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AnHoTanuga

B paboTe mpousBoUTCS MCC/IEIOBAHNE aHAIN3ATOPA CIIEKTPa MIyTEM
MIPOBEPKN M3BECTHBIX MaTeMaTUdecKnX cooTHomennit. Ha Bxom anann-
3aTOpa MOAAIOTCA PA3JIMYHbIC IEPUOJNYCCKUE CUTHAJIBL: IPAMOYTOJIbHbIE
UMITYJIBCBI, I[yT TAapMOHMYECKUX KOJIeOaHUil, allInTY/IHO MOJIyJIMPOBAH-
HBIIl CUTHAJI; TTOCJIe aHAJIN3a MOJIYYEHHBIX CIIEKTPOB JIeJaI0TCA BbIBO/IbI
O BBIIIOJIHEHUN COOTHOIICHUI, HAIIPUMED, COOTHOIIECHUA HEOIIPEICTHHO-
cTell I COOTHOIIEHN Ha MIyOWHY aMILINTYIHONH MOLYIAIuu. BhITo)i-
HEHHe BCeX MCCIEIOBABIINXCS COOTHOIIEHNI MTO3BOJISAET 3aBUTH O pabo-
TOCIIOCOOHOCTH aHAJN3aTOpa CIIEKTPa W BO3MOXKHOCTH €TI0 UCIOJIb30Ba~
HUsI BMECTO PYUYHOI'O Pa3J/IoyKeHUsI curHajia B psji Pypbe.



BBenenne

SBajaua onucaHus OBEIEHNs HEKOTOPO# CXeMbI BO BPEMsI 4acTO IIPEJICTABIIIET U3 cebst BbISICHE-
HUE 3aBUCUMOCTHU Me)K,ZLy IIo/1aBaeMbIM CUI'HAJIOM M CUI'HAJIOM Ha BBIXOJIC. ﬂﬂﬂ JIMHENHBIX CUCTEM
OyaeT ymo0HO paccMaTpPUBATh IOCTYIAIIANA HA BXOJI CUI'HAJ KAK CYIEPIIO3UIINI0 TAPMOHUIECKIX
CHI'HAJIOB, IIPeOGPA30BAHUS KOTOPDIX JIETKO BBIMUCJAHUTD. 2 Oamako, Boraucienne ko3 huiuenTos
TAKOTO PA3JIOXKEHUSI — TPYA0EMKAasl BBIUUCIUTENbHAS 3a7a9a. [[puMeHeHne aHaan3aTopa CIpeK-
Tpa — OJINH U3 CIIOCOOOB €€ pelrenus, UCCaeyeMblil B JaHHO# padoTre. B paboTe paccMaTpuBaioTCst
CIIEKTPBI PA3JINYHBIX [IEPUOJUIECKUX CUIHAJIOB, HAIIPUMED, IPSMOYTOJIbHBIX UMILYJIbCOB, I[yIOB, a
TaKKe aMILIUTY/IHO-MO/LYJIMPOBAHHbIE KOJIEOAHUsI U ITPOBEPSIFOTCS UX CBONCTBA.

YcrpoiicTBo aHagm3aTopa ClekKTpa

Uccnemyempriii curaan f(t) u cuHyCOMIAIBHDIA CUI'HAJ OT BCIIOMOIaTEIHLHOTO I'eéHepaTopa, Ha-
3BIBAEMOI0 B TAKMX CACTEMAaX I'€TePOIMHOM, ITOIAI0TC Ha BXOH cMecuTesisi. CMeCuTe b — JIEMEHT,
mpeobpas3yomuii KoebaHus ¢ JaCTOTaMu V1 U Vo B KojiebaHUs Ha KOMOMHHPOBAHHBIX TACTOTaX:
V1 4 V9 1 V] — vy, «Pa3HOCTHBIY CUTHA CMeCUTesI TOCTYIaeT Ha (PUIBTP — BBICOKOIOOPOTHDIH
KoJiebaTe/IbHBI KOHTYD, HACTPOEHHBI Ha, HEKOTOPYIO (DUKCHPOBaHHYIO PE30HAHCHYIO YacTOTY L.
Taxum o6pazom, ecyiu f(t) CONEPKUT TAPMOHUKY U = Vper — Vg (Vper — 9ACTOTA TETEPOIMHA), OHA
OyZeT ycuiieHa, a OTKJIUK OyJeT IMPOMOPIIMOHAJIEH €€ aMILTUTY/IE.

