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LLlymoBOou mocCT

ANSl BbICOKOYACTOTHbIX USMEpPEeHNNn

B Hacmosiweli cmambe onucaHa KOHCMPYKUUS 8bICOKOYacmomH{o20 Mocma, umaemMoz20o Om 2eHepamopa wymo-
8020 cueHana. lhHdukamopom b6anaHca criy>xum paduonpueMHUK, HaCmMpPOEeHHbIU Ha Yacmomy uamepeHus. Kpome
moeo, 8 cmamabe U3rioXeHa MemooOuKa ucrbimaHul, ModepHU3auyuU U Karubposku Mocma, a makxe HeKomopbie
€riocobbl UsMepeHUs napamempos aHMeHH U JIUHUL nepedaqu.

ymoBorn BY mocT aBnsietca ogHuM 13 Havbonee no-
Ne3HbIX N3MepUTENbHBLIX NPMOOPOB Arst BbICOKOYACTOT-
HbIX M3mMepeHui. py MOMOLLM 3TOr0 HECINOXHOTo 1
Hegopororo Npudopa MOXHO U3MEepSTb NOSHOEe, aKTUBHOE U KOM-
MNrekcHoe CONpPOTUBIIEHNE aHTEHHbI, XapaKTepUCTUYECKOe ComMpo-
TUBIIEHUE Y NOTEPU B KOAKCUaNbHOM Kaberne, a Takke NnosiHoe Co-
NPOTUBINEHNE NOOLIX Liener Ha pa3nnyHbiX paboumx YacToTax.
3HaHue MofHOro ConpoTUBMEHUST aHTEHHbI obecnevnBaeT
nyyllee cornacoBaHue, YeM 3TOro yaaeTcs 4oOUTbCs npu Uc-
nonb3oBaHun nameputens KCB. 3Hasi 3aBUCMMOCTb MOSHOIO
COMPOTMBIEHUS aHTEHHbI OT YacTOTbl, MOXXHO paccyMTaTb CO-
rnacyollee yCTPonCTBO AN paboThl B HY>KHOM JuanasoHe.

HecmoTps Ha nosiBneHne B nocrnegHee BpeMsi MHOTOUYUCTIEH-
HbIX LM POBbLIX NPUBOPOB C HENOCPEACTBEHHLIM OTCHETOM, CTa-
pbit 4OGPBIN cbanaHCMpoBaHHbIN BY MOCT He yTpatun cBomx
nosuuun. Hegoporne namepuTenu KOMMMEKCHbIX NapameTpoB
Harpysku, Kak npasurno, paboTatoT Ha ofHow 4vacToTe. [laHo-
pamHble namepuTenu — Becbma goporu. U te, n gpyrme moryt
[aBaTb crny4vaniHble owmnbku Npyu NPoBeAEHUN U3MEPEHMUI, KO-
Topble 0OHapyXaTcs CMLLKOM No3aHO (Hanpumep, Koraa oTpe-
3aH 1 YNoXeH 22-MeTPOBbIA KyCOK KOakcuarbHOro kaberns sme-
cTo 23,5-MeTpoBoro).

PasymeeTtcs, wymoBor BY mocT He nuiLeH HegocTaTtkoB. Tou-
HOCTb M3MEPEHMI C ero NOMOLLbI0 HeBbICOka. OBbLIYHO OHa Co-
ctaenser 3...5%. B onucaHusax npouenypbl TO4YHOM KanMbpos-
K/ LUKanbl peakTUBHOIO COMPOTUBMEHUS LUYMOBOro MOCTa
3aMeTHbl Cepbe3Hble HecooTBeTCcTBMA. M, HakoHel, 06bIYHO
npegnonaraeTcs, YTo NofiHoe COnPOTUBMEHNE aHTEeHHbI JOIK-
HO ObITb N3MEPEHO UMM HEMOCPEACTBEHHO Ha aHTEHHe, UMK Ha
KOHLIe KOaKcuanbHOro kabensi, ArnvMHa KOTOpOro KpatHa noro-
BMHE ONMHBI BOMHbI Ha paboyelt yactoTe. MNpumeHsTb kabenb
TaKoW ANVHbI JOBOMbHO HeyA06HO, HO Aaxe kabenb “npaBunb-
HOW” ANMHbI MOXET BHOCUTb CYLLIECTBEHHbIE OLUMOKM B NpoLiecc
namepeHus. B nyywem cnyyae, ncnonb3ys Takom kabenb, MOX-
HO MOMy4UTb TOYHbIE pe3ynbTaThl TOMbKO Ha OAHOW YacToTe.
OpHako cyuiecTByeT cnocob yyeta BMMSHUS NIMHUM Nepegayu
Ha pesynbraT U3MepeHUiA, KOTopbI 1 ByaeT onucaH Hxe.

KOHCprKLIMFI LyMOoBOro mocta

Brnok-cxema LLyMOBOro mocTta nokasaHa Ha puc. 1. OH cocTouT
N3 UCTOYHMKA LLYMa, KOTOPbIV MOXET ObITb JONOMHEH ammnnTya-
HbIM MOZYNATOPOM, M CamMOro Mocrta. Harpyska ¢ HeM3BeCTHbIM
UMMEeAaHCOM MOAKIOYAETCS K pasbemy “Zx”. NpueMHMK, Noakmto-
Yaembln K pazbemy “RX”, ucnonb3yeTca B Ka4ecTBe Hyrb-MHAMKa-
Topa mocTta. MocT cbanaHcypoBaH, Korga nosiHoe ConpoTvBIe-
HME ero BEepXHero nreva paBHSAETCH MOMHOMY COMPOTUBIEHUIO
HkHero nneya. banaHca gocTuratoT, Bpallas nepeMeHHbIA pe-
3uctop (Rv) n koHaeHcaTtop (Cv) 4o nonyyYeHnst MUHMMYMa CUrHa-
na Ha BbIxofde npuemHuka. MiamepeHue nmneaaHca Npov3BoauT-
CS Ha YacToTe HaCTPOWKM NpueMHuKa. Ecrnv curHan reHepatopa
LLUyMa NpoMOoAynuMpoBaH no
amMnnuTyae, TO 1 MPUEMHUK
DOMMKEH UCMONb30BaThCA B
Zx pexvme npuemMa CurHanos
C aMnnUTYAHOW MOZyNALM-
e (AM). inst npyema Hemo-
OYNMPOBaHHOTO LLIYMOBOIO
CurHama MOXHO MCromnb30-
BaTb pexum “tenerpad”
(CW) nnu “ogHononocHasi
moaynsaums” (SSB).
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Puc. 1. Cxema BbICOKOYACTOTHOMO
LLYMOBOrO MocTa

MpenctaBMM MMNeaaHc paaMoyacTOTHOM Lenu B BUAe noc-
NefoBaTenbHOr0 COeAUHEHUS akTUBHOMO COMPOTUBIEHNST R u
peakTuBHoOro X:

Z=R+jX. [1]
MocT 6ynet cbanaHcmMpoBaH, ecnu
Rx=Rv-Rc [2]
"
Xx = Xv — Xc, [3]

rae Rx n Xx — COOTBETCTBEHHO aKTMBHAA M peakTUBHasi CO-
CTaBnsoLINe HEN3BECTHOIO MMnedaHca. Xv u Xc — peakTuB-
Hble COMPOTMBINEHMST KOHAEHCATOPOB MOCTA.

MpoBepka TOYHOCTU LUIYMOBOIO MOCTa

[ina NnpoBepKn TOYHOCTW LLIYMOBOFO MOCTa CriegyeT UCMofb-
30BaTb KAYE€CTBEHHYH KOPOTKO3aMKHYTYIO 3TarOHHYHO Harpy3ky
W 9TanoHHbIe Harpy3kn C M3BECTHLIM MOCTOSIHHBIM COMPOTUBIe-
HueMm. Harpyska c nepeMeHHbIM CONpPOTUBIIEHNEM UCMOMb3YeT-
Cs AN N3MepeHns noTepb B KoakcuanbHoM kaberne.

