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IIP~ HI..\~IlbI p a 3B~T~TI Te JI eKoMMYH~K aI..\~O HHot"I C~CTeMbI, rrpezmaauaLIeHHoM .n;JIR BblcoKOTeXHOJIOrMLIHOM K OMIla ­

HJ1~ 6 
THn OBaH BblCOKOTeX H OJIOfl1YHaH IWMnaHt1fI I1Cn0J1b3 y eT T e.neKoMMyHHKa Ul1O HHyIO Ct.1C Te M Y J],J1H p eur eana 3a.n:3 "-1 n o y eT h I p e M OCHOBHblM nanpaan ea u a xr: HCCJ1e.n.o­
BaH He , p aapa fi c'nca , 0 5 Y 4erIHe H y n pa an e xae. 3al...la c T y EO 13 COCTa se T e JI € K OMMYHvlI' ( cH..I,HOHH Ot""1 CHCTeM bl cnezrye r Bb l,ll eJl HT b OT KPbI Tb li'1 11 3aKp b lT b lti. KOMnO He HT bL B 
crarse 113JlO)l{eHbI pe3YJlbT3ThI nposeneausrx I1CCJJe .nOBa HI1 H , uan paa neausrx na epOp MI-lpOoaHl" € n p11HUl1f10B nOCl'pOeHHH H pa3BltTI1H Te.nel<OMMYHI1Kall.HOHHOH 

cncrcast f H OOTeT W -leCKOH ObICOKOT eX HOJIO r H 4 HOH KQj.,m a Hl1 J1 C Y 4 e TOM COB p eMe HHblX T € H.ne Hl...I,HHee 3 B0J1KJlll1H. 

EZOpOBC.A , M oc'KaJle'/f AT., quxmw acKUX An, M OP030BE.B ., YcmU1iOBAA, A Bop1iwWBC.B.
 
B ep oRT HocT H a R Mo.n;eJIb IlOCT aHOBKM onepexcaioumx rtoxte x JI MHMR M p azmocaaarr 12
 
P a CCMcYTpeH cnocoo n OCTaH OOKL1o n e peacatoumx n osre x JH II -HIRM paJJ,HOCBH311, HCnOJJb 3 Y lOLUH M p e :tKHM C nporpa sw aon n epeCTpOM.IW H p a 6 o'-l.ei1 -ra crorta. H ccnezros aa st 
ocofeunocr n e ro p e a Jl113 3UHI1. TIpe ,uCT3B JleH a BepOHT HOCTH aR Mo,ueJJb o ueu kn 3¢¢ e KT t1BHOCT H Y K33a HHo r o c nOC003, JJ,J1R xoro p oa rt o.n yxens: a Ha .J1 l1T l1yeCKl1 e 

u r p a et>u Ye CKMe 3a0 I1CI1"''1OCT11. TIpe ,nCTa BJleHbI npnr- re p ar npoaea es n a Y HCJle HHblX pac ve r oa Cep OPM YJlHpOBaH bl npe ztn o x cen a n n o npHMeH eHH IO n O.JlYLJeHHb IX 

PI..~ ~~ YJ l bTa TOB. 

Eauaee A .K., ITpuBaJlOB A .A ., MBa1iu1iA .H . 
MM~TaI..\~OHHaR Mo .n;e JI b epYHKI..\110HMpOBaHMR Tpa HCIlopTHOM ce-r a CB R 3 M B yCJIOBYIRX pe aJI~3aL\~11 ce-reasrx M 

KOMIlblOTepHbIX a-rare 18 
B crars e OnI 1c a H c n o c o 6 n OJIyy e Hl1R oepORTHOCT HO- Bp e Me HHbl X x a p a x r e p n crmc epY HIn,1.HOHHpOBaH HR 3.Jle Me HTOO rpaxcnopra o » CeTI1 CBH3 110 YCJlOBHHX p e a JIH3 a l...\HH 

cereasix H KOM n b lOTe pH bl X ara« a a y p o a e a s 3aw.HTbI TeJI e IW M MY HH KaUt10 HHOH HHcP p a CTP YKTypbI C Hcn0.]1b30BaHHe M H M I1 T al~HoHH o ti r.'1OJl,eJlH (11M) . TI o p e 3 YJlbTaT3 M 

Mo,n,eJlHp OS3 HHH DbInOJIH eHa Ol...\eHK3 TOYHOCTH MM , 3 T3KJI{e npo n epesa a Jl.eK B3 THOCTb n yres: c paB He Ht1J1 p e 3 YJlbT3TOO C SblXO.o.HblMH JJ:aHHb IMH 3 Ii aJI HTH yeCKo i"i 

M.oJJ,eJlU, OCHOB3 HHOH H3 n p o ueziy p e graphi cal eva lua tion and review techniqu e (GERT ) H xre r o n e TonOJIOB 1y eClWrO npe o fi p a aoaaxna (;ToxaCT Hy e CKH X cer e ri. 

CUM01iOB A H. 
Monenapoaanne pa.n;MOCMrHaJIOB B BeKTOp H OM 3JIeKTp OMarHMTHOM aHTeHHe 27 
P3 CCMOTp eH a sexro p n a a 3Jl e KTpOMa r HHT H3 H aHTeHH a , cocron uiaa vl3 o p rorouarn.asrx 3 JleKT p H"-Ie CKHX ziuno.neri H iVIa r HHTHb lX p a MOK. P a 3 p a OOTaH a MOJJ:e Jl b 

p a ,ll,UOCHr HaJlOB, H3M e p lle MblX B aHTe HHbl X 3 J1eMeH Ta x . M OJJ:eJlb n p e n c r a n n e u a B cpa a opuo a q )Op Me , Ha o c u o n e c o x pauien noro H3 6 0pa y p a BHe HHt't M aKC Be JJJ1a . 