B cniekTpaspHOM anagm3aTope 9acTOTa TreTepOIrHa MPOIOPINOHAIbHA HAIPSZKEHHUIO, [T0/1aBae-
MOMY Ha pa3BEPTKY 10 OCH X BCTPOEHHOTO B aHAJIM3ATOp ocimyiorpada. Beixoamoit curuast mosia-
érca Ha kanas Y. Ha skpane anaam3aTopa BO3HUKAET, TAKUM 00pa3oM, rpaduk, n300parkaornimit
3aBUCUMOCTD AMILJIUTY/IbI TADMOHHUK HCXOJHOIO CUTHAJA OT 9aCTOTHI, T. €. €ro CIEKTD (3aMeThM,
a0 mHbOpMaIus 0 ha3ax TApMOHEK IpH 3ToM Tepsercs ).l
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Puc. 1: CrpykTypHas cxeMa aHaJIM3aTOPa CIIEKTPA



HpaKTI/I‘IeCKaﬂ 9aCTb

IIpssMoyroJsibHbIe UMITYJIBCHI

YcranoBuM Ha, reHepaTope pezKuM CO3JaHusl IIPSAMOYTI'OJIbBHBIX UMITYJIBCOB. HOCMOTpI/IM KaK Kap-
THHa CIIEKTPpa 3aBUCUT OT ITapaMeTpPOB CUTHaJIa:

TN

)
o .

Puc. 2.1: 7 = 50mkce, f =1kl
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Puc. 2.3: 7 =50wmxkc, f = 0,5kl
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Puc. 2.2: 1 =50mxke, f = 1,5kl
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2.5: T ="T5umKc, f =1kl
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Puc. 2.4: 7 =100 mke, f = 1kl
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[IpoBepumM coOTHOIIEHE HEOIIPEIEJIEHHOCTEN B JIAHHOM citydae. V3mepsiem Av pu pa3inaHbIX

7 u ¢pukcuposansoM f = 1kl

7.Mxc | 20 | 40 | 60 80 | 100 | 120 | 140 | 160
Av, xTu | 50 | 25 | 17,01 | 12,51 | 10,04 | 8,012 | 7,010 | 6,008
Avr | 1,00 | 1,00 | 1,02 | 1,00 | 1,00 | 0,96 | 0,98 | 0,96

[Homyuaem, ato Avt ~ 1.



Ilyru rapMoHmYecKnX KoJiebaHmii

YcranoBuMm Ha reHepaTope pexKUM CO3/JaHusd IyIr'oB I'apMOHUYECKUX KOJICOAHUIA. HOCMOTpI/IM

KaK KapTHhHa CIIEKTpa 3aBHCHUT OT IIapaMeTpPOB CHUI'HaJIa:
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Puc. 3.4: v =50k, T =1,5mc, N =5
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Puc. 3.5: g =50k, T =0,5mc, N =5 Puc. 3.6: v = 100kI'n, T'=1mc, N =5
Teneps purcupyem vy = 50k, N = 5 u usmepsiem dv npu pasjandHbix 1
T, mc 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0
ov, k' | 2,00 | 1,02 | 0,65 | 0,5 | 0,39 | 0,33 | 0,29 | 0,25 | 0,21 | 0,19
ovT 1,00 | 1,02 | 0,98 | 1,00 | 0,98 | 0,99 | 1,02 | 1,00 | 0,95 | 0,95

ITonygaem, uro dvT = 1.



