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Tpe YpOBHR BXOYLleHHFI B l I p o r p a M M y  

H a q n ~ a n  YqaCTbIe O T ~ ' ~ ~ C T B ~ H H O ~ ~  HayKlT M ~pOhlMUIneHHOCT11 

B PeUIeHkIM rp0Ma~~0f i  3anaqM IIO BHenpeFIlfK, 14HTenneKTyWILHbIX 

c e ~ e f i  llano C aHUlT3a pbIHKa Y C T P O ~ ~ C T B  aBTOhIaTlIKll ,&TR 3nehTpll- 

~ ~ C K I X X  ce~ei4 14 onpenenearfa ~a146onee nepcne~~lr~r-rbrx llanpanne- 

~ M f i  IIO TpeM YPOBHRhl: 3neMeHTb1, ~ C T P O ~ C T B ~  11 CITCTehlLI. 

fins ca6lfpc~oii HayKM H a  HHXHeM Y p O B H e  YqaCTIle B Hek 6y- 
nyT IlPHHIlhGiTb BCe KOnJIeKTI.IBb1, 1 f M e I O ~ I . I e  OTHOUIeHIIe K BbIpa- 

uMBaHI.IIO K ~ ~ I c T ~ ~ J I o B ' ~  - M XMMM'IeCKkIe MHCTIITYTbI CO PAH, 
M '4aCTHbIe (t)llp~bl. Ha CpeAHeM - OCHOBHaR Harpy3Ka JIRXeT H a  

- 
~ p l ~ ~ ~ ~ p ~ l ? ~ e n b ~ b I e  M 3JIeKTpOTeXAII'IeCKHe IIpeAIIpMsiTI.fR. Ha . 

BepXIIehf - JIMAIipOBaTb ~ - b T - b T I D ~ P a M I I I I C T O B  Ti  Cne- 
LmanMcToB no hronen14posaHMxr. IIocne ~ a p ~ e ~ ~ l i r o n o r o  Irccne- 
nOBaH1lsi no~pebye~ca  YCTaHOBHTb HOMelIKnaTypy YCT~O$CTB aB- 

ToMaTmli 11 pacnpenenmb u s  BbInonHerrrre no npenrrprrsiTlmhr- 

YWCTHlfKaM. 

ClrG~pc~arr npOMbIllIJIeHHOCTb OTqaCT14 YqaCTByeT B MeXpeI710- 

H ~ J I ~ H o ~  IIPOrPaMhie ~ C M J I O B ~ R  3neKTpOIlliKa%, I30 IIpll B C e X  

'IaCTHblX AOCTAXeHMRX paC'ieTL1 Ha aKTIfBHOe y%lCTIle IIaysHbIX 

KonneKTmoB noKa H e  onpaBnanr.rcb. 

M c c n e n o ~ a ~ e n b c ~ ~ e  KOnneKTIlBbl CO PAH, By30B I1 KOpnOpa- 
TIIBHLIX IIpOeKTHLIX O P T ~ H M ~ ~ U M ~ ~  cnoc06~b1 06%efll1~1l~b~R TOnb- 

KO B O K P Y ~  311aw1~0fi o6ueii npo6ne~b1. B ycnonrrRs, KorAa brano- 

BepORTeH r o c y n a p c ~ ~ e ~ ~ b ~ f i  3aKa3, TOnbKO IlpOrpaMMbI TIfIIa hfaC- 

1 u ~ a 6 ~ o f i  1 1 ~ ~ e n n e ~ ~ y a n ~ 3 a r ~ i 1 . 1  aneKTprrqecKIrs c e ~ e i i  C M O ~ Y T  

MHTerpI4pOBaTb YCMnMR HBYLIHbIX KOnneKTMBOB. 

Tli.\.I!\ HOILIEI',\ 
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Ponb pacnpenene~~oi r  retiepaliHM B peanwauw roHuenuMbI Smart Gr~n 

B PecZJIM3aqMH K O H l J e I I q M M  Smart Grid 

3a ~ Y ~ ~ > K O M  cefiLlac npO&lCXO~lIT IIepeSOfi It IfHHOBaIIl~IOF1HO- 

11y npeo6pa30~;1t11.110 ~ ~ ~ I C T I ) O ~ I - I ~ ~ ~ ~ T I ~ I I C I I  ~2 ocHoBe rcoIIL[enurIlI 

Smart Gricl.  TO rIOlIHOCTbK, IIFITeT~II])OB~HHaR, CaAlOPCT3rllIll)Y- 

IOLl.[aRCSl LI C~MOBOCCTaHaBnI~IB>I10111aRCR 3neICTJ>03HepTeTI~I~ECI<a>l 

cllc:.rehra c c e ~ e ~ o i i  ~ o n o n o r ~ ~ e i i ,  srtnioLlalomasr Bee reaeplrpyio- 
ruile I I C T O ~ I I I H I I I I ,  ArarMcTpanbHbIe 11 pacnpeucnr,r~enbeb~e cc.l-11 
1.1 rtce B I I L I ~ I  rro~pe61~1~enek 3.ne1t~p11qec~oj.i aHeprrrrr, ynpasnnc- 
hrasr entrl-ioi:r ceTbro ~ r ~ ~ ~ o p ~ r a u ~ ~ r o r r t r o - ~ ~ n p a ~ n ~ ~ o u ~ ~ ~ s  y c ~ p o i i c ~ ~  
I I  C.IICTCSI B P C > K I I A . I ~  peanbbroro Bpe&1€!~11~. 

B paarrtas rtotluenu1,rLr Smart Grid ~ ~ I ~ F I T ~ ~ ~ ~ ~ B ~ F I I I O T  Rces 
cTopolr (~ .ocynapc~sa ,  no~pe611reneI:i, pery.rrmopoB, z ~ ~ r e p r e ~ ~ r ~ l e c -  

lt11S l t ~ ~ n ~ ~ l l r i ~ i ,  C ~ I ~ T O B ~ I S  11 I<OhlMyHanbHbIS o ~ ~ ~ H I I ~ ~ u I . I ~ , ~ ,  ~ 0 6 -  

CTHeHHMICOB, 1~lp01.13~0f l~~e~lef i  O ~ O P Y ~ ~ O B ~ I F I I I ~ ~  II AP.) OTprlXeFIa 

B I<JI10~3CHbIS T ~ ~ ~ O B ~ I I I I R S  It  HOBO^^ 3~eItTP03FIellreTMlCe - 3T0 

JlOCTY~IIIOCTb, II;ljIfiKIIOCTb, 31COMOXIl~I~IHO~Th, ~ ( ~ ~ ) ~ I C T J I B ~ I O C T ~ ,  >KO- 

~ O S I I ~ I I I ~ C T I ,  T I  6e30na~110c~b. P ~ ~ J I I I ~ ~ L I I I ~   TII IS rletrrrocreii. no 
xrl~crrlrro IineonoroB IcoHUenr~lllr Smar t  Gritl, xIo>KeT 6 b l ~ b  o6ec- 
rrclreHa Italc 3a cLreT Tpanlrrrlro?rIIbls, .ralc 11 lronbrs c b y ~ ~ r c -  
rrrrorrnnbl-ILIS C H O ~ ~ C T B  IlnlI npllfIurlnrrnnbtrt,Is s n p a ~ c ~ e p r r c - ~ . ~ r ~ t  

:)llcprocllc-rex.Ibl (p1 .1~ .  1). 

