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OI..\eHI1BaHYle BpeMeHHOfO nOJJOJKeHI1H KOfepeHTHO-I1MnYJJbCHbIX CYlfH aJJOB 6
 
.M e TO; W M M \l H'CU M3 Pl b l:iOro n p a S,ll;On O.Ll,06HR CH l-lT€ 3 Mp OSa H onTH:>1a Jl hHbl.t1 aJl fOpUTM Ou;e H liJSa Hl-1R spe Me HHoro n OJIO / K eF-JI1f1 n OCJ1e.a.OBa TE'.1 1)HOCTI t xorr-p e a r ma x 

usrny ..lbCOB lIa (l>oHe ra YCCOI.lC[{OH KOppe Ji H p OBaHHOM (n accu auou) nost exa . B COQTBe T l' TUl1H C a .J1 r OpnH .TOM ou. e H H Ba Hl1 TJ OCYUl.e CT S: I Hc rCR M CiKl lf'P H O..1. I1 ~ H oopa50"1'I"a 
uocryna xun ux : laHIl f,IX c nOCJIP,lI,YlOlll. HM UPCOBblM m rrer pu p oua un e» 11 CpHKCa u.J.1 ei:i ~ l a KC J1 MYM a no.ay u aer-t srx OeJ1 H'l.-IJ1H. Pnc (' :o.mTp0l1hl u u rp poa sie 3KUu n :1 ~'P II T t IT 

CIIHTe3 HpOBaHHor o a ..Hf OpI1TMU, aa OCHOB€ ICOTOPhl X n ocrpoena cr pyxryp aan CX€lY Ja u uqipoeor o H 3 M e p Jr f P.' R . 

CMUp1i06ll. .B. , EeKpe1ie6 C.A. , LJau Ko6 C.C . 
IIocTaH o B K a 3a,[(a'-l l1 HaX OJK,[(eHI1H On T I1M aJJbHbI X I..\Ylep P OBbIX n oporos o6p a6oTKl1 Cl1fHaJJOB xanpoaori 

CvlHX pOH11 3aI..\1111 B IlO,[(CI1CTeMe xanpo a ori CI1HXpOHvI3aI..\1111 CeTI1 pa,[(110CBH311 C n O,[(B I1JK H b I M I1 o6beKTaMVI B 

YCJJO BI1HX n o ra e x 11 
B CTa Tb€ n pen cr aau ea sr o c o o e HHOCT M n OCT p o eHHfI cent p a).l.HO CBH3 M M e T p OBOfO nrra rtaaona C no,!.tB lIitHJblMM o 6 b e K T a i\-lM 11 {'C rton cncrvxu.t xa .iponoa (' HlIxp o H H 3a u, IH L 

rrOI<:a3a HO BJU l f1'HYle CTpyt<T ypJ.I c n raa.n a IWll, p OBo i i Cl1I-JXpOHI13 aI...\,l-1H ~l l-lMQJp OB bIX n opo r on HCI BP P OH T H OCTHbl e xa p a rcrep u cruxu n p o u ecca 0 6 p a OOT!<H .'~a Htlb I X 

CH raa JlO B. 060 CHClB:l fla IlP06XO,1lHMO CTb npIL\,I PH eHYlfl CMfH a JlOB xazipon oa CH Hx p OHH 3a UHl1 C:IOIJ<:HO J..'I ('TPYI\Ty p b I. Tlpezicrancn-aa M a Te Ma n p l('CK a fi nOCl'il HOBKa aa na -m 
H a X O)KLlelH1f1 On TI1;\l a :Il. !Jb (X L{J.1CPP OB bIX rropor oa ofipafi oncr: c nrxa .na xa np oa on C J1 HX P OHI1 J~l lH H CJIO iKHOll CTp y KTypbl. 

CmopoJICyK H .JI ., HCU1iCKUU C.A. , 3 103U1i A. H. 
<P opMa JJl1 3 0 B aHHbl w IlO,[(X O,[( K llp l1MeHeH I1IO M e T o ,[(a HaJJ OJK e HI1H ,[(JJH ll p l1 HHTI1H peWe H I1H na M o ,[(e pHI1 3 a I..\I1IO 11 

pa3B J1Tl1e TpaHCIlopTHbIX ceTew CBH311 15 
B cr a r t.e onucersae-rcn epU P ~ Ia J1 11 30BaHHb lf1 non xon 1\ rrpu sreu cmuo M e T o .ua HaJIOii<:e H I1.A nrra MO .ll.€' p Hl13a L{H H q )parMe HT a r pau cn opruo n cer n eBH;'SH cp eztc rua xtu 
T e XH OJl o rHH Wav ele rurth-divi sion multipl ex ing (\V DM) - cne rcr pan s ao ro ynnor ue uu n J<:aHaJtOB. Il pen. mra crcn p a 3 ;J.e wl 11TL n pou ecc na rpn ur a ua. Ha ne pso» 
a r a ne onp en crn rn, T o n OJl On 110 M OLlepHl1;m p y eMbLX .'I Hl lHi'I CUH:311, r e W U B aa zta vy Ha MHHH Ma ~'l b HO M B 3 BCW f ' HHOM uo xp i.rruu . Ha BTOP () ~~ P :I CCLlITI'<IT b l-Ie06X() :Hl :-'10 1 ~ 

KO,1H'Y:e CTBO C[l E~ I\Tpa .1 hH l> [ X 1\'<.lH a. !lo n ~·vr .A [{<.l>t<,1lo i1 J1HHHH CBH3 H. Ha T PL'TbP:>l aran e npm-13BeCT H 3H ep r e n l'-reCJ<HH p a c-rer Ka )K /l,o f , MO.n t.' PH I1 .~ H PY P~1(l i l .•n T ~ H : l l l COH:H1 C 

y y e T OM r exyunr x Xd pd ~\Te p HCTH I<: b:aO e JIbHO- J1HHef"u -lbIX coopy xceua ci VI napa xicrpoa Y CT a Ha SJl HBaeMoro ooo pyuosa H lU i. 

