒ 
q=…*2-oе2е!K3!г= %2*!/2= Cл%?=д*= &m%Lд%!-[, где …=меч=е2“  !=ƒме“2,2ь C!едC!, 2,  
C!,K%!%“2!%е…, , м,*!%.ле*2!%…,*,, ,…-%!м=ц,%……/. 2е.…%л%г,L, -=!м=це"2,че“*%L %2-
!=“л, , д!.;

# c%“3д=!“2"е……=  …е*%мме!че“*=  %!г=…,ƒ=ц,  &h…"е“2,ц,%……%-"е…ч3!…/L -%…д pе“C3Kл,*, 
Š=2=!“2=…[ # де 2ель…%“2ь …=C!="ле…= …= !е=л,ƒ=ц,ю &pе“C3Kл,*=…“*%L C!%г!=мм/ !=ƒ",-
2,  ,……%"=ц,%……%L де 2ель…%“2, pе“C3Kл,*, Š=2=!“2=… …= 2004#2010 г%д/[;

# n“%K=  .*%…%м,че“*=  ƒ%…= 2е.…,*%-"…ед!е…че“*%г% 2,C= " Š%м“*е # %C2,м=ль…=  Cл%-
?=д*= дл  ,……%"=ц,%……%г% K,ƒ…е“=. n“…%"…/е …=C!="ле…,  де 2ель…%“2, n}g: ,…-%!м=ц,-
%……/е 2е.…%л%г,, , .ле*2!%…,*=, …=…%2е.…%л%г,, , …%"/е м=2е!,=л/, мед,ц,…= , K,%2е.-
…%л%г,,, !е“3!“%“Kе!ег=ю?,е 2е.…%л%г,,. o%дде!›*3 ,……%"=ц,%……/м C!%е*2=м %*=ƒ/"=ю2 
%!г=…/ г%“3д=!“2"е……%L "л=“2, Š%м“*%L %Kл=“2, " -%!ме “3K“,д,L, г%“г=!=…2,L, "%ƒме?е-
…,  ч=“2, ƒ=2!=2, C!ед%“2="ле…,  ,…"е“2,ц,%……%г% …=л%г%"%г% *!ед,2=, = 2=*›е # K,ƒ…е“-
,…*3K=2%!/, "е…ч3!…/е -%…д/ , д!.; 

# Šе.…%C=!*-l%!д%",  " !=м*=. “"%,. C!едC!, 2,L C!ед“2=",л “лед3ю?,е !=ƒ!=K%2*,: 
…=…%“2!3*23!,!%"=……/L =!“е…,д г=лл,  дл  C!%,ƒ"%д“2"= …%"%г% C%*%ле…,  .ле*2!%……%L 
*%мC%…е…2…%L K=ƒ/ “,л%"%L .ле*2!%…,*,; C!%м/шле……%е C!%,ƒ"%д“2"% ,ƒдел,L 2!,K%2е.-
…,че“*%г% …=ƒ…=че…,  ,ƒ "/“%*%C!%ч…/., ,ƒ…%“%“2%L*,. …=…%“2!3*23!,!%"=……/. *!,“2=л-
л%" ч=“2,ч…% “2=K,л,ƒ,!%"=……%г% д,%*“,д= ц,!*%…, , ш,!%*%ƒ%……/L …=…%м=2е!,=л # м%-
…%*!,“2=лл,че“*,L *=!K,д *!ем…,  , C%л3C!%"%д…,*%"/е C!,K%!/ …%"%г% C%*%ле…,  …= 
ег% %“…%"е;

