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(57) Pe¢epaT:

Cnoci6 41i1eppOBoro Kopeml411i1HOrO pagioneneHryBaHH51 Hane>KIi1Tbgo pagioenelITpOHiKIi1 Ta MO>Ke
6YTVI BIi1KOpli1CTaHli11iiB pagioeIlelITpOHHIi1X 3ac06ax pi3HOro npVl3HayeHH51, 30KpeMa B pagioHaBira4i'i,
pagioIloKa4i'i, pagioacTpOHOMi"l, pagioMoHiTOpli1Hry. PagioBli1npOMiHIOBaHH51 npVlIiiMalOTb gBoMa
HepyxOMIi1Mli1, p03HeCeHIi1MIi1 y npocTopi aHTeHaMIi1 3 nogaIlbwolO nonepegHbolO ceIleK4ielO,
KorepeHTHIi1M nepeTBOpeHH51M yaCTOTIi1 B Me>KaX cMyrli1 nponycKaHH51 Ta nigcli1IleHH51M y gBOX
pagioKaHaIlax, 5lKi HaCTpOlOlOTb Ha 3agaHY p060Yy YaCToTy. nigcli1IleHi pagiocli1rHaIlIi1 nepeTBoplOlOTb
y 41i1eppOByepOPMYTa BIi13HayalOTb "Ix KOMnIleKCHi YaCTOTHicnelITpli1. niCIl51 4bOro 3giliicHIOIOTb "Ix 3CyB
no YaCTOTi 3i cMyrli1 npoMi>KHo'i yaCTOTIi1y cMyry p060Yo'i yaCTOTIi1WIl51XOMgogaBaHH51 go 3HayeHb
yaCTOT 'ix CnelITpaIlbHIi1X CKJ1agoBli1x3HayeHH51 yaCToTHoro 3CyBy, l1.l0 gopiBHlOe pi3HIi14i Mi>K3agaHolO
p060YOlO yaCTOTOIO HaCTpOIOBaHH51 pagioKaHaIliB Ta npoMi>KHOIO yaCTOTOIO. ,QaIli 3giliicHIOIOTb
iHBepTyBaHH51 3cyHYToro cnelITpa Cli1rHaIlY ogHoro 3 pagioKaHaIliB. nOTiM nepeMHO>KylOTb siAIliKIi1
ogHaKoso'i yaCTOTIi1np51MOrOTa iHBepCHoro 3CYHYTIi1XKOMnIleKCHIi1XyaCTOTHIi1XcnelITpis, OTPIi1MYIOYIi1
nepwli1lii g06yTOK cnelITpis. nOTiM 3giliicHIOIOTb nepwe nepeTSOpeHH51 nepworo g06YTKy cnelITpis
WIl51XOM MHO>KeHH51apryMeHTis liioro CnelITpaIlbHIi1X cKIlagosli1x Ha Koeepi4ieHTIi1, l1.l0 06epHeHO
nponop4iliiHi 3HayeHH51M signoBigHIi1X SigIliKiB YaCTOTIi1, OTPIi1MYIOYIi1 nepwy peaI1i3a4ilO
nepeTsopeHoro nepworo g06YTKy cnelITpis. ,QaIli epOPMYIOTb gpyry peaIli3a4ilO nepeTBOpeHoro
nepworo g06yTKy cneKTpis WIl51XOM3CYSY no YaCTOTi liioro nepwo'i peaIli3a4iL nOTiM 3giliicHIOIOTb
iHsepTysaHH51 ogHie"i 3 peaIli3a4ilii nepeTsopeHoro nepworo g06YTKy cneKTpis Ta nepeMHO>KylOTb "Ix
BigIliKIi1 ogHaKoso'i YaCTOTIi1,epOpMylOYIi1gpyrli1lii g06YTOK cnelITpiB.,QaIli gpyrli1lii g06YTOK cneKTpis
nepeTBOplOlOTb WIl51XOM MHO>KeHH51apryMeHTis liioro KOMnIleKCHIi1XcneKTpaIlbHIi1X CKJ1agosli1x Ha



Koe¢il..\ieHTLlI, 1..l.I0np51MO npOnOpl..\ILilHI3HayeHH51M BiAnOBiAHLilX BiAnlKIB yaCTOTLil. nOTiM BLil3HayalOTb
l..\iny yaCTLilHY eKCTpeManbHoro 3HayeHH51 KOMneHCYIOYoro napaMeTpa OAHOro 3 paAioKaHaniB 5lK
apryMeHT CYMLil KOMnneKCHLilXyaCTOTHLilXBiAniKiB nepeTBOpeHOrO APYroro Ao6yTKy CneKTpiB. Aani
3AililcHIOIOTb APyre nepeTBOpeHH51 nepworo Ao6yTKy CneKTpiB Wn51XOMAOAaBaHH51 AO apryMeHTiB
liIoro KOMnneKCHLilX CneKTpanbHLilX CKnaAOBLilX l..\in 0"1 yaCTLilHLil eKcTpeManbHoro 3HayeHH51
KOMneHcylOYoro napaMeTpa OAHoro 3 paAioKaHaniB 3 YTBopeHH51M cyMapHLilx apryMeHTiB Ta "Ix
nOAanbworo MHO>KeHH51Ha Koe¢il..\ieHTLil, 1..l.I006epHeHO nponopl..\ililHi 3HayeHH51M BiAnOBiAHLilXBiAniKiB
yaCTOTLil. nicn51 l..\bOrOBLil3HayalOTb eKCTpeManbHe 3HayeHH51 KOMneHCYIOYoro napaMeTpa OAHoro 3
paAioKaHaniB, 1..l.I0BiAnOBiAae MaKCLilManbHOMY 3HayeHHIO B3aeMHo"I Kopen51l..\iIilHo"l ¢YHKl..\i"I, 5lK
apryMeHT CYMLilKOMnneKCHLilXyaCTOTHLilXBiAniKiB BAPyre nepeTBopeHoro nepworo Ao6yTKy CneKTpiB.
nOTiM 3a BLil3HayeHLilM eKCTpeManbHLilM 3HayeHH51M KOMneHCYIOYOro napaMeTpa OAHoro 3
paAioKaHaniB Ta 3 ypaxyBaHH51M npOCTOpOBoro p03Mil..l.leHH51 aHTeH BLil3HayalOTb Hanp51MOK Ha
A>Kepeno paAioBLilnpOMiHIOBaHH51.Cnoci6 A03BOn51e niABLilI..l.lLilTLilTOYHiCTbpaAioneneHryBaHH51.



