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BBenenune
O mnocTpoiike HalpaBJICHHON AHTEHHBI 51 3aJyMajcs JIaBHO, HO Kak-TO HE 3aaBajcs
KOHKpEeTHOW 1enbio. Tem Oosee, 4To MOsl Kpbllla KpaiHe HEyJoOHas s IMOJ0OHBIX
HKCIIEPUMEHTOB, a IpeiaraéMble BapUaHThl aHTEHH HE TOJXOAWIHN MO HEKOTOPHIM MPHYUHAM.
Cpenu Hux:
e bonpmas macca (Hampumep, 2-X 3JeMEHTHBIE 3-X Auana3oHHble anTeHHbI XL.222,
AD222 umerot Maccy okojo 21 kr).
¢ Heo0XxoauMoCTh TOPOTOCTOSIIETO TTOBOPOTHOTO yeTpoiicTBa Tuna G-450 (okomo
30 ThIC. pyOIIeii, 4TO MOYTH B 2 pa3a JIOPOKE CaMOI aHTCHHBI).
e Heo6xoauMocTh NpoYHOM MayThl, CHOCOOHO BBIAEPKATh 3HAUUTEIbHBIN BEC
ADY. A, cinenoBaTelbHO, HEOOXOIUMOCTD CIIEUAIBHBIX MEPOIIPUATHH Ha
KPBIIIE 10 KPETUICHUIO aHTEHHBI C OOJIBIIION BEPOSTHOCTHIO 3aIEJIKH aHKEPHBIX
KpeTUIeHH B OETOHHYIO KPBIIITY, YTO JJIsl MEHS HE TIPUEMIIEMO.
e Panuyc nmoBopoTa npeanaraeMbix aHTeHH OoJiee 5 MeTpoB. byner 3aneBaTh 3a
anemeHThl MauThl ¢ W3DZZ.

1. Hmeromuecsi BApUAHTHI AHTEHH.

Beul mpoBeseH TMOWCK aHTEHH, NpeIaraéMbIX pa3IMYHBIMH HM3TOTOBUTEISIMHU IS
npuobperenus. Cpeau HUX:

e Mosley Mini-Beam Mini32A, Mini33A, Mini33A-WARC 560-936.00 €
http://www.wimo.com/antenna-minibeams_e.html

e Mosley Antennas Mini-33A Mini Beam € 780,00
https://www.freebytes.com/catalog/product_info.php?cPath=27 262&products_id=1646

e Anrennsl Mosley Mini-32A Mini Beam € 645,00
https://www.freebytes.com/catalog/product_info.php?cPath=27 262&products_id=1637

e Amnrenna ZX-Yagi Mini 2000 € 489,00
https://www.freebytes.com/catalog/product_info.php?products_id=1648&Ilanguage=en

e Hanpasnennas KB antenna Cushcraft MASB
http://www.tangenta.ru/cushcraft/ma5b-p-11.html

e Antenna XL-222 10120 py®.
http://www.russian-yagi.ru/antenny/mnogodiapazonnye/xI222

e Antenna RB-223 26500 pyo0.
http://rusbeam.ru/index.php?dn=article&to=art&id=1

e SAYT 2-2 SAYT 3-2 http://antenna-su.ru/ 17000 py®.

e AD-223 26500 py6.
http://ant-depot.ru/component/virtuemart/details/2/5/antenny-kv/mnogodiapazonnye-
antenny/ad-223.html

BbIBOBI: TPAKTUYECKH BCE MPEJICTABICHHBIE BBIIIE aHTEHHBI HACHTUYHBI. ECTh oTinuns
10 MapamMeTpaM, HO He3HaYuTeIbHbIE. FIMEIOTCS 3HAUNTENIbHBIE OTJIMYHS 10 MacCo-TabapUTHBIM
Moka3zaTensiM. 371eCh BBIMIPHIBAIOT 3arpaHUyHble 00pasllbl, HO M CTOSAT OHU B pa3bl JIOPOXKeE
pOCCHICKMX aHTEHH Oe3 ydera mnepechlIkd. K cokareHHio, NpUBEICHHbIE H3TOTOBUTENISIMHU
JIEKTPUUYECKHE XapaKTEPUCTUKU HE MOJIHbIE, YTO HE MO3BOJISIET CAeIaTh KAKMe-TO OJHO3HAYHbIE
BBIBOJIBI, T.K. 3asBJICHHbIC  XapaKTEPUCTHUKH MOTYT  3HAUUTEIBHO OTJIMYAThCA  OT
NedcTBUTENbHBIX. JINIIb HE3HAUUTEIbHBIE 00pa3Ibl UMEIOT (DaiiIbl It MPOCMOTPA B aHTEHHBIX
MoienupoBirkax. Hampumep, nzBectHoi mporpaMmme anteHHoro mozaenupoBanust MMANA.,
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W3 Bcex aHTEHH, KOTOPHIE KAaK-TO OTBEYAIOT MOUM TPEOOBAHHIM M MMEIOT (ailibl is
pacuetoB B MMANA, nonxoaar anteHusl XL-222 u AD-222. OHu UMEOT NpUOIU3UTEIBHO
OJINHAKOBBIE JIEKTPUUYECKHUE XapaKTEPUCTUKHU U BeCOBbIE. 21 U 19 Kr cOOTBETCTBEHHO. AHTEHHY
SAYT 2-2 ne paccmarpuBaro, T.K. 3TO aHTCHHA C aKTUBHBIM IIUTAaHUEM SJIEMEHTOB.

Taxum obpazom, HanboJee MOAXOSIIUMHI AaHTEHHAMU JIJIsl MOUX YCIOBUH sBIsiFOTCS XL -
222 n AD-222. Ho oHu UMEIOT O0JIBIIION BEC U PAJANYC TOBOPOTa 6 METPOB.

2. TlocTraHoBKa 3a1a4u.
[Ipu co3maHny aHTEHHBI CTAaBIWIIMCH CIIEYIOLINE 3a/1a9u:
e AHTEeHHa JOJ/DKHa HMETh YKOPOUYCHHBIE pa3Mepbl 3JEMEHTOB, 4YTOOBI 0e3 TmoMmex
BMECTHTBHCS HA MOEH KpBIIIIE.

e AHTeHHa J0JDKHA UMETh BeC He 0ojiee 5 KT ¥ pa3MellaTbcs Ha apMeNCKOM TeJIeCKOIle Ha
3amienkax. BpamieHne aHTeHHBI TOJDKHO BBITIONHATHCS TIOBOPOTHBIM YCTPOWCTBOM THIIA
Hy-gain AR-500.

Nwmerts panuyc nmoBopota MeHee 4 METPOB.

AHTeHHa J10JKHA ObICTPO cOOUpaThCs U pa3oMpaThCs.

AHTEHHa JT0JDKHA N3TOTaBIMBATHCS U3 IOCTYITHBIX MaTEPHUAIIOB.

AHTEHHa JIOJDKHA HMMETh TPUEMIIEMBIE DJIEKTPUYECKHE TapaMeTphl, COMOCTABUMBIE C

napaMeTpaMi UMEIOIINXCS B TIPOIaYKe aHTCHH.

e JlomyckaeTcst paboTa aHTEHHBI TOJIBKO B OTIPE/ICTICHHBIX yJacTKaxX Juarna3oHoB. B moem
cilydae B TejerpagHbIX yuacTKax.

3a WCXOIHBIE MaTepuaiabl OBUTA TMPUHSTHI: PHIOOJIOBHBIE S5-TH METPOBBIC YIOYKH IS
pa3MenieHus BuUOpaTopoB, A - OyMa KBaJpaTHBIM allOMUHHUEBBIM mpoduiab 25x25,
ATIOMUHHMEBBIN  yroJIoK 25X25, HEOOJIbIION OTPE30K aTIOMUHHEBOM TpyOkH muamerpoM 30 M,
nposof [1B-3 1x2.5, xomyTsl U3 HepxkaBerouen cranu 19-44 mwm.

CTouMOCTh OCHOBHBIX HCXOJHBIX MaTEPHAJIOB COCTaBUIIA!

e IIpodmib 25x25 — 380 p x2 =760 pyO.

e Vromok 25x25 = 200 py6.

e  Vnouku 5 M 450 py6. x 4 = 1800 py6.

e [IpoBon I1B-321.80 x 32 =697.60

e  Metussl 90 pyo.

e BY pazsem (Mmama) — 100 pyO.
Hroro 3648 pyo.

3. Moaeap aHTEeHHBI

AHTeHHa pa3pabaTeiBanach ¢ ucrojs3oBanuem nporpammbl MMANA. Baavane Obuia
pa3paboTaHa 3-X quamna3oHHas aHTCHHA.

AHTEHHa UMeNia I0BOJILHO MPUEMJIIEMbIE pacUeTHbIC TapaMeTPhI.

Opnako, OBUIO pemIeHO OTKa3aThbCsi OT 3-X [JUama3oHHOTO BapuaHTa U3-3a
HEOOXOJIMMOCTH YBEJIMYEHHUS [JIMHBI Oyma [ KperuieHUs JOMOJHUTEIBHBIX PAaCTSKEK
JJIEMEHTOB, T.K. 3JIeMeHTbl 20-METpPOBOro AMana3oHa ObLIM BBIIOJHEHBI B BHUJE SJIEMEHTOB
Moxcona. KpoMe Toro, STOoT BapuaHT MNpeAycMaTpuBall JOTIOJHHUTENbHBIE JIEMEHTHI s
nuana3onoB 21-28 MI.

W yuuteiBasg, 4T0 MBI ceifdyac HaXOAUMCS B ToJaXx MUHHMYyMa COJIHEYHOW aKTUBHOCTH,
KOTJIa BBICOKOYACTOTHBIE JauamnazoHsl 15 u 10 MeTpoB MpakTHUYECKH 3aKpBITHI, Obla
CIPOEKTHPOBAHA U U3rOTOBJICHA 2-X dJIEMEHTHAsI 2-X AUana30HHas aHTeHHA.
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Cxema aHTEHHBI IIpUBEJICHA Ha PUCYHKe HIDKE. Pa3Mmepbl B MIWILTUMETpax MPUBEICHBI C
y4eToM KodQHIIIeHTa YKOPOUCHHS TPOBOJIA, KOTOPBIi MPpHHAT paBHbIM 0.979.
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B kadecTBe yKOpayMBaWOIIMX D3JIEMEHTOB IPUMEHEHBl KATYIIKH WHIYKTHBHOCTH.
Karymku BbIIOJIHEHBI MHOTOKHJIBHBIM TPOBOJIOM BHEHIHUM auaMmeTrpoMm 1.5 mM. [[uamerp 1o
meaun | M. Kaxmas kaTylmika HamMoTaHa Ha IJIACTUKOBOM OMpaBKEe AUaMEeTpoM 29 MM OT
munyyux ButamuHoB C. B moeMm Bapuante 19 BuTKOB mpoBoja. MHIYKTUBHOCTh MOJATOHSIIACH
o BenuuuHy 6 MKI'H ¢ momombio anTeHHoro ananu3atopa AA-30 u usmepurenem LC-100A.
[Tocne moaroHky Ha KaTyIIKA ObUTM HaJEThl TepMoycaxuBatomuecs Tpyoku. [Tocie oOpaboTku
TpyOKO#l MHAYKTUBHOCTH yBennuuiaach Ha 0.1 Mx['H. OOmias ayiMHa KaTymKu ¢ Y4€TOM OMpPaBKU
40 MM.
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3.1. PacueTHble mnapaMeTpbl AaHTEHHBI
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No. | F(Mry | R(Omw) | iX(Om) | KCB 50| Gh(dBd)| Ga (dBi)| F/B (dB)| Elev(rp)| 3emns | Beicora| Monsp |
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4. KoHcTpykuus.

Bbym mpencraBnser coboil amOMUHHMEBBIH Mpoduib 25X25 MM, COCTaBICHHBIA HX 2-X
oTpe3koB. OTpPEe3KH COCTUHSIOTCS MEXIy COO0OW C MOMOIIBIO JBYX ATIOMHHHEBBIX YrOJKOB
25x25 u 6osntamMu ¢ Taifkamu.

