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BBEAEHME

IIpuem Ha KopoTkuX BoJHax (KB) HeH3MeHHO npuBJeKaeT K cebe
BHHMaHHe pajuocJaylliaTened U paguoJiiooutTesed. B nepBylo ouepenb 3TO
00BbsACHAETCH OOJIbIUHM KOJIMYECTBOM BeHlaTeJbHbIX CTaHUWUH, pacnoJga-
raloUluxcqd B 3TOM AHana3oHe, UTO I0O3BOJIAeT BBIOHpATh caMble pa3HOO00-
pa3Hble NPOrpaMMBl.

CnocoOHOCTE KOPOTKHX BOJIH NpeoAoseBaTh OOJbIIHE PACCTOAHHA H
OosIBJIEHHe NPHUEMHUKOB C BBICOKOH YYBCTBHTEJbHOCTBIO H XOpolileill H30H-
PaTeJbHOCThIO NO3BOJSIOT OCYHUIECTBJATh YCTOHUUBBLIH MpHeM BellaTelb-
HbIX H MaJIOMOLIHBIX JIOOHTeNbCcKHX KB cTaHuuh Ha pacCTOSSHHH MHOTHUX
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Puc. 1. Pasmemenue /IB, CB u KB pguana3oHoB Ha IIKaJie 4acToT.

Toicsiy KHaoMmeTpoB. [loMumo storo, KB auanason 06ojsee cBoOGOoAeH OT
noMex, yeMm cpenHeBosHoBbeii (CB) u anunnoBosaHoBuifl ([IB) aguana3so-
Hbl, YTO obOecneyHBaeT Jyylllee KauyeCTBO INpHeMa.

KB nuanasos JeXHT B HHTepBaJe 4actoT oT 3,5 mo 30 Mey. Ilpn
Takoi mwupHHe KB puamasoHa B HEM MOXKHO ObLIO Obl pa3MeCTHTH CBBHI-
e thicayd craHuui. Oguako KB BellaTesbHble CTaHUHH pa3MelleHBHl MO
lIKaJe YacTOT OYeHb HepaBHOMEPHO H B OCHOBHOM BeCbMa IUIOTHC
cocpeloTOYeHbl B HECKOJbKHX Y3KHX YyYacTKax JHamnasoHa, Kak 3TO
nokaszano Ha puc. 1. Takoe pacnpeneseHHe CTAaHUHMH 10 JAHanasony
fiesaeT HelesecooOpa3HbIM H HeyAOOHBIM CO3[laHHE NMPUEMHHKOB C OJHHM
HaH AByMsA WHpokUMH KB noaanana3oHamu. MHorHe paaHoc/yliaTeny
H pagHOJIOOHTENH, HMEIOLIHe MPHEMHHKH ¢ OXHHM HJIH IBYMSA LIHPOKHMHU
KB noanuanasosaMH, He pa3 HCOBLITHIBAJH HeyA0OCTBO, CBSiI3aHHOE C OThI-
CKaHHeM HYKHOH CTaHUMH MW HacTpoiKoik Ha Hee. ITO HeyIOOCTBO
3aKJ/IouyaeTcd B HeOOXOAUMOCTH OUeHb MeIJIeHHO H IJIaBHO BpallaTh pyd4-

3>



Ky HaCcTPOHKH TNpPHEeMHHKA MOJIAi HACTPOHKH Ha BBHIOpAaHHYIO CTaHLHIO.
Oxnako MaJo HaWTH BBIOPAHHYIO CTaHLHUIO, HYXKHO elle H TOYHO Ha-
CTPOUTBCA Ha Hee HAJad ol0ecneyeHUs HEHUCKaXKeHHOro IpHeMa, MakKcCH-
MaJbHOH TDPOMKOCTH H MHHHUMAJbHOH CJBIILIHMOCTH COCEIHHX CTaHUMII.
Kpome Ttoro, nporpeB npHeMHHUKA YacCTO IPHBOAUT K He0oOXOZHMOCTH
NepUoIUYeCKH MOJACTPAUBATh MPHUEMHHK C TOH Xe TUIaTeJbHOCThIO.

Ilnsi ycTpaHeHHs1 YKa3aHHBIX HeJOCTaTKoB HacTpoiku B KB nuana-
30He B INPHEMHHK BMeCTO OJHOro HJH JABYX ILIHPOKHX MOJAJHAINAa30HOB
BBOJHTCS HECKOJBKO MNOAJAHANa30HOB, OXBATHIBAIOUIHX Y3KHE YUYaCTKH
KB puamasoHa, B KOTOPBIX COCpelOTOUYEHbl BellaTeJbHbIE HJH JIOOHTED-
CKHe paAHoCcTaHUUH. Takue nogauana3oHbl <«PacTATHBAIOTCA® Ha BCHO
[IKaJly HAaCTPOHKH NMpPHUEMHHUKA U B 3TOM CMBbICJe Ha3blBAalOTCS pacCTsHY-
ThIMH JHana3oHaMH.

KOHCTpYyHUpOBaHHE NMPUEMHHKOB C PacTAHYTBIMH AHana3oHaMH HMeeT
CBOH OCOOEHHOCTH, PaCCMOTPEHHUIO KOTOPBIX H MOCBsALIEeHa 3Ta Opolliopa.




[naBa nepsBas

OCOBEHHOCTU HACTPOUKMU NPUEMHHUKA
HA PABOTAIOLLYIO CTAHUMIO B KB ANMANA3OHE

1. MNOTHOCTb HACTPOMKU B KB AMANA3SOHE

Y1006CTBO HACTPOHKH NpHEMHHKa Ipollle BCero OLEHHTh MO MJOTHO-
CTH HacTpoHkKH [I, T. e. Mo HIMPHHE MOJIOCHl YaCTOT, NMPHXOASALIEHCS Ha
OMHH Trpajgyc NMoBOpPOTa PYUKH HACTPOHKH NpHeMHHKA. B monaBJsollem
O00JIBLIHHCTBE CJyyaeB IlepeCTpoHKa MNpHEeMHHKa IPOU3BOAHUTCH Bpallle-
HHEM OCH KOHJAeHcaTopa IepeMeHHOH eMKOCTH, cBSI3aHHOH uepe3 BepHbep-
HOoe YCTPOHCTBO C pyukol HacTtponku. IlosnHass mepecTpoiika NpHeMHHKa
Ha BCIO WIKaJy OCYHUIECTBJsSETCS NPH NMOBOPOTE OCH KOHJIeHCaTopa Iiepe-
MEHHOII eMKocTH npuMepHo Ha 180°.

OuennM niaotHocTh HacTtpodkH B 1B, CB u KB aguanasonax. Has
yao06CcTBa OLEHKH OyJeM CUHTaTh KOHJAEHCATOp nepeMeHHOH eMKOCTH IpA-
MOYaCTOTHBIM.

Ha B nuanazone (0,15—04 Mey) npu 1HpHHe [AHana3oHa

250 Key

250
[l = '1——'% 1,4 xzq/zpa().

Ha CB nguanasone (0,55—1,55 Mey) npn wmHpHHe [AHana3oHa
1 000 xey

1 000
[l = R0 5,05 K2y/zpao.

Ha KB 1awana3oHe asid npumepa BO3bMEM Y4acTOK oT 3,0 [JO
12 Mey. Tlpu mupube yuactka auana3oHa 8 500 xey

M3 3THX npuMepoB BHAHO, YTO MJOTHOCTb HAaCTPOHKH B BHIOPpAHHOM
yyactke KB nguamasona (25—86 x) B 8,5 pa3sa Buiie, ueM B CB nmua-
nma3oHe, ¥ B 33,5 pasa Bhime, yueM B B auamasone. Ecnau mosararts,
yTO IIMPHHA TMOJOCH YacTOT BellaTeJbHOH CTaHUHH cocTaBiaseT 10 Key,
To B paccMoTrpeHHoMm yuactke KB auana3oHa Ha 1° nmoBopora oCH KOH-
JeHcaTopa MepeMeHHOH eMKOCTH NPHXOAMTCA NATh CTaHIMAH.
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s BBICOKOKAYeCTBEHHOTO IIpHeMa CTaHUHWH TOYHOCTb HACTPOMKH
gipueMHHKa JOJIXKHA OHITb mopsiika 2 Key. B 3tom cayuae ochb nepe-

MEHHOrO0 KOHJeHcaTopa Heo0XOAUMO YyCTaHaBAHBATb C TOYHOCTBLIO [0

2
47 9 ~(,04°. JoCTHrHYTb TaKOH TOYHOCTH YCTAHOBKH TPYAHO AaXKe NpPH

HCNOJb30BAHUH BepPHbLEPHBIX MeXaHU3MOB C OOJIBILIHM 3aMelJjeHHeM. DTO
U ABJIIeTCd OCHOBHOH MPHYHHOH TPYAHOCTH HACTPOHKH MNPHEeMHHKA Ha
paboTawIUYI0O CTAaHIUI Ha KOPOTKHX BOJIHaX.

2. YNIPOUWLEHME HACTPOMKM TNPUEMHUKA B KB JAMANA3OHE
METOJOM PACTAHYTOM HACTPOMUKM

3ajaya co3JaHWs IJaBHOH M YHOOHOH HaCTPOMKH NpHEMHHKa HA
KOPOTKHX BOJIHAX MOXKET ObiTb pellleHa ABYMS NMPHHLUHIHAJbHO PAa3HBIMH
crocobaMu.

[lepBbill M3 HHX — HCTONB30BaHHE BEPHLEPHBIX YCTPOHMCTB C GOJIb-
WIUM 3aMeJliIeHHeM [Jisi nepefayHd BpalleHHs OT PYUYKHU HACTPONKH TIpH-
€MHHKa Ha OCb KOHJEHcaTopa nepeMeHHOH eMKOCTH. IIpHMeHeHHe TaKux
YCTPOHCTB liejleco0Opa3Ho NpPH HAJHYUM B NPHEMHHKe ojHOro-AByx KB
JHana3oHoB. B 3ToM cayyae asekTpuueckasi cXxeMa BXoja INpHeMHHKA,
YCHJIUTEJSI BBICOKOH YaCTOThl H reTepOAHHa IOJy4YyaeTcsi BeCbMa IPOCTOM
Y HMeeT CDaBHHTEJbHO HeOOoJbllIoe KOJHYECTBO KOHTYPOB. Ympollaercs
nepekJoyaTelib JHana3oHoB.

OnHako BepHbEepHOE YCTPOHCTBO ¢ OOJBIIHM 3aMelJjeHHeM pellaer
3ajlauyy Co3gaHHA yI00CTBa U NMJaBHOCTH HACTPOMKH MPHEMHHKA TOJBKO
gacTHYHO. OOecrneunBasi XOpOLUYIO MJaBHOCTb HACTPONKH, BEPHbLEpHOE
YCTPOHCTBO BCE K€ He NO03BOJAeT NOCTHYb XOpOolleHd TOUYHOCTH HAaCTPOIi-
KH H YMEHbIIHTb MJOTHOCTbL PACNOJIOXKEHHUS CTaHLUHUH Ha LIKaJe IMpHEeM-
Huka. llosicHUM 3TO Ha mnpHMepe.

Ilpu ucnosb30BaHWH BEPHLEPHOTO yCTpoicTBa ¢ 3aMemdenueM 1 : 100
Al HAaCTPOMKH Ha CTAHIUHIO C TOYHOCTBIO 2 K2y B JHamna3oHe oT 3,9 10

12 Mey notpebyertcs yCTaHaBJIii8B(§1T11:0 6))’2‘11{)7 HAaCTPOHKH NMpPHEMHHKA C J0-
S0JIbHO BBICOKOH TOYHOCTBIO m ~4 epad/key. Ilpu nepecrpoiike

fIpHEMHHKA Ha BCIO LUHPHHY AHana3oHa notpebyercsas 50 oO00pOTOB pYUKH
HAaCTPOHKH, UTO, pa3dyMeeTcsi, Heya00HO.

[lnoTHOCTL pa3mellleHHs CTaHUHI Ha LIKaJie NMpHEeMHHKa He 3aBHCHT
OT 3aMe[JIEHH H onpenensercd TOJNbBKO pa3dMepaMH LIKaJdAbl U IHPHHOHU
JuanasoHa. Huasa wkansl gauHoit 30 ¢cM NMJOTHOCTH CTAHIMH B paccMma-
TPUBaeMOM CJydyae COCTAaBUT JBe-TpH cTaHUUM Ha 1 mm wkaasl, [lpu
9TOM «MOJIe3HbIe», T. €. NMPeAcTaBJAIOUlHe HHTepec MOJA paigHoc/yllaTe-
Jeii W paguosoOUTeNed, yyacTKH AuanasoHa cocraBasiior MeHee 20Y%
BCed IUKaJBbl.

Cnoco6 ynpouleHHss HacTPOHKH IpHEMHHKa Ha KOPOTKHX BOJIHAX
C TOMOUILIO BepHbEPHBIX YCTPOUCTB C OOJIBLIIHM 3aMeIJIeHHEM IO Cyle-
CTBY He 3aTparuBaeT cxeMbl npHeMHHKa. IIpH mocTpoeHHH TaKHX IIpH-
€MHHUKOB BCTpPEYalOTCH JHIIb YHCTO KOHCTPYKTHUBHbIE TPYIHOCTH.

Btopoi crnoco6 co3gaHusi yOIOOHOHM M IJIaBHOH HACTPOHMKH 3aKJio-
yaetcsi B pa3buBke KB nmana3zona Ha nmoaJuanasoHbl, «pacTArdBaeMbIC»
Ha BCIO MKany npueMHuka. IIpH 3TOM CHJABHO CHHXKAeTCsd MNJOTHOCTL
HaCTpOMKH, Osiarojapsi UeMy HacTpoWKa NMpUEMHHKA MOXKET OBbITh CHAeJaHa
Takol Xe ymo6uoi, kak u B [JIB u CB nguanasonax. Ilepectpornka
TIpHEeMHHKA B IpeJesiaX pacTAHYTOro JAuamnasoHa obecneydBaeTrcsi OYeHb
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(1e00bIIHM HM3MeHeHHeM €MKOCTH KOHJeHCaTopa HaCTPOHKHU. Tak, HamnpH-
aMep, noJHas rnepecTpornka NMpUeMHHKa B guanasoHe 9,60—9,7 Mey (31 m)
JOCTUTaeTCsi U3MeHEeHHeM eMKOCTH KOHTypa Bcero Ha 4,2%, a B nnanasoHe

11,7—11,9 Mey (25 M) —Ha 3,4%. B obGoux cayyassx mNJOTHOCTbL Ha-
ctpoiiku I1=1,1 Keyfepao.

[Ipu pacrtd:xKKe OUana3oHOB CMeXKHble YUACTKH, 3aHsAThlE CTAHUHSMH,
MOryT OBbITb OOBbedHHeHbl B OJHH MNojaaHana3oH (Hanpumep, 20—31 «,
49—80 M u 1. A.). Takoh BHUI pacCTAKKH, NMOJYUHBIIHH Ha3BaHHE <«IOJY-
DACTSIHYTBHIX JAHAnma3oHOB», MPaKTHYECKH HHYEM CXEMHO He OTJHYaAeTCd
OT OOBIUHBIX pelleHUH nAJA HepacTAHyTbiIXx KB nnanasoHoB, HO HMeeT
MeHbIIYIO IJIOTHOCTb HAcTpoMkKH (mas 25—31 m [1=13 Keylepao, nas
49—80 M [I=15 Key/epad). B 3TOoM <cayyae eMKOCTb KOHTypa JJs
nuanasoHa 25—31 M HyxHO u3MenuTh B 1,0 pasa, a auasd AuanasoHa
49—80 M — B 3,14 pasa. [loMmUMO OCHOBHBLIX METOJOB pacTAXKKH AHala-
30HOB, HHOrJa MNPHMeHseTCHA pacTsAXKa BHYTPH JAHanasoHa, oOcCylle-
CTBJAsSieMas MOAKJIOYeHHeM K OCHOBHOMY JOINOJHHTEJNbHOIO MOXCTPOEYHO-
ro KOHJeHCaTopa MaJioli eMKOCTH C OT[eJbHOH PYUKOH HACTPOHKH. IJTOT
crioco6 pacTAXKKH JerKo OCYIIeCTBHM B TIOTOBbLIX NpHEMHHKax C OJHHM
i aByMst wHpokuMu KB pauamasonamu. IlpakTHueckKH 3TO O3HAuacT
BBeJleHlle JIBYXCTYII€HYaTOH HacCTpOHMKH, IpH KOTOPOH BHayajse C TIO-
MOLILPI0O OCHOBHOTO KOHIeHcaTopa BeleTcs rpybasi HacTpoHKa, a 3aTeM
C TOMOLIbIO JOTNOJHUTEJbHOTO KOHIEHCaTOpa — TOYHasd HacCTPOHKa.

3. OCOBEHHOCTM CYNEPTETEPOAMHHOIO T[PUEMA
HA PACTAHYTHIX KB AMANA3OHAX

CynepreTepOJHHHBIA NpHEeM Ha KOPOTKHX BOJIHAX HMEET CBOH OCO-
OenHocTH. IlepBasi M3 HHUX OTHOCHTCS K COMNPSI2KEHHIO KOHTYPOB.

JI.11 HaCTpPOHKH cynepreTepoJHMHHOrO NMpHEMHHKA Ha CHTHAJbl HYXK-
HOI paJHOCTaHUHH HeOOXOOHMO OCYIIeCTBHTb HACTPOHKY KOHTYpPOB
BXOJHOTO VCTPOMCTBA, YCHJHTeN BbICOKOH YaCTOTbl H KOHTypa reTepo-
JIMHA TaKuM o6pa3oM, yToObl yacToTa NMPHHHMaeMOH PaAHOCTAHLHH IIpe-
06pa30BbiBajlaCh B 4acTOTY, COOTBETCTBYIOUIYIO HAaCTpPOHKE YCHJHTESA
IpOMeXYyTOuHO# yacTOThl. CXeMHO-KOHCTPYKTHBHOE BbITOJTHEHHE KOHTY-
poB, ofecrneunBaiolilee HX OJHOBPEMEHHYIO IepeCTPOHKY, Ha3bIBAETCs
conpsizkenHeM KoHTypoB. CiefyeT NOMHHTb, YTO TOYHasl HACTpPOHKA Ha
CTAHIUIO obecneurnBaeTcs TOJbKO HACTPOHKOHM rerepoAuHa, TaK Kak nocje
1ipeo6pa3oBaTesiss CTOHUT Y3KOIMOJOCHBIH YCHJHTENb MPOMEXKYTOYHOH 4a-
cToTh. HeTOuHOCTh COMpSIKEeHHs Bblpa)kaeTcs B TOM, YTO MpPH TOYHOM
HaCTpOMKe reTepOJHHA CHrHaJ monajgaetr He Ha BEPLIMHY pPEe30HAHCHOH
XapaKTepUCTHKH BXOJHOrO YCTPOHCTBA, a Ha ee CKaT, YTO INPHBOIHT
K YMEHbILEHHIO 4yBCTBHTENBHOCTH NPHEMHHKA. ECJH LIHpHHA QHANa30HA
CyllecTBeHHO OoJbille NOJOCH NPONYyCKaHHs BXOIQHOTO yCTpOHCTBA, TO
HeO6X0IMMO TILATEJbHO BBIMOJHHTL CONpSiXKEHHe KOHTYPOB, HOO OTKJO-
HeHHe OT TOYHOro Conpsi>keHHs OyJleT yXyAllaTb YYBCTBHTEJNbHOCTH
npHeMuuKa. Takoe compsi:keHue oOs3artenbHo B B, CB u mupoxkom KB
nuanasonax. B KB auanas3oHe mpH HCNOJAb30BaHHH PACTSAHYTOH HaCTPOMH-
KM CONpsi2KeHHe KOHTYpOB ynpoulaercsi. ITo O0OBACHAETCS TeM, dTO
[IHpHHA I0JIOChI MPONYCKaHHA BXOJHOTO yCTpOHUCTBA CTAHOBHTCS HEMHO-
UM MeHble LIMPHHBI pacTAHyTOro AHamasoHa. B nepBylo ouepelb 3TO
oTHOCHTCS K BepxHeit yactd KB puanasona. Tak, HanmpuMep, B JHana-
sone 11.7—11,9 Mey (25 m) npu po6poTHocTH KOHTYpoB Q=380 moJoca
[IpONyCKaHHs BXOAHOTO YCTPOHCTBA COCTABJSET NPHMEPHO 150 key,
a BeJUYMHA MEpPEecTpOfKH BXOJHOr0 YCTPOHCTBA H TE€TEPOAHHA —
200 key. B 3ToMm cayuae TOUHOE COMpsiZKeHHe KOHTYPOB TepAET CMbICI,
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TaK KaK IpH NMPaKTHYECKH BO3MOXKHOW pacCTpOlKe BXOJHOTr0 yCTPOHUCTBa
OTHOCHTEJIbHO YaCTOTbl CHrHaja INOCJAeIHHHA He BLIXOJUT 3a Ipeaenbl Mo-
JOCHl MPONMYCKAaHUSA BXOJHOTO yCTPOHCTBA.

BTopoit 0COOEHHOCTBIO CynepreTepoJHHHOrO npHeMa sBJsSETCA HaJli-
yHe «3epKaJIbHOH» MOMEXH H «3e€PKaJIbHOH» HaCTPOUKH,.

B03MOXXHOCTb CYLIeCTBOBAaHHSI «3ePKaJIbHOH» TMOMeXH H <«3epKaJlb-
HOHY» HacTpPpOMKH 3aJ0KeHa B CaMOM INpHHUHUNE paboThl cynepreTepoaHH-
HOro npueMHHKa. ns BbIOpaHHOH HYAaCTOTHI reTepoOJUHA BcCerjga MOTyT
CYLLIECTBOBAThb JBe CTaHUHH, 4aCTOTHI KOTOPLIX JexKaT 1no ob6e CTOPOHH
OT YacTOThbl reTepoJuHa W OTCTOAT OT Hee HAa BeJIMUHHBI, paBHble IpOMe-
XKYTOUHON yactoTe. HacToTa OZHOHM H3 3THX CTAHUMH «moJie3HadA», a ya-
CTOTa JIpYrol sBJseTCcd <«3epKaJabHoi» mnoMexod. I[IpeoOpa3oBaresnb
B ONHHAKOBOW CTEMNEHH BbIAe/NsET MPOMEXYTOYHYIO 4aCTOTy BHE 3aBHUCH-
MOCTH OT TOrO, Bblllle HJH HHUKe 4YaCTOThl TIeTepoJdHHAa pacClOJOXKEH
MOCTYMalOHi Ha Hero curHaja. TouabKo BXOAHOE YCTPOHCTBO, HacTpaH-

BaeMOe Ha OJHY M3 3THX YacToT, ONpeleliseT, Kakasli H3 HHX <«I0Je3-
Hasi». Ocnabaedue «3epKaJbHON» MOMEXH 3aBUCUT TOJBKO OT M30MpaTelb-

HbIX CBOHMCTB BXOJHOIO YCTpPOHCTBA.

AHa/lorTHYHO B NpHEeMHHKe C LIHPOKHM AHAaNa30HOM JJis1 BbIOPaHHOH
CTAaHUHH MOTYT CyllecTBOBaTb JABa 3HAauyeHHUsA YaCTOThl rerepoaxHa, Je-
XKalllie no o0e CTOPOHBI YaCTOTBHl CHrHAJ/Ma U OTCTOSIIIHE OT Hee Ha BeJIH-
YHHY NMPOMEKYTOUYHOH uacToThl. B 3TOM cayuyae oJHa H Ta Xe CTAaHUHA
MOKeT NPOCJYLIHBAaThCsl B ABYX TOYKax AHamnasoHa. JTO sBJeHHE Ha3bl-
BaeTcsl «3epKasbHOH» HacTpoiikoi. OueBHOHO, «3epKaabHast» HAaCTPOHKA
MOXKeT HabOJAaThbCs TOJbKO B TeX CJydasXx, Korga IIHpHHAa JIHaNas’oHa
HACTPOMKHM INpHEeMHHKa G6oJblile YJABOEHHOTO 3HAY€HHA NPOMEKYTOUHOH
yaCTOThl, a HM36HpaTeJbHOCTh BXOJHOro ycCTpoficTBa HH3Kas. [lo3Tomy
B NpHEeMHHKAaxX C pacTAHYTBIMH AMana3oHaMH, rje WIHPHHA pacTAHYTOro
NHaMa30Ha MOUYTH BCerfga MeHble yYIBOEHHOTO 3HAUEeHHS MPOMEXYTOUHOM
HACTOTHI, «3epKa/jbHas» HacTpoiiKa BoOOlle HCKaouaeTcs. Bo3MOXKHOCTb
NMOSIBJIEHHS «3epKaJibHOi» MOMeXH B J000M ciydae COXpaHsEeTCs.

4. NPEMMYLLLECTBA U HEAOCTATKM PACTAHYTHIX OAMANA3OHOB

PaccmoTpeB ocoOeHHOCTH npHeMa Ha KOPOTKHX BOJIHAX, JeErko ofe-
HUTb Te NpeHMyllecTBa, KOTOpPbHle JaeT NpHMeHeHHe PaCTAHYThIX AUama-
30HOB. JTH MNpEUMYyIlecTBa 3aKJ4yalTcs B caeAyloueM: 1) HacTpoika
NpUEeMHHKa CTAHOBHUTCS JIETKOH H YHOOHOH, TaK KaK pe3KO YMeHbllaeTcs
MJIOTHOCTb HACTPOHKH, 2) IJA IIpHeMa HCIOJIb3YIOTCSI TOJbKO HHTepec-
Hble OAd pajuHocJayluaTtenss H pagHodaioourens yuactku KB Juanasona;
3) MOJHOCTBHIO YCTPaHSIETCSl «3epKaJibHasi» HAacTpoHMKa INpHeMHHKA; 4) Cy-
IIeCTBEHHO CHHXKaloTc TpeOOBaHHS K TOYHOCTH COMNPSXKEHHS KOHTVPOB

BXOJIHOTO YCTPOHMCTBA M reTepoaHHaA.
BMecTe ¢ TeM npHMeHeHHe pacTAHYThIX AHana3oHOB oOJamaer cJje-

AVIOLIUMH HeJOCTaTKaMH:

1. 3aMeHa oaHoro uau AByX KB nuanasoHOB Ha HECKOJIbKO pacTs-
HYTBIX HeH30eXXHO BJieyeT 3a COOOH yCJOXKHEHHe CXeMbl H KOHCTPYKIHH
IpHEMHHKa U KaK CJIe[ICTBHE YCJOXKHeHHe MNepBHUYHOH peryJHpPOBKH MNpH-

eMHHKa.
2. OueHb BaxXHoe 3HaueHHe npHoOperaeT CcTaOWJBLHOCTH YaCTOTHI

rerepoaHHa. M3MmeHeHHe uacCTOTBI reTepoAHHA BCJEACTBHE KOJIeOaHHUH
NUTAIOLHX HanpsXKeHWH, nporpeBa KOHTYpOB, pajuHosaMn H IPYrux
JeTajled NMPHBOOHUT K IepecTpolKe NpHEMHHKa Ha OPYrylo 4acToTy, T. €.
K YaCTHYHOHM WJIM IIOJIHOH MNoTepe HACTPOHKH Ha BBIOPAHHYIO CTAHLHIO.
B mmpokom KB nuamasone 310 siBJIeHHe JHIIL BBbI3bIBaeT HEOOXOMU-
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MOCTb NEpPHOJHYECKOH MOICTPONKH NpUeMHHKa. B pacTaHyToM auarnasoHe
YXOH 4YacTOTbl TeTepoOAHHAa MOXKET MPHBECTH K TOMY, UTO HHTEpecymollas
HaC 4YacTb JHama3oHa OKaXeTcd 3a MpejesaMH BO3MOXXHOH HaCTPOHMKH.
1 logiCHUM 3TO Ha mpuMepe.

lonycTHM, 4TO yacTtora rerepoanHa Hu3MeHusach Ha 0,5%. Ilpu
yactoTe rerepoivHa 12 Mey (mns nuanmasona 25 M) yXo4 HacCTpONKH
coctaBuT 60 xKey. llpu wupune auanasona 200 xe2y 31O 0O3HAYaeT, 4TO
HaCTpOHKa NpHEMHHKA cMecCTHJach Gojiee yeM Ha 25Y% mKaasl HacTpoii-
K. TakuM o6pa3oM, KpaHHHH yyacTOK [AHana3oHa MOKeT OKa3aTbCHd 32
npenesaMH LIKaabl HaCTPOHUKH.

