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CHCcTeMaTHZHPOBAHHG H3INACAOTCA 1€0PHA, HHIKEHEPHBle MeTOAB pAacYeTa
H TIPOEKTHPOBAHHA BCEBOJAHOBHX NONYIPOBOIHHKOBHX PALHOBEIATEMBUEIX
NPHEMHNKCE ¢ AMOJHTYAHOH H 9ACTOTHOR MOAYIAUHAMH B YCJIOBRAX Bozaefcs-
BHAi PasNuuHbIX [1ecTAOHMHBHDYIOWHXY (AaKTOPOB. PaccMaTpusaloTed BONPOCH
TEOPHH H pacuyeTa NPHEMHBIX 3JJEKTPHICCKMX H MardiTHHX auTeHH W uedel
COT/IACOBAHMA HX C PAasAHYHBLIMM Y3naMIl NpHeMHHKa.

Krnra paccuHTaHa Ha dHKEHEPHO-TeXHBUeCKHX palOTHHKOB, 3aHATHX Rpo-
eKTHPOBaHUEM pPAJIHONDHEMIHKOB H CTYLCHTOB DaIHOTEXHHYecKIX CMeLHAb-
HOCTEH.
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OPEIHCJOBMHUE

3a nocAeAHHe Tofibl BHIMYIIEH PAA KHHT Mo BONPOCAM NPOEKTHPO-
BaHis PajHONPHEMHHKOB. ONHAKO A0 HACTOSUISTO BPEMeHH He CO314-
HO MOcoOHe, MOCBRINEHHOE . CNELHAbHO pacyeTy paXHOBEIATERbHEIX
pHEMHHKOB KAK JAMIOBGIX, TaK U MOAYNDOBOAHHKOBLIX, HECMOTPS Ha
10, UTO B 3TON BaXKHCH OTPACAH PagUONPOMBIMIIEHHOCTH 34KATO MHO-
ro cienHanucToB. IpeanaraeMyio UHTATeASM KHHIY clAedyeT paccMaTt-
pu2ath KaK NEPBYIO TONLITKY CO3MAHHA TAaKOTO nocofus.

B zauHOI KHHIe CHCTEMATH3HPOBAHHO H3MArawTes BONPOCH Teo-
puA H HEKEHEPHBIX METONOB PACyeTa BCEBOJHOBWLIX MOJYNPOBOLHHKO-
BHX DPaJHOBELIATENbHBIX MAPHEMHHKOB, KacaloUlHecd NPOeKTHPOBAHHS
peeX JAEMEHTOB TNpHeMHUKa, BKAIYad aHTEHHY U YCHJIMTENb HH3KOMH
yactorhl. Hanudne B KHHre croemua/LHBIX TA4B MO aHTeHHaM n VHY,
NPeACTaBAAKIINM HeOTheMAEMble YaCTH MNPHEMHHKA, [0 MHEHHIO aB-
TOPOB, 3HAYKTEJbHO OGJETYHT TPYA NPOSKTHPOBULHKA, OCBOOOAUB ero
OT Ne00XOIUMOCTH TOABZ0BATLCA PANOM NOCOGHI H KypHAJBHBIX
cTatTef. '

B xoae paforsl Rag MoHorpadueft nMoAyuHAH ZajbHelIlee pasBH-
THE HEKOTOPble BOIPOCH TE€OPHH MATHMTHBIX H JIEKTPHYECKHX AHTeHH,
YaCcTOTHOI CeNeKUHH, TpaHcpOpMalui U YCHJICHHA B IUHPOKON Nosoce
paguoYacTOT, SJMEKTPOHHO# OepecTpoHKH YacTOTH, ACTEKTHPOBAHHS
CHTHa/0B HH3KHX YPOBHeH, NOMeXO3aUIHIeHHOCTH, CTAOKJAK3alHH Ha-
paMeTpOB AplEMHHKA B YCJAOBHAX BO3JAENHCTBAA Pa3/HUHBIX AecTaGHAH-
supywux dakTopor W Ip. YKasaHHble TeopeTHUeCKHe HCC/MEIOBARMA
H pa3paloTaHHBIE MeTOMbl, UMEIONIHE, KPOME TOr0, H CAMOCTOATeNb-

HOE 3HaYyeHHe, MPedCTaBAAT HHTEpeC ANA CMEXHBIX obtacreit pagno-

TEXHHKH, |

Knura cofiep:xut noMorpamMmst, rpadiky 1 Tabakiue, obaerdaone
BBINIOAHEHHE pACUETOB.

Hapagy ¢ ¢opmyanpoBxoli onpefefennii OCHOBHBIX NapaMerpoB
IpHeMHAKOB, NAHHOH B COOTBETCTBHHM ¢ pexkoMeHZaumuaMa MOK u
MKKP, B kuure Bhepsble H3JAraloTcd METOAL U3MepeHHN 3THX mapa-
METPOB 110 HOJIO. . '

Cnaew 3, 4 n 7 nanucannl Kamnxmanom C. T, rase 5, 8 u 9—
JleBunpiM 5. M. (pasmen 8.2 wamucan Bankom M. V. nps yuactau
JleBuna §. M), raaswt I, 2, 6 u 10— cosmectno Kaauxmanom C. T.
H JleBuumym 5. M. '

Knura paccuntana Ha pa6oTHHKOB PAAHONPOMBIAEHHOCTH H CTY-
AEHTOB paiHOTeXHHYECKHX BY3OB.

BTOPH TIPH3HATEALHBl DPeucH3EHTY npodeccopy, MOKTOPY TexH,
Hayk Yucrakosy H. V., ubHMH lleHHBIMA COBETaMH ABTOPH BOCIIOAb-
SOBANUCL MpH OKOHYATENLHOH KOPPEKTUPOBKE KHHTH.

ABTOpH 6yAYT MpUsHATENbHB YHTATENSM 3a KPHTHUECKHe 3aMeua-
HHA B npennomenna. Bce oTsbiBsl OpHCHLAAaTL 10 afgpecy: Mocksa-
UeHTp, YncronpydHsiii GyabBap, 2, H3AaTenbcTBo «CBAA3by,
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rnABa NMEPBAA

IHAPAMETPHI PATHOBEIATEJBHBIX

IHPHEMHUKOB I METOAHRA HX OIIPEJIEJIEHH.HI

* *

1.1, TAPAMETPH! IIPHEMHHKOB ')

[pHeMEHKd XapaKTepPU3YIOTCA CACLYIOLLUMH OCHOBHBIMH [apaMer-
pAMHA:

quCTSLLTeJleOCTb RPUEMHUKE HO noAK XapagTepH3yeTCa Hamps-

JKCHHOCTDIO T1041R B MecTe EpneMa CTaBAZPTHOMOAYJIHPOBAHHOTC CHI-

Hajla, BO3AEHCTBHE KOTOPOTO Ha NPHEMEYIO AHTEHHY DasBUBAET B IpH-
€MHHKe, HACTPOEHHOM HA YacTOTY CHIHAJAA, CTAHAAPTHYI® BRIXOAHYIO
MOILHOCTE WIPH 33JaHHOM OTHOWIEHUM cHrHa g /wym. Tlpu 3ToM, ecqu
YCHJIEHHe pajHONpHeMHHKA L0CTATOMHO AJA TOrO, YTo0Ll OLHOBpPEMEH-
HO BENOJHATL 06a YC/A0BHA, YYBCTBHTENLHOCTL ONPEdEAseTes KaK «OF-
panudYedHad wymMamu». B clyyae HEAOCTATOUHOrO YCHASEHS 4yBCTBH-

TEMABHOCTE ONpeNensercs Kak «OrpaHydeHHaa ycHAeHHeM», B pajdo-

BelilaHlig anda 113:\1epeﬂm‘51 YYBCTEHTCTBHOCTH NOAL3YIOTCH CACAYIOBIHMU
CTaHAiapTHbIMH BeAHYHHAMH:

— MOAYJMPOBAHHBIM CHTHa40M — riyGnia MOLYAALME Hecyulefl
m=10,3, yacrora moayasumn F=400 nan 1000 ey (B cayuae UM ray-
Sune MORyAsiHu m==0,3 COGTBETCTBYET IeBHALKA Y4CTOTH 15 Koy
NpH NHKOBOW neBHauun 50 xey n 225 Key npu UMKOBO# AeBHALMH
75 Key);

— HM3MEPHTENBHOH MOIHOCTBIO — Pep=>50 M8T A% fNPHEMHHKOB
€ BBHIXOAHOH MOIHOCTBI Pruyx™>150 mer u Prc=5 m8r ang npuem-
HHKOB ¢ Ppuxs150 mer;

— OTHONIeHHeM curHaa/iym — 20 u 26 §6 ana npueMmhRrko AM
u UM coorBercTBenHO,

- LeneKTUsSHOCTL RpUeMHUKE —— CIOCOBHOCTD €ro OTASNATh MOMC3HB
CHTHaA Ha 4AacToTe HACTPONKH CT MeNIaiMIHX CHATHanos. Jiaa odedxu

'} CooTBeTCTRYWLIHE HOPMEL Ha NapaMeTpsl M MeTONHKA WX QnpeneeHys pe-
[RAMENTHPYIOTCR pagon  fokysewrop (FOCT, uopmany, TexuHYeckHe YCAOBHH),
(CIrako B 3THX AOKYMEHTAX WPelycMAaTPHBAIT H3MEPEHHE NAPAMETHOB 06 Hanps-
SKEHHIO, UTO HE NO3BOAAET HeNOCPeACTBeHHO OUeHNTh 3h¢eKTHBHOCTE NpPREMA CHrHa-
NoB NP 32[2HHLN HanpamewnocTax noazit. IlesToMmy b HacToswefi rmaRe Hapany
¢ Gopmyanposkoil onpeleNeHHA OCHOBAWX NAPAMETPOB NPHEMHHKOB, AAHHOR B COOT-
BeTCtBuH ¢ pexomedianuaMd MIK n MKKP, nanaraetca MeTOIHKA U3MepeHHd 3ty
NapaMe1poB DO NoAW, He HalleRilasw IO HacTOALErs BpeMeHH Hagaealllero ocse-
WenHs B JuTepatype. :
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CeieKTHBHOCTH HCNOIb3YIOTC CAHOCHIHAMBHEIE ¥ MHOTOCHIHAJILHHE
veroab. CeNeKTHBHOCTb, H3MepieMas OAHOCHTHAJbHBIMH METOJaMu
(Tax HA3BIBAEMAH OIHOCHTHAAEHAS JHHEdiHas CeNeKTUBHOCTB) , TIPEANO-
faraet Haqdyde BXOLHBIX CHTHAMOB, YPOBEHb KOTOPHIX He A0CTATOUEH
75 TOTO, 9TO0B! BEI3BATh HeNHHEHHbIE sdherTH, U HEOAHOBPEMEHHOE
jeficTBHE TIOJIESEOTO H MEWAoMero cHrHanos. Jlis XapakTepHCTHKH
OJHOCHTHAJBHOH JHHEHHOH CeNeKTHBHOCTH BBOIAATCA CJCLYHOIIHE Na-
paMeTpel:

1. OcnafjcHne cHrHaja cOceAHero KaHasa (YacToTa cocefJHero Ka-
gafa OTAAYAETCH OT YACTOTHl HacTpofikd B Auanasosax AM na
+9 geg wam =10 xey, a B ananasoHe HM —na =180 key unn
=300 xey).

9. Ocnabaenue curHana 23epkajibHOro Kanaza, YacTora 3epKadb-
HOro KaKajia CABHHYTa OTHOCHTENBHO YacToThi HACTPOVKM HA Besd-
Wiy AKBOHHOA NPOMEKYTOUKCH HacTOTH B CTOPOHY GOABLIKX YACTOT
DPH YACTOTE TeTePONMHA BblUle MPUHHMAEMON M B CTOPOHY MEHBUIEX
yacToT, €CJAH YACTOTA TeTepoANHA HUXKe NPHHHMAeMOH 4YacTOTH,

3. QcaabneHne cHrbdaja OPOMEXKYTOUHOH UYACTOTHL

4. Ocnabnedre cnraanos MoGOYHBIY KaHauaoB. [JoGouHble Kahadbl
MOPYT MOSBHTBCH Ha CASIYIOMUX wacToTax [p!

f =mfrifnu
n n *

‘THe #m1 @ n—aGble Ledbie YUCAA; fr— 4acTOTa PeTEPOIHHA; fuy—

OpoMeKyTOUHas 4acToTa. ‘

Mapanerpet Mo NyHKTaM |—4 ONpedensloTC? OTHOLIEHHEAl BXOA-
HOTo YPOBHA YACTOTHl COCEJHETO KaHKaaa, NMPOMEKYTOMHOH 4YacTOTH,
YacTOT 32PKAJMBHOTG B NOOOUHBIX KaHAJOB COOTBETCTBEHHO K BXOLHO-
My YpOBHIO CHMPHAZA Ha 4YacTOTe HACTPOAKH NPHEMHHKA MpPH BRIXOI-
HOH MowHOCTH 50 36T (5 MET -~ NiAst TPUEMHNHKOB ¢ Prex=l150 m67).

5. YcpeaHeHRas KPYTH3HA CKaTa Pe3OHAHCHOH KPHUBOH NpHEMHHKA
ofpepensercs KPYTH3HOH pe3OHAHCHOH KPUBOH NPHEMBUKA MeXIY ToU-
KaMyu Ha 3afaHHux yposHax {(—6 u —26 06).

OnHAako B peanbHbiX YCJOBHSIX YPOBHH BXOAHBIX CHLHAJOB MOTYl
ObiTh caMbIMH PasHOOGpA3HBIMA, @ HA PaRWCHPHEMHHK MOMET BO3ZQH-
CTBOBATL OJHOBPEMEHHO HECKOMABKO CHIHaioB. B-3THX yenoBuax Ha
CENeKTHBHOCTh MNPHeMHUKA MOTYT CYULECTBEHHO BAHATD HeNHHEHHBIE
ABJeHNA B YCHINTEIBHBIX KacKalax., B csasu ¢ 3THM Hapsay C OLHO-
CUFHAMBHON AHHEAHOH CeNeKTHBHOCTBIO PErJaMeHTHPYIOTCH HEKOTOPbIe
XaPaKTePUCTHRY, ONpelesioliie sPPeKTHBHYIO CeMeXTHBHOCTL PalHO-
npuemuanKa, [Mog >GGheKTHEHOH CeNEeKTHBHOCTBIO MpHeMHHKA TMOHKEMA-
eTCq C1I0COBGHOCTE ero OTASSATh MOJAE3HBI cUrHAN Ha pabovedl yacTo-

. T& Nnpy saZaHHCM BXOIHOM YpoOBRHE OT MellaUIHY cHUr¥aios, YPOBCHDb

KOTOPHIX ZOCTATOUEH AAS TOTO, UTOCH BHIBATH HenHHelHble SPderTH.
Pu 3TOM NpeAnoaraeTcs, UTO TOAE3HBIA #  MeillaloUiHil CHTHANBI
AeHCTBYIOT ofHOBpeMeHHo, DdeKTHBHAA CEMEKTHBHOCTh OUEHHBALTCA
_ _ 5
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HaMepeHHeM OGJAOKHPOBAHHA, CEJIEKTHBHOCTH MO COCeZHEMy KaHaay
HHTEPMOAYSANHY 1) .

D¢pdexr OJIOKHPOBAHUS NPOWCXOAHT, KOrla Ha PpaAHONpHeMHHUK,
HACTpOeHHLIH HA YaCTOTY NOJE3HOTO CHTHAJ4, OJHOBpeMeHHO nOAAeT-
csl  Melwawumi carian 6auskofl yactetsl, OH NPOSBAAeTCE B H3Me-
HeHHH BbIXGAHOTO HAMNPAXKEHHA MOJe3HOre cHriajfa (ofbl4no B NOHIl-
acennl, npiaveM MKKP pexomenzyer nzmeHeRme nopsaka 3 u 6 96)
BCJAQACTEBHE NEPErpy3ok Kackamop u jefictsus APY, Baokuposanue
BLIDAKAETCA OTHOLIEHHEM YPOBHA MeUaWUIEro CHTHAaJa, Bhi3hiBal0-
lero 3To H3MeHeHNe, K 3aJaBHOMY BXOAHOMY VDOBHIO NOJE3HOro
CHTHaTa.

Ha cenexrnprocTs no cocedHeMy KaHady BAESAKIOT Kak HeA0CTaTod-
Hag CeJeKiMA KCHTYPOB, T2K W MepekpectHada MoAyasuus. CejleKTHB-
HOCTH MO COCeAHeMy KaHAaJdy BhipaKaeTcsl OTHOLIEHHEM YpPOBHA MOAY-
JUPIBAHHOIO MEWAWIEro CHIHAJa HA HacTOTE COCefIHEerc KaxaJda,
co3Zalolllerc Ha BLHIXOAe [pPHEMHAHKA HanpaxKeHHe Oojlee HU3KOE
(MKKP pexomenayer ypoBHH nopsnka 20--30 06) mo cpaBHEeHHIO
¢ TeM, KOTOPOe MOIIO OHITE OOJay4eHOo, eci) Obl CAHOBPEMEHHO AEHCT-
BYIOLIK NOJIE3HLIA cHTHaA Obl1 OBl MOAYJHPOBAH ¢ TOH XKe rJyOHHOH
MOOVIALHH, K 3aAaHHOMY YPOBHIO NOJE3HOTC cHrHaJja.

IlepexpectHas MOAYNALHS BOZHNKAET NPH HA/AHUHM Hecylied da-
CTOThl ROJE3HOF0 CHITHAAA K MOAYJHDPOBaHHOH moMexH GAH3KON Ha-
CTOTH! H BbIPAXKAETCA B MEPEHOCe MOAVAALUHMH ¢ BHICOKGYACTOTHOR
HOMEXH Ha WeCcyulyio 4YacTOTY MOIe3HOro CHrHaja BCJAEACTBHE HefH-
Hef(HBIX NPOLUECCOB B KACKake.

[Tpu nepexpectHoll MOERVJISALMM HA BLIXOAE NPUEMHHKA [OOABJISA-
€TC;1 HaNpsidKenue HHU3KOA YaCTOTH, PABHON YaCTOTe MOAVJISIUHK TNO-
MeXH, DTO HaNpAKeHHe HcuesaeT, KaK TOALKO NPoNagaer NoJie3Hblf
curdan. [lepexpecTHas MOXyAAUHS BhipaX(aeTcd OTHOHIEHHEM YPOBHSA
MOAYAHPOBAHHOIO MeEWRAMIOIEr0 CHIHAJA, CO3NAOUIErD Ha BHXOMe
MPUEMHAKA iHanpaxenne Ocgee wuzkoe {MKKP pexoMenayer ypos-
H4 nopaigka 2030 d0) no cpaBHEHUI ¢ TeM, KOTOpoe MOTJ0 OBHITb
MOJYYeHO, ecid Obl NoJaBajicad MOJE3HBI CHraad ¢ ToH Ke rAyOHHOIL
MOAYMALNH, K 3aJaHHOMY YPOBHIO NMOJE3HOTO CHIHajAa, .

HyurtepMonyasiuna npencrasasier sQdeKT, BHI3BIBAIOUING NGABIe-
HHe HANMps}eHWs HA BEIXOKe NPHEMHEKA, HAacTPOSHHOTO Ha npHe
necyilell Noa23Horo CHrHala fe 3aAaHHOTO YPOBHHA, H 06pasyiouIkiicA
32 CcUeT OJHOBPEMeHHO FOJAHHLIX HeMOIYJAUPOBAHHBIX CHLHAMAGB MO-
Mexu OAHHAKOBOrO ypoBHA (fm ¥ [iz). UacTOTH Mewamwmux chrsajion
(fot #1 fm2) BaxomaTca B cAeNVIOLIEM COOTHOILEHHU:

1. fnl_fnzzfnq: fn1>fn2v 16 K34<lf:|2'_'fc|<<.fc-
2 fort o= fow  Fu > Fae > Fane 10 Kl <y fu & faw

') PaceMatpumacmple MeTOAM ODeHKH 3(QEKTHRHOR CENEKTHBHOCTH KacaioTes
npuesMHHKOB AM, Bonpot 0 BOSMOMHOCTE pacnpocTpaHeHHs YKasaHHEIX MeTOACB HA
npueMHRKN UM psyqaeres. : :
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10 xey < |fra—1d < fe.
10 Key <fnl_fn2€ fc-

3. fn]'-‘fna = fe far = frss
4, fnl 'i'fns:fc, fnl> _;"fc>fn2,
5, fm +fn2 = [ fn1.> ?lfsx e 10 xey < !fnﬁ_fsxlé.- faxe

6. anl_fnz = fe, ' 10 xey < |fou—fl € fe.
Bo Bcex nepevrHcTeHHBIX CAyyasax YacTOThl MEAKUIHX CHTrHaJos

apH H3MEPEHHAX NOJKHbi ObiTb BEIGpakbl TaKUM 0Gpa3oM, yToGH

HH3KOYACTOTHO® BHIXOAHOE HAMpAKeHHe NPH HAAHYWH JHWDb OLHOTO
MOLYAHDOBAHHOTO MEAIEro curiana Obao NperefpekuMo Mano.
MHTEpMOAYNALUHAS BBIPAXKAETCA OTHOIIEHHEM BXORHOrO YPOBHA

$1 iByx MeIIaOUMX CHTHAKOB, KOTOPble CO3MAIOT Ha BLIXOAE NPHEMHHKA
yposesb N0 BedHuHne Gonee Husxuit (MKKP peromenayer yposHH

nopanxa 20--30 40), 4em ypoBEHb, CO3/ABAEMBIH MOJE3HBIM CHTHAJIOM
¢ ray6uaol Moaynauny 30%, K BXoMHOMY YPOBHIO OAE3HOTO CHIHAJA.

YJacrorHan cTabuibHOCT APUEeMHUKE — 3TO CNOCoBHOCTL ero co-
xpansTbh 6e3 NOACTPONKH HEM3MEHHDIM KauyecTBO BHIXOZHOrO CHrHana
B TeyeHHe ANMHMTENBHOTD BPeMEeHH ¢ MOMeHTa BKJIOUEHHMS [pHEMHHKa,
a4 Taxke TPH KJAHMATHYECKHX H MeXaHHuyecKHX BO3[eiflcTBHAX Ha
Hero # UpH H3MEHEHHH HanpsKeHHd HCTOYHHKA NHTaHUA.

YacrorTdas CTABUNLHOCTL XapaKTepH3yeTcs YXOAOM YacTOTHl Ha-
CTPOHXH OT CAMONPOrpeBa, HAMEHEHHH TCMIEPATyphl, BAAKHOCTH,
HanpsUKSHUY HCTOYHHKA NHTAHHA W MeXaHHYECKHX BO3AEHCTBUH.

Hedcreue APY — 3T0 cnocoBHOCTh paZHGIPHEMHHKA NOJAEPHAH-
B4Tb B 3aAaHHBIX Apefenax HampsyKeHHe Ha BbIXOZe fIpH H3MEHEeHHH
YPOBHS BXOBHOIQ CHTHAAA B 3aJlaHHLIX Mpedenax.

HacToTHas XapakTepucTuKa 6ce2o TPAKTA npuemnura (Kpusas Bep-
HOCTH N0 23BYKOBOMY [AaBAEHHIO) — 3TC 3aBHCHMOCTD MEKAY 3BYKO-
BLIM JO&BJeHHEM, CO3LABAcMbiM ZKYCTHUSCKOH cHCTeMOH NpHEeMHUKA,
H YacTOTofl MOAYAAIHH NpH NOCTOAHHONH TAyOHHE MOAYASILHM W TNO-
CTOSHHOfI Be/HYHHe MOLYJHPOBAKHGro BXOAHOre curasa. HepasHo-
MEPHOCTh YaCcTOTHOH XapaKTepPHCTHKH 1O 3BYKOBOMY AaBJEHHI0 OHpe-
AeddeTcq Kak OTHOWIeHHe HauGo/bllell BeJHYHHBI 3BYKOBOTO JABMeHHA
K HAaWMeHbliefl B 33JaHHOM JHana3oHe YacToT.

Koshpuytient 2apmonux 8Cezo TPAKTA NPUEMRUKG NO 38yKOBOMY
JQ8AEHWIO ~ 3TO OTHOWICHHe ACHCTBYIOLIEH BEAHIHHBI TapMOHHK 3BY-
KOBOTO NaBaenus, PasBHBREMOrO aKycTHYecKoll cHCTeMOl, K AeHCTBY-
WUiedl peANYMHe SBYKOBOTO JaBleHHA OCHOBHOM uacTOTBI H rap-
MOHHK.

Kosddpaiuenr rapMoHHK Haxcautes no (opMyie

2 2 2
K_l A4 A+ A+
TV By R+ B8+ 2+ ...
Tle A, — HanpsKeHHe, COOTBEICTBYIOUIE: 3BYKOBOMY AABAEHHIO Ha OC-
HOBHOA uactore; As, Az As M T. A — HaNpsKeHHd, COOTBETCTBYIONIHE
7
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3BYKOEEIM RaBJeHHEM Ha ra
M3BONAT aHAJAH3ATOPOM rap
podoHHOrO yeuanrens.) _

Homusaronans — awixodnas MOWAOCTO — 9TO  ONpefieneHHAan fAd

XOAHas MOLIHOCTB, NPH KOTOPOll obecie-
THBaeTCA 3anaHHOe CPenHee 3BYKOBOe JAaBJIeHHE, 4 KoD

PMoHkaX. (Msmepenue nanpsaxkenns ‘npo-
MOHHE HA BLIXOAE H3MEPHTENbHOTO MHK-

ABJACHHA OTCEYKH CHIHaJja.

IKOROMUKHOCTS NO nuTaH U, Ins xapakrepucruxn 3KOHOMHYHOCTH
PAAHOTIpHEMHKKA IO MHTEHHIO HCHOMBb3YIOTCA C/ICAYIOUIHE NapaMeTpyi:

— TOR «II0K0S» — TOK, NOTpeb/sembril PamHCIPHEMHHKOM OT Hc-
TOYHMKOB NHTAHHA B OTCYICTBHe CHrRAJA;

— KOA  paAHONPpHEMHHKA — OTHOlIeHHe MAKCHMANbHOH BHIXOJAHORN

MOINIHOCTH K MOIUHOCTH, NOTPeSadeMoi: PanHONDHEMHBKOM B 3TOM
pexume: :

P

BEIX M3KC |
Phorp
— PAacCXon 3MeKTpoIHepruu. dror napamerp oco6eHHO BameH M
NEPEHOCHBIX paauOnpHeMHUKOB, O iapaKkTepusyeT NPOAOMIKHTEM-
HOCTb HOpMAJbHOH paBoTel NPHEMHNKA oT ONHOTO KoMnJjexTa Oarta-
ped. Tak xak cpennee noTpeGieRne JHEPTUH OT HCTOUHHKA NHTauHA
BO BpeMs pajROBelaTeAbHOH lEpesaun 3KBHBANEHTHO NOTPebAenUIo |

SHEPTHH NPpU  Prux=02Pp.x. saxe, PacXod 3/IEKTPOsHEprun ompeme-
40T 11pH YKa3aHHOM BBIXOZHOM VpOBHe,

7 =

1.2. METOITHKA ONPETEAEHUSA MAPAMETPOR
: HPHEMHUKOB IO TIOJIO

1.2.1. Ipuem ma HIERTPHYCCKYIO AHTeHHY

Ecnu npuemunk paGotaer or saekTpuyeckof 4AHTEHHBl MPH HOJ-

KAKMEHHH K HeMYy ILUHB 3a3€MaeHis (H1# NPOTHBOBECA), UYBCTBH-
TEABHOCTL 110 NOIIO E MOMeT GRIT

PEHHOH UYBCTBHTEALHOCTH NpUEMH
ACk  crenyiowel  popmynod;

b BBIYHC/€HA Ha OCHOBAHHH H3Me-
RKa N0 HANPSAKERHIO Urees MOAL3Y-

E =

e (.1

e R-— RefCTBYIOIAN BBHICOTA AHTEHHEL

¥ NepeHOCHBIX NMPHEMHHEKOB, B KOTOPBIX HCIIOMIB3YeTCS TeAeCKOMNH-

UECKAs aHTeHHA, a IUHHA 3a3eMJIeHHS OTCYTCTBYeT, 3¢dheKTHBHOCTL

npHeMa on peaenaercs

8

HEe TOJALKO mapaMeTpaMmH caMoM aHTeHmn (A,

v b, e L L B L N
DAL o L I R

Ca Ra), HO K 3JEKTPHYECKOH EMKOCTBIO KOPNYCa panHONpHeMHHKA
i n

Tzocme.nbﬂo 2eMAl  [Cropn, Uepes KOTOPYKD 3aMBIKaetcs TOK

{ip}IC 1.1)]. B AnanazoHax leKaMeTpOBHIX H HoMiee AJHHHLIX BOJIH, [ie

! 0,1 (/— AHHA WTHIPeBON AHTERAD, A — AJHHABOJHEL), LHCTBYO-
. .

maf BbiCOTA AHTEHHB h = 12— , 4 AKTHBHAaA COCTABAACINAA BXOLHOTS CG-

MPOTHBJIEHMS SHTEHHB NpeHeOpeXUMO Maja N0 CPABHEHHIO ¢ ero

— ‘:,j fApecenenmop
‘ £h _CA Ra =

-
——
—e
Caopnt
Puc. 'l.l, DKsubanenrHast cxema CBRSH TeJecKo-

MHeckofl AHTEHHB! C NPeCcefeKTOPOM NPHeMHHKA

PeaKTHBHOH cocTaBisollefl. 2T0 NO3BOASET NPUHATb B KAYECTBE HKBH-
BAJCHTA AHTEHHBH eMKOCTh (oxs, PaBHYIO:

C A C&opn
Caxa =

Cy + Cuopn '

MeTtonuka onpenencuus Ca B Cuopn PACCMOTPEHA B pasi :°>‘8‘3.
TIpoBesensble N0 3TON MeTOAHKe PAcYeTHl AJNA THIUUHBLX MOZeselt ne-
PEHOCHEIX DAANOBELLATENbHBIX NPHEMHHKOB CO BCTPOEGHHBIMH TeJECKO-
OHYECKHMH aHTEHHAMH JAKT OCHOBAHME OTPAHHUYHTBLCH CJIEAYIOLLUMH
NAThIO 3KBUBANEHTAMH aHTEHH, ONpeJeNAeMBIMH AWIIE MAaKCHMAaJh-
HBIM paszMepoM Kophiyca (rafia. 1.1).

(1.2)

Ta6anual.l
poemth | oo | voms | wosro | s | sosse
TIpHeMuAKa, KM i

Caks, 3,0 3,6 4,56 i 5,8 6,8
np [ . .

Morpemrocts B Onpesenentn eMKOCTH aHTeHHDI OpH NGALICBAHUH
Tabn. 1.1 no CpaBHEHHI® ¢ PACUETHBIMA ¢dopmynamu pasg. 3.8.3 He
tpesniiaer 159,.

Tlpu onpemenenun dyBCTBHTENBHOCTH nNO HARPSUKEHUIO CHTHAN
“rcc MOABOAMTCA KO BXOAHBIM 3aXKHUMAM NPHEMHHKA ‘4epe3 eMKOCTh

ake, OTIPENJIEHHYI0 W3 TabAa. 1.1, npu 9TOM TeNecKOmuvecKas aHTeH-
Ha ROMKHA OLITE OTKIIOUEHa OT CXeMul npueMuuka. Tax xak B G0.b-
WHACTBE chyyaeB TaKoe OTKAIOWEHHEe HEKENATENBHO, MOIKHO peko-
MEHIOBATL CJAEAYIOIIYIO, NPHEMAEMYIO AAA NPAKTUKH, METORUKY H3-
MepeHnit: wanpaxenue regeparopa cradnapTHelx curianaos (I'CC) noa-
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BOJHTCS KO BXOAY MPHEMHHKA, ¥ KOTOPOIO TeJecKOMHYecKasd AHTeHHA
HAXOANTCA B CBEPHYTOM COCTOAHNH, Yepes NociefoBaTeNbHYI) eMKOCTh
{nocn, B&ANYHHA KOTOPOH ONpelensercsi (13 BbipazKeHHd

Croer = Cue—C {1.3)

Awun ?

IMHH

rae Camm oM (—IJ,.

‘—ocTaTouHAn AJHHA CBEPHYTOH aH-
— 0,307

TeHHbl (AJa1Ha l-ro KoJdeda);
7 — cpelinuil paAauyc TPyOKH AHTEHHEBL
[Tpi 3Tux ycaoBUAX YYBCTBHTEJABHOCTL NPHEMHHKA MO [OTIO

c Vou
M rcc
E :(1__ A\{!HJ__ (]4)
\ Coxa i ’
b= larane
2 *
rie lyaxe — MaKciMaibHas OJAKHA pasBepHYTOd aHTEHHHL.

AHAJMOTILRO OnpeIe IaeTCcd YYBCTBHTEALHOCTE N1C DO B AHana-

30He YK I'pH padoTe OT HITHIpeBoll aHTeddbl. B aToM cayuae 5KBH-
Ba/JAECHT AHTRlHB, Kak NOKasaHO B pasf. 3.8.2, moxer GbITh NpeiacTas-
JeH NoINeoBATeNbHOH UenouKkoN Rux, Las, Cpo Ip-abn  (3.110) —
(3.113)]. Ipn u3sMepeHuax 4yBCTBHUTENbHOCTH no Hanpameruio [ CC
C BHYTPEHHUM CONPGTHBNEHHENM Ryey LIYHTHPYETCH CONPOTHBACHHEM
R Takod BeTHYHHBL, 4TC

Rm — RN’-_‘HRBX .

"
RF‘LH"—RBX (1‘0)

Curaan nopBoAMTCA KO BXOIHBIM 3aKHMaM uepes nenodky La, 1
Cas B TO €70 3HAYEHUIO ONPEAENAETCA YYBCTBHTEMLHOCTL MPHEMHHKa
N0 HANPAMKEHUI tnp:

QR]H
Uppn ———— 1.6
rec Rren+ Ry (1.6)

®opmyna (1.5) cnparennusa, Korxa Bmxoanasg mkana T'CC otrpa-
AYHPOBAHA MO HAODPAXKEHNIO Ra €ro Karpyake Ry COTJacoBaMHON ¢
BHYTPEHHHM CONDPOTHBAeHHeM redepatopa {(Rg=kRwy). Ecnu TCC or-
TPaAyHpPOBaAH 110 3AC XOJOCTOTC Xoda (Ry=o), TO

Ru
= 9ree Rt Ra (1.7

q\’BCTBHT(‘J‘[bHOCTb MpPHEMHEKA MNO NONW A5 }‘KB HPHEMHHha co
ILITbI[)eBOH aHTeHHOH

oy =

Unp

THE gy B A ONpelensioTcs U3
10

{1.5), {1.8} u (3.114).

—

AETRCC TR

Mpr Ro>Rren (Ro=Rox) moChenoBatedbo ¢ Riew  HOMKAO
guiTh BKAOWEHO J0GaBOYHCE  CONPOTMBJEHMe TAKOM  BENHYHHBL,
yTOOR! cobawaanocs pasedctso  (1.5). PaccmoTpenHas MeToZH-

xa ONpejeleHRs UYYBCTBHTE/NbHOCTH NpPHMeHHMA ¥ NpH paboTe NpH-
eMHHUKa OT CHMMETpHYHOre HeHacTpoeHHoro sufpaTtopa. B sTom cay-
yae 3dadedds Rex, La n C, onpeneaswores ua d-n (3.101)—(3.104}.

Ja51 cHMMETPHYHOTO MOJYBOJHOEOIO BHOpPATOpa YKBUBAJIEHTOM aH-
TeHHB SBJIAETCS aKTHBHOE COMPOTHRAeHHe Ki=Rax=80 ox.

1.2.2, Tipmem Ha MAIHHTHYIO AHTCHHY

Tpn paboTe IPHEMHHKA OT BCTPCEHHOH MarHHTHOH aHTehHbl (dep-
pHTOBOM 114 PAMOMEON) UyBCTBHTENBHOCTD M0 MO/ ONpelenserca
¢ MOMOUIB MArHHTHOrO H3JAYHaTeNH, COCTOAULEr0 M3 OZHOU UAH ABYX
CHA(QAZHOBOIOYKAACMEIX DPAMOUHBIX AHTeHH. OcranoBHMCST Ha oco-
BeHHoCIAX # pacueTe MoJel, co3naBaeMbiX OGOHMH THNMAMH u3/ayva-
Teel.

OdnosuTKosan paMounaes auTenAa. Takoil H3ayvaTeab HCHOMB3Y-
eTesl A9 L3MepeHHS YYBCTBHTENBHCCTH [0 MO0 B IHANA3OHAX TeK-
TO- W KWIOMeTPoBHIX BO.H. JIpH MepuMeTpe paMKH, 3HAHHTRNBHO
MeHbUIEM [0 CPABHEHHIO C AJHHOH BO/AHBL, PAMKY MOMHO paccMaTpH-
BaTh KaK MATHUTHHI ANNOJB, [04e KOTOPOro B TOuKe, Jealllei Ha
OCH KPYTOBOTO TOKA H CMeLleHHOH OT CepeAHnb! ANIOJIS Ha paccron-
Hie a, ' :
R
2R (V¥ REf a¥) )’

(1.8)

rae j, = HTCC _ ypyrosoit Tok paMks; R — pafuyc paMkH; Rges — HO-
G

faBoytoe COMpOTHBJAEHHe, BKJAKUEHHOE [OCJAeN0BATeIbHO ¢ TeHepa-
TOPOM, MHTAIOLLHM PaMKY.

BocnoarsoBaBmes BbipaeHdem (1.8) W cooTHOlIeHHeM Mexay
BekTopaMp ajexTpuueckoro E u Marintdoro H moned B Hadbied

E

30He (-E==120:rn), HaXOAHM

E . _ GGSH]-CC

(T) Rpos (R*+ 02}3':2

rie §— mi10Mans PaMKH,

Hdas npamoyrofibuofl pamkid 3KBHBAaNEHTHOE 3H3118HHE R=R; na-
XOLUTCH M3 COOTHOILEHHR

=

ﬂpﬂ 3aAanHOM 3HAYeHHU Ra [ioJae, co3faBacMoe HpﬁMO}’FOJIbHOH ]JaM-
KOH Ha PACCTORHHH 4 OT &€ HeNTpa,

E[ .= 60- 85 uree y

1.9

(1.10)

3

Ju). .R‘qoﬁ (ﬂg-{-“i‘)
H




Ha npaxtuke HCNOMB3YIOT KBAZPATHYIO PAMKY IIOWAALID S . =
=(},382, BRINOAHEHHYIO W3 MEAHOTO NpPOBOAa AHaMeTpoM 4,55 aa.
Iopcrasnan 8 (1.10) swavenme a=1 x, S . =038 u paspemas
VP4BlHEHHEe OTHOCHTeNBHO Rypes, ~ MOJyYaEeM

60-S Uree
Rpos = . (1.11)
(az 5 )31’2 E

i 1

Hna ypodcTea OTCYeTA BeJAHUHHBI HANPAMKEHHOCTH MO lUeNeco-
0o6pasHo RPUHATH

Urce
= 10,

Torna
60.0,38°

Rios = +——rimme 10 = 80 o, (1.12)

0,383 y3/2
)

ITpu 3anasnOM 3sHayeHHH Rpos H a=0,42 a, ui:cc - 1.

Haayuatens us 0syx cunasnogosbymdaemols paMOUHbLY QHTEHR
COCTOMT U3 ABYX CHA(Aa3HOBO3OYMAAEMBIX DPAMOYHBIX AHTEHH, OTCTOA-
IHX APYr OT JApYra Ha PAacCTOSHHM, AOCTATOYHOM HAS pasMelleHHs
: ; HecaedyeMoro Tpuemuuxa, Ha-

3. 1,7 ayuatenn HCIOAB3yeTCA AAA H3-
R\ MEpeHus YYBCTBHTE/JLHOCTH 1O
nojio B JHAmMa3oHe BONH AJHH-
Hee 8 # u ofeclneusiBaeT BLICO-
N KYI0 ORHOPOLHOCTb MOJS B IpI-
: CTPaHCTBE MEXKAY MABYyMA paM-

ZREN / KaMH.
= Vi ITpuanun  padotel  wusayya-
S/ Tels MoOxeT OBITh YACHeH U3
517, /p-150w  paC. 1.2. Temepartop Bbicokol
Eoen - 7 q9aCTOTHl Yepe3 KOaKCHAJBHLIMN
@Hﬁ,&ﬁ?‘&ﬂ'_‘l ==, g KaGens TOAXMIOYEH K  BHTKY

k)

—"%

¥ paMKH, TNOMELIEHHGMY B pas-
pesHoe [OA0e MeTaJdJMHYecKoe
KOJIbLO H HATPYKEHHOMY HA aK-
THUBHOE CONMpPOTHBNeHHE Ry [Ipw
35TOM BOJTHOBhIE CONPOTHBJEHHS DAMKH, NHUTalcllere duiepa H Harpy-
30YHOTO CONMPOTHEBACHHA BulGHpaloTca pasHMMu Ry=p. [loge Takoil
paMKH C03ZAeTCA TOKOM, WHPKYJAUPYIGIUHM N0 MepUMeTpy HapYKHOH No-
BEPXHOCTH Kpyroporo sxpada (ot Toukn 2 K touxe 3 puc. 1.2). Tox, npo-
TeKaWIIHA [0 BHYTPeHHeR KM/ paMKH, BCTPeYaeT y 3amuMob [—-2
AKTHBHO® CONPOTHBNEHWE Ry=p W HAIYKTHBHOE COMPOTHB/EHHE MEXK-
By saxnaMmaMn 2—3 wl, rae L, — nHayktuBHoctb 3kpaHa. K sawxu-
MaM [—3 moprawgena nenouxa Ry—C, noaoOpaHHas Tak, urto

12

Puc. 1.2, Ofinad cxema annapaTypsl CTaH-
AapTHOrO MATHHTHOUC  Noasd

B bt i

l Lp. = Ry = p. D7a Menouka BMeCTe ¢ MAPaILIBHO COAMHEHHON ¢

nef Cuenoqﬁoﬁ Ruly oGpasyeT cxeMy «BeuHoro pe30OHABCA», BXOLHOH
aMOefaHC KOTOPON HE $ABUCHT OT 4acToThl ¥ paBeH Zay=p. llpu Ta-
KoM METOJ€ COINAcOBAHHs (huAepHAsn NMHHMA TEHEpaTopa Ha nodoit
qacToTe OKA3LIBAETCA HATPYXKEHHON Ha aKTHBHOE CORMPOTHBJEHHE, pas-
0 .
Hoe %~ -
[1p# KOHCTPYHPOBAHUH H3JAYYaTeAA CJEEYeT BHIOHPATL CPaBHHTENb-
4o «ReGOMbILIMEe» PAMKH (N0 CPaBHEHHIO ¢ JJAMHOM BOJHBI), NPH 3TOM
MOMHO TOb30BATHCA NOHATHEM COCPEIOTOUCHHON HHAYKTHBHOCTH paM-
kH. [ BEIMHC/AEHHA HPElenbHo HOIYCTHMOTO painyca paMKH Ripex
MOKHO TIOJAb30B2ThCH CAEAYIOIUM COOTHOLISHHEM:

= 2,5

MHR (&) ?

rie Amvpa — MHEEMAJBHAA AJAHHA BOJHEBI CHTRHAMA. :
B HCHOAb3YeMOM HA TIPAKTHKe H3JydaTeie pPaAHyC PAMKH BblGpaH

R=204 cu, uto obecneunsaeT paboTy ero B AHRANa30He BOJK BIJIOTDH

5o 8 . Ilpu 3TOM AAd TOTO 4TOOL! MOXKHO OBINO ONB3OBATRCH COOT-

HOWEHHAMH, BEPHBIMH ANA 30HB HHAYKIHH, LDCHTP KOPNYCa OpHEM-

BHKa AOMKEeH HaXOANTbCH Ha paCCTOHHI/IHaﬁ é——OT paMEA. npaKTH-
T

Rnpe.u,{ [ 3]

YeCcKH VAOBJETBOPHTENbLHAA TOUHOCTL H3MepeHHH HAOCTHraercs Tnpu
BrIOOpe Gupea tw)=5?”<x1' Jag nuanasona BoAH paHueee 8 m a=40 ca.
MoKHo TOKasaTb, 4To MoJie, CO3ZABAeMOe paMKaMH BIOMbL HX OCH,

VAT

R

rie
1

o= Ve

Tlpu BoGpanublx napamerpax pamok {R=204 cm, Lp=1,12 mxen,
C=>50 ngp, p=150 cx) none B NpPOMeKYTKe MeXAY HHUMH

Ezy= 0@ (fi) Urcc,'
The
12,3 —
M

o
nO Ly

A P
qje(fo) ‘/’""}%

Oyuxnun ¢(a) H(Pg( )anBeneHu Ha puc. 1.3 u 1.4.

"‘-nl-...,
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Ha puc. 1.5 nokasaHbl KpHMBBIe, XapaKTepH3yOlllHe CTENEHb HEOA-
HOPOAHOCTH 3JIEKTPHUECKOTO TMNOJH, CO3/(aBaeMOr0 H3AyYaTeJdsiMH B
Pa3IHYHLX TOYKAX OPH3OHTAAbNGH H BepTHKaAbHON Mmaockoctedl, Oun
NOXa3bIBAT, YTO dJeKTpUYeckoe node B o060 Touke 06AaCcTH MeXAY

!

%l 3 N 4 :
g Rellbengl a a#_'W B [

10 \\ e 49 <

. N ¢ L3 " N

N N
6 ™~ 07 et
4| S .= N
‘\1
]
- 25

L N T I S M MR PR TE T
Piuc. 1.3. 3a3pHCHMOCTB 3JIEKTpIYecKore ne- Puc. L4, YQacrornas nonpasounan

5 OT PACCTORHHA MEXMAY PaMKaMH KpuBan '

ABYMA paMKaMK, CMelledHOH BAOLbL KaAAOH H3 KOOPIHHATHBIX OcCefl
OTHOCMTEIBHO CepefHHBl OCH ABYX paMok Ha =£40%, oraHuaeTcs
HEOAHOPOIHOCTRIC B npefgenax =£5%.

Ey x=2=4 £,

E’? 2 7
58 7| 468

1,0
492 - +— o v 8l ’ ~
09— 46— 104
10 P 1

10
0 87 04 7 '8 0Z 0% 2 0 02 0% %
"R R R

Pac. 1.5. Kpupale, XapaKTepH3YWIlHe HEORHOPOAHOCTE NOJS
B PasiHMHBIX TAGCKOCTAX MeXKAy DpaMKamu

Bonbuine raGaputel na3ayuarownx pamoxk (D=408 cx), BO3MOMK-
HOCTh Pa3ABHIKEHHA HX HA 3HAUHTENBHOE pACCTOAHHE IPYr OT Apyra
(mo 80 ca), BEICOKaA OFHOPOAHOCTL TOJAA B 30HE H3MePEeHHd HenaioT
NIPHTrOJHBEIMA K HCNOAB3CBAHHIO MarHHTHBIH H3/Jyuarenb paccMaTpH-
BAEMOT0 THDA LA Uenedl H3MepeHHsa YYBCTBHTENBHOCTH 110 OO NpaK-
THYECKH - BCeX THMOB [epPeHOCHBIX W HACIOAbHBX  NPHEMHHKOB CO
BCTPOSHHBIMH MaCHHTHBIMH aHTeHHAMH BO BCeM JHAfa30He BOJH
anuiaee 8 '

A T A T

R U

riraea BTOPAR

HAPAMETPBI NOJYNPOBONHUKOBBIX MTPHBOPOB
L 4 ¢

2.1. BBEJEHHE )

Jlis XapaKTepHCTHKH TPAH3HCTOPOB MPHHATH ABE CHCTEMEI napamert-
poB: QHINUECKAR CHCTEMA SACMEHTOB IKBUBAMCHTHON CXeMBl 3amelie-
WHS W CHCTeMAa XapaKTCPHCTHYECKHX MapaMeTpoB. _

flepsag uMeeT TO NPEHMYLIECTBO, YTO 3JIEKTPHUECKHE Napametr
pbl, BXOAAMNIUE B CUCTEMY, OAHO3HAYHO H LOCTATOUHO IpocTO CBA3AHBI
¢ saemeHTamid (H3HYECKON CTPYKTYpBl TPaH3HCTOPOB, 4YTO ofecneyuH-
zaer Ha 3ABOAAX-H3TOTOBHTENsX NPUOOPOB HAZEKHBIH KOHTPOAbL H
yipaBaeHie TeXHOJOTHYECKIM MPOUECCOM HX HRPOH3BOACTBA. JKBH-
BaNeHTHbIE CXEMBl 3aMelleHns, 0TpazxKaiouine QUIHIECKYI0 CTPYKTYPY
TpaHSHCTOPa, NMOJYUHJIU HasBarHe (HIHUECKHX SKBHBAICHTHBIX CXeM.
SneMeHTHl YKa2aHHBIX ¢X€M YacTOTHOHe3aBHCHMBL Tlonbsysicy Gush-
YecKHMHK CXeMaMH, MOXKHO paccudTaTh MapaMeTpbl yCHARTEAbHBIX Kac-
KaZoB, X PEKAMIbIE H TeMnepaTypHbie 3aBUCHMOCTH B LINPOKOM AHA-
nazone yacror, (MHAKo GH3HYECKIHe SKBHBAACHKTHHE CXEMbI PA3THYRBIX
npuGOpPOB OTANYKEL APYT OT Apyra. {losTomy pasnuulbl U ananns ycH-
AHTeAel, colepKallkx 5TH NPrGOPH, a TaKXKe OKOHUATEJAbHBIC pac-
UeTHEIE (OPMYJIEL

HanpoTHB, HCMOAb30BalNHE NAaPAMETPOB HETHIPEXNONIOCHHRA AAA

CAHAIH3A Y3KOIOJIOCHBIX YCHITHTEABHBIX KacKkagos 3HAUYHTEJbRO obner-

yaer HceJdeLOBaHHe, TAK KaK OTKPhIBaeTcs BO3MOXKHOCTb MPHMEHEHHA
yKe paspaGoTaHHBX METOLOB pacera, MPHTOAHBIX Adf JIOGHIX THMOB
npuGopos. A AHAAH3A IUHPOKONMOJOCHHX YCHIHTeJel HEOGXOAMMO
3HAHHE MAapaMeTPOB YETHIPEXNOJIOCHHKA Ha JI000f HHTEPECyKmled
YacTore AMANa30HA, YTO ABAAETCSA HEJOCTATKOM paccMaTpUBAEMOM CH-
CTeMBI. : .

Takum o6pasom, du3MNECKast CHCTEMZ 3A€MEHTOB 3KBUBAJICHTHOM
CXeMbl H CHCTeMB! XApaKTepHCTHUCCKHX MapaMeTpoB (MapaMerpoB ue-
THIDEXNIONIOCHUKA) MOTYT BHINOAHATE NPHHUKIWAALEO pasHble QyHK-
UK ¥ MMeIOT cHOH NpeHMyilecTsa H HeZocTaTkH. [To 3ToH mpHuuHe
08¢ 3TH CHCTeMEl MOJYUMJK WHPOKOE PACHPOCTpAHEHHE. PaccMOTpRM

| MX Gogee moapobno.

2.2. XAPAKTEPUCTHYECKUE ITAPAMETPBX '

JNekTpuueckde XapaKTepPHCTHKH TPAKZHCTOPA NOMHOCTLIO ~Ofpe-
AeJAIOTCS B3aHMO3ABUCHMOCTAMHA TOKOB H HANPSXKEHAH HA €ro BHEI:
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Aux 2axwumax. [lpd Majom curmrafe Ha Bxoje, KOraa Bbi3BaHHble HM
H3MEHEeHHA TOKOB H HAMNpsXKEHHH OTHOCHTENBHO paGoueil TOUKH HeBe-

4 iz JHKH, TPAH3HCTOP MOXKHO Oped-
o— 1. ——0 CTaBHTL AKTHBHHIM JHHEfHHIM Fe-

l i, Tpansuemop _ uzl 00paTHMBIM  YeTBIPEXTNOAIOCHHKOM.
gzrmymm "f"m’?w OH  xapakrepusyeresi MeTHIpbMA

Bxod Bexgé  XapPaKTEPUCTHUECKHMH napamMer-
Puc. 2.1, Tpamancrop xax axtuemuit paMu (puc. 2.1}. B arom cayuae
TeTBIPEXTIOVIOCHEK CBOHCTBA  TPAH3HCTOPA  MOXHO
onucath ABYMs JAHHEHAHBIMH ypas-

HEHHAMM ¢ [OOCTOAHHMBIMH  KO3DDHUMEHATAMM, YCTAHABIMBAIOLHMH

_CBA3L MeXKAy NPHPAUWEeHNAMH TOKOB ({y, {x) W HampmKeuudl (i, i)
Ha €ro BXONHHIX K BEIXCHHBIX 3axMumax. Bua »1ux ypaBHeHu#l omnpe-
Aenserca BLIGOPOM 3aBHCHMbBbIX U He3aBUCHMBIX HEePeMEeHHBIX.
Ec/iu B KayecTBe He3aBHCHMEIX H 3aBHCHMEIX NEPEMEHHLIX BuSpaThb
COOTBETCTBEHHG HANpsKEeRHA W TOKH, TO JHHEHAHW} YeTblpexnofioc-

HHK MoOXeT ObITb IIpeACTaBleH CHCTEMOHR IMIPOBOBHMOCTH (y-napa-
MeTPHl) :

I = Yuth -+ Yhelly } . 2.1)

g = Yty + Yoolly

YpasHeBHST ¢ BXOJAHBIM TOKOM {; M BHIXOAHBIM HAanpPsIKeHHEM iy
B KayecTBe Me3aABHCHMEBIX, BXONHHM HANPAMEHHEM 4 H BHIXOJHBIM TO-
KOM J{z B KaueCTBe SaBHCHMBIX NEePeMEHHBIX COCTABJRIOT THOPHIHYIO
CHCTEMY napameTpoB {A-mapamerpwt):

ty = fdy -+ gl }
fo = haly -+ Bggty

OTH ABe CUCTEMBl NOJAYYH/IH HA NMPAKTHKE HANBOMbIIEE pACTPOCTpa-
HeHne.

®usnueckuil empica yp-Huil (2.1), (2.2) aerko yacHuth U3 puc. 2.2,
Kaxpas sxsusajenTHasd cXeMa COISPKHT [Ba aBTOHOMHBIX reHepa-

(2.2)

4

Puc. 2.2, JpyxrenepaTopHan SKBHBaNeHTHadA cxema
TPAH3HCTODE:
a} B cucieme Y-napamerpos; 6) B cucrTeme H-mapamer-
poB

TODA COOTBETCTBCEHO BO BXOOHON # BHIXOAHOH Iendax TpaH3HCTOpa,
npuyeM BXOZHOR TCHEDaTOp CHpelenAeTCAd BBIXOAHLIM HAOpPAMEeHHeM,
16 o .

a BHIXONHON TeHepaTop — BXOAHHM HANpsKenHeM (uau TokoM). Ilo-
ofHAs BIARMOCBASH NPHBOZMT K TOMY, UTO BXOAHAS NPOBOIMMOCTS
ﬁnpeﬂeﬂﬁeTCH HMnefaHcoM BHIXOAHON HATPY3KH H, Ha0B0PeT, BBIXOM-
4af MpOBONMMOCTb 06yCA0BAEKA COMPOTHBAEHAEM HCTOMHHKA CHTHAIA
TpaR3uCToOPa; Otcioga CAAYET, UTO TPAH3UCTOP — npubop ¢ ABYCTO-
ormell npoBogHMocTol0. [Ipu HefTpasn3ailuu BHYTPEHHHIX 00pAaTHHEIX
cpszedl (Yr=rz=0) BXOAHEIE TPeHepATOPhl HCHUE3AIOT ¥ TPAKIHCTOP
CTaHOBHTCA OIHONPOBOJALINM.

[]apame‘rpam H-CHCTE MBI COOTBETCTEBYRKT:

i |

= —| — BXOJHAs NPOBOAHMOCTb APU KOPOTKO3aMKHYTOM BHIXOQ-
1 Hy fu,=0
ae; _
. .
Yro = .0 — npocaumocts ofparHoil Nepenauu mpy KOPOTKOZaMK-
iy =0
HVYTOM BXOAE;
i .
fu= I’-; — NPOBOAAMOCTb NMPAMOR Nnepefiayd NPH KOPOTKO3AMKHY-
1 uy=0
TOM BbIXoJe;
fn |
Yop= —"-; — BbIXOOHAs NPOBOAUMOCTD [1PH KOPOTKO3aMKHYTOM BXO-
Hg =0
Ie.
Has cucTeMs A-napaMeTpoB:
by = M2’ pxo7MOfl MMIENAaHC HPH KOPOTKO2aMKHYTOM BHXOHE;
. I‘I tig==al)
h,= u—P — ofpaTHas BesndlHa Ko3dduuHeHTa YCHACHHA 0O Ha-
ty |{,==0
NPAKEHUIO TPH PASOMKHYTOM BXOAE;
iy ! "
hy =2 — wo3pPUUMEHT YCHACHHA [0 TOKY NIPH KOPOTKOZaMKRY
1 uy=0
TOM BBIXOHE;
Fyg = fo | Buixogmas NPOBOAMMOCTH NpPH PAsOMKHYTOM BXOAE.
Ua V=0

Cpasuupast mexkny cobofl ofe CHCTeMEl, BUAHO, UTO BCe HETHIpE
y-napamerpa NpeOCcTaBASIOT coBoll TPOBOAHMOCTH, B TO BpeMdA KaK ¥
TUGDHAHON CHCTEMBL iy M fzz MMEIOT COOTBETCTBEHHO PA3MEPHOCTH
UMneflaHca M DPOBOAHMOCTH, a [IBa JPYrRX HapameTpa (fuzg 1 Aay) —
HcnoBBEIe Ke3QOHIHEHTHI. X

Tparsucrop moKeT ObITb HCHOJAB30OBAH B OJHOH M3 TpeX CXeM
BKAOYEHHA B 3aBHCHMQCTH OT TOFD, KAKOH H3 JEKTPOAOB ABMACTCA
OBIHM OTHOCHTEeAbHO BXGOHON W BmxoiHo#l umenefl. Pasmuuaror. TPH
CXeMbl BKMOYEHNA: ¢ OGLIHM SMHTTEpOM, obulell 6azoll A oBlHM KO-
JNEKTOpOM, .

Mapamerpsl TpaH3ucTOPOB OOLINED USMEPHIOT B KAKON-IU0G0 OIRON
CXeMe BKJIOUEHHS — ualle BCero B cxeme ¢ OOUIAM 3MHTTEPOM NpH
PaboTe B puanaszoHe BONH AJANHeee JEKAMETPOBBIX BiJIH H B CXeMe C
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ofieli 6as30fi B JHANA30HE METPOBHX BOJM. Henoavayn amnapar
MaTPUYHOR aJredpr, MOX(HO MO H3BECTHBIM XapaKTepHCTHUECKHM na-
paMerpaM A2aa cxeMbl ¢ OOLMMM 3MHTTEPOM ONpeNeJHTh NapaMerphi
Afs ABYX JHPYPHX CXeM. DT B3aHMO3aBHCHMOCTH RAPAMETPOB HPH-
3edeHbl B tada. 9.1.

[Tepecyer xapakTepHCTHUECKHX NapaMeTPOB W3 OAHOH CHCTEMBI
B IPYrylo npousscautca no ¢-gam (9.2), (9.3).

2.3. IAPAMETPDBI GH3HYECKOM SYKBHBAJEHTHOH CXEMBI

JAa XapakTepHCTHKH OTEYECTBEHHAIX BHICOKOYACTOTHBIX TPAHSH-
CTOPOB NPHHATA (QH3IAYECKaA CHCTEMa 3J€MeHTOB JKBHBAJEHTHOH cxe-
Mbl, [TocKoabKy B paauHoBeiiaBHH MPU NOCTPOSHHE BEICOKOYACTOTHBIX
K4CKaJ0B HCNONE3YIOTCA CNAABHO-RHDYy3HoHHEe TpaH3ncTophl (11422,
FT309, I'T322), Huxe NPUBOLKHTCA HKBHBANEHTHASN CXeMa YK43aHHOTO
Thia npubopeor. [lorasano!), uro cnnasro-audpysHORNBIE TPAH3HCTO-
Pl MOTyr GhiTb NPERCTaBICHB B BHAe TeOPETHYECKOH MOZRAH (T.M.),
TpexX eMKOCTeH H ConpoTHBAeHHA (pHe. 2.3).

Ha pre. 2.3 rae — oMuyeckoe conpotusienue 6asel, C, — 3apsiaas
CMKOCTD 3MHTTEPHOrO nepexofa, Cx 1 Cre — €MKOCTH KOMEKTOPHOID
nepexona. lloanas eMxocTe KoanekTopHOro mepexofla Cy=Ciy+ Cig
(obuuno G <€ k).
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Puc. 2.3. Gusndeckad SKBHBAJEHTHAR CXeMa TPaHIHCTOPA:
a) cxema ¢ obuedl Gasofl, 6) cxema c OGMIHM IMUTTEPOM

DKBUBANEHTHble CXeMbl JeTHPeXNOJIOCHHKA TeOpeTHUeCcKOH MOMeNH
COBMECTHO C €MKOCTSIMH MEPeXOA0B, NOAKNIOYEHHLIMH K €T0 3axKHMaM,
npencraBdeHti Ba phHe. 2.4, rhe

kT
gl

{auddpy3noHHOR eMKOCTbiO, BKJIOUeHHON MapajfiebHO 3IMHTTEPHOMY
BepexXoay, MOXKHO npeHebpeun);

ry =

o= 'YaT.M. '

'} DKBHBANEHTHAR CXeMa CTIABHO-AHGDOY3HOHHMX TPAHSHCTOPOE H NPHBOANMEE
B 3TOM pasiene dopmyaw pacueTa ¥-napaMeTpoB Uepe3 NapaMeTphl JKBHBAEHTHOR
cxembl noayyeaw KD A. Kameseurnm, Q. B. Conosuim, A. B. KysHenosof.
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Puc. 2.4. Yopowennas »K8lBajenTHan CcxXema TeOpeTIiveckoil MOAeN:
@) cxema c oBlLefl Ga3oli; §) cxema € OGLIHM IMUTTEPOM

Uz yp-una (2.3) u H38eCTHON 3ABUCHMOCTH MOXHO TOJNYYUTh!
a :

T.M.
ﬁT'M' B 1 —6., ‘
i, Dry
1B d= 1765 =0

Ti e.
]ﬁw‘ |(,; = ), = const.

Benuusna @, N0AYYHI2 HA3BARNE npou3BefIeHHs yCHJeHNs Ha NO-
A0y nBPcNyCcKanua AnA TeopeTHyeckoli Moaean. C yueToM BJIHAHNMA
3apAAHOl eMKOCTH 3MHTTEPR fPOH3BCACHHC YCHOEHHA Ha HOJA0CY

Bloar 0= —— ! - | (2.4)

—_— O,
mTa—Fas

Bripaxense (2.4) moxer OblTh 3andcano B HHON (opme:

l 1 + C3 r?:

Wy o
1 1

B TPrx. |

3nan manameTpbl (QHU3HIECKOIH SKBUBAJEHTHON CXeMBl TPAH3HLTO-

Pa, KOTOpbie MOTYT OEITb NOAYYEHEl B Pe3y/bTATe UIMEPEHHH BEJMIHH
: 19
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Tadauna '
Hepamerpn | P | - ne 2l ap; P15 013 foe; T Gy, 1AE fy=Tat 76— snaueHHe BXOAHOTO CO-
Xema ¢ Q.3 ’ ‘
A i 143 wow ApOTHBJIERHSA B CXeMe ¢ obulefi pasoil Ha HE3Kofl uacToTe (ﬁo zl-:;,)'
2 Ty Us | Yo ws te=r6eCx1 — TOCTOAHHAA BDPEMEHK KOMNGKTOPHON HeNH( H3MepAeTcs
,,H[JJF( ﬂ}"J : | 14 [ E 2 KaK MOAYAb Ay Ba BHICOKOP YacTOTe B CXeMe C obwwei Gasofi), MOKHO
o . s i o ( ) J N yaliTH y-NapaMeTput npubopa.

eIV S ] 2w : YcTaHOB/CHHE CBA3H MeXJYy (PH3KYECKHMH NapaMeTpaMH H y-na-
P ! ;30.5’___ aMeTPpaMH TPaH3HCTOPa MO3BOJRET ONPENEJHTh PEKIMHbIE, TeMIle-
by T $ : Wr  ws paTypHble H YACTOTHbE 3aBHCHMOCTH OCHOBHBIX X4PaKTEPHCTHK YCH-
! ;,n[ i +(i‘i )’ N PN LA JUTEALHBIX KaCKagoB, a Takke no AauusiM TY Ha NONYNPOBOSHHKO-

. , ws oo refn ‘H,\ wg) ] ppi¢ MPHOOPH HANTH TPAHKUELIe 3HAUeHHA MX Y-NapaMeTpos.
i | . : - B raba. 2.1 pauer ¢$opMysel pacyeTa y-napaMeTpoB uepes Bead-

P % % N upHEl, H3MEpAEMble Ea 3aBOAAX-U3TOTOBATEAAX TPAH3HCTOPOS,

A
B aroit rabaune o, = o, L — Ipefie/bHad 9acToTa M0 KPYTH3HE.
Tge

B Ananasche vacToT, rae — << 0,3, pacyeTHble COOTHOLICHHS MOTYT
@
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y21=§21+i521 J —w' . = .
| a— oy 6bITH CYIECTBEHHO YIIPOULEHEL.
i b21 N wsw a —_ ; Ws
e h..[ u +(—) } (Y | 2.4, ®YHKIHOHAJBHHBE 3ABUCHMOCTH
LT s ' ws /| XAPAKTEPHCTHYECKNX IMAPAMETPOB
_ ! o w
w R ; T - =
g o T ) P ¥ "( o W @ XapakrepucTHuecKne napaMerpbl TPAH3HCTOPA ABAAIOTCH QYHKUIHA~
12 3 o ) — . MM pexXHMa ero padoTH IO NOCTOAHHOMY TOKY (fa Uk), paboues
| ku[ 1+(—_; __] I 5,,!:11[1+(w } J . YaCTOTH H TeMNepaTypnl OKpYXKawmlell Ccpefwl.
Y 12=gro+tibys IR ' 5 Ha puc. 25 n 2.6 npneefensl THNOBBE HOPMAaJH30BAHHEIE 3aBH-
i !I wey (H_w s ) ; o {1 & CHMOCTH H- u Y-mapaMeTpoB TPAH3UCTOPOB OT peXHMa NATAHHA (/5.
! by J o @ Wy —wC N K ;-om_r’ Ws ) ] Ul{a).
W 2 1 ; K= : P— Buano, yro mapaMerpol TPaH3HCTOPOB CYLISCTBEHHO 3aBHCAT OT
—— 4 P 1
[ hu[l+(w8) J ! ;.:o.fznl 1 o ) } TOKa 3MHATTEPa H He3HAUHTENALHO OT HaMpsiKeHUs KOJNEKTOP—3MHT~
L Ws / Tep npu 3Havennsx {/x,>05 6. HckAoueHHe cOCTABAAIOT TAapaMerpel
J wr — Ci2 # Cpp, 3aBHCHMOCTb KOTODHIX OT HaNpSXKeHHS MOAYHHSIETCA 3aKOHY
K . .
e | s - _ 1
! 3] F - Tt
i ﬁu[ 1+ ("w_ ) ] ' \ 1 4
s .
Y os=gas+iby : - rae n=——-——.
I . H .
bay wCs -+ — [IpoBe/leHHbie HCCACAOBAHNAA TOKA3aMH, YTO TEMIEPaTypHBIe H3Me-
kn[H—(—) ] HEeHHA napamerpoB YCH/AHTEAbHBIX KacKafoB oOycnoBiedbl, TABHBIM
ws 00pasoM, UsMeHeHHEM pEeXHMa NHTAHHS TPAH3ACTOPOB, T. €. KOCBEH-
_ — . HelM  BO3/leficTBHEM TeMNepaTypbl (MpH 3TOM TNpPAMOe BO3LElCTBHE
. | Ay = r3+’_°‘~‘ A TeMnepatypsl Ha XapaKTEPHCTHIECKHe MapaMeTpbl HEBEJHKO).
MpuMevatite ! Bo Wy =w; — Ha unsmeHense peXWMa IHTaHHS TPAaHSHCTOpA BAHSET, B YACTHO-
: ;K‘;?%igm T6x CTH, WaMeHeHHe CTATHUYECKOrO Ko3(dulUUeHTa YCHAeHHA NO TOKY Ber,
i .|T= H .
, o —3naYeKHe § Ha HY | ngg:fng%sannaa TeMepaTypHas 3aBACAMOCTb KOTOPOTO HpHBeLeHa
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TNABA TPETBA

PAAHOIIPHEMHBIE HAPYJKHDBIE H BCTPOEHHDBIE
- AHTEHHBI

* <>

3.1. OBHIHE CBEAEHHA O PAJTUOBEIMATEJILHBEIX
IIPUEMHBIX AHTEHHAX

ITpuemHas aHTeHHa — BaX{Helas vyacTb panuonpueMuukra, Ot 3¢-
(EeKTHBHOCTH ee padoThl H CTeNéHH NOABEPIKEHHOCTH BO3AeHCTBHIO
NPOMBINLAEHHBIX MONMeX, B KOHEYHOM CUeTe, 3aBHCHT IyBCTBHTEJIBHOCTD
NpHeMHHKA. 3HayeHHe MOCARAHEl npH COBpPeMeHHHIX BLICOKOYACTOT-
HbBIX TPAH3HCTOPEX MOMHO MPUHLHAHAJIBHO MOAYUYHTH AOCTATOYHO BbI-
coKuM. OQZH2KO B YCJAOBHAX PEAUONPUEMA OT JeKTPHUECKOH aHTEHHB
YYBCTBHTSABHOCTD NMPHEMHEKA 3RAUHUTENBHO CHHXKAETCa BBHALY O0Jb-
OT0 yposud HpoMEIIJeHHBX nomex. TIpn atoM mopoKnaeMble 3STHMH
MOMEXAMH TeKTPOMATHHTHBIE NOVIA HMEKT Npeodiafalolly0 3AeKTpPH-
YeCKYi0 COCTARMAAIOLLYIO.

Jls1 crandoHapHbix pajHOBEINaTENbHEIX TNPHEMHUKOB, UMEIOUIHX
HapVKHBI2 @HTEHHL], YCTAHOBAEHHEIE Ha HEKOTOPOH BHICOTE OT NPHEM-
HHKOB, TPOCTOE SKPAHUPORAHHE BBONA AHTEHHB BO MHOMHX CJAY4asx
CYIIECTBEHHD YBEAHYHUBAET €€ 3allHUIEHHOCTh OT MecTHBIX HHILYCTPH-
aabHEX momex. OObAcAfETCA 3TO TeM, UTO. B OTJAHYME OT 3/1eKTpo-
MArHuTHOrO TOJIs B AalbHeld 30HE, IAEKTPHYECKHA H MArFHUTHBI
BEKTODHI KOTOPOTO HIMEHSIOTCA N[O 32KOHY lfr, MO MecTHBIX MOMEX
yOHIBAKT ¢ PACCTORHHEM 3HAUHTEABHO HHTEHCHBHee (dneKTpHUecKasn
COCTaBAAOUIAR — o 3akony 1/r% Mardutsaa— 1/¢/2), Bsuny 3toro
noJsi HOM2X OKa3WBAaiO1CA JOKANH30BAKHBIMH BOJH3M HX HCTOUHUKOB.
MMosroMy i NOBHLIEHHA OTHOWCHHS CHrHan/moMexa NpH Pajno-
NpHeMe aKTHBHYI0 YacTh aHTEHHB CJIEAYyeT pacnojJarate B MecTe,
HanGodee 3aMHUIEHHOM GT BO2ASHCTBlA MOMEX, OJHOBPEMEHHO OCY-
WecTBAfS IKpaHHpoBaHHe BBOJla aHTeHHH. PasvMmeerca, uTo BO M3-
OcxadHe 0OTePH CHTHAAA HOAKHC OBITE FPHUMEHEHO CHELHANBHOE
COracyiouee yeTpolicTB, olecnednpaioillee nNpHEMAEMOE COTTACOBA-
HHE aHTEeHHB ¢ QUACPOM BO BceM dHama3oHe paboyux uactor. Aas mne-
peHCCHOro MpHEMANKA pAafHKAJbHBIM METONOM YMeHbIUeHUs Bo3nef-
CTBHS HHAYCTPHAJALHBIX MOMeX ABJHETCH NpHMeHeHHe MACHHTHBEIX aH-
TeHH. TaK Kak B BOAHOBOM 3CHE HANPTKEHHOCTH MATHHTHOTO Hogru H
3NeKTPUULCKOTO E g MONEA cHTHANA CBA3aHH Mexay coBoio cooT-
~ HOUIeHHEM

Eoura _ 100, (3.1)
QHTH R .
26

' CACTEEATT TV O

o pABHO® OTHOLICHHE CHIEa//NoMexa obecleuHBaeTCsi SAEKTPHICKON
o MATHHTHOM AHTEHHAMH JIHWIL B TOM C/y4ae, eCAW OTHOMICHHe MOeil
foMex B MecTe npHeMa

Lo
— = [20x,
HI'IOM

. E
P ZeRCTBHTEALHOCTH ANR BOAH LIMHHee 20 4 OTHOWIeHHe — —NoM
nom
p6AU3H HCTOUHHKOB NOMEX 3HAUHTEALHO HpeBbluaet 120m, uem H oFb-

geHAeTcsd OOJIbLIAA MOMEXCYCTOHYHBOCTS MATHHTHON AHTEHHH NO CPAaB-
HeHHIO C HIeKTpHuecKol. PeanHaauus 3TOro npenMyIlecTBa BOZMOXKHA,
oaHaKo, JHIB B TOM CAyYae, ecJH MATHHTHARN aHTeHHA ofsajgaer He-
agauHTEbHBEIM aHTeHHBIM >(¢ertom. IlpHAEUNUaabHO cpefcTRa S0pb-
Gpl ¢ MOCAEHHUM MOTYT OblTh TeMI JKe, KAKHE HCHCIB3VIOTCHA B TeXHNKe
pajHONe/qeHIaUHE, & HMeHHO!

a) CHMMeTpHpoBaHHe H 3JeKTPOCTATHUECKOe 3IKPAHHPOBAHHE aH-
TeHHBbI;

$) vMeHsIleHHe 4HCAa BHTKOB.

TIpumMeHeHHe [epPBOro CPeicTBa Heleaecosbpasko, Tak Kak, NOMH-

MO SHAUHTETBHOIO YCIOKHEHHS KOHCTPYKLHH aHTEHHBl, OHO MPHBO-

INT K YBEJHYEHHIO HAYaJALHOM eMKOCTH KOHTYpa, a CJASAOBAaTeNbHO,
N TEepeMeHHOM €MKOCTH KouaeHcaTopa HacTpoiiku. Takum oGpasom,
octaercd 0Cn1adnfAire AHTeHHRH 3(QQPeKT MaJOoBHTKOBON MAarHHUTHOH
AHTEHHOH.

B nuanasoHaX NJAMHHBIX W CPENRHX BOJH 3T0 AOCTHTAeTCA pPas3Me-
merdeM 00MOTKA anTeHHLl Ha QepPHTOBOM cepieuHlke GOJBIION Mar-

"HATHON NpoHAillaeMOCTH. Bossllag UHTEHCHBHOCTH MArHHTHOLG MOJSA

cHTHa/ta, cosjabBaeMas 3THM CepAeYHUKOM B OOMOTKe aHTEHHBI, NpH-
BOIUT K CYUISCTBEHHOMY BO2pacTaHHI0 3PPEKTHBHOTO cedeHuds 0OMOT-
KH, 4YTO TO03BOJAAET COOTBETCTEEHHO YMEHBIIHTh, YHCIO0 BHTKOB.

B nuamasoue xoporkux eonH Gojlee Mpuemnema MArHHTHAs anTeH-
Ha TUma BO3JYLIHON paMKH, pacuofaraeMas 1o NepHMeTpY KpbIUKH
Kopnyca npuemHuka. B pasg. 3.0.5 nokasado, uto 3Ta aHTeHHa OTJH-
daercss Goabilleit (hGeKTHBHOCTRIO NpHeMa. B To ke BpeMa, HMes
quC/I0 BOTKOB OT QJHOIO AC TPeX B 3aBHCHMOCTH OT KAacca NpHeM-
HHKa, paMOuYHAs AHTEHHA, HECMOTPA HA OTHOCHTENBHO OGOMBIIYIO MIQ-
aiL BYTKa, IO BeJUYHHE aHTeHHOTO 3(«heKTa JHIb HE3HAYHTELHO
YeTynaer deppomMartiTHOH aHTEHHE. '
Ruarpamma wanpaBAeHHOCTH MATHHTHOR adTeHHbl umMeeT GopMy
“BOCLMEPKH», OTAHYAIILYIOCH INJIOCKHM MaKCHMYMOM H OCTPBIM MH-
HAMYMOM. 3TO MO3BOJSET BO MHOTUX CAyqagx HCKIIOUHTL NPHEM IT0-
MeXH Mmpu YesHauute bHOH NoTepe curHada. Cosmamue HOMOJHHTENb-
HOl MpocTpancTBenHol cedekliiy, CNOCOGCTBYIONIEN CHHKEHNIO UHTep-
‘PEPSHUMONHBIX CBUCTOB B MPHEMHHKe, ABAACTCH OLHHM M3 3HAUHTEINb-
HEIX mIpemMyliecTB maranTHOA AHTeHHB! ((PeppHTOBOR H PAMOUHOI).
Iinst yxp nuanasoma, s KOTOpOM YYACTOK, OTBENEHHBI AA PAZHO-
) 27




TaGawnma 3

) Homurang-| Coeatss Or
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gel(aHNsl, SAHNMACT OTHOCHTEIbHYIO TOMOCY MOPAAKA 10%, nan6oaee
ahpesTHBHEL cHMMeTpHUHBIE ACNYBOAHOBHIe BuUGpaTopbl. B meperoc-
hix TpHEMHHKAX Hallle BCErO HCNOAL3YIOTCS HECHMMETPHYHBIE TODH-
3QHTAJbBHBIC puGparopst, J1aa 3Toro kaacca NPHEMHUKOB HAMETHIZCH
;eHZEHINsA HCOOJbSOBAHHSA DPAMOYHBIX aHTEHH, JHIIbL HESHAYHTENLHO
yCTYnNAMWAX 110 > QEKTHBHOCTH HeCHMMETPHYHEIM BuOpatopam. Bo-
npocaM PACYeTa NaPaMeTpoB MPHEMHLIX AHTEHH, SAEMEHTOB coraaco-
gaHus AX C BXOAHBIMH HeOAMH, OUCBKH CPaBHUTENLHON 3P PeKTHBHOCTH
AHTCHH Pa3MUNBIX THNOB NOCBANIERH MOCNAYKIUME PA3AC/]B HACTO-

auiefi ryashl.
3.2, NHATIASOH PAJHOBEIIAHUA

PajuopeliaTelbHEd  NpHEM  OCYLIECTB/IRETCA B KHJIOMETROBOM
(150--300 x2y4), CEKTOMETPOBOM (3003000 xey), DnexaMeTpOBOM
(3430 Mey) u merpoBom (66108 Mey) nnanasoHax paguoHacToT.
Vygcrkp AM p UM paguoselladHs H AOAOCH YHacTOT, 3aRMMaemble
yMu, OpuBeReHsl B Tada. 3.1

v 3.3. HAPY/KHASA SJEKTPHYECKAA AHTEHHA
' H COI'NTACOBAHHE EE CO BXOJOM IIPHEMHUAKA

Ilnn noOBBLILEHUR NOMEXOYCTONUHBOCTH NPU pajuonpueMe AKTHSB-
HYI0 ualTb AHTEHHH! CAEAYET paclionarartb B MeCTe, YARJEHHOM OT
HCTOYHHKA MOMEX, QCYILECTBJAA KaHaAH3AUHK TPHHATOH JHEpPriu K-
panupoBaHHb $uAepoM. UTo6H H3GexaTL Pe3OHAHCHHIX ABJEHAH B
HeM @ fOTepb SHEPrHH, BLI3BAHHRIX OTPaKeHHEM ee OT HalPy3KH, B
tDunepe HeobXoAuM pexHM Oeryileli BoiHpl. BEHIONHEHHE ORHOTO 3TO-
O TpefoBaHMA, OAHAKO, €lle He 0fecrieyHBaeT MAKCHMAJIbHON OTAAYH
MOIIHOCTH B Harpysky, Kak u3BecTHO, A0JXKHB OpITb coOMt0AeHb emle
CAenyiOllHe YCJIOBHA:

a) paBeH(TBO HYJI0 pEaKTaHCa AHTEHHO-QUAEPHOH CHCTEMEL;

) paBeHCTBO AKTHBHOTO COLPOTHBJACHHA AHTEHHH BOJHOBOMY CO-
NpOTHEREHHUIO MATAKLIETO (QHAepA.

