l'ocysapcTBEeHHOE CAHUTAPHO-ITNAEMHOJOIHYE€CKOe HOPMHDPOBaHHE
Poccuiickoii Menepauuu

4.3. METObl KOHTPOJIA. PUZNYECKUE ®AKTOPDI

OnpeneneHune ypoBHeH 3J1eKTPOMATHHTHOIO
110Jis1, CO3IaBAE€MOr0o H3J1Y4al0IIHMH
TEXHHYECKHMH CPEACTBAMH TeJICBHACHHS,
UM pagunoBemianusi 1 0a30BbIX CTAHIHA

CYXONYTHOM NOABHIKXHON PaANOCBIA3H

MeToar4yecKkHe yKa3anug
MYK 4.3.1677—03

H3nanue oduimansHoe

Munaapas Poccun
Mockea * 2003


http://www.stroyinf.ru/sr.html
http://www.stroyinf.ru/sr.html

4.3. METO/Ibl KOHTPOJIA. PU3NYECKHUE GAKTOPDI

Onpenesieane ypoBHe#d 31eKTPOMATHHTHOTO NOJIA,
CO3aBaeMOro U3Jay4YamnuHMH
TEXHUH4YECCKHMH CPEeACTBAMH TeJIeBHACHHS,
YM paauoBeiliaHus H 0230BbIX CTAHUMH
CYXONYTHOH MOABHKHOM PAAHOCBA3H

MeToaHYeCKHE YKA3AHHUSA
MYK 4.3.1677—03



bbK 51.21
046

046 OnpenejieHHe YpOBHEH 3J€KTPOMArHUTHOIO I10Jid, CO3AaBae-
MOr0 H3Jy4YalollUMU TEXHUYECKUMU CpeacTBaMH TesieBHAeHMA, UM
pagvoBeliadug U O0az0BBIX CTAHUMP CYXOMYTHOH NMOABHXHOH pa-
nyocea3u: Meroauueckue ykazaHud.—M.: PelepabHbId LEHTP
roccaHanuaHan3opa Munsapasa Poccun, 2003.—44 c.

[SBN 5—7508—0457-—7

1. PaspaboTanel coTpyaHukaMH (CaMapCKOro OTpacia¢BOro HayyHO-
UCCJICAOBATENLCKOrO WHCTHTYTA panuo Munmcrepersa Poccuiickoi Peae-
paudd 1o CBA3K UM uHGopMaruzauuu (A. JI. byzosemM, C. H. EanceensiM,
J1. C. Kazauckum, HO. . KoasuyruueiM, B. A. PoManoBeiM, M. 1O. Cnogo-
6aeBbiM, JI. B. @uaunnoeeiM, B. B. OauHBIM).

2. llpencrarnensr Muncessu Poccun (muceMo Ne JIPTC-2/988 ot
2.12.02). OnoOpeHs! KOMUCCUEHR IO rOCYJapCTBEHHOMY CaHHMTapHO-3MIHC-
MHOJIOTMMECKOMY HOPMUPOBaHUIO 1ipy Munzapase Poceuu.

3. YTBepXKIACHB U BBEACHBI B HcicTBUe | JaBHBIM [OCYNapCTBEHHBIM
caHuTapHbIM BpauoM Poccuiickoii ®@eaepanun oT 29.06.03.

4. Beenensl B3aMcH MYK 4.3.045—96 u MYK 4.3.046—96 (B yactu

0a30BbIX CTaHLMIA).

bbK 351.21
Penaxropsl bapabanosa T. JI., Maxcaxosa E. H.
Texunveckuii pegaxrop Jlomanosa L. B.
llonmucano B newarts 21.10.03
®opmat 60x88/16 Ileu. n. 2,75
Tupax 1000 k3. 3akas 49

MunKcTeEPCTBO 3apaBooxparenus Poccuiickoit Peaepaiinm
101431, Mocxksa, Paxmanosckuit nep., 1. 3

OpHruHan-MakeT NOArOTOBMEH K [MEYaTH U THpaXkupoBaH M3gaTenbCkuM OTIEIOM
(PenepalbHOro UEHTPa roccaH3nuaHaopa Munsapasa PO
125167, Mockaa, nipoe3n Asporiopra, 11
Otaenenue peanuzaiiuy, Tei. 198-61-01

© Munsapas Poccun, 2003
© MegepabHbIH UEHTP roccaHINHAHAAIOPA
Mun3apasa Pocenn, 2003



MYK 4.3.1677—03

Conepxanue
HasHaueHUE Y OONACTD NIPUMEHEHHMA. ....c.ovieeirrirmenceissimreesessrrsneessssssanearssaonsss feerereenras 4
. OOILIME MOMOMKEHHA. ...eveeeeerreeiiireeeeisritereeeeeasaareasasassessansssnnesenstnesesssossmeersansssesassssnsses 5
2. OCHOBHBIE TI0N10KEHUA METOIUKH PaCUETHOr O NMPOrHO3UPOBAHHA YPOBHEH
BNIEKTPOMATHHUTHOTO TTOJIS ..eouivuiniennirearrreeenacneenniarssesneaninssanssansessmnuasnnsaosrannsssssnssnnsese 6
2. ], CYIITHOCTE METOIA coovneienneereirnressetastnemnseertaeresenssssesssssssnssssasssssssssnseorssresnassasanns 6
2.2. Pacyer pacnpcaeneHys TOKa B MPOBOAHMKAX AHTCHHBL ....covveirererireniniinrinnnainne, 7
2.3. PacyeTt yPOBHEH ICKTPOMATHUTHOTO MO, .ceereririeireriennerieeernnnnnressesseorsnserons 1
2.3.1. OOILIHE TIOMOMKEHHA . ......cmvrerrennnnrareasnsreemsaneesssrssssssossssessesmsneeesssssansesions 11
2.3.2. PacueT ypOBHE# 3MEKTPOMAarHHTHOIO 1015 HEMOCPEACTBEHHO
10 TOKY AHTCHHDBI ....coeuunieriiirimnrrrrinererassersssnmesnaresnssernniasesaressseerarssannsrans 14
2.3.3. Pacuer ypOBHEH 31eKTPOMarHUTHOIO 110J151 110 fHarpamMme
Harpas/ICHHOCTH, ONPEACIAEMON 110 TOKY AHTCHHBI .......ccoeviivnniinnnnnnn. 19
2.3.4. Pacyer ypOBHEH 3JEKTPOMArHUTHOrO NOJA 110 MACHOPTHRIM
AUATPAMMAM HAMPABHCHHOCTH ..cooveveerereeeecnissssssesissssssssassasasssiesssssasasans 22

2.3.5. PacdeT ypOBHCH 2/ICKTPOMArHMTHOTO 1011 AHTEHHOH PEIISTKH 110
NacHopTHLIM AHarpaMMaM HaflpaBiICHHOCTH COCTaBJIAIOLIHX €€

232 040 U2 W A1 [ SOOI 25

3. Meroauka u3MepeHUs YPOBHEHN dNEKTPOMArHUTHBIX MOJICH ....oovvviiiiiiineniiivianinae. 26

3.1. l1oAroToBKa K NPOBEACHUIO UIMEPECHMM. .....uvemriiniere e e 26

3.2. BeiOop Tpacc (MapIIPYTOBR) UBMEPCHHMM ....c.oiverreiererieicecerrer e e e s e sr e e aeeveneens 26

3.3. TIpOBEACHUE UBMEPCHMI ........ovvevieiriiereeriiierececisneciseeresissiase s srssraassenae e resananees 27

3.3. 1. OOLIHE MOTOMKEHHSA ......eereeereereeaeireaeeerarssrrnerennerensarenrenesnrerataesesserenssenes 27

3.3.2. A3mepeHus B auamna3one 4acToT 27—48, 4 Ml i ..., 29

3.3.3. Usmepenus B nuanasoue 4actot 48,4—300 MI ..., 29

3.3.4. MUamepenua B nuanazone 4actot 3002400 Ml ..o, 30

lHpunoocenue I. ITpuMepbI pacyeTOB YPOBHEH IJICKTPOMArHUTHOTO NOJHA................. 31
IIpunoxcenue 2. llepeydens npubopos, peKOMEHAYEMBIX K NMPUMCHCHHIO TIpH

IIPOBEACHUM UBMEPCHHHM ... ..ovvriirrinireiiiiieininieierennen e eses s tesansaens 42

[Tpunoscerue 3. PekoMEHAYEMOE NPOIrPAMMHOE O0ECIIEUCHHE ....c.cvviviiiiriiriieereenaennn, 43

CITACOK COKPAIIIEHMM v vvevvvrivirenenneieiseeeseesseerenreessrernssssssrasssssaemeenmenssesesseacenennnnssssesnmines 44



MVK 4.3.1677—03

YTBEPXJIAIO
I 1aBHEIN roCyAapCTBECHHBIN CAHUTAPHBIH
Bpau Poccuiickoit denepaiiuu,
IlepBoiit 3amecTTe L MHHHUCTPA 31PABO-
oxpaHeHus Poccuitckoit denepanuu

I'.I". OHNILEeHKO

29 utonsa 2003 r.
JlaTta BBeieHUS: C MOMEHTA YTBEPKICHNA

4.3. METO/bl KOHTPOJIA. ®DUHNUYHECKHE OAKTOPDI

OnpenejieHHe YPOBHEH 3JIEKTPOMATHHTHOIO 10JIs,
C0312BAE€MOr0 M3JIyY3I0HIHMH TEXHHYECKHMH CpeCTBAMH
reJeBuaeHus, UM pagnoBemaHus U 0A30BbIX CTAHIIHI
CYXOIIYTHOH NOJABHKHOH paJHOCBA3H

MeToaHuecKne YKA3aHHA
MYK 4.:3.._ 1677—03

HazHayenne H 00,1aCTh NPUMEHEHAN

Mertoagddyeckye ykaszaHus IpeAHa3HauyeHbl IS NPUMEHEHHUS CIIe-
HAJIMCTAaMH LEHTPOB IOCYJIapCTBEHHOI'O CAHUTAPHO-IMUAEMHOJOTHYEC
KOTO HAaA30pa, WHXEHEPHO-TEXHUYECKUMH pabOTHHKAMM, NMPOEKTHLIMYU
OpraHM3alUsAMH, OMNEPATOpaMU CBA3M B HENAX 00ECIeyYeHUsi CAaHUTAPHO-
MUIEMHOJIONHYECKOTO HaA30pa 3a UCTOUHUKAMU U3J1yUYEHHUS.

MeTroaudeckie yKasaHusi yCTaHAB/IMBAKT METOAUKH ONpeAcIICHUH
(pacueTra U U3MEPeHUil) ypoBHEH ayiekTpoMarHutHoro nojs (OMII), us-
Iy4aeMoro TeXHHUYECKUMH CpeICTBaMu TeleBuiaeHud, UM paauoBelna-
HUS 1 06a30BbIX CTAHUMKM CYXOMYTHOH IOABMXKHOW paJUOCBA3U B Juarna-

30He 27—2400 MI'1| B MecTax UxX pasMeLICHH.
JlokymeHnT BBeeH B3aMeH MVYK 4.3.04—96 u MYK 4.3.046—96 (B

yacTH 0a30BbIX CTaHUMi). OTAMYAETCA OT IPEXKHHUX JHOKYMEHTOB TEM,
4YTO COACPXMT METOAUKY pacuera ypoBHei DOMII mina npousBOJILHBIX
PacCTOSHHUM OT AHTEHH, BKIKOYast OJIMOKHIOK 30HY, C YUYETOM TOACTH-
Jarouien MOBEPXHOCTH ¥ BJIMAHUSA pa3IHYHBIX METAJIOKOHCTPYKLIHA.
MeTtoauuyeckue yKa3aHUus HE pacnpOCTPaHAIOTCA HA CPEACTBA CBSA3H,

COJiepXKalliue anepTypPHbIE AHTEHHBI,
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1. O0mue no1oxKeH s

Onpeagenenue yposaeit OMII npoBoauTCca € HENBIO ITPOrHO3HPOBA-
HHUS ¥ ONpedeeHUA COCTOSHUA JJIEKTPOMAarHUTHON 0OCTAHOBKY B MeCTax
pasMelleHHs H3Ny4daluXx o6bekToB TejaeBuAcHHA, UM BewaHus u Oa-
30BbIX CTAHUHMH CYXONYTHOH MOABHXHOM paalOCBI3H.

PacuyeTHOE NPOrHo3upoBaHne NPOBOAUTCA.

® [IpU NPOCKTHPOBaHUHK NEepeaaloliero pajdioTeXHHIecCKoro o0beKTa
(ITPTO);

® [IpM U3MCHEHHH YCJIOBUH pa3sMEUICHUA, XAPAaKTEPHCTHUK WJIH pe-
XUMOB paboThl TexHHYECKHX cpeAcTB AeicTaytoulero [1PTO (u3MeHenue
pacrnoyioKeHusi aHTEHH, BLICOT UX YCTAHOBKY, HAMPABJICHHUH U3JIYydYEHHUS,
MOILHOCTH H3JIYYEHHS, CXEeMbl aHTCHHO-QUAEPHOrO TpaKTa, 3aCTPOHKH
NPUIIErarUX TEPPUTOPUMA U T. I1.);

¢ B CJIyyae OTCYTCTBUSA MATEpPHAJIOB pacUE€THOro NpPOrHO3MPOBAHMSA
37IEKTpOMaruuTHo# obcranosku 11PTO;

e npu caaue IIPTO B s3kcruryarauuio (npd BHECEHHM M3MEHEHUH B
MPOEKT OTHOCUTENILHO €ro NEpBOHAYAJIBHOTO BApHaHTA, M KOTOpOro
OCYLLECTBIAIOCH PACYETHOE NPOrHO3UPOBAHUE).

HM3mepeHust NpoBOAATCS:

o 1ipu caaue I1PTO B akcnnyarauuio;

e B NOpsAAKe NJIAHOBBIX KOHTPONLHBIX U3MEPEHUN HE pexe OAHOro
pasa B TpH roaa (B 3aBUCHMOCTH OT pPe3ynpTaTOB AMHAMHYECKOro Ha-
ONMofAeHUsT NEPUOAUYHOCTE NpOBeAeHHd u3MEepeHui ypoBHed OMIIT mo-
)KeT OBIThL COKpallleHa MO PEUICHUIO COOTBETCTBYIOLIENO LIEHTPa rocCaH-
SNUAHAA30PA, HO HE Yyalie, YeM OAUH pa3 B roA);

® [IpY U3MEHEHHH YCJOBHH pa3sMEIUEHHN, XapaKTEPHUCTHK HUIIH pe-
KUMOB paboThl TEXHHYECKHX cpeAcTB aeicrrytoilero I1PTO;

® [I0CJ/Ie MPOBEACHMUS 3aLMUTHBIX MEPONPHUATHH, HANpaBICHHBIX Ha
CHH>KeHHe ypoBHel OMIL.

B Metoauke pacdeTHOro NpOrHoO3MpOBaHHA OMNpeneieHbl Cleaylo-
e crnocobpl pacyeta ypopHed IMII:

® HEMOCPEACTBEHHO IO TOKY B IPOBOJAHHKAX aHTEHHBI (MpeaBapH-
TEJILHO PaCCYUTAHHOMY ),

e 10 AHarpaMMe HanpasjieHHOCTH (/IH) aHTCHHBI, KOTOpas onpene-
JIAETCA MO paclpeaesieHUIO TOKa B IPOBOAHUKAX AHTECHHBI,

® 110 nacnopTHbIM JIH aHTEHHBI.

Jlns Tex cnywaem, KOrja aHTEHHA MpeACTaBseT COOOM aHTEHHYIO
pELIETKY, B KAQYECTBE 3JIEMEHTOB KOTOPOH HCMOAL3YIOTCH H3JIy4yaTesin

S
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HEH3BECTHOM KOHCTPYKLIMM C U3BECTHRIMH JIH, npeaycMoTpeHa BO3MOXK-
HOCTh pacuyeTta J1H Takout perieTku.

Pacuet ypoBHel IMII HenocpeACTBEHHO MO TOKY BBIMOJHSETCSA IJIs
OTHOCUTEJRHO MaJbIX PAaCCTOAHMNA OT aHTEHHLI (B ONMMXKHEN M MPOMEXY-
TO4HOH 30Hax), pacuer 0o JIH — ang oTHOCHTENBHO OONBIIMX PaCCTOA-
HUH (B gansHed 30He). IlacnoprHeie /IH HCnonb3yroTCA NIpU OTCYTCTBUH
CBEJICHUI O KOHCTPYKLIMU AHTEHHBI.

