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Ocimorpaguyeckie  METOIbl  UCCIEI0BAHUS  GBICTPOMPOTEKAIONIHNX
MIPOIIECCOB JIAJIEKO HE UCYEPITBIBAIOTCA IIPUMEHEHMEM aHATIOTOBBIX U T (-
posbix ocrppuiorpados. Cosman psj ocumiiorpaduueckux mpubOpoB
IS CHEITMATIM3MPOBAHHOTO aHAJIN3a TAKUX TIPOIIECCOB — AHAIUIAMOPOS.
B aToli riiaBe onycanbl OCHOBHBIE THITHI aHATM3ATOPOB CIIEKTPA, JIOTHYe-
CKHUX YCTPOMCTB, CUTHAJIOB U 1ienieil. VX mpuMeHeHne 3HAYNTEIbHO pac-
MUPSIET BO3MOKHOCTH METOJIOB OCIUJIOTPaUYecKOro UCCIeIOBAHUS
GBICTPOTIPOTEKATONIUX TIPOTIECCOB U YCTPONUCTB, OCHOBAHHBIX HA WX TIPH-
MEHEHUH.

6.1. MpuHUMNBLI NOCTPOEHUS
aHasiM3aTopoB crnekTpa

6.1.1. CnekTpanbHOe npeacTaBsieHne CUrHanos
M Nnpoueccos

Kak usBecTHO, eCTb /iBe OCHOBHbBIE (DOPMDI MTPEACTABIEHUsSI CUTHATIOB U
IIPOLIECCOB — BO BPEMEHHOI 06JIaCTH M B 9acTOTHON obmactu. VX B3am-
MOCBs3b orpeaensiercss npeodpasosanusamu Dypbe, nmeommmu GyH-
namenTtanbHoe 3HaueHue [18]. Hepeako mpezicraBieHue CUTHAJIOB U
nporeccos Gogee 1enecoobpasHo B TOi uam mHON obmactu. Hampumep,
oCIULIOTPpad s CUTHAJIOB U MIPOTIIECCOB OCHOBAHA HA TIPEICTABIECHII UX
BO BpeMeHHOM oOmactu. Ono Kaxercsa Hanbosee ectecTBeHHbIM. Ho ToJb-
KO KaxeTcs!

Ecsin MBI mOaiuM Ha BXOJ IOCTATOYHO IMIHUPOKOIIOJIOCHOTO OCIIHJI-
sorpada CUTHAT OT AHTEHHBI, TO MAJIOBEPOSITHO, YTO U3 ITOTO CUTHAIA
MOKHO OYIET BBIYAUTh Kakylo-TO uHbopmanuio. Passe uto ybeanTnes
B OOJIBIIION MOTITHOCTH MECTHOI pa[HOCTAHIINHI, 3a0UBAOIIEl BCe TpoUe
curHasbl. Ho, ckopee Bcero, Takoi curHasl Oy/IeT BBITJSAETh KaK XaOTH-
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JeCKUI, TTOCKOJIBKY CO3/IaeTCSI MACCOH M3IYJaoMNX 3JeKTPOMarHUTHBIE
KOJIEOAHTIST YCTPOICTB — PAAIOCTAHIIN, AaTMOCHEPHBIX TOMEX, TIPOMBITII-
JIEHHBIX I MeANTINHCKNX BY-yCTaHOBOK M T. . M T. TI.

OmHAaKo ecJan paccMaTpUBATh CHEKTP TAKOTO CHUTHAA (HarpuMep, Ha
aHaIM3aTope CIeKTPa), TO TTepesl HaMH MIpeicTaHeT yINBNUTEeIbHAS KapTH-
Ha KUBOTO adupa — 6yaeT BUAHA paboTa KasKION PaMOCTAHIINN 1 KaK-
JIOTO FICTOYHWKA M3JydeHNns. MOKHO cpa3y OIeHHUTh JacTOTY KasKOTO
CUTHaJIa Ha YaCTOTHON IIKajle aHaJN3aTopa CIEeKTPa, er0 YPOBeHb, BU/
MOJIYJISIINN U aKTHBHOCTD B ITAHHBIH MOMEHT.

Eme BaskHee mepexo/] K aHAJIN3Y TIPE/ICTaBJICHIH CUTHATIOB B 9aCTOT-
HOIl 00TaCTH B HOBEHMIINX BUAAX TMHPOKOMOTIOCHOHN CBSI3W M JIOKATIUH.
MHorne Takue CHCTEMBI UCTIOMB3YIOT MTYMOTOM00HbIE CUTHATBI, YPOBEHD
KOTOPBIX HAMHOTO HIKe YPOBH:I IMIYMOB a¢upa. Pasrisanets nx Ha skpaHe
ocrustorpada ysKe 1Mo aTol IpUYrHe HeBO3MOXKHO. B TO ske BpeMst ClieKTp
CHUTHAJIOB CTTOCOOEH BLISIBUTH MHOTHE TaKHe CUTHAIBI U X OCOOEHHOCTH.
B wactHocTH, 9T0 06y CIOBIEHO TEM, UTO TTPU TIPOCMOTPE CTIEKTPA HEPETKO
MCTIOTb3YETCs HAaKOTIJIEHNEe KOTePEHTHBIX CUTHAJIOB.