BV1Haxi,l:\HaIle>KV1Tb,l:\0 raIlY3i pa,l:\iOeIleKTpOHiKV1i MO>Ke6YTV1SV1KOpV1CTaHV1~S pa,QiOeIleKTpOHHV1X
3ac06ax pi3HOrO npV13Ha4eHHH, 30KpeMa S pa,l:\iOHasira4i"l, pa,l:\iOIloKa4i"1, pa,l:\iOaCTpoHoMi'I,
Pa,QiOMOHiTopV1Hry.

Bi,l:\OMV1~cnoci6 4V1cPPOSOroKOpeIlH4i~HOrO pa,l:\iOneIleHrysaHHH [1], 1.40 sV16paHV1~HK npOToTV1n
5 SV1HaXO,l:\Y.B cnoc06i-npOTOTV1ni, HK i S 3aHsIleHoMY cnoc06i, pa,l:\iOSV1npOMiHIOSaHHHnpV1~MaIOTb

,l:\SOMa HepyxoMV1MV1p03HeceHV1MV1y npocTOpi aHTeHaMV1 3 nO,l:\aIlbWOIO nOnepe,l:\HbOIO CeIleK4ielO,
KOrepeHTHV1M nepeTSOpeHHHM 4aCTOTV1 S Me>KaX cMyrV1 nponycKaHHH Ta ni,l:\CV1IleHHHM y ,l:\SOX
pa,l:\iOKaHaIlaX, HKi HaCTpOlOlOTb Ha 3a,QaHy P0604Y 4acToTy, ni,l:\CV1IleHipa,l:\iOCV1rHaIlV1nepeTSOplOlOTb
y 4V1cPPOSYcPOpMy Ta SV13Ha4a1OTb"Ix KOMnIleKCHi 4aCTOTHi CneKTpV1,niCIlH 40ro 3,l:\i~CHIOIOTb"Ix 3CYS

10 no 4acToTi 3i cMyrV1 npoMi>KHo"l 4aCTOTV1y cMyry P06040"1 4aCTOTV1WIlHXOM ,l:\O,l:\aSaHHH,l:\0 3Ha4eHb
4aCTOT 'IX CneKTpaIlbHV1x CKIla,l:\OSV1X3Ha4eHHH 4aCTOTHoro 3Cysy, 1.40,l:\OpiSHlOe pi3HV14i Mi>K3a,l:\aHOIO
P0604010 4aCTOTOlO HacTpolOsaHHH pa,l:\iOKaHaIlis Ta npoMi>KHOIO4acToTolO, nicIlH 40ro 3,l:\i~CHIOIOTb
iHsepTysaHHH O,l:\HOro3 HV1X,nOTiM nepeMHO>KylOTb Si,l:\IliKV1O,l:\HaKOSo"l4aCTOTV1npHMoro Ta iHsepcHoro
3CyHyTV1XKOMnIleKCHlI1X4aCTOTHV1XcneKTpis, OTPV1MYI04111nepwlI1~ ,l:\06YTOKcneKTpis, Ta 3,l:\i~CHIOIOTb

15 iIIoro nepwe nepeTBOpeHHH WIlHXOM MHO>KeHHH apryMeHTis ~oro CneKTpaIlbHV1x cKIla,l:\OsV1x Ha
KoecPi4ieHTlI1, 1.4006epHeHo nponop4i~Hi 3Ha4eHHHM si,l:\nosi,l:\HV1XSi,l:\IliKis 4acToTV1, OTPV1MYI04111nepwy
peaIli3a4ilO nepeTBOpeHoro nepworo ,l:\06YTKy cneKTpis, eKcTpeMaIlbHe 3Ha4eHHH KOMneHcylO40ro
napaMeTpa O,l:\HOrO 3 pa,l:\iOKaHaIlis, 1.40 si,l:\nosi,l:\ae MaKClilMaIlbHOMY 3Ha4eHHIO S3aeMHo"l
KopeIlH4i~HO'1 cPyHK4i"l, S1I13Ha4alOTb HK apryMeHT CYMlI1 KOMnIleKCHV1X 4aCTOTHlI1X Si,l:\IliKis

20 nepeTsopeHoro nepworo ,l:\06YTKy cneKTpis, nicIlH 40ro 3a S1I13Ha4eHV1MeKcTpeMaIlbHlI1M 3Ha4eHHHM
KOMneHcylO40ro napaMeTpa O,l:\HOro 3 pa,l:\iOKaHaIlis Ta 3 ypaxysaHHHM npOCTOposoro p03Mil.4eHHH
aHTeH S1I13Ha4alOTbHanpHMOK Ha ,l:\>KepeIlOpa,l:\iOSlI1npOMiHlOsaHHH.

