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W3smepurenu ypoBHsS pa3sNUYHBIX TEXHOJOTHUECKUX PE3EPBYyapoB, OCHOBAHHbIE HA MPUHIMIAX
pPaAMOJIOKAllMY, HECMOTPS HAa OTHOCUTENIBHO BBICOKYK) CTOUMOCTb, HAXOJSAT OYEHb LIMPOKOE HMPUMEHEHue. DTO
00YCIJIOBIICHO PAJOM MPEHMYIIECTB MIepel YpOBHEMEPaMH, KOTOPbIE OCHOBAHbI Ha JAPYTUX NMPHHIHIIAX U3MEPEHHH.
[Ilnpokoe NpPHUMEHEHHE HAXOAAT, B YAaCTHOCTH, HW3MEPHUTENH DPACCTOSIHUS C HENPEPBHIBHBIM YacTOTHO-
MoynmupoBaHHEIM (UM) H3ITydeHeM U CIIeKTPaIbHOH 00pabOoTKON CHTHAJIOB.

UsmepenHoe paccTosiuie R 10 30HAMpyeMOil MOBEPXHOCTH ONPEJENAETCS BPEMEHEM PACIIPOCTPAHEHHS

30HIUPYIOIINX U 9X0 — paauoBoiH. [losyyaeMblii Ha BBIXOJI€ MPUEMHHKA CHTHAJI Pa3HOCTHOH wacToThl (CPY)
MEXAy 30HAMPYIOIIMMU M 3XO — PaZMOBOJIHAMH TPH TPEYToJIbHOM 3aKOHE MOJIYJALMHM Ha BOCXOIINEH BETBU
MOXeET OBITh IIPEACTABIICH B BUJC:
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Yactora CPU €2, cessamHas c 3aepkKoil curHama T, M C pACCTOSHHEM COOTHOIICHHEM

Q. =2Awr, /T =4AwR./cT , (rne C - ckopocTb cBeTa), MOXKET GBITH ONPE/IENeHa TOYHO TONBKO TPH

OTCYTCTBUH TIOMEX, IIIyMa W BEJIMUUHE JHala3oHa JIeBHAIH, 00eCIIeYHBAaIOIIEH I0JIydYeHNE Ha BBIXOE PUEMHHUKA
M0 MEHBIIEH Mepe HECKOJNBKUX IEepPHOIOB M3MepsieMoil dacToTel  [1]. Ha mambix paccTosHUSX, a TakkKe MpH
HAIMYAA TIOMEX W IIYMOB TOYHOCTh H3MEpeHHsS CHIpKaercs. LludpoBoil cuHTE3 30HAMPYIOUINX CHTHAJIOB
obecrnieunBaer cTpykrypy CPU 3adacTyro COOTBETCTBYIOIIYIO BO3MOXKHOCTH HCIIOJB30BAHUS METOJOB CPaBHEHHS
[2] u BRIYMCAMTENBHBIX MPOLEAYP THUIA JMHAMHYECKOTO MPOrPaMMHUPOBAHUS, IBYX3TAIHBIX aITOPHUTMOB CHHTE3a,
MoJenbHBIX ¢yHKuni [Iponn, n ap. [3-6] mis HaxoxaeHus dactoT KoMmrmoHeHT CPU. DTu MeTons! OCHOBaHBI Ha
CpPaBHEHHH HM3y4aeMOT0 CHTHaJIa C STAJIOHOM (MOJIENBIO CHUTHANIA) MMapaMeTphl KOTOPOTO M3BECTHBI TN 3aa0TCS.
[Ipu 5TOM OI¥H U3 BO3MOKHBIX KPHUTEPHUEB OLIEHKH TOYHOCTH COBIAICHISI OCHOBAH HA OMpPEICIICHUN BEIUIUHEL O

Ha3bIBaEMOW Mepol pasnuuus [2], KoTopas IpH U3MEHEHHH ITapaMeTpoB TalloHa ABJsieTcs GyHKUUeH pa3innaus. 3a
M3MepsEMOe PACCTOSHIE NPUHUMAETCSI PACCTOSIHUE 33JJaHHOE B ATAJIOHE NP MUHUMYME (DYHKIIMH Pa3IHIHs.

