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1. BBepeHue

Cnepnys war 3a warom aToMy pyKOBOACTBY, Bbl CMOXETE U3rOTOBUTbL CBOW COOCTBEHHBIN «cnangep».
PykoBoACTBO BbIMNOSTHEHO HACTONBLKO NOAPOOHO, YTO AOCTYMHO M ANs HadynHawwmx. Ecnu Bam B Hem
YTO-NMBO HEMOHATHO, OTMNpaBbTE aBTOPY MO 3fIEKTPOHHOW MO4YTe MUCbMO C BOMpocoMm. Jliobbie
noxenaHna npmeeTcTBytoTCcA. Bbl Bcerga cmoxeTte nonyuntb ¢ann B popmate PDF ¢ HoBenwwen
Bepcuen NHCTPYKLUNN C UHTEpPHET-canTa no agpecy www.spiderbeam.net !

Bce KOoMNOHeHTbI, HeobxoanMble Anst COOPKN aHTEHHbI, MEPEYUCTIEHbI B COOTBETCTBYIOLLIEM NEpPEYHe
(cTp. 4). Bce pgetanu, nepeyvncrneHHble B 3TOM MepedHe, cogepxarca B Habope, npennaraemom B
[OMONHEHWE K AaHHOMY PYKOBOZACTBY.

maBa 2 onnceiBaeT Bce lTodzomoeumenbHbie Pabomai. [oarotoBka BbINOMHAETCH TONbKO OAWH
pas, B NpoLecce NepBOn COOPKM aHTEHHBI.

Bbl MOXeTe 3aMeTuTb, YTO ONMUCAHUIO NOArOTOBUTESNbHBLIX PaboT NocesileHa Gornbluas YacTb 3TOro
pyKkoBOACTBA.

B cocmae nodzomosumerbHbix pabom exodum MexaHuyeckasi obpabomka antoMuHUs U

Hab6op coaepxwut

nnacmukosbix Oemarnel: pe3ka ceeproska u m.n. [lpednazaembili Habop KOMMANEKMYWUX
roTOBbl€ KOMMOHEHTbI

u3basum eac om amou pabomsl. Ecriu Hanpomue mod unu uHol 0emarnu ebl yaudume makoul 3Hak,

mo amo o3Ha4aem, Ymo OaHHasi 0emarsb ecmb 8 Habope 8 MOIHOCMbIO 3aKOHYEHHOM 8ude:

maBa 3 onucbiBaeT paboTbl MO OKOHYaTeNbHOW cOopke. ATU paboTbl NPMAETCH BbINOMHATL KaXabli
pa3s npu yCTaHOBKE N AEMOHTaXe aHTEHHbI.

Ho BbINOMHMB MX OAMH pa3, Bbl CMOXETE B JanbHENLWeM ObICTPO NpoM3BOAUTL COOPKY U AEMOHTaX.
Bcero-1o 1 HyXHO: yCTaHOBUTb LiEHTparbHOE KpenseHne, 3aKpenuTb CTEKONNacTuKoBble TPyOku,
NnpuBsA3aTb PacTsKKM, C MOMOLLLIO JIEHThbI-«ITUNYYKUY MPUKPENUTL MPOBOSIOYHbIE 3M1EMEHTHI K
pacrnopkam «crnamgepa», W aHTEHHa TroToBa. HeMHOro mnoONpPaKkTMKOBAaBLUMCbL Bbl CMOXETE
npoAenbiBatb BCe nepedncrieHHble onepauun 3a 30 MuHyT.[1na cOopkn noHagobAaTca TONbKO ABa
raevHbIx kniova Ha 10.

Kaxgass rmaBa pyKoBOACTBA HaA4YMHAETCA C MepeyHsd BCeX HeoOXOAMMbIX KOMMOHeHTOB. O4eHb
nonesHo nepen Havanom paboTbl cobpaTb 3TU KOMMOHEHTbI B OOHOM MecTe, YTobbl ybeantbcs B
TOM, YTO MO OKOHYaHUKN COOPKN HE OCTANOCh HUYETO «IULLHETOY.

MonyunTte ygoBonbCTBME OT COOPKN 3TON aHTEHHbI!
Ypaaum n ycnelwwHon paboTbi!

