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JlaTa BBEIEHUsA: C MOMEHTA YTBEPKICHHUS.
4.3. METOIbI KOHTPOJIA. ®PUSNYECKHNE ®AKTOPDI

OIPEJAEJEHUE YPOBHEM
MATHHUTHOT'O MOJISI B MECTAX
PASMEIIEHUS NEPEJIAIOINX CPEJICTB
PAJIMOBEIAHUS U PAIUOCBSI3U
KWJIO-, TEKTO- U JEKAMETPOBOT'O
JIMATIA30HOB

Mertoauueckue YKa3aHusA

1. OBJIACTD IIPUMEHEHMUA

Metoandeckre yKka3aHusl COCTaBJICHBI B IIOMOIIb HHXCHEPAM OPTraHOB U yUPEkKICHUI
CaHUTAPHO-3IHIEMHOIOTHYECKONH  CITYy’KOBI, WH)XCHEPHO-TEXHUYECKHM PaOOTHUKAM,
MIPOSKTHBIM OpPTaHU3aIMsSIM CPEJCTB CBSI3U C LENBbI0 00ECIeUeHUs TPeaypEaUTEITHHOTO
CaHWUTApPHOTO HaJ30pa 3a HCTOYHWUKaMH wu3inydeHust kuio- (HY), rekro- (CYH) u
nekamerpoBoro (BY) nuana3oHOB TEXHUYECKHUX CPEJICTB PATUOBEIIAHUS U PAIHOCBSI3H,
OTIpeIeIICHUS TPAHUI] CAHUTAPHO-3aITUTHBIX 30H U 30H OIPaHHYEHHS 3aCTPONKH, a TAKXKe
IUTsL TIPOTHO3UPOBAHMsI YpoBHEH MarHuTHoro moiist (MIT) mpu BeIOOpe MecT pa3MenieHus
ATHX CPEJICTB.

2. CYIIHOCTDb METOJA

MCTOI[I/IKa PACUCTHOr0 IMPOrHO3UPOBAHUA MAI'HUTHBIX MoJieli BOMM3U TEXHHUYECKHUX
CPEACTB KHJIO-, TEKTO- U JEKaMETPOBOTO JUANIAa30HOB 0a3MpPyeTcsi Ha CTPOTUX PELICHUSX
COOTBETCTBYIOIIUX DJJIEKTPOAMHAMUYECKUX 3a4a4 TOHKOIIPOBOJIOYHBIX CTPYKTYp, IIpH
HU3BECTHBIX (1)YHKIII/I$IX pacnpeaciiCHud TOKOB II0 U3JIYYaTCIAM, KOTOPBIC OMPCACIIAIOTCSA
Ha OCHOBE HpI/I6.HI/DK€HHI)IX peHICHI/If/'I. OCHOBHBIE TIOJIOKEHUS MCTOAUKHU W PACUCTHBIC
(bopMyIIBI IpUBEIEHBI B pasjene 3.

Meroanueckue yKazaHMs COJEpKAT METOAUKY pPACUYETHOIO IIPOTHO3HPOBAHUSA
HAIIPSHKEHHOCTH MAarHUTHOTO IIOJI M3JIYYalOIUX TEXHUYECKUX CPEICTB PALUOCBA3H U
pPaguOBEIIAHNS B KWIO-, TEKTO- U JIEKAMETPOBOM JMAIla30HAX BOJH, a TAKXKE METOAMKY
W3MEPEHU YpOBHEHM MArHUTHOro 1ons. PacdueTHele M = DKCHEPUMEHTAJIbHBIC
HCCIEAOBAHUs, IPOM3BOJMMBIE B COOTBETCTBUM C JAHHOM METOJIUKOMW, SBISIOTCS
HEOOXOTUMBIMH M JOCTATOYHBIMH TIPH TPOBEICHUH JJICKTPOMATHUTHOM JKCIEPTU3BI
U3JTyYaroluX 00ObEKTOB.
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MeToauueckie YyKa3aHHs PpACHpOCTPaHSAIOTCS Ha PaJIUOTEXHUYECKHE OOBEKTHI,
KOTOphIE MOTYT OBITh YKOMIUIEKTOBAaHBI KaK TEXHUYECKUMH CPEACTBAMHU OJHOTO
YaCTOTHOTO [JMala3oHa, TaK M TEXHUYECKUMM CpPEJICTBAMH pA3JIMYHBIX YaCTOTHBIX
JIMANa30HOB. JIEKTPOMATHUTHBIE TOJSI TEXHUYECKUX CPEACTB MOTYT OTJIMYATHCS
MHTEHCUBHOCTBIO, MOJSPU3ALUEH, YaCTOTaMHU, 3aBUCUMOCTbIO OT MapaMeTpOB MOYBBI U
T.4. Meronuyeckue yka3zaHUs YUWUTHIBAIOT WHAWBHIYabHOCTh PEATbHBIX OOBEKTOB,
MPOSBISIONIYIOCS (C TOYKH 3pEHHUs DSJIEKTPOMAarHUTHONM OOCTaHOBKHM) B pa3iHudu
pa3MeIlIeHHUs] 1 OPUEHTALMU OTACNIbHBIX aHTEHH, B HECOBNAJCHUU PACHUCAHUN CMEHBI
BOJIH, B HEOJITMHAKOBOM HAa0OpEe TEXHUYECKUX CPEJICTB.

B kauecTBe mepenarmMxX aHTEHH KUJIO- M TE€KTOMETPOBOIO JAMANAa30HOB METOAMKA
MpeIoiaraeT HUCIOJIb30BAHUE HEHANPABICHHBIX W HANpPAaBIEHHBIX (B TOPU30HTATBHON
TJIOCKOCTH ) aHTEHH.

K HeHanpaBiieHHBIM aHTEHHAM OTHOCSITCSI OJTUHOYHbIE AHTEHHbBI-MAUThI:

- aHTeHHa-MauTa HuxHero nutanus (AMHII);

- aHTeHHa-MauTa BepxHero nutanus (AMBII);

- aHTE€HHa-MauTa WyHToBoro nutanus (AMIII);

- aHTEeHHa C peryiaupyeMbiM pacnpexaenenueM Ttoka (APPT, APPT3, APPT3-2/3,
APPT3-2/4);

- I'- u T- oOpa3Hble aHTEHHBI;

- «JIucky;

- «HaknoHHBIH yY» (OAMHOYHBIN U TBOWHON);
- 30HTHMYHAs aHTCHHA-MauTa;

- HU3KME WM3JIydaTeld TpEYrojabHOM WM KBajgpatHoW ¢opmbl Ha 0Oase
CaMOJIOTIOTHUTEIIBbHBIX CTPYKTYP.

K HanpaBiieHHBIM NIepeAatoNIMM aHTEHHAM OTHOCSATCS:

- cUCTeMa M3 ABYX aHTEHH-MayT - aKTUBHOM U MMAaCCUBHOI;
- cuUcTeMa U3 ABYX aKTUBHO MUTA€MbIX aHTEHH-MaYT;

- anTeHHas cuctema CB (2 + 2);

- ateHHas cuctema CB (4 + 4);
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- «3aps».

B kadectBe nepeaarommux aHTCHH JACKAMETPOBOIO JHAIIA30HA HCIIOJIB3YIOTCA
CJ'Ia60HaHpaBJ'IeHHBIC W HAITpaBJICHHBIC AHTCHHBI.

K CJIa6OHaHpaBJIeHHBIM AHTCHHAM JICKaMCTPOBOTO AHUAIIa30HA OTHOCATCA:

- TIPOM3BOJILHO OPUEHTHUPOBAHHBIEC JIMHEHHBIE CUMMETPHYHbIE BHOPATOPHI (AaHTCHHBI
BI'/JILL, BepTHKa/IbHBIE M HAKJIOHHBIE CUMMETPUYHbBIE BUOPATOPHI);

- aHTEHHBl Ha OCHOBE CHMMETpPUYHBIX BHOpaTopoB (antennsl YI'JI, BI'AII 2V,
BI'ILUIT PA, AT3N);

- BEPpTUKAJIbHBIC HCCUMMCTPUYHBIC BI/I6paTOpLI.

B ropu3oHTanbHOM MI0CKOCTH 3TH aHTEHHBI UMEIOT JINOO c1abOHaNpaBIeHHYIO, JINOO
KpPYTOBYIO XapaKTEPUCTUKY HAIPaBICHHOCTH.

K HaIlpaBJICHHBIM daHTCHHAM JICKaMCTPOBOI'O JUAIIa30HA OTHOCATCA:

- cundasznbie anTeHHsbl paznuunbix Tunos (CI'L PH, CU'1 PA, CT'] PA/I, CT'AII PA,
mHoroanemeHTHas AT3N);

- pombudeckue antennsl (PI°, PT'J);
- noronepuonndeckue antennsl (JITTH, JITIB, JIIIB2).

Cundasznbie anteHus! tuna CI'JI MCHONB3YIOTCS B pasHBIX peXuUMax paboOThI: C
MIOBOPOTOM JIMarpaMMbl HalpaBJIEHHOCTH B TOPU30HTAIBHOM IJIOCKOCTH, C CUH(pAa3HBIM U
NpoTUBO(hA3HBIM, a TAKXKe JTMHEHHBIM (pa3upOBaHUEM TPYIII BUOPATOPOB.

CprKTypa OJICKTPOMATrHUTHOT'O ITOJIA BOJIM3U aHTCHH KHJI0-, TCKTO- U ACKAMETPOBOI'O
JAHUAIIa30HOB MCKIIIOUYHUTCIBbHO CJI0XKHA M 3aBUCUT OT MHOXCCTBaA (I)aKTOpOBI THIIAa aHTCHH,
pa60q1/1x 4aCTOT, YPOBHA HBquaCMOﬁ MOIIIHOCTH, IMOJIpU3allU HU3JIYyUaCMOT'O II0JIA,
SHGKTI)O(I)I/BI/I‘IGCKI/IX napaMeTpOB IMOYBBI, penLe(pa MCCTHOCTH, paCTUTCJILHOI'O ITOKpPOBA,
XapaKkTepa U CTCIICHU SaCTpOﬁKH, B3aMMHOI'O BJIIMAHHA aHTCHH.

VYdecTh Bce 3TU (PAKTOPBI MIPU PACYETHOM HMPOTHO3HMPOBAHUU U U3MEPEHUSX YPOBHEH
HAIpPsDKEHHOCTH TOJSL HE MPEICTaBISIETCS BO3MOXKHBIM, IO9TOMY IIpH pacyeTax
NPUHUMAETC OKpyXamomas OOBEKT IOBEPXHOCTh TIJIAAKOW, 0e3 3aTeHSIoMUX |
NIEPEU3ITYHAIOIINX TPEAMETOB.

B paCuYCTHOM MNPOTHO3UPOBAHHUU MArHUTHOC II0JIC OMNPCACTIACTCA IJII KOHKPCTHBIX
3HAYCHHUI BHCKTpO(l)I/ISI/I‘-ICCKI/IX nmapaMeTpOB IMOYBBI - HHBHCKTPHHCCKOﬁ IMPOHUITACMOCTHU
€ U NTOpPOBOAMMOCTU d B PCAJIbHBIX YCJIOBHUAX IIOJIC BOJIM3UM AHTEHH 3aBUCUT OT
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JIOKAJIbHBIX 3HAYCHUH apaMeTpoOB IOYBLI, KOTOPBLIC MOT'YT HU3MCHATHCA B MIHUPOKUX
npeaciax.

