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I[aTa BBCICHUSA: C MOMCHTA YTBCPIKICHUA.

4.3. METObI KOHTPOJIAI. PUSNYECKHNE ®AKTOPDI

OnpenesieHne ypoBHe 3JIeKTPOMATHUTHOTO MOJIA
rPaHuI] CAHUTAPHO-3ALLMTHOM 30HbI U 30H OTPAHUYEHUSA
3aCTPOMKHU B MeCTax pa3MellleHUsI NepeJalouIux cpeacTB

paavoBelIaHus U PAIMOCBI3U
KHJ10-, TeKTO- M IeKaMeTPOBOI0 1MANa30HOB

MeToanueckue yKazaHust

1. O0sacTh NpUMEHEHU S

MeTtoauueckue ykazaHusl COCTAaBJIEHbI B IOMOIIb NH)KEHEPAM OPIaHOB U YUpEXKICHUN
CaHUTAPHO-AIUAEMHUOJIOTMUECKON  CIIy>)KObl, HHXEHEPHO-TEXHUUYECKUM pabOTHHUKaM,
MIPOSKTHBIM OpPTraHU3alMsIM CPEICTB CBSI3U C LIENBI0 00ECIeUeHUs PeayIpeaUTEIbHOTO
CaHUTApPHOTO HaJ30pa 3a HCTOYHUKaMH u3inydeHust kuio- (HY), rekro- (CH) u
nexkameTpoBoro (BY) auama3oHOB TEXHMYECKUX CPEICTB PAaJUOBEILAHUSA U PAJUOCBS3H,
OIpeieNICHUs TPAHUL] CAHUTAPHO-3aLUTHBIX 30H U 30H OTPAaHUYEHUS 3aCTPOUKH, a TAKKe
IUIs TIPOTHO3MPOBAHUs ypoBHEH anekrpoMarautHoro noisiss (OMII) npu BeiGope mecT
pa3MelIeHHs] 3TUX CPENICTB.

2. CymHoCcTh METOAA

Metonuka pacyeTHOTO IPOTHO3MPOBAHUS AJIEKTPOMArHUTHBIX IMoJied  BOJIM3U
TEXHUYECKUX CPEACTB KHWIJIO-, TeKTO- M JIEKAMETPOBOIO JMANa30HOB Oa3upyeTcs Ha
CTPOTHUX pEIIeHUsAX COOTBETCTBYIOIINUX ANEKTPOAUHAMUYECKUX 3a1a4y
TOHKOIPOBOJIOYHBIX CTPYKTYpP, NPH H3BECTHBIX (PYHKLUUAX paclpeiesieHUus TOKOB IO
U3ITy4YaTeNsIM, KOTOpbIE OMPEIEsIIOTCS Ha OCHOBE NMPUOIMKEHHBIX peiieHuil. OCHOBHbIE
MOJIO’KEHUSI METOJIMKU U pacyeTHbIE (OpMYJIbl IPUBEACHBI B pazjene 3.

Metonuueckiue yKazaHUU COAEpXKaT METOJMKY pacdyeTHOTO IPOTHO3UPOBAHUS
HAIPSDKEHHOCTH  3JIEKTPOMAarHUTHOTO  TMOJS  M3JIyYalolUX TEXHUYECKUX CpPEICTB
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pagruoCBiA3d U paJUOBCIIAHUSA B KHUJIO-, TCKTO- U ACKAMCTPOBOM JHUAlla30HAX BOJIH, a
TAKIKEC MCTOIOUKY I/ISMepeHI/Iﬁ ypOBHeﬁ OJICKTPOMArHUTHOT'O  ITOJIA. PacuetHrie u
OKCIICPUMCHTAJIBHBIC HUCCIICAOBAHUA, TMPOU3BOAHUMBIC B COOTBCTCTBUH C JIaHHOM
MCTOHHKOﬁ, SABJIAIOTCA HCO6XOILI/IMLIMI/I n JO0CTAaTOYHBIMU npu IMPOBCACHNU
QJICKTpOMar HUTHO OKCIICPTU3BI U3TYyHarOIIHUX O0OBEKTOB.

MeTtoauueckui YKa3aHus paclipoCTpaHAOTCA Ha PAAUOTCXHUYCCKUC O6T>CI(TBI,
KOTOPBIC MOTYT OBITh YKOMIUICKTOBAHBI KaK TCXHUYCCKUMU CPCACTBAMH OJHOTO
YaCTOTHOI'O [Jualia3oHa, TaK W TCEXHHUYCCKUMH CpPCACTBAMHU PA3JINYHBIX YAaCTOTHBIX
JAHAIIa30HOB. BJICKTpOMaFHI/ITHBIC noJi1 TCXHUYCCKHUX CpPCACTB MOIYT OTJIMYATHCA
HMHTCHCHUBHOCTEIO, HOJ'IHpPI33.I.[HCI>i, 4aCTOTaMU, 3aBUCUMOCTBIO OT MMapaMCTPOB IMOYBBI U T.
I. Mertoauueckue YKa3aHus YUYUTBIBAIOT HHAWBUAYAIBHOCTb PCAJIbHBIX O6T>CKTOB,
MMPOABJIAIOIIYIOCA (C TOYKHU 3pCHHA DJJICKTpoMar HUTHOH O6CTaHOBKI/I) B pasjiniyuu
pasMCIICHUA U OpUCHTALIMUU OTACIIbHBIX aHTCHH, B HCCOBIIAACHHUU paCHI/IcaHI/Iﬁ CMCHBEI
BOJIH, B HCOAWMHAKOBOM Ha60pe TCXHUYCCKUX CPCACTB.

B kauecTBe mepenarImMX aHTEHH KUJIO- M TE€KTOMETPOBOIO JAMANAa30HOB METOAMKA
MpEeIoiaraeT MCIOJIb30BAHUE HEHAIMPABICHHBIX W HANPAaBIEHHBIX (B TOPU30HTATBHON
TJIOCKOCTH ) aHTEHH.

K HenanpaBiieHHbIM aHTEHHAM OTHOCSITCSI OJITMHOYHbIE AHTEHHBI-MAUThI:

- aHTeHHa-MauTa HrpkHero nuTanus (AMHIT),

- aHTeHHa-MauTa BepxHero nutanus (AMBII),

- aHTeHHa-MayTa IryHToBOro nutanus (AMILIT).

- aHTEeHHa C peryjaupyeMbiM pacnpezaenenueM Ttoka (APPT, APPT3, APPT3-2/3,
APPT3-2/4),

- I'- u T- oOpa3Hble aHTEHHBHI,
- "I[I/ICK"’

- "HaknoHHBI# my4" (OMHOYHBIN U JBOWHOM),

30HTHUYHAasg aHTCHHa-MaudTa.

- HU3KME WU3JIydaTeld TpEYrojibHOM WM KBajgpaTtHoW ¢opmbl Ha 0Oase
CaMOJIOTIOTHUTEIIBbHBIX CTPYKTYP.

K HaIpaBJICHHBIM IICPCAAIOIIUM daHTCHHAM OTHOCATCA:

- CUCTEMaA U3 IBYX aHTCHH-MAYT - aKTHUBHOH U HaCCHBHOﬁ,
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- cHCTeMa M3 IBYX aKTUBHO MUTAEMBIX aHTCHH-MAYT,
- anTeHHas cucrema CB(2+2),

- anTeHHas cucrema CB(4+4),

- "Bapﬂ".

B kauectBe nepeaarommux aHTCHH JACKAMETPOBOIO JHAIIA30HA HCIIOJIB3YIOTCA
CJ'Ia60HaHpaBJ'IeHHBIC 1 HaAITpaBJICHHLIC AHTCHHBI.

K CJ'Ia6OHaHpaBJICHHBIM AHTCHHAM JICKaMCTPOBOTO AHUAIIA30HA OTHOCATCA:

- TIPOM3BOJIBHO OPUEHTHUPOBAHHBIEC JIMHEHHBIE CUMMETPHUYHBIE BHOPATOPHI (AHTCHHBI
BI'/JILL, BepTHKa/bHBIE M HAKJIOHHBIE CUMMETPUYHbBIE BUOPATOPHI);

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

- BCPTUKAJIbHBIC HCCUMMCTPHUYHBIC BI/I6paTOpI:>I.

B ropu3oHTanbHOM MIOCKOCTH 3TH aHTEHHBI UMEIOT JINOO c1abOHaNpaBIeHHYIO, JINOO
KpPYTOBYIO XapaKTEPUCTUKY HAIPABICHHOCTH.

K HaIpaBJICHHBIM aHTCHHAM JCKaMCTPOBOT' O JHUAIIA30HA OTHOCATCS:

- cundaszubie anTeHHsl paznuunbix TanoB (CI'L PH, CU'1 PA, CT' ] PA/I, CT'AII PA,
mHoroanemeHTHas AT3N);

- pombuyeckue antennsl (PI°, PTJ);
- noronepuoanueckue anrenus! (JIITH, JIIIB, JITIB2).

Cundasznbie anteHHs! tuna CI'JI uMCHoONb3yIOTCS B pasHbIX peXuUMax paboOThI: C
MIOBOPOTOM JIMarpaMMbl HalpaBJIeHHOCTH B TOPU30HTAIBHOM IJIOCKOCTH, C CUH(pAa3HBIM U
npoTUBO(A3HBIM, a TAKXKe JTMHEHHBIM (pa3upOBaHUEM TPYII BUOPATOPOB.

CprKTypa QJICKTPOMArHUTHOI'O T10JIA BOJIM3H aHTCHH KHJIO- T€KTO- U ACKaAMETPOBOI'O
JAHUAIIa30HOB HCKIIOYUTCIIBHO CJIOXKHA 3aBHCUT OT MHOXKCCTBaA (paKTOPOBI THIIAa AHTCHH,
pa60q1/1x 9aCTOT, YPOBHA I/I3nyqaeM0171 MOIITHOCTH, MOJApU3allud HU3JIydacMO I10JI,
SHGKTI)O(I)I/BI/I‘IGCKI/IX napaMeTpOB IIOYBBI, penLe(pa MCCTHOCTH, paCTUTCIILHOI'O ITOKpPOBA,
XapaKkTepa U CTCIICHU SaCTpOﬁKH, B3aMMHOI'O BJIIMAHHA aHTCHH.

VYdecTh Bce 3TU (PAKTOPBI IPU PACYETHOM HMPOTHO3HMPOBAHUU U U3MEPEHUSIX YPOBHEH
HAIpPsDKEHHOCTH TOJSL HE IPEICTaBISIETCS BO3MOXHBIM, IIO9TOMY IIpH pacyeTax
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MNPpUHHUMACTCA OKpYIKaromas 00BEKT IMOBCPXHOCTH rnazucoﬁ, 0e3 3aTCHAIOIIUX U
NEpCU3Iydaromux npeaMeToOB.

B PACUCTHOM IIPOTrHO3UPOBAHUH IBJICKTPOMAIHUTHOC TIOJIC ONPCACIACTCA I
KOHKPCTHBIX 3HaYCHUH BHCKTPO(I)I/ISI/I‘-ICCKI/IX nmapaMEeTpOB IOYBBI - HHBHGKTqueCKOﬁ
MNPOHUIACMOCTH € W IMPOBOAMMOCTHU d. B PCAJBbHBIX YCJIOBHAX IIOJIC BOJIM3U aHTECHH
3aBHCHUT OT JIOKAJIbHBIX 3HAYCHHUU napaMeTpoOB IMOYBBI, KOTOPLIC MOI'YT U3MCHATHCS B
IIUPOKUX MpCaAcIax.

