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,lJ,BOpHU1WB C .B ., O B1{U HHU1WB I'P .; EaAbtKOB A .A. 
IIp o r paMMHbIM CVlM y JIHTOp VlOH OCcPe p H Oro panno x ana.na zie x axie-rp oaor o ,J:\Vlarra30H a 6 
B crar se upencraancn t.r peay.m.ra r s : pa a pafiorx » nporpa xoau oro CHMyJHITOpa DJ1FI MO.n.e.ITHpOSaIDJ R 1-1 0 HOcqwp tW ro /-le lWMt'TpOBOro pazmoxa ua .na . Il o.ay-re ns: 
x n x ecr u e muae H cpa ntnrrern .m.re a UC'IIKI1 p a 3Jll1YHbIX CH f HUJI b HO- KO,1.0Bb I X I<OHCTpy K UHH , ncn o.n .aye r-u-rx IIpH n pOel(Tl l p OB UHHI1 pa znrorexun vecxax Cl1l'Tt:'M. 

'ueMOHcTp I1PYIOT<:H1l0 aMOiK i iOCTH Hahll W uporpa xi a upoaaun n Ma tL ab )1JIH peaJJH 3 ~ Ul111 CJ.U1YJl ,RTOpa VlOHOC¢epHOrOpan aoicaaana. OrUICaHa c-rpvrcryp aa a 6JIOJ<-c xp;..ta 

usu rr uuuo nno i : MO/leJHl, <l Tm OI\t.' npO,nE'MOHCTpHpOBaI-Ibl B0 3 ~to )f{H O CTH paap ati or anuon n porpaavn.r Ha rtpnvepe Cl1f Ha.J1 a Y.l\l H-8. 0 60CHOU,HI cn oco6 nOCTp O€l-HLfI 
r p3cPHKOB rro :\t l\ XOYCToi1~UIBOCTH n o p e 3 yn bT3T3M pa60 TbI CHM Y JIiI To pa . 

oaoeBCKUU C .M., f pUZO p tty K A.H ., KotteWKOB A .K. 
M eTO,J:\VlKa 060CHOBaH VlH Tpe6 0 Ba HVl M K nponycxaori Crr OCo 6HOCT l1 a perrnyexrsrx K aHaJI OB CBH311 a a OCHOB e M O,J:\ e JI I1 

06CJIyJKVlBaHVlH Ma pxnposaHHOro MyJIbTI1CepBI1CHoro TpacPVlKa 13 
P a CCMfi T1H1B3 IOTCR acn e x r e t :\TO,1 f' .'1Hp OBa HI1H n p o u e c c a 06CJIYiIH m 3 HH .A M3pKHpo s aHi-loro M y : l hT HcepB HCHo r o 1'}J<H,pHKa H3 n Orpa HJ.tl-IHOM y anc l3e,ll,OMCT BC' IlHOH cer n 

I1c P€';J,a ' lH ."J,3 HHb IX npu orpan u-u- uu on n p ony cxx on cn oco 6HOCTH a p enzi y e sn.rx Kali a JIOB CB R 3 11, 3 TaK)I<e M€TO,ll,I1"-le CI\He OCOO€HHOCTH peiu cunn 3 a ;l3 'H1 0 60C' IlOR<lllHH 

or peu o B<'lI m i i J{ n pony cxuoa c n o COOHOCTJ..J ap eunyer-n-rx KaI-I3 JIOB CBR 3H H3 ocnos e n por a oaapy erasrx J'p a HJ..l '-IHbIX OUe HOI{ l{a LJ e CT B3 OOCJIylKHna H HR C HCnO JIb30BaHl-'leM 

npp ll•.nurae:uoH Mo ;J.em1. 

EopoaY./lUH P.lO ., Eo 6poB A. A 
M e T O,J:\ VlKa aHaJIl13a pa 3BH3Kl1 rrpOBOJIOt.jHbIX aH T eHH M eTO,J:\OM M OM eHTOB C VlCrr OJI b30B a HI1eM Bblf10 JIH eHI1H 

yCJIOBI1M Henp e p bIBHOCT I1 3 a p H ,J:\OB 18 
B CTUTI>l' IIPHBO,ll,I1TCR I'ipa 1'KHtl 06;JOp CYUJ.e CTB y lO lU,I-1X M eT O.r\HK p a cser a pa.'3BR3 KH a -rremr 3 M J1'jV r e pa H p eucrrro p a He npe ,ll,HaMepeHHb l X nosrex . Il pezi..:IO)J{ e H HOBblH 

<:II O('UO pa c-rcr a pa3 BB 3 [( H n pOB OJIOYH blX a HTeHJ-I nyr e ra p eureu n a YlHT e r p a Jl bHO r o ypa sne a u a n n a npOBO.TlO 'LJHotl C'rpyl{ T y p bJ M e T O,ll,OM MO:t.tCliTOB C Y 'IL'T('IM B hIflO: lH e H HB 

.:.lOJI( IJt HHTe~·l bfloro rpa a n -m o r o yr:: IOIIMH He n pep bIBHOCT H 3 a p R)],OB B M e CTax 3 JIe KT p W-leCK Or O l<OHT3KTa CE'I' MeI IT OB ;'~HC Kp eT H3a Lt H H Me)i( )],y C060 ~1 H I I :>W CTe COE':U1HeH HR 

c fml"pY~O"'H lJJ :\1 conp OTH UJ I t' Il ~H.~).t n pm' :\lHotl: a HT CHHhl. ITPOBl',.l, PU c p a s t-1I11'e Jl b Hb l H a Ha JIH3 p e 3 Y JIbT3 T OB p a c -re r a p a 3 BR3 101 npel\J1o:}(( eH HbI MJ1 I.f p a n a e e J.f3BCCT ltl> I:-'U1 

t.tUCJle tll l bJ:\iJ1 VI a Ha JIMTHl-leCK MMH ;\lL'To:(a~ lJ1. I I p o ":l l' :'>'tOHCTp l1p oua H bl n e rco r o p s te crrocofi sr e e y neJJJ1yeHI 1H, 3 Ha JIH.3 K0 1'Opbl X npo u a n enen C ~1 CnOJlb30BaHl1 eM 

n p en cr u uneus o a Me To,nH I<H . J' ~O Ka3 b rB 3 eTCB B b IC01{ a R TO t.lI-lOCT b np eztna ra eaoro n o nxozia. 