Ecnu anTeHHBI M3mydaromero o0bEKTa HE PAcIoNiararoTCs Ha MOYBaX ¢ KAKUMHU-TO
MPEUMYIIECTBEHHBIMU MapaMeTpaMu, HallpuMep, MEeCOK, OOJIOTUCTAsI TTOYBA, MEP3JIOTa U
T.Il., TO IPOTHO3UPOBAHUE CIIEYET MPOBOAWTH HA HAaUXYyALIWE ciay4yau. s aHTEHH,
M3IIyYarouuX B JIaJbHIOK0 30HY I0JI€ MPEUMYIIECTBEHHO TOPU30HTAIBHON MOJISIPU3ALINH,
- 910 cyxas nouBa (e = 3, s = 0,001 Cm/M), a 17151 aHTEHH, U3TYYaIONIUX B TaJHHIOIO 30HY
T0JIe IPEUMYIIIECTBEHHO BEPTUKAIBLHOU MOJISIPU3ALINY, - 9TO chipas mousa (e =20, s = 0,1
Cwm/m). Ilpu pacuerax momeil B mpeaenax 3a3eMIIeHUs aHTEHH KWJIO- U TeKTOMETPOBOTO
JIMANia30HOB MapameTpbl MOJCTUJIAONIEH MOBEPXHOCTH CIENYEeT MPUHUMAThL € = 1, § =
10000 Cwm/m.

3. OCHOBHBIE ITOJIOKEHUA
METOAUKHU PACYHETHOI'O
INPOI'HO3UPOBAHMUA

OcoOeHHOCThIO  3JIEKTPOMAarHUTHOTO  MPOTHO3UPOBAHUS B KWUJIO-, TEKTO-U
JIEKaMeTPOBOM JMara30Hax SBISETCS TO, YTO TMoJie HEOOXOIUMO OIpeAeNsiTh Ha
PacCTOSIHUAX, COU3MEPUMBIX C TEOMETPHUUECKUMHU pa3MepaMH aHTEHH M JUTMHOW BOJIHBI.
['panunbl caHUTapHO-3AMMUTHON 30HBI U 30HBI OTPAHUYEHUN 3aCTPOUKH MOTYT IOIAJ1aTh
KaK B OJMKHIOI M MPOMEKYTOYHYIO 30HBI M3TyYeHHs] aHTE€HH, TaK U B JAIBHIOIO 30HY.
Kpowme Toro, B 3TUX AnanazoHax XapaKTepUCTUKU U3IYUYEHHUS U CTPYKTypa mnojiei BOau3u
QHTEHH BO MHOTIOM 3aBHUCST OT 3JEKTPO(U3MUECKUX CBONCTB 3€MHOH MOBEPXHOCTH.
VY4yecTh 3TH (PakTOPBI BO3MOXKHO TOJIBKO B paMKax CTPOTHX PEIIeHUH COOTBETCTBYIOIIMX
ANEKTPOAUHAMUYECKUX 3a/1a4.

AHTEHHBI, CO3JAIOIIME B BOJHOBOW 30HE TOJS MPEUMYILIECTBEHHO OJHOM
noysipu3auu (TOPU30HTAILHONW WIIM BEPTHUKAIBHON), B ONMIKHEH 30HE CO3/Af0T OIS
JIPYTUX TOJSpU3AIHi, IPUYEM UX YPOBHU COM3MEPHUMBI, @ UHOTIa ¥ MPEBBIIIAIOT YPOBHU
OCHOBHOU MOJISIPU3AIMH.

TeopeTnueckue HcciaeA0BaHUs MOKa3ald, YTO M3-3a CJIOKHOW 3aBUCHUMOCTH MOJIS OT
MapaMeTpoB HEBO3MOXHO TMOJYYHUTh MPOCThIE COOTHOLIEHHS JMOO YyHHBEpCalIbHbIE
KpuBble. [[s1 MpakTUYEeCKOro OCYIIECTBICHHUS 3JIEKTPOMATHUTHOIO MPOTHO3UPOBAHUS
HE0OXOUMO 3HAHHME pPEaIbHOTO TOBEIEHHUS Ka)JJOW COCTaBJISIONIEH Ha pa3iHYHBIX
pPacCcTOSIHUSAX W BBICOTAX HAOINIOJIEHUHM, OMHCAaTh KOTOPbIE MOXKHO TOJIBKO B paMKax
CTPOTUX PEUICHUM.

[Tone clOXHBIX aHTEHH OINpEAENseTCs MHTETPUPOBAHHEM I0JIEH COOTBETCTBYIOIIMX
AJIEMEHTAPHBIX ANEKTPUYECKUX BUOPATOPOB MO JIMHEHHBIM pazMepaM ATHX aHTeHH. [lpu
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3TOM pelaercs psj cnenuUIeckux 3a1ad TEOpUU aHTEHH, MMO3BOJISIONIUX 00jee TOUHO
paccuuThIBaTh ONMKHHE OIS (YUET B3aUMHOTO BIUSHUS 3JIEMEHTOB aHTEHH U PeabHbIX
pacnpeesIeHni TOKOB 10 U3JIy4aTessam).

Hixe OPpUBOAATCA OCHOBHBIC HCXOJHBIC q)OpMyJ'ILI, HCIOJIB3YCMBIC I OMPCACIICHUA
HAMMpsOKCHHOCTU MArHUTHOTO IO  JJICMCHTAPHBIX JJICKTPUYCCKUX BI/I6paTOpOB n
HCKOTOPBIX MEPCUNCIICHHBIX BBIIIC TUIIOB AHTCHH.

3.1. HAIPAXKEHHOCTD 1OJIA QJIEMEHTAPHbBIX
QJIEKTPUYECKUX BUBPATOPOB

OcHoOBy pa3pabOTaHHBIX METOJOB pacdyeTa MarHUTHBIX TOJiel BOJTW3HM aHTCHH KUJIO-,
IeKTO- U JI€KaMeTPOBOI'0 JWAIIa30HOB COCTABIIIIOT CTPOTHE PEIICHUS 3a7a4 U3ITy4YEeHHs
3JIeMEHTaX BUOPATOPOB, PACTIONOKEHHBIX HaJ MOJTYTPOBOISIICH MTOBEPXHOCTHIO.

KomMmimiekcHrie COCTABIAIOIIIMEC MArHuTHOI'O II0JIS1 HXB u HyB BCPTUKAJIBHOTI'O
AIIEMEHTAPHOTO AJIEKTPHYECKOTO BUOpATOPa, PACIONOXKEHHOTO B MWIMHIPUIECKOH
CHUCTEME KOOPJHWHAT BIOJIb OCH Z (0Ch Z TEepHeHAMKYJSpHA IMOBEPXHOCTH pasjeia U
To4Ka Z = () JISKUT HA TTOBEPXHOCTH pa3zielia), paCCUUTHIBAIOTCS 1O (opMyJiaM:

— ke, op . MR
H,(=——1 h s g —— Fy,
dn E,
il:':IF‘I

— b op : _
=- h, s —— s
H, e R Vo

Yepes Hx 1 Hy MOXHO mOmy4uTh cOCTaBISIOUY0 H@ HUIMHAPUYECKON CHCTEMBI
KOOPJMHAT:

Heo = Hycosj - Hxsinj.
B 3THX BBIpaKCHHUIX 0003HAYCHBI:
r = ill/w - KoMIUIeKCHasI aMIUTUTY 1A TUTIOJIbHOTO MOMEHTA;

I - Tok, BO3OYy X naromuit BUOparop;
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| - nnuna BuGpaTopa;

1 - MHMMas €IMHUIIA;
W - KpyroBasi 4acToTa;
k1 - 2p/l;

I, Rl, R2 - reOMCTPHUICCKUC MAPaMETPhI 3a/1a4H, BBIPAXKAIOIIUCCA (I)OpMYJ'IaMI/II

Ry=qx 4y 42 -h),

Ry =z 7'+ +h),

L2, .2
P=q2" +t¥°,

X, ¥, Z - KOOPJAMHATHI TOYKH, B KOTOPOM ONPEEIIIeTCS HAIPSKEHHOCTD TT0JIS;

h - BeIcOTa IO/IBECA BUOpAaTOpa;

hfs = iar - iDby + 2iDu"(d). i
s = Har - IDbrE2DW), i+ L yeing, sinb = oiR,,
k
31ech IPUHATH 0003HAUCHUSI: 1_ !
b =i(1 + —Jsin &,
1-~1
sind = 1-(z +W*RE,
B'1

A= R—EXP[ —iy iR — Ryl

2

Kommiekcusie cocrasnstomme nonst HxY, Hy', Hr' rOpH30OHTAIBLHOTO 31I€MEHTapHOTO
AJIEKTPUYECKOT0 BHOpaTopa, pacroyioKEHHOro B JEKapTOBOM CHUCTEME KOOpJMHAT B
mwiockoctd XOZ (och Z nepneHIuKyJIsipHa MOBEPXHOCTU paszzena, a miaockocte XOY
COBIIAJIAET C MMOBEPXHOCTHIO pa3/iena), paCCUUTHIBAIOTCS 10 (hopMyiam:
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E=_k1mp L Ieﬂx'R' .
4 R, U

. I i K,

H =L, s,
4n E,

B »THX BBIpaXeHUAX 0003HAUEHBI:
hxx = - (hrf + hr)Xcosj*sinj;
hyx = - hrfxsin?j + hixcos?;
yx rfXsin”j + hfrxcos<j;
hzx = - hsfxsinj, e

hef = ias + iDBs FQQ‘U‘lL((—iEdS'W,%@)'UVE&f& 20T (&),
ey = - fas + iDbs lam&cjzos@mjﬁgaﬁ PR,

hsf = - iar + iDby - 21DU (l/d)
a, =11+ Jein B, smB=nE,
Bxopmsmue B atH BblpanceMHapaMeTpm paCC‘-II/ITBIBaIOTCSI CIICAYIOIIMM 00pa3oM:

bo=if1+ R)sme, sinf’ =./1-(z + 1) */R2,

11

A= SLezpl-ie,®, ~R,)], 5= 1/ETB0R 71,

R2
Q=5 Akr(1-8%)], Q' =QUS, A= A5,

Bcenomoratensubie ¢ynkiuu 1(d) u U(d) Beipakarotcst yepe3 QyHKIHMIO OclableHus
y(z, 1) cnexyrommm oopazom:

I(d) =y(z, 1),
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t bE Enauec—nnaHaa T30 4 » poxymenTax: 9
8 (985) 760 - 61 - 43 reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

U(d) =1(i - 1/k1R1)y(z, 1)/R1.

I[J'Iﬂ BBIYHCIICHUA (I)yHKI_[I/II/I OCJ'I8.6J'ICHI/IH, B KOTOPYIO BXOAUT UHTCIPAJl BEPOATHOCTH
OT KOMIUICKCHOI'0O aprymeHTa, HCIOJIB3YIOTCA CXOAAUECa W aACUMITOTUYCCKUC

Pa3JI0KCHUA.

s S| <12

y(z, 1) = 1+ jfm5,e™ - 2./55, Z (28 i + 1l

Joist [S| 2 12 mpu

T /5 2 0

gz, 1) =1-.f5,/ Si(zv DS
|

pu

Trn o5 < 0

y(z 1) =1+ 2jynSpe™ - anfsi(zv “DRsY,

Yl

rae So = ik1R2d2/2(r/R2)2, S=So[l +(z+ h)/dRz]z.

3.2. HAIPAXKXEHHOCTD IOJIA
CJIABOHAIIPABJIEHHBIX AHTEHH,

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t bE Enauec—nnaHaa T30 4 » poxymenTax:
8 (985) 760 - 61 - 43 reklama.complexdoc.ru
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CO3JAIOIUX TTOJIA MPEUMYIIECTBEHHO
T'OPU3OHTAJILHOM MOJSIPUSAIIUU

K cnabonampaBieHHBIM  aHTEHHaM, CO3JAIOLIUM  TOJSI  MPEUMYIIECTBEHHO
TOPU30HTAIFHOM TOJSAPU3AINH, OTHOCITCS TOPU3OHTATbHBIE BHOPATOPHBIE AHTCHHBI
nexkametrpoBoro auanaszona: BI'JI, BI'ILL, YT'0, BI'ILL 2V, BI'IIIIT PA, AT3U.