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 mousa (e=3, d=0,001 Cm/m), a 17151 aHTEHH, U3TYYAOIIUX B JAATBHIOI 30HY
oJIe IPEUMYIIECTBEHHO BEPTUKAIBLHOM MOJSpU3alny, - 3T0 chipas mousa (e=20, d=0,1
Cwm/m). Ilpu pacuerax momeil B mpeaenax 3a3eMIIeHUs aHTEHH KWJIO- U TeKTOMETPOBOTO
JUANa30HOB MapaMmeTpbl MOJCTUIAIONIEH MOBEPXHOCTH CIEAyeT NpUHUMaTh e=1,
d=10000 Cm/m.

3. OcHOBHBIC MOJIOKECHUA METOIUKH
PACYeTHOIr0 NMPOTrHO3UPOBAHHUS

OcCo0OeHHOCTBIO  BJIEKTPOMAarHUTHOIO  IMPOTHO3UPOBAaHUS B  KWIO-, TE€KTO U
JEKaMETPOBOM JAMAIa30HaX SBISIOTCA TO, YTO IIOJNE€ HEOOXOIMMO ONIpeneNiTh Ha
PacCTOSHUAX, COU3MEPUMBIX C FEOMETPUUECKUMHU pa3MepaMH aHTEHH M JUIMHOW BOJIHBI.
['paHnnbl CaHUTAPHO-3aIUTHON 30HBI M 30HBI OTPAaHUYECHUM 3aCTPOMKHU MOTYT IIONAaAaTh
KaK B OJIMDKHIOIO M MPOMEKYTOUYHYIO 30HBI M3JIy4EHUsI aHTE€HH, TaK U B JAJIbHIOIO 30HY.
Kpowme Toro, B 3TUX Anana3oHax XapaKTEepUCTUKU U3IyUYEHHUS U CTPYKTypa 1nojiei BOau3u
AQHTEHH BO MHOTOM 3aBHUCST OT DJJEKTPOPHU3MUECKUX CBOHCTB 3€MHOH IOBEPXHOCTH.
VY4yecTb 31U (PaKTOPBI BO3MOXKHO TOJIBKO B paMKax CTPOTMX PEIIEHUN COOTBETCTBYIOIIMX
ANEKTPOIUHAMUYECKUX 3a/1a4.

AHTEHHBI, CO3JAIOIIME B BOJHOBOW 30HE IO MPEUMYILUECTBEHHO OJHOM
noJisipu3anuu (rOpU30HTAJIBLHOW WM BEPTUKAJIBHOW), B ONM)KHEH 30HE CO3AAIOT MOJIS
JPYTUX NOJSpU3ALMi, IPUUYEM UX YPOBHU COM3MEPHUMBI, & UHOT 1A U MPEBBIIIAIOT YPOBHU
OCHOBHOM IOJISIPU3ALIUN.

TeopeTnueckne MCCIENOBAaHUSA MTOKA3aIM, YTO M3-3a CJIIOKHOM 3aBMCHUMOCTH IOJIA OT
[IapaMeTPOB HEBO3MOXHO IOJYYUTh IPOCTbIE COOTHOLIEHHS JMOO YHHMBEpPCAIbHbIE
KpuBble. /[ IPaKkTUYECKOro OCYLIECTBIECHHUS AJIEKTPOMATHUTHOIO IPOTHO3UPOBAHMS
HEOOXOIMMO 3HAaHUE PEaTbHOTO TOBEACHUS KaXIOW COCTABIAIONICH Ha pPasIMYHBIX
pacCcTOSHUAX W BBICOTAX HAONIONEHUH, CIUCAaTh KOTOPHIE MOYKHO TOJBKO B paMKax
CTPOTrHX pELICHUM.
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Ilosie CnOXHBIX AHTEHH OINpPEAEIAETCS MHTETPUPOBAHUEM IIOJIEW COOTBETCTBYIOLIMX
3JIEMEHTAPHBIX JIEKTPUYECKUX BUOPATOPOB MO JIMHEHHBIM pa3MepaM 3THX aHTeHH. [Ipu
3TOM pelaercs psj cnenuUIeckux 3a1ad TEOpUU aHTEHH, MMO3BOJISIOINX 00jIee TOUHO
paccuuThIBaTh ONMKHHE MOJIA (YUET B3aUMHOTO BIUSHHS 3JIEMEHTOB aHTEHH U PeabHbIX
pacnpeesIeHui TOKOB 10 U3JIy4aTessam).

Hixe MMPpUBOAATCA OCHOBHBIC UCXOIOHBIC (I)OpMYJ'ILI, HCIOJIb3YCMBIC IJIA OMPCACIICHUA
HAMpsKCHHOCTU  TOJIA  DJICMCHTAPHBIX  DJICKTPHUYCCKUX BI/I6paTOpOB U HCKOTOPBIX
NEPCUUCIICHHBIX BBIIIC TUIIOB AaHTCHH.

3.1. HanpsizkeHHOCTh MOJIA 3JIEMEHTAPHBIX
3JIEKTPUYECKUX BUOPATOPOB

OcHOByY pa3pa0OTaHHBIX METOJOB pacyeTa IMojed BOJMW3M aHTEHH KWIO-, TEKTO- U
JIEKaMETPOBOTO  JHMANAa30HOB COCTABISIOT CTPOTHE pEIICHUS 3agad  HM3ITydeHUs
3JIEMEHTaPHBIX BUOPATOPOB, PACIIOIOKEHHBIX HAJl TIOTYIPOBOIAIIEH TOBEPXHOCTBIO .

KowmirexkcuHeie COCTaBJIAIOIIMEC T10JISA

I
E Z TOPU3OHTAIBHOTO 3JIEMEHTAPHOTO AJIEKTPUYECKOTrO BHOpaTOpa, pacloyioKeHHOTO B
JIEKapTOBOM cHucTemMe KoopawmHaT B IWIockocTH XO0Y (och Z mepneHAUKYIsSIpHA
MOBEPXHOCTU paszfena, a IMmiockocTh X0Y coBmazaeT ¢ MOBEPXHOCTHIO pasjena),

PacCcUUTHIBAIOTCS MO (HOpMyIIaMm:

By = Me g™ I8
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By = Me g™ IR,

Bl =M g™ IR

rae QyHKIMH €x, €y, €z UMEIOT BUJL!

¢, =8, LOSPEg S @

g, =¢, :;:J+eﬁq c:c:hs:p’

2, =0, 1030

B 51HX BBIpa)KEHHUAX:

e = |1+, — A(1+1,, +218,) - 25*A1(5)- 20T (5)+ 2001/ 8)|cos

e, = (= [14+a', ~A— Abf + 2A1(1/ §) - 2001/ 5)+ 2QT(5 ) sin ¢
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e =a,—hb +2180(5)

KomiuiekcHrie COCTAaBJIAKOIIIUEC 1O
E &
ru

&
£ BEPTHUKAIBHOTO 3JIEMEHTAPHOTO AIIEKTPUYECKOTO BHUOpATOpa, PACMOJIOKEHHOTO B

UATUHAPUYECKOW CHCTEME KOOpJAWHAT BAOIb ocu Z (0oCh Z TepHneHAUKYIsIpHA
MOBEPXHOCTHU pazjesia u Touka z = () JISKUT Ha TTOBEPXHOCTH paszjiena), paCCUUTHIBAIOTCS
o popmymnam:

B =Me g™ IR,

B = Mee™ IR

rae GyHKIUY er U €z UMEIOT BUJ:

e, =a, +4Ab, - 218U(5)
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e, = l+a, +A(-1+b, - 218® )+ 21— 5 )i(5)

3

HapaMeTpLI, BXOIAIIHUE B BBIPAXKCHUA TII0JII TOPU3OHTAJIBHOIO W BCPTHUKAJIIBHOTO
SJICMCHTAPHBIX JJICKTPUICCKUX BI/I6paTOpOB, OIIPCACIIAOTCA:

L, =acasgﬂ—bsm35—l,
b, =acos’ #-bsin’ §'-1
a,, = —{a+b)sin feos &
b, =—la'+b")sin &' cos '
s, = asin’ E—E:'c:osg&—l,
b o=asin’@'-beos’ 8'-1

2
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a, =i(1+i/ kR )sin 6

ty=at, [y,

b =i(1+i fkyRy )sin 8

by=blhr
b, =id'cosf
ﬂ”z .1+3.'|I1{1R.2

Canenyromas rpyImnia napamMeTpoB UMEET BU:

Q=8Alkrl-8)

b= Ryexpl- k(R - RV B,
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&=1/e+i60id+1

a=1+ilk,R -1k R

a'=1+ilk R -1k R}

b=2al41/k,R )R,

b= 2141 1k Ry 1y Ry,

cosB=1z-n)i R,

cos@ =(z—n)i Ry

PaapaboTka v akcnepTtuaa

t bEY BuaHec-nnaHos, TIO
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B BritnenpuBeieHHBIX (popMyIax MPUHITH 0003HAUCHUS:
M = ik 1dI - gUIOIBLHEII MOMEHT;

I - ammuntyna Tokxa Ha BHOpatope;

dl - nuHa sMeMeHTapHoro BUOpATopa;

1 - MHUMas €IMHULIA;

’i:l =i - BOJIHOBOE YHCJIO JIJIsI BO3/IyXa (..:1. - IJTUHA BOJIHBI);

1, R1, R2 - reomerprueckue napaMeTpsl 3aa4u, BeIpaxaromuecs GopMyIamu:

R1=‘J:r:2+;1f2+[z'—}z:l2

2

R, = x2+yj+liz+ﬂz)2,

r‘=q.lxg+;_u2

X, Y, Z - KOOPJIMHATHI TOUYKH, B KOTOPOU OMPEENIeTCs HAPSHXKEHHOCTD OIS,
h - BeIcoTa moBeca BubpaTtopa.

Bcenomorarensubie ¢pynkiuu I(d) u U(d) Beipaxkatorcst yepe3 GyHKIIUIO OCIA0NICHUS Y
(z, r) caenyrommM 00pazom:

I(d)=y(z1)

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t b Buanec-nnaqos, TIO 4 » poxymenTax: 13
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U(&) = rli - 1k, & Jylz,r)i Ry

Jnst BerauciieHust GyHKIUU OciabieHus, B KOTOPYIO BXOJIUT MHTErpall BEPOSATHOCTH
OT KOMIUIEKCHOTO apryMEHTa, MCIOJIB3YIOTCS CXOAAIIMECS W aCUMIITOTUYECKUE

pasiIoKeHUsI.

Hns

|’S1< 12

lz.r)= 14 j e - 2,55, 3 (- 28) fov+1)
pul]

"

Hnst |S| 212 npu

T /8 = 0

ylz,r)=1- mz (2v =101 i{28T

pu

Trn A/ <0

ylz.r) =1+ 2 mSye™ - 8y 183 v - 1)1(28T

vall .

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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e Sy =ik R 8 2 i R S=8 1+ z+n)i8R,T

3.2. HanpsizkeHHOCTh MOJISA CJIA00HANPABJICHHBIX
AHTEHH, CO3IAK0LIUX MOJISl MIPEUMYIIECTBEHHO
FOPU30HTAJIBLHOU MOJSAPU3ALUMN

K  crnaboHampaBieHHBIM  aHTEHHAM, CO3[AaBIIMM  TIOJS  MPEHMYIIECTBEHHO
TOPU30HTANFHOM TOJSPU3AINH, OTHOCSTCS TOPHU3OHTATbHBIE BHOPATOPHBIE AHTCHHBI
nexkametrpoBoro auanaszona: BI'JI, BI'ILL, YT'I, BI' AL 2V, BI'IIIT PA, AT3U.

