06 0co06EeHHOCTU UCMbITAaHUS OJOHO U MHOIO MOAY/IbHbIX MOoAenen
JIMA pna CI,B puana3oHa 3neKTpoMarHUTHbIX BOJH
Apuin Bopucosuu Jlsicko

PanonouHxeHep, kaHa. duna. - mart. Hayk, Ph.D.
E-mail: lyasko.ariy@mail.ru

1. KoHcTpykTuBHbIE 0CcO6eHHOCTM Mepeparowmx JIMHelHbix MarHuTtHbix AHTeHH (JIMA) aB-TopoM
n3noxeHbl noapobHo B paboTte [1]. MNoopobHoe M3NoXeHne NpuHUMNa X PYHKUMOHMPOBAHUS aBTOPOM
npueemeHo B ctaTax [2, 3].

2. MNpakTtuyeckoe npumeHeHue JIMA mMoxeT 6biTb OCyWeCTBNEHO NMOO B BMAE OOHO- MM B MHOTO
MOOYyNbHOM BapuaHTe, Kak 3TO ONucaHo B cTaTbax [4, 5, 6, 7, 8] npy onucaHMM «lWeCTU-MOLYNbHON»
mMoZenu, unu ogHomodynbHoin mogenu JIMANe 20m1.

Ha ®ot0.1 npencrtaeneH B kayecTse npumepa, sug moaenu JIMANe 11 6e3 BHEWHEro repMeTMYHoOro
KOXyXa, BXOASLWEro B COCTAaB «WeCTUMOOynbHOM» Mmogdenu (cM. D0T0.2.), paHee ynoMsaHyTOl B cTatbe [4].

doT10.1 Mopenb JIMANe 11.

®oT10.2. «llecTumopynbHas» Momenb B coctase mogenen: JIMANe 11, 12, 13, 14, 15 n 16 B
repMeTUYHbIX KOXYXaxX.

Kak nokazaHo Ha doT0.1 Ha UMnnMHOpn4eckoM OMUaNekTpny4eckoM KkKapkace, NNOTHO HadeTbiM
Ha unnnHopun4yeckoe Teno MarHmtonposopna no BCEN ero nnavHe, B ero ueHTpaanon 4yactm pa3-Me|.|.l.éH
coneHomnpg obmoTkn ToOKa la <<BOS6y>K,D,eHI/IF|>> npoaosibHOro MOHO rapMOHWMYHOIo0O MarHMTHOro MnoOTOKa
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Ha Hecywein uyactote f , coctoswas n3 N BMTKOB Mnockoro kabens kak npaBuno, OBYX XMUbHOrO,
C 3ajaHHOW BEeNMYMHON CceyeHus ero npoBOOHMKOB. LunuHaopuye-cko  chopmbl  OeppuTOoBbIiA
MarHMTonpoBoA obnagaeTt BOONb LEHTPanbHOW NPOLONbHOW OCKU LIMAMHOPUYECKON (POPMbl KaHanow,
yepe3 KOTOpbIi npoknanpiBaetcsa kabenb MMTaHWMA MOCTO-SHHOrO TOKa «MnoAMarHuymMeaHus» lor,
€034aloWero NOCTOSAHHbIA KPYroBOM MarHUTHLIV NOTOK B TeNe MarHUTONpoBoda B NepneHanKynspHomn ero
NPOAONbHOM OCU («MOMNEepPeYHon») nnockoctn. PeppuToBbI MaTepuan MarHuTonposoja obnamaet
3alaHHbIMW XapakTepucThka-mu, TakMMu Kak MarHuTHas npoHuuaemoctb |, KospuutmsHas cuna Hc,
NHOyKTMBHOCTbL HackiweHns Bs, n np. No atoMmy cywecTtsoBaHue Benn4nHbl Bs HaknaabiBaeT orpaHmyeHue
B psfe cny4Yyaes Ha BO3MOXHOCTb UCMNONb30BaHNSA 04HO ModynbHon mogenu JIMA.

3. MNpn paccMOTpPeHMN BO3MOXHbIX BapWAHTOB MOCTPOEHUS MHOrOMOAYNbHbIX Monenei [Mepe-

daownx JIMA B kayecTBe npuMmepa, pacCMOTPUM «leCTUMomynbHyo» Moaenb JIMA, npen-ctaBneHHown
Ha doT0.2.

Wtak oHa coctouT u3 6 momeneii JIMA, obMoTka coneHomnpa Toka la «Bo36yXAeHUsi» BbiNON-HEHa
NNOCKUM OBYX XWNbHBIM NPOBOAOM. B cnny BeKTOpHOro xapaktepa HanpsxEéHHocTu Ha

NPOAONbHOrO MarHUTHOrO Monsi Toka la "BOo3ByXOEHWS«OT HanpaBneHust (NEBOCTOPOHHEN Wnn
NPaBOCTOPOHHEWR) HaMOTKW, MNPV OpraHM3aumm CcoedMHeHuMs 0OMOTOK Toka  «BO30yX.Oe-Hus»
«YlWEeCTEPEHHON» MOAENN MOTYT NPUMEHSATLCSA PA3NIMYHbIE BAPUAHTbLI NCMONb30BaHUS

monenein JIMA ¢ pasnuyHbiM CNOCOOOM HaMOTKM: MO YAaCOBOMY W MPOTMB YAaCOBOrO HanpaBne-Hus.
Ona npoctotel Ha dur.1 n ®dur 2 nokasaHa [Ba pasN4YHblX cnocoba coednMHeHus 0BMOo-ToK

«B030Y>X AEHUSI» UCMOMb3YEMOro B MOBMIbHOM UCMONHEHUWN «ylWECTEPEHHOW MOAENN», NpeacTaBNeHHOM
Ha doT0.2.
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dwur.1 MapannenbHo — nocneaoBatenbHOE COeAMHEeHME O0OMOTOK «BO3OyXaeHne» W nocne-
JoBaTe/bHOe coeamHeHe 0OMOTOK «MoaMarHNYMBaHNS » .
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dur.2. NMocnepoBaTtenbHoe coeanHeHne 06MOTOK «BO30YXAeHMS 1 0OMOTOK ,MOAMArHNYN-BaHUS".

Ha ®ur. 1 n ®wur.2 pasHbiM uBeTOM 0603Ha4YeHbl coneHouapl ,BO30OYXOEHMA“ C pPas3fnvMyYHbIM
HanpaBNeHWEM HAMOTKU MpU COXPaHEHUN OOMHAKOBOrO pPacrnonoXeHWs Hayana (KoHua) HaMOTKW.
BapuaHT ®ur. 1 ucnonb3osaH B MOBMNbHOM ,ywecTepéHHoi moaenn” doTo.2 Ons U3ny4yeHUs Ha yactoTax

B amana3soHe 24 KNy — 26 Ky npu 3HayeHne BeNUYUHbBI PE30HAHCHO-To koHaeHcaTopa Co = 47.16 HaHo
®dapaa.