HanpsbkeHHOCTh MarHUTHOro moisi (3¢p¢eKTUBHOE 3HaueHHe) B JI000H Touke
IIPOCTPAHCTBA BOKPYI pPAacCMAaTPUBAaEMBbIX aHTEHH, pAaclOJOXKEHHBIX HaJa 3€MHOMN
MOBEPXHOCTBIO C pPEAJbHBIMH AJIEKTPO(YU3NYECKUMHU TapamMeTpaMu, B JeKapTOBOM
CHCTEME KOOpAMHAT uMmeeT Tpu coctasisiomue Hx, Hy n Hz u onpenensercs xak

H- i f

Cocrapnsromme Hx, Hy w  Hz paccuuThiBalOTCA HMHTETPUPOBAHHMEM  IIOJIEH
r r
TOPU30HTAIBHBIX 3JIEMEHTAPHBIX JEKTPHUECKUX BUOPATOPOB HXF,Hy , 1 Hz mo miune
ied BUOPATOPHBIX aHTEHH € y4yeToM (DYHKIUHU pacIlipeieseHus TOKa.

Hns antenn B 2V u AT3U cocraBisitomyie MarHUTHOTO TOJISI OMPEAEIISIOTCS
CYMMHUPOBAHHEM COOTBETCTBYIOIIUX COCTABJISIIONIUX  JIMHEHHBIX ~CHUMMETPHYHBIX
BHOPaATOPOB.

Hns antenn BI'JIIIIT PA cocraBasitomue mosist onpeneisitoTcsi Kak OT OTAEJIbHOTO
JUHEHHOTO CHUMMETPUYHOro BHOpaTopa c ydeToMm peduiekropa. JlaHHOE ympoleHue
ompaBiabiBaeT cebs, TaK Kak JaeT Malyl IIOTPEIIHOCTh pPe3yibTaToB. BrusHue
pedaekTopa yYHTHIBA€TCS BBEACHHEM pacdeTa IOoJIsI OT 3€pPKAIBbHBIX H300pakKeHHI
M3ITyYaronuX 3JIEMEHTOB.

3.3. HAIPAXKEHHOCTD 1OJIA
CJIABOHAIIPABJIEHHBIX AHTEHH,
CO3JAIOHIMX TOJIA TPEUMYHIECTBEHHO
BEPTUKAJIBHOM NOJIAPU3ALIUN

K CHaGOHaHpaBHCHHBIM AaHTCHHaM, CO3aar0mM IIOJIA MNpEUMYyIICCTBCHHO
BepTHKaHBHOﬁ noJipu3altiu, OTHOCATCS aHTCHHBI B BUAC BEPTUKAJIbHBIX CUMMCTPHUYHBIX
1 HCCUMMCETPHUYHBIX BI/I6paTOpOB B JCKaAaMCTPOBOM OHAIIA30HC U OAWMHOYHBLIC AHTCHHBI-

mautel (AMHII, AMBII, AMIIII, APPT u Tak pnanee) B KWIO- U T€KTOMETPOBOM
Avana3oHax.

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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HanpsbkeHHOCTh MarHUTHOro moisi (3¢p¢eKTUBHOE 3HaueHHe) B JI000H Touke
IPOCTPAHCTBA BOKPYI JIMHEHMHOTO BEPTUKAIBHOTO BHOpaTropa, pPacHoJOXKEHHOTO
Ha/I36MHOM TOBEPXHOCTHIO C PpEAIbHBIMU AJIEKTPO(PU3NYECKUMHU MapaMeTpamMH, B
WINHAPUYECKON CUCTeMe KOOpIUHAT UMEET OJIHY cocTaBistonyto Hj.

CocraBmsromass  Hj  paccunTbiBaeTcss HMHTETPUPOBAHMEM OIS  BEPTHKAIBHBIX
3NIEMEHTAPHBIX YIEKTPUUECKUX BHOpaTopos Hj° 10 [IMHE aHTEHHBI C yueToM (yHKIHH
pacnpeeseHus ToKa.

3.4. HAIPAXKEHHOCTD 1OJIA
MHOI'OBUBPATOPHBIX AHTEHH
JAEKAMETPOBOI'O JUAITA30OHA

MHoroBubpaTopHble aHTEHHBI B JIEKAMETPOBOM JHAala30HE MPEJCTaBICHBI TpeMms
ocHoBHbiMH Tumamu cuH(paszueix anteHdH CI'J] PA, CI'Jl PH u CI'l PA/l, a Takxe
noronepuoanyeckumu anrenHamu JIITH, JITTH2, JITIB u apyrumu.

Antenna CI'/] PA umeer anepuoauueckuii peaekTop, KOTOPbIH BBINOIHSIETCS B BUJIE
TOPU3OHTAIBHON CceTKu TpoBOoJoB. Pednekropsr antenn CI'JI PH u CI'[ PAJ]
BBITIOJIHSIFOTCS. B BUJIE TIOJIOTHA, MAEHTUYHOTO MOJ0THY aHTeHHBI. B antenne CI'Jl PH
pednexkrop HacTpamBaeMblii maccuBHBIA, a B anTeHHe CI'J[ PAJl - axTuBHBIN.
Cundaznpie anteHHsl CIJIII BBIMOTHSAIOTCS Ha IUIOCKOCTHBIX BHOpaTopax. Pacuer
ANEKTPUUECKUX TOJICH ISl BCEX TUIOB CHH(A3HBIX aHTCHH MPOBOJUTCS MO OJHOU M TOM
K€ METOJIUKE.

HanpspkenHocTh  MarHUTHOrO 1mojist (9d@exTUBHOE 3HaYeHHE) B JIIOOOM TOYKe
MIPOCTPAHCTBA BOKPYT MHOTOBHOPATOPHBIX AHTEHH, PACIOJIOKEHHBIX HaJ 3€MHOMN
MOBEPXHOCTBIO C pEaJbHBIMU AIIEKTPOPU3NYECKUMH IapaMeTpaMu, B JI€KapTOBOM
CHCTEME KOOpAMHAT UMeeT Tpu cocrasisionme Hx, Hy, Hz n onpenensercs kak

H= B+ 4

Cocrasmsromue Hx, Hy m H; onpenensiorcs cyMMHpPOBaHHEM COOTBETCTBYIOLIMX
OTACNBHBIX  JIMHEHHBIX  CHUMMETPUYHBIX  BHOPAaTOpOB, H3  KOTOPBIX  COCTOUT
MHOTOBHOpATOpHAst aHTEHHA.

Tak, Hanpumep, 1715 cuH(pa3HOW AHTEHHBI COCTABJIAIONINE UMEIOT BHI:

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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Ni.H IiH
He= D> Hq+ > B
Tl

i=1

M-H M-H
H:«* B ZH:«‘i * ZHP

iml iml

M-H M-H
H, = > Hy+ > H,

iml iml

rae Hxi, Hyi, Hzi - cocraBnsronye s1eKTpHYECKOro mojs JMHEHHBIX CUMMETPHYHBIX
BUOpPATOPOB MOJIOTHA AHTEHHBHI, HxiP, HyiP u HziP - cocrasmsromme 3JIEKTPUYECKOIO
MOJIsl JIMHEWHBIX CHUMMETPUYHBIX BHOpaTopoB peduexktopoB PH wmm PAJl (mns
peduexkropa PA - 3epkaibHBIX OTOOpakeHHMil BUOpaTopoB aHTEeHHB), M u N -
KOJINYECTBO dTakei BHOPATOPOB U BUOPATOPOB B 3Take CUH(A3HON aHTEHHBHI.

CocraBisirompe ANEKTPHUECKOTO TIONsT JIMHEHHBIX CHMMETPUYHBIX BHOPAaTOpPOB
OTIPENIENIAIOTCSL 1I0 METOAMKE, NMpHBEIeHHON B pasaene 2. Ilpum 3ToM B pacuerax s
OTACIIBbHBIX BI/I6paTOpOB, BXOOAIIUX B MHOFOBHGpaTOpHBIC AHTCHHBbI, HN3MCHAIOTCA
TOJIBKO HX KOOPAHWHATBI OTHOCHUTCIIBHO BBI6paHHOfI TOYKH Ha6JHOI[€HI/I$I. Tox B
OTACIIBbHBIX BI/I6paT0an AHTCHHBI OMMPEACIIACTCA OJHUM U3 U3BCCTHBIX METOJOB aHAIn3a
pelIeToOK W3Nydarenei - meroaoM HaBeneHHBIX JJIC mubo MeToJoM WHTETrpabHBIX
ypaBHeHHA. PexxuMbl pab0oThl MHOTOBHOPATOPHBIX aHTEHH B pacyeTax 00ecreunBalOTCs
COOTBETCTBYIONIEH (ha3upOBKOI TOKOB BHOPATOPOB WIIH TPYTIIT BUOPATOPOB.

3.5. HAIPAXKEHHOCTD IOJIAA POMBUYECKHUX
AHTEHH

Jns neneit paguocBsI3u M paIMOBEIIaHUs IPUMEHSIOTCS oJuHOYHbIe Pl 1 nBoiiHBIE
pomoOuueckue anTeHHbI PTJ1.

Hamnpspbkennocts mMarHuTHoro modisi (3¢@GeKTUBHOE 3HaueHWEe) B JHO0OW TOYKe
MPOCTPAHCTBA BOKPYT POMOHMYECKOW aHTEHHBI, PACMOJOXKCHHOW Haa 3eMHOMN

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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MMOBCPXHOCTBIO € PCaJIbHBIMU SHGKTpO(I)I/BI/I‘{eCKI/IMI/I napameTpamMn B HeKapTOBOﬁ
CUCTCMC KOOPAWHAT UMCCT TPHU COCTABJIAIONINUC Hx, Hy nHzu ONpPCACIISICTCA KaK

B i f o B

COCT&BJ’IHIOH_[I/IC Hx, Hy n Hy OonpeaACIAIOTCA CYMMUPOBAHUCM COOTBCTCTBYIOIIUX
COCTaBAAIOIINX OJWMHOYHBIX pOM6I/I‘leCKI/IX AHTCHH, BXOIAIINX B AHTCHHY PT’ Z[Z

HX = prl + prz, Hy = Hyp1 + Hyp2, HZ = Hzpl + Hzp2

CocTaBisomMe MarHUTHOTO TIOJISI OJWHOYHOM poMOMYecKkod aHTeHHbl PI°
OTIPENIEIAIOTCS CYMMHPOBAHHUEM IIOJICH €€ OTICNBbHBIX JJIEMEHTOB - YETBHIPEX CTOPOH
pomba, MpeACTaBIAIONUX CO00H MPoBOa, 00TEKaeMble OETyIIe BOJIHON TOKa:

II III

Hy = (Hx' + He"+ B+ 5 V)cosb + (Hy! + Hy !+ Hy!! + iy !V)sinb,

II II

Hy = (-Hx! + He" + B + 1, V)sinb + (Hy! + By + By + 1y TV)cosb,

Hy= (HZI + HZH + HZHI + HZIV),
I II I IV
rne H,H ", H ", H " - cooTBeTCTBYIOIIME COCTABIISIOIIME TOJISI CTOPOH poMOa,
b=7p/2 - ® (D - mosoBUHA TYNOTO yria pomMoOa).

MarauTHoe TII0JIE mpoBoaa, 00TeKaeMoro 661"}711_[6171 BOJIHOM TOKa, OIIPCACIIACTCIA
HUHTCTPHUPOBAHUCM noJyei TOPU3OHTAJIbHBIX 3JIECMCHTAPHBIX JJICKTPUUYCCKUX BI/I6paT0p0B
IO AJIMHE IIpOBOAA C YyUCTOM (I)YHKI_II/II/I PacCpeaciICHuA TOKA.

3.6. HAIIPAA)KEHHOCTD 11OJIA
MHOI'OBUBPATOPHbBIX AHTEHHbBIX CUCTEM
KNJIO- U TEKTOMETPOBOI'O JUAITA3OHOB

K MHOTOBHOpaTopHBIM aHTEHHaM KHJIO- M T€KTOMETPOBBIX IUAIa30HOB OTHOCSTCS
CHUCTEMBI U3 JBYX aHTEHH-MadT, aHTeHHble cuctemsl CB (2 + 2), CB (4 + 4) u apyrue.
OcCHOBOH ISl TOCTPOEHUS 3TUX CUCTEM SIBJISIOTCS aHTEHHBI-MAUThl C HUOKHUM, BEPXHUM
WIA UIYHTOBBIM HMHUTAHUEM, MPEICTABISAIONINE COOOW BEPTHUKAIbHBIE HECHMMETPUYHBIC
BUOPATOPHI.