Hanpsokennocts mong (3¢ ¢exkTuBHOE 3HaueHHE) B JIIOOOW TOUKE MPOCTPAHCTBA
BOKpPYI pacCMaTpUBAaEMBbIX AaHTEHH, PACIOJIOKEHHBIX HAJl 3€MHOH IIOBEPXHOCTBIO C
peambHBIMU AJIEKTPOPU3NUECKUMHU TapaMeTpaMH, B JEKapTOBOM CHCTEME KOOpPIUHAT

HUMCECT TPU COCTABJIAIOIINC

Ex, Ey u Ez u onpenensercs kax

E:JEK

Cocrapnsromme Ex, Ey wm Ez paccuuThIBalOTCS  MHTEIPUPOBAHUEM  IIOJIEH
TOPU30HTAJIBHBIX 3JIEMEHTAPHBIX AJIEKTPUUECKUX BUOPATOPOB

K2R

E?‘

A

E?"

}u

¥
Ez 0 JUTMHE TJIe4 BUOPATOPHBIX aHTEHH C y4eToM (DYHKIIMU paclpeeleHHs TOKa.

Jnsa anrenn BIJAII 2V u AT3U cocraBisoomue 3JIEKTPUYECKOTO  MOJIA
ONPEACISIIOTCS.  CYMMHUPOBAHMEM  COOTBETCTBYIOLIMX  COCTABJSAIOLIMX  JIMHEMHBIX
CUMMETPUYHBIX BUOPATOPOB.

Jns antenn BI'IIIIT PA cocraBnsitonue mosst OnpenessitoTcss Kak OT OTAEIbHOIO
JTUHEHMHOTO CHUMMETPUYHOTrO BHOpaTopa ¢ ydetoM pediektopa. [laHHOe ympolieHue

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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OIpaBAbIBACT CC6H, T.K. JaCT MaJlyl0 IMOIrpClIHOCTh PC3YyJIbTATOB. Bausxue pe(bﬂeKTopa
YUUTBIBACTCA BBCACHUCM pacCdC€Ta MOJIA OT 3CPKAJIIbHBIX I/I306pa)I(eHI/II>'I N3JIyYaromux
9JICMCHTOB.

3.3. HanpsizkeHHOCTh MOJIA CJIA00HANPABJICHHBIX
AHTEHH. CO3/AK0IIUX MOJIS -IIPEUMYIIECTBEHHO
BEPTUKAJILHOM MOJISAPU3ALNH

K cnaGonampaBieHHBIM  aHTEHHaM, CO3JAIONIUM  TOJSI  MPEUMYIIECTBEHHO
BEPTUKAIBHOW MOJISIPU3ALUN, OTHOCITCS aHTEHHBI B BUJI€ BEPTUKAJIBHBIX CUMMETPUYHBIX
1 HECUMMETPHUYHBIX BHOpPATOPOB B JACKAMETPOBOM JHAMAa30HE M OJAMHOYHBIC aHTEHHBI-
mautel (AMHIT, AMBII, AMIIIII, APPT u T. 1.) B KWJIO ¥ TEKTOMETPOBOM JHaia30Hax.

Hanpsokennocts mong (3¢ ¢exkTuBHOE 3HaueHHE) B JIIOOOW TOUKE MPOCTPAHCTBA
BOKPYI JIMHEHHOTO BEPTUKAJIBHOIO BHOpaTopa, pacHoOJOXKEHHOTO Haja 3eMHOH
MOBEPXHOCTBIO C PEATbHBIMU SJIEKTPOPU3UUECKUMH MapaMeTpaMH, B LWIMHIPUYECKOM
CHUCTEME KOOpAUHAT UMeeT /Be cocTasisomue Er u E; u onpenensercs kak

E=HH[EIE+‘E=2.

Cocrasnsromue Er u E;z paccuntsiBaroTcs Jgl-t_wer%;pmaaHHeM noJjiel BEPTUKAIBHBIX
AJIIEMEHTAPHBIX JJIEKTPUYECKUX BHOPATOpPOB “~¥ M “~z MO JJIMHE aHTEHHBI C Y4YETOM
GyHKIIUHN pacnpeielieHns TOKa.

3.4. HanpsizkeHHOCTh M0JI MHOTOBUOPATOPHBIX AHTEHH
AEKAMeTPOBOI0 AMANA30HA

MHoOroBuOpaTOpHBIC AHTCHHBI B JICKAMETPOBOM JHMAIa30HE MPEICTABICHBI TpEMs
ocHoBHbiMH Tumnamu cuH(pasueix anteHH CI'J] PA, CI'Jl PH u CI'l PAJl, a Takxke
noronepuonuyeckumu anrenHamu JIITH, JITTH2,. JITIB u gp.

Antenna CI'/] PA umeer anepuoaudeckuii peeKTop, KOTOPbIA BBITOIHSAETCS B BUJIE
TOPU30HTANBHOM ceTKku mpoBonoB. Pednexroper antenn CI'Z PH u CI'Z] PAJ]
BBITIOJIHSIFOTCS. B BUJIE TOJIOTHA, UJEHTUYHOTO MOJ0THY aHTeHHBl. B antenne CI'Jl PH
pednekTop HacTpamBaeMblii maccuBHBIM, a B aHTeHHe CIJI PAJl - akTUBHBIA.
Cundaznpie antennsl CI'JII1 BBIMONHSIOTCS HA IIOCKOCTHBIX BHOpaTtopax. Pacuer

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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QJICKTPHUICCKUX MOJIEH JJI9 BCEX THIIOB CPIH(I)@BHBIX AHTCHH IMPOBOAUTCA 11O OJIHOH U TOH
KE MCTOIHUKC.

Hanpsokennocts mong (3¢ ¢exkTuBHOE 3HaueHHE) B JIIOOOW TOYKE MPOCTPAHCTBA
BOKPYI MHOTOBHOPAaTOPHBIX AHTEHH, PACMOJIOKEHHBIX HaJl 3€MHOM IMOBEPXHOCTHIO C
peambHBIMU  AJIEKTPOPU3NUECKUMHU TapaMeTpaMH, B JEKapTOBOM CHCTEME KOOpPIUHAT
umeer Tpu cocrasisronye Ex, Ey u Ez u onpenensercs kak

E=JEHE+E1«‘E+E:’J.

COCTaBJ'IHIOH_II/Ie Ex, Ey n E; OIIpCACIIAIOTCA CYMMHUPOBAHHEM COOTBCTCTBYIOIIHUX
COCTAaB/AAIOIINX OTACIIBbHBIX JIMHEMHBIX CUMMCETPHUYHBIX BI/I6paTOp0B, U3 KOTOPbIX
COCTOUT MHOFOBI/I6paTOpHaH AHTCHHA.

TaK, HalpuMep, I CPIH(l)EBHOfI AHTCHHBI COCTaBJIAOIINUEC UMCIOT BU:

DV I =l
E:r = ZE?:I + ZE?:IP

iml iml ,

M-I MW
g, = ZEPI+ ZE}'l

iml ml ,

M=V M=V
Ex = ZEB']. + ZESIP

iml ml ,

rac Exl, Ey], u Ez1 - cocraBasgioniue QJICKTPHUYCCKOI'0  IMOJIA JIMHEMHBIX
CUMMCTPUYHBIX BI/I6paTOpOB IIOJIOTHA aHTCHHBI.

GuaHec-nnaqos, T30 4 e gokymenTax: 17
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P P T
E xl, E;ul u Eg]_ - COCTaBJISIONINAE DJICKTPUUECKOTO TOJS JIMHEHHBIX CUMMETPUYHBIX
BuOpatopoB peduiekropoB PH wmm PAJ[ (mns pednextopa PA - 3epkaibHBIX

0ToOpaKeHU BUOPATOPOB AaHTEHHBI).
M u N- KOJIMYECTBO 3Ta)keld BUOPATOPOB M BUOPATOPOB B ATaXKe CUH(pA3HOW aHTEHHHBI.

CocraBisiromuye 3IEKTPHUECKOr0 TN JIMHEHHBIX CHMMETPUYHBIX BHOPAaTOpPOB
OTIpEeAEIAIOTCA 10 METOJIMKE, NpuBeIeHHOW B pazznene 3.2. Ilpu 3ToM B pacuerax Juist
OTACIIBbHBIX BI/I6paTOpOB, BXOOAIIUX B MHOFOBHGpaTOpHBIC AHTCHHBI, HU3MCHAIOTCA
TOJIBKO HX KOOPAHWHATBI OTHOCHUTCIIBHO BBIGpaHHOfI TOYKH Ha6JIIOI[eHI/I$I. Tox B
OTACIIBbHBIX BI/I6paT0an AHTCHHBI OMMPEACIIACTCA OJHUM U3 U3BCCTHBIX MCTOJOB aHAJIN3a
pelIeToOK W3Nydarenei - merogoM HaBeneHHBIX JJIC mubo MeToJoM WHTETrpabHBIX
ypaBHeHHA. PexxuMbl pab0oThI MHOTOBHOPATOPHBIX aHTEHH B pacyeTax 00ecrednBalOTCs
COOTBETCTBYIONIEH (ha3upOBKOI TOKOB BHOPATOPOB MIIH IPYIIIT BUOPATOPOB.

3.5. HanpsizkeHHOCTh MOJI POMOMYECKUX AHTEHH

Jns uenei paaurocBsI3U M paMOBENIAHUSA MPUMEHSIOTCS OJUHOYHbIE PI' 1 1BOiHBIE
pombuueckue anteHHsl PTJI.

Hanpspkennocts mons (3¢ ¢exkTuBHOE 3HauYeHHWE) B JIIOOOW TOYKE MPOCTPAHCTBA
BOKPYI pOMOHMYECKOH aHTEHHBI, pPACIOJIO)KEHHOH HaJ 3E€MHON IOBEPXHOCTBIO C
peanbHBIMU  AJEKTPO(PU3HMUECKIMH TapaMeTpaMHu B JEKapTOBOM CHUCTEME KOOpPIMHAT
umeet Tpu cocrasisomue Ex, Ey u E; u onpenensercs kak

E:JE}:EJ’E}"EJFEJ_

COCTaBJ'IHIOH_II/IC Ex, Ey u E; OMPCACIIIOTCA CYMMHUPOBAHHUEM COOTBCTCTBYIOIIUX
COCTaBJIAOIINX OAMHOYHBIX pOMGI/I‘-ICCKI/IX AHTCHH, BXOIAIIUX B aHTCHHY PFI[

E =E'4E¥

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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_ ¥l ¥
B, =E}+E"

E =E'+EF

CocTaBisOIKe SJIEKTPUUECKOTO TIOJsS OAWHOYHONH pomOudyeckord aHTeHHbl PI°
OTIPEIEISAIOTCS CYMMHUPOBAHUEM TI0JICH €€ OTIEIBHBIX JIEMEHTOB - 4-X CTOPOH pomoa,
MIPEACTABIISIIONTUX COOO0M MPOBOIA, OOTEKaeMble OETyIei BOJTHOM TOKa:

B, =B+ BT+ B + BY Jcos f+(B] +BF + BT + B Jsin

E, =B+ BT+ EF - B Jain f+ (8] + B + BT + B Jeos

E =B +EF + EF + BT )

5

riue EI, EH, EHI, BV COOTBETCTBYIOIINE COCTABIISIOIIUE OISl CTOPOH poMoOa,

xﬁ =n/l-& (® - moyloBHHA TYTIOTO yTiia poMoOa).

BHGKTpI/I‘IeCKOC moJIC MpoBOAA, 00TEKaeMOro 661"}’1].[617[ BOJIHOH TOKa, OIpCACIIACTCA
HUHTCTPUPOBAHUCM noJyiei TOPU3OHTAJIbHBIX 3JICMCHTAPHBIX JJICKTPUUCCKUX BI/I6paTOpOB
IO AJIMHE IIpOBOAAa C YyUCTOM (by'HKI_II/II/I PacCpeaciICHuA TOKA.