# Šе.…%C=!* …%"%“,K,!“*%г% `*=демг%!%д*= &`*=демC=!*[ # .2% ,…-!=“2!3*23!…/L *%м-
Cле*“, где “%ƒд=ю2“  Kл=г%C!, 2…/е 3“л%",  дл  !=ƒ",2,  "/“%*%2е.…%л%г,ч…%г% K,ƒ…е“= , 
ег% *%%Cе!=ц,, “ …=3ч…/м, %!г=…,ƒ=ц, м,, 3чеK…/м, ƒ="еде…, м, , C!%м/шле……%“2ью. 
Šе.…%C=!* &`*=демC=!*[ !е=л,ƒ3е2“  C% c%“3д=!“2"е……%L C!%г!=мме 2006 г. &q%ƒд=…,е " 
p%““,L“*%L tеде!=ц,, 2е.…%C=!*%" " “-е!е "/“%*,. 2е.…%л%г,L[; 

# tеде!=ль…/L "/“%*%2е.…%л%г,ч…/L це…2! мед,ц,…“*%L !=д,%л%г,, (d,м,2!%"г!=д) # C!ед-
…=ƒ…=че… дл  лече…,  , C!%"еде…,  д,=г…%“2,че“*,. , C!%-,л=*2,че“*,. ме!%C!, 2,L, 
%*=ƒ=…,  *"=л,-,ц,!%"=……%L “Cец,=л,ƒ,!%"=……%L C%м%?, C=ц,е…2=м " лече…,, %“2!%L 
л3че"%L K%леƒ…,, = 2=*›е K%ль…/м “ %…*%л%г,че“*,м, ƒ=K%ле"=…, м,;

# g"%!/*,…“*,L C!%е*2 (l%“*"=) # C!%г!=мм= tеде!=ль…%г% =ге…2“2"= C% дел=м м%л%де›, 
l,…,“2е!“2"= “C%!2=, 23!,ƒм= , м%л%де›…%L C%л,2,*, p%““,L“*%L tеде!=ц,,, целью *%-
2%!%L  "л е2“  д=2ь "%ƒм%›…%“2ь м%л%д/м 3че…/м !е=л,ƒ%"=2ь “"%L …=3ч…/L C%2е…ц,=л 
че!еƒ *%мме!ц,=л,ƒ=ц,ю “"%,. ,……%"=ц,%……/. C!%е*2%". eг% де",ƒ: &h……%"=ц,, # C32ь * 
3“Cе.3![. nд…% ,ƒ %“…%"…/. ме!%C!, 2,L o!%е*2= # .2% е›ег%д…/е *%…*3!“/ м%л%де›…/. 
,……%"=ц,%……/. C!%е*2%" (g"%!/*,…“*=  C!ем, ), C%Kед,2ел, C%л3ч=ю2 ,…"е“2,ц,%……%е 
-,…=…“,!%"=…,е “"%,. C!%е*2%", ,. !=ƒ!=K%2*, C!ед“2="л ю2“  …= !=““м%2!е…,е j%м,““,, 
C!, o!еƒ,де…2е p%““,L“*%L tеде!=ц,, C% м%де!…,ƒ=ц,, , 2е.…%л%г,че“*%м3 !=ƒ",2,ю 
.*%…%м,*, p%““,,; 
[dл  “C!="*,: bл=д,м,! j3ƒьм,ч g"%!/*,… (1888#1982 гг.) # =ме!,*=…“*,L ,…›е…е! , ,ƒ%K!е-

2=2ель !3““*%г% C!%,“.%›де…, , “%ƒд=л ,*%…%“*%C # Cе!"3ю Cе!ед=ю?3ю 2еле",ƒ,%……3ю 2!3K*3 
(2еле",де…,е) " 1931 г. p=ƒ!=K=2/"=л .ле*2!%……/е %C2,че“*,е C!,K%!/. a/л "/…3›де… " 1919 г. 
C%*,…32ь p%д,…3 , 3е.=2ь " qx`. b 2% "!ем  p%““,  …е “м%гл= %це…,2ь ег% 2=л=…2 , C!ед%“-
2=",2ь "%ƒм%›…%“2ь !=K%2=2ь.]
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# g`n &q`m-mqj[ # 3…,*=ль…=  .*%л%г,че“*,-Kеƒ%C=“…=  2е.…%л%г,  rt-Cеч=2,;
# h…“2,232 C!%Kлем 3C!="ле…,  ,м. b.`. Š!=Cеƒ…,*%"= p`m, -,!м= &Mirax Technology[ 