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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HanpsbkeHHOCTh MarHUTHOro moisi (3¢p¢eKTUBHOE 3HaueHHe) B JI000H Touke
IIPOCTPAHCTBA BOKPYI MHOTOBHOpPATOPHOH aHTEHHOW CHUCTEMBbI, PACIOJIOXKEHHOW HaJ
36MHONW TOBEPXHOCTBIO C pEAIbHBIMU DJICKTPOPHU3UUECKUMH IapaMeTpaMu, B
WINHAPUYECKON CUCTeMe KOOpIUHAT UMEET OJIHY cocTaBistonyto Hj.

COCTaBJ]ﬂIOIJ_Iaﬂ HJ OIPECACIIACTCA CYMMHUPOBAHUEM COOTBCTCTBYHOIIINUX
COCTaBJISIOIINX OT Ka)KOgoi MauThbl, U3 KOTOPBIX COCTOAT aHTCHHBIC CUCTCMBI:

H
He = ZH'E?'i,
i=l

rae Hji - cocTaBmsirommme MarHuTHOTO TIOJISI OT KaXKJI0W MadThI,
N - KOIUYECTBO aHTEHH-MAUT B CUCTEME.

Hj onpezensrores Mo MeToAUKe, NPUBEIEHHON B pasaene 1. Ilpu 5Tom B pacuerax ajis
OTZICTLHBIX BHUOPATOPOB, BXOMISIIMX B CHCTEMY, M3MEHSIOTCS TOJIBKO MX KOOPIAHMHATHI
OTHOCHUTEIHLHO BRIOPAHHOUN TOYKH HAOIIOICHUSI.

Pexum paboThl MHOTOBHOpATOPHBIX AHTEHHBIX CHUCTEM, a MMEHHO, MEPEKIIOueHue
HaINpaBlIEHUH MaKCUMaJIbHOTO W3IyueHHUsl, 0OECIeUNBAIOTCS BBIJCIIEHUEM aKTUBHBIX U
MACCUBHBIX BHOPATOPOB, a Takke HeoOXxoaumoil (a3upOBKOW MUTaHHS MPHU pacyeTax
pacnpe/esieHnii TOKOB M0 OTAENbHBIM BHOpaTopam.

PacnpeﬂeneHHe TOKOB IIO O3JICMCHTaAM QaHTCHH OIPCACIIACTCA 100 H3BECTHLIMU
MCTOJaMM aHaJIku3a MHOFOBI/I6paTOpHI>IX CHCTEM, h19%(s10) 3a4aCTCAd TAaKHM KaK Ha
COOTBCTCTBYIOIIIUX OJUWHOYHBIX MaAdTax, H3 KOTOPBIX COCTOUT MHOFOBHGp&TOpH&H
AdHTCHHaA.

3.7. HAIPAKEHHOCTD HOJIA I'- U T-OBPA3HbBIX
AHTEHH

I- um T-oOpa3Hble AaHTEHHBI COCTOAT W3 BEPTUKAIBHOM M TOPU3OHTAIHHOMN
M3JIy4aroluX 4acTeu.

HanpsbkeHHOCTh MarHUTHOTO ToNs  (3QQEeKTHBHOE 3HA4YeHHE) B JHO00H TOUKE
MIPOCTPAHCTBAa BOKPYT 3THUX AHTEHH, PACIOJIOKEHHBIX HaJl 3€MHOW IOBEPXHOCTBIO C
peambHBIMU  AIIEKTPOPU3NIECKUMHU TapaMeTpaMH, B JEKAPTOBOM CHCTEME KOOpPIMHAT
umeet Tpu cocrasisiomme Hx, Hy, Hz n onpenensercs kak
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B i f o B

Cocrapnaromme Hx, Hy, m Hz ompenensrorcs CyMMUPOBaHHUEM COCTaBJISIOLIMX
ropusonTanbHol (Hxr, Hyr, Hzr) u BepTukanbnoii (Hjp) usmydarommx yacrei B BUIE:

HX = er + HjBSina,
Hy = Hyr + Hjpcosa,
Hz = Hzr,

rac a - yrojll Mexay COCTaBJ’IHIOH.[efI H_]B u OHHOﬁ N3 TOPU30HTAJIBHBIX COCTABIAOIIUX
er niin Hyr.

COCT&BJ’IHIOH_[I/IC MAarguTHOTI'O IIOJIA FOpI/ISOHTaHBHOﬁ u BepTHKaﬂLHOﬁ H3JTydaromux
yacTel aHTeHH ONpCACIIAOTCA 110 MCETOAUKAM, IIPHUBCACHHBIM B pa3Jciiax l n 2
COOTBCTCTBCHHO.

PacnpeﬂeneHHe TOKa Ha BepTHKaHBHOﬁ yactu [- u T-O6p8.3HBIX AHTCHH COBIIaJacT C
pacpeaciiCHUEM Ha BCPTHKAJIBHBIX CHMMCTPUYHBIX BI/I6paTOan HWKHCTO IIMTAHHA C
€MKOCTHOM Harpy31<0171. P ACIIpCACIICHUC TOKa Ha FOpI/ISOHTaHBHOﬁ qaCTu aHaAJIOT'M4YHO
pacipeaciiCHUIO Ha JIMHEHMHOM CUMMCTPHUYIHOM BH6paTope C CI/IH(baBHBIM IIMTaHUCM
IJICY.

4. KOHTPOJIbBHBIE BAPUAHTDI
PACYETA

Jlis TpoBepKU TMpaBUIBHOCTH (PYHKIIMOHUPOBAHUS AJTOPUTMOB M IMPOrPAMMHOIO
o0ecrnieuyeHns, MOCTPOCHHBIX HAa OCHOBE HACTOSIIMX METOAMYECKUX YKa3aHUU, HUKE
IIPUBEIEHBI PE3yJIbTAaThl PACYETOB MO KOHTPOJIbHBIM BapuaHTaMm Bxojsaumx B CAIIP D0
THIIOB aHTEHH.

Peanuzanuu alropuTMOB MOTYT UMETh HEKOTOPbIE HENPUHLIUITUAIbHBIE OTIUYUS. DTO
OTHOCHTCSI, HampuMep, K TOYHOCTM YHUCJIEHHOTO HHTEIPUPOBAHHUS, BBIOOPY METOJIOB
pelIeHUsT CHUCTEM YPAaBHEHUNW W METOJOB OIPEIECICHUS CONPOTUBICHUN H3IIy4eHUS,
YTOUHEHHUIO paclpeieNeHuil TOKoB M Tak jganee. CienyeT MMETh BBUIY, YTO TaKHe
OTJINYUS MOTYT NPUBECTH K HECOBIAJECHUIO PACUYETOB IO KOHTPOJBHBIM BapuaHTaM Ha

10...20 %.

PaapaboTka v akcnepTtuaa PasmelleHne pexnams

t bEY Buanec-nnaqos, TIO 4 & pokymenTax: 16

8 (985) 760 - 61 - 43 reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

AHTEHHEBI pacmnoiararoTcsa 0o B HeKapTOBOﬁ, 0o B HHHHHHqueCKOﬁ CUCTEMAX
KOOpAUHAT. Ocu Z o06eux cucrem NEPpNCHAUKYJISIPHBI TIOBECPXHOCTHU pa3aciia.

JIns aHTEHH, paclOJIOKEHHBIX B JEKapTOBOM CHUCTEME KOOPAMHAT, B KOHTPOJIBHBIX
BapHaHTaX pacueToOB NMPUBOAATCA MOAYIH BCEX cocTaBisomux nois Ex, Ey, Ez, Hx, Hy,
Hz, a Takke cymMmapHast COCTaBIISIONIAs HAIPSIKEHHOCTH JIEKTPUUECKOTO MOJIA

2 2
E=JE.f +Eyf 4 -
7 n MOIYJb COCTaBJIAIOIICH E_] , KOTOPbIN OIIpCacCIIACT
XapaKTCPUCTUKY HAIIPAaBJICHHOCTH AHTCHH, HW3JIy4YalollMX B AAJIbHIOKO 30HY II0JIA
FOpHSOHT&J’IBHOﬁ MoJsIpu3anuu.

I[J'If[ AHTCHH, PACIIOJIOKCHHBIX B HHHHHHqueCKOﬁ CUCTCMC KOOpPpAMWHAT, IPUBOIATCA

Moaynu Bcex cocraBiastommx mons Er, Ez, Hj u cymmapnas cocraBnstomas
HANPSDKEHHOCTH AJIEKTPUYECKOTO OIS BUA

E = |Erf +[Eof

OpI/IeHTaHI/If{ AHTCHH ONpCACIACTCA YCTAaHOBOYHBIM aA3MMYTOM - HaIIpaBJICHUEM, OT
KOTOPOIr'o OTCUUTBIBACTCA aSHMYTaﬂbHBIﬁ yroj.

PacuerHble naHHBIE ISl KaXK/10M aHTEHHBI NMPUBEICHBI IO BCEM COCTABIIAIOIIMM Ha
paccrosinuu 100 M (1t cuctemsl u3 2-x aHteHH-maut, CB (2 + 2), CB (4 + 4), JIIIH u
JIITH2 - 300 M) u BbIcOTE 2 M HaJ 3€MHOI MOBEPXHOCTHbIO B HampamieHuu 10° ot
YCTAaHOBOYHOT'O a3UMYTa aHTEHH JjIs Cyxoil mouBkI (e = 3, s = 0,001 Cm/m).

AnTtenHa BI'Jl 6/10

Bubparop pacrmonoxeH B JIeKapTOBOM CHUCTEME KOOpAWHAT B TUIOCKOCTH XOZ
napajuieapHO OcH X. YCTaHOBOYHBIM a3MMYT - HaIlpaBJI€HUE, NEPHEHANKYISIPHOE OCH
BUOpaTopa, TO €CTh OCh Y.

Hcxomnrpie maHHabIe:

- JUIMHA T1eya Bubpartopa - 6 M,

- BeIcoTa moaBeca - 10 M,

- U3JTy4aemMasi MOIHOCTh - 10 kBT,
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- JUTAHA BOJHEI - 12 M.

Pacuyernsie 3HayeHus noss B B/M:

- cocraBisaomias Ex, B/m

- cocrapisiromas By, B/m

- cocraBisaomias Ez, B/m

- coctaBisomas Hx, MA/m

- cocraistromas Hy, MA/m

- coctaBisomas Hz, MA/m

- cocraisiromas Ej, B/m

- CYMMapHas COCTaBJIAOIIAs, B/m

1,608;
0,303;
0,034;
0,640;
3,564;
4,358;
1,637,

1,637.

Antenna YI'Jl 6/10

Bubparop pacroniokeH B IUIOCKOCTH, MapamienbHoi miaockoctd XOY nexkapToBoi
CUCTEMBI KOOPIWHAT. YCTAaHOBOYHBIN a3UMYT - OHMCCEKTpHCa MPSMOTO yria, KOTopas
rapasienabHa Ocu Y.

HcxoaHbie JaHHEIE:

- JUIMHa 11eya BuOparopa - 6 M,

- BeIcOTa moaBeca - 10 M,

- U31y4yaemMas MOIHocTh - 10 kBT,

- JUIMHA BOJHLI - 12 M.

Pacuyernsie 3HayeHus noys B B/Mm:

- cocraBisaomias Ex, B/m

- cocrapisiromas By, B/m

- cocraBisaomias Ez, B/m

- coctaBisomas Hx, MA/m

¢ b2Y

PaapaboTka v akcnepTtuaa
Buanec-nnaHos, T30
8 (985) 760 - 61 - 43

0,366,
0,099;
0,139;

0,379;

PasmeweHue peknami

4 e gokymenTax:
reklama.complexdoc.ru

18



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

- cocraisiromias Hy, MA/m

- coctaBisomas Hz, MA/m

- cocraisiromas Ej, B/m

- CYMMapHas COCTaBJIAOIIAs, B/m

0,773;
0,987;
0,371;

0,403.