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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3.6. Hanps:keHHOCTh 1M0JI1 MHOTOBUOPAaTOPHBIX
AHTEHHBIX CHCTEM KHJIO- U TeKTOMETPOBOIO
AUATIA30HOB

K MHOroBuOpaTOpHBIM aHTEHHAM KWJIO- U T€KTOMETPOBBIX JHMANla30HOB OTHOCATCS
CUCTEMBI U3 JBYX aHTEHH-MauT, aHTeHHble cucteMbl CB(2+2), CB(4+4) u ap. OcHoBoil
JUIA TIOCTPOEHHSI 3TUX CHUCTEM SIBISIFOTCSI QHTEHHBI-MAyThl C HUXHHUM, BEPXHUM WU
IIYHTOBBIM THMTAaHUEM, IMPEACTABIAIONINE COO0OM BEpTUKAJIbHbIE HECUMMETPUUYHbBIE
BUOPATOPBI.

Hanpsokennocts mons (9 dexTuBHOE 3HadeHHE) B JIO0OW TOYKE MPOCTPAHCTBA
BOKPYI MHOTOBHOpPAaTOPHOM aHTEHHOH CHCTEMbI, pPACHOJIOXKEHHOW HaJa 3eMHOMN
MOBEPXHOCTHIO C PEANbHBIMHU 3JIEKTPO(U3NUECKUMHU MapaMeTpaMy, B LUIMHIPHYECKON
CHUCTEME KOOPAMHAT UMEIOT AB€ cocTaBisitomue Er u Ez u onpeaenstores kak

E=HHEIE+‘EEE.

Cocransiromine Er um  E; onpenensitorcss CyMMHpPOBaHHMEM COOTBETCTBYIOIHX
COCTABJISIOLINX OT Ka)KJIOM MayThl, U3 KOTOPBIX COCTOAT AHTECHHbBIE CUCTEMBI:

N
Ex = Z‘Exl

-1,

i
B, =3 B cosey
il :

rac E.E >

E?"]. -COCTAaBJIAIOIIHEC SJICKTPUUCCKOT'O ITOJIA OT Ka)KI[OI\/’I MayThI.

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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1- YIOJI MEXy COCTABJISIOLIUMU ITOJI,

N - KOIMYECTBO aHTCHH-MAUT B CHUCTEMC,

glu

E

¥lompenensoTes Mo METOIMKe, TpuBeAcHHOM B pasnene 3.3. [Ipu aTom B pacueTax ajis
OTJICTTLHBIX BHUOPATOPOB, BXOMSIIMX B CHCTEMY, M3MEHSIOTCS TOJIBKO MX KOOPIAHMHATHI
OTHOCHUTEIHLHO BRIOPAHHOUW TOYKH HAOIIOICHUSI.

Pexxumbl paboThl MHOTOBHOPATOPHBIX AHTEHHBIX CHCTEM, a UMEHHO, MEPEKIIOUeHUe
HANpPaBIEHUH MaKCUMAJIbHOTO W3IyueHHUs, 0OECIeUNBAIOTCS BBIJCIICHUEM aKTUBHBIX U
MACCUBHBIX BHOPATOPOB, a Takke HeoOXxoaumoil (a3upoBKOW MUTaHHS MPHU pacyeTax
pacnpe/esieHnii TOKOB M0 OTAENbHBIM BHOpaTopam.

PacnpeneneHI/Ie TOKOB IIO O3JICMCHTaAM QaHTCHH OIPCACIIACTCA 100 H3BECTHLIMU
MCTOJaMM aHaJIku3a MHOFOBI/I6paT0pHI>IX CHCTEM, 1100 3a4a€TCAd TaKHMM KaK Ha
COOTBCTCTBYIOIIIUX OJUWHOYHBIX MaAdTax, H3 KOTOPBIX COCTOUT MHOFOBHGp&TOpHaﬂ
AaHTCHHaA.

3.7. HanpsizxkeHHOCTh 110J1d ['- 1 T- 00pa3HbIX aHTEHH

I'- u T- oOpa3Hble aHTEHHBI COCTOST M3 BEPTUKAJIBHOW M TOPU3OHTATHHON
M3ITyYalolUX YacTeu.

Hamnpspbxkennocts modnist (3¢ dekTuBHOE 3HAYEHHE) B JIIO00M TOYKE IPOCTpPaHCTBA
BOKPYI 3THUX aHTEHH, PACMOJOXXEHHBIX HaJ 3E€MHOW MOBEPXHOCTHIO C peaTbHBIMU
ANEeKTPOPU3NYECKUMHU TMapaMeTpaMu, B JEKapTOBOM cHUCTEME KOOPAWHAT HMMEET TpHU
cocrasiisromue Ex, Ey u Ez u onpenensiercs kak

E:JEK

K2R
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Cocrapnsromme Ex, Ey m Ez ompenensrorcs CyMMHUPOBaHHEM COCTaBJISAIOLIMX
ropu3oHTanbHOi (Exr, Eyr, Ezr) u BeptukansHoi (Ezg n Ers) M3mydaromux uacteil B
BUJIE:

B=E +E,ma

[y
1

E}E +Ehg c:oss-:’

E =8 +&

I T I8,

e - yEQJI MezgiLy COCTaBJIAIOMIEH E;I-'gI/I OMHON W3 TOPM30HTAIBHBIX
COCTABIISIONINX < 3 MM — .

CocraBnsmoomuye  JIEKTPUYECKOrOo  IOJII  TOPU3OHTAIBHOM W BEPTHUKAJIbHOMN
H3Tydaromux yacTtel aHTeHH OMpPEACIIAIOTCA IO METOAUKAM, NPUBCACHHBIM B pa3acjiax
3.2 1 3.3 COOTBETCTBEHHO.

Pacripenenenre Toka Ha BepTUKaabHOU YacTu ['- u T- 00pa3HBIX aHTEHH COBIIAJACT C
pacripesielieHueM Ha BEPTHUKAIBHBIX CHMMETPHUYHBIX BHOpATOpax HIDKHETO HMHUTAHUS C
€MKOCTHOM Harpy3koil. PacnpeneneHue TOka Ha TOpPHU3OHTAIBHOM YacTH aHAJIOTMYHO
pacrpesielieHuI0 Ha JIMHEHHOM CHMMETPHUYHOM BHOpaTtope ¢ CUH(A3HBIM MHUTaHHEM
IIey.

4. KoHTpOJIbHBIC BAPUAHTHI pacyera

Jlis mpoBepKu MPaBUIBHOCTH (PYHKIIMOHUPOBAHUS aJTOPUTMOB M IMPOrPaMMHOIO
o0ecrniedeHuns, MOCTPOCHHBIX HAa OCHOBE HACTOSIIMX METOAMYECKUX YKa3aHUU, HUKE
MPUBEACHBI PE3YyJIbTaThl PACUETOB M0 KOHTPOJIbHBIM Bapuantam Bxomsmux B CAIIP 50
TUIIOB aHTEHH.

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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Peanuzanuu aropuTMOoB MOT'YT UMETh HEKOTOPBIE HENPUHLIUITUAIBHBIE OTINYHS. JTO
OTHOCHUTCSI, HalpUMep, K TOYHOCTH YHCICHHOTO HHTETPUPOBAHUS, BBIOOPY METOJIOB
pELIEHNs] CUCTEM YPaBHEHMM M METOJIOB OIPEAEIEHUS CONPOTUBICHUN W3IIy4YEHHUS,
YTOYHEHHIO paclpeneicHuid TokoB U T.4. CieqyeT MMeTh BBHUJY, UYTO TaKHE OTIMYUSA
MOTYT NIPUBECTH K HECOBIAJEHUIO pacYeTOB 110 KOHTPOJIbHBIM BapranTaM Ha 10 Y4 20 %.

AHTCHHBI pacnoararoTcsa 0o B ,[[eKapTOBOﬁ, 0o B L[HJIHH,[[pH‘{eCKOf/'I CUCTEMAX
KOOpAUHAT. Ocu Z o0cux cucreM NEPpNCHAUKYJISIPDHBI MOBCPXHOCTH pas3aciia. I[J'Iﬂ
AHTCHH, PACIIOJIO’KCHHBIX B HeKapTOBOﬁ CUCTCMC KOOpPAUHAT, B KOHTPOJIbHBIX BapUaHTax
pacucrTa HpI/IBOIlf{TCH MOAYJIN OCHOBHBIX COCTABJIAIOIIHNX ITOJISA - TOPU3OHT EHQX_HTEFF}/
U BCPTUKAJIBHOU EZ, a TaKXC TOPU3OHTAJIbHAA COCTABJIAMOLIASA BHA ,

cyMMapHas

N[|E,-f|2 B +|Ef o ]

u MOI[y.TIB COCTAaBJIAKOIICHU EJ, KOTOpBII/I OHpe,Z[eJ'IHCT
XapaKTepI/ICTI/IKy HaHpaBHeHHOCTI/I AHTCHH, I/I3J'Iy‘laI-OH_II/IX B JaJbHIOKO 30Hy TI0JIC
FOpHSOHT&J’IBHOﬁ HOJ'IHpI/IBaHI/II/I. ZIJ'ISI AdHTCHH, paCHOJ'IO}KeHHBIX B LII/IJ'II/IH,I[pI/ILIeCKOI\;I
CUCTCMC KOOpI[I/IHaT, HpI/IBOI[HTCH MOIIYJ'II/I FOpHSOHTaHBHOﬁ EI' %1 BepTHKaHBHOﬁ EZ
COCTAaBJIAKOIIUX ITOJISA U CYMMapHaH COCTaBJIAKOIIIAaA BUAAa

M'|Er|2 + |Ez|3'

OpueHTalusi aHTEHH OMNpEeNsIeTcss YCTAaHOBOYHBIM a3MMYTOM - HAlpaBiICHHEM, OT
KOTOPOrO0 OTCYMUTBIBAETCS a3WMYyTalbHBIM yroj. PacdyeTHble JaHHbBIE I KaKIOU
AHTEHHBI MIPUBEJIEHBI TI0 BCEM COCTABJISIOIMIMM Ha paccTtosHuu 100 M (1 cucteMsl U3
2-x anteHH-mMauT, CB(2+2), CB(4+4), JIITH u JIITH2 - 300 M) u BeicoTe 2 M HaJl 3eMHOMI
ITOBEPXHOCTBIO B HampasiaeHuu 10° OT yCTaHOBOYHOrO a3sMMyTa aHTEHH I CYyXOM
noussl (e=3, d=0,001 Cm/m).

AnTtenHa BI'/l 6/10
Bubparop pacmonoxkeH B JeKapTOBOM cucTeMe KoopAauHaT B Tuiockoctu X0Z
napajuieaIpHO OcH X. YCTaHOBOYHBIM a3MMYT - HaIlpaBJiI€HUE, NEPHEHAMKYISIPHOE OCH
BUOparopa, T. €. och Y.

WUcxonnsie manable:

- JUIMHA Ij1eya Bubparopa - 6 M,

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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- BBIcOTa nmoaBeca - 10 M.
- U31y4yaeMas MOIIHocTh - 10 kBT.
- JUTMHA BOJHEI - 12 M.

PacueTnbic 3HaueHMs 1101 B B/M;

- cocTapisromas Ex 1,6084;

- cocraBisonias Ey 0,3031;

- TOPU30HTAJIbHASI COCTABIIAIOIIAS 1,6367;

- BEpTUKaJIbHasl COCTABJIAOIIAS 0,0342;

- cocrapisromas Ej 1,6366;

- CyMMapHas COCTaBJISIOIAs 1,6370.
Antenna YI'Jl 6/10

Bubpatop pacrosiokeH B IUIOCKOCTH, MapajuieabHOM rmiockoctd XO0Y nexapToBoi
CHCTEMBbl KOOPJMHAT. YCTaHOBOYHBIN a3UMyT - OMCCEKTpHCa HPSMOro yrija, KoTopas
napajuiespHa ocu Y.