Tapusc E.H ., PamYWHJlK B .H. , f ./laabttueB A .E ., TJlnKUH U .B ., COKO./106CKUU AB. 
Il porpavooro-arrrra p a THaH pea JI Vl3 a U;VlH Ha3eMHOro nc eanocnyrnmca 25 
P a CCMaTpJ1B310TCH o co6e H HOCTH npo rpaxr xrxoci p eaJIH 3 3 l..{H H ¢Op Ml1pOBaH MH H3BHraqI10 HH.bI X CH n- IaJJ OI3 n Ce B,ll Oc n YTI-IH KOS Ha 3 eM HO( ' p a ,uHO Ha BJ1ra UHOH I-JOH CHCT t.:':\1LI . 

TIpUUl.'/ \e Ha nporpa xn mu a Mo ,ue JIb cPOP :\l ltpOSa UI1f1 aaeara uuoaa sr x CU r Ha JIo n J...1 3 n nap aTH o e 0 6 0 py,nOB3 l:i He , OCY lU,e CTBJIH10llI,ee r en e p a umo p a l.ll1 0Ha BHra u.J...! OHHO rO 

c u r u ana n Cf>fi ;U)Cn YTHJ.I I'ia . 

IlCUHCKUU C.A , 3103UH A H. 
Oco6eHHOCTl1 peWeHI1H aazra-nr BbI60pa ny'reri 11 Ha3Hat.jeHI1H ,J:\JII1H BOJIH B TpaHcrropTHbIX ceTHX 

Te,neKOMMYHVlKaU;110HHbIX CVlCTeM co cn eterpa.m.asn« yrrJIOTHeHl1eM 32 
B CTU1'be onHCbl Ba lOTCR o co6e HHOCT M H 0 6 I! llH' I lll/1XOJ-lb l K p eWe lU1JO aa zi a -n: Bb lo o p a ny-reri H Ha 3Ha 4 CII HR )J.JlH H a o .nn B T paHcno pTI-I b lX C€ 1'flX CBR 3H c o cneicr p am.usne 

yrr..10TIIt 'HHe :\1. 06p a lU,aeTCH UHl 1Ma HHe aa sonpo c p e3e p BHpOBa HHR c n ex-r p a .ns m,ix Ka H3 JIO B H Bb I6 0 pa HE'CKOJJb K HX He 3a BH cH Mbrx M 3 p W p y T 0I3 COC'TUJj.'I L'H J.1H x aaa .no a. 

Ilp «..'J,J:am eTC.:H HCn OJlb3 0B a Tb ;P H p r-urenua 31'011 nonaana-n r l' lI l -'Hl1aJU I 3 HpO Ba Ifl II .l e MPT OJlbl t-1 3 OCHOBe an ropsrrvu Cy poanne. Ilpn p eur exau n O,' t:l a ,'l aI.JH Ha 3 Ha "'le HH II 

; I,JU IH BOJlH otipauraerca BHH Ma HH e n a B03M OIKHOCTH MeTo .u:OB p aCKpa CKH rp a rpa .uJIR 1100ICIW o rmue a n snoro P {' I I IC'l ll t R. 

Acmaxo6 ,l{.A, KyapJlWOB M .cP., T'icaicee A.E. , f OHtW p OB O.A 
3 KCn e p l1M e HT a JIb HOe I1CCJIe,J:\OBaHl1e :mepreTVlt.jeCKVlX n o -r e p s CXeMbJ cPOpMl1pOBaHI1H r p y nno s o r o H a B VlraU; VlOH 

HOr O Cl1rH a JIa r JIOHACC 39 
IIaHHa R CTa T b R n OCUHlI l <.'H a 3 J( l' 1I<,' p H Me HTa Jl b HOH npOI3e p h'e c n o c ooa cPOp M H p OBa HH R r p y rrrr o a oro Ha BHr3l..{HOHHo r o CHfNaJIa r .nOH A C C , 06"bt ' /U I W I I011w r o curna rru c 
llaC1'UTllblM 11 KO}l,O.Rh IM pa :J;.le~'l'IH1e :\ot. il JlR ,ll,OCT H' H:e HHH n OCTa H.lW I ll-t0I1 u.(' :1li 6blJI C03)laH .nafioparopa sut CTe H,u. C nOMOllJ,bID x o r o p oro 6 bl JI H n p OBe ;J,eHLI H :n tepeH HH 

napasser pos 3He prCTW~eC J< l1 X n o r e ps npn cPOI )MHpOBa[-J H~l rpynnoso ro astpo aue unoro u a anr a unouno r o CHrH 3Jl3 , <I Ta JOI{(' COOTHOW 0.H lt R .:\ofOU lH OCTeH CHH JaJl b H bl X 

KOl'rUm He HT n p a npOXOJI(,ue HHH t.lep E.';J o r p a u Yfl-ll11'l': l lJ. B cr arue n pos e zieac cpa s x eune pe3 y .JlbT3TOB r eo p eru -rec s u x H 3K Cm' pYlMeHT;1.'r]b HbIX H CC.JIE',n.OBaHH H np06Jle Mbi 

epOpMHpOBa HH R rpynnouoro HaSHrai lH OHHoro CHr H3 JIa . 

COBemOB S .Il. , Ttimapuuscoea T .M., U,eXaH06CKUU B .B . 
3aIl..\I1Ta OT a-rare MapwpyTl13aU;1111 B 6eCnpOBO,J:\HbIX CeHCOpHbIX ceTHX 46 
Il perurar aerca ~.u.·1 '(J ,"1, ~H:l llI, H 1' b [ 01' 31' 3 1( Mapw p y 1'H3al..{ I1H B Gecn poe oznu,ix Ce HCOp l-lb I X c e TRX, o cnoa a am.ni Ha ME:TpHLJeCK H X x a p a xrepncrn x a x , no.ny xacsn .rx B ann e 

crHTHCT M4.e CKHX ..u..a HH bI X 0 B,1ai-lMo ,ue McTBHH Y3,flO B CeTl-1. 