3. DTOT HeJOCTAaTOK, TaK¥Ke CBSI3AHHBIH C HeCTAaOHJbHOCTBIO 4YaCTOThH
reTepoJaHHa, 3aK/04YaeTCd B TPYJAHOCTH COXPaHEHHWS rpaJyHPOBKH HIKAJbI
HAaCTPOHKH NpHeMHHKa. B JaHHOM cJjiyuae K OTHOCHTEJNbHO KPaTKOBpe-
MEeHHOH HeCTaOUJIbHOCTH YacCTOThl reTepoiHHa N00aBJsAeTCS YXOM YaCTOThI
nocjelHEro H3-3a CTapeHHsa pajuoleraned. (CrapeHHe palHoAeTalsieH
C TeueHHeM BpeMeHH BbI3biBA€T H3MEHEHHEe TpPafyHPOBKH LIKAaJHBI.

[naBa BTopas
CXEMbl PACTAHYTOMU HACTPOUKM U UX PACYET

5. OCHOBHbLIE CXEMblI PACTAHYTOM HACTPOMKM M NPUHLIMN
MX PACHETA

Bo BceBOJIHOBBIX NMpHeMHHKaX, uMelollux Hapsaay ¢ KB nwmanasona-
mu B u CB agvanasoHnl, AJ8 nepecTpodKH B MoJaBJsiiolleM OOJbLIHH-
CTBE CJyuyaeB HCNOJB3YIOTCHA KOHIEHCATOphl TMepeMeHHOH eMKocTH. llpn
nopopote ocH KOoHAeHcatopa C npumepHo Ha 180° emKocThb ero H3aMe-
Haercad oT 10—I15 n¢g (HauanbHas eMkocth Cgx) mo 400—500 ng (xo-
HeuHasi eMKocTh ().

KoaddHuuueHT nepekKpoITHS NO €MKOCTH K¢ TakuX KOHJIIEHCAaTOPOB,
pPaBHbIH OTHOIIEHHIO KOHEYHONH ©MKOCTH K HauaabHOH, T. e. K¢=Cx/Cq,
coctaBisger npuMmepHo 30—40. [dns pacTAHYTHIX OHAna3OHOB, KakK 3TO
OblJIO BBISICHEHO B i1, 1, TpebyeMoe H3MeHeHHe €MKOCTH KOHTYpa COCTaB-
asieT Bcero oT 3 X0 8% B 3aBHCHMOCTH OT 4YacTOThl JHama3oHa H €ro
IMUpUHbI, T. . K¢c=~1,03+1,08. I3 3toro BHAHO, UTO IJAS TOrO0 UYTOOHI
NOJYUHUTb pACTAHYTBHIH Auana3oH, HeOOXOAHUMO HCKYCCTBEHHO YMEHBIIHTH
npenesibl U3MeHEHHS E€MKOCTH KOHJeHCaTopa C OOJIBIIUM IepeKphITHEM.
JTO JOCTUTaeTcsi NpHMeHEHHeM IMOoC/Aed0BaTeNbHO-11apaJJeIbHOr0 BKIIO-
YeHHSI KOHJEHCAaTOPOB MOCTOSIHHOH M NepeMeHHOH €MKOCTH.

PaccMOTpHM Ha KOHKpPETHOM IIpHMepe, KaK BJIMAET BKAIOYEHHE KOH-
AeHcaTopa MOCTOSSHHOH €MKOCTH IOC/JeJOBaTe/JIbHO H NapaJijiesbHO KOH-
JleHcaTopy nepeMeHHo#l eMKOCTH. IlycTh eMKOCTh KOHAEHCAaTOpa HacTpOH-
ku C; (puc. 2) cocraBasier 15—4950 n¢. KoappuuHeHT nepekpbITHS
Takoro KoHugeHcatopa paBeH J30. IloaknatounM K HeMy KOHIAEHCATOPH
NOCTOSIHHON €MKOCTH H onpenejdM MHHHMaJbHYI0O H MAaKCHMAaJbHYIO
eMKOCTH MNpH pa3HblX cxeMax coelHHeHus. IIpH mapa/nnesbHOM BKJ/IOYE-
HUM KOHZeHcaTopa Crpap eMkoctbio 100 ng (puc. 2,a) MHHHMAaJbHAA
eMKOCTb Cumza=115 n¢, makcumaabiasgs eMKocTb Cmaxe =990 n¢, Ko3pd-
duurenT nepexpbiTHsi K¢=4,6. [Ipu nocrenosateJbHOM BKJIIOUEHHH KOH-
nencatopa Crmocax eMmkocTbio 20 ng (puc. 2,6) Cuna=38,6 ng, Cmaxc=
=19,1 nep, Kc=22. Ilpn mnociaenoBaTenbHO-apaJesbHOM BKJ/IOYEHHH
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KOHAeHCaTOpa Cnap eMKOCTBIO 100 f’l(p H KOHAEHCATOpa C]]oc,n EMKOCTbHIO
20 nep Cnyun=108,6 nep, Cyaxe=119,1 ngp 1 Kc=1,1 npu BKIIOUEHHH 1O
cxeMe Ha pHuc. 2,6 U Cyur=17 ne, Cuaxc=193 ngp u Kc¢=1,14 npu
BKJIIOUEHHH MO CXeMe Ha pHC. 2,e.

=

noca

Puc. 2. CxeMbl BKJIOUEHHSI KOHIEHCATOPOB IIO-
CTOSHHOH W NepeMeHHOH eMKOCTH.

3 3TUX npHMepoOB HarAsiiHO BHUAHO, YTO, NMPHUMEHSS Ty HJIH HHYIO
CXeMy BKJIIOUEHHS KOHJIEHCATOPOB MOCTOSTHHOH €MKOCTH (COOTBETCTBEHHO
pacCyuTaB HX), MOXKHO YMEHBIUIHTb KO3(P(PHIHEHT MEepeKpbITHA MO0 eMKO-
CTH IO HYKHOHU BEJHYHHBHI.

B K /___ '
WLl X E %
2) 6)

Puc. 3. CxeMbl pacTAHYTOH HACTPOHKH C oOuieH
KaTYIIKOA HHIYKTHBHOCTH.

KoHaeHcaTOp NOCTOSAHHON €MKOCTH, BKJIIOYAaeMbIH NOC/en0BaTe/bHO
C KOHJIEHCAaTOPOM IepeMeHHOH eMKOCTH, Ha3blBaeTCsd YKOpPauHBAaIOLIUM,
a BKJIIOYaeMBIH mnapaJnniejbHO — YIAJHHAIOUIAM.

EMKOCTe yANHHAIOLLErO KOHAeHCAaTopa omnpelenser MHHUMAJBHYIO
eMKOCTb KOHTYpa, T. €. MAaKCHMAaJIbHYI0 YacTOTy paCTATHUBAaeMOro auana-

Puc. 4. CxeMBl pacTAHYTOH HACTPOUKH C OTHeJbHbIMH
KaTyllKaMd HHAYKTHBHOCTH.

30Ha (eMKoCTb KoHaeHcatopa C; MuHHMaJbHa). EMKoCTb yKOpauHMBalo-
lero KOHIEHcaTopa omnpelessieT MakCHUMaJbHYIO eMKOCTb KOHTypa, T. €.
MHHHMAaJbHYIO 4acTOTY pacTArUBaeMoro JAuamnasoHa (eMKOCTb KOHJIeHCa-

Topa C; MakcuMaabHa). Kongencatopom C; ocyliecTBJsieTcs nepecTpof-
Ka Mo JHamnas3oHy.
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Ilns co3maHds INPHEMHHKA C HECKOJbKUMHU pacCTSIHYTbIMH JHama3so-
HaMH NPHMeHsieTCs, KaK MPaBHJIO, cXeMa PacCTAXKKH C MOC/AeL0BaTENbHO-
napaJuieJibHblM  BKJ/IOUEHHEM  KOHJEHCAaTOPOB  MOCTOSIHHOHM  €MKOCTH
(puc. 2,8 U 2). CyllecTBYIOT J1Be OCHOBHbI€ Da3HOBHJHOCTH 3THX CXeM
DACTAXKKHU: cCXeMa C OJHOH MOCTOSIHHOM JJisi BCEX pacCTATHBAaeMbIX JHa-
Ma30HOB KaTYIIKOH HMHAYKTHUBHOCTH U cXeMa C OTAeJbHBIMH I/ KaXJIO-
ro JyanaszoHa KaTyllKaMy HHAYKTHUBHOCTH. B mepBOM ciayyae pacTsKKa
MozKeT OBbITb BbINTOJIHEHA JHOO
npuMeHeHHeM YyKopauuBawux Ci
n yaauHgpomux C, KOHJIEeHCATOPOR
(puc. 3,a), Jubo c TnpuMeneHueM L
(CKIIUOHUPOBAHHOW KATYIWKH H YA-
THHAIOUX KoHjgeHcatopos (o
(puc. 3,0).

Bo BTOpO# pa3HOBHIHOCTH CXe-
Mbl pacTsiKKa MOXKeT OBITHb BBINOJI- Puc. 5. uPacqe'rHt:}e CXE€MBbL pa-
HeHa JUGO ¢ MpUMeHeHHeM ofmero  CTAHYTOM HACTPOMKH € Pas/ii-
0718 BCeX MNOoAJMarna3OHOB YKopaqH_ HbIM BKJIOUEHHEM VYAJHHAIOLLETO
Bawllero KoHaeHcatopa Cs; (pHC. KOHACHCATOPA.

4.a), nub6o0 ¢ MNpuMeHeHueM OOUIUX
ykopauuBaroulero Cs u yanunsomero Cp(C4) KOHAEHCATOPOB (PHC. 4,6 u 8).

Bce 3TH cXeMBl pacTSXKKH JHaNa30oHOB MOTYT ObIThb CBEAEHBl K IBYM
pacueTHbIM cxemaM (pHC. D), TaK Kak MeTOJHKa pacdera HX IpaKTH4e-
CKH OJHHaKOBa.

O6bluHO MpPH pacyeTe HM3BECTHBI; YacTOTHble TpaHHNbl JIHaNa3oHa,
T. e. MaKCHMaJbHasl fwaxe U MHHHMAaJbHAsl [wmum YACTOTHl pacTsAruBae-
MOro aMana3oHa (BLIOHpalOTca NMpH pa3GuBKe AMANa3oHOB); Haya/bHas
Cy U xoHeunasi Cx eMkocTH KoujaeHcatopa C; ¥ MHHMMaJjibHas €MKOCTb
KOHTYpa Cyuu, CKJI3JbIBAIOIIAC U3 BCeX EMKOCTeH KOHTypa IIpH
C,=Cy: 06b1uH0 Cyun cocTaBaser 50—100 ng.

[Tpn pacuete uenecoo6pazHo BbIOHpaTb Cummm [daxke HECKOJDbKO
Gonbiie. Ecan gns pacuera BbiOUpaTh Cupn OUEHb MaJjioH, TO MOXKET
0Ka3aTbCst, uTo peajbHast Cypn GOJIbIIE pacyeTHOH H noTpebyeTcs Tmepe-
CUHTATh CXEMY.

[lenbio pacuera siBasieTcsl onpefie/leHHe HHAYKTUBHOCTH KaTyUIKH L,
ykopaunBamllell eMkoctd C; v yaiussiomein emxkoctd Cg (Cy).

MHHHMa/ibHAas YacTOTa AHANa3oHa [mum ONpelessieTcs MaKCHMallb-
HOH €MKOCTbIO KOHTYpa

25 330
C vare = —f—Q-_L_

MHUH

; (1)

CMHH = 9 . (2)

rie C BbipaKeHO B nukodapajnax, [ —B MerarepliiaX, a L — B MHKpO-
FeHPH.

N anpHedIUi pacuyeT MpPOU3BeAeM OTAENbHO MJIsI CXeM Ha pHC. H.a
n o.

s fums KOHTYpa, H306paKeHHOTO Ha DHC. 5,4, Ci=Cx+0C, rpe
6C=CR_CH-
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B stom cayyae MakcHMMaJibHasi eMKOCTb KOHTYpa

(Cu+09C)C,

Cume =C2+ T80T €y )

Hna fuaxe 3TOro *)e xourypa C, = Cy. Torpa

CuC
CMHH':C2 + _C"H":":I__"'C's':'v (4)

OnpefenuM MaKcUMaJibHOe H3MeHeHHe eMKOCTH KOHTypa B JAHara-

30HE
AC=Cyaxc—Cuus. (9)

[TogcraBuB B BhipaxKeHue (5) BoipaxeHusi (3) U (4) U peluUB BCe
3TO OTHOCHTENbHO (3, MOJYUHM:

 AC (3C +2Cx)+VAC (8C+2Cx)]*+4(8C— AC) (3C+Cr) CzAC |

Cs 2 (3C — AC)
(6)
3atem, 3uasg C,;, U3 Bnipaxenusa (4) naxoaum C,:
CuC,
C2=CMHH—-'—‘C;—_I'_—C¢:- (7)

B cxeme Ha puc. 5,6 muasi onpenenenuss Cg chaeayeT HCKIOUUTh Cy
H cHadaJsaa onpexeautb C4. EMxocte Cy mnpencrasaser coboil mnapa-

3UTHYI0 eMKOCTb Cp, CKJaalbiBalOmyiocsi H3 BXOAHOH Csx H BBIXOIHOIA
Cpux MEX3JKTPOJLHBIX €MKOCTel Jamil, coOCTBEHHOH eMKOCTH KaTyui-

KU UHAYKTHUBHOCTH Cp U eMKOCTH MoHTaxa Cy, T. e.

CH=CBx+CBHx+CL+CM-

Mexx31eKTpoaHble €MKOCTH JiaMIl JOJI)KHbl YYUTHLIBATHCS B 3aBHCH-
MOCTH OT cXeMbl H Ko3(dHIHeHTa BKJIOYEHHS JiaMIbl B KOHTYpP. OOBbIY-

HO BesuunHa Cyg cocrasasger 25—50 nag.
Emkocte Cp KonTypa 6e3 yyeTa mapasuTHbBIX €MKOCTeH paBHa:

C01=Cmanc_c2=cmanc—"cn; (8)
C02=CM33—02= CMHH—"CII- (9)

Ins paccMaTpuBaeMOil cXeMbl MaKCHMaJjibHass €eMKOCTb KOHTYpa

(Cy + Ca+0C) C,
Cmanczcz—l-—m. (3a)
MunHMa/ibHAsE €MKOCTh KOHTYpa
(C,+Cr)C
war = Cq + m_:' (43)
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[Toacrasiisis BolpakeHusa (3a) U (4a) COOTBETCTBEHHO B BblpaXKEHHS

(3) u (9), noayuaem:
C (Co+Cu40C)C,y
= FCatC+Cy

(Coe+Cu)C
Co = CoF Cat Cr (D

(10)

Pemasi ypaBuenve (11) ornocurenrno C,, noayuaem:

Cos (Co + Ca
c,-.:_-———-———-—-—-——-CnL(CH:"_ sz' (12)

[ToncraBus Boipaxkeuue (12) B soipaxkenune (10), naiizem:

5C T 4C.Caeg
=5 (V 141 Cor—Con) — )—ce

Takum o6pa3oMm, MBI IOJAYYHAH OCHOBHBIe pacyeTHhle (OpPMYJIH,
C MOMOILBI0O KOTOPHIX MOXKeT OBITh pacCudTaHa IpaKTHYecKH Jwobas cxe-
Ma pacTSaXKKH JHana3oHoB. Huxke npuUBOAUTCA MOPANOK pacueTa OCHOB-
HBIX CXeM pacCTIXKKH.

6. CXEMbI C OZIHOW (NOCTOSHHOW) KATYLLUKOWH
MHAYKTUBHOCTM

(Cxema Cc yKopauyHBAaOIHUMH KOHIAeHcaTopamH (puc. 3,a) COILEPKHUT
obuyo aasg Bcex KB JIHana3oHoB KaTymIKy HHAVKTHBHOCTH H TPYINIIbI
nepexkaoyaeMblx KoHAeHcaTopoB Ce u C3 IOCTOSAHHON HJH INepeMeHHOH
eMKOCTH. MHAYKTHBHOCTh KaTYILIKH BBIOHpaeTcs IO CaMOMY BBICOKOYa-
CTOTHOMY JHana3oHy, a eMKocTb KoHjeHcaTopa C; BhIOHpaeTcs C pacye-
TOM MepeKphITHUS CaMOTO HH3KOYaCTOTHOrO JAHama3oHa. Bo BCeBOJHOBOM
MpUEMHHKe TaKoe IlepeKpbiTHe [0 €MKOCTH Bcerjja MoOxXeT ObITb IOAY-
yeHo.

[IpenMmyluecTBO paccMaTpHBaeMOd CXeMbl 3aKJ/JI04aeTCA B IPOCTOTE
HA4YaJbHOH HACTPOHKH C MOMOIIBIO MNOJCTPOEUHBbIX KOHJAeHcaTopoB. He-
JIOCTaTKOM CXeMbl SIBJASEeTCA TO, YTO OHA YJA0OHA TOJIbKO MpH MaJjioM
yucJe pacTArdiBaeMblX JHana3oHoB (3—4), npHYeM CMeXHbIX. ITO
00bsicHSIeTCS TeM, YTO HHAYVKTHBHOCTb KaTYUIKH BbIOHpaeTcss MO CaMOMYV
BbICOKOYACTOTHOMY JaHamnas3ody, U AJs1 paboThl B HH3KOUACTOTHBHIX JHa-
MasoHax NPUXOAUTCA BbIOHpaTh OoJiblliHe eMKOCTH. B pesyabTate yMeHb-
[IAIOTCSI pe30HaHCHble CONMPOTHBJIEHHSI KOHTYPOB BO BXOIHOM YCTPOHCTBE
H YBY u yMenbplllaercssi ycujeHHe npHeMHHKa. 1akKoH npHeMHHK HMeer
HepaBHOMEPHYIO YYBCTBHTENbHOCTb MO JAuarnasoHaM. IlomuMo 3sTtoro, BoO
BCEBOJIHOBOM IIpHEeMHHKe YCJAOXKHSEeTCSd cXemMa KOMMYTallHH AHarna3oHOB.

Pacyer pacCMOTpeHHOH cXeMbl BBHINOJNHSIOT B CAeAVIOLEM IOpsJAKe:

. BoibupaoT auanasoHel H [ KaXXJA0Oro H3 HHUHX OINpeAensioT

fmanc H anH-
2. Bribupalor KoHpgeHcaTop nepeMeHHONl eMKocTH C; U omnpeaensior

Ca u 6C (6C=Cx—Chx).
3. BoiGHpaoT MHHHMAJABHYIO €MKOCTh KOHTYpa Cyuw INS CaMOTO
BLICOKOYACTOTHOro AHAanasoHa. ITa eMKOCTb OOBIYHO cacTaBjsgeTr 50—
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100 ng; yem Gonbile Cyum MO cpaBHeHHIO ¢ Cpx, TeM MeHblle BJIHSHHEe
CMEHBl JaMNII Ha HAaCTPOMKY KOHTypa.
4. V3 oipaxkenusa (2) onpemensioT HHAYKTHBHOCTb KAaTYLIKH

L=—F3 ' (14)

Jlasiee Bce BeJHMUUHBl ONPEUENSIOT AJA KaXKAOr0 AMANasoHa OTIEJbHO.

0. Onpenensior Cyuaxe U Cumr mo dopmynam (1) u (2).

6. Ilo dpopmyse (5) onpenensiror AC.

7. Ilo popmyne (6) onpepmensor eMxocts Ci.

8. Ilo ¢popmyae (7) HaxomaAT emkocth Co.
CxeMa ¢ CeKUMOHHPOBaHHOH KaTywkoi (puc. 3,6) oTauYaercsi OT
npeablAylled TOJbKO TeM, YTO YyMeHbllleHHe MNepeKPbiTHSA KOHJeHcaTopa
nepeMeHHON eMKoCTH () JOCTHraercsi BKJ/IOUEHHEM €ero napasiesbHo
YaCTH BHTKOB KaTYIIKH HHAYKTHUBHOCTH. B 3TOM ciyyae eMKOCTb 3TOTrO
KOHJleHCAaTOpa MePeCcYHThIBACTCS B KOHTYP He MOJHOCTbIO, a MPOMOPIHO-
HaJbHO KBaJapaTy Ko3apguuueHTa BKaoueHuss p=n/N, roge N — yucnao
BUTKOB BCeH KaTYIUKH HHAYKTHUBHOCTH, a M — YHCJO BUTKOB TOH YacCTH
KaTyWKH, K KOTOPOHU MOIKJIOUAETCS KOHJAeHCaTop.

EMKOCTb KOHTYypa
C=p*C+Co. (15)

Tak kKak eMKocTb KoHgencatopa C; usmensierca ot Cy mo Cx+0C,
TO MaKCHMaJ/lbHOe H3MeHeHHe €MKOCTH KOHTypa

AC:CMaHC—CMHH=p2GC. (16)

[logbupass KO3(phHUHEHT BKJOUEHHS p, MOXKHO obecrnednTh HYKHOE
[epeKpblTUC BLIOPAHHOro AHanasoHa.

Bpibop MHHUMAJBbHOHM €MKOCTH KOHTYpa, COOTBETCTBYIOIUEH MAaKCi-
MaJIbHOH 4YacCTOTe KaKJAOoro auamnasoHa, NMPOU3BOAUTCS MMOAOOPOM eMKO-
cTH KonJeHcatopa (g, KOTOPbIi MOXKeT OBbITh BBHINOJHEH KaK Haobop
[IepeKJ/JI4YaeMblX KOHJAEHCATOPOB MOCTOSIHHOH €MKOCTH.

PaccmoTpeHHass cxeMa JHOBOJbHO TIIpocTa M TpebyeT HeO6GO0JBLIIOTO
yucsaa gertaned. HemoctaTKoM 3ToM cXeMbl BJSIETCS YMeHbIIeHHE pe30-

HAHCHOTO CONPOTHUBJEHHsI KOHTypa BXOJHOI'O YCTpPOHCTBA U YYBCTBH-
TeJbHOCTH MpHEeMHHMKa Ha HH3KOYACTOTHBIX JAHanasoHax H YCJI0XKHEeHHE

HayaJJbHOM HaCTPOHKHU.
Pacuetr cXeMbl BBLINOJIHSIETCA B CJAEAVIOLLEM MOPsAAKe:

. Boi6upamoT fwake H [mmr HAJS KaXKJIOrO AHana3oHa, KOHIEHCATOP
nepeMeHHOH eMKOCTH C; M MHHHUMAJbHYIO eMKOCThb KOHTYpa Cuus.
2. Juasi caMoro BBICOKOYACTOTHOI'O JAHarna3oHa OnpeAensioT HUHAYK-

TUBHOCTb KaTYWKH Mo ¢opmynae (14).
3. as caMoro HH3KOYacTOTHOro AHanasona omnpegenasior AC 1o

dhopmyiie

25 330 1 1 \
M= 2 [ — . (17)
L\ Fow P

,U,JIH BCeX OCTaJIbHBIX aHaArnna3OHOB BeEJ/JHMYHHA AC ocrtaeTcsi NMOCTOSHHOH

U JaeT 3anac Mo nepekpbiTUIO.
4, U3 Boipaxenus (16) onpenensioT Ko3Q@HUHEHT BKJ/IIOYEHUS

aC
=V i 1)
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- 9. o bopmyne (2) ompenensioT Cumm HA5 KaXKLOTO AHaNasoHa,
HCKJIOYasl caMbldH BBICOKOYACTOTHBIH, njsi KOTOporo Cyun BbIGpaHa.

6. Ana Kaxgoro JuanasoHa u3 Bblpaxkenus (15) onpemensior
eMKOCTb KoHjaeHcatopa Co:

C2=CMHH'_“pch- (19)

Heo6xoAuMO MOMHUTB, YTO €MKOCTb KOHaeHcatopa Cj, yCTaHaBJIMU-
BAaeMOro B cXeMe, JO0JI2KHA OBbITh YMeHbllleHa 1O CpaBHEHHIO C BhIUHCJICH-

281‘51 qrgo dopmysie (19) Ha BennwuuHy mnapasdTHOH eMKOCTH Cp=25—
neg.

7. CXEMbl C OTAEJIbHbIMU KATYLLLIKAMMU MHAYKTUBHOCTM

[IpeuMylleCTBO cXeM ¢ OTHAeJbHBIMH KaTyWIKaMH HHIAYKTHBHOCTH

COCTOUT B 0oJiee MPOCTOM CIOCO0e mnepekJIloYeHUs1 JUana3oHOB, 0COOEeH-
HO BO BCEBOJIHOBBIX NPHEMHHKAX.

KpoMe Toro, npueMHUK C TAKMMHU CXEeMaMH PaCTAXKKH HMeeT OoJjiee

PAaBHOMEPHYIO YYBCTBUTEJbHOCTH I10 AHMANA30HAM, TaK KAaK pe30HaHCHbIE
CONPOTHUBJIEHHU KOHTYPOB Ha pPas3HblX AHanasoHax OJU3KH 10 CBOHM
3HaueHHsIM. HepocraTkaMu TakHX cXeM SBJSIOTCS HeOOXOJHMMOCTb H3T0-
TOBJIEHHUS OOJIBLLIOIO YHCJAAa KaTylleKk HHAYKTHBHOCTH U VYCJAOXKHEHHE Ha-
qambﬂo’ﬁ\HaCTpoﬁKn. Kak yxkasbiBaJjsoch Bhbillle, CYILECTBYET JBa BapHaf-
Ta CXeM\ TAKOro THIA ¢ OOLLUMM VYKOpauuMBaloLIUM KOHAEHCATOPOM: C
OTAEJNbHBIMH IJ51 KaXKJIOro jauanasoHa VIJUHHAIILUMH KOHIEHCAaTOpaMH
C, (puc. 4,a) ¥ c obwuM yAJIUHAOILUM KoHgeHcatopoM (g (C4)
(puc. 4,6 1 8). K npeumyluectBaM MepBOH CXeMbl OTHOCHTCS BO3MOXK-
HOCTb MNOJIYUEHHSI PACTSIXKKH KaxKJOoro Avana3doHa Ha BCH LIKaJjJay Ha-
CTpOHKH. IHeKoTOphIM HeHOCTAaTKOM CXeMbl fABJSAETCA CPaBHHUTEJIbHO
6oJibllioe KoJHuecTBO jJeTaJqed. IlperMmyliiecTBO BTOpPOH CXeMbl 3aKJlO-
yaeTcsi B NPOCTOTE KOMMYTallMH H MaJioM KoJjuuecTBe JeTrajneHd. Cylile-
CTBEHHBIM HEJOCTAaTKOM CXeMbl C OOLIUM VYIJHHAKLUHM KOHJAEHCATOPOM
ABJIIETCS HEBO3MOXKHOCTb JOOUTHCSI PACTAXKKH BCeX [HAala30HOB Ha
BCI0O IIKaJy HaCTPOMKH, TaK KaK YeM Bbllle JIHana3oH, TeM MeHbllle
MecTa OH 3aHuMaerT no wikaJjge. Ilo3ToOMy NpHUMEHATH CXeMy C OOLUIHUM
VIJHHAIOIIHM KOHJIEHCATOPOM MNpPH KOJHYECTBe PaCTAHYTHIX JHaNnasOHOB
6oJiee Tpex-ueThipex HelleJecoo6pa3Ho. ITOT HENOCTAaTOK HECKOJIbKD
CrJIa’KUBaeTCd B TeX cJjayyasiX, Korga C BO3pacTaHHeM 4YacToThl JHala-
30HAa BO3pacTaeT M ero HIHpHHA.

[Topsiok pacyeta CXeMbl PacCTsXKKH C OTHEJbHBIMH KaTyllKaMH H
06LIMM YKOpAUMBaIOIIUM KOHAeHCAaTopoM (pHc. 4,a):

. s Ka)kKporo AuanasoHa BLIOHPAOT [uaxe U [mme B Cuuun KOH-
Typa, BHIOHpAIOT KoHgeHncatop nepemenHoli emkoctd C; (Cw u 0C).

2. Insi {maxe CaMoro BBICOKOUACTOTHOTO JHamna3oHa 1o GopmyJe
(14) omnpefensloT HHAYKTHBHOCTb KaTyIUKH Li.

3. Ilo L; u fuun 3TOro e AuamasoHa no ¢opmyae (1) omnpene-
A910T Cuaxke-

4. Tlo dopmysne (5) onpenensior Bennuuny AC, Kotopas coxXpa-
nseTcsd MOCTOSHHOM MJsi BceX mvana3oHoB, a L U Ce A KaxJaoro aua-
Ma30oHa MEeHSIOTCH.