Ha xonmax Oyma 3akperuieHbl C/IBOEHHBbIE aIIOMUHHUEBBIE YroJku 25x25 (s
MPOYHOCTH). MOKHO IPUMEHHUTH JIOPAJIEBBIC YTOJKH. YTOJKH KPEMATCs K MPodUiIo OOJITaMu.
Jlnst Gosblield TPOYHOCTH HEOOXOJAMMO TPEAYCMOTPETh TMOJIOYKH IS KPEIUJICHUS YTOJIKOB.
VYT0JIKH MOXHO cienath cTadbHBIMU. OUeHb Ba)KHO, YTOOBI KPETUIeHUs ObUTA HaACKHBIMU. {715t
ATOTO HEOOXOIUMO TMPUMEHSTh TPOBEPHBIE MIAHOBI, TAaKU TIO BO3MOXXHOCTH 3aKPENUTh
KOHTPraiikoH, a 3aTeéM MOKPBITh KPacKoW. DTO HEOOXOIUMO CHAeNaTh 00sA3aTeNIbHO, T.K. B XOJ€
JKCIUTyaTaIliy 3JIEMEHTHI KpPETUIeHHs OyIyT HCTBITHIBATH CWIBHYIO BuOparnuioo. U ecnim He
MPEAYCMOTPETh YKA3aHHBIX MEp, TO KAKOW-TO SJIEMEHT MOXET OCIa0UTh KPEIUICHHE WIIH
pa3pymiuThbes. YTo peanbHO MPOU30UIIO Y MEHS B X0/1€ IKCIUTyaTalluu.

3aroToBKM 1151 Y3J10B KpeIlJIeHUs y104eK.

YroOb!l amOMUHUEBbIE TPYOKH IUIOTHO JEPKAINUCh B YA0UYKaX Ha HUX
HaMOTaHO 1o 6 BUTKOB nu30JieHThI [IXB (moabupaercs mo mecry).

VYI04KH TOJKHBI KPETUTHCS XOMYTaMHU K YrOJIKY, MPUKPEIUICHHOMY
K nmpoduitto (6ymy).

Moxer ObITh W Apyro BapuaHT Oyma: u3 Tpyd. Torma
BO3MOJKHO TpPaJIUIIMOHHOE KperieHHe ¢ momornibio U-o0pa3Hbix
IITTHAJICK.
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MM. KoHIIbI 3arHyTh NPUOIN3UTENBHO TaK

- — — - —
Memxn [

P BN ) —
O )
NmABnA Ang —L- - A '

-‘7/" M

48 (B
m "t, —

-

Ho nacTpoeunsiit 0TBO OKa He oTrubaiiTe. MoXKeT U He Hal0 OyJEeT ero OTrudaTh.
Bubparop u peduekrop 20-Tu MeTpoOBOro Juana3oHa 3apaHee CHasiTe C YAJTUHSIOLIEH
VHJYKTUBHOCTBIO M pa3MECTUTE Ha YJOUKeE.

Jlnst BuOparopa u pedexropa 15-Th METpOBOro auarna3oHa 3aroTOBHTE KallPOHOBBIC
OTTSDKKU JUISl KPETUICHMS K ylouKaM. TaM Kak pa3 Ijs 3TOTr0 IpelyCMOTPEHBI KOJIbIIA.

JlJ1s perynupoBKY AJTUH BUOPATOPOB U KPEIUICHUS OTTSDKEK MPUMEHUTh KIIEMMHUKH .

OHM T1pojarOTCd B MarazpuHax »dJeKTpoToBapoB. HyxkHO
nofao0parh Tako#, YTOOBI B €ro TPyOYaTyH YacTh BOILIO 2
nuamMerpa  OTTsHKKH. OTTSOKKH BbIOMpaiiTe moHamexHee. Sl
npumeHs mHyp DanLine, npuo6perennsiii y OOO "P-KBax'".

DneMeHTbl BUOPATOPOB KpersTcss 0oiaTamMu K Iuiomanke u3 aumdnektpuka 200x70 mwm.
Paccrosnune mexny kpereHusamu 3aeMeHToB 20 u 15 metpoB 145 mM. [lnomanka HanpaBieHa
BHU3 MEPIEHAUKYISIPHO OyMmYy.
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st yno6eTBa cOOpKHU HEOOXOIUMO:

e Ha BuGparopsl 20-T MeTpOBOTO AHana3oHa HAJeTh IUIACTUKOBBIE CTSXKKH, HO HE JO
KOHIIA 3aTSHYTHIE.

e JIns mpenoTBpalleHusl CKIAAbIBaHUs YJOUYEK Ha MpEArocieHee U IMOCieqHee KOJIeHa
yAOUYeK 3aKpenuTh (Cc71a00) XOMYThl. DTO 00JerdyuT cOOPKY/pa300pKy MO CpPaBHEHUIO C
KpEIJIEHUEM MECTA CThIKA W30JIEHTON U TUIACTUKOBOM CTSIKKOM.

e Jlns mpenoTBpalleHUs] HEBEPHOTO M3rnba B MECTE€ COEIMHEHUS YI04YeK K OyMmy Jiydiie K

YTOJIKY NPUKJIEUTh IJIACTUKOBBIE MIIACTUHKU-TIOIKIAIKH.

OT Mecrta KperuleHHss BUOPAaTOpPOB BJIOJb OyMa HIET OTPE30K KOAKCHAJIbHOIO Kabe,
KoTopbli mpumnasH B BY pa3sémy, 3akpemsieHHoMy Ha Oyme. Ha kabenb HameTo ¢ JecATOK
(beppUTOBBIX TpPyOOUeK OT MOHHUTOPOB KoMmIbioTepa. OHHU BBIMOJHSAIOT POJb 3alOPHOTO
ApOCCelIs.
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5. COopka u HATYpPHbIE UCNIBITAHUS

[lepBoe HarypHoe wucnbiTaHue Obl1o mposeneHo 30.10.2018 roma Bo nBOpe noma.
[Momoranu: Buranuit (RV3VR) u Opuit (UA3VLO). beuto o4yeHb x05101H0. [IporHo3 moro s
TOBOPWJI, YTO C YYETOM JOBOJIGHO CHJIIBHOTO XOJIOJHOTO BETpa, TEMIEpaTypa OIIymanack Kak -9
rpagycoB. COOopka M TEpBUYHAs MpPOBEpKAa HACTPOMKM 3aHsumm okoysio | waca. COopka
3aKIII0Yajiach B COCTUHEHUE YIEMEHTOB BHOPAaTOPOB M peIeKTOPOB MEX Iy coO00i TpyOkamu, a
3aTeM KpEIUICHHEM DJIEMEHTOB Yy YToJKaM XOMyTHKaMu. llocie 3Toro BBITATHBAINCH W
KpenwIuCh CTsDKKamMu 3i1eMeHTbl 20-Tu  MmerpoBoro auamasoHa. llocie »atoro aenaincs
HEOOJIBIIION HATST dJIEMEHTaMH 15-TH METPOBOTO TMana3oHa.

HpOBepKa AICKTPUYECCKUX ITAPAMETPOB AaHTCHHLI.

[IpoBepka BbINONIHANACh Ha BbicoTe 3.1 MeTpa.

Pesynprarsr:

21 MTI'u: pe3zonanc 21990 k', KCB=1

14 MI'u: pesonanc 13720 xI'u, KCB=1.5.

ConpoTuBieHHe HE CMOTPEIIH.

I'paduku KCB nonorue, oueHb 6JIM3KH K pacYeTHBIM TpaduKaM.

[Ipeamnonaraemble MPUYUHBI HECOBMAICHUS PE30HAHCOB!

1. Bwicora uzmepenwuii mana (3m).

2. PaccrosHupe OT TOYKH NMUTAaHMUS aHTEHHBI 10 aKTUBHOIO dneMenTta 21 MI'm = 150 MM, B TO
BpeMs kak pacuetHoe 400 mM. Henocraromue 250 MM JTOJDKHBI BXOJWTHh B PACUETHYIO
iy, [lomydmiics yKOpOYEHHBINH AJIEMEHT, KOTOPBIM YBENT PE30HAHC CHIIBHO BBEpX U
OKa3aJj BIUSHUE Ha 31eMeHT 20 MeTpoB.

3. BosmoxHo, uTo KO3(pdurment ykopouenus nposoga (0.965) B3AT HE BEpHO W DJIEMEHT
MOJTYYHIICS CIIMIIKOM KOPOTKHM.

C yyeroM 3aMe4aHMii, U3JI0)KEHHBIX BBIIIE, BBIMOJIHEH MEpepacyeT MOJEIN aHTCHHBI.
ColmroaeHsl pa3Mepbl Mexay Toukamu nutanusa. Koaddurment ykopouenus npumener 0.979.
B pesynbrare mmnbl BUOpatopoB Ha 14 MI't u pedaekTopoB yBeIMImInch moutu Ha 50 MM, a
BuOpaTopel 21 MI'nm Ha 260 MM. PasMepsl aHTEeHHBI B Hayaje CTaThbU NMPHUBEICHBI C Y4ETOM
nepepacuera. JJIeKTpUUECKUE MapaMeTpbl MPAKTHYECKU HE U3MEHUIIHCD.

2 Hosi0psi 2018 roga mpoBeeH MOHTAXK M YCTAHOBKA AHTEHHbI HA KpbIle JI0Ma.
CHavana anTeHHa ObUIa HpocTO coOpana. M mpoBepeHa Ha JIEKTPUUECKHUE IMapamMeTpbl Ha
BbICcOTE 1.7 MeTpa OT KPBIIIN B OKPY>KEHUU MHOKECTBa IpoBoaA0B. (Hy 4To0b1 X0Ts Obl 071H pa3
nepe/1 NepeTacKMBaHUEM Ha KPBILICBYIO HAJICTPOMKY TOMEPHUTh Ha BBICOTE 3 M...)

Cama cOopka 3aHumMaet He 6osee 30 MUHYT:

CounleHUTh U 3aKPENUTh OyM.

CoeaMHUTD yIOYKH U MIPUKPETIUTh XOMYTaMU K YTOJIKaM.

BoITsHYTh 2 MOcieHUX KOJIEHa Y YA04YEK U 3aKPEMUTh XOMYTaMH.

Boimpsimuts npoBoia 20-Tv METPOBOTO AMAINAa30HA U 3aKPETHTh.

Pactsanyte npoBoaa 15-Ti METpOBOTO AMana3oHa U PacTSIHYTh LIHYpPaMH K KOHIIAM
YIIOYEK C MOMOIIBIO KIEMMHUKOB.

6. ITloncoenuuuth duaep.

aogkrwnPE

Okazanocs, 4To pe3oHanc aquanazoHa 21 MI'n okazancs Ha HyxHOHM yactoTe 21020 xI'1
U B [IOCJIEYIOUIEM KOPPEKTUPOBKE HE Hyxancsa. Pesonanc 14 MI'n oka3aincs Ha yactote 13940
k['1. TTocne HECKOJIBKUX MOMBITOK YKOPOUYSHUS/YITMHEHUSI BUOpATOpa pe3oHaHC OblT BOTHAH Ha
gactory 14030 k['1. YkopoueHue npoBoaAMIOCH IyTeM MOArnda mpoBoJia, a HE ero oope3aHwus.
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D10 mo3BONMMIO M30eXaTh OMMOOK NMpH HemomagaHuu B pasmep. (BoT 3meck Obiia cienana
omunOKa: Hajgo ObuIO yBOIUTH pe3oHaHc XxoTs Obl Ha 150 xI'm BBepx. HeoOxomumo Obu1o
noAru0aTe/y[UIMHATh Ha OJMHAKOBYIO BEIMUMHY U BHOpatop u pedaexrop. Kpome Toro,
00s3aTeNIbHO HAJ0 IPOBEPUTH, YTOOBI HE ObLIO OTrHOOB MPOBOJOB Ha KOHUAX. llpu Hammuuu
OTru0OB MPHBSI3aTh, T.K. B IPOTUBHOM CJIydae MPOUCXOAUT YIUIMHEHUE 3JIEMEHTA).

[locne sToro anTeHHa OblIa MOJHSATA HA KPBIIIEBYIO HAJACTPOMKY BBICOTOM OKOJIO 2
METpPOB U HpHUKpersieHa K MauTe ObiBmied TB aHTeHHB! (IpeaBapUTENbHO Hall BEpXoJjas
Burtamumit RV3VR ouncTun MauTy OT OCTaTkoB ObIBIIEH aHTEHHBI). BbicoTa moabséma ocranach
npexHss 1.7 merpa. U3-3a HaCTyIUIEHUSI TEMHOTBI paOOTHI OBLIM BPEMEHHO TPHUOCTAHOBIICHBI.