MoskHO TiprBecTH U ele GoJiee TPOCThIE U HATIISITHbIE MpruMepst. Ha-
npruMep, Ha MHU@POBBIX OCIIIOrpadax MPOCMOTP aMIUIUTY/THO-MOJY-
JIMPOBAHHBIX CUTHAJIOB B PEAJbHBIX ANAMa30HaX YacToOT (KOT/[a 9acToTa
HeCyTIeil HAMHOTO BBITIE YaCTOTHI MOIYJISIIIII) He TO3BOJAT HAOMI0IATh
HECYTIYIO YacTOTy 1 KOPPEKTHO N3MEPHUTh ee YacTOTY, YPOBEHb 1 (asy.
[TpaxTuecku HGecrmonesHo HabI0IeH e BO BPEMEHHON 00TaCTH CHTHATIOB
€ 9aCTOTHOM, (ha3oBoil 1 TeM HosTee KOMOUMITYTHCHOM MO ISIIHEN, XOTST
MMEHHO 3TH BU/IBI MOAYJSIINH MIHPOKO MCTIONB3YIOTCS B COBPEMEHHBIX
BBICOKOCKOPOCTHBIX JIMHUSX TIepeadr MHPOPMAIINN 1 B CHCTEMAaX CBSI3M.

Maxe nabmoeHe NCKAKEHHDIX, TOUTH CUHYCOUMATHLHBIX CUTHATOB
He TI03BOJISIET OIIEHUTH KOJMIECTBEHHO CTEeTeHb UX NCKaKeHNH (Hampu-
Mep, U3MEPUTDH KOIMOUITHMEHT HEeJTMHENHBIX UCKaskeHui). /1t aToro Tpe-
GyeTcst TepefiTi K CHeKTPATLHBIM MeTO/IaM TPE/ICTABIEHNS U aHATN3a
TaKNIX CUTHAJIOB.

Kax 6b1m0 mokasamo B pasmere 2.3, MepUOANIECKIE CUTHATBI MOTYT
OBITH MPEICTABIEHBI COBOKYITHOCTBIO CHHYCOUMATHHBIX COCTABJISIIONIIX
€ YaCTOTOMH, KPaTHOM YacToTe MOBTOPEHMS CUTHAJA, — YaCTOTOH TepBOi
rapMOoHUKH f,. TIpr 9TOM aMITUTYAHBIN CIIEKTP CUTHAJTIOB SIBJISIETCST JIW-
HelYaThIM 1 IMeeT BU/L OTPE3KOB MIPSIMBIX C BBICOTOI, paBHOI aMIINTY/Ie
COOTBETCTBYIOTIEN TAPMOHUKH, 1 YacTOTOM kf,, tne k= 1,2, 3, ..., n.

[TonsaTHe cekTpa MEPHOINIECKOTO CUTHAIA MOKHO PACTIPOCTPAHUTD
Ha HEMEePHUOAMYECKIH CHUTHAJ, PACTIONOKEHHBIN HA KOHEYHOM OTpe3Ke
Bpemenn. [Ipu 9TOM crieKTp GyIeT CTUIONTHBIM U XapaKTePH30BaTh CTEK-
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TPaJBHYIO IJIOTHOCTD CUTHAMA — puc. 6.1. Ecam mepnoandecknii curHam
TTOJTy4aeTcsT TOBTOPEHNEM OTpe3Ka MPOM3BOJIBHOTO CUTHAJA, TO Ha3bIBa-
eTcst KBagumeproamdecknM. CIeKTp TAaKOTO CUTHANA TIOKa3aH Ha puc. 6.16
u 6.16. JIunuu criekrpa (B BUe OTPE3KOB MPSIMBIX) PACTIOJIOKEHBI C UH-
tepBasiom yactot df = 1/T, tne T — 0Tpe30K BpeMeHH, Ha KOTOPOM 3aj[aH
CHUTHAJ.

a) Affl
/’\\x
M"“‘-—-—-...____M
0 AT -
f
6) A
/"- '_-““\"\.
HH"‘E’&._T“ .
gl b J e g o
| df f
B e T
B) Ar?{
'F"'.!ﬂ-ﬂ' f