OTanoHHas Harpyska npeacraBnseT cobol 6e3MHAYKTUBHBIV
pe3ncTop, pa3MeLLeHHbIN BHYTPU KabenbHOW BUMKK pasbema,
COOTBETCTBYIOLLErO TOMY, KOTOPbIN MPUMEHEH ANA MOAKIoYe-
HUS Ko Bxogy “Zx” mocTa. [1pu N3rotoBrneHnm aTux Harpy3ok crne-
AyeT MMHMMU3NPOoBaThb Napa3vTHble addekTol. B kavecTse no-
CTOSIHHBIX MOAOWAYT KOMMO3WTHbIE YrNepoaucTblie pe3ncTopbl
MoLHocTbo 0,125...0,25 BT. MNoTeHunomeTp B Harpyske c ne-
peMEHHbIM CONPOTUBMEHNEM — MUHWUATIOPHbIN NOACTPOEYHbIV
pesucTtop conpoTtusrieHnem 100 Om.

Mpu kanMbpoBKe LLYMOBOro MOCTa AaHHblE U3MEPEHUN He
AOIMKHbBI U3BMEHATLCA NPU 3MEHEHMM YacToTbl. OfHaKOo OnbIT
paboTbl C HECKOMBKUMU MPOMBILUMAEHHBIMU LYMOBBIMW MOC-
Tamu nokasar, YTO M3MEePEHHblE C UX NMOMOLLbIO BENINYUHBI
aKTMBHOIO MW PeakTUBHOIO CONPOTUBIEHNS 3aBMCAT OT Ya-
CTOThI, W, CriegoBaTenbHO, Takne N3MepeHnst He BNonHe 4ocC-
ToBepHbl. [1ng npoBedeHns KanubpoBkn BxOA MpUeMHMKa
nogknto4vatoT K pasbemy “RX” MmocTa, pasbem “Zx” 3aMblkaloT
HaKopoTKO. [pUeMHUK HacTpamBalT Ha HWXHIOW paboyyio
YacToTy u gobusatoTca banaHca MocTa, Bpalias nepemeH-
Hble Pe3ncTop M KOHAeHcaTop 40 NPonaAaHuns LYMOBOIO CUr-
Hana Ha Bbixoge npuemMHuka. Ecrnm moct otkanubpoBaH, Lwka-
Nbl aKTUBHOrO W peakTUBHOIO COMPOTUBIEHUN LOMXKHbI
nokasbiBaTb 0 Om.

Mo poctmwkeHun GanaHca mocTa 4acToTy NPUEMHUKA yBenu-
YMBaIOT HA HECKOMbLKO MerarepL, U NOBTOPSOT n3aMepeHue. lo-
Ka3aHus Ha aKTMBHOW M peakTMBHOW LUKanax He AOMKHbI 3Me-
HUTbCSA. OTY Xe npoLeaypy NOBTOPSAT U Ha BepxHeln paboyen
YacTote mocTa. Mocne atoro mocT ¢ Harpy3kamu 50 Om 1 180 Om
NPOBEPSIIOT Ha YaCTOTe Ha HECKOMNbKO Merarepl, BbllLe HUKHEN
yacToTbl MocTa. C aTMMK Harpy3kamu OH AOIKEH nokasaTtb CO-
OTBETCTBYylOLLEE aKTMBHOE conpoTueneHue (50 nnm 180 Om) n
HyneBoe peakTVBHOE COMPOTUBIIEHME.

Pe3ncTuBHbIE Harpy3kuM MOryT UMETb HEGOMbLLIOE OTpULaTENb-
HOe peaKkTMBHOE COMPOTMBIEHNEe Ha Bonee BbICOKUX YacToTax,
onpeaensieMoe eMKOCTbI0 pasbema (okono 5 nd ana CP-50-73).
Ha yactore 30 MI'y peakTvBHbIE CONPOTUBIIEHNS CAaMOAENbHbIX
Harpy3ok 6yayT umeTb 3Ha4eHus okono —2 Om anst 50-oMHol n
—30 Om anst 180-0MHOM Harpy3ok COOTBETCTBEHHO. [py 3aMKHY-
TOM HaKOpOTKO pasbeme “Zx” peakTMBHOE COMPOTUBMEHWE J0M-
)KHO OocTaBaTbCs HyneBblM B paboyem guanasoHe yvacToT. Ha
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HWXHMX YacTOTax peakTMBHOE COMPOTUBMEHUE Harpy3ok 50 u
180 OM He A0MKHO M3MEHSTLCS.

Ecnn n3rotToBneHH:IN LLYMOBOW MOCT 3TW NPOBEPKM BblAep-
)Kan, 3Ha4muT, OH UMEET XOPOLLYH KOHCTPYKLIMIO, U €r0 MOAEPHM-
3auus B ganbHenem He notpebyetcs.

ynyql.uel-me XapaKTepucTukK WlymoBoro Mocrta

CxemMa MogepHU3MPOBAHHOIO LLYMOBOIO MOCTa rnokasaHa Ha
puc. 2. [MaBHasi NpU4nHa YacTOTHOW 3aBMCUMOCTM €ro Hyns —
KOHCTpYKUMst TpaHcdopmaTopa T1. B 6onbwmHcTBe BY MocToB
€ro HamaTbIBaloT TPEMSI CKPYYEHHbIMW NPOBOAAMM Ha KOrbLie
n3 cheppuTta unn kapboHUNBHOIO xenesa. Takas KOHCTPYKLMS
ABMAETCS MPUYMHON caBura asbl BO BTOPMYHBIX OOMOTKax
TpaHcgopMaTopa Ha BbICOKMX YacToTax, YTO W ABMSIETCS Npu-
YMHON M3MEHEHUS pe3yrnbTaToB M3MEPEHMI NPU U3MEHEHUN
YyacToTbl. B HEKOTOpbIX TpaHCdopMaTopax NCnonb3yT cepaey-
HUK C HA3KOWM MarHUTHOWM NPOHULLaEMOCTbIO, HeAOCTaTO4HOM A4S
paboTbl MOCTa Ha HU3KUX YacToTax.

O6e 3T NpobnemMbl MOryT ObiTb peLleHbl, eCn NMPUMEHUTb
heppuTOBbLIN CEPAEYHMK C ABYMS OTBEPCTUAMU A1 HAMOTKM,
Kak nokasaHo Ha pwuc. 3. TpaHccopmMaTopoM C TakMM cepaey-
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Puc. 2. Cxema mMoaepH13NpoBaHHOTO LLYMOBOrO MOCTa

navano 1 Havano 2
cpenHss
TOuKa

koweu 1 KoHeL, 2

HUKOM HeoGX0AUMO 3a-
MEHUTb TpaHcdopma-
TOp C TopouaanbHbIM
cepAeyHMKoOM MocCTa.
XopoLuo 3apekomeHao-
Banu cebs cdeppuTo-
Bble CEpPAEYHUKM, Npu-

cepaeyHuK

Hawano 1[— oHel 2
77777777 MeHABLUMEeCA B CTapblX
i cpeanHss
EKO KOMHAaTHbIX TeneBu3n-
] OHHbIX @HTEHHax; ux
korel 1 Havano 2

crepyet CKneutb BMe-
cte no 2-3 wrykun. O6-
MOTKY BbINOSHSIOT NPO-
BOAOM MaKCUMMaIbHO
BO3MOXHOTF0 AnameT-
pa, CTPEMSICb 3aMnoSIHUTL BCE CEYEHNE OTBEPCTUS NONYYEHHOro
cepaeyHuKa.