DNeKTpUYECKUE MapaMeTphl MOCie MpeIBapuTeasHoro noabéma B 18:00:
14030 x['m KCB=1.2 R=61 Om, X=-2 Om
14130 k't KCB=1.5 R=60 Om, X=-2 OMm
21030 x['nq KCB= 1.23 R=52 Om, X=10 Om

BbiBOAbI:

1. Pa3mepsl npu U3roTOBJIEHUN aHTEHHBI HEOOXOAUMO CTPOro COONIOAATH COTJIACHO

MOJIyYE€HHBIM pa3MepaM pacyeTHBIM ITyTEeM.

KY nposona I1B-3 = 0.979 mist BeicoTsI 1.7 MeTpa.

[IpoBepky mapameTpoB MOKHO MPOBOJUTH Ha HEOOJIBIION BBICOTE OKOJIO 3-X METPOB.

4. VHAyKTUBHOCTH BIIMSET HA pa3Mepbl BUOPATOPOB, T.K. PEAbHO M3TOTOBJICHHBIE HE
TOYHO paBHbI 6.0 MK H.

5. Bce-maku cnedyem omkazamvca om RPUMEHEHUA NPOBOOA 6 U30IAUUU U3-3d
HenpeocKazyemuvlX 3HaA4eHull Kodgguuuenma ykopouyenus u RPUMEHUMDL MeOb
unu oumemann. CtouMocTh OMMeTallla TOTO ke ceueHus modtw Ha 200 pyomeit
MeEHbIIIE (03 MEePECHIIKH ).

wmn

Custue rpaduxos B 22:00.

Pe3zonancel ymumm BHU3. 13990 m 20845 npu otnumunbix KCB 1.1 m 1.03, a Takxke
akTuBHbIE conpoTuBieHus B 53 u 51 Oma. PeaktuBnoe -3.4 u 0.8. BepositHO, oTBsizasiach
BEpPEBKa, KOTOpas HE JaBajia IMOBOPAYMBATBHCS M KacaThCs AJIEMEHTOB HakioHHOW S wu
W3DZZ (310 oxa3zanach He BepeBKa, a BOOOIIe HENoHsATHAas TNpuunHa). BeposTrHee Bcero
CKa3aJIOCh BJIMSIHAE IMPOBOJOB TI0J] @HTEHHOH. DTHX MPOBOJOM OYEHb MHOTO, BCE UIMHHBIC.
[Tomy4aercst kak ObI METAUTMYECKAs CETKA HEMOHSATHBIX Pa3MEPOB T0JI aHTEHHOM, a He 00bIYHOE
xKene30-6eronHoe nepekpoitue. Kpome Toro, 6muzocts W3DZZ u mautsl HakinonHou SIN.

Ho naxe B 3TOM ciryyae paboTaTh BIIOJIHE MOXKHO, a TIOCJe MOAHATHS elle Ha 1-2 MeTpa
PE30HAHCHI JOJKHBI YIUTH BBepX Kujorepil Ha 10-15 (13 onucanus anteHHb! «Craitnep»:
) (Oxka3zanock He TaK)

ITpu u3mepenun KCB aHTeHHY HY)XKHO NOJHUMAaTh Ha
BBICOTY OKo0JIO 4-5 wMmerpoB. [lpu BBIIBMKEHUH
aHTEHHBI Ha pabo4yl0 BBICOTY PE30HAHCHBIEC YACTOTHI
Cllerka CMecsTcs BBEpPX, HO O3TO HE OKaxeT
CYLIECTBEHHOTO BJIMSHUS Ha €€ XapaKTEPUCTUKH
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Bepxosa3Hbie pabOThI BBITOJIHSET
Buranmii (RV3VR)

03/41:1/2018 11328

OO6parute BHUMaHKE Ha OOJIBIIIOE KOJIMYECTBO BCEBO3MOKHBIX IMPOBOJIOB O] aHTCHHOM.
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3 HOsIOpst OBUTM TIPOJOJDKEHBI PabOTHI 1O OKOHYATEIHHOMY TOIBEMY aHTECHHBI M €€
KpeIuleHni0 K Maure. [lepBoHayalbHO AaHTEHHAa YCTAHOBJEHA Ha [BYX BbIJIBHUIAaEeMBIX
CTEKJIOMJIACTUKOBBIX TpyOax. Takoe KkpemiieHHe oOKa3aloch YIAOOHBIM Ui MEpPBOHAYAIbHOMN
HaCTPOMKH. A 3aTeM 3Ta KOHCTPYKIMs OblIa BBIJIBUHYTA Ha BBICOTY OKOJIO 3-X METPOB H
3aKperyieHa 3-Ms CaHTEXHHYECKMMH XOMYTaMH OoJbpiioro auamerpa k maure TB. [Iuamerp
MauThl 50-60 MM. BpicoTa MauThl HaJl KPBIIEBON HAJACTPOMKON OKOJIO 5 MeTpoB. Bubparops! u
JieBasi 4acTh peQIIEKTOPOB YyTh BHICTYNAIOT 3@ IPEEIIbl KPBIIIIEBOM HAJCTPOMKH.

AnTeHHa Oblila HampaBJieHa 3a 3amaj ¢ a3uMyToM 0koJio 250-260 rpamycos.
PaboTh1 ObUTH 3aKOHYEHBI 32 2 Yaca J1o Hadana copeBHoBanuii URDXC.

CpaBHeHue rpapukoB Ha BbIcOTax 1.7 M 5 METpOB IOKa3bIBAaeT, YTO PE30HAHCHI
cmectwiuch BHU3, a KCB 1 akTHBHOE CONpPOTHUBIIEHHE aHTEHHBI HA JUala30HaxX CTaJd BbIIIE.
MO>HO HpPeanonokuTh, YTO M3MEHWIMCh U JAMarpamMma HampaBieHHOCTH, U KY aHTeHHbI, u
[10/IaBJICHUE BIIepe/Ha3al.

BeposTHO, B cilyyae HaCTpOMKM aHTEHHBI Ha BeIcOTE 1.7 MeTpa, a JIydille Ha BBICOTE 3 M,
Ha yacTtoThl +100 — 150 kI, pe3oHaHCHl cMecTHIMCH Obl Ha HYXHYI0 BenuuuHy. Ho 3to
MPEINOI0KEHNE MOXKHO IPOBEPUTH MPH MOJHOM JEMOHTa)Ke aHTEHHBI M IPOBEPKE JIyyIlle BCETO
HE Ha KpbIIIE U He B HOsOpe.

Peanbno nonoca no KCB<1.5 nomy4yunace Ha 20m 210 kI'1, a Ha 15 merpax — 430 k['m.
(B ciydae, eciid pe30HAHChI HE BBIIUIM 332 Y4acTKM Auana3zoHoB), a no KCB <2 eme mmupe. T.e.
aHTEHHa BIOJIHE IPUTOHA A paboThl U B SSB ydacTkax.

Huxe Ha pucyHKax NpUBEeHBI H3MEpEHHbIE apameTpsl aHann3zaTopoM AA-30.
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BricoTa 1.7 metpa (2.11.2018 22:00)

Boicora okos10 5 merpos (4.11.2018 18:00)

Pezonanc 13923 (macmypHO, HEOOIBIION TOKIb, +5

T 20m - AntScope =RNEC X T 20m_1 - AntScope DX
Qaiin  Pegaktvposanne [lokasate Kondurypauma  Msmepenwe [MNMomows Qain  Pegaktuposanwe [okazate Kondwrypauws Vismepenwe [Momows
D= E & ] e 7 == & T il ?
| HeB N I O I I I HeB
| |[Hacrora = 14,027 Mry
_ I KCB =170
5 EEET?TIE :[514'01? Mry g | BoseparHele notepu = 11,76 ab
B - | Z=764-199 Om
03BpaTHLEIE noTepn = 23,32 ab Z1=7900
Z=51,2-11,50m ||[Z1=79,0 Om_
4 4 [|daza = -14.6
2] =57.2 Oh:i | C =570 ndp
?a:a?;l;li} Znap = 81,6 - 314,0 Om
3 Znap = 57,2 Ou 3 ficnop = 36 no
Crap =5 |:|ED | Kabens: anvnall/4) = 3,53 m, gnunall/2) = 7,05 m
Kabens: gnuna(l/d) = 3,53 m, grunall/2) = 7,06 m | e |
2 — T 2 —
sl L gt
1.5 =g | = 1.5 '
™ 1" | |
qB,QUU 14,125 MI'y 14,350 13.840 14,100 My 14,360
Touek B rpagumee: 50+1 685277
T 20m - AntScope 5 |- T 20m_1 - AntScope E] |-
Pain  Pepaktwpoeanne [okasate  Kowdurypaumws  Msmepedwe  MNomowe @aiin  Pegaktuposanne  [Mokasats  Kongurypauma  Vsmepenne [Momouss
D& E @|v* o o ? D& &v %o [ ®
|
250R | R 250R | R
200R | 200R | =
150R | Fd 150R |
100R i YactoTa = 14,026 My 100R ———
KCB =117 [
S50R S0R T
| BozepatHele notepn = 21,98 ab
OR | =587+ 0,0 Om —_ OR Yacrtora = 14,027 My
-30R | |Z] = 58,7 Om -50R KCE =1,70
-100R) Paza=-00° _100R)| Bosepatheie notepn = 11,76 46
150R | |Znap = 58,7 Om o Z=764- 199 Ou |
" ' KaBens: gnuna(l/4) = 3,53 m, gnrna(ls/2) = 7,05 m B [Z]=79,0 0""=
-200R | _200R Daza=-146
C =570 nd»
-250R | -250R) Znap = 81,6 - j314,0 Om
Cnap = 36 n®
13,900 14,125 MI'y 14,350 13.840 KaBens: anuna(l/4) = 3,53 m, gnuna(l/2) = 705 m 14,360
loToB loToe

18




Pezonanc 20796
= r 4
o — R ——— |
T 15m - AntScope = B | T 15m 1 - AntScope — (| e
Qaiin  Pegaktuposanue [Mokasate  Kowdurypauma Msmepenwe Momows ®aiin  Pepawruposanne MMokasate  Kougurypauus Msmepenmne TMomowys
D W = o e 2 bed S & wmia ®
R EEEEN K AL L LT 1] ] 1
. |l Gacrora = 21,021 My 5 qocrors < ZLO3 ML
| kCB=122 BozepartHele notepn = 17,75 46
BosepaTHele noTepn = 20,24 26 Z=-533+/1310m
s | Z=509+ 9,8 Om 4 |Z] = 54,9 Om
[[1! =518 Om Paza=138°
Paza=109"° L=98ul
|L=74ur Znap = 56,6 + 230,8 Om
3 Znap = 52,8 + [273,5 Om 3 Lnap = 1747 ul’
| Lnap = 2072 1l Kagene: gnuHa(l/4) = 2,35 m, gnuna(l/2) = 470 m
| KaBens: annnall/4) = 2,35 m, anwna(l/2) = 4,71 m 5 |
2 }
15 ! 1.5 | =T
T |
%U,SUU 21,125 My, 21,450 %U,?DU 21.100 My 21,500
629x253 loTos
T 15m - AntScope Ll l = &(Tu 15m_1 - AntScope (=) S
®aiin  Pegaktwpoeanme [Mokazate Kondwrypauwa Mamepenwe [lMomows Qaiin  PepaktuposaHue [okasate  Kondurypauwa Msmepenune [lMomows
= & L = B W=y = & T e 7
|
250R | = 250R | —
500R | A 200R —
12| | 2
150R | 150R
100R YacTota = 21,216 My, 100R |
KCB = 1,50 | el
S0R BozepatHeie notepn = 13,98 ab 30R '
OR Z =566+ 207 Om OR T
S0R IZ| =603 Om -50R Huacrora = 21,036 Mry
-100R fa_sla;s 2Hor1 100R fKCB =130
= B =17,75 46
il-150R Znap = 64,2 + J175,5 Om -150R f1Z2 583 + 131 Om A
-200R UESIEIGT ) -200R)] I [Z] = 54,9 Om
_250R| Kabenw: anuHal(l/4) = 2,33 m, anunHa(l/2) = 46§ 550R Tasa=138°
|| | | | | | | | |2298Hg55 j230,8 O
nap = 56,6 + j230,8 Om
l' 20,800 21,125 My, 21,450 20,700 Lnap = 1747 T 21,500
‘_rDTDB loToB KaBenw: gnwnal(l/4) = 2,35 m, gavnall/2) = 4,70 m
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13.11.2018 ScHo, cyxo, -5 rpagycos

