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AHHOTAIHA

B cmamve npeocmaenennvt pesynvmamsl MOOEIUpPosa-
HUSL U UBMEPEHUIl 68 NOJIEBbIX YCI08UAX MOOUIbHOIL nepe-
oaroueil aHmMeHHbL 30HMUYHO20 MUNA O3 MATIOMOUWHOZ0
paouosewianusa u paouoceazu. Iomumo napamempos an-
MEHHbL ONUCAHDBL CXeMA UIMEPEHUA U NPpusedeHbl meope-
muyeckue u IKCREPUMEHMAIbHbIE 2PAPUKU  3A8UCUMO-
cmeii napamempos om uwacmomol. Ilpueedenvl unvie un-
JiceHepHble peuenus.

KiroueBnle ciioBa

3onmuunas anmenna, 6epxXHAL eMKOCMHAA HAZPY3Kd,
conpomuenenue uznyuenus, ouanaszon 200 mempos, unou-
GUOYaIbHOE PAdUuosewianue, paouonpooez, paduoKpyHcox.

BBenenne

C 2019 200a nauanucov noozomosumenvHsle papomst no
Op2aHU3AUUN €)ICe200HbIX MYPUCIMUYECKUX NOKA3Ameb-
HBIX aKyuil paduOmMexXHUYecKoll HanpPasieHHOCMU «Paouo-
npobezy, HANPAGIEHHBIX HA NpUGNEUeHUEe MONO0ENHCU K
PpaouomexHuKe, paouocen3u u paouosewianuio, u OpeaHu-
3ayuu ¢ Poccuu cemu mexnuuyeckux paouokpyickos 0ns
nOOPOCMKO8 U MO100ExcU, U HA IMOU Daze co30aHusn pa-
0U0BeWAMEIbHBIX CIMANHYUIL ¢ MY3bIKAIbHO - PAOUOmex-
HUYeCKOll KOHUenyueil eewianus, u ¢ NPUHKURUATBHO Ca-
MOOeNbHOU nepedarouieli annapamypoi u camooearbHbIMU
AHMEHHBIMU CUCTIEMAMU.

Pazpabomannan cneyuanvho 013 IMUX yeneil KOHCm-
DYKUUA AQHMEHHbL MOIcem Oblmb PEKOMEHO06aAHA 014 Ca-
MOCHOAMENIbHOZ0 U32OMOBIeHUsA, COOPKU U YCIMAHOBKU 6
PAOUOKDPYIHCKAX NPU MEXHUUECKUX KOJNedHcax (MmexXHUKy-
max), BY3ax, uenmpax HTTM, camodeamenvhvix paouo-
KIybax eeuiamenbHoll HANPAGIEHHOCHU, UMEIOWUX XODPO-
WLYI0 MEXHUYECKYI0 6a3y U OPUEHMUPOBAHHBIX HA Omeue-
CHMGeHHble UHIICEHEPHble PA3PAdOmMKU U COOCmEenHble Ha-
YuHble UCCe008AHUAL.

Ilposeoénnvle uccnedosanus oOarom peaivbHvle Xapak-
mepucmuKu aHmeHHbl, CAMOCHOAMEIbHO ROCHPOEHHOIL U
UCRLIMAHHKOU 6 NONEGHIX YCIOUAX ONA YUéma UX KaK 6
oanbHeuwux paspadomKax, max u Npu IKCHAYAmauuu
nepeoaowux aHmeHH 6 pPaMKax (heoepanvHozo npoeKkma
Hnouesuoyanvnoe paouoseuianue.

MoaeaupoBanne AaHTEHHBI.

[IpenBapurenbHO aHTEeHHA ObLIA OTMOJIEIMPOBAaHA B He-
CKONIBKUX BapuaHTax B mporpaMMe MMANA-GAL c nensto
BBIOOpa ONTUMAJILHOW BBICOTHI MauThl U Pa3MEPOB €MKOCT-
Holt Harpy3ku. C 15 mo 29 urons 2019 r. mpoBoauiacek ure-
paumoHHasi 1opaboTka KOHCTPYKIMU aHTeHHbI. 30 HIOHS aH-
TeHHa Obljla yCTaHOBJIeHAa. BapuaHT aHTeHHBI BbICOTOH 27,4
M, IPUHATHIM 32 OKOHYATENIbHBIM, MOKa3ajl 4eTBEPTHBOIHO-
BbII pe3oHaHc Ha yactore 1800 xI'11, 4TO COOTBETCTBYET Ce-
penune 3aaanHoro B T3 nuanazona yacror 1400 — 2200 xI'm.