BapmaHt ®wur.2 gng ncnonb3oBaHWS TeX Xe Mofenen COOTBETCTBEHHO C APYrvMM 3HaYeHUSMU
BENMYMHbI KOHOeHcaTopa Co ana amanasoHa yactot 12 KI'uy — 7 KIu.

CnegyeTt uMeTb B BUOy, YTO CONEHOWUObI ,BO30YXAEHUS® KaXOoi n3 moaenei, 06MOTKM KOTO-PbiX
BbINOJIHEHbI MAOCKUM ABYX NPOBOAHbIM Kabenem 3aaHHOro CeYeHMst UX NPOBOLOB, 06pa-3ytoT Kak 6bl aBa
COOCHO PacnonoXeHHbIX CONeHoMAa, 0BMOTKM KOTOPbIX BOBMOXHO COrNaco-BaHHO NMocneaoBaTeibHO Unu
napannenbHoO COeauHATb. VIMEHHO napannenbHoe COeAUHEHVWE NPOBOLOB OOMOTOK ,BO36YyXIeHus"

kaxgon n3 JIMA mncnonb3oBaHO B BapuvaHTe WCNONHEHUS ywecTepEHHOW Momenu®, npeicTaBneHHON
Ha ®0T0.2».

4. Ha ®oT0. 5, 6, 7 npencTaBneHbl COCTaBHble 4YacTW «UCMbITATENbHOrO CTeHga» Ang TtecTa
«YyWeCTepEHHOW Modenun», pasMelwéHHon B «npuuene» (cM ®0T10.3) 1 ognHouHon mogenu JIMANe 20m1
(cM. ®0T0.4), pa3MeléHHbIX BHE NabopaToOpPHOro NOMELLEHNS B peanbHbIX YCNO-BUSIX.

- g 'y £

®0710.3 Bug MmobnnbHo Nnepepatolei «ywectepérHHon mogenun» JIMA.
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®oT10.4.Bup nepepatowent monenm JIMANe 20m1.

OnvnHa cdupepa nutaHus «ywectepéHHonm mogenn» doT10.3 nopsagka 25 M, Torga Kak gnvHa dwu-
nepa nutannsa monenu JIMANe 20m1 cocTtasnset 14 m.

ey ¢ mm—

dorT0.5.
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doT0.6.

Ha ®o7o. 5 B Bepxy pacrnonoxeH YMNe 1 tTuna RMX 2450s onsi nopaum toka «Bo36yXOeHNS »

doT0.7.

Ha «ywecTepéHHyo Mozenb» JIMA (cM.®P0T0.3). Huxe Ha nonke cneesa QYyHKUMOHANbHbIA re-
HepaTtop (PI) Tnna AKWI 3408/1, obecneunBatowmii nogady Ha Bxon YM cuHycompanbHOro curHana
Tpebyemoir BenuuuHbl Uin ¢ Hecywel yactotoit f . CnpaBa OT Hero pasMewéH aHano-rosblii ABYX
KaHanbHbIA OCUMNNOCKON.

B camom Hu3y cnesa pasmewéH YM Ne 2 tuna RMX 2450s gons nogaum toka «BO3OyXIeHUs»
Ha mozenb JIMANe 20M1 (cM.®P0T0.4). C NpaBa OT HEro pasMeléH 3nekTpoanHaMuyeckuin AMnepmeTp
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(mocTtosHHOrO TOKa "mogmarHuumeaHua«(SLOA) mna ynoMmsaHyTbix Bbiwe mome-nen JIMA. Jlesee SIOA
Ha YMNe 2 pacnonoxeH cobcTBeHHOPYYHO pa3paboTaHHbIA U M3roTOB-/IEHHbIA Perynsatop nocTosHHOMO
TOKa «nogmarHunymeanus» (PMTI) ona mogenen JIMA. PMTI no3BonsieT nnasHO BPYYHYIO YCTAHOBUTL A4
momenu JIMA HyXHOe 3HauyeHue Toka «nogMmarHuymMeaHms» lor no nokasaHuam SOA B npemenax ot 0 A
no 10 A. Jleeee PMTI pac-nonoxeHa MNnactukosast NameputenbHas kopobka (MUK) ons MOHWTOpPWHra
CheKTpanbHOM NAOTHOCTM U BeNn4YuHbl HanpsxxeHus Urt(Rt=0.05 Om), nponopumoHanbHOro BenymHe To-
ka «B030yxaeHusi» la n HanpsixeHns Utr.out Ha Bbixoae cornacytowero tpaHcgopmatopa (CT) momenu
JIMANe 20Mm1.

Ha ®o0710.6 B npaBom BepxHeMm yriny Ha Pl pacnonoxeH cuHero useTa kopnyc BuptyanbHoro
yeTblpéx kaHanbHoro 12 6ut AKIM Ocumnnockona — CnekTtpa AHanusaTtopa AKWIM 4110/1. Mpu Tecte
«ywectepéHHoin mogenmn» JIMA ocylecTBNsSieTcs ¢ NOMOLbIO HOYTOY-Ka MOHUTOPWHI BENYUHBI BXOAHOIO
HanpsxeHus Uin. YMNe 1, senuuumnbl HanpsxeHns Urt(Rt=0.0125 Om) , nponopumoHanbHOro BenuymHe
TOKa «B036yxaeHus» la, n Hanpsxe-Huii Uout1 n Uout2 Ha Bbixode KaxOoro n3 Apyx ero kaHanos. MNpu
Tecte mogenun JIMANe 20m1 BupTyanoHbii nameputens AKUIM 4110/1 n atoT HOyTOYK MO3BONSIOT OCY-
WeCTBNSATb MOHMTOPUHT BenununHbl HanpsxeHusa Urt(Rt=0.05 Om), nponopunoHanbHOro Be-nnYMHE Toka
«B030yxaeHus» la, HanpsxeHus Utr.out Ha Bbixome cornacytwowero tpaHc-cpopmatopa (CT) momenm
NIMANe 20m1 1 HanpsixeHun Uout1 n Uout2 Ha Bbixoae kaxaoro n3 asyx kaHanos YMNe 2.