[Tockoapky BHIROJHEHHE THX YCAOBHR B WHPOKOM JHaNasoHe 4a-
CTOT HEBO3MOMHO, Ha [IPAKTHKe YIOBJETBOPAKTCA COMMIacoBaHMeM
HMNeZaKcoB aHTEHHH M (HIepa B cpeAHell TOYKe AHala3oRa, ROTyC-
Ras peakoe paccorsacoBadue Ha ero xpasx. 11onsTHO, 4TO 3TO MPiBO-
AUT K GONbIIEM NOTEPAM T0NesHOi MOIHOCTH.

Hume wanaraeTci MeTol YACTHUHOIO COTJAACOBAHHA AMNELAHCOS
KoMmnencanuefi peakTaHcoB BO Beell nosoce palouux 4acTor.

Hecmorps: na To, 4o oCTaercst B CTOPOHe BONPOC O COTAACOBAHUL
AKTHENHIX COCTABNAIMINY, TaKoe pelleyde TM03BOJAACT CYUISCTBCHHO
YMEHLUIHTL MOTEPH MOLLHOCTH [MOJME3HOrO CcHrhafa.
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3.3.1. Huesa mMerona BHANA3OHHOH KOMIEHCAINH PeaRTaHCOE

CyIIHOCTs PACCMATDUBAEMOTO MeTola DEIIeHHs COCTOMT B CJae-
ayvioleM. Kax wussecrso, Jodasd AHTeRHa ¢ MNPOH3BOJIDBHO CJAOKHON
HMIIER2HCHON XapaKlepHCTiKoH MoXKeT OblTh NpHM aHa/Hu3e 3aMeHeHa
54c, onpeleisemoll HANPAMEHHOCTLIO TONA H pa3MepaMH aHTeHHH C
BHYTPEHHHAM uMnegaucoM Zs, B 00LleM cay4ae COAEPXKAUIHM AKTHB-
HYH) W PeakTABHYI0 COCTaBasiollde.

Pacnoiaras 3KCNEPHMEHTANBHON YACTOTHON 3&BHCHMOCTRIO Za=
=R,+1Xs MomHO, n0as3yach ofiueil TeopHell ABYXNOMIOCHHKOB {1],
Nno NOROXKEHHIO HYyJdeH u [MORICOB Xs anmpoKCHMHEPOBATL PeaKTaHC
AHTEHHB! KAHOHMULCKOH cxeMOH IBYXNOJIOCHHKA OAHOrQ M3 UeTHIpex
xjaaccog (puc. 3.1). Boibupas satrem cooTBeTCTBYOL(HE T-odpasHbii
(UABTP, B O/HO M3 ILIeY KOTOPOro HaflleHHHiHd 3KBHBaJCHTHHI ABYX-
DOMOCHHK BXOAUT KaK IOJe3Melli SJ€MEHT, MOXHO peulHTh 3ajauy
A11ana30HHOH KOMNEHCAUHH DPeakTaHCOB,

HeTtpyaso BHALTh, 4TO B 5TOM ChAyduae XapakTepHCTHYECKOE COnpo-
11iBaende duasrpa W He MoXKer ObiTh BHGPAHO NPOHIBOABHO, 4 JOJIK-
HO QNpefeNdTbCsl 3KBHBAJEHTHHIMH 3HAUCHHSAMH 3JA€MEHTOB adTeHHB!,
COCTABAAOIUY TOPH3OHTAABHOE maeuo T-cOpasHoro duALTpa, ¥ ua-
CToTaMH cpe3a ¢HapTpa. EcaM BCJAHOBOE COINPOTHBJEHHE NHTAIOLLENO
Ppudepa p7=W, peairzauns HIAOMKECHHOTO METOAA COMVIACOBAHHA aM-
1eHHLT W Quiepa momer OHITE OCyWecTBAeHA TPaHchOPMATOPHRIME
HOMOCOBLHIMHE  HALTPAME (cM, 7.2).

3.3.2, AnnporcuMAnHA PeAKTAHCA AHTEHHBI JKBHMBAJCHTHLIM
JBYXHGJIOCHHEOM

MeTon 3aMeHbl peaKTAHCA AHTEHHBLI 3KBHBAJEHTHBIM JABYXAQIOC-
HUKOM YACHUM Ha NpUMepe IUTLIPEBOH NPHeMHOfl AHTEHHHl, NpejHa-
3HavedHoll Aas palGoTh B Auamazone 16--2000 u. CoGerbenno anren-
iia BLIDOJIHEHA B Biife H-MeTPOBOil cTalbHOH TpPyOH, KOoTOpas AN
VBeAUeHHA AelicTBYIOUle!l BLcOTh JOTOJHEHA B BepxHeil HacTH TNH-
PaMUIANbHON 30HTUUHON CeTHI0. JKCHNepHMenTaAbibIe AKTHBHAA U pe-
GKTHBHAA XaPaKTePUCTHKY 3TOH aHTeHHul DpPUBEAeHH HA pHC, 3.2.
Kak BuANO, peaKrauc ABVXIOJIOCHHKA XapAKTepusyeTcss HyJed Ha
fii=10 Mey v nosccom Ha fip=21,3 Meyt). Takouy pacroSoAeHHIO
Pe30HAHCHBIX 4acTOT VIAOBAETEOPAIOT KaHORLYecKHe cxemul 11 n IV
KIaccoB. YuurbBafA, YTO NS PACCMATPHBAEMOro AHAala3oHa WacTot
Xapaxrep peaxKTaHca 4HTeHHBI Ha GecKOHeUHO BHICOKHX dacToTax He
NpencTaBAseT HHTepeca, BHIOMpaeM cxeMy AByXmnogawochuka [l xnac-
ca, o0Mafalillyil0 MEHBEIAM YUCAOM 3/eMEHTOB.

1}y Yacrora fo:=21,3 M2y HaseaHa nonlocod, Tak KAk COMTACHO ONpefeneHyio
NOAIRC COOTBETCTEBYET YacToTe, NMPH KOTOPOH TOK JOCTHraeT MHEHMyMma. B cayuae
ABYXNOMOCHNKA C MOTEpHMH Ha 9TOA YacTOTE ZKTHBHAM COCTABAAWINAR MaKCIHIManb-
HA, a4 PEAKTHBHAA pABHE HYJHO.
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Puc. 3.1. KaHoHHYeCcKre CXeMbl PEaKTHBHLIX JBYXAOMIOCHHKOB



Ins szamavuoro nuanaszoda wacror {(Q,15--183 Mey) peakrane
aNTeHHB MOXKeT OpiTh NpPeICTARACH YKBHUBAACHTHON CXemoH, UMEOUle)
Bcero Tpu sJementa {(puc. 3.3). Ilpn atom yp-Hue (3.2) npHEMMaer
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Pue. 3.2. HmneaaHcHbe XapaKTepPHUCTHEH 3AeKTPHYeCKO
ARTEHHH

—

PesoHaHcHble YaCTOTH ®m, wne U Ce MOTYT GBITH OHpeflejieHBl C/1e-
LyiouuM ofpazoMm (puc. 3.2, 3.3):

a) NP w=wm (HYAD)
mulLr[ |
X, =- — =0
A l—ﬂwﬁl LpCy 05y Cy ’ -
oTKyla _ Wy = ! {3.7

VI (Cud C)’
32

© 6) MpH B=0m (noqoc)

Wneln 1
X, =— ) - = 00,
A7 1 LlaCa  omCs
1
OTKYAA P2 =
Ln
Cu
Puc. 3.3. Dxousa-
C AeHTHAA ¢XeMa Pt’-_‘-
1 AKTaHCE AHTEHHH

XAO )

B) NpH W=y Xs=Xy MOICTARAAT 3HAUCHHE X¢ B (3.5), moay-

qyaem
2 2
W, —
L BT (3.9)
2 2
ﬂ)xXx m“2 J— (;)x

Co=

RBenyuyubl B1€MEHTOB 3KBHBAJEHTHOIO ABYXIONIOCHHKA ONpeAes-
joTc COBMECTHEIM peitenuenm yp-unit (3.7)—(3.9):

2
Cy= Cu f;z 3
Hi
Cp= CO_E}%_E: 5 (3-10)
1
" @2eCn

fonbayacs 3THMH COOTHOLWIGHHAMH, HaXORUM JJIA paccMaTpHBac-
MOl HMNEeAAHCHOH XapakTepHCTHKH antends Cy==80 n¢g, Co=23 nd,
Ly=24 mxen.

3.3.3. Cuerema cOrjacoBAaHNA aNTCHHBI ¢ IEHTAFOIIHM tbll;l.ePOM

Ina xoMneHcaumu peakTanca aHTEHHBI BO BCeM paboyeM Hmana-
30He 4acTOT AHTEHHa AOMKHA OHITh DOACOeAHHeHa K Quaepy uepes
T-06paznmtit TpaucdopMaTOpHLIl dUALTP, BXOJHOE MIEHO KOTOPOTO
Brmouaer B cefs HafifeHHEWH 3KBHBaJEHT AHTEHHH,

MpuMenntensso k mTHIPEBOR {3MeKTpUYecKoll) anTenne, otodpa-
KaeMofi sKBHBAMEHTHLIM ABYXNOJNIOCHHEOM {puc. 3.3), B K¥auecTBe
AEMEUTOB COTMACOBAHMA ANTEEBHB ¢ (uiepoM Moxer OblTb HCMOAb-
30BaHa cHCTeMa, COCTOAINAN M3 [SITH3/JEMEHTHOro MNOJOCOBOTO IOJY-
3Bena (Qunbrpa THna Vy v TpaHcdOPpMATOPHOrO IOJY3BeHa THNA iVy
{DHC. 3.4q). '
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AneveyTel GUALTPA THEA Vy onpefensioTeds H3 CAeLYIOBIHX Bhipa-

mernin [2):

2 = 2aC,=C,
L; _ fg _
o T Tl

2%,

2

P —m .
{Jg = Cl’{

h, = !
0 \ 7
9
m = —fg— L Fry
] m2 fi
a= - -—--—
fo = }"’rfllrz_
|
O, — e e
Poah—fOR
L,= 2=h
4 fyfq

, (3.11)

rae fy, f» — uyacToThl cpesa MONOCOBHIX PUILTPOB;
fo=fms —uacToTa GecKOEeYHOTO 3aTYXaHHA, COOTBETCTBYIOWIAA
NOJIOCY {IMNENaHCHON XapPaKTEPHCTHKH aHTEHHD;

Cr Luo v Cp — snemMedTh

SKBHRBAJACHTA AHTEHHLI,

Cz, L; — sneMenTH CHMMETPHYHOTO TIONOCOBOTO Cl)HJIpra Tana

Vs

R -- parpysouroe ceapornBieHHe ¢duaptpa THna V, pas-
Hoe ero xXapaKkTepHCTHYECKOMY conpoTusaenuio Wy B

cepeliie NOJOCH.
Kosdduuunenr Tpanchopmanns
na {1y

L
fy= ]/_R_H '

TpaHC(l)OpMaTO PHOIo nonyspeda TiH-

(3.12)

rpe Rn — Harpyv3oulHoe CONpOTURBICHIIE QJ}mepa, paBHOE erg BOJMHOBO-

MY CONPOTHBJACHEIO p.

B stux dopmynax zagaHummu cuntawotes: fi, fo, fie=Jw, Ca. Lx, Cn.
BoiuMcnus 13 (3.11) snauenuss ho, m U @, HAXCRUM BhIpa)keHHe

Aast Lg:
2al
L= 20
: 2
34

_ (h—FR

= “wn - (3.13)

LR

QOrcona !
81 aLpf? \
fo o ) =n .
T R

Apaaps nokassisaet {3], 4o momuag Komnencaums PEAKTHBHON ¢O-
cTaBAsIoOULeH 2RTEHHB BO3MOXHA B OHanasoHe c kos3(duinenTom ne-
pekpuiThs 10 uacrote Ky=5 Tlpu seanunne Kx<(5 cremyer ymeHp-
UHTh SKBHBATCHTHYIO €MKXOCTH aHTeHHON Lemu Cy, uTo KOCTHrAeTes
BKMIOYCHHEM KOHACHCATODA Cnoca MOCACLOBATEABHO ¢ BHICOKOMOTEH-

1 (3.14)

UHANBHBIM  3aXUMOM  aH- . oo
TEeHHBL, 4y 1eussrenm
BeayuuHa Cmcﬂ onpege- {l lffm”“”i;
AfeTcs B3 BHPAMKeHUA L !”'
C Ca2C 1 } F
o Ca—2c e &
_ I 7
3uauenne 2C onpenenser- L
ca u3 (3.11). Renysseno mung T Tpaegopvnmapoe
Cornacosanbas paGora A0yIBERG Mg IF,

aHTEHHBl U CHUXAlIiero (u- '
Aepa B BGofiee IIMPOKOM npa-

Na3oHe v4acrtor (Kn>5) MO~ g | W—_h_f i __________ 71
HeT ObITh oBecneueHa cuere- ey ] I !
MOl Mapa/ienbHo coelHHeH- [—g—‘-lﬁ—m ; .

’l

HbiX JranasoHmbix Tpancgop-

MaToOpHerX  $uasTpos. aa ¢
RATIOCTDAUUE 3TOH  BO3IMOMK- '
HOCTH mponomsuM  pacemor- :

NPUBEAEHHOTO Bhillle Aenyseest miig I, 5”‘3;‘5‘9}%?’5”}"-]
PHMepa  panuopemarennroil I TR T

BRAUEE I (AN

pHeMuol dHTEHHBl, OpegHa-

HayedHnolt gaqa pag
OThi B -
a20Hax: p Ana

dinemp 48

g; AB—CB — ]150=1600 Key, I

KB —  6+18,3 Mey.
B ;
ran AHanazone AB—cp peak- '
e AHTeRHBt  (puc. 3.3) ot §
TaBiser nocaenosatesp- =

HO
€ coennnenye EMKOCTH

H 3kBup i ’
aJaen
HocTy [, ROl ymayiTae- Li
Lsz L, Pre. 34, Cxemu coraacoeanns AHTEHREl ¢
- = an. pAIepom: .
. - a}) obman cxema; &} ynpolileHHas cxema ans
2 ANANA30HA IB—CB; 6) 2-KaHaAbHad cxema

9 {iz—ce u xB)
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Tostomy Ans 3TOr0 NMaNasoHa B KayecTBe COMIACYOLIEH CXeMy
MOMKeT Ou{Thb HCNOAD30BAHO TNONy3Beno THma [V, NocaegoBatedsyg
COoelHHEHHOE C TPAHC(HOPMATOPHBIM TOJOCOBBHIM MOAY3BEHOM (pHc.
3.45), aneMeHTLl KOTOPOY0 ONPeRENAOTC U3 YPaBHeHMI:

fo—F1
20,= C,= *—2&7%—‘?* ;
LR |
2 20 (fy—~F) '
{h— 7R
2L,= W ;
G _ 1

2 om{fa—fOR’

M3 mnepBoro ypagHeHua OfipefiengeTcs 3HAYCHHE XAPAKTEPHCTHYe-
cxore conporubieHus (R=W;,}. [lo BuiyHCJeHHOK 3aTeM BeJHUMHe
Ly

HaxXO[AAT 3HayeHHe HHAYKTHBHOCTH JONOJHHTENLHOH KaTYUKN:

L;
Lp,on "="'2__Lm EOTODYID HeoOX0AHMO BKAXUHTD IOCNEAOBATEIbHO ¢

BLICOKONOTEHUIAIBHLM 38 KHMOM aHTeHubl (pHe. 3.48).
Aan nruanasoHa KB OPHNGAHA cxeMma pre. 3.4a ¢ COTAACYIOUIM

GrasTpom THA2 Vi Ofpako BBHAY 7Toro, uro xo3¢¢HuUHeHT nepe-

18,3
KPHITHA TIO 4acToTe 6 paccMaTpuBaeMoM Auanasobe Kg=—=<5, ue-

O0XOAHMO BKMOUHTL AONCJAHRTENBHEBIA TOCAEMOBATENbHBIN KOoHzeHca-

TOp Cnocn (pHe. 3.48).
TpatchopmaTopHee NOJAY3BEHO ¢ NapaMeTpaMH OGMOTOK Lg, L, 1t

C
%, 2alyHTHPOBAHHOE B [HAMAZ0HE AB—CB Komypom?’—k 2L, a &

: Cy .
AHANA30ke KB — KOHTYPOM °_ + 9/ MOXeT ObTb 3aMeHeHO ApyriM
2
TPaHcHOPMATOPHBIM TOAY3BEHOM ¢ 3IKBHBANEHTHHIMH TapaMerpaMi
Lna Lo 1 Ky
LiL
L, — =
(& Lo+ L,
2L
L.=1 (1 — _"_ﬁLﬁ)
o Lo+ L, , {3.15)
K
K,=
Ln
V I+ Ly (1—«?)

rae Le=2L,, 2L ,—AAa Anana3oHoB AB~CB H KB COOTBETCTBEHHO.
IMocae cyMMRpoBalHs COOTBETCTBYIOIIHX eMKOCTelt ofillad cxema a#-
TERROCOTAACYIQULETO YCTPORCTB2 mpuMeT BHA pHC. 3.44.
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B ofleM clydae NPH pacdere MHOTOKAHAIBHOTO COMAACyioulero

oicTBA CAEAYeT YUATHBATL B3AUMHYIO PERKLHIO COCEAHUX (HABT-
P Tax, B Moxoce NPONYCKAHHs QHAbTpa 4B OYVAeT CKa3blBaTbCA
0?'“1pyﬁjm'ee pelleTBHE eMKOCTHOFO CONDPOTHBJAEHHd (QMALTPA KB H,
ayoHﬁopoT, nocaeAnHil OyAeT IYHTHPOBATHCS HHAYKTHBHEIM CONPOTUB-
cipeM LB QHIbTPA. B 3aBUCHMOCTH OT CACTEMB NApAJMJEAbEO BEAIO-
onupix RABTPOB 5TH BDELHDbIe B3AWMOBAHAHHA MOTYT GolTh CYILECT-
W cHi0 OCHADAEHD TIPHMEHEHNEN CMENUAIBHEIX KOPPEKTHPYIOMINX KOH-
TypoB M PAIHOHAIBHLIM BBIOCPOM TONOC NPOMYCcKauHs GUALTPOB I
sxayennl k03PGORIIERTOB TPAHCHOPMALKE HMIIEAAHCOB {41 Tlpymennu-
CeABHO K PACCMOTPCHHON CXehie COTrAACOBAaNKA (pnc. 3.48) xosdibn-
pEeRT Meperadl 1o [ogio

U P
G (3.18)
£ 2
£ RA =+ ey
Ko3(PULUNCHT, VYKTHIBAOUMA IUYHTUPYIOLlee  ASICTBHE

rie Gu —
. {PUALTPa ZPYroro AHANRA30HZ;

iy — HANpsizKeHHe CiTHaAa Ha Harpy3ouHoM CONDOTHBIACHHH Rﬂ;
E— HaNpAMeHHOCTh T0AA CHIHAaMa B MeCTe [IpHeMa,

h -—}ZLG‘ISICTBYIOUJ.EIEI BBICOTH &HTEedHBI,

RA——COBPOTHBJIEHHB AKTHBHEIX NOTePh 2HTEHHBl, CQIpelennemMoe

€2 SKcnepuUMmeHTaNdbHOW  HMAeJaHCHOH XapaKTepHCTHKON
(pue. 3.2.).
Iing npaxTiyeckHx PacyeToB MOMHO NPHHATDH:
c
Uy = =—b—— — 1451 AHAN43OH4 [JB—CB,
CH+CNOM

om* | — 07 AHana3’ona KB,

HekoTopnie Bonpecsl, Kacawinyecs KOAHYECTBEHHON OEHKH peak-
URH coceliny PUILTPOB U COBMECTHOI paGoThl KaHaA0B NPHMEHHTENb-
HO K Cyualy) paiuompieMa B HenpephlBHOM AyaNla30He YacToT, pac-
¢MOTpeHel B pabote (3]

3.4. BCTPOEHHAS ®EPPUTOBAA AHTEHHA

3.4.1. Upurnen aelicrBusa

JdPeKTHBROCT NPHEMa MATHHTHOH AHTEHHBI, 10 AHAMOTHH C $JeK-
Tpuyeckoli, yA0OHO XapaKTepH30BATL 3HAYeHHeM JAelcTBYwUiefi Bh-

COTH }, mpexcTaBAAOLIL OTHOMICHKE 3/IC, HABEJACHHOH ROJeM BOJHOI
B angtu &, K HAUPAKESHHOCTH AEKTPHUECKOTO NOJA B MecTe npue-
Ma E:
B fa (3.17)
o .

XoTs WNeanbuas MArHWTHAs aHTeHHA pearupyer JNHIMb HAa MarHUT-:
HYI0 cocraBaswomyio noan H, Takoe onpenenende A ieaecoodpasHo,
TaX Kak oEO Mo3BoAser CPaBHHBATb NPHeMHble CBOHCTBA 3/EKTpHUE-
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et ez

CKOfi W MarHATHOA aHTEeHH, HMes B BHAY, UTO B BOJIHOBOH 30He MeXIy
£ u H uMesrca ¥ecrkas PyHKUHOHAJBHAA CBA3b, ONpefesdeMan Bhi.
paxennem {(3.1).

deppuroBas aHTeHHA —pPa3SHOBHAHOCTh PAMOUHON aHTEHHbI ¢ hep-
POMATHUTHBIM CEepACMHUKOM, IPOHUSHIBAIOIAY Bee BHTKH paMku. [Ipy
OTCYTCTBHH cepilevynrka 31c &€, H&BeJeHHAdA B paMke OLHODPOIHBIM
MarHuTHBIM nodeM [, BeKTOp KoTopOre MepreHAHKYJAApPEeH NAOCKOCTI
paMEr Sy

dd
&, =—w—, 3.18
rie ®=po/f S, — MOTOK MATHHTHON HWHAYKIUHH,
W — MUCAO BHTKOB DPaMKH,
He ~— MardHTHAs APOHHIAEMOCTh BO3AYXA.

Ecin none H MeHseTcs no CHHYCOMIaNbHOMY 38KOHY € UY&CTOTON
w, | & s] =ouHSew=hE.
Yuurtoiaa cootHowente (3.1) U moAcTaBAfA 3HAYEHHE g OJAA BO3-

Ryxa py=4niQ~7— , foJdyuaeM BEIpakenHe NLNA ASHCTBYIOIULEH BBICOTHE
M

paMKi:

-

Kemyuna

/

i/

o= 298 (3.19
A
rae i — AAUNA BOJHBL,
Bsenem tenepes B 06MoTKy pam-
K QeppoMaryuTHuiil  CepIevHNK
pnusolo .. Tax kax sdderTusuan
MATHITHAA ODOHHULAEMOCTh  Cep-
NeYHHKA C Y4YeTOM pasMartHuuM-
BAWUIEro (PaxkTopa e P po, TO N
MArHUTHOE CONPOTHBAEHHe Gyner
3HAYHTENbHO MeHbllle BHYTPH deppuTta, yeM B Bo2AyXe. ITO BHI30BET
H3rU6 CHAOBBLIX JUHUE NOAS — MIOTHOCTb NOTOKa AOCTHTHET HAKWGO0.L-
el BeAHYHHHL B UEHTPe cepaeurnia {pue. 3.5). O6wuit notrox mar-
HATHOM HHAYKUMM B STOM ciyuae paBed CyMMe noToxos P, u Py, on-
penesigeMbIX aGCONIOTHHIME 3HAYEHNAMH MATHATHBIX NPOHMUAEMOCTeil
CePACUHAKA M. U BO3AYXa He

(bn = &, + 415“,
rie Pe=pcHSe; Dop=peH (Si—S.);

S¢ B Sg— ceyenns cepieyHHka H KATYIUKH,
OTcwaa

Cepdeasr

Puc. 35, Koudurypaund Marduteoro
noas  curpada  BOaAM3n  JeppuaTOBOrD
CEPMEHHTIEA

gz%m4uﬁﬂ%_)} (3.20)
Sy o

B cayyae Hcnob30BaMHMsi DEPOKOH KATyWKM [, COHIMEPHMOI C
AIHEOR CepeYHHKA [o N CMEUIeHHOH OTHOCHTENLHO ero HeHTpa, He
NPeICTABANLT CPENHIOW MarnNTHYIO HPOHHHAEMOCTb cepaednika. Iloa-
craBias 8 (3.20) cooTBeTCTBYWIIHE 3HaueHus wy U H u paddepennn-
38

“aell edraana {(pHe. 3.5) M KarTyuing

WA LT PR ST o R Y iy T

5 cOTAACHO (3.18), noayuny Bolpaieuue Lng NeACTByOWell BHCOTbI

Wil
- % bLI:
appHTOBOM aHTeHH
dert S
2awS, Sk Se | 2awS; (Sc b
= T TR —_ + S = —— p _— 3‘21
i . o " Se . P 5,/ { )
1y = Pe — CpelHAR OTHOCHTEILHAA MAEFHUTHAR [IPOHHLAeMOCTH
rac s 7 .
’ cepasuHNKa;
Se
Q(_Sc_) - Sk Se (3.22)
Sx / 73 Sk ]
5 i Se ¢
1 L =1 o =1,
np} 3, ¢ { S, j
Se IIJ Se 1
Hpu = =0 e I
P Sz ¢ \. Sk ) &%

B stom cavuae {3.21) coenazaet ¢ (3.19) mam b pamouroft auTen-
ybl. BEEICHEE CERISWINKR DRIZBIBZET He TOJbKC yBeJUueHHe »IC, HH-
aykrapyesofl 5 anTedHe {B pny pas Oojiblie N0 CPABHEHHIO ¢ BO3-
AVIIHOH  paMKoi  mIg  cavads
Se=Sy), HO ¥ pocT HIAYKTHBHOCTI
KATyWiks B Wr pas [o CPasHetdlo
¢ e¢ HHAYKTHRHOCTRIO B BO31yxe
(Lo).

AHERUBNPYR BEIUUMHY pp, ChAe-
IyeT yyecrs, 4o Koudurypainhi 0o-

{puc. 3.6} pesino oTAMUAIOTCR APVT
or apyra. [lpr y3kc# KaTyuiie

Pyc. 3.6, Kowpurypallus aarHiTHON
oA HATYWIKH ¢ QeppUTOBUM Cepaet-

K . k) - i X

L Kl iic. 3.6a) Bauasnde cep- | HHKOM:
(Ic < ,! (piic. 3.6a) ! @) npil yaKeil watyike; 6) npu mmpo-
ACHEHKA Ha €@ HHIYWTHBHOCTL HE- KOH  KeTYIUKE

B&JIIKO, TAX KAK CHICBBle JIHHHH

KaTywixu Ooqsmyio wacTs NOYTI NPOXOAAT BHe ee. faobopor, upH
WHPOLOl Karyue (puc. 3.00) BAMAuHE CePAEUHIIKA CYLIECTBEHHO
SCiercTaue Toro, 4To AAHRZ MAFHUTHOPO MYTH CHNOBOH JIMHHH B <ep-
Detmike rospacraer. [JoatoMy £pR pacdeTe HHRYKTHBHOCTH KaTymIKd
HeGOXOZAMO Taxkme YIHTHIBATE cpedliee 3Hadenye koadduumeHTa NPO-
HMnaevocTH py.

Tax xax L,= L =whl,, 70 GPH 2a02HHOM 3HaYeHH¥ HHAYKTHEHOCTH
Hr . 1
Katymuy (L= conis{) HMCAQ BHTKOB KATYIIKH YMeHBIIHTCH B ‘—“‘V—u:

Pas. Taguwm ofpasca, BBefienHe (epPPOMArHHTHOrO cepaeysuya B 06-

MOTKY pasounoil anreHHB OpHBEIeT K HU3MEHeHHI0 HedCTBYIOMIEH Bbl-
B

COTH anTeHus iy sipexTHBHOrO CeuenuA OOMOTKH B §= _V—}-PaS
iy
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LA R

(npr S¢=S:). Huxe ByleT MOKasawo, uTo BeqMuHHa ¢ 1. Wy,

C1OBAMJ, NPl PaBHEIX REHCTBYIOIMHX BEICOTAX aHTEHH CeueHHe 08Mey

KR ()ePPHTOEOR AHTEHHBBI MOXET GbiTb 110 CPaBHEHHIO ¢ PasMowy
Hi

——= pas.

Vo

aHTEHHON YMEHBLISHO B ¢ =

_ 3.4.2, Qyurunorarousg CBAE ROMBPUEHEHTA MArEBTHOI
OPOHHNACMOCTH CePREURBEA ¢ TeOMeTpHel KATYIIRH u cepaeunny,

Buute, npu pacemotpenun xagectpennof KapTUHEL NMOJIA B Cepasy.f§
BHACIH, uTO iy MOCTENeHHO YOLIBAGT OT UEHTpa K Kpasy

HIKE, Mbl
i
cepledHnka. JIad oTHOCHTEABHO V3Kl Ka'rymm(

HOH BOM3W LeHTpA CepASYHAKE o AnameTpoM dy, GAHM3KUM K AAaMerpy
CepAeUHKKA de, MACHHTHAA NPOHNLAEMOCTD #h =l vaxe. B ofmenm cay

a

é:.

ST W I

I

Pic. 3.7, Tlonowenue o08MOTKY Ha cepieYHliKe

dac, npu nMoGoll KOHOUTYpaUHMR aHTEeHHORN KaTYIIKH N IPOH3BOBHOM

CMELICHHH €€ OoT WNEHTPAa cepleYHHKA Ha paccTosuiie a itr DaBHa
{puc. 3.7):

a {
P = ¥ (752—— , T:) , (3.93

T€ L make ONPEALINETCA OTHOCHTEILHON HauadbHof MariHTHOfl mpo-
HHLAEMOCTBIO MaTephasa (p-a = E’ﬂ) n Gopmoll cepieunika {5]:

r}'

pH o —
T+ Ny —1)

1] =
Viake

N — xapaxrepusyer pasmarumuusaionee AeHCTBHE [OMOCOB B cep-
ACUHAKE PA3OMKHYTOR (OpMEL
Hemonvsyn anaauTuueckoe Buipamenye AAsT k03QdHUHEHTa pad
MAardidABANYA N SANHNCOMIOHOTO CePREYHHKA, WMelomlero B 060
€ro CCHEHUH NIOCTOSHHOE 3HaUeHHe NHAYKLHH, B pabore {6] nonyuers

Caepylolas pacuerinas QopMyaa 1T8 ity maxe:

™ mare —f

Hr

10765 o, — 1) % (;note
= + 0, (s — )?( -&: )

[

(3.24)

_;L & 1), pacnoaoxey B
C

spiBoge STOH QOPMYAsl, KOTOpad XOPOLIO COTJIACYETCS ¢ 3Kc-
I HHT&IJIBHHMH TanHLIMY, BBCAEHO NPeANOJONKEHHe O PaBeHCTBe
e

neP“MTHHX ITOTOKOR PeasibHOIo CePHEYHHKA W IKBUBAJNEHTHOTO eMYy
;;arﬂﬂcoma ppalieniis ¢ TeM ke o0beMoM. llpn 2ToM BPUHATH Cae-
1 AHIC .
ij'foﬂlﬂe ABa VCAOBUS:

"3} paBeHc1BO OTHOLIEHHA DOJAYOCefl KBUBAJNEHTHOrO 3JIHINCOHRA
a ¢

YyHHH '&‘ LHANYAPHUECKOT0 CepIeUHHKA (ﬂ.ﬂf{ AHTEHHOrO Cep-
H pend d

14
anKa TGIOCKOH (QOPMBI ceuenneM S BMeCTO de MOXEHO NIPHHATb €ro
jle'-l

- T).
BKBHBaJIEHTH}’i‘D BEJUYHHY dc — -I//T) ‘

f) TAK Kakx ofbeM, & 3dauuT, K deppoMaraUTHas macca 3KB}IBa;

HOFO 3AMHICOHAA, BRHCAHROTO B IUAHHAP, MeHbie 00beMa I
o UHAHBAPA, TO, HCXCAS K3 YOJIOBHS paBeHCTBA 3THX GODHEMOB,
Macc'?{ieﬂo 4TO PAAANCCH], IKBHBAJCHTHREIY N0 HAMACHHYEHHOCTH LH-
Eﬂﬂipy, HMeet ANHHY H AHaAMETP HIE{ 14,5% Gonbuie, yeM MHAHHAD.

CeMeHCTBO KPHBbBIX p,imm=f(d—‘;) C napaMeTpoM pg MOCTPOEH-
peix o (3.24), apusenero wa puc. 3.8. Menonwsys yenosue pBBEH-CTBEi
MaTHHTHAIX IOTOKOB B PeabHOM CePASTHHKE H SKBHBANCHTHOM SJ'[.FIHIIH
coufe B MIOGOM CedyeHHH HA pPacCTOAHHA & OT LeHTpPa H 3h3§é 3aK([)6]
U3MEHEHHs CEUeHMs 5/IMNCOMAR BioAb KOOPAMMATH a, B padote
MOJAy4eHo cAefyloiiee Bulpa)KeHile IJAA MarHHTHOR npounuaemoc*m;
CepACUHHKA B NPOM3BONLHOM CEYEHHH, CNPABEMMHBOE LIS AHTEHHE!

!
y3koil waTywkoil ¥ = }“—<< 1
I A

Phor = Py (1 —0,765X%), (3.25)

a

X = (3.26)

fe
2

— OTHOCHTEA»HOE cMeulenyde cepellHb! KaTYUIKK 0T leHTtpa cepned-
HAKa,

Cpentee 3HayeHne Ppynxupn WX, 1), BXOAAWEN B Bblpa}KeI;!He‘
(3.23), B cayyae NpHMeHeHAs KaTYilKUH IIHPHHON [k, COU3MEPUMOH C
AJHHOR cepiicunMKka [. W OTCTOALLEH OT UEHTPA CepAeyHAKa Ha OTHO-
CHTEARHYI0 Benuynny X (puc. 3.7), onpemessieTcsi COOTHOLIGHHEM

Xe

(X, V)= ——! Y(i—0,765X2)dX.
X,

Xg-—X].
nD‘Cﬂe Bhiyucqeds HHTerpalnia

VX, ¥) = 1—0,255(X? + XZ+ X, X,) .
' 4}




B LT e R R L S

AT

Mh waxc 4, !éz_,,g,,_/%g& ¥ [lepexoAs K TEKYIIEil KOOpAHHATE X, monywaem:
fp | H
20 ] v / ) X, =X—-L£ =XV,
230 i { 1000 Ic
j Xo= X+ % =X1Y,
220 / ',c?&:} 2 T -+
o N (X, ¥) = 1—0.765X2—0,255Y2, 3.27)
i/f/fléfm Takum olpason, AJs (eppuTOBOl 2HTEHHB C KaTYWLIKOH, MPOH3-
200 f -/ /7‘/”' 4 % poupHO PACIOVIOWEHHOH HA CepReUHHKe, MBI NOAYINIH CAelylOwlee ca-
. ! i f L/ icadd T Loe oOlIee BBIpaMeHHe:
A " ' i S 500 MO s
N | L P—-
2 P 1 P ///:// P 2n S, Sk a4 Se 3.98)
a: P C ! ».’;// ) = n "y, T (3.
- r : ’ j /// F / ;_‘;’I?ﬂ ;. M "
170 7 B ; JlaA aHTeRH, NPHMEHFEMbiX B PAaAHOBEINATeNbHHIX NPHEMHHKAX,
166 /;‘/7/(/ J}jﬂ}'i [_ cnpaBe/IHBO HEPAaBEHCTBO <
| W ) | ,
§ i | — —=
- 1 ‘3 : S
130 //;/ V’/’ 70 : K__{c- _'g_c .
N iy K
S //}7/[// /‘iﬁm O10 103BOAfET LN HHIKEHSPHBIX PACUETOR MOML30OBATLCS dopMmy-
30 / %{//;/ 7 *l _ e 2 wSe . (3.29)
120 WL s 200 A
/ // 4 /i/‘ Tie
110 _ /// VA A // - Py =y, (1 —0,765X2 —0,255Y%) (3.30)
160 /// /'/ 154 “ — CcpelHee 3HAUEHMe MATHWTHOH NPOHHUAEMOCTH cepievynuka. BeJsH-
%{/ P A YHHA i mare ONpeNeAsieTcsl M3 ceMelicTBa KpHBBIX (pHe. 3.8),
a0 '
P i
40 //’;/: / f // l} 8.4.3. MarsnTHAS EPOHHUAEMOCTD KATYIIKY
- / //’/ //r L 1?00 Hz phpamenus (3.29) BuRHO, 4TO MAKCHMAJbHOU adidexrusho-
/ / / %/—' § CTRIO odmapaer ta adHTeHHA, KOTOPAA UpH 3alanHOR ee WHIYKTHBHOCTH
” | .// i 75 3 (L)Bhueer fodrmiee uACAO BHTKOB (@).
, e CBOIO QUepeflb, HHAYKTHBHOCTL KATYIWKH ¢ QeppATOBHM cepled-
50 i ////,-1:/’;,,1—-"‘%‘ ' P ¥ HHKOM onpesensetcs ee cpelHell MAPHHTHON NPOHHIAEMOCTHIO (i)
%4 r/ { 50 F T UHAYKTHBROCTBIO KaTyiKn Ly ©e3 cepaeunHKa:
30 . r/ ,.r"""J/ ‘ t  Coeaya (6], mommo mamucats
//’ ! 30 g ' ' '
20 R e 2wy K b= vkl (3.31)
L Fle un— cpe : 1 : HiKa;
s W . peifee 3HAUENHE MATHUTHON NMPOHULAEMOCTH CePALYRIKNE;
10 l : . Ka— kosddumient, yuuTHBAIOWAI OTANIHE AHAMETPOS KATYUI-
KM dy W cepleunuka de; _
¢ 2 4 6 8 10 17 16 15 18 10 27 2% - Lt Ki— Kosddlmment, yuuToIBAI0NMI yMeHbIIEHHE MATHHTHOTO CO-
C . ) [[POTHB.1€HAA NOTOKY CH/AOBLIX NHHUI KATYWKH, BhiSBAHHOE
Puc. 3.8. 3a51CHMOCTh MAKCHMEMBHCH MATHUTHOR NPOHHNAEMOCTH CepledHHKa HaauueM cepredHika,
OT ero reoMeTPHUSCKHX DAa3NepoB H GPOHHLAEMOCTI MaTepHasa ' 43
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Kospdumient Ka ¢ pocToM HapyXHOrO AgaMeTpa KATYIIKH yMeny.
uaercd, TAK Kax NPH 3TOM BAHSHME CePACUHMKA HA BEJHUHHY HHAVK-

THBHOCTH VMEHBILIAETCA, SKCHGPHMEHTEHBH&H 3aBHCHMOCTb Kg MOMer .

GelTh BRIpaMeHa CAeAviOUled >MREPpHYecKol OpMYACH, Xopolio corna.

" AL ST
cylolllefics ¢ SKCNEPHUMEHTAIBHLIMH JAHKbIMK [IPH SHAURHIAX - =7 [6]:

2
TS
@tV o

Kd = . (3'32)

Ix

Rosdduuuecnt K; ¢ yiaHHEHHEM KaTyIIKH T pacTeTt, Tak Kak ¢
[
VBeJAHUSHIEEM OTEOCHTENIBHOTO NYTH CHJIOBOH JMHEH B Cepleuinus

BAHAHMZ OOCTeAHEro Ha (QCPMHPOBAHHE HHAYKTUBHOCFH BO3PacTaer,
[Tpu 3ToM MakcHMAanbHOoe 3HaueHHE Wy AOCTHIAerca npH lk=/l..
DyHKUUOHANLHAT 3aBUCHMOCT: KO3D-

K e

I
duunenta Ky ot S UPH PasmIHbIY

¢
CMeLIeHHAX KAaTyIUKH OTHOCHTEABHO nelr-

pa Ozula NOAYIeHa IKCHEPHMEHTAJBHO
o | ! Ha Boabllcit NapTHH KaTyliek C pasaiy-
F // 1 HBLIMH OTHOCHTeNbLHBIMH [IJHEaMu, Lia-
“27 ; ! , TOM HaMOTKH M A@aMeTpaMiy MpoBodos.
? i | MMea sKCepHMEHTANLHYIO KPHBYI s

R IR
? a2 24 a6 a8 ¥ K{, MOXEQ goiIPCKCUMRUpOBATL €& 8 (O-

3,5_ ! =

Puc. 3.9. 3apucrMocts xoaddu-

UHCHTE& MArHNTHOH NpOHALAeMO-

CTI KATYILRIE OT ee. OTHOCHTS k-
HOR AMHE

[lpu takoM npubiwkenuu obyHRRAS K

B /lHanasoHe U3MEeHeHHH TK- HMeeT 3 Tou-
C
KH TOYHOro conpamernsa (3 ayns) #

4 sKCcTpeMyMa, paBHbie [0 BeJIHYHHE H TOOYEPENHO MeHSIOMIHecs 10
siaky. llonyuennan takum o00pazoM aHaJdHTHUECKas 3aBHCHMOCTD
ajn £ umeer Bua (puc. 3.9)

K, = 0,09+ Y (0,95—0,37Y), (3.33)
rne
Y =t
le

[lpn 370M xpuBas, XapaxkTepnaymouas cTenedb NPUOAHKEHHR aHa-
JAHTHYECKOH 3aBHCHMOCTH K SKCTepIMeHTadAbHOi K;, onpefensercd no-
annoatom YHeloiepa:

am:A(ys—%yj.

Kopuu a3roro nonuroma (AK;=0} COOTBETCTBEHHC PpaBHH:

1
Yl == ‘_2_ (Yuun + Ymug)»

OTBETCTBHH ¢ ypapwennem Yebnnrepa.

o A TR SR AT RS TR A e o e T

Y = V1t L2 VoY,

. . Iy
(Y,‘,am—:—Ymun)-‘ﬂH?"af*OH BOSMOJKHBEIX 3HAUCHRH —
[Mogcrasasa (3.33) u (3.32} B BRIpaweHne (3.31), noayuaem pac-
gerHyio (popmyny AAS pur.
20,094 ¥ (0,55 — 0,37V)]
L= m =

& Ve

{3.34)

rme pa onperedserca na  (3.30).

3.4.4. AHANKTHYECKOC BHIpAsKeHHe NNA ReHcTBYIOHIEH BRICOTHL
¢eppuTOBOll AHTEHHBI NIPHA 322J3HHOH HHMAYKTHBHOCTH

B ofmeM BRIe AeHCTBYIOWAS BHICOTA AHTEHHbl ONpPEleNseTcHd Sh-
pawenneM (3.29). Jas HAXOHMACHUA UHCA2 BHTKOB @ NMpH 3a43HEON
HHAYKTHBHOCTH L BOCno/ib3yemca GOPMYJOH R HBAYKTHBHOCTH OX-
HocnohHoM BO3AymIHON Katymkd Lo

(nwd)* L

0 4 0.45d,  FL

S -I/;"— (I, + 0,45d,).

7 dy P

(3.35)

OTtciona

[MoacTaassa snauenne @ B (3.29) # vcnoib3ys BepaxenHe {3.34),
NONYYHM pacueTHYIO HOpPMYNay MHiaa JAeHCTBYIOUIed BRHICOTHE (eppuTO-
BOH aHTeHHBl NpU 3aJaHHOK HHIYKTHBHOCTH:

b=l 9 (X, V), (3.36)
rae
a T .
_ —2 T _dc_ do V.
o = 1,210 e (€ V B ey V P Lo = (1 1 25)
(3.37)
‘ . /(1 —o, 7652 0,9557%) (Y—]- 0.45 %‘i)
P{X, ¥) = - e/ . (3.38)
Ayage 0,09 4 Y (0,95 — 0,37V}
a
Y=
2
I




AL

. . {
CemeficTBo xapakTtepucrux @(X, Y) qnpu -li = 16 npencrasaeno i,

C
pre. 3.10. Buano, 4To ¢ YBeNHUCHHEM OTHOCHTEABHOI ANMUHBL KaTYlky

Y ¢yukana ¢(X, Y) pacrer. [lpr 3ToM
f

PLX, Vg = -l/5'0 _l%

X=Y=0

P X Vivae = ]/1,16(1+ 0,45_:1«_‘)

X=0Y=1;
PX, Ve _ 5 48 "/'Zc__“
’ - = v, — 4 0 5
P X, Viyuu dy +04
Takum odpasom, 11pni
dy

lIeH BBiCOTE AHTEHHDI, KOTOPBIH MOKET GbiTh TOMYYeH MPH YBeaHYeHLH
WHPHHBL OGMOTKY AD MAKCHMaJAbHO BOBMOMHON BEJHYHHDS (Y=1), co-
Yagi——T— — craBager 1,9 pasa.

| i Ha rpaduxe puc. 3.10 pane-
i CeHa orgfarwillas Bcero cemej-
CTBAa XapakTepucTHK ¢{X, Y},
YAOBIETEOPAMLLZA PABEHCTRY

Yiae = 1—X.

Momveysacs  sroli  kpusoil,
MOMHO TMpH 3a8aHHOH OTHOCH-

TeAbHO! WHPHHe 06MOTKH Y= :—"
<
ONPeAE/THTh €e MNPeRedLHo BO3-
MOXKHOe CMellieHHe OT UeHTpa
@3 R ;;, 75 7sx  CCPACUHNKA (Xuawc) M CoOTBeT-
Puc. 3.10 IOTHDCJIiTeJII:H«:iﬁ JleﬁrCTBV[OHi[a}T CTBEHHO aTO‘,M}f——CTe-HUEHb i
BHICOTA AHTeHHW KaK dyHKLKA pasuepoe  'CHHA NCHCTBYIOIedl  BhICOTH
N MECTOUOMOMCHHA KaTyukn sz cepied- QHTRHHBI (A) no  cpasuennio
HilKe CO 3HaueHUeM Ayaxe [CM. d-ay

(3.36} 1,
3amertum, yro ¢-na (3.35) aam L, BepHa 1A OJHOCJOHHBIX XAa-
IYIMEK C IIArOM T, He NPEBLIAIINIX TPeX AMAMETPOB NpoBofa (dnp).
Mpu *>>3dny pacuer mMoskHO MPOU3BOIUTE 110 TOAHOR opMyse ¢ yye-

TOM TNONDPAaBKH Ha IDAT RaMOTKH:
Ly= {24 460 wd g [2,2?52@— 1) ] . (3.39)
14

= |6 npexeqpHbI#i BRIArpLIL B RefiCTBYIG-

L7

GE

47

as}—

L+ 0,454,

3JTa nmonpaska B caMoOM HeGAaronpUATHOM cayyae cocTasaser 307

0T Lo, 1O9TOMY, MMen B Buny, uro b= V'L,

MOXHO Ans NpaKkTy4e-
46 .

e

neficTByWINeH BEICOTHl NMPH 3aAaHHOH HHAYKTHBHOCTH

CKHX pzu:tﬂ:e'r(‘.ﬂ?'(3 36). [Ipu 5TGM TOTPRIIHOCTb pacueTa GYHET MeHb-

10:15305aThCA
e 13%:

345, Koad@UuMent CBAH MexLy OGMOTKAME aHTEHHBI

ta B2aUMHON DEAKIHH TIPH PAa3MCIUEHHR O0MOTOK ABYX

Aoz )é:;e Ha OAHOM cTep:KHe WJIH Opd pacufeHeHHH Ha [IBe 4YacTH
m{an?igiHB ongoananazondofi au-
TGH}?E‘ (cm. pasa. 3.6.2) neoBxonMo

: ; T e '\ ":_1_?
i - @3 ]
|y
i I
_ \ \ Hy= 106150 .

K

P
=
-3
|
%
e &2
I/

:Wﬂf?ﬂ‘ﬂ‘l

//’
y 4
é

4!’

= ' S ]
1 0 | 1 1

az 222 &6 &8 X . 02 a4 a6 a8 X

v
s
Yy %

Pue. 3.1, CeMelicTBO KpHBBIX KO3(dH- Puc. 3.12. CemeiicTeo Kpusulx Kosdu-
LREHTa CBA3N MEXAy ofMoTKaMu Aas LHEHTA CBASH MeXAy ofMOTHAMH AAR
CePACYHHKOB C |tq=4200--700 CepPAeYHHKOE ¢ fia= [0-=-150.

SHakHe KOI(DHUHEHTA CBA3H MeXKAY 0OMOTKAMH NpH PasIHYHLIX 3HA-
HWEHHAX ¢MemleHua X U AAHHB katyitex Y, Huas storo 6bay HajideHot
JKCmepHMEHTaNbHble 3aBHCHMOCTH x(X, Y), KoTopbie 3aTeM nocpen-
CTEOM npuGankedna YeGbiwesa GbiAM afiNPOKCHMHPOBAHEL CAelyi0-
HHAMIL aHATATHYECKHMH  3aBHCHMOCTAMH  (pHc. 3.11, 3.12):

_ LI—(X—V) vy | 3.40
k= 0,94 ST =T (1—Y) (3.40)

AR g = 400-2-700:
0,97 —(X —Y) (1—Y) (340)

T 09 FT.8(X—T)
AL ug= 100150,

Huxe OyHeT mokasako (cM. pasa. 3.6.2), uro B cayyae AByxjaHa-
"a30M1HON aHTeHHB: onTHMANbHbE sHaueHuss Xomr U Yopr AAS cepied-
HAKOB ¢ py=100-700 pPaBHEL Xopr=0,6 Your=10,2.

| PH 3TOM COOTBeTCTBYIOLULE HM KOI(GUINEHT CBA3H:

o =18,9% — ana cepaeunnxos c ity = 400700,
omr=10,2% — nnq CEPASYHHKOB ¢ py=100-=-150,
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3.4.,6. Ypegensl pPeTyYANPDOBKH HWHAYKTABHOCTH )

113 smpawennfi (3.23)— (3.31}) BuAHO, YTO H3IMEHEHHE BEJUYHHEL
HHAYKTHSHOCTH KATYIIKH NOJYHHAETCR 32KOHY:

P(X, ¥V} = 1—0765X*—0,255Y"

[TpH 3TOM MakcHMajbHOe 3HAMeHHe QYHKUHHM ¢ JOCTHTAETCSl OPH
X=0:
lpmam:: 1_0’255}/2- (342)

Jlaa onpepenesda Ynmm 00paTHMca K puc. 3.7. Bmauno, uro npe-
AedbHO BO3MOXHOE CMeUIeHHe KAaTYUIKH OT LeATpa He NpeBhIIAcT Be-

! {
JHYHHH Gyape = %“‘f’ YTO COOTBETCTBYET AXmaxe=1—Y. Toraa

Yo = 1—0,765 (1—Y)*—0,255 1?=0,2354+1,63 Y—1,02 Y= (3.43)
ITpn 3ajauHON MMPHMHE KATYLIKW Y CYIMECTBYeT TaKoe HOMHHAJb-
#oe nonoKedle ee Xpoy, NMPU KOTOPOM MpefesbHO BO3ZMOIKHOE CMellle-
HHe KATYUIKH B TY WJIl IPYLYIO CTOPOHY OT Xpow BHI3HIBAET paBHbBIE
GTHOCHTE/IbHLIE H3MEHEHHA e HHAYKTUBHOCTH. [losTOMY

Emﬂ — Prow .
Vuox  Yumn
WProw = VﬂJm Puake: (3—44)
€ = ";)Mauc_‘buou — A"P ; (3.45)
Puow ‘l"wm
Ay 1 —0,255Y2 i
T 2B 15 —Lage b (3.46)

A’llJ = wuaxc - “PHOM-

Menods3yst 3aBHCHMOCTD %, MOXKHO AASl 3aZaHHOA OTHOCHTENbHOR
IHPHHBL KaTYIIKH )Y ONpeAesuTb BOSMOMKHbIE Npeiesbl PeryJnpoBKH
MHAYKTUBHOCTH. OQAHAKO NS TOrc YToOB! MNOAYUHUTL PaBHbie NpeAesIbl
PeryJHpoBKH B o0e CTOPOHH OT pafouerc mooXKeHHA KaTYWKH, MO-
CAellsAA A0KHA OBITh EPBOBAYAJBHO CMEIIeHa OT LEHTpa Ha BeJIH-
4HHY Xwow, KOTOpas MOMKET ObiTe onpedeneHa w3 (3.27) u (3.42)—
(3.44) npu Pp="Puon

1—0,765 X2 —0,255Y% = V(0,235 +1,53Y — 1,02Y?)(1 —0, 255Y%),
oTCoaa
Xeow= 1,14V (1 —0,255Y%— 1/ (0,235 1, 53Y —1,02Y%(1—0, 25573,

(3.47)

Yy dopmynm, onpesensuonime Koa(pulHeHT CBAIM MeWAY oOMoTKaMu ¢eppn-

TOBOA aHTEHHB!, M TNpefedb DPeryJIHPOBKH ee HHAYKTHEHOCTH moaydenw B, A. {lo
TOE B M.

. 48

Henone3ya Boeipamenus (3.43) u (3.46), MOXKHO NOAYYHTH pac-
geTHYIO OPMYJNY, CBALIBAIOIIYIO HENOCPRIACTBEHHO BENHYHHY HOMII-
HAaJbNOr0 CMRHIEHHA KATYWKH Xpow C TPEOYEMBIMH MpeeraMu peryai-
pOBKH HHIYKTHBHOCTH % HpH 3a1aHHOd OTHOCUTERBHOH IUHpPHHE Ka-
TymKﬂ

_ —
Xuon=1,14 |/ o (1—0,255y2), (3.48)

l'Iepeﬁ,ueM K paCCMOTPEHHK} ﬂB‘yXﬂHanaSOHHDF{ AaHTEHHbI — HABe oG-
MOTKY pasMelledsl no ofe CTOPOHHI OT LieHTPa cepAeuHnka. B cayuae,
ecnu Hepabouas o6MOTEaA HaxomdATCs B pexnMe XOROCTOrO Xoda, Mu-
BHMAaAbHaA BeJHYHRA CMeLIeHHd

Iy
2
X oo =—= =Y =0,
e
2
Torna H3z (3.27), (3.43) n (3.43) mmeem:
Yyawe = 1 —0,765¥7—0,255¥2% = 1 —1,02V2; (3.49)
/ 1—[,02Y2 .
=y 0,235 + 1,53y — [,0272 — L (3.50)

Xoow= 1,14V (1—0,255¥%)—)/ (0,235 - 1,53V —1 09V (i — 1,027,

(3.51)
Kak n panbwie, Xyow MOXeT ObITb BhlpareHa uepes x:
7 {1 — 0255Y2) + 0,765
K= 1,14 |/ 2= : (3.59)

3aBUCUMOITE % U Xnow AN CEHO- H ABYXAUANASOHHOH AaHTEHH
npeAcTaBAeHEl Ha puc. 3.13 u 3.14. [dna coygas, xorpa Hepa®ouas o0-
MOTKA 3aMKHYT& HAKOPOTKO, Pe3vAbTHPYIOUl2d HHAYKTHBHOCTD KATYI-
KH, Kax noxasano p paza. 3.6.2 {cm. taba. 3.2),

szea = Ls(l ""'"‘:2),
The L»— wapyxThsHOCTL pabouell KaTymika Ge3 yuera peakiiHi Ka-
TYWXH 2-r0 AHaTa30Ha.

Mpu 310M usMeHeHMe BeMHUHEE HHAYKTHBHOCTH NP ABHAKEHHH Ka-
TYWKH BHOAB cephevania OyAeT cAeA0BaTbh 3AKOHY

VX, Y) = (X, ) (I —&%) = (1—0,765X2-— 0,255Y%) (1 —&2), (3.53)

;‘_Erle K onpefensnercs u3 Bbipaxennit (3.40), (3.41). MoxHo MoKa3aTh,

O B Bolpaxenun (3.53) muoxuteneM (1—x2) MOMHO npenebpeus.

CTB}%{?HCTBHTEHBHO. KaK yKaselBajoch Bble {cM. pasa. 3.4.5), Zefl-
Ilad BbICOTA aHTeHHbi AOCTHTAET MAKCHMYMA HpH

Xopr =06 2 YVorr = 0,2,

Hpn — A
aHT@HprlaTémp{fg;o-B_lfi%g? ISl RHTEHHBL ¢ pp=400--700 1 9,7% asas
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1 TN R & T

TIpy ¢TOAL ManuLIX 3HaYeHHAX Ko3(dHUMEHTA CBA3A OLINOKa B Bl

. uuaemoctoio ur=700, 150, 100 n 50, 3aBUHCAMOCTb WA Make,
paxxeHnn (3.53) upu npeHeGpexeHHH MHOXHTeneMm (1—k2} CocTag gryoft TPOHHL N ’ i

. 3.24), MoweT ObITb ANNPOKCHMHUPOBAHA JHHeHHOH
qaer cooreercTBeHno 3,6% u 1%. ITostoMy mas npaktudeckux pacyy oﬂPeﬂe‘“ﬂemaﬂ Sc ) )
TOB HPENE/OB PEIYMHPOBKH MHAYKTHBHOCTH ¢-ast (3.50) m {3.52) 0 cpy‘HKHHEﬁ or —-
kpuBbie {puc. 3.13 n 3.14) moryt ObITe HCNOJAL30BAHHL 1A 0801y ¢ le
! X - — - . . de )
: ' | : = ——e—m
| | T P =1 T @59
. o ’ : {m:wh T " T —‘—r—-jl ', \ de
| ] HE T .
1 f 2 . L % .
: ! H ] - ; p 0,765 (s — B {In = — 1
, el = fe & . 3.56)
: a6 fdy {P( 4. ) de le_ (
a “ | e
: G —=— a4 ) - I,
% I V3 mpeAcTaBAeHHOR Ha puc. 3.15 dyHKuHHA q:(z BHOHO, 4T0 IA4
. i ™ o pasMepoB CeDAEYHHKOD, BCTPEHAIOUIMXCA B Pa/IMOBEILATEABHBIX TPH-
3 1 - e o -
5 ( - 20) (YHKIHSA tp(—~) npeAcTaBiaer MpaKTHUeCKH
: L - 3 L]
3 | I-‘“ g — g eMHHKAX \a'ca de
] ol LOCTOSHAYIO. DTO 1103BOJAET Bbipa-
l Pue, 3.13. 3aBHCAMOCTD TIPEIeAGB pery- Puc. 3.14. 3aBucuMocTh Beaui- roc e (554) ¢ y4eToM (3.55) u ?{é‘é—}
3 THPOBKH BHAYKTHBHOCTH OT LIHPHAW 05- HE  HOMHHANBHOTO  CMellenia HeH : . 24 T T T T
i MOTKH JUIS OlHO- H ABYXAHATAZOHIOH ofMOTKIL OT @@ IIHPHHB AJIT 01 {3.56) BMAROH3MEHHTH: HMy= 100
ANTeHHEL HO- I OBYXAXANAZOHHOH an- g — [~ r—"""J -
f— ofoananasouHas aHTeHHa; 2— RBvXana- TeHHE: h = Ad 1/&:_ Ic — Alc ‘l d , _._____,,_.....-'---""""""l f5_ﬂ
TAIOHKAA ARTEHHA I~ ABYXOMaNasOHHaR AHTEVHD: MaKe ¢ 4 a2 :
2 — OAHOAHATIA30HHAA aHTeHHa (3.57) 708
Soued rae A — nocTosiHnasn. . . . .
y = I | L 7 A r T CiY=
]JEA{.HMOBQKO.\TM}TEL[I[I[L{ HE‘.[JE,‘O‘IEH K&Tym KH X0J0CTOore xXoia ]\Lr) . OTCIO,[[a BMAHO, UTO ANA yBe- g p % 50 ; /a!
POTKOTO 22MbIKAHHA. TO KacaeTcest pdcHetra NPCASJIOB peryalipophi JVUeHIS ,[LEﬁCTBYiOLLLEﬁ BBICOTHI ¢fle

HERXYKTHBHOCTH OJHONHANA30HHOH aHTEHHB!, OOMOTKA KOTOPOR paciie
ueHa Ha 2 4acTy (ol pazd. 3.6.2), To ero MoN(HO NPOHIBOAKWTD 1O (POP-
My/JdaM, HafJAeHHBIM AJd CHJOMHOH HepasfeaeHHOH KaTywku. B 3r10M
cayyae Mbl GyAeM HMeTb HONOJARHTENbHBIA 3aMac pPeryJUPOBKH 3a cHeT
H3MEHEHHA DIAHMOMHAYKIUE MEXKAY NOTOBUHAMH 0GMOTOK HPH UX 832-
HMHOM ApUOMMIKEHHH WA YIaJeHHH,

. _ Puc. 3.5 3apucHMocTy, ONpeAsnsio-
anTeHELl AauHa (PEePPHTOBOTO CeP- o o o HenHoi ANDPOKCHMA-
ACUHAKA AOMKHA OBITE BOSBMONKHO  yy yHKIEN MATHUTHON OPOHHLAEMO-
Sonbiei]. Tlpakridecky ee caepyer CTH AHTEHHE
BEIOpaTh npefenpho Gonblloil, wHa-

CKOTbEO MO3BOJIAET KOHCTPYKIMS [pHeMHHKA. DBupaxenne (3.67)
MOXHO 1peodpazoBath:
5 2 3

4 d 4f
. . o= A4_li:_t._° = A1
. 3.4.7. 3aEUCHMOCTH HeHCTBYHLEH BHICOTH AHTEHHEL Make x4 c 0 ©
. it | s OT JUHEHHBIX PA3MepPOR H YHCA CePAeYHHKOB
8| p P P Me Ve—- o0beM cepaedHHKa.

. ; T
Buuie fHpio noxazadmo (3.3.7), 4T0 MaKCHMAaJAbHOe sHauedHe 1ei- cloza t rm
| CTBYHOUIEH BLICOTH TIPH 3aAaHHCH HHIYKTHBHOCTH aHTEHREBl Nponopuid: ho 4 e ;V— (3.58)
; HAIbHO: Make L
! oo = de '!/'ﬁ'.»; [ . (3 54} Takum opasom, npu sazmarHofl MuNHe cepRedRHKAa AeWCTBYIOINAA
MAKC Sl

35“:01‘& AHTeHHB NPONOPUHOHAMBHA KOPHK 4YeTBePTOH CTeNeHH U3
h BEMA (Mnik Beca) cepaeyHuka. JIpyrMMH CJOBaMH, A yBeJHYeHHA
B nnanasonax 0,15--1,6; 4--12; 6--18 u 12-=27 Mey, rae ncno1s” BIB0e (npu samannoii AsuHe) 0ObeM HAM Bec CepleyHHKA AOMKeH
3YWOTCA COOTBLTCTBEHHO peppUTOBHIE MaTepHanul ¢ HayafwHofl Mal” HTh yseanuen B 16 pas.
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3aMeTHM, YTO MOJYHeHHBI BLIBOA BepeH MPH TeX 3HAUCHHAX o

d,
W WUpaw JJA KOTOPBIX CNIPAaBEANHBA JAHHE{HAA ANNPOKCAMAUAA dyHKIy
¢
pare = 1 d_c) . Tlpn ouenb MANBIX Muaw, KAK 3TO BUIAHO M3 pHc, 3§
- !
YBEAHYHBATD dL
: ¢

Janbdeiiiiee yBesuyeHne ZeficTBYIOMWEH BLHICOTHI aHTEHHH TIPI 24.
AanHEOM O0beMe CTePIKHA MOXET OBTh AOCTHIFHYTO 33 CUeT NPHMeye.
HHS 1 ClepiKHel, KaKAblf B3 KOTOPBIX CcHAGXKeH OTASMBHOH, onTy.
MaJbHO pacuofoedHodl obMortkoh. IIpn sTOM Bee cTep:XKHM pacno.
JIOMEHBl OAUH OT OPYroTo Ha TAKOM PAacCTOAHHU, NPU KOTOPOM OTCyT.
CTBYST MarH#THas CBA3b MEMAY OOMOTKAMH, SNEKTPHUECKH coes.
HEHHBIMM JPYT ¢ ApyroM. B sToM cayuae, AnA m cepAeYHHKOB, HHIVk.

" L
TUBHOCTL Kammoh odmorku L, = — .
L

HeT CMBICaA.

Ucno BATKCB B KaMXAoN 06

w
MOTKE, VUHTBIBad, 4T0 L=w?w, = —= ,rde @ — UHC/IO BUTKOB B 0j-
nt

HOCTePIKHEBO{l aHTeHHe.
Tax xax Bce KaTymki NPOHUSHIBAKOTCA OOLHM TIOTOKOM, Pe3y.i-
THPYIOMAa 3AC (& pes), HHAVKTHPYEMAS MATHHTHBIM JOJEM CHTHANS

BO Bee oOMOTKM (B oJyyae MX NOCAEROBATENBHOTO COSAMHEHHS) Npo-
NOPUHOHAMLHE:

gpes = hpeaE = m_w; =w) m. {'3‘59)
Vm
Yuuteipas, uro ofuiull ofteM m (epPHTOBLIX cTepmHedt B /7 pas
Gonbilie 06HeMa OZHOrO CepHeyHyKa, Pe3yabTHpYIas AeHcTBYIOWEAA
BLICOTA B COOTBETCTBHM ¢ {3.59) OyIeT NpomopunoNasbHa KBaADATIIONY
Kophio H3 obneMa cepledHHKa:

hpes = ]/Vc- (3.60)

Cpasumnsan ¢ (3.58), BuaHo, uTO NpPH paBHON AefcTBYMOLIEN BHILO:

TE M, CTeprKHeBasw aHTeHHa TtpelyeT CyUIECTBEHHO MeMbIMHX 3aTpaT

MarHHTHOIO MaTepHaJia, 4eM CHOHOCTEPM(HeBAf aHTeéHHA. ARANOTHYHBIR
BRiBOABI NOJAYYAIOTCA NPH N2paaiebHOM COSAHHEHHU M CTepwKHE

3.5. BCTPOEHHASI PAMOYHAS AHTEHHA

3.5.1. Ofmgme crefeHES 0 PAMOUYHBIX aHTEHHAX

B kB Nuanasode wapafy c¢ QeppHTOSEIMH T0AYYaOT PacmpocTpd
HeHHe KOPOTKOBOJAHOBBIE paMoyHble aHTeddHbl. AHaans nokasad, 419
paMoyHbie AHTEHRB! B KB Aixanasone ¢0/ajaor pagoM NpeHMymects
nepel GEpPHTOBBIMII AHTEHHAMH:

365 Dosiee BBICOKOH UYBCTBHTEAbHOCTLIO DNPHEMHHKA

b2

(cm. pasl

TRTER R T o e

cyulecTBeHHO MeHbIHM TEMTEPATYPHLIM KO3(QQHUHEHTOM HH-
”KTHB:gﬁzﬁgeﬁ MOABEPKEHHOCTBIO  MeXaHNUuecKuM BO31e{CTBHAM K.
o BIX TnoJerH,
HHH“;)OJU:I[_L?II;EHTOCTOHHCTBOM paloueli monockl B AnagasoHe mpH-

,.eng QACTOT H JydIIefl CeNeKTHBHOCTbIO B OTHOLIGHWH 3€PKAMb-
UMBE e (oM. T 4), .
HOH,-HS‘{E!‘{HT'EJI])HO meHbiell cefecTOHMOCTHIO.

Ypcao BATKOB PAMKH koaeberTcs B npejenax OT ORHOIO A0 qeg:l-
ex B 3aBHCHMOCTH OT rabapuTOB TNPHEMHAKA H paﬁoqerobli?iarl;a:{eén;
wacToT. T1pH STOM 1A MPHEMHHKA C MOJIHOCTBIO PACTAHYTHI!

AMH ONTHMAJbHZ OJHORHTKOBAA paMka. |
30HP3MOLIHble anTenHn HauGonee 3pdexTHBHLI NpH HCNOABIOBAHUIE
GTKHAHOH KOHCTPYRUMA, KOTAa B paGouem MOTOXEHKH DaMKa Passep-
yTa HAA KOPMYCOM MPHeMHHKE. Tipu 3r1om L0OPOTHOCTD PAMKM, & c,rze:
10BaTeIBHG, yBCTBHTEILHOCTD H CeNeKTHBHOCTL AOCTHTAIOT Npefedb
10 BO3MONKHBIX 3HAteHUA. PaMouHas anTeHHa npiMeuatenbia TeM, uto
nacTOTHAA 3ABHCHMOCTD & ﬂot?po*mocm nMeeT BO3PacTalOlHil Xapak-
tep, 8 OTHYHE OT PEPPHTOBOI ARTERHDBE, Y KOTOPOR RoOpOTHOCTD fla-
86T C POCTOM YacTOTEI. JTO. 00CTOATENLCTBO crnocofCTByeT BOCTHe-
qHi0 60ABIIEro MOCTOAHCTBA paboued NOJM0CH B AHaNa30He pabouux ua-
cToT B OoJee BBICOKOA CeNeKTHBHOCTH.

Hactpofixa paMKH OCYILECTBASIETCA HHALYKTHBHBIMIL TPHMMEDAMI,
BKAIOHAEMBIME [OCJEAOBATEABHO WAl fapajielbHO pamke. Pacuer
TPUMMEDOB NpuBedeH B pasiA. 4.5.4.

MioroaManasoHHan aHTeHHZ ™MOMeT OblTh BHIIOOJAACHAZ METOLOM,
IpH KOTOPOM DPAMKa HCHOMb3YeTca Kak OO ACTOURMK 8036y ACHHA
INA Beeli CHCTeMB! BLICOKCUACTOTHBIX NPOMEKYTOUHBIX KOHTYPOB (CM.
pasa. 3.6.4). .

B/

3.5.2, ArasmTiueckoe BHIPAKEHHE FAA MeHCTBYIOUIEH BEICOTH
pamournoilt AHTCHERI UPH 3ATAHHOH HHAYKTHBHOCTH

Bhire GLsio MoAydeHo Bblpamenne (3.19) And AeilcTsyiOWlel BH-
COTH paMouHOfi auTeHHb., Kpome TOro, HM3BEeCTHO BhIpameHue RAR
UHLYKTHBHOCTH TJockod pamxn {7]:

L = 2Puln 23 (361

rP
The P g S — mepuseTp u NUICIaAb PaMKH, F —pPaxHyC NpoBoaa paMKu.
Pewag cosmectio (3.61) u (3.19), noayuum Bolpakenne IJs AeH-

CTBYIOLIG#l BICOTBI NPAMOYTOJLHON DAMKH NMpPH 32JaHHOH ee MHAYK-
THBHGCTR:

. L
R =2,2. 1072 — 2 — pr o/ T (3.62)
. {ane) Vl_:_'_& f("-raﬂl picat) g ]g(l_ia fp')
r
Tle g = H_lp

i)

; Hp—BricoTa pamkii
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Ha (3.62) caenyer, uto IpH 321aHHOH HHAYKTHBHOCTH *51533"2 s ¥y

ThIBAA, 4TO NOAKOPEHHOE BBIPAMKEHHE HMeeT Bechyma cnalyio 3apucy,
MOCTL OT pasMepoB paMxkd. CpaBHHBag C COOTBETCTBYIOLIMM BbIpay,.

HHeM A9 PeppnToBOol aHTedun (3.36), BugHO, uTO ¢ POCTOM Astiyyyy, "

paMku Iy ee 3¢peKTHBHOCTS BO3DACTAeT 3HAYHTEALHC pesue, ey npy
YBCJHYCHHY NAHHBL CTePKHST DePPUTOBONH AHTEHHML,

3.6 MHOTOITHUAITASOHHA S MATHHTHAS AHTEHHA
3.6.1. Meroam HOCTPOGHHA MHOTOAMANABOHHON AHTEHHE]

Mroroananasonuasn beppuToBag aHTeHia IPUHUNTIHATBHO MoiKey
ObiTh BBIMONHEHA OXHHM M3 TPeX MeTOAO0B:

— P43MEIMICHHEM OOMOTOX BCeX NOARMANA30HOB Ha obimem dep.
PHTOBOM cCTepxie,

— TPUMCHEHHEM aBTOHOMHBIX (epPHTOBHIX CTepmuedl gaa kax-
A0rQ nojAuailasoHa,

— HPHMEHECHHEM eIHHOH CHHOOBMOTOUHGH depputosoii antenm,
ABAAOUICHCA HCTOYHHKOM BOSOYIKAEHHS IS Boex A0AAHANAZ0HOB (i
OAHOBPEMEHAO KOHTYPHOH KaTYIUKOA Ans HauGosee KOPOTKOBOJHORO-
TO NOAAAANA3CHA) H CHCTeMBl MACCHBHbLIX HRTHIPEXDOMIOCHHKOB .19
COTI4COBAANA 9TOrO MCTOYHHKA C HAPPYSKOH Ha OCTAJbHLIY neaana-
Na30Rax,

Jlullib ABYXOUATIA30HHEIE 4HTEHHBL BbINOJRAKTCA 10 IePBOMY Me- -

TOAY, YTC OOBACHAETCA TPYRHOCTLIO ¢mzuveckoro pasmewenns antes-

HBIX kaTylleX Goslee ABYX NOAAHARASOHOB H ux OITHMAJBLHOrD pac

MOMOMEHARA, 4 TAKHKE OTCYTCTBHEM BOSMOMKHOCTH 0GCCHSYHTH Tpedve-
MBIC NIpENeNbl PEryANPOBKY HHOYKTHBHOCTH. Kpome toro, ana yerpa-
HEHHZ NAapasiTHOTO OTGOPA 3HEPTHH, a TaxKe MOGOYHLIX KANAMOR npi-
eM2 HeOOXOMIMO HaKOPOTKO 3aMbIKATh KATYIIKH HepaGoymx nod-
JAHANA30HOB, YTO NPHBOANT K MONOJIHHTEMbHON notepe 3QPeKTHBHOCTH
opHeMa.

Bropoft serox Takxe OTPanUTeHHO NMPHMEHHM, Tak Kak B 50.b-
LILACTBE CAY4aeB M3 KOHCTPYKTUBHBIX COO0DPaKERNl HeXKeaarTe/ibHo
nNpumMeHeHHe Goee ABYX (eppHTOBBIX CTepiKHed, OCOGEHHO yyuThIBas,
ATO OHIN ACJKHBI Gb{Tb YAaJeHH APYT OT Apyra Ha paccrosiHde, Nl
KOTOPOM HX 53aMMOBJIISTHHE He3HAUWTENbHO, Hpaxrruecku, ucnoar
3YIOTCA ABYXCTEPIKHEBLie 2HTEHHDBI ¢ PASAHUABIME HAYAMLHBIMH ApoKH-
HAeMOCTAMH (PePPHTUBOTO CepAeyHNKa: Hr=400-+-700 —anq mpyxans-
TNa30HHON aHTEHHH NB—CB 1 pa=100-=-150 —gna asyxananasounsoil
KOPOTKOBOMHOBCH aHTenutl. HapGonee YHHBEpCaNen TpeTHH MeTod —
OH NO3BOJACT BolIOTHHTL AHTEHHY © JIOGBHIM KOJHYECTBOM Auanasoned
H 1IpH TDABUILHOM COIACORAHAM HCTOYHHKA BO3DYKAeHYA ¢ HArPYS”
KOfl H MaJabix NOTEPAX B 3JeMEHTAX COTNACOBAHHA 06ecleunis BbilD”
Kylo 3((peKTHBHOCTE NpHeMa Las Beex nefnnanasonoes, Hag muord
54 '

KHOI PAMOYHOM AHTEHHB! 9TOT METOA NOCTPOSHHS €AHHCTRER-
aso apfl. flepeiiieM K KONMYECTBEHHOMY aHAJAM3Y ITHX MeTo-

gnan
o BOSMOM

;[08.

3.6.2. [IByXAHATIAZ0HESA, ONHOCTEPKHeBaR deppHTGEaAn
’ aNTeHHA

B ABYXRHANA3OHHOW anTeHHe, y KoTopoll ofe 0GMOTKH pacnonc-
. Ha obumeM crepkde, 5hoeKTHBEOCTL NpHeMa yXyAlmaercs
H\em?]cmne NOTJIOUEHHA 3Heprun o6MOTKOH HepaboTawIlero AHana-
Eéﬁg’l PaccnOTPHM PeakiHio HochieAHell 174 CAeAYIOHIMX CXeM KOM-

AMYTaNHH!
A. OBMOTHA HEPABOYELD} JHMANA30HA 3AMKHVTA HAHOPOTHO

DKBUBAJAEHTHAA CXeMa, ODPeleNsdlolilad peakuHio oSMOTKH, Npi-
peneHa Ha pHe. 3.16a. TIpr HanpsiKedHocTR MOJAS B MecTe pacrnono-
KeHHST AHTEHHBLI, paBHO# E, a1c, Ha- o
popuuble B cOmorkax (L, Li), co-
OTBeTCTBEHHO paBHei LEhy o “Efr.g.
Tlpu 3aMBIKaHHH HakopoTko -i o6-
MOTKH Bo 2-it KOMTYD (puc. 3.166)
BHOCATCA AONGJIHHTENBHO:

AEhy = —Ehx ]/ iz__ +(3.63)
1
AL =—x",; (3.64)

L
AR :K"ZRIK' E .
Ly

NE

Pne. 3.16. Cxembl p3aumoceasy ofmo-
(3.65) Tox 2 ananascHoR HPH KODOTHOM sa-
MBKAHIH Hepadouedl  0OMOTLH
Tfocae cymyiuposauus COGTBETCTBYIOUIMX BeNHYHH 2- KOHTYp Xa-
pamepnsyercg napaMeTpaMu:

hy N _

| xR (3.66)
Lpes = Lo{t—x%; (3.67)
Roes = R2K(1+ ch-Qj*‘-‘; . ' (3.68

Me Qu, Qo — KOHCTPYKTHBHEE A06POTHOCTI AHTEHHBIX 1;01{1‘3;19913_060-
. 1y L
WX luanazonos. Bxoxampii dopmyvay (3.66} MuoxUTe D - ] L*-:: i,
* b 1
T Kak b= u L=1q [Tostomy ¢ Goapliofi TouHOCThIC
hpea = !12(’1"'&)-

B pasz 471 {¢-na (4.63)] nokasawo, 4TO WYBCTBHTERBLHOCTL NMPH-

®MHuKa ¢ warantuoi AUTEHHON NPONOPLUHONATbHA NapaMeTpy

55




y=~h QI&', KOTOPEIfi MOKHO CYHTATb KPHTEPHeM KauecTBa aHTerny
H

B paccmarprBaeMOM cayuae Ang NBYXAMANA30HHOH aHTEHHEL

/ o3 ST O
{Vpesle = Apes ‘%ﬂ;‘ = hy{1 — k&) V Qe

1K

B caysae onHOZMAMAa30HHOH aHTeHHHI

[¥pesl = Ay ]/E::: .

Takum oGpasom, moreps 3QPeKTIBHOCTH aHTEHHL MPH Mepexoge

OT ONHOAHANMAZOKHOHA K HABYXAHANA30HHON aHTeHHe ONpeenseTcs ot
-HOLIEHHEM

[Wpeala _ 1—x
[Vpes] Q.
pesll V R (_2;1;

OGbruo KOBCTPYKTHBHEIE AOOPOTHOCTH GHTERHBIX KGHTYPOB Pasiu-
HbiX AHanasoHos {Qu M Qix) OU3KNM APYT X APYTY H TOTAR:

[(VpeaJe I—=&
Wpeshh VIt (3.69)

1pH Qox=Cir.

Brlpaxenne mam sKBUBaJIeRTHO[ HeficTBYIOIeH BbCOTH ABYXAHA-
flA30HHCH &HTEHHLl OPH 3aNaHHOH MBIYKTHBHOCTH MOMKHO HAMACaTh

1—&
HEMOCPeACTBERHO, BReiA B -y (3.36) MHOWHTenh 7 /= g
]/1+ K? Q:—
h = hmmc (Dz (X, Y), ’ (3 ?0)
Tie
1
@,(X,Y)= ———%— @ (X, V), 3.71)
VH‘- e

9(X, Y) u x onpenesniotes u3 Boipaxenuli {3.38}, (3.40) n (3.41).