(l%“*"=) C!ед“2=",л, 3…,*=ль…%е C!,л%›е…,е QUO, !=ƒ!=K%2=……%е …= %“…%"е ме2%д= ",-
де%-*%мCью2е!…%L C“,.%д,=г…%“2,*, , *%!!е*ц,, (bjo) `.m. `…3=ш",л,, д%*2%!= 2е.…,-
че“*,. …=3*, д%*2%!= C“,.%л%г,че“*,. …=3*, ƒ="ед3ю?ег% л=K%!=2%!,еL &q,“2ем/ "%“C!,-
 2,  ,…-%!м=ц,,[ hor p`m.
[QUO # .2% 3…,*=ль…/L ме2%д е›ед…е"…%г% “=м%=…=л,ƒ=, *%…2!%л  , д,=г…%“2,*,, “ C%м%-

?ью *%2%!%г% =…=л,ƒ,!3е2“  -%2%г!=-,  чел%"е*= , “%%K?=ю2“  д=……/е % ег% 2е*3?ем C“,.%-
.м%ц,%…=ль…%м “%“2% …,,. pеƒ3ль2=2/ =…=л,ƒ= # .2% C%д!%K…=  .=!=*2е!,“2,*= , ,…2е!=*-
2,"…=  *%!!е*ц,  2е*3?ег% “%“2% …, , %…, …=.%д 2 C!=*2,че“*%е C!,ме…е…,е C!, !еше…,, ƒ=-
д=ч 3C!="ле…,  Cе!“%…=л%м, = 2=*›е ,“C%льƒ3ю2“  " %ƒд%!%",2ель…%L мед,ц,…е.] 
mе%K.%д,м% %2ме2,2ь , .*“C%ƒ,ц,, ƒ=!3Kе›…/. -,!м , *%мC=…,L: 
# j%мC=…,  Vistec (cе!м=…, ) , l%“*%"“*,L г%“3д=!“2"е……/L ,…“2,232 .ле*2!%……%L 2е.…,-

*, (2е.…,че“*,L 3…,"е!“,2е2) # C!ед“2=",л, “%"ме“2…/L C!%е*2 " %Kл=“2, .ле*2!%……%-л3че-
"%L л,2%г!=-,, (C!%,ƒ"%д“2"% -%2%ш=Kл%…%" дл  C%л3C!%"%д…,*%"%L C!%м/шле……%“2,);

# j%мC=…,  WiTec GmbH (cе!м=…, ) # "“ем,!…% C!,ƒ…=……/L C!%,ƒ"%д,2ель “,“2ем дл  
%C2,че“*%L , “*=…,!3ю?еL ƒ%…д%"%L м,*!%“*%C,, "/“%*%г% !=ƒ!еше…, , C!,ме… ем/. " 
…=3*е , C!%м/шле……%“2,. l%д3ль…=  *%…“2!3*ц,  л,…еL*, м,*!%“*%C%" “е!,, &alpha[ 
(4 м%дел,) %Kе“Cеч,"=е2 "%ƒм%›…%“2ь !=“ш,!е…,  ,. -3…*ц,%…=ль…/. "%ƒм%›…%“2еL; 

# t,!м= FTR (cе!м=…, ) # “Cец,=л,ƒ,!3е2“  " %Kл=“2, Kеƒ*%…2=*2…/. %C2,че“*,. ,ƒме-
!е…,L , =2%м…%-“,л%"%L м,*!%“*%C,, (ACM), " 2%м ч,“ле ме2!%л%г,, " …=…%2е.…%л%г,,. 
o!ед“2=",л= C%л…3ю “е!,ю ме2!%л%г,че“*,. C!,K%!%" дл  =…=л,ƒ= C%"е!.…%“2еL " …=…%2е.-
…%л%г,,: "/“%*%*=че“2"е……/L *%…-%*=ль…/L м,*!%“*%C MiccoSpy Š%!% , м3ль2,“е…“%!…/е 
ме2!%л%г,че“*,е C!,K%!/ (4 *л=““= “е…“%!%");