Puc. 6.1. CnekTp Heneproamyeckoro (a)
1 KBA3MMNEPUOANYECKOrO (6 1 B) CUrHaNoB

Mtuorue coBpemenubie 1udpoBbie OCIMIOrpadbl UMEIOT OrpaHu-
YeHHbIE CPEJICTBA TIPOBEJIEHUST CIIEKTPATbHOTO aHAIN3a HaOJII0aeMbIX
curnasnoB. OHAKO pa3pelieHue 110 YACTOTe [IPU ITOM HEBEJIUKO, CIIEKTP
CUTHAJIOB SIBHO OTJINYAETCS OT TeopeTnyeckoro (Buza puc. 6.1), nuanazon
YacTOT HEAOCTATOYHO MIMPOK ¥ T. JI. [Ipubopsl, crenuaibHo MpeHa3Ha-
YeHHbIe [[JIs1 TIPOBeIEHUsT CIIEKTPATIBHOTO aHAJIN3A CUTHAJIOB, TTOJIYYNIIH
Ha3BaHHUe aHATM3AaTOPOB crieKTpa. OHU U ONKMCAHBI B TAHHO TJIaBe.
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6.1.2. MpuHUNNbI NOCTPOEHUS reTepPOANHHbBIX
aHann3aTopoB crekTpa

Muorue rozbl pa3ioskeHne peasbHbIX curHaioB B psag Dypbe kazamoch
TeopeTnueckoil abcrpakieil. Ho mosiBieHre pe3soOHaHCHBIX YMHOKHTE-
Jiell 9acTOThl, Y3KOMOJOCHBIX CYNEPreTePOAMHHBIX PAMONPUEMHUKOB,
a Mo3Ke ¥ aHAIN3aTOPOB CIIEKTPa Ha MX OCHOBE TI0KA3aJ10, YTO TAPMOHUKN
y MEPUOANYECKUX CUTHAJIOB CYIIECTBYIOT OObEKTHBHO Kak (PU3HUECKOe
CBO¥CTBO cUrHAIOB. CUTHAIBI MOKHO PA3JI0KUThH HA TADMOHWKH (cnexm-
Ppanvivlil anaiud), a Mo>KHO € 33/IaHHON TOYHOCTHIO CHHTE3UPOBATD ITyTeM
CJIOKEHUS TADMOHUK (CNEKMPAnvHulil CUHMES).

ITepBbie 2emepodunivie anaru3amopsvt cnekmpa CTPOUIIN CIIEKTP CKa-
JISPHBIX aMIUTUTY WJIM MOIIHOCTEN TapMOHUK B (DYHKIIUU OT YaCTOTHI
[189-206]. Ympormentast 6I10K-cXeMa TeTePOMHHOTO aHATIN3aTOPA CTTIEK-
Tpa ¢ OJHUM ITPeoOpasoBaHKeM IIpeCTaBIeHa Ha puc. 6.2,

#z) | Tpeodpa~ Aemexmop
—aed 306amens | Y19 o Bl
YA Cmamel
[} Upas

M Ynpabna-| | renepamop |

Zenaparm UL == e
Pamop = emanm | |P@38epMKL

Puc. 6.2. DyHkumMoHanbHas cxema
reTepoaMHHOIO aHanM3aTopa CnekTpa
C OOHVIM Npeobpa3oBaHneM

Teneparop paszsepTku 06ECTIEUMBAET MIEPEMEIIEHHUE JIYYa DJIEKTPOHHO-
JIY4eBOil TPYOKY MO TOPU3OHTAIN ¥ OJJHOBPEMEHHO M3MEHEHUE YaCTOTHI
TeTepOIMHA 10 JITHETHOMY, & MHOTO PeKe U TI0 JIOTapH(pMITIYECKOMY, 3aK0-
Hy. Cpennss yactora orobpaskaemoro criekrpa (CF — Central Frequency)
3a/aeTcsl CpefHell YacTOTOI TeTepoHa, KOTOPas MOJKET IepecTpau-
BaThCs. /7151 9TOTO MCIIOIB3YeTCs PEryIUPYIOMINI 2JIEeMEHT — Jallle Bce-
ro BapuKam (IUO0J, eMKOCTh KOTOPOTO 3aBHCUT OT HampspkeHus). OH
JKe UCTIOJIb3YeTCs I Ka9YaHUs YacTOThl BOKPYT €€ CPeIHEro 3HAUEHVIS.
Y4acToK HCCIIeyeMOoro creKTpa mpeobpasyercst B 06JacTh ¢ IEeHTPATb-
HOU 4acTOTOM, paBHOW MPOMEKYTOUYHOU YacTOTe. YCUJIUTENb ITPOMEKY-
To4HOI YyacToThl YITY He TONBKO ycumBaeT npeodpasoBaHHbIil CUTHAL,
HO 1 (DOPMUPYET II0JIOCY YACTOT YACTOTHOTO paspelnieHus. MaxkcuMamb-
HOE U3MEHEHVE YaCTOThI FeTepofinHa (hopMUpPyeT 06JaCTh YaCTOT CIIEKTPa
(06bIuHO ee 0603HAYAIOT Scan).
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XopoIIo U3BECTHO, YTO YaCTOTA CUTHAJIA B CYTIEPTeTEPOJUHHOM TIPU-
eMHUKE PaBHa:

Je=1. %]y (6.1)

r7ie f, — 4acToTa reTepoarHa U f, — IPOMeKyTOYHast yactota. Eciu mpu-
HATD, uTo f, = f. — f, — YacToTa ocHoBHOTO KaHama, To f, = f. + f, Gyner
YacTOTON 3epKaJbHOro Kanasa. IlpueM 3epkajbHOrO KaHaja HeskesaTe-
JIEH ¥ 0OBIYHO YCTPAHSETCsT YaCTOTHO (husIbTpaliieil BXOJHOTO CUTHAJIA.
B o61iem carydae 4acTOThI CUTHAJIA U TETEPOIMHA HA/I0 YMHOKUTH Ha Tie-
JIbIe YhCIa — HOMEepa MCTOJIb3YEeMbIX TADMOHUK, CBSI3AaHHBIX C HEJIMHEN-
HOCTBIO BXOJIHOTO TPaKTa U reTepojrHa. B pesyssrare MOTYT MOSIBUTbCA
JIOTIOJTHUTETHHBIE YACTOTBI CUTHAJIA, UYTO ABJISIETCS CIACACTBUEM UHMEPMO-
OYAAUUOHHBIY UCKANCCHUL.

s ynpaBieHMs 4acTOTOW TeTepoAuHA B IEPBBIX aHATM3AaTOpaX
CTIEKTPA WCIOJB30BAINUCH TETEPOMUHBI C HJIEKTPOHHON TEPecTPONKOi
C TIOMOIIbIO BapUKaloB (IMO0B, EMKOCTb KOTOPBIX 3aBUCUT OT HAIps-
skeHust ). [l mepecTpoiikil 4acTOThI B MIMPOKUX TIPe/iesiaX B reTepoInHax
MCIIOJTh3YIOTCS PE30HATOPHI Ha xKee3ouTTpueBoM rpanare (JKUT), koro-
pbli€ TIepecTpanBaIOTCSA MArHUTHBIM TTOJIEM.

Cpasy CTaHOBUTCST OUEBUTHBIM TO, UTO CIIEKTPATIbHAS JTUHUS B TAKOM
aHaJIM3aTope He MOKET OBITh BEPTUKAIbLHBIM OTpPEe3KoM mpsiMoil. Ona
OyleT UMEeTh BUJ JIUHWUU, peacTaBistonieil rpadguuecku AIX YIIY, u
HAIIOMUHATD [IPY ME/JIEHHOM KauyaHWUW YacTOTbl PE30HAHCHYIO KPUBYIO
KOJ1e6aTeIbHOTO KOHTYPa (UM CUCTEMBI KOHTYPOB, BXosiux B Y1),
EcrectBenno, uto B YIIY ananmmsaropoB crekTpa cTaparoTcs Ceiarh
AIX oxgnoropboii u moBoJbHO y3KOM. Ilociennee obecieunBaer x1ocTa-
TOYHOE pa3pelieHne 1mo YacToTe.

Bo usbexkanue quHamMmuyeckux uckaskernit AU X anasmsaropa ciiekrpa
HepecTpoiika YacToOThl JOJKHA OBbITh JJOCTATOYHO MeaeHHoi. Eciu ato
He TaK, TO BO3HUKAIOT ANMHaMuyeckue nckakenns A4X, rnokasannble Ha
puc. 6.3 [2]. Uckaxxenus AUX u cHUKeHMEe TOUHOCTU U3MEePEHUS YaCTOThI
10 UKy pe30HaHCHOU KpuBoit AUX SIBISIOTCS OUeBUIHBIMU HEIOCTATKA-
MU TeTePOAMHHBIX aHATM3ATOPOB CIEKTPA.