Pe3onancHas yacrora 1800 kI’ COOTBETCTBYET 3IEKTpU-
yeckoi mmHe aHTeHHBI 75 / 1,8 = 41,67 M. Mauty Takoit
BBICOTHI (3TO 14-M 3TaxkHBIN OM), Jaxke ¢ y46TOM Kod(pdu-
nueHTa ykopouenus 41,67 x 0,95 = 39,58 M, B ycnoBusx pa-
JUOKPYXKa YCTaHOBUTH HEBO3MOXHO. [lo3TOMYy a7 aHTEH-
HBl HEOOXOAMMO CHJIBHOE YKOpPOYEHHWE, W JJIsl COXPaHEeHHUs
(G PEKTUBHOCTH HM3ITy4EHHs, HY)KHa HE YIJIMHUTENbHas Ka-
TYIIKa, a HCKIIOUUTENIBHO BEpXHsSSI €MKOCTHAas Harpyska.
[ToxasaHHas Ha puc. 1 cieBa, eMKOCTHas «3BE3I0YKa» NAET
BBIMTPBII IO BEICOTE B 14,2 MeTpa, cokpalias pu 3TOM reo-
METPUYECKYIO BBICOTY aHTeHHbI 10 27,4 merpa. Takyro aH-
TEHHY, KaK I0Ka3aJia MPaKTHUKa, BIIOJIHE MOYKHO U3TOTOBUTH U
Jlake MHOTOKPATHO MepeyCTaHAaBIUBATH CUIIAMH HEOOJBIIOHN
KOMaH/Ibl C TIOMOIIBIO ITPOCTBIX MOJPYYHBIX CpenacTB. Uto u
TpeOyercsi sl MPOBENSHHS] NMOKA3aTEeJIbHBIX MEPONPHITHIH
panuonpobera mo ropofaM CTpaHbl. B cranmoHapHBIX ycio-
BUSIX OTa aHTEHHA TAaK)Xe€ MOXET C YCIIEXOM MPUMEHSTHCS.
OTa KOHCTPYKIMS TaKXKe MMPUTOAHA Ul €€ U3TOTOBIICHUS U
YCTAHOBKM CHJIaMHU PaJHOKpYKKa IpHU KoJuiepke win BY3-e.
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FeoMmeTpuyeckan
= BbICOTA @aHTEHHbI 27,4 M
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BepxHAA eMKOCTHAA Harpyska & BLICOTA AHTEHHLI 41,6 M
YAMUHHAET aHTeHHY Ha 14,2 M, ©
4yeM, MpKU NPAKTUHECKN TOW Xe Bliurpbiw
3h(PEKTUBHOCTH, COKpaljaeT = ne seicote 14,2 M

BbICOTY Ma4Thl U YMCNO
APYCOB OTTANEK € 6-U A0 4-X.
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Puc. 1. BuptyanbHas s5ekTpuyeckas Mojeb aHTeHHBI. Tou-
HBIE pa3Mephl OBUTH B3SATHI YK€ HE U3 PACUETHOM, a U3 «KH-
BOI» BEpCUH aHTEHHBI, KOTOpasi yBEPEHHO CTOUT IO OTKPbI-
ThIM HeOOM. OKOHYATEIbHBIN BapHAHT MOICTHPOBAHUS.

Ilpn oxoHYaTENbHOM MOJEIMPOBAHHWM, AHTEHHA ObLIa
npencrabieHa 193-ms snementamu (puc. 2). Moxenuposa-
Hue aHTeHH B mporpamme MMANA-GAL naért BronHe ajex-
BaTHbIE PE3YJIbTAaThl, HO OHA HE MOXKET KOPPEKTHO Y4YecTh
BIIMSIHUE peasIbHOM 3eMJIM Ha BEPTHKAJIbHbIE aHTEHHBI, TI0JIE
KOTOpBIX Pa3BOpAuYMBAETCSI MEKAY BHOPATOpOM M 3eMIIEH,
TIPE/ICTABIISSL aHTEHHY, Pa0OTAIONIYIO HaJl UI€alIbHOM IPOBO-
namied moBepXHOCThi0. C 3TOM O0COOEHHOCTBIO MPOrPaMMBI
OBUIO CBS3aHO MHOTOKPATHOE IPOBE/ICHHE HATYPHBIX H3Me-
PEHUIA C UCTIONB30BAHMEM PA3IUYHBIX MPUOOPOB, MMOKA3AHUS
KOTOPBIX PACXOJHINCH C PE3YJIbTaTaMH MOJICITUPOBAHUSL.
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TeomeTpwa| Bun _ Buiucnenvs| Marpamva HanpasnenHocTy