' Eurol~cnn Comlilission Dircctr)~.ntc-Gcnml for I<cscarcl1 I~~forni; i t io~i  n11,l 
Co~nli~unic;ition Unit Europcan Conlmunitics: *Europcall Tcchrlology Plnthr-111 
S~iinrc Grids, Vision ;inti Str:ltcgvfor Europe's ElcctricityNct\\~orksof~11(! fut~r-c.. 
l:'urol'c;~n C o l ~ i ~ l ~ u ~ ~ i t i c s ,  200(i. 



OAHI,IA~ I13 ICJID'IeBbIX 3XeMeHTOB ~ ~ c c M F I T ~ ) I I B ~ ~ ~ ~ o ~ ~  lCOlI!Jen- 

L~III , I  cnymrrr pacnpeneneaHm re r i epa~~~+n ,  non rco~opofi rroar,rxra- 
eTcR ;(~noz006pa3ue muno6 3 n e ~ m p o c m a ~ q u ~  u C U C ? I I E J ~ ~  a m y -  
nrynupoaanux 3ne~mpo3nepzuu~. 

P a c n p e n e n e ~ ~ a ~  reHeparrMsr -  TO HanpaBneHIIc P;I~BIITIIII  

aHepreTlrIclr, npenycMaTpIrBamuee co3aa~1.1e I ~ ~ T O ~ I I I . I I < O B  pacnpe- 
neJICHHb1X 3HepreTI.IqeCICI.IX P e C y p C O B  FIeIIOCpeACTBeHHO y JIHO- 

;KecTsa no~pe61~1~ene#, n p o 1 1 3 ~ o ~ ~ u r w x  TennoByIo 11 sneIcTplrLrec- 

~cyro 3HeprrrIo KaIc Ang C O ~ C T B ~ F I I I ~ I ~  HYXA, TaI< 11 r-ranpasnn~ 1.13- 

nrI.urrcJl B O ~ I L I Y D  CeTb. R ItasecTBe reHepprpyIour1I.s I ,ICTO~IHIIICOB 

BbICTyIIaIOT KOreHepaUMOHHbIe YCTaHOBKll (flanee - KTY) ~aJI0i i  
PI<- 

TI.IBHOCTI4 I~ICnO~b30BaHI.IR TOnnl.IBa (A0 90%) 11 reHCplI~J'DlLl1Ie 

YCTaHOBKI? H a  6a3e B O ~ O ~ H O B J I I I ~ M ~ I X  IICTOYHMICOB 311eprkllI.   TO 
HanpaBneHMe xapa1c~ep143ye~c~3~epro6e30nac~0c~b10, s~eproc6e- 
pe>KelIlIeM I1 ~ H ~ ~ ~ o ~ @ ( ) ~ K T ~ ~ B H O C T M O ,  CHI.I>KeHllehl HeTaTIIBIIO~O 

BJIMRHIIII Ha OKPYX~IOIIIYIO CpeAy, 3KOHOMII'IHOCThlO 11 A]). 

B CooTBeTcTBItI? c < 3 ~ e p r e ~ ~ q e c 1 ~ 0 #  c ~ p a ~ e r a e f i  Poccw~r Ha 
nepr.lon no 2030 ronas AOnR pacnpeaene~eo17 reHepalrrllr B Ha- 
ureii CTpaHe hlOXeT AOCTH'Ib 20% OT o6mero 0 6 - b e ~ a  n])OkI3BOnCT- 

s a  3ne1c~poz~~eprr11.i~. 

M~oroo6paswe rnnoe 3nenrpocnnqtiR 
C a ~ o ~ o c c ~ a ~ o ~ n e n u e  nocne 

ti cticreM alocyuynupoeattau sne~rpos~epruu 
a~aptiir~blx 0~K~lloqe~tifi  (pacnpeuenennan re~epaqun) 

Onru~ti3aqtin ynpasnenwn 
anrusaMti 

<Grids 2030s. A National Vision for Electricity's Sccond 100 ycars. Officc of 
Electric Transmission 2nd Distribution of USA Department of Energy. 2003. 

V a c r ~ o p s ) ~ c ~ ~ ~ ~ c  I I p a s r i . r e ~ ~ h c ~ s a  P O  o~ 13 I I O R ~ ~ H  2009 r. Arc 17 15-1) 
a311cpl -c~~l . rec~an  c.rpa.scrlin Pocc~il.~ II;I I I C ~ I I O J I  110 2030 roils*. 
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Ponb paciipenene~noR retiepallnu B peann3auu~ nonuenunn Sman G r ~ n  

npenn0JIaraeT~s1, qTO ~C0Bel)UIeHCTBOBaMHbIe CTaHAapTbl TES- 

HIIL1eC1tOrO nplICOeAIIHeHIIR nO3BOJlRT nOnKJ1IOqaTb I( ClICT('5le 

3 J I e I < T ~ O ~ ~ H e ~ I I p y I O ~ I I e  IICTO~HlIl<H C nlobb~ar y p O B H e h 1  HaIlpR>kC- 

1lI.IR (PMC. 2). 

y no~pe611~enel"i AOn>KHbI 6b1~b  B03hfOXFIOCT11 C03AABaTb COG- 
cTsetIrme r e ~ e p ~ i p y r o u ~ r e  11 atcIcya1ynMpyrourlre hromHocT11, 

B nepBylo oyepenb, 31conor11~1ec~11 IrrrcTbre I ICTO'IHIII~II  3aepr1111. 

TaI<lIe, KaIc BeTpOBbIe, 611.0- I1 COJIHezIHbIe 3JIeKTpOCTaHulIIl. 