Jlnst obecrieuernust CTaGUIBHOCTH CIEKTPOB YACTOTA TETEPOJIMHA
NOJIKHA GBITH BHICOKOCTAOUIbHOM. [IpakTiyeck B COBPEeMEHHBIX aHaJI1-
3aTOPax CHEKTPa 3TO Peasin3yeTcs: ¢ TOMOIIBIO ITU(POBOTO CUHTE3ATOPA
4acToThI reTepo/uta. IIpu 5TOM TUIOBast HECTaGUILHOCTH YacTOTHI Te-
tepoauna coctapiager 10 °~107°. B HekoTOpHIX aHaIM3aTOpax CIEKTPa,
Mpe/IHa3HAYEHHBIX /IJI BBICOKOYACTOTHBIX CUTHAJIOB, MHOT/IA UCIIOJb3Y-
I0TCSl TADMOHUKHN reTepouta. Ho uX BbijesieHne U 04ncTka ot cyorap-
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Puc. 6.3. AHX YIH npu pasnuyHom ckopocTy KadaHua
4acTOThl () U AMHaMM4eckast NorpPeLIHOCTb ONPeaeNeHmsa HacToThl
no NMKY PE30HaHCHOW KpKrBoW (6)

MOHWK JIOBOJIbHO CJIOKHBI. KOMIIPOMUCCOM SBJIETCH MCIOJIb30BAHUE
BTOPOI FTapMOHWKHU YaCTOTBI T€TEPOINHA.

Bbi6op MPOMEKYTOUHON YACTOTBI Te€TEPOAUHHBIX AHAIU3aTOPOB
CIIEKTpa MPOTUBOpPeUMB. Tak, /s yCTpaHeHUs 3ePKAJIbHOTO KaHaja ee
[IPUXOUTCST BBIOUPATH GOJIBIION — BbIllle MAKCUMAJIBHOU YaCTOTHI aHA-
susupyemoro curnasa. Ho ato Beger x mupokoir AYX ycunutens mnpo-
MEKYTOYHOM YaCTOTbl M 3HAYUTEJBbHOMY YXYANIEHUIO paspelnaioiein
CIIOCOOHOCTH aHAIU3AaTOPOB CHEKTPa. [109TOMY aHAJIU3aTOPBI CIIEKTPA
CTPOSIT Ha OCHOBE CYIEPreTePOAMHHBIX PAJIMONPUEMHUKOB C JTBOMHBIM
U JJasKe TPOUHBIM MPe0OPa30BAHUEM YACTOTHI, YTO CHUMAET MIPOTUBOPE-
YU MEXKJLY CTEIEHBIO TTOIABIEeHNS 3€PKAIbHOTO KaHaJla U Pa3pelieHneM
110 4acToTe TPaKTa IMPOMEXKYTOUHOM 4acTOThl. K coskaseHuio, mpu aToM
pacTeT YUCI0 TMOOOYHBIX KAHAJIOB MPHUEMA W TOSIBJSIIOTCS MapasuTHbBIE
CHEKTPAJIbHBIE COCTABJIAIONINE, yCTPAHEHNE KOTOPBIX BO3MOKHO, HO JIO-
CTaTOYHO CJIOXKHO.

Jl1st noBbienns n3bupareabHOCTH moceaHero Tpakra [T cpeamsis
vacToTa f, OJEKHA OBITh HOCTATOYHO HU3KOM. [ToBbIeHne M30upaTesb-
HOCTU JIOCTUTAETCS MPUMEHEHNEM MHOTOKOHTYPHBIX (PUJIBTPOB Ha KO-
JiebaTesIbHBIX KOHTYPaxX WU 3JIeKTpoMexanuueckux Guiasrpos (IMD).
Yacro mocsieinie MPUMEHSIIOTCS B BUJE OIIMI M MO3BOJISAIOT JOBECTH
nosiocy yactor YIIY no necsaTkoB repil. B coBpeMeHHBIX aHaIM3aTOpax
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CIEKTPa THUPOKO MPUMEHSIOTCS W (P PoBbIe (PUIBTPHI, TTO3BOJITIONIIE
JIETKO JIOBECTH YaCTOTHOE paspererne crekTpoB /o 1 [ u momyunts Tpe-
6yemyio hopmy AUX Ges sameTHOro ycaoxHenus Y114,

CHekTp B reTepo/IMHHOM aHAIU3aTOPE TIPEACTABIEH OrUbAIONIeH CUT-
Hasta Ha Beixoze YITY. /ljis ee Boipesienust ciayskut demexmop. I[Tocie Hero
CUTHAJI CTAHOBUTCST BUIEOCUTHAJIOM. MOTYT HCITOTb30BaThCS JETEKTOPbI
Pa3JIMYHOTO THTA, HAPUMEP MUTHUMAJIbHOTO, MAaKCUMATbHOTO NJIN CPeJl-
HEKBAJPAaTUIeCKOTro 3HaYeHus. /|71 paciimpenns IMHaMIYecKoTo Juara-
30HA aHAJM3aTopa CHEKTPa UCIoJb3yercs gorapudmudecknii Y 1Y nan
VIIY c gorapudmMudecKkum peodpasoBareseM.