Vs [AHTerHa Zontik-27 Yacrora 1600 M MU o o nowonax
ﬁpusanoa 193) AsTocermenTaumsi:  DM1 800 ! w2 80 © sc 20 ® ECR2 “' U He paspisaTs
No X1(m) Yi(m) zm | xem) vom) | z2(m) R(mm) Seg
1 00 00 0213 0.0 00 4713 40.0 Kl
2 00 00 4713 0.0 00 8.463 375 A
3 0.0 0.0 8.463 0.0 0.0 12713 35.0 -1
4 00 00 12713 0.0 00 16.963 325 el
5 00 00 16.963 0.0 00 19713 30.0 A
6 00 00 19713 0.0 00 22.463 215 A
7 00 00 22463 0.0 00 25213 250 A
8 0.0 0.0 25213 0.0 0.0 25.563 175 -1
9 00 00 26.563 0.0 00 27.563 80 4
VcTostmkos 1  OMHaKOBBIE MCTOMHIKN Harpysok 13 = BRNioMATS HarpyaKku
No. PULSE Phase dg Volt. v No PULSE | Type | Rohm) | pqonm)
1 wi125¢ 0.0 1.0 1 wizec  ReX 1200 00
cnep. 2 wi27c R#X 120.0 0.0
3 wi2gc  ReX 1200 00
4 wi20c  ReX 1200 00

Puc. 2. Beoa reomerpuu anTeHHHI B mporpammy MMANA

I'maBHBIE mapamMeTphl HEHAIIPaBIECHHON Iepenaromeii aH-
TEHHBI — aKTUBHOE M PEaKTUBHOE conportusienus. K npume-
py, Ha gactore 1,6 MI'm Z = 19,75 — j63,47 Oma (puc. 3).
Jlis MozienupoBaHusl BEPTHKAJILHOW aHTEHHBI HaJl HIEaIbHO
MIPOBOJISIIIIEH «3eMIIEI», - TTOJTHOE COBIIAZICHUE C TEOPUEH.
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heb amma
Teomerpus Bun | Bbluvicrens | [Juarpamma HanpasnenHocTy

AnTena Zontik-27

JANVHA BOTH! = 187.370 (m)

T
Yacrora 16 Iy BCEO TOYEK ISt PACUETA = 956
HIDKHSIS TOUKA AHTEHHS! = 0.000 M
Sennn SANONHEHVE MATPYL)
N PACUET MATPUL}
© CBob
80603H0E NPOCTPAHCTEO e Tk 2jon o
B w1250 1.00+0.00 4.47+14.36 19.7546347 686
Hneancrian PACUET TOKOB,
. PACUET [MATPAMMb! HAMIPABIEHHOCTY
@ Peaneian Napauetpss | pACUET AHTEHHbI YCTEWHO SABEPLIEH
6.37 sec
Beicora 0.00 e m
Marepuan| anowwr. Tpybia |
No | Fory | REw | xow | keBso | onsa)| Gasy | FB(@B) | Eevip)  Sewns | Bucora | momsp |
19.75 63.47 686 = 241 0.03 212 Pean. 0.0 sepr.
[ ryex OnTummsaums Tpagun | [ Mpaskanposona | Mpaska onevenra |

Puc. 3. Beruucnenue napamerpos nporpammoit MMANA

Pacuér auarpaMMBbl HalpaBJI€HHOCTH, KaK U CJIEJOBAJIO
OKU/IaTh, AT UACANBHBIA KPYr B TOPU30HTAIBHON IJIOCKO-
CTH U TIPONOJIbHYIO TOJIOBUHKY OyOsinKa 0e3 IBIpKH — B BEp-
TUKaNBHOM (puc. 4). Beg, kak mo kiaccuke. B mpaBoM Hik-
HEM YIJy pUCYHKa — MapaMeTpbl aHTEHHBI I HIDKHEH 1o-
soBuHBI quanazona 1400 — 1800 xI'm.

Z KCB | Ycunenne/FB OH | YcraHoskn

Mokasats [1H ansg nonspusauum
oV OH ® Cymm. © V+H

Puc. 4. lnarpamma HarpaBJIeHHOCTH aHTEHHBI.

PeaxTuBHast yacTh BXOJHOTO CONPOTHUBIICHUS HA 4acTOTE
pe30HaHca o0palaeTcs B HOJIb, aKTUBHAS €0 YacTh — COTPO-
THUBJIEHUE U3TydeHHs aHTeHHBI Ry = 27,8 OMa. YkopoueHHas
€MKOCTHOW Harpy3kOil aHTEHHAa HE MOXKET «IOTSHYTB» IO
UJIAJIbHOTO CONPOTHUBJICHUA u3nyueHuss Ry, = 36,6 Oma -
YETBEPTHBOJIHOBOT'O HITHIPS HAJl UACATHHO MPOBOIAIICH 3eM-
néi. Be€, Kak MoJoXKeHO B KIIACCUYECKOU TEOPHUH.