I 
-- - - - - - .-" - 

I Pacnpepen 

I < o ~ I ~ ~ ~ ~ I I R  Smart Grid dOJI>KHa )'nPOCTlITb B3alIbIOCR!A31~ 1)'lC- 

npene~~e~raof i  reeepanpIlr 11 crrcTear xpaHeHlr2 3.r1e~~po3t1ep1-1111 

IIOCpeflCTBOM C03naHEIR CIICTehlL.1, 6n1131toG K I<OtlL[en41111 Plug all(/ 

Play ( ~ n o n r t n r o s ~ ~  11 pa6oraii*), np~raretl~ea~oii  B cospealekrlrLrs 
IcoarrrbroTepIms crIcTeaias. Ho pacnpocTpaHeHlre pacnpe f i ene~~ lo i~  
rerrepnu1414 nopoxnaeT 1.1 FioshIe n p o 6 n e ~ ~ 1 :  nepe6or1 11 p c~ rc~rc  
~ O I I l l ? I ~ C M 1 I R  FIaIIpn>KeHlIR B CeT11, pellIlITb I<OTOpbIe BO35lOiktIO 

IrocperrcrBohr 6onee IIHTe~ICIlBtl~rO IrpIIBnesetIli~ 1f11(~oparnri1111, 

ill1anora, GliHTennercTyanbHorou I C O I I T ~ O J I ~  I I  npa~11nb110ii [co t [ -  

c~rrryparr~trr pacnpenencatfofi retrepnnrllr, spal- le~r~rn 11 ynp,rn.qr- 

I I I I R  cnpoco,~ r1a ~ J I ~ I < T ~ O ~ H ~ ~ ~ I I I O .  
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Ponb pacnpenene~uoh renepauw B peann3au~n xonuenunM Sman G r ~ n  

npennonarae~crr, 'ITO B 6y~yLUeM zu-leprocrrcTeLrbr b y n y ~  cby~rrc- 
IJIIOtIMpOB~Tb )la OCtlOBe TeCHOrO B ~ ~ ~ I M O ~ C ~ ~ C T B ~ I R  hle>KI[y IICtIT- 

~ ~ J I M ~ O B ~ H H ~ I M I ?  it pacnpenenetr~rbr~r rer-lepMpyiourr.Lrr1 arouwo- 
C T E I ~ U I .  Ynpa~netrrte pacnpenenerrrrblxrrr re~repn~opaa411 B O ~ ~ I O ~ K -  

tro 3a cqeT 06pa30~a1rr.r~ nru~poce?neu", lrnrr eBlrpTyanbtrbrs~> 

~ J I ~ K T ~ o c T ~ H ~ ~ I ~ ~ ,  IlHTerpIlpOBaHt1bIS KaIc B CeTb, Talc 11 B pbIl10I< 

3~eKTpo3~eprl11l I1 AIOIUHOCTI.1, qTO 6yneT C I I O C O ~ C T B O B ~ T ~  nOBb1- 

melrrrro ponlr n o ~ p e b ~ r ~ e n ~  B ynpa~netrrrrr ~ ~ e p r o c ~ r c ~ e x r o f i  
Tar<, hlIll<pOCeTb MOXeT B1CnIO1IaTh, 1rarlpIlhrep, i[Hf CllCTe3r1,l 

itoreacpaubrrr (1253 I? 7000 KBT), C I I C T C ~ I ~  S ~ ~ ~ I C ' I I I I H  ~ I I C ~ S I I I I  

(12000 KBT), I?CTOZIHI.II< C O J I H ~ ~ H O ~ I  3HepTPIII (1 12 KBT) 11 VOC 
--"- 

I<al< I1 lIeHTpaJllI30BaliHaR CeTb, MlIlCpOCCTb, IlJI11 BllpT~d.~lb- 

11aR CTaHLllUI, AIOXeT I'eHepPIpOBZlTb, F)aCnpeACnRTb I1 I)CryJIlll)O- 

B a n  no-rolc 3neicTpwrecTBa n o ~ p e b ~ r ~ e n n x r .  Smart-~rrrrcpocc~r~ 
O ~ S ~ A I I H R I O T  .rloreanb~b~e MCTOYHIII<II pe3epntroro nlrrallrrg 11 arc- 
I < ~ M ~ J I I ~ I O B ~ H H " R  arreprlwi, o6nanaro~ boncc ~brcorc~rsr yposlIcal 
~ I I ~ I C O C T I I  11 n03BOJIRIOT FIOLIlCJIIOqaTb bonee lIIllp01<Ilfi ~[llan230ll 

~e1l~pllpyIOlUllS IlCTOqHMICOB BHeprIiM, Talcme BeTpOBbIe 11 COJIllecI- 

trbre, rirrTcrpaurrR rco~opbrx npencTasnneT cobofi npobnexry njlg 

~ ~ H T ~ ~ ~ I I ~ O B ~ H H O ~  ~ H C ~ T ~ T M ~ ~ C I C O ~ ~  CIICTehlbl. 

h'Ilil(p0Ce~M CTaHYT XiCTRMEI H ~ I J I I o H X I ~ H O ~ ~  ~ N ~ ~ ~ ~ T J I ' I E C ~ < O ~ ~  

CIICTeMbI: OHM CBR3aHbl C pen4OHanbHbIMIl CeTR&lll, a '4epe3 Il1.IX - 
C ~ a u i l ~ ~ a ~ r b ~ ~ f i  ~ J I ~ I c T ~ M ~ ~ c I < o ~ ~  CeThIO. 3~1e1<~p03llepr1lR OT hll l lc-  

poce~eii 6 y n e ~  HallpaBnRTbCR I< I I o T ~ c ~ ~ ~ T C ~ R ~ I  PI o6pa~t io  B 11'2- 

rllOHaAbHyl0 CeTb B 3aBl1Cl4MOCTI.I OT ycnosriR C n p O C a  I1 IlpenjIO- 

~ K ~ ~ I M R .  ~ ~ O H I I T O P E I I I ~  M perynlrpoBaHne B xiacur~d6e pc'lnblroro 

BpexleHlr 06ecneqa~ 11r1~0pMaur?otr~blii o6nlerf 11 1103~0JlRT h1l.HO- 

BeHHO 06paba~brsaTb BCe nOCTaBI<iI Ha tlaul10tl~ilbr1oal )rpORHC. 

