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AHAJII3 KOH<l>l;lJ,EHIJ,lHHOCTI IIEPE;Ll;ABAHIUI ,ll.AHHX Y 
illHPOKOCMYl'OBHX KAHAJIAX ABIAI(IHHOI PYXOMOI CYTIYTHHKOBOi 

. CJl.YiKBH AMSS 

IlotTaROBKa npoOJICMH. 3acTOcyBaHHH cynyTHHKOBHX TCXHOJIOflII y rno6aJihHiH 
imppaCTPYKTypi IIOBiTpHHOl HaBiraI~i'i ,ll;03BOTI5I€ cyITCBO ni,n:BHIIUITM piBeHb 6e3rreKH fIOJlhOTiB 
u:rrniJibHOY aBiauii. Ba:>KTIHBe Mic11,e cepe.n. TaKHX TeXHOJIOriH: HaJ1e)KlJTI, aBiau,iH:HiH. pyxoMiH 
cynyTHHKOBili cny:>K6i AMSS (Aeronautical Mobile Satellite Service), 3 BIIKOpIICTaHH5I,\f HK01 
:vfO)KC 3.IJ:iHCHIOBUTHCh opraHi3a11,i5I IIOBiTp5IHOro pyxy (OfIP), aBia11,iHHHH onepaTHBHHH 
KOHTporrb, . aBiauiHHHH a,lJ,MiHicTparn:BIUIH 3B' 5I30K, aBiauiiiHMH 3B, H30K .Il,TIH naca:>KHpiB 
[l, c. 336]. BIIKOpHCTaHHH AMSS B YKpa'iui Bi.unoBiJlHO .uo HopMaTHBHHX ,noKyMeHTiB 
3a6e3IIe<JYC B3acMo.niro opraHiB OI1P Ha repHTopi'i YKpa'iHH Ta 3a iI Me)l{aMH rn eneK1'p03B'&3oK 
opranin OTIP 3 eKirra)!<aMH noBiTp.Simrx cy.uen y THx BHrra,n:Kax, Ko;m rpa.um~iiIHi 3acofai: 
aBiaui:Hnoro eneRTp03B1>I3KY ne 3a6e3rreqyr-0T1> neo6xi;i;Ho'i orrepanrnnocTi o6MiHy impopMm::i;iero 
a6o KOJIH BHHHKaIOTh imni ycKnal(HeHH5I (nepe,n:aBaHHH incpopMau;i'i Ha BCJIHKi Bi,nCTaHi, Ha,[( 
BO,UHHMH npocTOpaMH i T.iH.) [2, rrrr. 2.2.5, 6.3]. Bpax0By1-0Inf Ba:>KnHBiCTb LI,mc 3LI,ilicneHH& 
6e·meKli rronI>oTiB iucpopMaIJ,il, aKa nepe,n:aeTbC5I 3a ,n:onoMormo AMSS, rrocrne rrpo6neMa 
3a6e3neqenm1 KOHcpi,I\eHI_\ilIIIOCTi nepenaBamUI IIOBi,I(OMJ1CHh y CllCTeMaX, m;o rrpaL(IOIOTb 3U 

IJ,iE'.IO cynynrnKOBOIO TeXHOJIOrieIO. )J,o CKJia)l,y TaKHX CHCTCM 30KpeMa HaJIC)KaTh 
IIIIIpOKOCMyroni Kamurn "nropy" (uplink) Ta "BHH3" (downlink) Mi){( cpiKCOBaHHMH 3eMHHMH 
crn1111,iHMH (Fixed Earth Station) rn cynynrnKaMH HM3bKoop6iTa.r1r:,Ho1 cynyTHHKOBO'i c:rrcTeMH 
GLOBALSTAR (GLOBALSTAR 2.0) [3]. 