Antenna PI'/T 65/4.0 1,0 (22)

AnTeHna paciiojio’k€Ha B ,Z[CK&pTOBOfI CUCTCMC KOOpAWHAT BHAOJIb OCH X, och Z
MpoOXOAUT YCPEC3 LICHTP aHTCHHHBI. Y CcTaHOBOYHBIH A3UMYT - IpOAO0JIbHAsA OChb AHTCHHBI, TO

€CTbh 0Ch X.

HcxoaHbie JaHHEIE:

- CTpPOMUTEINbHAS AJIMHA BOJIHBI - 22 M,

- OTHOCHUTCJ/IbHAA BBICOTA ITOJBECA - 1,

- OTHOCUTCJIbHAA JJIMHA CTOPOHBI pOM6El - 4,

- IOJIOBMHA TYIOIO yria pomoa - 65°,

- koa(unmenT Oeryieit BOIHHI - 1,

- u3;yyaemas MoutHocts - 100 kBT,

- JUTMHA BOJHEI 25 M. PacuerHble 3HaueHus 10J1g B B/M:

- cocraBisaomias Ex, B/m

- cocraisiromas By, B/m

- cocraBsaomias Ez, B/m

- coctaBisomas Hx, MA/m

- cocrapisiromas Hy, MA/m

- coctaBisomas Hz, MA/m

- cocraistromas Ej, B/m

- CYMMapHas COCTaBJIAOIIAs, B/m

¢ b2Y

PaapaboTka v akcnepTtuaa
Buanec-nnaHos, T30
8 (985) 760 - 61 - 43

6,786;
10,201;
12,326;
59,948;
30,327,
40,597;
10,661,

17,380.

PasmeweHue peknami

4 e gokymenTax:
reklama.complexdoc.ru
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Antenna CI'/l 2/4 PH (16)

AKTUBHOE TOJIOTHO AaHTEHHBI JIEKUT B IJIOCKOCTH XOZ neKapTOBOM CHCTEMBI
KOOPJMHAT CUMMETPUYHO OCH Z. YCTaHOBOYHBIM a3UMyT - HamlpaBlICHHE,
MEePHEHANKYIISIPHOE MOJIOTHY AaHTEHHBI, TO €CTh OCh Y.

Hcxonnble naHnHbIe:

- CTpOMTEINbHAS AJIMHA BOJIHBI - 16 M,

- OTHOCHTEINbHAs JAJIMHA Tuieya Bubpatopa - 0,41,

- OTHOCHUTEJIBHOE PACCTOSIHUE MEXIY CEKLMIMMU - 1,

- OTHOCHUTENBHOE paccTosiHue 10 peduiekropa - 0,265,

- OTHOCHUTEJIBHOE PACCTOSIHUE MEX Y dTaxkamH - 0,5,

- OTHOCHUTEJbHAs BbICOTa MojABeca 1-ro staxa - 1,

- KOJTMYECTBO 3Taxeil BHOPaToOpoB - 2,

- KOJTMYECTBO TJIeY CHMMETPHYHBIX BUOPATOPOB B dTaXKE - 4,

- u3;yvyaemMas MoutHocts - 100 kBT,

- IJIMHA BOIHEI - 20 M,

- (haza muranus peduexropa - 150°.

Pacuyernsie 3HayeHus noss B B/M:

- cocTapismomas Ex 22,279
- cocrapisaomas By 3,765
- coctapisitomas Ez 1,221
- coctaBsomas Hx, MA/m 9,420
- coctasisomas Hy, MA/M 74,113
- coctaBisomas Hz, MA/m 59,699
- coctasisomas Ej, B/m 22,590
b ranecrmaron 130 | 4 nopramm 20
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- cyMMapHas cocTaBisitonas, B/m 22,628.
Antenna CI'/] 2/4 PA (16)

Pa3mMerienne aHTEHHbl W YCTaHOBOYHBIM a3uMyT aHaynoruunbl aHTeHHe CILJI 2/4
PH(16).

HcxonHble faHHBIE:

- CTPOUTENbHAsSL UIMHA BOJIHBI - 16 M,

- OTHOCHTEINbHAs JAJIMHA Tuieya Bubpatopa - 0,41,

- OTHOCUTENIBHOE PACCTOSIHUE MEXKY CEKIUAMM - 1,
- OTHOCHUTEJIBHOE paccTosiHue 10 peduiekropa - 0,265,
- OTHOCUTEJIBHOE PAaCCTOSIHUE MEX Ay 3Taxkami - 0,5,
- OTHOCHUTENbHAs BbICOTA NIOJBEca 1-ro aTaxa - 1,

- KOJIMYECTBO 3Takel BUOPATOpPOB - 2,

- KOJIMYECTBO IJIeY CUMMETPUYHBIX BUOPATOPOB - 4,
- u3;y4yaemas MoutHocts - 100 kBT,

- JUIMHA BOJHEI - 20 M.

Pacuyernsie 3HayeHus nois B B/Mm:

- cocraBisaomias Ex, B/m 15,920;
- coctasisomas Ey, B/m 2,649;
- cocraBsaomias Ez, B/m 0,845;
- coctaBisomas Hx, MA/m 6,661;
- coctasisomas Hy, MA/M 52,965;
- coctaBisomas Hz, MA/m 42,657,
- coctasisomas Ej, B/m 16,135;
- cyMMapHas cocTaBisitomas, B/m 16,161.

PaapaboTka v akcnepTtuaa PasmelleHne pexnams

t bEY Buanec-nnaqos, TIO 4 & pokymenTax: 21
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IIpoBoa, o0Texkaemblii Oerymeil BOJHOH TOKa

IIpoBoxg pacnonoxkeH B MmiIockocTh XOZ 1eKapTOBOM CHUCTEMBI KOOPAMHAT
NapajuleIbHO OcU X, TOYKA MUTAHUS JIEKUT HAa OCH Z. YCTaHOBOYHBIN a3UMYT - OChb
MpoOBOJA, T.€. OCh X.

HcxonHble faHHBIE:

- JUIMHA mposoza - 50 m,

- BeIcOTa mojaBeca - 10 M,

- KO3 puuueHT Oerymeit BoiHsl - 0,8,

- (haza maparoniei BOJIHBI - 0 M,

- (haza oTpaskeHHOM BOJHBHI - 0 M,

u3lyqaemasi MOIHOCTS - 10 kBT,

- JUIMHA BOJHLI - 10 M.

Pacuyernsie 3HayeHus noss B B/M:

- cocrapisromas Ex 1,537,
- cocraisiomas By 7,266;
- cocTapsomasn Ez 2,091;
- coctaBisomias Hx, MA/m 11,845;
- coctasisomas Hy, MA/M 8,625;
- coctaBisomas Hz, MA/m 19,298,;
- coctasisomas Ej, B/m 7,342;

- cyMMapHas cocTaBisitonas, B/m 7,716.

Antenna PI' 65/4 1 (22)

AHTEHHa pacHojOXeHa B JIEKapTOBOW CHCTEME KOOpJHMHAT, OoJbllas JWaroHalb
poMba mapajuienabHa ocH X, TOYKA MUTAHUS aHTEHHBI JIEKUT HAa OcH Z. YCTaHOBOUYHBIN
a3uMYyT - OOJIbIIas TMaroHaigb pomoa, T.e. och X.

PaapaboTka v akcnepTtuaa PasmelleHne pexnams

t b E Y Buanec-nnaqos, TIO 4 & pokymenTax: 22
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Hcxonnble naHHbIe:

- CTpPOMUTEINbHAS AJIMHA BOJIHBI - 22 M,

- OTHOCHUTEJIbHAs BbICOTA MojABeca - 1,

- OTHOCHUTENIbHAS YTMHA CTOPOHBI poMba - 4,
- TOJIOBMHA TYIOrO yria pomoa - 65°,

- koa(unmenT Oeryieit BOIHHI - 1,

- u3;y4yaemas MoutHocts - 100 kBT,

- JUIMHA BOJHEI - 25 M.

Pacuyernsie 3HayeHus noss B B/M:

- cocTapJsitomas Ex 4,201;

- cocrasisomas Ey 20,423;
- cocTapisomasn Ez 13,552;
- coctaBsomas Hx, MA/m 50,931;
- coctasisomas Hy, MA/M 34,818,;
- coctaBisomas Hz, MA/m 38,671,
- coctasisomas Ej, B/m 19,722;

- CyMMapHas cocTasisitolias, B/m 24,868.

HakJ/IOHHBIH HeCHMMETPUYHBbIA BUOPATOP

Bubpatop pacnonoxxen B miaockocth YOZ 1ekapTOBOM CHCTEMBl KOOpPIMHAT,
HAaKJIOHEH B CTOPOHY ITOJIOXKUTEJIBHOIO HAIIPABICHUSA OCHU Y, TOUKA IUTAHUSA JIEKUT HA
ocH Z. YCTaHOBOYHBIN a3UMYT - OCh Y.

Hcxonnble faHHBIE:
- JUIMHa 11eya BuOparopa - 6 M,

- BBICOTA pacCIIOJIOKCHUS TOYKH MUTAHUSA - 10 M,

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t b Buanec-nnaqos, TIO 4 » poxymenTax: 23
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- U31y4yaemMas MOIIHocTh - 10 kBT,
- IJTWHA BOJHEI - 12 M,
- YToJl HaKJIOHa BUOpATOpa K TOpU30HTY - 60°.

Pacuyernsie 3HayeHus noss B B/M:

- cocTapismomas Ex 0,025;
- cocrasisomas Ey 0,351;
- cocTapsomasn Ez 0,867;
- coctaBisomas Hx, MA/m 3,957,
- coctasisomas Hy, MA/M 0,445;
- coctaBisomas Hz, MA/m 0,103;
- coctasisomas Ej, B/m 0,039;

- CyMMapHas cocTaBisitonias, B/m 0,935.

HaxkJ/ioHHBIN CMMMeTPUYHBIH BUOpPAaTOp

PasMerienne aHTEHHbl M YCTAHOBOYHBIA a3UMYT aHAJOTHYHBI
CUMMETPUYHOMY BUOpaATOPY.

VcxonHble naHHBIE:

- JUIMHa 11eya BuOparopa - 6 M,

- BBICOTA PACIIOJIOKEHUS TOUKU mUTaHus - 10 M,
- U31y4yaemMas MOIHocTh - 10 kBT,

- JUJTWHA BOJHEI - 12 M,

- YToJl HaKJIOHa BUOpATOpa K TOpU30HTY - 60°.

Pacuyernsie 3HayeHus noys B B/Mm:

- cocTapismomas Ex 0,137;
- cocraBisomas Ey 0,992;
PaapaboTka v akcnepTtuaa PasmelleHne pexnams

t bEY Bvanec-nnaqos, T30 4 B poxymenTax:
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- cocrapisomas Ez 2,585;
- coctaBisomas Hx, MA/m 7,547,
- coctasisomas Hy, MA/M 1,050;
- coctaBisomas Hz, MA/m 0,353;
- coctasisomas Ej, B/m 0,133;

- CyMMapHas cocTaisitonias, B/m 2,772.

BeprukajabHblii HeCHMMETPHYHBIN BUOpaTOp
Bubpatop pacnosioxxeH B IHIMHIPUIECKON CHUCTEME KOOPAUHAT BJIOJIb OCH Z.
HcxonHble faHHBIE:
- JUTMHA TIIeya Bubpartopa - 6 M,
- BBICOTA PACTOJI0KEHHS TOUKHU NMUTAHUS - 10 M,
- U31y4yaemMas MOIHocTh - 10 kBT,
- JUIMHA BOJHLI - 12 M.

Pacuyernsie 3HayeHus noss B B/M:

- cocraBisomias Ez, B/m 3,129;
- coctaBisomas Er, B/m 1,169;
- coctasisomas Hj, MA/M 8,841;

- cyMMapHas cocTaBisitomas, B/m 3,341.