T 20m - AntScope = | B iy 20m 2 - AntScope || | o} 3 o o
®aiin  Pegaktupoeanue [Mokazate  Kondwrypauwa  Mamepedne  Momowe ®aiin  Pepaktuposanue MMokasate Kondwrypaums Vsmepenne [Momoule
=y =] =) o pelis B heH = G w2
| = [HEEEEEE
| Yacrtora = 14,017 My
5 YacTota = 14,017 My, 5 KCB =144
KCB =115 BD_"EpETHt.;IE notepn = 14,89 b6
BozepaThele noTepw = 23,32 ab Zzz_ﬁg,?Eﬁ- 8'3'4 &
4 Z=572-j150m 4 e
2] = 57,2 Om C-843n0
®azz = -1,5 Znap = 69,0 - 339,5 Om
3 C=T7413 n® 3 Cnap =33 n®
Znap = 57,2 Om KaBens: ganuna(l/4) = 3,53 m, anuna(l/2) = 7,06 m
Cnap = 5 n® [
) ) — |
Kabens: gnuna(l/4) = 3,53 m, gnuna(l/2) = 7,06 m ___f-—"""
2 i 2 | |
[y I — —
e | el 15 l
— — T ' |
1
13,000 14125 Mry 14,350 13840 14.100 ML 14,360
Touek & rpadmee: 50+1 | loTos

Bricora 1.7 metpa (2.11.2018 22:00)

[Torona mpu c6opke aHTeHHBI U iepBoM m3mMepeHud B 18:00 Obuta
nmacMypHas, Ho 0e3 JT0XKIsl.
K Beuepy k 22 yacam y:xe MOPOCHIIO.

tm 20m_2 - AntScope -

. =

Maiin Mokazate Momows

e T

Pesaktuposanne Kondurypauna  smeperne

OD=HE & T

250R

200R

2]

100R
50R

I 150R

OR

-50R

|—100R
-150R

Il 200r

:—250R

|
I 13,840 14,100 My 14,360
'rDTDE
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Lo 15m_2 - AntScope : - . —
- e -

®aitn  Pepaktuposanune [Mokasate  Kondurypauwa smepenne [Momowe
=y =] =i T wmle B
KCB
5 Yacrtora = 21,036 My

|
|
|
l KCB=1,28
| BosepatHele notepn = 18,23 2b
| Z=538+j1220m

|Z] = 55,2 Om
||asa=128"
|
|
|
|
I
|

L=92wul

Znap = 56,6 + j248,9 Om

Lnap = 1884 vl

KaBens: gnuna(l/4) = 2,35 m, ganunal(l/2) = 4,70 m

Qaiin  Pegaktupoeanne [okasate  Kondwrypauwa Msmepenwe [Momowps
= =] & T slle
[ O I O R
250R N S N S S X
200R YacroTa = 21,036 My, 7
KCB =1,28 1]
150R BozepatHeie notepu = 18,23 ab
100R Z=538+]1220m
|Z] = 55,2 Om
S50R Maza=128"°
L=92ul
R Znap = 56,6 + j248,9 Om
-50R Lnap = 1884 vl
| oo Kabens: anuka(l/4) = 2,35 w, annna(l/2) = 4,70 1
-150R)| |
l—200R |
250R |

|
I 20,700 21,100 MI'y 21,500
IrDTDE

Cpasuenue rpadukoB oT 4.11.18 (Mokpas morozaa, M0/, oTHocuTenbHO Teryo) u 13.11.18 (sicHo, cyxo, -5 rpaaycoB) MO3BOJSET TOBOPUTH O
TOM, 4YTO CHJIBHO BJIIMSIHME OKa3aJld POBOJIA MOJ aHTEHHOU. B MOKpyI0 moroay pe3ko MOBBICHIACH TPOBOAMMOCTD U, KaK CJIEICTBUE, BIUSHUE 3EMJIM Ha
14 MI'n. Ha 21 MI'u BnusiHue npakTuueckd HeT. BeiBoa: Ilpu ycTaHOBKE aHTEHHBI Ha TEJIECKOI XOPOIO BBIOPAaTh MECTO C MUHUMANIbHBIM BIUsSHUEM. 1
yOpath JIMIIHUE POBOJA, IPEXk/IE BCET0 paMoTPaHCIALNIO (OHA U TaK 00pe3aHa), Kak caMble JUIMHHBIE IPOBO/IA.
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1 dpeBpans 2019 roga. Buepa 6611 mox 6. Temreparypa okono 0 rpagycoB. Pesonance! ynuma BHU3: 13700 u 20700. Henento Ha3zama B MOPO3HI 10
20 rpaxycoB pe3oHaHChl ObUIM HOpMaibHblE. A cerogHs 14 MI'l mpuiioch MOACTPOUTH TIOHEPOM TpaHcHUBEpa. BeposTHO, Ha MpOBOJAX AHTEHHbI
oOneneHenue. A MOJACTUIIAIONINE TIPOBOIA TOXKE MOKPBIE U IOKPBITHI JIbJIOM.
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6. IlpakTuuyeckas padora B d3pupe

IlepBoe 0oeBoe KpeleHHe aHTEHHbI MponuUIo BO Bpemsi copeBHoBanuit URDXC 3-4
HOs10pst 2018 roxa.

B xoge Tecta mpoBoMIIOCk CpaBHEeHHE ¢ uMetoruMucs antenHamu: W3DZZ, naknonHast
SATU ¢ nampaBnenuem Ha BocTOK (~ 90 rpamycoB). AHTEHHBI ONEPATHBHO MEPEKIIOYAIHNCH
aHTEHHBIM KOMMYyTaTopoM KoHcTpykuuu IOpust Jlebeaunckoro (UA3VLO).

B tpancusepe FT-450D tronep Obu1 BikioueH. Berpoennsiiit KCB-merp uyth nepraincs
okoJo 1.

Ha 20 m Bemrpeim no cpaBaenuto ¢ W3DZZ cocraBui ot +2 10 +4 6amioB 1mo S-MeTpy.

Ha 20 ™ Berurpsi no cpaBHeHuto HakioHHOH SI'M menbie: 1o +2 6amnoB. OOBSICHUTH
MOXXHO, BHJUMO, HH3KOW BBICOTOW TIOJBECA W HapymeHHEM (OPMBI  JHarpaMMbl
HaIpaBJICHHOCTH U IOJABJIEHUS BIIEpea/Ha3aj] U3-3a CMEILIEHUsl pe3oHaHca. Jla u pacuemmnuli
pe3zonanc okazanca na wacmomax 14001 xly u 20882, umo coomeemcmeyem pe30oHaAHCY HA
epagpuxax ona evicomsl 1.7 mempa. AejaTeJbHO caejaTh NepepacyeT AHTEHHbI € y4eTOM
BbISIBJIEHHBIX HEJ04Y€ETOB.
Mpadiki - - =)

Mo 2 Toukam Bca cetka [ Lon. Touku “ PeaoHaHc H Mevats ]Hnnnca 400

~ «ly

| z | KCB | chnewefFB| OH | YCTEHOBKM|

I

R K | ca [ FB [ on |
696 7.1 412 On
13.82 193 323 45 00  ©n
1402 287 75 6.6 74  On
1412 420 410 6.4 50 |on
oV OH @ Cymm O VHH 1422 517 (740 5.1 35 On

Mokasate JH anA nonApuaaumm

Ha 15 M Bearpseim o cpaBuenuto ¢ W3DZZ cocraBun ot +2 10 +7 6amioB o S-metpy.
OCOoOCHHO BBIp2KEH Ha HaMpaBICHHUSIX MaKcuMyMma auarpamMmbl: ['epmanus, Vcnanws,
@pannust. HampaBieHHOCTh Ha ATOM JTMANa30HE OIIYIIACTCS 3HAYMTEIBHO Jydine, 4yeM Ha 20
MeTpax. OHaKO, OTBEYAIOT KOPPECHOHICHTHI IOBOJIBHO Xopomio. Y 0coOeHHO NpUsATHO OBLIO,
KOTJIa CIIBIIIHBI KOPPECIOHIEHTHI Ha 2-3-4 Oayia, ¢ HUMU cpaboTaelib, a Ha IPYTUe aHTCHHBI

capimumocts =0. [Ipu npuMeHeHn: MOBOPOTHOTO YCTPOMCTBA MOKHO ObLIO ObI CHATH peaibHYIO
nuarpaMmmy HarnpasiaeHHocTH (JIH).
lpadiikn - - I@

Mo 2 Toukam Bca cetka Oon. Toukn [ PeaoHanc ” Meuats ]Hunucam

| Z, | KCB | chnet-mefFB| i] ‘ )’craHoaKw|

9.4(dEi] = 0B

R | % | ca | B | on
6.2 94 53  On
37 94 68 [On

13.3 94 7.7 On
Moka3ars [1H anA nonApuaatm 2112 50.3 223 93 5.5 on

oV OH @ Cyum © Vi 2122 |B&7 307 9.3 9.1 On
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AnTeHHa 0e3 mpoOiieM BBICPKHUBANA JUIUTEIbHYIO pPaboTy B IU(POBOM pEKUME
Mo1HocThIo 400 Br.

[lepBbIii mpakTHYeCKWi pe3ynbTaT MeHS yAoBieTBopwi. PabGora B criemyromiux
copeBHOBaHUsX, B ToMm uucie B CQ WW DX, mnokazana 3(¢peKTHBHOCTh aHTECHHBL
EnuHCTBEHHBIM HEJJOCTATKOM Ha TO BpeMsl ObIJIO OTCYTCTBHE BO3MOYKHOCTH BPAILICHHS AHTCHHBI.
OTBeuaTh CTaNIM 3HAYUTEIBHO JYUIIE U CIBIIATh KOPPECTIOHAEHTOB CTAJIO JIyUIIIe.

7. Ha3BaHue aHTEHHBI

A naspan cBoii «meneBp» ML22-U, uro o3navaer: Muxawn Jlaganos, 1o 2 sneMeHTa Ha
KaxaoM nuanazone 14, 21 MIn, ykopouennas. YUrto-to mo anamormum ¢ XL u AD. Benp
CPaBHHBAJI C HMH.

8. HemocTaTku KOHCTPYKIIWH.

B nenmom anTeHHa mpocTosiia mouTH 0 KoHna ¢espais 2019. Oxgnako, B KoHIE (heBpas
ObUIM CHJIBHBIC TOPBIBHCTBIE BeTpa. Kak pe3ynpTar MX pabOTBl U MOHMX KOHCTPYKTOPCKHH
HE/I0YETOB: pedIIeKTOPHl yIalh Ha KpbINILYy, a OJWH KoHel BuOpartopa 21 MIm oGopsaics y
TOYKH KperuieHus K puaepy.

T

[Ipnurna nagenus pedeKTopos.

Ot BuOpanuu packpyTWINCh 4 TalKu KperIeHUs
MOJIOYKH ¢ BHOpaTtopamu kK Oymy. Kpome Toro,
BUJUMO OJIHA Taiika He pacKpyTHJIach, HO ObLI CIIOMaH
YTOJIOK, KOTOPBIM Kpermwics K Oymy st OObIIei
HA/IKHOCTH.

BoiBoa: HeoOxoammo 1o BO3MOXKHOCTH TMPUMEHSATH
TPOBEpHBIE MaiObI U KOHTpraiku. Kpome Toro, mociue
KperyieHus1 0OJITHI M TalKKM TIpoMasaTh KPacKoH.

IIpoBoa pedaexTopa (pa3pe3Hoii) 1 Kpenwics B OMMy Kak MPOIMasHHOE KOJIBLO Ha 60T ¢
raiikoii. B pesynbprare ycuneHHoW paboTe Ha HM3JI0M IIPOBOJ OOJIOMWIICA B MECTE MaWKH.
Ananornysslif 0670M npousouien u 'y Bubpatopa.

BeiBoa: Hano mpuMeHsATh KJIEMMBI M XOpOLIO H30JUPOBATh H30JIEHTOH MECTO COEIUHEHHUs
MIPOBOJIA C KJIEMMOH, YTOOBI M30€XkKaTh BO3SMOXKHOTO U3rnba B 7TOM MECTE.

A Tak, KOHCTPYKLUS BIIOJIHE pabOTOCHOCOOHAsi ¢ Y4E€TOM BBISABICHHBIX HEIOCTATKOB.
VY nouku Benu cedst TOBOJIBHO XOPOIIO.

Jlymaro, 4ToO 1€1eco00pa3HO YMEHBIIMTh JUIMHY IUIOIIAJKU KpEIJeHHUs BUOpPATOpOB U
JUTMHY yroJbHUKa Ui KperieHus pediextopa 21 MI'u. C nepecueTom Moenu.

24



IIpuinoxenne:

@aiin s monenupoBanuss B nporpamme MMANA. HeoO6xoaumo ckonmupoBaTh TEKCT B
TEKCTOBBIA PEAAKTOP, COXPAHUTH €ro ¢ pacmupenueM MAA.