PacnpeneneHue TOKa 110 NPpOBOAHHKAM AHTEHHBI HaAXOAUTCA peLle-
HUEM IJICKTPOJHHAMHYCCKON 3aladd METOAOM HHTErpajibHOTO YpaBHC-
Hus. [Ipy 3TOM QHTEHHA TNPEACTABIACTCA B BHJAE CUCTEMBI OMpelAclieH-
HbIM 00pa3zoM pAacroJiOKEHHBIX M OPUECHTUPOBAHHBLIX B IPOCTPAHCTBE
[IPOBO/IHUKOB.

B meroauke pacuera ypoBHeid DMII npenycmorpeHsi:

® BO3MOXKHOCTE YUeTa MNOACTHIIAOLIEH MMOBEPXHOCTH HA OCHOBE
JABYXJIYYEBOM MOJLENU paclpoOCTpaHEHUsT PaAUOBOJIH B NPEATNION0KEHHH,
4TO NOACTWJIAIOILAA MOBEPXHOCTL HE BIIUAET Ha pacrpeleicHHe TOKa B
[IPOBOJXHUKAX aHTEHHBI;

® BO3MOXHOCTb Y4YETa BIHAHHA METAIIOKOHCTPYKUHH Ha OCHOBE
ONpeAec/ICHUS TOKA, HABEACHHOr0 Ha HUX I10JIEM aHTEHHHI.

HMcxonHpiMu JaHHBIMU AJ1s pacdeTa ypoBHed DOMII cnyxar reomer-
pPUYECKHUE MapaMEeTPbl aHTEHHbI B BUJE HA0Opa KOOPJIMHAT KOHIIOB ITPO-
BOIJHUKOB, F€OMETPHYECKHE U IICKTPOPU3MUECKUE NapaMeTpbl MOJACTH-
JTatonIed MOBEPXHOCTH, TEXHUUYECKHE XAPAKTEPUCTUKH PpaaUONepearo-
IUX CPEACTB.

B npunox. 3 npuBeleHa UH(POPMAULUA O PEKOMEHAYEMOM IIpO-
rpaMMHOM 00eCIeYeHHH, BKIIro4arolleM B ceds pacyet yposHeit IMIT o
U3JI0KCHHBIM B METOJIMUECKUX YKa3aHUAX METOAUKAM JUIA YKa3aHHbIX

TeXHUUYECKUX CPEACTB.

MeToauka U3MEPEHUH OCHOBAHA Ha NPUHLMNAX 3aJI0XKEHHBIX B pac-
YETHbIA [MPOTHO3 H OPUEHTHPOBaHA Ha HCIIOL30BAHUE CYLIECTBYIOIIUX
HU3MEPUTENBbHBIX MPUOOPOB, obecreYHBaAIOLIMX JOCTATOYHYKO TOYHOCTD
KOHTPOJIst ypoBHEH OMIT.

2. OcHOBHBIEC M10JI02KEHHH METOAHKH PacYe€THOro
NPOrHO3HPOBAHHSA YPOBHEH 3JIEKTPOMATHUTHOIO NONHA

2.1, Cywynocmes memooa

Pacuer yposHedt IMII HenocpeACTBEHHO MO TOKY aHTEHHBI BbINOJI-
HAETCS B 1Ba 3Tara: CHayala pacCYUThIBAETCA pacnpeleieHue ToKa B Ipo-
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BOAHMKAX aHTEHHEI, 3aTeM — ypoBHU OMII1. Pacuer pacnpenenenus toka
BBINOJIHACTCA HA OCHOBE PCIUCHHA COOTBETCTBYIOILECH 3JIEKTpOAMHAMHYE-
CKOH 3ajayd METOAOM HHTEIPAJILHOIO YPAaBHEHHSA B TOHKOIPOBOJIOUHOM
npuOsxenud. Ilpu 3ToM peasnbhas KOHCTPYKLMS aHTEHHBI [IPeJICTABIISET-
CA B BHJI€ CHCTEMBI JJIEKTPHIECKH TOHKHX LIHITHHAPHICCKHX MPOBOIHHUKOB.
PeliieHne MHTETPaNLHOIO YpaBHEHHS BBINOJIHAETCS METOIOM KOJUIOKALIMH
pu KyCOYHO-CHHyCOMJANbHOM Oasuce. Pacuet ypoBHei DMIT BbITONH-
€TCs HETIOCPECACTBEHHO MO HAWACHHOMY pacupeiciiCHHIO TOKa ¢ YUETOM
HAJIMYHS alepTYPHBIX UCKDKEHUN U peaKTUBHBIX NOJIEH.

Pacyetr yposHe#t OMII no paccuntanHo# JIH BeImonHsAETCS B TpH
jTana: CHa4yajla pacCUMTBIBACTCS paclpedc/icHHe TOKa B ITPOBOJHHUKAX
aHTeHHBDI, 3aTeM — JIH n ko3 duiment HanpasneHHoro aeicreug (KHI),
Ha 3aBepiiaroieM dTane no HadgendbM JIH w KHJI paccuuteiBaloTCA
ypoBHU OMIL. PacnipeseneHue Toka B IpOBOAHMKAX ONPENENAETCSA TaK XKe,
KaK ¥ NnpH pacyere yposueil OMII HenoCpeACTBEHHO IO TOKY AaHTEHHD.

Pacuer ypoBHed OMII no nacnoptaeiM J[H BeIIONHSETCS B OAUH
jTan. [Ipym 3TOM cuMTaeTcs, Yyro uzaydeHue (¢ 3a7aHHOM HaAIPaBJIEHHO-
CTbIO, OonpeAe/IIeMON nacnopTHeIMUA JIH) NMPOHCXOAUT U3 TOUKH, PUHMU-
MaeMOH 3a (a30oBblil LEHTP aHTEHHBI.

Ilpy panpHelilieM U3/I0XeEHHH, €ClIM HeT CHELHAlbHBIX OTrOBOPOK,
e AUHWIIBI U3MEPEHHUA BCEX BelmuuH faHbl B cucteMme CH.

2.2. Pacuem pacnpedenenun moxka 6 npo8OOHUKAX AHMEHHDI

Pacyer pacupeneneHus Toka B NpOBOAHUKAX AHTEHHB! BHIMOIHAECTCS
B CJICAYIOLLEH I10CIIeI0BATEIBHOCTH

® NOCTPOEHHE IEKTPOIUHAMMHUECCKON MOJIEIIM aHTEHHBI;

® PACYET IJIEMEHTOB MATPHLBI CUCTEMBI IMHEHHBIX anre0panyecKux
ypaBHenui (CJIAY) — anrebpandeckoro asajiora UCXOAHOTO UHTETPAIb-
HOIO YPaBHCHHUA;

e petuenne CJIAY u onpeneneHune Ko3hOHUUMEHTOB pPassIOXKECHHUS
MCKOMOU (QYHKLMU pacnpelelieHus Toka (TOKoBas (yHKI{HMsA) MO 33a]aH-
HOMY 0asucy.

[locmpoenue 3nexmpoounamutecko Mooenu

PeanibHas KOHCTpYKIUA TIPEACTABAAETCA B BUIAE CHCTEMBI 3IEKTPH-
YECKH TOHKHUX NMPAMOJIMHEHHBIX HUWIMHAPUYECKUX MTPOBOAHHKOB. Paiunyc
IPOBOJTHUKOB MPY 3TOM HE NOKeH npesbiiiars 0,01A (3aech U manee A —
NMHA BosiHbl). IIpoBogHUKY GonbIIero pafuyca NPeACTABIAIOTCA B BUJIC
[TPOBOJIOYHBIX LMAMHIAPOB. CHJIOLIHBIE METAINIMYECKHE I[TOBEPXHOCTH

7



MVYK 4.3.1677—03

MPeACTaBIAOTCA B BHAEC NMPOBOJOYHLIX CETOK. I1pOBOAHMKHU, OCH KOTO-
PbIX ABIAIOTCS ITAAKUMHU KpUBBIMH, NPEJICTABIIAOTCA B BUAE IOMAHBIX.
BBOAUTCA MpOCTPAHCTBEHHbIM KOHTYp L, 00pa3oBaHHLIA COBOKYII-
HOCTBIO OCEH NPOBOAHHKOB. OripeaenseTcs MNOJIOKUTENbHOE HanpaBJie-
HHe 00x0a KOHTYpa L (OHO k€ MONOXKUTEILHOE HANIPABACHUE /11 TOKA),
¥ BBOJAUTCA KPUBONUHEHHAA KOOPAUHATA /, OTCUMTBIBaeMas BJIOJIb HETO.
JUis onpeneneHns KyCOYHO-CHHYCOHia/IbHbIX Oa3uCHBIX (PyHKLIWH
KaXObli NPAMONMHEHHBLIA NPOBOAHUK pa3OUBACTCA Ha JJICKTPUUYECKH
KOPOTKHUE HYaCTUYHO TEpeceKaroluecs OTpe3Kku — CerMeHThl. Kaxaplil 4-

CETMEHT ONpejenseTcs TpeMsa TOYKaMu: HauanbHol ', cpenHei /, , U

KOHE4HOH /"' (B COOTBETCTBUM C BHIOPAHHBIM [OJIOKMTENBHBIM HAIPaB-
nexHuem). I lpu 3TOM HayajdbHas TOYKA £-r0 CErMEHTA (€CJIM OH He TEPBbIii
HAa JaHHOM TIPOBOAHHMKE) COBMNAJACT CO CpeAHer Toukoi (k — 1)-ro, Ko-
HEe4YHas (€CJi OH HE MOCACAHUM Ha NAaHHOM IPOBOJHMKE) — CO CpeaHei

. . -y +) v
toukoit (k+ 1)-ro: 1~ =4, ;" =1,.,,. Ecnu k-it cerMenT sABNAETCA NeEp-

BbIM ([1OCJIEAHMM) Ha JJAHHOM IIPOBOJHHKE, TO €ro HayaiabHas (KOHEeYHas )

TOYKA COBMAAACT ¢ HAYANIOM (KOHLIOM) MPOBOJAHUKA.
ToukaM, onpenensoliM HEKOTOPHIN k- CEIMEHT, COMOCTaBIgIOTCA

3 paguyc-BeKTOpa 7. ', r., r. ' (HayajbHas, CPEIHAS H KOHEYHAs TOUKa,

COOTBETCTBCHHO), & TAKXKE PafMyC-BEKTOP TOYKU KOJLIOKALHH ;f — TOY-~

KW Ha OBEPXHOCTH NMPOBOJHMKA, ONMkallel K Touxe , .

[IpaMoOnNUHEHHbIE MPOBOJHUKH Da3OMBAIOTCH Ha CErMEHThl pPaBHO-
MepHO. Ilpu 3TOM A/IMHY CErMEHTA CNeAYET BbIOMPATh U3 YC/IOBUA:

2a0/3 <

AP =5 <A /5, rae (2.1)

a — paanyc NpOBOOHHKA.
[lpn yBeHUeHHH ANMHBI CErMEHTA OTHOCUTENBHO YKa3aHHBIX Mpe-

OEN0B BO3pacTaet MOTrPEHIHOCTE alIpoKCUMalMK, MpHA YMEHBIIEHHH —
yxyawmaercs obycnoBnedHHocts CJIAY, B pesyibTare uyero BbIYHUCIIH-
TEJIbHBIA aITOPUTM MOXKET 0Ka3aThCA HEYCTOHUYMBBIM.

Hisa onucaHusa pa3BeTBICHHH NPOBOAHHKOB BBOLAATCA LOIIOJIHU-
TeJbHbIE CerMeHThL. 1Ipu 3TOM cpeaHss TOYKa AOINOJHUTEIBHOIO Cer-
MEHTa COBNAJAET ¢ KpalHUMH TOUKAMHU COEIUHAIOIIMXCS MPOBOAHUKOB,
a Ha4yalbHad H KOHEYHas — CO CPEeAHUMM TOUYKaMu KpahHux (OnvKaii-
LIMX) CErMEHTOB Ha JaHHBIX NMPOBOAHUKAX. [1pu 3TOM BO H30EekaHUE M0~
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ABJIEHUS NUHEHHO 3aBHcUMbIX ypaBHeHud CJIAY Heobxoaumo cobinto-
JEeHUE CNCAYIOLINX MPaBHII:

® YUCJIO KOMILIAHAPHBIX NNPOBOAHHUKOB, COSIUHAIONIUXCA B OJHOH TOY-
Ke, JOJPKHO OBITh He Oonee 3 (BBOASTCA 2 AONOJHHUTEIBHBIX CETMEHTA);

® YHCJIO HEKOMIUIAHAPHBIX ITPOBOJAHMKOB, COEAUHAIOLLAXCA B OJHOM
TOUKe, NOJKHO OBITh He 0oJiee 4 (BROAATCS 3 AOTIOJHUTENBLHBIX CETMEHTA).

[Ipy HEOOXOONMMOCTH ONUCAHUA JJIEKTPUUECKOrO0 COEAUHECHUS
OONbLIEro YUCjia POBOAHUKOB, CIEAYET TOUKU INEKTPUUYECKUX KOHTAK-
TOB Pa3HECTH B MPOCTPAHCTBE HA IIEKTPUYECKH MAJIOE PacCTOAHHUE, UTO
HECYLIIECTBEHHO JIJIA JJIEKTPHUCCKUX XapaKTePHUCTHK aHTCHHBI.

Ilpy MoaenupoBaHUM CINOIIHON MOBEPXHOCTH NMPOBOJOYHON cet-
KO#l IOMOJIHUTEBbHBIE CETMEHTBI B y3/1aX CETKH HE BBOASNTCA.

3a30pbl aKTUBHBIX BUOPATOPOB (K KOTOPBIM MOABOAATCS IMUTAIOLLHUE
HanpsHKEHUA ) TAKKE OMUCHIBAIOTCA cerMeHTamMu. [1pu 3toM cpenHssa Tou-
Ka CETMEHTa COBIIAJAeT CO CpeAHEH TOYKOM 3a30pa, a Ha4YallbHAsA U KO-
HeuyHas — CO CpPeJHUMH TOYKAaMHM KparHux (Onmkaiimx) cerMeHTOB Ha
NPUMBIKAIOLHUX K 3330pYy MPOBOAHUKAX (MJieyax BUOparopa).

Pacuem mampuyor CJ/IAY

Marpuua CJIAY (pacuiupeHHas) COAEPXUT KBAAPATHYH) MATPHUILLY
N x N (N — obiuee 4uCII0 CerMEHTOB B MOJE/H) ¢ 3neMeHTaMu K (i, k=
1, 2, ... N) 1 N-MepHblii cTonbel cBOOOAHBIX ufieHoB E, (i = 1, 2, ... N).
3aeck | — HOMEp cTpoku marpuusl (Homep ypaBHeHus CJIAY, nomep
TOYKH KOJUIOKALUK), £ — HOMEP C¢TOJIOLa MaTpuLel (HOMEP CErMeHTa).

DNEMEHT KBaJpaTHON MaTpHlbl K, YHCICHHO paBEH B3ATOH C 00-
paTHbBIM 3HAaKOM TAHT€HI{MAIBHOMU COCTABISIOLICH INECKTPHUECKOTO MO,
CO34aBaeMOI0 k-M CErMEHTOM C €IUHUYHBEIM TOKOM B CpeJIHel TOuKe /-To
cerMeHnTa. BennuuHa K, onpeAeaeTcs KaKk CyMMa JABYX COCTaBJISIOLIHUX:

_ () (+)
Ky =K, tK,; > rne (2.2)
K ,-i,') — CocCTaB/idollas, COOTBCTCTBYIOLAA H3JIYUCHHIO OTPC3Ka
[IIE_) 3 [ k ] ’
K :5:} — COCTaBJidrolas, COOTBCTCTBYIOLiAsA H3JIYHCHHHO OTpPC3Ka

(+)
bott”]
(+)

CocraBnsiomie K.’ u Ky  paccuHTHIBAIOTCA 110 GopMmyite:
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BN ES '" (%)
(1) _ i120mz, %k (1) () (1) () I I ;120nz Pr
(£) Gy ~Cy Gy ~izy S Gy ' i X

o g (£)
| Rf’i’ IﬁRJ’k y Sk

(£) (1) (£}
(+) @) _ ) S, G, Bz, ) iz, ) )
X ( Z ik +l,i- l ( C G + kﬁ . 1 R{ R ?_r Fﬂe(z':)’)
- k ! ik 4

+ — - (L T ~ ~

. __(4(+) _*())/q.
zi =V, —rn )

i

CBA3AHHOM C i-M CEIMEHTOM,

(%) _( 1) )
Z g e 1

CBA3aHHOM C OTPE3KOM [zf)’[k] (3HAK «—») WJIH OTPE3KOM [lk,[i+)](3}{a[(
«+») k-r0 CErMeHTa;

(+) _;,;(—)I — z-OpT B LMIHHAPHAYECKOH CHCTEME,

-(* — .
k( ) !"k\ — Z2-0pT B UUWIHHAPHYECKOU CUCTEMCE,

R (T
pk—-) = fzi) i Tk ’Ei) — P-OpPT B HUIIMHIApPHYECKOH CUCTeME,
l’} Tz, W T )Ek

CBSI3aHHOH C OTPE3KOM [1£‘),zk] (3HAaK «—») WIH OTPE3KOM []k,[£+)](3HaK
«+») k-ro CErMEHTA;

:l_' — j: — — s WF
2 = z,f )(,:-;f —7.) — annnukara i-# TOYKM KOJUIOKALMH B LTHH/-

PUYECKOH CHCTEME, CBA3AHHOMN C OTPE3KOM [Jé"), zk] (3HAK «—») WU OT-

~+
PE3KOM [Ik,li )] (3HAK «+») k-T'O CETMEHTAa,;

(1) :
+ BXP( PR, ) expl— PR,
G,.i ) = , G, = P ( P 4@) — 3HavYeHus (YHKLHU
4R 4R,
['puHa [1g pa3iuuHbIX rap TOYEK;
i —{} o 2 .t ar

Ry = Irif — 7 ’l—- PACCTOSIHHSL MEXAY i-ii TOYKOH KOJUIOKAUMH U

KpalHUMU (HAYAILHON M KOHEYHOM ) TOYKaMU k-I'0 CErMeHTa;

Rie = IE 7, |— PacCTOAHHE MEXAY i-H TOYKOH KOMIOKALUH U Cpeji-
HEeH TOYKOH k-0 CerMeHTa;
B =21 / A — BOJHOBOE 4HCJIO.