_ 8 cemeiicTsa  Kpubeix puc. 3.17 {(maa cayuan Qu=Q)
BHAHO, YTO $yHKUMK O©u(X, Y) HMewT MaxkcHMadbHbie sHauends BPH
Xon'r:'o,ﬁ H YD]IT"—-"O,Q- HpH 3TOM ®2 Malic(X, Y) =0,7 oas LLH:L}OO-—-?OOs

;;OET = 18,9 0/0; CD2 Maxc(’X, Y) :0,75 A Ug= 100— 150, Kon'r-: 10!2 %‘

2]

- T 45 ',
giw} i sl }f

Nt N
\\ oy L / ,! \w

45 ~ N T l f \
\ﬂﬁ‘? 03 / ‘ G ol

" 00+700] N / ! S 100%150 ]

By

03 ] ]
at PR R

Pue. 3.17. CeneiicTBo Kpushlx @: (%, ) ENA CeDIEYHHKOB:
a) wa=400--700; 6} pa=100=-150

’ [ o] .
@yl - % ﬁ Qé 1
y ey 11 X
NN | i /T N N\\gs
0 //;—\\ y _'/( \\ N
g \\\” A R A\

. \ 1 LA
as ,m\ Y, 18 7 . . LY o
2 : S =m§;+m 1

49
a7l —] A @ \
i Jra4d0-700 w3} L | \{J
a8 \\l{:a 6 | s
o 0 95 05 68 10x 22 04 45 68 X

Pue. 3.8 Cemeitcteo kpHEMX ¥ (X, y) AAA CepledHHKOB:
a) ne=400-+700: 6) ue=100--150
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AT A L e e ey e LT NPT T R et o

f il JNOMERHON BHIIIE, MOXHO HaHTH peak-
3aMeTiM, yTO AAH OAHORNADA30MHON &HTCHHLL ee OGMOTKY e . [loab3yACh MeT%ﬂHK?g‘nI:IBanasoua I T I Cnpyqai%
coofpasuo pasduBaTh HAa ABE DaBHbie YACTH, Pacmoiaras #x Lo 0de L5110 xouTypa Hepaboue e ecora Hm]zeespeca Taﬁeal{al{.ﬂpll g
CTOPOHB OT cepeluHbl ceplculHxa. B 3ToM cavyae U9 5 ue ApeACTABAAET [P ,

i fpe™=l) WOl BejHuHRe TapaMeTpa  CBA3H,

— - HTE .
on 1/ - _Qux bl Qe 1/ 2 3 31;?(291 cymecTByeT MeXAy obMoTkamu (£Q> l
Ypes = £ 1 y R i, ol T K I KOH CTAHOBHTCH aNEPHUIAH~ .
Lot Ly 4 24l Ly v 14% 2 > 1), pabodHi KOHTYP _ AR Roy
- I , . P yeCKHM. ' H- e :
rae fo, Lo, Qox —A€ACTBYIOMAR BBICOTA, HHLYKTHBHOCTb U 106DOTHC T, Onyckas NPOMEXYTOUHBIE BHKIAKI, np = P
KaA(ZoH 10J0BiHE OOMOTKH COOTBETCTBEHHO, oﬂﬂ'\*“ oKOH4ATENbHBIE Pe3YALTATRl A5 TPeX ; g Ly
Jas antemup ¢ mapameTpamu 2 B L, ¢OmoTKa KoTopofl He pay. Baccﬁmpe}lﬂbﬂ{ caysaes (rabn. 3.2). Anaan- ’_w_, -
AesieHa Ha ABe YacTH, y DPa3en: Eﬂpvg [ONYYCHHEIE Pe3YIbTaThl, MOKHO CHe- K .
/as Jop CaeAYlouIie OCHOBHHE BblBOL:
v=~h !,; = (3.73) T pexkHM KOPOTKOrO 3aMBIKaHNA, DaBHO Eh, £,
KaK M 3aMBIKaHHA nepabouedt 0OMOTKH €MKO-
Tak kaw 4ns M0GHX 00MOTON CTPOre COGMIORAETCA COOTHOLe: i crbio BUA CAYuas fi<Cfpeo BBISHIBZET CHWKE-  Puc. 3.19. Cxewa s3an-
h A : . i THE A60THl AHTEOHHBI H TeM  MOCBR2H AHTERNBIX ~
= -),.“_ 1 nodaran Que==Qu: modyuaeMm us (3.72) u (3.73) Hye 3(1"138}‘T”BH§CTH Pl o sqayy 10K NpH nacTpoilke Hepa-
Vi Vi : chApHEE, UeM  GOJBIC KOIPPUUAEHT  CBAZ Boueil OOMOTKH Ha 4acCTO~
Vo ;o ey o6MoTKaMu 1 Giike coBcTBeHHas Ya- 1y b
= }; 1.7_}5' (.74 crota Hepabodelt 0O6MOTKH fi K pesonaHcHOM
' TaGanua 3.2
Taxual 0Opasor, BHAMPHU B 3(OeKTHBHOCTH  0IBOAHANAIGHHG
aUTeHBs, I0AYYaeMbli B peaynb'Ta're pacuseHeHUs OGMOTKH Ha ABE da- OfMoTKA Hepadoaero LHAMA30HA 34 IYHTHPORAHA EMEOCThIO
CeT OoMuTRa HepaGouero
T d
CTH, pased V1¢K_ TlapaeTp | AWANZ0Ha saiciyT F1<Tpes fi>fpes
Apadorwuio NpedBAYIeMY MOKHO HENOCDRACTBEHHO HanucaTs 5u-
paKeHHe a9 ZeleTsymwiulell SBLICOTHI AHTEHHH UPA 33AaukON HRLVE-
TUBHOCTH: he f 1 _,_1‘2__ Ay f 14 }&L
b= e ® (X, V), .7 Sl | 0= - Lo
rie : fpea ‘FP93
- e -
DX, Y)=9X, 1) T {3.76} 2
7 K2 L 1 K
. . o _ Ly l———-? 3 4 2
TiopgcraBaas B (3.76} Boipaxienus (3.38), (3.40) u (3.41) 11 Lope, Ly (1—x9) i fi {
o(X, Y) u &, noayuum cemeficTBo xpussix O:(X, Y) Ans cepAeynikos - ;2 52,
¢ PasdiMUHBIME pe {(prc. 5.18). M3 wpuBEBIX U0, YTO BEIHYHHA CHe- pes ' r
HIEHHA MOJOBHE 90MOTOL (Newpe) 1! OTHOCHTENLHAY AJHHA KAAAOI 113 ' Quc Qu
HAX  { Yonr): S Coone
1K e XIK
XGHT _ 0‘5_“ 0,6, . Rzpea Rm‘ ( l—i—rc* Q%K ) Rzg 1+ % 2 R2K 1 [‘ ﬁ -
1K 1
Yonr = 0,3—0,2. (l" 2) <2')
BT !3 1 . fpea fpea
Tipu stom @y(X, Y)==112 nan ua=400--700; @,(X, ¥) =116 21§ £ 2
] —_— ’ ! i
e = [ 00+ 150. o, ( l—x 1 —k——3 5 — (1K)
“‘3-5_’;91_)_ —— fpea fpe:-! -
B. CEMOTHA HEPABOYETG AHA{TABOAA SAIMVHTHFOBAIA EBMHEG{TRIO _ ¥ {x,9) ]/1 4 &2 Qax FRG 0 I3 2 2 O
- . : A 2 _ g XK
Jdaf s10r0 cayyas npeAmcaaraetcsd, 4Te Hepaliouas o6moTka 327 | 1 (1_f2) O 1// (,F2 1) T Qun
uyHTHpoBada eMrocTnio Cy, cosgawileH, BMecre ¢ MHOYKTHBHOCTBIO pes pes

nepaoueit katymwku Ly coGcTBeHnblil pesoHanc fy (puc. 3.19).
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4aCTOTe fpes T1pH 3TOM H3 JABYX CXEM KOMMYTALHHM MPeANOYTHTe
CXeMd ¢ KOPOTKO3AMKHYTOR Hepaboyeil 0GMOTKOIL;

-— TPH HacTpoike HepaGouesl COMOTKM HA YACTOTY f32>fpe
MOHO yBealiueHue >(pdexTHBHOCTH paboyell AHTEHFH,

-~ NpH WYHTHPOBAHHH Eepadouell 0OMOTKH €MKOCTBIO pesyary,
pyviollad HHIYKTHBHOCTL paboyell OOMOTKH Ljpe;, fBJgsAETCH ij)yHHuHej»;

i
72—- y YTO HAKNAILIBACT OrpaHHUeHHe HA 3HA4YeHHe YACTOTH
pas

‘CTBEHHOT0 pe3oHaHca [y

SHaueHue fy A0AKHKO ObiTb TaKuM, YTOOH paccTpoika KOETYpa e
Hana B Apelenax, ONPeNeNACMEIX YCNOBHEM CONPSIKEHHS KOHTypg,
reTepofnya 1t npecadestopa. IMonbayace 3TUMM BBIBOZAMH, NPUBe 3y,
HEROTOpBIe coOOpaieia no BeBOPY CxeMbl KOMMYTauHH. Cxemg ,
HacTpolikok nepatoueil o6MOTKE Ha YacToTy [i<fpes HENPHrOdHa 13

34 HH3KOH 2pPexTUBHOCTH &HTEHHRI.

Cxema ¢ x0pOTKO3aAMKHYTON Hepaboueli 06MOTKOH He ofnafast my.
PasaTHBIME HACTPOHKAMH, UO3TOMY eff ROJKHO ObiTb OTAAHO Npenmoy.
TEHilE B TOM CIvYde¢, €CAH CBCAEHHE K MUHAMYMY KOJHYECTB2 Noboy.
HEIX KaHalkoR Npliema —pemaollee TpeGoBanne. Takyio cxeMmMy kow.
MytalHd neaecoofpasto, B 4aCTHOCTH, HCNONb30BATh B ABYXAHANA30M.

HOH KB aHTenHe.

B akrenue aB-cB Hepabouasd cOMOTKA LB AHTEHHBL HOJIKHA Obits
3AMKHYT2 HAKOPOTKO, a #pn pafore B AuamasoHe AB— OGMOTKy B

LWYHTHPYICWEeR eMKOCTBIO CAeAYeT HACTPOHTL HA YaCTOTY fi>>fpes. 3Ha-

YeHHE [; MOMeT OhiTb ONDENeseH0 cacAyloulnM obpazoM. Haubo.ee

CHIbHAS KoMOUPAaHOHHAY NOMEeXa B Ananasone AB OpOoABRJAAET R Ha

YACTOTE faap:
fﬁap = thre'r_fm =2 (fmm -+ fnu)_fnq-

1pn Frunw =150 Kew, foa=485 ey umeem fuap=765 kzy. Cnenosa:
TeJILHO, YaCTOTa HacTPOliky Hepaloueldi o0MOTKH Axamasona ¢B J00
KHa OMTb B nNpelenaax: 465 wey<fi<<765 xey.

Laa mpesynpexctienus BosHeficTBHA Ha  YACTOTy  TeTepoMilil
{(Fuia=0615 K2y}, BO3MOXHOrO BCJAEACTBHe NAPA3HTHOH CBA3H MEHAY
KOHTYDPOM TeTepolliHa B Hepalodeil oBMoTKOR nHanazoHa ce, pe3d
HAHCHYIO 4YacToTy nochekseii (f) uUenecooBpasuo Bweibpath paBHOH
[=605+610 xeq<fumu=615 rey. [Tpn Taxkol Bennuune fy, xak pHAHO
u3 1a0a. 3.2, MpaKTHYECKH OTCYTCTBYET PeaKUHs TapasHTHOro KO#TY
pa cB Ha mapaMmeTpsl AHTEHHB AB BOJH3H HUKHel TpaHHilsl yacToTHY
rc OHalasoHa:

Hopes == Ay,

L2pe3 == Ly,

Rypes = R,
O.(X, Viwe(X, Y)

: »
3To 03HauaeT, 4TO pacyeT MAPAMETPOB AHTEHHH AB B 3TOM CIY*
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MOXKHO DPOH3BOANTL MO (OPMYJIaM, MOAYUHHBIM AAA OAHOAHANASOT

Lo rE—ARELLE  FTTOL Y LArARL SR ITTanp s e n e

gHTEHHBL. OrMeTHM, UTQ IOCAENOBATEIBHOE HIAH MNapaifeflbHoe
fde OOMOTOK PasJHuHLIX AHAMA30HOB, HCOOMAb3YEMOE B pAfe

q"BB H,‘H

napasHTHBIX HacTpoeK, NO3TOMY IIPHMCHEHHE TakliX CXeM

e HI0
paeh 4 He MOMeT OwTh ONpaBIaHo.

3.6.3. qempeinnanasonnaﬂ AByXcTepxueBaa deppHroRad
) aHTeHHA

JipunmeHenue ABYX dbeppuTOBLIX cTepxHell ¢ py=400--700 a pa=
100150 nosBOIACT CO3AATL AHTEHHY AB-CB-KB. Tlpu stom ana gka-
fiasoHa KB (f==4-=-12 Mey) onTHMader cTepmens ¢ pa=150, a Ana
[Hanasonra KB (f=6-18 Mg} — ny=100. Tlpu KoHcTpyHpOBAaHHH Ta-
‘ol ahTeHHBl HEOOXOAUMO Pa3yMHO BHOpaTL —paccTOsHMe MEXKAY
CTepKHAMH B PACHIONIOMEHUE Ha HHX oOMOTOK, TIPH KOTOPOM B3aWMOo-
paHARKES MEMy aHTeHHAM# Pa3HblX [HHAMA30HOB CPABKHTEJNBHO He-
BeAHKO.

Ha puc. 3.20 npusefeHbl 3KCepHMEHTANbHble KPUBHIE, XapaKTepH-
syollie H3MeHeHHe NapaMeTpoB /i M @ KOPOTKOBOJHOBBIX AHTEHH B
4aBHCUMOCTR OT paccrosnia C MeXIy CTePXMHAMH NPH DPasanulod
pzapMiEOfl OpHesTaUuH 06MOTCK. BHAHO, 4T0, KOrda Npoekilka oGMOTKY
KB He BBIXOAMT 3a DNpeietbi KOPOTKO3AMKHYTHIX OOMOTOK Hepaboueit
anTeninsl AB-cB (puc. 3.20q, 8), peakUHs NocJeRHeH HA NApaMeTpPLl aH-
TeHHB KB MHHAMAanbHa. HanpoTue, nanfoJbiliee B3aWMOBJHAHKe Me-
MAY aHTeHHAMA TNpPOABNAETCS, €CAM Tipoeklids pabouell KaTYIIKH KB
AEKUT BHE npegenos oGMoTKY Hepabouell aHTeRRH AB-cB (puc. 3.200).
B chiyuae NMpuMeHesHls MarHHTHOTO SKDaHa, pPAacliO/IoKEHHOro mocpe-
AMHE MeXZy crepiuamu (puc. 3.202), BsammHaa opHeHTauus o00-
MOTOK He MHIpaeT pOJH.

3amaBasdch 10-% yxyaeHueM ZoOpOTHOCTH AHTEHHH KB, MOXHO
43 puc. 3.20 onpefesnTh PaccTOAHHE MEMKAY CTepIKHAMHU:

c==2 MM — pan cxeMu {puc. 3.20 a);
¢=10 mu—paa cxemut (pHc. 3.206); .
=6 am# — NpPHU UCNOAL3OEAHHKH MaTHUTHOTO sKpaHa {puc. 3.20 ¢).

OTHM 3KCilepHMEHTAJbHEIM 3aBHCHMOCTAM MOXKHO ZaTb CleilyloLiee
KauecTsenHoe ToqakoBanue. [1ycib BAOAB KB AHTEHHE!, BHIIOJHEHKHOR Ha
beppurosom CTepIKHe ¢ HayadbHOH MarHETHOH fIPOHHIAEMOCTBIO
Hm, pacnonoxed Ha pacCTOAHHH ¢ CTEPKEHb AB-CB aHTeHHH (6e3 of-
MOTKH} © ppel>gtws. JIOR BAMAHHEM TOCHEAHETro JAeficTRYIOILAR BBICO-
T8 KB aHTeHHB CHMSHTCA MO ABYM NpPHYHHAM:

— IO OTHOLIGHHI) K NOMI0 BOJHE BHECEHHBIH CTepHeHb DpeNlcTas-
Jsier _MaPHUTHEIA LYHT, YMEHBIIAKMHA [NIOTHOCTD MOTOKZ Yepes pa-

OUNH KB CTepiKeHb; :

S— HOTOK CHAQBBIY JUHU{, CO2ZABAEMBIX NOJEM KATYIIKH, YBeH-
MTCA U3-3a cumxeRnsa oGLIEro MarHETHOFO CONPOTHBJEHHR AYTH, f0
‘KOTOPOMy 3aMbIKRIOTCA CHAOBbIE JAMHHH KaTYMKH, 4YTQ BLI3OBET POCT
SAYRTUBHOCTH KaTywkr Ly TIpn Lx=consl 4xcAo BATKOB M jelicr-

61




elbe T [T T
Gror "Ec:w A ! l 'l
P _ ! |
7 \.’ e i t
"-"6 Mz, ;
Gy, [ 75 M0
i / Brzzy A 1431541102211 13 JL/C ;
ST 5 ﬂ:’m:m: - i
» J. 5“5‘ JMF({ J, 'ﬂ;{ = 508 -
as L -,r i L 1 } I l ! ‘ I ;
4 8 72 16 Zq &G Comm
?I'Z \J""«q‘i\.‘. T T T
1 T I I
| O MM‘""""““}%‘WEL’A— | ;
08 i l A
d] i i 73
/ i _};/C‘ |
24 12450t . | l/.. WRD_F
' i
| (A= T3 B prad
; ¥ ""Bzierzm!( g
6]' L L 1 L E I N .
) ¢ 8 17 i 20 2% L omu
"!2 T }? I T ¥ ] T [ 13
qg 9:" 20 iy'z-"—“-__ |
F REI X2 mey KBZ 47340754
8 r 1 Brmy i
a4
/ 1
- |
g L [ i s ! ! 1 ‘ .' L j‘
¢ & 12 I 20 % ¢ it
fr? T [ T T T T ! i
2 | Qypgzy A S E—— g
a8 %:—r_
’ )
i 12Me
¢ Ixpas ot ]
0,{‘ L 1 L | 1 1 Xﬁﬂz‘yz“ !
4 8 17 /6 20 % (M

Puc. 3.20. 3££BHCI4MOCTH EeHCTBYIOWEA BHCOTH 1 JodpoTHocTH pa-
S0uell AHTEHHBI OT paccTOARHA MEXAY CTepRHsIMI;
@) NpoeKUNd OCMOTHH KB AHTEHHL MeHbWe M paBra jamme 06-
MOTER HepaGoyell aHTeHHnl cB (4B); 6) ApoeKLHss oBMOTKH KB 4H-
TeHHEL — BHe Npefenios oBMOTKH Hepafogei: aHTeRls; g) oOMOTKH
KE QHTEHEH DACIONOMEHBl NDOTHE HEPAGOUNX COMOTOK AB~-CE AH-
TCHRH; 2} 0fe aNTeHHM paafefieHH MAFHHTHBIM IKPaAHOM

JETE——

Lol s e L L

ycoTa anTenub yMeHewated. [lpu manoli seanynge € ,ﬂQﬁ-
5 aHTeHHBl CYLLECTBEHHO YIWAJeT, TaK KaK BHECEHHWHIH HU3-
eyiHK, YePe2 KOTOPHIH 3aMEIKAIOTCH CHAOBLIE JHHHH
couac aTyukH, TOPOMAAET SHAUITENLHME NOTEPH B AHANA3OHE Boaee
10,11 ,1\ yacToT pabouell AETEHHH! KB.
2LiCOKDY MM K KB aHTEHHE 70T JKE CTePIKeHb, HO ¢ 3aMKHYTHIMH Ha-
”?”0“1';3_5; obuoTKaMu, Korfa Npoeklks XB OOMOTKH He BBIXO-
EOPOIKO ﬂ,ﬂew ZAHHB K3 OOMOTKH 1AB(CB), peaxuHsl mocaeaHend Ha
AT 34 EP‘; Jaéouef-‘i AHTEHHBl KB OKA3BIBa4STCH 3HAYHMTEAbHO ocnad-
naPaM?T%)ﬁL%CmeTcn 3TO TeM, 4TC 3/¢, HaseleHHas [OJEM KaTyIUKH
'wHHO:é aﬁo&eil 00MOTKS, 00pasyer npoTHBOAEHCTBVIONee nofe. Ilo-
B K3 | ,}23Vm1.lpwomee node GAYTPIH HepaBouero cepiedHuka GJHBKO
3T°M_yw‘, Eoti 0OMOTKR KB pacnonoxXena APOTHE yUacTKa CTepKH:A
£ o ArTEHHbBl, He 3aHMATOTO K3 OOMOTKAME, peakuns nepa6oueit an-
"'“E',ili, “HeCKOABKO MEHBINE NO CPABHEHMIO CO CTEpIKHEM 6e3 0BMOTOK,
;z: KaK Ny, HPOHIEHHLIE Yepe3 3TOT CTePIKeHb CHJAOBBIMH JHHH:-
uy 007, YMERLIIEH H2 BRTHUHHY, PABHVIO LIHPHHe K3 0OMOTOK.
Heeaenoganin MOKA3anal, YyTo BAUsHNE aHTEHH KB Ha AB-ty ad-

Tendy HeaHaqHiIol LHO.

pylowia? B
SoTHOCTE K3 "
F o yaeToTHBIM CEF

' 8.8.4, MMOTOAHAMAZ0HHAR RHTCHHA ¢ OFIHMM HCTITHWEOM
BOzOYEACHHS

MHorennanasoHHYI0 MarBHTHYIO aHTEHHY MOXKHO HOCTPOHTL 0O
caefviolulell cxeme. B3 kKauyecTse NpleMHON aHTEHHEL, Cy:Kauell o0uInM
NCTOYHMKOM ~FBO30YXKAEHHs Ma BceX NOAANANA30HAX, HCIOAb3YeTCs
peppuToBag MAM pamouHan anTeHHa. Jlnd caMoro KOpoTKOBOJHOBOIM

- TOLaHANA30Ha HHAYKTHBHOCTD 3TOro HCTOUHHKE, ABJAANINARCA KOHTYP-

kOM, MPUCORANHACTCA HENOCPEACTBEHHO K COKLMH G/10Ka NepeMeHHbX
kohagHcaTopoB. Ha Apyrux moandamazonax CHTHANR, LPIHATHIL agTed-
HOH, MOAEORMTCA K HArpy3ke uepes COTJACYIOUIHI HeThipexmomiocHHK.
Mocneninit mommen 6mTb cOTRacoBaH ¢ AHTERHOR 11O MHHHMYMY KO-
*hdaurenta mwyma npecenexropa.

Ha puc. 3.21 DPHBEACHR! CXeMbl COTVIACOBAHHA AHTEHHLL ¢ Haipys-
¥0l1,

=
]

Puc, 321 Cxemm coraacosakus AHTEHHE! C HATPYsKoRk
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CxeMbt @ ¥ 6 puc. 3.Z1 ¢ BOCJACACBATENLHBIMI HAN MAPANIL ]
M MHAYKTHBHBIMN TPHUMMEDaMH NPHMEHAITCA B TEX CAYYARX, yop
BHIOYKTHBHOCTL aHTeRnnl (Ls) Gan3Ka K HHAVKTHBHOCTH KOmTy))
(Lx). M

Mpn La<< Ly nna La>> Ly nprvenniores cxeMsl 6, 2 u 0 pue. 39
Coraacysolune YeTHPeXIOMIGCHHKA Hed30eXHO YBeNHYHBAIOT KO3dhihy
LUEHT WyMa npdemauxa. OAHaKo, Kak nokazano B pasfd. 4.7.3, il
MajBIX TOTEDAX B EMEHTAX COIRCOBAHHA ITO YXYAINCHHE He3ngyy
TedbHO, MeTOoRMKa pacyera COrAACYIOUHX UHETHIPEXSIOAICHUKOE 1i 4
k03 dULIHEHTOB WiyMa paccMoTpeda B pasg. 4.7.3.

3.6.5. Cpasaureannad 3dgderTABHOCTD DEPPUTOBBIX
R PamMOYEBIX AWTEH: HOPTATHRHBIX PRIMOHPHEMHHKGE

B pazz. 4.7 nokazaHo, UTC KAYecTBQ MATHHTHON aHTEHHHL Mo
ObiTh oueiero oBoGIMeHHBIM napa;eTpoMy = # "/%’i ,ONpeReIson

YYBCTBHTENHHOCTE [IPHEMHUKZ 10 MO0 NPH 331dHHOM OTHOLUIH)
CHrHA/IIYM. _
Tax kak KOHCTPYKTHBHAst A0OPOTHOCTL AHTEHHOR KaTymliH {

YHKLUIH MHOTHX COCTaBAAMKUINX TOTePb, aHaJHTHUECKHH VYeT KoTY
PHX OPAKTHMECKH HEBO3MOXeH, B HameM cpaBHeHdH »hdeRTHBIRCT
pamoyHolt u deppurobofi aHTeHHH OyIeM MOML30BATLCH YIPOLUICHHE
MU 3HAYEHUAMH yp M yp, NONATas AOOPOTHOCTH OOCKX AHTEHH OAMHS
xoppiMi. Kpome Toro, Gyaem CUMTaTh, 4TO AJHHB QEPPUTOBOTO CTEpH
HA M PaMKH pasBHBLl IPYT IPYTY.
BoCooaL30BABIINCL BhIpaykeHAAMH (3.62), (3.70),

(3.75), MOXH
HamHCATh: '

2,2 !
w12 VT &S
pu— -1
[0V (a4 VE ]

rie o = ﬂl"-—— OTHOIICHHEe CTOPOH PaMKH; r— pajnyc Hposoma paMid

TMapamerp o, BHIUHCAEHEBIH AiA GOABIIOrG KOJMYECTBA nopratH®
HbIX TIPHEMHHKOB pa3/IHUHBIX THOOB, HMeeT BeNHuHBHY, OaH3KYK B
o =0,57, 4T CBUIETEALCTBYET ¢ COONGIEHHH KOHCTPYKTOPAMH eanns
NpomopHEll NMPHEMHHKA, YIOBJAeTBOPAIOUIAX 3CTETHKE ocpopmﬂel*““'
Whsane ONpeleastercd U3 puc. 3.8.

.
Mnoxureas ]/1 + _‘EEE yunTeBaeT notepu sdpdextunHocTH paMe )
K

HOIl aRTeHHB], Bbl3BARHbE HHAYKTIBHOCTIO TPUMMEpA (cm. paga. 4.5+ §
e ]
065111“‘3%@0.3 . Oyuxunuy @ o(X, ¥) onpemensuotest BRPART

HUSMH H KpuBbIMH {puc. 3,17, 3.18).
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'J (3.71§

P L ot Sl

B A . atcial il

a) DA ORHOKHATAZOHHON PEPPUTOBON aHTEHHE ¢ OGMOTKON, pac-
yreHeHHON HA ABE WACTH:
Wl

B - 2._
G)I(X: Y)'_“p(x: Y) ],/ -l_—i:_-.‘c

flag CepaeYHNKOB KB LHARA3OHR C ip=100--150 n3 pac. 3.18 on-
* pivadbHOE 3HAHEHHE DX, Y)i=11

G) Jias ONHOCTEDIKHEBOH IBYXAHAMA3OHHON AHTEHHH 3
ng(X, Y)on-r=0,75.

Mlogerasnsst B Buipamenie (3.77) snavenns:
c=057, 72 =03 22 =08 DX V)=Ll, (X, V)=075, r=
K
=02 uM, do=8 MM, MOAYyUHM:

Yo 0,74
a - = _—.—-::'.:'..._.;_-_;:;_—H_-'—_—:::'HPH CpaBHEHHH C ORHOﬂI{anaSOHHOﬁ ep-
)Yo. V el (1,811 bep
piToBO# 31{T€HHOf{1{:i;}6MOTKOﬁ, pacujieHeHHO! Ha JBe YacTH;
¥r :

6) - = —
Yo, V Ve 18 (1,810
heppuTOBOR anTEHHOL,

H3 zaBucHMocTel % =f{} (puc. 3.22 u 3.23) BugMO, uTO npu ﬁe-
Goariunx AMMHAX AHTEHH 3((EKTHBHOCTH PaMOUHOR H (eppuToBOf

4NTeHH CPABHHMEL
ﬂ) Ep 8 T T T 7 3’} ol T T
i [ [ T
ik = foa l /‘ Tt -
] I / g’ ’ =150

A e
<] 1

puc. 3.17

—OpH CpaBHeHHW ¢ EBYXAHANA30HHON

V/.
hl"/‘

/ é
= 1oL _//,/g
: 1 -P'/ ;
- —] [ ) ! -
0 — A ] ] i L ﬁ L : 1a [l
Puc 1 a0 3 40 S0 Lem i) 28 3 40 Lem
C 322 3aBucHMOCTH, ORPeALIAIOLNE CPARHNTENBHYID 3((PeKTHEHOCTL PAMOYHOR
# (peppHTORON AHTern:
4) cepAevhHK © pa=10G;
f-—.-:ayxnuanasouuaa AHTEHHA, 2 — QAHOAHANAICHHAR ARTeHAA;
6) cepHevHMEK ¢ pe=.]50;
l'—-na)'xnnanaaonﬂaﬁ BHTEHHA, 7 — ONHOIKANAZOHNAR AHTERHA
C
Bops ggcmm [ MPOsBAAOTCS MPEUMYLIECTBA PAMOUHON aHTenHm. To-
Baty qTO':!clJ¢emnBHoc*rn PaMOYBOH AHTEHHbI, CACAYET TAKKE YYHTH-
¥
Wee B Tonapnaomenm GONLIIMHCTBE cyyaeR AOGPOTHOCTD ee cy-

TBefdHo BLIUEe, yem Yy

g JeppUTORON AHTEHHHLL

€5
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Fifc. 3.23. 3apucuMOCTH, OnpelENAIOMIHe cpaBHHTEASHYI0 SPPEKTHRHOCTE
paMoudoll B (eppHTOBOR AHTEHH:

{) CcepAeYHHK ¢ pgp=400 3

f OBYXEHAMAIOHHAA AHTeHRa, 2 — OHHOAHANAZOHHAR ZHTEHHA,
6} cepAeyHHK ¢ pa=700i
I — ABYXAHANAZOHHAS aHTeHHA, 2 -— OAHOAHANASOHHAS AMTEHHA,

3.7. MATHUTHAS AHTEHHA C KPYIOBOM JUATPAMMOM
HATIPABJEHHOCTH

MeppuToBble atIeHHH 061242107 AMarpaMMoR HanpaBJIeHROCTH B
BHJE BOCbMEDKH H HE3HAYHTeALHBIM AHTEHHBIM 3(deKroM. ITo To3-
BoJAeT COOTBETCTBYIOWER OpHeHTaLHeR AHTeHHBI B NPOCTPAHCTRE B DA-
A€ CAyYaes OTCTPOHTBCA CT NOMEXH.

B To Ke BpeMsi Takasa HONOJHKTENbHAR CEJEKTHBHOCTb MOMeET
(PHBECTH K MOTEpe NOJE3HOH CTaHUHK B Hpoilecce ee noucka. flostomy

ApeAcTaBAseT MHTEPEC CO3JlaHHe MACHMTHON AHTeHHH ¢ HHArpaMMoil .

HApPaB/ICHHOCTH, OnusKofl K KpyroBofi. KoHcTpykuus noaoOHoil ad-
TEHHbE NOMIKHA TPeIyCMATPHBATL [EPeXCA K HanpabJeHHOMY NpHEMY
Noc/ie HAXOMIEHHA CTAHLHH. :

Huxe H3garalTcs MeTQMR BCEHANPABJIEHHOTO MpHeMa MarHHTHBI-
MU aHTEeHHAMH.

3.7.1. Haea sceHanpaBAeHHEOH MATHHTHOL AMTeHHEE

Unesa marnurhHofl aHTeHHB ¢ KPYrosol AuarpaMMofl HampabJ/eHHO:
cTd MoxeT Obith yscHena u3 pue. 3.24a {8]. Koncrpyxuus priiouaeT

o i WL

@ mey o m T T soams
' L
1 xosmyp | | 2 koumyp K |
- Pasoopaud- ' a8
¢ mens 1 PA e P4
]
i Uy y
b e
Fx?.?yﬂbmﬁpylaﬂ{ﬁ’ff LUINTT

Pue. 3.24. Cxema BCEHANPABAGHHON MarHUTHON aHTEHHLI
a} oflan cxema, §) NpPaxTHYECKaR CXeMa

B R e L R AT TN

64 (peppHTOBYIO H pPaMOUHYIO aHTeHHbl (WM ABe (QeppUTOBHIE
ce HEHTHPOBAHHBIE B OPTOrOHAABHEIX WJIOCKOCTHX, R (a3o-
atenb ofeclieqyBaIOLINA B BEIXOAHOM HaNpAMeHHH OXHOH U3 ap-
Bpakil BHF, no ¢ase Ha yrod 8. B sToM cAyvae MTHOBeHHble 3HAUEHHA
rent CJIoro Hanps:KeHHA KaMIOod H3 aHTEHH APH paBeHCTBe HX YcH-

pbIXOAH
neHHA:

u, = Ecos@eosai;

Uy, = Esingpcos{oi—0),
(le @— Yroa NpHXOAa BCAHML

OTciofa AMIUIHTYAa CYMMAapHOTO HaupsKeHus obeHX aHTeHR ofl-
pe}le.ﬂﬂeTCﬁ BHpa}KeHHeM

up = E'Y TF5in 29 cosb.

n
M3 aToro BBIpaXKeHHs BHAHO, UTO NpH 6= Y up=E=const npu

Jo00M HampaBJIeHHH DACHPOCTPAHEHUA BOJHBL @

¢ = —f:- Up =ty = E V1 +{[cosf[;
3n
= Up =ty . = EV 1—|cosh|;

“pynn — Vl ~— jcos 91_
Ypyake V1 4 [cos]

Tlocnepuee BhipaKenHe fTOKAa3pBacT, YTO BeJHUYHRA fbaSOBOFO CABRK-
ra g B auanascHe NpHHAMACMBIX YACTOT HEKPHTHYHA, Tak, CYIIEeCTBCH-
HO BCEHATIpABMAEHHAs AHarpaMma ¢ MaKCHMANbHBIM OTKJOHEHHEM OT

kpyra B nmpefenax *£3 00 peanusyercR MNpH  OTAHYHA 6 OT -—’; Ha

35°. Heobxofumbii (pasosuil CEBHAr MEXAY BHIXOAHEIMH HaLpAXKe-
HHAMM aHTeHH ZOCTHTaeTCs NPH KPHTHYECKOH CBASH MEXKIY AHTEHRbi-
MH KOHTYpaMH HJAH C NPUMEHeHHEM CNelHa’dbHoOTO (ha3oBpamjaTes,
BKAOYeHHOrO B Lenh OAHOTO W3 BY KaHaJoB ycHaenud, Ilpoanaanan-
PyeM 3tH MetomM. :

8.7.2. Meron kpuTHUeCKOi CBESH MeXAy ANTCHHBIMH EOHTYDAMY

BoﬁnyCT.b 00a aHTEHHBIX KOHTYpa 0Opa3’yioT EBYXKOHTYPHBIH MOJ0CO-
nes duistp, Has PacCMATPHBAEMOTO CiyUas TEXHOLOTHUECKH nanbo-
ko YAoGen QuabTp ¢ OBOHHON €MKOCTHON CBAsblo (puc. 3.246), Tax
'BHTEOH NO3BOAAET, PETYIHDPYS 3MeMeHTH CBSA3H Cept H Cepe, YCTAHO-
nasoﬂﬂeoﬁxonﬂmym CBs3b MEMIY KOHTYPAMH Ha Kpaax pabouero Ana-
. 4 qacrorT. Tlosbayscs METOZOM AHAMH3A, H3NOKEHHEIM B pasi. 4.4

YYeTOM peficTBHE ABTOHOMHBIX 3IC B KAXAOM H3 KOHTYpPOB (&1 ¥
¥ MOXHO noAyunth aHanornydbie (4.102) u (4.107) Buipaxenus

&7

ar




AAs TOka [y BO BTOPOM KOMTYPe 1l KO3(@HuHenTa HePejavH No p4

a0 Kg:
/ &s ]x _g_?(l T+io—i%m 1
a = [y - - ; 3‘ {
2 VRR (I ia) (1 +iag) 12 { ?_ |
Qe , :
k3 cost @2 4 (fircosp — sin )2

K5=E=X°“Q Qmsq}Q-‘ Herery s (3.7 ;
E w Ly {1_;_1]2_.)(2}2_!_44,3){2 ! . 9) )

rie Ei==Lhysing, §2=FEhycosp— 31c HaBemeHuble moten BoTny,

COOTBETCTBEHNO B nepeosM H BTOPOM ROHTYpax,

ITpu pesonaiice (X=0) Kp=Kgpes:

= ______Xc@ . --Q;' / 2 i?_ Qi_. 2 a2
KE("’:"’D%)H (1 +ﬂ2)®1xh2 l/Q1 l/ oS B Q. Ty, (.3-8()%

1
. i
Otciosa BuARO, 4T0 MAS He3aBHOIIMOCTH Kgpes OT yraa npHxona!

TR NP

!
;0K
BOMHH ¢ ( 5 L O) AGCTATOUHO, UYTOHBI
¢
Y
UG PR — 3
Vi V G lap = 1 (3-31
ITpn s7oM  ycaoBuH ‘
[y :
KEpca - (1 - qe_) Opss K, (3'82) "

The p — V{;.CB , & — Ko3pHUREHT cBzH MexAY Ly u Lop.
B

MoacraBasia B (3.81) 3navenne N, B34AToe H3 (4.105), Haxomum co- P
OTBETCTBYIOULHH 3aKOH H3MEHEHHs Ko>hHIHEHTa cBRan MemAy Kod- g
TYPAMH  (Kyz):

Kyg = (———’*3-) _ KXz
My e, .
Tak kak ;2 aBAZETCH ¢yHRuze#t zo6poTHoCTH MepBoOro KOHTYPA &
Q1 BEBOP (2 MOKHO NOZYMHHTD TPeGOBAKMIO NOJAYUeHHA HeoOxCIH- -
Molt paGoueit nmosock npeceiektopa Af MAK 3HaUeHHS COnPOTHEIEHHA
HCTOUHMKA CcHTHaMa Ry, BOsGymmalourero TPaH3KCTOP, TPH KOTOPOM
AOCTHrACTCR MUHUMYM KOSPORUHEATa WyMa NpHemMRHKa N, Ron &
€BA3aHbl  Q-a0f  (4.50),
IMyu cobamnennn (3.81) ceaexTusHOCTS paccMaTpHBaeMoil cHCTE"

Mbl CJIOMEHHST CHTHAMOB B COOTBETCTBHU ¢ (3.79) u (3.82) onpene
JACTC  ypaBueHHeM

Ke ]
Yoo = g Ke —Yopy =Y, 3.8

pea

68

T T e N P ———

BRAL (1559 = Xt 42 X2

V
(Y[nd:) )(d’é) = 20]g .‘F

NN § N QI :—2-
] fpes ( i npu) Qgca

(3.85)

KFHBHOCTD NOJOCOBOTO HAFPYIKEHHOrO QUABTPA;
i L'{;'JC

I . . 3
(¥, )oor = 101g{ g2 cos® @ - {2, 4, cos g —sin @ | {3.86)

|ip0CTpaHCTBeHHaﬁ coCTaB/AfuMAd CeNTeKTHBHOCTH, 3aBHCAIHAA OT
iqa 0pHXOEA BOMHBEL @;
" ¢ = 9—3-’-3 . (3.87)
1
Mpan ¢1=1 . [
(Yodos = 10121 4 of cos® p— =, sin 2¢] . (3.88)
PaccVOTPHM HECKONBKO XapaKTEPHBIX 3N4YeHdil ¢
x
ae=5 5
Yo=0 Y=V, (3.89
6) =0 =
Yohos == 101297 (1 + o5) | (3.90)
U
—1)2
(Y Jioey = 101g @mi ; (3.91)
3n n
e =5
& (g 12
oo =10lg =2 (3.92)

W2 Bripakenni (3.89) -— (3.92) sunuo, uro, 3a HCKAOUSHIEN VI-
) LY
08 HpHXOilE BOAHDBI @ == _2"

“YliecTrengg
HAFCh By ga
10CTH ogppe
A7 ygergy
'-]0131 Hpon
Phe. 395

ne” L S’Xyﬂ

T [ -
3 3 s CBJICKTHBHOCTL CHCTEMBLI CACKEHHN
o

i

HUXKE CeAEKTHBHOCTH ABYXKOHTYDPHOrO (UAbYPA, HpHOAN-
AEHHX cRaTax (ConpMEX 3HavyeHMAX @ H X) K celeKTHA-
IHOIo. Koutypa. TIpw 3rom MUHHUMaTbHAsn CeNeKTIBIOCT
foNocH sanepwnpanns (o4>>2) CyUiecTBYeT AMs CUCHA-
AALIRX ¢ HampasaeHuit =0, x. daa NAJIOCTPALHE Ha
PUBENEHa sasucumocts ¥V, =f(gp), XapakTepHusylomas cre-
Wekug (no cpabreruic TIAOCORBIM duaLTpOM) n3bupa-

G

AL




Rasg Toka [,
A Kg:

. -
& ]"I 'g“f‘(] Tia ) —ign

B0 BTOPOM KOHTYpe 1l KO3ddHUMEHTa nepefaun po no

fy= - . .
T O VRRItia)(tieyrny (3.78)
& ‘ :
hg ¥ —__!_ ! — 3
I(E=‘E.=ch_g gcos@Ql (st cos g 17 5in @) -
E w Ly (1 + 2 — X2)2 4 490 X2 : -7}

rie §i==Ehsing, &2=Ehscos ¢ — 3ac HaBedenune mosen B
COOTBETCTBEHHO B NepBOM M BTOPOM KOHTYpaXx. ’

pu pesonaice (X=0) Kp=Kgpes:

Xl

e R e S | Q; / ] ii Ql_ [ ‘
Ketomop) ™ Ty o1, |/Q1 Voot Mg, THTE By

Otciofa BUAKO, 4T0 AAT HE3ABRCIMOCTH Kgpes OT yraa npHxona

)
BOMHBI ¢ ( 5 L 0) AGCTATOURO, UTOHLI
¢

I

[ M I//ZQZ)

k‘q--ks. oA "’ptsz 1. (381
ITpn s7oM ycaoBuy
Y
Kepey = (™ Yﬁ) ) B (3.89

TAE p — V{;-cs , & — Ko3hPHUREHT cBsIzH MeKAY Ly 1 Lop.
B

NoacraBasia 5 (3.81) snavenne M, B3ATOe H3 (4.105), Haxommm co-
OTBETCTBYIOULH 3aKOH H3MEHEHHs Ko>(QJdHUHEHTA cBRsh MEXIY KOH-
TYpaMH  (Kyz):

. y
Kyg = (———_ _ (3.83)
Q' ®pes

Tak kax xp Asazercs Qyurunedi xo6porHocTu fIEPBOTG KOHTYPA
Q1, BHOBOP Qr MOKHO NOXTHHUTE TpeGOBAKRKI0 NOJdYUeHHS HeoOGXCIH-

Moit paboyvell monoch npecenestopa AF WIK 3HadenHs conporuseHil -

HCTOUHMKa CHTHaAa Ry, BosGymmaloutero TPAH3HCTOP, TIpH KOTOPOM
AOCTHrAaeTCH MUHUMYM KOSQOUUHEATa WyMA [pHeMHHKA N, Rou &
€BA3aHLl ¢-Joft  (4.50),

Npn cobmonenun (3.81) ceaexrTuBHOCTS paccMaTpHBaemoil CHCTE:
MBl CJOMEHHST CHTHAJAOB B COOTBETCTBHH C (3.79) u (3.82) onpeae
JACTC  ypaBueHHeM

Ke
Yoo = 20l e~ Vap =Y,

pea

(3.84)
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—

[ :
t

i

..

S V(_l—'— nE 4q3f3
(¥ o oo = 2018 —5 '(] — 5 (3.85)
D - 1= _—
o U ) Qs
(KTI{BHOCTb noAcCoBore Hal‘p}"}KeHHOI‘O q‘J;mpra;
eI
(¥ Yios = 1018] g cos’ g +- (3,9, cos9—sing)? | (3.80)

paHCTBEH]Taﬂ COCTABMAINAA CCNeKTHBHOCTH, 3aBHCHINLAA OT

— ||p0CT .
\Taa HPHXORa BOJAHB
' g =0, (3.87)
1
Mpn ¢i=1 .
(Y, Jeasy = 10181 + of cos® ¢ —=, sin 297 . (3.38)
PaccWOTPUM HECKOIbKO XAPAKTEPRLIX 374deHHil @
. £ E
v =5 5
Yo=0, Y=Y, (3.89
6 =0 =
Yedaor == 101297 (1 + o3y ; (3.90)
B o= . S0
¢ 47 4
— 12
(Vo) = 108 j‘fi;@____) ; (3.90)
35t n
r = ot
Ve 4 1
k0 [ T
(Yoo =101 Mi——l . (3.92)
Ma Buparcennii (3.80) — (3.92) Bupno, uto, 3a HCKJOUCHNEM VI-

F14

1B npuxona BOJHBL §p = - 373— s CEIEKTHBHOCTD CHCTEMBL CJIOMKEeHH

ad

}CE:;?:?THHO HUXE CeeRTUBHOCTH ABYXKOHTYDHOTO UABTPa, HpHOIN-
ocTy 03 AANLHWX cKaTax (6OAbIEX 3HAYEHHAX o N X) ¥ cefekTum-
e ltaCﬂilﬂmouz-tor-o-KoH"r},fpa. Tlpu 3voM MHHMMAaRBHan CEIEKTHBHOCTE

OT MoNocH 3afep:KuBanus (a:>>2) cymiectByeT A curua-

I0m, | .
» UPuXoaanux ¢ Hampaenennit =0, . Jag naAmOCTpaunH Ha

D

C. o
e 3.25 TpuBenena saBucuHMoeTh Y, =f{¢)}, xapaxrepnsyouias cre-
| PR b
YAYAWemMa (o CPaBHEEHIO C NONOCOBLM GHABTPOM) usdHpa-
. ]




TEeALHOCTH IO 3¢PKAJLHOMY KaHaNy Ha 4acToTe fpe=12 Mey (f,

=12,93 Mey, Q;=100, w,=55, g1=1) naa pasuHx yIri0B npy o
BONHH. Buino, 4To B XyaweMm caytae (¢=0, n1) ceNeKTHBHOCTy, CI:E
XMaerca Ha 15 96. b

w52 __90° 75,
120° so°

l35° 450

160°

300

255 0 2 70 ] 235 ¢

Pue, 3.25. 3aBHCHMOCTR NPGCTPAHCTBEHHON COCTABNAIONIE] CeleKTHBHOCTH
¢ gepHaNbROMY HaHaly OT yIJa NPHXOGAA BOJMHBL AAA [yepw=1293 May

AHa/H3UDPYA KPHBYIO Y . BHAMM, 4TO NPAKTHYCCKH OHA mMeeT Xd-
pakTep «BocbMepKH», OTCIOZA CAEAYEeT, UTO XaPAKTEPUCTHKH Ceaek
THBHOCTH H UYBCTBHTEJBHOCTH NPHEMHHKa [0 OTHOLIEHHIO K Hanpak
JIEHHIO DACHpOCTPAHEHHS BOJHH, KaK O MOMeHAAHCH MecTaMm. [1P¥
npHeMe Ha OZWHOYHYIO MarHHTHYIO aHTeHHY UYBCTBHTEMLHOCTbL NPHER
HHKa SIBASETCA KOCHHYCOWAANbHOH QYHKIUHEH yraa ¢, a ceeKTHBHOT
He 3aBHCHT oT Hero, HampoTus, cucrema cnoxenus curuanos xapad
TEPH3YETCS HE3ABHCHMOCTDIO YYBCTBHTEJBHOCTH OT Yraa ¢ M ceeKkTi¥
HOCTBIO Kak QYHKUHeH 3TOro yraa.

[lepefinem K onpeIeneHHI0 3/7eMEHTOB CBA3H.

Tipa pacuere Ha safiannyio paGouyio MoAocy AF HuZyKTHBHOC
CBAI3H BTOPOrO KOHTYDA € TPAH3HCTOPOM Lep MOXKeT OBIT onpeﬂ.e-"e“f
no meronnke pasa. 4.4.4. Tlpu 3ajaHHOM CONpOTHBAEHHH rerepatoF
(Ry) Lez HaxomDHTCA u3 BHIpaKeHHS

(!‘:2 w LcaQ;z) Oyyy = Rro)u“ +
70 '

rae Q=0
=2 Ky 00 L
Rsnﬂ*_'ﬁ;‘_-

[ToacTaB/IAA spaueHie K w3 (3.83), nmeewm

R {1 h3
L,= — .
e [ K2 @ (st AQue ):|“'ulm

57eMeHTH CBASH MeKIy KOHTypaMi Copt H Cepz HaXomfATCA B pe-
3y/16TaTE COBMECTHOTO pelieHHs YPaBHEHHH:

(3.93)

Cen Cx
Klz"’mm - ?—l_ + _Cm !
Hiake CBy
Cca CKM
_— 1 BR
®196 + .

NaKe C"unn Cca,

VauTbiBasi fadee, YTO B cooTBercTBHHM C (3.83)

Hi26 = me NoAYyuuM:
xl%mm Q;%“
Ky Kz 1 .
C - — — p— CK ¥ (3-94)
S ay K: —1 ( lem . Qlo)““ s
—= (Kf: — 1) Cx | (3.95)

eB, ﬁ Ki . 1 ’
hl Qll‘ﬁm Q!

Dyage

The Kx=f"“° -~ KO3(p(UIYEHT NepeKPHITHS 0O YacTOTe;
NHH .
Q1=Qu— cobcTBennas Z0GPOTHOCT NEPBOTO KOHTYPA.

3.7.3. IsyxxamanbHad aMTCHHA € tdaszospamarenem

Cxema caioeHHss CHTHAJIOB, NPHHATHIX ABYMA aHTeHHAMH, NpUBe-
Ae4a Ha puc, 3.26. Kak u panee, 00e anTeHHHl PACHOJQXKeHH B OPTO-
‘I;Qﬂa-ﬁbﬁblx naockoeTax. CxeMa BKAouaeT jBa BY KaHaaa YCHJEHHA,
. KOANeKTOPHYIO Lienb TPAHSHCTOPA OJHOIO M3 KOTOPBIX BKAOUeH ¢a-
OBpamarenn, suocamuil Ha Bcex HactoTax (pasoBbifl casur O, Gawms-
Wi g

5
HO.ﬁ{:K KaK TpH cexuuH OJIOKAa NEPeMEHHHIX KOHISHCATOPOB YKe HC-
st noﬂaﬂm {IBe Ha Bxoflax YCHJIHTeJdell W TpeTbA B reTepoilliHe}, TO
paaﬂooﬂyqeﬂnﬂ HEOBXONBMOr0 YCHAEHHS B KacKaylax ¥BY menecoof-
nacy HCnonb3oBate TpaHcdOpPMATOPHBIE NONOCOBHIE 3BEHDbA, THIH H
® Korophix npusementt B pash. 7.2

7l
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Pasoppawarens — npocrefiiliee 3BEHO CKPEUIEHHOLO MOCTOBOrg
THIPEXTIONIOCHAK (TAK HasblBaeMblil (pasoBbid QUABTD), COAEPKalmay

nOCAeI10BATL/NLHOM TieYe HHAEYKTUBHOCTL L, a s ﬂapaﬂ.ﬁeﬂ‘bHOM Y
!

PasPapaLEmENnS
Lor=-1Lo Coenacyniyee

/{ &4 une PA
r@ — — s . i Th

A

R0 8X68y rropns.
pmméﬁ;"
bl Cidort

r

Puc. 3.26. Cxema mpyxraHasieHoll auTenHr! ¢ (asospamiareiem

emrocth € (puc. 3.27a). Takoe 38eroO NMpH HAarpyake Ha aKTHBHOE co-

L

NPOTHBACHHER = V? JaeT HY/EBOE 3aTyXaHHe Ha BCeX 9acToTax i

NOCTOARNYIO CHBHFA (asbl, H3IMRHAIOIMYIOCA [0 3aKoHY (9]

tg_g_ — ._0.; .
2 Dy
rie ®, = -—._ .,
" VIC
BuGupan ©) = V OpuuOpoxe,  TAE Owmm U Oyaxe — TPREAULL Pa-

fouero InanasoHa 9acToT, HOAydaeM:

¥ Ky=t 4
& L
9) ] ? Pre. 327, Cxema gasospainatens
I
i

3
- s LI L, @) CHMMETPHUADE UETHIPEXIMONKCHOS 3RO
C§§Z_ ) £|mocToBoro Tima; 6} HecBMMeTpHuHOE 3-10°
L
In g E ? Ce"‘

AKCKOE 38810 (QHABTPE HHMHIX ¥3C70T

i ) § (m==1)
' f
e, = Oyma _ opntfe L
o = 24rC tg o 2arcig ok
emuaxc = 2arctg VKH’ ’
em.ﬂ ",2—" .

Ilns MaKcHManbHOro sHayenusa K;=3,186, Henoabsyemoro B AHY
Ma30Hax C¢B H KB, .

e"’mm = 600’
@@ axc - 1200.
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ausx 9=60° u 120° peayabrHpyiollee RanpaKeHHE ty vau |
a3 3.71) OTINYAETCS OT Upy B mpejeitax 3 06, uto BrIOJHE HpH-
Byyun & CPuayc

(u ) ] )

aAxTHUECKH TAKYlD CHMMETPHUHYIO CXeMy dazopamaress He-
saTh 3ATPYAHNWTENBHO, TAK KaK MM MEKKACKAIHOrO COEMHe-

noNb30 sxonAnM TPexnomocHRK. IMoabsysach TeopHedl SKBHBaNEHTHBIX

ud Heggosaﬂuﬁ, MOXKHU 3TOT MOCTHKOBHIH UYeTHIPEXNOIKCHAK [pe-

n eoﬁPBaT'b B TPeXNOJIOCHOE TPAHCHOPMATOPHOE 3BEHO DUALTPA HHXK-

oﬁpaé‘;}cmT co sHadenneM napamerpa m>>1{ (puc. 3.276). B stom cay-

2;: ;Haqeﬁnﬁ 3JeMeHTOB 3BeHa ONPeAeadiorcs GopMyaamu;

L, ¢cy=20 K,=1.

LD = -E*;
[TpakTH4eCKH YAOBJACTBODHTE/bHbIE Pe3yabTathl MOAYJaloTCA NP
anayennn Ko=>0.9. Jlas cOrnacoBanus TPaHC(HOPMATOPHLIX (HILTPOB
¢ Harpyskoil Ro B cxeMy (pHC. 3.26) BK/IOUEHEI CONPOTHBACHHA Ry

Re:
RJ, = Rg = '&
3
riie Ro— CONPOTHBJEHHE HArpy3kH, paBHOe XapaKTEPUCTHUECKOMY CO-
TPOTHBARREID TPAHCPOPMATOPHOro PHALTPA HA BHIXOLHBEIX 3AXKHMAX;
Ru=n%R, — BXOAHOE XapaKTepUCTHYECKOE COMPOTHB/IeRHE (HHALTPA;
n — gostpbuIAeHT TpaHcdopMaluH,

3aTyxaHHe, BHOCHMOR COPMACYIOMNMYU CONDOTHBJCHHAME R, R
cocragazer 6 46,

Cpasaupag 06a Merola noJyueddss Kpyrosofl AHarpaMMpl HAMPAB-
AEHHOCTH, OTMETHM, YTO NepPBHIH 43 HUX, OCHOBAHHLIK Ha KPHTHYSCKOHR
CBA3H MeXAy aHTeHHaMH, Oonee IKOHOMHUEH, Tak Kak tpebyer Hc-
0b30BAHHA ONHOKAEAJABHOrO YCHAHTeRA. OOHAKO nmepBulil MeTod He-
10Dl TeM, YTC CeACKTHBHOCTL fIpeceseKkTopa CTAHOBUTCA (yHKuHed
¥'ia Rpaxoja BOJMHHL @, H MHHHMAAbHOE 3HAYEHHE CEJNEKTHBHOCTH
(9=0, %) HeckoMbKO HHXKE CENEKTHBHOCTH OJHHOUHOFO KOHTypa, HC-
ii‘cén?syemoro BO BTODOM METOJle ¢ JBYMA KaH2JaMi YCUJIeHHs. Kpo-
ﬁ‘uﬁoom’ flocaennud {BTopoil MeTOX) AonyckaeT 00Apilylo cBofoly B
o g%gﬂﬂa CBASH KOHTYPa aHTEHHBl C TPAH3UCTOPOM. Hanpumep, Ha
Tomve, foxasana cxema ¢ KCMOWHHPOBAREON CBA3LIO, NO3BOJAAKIIAN

YIATb B guanaszose gacTor Godee OMHOPOAHHIE MapaMeTpl AF uad

r{eM. pasp. 4.23). .

3.8, BCTPOEHHBIE TEJAECKOTTHUYECKHE AHTEHHLI
.!IarE'Hgggleﬂocumx DPHEeMHHKAX AHana30oHa MeTPOBLIX BOJH, HApAAY C
3"1€KTqu£H AHTeHHaMy (PeppUTOBEIMH, PaMOUHBIMH), HCHOALIYIOTCA
KOHCprKuHKHe (Teneckonuuecxue) aHTeHHB. OHY ¥IMEWT BLIABHMKHYIO
3mMy pr L+ Gomiumm UHCJIOM KOJIeH yOmiBaloiero anamerpa. [lo-

3alaHHOE AAHHe aHTeHHH HHCAO KOJNER PACTeT ¢ YMeHb-
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IieHHeM TaGapHTOB NPHEeMHHKA, YTO BJAeYeT 3a co60H CHHIKeHme

Tex.
HOJOTHYHOCTH KOHCTPYKUHH H HAaACXHOCTH aHTCHHEL. YMEHBH.Ia;[ Il»‘]]):
HY aHTeHHBl, 3TH HeACCTaTKH B H3BECTHOH MEpe MOXKHO CTAALMTE, On‘

HaKo 3TO conpokoxnaercsl norepell 3deKTHBHOCTH NpHeMa.

B nepeHocHBIX MpHeMHHKax HaxOAAT NMpHMeHeHHe ABa Klacca Te.
JIECKOTTHYECKHX aHTeHH — CHMMETPHYHLIEe H HeCHMMeTPHUHEIE,

Cummerpuuntie BROpaTOpHl, BO3GYKAaeMble B CEPENMHE HCToyyy,
KOM 3JC, XAPAKTEPH3YIOTCSH TEM, WTO B CHMMETPHUHBIX OTHOCHTeNsy,
neHTpa BUOpaTOpa TOMKAX TOKH DaBHH 10 BENWUHHE B OLMEAKOB g,
HANPaBACHHIO.

Ilpu pabore oT HeCHMMETPHUHLIX BHOPATOPOB OOPATHELH MyTh 1oy,
MPOTEXKaeT 4Yepes NPOBOL 3a3eMJIEHHS MM NPOTHBOBEC, A NPU OTCyy. |
CTBHM IUHHB 323eMJCHHA — Yepe3 €MKOCTb KOpNyca NDHEMHHKA oTng. |
CHTEJNbHO 3eMJIH.

B AawamasoHe yKB HCNOAL3YIOTCH TOPHICHTANbHEIE BHGPATOPH 06y. |
WX THIOB, B TO BpeMa KaK B KB AHANA30HE — HCKJAIOUHTENBHO Bepry.
KaJbHble HecHMMeTphuHnle BuOpaTtophl. [Ipu 3TOM B NOPTATHBHAY
NpUEeMHHKAX Yallle BCETo JIPHMEHAeTCA HEeCHMMETDHUHBI TeJlecKony.
qecKHH ITRpb, ofMA A8 AMANA30HOB KB H VKB,

PaccMOTPEM napaMeTpHl TEACCKONHYECKHX aHTeHH,

3.8.1. CuMmerpuvunkie aHTeHHE ZAA YKB NPHEMHHKOB

B zaBucuMocTH OT AMHMB! naeua BH6partopa (I) pasan4aioT noay-
A
BOJIHOBL (1 = *4—) H YKODOUERHHil (f <‘:i_ s8rGPaTOPH,

HauGoabiiee pacnpocTpanenfe MOJYUHA IHOAYBOJHOBBIE BHOpatop -
Osaropaps ceoefl Gonbluioll AeficTByloinefi BhicoTe (6AM3KOR K Laude
naeda [) ¥ aKTHBHOMY X2paKTepy BXOAHOTO CONpoTHRAeHHs (=73 o4t} |
JAONYCKAIDIEMY COracoBaHue ¢ BHCOKOUACTOTHHM Kalenem. Onnaxe B
ACHIOE30BAKKE €T0 B NePerHocHlX HPHeMHHKAX 3aTPYLHAECTCA Tem, UTe B
A OTEYeCTBeHHOrO VKB [Hana3QHa ofmas anuua puGpatopa AOCTH
raet ABYX MeTpoE. [lo3ToMy B pafe C/AYYALB H3 3KCNAYATANHOHHBLX C0
o6GpaKeRHA MCHOML3YIOT YKOpOUeHHBe BHOPATOPH, CO3HATEMbHO IoMY- i
CKasg yXyAuIeHHEe napaMeTpoB anTeHHb, Takue BHGpaTophl oTiHYalT ¥
CSl MEHpLIEH ACACTBYIOLWIEH BEICOTON, NOABEPIKESHHOCTBIO BAKAHMA OK
DYHAWILUX APEeAMETOB H KOMINEKCHOCTLIO BXORHOTO HMMOemaHcd. Ho-
CAefHHI HelocTaToK BaeyeT 3a co6oK0 HeoGXOXMMOCThL BBefeRhs &
UHAABHOM HABTPYIOMEl IeNK 445 COrAacOBaHHA peakTaHca aHTeHHH
¢ BHLICOKOYACTOTHAIM KabeJieM HJHW CO BXOAOM IEPBOTO KacKaia. 3

PaccmoTpam auarpaMMy HaNpaBAeHHOCTH, AeHCTBYIOHIVIO geicoTs §
H BXOZHOH MMNEeJaHc CHMMETPHUHBEIX BHOPATOPOB. ]

Jlng K30MHPOBAHHOTG CHMMETpPHYHOTe BUOpaTOpa2, He nOﬂ.BeP}Ke_H‘
HOFO HHKAKHM BO3JefCTBUSM, guWarpamMma manpasfiessocts B mJocH?
CTH, NpoXoMsefl 4epes ero Och, ONPEASNIALTCH BhIpaMKEHHEM .

Flg) = cos {mi cos ¢} — cos mi

0904 .

¥

sing
74

R ——— T : . [ - il

2n
pae = 7y

gubparTopa: . SV
nAOCKOCTH, NePREHIHKYIAAPHOH OCH, BHﬁp&TOp HeHanpasJaeil.

, @ —¥rod MeKIY RaOpaBieHHeM NDaleHHdf BOJHHW H OCS!O

as 4OJYBOJHOBOr0 BHOpATOR2
cos (—215- ) ) o
Flg) = ———= . B97)
sing .
(‘— - 0,25) .
A

3

M3 3THX Bm?ame}mﬁ BHIHO, 9TC AAS HCMONH3YEMLIX B IIPHEMHHKAX
yGpaTopoB ¢ -}'—550,25 MakcHMyM F (@) ACCTHraeTcs B HampaBJeHH:X,

epneHAUKYASPEHX ocn BrOpatopa. Ilpu srom fmarpamMbi pampas-

" pennoctn BuGparopa M Auncas lepila modyrd #ieHTuuHHl. [Heficrayio-

pas BHCOTA CHMMETPHYHOFG BHOPATOpa Madblx pPasMepos (l < i“—) B

cayyae, KOTIa MOXKHO npeHeOpeub cONPOTHBJEHHEM MOTeps (Mo cpa-
BHEHHI) C CORDOTHBJAEHHEM H3JYUEHHS), ONpede/IReTcA BbipaXKeHHeM

= gt
| hy = = tg o (3.98)
Hian moaysosnHosoro subparopa ; :
by = 2 6w
N
(T = 0,25) .

Oaq OIpelesieHHR BXCOAHOTO MMNedaHca aHTEHHBI MOMHO BOCAOAb-

3033(1‘15&H dopmynof, Hcoab3yeMOfl B AJHHHBIX JHHHSX ¢ NOTEpsA-
MY : |

sh2al— > sinoml sin oml 4 — sh %0 {
m Figs

anz Bx+i X“: p

*

(3.100)

F
q’éz P — BOIMOBOE CONPOTHBAEHHE, QNPEAeieMOe YCPeAHEHHBIMH 3HA-
WIMH Horonsbix napamerpos Ly n C; aHTEHHbI:

p = 120111-2};

ch 2a { — cos 2mi ch 2¢ § -~ cos 2mi

‘PemMRrE pagmyc TenecKOMHUECKON AHTEHHB;
In
pl (l_sinzmz) — NOCTOAHHAA 3ATYXAHHS, BHUHUCICHHAA B npel-
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\i o
NOJAGKEHHH, 4TO MOLIHOCTE TOTEDL B 3KBHB&HEHTHOR JHHEHK pa
MOWIHOCTH H3AY4YeHIHA B EHﬁpaTDpe;

Ry , — CORPOTHBACHHE HSNY4eHHA, OTHECEHHO® K TOKY B nmyg,
.t

HRiTh HECKOJIBKO GONBIIAM, HeM Kg npanasoHa NPUHHMAEMBIX
g0 eH 7 TOro, yTobpl MOMKEQ L0 PACCYHTATH NAPAMETPH OCHOB-
wactoT, A Horo Kanaios. [lonbayach METONOM KOMIERCANHH pe-

ro # 3¢ peem JAMANasoHe DPHRAMAEMbIX HacTor, H3JIOKEHBEM

CTH.

uca BO
Tpn af< 1, yTo BepHO AJIf KOPOTKHX TENECKOMHHECKHX akta

aHTey, 234 3-3.3, MOKHO 1O BaiineBHOMY SKBHBaJIeHTy ARTEHRY p?{cilo“n;
! ! B DA% eweHT : Hif aHTEHHB C fAepBHIM Kacka
(]-_ <0'25) » ¢-na (3.100) npusHMact SHL D Tb JIeMEHTH CXEMEL COTACOBAHNSA p
| R : yBY-
= f
Row = g~ = 5070, (3.1 3.8.2, HecumMeTpHUHAS aHTCHHA AJT VKB pelaHnd
Hor = mpctemt (310, B repeHOCHBX SIpHEMHHKAX TOK AHTEHHb 3aMBIKAeTCs depes eM-
Boipaxeune (3.101) moaydeno ¢ y4eToMm COCTHOIIGHHA MeXay KOCTh KopIyc—3eMd (Cxopn). B 3TOM CAyHnae BblpazKEH(}:I:Fl ni.:ga:;:-
MPOTHBACHMAMH H3JIYUERHs, OTHECHHDIMU K TOKY HA SAKUMAX ante, wocTell xopiyca H NOTOHHON eMKocTH anTeHisl ( Cxopr 1 { i2)8 o
R (e ) oy B yReen yag opHeHTalMs Kopuyca H aBTeHH MoKasana Ha pic, 3.28) MOTY
o = R sintml,
R.n Rn ‘fi(%} ?Z{%J %K]mpfm
rie Rz onpeleaserca no dopmyae Pogentepra aas AunoNs Tepna; w3208 ] .
' /] 'y ,‘f_
Ry = 80 (m” IR
¢
Uz ¢$-awt (3.102) BHAOHO, YTO HpH —- =025 Xax=0, a npu *;T < w2507 \

«<20,25 peakTaHC aHTEHHB Xpx HOCHT €MKOCTHEIT XapakTep.

Jlaa yRoGcTBa pacueTa W H3MepeHHA NapaMeTpos ykB oaoxa yaob v
HO PeaKTAHC anTeHHH NPEACTaBHTb B BHJIE SKBUBA/EHTA, COASPHAlL 122440
0 YACTOTHOHE3ABHCEMBE 3aeMeHTH. [loAL3YACH METOROM, H3JIOMEL
HEIM B pasf. 3.3.2, npecTaBUM PeAKTAHC AHTEHHDI Xox SKBHBAJEHTHbH
IBYXIMOMOCHHKOM, TNPeACTaB/SIOIAM [0CAEA0BATEILHOS COEAHHEIE - 18- 20068
HHEYKTHBHOCTH L H eMKOCTH Ca.

Suavennsa La # Ca MOryT ObiTb MOJAYYEHBl H3 IBYX ypasheniit:

TeAeCAOnUYeChan < 1 &

| . §-16-1054 aNmERH
mlLA'g_;]"C: = —pctg myl, N
i ~
032LA‘-—G)—C—“‘ :‘—"'S)Ctgmal, 644246
TA
TRe wy H 2 -— TPAHHYHBbIE HACTOTHl, B TPEAesax Koropﬁx pepua 1AW s o056
Had ANMPOKCHMALHA. : '
Pemas orHochTensEo Ca B La, HaxXomHM: 1 1 1 |
. o 1 KZ—1 (3100 2 64052 1
AT @ Kyctgmd —ctgmol 1 l
|
clg mqf — Ky ctgmal ) T T
L=-£— g J.Ea. 13'1{}5} 0 T, [415 P ft?—.f
A )
[T Kﬂ._ 1 r . T T 313 4&0 5b€ I 1
" 100 200 il
3aMeTHM, YTO Kovdounuent nepexporrusa Ky = @ Onpes'leﬂmo o F
Wy oM Prc. 3.28. Kpueble ANS ONpedeseHus eMKOCTH KOpyca # Toron-
inuil 06JacTh anfpoOKCHMAlHH PeaKTaHra aHTCHHBL ee skpuBaiel MO EMKOCTH VKB AHTEHHDl
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BHTH HOMYdJeHbl BLIYRCACHHEM CpelHero noTenunana (merod Xoy) [[1]_
[Ipr 3TOM BesefiCTBHE HACBULEHHOCTH O0beMa MPHEMHHKA G0Mbiyy
KOJMYeCTBOM 3JAEKTPONPOBOASMIKX  SJAEMEHTOB (NEYATHBIH MOHTgy

rPOMKOTOBOPHTENIb, Y3Abl H JeTadH NPHEeMHHKA, HCTOYHHKH l'I[-ITaHHH),-

AONYCTHMO IIpH pacueTe MpHHATE KOPIYC NPpHEMHHKA B KayelTBe ]'[p(),
THBOBECA AHTCHHDI. TOI"}I& COGCTBQHH&H EMKEOCTE aHTeHHBL Onpe}]‘&,
JAAETCA MOTeHUHAAAMH, HaBeICHREIMH COOCTBEHHBIMH 3apﬂﬂaMH H 3g.
pAfaMH Kopnyca ({rpoTHBOBECA) NPHEMHMKA ¢ YYeTOM 3ePKafbHorg
oroGpaxenus, TlocleIHEMH MOXHO npeHefpeun, YUHTHIBAA, YTO py
3KCHJ]Y3T8LIHH l'lepeHOCHOI‘O OGPpHEMHHKA €ro pacCcTOAHHE OT 3€wMdy »
HeCKONbKO pas npepuimaet MaKCHMAaJJbHEII paaMep HpHeMHHKa‘ AH&-
JIOTHYHG ONPEASdSeTCH €MKOCTh KOphyca. OfmycKas NPOMeXYTOUHpe
BbiKJAJKH, NDHBEAEM OKGHUATEJAbHblE pacueTHble ¢dopMmyabl Aas C, y
Cmpn!}i

c, 1,1 ng
€, = 7T TN 0y em - @10y
. rpl(T)—% (_‘B_) | .
C ! : 0,44 '
_K_g_ﬂ = (g (_E) = 03 75 (3.106)
(mten 4y mpy=t2 — L %(——)
i "\E)
B
Fae
% (‘T) -2 (m — 0,307}, BERUG
! B B . :
Ps (“E) = arsh#—LTL—— . o {3108
B~ 2 ’
m= _;_, n= % (cM. prc. 3.28). A y D— BoicoTa W TONWUHA
NpHEMHUKA. N

Kosppuunent m+-n+mn, sxopsmui 8 Bhpaxenue (3.106), Obl1
BBIUHCIEH NI §OABIIOrO KOJINYECTBA PA3HUHBIX THIOB NepeHOCHBX
NMPHEMHHKOB ¢ YKB JHAnasoHoM. Pacuethl MoKasasH, yro BeAHYHHA
ero ¢ TouHocTHl0 *+10% 6au3ka K esunuue. C ydetoMm 3Toro ofctof-
TeJALCTBA BhIpaxKkeHue (3.106) moxer OwTL ynpoueno:

Crcopn

! 0,44
"L%ﬁ)
B

[IpnBesennrle s3aBuCUMOCTH w306pakensi Ha puc. 3.28. Bxonsof
HMIIeaHC HeCHMMETPHUHOH aHTeHHHl HPH H3BeCTHHX €y ¥ Cxopn O
peZefsieTcsl H3 BblpaXKeHHA

ZBX=RBx+iXBx=ZA »

'} Metoauxa pacuera npegaomena A. ®. Ocockopwim,
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R et L Bt A ot

e _ .
ie Rex= Qﬂtgz_{;‘i =Ra, (3.110)
1
X.x=—-(pctgmz+—+~)=xﬁ, @3.111)
. (!)C“opn
. 333 _
- = —- BOJIHOBOE  COTNPOTHBJACHKE  AHTEHHSbI,
Py G C1(_,£¢1)
M
pripeAeaAeMoe  ero NOrOHHOH eMmKoctTbio Ci.
| | Teneckonuveckin
GHTEHND
2) ﬁpaemaﬁvgl
&mﬂ L] .
A 1
k N 3
E ~ 2=2
v \\H T 8z
k \""'-..._ AT
Bt
E - £
B¢ 5 15 1z 4 15 B 20 2 4 I
)
sk
3 Kk
¥ i . - | e =]
4 st S O b 815 ]
e L —
E -.,.-l" :2
E |~ |
2 Pl
3, T MU
I? ' R REY) 7
E: 100 140 f%ﬂ o A0 F
14

g 2 4 & & 0 i 15 18 w 2 % 6Y

Puc, 3.29. Kpustle A9 OnpelefieHHA eMKOCTEH KOPIYca H AHTEHHB
@) eMKOCTH KOpNyca; §) norosHoit eMKOCTH BHTEHHB

octynas aranornuno, Kax W B ciyuae HEHACTPOGHHON CHMMETPHY-
Hok antenmm (cm. pasm. 3.8.1), MOXKHO peakTaHC paccMaTpHBaeMoi
aHTEHHH npeAcTABHTbL B BHAE SKBHBAJEHTa, COCTOALIELG M3 4AaCTOTHO

He3aBHCUMBIX sy1eMeRTOB Lap H Cao COSHHHEHHBIX NMOCJAEAOBATENBHO:

1 1 1
- o (3.112)
CAS Cxopu + CA -
L,=1L,, (3.113)
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L P~ LB LA

rae Ca u [, OPEACIAITC U3 BBIpAKEHHUI (3.103) u (3.104
CHMMETPHYHOTO HEHACTPOEHHOTO

) ng
BHGpaTOpa ¢ manmolo W < 0,95 .
Hekcrpyromas suicora HecuMme E

AeT B ABa pasa Medbue o cpasHe
C OAHHOH [Jeya /-

A il
By = 2 g™
A 2ng2

llua rpammMa HANpaBABHHOCTH er

0 Takaa XKe, Kak Ay CHMMETBHu o
BuGpaTopa (3.96),

3.8.3. Hecmvmerpuunas awrexma I3a8 KB NPHeMHHEKOR

B KB ,[manaaoue, HeCHMMeT
BEDTRKAALHO OTHOCHTRJILHO Kopnyca IpHeMHHKEKa. ,[[JIH 3TOTO CJI}'IIaR,
Bhipaxende ansi Cyopn n C,

HafijeHtoe no METOMY, H3NOMEHHOMY B
Pasl. 3.8.2, npuunmMaer BHA 1} ;

e (2)4( 2 4
C = -C;A_ [f“’(":“)_'ﬁ(j‘ , _:li_)]*l ’

tae A, B—BoicoTa u miuna NpHEMHHEKA:

)t e S [y e

3 &) TVt ED
i) —
f,(f , 7147}:9_’5_ 3+ ln—--«‘-“gi-—(xJr--j~)art:tg~i ;
A Az

3asucuMocTH anga C

xopn 4 C) NPHBefieHsl Ha pue. 3.29. [Tpn uspe-
CTHHX Cy n C

xopr COCTaBAIMUINE BXOAHOrO HMMenanca Ryy u X:;x on-
. 111
PEAAAIOTCS U3 Buipaxenntt (3.110) u (3.111). Beuay roro uro "~ <« 1,

'} ®opmyar noayvenw A. ®. Ocockonmm.
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. 3Havuenne
yi0 Rpz B AHANA30HE KB M(;}KHO He YUHTHBATb
- ; em (3.114).
raBl BLIPAKEHH * sen.
fco elleﬂgszg xapgmepncm}m HanpaBneuHogﬁeﬁm;;Lpszé 16% ) l'IpE-
’ Kac H3YeTCs BbIp .96},
yro TH OHd XapaKTepH3y )b
i IOCKOE rite B KB AKailasode
AbHOE B e DEHOCHBIM npHEMHUKAM, ot
neH eJ1IpHO ;‘Hnﬁﬁmamo I==1 m (ml< 1), 310 BhipaKeHHe MOXKE
THl

3ylo;‘f!feH 0, YUMTHIBas, WYTO
vAp

meft cost g
cosml cosgy=l——"r==3
mefe
cosml=1— 5

ap-
_ M ing— coBrajaer ¢ XapaKTepHCTHKOA Hamp
Torja F(p) = 2

neld

q AANIIA pua } NOCKOCTH BeépTH-
' [e B rOpHSOHTaJIbHOPi I p

b . .

OCTH iy

xan

i IBTHPb HANPAaBJAEHHOCTBLIO HE oGnanaer.
HE

a1
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4.1. TPEBOBAHUA, MPEXBABISAEMBIE K BXOTHBIM I[ENny f-_;-

NPHEMHHKOB

Bxofnbie llenH, OCYMECTBAAIMHE NMPECEICKUHIO H Nepefauvy nodes. '

HOro CHrHaja, NPUHATOTO AHTEHHOH, B KOHEYHOM HTOT® Ofpelensiy
NOMEXO03alHILEeHHOCTh H YYBCTBHTEABHOCTh NPHEMAHKA.

B 3aBHCHMOCTYH OT THOA AHTEHHBI H KAAcca MPHEMHHKA K Ipece.
JAEKTOPY MPeNBABAAIOTCA pazanynbie TpeGobaHmdA. Jlpexkme Bcerc erg
OpraHel KOMMYTALHH H TtepecTpoflku YacTOTH AOAMHBI OfeCTeunsar,
3afaHHOe MepekphiTHe 00 4acTOTe Ha KaKAOM HOJAAHANAa3cHe Npue.
Huka, TIpHE 3TOM npecenekTop AOMKeH ObITH paccuurtaH Aasi padorw
KaK OT BCTPOEHHON, TaK W OT HapyxxHofi aHTeHH. Tlocaennee neobxo-
JMMO, HECMOTPSI Ha TO, UTO COBpEeMeHHble MOJYMPOBOJHHKOBEIE IipH-
eMHHKH ofecnedyHBAIOT BBICOKOE KauecTBO INpHeMa npu palorte or
BCTPOCHHBIX MATHHUTHBIX HJM  3JeKTPHYSCKMX AaHTeHH.

Henoabaosaune HapyXHBBHIX AHTEHH MOMKET OKa3aThCA TMOMNE3HHNM

NpH 3KCAAYATALHH TPHEMHHKOR B JKHJLIX MAcCHBaX, IyCTo HACLIUIEH-

HBIX MeTaNAHIeCKHMY KOHCTpyRUHAMM. [locnelnue, sKpaHUpPyd MOnes
HBI CHrHAM, CYIeCTBEHHO CHHZKAWT HANpPAXKEeHHOCTh MOAA B MecTe
npueMa. B 3THX YCJAOBHAX HeOBXOIWMO coXpaHeHHe HaCTPOHKH npe
CeJqeKTOpa NpH BO3MOXKHBIX pas6épocax MapaMeTpoOB HapyXHuix aH
TEHH.

B VKB ZHANA30HE HCMOAL3YETCHA HAPYXKHas HacTpoeHHas aHTehl
(nosnyBonHOBHE BHGpaTop). ITosToMy pacCYWTHIBAS 3JIEMEHTH NPE
CedeKTOPA, B 3TOM chayyae HEOGXCANMO ofecmeuHTh pexum Oeryiied
BOMHBL B (HOSPHRON JHHUM.

TIpecesiekTop AoMKeH 06/28aTh AOCTATOYHO BHICOKOf ceflekTHBHY
CTbIO, UTOOHl CHHU3MTH BEPOSATHOCTb NMOSBJCHHS NEPeKpecTHpx # KOW
GHHAMHOHHMX TOMeX N OCAaGHTb HHTEHCHBHOCT, NoMex Ha 4acior
3epKaJbHOTO KaKaja. JTa 3afauya pemraercs NpHMeHeHHeM pxoZtblt
nerieft ¢ OZHWM MM ABYMA HEpPECTPAHBAEMBIMH KOHTYDAMH,

B ToM CAydae, ecJH NpPeABABNAIONCA KecTkHe TpeGoBasHA B O
HOUIEHHH YAaCTOTHOrG NMOCTOABCTBA MapaMeTpoB npecenexropa, B4
KoMeGaTeNbHOTO KOHTYpa ¢ TPaH3HCTOPOM BHOHpaeTcs KomOHHHPOBA
noft (TpanchopMmateprHo-emrocTHoll). Tlpn Helt ZocrHraercst nanfoh
BLICOKAST KOHCTPYKTHBHAS YCTONYHBOCTb YCH/eHHA NpHReMHHKa. B up
82
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4afx MCIONB3YETCs TpaHchOpMaTOpHAT MM BHYTPHEMKOCTHAR
puk 0 arypa C TPaHSHCTOPOM.

b

cBi? 5 MOCASIRHX ABYX CXEM CBs3H nanbonee nmomexoycTofiddsa cxe-
BHyTpneMKocmoﬁ CBS3bI0, B KOTOPOH KO3(upHUHEHT NepefayH

ma CMemalou.lHX CHTHAJIOB MCHOTOHHO YOHIBaeT ¢ POCTOM HYaCTOTEHL.

1

an oMe TOIO, 373 CXeMa csoboaHa OT HapasHTHBIX HACTPOEK.