P C.JyJl.bTHp y IOlU,Hti BeKTOpHb l11 cnrua,n a a a stxone Mo .o.eJlH Y YH T bIBaeT n p OCTpaH CTB e HHO-nOJlHp"13 aUHOHHble n a p a n er p s : BXOIJ.Ho ro pa.u110VIJJIyqeHt1F1. Bsino.nxeaaoe 
xoxmsicrepaoe Mo .n;eJlltpoB3HHe n OK3 3 a JlO 3IJ.e KBa THOCTb VI Ha r JIR JJ:HOCTb paa p a fi o r a n a ofi erone.na . 

BaJlbl'KOBAA 
Mozte.m, KaHaJIa .n;eKal\1eTpOBot"1 pa.n;MOCBR3M , YLIMTbIBalOmaR BJIMRHMe CKOJIb3RmeM IlO cnetcrpy IlOM e X M 34 
B crars e p a CCM3TpUBa e TCH Ma Te lvta Tl-t "-leCKaH MOl-l.e JJb x a s a .na l-l.eKaMe T p OBo ti pa)lHOCOR.3H , y y n T bi Ba lOl..l.J,a H B0 3JJ:eH CTBH e CJJy43M Ho n Y3 KOnO JlOCHOH n OMe XH , yaCTOTa 

KOTOP OI1 I1Ji\leHRe TCR B npene.na x c n etcrpa c u r n a .na . TI p e)lCTaB.JleH a HaJl HT Hy e CKHM. an na p a r CHHT e 3 a noxrex C «(KOCHHY COl1.n;a Jl b Hbll'l' ll> H « n l1JlOOOpa 3 Hb IM) 3 a IWHOM 

l-l3MeH€HI1J1 l1X l...\eHTpaJI bH OM. Q3CTOT bi. Flpnsezieas r p e3YJIbTaT b I Ou eH KI1 nOlVle XOY CTOHYI1BO CTH CHrHa.nOB C nepe CT3H OBOYHoti -racrornoa MO)ly JIRu' l1e rr 0 rcan a n e C 

aJl..!l.11TI1BHbliVl 6eJl bi M r aYCCOBbIM WyMOM B YC.flOBYLRXB03Jl, eM.CTSI1R CKO.J1b3 11U.I.H X n o cne icr p y nO Mex. 

K aJlU1iUH B.H. 
OrrTMMaJIbHOe IlJIaHMpOBaHMe OIle p a L\ MM MHepOpMaL\MOHHOrO B3aMMO.n;eMCTBMR KOCMMLIeCKoro aIlIlapaTa C 

,n;I1CKpeTHOM cpenoji na IlOBepXHOCTM 3el\1JIM B yCJIOBMRX I..\eJIeHaIlpaBJIeHHbIX B03MymeHHM 44 
B CTD,Tb (l pa CCMa Tpl1Ba e TCH a a zia -ra I~OC MI'IYeCKO" KH o e pH e THKH, CBJl3 a HH3 R C o n T HMa.Jlb Hb IM y npaane uuev onep auu sv» HHep o p MaUHOHHoro B3 a HM o.uei.1cTBuR 

x oc xtasec koro arma p a r a C n OBepXHOCT b lO 3 eMJl l1 S Y CJIOBHfl X uen eaan p aaneuxsrx S0 3MYU.I.e HHH. ,l,b t H3MI1'-I e CI<.aR Mo.ue.J1b HHepopMa UH OHHoro B3 3HMOJl,e i1cTBl1R 

n pe)l,CTHI3J1eHa S Bl1.n;€ JUmeHHOr o HHTer p a JIbHoro o n e p a ropa <ppe,n,roJIb Ma . B K34e CTBe aoa vry uta iouiero cpa x r opa , BJIHR lOw.ero x a p e 3 y .J1bT3T B3aHMO.!l.eHCTBHR, 

p acc sm r p a a aerca p a c npezt e.ne x ne K03qxpH L.J,Yi e HT3 np0 3 p 3'-l HOCTH OKOJI03eM HOM reoep l1.3Hy e CKo i:"1 c p ezn. i B,[(OJlb rpa c c s: n OJIeT3 . KpHTe p HeM OnTHM aJI b HOCTH 

ynpa B~TJeH H J1 CJlY)KI1T Tpe 6 0 0aBHe M3 K CHMYl-'Ia JIHHei:"IHoro Te pMJ1 Ha JIb Ho ro cPY H Kl.l.HOH a ~1.a . xa pa rcre p nay iouiero OTHOCHTeJlbHYJO u.eH HOCTb n on y-ra e xto ii HHcPo p M a u.Hu. 

B03M y w.a IOw,a R cpena HOCHT aH Ta roHHCTHye CKL1ti x a p aKTe p H ee u e.m, - M ltH t-1MH3au, l·m yxaaa a u o ro epYH KUHOHa Jia B yCJIOBHRX o r pa HHl..l e HHOCT H COOTB e Tc To y lOl..l.J,e r O 

pecypca .D,OnYCTHMbI X B0 3M y w. e HHH, "-ITO n p H BOJJ,UT K paCCMOT peHUlO COOT Be TCTB YlO LUe i1. 6 ec r<:OHe"-lHOI1 a HTaroH HCTHyeC KOM. Hrpbl. Ilpnneztea I{ OHK peTHb l j:1 

n pavre p BbIYI1C,n.eHHR On n t Ma.Jlb HOH CTpaTerHH nJIaHl1 p OS3H l1R J1 COOTse TCTSYIOw.eI1 B03MYLUa tOU.I.ei1 p e a xunu Ha ocaose p e.n;Y KJ.J;I1H 3 a ,lUl "-lI1 K a azr a x e JIl1Hef i Horo 

npOrp al\ l MJ1pOB3 HI1R. 