5. Ias KaxKAoro avamasoHa ONpeNensiioT HMHAYKTHBHOCTH KaTyIIeK
no gopmyJie

; 25330 [ 1 1
“AC

1 _ L, (20)
lwan  Tuaxc
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raie L BuipaxeHno B MuxporeHpH, AC — B nukodbapanax, fmus H [maxc —

MHHUMaAbHAsI U MAaKCUMAaJbHa$sl 4aCTOThl PaCCUHTbIBAEMOro JAHarna3oHa
B Merarepliax.

6. llo ¢opmyne (2) onpenensaoT MHUHMMAaJbHYIO €MKOCTh KOHTYypa
Cmuu JJISI JAQHHOTO JHanasoHa.

7. 1lo ¢dopmyne (6) onpenensitoT eMKOCTb YKOPAuHMBAIOLLEro KOII-
nencatopa Cs.

8. Ilo dopmyne (7) mnas maHHOrO naHanasoHa OMNpemessiioT €MKOCTb
yIAJAdHsAoIero KougeHcatopa Co.

Heo6xo¥MO OTMeTUTb, YTO B paccMaTpHUBaeMoHl cXeMe IMPU BHI-
OpanHoM KoHAeHcatope C; (7. e. npu BbiOpaHHbIX Cy u OC) eMKOCTb
yKopauuBamwluiero KoHgeHcatopa (3 3aBucHT Toabko oT AC. Benuuuny
AC nerko cpenaTh MOCTOSIHHOH JJisi BceX JHaMas3sOHOB, TaK KakK IIpH
3aJlaHHBIX TpaHULlaX [AHUAna3oHOB Bcerja MOXXKHO noAo6paTh HeOOXOMIH-
MYyI0 HHIYKTHBHOCTbL. KaTyilek L, uto caegyer Hu3 BoipaxKeHus (20).
Takum o6pa3oM, Mnpd NpUMeHEHHUH OTAeNbHBIX KaTylleK HHAYKTUBHOCTH
C NOJACTPOEUYHBIMH KOHJEeHCAaTOpaMH JIOOOH AHamna3soH MOXKHO pacTAHYTH
Ha BCIO LIKaJay INpHeMHHKa. EcJd BMecTo MOACTPOeUYHbIX KOHJIEHCATOPOB
pUMEHUTb KOHJeHcaTopbl noctosHHod eMmMkocTH (C2 Ha puc. 4,a), 10

HAayaJbHYIO HACTPOHUKY cCJieAyeT TMPOU3BOAUTh CepleuHUKAMH KaTylUek
HHIAYKTHBHOCTH.

Pacuyer cxeMbl ¢ OTAeNbHBIMH KaTyIIKaMH HHAYKTUBHOCTH H C OOILH-
My yaauasomuM Cq(C,) u ykopauusawium Cg KongencaTtopamu (puc. 4,0
U 8) BBHIIOJHAIT B CjeAYlOleM NOopsIKe:

. BoiOUPAOT [make U [mme IJS KaXJIOro AHanasoHa, KOHAEHCATOp
Ci (Cg u 0C) n Cunn.

2. Ilna caMoro HH3KOYacTOTHOro Juana3oHa (6yaeM cuhTaTh €ro
nepsbiM) mno ¢opmyse (14) onpenensiioT HHAYKTHUBHOCTb KaTYyIIKH L
(3eCh [maxc — BEpPXHf IpaHHIla CaMOro HHU3KOYACTOTHOrO JHanasoHa).

3. lanee no dopmynae (17) onpemensitor HeoOXOAUMOe [Js1 Tepe-
KpbITUS JaHHOro [AMamna3oHa H3MeHeHHe eMKocTH KOHTypa AC. Hyxno
MOMHHTb, UTO B 3TOH cXeMe BeauuuHnl emkocred Cy u (3 H, cjaegoBa-
TesibHO, Cyun, Cuaxe U AC ocTaloTcsl NOCTOAHHBIMH [/ BCEX pacTsru-
BaeMbIX JHamna3oHoB. Ilo 3Tofi npuuMHe Ha O00Jiee BBICOKOUYACTOTHHIX
IMana3oHaXx MepeKpbiTHe IO yacToTe yBeauuunBaercd. llosb3ysich npH-
OJHXKeHHON (opMyJIOH, MOXKHO OLEHHTb WIHPHUHY KaxKAOro JAHamnasoHa
Af npu BeI6paHHbIX AC U Cyun:

AC
~ 21
Af fCD QCCp ’ ( )
fmaxe + mmn
rae fep == 5 , T. €. CpEeJHSiS yacToTa pacTArMBaeMoro JAuana-
AC

30H4, 4 Ccp -"':*'CMHH + 9 °

PaccuyuTaB TakdM o0Opa3oM JJs KaXJIoro JAuanasoHa ero IIHpHHY,
MOJKHO OLIeHHUTb, KaK 3aJaHHBIM AHala3oH YKaaJablBaeTcss N0 IIKaJje
HacTpoiiki. JIJIA BCeX pacTAruBaeMbIX AHaNa3oHOB Af MO/KHA ObITH He
Menplie 3anaHHON Afo=fmarxc—fmrn. ECaH AJg Kakoro-nuHbo auamnasoHa
BeqMuuHa Af OKaxeTcsi MeHbllle 3afanHoil Afp, To CledyeT YBEAHYHTH
AC. Tlpu 3ToM TrpaHHLbl NEepBOro JAHamasoHa HECKOJbKO PacCHIHpSTCA.

Bosiee TouHas OlleHKa YKJIaAKH AHama3oHa MOXeT ObITb BBINOJIHEHA
caenyioluM obpasom: no ¢opmyse (14) paccuHTBIBAlOT HHAYKTHBHOCTD
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Ly 115 BTOpPOro AuMamna3oHa M NPOHU3BOLAT [IDOBEPKY HHUKHEH TrpaHiLibl
BTOpPOro jHana3oHa 1no dopmy.e

159
VL, (Cyzx+ AC)

e [mnn BbIPaXKeHa B Merarepuax, Ly — B MHKporeHpH, Cyuuys ¥ AC —
B NMUKogapagax.

Ecnu nosyueHHast [wmunm OKaXKeTcsi Bbille 3aJaHHON NS DaCCUMTHI-
Ba€MOro auamnasdoHa, to AC cielyeT HeCKOJbKO YBEeJIHUYHTL W IIPOU3BE-
CTH MOBTOPHYIO NPOBEPKY [fumurs.

Takum ke 006pa3oM pacCUUTHLIBAIOT KATYIIKH HMHIAYKTHBHOCTH JLJIst
BCEX NHAaNa30HOB H MPOBOIAAT MPOBEPKY VKAAAKH [uus.

CrenyerT uMeTh B BHAY, 4TO C POCTOM HacTOThl JHaNa3oHa BO3pa-
CTaeT U HeCTaOUJBHOCTb YaCTOTbl retepoiauHa. [loaToMy mnpH nepexoje

K 0oJ/iee BBICOKOYACTOTHOMY JHamNa3oHY I10JIe3HO YBeJHYUBAThb LUHDHUHY
JHanas3oHa 0 CpaBHEHHIO ¢ 3aJlaHHbIM.

[Tocsie pacuera HHAYKTHBHOCTeH KaTyIeK [AJ51 BCeX MHANa30HOB

MPOU3BOJAUTCA pacuyeT €MKOCTEeH YKOpauHBaIoLlero M VYIJHHSIOIIE0 KOH-
JIEHCATOPOB.

[Topamok najbHedliero pacyera aJsi cXeMbl Ha pHC. 4,6 TaKOB:

4. Ilo dopmyse (6) paccuuTbIBaIOT eMKOCTb YKOPAaUMUBAIOILEro KOH-
nencatopa Cj.

0. Ilo ¢popmyne (7) paccuuThIBAIOT €MKOCTb YAJHHSIOILEIO KOHIEH-
catopa Cy ¢ y4yeTOM BCeX Napas3sHTHBIX €MKOCTEH, €MKOCTb CaMOrO VJJIU-

HAIOLLEro KOHJAEHcCaTOpa OIpelensieTcl KaK pa3HOCTb MeXAY €MKOCThIO
Co 1 nmapasuTHoil emkoctslo Cr.

Jas cxemMbl Ha puc. 4,8 MopsAAOK JaJbHEHLIEr0 pacuera TaKOB:
4. HaxopiT eMKOCTb

fMHH:

(22)

MaKxc — CMHH +1AC.

0. Tak kak B atom cayuae Cy;=Cy, TO JIeNrKO ONpPeAeJHTb €MKOCTH
KOHTypa Co1 U Coe mo ¢opmysnam (8) u (9).

6. [lo ¢opmyne (13) HaxomAaT e€MKOCTb YIJMHSIONLEr0 KOHIEHCA-
Topa (4.

7. EMKocTh yKOpauuBawuiero KonjeHcatopa Cs; HaxomsiT mo dop-
mMyJie (12).

8. PACTAXXKA BHYTPM NAMANA3OHA

Haub6osee mnpoctbiM cnoco60oM pacTSKKH JMana3oHa B OYeHb He-
OONBIUUX TMpeflesiaX SABJsIETCA pacTAXXKa BHYTpH wHpoxkoro KB auana-
30Ha, OCYyLIeCTBJfAeMass KOHIAEHCATOPOM MaJioH IepeMeHHOH eMKOCTH.
IJTOT BCIOMOraTeJbHBIH KOHJAEHCATOp YyCTaHaBJHBAaeTCHd IOIOJHHTEABIIO
K OCHOBHOMY KOHJEHCATOpYy IepeMeHHOH eMKOCTH B KOHTYpe TreTepoJiH-
Ha W He HMMeeT IUKaJbl. I'pybasi HacTpolika Ha NpHHUMAaeMVIO0 CTaHIIUIO
[IDOU3BOJAUTCH OCHOBHBIM KOHJEHCAaTOpPOM, a TOYHASl HACTPOiLIKa — BCIIO-
MorarteJibHbIM. Takol MeToJ pacTaXKKH O6JsieryaeTr HAcTPOHKY Ha BHI-
6paHHylo craHudio. OgHako IpH Inepexojle OT HHU3KOUYACTOTHOH YacTH
- -AH&H330Ha K 00Jiee BBICOKOYACTOTHOM MJIOTHOCTb HACTPOHMKH H3MeHsIeTCSH
B® IHUPOKUX mnpeaesax. PaccMOTpMM 3TO Ha KOHKPETHOM TIIpHMepe.

..+ [lonycTHM, uTo npHeMHHK uMeeT wWwHpoku#t KB pmamason — or 3,5
no 12 Mey (80—25 m). s nepekpbiTHSA TakKoOro JHamna3oHa €MKOCTh
‘B - 'KOHType, HeoOXoauMo H3MeHATb npumepHo 0T Cwuur=45 ng Ino

mage =000 n¢. Ecam napannenbHo KaTyllKe HHAYKTHBHOCTH KOHTYpa
 HONKMIOUUTL KOHAEHCATOp MaJiol NepeMeHHOH eMKOCTH (Ha3oBeM ero
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pacTAruBalolUM), Hanpumep oT 2 a0 7 n¢g, To B HU3KOYACTOTHOM YyacCTH
JAHana3oHa MOXKHO TNEepPeCTPOUTb KOHTYP Ha BEJHYHHY

fMHH ACp __3:5 5
Af oy == 5 CM&HC__-T 5'?)'"—-"\\-_, 0,016 Mzy = 16 Kau,

rae Afwus — H3MeHeHHe YaCTOTbl HACTPOUKH KOHTYpa B HH3KOUaCTOTHOM
yacTH JAHarnas3oHa;

ACp — mepekpbiTHe 0 E€MKOCTH pacTATHBAIOIIEr0 KOHIEHCATOpa,
lACp=7_"2=5 ngb.

B BBICOKOYACTOTHCH 4YaCTH AHAla30HA

fmaxe AC 12 5
AfMch > M32 - CMHIII) __-'_2_ _4"3" N 0,67 MZL{ — 670 Keu.

Kak BHUJAHO M3 INpHUMepa, B HU3KOYACTOTHOM YacTH AHaraszoHa IJIOT-
HOCTh HaCcTpoHKHM Ha 1° moBopoTa ©OCH pacTArHBAIOLIETO KOHIEHCATO-
pa cocraBJssier MeHee 100 ey, a B BBLICOKOYACTOTHOH YacTH JHamna3oHa
OKOJI0O 4 Key (moJaraeM, 4YTO €MKOCTb pPacCTATHBAIOLLEro KOHJAeHcaTopa
H3MeHsieTcs1 0T MUHUMAJbHOM MO MAaKCHMAaJbHOH INPH MOBOPOTE €ro OCH
Ha 180°).

ConocraBJgsd MOJYYEeHHEIE MJAOTHOCTH HACTPOHMKH C NPUBEJEHHBIMU
B I'l. 1, MOXKHO cKasaTh, YTO pACTSATUBAIOLIUA KOHAEHCATOD BhIMNOJHSET
pOJIb 3JIEKTPUUECKOI'0 BepHbepa, «3aMejJseHHe» KOTOPOro CHJbHO YMEHb-
[IaeTcsd OT HauyaJjJa Jvanas3oHa K KOHIY.

B paccmarpuBaemMoM cJyyae 3TO 3aMejJleHHe YMEHbIIAeTCs [IpH-
MepHo ¢ 500 mo 12 pa3. OueBHAHO, UTO €CJAH 3aMelJieHHe 3JIeKTpHUe-
CKOr0 BepHbepa COHU3MEpUMO C 3aMej[JieHHeM, JaBaeMhLIM MeXaHWYeCKUM
BEPHBEPOM OCHOBHOTO KOHJEeHcaTopa, TO paccMaTpuUBaeMbld cnoco0 pac-
TAKKH BHYTPH [UAINAa30HA He JaeT CYILeCTBEHHBIX IPEUMVILECTB Ilepen

MeXaHHUYECKOH pacTsaKKOM.
Euie OGoJiee CylUleCTBEHHBIM HEJAO0CTAaTKOM paccMaTPHBAaeMOHM cCxe-

MBI PacTAXKKH $ABJAETCH HapyLIeHHe CONpPAXKeHUST KOHTYPOB BXOILHOIO
YCTPOMCTBA U TreTepojidHa, B pe3yJjbTaTe Yero npHHHUMaeMas CTAHIUS
MOXKEeT OKa3aTbCsd BHE TOJOCHl IPONYCKAHUS BXOLHOTO YCTPOH-
CTBAa. JTO BHJAHO U W3 TNpuUBeldeHHoro mnpumepa. Tlpu moJsoce
nponyckaHusg BxoaHoro ycrpouicrsa 120—200 xey Ha yacTtoTe HACTPOMU-
Ku 12 Mey nepecTrpolka rerepojuMHa pACTATHBAIOLIMM KOHAEHCATOPOM
Ha 670 K2y NPUBOJAHMT K TOMY, UYTO TMPUHHMAEMBIH CHUrHaAJ BBIXOAMUT Ja-
JEKO 3a Impejesbl MOJOCHl MPONycKaHUsi BXOAHOIO YCTPOHCTBA U YYB-
CTBUTEJIBHOCTb NMpHeMHHKAa B 00JiacTH OOJbUIMX PACCTPOEK 3aMEeTHO YXVYA-
[aeTcs.

Ilnsg HopManabHOW paboOTHI NMpHeMHHUKA HeoOXOAUMO, 4YTOOBI OTKJO-
HeHHe OT TOYHOro COMNpSAXKeHUs KOHTYPOB TreTepoJuHa U BXOJHOIO
ycrpoiictBa B KB amnanasone 6bl710 He 6ogee 0,5% OT 4acToThl HacTpPoOH-
KM BXOJHOro KOHTypa. Jljs npHeMHHKA, UMeIOLIero yCHJAUTENb BBICOKOH
YaCTOTHI, OTKJOIieHHe OT TOYHOTO CONPSKEHHST HOJI)KHO OBbITh ellle MeHb-
e — 0,2-1—- 0,3 % .

Ecan NpUMHUDHUTBCSA C HEKOTOPHLIM yXVJAlLeHHeM YYBCTBHTEJbHOCTH
M H30UpaTe/bHOCTH NPHUEMHHKA, TO BEJHYHHY OTKJOHEHHSI OT TOYHOTO
CONMpsiZKeHUsT MOKHO yBeauuuTb a0 1—29%. Tak kKak BeauuuHa mnepe-
CTPOMKH IMpHEMHHKA pPacTATHBAIOIIUM KOHJIEHCATOPOM YyBeJHUYHBAETCH
OT HHU3KOYAaCTOTHOH YacTH JiHama3oHa K BBICOKOYAaCTOTHOH, TO BeJIHYU-
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Hy MepecTPOHKH cJlelyeT BhiOupath nmopsigka | — 1,5% oT BepxHel ua-
cToThl auamna3oHa. Ilpu stom HeoO6xoaumO HMeTb B BHAY, UTO 4eM G60Jb-
[le BeJHYHHA TMEePeCTPOHKH, TEM MeHblile DacCTSXKa, T. €. Bbllle [J0T-
HOCTb HACTPOHKH, NpPHBeleHHAas K OCH pacTACHBAIOLEro KOHAeHcaTopa.
Jina Hawero ciaydasa (nuamnasoH 3,5—12 Mey) MOXKHO BbIGOpaTh BEJHUHHY
epecTpoiku Afp=120 key (1% oT MakcHMaJbHOH YacTOThl NHAMA30HA
[maxc). IIpH 3TOM nJOTHOCTH HACTPOIKU, MPHUBEJEHHAS K OCH PAaCTATH-
Bawllero kKoujaencaropa, I1,~0,7 keyfepad. TpeGyeMoe mnepekpbiTHE pac-
TAruBarouero Koupencatropa ACp Moxer ObITb ONpeAeseHO 1Mo NPUOIIH-
XKeHHou popmyJe:

Alp

fmanc

ACP ~ 2 CMHH:

rie ACp U Cynn BbipaxeHol B nukodapagax (Cyuys — MHHHMaJbHAA
eMKOCTb KOHTypa C y4YeTOM BCexX HMEWIIUXCA B KOHType eMKOCTei),
a Afp U [maxec — B Merarepuax.

s nawero cayyast npu Cyuua=45 ng

0,120

ACp x~2—5 451 ng.

KoHIeHCAaTOp ¢ TaKUM IepPeKPhITHEM 110 €MKOCTH NO3BOJIMT chenaTh
ya10OHOH HACTPOMKY B BepXHEH 4YacTH AHana3oHa npd HeOGOJbLIOM YXYI-
LIEHUH YYBCTBUTEJLHOCTH M HU36MPATEJbHOCTH NPHUEMHHUKA.

B HMXKHeHl yacTH AMana3OHa BeJMYHMHA nepecTpodKHU OyjaeT paBHA;

fMHH ACp ___3’5 1
AfMHn = 9 m—-T 5‘56 — 0,0032 MZL{= 3,2 Keu.

OueBHAHO, YTO B HHU3KOYACTOTHOM 4YaCTH JAMana3oHa BJHSHHE pac-
TATHBAIOIIEr0 KOHJEHcAaTopa HA HACTPOHUKY OYeHb MaJo.

PacyeT cxeMbl pacCTAXKKU BHYTPH IIHpoKoro KB auanmaszoHa mo cCy-
[IIeCTBY CBOIMUTCSH K ONpejesleHHI0 TpeOyeMOH BeJHYHUHBI MePeKPBbITHSA IO
eMKOCTH pacTATHBAWOLIEr0 KOHAeHcatopa. Kaxk mnpaBu/Jo, 3Ta BeJHUYHHA
O4YeHb MaJia U COCTaBJISIET OT HOJIeH J0 eNHHHUI NMUKOodapan.

IIns moJiydeHHsT TAKOro MaJioro IMepPeKpPhITHA IO €MKOCTH MOXKHO
JH00 MPHUMEHHTh BO3JAYIIHBIA KOHAEHCATOP NMepeMeHHOH eMKOCTH C JABYMA
[JIACTHHAMH W AOCTATOYHO OOJBbIIMM 3a30DOM MeXJAy HHUMH, JHOO BKJIIO-
YUTb MOCJeJ0BaTeJbHO C PACTACUBAIOIIUM YKODAUYUBAIOIIUNA KOHIEHCATOP.
EMKOCTb yKOpPauHMBaWIUEro KOHAeHcAaTOpa MOXKeT OHhITb paccyhTaHa Iio
dopmyse (6), B kotopod AC=ACp; OC — nepekpuiTHe MO €eMKOCTH
HMelolllerocsi KOHJAeHcaTopa, HCMOoJb3yeMOT0o B KaudecTBe pacTIrMBaolle-
ro; Cy— ero HauaJgbHass eMKOCTb, a (3 — eMKOCTb VKOpPaudHUBaKIILEro
KOHAeHcaTopa.

Heo6xo1uMO TNOMHHTB, YTO BKJ/IIOYEeHHe pacTAruBaloliero KOHIEH-
caTopa B KOHTYD TOTOBOrO NPHEMHHKA HECKOJbKO YBEJHUYHBAET MHHH-
MaJbHYI0 €MKOCTb KOHTYpA, YTO MOKET NPHUBECTH K HAPYUIEHUIO HAayaab-
HOM peryadpoBKHU. I103TOMy INpH yCTaHOBKe pacTsIrHBaloliero KOHAeHca-
TOpa MOXKeT norpeboBaTtbcsd HeOoJbllasi peryJUpoBKa Ha BepxHed ya-
CTOTe JHanasoHa.

BMecTo pacrsaruBampllero KOHIAEHCATOpa MoxKeT ObIThb HCIOJB30OBaH
BapydKam, npeiCTaBJASOIINA co00H chnelnydaJbHO CKOHCTPYHPOBAHHBIN
IHOJ, eMKOCTh KOTOPOTO MOXKeT MEHSATbCA B LUHUPOKHUX Mpelenax B 3a-
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BHCHMOCTH OT NPUJOXKEHHOro K HeMmy HanpsiKeHusi. U3 rpadukos, npu-
BeJleHHbIX Ha PUC. 6, BUOHO, YTO C YyBEJHYEHHEM HNPHJOXKEHHOro K Ba-
pUKany HanpsKeHuss eMKOCTb ero yMmeHpliaercs. OCHOBHBIMH mNapaMer-
paMH BapHkKamna SIBJSIOTCS. HOMHUHAAbHAsA eMKOCTb Cyoym NMPH HOMHHAJD-
HOM HanpsKeHHH cMelleHusds Ucy.w, MakcuMaJsbHasti Cyaxe.p U MHHH-

8-
S 40

Emrocme Bapurana,
Qo
S S
-

o 10 - — -

o R
0l 20 4l 6
UCMH U UZ

Hanpaxenue na Bapuxane, &

Puc. 6. XapakTepucTHKU BapH-
KaloB.

KpuBass | — Oans1 BapHKanoB THI3

J901A u 1901B: xpuBasgs 2 — nJjda Ba-

pukanoB Ttuna JI901B u 901T': kpu-

Bad 3 — mis BapHkanoB TtHmna J(90110
H [90IE.

MaJbHaA Cyypu.s3 €EMKOCTH NPH COOT-
BETCTBEHHO MHHHMAaJbHO H MAaKcCH-
MaJIbHO BO3MOXKHBIX HaNpsaXeHUsAX
CMellleHHsI W OOpaTHbIH TOK [46p.
OCHOBHBIE 3NEKTPpHYECKHEe MapaMer-
pol BapukanoB Ttuna Jl901 npuse-
neHnl B T1aba. 1.

[Ipuy pabore B cxeMe B Kaye-
CTBe KOHAEHcaTtopa MNepeMeHHOH
eMKOCTH BapHKall [oJi)KeH ObIThb
BKJIIOUEH TMOJAPHOCTbIO, OOpaTHOHU
10 OTHOLIEHHIO K YKa3aHHOH Ha ero
kopniyce. CxeMa BK/IOUEHHSI BapH-
Kana B KOHTYp rerepoJuHa IMpHUBe-
feHa Ha puc. 7. M3MmeHeHHe eMKo-
CTH Bapukamna U, cJedoBaTeNbHO,
MepecTpoKa 4YacTOThl TreTepoaHHa
IPOM3BOAATCA C TMOMOIUBIO Tepe-
MEHHOTO pe3ucTopa K, BKJIIOUYEHHO-
I'o0 Kak noreHuuomerp. IIpuseneH-
Hble Ha pHC. 6 THMOBLIE rpatUKH H3-
MeHeHUs eMKOCTH BapUKaIloB
JA901A — J901E B 3aBUCHMOCTH OT
[IPHJIOKEHHOTO0 K HHUM HaNpsKeHHs
ABAAIOTCA YCPeAHEHHBIMH H MO3TO-
MY MOIYT OBITb HCIOJIB30BAaHbBI TOJIb-
KO JJa TpUOJHKEHHBIX pacuyeToB.
B  [1eHCTBUTENBHOCTH  OTHAEJbHBIE

3K3eMIISIDbl BapHKamoB MOTYT OTJHYATbCS APYr OT JApyra no HOMH-

HajabHOH emkocTH 10 30% B Ty MM Apyrylo CTOpOHY, HO XapakTep U3-
MEHEHHs1 eMKOCTH B 3aBHCHMOCTH OT MNPUJONKEHHOrO HaMpsKeHus AN

HUX COXDaHseTcH.

[lonb3ysick npHBefleHHBIM THMOBBIM I'paHKOM, MOXKHO BHIGpATh pa-
Oouylo obsacTb nepecTpofiKM Bapukama. Tak Kak Tpe6yemMoe 1Js1 pac-

Ilapamerp

MakcuMaJibHOE Hamnpsi-

KEHHE CMEelIEeHUd, 8 80
O0paTHbli TOK, MKQ
(se Oosee) . . . . 1

HoMmunaaruasgs eMkoCTh

IpH Uew =4 8, ng |22—32|22—32 | 28--.38 | 286—38

Ko3(phHIeHT nepekphi-
THA 110 €MKOCTH . . 4
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TSXKKH NepeKphiTHEe MO eMKOCTH MaJjo, To pabouyio o6/acTh XesaTeJbHO
BbIOHpAThb Ha MOJIOTOM Yy4yacTKe XapakTepHCTHKH. [Ins Bapuxkamnos THMA
J1901A, H901B u 9011 pa6ouyio ob6sacTb MOXKHO BbIOpaTb B HHTEP-
Bajie HanpsixkeHHd ot 40 no 70 8, a nas BapukanoB tuna J1901b, 19011
n JJ901E — ot 25 no 40 8. B 3TOM HHTepBaJjie BhiOHpaeTCsi NepekpbITHE
Mo eMKOCTH Bapukana O0C u onpele]siioTCsl KpallHUe 3HAUeHHUs HanpsiKe-
HUH cMelleHuss U; u U, Ilone3sHo takXe no rpauKy OLEHHUTHL CPeAHIOI0
eMKocTb Bapukana C¢p.s, Ha BeJHUHHY KOTO-
pOH cJieyeT YMEHbUIUTh MHUHUMAJIbHYIO €M-
KOCTb KOHTYpa.

[To Hanpsixkenusm U; u Uy u Hanpsixe-
HHI0O HCTOYHUKA IHTAHHUSI MOXKHO pAaCCUHUTATH
NleJINTENb, COCTOSAIIMA H3 pPe3HCTOPOoB R, Ry H
R (puc. 7). Tok uepe3 nenuTesib MOKHO Bbl-
6patb 1—2 ma. OxoHuaTe/NbHBIH BbIOOD R; H
Ry nemnaercss npuH peryiupoBKe CXeMbl pa-
CTAXKHU. EMKOCTb pa3nejUTe/IbHOTO KOHJEH-
catopa C BoiGupaercss npuMepHo B 10 pas
Gosiblle eMKOCcTH Bapukana (100—200 ngy). Puc. 7. Cxema BKIoO-

Bapukan MOXeT ObITh BKJIIOUEH d€HHA  BapHKana.

B KOHTYp H  4Yepe3  yKOopauuBalolHH

KoHaencarop (uM Oyzner KoHieHcatop C). B 3ToM ciayuae mpenenbl H3-
MEHeHHsl HanpsiXKeHHsi Ha BapHKalle yBeJHuuBamwTCcA. EMKOCTb yKOpauH-
BAlOWEro KOHJAEHCaTopa paccuuThiBaerca no ¢dopmynae (6), Tak ke Kak
H B CJydyae C pacCTITHBAOIIUM KOHAEHCATOPOM.