HaoGopoT, B cxeMe c TPpaHCPOPMATOPHOR CBA3LIO RPHHUANHAALHO

Jyaaerch TIapasHTHBIH KOHTYD, 0o6pa30oBaHHBIH HHAYKTHBHOCTBIO Ka-
f Lik# CBSA3H C TPAHSUCTOPOM H €ro BxondHok emkoctoio. Flpu Hexoro-
* i nacTpofike [PHEMHHKA UACTOTA MADASHTHOIO KAHAMA MOXET COB-
nacth ¢ YACTOTOH noBOYHOrO KaHa/sla H BhI3BaTh TEM Pe3Koe yXyAule-
aue ceACKTUBHOCTH N0 STOMY KaHady. BriGop sneMeHTOB cBA3u mpe-
ceneKTOpa € TPAHSHCTOPOM B ob1IeM cayuae KOMKeH 00eCieUHBATE Mil-
quMaJibHBIA KoadpuLrenT mywma. {IpakTHYECKH 3TO BO3MOXHO JHWIb
5 KB H YKB JHanasoHax.

B AMaNa30Hax AJHHMEIX H CHeAHUX BOJH, rAe 1OJIOCH 1PeCcejeKTo-
pa M TPAKTa MpOMe;XKyTOUHOM YacTOTH OJIM3KH, 3HATEHHA 3JeMEHTOB
cpA3K ONPEReAftOTCHA, KaK MPABHAO0, HCXOAS H3 HeOGXORMMON NONOCHI
ppecesexTOpa. . .

B page mopeneli npuemunkos UM, rae tpeGoBanua nomexosamlu-
LIEHHOCTH MeHee MKecTKH RO CPaBHeHHIO ¢ NpueMHHKaMH AM, naxo-
IAT NpHMeHeHHe HeNepecTpanbaeMble MIHPOKONOJOCHBIE BXOAHHe Ie-
nH, paboTalline KaK OT BHemrHef, Tak H OT BHyTpeHHell aHTeHH. B
3T0M C/IyYae npeceekTop AoMKeH 00ecNeyHTh OTHOCHTENBHO BBHICOKOE
YacTOTHOE NOCTOSAHCTBO [IapamMeTpoB BO BCEeM JHAlla3oHe paiHoya-
CToT.

Bronnuee ey BeexX AHARASOHOB AOMKHHL ofecneudtTh TaKiKe 3a-

- AdHHYI0 DaBHOMEPHOCTE ILKAJBI HaCTPOﬁKH MpH HCOOMb3OBAHHH KOH-

ICHCATODOR MepeMeHHOH eMKOCTH ¢ pasanyHoH ¢opMeH TJACTHH.

PaccMoTpennio Benpoca pacuera 3JeMEHTOB BXOAHBIX lemeir AM
i UM tpakros, Bo3OyXKIaeMeX MarHHTHON W SJEKTPUYECKOH aHTeH-
HAMH, W OMpefeNIeHHI0 HX YacTOTHRIX XapaKrtepHCTHK KosgdHineRTa
EpeNaYn Mo fOMAW, CENEKTHBHOCTH, KO3(hGdHUHERTa myMa H Ap. No-
CBAlGH MarvepHasl 4ETBEPTON IVIaBHL

4.2, OTHOKOHTYPHBIE BXOJHBIE I[EITH
I THATIABOHA AM BENIAHHUA

4. o
21, OGoSumennan cxema ¢o c0HOK CBABEIO KOHTYpa ¢ anTeHHo#
K HArpys3KOH

TOB?.EOSMQHH&H cxema BXoaHO!H (pHc. 4.1) menH BRAOYaeT GeppH-
no:nomeHHTEHHy ®A, cocToauyw u3 ABYX o6MOTOK — Ly H Lgp pac-
HbIX Ha ofWeM MarKRTHOM CTepXKHE, H WTHPEBYI) AHTEHHY

* B 00lley cayuae MpHCOSIWHEHHYIO K OTBOLY KOHTYDHOR KaTymi-
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i | | Tt e b B ol
kn DA uepes emkocTh Ces. M306paennbnle Ha 5KBHBANEHTHOR ey
puc. 4.2 a TpH TeHepaTOopa MPEACTABAAIT 34C, HaBeLEHHEle 339,(1,!)'&
qecKuM ItodeMm E NpHHAMAaeMoll BOJAHW B WITHIPEBYH) AHTeHHy £

TYWKH KORTYpa Ex u cBa3d Ecs deppuroroy
IMA
Ces,

-
f

iy
TeHHE: t

E. = Eh, cos ¢; 4y
E., = Eh,cos @; 3

rae Amr, Ax W Aca— COOTBETCTBYIOIHE JeficTy o
mue BoicoTHl /A n ofmoTok @A, ¢ — yroa Mepy
HANpaBJAeHHEM NPHXOAA BONHBL M IVIOCKOCTHIO gp,
yeHHa GepprTOoBOre cepieyHHKa.

Henongsya cxeMy 3amemneHus Tpa-HC(bopMaropa'
MC)KHO MPHBECTH 3KBHBANCHTHVIO CXEMY BXOof
anTerHoll B Harpys- UCTH K BHRY 4.26, Ha KOTOPOM NPHHATH CIEVIoURm

Kofi " ofosHaueHH:
ra, C),—osxeusanent UIA;

Pue, 4.1, O6Gobien-
Had cXeMa BXOAHON
UENH <O CAQMHOL
CBASBIO KORTYpa ¢

Ct CA Ccﬁl

=t - 1,
A CydCen 44

Lo=L;+L,+2M, (48
{Lyx— BHAYKTMBHOCTL KOHTYpa DA}, ry 1y T¢n ~- CONPOTHBICHHE T0-
Tepb B KaTymikax Ly, Lo u Lea, My u Mz — BIaHMOHHAYRUHH MeEXI}
Liw Ly nw Ly u Loy coorBercTtBenno; Iy, fo, {3 u [ — cooTBeTcTBYIONEE
KOHTYPHbiE TOKH.

g -Mf Lz\‘Mf"Mz ﬂgj “'Hz ~ ":f‘ﬂ
f} Ll*”‘f Q iy of
Cay i

Ed 'rf —M; - IJT i

o EK L -Iﬁl'
HCHE SN
A ) v -

-I-Ir ! l {3 Ii..»j-—

Puec. 4.2. 3KBHBEanenTHar ofo6liennan cxXeMa

4.2.2, Koapduumenr nepefaus mo moino

pef”
TMonb3ysics MeTOAOM KOHTYPHBIX TOKOB, MOMXHO H3 Henocpeﬂcg o
HOTO PacCMOTPEHHS JKBUBANGHTHON CXeMbl HanNHCATL MaTPHURD
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ycranasaHpawliee B3aHMOCBA3b 3aiaiuix HampaKeHun,

e}:li?;o];mx fOKOB M COTPOTHBJEHHI:
{0
* 1 2 3 4
I e
I E Fy Zy AT Zyy 2y I

'y
I
: F Zﬁl Zgg 223 Za& "2
| Ex
I E 231 Zgg z33 Zsa "3
1 [ ——m
! 0 Zﬂ Zq.e Z-I.s Zﬂ ‘Fl
—— 1 2 3 4
rAc

. 11
Zy=(r, +r)+i ((*J L— ‘(;C:)

1 1
LIRS DR ST B
Cy CA C, Cy

CB,

Ly

Lo} Cy

1

—Zy=—Iy=r-F i[m(Ll 4 Ml)...ﬁﬂm -

Zg=2y = Zyu= Ly = Zos = Zyy o= 0
. 1
Zyo = -1 (m Ly — ng)

Ce | Cx | €,
k=t
-”'Zga = —'Zsz = Xcs
1
—_ XGB . (‘OMZ + mC‘:B.
. !
I Ly
RN R
Cg ng CCB,

—Zaa :_“243 =i an
1

@ Cpx

244 = Rsx+ anx

X

]

. (4.6)




Kospduunenr nepegaun mo nomo K = U—E" MOXeT OHTb Bhip,

HeH Uepes TOK BTOPOro KOHTYpa [,, KOTOPHIA HA OCHOBAHHH pasun,

Kpamepa (u3 Teopuu omnpeiennTteneit) pasen:
A
==,
AT A
rie A — onpefeauTenb MaTpHibLL CONPOTHBAEHHT;

Az — onipeseIUTeNb, MOAYSAEMBIH H3 A MOCHE 3aMEHBl B HeM prg.
poro cToJifila COTIPOTUBJACHUI 3aARKIHMH HallpAKeHHAMH:

1 Zn Z1s 0] O
2 z?l zza Zog O
A =
3 0 Zy Zys z:u
4 0 o zds Zy
i 2 3 4
1 le Ea - En 0 O
2 Z 21 £ K Z2s o
A =
3 0] Eep Zas Za
4 0 O Zyy Zy

ITocne Boiuncsenns onpeneauTenei

[ _ ExtAE
2T Zut Az’
23+
rae
Zig ZgyEcn
AE=—|(E,—Ey) Z+wZ§4 ; @7
88_—2;:
Z2
___}.Lz =ARLiIAX; (4.8
2z
aa-'z_“‘

u AX — HaOpAXKeHHe H COCTABAAIOLIHE MMNEAAHCA, BHOCHMbIE
: d3 Nenefl AHTEHHH H Harpyski.

AE, A‘EY . _
]ﬁgﬂeSHaﬂ MOWHOCTE CHTHAAA Ha BXOMAL TPaH3HCTOpa TIpH peso-
[}

HaHce

‘ _ Wal* _ 1EcHAED ] 4
(an)Pes - Rnx = (r3+AR]‘ A Rm ( 9)

 aKTHBHOE COMPOTHBJCHHE, BHOCKMOE M8 LeNd Harpyskn (BXoi-

oe COTMpPOTHBJEHHE TPaH3UCTOPA) B KOHTYP. 5
HOE s ronsuindl B (4.9) MORyZb KBanpaTa HanpskenHi Ha ocHose (4.1),
(4.3) 1 (4.7) moxkeT OHITb NMPEACTABAEH BHIpaXKeHHEM |Ex+AE|?=

= E? 'hag‘

riae
2y e Zyg Zyy
— = = \—hy, — 4,10
hy =hecospf 1+ D Z wn g (4.10)
—
Zu

- 5KBHBACHTHAR AeHCTBYIOLIAA BBICOTA 3AEKTPHUECKON H MACHETHOR
aHTEHH, TPUBEJEHHAd K PE3OBAHCHOMY KOHTYDY.

Toncraeasis B (4.9) 3uauenne |Ex+AE|?, nonyuaem ouiee co-
oTROWIEHHE AJSA PE3ORAHCHOrC KOs(ppHUKEHT2 NepeiadH mo nofmw:

lUﬂl VRB);ARH
KE=_E_=|h3| AR (4.11)

Jlas nonyyerns pacuetroil GopMynbl fnd Kg BpipasuM 3datenid
sy ARy w AR uepes 57eMeHTHl CBA3H KOHTYpa ¢ aHTEHHOH M HATpy3-
KOR H ToJoCy TpeceseKTopa.

Onpedeaenue peaxyuir anTernst U Hazpysku. ViMnepanc AZ, BrOCH-
MBIl B KONTYp, COCTOMT COr/acHO (4.8) U3 ABYX COCTaBAAIMIAX:
a) WMnemaHca AaHTEHHON UeNH

2

AZy =— —= = ARx+1Xy;
Zn _
6) uMnexmanca uemM HArpy3K® (TPaH3HCTOPE) .
z2 .
AZ, =— 2322 =AR,+iAX,.
Zo— 7

0 Tloncrasaas us (4.6) 3HaueHHA COOTBETCTBYIOMIHX HMMOELAHCOB H
POH3BeN jomycTHMMELIE YNPOWCHHS, DONYYHM

X .

ARA=‘X_%?[rAX12+rl(X12-_2Xu)]; (4-12)
X% '

== — —— X 4.13

8%, ==z (19

- ; : _ 87
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Ro (lﬂ_m; )2 ’ (1g
mm‘
X !
AX, = X | e 4.15)
(02

JKBHBa/IeNTHAs AEHCTBYIOMAA ELICOTA SNEKTPHUECKOR H Marwyr.

HOlt AHTSHH /A, TAKKe MOKeT 6bTh cormacHo (4.10) LPeACTaBleHa Tpe.
M$i COCTaBJRIOWIUMH:

ho=fpcos @ (14 Z2) 4 Ah, + A
1t

Z o ,
rae A, = — 1l ~"® oGycnobaena zeiicrBueM WETHIPEBOH AHTeHHM:
Zy, ’
_ ) Zy;
Ahgy = —hycosg TTTTZ% YUHTHIBAaeT NPHEMHbIE CBOMCTBA KATVKK
34 :
Zgg— Za

CBAA3H PeppATOBOH anTeHHb. [loc/ie MOJCTAHOBKH 3HAYEHMSI KMMeiaH-
COB M YNDOH(eHHA (POPMyJ, noayyaem

hy = cos phy, [(1 -+ %‘3)——&3 ég(‘JDC:MRM—U ]

4.16
31 hx RBx ( )

— PesyJabTHpylOWlasg AeHCTBYomas Bhicota ofenx o6MoToK dheppwto-

BCH aHTeHHLI;

1
w{l,+~-M)———
L+ M) © Cn
AT oy 1 .

OLi———

wC,

4.17)

[lozcrasnsa B (4.16) snauenue X, u3 (4.6) u yuureiBas, yto 449
(eppnuToBuix aHTeHH ¢ OOMBINOH TOYHOCTBIO BLINOMHSAETCH PaBEHCTBO

hea /T ' Bect
™ VE:,,- == 1, MoxHO (4.16) npmBecTH X BHAY
!
0L+ My)— ~—— ' 2 .
hd’ _—_hK COS(P ] —_ __.........._____IQ.E“. —J‘C( l + 2?) (9;._%) 1
WL — . A [{t] 1 Rux
wCy
{4.18)
rae .
PYNR. (4.19)
i VM‘.!CQ;‘ . .
I
Wyy = Vf-——_-é:x . _ (420)
CH )
]

Tt V—-— I T AT T R R

E
!
i

(4.18) n (4.17), nonyuaem BulpaxceHHe AAS IKBHBAJEH-

MUPYA . .
CymiE! omiefl BHICOTH QePPHTOBOH H IMTHIPEBOHl aHTeHH:

# HCTBYT
cnoft aeH ¥ !
(’)LI—I_&)MI— .-

(])CK hm k]
. T T TR S
b= ycosq | o L ] ( T hxcos(p)
! w Cy
(0 +06%) | ikols/ mfn)
_ Bl =, 4.21)
K o 5 R\ + o

[TpeoBpasyem {(4.11), aas Jero BHIPA3HM ero 3HaMeHAaTe/b, Nped-
c7aBASIOMHAN _PE3YJbTHPYIOLIHE AOTEPH KOHTYpa, Yepes moJocy mpe-
cenexropa AF:
rwt+AR _ AF

T AFK ’

TMoactaBaas B (4.11) 3naxenne Mopyas |A,| u ARy COOTBeTCTBEH-
b uz (421) u (4.14), noayuum ofwmee BHIpaxexHe Ans xosgduid-
ta nepeaud Mo NOJKR:

K _I{E!'_ h“XcBCOSt_P__ L "l—fC (UJ3+(033 _
£ E?_QnAFLK(I-—Uf) 0
mBX
(I)Ll -{—0);141 1'_ 2 ’ mg 2
_ _.,___1_._‘5?,_6!! (1+_’3.“£._) _f_[’ﬂgéﬁ(l + - 2“-)] . {(4.29)
®Ly——- C'l‘ hg cos @ X Oy

W3 epipamenns (4.22) BUAHO, YTO B 3aBHCHMOCTH OT yria OpHXO-
A2 BOMYEL ¢, 3AC, HaBedeHHble B WTLIPeBOfl H QepPRTOBON aHTeHHaX,
MOTYT GbiTh 8 (hase swaw MPOTHEODA3e, COOTBETCTBEHHO ugMY KOd(PH-
UIEHT mepenavyu no nomo Ky OymeT pacTd WM yMeHbllaThed, Tak,
UPd ¢=n Ky nocruraer makcumyMa, npH ¢=0 Kg-— MHHUMAJBHLIA.

03roMy npu pabore oT QeppHTOBOil AHTEHHB XKejlaTeabHO HITHIpe-
BYI0 aHTeHHY OTKMIOYHTD.

*104bayACL RARJEHABIM BhipameHueM Jnf Kp, MOMHO HOAYYHUTH
Pacueryye dopMyan aas Havboldee BayKHBIX NPAKTHUECKHAX CXeM fIpe-
C¥1eKTOpOB, OCHOBaHHLX Ha paccMOTpeHHOl ofMell cxeMme.

123, Bxomnaa nem. ¢ theppuToBOil aHTEANOI MPU KOMOHEHPORAHHOR
: CBASH KOHTYpa ¢ TPaH3HCTOPOM

HOﬁKOSGb‘I?uqueHT nepedawy no noato. JIpHHIANHAAbHAS cXeMa BXOZ-
qmlmuenn IpuBenena na pue. 4.3. GopMyna AN pe30HAKCHOro Koad-

HTa nepenaun no nosmwo Kp npu =0 KOAYUAETCH HENOCPEACT-
' 89




BeHHO #3 (4.22), monaras Ag.=0 n m%=oo (Cwl =0):

1
heXes

w2
MAFL, | 1 ——
(-]

[lapamerp Xes cornacuo (4.6) ompejesisieTcst BHpaKeHgem

; i _
—Xee= O M+ 7 = d L"L“(w’-l-mf-a), (4.24)

- @
OTKYAa X
2 2 . "® Aem '
Ve =T T - e

Toxcrabnas (4.25) e (4.23), nonyunm

o=t 2a8A FlLg E(:._(;‘;:) l/ (l + n%)2+ (n i?(:: )B' (4.26)

BX
~ 1/ L
n= Vﬁ' 4.27)
£ie n — Kos3Pphunnent Tpanchopmanmu;
: 1 _
Koy = e (4.28)

B GoabmiuncTBe cAyvaes ¢ focraTousoi A NPAKTHEYM TOYHOCTHIO
J1I0A53YIOTCA YNPOILEHHBIM BhIPAXKEHHEM
ke 4.29
27A FL,

Onpede.icnue srementos censu KORTYpQ ¢ Tpansucropom. Beibop
SNMEMEHTOB CBA3H, KaK NPABHAO, CleAyeT NOXYHHHTD TpeboBaHu0 10-
AYUCHHA MHHUMAJIBHOTO Ko3(dHIMenTa IIyMa
BXOAHOH Lled, 4To, KAK NOKadaHo B pasd. 22
HMEET MeCTO HpH BHIGOPE ONTHMAABHOrO CONpPO-
THBJICHUA HCTOYHHKA CHrHaza Ans TpaH3ACTOPd

Kp=

AJA KB IHaNasoHa, rae, KAk H3BECTHO, XapaKTe:
PHCTHKA CCTeKTHBHOCTR BXOAHOH cTynmeny He
CKAa3BIBACTCA HA KPUBOK BEPHOCTH NPHEMHHKA-

B muanasomax ke maugHbx u cpeaunx BOIA
flofoca nmpeceqekTopa B pafe cayyaes MOKET
OKa3athCd oOHOro nopsifka ¢ moaocof TpaKTa
IPOMEXYTOUHOH YacTotsl. B sroM cayuae [PA
PacueTe sneMedTOB cBAs pewwawolum Tpe6oBd”

Prc. 4.3 Cxema
XOMOHHHpPOBaHHO
CBA3H KOHTYpa ¢ep-
PHTOBCHL aHTenuk ¢
TPaR3UCTOPOM

80

HHEM

Topa'oﬁoﬂx BApPHAHTOB pacyera.
aa a) Pacder 3JEMEHTOB CBA3H 1O 3a/laHHOMY CONPOTHBJAEHHIO FeHe-

paTop@

PP 2 2 1%
X [1—x(3—},ﬂ°ﬁ)] +[x ‘“R’: (1 + Z—QH . 4.2y |

r=~Xrom [Ipakruueckn sro Bosmoxmo JHUIb

apnsercd ofecnmeverne HEOGXOAUMOI paBouelt NoOACCH npecedek-
PaccMOTPUM CHENHGHIHOCTD ONpPEALTEHHS 3JMEMEHTOR CBA3H Xep

(MCTOYHHMKA CHrHafa). .
Ananusupys HMnefagce Zr=~Rr+iXr Ha BBIXONHBIX SaKHMax KOH-

ypa (prc. 4.3), MOKHO II0Ka3aTk, 4TO NpPH pesoHaHCe
T

X2
RP=fK <2 1 ) : Rp:>X°
e

OLley——

® Cop
Ry

2
ry +

[loacTaBass 3HauerHe Acs, B3sATOE u3 (4.24), monyunM moche npe-

o6pa3oBalis
Ri= K2 ® LeoQ 1 - (4.30)
Kol ((’)Lﬁa‘_ - )Qx
t+ 0 Lo
R2
BX
2
[0}
rie K, = x(] + _msi),
afr — —— KOHCTPYKTHBHAR NOGPOTHOCTb KOHTYpA.
K
YuuTsiBasi, fajnee, 4YTO B peanbHBIX cxeMmax
1 H
K26 Les (mca L ——) Ox
el N,
RBX
MoAYYaeM OKOHUATENLHO
o M? 1 3
Ry =KoL Qe =27~ 0 (1 + ok (.31)

Jementhl cBsiah M W Cos ueaeccofpasHo BeIGHpaTh Tak, 4TOOH
B ABYX KpaWHuX TOUKAX AMANA30HA (fums H fuaxe) obecneunsannce
VAUCHHS Ry, COOTBETCTBYIOWINE MHHHMYMY Kos(dHmAeHTa uyma
MER: ) .

Ro)e M

[mQx(l +

1 2
®2 MCep ) ]iwunn '

MEH

1 2
Maxe ©2 MCep ) ]{“um *

Ly
(Re =—‘1"Lni[mQK(1j+
: 9]
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1 | CoBMeCTHOe penieHHe THX ABYX YPaBHEHHN HPHBOAHT K cienqyd

i
I' | MM pacueTsmy hopMyaaM: _ qaxoRH AF X
i e ~  m————— — Dyake CBS
3l N G0 — 1 o Yo —1 X @ — ) . 4.36
I‘ 4 lH Wey = yaye _Kzo:j =T Wy / T T P uane A Faon Ky ( )
i :Ii: A v I — —
| il l/ K? TaK KaK AFo o - COT-1ACHO (4.34) onpenensercst Xesw, ., TO 0O
!i K2 g e qeyHOE BHIpAKEHUE (4.306) npeacraBaser cofoli HEABHYIO (YHKUHIO
| ! | M = A.JSE___'L // L, ( ]Q) : -‘;(}"' [locae NPHEBEIEHHH €70 K APROMY BHAY NPHXOAHM K cJe-
. | .\ : Ke—1 ¥ v Qpl Pyake i FTL N .
Ll 1.'“‘ C Kﬁ ! l/ ("‘QE‘.‘) [XEB" 2BXep + 27A FL“R“] Cpake 0.
I g BT o o .
i il | i ? Dyaxc{gy-— 1) © LR ) Oyage; -
N e TCIO
i Ii” . (Re/Qx)g Dparc . .2 2aA FulyR
:_.. . /r. ..__ _Mi}{-; K fox R w* = —_ L K&K By .
I‘“II;“ o ' KL(R‘HQ_’()O’M,{C A T Mo | Xeso e Boypec I+ 1 — m AL 4.37)
'H "|‘|| [ G) Pacuer vaemenToB CBA3H N0 3a/anHOH padoueli mostoce Hpeve- Ka Xes
|| JERTOPA. Bo . =—Rumo, | ——5—— . (4.38)
- . - , , ot 8 i e 9 Hake A Fy
j i JUAs 3Toro BapHapta pacgera moxic Owido Obl BHMOPATH 3ieMCiTn — )Rnx
] i l""l crasu M u Cep Tak, urofut Ha FpaEHYHbBIX YacTOTaxX AHanasoua palo- A Fyon Pritn
i i uHe Noaocel  fpecetekTopa  (AF ABHAJMCL  BOMYCTHMOH  uotiwe _
. || TG |“ {.f\Fnorl}- P P ( ) P Y o Lz Hs Bblpa}KeHHH (437) BALHO, UTO HMEETCA ABA 3HAYECHHS Xcm"uau:c '
| \F S AF  AF 8 npu KOTOpEIX OOECNevHBAGTCA HA KPAAX NWANa30Ha PaBeHCTBO KO-
g . Ay = W s non-
18 MaKe Wit ¢hudeHTa nepegadd no nomo Kg. [IpH Takux snavenndax Xp oleciie-
. [Ipa 3Tux yeaosusx, BCAEACTBHE NHHEHHOHU YACTOTHOR 3aBHUIWO- 4HBAETCH BHUIENEHHE KA Harpyske paBHOR MOWHOCTH CHFRaAa; OpH
- vrH AellcTBylomel sricotsl QeppuToBOfl anrenHnl (Ax==[}, Hepasuo- 3TOM MaKCHMAa/lbHas BO3MOXHAA BeNHUHHA €€ COOTBETCTBYET 3Haye-
| E—- MEPHOCTE Kod(duuueHTa mepeiaun no nojwo Kg Obiia Ob upesmepro HAIO Xosonp, EKAlleMy B HuTepBate Mexny HaMH (Xcp). Xora ofa
it BeJnKa M paBHa B MepBoM UPHOJIHNKeHHH KosPOHUHEHTY NEPERpuITHi  OTH 3HAYeHHA Xcs HMEIOT (HIMMECKH#l CMBICA, MBI B AaJbHEilllieM BDHI-
Hi | no wacrote Ky [lostomy fpefcraeasietca Nedecoo0pasHBiM noadi- GepeM MMmIL MeHBINGE €O 3HauelHe, KOTOPOe NpH paBioM Kg obecre-
| nuti; pacder M u C¢; rpefoBanmio pasencTBa Kp Ha KpasX AuanasoHd YHBaeT 6ojee BBICOKYI CEJIeKTHBHOCTD.
| [ iH:;| UPH OZHOBPeMCHHOM ofecrieuenyd BO Beem [HAMAa3oHe €acror AfZ Takum oGpasom, okonyatenpuas pacuetnas dopmyna aas Xep Ouak
| |i!| s — AFron. | R0CIe yNpolMeHHlI NPUHHMAeT BHA :
j [ il © s pacueta 3aeMehToB cBA3H M 1 Cuy BOCIOAB3YEMCA COOTHUNIE K X
{ (OB e [ : 1.99) u (4.14 Bas, ¥ Ao Xeo,  =-X =
| paAMu (4.29) u (4.14), yunThIBas, uTO Ha fIPaKTAKe o< ax H L-ibs cagp . —m——m TR R X
; ; ' > Make AF BX /
H H[| ‘ . ‘r‘eBX) >>‘ch: 2 RBX (1 —_ K ) wake
| J F W
lII l' f ‘! K. =k _ KXo, (4.3 & o e
[t £ T : ’
I ”|i| Nl, 2 A Fls X{l— ]/1 __;t_l AFc () _ Ak )QR ] (4.39)
N [AERE : X : - __,___..( - kfipx A%
|!|I I |‘| ARH = =2 T A*“—F - = 2= Lx (ﬁ F—A Fx) (i§.34} K (QKR“}muaxc AF»’W“ A Faon G vy
:!'I RBX A 'FK " 3
. ! aMeTuM, uro ' ~
ol “-_ Tlonaras Ans o =oyme, AF=AFym noayaam H3 (4.34) CTatougog , mpu Kp>>25 u (QuRex)e =~ (QuRex) oy, ¢ B0-
8 R J -9 TOUHOCTBIO MOMIHO TOML30BATbCA NPHOAHKEHHON (GOpMYy-
il X == |/ 25 LR AF on—AF 5) . Py
|I ‘ ‘ | e TR ] o Bx“'uuu( Ao K""uuu) : (4'33
Nl | LR » - o
N k8 Y [IpupassuBas b (4.33 e (Ky guThian. 170 Freun -
i i W35 (KR e (8 4 Xestuase = G Py Kt (4.40)
! I, : Hid 0T MHH
; ‘ k"“uaxc i I Haxe
| 3 . & =8, : 0 Hak -
P |‘ |. KS : AHIeHHLIM 3HaveHHAM (Xcs) Oy B (Xen) oy, MOKHO Ha
g2 i
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ocHoBaHuH (4.24) onpedeauts Ces u M:

1
K, _ —
C. o 1 " Ky
s —
X —_X
Oy K CBByzn SRk
X —X
M= 1 Kn CBOvake By
BDyyy Ki —1
K CBOmanc
g — e
CEO>
Wep = Dpgy X A
CBOyage 1
xcs@"n“ K P
0.=—1
T VMC,

Yacrorusie xapakrepucrusu AF, Ry n K. Onpefenum oanum g
BLILICH3NOXEHHbIX MEeTOXOB 3HaUeHHS 3JeMeHTOB cBA3H M, Cen nu
Pe30HAHCHOA YacTOTH ep (P-T81 (4.32) u (4.41}], saTeM moayuum m
YACTOTHBIE 3ABHCHMOCTH XapaKTepPHCTHK HpeceseKTopa: paboueii ne
Jdocel AF, cONpOTHBJAeHHS TreHepaTopa, Bo3BYMKAAIOLIEro TpaH3Hcty

Ry n xosdduupenta nepefaud no mnodw Kg.
Bee 3TH 3aBHCHMOCTH, BHIpaxeHHule yepes 0G0OIMEHHEA wmiefan

cBsAsH Nep, MOryT GbiThb Hafimensl us (4.14), (4.24), (4.26) u (43}
Onyckas NpOMeXyTOYHbIE BHIKAAAKH, MTPHBOAHM 3TH COOTHOIIEHHA

2
X, — Q %) — e
o= GaM (m T o R 27A Filx

2
(’)Bx

AF=AF |14 ——=g |
-2t

. ud

ot . :
ot S TR

lpm=—|1=—5
Rr mnx
—_ Lcn . — _..,]_. W, == _..I_
- v BX — » BX [—
L, @ Cgx VLEB Cax

#
Ias OLeHKH TOJYy4YeHHHX 3aBHCHMOCTEH B palbouem aunanad’
4acTOT ¢ TepekphiTHeM Kp=3 cllefaeM clefyloliHe ynpollerHd
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----- S B e R e L

e na NPaKTHKE B DOMBLIIMKHCTBE C/IYYaeB LONYCTHMBI:
d
a‘z;x - :32; =0; Ry, = Ruyy = const
w? . (4.43y
Qe = Qg = const; —— << 1
“ mnx
Kg onpefenseTcs BbipameHHem (4.33).
[Tpn 5THX IOTYRIEHHAAX COOTHOWeHHS (4.42) npuHuMaloT BMA:

RT' = Rr. P (X)i . (444) .
rie
' = : =1 dyv, v fo
Rr. = KzQKomcs Lcm ‘:Pl(X) =% (X -+ X) : Xi"" m_c; .

Vi3 anaanza OYHKIOHM @q(X) BHMAHO, 9TO OHA HMeer MHHHMYM:
gy (X —
_.;%u = 0 an xl) P V3;

19X
P1 uun (Xo) = 3,08
Rty = 305R, (4.45)
Rr 1 1 2 ’ )
——— =10,326 — —
Rmunu 325 X (X + X )

. R
M3 vacrorHoi saBHCHMOcTH ® . {puc. 4.4) BHOHO, YTO H3Me-
re .

HeHHe Ry B auamasone ¢ Kp<<3 Henl:pesblmae'r 259,.
AF:AF,,(: + %). (4.46)

B
Tak kak uacToTHHe H3MeHeHHA R; ge nmpeBmimaior 26%, a _Ri< 1
Rpx '

To =
ITPOI:IPH quconstononocy MpecesIeKTOpa MOXKHO NPAKTHYECKH CYHTATh
CPUHOHANLHON BeNUuHHE MPHHHMAEMON YACTOTHL

3' — XC'B
Ke=tea FL,
L]

Noncrasnan suavenne AF n3 (4.45) n yura, uyto b=t ,
Dyapy

o
€18 npeoGpazonanuiy MOJYYHM

_I_. ko}lﬂlBRBx_ (‘X) 4 47
The Kg Oy i ’ (4.47)

14X x

@, 2
a=10Q, c;;‘Lca
(33
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R N

) nocie MOACTAHOBKH SHavenns Xep=M:

32BHCAMOCTL @2 (X) o £.42
A cTaBjeHa Ha pHC. 4.5, BHI;? ng 4 Re = Ko Ly0Q,
5\ 4TO MO CPABHEHHIO co Cpeﬁl R. . ]
\. Qe canst Heli 4acToTOl AMaNasou . AF=AF]1 1+ —
7 sdduuHesT nepelayn g Rty i Rpil— 2_)
n2 \\ o nasoHe ¢ Kz=3 Pw,]ulem,e,m‘f : R
/ [~ 1 He Gonee uem wa 30% o s |
V3 Rgx=const. n.'cQK<1— 3 .
B 17 4 £6 18 W U (o R@ENE kL L. {4.50)
88 ¢ id Wb 1 18 29 27 24 % o5 B 1efiCTBHTENBHOCTH pay, Ke= b PRY (1 )+ (n__R___,
i -
Puc. 4.4, UacrotHas 3aBHcHMOCTH compotue- — HCHHAA Kg eme Menpure, Tag = —i—i\l s \ Bx BX
AeHHR HCTOYHHKA BOSOYHIEHHA KaK BXOZHOC CONMDOTHB.Ieny, Rax Bx L
. h{wnaﬁ) Rax TPpaH3HCTOpPA C POCTOM l{acm n— li.ﬁ
B T D TBI HECKOJNBKO CHHIKAeTcs, - Ly
5 Tareg i
L -4, LgLTlst TMpHBeNCHHbIE  YacTOTHy, 0y — 1
"\ ~__] | ] 3aBHCHMOCTH l311'101‘::-.1351133;{-”, XV LeaCax
3 = UTO H3MOMEHELR Merom py.
I e Ny e pasHuBanKa Rr Ha xpam 42,5, Bxognaa uens NpH BHYTPEEMKOCTHOH CBA3H KOHTYpa
T3 t AHaNasoHa obecneunsaer np;. ($epPUTOBOH aHTEHHDBI ¢ TPAHIHCTOPOM
To8 1 47 17 ii 18 40 22 24 28 282, yruyeckoe FOCTOAHCTBO Ren fns cxembl pHe. 4.7
Puc. 45 UacrotWan sasHcMmoctb Koag- KE BO BCEM [IHATA3CHe pa M=o
tdtnenTa Mepefadn No  pOJIR AHoTacTor. = U
i
: Xen": c - .
4.2.4, Bxognag uens npE TpaHchopMATOPHOR CEA3M KOHTYpa ® Ll

DepPUTORO AHTORNLL ¢ TRARGHCTOPOM Kak 1 paHee, s;ieMeHT CBA3H DACCUNTHIBAETCH Prc. 47, Cxena BHy-

: 0 3anaHEOMY Rr UMM AFypon B nepBoM cayuae tpreMkocthodi  cbsivm
daa cxemui pac. 4.6 xoadPullHeHT nepefaud OO QMK ONDPEISAALT- Y L Hon p y p

12 (431) npu M—=0 umeem KOMTYPA ¢ TDaH3HCTO-
ca Belpamenuem (4.26), e kotopom Xep==oM. Kak u BBIIE, 313160]3 P Do
Xen MOXeT GniTb MOJuRHeH TPeGOBAHUIO MOAYUEHHA ONTHMAJbHON BE I v
JHMYUELI CONPOTHBICHHES TeHepaTopa (Ry==~Fr ar! Coe= — (;)TR_)«: @.51)
" uan HeoGXoANMON Todoct npecemekTopa {AFZ H ittt «Rr [ Oyun
¢ A7 = AFor). OOHaKo Tak KaK B paccmanHBaeMg?! pa 3agannoMm AF Oy = AFnom Con onpenenserca us (4.35):
d “"‘i napamer 1
cayqae Mbi PacliofaraeM JHIb OIXHEM ¢ ‘ _ _
POM CBSI3H, BRINOJNHEKKE 3TUX TpeGoBanuil JIO-'”’; P V 2= LiRoxay (A Fron—A Fro,, ) .
Puc. 46, Cxematpai yo Grirp oGecrieuento b xyauedl Touxe Fnanaso-ﬂoé Nonarag . I
ﬁ%’gfﬁ‘paamg“oma“;ﬁ? Hocaeansis 1ast CXeMy ¢ (hepPHTOBOI: aHTeHEHa T A= —— ~ Lop=0 (05 = o), HaxozuM u3 {4.42)
© pom COOTBETCTBYET  HH3MeEN  wacTore JIH&I'I&BM_\ ¢ o
{az) . [Tpu pacuere mo 3amannoMmy Re $opdy k R.,= %
sa ana Lcp Haxomures n3 (4.31) npu Ceg=o00: _ @ CZ L,
! (R R 448 : R
L *"*('l) - 4 AF=M(1+ ,.)
‘-’)mm B xs QK ] mnlﬂﬂ K RB); . (4'52)
4.35): Ryx 0 Cgp Q
[pn 3aganuoM AFgen Les onpemenserca us (4.35): Kg = h, e =y
’ g BX w C,
R“"’Mnn A Fron 1 (4‘4‘3] 14 R; klen
Oy Lce = - . e f
S Foann Qm,“"n S

: A PaGouan o6 OTHOCTBE KOHTYpa.
6 goayieh” degs F P YP
YacToTHble 3aBHCUMOCTH Ans Ry AF u  Kg moryt GeiTb 55
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4.2.8. CpaBHiTeIpHEIe YACTOTHBIE XAPAKTCPHCTHEM BXOAHBIX Iey
¢ TpaHchOPMATOPHOH H BHYTPMEMKOCTHOH CBS3BX0 KOHTYpa
¢ TPaHZHCTOPOM

CpasHenne OBORX THINOB RNPeCeNeKTOPOB NPOH3BEAEM C Ydeyy,
nonyurensi (4.43). B atoM coydae 4aCTOTHbIE 3EBHCHMOCTH (4.50)
{4.52) cymecrBeRRo ynpomawtca (taba. 4.1). ARanu3 ITHX COOTY
WerHdt 103B0AAeT CARNATE CAeLyOLIHe BHIBOIBL:

TaGanuay,
TpauchopmaTopHan Ca3R BaytpHeMKOCTHAA CBASL
i r wl o1, Rgx K g a4 x P _,
apaMeTp ) . p ” 5 .
|
Ry __w Oyuy
: Rew M.HH N N Ouin l w?
AF 9
2 i (5| _ o ( o_ Towm) | = D Dume oy
__"} —_ T O @aun Rox Oynn w2 R
Rax ' ynn
2
w 1 © / AFI(O“ @ 4 Oynn ( AF‘“OU
AF ~ Oun + REEAN AF“"’MHH Oz w o &F“"’uqu
3_ ———
AF-K&)MHH . 1 )] : — 1 >
KEo A
! Kl:“ (H- - Dunn 14 @ R'”“"MH_H) _° +_m““" )
+ & ) — [} Ouun Rex Wyyn 0 Rux
RBX 9 Mun o
KEo Dy i i} AF,E(OH | = @ Wy (__AFAOD._
5 KE?HH = e + Dung A‘kamm DppH ©* AFKU,H“
1
AFpon _ _ 1
BFkw, g
hx _ w W
- Ouag Wyap »

- B ks
1. Ann cxemm ¢ TpaHchOPMATOPHOH CBA3HID YACTOTHAR xapah/

pHCTHK2 Ry -— JnHeliHOBO3pacTaloillasl, B TO BPeMs Kak i e

¢ BHYTPHEMKOCTHON cBA3bi0 Rr yGeiBaeT obpaTHO 1'109011013111»“3Hﬂaﬂ3
kyGy uacrtoTel, llostomy cxema ¢ TpaHcGOPMATOPHON CBA3LKD 0
JifeT peajn30BaTh TMPHBMUIHAJBEO 0ojee BEICOKYIO t{yacmme.r}bc
B BBICOKOUACTOTHOH uacT Avanasona. OoHaxo cxema ¢ eMKO
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ofecIeUnBAET NPAKTHUCCKH HEWSMEHHYID YyBCTBUTEALHOCTH B

bHO
CB%‘?’quM gnanazoHe 4acToT. OOBACHACTC 3TO TeM, UTO yReJAHYEHHE
pggcpcpl{unema uyma 1o Mepe BO3PACTaHMA YACTOTHI, ERI3BRHHOE pes:
K

veHbleHHeM Rp, KOM-

ﬁg;{cgpye“ﬁ COOTBETCTBY- ﬁfw—m;_ﬁ Sy -
QUM POCTOM AeHCTRYO- @ r A o?p.;ﬁ
iefi BHICOTHL aHTeHHH {CM. f B ai

3.3 7) e ,/ '(1“0? btk
9. ‘padonan nosoca AF P

g cxeme C rpancopMaTop- ozt

ol CBA3BIO C POCTOM Ha- 3 o 05

cTOTH PE3KO VBeNHYHUBALeT- g ,’/ s IR
o5f — TIPHOAHBHTERBRO NPO- . ) T e
OpIHOHAILHO  KBAApaTy /| /// o s
yacTOTEl, B TO BPEMA Kak Z =1 i Ly

B cxeMe ¢ eMKOCTHOH CBi- @@ L L
3bi0 W3MenenHe AF HesHa- 1 NEEEEEEXEES
qureasto, Ilocneginee 061b- s Sy e e g 7 A
AcHAeTCA TEM, 4TO B 3Toll -4 e
cxeMe N0 Mepe yBeJHYeHHa -6 T Hewman

yacTOTH KOHTYD Bece Godee &
pasrpymaeTcs # HA Bepx-
Hefl 4acToTe JAHANA30Ha ¢
Kz=3 paboyan noaoca AF
NPaKTHYeCKH paBHa cofCT-
BEHHOM 1I0MI0Ce  HeHarpy-
HEHHOrO KOHTYpa AFy. i

Hs xpussix (pne. 4.8) Bugno, 4r0 B AHANa3soHe yacTOT =3
AF
JactoTHas Hepaaﬂomepupcm

_ Bramug OFdopn
T Rgx  OFwasn
Puc, 4.8, CpasHHTeNBHHE 9ACTOTHHE 32BHCHMO-
et paboteli Noaocsl B Kos(dHmHenTa nepezaut
RO OO A CXeM TPAaHCHOPMATOPHOH u BRYT-
PHEMKOCTHON CBASH KOHTYPa ¢ TPAHZHCTOPOM

AF, B cXeMe ¢ TpaHchOpPMaTOPHOI

MHH
CBA3bI0 Ha 8--12 0O Gosbmme, 4eM B CXeMe ¢ eMKOCTHOH cBA3bio. OT-

;*gffﬁ;f;?en YTO KoTfla pellaowusil napaMerp BXOAHOH WEMH — ce-
CBA3bIO b, NpelNnoYTeHHe CJeAYeT OTXAaBaTb CXEMe C EMKOCTHOM
Gnﬂi'ag?;ﬂﬂomepé{ocm ko3 ¢HuHeHTa nepeiasn Kg MpPaKTHYECKH
TPchCbopmaigﬂ Oﬁenx CXeM, C TOH JHIUL PasHHUEH, 4TO B cXeMe C
BDeMA Kax MPHO CBA3bI0 K pacTer c yBeJHueHHEM uacTOTh, B TO
3M8Heuneill( CXEMbl ¢ €MKOCTHCH CBA3bi0 Kg maaaer. ;

E B nanasone ¢ Kp=3 cocrasaser 46 36 (puc. 4.8).

427 B
XOAHAA WeNk O IMTHIPEeEOH ANTEHHOMN IpH €MEOCTHOH CBAZH
e ¢ KOHTYDOM ’
Koa
q)eppmfg;‘g{“e’f? nepedauy no noaro. ONHOBPEMEHHOe HCMOMb3OBAHHE
KoTopyx Yl‘nH WTBIDEBOA anTeHH Hellesecoo0pasHo, TaK Kak- AAR He-
4 OB NPHXO#a BOAHE BO3MOMKHO TipoTHBOga3Hoe chAcHeHHe

a9




npuaATEIX 3Ac. [lostoMy AJd paccMaTpHBAaEMON  BXOXHON Heu'
{puc. 4.9) GymeM CUHTATh, 4TO Ly U Lcp NPeACTABAAIOT HHIYKTigy, !
CTH KaTyuiek, He 00aafaiolix IpieMHbIMu cgolictBamy. Toraa gy :‘
Wenue AAA XosddHUIMeNTa Nepefayd No MO0 MOXET ObiTh Her[o(:pea-_.-
cTBeHHO noAyueHo u3 (4.22) mpH Ax=0: o

1
@ (Ly 4+ M) — ———
K = IUB?d -—h XCB ( 1+ i)..ﬂﬁ_:.x_ (4 =
e =l =y, = 1 - {454
onA FL, (1—0)2 ) - ebL—"0

BX

Hna cxeMBl ¢ eMEOCTHOH CBfA3bIC BbIpaxKeHie (4.54) ympouaercy
y4uTHIBAf, YTO B 3TOM cnyuae (puc. 4.20) Li=M;=0:

¢
Xca_i'

Cx
K = e (4.5
21'[5 FL“ \1 - (02 )

BX

rae C, onpefensieTcs M3 BblpaenHs {4.6).
Pacuer 34eMeHTa C(BA3uU KOHTYpa ¢ anrennoi, Pacder Xcg AF

@ IpYFHX SAEMEHTOB KOHTYpa MPOHIBOLUTCA 1O MeTOAHKE PA3JALIes ]
493425 Uro kacaercd €MKOCTH CBA3H ¢
I aureHBOl Cep TO €€ BeJHUHHA OTpelensercl]
Cety JOMyCTUMOA paccTPOHKOHN Pe3OHAHCHO HacTo,
Tel KOHTYpPa NPH BO3MOXHBEIX HU3MeHEHHAX D&
paMeTpoB aHTeHHbl. ByaeM CUHTaTh, 4TO P&
AKTAHC aHTEeHHb HMEEeT eMKOCTHHIA XapauTep
4To B GOMBIIHHCTBE €1y4aeB XapakrepHo AW
SAEKTPRYECKHX AHTCHH, HCMIOAb3YEMEIX B b
CB M KB AHanasosax. [1pm HOMHHaMpHOH 5%
AHudHe eMKocTH aHTeRHB C, H BEIGpaHHOl
eMkocTH cBasd Co pe3yAbTHPYIOILHR pedk
TaHC BXCAHOW UEMH NPH pe3oHaHCe ¢ YueroR
peakiunH AaHTeHHbHl M HArpy3kd paBeH LY -
1 X?Q Xin

©Cy o X11

T CCJZ

Puc. 4.9. CxemMa emKo-
CTHOH CBA3H LITHIpeBOH
ANTEHHB C KOHTYPOM

oL,— 02

Xox (1 _UJT}

BX ¢

rae Cs, Xlz, X“, X(-,]; Onpe.ﬂ.e.ﬂﬁﬁ)"f{:ﬂ (prMy-naMH (46)‘
Orcwona caeiyer, 4TO

] 2
! X2 1
m2 L cs._._——— — ae— —_n =
K + w? ) C2 + Xu Cpes ’

sz (1 -
W5
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@) pacerpei;
_Exo. L““CTPOHiKa He npeBbIlIaeT

1
Coe = — o
pes 1 X {4.57)
—+ o
G X,

c3oHAHCHAST EMKOCTh KOHTYpa.

rfosicTaBisisl SHAUEHHS Xiz u Xy npu I'y=M,;=0, noayunm

_]_— L 1 1 Cy+ Ccs.
Cpes Ccng C"Cca,, +Cy (CK+ Ccm ) ) (4‘58)

CuellieHHE HyacToTht KOHOTYpAa dw fIpH U3IMCHEHHH €MKOCTH AHTeHHBI

{fCA:
do o0
do=——2 T
acpes aCA ch.
Mpousseaa AuPpQepennHporanne H mepexo |
A K .
HeHHAM, TIOJ1YTHM PEXOAA K KOHEHUHBIM NpHpa

Aw | _ AC, | Ces, -
| ( ) : (4.59)

11 2Cpe3 t [N ™ + CCB
1

a = 1
4 OCTH ﬂ! Cq ’

WARCA OT €€ <CpeidHero 3HaueH#Ha Ha BeJHYHHY

AC, = Zn= Cn

B Ha
oty LK(I»;XHpacquax NpHMEM, 49T0 MAKCHMaJbHO BO3MOXKHas pac-
¢ NpeselilaeT NONOBHHBL MOJOCH MPOMYCKAHUSA KOHTYpa:

tAm ‘ 1 AF | (¢ c
| = e e = Ay A‘) C‘ *
iw 2 T QT 4Cpes (Ca :C ) (4.60)
0TCIa o
CCB; = _—.__C_Ao_.
(Ca,—Ca) @ * (.61

AL (O o D
| Q — pabouag EOGPOTHOCTb KOHTYpa.

I at'{e':
C cJe T [IpoO 0] T e
CH J1 ﬂ.ye p H3BOAHTE AA8 MHHHMAABHON MEKQCTH

KOHTyp,
:’. 4, oy KO i oy
My p TOPOI/I paCCTPOHKa MaKCHMAaJkEA, 33M€THM, yto an

"'Ib]x pa
36pocax na
ame =
pametpos artenny (C, ~C, ) Benuunda C, ,
]

Bhll{H:\

Cledng

0 f COora

Mayger acHo (4.61), mMoXKeT oka3aTbes OTPHLUATEAbHOH. D10

91O n H Beany T
- ’ py mobol BesnyHHe Cw‘ (8 ToM uncne u npu C,
CBy

Hol [TICMIOBHHEL [MOJMOCH OPONYCKAHHA

o leny, B
“PeaCTBe, 3TOM Caydae aHTEHHA MOJAKIIOUAETC K KOHTYPY He-
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4.2.8. BxoxHaa ueflb €0 WMTEIPEEOH AHTEHHON NpM

BTOTPANCHOPMATOPHOR CHIZH €6 € KO B GOAbUIHHCTEE MPAKTHYECKHX caydaes CoG/OAACTCS HEPABEHCTBO
a A ¢ KOHTYPOM

AT

Hng cxembl puc. 4.10 emxocts £ ==0 ¥ Bhipaxesne g
oo 1 & 970 M03BOAAET p-ny (4.66) npusecru K BHAY

onpegeasoTsa (4.54) npH 3naveHuH

~ — P .
A S L=+, (ﬁ 1-7 = wilx (4.69)
| G C o 2 ko o
- Tloacrasang B (4.57) suauenus X 1 Xu, BaaThle U3 (4.6) n npg. 1e S
(epeHiupyR HoayueHHOE BHIPAXKEHHE AJS PEICHAHCHOH 9aCTOTHl gey, & _ 1—P SR 470
TYpa, HalkeM, KaK W panee, COOTHOLIEHHE, YCTAHABAMBAIOUIEe Baapy,, Yo = T—3p . N Y
CBA3b H3MeHeHMH eMKOCTefl aHTeNHH # KOHTypa: ~a—-———1-_—13—rc2 T
ot Cpes 1 — 0 (Ly + M) Cpey AC, . | [1o saitnerHoMy Ly onpereasiores sateM My Le o
D] (Cp€3 + CAo) (1 d (JJzL]_Cl) . v
Ao 1 - M:Lx(l— — Yo AT
l'loaaraﬂi——l = —=} HpOu3BeAA NpeclpasoBaHusA, NOAYUHM AT T
_ o 20 o Lo I [_GU—P)—Y._»_T _ (4.72)
Li+4aM, =8, - (4.6 S Uy -
rre S .
o - . 4.3. OTHOKCHTYPHBIE CXEMBI BXOAHBIX LEIEH
" = 'C . we B - N YEB UM BEWIAHUSA
L A B
' : 1—p —"—— : N "
CCk Leg A ' Cpes+ Cy, §  4.3.1, ¥YsxomoxocHam uenb, posOyixpaeMasn BHCWIHeEH HACTPOCHHOM
#’ T : : AHTeHHOH
c . B==x(=P)Lg (464 F u
T ' o 3 [pi ucnodp3oBaHuy $ifepHol JHHHH 3JeMEHTH BXOJHONH ILenH
Puc, 4.10. Cxema ato- _ P Cpea+ Cy, (.65 i JoqxHBl 0feciedATs B QHAepe perHM DeTyUIeH BOJIHEBL E?}iﬂuunnaﬂb-
TpancdhopmMaTopRoil S Q {Ca,—Cs) * ’ 3 .
CBASH IOTHpesOil af- - ¢ l/ A A Cpes '
TeHHbL C KOHTYpOM 2

Aewvl 5a puc. 4.11. Unayx-
THBHOCTL Ly (puc. 4.116)
IpencrTaBNfeT peaxkTHBHYIO
COCTABAAMIUYID  BXOLHOH

Had ¥ 3KBHBANGHTHHIE CXe- ;
Mbl BXOAHOH UEMA fpHBe- i L ~%
] _ J Z
Has onpenenenus Ly Mbl paciosaraeM  JONOJHHTEIbHO ABYME B
ypaBHEHHAMH:

L 1 L2 G+ 9M, = L; _ & IDOBOIMMOCTH, KOTOPYIO
M2 . 'MEeT Tpamsmcrop B cxeMe
‘ R TRE o = ;051&914 Gaso#t B gHamasoc-
_ foy by N aiayKB’ Has ynpowesis
Pewan #x coBMmecro ¢ (1.62), nonyuaem pacueruyio gopmyay A1% Ly 3a“.g:§ibee Le/1ecooGpasHy
: IKBABAMEHTHOMN
. L= -——-Ln l — 1—*‘40 (Q- 1= 22 (466} SXKoeThi0 Cex:
. A — Copne ! '
Sh e , 3= == . (4.73)
rape ol i : . ?) (1)
; L N .
Le= 1+ 2=P)(T5 1] AT gt 2to peaymurupy- -
P oK _ Tpay EMKOCTh  ¢BA3H ¢ Puc. 4.11. Cxema nepectpanBaencii y3Kono-
p .1 9 . 4 69 SHCTOpOM JOCHON uerm:) ;
' =1 —_, : C, — a) HpWHLANNajbHaA cxema: 8) u 8} 3KBLBAE-
L 0 + K2er o« ' 17 (o + Cor. (4.74) NEeNTHEE CXeMbl
162 ’ )
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t

, CXEMOR 3aMelleHns TpatCcpOpMaTOPa M ny

Bocnonbsoaasmuc
nebperas noTepaAMH B gaTymKe CBASH Fep 00 CpaBHEHHIO € BOTHOBY, e
conpoinBiesnen dunepa p=Ra MOMCHO TpHBECTH HKBUBAACHTHYIO Ca(é @M
My K BBAY PHC 8 : AR,= ———5 R
st pacuera 37eMenToD CXEMb Mbl pacnonaraem 3aaHHbIMI g yBaeHEe, BHO Ry+ ol A
' HAX COOepXarcd AT HeH3BeCTHHX

Lew L % Cy v Cp), TO ABYMS H3 H
_ Y HX MBI BIpaBe 3a
KoHCTP}'KTHBT:llX coobpaKeHHH YAoOHee BCEro 3a?1a1“bca ‘:‘::203_ Uz
jAHAYKTHBHOC KoHTYpa Ly 1 KoshOdHIHEHTOM CBA3M K Me}x,nemgmm
y Lg d

anuuHaMi koo hHIHERTA nepesprTHA Ky = ;
. MHH

fepementol apKOCTH 0A0KA xoupencatopos Ce
MI{ YCAOBHIAMH!
a) KOHTYPRBUT TOK i, upu pesoxatce B
AepkKaATD peaKTHBHOfI coCTaBAAIOMEN; Les
6) BXOANIL CONPOTHBACHHE peny npabee 3aKHMOD [~ B
pesyabTare COBMECTHOL .
(puc‘-‘r.lle) NOJKHO OBITH PaBHO BONHOBOMY coOnPOTUBJAEHHIO duneps P ayomrie pacueTile q:opmyﬂﬁ- peuleHHs ypaBHeHH{l OoJaydaeM che-

CocraBisist MaTpuIaOe paBEHCTBO, anaforHgHOe TOMY, KAKO® He
ONb30BANOCH TIPH aHANA3E 0606ILeHROR oAHOKOHTYPHOH BXOMAHOH ue- Cy= 1 -I/ Ror :
o Rax n(AF—?AFK)LK—l;

a TaKke CRENY .

yoaHofi mend He AOJAEH ¢4

4.76)

nu f{cwm. pasi. 4.92), MOMEM BanHcaTh _ L
® x2f -
Jp= 2 = Er__ . aR—f—: [1-‘/1f(af)~ L AF AFi

i a Zu4AZ _ A AF &3f g wp A (_;@}‘) L 15 (4.77)

ZssZ . ACa
T - orac(1-4 ) 1=

ZoaZsa— Zo3 1 of Ry ~o'l AC,—1, 4.78)
— COTPOTHBAERUE, HOCHMOE B nepBbift KOH rae ACy ompeaensietca 13 (4.73)—(4.75)

[lo BbluHCch
eH
HEIM Ha HHXBell uacToTe ZHANA30HA fyms 3HAUCHHAM

43 BTOpOTQ H TPETHET? KOHTYPOB.
Can
4 0 Cy MOXHO ONMpefeduTh Crax M Ca

Ziy, Zoz Zos M Zm,Zzg--COOTBeTCTBeHHO coBeTBeHALIE H BIARMENE

CONpOTHBARHNA KOHTYPOB.
Iocae BblAeseHHA aKTUBHOK U peaKTﬂBHOﬁ COCTABIAIOMINK HNEEE
RKD C — Cg
AR= m’*’M“‘ 3 ] Haq N C .
Ris+xna Kg(l +—E§_)_l (4.79)
Xys C.=C -
AX = — @M g Tonesn ~= GG
. a 4.80
qu—xﬁs A MOILHOCTb, BHIAEAAEMAR B Harpyske {4.80)
R =re+ DRy \ | p_ Y . pYEER
R . . EXC BX = Eh? 2‘“ M ARy
X o : BX
AR,= : o | ‘ RY A+ wei, (kAR AR
1402 G5 Ry " Bulpaxan agayey
VIO np, HA COMNpo i
K= 0Le— Gy BC JOCH, NOAYYUM: POTHBJICHMI uepes coBcTBeHHYl u pabo-
mClb.lCH p p oA F .
. Bx'—_‘ Make l —_ K
AC, =Cal ! _r————-—") ( AF ,
w= G\ V¥ eI R + (-é—-A_FFT‘ (4.81)
I 2
Jpech ARy H ACH——COHPOTHBHEHHe H eMKOQCTb, BHOCHMBIE B k0 ﬁ__im___
Typ H3 UEnH TPAH3UCTOPA. i K. — Usx /_ 1— Fi _
[Ipn pesonauce pxofnofl LenH KOHTYpHbIE TOKH Luhl axTHP LA = Ke .. ___AF .
seelcTBUE Yero MOWHO panucaTh CIeAywonie ypaBHeHHA: e I—P»(L AF2 (4.82)
X S rK+,ARA+aRH__AF 2 f
AR:R,‘\! mLCB_ﬁ_‘& so} i '_AFK' ’ Egh,, . )
: Plﬁaxc bl M
4R, - (4.83)
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'“' ekl et L
’ RN TR e
L SR e

Pmm-—,\qakcumanbﬂaa MOIIHOCTD, KOTODYIO AnTEHHA MOXET OTiay,

Harpyskes .
K = f_. ‘825-
Euaxc - 2 R}\

apu AFx=0 {Qx=0°)-

4.3.2. Y 3KOTMOAOCHAA

(4 84y

uenb C suy'rpeﬂneﬁ nenac'rpoemoi‘i AHTEHHGY

Kak nokasato b pasi. 3.8.2, umnenaucaczpoeﬂﬂoro HEeCUMMETPHY.
goro BUOPATOPd annpoxcumppyqﬂﬂ Lerio4KOH [OCASAOBATENbHO CO&
EUHEHHBIX 3seMEHTOB L, Ca [ias coraacosania 9TON AHTely
g1 02 03 6% g5 05 A7 AF/AF ¢ TpaH3ucTOpOM npHrOMN2 T

e cxeMa pXOAHON UeNH, HT0 y
npH pabote Ha puIepPBY M
HBIO (cM. DG 4.11). Opnaxoe
sTOM cayuae MOMHO HE YCTpe
qaTh peaxTHBHYIO COCTaBAMY
LY xoHTYypHOTO TOKA B AHTEN-
wofi ierH. Ilpu 3TOM YCIORR
corAaconania konebaTellpHon
Koutypa ¢ aHTEHHOH B Tpaust
CTOPOM dpopmynﬂpy}owsi CeNY
oM 00pasoM 120}

a) peaxkTHBHAA

cocTasnaw

KefKe mare masn uMneganca goJsefaTensH

puc. 412 JABHCHMOCTD xosduunenta ne- KOHTYpa HOAEKHA GeTh pash
penaqu o nomo 0T OTHOCﬂTeﬂbHOﬁ noA0- Hy.ﬂ]‘o'
1

cbi poTYCKERI &) cONpOTHBIEHHA, BHOCK

ag3ncTopa AR AOTHH

pie B KOHTYD 03 HETH anrennsl ARs B TP

Tu ﬁ F (4 8
2 (1& FK ' -

[ipn BoImONEEHHA aTEx yC0Bal MOLLHEOCTD, paspupaemas P narpy

Ke, B 103 PAIHERT nepenaiu

no 0ot onpenenmoﬂrcsl coOTHOU

HURMH: AR
Pox= P yance (l - 'A'}L() > ('”E
_ LW Th
KE - Kenakc(l - ﬁp) ' '
Etp? i
Proxe = IR, ° o
MakC 4RA
f Ron ;
K sare = '“1/ . ot
E mant 2 RA .
KE ﬂ FK 1‘
H1a puc. 4.12 npeﬂ,c'rameﬁb! 33BHCHM0CTK-T<————" =fl—1
EM&K¢ A F
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obenx paCCMOTPeHHHX cXeM CBS3H AHTeHHB €O BXOJLHOH Hembio C I
0_

4obI® ypepHOR JIHHHE 14 BHEWIHeH HACTPOSHHOI

‘ i antenHwm (4.82
nenoc eICTBEHHO A BHYTDERH . .82}
" P l yTpelHell HeHaCTPOEHHOH aHTCHHBI (4.87)

0

2 wf
pugHo, TT0 TIDH OMHCM H TOM X
o o e KoybduuHenTe ne
. e
pan uemkb Chg’“’?i?p“‘)“ ﬂl’I;HeHK OTAHYEETCH 3HaqHTeﬂbHOPM%i:gJ:“XOR-
JeKTHBHOCT . Tag, npH IKg e i ce-
, a a0aGy K aaen E Maxe 6 ¢, paﬁoqaﬂ AoNGCa Tpece-
JeRTGPE, ¥ 10ro BHeilIHel aHTesHO#, B 1.35 pas
qocpl NpeceneKTopa, paGoTaloulero ot BCTpoeHHm;l aHpreHaHbmHl}e fo-
a6pa3oM, perKiM Gerymeil BOJHBL B P ——— 1. TaKHM
VXY LIBEHHEM ce/leKTHBHOCTH BXOAHON UenH * H AocTiraetcd
{enonb3 : 5 :
{icnosp3ys (4.85) u (47D) u saxapaach MHAYKTHBHOCTDIC KOHTY

[ E—
(-\!“OH{”T&% ]/1 +\(' BFT npuHuMaeTcsl paBHBIM ).

pa Lu H KoaQuIHEHTOM CBASH K, HAXOMIM:
Com - V St
RV FEF—AFL (4.90)
oLlep K r
I S f Qo
R, (AF—-AFK QA) s VA WIQA :
( AF— APy —Q )
1 (4.91)
0 oly—=5C,
) L= R (4.99)
ﬂ;fpo*mocm AHTEHHEL
MEGC
b C; ONMpefenseTcs M3 YCJIOBUS DE30OHAHCA KOHTYpa:
ol — -t |
e . mcl—l—AXA—HlXH.——O,
AN — — wIM2 AR
N ey, =R
Xi—]-“ Ri A RA XA '
i,_q_ . (_’JLCB +
R, R, Qa s {4.93)
AXym ———;
: oA Cy
AC, = Cz(l -+ ____1_-__\\!
1 -1-(026% Rﬁx / ’

Pas
pery .
sc, an (4.93) orHocureirHe (y HAXOAHM
G ““‘*an\cﬂ[l—.@;& o Loy

% (RA Jf'QA)]-—l;:m?LKQCH,_I_

3Haqeﬂ
Ha C
gar 1 Co onpe,uemro*r-m puipaxenuamn (4.79), (4 80)
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4.3.3. ¥arenoaocHan 1eNs ¢ BHYTPeHHeH HACTpoeHHoH anTeny,

it

Hasi paGoTel OT BCTPOGHHOTO CHMMETPHYHOFO BUGPATOPA, nype
KOTOPOTO Ha CpefHell yacTOTe AHaNa30Ha aKTHBeH (R,), KCHOMpy ¢
ca cxeMa BxoAnofl wemn puc. 4.11. Tax xak sta aHTeHna “‘qacTﬁeT'
cayvafl paccMOTpeHHOH Blille HECHMMeTPHUHON AHTEHHBI, TO Bee D:ﬂi
yerHble GOPMYJH, NOJIyYenHbe B pasf. 4.32, HONHOCTHIO HPHMEH;I“G
Il-ﬂg pa[c}')cmanHBaemoro THNA CHCTeMBl NPHW 3HAUYEHHAR Qu=0) :\:
_ A= .

4.3.4, ¥YHuBepcANAbHAA MHNPOKOMONOCHAN LEMD

Henonbsosanue TpancdopMaTopHoro 3sena THna [1/y, coraacosyy,
HOTO N0 XapaKTePHCTHYECKOMY COMPOTHBJSHHIO, TNO3BOJIACT CO3gay,
YHHBEPCA/LHYIO HEMepPECTPAaHBAEMYIO BXOAHYIO UEMb, MepeKPhiBattiyy,
Bech Ananason YKB UM Bewsanna u npuroZuyio mas paboTsl kax g
BHEIIHeHl, TAK H OT BHYTPEHEEH HACTPOEHHON WAH REHACTPOCHHOR ap.
TeHHbl. Takofi GHALTP RPH TOM K HHCe 3JAMEHTOB, TG H Yy cxewy
puc. 4.11, oSecneunsaer, KpoMe TOro, 3HaUUTENbHO OOJADBIIEE [OX4.
JeNHe MemawlpEx cHrHados. [TIpHHIHUHANBRAA cXeMa BXOZHON meny
¢ TpaHchOpPMATORbIM 3BEHOM HpHBefeHa Ha pue. 4.13. @opMyan ang
pacyera SAeMeHTOB 3ToH CXeMbl NpusefeHH B8 Taba. 7.1,

[TpuMeHHTENEHO K OTeUeCTBEHHOMY Adanasony UM memanua, s

KOTOPOTO f’?f’ < 1, OHM TPUBOMATCA K BHALY
| ]

Ry
2n{fa—F)
L,=nL,

1

(4.99)

IMpu nsroToBaeHun TpaHCchOPMATOPA HHAYKTHBHOCTD 13~TO}3'H‘“*Ftii
06MOTKE Ls A0JAKHA GHTb YMEHbileHA Ha BeJHUHHY BHOCHMOH HRAYK
THBHOCTH H3 lenu Tpanskcropa {Alg): -

LyxRS -
A Ln = —-—2%-::[,“.
Ry + w0,

CoOTBETCTBEHHO 0N eH ObiTh ypedel Ko3hgUHneRT cBA3H ne”

4y oOMOTKAMH ZO BeNHYHHE K’

x’-_—fc]/._.._’t';m_
LB—ALE.

(4.90)

e an
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Bl

LA

Lo e L L

CredyeT OTMETHTD, UTO cxeMa (puc. 4.13), o6nanas MHHUMANLHEIM

A AEMEHTOB, HMEET B TO ke BDeMA CYHICCTBEHHbIR TeXHONOFH-
ane AeNOCTATOK, CBASAHHLHIA ¢ HeOOXQAMMOCTbLIO ObecledueHHs pac-
oro 3HAaUEHUA MATHHTHOH CBASH MeXKAy 0OMOTKaMH Tpanchopma-
vers [MoaToMy TpH paGoTe OT BCTPOEHHOL AaHTEHHBI, KOTA4 He HYMKeH
CHMi;eTpHpYIOUlHﬁ _TpaHC(POPMATOP, MOKET OKasaThesd Lefecoobpas-

chI a G
) - Ig;"éq
f=ha 3 T _
pue. 4.13. Cxema mupoKono-
nocECH lenH ¢ Tpancopma-

TOpHOR CBA3BIO  3JCMEHTOB
KOHTYpa

£
Ly L8 T

Puc. 4.14. Cxema wmMpokono-

JOCHOR LelH ¢ BHYTPHEMEKO-

CTHOM CBASLIO 3JMEMAHTOD KOk-
TYpa

apM TpHMeHeHHe 3BeHa TtHna /Iy ¢ BEYTPHEMKOCTHOH CBA3HIO
(puc. 4.14), pacueT 3JEMEHTOB KOTOPOrO nphBeseH B Tabn. 7.1

Has oTeyecTBEHHOro AHamazona UM Bewanws MoryT OuiTh He-
nonb30Basbl ¢-apl (4.95) npu venoBuu samedwsr L, 0 Ly Ha Ly u Ly,
a B BoIpamernn AAA C;— BesinunEbl Ko3h@PHUUHERTa CBASH K CAeAYIO-
weit popmynon: :

K= — . (4.98)
1] —n -
fa—h
[Tpn arom emrocte Cr—;r paBua:
f
Cron=0Cr—2 . —] 4,99
SRR A *.99)

XapakTepHCTHKY YCH/IGHRS M CENIGKTHBHOCTH BXOLHOH LenM ompe-
ALNAOTCA COOTHOWIEHRAMN, NOJYUEHHBIMA B pasf. 7.32. B uactHOCTR,
KOSQHINEHT Nepeflayn MO MO0 MOXHO BHIUMCANT N0 ¢-re (7.2),
BEEAS B Hee Be/IHUHHY AEHCTRYIOIieH BHICOTHI AHTEHHH /i H TPOH3BEAs
COOTBRTCTBYIOIL VK> TNOACTAHOBKY BHAYEHHI NapaMeTpoB

Vo= — Yo _ Ra,
R.A Wﬁ Rax

gﬁ+gncn= P Ku > KE ) ﬁx_{ﬁA .

R
et tn= 7. We> Ra. Wo= Ry

1
-
h R
In =In|— Dex | _a g __
Ke “[H/RJ Bo—B — B + In4

Ba Bs — cobcTsennce saTyXaHie B 3BeHe W 3aTyXaHHe BCIel-
TO HECOr/acOBAHHOCTH ¢ AHTEHHONW M TPaB3UCTOPOM COOTBET-

(4.100)

rﬂe ﬁc:
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5 ONpeNleNigloTCs B3 (7.3) n (7.4). Jlna cpeltefd
[3A=[55=ln2, O3TOMY :

]

cTpeitno {fa U P
cTOThl AHANA30HA fpes

in Kelr,p = In [ :

(pne. 77
AHO# uenyu B

p—"'!
l/ BY J——e‘cfpea‘

Ra
—7.14), MOXKHO BHIUHCIHTL y

MMoab3yAch HOMOTpaMManH
nonocax NPONYCKaHHy

CTOTHVIO XapaKiepHCTHKY BXO
aajepKHBAHNSA.

4.4, IBYXKOHTYPHBIE BXO/JHDIE 11001117 QI B1E:
IMATIAZOHA AM BEWAHKAS

4.4.1. Cxema OpeceekTopa

ﬂpHEMHHKaM NosEIUCHHOTO
enye YacTor MOAYAALIMH.
cBA3aHBadg € TEM, 4

Qa0 13 OCHOBHBIX tpeboBaBuii K
yecTBa — HEHCKAKEHHOE BOCTIPON3BEA
penIcHHK 3TOH 3alat Bo3HHKaeT TPYAHOCTD,
I A CB [MafasoHax MoJI0CA nponyckanus npecesexTOPoB CTAHOBN
COH3MepHMOil ¢ noaocofl Tpaxra npomemyﬂroquoﬁ yacToThi. 11o3T
BEIGOD KX CXeMbl H pacuer 316 MEHTOB L

1A

( Hpl OfecneunpaTh HEOOXOANMYIO ONOCY 1
h NyCKaHAA 44CTOT AF npu ynoBaerBOpHT

Ot — oii 5(deKTUBHOCTA Mepenati curHana
Hanbojee panuoHaTbHO A yKasah
Celf tg Ly NpHeMHAKOB HCMOAB30BAHKE BXOAHBIX I
Gy ¢ EBYMA nepecTpaupaeMbiMi KORTYPami,
chaz nafalpomliMi, 710 CPaBHERHIO € ORHOROH!
= - HBIMB DpeceleKropamu, goaee BbiCOKHM K
Pic. 415, Cxema sy puupentoM KpAF. Kak 1 B c1ydac onHo

KQHTYPHOTO  Mpecenes- -

TYPHBIX BXOAHBIX LeSTeH, 3J€Ch BO3MOYKHD

1opa ¢ ABOfHON EMKO-

CTHOI CRASBIO HeopmaTopaas Coh

OWHG NpUMeieRis
QAY4UTH BHICOKO
ope 4acToT, Hand
OCTHOI CBA3LIC Y
noruyeckn Hai

nC, NerKo’

KOCTHA® HAY aBTOTDRA
an1entoi, Taxxe BO3M
Goli MEKKORTYDHOH CBA3H. OpaHaKo, cTpeMach O
CTOAHCTBO HOJOCH [PORyCKRans BO BceM AHana3
pefecoofpasna cxema C phelge-0 BHYTPEHHEEMK
Ay KOHTYpaMu {puc. 4.15}. Hra cxeMa ¥ TEXHO
yao0Ha, TAK KaK HO3BOJAET 3eMEHTaMy CBASH C e,

HOBHTb HeOGXOANMYIO CBidb MEKAY KOHTYpami.

4.4.2. KoadpumuenT Iepefa-in mo noJe

moro ang Mot
H3YIOTCH Gans®
puutit npece™
AquubMY

B orAxuyye OT fleI0COBOTO uALTpa, HCMONL3YE
KaJIHON CBi3H, B KOTOPOM oba KOHTYpa XapaxTep
apauenusMi padoued ACGPOTHOCTH, IBYXKOHTY

flpeACTaBAALT CHCTEMY cBA3AHHEIX KOHTYPOB C Pe3KO pas

110 ;
¢

{410

B . S o o

O'ruocrﬂmu_ [Tocae BHeCEHKS NOTePh H3 LeMH .
EOHTYP 7oK MOCAERHETO ONMpelensercs Bblpam?}‘&iﬁlcﬁ%ﬁa BO BTODPOR
I, = —— Ehn
o VERR [(14iay) (1 iay)4n?] ’ (4102)
i3
a=Q (4_ _fgg_) :
Wha F ) (4.103)

1—P

aBouan AOOPOTHOCTE TEPBOTO
KOHT
cHMbIX H3 Ypa ¢ YUETOM TOTEph, BHO-

AHTEeHHON 1enu;
f_Jpes )

By =
: Qz(fpeg 7 (4.104)

, — padoyas A50pOTHOCTR BTOPOTC KOH
LY H3 IENH TpaH3uCTOpa. TYpa ¢ YYE€TOM HOTepb, BHOCH-

.
L

= Kig ¥ o.Q
napaMeTp CBH3H; e {4.105)
C C
Koo — ~emy K
=TT (4.106)

CB.

k03(pOHLHEHT CBA3H mMEXKAY KOHTypaM;I

MorntwocTb, BBIACAACMAn B Harpyske .
¥

P =|LPAR, =

fle ARy — conporH
BJAGHUE, BHOCHMOE B -
FPYSKA. . o BTOpOII

Moncrapnaa
3 (4.102) n (4.14)
14) 3n
ecaeayoWwne c603HAYLHHS, nf’.myqzm adernin fz u ARg u poeqn Ha-

KOHTYp M3 LIeNH Ha-

KE = Un.!l = hXc.r] Q_
ne £ oLV T+ 0 — X2) ) dgks (4.107)
- cpeaer = VTG

then W

HereomeTpudeckoe spayenwe paGoueil AOGPOTHOCTH tbﬂnfjr.[igg)
= Qo '
Ia ? Q {4.109)
__— [’ah&eTT}’ CIpenen "

AOGPOTHOCTH KI?JHT‘YPHO}E;MHH B3akMHOe OTJARuHE

_ QG
N 2 4.110)

-— cpeSiHeaphR(pMeTHURCKOS
sHayenne palodeln -
pOTHOCTH (BHABTPE; LA

X=TQ(

fpea

f__fpe

f s 4.111)
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v

X =”(ff _fees Y cpensereomeTpwieckoe 3HaueH#e  PACCTPomky
P KOHTYDA; '
XCB=G)M. (4112)\
[Tpu pesoHance (X=0), Ke=Kupe '
| e N3
Keye = L;LK 1% an]wwpeS‘ .11y

4.4.3. Padowas moaoca JByXEORTYPHOTO PuILTPA

X apaKTepHCTHRA CceNeKTUBHOCTH HATpPYKEHHOrO 16A0COBOTO (b,
Tpa npu ManbIx paccTpoRKax onpenenseTcs ypaBHeHHEM
Kg 1472
Y = K—-—— = _._._.—-———'—'____'__P - .
Epes yi+n X+ 4K
Mpu g=1 (Q=Qo) ypaBeHHe ana Kg copnajaer ¢ BHApAKERIieN
AT TOA0COBOFO QHALTPA < paBHBIMHU NOGPOTHOCTAMA KOHTYROB. Tax

‘Ke KaK B AJs HOCHERHETO, rpaHWuHOe 3HAuEHHE Nrp pasjenawiiee
oanoropGyio apyropOyio KpHBHIC ceACKTABHOCTH, ONMpeAeneTed fp

suagennd Y =1

(&.114)

{4.115)

g4 Opou3BOAH 10'2}: =1
P Yo g .

Trp = V?qz—'—l .
[nddepeHUHpys (4.114) npHpapHEUBA

gafineM 3HageHud paCCTPORKH X, npu KOTOPHIX Y = Yuaxe
X1 4 —Xe—2¢) = 0.

OT1cioAa:
a) X, =0, (Y waredx, = 1onpH K e (4-116}
6 X,, =+ ViFe—24 ) 1AM np 2w
23— = Ui a= maxc) X, o S VI — 5
(@111

Ilng uacTot, AeKalliux 5 nojoce NpomycKanhi dUALTPA, €OOTHUL®

ape mas X (4.111) moMer SEITE YIPOILEHO:
x— AL,
fpeg

TlogcTasans 370 3HAUCHHE X B (4.114), qoayiuM

_ _ 1402 .
Y=Y = AP o [4AF - '
fpes fpea

I poR3BOJNIBROTO YPOBHA oTCyeTa MoJoC
MakKe

@19

bi :————“““ na eepawe |t

M - il b -
bl R LR A TR e e e

(4.1 16)— (4.1 18) HAXOAHM:
' Y

MHH 1412
Y, AFE_\3 (4.119)
waKc ]/(14-71’—“5—'@\ +(24.TAFQ_ 3
: ‘fl?“ts / fpea
728 < g
Yuma 20 VI FP—¢
Yaxe RO TY At (4.120)
(14— @)+ (750
fPES focs
ARt N 2 Mep-
Yo,
Az YPOBHHYL:;;_FS 36 anauenve paGouedl mojockl wactor AF
onpeaensered tbopmynoi
_
AF= e 9 (4.121)

Q
rue

otn, 9=V I+ E—2)+ VAT 7—2) F(A+F (*.129)

— nag OAHOropOBIX KPHBLIX TIPH N rp;

. 2 i — e ———
gt 9=V +E—27+2 Vi+r—g (4.123)
——aaia GBYrOpOBIX KPHBBIX DPH MZNrp;
e, g=gV2=V 7,1 (4.124)
npH 0=y = V 26— 1. P . ; : —
3asucumocta @M, ), ] !
igpamep}isymmue crenedb s B
CKMeH'EHHH MOAOCHl TPORY-~ B N
: aHHA HATPYMEHHOTO 00~ i \
OCOBOTO HUIBTPA 10 CpPaB- 20 T = \
HeH ko - LS
o ¢ ONUHOYHEIM KOM- 1 \ e
poEHM Co 3HAYEHHEM A0G- 6\ \\ S \
oC =0 !

e hocTh Q=1 npuBeneHsl - S N
puc. 4.16. N N N
.mllu:[m ONpefeNieHHs Be- 2 > \l‘ | =
, Ja Habl 3aTyXaHWs CHCHA- S IS K\@\ h

¥ ooy moboit wacrore mo- \J_ ~ T~z
2a/epiKns 08 : - SR —
b PO B 0B oo, N T e S
k' pop Ko MOTKAaX KOHTY- 2 ~\\\\\?§9 ]
- Tp aTy[]]Ke cBa -\,____\h . 'N-..._____ R ]
aH3ncTo 3 C 04 = =
e6peyy, BPOM MOKHO Tipe- ' I s
L 10 cpapy BHAY HX MANOCTH i | =
peaKTHeHH}O ¢ HO‘TBP}]MH 0 ! i 5' L L - | 3 .
Sroy HX  NeMeHTAX. T
"DKa3aTb Clyiae MOKHO Pue. 4.16, JaB#CHMOCTL OTHOCHTeAnHOR pado-
, el TIOROCH npeceaeKTOpa OT MapaMeTpa cns-

Bbl {
ax
ro payxenge 3H ¥ AoGpOTHOCTEH KOHTYPOB

iz

Rl



o4

Tpa

pLols
&He §
OHHO
31ayg

RAN ]

6) X,

HHE

i1z

{4.107) npunpMaer BUA

hi2, pin

Kg = >

V [1 a@? a 2p) :|3+ @t Lcn(l .
- —K 5 1l —xp
wzx ) Rsx

foos. fees Y
p(e2) = Lo .(““fm).