CBoboauele wieHsl CJIAY E, onpeaeNsioTcs clieAyIOMmuM o6pazom.
Eciin i-f TOYKa KOJLIOKAUMHU COOTBETICTBYET CErMEHTY, pPacmnojio-
’KEHHOMY Ha NpoBOJHHKe, TO E. = (. Ecny /-9 Touka xoJU10KailuH COOT-

10
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BETCTBYET CEIMEHTY, PacHoIOKEHHOMY B 3a30p€ akTHUBHOIro BUOparopa,
TO B KadecTBe E; Oepercd HOPMHUPOBAHHAdA BENWYHUHA BXOAHOrO Hamnps-
xeHus. IIpu aToM, eclii aHTeHHA COAEpPXUT OAUH BUOPATOp, TO HOPMHU-
POBAHHOE BXOAHOE HANPSHKEHUE TONaraeTcsa paBHbBIM eauHuLe. Eciy xe
AHTEHHA COJCPXKHT IBAa UK OoNnee BUOPATOPOR (AHTEHHAs pelueTka), 1Is
OAHOrO U3 BUOPATOPOB HOPMHPOBAHHOE BXOJHOE HATpPSOXKEHUE 110j1araeT-
Csi paBHBIM EIUHHLE, a4 OCTAIBHBIC BXO/IHbIE HANPSKEHUS HOPMUPYIOTCS
K (pakTHYECKOM BEeJIMUMHE BXOJHOTO HaNpsHKEHUA JaHHOTO BUOpaTtopa.

Pemienne CJIAY pexkOMEHAYETCS BBINOJHATE METOAOM OIITHMAalb-
HOI'O UCKITIOYEHHH.

CJIAY 3anuceiBaercs CJACAYIOLHUM 0Opa3oM:

N
S Kk,0,=E, i=12..N (2.4)

k=l
B pesyabstare pewenus CJIAY onpenensrorcs ko3QPUUMEHTH! pa3-
JIOXKEHHUSA UCKOMOH TOKOBO#N (QyHKuuu /,, I,, ... I, . HACIEHHO NaHHBIE

KOI(OHIUMECHTHI pABHBI TOKAM B CPEJHHUX TOYKaX COOTBETCTBYIOLIMX Cer-
MEHTOB NPH BEIOpaHHO! HOPMUPOBKE BXOAHBIX HANPXKEHUI (TOKOB).

2.3. Pacuem ypoeHei 31eKmpoMazZHUMHO20 NOAR
2.3.1. Obwue nonosxcenus

Hnsa Beibopa cnocoba pacuera ypoBHeid IMII BBogdATCS JOMOIHH-
TEJIbHbIE KPUTEPUH.

[Ipu R <R,, ypoBeHb OMII HE0OX0MUMO pacCUHTHIBATHL HEMOCPEN-
CTBEHHO MO TOKY aHTE€HHBI, 4 TIPH R 2 R,, — no JIH, paccyutaHHOH MO
TOKY aHTEHHBI MM nacroptHeiM J{H, rae:

DZ

max
0324 >

R — pacCTOsIHHE OT reOMETPHUYECKOro LICHTPA aHTCHHbLI A0 TOYKH
HabmogeHns (B KOTopoil onpeaenaercs ypoeab IMII);

Dpax — MAKCUMAIIBHBIA pasMep aHTEHHHI.

Ecnu cBenenus 06 yctpoiicTBe (KOHCTPYKLMHM) aHTEHHBI OTCYTCT-
BYIOT (T. €. HE [IPeACTABIIeTCI BO3IMOXKHEIM [IOCTPOUTD NEKTPOAUHAMH-
4eCKyr0 MOJEIbL M pacCyuTarb TOK aHTEHHb!), HO H3BECTHBI €€ MacHopT-
Hble JIH, pacyet ypoBHeit OMII BeinonHaeTca 1o nacnopTHeiM J{H. I1pu
3TOM, €CJId R < R,, NOJIyYE€HHbIE 3HAYECHHA HANPAKEHHOCTH MO (3JIeK-

TPUYECKOIO0 W MarHMTHOI0) HEOOXOAMMO YMHOXHUTh Ha MONpPaBOYHBIN

R = e (2.5)

11
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K03(hPUUUEHT p, rpaUK KOTOPOro B 3aBUCUMOCTH OT napaMmeTpa

o = V2AR / D,,.. IpUBENEH Ha puc. 1.

KputeprueM HEOOXOOUMOCTH y4yeTa BIMSHUA METAUIOKOHCTPYKUMH

CJIYKHT BbIITOJIHEHHEC HCPABCHCTBA.

Ry <240, (D, /M )p (D, /1), rre

RM — pacCTOIHHE OT TOYKH
HabmoaeHua o Ompxaniie K Hel

TOYKH Ha METAJIOKOHCTPYKLIHH.

Dy — MaKCHMallbHBIA pas-

MEP METAJJIOKOHCTPYKIIMH, U3MeE-
PESHHBIN MO BEPTHKAIH IIPH BEp-
TUKAJIbHOH MMONSIpHU3aLMH # IO
TOPU3OHTANIM NPH TOPH3OHTANL-
HOM [oNApU3aLi;

D, — MakcUMalbHBIH pas-
MEpP METANIOKOHCTPYKIIHH, H3-
MEPEHHBIH MO FOPU3OHTAH I[IPH
BEPTUKAIBHOHU [1OJISIPU3AIHU H 110
BEPTUKAIH TIPH TOPHU3OHTAJILHOM
NOJIApH3aLIUY;

Pu(Ql/k), p.(D. /) — ko30-
(PMLHEHTDI, 3HAYEHUS KOTOPBIX OIl-
peaessitoTeA 1o rpadykaM Ha puc. 2.

BiusHue MoACTHIAKOLIEH

(2.6)

1,4

T
|
N
(] | | HRBR
S
i R HE RN N R
B B B
gEzasasatabasassps
| { i ] { { l ) |
A
1,0 1.4 1,8 22 g

Puc. 1.

1,2

1,0

MOBEPXHOCTH HE YUYUTHIBACTCA B CIIEAYIOIUIUX CIydasX:
e TOUKa HAOMIOACHHUSA PACcHOJIOKEHA HMXKE YPOBHA MOACTHJIAIOLUECH
ITOBEPXHOCTH (31€Ch UMCIOTCA B BHJY NOBEPXHOCTH OrpaHUYEHHBIX pa3-

MEPOB, HaNpUMeEP, KPBILLH 31aHKH );

® BLICOTA UEHTPa aHTEHHBI M BbLICOTA TOYKH HADIIOAEHUA OTHOCH-
TEJIbHO NoACTHIAoLeH moBepxHOCTU B 10 u Oonee pa3 npeBbilUAeT pac-
CTOSHHE MEXAY LICHTPOM aHTEHHbI U TOYKOH HAOIOACHHS.

H3nyyaemasi MOIIHOCTL P onpeaesseTcs cieyIomuM 0opa3om.

JList aHTeHHO-PHAepHbIX ycTpolicTB UM BeljaHusa ¥ 06a30BbIX CTaH-
M CYXONYTHOH TMOABMKHOM pagUOCBI3H BeJIMYHHA P ONpeaenseTcs o

dopmyne:

12
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12 )
K, 1

|, rae (2.7)
~

Puoy — HOMHHAIbHAS MOILIHOCTH NIEpPEJaTUHKA;

Ny = 107~/"° — KI1]] duzepa;

o — NIOroHHoe ociabnenue B puaepe, 1b/m;

L¢ — AvHa puaepa;

K. — KO3QPULHEHT CTOSYEH BOMHB HAaNPMHKEHHUA HA BX0/J€ aHTEHHBI.

JIng aHTeHHO-OUACPHbIX
YCTPOUCTB TEJCBUIACHUA IUa-
nazoHa YBY uznyuyaemas Molil-
HOCTh OMNpEAENAETCA TaKXKE IO
dopmyne (2.7), HO HpH ITOM
Puow OTpeHEnseTcs 1o GopMy-
ane: Puow=0,327P,;+ P,, rOE
Pus U P;; — HOMUHANAbHEIE MOIII-
HOCTH MNepenaTyYukoB H300pa-
)KEHUS U 3BYKOBOI'O CONPOBOXK-
IEHUS, COOTBETCTBEHHO.

IIns aHTEeHHO-QUIEPHBIX
YCTPONCTB TEJEBUIACHHA JHa-
nazoHa OBY pacder ypoBHEH
OMI1 BeImoONHSIETCA Ha ABYX
YacTOTaX — HA YacTOTE HECY-
el u306paxkeHrss M Ha 4acTo-
T€ HECYILEH 3BYKOBOI'O COIPO-
BOXKJICHH A (TENEBU3KOHHAs
CTAHLIUA paccMaTpHUBaeTCd Kak

pi DyYA), p (D)

TR

jaaes
PL |
gEsss

Il!ﬁ'dﬂﬂ

887 Eanosatas
e

Ba HE3aBHCHMBIX MNepeaaryuka). B oboux cnyyagx u3iydaemas MOLi-
HOCTB onpejenseTcsa no ¢gopmyne (2.7), npu 3Tom P,,,, ANA 4aCTOThI HE-
Cymiel u300paKeHHA onpeaessercs no gopmyne P, = 0,327P,;, a nna
YaCTOThl HECyHIeH 3BYKOBOIO COIPOBOXACHHUS BEJIUMYHHA P, Ocpercs

paBHOU P, .

13
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2.3.2. Pacuem ypoerneu saexmpomazHumunoz0 nous
HEenocpeoCcmeeHHo N0 MoKy aHmeHHbI

[Ip# OTCYTCTBHH BIMAIOHIUX METAIOKOHCTPYKLHMH H NOACTHIAIO-
e nOBEpPXHOCTH pacueT ypoBHed IMII BrimonuseTcs caeayronmm o0-
Pa3oM.

Bekrop HanpsmHKEeHHOCTH MEKTPUUECKOro 110j19 £ B TOUYKE Habmto-
JICHUA ¢ paiuyc-BEKTOPOM r ompenensiercs o popmyJe:

EG)=E () = Z{xOK(U D+ 50K + 70K "’)}jk ,rne (2.8)
o

E ,(r) —none, co3aaBacMoOe aHTEHHO#N B CBOOOHOM MIPOCTPAHCTBE;

X0 > Yo» zo — OPThI OCHOBHOM JleKapTOBOK CHCTEMbI KOOPAMHAT;

0. 0. 0
K,f, ) Ki 7 K,E 7 KO3(ULMEHTEI, KOTOPbIE ONpEeaeNIIIOTCA

Tak e, Kak ¥ aneMeHTbl MaTpuusl CJIAY K, ¢ Toil nuilb pasHUILICH, YTO
BMECTO TOYKH KOJIJIOKalHH OepeTcs To4Ka HaOIIoAeHUA 7 , 8 BMECTO Op-

(0.x) (0.y) (0.2)

Ta z OepyTcst OpPTHI X yos zo NPYU BBIYHCIICHHUU K, " ',K, ~,K, 7,

COOTBETCTBEHHO.
JIekapTOBBl COCTaBILIIOLIME BEKTOPA HANPMKEHHOCTH 3JICKTpHUC-

CKOTO [10JI OTPEASAOTCA N0 (hOpMyiaMm:
E.=x0E(r), E, = yE(r), E, = z0E(r) (2.9)

CpenHee kBaapatuuHoe (3ddexTUuBHOE) 3HAYECHHUE HAIPAIKCHHOCTH
3JIEKTPUYECKOTrO NOJIA £ onpeaensercd 1o Gopmyie:

0707q \/E E +E E +EEE: » TJIE (2.10)

g, — O€3pasMepHbId PEHOPMHPOBOYHBIA KOIPOUUMENT, TO3BOJISAIO-
(IIMHA TONYYHUTh 3HAYEHUS IIOJsl, COOTBETCTRYyIONIHE (PaKTHUECKOM MOIII-
HOCTU H3JIy4YeHHS (C YUYETOM MOTJIOUIEHUS B cpejie Mo MOACTUIAIOLIEH
[TOBEPXHOCTHIO).

PeHOpMHPOBOYHBIH KO3(DOHLUHEHT g, PACCUHTRIBAETCS 1O (POPMYJIE:

P

7, _9 ! , roe (2.11)

(+) —7

T =+ @RGP -1

N - - —_
STetBE
=]

=

i

V—Re

14
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=012, 1= w1 )25
P — (akTHuYeCKas MOIHOCTD, H3y4yaeMas aHTEHHOM;

Zj(z) — OPT KOHTYpa L;

E(/) — @¢ydxuds OpoOAONBHOIO pacrpefeieHHd JTEKTPHYECKOro
[10/11 Ha [IOBEPXHOCTAX NIPOBOAHUKOB @HTEHHDI.

3naueHus BxonsiieH B (2.11) dyHkuMH E(/) PacCYHTHIBAIOTCH MO

dopmyine (2.8), rae B ka4ecTBe TOYKH r OepeTcs TOUKA Ha MOBEPXHOCTH
[IpOBOAHHUKA, OJivbkaliiuas K TOYKe Ha OCH POBOAHUKA C KOOPOHHATOM /.

[Ipy HeoOXoaUMOCTH ofpejiefieHHs IUIOTHOCTH TOTOKA JSHEPruu
CHayajla OMpeaesArTCA AEKapTOBbl COCTABIAIOMIHE BEKTOpa HaNpIKEH-
HOCTH MarHUTHOTO NojiA 1o GopMynam:

H.=i(opo)~ (E,/0z ~ OE,/dy) (2.12)
H,=i(ow)" (OE,/ox ~ OE, 10z) (2.13)
H,=i(0po) ' (O, /10y — OE,/dx) (2.14)

YacTHbIE NpOU3BOAHBIE MO KoOpAauHatamM B ¢opmynax (2.12)—
(2.14) HaxoOsATCA YHUCNEHHO HAa OCHOBE KOHEYHO-PA3HOCTHOM alNpOKCH-

mMauud. 1Ipd 3TOM KOHEuHblE npUpaliCHHs N0 KOOpAMHATaM JOJDKHBI
OBITH 3HAYUTEIbHO MEHBLLIE ANHHBI BOJHBI.

[Tn0THOCTE NoTOKa SHepruu I7, MKBT/cM’ onpeaensercs o GopMmysie:

1=50g. \/ ReiEyH: e e -enf +en —EyH:L)Z} (2.15)

Iflpu nanuyuu eIUAIOWUX MEMAUIOKOHCMPYKYUU U (Wiu) noocmu-
naloweu nogepxsocmu pacyet ypoBHeit OMII oTnuyaeTcsd TOIBKO B 4ac-
TH ONpEACICHHS BEKTOpA HANPSHKEHHOCTH 3/IEKTPUAYECKOro MOJIA.