Cucuee C .lO., CUHlO1C A)J,., OcmpoyJH-O B O.A 
Teopesra 0 MaKCI1M aJIbHOM BepOH THOCT I1 OWVl6 K l1 KO ,J:\ a B ,J:\VlCK p eTHOM W VlpOKOB eI..IJ;aTeJI bHOM KaHa JI e CBH3Vl 54 
P e ay .1LTa 1'bl p aue e ony6JIl lI ~OBa H H bI X p a60 T CB fT3a J-lb i C BUe Jl eU UL' :'l Mo.u e JII1 unrp or coac u ta rensuo r o Ka Ha JIa, nO Hfl TU H COB ~t('l'T lI o tr J.-1HcPopMa u,HH , HH( ; IOP M a llSlOIl It Oi1 

eM KOC"Tl1H He onp e,nC'.1C'HII O(' T I1, a r a tose C l-l0l{ a 3 a TeJI b CT BOM 06p a THo t"1 T eope:\ol111KO,ll,HpOBaHUR. B bJll o : u ,meTC.R ,ll,OIG13 a Te J1b HaH o u enx a :'.ta l<<.'I1:\fa,llhIlOii Ue pO RTtIOCT a.l 

OW HOKlI xozia B u c c.n r-zi y e sro cr Ka H<I,1e , KOTo p aR He o oxo,u HM a ;,VI R ,uOKU3a T e: I LCTBU IlPRM Ot't TeOpez\l LI Ko.nHpO Ba HH fI. C OBOKyn HOCTb n o n yuemu.rx p e 3 Y: I lJT a 'r OB p a 3BIIB <'l{' 'f 

lI CC.1 t';~onnllltR u :, ne CT HbIX Mo,u (, .1 e ~1 UJ11 p OKOB e lU,aTe JIbHbI X Ka Ha JIOB H o 6 CC'lle 'LJ HBa e T Y CJlOBH H OLteH KJ.l HH cPOp MULJ.HOHHOH 3 cPcPe KT IIU HOCTH . a 
Ka3apJtH M .JI ., Pu x m ep A .A., IlJaxpaJfWHbJlH M .A. 
M a Tpl1 t.jHbIM 11CI1MBOJII1t.jeCK VlVI KaJIbKy.nH T OpbJ 11 I1X rrpVl MeHeHVle B U;l1cP POBOi1 o fi p a fi o nce KOCMJ1t.jeCKI1 X 11306pa 

meHVlM 60 
Ilpcztaara erca xrero..1 11Ka Bbl Y:I1C'.1e H H H H H,ueKCOB 1l0 JlCTHJlafOU\L'H n OBepX HOCT H KOCMH I..J e CKU X H3 06pa}l<e HHJ..t C Hc n OJI b 30 Ba Hl1e M «a m. xy.nnro pa. npIIBC':J.e HO 

n p CJ\CTa a..1P II YH·' :.t;rrp ll l.fHUr O !(aJl b KY JUlTOp a H o o ume a c nex r i- r CBMB OJI I1"'l e CI{oro I( a JIb KY .: I} IT Op a. J([l K ('OCT3 RJI .RfOllI,I1X x an s xynnr opa J(o C:\Ill '-1 e CKH X H3 00p,D-Ktm m 1. 

Onaca n.. OUI W1H cxew a Ka JIb l( y JJRTo p a . OCHOJ3Hbl e 6 JIO[( H, sapH3 11T ynpouteiuron np orpase-nro fi M O):lE' ~'II1 H n p u rae p s r KaJI b l(Y: lHU. H H HHJl eKCOB n o n c ru.na ro u te ri 

nouepxuocrn n lI f' i-i. 
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CflIW2UH B.A, HOBU1wB AH. 
o peWeHJ1J1 ypaBHeHJ1H BJ1Hepa-XOn¢a B 3aMKHyToM BJ1.L\e 70 3m 
Ilpennoace u ue pex un OT npeacrauncn u a HH T e rpa JIbHOr O ypa aaenua Bnsep a-Xondi a K np eztc'ra anexmo H HT e r p aJIbHbI M y pa a ae xne ja Bo.m.r eppa BT OpOro pozta c 06c 
pa3HOCTHhiM R..'lpOM.Or ouoano..na.nopeWJITb era Bnp coop aaoaaann Jla nnaca.K oppeK1'HOCTbpeureuu n Bunae oop' 'ruoro pe ureruor npouepena 1"U..' b IW .aJI R cn yxaa. xorzia 

MM
i u rr ep nanur np e;):e ll T1 ~l'iK Jl Y nocryn a rouuoau 3UJlIJKa Mil 1-1 o6CJ1y)tnma HI1R pacnpen e.nensi rIO ;}Kc nOfl(' Hll.HaJlb HbIM 3aKOHaM. Ilpoae p rca npaBHJlbHOCTI1 n p ene.m.m. rx 
3HUt lell l1ii pacn pt·,'J,t' .'lI ' It Wl I3p eMet-Jl1 O)f{I1,1laHHH 06CJlyfK l-'JBaHI1H npoaea eu a Ha oc aose cP OpMyJIb l [lOJIJlU y e K a-XHHYI1Ha. Taxxc e npnsezien o peur ex r« - ypaBHeH"IR C 

Pacc 

o6p a 
np J:Ml'HCm IC!\1 xa pa r-re pucr u -rec xn x cPYHI.:ltm1, Pea ynt. rar sr HCCJlelJ;OB aH l1R M o r y l' Ob ll' l> I to: IP3Hbl npn pa ap a oorxe a .JTrop J1T M (tlyeCKo ro o 60.C npY C'HH H Cl1 CTeM MaCC OB o r o 

06be
()6C .~ IY:'I Ct·1Ha HHH . n I\ a 'leCTU L' K OT Op b l X xt o ryr usrc'ry rrar s 11:JMep Ml'e.JlbI-lbl e Cl1CTeM b J, npl1MeH He M b le JJ.JIH 113 yy eHHH 11 l....IOHMTOpVJI-lr a 5bICTpOnpOT e Ka W lll) 1X npou e c c o e , C 

yye TOM '{ p t: l! OUa HH i~ t~ .'lH JI;l M M4 e ClW VI COCTa BJH UOllleM nor peum ocrvr COBM e CT Hb l X M3Mepe HH VI 