Ha ®o0710.7 Ha wtatuse pa3mewwéH lMopTtatmeHbli AHanusaTtop Cnektpa Tuna AKWIM-4210/3 nns
n3MepeHus anekTpuyeckonn E unn marumtHOM H cocTaBnsowein anektpomarHuT-Horo nons (SMI).
OH uMeeT BCTPOEHHYIO, PACNONOXEHHYIO FOPU30HTANbLHO NapannenbHO HUXHER KPOMKX ero gucnnes ong
namepeHuss E anekTpmyeckoro Tuna AMnonb, a Tak Xe Ans um3amepeHus H nMmeet MUKpPO TPEXMEpPHYIO
NPUEMHYIO MarHUTHOrO TUM CUCTEMY PaMOYHbIX aHTEHH: HX -cocTaBngowas HanpasneHa napannenbHo
HUXHen kpomke ero gucnnesi, Hy -coctaensiowas HanpasneHa napannenbHo 60KOBO KPOMKe ero
oucnnes, a Hz- coctasngatowas HanpasneHa nepneHamkynspHo naockoCTu ero aucnnes.

Mpasee AKWIM-4210/3 HaxoouTcsi coBCTBEHHOPYYHO paspaboTaHHas U M3roTOBAEHHAss aBTOPOM
MoZenb NPUéMHON NaccMBHON heppnToBOM aHTeHHbl Tuna MANe 2 nng perucTpaumm aneKTpo-MarHUTHbIX
curHanos (OMC) B npegenax yactoT 20 KI'u — 80 KI'u. B camom Bepxy ®0T0.6 MOXHO BUAETb HUXHIOK
KPOMKY NPUEMHON naccmeHON PamouHO kBagpaTHOW aHTeHHbl JIANe 2 ang peructpauvm SMC Toro xe
JmanasoHa 4acToT (ANnMHa CTOPOHbI KOTOpoi paBHa 50 cM M obMmMoTka eé coaepXut 25 BUTKOB).
Ha wusmeputene Hp 3581A «Wave Analyzer» MOXHO BMAeTb CMHEro ugerta Kopnyc BuptyanbHoro
IByxkKaHanbHoro kaHanoHoro 16 6ut AKI Oc-umnnockona — CnekTtpa AHanusatopa AKWIM 4110/4,
KOTOpbIA MCNONb3yeTca AN MOHWUTO-PUHra CNeKTpanbHOW MNOTHOCTM W BeNWYMHbl ypoBHS OMC,
pernctTpupyemblix ynoMsiHyTbIMU MacCUBHbIMU NPUEMHbLIMM aHTEHHaMU.

5. MNopsook npoBefeHMs NepBMYHOro NOArOTOBUTENLHOrO aTana Tecta mogenu nepegatwowmux JIMA,
nofobHbix JIMANe 11,12, 13, 14, 15, 16 n 20m1.

PaccmoTpum npensaputenbHble aTanbl No406HOro Tecta Ha NpUMepe NMoaroToBKM K TeCTy MO-Aenu
NMANe 20mM1. Tak kak MarHMTONPOBOA UMAMHOPUYECKON cpopmbl kaxgon ma mogenen JIMA coctout
13 getanein coeppuToBOro Matepuana, Kak aTo MOXHO BuaeTb Ha P0T0.8, TO ANA CUNOBLIX MarHMUTHbIX
NIMHUA NPOAONBbHONO MArHATHOrO MNOTOKA OH $ABASETCH «Pal30-MKHYTbIM», MO 3TOMY O4YEHb BaXHO
onpenennutb ero OTHOCUTENbHYID BEVYMHY MAarHWTHOW npoHWuaeMocTu | adpp. Ans  Takoro
«Pa30MKHYTOro» MarHMTonpoBoaa.
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doT0.8.

Ona uero TpebyeTcss cHayana onpenennTb OCHOBHbIE 3neKTpuyeckne napameTpbl 0OMOTKM
coneHomaa «Bo36yXAeHUsI», pa3MeLlEHHOM B CPeOHER YacTu AM3aNEeKTPUYECcKoro kapkaca AaHHoW Moaenm
JIMA ¢ nomouwpto «L — C — R mocTta», HanpumMep, Takoro Tvna , Bug,

TINSLEY

dorT0.9.

KOTOpOro npencrasneH Ha ®0T0.9 B MOMEHT U3MEPEHUSI OCHOBHbIX 9NEKTPUYECKMX XapaKTe-pucTuk
coneHomnpa Toka «BO30OYyXAEHMWS» NPOAOAbHOr0 MarHUTHOrO MONS, HaXOASWerocs Ha AW3NeKTPUYECKOM
kapkace mogenu JIMAN2 20m1, BHYTPpY KOTOPOro OTCYTCTBYET MarHUTOMpPO-BOL.

B Tabnunuy Ne 1 cBepeHbl namepeHHble Ha vactote 1 Ky ¢ nomowbto paHHoro "L — C — R wmo-
cTa"oCHOBHble napameTpbl OOMOTKM «BO3OYXAEHUS B OTCYTCTBUM W MPWUCYTCTBMU BHYTPU HEro
MarHMTOMPOBOAA, a TakXe 9NEKTPUYECKME XapaKTEPUCTMKM 0BOMOTKM «MoaMarHnumBaHus». Ha ®o1o.10
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MOMEHT M3MEpEHMS napameTpoB 0OMOTKM «MNoAMarHnyYMBaHus», korga mogens JIMANe 20M Haxoamnach
B COOpaHHOM 6€3 BHELWHEN repMeTMYHON 060N104Ke BUAE.

TINSLEY

®0710.10. IamepeHmne napameTpoB 06MOTKM «MoaMarHnymBaHus» mogenu JIMANe 20m1.

BHewHniA BUO B repMeTuYHo 060noYke COOBCTBEHHOPYYHO pPa3paboTaHHON U U3rOTOBMIEHHOWA
astopom mogenu JIMANe 20mM1 npegctasneH Ha PoTo.11.

dorT0.11.

Tabnuua 1.

VHOyKTUBHOCTb MoTepwu LobpoTHOCTb NHOyKTMBHOCTb MoTepwu LobpoTHOCTb
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L10=34.8 MkI'H r=0.1020m ||Q=3.048 L02=35.6 MkI'H r=0.102 Q=2.197

L1a=1.513 M['H r=0.15 Om Q=63.8 L2a=1.513 M['H r=0.15 Om Q=63.8

La=6.048 MI'H r=0.431 Om ||Q=90.4 Lp=0.479 mM['H r=0.2740m ||Q=10.75

oe L1o n L20 wHOYKTMBHOCTb, 0bpa3oBaHHAs Kaxmgon u3 Xun obMOTKM coneHompa «BO30YyX-
JeHus B OTCYTCTBMM MarHutonposoga, a Lla u L2a — B npucytcteun marHutonposopa. La —
WHOYKTUBHOCTb CcOoneHounpa «BO3OyXOEHWsi» MpW COrnacoBaHHOM MNOCNENOBAaTENbHOM COeaVHe-Hue
0b6pa3oBaHHbIXx 0OMOTOK Kax Ao 13 OByx ero Xun. Lp — nHAyKTMBHOCTb OOMOTKM «MNOL-MarHN4YMBaHUS » .

