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flata BBeAeHUA. C MOMEHTA YTBEPXAEHUS.

4.3. METO1b! KOHTPOA. PUSUHECKUNE DAKTOPhI

ONPEAEJIEHUE YPOBHEW
MAITHATHOIO NMOJIA B MECTAX
PASMELWEHUA NEPEOAOLLUUX CPEACTB

PAAUWOBELWWAHAA U PALIMOCBAHA3W

KO-, TEKTO- 1 AEKAMETPOBOIO

OUANA30OHOB

Metoguyeckune ykasaHvs

1. OBJIACTb NPUMEHEHMUA

MeToanyeckue yxasaHus cOCTaBNeHbl B NOMOLLLL MHXEHEepaM OPraHos W
yupexneHnun CaHMTapHO-3NUAEeMNONOTNYECKON CNYXDObl, MHXEHEPHO-TexXHW-
YyeckuM PaboTHUKAM, NPOEKTHLIM OpPraHu3auudMm CcpencTs CBA3U C Uenblo
obecneyeHus npeaynpeanTensHOro CAaHUTAPHOro HaA30pa 3a CTOYHUKAMW
nanyyeHua kmno- (H4Y), rexro- (CH) n nekametposoro (BY) aunanasoHos Tex-
HUYEeCKNX CPeacTs paanoseliaHusa n paguocBaA3n, onpeleneHus rpaHug ca-
HUTAPHO-3AaWMNTHbLIX 30H U 30H OrpaHNyYeHuUs 3aCTPOnKKY, a TaKkke 4nsa npo-
THO3NPOBaHNA ypOoBHEN MAarHUTHOrO noas (Ml) npu BLIdBOpe MecT pazme-
LieHNa 3TUX CpencTs.

2. CYLWHOCTb METOLA

MeToauka pacyeTHOro NPorHO3npPoBaHNa MarHUTHbIX nonen sB6,n3n Tex-
HUYECKUX CPEeACTB KUNO0-, NexTo- U AexamMeTpoBoro ananasoHos tasnpyer-
CHA Ha CTPOrvux peteHuax COOTBETCTBYIOWUX INEeKTpoaHaMMNIeCKX 3aaay
TOHKONPOBOAOYHbIX CTPYKTYP, NPWY U3BECTHLIX PYHKUUAX pacnpeneneHns

N3naHne opunumanbHoe. Hactroauwme MeToaMiecKkme yKasaHus
HE MOTyT ObiTb MONHOCTHLIO NN YACTUYHO
BOCNPOV3BeAeHbl, TMPAXWNPOBAHbLI W
pacnpocTpaHeHsbl 6e3 paspeweHns
HenapramenTa roccaHanugHansopa
MuH3apaBa Poccun.
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TOKOB NO U3ny4artensam, KOTOpble ONPenensaioTCs Ha OCROBE NPUBANXKEHHbIX
pelweHin. OCHOBHbIE NONOXEHUA METOLMKK 1 pacHeTHbie GOpMYbl Npuse-
AeHbl B paznene 3.

MeTtoanyeckue ykaszanuna coagepxart Metoanky pacyeTHOro NPOrHo3npo-
BaHUA HANPAXEHHOCTU MAarHWUTHOMO NOJIA U3ayYaloLMX TEXHUHECKUX CPeacTs
PaAnNOCBA3K ¥ PpaanoBeLlldHNA B KMNO-, NeKTO- 1 AEKAMETPOBOM AMaNa30HaX
BONH, a TaKke MeToaAnKy N3MepeHnn ypoBHEn MarHNTHOTro Nonsl. PacyeTHble
N BKCNEepnMEHTasIbHble UCCNenNoBaHns, NPon3BoAvMbIE B COOTBETCTBUN C
DAHHOW MEeTOANKOW, ABASIOTCA HEeOBxOAUMbIMKA N O0CTATOYHLIMU MMPU NPO-
BEACHNN 3NEKTPOMArHUTHON 3KCNEepTr3bl U3ny4alwmnx obbLEeKTos.

Metoauyeckne ykasaHua pacnpoCTPaHATCA Ha paanoTexHu4yeckue
0bHbeKTbl, KOTOPbIE MOMYT BbiTb YKOMMNEKTOBAHb!I KaK TEXHUYECKUMK cpefl-
CTBAMU OHOMO 4YaCTOTHOMO AWANA3oHAa, Tak U TexHu4yecKumu cpencrsamu
PA3NINYHbIX YACTOTHbLIX AUANA30HOB. INEKTPOMArHUTHLIE NOAA TEXHNHECKUX
CpefiCTB MOIyT OTAM4aThbC! UHTEHCUBHOCTLIO, Nonapu3aynenrr, 4actoramu,
3aBUCUMOCTbBIC OT NapaMeTpPoB NoyBbl 1 T7.4. Metoguveckue ykalaHus yyu-
TbIBAIOT MHONBUAYANLHOCTL PeaiibHbliX ODbLEKTOB, NPOABASIOWYIIOCA (C TOYKU
3pEeHNA INEKTPOMArHMTHON OB6CTAaHOBKN) B pa3nuini pasMelleHna U OpueH-
Tauvum OTAeibHbIX AaHTEHH, B HECOBNaaeHUN pacnucadinm CMeHbl BOJIH, B HEO-
AMHAKOBOM Habope TexHU4YeCKnx cpeacTs.

B kakecree nepenaromx aHTeHH KUNO- U reKTOMeTPOoBOro AnanaloHos
METOAMKA npeanonaraet UCNONbL30BaHWEe HeHanpaBNeHHbLIX U HanpasBNeH-
HbIX (B TOPU3OHTANLHOW MNOCKOCTU) aHTEHH,

K HeEHanpaBneHHbiM aHTEHHAM OTHOCATCH OOQVUHOYHbLIE aHTEeHHbI-MadThI:
- aHTEHHAa-MaYTa HWXHero nutaHmna (AMHI);

- aHTEeHHa-MauTa sepxHero nntanua (AMBI1);

- aHTeHHa-MayTa WyHTOBOro nNutaHua (AMLUM);

~ AHTEHHA C perynupyemuiMm pacnpegenedunem 1oka (APPT APPT3, APPT3-
2/3, APPT3-2/4);

- - n T- ob6pa3Hblie aHTeHHbI;

- «JIncK»;

- «HakNnOHHbLIN Ny4y» (OANHOYHLIA U ABONHOW);
- 30HTNYHAA aHTEeHHa-Ma4Ta;

- HU3KNE MN3Ny4arenn TPeyronbHoOm UAN KeagpaTHon dopmel Ha Baze ca-
MOOOMOAHNTENBHBIX CTPYKTYP.

K HanpasnedHbiM nepenamnuwmmM adTeHHaM OTHOCATCSH:

- CUCTEMA 13 ABYX @HTEHH-MAYT - akKTMBHOWU U NACCUBHOMW;
- CUCTEMA N3 OBYX aKTUBHO NUTAEMbIX aHTEeHH-MauT;

- aHTeHHada cuctema CB (2+2);

- @aHTeHHaa cuctema CB (4+4);

-~ «3apa».

B kayectse nepeparoLumx aHTeHH [eKaMeTpoBoro guana3oHa uenonbay-
I0oCcst cnaboranpaBneHHbIe U HANpaBneHHbLIe aHTeHHbI.
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K chaboHanpasneHHbLIM aHTeHHaM AeKaMeTpoBOIro ANana3oHa OTHOCATCS:

- NPOU3BONBHO OPUEHTUPOBAHHbIE JIMHEUHLIE CUMMETPUYHbIE BUOpaTOo-
pbl (aHTeHHbl Bl AL, BeputukanbHblie  HakKNOHHbIE CUMMEeTPUYHbIE BB pa-
TOPbLL);

- AHTEHHbI HA OCHOBE CUMMETPUYHDLIX BMBPATOPOB (aHTeHHb! YT, Bl AU 2Y,
BIr AWM PA, AT3U);

- BEPTUKA/IbHbIE HECUMMETPUYHbLIE BUDpPATOpPHI.

B ropu3oHTanbHOM NAOCKOCTU 3TU aHTEeHHb! UMeT Nnbo cnaboHanpas-
NeHHy0, NNBO KPYroBylo XxapakTepUCTUKY HaANPaBNeHHOCTH.

K HanpasneHHbLIM aHTEHHAaM AeKaMeTPOBOTrO ANanada30Ha OTHOCATCHA:

- cnddasHblie aHTeHHbI pa3nuudbix Tunos (CrA PH, Cra PA, Cra pPAA,
CrAAin PA, mHoroanemeHTHaa AT3W);

- poMmbuueckune aHteHHbl (Pl, Pl A);
- noronepuoaunyeckne avtenHnbl (JIMH, 1B, JIB2).

CuHdasHbie aHTeHHbl TUuna Cl/l ucnonb3ytoTca B pasHbIX pexumax
paboThi. C NOBOPOTOM ANarpaMmbl HANPaABREHHOCTU B TOPU3OHTANbHON
NNOCKOCTH, C CUHDA3HLIM 1 NPOTUBOGdA3HbIM, a TakKe NUHEeHbLIM da3n-
pOBaHUEeM rpynn snbpatopos.

CTpyKTypa 2NeKTpPOMarHMTHOro nonsa B61mM3n aHTeHH KUno-, rekto- u
neKkamMeTpoBoro AMana3oHoOB UCKTIOYUTENbHO CNOXHA U 3aBUCUT OT MHO-
xectsa Gakropos: Tvna aHTeHH, pabounx 4acToT, YPOBHA U3Ny4aeMOW
MOLLHOCTHK, NONApmU3aunn U3ny4aemMoro Nons, anekTpoduanieckmnx napa-
METPOB NOYBLI, penseda MECTHOCTU, PacTUTENLHOINO NOKPOBa, Xapakre-
pa n cTeneHn 3acTpPpomku, B3aMHOI0O BAUAHUA aHTEHH.

YyecTb BCe 3TN GakTOpPbl NPU pacyeTHOM MNPOrHO3NPOBaAHNK U N3Me-
PEHUAX YPOBHEN HANPAXEHHOCTN NONS He NpeacrTaBNaeTCs BO3MOXHbIM,
NO3TOMY NpU pacyeTax NPUHUMAaeTCa OKpyXawwas o6bekT NoBepxHOCTL
rnagkoun, 6e3 3ateHaunx 1 Nnepenanydaiowmx NpeamMeTos.

B pacyeTtHOM NpPOrHO3NpPOBaAHMU MArHUTHOE None cnpegenseTca AN
KOHKPETHbIX 3HAYeHUN INnexTpodPusnyecknx napamMeTpos NoOYBLI - ANINeK-
TPNYECKON NPOHNLAEMOCTU £ U NPOBOANMOCTY &. B peanbHbiX yCnosuax
none BBNN3N aHTEHH 3aBUCUT OT NOKaJIbHbLIX 3HAYEHWUA NapamMeTpos Nno-
YBbl, KOTOPbIE MOTYT USMEHATLCH B LUNPOKNX Npenenax.