BAaaUJlW p06 C.A ., BAaaUMUp06 C.C. 
0606ll.\eH HaH Mo,[(e JJb Cl1fHaJJ b HOfO n p oue c ca Ha p t ic-xoziexa n a oaa e 6bI CT POCXO,[( I1M b IX IlOJJvlHOM OB 20 
TI p 0 l13SeLle Ha n OCTa HOBI" a 3a:~a Y I1 Haptic- tcozietca, reate B3 aUMOCBR 3 dH I-W H na p a M e T p H LIe CK 0I1 c nc re xn» pery.nnponann ». 1'I ll p llUL';J,+· H Clcrpy xrypa 0606w: etll lo f l M 0 ,110 .1 1: 

CHfHa.n b Ho ro np ou ecca Ha p t ic- rcone rca . Pa CCM OTpPH O epOPM3 J1bHO€ pa aon eu ne nO JIH O(1 CH CT e :\l b J ;)~'ll' :'ol el1 TO B y upaa.reuun .l1:m xouexa Ha n O,1J.c H CT f' M L I , ,;"(.1 51 I-Gl i l\'.:lOH H 3 

K01 'OP b I X onpezten oua ne pe.ra r o-m a a cPYH I<U H.A CH fIfU: Ju llOr O napaverpa. Flpenn ouce aa OOma R H,lI,€ fI n po neny ps r a m : pOICCHMa UllOHIIOII oopaoon cu (:H r HaJlOB H aptic

xonexa )lJIH O.ll.HQr O na paxrcrpa . 

LJ.J. eC1i~K A.C . 
OI..\e HKa llpOCTpaHCTBe HHbIX XapaKTepl1CTI1K aHTeHHOJ1 CI1CTeM bI M06l1JJ bHOfO Y 3JJa I1HTeJIJJeKTyaJJbHOrl 

Tpa HC nOpTHOW CI1CTeMbl n p u ero p afio're B O,[(HOM '-IaCTOTHOM zma naaone C nepBI1'-1Hoi1 ce-n.ro pa,[(HocBH311 25 
B cra-r se paccxtorpeua ( 'O[l M e l u,e Il llil fl O.ll HOp OLlHa A BTOpH '-IHa a ce r s p a,lI, J.-t OCB R3 H ( B C P) , cPYH KU YlOI-WPYI<Jw,a n 13 HHTe p l'Ca X H HTe.:I:leKr y n : l blioH TP :l H CI ICJP Tl IO:1 

CI-1 CTl 'Mhl (MTC) B OJ1HOM Y-a CT OTI-I OM ,!.1 H a n a 3 0 He C n e p m -I '-IHOH C'2TbIO one paropa cPH KCHpOB3 HHOH p a .ll.HOCB fl 3 M (TICP). TIP l· .:~CTa B.,] C'HhT po ay.or.r a r r.t :'>1 0 f1.l '.1 Up OH.U W H 

y np a un aews tx a HTe H HbJX CHCTL'M , J1CXO.l1fl H 3 unr puuer ;J,H a r p d MM LI Han p aB.neHHOCTI-1 LITH) n o YPOBHIO nOJIOBMHH OH M O!.UHOCTJ1 8 .ll.BY X 1'.1 a HH h l X nJtOCK OCT .fIX , C : tc' ~1 1 ,lO 

onpezie.ne nus :3H a Lle I-lH R OT HQWe l-lI1 e CJ-1rH a JlI< CiI1e CH urysra II n OMexH (OCW TI ) I-Ia B XOLt0 np nesione pe naro uie ro ooop yzioea u n» TICP. 

BAaC06 U .U . 
'Y:TO ec rt, TaK Ha 3 b I B a eMbl e «Kore pem-a s re CJ1CT eMbI nepe n a-m»? 30 
rrp l' ;tC"raH ~1 eHH a R eC 3 T bH pacc xa asraaer 0 TOM , LITO r a xoe on r u -recxue CI-1CH -':'\-I J.., 1C Kore p e HTHblM I'L' TepO,llt1110 RhIM rtpiu- v o» . I l a -3 b:Ba l~MI>H ~ ua n p o cPe CCH OHa .l b HOM c.re nro 
(' IJR3H CT OB --: Ko r e p e H TH1.lI :'\-H1 C lI CTeM.1 ~m ~; . i \ UT Up orm csrsaer I1pH HU U IILI nocrpoeann r aicux CHCT(' :>t , CCb t.'] a t-'T(' 51 H3 I l c n OJIl .:1Y C'MbJe 13 H I: :{ nar em -sr u CTaU.,'la p T L !, ,"lat 'T 
o n p l ';J.e: Il'H It H H cpa s uea u a pa am-rx OIlTl1"'1e CKH X KOi'vInOHe H TOB CH CTeM nepezia-ur C xorepe ur a sia On T H"'I (' (' I<II :\1 n pHe l\W I'.-I , YUOU l1 l1aeT 0 n p ll :-'!CH Re M b l x n nux ;'\H'T O,1l,a X 

Ko .uu pOB aHJ1n ...'l I1H eHHoro CH rt- ICl.na . 

COpOKU1i KH. 
M O,[(e JJb CHCTeMbI ynpaBJJeHI1H napa rae-rpa sm JJI1H I1I1 pa,[(110CBH311 n a OCHOBe He '-leTKOJ1 JJOfl1KI1 39 
B CT3 T b e n pe ncra nneaa 0600 l u e HHa R MOneJl b l<:o r H HT U UHOii p a ,lI,.H OClfCTL'Mbl 11 cr pyxr y paaa M O,lI,f' Jl b (:1I C"reMbI yn pa a...neu na xa OCH ODe !i (, "'IeTI{O ~ i Jto r H J<J-1. H a oc xoue 
33 Jl,3 Ua C:Mb IX rpeooeauun Bbl6p flHbi ax oziu sre .na HHbTe 11 y npas.naewsre napaa erps., OnI1CaH llp l1HUIHI n p HH flTI1 H OU0611(t ' 1II 10rO p C'lU e H IU I ECI pe xosdinrypaumo Cl1l'T e M b r. 