AmmiJ ocTamiix )l.OcJJm'.IKeHh i ny6J1imm:in. HopManmHHMH ;ri:oKy:rv1eHTaMM. FCC (4, 5] · · 
BH3Hat:Jeno BHKopncramrn TaKHX napaMerpiB nmpoKocMyroBHX KaHa.JiiB AMSS Mi:>K Ha3eMHOIO 
CTaIIUiero (Fixed Earth Station) Ta cyrryTHHKaMH GLOBALSTAR (GLOBALSTAR 2.0): KrracH 
BIInpoMiHIOBamrn 1M23G2W a6o 2M46G2W, BHKOpllCTOBYE:TbC.SI p03IIIHpenmI crreKTPY 3a 
TCXHorroriero DSSS (cpynKn;i'i Yosmra N = 64), KO.IJ:OBe p03)Jj;wuna: KaHaniB (CDMA), qacTOTHHH 
.uiana3oH .umi: rrini1 3B, H3KY "BHH3" ( do'Wnlink) 687 5 7055 Mru., ,UJUI rriHi'i 3B' H3KY "Bropy" 
(uplink) - 5096 5250 Mfn (.n:nH o6ox nmiB niuili nepe,n:aBaHH5I BHKopHCTOBYfThCH C­
.n:iana3oH). 

IlocTaHOBKa Jasµ;aHHH. MeTOID crarri e aHa.Jii3yBaHH51 KoHcpi.ueHrdlinocTi rrepe,n:aBaHH5! 
.n:aHHX y nm:poKOCMyroBHX KaHanax, CTPYKTypa CHfHanbHO-KOJJ,OBHX KOHCTpyKuiH: B HKlfX e 
TIIIIOBOIO l(JI.SI IlIHpOKOCMyrOBMX KaHaniB 3B' $£3KY aBiauiH:HOl pyxoMOl cynyTHHKOBOl crrym:6H 
AMSS MiJK Ha3CMHOIO cramdoo (Fixed Earth Station) ra cynyTHHKal\rn GLOBALSTAR 
(GLOBALSTAR 2.0). 
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Bm.:.'laA OCHOBHOI'O MaTepia.m:y ,ll.OCJli;J.*eHmI. I1poamIBi3yeMO KOmpi,n:emi;iH:Hicn, 

rrepe,n:aBaHHH .n;amix y cynyTHHKOBi:H ninil 3B'H3KY AMSS 3 KJiacoM BHrrpoMiHIOBaHH5I 
1M23G2W 3a TaKHX yMoB. 

1) HecaHKJJ;iOHOBaHHH KOpHcTyBaq BHKOpHCTOBYE: CTaH,11,apTHY HeM0,11,H<PiKOBaHY 
rrpHHMa.JihHY arrapaTypy CaHKIJ;iOirnBaHoro KOpHCTJBa•m; Bi,n:cyTHi eKcrrnyaTauiliHi Bi,11,MOBH, a6o 
Yx BIIJIHB HecyTTE:BHii. 

2) MexaHhM 3axHcTy rrepe,11,6al!ae ,n:HHaMiqHe rrepepo3no,n;ineHHH Q:>yHKtdli Yomna MiJK 

KamumMH 3B, H3KY (,11,mI p03UIHpeHH5I cneKTPY umpposoro impopMauiliHOro CHTHaJIY rrpH 
IIIBli,[(KOCTi rrepe,11,aBaHmI n;aHHX 1,2288· 106 /64 := 19,2·103 6iT/c y KO)KHHM MOMeHT qacy 

BHKOpHCTOBYCTbC5I 0,11,Ha 3 cpyHKIJ;iH y onma, HOMep ,HKOl y 6a3Hci BH3HaqaCTbC.>I 3a arrropHTMOM 

,ZU1HaMi-S.'1mro rrepep03IIO,IJ,iJieHH.>I, - renepaTopoM riceB)lOBRIIaJJ.:KOBHX LJ:HCeJI, HarrpHKJia,11,) Ta 
LJ:HHaMi'!He rrepepo3no.n:ineHHX HeCHHX (HeCHi 3MiHIOIOThC.H y KOJKHHH MOMeHT qacy 
BHKOpHCTOBY€ThC5I o,n;Ha 3 HeCHHX, 3Ha!.JeHH5I 5IK0l BH3Ha!.JaeTbCJ1 3a arrropHTMOM ,Il;HIIaMiqHoro 
rrepepo3no,11,ineHHH Hecm1x); Jl)rn niHii' 3B'H3KY "BHH3" KiJibKicTb HecHHX Dd = 144, a ;r.i;na rriHiY 
3B' 513KY "Bropy" - Du = 123 rrpII Kpoui ciTKH qacTOT 1,2 5 Mf u. 