Ilpy HanMU4UKM Monvko GruAIOWUX MEeMANNTOKOHCMPYKYUU BEKTOP

HANPAKEHHOCTH JJICKTPUYECKOro MoJjig B TOUke HabmoAeHUs r onpeje-
nseTco 1no popMmye:

E(F) = Equn(F) = E4(F) + Ep (7) , TiE (2.16)

E 41y (#) — mone, coszapaeMoe aHTEHHOH B IPUCYTCTBHH MeETaJLIO-
KOHCTPYKLMH;

E (r) — none, co3naBaeMoe aHTEHHOR B CBOOOJHOM MPOCTPaHCTBE
(paccuuThiBacTCH M0 GopMyJe (2.8));

15
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E, (r) — none, co3npaBaeMoe TOKaMH, HABEJEHHBIMHU T0JIEM aHTEH-

Hbl Ha METAUIOKOHCTPYKLIMAX (NpYU OTCYTCTBUU NOACTHJIAIOLIEH MTOBEPX-
HOCTH).

[lone E,,(r) paccudThiBaeTcs IO TOKY B NPOBOJHHUKAX METAJIO-

KOHCTPYKLUHH aHanoru4yHo mnonw £,(r), co31aBacMOMY aHTEHHON B

cBOOOAHOM mnpocTpaHCTBe. TOK B NPOBOJHHKAX METAJUIOKOHCTPYKLIMIA
pPacCYUTLIBACTCS aHAJIOTHYHO TOMY, KaK paCCUYMTHIBACTCA TOK aHTCHHBI (C
NPEeACTaBJICHUEM METAJUIOKOHCTPYKLIMA B BHAE CUCTEMBI TOHKHX IIpO-
BOZHHKOB, pa3OUEHUEM HX HA KOPOTKHE CEIMEHTBI M T. A., — CM. M. 2.2), ¢
TOH JIHIIb Pa3HULEH, YTO TENEPh HHAYE ONPeAENAOTCA CBOOOAHBIE YJie-
HEel £, CJIAY (2.4). B navHOM crnyyae B KayeCTBE KaXIAOro i-ro ¢Bodoji-
HOI'O 4YeHa OepeTcs MpOeKL U BEKTOpa HANPAKEHHOCTH 31K TPHYECKOI0O

nojia aHTeHHbl £ ,(r) Ha MOJOXHUTENbHOE HaNpaBiieHHE MNPOBOAHUKA

METAIOKOHCTPYKUMHU B i-# TOYke Koyinokauuu. [Ipu >tom rione E  (r)

paccuuThiBaeTCA 10 GopmMmyse (2.8), rae B kauecTBe TOUKH r Oepercs i-g
TOYKa KOJUJIOKALIHH (Ha NMPOBOJAHUKE METANINTIOKOHCTPYKLIKH ).
[Ipy HAIHYUH monsko nodcmwiarowel noeepxHocmu BEKTOP Ha-

NpsKEHHOCTH 3NEKTPUYECKOrO [10JI4 B TOUKEe HAOIIOACHHA r oOlnpenens-
ercs 1o gopmyrne:

EG) = Eqm(F) = E4(F) + En(F), e (2.17)

E 4my(r)— mojse, co3naBaeMoe aHTEHHON B MPUCYTCTBHH MNOACTH-
Jlalouierd MOBEepXHOCTH;

E ,(r) — none, co3aaBacMoe aHTEHHOH B CBOOOJHOM MpPOCTPaHCTBE
(paccuuthiBaeTcs o gopmyie (2.8));

E;(r) — none, BO3HMKAIOLIEE U3-3a HAJIMYHUA MOACTHIIAIOLLECH
[MOBEPXHOCTH (I10JI€, pacCesHHOE NMOACTUIAIOILEH TOBEPXHOCTHID).

[one E,(¥) onpeaensercs mo GopMmyre:

-*(+) -*("’)' exp(- Li (; - ;;t ') ,rae  (2.18)

En(F) = Tout L 1, 17
b 871:(0802 0tk k7,

(> — KpyroBas 4acTora, paj/c;
£g = 8,854 107"% /M - INEKTpHYECKas NOCTOIHHAA;

16



MVK 4.3.1677—03

—l

— NOJIAPU3ALMOHHBIA OPT I k-TO CEerMeHTa;

\/ 1 - {nok p ) "'k( )')/ Fk("")'-a(”’ 1}2 — MHOXHTENb, YYHUThIBAKO-

IHHUA HaNpaBJICHHOCTE k-T'O CEIMEHTA;

nor = == )F =7 | — opr, ykaswiBaroumii HanpaeneHue u3 cpen-
HEW TOYKM 3epKajbHOro M300paxkeHHs A&-ro cerMeHTa OTHOCHUTEJIBHO
[UIOCKOCTH MOACTUIAIOLLEH [TOBEPXHOCTH B TOYKY HAOJIONEHHUA;

P R, A"~ pajMyc-BEKTOPBI COOTBETCTBEHHO Hayala, Cpeli-

HEH TOYKH M KOHLA 3€PKATBLHOIO U300paKEHHA k-ro CEerMeHTa OTHOCH-
TEJIbHO TUIOCKOCTH TOJCTHAIOWIEN NMOBEPXHOCTH (MPH 3aMEHE HEKOTO-
pOit TOUKH €€ 3epKalbHbIM U300paxeHrueM abciucca U OpAYMHaTa TOYKH

COXPaHsIoTCA, alUIKKaTa z 3aMEHSETCS HAa anmaAMKary z'=2z; —z, e

z — alIHKaTa NOACTHARIOLUEH ITOBEPXHOCTH);

I, — xoaddpuument otpaxenuns dpeHens oT noacTunaroine# mno-
BEPXHOCTH I k-0 CErMEHTA.
Jng aHTeHH BEPTUKATBHOH MOJSPHU3ALMY B KAYECTBE MONAPH3AIHU-

OHHOIO OpTa T, Oepercd eAMHHYHBIH BEKTOD, NEPNEHAUKYJIAPHBIA BEK-

TOPY ng, M N€XamMid B BEPTHKANbHOM IUIOCKOCTH TakuM 06pa3oM, uTo
ero almnidkKaTa Bcerjga oTpvuaresibHa. ns anTeHH ropu3oHTalIbHOH MO-
NIApU3ALHM B KQU€CTBE MOJAPU3ALHOHHOIO OpTa T, OepeTcs e AMHUYHLIH

BEKTOP, NEepHEeHANKYIAPHBIH BEKTOPY n,, U JIEXKalIHH B rOpH3OHTAIbHOH

[UIOCKOCTH TakuM 00pa3oM, YTO €ro HanpaBJieHHe COOTBETCTBYET O0X0ay
Hayajna KOOpAMHAT NIPOTUB YaCOBOH CTPENKHU.

JUTs aHTeHH BEPTUKAJIBHON NOJApU3alHyu KO3PPULMEHT OTPpaKEHUA
I, onpenensiercs no ¢gopmynam:

wQ — 120“( 0”01{_)

r = (2.19)
© wo+120n(zom0, )
[ (- =
W = - acal N, 0= [1 > (Z"”Dﬁf)z <,rme  (2.20)
o e
gg| 1~ - | e 1-i- %

L, € — COOTBETCTBEHHO MArHHTHAasA W AUINEKTPHUYECKas OTHOCH-
TeJbHbIE IPOHHLAEMOCTH Cpelbl MO NOACTHNAILIEH MOBEPXHOCTHIO;
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uo = 1,257-1 07° I'/M — MarHuTHas NOCTOSHHAS:

O — yJ€lbHad NMPOBOAUMOCTL Cpelbl O NOACTHAAIOLIEH MOBEPXHO-
CTbIO;

zo — OpPT OCH anfuKar 0a3oBOi CUCTEMBbI KOOPAMHAT (€ AMHUYHbIH

BEKTOp, HAIpaBJIEHHbIH BEPTUKAJILHO BBEPX, T. €. NEPIEHAUKYIAPHO MO
OTHOLUEHHIO K MOACTUIAIOLICH TOBEPXHOCTH).

JIns aHTEHH TOPU3OHTAILHOW MOJAPH3alHH KO3DPULIMEHT OTpaXKe-
Hus [, onpenenseTca rno GopMyle:

T, =wGono, ) - 120mQ Y lw (Zomo, )+ 120n0], rre (2.21)

W u Q onpenensiores no gopmynam (2.20).
IHpu wanuuum xax erusiowgux memantoxkoHcmpykyui, max u noo-

CMuiaoweu nOBEPXHOCMYU BEKTOP HANPMKEHHOCTH JJIEKTPUUECKOro no-
Jis B TOUKE HA0MOAEHHS r ONpeaesseTcs no popMmyiie:

E(;):EA(MH)(;):EA(H)(;)_I_EM(H)(;):: rAc (222)

E 4oqmy{r ) — 110JIE, co3aBaeMOe aHTEHHOH B IPHCYTCTBHUM METAIMIO-
KOHCTPYKLUHHA U TTOACTHIIAKOLIEHA MTOBEPXHOCTH;

E 4m(r) — ToIe, co3aBaeMOe aHTEHHOH B MPUCYTCTBHH NMOJCTH-
NaroLEeH NMOBEPXHOCTH (paccyuThIBaeTcs no Gopmyie (2.17));

EM( m(r) — none, co3naBaeMoe TOKaMy, HaBEJCHHBIMH MOJNEM aH-

TEHHbl HAa META/IOKOHCTPYKUMAX B MPUCYTCTBHM MNOACTUIAIOLLIEH no-
BEPXHOCTH.

[lone E;;;,(r) onpeaensercs B OCHOBHOM aHAJIOTHYHO TOMY, Kak

onpeaensercs none E, (r) (0T Toka METAUIOKOHCTPYKUMH NPH OTCYT-

CTBHH MMOACTHIIANOILEH MOBEPXHOCTH). PasHHUIIA COCTOHT B TOM, UYTO Te-
[epb YYUTHIBACTCA BAUAHHE NMOACTHIIAIOLICH NOBEPXHOCTH KaK IPH pac-
yere 10Jis, CO34aBaeMOro TOKOM METANIOKOHCTPYKLIMA, TaKk U IPHU Onpe-
JeNeHUH 3HAYCHHUH M0 AHTEHHBI B TOYKAX KOJIIOKAUUM HA NPOBOIHH-
Kax METaINMOKOHCTPYKLMH. BnusiHUe NOACTHNAONIEH TTOBEPXHOCTH Y4H-

TBIBACTCA TaK XK€, Kak MpH pacyere noas E, ;(r)— mno dopmynam

(2.17)—(2.21).
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2.3.3. Pacuem yposneu 3neKmpoMazHumHo20 nojia no ouazpamme
HaNpPABIeHHOCMU, ONpedenstemMou N0 MoKy AHMeHHbl

[Ipy OTCYTCTBHU BNHAIOIIUX METALIOKOHCTPYKLIMH H MOACTHIAIO-
e noBepXHOCTH pacueT ypoBHed OMIT BoINONHIAETCS CEAYIOUM 00-
pasoMm.

CHavana mo npeABapUTEIbHO HAWAEeHHOMY TOKY aHTE€HHBb! pacCuu-
ThIBaeTcd HeHopMHUpoBaHHad JIH kak xoMInekCHO3HayHast QyHKUUSA
o0eux yrioBbix CHepUUECKUX KOOPAHHAT. 3aTeM [0 Hell onpeaensoTcs
HopmypoBaHHbeie /IH B BepTHKaIbHON U rOPU3OHTAIBLHOHW TUIOCKOCTAX,
MOCJE Yero pacCUUTHIBAIOTCH YPOBHU IOMIT.

HexnopmuposanHas /[H onpenensierca no popmyne:

f(6o)= ilk\ﬁ — {Zg(lk)r'i(ﬁ,(p) }2 *P;(*) — Ei(")lexp{ ifpr.n(6,¢) }, rne (2.23)

k=1

0, ® — yrnosbie chepryeckue KOOPAUHATHI (Yroni, OTCUHTHIBAEMbIi
OT BEPTHKAJIH, H A3UMYT, COOTBETCTBEHHO) B CHPepHUECKONd CUCTEME, Ha-
a0 KOTOPOH COBMEIIIEHO C TEOMETPUUYECKHUM LIEHTPOM AHTEHHBI,

n(0,¢)~ OpT HAIIpaBJICHUS U3TYUYCHHUS.

HenopMmupoBanHas JIH B ropusoHTasibHOH MJIOCKOCTH f3(¢p) onpene-
NSETCA MyTeM pacdeToB no gopMyse (2.23) npu 6 = /2. Henopmupo-
BaHHas J|H B BepTHKaAIBHON NJIOCKOCTH f,(0) onpenensaercd nyTeM pac-
yetoB 1o ¢opMmyne (2.23) npu azumMyTe, COOTBETCTBYIOLEM MaKCHMYMY

JTH ().

HopmupoBka JIH ocyuiectBiserca nyreM AejieHMsi 3HQUEHHUH He-

HopmupoBaHHbix JIH Ha makcumMyM TH £(o).
BekTop HarpsyKEHHOCTH JJIEKTPHYECKOro MOJig onpeneyserca Io

dbopmMmyne:
E=7,60PDKF.0)F.(p)exp(-iBR)/R, rae (2.24)

To— MNOJIApHU3aUMOHHBIA OpPT (IIPUHHUMAETCE PaBHLIM COOTBETCT-
BYIOLLIHM cdepHveCKMM OpTaM — [Jis aHT€HH BEPTHUKAJIBLHOH MNosispU3a-

WK T, =0, ANs% aHTEHH TOPU3OHTATLHOHN NOJIAPHA3ALHUU T, =@ );

P — n3nyyaeMas MOLIHOCTb;

D — ko3dPHUIMeHT HanpaBieHHOro AerucTeuA npu 6 = 90° u asumy-
Te, COOTBETCTBYIOLIEM MakcumyMy JTH £,(0);

K=1,15... 1,3 - MHOXUTENL OCNabiIeHUA:;
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F«(8), F.(®) — HOopmupoBaHHble JIH B BEpPTHKaILHOH M TOPU30H-
TaJIbHOH ITAOCKOCTIAX, COOTBETCTBEHHO;

R — paccrosiHHe OT reOMETPHYECKOro LEeHTPa aHTECHHbI A0 TOYKH
HaOMOACHUA.

Yriel O ¥ @ B hpopmyiie (2.24) COOTBETCTBYIOT HAlIPABIEHUIO U3 I'eo-
METPUYECKOro LIEHTPA AHTEHHBI B TOUKY HAOIOACHUA.
KHJ{ paccyuteiBaercs nno gopMyne:

41t

T T |7, 0)F, (@)F sinba04¢

CpenHee kBagparnyHoe (3¢ ¢dEeKTUBHOE) 3HAYCHUE HANPAKEHHOCTH
INEKTPHUYECKOro noJis £ onpenensercs no gopmylie:

D= (2.25)

E=\EE /|2 (2.26)
[InorHocTe noToka sHepruu (11113) /7 onpenensercs no gopmyrne:
I1=£%/ (1,2 ) MKBT/cM’ (2.27)

Ilpu nHanuyuu eauAIOWUX MEMAIOKOHCMPYKYUN U (uiu) noocmu-
naroweu nogepxHocmu pacdyet ypoBHe IMII oTnuvaeTcs TOIbBKO B yac-
TU OMNpEeACACHHA BEKTOpA HANPKEHHOCTH INEKTPUUYECKOIO I10JI.

llpy HaAU4YMU MOALKO GAUAIOUWUX MEMAUIOKOHCMPYKYUU BEKTOP
HaNpsHKEHHOCTH 2JJIEKTPHYECKOro IIOJS pacCUYUTHIBAECTCA 10 (Gopmylle

(2.16), roe E ,(r) onpeaenserca no gopmyne (2.24), a EM (r) onpene-
JISE€TCA TaK XKe, Kak U B M. 2.3.2 — 10 TOKY B IPOBOOHUKAX META/LIOKOH-
CTPYKLIMHA C TOH JIMLIE pasHULIEH, YTO NMPHU pacueTe JAaHHOTO TOKA I10Ji€ B
TOYKaX KOJJIOKALMK (Ha NPOBOAHUKAX METALIOKOHCTPYKUHNHN) ONIpees-

erca no dopmyne (2.24) (¢ NocCACAyOUMM ONpPEaECICHHEM MPOEKIIHH
BEKTOpa HA MOJOXHUTE/IIbHOE HanpaBl/ieHWe NMPOBOJHUKA METAJLIOKOHCT-

PYKLHH).
[lpy Hanu4um monvko nodcmunaroweu nNoOGepxXHOCMu BEKTOP Ha-

NPSHKEHHOCTU JEKTPUUYECKOrO T[I0JIS PaCCUMTBIBACTCA M0 (PopMyne
(2.17), roe E‘A(F) onpenaesserca no ¢opmyne (2.24), a Z:?H(F) — 110
dbopmyie:

En () =Toiy J60PDN 7, 0,y o) Jrexpl- i8R, )/ R, TH€ (2.28)
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Tp;— TONSPU3ALMOHHBIA OpPT, ONpeJensemMbiii Tak *ke, KaK U B

dopMmyne (2.24), HO Iy 3epKaNIbHOIO H300pa)KeHHA AHTEHHbl OTHOCH-
TENbHO NOACTHJIAIOUIEH TOBEPXHOCTH;
O » P(5) — YIIIOBLIE cheprHUECKHEe KOOPAUHATHI TOUKM HAOMONCHHUS

AN 3ePKAIbHOrO M300pakeHusa aHTEHHb! (B cpepHYECKOl CHCTEME, Ha-
4Yalo KOTOpPOil COBMEUIEHO C IEOMETPUYECKHM LEHTPOM 3€PKAIBLHOTO

H300parkeHu);

Ri) — PacCTOAHHE OT IEOMETPUYECKOro LIEHTpa 3€PKANbHOrO H30-
OpaXCHHA aHTEHHbI 10 TOYKH HAOJIIOeHHU;

" — xo3ppunmrenT orpakeHns OpeHens i aHTEHHBI B LIEJIOM.