Ecnn aHTeHHbl nanydaiowero odbvekrta He pacnonararTcad Ha NOo-
yBax C KakKMMu-TO NPEUMYLLECTBEHHbLIMW NapamMerTpamu, Hanpmmep,
necok, bonoTucrTasa No4ysa, Mep3noTa n T.Nn., TO NPOrHOo3npoBaHue cne-
ayeTr NnpoBOANTbL HA Hauxyguine cnydau. [na aHTeHH, nany4yawuwux B
0DANbHIOK 30HY NONEe NpeuMylwecTBeHHO ropu3oHTanbHOW Nonspunaa-
unn, - 310 cyxaa noysa (e=3 s=0,001 Cm/M), a ona aHTeHH, N3nyyalo-
WX B NanbHIO 30HY NOAe NpenMywecTseHHO BepPTUKaNbLHON nons-
pu3auun, - aTo cbipaga noyea (e=20, s=0,1 Cm/m). lNpu pacyertax no-
newu 8 nNpeaenax 3azeMnedHus aHTeHH KMN0o- 1 reKTOMeTposoro guana-
30HOB NapaMeTpbl NoaAcTrUNanien MNoOBEepxHOCTU caeayeT NPUHUMAaTL
e =1, s=10000 Cm/m.
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3. OCHOBHbIE NOJNTOXXEHUA METOAUKWU PACHETHOrI O
NMPOrHO3UPOBAHUA

OcobEeHHOCTBLIO 3NEeKTPOMArHUTHOIrO NPOrHO3NPOBaAHUA B KWO-, NeKTO-
U AeKaMeTpOBOM AMana3oHax ABAKETCH TO, YTO none HeodbXoanmMmo onpe-
OeNATb HA pacCToAHUAX, COM3IMEPHUMbIX C reOMeTpU4eCcKuM pasmepamm
aHTEHH U ONNHOW BONHLI. [ paHUibt CAHUTAPHO-3AatMTHON 30HbLI Y1 30HbI Or-
pPAHNYEeHNIF 3aCTPOUKIK MOTFYT NONAaAATh Kak B BAINXKHIOK ® MPOMEXYTOYHYIO
30HbI U3AYYEHUNA aHTEHH, TaK 1 B AGNbHIOK 30HY. KpoMe Toro, B 3Tux Auna-
NA30HAX XapakTepucTnKn N3AYYEHUA KU CTRYKTYPa nonen s6nAnan antend so
MHOIMOM 3aBUCAT OT 31eKTPOPUINYECKUX CBOUCTB 3€MHON NOBEPXHOCTW.
YyecTb 3T pakTopbl BO3ZMOXHO TONbKO B PpamMkax CTPOrmx peuweHun coor-
BETCTBYIOLLINX NeKTpognHaMmnyecknx 3aaau.

AHTEHHbI, CO3galouine 8 BONHOBOWU 30HE NONA NPEeUMYUECTBEHHO 0OA-
HO nonapu3auny {FrOpU3OHTANLHOW N BEPTUKANbLHON), B BAMKHEN 30He
CO30ai0T NoNA Apyrux nonspusauyun, npuyem mx ypossHuU CoOusmMmepriMeol, a
UHOrAa Y NPEesbILLANT YPOBHU OCHOBHOW NONapusaumnm.

Teopernyeckumne ncenegoBaHusd NoKasanu, YTo N3-3a CAO0XHON 3aBUCU-
MOCTU NONYA OT NapaMeTpPoB HEBO3MOXHO NOJY4YUTb NPOCTHIE COOTHOWe-
H1U8 Nnbo yHuBepcanbHble Kpuable. g NpakTu4eckoro ocyulecTasneHus
BNEKTPOMArHUTHOIrO NPOrHO3npoBaHnst HEeO6BXoAMMO 3HaAHWMe pPeanbHoro
NOBEACHNA KAXKOO0W COCTAaBNAOLEN HA PA3INUHDLIX PACCTOAHUAX U BbICO-
Tax HabnwageHun, oNUcaTb KOTOPLIE MOXHO TOAbLKO B paMkax CTPOrmnx pe-
LLEHNMN.

[Tone CNnoXHbIX aHTeHH onpegensaeTcad UHTerpnpoBaHUeM nonen COooT-
BETCTBYIOWMX 3TEMEHTAPHbLIX ANEeKTPUYeckux smbpartopos No NUHENHbIM
pa3mMmepam 3Tnux auMteHH. Tpu 3TOM petuaeTca psaa cneynduyveckmnx 3aaay
TEOPWUN aHTEHH, NO3BONKIWMX Bonee ToHHO paccyunTebiBaTs BavxHue nong

(y4eT 83aUMHOI0 BAVAHUA INEMEHTOB aHTEHH U PeanbHbiX pacnpeneneHnu
TOKOB NO NU3NYy4aTessam).

Huxe npuBOAATCA OCHOBHbLIE UCXOAHbIE POPMYAbLI, UCNONb3yemble AN
onpeneneHna HanNPAXeHHOCTH MAarHUTHOFO NONSA 3NEMEHTAPHbIX 3NEeKTPU-
4eCKUX BUBpATOPORB Y HEKOTOPLIX NePeyUCNEHHbIX Bbllle TUMNOB aHTEHH.

3.1. HANPA)XXEHHOCTb NMNONA 3JIEMEHTAPHbDbIX
SNEKTPUHECKUNX BUBPATOPOSB

OcHoBy pa3paboTaHHbiXx METOOOB pacyeTa MarHuTHbIX nonen B6nn3u an-
TEHH KWNO-, TEKTO- ¥ A8KaMEeTPOBOro Anana3oHOs8 COCTABAAIOT CTPOrme pe-
WEHNA 33034 U3NYHYEHNA 3neMeHTapx BMbparopoBs, PacroNOXEeHHbIX HaA
noNynpoesogsaLienn NOBEPXHOCTLIO.

KoMinekcHole cOCTaBnamowme MarHMTHOro nons H "W H ° BEepTUKano-
HOTO 3NeMEeHTapHOro 3NeKTpU4eckoro Bubpartopa, pacnonoerHoro B LN~
NNHAPWNYECKOWN CUCTEME XOopAUHAT BAONL OCKU Z (OCb Z NnepneHankynapHa
NOBEPXHOCTU pazgena un to4dka Z=0 nexunT Ha NnoBepxHOCTWN pa3nena), pac-
CHUTLIBRAIDTCH NO dopMynam:
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e K,0p Si eik‘R‘ -
= - . Sino - . :
- kop eik‘R‘ -
H = - i h,. - COSop - o Yo »

Hepea H, v H MOXHO nony4yuts cOCTaBnsioutyio Hyo umnMHapuyeckon
CUCTEeMbl KOOpAUHAT:

Hp = HY cos ¢ - H _sing
B 3T1Ux Bbipaxernax o603Ha4eHbI:

p =ill/o - xOMNNexcHaa amMnnnTyna GUnoNbLHOrC MOMeHTAa;

[ - TOK, BO3OYXaaOWMNA BUBPATOP;

| - gnuHa Bubparopa;

| - MHWUMaA\ eauHULA;

w - KPYyroBas 4acroTra;

K, -2 n/A,

r, R., R, - reometpnyeckue napamMmeTpbl 3apa4u, seipaxatowmecs Gop-
MyNamMm:

R, =Vx2 +y2+ (z-h)2, R, =Vx2+y?+(z+th®, r=x@+y?,

X, Y, Z - KOOPAMHATHLI TOYKW, B KOTOPOW ONpenenserca HanpsiXXeHHOCTb
NONS;

h - BbICOTA noaseca snbpartopa;
h,.=ia - IAb + 2iAuV(d).

30eCb NPUHATLHI 0B03HaAYeHUNA:

\
a =i(1+ Sin®, sin® =r/R,,
C = kl:‘) /R,

1 1

b, =i (14 ——) sin@",
k, R

1 1

sin@’ = V1 - (z+h)2/R2,

R .
A =E exp [- ik, (R, - R,)].

2
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KoMnnekcHble cocTasnaowmne nona H Y H , H ' ropu3oHTanbHOro ane-
MEHTAPHOTO 3NEKTPUYECKOro Bnﬁpampa pacnonoerHoro B OeKapTo-
BOW cucteme xoopaunHar 8 nnockoctn XOZ ( ocb Z nepnesagnkynsspHa no-
BEpPXHOCTU pa3nena, a nnockocTb XOY coBnanaer C NOBEepXHOCTLIO pa3ae-
Nna), paccunTbIBAIOTCH Mo HOpMYiaM:

K e
H, = L ' hn' R
4n R,
o kop h e'fiR
’ an * R,
ok KRy
Hz = 1(!)p . hzx . . ZD :
4n R,
B 311X 8bipaxeHnax 0603HaAHeHbI:
h_ =-(h_ +h_}cose sing;
hvx = - h_ sin‘g + h, cos?yp;
h, = -h, sing, rpe
h, =ia_+iAb_- 20U (1/3) + 2Q°UY(5) + 2A'TY(1/5),
h, = la + m.b 20U (1/8) + 2Q°U¥(8) + 2A81V (d),
h, = - la + IAb 21AUY {1/58).

Bxogaume B 3TN BhipaXeHus NapaMeTpbl PpacCYUTLIBAIOTCA CASAYIOLLUM
06pa3om:

a_ =1 (1+ ' } COSO, cos® = (z-h)/R,,
k, R,
b, =i (1+——) cos®,  cos® = (z+h)/R,,
k, R,
|
a =i(t+ SIN®, sin® = r/R.,
=i < F{1) /R,
. i . L
b =i (1+ ) SIN®", Sin® \/1 - (z+h)2/R :
k, R,
R, . .
A=—'exp[-ik (R -R)], 6§=1/Ne +i60Ac +1,

2

Q=258%/[k r(1-89], QO =68, A =ASb.
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BecnomMorartenoHble ¢dyHkunn 1 (8) n U (8) BbipaxaioTcs 4epe3 QyHKUUIO
ocnabneHuna y (z,r) cnegyoumm ob6pasom:

1(3) =Y (z,1),
Uue)=r(i-1/KR)y(zr/R..
Ina BbiaucneHna pyHkunn ocnabneHua, B KOTOPYIO BXOAUT MHTerpan

BEPOATHOCTU OT KOMIUJIEKCHOIO apryMeHTa, UCNONbL3YIDTCH CXOoaailuuecs U
ACUMMNTOTUYECKUNE PA3NOXEHUS.

ana |5 < 12

y (z,r) = 1+ [\xS, e - 2\SS, no (-2S) /(2v+1) !

ona 1Sz 12 npyu Im \1520

' n \Y%
y(z,) = 1-VS, /S L (2v-1)1/(28),
v..._._

npmlm\[§<0

y (z,r) =1+ 2jVxS, e - \S_ /S Q):O (2v-1) 1! /(2S)
=

rne S, = ik, R,6° /2 (r/R,)?, S=S§,[1+(zth) /6R,]°.

3.2. HATIPSDKEHHOCTb NONA CNABOHANPABJIEHHbIX
AHTEHH, CO3AAIOWLNX NOJIA NPEUMYLLECTBEHHO
FTOPU3OHTANBHOU NONAPUIALINUA

K cnaboHanpaBneHHbiM aHTEeHHaM, CO3aI0WUM NOAA NPENMYLLIECTBEHHO
rOpU3oHTANBHOWN NONAPU3aUUM, OTHOCATCH NMPKU3OHTA/IbHbIE BUBpATOPHbIE

aHTeHHbLI fekaMeTpoBoro aunanasouna: Br A, Br AL, yrA, BrAaul 2y, s 4LUn
PA, AT3WU.