AMnanTyagHO MOAYJIUPOBaHHBIE KOJIEOAHUS

CriekTp aMIUTUTY/THO MOJIYJIMPOBAHHOIO CUTHAJIA IIPEJICTABIISAET U3 cebsi OCHOBHYIO U JIB€ OOKO-
Bble TADMOHUKHU MEHbBIIIE BBICOTHI.
Jsist Havasa IPOBEPUM CIPABEIIUBOCTh COOTHOINEHUS JJIsi TIyOMHBI MOMYJISINH. YCTAHOBUM

vg = b0k, froq = 2k, m = 0,5. IIpu sToM MakcUMaJbHAS U MHHUMAJbHAS AMILIATY/IBI
cur"aJjia oyayT paBHbl: Apqr = 1,26 B u Ay = 0,42 B.
m/ _ Amax — Amin _ 0’5 =m,
Amaa: + Amzn

4TO MIOKA3bIBaeT NIPaBINBOCTb coornontenust.
IMocMoTpuM Ha 3aBUCUMOCTD K = Ugok /Gocy OT M, TJIE G — BBICOTA CIIEKTPAILHON JINHUN.
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Puc. 4: 3aBucumocts k ot m

Ilonyaaem: k = %m, 9TO COOTBETCTBYET TEOPUH.

Da30B0 MO/IYJINPOBAHHBIE KOJIeOaHUS

CrexkTpsl (Hha30BO MOYJINPOBAHHBIX KOJIEOAHUN TIPU PA3JIMIHBIX ITapaMeTpax n300parKeHbl HU-
Ke:
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Puc. 5.1: vy = 50kl'n, fi0d = 2k, ¢ = 50° Puc. 5.2: vy = 50k, freq = 2k, ¢ = 90°
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Puc. 5.3: vy = 50kT1, frod = 10k, ¢ = 10°  Puc. 5.4: vy = 100&l'n, fr0q = 2k, ¢ = 10°



BriBoabl

Ilocse BBIIOTHEHNS pa,6OTbI JeJjiaeM BBIBOJbI O UCCJICIOBaAHHBIX COOTHOIMIECHMUAX:

e CoOoTHOIIIEHE HEOIIPEIEJIEHHOCTEN JIJIsT TPSMOYTOIBHBIX UMITyIbcoB Avr = 1,00 + 0,03 BbI-
MIOJTHSAETCsA C OOJIBIIOI TOYHOCTBIO JJIS IPOBEJIEHHBIX N3MEPEHUIT

e AHaJIOrMYHOE COOTHOIIEHUIO HeollpeeieHHocTel Beipakenune 6vT = 0,99 4+ 0,03 BepHO J1st
IyT'OB TAPMOHUYECKUX CUTHAJIOB IPUMEPHO C TAKOHN Ke TOUHOCTHIO

e 113 3aBUCHMOCTU OTHOIIEHUSI BBICOT OOKOBBLIX U OCHOBHOII TapMOHUK CII€EKTPa aMIIJIUNTYJIHO

MOJIYJIUPOBAHHOT'O CUTHaJIa JeJIaeM BBIBOJ, IYTO BBIIIOJIHACTCA COOTHOMICHUE Agox — %aocn

IlogBosmst mTOrM, WCHIONIBL30BAHWE aHAJIN3ATOPA CIEKTPa BMECTO DPA3JIOKEHHS CHUTHAJIA B DT
Dypbe — 3HAIUTEHHO OoJIee OBICTPHIN U YI00HBIH METO, MMEIOIIH IIPU 9TOM BBICOKYIO TOYHOCTb.



Crmncok aurepaTrypbl

1. JlaboparopHbrit mpakTuKyM 110 061meit dusuke. B 3 romax. Tom 2. DiekTpudecTBo u Marte-
Tu3M: yuebHoe rmocobue oy pexa. A. B. Makcumbruesa, M. I'. Hukynauna, 2019. — 370 c.

2. .B. CuByxun. Obmuit kypc dpusuku. B 5-tu tomax. Tom 3. Diexrpuuecrso M.: Hayka,
1977. — 704 c.