Yxopouennas 20+15m (1.6 mm Wire YAGI)
*

14.320735

***Wires***

15

16, 00, 00, 16, 1.93 0.0, 8.000e-04, -1

16, 00, 00, 16, ~-1.93, 0.0, 8.000e-04, -1

1.6, 193, 0.0, 1.6, 3.41849, -0.20099, 8.000e-04, -1

1.6, -1.93, 0.0, 1.6, -3.42032, -0.18695, 8.000e-04, -1

4.6222, 0.02448, 0.0, 4.6222, 1.95447, 0.0, 8.000e-04, -1
4.6222, -0.02448, 0.0, 4.6222, -1.95447, 0.0, 8.000e-04, -1
4.6222, 1.95447, 0.0, 4.6222, 3.39124, -0.19171, 8.000e-04,
1

4.6222, -1.95447, 0.0, 4.6222, -3.3919, -0.18669, 8.000e-04,
1

4.6222, 0.02448, 0.0, 4.6222, -0.02448, 0.0, 8.000e-04, -1
4.6, 0.02448, -0.15, 4.6, 3.27027, -0.29302, 8.000e-04, -1
4.6, -0.02448, -0.15, 4.6, -3.26965, -0.3069, 8.000e-04, -1
1.6, -3.4216, -0.4, 1.6, 0.00489, -0.4, 8.000e-04, -1

4.6222, 0.02448, 0.0, 4.6, 0.02448, -0.15, 8.000e-04, -1
4.6222, -0.02448, 0.0, 4.6, -0.02448, -0.15, 8.000e-04, -1

1.6, 0.00489, -04, 1.6, 3.43139, -0.4, 8.000e-04, -1
***Source***

1, 0

w9c, 0.0, 1.0

***Load***

4, 1

wle, 0O, 6.0, 0.0, 200.0

w2e, O, 6.0, 0.0, 200.0

wbe, 0, 6.0, 0.0, 200.0

wée, O, 6.0, 0.0, 200.0

***Segmentation***

400, 40, 2.0, 2

***G/HIM/R/AZEI/ X***

2, 10.0, 1, 50.0, 120, 60, 0.0

#H#Comment#iH

VYkopouennas 20 + 15 metpoB
[IpoBon I1B-3 1x2.5

C yuerom KV =0.979

YacToTsl I MOJIy4eHUs Pe3yIbTaTOB:
F=14020 -> 14.320735

F=21020 -> 21.470089

JlananoB Muxaun Bacunseuu (R3VL)
ropoja AneKkcaHapoB
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9. CpaBHeHHE aHTEHH

AD-222

1455

CB000/THOE MPOCTPAHCTBO

Mo. | Fmrw | Reow | xom | ke 50| Gh @sa ca(@si] FiB 8)] Elevirp)] 3emna | No. [ Fmry | R(ow) | p(om) [ KCB 5(Gh (dBd] Ga (dBi) /B (dB) Elev(rp) 3ewmnn| No | Fury) [ Rew) | xOw | Kce 5] 6h(aBa)| Ga (dBi)] FIB dB) | Elevi)] evnn | Bicora| Monsp.
1 4714 00895 106 433 648 993  —  Caod 1 1405 (5372 3933 (111 441 656 885 | —  Caoo. | |1 |GAANNTTS 2244 133 250 480 965 Caob. ropin.
Tpadukn - - @ Tpadmkn - @ Tpadukm - - - &J
[ Mo 2 Toukam “ Bca cetka ][ Lon. Toukw " PeaonaHc “ Meuate ]ﬂnnnca 400 ~ y [ Mo 2 Toukam “ Bca cetka ][ Oon. Toukn “ Peaonanc H Meuars ]Hnnnca 400 Ky [ Mo 2 Toukam H Bca cetka “ [Lon. Toukn ” Peaonauc “ Meuate Iﬂnnncamm -

‘ z | KCB | )‘cmneHwe.’FEl AH ‘ S‘cTaHUBKw| ‘ z | KCB | chmeHmeJ’FBl IH |YCTaHUB><M| z | KCB | chmeHwe!FB| aH | YCTEHDBKW‘
! g

|

I [ x | Ga [ FB [ on [ % [ ea | FB [ on || | x | Ga | FB [ on |
Off Off Off
Off Off Off
-01 6.5 99 On 39 6.6 8.9 On . =22 47 9.7 On
l Mokasate [1H AnA nonAapuaauum 14.15 oF Mokaaats [H Ans nonAapusaun 1415 of Mokasate H AnA nonApuaaumn 1412 off
! eV ©H @ Cywmm. O V+H 14.25 of eV ®H @ Cymm. O V+H 14.25 oOF ev ©®H @ Cymm. © V+H 14.22 off
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=

- -

i

[

Tpadukm - Tpadmkm Tpadmkn -——— * -, -
Mo 2 toukam Bca cetka Jon. Toukn PezonaHc Meuate |Monoca m ~ Wy Mo 2 Toukam Bca cetka Oon. Touku PeaoHaHc Meuate |Monoca 400 L Mo 2 Toukam BcA cetka Jon. Toukk PeaoHaHC Meuats (Monoca m -y
‘ z | KCB ‘ YCmneHwe.’FBl IH | VcraHoskn ‘ z | KCB | ycvmeuwa.’FBl OH | YCTaHOEIKV!‘ z ‘ KCB | chneHne.’FBl IH | YcTaHoBKnl
20 - - - 20 - - 1.0 -
Bw 399.8 kHz (SWR < 1.5) : : SWR on Z: 50.0 Bw 391.3 kHz [SWRE< 1.58) : SWRon Z- 50.0 Bw 119.0 kHz (SWR < 1.5) SWR on Z: 50.0
Bw 7599 kHz [SWR3< 20) H ! Bw 771.6 kHz (SWR < 2.0) | Bw 2259 kHz [SWRE< 20)
8.5
SWR
6.0
il
35
. 10 : ‘ : 10 :
1388 13.98 14.08 1416 1428 1385 1398 14.05 1418 14.28 13.62 13.92 14.02 14.12 14.22
[ ae———— = ———
Tpadikm - @ Tpatuki * - @ Tpaduku - -t - ﬂ
Mo 2 Toukam Bca cetka Oon. Toukn Peaonanc Meuats |Monoca m ~ oy Mo 2 Toukam Bca cetka Oon. Toukw Peaonanc Mevare |MMonoca 400 - Ky Mo 2 Toukam Bca ceTka [on. Toukn PezoHanc Meyars |Monoca m - Wy
o KCB | Ycunenne/FB ‘ OH | YcTaHoBKN ‘ z | KCB | Yeunenune/FB | IH | yCTaHUB)(m| z I KCB ‘ Yeunetne/FB ‘ IH | YcTaHoBKMl
75 70 6.0
70 6.75 5.0
GA GA GA
B
6.5 6.5 40
|
H
6.0 6.25 a0
55 . 60 40 2.0 - - - -14.0
13.85 13.95 14.05 14.15 14.25 13.85 13.98 14.05 14.15 14.26 1382 1382 1402 1412 1422
| ———— =
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21 MI'n

No. [ Fru)| Rom) | jX(Om) | KCB5( Gh (dBd] Ga (dBi) F/B (dB) Elev(rp) 3emns] No. [ Fvry | Rom) | px(0m) | KCB 5( Gh (dBd] Ga (dBi) FIB (dB) Elev(rp) 3ewna| No. | Fvrw | R(om) [ ix(om) | KCB 5(Gh (dBd] Ga (dBi) F/B (dB) Elev(rp) 3emnr|
1 21.05 549,78 -26.38 1.69 342 557 7.98 — Csab. 1 38.35 -1.225 1.31 3.87 6.02 9.64 - Caob. 1 43.02 12.57 1.36 38 5095 1062 |22 Cgob.
[ Tpaduin - l&] [ Tpaduki —— léj Mpadnki — - &J
[ Mo 2 Toukam ][ Bea cetka ][ Don. Toukn ][ PeaoHakc ” Meuats. ]Flomca 400 -y [ Mo 2 Toukam H Bca cetka ” [on. Toukn “ Peaonanc “ MNeyvars Iﬂonocam > Wy [ Mo 2 Toukam ” Bca cetka ” [on. Toukn H PesoHaHe ” MNeuats ]ﬂonocam - Wy
‘ z | KCB I chlneHvle.’FB| IH |YcraHoaKn| ‘ z | KCB | chneHmei’FBl IH |ycTaHDB><v|| z I KCB | yCMHEHMeJ‘FB‘ IH |YcTaHoBKv||

B 3
5.5.[‘1.3.\1 o B.0idB) = 0B
= R | % [ 6a [ 7B [ on R [ % [ G [ FB [on] R [ ¥ [ ea [ FB Jon]
Off off Off
90.95 off 20.95 Off N 20.92 Off
il 21.05 35.4 -1.2 6.0 9.6 On 21.02 442 8.0 6.3 8.0 On
21.05 498 -26.4 56 8.0 On . . . . . | - - . . .

Mokaaats [1H ana nonapuaauum 2115 o ﬁokaaaTb 'DjH AnA nonrnpmaauwm i 2115 Off !_|°"a33“' JJ-H Ans ”°”_”P"'33'-l” ) 21.12 Off

SV OH  © Cyww O Vel b o OV OH  ® Cymm O VaH 126 o OV OH @ Cywm O V+H 122 i
Tpadhuku - =) Tpagukn —e ] Tpadukw — [

Mo 2 Toykam Bcn cetka [ Lon. Toykmn H Pesonanc “ Mevats |Monoca 400 > Wy Mo 2 Toukam Bea cetka Llon. Toukw Pe3oHanc MNeyats (Monoca m - Wy Mo 2 toukam Bca cetka [ Lon. Touki ][ PesoHauc ” MNeuars ]ﬂonoca m - Ky
‘ zZ | KCB | chneume,’FEll IOH | yc-ramgm‘ ‘ zZ | KCB | )‘cvmeHmet‘FBI OH | YCTaHOBKM ‘ z ‘ KCB | )‘cmneHme.’FBl IH | YCTaHOBKIII‘

3.0 30 ” ; 18 ; ; ;
SWR on Z- 50.0 Bw 171.8 kHz (SWR'< 15) : SWR on Z: 50.0 Buw 391.5 kHz (SWR < 1.6) 3 | SWRonZz 50.0
Bw 379.8 kHz (SWR < 2.0 Bw 898.6 kHz (SWR < 2.0) | '
25
SWR
20
f
15
- | | |
1.0 10 : H
1.0 i 20.85 2095 21.05 2115 2125 i 2082 20.92 21.02 2112 2122
20.85 21.05 2115 2125 = —

28



Tpaguin [ Tpadinm — - =) Tpaduacn p— ==
Mo 2 Toukam Bcr cetka Lon. Toukn PeaoHaxc Meyars |Monoca 400 ~ Wy Mo 2 Toukam BcA cetka [on. Toukn PeaonaHc Mevare |Monoca I - Wy Mo 2 Toukam BcA cetka [ Jon. Toukn ” PeaonaHc “ Mevars Il'lomca 100] - Ky
z KCB | Ycunexne/FB | IH | yCTaHUan‘ ‘ z | KCB ‘ Yeunenne/FB ‘ IH | YcTaHoBkm z ‘ KCB | ycvmeumefFBl IH | Ycrauoa»«w‘
6.5 70 - - - 105 60.0 - 400

