JIABOPATOPHA POBOTA 6.
JOCHIDKEHHA XAPAKTEPUCTUK RC — ®UIBTPIB

Meta po6OTH: BUBYMTH CXEMH, IPUHLIUI poOOTH 1 XapakTepucTuku RC — GinbTpis.

KOPOTKI TEOPETHUYHI BIJIOMOCTI

Enextpuuni QineTpu npusHaueHi A BHIIJICHHS KOPHUCHOTO CUTHAIY 3 IIyMy a0o0 3 CyMiIlli iHIIMX
CUTHANIB, II0 MAalOTh CHEKTPAJIBHUN CKIIAJA, BIAMIHHHMNA BiJl CIEKTPY KOPHCHOTO cUTHaNYy. DiabTpu
NepelaloTh CUTHAIM B TICBHIH 00JAcTi 4acTOT, SKa HA3WBAETHCS OOJIACTIO MPO30pPOCTi abo CMYyTOIO
npo3opocTi (impTpa. Y 3anekHOCTI Bi TOro, B SKii 00yacTi 4acToT (iABTP MPO30OPHUN, PO3PI3HSIOTH:
HwkHi (OPHY), Bepxni (PBY), cmyrosi (C®) i 3aropomxkysaibHi (3P) dhinsTpu.

OCHOBHMM MOKa3HUKOM (DiIbTpa € KoedillieHT nepeaadi 3a Hanpyroo:

K=U,/U,=U,e!” /U, =Ke',

ne K =Uy/Uy; ¢ = ¢y — @1, U, — manpyra Ha Buxosi ¢inerpa, U; — Hanpyra Ha BXoi GiibTpa. 3aIekHICTh
K = F(®») Ha3uBaeThcs aMILTITyJJHO-YACTOTHOI XapaKTEePUCTUKOI (inbTpa, a 3alexHicTh ¢ = F(w)
Ha3UBAETHCS (DA30-4aCTOTHOIO XapaKTEPUCTUKOIO PUIBTPA.

1. ®unbtp HUkHIX yacTor. PHY Mae obmacte mposzopocti Bif @ = 0 10 AesSKOi 4acTOTH Mg, sKa
Ha3UBAETHCS 4aCTOTOMO 3pi3y inbTpa. Enementapuuii (onna nanka) ®HY nogano Ha puc.l,a.

Ha gacroti @ = 0 omip xonaencatopa Xc = 1/oC = o, a Tomy mamnpyra U, = U; i, omxe, K=1. I3
301IbIIEHHSIM YacTOTH OIip KOHJIEHCATOpa 3MEHIIYEThCS, OTXKEe, 3MEHIIYEThCs 1 BUXigHa Hampyra Us.

YacroTa, Ha sikiii U, 3MeHIIyeThes B mopiBHsIHHI 3 U; B J2 pasu, Ha3UBAETHCS YaCTOTOIO 3Pi3y M.
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Ha puc.1,6 mogani amruriTyqHO-4acToTHA 1 (azo-yacTtoTHa Xapaktepuctukn ®HY, moOymoBaHux 3a
piBHaHHAMH (1) 1 (2) BiATOBITHO.

2. @umetp BepxHix yactor. ®BY mae o06iiacth TPO30pOCTI Bif YaCTOTH 3pi3y Mo 10 ® = 0,
Enemenrapny nanky ®BY nogano Ha puc.2,a.

Ha gactoTi @ = o omip KoHAeHCaTOopa NOpiBHIOE HYmO, a Tomy U; = U; 1 K=1. I3 3MeHIIeHHSIM
4acTOTH OIip KOH/JAEHCATOPa 3pOCTa€, a Hapyra Ha BUXO/[1 3MEHILYEThCS.
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YacrtoTa 3pi3y BUBHAYAETHCS 3 PIBHSIHHS
@CR/ 1+ (&CR)? =1/~2

1 ciBnagae 3 popmynoro (3).
Ha puc.2,6 nonani xapakrepuctuku ®BY, siki mobyaosani 3a piBHIHHAMH (4) 1 (5).