AKTUBHAs U PEAKTHBHAs COCTABJISIONIME BXOIHOTO CO-
MIPOTHUBJICHHUS aHTEHHBI B BBIOPAHHOH IMOJOCE YaCTOT TaKkKe
BeAyT ce0sl KIIaCCUYECKH, YTO MOJHOCTHIO COBIANAET C TEO-
pueii u3 y4eOHUKOB IO aHTeHHAM (pHC. S).

AntenHa  Zontik-27
200.0
Fres: 1.801 MHz
Q Q
30.0 100.0
R o 5 ix
AU e e = e = L
10.0 = = ) -100.0
0.0 -200.0
14 1.5 1.6 1.7 1.8 MHz
Puc. 5.

AHaNoruyHele KAPTUHKY /I BEPXHEH MTOJOBUHBI qHAIa-
3oHa 1800 — 2200 xI'11 (puc. 6 u 7).

Tpadmemn’ X

Z KCB | Ycunenne/FB| OH | YcraHosku

2.3(dBi) = 0dB
R | iX_] Ga_| F/BJON]
27.8 -0.3 23 -0.0 On
33.131.1_[23 [0.0_[On
39.3 63.2 22 0.1 |On
47.0 98.0 21 0.0 [On
56.2 132420 0.0 |On
Mokasate [IH Ang nonspusauuu
oV OH ® Cymm. O V+H
Puc. 6.
AntenHa  Zontik-27
200.0
Fres: 1.801 MHz
Q Q
60.0 e 1000
R = B & L= T I - lx
<H("/*/_—V“ Ll ,4?"4(,
40.0 EERe 0.0
tHeE
20.0 -100.0
0.0 T T L T T T -200.0
1.8 1.9 2.0 21 2.2 MHz
Puc. 7.

OnHako, Korja OTKIIIOYeHHe M noakiatodenue 13-u 120-
OMHBIX HArpy30K (TPeACTaBIISIONIMX COOOM CTaIbHBIC KOJIb-
3a3eMJTUTEIIH, BOUTHIC B 3EMITIO — U3MEPEHHUE COITPOTHBIICHUS
3a3eMJICHHS TaKXKe MPOBOIMIOCH, HO 3TO OOJBIION HpPaKTH-
YeCKUHA MaTepuai il IPYrod CTAaThbH), 3a3eMIISIONIUX HC-
KYCCTBEHHYIO «F000UYKY 3a3eMJICHUS» Ha UACATBHYIO «IIPO-
TPaMMHYIO» 3€MJII0, MPAKTHUYECKH HE MEHSIOT PacdETHbIE
nmapaMeTphbl aHTCHHBI (M3MeHEeHHe - aecsaThie gomu Oma), B
rOJIOBY HAYMHAIOT 3aKPaJbIBAThCS CMYTHBIE COMHEHHS, YTO
371€Ch, UTO-TO HE TaK.

IIpo6HoOe BKIIOYEHUE AHTEHHbI.

U BOT ¢ 3TUMH COMHEHHSIMH MTEPEXOAUM K MPAKTHUECKUM
HCCITEIOBAHUAM YXKE YCTAHOBJICHHON aHTEHHBI B TOYHOCTH
TaKo# e, Kak Ha PUCYHKE 1, HO HE B KOMIBIOTEPHOU Mojie-
JIM, a B PEaNbHOM «Kene3e». [ aTa peanbHast aHTCHHa CTOUT
Ha TOJISIHE, PACTAHYTAs OTTSHKKAMH HA TPHU CTOPOHBI B YEThI-
péx sipycax, u yxozsmas BBBICh Ha 27,4 metpa (puc. 8).



Puc. 8. Antenna Ha nossiae. KpacuBo u poManTuuHo!

g Havaia, NONKIIOYAeM K aHTEHHE MaJIOMOIIHBIN re-
Heparop (10 Br) co Bxomom BHemHel AM, ycTaHaBinBaeM
paspeméanyto yactoty 1584 xI'n, nactpauBaem BKC u an-
TeHHy 1o uaukaropy 6E 111 («3enénslii rnasy»), Ha MOAYJIH-
pytommii Bxon nojaxmouaeM CD-mneep (puc. 9), BKiItodaem
CBOM PAAUOIPHEMHUKH U MOA JIIOOUMYIO MY3BIKYy HaUHHAEM
003BaHMBATH JIpy3eil W 3HAKOMBIX M0 Bceld MockBe M OiH-
KaNIIMM IPUropoJiaM, YTOOBI IOCTYIIAJIN HAalll CUTHAL

Puc. 9. [IpoOHOe BKIIIOYEHHE aHTEHHBI.