AIle Ha Si,l:\MiHy si,l:\ 3aHSIleHoro cnoc06y, S cnoc06i-npOTOTlilni nepwlI1~ ,l:\06YTOK cneKTpis,
OTpll1MaHV1~niCIlH nepeMHO>KeHHH siAIliKis O,l:\HaKOSo"l4aCTOTV1npHMoro Ta iHsepCHoro 3CYHYTV1X

25 KOMnIleKCHV1X4aCTOTHlI1XcneKTpis, nepeTsoplOlOTb 6e3 ypaxysaHHH 4iIlO'i 4aCTV1HlI1eKcTpeMaIlbHoro
3Ha4eHHH KOMneHcylO40ro napaMeTpa O,l:\HOrO3 pa,QiOKaHaIlis, 1.40 He ,l:\03S0IlHe SlilKOplilcTosysaTV1
aHTeHHy CV1CTeMY3i 3Ha4eHHHM aHTeHHo"l 6a3111,1.40nepeSlI1l.4ye nOIlOSlilHY ,l:\OS>KlI1HlI1XSV1Ili.npV1 4bOMy

apryMeHTlil 8.<P(Ws,kJ CneKTpaIlbHV1X CKIla,l:\OSlI1X4boro ,l:\06yTKy cneKTpis ,l:\OpiSHIOIOTb[2, C 424]:

~ (co ) = 2n, d ' cos e ..•
q> S.k. 'A(co)

S.k.

30 ,l:\e Ie(OOS,kJ - 3Ha4eHHH ,l:\OS>KV1HlI1xSlI1Ili;

ooS,k, - 3Ha4eHHH 4aCTOT 3CYHYTV1XKOMnIleKCHlI1X4aCTOTHlI1XcneKTpis;

d - 3Ha4eHHH aHTeHHo'16a3V1;

e - HanpHMoK Ha ,l:\>KepeIlOpa,l:\iOSV1npOMiHlOsaHHHSi,l:\HOCHOaHTeHHo'16a3V1.

AHaIli3 piSHHHHH (1) nOKa3ye, 1.40npll1 d > Ie / 2 3Ha4eHHH 8.qJ(WskJ MO>KenepeSlI1l.4ysaTlil 1t pa,l:\iaH

35 i ~oro HeMO>KIlll1S00,l:\H03Ha4Ho 04iHV1TlI13 SlI1KOpV1CTaHHHMKOMnIleKCHoro CneKTpaIlbHOro aHaIli3y. lie
3YMOSIllOe SV1HV1KHeHHHaHOMaIlbHO seIlV1Ko"l noxV16KV1neIleHrysaHHH pa,l:\iOSlI1npOMiHlOsaHb, ,l:\OS>KlI1Ha

xSlI1Ili HKV1XMeHwa nO,l:\si~Horo 3Ha4eHHH aHTeHHo"l 6a3111.TOMy 3Ha4eHHH aHTeHHo"l 6a3111d > Ie / 2

SV1KOplilcTosysaTV1He MO>KyTb,a SV1KOPlilCTOSYIOTb3Ha4eHHH d ~ Ie / 2 .

(}'23 iHWOro 60Ky, Si,l:\OMO [3, c. 139], 1.40 ,l:\lI1CnepCiH e 04iHKV1 HanpHMKy Ha ,l:\>KepeIlO

40 pa,QiOSlI1npOMiHlOsaHHH06epHeHO nponop4i~Ha 3Ha4eHHIO aHTeHHo'l 6a3111d :

2 1
(je=----

2q.(k.df (2)
,l:\e q - cyMapHe Si,l:\HOWeHHHclI1rHaIl/wyM;

k = 21t/ Ie - XSlI1IlbOSe 4V1CIlO.

3 piSHHHHH (2) SlilnIl lI1sae, 1.40 npll1 3acTocysaHHi aHTeHHo"l ClilCTeMV13i 3Ha4eHHHM 6a3V1 d ~ 1e/2
45 T04HicTb neIleHrysaHHH 6Y,l:\e HV13bKOIO.

TaKlilM 4V1HOM,cynesV1M He,l:\OIliKOMcnoc06y-npoToTV1ny e He,l:\OCTaTHHT04HicTb neIleHrysaHHH.
B OCHOSy SV1HaXO,l:\ynOCTaSIleHO 3a,l:\a4Y S,l:\OCKOHaIleHHHcnoc06y 4111cPPosoro KopeIlH4i~Horo

pa,l:\iOneIleHrysaHHH, 3ri,l:\HO 3 HKlI1M pa,l:\iOSlI1npOMiHlOsaHHH npll1~MalOTb ,l:\SOMa HepYXOMlI1MlI1
p03HeCeHV1MlI1 y npocTopi aHTeHaMlil 3 nO,l:\aIlbWOIO nOnepe,l:\HbOIO ceIleK4ielO, KorepeHTHlilM