: : : Fres: 20.92 MHz

6.0

GA
55

GA
6.0

50 55 I
i\ i
i 50 - 200 : . : 400
45 2085 20 95 2105 2115 2125 20.82 20.92 21.02 21.12 2122
20.85 20.95 21.05 2115 21.25 _ \ _ _ _
Peannunas 3emis. Boicora moaBeca = 10 METPOB
No. [ F(Mru)| R(om) | X (Om) | KCB5CGh (dBdf Ga (dBi) F/B (dB) Elev(ip] 3ewins| Boicora No. | FMry)| Riom) | jx(0om) | KCB 5(6h (dBd] Ga (dBi) F/B (dB) Elevirp) 3emns]| No. | Feury) | Riow) | x(om) | KcB 50 Gn(aBa)| Ga(dBi)| FIB (aB)| Ekeup)| 3ewnm | Beicora Monp
1 1405 5457 8151 12 — 992 1088 331  Pean 80 1 6293 1214 137 — 997 935 330 | Pean 21 4446 4891 113 - 915 1518 280  Pean. 100  ropm.
Fpadvin - i Tpadnar - . —— Tpadiian —wy - - =5
[ Mo 2 Toukam H Bca cetka H Non. Toukn H PesoHaHc “ MNeuats ]I‘Ionoca 400 - Wy [ Mo 2 Toukam H Bca cetka ][ Non. ToukK “ PesoHaHc ” Meuars Iﬂonocam - Wy l Mo 2 Toukam ” Bca cetka I[ Oon. Toukn ][ PeaoHaHc H Meuarts ]ﬂonocam - Ky
z | KCB | chneHwefFE‘ OH |yCTaHDBKIII‘ Z | KCB | chmeHwet‘FE‘ AaH |yCTaHDBKIII‘ z | KCB | ’EB‘ H ‘ ‘
5 e E
En 3 3
I
) : ; " : K
9.9(dBi] = 0B 10.0(dBi) = 0B 9.2(dB1l = 0B
[
R [ x [ ca [ FB [on ST T R R [ x [ Ga [ FB [on Freq R [ X [ e [FB [on
off B O off e L L off
13.95 Off | 13.95 Off i o e 1392 Off
1405 546 82 99 109 On 1405 629 121 100 |93 on 1402 445 19 92 152 on |
Mokasate JH anA nonAapusaumm 1415 off Mokazate [H AnA nonApuzaymi 1415 Off Mokazats [IH ANA NonApu3aLMm 1412 oF
@ H @ Cymm. 14 95 off @©H V+H 14.25 Off ’V @ H @ Cymm. O V+H 14 92 Off

29




Tpadmin o === Tpaduku - 4 =5 Tpagukn . Y P— - . =
- - - - - - -
Mo 2 Toykam Bca cetka Lon. Toukn PesoHanc Meuars |Monoca 400 - Wy Mo 2 Toukam Bcr cetka Aon. Toukw PeaoHaHe Mevare | Monoca 400 * Wy Mo 2 Toukam Bea cetka Don. Toukn Pe3oHaHc Mevats | Monoca m > iy
‘ i | KCB | Yeunenne/FB | IH I YCTaHOEI)(Ml ‘ z ‘ KCB | Yeunexne/FB | OH | YCTEHUEIKVI‘ z | KCB | Yeunenne/FB | IH | YeTaHoBKN
20 . : : 20 - 11.0 -
Bw 333.7 kHz (SWR < 1.5) 1 1 SWR on Z: 50.0 Bw 541 2 kHz (SWR « 1.5) SWRon Z: 50.0 Bw 156.1 kHz (SWR:< 1.5) SWR on Z: 50.0
Bw 667.7 kHz (SWR < 2.0) Bw 1210.6 kHz [SWF?~ <2.0) Bw 308.7 kHz (SWR < 2.0)
| 1 1 a ' |
‘ R T 85!
SWR I swm
L rosennieenns 6.0|-
; £ T T 35
i |
: f
1.0 - 1.0 i
1385 13.95 14.05 14.15 14.25 i % 1405 118 1z 13.82 13.92 14.02 1412 14.22
L
L
Tpaduki - (e Tpadukn - =2 Tpadunkn PR— - ~ [
Mo 2 Toukam Bca cetka Oon. Toukw Peaonanc Meyats |[onoca 400 - Mo 2 Toukam Bca cetka Aon. Toukk PeaoHaHc Mevats  [Monoca m + Wy Mo 2 Toukam Bca cetka Hon. Toukn Pe3oHaHc Meuats | Monoca m - Ky
= KCB | Yeunenue/FB ‘ aH | ycra“ogml s KCB | Yevnenne/FB ‘ IH | yCTaHOBKIIIl s | KCB | Yeunenne/FB | IH | YeTaHoBKM
102 - 15.0 101 ; 15.0 10.0 26.0
H : i
0.0 f--nmesmom T T B TRt VI LSO 125 125 16.0
GA F8 F8 FB
------------- 10.0 10.0 6.0
,,,,,,,,,,,,,,,,, 75 75 40
|
| f
9.7 - - - 5.0
50 6.0 -14.0
14.25 1385 13.95 .08 115 1425 1382 13.02 14.02 1412 1422
L L
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21 MI'n

No. | Frw | R{om) | jX(om) | KGCB 5(6h (dBd] Ga (dBi F/B (dB) Elevirp) 3ewna| Boicota No. | Fmry | R(om) | x(om | KCB 5CGh(dBd] Ga (dBi) FiB (dB) Elevirp) 3emns|Bicora No. [ Frw [ Reom | ixom | KcB 50| chuBa)] ca(agi)| Fi8 @8)[ Elevirp)| 3emnn | Buicora|
1 63.66 2677 1.69 — 10.85 896 244 Pean. 8.0 1 21.05 47.79 -0.48 1.05 — 1128 1265 242 Pean. 8.0 27 38.75 5713 1.33 — 11.38 7.75 202 Pean. 10.0
r— - =) Tpadun . =) Tpadmin - - -, E ==
[ Mo 2 Toukam ” Bca cetka “ Oon. Toukm “ Peaonauc “ Mevars ]Flonoca 400 ~ Ty [ Mo 2 Toukam ” Bca cetka H Lon. Toukn H PeaoHaHc “ Mevate Il'lonoca 400 - Wy [ Mo 2 Toukam “ Bca cetka ” [on. Toukn ” Peaonatc H Meuate Il'lonoca [100] - Wy
‘ z | KCB | ycvmeHme.’FEl aH |YCTaHUBKM| ‘ Z | KCB | chneHmeJ’FBl IH ‘ YcTaHoBKMl z | KCB | YCVIHEHV!E»’FB‘ IH ‘ YCTEHDEIKV!‘
: i
10.9dBi) = 0dB 11.4(dBi) = 0dB
Freq R | x [ ca [ FB ]on] SoonL oS irih 1w | Freg R [ % [ ca [ FB Jon] RO N [ Freg R | ¥ [ Ga [ B [on]
off e T off BT R off
120.95 Off f T - 20.95 Off f e 20.92 Off
21.05 63.7 -26.8 109 9.0 On 21.05 478 -0.5 113 126 On 21.02 387 87 114 7.7 On
Mokazate [JH AnA nonApuaauun 2115 of Mokazate [JH AnA nonApuaauyn 2115 off Mokaaate [1H ana nonApuaagum 2112 off
’7 Vv ©H @ Cywmm. © V+H 2125 ofF ’7 ©H @ Cymm. © V+H 2125 off ® H @ Cymm. 21 29 Off
Tpatukn - ﬂ Tpatuku > ﬂ Tpadukm - -, > g
Mo 2 Touxam Bcr cetka Jlon. Toukn PeaoHaHc Meuars |Monoca 400 - Ky Mo 2 roukam Ben cetka Cron Peaoakc Meuats |Monoca 400 an Mo 2 roukam Bca cetka Jon. Toukn Peaonanc Meuars | Monoca I - Ky
‘ s | KCB ‘ )‘cmneHme.’FBl IH | YcTaHnEl»m| ‘ z ‘ KCB | chneHme!FEI OH I Yc'raHoEuml z KCB ‘ chmeHmelFBI OH | YCTEHOBKV\‘
30 20 . . : 18 . : .
Bw 266.1 kHz (SWR < 1.5) ! ! SWRonZ: 500 Bw 2931 kHz (SWR:< 1.5) SWR on Z: 50.0
Bw 483 0 kHz (SWRi< 2.0) : : Bw 800.2 kHz (SWRi< 2.0) : ;
= ; 5 E 1 E |
25 :
SWR |
20 :
15
I I : § :
10 10 | 10 : : :
20.85 2085 2095 21.05 2115 21.25 2082 2092 21.02 2112 21.22
L
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Tpadimin

[

Tpaguku

==

Tpadmicn

[

Mo 2 Toukam Bca cetka

Hon. Touku Pesonanc Mevate (Monoca 400 * Ky

Mo 2 Toukam Bca cetka

Lon. Todkn PeaoHaHc

Mevats [Monoca 400

‘ iz | KCB ‘ Yeunenwe/FB ‘ H I YeTaHoskK

P KCB | Ycunenue/FB ‘ OH I ycmuoa»(nl

1145
11.25
GA

1.0

10.75

105

140

120

FB

10.0

6.0

> Wy

Mo 2 Toukam

z ‘ KCB | YCwneHwe.’FBl OH | yCTaHOBKw‘

o - . -
Bca cetka Lon. Toukn PeaoHaHc Mevats |Monoca mm -y

11.75

145

GA

11.25

110

16.0

14.0

FB

12.0

100

50 10.75

8.0

2105

2095

2085

2115

21.26 20.85

20.95

21.05 2115 2125

500

300

20.82

Fres: 20.948 MHz |

40.0

-40.0

2092 21.02 2112 2122

BeiBoa: mpeyraracMasi aHTEHHA BITOJIHE ITOJXOJHUT IO IapamMeTpaM JUIs TIOBCEJIHEBHON pabOThl M B COpeBHOBaHWsA. Ho Haj0 ydecTh, YTO aHTEHHA
paccunTaHa Ha TenerpadHbd 1 MHPPOBOKM yJacTKU Auana3oHoB. OmHako, OymeT paboTarh B Tene(pOHHBIX ydacTkax, HO Npu noBbimeHHOM KCB.
[Ipu xemaHuM aHTEHHY MOXXHO TIEPECUYHMTATh HA JPYrue y4yacTKH Tuana3oHoB. Bec aHTeHHB HeOombIoMi, HE Oonee 5 kr. Bec omnoit ymouku 370
rpamm (4x370=1480 r). Bce octanpHOE: OyM, MPOBOA, KPETICIKHBIE JIEMEHTHI.
[Tonyunnach BHOJHE KOHKYPEHTHAsI KOHCTPYKLIKS.

Hwxe npuBeneHbl AaHHbIE aHTEHH OT MPOU3BOJAMTENEH, pasMelleHHble Ha ux caitax. [lannsie XL-222 oyenb OMU3KM K pPacyeTHBIM,
CeJIaHHbIE MHOIO U3 UMEIOIIerocs B mHTepHeTe (aiina. AD-223 uMeeT HECKOIBKO 3aBBIIIEHHBIC TapaMeTphl (MOE MHEHHE).

Antenna XL-222

Antenna AD-223

Antenna ML-22

Jlnarma3oHbl 20-15-10 20-15-10 20-15
ITonoca yacrot, MI'1 14.000-14.350 14.000 — 14.100
21.000-21.450 21.000 —21.200
28.000-29.000
KCB B monocax 4yactoT 1.75-1.25-1.3 1.3-105-14 11-12
16-15-25 14-105-14 1.3-15
3.0-16-20 15-10-17
[Tomoca mo KCB<1.5, xI'1g 478 - 76 90 - 203
ITonoca mo KCB<2, xI'g 1213 - 409 - 400 433 - 859
KonundecTBo 21eMeHTOB 6 7 2 (4 ynouku mo 3.8 m)
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Antenna XL-222

AnTenna AD-223

Antenna ML-22

Twun nura"nusa

Iepensnyuenue (0pen sleeve)

3anuTKa OJHUM Kadenem

3anuTka oJHUM Kadenem

Nmnenanc (Om)

50

50

50

Ycunenue dBi 6.2—-5.6-5.6 126 -12.8-12.5 4.7-5.9

Net Gain vs dipole@22m dBd | 4.6-4.8-4.4 25-3.8
Otnomenue F/B dB He xyxell 14-13-17 10- 11

JlnmuHa Oyma, M 3.5 5.6 3.0

HurameTp Oyma MM 45 25x25

Makc. Pagnyc moBopora M 5.85 6.04 4.0

Makc. JlnnHa snemMeHTa M 11.2 11.0 7.6

Huamerp DJIEMEHTA 30 Vnouku 30 MM
OCHOBAHHUS MM

Bec xr 21 19 3-5

BerpoBas Harpyska M/cek 30 40

Ilena 10120 pyO®. 3650 py0. (MaTepuan)

CchlIKH:

26500 py0.

