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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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3i;rfornai.riB, p03Mirn;errn:x Ha Micu;i u;ini, :w:o H: CTBOpIOIOTb (3 ypaxyBarnrnM HaIIp5IMKY 

orrpo:vriHeHmI) y HaIIp5IMKY rrpHHMaHH5I IIOTY)l<HiCTh Ha O,IJ;HHHD;IO TiJieCHOI'O Kym, 5IK i peaJihHa 

rroBiTp5IHa u;iJih. TaKmK nepe,n;6aqm::ThC5I, rn:o Bill:CTaHh Bi,n; rrpH::ilOMHHX crnmi;ill: ll:O o:iJii ll:OCHTb 

Be.iJHKa, i rrpHRH5ITY pa,n;iOXBHJIIO MO'JI<Ha BBa)l{aTH: IIJIOCKOIO ll: Oll:HOpill:HOIO. TaKHM LJ:HHOM, y 

BHIIall:KY 6araTopaKypcHoro CIIOCTepe)I{eHH5I o6'cKTa, ll:oro Bi,n;6HBHi BJiaCTHBOCTi OIIHCYIOTbC5I B 

3araJibH0My mma,n;Ky cyKynHiCTIO EEilB. 3a aHanoricro 3 BH:W:eBHKJial'l:eHHM, MIT EITB MO)l{e 

6yTH ll:Hc}JepeHu;ianhHOIO H: iHTerpaJibHoIO. Y rrepIIIOMY BHrra,n;Ky B 5IKOCTi eJieMeH:TiB MaTprru;i (1) 
BHKoprrCTOBYIOTbC5I ,n;mpepeHu;ianbHi EITB, a B ,n;pyroMy - iHTerpanbHi. 5IK:w;o rrepe,n;aBaJibHi 

II03HD;iY cjJyHKU:iOHYIOTb Ha o,n;HiH i.raCTOTi H 30H.IJ;YBaJibHi CHI'HaJIH o.n;HoqacHo orrpoMi!f!OIOTb 

o6'cKT crrocTepe)l(eI-IH5I, TO MaTpHU:5I MIT EITB (1) TpaHccpopMycTbC>I y BeKTop p01MipHoc:ri i:n . 
11,e Bi.n;6yBaCTbC5I "Iepe3 Te, :w:o 30H,IJ;YBaJibHi CHI'HaJIH rrepe,n;aBaJibHll:X II03HD;ill: CKJia,n;a19r.r,c5I Ha 
o6'cKTi, i KO)l<Ha npHHMaJibH5I II03HD;i5I OTpHMYC He n CHI'HaJiiB, a O,IJ;HH. y U:bOMY mmai\Ky BCIO 

cyKyrrHicTb rrepe,n;aBaJibHll:X rro1Hu;irr EITCOC MO)l{Ha p01rmmaTH y BHrJIH,IJ;I o,n;Hid 

eKBiBaJieHTHOl CTaHu;il. 

CrncoBHO ,n;o MEITB i EEITB rrpaBoMipHe 1acTocyBaHH5I TeopeMH rrpo IXHIO eKBiBaJieHTHiCTh. 

BnKopncTOByJOqn BBe,n;eHe IIOH5ITrn 6araTOII03Hu;iH:ao1 EITB, MO)l{Ha ccf:>opMymoBanr 

rnep,n;)KeHHH rrpo eKBiBaneHTHiCTh MaTprru;i 6araTorro1rru;ill:Ho'i EITB Bi.n:rroBi,n;Ho MaTprru;i 

aHanoriqHo'i po3MipHocTi, eneMeHTaMrr 5IK01 c MEITB [1] 
Y Teopil pa,n;ioJiorrnu;i'i, c p5I,n; rri,n;xo,n;iB ,n;o p03B1513aHH5I 1a,n;aqi po1rri3aaBaHH5I Trrrry o6'cKTiB 