TI p l1ME' He HHe n cxyccraeuxo ro l1HTl' ; 1.1eKTa 13 Cl1C'Te Ma x ynpaane n u s n 0 3B OJI I1T rTOBb{ CI1T b Gq) q)eK'rJ-IBH OCTb cPYH K W -rOF-lHpOBaI-lH FI c e TH~1Jl p a ..1J10 CB.A3 H B C~10}KHO i:'l 

n OM eXOBOH o 6 CT aHOB K e . 

11PU C~JlCH 1OK A .C., 11PUC~JlC1i 1OK C.n. 
Mozie.m, YllpaBJJeHJ1 H K OfH I1TVI BH OW ,[(eKaMeTp OBOW pa,[(110CeTbIO 44 
P a CCMU T p CH b [ oco o e HHo c n l P U1ll10Ce Te i:'l B /l,e K a M e T p OBOM zn r arraoouc y a CT OT . npe/l,JI0 ) I<e H 3 vlHcPo p M a W -lOl-IHafi MO,1le Jt b ynP 3BJIE'HHH IW rH HTl l BH O(1 p a )l1l0 Ce T b lO B 

/l,eKaMe T p OBOM ,lI,H3 n 3 3 0 He "-la CT OT. P3 CCMOT p eH3 paauoce n, ofinte ro nO Jlb30J33HI1R, c o Cn Jl OW Hof!30HOH p a znro n o x p s rr u a 50.1 h ll JII X r ep prrr opnn. 

1 $ I = Ci iI.JQ""' $ lg:' " L: I $ ltP" $ j . :lfJ " : '~;' j.:~ : I $ I ''fil ~ ''' l f:M :JAl ijl : I $ I = 

ll.1OK B.A. , KOMaWUHCKUU B.U ., MG.JI.bt2UH u.r., CeHKe6U'LFO .U ., A6a 1ieC06 M .FO. 
MCCJJe,[(OBaHl1e MeTo,[(a 3MllVlpl1 '-1eCKOrl MO,[(OBOW ,[(eKOM l10311 I..\I1V1 B aana-re aHaJJ l13a CHfHaJJOB aKycTVI'-IecKOW ' 

3MI1CCYlJ1 50 
Il pn aen eu Kpa T nllVi 003 0 P C'Y II l r CTBYIO W,l-1X !\tC'T O,lI,OB nep a n -i u o r o npeo6 p a 3 0 B3 HJ1.A HeCTaUt-10Ha pHbI X CIII'lI a .10B. O T M e '-l e Hb l 1-le,aOCT a 1'!\:H T p a ,ll,J1lJJ-10HHbI X MeTO,ll,(lB . Ha 
n pusre p ax :1Ha J1lI 3 a Cl1 r H3 .'lO B n K Y CT W --J f' CIW j':'1 :P:\IH CCt-1 M nO Ka 3aHbJ npeu u y uie c r a a ~H'TOfl,a : ) :'>1ID1 p I14 e CK On MOJI,OBOH .ue K OM n 0 3 Ml \ I1H Xyaura. TIO JI Y LJe llJlI.Ie p e a y . n.urrst 

n p O.ll CMUlICT p Up OBa JlH oora-r yio n a rn rrpy n03M CI}K Ho C'r e n M e To .na GM n l1p 1l'lP l'KOi'i MOztOBOH .lleKOM n03 HUH J1. 

rr 
~ I,l H lil ~ AHA 

1) V,b' r EO 
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Ocaituuii A.M., Ilonoe C.f., Ocaa,tUU C.A .
 
Hexoropsre sonpocsr KOHI.J;emJ;1111 HaI.J;YIOH a JIbHoi1 6 e30rra CHOCTYI B KOHTeKCTe r.Jl06aJIbHoi1 I.J;WppOBYl3 aI.J;YIYI 56
 
BYfHHH.: p a a IH 1T I I(: 11 I1Tl :P IIl' T - T l ' XHOfl Or vtVr 11 cPOp~lVI pOBa H J1C 50JIbworo M3 CCt>lB a 113HHb IX (B ig Data) B rJl06aJlbHbIX ceTRX npuae.n o K Heo6xoAl1MOCTH o 6 e Cne y.e H l1H 

uaW JOu;:u l lJl:loi i o e :JOI 13 CH OCTI l IUCY.1la p CTB3 . B POCCl1fIC I<OC'! ct>e,ll epaUHl1 B y CJl OBtHIX ca l-IKUJ.1 M: 11 I1MnOpT03aMew:eI-l11R HHOCTp aH Ho ro o6oPY/J,osaHI1R I I 'I'l'XHO: IOI'H11 
BO:Jlll f K:8 (' T Il P0 6 x o ,.:J,I tM OCT l.> 3 3 t":pblTHFl ,.:J.oc'I 'yna J< Y1Hq)OpMaUH H 0 p a apa o orxe HOBbIX t·1HcP0pM a UI10 HHbI X 1'1 npOMbIllUI( ! HHbIX TeXHOJlOrYlt't B POCCV1~1 . B cra r ue ME 
npe..1JIUr a e r C7I n on x o n 1, n OCT p Ol' HHlO KOHu enTy a Jl bH OI1 MOueJHI Ha UHOHa JIbl-lO t't 6 e30naCHOCT H n p » cP0PMt1POS3HJ1I1ll3rU-lbIX 1 1 Ul1cPPOBOH MOneJll1 0 6beKT3 B KQH'Je KCTe B< 
l'';IUGa .lI L liOl1 Ul1 cP POU l : : m l ~ : 1 1 1 . 'rpe 

J.13( 

EOU'ie'1-L1W O.B. MO 
3K<

M eTO,n:O.JlOrYlYl rrpOeKTYlpOBaHYlH npor-pasaa n srx Cp e ,n:CTB B peWeHI1YI aazra s YI,n:eHTYlcPYIKaI.J;YIYI ,n:a HH b I X 6 1 
B cr.rn .e l1C(' JIl':lO B3 Hbl c o npe xn -nx sr e HanpUB.1eH IHl p e ur eu u a n p05 Jle M Y(' ()He p W e HCTBOBa HlU l M€ TOnOJlOnIl1 npO€K T l1pOBa HHH n p o r p a xi xu rs tx Cp e,1lCTB, 