# j%мC=…,  M+W Group (cе!м=…, ) # %д,… ,ƒ м,!%"/. л,де!%" C% C!%е*2,!%"=…,ю , 
“2!%,2ель“2"3 …=…%2е.…%л%г,че“*,. це…2!%". n*=ƒ/"=е2 ,…2ег!,!%"=……/е 3“л3г, , C!ед-
л=г=е2 !еше…,  C% %Kе“Cече…,ю C%л…%г% ›,ƒ…е……%г% ц,*л= "/“%*%2е.…%л%г,че“*,. C!%-
,ƒ"%д“2" , ,…›е…е!…/. ,…-!=“2!3*23!, "*люч=  "“е …е%K.%д,м/е 3“л3г, C% ,. C%дде!›-
*е , м%де!…,ƒ=ц,, " 2=*,. “-е!=., *=* “%л…еч…=  .…е!ге2,*=, -=!м=це"2,*=, .,м, , ="-
2%м%K,ль…/L 2!=…“C%!2, “!ед“2"= 2еле*%мм3…,*=ц,,, C%л3C!%"%д…,*%"%е C!%,ƒ"%д“2"% , 
C!. h…2е!е“/ *%мC=…,, " p%““,, C!ед“2="л е2 nnn &l+b u=LŠе* o!%д›е2“[ (l%“*"=);

# j%мC=…,  Anton p==r GmbH (`"“2!, ) # !=ƒ!=K%2=л= м%д3ль…3ю “,“2ем3 Saxs дл  =…=л,-
ƒ= …=…%“2!3*23!. q,“2ем= ш,!%*% C!,ме… е2“  " …=3ч…/. ,““лед%"=…, . м=2е!,=л%" " C!%-
це““е C!%,ƒ"%д“2"= ,л, %K!=K%2*,. nK!=ƒц/ м%г32 K/2ь 2"е!д/м, ,л, ›,д*,м,, “%де!›=2ь 
…=…%!=ƒме!…/е ч=“2,ц/ (%2 1 д% 200 …м) д!3г%г% "е?е“2"=, “,“2ем= S=xs C%ƒ"%л е2 ,““лед%-
"=2ь "ƒ=,м%деL“2",  ме›д3 м%ле*3л=м, " !е›,ме !е=ль…%г% "!еме…,, ч2% C!,"%д,2 * “=м%-
“K%!*е , * ,ƒме…е…,ю “2!3*23!/ " м,*!%м=“ш2=Kе, …= .2%м %“…%"=…/ “"%L“2"= м=2е!,=л= 
,л, K,%л%г,че“*,е C!%це““/. o!ед“2=",2ель *%мC=…,, # g`n &`"!%!=[ (l%“*"=);

# j%мC=…,  Elmarco ()е., ) # %д,… ,ƒ "ед3?,. C%“2="?,*%" %K%!3д%"=…,  дл  “е!,L…%г% 
C!%,ƒ"%д“2"= …=…%"%л%*%… “ ,“C%льƒ%"=…,ем ƒ=C=2е…2%"=……%L 2е.…%л%г,, Nanospider. }2= 
2е.…%л%г,  C%ƒ"%л е2 C%л3ч=2ь …=…%"%л%*…= д,=ме2!%м %2 50 д% 150 …м; %Kл=“2ь C!,ме…е-
…, : мед,ц,…=, …=…%*%м%ƒ,ц,%……/е м=2е!,=л/, -,ль2!=ц, , .…е!ге2,*=, ,…-%!м=ц,%……/е 
2е.…%л%г,,, “!ед“2"= ,…д,",д3=ль…%L ƒ=?,2/ , д!.; 