LJey: 
Cae1-i'lW M .B ., MQ./lUKOB AB., A Bpa.M.e1-iKO B .C., HCU1-iCKUU C.A. D o) 

B .l\aHe ripoce-reaa a MO.L\eJIb .L\J1arHOCT J1pOBaHJ1H KOMnblOTepHblX J1H~J1.L\eHTOB Ha KpJ1TW-IeCKOM 
T O'l..fH 

J1H¢OpMa~MOHHOM J1Hep p a CT p y K Typ b l 77 nJIa ii 

Pa ccsurrpuuaerca M Olle JIb Jl Ha rHOCT HpOB aHIUJ xosrm.ro're pmax HHlt.H: l l ·II T OO, epl1 KCl1py e Mbl x na o Ob e l·na x l{ p I1T I1Ll e CKOM I1Hep o p Ma W1 0HHo i1 (tIHeppa cTp y ln y p b l 3cPcP 
Onpo... e";: .iJ(' TCH cr py rcry pa ;\W Jl.e Jl H :111a r HOCT 1 1poua HH fL IIpHBO.ll HTC A onuca a ue COCTa BHb l X 3JIeMef-lTOB M H X l{a3H 3 '-{e HJ1e. OC HOBO~i M o.n.e JI I1 ,n;H 31' HOCl' l1pOBa Hl1 R 

HU .'lHe TC H i\O:-'I Ul1 Hl l pO Ba H Ha A I1CK yCCT Bl'W fa ff H e h p OHH ClR cer s. 
AHI 

BOU1ie1-i1W O.B., LJepHo20p OBa KA . U J1 
B CT 

PBCWMpeHMe TpB.L\M~MOHHWX MeTO .L\OB J1 CCJIe.L\OBaHJ1H qYB CTB MTeJI bHO CTJ1 MO .L\ eJI eMOpraHJ1 3a~J10HH O -TeXH J1 qe C K J1 X U ,~l1 U 

Tex nCJ1CT e::v1 K J13MeHeHI1IO He3 a BM CJ1M b I X ¢BKTOpOB 85 
<1 T eB crun.c npose nea a Ha JI H3 r p a nnuaomua x n O!lxO.l1013 K oue a xe '-IY UCT UllT e JlbHOCT Yl 3a B J.ICH M OH nep el\'l e l-lHOt1 OT H3Me HeHH H ct>aKTopOB ee on pe ne na ronmx. B peay.n..ra-re 

J1(,C~'l e;lOBa T I 1 1 H Bb I RR ..1:P l l b l cyutccraenas re orpa ua ueuna Tpa.n.J.1llHOHH bI X MeTOllOB . O llHI1M 1t1 3 r JIClBHbl X H e,nO CTaT ROM HU.1 He T CH T p eO OOa Hl1e cr poro n MaTeM31'H 1 Ie CK o t't l\llcP 
epopMa ."l 113a UI1H 3a OH CHM OCT U nccn enyev s rx n epe MeHHbl X , l..JTO ,neJIaeT He B0 3 MOJi<Hb l ],o1 n pu a e aeuuc ziaaaoro JtH CT p y M eHTa ,n.:1fl a Ha JI Jt3a c~1n6o epopMa JI l130Bill lHbl X rvo ru 

aa ,ml'-I UCCJIe,nOBa IH 1R Opra HJ13au.U OHHO-TeX HI1l..JeCKHX C I1 C Te~l. .lIJIH p a CW Hp eHH fI B0 3MOJi<:Ho cTe ti npl1MeHeHIH I HH c Tpy M eHTa aUTo p OM 6 b l JIa n pe nn oxce aa ).tCTO,l1It Ka peay 

np oacaenua a Ha JI H:"Ja \.IY B CT OHT e JI b HOCT I1, OCf-IOBa HHa R H3 Ma TeM aTl14e cKo ti T e Op H I1 11C'l..Je T I( I1X MH OJtCe CTB}l a ex er xoa JIo rHKe . O TJI W -IHT e JtbHo tl o c o 6 e HHOCT b TO rtauxoro 
nonx ona f1B.l ' f1e TCR TO, YT O B r<:aYPCT Be 6a30BOH Ma T e Mal'H l..JeCKO H M Olle JIl1 l l Cn OJI b 3YE 'TCR ne-rerxa a np on yx uuoxaa n M o ,n;eJIb . K tl Ff<,1 b H1 q)aKTOp M O/ l.f'JIH :>.!O/KC'T 6 b lT b Mu 
lIpp:~ (,Ta n"leH JU t Hr BH CTl1y e CKOi i nepeMeHH OJ'1 c o cnceri epYHKllHeH npHH a ,u.Jle n {HOCH1, a C13R3b 3C1BI1CHM 0 i1 n e p e Me HH o t i or He3~Hn1CHM " l X on ucr.iuae rc a 6 a3n j.i np au n. r, KOI
('OCT<.1 B.l1e ItHofl nxc nepra v u. 1:3 c'ra rue np ezi.sara er ca a JIfOp J1TM nposen ea n a a liaJI H 3 3 l..J Y B c T B VlTeJIb HOCTH C H e4eTJU IMJ1 nPrx~ :'l e J lll h l :-. tI1, paccuor pe us i cn ocofisi 
n Of3b I W e If HH H al'~'l f1,nHO CTH M eTOJJ.a A.( 

B CT 

JlI1T t.JI.OpOXOB A .H ., f OWWpOB All.
 