HenocraTkoM cxeMbl pacTsAXKKH C BapHKanoM SIBJISIETCS YXYyAlLIeHHe
CTaOHJIbHOCTH 4YacTOThl reTepojHHa H3-3a 3aBHCHMOCTH €MKOCTH BapH-
Kana OT H3MEHEHHUSI NMHUTAILIEro HafpsiKeHHs.

Pactsi)kka BHYTPH LUUPOKOIO /mMana3oHa MoOxKeT OBbITh BHINOJIHEHA
U NPH NOMOILU Jpoccesss C U3MEHsIeMOH HHAYKTHBHOCThbIO. CxeMa Takoi
PACTSI)KKH TMpelnesibHO [MpocTa: JApoccesb C MAarHUTOAH3JEKTPHUECKHM
CepAeYHUKOM BKJIOYAIOT MapasjenbHo KaTylke HHAYKTHBHOCTH KOHTypa
rereponuHa. ViaMeHsisi nosoxKeHue cepledHuKa B Apoccese, H3MEHSIOT ero
HHOYKTHBHOCTb, a CJeJNOBaTe/IbHO, W HHAYKTHBHOCTb BCero KOHTYpa.
DTO MPUBOAUT K H3MEHEHHIO 4acTOThl rerepoarHa. [as Toro 4tobnl B Ta-
KOH cXeMe OCTaBUTb MOUYTH HEH3MEeHHOH HHAYKTHBHOCTb KOHTYDHOH Ka-
TYLUKH, T. €. OCTaBUTh NPAKTHUYECKH TOH XKe 4acCTOTy reTepoaHHa, HHAYK-
THBHOCTb JApoccessi A0/¥KHA ObiTb BO MHOT'O pa3 0oJiblile, YyeM HHIYKTHB-
HOCTb KOHTYPHOH KaTyIUKH. Fl3BecTHO, 4TO HHAYKTUBHOCTH Ly napaJ-
JeJIbHO COeIHHEeHHBIX Apoccensi Lyp U KOHTYPHOH KaTYyWIKH L paBHa:

K KoHmIYDY +

OueBnpgHo, uto ueM Oosblue L;p, TeM OauxKe 3HaueHue Ly kK L. Ilpak-
THYECKH HHAYKTHBHOCTb Jpoccensi Lypp BoibHpaoT B 10—20 pa3 GoJblie
HHAYKTHBHOCTH KOHTYDHOH KaTylUKH L. YBeJnueHHe 4YacTOThl TeTepo-
IMHa, BbI3BaHHOE YyMeHblleHHeM HMHIYKTHBHOCTH KOHTypa 3a CYeT BBe-
JEeHUsl HApoccetisi, MOXKHO CKOMIeHCHpoBaTh JHOO HAaCTpPOHKOH ceprey-
HHKOM KOHTYPHOH KaTyUKH, JIMOO yBeJiHUueHHeM uyucaa ee BUTKOB. [loj-
CTPOHKA KOHTypa TMNOACTPOEUYHBIM KOHAEHCATOPOM HJU BBeJeHHEM
NOTOJNIHUTEJIbHOTO KOHAEeHcaTopa NOCTOSIHHON €MKOCTH Bhbi3biBaeT H3MeEHe-
HHE TePeKPhITUSA JHalma3oHa H HEKOTOpoe HapylleHHe COMpPSIKEeHHs Ha-
CTPOMKH BXOJAHOTO ycrpoHcTBa M rerepoauHa. llostoMy mnojacrpoHka
KOHTypa rerepoiWHa KOHIEHCAaTOPOM HexXeJjaTeJbHa.
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BesqnunHa nepecTpOMKH reTepoinHa mno uvacrote Af aga paccma-
TPUBAE€MOH CXeMBl, KaKk U B MNpPeAbIAYyUIHX Cay4yasiX, He JNOJKHA NPEBHI-
mwartb 1,0% oT BepxHeHd 4acTOThI AMANa30Ha fmaxe. Heo6XoouMoe IS
PacTsdXKKH H3MeHeHHe HHIAYKTHUBHOCTH pApoccenss ALyp,, BbIpa)KeHHOE

B MpOLEHTaX MO OTHOILUEHHIO K HHAYKTHBHOCTH Apoccensi Lyp, MOMXKHO
paccudTatb no ¢QopmyiJie

AL A
an . 10004 =< 2 '——i— . 1009/,
AP

MaKC

rne Lpp — MHAYKTHBHOCTbL APOCCEJSl NMPH CPeJHEM TMOJIOXKEHHH ero cep-
NeYHHKaA.

Ilns cnyuasi, korna Af=0,12 Mey u {umaxc=12 Mey,

AL, 0,12
L:}‘: - 100% == 2 —75—+ 100 = 2%.

OCHOBHBIM TMPEUMYUIECTBOM PacCMOTPEHHOH CXeMbl PAaCTSIXKH BHY-
TPH ILUHPOKOI'0 J[AHana3oHa SBJAAETCA MaJjoe H3MeHeHHe BeJHUHHDI
PACTSIXKKH TIpU TepecTpoHKe MPHUEMHHKA OT BbICOKOYACTOTHOH K HHU3KO-
4YaCTOTHOM YacTH auamnasoHa. Ecau B npenpiayuied cxeMe C NOACTPOeU-
HbIM KOHJIEHCAaTOPOM BeJIHUHHA PacTsaXKH MeHsercss ot 120 nmo 3,2 keu,
TO B CXeMe C JpoccesieM BeJHYMHA pacTAXKH MeHsercss ot 120 no
35 Key mpu Tex XKe rpaHuunax avanasona (12— 3,5 Mey).

HenoctaTKOM cXeMbl PacCTSIKKH C JapocceneM sBJseTcsl HeoO0XoH-
MOCTb H3rOTOBJEHHS JApoccetsi 00/bIIOH HHAYKTHBHOCTH C MaJiod CcoO-
CTBEHHOH eMKOCTblO. Jlpoccesb a0JKeH ObITh HAaMOTAaH Ha IOJIOM Kap-
Kace, MO3BOJIAIOLIEM MNepeMelllaTh BHYTPH ero ¢eppHTOBBIM HJIH KapOo-
HUJbHBIH cepleuyHUK. CepaeyHUK apoccesnsi N0JKeH ObiTb MeXaHHUYeCKH
CBSI3aH C PYYKOH MOACTPOUKH, BbIBEJEHHOH Ha NepeaHIO MaHe/Jb NPHEM-
HUKA. YTOO6BH MOJYYHUTH MAaJyI0 MJOTHOCTh HACTPOMKH PYUKOH PaCTAXKKH
NIpH MaJOM H3MEHEeHHH HHIAYKTHBHOCTH [ApOCCe/isi, NMPUXOAUTCHA YCJIOXK-
HATb BCIO KOHCTPVYKIHMIO. boJsblliHe pasMepsl ApOCCesiss U CJA0KHOCTh KOH-
CTPYKLHH 3aTPYAHSAIOT YCTAHOBKY JApOCCeJiss pPAAOM C KOHTYPHOH Ka-
TYIIKOH rerepoauHa. Heo6xomuMmasi BesHYUHA NepPeCTPOMKU HHAYKTHUB-
HOCTH JApoccensi noabupaeTcss ONBITHBIM NYTEM.

9. PACTSOXKA BHYTPU LWIMPOKOIoO KB AMAMA3OHA
B NMPUEMHUKE C [ABOMHBIM TNMPEOBPA3OBAHMEM YACTOThHI

PaBHOMepHYIO pacTAXKy B Jiio6oH Touke WHpokoro KB auanasona
MOXXHO TOJIVUHTL B TNpPHEMHHKE C ABOHMHBIM MNpeoOpa3oBaHHEM 4YacCTOTHI,
CCJH TepecTpaMBaTh YacTOTy BTOPOro rerepoauHa B INOJOCe MPOMycKa-
HHSI YCHJIHTEJIS nepBOH npoMexXyTouHod uvactorel (nepsoro YIIY). Ilpu
3TOM HACTpPOHMKA NpPHEMHHMKa Ha HHTepecYyiolIHH yuacTok wWHpokoro KB
jHana3oHa OCVIIecTBJsAeTCs, KakK oOBbIUHO, C MOMOLUBIO KOHAEHCaTopa
nepeMeHHOH €eMKOCTH BXOJHOTO YCTPOHCTBA H INepBOro reTepoaHHA.
KOHTYpPH BXOJQHOT'O YCTPOMCTBA H I'eTepPOJHHA COMPsiKeHbl MeXAY co0oH
NJISI TIOJIYUEHHUS] TOCTOSHHOro 3HadeHus 4actoTel mnepsoro YIIY. Kak
npasujio, nepBuil YIIU nnss KB npueMHuka ¢ ABOHHbLIM npeoOpas3oBa-
HHEM YacToThl paboraer Ha wacrorax ot 1,6 mo 5,5 Mey ¢ nonaocoH
nponyckanusi 100—200 key. Ilpu sTOM B nojoce mnponyckaHHs Mep-
poro YIIY yknanwiBaercsi 6oJiee gecATH CTAHIMH,

YcusuTeab BTOPOH NPOMeXYTOUHOH dactoTel (Bropod YIIY) pabo-
TaeT Ha yacrotax 100—120 key uan 465 key U HMeeT Y3KYIO MOJOCY
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nponyckaHusa okoJo 10 xey. Tak kak Btopou ¥YIIU yskonoJiocHslii, TO,
nepectpauBasi BTOPOH TreTepoaHMH, Mbl MOXeM BbIOpaTh JilOGYIO CTAHLHUIO,
HaxoAsIyIocs B noJjoce nponyckaHusi nepsoro YIIYU. Baaronaps stomy
pacTsaXkkKa B Ji000d Touke WHpokKoro KB amanasona moayuyaercsi paBHO-
MEPHOH BO BCEH [O0JioCe MNepeKkpbiBaeMbiXx yacTtor. KpoMe TOro, mpuem-
HUK C JBOHMHBIM MNpeoOpa3oBaHUEeM YaCTOThl MO3BOJISIET MOJYYHTb XOPO-
mee ocJsabneHue 3epKaJjibHOH NOMEXH H BBICOKYIO H30HPaTeJbHOCTb IO
cocelHeMYy KaHaJy. B TakoM npHeMHHKe MOXHO He 100HBaTbCsl BBICO-
KOM u30UpaTeNnbHOCTH BXOAHOro ycrpoucrsa. OnHAKO KOHCTPYHPOBa-
HHEe TpUEeMHHKA C ABOMHBIM npeoOpas3oBaHHEM 4YacCTOThbI MOJ CHJAY JHIIb
KBaJUPHIUPOBAHHOMY DPaJAHOJIOOHTEJII0O H3-3a CJOMKHOCTH CXeMbl H KOH-
CTPYKUHUH NMPHUEMHHKA. ~

[naBa TperThb s

OCOBEHHOCTU NMPOEKTUPOBAHMA BY TPAKTA
NMPUEMHUKA C PACTAHYTBIMU BUATTASOHAMM

KoHcTpyHpoBaHHe NPHEMHHKOB C pPAacTSAHYTHIMH JHamnma3oHaMH HMeeT
CBOH O0COOEHHOCTH, KOTOpbIE HEOOX0AHMMO pPacCMOTPEeTh Npexae, yeM IPH-
CTYnaTb K BBIOOPY KOHKPETHOH CXeMbl NMPHEMHHKA H ee pacuyery.

10. NIPUMEHEHUE DOUKCUPOBAHHOMN HACTPOUKU KOHTYPOB
U BOMPOCHI COMNMPSAXEHMA

Ha pacrdaHyTeiX AHanasoHax IUHPHHA JWana3oHa, KakKk TMpaBHJoO,
3HAYUTEJIbHO MeHbllle -CpelHEeHd YacTOTHl JHana3oHa H MNPUOJHIKEHHO
paBHa ILUUPHHE MOJIOCH NMPONYCKAaHUSI KOHTypa cpelHero kKauecrsa (T. e.
HMewllero A100poTHOCTE 0K0JiI0O 50). ITO AaeT BO3MOXKHOCTb OTKa3aThCHl
OT HAaCTPOMKH BXOAHOro ycrpoucrsa uad ¥YBY ¢ nmoMolupio KOHOeHca-
TOpa NepeMeHHOH EeMKOCTH, MPUMEHUB KOHTYpPbl ¢ (HUKCUPDOBAHHOHU Ha-
CTPOMKOH Ha CpeJHHEe YacTOThl JHamnasoHoB. B 3ToM cjayuyae HacTpoHKa
NpHEMHHKAa Ha NPHHHMAaeMylo CTAHIHIO OCYLIECTBJISAETCA TOJBKO C TMO-
MOILIbIO CEeKIIUH KOHIeHcaTopa NnepeMeHHOH eMKOCTH rerepoauHa. I[lpwu
3TOM JOCTHUraeTrcss 3HauHTeJbHOe VIHpPOLLeHHe CXEeMbl U KOHCTPYKUHHU
NMpUEeMHHKA.

[IpuBenem npumep. [lpeamosiokuM, 4UTO pacTsardiBaeMbld AHana3oH
Jdexut B uHTepBane 11,7—I11,9 Mey (25 m). Cpennss yacrora auamna-

30Hd
o4 fuue 11,9 11,7
@i%.i&l:-———'g——'_—:: 11s8 Mzu'

fcp,%

OnpenenuM, Kakyro AJO0OpPOTHOCTb AOJXKEH UMeTb KOHTYP, YV KOTOPOTO
noJioca nponyckanusi 2Ay no ypoBHIO 0,7 OT pe3oHaHCa paBHA ILIHPHHE

aunanasona (200 xey)

YTO COOTBETCTBYeT AOOPOTHOCTH KOHTYpa cpelHero KadecrBa. Ha TakoM
KOHType Halpsi)keHUe CHTHAJOB, PAcCMNoJiOXKEHHbIX Ha Kpasx jAHanas3oHa,
Oyner Ha 309% MeHblle, yeM HampsXeHHWe CHTHAJNA, pPacloJOXEHHOro
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B CepellHHEe aHMana3oHa. JTO He JaeT CYLUIeCTBEHHOro YXVIILEeHHs YyB-
CTBHTEIbHOCTH. YHeM MeHblle [IHUPHHA pacTIHYTOro JAHama3oHa [o

CPAaBHEHHIO C €ro cpejled yacTOTOH, TeM MeHblle H3MeHSeTC Hamnps-
JKellHe Ha KOHTYpe B mpejenax AHana3oHa npu OJHOH M ToH ke H06GPOT-
HOCTH KOHTYpa.

[lo npuBemeHHbiM coolpaXeHusiM NpUMeHeHHe (DUKCHUPOBAHHOH Ha-
CTPOHKH ONpaBJdaHO B TeX CjayuyasX, KOria IIMpHHA AMaANaszOoHa COCTAaB-
aser 2—2,50% 0T cpenHed yacToThl AManasoHa. dTo TpebyeT HCMOJb30-
BalHsl ONMHOYHBIX KOHTYpPOB, HMeomHuX no6porHocth 40—50. Ecnn pac-
YET TMOKa3biBaeT, YTO BBeJeHHe (UKCUPOBAHHOH HACTPOHKH Tpebyer
H3-3a 0O0JIBIIOM TNOJOCHl MPONYCKAHHSA NPHMEHEHHS] KOHTYPOB C HH3KOH
no6porHoctio (20—30), To nenecoobpasHee HCMIONb30OBATh CBA3aHHBIE
KOHTYpbl (MnoJiocoBele GUAbTPBEI) ¢ (HKCHPOBAHHOH HACTPOHKOH H CO
CBsI3bI0 OoJiblie KpHUTHUecKOoH (daktop cBsizu Goabme 1).

(CBsi3aHHbIC KOHTYpPbl NPH CBA3W Oo0Jblle KPHTHUYECKOH MO3BOJISIIOT
MOJIYYHTb CPaBHHUTENBHO OOJIBIIYIO MOJOCY NPOMYCKaHHSI NMPH HECKOJbKO
O6nblIeM Ko3(hdUUHEHTe Mepenaud, 4eM OJHHOYHBIE C TOH XKe MOJOCOH
H TOH Xe€ 4yacTOTOM HacTPoHKU. PaKTOp CBSI3H B TAKHX KOHTypax cCJie-
nyer BoiOHpaTh B npenenax 1,8—2,2. [lpuMenenHe cBSI3aHHBIX KOHTYPOB
yayyqiiaer H H30upaTesbHOCTb MpPUHEMHHKA M0 3€pPKaJbHOMY KaHaJgy.
Eciu npuMeHsieMble KOHTYPHI HMEIOT BBLICOKYIO JOOPOTHOCTb H INHPHHA
HX TI0JIOChl MMpONMycKaHusi yxKe TtpebyemMon MAJs1 (PUKCHDOBAHHOH Ha-
CTPOHKH, TO MOKHO NPHUMEHHTb IIYHTHPOBaHHe KOHTYpoB. OJHaKo
HCIOJb30Balle TAaKHX KOHTYPOB BO BXOAHOM YCTPOHCTBe HeH30eXHO
YXyALIQeT YYBCTBUTEJABHOCTh TNpUeMHHKA. OHO TeM OoJiee 3aMeTHO, UEM
CHJIbHee INYHTHPOBAHHE KOHTYPOB. 3HAaueHHE IIYHTHPVIOILEr0 CONPOTHB-
JEHUs NJs1 OJHHOYHOTO KOHTypa MoxKeT OBITb onpejeseHo no dopmyiJie

_\ . 159
Ru ™= ~C(2AF —2A7,) °

rne Rm — CONPOTHBJIeHHe WIYHTA OJAHHOYHOTO KOHTYpa, KOM;
C — nmosiHasi €MKOCTb KOHTypa (BKJOYasi NapasHTHYIO H MeX-
3JIEKTPOIHbIE €MKOCTH ), na;
2Af — TpebyeMasi nmoJjioca mpomyckaHHs KOHTypa, Mey;
2Afo — H3MepeHHass DoJioca TMNPONYCKaHHSI HeIIYHTHPOBAHHOT'O KOH-
Typa, Mey.

[lIyuTupoBaHne cBfI3aHHBLIX KOHTYPOB MAJS pacIIHPEHUS TOJIOCHI
MPONYyCKAHUS NPHUBOAUT K H3MeHeHHI0O (OpPMBI PE30HAHCHOH XapaKTepu-
CTUKU. [l CcOXpaHeHHs] HeW3MeHHOH (OPMBI PE30HAHCHOH XapaKTepHu-
CTUKH NMpHU nojbope CONPOTHBJIEHHMH WWIYHTOB HeOOXOAUMO OJHOBPEMEHHO
H3MEeHATb KO3(PdHIUHEHT CBSI3H MeX 1y KOHTYpaMH. 310 HaunboJee npocTo
OCYLLUEeCTB/ASETCA B CBfI3aHHBIX KOHTYpax C BHELIHEH eMKOCTHOH CBS3bIO.

Kak yka3biBa/JioCchb BhIllle, NMPpUMeHEeHHEe KOHTYPOB ¢ (DUKCHPOBAHHOH
HAaCTPOUKOH B NpPHEMHHKE C pACTSHYTBIMU JHana3oHaMH He Bcerjia BO3-
MOXKHO. DTO OTHOCHUTCH K TeM cJaydasiM, Korja MHUpHHA AHana3oHa Co-
craBJysgeT OoJiee 2,0Y% OT cpenHed yacTOTHl aAuanasoHa (aHama3oHn 80,
49, 41 m u np.). [as pabGotel B 3THX AHana3oHax MPUXOAUTCA KOHTYP
BXOOHOro ycrpoucrsa (¥YBY) penath nepecTpauBaeMblM ¢ MOMOILIBIO
KOHJeHcaTopa nepeMeHHOH eMKoCTH. OUeBHIHO, 4TO KOHTYPHl BXOJHOIO
ycrporictBa (¥YBY) u rerepoanHa nonaKHbl ObITh conpsizKeHbl. Kak yka-
3biBaJioch B I'JI. 1, TOuHOe compsikeiline KOHTYPOB B TpeX TOUYKAax JHUa-
na3oHa HeoOXOAWMO Ha MJIHHHBIX H CPeAHUX BoJHaX H B LIUpokoM KB
aHamnasoue,

24



Ha pactaHyTbiX JauanasoHax, rje mnoJoca npomyckaHHsi KOHTypa
BXoaHOro ycrpouicrsa (¥YBY) HeHamHOro MeHblle INHPHHBI [AHana3oHa,
B OOJIbIUUHCTBE CJy4yaeB JOCTATOUYHO MOJYYHUTH CONpsixKeHHe KOHTYPOB
TOJIbKO B cepeauHe auanasoHa. [Ias npuanaszoHa 80 m (3,0—4,0 Mey),

mupuHa Kotoporo 500 xey, conpsixkedne HEOOXOAHUMO BBINOJHATL B TPEX
TOYKaX.

11. BXOAHOE YCTPOMUCTBO

OCHOBHBIM Ha3HauyellueM BXOJHOro YCTPOHMCTBA SBJSETCS nepejaua
HanpsixkeHusl CHrHaja Ha nepBbiM kackan npuemiuka (YBUY uau npe-
ob6pa3zoBartesb). [l NOBBLIIIEHHS YYBCTBHUTENAbHOCTH INPHEMHHKA HeoO0-
XOOUMO, YyTOObI Mmepejaya HanpsixKeHus U3 alTeHHb! Obljia HaHOOJBIIEH.
K stoMy cjlienyer CTPEeMHTbCS M C TOUKH 3PEHHUS BbigeJeHHd CHrHaJja
HaJ YPOBHeM BHYTPEHHHUX MoMeX (LIyMOB) NpHEMHHUKA.

Puc. 8. CBsi3b aHTeHHBI C KOHTYPOM.

a — HHAYKTHBHAsT ¢ OONHHOYHBIM KOHTYpPOM; 6 — eMKOCTHas
C OIHHOYHBIM KOHTYPOM;, 8 — HHAVKTHBHAS C [10JOCOBLIM
GOUABTPOM; & =— €MKOCTHasl C IOJOCOBLIM (PHIBTPOM.

PaccmMoTpuM faBe cXeMbl CBA3H BXOAHOIO YCTPOHCTBA C AHTEHHOH.
B BemartesnbHbix npHemMnukax Ha KB namanasonax nauGoJsibliee pacrpo-
CTpaHeHHe TMoJIyuHJia OJHOKOHTYpHad CcxeMa BXOJHOrO YCTPOHCTBA
C HHAYKTHBHOH CBSI3bl0 AHTEHHBI C BXOAHHIM KoOJieOaTeJbHBIM KOHTYPOM
(puc. 8,a). OCHOBHLIM ee HOCTOUHCTBOM HApPALY C MPOCTOTOH HCIOJHE-
HUS gBJISIETCS XOpolllass paBHOMEPHOCTb Iepelauyd HamnpsixKeHUuss Ha BXOJ
YBU wuau npeobGpa3oBartessi MNPH MnNepecTpodKe BXOAHOIO YCTPOHCTBA
B npejesax IIUDOKOI'0 jJHana3oHa 4acTorT.

CxeMa BXOJHOro VYCTPOHCTBA C EMKOCTHOH CBS3bI0 C AHTEHHOH
(puc. 8,6) B BelllaTeJbHBIX MPUEMHHKAX TNPHMEHSAETCS 3HAUYHTEJbLHO
pexke, TaK KakK HepaBHOMEDHOCTh Illepejaud HanpsiKeHus, CBOHCTBEHHAA
3TOH cXeMme, B IIHPOKOM JHanasoHe uacTOT OueHb Besauka. s npu-
eMHHKA C pPacTAHYThIMH JHama3oHaMHy 3TOT HEJOCTAaTOK He HMeeT
MPpaKTHYECKOr0 3HaueHHsI H3-3a MaJoro mnepekpbiTHsi mo yacrote. Ilo-
3TOMY cXeMa BXOAHOrO YCTPOHCTBA C eMKOCTHOM CBSI3bl0, TAK XKe Kak
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H cXeMa C HHIAYKTHBHOH CBSI3bI0 C AaHTEHHOH, MOXeT IUHPOKO HCMOJb30-

BAThCH AJS NMpHEeMHHKAa C pacTaHyThiMH KB nnanasonamu.
B cxeme ¢ eMKOCTHOH CBf3bI0 C aHTEHHOH €MKOCTb KOHJeHcaTropa

cBsi3H Ccp o Ang KB nuanasonoB BuiOHparoT oT 10 go 30 ng. MeHnbiuee
3HaueHUe eMKOCTH CBfI3H BhIOHpaeTcs aJisi 6oJiee BBICOKOYACTOTHLIX JHa-
nasoHoB. Majasi eMKOCTb CBSI3H NPUBOJAMT K YMEHbIUEHUIO Meperay’ Ha-
NpsiXKeHUsl CHrHaJjla W3 aHTeHHbl B KoJsiebaTesqbHbBIH KOHTYp. boJsbinasg

eMKOCTb XOTHl M YBeJHUHMBaeT TMepefauyy HanpsXKeHUs CHIHajla, HO
nejaeT HacTPOHMKY BXOJHOIO YCTPOHCTBA 3aBHCHMOH OT napaMeTpoOB
aHTEHHBLI, T. €. B MEPBYIO oyepeab OT €€ €MKOCTH.

Ecau npHeMHHK paccuuTaH Ha paboTy C onpenesieHHOH aHTEHHOH,
eMKOCTbh KOTOpPOH H3BECTHA UJIH MOXKET ObITb H3MepeHa, TO €MKOCTb KOH-
neHcaTopa CBs3M MoXeT ObiThb yBenuWyeHa. EMKOCTb aHTEHHBI, MOCJE0-
BaTeJbHO COedUHEHHasi C e€MKOCTbI0 cBSI3H (¢p.a, AOJI’)KHA YUHTHIBATbCA
Kak 4acTb eMKocTH KoHTypa. Ecam C;p.a MeHnbile 30 ng, TO MOXKHO
VUUTBIBATb TOJIBKO ee. CaM KOHTYpP BXOJHOIO YCTpPOHCTBa MOXeT OBIThb
clesaH nepecTpadBaeMblM WJIH ¢ (UKCHPOBAHHOH HAaCTPOHKOH B 3aBH-
CUMOCTH OT IUMDHHBI pacTArHBaemMoro JAuanasoHa U A0OPOTHOCTH KOH-
Typa (cMm. § 10).

Ecau Bo BXOZHOM ycTpoHcTBe HeOOXOAHMO MNPHUMEHHTb MNOJOCOBOH
(GUJILTP, TO NEPBHIH KOHTYpP €ro CBf3bIBAIOT C AHTEHHOH, a BTOPOH —
C yIpaBJidiolled ceTKoH nepBoi Jamnbl npueMHHKa. CBfI3b MEPBOTr0 KOH-

Typa C aHTeHHOH MoxXer ObITb KakK HHAYKTHBHOH (puc. 8,8), Tak H
emkocTHO# (puc. 8,2). Cam moJocoBoil puabTp HauboJjsiee MPOCTO MONKHO
BLIMOJHUTL 1O CXeMe C BHeIlHeH eMKOCTHOH CBf3blo. B 3TOoM cayuae

CBA3b MeXKJY KOHTYPAMH HEC/JOXKHO pacCuyuTtaTth Nno Qopmy.e

p=~kQ,

rie p=1,8+2,2 — dakrop cBA3M;

R — KO3 OdHIUEHT CBA3MU;
Q — LOOPOTHOCTb pPACCUMTHIBAEMOro OJHWHOYHOTO KOHTYypa, BXOAA-

lero B noJgocoBoi ¢uapbrp (06a OAHHOYHBIX KOHTYypa OJHHA-
KOBbl MO JOOGPOTHOCTH);

Cos

L ]

VCiC,

]
n——

rpe Ccp — eMKOCTb CBSI3H KOHTYpPOB, na;
C; u Cy— eMKOCTH OJHHOUYHBIX KOHTYpPOB, BXOASMIUHX B [OJOCOBOM
bUunbTp, NAP.
Eciu C,=Cy,=C, T0

CCB
k=1

3Has fep pacrAruBaeMoro navana3oHa U BeiOpaB 2Af BxomHoro

yCTpOHCTBA, JierkKo omnpelenutb Q=f¢p/2A]. 3anaBuuch BeauuuHo# P,
MOXHO onpenenutb k. 3Has BeqanuuHnl B U C, jgerko ompenenutbh Ces.