Ecmu CPY cooTBETCTBYEeT MHOXKECTBY OTpaXkaTelel 1elecoo0pa3Ho aHATU3UPOBATh (PYHKIHIO pa3Iindus B
CHEKTPATbHOH 00JaCTH B MHTEPECYIOIEM YAaCTOTHOM HHTEpBajle (M COOTBETCTBYIOIIEM WHTEpBAlE NalbHOCTEH),
BKITIOYAFOIIIEM OCHOBHOM JICTIECTOK M MHOTIA Onvkaiimme O0okoBbIe jernecTk cruekrpa CPU aHamm3upyemoit menu.
HawnGonee nHGOpMaTUBHEIME SBIAIOTCSA (QYHKIUM Pa3iudus OBICTPO U3MEHSIOIINECS C M3MEHEHUEM OLICHUBAEMbIX
napameTpos [2]. [l aHanmM3a B CIIeKTpaIbHOI 0071acTi TakuMHU (GYHKIUSAME SBISIOTCS [6,7].

n2 n2
P = )Y [| Sem(jQi)_Scpq(jQi |]2 ; P = Zl| Sam(jQi)_Scpq(jQi)|

i=nl i=n

rae nl u n2 — COOTBETCTBEHHO BEPXHSS M HIDKHSAS TPaHHUIBI HOMEPOB 00pabaThIBaeMBIX OTCYETOB, B IIpejelax
KOTOPBIX OCYILECTBIs€TCS cpaBHeHue cnektpa CPU Sepu (J€2;) €O CHEKTPOM ~CYMMbI  ITAJIOHHBIX

curHanos S, (j€2;).

DyHKIMS pa3inyudsg MHOTO3KCTpeMmanbHas. YucCiao 3KCTpEeMyMOB MPONOPUUMOHANIBHO LIMPUHE CHEKTpa
nenectka CPY, konmuectBy ciaraembix CPU, konuyecTBY mapaMeTpoB B KaXKIOM K3 cllaraeMbIX (aMIuuTyza, dhasa,
yactoTa). [Ipu 3ToM B Hambojiee WHTEPECHBIX JJIsl NMPAKTUKH CIydasX anpuopHOW MH(oOpManuu o mapaMmerpax
noMex HeT. TakoBbIMU SIBIISIOTCS, HANpUMeEp, W3MEPEHUE YpPOBHEH paJAMONPO3PAaYHBIX CIOEB Pa3IHYHBIX
XKHUIKocTel, koraa napamerpsl CPY (aMrumnTyabl, ¢asbl, 4aCTOTHI) BCEX ClIaraeMbIX HEN3BECTHBI.

st ycKopeHHs OTBICKaHHMS TII00aIbHOTO SKCTpeMyMa 11e71ecoo0pa3Ho McCiIeoBaTh NoBeleHne (GpyHKInu
pas3Iuyus Y OAHOM M HECKOJIBKHUX ciaraeMblx CPY oT H3MEHEHHS 3TAIOHHBIX CHUTHAJIOB.

AHanu3 W KOMITBIOTEPHOE MOJICTUPOBAHNE BBIIBISIOT CIEAYIOIINE CBOMCTBA (DYHKIUM pa3Indus
omHokomnoHeHTHOro CPY (puc. 1). OyHKIUS pa3nmuuus HMEET TIO0ANbHBIH MHUHHMYM M TEPHOIMYECKYIO
MOCJEI0BATENBHOCTD JIOKAIBHBIX MUHUMYMOB CIEIYIOIUX Yepe3 paBHbIE MPOMEXKYTKU 1O 7 , COOTBETCTBYIOLIHUE

[I0JIOBUHE JUIMHBI BOJIHBI 30HAMPYIOLIETO0 CUTHala. B cucreme KoopauHaT pWU,p) (GyHKIMS pa3nuyusi ©UMeeT

BUJI OBPAaroB IapajuieJIbHbIX OCH aMIUINTYA. [ 100anbHbIii MUHUMYM H BCE JIOKAJIbHBIE PAcIIONOXKEHBI Hall OChI0 @ .