VBepeHHBII IpUEM CHTHalla Ha BELIATeIbHBIA PUEMHUK
HaOJolaeTcs JIMIIb B OBYX HAIPaBJICHUSIX HA PACCTOSHUU
6,5 kM. B0o3MOXKHO, CHBIINIHO M Aaiblle, HO JJIS 3TOr0 HaJo
CaJuUThCs B MallMHY, BKJIIOYATh aBTOMOOMIIBHBIN IPUEMHHUK C
JIMAIIa30HOM CPEIHHX BOJH C COOTBETCTBYIOLIEH aHTEHHOH, U
exaTb, KyJa IJa3a INAAAT, [IOKa CUTHaJl He HAuyHET Iporma-
natb. Ho yxxe nmo3anuii Beyep (puc 9 He MpOCTO Tak TEMHBIN)
U exaThb HUKOMY U HUKyJa He xodercs. Jla-a-a... Oto Bam He
1971 ron, xornaa ¢ «AJBIUHUCTOM» CO CBEXHMHU Oarapeiika-
MU Ha BEJIOCUIIEAHOM pYJIe, KOJIECHIH IPOCEIOYHBIMU JOPO-
raMy 110 HOJISIM U JISPEBHAM, HE CUUTasi KWIOMETPOB, a JIUIIb
oTMeyas Io KapTe Iae npomnaaaeT npuéM. I'ne mou 17 net?

N3mepenune napaMeTpoB aHTEHHBI.

KoMmrmieHcalmio peakTUBHOM COCTaBJISIOUIEH BXOAHOTO
comnpoTuBieHus [1] mpoBeaéM ¢ MOMOIIBIO YUIMHUTEIBHON

karymku L = 13,5 mxl’ u BKITIOYEHHOHN MOCIIEeNOBATENHLHO
MIepeKITI0YaeMOi THPIISTHABI KOH/IEHCATOpOB, EMKocThI0 600 /
8200 n®d. /lobporHocTh Karymku 165 Ha yacrore 1584 I
(cooctBennbie norepu B karymke 0,8 Oma). B BepxHeit vac-
TH JTMara3oHa MOXKHO HCIOJIB30BaTh ATy Ke THPISAHIY Oe3
YIUIMHUTENFHON KaTyIIKd. Teoperndecku, Hano ObLIO OBl B
HIDKHEH YacTH Juara3oHa IPUMEHHUTh KaTyIky ¢ 14-ro me-
peKITIIoYaeMbIMH OTBOJAMH, HO 3a4MIIATh JIUTLEHAPAT JIHII-
Hue 28 pa3 KaK-TO HE BJIOXHOBJISET.

H3mepenns npudopom AA-330m

ITpoBenu HECKOJIBKO AECATKOB H3MEPEHHUil, 3amoMHIIN
JIeCSITKH TpaduKoB, oTdoTorpadupoBain AUCILICH mpudopa
B KO)XZIOM M3MEPEHUH, IIOTOM Hadaiu pazbupartscs. Yactory
pe3oHaHca aHTEHHBI IPUOOP [TOKAa3bIBaeT BEPHO. A BOT peak-
THBHAsl COCTABIIIOIIAsl BCETJA IIOJNIOXKUTENbHAS, IIPH Pe30-
HaHce aéT MpoBaJl, HO 3HaKa HE MEHsIET U JI0 HyJII He CIaja-
eT. AKTHBHOE CONPOTHBICHHE — IIOXOXKE Ha MHpaBIy — He
OYCHb CHJIBHO OTJIIMYAETCsl OT MOJACIMPOBAHMS, XOTh M He-
MHOro Oomble, HO Toro ke mnopsaka (puc. 10). bonbmme
coMmHeHus. To i U3MepsieM He BEpHO, TO JIU NpUOOp HeHc-
IpaBeH, TO JM HACTOJNBKO MOIIHbIE HABOAKH OT COCEIHUX
VKB nepeaaT4nuKoB, 4TO HEIOHITHO, YTO IPHOOp U3MepsierT.
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Puc. 10. M3mepenne antenHs! npudbopom AA-330m.

HaBonxu Baustor. B 150 merpax npoxoxut JIDII-220 kB
(HeoHOBas JaMIIOYKa TOPUT OT aHTEHHBI U NIPU IPUKOCHOBE-
HHUU JIaJJOHBIO - IUIUIETCS, HO TecTep Ha NEepEeMEHHOM Ha-
NPSDKEHUM HOJb [TOKA3bIBAaeT — TaK, YTO YUCTasl CTaTHKa, He
omacHo). Ecte u apyrue HaBoxku. Bromne nomyckaro, yTo
pubOpy HEMO3A0POBUIIOCH B TAKOI IOMEXOBOM 0OCTaHOBKE.