Cienyer yuuThiBaTh, YTO 3aTyXaHHs, BHOCHMble aHTEHHOH B NepBHIH

KOHTYP H J1aMNOH BO BTOPOH KOHTYp NOJIOCOBOI'O (DHJIbTPA, Pa3JHYHHI.
[losroMy u myHTHpYIOIHE CONMPOTHBJIEHUS], €CJH OHH HEOOXOMHUMBI, AJS

MEPBOTO H BTOPOI'0 KOHTYPOB pasJUyHbl. TOUHBIE 3HAYEHHS ILIYHTHPVIO-
[MHX COMPOTHUBJIEHHH H €MKOCTH CBSI3H OIMNPEHREJIAITCS OMNBITHBIM NYTEM

B Mpoliecce HACTPOHKH BXOJHOro0 YCTPOMCTBA.
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12. YCUIIUTEND BbICOKOU YACTOThLI

bONBIINHCTBO NPHEMHUKOB CpeHed W HH3KOH UYYBCTBHTEJbHOCTH,
K KOTOpBIM oTHocsitca npueMHUKH Il w IIl kmaccoB, He uMeeT Kackajna
yCcHJieHusl BbICOKOM yactoThl (¥YBY). IlpuunmHolr sToro dasjsiercs
B OCHOBHOM CTpeMJIEHHE YINPOCTUTbL U yAelleBUTL npueMHHK. YBUY no-
3BOJISIET 3HAUUTEJbHO MNOBBLICHTH YYBCTBUTEJBbHOCTb npHeMHHUKA. [IpueM-
HHK, 00/nanamllii BbICOKOM UYYBCTBHUTEJbHOCTBIO, CnOocoO0eH MNPHHHMAThH
OueHb cJabble CUrHaJibl H BbIJCJATh UX Ha doHe noMex. IToMexu moryr
ObiTb KaK BHEIUHHMMH, BO3HUKAIOWIUMU BHE MNpPUEMHHKA (CHTHAJABl JpY-
rMX PaauoCTaHIUH, aTMocdepHble pas3psijibl, NOMEXH, CO31aBaeMbie IIPO-
MbILIJIEHHBIMH YCTAaHOBKAMH H Ap.), TaK U BHYTPEHHHUMH, BO3HHKAIOIIUMHU
B CaMOM MpuUeMHHKe (cOoOCTBeHHble ILIYMBbI NMPHEMHHKA).

Ha /IB u CB nuamasoHax OCHOBHBIMH BHJAAMH IOMEX SABJAAIOTCA
BHelIHHe noMexu. IlosToMy yayumesdue mnpuema, AOCTHraeMoe Ha 3TUX
AHanasoHax NnpH BBedeHHH B npueMHHK YBUY, HeBeJHKO, TakKk KakK IIO-
BhilleHHe YyBCTBHUTEJBHOCTH IMPpHEMHMKA paBHbBIM o0pa3oM BJuseT Ha
[I[pHEM CHTHaJla U BHellHeH TNOMEeXH.

B KB numanaszone ypoBeHb BHEIIHHX NOMEX CPaBHHUTEJbHO HEBEJIHK,
H MO3TOMY OCHOBHBIM BHMJOM NOMeX B 3TOM JHana3oHe SBJASIOTCS COO0-
CTBeHHbie LIyMbl NpuUeMHHKA. OCHOBHLIM HCTOYHUKOM IIYMOB B NpHEM-
lHHKe SIBJSEeTCS1 ero mnepsas JiaMmna, TaK KakK ee IIYyMbl YCHJHUBAaIOTCA
GoJblue, yeM INyMbl nocJjenyroiux namn. IlostoMy coBcemM He 6e3pas-
JHYHO, KakKag JaMIa CTOHT Ha BXOje MPUEMHUKA H B KAKOM pexXHuMe
oHa paboraer. HaubGonbluuid 1WIyM CO3AAIOT MHOTOCETOUYHBIE JIAMIBI —
FCKCOJbI, FenTOAb H Ap., paborawiude B pexume npeobpasoBaHUs ua-
CTOTHl. 3HAYUTEJbHO MeHbllle IUYMST TMEeHTOAbI, ellle MeHblle TPpHOMIHI.

BaxXHo moauepKHYThb, 4YTO YypPOBE€Hb llyMa, CO374aBaeMOro JaMIIoH,
paGoTalolleii B pexkuMe npeoOpa3oBaHUs YacTOThl, GoJiblle, UeM Yy TOH XKe
namnel, pa6Gorawolieli B pexHMe YyCHJIeHHs] BbICOKOH yactoTol. Ilo stom
npyuuuHe Kackaj ¥YBUY, nmocraBseHHbll nepen npeobpasoBaTtelieM, 3HAUH-
TCJALHO CHHXKaeT coOCTBeHHble ILIYMbI NPUEMHHUKA OTHOCHTEJIbHO IPHHH-
MJdeMOT'0 CHrHaJia, B pe3yJbTaTe 4Yero IMOBBLIIAETCHA YYBCTBHTEJIbHOCTD
npueMHuka. Beenenne YBU, uMmemoliero cBoid pe3OHaHCHBIM KOHTYp, MO-
MUMO NOBBIIIEHHS YYBCTBHTEJbHOCTH, MO3BOJISIET YJAYUYIUHTb U30HpaTelib-
HOCTh NpPHEMHHKAa IO 3epKajbHOMY KaHanay. Ecan ke YBY oxBaTuThb
LCMbI0O aBTOMAaTHueckod peryanpoBku ycuiaeHus (APY), Tto sdpdeKTHB-
HOCTh nelictBusg APY B npueMHHKe 3aMeTHO TMOBLIIIAETCS.

Bri6op cxemnl YBU npnsi nmpueMHuKa ¢ pactaHyTeiMH KB nmnamaso-
HAMH HeJb3sl [AeJaTh B OTpPbIBE OT CXeMbl BXOAHOI'O YCTPOHCTBA, TaK
kak BBegenne YBU cyxKaer nojocy nponycKaHHs BbLICOKOUAaCTOTHOHM 4a-
CTH NmpHeMHHKA. PaccMOTpHUM HECKOJIbKO BapHAaHTOB MOCTPOEHHST BXOM-
Horo ycrpoicrsa u YBUY.

B cxeme Ha puc. 9, KOHTYpH BXOAHOro ycrpoicrea u YBY nepe-
CTPAMBAIOTCS MO JAHANa3oHy ¢ MOMOIIbI0 KOHAEHCAaTOPOB IepPEMEeHHOH
cmkoctH C; 1 Cy. DTOT BapHaHT CXeMbl IIUPOKO NMPHUMEHSETCS B Bella-
TeAbHbIX NPHEeMHHKax, uMmewwnx YBY, u He TpebyeT cneunasbHOro pac-

CMOTpPEHHSI.

B cxeme na puc. 9,6 kouryp ¥YBUY nepecrpanBaercd C NOMOLIBIO
KoijeHcaTopa nepeMeHHOH eMkocTH Cp, @ KOHTYp BXOJQHOTO YCTPOHCTBA
uMeeT (DUKCHPOBAHHYIO HACTPOMKY. B 5TOM cJsyuae LIHUPHHA MOJIOCH! MPO-
nyckaHust BXojgHoro ycrpoicrBa u YBY poaxHa ObITb He MeHblle
WINPUHBI pacTArdBaeMoro nauanasona. IlepectpanBaeMblH KOHTYD pacciH-
ThIBaeTCsl KaK OObIUuHO M 00si3aTeJIbHO CONpsraercsi ¢ KOHTYPOM TIeTepo-
nitia. He uMeeT 3HaueHHs, Kyla NOCTaBUTh MepecTpaHBaeMbld KOHTYp —

3* 27



BO BxoaHoe ycrpocrBo uaH YBY. Onnako ycraHoBka mnepecTpauBae-
MOrO0 KOHTypa BO BXOJHOE YCTPOUCTBO IMO3BOJSIET MOJIYYUTb HECKOJbLKO
JY4YWYIO " YYBCTBUTEJbHOCTb IMMPHEMHHKA, TaK KaK 1oJioca MponyCKaHHS
TAKOTO KOHTypa MOXKeT ObiThb C/ejiaHa y:xKe H KOIP(PUUHEHT Mepepayu
OoJibllle, 4eM Yy KOHTYpa ¢ ¢HUKCHPOBAHHOU HACTpOUXOH. C KOHCTPYKTHUB-
HOU TOYKH 3pPeHUs mnepecTpauBaeMbid KOHTYp yaoOHee mocrtaButh B YBY
OsMXKe K TeTepoJHHy, TaK Kak
KOHJEHCATOP lIepeMeHHOH
eMKOCTH Yy HUX oOuuid. MoH-
Tax Ipu 3ToM Oyner ynaooO-
Hee, @ BO3MOXHOCTb BO3HHK-
HOBEHHS HelKeJaTeJbHOU Iia-
pa3suTHOH CBA3U MEXKAY CeT-
Kol H anoaom JaMmnn YBY
OyneT MeHblile.

B cxeme Ha pHc. 9,8
KOHTYpPbl BXOJHOIr0 YCTPOHCT-
Ba U YBY wumeror ¢ukcupo-
BAHHYIO HAacTpoOHKy. B 3toM
BapHaHTe Io0Joca MNpomnyckKa-
HUSI BBICOKOYAaCTOTHOH YacCTH
[IpHEMHUKA, onpepe/asieMas
000MMHU KOHTYpPaMH, JHOJKHA
ObiTb BbiIOpaHa pPaBHOU HIH
HECKOJIbKO 0oJiblie IUUPHUHBI
pacTsArMBaeMoro jauanasoHa.
UT0Obl BBIMOJHUTD 3TO YCJO-
v BHe, HeoO0XOoHUMO [oJoCy
¢, L2 ] I NponycKaHus KaXAoro KOH-

f :I' , Typa, €cJH OHH OJHHAKOBHIE,
¢/

» L,

s

cnenatp B 1,6 (wiaum Oogee)
pa3a 06oJibllle HIUPHHBLI Auana-

(, l
6/
30Ha. PacwupeHne mnoJoChH

Puc. 9. Bapuantei nocrpoenuss BU IPONYCKAHHSI KOHTYpa BXOJ-
TpakTa NpHeMHHKa npu Haauuun YBY. 516 yCTPOHCTBA MPUBOLHUT K

a — JABa OJXHMHOYHBIX IIepecTpaHBaeMbiX KOH- YMeHbIIEHUIO Mepemayd Ha-

Typa; 6 — nBa OJIMHOYHBLIX KOHTYpa, OJHH
H3 HHX C (HKCHpoBaHHO HacTpofikofi;  UPAXKEHHA CHIHa/lla M3 4H-

8 — JABa OJHHOYHBIX KOHTypa C (PpHKCHpPOBAH- TCHHBI Hd YOpdBJAKILVIO
HOH HaCTpOﬁKOI'fI; & — OAHH OIHHOYHBIA KOH- CeTKy nepBoﬁ JJaMIBbI aneM-

Ty O on Hacipoon. . CHPO"  HHKa, T. & K YXYALICHHIO UyB-

CTBUTEJIBLHOCTH. IDTO yXyAlle-

HHe 4YYBCTBUTEJNbHOCTH uya-
CTHYHO KOMIMEHCHPYETCS NPOCTOTON CXeMBl NpHeMHHKA. PaccMoTpeHHBIH
BapHaHT I[OCTPOEHHUA BXOAHOro ycrpouctsa U YBU HeunenecoobpasHo
NPUMEHATb B TeX cjayyadX, Koraa uiMpuHa AuamnasoHa cocranJsier 6oJiee
1,6% oT cpelHeill wacTOThHl AHanasoHa, T. €. Korja AoGpPOTHOCTb KaX-
10r0 U3 KOHTYPOB NPUXOAUTCH BLIGHpaTE MeHee 40.

B cxeme Ha puc. 9,2 UCNOJB3YIOTCSA MOJOCOBOH (DHJILTP H OJMHOU-
HblM KOHTYp. OAWH M3 HHUX YCTaHaBJUBAETCS BO BXOJHOM VYCTpPOMCTBE,
npyrod — B YBY. Takoe coueraHue naeT BO3MOXKHOCTh NOJYYHTL 6oJee
paBHOMepHOe YyCHJIeHHe TMNpPHU (GUKCHPOBAHHOHM HACTPOHKE KOHTYDPOB
B npenenax IHPHHBI Auanai3oHa. Ha puc. 10 usobpakeHbl pe3OHaHCHBIE
XapaKTepUCTHKH OJHHOYHOTO KOHTypa (KpuBas /) H moJiocOBOrO (HhHJIb-
Tpa (KpHuBas 2) u obmas (pe3yJbTHPYIOLLAN) XapaKTEPHCTHKA BXOILHOIO
yctporctBa U YBY (kpuBasg 3) ana cxeMbl Ha pHc. 9,2
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Has nonydyenuss npuBefeHHOH Ha puC. 10 oblied XapaKTepHCTUKH
BxoaHoro ycrpoicrBa U YBUY Heob6xomumo BmiOHpaTh AJS MOJOCOBOTO
¢HIbTPA CBsA3b OoJibllie KpUTHUeckKoi. daktop cBsaA3H P=2-+2,4. Ecan
BLIOpATh MOJIOCY MPOMYCKaHHs Pe3y/bTHPYIOUICH XapaKTEePHCTHKH DPaB-
HOH ILUMPHHE JHanmas3oHa, TO [0J10Ca MPONYCKAHHA Ka)KAO0ro U3 KOHTYPOB
[10JIOCOBOro ¢uJabTPpa AOJKHA- ObITh B 6,7 paza MeHbllle, a MoJjoca IIpo-
NyCKaHus OJAHHOUHOro KolTtypa B 3,30 pa3a MeHbllle IIUPHHBI AHana3oHa.
MoxKeT OKa3aThbCsl, YTO 3TO YCJOBHE He MOXKeT ObiThb BBLINOJHEHO, TAaK
KaK noTpeOyIOTCSI KOHTYPHI OY€Hb BBLICOKOM A00pOTHOCTH. Tak, Hamnpu-
Mep, JJisg MoJIyueHHsT moJochl nponyckanusa 300 xey, paBHOHU LIHUPHHE
pacTaAruBaemMoro pguanasona 7,0—7,3 Mey
(41 M), noTpeOYIOTCS KOHTYPhI AJA I0JIOCO- M/
BOoro ¢uabrpa, uMewomHe npo6poTHOCTL 160, ' "
a Iad ONUWHOYHOro kKoHtrypa — 80.

[IpakTHyeckH He ypaercd IMOJYYUTb B
cxeMe J06poTHOCTH KoHTypa O6ojsee 80—90
H3-32 BHOCHMBbIX B KOHTYp 3aryxaHuil. Eciau
JLOOPOTHOCTH KOHTYPOB B3siTh MeHblIlEe, TO pe-
3yJbTHPYIOLLAA [10JIOCA NPONYCKAHUS YBEJIH-
YUTCA BO CTOJIBKO pa3s, BO CKOJbKO YMeHb- J
IUUTCH  JAOOPOTHOCTb KOHTYypoB. Jlasg Toro
yToObl MPUOJU3UTBCA K BHIOPAHHOH M0OJIOCE
nponyckauusa (OJU3KOH K IUUpHHE AHUaNaso-
Ha), CJedyeT YMEeHbIIaTb CBSA3b MeXay KOH-
TypaMH noJjocoBoro ¢uabTpa u yBenuuuBath  Puc. 10. PesonaHcHbie
NOOGPOTHOCTL OJUHOYHOIO KOHTYpa. XapaKTEePUCTHKH.

OcnabneHue CBSI3H MeXJYy KOHTypaMH

yMeHblllaeT rayO6uHy mpoBaja ABYropOo# xa-
DAKTEPHCTHKH moJsiocoBoro ¢uabtpa. Ilogbupas eMKOCTb CBSI3H B IOJIO-
coBoM GuabTpe M MeHfiA MOOPOTHOCTA KOHTYPOB MYyTeM HX IIYHTHPO-
BaHUsA, MOXKHO MOJYUYHTb IJIOCKYIO BEPIIHHY pe3yJbTHUPYIOLIEH XapakrTe-
PUCTHKH C HY>KHOH MOJIOCOH TIpONMyCKaHMs. Tak Kak IMOJOCOBOH (QHUJIBTP
CO CBSI3bIO0 O0Jibllle KPHTHUECKOH HMeeT OOJBIIUA 110 CPABHEHHIO C OJH-
HOYHBIM KOHTYPOM KO3(h(HIIHEHT lepeaavyu HanpsixKeHus CHrHaJa, TO ero
esecoo6pa3Ho MOCTABHTb BO BXOQHOE YCTPOHCTBO. DTO JaeT HEKOTOPBIH
BLIMTPBII B YyBCTBHUTEJbHOCTH. EC/H CB3b B I10JIOCOBOM (QHJIbTPE BbI-
6paHa 6MM3KOH K KPHTHUECKOH, TO ero Jyulle mocTaButb B YBY.

U3 paccMmorpeHHbiX cxeM mnocTpoenuss BYU Tpakra HaubGoJjee mpo-
cToll siBJsieTcs cxeMa Ha puc. 9,6. OQHaKO ee MOXHO HCMNOJIL30BATH MPH
CPAaBHHTEJbHO MaJsOH IUMPHHE [Hana3oHa OTHOCHTEJbHO €ero CcpejHeH
yacTOThl. Hauaydmde pe3y/bTaThl MO YYBCTBHTEJIbHOCTH M H30HMpaTe/b-
HOCTH JJIs1 CPaBHUTEJbHO INHPOKHX [HAMa30HOB MO3BOJAET INOJYUHTH
BU tpakT no cxeme Ha puc. 9,a. Jlas ero mnocTpoenus HeOOXOAHMO
HMeTb TPEeXCeKIHOHHbIH KOHIEHCATOP NepeMeHHOH eMKocTH.  CxeMy Ha
puc. 9,2 yoo6HO HCMOJbL30BaTh MAJAA CPAaBHUTEJbHO LIMPOKHX JAHAanNaso-
HoB. OnHako OHa MoxXeT ObLITb pPEKOMEHAOBaHa TOJbBKO KBaJTH(QHUIIHPO-
BAHHOMY pajuoaoburenio. BeiOop TOro HJH HHOrO BapHaHTa IOCTPOeE-
HUSL BXoAHoro ycrpoiicrea u YBY onpenensercsd BO3MOXKHOCTAMH pa-
auoso6uTens, ero KsaJudukalued U TpeOOBAHHSIMH, KOTOpbie OH
NpeabaABJIseT K NPHEMHHUKY.

Yacmomea

13. MPEOBPA3OBATEIJIb

[Ipy KOHCTPYHpPOBAHMM BeLUATC/bHBIX NMPHEMHHKOB CMECHTE/b H Te-
TepOJMH, KaK NpPaBHJIO, BBHIMOJHSIOT Ha OAHOH yacToTOmpeoOpa3oBaTe/ib-
HOU JnaMmme. B KauecTBe TakoH JaMIbl MOXHO HCNOJb30BaTh TPHOA-Tell-
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ron 6UIIT unu rpuos-nentron 6PIIT. Jlamna 6PII1 umeer 6osnee Bhico-
KyI0 KpYTH3HY npeo6pa3oBaHus, MEHbIIHH YpOBEHb COOCTBEHHLIX ILIYMOB
M npeJHasHaueHa AJis paboTbl B OoJiee BhICOKOYACTOTHOM YacTH aHana-
30Ha.

Ecian rerepoauH BBINOJIHSIETCA HA OTJAEJAbHOH JlaMile, TO CMECHTEJIb
MOXKHO CAeJaTh NPHU OJHOCETOUYHOM mnpeoOpa3oBaHHM HA BHLICOKOYACTOT-
HoM neHtoae 6)KII1 u npu aByxcetouHoM rnpeoOpa3oBaHHH Ha INeH-
Tone 6)K2I[1. IIlpeo6pa3oBaTesb yacTOTHl HAa MEHTOAE, KaK YKa3biBaJOCh
Bhillle, CO3/1aeT MeHbIUIHH ypOBeHb IIyMa, yeM npeoOpaszoBaTesb Ha MHO-
roceToyHod Jsamne. Eciau Ke mnepen npeobpa3oBaTtesneM CTOUT KacKaj
YBY, To 3TO0 npeumyluectBo mnpeobpasoBarénss Ha MNEHTOLE Tepsierc,
TaK Kak LIYyMbl NMPUEMHHKA onpeaensitorcs Jgamnod YBUY.

B cxeMe ojnHocerouHoro npeo6pas3oBaHHs €MKOCTb KOHAEHcaTopa
CBSI3U reTepoJuHa C YIOPaBJSIOLIEH CEeTKOM CMeCHTeJl [OJKHA ObiTh
MaJioH, YyTOOBbI YMEHbLIUTh B3aHMHOe BJIMUSIHHE KOHTYDPOB TIeTepoJHHa
U BXOoJHOro ycrpoucrsa wan YBY. B3zaumnoe BaussHHe oco6eHHO CHJIBHO
CKas3plBaeTcsi IMPH MaJoM 3HAU€HHH TMNPOMEXYTOUYHOM 4YacTOThl, T. €.
KOrJla 4acCTOThl NMPHUHUMAEMOro CHrHaja H reTepoguHa JOCTAaTOYHO BhI-
COKH U Oau3KH Apyr K Apyry. Bo usbexxkaHue 3TOro siBJjieHHS €MKOCTb
KOHJeHCcaTopa CBS3U reTepojUHa ¢ YyNpaBJsiOlledl CETKOH JiaMIlbl CMECH-
TeJid BBIOHpPalOT paBHOH 2—5 n¢. I[losToMy HanpsiKeHHe, CHMMaeMoe
C KOHTYpa rerepoauHa, JOJXKHO ObITh AOoCTaTodyHO OoabluuMM. HamnpsixKe-
HHe rerepoauHa Ha yHpapJsiOUled CeTKe JaMIbl CMeCHUTEJN AOJXKHO CO-
CTaBJATb 1,0—2 8. B cxeme [aByxCerouHoro IlipeoOpa3oBaHusi YaCTOTHI
CUl'HaJ ¢ BXonHoro ycrponcrsa uau YBY nonxaercss Ha yhnpasasiiOULyIO
CeTKY, a HanpsiXeHHUe rerepojrdHa — HA TPETBIO CETKY JiaMIlbl CMECHTE/S.
OyeBHAHO, UYTO B TAKOH CXeMe B3aHMHOe BJIMSHHE KOHTYpPOB TeTepoJHHA
U BXOJAHOro ycrpoucrsa wjiH ¥YBU wuckiaoyaercss npu HaJHYHU COOTBET-
CTBYIOIEH 3KpaHUDOBKH M IIpH MpaBWJbHOM MoOHTaxxe. HampsikeHHe re-
TepOAHHA HA IMEHTOJHOH CeTKe JlaMIbl CMECHTeJs AO0/MKHO OBITh OKOJIO
4—95 8. '

Bonpocy KOHCTpYUPOBAHUS TeTE€POAUHOB TMOCBsAlleHA CJaelylouLast
raasna.

14. NPUEMHUK C JABOMHbLIM TMPEOBPA3OBAHMEM HACTOTHI

Kak OblJ10 NMOKa3aHo B TIJI. 2, NpHEMHUK C ABOMHBIM mnpeobpa3oBa-
HHEeM YacTOThl JdaeT BO3MOXKHOCTb IIOJYUHUTH pPABHOMEPHYIO pPacCTSAXKY
KB nuanasonoB. IIpH KOHCTPYHpDOBAHUH TAKOI0 NpHEeMHHKA O0JblUIOe
3HaueHue HMeeT NpaBHJAbHBIM BHIOOP 4aCTOThl, HA KOTOPYIO HACTPAUBAIOT
nepBelii YIIU. 3rta uacrora o6biuHO BbiOMpaercss B npepenax 1,6—
5,0 Mey, uckaouass yuactku 1,7—2,0 Mey n 3,5—4,0 Mey, t. e. nuana-
30Hbl paborbl craHuud Ha BoaHax 160 u 80 m. CurHanpl pajHOCTAHILUH,
pPacloJOXeHHbIX B YKa3aHHbIX JHana3oHax, MOTyT cO31aBaTb IOMEXH
HOpMaJIbHOMY IIpHeMYy, IPOHHKAash HenocCpeiCTBEHHO Ha BXOJ INepBOro
CMECHTeJIsI, ecJHd pe3oHaHCHasi yacrora nepsoro YIIU BriGpaHa B 3THX
AHana3oHax. ‘

Ha Huskouacrorubix KB sananaszoHax 3HaueHHe nepBOH MpPOMEXKY-
TOYHOHM 4acTOThl BhiOHpaercss o6niyHO B npepenax 1,6—3 Mey, Ha OoJiee
BbICOKOYACTOTHBIX JAHama3oHax — B npejenax 3—9,5 Mey. Ilonoca npo-
nyckaHus mepsoro YIIY, kak ykasmiBaJjoChb Bpllle, BbiOHpaeTcsi paBHOMH
100—200 xey. bonee BHICOKOH NPOMEKYTOUHOH YACTOTE COOTBETCTBYET
60sblIas WHpHHA moJochl mnponyckanusa YIIY. OpHoBpemeHHO BBIOOD
60/i1ee BLICOKOH MepBOH IMPOMEXYTOYHOH YACTOTHI [O3BOJIIET MOJYYHTh
GoJiblliee ocsabJyieHHe 3epKaJbHOW MNOMEXH, BO3HUKAIOIIEH NPH NEepBOM
npeob6pa3oBaHUH YACTOTHI.
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Bropas mpomexyTrouyHass yacTtota [oJiXKHa ObIThb MO KpaliHell Mepe
B 1,0—2 pasa OoJabiue, yueM mnoJgoca nepsoro ¥YIIU. B nporuBHOoM cay-
yae BO3MOXHO BO3HHKHOBEHHE 3epKaJIbHOH MOMEXH, nmonajarwlled B Mo-
nocy nepsoro YIIYH. Ecau mupuHa noJsocsl nponyckaHus nepsoro YIIY
okosio 200 K2y, TO yacToTa, Ha KOTOPY Hacrtpausawt BTOopou YIIY,
JJOMXKHA ObITb OKOJO 465 K2y 1npH WHPUHE TNOJOCH MNPONYCKAHHSA
10 key.

Ecau nepsmit YIIY cpenaty nepecrtpanBaeMblM OIJHOBPEMEHHO CO
BTOPLIM TreTepOAHHOM (NPH 3TOM HX KOHTYpPHl HOJXKHBI OBITH COMpH-
XKeHbl), TO MOXKHO BhHIOpaTep 0oJsiee Y3KYIO MOJIOCY NMPONYCKAHUSI NEPBOro
YIIYU. Tlpu nonoce nponyckaHuss nepsoro ¥YIIHU 50—80 xey 3HaueHHe
BTOPOH MNPOMEXYTOYHOH YaCTOTHl MOKHO B34ATb paBHEIM 100—120 xey.
IHlupuna nmonocel mponyckaHust Broporo ¥YIIY u B 3TOM cayyae ocrtaercd
paBHoH npuMmepHo 10 xey. B 3tuxXx cayyassx MoxeT OBITb JOCTUTHYTO

HeoOxoguMoe ocsabJsieHHe 3epKaJbHOH NOMEeXH, BO3HUKAWIIeH MpH BTO-
poM npeoOpa3oBaHHH YaCTOTHL.

Takum o06pa3oM,  TNpPHEMHHK C [JBOHHBIM mnpeoOpa3oBaHHEM
YaCcTOTbl HMeeT TO INPeuMyHIeCTBO, UYTO  NO3BOJASET  MOJYYHTH
XOpOLIYID OTCTPOMKY Kak OT CUTHAJOB CMEXHBIX paJuoCTaHIUH,
TaK H OT 3epKaJbHOH noMmexH. Cepbe3HbIM HENOCTATKOM TAakKOro NpUeM-
HUKa fABJISEeTCS BO3MOXKHOCTb NOSABJEHUS MOMeX, BO3HHUKAIOIIUX OT OHe-
HHA MeXJy rapMOHHKaMH NEepBOro U BTOPOrO reTepoauHOB. [nsg yMeHb-
IeHHS YPOBHS 3THX NMOMeX HeoOXOJHMO Pa3HOCHTL APYr OT Apyra mnpe-
oOpasoBaTeJibHble KacCkKaJbl ¥ TeTepolAHHBl, OYe€Hb TLIATEJbHO HX SKPaHH-
pOBaTb H TILATEJbHO «pa3Bs3biBaTbh» OOLIHEe NPOBOJA -MUTaHHS, B TOM
yucJe M HakaJdbHble Lend, HOO MnpocayuBaHUe [axe MaJblXx BEJHYUH
HanpsiXKeHHs IMepBOro rerepoanHa Ha BTOpPOH mnpeoOpa3oBaTesb HJH
BTOPOro rerepoiuHa Ha mnepBHIi npeoOpa3oBaTesib MOXKET IOCAYKHTD
MPHUYHHON BO3HHKHOBEHHSI HEXKeJaTeJbHBIX  «CBHUCTOB» B IPHEMHHKE.
YMeHbIIeHHI0 3TUX NOMeX CNOoCOOCTBYET CyXKeHHE MOJIOCH NPOMYyCKaHHS
nepporo YIIYH. C 3To# TOYKH 3peHHsS BBHINOJHEHHE NPHEMHHKA C Iepe-
ctpauBaeMblM nepBeIM YIIY onpaspano.