CIIOCTepe)l{eHH5I. 0,n;HaK p03B15I3aTrr il i3 rrprrHH5ITHHM piBHeM iMOBipHOCTi B 6araThOX BHIIa,IJ;Kax 

He B,IJ;aCTbC5I. ToMy Ba)l{JIHBO Bi)l;3HaqHTH, :w:o MaTpHD;5I (1) 3a CBOeIO cyTTIO 5IBJI5IC co6oro 

pa,n;ionoKau;iliHHR IIOpTpeT o6'CKTa CIIOCTepe)l{eHH5I ll: MO)l(e 6yTrr BHKOpHCTaHa ,IJ;JI5I BHpiIIIeHmI 

1a,n:a"Ii p01rri1HaBaHH5I B EITCOC [2]. 
ITporroHoBaHrrli MeTo,n: po1rri3HaBaHH5I 1acH0BaHHH Ha rropiBH5IHHi rroToqHMX on;iHOK EIIB 

BH5IBJieHoro o6'cKTa 3 eTaJIOHHHMH ,n:iarpa~rnMH EIIB arrpiopHo si,n:OMHX o6'cKTiB. TipH 
orrepanrnHoMy CIIOCTepe)KeHHi o6'cKTa 6araTOII03HD;iRHOIO pa,n;ioJioKau;ill:HOIO CHCTeMOIO, ru;o 

IIOJI5IraC 3 m Il03Hu;ill:, 3 5IKHX n - rrprrHMaJibHOilepe,n:aBaJibHi, a ( m - n) - rrpHHMaJibHi, oo:iHKH 

ETIB o6'cKTa 5IBJI5IIOTh co6oIO MaTp:au;10, ,n:e Bi,n:oMHMH c 3HaqeHmI eJieMeHTiB Ta 6icrnrn:qHi 

KYTH, rrpu RKHX BOHM BHMipJrni. Ea3a JJ;aHHX eTaJIOHHHX JJ;iarpaM EITB IIOBHHHa Bn:pa)KanICH y 
nrrrm1.n:1 TaKoi' 3aJie)lrnocTi: 

(2) 

ToJJ:i anroprrTM po6oTrr cHcTeMH p01rri1HaBaHH5I 6y,n:e rroJI5IraTrr B HacTyrrHoMy. ITepe,n: 

rrotraTKOM <!>YHKu;ioHyBaHH5I EITCOC i1 6JioKy KepyBaHH5I B 6a3y JJ;aHHx eTaJioHiB Ha,n;xo.n;HTh 

iHcf:>opMau;i5I rrpo rrepeJiiK p03BlJJ:YBaJibHHX o6'cKTiB p i MO)KJIHBi paKypcH IX CIIOCTepe)l(eHH5I 

[¢1,¢2 ] Ta [s1,.sJ. CIOJJ:H )l( y rrpou;eci cjJyHKu;ioHyBaHH5I ETICOC HaJJ;XOJJ:5ITh rroToqHi JJ;aHi npo 

6icrnT:aqHi KYTH crrocTepe)KeHH5I 061eKTa ¢pu•£flij,i = 1,n,j = 1,m, rn:o BH5IBJI5IIOThC5I. Bi,n:rroBiJJ:HO JJ:O 

u;id impopMau;il 6a3a )J;aHHX Brr.n;ac BH6ipKll 3 eTaJIOHHHX JJ;iarpaM 

(3) 

BOHH tta,n:xoJJ;5ITh Ha 6noK rropiBH>IHH5I; TYJJ:H )l( Ha,IJ;XOJJ:5ITh rroToqHi 3HaqeHH5I EITB BH5IBJieHoro 

o6'eKTa O"o (¢0,Bo,¢pij1Ep;j )J = 1,n;j = 1,m. y 6rrou;i rrpOBO,IJ;HTbC5I nopiBH5IHH5I eTaJIOHHHX i rrornqHH:X 