5.1. Onpegnensetcs npennonaraemoe 3HayeHWe pPe3oHaHCHbIX koHaeHcatopoB Col m Co2 uenm
nocnenoBaTenbHOroO pe3oHaHca Toka «Bo30yxAaeHus» (cM. dwur.1) ons 3HayveHus B 6n1n3m Tpeby-emoi
yactoTbl Hecywer f. lNpu napannenbHOM coegvHeHun OOBMOTOK XWn coneHompa «BO3OYX-OeHUS»

. 2a
Col = Cole HARFia 2028 i

Lia+ila , Takum obpasom BE/INYNHA pe3oHaHCHon EMKO-CTH
C nocnepoBaTenbHOro pesoHaHca B ABa pasa MeHblue 3HayeHums Col wnm Co2. Ons ya-ctoThl fo =
49.5 KNy C=6.833 HD.

5.2. a) Onpepengem npegnonaraembie napameTpbl cornacytouwero TpaHcdopmartopa (CT).

BoamoxHoe conpoTuBneHue Harpyskun Rnn YM tmuna RMX 2450s npu pabote B pexwume co-
edVHEeHNs BbIXOLOB €ro OByX KaHanoB Mo «MOCTOBOW cxeme» Haxogutcs B npefenax ot 4 Om go 8 Om
(monyckaeTtcst ncnonb3oBaHue Harpysku 16 Om).

Monaraem, yto «banaHcHbIl Bbixog» YM gaHHoro Tuna obnagaet Rnn=8 Owm.

6) Onpenensem oXunoaeMoe 3Ha4YeHNE akTMBHOrO CONMPOTUBNEHNS NOTEPb COOCTBEHHO @HTEH-HOMO
Mognenn JIMAN: 20m1 (nocnenoBaTeNbHOrO pe3oHaHca) KOHTypa Toka «BO30yXAeHUs» Ons 4actoTbl f =
49.5 KlN'y. TaHreHc yrna notepb ncnonbayemoix koHaeHcatopos Co1 n Co2 He xyxe 510 —4. Tak kak C =
6.833 HD, To ero peaktmeHoe conpoTusneHme XC =1/2n f C = 471 OM, noaToMy CONPOTUBNEHNE NOTEPD
B PE30HAHCHbIX KOHIeHcaTopax cocTaBuT BenmumHy rc=0.24 Om. [locKonbky u3MepeHHoe 3HayeHue
nobpoTHoCcTM 06MOTKM coneHompa «Bo3byxne-Hus» Ha uyactote 1 KMy paBHo 63.8 MoxeMm
NPeanonoXunTb, 4To Ha vactote 49.5 KI'y eé Benu-unHa 6ynet MeHbwe. Moxem npeanonoXxXuTb, YTO
Q=40, noatomy rL=471/40=11.8 Om. [lote-py B 14 M domaoepe C CeyYeHWEM ero mMPOBOOHMKOB
2.5 KB. MM MOTYT COCTaBUTb BENNYMHY Mo-psaka 2.5 OM, noaToMy obwue akTUBHbIE MOTEPW rn nopsaka
14.54 Om.

B) Onpenenum koadpduumneHT TpaHcdopmauum CT. Ktp=( rn/ Rnn)0.5 =1.35

r) Onpenenvm BeENUYMHY WHIOYKTUBHOCTW L1tr nepBumyHOi 06MOTKM TpebyemMoro moBbiwako-Wero
cornacyoulero TpaHccpopMaTopa ans pe30HaHCHOM Lienu KOHTypa Toka "Bo36yX AeHus.

L1tr=10 Rnn/2n f =0.462 MIH, TOrga Kak WHAOYKTMBHOCTb L2tr BTOpMuYHOW o6moTkm CT onpe-
nensetcsa no goopmyne L2tr =L 1tr K1p2=0.842 Ml H.

CnenyeT OTMETUTb, YTO COOCTBEHHOPYYHO MU3rOTOB/IEHBI aBTOPOM pe30HaHCHble KoHaeHcaTopbl Co1l
n Co2 obnapalT aNeKTPUYECKMMU XapakTepucTumkamu, npueenéHHble B Tabnuue Ne 2 npm atom C=
6.144 HD. Tam Xe npuBedeHbl XapakTepUCTUKM MW3rOoTOBMIEHHOrO0 aBTOPOM  CO-rnacyouwero
TpaHcdopmaTtopa ¢ npuMmeHeHnem deppnToBOro cepaeyHuka tuna PM87*70.

Tabnuua 2
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onyctumoe

AMmnnutyna fony Co1l u Co2 BMelleHbl B [4OBe
C01=Co2 nepeMeHHoe

npoTteKaroLero Toka repMeTnyHble 060/104KM LOMNaMeTPOM
=12.29 H®D HanpsiXeHue He 6osnee y

He 6onee 16 A 5 cm un gnuHon 20 cMm.

8 KB.

L1tr 0.719 M'H L2tr 0.922 mI'H

6. Llenbto HacToswen paboTbl 1 SBNSeTCS onpeneneHne UCTUHHbIE XapaKTepUCTMK Pe30HaHC-HOM
uenu "toka BO3OYXOEHWUA«W LOOMNYCTUMOWA BeNUYMHbI MNOABOAMMONA MoOWwHOCTU no 14 ™ dou-mepy
K oanHouyHo Mmogenu JIMANe 20mM1 Ha uacTtoTe Hecywelh nopsgka 49,5 Kly korpa oHa BMmecTe
C [pEe30HaHCHbIMW KOHAeHcaTopaMmy HaxoouTcs BHe nabopaTopHoro nomeweHns (cMm. @oT0.4.)
Ha paccTtosHum nopsiaka 10 M B peanbHbix ycnoeusx 3umbl B MockoBckoit obnactn. Huxe npreeneHbl
doT0 M rpadukn. oTHOCcSWMECS K npoueccy cobCTBEHHO mpoaenaHHoro Tte-cta momenu JIMANe 20Mm1,
obcyxDaeMoro ganee.

dorT0.12.

doT0.13.
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doT0.14.