YcTaHOBKa aHTEHHO-MaYTOBbLIX COOPYXX€HMA MOXET NpeAcTaBnsATbL ONAacHOCTb. [oxanyncrta, 6yabTe OCTOPOXHbI U
BHMMaTenbHbl. PykoBoAcTBYyiTecb B paboTe 34paBbiM CMbICIIOM, MCMOMb3yWTe WMCNpaBHble MHCTPYMEHTbl M
HapexHble Komnnektyiowme. Jliobas 4YacTb OMUCbIBAEMOW 34eCb aHTeHHbl MOXeT ynacTb MNU BOWTU B
COMPUKOCHOBEHUE C JNIMHMEW 3neKTponepeAayn BbICOKOrO HaNpshKeHWsi, CMepTeslbHO ONacHOro AnA 4erioBeka.
Mpu paboTe aHTEHHbl B ee YacTAX MOryT TakXe MPUCYTCTBOBaTb CMepTerlbHO OMacHble HanpshKeHWs U TOK,
NO3TOMYy HEO6XOAUMO YCTAaHOBUTL aHTEHHY TakK, YTOObl MCKMIOYUTbL BO3MOXHOCTb COMPUKOCHOBEHUsI C Hel. Bbl
M3roTaBnMBaeTe U UCMoONb3yeTe 3Ty aHTEHHY Ha cBou puck. He 3abbiBanTe 0 cBoel OTBETCTBEHHOCTM 3a Bally
CODBCTBEHHYH0 XM3Hb U 300POBLE, a TaKXKe XU3Hb U 3,0POBbe OKpYyXatowwumx Bac noaen. Cnacmbo 3a noHnmaHwue!

Cnegya 3TOMy PYKOBOACTBY, Bbl CMOXeTe cobpaTb aHTeHHY ANs BalMxX JUM4YHbIX Hyxa. Jllo6oe kommepueckoe
ncnonb3oBaHWe aHTeHHbl KaTeropuyecku 3anpelueHo. Bce npaBa npuHaanexaTt aBTopy. JllobGoe BocnpousBeaeHue

3TOro pykoBoacTtBa BO3MOXHO TOJIbKO C NTMCbMEHHOro corrnacus aBTopa.
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1.1. YT10 Takoe «cnamgep», U Kak OH paboTaeTt
(«cniatidep» = aHenutickud "spider" = nayk)

«Cnangep» - 970 Tpexamana3oHHasi aHTeHHa Yaa-Arn ons :Zl Arperrops
owanasoHoB 20, 15 u 10 metpoB. OHa npepgcraenseT m
cobon Tpu BRNOXeEHHble JApyr B Apyra MpPOBOMOYHbIE
aHTEHHbI, 93NEMEHTbl KOTOPbIX pacTaHyTbl Ha oOuen
KpPECTOBMHE U3 CTEKNOBOMOKOHHbIX TPYOOK.

Ha gmnanasoHax 20 M 15 MeTpoB aHTEHHa MMeEEeT Tpu
anemeHTa, a Ha pguanasoHe 10 meTpoB — 4eTbipe. B
OTNnMYMe OT TPAAMUMOHHBIX aHTEHH Ypa-Arn, anemeHTbl
«cnangepa» nmetloT V-obpasHyto dopmy.

AKTUBHble BMOpaTopbl AauanaszoHoB 10 u 20 ™
3anuTbIBalOTCH Yepes KOPOTKUE OTpesku (NpnbnusnTtensHo
50 cM) CUMMETPUYHBIX UOEPHbIX JMHWA, aKTUBHbIN

Bubpatop Ana 15 M 3anuTtaH Hanpsamyw. Bce nuHum
COEAMHSAIOTCS B TOYKE MUTaAHUSA akTUBHOro Bubparopa ans
15 M, K 3TOM Xe Touyke moaknyaetTcs OGanyH
(koakcuanbHbIA Apoccenb uUnu Apyroe cumMmeTpupylollee
ycTponcTteo) BxogHoe conpoTuBneHne aHTeHHbl — 50 Om. E

PednekTopsl

MuTaHne aHTEHHbl OCYLLECTBMAETCA C MOMOLLbIO OAHOro
KoaKkcuanbHoro kabens.

YcuneHne «cnamgepa» W OTHOLIEHWE Bnepea/Hasag
COOTBETCTBYIOT TPAAMLIMOHHON TpexamMana3oHHOW aHTeHHe
¢ 6ymom annHom 6-7 meTpoB.