H3mepenns npudopom Nano VNA

IMoxpxmounnu — usmepuwid. KapTHHOK HECKONBKO HecsT-
KOB. BOoT o7Ha B MOMOXEHHU IEpeKIIoYaTesi €MKOCTHOM
THPJISTHIBI 8, ¢ pe3oHaHcoM Ha vacrore 1584 kI (puc. 11).
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[Ipu pesonance Ry = 37,5 Oma. OnHako, pH NOAKIIIOYE-
HUM HEIOCPEJICTBEHHO K «TOJIOi» aHTEHHE IOKa3blBaeT e
pe3onaHcHyto yactoty He 1800, a 1730 x['u. Yemy BepuTh?

H3mepeHue MeTOIOM BOJILTMETPA - aMIIEPMeETpA.

HamyuuBIIMCh ¢ «yMHBIMU» HU(QPOBBIMH NPHOOpPaMHU U
HE MOJYYMB a/IEKBaTHBIX COBIIQ/IAIOIINX U3MEPEHUH, PEIInIn
W3MEpPUTh aHTEHHY CTapbIM JEJOBCKMM criocoboM. /[Ba aHa-
noroBeix BY BoisT™eTpa B3-38, oguH — HanpsMyro K reHe-
patopy (Ha 10 BaTT enBa U OMexa MOACHCTBYET), BTOPOH —
k myHry 0,433 Owma (tpu pesucropa MJIT-2 mo 1,3 Oma B
napaiens) — Ha 0,4 Oma HaBoaku Toxke He Oymer. OT cra-
TUKH aHTEHHY IMOIIYHTHPYEM CONPOTUBIICHHEM B 4 KHIIO-
oma (mBa pesuctopa MT-2 no 2 kOM) — BHeCEHHAsT TIOTPETI-
HOCTb He Oonee 1%. V3MepuTenbHbIH reHepaTop UMEET CHH-
Te3aTop, KaJIMOPOBAaHHBIN IO YacTOTe, U OOECICUYMBACT Be-
maTenbHyto cetky yactot 1449 — 1800 xI'n (puc. 12 u 13).

AHTeHHa

600{8200 135 Mkl

Mepeaarynk

Puc. 13. Knaccuueckuii n3aMepuTeNnbHbBIH KOMILJIEKC B TOJIE.

Hy, BOT TYT YK€ U3MCPCHUS IMOLIJIU BITOJTHE ITOHATHBIC.
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HKAXX

Ha puc 14 nmepexirouarens THPISHIBI KOHIAEHCATOPOB B
nonoxxenun 8. Ha wacrore 1602 xI'11 BXOIHOE COMpPOTHUBIIE-
HHUE aHTeHHBI YHUCTO akTUBHOE. |Z| = RA + R3 =42 Oma.

TTonoca no monoBuHHON MomHOocTHA 80 K.

Ionoca no 75% momuocTH 55 k1.

[onoca o 90% momuocTH 36 K11,

[lar nepextoYeHus TUPIISIHBI KOHIEHCATOPOB T10 Iepe-
cTpoiixe yacToTsl 23,4 k'l K no ypoBHIO 95% MOIIHOCTH.
[T1aBHas OACTPOIiKa aHTEHHOTO KOHTYpa He TpeOyeTcsl.

BHuUMAaTEIbHO CMOTPUM Ha JICBBIA «XBOCTHK» TpaduKa.
OH 3acThi1 Ha ypoBHe 22 OMa U HE 3aBUCUT OT YacTOTHL A,
clIydaeM, He COIPOTUBJICHHUE JIU 3TO 3a3emiieHus (puc. 14)?

[ToBTOpUM M3MepeHus Ho-apyromy. IlocTaBUM HOCTOSH-
Hy10 yacToty, coctpouM Ha He€ BKC reneparopa u aHrteH-
HBIA KOHTYp. A TOTOM npoiaémMcs 1o BceM 15-u NOonoKeHu-
SIM TIEPEKITIOYATEeNsI eMKOCTHOM TUPJISHIBI U IIOCMOTPUM, KaK
ce0s Beaér antenHa (puc. 15).
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Puc. 15. 3aBucumoctu Toka aHTeHHOro KOHTYpa, Hampsbke-
HUs reHepatopa, [TomHolt MomHocTH u Mozaynsi BXOIHOTO
COIPOTHUBIICHHSI aHTEHHBI OT EMKOCTH KOHJEHCAaTopa Corja-
cyromero koutypa 600/8200 nd (mar Xc = 12,26 Oma).

[TapameTpsl u3mMepurenbHOM cxemsl puc. 12 u 15: Yacro-
Ta redeparopa 1584 xI'u. Momuocts 10 Br. Pesuctop mns
m3mMepenus toka 0,433 Oma. YnunutenbHas Karymka L =
13,5 MxI'. XL =134,36 Oma. Q = 165.