1. Anrtenna XL-222 http://www.russian-yagi.ru/antenny/mnogodiapazonnye/x1222

2. Awnrtenna AD-223 http://ant-depot.ru/component/virtuemart/details/2/5/antenny-kv/mnogodiapazonnye-antenny/ad-223.html

3. Awnrtenna RB-223 http://rusbeam.ru/index.php?dn=article&to=art&id=1
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http://www.russian-yagi.ru/antenny/mnogodiapazonnye/xl222
http://ant-depot.ru/component/virtuemart/details/2/5/antenny-kv/mnogodiapazonnye-antenny/ad-223.html
http://rusbeam.ru/index.php?dn=article&to=art&id=1

10. Moaudukanus aHTEHHbI

C y4eToM He0CTAaTKOB, BBISBICHHBIX MPU IKCIUTYaTallMu, IPOBE/ICH MEPecUeT aHTCHHBI.
B HOBOM BapumaHTe >JE€MEHTHI aHTEHHBI HE OyIyT NPUHYAMTEIBHO HM3rH0ATHCS OTTSHKKAMU.
Kpome TOro0, mpenycMoTpeHa pacTshKKa 3JEMEHTOB ISl MPUAAHUS  OOJIbIIeH MPOYHOCTH HpU
BETPOBBIX Harpy3kax. /Jisg 3TOT0 MpHUIUIOCH YyTh YBEIUYUTH JUIMHY Oyma. A caM OyM KpenuTh
Ha TPpyOOCTOWKY TOBOPOTHOTO YCTPOHCTBA, KOTOPAs BhIlIe Oyma mpuOim3uTessao Ha 400 M.
Takast pacTsbkka B BHAE KOHBEpTAa NPUAACT JOTOJHUTEIBHYIO MTPOYHOCTH. [lpu sTOM
KeNaTeNbHO JUI OTTSDKEK MCIOJIb30BATh KEBJIAPOBBIC OTTSKKH, KaK ATO JIENAeTcs Mpu cOopke
anTeHHbl THIA «Craiiaepy». Ho MoncK 3TUX JIEMEHTOB OCTaeTCs 3a MOJIb30BATEIEM.

Bce pa3meps! mpuBeeHbI IS CITy4asi HCIIOJIHEHHUSI aHTEHHBI JIN00 M3 MEIHOTO KaHATHKA,
00 W3 OMMETAITMYECKOro MpoBoja auamerpoM 1.6 mm. M3 Oumeramna BBIOJIHSTH
nesiecoodpasHee, T.K. OH HE BBITSATHBACTCS CO BpeMeHeM. Kpome Toro oH U JiemieBiie MeJHOTO.

[TapameTpsI ke aHTEHHBI OCTAIOTCS TPAKTUIECKH HEU3MEHHBIMU.

: /
X har /
-
Pazmepnl
Bubpatop 20 MeTpoB 10 HHIYKTUBHOCTH 1983 Mm
Bubpartop 20 MeTpoB OT MHIYKTUBHOCTH 1557 Mmm
Pednextpop 20 MeTpoB 10 MHIyKTUBHOCTHU 2103 Mmm
Pednextpop 20 METPOB OT HHAYKTUBHOCTH 1450 Mmm
Bubpatop 15 metpos 3305 mMm
Peduiektpop 15 merpoB 3590 mm
Paccrosaue oT Touku 3anuTku BuOparopa 20 200 mm
MeTpOB JI0 BUOparopa 15 meTpoB
Paccrosinue ot peduiekropa 20 METpoOB 110 1000 mm
TOYKH KperieHust pediektopa 15 meTpoB

IIpunoxenne:
@aiin ans moxenupoBanuss B nporpamme MMANA. Heo0xoanMo CKOMMpPOBaTh TEKCT B
TEKCTOBBIM pelakTop, COXpPaHUTh ero ¢ pacmupenuem MAA.
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VYkopouennas 20+15 m (poBoa 1.6-1.8. mm)
*

14.05

***Wires***

29

1.6, 0.0, 00, 16, 1.98333, 0.0, 8.000e-04, -1
1.6, 00, 00, 1.6, -1.98333, 0.0, 8.000e-04, -1
1.6, 1.98333, 00, 1.6, 35, 0.0, 8.000e-04, -1
1.6, -1.98333, 0.0, 1.6, -3.54, 0.0, 8.000e-04, -1
4.62, 0.03, 0.0, 4.6222, 2.1, 0.0, 8.000e-04, -1
4.62, -0.03, 0.0, 4.6222, -2.1025, 0.0, 8.000e-04,
4.6222, 2.1, 0.0, 4.6222, 3.53, 0.0, 8.000e-04,
4.6222, -2.1025, 0.0, 4.6222, -3.5525, 0.0,
4.62, 0.03, 0.0, 4.62, -0.03, 0.0, 8.000e-04, -1
442, -0.03, 0.0, 4.62, -0.03, 0.0, 8.000e-04, -1
442, 0.03, 0.0, 4.62, 0.03, 0.0, 8.000e-04, -1

2.6, 0.0, 0.0, 1.81075, 3.50217, 0.0, 8.000e-04,
442, 0.03, 0.0, 4.48749, 3.33431, 0.0, 8.000e-04,
2.6, 0.0, 0.0, 1.80403, -3.50065, 0.0, 8.000e-04,
442, -0.03, 0.0, 4.49037, -3.33425, 0.0, 8.000e-04,
1.2, 00, 0.0, 50 00, 0.0 00 -1

32, 00, 04, 32, 00, -04, 8.000e-04, -1

3.2, 0.0, 04, 46222, 353, 0.0, 00, -1

32, 00, 04, 16, 35 00, 0.0, -1

32, 00, 04, 16, -354, 00, 00, -1

3.2, 0.0, 04, 46222, -3.5525, 0.0, 0.0, -1
3.2, 0.0, -04, 4.6222, 353, 0.0, 00, -1

3.2, 0.0, -04, 4.6222, -3.5525, 0.0, 0.0, -1
32, 00 -04, 16, 35 00, 00, -1

32, 00, -04, 16, -354, 00, 00, -1

50, 0.0, 0.0, 4.6222, 353, 0.0, 0.0, -1

50, 0.0, 0.0, 4.6222, -3.5525, 0.0, 0.0, -1
1.2, 00, 0.0, 16, 35 00, 00, -1

1.2, 00, 0.0, 16, -3.54, 00, 0.0, -1
***Source***

1, 0

w9c, 0.0, 1.0

***Load***

4, 1

wle, 0O, 6.0, 0.0, 200.0

w2e, 0, 6.0, 0.0, 200.0

wbe, 0, 6.0, 0.0, 200.0

wée, 0, 6.0, 0.0, 200.0

***Segmentation***

400, 40, 2.0, 2

***G/H/MIRIAZEI/X***

2, 10.0, 1, 50.0, 120, 60, 0.0

#H#Comment#

Yxopouennas 20 + 15 metpos (ML-22U)
[IpoBoa 6umeramn (mens) 1.6--1.8 mm

-1
-1
8.000e-04,
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Astop: JlaganoB Muxaun BacuibeBuu
R3VL

r. AJIeKCaHIpoB

KoppektupoBka ot 23 mas 2020 roga

11. TexHnoJsioru4eckue pemeHust

[locne m3roroBineHus 2-x 3JI€MEHTHOM 2-Xx auana3oHHoM aHteHHBl S g 3aropencs
uaeei caenarh 2-X JIEMEHTHYIO 2-X JHala30HHYI0 aHTEHHY C aKTHBHBIM ITUTAHHEM SJIEMEHTOB
no MoTuBaM smoHckoi anteHHsl HBICX u crenanHol Ha ee OCHOBE POCCHIICKOM pa3paboTKu
SAYT 3-2 CV 14-21-28. AHTeHHa UMEET OYEHb HEIJIOXHE XapaKTEPUCTUKH, IPEBOCXOIUT 2-X
anementHeie AI'U. Cpa3y oroBoprock, uto ¢ 1919 ronma y mens padoraer sta anteHHa. Ho Bce
AKCTIEPUMEHTHI C €€ aHAJIOTOM W TOJBUHYIIM MpHoOpecTH MMeHHO ee. [IpuunHa nproOpeTeHus
TOTOBOM OYEHb IMPOCTA: COCTOSHHUE 3/I0pPOBBSl HE IMO3BOJWIO MHE 3aHUMAThCS KPBIIICBBIMU
paboramu. U, kpome TOT0, pabOoTHI 10 HACTPOWKE TPEOOBAIH MOCTOSIHHO HATHYUE TOMOIIHUKA.

Ho s HuuyTh HE coXaJielo O 3aTpayeHHOM BPEMEHHM Ha KOHCTPYHPOBAHHE YKOPOUECHHOMH
aHTEHHbI, a 3areM oOserdenHoro Bapuanta HBICX (SAYT 3-2 CV 14-21-28). B cuyuae
HEBO3MOXKHOCTH IMPHOOPETCHHS TOTOBOW aHTEHHBI T BEpHYJICS ObI K CBoel pa3padborke ML-22U.

KoHcTpykiys aHTEHHBI UMEET BOT TaKOW BUJT
y L

T.e. TpyOuaThie 3IEMEHTHI C TPallaMH.

Tak kak y MEHsS HET BO3MOYKHOCTUM HaWTHU
HEOOXOUMBIE JIETKHE MIOpajeBble TPYOKH, YTOOBI
o0l Bec KOHCTPYKIMM OblT HEe Oojee 5 kr, a
TpyOOUHas KOHCTPYKIIUS o0s13aTenbpHa n3-3a
HIMPOKOMOJIOCHOCTH,  OBUIO  TPUHATO  pEIlIeHUe
NPUMEHHUTh B KadecTBe TpyO pbIO0IOBHBIE ynouku. W
nanee s ONUIly crnoco0 MeTaulM3aluu  YAOYeK.
Bo3MO0OXHO, KOMY-TO M IPUTOJAUTCS TAKOH CIIOCOO.

OroBopioch, BapUaHT «yIOYHOI» KOHCTPYKIHUH
HBI9CX (SAYT 3-2 CV 14-21-28) moayduniicsi BIIOJIHE
npuemieMbslii 1 pabotocnocoOHbIi. Ho uyts HE a0
HACTPOEHHBIH U C HEOOJBIIMMU KOHCTPYKTOPCKUMHU
HeopaboTkamu. IlpuunMHa, KOTOpOW aHTEHHa He
HOPUKHUIIACh Y MEHS, U3JI0’KEHA BBIIIIE.
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Mertannmu3upoBaTh yIOYKM OBUIO pemieHo ¢ momomibio (onbru TommuHoi 50-100
MUKpPOH M KIIEHKON aTrOMUHUEBOW JIeHTHI. bbina mpuoOpereHa ¢osbra 50 MUKpOH, T.K. Ooliee
TOJICTOM B HalIUX MarasuHax He Hamen (ctout okojio 850 py6. 3a pymon 10 merpos). 100
MUKpPOH JIydIlle, HO 51 €¢ YBHJEA B Mara3uHe CIMIIKOM I03/HO. DTOW TOJIIUHBI JOCTATOYHO
JUT HopMalibHOTO M3mydeHust. JIeHnta Oblia mpuoOperena 3a 120 pybneit 25 metpoB mupuHOn 50
MM. Tosmmaa o61mero ciost 60 MUKpOH. AHTEHHA BBIICPKHUBAJIA TOIBOUMYIO0 MOITHOCTE B 400
Br. Bosbliie He UCTIBITBIBATIOCH U3-3a OTCYTCTBHS COOTBETCTBYIOIIECTO YCHIUTEIIS.

VY 10o4ku s IproOpest BOT TaKHe:

v 500

Art. NO. :08111 LENGTH:5. OM C. W. 40-80g

IIpenBapuresbHasi 00padoTKa y10ueK:
1. y)IaJ'II/ITI) C KOHIIOB 2JICMECHTOB HanpaBnIome JJIs JICCKU U 3aYUCTUTH 3ayCCHIIbI

v i s - el
2. Y,Ha.]-H/ITB Y KOMJIA YAOYKH YTOJIICHUC JJId KPCIJICHUA KAaTYIIKHW CIIMHHUHTAa W 3a4YUCTUTDH
OT KJICSI HAITMJIBHUKOM.

KU, T.K. OH 0 €T MEIIATh KPETIJICHUIO YIOYKH.

4, MaxkcuMaabHO BBIZIBUHYTH 3JICMCHTBI W IIOMCTUTHL MECTO BBIXOJAa J3JICMCHTA U3

IpCAbIAYIICTO. 910 HCO6XOI[I/IMO JJIs1 TOTO, YTOOBI HAYMHATh HpHKJ'IeﬁKy aTFOMHHHEBOU
JIEHTBI HMEHHO OT 3TOro Mecrta. Eciu ke HauaTh KJIEUTh OT Hadaja JJICMCHTA, TO IIOTOM
aJIIOMUHHUEBBIN CIIOM MOBPCANUTCS IPH 3aKPCIIJICHUU.
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Metauzanus TpyooK

Mertannu3aiusi TpyOOK BBIMOJTHSIIACH C IIOMOIIBIO aTFOMUHUEBOH (HOJTBrU TOMIHMHON 50-
100 mxM. @osera mponaercsa pyroHoM mupuHO 1.2x10M (s OaHb B CTPOMTENBHBIX
Mara3uHax).