50 nepeTBOpeHHHM 4aCTOTlil S Me>KaX cMyrll1 nponycKaHHH Ta ni,l:\ClI1IleHHHMy ,l:\SOXpa,l:\iOKaHaIlax, HKi
HacTpolOlOTb Ha 3a,l:\aHY P0604Y 4acToTy, ni,l:\CV1IleHipa,l:\iOClI1rHaIlV1nepeTsoplOlOTb y 4111cPPOSYcPOpMy
Ta S1I13Ha4alOTb'IX KOMnIleKcHi 4acToTHi CneKTpV1,nicIlH 40ro 3,l:\iillCHIOIOTb'IX 3CYS no 4acToTi 3i cMyrll1



npoMi)l(Ho"i l..laCTOH1 y cMyry p0601..l0"i l..laCTOT~ WmlXOM AOAasaHHS'I AO 3Hal..leHb l..laCTOT "ix
cneKTpanbH~x CKJ1aAOS~X3Hal..leHHS'Il..laCTOTHoro3Cysy, LI..I0AopisHlOe pi3H~Lli Mi)l( 3aAaHoIO p0601..l01O
l..laCTOTOIO HacTpOIOSaHHS'I paAioKaHanis Ta npoMi)l(HOIO l..laCTOTOIO, nicnS'l I..loro 3Ai~CHIOIOTb
iHsepTysaHHS'I OAHOrO3 H~X, nOTiM nepeMHO)l(YIOTb siAniK~ OAHaKOSo"il..laCTOT~npS'lMoro Ta iHsepcHoro
3CYHYT~X KOMnneKCH~X l..laCTOTH~XcneKTpis, OTP~MYIOI..l~nepw~~ A06YTOK cneKTpis, Ta 3Ai~CHIOIOTb
~oro nepwe nepeTBOpeHHS'I WnS'lXOM MHO)l(eHHS'IapryMeHTis ~oro CneKTpanbH~X CKJ1aAOS~X Ha
KoeepiLlieHT~, LI..I006epHeHO npOnOPLli~Hi 3Hal..leHHS'lMsiAnOsiAH~X siAniKis l..laCTOT~,OTP~MYIOI..l~nepwy
peani3a4ilO nepeTsopeHoro nepworo A06yTKy cneKTpis, eKCTpeManbHe 3Hal..leHHS'IKOMneHcylOl..loro
napaMeTpa OAHOro 3 paAioKaHanis, LI..I0 siAnOsiAae MaKC~ManbHOMY 3Hal..leHHIO S3aeMHo"i
KOpenS'lLli~Ho"i epyHK4i"i, S~3Hal..lalOTb S'lK apryMeHT CYM~ KOMnneKCH~X l..laCTOTH~X SiAJ1iKiS
nepeTSOpeHOrO nepworo A06YTKy cneKTpis, nicnS'l I..loro 3a S~3Hal..leH~M eKCTpeManbH~M 3Hal..leHHS'lM
KOMneHcylOl..loro napaMeTpa OAHOro 3 paAioKaHanis Ta 3 ypaxysaHHS'lM npOCTOpOSOrO p03MiLl..leHHS'I
aHTeH S~3Hal..lalOTb HanpS'lMOK Ha ,Q)I(epenO paAios~npOMiHIOSaHHS'I, WnS'lXOM TOro, LI..I0 nicnS'l
OTp~MaHHS'I nepwo"i peani3aLli"i nepeTSOpeHOrO nepworo A06YTKy cneKTpis epOpMylOTb APyry
peani3a4ilO nepeTsopeHoro nepworo A06YTKy CneKTpis WnS'lXOM 3CYSY no l..laCTOTi ~oro nepwo"i
peani3aLli"i, nOTiM 3Ai~CHIOIOTb iHsepTysaHHS'I oAHie"i 3 peani3aLli~ nepeTBOpeHOro nepworo A06YTKy
cneKTpis Ta nepeMHo)l(YIOTb Ix siAJ1iK~ oAHaKoso"i l..laCTOT~,epOPMYIOI..l~APyr~~ A06yTOK cneKTpis, S'lK~~
nepeTBOplOlOTb WnS'lXOM MHO)l(eHHS'IapryMeHTis ~oro KOMnneKCH~X cneKTpanbH~x CKJ1aAOS~X Ha
Koeepi4ieHT~, LI..I0npS'lMO nponoPLli~Hi 3Hal..leHHS'lMsiAnosiAH~X siAniKis l..laCTOT~,Ta S~3Hal..lalOTb 4iny
l..lacT~HY eKcTpeManbHoro 3Hal..leHHS'IKOMneHcylOl..loro napaMeTpa OAHoro 3 paAioKaHanis S'lKapryMeHT
CYM~ KOMnneKCH~X l..laCTOTH~XsiAniKis nepeTBOpeHOro APyroro A06yTKy cneKTpis, Aani 3Ai~CHIOIOTb
APyre nepeTSOpeHHS'I nepworo A06YTKy cneKTpis WnS'lXOM AOAasaHHS'I AO apryMeHTis ~oro
KOMnneKCH~X cneKTpanbH~X CKJ1aAOS~XLlino'i l..laCT~H~ eKCTpeManbHoro 3Hal..leHHS'IKOMneHcylOl..loro
napaMeTpa OAHOro 3 paAioKaHanis 3 yTsopeHHS'lM CYMapH~X apryMeHTis Ta 'ix nOAanbworo MHO)l(eHHS'I
Ha Koeepi4ieHT~, LI..I006epHeHO nponop4i~Hi 3Hal..leHHS'lMsiAnosiAH~X siAniKis l..laCTOT~, nicnS'l I..loro
S~3Hal..lalOTb eKCTpeManbHe 3Hal..leHHS'I KOMneHcylOl..loro napaMeTpa OAHoro 3 PaAiOKaHanis S'lK
apryMeHT CYM~ KOMnneKCH~X l..laCTOTH~XsiAJ1iKis sAPyre nepeTsopeHoro nepworo A06yTKy cneKTpis,
LI..I063a6e3nel..l~H1 niAs~Ll..leHHS'ITOI..lHOCTineneHrysaHHS'I.

nOCTasneHa 3aAal..la s~piwyeTbcS'I TaK~M I..l~HOM.
3asAS'lK~ TOMy, LI..I0epOpMylOTb APyry peani3aLliIO nepeTsopeHoro negworo A06yTKy cneKTpis Ta