~ 0 ~ p e 6 l l ~ e . T l i  IIOJIyqaT B03hI03KHOCTb ICO~IPCl(TIII1OB~Tb II0CT;IBICI.I 

3JIelcTpllqCCTBa B COOTBeTCTBMIl C ~ O T ~ C ~ H O C T R M I I .  3tlepr0r10~- 

p e b n ~ r o ~ r ~ ~ r c  nplrbopbl BlIYT~>II >KlIJIbIX 3fl;lllllfi I I  3dBOAOB CBR3bl- 

BaIOTCR C hllII~pOCeTb10 C E I C T ~ M O ~ ~  naTq11ItOB 11 l>el-ynRTOpOB. 

A B T O I I O ~ ~ ~ I ~ I ~  lrnrl nonrcnro~e~nhie rc ~a~~r ro~ranb t ro i r  :Ifrepre- 
T ~ I ~ I C C I ~ O ~ ~  CeTll MIlK!JOCeTM MOrYT pa3xtCU[Xrl~CR R llenOCpe.'ICTBcll- 

troii bnlr3oc~rr OT no~pe611~eneii  (~cbo~r1,lnlrs  ropoJIoB, Ilepcnclll,. 

s a ~ o n o ~ )  11 npoi13~onrr~1, aneKTpo3lreprrrlo elra xrec rc* I l p ~ r  arohr 

:<a C ~ I C T  cyuecTucnr1oro c,IrllxeHrrrl noTepb nprr nepenacle no npo- 
HOnabl I<nfl r1OBblCllTCR C 35-40% no 80%'. 

S m a l t - h f l l l < ~ ) ~ ~ e ~ l l  n03BOnRloT ~ ~ $ C I ~ T ~ I R H O  )'nOR..rlCT13Ol)FlTt, 

pac~yurr i i  no~pe61r~enbc1trrii cnpoc 3a cqeT poc-rn nocrynnerrr~ii 
anerc~poarreprr~rr rra ~oao6~o~nr rex rb r s  rrcToytrrlrcoB. 3ck(Pemrrn- 

t1OCTb 1IS BHt',QpeHIIR, no OUeHKah4  yt1eHblX I13 CIlli-\, U 4 1>;13il 

\lO>KeT npeBblCl1Tb ~ ~ ( ~ ) ~ ? I C T I I B H O C T ~  C)'UleCTU}~IOU[I~IS C . L ' T C ~ ~  3a CqCT 

BbIrOn B 3KOMOMMICe, CBR3aHtlblS C HaneXHOCTbIO I 1  ~ C \ ) $ ~ I C T I I R -  

IiOCTblO IIC~O~b3OBalll~IR 3n~I(Tp03HeprI~III ~ o T ~ ~ ~ I I T ~ . ~ R ; \ I I I " .  

FIo~bre TexHonorl?tr xparrer-lr.rR anercTpoaHepnrr1 6ynv-r nprlxle- 

IlRTbCR B KalleCTBe I1HCTpY.\lf?NTOB ynpaRJleHlIR CIlPOCO\I, 1103BO- 

JIRR CflenaTb ~pa(pl?l< 6onee paBtlOh1~pHblhl. CTpyKTypa r€!Hepn- 
I ~ l l l l  b v n e ~  BI<JIIO.iaTb I<pyntIhIe I l C F ~ Z T 6 K E ~ ; I ~ -  - 

11 pacnpenenelltlblc 3HepreTlrYecrclre pecypcbl pa.7lrbIxr t1a6opos1 

~ ~ t c n . n ~ ~ a ~ a r ~ ~ r o ~ ~ b r s  sapalc-replrcrrrrc. ICoxrG~rtiau~rn p a ~ r ~ r ~ . i ~ r r ~ r s  
T l l n O B  ~~tICpaUI~III B03h,lOiKHa IIa 06UIeii OCHOBe,  C UeJIbIO OnTll- 

.\lll3~lIlIll ,?aTpaT, HaAeXFIOCTlI 1.1 ~ ~ ~ C ~ ) ~ I ~ T I ~ B ~ ~ O C T I ~  14 CBeAe~I115l 

I< A ~ I I H I . I ~ , I ~ M Y  N~~~TIIBt lO~O ~ o s n e i i c ~ s ~ ~ r r  Ha orcpyxa~o~uvro cpciIv. 

K p o ~ e  Toro, mTerpaLrr.rR pacnpene.rret1Hbrs 3~epropecypcou y e -  
JlllYliBaeT ~ C T O ~ ~ ' I I ~ I B O C T ~  Bcefi ClICTeh~lbI, IlOC1tO~bI<~ 0be~ne~ l11~3-  

CT 60nbu10e KOnlIYeCTBO llCTOLiHllICOB 3JI~ICT~03HC'p~I111 M n03BO- 

nReT C03naBaTb l~30~lIpOBaHHble 3HeprOClICTC!vlbI. 

Baxrryro ponb pacnpeneneaea2 resepaur,in wrpae-r 11 B pac- 
ZddUpellUM p61HKO8 3neKmp03Hep2UU, 06ecne ' l r1~a~  ~~ l (pb~Tbl f i  DO- 

cryn rrn H I I X  alcTliBHoro norpebll~enrr 11 pacnpe~ienet~tlofi reHepa- 
tll11,1, c n o c o 6 c ~ ~ y ~  nOBbIUIetlllI0 pE!3y.'IbTaTllBHOCTlI I 1  3@(t)eKTllB- 

IIOCTII po3111~1~1~oro pb~trrca. 3~eproclrc~eara  Ha 6a3e KOHLICI IUI I I .~  

Slnart Grid npCnOCTaBl,lT 60nbUIl3e B03hfO>KHOCTII n0 B1,lXOny Ira 

p b ~ t r o ~  I ~ ~ I C  no~pe611~eneii .  Tar< ir npor~r3~on11~e.irefi 3a ccrer y e -  
nrrlreHrrrr nponycrc~ofi cnoco6troc~1~1 ~arrrc.~panb~-ibrs ce~ef i ,  Icon- 
.rrercrrrmroro ynpaBnearrrr norpebne~r~ehf,  pacno.ilo>Ker-lncr lrc.rolr- 
l l l I l<OB 3 l l ~ p ~ l ~ l ~ I  B p ~ C ~ p ~ ~ c J I l l T e ~ b f l b 1  CeTRS b l l ~ l > ~ e  I< no~pe611-  
T ~ . ~ I R ~ I .  IIPII  TOM II:nretIeH1re cTaTyca no~pe611~e:1~1, t~o~ropr,rii 