TIpy HOrPENIHOCTH ONpeJeieHnst (P  NPOMCXONT TuHeiHsi capur nonoxkenus muaumymos O(U,1,.) | onmako

Pmin = 0 Tombko npu yenoBun @y = Qo> Tp = Ty U, = U, . CnaGast 3aBHCHMOCTb TTyGHHBI MHHHMYMOB

oT (a3 BOJH OTPaKEHHBIX MEIIAIOIMMHU OTPAXKAaTEeISIMH II03BOJSIET HA IIEPBOM JTale OLECHKH I1apaMeTpoB
YMEHBIIUTh YNCIIO BAPBHPYEMbIX ITAPAMETPOB.
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OTMequHBIe CBOﬁCTBa (byHK]_H/H/I paSHI/IlH/I}I IIO3BOJIAIOT HCIIOJIB30BATH Fpa/:[I/IeHTHbIe aJIFOpI/ITMbI JJIsA
IIOMCKa HIO6OFO N3 JTOKAJIbHBIX 3KCTpeMyMOB, OHpeHer{TB BCHI/I‘H/IHy, HanpaBHeHHe 1 KOJIMYCCTBO IIaroB a0
rJ'IO6aJ'H)HOrO 3KCTpeMyMa. HO,H60p HapaMeTpOB 3TAJIOHHOI'0O CHUrHala CﬂeﬂyCT HaA4YUHATh C T T.K. B
paCCMOTpeHHOM C.quae ITIOJIOKCHUA 3KCTpeMyMOB IIOYTHU HC 3aBHCAT OT COOTHOIIICHHUA aMHHI/ITyﬂ STAJIOHHOTO U
H3MepSIEMOTO CHTHAIOB. Ha BTopoMm aTarre moaGupaeTcst aMILIATY1a STATOHHOTO CHTHaia. [IpoBepKy MpaBUIIEHOCTH
moabopa (a3l STATOHHOTO CHTHAIA TPH  TOUCKE TI00ATBHOTO SKCTPEMYyMa MOXHO OCYINECTBHTH H3MEHEHHEM

@, . Tlpu touyHom paBeHcTBe (a3 msamepsemoro CPY um cHOpMHPOBAHHOIO STAIOHA IOJIOKEHHE TIJI00aIBLHOIO

MUHUMYMaA HE CMCHIACTCA IPpU U3BMCHCHUN @ , a TIOJIOXKEHUE JIOKATTbHBIX MUHUMYMOB 3aBUCUT OT a)o .

[IpennoxeHHbI aaropuT™M OIpPEAETIeHUs] TOYHOro 3Ha4yeHWs 4acToT ciaraeMblix CPU moxxer OBITH
3aKJIIOUUTENBHBIM B TPEXATAITHOM mpouenype. Ha mepBbIX IBYX 3Tamax MCHONB3YeTCsl OBICTPOE MM JUCKPETHOE
npeoOpazoBanne @ypbe M B BBHIJECICHHOM JMAlla30HE AAJIBHOCTEW OJMH W3 METOJOB BBICOKOTO pa3pelleHHS,
Hanpumep, [IpoHH, KOTOPBIH MO3BOIISIET C TOTPEIIHOCTHIO OIIEHUTh KOJIMYECTBO U ITAPAMETPHI CIAraeMbIX.