APyr~~ A06yTOK cneKTpis, 3a AonoMorolO S'lK~XS~3Hal..lalOTb Lliny l..laCT~HYeKCTpeManbHoro 3Hal..leHHS'I
KOMneHcylOl..loro napaMeTpa OAHOro 3 paAioKaHanis 3 nOAanbw~M AOAasaHHS'lM fi AO apryMeHTis
KOMnneKCH~X cneKTpanbH~X CKJ1aAOS~X sAPyre nepeTsopeHoro nepworo A06YTKy cneKTpis,

3a6e3nel..lyeTbcS'I 0AH03HaI..lHa OLliHKa apryMeHTis ~<P(Ws,k,) nepworo A06yTKy cneKTpis np~

3acTocysaHHi sen~Koro 3Hal..leHHS'I 6a3~ d» 'A/ 2. We ycysae aHOManbHO sen~KY nox~6KY

neneHrysaHHS'I paAios~npOMiHlOsaHb, AOS)l(~Ha 'A xs~ni S'lK~XMeHwa nOAsi~Horo 3Hal..leHHS'IaHTeHHoI
6a3~. B pe3ynbTaTi 3'S'lSnS'leTbCS'IMO)l(n~sicTb 3acTocysaHHS'I aHTeHHo"i C~CTeM~ 3i 3Hal..leHHS'lM6a3~
d» 'A/2, LI..I0cyneso niAS~Ll..lyeTOI..lHicTbneneHrysaHHS'I.

TaK~M I..l~HOM, 3anponOHosaH~~ cnoci6 LI~epposoro KOpenS'l4i~HOro paAioneneHrysaHHS'I
3a6e3nel..lye CYTTese niAS~Ll..leHHS'ITOI..lHOCTineneHrysaHHS'I.

3aS'lSneH~~ cnoci6 4~epposoro KOpenS'lLli~Horo paAioneneHrysaHHS'I S~KOHYIOTb s TaKi~
nocniAosHocTi.

1. PaAios~npoMiHlOsaHHS'I S(t) ,Q)I(epena np~~MaIOTb AsoMa HepyxoM~M~, p03HeceH~M~ y
npocTopi aHTeHaM~ 3 nOAanbwolO nonepeAHbOIO ceneK4ielO, KorepeHTH~M nepeTBOpeHHS'lM l..laCTOT~
s Me)l(aX cMyr~ nponycKaHHS'I Ta niAC~neHHS'lM y ASOX paAioKaHanax, S'lKiHaCTpOlOlOTb Ha 3aAaHy
p060l..ly l..lacToTy.

2. niAc~neHi Ha npoMi)l(Hi~ l..lacToTi 0Jn4 paAioc~rHan~ S1(t) i S2(t) nepeTsoplOlOTb y LI~epposy

epOpMy, OTP~MYIOI..l~Asa Mac~s~ S1(n) i S2(n) no Ns siAniKis y KO)l(HOMYMac~si. nepeTSOpeHHS'I

npOSOAS'lTb3 nepiOAOM Ta A~CKpeT~3a4i'i, S'lK~~ s~6~paIOTb MiHiManbHO MO)l(J1~S~MAnS'l 3aAaHoro
3Hal..leHHS'IpiSHS'I3asaA03aX~Ll..leHOCTi 3 ypaxysaHHS'lM W~P~H~ cneKTpa c~rHany Ha npoMi)l(Hi~ l..laCTOTi

y CMy3i [<.t+l, n4 ; We, n4].

3. AnS'l ASOX Mac~sis S1(n) i S2(n) siAJ1iKis S~3Hal..lalOTb 'ix KOMnneKcHi l..lacToTHi cneKTp~

S1 (j 0Jn4k) i S2 (j 0Jn4k), Hanp~KJ1aA, 3a anrop~TMoM WS~AKoro nepeTSOpeHHS'I <t:>yp'e, i epOpMylOTb Y
s~rnS'lAi ASOX Mac~sis 3Ha4eHb aMnniTYAHoro Ta epa30soro cneKTpis:

81 (j C41Y k) = A1 (C41Y. k)' exp(j <P1(C41Y. k))



S2(j 0fl4 k) = A2 (0fl4. k)' exp(j <P2(0fl4. k)), (3)

ge A1 (<414.k), A2 (<414.k) - MaC1I1S1l13Ha4eHb aMnIliTYgH1I1X cneKTpis S1l1XigH1I1Xpagioc1I1rHaIlis
nepworo Ta gpyroro pagioKaHaIlis signosigHo;

<v1 (<414.k), <P2(<414.k) - MaC1I1S1l13Ha4eHb epa30S1l1X cneKTpis S1l1XigH1I1XC1I1rHaIlis nepworo Ta gpyroro
pagioKaHaIlis signosigHo;

21t· FA
<414k =--·k [ ]

Ns - 4aCTOTa k-o"i CneKTpaIlbHO"i cKIlagoso"i Ha npoMi}f{HiVl 4aCTOTi <414, k E 0;NS -1 ;

FA - 4aCTOTa g1l1cKpeT1I13al\i"i S1l1XigH1I1Xc1I1rHaIlis pagioKaHaIlis.