Ha puc. 15 xopo1ro BUIHO, YTO B MOJOKEHUAX MEPEKITIO-
yarelsi THPJISTHIABI KOHJEeHcaTopoB 12 — 15 BxoaHOe compo-
TUBJICHHE aHTEHHBI ITOCTOSHHO Ha ypoBHe 17 Owm, 4TO He
XapakTepHO Uil PEe30HAHCHBIX cUcTeM. BepositHee Bcero RA
y’e 00paTHIIOCh B HOIIb, & 3TO COMPOTHBIIEHUE 3a3EMIICHHSI.
B nonoxenun nepekirouatens No 7 HaOIromaeTcsi pe3oHaHC,
- TOYHass KOMIIEHCAIIUsl PEAaKTUBHOCTH aHTEHHBI H, KaK CIIe[l-
CTBHE, MUHUMYM IIOJIHOW MOIITHOCTH, COBIAJAIOIIEH C MOII-
HOCTBIO TeHepaTopa. A BOT MakcuMyM Z = 39,5 Oma cnBu-
HYT OT pe30HaHca. B mojoxeHnu nepexitodarens 7 BXOIHOe
COIPOTHUBIICHHE aHTEHHBI HU)KE, YEM IIPU PE30HAHCE.

RA + R3 = 37,86 Oma — o rpaduky.

[Mpumewm, o rpaduky, 3HaueHune R3 = 17 Om.

Toraa moxHo paccuutarh KII1J[ anTeHHBI:

KITJa=(Z—-R3)/Z== (37,86 —17) / 37,86 = 55,1 %.



KoneuHo, 3T u3MepeHus He NMPETEHAYIOT Ha Hay4HYIO
(yHIaMEHTaIbHOCTD, HO IS IPAKTUYECKUX IEJed HUCIOIb-
30BaHUSl JAHHOW aHTEHHBI, AaJbHEHIINX pa3paboTOK U s
yAy4IIEHUs] KOHCTPYKIIMU aHTEHHbI BIOJIHE 10CTaTOYHBI.

BriBoabl.

1. 3a Bpems nonesoro cesona 2019 roma cobpana, ycra-
HOBJIGHA M YCIENIHO HchbITaHa MoOWIbHAs Tepeaaromas
aHTEHHA JUIsl BBIE3THBIX MEpONPUATHI B paMKax Qerepaib-
HOTrO npoekta MHauBuayanbHoe paJuoBeliaHue.

2. Jleranu aHTEHHBI MOTYT OBITH M3TOTOBJIEHBI B €MHUY-
HBIX DK3EMIUIIPaX B MEXaHWYECKHX MACTEPCKUX IPH TEXHH-
YecKUX KoJulemkax, BY3ax win Ha mmedcTBYIOMMX Ipo-
MBIIUICHHBIX MPEANPUITHAX, U HE TPeOYIOT Clelnalu3upo-
BaHHOro 00opynoBaHus. [IpoBepeHo 1o daxTy.

3. B KOHCTpYKIMU aHTEHHBI UCIOJIB3YIOTCS AETAallM U Ma-
TepUaJbl UCKIIOYUTENIFHO OTEYECTBEHHOI'O IIPOU3BO/ICTBA.

4. KoHcTpyKIUsl aHTeHHBI yA00HA AJIsl OIepaTHBHOW yc-
TAQHOBKH, SKCIUTyaTallMd M JEMOHTa)Ka Ha HENOArOTOBJICH-
HBIX TPYHTOBBIX IUIONIAJKaX KOMaHION B 4 uenoBeKa, IUII0C
PYKOBOIUTENb MOABEMA, OTBEYAIONIHI 32 KOOPJHHAIIUIO.

5. Xopolo OTTpeHUpOBaHHAsI KOMaHJa MOXKET YCTaHaB-
JUBATh W JIEMOHTHPOBATH aHTEHHY BYETBEPOM 0€3 PYKOBO-
nurenst. M Takas komanga copMUpoBaHa.

6. Komiuiekr nerasneit aHTeHHBI y00€H JUIsl TPAHCIIOPTH-
poBku Ha aBroMoOmie YA3 39625 «byxaHka» ¢ BepXHUM
0ara>xHHUKOM.

6. MexaHuuecKue U dJIeKTPHYECKHE TapaMeTphl aHTEHHBI
B IIEJIOM Y/OBJIETBOPSIIOT M3HAYAIBHOMY TEXHHYECKOMY 3a-
JIAHUIO.

7. AHTeHHa XOpOIIO COTJacyercs C MOMOUIBIO MOCIEN0-
BaTeJIHHOI'O0 aHTEHHOT'O KOHTYypa U MOXKET padoTaTh Kak CO
BCEMH IepeaaTynkamu st VHIuBHyalbHOTO paJroBenia-
HUSI, YOBJIETBOPSIOUIMMHU TEXHUUECKHM HOpMaM [2], Tak u ¢
MIPOMBIIIJICHHOW W JIFOOUTEIbCKOM CBSI3HON HpuEMo-Tiepena-
OIIeH anmapaTypoi.