HcxonHsle naHHble:

- JUIMHa Tj1eya, BuOparopa - 6 M.

- BbICOTa noziBeca - 10 M.

- U31y4yaeMas MOIIHocTh - 10 kBT.

- JUIMHA BOJHEI - 12 M.

PacuyerHbie 3HayeHus nons B B/Mm:

- cocTapisromas Ex 0,3656;
- cocrapisomas Ey 0,0993;
- TOPU30HTAJIbHASI COCTABIISAIOIIAS 0,3788;
- BEpTUKaJIbHAsl COCTABJISIIOLIAS 0,1387;
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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- cocrapisromas Ej 0,3713;
- CyMMapHas COCTaBJIAOLIAs 0,4034.
AnTtenna PI'/l 65/4.0 1.0 (22)

AHTEHHa pacloyioKEeHa B JEKApTOBOM CUCTEME KOOpPAMHAT BAOJNb OcU X, OCb Z
IIPOXOJUT Y€PE3 LIEHTP aHTEHHBI. Y CTAaHOBOYHBIN a3UMYT - IPOJOJIbHAS OCh AHTEHHBI, T.
e. ocp X.

HcxonHble naHHbIE:

- CTPOUTENbHASI JUIMHA BOJIHBI - 22 M,

- OTHOCHUTEINbHAS BBICOTA NOJIBECA - 1,

- OTHOCHTEJbHAs AJTMHA CTOPOHBI poMoa - 4,

- IOJIOBMHA TYIOTO yria pomoa - 65°,

- KO3 punueHT Oeryiueit BoiaHsI - 1,

- U3JIy4aeMas MoIHOCTb - 100 kBT,

- JUIMHA BOJHLI 25 M.

PacuerHbie 3Hayenus nons B B/Mm:

- cocTapisromas Ex 6,7860;

- cocrasisonas Ey 10,2015;

- TOPU3OHTAJIbHAS COCTABIISIOLLIAS 12,2524;

- BEpTUKaJIbHasl COCTABUBILIAS 12,3260;

- cocraBysromas E; 10,6611;

- CyMMapHas COCTaBJIAIOIIAs 17,3796.
Antenna CI'/l 2/4 PH (16)

AKTHUBHOE MOJIOTHO AaHTCHHBI JIEKUT 3 IUIockocTH X0Z I[eKapTOBOﬁ CHUCTCMBI
KoopAuHaT CHUMMCTPHUYHO ocu 7. Y CcTaHOBOYHBIN asuMyT -  HallpaBJICHHUC,
NEPpNCHAUKYJISIPHOC MTOJIOTHY aHTCHHEI, T. €. OCb Y.

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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HcxonHble naHHbIE:

- CTPOUTENbHASI UIMHA BOJIHEI - 16 M,

- OTHOCHTENbHAs AJIMHA Tuieya Bubpatopa - 0,41,

- OTHOCUTENIBHOE PACCTOSIHUE MEXKAY CEKLUAMU - 1,

- OTHOCHUTEJBHOE paccTosiHue 10 peduiekropa - 0,265,
- OTHOCUTENIBHOE PACCTOSIHUE MEX Ay dTaxkami - 0,5,
- OTHOCHUTENbHAS BbICOTA NOJBECA 1-ro aTaxka - 1,

- KOJIMYECTBO 3Takei BUOPATOpPOB -2,

- KOJIMYECTBO IJIeY CUMMETPUYHBIX BUOPATOPOB B 3TaXKE - 4,
- U3JIy4aeMas MoIHOCTb - 100 kBT,

- JUIMHA BOIHEI - 20 M,

- (haza muranus pedexropa - 150°.

PacuerHbie 3HayeHus nons B B/Mm:

- cocTapsromas Ex 22,2791,

- cocraBisonas Ey 3,7651;

- TOPU3OHTAJIbHAS COCTABIISIOLIAS 22,5950;

- BEpTUKaJIbHas COCTABJISABILIAS 1,2206;

- cocrapsromas E; 22,5897,

- CyMMapHas COCTaBJIAIOIIAs 22,6279.
Antenna CI'/] 2/4 PA (16)

Pa3zmerienne aHTEHHBI M YCTAaHOBOYHBINA a3uMyT aHajoruuynsl antenne CI'JI 2/4 PH
(16).

HcxoaHbie JaHHBIE:

- CTpOUTENbHAs JAJIMHA BOIHBI - 16 M,

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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- OTHOCHTENbHAs AJIMHA Tuieya Bubpatopa - 0,41,

- OTHOCUTENIBHOE PACCTOSIHUE MEXAY CEKLUAMMU - 1,

- OTHOCHUTENBHOE paccTosiHuE 10 peduiekropa - 0,265,
- OTHOCUTENIBHOE PAaCcCTOSIHUE MEX Ay dTaxkami - 0,5,
- OTHOCHUTEJIbHAs BbICOTA MojaBeca 1-ro ataxa - 1,

- KOJIMYECTBO 3Takel BUOPATOPOB - 2,

- KOJTMYECTBO TJIeY CHMMETPUYHBIX BUOPATOPOB - 4,

- u3ayvyaeMas MoutHocTh - 100 kBT,

- JUIMHA BOJHEI - 20 M.

PacueTnbic 3HaueHus 1101 B B/M;

- cocTapisromas Ex 15,9201;
- cocrasisonas Ey 2,6491;
- TOPU3OHTAJIbHAS COCTABIISIOILIAS 16,1390;
- BEpTUKaJIbHAsl COCTABJISIOLIAS 0,8455;
- cocrapysromas E; 16,1354,
- CyMMapHas COCTaBJIAIOIIAs 16,1611.

IIpoBoa, o0Texkaemblii Oerymeii BOJHOH TOKa
IIpoBoxg pacnonoxken B 1iockocth XO0Z #eKapTOBOM CHCTEMBI KOOPAMHAT
[apajuleIbHO OCU X, TOYKA MUTAHUS JIEKUT HAa OCH Z. YCTaHOBOYHBIN a3UMYT - OChb
IIpoBOJA, T.€. 0Cb X.
HcxonHble naHHbIE:
- JUIMHa mmposoza - 50 M,

- BeIcOoTa nojaBeca - 10 M,

- ko3 puuueHT Oeryiueit BoiHsl - 0.8,

GuaHec-nnaqos, T30 4 e gokymenTax: 27
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- (haza manaroreit BoaHBI - 0 M,

- haza oTpaskeHHOU BOIHBI - 0 M,

- U3J1y4yaeMas MouIHocTh - 10 kBT,
- JUIMHA BOJHLI - 10 M.

PacuerHbie 3Hayenus nons B B/Mm:

- cocraBisaromas Ex 1.5366;
- cocrapisomas Ey 7,2662;
- TOPU3OHTAJIbHAS COCTABIISIOILIAS 7,4269;
- BEpTUKaJIbHasl COCTABJIAOIIAS 2,0913;
- cocrapisromas Ej 7,3423;
- CyMMapHasl COCTaBJIAOIIas 7,7157.

Antenna PI' 65/4 1 (22)

AHTEHHa pacrojioXeHa B JIEKapTOBOW CHCTEME KOOpIHMHAT, OOJbllas JWaroHalb
poMba mapajuienabHa ocH X, TOYKA MUTAHUS aHTEHHBI JIEKUT HAa OCH Z. YCTaHOBOUYHBIN
a3uMYyT - OOJIbIIas TMaroHaiab poMoa, T.e. och X.

HcxonHble naHHbIE:

- CTPOUTENbHASI JUIMHA BOJIHEI - 22 M,

- OTHOCHUTENbHAS BBICOTA NOJBECA - 1,

- OTHOCHUTENbHAs AJIMHA CTOPOHBI poMoa - 4,

- IOJIOBMHA TYIOTO yriia pomoa - 65°,

- KO3 puuueHT Oeryieii BoiHsI - 1.

- u3ayyaeMas MoutHocTh - 100 kBT,

- JUIMHA BOJHEI - 25 M.

PacuerHbie 3Hayenus nons B B/Mm:

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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- cocTapsromas Ex 4,2007;

- cocraBisonas Ey 20,4229;
- TOPU3OHTAJIbHAS COCTABIISIOLLIAS 20,8504;
- BEpTUKaJIbHasl COCTABJIAOIIAS 13,5521;
- cocrapysromas E; 19,7216;
- CyMMapHas COCTaBJIAIOIIAs 24,8676.

HaxknoHHbBIN HeCHMMeETPHYHBII BHOpaTOp

Bubpatop pacnonoxeHn B miIockocTH Y0Z 1exkapToBOH CHUCTEMbI KOOpPJIMHAT,
HAKJIOHEH B CTOPOHY IIOJIO)KMTEIBHOTO HANpaBIEHUs OCH Y, TOUYKA MUTAHUS JIEKUT Ha
ocH Z. YCTaHOBOYHBIN a3UMYT - OCb Y.

HcxonHble naHHbIE:

- JUIMHa 11eya BuOparopa - 6 M,

- BBICOTA PACIIOJIOKEHMSI TOUKH MUTAHUsA - 10 M,

- U3J1y4yaeMas MouIHocTh - 10 kBT,

- JUTWHA BOJHEI - 12 M,

- YTOJI HAaKJIOHAa BUOpaTOpa K FOPU30HTY - 60°.

PacuerHbie 3Hayenus nonsd B B/Mm:

- cocTapisromas Ex 0,0252;
- cocraBisonas Ey 0,3511;
- TOPU3OHTAJIbHAS COCTABIISIOILIAS 0,3520;
- BEpTUKaJIbHas COCTABJIAOIIAS 0,8665;
- cocrapisromas Ej 0,0386;
- CyMMapHas COCTaBJISIOIas 0,9353.

HaxkJ/ioHHBIN CMMMeTPUYHBIH BUOpPAaTOpP

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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PasMmenienue aHTeHHBI U y'CTaHOBO‘-IHHﬁ A3UMYT AHAJIOTUYHBI

CUMMETPUYHOMY BUOpaATOpY.
HcxonHble naHHbIE:

- JUIMHa T1eya BuOparopa - 6 M,

- BbICOTA pACIIOJIOKCHUA TOYKH TUTAaHUSA - 10 M,

- U31y4yaeMas MouIHocTh - 10 kBT,

- JUTWHA BOJHEI - 12 M,

- YTOJI HaKJIOHA 390paTopa K TOpU30HTY - 60°.

PacuerHsie 3HaueHus 1ojg B B/M:
- cocrapnsromas Ex

- cocrasiomas Ey

- TOPU3OHTAJIbHAS COCTABIISIOLLIAS
- BEpTUKaJIbHasl COCTABJIAOIIAS

- cocrapysromas E;

- CYMMapHas COCTaBJIgBIIasA

0,1374;
0,9915;
1,0010;
2,5852;
0,1326;

2,7722.

BeprukajabHblii HeCHMMETPHYHBIN BUOpaTOp

HAKJIOHHOMY

BH6paT0p PAacCIIOJIOKCH B HHHHHﬂqueCKOﬁ CUCTCMC KOOPpAWHAT BJAOJIb OCHU Z.

HcxoaHbie JaHHBIE:

- JUIMHa 11eya BuOparopa - 6 M,

- BbICOTA pACIIOJIOKCHUA TOYKH TNUTAaHUSA - 10 M,

- U31y4yaeMas MoIIHocTh - 10 kBT.
- JUTAHA BOJHEI - 12 M.
PacuerHsie 3HayeHus nons B B/Mm:

- BEpTUKAJIbHAaA COCTABJIAIOIIaA

PaapaboTka v akcnepTtuaa
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- TOPU30HTAJIbHAS COCTABIIAIOIIA 1,1694;
- CyMMapHas COCTaBJIAIOMIAs 3,3407.
BepTukaJbHbIi CHMMETPHYHBIH BHOpaTOp
Bubpatop pacnonoxeH B IHIMHIPUIECKON CUCTEME KOOPAUHAT BJIOJIb OCH Z.
HcxonHble naHHbIE:
- JUIMHa 11eya BuOparopa - 6 M,
- BBICOTA PACIIOJIOKEHMSI TOUKH MUTaHUsA - 10 M,
- U31y4yaeMas MouIHocTh - 10 kBT,
- JUIMHA BOJHLI - 12 M.