Bstriop On T J1MB.nbHoro no Kp J1TepJ11O rOTOBHOCTJ1 J1HTepBaJIa Me:>K.L\y aTTe CTa~J1HMJ1 :naJIOHa 89 
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B cr a-n-e p a CCM UTpl1Ba eTCH nopanox YCTaHon...1e HH R M e )t <n OBep01.JHbr X J1HTe p Ba JIOB 3 T B JIOHOB 11 n pe;1,..'mraeTCR nonxon K Y CTa HOB.1IPIHt IO f\W :iI ( 1l0Bep04 Hb IX HH Te p BaJIOB 'lHcP' 
n o K pl1Te p l110 r o TOB HO<.:TH llJU I aax ps rr erx CH CTeM . K OMI 

CKBOPlf06 JI. .B ., KpaCH0uteKOBC .H . 
MO.L\eJI J1p OBaHJ1e ynpBB,neHJ1H .L\BJ1:>KeHJ1eM CBepXMaJIbIX KO CM J1qeCKJ1X anna p a T OB OT H OCJ1T eJI b H O ~eHTpB Macc C 

J1CnOJI b 3 0 Ba H J1e M a 3 p 0 .L\J1HaMMQ e CKOrO MOMeHTa 93 rm 
Pa3pa60' r a H 3 M O,lJ.e JIb ynpaS.' [PH HR 0PJ1 CliTOl ll l1e i1 CBe p X M a JI b l X K OCMW"le CK I1X a rma paros (CM KA) C HcnOJI b 3 0 B a H He M a 3p0 ,lJ.HHa MH '-le CI<oro MOM eHTa CH JI b l. 

IIpf' .ll CT a fl .fl f' Hb l peayn sra-n.i :\lO Jl C'.1 I1p OBa Hl1FI BJIHR I-IH H nOJloJtCeHH R ueurpa Mace H y r.na a TaKM (rauraxca) ,ll,JlR 3a ,ll,a HHoro ,ll,IWna :30 H3 Bb rCOT op6HT CM KA Ha On 
c y M MapHhl H. :\1OMf' I IT a3p o ,nI1JI<1;>.111YC'CI<H X CH JI .. opt' 

Heal 

MOCKBU1-i B .B ., MaCQ./lKU1-i A .A ., KO.lleCHUKOB KT. 60Pl 
<13 H 

MO.L\eJIb nJIB HJ1pOBB HJ1H J1H¢OpMa~J10 HHOrO 0 6M eHa B Y CJI OB VlH X CTPYKTYPHOM.L\J1HBMJ1KJ1 CeT J1 K O CMMQeCKO~l CBH 
60 Pl 

3 11 10 1 yC K C 

P a CCMaTpl1Ba lOTC A so rrpocr.r nxauu p ona a a a n e p c :laY I1 H H epo P Ma llH I1 B Ce T M.I<OCM HLl e CI·wti CBR3H C /l,1l1 fa :v1I1\.leCKI1 H;1).1CJJH Kl w.e MCH CTpyKTyp OH, :V1:DiC'I IPHHe crpy icrypsr no M 

ce-rn CRH3 a HO C n t' pPMCII IE'II I1E'M I<:OC M I Pf € CIutX aunaparos CJ1.H3 H, Ha OCHOB e a J-la JI I 1 '--~a H nporuoaa ,ll,Uln K e HH fI IWCM (tI1.J e CI-01X an nap ar oa nr.r zre..1 RIOT CR H HT e p Ba JI b l peKe 

nOCTO HliCT Ma C-rpyl":Typl ,1 C(' 'I' l1 nepe.t aut v1HepopMallHK. Hcnorn.aoaaune .n.e I{ OMn o 3Hu,HOHH b IX 3 .nropHTMOB nJIaHHpOBa Hl1R npuno.urr K B0 3 M(J)I<JTOCT H He :3a BH CH ;\1Or o 

nJTaH.'lponnH I1R neponaui J1HepopM allH'1 I1Cl i1H'I'epBaJIa X nOCTOHHCTBCl CT PYKTypbl H xoopn nna uun :) THX pe ure-nrn Ha OCHOBe yxe r a T e X HH y e CKH X pecypcos IW CMH Ll e CK H X 

anna paro n, ncn orn . ay eat.tx H3 sceM (tIHT epB a Jl e yrrpa e.ne a ns 

Ii :0],I:0:XII:)i1~' i 'I ,.~ 

BypaBlfeBA .B ., LJ;BemKoB B .H . 
TeXI

06JIa QHbi e BbIQvlc.neHJ1H .L\JIH 6 0 JI b W J1X reonpoc-rpaa c-raexasrx .L\aHHbI X 110 COB 
[; (J.llbWHe ziamu.re W HpOKO n pC,ll,CT a BJI e H L I n pl 1 t \(T) l ('/~OB aH H M ,3eM,,11J 113 KO C ~lOca npn Ha 3 E'M HbI X L1CCJIe.n.OB3HHR X 3TO naer O(' HO l3aI-m e roaoprrr u a 60JIb lU H X ynp, 
npOCTpaH{'TB{' IIHbI X ziamn-tx . 0 OO: 1b UIHX rcon poc -rpaa crucu nu x .n.aHH bI X VlJIH 0 6 0 JIbW I1X rc ona um.rx. B CT ClTb P npl1BE'llell a HaJIH3 npl1~l eHe Ht 1 R , OOJl a Y Hb I X Bbl1.J(tICJI e H J.1 H KOMI 

n .na p e W e HI1H ;m;W'--f 06p a 5 0 l'K H 60JlbW H X JJ.3HHb IX. 3 T O"l' nozixo n rrpJ1 Me HH M n pn p e ureuuu npyr ux aazia -r B OOJIU CT H npHM e H e H H ft 60JI b WH X n pOC T p a HCT Be H Hb l X JJ.aI-lHb rX , a BTC 

Ta [( H X xa rc YMH bl e r opozia 

3aXap.R.H lO. f . 
MO.L\eJII1pOBa HJ1e pJ1CKa aeypoxcaea K npOCTpaHCTBeHHOM H e O.L\HOp 0 .L\HOCT J1 B.L\anTa~J111 arpOT e XHOJIOrJ1QeC KJ1X 

peWeHJ1M 116 
Pa cc xtorpeaa r e OCT a THCTH"4e CKaR Mo;t( ~ .n:h pHCKa s eypoxc a ea K npOCTpaHCTBe HHO Bpe M e HHO H H e O,ll,H Op O,lJ.HOCT I1 C :v t l e TOM reoH Hq x >p MaTHi<:11 np» n.JlaHHpOBaI-HU-1 

alla llTn l ~ l l H a r p OH ' X HOJIOr U 1IP Cf':1I X p e l u eHH C". C ¢OP:\ I YJ I H p OB3 Ha a a zia s a OlleHKH napa ~leTpOH , B X O,nR W l f X B p a c upezre.neu n e M O,n( 'JI I I B yCJIOB H HX I I pl1:'ll e H L'f I UH 

crpa rerua IJ JW Hl I POU:.l HH R V1H,UHOt I;J.y aJIbHor ·o arponpnev a no u.eJIeC006 p a 3 HO(' T i 1, Ha OCHOBalH1H :\l eTO,ll,O':lO rJ1H paccsi o r p e u a 3 <t;ta ' IU a nOUh ll u e HHH P(tICE<.l neypo x ca e n 

npu COBpeMeH lI O:\-l KJII I :,-,a Te , 3 Ta K iKP n OH CI<: 3 epepe l{ T HOll b i X nyTet1 y ~teH bUIe H H fI Cpell I-TeKU<J. :.-Ipa n ,p-l e CKo r o Ol' l<:JIOH e HH R.. cyur e craexao n rmaiourero Ha y p oaexs 