Mocnepyowas paspaboTka nNpvBena kK co3gaHuto 5-tTm guanasoHHOW Bepcuu aHTeHHbI (20-17-15-
12-10). OCHOBHble KOHCTPYKTMBHbIE MPUHUMMbLI OCTanNMCb HeusMeHHbIMW. [IByxanemeHTHas Aru
(BMbpatop u pecnektop) ana 17 M 1 aHanormyHas aHteHHa gnst 12 m moryTt ObiTb Ao6aBneHbl 6e3
3aMeTHOro BMNSHUS Ha XapakTepPUCTMKN HanpaBneHHOCTN aHTeHH Anana3oHoB 20/15/10 M. AKTUBHbIe
BubpaTopbl Ha 12/17 M NUTalOTCA Yepes3 KOPOTKUE OTPE3KM CUMMETPUYHBIX NMHUA. OTU MMHUN TaKxKe
noacoedvHeHbl K OOLWer Tovke MuTaHus, Tak 4To M ONns NATUAManasOHHOW aHTEeHHbl Tpebyetcs
TONbKO OOMH NUTAIOLLMIA KOaKcuarnbHbI Kabenb.

OTa aHTeHHa paspaboTaHa M ONTUMM3MPOBaHa AnNA paboTbl B noneBbix ycrnoBusax. Ee
KOHCTPYKUMSA MONy4Mnach WCKIIOUMTENbHO nerkon. K Tomy ke, OHa MMeeT OYeHb Hebonbluyo
napycHocTb. «Cnavigep» cobupaeTcs ogH1M YEerOBEKOM 3a HECKOIbKO YacoB M YCTaHaBMNMBaeTCs Ha
nerkon madte. [Npu paspaboTke HOBOM BepcCUM aHTEHHbl GonbLlioe BHMMaHWE ObINO yAeneHo
oNnTUMMU3aLUMM BpPeEMeHN COOpPKM U ee NpocTOoThl. Mcnonb3oBaHune cneumanbHbIX mbeprnaccoBbix
CEerMeHTOB AN pacrnopokK, MMacTUKOBbLIX HAaTSXKMTENen pacTskek M MaTepuanoB ansg ObicTporo
CKPENMEeHUss KOHCTPYKTUBHbLIX 3NIEMEHTOB (NEHTa-«nMy4Yka», ycTonymBasi K norogHbiM gpaktopam)
3HauMTENBLHO YNPOCTNNO COOPKY 1 COKPaTUIO ee BpeMS.

lMepBoi TpexanemMeHTHOW aHTeHHoW Yaa-Arm ¢ V-o6pasHbiMi 3rieMeHTaMy Obina KOHCTPYKUMS NOA
Has3BaHMEM «JyK W cTpena», npeanoxeHHas G4ZU. BnepBble si ycnbiwan o6 3TOW aHTEHHe OT
WOXR. B nutepatype s He CMOr HamTM OMMCaHWEe ee MHOroAMana3oHHOro BapuaHTa U peLumn
paspabotatb COOCTBEHHbIN. A OnarogapeH BCeM, KTO MOMOr MHE 3TO caenaTb, B OCOBEHHOCTU —
W4RNL, DF4RD, DJ6LE, WA4VZQ, HBOABX, DLELAU.

A Takxe bonblioe cnacubo Bcem nepesogumkam: G3SHF n ero komaHge, G3MRC, 9A6C, YU1QT,
LX2AJ, F51JT, F4AANJ, F6IIE, HBO9ABX, EA2AIJ, I0SKK, CT3EE, OK1DMU, RV3DA, RA3TT.
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1.2. NMepeyeHb KOMNOHEHTOB ANA COOPKU «cnangepa»

Ne Konu- OnucaHue
4eCcTBO

1 20 CreknonnactukoBble Tpyb4YaTble cerMeHThl, AnuHa = 1,15m, gnameTp

2 4 AntoMunHneBble TpyOku. BHewHun gnametp 40 MM, TOMNLWMHA CTEHOK 2 MM,
anvHa 175 mm

3 8 AntomMuHueBble TpyOku. BHewHun gnameTtp 10 MM, TONWMHA CTEHOK 1 MM,
anvHa 35 mm

4 2 AntomumHuesas nnactmHa 220 x 220 X 1 Mm

5 2 AntomMnHneBbIn N-06pasHbin Npodunb 25 X 25 MM, TOMNLWMHA CTEHKN 2 MM,
anvHa 110 mm.

6 1 AntoMmnHneBbIn M-06pasHbi npodunb 15 x 15 MM, TonwmHa cTeHkn 1.5 mm,
annHa 200 mm.