KoadpuiueHT oTpaxkeHHs AaHTEHH BEPTUKANLHOW W TOPH3OHTAIb-
HOM TONAPU3ALIAM ONPEAENIETCA COOTBETCTBEHHO N0 POpMYy iam:

wQ ~120m (50;0(3)) W (5050(3)) ~120rg
WO + 12075(;0;1'0(3)) /4 Eggg(j))+ 1207IZQ ,

W 1 Q onpeaeisatorea 11o popmyiiam (2.20);
zo — OPT OCH amNIMKaT 6a30BOH CHCTEMBI KOOPAWHAT;

r=-

, I'= rie  (2.29)

zo ngz) — OPT, YKa3bIBAIOUIHMA HanpaBleHHEe U3 N€OMETPHHECKOro

LEHTPA 3epKATBLHOrO H300paKeHUA aHTEHHbI B TOUKY HabmoaeHus.
[lpy HAMYKUM KaK GAUAIOWUX MEMALIOKOHCMPYKYUU, MaK U noo-

cmuwiaroweu NOGepxXHocmu BEKTOP HANPAKEHHOCTH INEKTPUYECKOro 110-
J12 onpenenserca no gpopmylie (2.22), rae:

1) E Al m(r) onpenensercd aHaJIOrHYHO TOMY, KaK 3TO HEJAETCA B
cllydae HaM4YMs TOJIBKO TOACTHNAIOMIEH TMOBEPXHOCTH — MO (OpMyie
(2.17), rae E ,(F) onpexenserca no dopmyne (2.24), a E;(F) — no
dopmyie (2.28);

2) EM( m{(r) omnpenensercs aHaNOrM4YHO TOMY, KaK OIpPEAENAETCS

3Ta BEJIMYMHA B I1. 2.3.2 — 00 TOKY B IPOBOJHUKAX METALIOKOHCTPYKIHUH
C TOH JIMLIBb Pa3HHULECH, YTO [10JI€ B TOYKAX KOJIOKALUUA Ha IIPOBOAHMAKAX

METAJUIOKOHCTPYKUUH onpenenserca (¢ NocneayroliuM OllpeAeNeHUeM
[IPOEKI{HM BEKTOpa Ha MONOXMUTEIBHOE HAMpaB/ieHHE MPOBOJAHUKA Me-
TAVIOKOHCTPYKLIMH) C yYETOM MOIACTHNAIOLICH IMOBEPXHOCTH TaK X€, Kak

3TO AENAETCA NIPH ONpenencHuy E 4y (r).
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2.3.4. Pacuem yposHel 31eKxmpomMacHumH0O20 NOJA
1O NAGCROPMHBIM OUAZPAMMAM HANPABIEHHOCMU

Pacuer ypoBHer OMII BbLITONHAETCA B OCHOBHOM TakK Xe€, Kak B
. 2.3.3. Pa3nuua COCTOMT B CJAEAYHOILEM:

1) smecto JIH B BEepTUKANLHOM ¥ TOPUIOHTAIBHON TUIOCKOCTAX,
pacCUMTaAHHbIX [0 TOKY AHTEHHbI, UCIOJIL3YIOTCA HOPMUDOBAHHBIE aM-
naumyounsle nachopmusie JIH B BEpTHKaNbHOW U rOPU3OHTANBHON MJI0C-

KOCTAX — F (9) n Fp ((p), COOTBETCTBEHHO; e€cyk nacnoprueie JH ne
HOPMUPOBaHbI ¥ JaHbl B OTHOCUTENLHBIX €AHHHULIAX («B pa3ax»), HX HOP-
MUPOBKa BBINOJIHAECTCA aHAJO'MYHO TOMY, KaK 3TO aenaetcd B mi.2.3.3;
ecau nacrnoprHeie JIH nanst B b (JIH BepTHKanbHOM U rOpH3OHTANIBHOM

nnockocTax — o 0) u A (), coorsercTBenHo), To IH £ () u

Fr ((P ) onpeaeasoTcs no GopmyJsiam:
FBH ( 5 ) 1 0( p g )—max{lr-_llfl(ﬂﬁ?(tp )})/20 ! Frn (9 ) ~1 0( FEBg )—max{FrnLuE:r(¢ )})/20 e (2.30)

max {Fr“(‘“ﬁ) ((p) — MakcumMasibHoe 3HayeHue J1H FI—”(”E} ((p);

2) cepuyeckue KOOpAHHAThl TOYKM HabmoaeHus (yriel 0, ¢, pac-
CTOSIHUE R) ONpeleislOTCs HE OTHOCHUTEJBHO IEOMETPHYECKOro HEeHTpa
aHTEeHHBI (Kak B I1. 2.3.3), @ OTHOCHUTENILHO MOYKU, NPUHUMAEMOU 3a (a-
308bil Yyeump anmennbl (T. €. chepuYeCcKUe KOOPAUHATEI ONPEAEnsioOTCs B
cepruecKoil cucTeMe, Ha4Yallo KOTOPOM COBMELIEHO ¢ YKa3aHHOH Tou-
KOM); aHAJIOrMYHBLIM 00pa3oM onpeAensrTcs chepruyecKue KOOPIUHATHI
IS 3epKanbEHOr0 U300paKeHus aHTeHHbLl — B CPeprUUEeCKO cucTeMe, Ha-
4ano KOTOpOil COBMELIEHO C 3€pKaJIbHLIM H300pakKeHHEM TOUKH, [IPHHH-
MaeMoi 3a (pa3oBblif LEHTP AaHTEHHDI;

3) KH/] Takxe onpenensercd no nacnopTHbIM JaHHBIM:

e ccnu 3anaH KHJL (D) B OTHOCUTENBHBIX €UHHMLAX, TO B pacyeTax
HEMOCPEACTBEHHO MCNOJIB3YETCA 3aJaHHOE 3HAUCHUE;

e eciiu 3aaaH KH/I B ab (D(ﬂs)), TO B pacyerax ucnonbzyercs KHJL B

0.1 (ab)
0 D

OTHOCHUTENbHBIX €OWHULAX, onpeaenseMblii no dopmyne p =1
(dbopMyna nepecyeTa U3 Ab B OTHOCHTEJIbHBIE € AUHUILbI);

e eciiv 3amaH koddpdpuuueHt ycuieHus (KY) oTHocutenbHo H30-
TponHoro usnydarend, to KHJ| npyuumMaerca pasabsim KY (npu Heobxo-
AUMOCTH C MOCHEAYIOUUM nepecyeTom U3 b B OTHOCUTENbHbIE €IMHU-~
LibI F10 BblilIeyKa3aHHOU opMyiie);
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e eCli 33JaH KY OTHOCUTEALHO MOTYBOJIHOBOIO BUOpATOpa B OTHOCH-
TeNIBHBIX €IMHULIAX, TO Ucnonb3yeMoe B pacuerax 3HaueHue KH]I omnpene-
NSeTCs Kak fMpou3BeieHye 3aaHHoro 3uavyenus KY v koadpdunventa 1,64;

e ecniv 3afad KY oTHOCUTENBHO 10J1yBONIHOBOro Bubparopa B ab, 1o
cHayana onpepensercs KHI B nb xaxk BenuuuuHa, Ha 2,15 Ab mnipeBbl-
warotast KV, a 3arem seinosinsercs rnepecyer KHJ u3 ab B oTHocHTEb-
HbI€ €IMHHULbI O BbilIEYKa3aHHOH dopmMmye.

Huwxe npuBoAATCA HaHHbIE 719 ONpPEACICHUSA TOJIOKEHUS TOYKH,
MPUHUMAEMOI 3a (pa30BbId LICHTD, ANA OCHOBHBIX TUMOB AHTEHH.

B kayectBe TOYKH, MPUHUMAEMOH 3a Pa30OBbIN LHEHTP KOAIUHEAPHOU
anmenHol, OEpeTCs TOYKA, Je)Kallas Ha BEPTUKAJIBHOW OCH aHTEHHBI Ha
OZMHAKOBOM YAAJICHUH OT HHOKHErO U BEPXHETO €€ KOHLIOB.

[Tosokenue TOUKH, NMpUHHUMaeMoi 3a (a3oBbId UEHTDP HAHENbHOU
aHmenHsi, ONPEACNACTCA 10 pUc. 3. [lonokeHHe TOUKH, IIPUHUMAEMON 3a
¢da3oBblil LeHTp armenHbl muna Yoa-AHzu («sonnosou kanan»), onpene-
naercs 1o puc. 4. Ha atux pucyHkax AF ., — muprHa JIH (riasHoro Jjerie-
cTka) o ypoeHwo —3 ab (yposens 0,707 nns HopmupoBaHHO# JIH B OT-
HOCUTENbHBIX eIMHULUAX) B H-nnockocTH. Llnpuna JIH onpenensercs B
rpagycax. B kayecTBe H-njaocKOCTH OepeTcs FOPpHU30HTANIbHASA TLIOCKOCTD
A1 AHTEHH BEPTUKANBLHOM NMOJIAPHU3aLUMY 4 BEPTUKANIbHAA IJIOCKOCTh JJis
AHTECHH TOPU30HTAIBHOH MOJISPU3ALIUH.

Touka, npuHuMaeMas 3a (a30BbIA LEHTP J1020NepUOOUYECKOU aH-
meHHbl, HAXOAUTCA Ha €€ NpOAOJbHOHA OCH. llon0oXKEeHHe AAHHOW TOYKHM
ONPEACTAETCHS CMELLCHUEM A MO HanpaBJICHHID MAKCUMAJILHOTO H3JIyye-
HUA, TAK K€ KaK ¥ JJIs aHTeHHbI Y 1a-Ary, — cM. puc. 4. Benvuudna 4 pac-
CUUThiBaeTcs mo popMyre:

(fH/fB)S(f)_l
h~ 0525}. +\L— 0,25k . 2.31
-0 oy e @3

In{ £, / )
sU)= lﬂ((f}; o

L — nnvHa NOronepuoJHY€CKON aHTEHHBI (BAOIb NMPOAOJBHOH OCH),
fi » fp — COOTBETCTBEHHO HWXHAS U BEPXHAS I'PAaHUYHbIE YACTOThI

pabouero auana3oHa JIoronepuoAuueCKOl aHTEHHBI;

/— 4acToTa, JJI1 KOTOPOi oNpeaesieTcs nojiokKeHue (pa3soBoro HeHTpa.
Cnenyer OoTMETUTHL, UTO 0pu pacuete yposHeid OMII Oe3 yuera

BJIMAHUS METAIJIOKOHCTPYKIUMHA M TOACTUIAIOUIEH TOBEPXHOCTH HAXO-
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IUTh MTOJIOXKEHHE TOYKHM, IPHHUMAEMOif 3a (a30BbIi LICHTP HE TpedyeTcs.
B 3atom ciydae, kak ¥ B 1. 2.3.3 MOJIOXKEHUE aHTEHHBI MOKHO XapaKTEPH-

30BaTh MNOJI0XKECHHUEM €€ 'COMETPHUYCCKOIro 1IICHTPA.
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2.3.5. Pacuem ypogHey 31eKmpomMacHumHO20 RONA GHMEHHOU PeulemKuU
nO NACROPMHBIM OUACDAMMAM HANPABAEHHOCMU
COCMAGIAIOWUX ee unyiameneu

Pacyer ypoBHedr OMII BBINONHAETCS B OCHOBHOM TakK €, KaK B
. 2.3.3. Pa3Huila COCTOMT B TOM, YTO HMHA4YE OMNPEAENIIETCs HEHOPMUPO-

BaHHas JIH xak GyHKiUUA 00euX yrioBbIX CHEepHUSCKUX KOOpAHHAT {0, ),
koTopas B 1. 2.3.3 paccuuThiBaercd 1o gpopmye (2.23).

B nanHoM cnydyae [IH f{0, ) onpeaensiorcs CleayroUuM 00pa3om.

KaxapIid k-i U3y4daresib XapakTepH3YyeTCa CIEAYIOMUMH TapaMerT-
paMu:

® KOOpAUHATAMH TOYKH, MPUHUMAEMOH 3a GasoBbIH LEHTP, X, V,, Z;
(COOTBETCTBEHHO abcuucca, opAMHAaTa M anmnjaydkara B 0a30BoiM JaekapTo-
BOY CHCTEME KOOpAHHAT),

® OPUCHTAMOHHBIM a3UMYTOM VY, — YIJIOM MOBOPOTA M3Jy4artess no
a3MMYTY OTHOCHTEBHO HYJEBOro asuMyra B 0a30BO#H cucTeMe (Hanpas-
JIEHUE HYJIEBOIO a3MMYyTa YKa3bIBaeTCsH OChHO abCLUCC);

e nacnopripiMu JJH B BepTHKanbHOM U TFOPU3OHTAIIBHOM ILIOCKO-

§ I
CTAX — Fiy k)(e) H Fry k)((P), COOTBETCTBEHHO; J1H nosnxHbl ObITH Onpene-

JIeHbl B OTHOCHTEJIbHBIX €AWHHULAX W HOPMHPOBAHblI — TaK Ke, KaKk B
m 2.3.4;

® KOMILIEKCHOH aMIUTUTYA0H HOPMHMPOBAHHOTO BXOAHOTO HampAxKe-
HUS U,; HOPMHPOBAHHbBIC BXOAHBIC HAINpPSOXKCHUA H3JydaTejeil onpene-
JIAIOTCA CIEAYIOLUM 00pa3oM: IJid OZHOIO U3 HM3Jyvartesrnell HOPMHUPO-
BAHHOE BXOJHOE€ HAINPSHKCHHE MMOJIAraeTcs PAaBHbIM €AMHHMLE, 3 OCTalib-
Hbl€ BXOJHBIE HaNpAKCHHUS HOPMHUPYIOTCA K (PAaKTHYECKOH BEJIHYHHE
BXOJHOTO HANPHKEHUA JAHHOIO U3JIy4aTeri.

H 770, ¢)paccunThiBactTca 1o popmyiie:

N
76.0)= DU, Fay®)Fige (0 —v, Jexp { B (x, sin® coso + (2.32)
k=l |

+ y, sinf sin@ + z, cos0 )}

Hanee pacueT HeHOpMHUpoBaHHbIX JIH B BEpTHKaILHONH U rOPU30H-
TaJbHOM NJIOCKOCTAX, HOpMUpoBKa /IH u pacder ypoBHelt IMIIT BoINoI-
HAKOTCS B NOJHOM COOTBETCTBHH C M. 2.3.3.

Cnenyer OTMETUTDb, YTO MPU UCIIOJIBL30BAHUU GOpMYIEI (2.32) HeoO-

XOJJMMO BbINOJHEHHE CIEAYIONX YCIOBHH:
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e BCE HIyuyaresiy, o0pasylolipe AaHTEHHYI0O PELIETKY, OOJIKHbI
[peACTaBisATb COOOM aHTEHHB! OAHOrO THMNA MoAspU3auUuM (1UdO BepTH-
KaJTbHOM, TMOO rOPU3OHTANIBHOH);

® [Ip¥ NOCTPOCHUH AHTEHHOM pellIeTKH U3JyyaTeJu MOIyT MOBOpa-
qUBATHCA TOJIBKO MO a3UMYTY (BOKPYT BEPTHKaJIbHOH OCH).