Puc. 3. SnekTpuyeckas cxema n
KOHCTpyKumMa BY TpaHcdopmaTopa

I'Iapa3v|T|-|aﬂ €MKOCTb

[Mapa3uTHas eMKOCTb B Mnre4ve, rae yCTaHOBIEH MepemMeH-
HbIl pe3ncTop MocTa, borbLue, YeM B Nrieve C HEU3BECTHOW pe-
aKTMBHOCTbBI, MOCKOMbKY MapasvTHas eMKOCTb NMepeMeHHOro
pe3nctopa Rv cpaBHUTENBHO BbICOKa. OTa eMKOCTb 0603Have-

Ha Ha puc. 2 kak Cp.

100 o o - BnnsHme Cp npoue
BCcero obHapyxutb, uc-
° nonb3ys Harpysky
180 Om. Heobxogumo
NOAKIIOYNTL €€ K pasbe-

My “ZX”, HaCTpouTb Npu-
e x X" " €MHWK Ha CaMyH0 HU3KYHO
pabouyyto YacToTy MocTa
% 1 cbanaHcupoBaTb MOCT.
X peaxmeroe conporuanerive Mocne aToro oMmeTpom
M3MEpPSIOT CONpoTUBIe-
HWE NEepPEMEHHOro pesu-

50

smepenisii

MMNEAaHC X

Om %

-100

29
27 8 Yacrora Mly

O aKkTUeHOE conpoTHBneHUe

Puc. 4. AKTBHOE U peaKkTMBHOE

ctopa MocTa. Ecnu oHo 6onbLue, Yem COMpOTUBIIEHWE Harpys-
K 180 Om nntoc conpoTmeneHue pesmctopa Rs, To B perynupy-
€MOM Nrie4ye MocTa MMEeeTCs napasuTHas eMKocTb. BenununHa
napasmTHOM eMKOCTM MOXeT BbITb paccuntaHa no dopmyrne:
_Ry -1), [4]
R +R¢

rae Rl — conpotueneHne Harpy3ku (B gaHHOM cny4dae 180 Om);
Rv — conpoTtuBneHve nepemeHHoro pesucrtopa; Cs — nocrne-
JoBaTenbHasi EMKOCTb.

OTy nNapasuTHY0 EMKOCTb MOXHO CKOMMEHCMPOBATb, ECNA
BKIMOYUTb AOMNOMHUTENbHbIN NepeMeHHbIn koHgeHcatop (C1 Ha
puc. 2) B Nne4o MocTa C HEM3BECTHOW peaKTMBHOCTbI. [And
nogbopa eMKOCTW 3TOro KOHZEHcaTopa C NMOMOLLLI0 OMMETPa
HaZl0 yCTaHOBUTb CONPOTUBIEHNE NEPEMEHHOrO pe3nctopa Rv
paBHbIM CONPOTMBIIEHNO Harpy3ku 180 Om nnoc conpoTmBene-
Hue pe3uctopa Rs (Takke nsmepeHHoe oMmMeTpom). 3atem cne-
ayet yctaHoBuTb “0” Ha LWKane nepeMeHHOro koHaeHcaTopa Mo-
cTa n nogbvpartb (perynmpoBaTtb) EMKOCTb KOMMEHCALMOHHOIO
KoHAeHcaTopa Ao nony4deHunst 6anaHca mocta. HanomHum, 4to
nonbop KoHAaeHcaTopa HeobxoaAMMO MPOM3BOAUTL Ha HU3LLIEN
paboyen YactoTe MOCTa, YTOObl YMEHbLUUTb ero pa3banaHcu-
POBKY M3-3a NapasnTHOM MHOYKTUBHOCTU (CM. HWxe). Tunosoe
3HayeHme eMKOCTM 3TOoro KoHaeHcaTopa cocTtasnseT 5...10 nd.

Cp = Cs(

Mapa3nTHaa UHRYKTUBHOCTb

BTopoi HexenatenbHbI 3hdEKT BbI3bIBAETCA Napas3vTHOMN
MHOYKTUBHOCTLIO NepeMeHHoro pesuctopa (Lp Ha puc. 3). O6-
HapYXWTb €€ BIMSIHUE MOXHO 3aMKHYB pasbeM “ZX” u namepss
peakTMBHOE COMPOTUBIIEHME HA CaMOW HWU3KOW U CaMOoW BbICO-
Ko paboyen yactote MocTa, KOTopoe B 060MX Criyyasx JOMmK-
HO ObITb OAMHaKOBbLIM. Ecnu npu yBenMyeHnn 4actoTbl peak-
TUBHOE COMPOTMBIIEHNE YMEHbLUAETCS, 3HAYUT, NEPEMEHHbIN
pesncTop MMEeeT NapasnTHY MHAYKTUBHOCTb, U KOMMEHcaum-
OHHYIO MHOYKTMBHOCTbL CrieayeT BKIOYUTL B M40 C HEM3BECT-
HbIM MMnegaHcoM. Ecnu peakTnBHOE conpoTUBNEHUNE C yBEMNW-
YEHMEeM YacTOoTbl yBeNMUYMBAETCs, TO AOMOMHUTENbHAs
WHOYKTUBHOCTb HaxoAWTCs B Mrieye C HEU3BECTHLIM UmneaaH-
COM, 1 KOMMEHCALMOHHYO MHOYKTUBHOCTb HEOOGXOOUMO BKIHO-
YNTb B M40 C NEPEMEHHBIM PE3NCTOPOM.

MapasutHas MHAYKTUBHOCTb 06bIYHO MMEET BEMNMUYMHY Nops-
Ka HECKOmMbKMX OeCATbIX HaHOreHpW, YTO AAET MOrpeLLHOCTb B
Heckonbko oM Ha yactote 30 MIy. 3Ta MHAYKTUBHOCTb KOM-
neHcupyeTcsl YCTaHOBKOW OOHOro BMTKA NMpoBoga AMUHOW
25...50 MM, yCTaHOBMNEHHOIO B HYXXHOM nneye mocta. Pa3mep
1 chbopmMy 3TOro BUTKA M3MEHSAIOT A0 TEX Nop, MOKa peakTuBHasA
cocTaBnsllasi He CTaHeT MOCTOSIHHOW BO BCEM AmanasoHe
pabouunx yactot mocta. O6bIYHO OAUH BUTOK MPOBOAA ANaMET-
pom 1...1,5 MM 1 grimHon 30 MM, BKITHOUYEHHBIN B NS1IEYO C HEU3-
BECTHOWN PeaKTUBHOCTLIO, NO3BOSSET PELLUTL 3TY Npobnemy.

I'Ipe.qenbl U3mMepeHunsa peaktTuBHOCTHU

Mpenenbl U3aMepeHusi peakTMBHOCTYM LLIYMOBLIM MOCTOM Of-
penensoTcs B OCHOBHOM paboyei 4acToTon, BENUYUMHON eMKO-
CTK nocrnegoBaTenbHO BKIOYEHHOro koHaeHcaTopa (C4C5 Ha
puc. 2) n COOTHOLUEHMEM MaKCMMarnbHOW U MUHUMAanbHOW eM-
KOCTW nepemeHHoro koHaeHcatopa (Cv Ha puc. 1).