PacuerHbie 3Hayenus nonu B B/M:

- BEpTUKaJIbHAsl COCTABJISIOLIAS 3,6867;
- TOPU3OHTAJIbHAS COCTABIISIOLLIAS 1,3287;
- CyMMapHas COCTaBJIAIOIIAs 3,9188.

H3oTponHblil H31y4yarTeiab

Hcxonnble JaHHBIC:
- BeIcOoTa nojaBeca - 10 M,
- U31y4yaeMas MouIHocTh - 10 kBT,
- JUIMHA BOJHEI - 12 M.
PacueTnoe 3nauenue noius - 7,3631 B/m.

AHTEHHA-MA4YTa HHKHEr0 MU TAHHUS
Bubpartop pacnosnoxeH B HIIUHAPUIECKON CUCTEME KOOPIUHAT BAOIb OCH Z.
Hcxonnble JaHHBIC:

- IIiHA BOIHEI - 400 M,

Buanec-nnaqos, T30 4 & pokymenTax:
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- BeIcoTa MauThl - 100 M,
- u3ay4yaeMas MoitHocTth - 100 kBT.

PacuerHbie 3Hayenus nons B B/Mm:

- BEpTUKaJIbHasl COCTABJIAOIIAS 17,4024;
- TOPU3OHTAJIbHAS COCTABIISIOLLIAS 5,5191;
- CyMMapHas COCTaBJIAIOIIAs 18,2567.

AHTEHHA-Ma4Ta BepXHero NUTaHus
Bubpatop pacnonoxxeH B IHIMHIPUIECKON CUCTEME KOOPAUHAT BJIOJIb OCH Z.
HcxonHble naHHbIE:
- IIiHA BOIHEI - 400 M,
- BeIcoTa MauThl - 100 M,
- u3ayvyaeMas MoutHocThb - 100 kBT,
- paAnyCc €EMKOCTHOM HAarpy3ku -15 M,
- BOJITHOBOE COIIPOTUBIIEHHE aHTEHHBI - 100 OMm.

PacuerHbie 3Hayenus nons B B/Mm:

- BEpTUKaJIbHas COCTABJIAOIIAS 10,2779;
- TOPU30HTAJIbHASI COCTABIIAIOIIAS 3,2596;
- CyMMapHas COCTaBJIAOLIAs 10,7824.

AHTEHHA-Ma4Ta HIYHTOBOI0 NMUTAHUSA
Bubpartop pacnosnoxeH B HIIUHAPUIECKON CUCTEME KOOPIUHAT BAOIb OCH Z.
HcxonHble JaHHBIE:
- IIiHA BOIHEI - 400 M,

- BeIcoTa MauThl - 100 M,

Buanec-nnaqos, T30 4 & pokymenTax:
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- u3ay4yaeMas MoutHocTth - 100 kBT.

PacuyerHbie 3Hayenus nons B B/Mm:

- BEpTUKaJIbHas COCTABJIAOIIAS 17,4024;
- TOPU3OHTAJIbHAS COCTABIISIOLLIAS 5,5191;
- CyMMapHasl COCTaBJIAIOMIAs 18,2567.

AHTEHHA ¢ peryJMpyeMbIM pacnpeejeHneM TOKA
Bubpartop pacnomnoxeH B HUIUHAPUIECKON CUCTEME KOOPAUHAT BAOIb OCH Z.
Hcxonnble naHHbIE:
- IIHA BOIHEI - 400 M,
- BBICOTA HIDKHEH 4acTH MadThl - 80 M,
- BBICOTA BEpXHEW YacTu MauThl - 120 M,
- u3ayvyaeMas MoutHocThb - 100 kBT,
- BOJIHOBOE CONPOTHUBJICHUE HMKHEHN YacTa anTeHHbI - 100 Owm,
- BOJIHOBOE COIIPOTHUBIICHHE KOPOTKO3aMKHYTOro nuierda perymuposku - 100 Om,
- JUTMHA KOPOTKO3aMKHYTOTO IIjieii(a peryaupoBku - 50 m.

PacuerHbie 3Hayenus nons B B/Mm:

- BEpTUKaJIbHas COCTABJIAOIIAS 1,4703;
- TOPU3OHTAJIbHAS COCTABIISIOILIAS 1,0093;
- CyMMapHas COCTaBJIAIOIIAs 1,7834.

Cucrema u3 ABYX AaHTCHH-Ma4T

AHTEHHa pacrnojoKeHa B LWJIMHAPUYECKOW CUCTEME KOOPAMHAT, OCh Z NapajuleibHa
BUOpaTOpaM M JIOKUT C HUMH B OJHOW IUIOCKOCTH. YCTaHOBOYHBIM a3uMyT -
HarpaBJIeHUE Ha IepBbIi BUOpATOp.

HcxoaHbie JaHHBIE:

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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- IIiHA BOIHEI - 400 M,

- BeIcoTa MauT - 200 M,

- MOIIIHOCTb, U3Jly4yaeMas nepBoi mauroi - 100 kBT,
- MOIIIHOCTb, U3Jly4aeMasl BTopoil mautoi - 0 kBT,

- paccTosiHuE MEX Ty MauTamu - 70 M.

PacuerHbie 3HayeHus nons B B/Mm:

- BEpTUKaJIbHasl COCTABJIAOIIAS 12,3466;
- TOPU3OHTAJIbHAS COCTABIISIOILIAS 2,8254;
- CyMMapHas COCTaBJIAIOMIAs 12,6658.

AnTenHas cuctema CB (2+2)

AHTEHHa pacrnojoKeHa B LWIMHAPUYECKOW CUCTEME KOOPIMHAT, OCh Z NapajuleibHa
BUOpaTOpaM M NPOXOAUT dYepe3 TeOMETPUUYECKUH ILIEHTP AaHTEHHBI. YCTaHOBOYHBIM
a3UMYT - HalpaBJICHUE Ha TIEPBbI U BTOPOI BUOPATOPBHI.

HcxonHble naHHbIE:

- IiiHa BOJHBI - 400M,

- BeIcoTa MauT - 200 M,

- MOIIIHOCTb, U3Jly4yaeMas nepBoi mauroi - 100 kBT,

- MOIIIHOCTb, U3JIy4aeMas BTopoi mautoii - 100 kBT,

- MOIIIHOCTb, U3JIy4aeMas TpeTbel MadTo - 0 kBT.

- MOIIIHOCTb, U3JIy4yaeMasl 4eTBepToi MauTon - 0 kBT,

- pacCcTOsSIHUE MEX]ly aKTUBHBIM U ITACCUBHBIM PAIoM MauT - 70 M,

- paCCTOAHUC MCIKY MaYTaMU B psAOY - 70 m.

PacuyerHbie 3HayeHus nons B B/Mm:

- BEpPTHUKaJIbHAs COCTABIIAIOLIAS 13,0193;
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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- TOPU3OHTAJIbHAS COCTABIISIOILIAS 2,9549;
- CyMMapHasl COCTaBJIAOIIas 13,3504.
AnTeHHas cuctema CB (4+4)

AHTEHHa pacrnojoKeHa B LWIMHAPUYECKOW CUCTEME KOOPIMHAT, OCh Z NapajuleibHa
BUOpaTOpaM M NPOXOJUT dYepe3 TeOMETPUUYECKUH ILIEHTP AaHTEHHBI. YCTaHOBOYHBIHM
a3UMYT - HalpaBJICHUE HA PsJl aKTUBHBIX BUOPATOPOB C 1-ro 1o 4-blii.

HcxonHble naHHbIE:

- anuHAa BOIHEI - 400 M,

- BeIcOTa MauT - 160 M,

- MOIIIHOCTb, U3Jly4yaeMas nepBoi Mmauroi - 100 kBT,

- MOIIIHOCTB, U3JIy4aeMas BTopoi mautoii - 100 kBT,

- MOIIIHOCTb, U3Jly4aeMas TpeTbel Mautoi - 100 kBT,

- MOIIIHOCTb, U3Jly4aeMas 4yeTBepToil MauTtoi - 100 kBT,

- MOILHOCTb, U31y4daeMas nsatoi Mautoil - 0 kBT,

- MOILHOCTb, U31y4aeMas 1mectoil mauroi - 0 kBT,

- MOIIIHOCTb, U3JIy4aeMas cepMoi Mauto - 0 kBT,

- MOIIIHOCTb, U3JIy4aeMas BOCbMOW Ma4Tol - 0 kBT.

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

- pacCcTOsIHHE MEXly MauTaMH B psxy - 110 m.

- YTOJI IOBOPOTA AMArpaMMbl HarpaBieHHOCTH - 0°.

PacuerHbie 3Hayenus nons B B/Mm:

- BEpTUKaJIbHAsl COCTABJISIIOLIAS 16,9363;
- TOPU30HTAaJIbHAsA COCTAaBIIAIOLIASL 5,5454;
- CyMMapHas COCTaBJIAIOIIAs 17,3034.
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I'-o0pa3nas aHTeHHa

AHTEHHa pacnojokeHa B TIulockocth X0Z AexkapTOBOW CHUCTEMBI KOOpPJAMHAT,
BEpTUKAJIbHAS 4YacTh JEXHUT Ha OCHM Z, a TOpPU3OHTalbHas MapajuieibHa ocu X.
VYCTaHOBOUHBIA a3UMYT - HaNpaBlieHHWE, MEPHEHAUKYISIPHOE TOPU3OHTAIBHOM YacTH
aHTEHHHI, T.€. OCh - Y.

Hcxonnble naHHbIE:

- nnuHa BOJHBI - 400 M,

- u3ayvyaeMas MoutHocTh - 100 kBT,

- IJIMHA BEPTUKAIBHOM 4acTh - 35 M,

- BBICOTA MOJIBECA BEPTUKAIBHOM yactu - 0 M,

- BOJITHOBOE COIIPOTUBIIEHUE BEPTUKAIBHOU YacTh - 250 Om.

- IJIMHA TJIeYa TOPU30HTAIBHOM YacTh - 32 M,

- BOJIHOBOE CONPOTUBJIEHUE TOPU30HTANBHOM yacTu - 280 Om.

PacuerHbie 3Hayenus nons B B/Mm:

- cocTapisromas Ex 1,1572;
- cocrasisonas Ey 4,1654;
- TOPU3OHTAJIbHAS COCTABIISIOILIAS 4,3231;
- BEpTUKaJIbHasl COCTABJIAOIIAS 13,0169;
- cocrapysromas E; 0,4225;
- CyMMapHas COCTaBJISIOIas 13,7160.

T-o0pa3Hasi aHTeHHA
AHTEHHa pacnojio)keHa B HOckocTh X0Z [eKkapToBOM CHCTEMBbI KOOPAMHAT
CUMMETPUYHO OCH Z. YCTaHOBOYHBIA a3UMYT - HalpaBJICHHE, MEPHEHIUKYISIPHOE
TOPU30HTAJIBLHOM YaCTU aHTEHHBI, T.€. OCh Y.

HcxoaHbie JaHHBIE:

- IIiHA BOIHEI - 400 M,
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- u3ayyaeMas MoutHocThb - 100 kBT,

- JUIMHA BEPTUKAIBHON 4acTH - 35 M,

- BBICOTA I10/IBECA BEPTUKAIBHOM YacTu - 0 M,

- BOJIHOBOE COIIPOTUBIIEHUE BEPTUKAIbHOU YacTu - 250 Owm,

- JUIMHA II7Ie4a TOPU30HTAIBHON 4acTu - 32 M,

- BOJIHOBOE COIPOTUBIIEHUE TOPU30HTAIBHOM yacTH - 280 OM.