0Pl t0HTIlPOB:lHHb IX u a naHHL:l', ' ITO n03BOnHe T P( ' IIW TL e o npocu KOJlH l-le CTB € lI Ho rO o n pene.neana MaC WTaOHOCTH 11 n OJlH OTbl n aH Hb lX l1HqlOpMauHOHHOH. 3( 
C:ICTt~ML I ~.1H YCT<.lHOBJl€ HHI1 H X nOC' rOB€p HOCTI1, K3K OCHOBHo ro x p i rrep n a , or.n u-ra ro uiero y pos e m, 3 a ll..\l1ll.l.e HHOCT I1 I1HcP0pMa U f1l1. Ilpennoxceno HCn OJl bJ OBa HH e fE 
JlviL'T OJtOU tPOpMa .,j ~ I . Hh!X cneUl1cP HKa UJ111 B y coBepw e HCTB OBaH HH Ha yY HO- :\i 0 TOJJ.H l-I€ CKOr O annapara KOJl W-IeCTBe HHOrO OnpeneJIeHI1H n OCTOBepHOCTH Jla HHbl X Pa 
aBTOM3 T I-t:mpO Ba HH01:1y n pa a na rouren HH¢OpMa UJ.10HHOH Cl1CTC":\1b l -re p e a n OKa 3aTeJl H Ma CWTa6HOCTJ11I n OJl HOTbl CO,lJ.epJKa H J1H HHcPOpMa UH OHHbl X p e c ypcos. M O 

re c 

fyce1-Lu7{a51 .H. , MUKJl.JleB Ii .C, 
Ilporpa asraoe ofiecne-reane aBTOMa TYI 3l1pOBaHHOrO paooxero M eC Ta MeTpOJIOra-3KcrrepT a 66 
B p a fi o r e 1l0 ,i t_"IOiKe Ha rrpo rpa swuaa p e a nna a uua Ml'TO,ll HKI1 o 6 e Cn eY € H J1fl ,nOCTOBe pHOCTJ1 p e a y .ns r a r o e M( 'T pOJlO r Wl..£eCKOH a rccne pruas : 0 6 p a 3 UOB p aKeTHO

HOCMI 1'-1CCKOH TCX HHK H Ha OCHOBe paapatxrn cn u por p ae rsi aoro o6€C n€ l-I € H I1fl aBTOMaT ~ 1 3 I1 pOBa H H oro p a o o x ero Me CTa xrerpo x o r a - a rcc nopra . O n l1Ca H cocra a , xa axa -rexue 

II ocooe u uocru n porpaason.rx :\IO,lJ.y JIe i1 11:\1;:lTe Ma T I14eC Ko ro 05eCn e l-J: e HI1R a BTOMaTI13 J1pOSa HHoro p a fi o x ero M eCTa MeTpOJlOra -3KC I IC'pla , pea.aaay rourn x n p l1ne .1.CUHhI C c 
a s une qJy HKUlfH. [lpe,uCTa HJIPH I1pl1Mep OKOH rpadin -re c x oro n on e aoaarenscxoro HHTe p cPei1 c a nporpa soa aoro 06eC nel..£eHH R aBTOMaTWlHposa HHoro p a o o -rero Me C'"l'a o 
~: C'TpO:lOra -;)KCnep Ta . 

31 
Fa

flUXOB1W1-L H.JJ., Ilonoe M.IO ., K apMa1-LOB A.f., K ap /vta 1-LOBa H .A . 
MIl 

L!.e T e K T Ylp OB a H Yle ce-reasrx pacnpezte.nenn srx a-rare xa OCHOBe aJIrOp YITM OB MaWI1HHOrO 06Y'-leHYlH 7 3 m 
H CT;;iT b~ o m 1CbIBaeTC fI MerOA .neTe KTJ1pOBaHHR a r ax , Bl<:J1!0 48 iOlll,HH S c e 6 R r e x epaumo Ha6opOB n pezio n o c x o r o rpadiuxa H -rpacpmca JIerVlTI1MH bl X n o .n saosarenea, Oil 

a r aKi Ke IIpOBO,lJ.HTC: H OUt'IIKa BU3M OiKHOCT H np l1MeH e HHR a.,I1rOpHTMOB Kna CCl1epvlI <:a UHI1 Ha OCHOBe MaWI1HHOrO ooyy:el:H1H C Yl-J:I1Te.neM D.JI.ll D.eT eK'T l1p OBaHJ.Il'l c ereasrx HH 
pacnpenene a asrx a rax Tvtna «OTKa 3 B OOCJIY i K II U3 HHH )). r a 

n p 

C'KOpOXOaOB .H.A. nH 

110 
CYlHTe3 naccnanon MHOrOrr03Y1I.J;YlOHH0i1 p a,n:YIO.nOK aI.J;YIOHHoi1 CYlCTeMbI aa 6a3e r-pynrmpoaxn MaJIbIX KOCMYI'-Ie CKYIX IlH 

a rr rr a p a T OB 8 1 
B paoore npenc-rannea KOMnJleJ<:C anroprrrr-roe ouenu aa uun ue.reasrx n OKa 3 a Te JIe (1 cPY HK Ul10Hl1pO Ba HHR naCCI1BHblX MHoron03YlUI10HHbIX pa,lJ.MOnOKal\110HH bIX CI1CTe M t, 
30 :\1.1c o 6 3 0 p a H I1X CI1HT( ' :m Ha ocuoee Mo.n.eJIbI-lO-l<:H6 epHe 'l'l p l.e CKH X 3Kc nep HMe HTOB. O nTHM11 311pye Mo (f Be ,1 l l'-II1HOI1 RB.DReTCR O,lJ.HH H3 nap av er pon Op 6 11Ta JIb HOr O 11
/.lB : t m e m JH KOC:\1114eCKI1X ' l.I11lapaTOB (BbICOTa OPOl1Tb l I1J1Vl p a CCTOHHlIl e MeiK,lJ.y c n YT Hl1Ka M t1), oo paa y roumx 6a..nJIMCTHl-J:e CKJ1 CBR3a HHYlO rpynny , n p n COOJHo .n.eH I1I1 