Cae1iKO M.B., BOJl1WB A .B., .HCUHC'KUU C.A. 
Morrennposanae xopnopa-rnaasix TeJIeKOMMYH~KaI..\MOHHbIXceTeM na OCHOBe arerrrxoro nonxozta 52 
PaCC~IaTpHB3 lOTCR nonpo c s r npHMeH eH "l R area -rn o ro n on x o zia 1-<; Mo .n;eJUt p OBaHHKl x opno p a runai,ix T eJle KOMMYHHKal~HO H H bIX cereri. Cep OPMYJII1 p OBaH bf n OCT3 HOBKH 

3a,n,Cl ll aaa.na aa J1Cl1HTe 3a xop n o p a r n aasrx Te.Jle KOMMYHH KaUHOHHblX c e TeH . 06CY)K,ualOTCH COCTa B KOM n OHe HTOB H crp y x r y p a a r e HTH OH MO,ll e.nv I. )lerl'1OHCT p vrp y tOTCfl 

ac n exrs: pea.flH3a l...\I1H a reHTHOH Mo .n;e J1U 0 HIiCTp Y Me HT aJ1b HOI';"1 c p ezre An y Logic 11B0 3MOJi<: HOCT I1 n pone zte nna a x c n e p u aeuron C HCn OJl b3 003 HHeM ;:'lTOM MO,JJ,eJIH. 

Ka3apJL1i M .JI., Pu xmep A .A ., Illax pa.tJ.w HbJtH M.A . 
CHM BOJI~LIeCKMe BbILI~CJIeH~R MHOrOLIJIeHOB n p n paapafio-rxe KaJIbKyJIRTOpa p aCWIlJpeHHbIX LI~CeJI 60 
BpBO(rre p a CCMOTpeH bI npen cra anennn H OCHOOHb le on epauan H3)J.MH Or OY.Jl€ Ha Ml1 0'1' MH o r H X n eperae a xst x (CJIOm e HH e . ObIY I1T3H l1e , YMHOm €H } t e , zre n e n ne , n 0 3 13e,ue H He B 

ue xyio 11 pal~110 Ha JIbHYIO cre n e a s , KOMn 0 3 HUHR MHoroYJle HOS), n p u nepsr rpynn H xo.ne u aJI r e5p a H'-le CKHX Sb l p a)f{e HHH H I1X MOPcPH3M OO. Arrrefi pa nvecxne Bb lp3J1"e HJ1fl, 

ancxrerrr apasre J1 cno x cu sr e epYHKLI,HH OTo 6 p 3 :tK3 1OTCR p a CWI·IpeHHbIMH '-lHC'J1aM H, Ha n KOTOp bIM H BBO,URTC'H p aan a-ra sr e a p l1epMe TH I...JeCKJ1e o nep a u u u , OTHoweHHH 

(p aBeHCTBa "I HepaBeH CTB3 . nopsnxa H n p .) It COOJ1CT Ba (K OMM yTa THBHOCTH CJlOmeHHJI H y M Home HHH, JJ:"l c Tp J16yn tB HOCTH y M HO:tKe HHH OTHOCHTeJlbHO CJlO/K e HHII H r .n.), 

Ilosaaaaa B03 MO)KHOCTb CI1MBOJlt-flleCI<:Qr o HCYH CJleHl1../t C n o n ouisro p aC WHpeH HbI X YH c e.n . KOTo p a R MO:tKeT 6 blT b npI1MeH eH a . aanpu u ep, B CH MBo.n l1'-le CKH X pac xera x 
CJIOmH bIX Bb l.p all-<;e HJ1i1• .uvl epepe p e Hl...\Ha JIbHOM H J1HTerpaJl bH OM HCl.£HCJIeHHH a.nreti p a a a e c icnx Bb l p a )f{eHHH, p eureaan MH o roYJIeHHblx ypa oH eHH t'I H He p 3 s eHCT B H n p . 

http:BJIHRlOw.ero
http:l,btH3MI1'-IeCI<.aR
http:MOP030BE.B


Ileopwuso:« C.C., ,l{eopHU'KOea a .<p., CaJltOXUH B.<P., Tomuuncuxoea /I1 .M. 
IIp e,ll;JIO JK e H MR no 06pa6oTKe p e 3 Y JIbT a T OB o ~eHKM H a Y 1.mbI X MCCJI e }:(oBaHMM	 7 1 
Il pczi noncex nozrxon K ouemce p e 3 YJIbTaTOB H a yt-I H bI X H CCJJ eAOBa H I1 ~J . HcnO.nb 3YI01l1l1 i:J BeJI I1Y I1HY Jl.OSepHTeJlbHOrO mrrepnana KaK .nono .nt-lJ.-lTe JlbHbIH na pa sierp. 
Pa CCMOTpeHbl ar arru era p eaJJl.13aUHM. na YI1CJlE.'HHbIX n p MMep ax . CepOPMYJll1POB3 Hbi n penn oscea u a no er o np aKTJ.1 yeCKOMY rrp lfMeHemno. Orrp ene.neast HanpaSJIeHt1J1 
.n.aJlbHej:tw ero I1cc.ne.n003HBH. 