JKyTCUHAS ¥ACTOTa NPHEMHHKA.

npr k3L,P? 1,

rae 10eTh P -9_33.) npusefiena Ha puc. 4.17,
fl'l'-l
p ws . = 1 C o = 1
=y 5 S _LC_' “__:E:
o — oy VLG V Lal, 4.4.4. Pacuer JeMEeHTOB CBARH
wifpes | /,—+ 2GCTBA HACTPOHKM NPECeNeKTOPA 3JeMEeHTHl CBA3SH HOMKHHt
Fayd | | ] aHel Tax, 4ToObl BO BCceM AHanasoHe paBoyHX YacToOT KpH-
07 ! / [ \__}IBHOCTH He MMeda CYIIeCTReHHOM nByropﬁocﬂm OpH OZHO-
d j Toes . 7 Foes obecrneyelnn CBA3H, ONU3KOH K KPHTHUECKOH. 3TO BOCTH-
- 5’3x=;:7?'5 ‘P(;r%} I opoM Ha HHJKHEH 4acToTe AHANA30HA fumy 3HAYEHHA (ak-
al : _._[ I; -1 N=trp. [OTAa HA BepPXHEH YACTOTe AHANASOHA fraxc-
/ : ! ; | . HECKOJNbKO HHXE trp. M3 (4.121) u (4.124) npu n=mrp
g ; 2 | L ! : ] ' . Jfl
s a0 Fo e 5
25 7 AFz(frq]/Q) . (4.125)
Prc. 4.17. Pysxuka nonocooro GUABTPa, onpemes Q Py
Hraa 3aryxahHe 3epKAABHOMG Kadana B AH&H&:SOH&XI OTHDméHHe i
ANHHAHX M CpemgnHEX BOAH )
. ack (4.108), (4.102) u yuurteiBan, 4To
Torza ¢ yuetom (4.113) oTHocHTenabHOe 3aTyxaHHe @l Qsx
OLpPeAeNHTCH BBIpaXKeHneM 8 - = ,
pen, P 2 K20 Lo
Ke _ w2 \? R+ 1o s
Y:__ﬂ.= fpes Q? 1 — X X Rpx BX
Kg fF(1pm3) PS8 o*
KZG)L@ —a
w? 2 @t L2 n Qo Q
x‘/[l- 5 (1—x2P)] + === (1 — &?P} Q=— Ra T . (4.126)
Dpx Rox 14 HOLeQy
Reg
B auanasoHax A5 H CB ¢ [JOCTATOYHON AAA HWHXKeHepl - a. :
TOUHOCTBIO MOXKHO 1f0/Ib30BATbCA CAeAYIOlleHd ynpoinet Q= Ao T0 ; {4.127)
Aof, onpeneasiiollell 3atyxaHue Ha 4acToTeé 3€PKAJSbROFC ]/ 1 o —— 522 :
BX
2 =52
fz Qf ] a.
V. = foes ] — =2 Pes q_r__t_“l_"-ﬂs_@ﬂ — —
" Faeps Popx ] 1+0° g= 7 Ry —g 2 L8 /,9_2*5#_ 1) (4.198)
KEgy L Koo 90, e TR
3To BLIpaXkeHne MoxeT OBITh NPHBEAGHO K .BMAY VI+ R % Qo 1 € '
52
o = QDB-’i (fpes) .
L4 n2 "\ Fag Qo = Lt e (4.129)
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20 I it ICD T : |j

(4.107) .npuﬂnmae'r BUA

Ke= 5
]/ = ep o e 1 —&2Pp
ol (—«*P) | + sz (1 —x2Pp .

npr x3,P% < 1,

rape

wilpes I —
Fy i ! / \li\h-\;
0z ’
/ o | ]
fi L _:_ 1 =| : ! L !

a5 s 20 25 30 fee
firy

Psie. 4.17. Qyuxuna noaccoBoro $HABTpa, ODpPeRelnd-
Mas 9aTyXalHe 3ePKaJbHOrO KaHajga B AddRA30HAX
IAMHEHBIX H CPelHUX BOJH

Torma ¢ yueroM (4.113) OTHOCHTeNBHOE 3aTYXaHHE HA YaCTOR
ONpeenarcs BRIpAKeHHEM

Kg

242
¥ Ke f (1 n3) Q?"e‘-‘(l m’) X

g ®? 2 1l
—_ 2 ch 2
Xl/[l mix(l xP)] + R (1 — &Py,

B ananasonax A3 u ¢B ¢ HOCTATOYHON AAA MHIKEHEPHOf npak
TOUHOCTLIO MOMXHO NOAb30BATbCA CAEAyILIeH ynpomedHoh ¢f
JAoH, onpenensollefl 3aTyXanue Ha YacToTe 3epKaJbHOro Kayaad

2 2 /2
Y“: fpes (1_ pe3 ) preaw

faepx fﬁm 143"

9T0 BLIpAXeHHE MOXeT OnTb NPHUBCAEHO K BHAY

= Dy (o)
" I fan !’
14

LR L e L N

(18 foes. (1_,_{2?3)*
1i)(}*_1:;2)= : fov . ffnq -
faa fpes o (, _931)
| fur 0\ T 2p
npoMeﬂ{}’TC”Haﬂ JacToTa NpPHeMHHKA.

(fi‘éi) npuBeieHa Ha pHe. 4.17.
fau

ad
BaBHC” MOCTb "p

4.4.4, Pactuer 3JeMeHTOB CRAZH

as yRobcrsa HACTPORKH TPECENeKTOPa 3JAMEHTh! CBA3U AGJIKHEI
gu1b BHOpAtEL T2K, yTo6Rl BG BeeM AManmasode palouRx 4acToT KpH-
o ceneKTHBHOCTH HE HMeja CYLIECTBEHHOM nsyropﬁoc}*u npy OAHO-
o IiHHOM oBecACUEHNH CBA3H, OJH3KON K KPHTHYECKOH, DT0 JOCTH-
:a:;cg pHGOpOM Ka HHXKHefl uacTore Adanasona Fvnn 3HAUeHNs ax-
1opa CBASH N=Trp- Torga Ha BepxiHeit UaCTOTe HHAMA30HA [uarc
fiwns OYACT HECKOABKO HHZKE Trp. Kz (4.121) n (4.124) apH n="1nm

HMEEM

—(Lqve 4.195
AF_(c?qm)fm (#12)
HafizeM oTHOWICHKE —%— .
TTonwb3yach (4.108), (4.109) wu yuwreiBas, uto
—~ @l . Qo
Qﬁ"“" . X%B - x2 Lm_,-Q“zL *
Ry 4+ Rox 1+ Rux
HaxonuM
. . _
Que + et T
Q, = BX : (4.126)
1+ K 0 LepQax _
RB.‘(
Q= % s {4.127)
¢ V 14+ el LoaQu
) BX
2@l 62;{ _
TR, +-9~Ki‘-—1), (4.128)
]/ 2@ Leo 3. 20w \ Q& .
1 + R Q2K .
M1e
QOH _ QIK + Qzﬁ : ' (4129)
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Q: = me

_. Qe :
"= T 1y
Moactasanaa sHauenns ¢ u Q B {4.125) w peman OTHOCHTey, .
Lew, HAXOIMM _ b
L #[( il Q«)max]
° YT @) ke O : (413,
'npﬂ 0= Wy BCAHYHHA q=qmmm;
AR/ O
Toue = / 5 (4.13
i funn ) / (ﬁF ~ 1 |
22—y e - —
-l 'f V -Qll(-' flﬂl“
— a2 -
?]@MHH - quwsmu 5 (4']34}

Hro Kacaercs mapaMeTpa CBE3W Ha BEpXHell 9acToTe Iuailazom
N @upes TO HCXONHBIE YCIOBUA AAS €10 PAcueTa ONPedeRIOTC Lavet.
BOM HpecedexTopa;

a) DaeMentnl npecenekropa (LC) obmazaior BBICOKOH TeMneps
TYRHOH YCTOHUHBOCTBIO #H CTabHABHOCTHI). B 3TOM cayuae " Oy
ONMpeRensieTcss y3 YCJIOBHA aO0COMIOTHOTO MNOCTOAHCTBA  T10A0CH -~
AF mmm=AF ‘0mm=AF' Buunchas 3gauenne q oype U3 (4.128) u nor
crasasas B (4.121}, Haxomum
_é"’u&kc 6"’»&

— _MAKRC
A P MRS

x G MHE
Fuare Ky Q(,)MHH

axc

7, = ) (4.1%
0. Do,
Ifo rafizeHHomy @ (v ¢) o
AHM ﬂwmm.

0) DneMeHTHl npeceseKTopa OTAHYZIOTCT HEBLICOKOH Tenmepaly

¢ IOMOILLIO KpUBBIX (puc. 4.16} H€HAW

MAKC

poyctolunBocTbio. Jlng 3T0r0 cayuas LenecooGpasHo gpuHATe yoOb

BHE OTHOCHTEABHOTO MOCTOAHCTBA [IGJOCH MpOonYyCKaHRA:

F“’uaxc _ AF"’uHa ) (4_135]
f MaHe fmm *
A F"}uanc = K'“- A F&‘Muu _
AF _ Q ]
¢ (" Q)wmaxc = __fuj:!m Q@"am - a"’manc q)mmm . {413?
)

MHHA
3 puc. 4.18 saxomum N oy .

3uan Mo, M N 0, MP MOXKEM, -NoaAb3ydAce (4.105) u (4'105-]'
116

W FUWET N BN r e BT M 1 ke

OﬂpeﬂeﬂHTb saeMeHThl CBA3R KOHTYpPOB Ces . H CCB’:
— Q’ Ccn‘ + Cx uaxe .
"qmmu Dymn CK axe CcB, 1
\ _ / cBy Cy s
ﬂ‘ousxc - Q"’uahc kcx . + Ccn, ,
oTcioAd
2 1 "
C‘:Bl = fﬂ (Kﬁ a@uakc — (Dmm) CM"H; (4 138)
K’a —1 Dyake Q(I’MHH
Kf—1)C
Capy = — L) o (4.139)
K2 ——————-ﬂw"“” ___uaxe
a Q‘ Q‘
Bnu Buake

4.5, YACTOTHBIE XAPAKTEPHCTHKHA HACTPOHKH
HPUEMHHKA

4.5.1. lloHgrue 0 HEPABHCMEPHOCTH IMKAJIH HACTPOHER

B npuemaukax AM aaa nmepectpofiki  YacTOTH HCTOJB3YIOTCA
NpeuMYIIeCTBEHHO TPSIMOYACTOTHbIE H NPSMOEMKOCTHLIE fepeMeHHble
xoHAencatoprt. Tak kak (opma OAACTHH PACCUMTHIBARTCA AMR Kiana-
30Ha 9aCTOT € MaKCHMAaJbHBIM HEPEKPHTHeM No uactore Ky, ., TO
ACHO, YTO ANl APYTHX AHARa30MOB NPHEMHUKA, NMEIOUIMX 3HAYCHHA

WKy ee + UACTOTHAS X2PAKTEPHCTHKE HACTPOHKHM ByAeT HepaBio-
MEPHOA paKe Mpu HMCOOJNBIORAHHH HPAMOUYACTOTHOH (OPMBI KOHAEH-
€aTopa HacTpolikH. HepaBECMEDHOCTL XapaKTePHCTHKH HacTPOMNKH
MOMHO oueRNTHL BapameTpoM L, onpelefseMblM OTHOMEHHEM DJAOTHO-
U™ Renewnil nmkaapl B Hauasme ee u B komlie {13} .

afi2 a)“uaxc

= , (4.140)
difd a
(dfida)g
r
A& & —yroa oBopora §0Ka MePeMERKEbLIX KOHIEHCAaTOpPOB (B HaueM
PACCMOTPeNHH RoJaraeM, 4To npn o=0° eMkooTh GroKa KOH-

ACHCATOPOB MakcHMadbHa, mpu o= 180° — eMKoCTh MUHH-
a Manbua);

dg  MIOTHOCTL InKajibl, xapaKTepusyemas H3MEeHEHHeM 4JacToTit

TPY MOBOpoTE OA0KA KOHIEHCATOPOB HA OMMH TPAAYC.
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3ran Aan Kaxkgon Qopmbl G0Ka 3aBHCHMOCTL €TI0 eMKocTy 0
OT yria MOBOPOTA POTOPA @, MOMKHO, Moab3ysch (4.140), Buuy,
ONOTHOCTE Oefenufl wkaaw B Mofcit Touke AManasoHa,

(4)
Jl}i'ph

4.5.2. HepapHOMEPHOCTE NIKAJE] B IPECENEKTOpe
¢ IPAMOYACTOTHEIM KOHIEeHCATOPOM

YCTaHOBUM KepaBHOMEPHOCTb HIKAZBI RJA NHATUA30HA C Koy,
{HEHTOM TEPSKPBITHA TO 4acToTe K B caydae HENoAb30Bammg 1ps.
MOYACTOTHOrO GJIOKA IHepeMeRHBIX KOHREHCATOPOB, (QOPMa iacryy
KOTOPbIX paccuuTHIBasach A AHanasoHa ¢ Ky o > Ky

TlepexpeiTHe NO HacTOTE MONHO YMEHBUIATL TOCAEAOBATENGHY),
KOHACHCATOPOM MJIM BKIIOWGHHLIM TapaJfelbH0 NEPeMEHHOMY kog.
‘ — s NeHCaTopy WYHTHPYIOIHM KOHASHCA Topoy,
. fal cfl Ha puc. 4.18 npusefiena obas cxeuy

i) KOHTYDA TpECeNeKTOPA, YMEHDIIZHHE nepe.

T '[ KPHITAA MO YA4CTOTE B KOTOPOM OCYllecms-

< + nsieTcs ONHOBPEMEHHO NOCHeNOBATEILHOH 1

Pue. 4.18. Obuias cxema nper napafiefsHeMg emxocTaMy, Flyers npauo-
CeneKTepa yactoTHas opMa NAaCTHHE PACCYUTAHA njg
AHAanazoHa ¢ MaKCHAMAaNbHbIM fepeKpuiTien

110 Yactore Kymaxe H HAYATBHGH €MKOCTBI0 KOHTYPA Cl; . Terga eMKOCTb

KOHTYDa Onpeaesaercd CooTHoUIeHHeM

2 C'
CQ_ — j]'MaK(: 0 . . (4‘141) .
( Kﬂmaxc—] )2 :
ST
Jlast paccMaTpHBaeMoro KOHTYpa ¢ Kn<KanC 3aBHCHMOCTD 4a-
CTOTRL €ro
” i
floy= — 0 [61 + -(&ifﬂ)_ci_]‘? . (4.149)
2 ¥ L Cadt Co+Cy
Onpejeanas u3 3T0TO BulPaxeHWsa JAs ABYX KPakHHX nosoeHnd

Gaoka (@=0 u «=180% 2Hadvennss maoTHOCTER WAkl noay4a
a

na ocHosanuu (4.140) dopMmyny aaa xospduuHenTa HepaBHOMEPHOCTH

LK AJB; :
§=( Ka )( Cat Gt Cs ) (4.149
Kﬂuaxc G+ Gy ’ :
raje :
Ca(Co +Cr)
c, 4+ 200 T )
K — R ey (4. 144)
R G, ! o
G+

C;= Co . (4.145)
2
Aygane

Co=Cy+Chs (4.146)

eMEHHAA €eMKOCTb OJ0Ka.
MoKHO U3 (4.143) n (4.144) ompelenuth 3HANCHAN
y Cs, NPH KOTOPHX KOFPOUIHEHT HEPABHOMED-

_ nofBasg nérp

3 cs Co
3apaBas

| emetTOB xontypa Ci

™ (=1
HO c (4.147)

C2 -— < _ Ca;

3
(Ii’fl"iﬁ_c)?——l
Kﬂ.

nph £ =1

e[Sy | 1 ek
= r]??:-_" 1 Kiyaxe C / Cor

‘-='l

A (4.148)
- c > Cayda:

PaccMOTPHM HEKOTOpPBIE HaCTHBIC ‘ |

a) OteyTerByeT nocienosateabublfi KopaeHcatop (Cp=0c0). B 310M

cayvae, KaKk BUAHO H3 (4.143), KoadPpHIMERT HEPABHOMEDPHOCTH IIKAAbl

= (KXa )3 {4.149)
C (Kﬂmam
Cg‘z‘:(—/—-’-
6) C;=0. B srtoM cayyae _
- (C"“w v (4.150)
KRKa Co /
AHC
C,+C
c,=C, (Kg—HEeT G 4.151)

€, —Co (K3~ 1)

M3 sTix BbipaxeHpli MOXKHO HAHTH 3HAUCHHA Co m Cy, TPH KOT®-
pex §=1;

C
0= 7% m"’ : {4.152)
Kz Kﬂuaxcﬂl ( . )
2 _ | C, (K2 —1
€= C., {(Kz—1) o = g - (159
12532 Y| 1 — ——— o —
(KR K e )( K ) K
Ormernm, uro Bolpaxcenne (4.150) npuCy=Cy npRAAMaET BIHJI
c — Kﬂmal{c (4154)
Kr °
(Ca - CG)
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CpasauBas (4.149) u {4.154), BugHO, 9TO YMEHBIICHHE Nepe,
THA AHANA3cHA ¢ MOMOLIbIO NOCHRI0BATENbHOIO KOHAERCATOD4 Hogli:;‘
JIET HOYYHTb 3HAYATESIbHO GOJbIIYK PaBHOMEPHOCTD HIKaNIL, 5
BLIOOpe 3HAYeHUss Ca COTJIACHO (4.153) xoadduunent Hepas

Pi
HoMepy,
CTH { CTaHOBHTCA DPABHHWIM eRHHKLE, )

4.5.3. HepaBHOMEPHOCTh MKATBI LpPH HCIOJB30BAHEY
NPAMOEMKOCTHOrO KOHAEHCATOpA

a5 NPAMOEMKOCTHOTO MEPEMENHOro KoHAERCATOpa 3aBHCHMgoey,

E€MKOCTH OT Vyriaa noBopoTa

, K e !
Clo) = Ci\K2 — Tue

).

Moncraeasa B (4.142) snauenwe C(a) W BbUACAHR coraacig
{4.140) 3naueHusn f}’: npur a=0° u a=180°, momyunm maa { npume
HHTEAPHO K cxeMe (pnc. 4,18)

r— K:(C¢+C.+Cm

S (4.158)

2 3(1 C. 2
) ZK‘I( + CE+C.) '

Conocrabiins ¢ (4.143), BHAHO, YTO HEPaBHOMEPHOCT WIKAb TPK
HCITOTB30BAUAA NPAMOCMKOCTHOTO KOHAeHCaTopa K K, °  Bosblle,

ueM NpAMOYacTOTHOrO,

s {4.156), kpome TOre, c/enyer, 4To HHKAKHM nog6opom 3ne-
MEHTOB HeJab3d AOOHTbcA 3HAYeHHs [=1. MuHHUMAaAbHOe 3HAUEHHE
E=Cmm ZOCTHTARTCA TIPH Cp=o0. B 3T0M cayuae

G = K3 (4,150

poseaennoe paccmorpenne, KOTOPGe B HECKOIbKO HHOR (opye
BHEpBHIe Zano B paGoete [13], nosmonser cgenaTb cienyoiue b
BOALL: .

— MaKCHManbHan PaBHOMEPHOCTL LiKajin ofiecneykpaetcdA NEPE
MEHHBIM NPSIMOYACTOTHBM KOHACHCATOPOM;

— YMCHbiliellne TISPEXPBITHA MO ¥acToTe B npecedextopax ¢ AP*
MOUACTOTHBIM KOHAEHCATOPOM CMeRYeT OCYHIeCTBAATh ROCaenoBaTeld
Hbln KOHAGHCATOPOM, @ B NPECRNEKTOPAX C MPAMOEMKOCTHBIM KOIEH
CaTOPOM MApAJIENLHBIM KOHAeHcaTopom Cp. B atHx ciyuanx HOCTH
raevesl MAKCHMZJbHAA PAaBHOMEPHOCTH 1IKAJL: 0

= AJIsl NPEceqekTopa ¢ NpPAMOYACTOTHBIM KOHIEHCAaTOpod MOX
nofy4uTe {=1 npd BuiGope anementoB Cxemm (puc. 4.18) C2 ® !
no sagaHHod Co cornacao Bbipamenusiv (4.147) u (4.148) n Co 2
0 d-nanm (4.152) w (4.153) nis cxemnl, B KOTOpOit C;=0: 4

— AN% NDECENeKTOPA C NMPAMOSMKOCTHEM KOHAeHcaTopoM npritll
120
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ceqp3f NOJYIHTb 3Hadedue {=1, ppn >ToM MHHHMAaJbHOE
puaapHo He — K* jpeocruractca npu Cp=00;
suaderie ‘Mﬁzuneni HepaBEGMEPLOCTH Hikaabl § 449 camofl obufed
- KOB&?H&I{'i'opa (puac. 4.18) onpeneasercs sHaueHwaMH Cp H Cs
c.\'e-‘éb'ﬁaﬁ;;c};} o7 Bénpunsp Oy
g Re 9T
4.5.4. OcofeTHOCTA pactera 9IeMEHTOB HPECEIeKTopa
npH paGotre OT HACTPOSHHOH PAMOVHOK aHTEHHBI

B cayuae ApuemMa OT PAMOUHOH aHTEHHE MHAYKTHBHOCTH ee Lp

1e ¢ HHIYKTHBEEIM TPUMMepoM Lrp 06pasyeT KOHTYPHYX UHAYK-
pues b npecesiexTopa Ly TIpn 3TOM KOHTYp CBsI3aH ¢ TPAHIHCTOPOM
mBHOf{meﬂbﬂoﬁ o MOTKOK, PRclOADMKEeHHOH HA 3TOM TPHMMepe.
Il011[(‘)[J[H pacyeTe BEAHYHHBI HHOYKTHBHOCTH TPUMMEpPA CJeAyeT HMeTH
B Bﬂﬂl:;f‘ uTo, NOCKOABKY OH He 00/1ajlaeT NpHeMHOH cMocOBGHOCTHIO, TO
scerfa UacTudHO TepseTcs 3Heprua cursaia. [ostomy pacter MHH-
vaAbiO Heo0XOmUMON BeJHHunsl Lyp M €e TNpefenon pEI‘}.TIH.pOlEKH
JoJKeR ObiTh NOAUHHEH Aupiib Tpebosaumio ofecrmedeHus HACTPOHKH
KOHTYDa NPY 3aZaHHBIX Pa3bpocax eMKOCTH KOHTypa H HHAYKTHBHOCTH
paMKH. ]

PaccMoTpuM pacueT 3J€MEHTOB KOHTYpa AN MNPECENEKTOPOB C
DACTAHYTBIMH M NOJYPACTAHYTEIMH AHANA3OHAMH,

ilpeceaexrop ¢ pactanyreimu Juanasonamu. Hume Gymer noka-
sado {pasp. 4.7), uTo peasibHasA MYBCTBHTeNbHOCTb NPHEMHHKA.C Mar-

ka ¢ Mal
WATHOK (PaMOHOR) AWTEHHOH ODPELENACTCA OTHOWCHHEM ]/L_K
K

Tax xax Ly=uw?, a h==w, rae @ K /i — 4uCJO BUTKOB H JeHCTBYIOWAS
BbicOTa aHTeHHBI, TO V:;K = copnst TpH JIO0GOM YHCAE BUTKOB. ITO 03-
HaYaeT, YTO H3MeHEHHe UMCAA BHTKOB paMouHOf aHTeHHH (npH ycao-
SHA MOCTOAHCTB2 ee AOODPOTHOCTH) HE CKA3EIBAETCA HA UYBCTBHTNb:
HocTh mpuemsanka, Baaromapa sToMy OOCTOSITENILCTBY O0KA3bBAGTCSH
BO3MOMKHBbIM BMOpATL AMA WpPeceeKTopoB ¢ NOAHOCTBIO DACTAHYTHIMH
AMallasonamMH npocTefIyIc OAHOBUTKOBYI0 PAMOUHYI AHTEHRY.
Omiocurensuas IIHPHHA NOMOCH YacTOT, 3aHUMAaeMas KaxabiM pac-
TAKYTHIM IHANa30HOM, He npeBbimaeT 3%. JTO NO3BOJAET HACTPOUKY
konrypa NPOU3BOAKTL Ha cpenHel uactore AHaIAa30Ha, MOJAB3YACH
Ggmxn OORKM THROM TPRMMEpA — eMKOCTHBIM HJIH HHIYKTWBHBIM, B
NbHHC TR CAYYAeE NpHMeHeHHe TMOCAEAHREre UPeANOUTHTEALHEE,
TiETHBAS, Ty OF opHOBpeMEHHO BHIMOJHACT (YHKIUHIO SIeMeHTa CBA-
KOHTYpa ¢ rpamaucropom.

x@anene‘F’“ PETYJAHPOBKK TPHMMEPA AOKHEL MO3BOAHTb HACTPOHTH
. u‘ryp‘ IPH 3a1adHEIX pasGpocax BeJHYHHB KOHTYPHOH eMKocTH (Cy)
;ﬂ.\'KTHBHOCTH pamku {Lp). '
«WKT;?]BG}I&M pacueTnble GopMy/bl AAA NBYX CAYYAEB BKIIOUCHHS HH-
SHOMO TpHMMepa —noCeORATENLHO H NAPAMIEIbHO PAMKE.
' ' 12}
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a) FlocnenoBarennaoe BRmMoYeHHE TPUMMepa
Lrp=Lx‘—Lp;

_ (4.1
(AL ogf = [dL,] + dL,; &
A |y :’dﬁ Lo+ |%e |; :
{ Lo i POl T (159
Bsenem ofoanauenus:
. gy == !—‘-jﬁl‘—’-f — BPeReab PEryanpoBKY Loy,
| P ok
a, = e 1 _]dC ,
SRRl b ¢, | HOUYCK Ha BednunHy Cy;
ALy, ) .
Ip = 7| T TexHosormueckni pasdpoc L.
! Lp

Torza 3 (4.159) umeen

_ Lrp LTD = Lx -+ “p Lp'
OTciofa Rodyuaem Bhpaxenue mis BeJHUHHEL, ONPEeAe/Aiouedl Heo.

“ONHMBIE OPEfeabl PeryiupoBKH TPHMMEPA (OTHOCHTENBHO ero HOME-
HAJALHOTO 3HAYEHUS): '

Lp LK " .
&, = -— x [~ .
e (p+ . L,,) | (4.160
6) MMapanneavuoe EkaueHKe TpUMMepa

Lo= telw L (sl

- (4.169) -

e = (—-L_K_ﬂ) (ap o). (4.169
L‘P—LK %
fIpeceaexrop co cnaomnein u RORYPACTARYTOLM Juanazonamu. A%
MPHEMHUKE CO CNIOIMBIM ZHATIA30HOM KOPOTKHX BOJIH, TAE NOAHOCTHY
HCIIONB3YETCA BCA NEPEMEHHAs eMKOCThb KoHAeHcaTopa C., HaAyKTHE
HOCTb Ly ompefenserca dopmyIoH

9
KE—1
0> C

Makc ™~

L= (4.164)

Ipnemunx ¢ UOAYPACTAHYTHMY NHAMA3052MH xapakTepen Hek0T
poit csoGonolt BrGopa Kak /., tak o Ly. B oBoux stax CayyaAx ﬂ-":
HaCTPONKH KOHTYpa HCHOMb3YIOTCA TPUMMEPH 06OKX THUHOS, NPH BTOH
CMKOCTHEIH TDHMMED YUHTHBaer pa3bpoc RayasbHOR emKocTH CXEMP!
B TO BpeMA KaK HHAYKTHBHBIA TpaMMeDd —pasdpoc HH;LyKTHBHOCT
122 '

[TosTOMY 3ZeCh CJEAYET YYHTHIBATH JMMB TeXHOJIOTHUECKHIl
paMEl: b IVKTHBHOCTH PAaMKH, 4T0 AeT BO3MOKHOCTD HCTOML30BATH
Pa36pocﬁ (4.163) npu swavenny ay=0. Torza:

4

(4.159) nOCACAOBATENBHOTG BKAWYEHIS TPUMMEPA
o a: 165
gy == Uy ———P— ; (4.165)
LK - Lp
6) Ans 0APAJLIRIBROTO BRIIOUEHUS TPUMMEDA
tep :ap_LL__ (4]66)
Lp— Iy

TpuMMep HPUBOLMT K UACTHYHOH NOTepe CHrHAA NPH NOCAEA0Ba-

abHOM BKJIOUEHHH H3-33 YMEHBUICHHS MDOH3BENCHHA UHCJA BHTKOB
ety omafb PaMKH (B BLIPAKEHWM ANA ee AEACTBYIOIEH BLICOTH),
na nrfapa.}lﬂeﬂbHOM BKJ/IJOUEHHH BC/ACLCTBHE MIVHTHPOBAHUS paMmku. [lo-
gféiqy 3KBUBAJIEHTHAR QeHCTRYIOIAs BBICOTAa AHTEHHM (f,) ompepens-
eTcA H3 BhIpAXKeHHH:

NpH NOCAEAOBATENbHOM BEMIOUEHHH TPHMMepa

b=ty Y 1% ; (4.167)
npit napanieabHoM BKIOUYERHHA Tp[/IMMepa
I
by = b, Vﬁ : {4.168)

re /lo— HeACTBYIOWAA BBICOTA PAMKK MPH  OTCYTCTBHUH TpHMMepa
{Lp=Ly). i
B sakmOuenHe oOnpeiesnuM SKBHBAACHTHHIE KO(B(hULHeHT C©BA3YU
KONTYpPa C HArpysKkofl 0p# HaANYWB HRAYKTHBHOTG TpuMMepa. [lonb-
3yaACh CXeMaMu 3aMelleHds] TParc)OpPMaTopoB, MOKHO NMOKAa3ATh, YTO
KOHTYpPBI ¢ [apafjelbHHM U NOCHEL0BATEIbHBIM TPUMMEPAMH SKBH-
BaCHTHBL TPAHC(HOPMATOPY, HHAYKTHBHOCTH NEPBHUHON H BTOPHUHOH
06MOTOR RoTOporo (Ln Lg) u KO3 GUUNEHT ©BASH MEXIY HHUMH
(Ks) onpenmensitores us CAENYIOUIHX BEIpAKEHH:
HocaeaoBaTeNbHEL TpHMMED
anLP—{—LTp:LK]
Li=Lle L, _ (4.169)
X .
K, V 14 Lpflep J
Mle & -— KOS hULUMeHT CBASH MEXKAY 06MOTKAMM Lpp W Loy _
Napannenvupiii Tpummep

Lol
L =3 _____D P == L
" L ly "
_ _ LTP
La_Lea(l K Lp“l‘LTD) (4.170)
Ks_' K‘—
Vietma—m
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DM 3saueHHUAMAE K, ChlefyerT NoJb30BATHCH MPH BBIMHe
¥o3(pQiHlLUeHTOR Nepelaull NpecesNeKTOPOB ¢ PAMOYHBIMH aHTe
{cm. pasn. 4.2—4.4).

J'I(‘!HHH
Hiay,

4.6. CEJERTHBHBIE CBOMCTBA BXOIHBIX UIENE

-Kax H3BeCTRO, NpH CYHepPreTepoNHHHOM MPHEME NOMeXH BO3efigy.
BYIOT Uepe3 cUMMeTPHUHHE {3epxanbHulii) H MOOOYHBEIE Kanai Npy-
ema.

Brissaumble HeaHHEAHOCTBIO MpeobpasosBaTesis UACTOTH NOGOYRye
KaHajbl BO3HHKAIOT TOTHA, KOria pasHOCTb YacTOT MEXIY TapMopy.
KaMH CHrHana (nf.) u reTepoawHa (mfr) oGpasyer KOMSHH&HHOHHym
4acTOTy, OJH3KYI0 K NMPOMEXYTOWHOH (fme). Pamuxanabublft merog po.
daBJeHHA [OMex NONMOJHUTEJILHBEIX KAHAJIOR — yBeJHYEHUE CeneHTHp-
HOCTH TpecedexTopa. OARAKO TIPH HAJHYUH NAPa3UTHBIX HACTDOEK g
npecesleKTOpe CEAEKTHBHOCTh B OTHOWEHHH KaKoTo-inGo HoboYHorg
KaHAA MOMET CYLEeCTBEHHO YXYIINHTHLCH, KAK 3T0 HMEeT Mecto, Ha-
npuMep, B IpecesekKTopax ¢ KOMOHHHPOBAHHOH CBASBID KOHTYpa o
TpausucTopoM. B Takux cxeMax, noMMMo HaCTPOHKH Ha 4acToTy no-
JAe3HOr0 CHrHajda, NPHHUMANHAABHG HBMEeTcs TAPaSHTHAA HECTPORKa
{fuap), coznaBaeMas 6azoBoll 06GMOTKON KOHTYPHOTO TpaHcdopmatopa
€0 BXCHHON eMKOCThIO TPaH3HCTOPA.

IToGounwie KaHafpl BO3HHKAKT UpH ofileM YCACBHUM:

nfu + = mfp = m(fc+' flﬂ)

OTcioga npa 3HAYCHRH ffe={map MOMHO ONPEAENUTH YACTOTH Ha-

CTPOAKH mnpecentexTopa (fc), BOJAN3H KOTOPHMX Hanbonee BepOATHO
HBTEHCHBHOE TNIPOIBReHUe HETepdepeHIROBHON NOMeXH:

f _ .fnap"‘frm(m—n
. =

m

— A4 rapMOHHK reTepoiHHA

m=293¢o .<'_fl'l_ajl+1,

g

= . (4171
fo= fnap f:: (m + 1) — ANA FAPMOHUK TeTepoiHRa
m== 2! 3 .. o< I-T'li - l-

fna

Huxe fia naubenee pacnpocTpaHEHHBIX CXeM NpecesexTOPOB 53’:
AYT NOJYYeHH OOUIHe BEIPAMERHS, oNpeleaslomHe yacroTy 1apasil
HOH HACTPONKH fpap H BeNHYHHY OTHOCHTENLHOrO MOKABASHHS Memﬂlg_
IIero cHrHaJa Jo6oi YacTOTH, JekKAalled BHE NPeAedoB AOJOCH “pH
nyckanus npecenextopa. [lpoussens 3atem nanbHefee ynpOUIEHnﬂ
NPUMEHHTENbHO K YACTHBIM CiyyasiM, MOJAYYHM HahOoJsee BaxKHBIE ﬂr[b,
npakTyxy GopMyJaBEl pacuera OTHOCHTEABHOrO NOAaB/eHHs 3epa:
HBIX [IOMEX H CHIHAaNa HAa YacToTe [uap
124

v—- R Pl | L S e S

g.1. HacroTHAH BABUCKMOCTE 3ATYXAHNA MEMAIONIeTo
4.6.%. CHTHAZA B OFBEOEONTYPHOM INpecejieKTope

MOTPUM OBl caydail NpecefekTopa ¢ (eppUTOBOR aHTEH-
Pacc.}(OMﬁHHHpOBaHHOﬁ cBA3W KCHTYpa ¢ TpaHnauctopoM (puc.4.3).
ol H%}Zeﬁfﬁaﬂ cxema (puc. 4.19) npeicraBAser CBA3aHHYIO TpeX-
?)'Kl]:?)?p;*yw T b Ehy  LyM oM Ly
" RocroJb30BABLIACh - METO-
OHTYPHBIX TOKOB, MOXK-
ycaTh BbIpAXEHHE AAdA
fas30BOf 1ENH Tpan-

s

oM K
Ho pan
ToKa B .
sueropa: [y = 7> tae A~

supeeAnTeh MATPHUA CO-
apoTHsAeHil; A — Ofpese-
renp, MoAYUaeMbil W3 A mocne saMenst B HeM TpeThero croabua
conpoTHBIEHHH 32A2I0NIMY HATPAKEHBAMMU:

Puc. 4,19, DKEHBaNeHTRAA cxeMa KoMOH-
FUPOBAHHON CBA3W KOHTYPA eppHTOBOH
AHTEHAH ¢ TP3H3HCTORPOM

! 2 3

11z, Xeg | ©
A=2| iXe | Za iXax

3{ ©O iXex | Zss

1 2 3

1]z, iXes | Ebg l
Bg=2| iXen | Zas Ehgs

3| o iXnx ] 0

Z
Ly 7 Zy— wmnenanch KOHTYPOB.

aﬁpH}KeHHe Ha BXode Tpaﬁsuc'ropa
A
Uax= ISRBx = Ts Rsx'

Or ; ‘
- C0Ra kosdduument nepesasn no momo Aas nomexd Keq:

U | B
e = =

Ry

E
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-I"iocuaze BEIMKCAICHHS ONpeNennTe/ied i BEIOAHeHHS AOHYCTy
POLUEHHM nO/lywaem caenywoltee ofulee BhpaKenHe Kam Kg,.

o

/L
u—n) T
V X2+ RE,

MEry y

KEn =

rge
Xp=1—2 1 : O
nx = —-——T( ‘""’CP)-I-(I} MCBJC P 1‘_'_“'2‘ "‘1}
[ \ w? / ’
02
Ro= ©Leo (1 ap m_@[ ( AN C we
K Rax ( )+ Rax F \1 o? l 'T;')?" 62,
BX
. mg 2
p o PHon 0 = a? (H— CK)
»i— w§ * Cen
] i
GJ?B: . (02 — — E
¢ 1 MCyp Y LGy , (4.173)
©ex= Lcacnx; 63 = O + &2P? 6!{
6 = - I--- ’ 6 = - I...
T T )

Qes B Qu— ROGPOTHOCTH KaTyilek Leg u L,
Bripaxenie (4.172) noayueno NpH CNeAYIOMHX JAOMYIIEHHAL:

V%:‘:l;

0) npu oupenenenun pesyabTHpyomed sac, mefictBywolei 8 6ar

Ben

a i
) i

30BOH UeNN TPaH3UCTOPA, NOTEPH B 0GMOTKax KOHTYpa u cBa3u dep-
PHTOBOIl QHTEHHBl He YYUTHIBAJHCL BBHAY HX MAJOCTH 110 CpaBHEHRD

¢ ROTePpAMH B PeaXTHBHBIX SJdeMeHTaX.

Ha BRIpaxkenus (4.172) ycmaTpupaem 3aMeyaTeapnylo ocoben W
HOCTb, CBOHCTBEHHY0 IIpeceNekTopaM c peppHTOBOi axtensol: 0% [

-MO}E(HOCTb GECKOHeYHOro NOAABJACHHS NOMEeXH JI060H uacToTh, JAekd
Lue_n BHE MOJIOCHL [PONYCKAKHA NpecenexkTopa, npH Bhibope KOMPEH”
LHenTa CBASU MexAy OOMOTKAMH COrNacHO COOTHOWIEHHID
1
K= -—,
P

Pu3nueckn 310 OGBACHASTCH TeM, UTO B IOAOCE sagepxupania 1P
CeNeKTOpa 06e 3/C, HABENERHble NOJEM BOJHE B OGMOTKH KOHTYP?
CBA3K (PEPPHTOBGH AHTEHHBI, Pa3BHBAIOT B 6a30ROIL Lerd Tpaﬂ?'HCTOP
ABa NpoTRBOGAZHBIX HANpAXKEHHS,

M3 prc. (4.172) noaysaem pacuersbre bopMyan 1aa cxeM npect:
NI€KTOpa ¢ MarHMTHOH H BHYTPHEMKOCTHOH CBABIO:

126 '

arnprhHoill ¢BA3BI (Cep=o00).

rgae, Kak BuIaro a3 (4.173),
g gTOM C/Y o ( )

P=—75;

H? — W

K
he{l — £P) l/

w? B
[1 - (1= K“P}] +
L))

BX

{g}ca = O; {[)0 = Wy,

Ly
L

Leg

RBX

. (4.174)

2 ke
(1 —x2P) + 5 &
BX

Kex=

Cxema ¢ BHYTPHEMKOCTHOH cBA3bI0 (M=Loy=x=0).
Ay
Ken= - . ' 1 2

ol ———
1 \12 ( " w6
_ L Wy
[1 mC@(w " mcx)} + Rox

3aMeTHM, 4TO EMKOCTh CBA3U Cos BKIOYAET B cebsi PeatbHylo eM-
#oCTbh CBA3H Ccn+ Cnx'

(4.175)

4.6.2, Baryxalude Ha YACTOTe HAPA3HTHOH HACTRORER

Ha wactete f=fmap, COOTBETCTBYIOILEH NapasnTHOH HACTPOIiKe pe-
celeKTopa, BeauunHa Xgx B Boipakedun (4.173) paBua nyaw. B atom
cnyyae KO3QpUBHEHT Nepefayd Mo Nodaw

4.176)

g f=f|mp
Has onpepesenvis fuap Mpoamanusupyem ypabmeHue

X m2 mz\ .
,,,‘=l—~«—2—(1~—J'c3P)—f—_(;uf’MCM P( ey — 1| =0

BX
Pemas oruocurennio ®, HAXGJIHUM

®,, = . Dpx (I 4 a4+ B) [ 7 dag (1 + %) (1—#%) |
e V=R ‘/ 2 l*]/ = (1 4 ag + B2 j
oy
A ==
0 wsx
b= Co (Lo 4 Lo+ 28) | (4.177)
CEB
_CK+CBK
YT )




Ha npakrnke oo 1, <1 u y<1. 310 noseonser BHIPameny;
@1, 17 TPEACTABHTL B BULE:

o, =0, )/ 21

1+ a.—i—ﬁ

Wy = Vlmax V1Fatp

Has cxembl ¢ marautaoil cBaAsblo (Cep=00) B=y=0. B 3710y ey

BX y
]/1 — xi“ = {onap
—4acrora napasutholt mactpoiiku. Mojacrapass B (4.174) K.
YEHHE @17 = Wgap, MORYUHM BbIPAKEHHE, XapaKTepuaymoulee sddexmy,
HOCTb HPECE/NeKTOpAa ¢ MATHHTHOR CBA3bI0 HA YacTOTe Iapasmiygy

Uae wr=@ry — paﬁoqaﬂ YACTOTa MpecesiekTopa wry =

HacCTPOfIKH;
@2
. S ' 2
L Wpy
= (1= b )/ La : (4179
Wpxlen ( @, — i
R 1=
BX o fnap
npH Cep=00
ol : EE
B GonbUIHHCTEE cayuaes ——-g 1 , TOrja i
wl, : I3
(1— x) VL“ ] e
Kpn = Ax . (4,180)
Wpxicy 6
B VI—8 73 | 1oy
npH Cep=co
w2
H -l
g

Orciofa BHEHO, UTO ORHMH H3 METOAOB SopbBEl ¢ mapazuTibii K-
BaJoM — yBelHueHHe xoaduUBeHTa CBASK Mexay ofmMoTkami PEP
DUTOBON aBTeHHBl Tlpu k—1 Kga—0.

s onpeieneHus OTHOCHTENLROTO Ocdabaenus curpana fa 4ac1e
T€ fuap{Ymx)} BOCHOMB3YyEMcs BulpamenHeMm (4, 33) nnsa Koaqnpmuema
nepefauy MOJNE3HOro CHrHAla Ha [e30HAHCHOH 4acToTe fpes:

i X
K — K Cch
EPE ™ "00A FLg | Fpes:
C yvueroM (4.34) ero MOKHO HOPHBECTH K BHUAY

o
Kt pes = KQ iy ( S )/
fpea

AF pabodaa AoGpPOTHOCTDL KORTYpa. l

(4.180)

fpes ©

rieQ =

126

a9 npeceﬂemopa ¢ MarsuTHGH CBA3BIO (CCB-uoo) wes =0, TOTHA

e xR
lel!ﬂ KEI'I h"fnap 1—x RBx map

Tak KaK [eliCTBYIOWast BHICOTA AHTEHHBl fix==m, TO ¢ YYeTOM

(4.178) nmeed
Ak fpes — fpﬁ

= fl’fi Vi
hxfnap IPcl:lap f BX

— K2,

Tloacrasasa B (4.182), MOAYIUM OKOHUATeJbHOE BRIpakeHHe AAA
ponpdHEEl OTHOCHTENBHOTO 3aTyXanus B MAPA3HTHOM XaHale AJA
AeKTOpa € MATHHTHON CBR3bIO:

B-‘(LCB 63
Yo =% (1 + %) Qa, f;es [ +

o | Rex  (1— w22

npece

} . (4.183)
fnap

4.6.3. 3atyXaHHde HA YacToTe 3€PRANLHOTO KaHANA

3aTyxanue B 3ePKATbHOM KaHaje Yipw B CXEMEe Npecenextopa ¢
KoMOUHUDOBAHKONR CBA3BID ONpPeAeNAeTcsl OTHOILEHHEM BHIpasKeHni
(4172} n 4181) OPE 3HAUEHHH © = @uepn= 0pes+ 20m. PacdeTHble
QOpMyAbi MOTYT OHITh CYIIECTBEHHO YHPOWEHBl A4S CXeM ¢ HIICTO
MATHHTHOH B BHYTPHEMKOCTHOH CBA3DBI.

Csesa ¢ maznutnod c8ss0i0 (Cep=00). DpDEKTHBHOCTE npece-
JEKTOp2 N7 3€PKAJBHOTO KaHala ONPEAedAeTess U3 BhRIPaMEeHRA
(4.174). Oggnaxo ApH faep,.-;‘:fnap OHO CYIECTBEHHO ynponiaercs, Ta¥
Kax BTOPLIM cJAaraeMblM 3HAMEHATENd, YYHTHIBAIOWMHM NOTEPH B fpe-
CEIEKTOPE Ha YaCTOTE 3€PKANBLHOrG Kanana, MOXHO npeHebpeub.

Torna Bumpamenue nna Kguexp NPHHEMAET BAX

e (17 #P) l/'“ | 4.184)
K epe = o | (2
L4 (=P |
BX i IEPR
Yunrthizag {4.181) npu wes=0, nojyuaem : :
| 14+ il {1 2P
— K
| g KEPes =Q fpes BX —_~
epH T %fpes F 1 -
Esepx 3epK —_—p
K j’3&1.’!:«:
~ Fpes@pes (4 185)

1
fsepx (_K“‘ - Paopx) .
. : 129
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OTcioRa BHAHO, YTO VA KAXAOH MaCTOTHl Weep CYMECTBYRT 7y,

1
3HauYeHHe K= , NpH KOTOpOM oodaBAeHHe 3epKaJdbHOTO KaHaﬂa

0pK
GeckoneuHo BeNHKO (Yeepx=oc). Halmem 3Ty 4YacTOTHYIO 3amyey,

MOCTh.
Coraactio (4.173) napaMeTp Psepx paBeH:

2 2
p o G Weers .
sepR 7T 2 g 2 2
sepx oy Wgepx — wpe&
2 2
K= 1 . msepx - mpes
Piepy mgepx

[TOACTABAAN Waepx= @pes+ Zoogm, NOAYHAEM
Fpes

14 == o
K= T {4.186)

(o)

‘Jra 3ABHCHMOCTb, NMOCTpOeHHAs  Ansd THIOBOLO 3HA4EHHA fna=
=465 k24, NpHBeAeHAa HA DHC 4.20. Kpupas MO3BOJAET AJs KaXIOTO

»

T |
» ~{ T '1
08
o7 }

a6
05 .

04 A\
03 AN

02

01 - ]
r

| 1 I | 1l L Ll 1
47 @0z 03 64 g6 OBf 05 T3 4 56 6 1g ¥ 30 Fy

Pue. 4.20. YacroTHas XapaKTepHCTHEA Kos(hdRIHERTA CBA-
3 meXny oSMOTEAMHA ¢eppuTOBOil AHTEHHH TPH Youe= o0

péGOqero [IHANA30HA YACTOT OMPEeNleJIuTSH fpelebl u3MeHeHH
(HUNERTA CBA3H, NPU ORHOM W3 NPOMEKYTOUKEIX 3BadeRHn K

130

Tipus

5> MAKC MEPH 1+G'MI|H bMaxc""'b“HH

o o L

gnenne B 3EPKATLHOM KaHANe Yoepx CTAHOBUTCA GECKOHEUHO GOMb-

i'l'l::;_ Has AHANAa30HOE JAB, ¢B H KB 3TH B3HA4YEHHA CcJeAYIOUlHe:
2y an{150--408 wey) K=0,9--098;

5051600 xey) K=0,6-:-0,85;
o §§E4+15 Mey) K=0,1--0,35.
Bo03MOKHOCT PETYAHPOBAHHS Yaepie H3MEHEHHEM K NO3BOMAET BHI-
paBHATY snaueHuf Ysepr HA Kpasix HHanmascHa.
PaccMOTPUM METOLHKY pacuera k¥ NAs 3TOTO cayyas. Bripamerue
(4.185) MOMHO npeoGpasoBaTh:

1 1+e¢ (1 o
jrom— —_— — l .
Ysepl( o prea ( P 1 _}_2(1) s (4187)
e a=l2
o 2fng

[lp# PaBHBIX 3HAYEHHAX Yeepx HA KPAfiX AHANA3IOHA BRYTPH HHTED-

' pana [man--fraxe HMEETCA UACTOTA fen, NP KOTOPOH Yoepu=00. B oTOM

cayqae MOXMHO HANHCATD:

_l.ﬁ-!ﬂﬂ(‘“‘l——,l — MEH )= (1'1"0'51&[«:) (L-——-l—a.i
QpZann \ K 14 20yus Qe Fiake \ « 1 4 20320
(4.188)
rAe Frmy = %‘;f 3 Apaxe — fg}ﬂ .
i e
Pewas OTHOCHTEABHO K, HAXOLHM:
' — 14-a
V4 a (1 -+ bynp) 4~ buare
— f\a
A Ffuam (1 4 Cpanee)
b = anzmn
Wi —
1
4+ zauun ) (4.190)
— @ raxe
ake _—Id“mmc
Pa
cray[of::g ?,F npousBoautea no ¢-ie (4.50). 3Hauenue fo, cooTBeT-

sepr== <O , ONpPEJENALTCA BBIPAXKEHHEM
2 ——
fmz%l(lnx+L/1—x). (4.191)
I
é’;e TaKOM BHIGOpE K YaCTOTHAA XAPAKTEPUCTHKA Ygepx HMEET BH,
HHbIft Ha puc, 4.21, npn sToM

G 1+a
Ysepmomm = Y%DIW an LLL +

. (4.192)
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B 3akMoueHHe OTMETHM, YTO fIPECeJeKTop < (QEePPHTOBOM gy,
HOil 3aMedaTeNieH TeM, HTO NOZBOJAET pacyer Ko3bdHUHeHTa cgy
HOAYKHATL TPeGCBAHHIO TOJAYYeHUA ONTHMAJIBHOI XapaKTepHcThy

. daBJenHs 3epKaabHON MOMEXH u

Tsep } H BACAMO OT 3TOr0 BEIODATH BeAHUuny Hy,

! AVKTHBHOCTH KATYWKH CBA3SH Ly, Hex,

As 13 HEOOXOAMMON TOMOCH WM My,

MalbHOTO KOPPGHUUHEHTA HIYMA Tipeg,
JIEKTOpa.

Cxema ¢ 8HYTPUEMKOCTHOW 833y,
Buipaxkenne Aast KOIQOULUEHTA pepy,
flayi Ha 4acTOTe 3€PKANBHOIO Kamay,
KE zep lTonydaerest 13 {4.175) npy sy,
YeHHH

A 5

Hegy,

Fean oo Pugwe
Puc, 4.25. Bup sacrorHoft
XaPAKTEPHCTHKH TPH pa-
BEHCTBE 3HAUEHHI Yan HA

Kpagx AMAMazoHa

@ = Byepy == Opes T 207y

ITpu 3ToM, 3HAUEHUE wpes OTPETLAstercy
H3 BHIDaMKeHUd :

1
1 —@peC L, ——— )= (.
mpe3 -] (mpes iy (Dpe‘g CK )
Bsenst wpex B (4.175), moayuum -
KE fll( Waepy

38PK / . o [l 2

. px — Wpea Ty -
/ 2 2 NE Klcn
LiCes l—' (Waepu ﬁ)pes) + 4 ( waepxcc;aRnx e

Henonnsya (4.52) nna kosdduukenta nepefaun foaeésdoro CHrid
Aa, IOJAyunMm

KEP&.3 4 fra

foes 4 Fou
Ysepa: = K ﬁ(

fpea + 2fay )l b t{o),

3EPK

riae

1 : ' 1

t(0)= 1+ .
[4@nq (@pes + One) LCoslt  [{Opes + 20ny) CeaRax sepxl’

B OdonpwinHcTBe cayuaeB o) <1, BBHAY uero

4 frm fpea"i‘fnq (4_193)
AF foa -t 2fna
1) e‘
Tak KaK B cxeMme ¢ BHYTPHEMKOCTHOI ¢BA3bIO pabovas nonoca 1P
CEMEKTOPA C MACTOTON M3MEHSIeTCs HE3HAUMUTENbHO (CM. TAOM, 4“!“1?‘
3 Bolpawenusa (4.193) caeayer, uTo XapaKTepHCTHEA noﬂaﬁﬂdﬂﬂ,
3ePKALHON MOMeXH OTJMYAETCH 3HAUYHTENbLHBIM YacTOTHEIM MOCTO
cTBOM B Tipeaenax 1,552 46 anaa KamIoro nojAuanazona qacTO’T-v{
[na mpecenekTopos, BO3OYKAAEMBIX 3MeKTPHUECKOM aHTEHHO;b
KOTOPhiX KATYWKH KOHTYPa W CBsis# He 061anaor npueMHbIMI ¢
132 '

Yaepx ==

r RachiR ol LU )

Aing.,

AV YT AR R ST AT

a4 JefCTBYIOWIAN BLCOTA AHTEHHbI R He 3aBHCHT OT YacToTh,

cTBaM:EicTB}-louj,He GopMy bl 3dTYXaHHA MEIUaloWiX CHIHAJMOB HMEIT
c00TBe* ) .
gl L —
khbP V ii_-—c—‘-a—
KEH = -'-f;h_—-‘-‘._——-'—'.___.i_- M (4_194)
a) A1A DPECRJERTOpd ¢ MaruaTiol cBA3EID (Cep= 0o}
(!)2 fﬁ) xL FE—— 6;-
. EH . 3 B CB 1"""&‘ + p ) . ‘1
}"gstfpes 1 (JJQ (1 h) ( Ry l/ 1 — &2} fpap’ (4 95)
Bx
| [pes
T Foy f.'?iepx 2p . 1
YSBP'K:preg(__"_TF_pea 2 1 — 2 (1-—#%Pepd) |; (4.196)
Ll + -—“) BX
24
B) AA7 [PeCeNenTopa ¢ BHYTPHEMKOCTHOH CBA3BIO
4 s fan
Yaep1<—4 ﬁ (l + fpes)
(4.197)
fD33
AF= =
@ Jpea

46,4, YactoTHaa 3aBACHMOCTE 3ATYXAHUA MEWAOHILTO CHTHANA
B AEYIKOHTYDHOM LOpeceseKTope

Nas IBYXKOHTYpKOro fpeceaexkropa (puc. 4.13) Oblio NoOJYueHO
Bupaxenne (4.107; xosdduuHenta nepesayd MO HOJIO:
hXeo 1Q

KE = .
O Ly Y (T—p— X3 4 4qeX?
Mpr 310M na ocnosanpy (4.116) n (4.117) maxcumyM GYHRUHA
E OOp2fenserca sHauedlleM OapaMerpa n:

(4.198)

-3) - hX;B 11.5?. ] .
KEHaxc . Lﬂ L (14 1%) | 9pey (4.199)
gy % g "rirp
K Sy — L L — 4.200)
KEMaxc - L(i) LQQ 'f—liw @pea + ( .
fipa %G - K

B coorsercrmun ¢ (4.102) u (4.105)

Xca.pes _ Wpea |
Xea w 7
Npes  Qpea

! q
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Takum ofpasoM, Ana ABYX oOaacrel HSMEHEHHA 1), Pachong
HBIX HEMe W BEIIE FPAHHYHOTO 3HAYEHHS T)rp, HACTOTHBIE Xapayent
CTHKH KO3¢bileHTa Nepeladd N0 MOMI0 XapaKTepHIyoTey eneqnt
IIHMH YpaBHeRHSAMH: ~

Koo _ Qpes VI #08—X3) + 4g2X3

Yy =—7= — 3 4 901

ANS v < irp
y = Ko _ Qo YIFTE= T
Ky @ HVisw—al &)

RAR 0 2 Yep

3aryxaHue JAAS Y2CTOTEL 3¢PKA/bHOrC KaHa/a Yoepr OTPedensen
A3 3THX BbipaKeHHH NPH 3HRUYCHHAX 1), X, g, Q AnA 9aCTOTHl aepy.

Jlasg OB U CB AHANA30HOB, TIe B OCHOBHOM M HCNOAb3YETCH Ay:.
KOHTYPHbIfl [PECeNeKTOp, CMPABEAMHBLl HEPABEHCTBA:

1+ 7 <€ X3
4g° << X2,

YTO NO3BOAAST BHIpaXKeHHs OAd 4acTOTh SEpKa.ﬂbHOﬁ NMOMexXH B 5TH:
AHAna30HAX NpPEeACTaBHTL B BHAC

Y pepx = frv footlo Qo ]s -, (4.9
fpcs fpes 4+ 2fny V 14 “ges
A N < Yiep
(f‘fﬂ fl)es ”'I“ fnll apes)a
Viepr = Fpes fpeﬁ_an (42041
2pes VI + ‘]geg - qgea
AR ) 2 rp

npe
3aMeTHM, UTO BHPAKEHHs CDpaBelJIHBLL AJS nayxgomypﬂofgmppoﬂ
cenekTopa, B030YKILa€MOTO 3AEKTPHYECKOH AHTEHHOM, o K
on

6&)_

Bl
[lpi HCNONL3OBREHH JeppPUTOBOK aHTEHHDI no.ﬂyqaerca‘ﬂO"ﬁgw
TeJbHOE 3aTyXaHHe 3epKaJbHOI MOMeXH ApH Brbope aHaveHH?! g
(bHUMEHTA CBASH MEXIY MEPBBIM H BTOPHIM KOHTYypaMH rlpeceTo
M KATYIHKOI CBAI3H €O BTOPHIM KOHTYPOM B COOTBETCTBHH C Me
pacuera, H3JMOKEHHON B pasi. 4.6.3. i

pocer | | |

eIV
R

RE e

L T e A AR TR T ST e L I

47 yyBCTBATEJIBHOCTD 110 11010 DPHEMHHKA AM

47.1. Obuiiee BHPANCHNE Aud YYECTEHTEJALHOCTH NPHEMEMKA

qucTBHTe.ﬂbHOCTb NPHEMHHKA N0 MO0 XaPAKTEPUIYETCs BENHUH-

. panpsKeHHOCTH T0AA E, C0312BAEMOA B MeCTe NMpHEMa CTaHIapT-
OHMonyJIHPOBaHHHM CHFHANOM, KOTOpHIfi pasBuBaeT B MPHEMHHUKE,

TpoeHHOM Ha YacTOTY CHTHA/Aa, CTaHZAPTHYH BHIXOAKYIO MOL[HOCTD
Hac 3aldHHOM OTHOILGHHH CHTHaJ/lIyM. B pamHoBellaHWW HJAS 3ITHX
! zepennﬁ NoJb3YIOTCA CACAYIOMHMH CTAHAAPTHHIMA BeJIAUHHAMH!
MY aMIAUTYLHOMOMYAEPOBAHHBIR CHTHAN — rIyOMHA MOAYJALHK
gecylest m=0,3 1 4acToTa MOAyAAuHH F=400 win 1000 ey,

P ecTaBmapTHas H3MEPHTENbHAR MOWHMOCTh Por=050 M8T fas npH-
@MHHKOB C BEIXOAHOHK MOIIHOCTBIO Ppuz>= 1560 M8T B Pgp=D mMarT Ansn
npreMinKoB ¢ Poux <130 uer:

__ oTHolWIeuHe cirraf/uiym — 20 86,

/las pacdyeTa YyBCTBATEJBHCCTH NPUEMHHKOB YAOGHO MOAb30BATH-
cq rnoHgTHeM KO3HUHEHTa UIyMa TpHeMHHKa Npp, KOTOpPHI ompe-
JedseTcl OTHOLICHHEM MOIIHOCTH LIYMA, H3MePeHHOH Ha BHIXOAE WMpH-
eMHHKA, K MOWHOCTH MyMa, KoTcpas Goina OW Ha BBIXOZAE, eClH Obi
TenAoBON 1YM, OOYCAOBACHHBIA AKTHBHOH COCTABJAAIONEH CONPOTHB-
NeHHS HCTOUHHKA CHTHA/Aa, Obil eAHHCTBEHHBIM HCTOYHHKOM IIyMa B
ApHeMHHKe:

Ny— 1 g Ny—1 ¢
Np=Ny 2= S B® L [25],
e ! Kpw @ KpiKps @ [
rae Ny, No ..., Kpy, Kpa ... Gu G2...— cOOTBeTCTBEHHO KO3(HIM-

CHTL IYMa, YCHJIEHHsA MO MOMIHOCTH H HECOTNAaCOBAHHOCTH HAarpyaKu
IPAH3HCTOPA < KOHTYPOM CBA3H B NMEPROM, BTOPOM H T. . KacKajaax.
8K K2 B paccMaTPHBAEMBIX AB, CB M KB JHANA30HAX KO3(dHUHeHT
YCiAeHns kKacKkafa ¥BY (unm npeoBpasoBaTesii) Ha COBPEMEHHBIX
:paﬂancropax AOCTAaTOYHO BeJWK, AOOYCTHMO fipeHeBpeun ImyMaMu
BE:’X Kackanom, xpome nepBoro, M NpHEATL Np=~Ni. B sToMm caydae
P2XeHKe st Nyp MOKHO MPEACTABHTb B BHAE
(7]
Pm /a
an = _"pc ,
(&)
re 5% Po
el p H — COOTBETCTBEHHO OTHOIICHHSt CHUTHAJ/NIYM
Hy 3a)ln{]HA P /ox

MaxX aHTeHHHM W Hg BXOZe NEpBOfM CTYNMEeHH YCHJEHHS.
OTCIOna .

PN Em
P ue  WT B, Nup
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OTROLIEHHS C‘HI‘H&J’I!].HYM Ha BRIXOLE HDHEMHHKa
P, E2h2m? .
(pm )m— AT Afry Nop ° *

[he /M — HBJAEKC MOMYJSUMAH AM gonebanng,
i+ — nocrodanHaa DoabuMaHa, papHasi 1,37 - 1072 0o/ K
7 _ a6eontovaa vemmeparypa B K (a0 T=203K, &1
=400+ 102 Jdoc); ' =
Af — mnpuHa 3 QeKTHBHOR [OJ0CH WIyMa, B3ATAsA KaKk pe
[masi M3 ABYX CAEAYIOUMX BENHURI {14]: yaBoeHHoi mﬂﬂ"‘
QI TOJIOCH TOCIe ASTEKTHPOBaHis ¥ HIHpHHEL noJmcmp:("
ACTEKTHPOBAKUA.
YyBCTBHTEABROCTD E, cooTBeTcTByWOLlas 3aAaHHOMY
CHTHAM/IIYM Ha BBIXOZE, ONpENendeTch U3 BhipajKeHHnA

P v( P, )‘ V 4T Afry Nup
- P foux mh !

OTHOII ey

3anapasch (%—) = 90 86, m=0,3, NOACTABJAAA IHAUCHUSA kT 1
EHX : .

w
REIpAKAS BCE MHOMHATENH B yaoGHBY eldHHLAX H3MEPEHHHA, N0y

pacuetHylo (opmyny Al npeAeipHO LOCTHAHMON YYBCTBHTEIBROCTS -

npHeMHUKA:

4.2 3 ————
Ejuey = B V rA{xox) I'Af(.-ceu) NHP'
™ (4em)
jlaa npHeMHHKa C MATHHTHON AHTEHHON 5TO Bhlpaxedie MpHAk
MaeT BHI E

1 /
Efuoy = — /) 2Duew 4209
(ff) 37 umy T L, (yamy Moo (4.

rie La B Qa— HHAYKTHBHOCTE wexarpykenHas A0GPOTHOCTD mar

HHUTHON aHTesHbl. )
Tak xak AclicTBVIOWLasi BBICOTA h==}, To u3 (4.206) cnreryeh um

IpH YCAOBHH nocTosHeTBa ACGPOTHOCTH Qs 4 xoxpduuHeHTa iy

d aN -
(_%% = —;f—" = o) wacToTHAas 3ABHCHMOCTb UYBCTBHTENHHOCTH npuet
qHKa C MArHMTHOR ABTeHHOW NORUHHACTCA 3aKOHY

Vi

¢ poctol %
yaTHoi an™® i
caenye?”

TTpaKTHYECKH S1apAMETPLL Qs H Npp yXYAIDAOTCA
CTOTHI, BBHAY 4€ro 4yBCTBHTENBHOCTD HPHEMBHKOB C Mar
HOf H3MEHSAETCA ¢ YACTOTOH agaynTeApHO cnafee, HeM 3TO
BLipAKEHHA (4.207).

OnpefeEM KO3QOHIHSHT WIyMa npHeMHBKa Npp 417

ol
exoToP
nanfiofee XApaKTePHBIX CXeM TPecesieKTOpoB.
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(4.905

492 KoapdHUIMEnT NIyMa MPHEMHUKOB ¢ OXHOKOHTYPHEIMY
H IBYXKOHTYPHBIMH TNpeceyIeKTOPaMH

paccMOTPHM paubosee OOUIKIL criyuall — ABYXKOHTYDHBIH Hpece-
LeKTOP> po30yKAaeMbIH BHeLell anTeHHOR ¢ HMAeflaHcoM Za==rs-+
A€k Yy meficTBYIOLIEH BLICOTOMU h (puc. 4.15). Tok BTOPOTO KOHTYPA

[;;H Apee.n;ma}{ce corfacio (4.102)
! _ EAhm V %
206 = "1 Tup) (4.208)
rae
Ry=Ry+ ABRs (4.209)

__ axTuBHOE CONPOTHBACHHE NEPBOTO kodrypa, o6ycaopienHoe cob-
CTREHHBIME [TOTEPAMH {Rix) ¥ BEOCUMbBIMA U3 LleflHl 2HTEHHB (ARA);

_ aTnBuOE COTPOTHBJIENHE BTOPOLO KOHTYPA € YHETOM noTePb, BHO-
cHuMBIX W3 LeH TPam3HCTOpa (AR);
1) — napaMeTp cBASH HBYX KGHTYPOB, ONpefeNAeMEIll BBIp2KEHUeM

(4.105):

Ky WELZ
T = k2% QQy= -—‘;Tﬁ . (4.211)
15hg
B ceoto ouepeasn, coraacko (4.12)
. AR, =Ar,+4n (4.212)
Ar,=r, @ (4.213)

— BHOCHMBle FOTepH, OOYCJAOB/MEHHLiE aKTHBHOH COCTABISIONIEH 74

3KBHBAMEHTa aHTEHHDI;

~= COCTABJAI o e o
Yype. BHsBaH:éiﬂhlquuBammaa A3MeHeHHe MOTeph B NEPBOM KOH-
(pnc. 415}, VHTHPOBAHHEM €I0 OTBOJA MMNCAAHCOM AHTECHHBI
&?i-_ ﬁgﬁ?ﬂmem rpatchopMauuy HANPSXKEHHS B AHTEHHE;
aer IeHRasi HAeHCTRYIOLlas BBICOTA.
He a u Ah onpegensiorcst u3 (4.6) (4.17):

X
a= .
o (4.215)
Mo AR = ah. (4.216)
ACTaBnan (4.209)—(4.211) B (4.208), monyusm
.
I = 2 1
2pes Ré-.]-'- AR, (42 Ty
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rae
= R,
s= Ednn )/ R 421y
' K?g ®? ‘LE ’
Ry = Ryt R (4.21g)

Ofwas WyMOBas cxeMa, C y4eTOM MPUBEAEHHOTO KO BTOPOMY o
Typy 2KBHBAJEHTHOrO TeHepaTopa NIyMOB TPAHSHCTOPA, NOKasaxa :a
R, Vi h puc. 4.22. Tlosbaysce 3TOHU CXeMOH. Hammuey
pEIpaKenne AN KoIQPUUACHTA LIyMa Tpay.
3UCTOPA:

¢ 2 /2
@g urp N UmRé + Um.'l‘D
™ . ’ (4.200)
Pue. 422, Ofman wymo- wRy

paf cxeMa JBYXKORTYpPHO-

r0 MpeceneKTopa oTcioda

’ 2
Vaomp = (Nrp“"l)UmR; . (4.22)
C Apyrofi CTOPOHB, X03((UIFEHT WYyMa NPHEMHHK2
( EANQ )ﬂ
N UmarA
w s
E,
UmRé + U"“‘Tp
Tloc/ie TONCTAHOBKH COOTBETCTBYIOUIRX 3HaueHHi:
- ) Npp = NTIPECNT])! (4'22?}
19
| Ary + 81
A mi2 O
— ko3(Q¢UUNEHT IIYyMa INPECeNeKTOpa. B
OHOKOHTYDHBIT npeceyekTop (pHC. 4,1y MOWKHO pacematpisl,

KaK TpeAebHBIH CaAydafi JABYXKOHTYPHOTO npecenekrtopa ¢ 09 c,ﬂ"
LHEHTOM CBA3Y MEXIY KOHTYpaMH Xp==1 Qon= oo, Has STOES, '
wan Kod(QPHUHEHT 1UyMa HAXOJHTCH HENOCPEACTBEHHO U3 (4.225)-

Ry 4 A 1 20
Nopee = 1+ __167-[;_-'1_ . ¢

. s op e
TAf ABYXKOHTYDHOrO IpecefeKTopa ¢ MarHHTHOM anreqnofl B

BOM KOHTYPE COOTBETCTBYIOIIRE aHAuCHAA CAeAYIHE:
138

1
Nppee=1+—5-=1+4

2 hH2 *
Mxx Kyg Oy

{4.225)

rae Txx —[apaMeTp CBASK MEXKAY KOHRTYPaMH B peXHMe XO0J0CTOro

xofaa.
[lonyyenHbie PacyerTHble GopMyabl ANA Kod(pGHINEHTa yMma pac-
(yOTPERHEIX CXEM MPeceneKkTopos Nupee cBefiensl B Taba. 4.2.

Ta6auna 4.2

Onso-
KOH*
Cremn | TYPY OnHOKOATYpHAR
npece | HEAC JIBYXKORTYpHAA I pyXKORTYPHAA ¢ BhCIIHER
sexropa | :ram:?n e “e_[(“:;g. 1"{;’“““ ¢ MareguTHON axreRHod anTeHHOA (pue. 4.15)
AHTeH:
Hofl
Koad-
- R 4+ &n
. 14— 14
ey Rix + A 1 Ara
wampe-| 1 1.4 lt o els | I —5——
cenex- Arq k2 @ Ary + An
Nmpe Rix
Npec + 2 _QZ
— Kig %k

4.7.3. Kospunuenr myma MHOrGIMANABOHHON AHTEHHHI
¢ o0IMM HCTOMHHKOM ROI0Y:RAeHBA

MHEH:;‘?;M BHIpaeHus Nnpee Adas MHOTGAHANA30HHON aHTEHHBl ¢ 00-
P, 39 VOHTeeM, B KOTOPOH HCHMOMB3YIOTCA CXeMbl COTAACOBAHHSA
ron {cMm. pasz. 3.6.4).
321q, 6“ C nocAeAOBATEAbHBIM 1t NADAAAEALHOIM TpumMMeposm (puc.
Npenens, Aas cxemn puc., 3.21a KosbduLUwedT WyMa npecenexkropa
SeTCH M3 BEIpAKEHHR

® Lp
Nopee = Rt Ra Ko Q ( I« :
N Ry o mQLA - Qmp ( L, 1)' (4.226)
A
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-—-m"a-qn_ I

ffe Lyo=La-Lop— REAYKTHBHOCTb KOHTYPA. AHANOTHSHO npay,

ae Eas cxesbl puc. 3216

Q L
J_anec'——'l -1——@?%(-1‘3—*1),
rie
[ S 2
Lyt Lep

BLINOJIHATCS  YCAORHA!
L= Lm :
My=L,+M.;
Lyy=L,+t L+ 2M, = L.

spaka M. U3 3THX COOTHOILGHHI TOJIyJaeM:

a) M;<0
e M Memtl Dy
AV Liakaa na
npu |K— 1
—
n, = Lj: ;
—V1+n2+2x|n~ _L_;L——
n, = z & e = L.
6) M, >0
ledlne—1 .
K, = HTA =1,
npu [, =1
L
ne=V 1=

[ —
n, =11 T nE—2[xlns.

Onana ofeux CXem Nupec ornpefenaercs M3 BhIpaXKeHns
sToOM 3HaueHne Ari
140

Cxembl € COZAQCHIOUUM 4ETHLPEXNOAIOCHUKOM (puc. 3.21 &, 2). Naq
foNyderds pacyeTHBIX bopmyad Nmpee TPH TpaHcHOPMATOPHOH {pue
3.21 8) n apToTpancGopMaTopRofl (puc. 3.21 2} CBA3K MarRUTHOR an
TeHHBl ¢ KOHTYPOM PacCMOTPHM YCJIOBHA SKBUBAJEHTHOCTH 3THX ABYX
cxed. B pabore [156] nokasano, uTO obe cxeMbl IKBHBANEHTHLL, ecay

(Mupexcs «T» B «A» o3HadaioT PHHAAAEHKHOCT 3AEMERTOB K TPAKC- |
dbopmMaTOpHOIl N aBTOTpaHchHOPMATOPHOM cxeMaM.) B 3aBHCHMOCTH OT |

V’f e e

I k¢ aBTOTPARCHOPMATOPHOR CXEMBL

Ar, = (85— 20,) (oM. shpamende (4.214));

(4‘227) 1K, 1y .
ay=—T7p (4.230)
LA
P = ol
6) 41A TpancOPMATOPHOH  CXEMBI
Ary=ra?;
L Kl
&= T p LP (4.231)
[locTaBassa 5TH SHAUEHHs MOTEPL B (4.224), noayvuM
Qy L« Q 2
P‘; — 1 __.A_ ._A— 1 — e
N aBTOTPAHCHOPMATOPHOI CXeMbI,
Qu [P i .
Nipee™= 1 - .
pee qu ‘V Qx"ci ‘!_ QI:\ (4 233)

(4.228
L5t TpaHchOpPMATOPHOA CXeMBl.

o nﬁ})]:tattl):'rnman‘bﬂom agaveHnu P=Pogr, QYHKUHH Nnpec MHHHMAAD-
. An AHTHYECKO® BoIpaXKeHHe ,’I.Flﬂupom- B cayuae asroTpaHcdopma-
PHOM CXeMbt He MOMKeT OBTh HaflleHo BBHAY TPaHCUEHACHTHOCTH
YPaBHeHNA NDPOM3BOLHOI Wnpee
aP

CKOe
v DellleHHe A STOTFO CAYYas 110KA3ano, 4T0 Ponr OAH3KO K 3Ha-
HHl0  Poge=1,25. .

Tpousseennoe rpadoanandTHye-

Has tpancdopmartopuol cxemst:

_ ONppee  Qy P2—1 Qs
(4.229) B = wg, B o
o Po.=V 1+ (4.234)
g.904). TP
( = %QK . (4.235)
- 1 .
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Moacraeassa (4.234) 8 (4.233), noayduM BHpaReHHe s muyy.
MAABHOTO Ko3((HuHeHTa IMyMa MPeceseKTopa:

2Q TR,
anecman=1+ an(l =+ b+ %) - (4.236)

Vipn Qu—r o0 Napee—>1. latst pacuera ynobuee nonwoaa%ca Cbopuy.
JOH

Q
Nupee=1 + 59 (), (4.237)
L ! L uc. 4.2
rae §(r) =7+ m+ VTS npeAcTaBjieda Ha PHC 3.

[1pupasHusas APYT APYry BblpaiKeHU# (4.236) u (4.226), Moxmuo
HafiTH TPARKYHLIE 3HAUCHHA [ApaMeTpOB COMIACYIOMIHX HETHIpEXmo-
fMocHBKOB me # T {puc. 3.21), MIYMOBHIE cBOMCTBA KOTOPBIX OXUha-

KOBbL!

m = 2 (14 VTF7), (4.23)
E Qrp T
rne m; = —%— l— gaa cxempl coraacosaHds {pHC. 3.21a);

m;, = -2 — | — A1A CXCMBHI (puc. 3.216).

3asHcHMOCTh (4.238) mpuBejena Ha pHC. 4,24, Tloxb3yaco 3T0i 32-
BHCHMOCTBIO, MOMKHO TPH H3BECTHDIX 3HAUCHHAX KOHCTPYKTHBHHX 00-

Yl

)
£l
1
[
P

UT'J'LI'L'{‘T=£%:Q:5 f‘ . R é%

10.
Pre. 4.24. $ynrous, onpened

fEs TPAHHYHBE 3Havetid gﬂgi'

MeTpOB coraacyloinx T I:ny-

HOOCHHKOB ¢ OLMHAKOBSINH
MOBEIMH cROWCTBAMH

Puc. 4.23, ©yHKUHA, OMpeLeto-

was xoa(duuMenT LIyMa Tnpe-

e/leK rOpa, BHMOJHEHHOr0 o CXe-
mam 3218, 2

af
POTHYCTEl COTAACYIOLMUE HETHIPEXTIOAOCHUKOB H HHJEL};KMBHHO;TFH1 oel
TeHHBl ¥ KOHTypa ONpeAe/iuTh, Kakas H3 CXeM COFﬂaCOBqueHH
MeHbmHi Ko3(pduImeHT nyma, Tak, ecad peasbHoe 3Ha4 Cay®
GoJbIe TPAHHYHOrO BHAUEHHA Mz, OMPEJENseMOro 3 pﬂg.om-ﬁy e
WIMMH WYMOBBIMH CBOACTBAMH 00/aialoT CXEMs, HC s o
TpaHcOPMATOPHYI0 HAH ABTOTPAHCHOPMATOPHYIO Cﬁﬂagbl A Har
AHTEHHBI ¢ COTJACYIOLIHUM YETHIPEXMOJIOCHIKOM (puc. 3. s
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b VB> ()

SR R TR AT R R AR T T R T e e

o748, TPH SHAUERHAX M, MEHLINIX TPAHHUROTO, CXEMB C MOCAERO-
D eAbHbiM AN TADAANEJBHBIM TpuuMepoM (puc. 3.2lg, 6) xapax-
fepisyioTCA  MEHDBITHM  KOSQQHUUEHTOM yMa.

48, UYBCTBHTEJBHOCTD IO NOGJIO NPHEMHHKA 4M

Jlaa NpHEMHHKa UM, B KOTOpOM NapasHTHAad AMIJHTYOHAH MO-
AyRALHT QOJHOCTBIG YCTPaHeHa OTPaHWUHTeNeM M OTHOWIeHHe clr-
;U
jaa/wyM Ha BBIXOZE (-53) H3MeHAeTSsA NPONOPUHAGHAALHO OTHOLIE-
i W SERX

' v
w0 CArAan/uIym Ha BXOMe L—U~°—) , YYBCTBHTENLHOCTb U0 MO0 Of-
ur fBx

peﬂeﬂ AeTCcd H3 BBIpaMKeHHHA

D
E‘———ﬁ= Uﬂl)nux V4kTAfnqNRA
k b MV 3

Fle & — 3AC Hecylleil, BK/IIOUeHHasi MOCAEAOBATENbHO C 3K-
BHBAJICHTHEIM CONPOTHBJNCHUEM HCTOYHHKA Ra (3K-
BHBaJMEHTA aHTeHHH);

E-— HanpsXeHHOCTb NOJIA B MecTe MpHeMa,
h— pmeficTByWOINAa? BHCOTA AHTEHHHI
m— raybuHa MOLYJIALUY;

a--——-- u
Af;en_ BHIMI'DHUI 0O LIyMaM, JNaBaeMblli 4aCTOTHHIM H€-
HY

(4.239)

’#uaxc =

TEKTOPOM,;
Afgen— JeBHAlNA 4ACTOTHI;
AFgq — mupuna 3ddexTuBHON TOJOCH HPONYCKaHHA B
TPAKTe HH3KOH Y&CTOTHI;
Afpa — WHpUHa moJOCH B JHHeHOH YacTH NpHeMHHKa (A0
AeTeKTopa);
N — xosddunnedt wyma NIpHeMHUKA.
DBopmyna (4.239) cnpaBennuBa npH VCNOBHUH, €CAW HAa BXoae Xe-

TeKTOpa U_c == 2, r. e. xoraa obecneunBaercsa Boiurpoim . [lpu 3a-
™

Y,
.D.aHHOM (U__c) ' 3T0 PABHOCHALHO COﬁJ]l'OlIeHHIO HepaBeHCTEa
m J egx :

M Puars V' 3 < %(;”w )w

U UYBCTBUTCABHOCTE o NoMo Ha-
(77}

XOI[HTCH H3 (;)opmyﬂb‘.[ )
2V TET AJma N '
£o ZVAET AR, (4.240)

h
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T L A e e T L

wr "!"!"I‘“H] :

|
! =03, (Afpes)mare=50 xey. [pe 3tnx 3Haqem;nﬂx

VRA (KoM} A f e {2y} N.