3) HecaHKI.i;iOHOBaHOMY KOpHcTysaqy y KO)KeH MOMeHT qacy HeBi)IOMe p03IIO)IiJieHH5I 

IPYHKuili Y omna MhK KaHaJiaMH 3B '.H3KY Ta 3HaqeHHiI HecHoi'. 

BBe,11,eMo rroKa3HHK Kompi,11,em.i;iliHOCTi rrepe,a:aBanmr )J.amax - iM0BipHicT1 npaBIUihHoro 
rrpttHOMY pistr o,n;Horo 6iTa KOH<Pi,n;eHuittHOfO IIOBi,II,OMJieHH5I. I1oKa3HHK plstr Mae 3MlCT 

TIOKa3HHKa CTpJKTYPHOl npHXOBaHOCTi Psir pa.ll;iOCHCTeMH. 3i 3MeHillCHHHM plstr 

KOHcpi.ll;emi;iH:HiCTh rrepe.ll;aBaHH5I .n:aHHX 36iJihIIIY€ThC.H. 

3Hal.J:eHirn plstr MO)KC 6ynr OUiHeHe TaKHM LIHHOM: 

1 -- 1--- ..!.. 1- --1 ( 1 ) 1 
p str - 2 V • D ' ( Po) V. D' (1) 

,n;e v KiJihKiCTb phmrn KO)IiB, 5IKi BHKOpHCTOByIOThC.H )lJUI p03IIIllpeHH5I crreKTpy ( v = 64 .nm1 

mrna.ll;KY <PYHKIJ.i:H Yonllla B CDMA); 
D - KiJihKiCTh HeCHIIX y l.J:aCTOTHOMY ,n;iarra3oHi po60TH CHCTeMH; 

Po - iMoBipHiCTh 6iTOBOI IIOMHITKH npH rrepe.ll;aBaHHi KOH¢i.n:eHuiliHHX IIOBi.D.OMJieHh. 

Cf>opMyJrn (1) 6y.Tia OTpHMaHa 3 HaCTYIIHHX MipKyBaHh: )'MOBHa iMOBipHicTb Toro, mo rrpH 

nepe,n:asaHHi ):(e.HKOro 6iTy KOH¢i,11,emdHHOro IlOBi)IOMJieHHH y HaJiallITJBaHHXX npHHJ\H!JihHOro 

rrpHCTpOIO .ll;M o6paHoro KaHany crriBIIa.lJ:YTh 3HaqeHHH HecHo'i Ta cpy1rnuix Yomua .nopiBHroe 

1 

V·D' 
T0,11,i npHHMaJibHHH IIpHCTpiH, ll~O HeCaHKI(iOHOBaHHM 

KOpHCTJBal!eM BHKOHyBaTHMe o6po6Ky CHrHarris TaI< CaMO, 5IK i y BHila,n:Ky CaHKI(iOHOBaHoro 

KOpHCTysaqa; npH ll;hOMY iMOBipHicTh rrpaBHJihHOfO rrpHHOMY O,IJ;HOfO 6iTa CTaHOBHTHMe 

(1 - p0 ); )'MOBHa iMoBipHiCTh Toro, mo npH rrepe,11,asanHi i:i;eHKOro 6iTy Kompi,11,eHIJ;iHHoro 

IIOBi,11,0MJieHmI crriBIIa,IJ,iHH5I ITOTO'IHHX 3HaLieHb HeCHOl Ta ¢YHKI~il y omrra He BilHHKHe 

.n:opiBHIO€ (i --1
-), rrpR Il;hOMY iMoBipHicn. rrpaBHJibHOfO rrpHHOMY OJJ,HOI'O 6iTa 

V·D 
CTaHOBHTHMe 1/2 (qepe3 CTOXaCTHqHiCTh pe3yJibTaTy KopeJI5IIJ;iHHOl o6po6K.H y rrpHHMaJihHOMY 

rrpHCTpoY ,11,JIJl BHIIa,n:Ky HeKopeJihOBaHHX CHfHaJiiB Ta i:i;eTepMiHOBaHy cxeMy npHHH5ITTH pimeHh 

npo IIpHHHHTHH 6inapHHH CHMBOJI 3a pe3yJihTaTaMH nici: o6po6Kn). 
3a yMoB BHKopncraHH5I y rrrnpoKocMyroBoMy pai:i;ioKauarri AMSS ,11,IDI nepei:i;aBaHH>I 