PacuerHbie 3Hayenus nons B B/Mm:

- cocrapisromas Ex 0,6737,
- cocrapisomas Ey 3,7446;
- TOPU3OHTAJIbHAS COCTABIISIOILIAS 3,8047;
- BEpTUKaJIbHasl COCTABJIAOLIAS 11,5629;
- cocrapsromas E; 0,0168,;
- CyMMapHasl COCTaBJIAOIIas 12,1728.
Antenna JIITH

AHTEHHa PacIoJIoKEeHA B ICKapTOBOM crcTeMe KOOpauHaT. BubpaTopsl mapanienbHbl
mwiockocty X0Y, coOuparenbHas THHUS JIEKUT B TNIOCKOCTH Y 0Z, 0Ch Z MPOXOIUT uepe3
CepequHy CaMoro JTMHHOTO BUOpaTopa. Y CTaHOBOYHBIM a3UMYT - OCh Y.

HcxonHbIX TaHHbIE: JUIMHA BOJHEI - 50 M,

- U3J1y4yaeMas MOIIHoOCTh - 20 kBT,

- KOJTM4E€CTBO BUOPATOPOB B MOJOTHE - 22,

- JUTMHA TIJIeYa caMoro JUIMHHOTO BHOpaTopa - 25 M,

- BBICOTA IOJIBECA BEPILIHUHBI IOJIOTHA - 2 M,

- BOJIHOBOE COIIPOTHBIIEHHE coOupaTenbHoi TuHuH - 300 Owm,

- YroJ pacKpbiBa aHTEHHBI - 11,5°,
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- YroJ1 HakJIOHa aHTE€HHBI K TOPU30HTY - 30°,
- nepuof peuetky - 0,88.

PacuerHbie 3Hayenus nons B B/Mm:

- cocrapismomas Ex 0,7539;

- cocrasisironias By 0,1964;

- TOPU3OHTAJIbHAS COCTABIISIOLLIAS 0,7791;

- BEpTUKaJIbHasl COCTABJIAOIIAS 0,1043;

- cocrapisromas Ej 0,7761;

- CyMMapHas COCTaBJISIOIIas 0,7860.
AnTenna JITTH2

AHTEHHa pacIoJIokKeHa B IEKapTOBOW cUCTeMe KoopAUHAT. BuOparopsl nmapamienbHbl
mwiockoctd X0Y, ocb CUMMETpPUM AHTEHHBI JIEKUT B IUIOCKOCTH Y O0Z. YcTaHOBOYHBIN
a3UMYT - OCb Y.

HcxonHble naHHbIE:

- JUTWHA BOJHEI - 50 M,

- U3J1y4yaemMas MOIIHOCTh - 20 kBT,

- KOJIMYECTBO BHOPATOPOB B MOJIOTHE - 22,

- JUIMHA TIJIeYa CaMoro JUIMHHOTO BUOpaTopa - 25 M,

- BBICOTA I10/IBECA BEPILMHBI ITOJIOTHA - 2 M,

- BOJIHOBOE CONIPOTHUBIIEHHE coOnpaTenbHol UM - 300 Om,

- pacCcTOsIHUE OT BEPIINHBI 1O OCH CHMMETPHH - 2 M,

- YTOJI MeXIy BHYTpEHHEH 00pa3yromeil 1 0cblo CUMMETPHH - 5°,

- YTOJI MeXIy BHEIIHEH 00pa3yroleil u 0Cbl0 CUMMETpUH - 28°,

- YIroJ1 HakJIOHa aHTE€HHBI K TOPU30HTY - 30°,
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- nepuof peuetku - 0,88.

PacuyerHbie 3Hayenus nons B B/Mm:

- cocraJsitomas Ex 0,8914;
- cocrasisonas Ey 0,2162;
- TOPU3OHTAJIbHAS COCTABIISIOLLIAS 0,9172;
- BEpTUKaJIbHasl COCTABJIAOIIAS 0,1072;
- cocrapysromas E; 0,9153;
- CyMMapHasl COCTaBJIAOIIas 0,9235.
Antenna JIIIB

AHTeHHa pacnojiokeHa B IUIockocTh Y(0Z nexapToBOil cUCTEMBl KOOpAUHAT, OCh Z
MIPOXOJUT Yepe3 CaMblil IJTMHHBIA BUOpATOpP. Y CTAaHOBOYHBIHN a3UMYT - OCh Y.

HcxonHble naHHbIE:

- JUTWHA BOJHEI - 50 M,

- U3J1y4yaeMas MOUIHOCTb - 20 kBT,

- KOJIMYECTBO BHOPATOPOB B MOJIOTHE - 22,

- JUIMHA TIJIeYa CaMoro JUIMHHOTO BUOpaTopa - 25 M,

- BBICOTA I10/IBECA BEPILMHBI ITOJIOTHA - 2 M,

- BOJIHOBOE COIIPOTHBIIEHHE coOupaTenbHoi TuHuH - 300 Owm,
- YTOJI HaKJIOHA BepXHel o0pa3yrolieil K ropu30oHTy - 22,7°

- YTOJI HAKJIOHA HIDKHEH 00pa3yroleit K ropu3oHTy - 0°,

- nepuoy pewetku - 0,88.

PacuerHbie 3HayeHus nons B B/Mm:

- cocrapismomas Ex 9,9932;
- cocraBisonias Ey 13,6351;
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- TOPU3OHTAJIbHAS COCTABIISIOILIAS 16,9051;
- BEpTUKaJIbHAsl COCTABJISIIOLIAS 31,4977;
- cocrapisromas Ej 7,8318;

- CyMMapHas COCTaBJIAIOIIAs 35,7476.

AHTeHHa 3eHUTHOrO u3iay4eHus (AT3HN)
AHTEHHa paclojoKeHa B IUIOCKOCTU mnapauienbHol 1mockoct X0Y aexapToBoi
CUCTEMBbI KOOPJUHAT, OCh Z MPOXOJIUT Yepe3 LEHTP AaHTCHHbI. Y CTAHOBOYHBIA a3UMYT -

ocb Y, KOTOpas MPOXOAHWT uepe3 MPOSKIMH TOYEeK MuTaHus BuOpartopoB 1 u 3 Ha
mwi1ockocTh X0Y.

HcxonHble naHHbIE:

- pe’xuM BO30Y>KICHUS aHTEHHBI - KBaJIpaTypHBIH,

- CTpOUTENbHAsSI JUIMHA BOJHBI - 70 M,

- u3ayyaeMas MoutHocThb - 100 kBT,

- OTHOCHTENbHAs AJIMHA TU1ed BUOpaTopos - 0,43,

- OTHOCHUTEJIBHOE PacCTOSIHUE MEXAY LIeHTpaMu BUOpatopos - 0,44,
- OTHOCHTENbHAs BbICOTA NojBeca 1-ro u 3-ro BubGpatopos - 0,2,
OTHOCHUTEIIbHAs BBICOTA Mo/iBeca 2-10 U 4-ro Bubparopos - 0,24,

- JUTWHA BOJHEI - 50 M,

- OTHOCHUTENbHAS JIhHA nuieida - 0,25,

- HaIlpaBJICHHUE BpaIllEHUs IUIOCKOCTH MOJIIPU3ALUU - IPOTUB YaCOBOM CTPEIIKH.

PacuerHbie 3HayeHus nons B B/Mm:

- cocTapsromas Ex 1,8100;
- cocraBisonias Ey 0,9545;
- TOPU3OHTAJIbHAS COCTABIISIOILIAS 2,0462;
- BEpTUKaJIbHasl COCTABJIAOIIAS 2,3712;
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- cocrapisromas Ej 1,9178;

- CyMMapHas COCTaBJIAOLIAs 3,1320.

5. MeToauka usMepeHunil ypoBHeu
JIEKTPOMATHUTHOIO MOJISA

WHcTpyMeHTalbHBI KOHTpoib ypoBHEH OMII mpoBoauTcs ¢ 1enblo onpeseseHus
(aKTHUECKOTO COCTOSIHUSI AJIEKTPOMArHUTHOH OOCTAaHOBKM B paliOHAX pa3MENICHHS
M3IIy4alOlUX CPEACTB U CIY)KUT CPEICTBOM OLEHKH JOCTOBEPHOCTH PpE3yJIbTaTOB
pacuera.

N3mepenus npoBoasTes:

- Ha OJTane MNPeAYNPEAUTEIBbHOIO CAHWTAPHOTO HAA30pa - TPH TPHEMKE
paguorexuuyeckoro oobekra (PTO) B axcrutyaranuio;

- Ha JTane TEeKYILIEro CaHWUTapHOro HaJa30pa - NPH HU3MEHEHUM TEXHUYECKHUX
XapaKTepUCTHK WM PEKUMOB pPabOTHl (MOUIHOCTH W3JIYYCHHUs, AHTEHHO-(PHIECPHOTO
TpaKTa, HallpaBJICHUN U3TyYyEHUs U T.I1.);

- IOpU U3MEHEHUM CHUTYallMOHHBIX YCJIOBMHM pa3MELIEeHUs CTaHUUN (M3MEeHEeHUe
PAaCIIOJIOKEHUSI AHTEHH, BBICOT MX YCTAHOBKH, a3UMYyTa WX yIjla MECTa MaKCUMaJIbHOTO
U3ITy4YeHUs, 3aCTPONKU IPUIIETAIOIUX TEPPUTOPUIL);

- TOCJIE TIPOBEICHUS 3alIUTHBIX MEPOTIPHUITHI, HAPABIICHHBIX Ha CHU)KEHUE YPOBHEH
OMII,

- B IIOPSIJIKE [JIAHOBBIX KOHTPOJIBHBIX U3MEPEHUH (HE PeKe OJTHOTO pasa B Iof).
5.1. IloaroroBka K IIpOBEACHUIO U3MEPEHUN
[Ipu moAroTOBKE K MPOBEACHUIO H3MEPEHHIA IPOBOISATCS CIEAyIONe paboThl:

- COIVIACOBAHHE C 3aUHTEPECOBAHHBIMM IPEANPUATHAMU M OPraHU3ALMAMU LIEIIH,
BPEMEHH U yCJIOBHI NPOBECHUS U3MEPEHUI;

PEKOTHOCIIPOBKA pailOHA MPOBEIEHUS M3MEpEHHii; - BBIOOp Tpacc (MapIipyToB) U
IUIOIIAZ0K M3MEPEHH, MPH ATOM, YHCIO TPAcC OMpeAemsieTcs penbedoM MECTHOCTH,
npuiieraroiei K 00beKTy, U LHeNblo U3MEPEHNUI;

- opraHuzauus CBSI3M i1 OOECHEeYeHHs B3aMMOJCHCTBHUS MEXAY IEpCOHAIOM
CTaHIMU U TPYIIION U3MEPEHUN;
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- obecnieueHre N3MEPEHUH NAaNbHOCTHU 10 TOUKH U3MEPEHUH;
- oTpesieTIeHne HEOOXOJUMOCTH UCTIOIb30BAHUS CPEICTB MHIMBUAYAIbHON 3aIUTHI;
- MOJITOTOBKA HEOOXOAUMOM N3MEPUTENIBHOM anmnapaTyphl.