K ommbxam cpaBreHus cnekrpa CPU ¢ 3TaloHHBIM, TPEBBIIIAIONIAM KOHTPOIBHBIA YPOBEHB, IPUMEHUM
CTaHAAPTHBI aHAIN3 W TOJyYEHHBIE IIPU 3TOM 3HAYECHUs COCTaBa OIMIMOOK MOTYT KOMOWHHMPOBATHCS C
OIIpEJICTICHHBIMH PaHEE€ KOMIOHEHTaMHU.

KommnbroTepHoe MoaenupoBaHHE IOKa3alo, YTO MOTPEIIHOCTh OLIEHKH PACCTOSHUS C HCIIOIb30BAaHHEM
MPEATI0KEHHOTO allTOPUTMa, CYyIECTBEHHO MEHBIIIE, UM C HCIOIb30BAaHUEM METOJOB CIEKTPAILHOTO OLICHUBAHUS
u Merona [Iponn. CymiecTBEHHO Takke, YTO IO CPaBHEHUIO C METOAOM TUHAMUYECKOTO IIPOrpaMMHpPOBAHMUS,
paCCMOTpeHHMﬁ AJITOPUTM UMECT MPECUMYUICCTBO IO TOYHOCTHU U CKOPOCTHU BblHHCHeHMﬁ, MpU4YEM IpHU OTCYTCTBUU
MIOMEX IOTPEITHOCTh M3MEPEHHsI pacCTOSTHUA OR ~ OTHECEHHas K IIMPHUHE OCHOBHOTO JICTIECTKA CIIEKTPAIbHOM

mnotHoctn CPY, AR  we npeBbimaer Benmumnst 10™ BIIOTH 10 PACCTOSHMIT COOTBETCTBYIOLIUX OIHOMY
nosxynepuony konebanuit CPY puc 2.

0.04 T T T T
Mertopn cpaBHeHus. (curHan/wym +40 a6, +20, +10)

-0.02

-0.04

-0.06 MpeobpazoBaHre Pypbe. (curHan/wym +40 O6)

_008 | | | | |
20 30 40 50 60 70

Puc 2.



Jurtepartypa
1. Ezepckuii B.B. Meronudeckasi mOTPemTHOCTh JATYMKA PACCTOSHUSA Ha 0a3e 4acTOTHO-MOIYIHPOBAHHOTO

JAITbHOMEpa C BECOBBIM CTIAKUBAHUEM TIOTPEITHOCTH TUCKpeTHOCTH // 3MeputenbHas Texanka. 2003, Ne9. C.22.

2. bepesun JI.B., Beiinens B.A. Teopus u npoektupoBanue paguocucteM. M.: CoBetckoe pamno, 1977. 448
c.

3. bemnmman P. [lunammueckoe nporpammupoBanne. M.: IHocTparHas imutepatypa, 1960. 400 c.

4. Matopun A.B.,, CwmupHoB A.A. [IByxdTanHblii UYMCIEHHBI METOJ pEUICHUS 3aJad CHHTe3a
MHOT'03JIEMEHTHBIX TOHKOIIPOBOJIOYHBIX aHTeHH U ycrpoiictB CBY // Becthnuk PI'PTA, Brin.2, 1997. C. 85.

5. Mapnn C.JI. Iudpooii cnekrpanbHbIil aHamu3 U ero npuiioxenus. M.: Mup, 1990. 584 c.

6. Kpor A.M., Munepsuna E.b. BeicTpbie alropuT™MBl B porpaMmsl U(POBOH CHEKTPaJIbHOW 00pabOTKH
CUTHaJIOB M M300pakeHnii. Munck: Hayka u Texnuka, 1995.

7.  Arasan b.A., JaBeimouknn B.M., Ezepckuii B.B., Haropssriii 11.51. Crioco6 n3MepeHus paccTosiHAA. 3asBKa
Ha BbIauy nateHTa PO ma u3obperenne Ne 2003105993 ot 04.03.2003.