doT0.15
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6.1. Vicxonsa ua cogepxaHng dur.3, 4,5, 6

a) Ha pacctosHum npumepHo 10 m ot Mogenn JIMANe 2mM1 AHTeHHon MANe 2 (cMm. @ 0T70.12, Pur.3,
4) 6bin 3aperucTpuvpoBaH ypoBeHb curHana GUMA#2 = - 18 dBV. 370 o3HauaeT, 4To Ha 4actoTe
49.61 Klu 3aperucTpuvpoBaH el curHana € aMmnanTygHbiM 3HAYEeHUEM BbIXOOHOrO Hanps>XeHus
MANe 2 UMANe 2 = 0.126 B. MNpn atom ¢ ®I Ha Bxog YMNe 2 6bin nomjaH cur-Han ¢ amnanmTyaHbIM
3HayeHuem Uin = 1.2 B. lMNpwn ycunennn YMNe 2 pasHom 30 dB (T.-e. paBHbiM 31.62 ) Ha nepBMYHYIO
obmMoTKy cornacytowero TpaHcgopmatopa (TC) nocTynnno HanpsixXeHme ¢ amnanMTyoHbIM 3HavYeHuem Uout
=72.53 B. Co BTOpuyHO o6MOTkM TC Ha domaep, waywuii B HanpaBneHuWM K nepeparollelri aHTeHHe
NIMANe 20M1, nocTynuno Hanpsxe-Hue ¢ aMnauTygHbiM 3HauveHmem Utr.out =80.45 B. lNpoTekatowee
no Xxwunam dugepa amnnu-TygHoe 3HayeHue Toka «Bo30OyxneHus» lam = 6.32 A. lNMoTpebnsemas
nepegpatwowas aHteHHon JIMANe 20mM1 mowHocTb Pa = 254.2 Batt. OHa npenctaBnset u3 cebs B MOMEHT
pe3oHaHca ans CT Harpysky, paBHYK akTMBHOMY COMPOTMBAEHMO rn = 12.73 OM. B MOMEHT OaHHOro
namepeHus akt (c™m. dur.3) cosnageHma dasbl HanpsxeHmsa Urt(Rt=0.05 Ohm) (kprBoi cu-Hero useta
nepeoro kaHana AKWM-4110/1) n kpmeoi HanpsixeHusa Utr.out (kpacHoro useta BToporo kaHana AKWAII-
4110/1) n aBnsieTCs CBMOETENbCTBOM CyLIECTBOBAHWS COOTHOWE-HUS COOCTBEHHOW YacTOTbl aHTEHHOrO
koHTypa fo ¢ yactoToin Hecywen f = 49.61 Klu. YTo penaeT BO3MOXHbIM Ha 4acToTe pe3oHaHca
fo=49.61 KI'u onpepenuTtb 3HaYeHMe UHIOYK-TUBHOCTM La coneHompa «BO3OYXAEHUS», 3HAS BENUYMHY
koHaeHcaTopoB Col n Co2 B pe30-HaHCHOW Lienun Toka «Bo3byxaeHns». La = 1.675 mMIH.

6) OnpeneneHve BenuunHbl La Ha paHHOM yactoTe Hecywei f = 49.61 Ky pDaét BO3MOXHOCTb
onpegenuTb Npu 3a4aHHOM aMnanTyOHOM 3HayeHum Toka lam = 6.32 A, npoTekaemMoro no coneHouay
«B030Y>X AEHUSI» NPOAONbHOr0 MarHUTHOMO NOTOKA, 3P EKTNBHOE 3HAYEHNE Mar-HUTHOM NPOHMLAEMOCTH
Moo pal3OMKHYTOro AN CUAOBbIX MarHUTHbIX fVHUA MarHMTOMNPO-BOAa nepefalowein aHTEeHHb
NIMANe 20Mm1.

Lo
pHatpp = Lo _4 .675MIMH /35.2 Mk'H =47.58 (6.1 — 1)
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B) C uenbto onpeneneHns add@EKTUBHONO 3HAYeHUs MarHUTHon uHaoykumn Brect (10 M) B MecTe
pacrnonoxeHus npuémHonm aHTeHHbl MANe 2 (cMm. d@oT0.14) ¢ nomowbio AHanuadartopa cnektpa AKUP —
4210/3 ero noTpeboBanocb NMOBEPHYTb BO KPYr BUPTyanbHOW BEPTUKANBHON OCU TakuMm obpa3om, 4Tobbl
NNOCKOCTb NepeaHeit ero naHenu Gbina napannenbHa HanpasBneHWo NpPononbHol ocn mogenn MANe 2,
OPWEHTUPOBAHHON B HanpasNeHWs MakCUMasibHOro YPOBHS MPUHATOrO UM curHana. Mcxona wna paHHbIX
®dur. 3, 4:Btect (10 M)=3.918 HTN. (6.1 — 2)

r) C uenbio onpegeneHns 9PMEKTMBHONO 3HAYEHWS BEPTUKANbHOW COCTaBNsloWen Hanps-
XEHHoCTM anekTpuyeckoro nons OMI BETecT(10 M) noTtpebosBanocb (cM. ®oT10.12 M D0-70.13)
nosepHyTb kopnyc AKNP — 4210/3 Ha 90 rpagycoB B BepTUKaNbHOM MAOCKOCTWU. Ha oc-HOBe AaHHbIX
®dur.3 n dur.4 sEtect(10 Mm)=1.524 B /m. (6.1 — 3)

Torga kak Oong namMepeHns UCTUHHOrO 3(PEEKTMBHOIO 3HAYEHUS TOPU3OHTANbHON COCTaBNA-IOWERA
HanpsXéHHocTn anekTpuyeckoro nona rErect(10 M) Ttakoro nosopoTta kopnyca AKUP — 4210/3 He
notpeboBanoco.

Ha ocHoBe paHHbIx dur.3 n ®wur.4 rEtect(10 m)= 392.7 MB /M. (6.1 — 4)

MoaTomy amnnuTypHoe 3HadveHue E(10 M)TecT aneKkTpMYEeCcKOn cCOCTaBnalolWen Hanps>XXEHHO-CTU
OMI1 MmoxeT 6bITb ONpeneneHo Kak

E(10 m)TecTt = 1.41 (BE2 TecT(10 M)+ rE2 TecT(10 M)) 0.5=2.22 B/ ™ (6.1 — 5).

O. 3Haa senuuuHy E(10 m)tect 1 UMANe 2 = 0.126 B , MOXHO onpenenntb 3HayeHue «JIeit-
CTBYIOWEN BbICOTbI» NPUéMHON doeppnToBoilt AHTEHHbI JIMAN2 20M1:

Hadpp MANe 2 (49.5 KlM'u)=0.126 B/ 2.22 B/ m =0.057 m (6.1 — 6)

€) OCHOBHblE reoMeTpuyeckne napameTpbl nepegarolein aHTeHHbl JIMANe 20mM1:;

OnuHa Im marHnTonposoda n kapkaca — 1 M

Inametp dm marHutonposoga — 0.05 m

OuameTp dc 06MOTKM coneHomaa «Bo3byxaeHus» — 0.068 m

Ymcno BnTkOB 0OMOTKM MAOCKUM OBYX XWNbHbIM Kabenem coneHonpa «Bo3byxaeHus» N =64 ,
LnuHa Ic coneHonpa «Bo3byX oeHns» — 0.5 M.