Mcynoe AA, K pync'Kuu KA, 3N'KOe,l{.,l{ . 
M e T O}:(MK a o~e HMBaH M R nOTeH~MaJIbH O M T Oq H OCT M 'rpaex'ropuoro M3M e pI1T eJIbHOrO KOMnJIeKCa I1Cn b IT a T e .JIb H OrO 

n OJI Mr OH a C pa3}:(e.JIeHMe M norpeumocreri Ha COCTaBJIRIO~I1e 75 
B CTaTb€ n p ezicraanena MeTO;J.J1Ka , n03BO.flHIOw.aJI Ou;eHI1Ba Tb norenun a .m.xyro TOY.HOCTb rpaex-ropao ro 113MepHTe JI b HOr O IW1fl1JleK Ca C y yeTOM p a ana-...U-l b I X H3MepR­
e ~Ib lX n apasterpo a ,llBI1)KeH I1R o 6 beK T OB I1CObiTaI-IHM 11 vL36 bITOl-IH OCT11 a rr p uopaoti 113Mep H T e Jl b l-lO f i I1HcPopMal.V'!Vl. Ilpnaenen paCy eTHb1l1 npl1Mep H npenc-raaneuu 

r p a rp n-recxa e peayns 'ra'n.r paCC l.JYITa I-lHbI X norpeuraocrcn Oll,e HOK n OJIm KeHHH o6beKTa l1c nblTaHI1M C pa3Jxe,neHaeM Ha c,nYl.Ja f'IH b le YICHCTe MaTYly eC!{ He COCTa BJ1HlOll\ Me . 

K paCHOUJ,-e'KOe CB.
 
M o }:(e JIl1p OB a H Me BJIMR H MR M3MeHReMOM reOMeTpMM CBepXMaJIbIX KOCMI11..JeCKI1X annapa r oa H a a3po}:(MHa M M1..J e C­


KyIO CMJIy 81
 
•	 B Be,a,eH O n OHRTH e 113Me r1.Fler\'fQ'i1r r eOMeTpMI1 caepxraansrx KOCMI'I'YeCKHX annaparoa (CM I\A). Ilpencraane xu p eay .m.ra r i. r YH c .neH Ho r o Mo,a,eJl l1pOBaH V1R BJH1RHl1R 

H3M eHfl eM OH r eOMp.Tpl1J·1 CM KA Hil BeJII1YHHY a3po,a,MHa MHyeCh:OH Cl1Jl bI zi. nn pa 3JlJ1l-IHb IX BapMaHTOB XOMnJIeI\ TOBa HI1R C M I\A , zm an a aoua H3M eH em·1fI y r .na aTaKJ1l1 

o n p e n erie u uoro CJlO.A Bb JCOT Op6t1T. 

YcneHC'KUU M .E. 
ABTOMaTMqeCKOe ofina pyxceune c60eB B CMCTeMax xpa ueu nn }:(a HH bIX C MCnOJIb30BaHlileM JK ypHaJIOB CMCTeMHoro 

n p o r p axneao r o 06eCneQeHl1R 90 
C TaTbR n OCBJlI..U.e Ha aon pocars oOHa py)Kt' Hl1H c60eB B npouecc e p a5 0 1'b J CHC1'e M xpa HeH I1H naun erx (CX!() C l1Cn OJl b30 Ba Hl·1e M a JI rOp J11'Ma , OCHOBa HHo ro aa 

KJl a CCi'1I:f':H1Kau,HH q)parMe HTOB )Kyp HaJI OB, reuepupyerasrx CI1C1'e MHb lM nporpaM MHbl1\l o6ecne4eHMeM cxn, npn nO MOIIJ;J1' aJl rO p l11'MOB MaWYlHHoro o5Y "-le Hl-H I. B c r a r s e 

ornrcsrsaerca npo u e cc npenaaparensaosi o 6pa601'KH 1'eK CTOB Cl1C1'e MHb lX )Kyp Ha JIOB, n opano« o n pene.ne n n n J1 p acser a lllIanlOC1'l1"I eCl0-1X np11 3H a KOB l BbI60p 11 

n p l1M e He HVle a.nrOpl1TMOB K.JIaCCl1Cp l1Ka LtI1J.1 J.1 npJ.1BOllH1'CH p e 3 YJIbTa 1'b I npHM elJ eHHH aJI fO p J.1TMa. 

EpJ11a'Koe PB. 
,UeTeKTMpOBaHI1e CeTeBbIX npOTOKOJIOB C npMMeHe Hl1eM MeTO}:(OB Mallll1HHO rO o6y1..JeHMR M aJIrOpI1TMOB He1..JeTKOM 