OnpepennTb Ananas3oH N3MepseMbIX PEaKTUBHbBIX COMPOTUB-
TNIEHUIA LLYMOBOrO MOCTa MOXHO MCX0AS M3 MaKCUMaribHOW Be-
nnunHbl KCB, nsmepsiemoro moctom. BriornHe peanbHo AobuTbes
ananasoHa 3HadeHu namepsiemoro KCB go 5:1 npw Harpyske
50 Om 1 makcumanbHou YactoTte 30 MIy. [1nsa aTtoro MocT Aon-
KEH N3MepPsSITb akTUBHOE conpoTumereHune ot 5 go 250 Om un pe-
akTMBHOe conpoTuereHune ot —120 go +120 Om. Ha vacrtote
10 MINy aTO 9KBMBaNEeHTHO Auana3oHy peakTUBHbIX COMpPOTUB-
nenun ot =360 go +360 Om. DTOT AMana3oH N3MepPeHnn nNpak-
TUYECKM AOCTVXKMM B KOHCTPYKLMW, MOKA3aHHOM Ha puc. 2. [una-
NasoHbl U3MEPEHNSI aKTUBHOIO 1 PEAKTUBHOIO COMPOTUBIIEHUIA
Ha vacToTte 10 My nocne mogepHu3auumn coctaensoTt ot 0 oo
220 Om m ot =400 go +230 OM cooTBETCTBEHHO. [orpelHocTb
namepeHun — +5 Om (T. e. 10% nmnegaHca).

KongeHcatop emkocTbio 20 nd, NogkntoveHHbIA napanserns-
Ho C2, orpaHnyMBaeT AuanasoH nsmeHeHunst emkoctn C2. Mepe-
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Krnovarerb XL/XC cMellaeT npenen namepeHnsa peaktTnBHoro co-
npoTmeneHna B CTOPOHY €MKOCTHOIro Uinn MHOYKTUBHOIO conpo-
TMBNeHus. Touka HyNneBoro peaktMBHOro conpoTuBneHna nony-
YyaeTcsi BONM3m MakCMMarbHOWM UM MUHUMAarbHoOM emkocTh C2.

KannbpoBka

TOYHOCTb MOCTOBBIX M3MEPEHUIN HAaNPsSMYIo 3aBUCUT OT TLUa-
TenbHOCTW kKanubposkn. KanmbpoBska Lukarbl akTMBHOTO COMNpo-
TUBMNEHWs HenocpeacTBeHHas. YTobbl nponssecTy kanmbpos-
KY, HY>XHO HaCTPOWUTb NPUEMHUK Ha YacTOTy, HanpUMep, OKOMO
10 MT'u, 3akopoTnTb pa3beM “Zx” n cbanaHcupoBaTb MOCT. [1o-
NYYNTCS TOYKa aKTUBHOIO HYIIEBOrO CONPOTUBIIEHUSI.

OcTanbHyto 4acTb LKasbl aKTUBHOMO COMNPOTUBIEHUS Kanmo-
pYyIOT, UCMONb3ys OMMeTp, obecnevmBaloWmin Heobxoaumyto
TOYHOCTb M3MEPEHUI, M U3MEePSISt UM CONPOTUBIIEHNE NEPEMEH-
Horo pe3nctopa R2, a 3atem oTMevas 3HayYeHVne N3MepeHHOro
COMpOTMBNEHMSA Ha LWwKane ¢ warom 5...10 Om.

KannbpoBka Lwkanbl peakTMBHOIO CONPOTUBIIEHNS 3aBUCUT
OT TOrO, KaK Bbl XOTUTE CHYMTbIBATL PEaKTUBHOE CONPOTMBIIEHNE
mocTa. bonbWNHCTBO ony6rnMkoBaHHbIX METOAOB KannbpoBku
obecneunBaloT UsMepeHne peakTUBHOIO COMPOTUBIIEHNS B €4M-
Huuax emkoctn. OgHako NpefcTaBnsAeT UHTepec MeTod Kanub-
POBKW LLKanbl peakTUBHOCTW B €4MHMLAX COMPOTUBIIEHNS Ha
yactote 10 MI'y. NpenmyLLecTBO 3TOr0 METOAA COCTOUT B TOM,
YTO OH AaeT pesysbTaTt B TeX e4nHULaXx, KOTOpble N MHTEPECYIOT
Hac npy usamepeHun nmnegaHca. CHMTaHHOE Co LKanbl 3Have-
HWe Nnerko nepecuynTaTtb, ECNM YacToTa U3MEPEHNIN OTNINYaeTCH
ot 10 Ml'y, no cpopmyne:

10
Xx(t) = Xx(10) > [5]

rae f — yactota B MI'y; Xx(10) — HensBecTHOe peakTUBHOE
conpoTtueneHne Ha Yactote 10 MIy,.

[nst KanMBpPOBKYM LLKanbl peakTMBHOIO CONPOTMBIEHWS NoTpe-
OyeTcs KycOK KoakcuanbHOro kabensi, KOTopbI MOCYXUT ero
aTanoHom. (PeakTMBHOE COMPOTMBMEHNE KycKa KOPOTKO3aMK-
HYTOrO KOoakcuarnbHOro kabens ¢ HU3KMMU NOTEPSIMU 3aBUCUT
TOMbKO OT YACTOTbl U3MEPEHUS], ANMUHBLI U XapaKTEPUCTUYECKO-
ro BOITHOBOrO COnpoTuBreHus kabens). CnegyeT ncnonb3oBaTb
kabernb 4OCTaTOYHO BbICOKOrO kKavecTBa, Hanpumep, PK50-9-12
unu mmnopTHeln RG-8. Ero ctonmocTb onpaBaaHa BbICOKOW
[OCTOBEPHOCTBIO M TOYHOCTBIO MOCNEAYOLUMX U3MEPEHWNA.

Hwxe npuBegeHa nocnegoBaTenbHOCTb AEWCTBUIA Npoueay-
pbl KanNMBPOBKM LLKaNbl pEaKTUBHOIO CONPOTUBMNEHNS:

1. OrtpesaTb KycOK KOakcuanbHOro kabens AnVMHOW YyTb
6onblue 1/4 AnvHbI BOMHbI (C y4eTOM Ko3hpurLmMeHTa ykopode-
HUs1). Ha O4MH 13 KOHLLOB OTpe3Ka YCTaHOBUTL pa3beM s ero
NOAKMYEeHUs K Bxody “Zx”, a ApYyron KOHeL, OCTaBUTb HE3aMK-
HyTbIM. OTOT Kabenb GyaeT MCNoNb30BaTbCA Kak 3TanoH Ang
KanMbpoBKM LLKanbl peaKkTUBHOIO CONPOTUBIIEHUS.

2. 3aMKHyTb HaKOpPOTKO pasbeM “Zx” LUYMOBOrO MOCTa U
HacTpouTb NpMeMHUK Ha 4vactoTy 10 MIy. CbanaHcupoBaTtb
LLYMOBOW MoOCT. [locne 3Toro pyyky peakTyBHOIO ConpoTusne-
HWSI He TporaTb.

3. lMoakniounTb KanuMbpoBOYHLIN Kabenb Kk rHesgy “Zx”.
C6anaHcupoBaTb MOCT, epecTpanBast TONbKO YacToTy Npuem-
HMKa ¥ BpaLlas nepeMeHHbI pe3uctop. Nocne okoHyaHus ba-
NaHCUPOBKM YacToTa HAaCTPOMKM NMPUEMHUKA A0IMKHA ObITb HUKE
10 MlMu. Ecnu oHa Bbiwe 10 MU, 3TO 3HAUUT, YTO OTPE3aH CrULL-
KOM KOpOTKuiA Kabenb, n Heobxogumo GyaeT NoAroToBUTb HO-
BblIli, 6onee ANVHHbLIA OTPE3OK.