X) MoxHo onpenenutb aMmnanMTygHoe 3HayeHue BeNUYMHbI HanpsAXEHHOCTU MNepeMeHHoro
NpoAonbHOro MarHMTHoro nong B tene JIMANe 20m1
TN

T

“ —4045A/M (6.1 —7)

I

Hm =

3) MoXxHO onpenennTb aMnNaNTyaHOE 3HaYeHWEe UHIOYKUMM NPOA0NIbHOr0 NEPEMEHHOIO0 Mar-HUTHOrO
nons B tene JIMANe 20m1

Bm = e 10 10 60045 Th < Bs =450 Tn (6.1 — 8).

n) MOXHO BblYMCINTL B CBOOOAHOM MPOCTPAHCTBE TEOPETMYECKOE aMmnnuTynHOe 3Hauye-Hue
WHOYKUMM MarHuTHoro nons B(10 M) Ha pacctosHum 10 M OT MecTa ycTtaHoBku mogenu nmaNe 20m1,
yuYnTbiBasi, YTO OENCTBYEeT 3aKOH WU3MEHEHWs BEeNNYMHbI MarHUTHOro mnonsi o6paTHO MPOMOPUMOHANBHO
Kyby avctaHumm D:

& :

:_Shi—‘ }' =
B(10 M) = D=10x" _761nTn<1.41Brect (10 M) =5 .52 HTn (6.1 — 9)

K) MOXHO BblYMCIUTL TEOpPEeTUYecKoe amnanTyOHOE 3HayeHWe I3NEKTPMUYECKON cocTaBns-tower
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E(10 M) HanpsixéHHocTn OMI1 Ha paccTtosiHum 10 M B cBOHOOHOM MPOCTPAHCTBE OT MecTa YCTaHOBKM
nepegnatowenn JIMANe 20m1, roe Wo = 377 Om

E(0m) =5+ 07 6 06 B /M > E(10 M)TecT =2.22 B/ M. (6.1 — 10)

n) OuctaHums rpaHuubl «bnnxHerh 30Hbl» ans yactotbl f = 49.61 Ky : Dr63 = A / 21 = 964.6 m.
3Has TeopeTuyeckoe 3HayeHuve E(10 M) npu lam = 6.32 A, MOXHO BbIYACIUTb TEOPETU-YECKOE
aMnNIMTyOHOE 3HAYEHUE HanpPsSXXEHHOCTWU 3NEeKTPUYeckoro nons Ha auctadHumm B 1000 M B cBOGOOHOM
npocTpaHcTee: E(1000 m) = 10 E(10 m)/1000 =61 mB/m™ (6.1 — 11),

yTO 6onee, yeM B 4.4 pasa npeBblwaeT yrnoMsiHyToe B cTaTtbe aBTopa [7] 3HayeHue E(1000 m) =
13.8 MB / M (6.1 — 12), npn usyyeHun pacnpoctpaHeHns IMB, nanyyaemboix aHTeHHon JIMANe 20M1Ha
nepeceyéHHo MeCTHOCTM npaBda npuM  aMnaMTyOHOM 3HAYeHWM Toka «BO3OyX-IOeHusi» lam,
npoTeKkaeMoro no eé coneHougy, pasHomy 5.25 A.

M) Heobxoaommo onpenennTb BENMYMHY NONOCH nponyckaHns BW aHTeHHOI uenu

mogenn JIMANe 20m1 npu 3HaueHumn lam = 6.32 A. Ins 310/ Uenu 6biNN CHATbI aMNANTYOHO —
yacToTHble xapaktepuctukn (AYX), Kpusble KOTOpbIX NpeacTtasneHbl Ha dur.5, dur.6, n dur.7, dur.8.
Ha ocHoBaHun gaHHbIX Pur.5 n dur.6 yctaHoBUAW, YTO ONS 3TOr0 cnyyas

BW = 1.44 Kl'u. (6.1 — 13). Npn aTOM MakcMMmanbHblii ypoBeHb Obln 3adoKCMpoBaH Ha 4acToTe
f Mmak = 49.29 KI'y. 3HaHve BenuunHbl BW nossonsieT onpenenntb ahPEKTUBHOE 3HAYEHNE NOOPOTHOCTU

Qacpp = 49.61 / 1.44 = 3445 (6.1 — 14) c uenbio onpegeneHnss aPeKTUBHOrO 3Ha-4eHUs
L,
C-E

conpoTumBneHuns notepb Radpdp = 15.16 OM >rn =12.73 Om (6. — 15)

O PekTNBHOro 3HaueHus conpoTmeneHMs notepb Radd xapaktepudyeT HM TONbLKO MOTEPM
B cpuaepe n cobCTBEHHO PE30OHAHCHOW LEenu Toka «BO3OyXIeHWs» nepefarolei aHTeHHbl , HO TakXxe
noTepu B cornacyowem TpaHchopMaTope 1 B BbIXOAHbIX aneMeHTax kaHanos YM.

H) CnenyeT mMMeTb B BMIy MNpU TOM X€ 3HAYeHMM lam c yBenuyeHuMem ONUTENbLHOCTU nojayn
MOLWHOCTN Ha nepepaoowyo aHTeHHy MANe 20M2 B cuny uaMeHeHus TemnepaTypHoro pexuma B YM
1 B Tene nepegarowein aHTeHHbl NPONCX0ONT NPON3BONIbHOE U3MEHEHUE YPOBHSA nanydeHns SMB. B aTom
MOXHO ybeamTcsa Ha ocHoBe AaHHbix Pur.9. Tak Hanpumep, B npouecce cHATMs AYX BbIpoCno 3HayeHune
BETecTt(10 M)= 1.586 B /m, 3HayeHue rEtect(10 m)= 392.7 mMB /m, rE-tecT(10 M)= 409 MB /M, 3HayeHune
Brect (10 mM)=5.647 HTn (cm. PoT10.14 N P0T0.15), @ Tak Xe BbIPOC YPOBEHb 3aPErmcTPMpPOBaHHOrO
aHTeHHo MANe 2 curHana GUMA#2 = - 15.9 dBV emecto GUMA#2 = - 18 dBV .

0) N3 Bblwe uanoxeHHoro ybexpaemcs, 4yto momenb JIMANe 20m1 onuHoi B 1M M gnaMeTpoM
He 6bonee 7 cM MoXxeT 6biTb paboTocnocobHol Ha yacTtoTe nopsaka 49.5 KI'u npu noaBoamMMon kK Hew
MOLWHOCTN He Huxe 250 BartrT.