CTaIICT ~WCTlIIlI<O>I pbIHO~II4blS O T M O I U ~ H ~ ~ ~ ~ ,  CO3naBaR C O ~ C T B C I I -  

IlblC 1 I C ~ ~ O ' I I I I I K I I  3 n e l ( ~ ~ 0 ~ 1 l a b ~ ~ e ~ l l f l ,  6 ~ n e T  C ~ O C O ~ C T ~ ~ O R ~ T I ~  

P ~ : ~ I I T I I I O  I ~ O I I I ~ ~ ~ ~ F I T H O ~ ~  cpenbl, crrrarynllpoua-rr, npcilnplr>l-rrlrl 

A URL: http://\vorltl.l~o~~tl:~.~on~/cn~~iron~~~~~~t/ccologv/~OO~rc~~ort/j;~~~:~~~/ 
japnn33/ 

- 

' URL: http://clc1ncnLy.1~~1/1~~~\\:~/1G.4S39 
" Et~ropcan Cornlnissioll Dircctor;lcc-Gcncr:~l for Kcsc;lrch I ~ ~ l ' o r ~ l l ; ~ t i o ~ l  : ~ n d  

Co~ilrnunicalion ... 



:~1111101ua11hau3ago 'aosr1arvarr~ 11 

gruo1roHsa.r. srsaorr ~rrrrrad~rarra r r  a>r~ogudrcd a ss3orrgsdson so1 
-Ldrrrudo+:, rrrrsud~o trr~~rrasud ~sclo~ue~ruusen 11 rsrraou3L a r ~ ~ a o ~  
. I I ~ L I I H ~ I ~ E I I  aH susdah xbrmgo a ' ~ a u  0 0 ~  a n d  a b r ~ a r ~ a . ~  a ~ e d m  
ea .~~r i~ r rnsuog  rr>rIrrvorio>re a11~3neguu3od.~narcs ouea~1hau3ago 3od 
- 0 . ~ 0 ~  La~r~t?a~ULdogO aor-1ao1130 Mouah a OII 'rvar4alcada 03 rsllall 
-arms .~Luhg SIIH err ~ I ' ~ ~ O L O > I ~ H  'agncLu3 PH K ~ . L O I ~ . L ~ O  (.du 11 rsd 
-oserudo@31reds 'uuoaodu 'rruagex 'rsueHex '1sdo.Leda~a.I 'IruaLeh 
-OIU>II~E() gOBII.L>I,le S P I I I ~ ~ ~ I I L ~ J ~ ~ H C  9.L3Ph KernqvOg no.LE l l d ~  

.orlr~auat.duL Lnorieau 
-auaduxd >I - r s~ r~auaeduh  o ~ o ~ ~ e a o c r ? u e d ~ ~ a n  urrnuanHo)r .LO 

- yona.L3r.r3o~da~rc ~c~rrauaEduL r s ~ ~ ~ n e d e u  ekraru:, eru1.inosgoaH 
OJOLE K Y ~  'Mala3 x ~ ~ ~ u q u a ~ r . ~ u a u a d u x d  11 X H H ~ U ~ ~ L ~ ~ ~ J I ? I \ '  9L30tI 

-mom orrlrv~rlr'osgoa~ s~irecra:, ' o ~ i s u a ~ e a o u a u ~  ' r r  ' s ~ ~ o r ~ m o ~ v  t r  

OH ' M I Y K I I ~ I ! ~ L ~ O ~ . L ~ ~ U C  rrnrs~~uLdx orL~vrruoae1.rodu 'orrr~darrsod 
-.L>laUE 0lIqUO.L aH 9LII13aWEE CHg030U3 .LalTLg KMhr?da~a.I KEHHaIf 
-auaduxd aehhur, r u o . ~ ~  8 . ~ O ~ I H ~ ~ O E I I V U ~ L H ~ ~  strod r-ternsrrarvL 
'~hu3A ~1s11lva.~3113 s13eh trga3 e~ qm&a LamoN rrirnedasa~ Kcrr 
-aarrauadu3ed ~ e u ~ u a o d w d . 1 a ~ ~ l 4  a s ~ ~ o ~ u o u  ~ruada  a x  OL 8 

.!!asaD xrs~sua.LlruaUadu3ed 11 XEJ. ' ~ r s ~ s u e d s ~ r r ~ u r v  nun 
I . I . L ~ O H ~ O I ~  u ~ 3 0 d  ~ a L g a d ~ o u  111rnudaria~ yo~rrauaUadlr3ed uoaa o s  
' ~ I I Y  r5~a3 trrr~auaeduL a ~ ~ a ~ 3 1 1 3  a oan-3L.~es3 K ~ L I I H ~ ~ S O ~  11u33 11 

' r r l r n e d a ~ a ~  you~auaUadu3ed m o d  yrqHsua.Llrr,eHc tnraeurrxo 
'dacurrdue~ 'auodaz a H1.IhMdu ~ b I > I 3 ~ h l l I ~ O f l O X C  I1 Sl I>13~hl I .LI IU 

- n l r d n K d - o ~ ~ ~ l ~ a ~ g e ~ 3 o d ~ ~ r a u e  w.L3orrmaUerr ~ r reu~ t~damron  truu 
arsnahgads '(.du r r  trl3oemoru aoadaead a w ~ a h a u ~ a g o  'KsrrIaxKdu 
-eH Ir 1s.~o.~3eh arr~eaodlruLJad) MJAU~L arsrrrvauw3 s.Lesrsseno arv 
-aego rvo~uou  a ~ e x u o u o d n  ar1~uarr3ou L>rsuo~13ou ' I J ~ I ~ H U ~ O ~ L  
->[arc€ sr1~13ahri~~eu>r xxtrmaAawamA3 q ~ 3 o ~ h i o r u  ~ . L I I . L ~ ~ I ~ ~ E  L L . I O I ~ ~  
aH ~ s d o ~ e d a ~ a ~  IILE y a ~ a r ,  x1q1rsua.~1ruauadu3ud 1rlrnu.LerCur13~1c 
~ O H B I ~ ~ ~ U U  !!arn!laHsuuu i ~ d u  1.1 KPr~auaedu~  O . I O H X ~ U O ~  eag 'aJv 
- ~ . L ~ M ~ o J ~ ~ H c  8 ~ ~ P I J ~ ~ I ~ E o ~ ~ > I ~ u E  OIUO'II 01LHHa8~3amk3 IrL3aaelr 
-odu laworv a o d o ~ e d a u a ~  xrsu~auaUadu3ed oas3an<orrn KLOX 

yamoHknoru x n h o d d a d a ~ a ~  ad l l lnLd~3  
EoaoH x eitoxadau IslHaruoIv aIsaar,orun wahelrdas~redeso 