JIOrliIKM B CI1CTeMaX a HaJIl1 3 a TpacPl1Ka 97 
B p a fi ore p a CCMaTpl1I3a eT CH HOBb IM 3cPq) e KTMBHbIl';"1 n on x on K aHaJI1I3Y c ere so ro r p arputca C LteJIbIO onpezre.rreuun np01'OKOJIa HI-rcPopMa LtI10H HOr O o6 Me Ha npnxnanaoro 

ypOBHR. ,Ua eTCH xparicoe o n ucam re CTpyI'CTypbI aJI rOpl11'Ma I<JIa CCl'lcPJlII:aUJ'U1 cereas rx n aK eTOB na n p ylHa ,a,Jle)K HOC1'b rc O,a,HOMy 113 H3B eCTHbIX n pO TOKOJIOB (TLS 
v l , TLS v 1.2, HTTP, SS H v2 , DNS 11 AP). ):(.nH onp ezie.nea ua np or orcoria I1Cn OJIb 3 y eTcR npua uun BbI COKOCKOPOCTI-l0I1 onaona xerxon KJIacc l1cP;m a uml, KOTOpbIJ1 

aa x.mo-ra ercn B TOM, "-ITO aI-IaJIM:3 J1p y eTcR I1I-IcPopMaUI1R, nepezra s ae raaa B Ka m l..{OM KOHK peTHOM n a x ere . MCnOJIb3YlOTCH 3JIe MeHTbl n OBe,[(eH y e CKOr O a Ha JI113a , a I1MeH HO 

KJIaCC HCpHLl,11PYJOTCH n epexornrste COCTOHHI1R npOTOKOJIOB J1Hepo pMa UI10 HHOr O 05Me Ha, "-iTO n03Bo.nHeT ,a,OCTMYb 60JIee BbICOIW !'O yponnn BepHOCTl1 KJIacCl1epl1Ka UH l1 11 

50JIee B bI COKOii CTeneHM o6 0 5 ll.\ e H t1H Ha HOBbIX TeCTOBblX BbI6o p Ka x. ITpuMe HfUoTc H a JIrop HTM bI HeyeTKoi;j: JIorWI<H U HeI1pOI-IHbI e c ent, ,UeM oHC TpI1PYIOT CR peay.m-ra'n - r 
TecTHpOBaHI1 H n OCTp OeI-II-iOrO nporpaxuc uoro MO,[(yJI H, cno c oo n o r o H,a,eI-ITHepI1UHpOSaTb npOTOIWJIbI l1HcPopMaUMoHI-wro 06MeI-Ia . 

Ii :1(.) G'; Q!I'JQ~' '~j i GIm 
~ eem'Ko e B.H ., EyJL2U'KOe C.B ., Tumoe E.K, Poaos U .E. 
M e T a M o }:(e JIMp OB aHMe B reOM HcP opMaTMKe 112 
CTaTbJl l1CCJIe.nyeT Me-TaM OlleJll1pOBaHHe B reomupop xrarmce KaK OC05 bl i1 BHtl, MOJleJH1p OBaHIHL PaCKpblBaeTCH cneuaqnuca MeTaMo,[(e JH1p OBaUlH I B r eOI1HepopMaTJ1Ke. 

Ornrcansr TpU ann a MeTa Mo,[(eJleii . PaCCM01'peHbl 1'pM CVtTya Ltl111 Mo.ne JIl1pOBaHI1 H. tcoropsre aana ior TpM T u na Me Ta Mo,[(eJl l1p OBa HHH . C 1'a TbH p a c rcpt.r ea er c x esr y 

O1'HOllle Hl1l1 BC t1C1'eMe «O Ob e KT - MeTaMOneJlb}). Onncaua cxeeaa O1'Ho w e HH I'1B CI1C1'eMe «0 6b e KT - Mo,u.eJIb - MeTa Mo,[(eJIb}). PaCKpblBa eTCR cone pxcaune rpopraa pouaua a 
Me1'aTeopHH. J.1c CJIetl,OBa Hbl n ne OCHOBHbIe Me1'GlMo,u.eJI J1 B reotrarpopraarmce: YIHepopMaLt l10HH a H c rr r y a u n n I1 t1Hq)QPi\ta u.I1OHHaH KOHCTpyKLtHR. J.1HepopMaLtl10 HHaR 

Cl11'y a Ltl1H oooouiaer l1 On l1CbIBaeT p e an snsie CI11'y aLti'1I1. IIlHepopMaLt HOHHa R KOHC1'pyKLtJ1R 060011laeT 11onacsraaer n p o cr p aacr a e a u ere Mo,[(eJIH 11npOCTpa HCTB e HHble 

n p o u ec cu . B BO,[((..1TC.A HOBo e n OHHT l1e 'In p OCTp a HCTBeHHoe MeTaMo.neJl l1pOBa HHe ». 

EUOeH'KO C.M., EJLU3apoe ,l{.A, llpUCJDICHJ01CAC., tfepHbLu CT ., Illecrruucoe B .M. 
I1HcPopMa~I10HHaR TeXHOJIOrMR xoxmencaTOpHOti l1}:(eHTMq)MKa~Mlil n p OCT p aHCTBeHH bIX }:(aHH bIX OT OnTMQeCKMX 

CI1CTeM Ha6JI!O}:(eHMR 6eCnMJI OT H b I X armapa ron 120 
B cran.e p a CCMa Tpl1 Ba lOT CR sonpocsi J1,a,eHTH<fH1Kall,L111 H306pa'KeHHJ1, n o c r yna rouin x OT cnc 'rexrs r Ha6JIlO,n,eHI1R 6eCnI1JlOTHI1H:a , Ilpuneneu aJI rO p HT M KOMneHCa Ul111 

I1Hepo p Ma U110 HHbI X n OToKOB n p n oueinc e l1Hq)OpMa UI1J1 OT!-(.nOHeHI1 R Je n o carpara» y n paBJIe HI1.R B CI1CTe :-Vl e cTa6I1JI113aUL1l1 rco o p nuxa r 1'OYKVl Koppe~~IHIlJ10H H O !'O 