AF

{xen)

E | e =96 h“" ==
(M ) (bt

IIpu paboTe OT MarHWTHOR AHTEHHBI

_ ~3 AFH'E{W) 1/ -
E( XK )“_0)76' 10 "—h_—_— |" (A FK Aiﬂ"l)(ﬁ“) L(_wc.eu} N!

- (s}

rae L — WHAYKTHEHOCTL AHTEHHH:
AF, =

— cOOCTBERHAS 110210Ca  AHTEHHHI;
K

 Qu— KOHCTPYKTHBHAA HOGPOTHOCTh AHTEHHEL

Hna oTedecTBeHHOro yKB Belliarus npuHmot(-yf—) =26 96
U Jamx ' m

(4.249)

Y PP T 11 TR K s e G AR e dr ekt m e KL s oy g s om e s R

rNABA NATARA

HENIU HMTAHMA YCUHJIHTEIAEU

4 *

5.1. BBEJEHHE

OfHa W3 OCROBHBIX XAPAKTEPHCTHK YCHAHTE/ILHONO KaCKala -—PpexuM
a60THl N0 MOCTOSIHHOMY TOKY, KOTOPWIH OMpefefsercd BeJHYHHAMH
«OAJEKTOPHOrO TOKA [y B Hanpaxenus xoanexTop-smurrep Uy, Kak
6pi10 MOKA3AHO B TA. 2, peiuM padoThl TPAH3HCTOPA 10 HOCTOSHHOMY
TOKy HAXOJRTCA B HEMOCPEACTBEHHON CBASH C €r0 YCHJIRTENbHHIMH
cgoficreami, TIpH 3TOM BeJNWUHHA KOJMJIEKTODHOTO TOKA CYIECTBEHHO
BAMSET WA NMapaMeTpH TPAaH3HCTOPOB, B TO BpeMs KAk BJHAHHE KOA-
JEKTOPHOTO HANPAKEHHs HAa YCHIMTebHbie MapaMeTphl NprOGOPOB, Ha-
unHadg ¢ Upe=0,5=1 8, HesHavHTeABHO.

HameHenue yoHAHTENIbHBIX NapaMeIpoB TPAH3IUCTOPOB, BLISBAHHOE
BO3MOJKHBIMHE OTKAOHEHHAMH KOJIJIEKTOPHOTO TOKA OT HOMHHAABHOTO 3HA-
YeHHsl, B CB0I0 Ouepefib, BHI3bIBaeT HeeNaTelbHble H3MeHeHHs Kade-
CTBEHHHIX foKasaTenell OTIAENbHBIX KACKAaZOB H BCero palHOIPHEM-
HHKa,

Ozrako pafounmit TOK KaK XapaKTepHCTHKA Kackafla AMEeT M ca-
MocToATeAbHOe 3HavyeHHe. JeficteATenbHo, paBounii TOK Kackajza of-
PEReNdeT BEAHYHHY «TOKA [OKOA» PANHOTIDHEMHHKA, a 3HAUHT, ¥ €ro
SKOHOMUMHOCTE («¢TCK MOKOA» — MapaMeTp, OTOBAapUBAeME TexHHYe-
CKHMM ycoBHAMU Ha paamronpueMmrHk). Kpome Toro, 8 HeKOTOpBIX
KaCkagax painonpueMuuka HeLONMYCTHMO® H3IMEHEHHe KOMIEKTOPHOTO
T0Ka NPHBOAMT K BHIXOAY VCH/AHTENBHBLIX NPHOOPOB H3 CTPOS,

_“id pexnm paboThl KacKafa BJHAIOT TEMIEPATYpa OKpPYKaIolleld
:Ig‘;ﬂe"': pazbpoc mapamerTpoB TPAH3HCTOPOB MO NOCTOAHHOMY TOKY,
aaHH;EHHe HATIPAXKEHAA HCTOYHHKA HHTaHHH."A CTelleHp BJMAEMA YKa-
enem]x thakropos onpemensieTca KOHKpeTHOH CXeMOH H 3HAYCHHSAMH

SHTOB 1lend nHTanus Kackaga.

Tpam:gcmﬁmeﬁ FJaBe YCTAHABJAMBATCA CBfA3L CTAGH/IBHOCTH peXXuMa
“PHBQH};OPa ¢ YNOMSHYTBIMU necm?mmupy}omnmn dakropamn u
Wyy 33“3“ METiOIIHKa pacyera ueneh craGuausanny, obecneudBao-
. TAMaHHYI0Y)  cTa6HABHOCTD.

—

1
TYPH]'[EogIri(:;‘OTOPHX CIYuasx Tax Ha3blBAeMOE KOCBeHHOe BO3/JIeHCTRHE TeMTIepa-
"% Bansmgge CTEHE 'epe3 pelkuM paGoThl) MOMKET KOMAGHCMPOBATL HENOCPeICTSeH-
eenyqy CT;;““@P&TYDH Ha YCHAHTeMbHbIE NapaMeTpsl, HO R 3leck TpefyeTcs onpe-
BABHOCTL paGodefi TouKwM TpansHcTopa.
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5.2, TENN TATAHKA MAJIOMOIGHBIX OTHOKACKA
YCHIIMTEJER Aty

5.2.1, Oobuiennasi cxeMa NETAHASA TPAHIMCTOPHOTO
Kacrana

[pu xoucrpydposannn PajROBeINATEABHBIX NpHeM
NpHMEHeHHE Nenbldl paj cxeM NUTAaRHA # crabuausa
poB.

CpaBnenie CTa0MNU3HPYWILNX CBORCIE B IKGHOMHUHOCTH 3Tay
CXeM BCTDeYAeST OllpejeneHdble TPYAHOCTH, eC/iH MOMAbIOBATHCR Bhlpa_
HKEHAAMH, XAP2KTEPHIYIOWAME DeRUM paloTsl TPRHBHCTOPA, cTadun,.
HOCTL KacKazsa H noTpefasiemyio uM MOMHOCTb. M3BecTho, urg ppg
MHOTrUX CX€M NHTAHHA YKa3aHHLle BEIPAXKERHA BECbMa rpoMO3aKu, ny.

HieHb HATAROHOCTH

HHKOB Haxopy,
HH TpaH3HCTQ.

4 .y IOAbL3GBAHME HMH 3a1~py;:.[
neno. l'opaszo npowe oue.

HUBATE CTADUJBHOCTL pe-

fy KAM2 H 3KOHOMIBIOCTE

T YCHAUTRNEH, &  Takke

o ! CPaBHHBATE MEXKAY coloft

Puc. 5.1. OfSofleHHAd ¢XeMma MHTAHHA KAC- PA3HYHBNEC  CXeMBr IHT2-
Kaaa HEA NpH  noMowH  Ghof-

tieHHOH cxeMul {puc. 5.lal,
3HAYEHHS 3JEMEHTOB KOTOPOH H ABAMIOTCA MEPOH  YCTOAMMBOCTH i
3KOHOMHUYHOCTH Kackaia.

Moxnro noxasatb {16], 4Te nwbas cxema TWTaHHS TPAH3HITOPHOO
Kackaga Moxer ObTh npeclpasosadHa B oOOGILEHHYID cxeMy, LoTopas
CONEPKAT 3KBHBAJEHTHBIE CONPOTHBJEHHR B SMHTTepHON (R,), 0a-
30B0f1 (Rg) H KONASKTOpHOK (Ry) HeNsx, S5KBHBANEHTHbie HCTOWHHKH
B BazoBoit (£)) 1 xoanexkTopHoft (£:) 1ensx, a TakiKe comporHBACHHC
norepb (Rn).

Jlaa pacuera Benuyud Ry Rs, Ry, £y E2 MOXHO NoJb30BaTLCA AK-
ObIM METOAOGM ananinza Jnnelinsix cHereM. OAHAKO 3TH MeTofb! HE
1103BOAMIOT Hafith conpoTuBAeBne Ry Besnununma Ry onpegeiserch i3
VCJIOBHSA DPEBEHCTBA NOTPelyAeMbIX  MOIIHOCTER  aHaH3upyeMod 4
ofobumieHdoll cxeMm, '

B rtadn. 5.1—5.3 npuBeAeds pasauuuble BapHAaRTHl Lereil pHTaEYA
W dakbl GOpMYsH Tepexofa K oGobuiensol cxeme. To ofcrosTenbcl”
BO, UTO BCe Uen.! NUTAHNH MOryT OulTh CBEAeHE K KaHOHHUECKOMY B“:
Iy, NE3BOJAET OTPAHHYNTLCA B ZANbHEAIIEM JIRIUb 8HAJAH30M ofo
eHHOl  CXeMul. -

Bee BHpaXeHHs M BHBOAH, HOAYUeHHHe HUMXe, BYIYT cnipaBeRs
BH # AR M0G0f APYTO cXeMB NUTAHHA ¢ 3aMeRoil Ry Rs Rw &t a?
COOTBETCTBYIOIUHMil 3HaUeHHAMH M3 Tadua. 5.1—5.3. [lockonbky 1

eré
GHALROCTE TPAHINCTOPHOTD YCRAWTEIA COlpelenifeTcs snemMerRTaMH
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HE TGEANENG).

Ry (wa puc.

Tipauevavunel B crems M 13 B USOH KONNEKTOPA BK

L AR L S TR T e AT gt

pl, TO PaBEHCTBO SKBABAMEHTHEIX CONPOTHBJEHHH B SMHTTEPHLIX,
exe I:IX 1 KONJEKTOPHBIX LIeNsxX TPAH3HCTOPOB COOTBETCTBEHHO IOBO--
633036 KASHTRYHOCTH ¢TabRAH3APYIOW X CBONCTB CPaBHHBaEMEIX Kac-
'HTOB. TIpu OAMHAKOBEIX Ry Rs Rw £y L£r mpeamouteHue ¢ TOUKH
hanﬂﬂg pabOTH KacCKajga N0 TMOCTOSHHOMY TOKY CJeAyeT OTZaThb TOf
SPZMe natTadnd, Koropad obecneunsaer OOJABWIYIO BENHYHHY Ry T. €.
ch @6aseT MEeHBIIYI0 MOIIHOCTh OT HCTOYHHKOB MHTAHMA,
e Bri6paB HaAneXalluM 06pasoM 3AeMeHTH LEeNH SATAHHSA, MOXKHO
p moboil cxeMe MOAYYHTH TpedyeMylo cTabHALHOCTE KOAJEKTOPHOTO
roxa. OrpaiHYHBAET e BENHYHHA HANPSMKEHHUs HCTOYHHKA [HTaHHUA,
xoropas OOBINHO 3alaeTcst NPH NPOCKTHPOBAHMH, W 3HAUEHHE MHHHU-
MapHO AOTMYCTHMOrO Hanpsikenus koanekTop-sMuTrep (Uwsaom). B
JTHX YCJOBAAX CHEAYeT YYHTHIBATH, YTO HEKOTODHie CXeMbl NMHTAHMA,
wanpimep Ne @ (cm. taba. 5.2), paccunrandple ons paboTH B Axana-
soHe TEMMEPaTyp, [pH MafdbiX HANPHAMEHHAX HCTOYHHKA NHTaHHA i
GoMbIERAX BEAHUHHAX fuo H Bey MMEIOT HH3KYW CTabHJIBLROCTH KOJJIEK-
toproro ToKa. Kackan, nocrpoedssfi no cxeme Ne 9, MoxKeT MMeTh Bol-
cOKYK0 ¢TalHJALHOCTh peuMa MPH HCMOMb3CBAHHH HCTOYHHKA MHTa~

Aas ¢ O0AbKMM HanpAXKeHHeM.

5.2.2. Popwyna TemMmeparypHoil ¢TaSHIBHOCTH
EOJIEETOPHOTe TORA

Bonpoc 0 temneparypHofi ¢cTabHABHOCTH TPAH3HCTOPOB CBASHBAKT
BO MHOTHX pafoTax ¢ HecTaORABHOCTBIO HEYUPABASEMOTe TOKa nepe-
X0la KoaJekTop-6a3a Jup. ILiNA OlUeHKH CTaBRABLHOCTH Kackaja He-
Noaw3yercst KpuTepHl, ApeldoxenHblii [u,— Tax Ha3zbBaembldi dak-
Top craduanuccrn {S) uaM ero npousBofHwele (K-dakrop, Sex). O=-
HAKO TOK [ip B pAiZe MPAKTHUECKHUX CXEM YCHAHTECH OTHIOIb HE €NMH-
CTBeHHBIH (paKTOp, ompelensiomull wx crabuasHocTh, Donee Toro, B
HeKOTOpLIX cxemax BausHue [y Ha HecTaGHJILHOCTL MAJ0 U YKa3aH-
HHE Bbillle XPATEPHH CTAGUIBLHOCTH TePHIOT CMbICI.

B Hacrosiwem pasgede nad BolBox oOmiefl GOPMYJBl TeMMepaTyp-
HOH cTaBunbHOCTR KOMMIEKTOPEOTO TOKA, VYHTLIBAIONIEH BCe OCHOBHHIE
HCTOYHHKH HecTaGHABHOCTH B TPAH3HCTOPE.

Uamenenue KOJIJIEKTOPHOrO TOKa OT TeMOeparTyphl BHI3BAHO TEM-
UepatTypnoit 3aBUCHMOCTBIO TOKOB [xo, fop M KoadguunenTa ycuaeHHs
TPansucropa mo Toky:

AT
Lon = lgon, 2" 3 AT =TT,

(5.1)

Me 3akoy H3MeHeHHA [oor OT TEMAEPATYPEl COBIALZAET C 3AKOHOM U3-
HeHust Ty, Kakod ms YK23aHHHIX HCTOYHHKOB HecTAGHJABKOCTH HI-
gﬁzraﬁo‘"b"-‘ym poNiL B E3MEeHeHHH KOJJIEKTOPHOTO TOKA M HACKOJIbKO
HBUHTAbEO, 3aBHCUT OT CXeMbl MUTAHHA TPAH3HCTOpA. B cxemax,

86 HE MeHsercs (WAH MEHARTCA Malo) ¢ H3MEHEHHeM TeMIepa-

15}
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TYPH, KOJ/ICKTOPHBIR i SMHTTEDHLIA TOKH CYLIECTBEHHO 3aBHesir oW

TeMACPATYPBI, YTO NOXA3BIBAlOT Bbipakenus [18]:
Ixz ajmr(e?Uaﬁ_ l)+ Jxor;

YU (5'2}
Iy = T (€75 1) + gy o 63
3aech o —- KO3(QHUHEHT YCHAEHHA TPaH3ACTOPa 110 TOKY; Cosp —

.KOBQJEbI/II.lHeHT YCHNeHHS RO TOKY IIpH OﬁpaTHOM BRJAKNYIEHHH Tpauay.
cTopa (tosp~0,7+0,8 y Tpanaucropo tena [114 n ene Medbmne ay,.

“IEHUA Y TPAH3MCTOPOB THIA [1422);

— {301 .

Jaor = l—atoep (5.4)
o Irgg'r

JKOT - 1 —a %op (55)

[fpn sToM maa tunoBmx pexumos padoert (/xk=0,9-=-1,0 Ma) ua-
‘MeHEeHHe KOJAeKTOPHOPO TOKa NPOHCXOZHT, IMIABHBIM 00pa3oM, 3a cyer
asMeHenus fyor (B AaHHOM cayyae BTOPOR 4/eH BHpaxeHus (5.2} npe-
Hebpexumo Mad). C ToukH 3peHus akropa CTA0OHIH3aUWH paccMmar-
‘PHBaeMBI¢ CXeMbl [PHOAHKAIOTSA K HIealbHBIM, (JelcTBHTEMLHO,
5o 4l

d7xa
KXackaga MoxKeT GbiTh TOJIEKO CTHOCHTENbHOE H3MEHEHHE KOAJAEKTOpPHO-
IO TOKAa OT TeMOEPATYpPhL

TemnepaTypHasi 3aBUCHMOCTh TOKOB [yo, Jo0 He MOMET H3MEHHTb-
¢l OT CXeMbl MHTaHudA. OfRaKe BHELIHUE ieNH TPAHIHCTOPE MOCYT Me-
HATH BeJAYHAY HalpskeHus sMHTTep-0a2a (NoTeHIHaAbHOFO Gapbepa)
0Py KIMSHEHUH TEMOEPATYpPH, YTO OTPaKaeTCs Ha TeMNEpaTypHoi sa-
BHCHMOCTH KOJJEKTOPHOro TOKA.

QueddM KONHUECTBEEHO CBA3b MEMKAY OTHOCHTEJIBHBIM H3MEHEHHEM
KOJNJEKTOPHOTO TOKA OT TeMNepaTypbl H BeJHYHHAMH SJICMEHTOB WEMA
nuTaHua tpassucropa. s puc. 5.1 6 BHAHO, 4TO

== 23} D10 o03Hauaer, uT¢ TMOKa3zaTedeM CTaOHIBHOCTH

_ [,R,+ Is R+ Us= Ey (5.6)
B yp-uuu (5.6)
Ry=Rs+r, (57
THe 7'y — OMHYEeCKoe COMpOTHB/EHHe Bastl (rg=10-+-300 ox).
Buipaxasn 7, u Ig uepea I, u3 coornoumenui {19]
I=al,+ I (5.8
19:'{6""[& (59)
JIQNYYHM H2 OCHOBAHHH {5.8)
l—a

IR, IKR—’“;:?}—

Ry R, '
+ I R, —— I (:‘45) 4 Uss= Err (5.10)

Tipu BeIBOZE (HOPMYJL TeMHepaTypHOR cTaGHABHOCTH KONNEKTOP
HOr0 TOKa [peHeGperaeM TeMMEPATYDRLIMH H3MEHEHHAMH &, %00

162

Ean il B et

. i - R

1 il Ladp

¢ =
—— BCT

|- P GAH3UTENBHO PaBHO 19 Ha TIpamyc).

ol NpudaH3 P ,
nap;ﬂh&pepeﬂuﬂp}{ﬂ no T supaxenna (5.2) u (5.10) n pentas nomay-
enpbie YpABHEHHS cOBMeECTHO, Halifem, o0o3HaYuB
4 o

(B 1. 2 M0KA3aHO, YTO H3MeHeHHe mapaMeTpa Bgp c TeM-

Vs _¢ upu I, = const. (5.11»
dar
(snavuetne C oxono— 2 mefepad):
di . W 4 (1—a)
s d;‘ (Rg“{“Rﬁ)-"CEC—-G]x(RS.{_ R6)dT "u_—]-
———— — l
ar .
Rot Rel =)+ 737 F0sg
+___1 dixe
Vs’ U5 dT (5.12
¢ BBICOKOH CTETIeHbl0 TOTHOCTH
.~ dB 1
___ﬂ! ar ?IK Bcr
= . (5.13)
. a
o . Rg —I" Rﬁ (1 — ﬂ.) -+ "'w;"!;'
0TCI3NA
. 1 dB
—d%f"(f?s'-l— R;+-Er]—ac+a1x(na+ Rﬁ)—BTTi—;—
61(;‘ = ? K/ or ‘ (5‘14)‘
Ixar

, a
I Re+ I RG(1— @)+

Hcenenosanne (popMyJa TeMnepaTypHoll CTAGHJLHOCTH KOMAEKTOP-
HOrO toxa (5.13) m (5.14) nospoaser cAeiaTth DAL HHTEPECHBIX Bb-
BOJOB M, B YaCTHOCTH, YCTAHOBHTb HETOWHOCTb PACHPOCTPAHEHHOTO YT-
BePIKICHHA O TOM, YTO UeM MEHblle COTPOTHB/IEHHE PE3HCTOp2 B Ga-
30BOfl tlemd, TeMm Bbie CTAOHJABHOCTBL KOJJeKTOpHOTO TOKAa TPaH3R-
ctopa. Ananus Brpamennii (5.13) w (5.14) mokasuiBaer, 4To NpH HE-
KOTODOM 3HAYEHWR CONPOTHBJEHHS PE3ACTOPa B LeH SMHTTEPA
(R mug) M3MeHeHMe CONpOTHBJASHHA Pe3HCTOPA B 0a30BOH LEMH He ME-
HAeT oTHocuTennpHOR CTAGHABHOCTH KOJJIEKTOPHOro TOKA.

Onpegenum eanuiny 3T0To compoTnsiends. M3 yp-nua (5.14) aan

C»"i'yl}aﬂ
' d L. )_0
dRg (fna?"
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IONYUYHM
o d B, df
- (l _ u} — T i }
. vB, dT  dT vl
S MEH T d& +a[ ] dBcT . (::.15}
dr g2 AT

cT

OueBUAHO, NPH Rp>> Kymm OTHOCHTENBHAS CTAGHABHOCTL KOMnex-
TOPHOIG TOKA yBEeRHYHBAETCA NPH YMeHbIIEHHH COMPOTHBACHHA Gagg.
BOTO DE3HCTOpA, H, HA00OPOT, eClH Ry<IRyuus TO YBENHUCHHe compo-
THBJAeHHA pesﬂcmpa B uenH 63351 YEEJHUHBaAeT OTHOCHTEJ'IBH}?EO CTa-

GUABHOCTD KOJVIEKTOPHOrO TOXKA. YBeAHueHHe R, BCETAa YBEAHYHBgep

cTabuABHOCTD pelkuMa paboTh Kackaja no MOCTORHHOMY TOKY.

HUs yp-uufi (5.13)n (5.14) BHAHO, 4TO B TeX TPAKTHYECKHX cXe-
Mmax, rge R, u R¢ Manwl, uaMeHeHHe [y U Ber ¢ H3MEHEHHEM Temme.
paTypel OKA3LIBAeT MaJoe BAHAHHE Ha OTHOCHTENBHOE HSMEHEHHe Koj-

_NeKTOPHOTO TOKA., JIeHCTBHTEALHO, NpH MaJHX R; H R

d Iy
ar

x
v iy

Li—aC
. (5.16)

(Ri+ R+ =)+ ale(Ret RY) L8

Bzf dar
I“R3+IKR;(1—a)<<%

Haa taknx cxeMm HecTAGKABHOCTD KOAJNCKTOPHOrQ TOK& JOCTHraer

-Hauboapimel BeanyuHsl, M3 cooTHomenua (5.14) npu BHIDOAHeHHH Ye-
.noBHit  (5.16) Hmeem

a!K Pt o
Korga R, u Rs BenvkH (WAU BeNHK [w), T. € NpH YCNOBHH, 9TO
Ao (R 4 Ry + ol (Ro+R)) —— 22y —acC
> Rg) x(Rs +Rg) »>—o
a TR g 69
" Ld K a
R+ Ryl — >~

OTHOCHTEJIbHOE H3MEHEHHe KOJJIEKTOPHOTO TOKa ompefensercd, rMad:

HbIM  o0pa3oM, nH3MeHeHHeM [ H Ber:

a1 i dB5
=t (Rs +ReH- Iy (Re+-Re) ~—— — -
af . BCT . (5 19)

!KaT_ IRy +ixRs (1 —a}

. Ecau npeHeGpeun TemmnepaTypHeIMi B3MEHEHHAMU Ber, TO H3 (3,19:[:
KaK UACTHBIf caydail, monytaetca dopmyna Iu mas axropa €T2

. IHzauMH S:

§= % __ Ry +Rs 5.20)
Al Ry+Rs(1—a)

1564

- T T liccnepopaire Buipaxenud (3.13), (5.14), (5.19) nokaseisaer, uto
o .

o R
gpurepiit S, K-bakrop, Sex, asasoniuecs bOyRKLUHeH oTHOWEHUS —>,
G
£apaKTEPUSYIOT TEMMEPATYPHYIO CTaGHABHOCTbL KACKaAa [O IIOCTOSH-

HOMY TOXKY TOJAbKO B <Aaydae, ecdyiH

Ll 1 B —
( et )(R3+ R —aC, G21)
qan npy pabore B HeGoMbIIOM HHTepBase TeMnepaTyp AT A—;‘ & I)E,'
goTAa NPHPALICHHE KOJBEKTOPHOTO TOKa cOrfacHo yp-Huio (5.13)
(8 2+ ‘E'Q--*k—)(s‘?s-{-f?o}-aCAT
AL a By 41 By (5.29)
B Rs+Rs(1 —a) ’ .
ecaH
(A! + ABa ’—")(R + R9»>—aCAT (5.23)
T E 11 Ber 5 G .
[npt BhiBoAe (5.21)—(5.23) npeanonaranock, uto R;—Rs u R+ Re(1—
[+
— 0 .
) v I ]

5.2.3. PexxnmEas cTa0HIBHOCTE TPAH3HCIODOB OPH W3MeHEeHHH
napametrpoB Bgp, L, (L)

OcHOBHBIMM MapaMeTpPaMH, ONpefeSIOMUMA PeKHUM paboTs TpaH-
sucropa, ABnATCA Ber, Iwo{f0) . Texnonornueckuit pasdpoc 3THx napa-
MeTpoB OGy{/OBAHBAET HEeCT2OMABHOCTL peXXHMa PaboTH KacKaza Ipu
CMeHe TPaH3HCTOPOR,

YcTaHoBHM KOJMHUECTBEHHYIO CBf3b MEXKAY MaMmeHenHeM Jx=F(Bcy,
fvo, fs0) W 3BAYEHHSIMH CONPOTHBACHHI Pe3HCTOPOB B LEMH NHTAHAA
Tpansucropa. Ilpu tunoeelx pexumax paGorer (/x=0,5--1,5 xa) ana
CXeMbl pue. 5.16, uenoabsys (5.2), MOXKHO HanucaTb

( Ry +Rg)

Y[El—-fos—Ix >

i, .
TR 2Ryt nyry]

—aagsp
b Hz cootnomenns (5.24) BmAKO, uTG Npu MaAbX R, 1 R,, T. e. npu
Mgé{fHPOBaHHOM vanpsaxennu {pp (noc/efHee, B YaCTHOCTH, HMEeT
npi O B ABYXTAaKTHHIX KacKaOax Kiacca AB), cTabmabHOCTb pexnma
o 13MeneHy BCTB O4eHb BLICOKA (ONpefelsercst H3MeHeHHEM
—e .
1, = ) , )
10t T Bl —agge) £ 1/ 110 KACaeTCA GOMBLIMHCTBA NPAKTH

e (5.24)

a

y .
€CKKx Caydaes, korha Ry—+Rs, a R,+ Rg(l —a) > ;
Y g

, TO, AH( -
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L i

depeninpys no Ber yp-uie (5.24) u npesebperas HIMeHenHawy
]—acosp MO CPABHEHIIO ¢ H3MEHeHHUAMH B¢y, moayuaem u

i
(Rs + Rg)

. cT
9 Bor Ry4-Rg(l —a)

Vi3 yp-uusa (5.25) oueBHAEO, UTO ueM MeHbUIE COUPOTHBAEHHe pe.
scTOpa B 6asoBoil Lemu ¥ GospLie COMPOTHBIEHRE PESNCTODA B nemy
SMHITEPa, TeM Bbllle CTAGHIBLHOCTH KONICKTOPHOrO TOKA MPH H3me-
HeH#H Ber. TIpu GoJBWIKNX COMPOTHBIEHHX PE3HCTOpA B $a3080it ye.
i, Koraa Rs(l-—ot) > Ry, H3menenne Ber NPUBOJAHT K NPONOPUHOHA.TE-
HOMY HM3MEHEHHIO KOJJIEKTOPHOTO TOKA.

CrabuibBocTh pexBMa IPH HU3MEHEHHUA NMapaMerpa Ixo(Ix) xapak-

" -" r
TEPU3VETCH BEIBYHHON 91 (—‘?[—") . Ipu maabix Ry 0 R, usme-
Fleo \91as 6

HeHte KOJJEKTOPHOTO TOKa NPONODUHOHAJBHO H3MEHeHHIO [y Ha
¥ L7

fipakTHKe, Koria R —Rs, a R, + Re (1 —o) 3 ?-—, u3 (5.24), yurs,
K

H10 fap=totplxn, HAXOAHM
o

R,+R

a1y _ 'Vf"no + K3+ Rg ‘ . (5.26)
3 Iy Ry+ Re{l—a)

M3 pHipaxenna (5.26) caemyer, 4T0 ¢ YBEJIHYCHHEM CONPOTHBIE-
JAMS PESHCTOPa B SMHTTEDHOH, UeMH H YMEHblUCHHEM COTPOTHB/CHHA
pesHcTOopa B lefd Gassl cTaOHABHOCTh KOJNEKTOPHOro TOKa TIpH H3-
‘Meriennn [xp Pacrer.

5.2.4. MeronsEa pacuera HellH OHTAHHA KacKaga

Jlas pacueTa 3NeMEHTOB LUeNH NHTaHHH, obecneynBaioliel npy 3a-
naHHoM HHTepBafde pabOuUMX TEMNEpaTyp (T,-+-Ts2) u naBecTHOM pa¥
Opoce NapaMeTpOB TPAH3MCTOPOB {0t~z Ix oi=~Ix 0z) BEODXOEHMBI
peKAM KacKaja Mo TOCTOARBOMY TOKY (I, Uw) u TpeGyemymoo cT8

BOCNONbL3YEMCA yp-uue_\!

TOKa a5
Iy
{5.10). Jna crabunusUpoBaHEbiX  KACKajoB, B

a3 yp-wus (5.10) ¢ GOABWIOH TOYHOCTBIO HafineM

w{Ey—Us) Ikl —a}—1Ixe R
Ra_ !K_Iko ¢

OUIBHOCTE  KONNEKTOPHOTO

KoTopslx R ~Rs

(5.27)

!IC—IKD

. : i
1loncrasuym B (5.27) mBa rpaHiYHLIX SHAUEHHA TOKOB Iy (mpu €
AlecTBYiolleM pasbpoce mapaMerpos o H I MHHHMAABHAsd U M

ik
ManbHas BENMUHHBI TOKa [y MMEIOT MECTO COOTBETCTBEHHO NpH M:];o-
bl

gToP”

axci-

MaJbRBIX 0 MAKCHMAJABHEIX 2HadeHusix T ol «) W PEMIHM noaydeHn
oTHOMIeHUsA copMecTHO. {lonaras, 4ro 3anaHHas BEIHYHHE KOJLIE

56

B il

{5.285)

R . o L L

Loro TOXA fy mOMKHA OMTh ofecrnevena Npu camblX HeGIaroNpUATHBL
Ceqominx (To o), nalitem

AT f
o F U (1 K _ KGQ{TQ_]“)
Ry= — ¥ GVl + 7, L )~

A’K(I-I-"A—[I—{)(G — +a !
Ix 2D T )Ty haorgy—— .

Teor
=% gy (Er— Vs, 1)) (1 — 5 !Ktm )

: IV; .
= =8, Lot (r,)(l + 7 K)

.
Hoacras14a NOAYUEHHOE 3HAYeHHe Rg B (5.27), HaxounM R,:
R, = ay iy (Er—Usg, g} Al —ay ) — Je o

Ie—Teor 1y

(5.28)

Rs- (5.27)

o T — Teq) T
B (5.27) — (0.28) Il () onpenenserca mo ¢-ne (5.1):

Uss i~ Uy, g T AT (T —Tp), (5.29)
Alsg

rie =C (C~—2 ne/epad)

fpH A0CTaTOYHO Bmc%}(gﬁ CTaBHIBHOCTH KOJMASKTODHOO TOKa [Boace
TOYHAR 34BHCHMOCTD ——30
AT Cripelenserces cooTHomenuenm (5.45)].

IE‘\lﬂepaT‘v’pHaH 3 T - _B
! Y ABHCHMOCTbL o6 = er
Haxonu 7.
L& TCHA 0O H3Be:T

HOBL Tey
Ol CTillnegaTypHoﬁE33B'I/ICHMOCT[I Ber {0 EamspM TA. 2 usMeHeHne
¢r © TeMACPATYPHOH NPUOMHaHTeAbHO paBHO 1% ua rpamyc)

B ppaxmueckux cayuasax, Koraa {3 lowrn !-—’—‘<0.4 H B Kac-

LY

{Egi Itcicaﬂsbi)(fECﬁ TPAH3HCTOP OJHOTO THIA, T, e Ussr= Upgz o Uys

TPaHSHC‘ropgoB‘ 0,25»{&0(5’36%0,12—:-0,17 8 AJIA CIAABHBIX TepMAHHEBBIX

ennyy o 05250, 8 1as Andoysnosnnix n 0,6--0,7 8 ana kpeu-
% TP&H3HCTOpOB), Bhpaxkenne (5.28) MOXKHO 3aNMUCaTh Tak:

By [ ( Ay vo, i1 :
Ry U oir) (frp (14 75— 55— ey [ ey €t
fu(l+—‘~3—"i)(a —a 1 I Al
A o« T O @) T @y Tro, (10— %1y ’xo,(m)(“r'"}'ﬁ')
.4
) (5.30)
1z Ve .
GTHQCH‘a;'eiif? {5.30) tak e, Kak M U3 yp-Hug (5.25), eaeaver, uTo
Topop o Ut H3MeHewue KOJMEKTOPHOTO TOKA NpPH CMeHe “rpanan-
MOXeT OBITb MeHbIIe BeJIHYUHD] o
AIK) . ABy '
( ’g MEH - BC’.I‘; BC‘]'; ' (D’Sl)
157




ST BRI

Ananus yp-uua (5.30) mozBoaAeT CBA3ATH 3ALANUYIO CTaOH MRy
KOJIEKTOPHOTO TOKa H TpebyeMoe Hanpamenue IKBEBANCHTHorg
TounHKa nuranus B 0Aa30BOA UNH Kackaja. B CT&ﬁl’IJIHaHpOBaHHI:)C-

15

kackaze, the Ry>> Ry, M2KCEMalbRad cTafUABHOCTL KOMACKTOPHgr,
0

roka mocruraerci npu Rg=0. Ilpn 3TOM BeAHIHHA KaK apg
K

cneayer u3 (5.22), npH ONPEAECHAOM Iy 1 R, OKa3piBaeTCa Broyy
onpeAe/eHHol U TeM MenbllIel, yeM Gosbuie Ry (win Ey). BKJ'IEOLIEHHQ
B 6as30ByI0 LeNb KacKafa KOHEHHOIO R0 norpebyer nas coxpaﬂee
Hilst fineiHell CTAGUABHOCTH KOJJIEKTOPHOTO TOKA YBEAHACHHS: R. (E:)-

r

Tlpu Rg=0 H3 COOTHOLIEHHS (5.30) MOXHO MONYYHTD

_ a (T)C{Tg_Tl)
(El - UBﬁ (Tg]) was Y

LY PR FYITR )_ . - 53
+ (Ty)

al(Tl)(l+ Ix H_—IK

MuynManbHas NPaKTHUECKH peannsyceMast BeJIHUHHA OTHOCHTENb-
HOro H3MEHeHW# KOMAEKTOPHOTO TOKA Ha OCHOBARMM (5.32)

;r Ay ‘) _ a, (7o [Ez— Ux 5 MHH — C(Ts — T:)] 1 + 1;(02 (Ts) (5 33
Vol S ®1 Ty (Es— Ux s wnn) « +3)
p sopaxennn (5.33) Eg— HanpsuKeHue 3KBHBAJNEHTHOID  HCTOYHE-

i MHTAHUS B KOMASKTODHOR uemH, 6iu3Koe B NPAKTHUSCKUX CJyHasx
(ca. Tabm. 5.1—5.3) K HaNpAXeHIo Ey.

Ha Gase npHBefeHHHX B HACTOslleM pasiele COOTHOIICHAHA Ha-
MeTHM MOPSAOK pacyeTa 3JAeMEHTOB LENH MHTaHHA KacKazaa.

MexoAHBie JaHHBle [AAs pacydera:

1. Cxema nHTaHAL.

2. Hanpamenne HCTOUHHKOB NHTAHAA.

3. MHHUMa/ABHEIN KOJNAEKTOPHHIH TOK KacKana (Ix).
4, OonycTiMoe OTHOCHTEJbHOE H3MEHEHHE KOJIEKTOPHOTO TOKR
A!H )
Igh

5. /lganazon paGouMx TEMNepaTyp (Ti-+~T2) W RBanasoH B3MEHE:
HUS TapaMeTpoB a(Ber) 1 -Ino

Jins pacueTa 51eMeHTOB UENH MHTaHHA CACLyeT: .

i. BLiGpaTe 3HaueHne HaNPsKEHHs E, eCHH 3KBHBAJEHTHH S
TOYHMK NUTaHHs B 0a30BOW LeMp 3aBHCHT OT COTPOTHBJAEHHI pesrcTy
poB CXeMbl NHTAHHA. g2

Benwuuna Ep Aodxga ObTb Conplile SHAWCHHA, HajigenHore °
(5.32). Hanuuue pesucropa B 6a30BOil LenH pealbHOl CXeMB! oY
jaetr noAuYMHUTE BhIGOp Ef YCJOBHIO "

{5

Ei— Uy 2 S (Er— Vg (1 e

e

BriGop nanpsxenns Ey GOABIIAM MOMKET NPHBOCTH K cymeﬂfmw

HOMY CHHKEHHIO HAfpsKEHHS KOJINEKTOP-5MHTTEP M ymeHbﬂi%H“,
. 3KBABAMEHTHOTO COMPOTHBJEHUS HATPY3KA B KOAJIeKTOpHOH uent:
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RS, o 2t e o

B OKOHEYHOM Kackajae VIIY
geHEE U 3aTPYAHALT CO3MaHHe -
;HBHOﬁ cructembl APY. X apdex

9. OnpexenATb sHaueHHe Rg U3 hipaxennd (5.28
3. Paccunrath Ry mo ¢-1e (5_271,:,',)' ( ) nan (5.30).

4, HaiiTh 31eMeHTBl BHIOPAHHOM CXeMBl TIHTAHHSA O COOTHOWIEHHAM
;abn. 54 uAH C TOMOIIBIO dopmuya Ttaba. 5.1—5.3

TaGrama 5.4

B
. |
A I R3
Ry
JxeNbl £,
R = fis
ExT- Rl Eﬂ':'
Ex N
R | Rs E—E, R» Exp
—+X(Rs+Rg) £y
E £ E
R, Rs ﬁRG E%E Re EK_T EI(R9+- EK: E K=
e St Re—R) | —X(Ro-+Re)
3 - Lxp Ex Eq Ey
. fl o E‘l Rﬁ E_l Rﬁ -E_l Rf,
Rl - 0
_— P -
Ry — n Eqx
N - ?l (RS—R]_} —

5.
3. UEITU MATAHAA HBY¥KACKATHLIX YCHIUTEJEN
C HENOCPEJCTBEHHON CBA3BIO

5.3 '
1. Amaanz ycmamTena ¢ HENOCPEACTECHHON CBA3BIO

Yeug
a 3ﬂe;2;ig; c i!eﬂGC.pei{CTBeHHOﬁ CBSI3bI0 COCTOHT H3 MeHbillerd yHC-
“’e*ny Ko Qeal YyeHaUTeNb, HE HMEWIH TajJbBAHHYECKOH CBA3U
e ane[{lrallamn. On Gosace BagexeH, TAK Kak COAEPKHT MeHblIee
Meer o PoNHTHYeCKHX KORIEHCAaTOPoB — HanboAee HeHANCKHBIX
€atopy ™ yesauteas. OpKako B ycnauteae 6e3 MepexofHOro KOHiEH-
YIHEe pewaTs BOMPOCH B3AHMO3AMEHAEMOCTH TPAHSHCTOPOB
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B K P

W padoTHl WX IPU M3MEHEHHH TEMMNEPaTypbl. 10 00YCNOBACHO 1¢

yTo H3MeHeHEe TOKA 0JAOTO KacKalha WMOMET HMPHBECTH K YCH‘H@HHQ“Y’ 3

H3MEHCHHIO TOKA FOCAeyIOUEH CTYNeHH.

[Mokaken, UTO KaxJpi KacKaj YCHIHTEI: ¢ HeTlOCPEACTBeRygy
CBSI3bI0 MOXHO (PEICTABHTD KaK Kackah, NOCTPOEHHBIH 110 080Guey.
nofi cxeme phe. 9.2, oTaAuvawlnefica or aHajorHuKOfi cXeMu OXHOKac.

KaaHEOro yCUuIHTeNH TeM, 4TO €€ 3JeMEeHTHl B ofieMm ciaydae Tempe.

PATYPHO3ABHCHMBL.

Pre. 5.3, JByXKacKamHHE YCHAUTEAB C HENOCpen-
CTBEHHDE CBAIBIO

Puc. 5.2 Ofobiten-
Has CXeMa RITAHHA

KacKana ycIHTeNR
¢ nenocpelcTBeHEOR
CBABLO

B KauecTse lPHMEpa pacueTa eMEHTOB 060OLIeHHOA CXEMBL pac-
CMOTPHM JBYXKACKAAHBI yCHANTEND PHC. 5.3. CocraBuM aas ofosua-
SeRHLX Ha piC. .3 KOHTYPOB TpH ypABHEHHS KOHTYPHBIX TOKOB:

Uél —:_ Ip.e.n) RGI'JF I,!lﬂ."l RG_‘J. I (Iaz + Ine.n) Ra‘z = O; (535} -
I Ry + Us + Ia Re + If.ge.n Re1 = 0, (5-36)
IszRaz+ I;J.en Rgﬂ‘]’ U362+ I:(l Ru“l“rﬁzRH - Em{'l" (53?)

Onpenedusd fgea H3 COOTHOWIECHRA (5.35) m nopcrapaAs B yp-HHA
(5.36) u (5.37), moayuuMm

Rs1 (Ras - Ray) + U Rss R = 0 (538)

I4Ra+ lat s — 1

Rgy + Roz + R * Re1+ Roa + Ros
Res{Re + Rez) | Regy Rss = E
I, Relfe el 1 f R, +U e f T ] R, = Lqwt
®Ro1 + Rea + Roe o 6  Res+ Res + Raz Wt (5‘39)

- BEl
Qamedasd [y D BblpameHBn (5.38) auadenuem, noAyyeHrbIM u3

pancenns  {5.39). nafjaeM :
+ . 3 ! ,40)
1 R+ Tt Ry & Vs = E' (1) = By Tan @+ Vs G-
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I , + Ry Rss Ren A
? Rz {Rey + Rea} +H{1 — aa) Ry (Rg1 4 Rog 1+ Rsed
B Rg(ReetRod) '
Re= Rei + Rez + Rss
Re1 Rsz |Rs1 R + Ru (Rs1 + Raz 4 Ran)l

- {Re1 -+ Rgs 1 Rag) [Roe (Rex + Ree) + (1 -~ 24) Ry (Rea + Rez + Rsa)}
[V Erm'r Ran Rﬁl.
597 TRug (Rey + Rea) 4 {1 — @2} Ry (Re1 + Rea + Rse)

Ru Rse RGI
Ras (Re1 + Rea) + (1 — @) Ry (Rey + Reg -+ Ran)

Rss R

Rse (Rey + Reg) + (1 — @) Ru{Ro1 -+ Rez -+ Riz)

. (5.41)

i
Berpaxas 51 1 [g uepes [y # NOACTaBAAs shadene [y ua (5.38}
(5.30), TMOAYYHM 3aBHCHMOCTb, AHANOTHUHYIO (5.40): '

IR+ IR+ Ugg= E"(T) = Ef— [l Q" + U 2", (5.42)

. YQéi;HeHHHM (5.40) u (5.42) coorBercTyer ofofuieRHan cxeMa
puc. 5.2.

TakiM 00pa3oM, aHaMH3 pexuMa paloTh ABYXRKacKajasoro yc-
JuTeNs ¢ HEMmoCPe[lCTBeHHOH CB3LI0 MOMMHO YNPOCTHTb, UCCHELYH OT-
AeabHO pafory KamHoro KacKajfa, MOCTPOEHHOro MO CXEMe DHC. 52,
llpn 5TOM BeJHUHHB SKBHBAJICHTHBIX CONPOTHBAECHHH B IMUTTEPHOR H
623080 HensAx (Ha oGoBIeHHON CxeMe BeJuu#Hbl Ry H Rs) # Hanpa-
KeHHS WeTOUHHKA CMeUleHHs B (43080l lenk {Ha ofo0IueHHON cxeMe
E(T)) coorsercriyioT yp-HusmM (5.40) u (5.42).

U3 puc. 5.2. caenyet '

1;=“E{T)+!K.(R3+R5)—auw .
, Haor e : (5.43)
 E(D) 4 laRs—U
I,= . 36
Rs + Rs (1 — ) (5.44)

(8 gpaKTaqecxux cayuanx E(T) > Us).

Hﬂﬂ;i};:g;l;}éﬁ (.5.‘43) u (5.44) cmpaBeA/HBbl Kaxk LJAA NePBOTO, Tak

105 nanen Kacranos. 3uauenue Ry, Rs, Eo, Q, Z g 0601X KacKa-

nenocpeﬂICTBEHgaSHPOCTpaHEHHbIX_CKEM ABYXKACKAAHLIX YyCHIUTEneH ¢

itehomey ol :BHBB]O pansl 5 Taba. 5.5—5.10.

OTPHu_aTem;;{b OTMETHTD, 4TO Ber:HH‘«IHHbI Q HZ i 0epBOro KacKaha

[0 Kackags OIHH(KPOMG cxen MNeNe 2, 10}, B T0 BpeMs Xax Aad# BTOpO-

Sbarenmo MONOKHTEILHSI. 3To 0szHauaeT, YTO HalpaXKeHHe IK-

Bt erany CTOYHMKA CMeLleHns nepeBoroe Kackaja pacter ¢ RO~
eMIepaTyphi, a aHaJOTHYHOe HaNpAmeHde BTCPOro Kac-

Kana g

a

S—8s Raet. TIpH 3tom, Kak HoKaswiBaior taba, 5.5-—5.10, sapuch-
113
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MOCTb HaMPAKEHHS HCTOUHHKA CMeulehins HEpBOTO Kackala o1 ey
MepaTypLl HeBeAHKa M B PANE CAYYACH €0 MOKHO NpeHeSpeus, Cp,
HKeHHe HanpAXEeRUa MUTaHuda 6a3080i LenHd BTOPOrO Kackama ¢ PoCTOy
TeMIEPATYPE MOMKET GBITh HCMOAB30BAHO NAA HOAKOH KOMIeHcayy,
BOSMOMHEIX T€MIEePaTypHbIX K3MeHeHHI 3TOTO KacKaga.

[Tonsaysck ¢-namu {5.43), (5.44) n taba. 5.5-—5.10, Moxue onpe.
ReNUTE TOK# KaXOOrO Kackafla YCHAHTEAs He TOJIbKO NPH HOMHHa.
HOM, RO # Up# awbofi ZPYroR Temieparype OKpyMKalolief CPenM,
3HAUHT, OLCHHTL TEMNEPATYPHYIO CTaBUABHOCTD yCHIUTeNA. dag storg
B yp-Hus (5.43), (5.44) caepyer NOACTABAATL 3HAYCHHA [yp, 1-—g U
{Benanunur E(T), R, Rs sBnsiorea pyHKuMed fno, Uss, 1—al, cootser.

CTBYIOLLHE 325a3HHOH TeMilepatype. BeHYHHB i U i-—a(}mﬂ 1 !
- + By

a5 onpeleqeHHON TeMImepaTyprl MOTYT OHTL PACCUHTAHL HA OCHOBa-
HAK 3aBucyMocTd (D.1) # HaHHBIX oI, 2. 3RaueHHe HANpAXeHus [,
npn HekoTopoil Temnepatype T mMosKeT ObITh NpHGJIHKEHHO BHIUHCTeNo
H3 cootnomennsa (5.29).

Tak Kak B peadbHBIX YCHAHTENAX ¢ HENOCPEACTBEHROH CBS3BIO CTa-

DRABHOCTD pexHMa nepBoro Kackana BecbMa :BBICOKA, TO MOMKHO M-
JAaratb, 4TO :

PR

AUt o ¢ (C = —2 mslepad).
AT
Uss
AT
sucropa. Tlostomy aaa BTOPOTO Kackafa YCH/HTENs, TAe KOJIEKTop-
AR TOK MOXET CYHICCTREHHC H3MEHSTLCH, 3TOT MapaMeTp CJeldyer on-
pefensiTb H3 COOTHOIIeHHA (5.4D), nosiyuenHoro u3 yp-uui (5.2), (5.3),

B obuiem craydae

— QYHKUMS KOJNJIEKTOPHOIG TOKA TpaH-

{5.11):
Alszge — A fya 1 C =~ A s 1 C : 5 45
AT T AT adsye Uss +o= Ies YAT +e (5.49)
AUﬁl u A!Kg
3uasn AT MO¥KHO HAWTH BEJHUHHY AT KoTopaa TO3BO-

ASeT CHpefefuTh 2HaYeHHe AUssy a asHauut, U ey

Hoacrapaas B ¢-ay (5.43) rpaunudpe 3HauenHs l—o, MOXKHO
OUEHHTH CTAOHILHOCTD PERUMA YCHANTEAN C HEMOCPEACTBEHHON CBA3BI
ot pasdpoca mnapamerpa Ber

B ra. 2 6u50 nOKasaHo, YTO H3MEREeHHe KOAJNEKTOPHOTO Hanpame:
HHA B HIHPOKOM HHTepBaje 3uauesuil smAote o 0,305 g HesHaul-
TEJAbHO BAHAET Ha paboTy Kackaza. OAHAKO NMPaKTHYECKHe CXeMBl yHY
¢ HerocpefCcTBEHHOH CBASLIO CTPOSITCA TAK, UTO KOJJEKTopHoe Hanps
XeHHe MEepBOTO PEOCTATHOTO KACKANa HEBEJHKO, W MOTOMY fAaxe HE
3HAUHTeNbHOE H3MEHEHHe KOMAEKTOPHOTO TOKa MoxKer npueectd K
cHUKEHNIO Uy 10 Upy << Uso wuy. [ocieiee BEI3OBET mosB/acHAe 0lib-
wWHx HeARHeRHbiX HCRaskeHudl. CaefopaTenbHO, YCHAHTENL HAOJMKEH
O6niTh paccuurad Tak, YToOH B XymuIeM cjydae, T. €, f(pH Magchmanr
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T T r AT ALy e ,.‘E_.,w,._ .ﬁ,[. " h‘i;‘—]_’l“ Mﬁj{
bIX Sﬁ%qiﬂe%m?remf:e;}a'ry;y KORJEKTOPHOE HanpsiKexne OblAC ie HA-

ureft PI0 BeAHYHHY KOJACKTOPHOrO HaNpPsKeHHA MOMKHEO HAUTH de-

R Hr“;;lgénemﬂoe COMPOTUBJICHHE W SKBUBAMEHTHEIA HCTOYHUK Han-
e B KONJEKTODHOH Leny nepsoro Kackana (Kx ¥ Ex ofosHadeHn
ﬂm?mﬂom ga puc. 5.2). 3mauenus Ry A Ex mepBoro Kackajna Aanb

"Y*;’;gf[p 5.5—5.10, W3 ofobuierHol cxeMbl PpHC. 5.2.

8 .

Ugar = ER_'" Iy (R; + @ Ry) — !xol Ry.

(5.46)

5.3.2. Onpexenense 3BaAUECHUH DIAEMEHTOB CXeMBbY

3nasd COOTHOIUEHHS AAA TOKOB H }taanMPHHﬁ, cupefensiouAx pe-
KHM DABGOTH YCHAHTENS C HENOCPEACTBEHHOH CBA3BIO, MOKHO, YUHTHI-
pag sajaHHele TPEOOBAHHS, CHHTE3HDOBATL CXEMY YCHAKTENS. Yeunn-
resb, paGoTapllikil Ge3 HCKameHHA B 3afaHHOM MHTEPBAAE TeMNepa-
1yp IpH 32/aHHOM Pa3dpace MapaMeTPOB TPAHSHCTOPOB, A0IIKEH YAO0B-
JeTBODATE CAEOYIOUIHM OCHOBHBIM TpeboBaHuAM:

1, Toy == {o e (T 52 fus vum) . DTO TpeGoBaiHe CBA32HO ¢ BeJHYHHOR
BLIXOAHON MOUIHOCTH KACKafa H HeJIUHEHHOCTBIO HAYalbHOro y4acTka
xapakTepucTHkH [x=[(fs). Ero deo0xofnmo BHIMOJHHTL MpU T,

BGT!MHH: BCTZMHE- . .

2. Usot == Uxs 1 wun TPR Tuam’ Ber t maxes Beromsn [0t maxe, Two2 mms
{0 paxkHocTm 5Toro TpeboBauys CKasaHo paHee).

3. fo =l yun. BTOPOH Kackajll YCHJHTeNs ¢ HENOCPeJCTBEHHOR
¢BS3bI0 OOGBIUHO #BJAAETCA EPailBepoM IJA BHIXOAHOH CTYINEHH H MG-
9TOMY KOJIKEH OTHABATh SHAUMTENBLHYIO MOIIHOCTb. JTC YCIOBHE H Ofl-
pefeneT MUHHMaJbHEI TOK BTOPOTG KACKaRa, KOTOPbE AOJKeH DuTh
paccudTad npu T:qaxc’ Bex 1 maxes Ber2 wnm w01 marer Two2 rume

4 I ioomae MAH Aln<C Alip wane. ITOT DAPAMETp Ompedeaser
3KOHOMHYHOCTL YCHJMTENs M JAOJKeH BHIMNONHATECA NpH

BCT!MI‘!H» BUT2MaHC) !RU‘IMHH: IHGZM&KC‘

Ukse = Uso 2 u. ITOT NapaMeTp TaxXe OApefeNsieT 3KOROMHY-
HOCTL yCWAuTeNd, TAK KAK TpH MaJoM xosdpHINeHTe HCIOAL3OBAHHA
KOJIeKTOPHOTO HaNpAmKeHUs YBEJAHUHBAeTCS TOK Kackaja, ofecnedi-
Baomui otpavy HeoOXOAMMOHR MOLIHOCTH:

Us e wan = Equr — Lo vane (ng -+ Rsz] {5.47)
Coctar yp-nus (5.43), (5.46), (5.47) npu ycrmopusx, PHBEIASHHBIX

B Nynkrax 1—-5, onpenenstor anemedTs J000OH U3 MPENCTABACHHHX B
Taba. 5.5—5.10 cxeM.

HH »

M i

175

------- e




i

HEVH DTHTAHUS OKOHEYHEIX ABYXTAKTHx
YCOTHTENEA MOHIHOCTH KJACCA Afp

o,

Hast yerpauenng HETHHEHHbIX HekasKeHuy YCUTRTRAR Knaceg
obycrosaenmy KPHBH3UOH Haya wHOrp YIacTka cymmapnog |
TePUCTHRN paskocTaoro TOK4, HCHOAb3yeTcs HeGoibioe cMer
NpAMOM Hanpapienun. CwMetlienue po BXOMHOA nemu cosgaere )
KOOMHBIM Deautenen. Buéop ero OHpedeNaeTey CIERYIOMIHM ¢oof a-
XEHHEM: coNnpoTHBAeHNE MEXAY Cpelneit Toukoh cornacywnery TpaKe.
$opmaTopa p OOWHM NpoBoxOM AOKRO ObiTh Mauo,

+R6—»OJ,-—camaﬂ HecTabHuALHAg lpu pabore B amamazo

° KOITeKTOPHELT Tok
BO3pacTaer HPHOAUSHTE bHO 1 8% (cm. 5.17) u, SHAYHT, Yepes kam.
Aere 10° yasamsaeres,

Tok Hapacraer NMaBHHOOGPASHD ¢ YBeJHYeHIieM TEMIePaType (1o
BbIXONa Tpausucropa ps CTPO4), TaK Kak B paceMartpusaemonm cayqae
Hanpaxmende wa nepexoge SMHTTeP-0a3a zagaercy BHCIUBHM HCTOYHH-
KOM W HeT daxropos, TOPMO3SNIKHX npowece HapacTanys,

, B peanbnoi cxene MOIIHOrO YeHaRTeNR {puc. 5.4) CONPOTHBIeH R
Ry, sra0vaoee g cels oMHueckoe ConpotiBIenne Gazp g COMpo-

THBAeHe 0BMoTKY Tpatichopmaropa u SKBHUBANMENTHOE COIPOTHRIEHHe
HCTOYHHKA $230Boro CMelUeHus, ropmo-
3UT HapacTaHhe Toka y B HeKOTOpHIX
CAYHEAX MOMeT NPCHOTBPATHTEL JaBHHO-
00pasuHblil npouecc,

Pax cxem oxoneyngi crynexy YHY
COARPHKNT HeboAbmge COHPOTHBIIEHHe B
PMUTTEpPHOR ueny, KOTOpoe  mado  Me-
HART Xapakrep TEMOepaTyprol 3aBucH:
MOCTH KOMNEKTOpHOrO TOKA, HO HCKAIO-
18CT CAMODPA3OrpeB u BLixon us CTpoA
Tpansuctopos, Ilpy nonumxenyy TeMDe:
PaTypel SMuTTepHEI g KOMAEKTOpHbIH
TOKH yCUAHTenq pHC. 5.4 yMenpmaioTcd.
Mocnennee YEEIHYHBACT HeNHHelHoCTD KacKafa u mpubanxaer pe-
HMHM ero paGorm K Kraccy B. Crazannoe spupe noguepkusaer Heol-
XOHHMOCTE HeCTKOj TeMnepaTypaoi CTabuAN3 Ak Ycuauress MoOWL-
HOCTH Kaacca AB.
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Puc, 54. Hsysraktaus
GKOHENIBI  veunnTens
MOUIBOCTH

e
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8 . o

a3n. 5.2,
OBaHHe METOAOB CTAOMINSALUH, On]i?aaﬁﬂnglxpycﬁﬂHTe'
HDHOH;T?HMO JUME AR MAdOMOUIHX npe%saypc}:{;eenﬂﬁ 'MOWIHOCTH.
- ny HbIX CTyneHeh
5.3, A9 AMO AN OKOHeY RHCTOY-
e onycr : ACTb MOWHOCTH
p oW HEL ebagior OdablIyio 1
1eH TG OHY MOTP fpedelseTca B
y TOM, npHeMAHKa OIpen
Teno B MHYHOCTE pazuonp
K 9KOHO B cXeM
ua nma:lfoﬂﬂommﬁoc"mo BLIXOJIHOTO KacKaja. A nsejlenne y

] CHHIKaetT KNI
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5.5, TeMmnepaTypHas 3aBHCHMOCTh TOKA 3IMHTTED

puc. 95 0T HANPSIKEHHS SMHUTTep — 6a330° o)
tnapamerp +10° C coormeTcTByeT H

-f-ﬂ'

Puc. 5.7, Buix0AHOl DBYXTAKTHWH Ka-

CKA € yMyWLeHHEIMH VCIOBHAMH Tefl-
’ A0OTEONA

Pie. 56. Becrpancgopmaropran
BBIXQANAA CTVIEHb

He. 5.5
3aBHCHMOCTb Ii=f(Uss) npu pazanynpix Temnepa'rypaxc:EngCTbig
3"Kaahmae1~, 970 HIMEHEHHe HallpAKeHNs aMHTTePg-ﬁasipg(;SHCTopHom
Okong 9 Msfepad obecneynBaeT yCTONYHBYIO paboTy el

— Ha
: » T JIHHHA [a_.COHSt
Kackaga p WHPOKOM HHTepBasge TeMmmepaTtyp ( 72
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pac,' 5.5). Taxetf 33KOH H3MEHEHHsI MOXKeT CO3IaTh TeMOCPATYPHog,

BHCHMBIH HCTOUHHK NHTAHHA B 0a30BO#l Henu.

TTosblmtedtie yCTOAYKBOCTH PEIKHMA MOWHOTO YCHARTENR MOXKey
ObITe AOCTHTHYTO HCIOAB3OBAHHEM cXeM pHc. 5.6—5.7. BeCTpch{bo
MaTopHas BulXOAHAA CTyNeHb (puc. 5,6) crabuibHee 06MUHOrg rj g
TAKTHOTO KacKala, paloTaloliero oT TOro e HCTOUHHKA NHTaHHs, Ta-

KaK NpHPAIIeHHe MOMWHOCTH pacceg.

HUA ¢ POCTOM TeMIIEPATYPHl B (o,

ﬁl TPaBCHOPMATOPHOM YCHIHTENE Meyy.
. we.

Cxema ¥HY puc. 57 mossoagep
MOBLICKTD  TeMOEPATYPHBIE  npepey
CTabuABHON PabdoThl BHIXOTHOIO Kac.
Kana. B cxeme pnc, 5.7 KOJLIEKTOp-
Hble UenH O0ONX TPAH3HUCTOPOB Coepy.
HATCA ¢ OGLUINM TPOBONOM, MO3ToMy
MOMKHO YCTAHOBHTH TPAH3KCTAPHI ge.
KOCpelCTBEHHO Ha IMACCH H  TeMm ca-
MBIM YAYUIIHTD YCJIOBHS —TeNIO0TBe-
Aa. B ocTafbHOM XKe ONHCAHHBIA yey-
JNTeAb NpaxTHYECKH HE OTAHYAETCS OT OOBITHOTO YCHJAHTENT ¢ Ofiliuy
IMUTTEPOM.

B pasa. 5.2.3 Gbii0 NOKa32HO, YTO PeKMM Kackaja ¢ MaiklM 3KBH-
BaJIEHTHLIM CONPOTHBJeHHeM B Ga3oBoi Henx o6aafaeT BHICOKOH ye-
TOHYMBOCTBbIO K KoneDanuaM Ber, HO MOABEPKER H3MEHEHWIO NpH pas-
Gpoce [y CieloBaTeqbHO, PEXHEM CKOHEUHOTO YCHAHTeAd Oymer He-
cTabHien Npd cMeHe TPaH3HCTepoB. JIAA yCTAHOBKM 3aJaHHOrO Ha-

1 Emum

1+
Puc. 5.8. BuxommoR AByXTaKT-

MBI KACKAN C Pe3NCTOPOM B Ue-
nH SMUTTEpPA

YaJBHOrO TOKA BbIXOAHOro KacKaja B BHCOKOOMHCe naedo Oaszosoro .

leuTeRs MHOTAA BKJIIOUAIOT MOJMYNepeMeHHBIll pesiuctop (pHC. D.8).
Hexkcropoe ctaGuausnpylolliee felicTBHe (IPeAOXpaHAA OT 3HAUHTENDb-
HOTO VBEJHYEHHH KOJJEKTOPHOro ToKa M JaBHHOOGpasHOro mpoueccd
€r0 HapacTaiMsl fIpPH cCMeHe TPaH3HCTOPOB) OxasklBaeT pesucrop B
IMHTTEpHO lUenH pHc. B5.8.

5.4.2, Crabmiuzanua padodeil TOWKM BHIXOAMOTO KACKANA2
TePMOPEIHCTOPOM

Cosganre B GasoBoil LeNH AeqUTeas, OLHH M3 /ieMEHTOB KOTOPOF
MEHAETCA NPA H3MEHEHWH TeMIepaTypHl, — OAHH U3 cioco00B noﬂ}"le:
HUA CMEWEHUA (BE/MMUAHA HANPAXKEHWA CMENEeHHs npakrugecky pas
Ha U,s), Hameddoleroca no sakoHy oxono —2 msfepad. TIpH BTOM:
ecay OCraBHTL MOCTOSAHHOM BeaHuMHy R, (puc. 5.4), o sakoH H3MC
HeHHsl R GYAeT NOMHOCTBI COOTBETCTBOBATE H3MEHEHHIO cmemeris-
HeltcTpuTeNnHO, B3 pHc. 5.4

8
o = Engr Rz (5‘4 )

Rt Ry
178

(5.49)

{D— HOCTOAHHAA BENUUUHA).

Tax KAK CMEIieHHe JOMIKHO MEHATHCH JHHEfiHO MW HIMeHCHHH

yneparypo! ¢ TEMOEPATYPHLIM KOI(pGHUEHEHTOM OKONO —2 Mefepad,
0 cORPOTHBACHHE DEIHCTOPA Ry AOMKHO HMETh OTPULATEIbHbIA TeM-
niparyptiblﬁ kosdduument. Takmm kosddunuentom obnamair Tep-
\opeaHCTOPbl, HO COMPOTUBIEHHE UX H3MEHAETCA C TEMREPATYPOR IO
;KCHOHEHuHaﬂbHomy 3akody 1):

.= Aexp % (5.50)

rne An B — nocToaddble, ZapaKTepH3yIOllHe MaTepHaad MOOJIYIpOBOIN-
aKka, H3 KOTODOTD MSTOTOBJEH TepMopesHcTop. HHoraa B cnpaBOUHEIX
ZaHHBIX BMECTO BeAHYMHBI B flaercsl 3BayCHUe TeMNepaTypHOro Ko3h-

B
puiHEHTA TEPMOPEIHCTOPA Oy = — .

HeoOGxoouMO, 4TOOBI COUETaHHe TEPMOPEe3HCTOpa ¢ JMHHEHHBMH 3ae-
MedTaMy O02CHEUNJA0 HYHHBIA 3aKOH H3MeHeHHWs cmemlenna. [lapan-
jeabloe CORAHHEHHE TEPMOpeancTOopa ¢ OOBIYHBIM  PE3HCTOPOM
{puc.5.9) AaeT B HEKOTOPOM /HaMa3oHe TeMNepartyp JKeJaeMBfl pe-
3yabTaT. B ofiieM BHAe Ry MOMKeT COCTOATH H3 KOMOWHAUuy Mocneno-

Ru R
0—J ] o—él—lr

i el

Vem Ve

Pac. .M. Chokbas Uuefn ¢
TEPMODEIUCTOPOM

Puc. 5£9. Tpocras uelb
€ TepMODEsHCTOpOM

BATeABYOTO W mapaddeABHOTO — Pe3dcTopa ¢ TePMOPE3HCTOPOM
{Puc. 5.10) 2). Hyxno Tak momoGpaTh BeAHUHHE! Ra, Rm, Rr, 41066l B
SlaHHoM [guanasoHe TemnepaTyp (YHKUMOHAJbHAA 3aBHCHMOCTDb

a+ Ry OT vemmepaTypn BO3MONKHO MEHbIIE OTAHMUARach OT MpsMof

UM, T e, pemHTb 3axaTy O HAMAYUMeM NPUOAMKEHHH 3Tol QyHK-

——

) Urobu mnsbemarh HANMCAHMA CAOMHEX ngxasaTeaeﬁ CTeleHH, 5 HACTOALIEeM

Pazy F
Wie  HCNOAB3VETCS CHMBGA exp BMeCTo & r

I}

- 7 N
Memg Hise npopoautess ananns m pacuer uens cMemernma puc. 5.10. Pacuer sae-
B Uen cumelgenus pue. 5.9 Kau Ges BHBOAA.
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UHH K HpAMOH JUHHH:
Yo+ C(T—To
7 .

Boiwe ofGosrauyenc: R, — conpoTHBAeHHE fMAPANIEABHOrO coeny
HEHNA TepMopesHcTopa Re ¢ WYHTOM Ry, Uy — HanpaKenue cMege
HHs npu remnepatype Te; /—TOK Hesurens 0asoBO# memy: (.
= —2 msfenud.

Ha apenumpgyumerc caefyer, 4T0 $yHKUAA

YN =Uy+ C(T—T) —I(Ra+ Ry) (5.51)

AOAKHA UMeTh Hausyumee npHOamxenue k nyao. [lepenuwen ep
BLIPA3HB BEJIMUMHY R; Uepes ee 3HAuUeHHe NPH ONPeNSACHHOR Teype.

parype T, ® BeamuuHy R, u3 puc. 5.10:
= B(Iy,—T7) 1. .
Ry = Ry exp [““‘Tg.?—] ; (5.59)
B(Ty—
R 4 Ryg exp [——(—;T—T}“}
R, = Y ' - (5.33)
Ru -+ R exp[-—(—°—_“ﬂ
nr ToT ]
I Ryy Rpg exp Iiﬂ%%?l-!
Y(N=U,+C(T—Ty) —IR,— ‘B(?’—T}W' {5.54)
R R e ‘7
m - Ky €XP i T.T J

B znamazone temieparyp (—10-+ +985°C) euipaxenune (5.54) ¢
DOCTATOYHOH TOUHOCTBIO MOMKHO aNMpPOKCHMHPOBATbL TOJAHHOMOM Tpe:
Thefl cTeneHH. M3 Bcex NMOAHHOMOB TPeTbel CTeneHM Ham/yzwiee NpH-
GJaKeHne K HyJAw (B uHTepBane 21} AaeT noawrHom UebOhninesa

o3y (5.55)
4

HMEIOLMA B 3aJaHHOM HHTEpBaNe TPH TOUKH NOAHOTO CONPANEHHS.

CnaeloBatenbo, Haflo Tak NoAcGpaTh BeSHYHHEI Rz Ry R 410681

TOUKH [O0JHOFO CONPSFMEHHR YAOBJACTBOPAAH TOANHOMY YelulleBe.

Ilas uurepBana TeMnepatyp Twmm—Ismaxc TOUKH HOAHOTO cONpsKEHH?

TAKOBEBI:
T — THHH +TH3KC
? 2
3 (Tuaxe— T, 5.56)
Ty = Ty ]/‘2 ( MAKE : MB.H) {

Ty=T,+ V—f (—~—-T“a"°; "““)
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tJroby onpenenuts R, Ru, R, caeayer pewsnts TpH
c0OTBETCTBYIONIHE STHM TOYKaM:

R IR e

YpaBHEHHUH,

I Ry Roeexp {——B {;o;j:_n'}_]
Uyt C(Ty— T — IR, — T g
Ry + Rrg exp [ BTy — Ty ]
w ™ 7,71
o — 1Ra R—-m YR, (5.57)
I Ry Rogexp [L:;'-;——«T’)—]
Up+ C(Te— Ty — 1R, — —— =0
R -+ Ryg exp [M]
L TeTy ]
(Q6o3nauns
RuRew 5.58
RII.'I "I"R" RETU' ( ?‘
B(Te—Ts) | _
exp [——-—-—-——-T. Tg ] m, (5.59)
B{Te—Ty T _ 5 60}
exp {——~——T0 7, ] n (5.60)

H YyuuTbIBaA, uto B cooTHomeHHd (5.56) T—Ty=To¢—Ts NOAYUHM:
w3 yp-BEE (5.57)—(5.60):

' Ry 1o Rae
= e ——— e * 5. 1
Ru Rm—FRora (5.61)
IR J(1—n)+C(Ty—TYR —1
om (RO
Rl‘. = C(Ty—Ty) (n—m) (5.63)

I (2mn—m— n)
Npy manpix sHagewusx B ¥ HeGOABLIIMX TeMIOEPATYPHHIX HHTEPBa-
1axX cralnanzannn BO3MOKHO XOpollee COMpsXKeHHe No ABYM TOYKAaM.
PH compsKeHHH HO ABYM TOYKaM TeMNepaTyPHO3aBHCHMOE MJ1E90:
Beanrenst 5 Gasopoil Menmu COCTOHT H3 ABYX aaeMenToB (puc. 5.9). Has
AHana30Ka temnepatyp Tyun—Tmaxe nojuHOMY UelpimeBa BTOPOM

CTeneny x2. 1
2

C00TBeTcTBYIOT caeMyloOlMe TOUKH TOAHOrO COMPSIKEHHA:
Tl'l — (2_ VE) Tuam‘: + (2 + Vg) Tmau
1

L. (5.64)
T —_ (2 + Vz—) Tuaxc + (2 - V§) Tmm
2 Fl .
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DneMeHTH WENH CMEnIEHIS ONpPEALASIOTCS H3 COOTHOEHH!R (5.65)
{5.68); - h

Uo = UcM komu T C (To — Txmm);

_ (5.65)
R =Y.
LTd 7 * T (5.66)
Reng(I—m) Uy~ C{Ty—Ta)l
Ry = M C(Ta— Tg) ' (5.67)
Ry o (1 —m) Uy — C{Ty — T2)]
Ru=—gr0=m—cm—79 (.64

‘(B (5.67) — (5.68) m onpepenserca u3 (5.59)).

[lopadox pacuera

Hcxonnele panHble ANA  pacyera:

I. Cxema xackafia, paccunTanHaa u oTpaGoTaHHAS NIPH KOMHAT-
Holl TemnepaType (B §a30BOli LeMHM HET TepMOpesHcTOpa).

2. Uurtepsan crabunusaii { Dum—+—Tmane).

3. [locrosinupte C (okos1o — 2 mefepad) u B (ana Tpextoueunol
KOMNEHCauuu peKomeHayeTcs Spars sHaueHns B=4000 epad).

Tpebyercn onpefenuts 3AeMEHTH LeMR CTAGUAH3ALHH.

1. M3 yp-uuh (5.56) nam (5.64) onpepensrorcss TOUKH MOJHOFO CO-
OPAXKERUA COOTBRTCTBEHHO ANA TPeX- H ABYXTOUSHHON KOMNEHCALUH,

2. Vcnoabayss TaGAHLB ROKA3aTeJAbHBIX (GYHKUHI, HAaXOAAT BelH-
UHHEL 1 ¥ # B3 yp-Huh (5.59) u (5.60) uau Toabko m U3 yp-uusa (5.59)
PR CONPsMKeHHU 1O ABYM TOYKAM.

3. Omnpedeaserca seauura Uy U3 cooTHomenns (5.65).

4. PaccyuTbiBaercs sennuuna R, o0 no (5.63) uan (5.66) {nocaea-
Hee COPaBeAaHBO MPH CONPSIKEHHW 1O ABYM TOYKaM).

5. Haxoaar Ry u3 Beipawenniét (5.62) uau (5.67) cooTBeTCTBEHHO
ApPH XOMHEHCANIHH B TpeX H IBYX TQUKaX,

6. Onpenpenster Ry u3 coortHoutenun (5.61}.

7. Ilpy conpsXeHHH NO TpeM TOYKaM BeJHUHEA R, ompefesercd
M3 CREAYIOWETO YPaBHEHUA:

UO_[RE o

Ry= 11 (5.69)

8. Tax xak cONPOTUBACHHE TEPMOPE3HCTOPA MPUBOXHTCSA IIPH TEM-
mepatype T=293°K, 10

BTy 293 .
Ry sg3ox = Rro XD [—{-o—"—)-] . (5.70)

T 293

5.4.8, Crabummsamia paGouell TOUKH BBIXOAHOIO KacKajfa XHOAOM

¢
Kak OBLIO N0K&3aHO B OpefslAyilleM pasfene, leNb a::meI.ueHHf013

TEPMOPESUCTOPOM B OOGLIEM ciyuae COCTOMT H3 UYeThipex 3JeMeH o

TPH H3 KOTOPbIX HEOOGXOQHMEI AJsi MOAydeHHs JuHeiHoro 3aK0H2
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epa Hanpskenns, Takas uenb rpomosaka H fopora. B necaen-
MENE T M AeJaeTcs MONBITKAa TPRMEHMTb N5 CTAGHIH3AWMH BHIXOL-
H BSECHJTHTe-”eﬁ ZUOABL HJAM p—n-NEepeXolbl MOUIHHX TPaH3HCTOPOB.
Hb”]('IpH YCJOBHH, UTO BEAHYHHA
anpAKeHuT HA AUOLe HE TDEBLI-
aer 150 M8, MOXHO CUHTATb TOK
ofia MOCTOSHHON BeJIHYHHOH, He

H

ngsucsameﬁ OT NapaMeTpoB AHOLOB |

j TEMAERATYPHI (puc. 5.11): 1
~ Emon __ const. 571
JI\VI.'-"" Rcu ( )

& - Lo
MeXAY TOKOM LHOZA M HAMPA- T

jKeHHeM Ha HeM CYUIECTBYET 3aBH-  pye 5.1i. BuxolHoil HBYXTAKTHHIL
CHMOCTE Kackan ¢ AMOZOM B Ienn Oassl

Inzlo(evun-_’l),

0TKYHa
— 1 nf s 5.72p
Uy ?m(! +1). (5.72)

L]
(CTeneHb 3aBHCHMOCTH HaupsaXKeHUs Ha JKOZe OT TeMOEpaTypol
MOXKHO ONpeRednTs H3 (5.72)
YunieiBasa, 4TO

d 4
-?;:——:'.,%’ -ET—. %0,0810, In>>!0!

MoJTyuHM

—

W ba 058 (5.73)
aT T y

CooTHomenne (5.73) mokasbiBaer, 4TO 3HAUEHHE TeMIIEPATYPHOTO
kosdguupeHTa HaNpsIKEHUs Ha AWOJe TNPAKTHUECKH MOCTOSHHO B He-
Sonbuwiom untepsane rtemmepavyp (npd y=34 1/B, Ixa 1,5 ma, Io=

=15 mxa, Uya 130 me Z[;j“— oKos10 — 2 msfepad). Takum oGpa-

30M, Uenb cTalHNHBAUMH ¢ THOAOM CO37aeT HYXKHBIH 3aKOH H3MEHEHH::
CMemenun, Tlpu 3ToM OHAa IKOHOMHYHEE WLENH TEPMHCTOPHON . cTabH-:
MH3aunu, OKOHEUHBI! KacKai ¢ AHOAOM B lIeMH CMEILeHHs 3HaUHTE/b
Y0 MeHbime nomBepikeM BJHAEHIO HATPSANKEHAS HCTOUHHKA NHTAHHSL.-
s yp-uun (5.71) u (5.72)

“U“ﬂ ~ “EE““ !‘ . (5.74y
A THT Aa
ln( 7, -|-l) _

s BbIpaxeHHa (5.74) BHAHO, YTO OTHOCHTENBHAA CTaGHABHOCTB-
TPAXKeNnHA cMemenna, cO3XABAEMOro LENbIO ¢ AHOAOM, YBeaHdHBA-

183

Ha

e R THEEEIL T B s L L



b e T o s e e 1

B L T L T T AT R ST T A T s

(_’ﬁ 4 1) pas Mo CPABHEHMIO CO CXEMOH CMICHHA Ha pe.
| ]

arcg & In

BMCTOpAax.
v

UT:_ﬂﬁ |

“fﬁl

5

11

Puc. 5.13. [Moctpoenne EoONbzamnep-
HOIl XapaxTepHCTHKY CXeMBl Ha
pue. 5.12

Piuc. 5.12. Maeso sxoanod
Lend ABYXTAKTHOTO Kacka-
na wa puc. %11

KpoMe OTMeYeHHBIX NPEHMYIUIECTB, Lenb cTaGWIH3ALHK C AHOLOM
#iMeeT M CYIGECTBEHHpid HEROCTATOK. Tak, eciim TOK, NPOTeKaiouni
gepes LHOA, MEHBIIE HEKOTOPOTO 3HAYECHHS, OMPENENIEMOr0 BE/NHIUHA-
: MH BBIXOAHOH MOIDHOCTH H Koaddu-

1 UMEHTA YCHIAGHHS O TOKY TPaH3UCTO-
pPOB OKOHEYHOr0 Kacxafna, BLIXOLHOH
CHTHAA  WCKaKaeTesl  («ynjoilienue
p BEPUIHHELY H «OTCeUKa»).

Y(TaHOBUM CBA3bL Mexnay Tpebye-

Mofi BeNHMUMHONH TOKa AuoAA  BeJH-

¢ YHHAMM MaKCHMAJLHOMA  BHIXOAHOH

MOWHOCTH  (Ppwx mare) M KO3QQHUN-

eHTa ycujennss mo Tory {K;) TpaH-
3UCTOPOB OKOHEUHOrQ KacKajaa.

Jas sroro Hafigem saBHcuMocrd [=f(U) Ana cxemst pHC. 5.12,
KOTODYIO MOMKHO PRCCMATPHBATH KAK OZXHO NAeY0 BXOZHON uemW ABYX-
TaKTHOTO Kackaja. [Tocrpoenne xapaktepucrux f=f(U) npeacran/e-
HO Ha pHc. 3.13—Db.14. W3 puc. 5.14 BHAHO, 4TO fIpH

Puc. 5.14. Boastamneprad :{apaKTe-
PHCTHK& CXeMBl Ha prc. 5.12

Iﬁ-MaKC /:-;" In

fAIPOMCROAKT OTCe9ka BLIXOAROrD CHrHaJgaa.

Ecau 6ot kpusan Uy=f([)} 6oia napanneassa ocd TOKOB, T e:
Uy=const, To xapakrepuctika U/=f(/) nosHoctsio nosropsaa O xaa
paxrtepuctury {Uz=f({}. B 5ToM cayuae ueNb CMEMICHUA HE BHOC“”e_
BBl AONOJHHTEALHBX HeJquHefHBIX HcKameuufi. [lo-BuanMomy A4 Pnh
anbHOTO cJIydas B HETepBaje Mamenewna U, ot Uy mo 0,75 Uy 1€
CMELSHHS He BHECeT 3aMeTHBIX HCKaXKeHHiH. DToMy HHTepBafY:
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pRaHo #3 yp-HHA (5.72), coorBercTayeT daMeHenne /g IPUSIAHIHTEN b~
3

pe 0T In RO 0,257 U
. e A

TaknM OBPA3cM, 3aMETHbIE HeJHHeliHble WCKAaXKERHf OTCYTCTBYIOT,

echit
. I
I < _—
6 Make i 1’;1 \ 0.9 YU
e 3

npr y=x34 /s U, = 120150 me
s waxe << 15 (0,64-2-0,72). (b.75")

Venosue (D.75) mnossonser cBa2aTe MeMAY co00ft Ppuxmanes Ki
J/,, BHpaKas MaKCHMANbHLil HMIYJAbc TOKAa B KOJ/IEKTOPHOH emns
xackana (puc. 5.1) Jkmake 9ePe3 Pruz maxe H YUATHIBASH, YTO ,

; (5.75)

Iy seaw
Iﬁmxc = ;}(____a:a £ '
a Takxe ycaosde (5.75), noayyum
}rn> 2 Poyrx mane (5.76)

7 (0,64-0,72) K; irp & Ermnr

rle Yrp — KUA BHIXOAHOrO0 TpaHcdopmaropa; § —xosdduipent Hc-
MONb30BAHAA KOJAEKTOPHOIO HANPiKEeHHS.