4. TlocTeneHHO yKopa4mBaTb KoakcuarnbHbI kabenb, noka
GanaHc MocTa He ByaeT yCTaHOBMEH TOYHO Ha YactoTe 10 MIy,
BpaLLias TONbKO NEePEMEHHbIV PE3UCTOP CO LUKamNoWn akTMBHOIO
CconpoTMBneHUs. 3aTeM COEAMHUTb LIeHTParbHY0 Xuny ¢ on-
NeTKoM Ha KoHue kabens. Heobxogumo ybeamTbes, YTO MOCT
GanaHcupyetcst Ha yacTtote 20 ML Npu yCTaHOBKE LUKarbl pe-
aKTUBHOrO COnpoTHBReHus Ha 0 (ans 3Tow YacToTbl OTPE30oK Oy-
OeT NonyBOSHOBBIM).

5. Tenepb Wkana peakTMBHOIO COMPOTUBIIEHMS rOTOBa K
Kanubposke. PeakTnBHOE COMPOTUBIEHME KOAKCMArbHOIO Ka-
6ens, npuBegeHHoe Kk 10 My, MoxeT ObITb paccyMTaHo no

cdopmyrne:

f f
Xit10) =Ro 0 tg(2m 40), 6]
rae Xj(10) — peakTnBHOe conpoTuereHne kabensa Ha 10 MIy;
R, — xapakTepuctudeckoe COMNpOTMBMEHNE KOaKCUarbHOro
kabens; f — vyactota B MI'LL.

Onsa RG-8M, Hanpumep, R, coctasnset 52,5 Owm.

Owwmbka npu pacdeTe no dopmyne [6] coctaenseT meHee 5%
ons conpotmerieHun meHee 500 Om npu ycrosum, YTo NoTepu B
usmepuTensHoM kabere He npesbiwatoT 0,2 Ab. 3Ta owwmbka cTa-
HOBUTCS CYLLEECTBEHHO MEHbLLIE NPU MEHBLUNX PEAKTUBHBLIX COMpPO-
TuBnNeHusx (okono 2% ansa 300 Om npu notepsx 0,2 Ab B kabene).

6. HacTpouTb NpMeMHUK Ha COOTBETCTBYHOLLIYIO YacTOTY Ans
HY>KHOTO PEeaKTUBHOIO COMPOTUBIEHNS (PaccYUTaHHOrO No dop-
myne [6]). C6anaHcnpoBaTb MOCT, UCMOMNb3yA PErynsaTopbl ak-
TMBHOTO M pPeaKkTUBHOro conpoTuerneHni. OTMETUTb Ha LiKane
peakTMBHOE conpoTuBneHue. NMoBTOpUTL 3Ty NpoLeaypy, noka
BCE HYXHbl€ 3Ha4YeHVs PeakTMBHOTO CONPOTUBIEHNS He OyayT
OTMeYeHbI Ha LKane. 3HayeHne aKTUBHOTO CONMPOTUBIEHNS, He-
obxoanmoe Anst 6anaHCUpPOBKU MOCTa BO BpeMsi 3Tow Kanuo-
POBKK, MOXeET 6bITb 6onee 100 Om npu GonNbLUNX 3HAYEHMAX
peaKkTMBHOMO COMPOTUBMEHNS.

OT0T MeToA kKanMbpoBKM HAaMHOro Gornee TOYeH, Yem MeTop Nof-
KIOYEHMS KOHOEHCATOPOB MOCTOAHHOM EMKOCTU K pasbemy “Zx”.

M3mepeHune napameTpoB KoakcuanbLHoro kabens
C NOMOLYbLIO0 LUYMOBOFO MOCTa

K Hanbonee BaxHbIM xapakTepuctukam kabensi otHocuTCA
BHOCUMOE 3aTyxaHue 1 xapakTepucTmyeckoe (BONHOBOE) COnpo-
TuBnexHne. OgHako, ecnu LWymMOBOW MOCT MUCNOMb3oBaTh ANA
N3MepeHns MmnedaHca aHTeHHbl, Takke HeobXxoanMo TOYHO
OnpefenuTb U SNEeKTPUYECKYo ANMHY (koadduUMeHT yKkopoye-
HWA) kabens. Bce 9T napameTpbl MOXHO NErko uaMepuTb Npu
MOMOLLM LLYMOBOIO MOCTa.

MepBbIi NapameTp — anekTpuyeckas AnuvHa kabens. Nme-
€TCS MHOXECTBO NyTeW BblpaXXeHWs 3MeKTPUYECKOW ANMHbI Ka-
6ens. Mbl Bbipasum anuHy kabens vyepes 4acToTy, Ha KOTOPOW
no AnvHe AaHHOro Kycka kabensi pasmeluaeTcsl ogHa BOMHa.
OTy vactoTy Hasosem An. [ins ee onpegeneHus Heobxoguma
criegyrowas nocnefoBaTenbHOCTb EeNCTBUN:

1) HacTponTb npneMHuK Ha MHTEpPECYIOLLYIO Bac 4acToTy, 3a-
KOpPOTUTL pasbeM “Zx”’ n cbanaHcupoBaTb MOCT.

2) 3aMKHYTb HAKOPOTKO AarbHWIN KOHEL, KOaKCuanbHOro Ka-
6ena n nogknounTb GNXKHUIA KoHew kabens k pasbemy “Zx”
mocTa.

3) MiameHATb 4acToTy NpUeMHMKa 1 BpallaTb perynstop ak-
TUBHOrO COMPOTUBIIEHMS MOCTa [0 Morny4yeHus ero 6anaHca, He
N3MEHSS NMOSIOXXEHWUS PerynaTopa peakTUBHOIO CONPOTUBIEHNS
B TeYeHne 3Tou npoueaypbl. 3anOMHUTbL YacTOTy, Ha KOTOPOW
HangeH 6anaHc mocTa (Ha3oBeM ee f1). AKTMBHOe conpoTumBre-
HVe npu 6anaHce JOMmKHO BbITb OTHOCKUTENBHO HEGONbLLMM (Me-
Hee 20 Om).

4) MNepecTpauBaTb NPUEMHKK BBEPX MO YacToTe, Noka He by-
AeT pocTUrHyT 6anaHc MmocTa Ha 6onee Bbicokon yactoTe. [pu
HeobXxoAnMOCTU MOACTPOUTL PErynsaTop akTMBHOIO COMPOTUB-
neHus gnsa 6onee ToyHow GanaHcupoBku. [pu 3TOM Henb3s
TporaTb peryfnaTop peakTUBHOMO COMpOTUBMAEHMs. YacToTy, Ha
KOTOPOW HanaeH BTopon 6anaHc MocTta, Ha3oBeM f2.

5) Tenepb MOXHO HaWTK 3HaAYeHne n:

Lo 2h
fae2 = 1o , [71
N 3neKTpuYeckyto AnvHy kabens:
hzﬂm -
n

3HayeHue n oo Grvkanwero LEnoro Yucna criegyer oKpyr-
vTh.

3Ty npoLeaypy MOXHO BbIMOMHATL U C PA30OMKHYTbIM Ha KOH-
Lie koakcuanbHbIM kabernem. OaHaKo eMKOCTb Ha He3aKopOYeH-
HOM KOHUe yBenuumBaeT 3pekTUBHYIO ANUHY kabens, 4To
MPUBOAUT K 3aHWKEHMIO 3HadeHus f,. Ecnv gaHHas npoueaypa
OyOeT BbINOSIHEHA C Pa30MKHYTbIM Ha KOHLIE KOaKCuarlbHbIM
kabenewm, TO N JOMKHO GbiTb HEYETHBIM.
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XapaKkTepuctnyeckoe ConpoTUBEHNE KoakcuarnbHoro kabe-
NS onpeensioT, N3Mepsas ero NonHoe BXo4HOE CONpoTUBNEHNe
Ha [ByX YacToTax, OTCTOALMX ApYyr oT Apyra Ha f,/4. Namepe-
HVe Npomu3BOAMTCA, Korda Ha KoHUe kabens BKnioyYeHa pesunc-
TUBHAs Harpyska. XapakTepucTnyeckoe CoOnpoTMBEHME Takke
(xoTs1 u cnabo) 3aBMCUT OT YACTOThbI, NO3TOMY U3MepeHUe cre-
AYyeT Npov3BOAUTL BONN3N MHTEpECYIOLLEN Bac 4acToThbl.