ETIB; pe1yJibTa:-ra rropiBH5IHH& A1 Ha,n:xoJJ;>ITh y 6JioK aHaJii3y, JJ;e Bi,n;rroBiJJ:HO JJ:O anroprrTMY 
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max ( A1) a6o min( A,) yxsa.1T1:oeT1>cx pimeHHSI npo rrp1rnane'.llrnicTb BIUIBJieHoro o6'eKTa rreBHOMY 
16p . IEp 

nrny. 
Po3pax:yHKH, rrpose,n:eHi 3 BHKOpHCTaHirnM n:aHoro anropHTMY p03ni3HaBaHH.H: CTOCOBHO .n:o 

peaJibHHX o6'eKTiB, ni,n:TBepn:)KyIDTb MO:>K.JIHBiCTb po3ni3HaBaHH.SI nmy 061
€KTa 3 J{OCHTb 

BHCOKOIO llMOBipHiCTIO [2). 
Po3rmrnyTHli anropHTM MO)I(e 6ynr s;:i;ocKoHa.JieHlill IDJIHXOM yTO"!HeHIDI yxBaneHoro 

pime1mx 3a paxyHOK 36im.meHH5! 3,[(aTHocTi po3pimeHHH BTICOC 3a KyTOBHMH KoopJJ.HHaTaMH y 
BHIIa,n:Ky MO)KJillBOl JlOKan;ii' rpynoBHX IIOBiTpHHHX n;ineli. ,Il;aHe npHrrym;eHHH rrpo rpynoBHH 
CKJI3,Zl 001E:KTa MO)I(e 6yrn: BHHeCeHe B rrpoueci aHaniJy ii pan:ioJIOKaI.J.iMHOrO . rroprpeTa H 
IlOpiBHHHHH iforo 3 eTaJIOHaMH. Y :u;i:il crrryaufi JlO:U:iJibHa peani3an;iH MexaHi3MY ni.n;BIIID;eHHH 
si.n:nosi,n;Hoi 3,D,aTHocTi po3pimenm1 BTICOC 3a paxyHoK BHKop11cTa1rn.H: «6araTOTOG:KOBOro» 
npHHOM)' ii HaCTYITHOl o6po6KH Bi.n,6HTOro Bi,n: uini CHrHaJiy. Ilponec BJ:i:6opy ii c1rnxpoHhardH 
po6oTH KOHKpeTHHX «TOG:OK» rrpHHOMY BTICOC Mo:;i:<yTb 6yni: anropHTMi3oBaHi 3aJIC)KHO Bi,n: 
p03rmuyroY muyauil (npn:nyrn:eHHH npo rpynoBHM xapaKTep aHanboBaHoro o6'eKTa) i 
reoMeTpiY noJibOTY uini. 

P03rmmeMo 3araJII>Hi rri,nxo,n;i.1 .no peanbauiY MexaHi3My noKpam;eHHH 3,L(aTHOCTi p03pimerm.sI 
BTICOC 3a KJTOBHMH Koop,n:HHaTaMH y BHIIMKY upHiiMaHHH ni,n:61:noro Bi.n: u;iJii cHrHai1y .n:noMa 
npHifOMHHMH rrpHcTpoHMH ETICOC, po3HeceHHMH Ha ni.n:noBi,n;Hy 6a3oBy ni.n;crnuI>. 
YMOBHMOC5!, mo cTpyKTypHo rirroTeTH1IHa EITCOC 6y.ue CKJia.n:aTHCSI i.3 N PJIC, u,eu:rparrnnoro 
II)'HKTY 36opy Ta o6po6KM impop~muil (IJ;I130I), .HKHH iHTerpoBaHHR 3 nyHKTOM yrrpa1mimu1 
CHCTeMH (I1Y). 

TipHliHJITi cnrnarm B I.:(TI30I ETICPJI ni,ncyMoayIDTI:.CH, rri,n.cn:JIIOIOThCH li rricmI 
KBa,n:parwrnoro ,n:eTeKT)'BaHHH ycepe,[(HlOIOTbCH BHXi.n;HFIM peE:C'fPYI01IlIM o6Jia,n:HaHH5IM (pHC. 1 ). 