MClKCI1MYM a , Cdiopery.nnpoaauu yCJI OBH H I1HBapHaHTHOC1'11aJIrOpl1 TM a l1,n,eH TMcPt1Ka u.HM OTHOCH'l' eJIb HO B03MYll\eHI1~'r B npOCTpaH CTBe 06·beKTOB reocuryau nu. Onl1CaH 

anrop u-rx i Y li p a BJIe HI1H cPoprvmpoBaHHeM 3TaJIOHHOr O 11,305pam e HI1H (ofipaaa). Y CTaH OBJIeI-lbI yc,nOBI-1R CXO,n,I1MOC1'l1 a.nropur si a KOMn eH ca UHH BX O.llHOr O c uruana ­

n p ea annpoaanue MOllI. a OCT l1 IWHTypOB o5paTHOI1 CBH3 11K MOllI. HOCTYI l1CTOGHH Ka , 

EypeHU1i A H . 
M o }:(e JIM I1 H cP opM a~I10HHbIX nOTOKOB, ~ MpKy.JIMPYIO~MX B r e0I1HcPopMa~110HHbIX CI1CT eMa X KpI1TI1QeCKM BaJK H b I X 

C,JIOJK H b I X opraHM3a~ 11 0 H H O -T e XHI1 1..JeCKI1X 06beKTOB 127 
PaCC Ma Tp l1BalOTCH nonpoci.i q)OpMan1130Bar-IHoro OnI1 ca HH R l1HepopMaUJ10HHbI X n OTOKOB, UI1p KyJI Mp y IOllI. I1X B f MC, ofic cne-nrna ioumx p e ura ro uine 3JIeMeHTbI 

Kp l1T11"-ieCKH BamHbrx CJIO)f{ HbI X OpraHI13au,l1oHHo-TeXH I1y e CKMX o5beKToB p a 3JIl1YHOrO Ha3HayeHH H lJ,aHH bl i\Il1 , no,ny"-leHHbIMI1 B peay.m.rare cfiopa, o6p a 5 0TKI1, 

a Ha JH13a, MOJle .ml poBa HW5l, nepezia-m 11 ororipaaceana Ul1cPPOBQl1 l<a p Torpa q:1l1"-1 eCK0I1 (~t1q)POBb IX «apr MeC1' HOC1'I1), aHaJIOr OBOM H TeKcTo BOJ1 J1Hepo p Ma U;l1l1. B 
iea-recrse OCHOBHbIX Mo,[(eJIeii paccuorpeu er 113BeCTHbie Tl1n bl c,nyQai1:Hblx n OTOKOB: npI1MI1TI1BHbI11 , Ilam.sra, 3 p .na Hr a , E epHy.nJH1, pexyppeir r u s ni , p e tcyppeu-nrsrsi 

C aa naa nsraa uuera, o606w. e HHbrn c a ero n o zrofi a eut. Ilpoaeneu a uanu a :}THX n OTOKOB x a npezmer Onl1CaHI1H OCHOBHbIX CBOI:tCTB pea.nsa s rx l1uep opMau, l10HHbIX nOT OKOB, 

Ltl1P KYJIl1pytOI..U.l1X B I'HC. Il pennonceu sr Ma Te Ma T l1yeCJH1e MOn eJII1 C1'o xaC1' IP -leCKI1X n OTOKOB, n03BOJIHIOW.H X a lJ,eKBaTH O om-car» OCHOBHb le CBOJ1cT Ba p e a.nsnsrx 

n 01'OK08, CBfl3a HHbIe C HX u ecrauao napaocrs-o, p aaaoponaoc ruro, He o p .lf1'IH a p HOCTb IO 11B0 3M O)[«(-{OCTblO rpy rmnpoaanna 3.i le MeHTOB. 

http:Ltl1PKYJIl1pytOI..U
http:UI1pKyJIMpyIOllI.I1X


Xpy llt P.M., rpUHb A .H ., Co,/w6be6 A .B.
 
Il oasnn eaa e H a ,lJ; e m H OCTVI VI,lJ;eH T Vlep VlKa I..\VIVI O,lJ;HOVlMeHH b I X T Oq e K c'repe ona pt.r 133
 
B CT3Tbe npe ano acen MeTO,u epJ1JIh T pa U I1H OW Vi6 0 1.J HO l1,LJ,eHT H epU Ul1p o oa HHb IX TO'-l eK crepeona p h i , }lJ1H xoroporo HMeeTCH KOJI Hy e CTS eH Ha H o uen x a ero 3 epepel<T H BHOCT I1. 

I1pe.1~10)Ke HHbIt'1 MeTOA n 03BOJIHeT cyutecrne n no n oa uurarr, HaJJ.e)f{ HO('Tb H,lleHTHepHKaI.V1H CQOTBeTCTBeHHblX 'ro -rex C n p HMeHeHl1eM n er exr opc e 11 ziecx p n n r op on 
OCQOb l X TOy e K. 