7 8 BonT, V2A, M6x55 (V2A = Hepxaserouwas cmarib)

8 4 BonT, V2A, M6x30 (M6x30 = Quamemp 6 mm, dnuHa pe3bbbl — 30 Mm)

9 2 Bbont, V2A, M6x16

10 2 U-06pasHbii 6ont M6. OuameTp 3armba 60 mm, anvHa 95 mm, anuHa pessboBom
yactu 45 mm

11 22 arika M6, V2A

12 30 Lan6a M6, V2A

13 12 M6 paspesHas npyxuHHas wanba (wanba rposepa), V2A

14 4 BuHT, V2A, M3x10

15 4 "anka M3, V2A

16 6 PesnHoBas repmeTunsmpytowlas wamnba nog suHT M6

17 47 m Kesnaposbin can, Ouametp 1.5 mm

18 82 m CtpyHa PVDF (yctonyuBas K Y®-usnyyeruio), lvameTp 1 MM. (nnm HelnoHosas necka)

19 66 MNacTUKOBbLIN N30NATOP, YEPHbIN NONUITUIIEH, YCTONYMBLIV K Y P-U3Ny4eHUo

20 8 PesnHoBoe KonbLo, ycToumBoe K YP-nsnyyeruto, 28x6 Mm

21 5m JleHTa-«nunyyka» ABYXCTOPOHHSAS, MONN3CcTep, ycTtonuusas K YP-uan., wmpuHa 20Mm

22 1.5m JleHTa-«nuny4vka, nonuacrtep, ycronymeast K YO-nanydeHuto, wvpmHa 50 mm

23 1 25mn MNakeT ¢ KOMNOHEHTaMM SMNOKCUAHOTrO Knes

24 73 m Wireman CQ-532 mHoroxunoHas ckpydeHHas bumeTtannuyeckas npoBoroka,
nonunaTuneHosas n3onauud, agnameTp 1 mm

25 10 JlyXeHble HakoHevHukM M6 nog naviky. 6 u3 Hux 3arHyTel nog 90 rpagycos

26 ™M TepmoycagoyHas Tpybka 6/2 mm

27 30 cm | TepmoycagoyHas Tpybka 3/1 Mm

28 1 3awmTHbIV NnacTukosbin kopnyc, 120x90x55 MM, BOOOHENPOHNLIAEMbI

29 1™ dToponnacToBblii kKoakcnanbHbin kabenbs RG142 unu RG303

30 1 depputoBoe konbLo FT-240-61 (61x36x13, marH. noHuu,. 125)

31 1 KoakcuanbHas posetka SO239 nog Bunky tuna PL

32 1 Pe3rHOBbIN yNNOTHUTENb ANg KoakcuanbHon posetka SO239

33 1 JlenecTok noA nanky n Npwxum suHTom M3.

34 1 KaTywka ganametpom 20 cmM, (MpogdaeTcs B MarasnHax NnpyHaganeXxHocTen).

35 4 Konnaykun-3arnywku gns ¢oubeprnacoBbix TpyoOok (no3.1)

KOHVI‘-leCTBa KOMMNOHEHTOB, I'IpI/IBe,quHOFO B nepequ, AOCTaTO4YHO AONA U3roToBlNneHus 3-X
Anana3soHHOW aHTEeHHbI.

B ImaBe 4.2 wumeetcA nepeyeHb [AOOMNONHUTENbHbLIX KOMMOHEHTOB, HeobXxoAuMbIX AnA
NOCTPOMKMU NATUANANA3OHHOW BEPCUMN aHTEHH.
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2. NMoaroroBurtenbHble PaboTbl

BCe paﬁOTbI, OnncaHHble BO BTOpOVI rnaBe BbINOJIHAKTCA TONTbKO OAUH pa3 npu nepBO|7| cGopKe AHTEHHbI.

2.1. MNoarotoBKa LEeHTPaNbHOro KpenneHus

lNMepeyeHb Heo6Xo0ANMbIX KOMMOHEHTOB:

Ne Konu- Onucanune
4eCcTBO
2 4 AntomnHueBsble Tpybku. nameTp 40 MM, TONLIMHA CTEHOK 2 MM, AnvHa 175 MM
3 8 AntomnHueBble TpyOku. AnameTp 10 MM, ToNwwmMHa cTeHOK 1 MM, AnvHa 35 MM
4 2 AntomuHuesas nnactuHa 220 x 220 X 1 Mm
5 2 AntoMnHmneBbIn M-06pasHbIn npodunb 25 x 25 MM, TonwmuHa 2 MM, grnvHa 110 mm.
7 8 BonT, V2A, M6x55 (M6x55 = duamemp 6 mm, dniuHa pe3bbbl — 55 mm)
11 8 anka M6, V2A (V2A = stainless steel)
12 16 LWan6a M6, V2A
13 8 M6 paspesHas npyxuHHas wanba (wanba rposepa), V2A