/ ~ / 
I 
I 

P.12 1..1n301sncoc iJ.12 

PMc. 1 CxeMa rrpn:iiMaHHX Bi,n:fanoro Bi,l.l, u;iJii cHrnany ,n:noMa npHHOMHHMH rrpHcTpOJIMH 
BITCOC 

TaKHM 1IHHOM, HKmo HarrpyJKeHocTi rroniB, npHMH5InIX aHTenaMH Bi,ll, T01IKOBoro l()I(epena, 
piBHi Bi,n;rroni,n.Ho AF(S)sinwt u AF(.9)sin(wt+qi) (TYT F(.9) - ;n;iarpaMa crrp5IMOBarrocTi aHTeHM 

3a Hanpy)I(eHicTIO IIOJIH; f) - KYT 3 HOpMaJIJIID .n;o 6a.30BOl JiiHiY; A;;:: Const' OCKiJI:OKH MH 
BBaJKaE:MO, mo Bi,[{CTaHb )l;O ,l.l.)Kepena 6araTO 6iJII>Uie !{ H TOMY aMnnizy.n:H IIOJiiB B aHTeHax 

v Pnc · 2
/i '() • · 6 npHHMfilOqrrx O)J.HaKOBl, rp -.£1 Sin .9 ' Ta IIOTYJKHlCTb CHrHaJIY Ha BHXO)J.l 0 nan:HaIIHH 

..1, 

,ll,OpiBHIDC [3]; 

P( S) =-< [AF ( 9)sin mt+ AF ( S)sin( wt+ rp) J >-= A2F ( s)[ 1+cos(
2
; .ll sin .9) J (4) 

T."<I. rrpHHOMHa .n:iarpa\fa cnpm.mBaHOCTi 3a IIOTY)KHiCTIO B I.J.hOMY BHHMKY )J.OpiBHIOC 
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F11 ( .9) F ( .9)l
1
1 + cos(2

.ir ,a sin.9 j]. 
~ 1 / 

(5) 

.n:e ,c ( .9) - .n:iarparvm 3a r10Ty:arnicno o.n.1rnoqH01 aHTem1. 

5IKID,O KYTH .9 ReBem1Ki li MO)KHa BBmKa:rn sin .9 "" .9 , TO 

(6) 

T. '1. .n;iarpaMa crrp5IMOBaHOCTi 5IBJUI€ co6mo 6araTOrremoCTKOBY CTpyKTYPY 3 O,TJ:HaKOBHMH 

Bi.UcTamIMH Mi)K cyci.n;HiMH MaKCHMyMaMH if HYJUIMH, 5!Ka o6nrnacrbc.sr F ( .9) - .n;iarpaMoro 

OKpeMOl aHTeHH B p03rmi:HyToMy BHIIaJJ:KY. 

TaKHM qHHOM, p03pimeHHH rrpH ,Li;BOII03IIUiHHiM npnH:l\rnHHi c.Hrnany 3a KYTOM ,9, rn6To 
IIIHpxrna rremoCTK.H Ha piBHi 110JIOBHHHOI IIOTY)l<HOCTi, ,n:opiBHIO€ 

(7) 

mo Bi,UIIOBi,n:ae po3pirneHHIO cyuinLHOl anepTypH ,n:iaMeTpOM 2/J, T06TO po3pimeHmI y I~hOMy 
mma,n:Ky B,n:Biqi Kparu;e po3pimeHHID cyrliJJbHOI anepTypH Toro )K ,n:iaMeTpajz: 

F(.9) 

_ __..,.____;.,__ 

Ya 
Pn:c. 2 ,ll,ia.rpai\rn crrpJIMOBaHOCTi CHHTC30BaHOl aHTCHH rrpH ,L{BOII03JUliHHOMY rrpHHOMi 