3akaoueHue.

[To okoHUaHMU TIOJIEBOTO CE30HA, aHTEHHA ObLIa TOJIOXKe-
Ha (puc. 16, 17), nemonTupoBana (puc. 18) 1 B MoIHOM KOM-
TUIEKTE MOATOTOBJIEHA K YCTAHOBKE B CIIE/IYIOIIEM CE30HE.

W3-3a nonroit oceHu ¢ TEMION MOro0i JeTHUI CE30H 3a-
TSHYJICS, U IEMOHTQ)X aHTEHHBI TIPUIIETICS Ha 7 JeKkadpsi.

C yrpa coOpanuch, YCTAaHOBWIM MAJAIOIIYI0 CTpENy W
NOABEMHYIO JIEOEIKY, HATAHYIH MOABEMHBIE OTTSDKKU. [lo-
TOM TIOCAIUJIM CaMOro TSDKENOro y4acTHHKAa KOMaHIbl Ha
JIeKAILYIO MAJAIONIYI0 CTPETy W Hayalll IEPEHOCUTh OTTSK-
KH CO IITATHOTO MOJIOXKEeHHS B moabéMHOE (co 120 rpamycor
k 90 x HampaBieHUIO moabéMa). [ToTOM MOATSHYIIH TIABHYIO
OTTSDKKY (3TO 00s3aTENBbHO) M HAayalld OTITYCKaTh TPOC Je-
6énxu. AHTEHHA IIOMaJIeHbKY CTajla HaKJIOHAThCS (puc 16).

Puc. 16. Hauanu xnacts anteHny. [omnuia nomaneHbKy.

Bcé nmpomno mratHo. [Tox yriaom okorno 15 rpamycoB k
TOPU30HTY YCTaHOBWIIM MOATNOPKH, Ha KOTOPbIE JISDKET MayTa
(puc 17). Y 3aTteM aHTeHHY aKKYPATHO TIOJOKHIIH.

Puc. 17. Emié 4yTh-uyTh U JSHKET HA TOJICTaBKH.

Janbie pa3dopka Ha y3JIbl ¥ AeTaid. Toxxe MHOT'O pado-
ThI. A emé 15 cranpHBIX KOJBEB M3 3€MJIM BEIHUMAaTh. Ho 310
YK€ MOXKHO JeNlaTh CIIOKOWHO, W HETOpOIsICh. Phluar u3
CTaJIFHOT'O YTrOJIKa U POXKKOBBIN Ta€4HbINA K04 Ha 32.
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Puc. 18. Kommuiekt feraneit u y3710B aHTEHHBI 1 KOMaH/1a

(cneBa-HamnpaBo): Wnbs ®ynukos, Koncrantuu ['paHkoB-

ckuii, Cepreit KomapoB, Anatonuii Tanansikus, AHnpeit
Kprouxos, Oner CeMeHOB.

Jluteparypa.

1. Komapos C.H. MnnuBuayanpHoe paauoBeniaHue. 1.
CamoJienbHbIE TepeAaroe aHTeHHbl auanazona 200 mer-
poB. IlpakTuueckoe PYKOBOACTBO IS PYKOBOIMTENEH U
YJICHOB KOHCTPYKTOPCKHX PaIHOKPYKKOB M paJlOCTAHIHNA
WnpuBuayansHoro paauoBemanus. M.: OO0 «M]J] Menua
[a6mumep», 2017.

2. Komapor C.H. MnnuBumgyanbHOe paauoBeniaHue. 2.
CaMoJiesIbHBIE pauoNepeaaTinku U MHOTO(a3Hble CHHTE3a-
Topbl yacToT auamnazona 200 merpos. M.: /I Mexnuna I1a6-
numiep, 2018.

3. Komapos C.H. MuanuBuayansHOoe paavoBeniaHue. 7.
Heny, 3anaun u obmast crparerusi. OpraHu3anus paguoTex-
HUYECKUX KPYXKKOB. BemiatenbHasi KOHIEIIMS CTaHIMNA
HPB. M.: U]l Menua ITa6numiep, 2020.

4. Cepreit KomapoB. Camo/ienbHbIe peOpHCThIE KapKachl
JUTSL KaTymiek nepenatuuka. «Pamuo» 2015 Ne 5, ¢. 32, 33.

5. Cepreti Komapos. IlepenBmxHas pa3OopHas mepe-
naromas  aHteHHa  «30HTUK-27»  (WILIFOCTPUPOBAHHBIH
aHoHc). «Pamuomooutens» 2020 Ne 1.