3. Meroauka n3MepeHHs YPOBHEH 31eKTPOMArHATHBIX IOJIEH
3.1. IToozomoska Kk npoeederuIo uimepenuii

Ilp# noaroTtoBke K POBEACHHIO HU3MEPEHUHM MPOBOAATCA CAEAYIO-
[nue paboThI:

® COIJIaCOBAHUE C 3aMHTEPECOBAHHLIMYU IPEAIIPUATUIMH W OpraHu-
3allUAMH Li€JTH, BPEMEHH U YCJIOBHH NpoBeAeHUA H3IMEPEHUH,

® PEeKOrHOCLIMPOBKa paitOHa MPOBEeHUA U3MEPEHUH;

¢ BLI0OOD Tpacc (MapilpyTOB) U IOINAA0K U3MEPEHUH;

e Oprasu3auus CcBA3M A ob0ecrneyeHus B3aMMOACHUCTBUA MEXAY
NePCOHANIOM CTAHLUUH M I'PYIIIION USMEPEHUH,

e o0ecneyeHue U3MEpEeHHH JaJIbHOCTH 10 TOYKH W3MEPCHHUH;

e onpelicicHHe HEOOXOMHMMOCTH MCNOJB30BaHUA CPEACTB WUHIMBH-
IyaJlbHOH 3alHTHI;
e [IOAFOTOBKA HEOOXOAMMOR U3MEPUTENbHON arinapaTypsl.

3.2. Bolibop mpacc (mapupymoe) uimeperuu

Hucnio tpacc onpenengercs penseoM Npuieraroimeit MECTHCCTH M
Heablo H3MepeHuil. 1Ipu ycTraHOBIEHMM TpaHHUL] CaHUTAPHO-3AL{UTHOH
30HbI (C33) BBIOMpaeTCs HECKONBKO TPacC, ONpeAEaieMbIX N0 KOH(HUrY-
palyy TeopeTHueCKuX rpadul] C33 u npunerarollei CeTUTeOHON TEPPHTO-
puu. I1pu TekylieM caHuTapHoM HaJ30pe, koraa XapaktepucTHki [IPTO u
YCJIOBUS €r0 JKCIUIYaTaliid OCTalOTCA HEH3MEHHBIMH, U3MEPEHUA MOIYT
NPOBOAUTHCS 10 OAHOHM XapakTepHOH Tpacce uiu no rpaduue C33.

[Ipu BRIOOpE TpacC YUYMTHIBAETCA XapaKTep INpUileraioilel MecTHO-
cTH (penned, paCTUTENBHBIN NMOKPOB, 3aCTPOIKA U MP.), B COOTBETCTBHH C
KOTOpbIM paiioH, npuneraiomuii Kk IIPTO, pasbupaerca Ha cekTophl. B
KaKIOM CeKTope BbiOMpaeTca pagnanbHas oTHocHTENbHO [IPTO Tpacca.

K Tpacce npeabaBISiOTCA TPEOOBAHHS:

® Tpacca J0JbKHA OBbITh OTKPHITOH, a IUIOUIAJKH, Ha KOTOPbIX HaMe-
4YaeTCsl NPOBEACHHE U3MEPEHHUH, JO/DKHbLI UMETH MIPAMYIO BUIHMOCTE Ha
aHTEHHY U3JIy4alollero CpeacTea U He MMETh B paadyce A0 5 METPOB Iie-
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peoTpaxarolux KOHCTPYKLUKHA. Eciu 3T0 TpeOOBaHKe HEBBINOJIHUMO U Ha
M3MEPHUTENLHON MIOLAAKE HAXOHATCH MEPEOTPAKAIOUIHE KOHCTPYKLHH,
TO HW3MEPUTENIBHYIO QHTEHHY CJIEAyeT pacliofaraTb Ha PAaCcCTOSAHUHU HE
MeHee 0,5 MeTpa OT 3TUX KOHCTPYKIIMH.

® BAONEL Tpaccel, B Mpeaeiax rinaBHoro jenectka JIH, He nmomxHo
ObITL mepeusnyvyaresicll (METAUIMYECKUX KOHCTPYKLMU U COOPYKEHUH,
JIMHHUH BJIEKTpOTEPEaayH | T. 11.), a TAKKE 3aTEHAIOUINX TIPENATCTBUH;

® HAKJIOH TPACChl JOJDKEH ObITb MUHMMANBHBIM IO CPABHEHHIO C
HaKJIOHOM BCEX BO3MO)KHbIX TPAcC B JAHHOM CEKTOpE;

¢ Tpacca J0/DKHA ObiTh AOCTYNHOM AJIA MEIUEro NepeaBmXeHus Win
A7 aBTOTPAHCNIOPTa;

® [IPOTAXKEHHOCTb TPACChl ONpEACNIEeTCA Ha OCHOBE pPAaCYETHOTO
yaaneuus rpauuil C33 ¥ 30H OrpaHUUYCHUA 3aCTPOMKH, NPHYEM H3MEpe-
HHUS PEKOMEHAYETCS NMPOBOAMUTL B TOYKAX, OJIU3KUX K FPaHMLE 30HbI, KaK
BHYTPH 30HbI, TaK H BHE €€,

3.3. IIposedenue usmepenuii

3.3.1. Obwue nonoxcerus

Ha xaxjoi miomagake HeoOXoAuMO NMPOBOJAHTE HE MEHEE TPEX He-
3aBUCUMbIX U3MEPEHHH. 3a pe3yNbTaT NPUHUMAETCS CpeliHee apuPMETH-
YECKOE 3HaUYCHHUE ITHX U3MEPECHHUH.

HJis usMepeHus pacCTOSHUN MOrYT UCMOJIb30BaTLCA TEOAONUT, MEP-
Had JieHTa, [U1aH (Kapta) MECTHOCTH U APYrue OOCTYINHBbIE CPEICTBa,

obecneyuBaroilie JOCTaTOYHYIO TOYHOCTb.
JAs cpeacTB TENeBU3HOHHOIO BELIAHUST M3MEPEHHUA HOJDKHBI MPO-

BOAUTBLCH KakK Ha HECYLUEH 4acToTe U300paKeHUs, TaKk U HECyuled 4acTo-
T€ 3BYKOBOI'O CONPOBOXACHU.

Ilo pesynprataM u3MepeHHit COCTaBJISIETCS NPOTOKOJN. IIpOoTOKOIbI
U3MepeHud ypoBHeddr DOMII dABNAI0TCA CBEACHUIMH, MNOANEKAIIUMH
BIUTIOYEHHUIO B CAHUTAPHO-3NIHAEMHOIIOrHueckoe 3akmoueHue Ha [TPTO.

[Ipn oaHOBpeMEHHOI pabOTe HCTOYHHKOB 3IEKTPOMArdHUTHOroO H3-
NY4Y€HHd paauoqacToTHoro auvanaszoHa (OMHM PY), uznyuarommux B ava-
[Ma3oHax 4acToT ¢ pa3HbIMU TUTMEHHYECKMMM HOPMAaTUBaAMHU, H3MEPEHHUS
IO/DKHBI IPOBOAUTHCH Pa3AENIbHO B KAKAOM JMaNa3OHE HacToT.

Annaparypa, ucrioab3dyemas 11 U3MepeHuil yposued OMII, aonx-
Ha ObITb UCITPABHON U UMETH JEHCTBYIOLIEE CBUIETEILCTBO O FOCY1apcCT-
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BeHHOH noBepke. [lepeueHb pexkoMeHIyeMbIX NpUOOPOB NpPHBEIEH B
NPUIOK. 2. '

[ToaroroBka anmnapaTypbi K H3MEPEHHUAM U CaM TNPOLIECC U3MEPEHMIA
[OPOBOAATCA B COOTBETCTBHM C UHCTPYKIHMEH IO 3KCIUTyaranuyd npume-
HeMbIX 1pubopos. Ilpu 3TOM HEOOXOAMMO YYUTHIBATb TOT (PAaKT, YTO
U3MEPEHUA MOTYT IPOBOJHMTHCA, KaK B OJIOKHEH, TaK ¥ JaJbHEHW 30HE
epejaroero pagioTEXHHYECKOro cpeacTBa. KpurepeMm onpenesieHus
rpaHuubl MEXIY OMMKHEH U AQJIbHEW 30HAMH SABIACTCS COOTHOHICHUE

(2.5) m. 2.3.1.

Hamepenue yposneu IMII ¢ Oanvreu 30He cenrekmugHbiMu U
WUDOKONOJOCHBIMU RPUOOPAMU C AHMEHHAMU HANPABREHHO20 hpUemMd

H3MeputensHas aHTeHHa npudbopa OpUEHTUHPYETCH B MPOCTPAHCTRE
B COOTBETCTBHHM ¢ mnojgpusaluedl nsmepaeMoro curdana. HMsmepenus
[IPOBOAATCA B LEHTPE IJIOMIAAKM Ha BbicoTe OT 0,5 10 2 M OT YPOBHSA
OOACTUNAIOLICH NOBEPXHOCTH (3eMiM). B 3THUX npenenax OThICKMBaETCs
BBICOTA, NpPH KOTOPO# 3HAUCHUE MIMEPAEMOHU BEIHYUHBI (MOKA3aHUE
npudopa) Haubonbliee. Ha 3TOl BbICOTE, MJ1aBHO MMOBOpAYMBas U3IMEpPH-
TEJBHYIO QHTEHHY B IIJIOCKOCTH MOJApU3ALMU H3IMEPAEMOro CUrHana,
BHOBb JOOUBAIOTCS MAKCUMAJILHOrO NMOKa3aHus rpudopa.

Himepenue ypoeneu IMII ¢ oanvHeu 30He WUPOKONONOCHBIMU NpU-

bopamu ¢ aHmeHHAMU HEHANPAEIeHHO20 npuemd

HM3mepeHus npoBoasaTcs Ha BeicoTe OT 0,5 10 2 M OT YpOBHSA NO-
CTHJIAIOLIEN IOBEPXHOCTH (3eMiM). B 3TUX npenenax BbICOT NPOU3BO-
JATCS OpHEHTAlHd H3MEPUTENIFHON AHTEHHLI HA MAaKCHUMYM HpHEMA.
MakcuMyM [puéMa COOTBETCTBYET MAaKCUMAJIbHOMY MOKa3aHUIO H3Me-
PUTENBHOrO NPHOOpA.

Hzamepenue yposneu IMII ¢ brudcHeu 30He CeNeKmMuBHbIMU U WLUDO-

KONONAOCHbIMU NPUbOpamu ¢ GHMEHHAMU HANPAGIEHHO20 NPUEMA

B O6nwxHer 3ode HEOOXOAUMO MIPOBOUTE U3MEPEHHE TPEX COCTAB-
JIAIOLUX BEKTOPA HAMNPANKESHHOCTH INEKTPUYECKOro MOAS KAKIOU aHTEH-
Hel IIPTO E,, E , E, nyreM COOTBETCTBYIOLIEH OPHEHTALMH H3MEPHTEb-
HOH aHTE€HHbI. 3HAYCHUE MOAYJIA BEKTOpa HaNpsHKEHHOCTH MOJA pacCHu-
ThIBaeTCA 1o GopMmyine:

E=\E2+E2+E2 (3.1)

H3mepernue ypoeneu IMIT @ baudicHell 30He WUpPOKONONOCHBIMU NDU-
bopamu ¢ GHMEeRHaMUu HeHaNPAGIeHHO20 NPUEMA
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1HupokononocHeie npuboOpbl ¢ aHTEHHAMH HEHANpaBJIEHHOrO IpHe-
Ma H3MEPSAIOT Cpa3y MOAYJb BEKTOpA HAMNPSXKEHHOCTH MO/, 103TOMY
AOCTATOYHO MPOBECTH OPUEHTALHIO W3IMEPUTEIILHOM aHTEHHBI Ha MAKCH-
MYM NpHeMa. MakCUMyM NpUeMa COOTBETCTBYET MAKCUMAIBHOMY MOKa-
3aHUIO HHAUKATOpA U3MEPUTENBHOIO IpHOOpA.

3.3.2. Hamepenus 6 ouanaszone ywacmom 27—48,4 Ml y

B nadHHOM anuanasoHe 4YacTOT NMPOH3BOAMTCA HU3MEPEHHE CPEAHErO
KBaIpaTUHYHOrO (A(PPEKTUBHOIO) 3HAUECHUSA HANPOKEHHOCTH JMiEKTpUYe-
CKOTO I0JIA.

N3mepeHus nOJKHBI [IPOBOAUTHLCSA CEJIEKTHUBHBIMH npubopamu (ce-
JIEKTUBHBIMA MMKPOBOJIbTMETPAMH, HM3MEPHTENILHBIMM NPUEMHHKaAMU,
aHaJIN3aTOPAMHM CIIEKTpa) C aHTEHHAMHU HaNpaBJIEHHOTO NpueMa WK LIK-
POKONOJIOCHBIMK U3MEPHTENIMH HANPSAXKECHHOCTH TOJS.

B ciyyae npUMeHEHHMs CENEKTHBHBIX UJIM IHUPOKOMOJIOCHBIX IIPH-
OOpOB C aHTEHHAMM HaAMpaBJEHHOrO MpHeMa HeoOXO0JIMMO PYKOBOACTBO-
BaTHCA MOJIOXKEHHAMH 1. 3.3.1 00 usmepenusx ypoueii OMII B 6nvxHeH
U JabHEH 30HAaX.

[lpu u3MepeHHM LIUPOKOIONOCHBIMM MNpHOOpaMU AOMKHO ObITh
NpeJycCMOTPEHO MOCIEeAOBATeNIbHOE BKJIIOYEHHE TEXHMYECKHX CpPEICTB
[IPTO oaHoro wacrorHoro avanaszoHa (27—30 MI'u) ¥ oTkmoueHHe —
apyroro (30—48,4 MI'u), paboraroliuX B AaHHOM HAIpaBleHUH WIH
OKa3bIBAKOLLIUX BIIMIHKE HA CYMMApPHOE 3HaYeHHe HANMpPsXKEHHOCTH T0JIA B
DAHHOW TOuYke, U HA00OPOT.

3.3.3. H3mepenua 6 ouanaszone wacmom 48,4—300 Ml y

B naHHOM Quana3soHe 4acTOT NMPOU3BOAMTCA H3MEPEHHE CPEAHEro
KBaZpaTHUYHOTO (3(P(PeKTUBHOIO) 3HAYECHHUSA HAIMPSHKEHHOCTH 3JIEKTpHUE-
CKOro nojsa. MsMepeHusa HaNpsOHKEHHOCTH MO TEXHHUYECKUX CPEACTB
TeneBuAeHUa 1 UM-Beillauusa AODKHBI NMPOBOAHTHECA TOJBKO CEJIEKTHB-
HbIMH NpHOopaMH (CENEKTUBHBIMH MHUKPOBOJLTMETPAMHU, H3MEPHUTEIIb-
HbIMA NMpPUEMHHKAMH, aHAM3ATOpaMK CIEKTPa) ¢ aHTEHHAMHU Halpas-
JIEHHOro npuema. Mi3sMepeHHe HanpsHX€HHOCTH MOAf KOKAOro TeXHHYe-
CKOT'O CPEACTBA TENEBHIACHHUA AOJHKHO MPOBOAHTLCA B PEXHME H3MEPE-
HHA 3P(PEeKTUBHBIX 3HAYCHUH HA HECYIUMX YACTOTaxX KaHaJloB M300paxe-
HUA ¥ 3BYKOBOI'0 COMPOBOXICHHA.

N3MepeHus CeNeKTUBHBIMUA NTPUOOpPAMHU ¢ aHTEHHAMHU HAIPaBJIEHHO-
ro npyeMa npoBOJATCA B COOTBETCTBHH C MONOXKEHUAMH 1. 3.3.1.
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HM3MepeHust HarnpsHXKeHHOCTH MNOJIE APYrUX TEXHHYECKUX CPeiCTR
YKa3aHHOro AuanasoHa MOryT NPOBOJUTLCA, KAK CEJIEKTHBHBIMHM NpUOO-
paMy ¢ aHTCHHaMM HallpaB/JE€HHOrO NpUeMa, Tak U LIMPOKONOJOCHBIMH
npubopamMu ¢ JIOOBIM THIIOM aHTEHH. IIpu 2TOM clneayer y4ecTth, uTO
U3MEPEHHA LIMPOKONOJOCHBIMA NTPpUbOpaMu NOKHBI MPOBOAUTLCA 1IPH
BBIK/TIOYEHHBIX TEXHHUECKUX CPelICTBAX TelleBUAeHUA ¥ YUM-Belanus.

3.3.4. H3mepernua 6 Ouanasone wacmom 300—2400 MI'y

B nanHoM guana3soHe 4acTOT NPOU3BOAUTCA UIMEPEHHE MUIOTHOCTH
nmoroka 3Hepruu I3 DMIL. HM3MepeHus npoBOAATCS LIMPOKONONOCHbDI-
MU H3MepuTesiamu T111D unu cenekTUBHBIMH U3MEPUTEIAMU HATPAIKEH-
HOCTH IOJIA.