LUeHTpanbHoe
KpenneHue

2.1.1. WNsroTtoBneHme metannuyeckux getanemn

MoprotoBbTe 0be NnacTMHbl U3 antoMUHNUS TOWMHOW 1 MM cneayowmnm obpasom:

B ueHTpe BblpexbTe oTBepcTue anameTpom 60 mMm. BbicBepnute unu npobente 8 CMMMETPUYHO
pacrnonoXeH-HbIX NasoB Tak, Kak yka3aHo Ha 4 yepTtexe. [lasdbl AOMKHbI MMETb OANuHYy 15 MM K
LLUMPUHY 6,5 MM: o

(pa3mepbl ykasaHbl B
MunnMmeTpax)

220

Habop copepxut
roToBble NacTUHbI

! 220 !
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MpocBepnuTe ABa OTBEPCTUS ANAMETPOM 6,5 MM B Kaxaomn
13 YeTbIpex antoMUHMEBbLIX TPyOoK. B Kaxxgon Tpybke nunomn

WNM HanumbHMKOM C OOHOrO KOHUAa caenamTe no Asa
NOnyKpyrmbiX yrnybneHvs 6 MM rmyouHon n 28 mm LumpMHoﬁ.\A
OTny rnybneHns nosBonAT B AafibHEMLEeM CrOXuTb U3
Tpybok kpecT. (Cm. cTp. 7).

OTBepcTUa AnameTpom 6.5 Mm

28 / 60

Habop copepxwut
roToBble TPy6Ku

175

Tenepb NoagroToBbTE ABa antoMMHMEBDLIX [1-00pasHbix Npoduns gnvHon 110 Mm:

lMpocBepnuTe ABa OTBEPCTUSA AuameTpom 6,5 MM B LieHTpanbHOW Norke Npotunns n npopexsTte Asa
nasa 7 x 12 Mm B ero HmxHen nosnke. Npoceepnute gBa OTBEPCTUA AMaMeTpoM 12 MM B BEpPXHEN
norke HenocpeacTBeHHO Hag npopessmu. OTBepcTUs AMaMeTpoMm 12 MM 3HaAYMTENbHO YNPOCTAT B
JanbHewnem yCcTaHOBKY 60MTOB B Mpopesu:

Habop coaepxwuT rotoBble
M-o6pa3Hble cekumm

Hab6op coaepxwut
roToBbl€ BTYIKN

Pacnunute gecATMMUNNUMETPOBYIO artoMUHUEBYID TPyOky Ha 8 vacTen

TO4HO No 35 MM kaxgasa. OTpeskn aton Tpybkn ByayT Cny>xuTb OMNOPHLIMM
BTYNKamMu npu cOOpKe LeHTpanbHoro kpennexus. (Cm. ctp. 7):
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2.1.2. YcTaHOBKa

Tenepb Bce roToBO A5 COOPKM LEHTPANbHOIO KPEMMEHUS:

3axmute 4YeTblpe TPYOKM Mexay anmtoMMHUMEBBLIMK NAACTUHAMK MNpU
nomoLyn 6onToB, NPOMYyLLEHHbLIX Yepe3 nasbl. [ns nyywwero KpenneHus
ronoBku OONTOB M MO rankn nocTaBbTe LWaKObI.

Mpun 3TOM He 3abyabTe YCTAaHOBUTL BHYTPb TPYOOK ONOPHLIE BTYIKN.

Be3 BTynok TpyOGK/M MOryT CrioMaTbCsi NMPU CUMbHON 3aTsbkke GONTOB.

Mpn ycTaHOBKE aHTEHHbl Ha OJMTENbHBLIA CPOK PEKOMEHOYeTCs
NCMonb30BaTb KPOME OObIYHbIX Wanb paspesHblie MPYXWHHbIE LLanobI
(wanbbl rpoBepa), ONnsa npegoTBpalleHus ocnabneHus pe3bOoBbIX
coeVHEHWI B pe3ynbTaTe BUGpauuu.