HanpaXxXeHHOCTb MarHUTHOrO nonga (3ddeKkTmBHoe 3HavyeHne) B mobon
TOYKE NPOCTPAHCTBA BOKPYI pacCMaTpPUBaEMbIX aHTEHH, PACNONOXEHHbIX Han
3eMHOUN NOBEPXHOCTLIO C peanbHbIMU 3ANEKTPOPUINYECKUMK NapaMeTpamMm,
B [1€KApPTOBOW CUCTEME KOOPAMHAT MMeeT Tpu cocTaBnaiouime

H,, H, 1 H, n onpenensietcs kak H= V[H |2+ |H |2 + [H |2

CocTtasnawoume H, H M H paccynTbiBaIOTCH MHTerpmpOBaHneM nonen
roOpU30HTaNIbHbIX SHEMQHTaprIX anexTpuiecknx smbparopos H_ ' H " mH,’
No ONVHE Mniedy BUOPATOPHLIX AHTEHH C YyY4eTOM yHKUUN pacnpe,u,eneHnﬂ
TOKA.

Ona antenn BIr AL 2Y v AT3U cocTtasnsatoume MarHUTHOro Nnona onpepne-
NATCA CYMMUPOBAHNEM COOTBETCTBYIOLWMX COCTABNASAIOWNX ANHENHBIX CUM-
MEeTPUYHbIX BUOPaTOpPOB.

Ons adtenn BIAWIM PA cocrasnqaowme nong onpeaensalTcsa Kak oT OT-

10



MYK 4.3.679 - 97

0ENBHONr0 NUHENHONrO CUMMETPUYHOTO Bubparopa C y4etoM pednekTopa.
[anHoe ynpouieHme onpasabiBaeT cebs, Tak Kak gaet Manyilo norpewsHoCTo
pe3ynbTaTtoB. Bnuanue pedpnekropa y4nuTbiBaETCH BBEASGHNEM pacyeTta Nnons
OT 3epKalibHbiX U30BPaAXEHUA N3NYHAIOWINX 3NEMENTOB.

3.3. HANPSOKEHHOCTDb NOJMA CABOHANPABNEHHbIX
AHTEHH, CO3QAIOLMX MOAS NPEUMMYLLECTBEHHO
BEPTUKAJZIbHOW NONSIPU3ALIUM

K cnaboHanpasneHHbIM aHTEHHaM, CO30a0LWnM NOAA NPEUMYLLECTBEHHO
BEPTUKANLHOM NonNapulaynm, OTHOCATCA aHTEHHLI B BUAE BEPTUKANbLHbIX CUM-
METPUYHDLIX U HECUMMETPUYHbLIX BUBPATOPOB B AeKkaMeTpoOBOM ANana3oHe w
ONHO4YHbIE aHTeHHbl-MavTbl (AMHIT, AMBI1, AMLLI, APPT 1 tak nanee) B
KWNO- U reKTOMETPOBOM aAnanasoHax.

HanpsaxeHHOCTb MarHUTHOro nonga (agpdekruHoe 3HauyeHne) B niobdon
TOYKE NPOCTPAaHCTBA BOKPYr MIMHENHOIr0 BePTUKANbLHOro subparopa, pacno-
NOXEHHOIO HaL 3EMHOU NOBEPXHOCTHLIO C PEANbHbIMU 3ASKTPODUINYECKUMI
napamerpamu, 8 UMANHAPHNHECKON CUcTeMe KoopauHat UMeeT OHYy COCTaB-
NALWYIO He.

CocTasnaiias He pacCcHntbiBaeTca MHTerpupoBaHuem nona sepTukans-
HbIX 3NEMEHTAPHbLIX 3NneKTpudeckmnx sudbparopos Hep® NO ANMHE AaHTEHHbI C
y4yeToMm dyHKUMK pacnpeneneHmnsa Toka.

3.4. HANPAXKEHHOCTDb NOJIA MHOTOBUBPATOPHDbIX
AHTEHH AAEKAMETPOBOIO ANAIA30HA

MuorosubpatopHbie aHTeHHbI B eKAMEeTPOBOM Anana3oHe NpeacTaBne-
Hbl TPEeMA OCHOBHbIMK Tunamy cuudrasnbix aHredH CI'Ad PA, CI'4 PH u CI'A}
PALl, a Takcke noronepvoandecknmmn adtedHamm JIMNH, JINH2, JIl'B v apyru-
MW,

AHteHHa Cl [ PA nmeet anepunognveckmnin pednektop, KOTopbi BbINO-
HAETCH B BUOE MNOPU3OHTANBHOU CETKMN NPOBOAOB. PednekTopbl anterHH Cl [
PH wu Gl 1 PAL 8LINOAHIOTCH B BUAOE NONOTHAE, UASHTUHHOIO NONOTHY aHTEN-
Hbl. B aHTtenHe CI [l PH pednekTop HacTpansBaembll NACCUBHDLIN, & B AHTEH-
He CI' 4 PA]Ll - aktnsHeln. CnHdasHbie aHTeHHbl Cl 1 BbiNONHAITCA Ha NNOC-
KOCTHbIX BUOpatopax. PacyeT snexTpuyeckux nonen ans BCex TUNoB CUn-
¢dha3HbIX AHTEHH MPOBOANUTCH MO OAHON N TON XEe MeToOAUKE.

HanpsxeHHOCTL MarHUTHOro nonsa (3dpdexTnBHoe 3Ha4veHue) B ndon
TOYKE NPOCTPAHCTBA BOKPYIr MHOrOBMOPATOPHbLIX @HTEHH, PACNOIOXEHHbIX
Ha[ 3eMHOWN MOBEPXHOCTLIO C peaitbHbIMU INEKTPOPU3InYeCKnMmn napamerT-
pamu, 8 AE€KaPTOBON CUCTEME KOOpAUHAT nMeeT Tpu coctasngawwme H, | Hy
, H, n onpegenaerca kak

H=V|H, |2+ [H |2 + |H,|?

Cocrasnaiouwme H, , H, 1 H, onpepenaioTCca CyMMUpOBaHNeM CooTseT-
CTBYIOLNX OTAENbHbBIX TUHENHBIX CUMMETPUYHBLIX BNOBPATOPOB, N3 KOTOPDIX
COCTONT MHOroBubpartopHasa aHTeHHa.

11
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Tak, Hanpumep, N cuH$paszHOM aHTEeHHbI COCTaBNALWMe NMeIoT BUA:

M-H M+ H
H=22 H + X HP,

= 1 i = 1

M+ H M+ H
Ro=2 H,+ 2 HP,

Y =1 =1

M+H MeH
HI=EH+ZHF’

= 1

roe H, , H, H, - cocTtasnsiowuve aneKTqueCKoro NON IMHENHbIX CUM-
METPUYHbIX Bm6pampoa nonoTHa aHTeHHel, H, P, H ® n H 7 - coctasnsio-
LLIME INEeKTPUHEeCKOro nong nuHenHbIx CMMMBTDW—IHbIX BIA6paTDDOB pednek-
TopoB PH vinn PAL]l ( ana pednekropa PA - 3epkansbHbix 0TObpaxeHuit sub-
paTopos aHTeHHbl), M u N - konnyecTBo atTaxen BnbpaTopos n snbpaTopos

B 3TaXe CUHGDE3HON aHTEHHDI.

CoCcTaBnaioume anekKTpruyeckoro NoNg NTMHeNHbIX CUMMETPUYHbIX Bnbpa-
TOPOB OnpenenatnTca N0 MetToauke, npuseeHHon B pasnene 2. Npn atom B
pacyeTax Ana oTAeNbLHbIX BUBpaTopoB, BXOAALUMX B MHOTOBUOpATOpPHbLIE aH-
TEHHbLI, U3AMEHRIOTCH TONbKO UX KOOPAMHATbBI OTHOCUTENbBHO BLIOPaAHHON TOY-
Ky Hab niogeHns. TOK 8 OTAENbHbIX BUOpaTOpax aHTeHHbl onpefenseTcs oa-
HUM U3 N3BECTHLIX MEeTON0B aHanNn3a pelweTok nanyyartenemt - MeToaom Ha-
BeAeHHbIX QC nnbo MeToaoM UHTErpasibHbIX ypaBHeHun. Pexumbl padboTob
MHOroBmbpaTopHbLIX aHTEHH B pacyeTax obecneymsalTCa COOTBETCTBYIOLLEN
¢da3znpoBKON TOKOB BUbpatopos uny rpynn enbparopos.

3.5. HANNPSOKEHHOCTb Nojad POMBUYECKUX AHTEHH

Ilna uenen pagnocea3n U pagmoseuwladns NPUMEHAINTCHA OANHO4YHbIe Pl
N OBOMHbIE poMbuyeckue aHTeHHbl P/,

HanpsaXxeHHOCTb MarHUTHOro nona (adpdekTusHoe 3HadeHune) 8 nobdon
TOYKE NPOCTPAHCTBA BOKPYIr pOMOUYECKOW aHTEHHbI, pacnonNoXEeHHOW Haf,
3eMHO MOBEPXHOCTLIO C PeanbHbiMU ANEKTPOPUIUYECKNIMU NapaMeTpamMu
B 1eKapTOBON CUCTEME KOOPAUHAT umMeeT Tpu coctasnqalowme H, , H n H, n
onpegensaeTtca Kak

H= VI 2+ [H,[2+ [H,|2

Cocrasnsowme H, , H, v H, onpepenaintca CymmuposaHnem COOTBeT-
CTBYIOLLMX comaanmommx Oﬂ.VIHO‘-IHbIX pOMBOUNYEeCKUX aHTeHH, BXOO[Wunx 8
aHtenuy PIL:

H)( — me +HXP2 , Hy a— HyPi +HyP2 ' HZ — HZPI+ Hsz

CocTaBnaoLwme MarHUTHOro NOMst OAUHOYHOR pOMBUYECKon aHTeHHbl Pl
onpenensainTCad CYMMUPOBAHMEM MONEN €e OTAENbHbIX 3NEeMEHTOB ~ YeTbi-
pex cToOpOoH pomMmba, npeacrasnsiowmnx cobon nposoaa, odbTekaembie bery-

tHient BONHOM TOKAa:
(Hxl +H)(" +me +wa) COS[.)) +(Hyl _|..Hyll .|..Hylll _|..HyN) Sin B’

12
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H, = (- H' +H" +H™ +H V) sinp+ (H, +HY +H" +H V) cos B,
H = Hzl + qu + Hzm + sz ’

rge H' , H" | HY | HY - cooTtBeTCcTBYIOWME cCOCTaBNAOWME NOAH CTOPOH
pomba,

B =n/2-O (O - nonoBUHa Tynoro yrna pomoa).

MarnuTHoe none nposBoaa, odTekaemoro dHeryuien BONHON TOKa, ONpe-
LEeNdeTCa UHTerpnposaHuem rnonen ropn3cHTaNbHbIX 31eMeHTapPHbIX 3NeKT-

pu4eckmnx subpatopos rno annHe NnpoBoaa C y4etoM QyHKUUKM pacnpegene-
HUA TOKA.