BepTukaJbHbIi CHMMETPHYHBIH BUOpaTOp
Bubpatop pacnonoxxeH B IHIMHIPUIECKON CHUCTEME KOOPAUHAT BJIOJIb OCH Z.
HcxonHble naHHble:
- JUIMHa 11eya BuOparopa - 6 M,

- BBICOTA paCIIOJIOKCHUS TOYKH MUTAHUSA - 10 M,

Buanec-nnaqos, T30 4 & pokymenTax:

‘ ! b PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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- U31y4yaemMas MOIIHocTh - 10 kBT,
- ITTUHA BOJIHBI - 12 M.

Pacuyernsie 3HayeHus noys B B/M:

- cocraBsaomias Ez, B/m 3,687,
- coctaBisomias Er, B/m 1,329;
- coctasisomas Hj, MA/M 10,540;
- cyMMapHas cocTaBisitomas, B/m 3,919.

H3oTponHblil H31y4yarTeiab
Hcxonnble JaHHBIC:
- BeIcOTa moaBeca - 10 M,
- U31y4yaemMas MOIHocTh - 10 kBT,
- JUIMHA BOJHLI - 12 M.
PacuerHbic 3HAUCHMS OIS
- AJIeKTpUYEecKoe moie, B/m 7,363;
- MAarHUTHOE TT0JIC, MA/M 0,020.
AHTEHHA-MAauUTa HHKHET0 MUTaHHSI
Bubparop pacnosnoxkeH B HUIUHAPUIECKON CUCTEME KOOPAUHAT BAOJIb OCH Z.
Hcxonnble JaHHBIC:
- IrHa BOIHEI - 400 M,
- BeIcoTa MauThl - 100 M,
- M3J1y4aeMasi MOIHOCTb - 100 kBT.

Pacuyernsie 3HayeHus noss B B/M:

- cocraBisomias Ez, B/m 17,402;
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t b Buanec-nnaqos, TIO 4 » poxymenTax:
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- coctaBisomas Er, B/m 5,519;
- coctasisromas Hj, MA/M 79,069;
- CyMMapHas cocTaisitolias, B/m 18,257.

AHTEHHA-Ma4Ta BepXHero NUTaHus
Bubpatop pacnosoxxeH B IHIMHIPUIECKON CHUCTEME KOOPAUHAT BJIOJIb OCH Z.
HcxonHble aHHBIE:
- IIrHa BOIHEI - 400 M,
- BeIcoTa MauThl - 100 M,
- u3;yvyaemas MoutHocts - 100 kBT,
- paAnyC €EMKOCTHOM Harpys3ku - 15 m,
- BOJJHOBOE COIIPOTUBIIEHUE aHTEHHBI - 100 OM.

Pacuyernsie 3HayeHus noys B B/Mm:

- cocraBsaomias Ez, B/m 10,278;
- coctaBisomas Er, B/m 3,260;
- coctasisromas Hj, MA/M 46,692;
- cyMMapHas cocTaBisitonas, B/m 10,782.

AHTEHHA-Ma4Ta LIYHTOBOI0 NMUTAHUSA
Bubparop pacnosnoxeH B MUIUHAPUIECKON CUCTEME KOOPAUHAT BAOJIb OCH Z.
Hcxonubie nanHbIe:
- IIrHa BOIHEI - 400 M,
- BeIcoTa MauThl - 100 M,
- M3JIy4aeMasi MoIHocTh - 100 kBT.

Pacuyernsie 3HayeHus noss B B/M:

PaapaboTka v akcnepTtuaa PasmelleHne pexnams

t bEY Bvanec-nnaqos, T30 4 B poxymenTax:
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- cocraBsaomias Ez, B/m 17,402;
- coctaBisomias Er, B/m 5,519;
- coctasisromas Hj, MA/M 79,069;
- CyMMapHas cocTasisitolias, B/m 18,257.

AHTEHHA ¢ peryJMpyeMbIM pacrnpeejeHneM TOKA
Bubpartop pacrnosnoxkeH B HUIUHAPUIECKON CUCTEME KOOPIUHAT BAOJIb OCH Z.
Hcxonnble JaHHBIC:
- IrHa BOIHEI - 400 M,
- BBICOTA HIDKHEH 4acTH MadThl - 80 M,
- BBICOTA BEPXHEHN 4acTu MauThl - 120 M,
- u3;yvyaemas MoutHocts - 100 kBT,
- BOJIHOBOE COINPOTHUBJICHUE HIXKHEHN yacTu aHTeHHBI - 100 OM,
- BOJTHOBOH COIPOTUBIIEHHE KOPOTKO3aMKHYTOTO Iijeiida peryaupoBku - 100 Owm,
- JUTMHA KOPOTKO3aMKHYTOTO 1uieida perympoBku - 50 M.

Pacuyernsie 3HayeHus nois B B/M:

- cocraBsaomias Ez, B/m 1,470;
- coctaBisomas Er, B/m 1,009;
- coctasisomas Hj, MA/M 14,677,
- CyMMapHas cocTaisitonias, B/m 1,783.

Cucrema u3 ABYX AaHTCHH-Ma4T

AHTEHHa pacroJIo’KE€Ha B IMJIMHAPUYECKON CHCTEME KOOPAMHAT, OCh Z NapalljielibHa
BUOpaTOpaM M JIOKUT C HUMH B OJHOW IUIOCKOCTH. YCTaHOBOYHBIM a3uMyT -
HarpaBJIeHUE Ha IepBbIi BUOpATOp.

HcxoaHbie JaHHEIE:

PaapaboTka v akcnepTtuaa PasmelleHne pexnams

t bEY Buanec-nnaqos, TIO 4 & pokymenTax: 28
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- IrHa BOIHEI - 400 M,

- BeIcoTa MauT - 200 M,

- MOIIIHOCTb, U3Jly4yaeMas nepoi mauroi - 100 kBT,
- MOIIIHOCTb, U3Jly4yaeMasi BTopoil Mmautoi - 0 kBT,

- paccTosiHuE MEeX Ty MauTamu - 70 M.

Pacuyernsie 3HayeHus noys B B/Mm:

- cocraBisaomias Ez, B/m 12,347,
- coctaBisomias Er, B/m 2,825;
- coctasisomas Hj, MA/M 38,172;
- CyMMapHas cocTasisitolias, B/m 12,666.

AnTennas cucrema CB (2 +2)

AHTEHHa pacIoJIo’KE€Ha B IMIMHAPUYECKON CHCTEME KOOPAMHAT, OCh Z NapalljielibHa
BUOpaTOpaM M NPOXOJUT dYepe3 TIeOMETPUUYECKUH ILIEHTP AaHTEHHBI. YCTaHOBOYHBIM
a3UMYT - HalpaBJIeHUE Ha TIEPBBIA U BTOPOIl BUOPATOPBHI.

HcxonHble faHHBIE:

- IIrHa BOIHEI - 400 M,

- BeIcoTa MauT - 200 M,

- MOIIIHOCTb, U3Jly4yaeMas nepoi mauroi - 100 kBT,

- MOIIIHOCTb, U3Jly4aeMas BTopoi mauToii - 100 kBT,

- MOIIIHOCTb, U3Jly4yaeMasl TpeTbel MauToil - 0 kBT,

- MOIIIHOCTb, U3Jly4yaeMasl 4eTBepToi MauTol - 0 kBT,

- pacCTOsSIHUE MEXly aKTUBHBIM U MIACCUBHBIM pAIoM MauT - 70 M,

- paCCTOAHUC MCKIY MaYTaMU B psAAY - 70 m.

Pacuyernsie 3HayeHus noys B B/M:

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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- cocraBsaomias Ez, B/m 13,019;
- coctaBisomias Er, B/m 2,955;
- coctasisromas Hj, MA/M 39,924;
- CyMMapHas cocTasisitolias, B/m 13,350.

AnTennas cucrema CB (4 +4)

AHTEHHa pacIoJIoKE€Ha B IMJIMHAPUYECKON CHCTEME KOOPAMHAT, OCh Z NapalljielibHa
BUOpaTOpaM M NPOXOJUT dYepe3 TeOMETPUUYECKUH ILIEHTP AaHTEHHBI. YCTaHOBOYHBIHM
a3UMYT - HalpaBJICHUE HA PsJl aKTUBHBIX BUOPATOPOB C 1-ro 1o 4-blif.

HcxonHble aHHBIE:

- anuHa BONHEI - 400 M,

- BeIcOTa MauT - 160 M,

- MOIIIHOCTb, U3Jly4yaeMas nepoi mauroi - 100 kBT,

- MOIIIHOCTb, U3Jly4aeMas BTopoil mautoii - 100 kBT,

- MOIIIHOCTB, U3Jly4aeMas TpeTbel mautoi - 100 kBT,

- MOIIIHOCTB, U3Jly4aeMas 4yeTBepToil Mautoi - 100 kBT,

- MOIIHOCTb, M31y4yaeMas nsatoi Mautoit - 0 kBT,

- MOIIIHOCTb, U3JlydyaeMas ectoil Mmautoi - 0 kBT,

- MOIIIHOCTB, U3Jly4yaeMas ceibMoi MauToil - 0 kBT,

- MOIIHOCTB, U3Jly4aeMas BocbMoi MauTol - 0 kBT,

- pacCTOsSIHUE MEX]ly aKTUBHBIM U MIACCUBHBIM PAJIOM MauT - 75 M,

- paccTOsiHUuE MEXy MauyTamu B psay - 110 m,

- YToJl IOBOPOTa AUArpaMMbl HarpaBJIeHHOCTH - 0°.

Pacuyernsie 3HayeHus noys B B/Mm:

- cocraBisomias Ez, B/m 16,936;
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t b Buanec-nnaqos, TIO 4 & pokymenTax: 30

B (985) 760 -61-43 reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

- coctaBisomas Er, B/m 3,545;
- coctasisomas Hj, MA/M 48,165;
- cyMMapHas cocTaBisitonas, B/m 17,303.

I'-o0pa3nas aHTeHHa

AHTeHHa pacnojoxkeHa B Iuiockocth XOZ AekapTOBOW CHCTEMBbI KOOpAMHAT,
BEpTUKAJIbHAS 4YacTh JEXHUT Ha OCHM Z, a TOpPU3OHTalbHas MapajuielibHa ocu X.
VYCTaHOBOUHBIA a3UMYT - HaNpaBlieHUWE, MEPHEHIAUKYISIPHOE TOPU3OHTAIBHOM YacTH
aHTEHHEI, T.€. OCh Y.

Hcxonnble naHHbIe:

- 1nuHa BOJHBI - 400 M,

- u3;y4yaemas MoutHocts - 100 kBT,

- ITIMHA BEPTUKAIIbHOM 4acTH - 35 M,

- BBICOTA 0JIBECA BEPTUKAIBHOM yacTu - 0 M,

- BOJJHOBOE COIIPOTUBIIEHUE BEPTUKAIbHOU YacTh - 250 Om,

- ITTMHA TUIeYa TOPU30HTAIBHOM YacTu - 32 M,

- BOJIHOBOE COINPOTHUBJIEHUE TOPU3OHTAIBHOM YacTu - 280 Om.

Pacuyernsie 3HayeHus noss B B/M:

- cocraBisaomias Ex, B/m 1,157,
- coctasisomas Ey, B/m 4,165;
- cocraBisomias Ez, B/m 13,017,
- coctaBisomas Hx, MA/m 61,887,
- coctasisomas Hy, MA/M 6,439;
- coctaBisomas Hz, MA/m 1,787,
- coctasisomas Ej, B/m 0,442;
- CyMMapHas cocTaisitolias, B/m 13,716.
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T-o0pa3Hasi aHTeHHA

AHTeHHa pacnojio)keHa B Iulockocth XOZ 1eKapTOBOW CHUCTEMBbI KOOPAMHAT
CUMMETPUYHO OCH Z. YCTaHOBOYHBIA a3UMYT - HalpaBJICHHE, MEPHEHIUKYISIPHOE
TOPU30HTAJIBHON YaCTU aHTEHHBI, T.€. OCH Y.