KOHcpi,n:emi;iliHoi' impopMan;il rrponrneJKHax curnarriB (:t1.mi:i;yMr.i;i5I BPSK), npHHMaJibHoro 

rrpHCTIJOIO rro6y,11,0BaHoro 3a cxeMOIO OIITHMaJihHOfO KOpeJrnuiliHoro npHHMaqa 6iHap1mx 
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:urHaJIIB '3' ' KorepeHTHHM .n:eTeicryBaHH5IM BHCOKO"l!aCTOTHOro ClffHaJIY Ta i.n:earrbHOl 

CHHXponi3aU:i1 3Ha"IeHH5I Po MO)J(e 6yTH Or:i:iHeHO Ha OCHOBi cpopMyJIH ):(JI5I IIOTeH1{iHHOl 

3aBa.n:ocTiHKOCTi nponIJie)l<HHX CHfHarriB [6, c. 84, cpopMyJia (5.35)] 3 ypaxyBaHH5IM BMrparny 

::i:pH o6po61{i nrnpOKOCMyroBOro CHrI-Iarry TaKHM "l!HHOM: 

Po = l - ¢(-.J2 · N · h 2 
) = l - 4>(~2 · N · D · hiucc ), (2) 

.::re N - ):(OB:>KHHa KO):(y, ~o BHKOpHCTOBY€TbC5I ):(JI5I p03IIIHpeHH5I cneKTPY impopMa1{iHHoro 

CHfHCLi'Iy; 

h2 
- cniBBi):(HOIIIeHH5I CiffHarrhaBa):(H 3a IIOTY)KHicno 

I, rrp5!MOKYTHOro) eKBiBarreHTY nrnpoKOCMyroBoro CiffHaJIY 

3HaqeHH5I ttecttoi"; 

y CMy3i "IaCTOT IIIYMOBOro 

IIpH arrpiopHill: BH3IIa"IeHOCTi 

h 'iucc - cniBBi):J;IIOIIIeHH5! CHrHa.rrhaBa):(H y CMY31 "CJaCTOT IIIYMOBoro ( IIp5IMOKYTHOro) 

eKBiBa.rreHTY nrnpOKOCMyroBoro CHrmury npn anpiopHiH: HeBH3HaqeHOCTi 3HaqeHH5I HeCHOl (3 

ypaxyBaHH5IM CTpH6KiB -qacTOrn:); 

ct>(x) = (,n;;) '_!exp(- 1~ )dt - iwrerpan iMosipHoc1i; 

3 ypaxyBaHH5IM (1) Ta (2) KOHcpi.n:eH1{iiiHiCTb nepe.n:aBaHH5I .n:aHHX MO)l(e 6yTH 01{lHeHa 

BHpa3aMH: 

Pl . = !(1- - 1-) + -
1-<D(.J2 · N · h

2
) = !(1- - 1-) + -1-<'P(~2 · N · D · hm

2 
c ). 

Sii 2 V·D V·D 2 V·D V·D c 

(3) 

CI>opMyJia (3) .n:ae OI~iHKY 3HaqeHH5I pl sir "3Bepxy" (HaH:6iJiblII rrecHMICTHqHa Or:i:iHKa), 

OCKiJibKH OTpHMaHa 3 II03Hr:i:iH aHarri3y IIOTeH1{iHHOl 3aBa,z:i:ocTiHKOCTi IIIMpOKOCMyroBoro KaHarry 

3B'R3Ky. 

J.I.P,l'I ni.n.cyTHOCTi 38Ba,a ( h~!CC ---;) OJ) IIOKa3HHK KOHcpi.n:em~iHHOCTi rrepe.n:aBaHH5I .n:aHHX 

IIp5IMY€ ;ri;o 3HaqeHH5I 

lim pl = .!_ (i --.-1-) + -
1
-. 

hfucc-->"' str 2 V · D V · D 
(4) 

Ha pMc. 1 HaBe):(eHi 3aJie)l(H0CTi p 1 sir (hiucc) )];JUI 3a3HaqeHHX cyrryrnHKOBHX JiittiTI: 

rrepe.n:aBaHH5I "BHH3" Ta "Bropy" .n:m1 BHIIa):(KlB BHKOpHCTaHH5! cpymni:iU: YoJIIIIa (N = 64, v = 64) 
Ta imno1 rirroTeTIIqHo icnyIO':IOl opTOroHa.JibHOi" CHCTeMH CHrttarriB 3 N = 80 Ta v = 80 (rrpH 

r:i:bOMy IIIBH,n;Kicn, nepe,n;aBaHU5I B JIIHll AMSS 3MeHIIIHTbC5I 3 19,2 K6iT/c .n:o 

1,2288·106/80 = 15,36 K6iT/c, T06TO Ha 20 %). 
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Pl.str(hfucc) I 
050006 ... 