Hwxe npuBegeHa nocrnegoBaTenbHOCTb AEWCTBUI Npoueay-
pbl M3MepeHus.

1. MNoakntounTb 50-0MHYI0 Harpy3ky K ganbHeMy KOHLY Koak-
cuanbHoro kabens, a Takke NOAKNIYNTL ONMXKHUI KOHel, kabe-
nsa K pasbemy “Zx” wymoBoro mocta. Owmnbka namepeHus mu-
HVMMarbHa, eCnv ConpOTMUBIIEHNE Harpy3ku 6rn3Ko K BONTHOBOMY
COMpOTMBNEHMIO kabens.

2. Hactpoutb npuemHuk npubnuantensHo Ha f,/8 My Huxe
WHTepecytoLel Bac YacTtoTbl. CbanaHcmMpoBaTb MOCT, UCMOSb-
3y perynatopbl akTMBHOMO M PeaKTUBHOMO CONPOTUBNEHUNA, 1
3anoOMHWTL nony4yeHHble 3HadeHns kak R(f) n X(f). He Hago 3a-
6bIBaTh, YTO CYMTAHHOE CO LUKasbl 3HaYeHNe PeaKTUBHOMO CO-
NPOTMBMEHNS AOMKHO ObITb NEPeCYNTaHO Ha 4YacToTy, Ha KOTO-
PO NPOBOAMTCA U3MEPEHUE.

3. YBenuuuTb YactoTy npuemHuka TouHo o f,/4. CHosa cba-
naHcupoBaTb MOCT U 3anucatb Mony4YeHHbIe 3HaYeHns Cconpo-
TeneHnn kak R (f+ f,/4) n X (f+ ,/4).

4. BblYMCNnUTb XapaKTepucTM4ecKkoe CONpOTMBIIEHNE KOAKCH-
anbHoro kabens, ncnonb3ys dopmynsl [9-14]:

R=R¢ xReaf 14 = Xg X Xa, /4 El

X =R¢ xXtap, 14 + Xg XRis, 14, [10]

Z=VR?>+Xx?, [11]

R = \/ECOSLX, [12]
tg(ﬁ)

Xo :\/EsinLX, [13]
tg(ﬁ)

Zy =Ry +jXp. [14]

BonbwnHcTBo 50-0MHbIX Kabener MMelT akTUBHYK YacTb
BOJTHOBOTO conpoTuBreHus 45...60 OM 1 peakTUBHYHO YacTb OT
—2...—10 Om.

CnepytoLasa MeToavKa Nno3BossieT UaMepuTb noTepu B kabe-
ne Ha oTpeske AnuHo f,/4 Ha 3agaHHom YacToTe. MNoTepu Mex-
4y ToYKamMu n3amepeHms MoryT OblTb MHTEPMNONNPOBaHbI C HEOO-
XOOUMOW TOYHOCTbI. OTa MeToauKa Mcnonb3yet cnocob
3amelleHus n obecnevmBaeT 6onee BbICOKYHO TOYHOCTb M3Me-
peHusi, YeM Npu HEMOCPEACTBEHHOM CYUTLIBAHUWN COMPOTUBIE-
HWSI CO LUKarbl LWYMOBOrO MOCTa, YTO BECbMa Ba)HO, MOCKOSb-
Ky notepu B kabene Hesenuku. Humxe npuBeneHa metoguka
n3mepeHuns notepb B kabene Ha oTpeske anuHoi f,/4 Ha 3aaan-
HOW YyacToTe:

1) OnpenennTb NPYMEPHYHO 4YacToTy, Ha KOTOPOW Bbl Xenae-
Te NPOM3BECTN U3MEPEHUE NOTEPb, NCMONb3yst (OPMYINY:

f=n, /4,

rae n — noboe NonoXuTensHoe Lienoe Y1cro.

2) Ecnun n — He4eTHOE Yu1cro, To Heo6XoaMMO OCTaBUTL Aarb-
HUIA KOHEL, KoakcMarnbHOro kabensi He3amMKHyTbIM; ecnm n —
YeTHOE, 3aMKHYTb €ro HakopoTKo. MoAKMHUYNTL BIVXKHUIA KOHEL,
kabens kK pasbemy “Zx” MocTa.

3) YCcTaHOBWTb Ha LLYMOBOM MOCTY HyNEBOE PeaKTUBHOE CO-
npotueneHue. MNepecTpanBas 4yacToTy NpUMeMHMKa U Bpallas
perynstop akTMBHOIO COMPOTUBIEHUS, HAA0 A0OUTLCSA NOSHO-
ro 6anaHca mocra.

4) MNogkntoYnTb Harpy3Kky ¢ NePeEMEHHbIM COMPOTUBIIEHUEM K
pasbemy “Zx” mocTta. He Tporas perynsatop akTMBHOrO COnpo-
TMBMEHUA MOCTa, U3MEHSITb CONPOTUBIIEHNE PE3NCTOPA Harpy3-
KM 1 peakTUBHOE COMPOTUBIIEHME MOCTa A0 MonyyeHns 6anaH-
ca.

5) OTKMOYMTB Harpy3Ky ¢ NnepeMeHHbIM CONPOTUBIIEHNEM OT
rHesga “Zx”  namepuTb 4OCTAaTOMHO TOYHBIM OMMETPOM COMpPO-
TUBNEHME pe3ncTopa Harpysku. lamepeHHoe conpoTuBneHue
n 6yget R.

[15]

6) Bbluncnutb notepu B kabene (B Aeunbenax):

ol =869 R, 15
R [15]
0
WUcnonb3oBaHue LyMmoBOro mocta
AnA naMmepeHuna nmnenaHca aHTeHHbI

Mcnonb3ys LymMoBOM MOCT, MOXHO NErko U3aMepuTb BXOOQHOM
UMMNeadaHc NMHUU Nepegaym, NOAKMHYEHHOM K aHTeHHe. Hac xe
WHTEpeCcyeT NOMHoe COMPOTUBIIEHNE aHTEHHbI, KOTopas ABNS-
€TCA HarpysKkomn Ha fanbHEM KOHLe NHUK nepegayn. EcTb He-
CKONbKO cnocoboB CpaBUTLCA C 3TOW 3agaqven.

3amepbl MOXHO caenatb, NOAKMHYMB LLYMOBOW MOCT HEMoc-
PEeLCTBEHHO K aHTEHHE. OTO OObIYHO He NMPaKTUKYeTCsi, MOTOMY
YTO ANsi NPaBUITbHOIO N3MEPEHNST aHTEHHA OOMKHa HaXoaNUTb-
cs1 Ha paboyen BbicoTe. ATO O4EHb HEYAOOHO, a NOpOI HEBO3-
MoxHO. Kpome Toro, o6opyaoBaHue 1 onepatop, Haxoasilumecs
BOMM3N aHTEHHbI, MOTYT 3aMETHO NOBMUATbL Ha ee NapameTpbl.

M3MepeHnst MOXXHO MPOM3BECTU Ha KOHLIE KOaKCMarbHOro
kabens, ecnu gnuHa kabens TO4YHO KpaTHa Lenomy Yncny AnuvH
nonyBosnH. OgHako 3TO OrpaHNYMBaET U3MEpPEHNE OOHOW eanH-
CTBEHHOW YacToTton. OnpeaeneHve nMmnegaHca aHTeHHbI TakUM
METOAOM Jaxe B npefenax paavontobutensckix AnanasoHoB
[0A€eT CyLLeCTBEHHYIO OLLNOKY.