0,n:HaK HaCTlJibKH BHCOKe po3piIIICHH.sl: B ,n:aHOMY Blina,n:Ky MO)KHa peani3yBanr mr.sr 

BH3Haqemrn KoopmmaT TOqKoBoro ,L{'/Kepena B 11,ini rpyrroBoro cKna.n:y, a.ire He ,n:mr aHrurby 

p03TIOLJ:iny pa.nioxcKpaBocTi (pa.n:ioJIOKau,iHHoro 306pa)KeHm1) nporn)KHOro o6'eKTa B r~wI\1.y )K 

CKmu1;i. ,ll,n.sr ,n:aHoro BHMipy 3 po3pimemrnM ;u ,a ( 3a KYTOM .9 rrpH fIOCTiHHOMY HaIIpHMKY 

6a:rn:} Heo6xi,n:Ha peecTpau,i.sr Bcix npoCTOpOBHX t:IaCTOT Bi.Ll. nymi: .no ,a I A , T06TO BIIKOpIICTaHH5I 

3Mhrnoi' Bi.n;crnni Mill{ anTeHaMII EDCOC, peani30BaH010 KOHKpeTHOIO KoH<Pirypa1.de10 

no6y,n:oBH CHCTCMH Ta rurropHTMaMH pernaMeHTaIJ,iY ipyHKUiot1yBaHmI JI CKna,n:oBHX. 

Po3rJrnHyrn npoue.n:ypa .n;o3somre o.uep)KaTH 6im,III .n:ernJii30BaHHH pa.nionoKauiumrrr rropTpeT 

noBiTp5lHO'i uiJJi, .si:Ka ni.n:rra,n:ae rri;:i: KrracmpiKan;iIO Ii si.nrrosiJJ.Ho MaKcHManhHO ni.nsrrrn:HTH 

ii:MoBipnicn, i"i npamumnoro p03IIi3HaBaHH.sr. 

Tii,n;BoMqH ni.UCYMOK p03rn.srnyrnro, MO)KJIHBO CTBep,n:)KyBani:, m;o Hall:6bhlll aKTyanhHHMH 

IIIJI5IXatVlH peanbauiY IIOTeHn;iHHHX xapaKTepIICTHK BH3Jiaqenmi: 03HaK rpyrronoro CKJia)ly 

ITOBiTpHHH:X o6'£KTiB y Bncoc e: 

- p03IIIHpemrn 6aHKY L(am1x CTaJIOHiB .n:iarpaM p03ciroBaHHJI rroBiTp5IHHX :o;ineH:; 

- p03po6Ka OITTHMac'lbHIIX anropHTMiB rri,n:BHm;eHH5I 3,UaTHOCTi p03pirnemrn: r;ncoc 3a 

KYTOBHMH Koop.n:1rnamMH y BHIIMKY JIOKa11,i1 rrosiTpamrx 11,irreif rpynoBoro CKJia.ny; 

- 3acTocyBaHH5l B EDCOC, y nepcrreKnrni, KopoTKMX ():(o HanoMeTpOBHX) a6o 

MO,L{HcpiKoBaHHX qaCTOTHO ( cpa30 )-MO,l.l;YJihOBaHHX (MaHirrynbOBaHHX) 30H.IJ.Y.KHHX CllTHaJiiB, 
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BHKOpHCTaHH5I .5IKHX ,.n03BOJIHTb 3a6e3IIe'IlITif cyTrE:Be rri,.nmun:eHHH 3,.naTHOCTi p03pimeHH>I 

CHCTeMJI 3a ,n:arihHicTio; 

- p03p06Ka OITTHMa'lbHHX aJiropHTMiB perrraMeHTm.dI ¢ynKn;ioeyaaHH.H p JIC y CKJia,Ui 

BITCOC 3a )7MOB cKna,n;Hoi" ClffHaJihH0-3aBa,n:oBoi' o6cTaHOBKH. 
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Y)l.R'. 621.372 Ko1n,oacKuit B.B. 
TYHKT 