Ecnu Yy BaC BO3HUKIN Flp06ﬂeMbI C yCTaHOBKOﬁ BTYINOK B pr6KI/I,

ana  obneryeHnss 3TOW  3ad4avM  MOXHO — BOCMONb30BaTLCA / |
BPEMEHHbIM 3axBaTOM, Bblpe3aHHbIM, HanpuMep, W3 Kycka
KapToHa.

Ha ogHol n3 nnactvH okono oTBepcTust
onameTtpom 60 Mm GonTamu 3akpenute
M-o6pasHbii npocunb, a Ha ppyrown
nnacTvHe, CTPOro NoA nepBbiM, — TOYHO
Takon e BTOpPON Npocurb.

U-obpasHble GonTtbl, Mpwkumarowme
aHTEHHY K MauTe, Kpensatcs no3xe
(cmoTpu YacTtb 3.1.2).

YcTtaHoBUTe TPYOKM TakK KakK, YTOObl OHU
NMOTHO obnerany BepTUKanHy MadTy

Tenepb NOHATHO, NoYeMy AN KpenseHus TpyGoK MCMNonb30oBanuchb nasbl, a He OTBEPCTUS:

Cppvirasi v pasgsuras TpyGKM, MOXHO KPENUTb aHTeHHY K MadTe moBoro anameTpa B guanasoHe ot 30 o 60 mMMm. JnuHHble
nasbl NO3BOMSIOT YCTAaHOBUTL TPYOKM B Takoe MOSIOXKEHWE, YTO MauyTa OKasbiBAE€TCS XOPOLUO 3aKaTol mexay HUMK. Takum
obpasom, cHUMaeTcs MexaHudeckas Harpyska ¢ U- oBpasHbix GONToB, KOTOpble NUb NPeaoTBpalLalT MNpoBopaynBaHue
aHTEeHHbI OTHOCUTENbHO MayThl.

BblﬁpaHHaﬂ KOHCTPYKUUA LEeHTPalrbHOro KpenmneHna no3BondeT C OAMHAKOBbLIM YyCNexoM MUCMoJsib3oBaTb MaudTbl pas3findyHOro
AnamMeTpa, YTO pacwmpaeT BO3MOXHOCTU NCMNOSIb30BaHNA aHTEHHbI.

Tenepb TakKe CTAaHOBUTCS MOHATHO, 3a4eM Mbl Aernanu Nonykpyrnble yrnybneHns Ha kaxaon us Tpybok. bes Hux gvanasoH
OnameTpoB Mcrnonb3yemoln MayTbl 6bin 661 40 - 60 MM. Mpy 3TOM Mbl OOMKHbI YYUTBIBATb, YTO MHOTUE BbIABWXHbIE MayTbl
UMET AnameTp BepxHen cekumm meHee 40 mm.

BONbLIMHCTBO KOHCTPYKLMIA, oGecrneynBatolyx KpenneHne TpaBepcbl aHTEHHbl K MayTe, BbIMNOSIHEHbI TakuM o6pasoM, YTo
TpaBepca okasbiBaeTcs c6oKy MayTbl. B HaleM cryyae LeHTP Maccbl aHTeHHbI Oka3blBaeTCs Ha ocu MauThbl. Mpu aTom 1 Bec
aHTEHHbI, 1 BepTuKarbHbIN BpallaoLLmMii MOMEHT pacnpenerneHbl Hauny4ymm obpas3om, 1 Harpyska, kak Ha camy MaudTy, Tak u
Ha YCTPOWCTBO BpaLLEHWS aHTEHHbI, MUHUMarbHa.

MpaBunbHoe pacnpefeneHne Beca KOHCTPYKUMM Takke ob6rieryaeT noAbEeM aHTeHHbl C MOMOLLbIO  MOPTaTUBHOWM,
pasaBuratoLencst BpyYHy, TeNeckonuyeckon MayTsl.
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2.2.

MoarotroBKa NNacTUKOBbIX N30JIATOPOB N pacTAXKeK

Mepe4yeHb HEeo6X0ANMbIX KOMMOHEHTOB:

Ne Konu- Onucaxue
4ecTBO
17 47 m Kesnaposbin han, QuameTp 1.5 mm
18 20 m CrtpyHa PVDF (yctonumBas K Y®-nanyyeruto), vameTp 1 MM. (nnm HelinoHosas necka)
19 66 [MNacTUKOBbLIN N30NATOP, YEPHbLIN NONUITUNEH, YCTONYMBLIV K YP-U3Ny4eHUo
21 5m JleHTa-«nunyyka» ABYXCTOPOHHSAS, MONN3CcTep, ycTtonuusas K YP-uan., wmpuHa 20Mm
22 1.5m JleHTa-«nuny4ka», nonuactep, ycronynsas K YP-usnyyeHuto, wvpuHa 50 mm
23 1 25mn NakeT ¢ KOMNOHEeHTaMM 3NOKCUAHOIO Kresi
Ha6op conepxut
2.2.1. loparoroBKa NNacTUKOBbIX U3ONIATOPOB oToshle o