I<JJYIMaToo 6 y c Jl 0 DJIl'H l l bI X pHCKOB , YT O H B~· I ReTCR B a ) I{ H e l 'l W l-1M epaKT o p OM C U,P-'l bI O n o a s rure n n a YCTOl1 l..Jl1..B OCT H y poxc a e e 

AcaooB X.r., A 6ac3aoe CP T . 
fpa¢OaHaJIJ1TJ1Qe CKJ1M MeTO.L\ KOMneH ca~MM BJIJ1HHJ1H aTMoc¢epHoro a3p0 30JIH n p n npOBe.L\eHJ1J1 J13MepeHJ111 

MaJIbl X r a 3 0 B arreocrpe psr C n OM OI.l..J;b lO rJ1nepCneKTpaJIbHblX COJIHeQHbIX epOTOMeTpOB 120 
CTaTb.H n OCBRw.eHa npe ,nJIO:Fl W I IIlO:\lY rpa(l)Oa Ha : It1 T W ICCKO MY MeTOllY KO).lIIe IlCU lll1 H BJIJ1HHI1H a T Mo c epepHo r o a3p03 0 JIH npu n p o ecncnnu H 3 M epeHL1VI :\ta .~ I brx r a 30B 

a TMoc¢e p b l C n OM OLUbTO rnnepc n ercrp a r n .a e.r x cO.~ llJ eYH bIX ¢ OTOMel'poa . Orw exeno, YTO HeC~tOTp H ua npl-IH R T U e Me p 110 yCT p a H e HH ID BJI HRHH R arra ocdx-pao r c a:3pO~OJTH , 

n p ofin e vra n UJ1HOro YCTpa HPI l l l H aroro n ; I H RHH fI B f l1 n epCnPK T p 3 JlLH b lX CQJI He 'll lhi X epOT OMeTpaX OCT a e T Cff a ln yaJIb HOVI. P a 3 p a 6 o Ta H rpa epoa I-laJI I1T I1l..J e CKml MeT O~ 

II p a I<T H l..J e CI<I1 n OJI HOro ycrp 3HeHH R UJ1HHHt-1H aT;\tOcq,e p Ho r o (l :JP030..1H H a p e 3y.JTbTaT fl1nepCrre KTpaJIb Hb l X CU,'l He 4 IiO- cPo T OM e T p l-1LI PCl<H X H3MepeHl1 H 13K.1 IO y a lD l llu il 

u ce6R 3T3nbr: (a) npOBl ' ;J,{ 'H I1e l.Je T b l i H_-'XB OJIH OULI X COJ1lil'LU lO - epOT OM e T p H 4 eC KH X J13 Mep e H vH1 ; (6) D p o Be.n.e l-lHe r pa ep w 'I e c lw i ,i ll ponp: ~ypb I Bbll.H1CJ1e HH H OIl'I'I1Y e CKOH 

TO.JILUHH b ll1Cr JJe;'\yc :,IOI'O r U:J(l. C OCf{lHJIeH oneparlHoHH b lt'1 aJTrOp l1TM pea m ·t 3 au,HI1 n p e,nJlQ):KeHHOrO M eTo,u a . 
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70 3U1i06be6 B .r., LJUKYP06 B .A ., Il onoe !I..B . 
:>0,13 C 0 6 o CHOBaH l1e c T p y K T y pHO- ,I:\e CKpI1DT I1B HO rO Me TO ,I:\a ,I:\.nH onepaTI1 B HOro xorrryp a oro pacn oana aa a na 11306pa)KeH 
KOr.l :.l 

11~ 126 
nbltb:x 

Pat'CJ..taTpl tBa IOTCH OCHOUIIIAl' nozixon st K P(' IIl € f-1I1l0 3a,n:a'-lH pacuoauananua t1306p a :rKeHHtL Pa Cn03Ha13aHI1e H306pa>I{erlK r"1 r p a x r yerca 1:<31'( 3a,ua1.-13 pa cn oaua saunn
film c 

06 p U30B. 060CIlOUbl BillOTC} ! t T PY I\TY P f-lO-;lPCI<:pl1 n l'I1BI-I bm Me TO;.I H Mo.n;e ,JIl1 npco o p a ao ua nn a 11306 p aJK e HVlH. Pa CCM3 'l' p vlBaeTCH xione.m, I1C'TOI.-IHHI<a H HcPo p Ma n lIl ! 0 6 conoro 
oO"bE:' I\ T <.1 X H <.l () ~1 I Ull" I [ WI. Ilpertnara er cn CT p y K Ty p H3H MeTpHK3 )lJIH a.t rop urvra Cp aBHeHJ1R KO HT y p OB 06'beKTOB B BI-w e ueno-rex CVlMBOJIOB I1PO H 3B OJIb HOli ; t:JH Hb l . 