.(eueeu Lurrhu~rdu on) 111.13 J.IVUIS esrs~rraas3 
-g03* K I . I H I ? ~ O ~ I I K ~ O Q )  - ( n ~ ~ u a ~ t r g a d ~ o ~ r  11 ~ K I I H ~ U J Y O ~  ~vrrn3ah111 
- a ~ d a ~ r e )  bvIsua.Lr?aoesuorr u ' ~ ~ ~ r ~ a n c o u u a d u  K M H ~ ~ C O ~  ~ . L ~ O H X : O I ~  

-coa 11 oaudu ~ ~ i a u a ~ ~ ~ o u a d u  I ~ I ~ ~ ~ L I I U O ~ ~ I I O ~ U  PI ryenlrh~ogedeed 

sntloson sexrvctl a '(aosdeuuew aoLrrra 001 aavog r??l~ogedutxl 
rc3~a~Cdrrriuuu v m 3  a ~ d a r ~ r r d n u ~ i )  .n.s  11 !!rrasn!!anorcrlt?cH 
a1va.1.31~1 'JY~:~.I,~!!O~.I.~I,C ' IVL:LH~IY~I , -C  ' I ~ K I I I I ~ I ~ ~ ' ( ] )  >I 1~111ieao?~cl-1. 1 1  

so.r.clcVrre.r~ rsrval.3lrJ - truou o ~ o ~ r a ~ . r s r ? ~ c d o ~ r  Klrriuueo:) rva~.;i'rr 
rc3sorcrnad ~srvarrgotlu rrse aeo103 r~o>13rpuodag 11 ~ n ~ 3  8 

' ( I I I < L ? H C ~ L ~  I I I ~ ' I ~ M I I I . v ~ ~ ~ ~ ~ ~ ~ ? H ~ I  111Yllln,CT? 
-aa 3 ar~lcleed !!11~13ah1r~ouo1rsas !!r.rrnn'~.3nd crsnr-onoadu orrtrstlo?r.>,C 
. L I I O J . ~ ~ ~ ' ~ ~ I I  !~odoso)r '1.11~33od KUU orrsuelC~)ru all!!oans 0.1.c) Irrvt?,r 

-x:dancrr rrrvrsrrn:orceoa oHsuervrrH1rrv 3 ! J O ~ O I I  >I ~r>rrr~a~clarrc n c u ~  
! J O ~ I ~ ~ I ~ I I J O I ~ O H S ~ . L  !!arnorLa~3arnlC:, .LO euosadarr q~.sorrrraa.~31~o 
-adu 'ax~r~.a~darrc a aouerr>lL srr~13ahrr~ouorrxa.~ sLar  .rJ.3oJcrr.r..?srvn 
-03 - ~!13 3.reruS Ilrrnnanr-rox rrr~sadnarra rrdu rrrrnedal-ra~ !,~or~ilair 
-auaduxd rcr,r~r~raeed oo3oduoa S I ~ H ? I ( O V ~  aarrogrreri err t r ~ , r r ; ~  

.l~I?~Oll.Iad I C I  I>T 

-3ar1rr@ud~oa~ on r r r rnunr r@~~~~daam 11 earruuos Lnrrs ou K I I I I ~ I ~ J L ~  

- E U ~  ' l ~ l ~ l h ~ & l . I ~ ~ d . L l ~ a ~  lah3 c€ '11L30H9li3.Ll5alI' !!0)13a1~11.~31rdodtIa~ 
lirrrr aorverru>leun srs~uodrrdu arratrirua L K ~ J I H : ,  o ~ ~ a a ~ 3 a r n l C 3  ' r r . ~  
-a3ocl~r!irv goHs3aI.u a ogrlu orerrnr,raucali a r r rnor~dr . r r tor rn~l~L~~ ' I ~ I  

- I I I I ~ O . L ~ H  a rq r i r~aua~adu~ed  :slic3onufiui3oe n sw3orr3vziocag 
.euuas 11 r ~ r r ~ d a r ~ s o d . ~ n a c  ~ ! ~ L ~ G O B ~ ' I J O ~ I I  

o ~ o r ~ ~ r ? a o d r r ~ ~ r g ~ v o ~ ~  Kuu ?10aoues3L srs~a1.isna@~>eoxo31sa r r  mrrr 
-a~rcdx yrrJouoHsaL xIsaoH 'aomrHhos3rr srqrvaBuaoFrgoeoa va.r.s 

I -ahrruo?r OoJornslrog rrrrnedar-ra~ !)olr~a1ranadu3t?d aemon n ~crrr-r~?t, 
-oruna .~ar,:, ue 1sead3 _na$norv3tcfidxo zrn1ruozii303 anrrarn~~fiu~ 

.rrrr~auaUadu3ed 11 aheaadau ~ r d u  ~ i ~ ~ ~ d a ~ c o d s ~ l a u c  rrdarorr 
tr3LOlt'X<IIH3 'OJOL arvody . L > I E L ~ J ~ H  O I ~ ~ O I I I I U  CILIIEIIIID KI?.IOI~COII 

- - - r ~ t s ~ ~ c c u ~ d a 1 1 ~ ~ d u 1 a ~ . e  an~11d  EH a i C x E d u  uli,, ao3d.b 
-ad suod ~ a e d ~ r , r  strehii'u:, s r s d o ~ o ~ r a ~  a 11 rco3odu3 trrl~ra~ar?drr,C 
rcrm ~~sa~Cecruou31c eHo :suc3o~snrtcxa@@s n ~ I N ~ O T ~ ~ ~ ~ ~ ~ O H O ~ ~  

. a ~ ~ o d h  1v011~3are Y H  !!rr.1ouorrsa.L SIILC arrl-ir:R 
-o t~ r~r~onhx~i~(c t ,  s ~ e a o d w d ~ a s ~ ~ r  o1rsua.LlrHuouoU sh~01.v !!a.r.a.md 

I -nrrrv r r ~ r h e d L ~ r r ~ ) ~ o x  a r s ~ s b r x a d ~ o d u  E '3dL3ad ~!!rrrnorn'scd.~.~>~ 
nen ~al(as3!!all arrnedatra~ K e ~ ~ a u a ~ a d r r 3 u d  : s u i 3 0 1 i ~ t c a e v ~  