4. 3giVlCHtOtOTb 3CYS OTp1l1MaH1I1XcneKTpis no 4acToTi 3i cMyr1l1 npoMi}f{Ho"l 4aCTOT1I1 ~4 y cMyry

P0604o"I 4aCTOT1I1 oos WIlflXOM gogasaHHfl go 3Ha4eHb 4aCTOT ~4 k 'IX CneKTpaIlbH1I1X cKIlagos1l1x

3Ha4eHHfl 4aCTOTHoro 3CYSY oo3C, lL\O gopiSHtOe pi3H1I1l\i Mi}f{ 3agaHOtO P06040tO 4aCToTotO oos

HacTpotOsaHHfl pagioKaHaIlis Ta npoMi}f{HOtO 4aCToTotO ~4:

S1.6 (j oosk) = A1 (<414.k + CO:3c)·exp(j <P1(~4 k + CO:3c))=

= A1 (WS.k)' exp(j <P1(WS.k))

S2.6 (j WSk) = A2 (<414.k +CO:3C)·exp(j <P2(<414.k +CO:3c))=

= A2 (oos.k)' exp(j <P2(WS.k))

ge S1.6(jWSk), S2.6(jWSk) - 3CyHYTi Y cMyry P0604o"I4aCTOT1I1 oos cneKTp1l1 C1I1rHaIlis nepworo Ta
gpyroro pagioKaHaIlis signosigHo.

5. 3giVlCHtOtOTb iHsepTysaHHfl OTp1l1MaHOrO s n. 4 3cyHYToro cneKTpa c1I1rHaIlY ogHoro 3
pagioKaHaIlis, Hanp1l1KIlag, nepworo pagioKaHaIly:

S~.6(j WSk)= A1 (WS.k)· exp(- j <v1 (COs.k)) (5)

ge S~.6 (j COsk) - KOMnIleKCHO Cnpfl}f{eH1I1V13CyHyT1I1V1cneKTp c1I1rHaIlY nepw.JOro pagioKaHaIly.
6. nepeMHO}f{ytOTb siAIliK1I1 ogHaKoso"l 4aCTOT1I1 npflMoro Ta iHsepcHoro 3CYHYT1I1XKOMnIleKCH1I1X

4aCTOTH1I1XcneKTpis, OTp1l1Myt04111nepw1l1V1g06yTOK M1 cneKTpis:

M1 = S'i.s(jcos k),S2.S(jCOS. k)= A1 (COS.k)' A2 (COS.k)' expU(t1<p(COS.k))], (6)

ge ~<P(COs.k)= <P2(ooS.k)-<P1(ooS.k) - apryMeHT CneKTpaIlbH1I1X cKIlagos1l1x g06yTKy npflMoro Ta
iHsepcHoro 3CyHyT1I1XKOMnIleKCH1I1X 4aCTOTH1I1XcneKTpis.

7. 3giVlCHtOtOTb nepwe nepeTBOpeHHfl nepworo g06YTKy cneKTpis WIlflXOM MHO}f{eHHfl apryMeHTis

~<P(COs.k) Vloro CneKTpaIlbH1I1X cKIlagos1l1x Ha Koeepil\ieHT1I1 (COs.H/ COs.k), lL\O o6epHeHo nponopl\iVlHi

3Ha4eHHflM WS.k signosigH1I1x siAIliKis 4aCTOT1I1,OTp1l1Myt04111nepwy peaIli3al\itO [M1]p nepeTBOpeHOro
nepworo go6yTKy cneKTpis:

[M1] p= lS'i.s(jcos k)' S2.S(jCOS. k)Jp= A1 (COS.k)' A2 (COS.k)' expU (t1<p(COS.k))], (7)

ge ~<PP(COs.k)=~<P(ooS.k)·COs.H/ COs.k - apryMeHT1I1 nepwo"i peaIli3al\i'1 nepeTsopeHoro nepworo
g06yTKy cneKTpis.

8. <t>OpMytOTb gpyry peaIli3al\itO [M2] p nepeTsopeHoro nepworo g06yTKy cneKTpis WIlflXOM 3CYSY
no 4acToTi VlOro nepwo"i peaIli3al\i"i:

[M2] p= ~S~6 (j COsk)' S26 (j oos.k)jptw = S~.6 (j (COsk + ~oo)).S26 (j (COsk + ~oo))=

= A1 (COs.k +~oo). A2 (COs.k + ~oo). expu (~<p(COs.k +~oo))j
~oo - (,\,-, - (,,,-

ge - vv;,.k+Ns/2 vv;,.k - 3Ha4eHHfl 4acToTHoro 3CYSY nepworo g06YTKy 3CYHYT1I1XKOMnIleKCH1I1X
4aCTOTH1I1XcneKTpis.

9. 3giVlCHtOtOTb iHsepTysaHHfl ogHie'l 3 peaIli3al\iVl nepeTsopeHoro nepworo go6yTKy cneKTpis,

[M1]p= [S~.6(jCOsk),S26(jooS k)]*p
Hanp1l1KIlag, nepwo"i:



10. nepeMHO>KylOTb BiAlliKliI oAHaKoBo"i 4aCTOTliI nps:lMo"i Ta iHBepcHo"i peal1i3a4iill nepeTBOpeHOro

nepworo Ao6YTKy CneKTpiB, epOpMylO41i1 APyrlilill Ao6yTOK M2 CneKTpiB:

M2 = [M,]~ .[M2] P= [8~B (j COS.k)·82.B (j COS.k)]:·18~.B(j COsk)' 82.B (j cos. k)] P),.,Ol=

= A, (COS.k)·A2 (COS.k)·A, (COS.k + L'.co),A2 (COS.k + L'.co).expu O<P(COS.k)J

Ae O<P(COS.k)=L'.<pp(COSk+ L'.co)- L'.<P(COS.k)- 3Ha4eHHs:l apryMeHTiB APyroro A06YTKy CneKTpiB.
11. nepeTBoplOlOTb APyrlilill Ao6YTOK CneKTpiB Wl1s:lXOM MHO>KeHHs:l apryMeHTiB iIIoro KOMnl1eKCHliIX

cneKTpal1bHliIX cKllaAoBliIx Ha Koeepi4ieHTliI 1'k, ~o nps:lMO nponop4iillHi 3Ha4eHHs:lM BiAnoBiAHliIX
BiAl1iKiB 4aCTOTliI:

() () COS.k(COS.k+L'.co)
O<P\COS.k. 1'k = OCOCOS.k. ( )

COS.H\COS.H+L'.co . (10)

12. 81i13Ha4alOTb 4il1y 4acTliIHY ~ eKCTpeMal1bHoro 3Ha4eHHs:l KOMneHcylO4oro napaMeTpa OAHoro
3 paAioKaHal1iB s:lKapryMeHT CYMliI KOMnl1eKCHliIX 4aCTOTHliIX BiAlliKiB nepeTBopeHoro APYroro Ao6YTKy
CneKTpiB:

~= COS.H+L'.CO.
L'.co

COS.B

l:>,(COSk)' A2(COSk)' A, (COS.k + L'.co),A2 (COS.k + L'.co),sin(o<p(coSkh'k)

. arctglOls. k=OlS.H
OlS.Bl:A,(COSk)' A2(coS.k)· A, (COS.k+ L'.co)A2(COS.k+ L'.co),cOS(O<P(COSk)'1'k)

OlS.k=OlS.H (11)

13. 3AiillcHIOIOTb APyre nepeTBOpeHHs:l nepworo Ao6yTKy CneKTpiB M, Wl1s:lXOM AOAaBaHHs:l AO
apryMeHTiB iIIoro KOMnl1eKCHliIX cneKTpal1bHliIX CKllaAOBliIX 4il1o'i 4aCTliIHliI eKCTpeMal1bHOrO 3Ha4eHHs:l
KOMneHcylO4oro napaMeTpa OAHOro 3 paAioKaHal1iB 3 YTBopeHHs:lM cyMapHliIx apryMeHTiB Ta 'ix
nOAal1bworo MHO>KeHHs:l Ha Koeepi4ieHTliI, ~O 06epHeHO nponop4iillHi 3Ha4~Hs:lM BiAnOBiAHliIX BiAlliKiB
4aCTOTliI:

A,(COSk)' A2 (COS.k)·expU ((L'.<p(COS.k)+~)·COSH/ COS.k)J.(12)

14. 81i13Ha4alOTb eKCTpeMal1bHe 3Ha4eHHs:l KOMneHcylO4oro napaMeTpa OAHOro 3 paAioKaHal1iB,

s:lKliIM, HanplilKllaA, e 4aC 'IJl3 3aTplilMKliI, ~O BiAnOBiAae MaKCliIMal1bHOMY 3Ha4eHHIO B3aeMHo"i
KOpel1s:l4iillHo'i epyHK4i'i, s:lK apryMeHT CYMliI KOMnl1eKCHliIX 4aCTOTHliIX BiAl1iKiB BAPyre nepeTBopeHoro
nepworo Ao6YTKy CneKTpiB, 3a epOpMy1101O:

~ 1 OlS%S:' (COS.k)·A2(coS.k)· sin [(L'.<P(COS.k)+~). ::.: J
'tJl3 = -- arctOi --='---""-'--------------- + ~

coSH ros%sAH1(COSk)'A2(coS.k)' cos [(L'.<p(COS.k)+~). ::~: J
. (13)

15. 3a B1iI3Ha4eHliIM eKCTpeMal1bHliIM 3Ha4eHHs:lM KOMneHcylO4oro napaMeTpa OAHoro 3

paAioKaHal1iB (4acy 'IJl3 3aTplilMKliI) Ta 3 ypaxyBaHHs:lM npOCTopOBoro p03Mi~eHHs:l aHTeH B1iI3Ha4alOTb

Hanps:lMOK e Ha A>Kepe110 paAioBliInpOMiHIOBaHHs:l BiAHOCHO aHTeHHo"i 6a31i1:

e = arccos(c, 'IJl3 J
d , (14)

Ae c - WBliIAKicTb nOWliIpeHHs:l el1eKTpOMarHiTHoro BliInpoMiHIOBaHHs:l y Bil1bHOMy npocTOpi.
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Cnoci6 L.1l11eppOBOrOKOpemlL.1II11HOrOpa,qiOneneHryBaHH5I, 3ri,qHO 3 51KIIIM pa,qiOBlllnpOMiHIOBaHH5I
5 nplII~MalOTb ,qBOMa HepyxOMIIIMIII p03HeCeHIIIMIII y npocTopi aHTeHaMIII 3 nO,qanbWOIO nOnepe,qHbOIO

ceneKL.1ielO, KOrepeHTHIIIM nepeTBOpeHH5IM 4aCTOTIII B Me>KaX cMyrlll nponycKaHH5I Ta ni,qClllneHH5IM y
,qBOX pa,qiOKaHanaX, 51Ki HaCTpOlOlOTb Ha 3a,qaHy P0604Y 4acToTy, ni,qClllneHi pa,qiOClllrHanlll
nepeTBOplOlOTb y L.1l11eppOByepOpMy Ta BIII3Ha4alOTb "Ix KOMnneKCHi 4aCTOTHi CneKTplll, nicn51 40rO
3,qi~CHIOIOTb "Ix 3CyB no 4aCTOTi 3i cMyrlll npoMi>KHo"i 4aCTOTIII y cMyry P0604o"i 4aCTOTIII Wn5lXOM