# j%мC=…,  Nanoprom (h2=л, ) # C!%,ƒ"%д“2"% , !=ƒ!=K%2*= …=…%C!%д3*2%" , 2е.…%л%г,L 
,. C!,ме…е…, , " ч=“2…%“2,, дл  %K!=K%2*, C%"е!.…%“2, (C%*!/2,  “е!,, Polysil) “ целью 
C!,д=…,  ме.=…,че“*,м (ме2=лл,че“*,м) ч=“2 м де2=леL м=ш,… , %K%!3д%"=…,  *%!!%ƒ,%…-
…%L , .,м,че“*%L “2%L*%“2,, C!%ч…%“2, , 3“2%Lч,"%“2, * %*,“ле…,ю ме2=лл%". j!%ме .2%-
г%, C%*!/2,  %Kе“Cеч,"=ю2 ƒ=?,23 C%"е!.…%“2, %2 г! ƒ,, C%“*%ль*3 %22=л*,"=ю2 г! ƒь , …е 
д=ю2 еL C!,л,C=2ь;

# j%мC=…,  Skyscan n. v. (aельг, ) # "ед3?,L !=ƒ!=K%2ч,* , C!%,ƒ"%д,2ель "/“%*%2%ч…/. 
“,“2ем !е…2ге…%"“*%L *%мCью2е!…%L 2%м%г!=-,,, %Kе“Cеч,"=ю?,. …е!=ƒ!3ш=ю?,L ме2%д 
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",ƒ3=л,ƒ=ц,, 2!е.ме!…%L "…32!е……еL м,*!%“2!3*23!/ %KAе*2%" “ ,“C%льƒ%"=…,ем !е…2ге-
…%"“*%г% ,ƒл3че…,  (=…=л%г мед,ц,…“*%L 2%м%г!=-,,, …% %Kл=д=е2 K%лее "/“%*,м C!%“2!=…-
“2"е……/м !=ƒ!еше…,ем). o!ед“2="ле… ш,!%*,L “Cе*2! %K%!3д%"=…,  дл  !е…2ге…%"“*%L 2%-
м%г!=-,,: Skyscan 1172 # м,*!%2%м%г!=- "/“%*%г% !=ƒ!еше…, ; Skyscan 1174 # *%мC=*2…/L 
м,*!%2%м%г!=-; Skyscan 1176/1178 # м,*!%2%м%г!=- дл  ,““лед%"=…,  м=л/. л=K%!=2%!…/. 
›,"%2…/. , *%…2!%л  *=че“2"= , м%…,2%!,…г= C!%це““%" C!%,ƒ"%д“2"=; Skyscan 2011 # !е"%-
люц,%……/L л=K%!=2%!…/L !е…2ге…%"“*,L 2%м%г!=-, ,мею?,L !=ƒ!еше…,е " …е“*%ль*% “%-
2е… …=…%ме2!%". o!ед“2=",2ель *%мC=…,, # g`n &m,е…ш=…ц[ (q=…*2-oе2е!K3!г);

# j%мC=…,  Picosun n3 (t,…л …д, ) # м,!%"%L л,де! " %Kл=“2, !=ƒ!=K%2*, , C!%,ƒ"%д“2-
"= %K%!3д%"=…,  дл  =2%м…%-“л%е"%г% %“=›де…,  (ALD): 3“2=…%"*, =2%м…%-“л%е"%г% %“=›де-
…,  Sunale dk  C%л3че…,  2%…*,. Kеƒде-е*2…/. Cле…%* …= %“…%"е …,2!,д%", “3ль-,д%", 
-2%!,д%", %*“,д%" ме2=лл%", ч,“2/. ме2=лл%"; %Kл=д=е2 "%ƒм%›…%“2 м, C%л3че…,  че!е-
д3ю?,.“  “л%е" &ме2=лл-…еме2=лл[; %Kл=“2ь C!,ме…е…, : м,*!%.ле*2!%…,*=, %C2,*=, *=2=-
л,ƒ=2%!/, C%л3C!%"%д…,*%"/е м=2е!,=л/ , д!. d,“2!,Kью2%! " p%““,, , qmc # g`n 
&Š%!г%"/L d%м &m=3ч…%е %K%!3д%"=…,е[ (l%“*"=);