Hcxonnble naHnHbIe:

- IIrHA BOIHEI - 400 M,

- u3ayvyaemMas MoutHocts - 100 kBT,

- ITIMHA BEPTUKAIBHOM 4acTH - 35 M,

- BBICOTA M0JIBECA BEPTUKAIBHOM yacTu - 0 M,

- BOJIHOBOE COIIPOTUBIIEHUE BEPTUKAIbHOU YacTh - 250 Om,

- ITTMHA TUIeYa TOPU30HTAIBHOM YacTu - 32 M,

- BOJIHOBOE COINPOTHUBJICHUE TOPU3OHTAIBHOM YacTu - 280 Om.

Pacuyernsie 3HayeHus noss B B/M:

- cocraBisaomias Ex, B/m 0,674;

- coctasisomas Ey, B/m 3,745;

- cocraBsaomias Ez, B/m 11,563;

- coctaBisomias Hx, MA/m 55,126;

- coctasisomas Hy, MA/M 9,640;

- coctaBisomas Hz, MA/m 0,098;

- coctasisomas Ej, B/m 0,017;

- CyMMapHas cocTaisitolias, B/m 12,173.
Antenna JIITH

AHTEHHa pacIoyio’keHa B IeKapTOBOM cucTtemMe KoopAuHaT. BubpaTopsl napaiienbHbl
mwiockoctu XOY, coOuparenbHas JUHUSA JEXKUT B IUIockocTH YOZ, ock Z mpOXOAUT
yepe3 cepeinHy caMoro JJIMHHOTO BUOpaTopa. Y CTaHOBOYHBIHM a3UMYT - OChb Y.
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HcxonHble faHHBIE:

- JUTWHA BOJHEI - 50 M,

- U3J1y4yaemMas MOIIHOCTh - 20 kBT,

- KOJIMYEeCTBO BUOPATOPOB B MOJIOTHE - 22,

- JUIMHA TIJIeYa caMoro JUIMHHOTO BUOpartopa - 25 M,

- BBICOTA I10/IBECA BEPILMHBI IIOJIOTHA - 2 M,

- BOJIHOBOE CONIPOTHBIIEHHE coOupaTenbHol UM - 300 Owm,
- YIOJ pacKpbIBa aHTEHHSI - 11,5°,

- YIrOJI HaKJIOHa aHTEHHBI K TOPU30HTY - 30°

- nepuof pemerky - 0,88.

Pacuyernsie 3HayeHus noss B B/M:

- cocraBisaomias Ex, B/m 0,754;
- coctasisomas Ey, B/m 0,196;
- cocraBsaomias Ez, B/m 0,104;
- coctaBisomas Hx, MA/m 0,962;
- coctasisomas Hy, MA/M 4,105;
- coctaBisomas Hz, MA/m 2,077;
- coctasisomas Ej, B/m 0,776;
- CyMMapHas cocTaisitonias, B/m 0,786.
AnTenna JITTH2

AHTEHHa pacIoyio’keHa B IeKapTOBOM cucTtemMe KoopAuHaT. BubpaTopbl napaiienbHbl
mwiockoctd XOY, oCb CUMMETPUN aHTEHHBI JIEKUT B IIockoctd YOZ. YcTaHOBOYHBIN
a3UMYT - OCb Y.

HcxoaHbie JaHHEIE:
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- JJTWHA BOJHEI - 50 M,

- U31y4yaemMas MOIIHOCTh - 20 kBT,

- KOJIMYEeCTBO BUOPATOPOB B MOJIOTHE - 22,

- JUIMHA caMoro JUIMHHOTO BUOparopa - 26 M,

- BBICOTA I10/IBECA BEPILMHBI I1OJIOTHA - 2 M,

- BOJIHOBOE COIIPOTHBIIEHHE coOupaTenbHoi tuHuM - 300 Owm,

- pacCcTOsIHUE OT BEPILUHBI 10 OCU CHMMETPHH - 2 M,

- YToJl MeXAy BHYTPEHHEH 00pa3yromeil 1 0cblo CUMMETPHH - 5°,
- YToJl MeXIy BHEIIHeH 00pa3yrolieil  0Cbl0 CUMMETpHUH - 28°,
- YIOJI HaKJIOHa aHTE€HHBI K TOPU30HTY - 30°,

- nepuof pemetky - 0,88.

Pacuyernsie 3HayeHus noys B B/Mm:

- cocraBisaomias Ex, B/m 0,891;
- coctasisomas Ey, B/m 0,216;
- cocraBisomias Ez, B/m 0,107
- coctaBsaomas Hx, MA/m 1,067,
- coctasisomas Hy, MA/M 4.910;
- coctaBisomas Hz, MA/m 2,458;
- coctasisomas Ej, B/m 0,915;

- CyMMapHas cocTaisitolias, B/m 0,923.

Antenna JIIIB

AHTEHHa pacnojoXeHa B INocKocTH YOZ nexkapToBOi CUCTEMBI KOOPAMHAT, OCh Z
MIPOXOJUT Yepe3 CaMblil IJTMHHBIM BUOpATOpP. Y CTAaHOBOYHBIHN a3UMYT - OChb Y.

HcxoaHbie JaHHEIE:
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- JJTWHA BOJHEI - 50 M,

- U31y4yaemMas MOIIHOCTh - 20 kBT,

- KOJIMYEeCTBO BUOPATOPOB B MOJIOTHE - 22,

- JUIMHA TIIeYa caMoro JUIMHHOTO BUOpartopa - 25 M,

- BBICOTA I10/IBECA BEPILMHBI I1OJIOTHA - 2 M,

- BOJIHOBOE COIIPOTHBIIEHHE coOupaTenbHoi tuHuM - 300 Owm,
- YToJl HaKJIOHA BepXHel o0pa3yroleil K ropu3oHTy - 22,7°,

- YTOJI1 HaKJIOHA HIKHEH oOpa3yromieii kK ropu3oHTy - 0°,

- nepuof pemetky - 0,88.

PacuyerHsie 3HayeHuH oss B B/M:

- cocraBsomias Ez, B/m 31,498,;
- coctaBisomias Er, B/m 14,981;
- coctasisromas Hj, MA/M 106,448;
- CyMMapHas cocTaisitolias, B/m 34,879.

AHTeHHa 3eHUTHOro u3iay4eHus (AT3HN)

AHTEHHa pPacmlojioKeHa B IUIOCKOCTH, MapaieabHol miuockocTd XOY aexapToBoi
CUCTEMbI KOOPJUHAT, OCh Z MPOXOJIUT Yepe3 LEHTP AHTCHHbI. Y CTAHOBOYHBIA a3UMYT -
ocb Y, KOTOpas MPOXOAHWT uepe3 MPOSKIHH TOYeK MuTaHus BuOparopoB 1 u 3 Ha
miockocth XOY.

Hcxonnble naHHbIe:

- peXuM BO30YKJICHUS aHTCHHBI - KBaJIpaTyPHBIH,

- CTpOMTEINbHAS AJIMHA BOJIHBI - 70 M,

- u3;yvyaemMas MoutHocts - 100 kBT,

- OTHOCHUTENbHAS JUTMHA TIIed BUOpaTopos - 0,43,

- OTHOCHUTEJIBHOE PacCTOSIHUE MEXKAY LIeHTpaMu BUOpatopos - 0,44,

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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- OTHOCHTENbHAs BbICOTA NoJBeca 1-ro u 3-ro Bubpatopos - 0,2,

- OTHOCHTEJNbHAs BBICOTA MOJ[Beca 2-r0 U 4-ro BUOpaTopos - 0,24,

- JJTWHA BOJHEI - 50 M,

- OTHOCHUTENbHAS JUIhHA nueida - 0,25,

- HaIlpaBJICHUE BpAIllEHUs IUIOCKOCTH MOJISIPU3ALIAN - IPOTUB YaCOBOM CTPEJIKH.

Pacuyernsie 3HayeHus noys B B/Mm:

- cocraBsaomias Ex, B/m 1,810;
- coctasisomas Ey, B/m 0,954;
- cocraBsaomias Ez, B/m 2,371;
- coctaBisomias Hx, MA/m 5,346;
- coctasisomas Hy, MA/M 9,640;
- coctaBisomas Hz, MA/m 8,471;
- coctasisomas Ej, B/m 5,216;

- cyMMapHas cocTaBisitomas, B/m 3,132.

5. METOAUKA UBMEPEHUH
YPOBHEMU DJIEKTPOMATHHUTHOI'O
MOJIS

NHcTpyMeHTanbHbIH KOHTPOJIb YpoBHEW DOMII mpoBoauTcs ¢ UENbI0 ONpeaeaeHust
(aKTUYECKOTr0 COCTOSHUSL SJEKTPOMAarHUTHONM OOCTaHOBKM B palOHAX pa3MelIeHHs
U3IYYaIoOlUX CPEICTB U CIYXHUT CPEICTBOM OLEHKH JOCTOBEPHOCTH pe3yJIbTaToOB
pacuera.

N3Mmepenns mpoBOASTCSA:

- Ha DJTame MpeayNnpeIuTeNbHOrO CaHUTApHOTO Hajg3opa - TMpPH  TPUEMKE
paguorexuuyeckoro oobekra (PTO) B akcrutyaranuro;
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- Ha 9JTafne TEKyIIEero CAHUTApHOIO Haa30pa - IPU H3MEHEHUU TEXHUUYECKUX
XapaKTepUCTUK WM PEKUMOB pPaOOThl (MOLIHOCTH HW3IY4YEHHs, AHTEHHO-(PHIEPHOTO
TpaKTa, HaNpaBJICHUH U3TyYeHUS U T.I1.);

- OpHu HU3MCHCHUHU CUTYAIIlMOHHBIX yCHOBI/Iﬁ pasMCICHUsA CTaHLIUH (I/I3M6HCHI/Ie
PAaCIOJIOKCHHA aHTCHH, BBICOT UX YCTAHOBKH, a3UMYyTa UJIK yIJla MECTA MAKCUMAJIbHOT'O

U3JTY4eHHUs1, 3aCTPOUKH NPUIIETAIOIIUX TEPPUTOPHUIA);

- TOCJIC TIPOBE/ICHUS 3allIUTHBIX MEPOTIPHUSITUMN, HATIPABJICHHBIX Ha CHU)KEHUE YPOBHEH
OMII,

- B IOPAAKEC IJIAHOBBIX KOHTPOJIbHBIX I/I3MepeHI/II>'I (He PEKE OAHOT'O pa3a B FOII).