2

3.6. HAMNPHXEHHOCTb NOJAA
MHOIFOBUBPATOPHbIX AHTEHHbLIX CUCTEM
KUNno- U rEKTOMETPOBOIOo AMANA30OHOB

K MHOroBnbpaTtopHbiM aHTEHHaM KWNO- U FreKTOMeTPOBbLIX OMarna3oHOB
OTHOCATCA CUCTEMbLI U3 OBYX @HTEHH-MAaYT, aHTeHHble cuctembl CB (2+2),
CB (4+4) w ppyrne. OCHOBOWN AN NOCTPOEHUA 3TUX CUCTEM ABNAIDTCH aH-
TE@HHbI-MauTbl C HYXKHAM, BEPXHUM VNN LWYHTOBBLIM MNMUTAGHNEM, NPeacTasnaio-
Lpe coboi BepTuKanbHble HeCUMMETPUYHbe BUbpaTophil.

HanpsXXeHHOCTb MarHUTHOro nonst (sdpdekTuBHoe 3HaveHue) B niodon
TOYKE NPOCTPAHCTBA BOKPYr MHOrOBUMOPATOPHOWU aHTEHHOW CUCTEMbI, pac-
NONIOXEHHOW HAA, 3EMHON NOBEPXHOCTLIO C peanbHbiMn 3NEKTPOPUINHECKN-
MU NapameTpamun, B yMMMHAPUYECKON CUCTEME KOOpAUHAT UMEET OAaHY CO-
cTasnaowyo He.

Cocrasnaowans He onpepenaercd CyMMupoOBaHNEM COOTBETCTBYIOUINX
COCTaBNKIOLLMX OT KKOAON MaUTbl, N3 KOTOPbLIX COCTORAT AHTEHHbLIE CUCTEMDI:

N
He = £ Ho,,

=1

roe Hel - cocrasnsowme MarHMTHOroO NONK OT KaxXAoWu MauThl,
N - KOnn4ecTsO aHTEeHH-Ma4T B cCUCTEME.

Hep onpenensiorca nO Mmeroavke, npueeaeHHon B pasaene 1. lNpn 3Tom B
pacyeTax ona oTaenbHbiX BUOBPATOPOB, BXOAAWMNX B CUCTEMY, M3MEHAKTCH
TOJIbKO NX KOOPAUHATHI OTHOCUTENbHO BLIOPAHHOW TOYKN HABNIDAEHUS.

Pexxnm padotbl MHOroBubpaTOpPHbIX aHTEHHbLIX CUCTEM, &8 UMEHHO, nepe-
KNoYeHUe HanpasneHnin MakCumanbHOro nanyyeHus, obecneynsaor1cs Bbl-
eneHnemM akTuBHbLIX U NACCUBHLIX BMOPATOPOB, a Takke Heobxoanmon da-
3UPOBKON NUTAHUA NPU pacyeTax pacnpegeneHuid TOKOB No OTAENbHbIM BND-
paTtopam.

PacnpeneneHue ToKoB NO 3NeMeHTaM aHTeHH onpepenaeTca nmbo uase-
CTHbIMW MEeToAaMu aHanuia MHOrosudbpaTopHbiXx cuctem, nnbo 3agaercs
TaknM KaKk Ha COOTBETCTBYIOWMX OAUHOUYHBLIX MavYTax, U3 KOTOPbLIX COCTOUT
MHOroBmMbGpatTopHan aHTeHHa.

13
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3.7. HANPAXEHHOCTbL NONA - 1 T-ObPA3HbIX AHTEHH

[- n T-06pa3Hbie aHTEHHBLICOCTORT U3 BEPTUKANBHOW WU rOPU3OHTaIbHOW
N3Ny4arnwmx 4acten.

HanpsaXeHHoCTb MarHnMTHOro nons (addekrnsroe 3Hayerune) s moboit
TOYKE NPOCTPAHCTBA BOKPYN 3TUX aHTEHH, PACNONOXEHHbIX HA 3eMHOW Mno-
BEPXHOCTbLIO C peanbHbiMU 3NEeKTPOPU3INYEeCKUMU napamMeTpamMmu, B gekap-
TOBOW CUCTEME KOOpAUHAT nMeeT Tpu coctasnaiowue H, , H, , H, n onpepe-
AfEeTCH Kak

H=\/|Hx|2+ |H |2+ |H,]|?

Cocrasnaiooume H , H, , n H
IOWUNX FTOPUIOHTANBHOWN (ﬁxr, I-Iz.b,r :
yacTteun 8 Buae:

H, = H, + Hg, sinq,

onpeanensiTcs CyMMNPOBaAHMEM COCTaB A~
H,.) v BepTukanbHoin (HeB) nanyvaowmx

H, = H, + Hy, COS a,

Y

H :Hzr'

Z

roe o - yron mexay cocrasnsiowien Hp, U OOHOWN U3 ropu3OHTasbHbIX
cocrasnsaowmx H,. nnv H, .

Cocrapaswme MarHUTHOrO NONKA ropuU3oHTaNnbHON U BEePTUKANBHON U3-
NY4aoLnNX YacTen aHTeHH onNpenenanTca N0 MeToanKam, NPUBELEHHbLIM B
paszgenax 1 v 2 COOTBETCTBEHHO.

Pacnpenenenne toka Ha BepTuKaiibHOW 4actun [ - u T-06pa3Hbix aHTEHH
coBNanaeT ¢ pacnpeaeneHNeEM Ha BEPTUKANbHBLIX CUMMETPUYHbIX BMBpaTo-
pax HUXHEero NUTaHua C eMKOCTHOW Harpy3kon. PacnpegeneHve 1oka Ha
FrOPUIOHTAIEHON YAaCTU aHANOIMYHO pacnpeneneHuno Ha NINHEAHOM CUMMET -
PUYHOM BUbOpatTope C CMHPA3HbLIM NMUTAHUEM NAEeN.

14
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4. KOHTPOJIbHbIE BAPUAHTb! PACYHETA

na npoBepkn NpaBunbHOCTU PYHKUMOHUPOBAHNA anropuTMOB8 U NPO-
rpamMMHOro obecnevyeHma, NOCTPOEHHbLIX HA OCHOBE HACTOAWMX MEeTOANYEC-

KUX yKasaHun, HUWXEe npuBeneHbl pe3ynbTatbl pacyeToB MO KOHTPONbHbIM
sapvanHTamexoasumx B CAMNP 30 TMNoB aHTeHH.

Peann3aunn anroputMos MOIyT MMETb HEeKOTOPbLIE HeNnpuHUNNnanbHble
OTNNYNA. ITO OTHOCUTCH, HANPUMEP, K TOYHOCTU HUCNEHHOTO NHTEerpupoBa-
HUS, BbIDOPY METON0B peleHna CUCTEM YPaBHEHUN N METON0B onpeene-
HUSE CONPOTUBNEHUN U3NYHEHUS, YTOYHEHWUIO pacnpeneneHnin TOKOB WU Tak
panee. CnegyeTt nMeTb BBUAY, YTO Takne OTNNYNA MONyT NpUBECTU K HECOB-
NaNeHnID pacyeToB Mo KOHTPONbHbIM BapuaHTam Ha 10...20%.

AHTEHHbI pacnonaraiTcs nMbo B AekapToBon, NnMbo B UMIMHAPUNECKON
cuctemax koopanHat. Ocn Z obeunx cucteM nepneHanKynapHbi NOBEPXHOC-
TV pasgena.

Ilna aHTeHH, pacnoioXEHHbIX B 4eKapTOBOW CUCTEME KOOPAUHAT, B KOH-
TPONbHLIX BapuaHTax pacyeTos NPUBCAATCA MOAYNK BCEX COCTABAKIOLLNX NONK
E..E,,E ,H ,H, , H,, aTtakke cymmapHaa COCTaBnaloLan HanpaxXeHHoCTH

anekTpudeckoro nonsa E = \/lExP + IE,|2 + [E,[2 v Mmoaynb cocTasnsoue

Ep, KOTOPbLIN onpepenseT XxapakrepucTnky HanpasneHHOCTW aHTeHH, U3ny-
YaKLWKX B OaNbHIOKD 30HY MOAA TOPU3OHTANLHOW nonapuaaunm.

Ina aHTEeHH, PAcnONOXEHHLIX B UMNUHAPWUYECKON CUuCcTeMe KOopAWHaT,
NPUBOARTCA MOAYNU BCex cocrtaBnawwmx nona kEr, Ez, Hp #“ cymmapHas
COCTaBNAWAA HANPAXKEHHOCTY 3NEKTPUHECKOro noas Buaa

E = V[Er|2+ |Ez]?.

OpueHTayuma aHTeHH onpeaenaeTca YCTaHOBOYHbLIM a3uMyTOM - Hanpase-
fleHneM, OT KOTOPOro OTCYUTLIBAETCA a3uMyTanbHbIA yron.

PacyeTtHble JaHHble 0N KKOAONA aHTEeHHbI NpUBEaeHbl MO BCeM COCTaB-
nawmMm Ha paccroauunnu 100 M ( ana cuctembl n3 2-x aHTeHH-mayt, CB
(2+2), CB (4+4), NNH v JINH2 - 300 m) v BbicoTEe 2 M HaAQ 3eMHOW NOBEP-
XHOCTbIO B Hanpasnedun 10° OT yCTaHOBOYHOIO a3nMyTa aHTEHH U1 CYXOWN
nousbl ( € = 3, o = 0,001 CMm/M).

AHTeHHa BIr'1 6/10

Bnbpatop pacnonoxeH 8 AeKapToOBON CUCTEME KOOPAUHAT B NNOCKOCTW
X0OZ napannenbHO ocu X. YCTAHOBOYHLIN a3vMyT - HanpasneHne, nepnex-
AVKYyNapHoe ocu subparopa, T0 eCTb OCb Y.

NcxonHble nasHble:;
- ANMHa naeva snbparopa - 6 m,
- BbicOoTa nongeca - 10 m,
- n3ny4yaemaa MowHocTs - 10 kBT,
- ANNHA BOJIHbI - 12 M.
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Pac4yeTHblie 3HayeHnn nons 8 B/M:

- cocTaBnawuas Ex, B/m 1,608:
- cocTasnsiowaa Ey, B/m 0,303;
- cocTasnsowan £z, B/m 0,034;
- cocrasnawas Hx, MA/M 0,640;
- cocTasnaowaa Hy, MA/Mm 3,564,
- coctTagnawwan Hz, MA/M 4.,358;
- cocTasnawuwas Ee, B/M 1,637;

- CymmapHaa cocrtasnawowas, B/m - 1,637.

Antenxna Y 6/10

Bubparop pacnonoxeH B NSIOCKOCTU, napannensHon nnockoctu X0Y age-
KapTOBOW® CUCTEMbBI KOOPAUHAT. YCTAHOBOYHLIN a3umyT - BuccekTpmca npsi-
MOIC yrna, Kotopas napannefnbHa ocy Y.

NcxoaHblie faHHbIE:
- ANUHA rnneya subparopa - 6 M,
- gbicoTa nogseca - 10 m,
- U3nyyaeman MowHocTs - 10 kBT,
- ANVHa BOJHbI - 12 M.