:::COB, C 

LJep1i06 11.B., n em YX06 C.A . 
IIO,I:\X O,I:\K onpene.ne a mo 3 M nl1p l1'-leCK Or O K03epcP l1~ l1 eHTa nOHI1:IKeHI1H TO '-lHOCT I1 Ha 6 .n1O,I:\eHl1l1 rl1pOTe O,I:\o.nI1TOM 132 
B JtLtll llu i i (;TllTL C OOOCHORh lB ft eTCFl ncn x o n K onpene.n e xnro 3 M n l1p W -l e CK o ro K03cPet:Hll..(J1e HTa n Ol -1J1)f(e HH,A T O'1Il0C TH HaOJl to ,ne H1111 ru pon-onon uro« . OOOCH0 13bl 13a eTCR 

~ KO~ 
TO' lHOCT L 0PHPIiT l lPOU<.I ll l1R I' llp OTL'O,nO':lllTOM , 1.11'0 n03 130J],A eT rrozrorrru K 060 Cl-10 13a HH IO T pe6oBal-I I1H I{ :'\1('TpO.no rH'l.fec KoMy 06CJlY,l\1 U mIJIUO n l p OT e o ,nOJI IlTOB H

77 n nauu pona umo n l pOCKOn l1l-JeC I{ H X Ha 6 ,TJ lO,ne HHH C n 0 3 HUUJ1 o6eC n e'-leHI1R 3aA3 HH o ro pl':lyJl b TaTa o p aeHTHp OBa HHH , CJl e A OBaTeJl b HO H C 1H):1l tlUUt n OH1l lI I I f' I II1 f( 
:-rypbT, ~q)<pcKTlIIn locTH ntpOCKOllHl-Je CI{Q(' O opueurnpoea uun. 
U.1 IU IH 

A1iapee6a a.A ., BYJLZQK06 C.B. 
U l1cPP OBoe M O,I:\e .nl1pOBaH l1e n p n npOeKT l1pOBa HVTI1 T paCCbI :lK e .ne3Hb lX ztopor 136 
B e ;:,tT bP npunenen a Ha JH13 ~1L'TOllO B UH(ppOBOr o MOlle JlH p OOaHHfI , n p ltMe HR e M b lx npn n p o e KTHpo B8 1·Ht H »cene aus rx )10 por. OTMe l.l a e TCJJ M I-w r o o6 pa311e rpa tcropoa. 

:K I1X BJll1J110111IlX aa nocr poeune u,H¢ p o 130 i1 Mo,ueJtH M eCT HOCTl1. On uca uo npe l-1MYll.I;eCT130 u arppoar, rx M Op,eJI eM nep .."','l l<a pTo r p a q H11Iecl 'HM M tl Te p » a.r lO :\l , J!IC<.·~ne ,no 13 aH3 

85 TCX H(lv'10 r H.fl n O.HY'-IeHlilfl L.H1epPOBb l X MO JJ.e JleH C ncn o.m.aosa uuovt B0 3 JJ.YWH oro .naae p uoro CKa l-B1p0 I3a Hl1 f1 H a 3 p 0 cP0 T OC"beMI<:tl. P8 CI( P b WUIOTCR Tt' XH O:1OrI- 11leCK H e 

Ih T i;lT C n n,,)XII Yjl ·l e CK l1e OC06C!l HOCT H JI:l 3e pJ-lo ro CK a l-lI1 p OB8 HHFI . Om1t' .HI IW:\IIl,:1. e I<:C reoncanxcc xn x. 8 SP OcPo T OC'b e :\oIO 'I HbI X . cPoT(J r pa ~ I:\1l!'l'pl1'-IeCKl1X p a 5 0 T no non y-iemrro 

CCKOf l 4 HcPP OBLIX :-'1O.u. {, ~1 (' ii , Ornrcaru. i Il p HH l..{H n b ( np os eneaua paoor. I'acxpsrro cozte pnca uuc rr -xuuuecxoro npOeKTl1pOS aHHFI paOOT. O n J1Ca Hb l np u nu nns i nocrpoe uua 
lIU1hl X rconamu.rx 13TaKl1X p a OOT<lX 11 npuuu an si no.ny-reun n U H cPP OBOl l ;I.'iO)l.eJl H MeC TH OCT I1 C H(·nO." b 3 0 Ba H l-leM n aae paoro ctcauupoea aua H a apochorocue xncn. Il puucne as r 

°A JlKa p e:i Y JIhTC.lTh I J Kc lIepHM e u l ·a . TI OKa3 a HO, '-ITO IlJlfll<OM n Jl e KCHOro uu dip os oro M OJJ.e Jll1pOSaI-lH R OOJIe e np uraenn xn.r r e o H H cPo p M8 T II K a I I r eOJ1 HcPopMa lJ,11 0 HHbf € T e X HO,JIOn lJ1. 

unroro 
5 J.,IT L MUm bKU1ia H.H., LJe"lU1i A.B . 

)aBU~'I , Eouuern-yansaoe 11 .nOrl1 '-1 e CK Oe npoercrnpoaanae re0I1HcPopMa ~ 110H HO~ 6a 3 b l ,I:\aHHb lX M Y 3 efl - 3a nOBe,I:\HI1Ka 
UCOObl 

A. C. IIywK I1H a « E O.n,I:\I1HO» 145 
B CT a Tl.Je paC('MOTpeH rtpouecc xon ue rrry a.m.noro 11 ,JIOrI1 '-l e CK OI'O npoexru pcaaa a n 6 a 3 b I ,na H HbI X reOI'IHcj) OP M8 U110H I-lo r';"1 CHCT e i\'l b l 're pp rrr oprrn r OCY JJ.a p CT n e HHo r o 

.11IT e p a 1'y p HO- M t;' l'.W n H a Jl b HOr O H npupon noro M Y 3 e ,A- 3 a n OS e ,ll H I1K3 A. C . IIyWI<I1Ha «EOn ,ll M:HO». P acca or peusr (){'( )6 L'HI UK' T H npOE.' K T Hp OBaH l1R C y xe r oxr cneU1H:pHI<: H 

IIP: : M(' f1CIB1 H. r e O ~1aHHbI X . C ,lP: l aH axne rrr na 06'heKThl viyaen t1 xanacrpoa s re ; l ' lI l1l b l e . Il peztn oxce uu s n- IWH u e n Tya JI b Ha H 11JlOrU y.eC K:J,U MO}~PJI I1 n 0 3BOJl TIT pean uaouan 
89 r e ol1l ll:p 0p;\13 QIIJOHHYIO Cl1 eTt~ MY MY3PfI. KOT o pa R B CBOlO o-re pens n OBbl (: HT 3 cP¢ e K T "I SHOCT b peur euua a a na x y-rera 11 y n pa aneu na 0 6 ·LeKTa M H , n pP}lCT aSJl e U HH 

111lepOp :"Ic1UH H 0 M y 3e e l1 JJ.p. 1I 0 JJ.p o oHO onnca unere 3 T3 n b [ npoe rcr upoaan un Mo r y T 6 b lTb no,«..';~ H b l npn pu .ipu oorxe r e0I1HcP0 p M alJ, HO HHb I X CH CT PM n pyra x M Y 3 e en 11 

KCIMI IJI l 'KCOS. 