B npueMHukKe ¢ ABOHHBIM npeoOGpa3oBaHHEM YacCTOTbl YCTOHUYHBOCTH
npHeMa onpeaensieTcsi CTaOHABHOCTbIO YacTOThl OOOHX TeTepOIHHOB.
B rn. 4 6yaer noka3aHO, 4YyTO YeM BBHIIE YacToTa TreTepojHHa, TeM
6oJibllle ero BJIMSIHHE HA YycTOWYHBOCTb npuema. [loaTtoMy y nepBoro re-
TepogHHa, paboTawilero Ha O0o0Jee BBICOKHX YacToTaX, CTaOHJIbHOCTH
yacTOTHl JOJI2KHA OBITHL BhbIlIe, YeM Yy BTOporo rereponuHa. Ilo atou npu-
ypHe MepPBHIH reTepoAruH OOBIYHO BBLIMOJMHAIOT Ha OTHAEJLHOH JaMIie, a AJd
BTOporo npeobpasoBaTenss HCNOJb3YeTCA MHOroceroyHass KOMOMHHPOBAH-

Has JiaMma, Ha TPHOJHOH YacTH KOTOpOoil U cobOHupaeTcss BTOPOH Trere-
POJMH.

[naBa ueTBepTasn

YCTONYUBOCTb HACTPOUKU NPU PACTAKKE
AUANA3SOHOB

15. BNMIMAHUE HECTABMUJIbBHOCTU HACTOTbl FETEPOAMHA
HA YCTOUUUBOCTL NMPUEMA

HeycToluuBOCTh HACTPONKH nNpUEMHHKA, OOHapyXHBaeMas B IPoO-
[[ecCe NMPHeMa NO YMEHblLIeHHI0 TPOMKOCTH M YXVIALIEHHIO KayecTBa 3BY-
yaHus, 0ocoOeHHO 3aMeTHass B BBICOKOuWacTOTHOM yactd KB nmamasona,
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CBsi3aHa C HeCTaOH/JLHOCTbLIO HecylleH 4YacTCThl CHTHAJa H 4YacTOThHI re-
TepoAuHa. Tak Kak CTaOWUIbHOCTL YaCTOTHI CHTHAJIA BELlATeNbHBIX pPafHo-
CTAHIMH OYeHb BBICOKA, TO YCTOHYUBOCTb MpPHEMA B MEPBYI0 OuYepelb
onpenensieTcd CTaOUIBHOCTBIO YaCTOThI I'eTE€pPCIHHA.

JI1060€ H3MeHeHHe YacTOThHl reTepojMHa MO CPABHEHHIO C MEepBOHa-
HaJbHBIM 3HAUE€HMEM NMPHBOJIHUT K TOMY, UYTO PAa3HOCTb YaCTOT reTepoiHHa
H NPUHHMAEMOH CTaHUHH CTAHOBHUTCS OTJHMYHOH OT TOH, Ha KOTOPYVIO
HactpoeH YIIU. B pesynbrate 3TOrO0 moJsoca wactoT curHala OKasbi-
BA€TCA CMEILUEHHOH OTHOCHTEJNbHO CepelluHBbl MOJIOCH mponyckKaHus YITU

CueHar

. -~ 11—

Yy

L)

Yacmoma
2emMepoduHa

Yacmoma

6) T - Yacmoma
Yrvod vacmomes

CEMEPOCUHA

Puc. 11. Ilpoxoxaenue curHana uepes YITU.

@ — NpH TOYHOH HacTpolike rerepoaHHa; 6 — NMpH HeTOYHOI
HacCTpoOHKe rertepojaHHA.

(puc. 11). Hem Oousblle 3TO cMellleHue, TEM XyXKe KayeCTBO 3BYyYaHHA
U MeHbllle TPOMKOCTb. 3HAYUTEJbHOE H3MeHeHHe YacTOThl TreTepoJHHa
MPUBOJUT K TOMY, UTO [0JIOCA CUTHAJNIa COBCEM BBIXOJAHT 3a NpeJelibl
nosocel nponyckanug YIIY. B stoM cayuae nmpueM BLIGpaHHOH CTaHIHH
[IpeKpallaeTcs MNOJIHOCTbI0O M BO3MOXKHA Jaxe MmepecTpolka Ha ApPVYryio
CTaAHILUIO.

IlpuBeneM npumep: [ponycTuM, Hecyllasg 4YacTora MNPUHHMaeMOM
craHuuu 3,5 Mey. Eit coorBercTByer yacrora rerepoiuHa 3,965 Mey npu
IPOMEXYTOYHOH yacTtoTe 4065 Key. YXOH 4acTOTHl rerepoauHa JaxKe Ha
0,1% npuBemer K yXO4y NPOMeXYTOYHON 4aCTOTHl MPHMepHO Ha 4 Key.
[Ipn monoce nmponyckanua YIITH 10 xkey 310 o3HayaeT cMellleHHe NPHHH-
MaeMoOro CHrHaJja Ha Kpau mnoJochl. Ecam yacrora rerepojauHa B 3 pasa
BbIllle, YTO COOTBETCTBYET Hecyllled yacToTe CHrHajsa npuMmepHo 11,5 Mey,
TO U YXOJ NPOMEXYTOYHOH YaCTOTHI NMPHU TOH XKe HeCTaOHJIbHOCTH reTe-
poauHa Oynetr B 3 pasa OoJnlue, T. e. 0K0OJ0 12 key. B atoM cayuae npo-
MEeXYTOYHas 4YacToTa BbHIMIET 3a mnpelenanl noJsocel nponyckanus YIIY.
M3 sToro mpuMepa HarjasifiHO BHAHO, YTO HeCTaGHJBLHOCTb YaCTOTHI Te-
TepOAHHA INPOSABJAAETCS TEM pe3uye, yeM BHIIIe YacToTa NPHHHMAEMOTro
CUTHaJa.

HecTtaOuabHOCTL reTepoauHa IMO-Pa3HOMY NpoOSABJASIETCH MNPH JIJIH-
TeJIbHOH 3KCIJIyaTalMHd NMpHeMHHKa H B Mnpouecce nmpueMa craHuuu. Ilpu
NJUTEJbHOH 3KCIJyaTallUH NMPHEMHHWKA HMEEeT MECTO IOCTENneHHBbIH YXOJ
YacTOThl reTepopHHa, HapVINAWIIUN TPajyHUPOBKY WIKAJbl NPHUEMHHKA.
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I> mpouecce npueMa HU3Kasi CTaOUJIBHOCTb YACTOTHI I'eTePOAMHA BhI-
3pIBaeT HEOOXOAMMOCTb MEPHOJHYECKOH MOACTPOMKM MPHEMHHKA, a WHOT-
ia U CHCTEMAaTHUECKOrO «CJIeXKEHHs» 3a CTaHuued. B mpueMHuKe ¢ UIH-
pokuM KB nnanasoHoM moactpoiika u «ciexeHue» JHMIAIOT CAyIIaTeeil
H3BECTHOTO KOM@opra H TpeOYyIOT OueHb TOYHOH mnNOACTPOHKU H3-3a
00/IBIIOM MJIOTHOCTH CTaHUUH Ha wmiKajge. OIHAKO «YXOA» CTAHIMH IO
[IKaJie O4eHb MaJl.

Y npHeMHHKa Cc pacTaHyThiMH KB jnuana3oHaMu npH Takoi#l Ke He-
CTaOUJIBHOCTH YacTOTH TeTepOJUHA «YXOIbl» MO IIKaJe HAaCTPOHKH MO-

FYT OKa3aTbCs CTOJIb OONBIIMMH, YTO <«CJEXKEHUEe» 3a CTaHLUeH cTaHer
3aTPYOHHUTEJNbHBIM H HOPMAJIbHBIM MPHEM OKaXKeTCsd COBCEM HEBO3MOXK-
HBIM. DTa BaxKHasi 0COGEHHOCTb KOHCTPYUPOBAHHSI NMPHEMHHKA C pacTs-
HyTboIMH KB nnanasonamu posxkHa OGbITb yuTeHa pajgHoniobuTeseM B ca-
MOM HadaJje paboTbl, uOO pe3yabTaTbl PaboOTHl C TAaKUM IPHEMHHUKOM
NPH HH3KOM CTAaOHMJIbHOCTH 4acTOTHI FeTepojHHAa MOTYT OKa3aThCs Pa3o-
YapOBLIBAIOLIUMH.

[TlostoMy nepex paauoawobuteneM, uarotasauBamomuM KB mnpueM-
HHK C PacTAHYTBIMH JHana3oHaMmMy, HeU30eXXKHO BO3HHKAeT BOMPOC CO3/a-
HUSI reTepoAvHa MNOBBIIIEHHOH CTaOHJIBHOCTH.

YMeHbllleHHe KPaTKOBPEMEHHOH HecTaOHIbHOCTH YacTOThI TeTePOAUHA
JUIS COXpPaHEHHs YCTOHYHMBOCTH HACTPOHKH B Mpollecce MpHeMa JIOCTH-
raeTcsi OTHOCHTEJBHO MPOCTBIMH H AOCTYNHBIMH cpeAcTBaMH. COXpPaHHTH
e CTaOHJIBHOCTL TPafyHPOBKU LIKaJibl B TE€YEHHE IJHTEJbHOTO BPEMEHH
TEXHHYECKH ropasno OoJiee CJOKHO M He BCerjaa AOCTYNHO paaHoJio6H-
TeJIO.

be3 scHoro ¢u3Hyeckoro mnpeacraBjeHHsi 06 OCHOBHBIX NpPHYMHAX

HeCTaOMJIbHOCTH YaCcTOThl FeTepoAMHA TPYAHO I'PAMOTHO KOHCTPYHPOBATH
pPafHONpPUEMHHK C PaCTAHYTLIMH JHUAana3oHaMH.

16. OCHOBHbLIE MPHUYMUHbLI HECTABMIIBHOCTU YACTOTD!
FTETEPOAMUHA

HectaOunbHOCTD 4aCTOTHI reTepoJHHA MpeKje BCero CBsg3aHa ¢ H3-
MeHEeHHEM MapaMeTpPoB ero KoJsedaTeJbHOro KOHTYpa He3aBHCHMO OT TO-
[0, BBI3LIBAIOTCS JIM 3TH U3MEHEHHUS 3JeMeHTaMu KOHTypa HJHU BHOCSATCS
B Hero pajHoJsaMnou WjiH TpaH3uctopoM. IlosToMy rerepoauH MoOBBIIIEH-
HOM CTaOHJABLHOCTH He MOXKeT OBbITb CaesaH TOJILKO NyTeM NpPpHMEeHeHUS
CllelHaNbHbIX «CTaOHAbHBIX» cxeM. lloBbllleHHe cTaCGHABHOCTU TeTEpPOaH-
HAa JOCTUraeTcsi He CTOJIbKO TeM WJH HHBIM HayepTaHUEeM ero CxeMbl,
CKOJBKO NPaBUJbHBIM COYETAHHEM CXEMHBIX U KOUCTPYKTHUBIBIX pEHIeHHUH.

JInsg crabuabHOro rerepoauHa CXeMa H ee pexuM [1eOTAeNHMBbI OT
KOHCTPYKUHU YCTPOMCTBA M KayecTBa €ro 3JE€MEHTOB: KaTylleK HHIVYK-
TUBHOCTH, KOHJEHCATOPOB IOCTOSIHHOH H TlepeMeHHOH €eMKOCTH, TIepe-
KJglouyaTesiedH, KauecTBa MOHTa»xa H AP.

3 MHOXecTBa MPHYHUH, BJAHSOUINX HA YaCTOTY reTepoaHHa, Caelyer
BHIJIEJIHTh TIJlaBHble, KOTOPble B OCHOBHOM OIpelesiilOT €ro CTaluJib-
HOCTb. DTO B MEPBYIO ouepedb M3MEHeHUs TeMIlepartyphl, KojebaHue mu-
TAIOLIHX HaNpsKeHUH, MexaHHueCKHe BO3IeHCTBUS (yxapbl, BHOpaLuH
H Ip.), BJaXHOCTb, CTapeHHe pajauojerasned U CMeHa pajaHoJaMil.

Temneparypa HauboJiee 3aMCTHO BJHUSET Ha 4YacTOTy TreTepOAHHA.
Cpa3y Xe nocJ/ie BKJIIOYEHHS MpUeMHHKa HalOJsopaeTcs cHayaJsa OBICTPOE,
a 3aTeM IMOCTENMeHHO 3amenaJsiouleecss H3MEHeHHe YacToThbl reTepoaHHa.
DTO sIBJIEHHWEe HOCHT Ha3BaHHe «BbiOera» 4acToThl. DrICTpoe H3MEHEHHE
YacTOTbl NMPH BKJIOYEHHH NMPHEMHHKA OOBSACHAETCS MNMpexae BCEro H3Me-
HeHHEM MeX>3JEeKTPOJHbIX €MKOCTeH JiaMIl OT Iporpesa.
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[Tporpes nammoit 6au3MeXallux jgeTajed KOHTYPa TeTepOJHHA Bbi-
3LiBACT JaJgblieiiice 0oJice MeJJIEHHOe H3MeHeHHe 4YacTOThl B Ty HJIH
HIIyIO CTOPOHY B 3aBHCHMOCTH OT hadecTBa JeTaJjieH U UX PacloJoXKeHHUS
OTHOCHUTEJbHO JaMnbl. Vi3aMeHeHHe TeMnepaTypbl MPHUBOAHUT K H3MEHEHHIO
reOMeTPHYECKHX pasMepoB OT[E/bHBIX AeTajed reTepoarHa H HX OH3JIeK-
TPHYECKHX CBOHCTB, BCJEJCTBHE YEro U3MEHSIOTCS e€MKOCTb M HHAYKTHB-
HOCTb K0J1e0aTeJbHOTO KOHTypa. ¥ TPaH3UCTOPHBIX NPUEMHHUKOB IIPO-
rpeB JeTtaned OTCYTCTBYET, OJHAKO HeOOJbIIOH BbIOEr 4acTOThl HMEETCS.
OH BbHI3bIBA€TCS T[JAaBHBIM 00pa3oM MNpPOrpeBOM SMHUTTEPHOrO IMepexoja
TPaH3HUCTOPA 3a CUET pacCeHBAeMOH B HEM 3HEPruH.

OcoO0eHHO BeJUKO BJIUSIHME TeMmepaTypbl Ha HHAYKTUBHOCTb H
€MKOCTb KoJsiebaTeqbHOIO KOHTypa. IIpu pocre TemmnepaTypnl BHYTPH
IpHEMHHKAa KaTyllKa HHIYKTUBHOCTY HayuHAET NMpPOrpeBaThCs, U gUaMeTp
€€ BUTKOB YBEJHYUBAETCA. IJTO BLI3bIBAET H3MEHEHHe HHIYKTHBHOCTH
H, cJieJoBaTeJbHO, YaCTOTHl rerepoauHa. MoxXHO nokasatb, UTO IJISI rerte-
poauHa, palborarouiero Ha yacrotre 12,50 Mey u uMelolWero KaTyuKy
HHAYKTUBHOCTH JAHaMeTpOM OKoJI0O 15 mm, BO3pacTaHue TEMIIepaTyphHl
Ha 30° C BbI3bIBaeT MOHUXKEHHE YacTOThl Ha BeJUYHHY mnopsaka 30 xey
(mpuMep NPUBOAUTCHA [AJs CJAyyasi, KOrja chneuydanbHbiX Mep cTabuaH3a-
MY YaCTOThl He MPUHATO). [lag 3TOro Xe chayyas nporpeB KOHIEHcATOpa
eMKOCTbIO 00 ng moxer BbI3BATh YXOJ YaCTOTHI rerepoauHa oT 15 o
200 xkey u OoJsiee B TY WUJM HHYIO CTOPOHY B 3aBHCHMOCTH OT THIA KOH-
JieHcaTopa.

KoJjeOaHue nuralowiux HaNpsXKEeHUH BHI3bIBAET H3MEHEHHEe Xapak-
TEePUCTUK JIaMIl, B TMEPBYIO ouepellb MeX3JEKTPOAHBIX €MKOCTEU, KPYTH3-
Hbl U BXOJHOI'O COIPOTHUBJIEHUSA. ¥ TPAH3HCTOPA MPU U3IMEHEHUH MHUTAlO-
{MX HanpsXKeHUH HU3MEHSAIOTCH E€MKOCTH MepexonoB, KO3(P(PHULUHUEHT YCH-
JEHHS TO0 TOKY, BXOJHOE H BBLIXOJHOE COMPOTUBJEHUSA. BxonHass HJIH
BbIXOHASS €MKOCTb JiaMIlbl HJH TpPaH3UCTOpa COCTaBJIAET HEKOTOPYIO
YaCcTb KOHTYPHOM €MKOCTH, MO3TOMY ee HU3MeHelus mnpu KoneOdaHUSIX MNU-
TalOLHX HanpsxeHuH. Heu30eXXKHO NPUBOAAT K HeCTaOUJIBbHOCTH YaCTOTHI
reTrepoauHa. ViaMeHeHHe BXOJZHOTO HJH BBIXOJHOTO COMNPOTUBJIEHUS JIaM-
Mbl WJH TPAH3UCTOPA MPUBOAUT K H3MEHEHHIO (POPMBI pPE30HAHCHOM Xa-
PAKTEPUCTUKH KOHTYpPA, YTO TaKKe BbI3bIBAET YXOJ YaCTOThl FeTEPOJHHA.
YMeHbllIeHHEe BJAHSHUSA JaMNbl HJH TPaH3HCTOPAa HAa 4acTOTY MOXKeT ObiTh
AOCTHUTHYTO ABYMS NYyTSAMHU: JUOO cTtabHaHu3anued MNHUTAIOLIHUX Hanpsxe-
HHHU, JuOO yMeHbLIEHHEM KOo3((uIMeHTa BKJIOUYEHHUS JiaMIbl HJIH TpaH-
3MCTOPa B KOHTYp. B mepBoM cayyae cTaOH/IH3UpyeTCs PeXUM paloOTHI
naMnbl (TpaH3HCTOpPA) H, CAEI0BATENbHO, CTaOUJIU3UPYIOTCHA €€ XapakTe-
PHCTHKH, BO BTOPOM CJiyuae yMeHblllaeTcd J0J €MKOCTH U CONPOTHUB-
JIEHHSI, BHOCHMBIX JaMIOH (TPpaH3UCTOPOM) B KoJieOaTeJbHBIH KOHTYP.

MexaHnnuyecke Bo3aeucTBua. [lon Bo3delicTBHEM Ha TIPHEMHHUK yjaa-
poB, BUOpalUd H ApP. B3aUMHOe pAaCNOJOXKeHue [eTasJeH CXeMbl reTepo-
AVMHA U MOHTAXHBIX MPOBOJOB MOKET MeHATbCA. [laxke He3HAUHUTEJNbHOE
H3MeHeHHWe MOHTAaxKa MNPHBOAUT K H3MEHEHHI0O €MKOCTH KakK MEXIYy ca-
MHMH 3JIeMeHTaMH MOHTa)a, TaK H MeXJAy 3JE€MeHTaMHd M WIAacCH. JTa
eMKOCTb, SIBJSIOILAACA E€MKOCThI0O MOHTAaXa, BXOAUT B KoJjeOarTesJbHbIU
KOHTYp retreponuHa. I[lostoMy ee H3MeHEHHe NPUBOIHT K H3MEHEHHIO
yacTOTHl rerepojguHa. Uem Bpillle yacToTa, TeM 0ojiee 3aMeTeH ee YXOJ.
[lokaxxeM Ha KOHKpPETHOM IMpuUMepe, KaK BJHAET H3MEHEHHEe €MKOCTH
MOHTAXKa Ha 4YacToTy rerepoJHHa.

MounTtaxubiit nposos ToJuuHON 0,5 MM U JAJUHOH 3 CM, PACIOJIOKEH-
HBI mapaJijiesibHo IIAacCH Ha paccTosiHHM 1 mm OT Hero, oOpasyer ¢ mac-
CH eMKocTb 0KoJsio 0,8 ng. Ilpu npubauxKeHHH nposojia Bcero Ha 0,2 ma
K IIIacCH ero eMKOCTb yBenuuuBaercss npuMepHo Ha 0,1 n¢. Ilpu uacrote
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rerepoguHa 12,0 Mey n eMkoctu koHTypa 50 ngh Takoe H3MeHeHHe eMKO-
CTH MOHTaxa JaeT yMeHbLIEeHHe YacTOTLl TeTepOAMHA MPHMEPHO Ha
12,0 Key. B 3TOM cJayyae CHTHal MOMHOCTBIO BBIXOAHUT H3 MOJOCH MPO-
nyckanus YIIY.

BiaxHocTh. Ee B/MAHME CBOAMTCH K TOMY, 4TO, NPOHHKAs BHYTPb
pajHoieTalleH H OTJarasiCcb Ha HUX MOBEPXHOCTH, OHA U3MEHSIET JH3JIEK-
TPUYECKHEe CBOHCTBA H MPOBOANMOCTb H30JSUMOHHBIX MAaTepPHANOB, UYTO
TaK>K€ NMPHUBOAUT K H3MEHEHHIO €MKOCTH U JHOOPOTHOCTH KO0/1e6aTeJbHOro
KOHTypa reTepoauHa, a CJAea0oBaTeJbHO, H €ro 4acTOThl.

Crapenne papuoneraneit — 3To NOCTeNeHHOe H3MEHEHHE HX 3JeK-
TPUYECKHX CBOMCTB. Kak mnpaBu/jo, 3TO HW3MEHEHHe HamnpaBJeHO B CTO-
poHYy yXyIlleHHs1 KayeCTB pajuoneTased. Y pajguonaMil ¢ TEYeHHEM Bpe-
MEHH YMEHbIIAIOTCA KPyTH3HA XAPAKTEPUCTHKH M 3IMHCCHA KaTola,
Y KOHIEHCAaTOPOB H3MEHSETCA €MKOCTb, Y PE3HCTOPOB MEHSeTCsI COIMpO-
TUBJICHHE, H3O0JSLHOHHBIE MaTepHaJdbl MEHSIOT CBOU JHU3JEKTPUUECKHE
cBorcTBa. Ilpouecc cTrapeHuss mocTemeHHO MPUBOJAUT K HapPVYIIEHUIO Mep-
BOHAya/JbHOHM HACTPOHKH NPUEMHHKA, YXYALIEHHIO YYBCTBHTEJbHOCTH H
HapyUIEHUIO TPAaJAYHPOBKH IUKaJbl U3-3a H3MEHEHHUS 4YaCTOThbl IeTepoIHHA.
[Ipomecc crapeHuss yckopsieTcsi mMpd MHOTOKPAaTHOM HM3MEHEHHH TeMIie-
paTyphl.

Cmena aamn. Paguonammnel OJHOrO H TOr0 e THIAa HECKOJbKO OT-
JAYAIOTCA APYr OT JApyra CBOUMH XapakKTEePUCTHKAMH H MeEX3JEeKTPOHBbI-
MH eMKOCTAMH. lIpH cMeHe saMnbl KOHTYp rerepojHHa paccTpauBaeTcs,
YTO TPHUBOMUT K HAPYUIEHHIO TpajydpoBKH WIKajabl. OcobeHHO 3TO 3a-
METHO B BBLICOKOYAaCTOTHOHM YacCTH [HanasoHa.

MHoroo6pasue npuYUH, OKa3bIBAIOIIUX BO3JEHCTBHE HA 4YacTOTY re-
TepOaHHa, 3aTPYAHAET BO3MOXKHOCTb KOJIMUECTBEHHOH OLIEHKH HX BJIHS-
HuA. Ilostomy, He BnaBasicb B 6osiee moAapoOHOe pacCMOTpPEeHHE MpPHUHH
HeCTaOUNBbHOCTH H CTEeNEeHH WX BO3JeHCTBHUS,. HAMETHM OCHOBHBIE MYTH
[MOBBILIEHUS YCTOMYUBOCTU pabornl rerepoauHa. Heo6xoaUMO OTMETHTD,
4yTO OOJIBIIMHCTBO pEKOMeHJamHui O0Co6eHHO BaXXHO YYHTHIBATb MPH KOH-
CTPYHMPOBAHHUHU TE€TEPOJAHMHOB, MpeAHa3HAueHHbLIX AJs paboTbl B BBICOKO-
JaCTOTHOH 4aCTU [JHarnas3oHa, rjae HecTaOUJbHOCTb YacCTOTHI NMPOSBJASETCS
OCOOEHHO pe3KO, T. €. Ha yacToTax rerepoauHa Gosee 10 Mey.

17. PEKOMEHAQAUMMKU NO KOHCTPYMPOBAHMIO TETEPOAMHOB

Ha KB pguanaszoHax B OCHOBHOM NpUMEHSNOTCS ABe HauboJee mpo-
CTbleé CXeMbl: ¢ HHAYKTUBHOU 00OpaTHOH CBsA3bIO (pucC. 12, @) U HHAYKTHUB-
Hasi TpexTouka (puc. 12,0). B HekoTOpmIX ciaydyasix mpHMeHsieTCcAo CXeMa
eMKOCTHOU TpexTOukH (puc. 12,8). IlepBrie nBe cxeMbl MOryT OBITH pe-
KOMeHJOBaHbl KaK [AJd JaMMNOBBLIX, TaK U OJA TPaH3UCTOPHBIX NPHEM-
HUKOB. Kaxjasg U3 yKa3aHHBLIX CXeM HMeeT CBOH OCOOEHHOCTH.

Cxema ¢ MHAYKTHBHOHM 00paTHOH CBSA3bI0. [[ns moJiyueHHS] BBICOKOMH
cTaOUJIbHOCTH 4acTOTHl B 3TOH cXxeMe KaTylika oOpaTHOH CBSI3H HOJXKHA
ObITb BBLINMOJIHEHA CTOJb e TLlAaTeJbHO, KAK W KaTyllka Pe30HaHCHOTIO
KOHTYpa.

CxeMa MHAYKTHBHOH TpPexXTOYKH. B 3ToH cxeMe ynpaBJsiollas CeT-
Ka JlaMIbl JOJIX)KHA MMOJKJIOYAaTbCA He K MOJHOMY KOHTYPY, a K €ero ua-
cTH. TeM caMbIM yMeHbIIaeTCcs BJHSAHHE XAaPAKTEPUCTUK JaMIbl Ha reHe-
pupyeMyio yactotry. Bo n3bexaHue napasMTHOH reHepamUud Ha yacroTax
6oJsiee BBICOKHX, UeM CcOOCTBEHHAasi 4acTOTa HAaCTPOHKH KOHTypa rerepo-
AMHA, PEKOMeHJVeTCsa MOCAeAOBATEeNbHO C YIpaBJAsSIOLIed CETKOU JaMIIhl
BKJwYaTth pe3ucrop R conporuBienueM 100—200 om. dns rereponnHa
Ha TPaH3HCTOPE PEe3UCTOp C TAKUM XKe CONMPOTHBJIEHHEM BKJIIOUAETCS MEXK-

1y KOJIJIEKTOPOM HJIM 6a30d U KOHTYpPOM TreTepoaHHa.
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CxeMbl UHAYKTUBHOH MU eMKOCTHOW TPEXTOUKH Ha JaMIlax HMeIOT TOT
HeJOCTAaTOK, YTO KaToOJ JiaMIlbl HE€ 3a3eMJeH 110 BBICOKOH 4YacToTe. ITO
MOXEeT MNPHBECTH K TOMY, UYTO KojeOaHUs TeTepoAaMHa OKaxXKyTcsi TMPOo-
MOLYJHUPOBAHHBIMH 4aCTOTOH CETHU NepeMeHHOro TOKa, MuTaloller HakaJsl
NaHHOM JnaMinbl. Takasg MoayJasilUs NpUBENET K IOABJEHUIO (OHA Ha BHI-
X0Jie MpHEeMHHKA.