5.2. Beibop Tpacc (MapipyToB) U3MEpEHHI

Yucno Ttpacc omnpenensercs penbeoM NpuiIerarolmeil MECTHOCTH M IIEJIbIO
u3mepenuii. Ilpum ycranoBnenun rpanun; C33 BbeIOMpaeTcst HECKONBKO —Tpacc,
OIpeNieNIIeMBIX 10 KOHpUrypamuu TteopeTnueckux rpanull C33 u mpuieraromieit
cenuTeOHOM 30HBI. [Ipu TeKyIeM caHUTapHOM HaJ30pe, KOTAa XapaKTePUCTHKHU CTAaHIH
U YCJIOBUSI €€ HKCIUTyaTalliM OCTAIOTCS HEU3MEHHBIMH, U3MEPEHUs MOTYT MPOBOAUTHCS
10 OAHOM XapaKTepHOM Tpacce wiu no rpanune C33.

IIpu BBIOOpPE Tpacc Yy4YUTHIBAeTCA XapakTep Mpuieraromeil MecTHOCTH (penbed,
pacTUTENbHBIA TOKPOB, 3aCTpoilka W TMp.), B COOTBETCTBHUM C KOTOPBIM, paioH,
NpUJIEeTAOMUN K CTaHLUM, pa30KUBaeTCsl Ha CEKTOpbl. B KaxkIoM cekTope BblOMpaercs
panuanbHasi, OTHOCUTEIBHO CTAaHIMH, Tpacca. K Tpacce mpeabsBIsiioTcs TpeOOBaHUS:

- TpacCa OOJI’KHa OBITh OTKpLITOfI, a IJIoMAaAKu, Ha KOTOPBIX HAMECYACTCA MOBCACHUC
H3MepeHHfI, AOJIKHBI UMCTD MIPAMYIO BUAUMOCTD HAa aHTCHHY U3JIYyYarOolICro CpeaAcTBa;

- BIOJNb Tpacchl, B TMpexaenax TriaBHoro Jenectka JIH, He m0omKHO OBITH
nepeussydareiae  (METAIMYECKMX ~ KOHCTPYKUMH W COOpPY)KEHHH,  JIMHUHU
ANEKTpONEpEaAayu  T.I1.) U APYTUX 3aTEHSAIOLINX MECTHBIX IPEAMETOB;

- HaKJIOH TpacChl OOJIDKCH OBbITh MUHHMAJIbHBIM II0 CpaBHCHHIO C HAKJIIOHOM BCCX
BO3MOJXKHBIX TpacC B JaHHOM CCKTOPC:

- TpacCa HOOJIZKHA OBITh IIOCTyl'IHOfI AJig IeHICro MnepeABUKCHUA WA IJIA
ABTOTPAHCIIOPTA,

- IPOTSHKEHHOCTh TPACChl OIPENEISIETCS HA OCHOBE PACUETHOIO YJAJIECHHUS I'PaHUI]
C33 1 ri1yOuHBI 30HBI OrpaHUUYeHHs 3acTpoiiku (B 1,5 - 2 pa3a Gosblie);

- TOYKH (IUIOIIAJKHU) JUIsl TIPOBEJICHHUSI U3MEPEHH CclielyeT BhIOUpAaTh ¢ MHTEPBAIOM
He Oonee 25 M - ipu ynanenuu 10 200-300 M ot uznyyaromeit antensst; 50 - 100 m - npu
ynanenuu ot 200-300 m 10 500-1000 m; 100 M u 6o7ee - npu yaanenuu 6onee 1000 m.

IIpu BBIOOpE IUIOIIAZOK MAJIS MPOBEIACHUS H3MEPEHHH ClIeAyeT y4decTb, 4TOOBI B
panuyce 1o 10 M OTCYTCTBOBalIM MECTHBIE MNpeAMEThl M M3 JH0O0H ee TOuYKH
obecrieunBanach MpsiMas BUAMMOCTb Ha U3Ty4arollylo aHTCHHY.
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I/ISMCpeHI/IH PCKOMEHAYCTCA MNPOBOJAUTH B TOYKAX OJNM3KUX K rpaHuic 30HLBI, KakK
BHYTPH 30HBI, TaK U BHC €C. I/IHTCpBaH MCKAY TOYKaMU H3MepeHHI>i BBI6I/IpaCTC}I, Hcxoas
N3 MCCTHBIX YCHOBHﬁ.

5.3. IIpoBenenue usmepeHuit

N3mepenuss ypoBHEH HANpsHDKEHHOCTH TMOJSL JTOJDKHBI MPOBOAUTBHCS C MOMOIMIBIO
u3Mepurened  HanpsbkeHHoctd  monsgs  tuna NFM-1,  KOTOpbIMH  OCHAILEHBI
METPOJIOTHUECKHE  CIYXKObl  paJHOTEXHHMYECKUX  OOBEKTOB W CAHHUTapHO-
AMUJAEMHUOJIOTMYECKUX CTaHIMi. KOHTpOiIb ypOoBHEHN MOJISI MOYKET OCYLIECTBISATHCS TAKXKE
npubopamu THna I13-15 wmm I13-17. M3meputenbHble KOMIUIEKTHI JOJDKHBI OBITH
WCIIPaBHBIMU U UMETH JEHCTBYIOIIEE CBUIETEIBCTBO O FOCYJaPCTBEHHOM MOBEPKE.

B BBIOpaHHBIX TOYKax Ha BBICOTE 2 M OT TIOBEPXHOCTH 3€MJIH, IyTeM
COOTBETCTBYIOLIICH OpHEHTAllMM AaHTEHHBbI MpHOOpa MPOBOIATCS HU3MEPEHHUs BCeX
COCTABJISIIOLIMX BEKTOpa HANPSXKCHHOCTH AJIEKTPUUYECKOTO MOJS KaKJOW aHTEHHBI (B
3aBUCHMOCTH OT M3JIy4aeMOH IMOJSApU3alMU U3MepsAroTcs cocTapustomue Ex, Ey, Ez nin
Er, Ez) m paccuntbiBaeTcs 3Hau€HHE MOJIYJS BEKTOpa HANpPsDKEHHOCTH IONS B
coorBeTcTBUM ¢ (opmynamu pazgena 3. IlpubGopsr tuma I13-15 - II3-17 umeror
M30TPOIHYIO AaHTEHHY U U3MEPSIOT Cpa3y MOJYJIb BEKTOPA HAIIPSHKEHHOCTH T1OJIA.

W3mepenust ypoBHEW HAIPSHKEHHOCTH 3JIEKTPUUYECKOTO TOJS MPOBOIATCA B KaXAOU
HaMEUYEHHOH TOYKE OT KaXKI0H OTIENbHO U3yyaroliei aHTeHHbl. To eCTh, T0IKHO OBITH
IIPEyCMOTPEHO MOCIEA0BATENBHOE BKIIOUEHUE U U3MEPEHHUE YPOBHEN HaNpPsSKEHHOCTU
nojast oT Kaxaod u3 anreHH PTO, paOortarommx B JaHHOM HampaBiICHUU WU
OKa3bIBaIOIIMX BIIMSHUE HA CYMMapHOE 3HAUYEHUE HANPSKEHHOCTH IOJIS B TAHHOW TOYKE
(ompenensieTcst MO pe3yJsibTaTaM pacueTa CAaHUTApHBIX 30H M OLICHKM BKJIAJa KaXKI0H
auteHHbl PTO). OOpaboTka JaHHBIX M3MEpPEHHI HANPSXKEHHOCTH IOJII MPOBOJIUTCS B
COOTBETCTBUH € (POPMYIION:

E= B 4B 4. +E

rac, E - CyYMMapHas HAIIPs>KCHHOCTD IT10JIA OIPCACIICHHOTO YaCTOTHOI'O AWAIla30HA,

El, Ez, VaEn - HaINps’KCHHOCTL IMIOJII, CO3aaBacMasd KaXIbIM HCTOYHHKOM B OAHOM
HYaCTOTHOM JHalia3oHc€.

[TocTpoenue rpaHul] CAHUTAPHBIX 30H MIPOU3BOJUTCS B COOTBETCTBHHU € (hOPMYIION:
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y 2 2
Enu Hey Hey
+ +

Endy,, Enay Enay,,

rae: Enu, Ecu, EBU - pacueTHple cyMMapHble 3HAa4€HUs HampspkeHHocTH Hoist HY,
CY, u BY guana3oHos.

Ennywy, Ennycy, Enfygy - mpenenbHO AOMYCTUMBIE YPOBHHM HANPSHKEHHOCTH TOJIS
corBerctBenHo HY, CY, u BU nuama3oHOB.

NHcTpyMeHTaNbHBIA KOHTPOJIb 30H OTPAaHUYEHUN 3aCTPOMKH HE IPOU3BOJUTCSI.

I[Ipu  npoBemeHHMM  W3MEPEHUH  BOJM3KM  TEPEOTPAKAOIMUX  KOHCTPYKLUH
U3MEPUTENIBHYIO aHTEHHY CJIEyeT paclolaratb Ha pacCTossHUM He MeHee 0,5 M OT 3THX
KOHCTPYKLHUH.

N3Mepenns ypoBHEH KOMIIOHEHT AJIEKTPUUECKON COCTABIISIONIEH AIEKTPOMAarHUTHOTO
nojisi 0e3 TMOoCIeNoBAaTEeIbHOTO BKIIOYCHHS M BBIKIIOYEHUS TEXHUYECKHX CPEICTB
PaIMOTEXHUYECKOTO 0OBEKTa MOTYT OBITh MPOBENICHBI C MCIOJIb30BAaHHEM KOMITJIEKTA U3
CEJICKTUBHOTO  M3MEPHUTENbHOrO0 mnpuemMHuka Tuna SMV-11 wu  chnenuanbHO
pazpaboranHo# /i 3TuX 1eneit Camapckum otpacieBbiv HUU pagno manorabaputHoOH
anteHHol tuna "OPT", nMeromieit B pabodeil 1mosioce 4yacToT pa3Bs3Ky IO MOJSPU3ALUN
n3MepsieMblx KoMrnoHeHT He MeHee 30 nb. KoMmiekt no3BosisieT n3MepsaTh KOMIIOHEHTBI
BEKTOpa AJIEKTPUYECKOW COCTABJISIOUIEH MOJS OT KaXJIO0ro TEXHHYECKOTO CpEICTBa B
npenenax ot 0,1 1o 200 B/m.

Jns u3MepeHus: JanbHOCTU OT YCJIOBHOIO IIEHTpPA aHTEHHOTO IOJs WM OT LIEHTpa
KOHTPOJIUPYEMOM aHTEHHBI MOTYT MCIOJb30BAThCS: IUIAH (KapTa) MECTHOCTHU, MEpHast
JIeHTa, TEOJOJWT M JPYTHe JOCTYIHbIE CpEeACTBa, OOECHeYMBAIOIINE OCTATOYHYIO
TOYHOCTB.

[To pesynbraTaM HM3MEPEHHN COCTABISIETCA NPOTOKOJNI. Pe3ynpTaTtbl H3MEpeHHt
pacrpesiesieHUds: YpOBHEH HANPsHKEHHOCTH TOJIsI BHOCATCSL B caHuTapHbiid nacnopt PTO u
CIIy’)KaT OCHOBaHWEM i YTOYHCHUS TPAHUIbI CAHUTAPHO-3AIMUTHOW 30HBI OOBEKTa, a
TaKXKe Uil ONPEAEJICHUS YYacCTKOB TEPPUTOPHH, TMOABEPKEHHBIX BTOPUUYHOMY
W3JIYy4YCHHIO. TakKMMHM Yy4YacTKaMH SIBIISIFOTCSI MECTa C YPOBHEM IOJIS, MPEBBIILIAIOIIUM
MpeIeIbHO JIOMYCTUMBIN, BOMM3H Tiepensiydatomux npeameron: JIDII, nmuauil cBs3u u

mp.

PaapaboTka v akcnepTtuaa PasmelleHne pexnams

t bEY Buanec-nnaqos, TIO 4 & pokymenTax: 44
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