MHorue aHanu3aTopbl CIIeKTPa 3TOTO KJacca UMEIOT eI reHe-
parop (WU CBUII-reHepaTop), BbipadaThlBAIOLIMII CUHYCOUIANbHBIN CHT-
HaJI C YaCTOTOM, pAaBHOH TIepecTpanBaeMoi YacTOTe MCCIelyeMOTo CUTHa-
sa. OBGBIYHO OH MIMEHYETCS MPEKUHZ-2eHePAMOPOM T TIOCTABIISIETCS B BUIIE
onuuu. Hammune reneparopa 1pespaiaeT aHaJIM3aTop CIIeKTPpa B IIOJTHO-
HeHHbII usMepuTenb AHX 4eThIPeXIONIOCHIKOB, PaOOTAIONIMIA B TOM K€
JIMaTa3oHe YacToT, YTO M aHAIU3aTop crekTpa. CTOUT, 0IHAKO, OTMETHUTh,
YTO JIOTIOJTHEHNE aHAIN3aTOPA CIIEKTPA CIAeNSIIINM TeHePaTOPOM 3aMeTHO
€ro yJ1I0pOsKaer.

6.1.3. OCHOBHbIE TUMNbI AETEKTOPOB B aHau3artopax
cnekTtpa

B mepBbIx aHanmmsaTopax CleKTpa CylnepreTepoJAMHHOTO THTIA UCTIOIb30-
BaJIMCh OOBIYHBIE TUOAHBIE JAETEKTOPBI, KOTOPbIE MIMPOKO TPUMEHSIIICH
B PaJIMONPUEMHUKAX aMILTUTYHO-MOYTUPOBAHHBIX CUTHAIOB. CXeMo-
TEXHUKA WX XOPOIIIO U3BECTHA W TIPUMEHUTEIBHO K aHAJINU3ATOPAM CITEK-
Tpa I0BOJIBHO JieTasibHO onrcana B [190]. B coBpemenHbIX aHamm3aropax
CTIEKTPa UCTIOJB3YIOTCS JIETEKTOPHI, OCHOBAHHbBIC Ha MPUMEHEHUU JIHC-
KPETHBIX 0TCUETOB (BBIOOPOK) cUTHAJA ¢ BhixoAa YT,

PassinuHble THITBI IETEKTOPOB MO-PasHOMY 00pabaThIBAIOT CUTHAJIbI
¢ Beixoga YIIY. PaccmoTpim hyHKIMOHAIBHOE HasHAYEHUE 1 0COOEHHO-
CTH PA3JINIHBIX TUIIOB IETEKTOPOB.

,Z[emeicmop MAKCUMAJTIbBH020 NUK0B020 3HAUEHUA

OG6bIUHBII TTMKOBBII JIETEKTOP SBJSAETCS IETEKTOPOM MaKCUMAaJIbHO-
ro 3HaueHud curnajga. OH MIMPOKO HpUMeHseTcs s (HUKCAIUU TTMKOB
cuexrpa. Ecan perexruposanue 11udpoBoe, TO €TEKTOP MaKCUMATIbHOTO
3HAYEHUS TPOCTO OTOUPAET BHIOOPKU ¢ MAKCUMATIbHOM aMiuTynoit. Ero
cUTHAJ OOBIYHO TIPEICTABIISIETCS MAPKEPOM, KOTOPbI YCTAHOBJIEH B 3a-
JIAHHOE MECTO 9KpaHa.
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ZIemexmop MUHUMATIBHOZ20 NUK0B020 3HAYEHUSA

JleTekTOp MUHUMAJIBHOTO 3HAYEHUS CIYKUT JIJIS OTIPEICJICHUS MHU-
HUMAJIbHOTO 3HAUEHUS cuTHasA. Eci ncnosbayercs nudpoBoe 1eTeKTH-
pOBaHUE, TO 9TO O3HAYAET BbIAEICHUE BBIOOPKKM ¢ MUHIUMAILHON aMILIN-
TYZOM.

Aemomamurneckuil nuxoewlii demexmop

ABTOMATHYECKUIT TIMKOBBIN METEKTOP CJYKHUT JJIST BBIZICTEHUST Kak
MaKCHMaJbHOTO, TaK ¥ MHHUMAJbHOTO 3HaUeHWU orubarolieil curHasia
¢ Beixoga YIT4.

Hemexmop eviéopru

JleTeKTOp BBIOGOPKU CJYKUT JIJISL BbIAEJEHUS OJHOIO 3HAYEHUS OIrU-
Gatomieil curtajia ¢ Boixoga YIIYU B 3asaHHbIi MOMEHT BPeMEHHU. JTOT
MOMEHT 3a/IaeTcsl Mojadeil CrenuagbHOT0 CTPOOUPYIOIIEr0 UMITYJIbCa —
CcmpodUMnY.Ibea.