Cxema eMKOCTHOH TpexXTO4YKH. HeoOXO0OHMBIM 3/IEMEHTOM 3TOH CXEMBI
IBJASIETCH BBICOKOYACTOTHBIM Jpoccenb /J{p, HHAYKTUBHOCTL KOTOPOToO
JI0JI2)KHA OBITb B HECKOJBKO pa3 OoJibllle HHAYKTUBHOCTH KOHTYypa JIJf
CaMOro HM3KOYacTOTHOro pauamnasoHa. CTaOUJAbHOCTD HHAYKTHBHOCTH H
ero MEeXKBUTKOBOH €eMKOCTH AOJKHAa OBITb MAOCTATOYHO BBICOKOH, UTOOHI

£ cmeCumentp 8 cmecumernnw o CMeCILMENN
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Puc. 12. CxeMbl reTepoOaHHOB.

Q@ — ¢ HHAYKTHBHOA CBA3blO; O — HHAYKTHBHAfl TPEXTOYKa: 8 — EMKOCTHAS
TpeXTOUKa.

lie yXyAallaTth cTaOHJAbHOCTL YAacTOTHl rerepoAuHa. Tako# mpoccenb BHI-
MOJIHUTh JOBOJIBHO CJOXKHO, TeM 0oJiee, UTO OH AOoJKeH OBIThH JOCTATOY-
HO MaJblX pa3MepoB, 4yTOObl BMNHCATLCA B MOHTaX rerepoiuHa. Cxema
eMKOCTHOH TPEXTOYKH BecbMa C/IOKHA B KOMMYTAallUH, TO3TOMY €€ MOYTH
He NPHMEHSIIOT B MHoroauanasoHHeIXx KB npuemHuHkax.

C ToykH 3penus crabuubHOoCcTH yactoTel B KB auanasone Bce pac-
CMOTpEHHble CXEMBl JaloT IMOYTH OAUHAKOBble pe3yabTaThl. [lo3aTomy
BLIOOD TOM HJH HHOH CXeMBl B IE€PBYIO OuYepelb oOmpenensieTcs Mpo-
CTOTOHM CXeMbl, yIXOOCTBOM IMEpPEKJIOYEHUSI 3JEMEHTOB TreTepOoJHHa IpH
[Iepexole C ONHOro AMvanasoHa Ha APYrod U IepekjioyareseM, KOTOPBIH
UMeeTcss y paaguosobutenss. B HacToslllee BpeMsi cyllecTBYeT GOJBIIOE
KOJIMYECTBO OTPAabOTAHHBIX CXE€M TreTepONUHOB Ha JaMnax, KOTOphie
C ycnexoM MOTryT ObITb HCMOJbL30BAHBl NPH KOHCTPYHPOBAHUH TMPHEMHH-
KOB C pacTsAHYTHIMH KB auamaszoHamu.

[Ipy KOHCTpyupOBaHHM TreTepoJMHA [OJE3HO VYYeCTb CJEAVIOlIHe
pPCKOMEH1allHH:

1. CrabunbHOCTL YaCTOTH TreTepoJHHA CYIUIeCTBEHHO 3aBHCHUT OT
THUMA JIaMIIBl, [IO3TOMY JAaMIy AJi reTepoJHHa cijenyetr BHIOUpaTh ¢ 60Jb-
[IOM KPYTH3HOH XapakTepHCTHKH. DTO MNO3BOJSAET YMEHbUIHTb K03 dH-
IIUEHT BKJIIOUEHHS JlaMNbl B KoJeOaTeJbHbId KOHTYP H TEM CaMbIM MOBHI-
CUTb CTAaOMJBbHOCTb 4YacTOTH rerepoarHa. ['eTepoHH OOGBIYHO BHIMOJHAIOT
COBMECTHO CO cMecHTesieM Ha MHorocetoyHoH Jammne 6MI1IT, 6DI1IT u np.
['eTeponun MoxKeT ObITb BHIMOJHEH M Ha OTHEJbHOH JaMme. DTO MO3BO-
JASIeT MOJIYYUTH O60Jiee BBICOKYIO CTAOHJIBHOCTL YacTOTHl M YMEHbIaer
[IpOCaYHBaHHE€ YaCTOTHl TeTepOAHHA HA AaHTEHHy B IMpHEMHHKax, He

uMeligx YBY.
36



'ereponuH Ha OTHEJbHOH JaMIlc BBIMOJHAETCS Ha Tpuome ¢ GOJib-
moi xpyrtusHon (6C2I1, 6C3I1 u np.) uam Ha nentomax B TPUOLHOM
BKJIIOYEHUH.

2. Jlns rerepoAuMHa TPaH3UCTOPHOro IPHEMHHKA CJelyeT BLIOHPAThH
TPaH3HCTOP TakUM 06pa3oM, uyTOOHl ero mpenesbHas 4yacToTa reHepallHy,
NpUBOAYMAas B CIpaBOYyHHKax, Oblia B 2—3 pa3a Bbillle BepxHeli pabouyeii

YacTOTHl reTepojiHHa.
B cxeme rerepognHa Ha TpaH3UCTOpe 1enecoo6pa3HO BKJIOYATH

MEXIY SMUTTEPOM H KOJJIEKTOPOM HJM MeX1Y KOJJEKTOPOM H 6a30i
KOHJIeHcaTop HebGoJibluOoH, noa0upaeMol ONbLITHBIM TyTeM, eMKOCTH (10—
30 ng). 3TO0 MO3BOJISIET YMEHbIUUTb KO3(P(PULHEHT BKJIOYEHUS TPaH3H-
cTopa B KoJebaTeJbHBIH KOHTYP reTCpOaHHA, YTO CMNOCOOCTBYET IOBBHI-
[LIeHUI0O CTaOuJbHOCTH 4YacToThl. [/ CcTAaOUMABHOCTH reTepojiiHA OueHh
OoJpllioe 3HayeHHe HMeeT MNpPaBHUJBHOCTL BblOOpa ero pexuma. Bribop
CXeMbl reTepoJ1HHAa Ha TPAH3HCTOPE H pacyeT ee pexXHUMa pajaHOJIOOHTENb
MOXeT clles1aTh, BOCNOJIb30BaBUIUCh cTaTbed HH:KeHepoB V. Bacunabkenu-
ya U A. byneHHoro «Pacuer aBTOreHeparopa Ha TpaH3ucropax» («Pa-

nuo» Ne 7, 1964 r.).

3. Ilns yMeHblleHUs BJHUSHHA HArpy3kH Ha CcTaOHNBHOCTbL YaCTOTHI
reTepomHa CcBsA3b TETEPOJUHA CO CMecuTeJeM HeoOXOAUMO BBEIOHpPATH IO
BO3MOXKHOCTH MHHUMaJbHOH. Kak ykasniBanochk B § 13, B mamMmnoBoil cxe-
Me IIpH OJHOCETOYHOM nmnpeoOpa3oBaHHU HaNpsAxXKeHWe TreTepoAHUHA Ha
CeTKE CMECHTes1 NOJAXKHO ObiTh 1,0—2 8. B TpaH3UCTOPHOH cXeMe Hanps-
KeHUue rerepoavHa Ha 6aze cMecutenss (B cxeMe ¢ OOLUM 3MHUTTEPOM)
noJixKHO OwbITh 0,2—0,3 8. DTO HocTHraercss nojaued HanpsixKeHUs re-
TEPOJHHA Ha CMeCHTeJb yepe3 KOHAeHCAaTOp HeOOJbLIOH eMKOCTH (2—
O ng). EMkKocTy nmoabupaercss Nmpd Hajsajgke CXeMbl NMYyTeM YMEHbIIEHHS
ee N0 TeX MOop, f1I0Ka He HAayHeT 3aMeTHO YMEeHbIIAaTbCHA YCUJIeHHe IPH-

eMHUKa.
4. Jlnsg yMeHblUeHUS BAHUSAHHUA KoJseOaHHH NUTAIOIIUX HampsaXKeHHH

Hd 4Y4dCTOTY IreTepOaAHH4A MOKHO CT86HJIH3HPOBaTb 3TH HANPAKCHHS.

Crabuau3alnus aHOJHOTO Hanpsi>KeHHsT U HakKaJja pajguoJsaMn JOCTa-
TOYHO MOAPOOHO OMHCAHA B JHTEpPaType U He BhI3bIBaeT OCOOBLIX 3aTPYA-
HeHUd. B npocreilieM ciydyae aHOJHOE HanpsixkeHue MOKHO CTAaOUHU3H-
poBaTh C MOMOLIBI0O CTAOUJUTPOHOB, a HaAMNpsXKeHUe Hakasaa — OGaperre-
poM. BMmecte ¢ TeM ycraHOBJIEHO, 4TO AJifi OOJBIIHHCTBA PajHOJaMm I10-
HHUXKEHUe aHOJHOIO HanpsAXKeHUs MPUBOJUT K MOHUKEHHIO 4aCTOThl rIe-
TEPOAHHA, a NMOHHUIKEHHEe HanpsixKeHHUs HaKaja — K NOBBLILIEHHIO YaCTOTHI,
T. €. 00a mnpouecca AEUCTBYIOT HA YaCTOTY rerepoadHa B MPOTUBONOJONK-
HBIX HampaBJieHUsX, YACTHYHO KOMIIEHCHpYS HApYyr JApyra.

0. s yMeHblleHUs BJI'STHHS TEMOepaTypbl Ha 4acTOTY reTepojHHa
MOXKHO NMPUMEHUTbh METOH TeMmepaTypHOH kKomneHcauud. C noBblllleHHEM
TEMIEpaTypol HHAYKTUBHOCTb BCerjga YyBeJHUYHUBAETCs, UYTO ITPHUBOJIUT
K IIOHHUIKEHHUIO YaCTOTHl rerepoauHa. ECAU B KOHTYDP BKJIOYHTb KOHJEH-

CaTOp, €MKOCTb KOTOPOro C pPOCTOM TeMiiepaTypbl OyIOEeT yMeHbIIAaThbCH
BO CTOJIbKO XK€ pa3, BO CKOJIbKO YBEJHYHBACTCHA HHAYKTHBHOCTH, TO Ya-

CTOTa TreTepoJHHa He HU3MeHHTCA. [lisg TeMmmnepaTypHOii KOMIIEHCALHH
MOXKHO HCIOJb30BaTh Kepamuueckue KoHaeHcatopol tuna KT, KIL u ap.,

rpynn M47, M75 u M700. Oxnako 3ta paboTa noj CHJAY JHIIb ONBITHOMY
pPanHoJIO0UTENI0. DTUM Ke cnocoO6oM MoxKeT OblTb AJOCTUTHYTO U yMEHb-
meHue BbiOera 4yacTOThl. B 3ToM cCjlyuae KOHaeHCAaToOp yCTaHABJAUBAETCHA

O6/IH3KO OT pajgHoJiaMNbl H NMPOTrPEBAETCS €e TemJoM.
B TpaH3HCTOPHBIX NMPHEMHHKAaX yMeHbllleHHe BbiOera 4acTOThl MOXKeT

ObITb NOCTHTHYTO NPHMEHEHHEeM TPAaH3UCTOPOB C MACCHBHBIMH 3MUTTEP-
HBIMH 3JieKTpoaaMH, Hanpumep [1411, 11418 u np.
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CuaeoyeT OTMETUTb, 4TO Bbi0er yacToThl W MOCTENEeHHBIH TPOrpeB
npUeMHHKa BJHUAIOT HA YXOJ YacTOThHl reTepojHHa JHIIb HEKOTOpOe
BpeMs, U NMpakTHYeCKu uepe3 15—20 mun yacrora rerepojuHa yCTaHaB-
nuBaetcsd. [1oaTOMy OTCYyTCTBHE TEPMOKOMIIEHCHDPVIOLIHX KOHAEHCATOPOB
CKa3biBaeTcs JHUIb HAa TOYHOCTH TPaJyUPOBKH ILUKAaJbI.

6. Oco6eHHO cyllleCTBeHHOE 3HayeHWe HMEIOT H30JSAIUOHHBIE MaTe-
pHaJbl, U3 KOTOPBIX HU3TrOTOBJIEHBHl JeraJjd FeTepoJuHa: KapKach KaTyllek
HHAYKTUBHOCTH, U30NATOPHI KOHIEHCATOPOB, NepekayaTe/]b QUana3oHOB,
JaMnoBas MaHesab, ONOPHLIE TOYKH, U3OJSUUA COCUHUTENbHBIX MPOBOJIOB
u ap. Mcnonb3oBaHue HHU3KOKAueCTBEHHBIX H3OJSALMOHHBIX MaTepHaJoB
pe3Ko yxyauaer ctaOUJbHOCTL 4YacToThl rerepoauHa. llenecooOpasHo
MPUMEHSATh Marepuassbl C MaJjdbIMU JAH3JEKTPUUECKUMH I[OTEepsAMH, CIIo-
coOHble COXPAaHsATb CBOUM pa3MepLl U CBOHMCTBA IOJ BJAHSHUEM TeMIlepa-
TYpbl U BJIalM M COXPAaHAWOUINEe 3TH CBOUCTBA B TeUYEHHE IJUTEJNbHOro
BpeMEeHH, T. €. Takue Marepuasibl, Y KOTOPHIX OTCYTCTBYET CTapeHHe.
K TakuM MartepuajsiaM OTHOCATCA KepaMHUKa, MOJHUCTHUPOJ U HEKOTOPHIE
apyrue. OnHako B HU3KouacTOoTHOH yacth KB nuamasona (Ha wacrorax
10 6—8 Mey) BnoJHe yAOBJETBOPHUTE/NbHbIE pe3yJabTaThl MOTYT OBbIThb
MOJIVUEeHbl M MPH HCNOJb30BAHUU OOBIUHBIX H3OJSAUMOHHBIX MaTepHaJsoB
(reTUHAKC, TEKCTOJUT, MJAaCTHYECKHUE Macchl).

7. boaplioe BAHsHUE HA CTAOWJBHOCTb 4aCTOTHI reTepoJiMHA OKa3bl-
BalOT JAedopMalluu 3JIEMEHTOB MOHTaxa: JaedopMalUu neraljied OT ua-
CTOTO U HEpaBHOMEPHOro HarpeBa, H3MeHEHUe B3aUMHOT'O PacMnoJOXKeHUS
3JIEMEHTOB OTHOCUTEJIbHO Apyr japyra, dedopMaudss 3KPaHOB KaTyllek
UHIYKTUBHOCTH U Ap. Ocoboe BHHUMAaHUEe HYKHO OOpaTUTb HAa H3rOTOB-
JeHHe KaTylleK HUHAYKTUBHOCTH. [l KaTyllek Jyullle BCero BbIOMpaTh
peOpucThie KapKachl HJAU KapkKachl ¢ pe3pbb0od, HAMOTKY BECTH C HATATOM
U nocjeayliuM o0si3aTe/lbHBIM 3aKpenJeHHeM BUTKOB KAaTYIIKW U BBHI-
BOJOB BO H30exaHUe UX CMNOJ3aHHA.

MoHTaxX retepoaHHa AONXKeH ObITb XKeCTKUM. [ 3TOro pekoMeH-
NYyeTCA HCMNOJNb30BaTh TOJICTHIH OroJIeHHBId npoBoj nuamerpom 0,8—
1,0 mm. Ilpn KOHCTpyHpoOBaHHMH HeoOXOAHMO pacCnoJiaraTb 3JeMEHTHl Te-
TepoJAuHA TAaKUM 00pa3oM, 4TOOBI cOeJUHUTEJbHblEe NMPOBOJLA UMEJU MHU-
IUMAJIbHYIO AJUHY U OBIJIM AOCTATOYHO VyAaJeHbl OT 3KPaHOB. BBIBOIHI
3JIEMEHTOB CXeMbl (KOHIEHCAaTOpOB, PE3HCTOPOB, KATYIIEK) CJaeayer je-
naTh Kopoye. MoXKHO peKoMeHAOBaTb MOJiE CXEMbl reTepoJHHAa HaBeCHOH
MOHTAaX, a He pa3MellleHHe JeTaJjJied HA MOHTaXKHBIX MJaHKax.

18. TPAAYHNUPOBKA LUKAIJDI

Hanuuyue B KB npuemMHuke touHo# 1wmikaabl 4actor (BOJH), V KO-

TOPOU HHTEpBAJ MEXAY COCEAHUMH JeJNeHUSMU COCTaBJsSeT €JHHHUIIBI
HJAU OEeCATKU KuJjorepu, objseryaetr MoUCK HYKHOH craHuud. OaHako He-
CTaOMNBHOCTb YAaCTOTHl TeTepOJAHHA OrpaHHUUMBAeT BO3MOXHOCTb H3roO-
TOBJIEHUS] TAaKoH WKaJjabl yactor KB npuemuuka. Uem Boillie ¢cTaOHABHOCTD
YacTOThbl, TeéM C 00Jiee BBLICOKOU TOYHOCTBIO MOKeT OBLITh CHeJiaHa IIKaJa
yacTOT, TeM 4allle MOTyT ObITb HaHECEHH JeJieHUs, TeM VyaoOHeH
HacTpodka. OpHako 4eM BbILIE YacTOTa reTepoaWHa, TeM TPYAHEH Mo-
JYUUTh BBICOKVIO CcTAaOUJABHOCThL €ro 4acTOThl MU TeéM HHXe TOUYHOCTHb
[LIKAJIBI.

B npoMblllzieHHBIX pajvOBelllaTeJbHBIX TIpPHEMHHKaxX TOJIBKO Ha
OJUHHBIX U CpeJIHHUX BOJIHAX HMeeTCcsd TOYHAss M noApoOHasg liKana
HacTpOUkU. B mupokoM u noaypacTsaHyTeix KB jguanasoHax I1mkKana
HACTPOKKU CJAYKHUT TOJbKO AJi1 rpyObOH OPHEHTHPOBKH U TOHCK HYXK-
HOH CTaHUMM 3aTpyAaHUTe]eH. [IpuuMHOH 3TOrQ B IMepByID Quepeab
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ABJASIETCS! BBICOKASA NJIOTHOCTb HACTPOUKM W HeCcTaOUJbHOCTb YacTOTH
rerepoguHa. [ToMuMo 3TOro, B MNPOMBILIJIEHHBIX NMPHEMHHKAX, BbIMYCKa-
eMbplX B OOJIbILIOM KOJIHYeCTBE, HEOOXOOUMO IMPHMEHSITb THIOBYIO HLIKaJy
HacTpoiku. Ykaanka KB nnamasoHa B TOYHYIO THMOBYIO LIKaJdy TPYA-
Ha W NOPUBOJUT K PE3KOMY YAOpOXKaHHI0 NpHEMHHKOB. B mnpodeccuo-
HAJbHBIX NPHEMHHKAX TOUYHble IIKaJbl H3rOTABJAUBAIOTCA HHIHBHUAYAJIb-

HO OJS Ka)KJOro 3K3eMIijisfpa MNpHEMHHKA.
B nio6uTenbckoM NpHEMHUKE NMPU OYeHb THIATEJbHOM U IPAaMOTHOM

HCIOJIHEHHUH CXeMbl M KOHCTPYKUHUM TeTepogHHAa MOXKHO TOJYYHTH
BBICOKYIO CTaGHJBHOCTb €ro YacTOThl. JTO MO3BOJISET CHeJaTb TOYHYIO
MIKaJly HAacTPOMKM C JOCTaTOYHO OOJIbIIUM  KOJIHYECTBOM  JEJIEHHH.
[Ipu rpaiydpoBKe TaKuUX ILIKaja 00s3aTeJbHO HYXKHO MOJIb30BATbCHA Te-
TeDOJUHHBIM BOJHOMEpPOM, OOJajarolldM BbICOKOH TOYHOCTBIO H CTa-
OUJIbHOCTBIO YAacTOTBbI, WJH TeHepaTOpOM CTAHAApPTHBIX CHCHAJOB H
KpaplueBbiM KaJgub6patropoM. Eciaum yxoa 4acToThl rerepoavHa mocJae
NpeiBapuTeqbHOTO NPOTrpeBa B Tpolecce NpHeMa He MNpeBbllIaeT J3—
4 key, TO MoXKeT ObITh caesjaHa AOBOJIBHO ToyHas rpajyvpoBKa IIIKa-
npl TIpHEMHHKA. B 3TOM cayyae Ha IIKaly MOXKHO HAHECTH OLHUPPOBKY
B MeTpax HJH Merarepmax. Kaxnayio oTMeTKy (B MeTpax HJHM Merarep-
Hax) cjaeayeT OTHOCHUTb He K TOYKe IIKaJbl, a K He6O0JIbIIIOMY VUYacCTKY,
[JIMHA KOTOPOro OMNpejensieTcss HeCTaGHIbHOCTBIO reTepoauHa. Tak,
HanpuMep, B TMNpHEMHHUKe, IIKaJga HaCTPOHKH KOTOpOro HuMeeT IJIUHY
300 mm, yXOoJ 4YacTOThl reTepoauHa cocTtaBJjsger =4 K2y W LIUPHHA
nuana3ona 400 key, nJuHa ydyacTka moJKHa OblTb He MeHee O Mm.
C TeueHUEeM BpPEeMeHH cCTapeHHe Jerajed B KOHType reTepoanHa MOKET
HapyIIHTh TPaaiyupoBKYy. B 3TOM cayuyae, ec/qd yXOJi YacTOThl TeTepo-
UHA HEBEJIUK, CcJeldyeT ero moAcTpouTh. Ecau XKe vacrora yllja CHJIb-
HO, TO TPAAYUPOBKY CJEAyeT MOBTOPHUTD.

B nmnpocreiimieM cJyyae MOXKHO BBINOJHUTb IIKajJy HacCTPOHKH

C PAaBHOMEPHO pPacCnoJOXeHHBIMU JeJEeHHAMH, CJaYyKaAWHUMH TOJbKO I
rpy6oro omnpeneseHdss MNOJNOXKEHHH TNpUHMMAaeMblX CTaHUHH Ha IIKaJe.

[ naBa nNsaTas

BLIBOP CXEM PACTAHYTOMU HACTPOMKM
U NMPUMEPbl UX PACHETA

19. BbiIbOP CXEMbI

Ecniu B pacrnopsikeHHH paauo/ioOUTeNIT UMeeTcs IOTOBbIH paaHuo-
NPpUEMHHK, TO BBeJeHUe paCTAHYTHIX [HaNasoOHOB NOTpPedyeT NOJHOH

nepefesKH €ro BBICOKOYACTOTHOH YacTH W B NEPBYIO ouepesb 3aMeHbI
nepexkJiouyaTeass AUanasoHOB. ECAM OCTaBUTb HUMEIOIMHMCA B MPHEMHHKE

nepekJioyaTe]b, TO BBeJeHHE pPAaCTIHYTHIX [JUana3oHoB mnotpedyer

HCKJIIOYEHHS KakKHUX-JAH00 H3 uMeloluxcs, HanpuMep [IB uam mmumpokoro
KB nuanasonos. Ilpu xesaHUWU COXPaHUTh BCe HMelOLIHecs AHana3OHbI

HeOOXOOUM HOBBIH mepekJaioyatesab. EcaH 4YHCI0 BBOAMMBIX JAMANa3OHOB
He MpEBbIIIAET TPEX-4eThipeX, TO MOXKHO PEKOMEHJ0BAaTh CPaBHHUTEJBLHO

HEC/IOXKHYI0 cXeMy ¢ oOlleH KaTymKOH HHAYKTHBHOCTH (CM. pHC. 3).
B roToBBIH NMPHUEMHHMK HauGoJiee NMPOCTO BBECTH PACTAKKY BHYTDH

UIHpOKOro uiad moJaypactaHyroro KB nuanasona. B 3toM cayuyae no-
TPeOYIOTCS CPaBHHTENbHO HeGOJbIIHE MepefesKH, a Ha nepefHed mnaHe-
Ji1 NOABHTCHA €ll€ O4HA pyyKa HAcCTpPoHkH. [IpeuMylllecTBa M HemocTat-
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KH TaKOH CXeMbl paccMoTpeHbl Bbilie. [IpH BHIMOJHEHHH TaKOH CXEMHI
HYXHO MOMHHTb, YTO MOACTPOEYHBIH KOHAEHCATOP HJAH BapuKam J0J-
’KeH ObITb YCTAHOBJIEH B HeNOCPeACTBEHHOH OJIH30CTH OT KOHTYypa reTe-
poaMHa, yToObl He YXYIAUIHUTH cTAaOUJABHOCTBL €ro uyactoTel. CxeMa C moj-
CTPOEYHBLIM KOHIEHCATOPOM IMpOllle, OJHAKO 3TOT KOHJAEHCAaTOp He Bcer-
Ja MOIKHO YCTAaHOBUTbL PAAOM C XOHTYPOM reTrepoguHa IO KOHCTPVK-
TUBHBIM cooOpaxkeHusiM. PasMepnl XKe BapuKalla M BO3MOXKHOCTh HM
YyOpaBasTb Ha pPacCTOSIHUU IM03BOJISIIOT YCTAHOBUTb €ro MpaKTHYECKH
B J1000M MecTe cxeMbl rerepoauHa. IloreHuuomerp HacTpoOMKH, yHnpaB-
JNSIOUIMHA €MKOCTbI0O BapuKamna, MOXHO YyCTaHOBHTb B JOOOM YAOO6HOM
MeCTe Ha MnepeJHeH MaHeJu NPHEMHHKA.

[Ilpy KOHCTpyMpOBAHUM HOBOTO NpPHEMHHUKA paguoJioOuTesNb, MOJb-
3y[aCb I[pUBEJEeHHbBIMU B MpeABbIAYIIHUX TIJiaBaX PEKOMEHIAUUSIMH, MOXKeT
COCTaBUTb CXeMy, Jy4llle BCEro YyIOBJETBOPSIOULYI0O ero TpeOOBaHUSAM,
BKYCY ¥ BO3MOXKHOCTSIM.

HauboJsiee npocTo NOCTPOUTHL HOBBLIM NPUEMHHUK CpenHeH YYyBCTBH-
TeabHOCTH (06e3 YBY), paccuuTaHHbII Ha npueM TOJBKO KOPOTKHUX
BOJIH. EC/iM B TakKOM NpHeMHHUKE BXOJHOE€ YCTPOHCTBO BBLINOJHUTL Ha
[INPOKOMOJIOCHBIX KOHTYpax ¢ (PUKCHPOBAHHOH HAcCTPOHKOH, TO IOTpe-
Oyercst JUIUb OJHA CEKIHS NepeMeHHOro KOHJeHcaTopa [Js nepecTpoH-
KH rerepoianHa. TakoM npHeMHHK MOXKeT HMeTb HAOCTAaTO4YHO O6oJblIoe
YUCJO pAacTAHYTbIX AHamna3oHoB. B 3ToM ciayuae nenecoo6pasHo BhIO-
paTb CXeMy pacTsaXKH C OTAEJbHBIMM KaTYUIKaMH HHIYKTHBHOCTU H
oOlIMM YKOpAauHBaIOIIUM KOHIeHcaTopoM (cM. pHc. 4,a).

KoncrpynpoBanse BCEBOJHOBOrO MNPHEMHHKA mnoTpeOyeT BBEIEHUSA
MHOTOCEKIIUOHHOTO KOHJeHCcaTopa MmepeMeHHOH eMKOCTH AJs MepecTpoH-
KH reTepojuHa, BXOJAHoro ycrpoiictea u YBUY, ecad nmocienHHH mnpeny-
cMmatpuBaercsi. Ecan uyuciao pacraHyTelx KB 1uana3oHoB He mpeBbl-
[IaeT Tpex-ueThlpex, TO YAOOHO HCMOJAB30BaTb CXEMY C OOlleH KaTylil-
KOH HHAYKTHBHOCTH (CM. puC. 3) HUJIH CXE€MY C OTIEeJbHBIMH KaTylIKa-
MH HHAYKTHBHOCTH H OOUIMMH YKOpPAYHUBAWOUIUM H YIJUESIOIIUM KOH-
nencaropamu (puc. 4,6 u 8). Ilpu uyucne pactsanyreix KB aguanasoHoB
6oJiee yeTHIpeX Jiyyllle HCMNOJIL30BaTh CXeMYy, NPUBENEHHYI0O Ha puc. 4,a.