Qopmyna (5.76) mokaspiBaer, B YACTHOCTH, 9TO uYeM MeHblle KO-
>PPUUACHT yCHIeHENHA IO TOKY TPAH3HCTOPOB OKOHEYHOTO Kackaza u
HHKE HATPSAKeHHE HCTOUHHKa NHTaHHA, TeM Goaplue TOK, moTpebnse-
MBI HeMbi0 CMElUEeHHS.

3Haa [y uz (5.76), MOxKHO HaflTH CONPOTHRAeHYWe $AZ0OBOTC A&IH-
Teas Rew (pHe. 5.11):

R = =2 (5.77)
R

[iuranue Anopa OT WCTOYHHKEZ Emge MOMET OKA3ATLCS HEBBITOA-
HbIM, TaK Kak npn GOJBIIAX TOKAX NAOAA CYUIECTBEHHO YBEJHUHTCA
€TOK MoKos» nprHeMHHKA, o6 n3bexaTh 3TOrO, CAeAyeT NUTATL CTa-
Sutusupyiownfi AMOA TOKOM ApellBAPUTENBHNIX KacKaloB YCHNCHHA
IPHEMHHKA, HAH YacTBI0 €F0 TOKA U TOKOM AeJHTENA, HAH TOKOM He-
CKONLKHMX  Kackanos, :

B kavecrse cTaGMAH3UPYIGIKK JMONOB MOTYT HCNIOAB30BATHCH JHO-
31‘3:JEMJIOCT3T0L1H0 MOUIHbIe TPaH3HCTOPLl B AHOZHOM BEKJIOYeHHH. T1pH
n Ans yBennverns toka fp npw saganHom Up uenecoo6pasHo coe-

) UTb 3-§i BBIBOA 1PAH3HCTOPA C JIOGHIM BHIBOAOM p—-ePexola.
zmo;g? CJT}"‘-IaﬂX UCIIOMTH30BAHHA TPAH3UCTOPOR BMECTO CNEUHANLHLIX
Ben”qunglamao JHWb, yTebbl NpH ofipeleeHHOM TOKe NHOZA pasbpoc
Yettpg, RanpsiKedud cMeilewrs Uy ne npeBblliaf ROMYCTHMOTo 3Ha-
FyTBﬁl::KOTpr]K CyYasx B KadecTBe CTAOMAHIMPYWOIINX AHOLOB MO-

B HCTIOABL3OBAHBl H CYRIECTBYWIIHE CHJIOBHE AHOIE. IlpH Toke
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MOB KaK NPelOKOHETHOTO K -
fx=2+4 ma na amope tuna LT7A cospaerci NaleHHe HANpmwkeyys xonebanna epHe;l;;I KoaCK;;OBpnnH onemoro, ::;{C?Ooogﬁzl;torgcﬁaﬂg?
Uy =160+-200 #8. BROAs B SMHTTEPHYIO Lelb BEIXOAHOTO Kackana pe. qeni CJ\;}eaLélCMOTpeHHOPO cnocgﬁa cTaﬁﬂ.HIPJISBU.HH 535{)%1:1 HTquH omq
| i o K 0 oM, MOMKHO KOMIIEHCH aHHA - T
2k . f:gﬁ;%g cgggg;ﬂ;:ﬁeﬂezao ,zf}?(?ns POBaTH u3oy. Eeqnoﬁ CTYREHH TPeSyercs HMAEHTHYHOCTs MapaMeTPOB TPAH3HCTOPOR .
3 : r ? .
| BkJjioueHHe B IMUTTEPHYIO LeAb pesucTopa ¢ GOJNbUIMM CONPOTHE. HPeﬂBapHTEHbHO O yemien ¢ HenocpeﬂCTBeHHou CBABIO
I JeHHEM TPHBOANWT K CYLISCTBEHHOMY CHHMKEHHIO Ko3d@HIuenary YCH.
Nedkd RO MOLHOCTH OKOHeUHO# cTymeHu. [103TOMY npHMeHenHe CYile-
CTBVIOUIMX CHJIOBBIX AHOAOB BOSMOXKHO B TeX NPHEMHHKAX, rie 3kq.

: ., 5.5. YCTOHIHBOCTh YCUJHUTEJEN C PASJIHYHAIMU
HOMBYHOCTE — He pelmajlomuil dakrop.

CXEMAMH BRJICYEHHUA TI0 IIOCTOAHHOMY TOKY

¥ .'| X : K USMEHEHHIO HADNPHKEHHA HCTOYHHKA TITHTAHHUA
A i|.= i'|| 5.4.4, Cradunnsauma padoyed TOYKH BBIXOAHOTO KAaCKAAA ToKom

OpeIBapuTelbHOT? YCHIANTENA C HeIIOGpeII,cTBeHHOﬁ CEA3LIO

OAHEM H3 OCHOBHBIX TAapaMeTpPOB DaJHOBEMIATENbHOIO TPUEMHH:
| ka, p20OTAIOWETC OT ABTOHOMHOTO HCTOYHHKA NHTAHHS, ABAAETCS OPOy

Kpose paccMOTpeHHBIX MeTOfA0B CTa0HAH3AUMH MOIHKIX YCHIHTe- LONKHTENBHOCTD HOPMaAbHOH paBoTEl OT OAHONO KomiulexTa GaTapei,

Jeil, BO3MOMKHO TakaKe nuTakde 6a30BOI LENMH BBIXOAHOTO Kackaga To.

KOM npeaBapHTensHoro ¥HY ¢ nenocpepcrBedsHon cBAsbio. B pasn. 5.3
OBII0 TTOKA3aHO, UTO IKBHBANSHTHRLI]

" RCTOMHHK CMEIUEEHS BTOPOT0 Kacka-
I | Ja OONBLILIAHCTBA YCHAHTEMEH C Hemo-
CPeICTBEHHOH CBASLI0O HMEET OTpuIa-

TefibHbI TeMmepaTypHBIE Kosdiduum-
eHT. A 3TO MOXeT TIPUBECTH K YMeRb-
MeHuo ToKa lp ¢ pocTOM TeMnepa-
Typel. [IpoTexas no PesucTopy, 3TOT
£ TOK CO3AAET TIAJlGHHE HaMpsKeHus,
Tyt TeMIepartypHas 3aBHCHMOCTB KOTOPO-
ro MoXeT OHTh GAH3KOH K ONTHMAAb-
Pre. 6.15. [luranre Gasoeoit Me- HOHl 3a2BHCHMOCTH HaNpsMKeHAA oMe-
H B"’X‘mﬂom?g}?“'a‘“‘“"m"‘ac‘ IIeHUA OKOHEUHOR CTYHERH.
wana T%‘;‘;ﬁ'}lﬂtﬁ cpran DA Haz puc. 5.15 nokazansl ycwiu-
Teab Knacca AB n cxeMa ero nura-
una. Kz pue. 5.15

Uew= Iy Rew- (5.78)
Vi3 sbipaxenns {5.78) _
dUei _ p dln (5.79
a7 Rea a7 .

. dl/ .
Takum obpazoM, 4TOOLl HANTH d?'f"— , HeoBXomuMo HMETb 3aBE

CHMOCTD 3IMHTTePHOIC TOKR TPAH3HCTOpA BTOPOrQ Kackaaa yCHJIHTe_'
A ¢ HEMOCPEACTBEHHCH CHA3LI OT TeMnepaTypul. ARanus n0K33‘;“
BaeT, YTG B HEKOTOPOM HHTep3afe TeMIepaTyp MOXKHO AOJY4HTb 31;3‘
ueHH# TeMNEPATYpHOro kodpulHedTa HaNpAKeHHA cMelleHH, 6a

KHe K onTUManabHeIM. [IpH 3TOM XecTkas craGuansanua npefoxore
HOro Kackafa HeBOSMOXHA4, TaK K4k 3a cd4eT H3MeHeRHA el
moJydaeTcs PErVAWpYyeMoe cMelleHHe. A OTCYTCTBHe MKecTKOH C
JHU3aUMH B youaWTeNe ¢ HemocpelcTBeHHOH CBH3LIO BBISBIBACT
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o To¥d
Tabt:

peSKHe

lpu 3TOM TNOX HopManLHol pabotoi papuonpueMHHKa MOHRMAeTCH
HeH3MEHHOCTh Er0 OCHOBHBIX NoOKasaTeged (YYBCTBHTE/NLHOCThL, Kaye-
¢TBO 3BYUaHHs) B TeueHHe YKA3aHHOTQ CpPOKa.

Ha npoRoqKHTRALHOCTE HOpManerRofl paloTH MPHEeMHHKA OKasbl:
BalOT BJHAHAE CAENYIOILHE (PAKTOPHL: SKOHOMHUYHOCTb NpPHEMHHKA, M- .
KoCTb H XapaKTepHCTHKa pa3paAna GartapeH, 3aBUCHMOCTb MAPAMETPOR
paZHONPHEMHHMKA OT HaNpaKeHNd HCTOYHUKA NUTABHA. DKOHOMHYHOCTh
pagHonpueMHHUKA ONpeseaseTcs, B HAaCTHOCTH, BEJAMYMHON «TOKA Mo-
KOR», KN, BEIXOJHOFO TpaHCcopMaTOpa, TAK Ha3hiBAGMBIM <«3afacoM
10 MOWIHOCTH» MJAH OTHODIEHUEM MAaKCHMAaJbHOH HeHCKaxKeHHoll {au
«OTCEYKH») MOLIHOCTH K HOMHHANLHOA BBRIXOAHOH MOUIHOCTH HPHEM-
HEKka (4em GoJsblIe 3TO OTHOLIEHHE, TeM Gonblie NOTpebiseMbid npH-
eMHHKOM TOK B peXuMe HOMHHAMbHOH MOIIHOCTH),

Texnugueckue ycaOBHA HA NPHEMHHMK PErJaMeHTHDYIOT MApPaMETs
PHl, ONpeAeiAIOLIAE €ro 3KOHOMHYHOCTh, Kak Onllo yKazaHo Bhilie,
KPOMe BeJINUHHGI €MKOCTH GaTapeH, HA NPONOMKHTENSHOCTD HOPMAb-
HOH paboThl BAHSET M XapaKTepHCTHKA ee paspsija. B Oarapesx,
HMEIOMIUX MAOCKYID XapaKTePHCTHKY paspsna, oH NPOMCXOAHT HPK He-
USMEHHOM H2NPAMXKEHWH, HO TAKYI0 XAPAKTEPHCTHKY MMEIOT JIKUb OKHC~
HOPTYTHbIe sneMenTL. BoaBLLIHECTBO e HCMOAB3YEMHIX B HACTOSLIEE
Epexta farapelt nMeeT majalOmyr XapakTepHCTHKY Daspsafa, Tak 4T
OAbMIas yacTe HX €MKOCTH Peanu3yeTcsl NpH MOHHMKEHHBIX HanpsiKe-
HHAX, 9T0 yXymmaeT KauecTBO 3BYUaRMS PAXHODPHEMHHKA, 3HAUATENb-
O CHEXaeT ero UyBCTBHTIEMbHOCT.

" KasaHuble 06CTORTENLCTBA BHRYKAAIOT MeHATh GaTapeH 3anof-

Ocoé!g Peasdsalliy X rapaHTHpoOBaHHON emkocTH. B 3THX YCAOBHsX

M&Heuﬂho BAXHO Co3laHUe CXeM DaZHONPHeMHHKOB, YCTONUNBBIX K F'3-
HAM HADpPAKeHHs UCTGUHUKA NUTAHMY.

HacTosuieM paspesie paccMaTpUBAIOTCA MPHUHHB YXYIWEHMS na-

TPOB TpaH3HCTOPHOFO paAKONpHEMHMKA Mo Mepe pa3spsAa Oarta-

U npexaaranores cnocobhl ero CTAGUAH3AMH.

Pame
Pesy
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. © 5.5.1. CraGRasHOCT: Pe:XHMa TPAHIHCTOPA l{ﬁﬁmﬁﬁévﬁeﬁéﬁun
“ HANDAXKCHNS HCTOYHHEA NHTAKAA

I OueBHAHO, YTO NPU U3MEHEHHH HANPAMNEHHA MNHTAHUA MeHsior
| pexuM paboThi TpaH3HCTOpPAa M ero mapamerphl. MameHeHHe rxapaMecH
pOB TPAH3HCTOPOB MeHAET XAPAaKTePHCTHKH NPHEMHHKA B LeIOM. ﬂpe;'
CTABJISET HHTepeC OBA3b MEXK]Y H3MEHeHHAMH HANDSKEHH Hergo,
HAKa NHTaHMA U PeKHMA TDPAHIHCTOPA B PA3JHUHBIX  CXEMax ep,
BRAOUEHHR, s ananmsa ucnoabsyeM oGOOLICHAYIO CXEMY NHTany
Kackaga {puc. 5.1). OfosHauus 4yepes E HampskeHHe HECT&ﬁHJ‘IHSHpOﬂ
BaMHOrO MCTOYHHKA (B 0OmeM caywae Ey u Ep MOTYT GBITH (yHKumg.
M F) u cydras, 4to B HHTEpPECYIOWell o6JacTH H3MEHERHR £ y ;.

i
BEJHYHHA (1) NPakTHYECKH MOCTOAHHA, U3 BLHpaXenua (5.10) wa

Jx Dnoaygum !
a d_E'I‘ d Uﬁ d IK *
d Iy dE dl, dF
= - . co 5,
aE Rs+ Rg (1 — @) R “8
[Tonmaraf ¢ BBICOKOH CTEIeELI) TOYHOCTH, YTO
' YU
le=al,e 76, (5.81)
#3 (5.80) w (5.8l) waiimem
dly dE B}
E Pl (5.82)

Ry R5(1—0)+ v

Iaa oLenkd creneHW H3MEHEHHS KOJJNEKTOPHOTO TOKa MpH li3Mer
HEHNHI HARDSMEHHA HCTOYHMKAZ HHTAHHA BOCROAbayeMmcs Sonee Ha-
FAAAHOH BeJRYKBOR

‘dE

E

diy
Iy

Wz yp-unit (5.10), (5.82) onpenzearm

dEl E R ¢
Ay diy /d_s _ o 25 ElRs + Rg(l — a)]
[ { d ’ v
I H [# £t fuo (Ro-+ Re) — @ Usg] | Ro 4 Ry 1= )+ 7

{5.83)

Vicnoabayst cootuomenue (5.83), paccMoTpum nanGonee xapakTed”
#ble  CTYYAH, c

l. Kackag A0CTATOYHO MeCTKO CTa0UAM3HPOBAH no nocroﬂHHf"-‘:l-
T0Ky. Benruuna E,— nunefinas (yHKUHA HaNpaKeHUSA HecTafHAHS
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ey T T T \ et e N .
posaHHOFO neroukika £ (Es). B atoM cayuae

R,+R;(1 —a)»

P T P e T T o

o

¥ iy s
2 Ey D I (R + Rg) —als
oTRYAA
- dlg | 4E
e 22—, (5.84)

TakuM 0Opa3oM, B PaccMaTPHBAEMOM CJyuae OTHOCHTENbHOE H3-

JeHeHue KOAREKTOPHOTO TOKA PABHO OTHOCHTRABHOMY H3MEHEHHIO Ha-
gpAMeRd HCTOURHKR DHTRHHS.
9. Kackan coOpan Mo caMoil BeCTaOHABLHOH cXeMe (OTCYTCTBYET pe-
sycTOp B LeNH 3MHTTEPA U Malo BHYTPEHHEe COMPOTHB/EHHE HCTOU-
uka cmemerus). Bemuwuwda E-—nuHediHas (yHKURS HaNPAKeHHA
yecTaGHAN3HPOBAHHOrO HcTounnKa E(Ey).

Yz pepaxkeHuft (5.10) » (5.83), mailaem

dl, | dE a £y

I E ol (5.85)
Ix Rﬁ(] — ) —!—-—';
B npefeabroM cayyae npu R —0, Eq->Usg
i/ dE _ _
5. | E YUss. (5.86)

IMoayueHHoe cOOTHOLIEHWE MNOKa3biBaeT, 4TO B CaMoll HecTaGuiib-
poff cxeMe NHTAKHA OTHOCHTEABHOE H3MeHeHHe KO/NeKTOPHOro TOXKa
MOXET B HECKOJBKO Pa3 MPeBOCXCANTh OTEOCHTEAbHOE U3MEHeHHe Ha-
NpaAeHHs HCTOUHHKA.

3. Kackan umeer mobyo crabuibHOCTb O MOCTOAHHOMY TOKY. Be-
anygHa £ — anrelisas QyHKUHAA HanpsKeHRA cTabHJin3HPOBAHHOrO
Wetounmka, a E,— nuneiinas ¢yukuus E.

B pannom cayvae

dly ; dE

I | E
T g KOJ’IJIEKTUprIﬁ TOK OCTAGTCA NOCTOSAHHBIM.
OHPEREHHM CTenenr H3MeHEeHHdA KOJ]J'IEKTOPHOI"O Haﬂpﬂ}KeHHH HPH

i3MeHenMy HanpAmKeH#s HCTOYHMKA NHTanus. Ms yp-pus (5.82), yun-
TlBag, yro '

0 (5.87¥

1

R

]
a

U= Ey— I (Re + ) + Lo

i .
Henearsya caenannoe paHee jonylienne (c==const), noayyuy

dUps
dE

dE,
dE

a
¥ Ik

Rs + Rg(l—a)+




TR I e A R e v Lari

S L EREA LR b

OuennM paccMOTPeHHBiE Bbille caydam NHTaHHA TPaHahere y

KaCK2J0B C TOYKH 3peHHA CTabHIBHOCTH KOJJIEKTOPHOIO Hanpﬂmei{;{x
dUgs , dE 5

BBEAS BEJWUHHY —22 [ —2 | ,
Ux_g ! Eg

o« (Re+ )

dUg [ 8Es _ By _ N
Um[Rs'i- Ré(l ——a)]

1.
Uks | £y Us

Lo (5.89)
Tak KaKk B cayyae | |
U K L[R+ Ry(l — o] = E,.

CaegoBate/ibHo, B KacKajle ¢ JKecTkolt crabunusaniei no nocrogy.
HOMY TOKY OTHOCHTQJILHOEC HIMEHEHHE KOJIJTGKTOPHOFO HaﬁpH}KEHHﬂ pan-
HOo, a aocoJitTHoe — MeBERile COOTBETCTBY}OUJ.HX H3MeHedH Hanpﬂ.
MEHHA HRCTOUYBHKA OHTAHUA.

2. B npepeavdoMm cayyae npn R —0, Ei-Ug

dUys j dEy
U | By

Buipamxenne (5.90) nmokassiBaer, YTO B CaMOH HeCcTaGHABHON cxe-
Me MHUTAHHA OTHOCHTENbHOE H3MEHEHHEe KOAJNEKTOPHOTO HaupsiKeHns
KoaAeDNeTcA B WINDOKAX Npefedax, HOCTHTa% MAKCHMANbHHX HOJONH-
TeNbHEIX 3HaueHHd apu Ups—>FEa(Ry=0), OpHHUMAas OTpHUATEAbHbIE
3HAYCHHA TIPA

E
=vUws— - (WU — 1) {5.90)
K5

£,
U —2 (yUsg—1
xa< ¥ Uss ('Y 96 )
W HyJieBble 3HAYeHHS HpPH
U= Eg Y61 (5.92)
YUss
Oco0eHHOCTs PACCMATPUBAEMOI  CXeMbl — BO3MOMKHble  HYJIEBHE

anayesds alCOAIOTROTO H OTHOCHTEBHOrO H3IMEHEHHH KOJASKTOpHOro
HanpAXeHHsd, YTO [O3BOJAET HCNOJb30BATE ee B KayecTse crabuimid
TOpa HaNpAXEeRHA NHTAHUS,

dUK3 R wi‘g i dEg . E’

3. = I ; =1 (5.99
dE, Ups | Ey Ugs

B cxeme mHTauis, oGecreuHBaIOMmel OCTOAHCTBO KOJAEKTOPHOM
TOKa, abCOMIOTHUE H3MEHEHHe KOANEKTOPHOro HanpsmeHHs paBHOs ;
OTHOCUTEJBHO® —~~ GONblLIE COOTBETCTBYIOUIHX HaMeHEeHHH HanpAxers
HCTOUHKWKA [IHTaHHH, a2

PaccMoTpennble BapHaHTbl CXeM NHTAHHA TPaH3HCTOPA noxasﬂiu
0T, UTO fIPH H3MeHeHHHW HaNpsIKeHHA WCTOYHHKA HHTAHHd B Oﬁui,é.
clyuae MeHAITCS KAK KOMIEKTOPHBN TOK, TaK H KOMIEKTOpHOC aa-
mpsKeHnne. Ilpy UHTaHHY BXOAHOH LeNMH TPaH3HCTOpPA cTaGHNbHBIM
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T
apd

(5.91)

ceHHEM KOAMCKTOPHEIN TOK OCTaéTca NOCTOAHNBIM, XOTH HANpHKeE>
e Ha KOANCKTOPE B 3TOM CAyyae MERSCTCA CHAbHee.

"5 ra. 2 6LT0 MOKA3aHO, YTO NPH H3MEHEHHM KOAEKTOPHOIO TOKa
pOHCKOMHT HOuTd NPOMOPUHOHANBHOE H3MEHEeHHe [POBOZHMOCTER
[pan3ucTopa. Hanporus, konsexTopHoe HanpsiKeHHe, HayMBas ¢
0.5-~1 6 W BOILIE, MPAKTUYECKH He BJAHACT Ha ero mapaMeTpu {uan-
goaee 3aMETHbI H3MEHEHHs Ciz, Con). CI(‘,aSaHHOQ NO3BOJSET HAMeTHTb
qyTH CO3NARHA CXeM NPHEMHUKOB, YCTOHYWBLIX K M3MEHEHHIO Hamps-
weHis UCTOUHUKA MUTARHA.

5.5.2. HIyT¥ MOCTPOEHHA CXeM PAKMONDPUEMHHKORB, YCTOHURSLIX
K HM3MEHEHH}0 HANPAMCHNHS HCYOUHEKA HETANEA

B cospeMeRHHIX PalfONpHEMHHKAX KaK B CAyuae COCPemOTOUGH-
jofl, TAK M DACHPEAENEHHON Ce/eKLH 3ReMeHTH, ONpeAe sdoNiine Ha-
cTpOfiKy M TI0JIOCY TpoNycKaHus, c1afo cBA3aHM C TPAH3HCTOPAMH,
103TOMY BO3MOKHBle HeGOMbUIINE HSMEHEHUS BXOAHBIX M BbIXOLHBIX
NpOBOLAMOCTEll TPAaHSKCTOpA MPH H3MEHEHHH pexHMa pafoTel MO fl0-
cTOSHHOMY TOKY He BJHAIOT Ha CeJIEKTHBHOCTb N yCHJEHHe PadMoONpi-
eMHUKE.

B rtpaxte YI[JY, paccymTaHHOM Ha 3alaNHY10 ycToiumpBocTh (20}
yCRneHHe NOJHOCTBIO ODPEASseTcsl MapaMeTpoM Y, KOTOphIE H3Me-
H9eTeAd MPOMOPUHOBANBHO KOMIEKTOPHOMY TOKY (HeOoapllMe u3MeHe-
g Cip TIPA H3MEHSHHH KOJJIEKTOPHOrO HAlPSIKEHHH NPAKTHUECKH He
USMEHST YCHJEHIS U YCTORUMBOCTH Kackana). A 3T0 03Hauaer, 4To Np#
yMeHbIICKHM HalpsiKeHHs HCTOYHAKA NHTaHWa OyHeT najaTs ycuae-
HHe, & CASHOBATeNbHO, M YYBCTBHTENBHOCTD MPHEMHHKa. Kpome TOro,
no mepe paspsaia Garapefl pacreT Ko3QpHUUEHT TAaPMOHHK PAaAMOLPH-
eMHEKA 33 CUET YMEHBLIIEHHsS HauaJibHOTO TOKA BHIXOXHOTO ABYXTAKT-
Horo Kackafa kiacca AB u NosBjeHLs XapakTepHhIX HCKaMKEHHR CHI-
fala THIAZ <CTYNEHbKA», PE3KO YXYILIAKMIMX KaveCTBO 3BYHaHNsd, Tak
H 3@ cuerT M3MEHeHHA peXuMa paboTsl HLTEKTOpPA.

Taxum o6pasom, 18 CTaOHIM3ALUY OCHOBHEIX  XapaKTEePUCTHK
TPAUSHCTOPHOIO0 DNPHEMHHKR HeOGXOARMO ROAAEPHHBaTh NOCTORHHBI-
MH TOKE er¢ KacKazZo®, 8 AJIf 3TOTO IKBHBAJIEHTHHH UCTOUHHK CMeEDLe-
HHA B peny Gaskl JOMMKeH OHITH cTaOHAMSHpPOBaHHBIM. [locsensee, Kak
BHARO u3 Taba. 5.1—5.3, Moxer GuTh BHITOJHEHO BPH Da3REALHOM
TMTaHdn 6a30BLIX M KOAMEKTOpHBIX uemel (cxema Ne 1), Ilpu stom
BO3MOXEN mBa cayuas:

l. TTiTanne 6asoBbx Iemel: OT OTHAEABHOPO HCTOYHHKA.

2. IMuranne Gasosbix iemedi ¢ NOMOIU[BID HEJAHHERHBIX 3JeMEHTOB
(onopugy BYOJ, CeqaeHOBRI CTaBMIH32TOP, TEPMHCTOP, TPAHSHCTOP).
Clenanutie Bhille PEKOMEHIALHA HE MOTYT ObITb OCYUIECTBJEHH B
Me'pﬂHTeﬂHX ¢ HemocpeACTBeHHOH cBaA3bilo. [laa crabuausaunu napa-

POB nocjefxHux npHXOANTCA NHTATL OT CTAaGHAH3HPOBAHHOTO WHC-

TO
HO;HHHKa Kak 06a30BBie, TAK M KOJAEKTODHHIE WLENH, YTO MeHee 3XKO-
HO,

yey
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TEETTETT LY Thailphiha  pHes VT CACHOQ, HTO T T e R e e e

__ Ex wn—UVon . C
R= Tuau + 5 /¢ ’ (596)

E —
Tvae = Tuau+ Z Is - K—n"m'gﬁ"@ . (5‘97)

Ilocne npeoGpasosasmil B3 yp-uus (5.97) ¢ y4eTOM COOTHOWenyg
(5.96) mnonyunm

E U
[Maxc = Unaq + Z [6) —fhake ol . (598)

EK MHH UOTI

Boisoa cootnouernit (5.96)—(5.98) u npHBeAcHHBlE Bhine po.
CTPOEHUS CHEAAHBl B NPEANOJOXKEeHHH, 4TO AHHAMHYECKOE COMpOTHg.
Aenne Ry Henmmelinoro sjieMenra OJH3KO K HYJTI0 H ONODHOE Hampg.
JKeHue Ha yuacTke cra0HIH3aluH moctosHHo. Ha camom mene npy ps.
MEHEHHH HAMPSKEHVST HCTOYHUK2 MHTAHUA NIPOUCXOAHT He3HauuTens.
HOe H3MEHEHle HanpsKeHHd cTabHAH3auHH,

Bupaxenne (5.98) nokaspiBaer, uto uyeMm OOJbLIe 3HAYEHHEe [y,
yem OoAblle OWANA30H H3MEHeHHA HafpsyKeHHd MCTOYHHKA Ii, CaMoe
raBHOE, UeMm Melblle PAa3HABA MeXAY MHHHMAJbHBIM HanpsixKeHdem
fatapen W HampsKeruem craOUaM3aluH, TeM Ooabile TOK, DOTpedse-
Mbiii HenLwo cTadnaHsaund. Takam o8pa3oM, RJAs MOBBHIHEHUS 3KOHO-
MUSIICCTH TPAH3KCTOPHOTO pajfHCIpHeMHHKA HeOoOXOAMMO BLIGHDATh
cTafHAKBATOPEl ¢ MAHHMAAbHLIM SHAMEHHEM OMOPHOTC HANPAKeHHs.
HeoB:iGZiiMO OTMETHTb, UYTO XaDaKTePHCTHKH OMOPHBIX IHOAOB 3Ha-
YHTEALHO MEHBLIIE 3ABKCAT OT TEMMIEpPaTyphbl, €M XapaKTepPHCTHKH Tep-
MACTOPOB, XOTA TEMNEPATYPHYI 3&8BHCHMOCTb NOCAAHHX MOMHO HC-
MoAb30BaTh B PAAMONpHEMHUKe, NpuUMeHHB Oofee caadyio TeMnepa-
TYPHYIO CTAGHAH3AUHIO KAcKaoB. Hero B TOM, UTO ¢ DOCTOM TeMie-
patTypbl ysenuuHBaeTCs TOK TpPaH3HCTOPA, 1O OAHOBPEMEHHO YMEHD-
[iaeTCH HanpAXKeHHE HA TEPMHCTOpe.

Kax ©6blsio nokasano B BoipazKennu {5.98), noTpelaenne Toka UE-
nbl CTaOHAN3AUHA 3aBUCHT OT CYMMApHOTO TOKa Bcex $a3zoBeix L
ner. Uepes Heautenn B $a30BOR LEMH OKOHEUHOro Kackaja mpoTe-
kaeT Tok l—4 ma. [ToyTOMYy DHTaHHE €€ HEAB3A OCYMECTBHUTH HEMO-
CPEACTBEHHO OT CTaGHIU3ATOPA HAUPSAKEHHA, HOO 5TO NpHBERET K Pes
KOMY yBeAHYEHHIO TOKA, NOTpebaseMoro uenuio craGHAnaankd, a cier
JOBATEJNbHO, M <«TOKa HOKOS» BCerc pagHONpPHEMHHKA.

Ha puc. 5.]9 nokasaHa cXeMa MHTAMHR BXOKWOM lenH ABYXTAKT™
HOfl CTyMeHH, No3BoAsomas 663 AOMOAHHTENBHOrO NoOTpedaeHns TUK;
COXPaHHTE HEH3MEHHHIM DEXKHM BBIXOMHBIX TPaH3ucTOpoB MpH pam'
pafe Garapeu. JIpHHUMN AeficTBHA cxeMul puc. 5.19 p TOM, YTO “eg_
CMOUICHHS OKOREUHOTO XACKaAa NMHTAETCS SMETTEPHHIM TOKOM NPEAST
Kose4Horo, Ga30BIil MOTEHLUHAJ KOTOPOTo cTabunr3upoBaH He.ﬂmleHﬂ
HbIM JdeMeRTOM. JA8 cHIXKeHHA NoTpelAseMOro Uensio CT&ﬁHJ‘IHSaI;H_
TOKa MOXHO HCTOAb30BaTh cxeMy puc. 5.20. B stom caydae H3 2
paxennit (5.96), (5.98) ncayanm -
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IR

— Exnmn“—Uon . ..
R Toau +-{1—a)B1g— iy ’ (599}

Fusee = [y - (1 — 0 B Ig— I ] Sk stie = Von_ (5.100y

K MHHR — UOI'I

(8 yp-HHAX (5.99), (5.100) @ n Iy — napamerpsi TPaHsHETOpa T4~
guin3arTopa}. '

Pue. 5.20. Cradunnsarop
HAlpAMERHA NHTaHAR Oa-
30BBIX Uenell HA ONOPHOM
MEMEHTE I TPAH3HCTOpE

puc. 5.19. [MaTalne Ga30B0H Leny OKOHEUHDH
cTyfeHH CTaOHJH3HPOBAHNLIM IMHTTEPULIM TO-
KoM npelbliylliere Kacxana

Chmixente norpebaseMoro Toka AaeTca NeHOH BBeACHHA B cXeMy
cTabHAN3ATOPA TPAHSHCTOPA, NpPHUEM AeficTBHE €ro TeM atdekTHBHES,
seM G0abINe KOIQQHIMEHT YCHJIGHHS MO TOKY.

5.5.5. CralmanaaTops! HampakeHus NATaHnd, GasoBbIX
H KOJICKTOPHBIX umemeii

B kauectse craBuansatopos HanpfAXeHHA NHT2HHA 6a30BHIX H Koa-
Jslegram%mﬂx UerneH MOKHO HCIONB30BATH CTAGHJIH3ATOPbI puc. 5.18,
- o rl{l;l_aKo npu IpaGOTe PALHOTIPHEMHHKOB OT aBTOHOMHBIX HCTOM-
nom ! ;aHHﬂ ONTHMAJbHAS BENHYHHA HANPANERHR CTabHAH3ANMM
naazopon perenax 3--5 6, a NPOCKTHPOBAHHE PACCMOTPEHHEIX cTabu-
16 oy Ha yKa3aWHbHIE HANPSKEHHA MOXET BCTPeTHTb OfipefeseH-
Tpeéymﬁcﬂocm’ Heno B Tom, uto xna cradunusaropos puc. 5.18, 5.20
e CTaGmcumpﬂble HanpsKeHus, OJAH3KHe 110 BEJHYHHE K HampsKe-
Dong o Hnsauﬂn. Ho B HacTodllice BPEMA OTCYTCTBYIOT OMOPHLIE
Pingeny,. anpsixenns 3--5 6. [lostoMy mas noctpoeHns paccMmar-
o X CTabuansatopoB TpeByerca MOCHeZOBATENBHOE COSIHHERHE

3K

3K0H030J1b‘l‘}{h[x CTaOHNHINPYIOWHX 2ASMEHTOB, 470 KOMCTPYKTHUBHO H
OMHYECKH HeBEITOIHO.
OTaHYHe or cxem pHe. 5.18, 5.20

PHC. 5.2], 5.99 puc. 5.18, 5.20, cTauaN3aTOpPH HANPAKEHHS

SRinsay, o 00ecneunBaloT A0CTATOUHO BEICOKOE HAMPAKEHHE CTa-
MO kege SJIEme B HHX JH00 BOOOILle He HCMOABIYIOTCH CNELMHAABHBIE

HOCKTonr HTH (puc 5.22), uan ucnoabsyorea CTaOHIHTPOHB Ha
~ HO Huskne (0,9+-1,5 6) omopHble HanpsiKenua (KpeMHHe-
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5 e o
B moeasx pamuonpheM Nasg. | pan cO CTAOWIHSHPYIOUMMH ‘Runoxamu. Ha puc. 5.17 nokasama tan

HaMu ms cTaGu/IbHON padoThl reTepORUHA M CMECUTeJ HelocTatgy. 525 ¥APAKTEPHCTHKA, a HA puc. 5.18 — cxeMa BKIIOUEHTS HeJHHe!: -

HO cTaGHJIH3MPOBATE JMIUD TOKH KACKAAOB. 3a cuUeT M3MEHEHHs gy, 5 1EMEHTE. CONpPOTHBJACHIE DE3HCTOPE R AOMKHO GBITH TaKHraHetI:i'rHo(go

] ) _ Bl

g 3aJ1aHROM HHTepBaNe CTalWIH3ANHUH Lelb ¢ HeNHHeNHBIM éﬂemeﬂ-

kocreh Tpansucropa Cio Cax MOMKET HaBMIDAATDCA 3AMETHBI YXo7a 44
CTOTHl TeTepoIHAA, DPEBLIAKNNHA N0 BeHiHHe WHPURY NOM0CH np.
MycKaHHa TpakTa M4, a TakK¥Ke BOIHHKHOBERHE AapasHTHOR resep;.
ILHH.

B yka3aHEDIX MOJE/IfAX NPHEMEUKOE [HTATh OT cTabHIH3BPOBaANR.
ro HCTOUBHMKA LefecooGpasHo Be ToJbkO Ga30BbE, HO H KOMJiekTop.
Hbié UenW TreTepojHEa H CMECHTENd.

5.5.3. IinTante 6a30BHIX Meweil OT OTAeABHOR GaTapen

BazoBbie Ll NoTpefasiiorT MaJjibti TOK, NO3ITOMY SaTapew, miew.
wyl0 fa¥e CPaBHATEALHO HeCOJMBUIYIO €MKOCTb, MOMHO CHHTATH CTa-
GRAbHEIM MCTOYHMKOW 0a30BOTC HANpsKeHHA. BeqndyudHa Hanpsxe.

iy RHUA HCTOUHEKA 0a30BOTO CMEILEHHT onpe.
! NeAseTcs 3aLAHHON TeMMepaTypHOH i pe.

' ) HKUMHOH  CTAOHABHOCTBIO  KOMAJIEKTOPHOrY

Ry 2 wdl TOKA KacKamROB M HeoGxomumolt Beiwinuod

Basonsie ’ o HanpAMKeHds  KOJJEKTOP—3IMHTTED  (Cu.

pr L pasg. 524), KOTOpoe B COOTBETCTRUI ¢

KR T puc. 5.16 mpa A0CTATOUHO SORBLIHE Eeqas
HIE Ll —I’—T—If-—-f paBHO

v »’-r E-‘f F

Eomai £ Us s Ex— I Ry — Eens. {5.94)

Pue, 5.16. Cxema nura-

HHA KACKafoB € pa3iedb-

HBIMM HCTOUHKHKAMM 1A%

5220BBIX H KOSJIEKTOMIBIX
tenei

ChegyeT yYHTBiBaTh, WTO IPH pasiedib
oM nuTanvu HA30BHIX H
nernefl nanpaxenue Uy B Havaje 23PRA3
fatapeu ROMKHO OblTh CBA3AHO < MHI
Maiboll BenRunHOH Uy wme= (0,.35-0.51 8
cleqyCIHM COOTHOLIEHHEM! '

Uh‘.s ? (0,%0,5)(‘)%—5‘“ make Ex MwE Y

rne Fumaxe ¥ Exwma — TDABHIG H3MeHEHHs HANPAKEHHA HCTOUHNES
AUTaHUR B KONJIEKTOPHON LENH, B KOTOPhIX Tpebyerced ofecrteunTs €T
GuABHOCTE HAPAMeTPOB DAINKOTIPHEMHHKA.

{5.9%

5.5.4. (InTanRe Gaz0BHX Lemedl ¢ MOMONIBI0 HEAMHEHHEIX 2peMERTOR
— ¢cTalRIA3ATOPOE HAIPIMEHHS ¥ pacdeT UENH crabuaasaitit

He Bceraa eCThb BO3MOXHOCTE HCNOAbL30BATE OTAENBHBIA HcTOqH’i}f
AR nutanis Gasopblx Henel. B TakHX cayyasx poJib cTabBAH3HpOBe"
HOrG HCTOUHHKE BBIMOJHAIT HEJHHEHHblE JeMeHTH. B kauectBe C“r'f
guansatopor uanpmkenus (CH) moxno HCnoOAb3OBATH erM‘r'”esbgf
anoas [1808— 813 B oOpatHoM H NPHMOM BRJIOUEHHAX, ce.ﬂeﬂgﬂfj,

o
CTaGUAM3ATOPb, TEPMHCTOPHL # TPaH3HCTOPHI JioGoro runa 8 €0
192

KOJIELTORWHE )

soM nDOTpebNANa MHUHHMAJBHBEIN TOK,

Pacyer Ueni CTACHIN3aUMY MOKHC BHUTOMHHTL rpadHueckn W aHa-
auraveckd, OH 32KJI0YATCHA B ONDENe/IeRHH CONPOTHBJEHHS Pe3HCTO-
pa R u Toka, norpebasemoro
Uenbi  CTaOUNU3AUMH, TIpH
AOOOM  HaNPAMKEHHH HCTOU«
H#Ka nuraHua. [lpu 310M 3a-
JAHHBIMH BeJHUYKHAMM CHUHTE-
OTCA CYMMAaDHBEIE TOK BCex

£ 3
- H an L
!
basosag__ Ex
i ye&ny O =
Lme

e e ——— e = —

Lwaxe

Pic. 5.17. Tumoeas xapakTepucrhka ctabu- PHc. 5.18. Cxema Baoue-
MH3ATOPA HANPAKEHUS Hi8 CTabuaH3aTOpa Ha-
) ApTKenIl Ga308MX uenel

6220 i1

nwraﬁf{l; L(Lgneu (2%), PPAHHYHBIC 3HAYEHHS HANDIAKEHMA HCTOUNHKR

A R e, wmme}, DU KOTOPBIX HOMMEHa GOHITh oBecneuena

A, Hem:eﬁl;apamerpos paﬂﬂgnpuem{nxa‘ HanpsaxeHue crabusu-

Oro sneMenta | - ' i
uﬂﬂr{fnaq). (Uon), MMHHMAALHBIH TOK cTabusunza-
a

MHMpoé})pﬂaqaeé:\;:oe”ncaﬂpoem{e (cs, pre. 5.17) BunoNHAETCH CAENYIO-

Reon oo 8 TOYKH HA BOJNbTAMUEPHOR XapPaKTEPHCTHKE HeMH-
MEHT4, COOTBETCTBYIOWEH MHHHMANBHOMY TOKY cTaGHIH-

3auu
UWHH, NPOBOANTCA AHHHA NMOX YLMioM a=arctg -oom
i

Toyka §

oy TOEge(}eqeiH;[ JHHHA C GChIO TOKGB COOTBeTCTlgy.eT MHHHMAa/b-
MalbHg M 3HaH:;HH by dcbes peattctop R upu Muna-
CoeTMRAeTn Tqua HaNPSXKEeHRA HCTOYHHKA NHTAHHA E, wm daniee
STHRS, contaerernin oy o A Ex yom, © TOUKOH HA XapaKTepH-
KI0i1a 310 HHHHHYIOHJ\eH luan+Zlg (nuuus AB). Tanrenc YyrJia Ha-
Beanummgg o W ONpefefiHT HCKOMOE COMPOTHB/SHAE pesncTopa R.
Manpgoy st NPOTEKAIOWIETO YepPes Uelb CTaCHAHSAIME TNpH MaK-
oukgy B HAYCHHN HANPAKEHUA UCTOUHUKA, ONPENEeSHTCH, eCid H3
;O‘TbTaMﬂ;akcﬁHPOBECT[/I JHHHIO mapainaensio AB o nepec‘eqe]{ﬂﬁ c
: PHOH XapakTepHeTHKON HeAMNEHHOTO SJeMEHTa,

K OCH TO¥OB.

193




TR TR AT

TR TR A st e st T TR R U, AL I O S RO L T T M T T M et

Sl it el Lol ]

BBie AUOAL, BKJIOYEHHbIE B NPSMOM HAaBPABAEHHH, H CElCHOBLe
OHAN3ATOPEL).

Paccmorpum paboTy craGuamsatopa pHe. 5.21. Memny Gazopyy,
BBBONOM TPaH3uCTOpa Ty W TOUKOW COSAMHEHHS DE3UCTOPOB R, y R.
BKJKOYEH OMNOPHBIH sneMeHT, Iipu ycloBUH, UTO BeJHUHHA €TQ OﬂopH§
r0 HAaNPIKEHHs SHAUNTENbHO TNPEBBIMAET HATPAXKEHHE 3MHTTep-Ga.

4+
£x
— 0
Sl sy
—_ = c, i
T Yemgy
!
| |
| i,

Prc. 5.214.
HATIpAMCHHS MHTAHHA Oa-

Cradriu3atop Puc. 5.22. CraGauansarop na-
DPAMEHHA DNHTAHHA  0a30BLK
H KOJAASKTOPHBIX Uenefi ua

TPAHIUCTOPS

JO0BRIX ¥ KORACKTOPHBIX
uemell Ha OIOpROM  3fe-
MeHT& H TPAHIUCTOpE

34, 3MUTTEPHLIE, & 3HAYHT H KONJIEKTOPHBIA {HATPY3OUHHII), TOKH CTa-
GUIH3HPYIOLLEro TPAH3ACTOPA MOXKHO CYHTATb DPAKTHYECKH He 3a-
BHCHMBIMH OT HAmpPsIMEHHS WCTOUHHKA MHTAHMA, TEMIOEPATYPHl OKpY-
Walolell Cpejibl H fapaMeTPOB YCHIUTENBHBIX HPUOOPOB, NPHMEHAE MBIX
B kauectse craduiusatopa. IloCTOAHCTBO TOKa HArpys3kH oOecneuH-
BaeT NOCTONHCTBO HAMpsXkeHMsi cTaOHAm3aUbd (Ugpas) B TEM CaMbiM
HAUpsKeHHs Ha Harpyske. .

HeofxoaumMo TOAMEPKHYTh, UTO OZHO H3 HelpeMeHHwix Tpedo-
BaHHI BEpPH NDOEKTHPOBAHWH cTabuamu3aTopa — obecnedense Hanps-
xeunad U U wna=03-+-05 6 Bo BeeM uurepBane cTabHaH3anHH
Exmarc—= Exvu. Hanpamenue Ucras MOKET ObiTb HCTONB30OBAHO A4
‘mUTaHRA 0Ga30BLIX U KOMIEKTOPHBIX [efeil rerepoiuHa, cMecurens 4
Kackaga ¥BY.

Hns nuranua 6a30BbIx Uenedl Kackaos YIIY paaronpueMHuka
MOXKHO HCNOJIb30BATH HANPAMKEHHE, CHHMAeMoe ¢ Pe3HcTopa R Ha-
npakeHue Ugpas cTabunpHee nanpsukenuss Ugs,, TaK Kak 0o pesueros

- !
py Ry MpOTeKaeT HeCTAOHAbHBIA TOK OUGpHOro sfemeHta, Hem O
MEHbINEe [0 CPABHEHHIO C TOKOM 3IMHTTEpa cTaGUAH3HDYOUIEro Tpag
3HCTOpPA, TeM Bbillle cTabuibhoeTe Un,,. HTOOM H3MeHeHHE HanpAxe
V)

nust Ur,, MPABOAKIO K NpoOmopuHOHaALHOMY (a He k Gonee pe3koMY.
T

H3MEHEHHIO TOKOB KACKAAOB, L1eNeCOOBPa3HO ero BesnwMHy BbIGHPA
n3 yeaosus Ug 22 (1,2+1.5) & 261
CxasauHoe BBIIE NMO3BOMAET HAMETHTh METCAHKY pacuera CT -
nauaaTopa puc. 5.21. Hcxoaunle gannble pacuera: MakciMatpHoe H BT
196° :

CTa-

T EMAAbHOE SHAREHIA THANPHKENHA  HCTOTHARE ~ HHTANNA ~ (Exmanc =~ 7"

]j-.-E;: yas), TEPH KOTOPBIX Tpebyercs 06ecneyntb CTaOHABHOCTL MapaMer-

o5 PAAHONPHEMHUKA; BEJHUMHB HANpAKEHHI crabuaHzanuy Gaso-
ppis W KOJIEKTOPHBIX Ucrag # TOMBKO Ga3z0oBbix Ur,, neneii; sHaveHus
oKa HATPY3KH Iy W MHHUMAJBLHOTO TOKA cTAGHAM3ALHH ONOPHOTO 3Jle-
MeHTa Jyaw- PAcueT 3aKJI0OUYARTCA B ORpejesleHHH 3NeMeHTOR CTAOHJIH-
3a10pa. -

Hu:ke nDpUBOAATCA (GOPMYABL pacuera 3THX 3JeMEHTOB.

@ (Ex marn — Ucra6 — Uy o ymn— Up, )
Ry =

Onpeaenus u3 yp-HHus (5.101) R, HaxoZuM BeNHUHHY HaNpsAKeHus
ONOPHOFO 3ACMEHTA:

(5.101)

IH'_‘(KO

Uan = {Iu - ]KD) "‘R_S‘l' + Usﬁ-

@

(5.102)

ToayuenHoe srauerne Uy DOAKHO OBITL MHOTO Goablue Uy Ecan
g peayAbTare pacueta Uop mosyyaeTcs MaabiM, HeOGXOZHMO yMelibe
mATs AHama3oH cralHAusauun (YBelAHuuTb Ey wpe HAH CHH3HTH Ha-
npaxende crabuausaudn  (Ueras). '
Wz coorHoureuuii (5.8) u (5.99)

Rc — Ex yun—Yon —UR s

l—a)—1
Fupg + - e

| {5.103)

3HayeHUe TOKA, IPOTEKAIOUIErD Yepes Pe3UCTop Ry, Konebaercs B
fy—1 —
npemesax or A ——L [0 Jo =l + fya, TNE B COOTBETCTBMH
4] o
¢ Bopaxennem (5,100)
il —a)—1 £, — U
Iuaxe x — (Igaq + H ( ) KO) K MaKC o

EI{ MAA T Uon

_ a1 —a)— iy,
° . (5.104)

Honaras, uro nanmpsxenne Up, COOTBETCTBYeT HCXOAHOMY 3Ha-

YEHHIO HANpSKeHHS HCTOYHHKAa NMUTAHHA Eywmaxe H NpeHeGperas Ga-

30BBIMU TOKaMH cTAOHAMIHpYEeMBIX KACKAAOB NC CPABHEHHIO ¢ TOKOM
H !K.
T+ lyagen, TOAYUUM

; _
R, = Ro ) (5.103)
IH _ !KO

a - Tuane o
. pu namenennu HATpsKeHHsT MHTAHKA OT g maxe A0 Exyu HAMPA-
SHHe nuTanng Ga30BHX Ueneil Uﬁag' MeHAeTCA OT UR5 RO
2
%Q&!_‘f‘ & Juay I
v =l +a fyase 1

- Coar
Be g

Rgg *

ey Homreuus (5.101), (5.105) HOAyYeHB! B NPEANONOKEHHH, UTO
HiHa Uy nocronnda Ha yyacTke craGHinzalfi.
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SOBAHHA B KauecTBe CTa0HNHIATOPA HANPAKEHHs TPAH3UCTOPHOTO g4
CKafla ¢ ManblmM BHYTPEHHHM CONPOTHBICHHEM HCTONHMEKA CMelllery .
Ge3 pezHCTOPA B Lenu smutrepa. W pue. 5.22 1

Ucraﬁ == Ex_" (lu -+ ]u)_Rx-

3 yp-uus (5.106) Buano, uto T3x xak I
Qyukuas or Ey, BeanunEA Upppg He MOM¥eT OBITh
HHTEpBAfE HU3MEHEHUI BANPIMKEHHA HCOTOYHHKA
-~ Ly sum). Onako Xapakrep aapncumocts (5.106) n BO3MOXKHOCTL p
6opa 7 1 Ry [TOKA3LIBAIOT, YTO, 10 KpafiHelt Mepe, B ABYX TOYKax yKI:'

CcTaf, BHEL

— SKCHOHeHUKANLHa
IOCTOABKOY Bo BCem

Cocrabus L1R ABYX BbIGPaHHbIX TOYEK COOTHOLIEHHUS

Uc-raﬁ = Exl _"'{Kl Rxhln RK}
Uc‘raﬁ = Elcz__'fx2}?x"_' IHRK

H PCUIHB HX OTHOCHTEIBHO [y, YUHTHIBAA, Y10 u3 {5.81)

f
]x2 = =
Ear—Fyy 6168
( 11 Ex1
A Cdy
naa yuny

Iy Ex1— Uerag I E U,
L == —K2 T “emab
1K1 EK]"‘EKQ E}{l“EK_E EKI_EK?. ) (5109}

(_ql_,{_l By B
aJgy

Ypaeuenue (5.109) otHCCHTEABED Fia Tpaucuengentroe. Haiizs ero
PEILeHHe, HallpUMep, MeToAOM npof, MOXHQ onpeneauTsL Ky H3

(5.110):
R, = Ba—Ucas

10
ha + 1y (.119)

Hro KacaeTcea BbIﬁO]?a ABYX TOUYEK [IOJHOrO COBOAZEHHA BeJHUHHM
HanpAM¥eHnn CTaﬁPIJ]HSELEHH C 38MaHHEIM 3HaYeHIieM, To Hx l.le.ﬂ'e(.‘006‘

PASHO B3ATE DPABHBIMH KODHAM NOJHHOMa Yelbimena XZ—-iw ode-
2

V2

(Xziﬁf

Haunayuuree NpHO/AHNKEHHE K Byal0 BO BeeM Hateppare 41, Ona #A-

Tepbana  M3MEHEHMA HANDPAKEHHA - HOTOYRUKA nuTaHAn Ex maxe™

ClieqdBamiiero HPpH IOBYX TOYhax NoJHOTO COBOAmeHuA
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pesa A VBLWD YRdIaHO ' HA BOSMOXKANCTE cho}fb '

MHTAHHA (Ey pyppoo 2

.10

T o Eeany  TOHRH ROHOTO T COBIAACHYN TaROBoIT ~
’ EKM&KC+ En: MHH }Q_ (EK MEHC T KHHH) .

Eg=— 2 2

5 =
_ (2'}“]/‘2_)5« MaKE +(2—V§) Ey unn (5 1“)
. 4 ? ’
E. = Ex wawe + Ei mun Ve £y yane — Ex wan
| M= T g Ty g =
2—32) Ey yane 3 2 2) Ex s -
:( V 2) Ey yane 4( +¥'2) K MBH (0_112)

o6l 00eCHeYNTh [OCTOANCTBO HaNpPsKeHHs Ugras B 347aHHOM

guTepsaje Temneparyp, HeoOXeIHMO  cTaGuAH3HPOBATL KacKaj

ne. .22 ¢10cOBOM, ANAJOTHYHBIM CTaGHAH3AUUN ABYXTAKTHOI BHI-

xopHOM_ CTYyMeHn xnacca AB  (cm. ' . R

pasf. 5A4). Dnementw wemm crabuan- | otk

JamdH _ OTDENENSIOTCS N0 MeTORHKe | L

pasn. b4 e 1 :
PexHM TPAH3HCTOPA, HCDONB3IYEMOTO b * L;‘_;—”_o

.EO

B CXeMe CTaGHIW3aTOpPA HAMPSIKeHUR, ! ‘
SNPERENAECTCH TIADAMETPOM Jo, HUMEo- | .
tpiM Texaosoradeckuil pasdpoc. Jdaa to- | LlJ i
r0 41636l OOOCMeuUTh B3auMO3aMeuse- [
MOCTh TDAH3HCTOPOB cralHaH3aTopa, B
ero cXeMy BBOAHTCA PETYAHDYEME 3qe-
MeHT (monynepemeHHbldl pesHcTOp B le-
LENH CMeHeHHn).

Bopagenue (5109 noxazbieaer, uro
YeM Oonbitie TOK Harpysku [/, TeM foujblue ToK, norpeSnacMuiil cra-
OHNU3ATOPOM.

Ling nosgwenna 3KOHOMWUHOCTH NDUEMHHKA B CXeMy cTabH/u3a-
T0pa BBOZAT BTOpCH Tpausucrop (puc. 5.23).

IPbexTHBROCTE ¢TAGHAN3ALKN HAUPAKEHUS MHTAHUS Ga30BLIX lLe-
(el (5 HEKOTOPHIX CAYYAAX M KOMIEKTOPHBIX Lenell OTAENbHbIX Kac-
Kalom) oueBHAHA

B moneasx npHeMNHKOB Ges cTaOHAM3EUHM CHUMKEHHE HanpsKe-
TR nuraidus wa 40% NPHBOAMT K CHIDKEHHIO YCHACHHS NPHONH3H-
TILHO B 7 pa3 n NOSB/CHHIO B BHIXOAHOM CHTHANE SABHO BbIpaKeHHON
“CTYNCHbKN», B TO BPEMA KaK B CTAGHIH3HPOBAHHLIX . MONENAX CHH-
MCHME yCHuEHMR 1pH TeX Ke YCJAOBMAX He npepblmaer 1,5 pasa n
1% Halaogaerca yXVAUICHUS KaiecTBa 3BYYaHHA MpHEeMHHKA.

- — Y
-]

Puc. 523, CraGaansatop nanps-

JKEHHA THTARHA Ba30BHX 11 KO-

NeKTOPHBIX NeRell ha AGYX Tpan-
SHETUPAX
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TPAKT BBICOKO¥ YACTOTBI

* L 4

6.1. YCHJIUTEJHA BRICOKOH JACTOTEI
6.1.1. OcHoBHMEe TONOMECHHA

DNEeMEeHTHl CXeMbl YCHAHTENS BbicOKOR yacToThl (¥ BY) paccunTHBaor
BRIOHPAIOT, HCXOHS H3 GIeAVIOUIHX OCHOBHLIX TpeGoBaHREA:

1. Cxemul konTypoB npecenektopa H ¥BY gomxubl OEITh HOEHTHY-1\
HBl AJf CHHXPOHHOCTH H3MEHEHUS 4acTOTH HacTPoiiKH, a COOTBeTCT-

" BYIOWIWE 3HaueHHd 3JIeMeHTOB KouTypoB (L, () — paBHm.

2. Has uenbojee HOMHOH peasn3alyy NPeAyCMOTPEHHOro 3anaca
KORCTPYKTHBHOH ycTodunBocTdH ¥BY Bo BCeM AHanasoHe 4acToT pe-
3YJALTHPYIOIAs XaDAKTePHCTHEA TPakTa BBLICOKOA HACTOTH HAONKHa
MaJa0 3aBHCeTb OT 4acTOTBl, JTO MOKHO O0eCMeYHTb B CXeMe Mexxac- -
KanHoft ¢BaAsW ¥BY, aMnadTyARO-9acTOTHAs XapaKTepHCTHKA KOTOPOR-
IPOTHBONONOKHA aHAJOTHYHOH 3&BHCHMOCTH NPEcefekTopa. .

3. ¥Ycunenne kackafa JOMKHO OHTb HOCTATOYHHM JAS TOIO, Yro-’
O6bl WyMbl iIpeofpasoBaTednd U NOCISAYIOUINX 324 HHM KacKajos cy-

ieCTBEHHO He U3MEHHAH Kosh@uuuenta myMma, 00YCROBACEHOTO Tpe- |

ceMekTopoM 4 ¥BY. .

4. XapaxtepHcTEKH ¥BY poyxHbl GBHITH YCTONUMBEL K BO3AEACTBHN
pasiiyHbix JecTabGUNU3HPYIOMRK (AaKTOPOB, B TOM Yucie H X pa3dpo-
Cy NapaMerpoB TPaH3UCTOPOB. BhimoameHMe mocaepnero TpeGopanis
JOCTHraeTCH (KECTKOH pemuMHOA u TeMmepaTypHoii crauansained
KacKaza K BHISODOM TaKHX <J7admy CBfA3ell Pe30HAHCHOTO KOHTYpA C
TPaH3HCTOPAMH, ADH KOTOPBIX CYMIECTBYIOLIHH TeXHOJOTAYecKHA pas-
6poc nMapaMeTpoB TPAH3HCTOPOB JAHIIb B HONYCTHMBIX Ipepenax B3
MEHAeT OCHOBHHEe xapakrepucTukr ¥YBY. B nocneayioliem amanusé
Oynem NpeAnosarath HaAWYHe cnaGbix cBasel. OcHoBHbie MOAOKEHAA
METOAHKH pacuyeTa VCHJIHTeAel Ha 3aJaHEYIO YCTONUHBOCTL CBOAATCA
K caeaywiuemy [20]:

-— AJA OUSHKH CBA3H TPAHSHCTOPA C HArpysKamu B paccMoTpest®

BBOMATCH [0KA32TeAN CBA3H; Aj== LLEH A= LI
g1 B 0
rae gr— akTuBHas IIPOBOAMMOCThL TeHepaTopa, BO3OYKrawLe

TPaH3UCTOP;
g,— AKTHBHAS MPOBOAEMOCTD HATPY3KH KOJJAEKTOpPHOH UemH: .
g ¥ Qyg— aKTHBHbiE COCTABAAIONIME BXONHON M BBIXOAHOH npoB
LUMOCTEH TPaH3KCTOPA,
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T
r — nipu GoabWHX 3RAUEHHHX Ay u Ay kacKax NpeBpaniaeTcs B yCH-

yTedb HANPAKEHATA, K03 HIHERT YCHACHHA KOTOPOro NPAKTHYECKH
I[e gaBHCHT 0T Pasbpoca gu W g» ¥ ONpefensieTcss KpyTH3HOH TpaH-
:ﬂtTOpa [ Yae|, pasbpoc xotopoil HesHaunTeNedl.

Jlns monyieHds OOMBIUMX 3Hayer#ir Ay A As HEOOXx0ARMO BHOpaTh
J0CTaTOYHO BHICOKYIO BeAHUNHY X03hdHIHeHTa YCTOAYHBOCTH YCHAN-

res Ky:
V1o Vs ‘
28118 (.I + 4 (1 4 4,)

Ky= 1“_

OTcioda NOJYyYaeTcd yCJOBHe YCTOHUMBOCTH XAPAKTeDHCTHK YCHJIH-
el K BO3AEHCTBUIO BHYTpeHHel ofparHofi cBasH TpansucTopa (Yi):
|Yye| Y|
2811 Goz (1 — Ky)

1+ A)(1 + A = 6.1)

TIoAb3YACH 3THM BHIPAJKEHWEM, MOXKHO 1O BEJHUHHE IOKAsaTelsl
BA3H TPAH3HCTOPA C NPECENeKTOPOM A; OTPEAC/HTD NOKA3ATENb CBSI-
su A:z=Asoc TAE

.My
AQ o ]__f_% —1, . (62)

- V32! Vo]
¥ 2(1 — Ky) g11 8=

— 000BLIeRHLIH NOKa3aTedh CRA3H TPAHIUCTOPA YCHJHTENS ¢ HCTOY-
HHKCM CHPHAAa (NpeAulecTBYWILel cxeMolt) M Harpyskofi (mocaenyro-
meil cxemof).

1
Hokazatear ceasu A= o
rgnu
JAA0ielf BEIXOAHOING HMOEAAHCA TNpeceieKTopa HA HacTOTe HACTPO-

k0 (R:).

Ecan Bo Bxoauoft menu mcnonbavercs ABYXKOHTYPHGIA HUALTP, ToO

{6.3)

onpehenneTca aKTHBHO# ¢OCTaB-

A MY‘C

= 6.4
2ot P (A1) 64

Tie Pq — K03(ddHIEeRT, 3aBHCALIEN OT NapaMeTpa. CBA3H IBYXKOH-
TYpHoro ¢uaeTpa npecenekTopa: '

1 mpu < 0,49,
P =

1T\ VeViprA—w
142

npn 1 2= 0,49. (6.5)

10 xacaercs moxasatens ceaau TpaH3ucTOpa Npeofpasosarens
TOTEL ¢ KOHTYPOM YCHAHTENEHOrO Kackaga (Ajca), TO €ro HEMeco-
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Azoc.cn. Torza

M
AI o.e.en V_FE;?_ — 1, 6.

rae Mpp — 0000lIeHHbIN NOKA3aTelb CBA3H TPaH3ucTOpa fpeoGpasc
Baresd, onpefennemMblil H3 BHpaxenus (6.3) upd NOACTANHOBKe g He;
ro 3naueHuit Y-napamerpoB TpaH3ucTepa B pemHMe 1peodpasoeanyy

HpoBeaennpe HsMepeHns K pacueTsi NOKA3ajK, 4TO Npu Ky=08.
0,9 noayuennsle nas tpansucropos [1-422, T'T-309 u I'T-322 3paye.
HAS Az0.c U A1o.con 00ECHEUHBAKT CLHOBPEMEHHO YCTOHYHBOCTH Xa-
PaxTepHCTHK YCHIHTEAs KaK K BO2AeHCTBUIO BHYTPenHell o6patmop
cBsi3u (Yi2), Tak M K pa3bpccaM BapaMerTpoB TPaH3HCTOPOB Gy u o

Hepeiiaem k paccMOTPeHHIO METOIMKH pacueTa NapaMeTpoB M 3je.
MeHTOB &BY.

ST T RILT TR R B L L it

(6.2) nONY4ge.

.\O.ﬁ.hll;a-SHO ﬁﬁﬁparb paBHl;I'M H3 (61) H

6.1.2. PezoHAHCHBET yORIIFEeNs

Ofnias cxema Mexkackafuoft csasuy ¥BY npusesena Ha puc, 6.1q,
Ot oBoduwedHoil cxemul npecenektopa (pHc. 4.1) cxema ¥BY oray.:

qaerca JHL XapaKktepoM BXOJNHOrO HUMNEAAHCA M HCTOYHHKA BO3- |
Ly My
a — b a .
1
Yeunumens fipeedpasoeamens . b x ARy AX
f Ll
Vol & }J‘fz: .
G v L4 b
{'J’sx A 1
CCET Ixx CCBT. |
) |
a

Pue. 6.1. Cxema Memkackagmofl ceazn VBY:
0) TPHHLMMHANbHAA CXeMa; 6} SKBHBAJNEHTHAA CXCMa

Gymnenns. [losToMy Bee BBIBOABI, MOJYUCHHBIE NPH aHAJNH3e [pece- -
AeK10poB (pasa. 4.2.2), NOMCCTLI0 NPHAMeHUMB! K ¥BY npu yenosud
samenbl 38¢ (AE) u conporusnennit (ARa, AX4), BHOCHMEIX B ROHTYD
H3 U-NH AHTEHHHI, SKBHBAMEHTHLIME 3HAYeHMSIMH AE, AR, AXw 01
HOCHINUMACA K KOMIEKTODHOH HenHu Ttpausucropa ¥BY.

Ilaa onpegenenis 3THX BeHUHH OGPAaTHMCA K 3KBHBAJEHTHOM cXe-
Me fpnc, 6.16), B xotopofi ARs H AXs NPeACTABAAIOT CONPOTHBACHAT,
BHO MMbleé B KOHTYD H3 6a30BOH LeNU cAeldylomero Kackana. [tpumenss
TeopeMy Tesenena, HafileM TOK [xx M LHOJHYIO NPOBOAMMOCTDb I1epBOTO
KOHTYDa Yxy B pexHMe XOJOCTOTO X0a (He YUMTHBAA LenH NpaBeé

a—a):
Va1t
I, = C| 1 o 1 . (6.7
(I«-oﬁ Lngg+*'9—z“)+iggg(ng— )
Ces . o Cep ‘
YXX - _Zl_ =5 l . ?
x i(@L,— ! )+ : 5
o Cop g+ i0Cyy 3
202 %

L T T T T A T T e -

AR

Torpa, BHOCHMEIE B KouTyp AEx u Alg

2
ce2

X
AZy=—"2,

AEK = ifxxxcszs

xx

IMpouspeas ROUYCTHMbie yIPOULEHHS, TOJYIaen

2

Yol XepaUpx | . Xewo 82 .

|aEKI= g ARc= C @? \2

1_{__623_H_(”_ : I+-—22~— _
Ces w5 Ces w5 |
AX — tem0Ca N N
=S ViyCan
CCB 0}3

KXepa == @ (Ly+ |Ma)) — m—é—; — A9 aBrovpaHcdOopMaTOPHOR CXeMbl

|
@ Crp

Xopz = — [o} (Mg <+ ] — ang TtpaHcdopmaTOpHOH CcxeMBI
YuHTHIPAS, YTO V¥ COBPEMEHHBIX TP&H3NCTOPOB BHXOHAHAS XapaKTe-
pHCTHYECKAR eMKOCTh Coa COCTABAfICT HECKOJBKO NHKOGApal, a em-
KOCTh CBA3H — HECKOMNbKO cOTeH mukodapai, KpoMe Toro, o< wz, KO-
nyCTHNMO B PACUeTaX NMOAbSORATLCHA CAEAYIOUUMH (GOPMYJIaMH:

lﬁ EKI = lyalixchBx I

AR, = X2, 8x (6.8)
AXo=X2,0C,, l

Koadpunnent yourennsa xackasga MoxeT OblTb NOAydYeH HeMocpen-
cTBendo us (4.29) npu 3amere /i, sksHBasenTHOM BemuunHoN | Yai| Xeez-
Hpu s1oM Bxopsmiee B BoipameHue Xcp ONpelenseT ¢BA3b KOHTYPa C
Harpyskoi. [pumennTensnc K paceMarpusaeMofi cxeme {puc, 6.1) ero
U&MeCo00pasH0  0003HAUATL Aepy:

Ko = 0 (Ly -+ M) — -

© g

(6.9)

— AAA aBTOTPaHcOPMATOPHON CXeMbi CBA3H KOHTYpa ¢ Harpyskoft,

Xew = — [0l + o]

T AR TpaHehOPMATOPHOR CxeMbL

Taxuym obpason, B 0OmeM caysae Ko>hQHUPEHT YCHACHHS KacKa-

Aa ¥BY

Hy
I
pes

Yaul Xear Xenz — |¥arl Xega Xena @

{6.10)
2n AF Ly
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B atoM ciyvae

T L SR S s T

5j| i|: : the

! I Q= wpeale 1 6.1 Xest = Ky 0, Xemo = KgNy P

-l T L LAR.. T IR 1 _ —

i -l I ok ARt AR Ly —i(——-—wz £z -———Xim L } i iy = V‘Li' 3= l/—l‘“— 614

| — padouas MNoOpOTHOCTL KOHTYpA, Us (6.10) umeem ” _

i 0 =wpeslx — RAPAKTEPHCTHYECKOE CONMPOTHBJAEHHE KOHTYpA. g K. = Vol 1 12, Kar — ) 6.15

";-.| ! Kospduuuent yernesns kackaza ¥YBY Ha mo6oit actote ¢ g po. ¥ ] w = Wal kim0 Q AF - 6

i noce 3afep)RuBaHuf Ky ompeendeTcA NpPOH3BENECHAeM BhIDaKeHugq a cremyer

i i AJIA Pe30HaHCHOH KPHBOH OJHMHOYHOTO KOHTYPA H BHIPAXEHHA (6.10) g Orciol, Y

Hl npu noAcTanoske B nocaendem suadenuit |Yo|, Xewt H Xego #a ua. Kutwaxe oo B Fraum '
CTOTE @ K fupa 2 A Fpe ‘

[MpoussedeM rpylyl0 OueHKY 3Toro oTHowenus. Fs-3a cnabbix
pasell KOHTYpa ¢ Harpyskamu MOXHO NPHONMKEHHO NPHHATH

AF Sumn A F"fm_ij{_ — Q"fual(c (6. 16)

A Ffmxc A Fyf, Make Qﬁ.fuuu Ka

5 _ ¥l Xen chzQ _of_f _ fpes

Otnomenune (6.10) & (6.12) onpezenseT cTenesb HOAABACHHA Ka
kanom YBY iwGof nomexn B UOAGCE 3AMEPKHBAHHA: -

Il o, Vil Gy, o

e 2 P T g

Ky Yoy  (Xemr Xeoo)y, YuntsiBas, KpoMe Toro, uro oObluHO G m‘{chﬁf”hﬂ, noJsy-

aeM

a

| . .

N [lpu onpezefennn CTeNeHH NMOAABACHHA SePKANbHOrO KaHata Yoep Kup,

' ‘ MHOMHTEJb W—F’—e’— MOXKHO [OJIATaTh PABHEIM €AWHHIE, YYHTHIBAA, Loy
atlg

Tak kar Kuy < Kuy ... TG COrIacOBaHUe KOHTypa ¢ Harpys-

KaMH MPOH3BOJUTCS HA fugms, A KOTQPOH AOMKHO BHIIOJHATLCHA YCAO-
BYe

Hble Kackagw ¥BY, uacToTel HacTpOHKHM M SepKAJALHOTO KaHanma Saus-
KH Apyr K JApYyry. 44

Hna onpefenenun AONYCTHMBIX 3HAYEHHH Xopy H Xep2 BOCHONb- A3
3yeMcss cAeAyolleH MeTOAMXOMH.

Us p-n (6.2)—(6.6) HaxoOuM sHadeHHH Asoc H Ajpcon 3aTen H3 4
ypaBHeHUsT COrMIacOBAHHS KOHTYpa ¢ HarpyskaMu Ha uacToTe, COOT- 3%
‘ BETCTBYIOMEH MUHHMaNbHOMY YCHAEHHI) KACKaRa, OTNpefenseM HOBHE

W :
,I“J qT) B AMaliazoHe KB, TAe HpeHMy&[eCTBEHHO HCHOJHJ?'YIOTCH pe30Hch- '_" i
h §
It

|

1
ARO:: ﬁRK= -;rx(S—l), (6.1?)
rAe ARg m ARy — COTPOTUBNEEHS, BHOCHMBIE B KOHTYp u3 Ga3oBoil #
KOLTeXTOpHON  Ienedl;

e = -g—-— — co6crBeHHOe CONPOTHRJACHHE NOTePb KOHTYpA.
L K

3hauyeHus mokasarteseil cBA3H As s U Ay ens. [10 HafiNEeHHBIM 3aTEM KO- |
: s PHEIASHTaM BKIIOUSHHs] KOHTYPA B KOMNEKTODHYIO H Ga3osyio uemni
1 TPAH3HCTOPOB OHpeleniaeM 3HAYCHHA nokasatenedl As: W Agcans Ha HA°
e CTOTe MAaKCHMaJLHOTO YCHNIeHUH KacKajaa. Doabuice H3 BBIUACAEHHBIX
' 3naueHul Agoc B Az, KOTOPOe 0603HAYAEM HHAEKCOM Apnmm, B BE
Gupaercsi B KauyeCTBE MapaMeTpa CBsi3H KOHTYpa ¢ TPAH3UCTOPOM YCH-

ITpn pesonance
AR6= th‘.ai K11 ens ARK = X§B2 g”

. | .
= | AUTRAS, . re 1+ A Rg e AR [ (6.18) _
; | Auaforpuno NPHHUMAETCA B KauecTBe MapaMeTpa CBA3H KOHTYPA © & = Ty Erea = Txr :
A0 TPAHBHCTOPOM CAEAYIOMWEro Kackana Ay um — Gosbliiee N3 noqyyeHssi o2 csl L
: suaueHuil Ajocenr U Aions DBbBemem pacdernsie (oOpmyJpi, OIpere” Torna KO3pHUNEHT paCIIHPEHHA NONOCH S ONMpeReIHTCA BbIpaXe- !
Lk AAIOUINE CBA3H KOHTYDPOB ¢ TPAH3UCTOPaMH JJIA TpPeX NpaxTHuecKHX Huem : |
| |} b CXeM, f : )
|| | 1. Cesi3b KOHTYpa ¢ OBOHMH TpaH3HCTOpaMu TpaHcdopmartopHal S=-_2__ ret ARs+ 4Ry . (6.19) b
e (puc. 6.1, Cez= 00) = x 206 |
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uibl Ll R
el
|

I L A o £ R TR 4 AR gl R T T T ST AT S e Bl oy

rhe
Q0= —— Youlu_ ___ _ !
27 - 2
Fu+ AR+ ARs R Xepo 822 Xoop &
Qe L P
— pafiouas AoGpOTHOCTE KOHTYPA;
1 = peslx — XAPAKTEPHCTHYECKOE CONPOTHBAEHHE KOHTYPa.
Koadpunuenr yennenua xackaga ¥BY da nwbok yactore o g go.
Joce 3amepxKusBaHuf K, ofipellenseTcs MNPOM3BEAEHUEM  BblpaKenng
AAS PESOHAHCHON KPHBOH OAHMHOYHOrO KOHTYpA M BbIpAMeHHA (6.10)

IpH NOACTaHoBKe B mocaemuen 3ravenmil | Yz, Xept # Xepe Ha ya-
CTOTE @@

{6.11)

=Wl Xem XewQ x5 (__{__ - _f.Pza_)
. PVI + Xz ' fpea f

OrtHowenune (6.10) k (6.12) onpenensier crenedbs NORABJCHHA Kac-
kagoM ¥YBY nw06o0ifi noMexH B moAcce 3aIeprKHBaHHS:

(6.12)

K, 1¥ailg {Xept Xevs) P
V= B8 o —oPe YT X (6.13)
Ky Wale  (Xem: Xeasly
IMpu onpene.nleﬂnn CTeNneHH TMOJABJCHHA 3€PKAJbHOFO KaHAMa Yiepw
{Yslo)
MHOKHTE/b ?—[’i MOXHO M0JAraTh PaBHLIM €IHHHLE, YUHTBIBaf,
21y

49T0 B AMANa30HE KB, NA¢ NPeHMYIIECTBEHHO HCAOAb3YIOTCH pesoHaHc-
HBle KacKaiw ¥BY, yacToThl HacTPOAKH H 3epKaALHOrO KaHana §aus-
KW OPYT K JPyry.

Ing onpefedeHHs HDONYCTHMEX 3HayeHHH Xepy H Xcpo BOCHOAb-
ayeMcs CREAVIOULeH MeTOAHKOH,

Uz ¢-n (6.2)—(6.6) naxonum szHaueHus Azoc U Ajoc.on. 3aTeM H3
VYpaBHeHH <¢OrJIacOBAHHA KOKTYpa ¢ HarpyskaMmi Ha yacroTe, CO0T-
BETCTBYIOIeH MHHHMA/MLHOMY YCHJIEHHIO KacKapa, onpelesiaeM HOBHC
3HaYeHHA ToKazaTeNnel cBs3H Ay ; 0 Aq¢ns [0 HallAEHHBIM 3aTEM KO-
a(ppHUKMEHTAM BKAIOYEHHS KOHTYPa B KOJNIGKTOpHYI0O u 6asosyio Ll
TPAHSACTOPOB ONpefedadeM 3HauUeMusl mokasateneli As, 0 Aqcns HA 98-
CTOTe MAKCHMANbHOrO YCH/IeHHs Kackaga. Boabmree #3 BplydcIeHHBIX
3HaueHHl Azoc W Az, KOTOPoe 0003HAYAEM HHAEKCOM Agpan 1 BB
fupaerTca B KaUecTBe MapaMerTpa CBA3U KOHTYPa C TPAH3HCTOPOM YCH
JATES. .

AHanorauino NPHHAMAETCA B KauecTBe MapaMeTpa CBA3M KOHTYPA ©
TPAHSHCTOPOM CAEAYIOHISTO KACKAAA A1 mua — OONbIIEE U3 MOTYUeHHBIX
3HAYeHHH Aioccn U Aien, BhBefeM pacuetsnie QopMyant, oTpeis
JAIIHE CBA3H XOHTYPOB ¢ TPAH3HCTOPAMH IJaf Tpex npaxmuecﬁﬂ?‘
CXeM.

1. Cease KOHTYpa ¢ OODHMH TpaH3ucTOpamu TpaHCC])OpMaTOPHaﬂ
(pac. 6.1, Ceg=o0)

204

o T e T ST S e LTI s R s e

B asroM chayyae
Xeg1 == Ky P, Xepo = Ko P

—_ —_ 6.14)
L L (
M= V—E;— , Mg = -ﬁ
3 (6.10) nmeem .
K, = Valkin xnmpQ= Kf'} . (6.15)

Orcona caegyer
Kﬂfmaxc_ — K2 A Ffmm
—_— i
Kot frn A F frane

fpouspedeM rpy6yw OUEHKY 3TOTO OTHOILEHHS. Us-za caabbix
cpasell KOHTYpa ¢ HArpy3sKaMH MOXHO HPHOJMIKEHHO NPUHATDH

_E__'F_?fnuﬂ v AF Blaun Q"fuam (6 16)
A Ff MaKe A F"f Make QKf MEH Ky _
YunTHBas, KPoMe TOro, uro ofnruno Q. . 2 Qur o nony-

qaghl )

K fuane ~K
—=== = K
K”fnuu

Tax kak Kuy , < Kuf ., TO COMACOBAHHE KOHTYpa ¢ HATpY3-

_KaMH NPOH3IBOIHTCA Ha fmm, Ansa KOTQ[JOl'"i JBOMHHO BRINONHATHCH YCI0-

BHe
ARg=AR, = ‘?r,t(s— ), (6.17)
rie ARs u ARy — COUPOTHBNEHHSA, BHOCHMEIC B KOHTYp H3 GasoBoli R

KOJVIEKTOpPHOH  Leneii;

Fy == £ — coBCTBeHHOE CONMpOTHRJAEHHE NCTEPL KOHTYDRA.
X

Mpn pesonance
ARs= X%, 8uc» DRc= Xioz o2

_ "+ AR . fxtH AR [ (618)
&= _2“— [ Grean= oz
XcsE Xca]
. Torpa kospdnunent paclMperna Nosocs S onpeAesnTcs BEIPaXKe-
HeM :
S= 7y _ re+ ARg+ AR . ) (6.19)
y Tx
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T et e

CoBMeCTHO

TSR Marp At e

pewas '}B-’ﬁnﬁ 618y ' (6.19), Haxonum

8
A, =2 =_——-2’K —1
g Xepo En
(6,
Alc.n _—8ren _ 28!’,( —1
Zuen Xcslg“cg

[lpu somosnenun yeaosus (6.17)

Aaga=A=A= (g%:_) fmm..