Hemexmop cpeonexeaopamuuecxozo (RMS) snavenus

JlerekTop cpepHekBagpaTdeckoro sHauenust (RMS) nauboiee yio-
GeH JUUIsT TIPe/ICTABIEH ST MOITHOCTH curHama. OMHAKO JeTEKTOP CpeHe-
KBa/IPaTUYECKOTr0 3HAaYEHUsI CO3/[aeT CUTHAJ C HAIIPSIKeHueM:

(6.2)

rie U, — i-s1 BoIOOpKa curHaa, copepskarniast N otcuetoB. Ecau N — unciio
OTCUYETOB Ha MMUKCEIb CUTHAMA, HaOmomaeMoro Ha KK, To Torma snaue-
HIe

pP=U,,/R (6.3)

XapaKTepU3yeT MOIHOCTh CUTHAJIA, HAOJIOAeMOr0 B 33/IaHHOI TOYKe
cirekTpa, oroOpaskaemoro Ha axkpare JKKI. B nannom ciyuae it pacuera
MOIIIHOCTH UCIIOJIb3YETCsI HOPMUPYIOIIEee CONPOTHBIEeHNE R.

3/1eCh YMECTHO OTMETHTh, YTO Y GOJIBITUHCTBA AHATIM3aTOPOB CIIEKTPa
OCHOBHBIM DEKMMOM SIBJISIETCSI IMEHHO IPeJICTABJIEHUE CIIEKTPa B BUje
3aBUCUMOCTHU MOIIHOCTU CUTHAJA OT YaCTOTHI.

Hemexmop cpeonezo (AV) snauenus

JlerekTop cpeziHero (average) 3HaUEHUsT MOJKET OBITH PEATU30BAH KAK
aHaJIoroBblil uim 1udpoBoil gerekrop. IlocienHuil BopabaThiBaeT CHT-
HaJl HATIPSIKEH NS
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1 N
U, = ?ZU,.. (6.4)
i=1

[Lns1 mostydenus cpeiieii MOITHOCTH I0CTATOYHO nojeutb Uy, Ha HOp-
MUpYyIoliee colpoTubienue R.

Kesasunuxoewtii demexmop

KBasummKoBblii €TEKTOP — 9TO 0OBIYHbII ANOLHBIN JETEKTOP C OIIpe-
JIeJIEHHBIMU BpEMEHEM 3aps/ia U pas3psia (GUIbTPYIONero KOHJAEHCATOPa.
OO0BIYHO OH UCIIOJIb3YETC [/ OLIEHKU YPOBHS IIOMEX U IIYMOB.

CoBpeMeHHbI aHATU3ATOP CIIEKTPA Yallle BCEr0 UMEET HECKOJIBKO Jie-
TEKTOPOB PA3JIMYHOTO BU/IA, TIEPEKIIOUAEMBIX C TIOMOIIBIO 3JIEKTPOHHOTO
WJIN PYYHOTO TiepekJrouartess. st crekTpa CMHYCOU/IabHOTO CUTHAJA
BLIOOP TOIO MJIM MHOTO TUIIA JIeTeKTOopa He 04eHb KpuTrdeH. OHaKo 1/
IIyMa ¥ CJIOKHBIX CUTHAJIOB BBIOOD THIIA JETEKTOPA MOKET CYIIEeCTBEHHO
BIUATD Ha OIEHKY CIIEKTPa CUTHAJIA.

6.1.4. lLUym aHann3aTopoB cneKkTpa

K coxasenuio, Ha paboTy aHAJIM3aTOPOB CIIEKTPa CYIIECTBEHHOE BJIM-
HUE OKa3bIBAaeT IIIyM, BOZHUKAIONIMI BO BXOJIHBIX IIEISIX aHAJINU3ATOPA,
cMecuTesie, TeETEPOINHE U B TPAKTE YCUJIEHUST TIPOMEKYTOUHOM YaCTOTHI.
MOKHO CKas3aTh, 4TO IHIyM — 9TO HEU3OEKHOE 3JI0, KOTOPOE €CTh B JI000i1
Mozes T aHam3aTopa. [1pu aTom uem 1mmpe AMHaAMUYEeCKUI AMama3oH CUr-
HAJIOB, CIIEKTP KOTOPBIX HAOTIONAETCS, U YeM IINUPE JUATTA30H UX YaCTOT,
TeM cuiibHee Habmogaercs myM. OGBIYHO OH CO3/IaeT BeCbMa 3aMETHYIO
1 Xa0TUYECKHU U3MEHSIONLYIOCS IIIYMOBYIO JIOPOKKY B HYKHEN YacTH Ipa-
(dbuKa ciekTpa, a TakkKe ee cMeleHue 110 Beprukaii. IIym ocobento 3a-
MeTeH IIpH JIorapudMUIecKoM MaciuTabe IIpocMOTpa CIEKTPa MOITHOCTH.
OH B KOHEYHOM CYETE OTPAaHUYMBAET YYBCTBUTEIHHOCTH aHATM3AaTOPOB
CIIEKTPa U UX CIIOCOOHOCTH CTPOUTD CHEKTP CAAObIX CUTHAJIOB.