Ecau nocraBuTh mnepen cobol 3ajayy CcO3JaHUSA BBICOKOUYBCTBH-
TeJbHOr0 MpPHEMHHKA ¢ OOJbLIMM YHCJAOM pacTAHYTHIX JHanas3oOHOB,
OXBaThbIBAOIIMX OOJBIIYI0O YacTh HauboJjee HHTEPECHBIX YydyacTkoB KB
nuanasoHa, TO MOXeT OKa3aThCsl, YTO TaKOH MNpueMHUK Oyaer 3HayH-
TeqbHO cJsoxxHee KB npueMHuka ¢ JABOWHBIM InpeoOpa3oBaHHEM ya-
CTOTHI, MO3BOJIAIOILUM INPH MaJoOM YHCJAEe AUAaNasoOHOB IMOJYYUTHL pas-
HOMEpHYIO pacTsikkKy B Jio6oM Mecte mupokoro KB nuamasona. llpu-
eMEHK C OBOUHBIM npeoOpaszoBaHHeM YaCTOTH MOXKeT OBbITb pacCUHTaH
Ha OpUEeM TpeX-yeThlpeX HepacTAHYTHIX [HanasoOHOB, INePEeKPbIBAIOLLIHX
noutd Becb KB pamanazod. BHyTpH KaxXXnoro HepacTsHyToro AHamnas3oHa
nepecTPOHKON BTOPOro reTepoadHa MOXKHO B JIOOOM MeCT€ MOJYYHTH
pactaxky B 200—300 key. IlpuHnununanbHoe OT/AMYHE MNPHEMHUKA
¢ ABOHHLIM mnpeo6pa3oBaHHEM YacTOTHl OT OMHCAHHBIX BBbILIE 3aKJIO-
yaeTcsi B TOM, 4TO OH [I03BOJIIET INEPEKPBHITh Bechb HenpepuBHBIH KB

NUanasoH, a He ero OTjhejbHble YYaCTKH.

20. MPUMEPbI PACYETA CXEM PACTAHYTOM HACTPOMKM

[Tocsne Toro Kak BoIOpaHBl yuyaCTKU [OHamnasoHa, Mojjexauive pac-
TsDKKe, HeoOXOJHMO ONpeaenuTh TIpaHHUbl KaxXJ0ro pacTAruBaeMoro
NHanasoHa. DTH TpaHUObl AOJMXKHbI OHITL 00s3aTeJbHO pPa3JABHHYTHI
¢ TeM, 4To6Gbl yyecTb HecTaOUJBbHOCTbH YacTOThl reTepofuHa KakK KpaTKo-
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BPeMeHHYIO, TaK U MAJHTeJbHYI0. Ecau muHpHUHA pacTaruBaeMoro Jua-
Ma3oHa TOYHO COOTBETCTBYyeT LIHPHHE AManasoHa, B KOTOpoM pa6oralor
nepenamwllive CTaHLUUH, TO B pe3yJabTaTe HECTaOUNILHOCTH TreTepoUHA
CTaHLUMU, pPAaCIMoOJIOXKEHHbIe HAa KpasxX [Auanas3oHa, MOTYT 0OKa3aThCsi 3a&
npegejaMd BO3MOXKHOH HacTPOHKH. HHUXHIOIO H BepXHIOI0 TIpPaHHUb
nuana3oHa HeoOXOJMMO pas3fiBUraTb Ha BEJHUYHHY, CUCTABJSIOLLYIO He
MeHee 1,09 oT cpenHeM 4acTOThl KaXXAOro pacTArHBaeMoro aMarna3oHa.
Ilocne omnpeneneHnss rpaHull AHana3oHOB MOXKHO mepedTH Hemocpen-
CTBEHHO K pacyeTy CXeM pacTXKKH.

Pacyer KOHTYPOB BXOJHOro ycrpoucrsa. BriOepeM AJsi pacTAXKKH.
yeTbipe KB nuanasona: 49 m (nepBnii aguanason), 41 m (BTOpoii),
31 M (Tperunt) m 20 M (uerBepTHlii). /s pacTsKkKH uyeThlpex Auana-
30HOB YyHOOHO MpPHMEHHTb CXEMY C OTHAEeJbHBIMH KaTYyIIKaMH HHAYK-
THUBHOCTH, MpHBeAeHHYIO HA pHC. 4.8. [lopsAnoK pacuera Takol CXeMbl-
H3JI0KeH B § 7.

. BoiGepeM rpaHuubl AHana3oHOB (fums H fmaxc) A/ KOHTYPOB.
BXOAHOTO YCTPOHCTBA H OMNpeaeJdM IIHPHHY KaXAoro AHanasoHa

Af0=fmal{c-"|fmnn:

Hna nepBoro aunamnasoHa
anH=5a9 Ma% fmanc=6,3 Mel{, Afo=0,4 Mez;.

[Jdas BToOporo anuamasoHa
fMHH=6,9 Mel{, fmal{c=7,4 Mel{, Af0=0,5 Mel{.

Hdaa Tperbero nuanas3oHa
fmml=9,3 Ma‘{a fmanc'-'-"-g,g Mal{, lAfo=0,6 Met{.

Jlasa yuerBepTOro AuHamai3oHa
fMHH=Ifl,6 Mel{, iMaHC=12,l1 Mel{, Af0=0,5 Mel{.

JlonycTUM, 4TO HUMeeTCA KOHIEHCAaTOp MepeMeHHOH eMKOCTH C Ha-
yaJbHOH eMKoCTbi0 Cy=11 ng u xoHeuHoH eMKocTbio Cx=480 ndg.
[TepekpriTHe TakKoro kKoHiaeHcaropa no emMkoctu 0CG=469 ng¢. Ilonaaras,.
YTO napas3uTHas eMkKocTb Cp B MHOrolHamna3oHHOH cxeMe MOIKeT ObiTb.
AocTaToyHo OGoJablion (Bo3pMeM Cp=30 ng), BbiGepeM MHHHMAJbHYIO-
eMKOCTb KOHTYpa Cnme=100 n¢gp c 7eM, uTOObBl YMEHbLUIHTb BJIUAHHE-
Mapa3uTHOM eMKOCTHM H CMEHbl JaMMO Ha HacCTPOHKY KOHTYDPOB.

2. Jas caMoro HH3KOYacTOTHoOro auamnasoHa (49 m) no ¢opmyJe:
(14) paccyutaeM HHAYKTHBHOCTb KOHTYPHOH KaTYLIKH:

25 330
Ly = ~6.32.100 X 6,4 MK2H.

3. [lo dopmyne (17) ompenesuM HeoOXoAuMOe MAJA TNepPeKPHITHS:
JlTAHHOTO JaUana3oHa H3MeHeHHe eMKOCTH KoHTypa AC:

AC =

25 330 1 1
6,4

[IpoBepuM, IOCTAaTOYHO JIH MNOJyuyeHHOe H3MeHEeHHe €eMKOCTH KOHTYpa:
AC nniss nepekpbiTHAI OCTaJbHBIX AManasoHoB. i 3Toro, mnoJab3yschk

41



npubauxkeHHod ¢dopmyaon (21), omnpeaenuM MHPHHY KaxKAOro Auana-
30Ha Af:

AC
Af'“\’v fcp ) Ccp‘

OnpenenuM {fep JAJA BTOPOro, TPEThEro H YETBEPTOTO JAHAMa3OHOB [0

dopMy.Jie

fMaRC + fMHH
2

fep == X

[TonyuaeM ass BTOpOro auamnasoHa f.p=7,15 Mey, nas Tperbero—
9,6 Mey, uerBeptoro — 11,85 Mey. 3nayeHHe C.p BBHIUHCAHM no op-
MyJe

AC 14
Ccp "_—"_CMHH -l"' 7 = 100 + "_2_: 107 n¢-

B pesyabTaTe pacuera MOJAYYHM JJis BTOPOro JHama3zoHa Af=
=0,468 Mey, nas tperbero — 0,63 Mey, nas uerseptoro — 0,775 Mey.
Kak BHIHO, pacueTHoe 3HaueHHe Af aas auanmasoHa 41 m HeCKOJBKO
MeHblle Tpebyemoid Afg. Urobnl yBeqHUHTb WHPHHY [AHAMa3oHa, BO3b-
MeM AC=15 n¢, T. e. HecKoabKO OoJjbluie pacueTHo. Ilpu sTOM IUH-
PHHAa BTOpPOro JAuamna3oHa OyjeTr paBHa:

15
Af2 ::7,15 2.107 -~ 015 Mz‘%

T. €. paBHa pacCueTHOM.
{llupuHa ocTaJibHbIX AHana30HOB HECKOJIbKO YBeJHYHUTCA.

[IpoBepka rpaHul nuama3oHOB MoxkeT OBITb chaesiaHa U 1o (GopMYy-
Je (22). OpgHako pasHHlla B pe3y/ibTaTax pacyera OuYeHb MaJa.

4. Tlo dopmyne (14) paccuuThiBaéM HHAYKTHUBHOCTH  KaTylilek
OCTaJbHBIX TpeX AHana3OoHOB:

2530 o
Ly= 77100 =40 sken;

25 330
L, = m X 2,06 MK2H;

25 330
L,= 12.12.100 = 1,7 MK2H.

5. HafizeM MaxkcuMa/ibHyI0O €MKOCTb KOHTypa
Cruane=Cuua+AC=1004+15=115 ng.
6. OnpenenuM coOGcTBEeHHbBIE €MKOCTH KOHTypa mno ¢opMmyaam (8)
" O Co1=115—30=85 ngp;
C;2=100—30--70 ng.




4. Ilo dopmyne (13) onpenesuM yaauHAOLLYIO eMKOCTb Cj:

469 1.85.70
I+ 269-(85 — 70)

Chenyer BbiOpaTh OaHiKalilllee 3HaueHHe mo MikKajae eMmkocted 240 ng.
8. HaxoauM ykopauuBawuylo eMkoctb Cs no ¢opmyne (12):

70 (240 + 11)
Ca= 21 11—70 = 27 nP.

1)—-— 11= 244 nd.

Bribupaem  C3=100 ng. [To  BbIOpAaHHBIM  e€MKOCTSM Cs
u C4 3Ham Cx, Cx, Cn W UHIYKTHBHOCTH KaTyIleK KOH-
TYPOB, JIeTKO  PacCYUTATh

YTOYHEHHble 3HAYE€HHUS Cmun H
Cmaxe U ONpENENHTb PaHH-
bl JHANa30HOB H MX MIHPH-
Hy. DTH 3HAUeHHS] MPHBENEHHI
B Taba. 2. Kak BUIOHO M3
TaOJMHIbl, BLIODAHHBIE E€MKO-
CTU obOecHneuuBalOT ¢ HEKOTO-
DbIM  3aMacoM  nepeKphITHE
Juana3zoHoB. OgHako  Bce
IHanasoHwl OKa3aJHucChb He-
CKOJIBKO CMellleHHbIMU BHH3
710 YyacToTe H3-3a TOro, 4TO
3HavyeHusa eMmMkocty C; u C,
${€CKOJIBKO OTJIMYalOTCH OT pa-
CYETHBIX. ITO CMellleHHe
JHanasoHOB JIETKO YyCTpaHs-

CTCH TIpH  DEryJiupoOBKe IpH-  'Pyc, 13. CxemMa BXOAHOrO YCTPOHCTBA

€MHHKa HaCTPOHKOH KaTyllek Ha 4eThipe KB pauanasona.
UHAYKTUBHOCTH C [OMOLILBIO

cepaeunuka. Emxoctp C, )
MOXHO NOJYYHUTb, COEOHHHB JBa KOHJIEHCATOpa — NOCTOSIHHOH €EMKOCTH
M TIOACTPOEUHDIH.

PaccuntanHas cxema BXOJHOro yCTpPOHCTBA NpHBeJeHa Ha puc. 13.
Takas xe cxeMa MoKeT OBITb HCIOJIb30BaHa U AJs rerepoauHa. B 3Tom
cjyyae MOPAAAOK pacyera ocCTaeTrcs TeM XKe, HO 4acTOThl, COOTBETCTBYVIO-
ilHe rpaHulaM JHana3OHOB, HEOOXONHMO H3MEHHTb Ha BETHYHHY MpO-
MeXKYTOYHOH yactoThl. CxeMa, aHaJOruuyHass paccCUYHTAHHOM, HCMOJb3YeT-
Csl B NpHEMHHKE «DecTHBAMDY.

Pacuer KOHTYpOB rerepoiuMHa NMpoH3BedeM IJs TeX XKe JUanas3oHoB,
4TO H B NpeabIAYLIeM cJydae, U3MEHUB [yun H [maxe HA BEJHYHUHY

Tadbagupna 2

Af,

M:;C’ fx[gg’ fj‘l\;g:;(}’ ML“

49 06,4 | 100 | 240 101,5 113 0,3 6,26 | 0,4
41 4,6 | 100 | 240 101,5 118 6,34 7,39 | 0,5
31 2,6 | 100 | 240 101,5 118 9,1 9,83 | 0,7
25 1,7 | 100 | 240 101,5 118 11,3 12,1 | 0,8



MPOMEXKYTOYHOH 4YacTOThl, KOTOpylo OyaeM cuuTath paBHOH 465 Key.
UacToThl rerepogHHa BpiGepeM BhIIle YacTOT CHTHaza. [as mnpumepa
paccyuTaeM cxeMy c oOuledl KaTyWIKOH HHIAYKTHBHOCTH M YKOpauHMBalo-
IIHMH KoOHAeHcaTopaMH. I[lopsagok pacyera TakOH CXeMbl H3J0XKeH

B § 0.
. OnpejenvM TrpaHHlIbL [AHANa30OHOB MePeCTPOHKH TeTEPOAUHOB

(fMHH H fmanc):

JHaga mnepBOoro aguamasoHa
fmnn=6,365 Mel{, fmanc=6,765 Me:;.

Jlanss BTOpPpOro guanasoHa
funn=7,365 Mey, fumaxc=7,865 Mey.

JJass TpeTbero aAuamnasoHa
wan=9,765 Mey, [maxc=10,3650 Mey.

Jlnss ueTBepPTOro AHuanasoHa
Fume=12,065 Mey, fuaxe=12,565 Mey.

2. KoHpeHcaTop nepeMeHHOH €eMKOCTH TOT e, UTO H B MNpeabiay-
meM cayyae: Cyg=11 ng, Cx=480 n¢p, 6C=469 ng.

3. Bri6epeM Ty 3Ke MHHHMaJabHYI0 eMKOCTb Cynua=100 no.

4. HalineM no ¢opmyJse (2) HHAYKTHBHOCTb KAaTYUKH AJA CaMOro
BbICOKOYACTOTHOrO JAMana3oHa:

25 330 .
— 12,5652' 100 ~z 1,6 MKCH .

JlanpHeHInd pacuyeT Mpou3BedeM CHayaJjda AJd [epBoro Jauamna-
30Ha.
5. Paccuutaem no dopmyaam (1) u (2) BeauunHHl Cmaxe H Cmmn:

C 25 330
MaKe =  6,3652-1,6

. 25 330
Cunn — W ~ 347 ﬂﬁ.

X 391 ng;

6. OnpenenuM mepekpbiTHE MO €eMKOCTH mno ¢opMmyae (9):
AC=391—347=44 ng.

7. (Haf:lD,EM BeJHYUHY YKOpayuBalolled eMKOCTH, HCNOJAb3ydA ¢op-
Myay (6):

Cy =
— 44 (4694-2-11)4- V144 (469+2- 11)]2 +4 (469—44) (469+11)-11-44
2 (469 — 44) ~
X 60 ng.

BoibepeM KOHAeHCAaTOpP eMKOCTbIO 62 ndg.
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8. Ilo dopmynae (7) BBIUHCJAHUM 3HayeHHE YAJUHAOLLEd EMKOCTH

Cz —_— 347—

EMKoCTh (2 MOXHO TIOJYYHTD,

11.62
11462

X 338 ng.

COeIHHHB KOHIEHCAaTOp MOCTOSHHOH

€MKOCTH H IIOACTPOEYHbIi KOHIeHCaTop. TakK Kak B 3Ty 2Ke €eMKOCTb
BXOJUT W napa3uTHass eMKOCTb, KoTopas MoxKeT ObiTb 25—50 ng,

esiccooOpa3sHo  YCTAHOBHTh
KOHJ1€HCATOp IOCTOAHHOH eM-
Koctu 270 ng u nopcrpoeu-
Hblli KOHAEeHcaTop 6—20 ng.
3HauyeHHe IIOCTOSIHHOH eMKO-

+ ,
| K61
' o

Kb

CTH MOXKeT ObITb YTOYHEHO
npu Hacrtpouke. TakuM xe
o0pa3oM paccyuTaeM BeIHUU-
Hbl Co 1 C; nJist OCTaJbHBIX
AuanasoHoB. PesyabraThl pa-
cuera cBedeHHl B TabJ. J.
PaccuuranHas cxema npuBe-
AeHa Ha puc. 14. Hactpoiika
KOHTYpa B TaKoH cXeMe IIpoO-
H3BOAUTCH C I[MOMOLIbIO IIOA-
CTPOEYHBIX KOH/IEHCATOPOB
IJA KaxAaoro auanasoHa.
CxeMa pacTAXKH Auana-
30HOB € OOlIed KaTyIIKOH
HHOYVKTHBHOCTH IpHMeHeHa B
[IpHEMHHKE <«IDCTOHHS-3».
Pacyer cxeMbl pPacCTAXKKH
BHYTPH nHanasoHa. Pacrax-

Ka BHYTpDH WIHPOKOro auana-
30Ha BHINOJHAETCS B KOHTYype rerepoauHa. (CxeMa TakKoro rerepo-

nuHa mpuBenaeHa Ha puc. 15. Ina pacrsaxkku BuiOepem KB nuanasos
5,8—12,2 Mey. B 3tTom cayyae 4acToThbl reTepoiuHa

Funn=06,265 Mey u fuaxc=12,665 Mey.

1. BoiGepeM MIMpHHY pacTsAXKKH paBHOH 1% oOT BepxHeH 4acTOTH
nHanal3oHa, T. e.
Afwaxc

fM&I{C

2. OueHdM nNpHOJHXKEHHO MHHHMAJBbHYI0O €MKOCTb KOHTypa rere-

ponuHa. HemnocpeactseHHo H3 cXeMBl Ciygn ONpeAEJUTb HeJb3d, €CJH
HeM3BeCTHAa HHAYKTHBHOCTb KOHTypa. OGBIYHO B CXeMax H ONHCaHHAX
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Puc. 14. Cxema rerepoiuHa Ha yeThIpe
KB nmnanasona.

= (,01.

Iel:gg?aj: le‘éﬂ pact;e'f;;ge Ca, Bblﬁp aHHOe (,, ngﬁ g&; C’B:;H ’ C;!£hc >
49 1,6 338 2704625 62 347 391
41 1,6 247 2204-104-6+25 | 51 | 293 | 256
31 1,6 145 130-+6-+-25 22 166 152
25 | 1,6 04 821 6---25 12 | 106 | 100
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NPHEMHHUKOB 3Ta BesiMYHHA He npuBoautcA. [lo3toMy Cyun NPHXOLHUTCS
onpenessaiTb pacyeTHulM nyteM. M3 cxembl, npuBemeHHod Ha puc. 15,
BHIHO, UTO €MKOCTb KOHTypa reTepoaHHa

C.C,
C C +C + C2+Cl +C1":

rie Cp— mapasuTHass €eMKOCTb KOHTypa, He MOKa3aHHag Ha c¢XeMe.
EMKoOCTb KOHTYpa mnoJyyaercs MHHHMaJbHOH TOrAa, Korjga KOHAeEHCa-

Puc. 15. Cxema rerepo-
AHHA C BapHKamoM.

Top C; HMeeT MHHUMaJbHYIO eMKOoCTb Cy=11 ng. B npuBeaeHHoll ¢op-
MyJie BCe€ BeJIHUHHBI H3BeCTHH, KpoMe Cpg

510-11

Inst moactpoeyHoro kKoHiaeHcatopa (4 B3§ITO cpelHee 3HayeHHe EMKO-
cTH — 15 ng. Emkocth Cy omnpenensieTcsi caeaylolluM oOpa3oM.
HaiineM BeMUYHHY Cumaxke:

510.480
Cuaxe = 10 4 l5+m+cn'\\‘-272 ng + Cy,

rae 480 ng — MakcumanbHOE 3HaY€HHE €MKOCTH KOHAeHcatopa (.

CM aKC
Onpeﬂ.e.n UM OTHOLIEHHE
C mun

CMHH B fﬁHH - 6,2652 T 4’1
Torna
272 4 C'y 41
6+ C,

Petnass 3to Bolpaxkenue, noayuyum Cp=~40 n¢g. Teneppb MOXKHO onpene-

JUTb Cypn:
Cruaun=36+40=76 no.
3. Haiinem nepekpoiTHe mo eMKOCTH, HeoOxoaumoe [Jisl PaCTAXKKH:

fmanc

ACp = 2 Cyun = 2*0,01 .76 = 1,52 n¢.

fuakc




.

Takoe nepekpbiTHE MO €MKOCTH HETPyAHO obecneyutb, NO3TOMY YKOpa-
YHBAIOILLYI0O €MKOCTb MOC/JEeNOBATEJbHO C BapHKaloOM MOXHO He BKJIO-
yatb. Torna ACp=0Cy.

4. Jas nepectpoiiku Hcnoab3yeMm Bapukan tuna JI901A Ha rpadu-
Ke, TIpUBEJEHHOM Ha pHC. 6, BhiOepeM MNOJOrHH YyYaCTOK XapaKTEePHCTH~
KH BapuKama, Ha KOTOPOM H3MeHeHHe eMKOCTH OT HanpsxXeHus Hese-
JUKO, H oOnpeeJuM KpaHHHe 3HayeHUs HanpsaXKeHUH, NPUJONKEHHBIX
K Bapukany: U;,=42 8, Us=65 8. CpenHee 3HaueHHe eMKOCTH BapHuKa-
na Cc.p, COOTBETCTBYIOIEe HANpSAXKEHHIO HA HeM 54 8, cocramJser 8 ng.
Ha sty Beanunny Heo6xoAHMMO yMeHbUIUTb eMKOCTb C3 uan Cy.

5. Paccunraem penuTesib HanpsxKeHus nanas Bapukana. Ilpu 3tow
OyneM cuMTaTh, YTO AHOAHOE HANpsKeHHe M[AJA TNUTaHua Jqaamn E=
=250 8. BuiGepem TOK uyepe3 genutenb /=1 ma. Toraa

Ri=—"7FT—"—"=—7 = 185 koxm:

Bribepem R;=180 xom, R=22 xom, Ry=43 xom. Ha 3aToM pacuer cxe-
Mbl 3aKaHYHBaeTCH.

OkoHuaTeJbHasi HACTPOHKA KOHTypa MNPOH3BOAMTCA CepPAECUYHHKOM:
KaTyIIKY H MNOACTPOeYHHIM KOHaeHcaTtopoMm (4. PeryjaupoBka IIHPHHBE
PACcTAXKH MOXeT MNPOHU3BONHUTLCH MNOAOOPOM CONPOTHBJAEGHHH pPE3HCTO-
poB R; uau Ry Ilpu s3toM moxer meHsitbcst Ccp, a CAeNOBATENbHO, M
HacTpolika KoHTypa. UTo6mi 3TOro u3bexatb, MOXKHO mnoab6upaTb CO-
MPOTHBJICHUSI pe3ucTopoB R; U R, OJHOBPEMEHHO B CTOPOHY YyMeHblle-
HUA (mepeKphiTHE BapHKamna Nno e€MKOCTH pacTeT) HJH B CTOPOHY VYBe-
JudeHHus (nepekpniTHe napgaet). Ilpu 3TOM cpeaHue 3HaueHHS E€MKOCTH
BapHKamna H TPUJOXKEHHOro K HeMy HanpsaKeHHs MNOJXKHBI OCTaBaTbCH
HEeH3MEeHHBIMH. -

Hpocceny Ip u koHpeHcatop C¢ npeacraBiasoT cobGoit duapTp, He-
MPONYyCKAaIMUA yacToThl rerepoanHa YToOwl apoccesib He IWIYHTHPOBA
KOHTYP, €ro HHAYKTUBHOCTb J0JXHa ObiTb B 30—50 pa3 O6oublle
HHAYKTHBHOCTH KOHTypa. Co6cTBeHHass €MKOCTb Jpoccesii JOJXKHa:
ObiTb Manol. Takod apoccesb MOXKHO caenaTh Ha (GeppHTOBOM CTEpHK-
He EMKocTe KoHaeHcatopa ¢uabtpa Cyp BbOHpaeTca B [penenax
0,01—0,00 mxg. Ilpoccesp u KoHaeHcaTop (PUABTPA, TAK JKe KaK H Ba-
pPHKaMN, yCTaHaBJHBAIOTCS B HENOCPEACTBEHHOH OJIM30CTH OT KOHTYpPHOW
KaTyLIKH TeTepOoJHHa.

B 3akjioueHne OIEeHMM NJOTHOCTh HAaCTPOMKH, MPHBENEHHYIO K PYu-
Ke noteHuuomerpa R. MakcuManbHBIH yroJi NoBOPOTAa OCH MOTEHLHO-
MeTpa oOblyHO coctaBaser 270°. IllupuHa pacTAXKKM B BBHICOKOYACTOT-
HOH YyacTH AHamna3oHa

Afmaxe =0,01 fuaxce=0,01.12,665~127 key.

B Hu3KouacTOTHOH 4acTH nHana3oHa
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67265'1152

funn ACy
9(272 + 40)

AfMIIH ~= 9

=~ 15,3 K2y4.

Cmaxc

{InoTHOCTHL HACTPOHKH BBEPXY AHANA3OHA

A maxc _ 127
[Ty = —5=05 =370

Buusy AuanasoHa

~ 0,47 kz2y/zpao.

A;FMHH _ 15 93 )
ITh= 5750 = 979 == 0,056 Kzy/zpao.

O TABJIEHHE

BBeeHue

FnaBa mnepsas. Oco0eHHOCTH HAacTPOMKH TMNPHEMHHMKa Ha
paGoratomylo craHuuio B KB nuana3one

1. IlnoTHOCTB HaCTDOHKH B KB auanasoHe . ..

2. ¥npouieHue HACTPOHKH NPHEMHHKA B KB Lmana30He Me-
TOJOM DpACTSHYTOH HACTPOHKH . .

3. OcoGeHHOCTH cynepreTeponuHHoro npnema Ha pacmHy-
Teix KB 1auanaszonax .

4. IlpeumyillecTBa # He,U,OCTaTKPI paCTHHyTbIX llHal'IaSOHOB

naBa BTOpasd Cxembl pacTaHyTOH HACTPOMKH H HX pacuer

OcHoOBHble CXeMbl PaCTAHYTOH HaCTpoﬁKH H MPUHLOUI HX
pacyera . .

 CxeMBl C OIHOI! (HOCTOHHHOH) KaTyI_LIKOH I/IH,E[yKTI/IBHOCTPI
CxeMBbl C OTIe/ibHBIMH KaTylIKaMHu HH,.T_lyKTHBHOCTH
Pactg:kka BHYTPHM JAualla3oHa . . ..
. PacTsi:kka BHYTPH LIMPOKOTO KB nuanasoHa B - npne\a-
HUKe C J[ABOHHBIM TipeoOpa3oBaHUEM YaCTOTHI

©PNe O

[nara tpeTbd OcobenHoctn npoekTHpoBanuss BYH TpakTa
npHeMHHUKA C PacTAHYTHIMH JAHanasoHaMH

10. [TpumeHenne GUKCHPOBAHHOH HACTPOMKH KOHTYPOB H BO-
MPOCH COMpPAXeHUud . .

11. BxogHoe yCTPOHCTBO . :

12. YeuauTteb BBHICOKOH YaCTOTHI

13. I'IpeobpaszoBarteJib

14. IlpueMHUK C JBOHHLIM

npeobpa3oBaHueM YaCTOThI

[naBa ueTBepTasd YCTOHUHBOCThL HACTPOUKH TNPH PACTAK-
Ke JHana3oHOB

15. Bausguue HecTabuAbHOCTH 4aCTOThl reTepoJHHA Ha YCTOH-
YUBOCTh TipHeMa

16. OCHOBHLIE NPHYHHBI HECTaGHIbHOCTH YaCTOTHY reTepoLmua

17. PekoMeHgauuu 10 KOHCTPYAPOBAHHUIO TeTEePOAHHOB
18. I'panyupoBKa LIKaJbL

FnaBa nsartas BeiGop cxem pacTaHyTOH HACTPOHKM M TNPH-
MEpPbl MX pacueTta

19. Boibop cxeMHl . : .
20. ITpumepsr pacuera cxeM pacmHyTou HaCTpOHKH
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