Y CJIOBl1fl onpe.ie.neana KOOp ;:v,t.HaT .l-1CTO'-lHl1K OB pa.n11 011 3 Jl yY eHl1 ~ C TOl-J: HOCTbJO B Cpe,ll, He M He HH iKe 3a.na HHo H. a I 
B 
B b 

,. :OJSI:aiI'JiM ,~j i SIff~ on 

co 

Ka3ap .l11-L M.A., IllaxpaMa1ibJl1-L M .A ., Pu xrnep A .A ., M y pM1-LU1-L A .E . 
BIToCTpOeHl1e 3D-Mo,n:eJIei1 pl1 rl1 ,n:HbIX 06beKTO B no O,n:HOMy YI306pa:IKeHYIJO M eTo,n:OM rrpOCTpaHCTBeHHbIX c e T OK 90
 

Ilpezinara c'rca ;'.lC.'TO,lJ. l1HTepaKTl1BHOrO n OCTpoeH HR TpeXM €p Hb IX Mo.n.e J1e ti P UfVt.ll HblX o6beKTOB no n.a HHb IM O,lJ.HOrO 113 00pa )J{ € HH H C n o xto unsio H:Oop;~ItI -IaTH b I X o
 
c e TOK II I1p l1BH3 KH Ya cT e ii OObeKTOB tc lIH ~1 n pn npennonoaceuu a 0 cPopMe 06beH:Ta . Om1CblBalOTCH OOw.He n onx o nsi K p e W l 'H HIO aazia -nt. Il pn eenexa 5..nOK-cx e Ma P,
 
.\ 1CTO,lJ.a n OCTp OeHI1H 3 D - MO: \ f>.1 11 H 05pnCOBClHl.>J ocxo rmsrc a r a n s t 06pa6oTI<'l1. TI OKa 3aH Ma Te:-.taTHY€C KUH a n n a p ar xierona, OOJtCLu--ra cxesia npone ziy p nO CTpO € HHR nf.
 
KOHT y p a ( -rOY€K , JIH I-UU1 , nO JH1roHoB H JI ()~'UI ::;,J.POB ) rpe x s-epa oro 05'b € f<Ta 11e r o T€ I<:CT y p Ho r o a a n OJl He HItIH , n pocrpaacrneau s rx n p e 0 6pa 3 0 e a HI1H OOb€ KTa n o O,1lHOMY 06
 
naofip axceumo.
 

C 
L{Bern'KOB B .51., 031-La/v~ e7{ B.B ., cPWWrnOB RH. P 
P eWeHYI e a a n a '-IYI Jla ynxa pzrra B He'-leTKoi1 CYITyaI.J;YIYI 103 YI 
PaCC:'oW Tp J.lBaen.:H aanasa pa:JM( 'U!.L'HJ.1R u p OCTp a HCl'Be HHOr o OObeKTa B y C.il0SH RX He "4eT KO.M vlHcPopMa W-1H. P aC KphlU a e TCH n OCTaHOBK a :J<.J. .n.CP-I11 paar-reurexan . B 
B BO,lJ.HTCR n OHRT J.Ul -«J1l: '-ICT l\ a H a Hq)Op:\l a UHOHHa R cirr y a u ua» H « He l-J: e T I<.a R n p OCTp aH CTS€HH a .A HHcPo p Ma UI10HJl a n crrryu u ua». O OKa3 aH O pa ~~ : [ t1 lGte :'oHD I( /--lY '--I e TKOl1 

'II 
J.lH cPOp ~W. UHOHHO J1 c : r r ,vilLVll'i i I I H l' l l e1'}w i1 I11-H:t > opMa l ~HoH Hoi1 c HTya UI1€ H. Onnca a a CBR3 b .Me)i<:,1lyJI I1HrB I1CTJ.I '-lL'C I( J1M nepe:'ole HHb lM vl 11 I1HcP0 p M•H_.(HOHHOH c m-ya uneri . y r 
O OKa 3 <l1l0 , '--ITO n OB CI( o rrrusrv xra OClIOBa H na n e p ece x e u a a HeyeTl<:HX Mj1 Q)K € CTB , }laH o p eun-s ue aana-ut B ; ~BY X a a pna a r a x : npa yCJIOBJ1l-1 paBJ-10 3Ha'-lHOCT H 

MI 
Kp HTep He B paa steute u ua 11npn YCJlO BH\II. I1X He p a SH0 3H cP·IHOCT l-1 , Onncaxs: Y CJ10BHR H o r p a x a-re u a x naxaoro Me To ,n,a . OTMe l.£eHO npenno-rreuue np.l-1MeHeH MH TepMMHa 

<, u eJl e COOOp a 3 HOCT b)' n pJ1 Mfl rKl-1X Bbl'-UICJIeHHHX TepMI1Hy «o rrn oia n s a ocr s ». Me-ron n03 J30J I Rt~T npOBO; UITb npOCTpa HCT se HHb l H aHaJ1113 npn .n.OCTaTOYHO 60JlbWOM 

l-IHC.1f' rq>HTt 'pl1e s. 