.rcocr?dgo I F I I ~ I I O I  

-Luau:, ssr,rrra~aduo OHX:OI,V ! ! ~ . L ~ O H F I ~ ~  srsaahorux E I I  youxcun or1 
r r l r h e d a ~ a ~  ! j o ~ ~ a u a ~ a d u 3 e d  suod .ao.Lxa@+c ds>rau3 !!rrnodrrnr 
q.~rrhLrrou . L I ~ I U O ~ E O U  ~ 1 . 1 3  I.reruS Irl~rnuanlron ~rrneerrriead ' ( y s n )  
L.ro~r?.roqe~ hSo[orrrl3a~ hS.rau3 lerro!?rN arlL I\'e>lHahO o~ 

' ~ ~ 1 1 8 0 ~ 3 ~  s l s ~ ~ a l v a d a 0 3  I I I C I ' I H ~ I I ~ > I ~ ~ ~ € ~ I I  SIIln~U.L3 
'!!aUaU01~-3aH~Mg I1 aOU0SUOU S I ~ H ~ I ~ S S I ~ U  OIlIHaH~lY&ll >I llriJ~dJ.0 



31CO. - 2011 .  - h54 
94 

H.M. CYCflOB 

ABMXeHMe nOTOI<OB 3 J I e I < T p 0 3 H e p r l ? l l  I1 1111~~0phla1[~111 OT 313ep- 

r e T w r e c K l + x  1 c o ~ n a ~ k i 6  K ~ O T ~ ~ ~ I I T ~ J I R M  M 06pa~110; 
~ O C T O I I H H ~ I ~ ~  ICOHTPOJIb 3a BCeMM 3JIeMeHTahlI l  CeTlI - OT pa6o- 
TbI  ~ J I ~ ~ < T P o c T ~ I ~ ~ M ~ ~  A 0  ~ ~ ~ A I T O Y T ~ H I I ~ ~  I<JIlIClITOR 11 no~pe6-  
n e H r l R  3JIeKTpO3tIeprHl . i  I lH,Z(MBM~YaJIbHbIhllI  Y C T P O ~ ~ C T B ~ ~ ~ ~ I ;  

1 I H T e r p a u I u o  B O ~ O ~ H O B J I R ~ M ~ I X  ~ICTOYIII.IKOB, p a c n p e n e n e H H b I s  

C p e n C T B  ~ b l p a 6 0 ~ 1 < 1 1 ,  CpeACTB XpaHetll ,IR 3 J I e l < T p O 3 H e p ~ l I l i ,  T e x -  

~ o n o r l r l r  p e I c y n e p a u k i k i  T e n n a  n M ~ X ~ H I I ~ M O B  p e a r I r p o s a I r M R  

cnpoca B e n M H y I o  c M c T e M y  p a c n p e n e n e I - i M R  H nepenaw s n e 1 c -  

T p 0 3 ~ e p r 1 1 1 + ~ ,  I<OTOPaR n03BOJIMT I<OMIIaHllRM C n p a B J I R T b C R  

C m<- 

UOHRTIIC P e a r u p o B a i l I l x  cnpoca ( a l l r n .  - demand r c s p o r l s c )  I l p c n r r o n a r a c T  

I l ~ n l l Y l l C  PBTOIIO~IIIbIX h l e X a l l l l 3 M O B ,  Bbl]lalOll(ilX I I O T ~ C ~ ) ~ ~ T C J I R . \ I  PCllObiCIIIIPIIkIK 

C O K p a l l l a T b  I I O T ~ C ~ J I C I I ~ I C  3 1 1 C p r H l l  BO BpCMH 1 1 1 1 ~ 0 ~ 0 ~ i  llaI.I))'3Kll. K o n l a  

~ I I C ~ P O I I O T ~ C ~ J I C I I I I C  nOCTIITIICT I l I IKa ,  Y h l l l a R  CCTh O T I l p a B l I T ,  I I n l l p l l b I C p ,  

H llOI1IUIH)YCIIIlblCK ~ ~ c ~ ~ K O I I I ~ I ~ U I . I O I I C ~ B O ~ ~ ~ ~ X ~ I ~  C Y U ~ ~ ~ J ~ K Y ~ J H ~ C J I ~ I I I ~ ~ ~ ( ~ ) ~ > O B O C  

c o o 6 1 1 l c 1  l u e  c n p o c b 6 o i i  CIII.I3I.ITb ~ O T ~ C ~ J I C I I M C  311c1)rl l l l .  ~ I O T P C ~ I I T C J I I I  6.y11yr 
IIhICTb B03hlOXIIOCTh OTKJIOIIRTb n o ~ ~ o d l ~ h ~ c !  I I P O C I > G ~ I .  

Kn~o~reobre urooa: ~ I O : I C ~ I I I I ~ ~ I I I I R  B J C K T P O ~ I I C ~ ~ C T I ~ K I I ,  Q Y ~ I I I ~ I C  CCTIIIP ,  3 a p y -  

6 ~ i ~ l l b l f i  Ol lb lT ,  ~ l . O J l b l l a R  I ~ C I I C p 3 I l H ~ ,  I I C ~ I O O ~ ~ ~ ~ O B ~ I ~ I ~ C  

H.I.I. CY CIIOB, d o ~ m o p  ~ X O ~ ~ O M U ~ I ~ C K U X   tray^, Jfircmumynz ~ K O I ~ O , I I I ~ A U  

u opzu11u3~yuu ?lpO~L~lllJl~l/llOZO npoucreodcmea CO PAIf, ~ ~ O ~ ~ O C U ~ I I ~ C K .  

E-mail: nsusQieie.nsc.ru 

TE>I.4 1.IOMEPA 
9 5 

M sce x e  sonpocb~ ocraloicn. He cronbKo o'iio Denarb,". CKonbco G K ~ K  nenaibh 

c r r n b ~ b ~ i i  @ M ~ I . I Y ~ C I C M ~ ~  I . I ~ ~ I O C ,  ~ ~ ~ B ~ I U I ~ I O U I I I ~ ~  coo.I .ReTC:Tt~yu)11~Ile 

U I I ~ P L I  no A p y r m i  npo;\rblnmelrHbr;\r  o T p a c n m r ,  r r p l r ~ o n l ~ - r  rc 0.r- 

1 ta3ahl  0 6 0 p y n o ~ a ~ 1 l ~ ,  r p O 3 R U ~ l l A l  KPJ'rlHbIhllI aB;lpllf i>ll l  iI K3T3C- 

Tpo$aMkl,  - BCIIOhIH1,IXl C ~ W H O - ~ ~ ~ U ~ ~ M C I < Y I O  r3C .  HO 11 hIOpaJIb-  