7. Mopenun JIMANe 11, JIMANe 12, JIMANe2 13, JIMANe 14, JIMAN2 15 n JIMAN? 16 «YwecTtepéH-Has»
monenn JIMA, npepnctaBneHHble Ha @Poto.1 M PoT0.2, uMeloT noaobHblin momenn JIMANe 20m1
MarHMTONPOBOA U OM3INEKTPUYECKUA Kapkac NUWb C TOW pasdHuuein, 4to mx onu-Ha 6onbwe Ha 0.5 m
W OTNMYAKOTCS YMCNOM BUTKOB WM OAMHA uX coneHompa 6Gonbwe Ha 0.25 M. MoaToMy nonasoaumas
Ha YacToTe Hecylel K X ConeHomaam Toka «Bo36yXaeHus» MOWHOCTb Pa MoxeT npesblwaTth 1200 Batt
N Kak MOATBEPXAAIT WX WUCMbITaHUS B OOMOTKE MX CONEHO-UAOB TOK MOXET A0CTUratb BENUYUHbI
nopsgka 12 A. Huxe npueooaTtca matepuansl, Kacato-lwmecs TecTta «ywectepéHHom» moagenu JIMA, cxema
coeanHeHnss oOMOTOK Toka «BO36yXnae-HUsS» U 0BMOTOK TOKa «MNoAMarHUYMBaHUS» npencTasneHa
Ha ®ur. 1, HaxooswWwencsa B «npuue-ne», NpeacTaBneHHoM Ha D0T0.3.

7.1 B Tabnuuy 3 cBeaeHbl OCHOBHble napameTpbl Mogenei JIMA, ncnonb3yembie B «ywecTe-peHHOM
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» momenn JIMA, w3mepeHHble Ha uactote 1 Ky ¢ nomowpio «L-C-R» MocTa, npepn-cTaBneHHOro
Ha ®oT70. 9 n ®PoTo. 10. Kak 1 paHee M3MepANUCb B OTAENbHOCTU, Kak MOXHO BM-geTb Ha PoTo. 9,
3NEeKTpMYeckme xapakTepuctmk obMOTKM coneHomaa Toka «Bo3OyxnaeHus» ans kaxnoin JIMA B cnyyae
OTCYTCTBUS B OM3NEKTPMYECKOM Kapkace Tena marHutonpoeoda. B mpucyTtcTBume Tena marHMTOnNpoBoda
B ANANEKTPUYECKOM Kapkace kaxaon n3 JIMA B oTAeNb-HOCTM OCYILECTBSANOCH B MECTE UX pa3MeLleHmns
Ha cTeHOe, n3obpaxéHHom Ha @PoTo. 2. Cne-gyeT NPUHATb BO BHMMaHME, 4YTO W3rOTOBNEHHbIE
cobcTBeHHOPYYHO aBTopom Moaenu JIMANe 13, 14, 15, 16 B 6onee no3agHee BpeMsi aBCONMOTHO NAEHTUYHbI
Mo CBOEW KOHCTPYKLUMWU (ANMHE COneHomaa M Yicna BUTKOB ero oOMOTKM, a Tak Xe anameTpa U TONWMHbI
CTEHKM K Tuna maTtepuana ux OM3NeKTPMYEeCcKoro Kkapkaca) oTnmyalTcs OT paHee M3roTOBMEHHbIX Mofe-
nen JIMAN2 11 n JIMAN® 12. lpn 9TOM OHM PacnonoXeHbl Ha JaHHOM cteHge (cMm. dur.1) B cneayouwem
nopsoke: cneea Ha npasa Ha BepxHeM yposHe BO JIMANe 11, 14, 16, a Ha HWXHEM ypoBHe —
NMANe 12,13,15. Kaxgpiii 3 OByx MpakTMYeckum OOHOr0 HOMMHAana pPe30oHaHCHbIX koHgeHcatopos Cof
n Co2, KOHCTPYKTMBHO pasMewéH B OByX repMeTMyHbix 060/o4Ykax Mpu napanienbHOM CoeanHeHWUn
pa3MewWweéHHbIX B HWX COOCTBEHHOPYYHO W3rOTOBNEHHbIX aBTOPOM W3 Habopa nocnegoBaTeflbHO —
napannenbHO COeAMHEHHbIX TWUMNOBbIX OTenbHbiXx 1800 BonbT Ans NOCTOSHHOrO HaNPSXeHus
KOHJEHCaTOpPOB C TAHrEHCOM NoTepb He XyXxe 510 —4 , Kak 3T0 MOXHO
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dorT0.17.

®o70.18
Tabnuua 3.
Mopenb N2 Lo [mkIH] La [MIH] N H acpcp Bup HamOTKM
11 42.88 2.028 80 ||47.29 npasas
12 66.7 1.277 88 [|19.15 nesas
13 41.61 1.588 96 ||38.5 nesas
14 48.92 1.950 96 |(39.86 npasas
15 46.11 1.895 96 |[41.1 nesas
16 43.15 1.780 96 |[|38.57 npasas

CnenyeT uMeTb BBMOY, 4YTO M3MEpPEHHble napaMmeTpbl MOocnefoBaTeflbHO COrnacoBaHHOro Co-
€OMHEHHBIX 0OMOTOK «BO3OYXAEHUS 3TMX MOAENEeN, PacrnoNoXeHHbIX B COOTBETCTBUM C reo-MeTpuei
®dur.2, nano cnegyowmnii pesynbTar:

Lasum = 6.936 MI'H rssum = 0.584 Om Qsum = 77.33
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Torpa kak apucpmeTmyeckasi cyMma 3HayeHuin Tpetbero ctonbua naet senmunHy 10.518 MIH, aTo
CNneacTBMe MarHUTHOWM B3aUMHOI0 BANAHWA Opyr Ha apyra.

7.2. N\amepeHns npoBOAMIMCb aBTOPOM B YCNOBUSX PeanbHOro pacrnonoXeHus «ylecTepEHHOM»
mMomenu B «npuuene» (cm. ®010.3) annapartypoit (cm. ®oT0.5, 6, 7) B nabopaTtopHOM MOMELE-HUN.
Ha ocHoBaHwue paHHbix ®ur.10:

a) Ha Bxon YMNe 1 tuna RMX 2450s 6bin nogaH ¢ @I cuHycomaanbHblii CUrHAN ¢ aMnanuTya-HbiM
3HayeHueM 1.75 B co 3HauyeHueM Hecyuweit YyactoThl f = 24.28 KI'l, 0obuBwKce €€ nnaB-HblM U3MEHEHUEM
obecrneyeHne HaCTPOWKM B PE30HAHC aHTEHHOW Uenu Toka «BO3OyXAeHUsi» MO MOMEHTY COBNageHus
gasbl HanpaxeHnsa Urt(Rt=0.012 Om) = 437.4 mB ¢ HanpsaxeHnem Uout = 172.8 B Ha BXx0o4e NEPBUYHOM
0o6MOTKM cornacytouero TpaHcgopmaTopa CT.