3. Cwmyrosi digetpu. CO Mae cmyry Mpo30pocTi B Jiama30HI 4YacTOT My + My 1 SIBISE COOOIO
nociiioBHe crionyueHHs eneMmeHTapHux RC — manok ¢inetpiB HmxHIX (Ri, Cq) 1 BepxHix (Rz, Cy) wacror
(puc.3,a). ®HY He mpomyckae curHaiiB Bucokoi dactotr, a ®BY — curnaniB Hu3pkux 4actor. {um 1
00yMOBIIEH1 BIaCTHBOCTI CXeMH CMYTOBOTO (DiIbTpa.
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Koedimient nepenaui ¢pinprpa
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Koedimient nepenaui qocarae MakKCUMaJIbHOTO 3HAYCHHS
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3Bizcu kBazipe3onaHcHa yactora CO

o, =1/{JR,R,C,C, . (10)
Axkmo R =R, =Ri1C;=C,=C, 10 Kg=1/3, a g = 1/RC.

3 piBHSHHS (6)

K= - ! :

3+ j(Q-1/Q)
e Q= wCR.

3BI1JCH PIBHSAHHS [ BU3HAYCHHS CMYTH MTPO30pOCTi (hUIbTpa
Ko 1 1

2732 Jor@-1/9)7

Yacrotu 3pizy CD: Q1= 3,3; o, = 3,3/RC; Q= 0,3; oy = 0,3/RC. Bin'emni 3HauenHs 2 BIANOBIAAIOTH
4acToTaM ® < Mo, 8 TO3UTHBHI — YaCTOTAM M > (.

Ha pwuc.3,06 momani aMmIUIiTyqHO-4acTOTHa 1 (Da30-4acTOTHA XapaKTEPUCTHKH, IMOOYTOBaHI 3a
piBusiHHsAMU (7) 1 (8).

(11)

4. 3aropomxyBanbHuil ¢ineTp. 3P sBusie coboro aBiHMN T-momiOnuilt Mmict (puc.4,a), yrBOpeHHA
napanesbHuM crioiaydeHHsM @HY 1 ®BY. Curnan y cxemi 3® nmpoxoauTh Ha BUX1Jl 3 MMM OCIa0JICHHIM
Ha Hu3bkuX (depe3 ®HY) i ma Bucokux (uepe3 @BY) uwacrorax. Ha cepennix wacrorax ®HY i ®BY
MOTaHO MPOMYCKAIOTh KouBaHHA. A ToMy 3® Ha AesiKii 4acTOTi Ma€ KOeIlieHT repeaadi piBHUN HYIIO,
OCKIJIbKM KOJMBaHHA, 110 npoxoaTh yepe3 ®HY i ®BY, noctynaioTs Ha BUXiA (iIBTpa B MPOTHIICKHUX
dazax.
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Jlns po3paxyHKy 4acTOTHOI XapakTepuCTUKH 3® BHKOPUCTAEMO METOJ BY3JIOBUX MOTEHIiamiB. [l
By31iB 1, 2 i 3 (puc.4,a) oTpUMaEMO Taki piBHSAHHS:
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U;-U,)jeC, + U, -U,)/R, =0;

Buxotouaroun 3 mux pisasab U, i U}, orpumaemo

K Ya _ /R (2+ jaC,R) - w°C} /(2jaC, +1/R,) _ 12)

U, joC,+1/R, +®*C2/(2jwC, +1/R,)-1/(2R, + jaC,R})

VY mpakTHYHHX CXeMax BUOHMparoTh mapametpu eneMeHTiB 3D tak, mob R; = 2R, = R, C; = C,/2 = C.

Beenemo HoBy 3miHHYy Q) = @CR. PiBHstHH (12) HaOyne BUTISAAY:

: _Ulljwcz =0;
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S el L (13)
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3Bijicu MOAYIIb 1 (pa30BHIA 3CYB
_ 2

K= 1-Q , (14)

J1-Q)% +16Q°
¢ = arctg 4Q / (Q*-1). (15)

Ha puc.4,6 nomani aMIuiTy1HO-4acTOTHA 1 Qa3o-yacToTHA XapakTepuctuku 3P, mo nodyaoBaHi 3a
piBastHHAMH (14) 1 (15).