PacuyeTHbie 3HaveHus nona 8 B/m:

- cocrasnaowan Ex, B/M 0,366;
- cocTasnawwan ty, B/m 0,099;
- coctasngawowan £z, B/m 0,139;
- cocTasnaowan Hx, MA/m 0,379;
- cocTasnsaas Hy, MA/Mm 0,773;
- cocTasnsowans Hz, mMA/m 0,987;
- cocrtasnawan e, B/m 0,371;

- cymMapHas cocrtasnsowas, B/m 0,403.

AutenHa PI]1 65/4.0 1,0 (22)

AHTEHHa pacnonoXeHa B AeKapTOBON CUcTemMe KoopanHaTt BNOIbL OCU X,
OCb Z NPOXoauUT 4yepes UEHTP aHTEeHHbl. YCTaHOBOYHbLIN a3uMyT - NpoaONb-
Has OCb AHTEHHbI, TO €CTb OCb X.

NcxoaHble QaHHble:
- CTPOUTENLHAA ONNHA BONHLL - 22 M,
- OTHOCUTEIbHasA BblCOTa Nogpeca - 1,
- OTHOCUTENbHAA [AUIMHA CTOPOHLI poMmba - 4,
- NONOBUHA Tynoro yrna pomba - 65°,
- KO3 PrumeHT deryuien BoNHbl - 1,
- n3any4yaeman MotHocTb - 100 kBT,
- ANyHa BONHbI 25 M.

PacyeTHbie 3HaYeHuns nong 8 B/wm:
- cocTasnswowas kEx, B/m 6,7806;
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- coctasnsiiowan Ey, B/m 10,201;
- cocrasnaioowan £z, B/M 12,326;
- cocTasnawuwana Hx, MA/M 59,948:
- cocTasnsowan Hy, MmA/m 30,327
- cocrtasnatowan Hz, MA/Mm 40,597,
- cocTasnawwan Ep, B/M 10,661;

- CyMMapHag cocrasnaiowas, B /m 17,380,

Antenna CIrfl 2/4 PH (16)

AKTUBHOE NONOTHO aHTEeHHbI NexunT B nnockoctu X0Z nexkaproBoin cucre-
Mbl KOOPAWUHAT CUMMETPUYHO OCK Z. YCTAaHOBOYHbLI a3UMYT -~ HanpasneHue,
NepPnNeHauKYNNPHOE NONIOTHY AHTEHHb!, TO eCTb OCb Y.,

NcexoaHbie naHHbIe:
- CTpOuTenbHas ANNHA BOMIHbI - 16 M,
- OTHOCUTeNnbHaa gnmHa nneva subparopa - 0,41,
- OTHOCUTE/IbHOE pacCToAHUE Mexay cexkuuamm - 1,
- OTHOCUTENbHOE paccToaHne no pedpnekropa - 0,265,
- OTHOCUTEILHOE PacCTosiHMe Mexay ataxamu - 0,5,
- OTHOCUTENbHaA BbiCcOoTa noaseca 1-ro 3taxa - 1,
- KONNYEeCTBO 3Taxewn BnbpaTopos - 2,
- KONUYECTBO Nney CUMMETPUYHbLIX BUBPATOPOB B 3TaXe - 4,
- u3nyvyaeman MouwHOCTL - 100 kBT,
- AAnHA BOJIHbLI - 20 M,
- dhaza nuranug pednexktopa - 150°,

PacueTHbie 3Ha4eHns nons 8 B/m:

- cocrasnawan Ex 22,279 ;
- cocTasnaowas kEy 3,765 ;
- COCTaBNAaoWan z 1,221 ;
- cocTasnsaiowan Hx, MA/M 9,420 ;
- cocTasnawas Hy, MA/M 74,113 ;
- cocTasnaowaa Hz, mA/M 59,0699;
- cocTasngarouwas e, B/m 22,590 ;

- CyMMapHaa coctaBnsiowas, B/m 22,628 .

AnutTedna CIrl 2/4 PA (16)

Pa3mMeuieHmne aHTeHHbl U YCTaHOBOYHLIN a3vuMyT aHaNormunbt avtenne G
2/4 PH (16).
NCxoaHble [1aHHble:
- CTPOUTENbHAA ANINHA BONHBLI - 16 M,
- OTHOCUTENbHAA pavHa nneda smbpartopa - 0,41,
- OTHOCUTENLHOe PacCTOAHUE MexXxay cexumamu - 1,
- OTHOCUTENbHOE paccTosiHue o pednektopa - 0,265,
- OTHOCUTENbHOe PacCcToAHue Mexny ataxamu - 0,5,

17



MYK 4.3.679 - 97

- OTHOCUTENbLHAA BLICOTA nNogseca 1-ro ataxa - 1,
- KONM4YecTBO 3Taxen snbparopos - 2,

- KONNYECTBO NNEY CUMMETPUYHLIX BMOpaTopos - 4,
- n3ny4aemana mMouwHoCTL - 100 kBT,

- ANnHa BONHLI - 20 M.

PacyeTtHbie 3HaYeHust nons 8 B/m:

- coctasnanuwan Ex, B/m 15,920;
- cocrasnawwan ey, B/m 2,649;
- cocTasnawuwas Ez, B/m 0.845;
- cocrasnsaowan Hx, MA/M 6,661;
- coctasnawwas Hy, MA/m 52,965:
- cocrtasnawwaa Hz, MA/M 42 657;
- cocTasnaowaa Ee, B/Mm 16,135;

- CyMMapHasa cocrtassiiouias, B/m 16,161,

NMpoBoa, o6Ttekaembiin 6eryuier BONHON TOKa

[poBoA pacnonoxeti 8 nnackoctn XOZ nekaproBoil CUCTEMbl KOOPpAUHAT
napannenbHO OCK X, TOHKA IIMTaHUA NeXUT Ha OCu Z. YCTaHOBOYHBLIA a3nNMyT
- OCb NNPoOBOAA, T.€. OCb X.

CxoAaHbie JaHHLie:
- pavHa npaosoaa - 50 m,
- BbicOTa noaseca - 10 m,
- ko3dppuumneHT beryuwlen sonHbl - 0,8,
- ¢paza nagatoten BonHol - 0 M,
- hasa orTpaxeHHon soOntbl - O M,
- 3ny4aemas MoLLHoCcTL - 10 kB,
- ANUHA BONHbLL - 10 M.

PacuyeTtHble 3HayeHua nona 8 B/m:

- cocrtasnaoulan ex 1,537;
- cocrasnsawuan Ey 7.,266;
- cocTasnauian £z 2,091;
- cocrasngaiowian Hx, MA/m 11,845;
- cocTasnaiowas Hy, MA/M 8,625
- cocTasnsiowaa Hz, MA/Mm 19,298:
- cocTtasnswowan Ep, B/M 7,342,;

- CymMMapHasa cocraanawulasa, B/m 7,716.

AHteunda PI 65/4 1 (22)

AHTEHHA pacnonoXeHa 8 AEKapPTOBOW CUCTEME KOOpAUHAT, Bonbiluas an-
aroHanb pomba napannensHa ocu X, ToHKa NUTAHMA aHTEHHbI NEXNUT Ha OCU
Z. YCTaHOBOYHbLIN a3nMmyT - Bonbwasa guarosans pomba, 1.€. ocb X.

Ncxonnsie naHHble:
- CTPOUTENbHAEA ANNHA BOSAIHLI - 22 M,
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- OTHOCUTENbLHAA BbICOTA noaseca - 1,

- OTHOCHUTENbHAA ONnHA CTOPOHLI pomba - 4,
- NONOBWHA TyNoro yrna pomba - 65°,

- KO3dPpuumeHT beryuen sonHol - 1,

- u3ny4aemas MouwHocCTb - 100 kBT,

- JJTUHA BONHbI - 25 M.

PacueTHble 3Havenmns nona B B/M:

- cocraBsnsaowan Ex 4,201;
- cocTasnswan Ey 20,423:;
- cocrtasnawuwasa Ez 13,552:
- cocTasnsouwas Hx, MA/M 50, 931:
- cocTaBnsiowand Hy, MA/m 34,818:
- cocTasnawaa Hz, MA/m 38,671:
- cocrTasnsaowan Ep, B/m 19,722,

- CyMMapHas cocrtasnawowas, B/m 24,868,

HaknoOHHbLIK HeCUMMeEeTPHYHbLIW BNOpaTop

Bubparop pacnonoxeH 8 nnockoctn YOZ nexaprosoit cuctems KOOpaun-
HaT, HAKNIOHEH B CTOPOHY NMOMOXUTEIbBHOIro HanpasneHus ocu Y, Touka nura-
HUA NEeXUT Ha ocn Z. YCTAaHOBOYHbLIN a3UMYT - OCb Y.

NcxoaHble faHHbIe:!
- AnviHa nnevya subparopa - 6 m,
- BbICOTA PacnoNOXeHUs To4kn nutanduna - 10 m,
- u3ny4aeman MoWHOCTL - 10 kBT,
- ANNHA BONHLI - 12 M,
- YIrOn HakKIoHa BUBpaTopa K ropnsoHTy - 60°.

PacueTHbie 3HauyeHuns nona 8 B/m:

- cocrasnsawowan kx 0,025;
~ cocTaBnaowan ky 0,351;
- cocraBnawoulada £z 0,867:;
- cocTraBndwoulas Hx, MA/M 3,957;
- coctaensoutas Hy, MA/m 0,445;
- coctasngwwaa Hz, MA/m 0,103:
- coctanawwan ko, B/M 0,039;

- cymMmmapHana cocrasnsaioowasn, B/m - 0,935.

HaxkiOHHLIR cUMMeTPUYHbLIR BUOpaTop

Pa3mellerme aHTeHHbl 1 yCTAaHOBOYHbLIN a3uMyT aHaNOMMYHbl HAKJTIOHHO-
MYy CUMMETPUYHOMY BUOpaTopy.

NcxonHble naHHbie:
- ANuHa nneya subpartopa - 6 M,
- BbICOTA pacnonNoOXeHus Touku nuranuna - 10 m,
- u3nyv4aemas MowHoCTb - 10 kBT,
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- ANVHA BONHDLI - 12 M,
- YrONn HaknoHa snbpartopa K ropn3oHTy - 60°.

PacueTHbie 3HadeHna nona 8 B/Mm:

- cOCTaBNAKWAEA Ex 0,137;
- cocrasnsiowas Ey 0,992;
- cocrasnauan ez 2.585;
- cocrTasnaouwas Hx, MA/M 7,547,
- cocTtasnaoulas Hy, MA/M 1,050;
- cocrasnaolan Hz, MA/m 0,353;
- cocTasnsouian Egp, B/m 0,133;

- CyMMapHas cocrasnsiowas, 8/m 2,772.

BeprukanoHsuin HeCMMMeETPUHHbLIA BUOpaTop

Bubparop pacnonoxeH B UMANHAPUYECKOW CUCTEME KOOpPOAMHAaT BROAL
ocn Z.

cxonHble NaHHbIe:
- ANuHa nne4va subpartopa - 6 M,
- 8blCOTa PACNONOXEHNA TOYKM NUTaHusa - 10 m,
- 3ny4yaemMas MouHoCTL - 10 kBT,
- UINHA BONHbLI - 12 M.