# j%мC=…,  Tokyo boeki group (“C%…, ) # %д,… ,ƒ “2=!еLш,. , *!3C…/. C%“2="?,*%" !е…2-
ге…%"“*%г% %K%!3д%"=…,  дл  C%л3C!%"%д…,*%"%L C!%м/шле……%“2,: !е…2ге…%"“*,. *%мCь-
ю2е!…/. 2%м%г!=-%" “ м,*!%……/м !=ƒ!еше…,ем (…е ме…ее 1 м*м); “"е2%%C2,че“*,. , л=ƒе!-
…/. *%…-%*=ль…/. м,*!%“*%C%" дл  ,““лед%"=…,  , *%…2!%л  C%л3C!%"%д…,*%"; = 2=*›е 
# “,“2ем ме2=лл,ƒ=ц,, , ,%……%L ,мCл=…2=ц,,. j%мC=…,  50 ле2 …= !/…*е p%““,,, ,мее2“  
м%“*%"“*%е C!ед“2=",2ель“2"%;

# j%мC=…,  Beneq (t,…л …д, ) # %K%!3д%"=…,е , 2е.…%л%г,, дл  C!%,ƒ"%д“2"= -3…*ц,%-
…=ль…/. C%*!/2,L, %“…%"=……/е …= =2%м…%-“л%е"%м %“=›де…,, # дл  ,““лед%"=…,  2%…*%C-
ле…%ч…/. C%*!/2,L , …= 2е.…%л%г, . nHALO (г%! чее =.!%ƒ%ль-…=C/ле…,е) , nAERO (=.-
!%ƒ%ль…%е !=“C/ле…,е) # дл  C%*!/2,L “ …,ƒ*%L ,ƒл3ч=2ель…%L “C%“%K…%“2ью , C!%ƒ!=ч…%-
г% C!%"%д ?ег% %*“,д= дл  “2е*л=; 

# j%мC=…,  Thermal Technology (qx`) # C!ед“2=",л= Cе!ед%"3ю "/“%*%“*%!%“2…3ю 2е.…%-
л%г,ю 3Cл%2…е…,  …=…%C%!%ш*=, ,ƒ"е“2…3ю *=* ,“*!%"%е Cл=ƒме……%е “Cе*=…,е (hoq), *%-
2%!=  C%ƒ"%л е2 %K!=K=2/"=2ь .ле*2!%C!%"%д…/е, …е.ле*2!%C!%"%д…/е , *%мC%ƒ,2…/е м=2е-
!,=л/ д% люK%L “2еCе…, Cл%2…%“2,, " 2%м ч,“ле # “ "/“%*%L %д…%!%д…%“2ью , %“%K% C!%ч-
…/м, “" ƒ м, ме›д3 ч=“2,ц=м,. j%мC=…,  ,мее2 C!ед“2=",2ель“2"% " l%“*"е;

# j%мC=…,  Veeco (qx`) # %д,… ,ƒ "ед3?,. C!%,ƒ"%д,2елеL 2е.…%л%г,че“*%г% , ме2!%-
л%г,че“*%г% %K%!3д%"=…,  дл  C%л3C!%"%д…,*%"%L C!%м/шле……%“2,. o!ед“2=",2ель *%мC=-
…,, # g`n &h2е* `…=л,2,*=[ (q=…*2-oе2е!K3!г).

b C%“лед…,L де…ь !=K%2/ t%!3м= K/л% C!%"еде…% Cле…=!…%е ƒ=“ед=…,е, “%“2% л,“ь C=-
…ель…=  д,“*3““,  &q2,м3л/ , K=!ье!/ дл  ,……%"=ц,L[, …=г!=›де…,е л=3!е=2%" , C%Kед,-
2елеL C!ем,, &Rusnanoprize[ , !%““,L“*%L м%л%де›…%L C!ем,, " %Kл=“2, …=…%,…д3“2!,,, = 
2=*›е л=3!е=2%" *%…*3!“= м%л%д/. 3че…/..