6) VMamepeHHble napameTpbl Ha 4yactote 1 KU nepBuyHOW n BTOpPUYHOW oBmoTku CT, BbINOM-
HEeHHOro Ha peppuToBOM cepaeyHuke PM87*70 nmeloT 3aHayeHuns:

L2=241.3 MKI'H, rs2 = 0.0 14 Om, Q =97, L1=1.254 MI'H, rs = 0.07 OM, Q > 100 (7.2 — 1)

Taknm obpasom CT SBNSeTCS NOHNXAOWUM TPAHCOPMATOPOM C KO3 PULNEHTOM

LI

Krp= V21 044 (72—2).

B) aMNIMTyOHOE 3HAaYeHne Toka «Bo3byxaeHns» lam = 35 A. BenvumHa akTMBHOrO CONpPOTMB-NEHUS
NOTEPb PE30HAHCHOM Lenu Toka «Bo30yXAeHNS «ylwecTepéHHok» moaenu JIMA

rn = 2.16 OM, a MOWHOCTb NoaBoammas K He Pa = 1325 Barr.

r) Tak kak pe3oHaHCHOe 3HauyeHue KoHAeHcaTopa B Lenu Toka «Bo3byxaeHusi» Co = 47.16 HD,
TO 9KBMBANEHTHOE 3HAYEHWEe WHOYKTMBHOCTMK Lenu Toka «Bo36yxneHusi» La =0.911 MI'H 0o6-poTHOCTL
eé Qa = 64.4. C y4éTOM, YTO aMNANTYOHOE 3HAYEHME HaNPSXEHUS Ha BbIXO4E BTO-PUYHO 0OMOTKMN paBHO
Utr.out = 75.7 B, noatomy Ha coneHouae oO6MOTKM BO3OYXAEHUS aM-MAMTyOHOE 3HAYEHUE HanpsXeHus
cocTtasuT BenuumHy Uam=4878 B.

) ucxons m3 pgaHHbix AYX, npenctaeneHHon Ha dur.11 n 12, nonoca nponyckaHMs aHTeH-HOro
KOHTypa Toka BW= 0.52 KU, achdpbekTuBHoe 3HauyeHue mobpoTHocTu Qachdh=54.8, a adp-dhekTnBHOE
COMPOTMBNEHNE NOTEPb aHTEHHOrO KOHTYpa NUTaHma

rapp =2550M>rmM=2.16 Om (7.2 — 3)

e) NamepeHHoe AKUIM-4210/3 achdhekTMBHOE 3HAYEHNE TOPU3OHTAIbHON COCTaBNAIOWEN NH-OYKUAN
MarHMTHOro nNons

Br.tect(15 M)=4.96 HTn cm. doT0. 16) (7.2 —4)

MHTepecHO 0TMETUTb, Tak Kak ropuM3oHTanbHas COCTaBnsaowWwas Hanpsa>XXEHHOCTU MarHUTHOrO Nong
Hr.tect (15 M) = 4.96 / 400 m =0.004 A/ M (7.2 =-5), n, ecnn yMHOXWUTb 3Ty Benu4mHy Ha BonHosoe
conpoTusneHme sakyyma Wo =120 m Om (7.2 — 6),

TO [HONXHbl ObiN Obl MONYy4ATb 3PEEKTMBHOE 3HAYEHME TOPU30OHTANbHON cocTaBnsoweé
Hanps>XE&HHOCTU anekTpudeckoro nons Er (15) =1.51 B (7.2 —7)

X) N3mepeHHoe AKWIM-4210/3 adpdpekTMBHOE 3HAYEHUE FOPM3OHTaNbHA COCTaBnslowWas Hanps-
XeHHOCTU anekTpuyeckoro nong Er.tect(15 m) = 1.551 B/ ™ ( cMm. doT0. 18) (7.2 — 8)

(MpocTo yamMBMTENBHO, YTO NOMYYEH Pe3ynbTaT NpakTUYeCKM COBNan CoO 3HAYEHNEM, BblUYUC-NEHHbBIM
C nomowpio gopmynbl (7.2 — 9) !lI) a adbdekTMBHOE 3HaAYEeHUEe BepTUMKaNbHOW CcOCTaB-ngowas
HaNPS>XeHHOCTY 9NEKTPMNYECKOro Nons
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Estect(15 M) = 1.819 B / M (cm. ®oT0. 17) (7.2 — 10), noatomy acpgpekTmBHoe abcontoT-Hoe
3HauyeHune BekTopa E (15 M) Hanps>XEHHOCTM 3NEKTPUYECKOTO NONS

E(15m) =2.3B/m. (7.2 — 11).

3) W3MepeHHbIn ypoBeHb curHana B COOTBETCTBMM C JaHHbIMW CNekTpanbHOW MJIOTHOCTU
HanpsXeHus Ha BbIxode naccuBHon aHTeHHbl MANe 2, npenctaeneHHon Ha dwur.15 paseH — 23.2 0BbB,
NnoaToMy aMnanTygHoe 3HayeHue BbIXOAHOro curHana

UoutMA#2(15 m) = 0.07 B (2.7 — 12)

n) MNockonbky Er.tect(15 M) = 1.551 B / M , TO MOXHO BbIYMCAUTb «AENCTBYIOWYIO BbICOTY»
HMAN? 2 npnéMHOIN NacCNBHOM aHTEHHbI AN AaHHOW 4acTOoThl:

HMANe 2 = 0.07/(1.41*1.551)=0.032 m. (7.2 — 13).

8. MoXHO MpoM3BECTV TEOPETMYECKYIO OLIEHKY 3HA4YeHUs Hanps>kKEHHOCTM 3/1IeKTPUYECKOro noss
Ha paccTtosiHm 1000 M, 3Has eé BenuyMHy Ha pacctogHun 15 M (cM. 7.2 — 11) npuHUMasa BO BHUMaHue
pesynbTaThl aKcnepumeHTanbHoro tecta mogenu JIMANe 20M1 Ha nepecedYéHHOn MecTHoCTH [7, N.23]:

E (1000 m) = 2.3 *(15/1000)1.2= 14.9 MB /M (8 — 1).
MoaToMy MOXHO NPeanonoXuTb, Y4To
UoutMA#2(1000 m) = 14.9 MB/M* 0.032 M = 0.48 MB (8 — 2).

[MoaTOMy MOXHO cuMTaTh, YTO MOWHOCTL pagvauun OMB «ywectepéHHoin» mogenu JIMA mo-xet
COOTBETCTBOBATb BENYMHE NopsaaKka:

42E 10000 F WD

Ppag = =7.4 BatT (8 — 3)

Taknm 06pa3omM MOXHO cuMTaTtb, YTO APEEKTMBHOCTL paavaumm OMB «ywectepéHHOn momenu
NIMA Ha yacTtoTe nopsigka 24.5 KI'y, nopsigka:

Cpan=Ppan/Pa=7.4/1325=5.6"10 -3 = 0.56% (8 — 4)
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