Pacueriblie 3Ha4YeHua nona 8 B/m:

- cocTasnsiowasn Ez, B/m 3,129:
- cocTasnaruan Er, B/M 1,169;
- CoCraisuoiilan Hep, MA/M 8,841;

- CyMMapHan coctashaiowana, B/m - 3,341,

BeprukanbHbli CUMMETPUYHbLIK BUOparTop

Bnbparop pacnonoxeil B UNNMHAPNHEcKOon cucTteme KoopanHar snonb
ocun Z.
cxonHbie fnaHHbie:
- AnNuHa neya subparopa - 6 M,
- BbICO1a PaCNONOXEHUA TOYKU NNTaHug - 10 m,
- n3nyvaeman MoOLWHOCTL - 10 kBT,
- ANUHA BONMHLI - 12 M.

PacuyeTHbie 3HaveHus nonsa 8 B/m:

- cocrasnqawoulan Ez, B/m 3,687,
- cociaesnsowasn Er, B/m 1,329;
- cocrTaBnawan He, MA/M 10,540;

- CyMMapHas cocrasnsouias, 8/ 3,919,

M30oTponHbIA nanyvyarensd

NCxoaHbie fAantibie:;
- 8bicOoTa noaseca - 10 M,

20



MYK 4.3.679 - 97

- sny4aemas MmowHocTb - 10 kBT,
- O/INHa BONIHbI - 12 M.

PacuyeTHble 3Ha4yeHna Nons:
- anexTpuyeckoe none, B/m 7,363;
- MarHuTHoe nosne, MA/M 0,020.

AHTEHHaA-MaYTa HUWXXHEero NMTaxHus

Bubpatop pacnonoxeH 8 uMAMHOPWUYECKON cUcTeMe XoopauHar BOONb
ocu Z.

NcxonHbie naHHbIe;
- AnnHa BonHbl - 400 m,
- BbtcoTa mautbl - 100 m,
- U3ny4aemMas MouwHocTh - 100 kBT.

Pac4yeTHbie 3Ha4eHus Nona B B/Mm:

- cocrtaBnswowan ez, B/m 17,402:
- cocTtasnawinan kEr, B/m 5,519;
- cocTasnswowas He, MA/m 79,069;

- cyMMapHaa cocTtasnsiowias, B/m 18,257,

AHTEeHHa-MmauyTa BepxHero nMraHng

Bubpatop pacnonoxeH B LUNUHOPUYECKOW CUCTeMEe KOOopavHaT BAOJIb
ocu Z.

VicxopHeie paHRbte:
- 0NVHA BONHLE - 400 M,
- BbiCOTa Ma4tbl - 100 m,
- n3ny4yaemas MowHocTL - 100 kBT,
- paguyc eMKOCTHOWN Harpyskm - 15 wm,
- BONHOBOE CONPOTUBNEHUE aHTeHHbl - 100 Owm.

ParcueTHble 3HaveHus nons B B/M:

- cocraenaowasa ez, B/m 10,278:
- cocTasnawwan kEr, B/m 3,260:
- coctagnaoulas Hyp, MA/m 46,692;

- cymMmMapHast cocrtasnsawowas, B/m - 10,782,

AHTEHHA-Ma4Ta LWYHTOBOIro NMUTaHMA

Brnbpatap pacnonoxXeH 8 uUANMHAPUYECKOn cuctemMe xkoopavHar Baonsy
ocu Z.

NcxonHble naHHbIe:
- UTNHA BOJIHLI - 400 Mm,
- BbicOTa Ma4Tbl - 100 M,
- n3any4aemasa MowHoOCTsL - 100 kBT.
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PacueTHbie 3HavYyeHuns nonsa 8 B/m:

- cocTasnsaowan ez, B/m 17,402;
- cocTasnsawowan kr, B/m 5.5619:
- cocrasagawouwas He, MA/M 79,069;

- cyMmMapHasa cocirasnawouwan, B/m 18,257.

AHTEHHa C perynupyemMsiM pacrnpenenieHnemMm TokKa

Bubpatop pacnonoxeH B unnnHaApuU4eCckOn CcuUcTeme KoopauHat BAOAL
ocu Z.

NCcxoiHbIe AaHHbIE:!
- ANUHA BOMHLI - 400 m,
- BbICOTA HWXKHEW 4acTu Mautbl - 80 M,
- BbICOTA BepxHen 4yactu Madtot - 120 M,
- n3nyyaemas mowHocTs - 100 kBT,
- BOAHOBOE COMPOTUBMEHME HWXKHEeN YacTh aHTeHHbI - 100 Om,
- BONIHOBOW CONPOTUBNEHWUE KOPOTKO3AMKHYTOrO wnendga
perynnposku - 100 OmM,
- UIMHA KOPOTKO3aMKHYTOro wnenda peryanposku - 50 M.

PacueTHbie 3uavuerus nons 8 B/m:

- cocTasnanwan £z, 8B/m 1,470;
- cocTtasnswoulan kEr, B/m 1,009;
- cocTasnsiowas He, MA/m 14,677,

- CymMMapHan cociasnsiowaa, B/m 1,783.

Cuctema u3 AByxX aHTEeHH-MauT

AHTEHHa pacnonoxXxeHa B LIMNHOPWYEeCKON cucteme KkoopauvHart, ocb Z
napananensHa subparopam v Nnexur ¢ HUMU B OQHOW NAIOCKOCTU. YCTaHOBOM-
HbIN a3VMYT - HanpasJ/ieHWe Ha nepBbint BnbpaTop.

NcxonHble AaHHbIe:
- annHa soNHbt - 400 m,
- gbiCOTa MaiT - 200 M,
- MOUWIHOCTb, U3nyyaeman nepson mMayton - 100 kBT,
- MOUWIHOCTb, U3ny4yaeman sTopon Mmauton - 0 kB,
- paccrositite mexagy Madytamut - 70 m.

PacyeTHbie 3HayeHuna nona 8 B/m:

- cocrTasnaEan £z, B/m 12,347,
- cocrasnsuniiias Er, B/m 2,825
- cocrasssiwowasn He, MA/M 38,172;

- CyMMapHas coctasnsiioulas, B/m  12,666.

AnteHnan cuctema CB (2+2)

AHTEHHA pacnonoXxeHa 8 UWANHOPUYECKOU cucTeMe kKoopanHar, oCb Z
napannensHa subpartopam v nNpoxoanT 4epe3 reoMeTpudeckKknide ueHTp an-
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Te@HHbI. YCTAaHOBOYHbIN a3UMYT - HaNPaBsNeHUe Ha NepBbiit 1 BTOpo Bubpa-

TOPbI.

NexonHbie aaHHble:

onnHa sonHbl - 400 M,

BbicOTa MauT - 200 Mm,

MOUWHOCTL, U3ny4aeman nepson maqton - 100 kBr,
MOLWHOCTbL, U3nyvyaemas sropoin mayton - 100 kBr,
MOWHOCTb, U3ny4yaeman Tpersen mauton - 0 kBT,
MOLWHOCTb, U3nyyaemas yerseprton mayton - 0 kBT,

PACCTOAHUE MEeXly aKTUBHbIM U NACCUBHLIM PAOOM MaYT - 70 m,
PACCTOAHNE MexXay MaytamMu B paay - 70 m.

PacyeTHblie 3Ha4yeHnsa nona 8 B/m:

cocrasnswowan Ez, B/m 13,019;
cocrasnaiowas kr, B/m 2,955;
coctasnaowan He, MA/M 39,924:

- CyMMapHas cocrasnsitowlan, B/m 13,350,

AHTeHHas cuctema CB (4+4)

AHTEHHA pacnonoOXeHa B UMINHOPUYECKOW cucteme KoopauHar, ocb Z
napannenbHa subparopamMm u nNpoxoauTt 4epe3 reoMeTPUYeCKUil LeHTP aH-

TeHHbLI. YCTAHOBO4YHbIN Q3UMYT - HaNpasneHne Ha pPsan akTUBHLIX BUOpaTopoB
C 1-ro no 4-bin.

NcxoaHbie naHHble:
- ANnHa BONHLI - 400 M,

BbicOTa mMaudT - 160 m,

MOWHOCTbL, U3nydyaemasa nepson mauton - 100 kBT,
MOLLIHOCTbL, U3ny4aeman sropou mayton - 100 kBT,
MOLLIHOCTL, U3sly4aemast Tpeteent madton - 100 kB,
MOLLIHOCTb, n3nyyaemasn yersepton ma4ton - 100 kBT,
MOLWHOCTb, uany4yaemas naton madtoit - 0 kBr,
MOLLIHOCTb, U3siy4aemas wecton mayton - O kBr,
MOUWHOCTb, N3nyyaemasa ceabmon mauton - O kBr,
MOLWHOCTb, U3nyyaemasi BOCbMOn Maytou - 0 kBr,
PaCCTOAHNE MeXy aKTUBHbIM U NACCUBHLIM PAAOM MaUdT - 75 M,
paccTofHne Mexy Madtamu B paay - 110 m,

- yroJi ROBOpOTa AMarpaMmmbl HanpasneHHocTu - 0°.
PacyeTtHble 3Ha4YeHuna nona B B/m:

- cocTasnawowan kz, B/m 16,936:
- coctasnawowas kr, B/m 3,545;
- cocTtasnauan He, MA/M 48,165;

- CyMMapHan coctasngaiowaa, B/m 17,303.
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-0o0pa3Haa aHTeHHa

AHTEeHHa pacrnonoxeHa B nnockoctn XOZ anekaprtoBon cuctembl Koopau-
HAaT, BEPTUKANLHAA YaC T NEXKI HA OCK Z, a ropu3oHTanbLHaa napannensHa
ocu X. YCTaHOBO HbIA @3KWMYT - Hanpasnedue, nepnesdankynsipHoe ropn3or-
TaNLHOM HACTW AHTEHHbLL, T.e. OCb Y.

licxoArblie gaHHble:
- NUHA B8OMHbl - 400 M,
- nanysaemast MmowHoC1b - 100 kB,
- ANUHA BENPTUKANBHOWM YacTun - 35 M,
- BLICOTA lioyBEeca BeprTukanbHON 4yactu - 0 m,
- BONHOBOE CONPOTHBAEHUE BePTUKaNbHON Yactun - 250 Om,
- ANWHA NNeYya rupPprn3oHianbHON 4acTn - 32 M,
- BONTHOBOE CONpPOTUBNEHUE rOPU3OHTaILHON YacTy - 280 OM.

PacyeTtHuie 3HaYeHvs NoNst 8 B/Mm:

- cocTasnsaouaa ex, B/m 1,157;
- cocTasnaiouias ky, B/m 4 165;
- cocTasnawoulaa Ez, B/m 13,017;
- cocTasnsawowas Hx, MA/m 61,887;
- cocTasnawouwaa Hy, MA/M 6,439;
- cocTasnqawulas Hz, MA/M 1,787,
- coctasnqawuian Eg, B/M 0,442;

- CyMmmMapHas cocrasnsaioulan, B/m 13,716.

T-o6pa3nan aHTeHHa

AHTEHHA PACHIONOoXeHa 8 NAOCKOCTYU XOZ AeKapTOROA CUCTEMBI KOOPAW-
HaT CUMMETPUHHO OCK Z. YCTaHOBOYHbIA a3nMyT - HanpasnexHne, nepneHin-
KynapHoe ropn3oHTanbHOW 4acTu aHTeHHbI, T.8. ocKn Y.