[Tym geThIpexoMiocHuKa (HATIPUMED, BXOIHOTO YCUIUTEIS UJTH Kac-
KazoB Y I19) 06b1uHO OLeHrBaeTCst Ge3pasMepHON BeIMUNHOI — Koaddu-
IUEHTOM TITyMa:

S,/N,
F=—t"1
S,/ N,
rae S,/N, — oTHolleHHe CUTHAJ/IIyM Ha BXOJ€ 4YeTbIPeXIIOJIOCHUKA,

a 8,/N, — orHolenue curiajn/urymM Ha ero sbixoze. Ilym-cakTop yerbi-
PEXIIOJIIOCHIKA OIIPEJEIsIeTCsl B elubeiax:

NF = 10log(F). (6.6)

(6.5)
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Y3716l BBICOKOYACTOTHOTO TPaKTa aHAJNU3aTOPOB CIEKTpa (BXO/HbIE
11T, BXOJITHOH YCUJINTEJb, CMecUTeb, KacKazpl Y [TH) BkiItouens! mocre-
noBaTesbHO. [Ipn Takom BRtoYeHNN N TMHEHHBIX YyCTPOHUCTB, KaXK/10€e U3
KOTOPBIX XapaKkTepuayercs KoadduimerToM myma F, 1 koadduiineHToM
nepenaun (yeunennsi) G, o6muit KoahUImenT mymMa oTmpeesieTcst Bbi-
pakeHueMm:

E =F1+F2_1+F3_1+. + Fy

I (6.7)
G1 G3 ﬁ Gi
i=1

ITaccuBHbIe e ¢ moTepsiMu (KOaKCHATbHbIE KaOeJIH, Pa3beMbl, aTTe-
HIOATOPBI) TAKIKE UMEIOT COOCTBEHHBIE IITYMbI, KOTOPbIE OI[EHUBAIOTCS KAK

F= 10(1/10’ (68)

rie a = NF — BHocuMoe 1ienibio ocsiabienue (u1b).

MakcuMasibHas 9yBCTBUTETHHOCTh aHAJIU3ATOPOB CIIEKTPA Peausy-
eTcsl IIPU OTKA3€e OT BXOJHOIO aTTEHI0ATOPa MJIU TIPH YCTAaHOBKE €ro ocjrab-
senust Ha 0 1B. Yeranoska ocabieHust, Hanpumep Ha 10 1B, Bezer K yBe-
JIMYeHuIo ob1iero mym-dakropa — toxke Ha 10 1B a1 Halero npumepa.

Jl71s1 OlleHKM Y4yBCTBUTEIHHOCTH aHAJIM3AaTOPOB CIEKTPA MOXKHO HC-
MOJIb30BaTh TApaMeTp — CPEAHUI YPOBEHb WHAMIMPYEMOTO IIyMa
(CYUIIT) [190]. IIpu ero otieHKe cYMTAETCS, YTO IIyM TPaKTa aHATU3A-
TOpa CIIEKTPA SIBJISIETCST TEIIOBBIM U MTOIYMHeH 3akony laycca. [Ipu aTom
CIeKTPaJIbHAST TITIOTHOCTD ATOTO MIyMa MMOCTOSIHHA B TIPe/IesiaX IIyMOBOI
noJsiocbl yactot ¥YIIY By, . CY NI ananusaropa crieKTpa COOTBETCTBYET
IIYMOBOMY HaIIPSIKEHUIO, BRIpabaThiBaeMOMY JIETEKTOPOM OTHOAOIIEii:

ETB,, 1,
Ly =10- log[ﬁj +NF,, - 2,5 1B, (69)

rae k = 1,38:10* Br/I1 — nocroaunas Bosabivana, T — okpyskatomias
temneparypa (B °K), NF,. — mym-daxrop (8 1DB), 2,5 1B — onmbxa B ompe-
JIeJIEHUW YPOBHS 1IIyMa JE€TEKTOPOM BBIOOPKU ¥ MIPU YCPEIHEHUH JIOTa-
pUGMUIECKUX BEIOOPOK.

[Tpu nopmanbHoii Temmeparype T = 290 °K dbopmymra (6.9) Bbpaxka-
eTCsI B BUJIE:

B L
Lycyy =174 1b (1 T'm) + (10 . log%jaB +NF,. -24 nb. (6.10)
i}
Jrta hopMyIa MO3BOJSAET MPUKUHYTH YYBCTBUTEIBHOCTD aHAJIN3ATO-
POB CIIeKTpa IIPU U3BECTHOH 1IyMoBO# noJsioce Y ITH u nrymoBoii mosoce
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