Mpeonaraembli BapyMaHT MMacTUKOBbLIX U30NATOPOB OYEeHb
yHKUMOHaNeH n npu cbopke aHTeHHbl MCMoNb3yeTcs B
Tpex pasnuyHbIX Lensax:

KaK M30MATOp Ha KOHLAxX MPOBOMOYHbIX 3NIEMEHTOB,

KaK HaTSXXUTenNb pacTsiKek,

KaK LeHTparnbHbIA N30MNSTOP aKTUBHbIX 31IEMEHTOB.

Mbl npuwnm K BelBOAY, YTO U30MATOP, NPeacTaBneHHOW Ha
yepTexe (PopMbl 04eHb PYHKLMOHANEH, XOPOLIO NoaXxoauT
BbILLIEMNEPEYNCTIEHHbIX LUenein UK MOXeT ObiTb

ans

M3roToBMEH U3 nNpyTka pguametpoM 12 MM (4epHbin
NOMNU3TUIEH, YCTOMUYMBLIA K Y D-N3MNYy4eHnIo).

i —

U3O0NATOP HA KOHLE NMPOBOJIOYHOrO 35fIeMeHTa

HaTAXUTesNb pacTaXekK

LIeHTpaJ'IbHI:Iﬁ NU30NIATOP aKTUBHOIO 3fieMeHTa

2.2.2. lMoparotoBKa pacTsaxek

Pa3spexbTe keBnapoBbii pan Ha 8 yacTten no 580 cm 1 onnaBbTe KOHLbI NMOMYYMBLUMXCS OTPE3KOB C
NMOMOLLIbIO 3axuranki Ans npegoTBpalleHus pacnnetaHus. [pukpenuTe K Kaxaomy KOHLY no
«U30MATOPY», KOTOPbI B AdaHHOM criyyae Oyaet BbIMONHATbL ponb Hatskutens. [lpouenypa
NOSACHAETCS BblLLENPUBEOEHHBIM PUCYHKOM: NpoeHbTe han B AMNMHHYKO Npopesb U BbiTallUTe ero
HapyXy 4epe3 3-x MUMMMMETPOBOE OTBepCTUE. 3aBsKUTe OOWH WM HECKONbKO Y3IIOB Ha KOHUE
rana, BbICOBbIBaOLLEMCSI U3 OTBEPCTMS Tak, YTOObI OH HE MOT BbICKOIb3HYTb 0OpaTHO.
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Mocne 3aBA3bIBaHMSA Y3MOB Ha KOHUAax chana paccTosiHue Mexay HMMMK OOJPKHO ObiTe 535 cMm. Y3en
(y3nbl) Ha OOHOM M3 KOHLOB (harna He 3aTarmBanTe 40 KOHUa Afis MOATOHKW OJIMHbI NpU NepBON
cbopke aHTEHHbI.

PaspexbTe cTpyHy (MoHOHMTE) PVDF Ha 4 4vactv no 500 cM M MpUBSXUTE K KaXOOMY KOHLY
HaTSKUTENb PacTsKKM («M3omaTop»). PacctosiHue mexay ysnamm OOSmkHO ObiTb 461 cm. Kak u
npexae He 3aTaAruMBanTe A0 KOHLA Y3Mbl HA OOHOM M3 KOHUOB, Ans obecrneyeHusi BO3MOXHOCTU
MOATOHKM ANUHBI NPV NEePBON COOPKE aHTEHHBI.

—0—~ —_———— ’—0—

o [
- >

PaccTtosiHua mexay yanamu: keBnapoBbiv cpan: 535cm |/ cTpyHa (MOHOHUTL) PVDF: 461 cm

2.2.3. Hapeska «nunyyek» («Velcro®»)

Pa3pexbTe OBYXCTOPOHHIOK NEHTY-«NuUny4ky» wmpmnHon 20 mm Ha 9 yacten no 40 cm 1 2 yacti no
70 cm. CopokacaHTMMETPOBbLIE MOSIOCKM MCMONb3YHTCA NS KPEMMEHUS NPOBOJIOYHbIX 3NTIEMEHTOB K
bymy.CemmngsaceTncaHTUMeETpOBbIE — ANS KpenneHns 6anyHa Kk BepTUKansHON madTe.