/l,MUi ./Le1-L'KO C .r. YI 

AJIrOpYlTM aetcropnoro peureana aexovm.naaap H Oi1 3aCetrJ<YI 110 B 
B c r a 'tse n p czinara e 'r c n a.nroprri» pPIJI(, II HR n p RMOl 1 3 a Ce"tKH npa Ha p Y W €H l-1 11 Y CJ1 0B~fI KO M Il ~·I(lH a pH O CTH. KJlaCCM'-leCKI1£;i a ,1rOpl1TM C COXpaHeHI1 f' :vt Y CJlOBl1H xr 

Ko :mI: Ialla pHOCTJ1 n x o rnr r B )l.al-I Hb IU a .1rOpJ1TM KaK lIaC'T'Hb IH CJ1Y l..£a H. n JHt a ua.nn aa a .nrop u r sea n epsoaa xa.ns ao pa ccvarpueaerca n p n st a a aacerxa JJ.Jl H H,1e a.J1bHOM. .:IC 

c repeo na p i .r. B l -r a Tb C noxaaano. '-ITO HaJII1'-m e norpe u m ocren H:3M f'peH l1R KOOp .llI1 HaT TOye K CHHMK3 C03 JJ,aeT YCJlOBl-1H .ll.'1R aapynreaus YCJlOBHH. KOM nJ1al:-la pHOCTI1. 1'1 
OCIIoBHarr tf i tC H 3JlrOpl1TMa aax.no-raerca B p a c c MOT p e HHI1 HeK OMnJ1a Ha pHblx BCXTOp OB KaK C Kpp.llJ,H Ba lO l l ~ 1 1 XCR npn vn .rx. Kpar-rasnuee pacc'rona u v MPi -I<::Jl.Y .nSY Mfl 

BPKT opaM H , Han p a BJIe HHhI :\l l1 no CKP P!.UITII[UOllJ,H :'IIl".A Jlp HMbIM, KOJ1J1 HH e a pH o J3eKTOp HoMy npoanneneamo. 3 Ta 3aI<OHO Mep Ho c.:Tb n a cr oCHOBa HH e BBl 'CTI1 BPK TopHo e 

npo n a a c .... te m te H£>KoM n n Cl. Ha p Hbl x eex r o p o e U ypa BH eH I1( ' p( ~JU eI-I l1 R 3acel-IK I1. P a CCTO.flH l-1 e Me :tK.n.y He KOMn Jla Ha pHblMH npR ~'lbl :\tH naer B0 3 MO)l <: HOCTb ouemrn. 

n orpeumocri- BblYHUleHHI1. 3 TO n03S0JlflE'T Ol~t' IlI1Ba Tb KayeCTBO oopa60TKl1 YIHcP opMaUl-1l-1. 

XpyUlr P.M., fpU1-Lb A.H., COAOBbeB A.B. 
M YlHYlMYl3aI.J;YlH MeTpYl'-leCKYlX YlCKa:IKeHYli1 CH I1M K OB cr ep eorta psr B npou e c c e p eKT I1cPYlKaI.J;YIYI 11 6 
B CT3Tbe n pen.nox ce u c n oco6 YM eHb W eHl1fl r e OM ( 'r p l1' I (' CK l1X l1CKaIK€ HHH n pn p e KTl1cP11KaU11H crepe onaps i C npml3BOn b Hl.>lM J1 3JIeMeHTaM J1 OPH€HTH pOU aIllU-I. 

0 p i'"i l,.HOi IH.'H Hb IH c nocoo n oaao.n a er He TOJ1LI 'i:O M~ HY1~tH : H-1 pOBa Tb HCKUiKl'HJ.lR, HO H Bbm 0J1 H~1Tb UX KOJI l1l-J€C TBeH HYI 0 OlJ,eHK y . 3Kcn epHMeHTaJI bHafl n p o e e p ica 

npe;J,. .'lO~·J<:e Ht·JOro cnoco6a n OK3 3aJIa B0 3MO) KH OCTb c vmecr-ae uao n OBb lCHT b TO'"IHOCTb 06pa6oT J'i: l-1 . 
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56 
~'lJAunnc'KU.T E.3., Ilonoe A.B., laJL'KUH ~.A., 3a.Tap~[y1C A.B. 
tPOpMlilpoBaHlile npor-noausrx lil306pa:>KeHlilM BliliJ;J1Moro ):(lilarra30Ha aa OCHOBe TpexMepHblx unrppo asix Mo):(e.neM 
MeCTHOCTlil C TeKcTypHbIM rroKpbITlileM 121 

61 

B cr.rn.c fl P l1BOlUITl'H ormca uuo JIp e .n;JIO)f " e HH Or O anT()paMJ1 MeTo.n;a ¢OPMJ1POBaI-H1F1 nporH03HbIX Vl300pa)-Keti ll i i IHl llH Mo r o )J.V1ana30Ha Ha OCI-lOBe ucno.nsao u a u n » 

Tp eXMc p H!.JIXl.l.HQ1pOBbIX Mo.n;eJH.:,i i :\H.'CT HQCT I1 , conepxca uurx B caoev COCTaBe rexcryp nsre nOKpbITHH_ Paccaorpcai.r aapnairrst npl1J'\1€Hel:-JJ1TI nonociu.rx rtpornoa ust x 
ll ~l ()6pa fKem Tit t :p u peWeHr'1I1 aa. ia-r co npoaoxcneuun 1-13 ncex aranax HX )-I,,1 13HeHHoru umcna cyw,eCTsyKH1J,I1X VI ncpcne tcraansrx onTVlL(eCKHX .n;a'l"H1KOBbIX CPP,l:lCTl3 

xro n i n cp uu ra :1e:llJIOM nosepXHOCTJ1. Il pencraunens :np»..M l..'pb I pac-rera npornoausrx H306pa>I-eeI-lHI1 MeCTHOCTVI U1t),lm.IO r o )J;Han330Ii3 Cncno.nsaoeau uc» P~ 3P3 0VT<.U fflo ro 

3I{C l l e p U J\1I' I{ Ta ':ILl-lOrO nporparaxmoro xrony .nn , pea .n n a y iouie ro npe: l : IO}KeHHbIM MeTO,u. 