NcxoaHble laHHbie;
- AnuHa BOAHbE - 400 m,
- u3nyyaeman mowHocTL - 100 kBT,
- ANVHA BEPTHKAILHOW 4acTy - 35 M,
- BLICOTA 101B6CAa BEPTUKANBHON YacTu - 0 m,
- BONHOBOE CONpoTuBneHne seprnkanbHom 4actmn - 250 Om,
- DNMHA nneYya roprn3oHTanbHOWM Hactn - 32 M,
- BONTHOBOE CONpPOTUBNEHMNE FopU3oHTaNbHOM Yactu - 280 OMm.

Pacuertiinie 3Ha4eHna nona 8 B/m:

- cocrasagaiowan Ex, B/m 0,674,
- cocrtasnsoutan By, B/m 3,745;
- cocTasngaowan ez, B/m 11,563;
- cocTasndouian Hx, MA/M 55,126;
- cocTtasnawwan Hy, MA/M 9,640;
- cocrtasnqawouias Hz, MA/M 0,098;
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- cocTasnsiowas kg, B/m 0,017;
- CyMMapHast cocrasnqaiouian, B/m 12,173,

AHternna JINH

AHTEHHA pacrnofioXeHa B 4eKapToBOU cucteme koopauHat. Bubparopol
napannensisl NnAockoctTu XQY, cobuparenbHaa nnHuUg nexnt 8 naocKkocTn
YOZ, ocb Z Npoxoaut Yyepes cepenudy camMmoro gnmHHoro snbparopa. Ycra-
HOBOYHbLIV a3UMYT - OCb Y.

NcxoagHblie favHble:
- AnnHa BOSHbI - 50 m,
- n3nyyaemana MoUHoOCTb - 20 kBT,
- KONU4YecTBO BMOpaTopoOB B NONOTHE - 22,
- JUIUHA nieYya caMoro JNTMHHOro snbparopa - 25 Mm,
- BbICOTA NMojBeca BeplIHbl NONOTHA - 2 M,
- BONHOBOE conpotuBneHue codbuparenbHon nuHum - 300 Om,
- Yrona packpsiBa aHTeHHbl - 11,59,
- YroN HAK/I0HA aHTEHHb! K TOPU30OHTY - 30°
- nepvon pewerku - 0,88.

Pac4eTHble 3HayeHust nona B B/m:

- coctasnsawowan ex, B/m 0,754:
- cocTasnawowan ky, B/m 0, 196;
- coctasnqaiowas Bz, B/m 0,104;
- cocTasnawowas Hx, mA/m 0,962;
- cocTtasnawowas Hy, MA/M 4,105;
- cocrtasnsqwwan Hz, MA/M 2,077;
- cocTtasnaowan e, B/m 0,776;

- CyMmmMapHas coctasnqaiowada, B/ m - 0,786.

Autenna JINH2

AHTEHHa pacnonoxXxeHa B NeKapTOBON CUCTEMe KoopanHat. Bnbpartophi
napannensHbl NNOcKoCcTU XOY, OCb CUMMETPUN aHTEHHb! JIEXUT B NNOCKOCTH
YOZ. YCcTaHOBOYHbIN a3UMYT - OCb Y.

NcxoaHble gaHHbIe:

- ANTNHA BOMHbLI - B0 M,
- y3nydaeman MowHoCTs - 20 kB,

- KOANYecuBO BUOBPATOPOB B NOAOTHE - 22,

- ANIvHa CaMoro gamHHoOro snbparopa - 26 m,
- BbICOTA NOABECA BEPLWUHbI NONOTHA - 2 M,

- BONHOBOE conpotusnexdue cobuparensHon mivnm - 300 Om,

- PACCTOsHUE OT BEPLWMHLI 00 OCU CUMMETPUU - 2 M,

- Yron Mexny BHyTpeHHen 0bpa3syiolen u ocblo cuMmmMeTpumn - 5°,
- Yron Mexay BHelwHen obpasyouiein n ocbio cummeTpumn - 28°,
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- yron HAKNoHA aHTEeHHLI K TOPpnU3oHTY - 30°,
- nepwuoa peweTtku - 0,88.

Pac4yeTHble 3HaYeHvs nonst 8 B/Mm:

- cocrasnawutas Ex, B/m 0,891;
- coctasnqawoulan By, B/m 0,216;
- cocTtasnawwan £z, B/m 0,107;
- cocTasnawwan Hx, mA/m 1,067;
- cocrasnaias Hy, MA/M 4,910;
- cocrasnaiowaa Hz, MA/M 2,458;
- coctasnsaowan Ep, B/m 0,915;

- cyMmMmapHasa cocrasnstiowsas, B/m - 0,923,

AHTenna JI1B

AHTEHHA pacnonoxexa 8 nnockoctn YOZ nexaproBoin cuctembl Koopau-
HaT, OCb Z NPOXoauUT 4yepes caMbll ANIMHHLIA BWBpaTop. YCTaHOBOYHbLINK a3un-
MYT - OCb Y.

NCcxoaHbie aanible:
- [UTNHA BONHbLI - 50 Mm,
- n3ny4aemas MowHoOCTL - 20 kBT,
- KONNYeCcTBO BUOHATOPOB B NMNONOTHE - 22,
- IMHA Nneya camoro AAMHHOro snbpartopa - 25 m,
- BbICOTA NoAseca sepLivibl NONOTHA - 2 M,
- BOMIHOBOE COoNnpoTuBneHne cobuparenbHon nuumn - 300 Om,
- VIO HAK/IOHA BepxHe 00pa3yiolen K ropulonTy - 22,79,
- YION HAKNOHA HXHEN 0bpasyiowen K ropuaoHTy - 0°,
- nepuof pewetkn - 0,88.

Pac4etHbie 3HadeH nona 8 B/m:

- cocrasnsiiowas £z, B/m 31,498:
- coctasnawouwan er, B/m 14,981;
- cocrasnawwan He, MA/M 106,448;

- cymmapHaq cocrasnqiowas, B/m 34,879,

AHTeHHa 3eHUTHOTro usnyuenuuns (AT3N)

AHTEHHA pacnonoxexHa B NNOCKOCTHU, NapasnnensHon nnockoctn XOY ge-
KapToBOWN CUCTEeMbI KOOP/INHAT, OCb Z NPOXoAUT Yepesl LIeHTP aHTeHHbl. YC-
TAHOBOYHbLIW a3KriMyT - OCb Y, KOTOpaa NpoxXoLunuT Hepel npoekuun ToHek nNn-
TaHua smbpartopos 1 u 3 Ha nnockocTs XOY.

NCxonHbie NaHHbIe:
- peXnmM BO3BYXAEeHUA aHTEeHHb! - KBaApaTypHbLIN,
- CTPOUTENBLHAA ANHA BOMNHbLE - 70 M,
- n3nyvyaemaa mouHocTb - 100 kB,
- OTHOCUTENBHAA AnnHa nnedy snbparopos - 0,43,
- OTHOCUTENbHOE pacCcToaHue Mexay LeHTpamu subparopos - 0,44,
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- OTHOCUTENbHASY BbICOTA noaseca 1-ro v 3-ro subpatopos - 0,2,
- OTHOCUTENBLHAA BLICOTA nogseca 2-ro u 4-ro subparopos - 0,24,
- ANYHA BONHLI - 50 M,

- oTHOCUTenbHas anvHa wnewnda - 0,25,

- HanpaBsneHue gpatieHnst NNOCKOCTU nonspusauun - NPOTUB YaCOBOW
CTpPenku.

PacueTtHble 3HaueHus nona 8 B/m:

- cocrTasnsouwlas Ex, B/m 1,810:
- cocrasnsawuian by, B/m (0,954
~ coctaBsnstiowan Ez, B/m 2,371;
- cocTaBnswan Hx, MA/Mm 5,346;
- coctasngwan Hy, MA/Mm 9,640;
- cocTasnsaowas Hz, MA/M 8471;
- cocTasnsiowas Egp, B/m 5,216;

- cymMmmMapHaq cocrasnsiouwasn, B/m 3,132.
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5. METOAUKA USMEPEHUA YPOBHEMN
ANEKTPOMAHUTHOIrO Nong

MHCTpyMEeHTaNbHLIY KOHTPOML ypoBHen SMI nposoanTca € uensio on-
peneneHitn GakTUYecKoro COCTOARNS ANeKTPoOMarHUTHON oHCTAHOBKN B paii-
OHax pa3zMeleHns N3AY4ainuX CpeacTB n CAYXWUT CReacTBOM OUEHKN 0C-
TOBEPHOCTU Pe3ynbTatoB pacyera.

N3amepenHna NPOBOAATCA:

- HA 3rane npeaynpeauTenLHoOro CaHUTapHOro Haa3opa - NPy NpueMke
pajuoTexHu4eckoro obnekra (PTO) B akcrisiyataumio;

- H& 3Tarlie 1eKyllero CaHuTapHoOro Haa3sopa - NPU N3mMeHeHun TexHN4ecC-
KX XapakTepucTuk nnn pexnMos paboTtbl (MOWHOCTY N3Ny4eHns, aHTeHHO-
pAEPHOro Tpakrta, HanpasNeHNn N3NY4eHUa n 1.1.);

- NP U3MEHEHUN CUTYALMOHHbLIX YCITOBMIA pa3MeilleHna ctaHuun (u3me-
HEeHWE PACNONOXEHUR aHTEHH, BLICOT UX YCTAHOBKW, a3duiMyTa Whn yrna Mec-
Ta MAaKCUMAaNbHOrO N3Ny4eHus, 3aCTPONKU NpUNeraiownx TeppuTopunin);

- nNocne nNpoBefieHns 3allnTHLIX MeponpuUATUMN, HanpasNeHHbIX Ha CHU-
xeHune yposHen IMI;

- B NOPAAKSe NNAHOBbLIX KOHTPOAbLHLIX U3MEepeHnn (He pexe 0QHOro pasa B
ron).

5.1. NOArOTOBKA K NPOBEAEHUIO
W3MEPEHU

[MHn NoNroToBke K NPOBEAEHUID N3MEPEeHnit NPOBOAATCA Ccnefyoline
HNabOThI:

- COrpnacoBaHve ¢ 3anHrTepecosaHHbIMU NPeanpuaTUAM U opradi3laym-
AMI1 LWenn, BpemMetin n ycnosnin nposeneHna namepeHnia;

- PEKOrHOCINPOBhd PANROHA NPOBEACHUA N3AMEPEHWUA; - BBIDOP Tpacc (Map-
LWIPYTORB) U NNOWAN0K U3MEPEHNA, NPy 3TOM, YACAO TPAacc onpenenserca
peiibehroM MECTHOCTU, NpUNerauier K obbekTy, 1 Lenbio N3MepeHnin;

- Oprasiu3auns ceasun s obecneyeHus B3anMoaencTens Mex|ly nepco-
HANOM CTaHuMM N rpynnon n3mepeHun,

- oBbecneveHne namepeHnin JaNbHOCTU A0 TOYKN U3MEPEHUNA;

- opeaeneHne HeobxoaUMOCTU UCNOJL30BAHUA CPeacTB MHAUBUAYANb-
HOW 3alUNTbl;

- NOArOTOBKA HEODBXOAUMOW U3MEePUTENbHON annapaTyps.l.