T

N3mepbTe nuaMeTrp y KOMIIsS, KaKk Ha pUCYHKe. PaccuuraiiTe mUpUHY aTFOMUHHEBOIO
mucta: 3.14xD + 5 mm.

OTpexbpTe TOJIOCKY HEOOXOMUMOW [UITMHBI, HO TaK dYTOOBI JJIMHA HE 3aX0JWjia Ha
YTOJIIIEHUE KOMJII M Ha KOJEYKO C TPOTHUBOIOJIOKHOM CTOpOHBI. B mpoTHBHOM ciiyuae
HEeU30€KHBI OyyT MOPIIUHBI HA TPYOKE, KOTOPBIE NCIIPABUTHh HEBO3MOKHO.

O06e3xupbrTe TPYOKY B (POJIBTY.

Hanecure Ha TpyOKy Kieit «MomeHT» (MOXHO KaKOW-TO IPYroi) M pacmpenesuTe ero
paBHOMEpHO. Kiies MHOTO HEe HaJIo.

TyT ke HaHeCHTe W paclpeleiuTe KJIEH MO MOBEPXHOCTH JIMCTHUKA antoMHuHHSA. Bce
JIeNIaTh HaI0 OBICTPO, YTOOBI KJICH HE YCIIe 3aTBEPIETh.

AKKypaTHO HakpyuuBaiiTe Qoabry Ha TpyOKy, paszpaBHHMBas BeToubto. Ocoboe
BHHMMAaHHUE y/EIUTE KPEIUICHUIO 1IBa BUTKA. BO3MOXkHO, HE0OX01MMO OyZIET ellle HaHeCTH KJIIeH.
JInst HaZ)KHOCTH MOJKHO CTBHIK 3aKPBITh KIISAIIEH aTlOMHUHUEBOW JIEHTOM, KOTOpas oOyamaer
O0YEHb XOPOLIEH are3ueH.
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OdeHp HEynOOHO METaUIM3HPOBATH KOMEh YIOYKH. UTOOBI 3TOTO M30€kKaTh MOXKHO
KOMEJb HE METaJUIM3UpOBaTh, HO HE OTpE3aTh, T.K. OH YTOJIIEH IS MPHUAAHUS MPOYHOCTH.
[IpocTo B 3TOM citydae o0Imas AJIMHA SJIEMEHTa YMEHBIINUTCS IPUOIU3UTEIHHO Ha 4 CM.

BTopoii BapuaHT MeTaJIN3alMU

Ilo moemy muenuro, 6mopotl cnocob boaee NPeonoumumeneH.

JIJist 5TOTO TMOHAAOOUTCSI IBYXCTOPOHHSS KiCHKas JieHTa. [IpuMeHeHue ee yMeHbIaeT
pacxoa Kiesi U TpyAoeMKocTb. Kpome Toro, mosiydaercs 0ojiee pOBHBIM METaJLTU3UPOBAHHBII
CJIOH.

[IpenBaputenbHO ~ 00€3KUPHTE  ILIACTHKOBYIO
TpyOKy. AKKypaTHO HakJeiTe JeHTy Ha TpyOKy.
Crapaiitech Hakiieuth 0e3 MopiiuH. Ecnu He monydaercs,
TO CJeNlaliTe HaKJIEeHWKy U3 HECKOJIbKUX 00Jee KOPOTKHX
KycKoB. CTBIK CTapalTech JieIaTh MUHUMAJIbHBIM.

Ecnu monyvaercsi, 4To JieHTa KJIEUTCS] BHAXJIECT, TO
He oOpamaiite Ha 310 BHUMaHue. [locne HakinelKku ocTpbIM
HOXKOM yOepuTe OTOT HAaxJeCT W y Bac TOIyIUTCS
coeluHEeHUE BCTBHIK. Heckonbko pa3 MpIKMUTE JIEHTY
BETOIIBIO U Pa3paBHANTE.

OTMepbTe W OTPEXKBTE HEOOXOIUMBINH KYCOK
dbonpru Tak, Kak ATO OBUIO OIHKCAHO BBIMIC, YTOOBI
bry!

@onbra I0KHA JIeXKATh HA POBHOW MOBEPXHOCTH TaK, YTOOBI Ha HEE MOYKHO ObLIO
TTOJIOXKHUTD MJIACTUKOBYIO TPYOKY C HAKJIEEHHOW JICHTOM.

AKKypaTHO  NOPWIOXKUTE K
¢donbre TpyoKy C JIGHTOH, MPHUJIABHUTE
TpyOKy K Qonpre u HauuHaiiTe
3aKpemiATh  (oJIBIy K JIEHTE.
CrapaiiTech jenarh 3TO C HeOOJIBIIIUM
HaTSATOM.

HaBepnsika mnosydurcs, 4TO
pabora  Oyaer  3aBepuiaThCsi  C
HeOosbIIMM HaxjecToM. Jlydiie Bcero
3TO MECTO IpoMas3aTb KJIEEM H
npukients. [lpupasiuBaiite MecTo
CKIICKM BETOIIBIO, YTOOBI HE OBLIO
OTCIIOCHUA. [l HAJEeKHOCTH JKEIATEIbHO CTBIK 3aKpBITh KIESIIEW allOMHHHUEBOHN JICHTOM,
KoTOpast o0ajaeT o4eHb Xopoluei aare3ueil. MoxKHO 3akpbIBaTh HE Bcel JICHTOM mupuHOi 50
MM, a paspesaTb BIOJb JIeHTy wmupuHod 15-20 mm. Ilomywaercst poBHas M KpacuBas
aJIFOMUHUEBas TpyOKa.

Tpernii BapuanT MeTaNIN3allUH

OTOT BapMaHT MOJHO MCIOJb30BaTh, €CIM JIBA IIEPBBIX JJIEMEHTA 3aKpbIBaTh
TEepMOYCaJlouHOW TpyOKoil. B 3TOM ciydae He HYKHO HU KJiesl, HU JIBYXCTOPOHHEH Kiesei
JICHTHI.
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HeoOxomuMo mioTHO oOMOTaTh TPYOKYy (DOJIBrOM 3apaHee OTMEPEHHOH UIMHBI W
mupuHbl. Bo3moxHo B 2-3 cnos. UtoOsl (osbra He pazMaThiBanach 3aKpENUTh B HECKOJIBKHX
MecTtax u3ojeHTou. Eme mydmre xiesmiei amomuHueBod JeHTou. [locime dyero 3akpbITh
TepMOycalouHON TpyOKoil. CKOPOCTh U3TOTOBJIEHUS IEMEHTOB BO3PACTET B Pasbl.

CoOopka MeTa/NIN3MPOBAHHBIX JIEMEHTOB.
1-i m 2-ii SMeMEeHTHI CTBHIKYIOTCS MPH MOMOIIU 2-X XOMYTUKOB M HEOOJBIINX IOJIOCOK

¢donbru, 3aKpeIBatOmKX 1-if U 2-if smemMenTsl. YToOBI M30eXaTh HEPOBHOCTEW MPH Mepexoie Ha
MOJIOCKAX JIEJIAeTCsl HECKOJIBKO 3yOUHKOB.

N

A Al B L ST AN 4

[Tocite HEKOTOPBIX pa3IyMHid OBLTIO TPHHSATO PEIICHHE IMEepPBbIC HAWOOJEEe TOJICTHIC IO
TUAMETPy CEKIMU clejaTh Hepa3OOpPHBIMU W 3aKPBITh WX TEPMOYCAKHUBAIOIICHCS TPYOKOH.
JlanpHe#mme cpaBHEHUST U3MEPEHHUI MTPOCTO TPYOKU U TPYOKH ¢ TEPMOYCAJKOW MOKa3ajau, 4To
KaKUX-TO M3MEHEHUW B DJICKTPHUUYECKUX IapamMeTpax HeT. 3aro TpyOKa 3aliuileHa OT MTHII,
KOTOPBIE JTIOOST CAAUTHCS HA BCE BRICOKOE. A HEKOTOPBIE 0COOHM €Il1e U Ha OJIecTsIee 3apsATcs.

B xonme cOopku 3eMEHTOB BBISICHHIIOCH, YTO COOMpaTh 3-il 3JIEMEHT O4YeHb HEYT0O0HO.
ChauimkoM MHOTO 3JIEMEHTOB U OIepaluii, KOTOpble MPUIETCS BHIIOJIHATH HE B KOMHATHBIX
ycnoBusix. [losTomy 1esnecooOpa3HO BBINOJIHUTH BCTaBKY 3-T0 3JIeMEHTa HE ¢ KoM 1-ro
JJIEeMEHTa, a BCTaBUTh HEMOCPEICTBEHHO BO 2-M AJEMEHT Y€ coOpaHHBIM 3-H ayeMeHT. A
MEXaHU3M CTHIKOBKH BBIIIOJHUTH AHAJIOTUYHO KOHIIEBOMY JJIEMEHTY.

Jiis 3TOoro HEeo6xoaMMO OyIeT Ha HECKOJIbKO CAaHTHUMETPOB YKOPOTHTH 3-i AJIEMEHT, Ha
KOHIIE 2-TO 3JieMeHTa yOpaTh KOJbILO M CceNaTh pa3pe3bl. BHIMOIHUTE MOATOHKY 3JIEMEHTOB.
JlJ1 IPOYHOCTH BHYTPH 3-TO 3JIEMEHTa BCTAaBUTh HEOOJIBIIION OTPE30K TPYOKH nuamerpoM 14 mm
C HAaBUBKOM M30JICHTHI JI0 HYKHOTO TUaMETpa.

Kpennenue ogaum xomyroM. CKOpPOCTh COOPKH BO3PACTET B pasbl.

Hwxe Ha pucyHKe 3-i 3JIEMEHT ¢ YCTaHOBJICHHBIMU Ha HEM TparaMu (HO UX MOXKET U He
OBITB).

40



Jlnist KperuleHus: KOHIIEBOTO AJIEMEHTa B KOHIE 3-TO 3JeMEHTa JeNaroTcs 4 mpornuia
HOKOBKOHU (KpecTooOpasHo). JnmHa mpommia okoyio 15 MM. 3aTeM HaKIaabIBaeTCs MOJIOCKA
¢dosbru um 3armbaercs BHYTpb TpyOku. Ilocie dWero BHYTph 3-rO JJIEMEHTa BCTaBJISCTCS
ATIOMUHHUEBas TpyOKa auaMeTpoM 14 MM W 3aKMMaeTcsi XOMYTHKOM. J[TMHA TpyOKH MOXKET
ObiTh OkoJo 300 MM (c OonpmmM 3amacoMm). KOHIEBOW JJIEMEHT TpenHa3HA4YeH Ul
PETYJIUPOBKH B X0/I€ HACTPOMKH.

TaxuM 00pa3zoM, ToJTydaeTcs Jierkas U MPOYHas Tpyoka JTHHOM okoJio 4 MeTpoB. JlnHy
3JIEMEHTAa MOXHO YBEJIUYUTh, €CJIM YAJIMHUTh KOHLEBOM s1eMeHT. TpyOka nuamerpoM 14 mm
OueHb JIETKas M HE HECeT HUKAaKOM Harpy3ku. ['JaBHOe 3akpenuTh €€ TaKk C MPUMEHEHHEM
HAMOTKH M30JICHTHI HA KOHEIl KPETUICHHSI K 3-MYy DJIEMEHTY, 4TOOBI TpyOKa He nmena JrodTa (He
0oJTanacs).

Ilo moBoy NPOYHOCTH «yIOUYHBIX JEMEHTOB» MOTY CKa3aTh CleAyroliee. Y MEHsS yxKe
nmout 8 ner ycraHoBieHa GP mamuHON 5 MeTpoB u3 ymoukd. 4-X METpoBas ylIOYKa HajeTa Ha
OykoByto nanky ot mTop. Ilanka npukpydena k crene noma (Oankony). Cama IUIacTUKOBAs
YacTh MOJIHOCTBIO BBICTYMAET HaJ Kpbllled 9-TH 3TaxHOro noma. Kakux-To JONOJHUTEIbHBIX
KpeIieHUH-pacTskek HeT. B cuibHbli BeTep MoTaercs cuiibHO. Ho cTout, paboraer.

3ak/oueHmne

byny 6e3mepHO pan, eciii MOM M3BICKAaHUSI B aHTEHHOCTPOUTENILCTBE MOMOIYT KOMY-
1100 B painoIIOOUTENbCKOMN 1 TEIHOCTH.
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