TTompcraBngs 3Td suavenna B {6.20}), Haxoaum
1

Vr(As — 1) {p %k 11 ey

Klﬂl“-—’"

PP A AR s P gy

I . (8. 22}_

A;—Dpx gn}fmm

U3 cootnoumenufi (6.19)—(6.21) MOKHO NOMYYHTH CAeAyiOllHe 0f-;
lige BHIpAXKEHHA A8 Ko3d{HUUHEHTOB PACIIHPERHA NOJOCH S B HOXa-:
sateneli cBsan Aqcx ¥ Ax Ba mobBolt uacTore:

of Q
S= K
b Fauna (As — 1) QKfMﬂH

S fmni QK_(
Tt Aven =1+ A= ZE T (1 + A,
Fran f Q
IMpu BhIBOje STHX BHIPAKEHHIl NPEANONArafOCh HOCTOAHCTBO SHA-)
YeHHI g1 H gy BO BCEM AHANA30HE YACTOT, YTO CUPABEMHBO HPH HC-J
NOAb3OBAHKH COBPeMeHHHX TPAH3KCTOPOB. : :
Dasi f=fuaxe BoIpamenue (6.24) NpHHAMAET BHL
I (A —1) Q“fuﬂa

Al e fraxe ES Asfmam: = A; =1 + __Em—— .
MAKC

Tax xak oOBIMHO AsZ>3 B Qy . & s puaxer 1O us (6.25) cne-
ayer, uto A, <A, 1o snauenne A, M cienyer cpaBBHBATHL C Aioces
" Asoc [yp-uma (6.2) u (66)] Ecau oxaxercs, 4To A, mpespilae?
Aiocccen H Asac, TO pacueT Koz(pPUIHEHTOB BKJIIOYEHHA KOHTYpa, Bb”
ONHEBHLIl A0 NpuBeAeHHEM QOPMYJaM, fSBAAeTcAd OKOHYATENbHbIM.
B npoTHBHOM cilyuae, cieAyeT clenaTh nepepacueT Napamerpop B
30 NpH A2=A20,0=A2mm H Al cn=Ai o.c.cn:Ai NP HOJI}’l{eHHbIX HPH
Fraxe. '

Onpefenienie ko3¢ pUIHEHTOB BKAIOYEHHA KOHTYpPA Ky H Kafiz ol
HOBPEMEHHO YAOBJETBODAIIIAX TpeboBaHHAM obecileteHns 3alaHHb®
3HAYEHEAN MAPAMETPOB CBA3H Ay gy H Az vy HA fuaxe W KOdPPAUAET
Ta paclIHpeHus padouell NMOAOCH KOHTVPA HA fumy BO3MOMHO JIHWP
npu onpefeseHHoll KOHCTPYKTHBHol A0GpPoTHOCTH KOHTYpa Qx mom
206

Kgfly = q

(6.23)]

(6.24)

B T s R

(6,251

T

e ] T LT PR T b gl R SRS

B OOJBLLIHHCTBE Clydaes KOHCTPYKTHBHblE A0GPOTH
[peBbIIIAI0T Qx rom BBHAY UEro KOHTYP AO/MKeH GbiTh [UYHTHPOBAH
eapcTOpOM Rip. K 9ToMy caesyer mpnGerHyrs Jultb B AB H CB AHa-
nasoHax, rie TpeboBaHne ofecreueHHsT HeOGXOAUMOI HOMOCH Npomy-
ckandsl SBJSETCS  DEINAIOUIHM. )

[lpn Hanuduil WYATa Bwpawenne (6.19) npuHuMaer suf

ry +0? guw -+ XEB] Zyien+ ngggzs

S= - , (6.26)
K
rae p%  ~— TEPECUNTaHKOe B KOHTYP CONPOTHBAEHHE WYHTA Run,
) G ——
i Rm -

Moactasassa (6.26) B (6.20) v nponssean sameny Az B Afcx CO-
OTBETCTBEHHO 3HAUCRHAMH Ap mpx M At HAXOAUM BHIpAMKeHHA A
k03P (PHUACHTOB BK/IOUEHUA KONTYPAa H PACIIMPEHHS TOJNOCH:

1+ pQy & Az yu 11
Ky g = : 6.27
t V( P Qx C11en )fuaxc Ay Agenn — 1 ( )
__ / 1+Pngm) Ay 1
Kallg == ; 6.28
A V( P g2z Fuaxe Ap sun Az s —1 ( )
S =14 pQu(€ut #3113 Gy e + ¥EnE 2s0). (6.29)

TMo stuM ¢opMydaM HEAL3A HENCCPEACTBEHHO BHYHCANTL 3Hade-
HHA Kifly, Y Koflg, TAK KaK NPOBOAMMOCTb IIYHTa gm HemspectHa. s
€e oIUpeneJeHHsT ME pacnoJjaraeM BOMNOAHUTENBHBIM YCIAOBHEM obec-
NedeHnss 3aafHOTO KOI(PPHUNEHTA PACUINPEHHS NOJIOCH HA HHXKHEH
9acTore AuanasoHa Sy, .. Pewas (6.29) OTHOCHTENBHO gm, HAXOMHM

Qlifnnn
—_— (4 A 2
Kn Qufuane (Ar uun+A2 ymn + 2)

(Aiwue + ) (Asuma + 1) (0 Qx)f,,m“

(At uun Az yw— 1) (Sfmm - l) -

. (6.30)

M3z yp-nuit (6.14) u (6.20) Haxopum caefyioliHe JACTOTHHIE 3aBH-
CHMOCTH KO3 (PHUAEHTOB Asen H Ag

1
Zu + K515 Gas + ——
A = - £ - (6.31)
Ky n? gucn '
GutE 15 gn ¢h+“!Q_'
Ay ———— P (6.32)
Kg-“g Eas

?PH F=Fumn At cn=A1 waxer, A2==A2 naxe, S=Sfm. IMoscTaBUB 3Ha-
EEH"H Ky W ions B (6.15) ¢ yuetom (6.29), HaxofuM BHIPAKEHHHA
A Kos(rbHLMEHTOB ycHAEHHA KacKala Ha ABYX KpaftHHX dacToTax
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o= T PRRRTTLARIR T B

ST AT T AR T S AR, e

AHanazoHa’
%Koy
e T 1}{1 D (6.33
2 K,
Kt = V@B + Jlifm 1 (634
rne
Konge = 5 v"gf%f . (6.35)

2. Cpa3b KOHTYPA C TPAH3HCTOPOM YCHAHTENA -— TpancopMartop-
Ham, a co CASAVIOLINM TPAH3WCTOPOM — eMKocTHasm (puc. 6.1, L,=0)
JIna 3Toll cXeMbi: :

1,
chl = © Cop : (6‘36)
Xepz= Ke a5 (6.37)
_ _Vajxan, .
K= 95 A F Cen (6.38)

Ucxonst u3 gonycTimoro KoshdHUKenTa pacwnapexns padoued no-
J0CH H YCJOBHA COrJlacOBaHMA KOHTYpa ¢ Harpy3KaMi Ha HMMKHEH 4a-
cTOTe AnanasoHa, ONpPefgNaeM

Arens= A= A= | ﬁ%:)f : (6.39)

TToacraBasa stu sHauenust 8 (6.19) n {6.20), HaxoAUM BHIpaxNe-
BHA, OnpefeaAolue BEMHYHRB CBA3H KOHTYpa C TPAH3HCTOPOM:

_t_y/ e ; (6.40)
Oyun Con ‘/ {As — 1) (Qx &u cn) Fypy

_ 1 _ (6.41)
}.f'; (As — 1) {p Qx Zeo) fryun

Kofly =

Pemiag coBMecTHo ¢ yp-Huamu (6.19) u (6.20), momydum 4acrot:
HBle 32BHCHMOCTH AJIs MoKasaTeseli cBAsH Ajcx U Ay

P Qi
Aot 1= (A —1) S —— Z e 642
Aot 1= (4, — 1) L St “

S=14+
QKanH (4s—1

/3
Qs )tfmm R f )

(5,43)-' .
L Funn ) v

N E N

ST TR TR T ] e

" ﬂpu f___.fmaﬂc LA AP S e TR °‘”:;.'r:°=".'_'. AR L

Q h|

Alfuam: = Ki |:KA + (As — 1 ‘QgAJ

MaKe
(6.44)
A —1 Quy 1
A = 3 MEE
Huane, Kz QutFuase i K;. |

Kak u pasbile, d-np (6.40) sBAgIOTCH pacueTHLIMH APH YCAOBMH

Agfmau:c > A20‘c H AS > AIU,C‘CJI'

B npoTHBHOM cnyuae, 3Hauenus Coz H Az JOJKHE! GHITH ONpenesest
a3 (6.20) mpu 3ameHe B HUX Ay H Ay cq COOTBETCTBEHHO 3HATCHHSIMH
Ay 1 Az wmm TAE Ay yom — G0nbIlIee H3 ABYX 3HaueHAR As U Ajoc.on
onpeReNneMOe Ha fuun, Az wun — OOMbIICe H3 NBYX 3HaUeHWd Agz, W
Ay oc, OUPEDENNEMOE HA fuaxc.

PacueTHble QOPMyJab NPK 3TOM TPHHHMAIOT BHA

/ 1 Qlffmxc
1 |
; + 2ot (0 Qo ( + Alynn K; ) + Qg Arann Kﬁ
Katg= R/ 1
g2 {0 Q) Ag vun —
22 Tuaxe ( # Ar win K; )

®opMyna MOMeT ObiTh YOpPOHIEHA, YUHTHIBAfA, 4TO OGHIYHO coOJI0-
gaioTcd  CAeAYyIOliHe HepaBeHCTBA:

Ay yun Ki

Qlﬁfmal(c
——r .
Qxfmm Ax wmu Ki

Toraa

1+ 8w (0 Qfyago .
(223 0 Qfpgane Az mme ’

Ko ne - (6‘45)

Al MHR

o]

@, — fumn . .
MUg “cp Qﬂ:fu““_ _1+_£’_4= 'f“m+ I)A(F'QK _gm}fuam: o (646)

Qﬁfmm - As MEH K,u.
S=1+ PQx(gm+ ~dien + &3 nggge) .
@2 pt

2
CCB

1+

(6.47)

SHavenue gy omperedsercs u3  (6.30).
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YacrorHpie 3aBucinmMoctd Ay ox n Aa, moayuennsie u3 (6.20), (6.36)
g (6.37), BbpaxKalOTesd CACLYIUHMH YPaBHEHHAMI:

— pﬂm’ EB 2 52
Al cn T giion (gm + "cz n2 Loz + m) - (648)
L1 cn 1
A &u + w: c?:n pﬁ —’r p QK (6
= . 49
’ K313 & )

Tipn f fmm, Ay cn=A1 wm Az=A2 yaxes S"—'"S!mm. npH f‘:fmanc,

Ai [tF Ai MaKcs Az—‘A" MMA S= Sfuam
[fo anajornu ¢ (6.33) m (6.34) BHIpaMeHds AJA Ku wmoryr 6bims,

HATHCAHR HeNoCcpeACTBEEHHO:

X _ 2 iyage
uf.m“ V (A1 sems + 1) (4 wake + 1)
K QKHuauc

wfuake ~ Y (A; yame + 1) (Azsan + 1)

3. CBA3b KOHTYpa ¢ YCHAHTE/NbHEIM TPaH3WCTOPOM -— tpancop-
MATOPHAR, 4 CO CJAeAYIOUUM TPAHSHCTOPOM — KoMOUHHPOBAHHAR (puC.

B.1, Con5=0, M;==0).
Ons 510l CXeMmbl:

Xepz = KaNgP, Xem = oM, + SIS Ky nlp(l + "f&) , {6.51
oG f

.13

~ el mmrmao (14 20 (652
rie -
foo = L
[} %Vﬁm
P :
14— . (6.53)
_i‘f-_f_na_m_ =K fﬁ‘m“ quaxc
Kufmﬂ 8 f%n qumi
L+
f2

Orciofa BHAHO, YTO AAA BhDABRHBAHHA YCHNCHHA Ha Kpasix A#&
nasoHa HeoOX0XHMO BHIGPATD:

fNaK f
Amane TR . (6,54)

fes fuan

[ Y Vfuuafmm::fcp
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CaREE L R o L L A L LI O S L S R e G R B R e LB

t
Teraa Rupuans ( N ) Qs
Kufuan 1 ‘I’“KJI QfM“H

{Ipon3eels COFJIacOBaHHE KOHTYpa C Ha f
| TPY3KaM4 Ha fop, oMM
pHpAXKEHHA RA MapPaMeTPOB CBA3M: by o HAXOMIM

(Xcal)f,_p et (2K1 LA p) fcp

Mo ananornu ¢ (6.4]) moayuaem
' OPMYJBl
BKAIOYEHHS KOHTYpa: popMyabl AT K03(HIUERTOB

1,

(6.53)

1

x2 Ny =
VA~ (pQ grly,

05 {6.56)

V(As — 1o Q@ Errea)s
I/I ; P
o Clz:i:bSyﬂ (6.53) n (6.54), moxHO 1O HaNAeHHOMY " Kifty onpeae-

Ky iy =

. {
Coz = —5——. (6.57)

2
Wep K17 Ly

Pewasn (6.56) coBMecTHO ¢ yp-
YACTOTHEE 3ABHCHMOCTH; yp-rusiMu (6.19) u (6.20}, naxomuy

4S8 . fcp QKfcp

Aront 1= _
Ry e T
fe ; (6.58)
Ayt 1= Yo g )
( fz 2
140,25 1+—~°L)
S=1+-1 P Q -
+ feo A —1 Qi{fcp ’ (6.59)

Ilpu A
" Koal::lJ(b}sLi;éHL”_AiM“H)'As uan Az oe=As ym>>As pacuer cpszeil
Ta paclu¥peHHsl NOXOCH cAeAyeT MPOUIBOANTD i0 {oOp-

Mynaw;
o n V ( Az s + 1) gm+ {PQ);‘ )
1 = —
(At v Avagern — 1Y guea

y D {gw +
g1y = '/ ( 1amy )(g 4- (pQ)fcp }
(Ay wnee Ao g — 1) £2a

(o (6.60)
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N S i b e
L TR R AR
LT TR AL T e

it

v S=1+ Q[ +x2n2(1+ o V4 1
i L PN Su 1 fa ) p Qx -
ecrieueHHA 3aJaHHOTO KOBQJ(DHIJ.}IEHTa.

Hcxoaa na rpeboparus 00
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|II | rae Ku,, OWpefeaserTcd 3 (6.35).

6.1.3. HInpoKONONOCHEIl YCHAWTEIE

I

. ||| i Takue yCHANTEN: HaXOQAT npuMereHne .

| MOJleifiX TIPHEMHHKOB, K pHb!
coOGpaKeHUAM HEBOSMONHO NpUMEHATE TPeXCeKIHOBHBIH 610K
MEHHHX KOHAEHCATOPOB. Han6onee HPHrOANBIM AJd sTof Lesd

' I & ¢l YCUJIMTENb, MEKKaCK

CHMMETPHUHEIMA QHIBTPAMHE
dHALTPOB noapoGHO pacCMOTpEHD! B padote
upl B pasf. 7.2). Ouy, o6aagas OAHOBPEMEHHO noJ0cOBbIMH U TI;?TGT

GopMEpPYIOUIBMA CcBOlCTBAMH, MO3BOASIOT BO BCEM mnRamnasoHe ;B"ﬂ ¢
COFJJacOBATH BHICOKOOMHYIHO KOAAEKTOPHYO LTk TpaH3HCTODE

il 212
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Kapga onpenenaencd |

(6.63) 1§

B CPABHHTEABHO neaoportt
ofIa 1o IKOHOMHUECKHM HJH KOHCTPYKTH e

nepe
pasel |

afgpas CBA3b B KOTOPOM OCYIJ.LQ(:TBJ‘[F!&TC% s
(Teopus ¥ METOIM pacuera [OAO ‘”;K

R T R T R L AR AT AL s T R TR

I
gasoBOfi HH3KQOMHO MEMbio npeoSipasoBaTeqs uacToTH. Bo MHOI‘[/I\.‘&
cAyIanx YACBAETBOPHTENbHOE KayecTBO paboThl Kackaja ¥BY obe-
ceuMBaeTes NpH HCMOJb3OBAHHY MWL OLHOTO TpaHncdopMar
[oay3BeHa, MPOTOTHIOM KOTOPO- PHATOpHOR?
o ABJAETCA NOAY3BEHO CHMMET- Seumimens Apenfpasoscrz2s
i Ln

pugporo gmistpa ruma [V

CxeMa ycuaurens fipueeliena Ha " g
6.2 . T 1 .
pHC. D2 e

[ToAb3yACh H3MOXKEHHON BEI- e
jie METOAMKOR pacuera ycuiure- i
gl Ha 3afanHylo YCTOHUHBOCTh
4 Taba. 7.3, MOMXHO PEKOMEHAO-
BaTI:f c%eILYIOUJ.Hﬁ MOPAAOK pacuera.

_ RpayaJie HaXOAHM BHELIHWE Harpy3K
s PULHERT rpaHcdopMaLHH Hal‘lpﬁ}KEHgi r:I ﬁbn};rﬂ?xpgngz P::ngs o
pacnosaraeM CieRyioNHMY TpeMA ypaBHEHHAMH: pessaehItz MAL

¥ Gn =1 (gs + Snea)s

ST R T R T e T s

Puc. 6.2. CxeMa MIHPOKOMOAOCHOIO YCHAH-
Tend ’

Alo‘c.ca: = Ayer = &e . gx+En
Cuen D M8
A2°.¢= Az: &k + g6+ &ien ng’

Hae Bug

rae Ay ocn 0 Az onpesien
RomyuaeH: » ompefiensiores u3 Bhipaxennsi (6.6) n (6.4). Hanee

1
gK - -"2_(142— l)gm’ (6.64)
1
86 = 2 (A —1) Buens (6.65)
) n — m
. ‘ Aen+ ! Zuea ’ (6.66)
DnpegenseM 3JeMeHThl c]:ﬁanpa:
C. — &xtgs 1
! . Wifs—F) b= 03 Cyy
1 Y] .
— = 1 + fo 2 _ LB -
E V(fi““fl) ' Ly= it (° {6.67)

C;= &8s+ Lurea)® Lo
m‘): znfo= QRV—E

Tne f
1R f _—
K 3 JaCTOT
Hy TOTBI Cpe3a EbH.i'[pra, Onu3KHe K rpaHHliHbIM 3Haye-

Mo
mux M fyage pabouero AWANasoHa YacCTOT.

¥
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PexoMeniyercs BbIGpaThL:

fl = funa - 0’05 (fuanc"’ flnm);
fo = fuaxe -+ 0,05 (fuaxc"_ Fora) -

KoaphuuyesT ycuaeHHs KacKaga B ofLleM caydae OTNpeleddercy
BhipaxkenneMm (7.7), B KoTOpoM ﬁ”pes onpereasieT COGCTBeHHOe 3.
TyXaHHe B CHMMETPHYHOM NONY3BeHe THna [Vy HA YacToTe fpes Yuy.
ThIBaf, UTO nogyaBeko tHna IV 3KBUBANEHTHO MO 3ATYXAHWIO Leng.
My 3Bedy tuma [{/; w [ff, wel Brpaee 413 pacyeTa Befpea TONMb3G-
BaThes HOMorpamaoft pue. 7.7,

Haa guastpa ¢ ko3pHHUNEHTOM NepekpbiThA N0 Hactote Ky>>(2
H Q>>50 ero cofcTBeHHBIM 3aTYXankeM M0OxKHO npexebpeun, B sroy
vc.gygiae KO3 PHUHEHT yeHAeHHS KACKaAa ONPeLesneTca No obuleit giye
{6.63).

6.1.4. AnepHOAMYECKHAH YCHINTENS

AnepHOAHYECKHH YCHANTeNb, oOIUKHA A1 BCero AxaiasoHa 4acror,
HCOONB3YeTeA B JelleBLIX MOJEJNAX NPHeMHHKOB, KOIZ1A J1o KOHCTPYK-
TUBEBIM H SKOHOMHUECKHM COGOPaXKeHHAM Hellelleco00pasHo BBOANTH
AN KAXKAOTO MOIJAHANA30H2 aBTOHCMHbBIE NOJACCOBHE (GPHALTPLL U CBS-
3alihble C HAMH ACNOJHHTE/NbHbE IPYNIL KOMMYTAUUH NepeKiiouaTeas
auanazoHa., Takoit ycHAuTenAb 1:€1ec006pa3HO BHINOAHWTL H3 3BEHbEB
(HILTPA HHMKHEHK YACTOT H er0 [NpOH3BOAHBDIX (TEOPHS H METOEB pac-
yeTa ROROOHBIX YCHaHTeNMell paccmorpennt B pabore [22]),

Cxema MeKaCKalHOH CBS3W nNpHBefena Ha puc. 6.3a. Oua BKmMO-
yaer B ceGst 3BEHO THNA K K NOJAY3BEHO THAZ 1, COTJACOBAHHBIE MeX

dpy b/ pasmﬂm
@ Yewpumens |
i & 4
Ly iy i
ey, !
[ &l o
c.' =. == | ~df DR
Idnen | i T ] il
H

Puc. 6.3, CxeMmbl anepHOOIYecKOTD YCHAUTENA:
@) yoiauTeab ¢ HILTPOM HMMEWX yacToT; 0) peo-
CTAaTHLH YCHANTEAb

Ay cOBOf MO X2apAKTEPHETHYECKOMY COMPOTHBAEHHIO, JTH 38enbd P4

neasioT 6a30Byio Cyy 0 KOANeKTOpUyK Cup eMKOCTH. PUaLTPB Pact
ThiBaloTea Tak, 9470 eMKocTH Cyy # (i BXOAAT B COOTBRTCTBYIOHUIHE 35_‘;
HbA KaK paboune JeMeHThl. I10JY3BeHo Tina M HCHOMb30BAHO A
AYYIIers COrJIacoBanBa ¢HABTPOB ¢ Rarpyakoii, CTpemacs 001
BO2MOIKIO BO/IBIIEe NOCTOAUCTBO XAPAKTEPHCTHYECKOTO CONPOTAR
B noAoce NPO3PAyHOCTH, napamerp m suibhpaercd pasuuM 0.0
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Apasnns NoKasana [22], 4To YACTOTIME XAPAKTEPHCTHKR STHX YCHJH-
reell TTOCKHE BO BCEil HOJOCE YACTOT, BepXHsis rpaHAUa KOTOPOH CO-
cragager 90% oOT uHacTOTH cpesa duaprpa.

Pacuer MeMEHTCE CXCMB LPOH3BOOKTCH B TaKoft NOciefoBaTeNib-
HOCTH:

1. OnpelesneM YacTOTy cpesa fop N0 BepxHel YacToTe AHAMA30-

pa 4actor fmzmc-' { 1
foo = L1 fume. (6.68)

9. Tax xax QHALTP AOJIKeH OBITb HarpyXeH ¢ ABYX CTOPOH Ipo-
BOEHMCCTHIO, PABHOK CT0 XaPAKTEPHCTHUECKON MPOBOAHMOCTH, TO BXOK- 'R
gad MPOBOAUMOCTL cxeMsl sesee aAuHud A—A (pne. 6.3a) pasua gs + i
+gucn (NMPOBOTHMOCTLIO g MO CPABHEHHIO C gy on NpeHeOperaem). H
B 3TOM cayyac

2
Alw: &r — g6+€11c,1 = 1_1_ 2g6

S1ien Zuicx &11 ¢a %
orcIoa
Ajen—1 1‘:

R (6.69

Jins anepuOsMYECKOro yCHJIHTEAd, He 00JAfAIONUIEr0 CeAeKTHBHbI- 3
MH CBOWCTBAMH M CKAOHHOCTBIO K caMoBO3GYXAen#io, Ay on BHOWPAOT '
pasHBEIM 2--3. :

3. BoiynciaseM emkocTs Oy’

C,— Zot8uen j ff: ex (6.70)

Ecan eMmrocts Cx<Cy), HEOGXOAHMO CAENATh nepepacuer, 3a2aB-
WHCh Gorblie#d NTPOBOAMUMOCTBIO .
4. OnpenensieM npoude 3neMeHTH CXEMBI:

= l , L] = 0,3 LK d
7 fop (86 -+ Z11ca) . 6.71)
€, =0,583C, C,=08C,

K

5. Kosppmunenr ycmnennn xackaaga

PO '
2 g6+ gue ©.12

6.1.5. PeapcTHBHEI YCHIHTENR

8 stgggcmﬁmnx MOJeAAIX NPHEMHHKOB B KB AHANA3CHE HCHOAB3YIOT i
Mt Orpblx CAyvasx Pe3sMCTHBHMH ychaautens (phc. 6.36). Ero or1-
i VCHJ]HPEICCMOT“I)&HHOFD BhIlIE ANCPHOJMYECKOrO VCHANTEISN B TOM, - §|
iy TEJIbHLIN KaCKal CKa3blBAeTC HATPYXKEHHBIM HA KOMIJEKC- :
POBORUMOCTL, 06pa30BaBEYI0 NONHOH BXOAHON TPOBOLHMOCTBIO
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caenvioulero Kackaaa (Yuy cn) B TPOBOAMMOCTBIO Oyt Joz YCMMHTeq.
noro xackaga (puc. 6.36). TlosTomy Ko3G@HIHEHT YCHJICHHS Kacka.
Jla CKAasbiBaeTCs 4YacTOTHO3ABHCHMBIM!

Yal
|Ka| e e o l ol 6.
V(@e+gntgnet + 5 en ©.73

roe gy eatili ca="Y1 ca

Kak ¥ panee, NPOBOLHMOCTb Zx, YEPe3 KOTOPYIO MOAACTC KOMTeK-
TOpHOe HaNpaxenHe Ha TpaHSHCTOp YCHAHTEAA, PCKOMEHAYETCA BhH-
fpars:

e = (2""3) 11 en-

6.1.6. Yeunuresns ¢ UeMo4YedHBIM BKIWYCHHEM TPAHIHCTOROE

Llemoyeunoe BE/MOYEHHe YCHAKTENBHHX NpubopoB NpeAnosaraer
AX NOCAeXOBATENbHOE CoellnHetiHe (e3 3JeMeHTOB CBA3H. Ycunnrens
¢ UemouedHslM BKAIOYCRHEM TPAH3HCTOPOB MOXKET OHITh HCHOMB30BaH
s Kackaie ¥BY 6aoKa YKB DaLHONPHEMHHKOB 3 M 4-ro Kjpaccos no
SKOHOMHUYECKHM coo0parKeHHAM. B 3TOM caydae YCHIHTENb CTPOMTCA
Ha IOBYX HELOPOrHX TPaH3UCTOPAX, 3aMEHAIOUINX OAHH, OoJee BbICO-
KO9ACTOTHbI H (ojee JOPOTOH.

HatineM napameTphl YCHAUTENbHOTO npu6opa, KBHBANEHTHOro MO
YCHAMTENbHBIM CBOMCTBAM LEMOUEHHOMY BK/IOUEHHIO JBYX TpaHs-
cTopos. K3 BO3MOXHBIX BapHAHTOB LENOYETHHX coefHHeHAN paccMoT-
prn coeputenns 09—03, 03—05b (xkackonHas cxema), 05—03.

Henoapaya dopmyast Tada. 9.6, noraras % =0 u Bhipaxas Y-ua-

paMeTpbl COOTBETCTBYIOIUIMX CXEM BKJIOUGHU TpaH3HcTOpa  4epes
Y-napaMerpel cxembl O3, HONYyHHM:
coegutenne O03—03:

Y, Yo
. 127y .
Y= Y“ — . = Yu '
Ya+Yu e
Y,V '
Y123= . 2 1.2,
Yo+ Yy
vy
Y e = o1 Yo _
Yoo+ Yy ) 6.7
vy YTy
- 2 - ae i 02 N 3
Yo+ ¥y ;

216

[P

T

cOeAWHEHHE 03—05
Yi¥y
T Vptsrr
_ Ye(YietYe) YoV
= Yoo+ SV o Y;Q-;-z'}"r:

e T TN T B i el Lo

*

Yius= Yl! =Y

133

Yo (Yo + Y22)

BTy, Ty

VoY) (Yu+ V) 0 YolVo+Ve)
Y+ IV 2y, sy

; (6.76)

Y = Yé;_

cOE,&HHEHH&I 0B—03:
vy = 3y — Y2t Yam) (Vi 4 Vo)
Yo+ ¥
AT
Yty

=2Y¥’

Voo — (Yie+Y2) Y2 _
1= = " s ~
Yoo+ Y],

_ (Vo + Ym) Yo
Yo + 77

. (6.77)
Ysla

Vio Yo

Yoo = Vi — —— 12721
o Yp4vy

S~ pe
Yo,

anBe,IEHHble BLILIC HpHﬁ.ﬂH}KEHHbIe COOTHOLIEHHA CHpaBeEAHBLL
AT8  npaKkTHYecKHX CayqaeB, Korpa

. Y
Y2V Yud ﬁ LYy Yu>» —YY-‘E:I_%—
2%

"RE'BXY "=Yu+Yp+Yut Yo

nHMOEIfba}::{!HHﬂ (6.74)—(6.77) nokaamBaloT, yro oGparHas HPOBO-

Bpame BHBA/MEHTHOTO YCHAHTEAbHOTO NpHOOpA 3HAUATE/IBHO HHXKe

i, Bnpogonnmocm tpaHsicropa. {losroMy YyCcHAHTeAb ¢ Iexo-

WD Hgmoyeﬁnem TPAH3UCTOPOB O0ecleYHBaeT MeHBIIee MpOCa-

Tananey UpAXKeHUA TeTepoiHHA ‘B aHTEHHY, 4TO OCOOSHHO BaXXHO B
p € VKB.

HOroacueTm ¥BY ¢ nenovyeyHbIM BRJIOYEHHEM TPAH3UCTOPOB H OOHIY--
Kackaga ¥BY ananoruunn (cm. pasg. 6.1.1—6.1.3). Tlpu sToM

pac
aMe:pe;Hbae COOTHOIIEHHA CASAVET NOACTABIATEL SKBHBAJEHTHbE Y-Tia-

¥
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Bt

g gL RUMISBATEADHBIE KOHTYPBI ¢ SJERTPORHON =

NEPECTPOYIKOI YACTOTHI

6.2.1. llpenmyinecrBa HJIEKTPOMHOr0 METOJA YHPABJCHHS ¥ACTOTyg

HameTHBiiascs B HOCJAefHee RecHTHICTHE TeHIeRUHA K nepexOﬂ

OT JAHCKDRTHBIX K HHTCTDANbHGLIM CXEMaM Bhi3HBAeT HEOGXONMMocy, |

3aMeEHBl TPOMO3AKHX MCXAHUUCCKHX Y3JIOB NPpHEMHHKA B.r'leKTPOHHblMH
C nossaeHdeM CNeddHaNbRbIX {TOAYIPOBOAHHKOBLIX JHOJOB — 'Ba:

puKanos, of0ianalonx Pe3KHMYU 3aBMCUMOCTAMH eMKOCTH OT yApap.

AAOILEr0 HAUPSIKEHNHA, CTANC BOZMOXHHIM HCTOAL30OBAKHE HX KaK pe.
PeMeHHBIX eMKOCTel B3aMeH MEXAHHUYECKOTo OJIOKA MePeMEeHHBIX Kop.
ZEHCATOPOB, YMe NePBId ONBIT NPHMEHEHHS BADUKANOB MOSBOANA ro.
BOPUTb O N@PCHEKTHBHOCTH 2MEKTPOHHOTO MeTOAA MepecTpolxu ua.
CTOTEL H O er0 HEOCHOpUMBIX NPEHMYLIECTBAX Nepel MeXaHuuecxoq
CHCTEMOH: .

a) ofecieyeriie BLICOKOR NPOYHOCTH u HAAEKHOCTH NpPM Mado

HOABEDMEHHOCTH YACTOTHI HaCTpOﬁKH MEX4HHUYeCKHM BO3,I{€¥ICTBH5~1M;

6) mocTayKeHMe s IpaxkTHYecKH OO0 321aHHGH CeNeKTHBHOCTH B
TpakTe BBICOKOH YacTOTHl 3a CHET APHMeHeHHA HeoOXOAHMOro Koay-
YeCTBA CHHXPOHHO TMepecTpanBaeMBIX KOHTYPOS.

B} (OBLIICHME KAYeCTBA 3BYHAHHA B CBAIH C OCBOGOMAAWILIMMCA
o0bEMOM /I AKYCTHYECKOH CHCTeMDI;

T) OTCYTCTBHEe MHKpo(oHHOro 3dipekTa H YCTPAHEHHE MOPOXKIae-
MBIX WM OrpaHHYeHHf B YPOBHe 3BYKOBOH OTZAuu NpHEMHAKAZ (0Co-
Oenve B MagoraGapHETHEIX MOZESX);

A} CHHXeHHe H3AyYeHHd TeTepoidHa NPHEMHHKa 33 CyeT ycrIpa-
HeH{s KOHCTPYKTHBHBIX CBA3eR MekKIy 3JeMEHTAMH HACTPOHKH ua-
CTOTBL B TeTepOAMHE M IpeceiekTope.

K atomy caeayeT noGaButs, 9T0 BAPHKANE HOSBOMAIOT CO3/aTh PAL
AOTIOAHATEILHEIX SKCNAYRTRUHOKHBIX YAOOCTB NMPH MaJblX 3aTparai—
JMCTAHUHOHHGE YOpaBJdeHHe 4acTOTOH, [IPOCTOe coyeTagie fHAHA30H-
HOH M KHOLOYHOH HacTpoliku, CHCTeMBl aBTONOUCKA W aBTONOACTPOHKH
YacToTel H AP -

[MepefizeM K paccMoTpenuio ocofeHHoctell pacyetra Kosefatedry
HEIX KOHTYDOB ¢ BapHKanaMh.

8.2.2. Cenzn emrocrell U AOOPOTHOCTH KOHTYDA
¢ VHOPABRMOLUMET HAUTPIKeREes

CxeMa KOHTYpa C BapHKanoM OpuBefeHa Ha puc. 6.4, [TepeseHHAA
AMKOCTS KOHTVPA, cozflaBaemas Bapukanom, C csssama ¢ ynpasaio
HiAM  Hampsxkednem [/ coorHomenuem

c-a (i,
e Va=ge+Un V=gxt+U;

(6.78)

218

ol i & Rt R, v s hael g IR T Y WL B B 8

— KOHTAKTHAS Pa3HOCTE MOTEHUUasoB, paBHaﬁmO,S%-O,Q 8 Ansa
gpeMuHeBbix ¥ 0,35--0,45 6 A% repManieBHIX BAPUKATOR;
eMKOCTb BapHKaNa MpH HOMMHANbHOM YNPaB/IdIOUIEM Hanpa-
wenan Uy,

C— eMKOCTb OpR Hanpsxenud U; .
MoKa3atelb, 3aBHCAWIMAN OT KOHUEHTpAlLHUH MpHMeCen B p-i

nepexofie. Jlns oteuecTsennbix Bapukanos H-902 n = o

,n___"

Mg cxeMbl KOHTYpa puc. 6.4 BeJHumHs! Ha- ) 4
ganpi0ll Craw 1 ZOTOAHATENBHOH Co eMKocTel

KORTYPa:

C J—— C~ — CMSI{C T CHHH
TRy K—_1 Pre. 6.4. Cxema
A a KOHTYpa C BapHKa-
CO = Cuau — CMHH' . noM
odb3ysck (6.78), moxro manucath (s n=0,5):
1/ Vy
Cmaxc = Cu Ve
v, _
Co= Cy —V;i: } (6.79)
C STV
C = il ? —n_ l_f K — 1)
HaY Ki 1 V"ahc ( HS
= Cy ijE SR K2 6.80
Co Kﬁ -1 Viaxe (1 Ky K.ﬂ) : {6.80)
rae
KT} _ _K!“??‘_':_ . (6.81)
VMHH

Dopyyaw (6.79) u (6.80) me3BosfT NO H3BECTHOMY KOdhdUUREHTY
NePeKPLITHS YNPaBAACLIErO Hanpamends K, ONpeAenuTd> NPH 3al43H-
HOM KO9(duLHeHTe NepekPHITHA N0 4acToTe Ky 3HAUEHHS HAYAdb-
KOR M jononnuTeAblON eMKocTeli KouTypa. TIpn 3anasHbX Cpag, Cp 01
n BrlpaKeHHn AAn K, OPWHKMAKT BHA: :

VR, =1+ Ge (ki—1y ) Lame (6.82)

i & " Vyere
VR =K+ £ (K= 1)} Dme

i Bxogamas 8 sTu Buipawesus BeMHYNHA Viyaxe HE JOJIKHA APEBHI-
KaanT,h fpenesHo ACOYCTHMOTC HANPAMSHAS ANA NCNOMb3YEMOTO BapH-
Gm‘:_ﬂﬂﬁ qactor f>>5 Mey SKBRBA/JCHTHAA CXeMa BapHKana MOXeT
e IpencTasnesa nocaefoBaTtedbHoll uenouxoit R,C, rae C ompene-

TCA YOpaBAMOBIMM HANpSIKeHUeM B cOOTBeTcTBHH ¢ (6.78), Rn—

2432

(6.83)
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11230He MOXKHO CYHTATH HE 3aBRCSHIMHMH OT YACTOTH W YIPABAAKmer
nanpaxienng, Torha AOGPOTHOCTE COGCTBEHHO BapHKana ;

1

Q = - 'm' C R,, * (6‘ .
quam: - fune  Cwmaxe . (5
Q  Fyat fuawe  Cumu . )

Hesz AonosiHUTe bHON eMKocTH B KoBType (Co=0)

Cuaye N ~C I A T
Ve
F103TOAY
Qs
Make . Km (6.84
qunn '

s xoHTYpa ¢ AONOAHHTENbHON eMKocTbio Co (puc. 6.4) nodporfd

fI0CTE eMKOCTHOR BerBu Q!

Q= —to
C+a:n ‘
Moactasass anauenns € u Cp w2z (6.78) n (6.80), ngon,ui
ot /VMQKC .\
Q _ VR K+ (K- 1)) |
Q Q 7 Vﬁax ‘ '
K-+ ) e
Orciopa:
(@) - Ko/ Ko—1)
Q e (Q — =
(), (VR—K) (K- 1) VE,
(&) = VR ! ,
Q Q '
e (o) (VR - K+ KE
TTMaKe

Tloaaras moGpotHOCTL KoHmetcaTopa Co (Qeo) He 3aBucauied §
HacTOTe! H yudTbiBafd (6.85), noaydaem

t—1 g
2
Ky—1
2
A

KJI+ Kﬁ-—l

t+

e = {588)

q

rae __
= XKy - (6.89)
Kﬁ
chmaxc
¢ chmua
= Qé:" , (6.91)

Anann3 Rupakenua (06.88) noxasmiBaer, yTo IpH HEKOTOPOM KpH-
TRYECKOM SHAUEHHH §={rp PYHKUMA Jo=Ky U HE SaBHCHT OT I

K21
o=, (6.92)
K31
go = Ky = const {6.93}
(npy §=Gwp}
Iipn sTOM:
QC>K;I npy < fups
ge< Ky 1pn 4> 4np.
dyrkina g (6.88) Aas gnana- Qetuane
30Ha yXB BeldaHusA ¢ Ky=1.15npu-  Jfea .
sefeHa Ha puc. 6.5, Bumno, uro B i Ke=115 { Bctuan] I
BLICOKOYACTOTHON 9acTH AHANA30HA 9 @, i anal
1o0pOTHOCTE EMKOCTHOH BeTBY KOH- M = i

TYpa ¢ BApHKanNOM  CVIIECTBEHHO i é 65
Bhlllle JOOPOTHOCTH B HH3KOUACTOT- )]

Holt vacrw, C yuerom ROGpOTHOCTH kg g
KTy @y pesyasTApyiomasn 106- i

— 19

POTHOCTH  KOHTYpa onpelensiercs : ' : -+
Qe Q Prc. 6.5, 32BHCHMOCTL  OTHOCHTENBHOH
pea = K X¢ ACOPOTHOCTH €MKOCTHOR BeTBH KOHTYpR
A+ Qe

OT NUTADErD HANDAASIHA

6.2,3. CMHXPOHHOCTH H3MeHEHHA YACTOTH! B KOHTYPAX

¢ BAPHKATIAMH
A CenektuenocTs 1. YYBCTBHTENDHOCTH JIDHEMHHKA 3aBHCAT OT CHH-
HEIOHHOCTH HacTpoek KoseOaTesbHBIX KOHTYDOB HpecenekTopa, peso-
PYIOIHX na yacrore f,, W KA4ecTBA BX CONPSMKEHRN C KOHTYPOM re-

Te

)Kpoﬂﬂﬂa, YACTOTa KQTOPOTO fp CMEIUEHR OT [ HA BEAHYHHY nOpOMe-
YTOUHOR YacroTh fme. B camoM oGem ciyuyae CHHXPOHHOCTL HA-

CTpoeK Ko

HTypOB obecneuupaeTcs npH YCITOBHH '
Ll (Co! -+ Cl) = Lz (Coz+ Cz) = .= Ln (Con + Cp),

IS T g
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rae L, Co;-— WHAYKTHBHOCTD H JOTONHHTENBHAS €MKOCTL i-ro oy
Typa. )
EMKOCTD {-TO Bapmkana, ompeAessemas u3 (6.78). Tpy
naenTRYHOCTH BapukanoB (Ci=Ca=...=Cn) craxpog.
HOCTb MEPeCTPOHKH YacTOTH B KOHTYPAX ¢ BapHKanamy
MOMKET GbiTh NOAYUSHA METONOM BHDABHHBRHAA Rupyg.
THBHOCTEH M eMEOCTEHl TAaKMM Ke, KaKOfi HCTOAb3YeTeq g !
KOHTYpax ¢ GAOKOM DepeMeHHEX KOHASHCATOPOB:

3
Ly=L, Cu=Cy i
[Tpu OLHHAKOBOM 3aKOHE H3MEHEHHR EMKOCTH BapHKana or yp.

paBAsOWero Hanpsxexua (n=const), Ho npu HaNHUHH Pasbpoca wo-
MHHAAbHbX eMkocTefl (Crus=Cas) YeROBUHE CHHXPOHHOCTH HMeEeT Bug

Lo+ Coy (2] = L[t (€1 2

AL

Ci—

¥
= Ln [Con+ wa( Yy )“]
v .
Orelona ' i
L Cn E"_l_ 6 »
L Cot Cy; ek

Taxnm oBpasoM, apu pHOGOpe NHAYKTHBHOCTEH M eMKOCTel KOHTY-
poB cornactio (6.94) CHEXDOHHOCTb H3ME€HEHHs 4acTOTBl KOHTYPOB O
XpaHAeTes BO BCeM [JHAlla30He 4acToT, HeCMOTPS Ha pasBpoc HoOMH-
HaJXLHBIX 3HauedAdd emkKocTH BapHKana Cy Ecam ke, xpome Toro, ume-
et MecTo pa3dpcc B Nokasarese n, OUpPeNleIAI0IIEM 3aKOH H3MEHeHH®
€MKOCTH B4PHKANA, TO CHHXPOHHOCTH HACTPOEK MOXKeET OuThb oleche-
yeHa /MG HA KPpasXx JHanasoHa. ;

OcraHoBHMca nmoapoGuee Ha MeTOJaX CHHXPOHH3ALMH HACTPOEK ¢
KOHTYDPOB B ycJoBuAX pazOpoca Cu U 1. ¥ P

Ha puc. 6.6a npuBejena cxeMma CHHXPOHHM3ALMH HAaCTPoek KOHTY- 3!
POE, HCIIOMB3YIILAA PETYAUPOBKY HHAYKTHBHOCTEl M HadabHBIX eMKO-ga
¢TEel, B OTVINYUE GT KOHTYPOB ¢ OJ0KOM fIepeMeHHbIX KOHIeHCATOpOB, [Ad
A9 ofecnedsHHsA HX CHHXPOHHON HacTpofikd 3HaueHHs L u C, BhIpaB
HMBalTCH, B 9TOH CxeMe IIPpU perysHpoBKe YCTAHABAHBAIOTCH 3HaYeHHS
L 1 €y, onpenensieMble B3aNMHHM pa36pocoM NapaMeTpos BapHkana Ca
n {pasbpoc KOHTAKTHOH PASHOCTH IIOTEHLUHAJOB Px MOXHO He YYHTH
BaTh, TaK KaK OH Hesnayutesten). IlycTe oAnd KOHTYp xapaxkrtepH3yer
ca napamerpaMn L, Cu Cuaxe, Co, Ve n, a Apyroil — napamerpaM¥
Ly, Cut, Cryaxet, Cop Yy, 1. Torna ans pesoHaHCHBIX YACTOT 3THX KOH-
TypoB (fo # fi) 3anuem '

o = 57 [ Co + Cume (

i ot st e

1
Vigp \? iy
a2
1

Y

et G (B

(6.9

W=

(6.96)

:

4

AL R

™~ g upAen T
o oA TP VR RN TR i A

e, AT Y TS P RN YA T R A e

OTHOCHTEBbHAA YaCTOTHAS HOrPElIHOCTs CHHXPOHH3AUMH KOHTYDPOB

gyaeT
'5 Efl"fis_.:,_}; l
Tk T ( ‘

o

— (6.97)
I

7 - ﬂ%w
A9 LR YT T
= 4 a A
R 0 174

an

a1 :
af "
403 A
Puc. 6.6, CoraacopanHe 1ACTPOSK a6
MeToACM DETYJHPOBAHEA 3JEMElTon '
C KOHTYpOE: 804
4} npRUIKRARAJBHAA cxema; &) mak- 892

CHMAJBHEA HACTOTHAA OOTPRIIHOCTH
(Co=10)

7 Kp

Tloacrabisiz 3navenns f2 n f2 B (6.97) u ncmonssys yeaoBus

TOYHOTO COrJacOBRHRA Ha Kpaax aAxanasoda (6;=0 npn V=Vyue u

V=Vyus), HAXOTHM;

L (Ke—1a,

Ly oaq(lc—1)— K7 -—1 Cuaxes

oy (Ke— 1) 4 K% — 1
@ (Ke—1)

1

f oY 1

2 6 f == f
gy Yot Y8

(6.98)

TAe

Y,E( v
View
B upereasx Vi Vuaxe.

. :
) ~— HaMeHnercs B npeienax [-—K, npd H3IMeHeHHH
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Has oupefeseHHs 3KCTPEMANBHOrO 3IHAYEHHA Of BOCHO/ib3yeney
NprOAHKEHHBIM Pa3feKeHHeM BeJINUHH K;—% " Yu—“ﬁ:

by | — 0§ _fe—1 |
K n=1-—2§, A
— 1 Y.—1
Yvnﬂul 26’;_}’”-'-1 .

TloacTaBuB 3TH 3HaYeHHs B yp-HHe (6.98) W mpousBoms Aonmycry.
Mble YNPOLIEHWS, NOJAYYHM | 1

+1 K41
1 4+a. Y,

8, =8,(r,— N2 (6.99)

5 -
% NpUpaBHUBAA €& HYJIO, Halizem
v
ypasHeHHe OTHOCHTENbHO Y, KOPeHb KOTODOTO COOTBETCTBYET MakcH-
MaabHOl YacTOTHOM MOPPELIHOCTH §f maxe!

Haxoas NPOH3BOAHYW

Y2 —24Y,—B=0. {6.100)
Orxyza
T I V. "
V=A+V A2+Bx(v ) , {6.101)

rie Vo — Banpamende Ha BapHKane, NpH KOTOPOM §;= (8¢)maxc,
A GeKe ol
i+oc(Ke+2)
— 14 Ke (0 +2} .
T+ ap (K42}

MoACTABHB 3HadeHMs KopHi Y (6.101) B Bripamenne (6.99),
HafiZeM COOTHOINEHHe Ml M&KCHMAAbROH 4acTOTHOH NOrPeifHOCTH

L

{8 maxe:
{8 ¢hmarc — [Fc—2(1+uc)”u<c+1)(l+%Kc)'—Fc}
by, (Kc'i'”[l+Gc(l+Kc+acKc+Fc)][2“c(Kc+1)+Fc]
1
= — — 118! 14 o K
Fo= oty Ve DO TR0 T aK9

Vo = Vunun]/f;w;
Hauboapuiee 3Ha4eHHe (8f)}yaxe — NPH Co=0 {oc=0). B sTOM cay-
yae
2 1TFK, s
(8 uaxe = Ke+1 (l/ 5 '"1] "

e
CemeilicTBO KPHBBIX (8f)maxe =f (K¢} npH ac=const npencTai.MeHB%ﬂH,
puc. 6.66. BufHo, uTe MaKciMajbHRasg YacTOTHaA NOTpeImHocTh yBe

An HME
yuBaeTcs MPONOPLUOHANBHO BednunHe 8, = —. TMoapayace 3T

{6.102)
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;aBHCHMOCTAMH, MOXKHO ONPeAeNHTH ROMYCTHMBIE TEXHONOFHIECKHT
paabpoc N1apaMETPOB BAPHKANOB NO NOKAa3aTeNio f IPH 3aAaHHON ya-
cTOTHOR MOPPRHIHOCTH (87 hyanc.

PaccMOTpHUM IPYroH Crocod CHAXPOHH3ELHH HACTPOeK, OCHOBAH-
el Ha BHIPABHMBAHKH MHHHUMAa/bHOW H MaKCHMAJBHOH eMKOCTell KoH-
Tvpos APH TOUHBIX 3HAYEHAAX HX HHAYKTHBROCTe# [23). Cywrnocts ato-
ro meroza noachserca puc. 6.7a. Tlycte uMeroTca aBa kOHTypa ¢ pas-
api Mt HHAYKTHREOCTAMH L H DA3IMYBBIMH ZONOAHHTEALHLIMH EMKO-
cramn Co ¥ Coi 4 eMKOCTAMH Rapuxanoe C u C;. HedJeRTHYHOCTD [0-
CTeANHX XAPAKTEPUIYETCH TeM, YTO NPH H3MEHEHMH YNpPABIAIOMIETO

c e
af C / P waxe, % * ’
G+ E]. L _Lca; [f.{ tﬂ?,j v T — \.
. —-li—T—in i / }
- B b
Uyng //
+ i [
f s A o8
"og.f.‘;f"' o /// /
; / // )@
Pue. €7. Coraacopanie HaCTpoeX METCAOM BH- {5 ‘,/’/‘/ i
PABHHBAHHA MHRHEM2NbHON H MAKCHMAABHOR eM- /')F
KOCTell KOHTYpOB: i
ha ) CXeM2; 0) MAKCHMAMbHAA YAaCTOTHZA HOFpeill- ; ! :
HOCTh f Z 3 i A

Hanpaxedua 3 npenenax Uynpumn+ Uynpyaxe ©MKOCTD Y GIHOro Ba-
puxkana (C) usmeddetcd B npedenax Cuave=Coun. ¥ ApYForo —
Caxe 1+ Cygry 1. s BbIDABHUBAHUA eMKOCTEH KOHTYPOB B CXEMY BBe-
Aeibl JiBa norennuoMeTpa Ry 0 Ry ¥ XONOJHHTENbHbHI HCTOUHHK cMe-
WetHa Uey. Mortenunomerpom R, B MOROKEHHH Ujupsun BBIPABHH-
BAIOTCAA MAKCUMA/BHbE €MKOCTH KOHTYPOB, a HpH Uynp mawe MOTeHIHMO-
METPOM R BHIPABHURAIOTCA MUHAMANLEEE eMKOCTIL, ITpn rakom meto-

e COTTacoBaAHNg Pe30OHAHCHBIE YaCTOTH KOHTYPOB:
1
_ -__1_ Vulm 2} _?

h= o [co+ C’*‘“":(‘v )] , (6.103)

; . —
—— [C,, + Chrarc " 2_ (6104)
2n)'L I ot l 1+(—"—“~*—*‘£—1)(y~——"’_v"1’”~) ] } _

. Vamn 1 uake — Vaan

fo=

3anasasc PABECTBOM eMKOCTedl 0O0ONX KOHTYPOB ApH ABYX Kpafi-

Hix
i 33_1?}-{8}!!{51){ yopaeaailerc HaopsKeHHA Vi = Uynp. som+ @ue,
ane = Uy, maxc + @n, NONYYAEM: )
S~ as5 y V= V““"’ Cﬂ + Cmaﬂc = L1 + Cuaw: 1 {6.105}
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AT T kA i e

o - T e T A T e e v, oy - -
T T L TR L e s mvpy v s o e e Y Hrr e ey
e B ST

8 V="V Co + Crae c_l = Co + Cuam:l ::_!I‘ (6-105)
The . .

"

K‘__ = Eﬂ_ﬂ.@, o (__lf'_uauc) .

MH#H

Cyun

el =& A
l’mm 1

+ 8,

CM]IH 1

¥,
K,= Cuaer  _ (Vuaucl Jﬂl
m=n+An=n(l

Gy = Ann,

Monbaysicy cooTnowennamu  (6.97) u (6.103)—(6.106), mMowuo
NOAYYHTL BHIDAXKEUIEe 145 TacTOTHOW TOCPelHOCTH  COTJacoBanng
KoHTypos (&)

€. + Cuaxe ¥

Byp= - . — 1, (6.107)
_— -y
. I3
“Car + Chaxe 1[1 + ac(}’ v 1) }
v \N ’
ey, = ( g —TeKyiilee 3Hauedne 00o6MIeHHOro YHpaBASIOLeTD
MHH
HafpAHeH s,
! 1
i | (g_nie-sc rm
o= Kcll B _ Cun I . {6108)
:rT Cuane
K, —1 —I1
s MHH

Onpeneaad {8;)uaxe BPU OTCYTCTBHH  JONOJHHTEALHBIX EMKOCTeH
Co v Coi. B aTom xvamiem cayuae, xak caejyer u3 (6.105), {6.106) d
(6.107):

Cnaucc = Cmakc 1 Kc = Kch
—1
Y,

eyt )|

Nuddepenuupyn a1y GyHxuu0 o Y, u apupapEuBas 0poH3sol:
HYIO HYJIO, BafineM 3Hauenue Yy, UpH KoTOpOM 85=(f)maxe:

2‘5f~_— """1.

Y =(l_“°'“ (6.109}
0 (!,;6,, ) »
2 (0 huare = [(1 —ay 1+ %)] () (l_a}} —1 (6110

. H

CemelicTB0 RKPHBHIX {6f}mave=[f(K.) npu dp=const 1 3H3‘[‘3H;L_

n=00 npeacrabnedo Ha puc. 6.76. CpaBHUBAR paCCMOTpPEHHBIE M;}__r
Al COTACOBAHHUA HACTPOEK KOHTYpPOB fcM. BRIpaxKeHus (6.10
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6.110)], BHZHO, YTO YACTOTHAA {IOTPEIHOCTH COTJIACOBARMS, CBOHCT. "™ "™ -’]

penas MeToAy BbIPABHHBAHNA eMKOCTeH Ha KpasX IHanasoHa, yse-
qpuRBagTCA C POCTOM /1, B TO BPEMA KaK NPH METOLE PEryJAHpOBKH
aieMefyoB LC KOoHTYpOB Taxasi 3aBHCHMOCTh OT 7 OTCYTCTBYET. JTO—
npUHUMIHANLHOE OTAHNHE OXHOTO METOJA COTNIACOBARIA KONTYDOB OT

yroro. KpoMe TOro, MeTo} BHIPABHHBAHAS eMKOCTeH MPHBOLUT K
JauitesbHo Goabmed YACTOTROM TOTPENIHOCTH coryiacosanns. B 1o
e BpeMs TIPH STOM MeETOJe COFIACOBAHHA HE HYMEH eMKOCTHUI
TpHMNEp, UTO YBEAUUHBAET MEPEKPHITHE MO uacTove.

PacyeT 3AEMEHTOB CONPA/KeHHs KOHTYPOB reTepojfua H Npeceek-
Topa IpH HCROJB30BAHHN BAPUK2NOB MOXKeT CuiTh NPON3BEXCH 1O Me-
romike pas. 6.4.

6.2.4. Pe:xuMHAag 1 TeMIepaTypHad crabnabHoCTs BAPHKAIIOR

PaccMOTPHM BHayajne, KAKOBA ROMKHA OBITH CTAGHABHOCTH HCTOU-

RyKa YNpaBAAWUlero HalpsiKeHHs AJF TOro, YtolGel PAcCTPOMKA KOH-

Typa He MpeBHINana 3aJlaHHOH BeJIHYHHEL
Henonwsya Beipayiense (6.78) nns eMKOCTH BapHKana, MOMKHO Ha-
MHCATD:
[N
wmVIG,
rie

c,‘sc.,-i-c,,({i)". ©.111)

Hsverenne yacTOTHl KOHTYpa df npy H3MeHeHHM NHraloliero Ha-
npamenns ua 4l
3

—_— Vy \7
Cy 2cﬂ( ) .
df= 9L 3 4y 2 vi. &

8c, ov = 2 V'L v

Pasnenus ua f, nosyukM BeIpaxeHHe, onpeAeaaioiiee CTAGHALHOCTD
HCTOUHHKA YAPABISIOUIETO HAMPAKEHHA:

5 =ﬂ’_=_2__‘fi_ci(%)”_ _ {6.112)
H

b

R % n f Cu
nPOaHaﬂnanpyeM 370 BHIpaKeH#e [J8 ABYX CJayuaes.
HonycTuman BenyuiHa CTHOCHTENBHOU DACCTPONKA KOHTYpa no-
df
‘TOfiHHA Bo BCeM AMANa3oHe PakUOYACTOT — T=c0nst.

or 2. Jonycrumas Besindkia aBCOMOTHON paccTPpoRKH KOHTYpa Ino-
MoaHHa Bo Beem Ananasone — df=const. IToT cayyah xapaxrepen
7 IMamazowa yKB pewiauus, B mepaom caydae :

2
[ ety ] a — G (__Vm )" - (6.113)
g azfflluam: Fmeonst Cpom L Viake K, _ ]
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| . o . 0,0891,RL Y L
rae Kr_::(]—/ﬂﬁc_)?;f(i‘ ﬂp“ C0=0 Kc:Ki . TaKHM 06pa30u\‘l, TKC —_ .__._.-.-ﬂ U (.TK(PK —_ ° IJJR 2 ) X (6‘1 17)
_ Vuan 8 14— *
'f. St oy, q’“
. o PopMyay ANA TKC sapukana B CXeMe C [OCNEL0BATENBHOH mola-

qeil yNpaBAAIOLIETO HANPSUKEHHA Uepes KOHTYPHYIO Katymigy (pHc.
5.6) MOKHO TOAYHHTE H3 B,bll'-‘al}KeHHH {6.117) upa R=0. B stom cay-

4ae

l I O1clofa BRAHO, HTO B CAYHAC —f——-const TpefoBaHus K CTabuaibHo-

i || TH HCTOUHHKA YHPaBISIOUIEro HanpsKeniH JKecTue Ha HHAHed yacto.
il
|.

- . n B
| Te NMANasoHa fyus U TEM Gonee, uen Bojplue BeAnYHHA AONOMHATEIL- TKC = — — TK @, (6.118)
1k Hoft eMKOCTH KOHTYDA Cp (1. e. GosblIe K.). Bo BTOpOM Cay4ae 11l
b b [ v n ¢4 Px |
! ) A
| R AT S _mame ('VM"E") = k. <K (6.114) CpapHuBas 3HAUCHAA TKC o6enx cXeM NUTaHKs BapHKana H ydu-
1 A funn Cmm; Makc c . tpiBagn, 4To TKQJK<0, BHAHO, UTO cXeMa ¢ NnapanielfibHeIM THTaHHEM

v {f ) . N
|| uake o6aafacT MeHbllell TeMAepaTypOyCTORUHBOCTLIO, yXyauanmesics ¢ po-
c7oM TeMIEPATYPHI. TemnepaTypHbiil Ko3(dHIMEHT eMKOCTHOH BETBH,

00pa30BaHHBIli NAPALIETbRO COeIMHEHHBIMH JAODOJHKTEABHON €MKO-
ctpio Cp M EMKOCTbIO BapHKaia C:

TKC, = Co TKCy + CTKC
Ck
r1e Cx=Co+ C -— eMKGCTb KOKTYpa, TKCy — temuepaTypHelii K03hdu-
guent Co.
O6uuii veMmepaTypHbll K03 dUIUMERT UYacroThl BCEro KOHTYpa

. % ezt

|. 1o fipu Co= 0, U = K-

L] I v (Fyagc’ 5 “a

‘ 1 Takum o0pasoM, Ads caylad df =consl # nps GOJbLINX SHAUCHIIX
h Co 60nee BHICCKHE TpeBGoBansd K CTaBNALHOCTH HCTOYHHKA YHPABAAK-

i Hlero  HaTpsKeHHs COOTECTCTBYIOT fwum, 4 TPH MAJBIX AHAUCHHAX

' (6.119)
C ""__!: ) . .

' IT;;Iéiﬁl,ueM K onpeleeHnio Temneparyproh cTaOHABHOCTH BAPHKE-
noB, JLaa oBuHocTd paccMoTpHM napatienbHYIO CXeMy MHTARW, B KO-
topoii yRpasasioilee Hanpskenue NOKaeTea Ha papuKan 4epes A0uo/-

. SHTENBHOE CONPOTHBREBHE R {CH. pHC. 6.7). [IpupailieHne eMKOCTA Ba- | (EK)‘{)KO?{T}”*?E‘)OHI“ K?TMTEE:T)}P;EF? KoadpuuHenTa MHIYKTHBHOCTH
e bﬂxana dc npu M3MEHEHKN TexTepaTyphi wa dT moxer OuiTb TOTY- (L ¥P Y K :
3 . 1
1% yeno uz suipamendsn (8.78): _. : . TKY = — — (TKL + TKCy). (6.120) !
N aC W 6.11% 2
. ST dC = —— == dar, a (6.110) I
il i av oT .
N 720
| |!'i p QT’ o 6.3. HEXUHEMHBIE UCKAKEHNA B YCHJIHTEJMIX
s | me V=UtqelR-2 BHICOKOM 4ACTOTHI
!{"\ 1 Jo — oGpaTHBIil TOK JAHOAR. o ;&Y y noacra
i ;w Mocse BHURCHEHKS HACTHHIX MPOHIBOAHBIX  ~p M o Beaexcrsne wemmuedinoctn BXONHON XApPAKTEPHCTHKH TPAHBHCTO-
I|‘ , (6.115) moayuHm _ ?a) I[PH YCHAEHHH BHICOKOR 4acTOTHl BO3MOMHB HequHelHble HCKAXe- :
l ! .‘| HOBKH B . T:a;zg AU, Oul npOABANIOTCA B HCKAKEeHMH orrBalolleli HanpsKeHHd BXOA- P
‘ :i.| 4ac n — | TK g — 0,069 LR 9 ! HOrO curvada (a SHAUWT, U B HCKAMEHUH CUrHafla Ha BbHXOAE palhio- '
e TKC = < — T-2 b K ' Px qpﬂemnnxa) # B NPOCAYIOUBAHHY MeIUAlouied MpOrpaMMpl TpH Ha-
il U1 R‘Q_m- :{H‘lHH 8]\':{.I'I.:'I!iTy,H\-HDMO,[{yJIHpOB&HHOﬁ NOMEXH H Hecyilel YacTOTH UpH-
1) | ] 4 e (6.116) -Hgy.aemon CTAHUAH (nepeKkpecTHan MOLyJsuMA). FeJHHEHHOCTb BXOL-
:!|| Pu ol mﬂ XapaxTepHCTHKH TPAH3UCTOPa MOKET TpUBECTH Takke (NPH Ha-
| LiBOLEe S5TOCO BHIPAMKEHHA VIMTHIBANCA JULD TeMiepaTyP TAYHH REYX MEMIAIOMHX CHTHAMOB— fm H fms) K BO3HHKHOBEHHIO NO-
\ Tipn BHIBOL p 3w vexy fy ¢ 6
, ) —_ = 4 fz © gacroTofi, GANSKOM K YACTOTE HACTPOAKH H  CO3RAKIMeEH
1 . KOHTAKTHON PasHOCTH TOTeHUHUANOB TKou 5 J
| ko3P HUILHEHT P qucﬁ g’é o PerHbIl mponykT Ha BHIXOAE MpPUEMHMKA:
i - T Hbli HIHEHT AMINCKT :
iy ‘ yauTHiBad, T TeMmeparypre s A0 TKgx|- B cxgmax ¢ KpeY fa=nfu £ Ml
ol \ToAHHOH MaTepHana nepexopa Iggﬂél«‘ Pxl- —
i P ‘ ; o Y H
1 10 £.116) Mv e SAMHeAHOCTE XapakTepWeTHRKH Kosgdpuunenta nepelayd ToKa NpH OBLIYHBY
I meBpiMu Bapukanamu U > R2 Torsa seipawenne { ) ™Max paGoru xackama ¥BY HecyllecTeeHHa.
.||'i'l KeT OWTb YNPOHUICHO: _ 229




AR Bl kil T ARTERLATE
o e A

Camblil HeGaaronpuathbill cayuali npu n=2, m=il, a m K iz Nong.
nal0T B 00N0CY NpONYyCKanHs BXOAHOFO KOHTYpPa, T. &

frl = anl—"fnz-
OtlerHuM CTeNeHb YKA3aHHBIX HCKaMeRuH.

B LB

:

6.3.1. Hckamenua ormbaromeil BXOXHOTO HANPAXKEHHA
VuuThiBasl, 94T0 B COBPEMEHHBIX panuoBemlaTeAbHBIX DPHEMENKaY
AM curiaaos B Kackazae VBY ucnodb3yeTcst BEICOKOUACTOTBEH Tpan.
suctop, Tak ato f<0,1 fe, INA aHanu3a paBoThl Kackafa MOMKHO Boc.
110/1b30BATLCA  IKCTIOHEHIAAMBHOMH annpoKCHMaluell 3aBHCHMOCTH To.
KOB TPAH3HCTOPa OT HANPAKEHHA HA nepexofe sMHTTep-Oaza:

. 2/ R .
ig=I,e *—Ii, (6.121)
Tie
Il —0) : !xo(l_'aoﬁp)
= - = N
O 1 —anup 1 —caosp (6.122)

[pn nurtaHud OT rexeparopa Hanpsienns (peuM paboth OT re-
RepaTopa HanpaKenus panGosee BEIFOJleR AAs cTalbunusaing mapa-
MCTDOB YCHIHTENA), npenefperas BJAHARBEM Ha pafoTy YCHNHTeAR

_ nafeHda HANpAMEHHs Ba /5
OT TApMOHHYECKHX  COCTap-
JSIOEHX TOKAa CHrRanra 0o
CPABHEHMIO ¢ NaAeHHeM Hal-
PAKECHRA
$.8a) oT NOCTOAHHOM COCTaB-
JAsiledl TOKa, AAA BXOAROH
nend Kackaza puc. 6.8a cot
TaBUM YDaBHeHHE:

Puc, 6.8. Bxoasan Uenb YCHAHTeAbHOTO Kal-
Kaga ¢ ONHuM (@) ¥ ¢ JABPyMH (6) pesucro-
paMyu B MEMH SMHTTEpA

: R,

Usﬁ=5_;6m,,LR6+ = (6.123

)—I-%mRa—i—umcosmct.
Tloncragaas yp-uue (6.123) B BhipaKenhe {6.121), noayunM

YiE—1! R RV T g
. . 6 noeT 5+1—a}_l-—a ] ’Fumccosmct
g = gt €

_i (6129

W3 cooTRoulenns (6.124), Henonb3ys pasiolenne iHa ﬁecceﬂeﬂlij
(PYHKIIEH, HalfeM NOCTOSHHYIO COCTABJAILLYIO H amnamTyRy nepeo
rapMoHnku 0azoBoro TokKa:

. R, 7
v e (Re s ) 7% R
Ignoer = i €
230 -

1 By—i, - 610

Ha Re u R, (pnc.

L4 J
— &

; __ 0] 3 .
iguane = 240€ [{By), (6.126)
e Bc,—;YUmc-——OGOGHLQHHaH AMIJIHTYDa HANPAXAKEHHA BXOAHOMO CHT-
Haha-
0603113’4“3
Usty — Us ¢ moer Is —{ R
K, = - noecy 6 nocr e 3
4 P e Rs + Tl 6.127)

rae Usso M I5nocr o — COOTBETCTBEHHO HaNpsXKeHue Ka Nepexoile IMIT-
rep-6asa H 6430BBIil TOK KAacKafia NPH OTCYTCTBUK CHrHANa, U3 yp-Huil
(5.125) p (6.127) nceae npeoGpasoBaHHil NMOayqHM

LT fo B !
e Ky 1B~ Uy — 222§ R =
¢ !L 360 1_a+5(R5+1_3Q)]—
e _ fm_ - f R 1 Vg X
.,[5 Usgo— 2% R3+1\Rﬁ+l—j~)Je e d p (BY.,  (6.128)
Bpens ©0BGO3HAaUEHHE
. I . 3

A= .[E Usgy— 222~ R3+t(R6+I_R’ )] (6.129)

[ y4TH, UTO Yime=B. Raizem
A = A1, (Bye % ¢ —B. K, (6.130)

ql};[epenﬂmem yp-tne (6.126). C yueroM cooTroweHua {6.127) no-
AYUHM

Is uake = 26y e’ a0 ¢ Ka 11 (B.). (6.131)
Ucnonb3ya Bhipaxkends (6.121) w (6.130), namawem
i was A 4B Ke 1B
wme A+ %N L5 (6.132)

2(fgnocra +i) A !o(Bc) )

» CootHowenne (6.132) NpeAcTaBAAeT 3aBHCHMOCTL TiepBoil rapMo-
KIP'II BXOAHOI'O T0KA OT AMIJIHIYAbB CHTHAAZ (Ume WIH Bo=Y tme).
0 JaHHBIM T, 8, Mcnoab3ys cooTromeHde (3.8), HakgeM:

A +BKa LBy _ 1 _ B

A I, (Be) 3 A R? (6.133)
TaknuM 06pa3om, 3aBHCHMOCTD 6 maxe OT Be MOXKHO BHIPASUTHL TaK:
i waxe
———LMAE - = const
2{/6 nocr o -+ 1) Py (6.134)

BX
B yp-nusx (6.133) n (6.134) R, — BXORHOE COUPOTHB/EHHE Kac-

Kaga,
N III{F)HBeLLeHHoe K | xom wmarpyaku u ssasiomeeca ¢yHkuneii A’
c. M3 teopuu gerextupoBanns (cm. puc. 8.11) H3BeCTHO TaKiKe,

qTO 4]
i C‘[I?H HeKoTopoM s3maueknH A= (1=2) R, NpaKTHuECKH He 3aBU-
w0 BEJHUHHE! IPHAOKEHHOTC KO BXOAY Hanpsimenua. ClenosaTelb:

* 3 ] 1
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Tax rak

"y

A = y[E—Usgg— {070 i (Rot 2| =

= Y g nocro T &) (R6+ lfau) ’ (6]35) |

TO NpH 3aAaHHOM pPeKHMe TPaH3uCcTopa ([snmoero) MOMXKHO Tak n0zg
GpaTe sMeMeHTH UenH BHTaHHA (Rg R.), 4t0o Koa(PHIHeHT He.mﬂeﬁ,'
HbIX HCckawenHid Kackaga OyAeT GJAH30K K HYJAW:

R (1+2)
R 2 = .
6+1—'3 ¥ {{6 noer o -+ i)

{6, 136y -

Caenyer, oAHAKO, 3aMETHTD, YTO KacKal, 3JMeMeHThl CMEWEHHS Koro.
poro BHOpaHL B COOTBETCTBHH c ycaoedeM (6.136), nMeer nmskyy
pexumuyio cTabuabrocTs, B camos jene, npu y=~39 l/g; (l—a)

~0,03; J5 moer 030-10~%a (I, | ma); ix1 mxa &
Rs+ faa ~ (0,83 = 1,66) Ko, |

a npu Rg—>0 Ry~ (25-=-50) om. .

Temneparypras crabunusanns paGoded TOYKH TPaHSUCTOPA B pac-
CMaTpHBAEMOM cayYae MoxKeT OnTb ofecleyeHa TEPMOPE3HCTOPOM B
ero 0a3oBOi oenu {cM. pazd. 5.3.2). Ho Upr yka3zaHHOM MeTOn¢ cTa-
GUAH3aUUl PeXKUMHAS YCTO{HUHBOCTh YCHANWTEAA B YCNOBHAX pasdpo-
ca NapaMeTpoB TPAH3HCTOPOB OKa3biBAeTCA  HeAOCTATOMHOR. Paiy-
KaAbHOe pelleHHe — HCHONb30BaHUe cxembl phe. 6.86. B neii pess-
CTOpP B UEHH 3MKHTTEpa, BEIOPAHHEI H3 ycioBHa ofecneuendn tpebye-
MON pexHMHOH cTaOWAbHOCTH, pa3liedeH Ha jAse yacTd. [lpu 3TOM pe-
3RCTOP Rpy WIYHTHPYETCS KOHAGHCATOPOM TaKoit eMKOCTH, 4Tolul Hal-
pAKeHNe Ha HEM YCIeBAN0 CIeQHTb 38 H3MeHeHHeM Orufaioiied cri-
Hana. PesHcTop Ra IYHTHPYeTCs KodAeHcaTopoM OGOAbIIOA eMKOCTH
NPeACTABAAIOIMM KOPOTKOE 3aMblKaHHe IJIfi TOKOB HH3KOR 4acrtoTH.
[TockonbKy HeAWHellHble KCKaKEeHHs KacKaja CyIecTBeHHO 3aBicAT Of
BETEKTOPHOTO dhdekTa BO BXOAHOH 1enH, paboTa ycnantens puc. 6.80
oTan4sa oT paboThl ycuauteaa puc. 6.8a. JeHicTButenndo, Harpy3rd
gereKkTopa MO HH3KOfl yacToTe B cxeme pHc. 6.86 — peancTop Rei B 10
BpPeMs KaK Mo MNOCTOSIHHOMY TOKY €ro Harpyska — ofa pesscropd —
Ra{ H RSE' o

W3 teopun AeTeKTHPOBAHUA (¢M. ra. 8) H3BeCTHO, YTO AJA aH3KOY
4aCTOTH J€TeKTOp B cxeme puc. 6.86 MOKET GHITh sameHeH SKBHEY
AEHTHBIM JETEKTOPOM, HArPY3Ka KOTOPOTO paBHa Ry # B uend KO ‘

™ ] .
TOpore AelcTBYeT SKBHBAJICHTHHH HMCTOYHHK CMELICHHS, xapaKkrep! |
. PR R
3yeMblit BeJaUYHHON Amzf(A’, B,, .%2) |
n
Ror+ Ron p ’ = ord-
2 ol
Npu 1 anauerne A <A’ Tlpn 3aiautol

. 3HA’
BUIBHOCTH KacKaja (3afaHMoR BednutHe Ry --Rs), TpebyeMslX
232

opiAX Be {4me) ¥ pexuma paboThl N0 MOCTOSSHHOMY TOKY BhIGUpaeM
:,i . - +
L AHHAY Rs1 B COOTBeTCTBHH ¢ yp-uuem (8.27) rak, urobu A, =~

-2 H HEIHHeHMble HCKaMeHHA Obau Manbl.
’“Onpeﬂennm BEJAHYHHY KO3 (dHUMeHTa HeAUHERHOCTH Kackana

- 6.8a¢ nmadA AByx KpaBEHX B3Hayewmh A”:

) . Rs

pTOM CAhydae Aaxe npu OosblWux 3nauenusx B seawunna B.Ky
pe MpeBHINAET 1 ¥ yp-Hue (6.130) MOXKHO YHOPOCTHTb, pasJOKHB

- BCKE B CTeNeHHON PsA ¥ OrpAHHYNBASICHL ABYMS UJeHAMM Pas3/iomKe-

HHA:

—B. Ky 1 '
e =~ TER (6.137)
B K+ B K (1 + A)— A [[,{B) — 1]1=0. (6.138)

Pemenue yp-uHa (6.138) maer sHauenue

B.K,~ A [l (B) — 1} (6.139)

1p A
[Toacrapaas MOAYUEHHOE COCTHOHIeHHe B Bhipaxenue (6.132), nafl-
1eM

b6 make —_ i'j' ]o(Bc) Iy (Be) 6 140
2“6!:0(:1'.'{‘5) l‘i‘Al lo(Bc) ’ ( ’ )

Orkyaa opr A’=0 mnoayumm
{6 mae = Conist {5 (B,). (6.141}
Pazaaran /1(B:) B pﬁxé H OTPAHHYMBAACL ABYMS YASHAMH pasioixKe-
HHA 3§y {Be) = B; + —1—;—) 410 NpH Be=ll AONYCTHMO, NOACTABAAS

8 Bhpaxenue (6.141) Bmecto B¢ Besnuuny Bo(l+m cos Qf), onpene-
JHM 3HadeMye amnnmyn rapMoOBHMeCcKHX COCTABJAIOMIMX omﬁa:ou.teﬁ
;\IOHY-‘THPOBEIHHOFO CHTrHana.

AMIANTYAa RepBOH rapMOHRKHM DaBHa

LLYINE VA

2
AMIANTYAa BTOPOH TAapMOHMKM paBHa
Sms 3‘
3 0

QH“f;aﬂ AMONUTYAB FAPMOHHYECKHX COCTABARIOWMX HH3KOYACTOTHOTO
Gans 18, MOKHO HaliTh Koap@HUMEHT HeJHHENHEIX MCKaXKeHH{l Kac-
{npm pacuere K; Tperneli rapMOHHKON TpeHebperaem):

mB2 ,
K, = i . (6.142)

16(1 +%B§)
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 MIYRHY MaKCHMaJbHOH aMMAMTYAb BXOAMOrO CHTHANR, MPH Koo
Ko3(ppHULMeHT HeJARHeHRMX HCKaXKEHHN KacKaJla He NpeBslllaer -10[Iy.

Uz yp-Hus (6.142) ana 3ajaHHOro 3Ha4eRUs #1 MOXKHO Hality .{

CTHMON  BeJNYHHH '

_ K

. 4
B I m-— 2Ky "

\H“ -_—
0 V—3

OnpepennB MaKCHMaJgbHYIO BefH4HHY BXOAHOTO CHTHaJa (2eiior. ]

Byioliee aHauenne) mpy m=908, Ky=0,1, y=39 l/s

N 3
B _ 4:10 =15 mea.
1,41y 1,41-39-43 ’

2 A > L

PaccmatprdBaemblil cayyail XapaxkrtepeH JAns  Kackafics VBY
puc. 6,84, cTabuau3alia peRAMa KOTOPbix 00ECNeunBaeTCs PesuTopa.
MA B Leusx 3Murrepa # 06asbl

Mpu Be=<1, a snaunt, H BcKg=<I1 moXHO HCTIOAB30OBATE A4 aka-

An3a BHpawesna (6.139) u (6.140). M3 yp-uua (6.140) npn 4>
U4 Be=1 umeem '

{6 wane = const —;ﬁ%:;— . (6.144) AI.
Pasnaras dyikmo 222 5 pan, noayunm
14 (Be)
Be B
1 (B) . 2 6
1o(B) B2
1+ i
wat fpu Be<! . i B

: 3 ' ? 3
h (B :__(&+i)(, ke ):"B_c,_fc_ |
14(Be) 2 | 16 4

Moctynaa aragoruudo chayyamp 1, Hahagwm:
AMIAMTYOA Depsoii FapMOHHKH paBHA

mBy (1 _ 3 Bg) .
2 8
aMUAMTYRA BTODOf TAapMOHHKH pasHa
3”]3
| = %
OTKyRa \
K, = 3m By 6.143)

3
16(1—?33) | 5
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(6. 143)'}

I Y Y e e Lol St A L SR DAt bl R B HE bl i R e Ao A A U R
ﬁ ——
4 K
B L K

MakcHMa/MbHOE AEACTBYIOLIEE 3HAUEHHE BXOAHOTO CHTHAJMA B CNy-
qae 2 npy m=08, K;=0,1 paswo 12 ms. Takum oGpaszoM, Kosddu-
jqHenT HENHHEHHBLIX nucxaxednft ¥YBY pgocTHraer MUHMMAJALHON BEJH-
qEbl [IPH ONpEJe/ieHHBIX 3HAUSHWSIX 3/IeMEHTOB Heny nutadusa. On-
uMAJBHBLL PEXHM paloThl KacKalia XapaKTepHayercss —BeJnunHOl
A(A L )= (1-+2). TIpa (1+2) <TA'(A,,, ) < (1--2) koapduuuenT He-
quHellHBIX HCKAMKEHWH YCHJIHTeNIs pacrer.

Ungne

Wnacro*i}
7

A48

/

-

; /
/

Z] s
/ e
o

== ]

s
- -
\ T =

&t 85 « 40 15 20 25 30 35 40 8

™

15 ware

Puc. 69. 3usscumoctys —————
2(76 nocero +1)

OT mapamerpos B, u A’

£5 maxe
i 2(ls n i
T(E'Hyp:;élﬂllel}{'SHa'-leHHﬁX A’, a Ha puc. 6.10—-('n0.1‘:?§'rqoeﬁm)::e no Me-
'aCKana;{ OpAHHAT KpuBbIE KO(PQHIKEHTa He/MHKEHHBIX WCKaXeHHN

| OCKOHS’YHKHHH 0T Be npu pasiauuHbIX sHaveHusx A” u m=08,
Wl HCK,KY B [POBEJCHEOM aHaJsH3e MNpPeanosarafiock, uro HemH-
4XeHHs CO3TATCA BXOTHON LENbIO YCHIHTENH, TO OYEBHI-

Ha pnc. 6.9 npenciasielbl 3aBMCHEMOCTH or Be
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