5.2. BbIEOP TPACC (MAPLLPYTOB)
U3MEPEHU

Yucno tpacc onpegennerca penbedPpomM oKpyxaiowen MecTHOCTH u ue-
nbio namepernnn. Npwn ycranosnennn rpavny C33 BuibpaeTci HECKONbKO
Tpacc, onpeaensembix no KOHgUrypaunmn teopetndecknx rpadny, C33 n npu-
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neraouwen cenuTedHon 30Hb:. [1pKn TeKywemM CaHUTApPHOM Ha30pe, KOr -
03 XapakTepUCTUKN CTaHLUU N YCNIOBUS ee akcnayatauun octalTcs Heu3-

MEHHbIMN, U3MEePEeHNA MOTyT NPOU3BOAUTLCHR NO OAHON xapakKTepHo Tpac-
ce nnn no rpaHuue C33.

[Mpn BLIOOpPE TpacC y4YuTbIBAETCA XapakTtep npuieramowein MecTHOCTU
(penved, pactutensHbIK 1TOKPOB, 3aCTPOKKA v NP.), B COOTBETCTBUU C KOTO-
PbIM, PAWUOH, NpUNeralnuinn K crtadumnn, padbmnsaeTcs Ha cekTopsl. B kaxaom
cekTope Bbibnpaerca pagnanbHas, OTHOCUTENbHO CTaHuun, Tpacca. K Tpac-
ce NpeasbABNA rca TpeboBaHun:

- Tpacca AoNXHa ObiTb OTKPBITON, a NAOWAAKN, HA KOTOPbIX HaMeuyaeTcs
npoBeneHue n3MepeHni, O0MKHbI UMEeTb MNPAMYI0 BUAUMOCTL HA aHTEHHY
U3nyyaloulero cpeacTea;

- 8Bonb TPAacChI, B npepenax rnasHoro nenectka AiH, He ponxHo BbITh
nepeunanyyarenen (Metannmyeckmnx KOHCTPYKUNM 1 COOPYXEHUN, NTUHUIA 3Nnex-
TpOonepeaayn u 1.Mn.) U Apyrux 3arTeHaowmx MecTHbIX npeaMeTos;

- HAKJIOH TpaccCbh! NOMKEH BbiTb MUHNMAIIBHLIM MO CPaBHEHWUIO C HakKJ10-
HOM BCEeX BO3MOXHbIX TPacC B NaHHOM CekTope;

- Tpacca nojtxkHa b6biTh AOCTYNHOW A4NA Newero nepeasmkedns unu ang
aBTOTPaHChOPTa,;

- NPOTAXEHHOCTb TPACChl onpeaenseTcs Ha OCHOBE pPacyeTHOro ynane-
HVUA rpaHuy, C33 v rybunHbl 30HLI OrpalnyeHua 3acTponku (B 1,5 - 2 paaa
donsuie);

- TOYKYM (nnoianxn) ana nposeneHna naMmepeHun cnenyet Bbibupath ¢
nHTEepBasIoM He Bonee 25 M - npu yaanenunn o 200-300 m o1 nanyyaowen
aHTeHHbl; 50-100 m - npu yapanewnn ot 200-300 m go 500-1000 m; 100 m u
tonee - npu yaanennn 6onee 1000m.

Mpu BuiBOpe nnowanok ona NPoBeaeHU U3MepeHun cneflyert y4ecTs,
41066t B pagunyce no 10 M OTCyTCTBOBaN MECTHbIE nNpenMeTbl U n3 modon
ee TO4kU obecneynsanacs NpPaAMas BUAUMMOCTbL HA U3NYYAIOLLYD aHTEHHY.

NamepeHna cneayeT NPoBOAUTL B TOYKAX BNu3kKux K rpaHnue 30Hbl, Kak
BHYTPY 30HbI, TAK ¥ BHe ee. ViHTepsan Mexay ToukamMm naMmepeHmnn soibnpa-
eTcq, MCXons U3 MeCTHbIX YCNOBUN.

5.3. NPOBEAEHVE N3MEPEHUW

NamepeHunst ypoBHEeW HaNPSHXEHHOCTU MarHUTHOTO NosA AONXHLI POBO-
OUTBLCS C NOMOLLIBIO 3aMeputTenein HanpsxeHHocTn nons tmna NFM-1, koTo-
DbIMWU OCHaLWEHbI MeTponoruyeckme cnyx0ool pagmoTexHn4eckux o6bLEeKToB v
CaHUTAPHO-3NNAEMUONOrMYECKNX CTaHUUN. KOHTPONb YPOBHEW NONA MOXeT
OCYLEeCTBNATLCA Takke npubopamu tnna MN3-15 n N3-17. NameputensHbie
KOMMJIeKTbl OOMKHbI DbiTh UCNPABHLIMU N UMETb AeUCTBYIoLLES CBUAETE Tb-
CTBO O rocyapCrB8eHHON NPOBEpKe.

B 8biOpaHHbIX TOYKAX HA BbICOTE 2 M OT NOBEPXHOCTU 3eMin, NyTem CO-
OTBETCTBYIOLLE OPUEHTaUNN aHTeHHbE NPNOOPa NPOBOAATCA N3MEPEHUA BCEX
COCTaBNKIOWMNX BEKTOpa HANPAXEHHOCTY MArHUTHOIro NONst KaXxaown aHTeH-
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Hbi (B 3aBUCKHMMOCTK OT M3Ny4aeMONn NONAPU3IALNN N3MEPAIDTCA COCI1aBNAn-
wme Hx, Hy, Hz nan He) v paccuntbiBaeTCA 3HaA4eHUE MOAYNA BEKTOpaA Ha-
NPRXEHHOCTU NONA B COOTBRETCTBMK C dopmynamu pasaena 3. MNpnbopel Tuna
[13-15 - MN3-17 1mMeloT N30TPONHYIKD aHTEHHY W U3MEPSIIOT Cpa3y MOLY/ib BEK-
T0pPa HAMPRKEHHOCTU MArHUTHOTO NONA.

NamepeHus ypoBHEn HanpaxXeHHOCTU MarHUTHOIro noas NPOBOAATCH B
KaXA0W HAMEYEHHOW TOYKE OT KaXO0U OTAENLHO N3nyvanwen aHTeHuol. 1o
ecTb, AOMKHO BbiTb NPenyCMOTPEeHO nocnenosaTenobHOe BKNIOHEHUE v U3-
MepeHue ypoBHE HANPAXEHHOCTU NOARA OT Kaxaon u3d aHteHH PTO, pabo-
TaIWKUX B AAaHHOM HanpPasneHnn nnm 0Ka3bIBaiouinx BNUIHME HA CyMMapHOe
3HAYeHWe HaNPSIXEHHOCTU NONA 8 IAHHON TOYKE (onpeaenaeTcd No pesynb-
Taram pacyeTta caHUTapHbiX 30H U OLUEHKU BKNaga Kaxnou aHteHHbl PTO).
QObpaboTka AaHHbIX U3MEPEHNIA HAMNPSXXEHHOCTN NOMAKA NPOBOAUTCA B COOT-
BeTCTBUUN C HOPMYNOWU:

H=VH2 + H2, + ...+ H2
roe, H - cymmMapHas HanpsxxeHHOCTL NoNs onpeaesieHHOro YacToTHOro
AUanasoHa;

H, H,, ..., H - HanpaXeHHOCTb NONA, Co3AaBaEMan KXKAbIM UCTOYHUKOM
B OQHOM 4acTOTHOM Auana3oHe.

[TlocTpoeHue rpalul, cCaHUTapHbiX 30H NPON3BOONTCA B COOTBETCTBUN C
bopPMYNoN:

HI::;‘;)Q + (Fny) * (H'l-"lz;)z <

rae: Huy, Hey, Hey - pacyerHble CyMMapHble 3HaYeHUA HanPAXeHHOCTYU
nona HY, CY, n BY anana3oHos,

Hnay , Hogy, , Hogy | - npeaenbHo A0NYyCTUMbIE YPOBHWU HanpaXeHHoC-
M NonAa cooieseTcTeenHo HY, CH, n BY anana3loHos.

NHCTPpYMEHTaNbHLIA KOKTPONb 30H OrpannyeHunin 3aCTPONKU He Npon3so-
ANTCH.

Mpu npoBeneHnn 1amepernini 863N NepeoTpaxanumx KOHCTPYKLUA
U3MEePUTENbHYIO aHTeHHY ChejlyeT pacnonaratb Ha PacCTOAHUM HE MeHee
0,5 M OT 3T1X KOHCTPYKLUIA.

N3amepeHna ypoBHEN KOMIMOHEHT INeKTPUHECKON COCTABNAIUIENA aneKT-
POMarHUTHOrO rnonga 6e3 NocnenoBaTeNLHOr O BKIHOYEHUSA N BbIKITIOHEHUA Tax-
HUYECKIX CPeaCTs pannotTexinieckoro obbekra MoryT 6uiThb npoBeaeHbl ¢
UCNONL30BAHWEM KOMNNEKTa N3 CENeKTUBHOTO U3MEePUTEeNnLHOro NpUuemMHn-
ka Tnna SMV-11 u cneunansho paspaboranHon anga atux nenein Camapcknm
oTpacnestim HAU pagno manorabaputHon auteHHon tuna «OPT-M», umeio-
ien 8 paboyeit NoJI0Ce YacToT Pa3BA3Ky No NoNApuUsaLMn N3mMepsaeMbiX KOM-
NOHEHT He MeHee 30 nb. KoMnnekT No3BonfaeT N3IMepaTb KOMNOHEHTbI BEK-
TOpa MarHUTHOW COCTasNAoILEen NONA OT KAKAO0Ir0 TeXHNYeCcKoro cpencrsa
B npeanenax or 0,1 o 200 B/m.
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Ons namepeHna NanbHOCTU OT YCAOBHOINO LIEHTPa aHTEeHHOro nong nnm
OT UEHTPa KOHTPONUPYEMON aHTeHHbI MOryT UCNONbL30BATLCH: NNaH (kapTta)
MECTHOCTHW, MepHas NeHTa, Teoa0 T U Apyrve AOCTYNHble cpeacTsa, obec-
neYnBalowme AOCTATOUHYIO TOYHOCTD.

(10 pe3ynbraraM uamMepeHun cocTaBnaetca NPoTokon. Pesynbrartbl U3-
MepeHun pacnpeneneHna yposHen HanpaXXeHHOCTU MarHUTHOroO NOAs BHO-
CATCA B CaHUTapHbiii nacnopt PTO u cnyxar ocHOoBaHWeM ana yToO4HeHUs
rpaHnuilbl CaHUTAPHO-33WNTHON 30HbI 06HLEKTA, a TaKkKkKe Qs ONPeae/IeHUs
Y4aCTKOB TEPPUTOPUN, NOABEPXEHHbIX BTOPUYHOMY U3NYYEHUIO. TaknMu yya-
CTKaMU ABASIOTCA MeCcTa C yPOBHEM Nona, NpesbIlaAnWnM npeaenbHo A0-
NycTuMblid, B6AN3N nepensnyyarwmx npegmeTtos: J13M1, nuHuia cBa3n n np.
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