M3amepeHHble faHHbIe MOXHO CKOPPEKTMpOBaThb rpadumyec-
KMM cnocobom npu ycnosusx, 4To KCB He CnuLKOM BbICOK Y
noTtepu B kabene AocTaTouHO Manbl. OgHaKo 3TOT METOA He yun-
TbIBAET KOMMMEKCHbIV COCTaB MMMNEeAaHca peasbHbIX KOakcuarb-
HbIX kabenewn. Takke O4eHb CIOXHO y4ecTb noTepu B kabene.
Bce 910 MOXeET NpMBECTM K CyLLECTBEHHbLIM OLwMbKkam namepe-
HUR.

HakoHel, n3mepeHnss MOXHO CKOPPEKTUPOBATb, UCMOMb3ys
ypaBHeEHME NUHUK nepedavn. Ero MoxHo pelmnTb, ncnonb3ys
WHXXEHEPHbIN NN NPOrpaMMMPYEMBIN KanbKynsaTop, unu nep-
COHarmbHbIV KOMMbIOTEP. TO, BUAUMO, NyYLUMIA METOA ANS Bbl-
YUCNEHNS UMNELAHCA aHTEHHbI MO U3MEPEHHbIM NapamMeTpam.
Ero eanHcTBEHHOE HEYAOOCTBO B TOM, YTO BaM 3apaHee Tpeby-
€TCa M3MEpPUTb HEKOTOPbIE XapaKTEPUCTUKM NUHUW Nepedayn.
[na onpegeneHvs nvnegaHca aHTEHHbI NOCNEAHMM Cnocobom
CcHavana HeobXoAMMO M3MEpUTb 3NEKTPUYECKYHD AMNWHY, BOS-
HOBOE COMpPOTMBIEHNE 1 ocrnabneHne koakcuanbHoro kabens,
KOTOpbIN ByaeT NOAKIMIOYEH K aHTeHHe. [Mocne npoBeaeHus aTnx
n3MepeHnii Hago NOACOEANHUTL €ro K aHTEHHE U U3MepUThb Nor-
HOe BXOZIHOE COMPOTMBIIEHNE Ha HECKOSBbKMX YacToTax B pabo-
YeM fumana3oHe aHTeHHbl. 3aTeM Mo AaHHbIM 3TUX U3MEPEHUI
onpegensieTca akTM4eCcKnii UMNegaHc aHTEHHbI Ha KaXkaoun 13
YacToT, peLlas ypaBHEHME NUHUN Nepeaadu.

[ns pacyeta Bo3bMeM aHTeHHYy “inverted V” 10-meTpoBoro pa-
anontobutensckoro ananasoHa. Tovka nNUTaHus HaxoguTcsl Ha
BbicOTe 9 M, yron mexay nydamu coctasnsieT 120°. AHTeHHa nu-
Taetcsa no 50-oMHOMY KoakcuanbHOMy kabento AnvMHon 23 M.

Mmapa Ha rpaduk 3amepoB (puc. 4), o4eHb TPYAHO ckasaTb
YTO-NMMBO OTHOCUTENBHO XapaKTEPUCTUK aHTEHHbI. AKTUBHOE Y
peakTMBHOE COMPOTUBMEHUS B Npegenax guanasoHa cylue-
CTBEHHO U3MEHSAIOTCS, NPOCMATPUBAOTCA PE30HAHChI Ha Yac-
ToTax 27,7, 29 n 29,8 MIry,

Ha puc. 5 nokasaH UCTUHHbBIN UMNEAAHC aHTEHHbI, Nepecyn-
TaHHbIN NO ypaBHEHWIO NMUHUKM Nepefayn. Tenepb BUOHO, YTO
WCTVHHbIE aKTUBHOE W PEaKTUBHOE COMPOTMBIEHUS aHTEHHbI
NnaBHO YBENMYMBAKOTCS C YACTOTOW. ICTUHHBIV pe3oHaHC nvie-
€T MecTo Ha 28,8 MI'y, conpoTuBneHne n3ny4eHns B TOYKe pe-
30HaHca — 47 Om. NprMepHO TakUMK 1 A0IKHbI BbITh Xapak-
TEPUCTUKN aHTEHHbI 3TOro TUNa.

Mpy BLINOMHEHUN N3MEPEHUIN HYXHO ObiTb BHUMATEMbHbIM,
4yTOObI HE AONYCTUTL OLLMGOK. OHM MOTYT NPUBECTYU K eLle 6ornb-
LUEMY UCKaXEHWIO pesynbsTarta nocne nepepacyera, 0CO6eHHO,
Korga AnvHa NMHUM nepegaym KpatHa HeYeTHOMY YUCTTY YeTBEp-
TEW ANUHbI BOMHbI U Npy 6onbLuomM ocriabnexHun. Ecnn Hebonb-
LUME U3MEHEHMNS MOSTHOrO BXOAHOTO COMPOTMBIEHUST UM Xapak-
TEPUCTUK NIUHMM Nepedadn NpuBOAAT K GOMNbLUMM U3MEHEHUSAM
COMPOTUBIEHNS @HTEHHbI, TO €CTb BEPOSTHOCTb, YTO MPOU30LL-
na owmbka npu namepeHnmn. Ytobbl CBECTU OLLMGKM K MUHUMYMY,
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X 1y NOryBOMH.
Takum obpa-
30M, Npeobpaso-
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TEM C UCMOonb30-
BaHWem puar-
pammbl Cmuta
Unn NyTem pac4yera ypaBHeHUS NMHUM nepegayn. JlnHma nepe-
[aun MoXeT OblTb Kak ABYXMPOBOAHOW NIMHUEN, TaK U KOAKCU-
anbHbIM kabenem. C nosiBNEHUEM MepCoHarnbHbIX KOMMblOTE-
pOB B paaMontoOMTenbCKOW NPakTUKe pacyeT umnegaHca cran
Gonee NPOCTbIM U TOYHBIM.
MpeobpasoBaHne nmnegaHca NMHUEN nepegayn onvcbiBa-
€TCs YypaBHEHNEM:

=2, Z chiyl) + Zosh(vl), (7]
Zgch(yl) + Z sh(yl)

roe Zi — BXOQHOW UMnedaHc NuHum nepegaydn; Z0 — xapakre-
pPUCTMYECKOE BOSTHOBOE COMPOTUBIIEHNE NMHUM Nepepayn; ZL —
nuMneaaHc Harpy3ku Ha KoHLUEe NUHUM nepefayu; | — anuHa nu-
HUWM Nepefayn; Y — KOMIMMEKCHas KOHCTaHTa pacnpocTpaHe-
HUS, Yy =a + jB; 0 — NOCTOsSAHHAsA 3aTyxaHus, B Henepax Ha ean-
Huuy anudbl (1 Hn = 8,69 ob); B — da3oBasi nocTosiHHasi, B
pagvaHax Ha eauMHULY OJIHBI.

MMnepaHcbl M KOHCTaHTa pacnpoCTPaHEHUSA — KOMMJIEKCHbIE
yncna. KomnnekcHole runepbonumyecknini CUHYC 1 KOCUHYC MO-
ryT OblTb HaleHbl MO U3BECTHLIM TPUIOHOMETPUYECKMM ¢hop-
Mynam.