QJU.IlUnnC1WX E.9 ., raAKUH <P .A ., Ilonoe A.B ., 3 a Xap"iyK A .B. 
M e T O,lJ;VlKa Y T Oq H e H VlH napawe'rpoa pa,lJ;VlOJIO Ka I..\I10 H HbI X ,lJ;a T q VlK OB H d OCH OBe o 6pa6oTI{VI na-rypasrx 
p a A VlOJIOK aI..\VlOHHbIX Vl306pa m e H Vlr1 M eC T H OCTVI 138 
B CTa ThC n p1100,ll,l1T CH ona caau e npe,o...rIOX{ eHHot:"1 a OTOpa i\-1I1 MeT O,llm 0 1 yTo'-IH e I-lHR na paraer poc p a /lHOJIOKa U HO HHb IX ,naT'·U1[(OB na OCHOI3e ofi p afio-r rcn Ha T y p HbIX 

pa,llI I0J10KaUI1 0HI-IbIX J130 6 p a:m eH l1ti Me CTHOCTH. M eTO)U1Ka npenaaax a veua llJ1f1 I10BbI We HvIR JlOCTOBepHOCTVl n aan s rx 0 na p a raer p a x epy HKUHoHH pOBa HHJl 

pa ;UIOJlOKaUJ-IOHt-lbIX .n.aTYJ.1 KOB 11 YCJlOBHR X Ha6moJl.eH J.1 R 3e MHo i1 n OBe p XHOCTlr1.B ocuo ey MeTOn n KI1 no.noacea s r ezuuu.re (Y HI1BepCaJIb Hble) n O,LJ,XOn bI cfiopa H o 6 p a 6o TKH 

I1CXO;::lHbIX (na-rypaeix) pa ,LJ,110JlOKaUHOHI-ibIX ,LJ,a HHbf X, ofiecne-umaio ume nOJlY1..JeHH e oueuo« paap eura iouteri c noc o6 HOCTI1, onpenen eaue aI\InJlHTYJl.I-IOt't xa pa xrepa cr uxu 
U ypounn COOCTBeHHblx WyMOB p a,ll HOJIOKaUI10HHOr O )J.aT"4HK3 , a r aroxe K03 epepHUHeHT OB Ko ppeKUHH He p a BHOKOHTp a CTI-IOCTI1 aa r y pm-rx pan HO.JIOKa u,I10HH bI X 

11300 pa 'K eHl t f l . 

M:UMII,[.]:I:t.;';I":t~a:lii:[·'f(aI·MI'UI:oltt.;';lIi*i:I'It1+ 

TlOAUH A.E., C6up u 806 K.H . 
IiIHepOpMaL\VlOHHble 11 epVl H aH COBbIe n OTepVI H e COBepIlleHHOr O npOe KTVlpOBaHVlH On T VlKO-3JIeKTpOHH0 r1 

armapa-rypsr KO CMVl qeCKVl X a n na pa ros ,lJ;VlCT a H I..\VlOH H Or O 3 0 H ,lJ;Vlp OBaH VlH 3 eMJII1 152 
Ana.."m :nl py eTc R Hcn OJlb3 0BaHl1 e «pirr epuee ouemcu n p e n e.ns u o r o UHcTp y Me HTa .ilbli o ro paapeuie xna KA LJ,33 u a Me CTHOCTH )J.JIR npo exru p o naann 03A KA ,lJ,33. 
I IOl.::a:JaHO, Y,TO aa p y 6 eX-:Hbl t'! K p H T e pH ~1 GSD o u ea x » r eOMeTpH YeCKOrO pa 3 p e W eHH TI npe n rr r cr nyer c o ae p ur enu o sr y npOeKTl1p OBa HHlO 03A ~ COrJI a COBa HHOM 

no KJlllTt' JlI110 H aii KBI1CTa C K0 3cj}(p l1l1He HTO M COBe p w eH CT Ba 03A K= 1. HeCOBe p w e HCTBO n p o e KTH p OBaHI1R 0 3 A (K> 2) a cex CYll\eC TB Y IOll\I1X ]{ A A 33 acne r K 

IlH epop MaUHOHHbl M H qJHHaH COBblM n OTe p RM. TI OJIj"I'-leH O, "4'1'0 OTHOCHTeJIbHble MHcP0PM3UHoHHhl e norepn a ec oe epure n aoro n p oe x -nrposa a a s COCTaBJlfl lOT K p a a , a 

OTHOC" TeJ)bHble cPHHaHCOBble n o r e p n a e co eep ur e auo r o n p o eKT J,lpOBaHH R COCTa SJIfi lOT K f,pa a , rne B- c're neus MaCWTa6Horo aa rcoaa CTOHMOCTH , (2 $.13$.3). TI p e)J..JIm-H:eHo 

no H36emaHHe 3THX n or eps HcnOJIb 30 BaTb .nJIH cone p ur eun o ro npo e rcr upoea a a a 0 3A ore-recrnea u uu Kp MTe p HM P R C oueu x » HHcTpyMeHTaJl b HOr O .m 1He t'rHo r o 

paap eurexnn. 

E6cee6 B.U. 
BKJIa,lJ; OT e qeCTBe H HbIX BO eHHbIX y qeH bIX B C03,lJ;a H Vle VI pa3BVlT I1e Ha yqH Or1 IIIKO JI bI no epO HO-I..\e JI e BoMy 