5.1. TOJAI'OTOBKA K ITPOBEJIEHUIO
U3MEPEHUU

[Ipu noAroToBKe K MPOBEACHUIO U3MEPEHUHN TPOBOAATCS CIIEIYIOIIHNE PabOThI:

- COIJIACOBAaHHE C 3aMHTEPECOBAHHBIMHM MPEANPUATHIMU M OPTaHU3ALMAMU LEIIH,
BPEMEHH U YCJIIOBHI MPOBEICHUS U3MEPEHMUIL;

- PEKOTHOCIIMPOBKA pailoOHa MPOBEAECHUS U3MEPECHUI;

- BBIOOp Tpacc (MapLIpyTOB) W IUIOIIAJOK HM3MEPEHUM, MPU 3TOM, YHUCIO Tpacc
ompeessaeTcs pesibe()OM MECTHOCTH, MPUIIETAIOLIEH K OOBEKTY, U LEJIbIO U3MEPEHUN;

- opraHuzanusi CBSI3M 1 OOECHeYeHHs B3aMMOJCHCTBHS MEXAY NEepCOHAIOM
CTaHIMU U TPYIIION U3MEPEHUN;

- obecrnieyeHne N3MEepEeHNi JATBHOCTH IO TOYKH U3MEPCHHUI,
- OTIpe/ieNIeHNe HEOOXOIUMOCTH HCTIOIB30BAHUS CPEICTB UHIMBUIYATHLHOM 3aIUTHI;

- IOATOTOBKA HEOOXOIMMOM U3MEPUTENHHOM anmnapaTyphl.
5.2. BBIBOP TPACC (MAPIIPYTOB) UBSMEPEHUN

Yucno Tpacc onpeaensercs peabeoM OKpysKaroIed MECTHOCTU U LIETIbI0 H3MEPEHHIA.
IIpu ycranoBnenuu rpanul] C33 BBIOMpaeTCs HECKOJBKO TPACC, OINpPENENIEMBIX 10
KOH(Urypauu teoperndeckux rpanun C33 u npueraromieil cenuteOHON 30HBI. [Ipu
TEKyIIEM CaHUTAPHOM HAJI30pe, KOIJa XapaKTepUCTUKU CTAaHIMM U YCJIOBHUS €€
HKCIUTyaTallil OCTAIOTCS HEU3MEHHBIMHU, MU3MEPEHHsS MOTYT MPOU3BOJAUTHCSA IO OIHOM
XapaKkTepHOU Tpacce wiu 1o rpanuue C33.
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IIpu BBIOOpPE Tpacc Y4YHUTHIBAeTCS XapakTep Mpuieraromeil MecTHOCTH (penbed,
pacTUTENbHBIA TOKPOB, 3aCTpoilka W T1p.), B COOTBETCTBHUM C KOTOPHIM, paioH,
NpUJIeTAOMUN K CTaHLUM, pa30HUBaeTCsl Ha CEKTOpbl. B KaxkIoM cekTope BblOMpaercs
panuanbHasi, OTHOCUTEIBHO CTAaHIMH, Tpacca. K Tpacce mpeabsBIsitoTcs TpeOOBaHUS:

- TpacCa OOJI’KHA OBITh OTKpLITOﬁ, a IUIoHIaaK1, Ha KOTOPBIX HAMCYACTCA IIPOBCACHUC
H3MepeHHfI, AOJIKHBI UMCTB MIPAMYIO BUAUMOCTD HAa aHTCHHY U3JIYyYarOolICro CpeaAcCTBa;

- BIOJb Tpacchl, B TMpexaenax riaBHoro Jenectka JIH, He m0omKHO OBITH
nepeussydareiae  (METAIMYECKMX  KOHCTPYKUMH W COOpPY)KEHHH,  JIMHUHN
ANEKTpONEpENAyu  T.I1.) U JAPYTUX 3aTEHSAIOLINX MECTHBIX IPEAMETOB;

- HaKJIOH TpacChl OOJIKCH ObITh MUHHUMAJIbHBIM 110 CpaBHCHHIO C HAKJIIOHOM BCCX
BO3MOJXKHBIX TpaCcC B JAHHOM CCKTOPEC;

- TpacCa JOOJI’KHA OBITh I[OCTyrIHOfI AJig OeHICro MmnepeABUKCHUA WA IJIA
ABTOTPAHCIIOPTA,

- IPOTSKEHHOCTD TPACCHI OIIPENENSIETCS Ha OCHOBE PACUETHOIO yaneHus rpanun C33
Y TTyOMHBI 30HBI OTpaHUYEHUS 3acTporkH (B 1,5 - 2 pa3za Oonbiie);

- TOYKM (ITUIOIIAKHU) JUIsl IPOBECHHUSI U3MEPEHH CclielyeT BBhIOUpAaTh ¢ MHTEPBAIOM
He Ooniee 25 M - npu yaanenuu 10 200 - 300 M ot m3nyvaromen anteHusl; 50 - 100 m -
npu ypanesun ot 200 - 300 m 1o 500 - 1000 m; 100 M u Gonee - npu ynaneHuu Ooiee
1000 m.

IIpu BBIOOpE IUIOIIAAOK MAJISl MPOBEIACHUS H3MEPEHHH ClleAyeT y4decTb, 4TOOBI B
panuyce no 10 M OTCYTCTBOBalIM MECTHBIE MNpeAMEThl M M3 JH000H ee TOuYKH
obecrieunBanach MpsiMas BUAMMOCTb Ha U3y4arollylo aHTCHHY.

I/I3MepCHI/IH CJICAYCT IPOBOAUTH B TOYKAX ONU3KUX K T PaHUIIC 30HBI, KaK BHYTpU
30HBI, TaK KU BHC €C. I/IHTepBaJ'I MCXKAY TOYKaMHU H3MepeHHfI BLI6I/IpaeTCH, ucxoasa us3
MCECTHBIX YCHOBHﬁ.

5.3. MIPOBEJEHUE U3MEPEHUH

N3MepeHnss ypoBHEW HampsHKEHHOCTH MArHUTHOTO TMOJIS AOJDKHBI MPOBOJMTBHCSA C
MOMOIIBI0 M3MEPUTENEH HANPSKEHHOCTH Mojisi Thnma NFM-1, KOTOpbIMH OCHAILIEHBI
METPOJIOTHYECKUE CIY)KOBI  pPaTUOTEXHHUYECKHX 00BEKTOB u CaHHUTapHO-
SMUJIEMHUOJIOTHYECKUX CTaHIUM. KOHTPOIJIb YPOBHEH MOJISI MOKET OCYIIECTBISATHCS TAKKE
npubopamu tuna I[13-15 u II3-17. H3meputenbHble KOMIUIEKTHI JOJKHBI OBITh
HCTPABHBIMU U UMETH JEHUCTBYIOLIEE CBUAETEIBCTBO O TOCYIAPCTBEHHOM MTPOBEPKE.
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B BBIOpaHHBIX TOYKaXx Ha BBHICOTE 2 M OT TIOBEPXHOCTH 3€MJIH, IyTeM
COOTBETCTBYIOLIICH OpHEHTAllMM AaHTEHHBI MpHOOpa MPOBOIATCS HU3MEPEHUs BCeX
COCTABJIIIOLIMX BEKTOPAa HAINPSDKEHHOCTH MAarHUTHOTO OISl KaXXIAOHM aHTEHHBI (B
3aBHCHMOCTH OT M3JIy4aeMoOH MoJisipu3anuu uzMepstorcs cocrasistone Hx, Hy, Hz win
Hj) u paccuutbiBaeTcs 3HaUCHUE MOJIYJISI BEKTOpA HANPSKEHHOCTH MOJISI B COOTBETCTBUU
¢ ¢popmynamu paszzaena 3. pubopsr Tuna [13-15 - I13-17 uMeroT U30TPONHYIO AHTEHHY U
U3MEPSIOT Cpa3y MOJYJIb BEKTOpa HANPSKEHHOCTH MAarHUTHOTO MOJIS.

W3mepenuss ypoBHEH HANpsHKEHHOCTH MAarHUTHOIO TOJS IMPOBOIATCS B KaXAOH
HaMEUYEHHOH TOYKE OT KaXKI0H OTIENbHO U3yyaroliei aHTeHHbl. To eCTh, T0IKHO OBITH
IIPEyCMOTPEHO MOCIEA0BATENBHOE BKIIOUEHUE U U3MEPEHHUE YPOBHEN HaNpsKEHHOCTU
nojast oT Kaxaod u3 anreHH PTO, paOortarommx B JaHHOM HampaBiICHUU WU
OKa3bIBaIOIIMX BIIMSHUE HA CYMMapHOE 3HAUYEHUE HANPSKEHHOCTH IOJIS B TAHHOW TOYKE
(ompenenseTcst Mo pe3yJsibTaTaM pacueTa CAaHUTApHBIX 30H M OLIEHKU BKJIAJa KaXKI0H
auteHHbl PTO). OOpaboTka JaHHBIX M3MEpPEHHI HANPSXKEHHOCTH IOJII MPOBOJIUTCS B
COOTBETCTBUH € (POPMYIION:

H=H+H+. +H

rac H - CyMMapHast HaIlIps>KCHHOCTD IT10JIA OIIPCACICHHOTO YaCTOTHOI'O AAalla30Ha,

Hl, HZ, ey Hn - HaAIIPsAXKCHHOCTD I10JIs, CO3JaBacMasl Ka>KIAbIM HCTOYHUKOM B OAHOM
HYaCTOTHOM JHalla3oHc€.

[TocTpoenue rpaHul] CAHUTAPHBIX 30H MTPOU3BOJUTCS B COOTBETCTBUHU C (hOPMYIIOii:

2 2 2

Huy N Hex N Heu
Hony Hrgy Hrgy,,

&1

rae: Huu, Heu, HBu - pacueTHble cymmapHble 3HaueHus HanpsbkenHoctd nosigs HY, CY, u
BY nmama3onos,

Hnonygy, Honycy, Homygy - mpenenbHO HOMyCTHMBbIE YPOBHHM HAINPSYKEHHOCTH TOJIS
cootBeTcTBeHHo HY, CY, 1 BU nuama3oHOB.

NHcTpyMeHTaIbHBIA KOHTPOJIb 30H OTPaHUYEHUN 3aCTPOMKHA HE TPOU3BOIUTCS.
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IIpu  npoBeneHMM  W3MEPEHUH  BOJM3M  MEPEOTPAXKAOMMUX  KOHCTPYKLUH
U3MEPUTENIbHYIO aHTEHHY CJIEAYET pacrojaraTe Ha paccTossHuM He MeHee 0,5 M oT ATux
KOHCTPYKLHUH.

N3mepenns ypoBHEW KOMIIOHEHT JIEKTPUYECKON COCTABIIIOLIEH JIEKTPOMATHUTHOIO
nojsi 0e3 MOoCIeNoBaTEIbHOTO BKIIOYEHHS M BBIKIIOYEHUS TEXHUYECKHX CpPEICTB
PaMOTEXHUYECKOT0 00BEKTa MOTYT OBbITh MPOBEJIECHBI C MCIOJIb30BAaHHEM KOMILJIEKTA U3
CEJIGKTUBHOI'O ~ M3MEPUTENBHOrO INpuemMHuMKa Tuma SMV-11 wu  cnenumansHO
paspaboranHoi /i 3TuX 1eneit Camapckum otpacneBbiM HUU pagno manoraGaputHon
antenHoi tuna «OPT-My, umeromeidi B pabodeil monoce dYacTOT pas3BsA3KYy IO
MOJIIPU3aLUU U3MepseMbIX KOMIIOHEHT He MeHee 30 ab. KoMIuleKT no3BosisieT u3MepsaTh
KOMIIOHEHTBl BEKTOpa MAarHUTHOM COCTAaBIAIOIIEH IIOJA OT KaXJO0ro TEXHHYECKOIO
cpenctra B npeaenax ot 0,1 mo 200 B/m.

I[J'ISI HU3MCPCHUA HAJIBHOCTH OT YCJIOBHOI'O HEHTpPA AaHTCHHOI'O IOJIA WM OT LCHTpPA
KOHTpOHpreMOﬁ AHTCHHBI MOT'YT HCIIOJIb30BATLCA: IIJIaH (KapTa) MCCTHOCTH, MCPHasA
JICHTA, TCOHAOJUT H APYIruc HOOCTYHIHBIC CPCACTBA, O6CCHC‘{I/IBaIOH_II/Ie AOCTAaTOYHYIO
TOYHOCTB.

Ilo pesynbraramM HW3MEpPEHUN COCTABIAETCA IPOTOKOJ. Pe3ynbraTbl W3MEpEeHUU
pacrpenesieHuss YpOBHEM HAIPsKEHHOCTH MAarHUTHOIO II0JIS BHOCSTCS B CAHHUTAPHBIN
nacnopT PTO u ciayxkaT OCHOBaHMEM Ul YTOUHEHHUS I'DaHULBl CAaHMUTApHO-3aLIUTHON
30HBl OOBEKTa, a TaKXKe JUIsl ONpPEeNIeHHs YYacTKOB TEPPUTOPUH, TMOABEPKEHHBIX
BTOPUYHOMY U3IIy4eHHIO. TakMMM y4YaCTKaMM SBJISIOTCA MeCTa C YPOBHEM IIOJI,
MPEBBIIIAIOIINM MIPEAEIHO JOMyCTUMBIN, BOMU3M Mepensnydaronmx npeamerosn: JIOII,
JIMHUU CBS3U U IIP.
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