[ns HaxoXxaeHUs NOMHOro MMneaaHca Harpysku, 3Hast BXoa-
HOW UMMNeAaHC NMNHUK Nepeaayn, ypaBHEHNE NMHUK nNepeaayn
nyylle 3anucatb Tak:

Zich(yl) - Zgsh(yl)

® Zoch(yi) - Zsh(y)’ 18]

BoNbLIMHCTBO U3MEPEHUI MPON3BOAUTCS NPU HEU3MEHHOM
OJMHEe KoakcuarnbHoro kabensi. MNMoatomy Mbl BygeM cumtathb,
yTo 0l ABNSETCA NOCTOSHHOW BENUYUHON, KOTOPYIO Mbl Ha30-
BeM ocrnabneHvem kabens. O6bIMHO OHO U3MepsieTcs B Aeuu-
©enax, Ho ero Heobxo4MMO NepecyMTaTh B HeNepbl AN UCMOSb-
30BaHMsl B ypaBHEHUM NIUHUK Nepeaadu.

3aBMCMMOCTb (ha30BOM MOCTOSIHHOWM OT YaCTOTbI M AfMHbI NN-
HUW Nepedaun:
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O QKTMBHOE CONPOTUBNEHNE X PpeaKkTMBHOE CONMPOTHBNEHWE

Puc. 5. Puc. 5. ConpoTuBneHne aHTeHHbI
“Interted V", nepecuntaHHoe B TOYKY NMTaHUS
C MOMOLLbIO YPaBHEHWS NVHUM Nepedayn.
XopoLuo BuaeH pesoHaHc Ha Yactote 28,8 MI'y,

ZL:Z

Bl = 2T[i,
fA
roe f, — pabouas yacTtoTa; fy, —vacTtoTa, Ha KOTOpPOI NHMA Nepe-
[aun UMeET ANEeKTPUYECKYIO AMUHY, PaBHYIO A.

Ons HaxoxaeHus f, cnonb3yeTcs KOPOTKO3aMKHYTas MUHUS
nepegayn. Utobbl caenatb 310, HAago HarTk Yactoty f(n), Ha
KOTOpOW NUHUS Nepefayn MMeeT HyNeBoe peakTUBHOE U HU3-
KOe aKTMBHOE COMpPOTUBIIEHME, MEHbLLIEE, YEM €€ XapaKTepuc-
TUYeCcKoe CONpPOTUBIIEHME. YBENUYMBAEM HACTOTY, NOKA HE Hali-
peTcs cnepgywowas Tovka C HyNeBbiIM peakTUBHbLIM
conpotueneHvem f(n+2), rae n — 4ncno YeTeepTen AfIMHbI BOSI-
Hbl, KOTOpPbIE YKMNaAbIBaTCS HA NUHUM NepeaaYn.

Pacuert f, no [19] npeanonaraet, 4To NMUHKA Nepeaaqn umeert
YMCTO aKTUBHOE XapaKTepUCTUHECKOE BOITHOBOE COMPOTUBIIEHNE.
Ha camom pgene ato He Tak, HO nonyyaembivi no [19] pesynbrat
[0CTaTO4HO TOYEH; owwnbka cocTaBnsieT MeHee 2,5% ons nuHum
nepegayv c notepsamu MeHee 3 Ab n peakTMBHOW KOMMOHEHTOW
XapaKTepPUCTMYECKOro BOSTHOBOIO COMNpOoTUBIeHns meHee 10 Om.

XapakTepucTmyeckoe BOMTHOBOE COMPOTUBIIEHUE NIUHWK Me-
pefayun noYTv Bcerga SBNseTcA KOMMMEKCHON BENUYMHOM. Xo-

[19]

poLUMi KoaKcuanbHbIN kabenb UMEET O4eHb MareHbKyo peak-
TUBHYIO KOMMOHEHTY BOINTHOBOTO COMPOTUBMEHUS (nopsigka He-
cKkorbkux oMm). MNpolle Bcero HanWTW BOSTHOBOE COMPOTUBIIEHNE
kabens, nomellas Harpy3ky Ha oaHOM KOHel, kabensi u nsme-
psis UMNeAaHc Ha ApYroM KOHLe, Ha ABYX YacToTax, OTCTOSALLMX
Ha f,/4. B 3TOM Criyyae nonHoe BXOAHOE COMpPOTUBIIEHNE kabe-
ns byoet paBHO:

_ - (ZLch(Yl) + Zgsh(yl)
Z(f) =Zo(=—=—"""——"""""~
0= 2oz oht) + zeshiyh [20]
_ - (ZLsh(¥l) +Zoch(V)
Zi(f+f /14)=2Z .
(R =207 Shiy)+ Zechrl)! (21]
Wcnonbaya [20] u [21], MOXXHO HaNTN XapakTepUCTUYECKOE
BOSTHOBOE COMNPOTMBIIEHNE MO hopMyre:

Zo =JZi(F)xZi(F +F, 1 4). [22]

B naHHOM BbIpaXkeHUn KBaapaTHbIN KOPEHb SBMSAETCS KOMIM-
NEKCHbIM U MOXET ObITb paccymTaH no hopmynam [23—-27]:

Z=R+jX=Z(f)Z(f +1, /4), (23]
R = [[Z] cosl1/2tg (X /R)), [24]
Xo =2 sin[1/2tg™ (X /R)], [25]

|Z| = JRZ+x2, [26]
Zy =Ry +jXp. [27]

Ecnu gnvHa nuHmum nepefaym kpatHa HEYETHOMY KOSNIMYECTBY
yeTBepTEMN ANWHbI BOMHbI (N = 1, 3, 5, ...), U NNUHMA OTKPbITa Ha
KOHLe, UM ecnv ANMHa NIMHUM Nepedayn KpaTHa YeTHOMY KO-
NNYeCTBY YeTBEPTEN ANMHbI BOMHbI (N =2, 4, 6, ...), N TIMHUA Ha
KOHLIE 3aMKHYTa HaKoOpOTKO, TO MONTHOE BXOAHOE COMPOTUBIIE-
Hue OyaeT paBHO:

Zi=alZ,. [28]
OcnabneHve Takon NMHUWM Nepedavn MoXeT OblTb HanaeHo
no cpopmyne:
ol = &’
Ro

[29]

rae Ri n Ro — akTuBHble YacTu NOMHOroO BXOAHOMO U XapakTe-
PUCTNYECKOrO BOSTHOBOIO COMPOTUBIIEHNSI COOTBETCTBEHHO.

OcnabneHvne NUHWK Nepefavn yBENMYUBAETCSt C YaCTOTOW.
OueHuTb 310 ocnabneHne MOXHO, UCMOMNb3ys creaytoLlee ypas-
HeHne

fo
al(f) = al(fo )(-)°, (30]
fa
roe o HaxoguTes B npegenax ot 0,5 go 1.

OT0 ypaBHEHME MOXHO UCMONb30BaTh, YTOOLI MHTEPNONNPO-
BaTb HEM3MEPEHHbIE BENWYMHbI ocrabnenus. [Ang 6onblumMHcTBa
KoaKcmarnbHbIX kabenew nogxoauT 3HadeHne y = 0,5.

Bce aTM pacyeTbl UMEKT CMbICH, eCrnv Bbl 3aHUMaeTeCh CO-
BEPLUEHCTBOBAHMEM MMEHHO aHTeHHbl. Ecrin xe nepen Bamu
CTOUT TONbKO 3aJaya ONTMMAarbHOrO COrflacoBaHUsl aHTEHHO-
hbvaepHOro yCTponcTBa, To Bac AOSMKEH MHTEPECOBaTL UMEHHO
MUMMeAaHC, N3MEPEHHBIN Ha “HMXKHEM” KOHLIE aHTEHHOro kabe-
nsi, MOCKOMNbKY BalleMy nepenatyvky UM aHTEHHOMY THOHEpY
npuaeTcs MMeTb Aeno UMEHHO C 3TON BenUYMHo. Brnipoyem, u
B 3TOM Cllydae MCTUHHbIE NMapaMeTpbl Ballel aHTEHHbl Hebe-
3bIHTEPECHDbI.
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