Hblfi  M3HOC, OTCTaJIOCTb IICnOJIb3yeXlbIX T ~ s H o J I o ~ . ~ ~ ~ ~ ~  3al<peIIJIRlOT 

p a 3 p b I B  B ~ ( ~ ~ ~ I C T ~ I B H O C T M  I1 IIaAe>KHOCTII Q ~ H K U I I O I I H ~ O B ~ H I W  
~ H ~ P ~ ~ T I ~ I Y ~ C I C O I - o  Ko?vfnnel<ca  P o c c l , ~ ~  no c p a B H e H l r r o  c nepeno- 
~b1h1l.1 c T p a H a M I 3 .  Perrre~~re (1rn1.1 XOTR 6 b 1  c ~ l i r ~ e ~ ~ r e )  ~ T H S  npo- 
6 n e M  T p e 6 y e T  b e 3 o ~ n a r a ~ e n b a b 1 s  h l e p ,  YTO o-rhteqaro-r n p a l t r l l y e c -  

I<Il BCe a B T O p b I  ~ O A ~ O ~ I C M .  

M e p b 1  ~ T I I  H a n p a B n e H b l  H a  n p w s n e y e H l , r e  ~ . r ~ s e c ~ ~ . r u l r i i  B 0.r- 

p a c n p r  T3K c u e n b I o  ~ c o p e ~ ~ o i i  ~onep~113au1.11,r 1 . r ~  n p o ~ r a ~ o n -  
~ ~ ~ L I H o c T ~ ~ ~ ,  Y T O G ~ I  o6ccne- 
YIITb MaAe>KHOCTb 3 s e p r o c ~ r a 6 ~ e ~ 1 1 ~  I1 1 
R o ~ p a c n ~ ~ - n o ~ p e 6 l 1 ~ e . ? ~ x  3 H r e p r o p e c y p c o B .  B ~ J I ~ I C T ~ O ~ I I ~ ~ I - e -  

T l I K e  HeI<l?M l l ~ e a n o h r  AJIR aBTOpOB, I I S  *06pa30~16y~yu1ero~  CTa-  

JIII <YhIHble  CeTI ln  - S1llal . t  Grid - OTHOCllTeJIlHO IIOBOe nOFIRTllC, 

OChlbICJIeFII~IC KOTOpOrO, AyhlaeTCR,  ~pOFICSO,Z( l lT  11hl€,?lIlrO cel"lYac, 

XOTR B HeCICOJIblCIIS 3 a p y 6 e x ~ b l x  C T P a H a X  l ) e a ~ ' I I l 3 ~ 1 0 T C R  1111- 

JIOTHbIe nPO€!I<TbI. 

C yhlHbIh,l lI  CeTRMki CBR3bIBaIOTCR hlHOTI4e FIaAe>KAbl 3 H e p r e -  

TI,II<OB. OIIM, DO 3a.\ lbICJIy,  n O B b I C R T  COUI.l;lJIbFIOCTb nPOLIeCC2 

B ~ I ~ ~ ~ O T K M ,  pacnpenenemn 1.1 n o ~ p e 6 n e ~ ~ ~  3ner<~pos~epr111r,  
o ~ ~ c I I ~ Y M B ~ R  I~IHTePaI<TPIBHbIe CBR3B M e X A y  rIapTHepah,IFI 13 n 0 T p e -  

~ I I T ~ J I R M M ,  OH11 C M O Y T  dCahll.19 BbInOJIHRTb hlHOrIIe  A l ~ I C ~ e T L I e P C I < l l e  

(~y131<1[1.11+, y C T a H a B J I l l B a T b  T a p l l @ b l ,  O n e p a T k I B H O  IIpI. lBfi32tl iIbIC 

K CnPOCY H a  3 J I e K T P 0 3 H e p r I ~ I I 0 ,  a TaI<>Ke Y n p a B n R T b  3TbIAi CnpOCOhI 

3a CYeT ~ M ~ I < I . I X  T ~ P I . ~ @ O B .  Ha 3anane TaK>Ke CTaBllTCR n p 0 6 ~ 1 e h - l a  

BOBJIeYeHMR B 0 6 0 ~ 0 ~  HeTpaL[I?~I?OHHbIX ?I B O ~ O ~ H O R J I ~ ~ ~ I ~ I S  IIC- 

TOqHMICOB 3HCPI-MU, KOTOPbIe, Hafin53 CBOe bleCTO B ~ ~ O ~ ~ ~ E I ~ O R ~ H I I I ~  

npennomeaws 3~epr~rrr  B B l l n e  apacnpenene~~oi i  a r r e p r e r l r r c r r * ,  

C M O Y T  A y W I I e  I<OHI<yp13pOBaTb C 6 o n b r r r o R  3 ~ e p r e ~ 1 ~ 1 1 < o f i .  

T e x ~ o n o r r , r ~ e c r t a s ~  6a3a & n R  nepexona K ~ X I H ~ I M  C ~ T R M  yxe  
I m e e T c R  Mncr p a 3 p a 6 a ~ b r s a e ~ c 5 1 ,  11 C T O I ~ T   TO, npl.1 y c n o s l l l , l ,  YTO 

yXe MMeIOU1,IeCR CeTI.1 HaSOnRTCR H a  COBpeMel4HO.\I y p O R H e ,  H e  

T a K  A O p O r O ,  a ~ @ @ ~ I < T I I B H O C T ~  PIS BeJI1,IKa. 0 ~ 1 . 1  rI03ROJIRIOT 

314aYMTeJIbFIO COKPaTMTb nOTepl1 ,  yBeJIlfYkITb ICaYeCTBO I.1 I Iane>K-  

IIOCTb ~ H ~ ~ T O C H ~ ~ X ~ H ~ I R ,  YJIYYLUMTb 3KOJIOrEII0, ~ C I ~ I J I l l T b  KOI-(ICY- 

p e H r r a I o  co c ~ o p o ~ b r  n p o t r 3 ~ 0 n r r ~ e n e i i ,  YTO nonxrro c n e p x l r s a r b  

POCT T ~ P T ~ ( ~ O B .  Karc n o l t a 3 a n  O n b I T  p e a n l l 3 a u l l r r  n l l . T O T H O r 0  

n p o e I c T a  B I-. X L I O C T O ~ I ~ ,  c 0 3 n a ~ ~ e  yh1t1017 C ~ T I , I  ~a 1 h1.nr1 Lle.noBeI< 