B GnuvxHel 30HE U3MEPEHUSA TTPOBOASTCS TOJIBKO LIMPOKONOIOCHEI-
Mu usmeputeasmu [1I10 B cooTBeTCTBUM ¢ rosioxenueM 1. 3.3.1. B
JaNbHEH 30HE U3MEPEHHUS MPOBOAATCS, KaK LIMPOKOMNOIOCHBIMH U3MEPHU-
tensamu TII19, Tak ¥ cenexTHBHBLIMM MPUOOPAMU C AHTEHHAMM HAIPAaB-
JIEHHOTO npueMa. M3MepeHus NMPOBOAATCA B COOTBETCTBHM C MOJIOXKE-
Huamu 1. 3.3.1.

3HauyEHUE HAMPSAKECHHOCTH SNEKTPUUECKOrQ MNOJIA, H3MEPEHHOoe Ce-
JIEKTUBHBIM TIpubOpOM B panbHei 30He, nepecuuthiBaetrcs B 11110 no

dhopmyie:
I7T= E*/3,77 MxBT1/cM’, rae (3.2)

E — 3qayeHue HanpsHKEHHOCTH JEKTPUYECKOro nosisi B B/M.

B ciny4yae ucnonb30BaHUA CEJIEKTHBHOINO npdbopa ¢ HU3MEpPUTENb-
HBIMU PYIOPHBIMH AHTEHHaAMH, HE0DXOUMO PYKOBOJCTBOBATHLCA Clie-
AYIOLIHMHA npaBuiaMu. [IpoH3BeCTH OpUEHTALHIO PYITOPHOA AHTEHHBI B
HalpasJeHUH MakCUMyMa u3nydyeHusa. 11oBopaunBas pynopHyr0 aHTE€HHY
BJIOJIb CBOEH OCH HOOHUTHCA MaKCUMAIBLHOrO MNOKa3aHUd YPOBHS H3MeE-
pPAEMOro CHUrHaa 1o wkame (3KpaHy) UMEpPUTENBLHOro npudopa. 3arem
nokaszauus npudopa Hy»KHO NMEePeCYUTaTh B MUKPOBATThL. OKOHYATENBHOE
sHauenue [1113, MkB1/cm’ NOJIy4aeTcs U3 QOpMyJibl 3.3:

[1=PK,/S, rne (3.3)

P — nokaszaHua U3MEpUTENbHOro npubopa, MkBT;

K, — 3aryxaHue, BHOCUMOE MEPEXOJHbIMH BOJIHOBOJHBIMU YCTPOH-
CTBAMH PYIIOPHOH aHTEHHbI U COCIHHHMTENbHBIM KOAKCHAIBHBIM Kale-
JieM, B pasax;

S — 3¢dexTrBHAA TOBEPXHOCTh PYIOPHOH aHTEHHBI, M-
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Flpyunoxexne 1

IIpuMepsbl pacyeToB YpoBHeil 31eKTPOMATHRTHOIO MOJS

Hpumep 1

Hcexoonwte oannbie. Texauyeckoe CpeACTBO — S-TH d1€MEHTHAA aH-
T€HHa Y Aa-Aru («BONHOBOH KaHay). ['eoMeTpHUUYECKHE pa3MeEpEl aHTEH-
Hbl U ee IOJIOKeHHE B NMPOCTpaHCTBE (B 0a30BOH 1ekapTOBOHW CHCTEME
KoOpAuHAaT) rokasansl Ha puc. [11.1 (31ecChk 1 HA PUCYHKAX, NPUBOAKUMBIX
Jajee, TMHEeHHbIe pasMepbl JaHbl B MM). /luameTpbl NpoBOAHHKOB paBHBI
9 MM. MotHocTs, M3ny4yaemas anteHHo#, 100 Bt; wacrora 170 MI't

(anuua BoJIHBL A = 1,765 M). Tpebyetca paccuutarb ypoBeHb IMII, co3-
NaBaeMoro aHTeHHOM B Touke M1 ¢ koopauHatraMu: x = 2,7 M,y =0, z = —
3 M. YUuTHIBaTh BIAMSHHE METAUIOKOHCTPYKLUH KM MOACTUNAKOLLEH [1O-
BEPXHOCTH He Tpebyerci.

4
Bubparop T

880 794 759 724

Nl RS N b A

["eomeTpraecxmui
I[EHT aHTeHHBI

3000

265

=

794

E ] —.--—_.

1191

- 2700

e 1 1 5 8 2 8 K F T T8

Puc. I11.1

Boinosnnenue pacuemoe

1) B 1anHOM Juana3soHe 4acYoT, COTJIaCHO ASUCTBYIOLIIHM HOpMam,
HOPMHPYETCS HaNpAXKEHHOCThL JjieKkTpuueckoro rnoias E, B/M. [Tosromy
ypoBeHb OMIT xapakTepH3yeTcs BEIUYUHOW E, KOTOPYIO H TpeOyercd
pacCyuTaTk.
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2) B cootBeTcTBMM ¢ M. 2.3.1 ycTaHaBjiMBaeTCA, KaK BbINOJIHATH pac-
yeT — HENOCPeACTBEHHO MO TOKY aHTeHHbl WK 1o ee [H. Ilo dopmyne
(2.5) umeeM R, = 4,892 M (B naHHOM ciydae D = 1,662 M — paccrosiHHe
MEXIY HUXKHEH TOYKO#M KpalHEro JieBoro npoBoAHHMKa WU BEPXHEH TOUYKOM
KpaitHero npaBoro NpoBOJIHKMKA). PaccTossnue OT reOMETPHYECKOro HEHTPA
aHTeHHbI 0 Toykd M1 paBHo 3,742 M, T.e. OHO MeHbLIE R, 1loaTOoMy
pacuer ypoBHeid IMI T BbINOsHAETCS HENOCPEACTBEHHO 10 TOKY AHTEHHEI.

3) I'lo MeToaUKe, H3NOXKEHHOH B I1. 2.2, BBIMOJIHAETCA pacdeT TOKa aH-
TeHHbL [Ipy aToM (Ha 3Tare NOCTPOECHUS INEKTPORAUMHAMHYECKOH MOAEIH)
BBOANTCS CIEAYIOLLEE YMCIO CErMEHTOB Ha [MPOBOINHHKAX: Ha KpauHEM
neBoM — 39; Ha Bubparope — 40 (¢ yueroM ABYX CErMEHTOB B 3a30pe); Ha
[IPOBOAHHKAX CrpaBa oT BUOpaTopa (ImocieaoBaTeIbHO ClieBa HaNpaBo) —
35, 33, 32. JUtdHbI CETMEHTOB YIOBNETBOPAIOT HEPaBEHCTBY (2.1).

4) Ilo MeToaMKe, H3JIOKEHHOH B M. 2.3.2, pacCUUTHIBAETCA HAMPS-
YKEHHOCTD 3neKkrpuyeckoro noas B Touke M1. Ilo popmynam (2.8), (2.9)

ONpeNEsOTCS KOMIIOHEHTHI BEKTOpa E :
E, = (-0,00576 + i0,0469) B/m; E, = 0; E. = (-0,0368 + i0,0368) B/m

[To dopmyne (2.11) onpenenserca peHOPMHPOBOUHBIH KO3 DULU-
eHT: g, = 225,3. Ilo ¢opmyne (2.10) oxoHdyaTeNbHO HAXOAWTCSA HAINPA-
YKEHHOCTD JJIEKTPUUECKOro Mojif Npu GakTHUIECKOH U3Ty4yaeMOH MOLIHO-
ctu: £E= 11,2 B/M.

IIpumep 2

Hcxoonele oannsie. TeXHUUECKOE CPEJICTBO — aHTEHHA, aHANIOTHY-
Had paCCMOTPEHHOU B npuMepe 1 (B CMBICHE pazMEPOB U PaCIOIOKEHUS
B NPOCTPAHCTBE), NP TOH Ke MOUIHOCTH UTyYeHUs U 4yactore. Tpely-
eTcd paccuutarb ypoBeHb OMII, coznaBaeMoro aHteHHo# B Touke M1 ¢
koopauHaraMu: x = 2,7 M, y = 0, z = -3 M (Ta ke TOuKa, 4YTO U B IpUMEPE
1). I1pu 3TOM HEOOXOAMMO YUECTD BIUSIHHE METAITOKOHCTPYKIIHH, NTPE-
cTaBJIsIIOUIeH CoOOl BepTHKAIBLHO OPUEHTHPOBAHHEBIM KPYTJIOLMIMHAPH-
yeckuit tpoBogHuk (cMm. pue. [11.2). Huamerp MeTannOKOHCTPYKIIHU
100 MM; KOOpIMHATHI HUXKHETO €¢ KOHLA x =3 M, y = 0, z = -5 M; Koop-
JVHATbl BEPXHEro KoHua x=3M, y=0, z=-1 M. YYUTbIBaTh BIHAHHE
MOJACTUJIAIOLLEH TOBEPXHOCTH HE TpebyeTcd.

Buvinonnenue pacuemos

1) B nanHoM auana3oHe 4acTOT, COrJIaCHO ASHCTBYIOLIMM HOpMaM,
HOPMHPYETCA HANPAXKEHHOCTh dMeKTpuueckoro nous E, B/m. IloaTomy
yposeHb OMII xapakrtepusyercss BeIMYUMHOH E, KOTOpyro H Tpebyercs
pacCcYUTaTh.
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2) Ilockonbky paccTosHue O TOYKH HabmoneHHs (Ttouka M1) u
MaKCUMaJIbHBIH pa3Mep aHTEHHBI D COOTHOCATCH TaK JKE, Kak U B [IpuMe-
pe 1, pacuer E BbINOJIHACTCA HEMOCPEACTBEHHO [0 TOKY aHTEHHBL.

3) Pacyer TOka aHTEHHbI BBIMOJHAETCS AHAJIOTHYHO TOMY, KaK 3TO
CHeJIaHo B npumepe 1.

4) Pacuer HanpsHKEHHOCTH 3JEKTPHYECKOr0 MOJS BbIMOIHAETCA MO
METOJMKE, U3JIOKEHHOM B 1. 2.3.2. Ilpu pacdeTe TOKa, HaBeAEHHOrO Ha
METAUVIOKOHCTPYKLUHKA Ha nocneaHeit BBoaurcd 181 cerMenT. PacueTHrle

KOMIIOHEHTRI BeKTOpa E :
£, = (0,0941 - i0,0062) B/m; E, = 0; E. = (-0,0755 + i0,012) B/m

HanpspkeHHOCTh 3JEKTPU4EeCKOro nojis npu GakTHYECKOH H3Tyyae-
Mo# MowiHocTY £ = 19,3 B/M (peHOpMUPOBOUHBIA KO3(dHIMEHT g, — TOT
X&Ke, 4TO U B npuMepe 1).

A

_.I._}._I_._;U :

1000

3000

>000

M eraJnoKoHCTpYIH A

Puc. I11.2
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IHpumep 3

Hcxoouste oannsle. TexHU4ECKOE CPeACTBO — aHTEHHA, aHaAMOruy-
Hasg pacCMOTPEHHOH B npumepe 1, npu TO#H ke MOLIHOCTU M3NYUYEHHSA U
yactore. Tpebyercs paccuutars ypoBeHb IMII, co31aBaeMOro aHTeHHOM
B Touke M1 ¢ xoopauHataMu: x = 2,7 M, y = (), z =—3 M (Ta e TO4YKa, 4YTO
n B npumepe 1). I1pu a3ToM HEOOX0AUMO yuecTh BIUMSIHHUE TOACTUAIOLIEH
[MOBEPXHOCTH, PACTONIOKEHHONW B MIOCKOCTH z=-3 M (cM. puc. I11.3).
[TapameTps! cpefibl NOA NOACTUNAIOLIEH MOBEPXHOCTBIO: OTHOCHUTEIILHAA
MAarHuTHas NPOHULAEMOCTh L= 1; OTHOCHTENBHAA IUIJICKTpUYECKAA

NpOHULIaeMOCTh € = 15; yaenbHad nposoaumoctb o = 0,015 Om/M. Yuu-
ThIBaTh BAMSHHE METAJUIOKOHCTPYKIUNA He TpedyeTcs.

5000

[lopcTHMAIOMAS HOREPXHOCTE

Puc. I11.3

Boeinonnernue pacuemaoes

1) B nanHoM auana3oHe 4acTOT, COrJIaCHO ACHCTBYIOLIUM HOPMaM,
HOPMUPYETCS HAMpPXKEHHOCTh JEKTpH4eckoro nons £, B/M. IToatomy
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ypoBeHb JOMII xapakTepusyercs BeNMYHHOH E, KOTOPYK) U Tpedyercs
pacCUUTATE.

2) Ilockonbky paccrosHue A0 Touku HabmoneHus (touka M1) u
MaKCUMaJIbHBIN pa3sMep aHTEHHBI D COOTHOCSTCS Tak e, Kak ¥ B IpHME-
pe 1, pacyeT £ BBHIIOJHAECTCS HENMOCPEACTBEHHO N0 TOKY AHTEHHAI.

3) Pacuer ToKa aHTCHHbI BBIMOJNHAECTCS QHANOTHYHO TOMY, KakK 3TO

CZeJIaHo B npumepe 1.

4) PacueT HanpsH>KEHHOCTH 3JIEKTPUUECKOrO IOJI BBIIOJHAETCA IO
METOAMKE, U3NOoKeHHOH B mn. 2.3.2. CocraBmsouas noiusd £, BO3HH-
Kawouiee 1U3-3a HUTHYMA NMMOACTUNAIOLICH ITOBEPXHOCTH, ONpEeACaeTCa 110

L

dopmyne (2.18), pesynbTUpyrOlIUii BekTOp E — no ¢opmyne (2.17).
PacyeTHbie KOMIIOHEHTHI BEKTOpPA E :
E, = (0,0098 + i0,0178) B/m; E, = 0; E, = (-0,0382 + i0,0369) B/m

HanpsoxeHHOCTh 3NEKTPUYECKOTO MO MPU (PAKTHUECKON MU3JTydae-
MOM MOIIHOCTH £ =9.1 B/M.

IIpumep 4

Hcxoonste oannsle. 'TeXHHUYECKOE CPEICTBO — aHTEHHA, aHAJIOMyY-
Hasg pacCMOTPEHHON B npuMepe 1, Npu TOW e MOIUHOCTH U3JIYUYESHUS U
yacrore. Tpebyercsa paccuurars ypoBeHb OMII, co3zgaBaeMoro aHTeHHOM
B TOuke M1 ¢ xoopaunaramu: x = 2,7 m, y = 0, z = -3 M (Ta e TOYKA, 4YTO
u B npuMepe 1). [1pu 3TOM HEOOXOAUMO YUECTh BIMAHUE META/UIOKOHCT-
PYKLUHM U NOACTUNAIOLEH TOBEpXHOCTH. | lapaMeTpbl METALIIOKOHCTPYK-
MU — T€ XKE, YTO B IIPUMEPE 2, MapaMeTphl MMOJACTHIIAIOUIEH NOBEPXHOCTH
— T€ X€, YTO B IpUMepe 3.

Boinoanenue pacuemoe
1) B naHHOM auana3oHe 4acToT, COrjlaCHO JACHCTBYIOLMM HOPMaM,

HOPMUPYETCH HANMPSHKCHHOCTh JNEKTpuyeckoro nond £, B/m. [loatomy
ypoBeHb DOMII1 xapaktepusyercd BeNHWYMHOH E, KOTOPYIO U Tpebyercs

pacCyuTark.
2) Ilockonbky paccTOAHUE A0 TOYKM HaOmoaeHusa (touyka M) u

MaKCUMAJIbHBIN pa3Mep aHTEHHB!I D COOTHOCATCA TaK XKe, Kak U B IIPHUMeE-
pe 1, pacueT E BRINOJIHAETCS HEMNOCPEACTBEHHO 110 TOKY aHTEHHBI.
3) Pacyer Toka aHTE€HHBbI BHITIOJHAETCS aHAJIOTMYHO TOMY, KakK 3TO

CIeJ1aHO B npumepe 1.
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4) PacyeT HANpsOKEHHOCTH 3NEKTPUYECKOr0 MO BBLIMIONHSAETCS MO
METO/IMKe, H3JIOKeHHOM B 1. 2.3.2. Bektop £ paccUHTHIBaETCA 1O (op-
myne (2.22). PacyeTHble KOMIIOHEHTHI BeKTOpa E :

E.=(0,3433 - i0,1675) B/m; £,= 0, E, = (-0,0767 + i0,0108) B/m

HanpsxeHHOCTB 3JIEKTPHYECKOTO nojif NMpH PakTU4EeCKOR u3nydae-
MOH MOIIIHOCTH E = 62,1 B/m.