'i4 :J'~II,[.):I:Mil":M3ij:[·!'{tI.~I'UI:l{IJtt~';'j*i:I'ltt~. 
ICC C 

93 Towui peecxuii B.C. 
CHJlbJ. 

(A xa Onpene.neane Be p T I1K a .nVI MeCTa aa 60pTy KOC M I1'-1eCKOrO a rma pa r a, asmonnaroute ro B3a I1 M HbI~ M a HeBp no MeT O,I:\ y 

0p0I1Ta .nbHoro n a pa.nne.nsnoro c6.nI1:IKe H I1H 152 
H POOXO,llUMhl" l Y CJlOSl-1eM ¢ y HK o.Ho HH p o Ba Hua CJ1CTeM b l ynpa ene uua opa eura ua « H y r JIO SO H c T a 6uJU I 3 aUHH KOCM I I l-le Cl{oro an n a pa r a R B.HReTC:JJ n OCT p OC'HHC' H :l ero 

GOp"y uuopnon Cl lCT CM b l OTCyeT a , 0 xa-iecruc KOTOp OH:M o ryT Ob l T b ac no nsaonanei pa3 .JU14 Hbl e T H nbl OTI-l OCHTe,JJ bH brx CHC TeM K OOp ,' lI I H a T . HaHOOJIe e -racr o npH :'tI C'I·w e ;"IOfr 

Ita HIIX HH..' !H l'TCH 0pUl1T a.n b HaH CHCT e M a , uanpa ane a ne oce n I..:DTOP OM t'UH 3a HO C Hanpa O,JleHHeM M e CT I-IO t l Be p T KKaJIl1 , JtJIRnpl-r6 0 p HOH peaJIH 3a l {H H 3 TOH CI-1CTeMbl I-Ia 
~ BH 

GOp Ty ann apara T pl'6YPT Cfl H :-'l CT b nO CT p OI1TL' :lb Be p T H KCl,Jll1 M e CTa. B cr arse a Ha Jl l-13Yl p YIOTCFI M E'T O,ll b J on pezre.ronua ll C'pTlI IGUIH JI pa3 HOCT f-lOrO r p aS I1T a UH OH H o r o 

101. YC lmI)l~ tI IUI no l1:n te p lll'e..fJbH Oi1 HlicPopM al(I1H 0 na paverpa x OT HOCH Te .'I b Horo ,nBlHKe H I IH )l.1If1 cHTyaU I1 ~I , xorna 1<OC;l.l l1l-JeCKHl1 armapa r BbI OOJI HRe -r MaHeop n CT p e l-J11 

:r YPbl no :'>1CTO.:.t.y optinrarusxoro napan..1P.:1bH Oro COJIlUKeH I1f1. ,llaH b l anropm-srsi r a xoro onpene.neaua . H CCJl e JJ.0 13aH bT e ro T Ol-JHOCT H b Je xa paxre puc r u rcu C qJOpMy .mlposa Hb l 

)B3 J1bl pt' KOMcl t;J.aUlul no npa 1<:T I1 4ecl<o~i pea JI l1 3 a U ~1 11 Me To }.l,o n. 

m,mro 
eCKl1X 

De..Jl.OKOnNm 06 M.JI ., KOKope6 A .B ., 116a1i06 11.r., BJLaau.Mup06 B .B . 
M eTO ,I:\I1Ka orrpenenenna paunoaa.nsaoro COCTaBa a a aewracro xo srrtnexca ynp aBJIeH l151 K OCM H'-IeCKI1MI1 

artnapa 'ra wnt ,I:\ I1CTaH~110H HOrO 3 0 H,I:\l1pOBaHI1H 3 eM.n11 C y '-leToM 3 H a '-l I1MO CT l1 HO M eHK JIaTy pbl Cp e,I:\CTB aaaenaoro 
a BTOMa Tl13l1pOBaHHoro xoxm.nexca ynpa anenn a 157 
CTaTbR noc aruueaa <1 KTyaJl f , II (l ~1 B I-IaCT ORll..(('(' 13pe M,A npOOJIe Me , aa knro -tarourencn B OT CyTCTB H H neofixonu raoro M e1 'O,UH l-JeCJ<:oro a nnu par a OOOCHOea HI1H, 06 LU ~1X 

TPX IIII'I("CI<:J1X 'rpofioaauuu K cpt' ; \ e rnaM naae xruor o aBTOM3T1I3 U p OBa HHoro xoxn crcxca ynpaune unn npn ucn srr anun x nepcneiernum,rx T HnoB K OCM H l-JeCI\ II X Ku~' n ..nex 
110 COB. B xrar eprra.ra x Ha Y"'l Ho i i l:T3 1'L H n p l1BO,QHTC R OI1l 1Ca HH e pa apaoo ra unor; asropa xur M CTO .!l.n K H on pen v.nounn p aUJ.10 Ha JI b HO r O COCT a Ba IIU :1e " lH o r o Ko :--.tI!., e Rc a 

b W H X ynp annernra Koc,"1114eC KHM H a nn apar aa n JJ. HCTa Hl(H OH IlOro 30H,nnpOSa HI1R :1 CM JI H C y '{ e TOM 3 Ha 4 H M ocT H H O;l.le H lcla TypbI Cp P,'lC'TB H a 3 t>M Ho r o U13TOM L.lTH3 H p UU Ul-UiO r O 

l eHl1H g:o:'tti u l e Kc a Yll p a n.rTC'II I1R , R13JIJl lO lI l{ ,n Cn rlO ;Fla,:.{a yeH paapaf or xn M e H .J; u n nl 060CHOBa HH fl 06 11U·IX Tex H WreC I',IlX T p ~60ua H l-lfi tc cp encrn a v H<'i;j (' :\tH o r o 

-IHb IX, aU T();\W T II :m p C)Il <1 HHOr O I<OMn.,,1eKc a y npa BJl € HI1F1. 
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