KoHTposbHi 3aniuTaHHsAa

1. [lo Take yacroTa 3pi3y QiibTpa 1 3 IKOT YMOBU BOHA BU3HAYAETHCS?

Yomy ®HY nponyckae curHaay HU3bKHX YacTOT 1 HE MPOITYCKAae CUTHAIIB BUCOKOT YacTOTH?
SlkuM 9MHOM MO>KHA 3MIHUTH 4acToTy 3pizy ®BU?

Yomy B cMy3i ipo3opocTi 3P (a3oBa XxapakTepUCTHKA 3MiHIOE 3HaK (puc.3,0)?

3a AKUX YMOB BU3HAUa€ThCs KBa3ipe3oHaHcHa yactota CD?

Yomy 3O nporryckae Sk CUTHAINA HU3bKUX, TaK 1 CUTHAJIM BUCOKHX YaCTOT?

Yomy B 3® Ha kBazipe30oHAHCHIN yacToTi (puc.4,0) koedilieHT epeaadi JOPIBHIOE HYIO?

Nooakown

JlomaniHe 3aBIaHHA
1. BuBuutu TeopetuyHi Bimomocti 3 RC-¢pinbTpis.
2. JlaTu BiIOBIJII HA KOHTPOJIBHI 3alTUTAHHS y MUCHMOBIH (hopmi.
3. Poszpaxysartu i noOynayBatu rpadiku yactoTHUX 1 (hazoBux xapakrepuctuk ®HY, ®BY, CD i 30,
ko R = 10 kOwm, a eMHICTh KOHICHCATOPA 33J]a€THCS 3TITHO 3 BapiaHTaMH 3aB/aHb.

No Bapianta| 1 2 3 4 5 6 7 8 9 10 11

C, ngp 330 | 360 | 390 | 470 | 560 | 620 | 750 | 820 | 910 | 2000 | 3600

JlaGopaTopHe 3aBIaHHA

1. OsnaiioMuTHCA 3 TPUHITUIIOM pOOOTH BUMIPIOBAIBHUX MPHIIALIB, IO BUKOPUCTOBYIOTHCS B POOOTI:
renepatop GFG-8210, pazomerp ®2-34, miniBoasT™MeTp B3-38.

2. 3i0patu QyHKIIOHATIBHY CXeMy J1abopaTopHOi poOoTH (pHc.S). YBIMKHYTH NpUIaIu IJIs IPOTPIBY.
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ExcniepumenTansHo BU3HaunTH yactoty 3piza ®HY fy = wo/ 27.

3HATH aMIUTITYIHO-9acTOoTHY xapaktepuctuky ®HUY k = F(f). YactoTy 3MiHIOBaTH B MEXKax BiJ
0,25 fy o 3 fp. EkcriepuMeHTambHI TOUKA HAHECTH Ha BIAMOBITHHUI TCOPETUIHUH rpadik.

3uatu (azo-uactotHy xapakrepuctuky ®HY ¢ = F(f). ExcriepuMeHTanpHi TOYKHM HaHECTH Ha
BIJIMIOBITHUM TE€OPETUUHHM rpadik.

ITynkr 3, 4 1 5 noroputu i ¢pinsTpi: a)PBY, 6) CD, B) 3.

[TosicHUTH MOMJIMBI  PO3XODKEHHS TEOPETHYHMX 1 EKCIIEPUMEHTAIBHUX 3aJIeKHOCTEH 3
ypaxyBaHHSM BIUIMBY BHUXIJHOIO ONOpPY TeHepaTopa 1 BXiAHUX omnopiB Qasomerpa 1
MUTIBOJIBTMETpA.

VY 3BiTi IpUBECTH: @) TAOJIUI TEOPETUUHUX PO3PAXYHKIB 1 €KCIIEPUMEHTAIBHUX JaHuX; 0) rpadiku
TEOPETUYHHX 1 eKCIEPUMEHTAIbHUX 3aJI€KHOCTEN; B) BUCHOBKH 1 OLIIHKM OTPUMAaHUX PE3yNbTaTIB.
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