I 
D.5ll004 

0.50002 

----- N= 80; 

D.5 ~-----·1------·---+---·----1------------+-------
0 

hfucc 

PHc. 1. 3ane)f(HOCTi IIOKaJHMKa Kompi,n;em:i:iHHOCTi rrepeµ;aBaHH5f .IJ:aHHX B AMSS 

3a'Ie)J:<HOCTi plslr(hJlICC) CBi,l(<IaTb npo rri.UBHll(eHHJI KOmpi,llemi_iliHOCTi rrepe,UaBaHHJI ,l(aHHX 

npH 3MeHIIIeHHi cniBBi,l(HOllie:mrn ClifHa.JI-3aBa)JJ1 Ta rrpH 36iJibllleHHi 06' €MY aHCa.."l\16mo 

opTOrOHa.JihHl1X CHTHaJiiB i ,!(OB:>KHHH KOJJ:OBOl KOM6inan.iY, ID<a BHKOpI-1.CTOBYE:TbC>I ,n;mr 

p03I1IHpeHH>I crreKTPY iucpopMaDJHHOro ClffHa.JIY. 

,UordJihHO on;iHHTH BMrpalll ecpeKTHBHOCTi BHKOpHCTaHH$1 phm1x opTOroHaJibHHX 6a~I1CiB 
n:m 3a6e3Tie'IeHH>I Kom{li.n.em~iHHocTi nepe,naBanmr .naHnx y po3rn51nyT11x JiiHi>Ix AMSS ,.umr 
pi3Ho1 KiTibKOCTi MO)l<JIHBliX HeCHHX y CHCTeMi: 

1 ( 1 ) l ( ~) r - 1 - --- + <D v128h-
plstr(N, Ji = 64) 2 64D 64D " 

a= = . 
p lSll" (,iv, v =: 80) ! (i __ 1 -) + _l_ <D(.j160h2 ) • 

2 80D SOD 

(5) 

3aJie:JI\HOCTi a(D) .II.JUI pi3HHX 3Ha'leHb h"fucc HaBe,UeHi Ha pHC. 2. BOHM IlOKa3YIDTh, mo 
ec}>eKTHBHicTh BHKOpHCTaHIHI oproromUibHHX 6a3HciB 6iJihilIOro 06' €MY Ta 3 6inhl1IOIO 

,l(OB)f(llHOIO KO)l;OBOl KOM6iHar{i1, 51.Ka BMKOpHCTOBY€TbCH ,Il.JHI p03nmpemrn: cneKTpy, 3pOCTa€ npH 

36iJihllieHHi IdJibKOCTi MO)f(JIHBHX HeCHHX y CHCTeMi, a HlKO)l( rrpH 3MeHilleHHi cniBBi,LUIOillemrn 

CiffHaJI-3aBa,!JJI. 
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(t(D) i 

I 

I 
--------·-·-··r··--·-·-·r··-·--·-·-·-------------

1 

jj 

....... , ' .. ~ ... , .... , .............. " .......... •''• •,. ~ ... ~ .. , , ....... . 

10 20 

D 

PHc. 2. 3aJieJKHOCTi mirpamy etj:>eKTHBHOCTi a Bi,n, i:d.TibKOCTi HecHnx Ta Bi,n:Homeu:mi: crrrmur­

IIIYM 

BHCHOBKH Ta nepCDCKTHBH IlO}J,aJiblliUX ,L(OCJii,U:tKCHh. y CTaTTi rrpoaHruii30BaHo 

KOHtPiJJ:eIUJ;iHHicTb rrepeJ(aBaHH5! JJ:aHHX y IIH:IpOKOCMyronnx cynyTHHKOBHX niHb1x 3B'5I3KY 