Imepo pMaI..\VlOHHoM y ofiecnexemuo KO CMVlqeCKVlX Cpe,lJ;CTB 161 
B cra r se n p ezrcr a nn eau OCHOBHbl e n a uxsi e a 3a p o :tK,LJ, eHHVl H pa 3 BHTHH HayLJHOH WI<OJIbl «¢OHO- u eJIeBOe vlHcPo pMa UHoHH oe ooecne -rea ne » (<PU I10) KOCMvp-I eCKI1X 

cpcn cr n. Ocneuren BKJIa.a p OCCHI';k KHX BOeHH.blX y-re-u.rx , 0 OCHOBI-IOM H3 BoeHHo-KoCMJ--I"4e CKo i1 3K a,LJ,ei\nIH HM. A. <P. Moaca a c rco r o , B 3'1'0'1'npo u ecc C B3 "4aJ1a 1940- x .a0 

eepeJl,Ulf bI200 0- x rO,D,OB. TIpe.nCTaBJIe Hbl TeOpeTH "4eCK He OCHOBbI H aa n p a an en u a n p a KTH"4eCKOi1 p ea.na aa u nu 11 HcnOJlb30BaHIHJ p eay .m.ra-roe 11CCJleJl.OSa HHH Ha y y.HOH: 

uncom-r ¢UHO. Crpopsay.nnpoaa a s : OCHOBHble nOHHTI1R H o n p e.QeJIe HI1R, x a p a icr e p uayroume conep xca a u e , ara rn» C03 Jl.a HHR 11 epY H l(UHO H ~lpooa HHH CHCTeM bI <pIJ;IIlO. 
,UaH aH<IJH1."3 n OJ1I1THy eCKH X l1 Hay"4HO-Opra HH3a Ll,HOHHbIX ac nexroa .o.eRTeJI bHOCTH Ha yy. Hot"1 WKOJIbl cI:>UMO B pa c a s re n e puoztsr e e p a 6 0TbI. Onpene.neasr 6a 30 Bble 

T('XHOJIOrJ.lI-1 cPOpMHp OBaHH R epUJ.10 ~ rex xn-rec xne c p eztcraa ITO.JIy y.eH MR HCXOnH bl X Jl.aHHbIX n o epOHa M H u,eJ1JlM, HX HHcPo p Ma UHOHHbl e x apaKTe p HCTHKH , x or o p sre 

HCn0J1b3YIOTCJl KOCMH"4eCKHMH Cp e,D,CTBClMH Jl.l1CTa HUHOHHOro Ha6 .JIfo .ne IH tR 3eMJII-1 11Mnpoaoro oxeana. 

Ca.MOiiA06 E.B., CaH01tKa Jl- H .A. 
M eTO,lJ;bI VI a.rrrOpVlT MbI BO CCT a H OBJI e H VlH VlCK aJKeHHbI X 3Ha q e H Vlr1 T e Jl eMe T p VlpyeM b Ix na paa e-rpos n p n o fi p a fionce 

I13 MepJ1TeJIb H 0 r1 VlH epOpMaI..\VIVI KOCMVlq e CKVlX Cpe,lJ;CT B 180 
Pa Co.:aTp l1SaIOTCH MeTO,Ubl H a .nr o p nrwsr BOCCT3 HOBJIeHlo-IJl HCKa m eHHblX 3H3ye HHj:t (n ponycxoa) npn o6p a60TKe Me)J.JleHHO;vIeHfllOLUHx CH TeJleMeTpHp yeMbl x 

nupaore'rpos. B Ka "4eCTBe ueJIJI HCCJle.no na W 1H OOOCHOBblBaeTCR He06xo.Q llMOCTb o6e Cn e "4eHHH Tpe5yeMoro y p OBHR .llOCTOSe p HOCTJ.1 HCXOJl.HOii H3 Me p HTeJ1b HOI";"1 

J-tJl<pop MaLl,HH, P aCCMOTp eH n p n step n pH MeHeHHR MeTona ;:m n OJ1HeHJ--Hl n p o n y c x o n B 3ivID Hp W-leCI{ HX a au a srx x a OCBOBe B3Be w eHHbl X o 6 Y ~IalOmH X BbI6opOK. 

Ka3alW 6 P.P., CeMeH06 E.H . 
MO,lJ;eJIb On T VlM a JIbHOr O p acn p ene.ne a n a aany cxos KO CMVlqe CKVlX a n n a p a r os n o 3JIe M eHTa M CVlCT e M b l Cpe,lJ;CT B 

BbIBe,lJ;eHJ1H K OCM VlqeCK VlX a n napaT a B 18 7 
B crarse onnca xa MOne.JIb n OHCKa HaH6 0Jlee npI1eMJleMOrO na p n a ara p ac n p en e.nenaa aa n a x BblB ene l-IH H KOCMH y.eCKHX art rra p a -ro a no 3JIeMeHTaM CHCTe MbI c p e n c r n 

BblBe;J;CHII;:I. U eJIblO MO;.I,eJIHp OBaHHH RBJ1HeTCH M3KcHMM3a u,HH y.I1CJ1a ycneumo Bbm OJIl-IHeMbIX aazta-: BbIB e.n.eH vtH KOCMMy.eCKMX a n n a pa -ros s a 3a )J.a HHOM HHTepBa.TIe 

rW3 HllpOB8HHJl rtpu HMeIOLUHXC.H orpa nn veuuax no Ha n.e )-KHOCTH. CTOHMOCT11 H HHTeH CHBHOCT11 ablBeneHHH. P euraewaa aazr a xa I\la TeM3TH y.eCKH cepOPM 'yJH1pOBa H3 

K3K a3.lla ya onnox c p n o ro o y Jle eo ro L1,eJlOYI1CJleH Ho ro n p o r p a eranp o na a a n . Il prmenex a MeTOJl.MKa p e ureana 33)J.ay.H. MOJl.eJI b MO:>KeT 6b ITb n on ea a a n p n n.na l-H1pOBa HH H 

aanycxos KOCMHy eCKJ-1X arma p aron , a ra iotce n pu 060CHOBafUI H " pe60sa HMli K n e p c n ex r u auo a CJlCTe Me CpeJl.CTB BbIBe/.1.eHHH. 

http:KHXBOeHH.blX