\CTB,
 

!Hai j 3aJLU3H1D1( A.H., IOMaHo6 JI,.E., npUC.5DICH1D'K c.n.
 
ruue
 f eOlilHepopMal\lilOHHble 06beKTHo-oplileHTlilpOBaHHble MO,L\e.nlil epOpMlilpOBaHlilH ofipa srroro MblW.n eHlilH 129 
Jl f-,lX Pa ccxrcrrpea a cneLJ.V1cPHKa reOI1HCpOpMaLJ.HOHHOro ofiecne-reena COBpeMeHHblX eHeTeM nO,lJ)J;ep/KKH npHHFlTJ1TI pewcHHi1. Dpe)J.JlOlJCeHHble OObCl{ THO-Opv!el Jnq)QB<.l W llite 

\ lO,l.w : m M e CTI -lOCT H ;J..IIH cP0PMVlPOU<.uH1H oopasnoro MblW..aeHH.A ncrro.nsaoaansr lJ COBpeMeHHblX el1CTeMaX reI-Iepam1JalJ,VIVI l\ ly.nbT rl :\-WC W T a Cn-IbIX 'J ~'IC: KT Pot IIlL : X 

f 'E' OII p lJCT p a HCT Be H H b l X n.u uu.rx. ITpe,ll,JIO/Ke IlL I :vw .ue Jl Vl MY.JlbTVlMaCWTaOHbIX 3JleKTpOHHbiX xapr MeCTHOC'I'Vi )..I.JIfl cPOpMHpOBaHHTl 06pa3I-10J'O MhlIll .ll e I-lH fl . 

66 ,~,:) aM.Iaell I II ~';I":l~ti:lii I CI! atIlI~ Iau l:itll ff.!i I i :If:.:IaIft~. 
THO

~H JJ e 

Holc:' C6upu806 KH., T1D./LUH A.E. 
ecra o npoex'mpoaaamr OrrTlilKO-3.neKTpOHHOM armaparypsr KOCMlilQeCKlilX anna pa-ron ):(lilcTaHl\JIIOHHorO aonzmpoaanna 

3eM.nlil 136 
Pa e CM UTpHBalOTCfl )J..Ba noztxona K npoeKTVlpOBaHIHO onTHKO-;)A1eKTpOHHoti armapa'rypst (03A), ocnoea uusre Ha lJ,BYX paam.ix tcprrrepunx OlJ,(, ll l·~ H n pc n e.m.no ro 
V1HCTpYMeHTaJlbHoro paapeureuna KOCMl1QeCKoro an napara a acrnnunonnoro 30Hl-~YlpOBaHJ1.A 3eMJIH (K A )1,33 ) ua MeCTHOCTH. I It' pnb H1 no.axon K npo e h- r : lp 0 l:3aIl11l0 

73 03A KA !-L33 HCnOJIb3yeT J13BeC'rHb!ti KpWI'epvlM OlJ,el-HCH npenr-rn.noro nncrpyveararn.uoro pa apeuremor KA 1133 Ha M t' CT H OCT J1 GSD, ocnonanur.ni na npOCf<Ul H1 

nett, ortnoro nVl K c r '..1fl L~Hq)pOBOrO .V :'T P1C'TOp a sa 30H.)JJ1pyeMylO J P ~ JHYIO nOBepXHOCTb. Kpl1TepVlt-i GSD ziaer OIl T l t:\IJ1C Tl l ' IlIYIO, 110 Oli IHOOLII-lY IO () U. ( : I lI~y IIj H:/l( ' :l b Ho r o 

BLIX V1HCTPY:\- l CHTa.11l>HOrO paapeurouna KA 1133 Ha i\1eCTHU CT l l, a r.ra nnoe , ero HcnO.JIb30Ba1-IVIe rtp a npOE.? I{ T HpOIl<lIiHYI 03A KA 1133 I J ~U..'L~' orpa n a-re uuoe JlP Il ~iCH (,H l1e . 

T3!{ KaK He n 0 3 BOJI.Il e T cor,JI<.lCOBClTb OO'LCKTHB Vi lJ,HcPPOBOfi ne retcrop no xpi.rrepmo HaMKBI1CTa .uJI.A 06eCfH.'::LJ t' tB-1fl. B03MO)-I{ HOCTVI ,lI.OC T I·l/KI ~ l I1ffl ,.J, l1cPp a K lJ,I IOH lloro 

npeneera pa3peWeHJ1F1 1\:A !-L33 sa i\-TeCTHOCTf1. HOBbIl'":'1 KpwTepVli:'I, npe)J;.rrO)-I{eHHbIW B PKe, OCHOBaH na cPOpMHpOBal-HlI r n p Oe ICLJ. H H nepuox u ~: ' I C Kp eT 11 3a :..J.1f 1l (nayx 
nVlK(' (_' Jl cM) U,l1cPP OBo r o zierercropa Ha 30H,lI.HpyeMylo JeMl-lym nOBepxHOCTb. STOT l\pvlTepVlt:'"l, B OT.rIHQI1e 0'1' GSD, noauo. tner np u npoexrupo na uuu OSA !{A !-L33 

)..I.OOHTbClI ;"l J.K C VlM a Jl b HOr O cosepureacrea npoexrnpyenon OSA, a HMeHHO, cor.nacoaa ri, 06beKTl-1B II a erex'rop no KpHTepI1Kl HaWKBI1CTa YI OOCC tH :QVlTb .n.OCT J1;'I\ ( ' !-IJ1e 
:Y1X .ul1cPpaKLJ.l-10HHOrO paapvu reu na KA 1133 xa MeCTHOCTI1. 