AMSS Mi)f( cpiKcosaHIIMII ml3eMHHMH cTam:r,iRMH Ta cyrryTHHKaMn. I1oKa3aHo, mo 36im:,meHH5I 

ll;OBJKHHH KO,Il,OBOl KOM6iHani'i, JIKa BHKOpHCTOBYCTbC.H ,n:rnI p03IIIHpeHH5.I crreKTPY 

iHtj:>OpMaIJ,iHHOro CHTHaJIY Ta 06' £MY aHCaM6mo rrpH3BOJJ:HTb )l.0 3MeHIIIeHmI IIIBHJ(KOCTi 

rrepe,naBaHH5f iHtj:>OpMau,i1, a.i1e niJJ:BHIUY£ piBeHb KOH!}liJJ:em::i;iliHOCTi rrepe,a:aBaHH7I J(aHHX y 
CHCTeMi. IlopiBHIDIOLIB I10Ka3HHKH p03rmrnyrnx JiiHiH rrepe;:(aBaHfrn:, BCT3HOBJICHO, HarrpnKnaJ(, 

mo rrp11 3MiHi 633Hcy cpyHKUiH Ymnrra (N=64, V=64) ua rirroTen1qHo icHyIO'IBH 

oprnroHaJII>HHli 6a:mc N = 80, V 80 B cn:cTeMi AMSS Bi;:i;6y,IJ,eT.bCH 3MemneHHH IIIBHJJJ<OCTi 

rrepel.l,aBaHH5! Ha 20 % (3 19,2 K6iT/c )],O 15,36 K6iT/c), 111.0 KOMIIeHCyBaTITMeT.bC5l rri,IJ.B.Hlll,eHU5IM 

KoHipiµ;em_\iHHOCTi rrepeJ(aBaHHJl IIOBi):(OMrre1n, Te)l( Ha 20 % npH KinhKOCTi MOJKJIHB!1X HeCfrn:X y 

cm;:rcMi D = 26 Ta 3a YMOBH h~icc = 0,001. ITepcrreKTHBHHM HanpHMOM ;:i;ocni1'.PKeHb, HKHH 

rri,n:BIHIIY£ piBeHb KOHcpi~~emi:ill.HOCTi Ta rny~iCTb KOHcpirypaui'i CllCTeMH £ CHHTe3 

opTOroHanhHllX CHCTeM ClifHa.JiiB Heo6xiJJ:HOl ,IJ,OBJKHHH Ta 06' eMy. 
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Haoiiiuuia 14.12. 2011 

Y,[(K 621.396.1 Tmuona C.R., ,l(pp1Cuni11 B.A., I'opoieecbl<Uu 0. T. 
I'YJKT 

P03III3HABAHlliI rPYilOBHX OE'€KTIB y BAr ATOil03MllJBHHX 
CHCTEMAX OilEPATHBHOro·cYIIPOBO,[OKEHIDI 

Po3HeceHH5I B rrpocTopi H: c1mxponi3au:i>I IPYHKri:ioHYBaHH5I CTPYKT)'pHHX eneMeHTlB 
6araTOII03lU:(ilimfX CHCTCM opepaTHBHOro cyrrpOB0)1)KeHH5I (ETICOC) ,L(03BOJI5!€ 3Hax0,L(HTH 

,ll,O,ll.aTKOBi MO:lKJIIIBOCTi mo)J,o IIOKpameHH5I xapaKTepHCTHK Bll3Ha"LfeHH5I 03HaK rpynosoro 

CKJIMY IIOBiTp5IHHX o6'cKTiB. Bi.rr.oMO [ 1 ], mo BaJKJIHBllM HaTip5IMKOM BllpimeHH5I .rr.ano'i 3a.rr.aaj e 

3MeHmeHH5I iMIIYJI.bCHOfO o6'eMy 30H.ll.YB8.JibHllX ClffHaJilB pa,ri;iOJIOKau;iliHHX CTaru,ill: (PJ1C), ,llJIJI 

qoro Heo6xi,mrn pearri3au:i5I MexaHi3MiB IX CTIICKY 3a TpirnarricTIO B npRHMaJihHHX npHCTpoax 
CHCTeMH, a TaKOJK 3MemneHH)l llillpHHll )].iarpa.'rn crrpHMOBaHOCTi a1nemI (D;CA) B KYTOMicu;eBiii 
rn a3HMyran:oHiH. rrrromnHax. .5IKnIO 3,n:aTHicTh PJ1C mo.uo p03pirrreHH» 3a ,iJ,aJI.bnicTro 
Bli3HaL£a€T.bC}l Ha ernrri rrpoeKT)'BaHH51 KOJKHOfO KOHKpeTHOfO pa;:i:ioJIOKail;iiiHoro 3aco6y, TO 