)l,BEHA)JJJ;ATHilOJIIOCHMKM HA OCHOBE CB.SI3AHHbIX HEPErY JIHPHbIX 
JIHHHHX IlEPE)l.A IIH 

lJeTbipexnoJIIOCHHKH II meCTH.IIOJIIDCHHKH, o6pa:wsaHHhle H3 )J.BeHa,ll.D,aTHilOJIIOCHHKa 

CBoiicTBa ,:o:BeHa,n;uanmomocHHKa BeCI:.Ma pa3Hoo6pa:mhI. PH,n: ycrpolicTB CBll CHCTeM 

3allJ;HTbI HHcpop!'vmI.J;HH (cpHnbTphI, HanpaBneHHhie OTBeTBHTem1, KoppeKTHpyroru;He ue1rn: H T.,ri:.) 

npe,n;cTaBJI.5IIOT co6o:0: 'IeThipex-, nrecnr- mrn: BOCbMHITOJIIOCHHKH. Ilo3TOMY npe,n;cTaBmieT 

HHTepec onpe,n;enenne rrapaMeTpOB ,n:aHHhIX ycTpoH:crn qepe3 napaMeTphr 

,.naeHa,n:i~anrno1110cHHKa. He3MeikTBOB8.HHbie m1eqn ,.nBena.n:uanrnonIOcHHKa Moxmo narpy3HTh 

KOMnneKCHbIMH Harpy3KaMK, KOTOpble ynyqnraIOT xapaKTepHCTHKH ycTpOHCTB. PaccMOTpHM 

B03MO)KHb!e BapHaHTbl TaKHX ycTpOHCTB H IIOJJ:yqHM HX MaTpHI:.!;bl conpOTHBJieHHH. 

3neMeHThI MaTpHil;hI conponrnneHHH, OITHCbIBaIOllJ;HX "ICTbipex (IIleCTH) - IIOIDOCHIIKH, 

orrpe,u;emnoTcB: H3 corrocTaBnemrn 3neMeHTOB MaTpHUhI conponrnnemi:ll: Hcxo,rumro 

,UBeHa,n:u;aTHIIOJIIOCHHKa H o6pa3yeMoro "!eT.bipex (ureCTH) 110JIIOCHHKa. 

HmKe npHBOMTCR p.H.n. cxeM "!eTbipex (rnecnr) - nonrocHHKOB, o6pa3oBaHHhIX II3 

CHMMCTpliqHoro OTHOCHTeJihHO ropH30HTaJ1bHOH JIHHHH pacnpe,n;eJICHHOfO 

JI.BeHa,n:I.laTnnomocHnKa. .Il,BeHa,ll,D,HTHnomocHHK npe,n;cTaBJIHeT co6o:H TPH O,JJ;HHru<OBbIX 

CBH3aHHhlX neperym1pHhIX mrnnH rrepe,n:a-.:m co cMeJKHOH CBH3I:.IO. AmUiornqHo MO/KHO 

TIOJiylffi.Tb cpopMynr,r ,ll)UI onpe.nenemrn MaTpHI.J;bI corrponrnneHHH BOChMHITOJIIOCHHKOB. 

TionyqeHHI>Ie BI>Ipa>KeHIUI II03BOJUIIOT ocyru;ecTBIDITI> amunl.3 H CHHTe3 lllHpOKOro Knacca 

MHOfOilOJIIOCHHKOB pa3JIHtIHOro Ha3HaqeHmI. 

HcnoJih3yeMhle o6o3Hai:.iemur: Zmn -3neMeHThI MaTpUU:hI corrponrnJieHHH npoH3Bo,n;Horo 

MHOfOITOJIIOCHHKa, Z~) - 3JieMCHThI MaTpHll,bI corrpOUIBJICHI-IH O,[!JIHOl:.J.HhIX HeperymrpHl>IX 

JIHHHH, k :::: 1,2,3. 
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