81 
:TeM Towuipeecicuii B.C. 
Hom 

Ilporparerasr no.napaoro ynpas.neana OTHOClilTe.nbHbIM ):(Blil:>KeHlileM npn HeY13MeHHOM oplileHTal\lillil KOCMlil'-leCKYlX
'Hl·-m 

arrrrapaTOB 146 
B cran-c pacceiarpaa.uo-rcn sonpocs: OTblCKaHll H nporpa r-m uo.i np uoro yn paBJIf'HI1F1 OTHOCI1Tf',lbHbIM .uBI1/KeHl :L'.\1 I{ OCM J1LH'Clm x anna pa r o a , xoropsre DO:3BO JLAIOT 

BbInO..1m ITL U:3a l1 M H b li i :l.l <.lHe Bp nprr HeH3MeHHuii 0pI1CIITaUHVI arc-r-u anoro an na para. B pcay..lbTiJ T C peurenna KlX.I PBbl X .'1a;: ~aLI iJ...l l f1 )J;McPcPepCI-lu,HaJIbHbIX ypa Fll-leHYlti. 

onnci.rcaroun rx OT I-IOc :r rC~lbI-lOe ,lI,ll ll /K e HYl e, Hu i i;XClib[ ynpaunaroum c L103.ueWC T IH1 H, Tpe6yeMbie .uJIFI oCYW.eCTB.;lC IH I H U :' ;J,e : l bHbIX pa31-l0B11)J.1-I0CTefi MaHeBpa.lIo .rry l l c II LI 

COOTHOWeHI1R, l1 0 3D OJI illOll.I,.Yl e oucin rri . :JHepro3aTpaTbI aa HX BbInO~~THe JUH~. 

Bo6p06C'KUU A.H.90 
HblX 06pa6oTKa Blil):(eOlilHepopMal\lillil B anarrrnsaon cncrexre KOHTpO.nH c6.nH:>KeHlilH KOCMlil'-leCKlilX annapa-ros 149 
e Ma P aeCM OTpCll h I OCIlOBHb!e :\-'1eTO)J;bl ofipafioricrr BH.neOI1HcPopMaUI1V1 B CJ1CT e ~w !{ OHTpO.JIfl. C6Jll1ii{(~ I I J. H1 I{QCMVILJeCKHX armaparon. I1oKa3aHO , ' lTV , B p a 3 B I1T r1e nrcpaurrounoro 
H: I R npnmnma KOH TpOJlfl c6,nH)-!{eHVlFI C. I1. Kopo.neua, K aranar-t c6,m·1/KeHI1fl. Koe :\-n p{eCKVlX annaparon )J;OJI)-I{H bI aJJ.anTJ1pOBaTbCH na pa rae rpst p a 3 .JIo )-{{ e H J1R J1300paii{eHl l H, 

O,\1Y 06paOOTKvl J1l-IcPopMaUHJ1 B KOHType ynpa n.reun» BH.ueOHIicPopMalJ,l--IOHI-IOCi CHCTeMoCi I1 B «oziepe HCTOLIH I1K a. 

CeJLU6aH06 A.A., ~apaifJoHo6 A.B., JI.HWe6C1WUA.B., MUpOH06 E.A. 
Pearmaauna aBTOHOMHoro pacnpene.neaaoro ynpas.neana op6lilTa.nbHbIMlil ClilCTeMaMlil xocvm-recxrrx annaparoa C 

03 ncno.rn.aoaannera COBpeMeHHbIX lilHepopMal\lilOHHbIX TeXHO.norlilM 154 
H11R. B cran,e O ][ I I C ~ IJ ;)' :YleTO;XVTI{a aBTOHOMHoro pacnpene.neunoro ynpa arrenua 0pOHTaJ1bHbIMH CHCTeMai\HI KOCiVIl1QeCKHX annaparoa na oeHOBP IK l lO . T r b~WBa H i'I H Tf'0PYIH 
'KOM 

MHoroareH T II J.,IX CI1CT e :-.t, B cran-e nprraeueru.: u p m ru um.r pacnpenc.uenaoro aBTOHOMHoro ynpaB.1IeHI1R, OOOCHOBaI-la tWOOXO)J.I1MOCTb nOBb lUl CWfH a UTO H U:\-WOCT ll 
WH . ynpatcrenua opOwra.JIbHbIMJ1 Cl--1CTeMaMI1. Mare p ua ,n CTaTbH MO/KeT ObITb nOJIe3eII npn 060CHOBaI-IVlH rpeooaauun K n~ pc n e KTH B H b I M OPO Yl aJIL ll l>l M O l("' IT:\-l<.l:-.1 

)CT11 
MI-IOroq)YHKllHOHa,JlbI-lbIX MiJJIora6apl1TlibiX KOCMI1QeCKVlX armaparoa. 

MHa 

UOM 

MOCUH JI,.A., EaHHU1W6 E.B., JI,yza B.B. 
Meroznnca epOpMlilpOBaHlilH MHO:>KeCTBa nonycrmasrx aapnaaros rrplilMeHeHlilH Ha3eMHOM KOCMI1'-leCKOM 

lilHeppacTpyKTypbI ncrn.rrare.m.aoro KOCMO,L\pOMa npn peureann sazia-t aarrycica Ma.nblX KOCMWleCKlilX arrrrapaTO~ 159 
10 B erarue onucaua MeTo.uHKa. n03BOJITItOwafi crpopzanpoaa-r s MI-IOfKeCTBO Bapl1aHTOB npVTMeIiel-Il1.A Ha3eMHofi KOCMI1LIC(,I{Q~f I1I-IcPpaC'rpyKTypbI HcnbJTiJTC':I1. 1l0ro 

K OC;"IO.upOMa. MeTO)..l.VTKa COCTOI1T 113 CeMI1 OCHOBHbIX aranoa. Om-can paapaooramu.ni HaYLJI-IO-:'-l e To.uI1LleCKlU i auuapar. lJO;JBO.~ I.A IOlll)l~j CcPOp:,u lpoBaTb ;<.lHO/ l\L: C'J'":n o 'Bl1fl 
)..I.OnycTI'lMbIX no f-J, u y;-"'I I(pl-- lTl'pl1..AM Bapl1aHTOB npYlMeHeHI1..A. Jla HH b I M I1 J{pI1Tep nm~U1 ..ABJIRIOTCfl oneparuanocr s ~ I C'T OH M OCT b , n p W -Ie M onepaTHBHOCTb orpaxcaer 

CTl1. Tpe6oBal-lHfl. OCHOB rocynapcrneuaoa nOJIHTH[Ui.nO 2030 rona, a CT0I1MOCTb )J.I1KTye TcTI YCJlOBI1HMH PbIHOLIHOfi 31{OHOj\H'1I \ I ~. 

yMH 

Ho fi 

Il OC 

YITb 

16 
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