po3pirrremrn rum 3a KYTOBHMll KOOp.JurnaTaMH, 5IKa 3a11e:lKHTb Bi,n, ump1rnn: JJ,CA 
o.rr.HoTI03HuiiIHoro 3aco6y, MmKe 6yn1 rroKpamena TaKOJK i B rrpoueci eKcrnrya:rauiY 3a 
,Ll;OIIOMOroIO o6'c;:umHH5I OKpel\UIX p J1C y CHCTeMy H OIITHMaJibHOIO opraHi3auieIO IX crriJI.bHOro 

cpyHKII,iOHYBaHH51. TipII orrepaTllBHOMy cyrrpoBOl(JKeHHi rroniTp>IHllX o61€KTiB, JJ:JI5I 3py<IHOCTi 

OIIHCY IX Bi,ll.6HBaIOLJ:HX 3,i'J,aTHOCTeli, B )'MOBaX 6araTOII03HIJ;illHoro CIIOCTepeJKeHH>I, L{OII,iJI.bHe 

BBeJJ:eHH>I IIOHJITTJJ. 6araTOII03HuiliHoY ecpeKTHBHOI rnmmi Bi,l],6HTT& (BIT ETIB) . .5IKIUO cnrHarm, 

BHrrpoMeHeHi pi3HHMH rrepe,ri;aBa.JihHHMH II03llll,i5IMH, IIpllXOJJ:SITb Ha BXi,n: npHHOMHOl II03HII,fi i3 

3ani3HIOBaHH}J:M Bi.IJ;HOCHO Ol(HH 0,1],HOfO 6iJihlli Hi:lK Ha BeJUfLIHHY ht, ,ri;e M ~ urnpmrn cneKTpa 

cHrnany, ETI ETIB 5IBMC co6mo MaTpIHJ.IO po3MipHocTi n x m . 

(Tm(ll) 

ja-( s,,1) a( 91.2) o-( 91,m )' 

a(.92,1) a{B:i,2) 0-(.92,m) (1) 

ErreMeHTaMH MaTpmi;i (1) c M0Hocrn:r1r<rni, 6icTan1L£Hi H: TiHhoBi ecpeKTHBHi m1orrd Bi;::i;6HTT.H 

(METIB, EETIB, TETIB). BoHH BiEIIOBi.z:i;aIOTh BHIIa.UKY KOJIH. crnHuil rrpnll:oMy Ta nepe,iJ,a11i 

p03TaIIIOBaHi sinrroBimurM LJ:HHOM: METIB - crnHuiI npHlioMy Ta rrepe,n:aqi rrpocrnpoBo 

cnonyqeHi; EEI1B - crnauiY rrpHlioMy Ta rrepe,JJ,aqi rrpocTopoBo po3HeceHi; TEIIB - cTaHuii 

npHHOMY Ta rrepe.n;aqi npocTOpOBO p03HeceHi TaK, mo KYT MhK Harrp5IMKat\.1H Bi3yBaHH5I Ha o6'eKT 

i3 o6ox CTaHIJ;iH 6JIH3I:iKUH ,ll.O 180 rpa.n:yciB. PMKH MaTpnui OIIllC)'lOTh Bi,n;6HBHi BJiaCTllBOCTi 

nOBiTp>IHOl uirri Bi.L(HOCHO m IIpHHMa.JI.bHHX II03H.IJ,iM rrpll BimpoMiHIOBaHHi i - rrepe,n;aBaJibHOl 

II03m~il i = 1, n' a CTOBTII(i Bi):(HOCHO j - npHHMaJibHOl II03H:U:il j = 1, m rrpH mmpoMiHI:oBaHHi n 

rrepe.uasanLHHX. 

TaKe MaTeMaTHLIHe ·rpaKTyBaHH>I MI1 ETIB Mae Ha ysa3i HacTyrrHHH i"i IPi3HtIIUIH 3MicT: MTI 

ETIB - ue cyKynnicT:o n x m i3oTponHnx, ( rrp:irnaiflvrni, y Me)Kax arrepTypH. rrpttM:oMHHX aJITeH) 
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