ITpumep 5.

Hcxoanbie nanHblie. TexHuyeckoe CpeACTBO — aHTEHHA, aHallOrH4-
Has pacCMOTPEHHON B npumepe 1, npH TOM XK€ MOLIHOCTU HU3NIYUECHHUSA U
yacrore. Tpedyercs paccuurars ypoBeHs DOMII, co3naBaeMoro aHTeHHo#H
B Touke M1 ¢ koopauHaTtamu: x = 10 M, y =5 M, z = -3 M (cM. puc. [11.4).
YUYHUTHIBATh BIMSHUE METAJUTOKOHCTPYKLIMA M MOLACTWIAIOLIEA MOBEPX-
HOCTH HE TpedyeTcH.

Bvinonnenue pacuemoe

1) B 1aHHOM JuanasoHe 4acTOT, COracHO JASHCTBYIOIUM HOpPMaMm,
HOPMUPYETCA HAIPSHKEHHOCTh JNEKTpHueckoro nois E, B/M. [loatomy
ypoBeHb DOMII xapakrepusyercsi BeMUHMHON E, KOTOpPYIO M Tpedbyercs
pacCUUTATE.

B coorBeTcTBHH C 11. 2.3.1 ycTaHaBIUBAETCA, KaK BBIIIOMHATE pacyeT
— HEMOCPEACTBEHHO MO TOKY aHteHHb! uiu 1o ee JAH. ITo dopmyne (2.5)
uMeeM R, = 4,892 M (kak u B npumepe 1). PaccrogHie OT reoMeTpHYE-
CKOro LICHTpa aHTeHHbI 40 TOYkd M1 paBHO 9,998 M, T. €. OHO NpeBHILIa-
eT R, . [loaToMy pacyet £ BoinosiHgerca no JAH antennsl. I1pu stom JJH
OIIPEACSAETCA 110 TOKY aHTCHHEL

2) PacyeT TOKa aHTECHHBI BBITOJIHACTCH aHAIOTMYHO TOMY, KaK 3TO
cAeNaHo B nipuMepe 1.

3) PacyeT HanpsKEeHHOCTU JIEKTPUUYECKOTO 10/ BBIIIOJHAETCS 10
METOAHKE, U3JIOXKEHHOH B M. 2.3.3. YrnoBsie chepHyYeCKUe KOOPAHHATHI
ToYyku HabmoneHus M1: 0 = 107°;, @ = 28° (cMm. puc. I11.4). PaccrosHue
OT FEOMETPUYECKOr0 LiEHTpa aHTEHHBI A0 TOYKH Habmopgenus M1 R=
11,178 M. HenopmuporanHas JIH omnpenenserca no ¢opmyne (2.23),

BEKTOp E — MO dopmyne (2.24). Pacuernas HopMupoBanHas JIH B Bep-
TUKAJIBHOW MJIOCKOCTH NpHBeJeHa Ha puc. [11.5(a), pacueTHas HOPMHPO-

BaHHas J[H B ropusoHTanbHON miockoctd — Ha puc. [11.5(0); tam xe
LITPUXOBbIMH JIMHUSAMM TOKa3aHbl HAnpawi€HUs Ha TOYKY HaOMOAEHUS

M1. 3nauenus HopmupoBaHHbIX JIH B HampaBieHHHM Ha TOYKy MI:
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Fs(107°) = 0,85; Fr(28°)=0,81. Pacuernsniti KHJ| auTeHns! (dpopMyna
(2.25)) D = 11,3. Hanpsyk€HHOCTD 3J€KTPUYECKOTO MOJISA B TOUKE Hab10-
neuns M1 (dbopmynsi (2.24), (2.26)) £ = 13,0 B/m.

Ilpumep 6

Hcexoonsie oannsle. 'TexHuyeckoe CpencTso — aHTEHHA, aHAaIoruy-
Hasd pacCMOTPEHHOH B npuMepe 1, npu TOH Ke MOILIHOCTH M3JYYEHHA H
yacrote. Tpebyercd paccuutaTh ypoBeHs IMII, co3naBaeMoro aHTeHHoOM
B Touke M1 ¢ koopaunaramu: x = 10 M, y = 3§, z = -3 M (Ta K€ TOUYKA, 4YTO
1 npuMepe S). [Ipu 3TOM HEOOXOAMMO YYECTh BAMAHHE NOACTHAAIOLIEH
[MOBEPXHOCTH, paAClONOXKEHHON B MJIOCKOCTH z = —5 M (cM. puc. [11.6).
[lapameTpsl cpeasl oA NOACTHAAIOLEH MOBEPXHOCTBK) — TE JKE, YTO U B
rnpuMmepe 3. Y4uThIBaTh BIIUAHUE METAJIOKOHCTPYKIIHHA He TpebyeTcs.

Boinonnenue pacuemos

1) B naHHOM auanasoHe 4acToOT, COMJIACHO HeHCTBYIOMIUM HOPMaM,
HOPMHUpYETCs HANPHKEHHOCTh 3jieKTpUueckoro nong £, B/m. Tloaromy
ypoBeHb OMII xapaktepusyercs BEIHUYMHONH £, KOTOpPYi0 U Tpebyercs

pacCUHUTATh.
2) Ilockoneky pacCTodHUE OO0 TOYKU HAOIMOAEHHS ¥ MAaKCUMAJbHbIH

pa3Mep aHTeHHbl D COOTHOCATCA TaK e, KaKk W B nmpuMepe S5, pacuet E
BBINOJIHAETCA HemocpeacTseHHo no JIH auTeHHBl, KkoTOpas, B CBOIO Oue-

pelb, ONPEACAACTCA 110 TOKY aHTEHHBI.
3) Pacyer Toka 1 JIH aHTeHHBI BBINOJHAESTCA aHAJIOIMYHO TOMY, KakK

3TO CHEJAaHO B [IpUMEpE 3.
4) PacuyeT HanpsXXEHHOCTH JJIEKTPHUECKOIO MOJISi BHIIIOIHACTCS 10

METOAMKE, M3JIOXKEHHOH B 1. 2.3.3. BEKTOp Hanpsok€HHOCTH 3JICKTPHYE-
CKOro o onpeaensercs no gopmyiie (2.17), rae nepBoe cliaraeMoe pac-

CUHUTBIBACTCA TaK 2XKC, KaK H BEKTOP E B [IpuMeEpc 5, a BTOPOEC CJ1araCMoc

(cocTaBnsIoLIas NoNs E;; , BOSHHKAOLIAA M3-3a HAIMYMS NOACTHIAOMIECH
[IOBEPXHOCTH) — 10 opmye (2.28). YrioBele chepriecke KOOPIAUHATDI
TOYKM HaOmoaeHus M1 1ia 3epkajibHOro M300pakeHUs AHTEHHBL: Oy =
73°% @ = 28°. PaccTosiHHE OT MeOMETPUYECKOro LIEHTpa 3€PKAJIbHOIO

U300paKeHHUA aHTeHHbI J0 TOUYKH M1 R = 12,843 M. 3HaueHus HOpMH-
poBaHHbiX /IH B HanpaBiieHWM Ha TOYKy M1 nng 3epkanbHoro u3oodpa-

xeHust aHTeHHbl: Fg(73°) = 0,85; F{(28°) = 0,81. Hanps>keHHOCTH 3J1€eK-
TPHUYECKOro nojs B Touke HadmoaeHus M1 E = 14,95 B/m.
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IIpumep 7

Hcxoonste oannble. 'TeXHUUECKOE CPEACTBO — aHTeHHa Y jaa-Aru,
3aJaHHas cBoMMHU nacnoptHeiMU [IH. Ilacnoptad JIH B BepTHkanbcHOM
UIOCKOCTH npuBeAcHa Ha puc. [11.7(a), macnoprHas JIH B ropusoHralib-
HOH mnnockocTd — Ha puc. I[11.7(0). AHTeHHa pacnosioKeHa Tak, 4YTO ee
FEOMETPUYECKUNA LEHTP COBMEUIEH ¢ HAYaJIoOM KOOPAUHAT, 1 OPUEHTHPO-
BaHA MAKCUMYMOM H3Ny4YECHHMS NO HanpaBjeHUIO OCH adcuucc (OpHeHTa-
LIMA — Takag e KakK B npuMmepax 1—6). 3agaH KH/I avTeHHBI B OTHOCH-
TeJbHBIX eAuHHUax: D = 27,1. MowHocTs H3nydyeHus pasua 100 BT, yac-
Ttota — 900 MI'u. MakcumanoHblf JIHHEHAHBIN pasMep aHTeHHbI 1160 MM.
Tpebyertca paccuurars ypoBeHs OMII, co3naBaeMoro aHTeHHOH B TOYKe
M1 ¢ koopavHaTtaMu: x = S M, y = 0, z = —3 M. YUHUTLIBATH BJIIMAHHE MeE-
TAJUIOKOHCTPYKLIMH H NOACTUIIAOLLEH NTOBEPXHOCTU He Tpedyercs.

Boinoanenue pacuemoe

1) ITockoNbKY B JAHHOM JUANA30HE YacTOT, COrJIaCHO ACHCTBYIO-
IUMM HOpMaM, HOPMHUPYETCS MUIOTHOCTL MOTOKA 3HEPruM I, MKBT/cM’,
HEO0XO0IUMO €€ pacCUUTATb.

B coorBercTBHH C M. 2.3.1 YCTAaHABAHBAETCA HEOOXOAUMOCTh BBE-
IEHHUS MOMpPaBOYHOro Kodd@uuUeHTa p, ONpeNenseMoro mno rpagpuky,
npusencHHOMY Ha puc. 1. [1o dopmyne (2.5) umeeM R,, = 12,622 m. Ilpu
3TOM PacCTOSHHE OT INEOMETPUYECKOro LEHTpa aHTEeHHBI A0 TO4YKH MI
paBHO 5,831 M, T. €. OHO HE NPEBBILIALT R,, . [lIo3TOMY HEeobxonumo BBe-
CTH HNOMPaBOYHbIA kO3(pPuuueHT. C yyeToM TO0ro, yro o = 1,7, umeeM
(no rpaduxky Ha puc. 1) p = 1,05.

2) PacueT HanpsAXeHHOCTH JJIEKTPHUYECKOTO NOJA BLIMOJHAETCS IO
METOAHKE, U3N0XEHHON B M. 2.3.4. [10CKOJILKY BIMSHHUE METAJUIOKOHCT-
PYKUHHA M NOACTUNAIOEH NMOBEpXHOCTH YUMTHIBATL HE Tpedyercsd, HET
HeoOxonuMocTH onpeacnsaTt ¢a30oBbIi LHEHTP AHTCHHBI, © MOXHO CYH-
TaTh, YTO OHA NpPEACTaBAAEeT COOOM TOUeUHbI H3TyUYaTelib, Pacrol0XeH-
Hblii B FEOMETPUYECKOM LEHTPE aHTEHHBI (T. €. B Havajle KOOPAHHAT).

YrnoBele c(hepuyecKue KOOpAUHATHI TOYKU Habmonenus M1: 8= 121°;
¢ = 0°. PaccTossHUe OT reOMeTpUYECKOro LEHTpa aHTEHHbI J0 Touku M1

R = 5,831 M. 3Hauenus HopMupoBasHHbix /I[H B HanpaBieHMH Ha TOUKY

MI: m (121ﬂ)= 0,05; At (0) = 1. Hanps)eHHOCTh 3MEKTPHYECKOrO MO-
nd B Touke Habmoneuus M1 £ =296 B/M (¢ yueTom nornpaBoOYHOro Ko-
3pPuiueHTa P= 1,05). I'lo dopmyne (2.27) onpenensem IIII: I1=
2,32 MKBT/cM”.

3) I'lo popmyne (2.27) umeem: 11 = 2,32 MKBT/cM’.
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IIpunoxenue 2

Ilepeuenb npuOOPOB, PEKOMEHAYEMBIX K IPHMEHEHHIO
NpH NPOBECACHUNK U3IMEPEHUH

ESN HN3amepurenpHbli ot 9 k' mo 1000 MI 1t
IPHEMHHK

SMV-8 CeneKTHBHBIM oT 30 xl'u mo 1000 M1 i 1,0 n1b
MUKPOBOJABLTMETP

APS363E 2015
Ca-60 2,05
CI-85 20 15
OPT or 0,15 Ml 2030 MI'n | 2,0 ab
DP1 ot 26 MI'u 10 300 MI'u 2,0 nb

DP3 AHTenHa aunoasHas | oT 300 MI'x ao 1000 MI'n
[16-31 ~ [Pynophas antenna ot 0,31 Tuno 20T
HP11966E |PynopHas aHT¢HHA or |l no 18 ITu
ot 100 xI'y go 2 '

g
o
=

- 16 %
1.5 nb
1,5 nb

S

1 KoMruiekT uamepu-
TENIbHBIX AHTEHH
NFM-1 H3mepurens
OMKHETO N[O
Hi3mepurenn
OJTHOKHET O T10J1A

oT 60 xI'u no 350 Mrix + 20 %

[13-22 ot 0,01 70 300 Ml g

2,5 1b

P 19667 s
o

[13-15/16/17

H3Mepurend Hanps- ot 1,0 MI'u 10 300 Ml

AKCHHOCTH IIOJIA

UIIM-101  |H3mepurens
OMOKHEro nond

EMR-20/30 [HU3Mmepurenn
HaNPSHKEHHOCTH 10N

[13-18/19/20 {HA3MepuTenu MioTHO-

ot 0,03 1o 1200 M

ot 0,1 x0 3000 MI'g

ot 0,3 10 39,65 I Tt

CTH TOTOKA SHEPruy

M3MepuTeny MIOTHO-
CTH ITOTOKa 3HEPruu

o1 0,3 10401 T 1

MoryTt ObITH MCNONB30BAHBl TaKXe APYrue npubopbl ¢ aHAJIOrv4-
HBIMH XapaKTepUCTUKAMM, PUBEJICHHBIMY B JIaHHOM TabauLe.
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[Mpunoxexue 3

PexomenayeMoe nporpaMmMHoe 00ecreyeHHUe

[IporpamMmHas peajin3alids NPUBEACHHBIX B HACTOSLIMX METOAUYE-
CKUX YKa3zaHuAX METOAUK pacyeTa YPOBHEH JJIEKTPOMArHUTHOrO MOJIA,
C03/1aBaEMOr0 aHTCHHO-(UAECPHBIMH YCTpOHicTBaMH TeneBuaeHusA, UM
BeLIaHUs M 0a30BbIMU CTAHIIUAMM CYXONYTHON IOABHXKHOH pagHuOCBA3H
B MecTax pasmelneHud cpeacts U o0bektoB OBY u YBY nuanasoHOB,
ocyuiecTBiIeHa B [IporpaMMHOM KOMILNIEKCE aHAIN3a JIEKTPOMAarHUuTHOM
obcranoBku (ITK ADMO Bepeus 3.0.3), pazpaboTaHHOM cneLUaicTaMH
OI'YVII COHHUUP coBmectHO ¢ 3A0 «CMAPTC». Ha nmanHeid npo-
rpaMMHbId koMmieke umeercs CeugerensctBo Ne 17-11/03-00037 ot
17 Hos6psa 2003 r., BEIAaHHOE MUHHCTEPCTBOM 3J1paBOOXpaHeHHs Poc-
cuicko Pepepaiu, cornacHo koropomy [IK AODMO npurozgen x uc-
[HOJIb30BAHHIO B VUPEXKICHUAX TOCCaHANMACTYXKObI Poccuiickoin dene-
paLyu.

3a 6osnee noapodHON MHPOpMALMEH O BO3MOXHOCTAX JaHHOIO Mpo-
rpaMMHOIO Kkomiulekca oOpainatecsi no aapecy: 443011, r. Camapa,
yj1. CoBeTckoit Apmuy, 217, 1. (8462) 16-18-26, dakc (8462) 16-15-11,
E-mail: mspd@soniir.samara.ru, fdv(@soniir.samara.ru.
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Cnacok cokpamennH

JIH — nuarpaMma HanpaBleHHOCTH
303 - 30Ha orpaHM4eHus 3aCTPONKHU
[THY — npenenbHO I0MYCTUMBIA YPOBEHD
[TT1D — nnoTHOCTH NOTOKA DHEPTHHA
T1PTO - nepeaaromiyii paquOTEXHUUECKUH 0OBEKT
C33 — caHuTapHO-3aIUUTHAA 30HA
OMII — 31eKTpPOMArHUTHOE 110JIe