10 ,qo,qaBaHH5I,qo 3Ha4eHb 4aCTOT "Ix cneKTpanbHlllx CKna,qOBlllx 3Ha4eHH5I 4aCTOTHoro 3CyBy, Ll..I0
,qopiBHlOe pi3HIIIL.1iMi>K 3a,qaHOIO P0604010 4aCTOTOlO HaCTpOIOBaHH5I pa,qiOKaHaniB Ta npoMi>KHOIO
4aCToTOIO, nicn51 40ro 3,qi~CHIOIOTb iHBepTyBaHH5I o,qHoro 3 HIIIX, nOTiM nepeMHO>KylOTb Bi,qniKIII
o,qHaKOBo"i 4aCTOTIII np5lMOrO Ta iHBepCHoro 3CYHYTIIIXKOMnneKCHIIIX4aCTOTHIIIXCneKTpiB, OTPlllMYlO4111
nepwlII~ ,q06YTOK CneKTpiB, Ta 3,qi~CHIOIOTb ~oro nepwe nepeTBOpeHH5I Wn5lXOM MHO>KeHH5I

15 apryMeHTiB ~oro cneKTpanbHlllx CKna,qOBIIIXHa KoeepiL.1ieHTIII,Ll..I006epHeHO nponOpL.1i~Hi 3Ha4eHH5IM
Bi,qnOBi,qHIIIX Bi,qniKiB 4aCTOTIII, OTPlllMYlO4111nepwy peani3aL.1ilO nepeTBOpeHOro nepworo ,q06yTKy
CneKTpiB, eKCTpeManbHe 3Ha4eHH5I KOMneHcylO40ro napaMeTpa o,qHoro 3 pa,qiOKaHaniB, Ll..I0
Bi,qnOBi,qae MaKCIIIManbHOMY 3Ha4eHHIO B3aeMHo"i Kopen5lL.1i~Ho"i epYHKL.1i"i,BIII3Ha4alOTb 51KapryMeHT
CYMIII KOMnneKCHIIIX 4aCTOTHIIIX Bi,qniKiB nepeTBOpeHOro nepworo ,q06YTKy cneKTpiB, nicn51 40ro 3a

20 BIII3Ha4eHIIIM eKcTpeManbHIIIM 3Ha4eHH5IM KOMneHcylO40ro napaMeTpa o,qHoro 3 pa,qiOKaHaniB Ta 3
ypaxyBaHH5IM npOCTopOBOro p03MiLl..leHH5I aHTeH BIII3Ha4alOTb Hanp5lMOK Ha ,q>Kepeno
pa,qiOBlllnpOMiHIOBaHH5I, 51KIII~ Bi,Qpi3HH£TbCH TIIIM, Ll..I0 nicn51 OTpIIIMaHH5I nepwo"i peani3aL.1i"i
nepeTBopeHoro nepworo ,q06YTKy CneKTpiB epOpMylOTb ,qpyry peani3aL.1ilO nepeTBOpeHOro nepworo
,q06yTKy CneKTpiB Wn5lXOM 3CyBy no 4aCTOTi ~oro nepwo"i peani3aL.1i"l, nOTiM 3,qi~CHIOIOTbiHBepTyBaHH5I

25 o,qHie:"i 3 peani3aL.1i~ nepeTBopeHoro nepworo ,q06YTKy CneKTpiB Ta nepeMHO>KylOTb "Ix Bi,qniKIII
o,qHaKOBo"i 4aCTOTIII, epOpMylO4111,qpyrlll~ ,q06yTOK CneKTpiB, 51KIII~nepeTBoplOlOTb Wn5lXOM MHO>KeHH5I
apryMeHTiB ~oro KOMnneKCHIIIX cneKTpanbHIIIX CKna,qOBIIIX Ha KoeepiL.1ie:HTIII,Ll..I0 np5lMO nponOpL.1i~Hi
3Ha4eHH5IM Bi,qnOBi,qHIIIXBi,qniKiB 4aCTOTIII, Ta BIII3Ha4alOTb L.1iny4aCTIIIHY eKCTpeManbHoro 3Ha4eHH5I
KOMneHcylO40ro napaMeTpa O,qHOro 3 pa,qiOKaHaniB 51KapryMeHT CYMIII KOMnneKCHIIIX 4aCTOTHIIIX

30 Bi,qniKiB nepeTBopeHoro ,qpyroro ,q06yTKy CneKTpiB, ,qani 3,qi~CHIOIOTb,qp~e nepeTBOpeHH5I nepworo
,q06yTKy CneKTpiB Wn5lXOM ,qo,qaBaHH5I ,qo apryMeHTiB ~oro KOMnneKCHIIIXcneKTpanbHlllx CKna,qoBlllx
L.1ino"l4aCTIIIHIII eKcTpeManbHoro 3Ha4eHH5I KOMneHcylO40ro napaMeTpa o,qHoro 3 pa,qiOKaHaniB 3
YTBopeHH5IM cyMapHlllx apryMeHTiB Ta "Ix no,qanbworo MHO>KeHH5IHa KoeepiL.1ie:HTIII,Ll..I0 06epHeHi
nponOpL.1i~HO 3Ha4eHH5IM Bi,qnOBi,qHIIIX Bi,qniKiB 4aCTOTIII, nicn51 40ro BIII3Ha4alOTb eKcTpeManbHe

35 3Ha4eHH5I KOMneHcylO40ro napaMeTpa o,qHoro 3 pa,qiOKaHaniB 51K apryMeHT CYMIII KOMnneKCHIIIX
4aCTOTHIIIXBi,qniKiB B,qpyre nepeTBOpeHOro nepworo ,q06YTKy CneKTpiB.