PaspexbTe 50 MM «UNy4Ky» Ha AeBATb YacTen no 11 cM 1 ABe 4YacTu HECKONbKO BonblUen ANWHbI
(3Ta onvHa 3aBMCUT OT AMaMeTpa BepTMKalbHOMW MayTbl, KOTOPYHO Bbl ucnonbayeTe). [Npuknente 11
CM OTPE3KM JIEHTbI 3MOKCUOHLIM Kneem Kk Gymy, obopaumBas nx BOKPYr Hero. B Touke kpenneHus
Kakgoro anemeHta k 6ymy gormkHa OblTb MpuMKIeeHa Takasl Mmoriocka (CM. COOpOYHbIA YepTex Ha
cTp.20).

lMepen HaHeceHueMm knes TwaTenbHO ovncTute GmbeprnaccoByto Tpybky n obpaboTante MecTo
CKIEMKM MENKOM LUKypkon. MmMeeT cMbicn cMelmBaTbh 2 KOMMOHEHTA Kres HernoCcpefCTBEHHO Ha
obpaTtHon cTopoHe 50 MM «IIMNyYKM», 3aTeEM pPaBHOMEPHO pacnpedenuTb Knem no BCeN ee
NMOBEPXHOCTU, U MPUKNENTb ee, 0OepHYB BOKPYr Tpybyatoro cermeHTta. [JocTaTo4HO TOHKOrO Cros
kned. Ha Bpems nonumepusaumm knes (5 MuH.) «Mny4dky» nydwe 3admkcmpoBaTb, OGKPHYB BOKPYT
Hee NUMNKYIo NEHTY.

50 mm
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2.3. ToprotoBKa pedneKkropa n AUPEKTOPOB

I'Iepequb Heo6X0ANMbIX KOMMOHEHTOB:

Ne Konu- OnucaHue
4ecTBO
18 46 m CtpyHa PVDF (yctonumeas k Y®-usnyyeHumio), JuameTtp 1 MM. (unu HeiinoHosas necka)
19 28 [MNacTMKOBbIV M30NATOP, YEPHbIN NONUITUNEH, YCTONYMBLIV K Y P-N3Ny4eHnto
24 48 m Wireman CQ-532 mHoroxunoHas ckpydeHHas bumeTtannuyeckas npoBoroka,
NonMaTUIEeHoBas n3onaums, guametp 1 mm
34 1 Katywka gnameTtpom 20 cMm, (MpogaeTcs B MarasuHax NpuUHagnexxHocTen).

2.3.1. Hape3ka npoBOIOYHbIX 3/IEMEHTOB

Heckonbko npeaBapuTenbHbIX 3aMeyaHuii 0 MPUMEHSIEMbIX NPOBOAaXx nepes UX Hape3Kon:

Copperweld® (a Takke DX-wire®) - aTo ToproBasi Mapka Ansi GumeTannuyeckon NpoBOMOKM, KOTopas NpeacTaBnsieT cobow
CTanbHy NPOBOSOKY, OMEAHEHHYIO CHAPYXW.

Takum o6pa3om, MexaHuyeckass MPOYHOCTb obecneyMBaeTCs CTanbHOW OCHOBOMW, a BbICOKAsi 3MeKTPONpOBOAHOCTb Ha
pagvoyacTotax — MeAHbIM MoKpbiTMeM. Xopollas NpPOoBOAMMOCTb obecneunmBaeT Marble noTepu 3Heprun. Bbicokas
COMNpPOTUBIAEMOCTb pacTskeHnto (obecneyvBatollas HEM3MEHHOCTb OJIMH 3MEMEHTOB) HE MEHEee BakHa MpW M3roTOBIEHMU
MHOrO3MEMEHTHbIX MPOBOSIOYHbIX aHTEHH. B 3TMX aHTEHHaX ANWHbI 31IEMEHTOB AOMKHbI MaKCUMarnbHO TOYHO COOTBETCTBOBATH
pa3mepam, npvMBedeHHbIM B cneundmvkaummn (Jaxe oguH CaHTUMETP OfMHbI UMEET 3HaveHue!).

B npenbiayLie Bepcun 3TON aHTEHHbI 3reMeHTbI ObInn BbIMONTHEHBI U3 0ObLIYHON MEHOW 3ManupoBaHHON NPoBONoku. Nocne
c6opkM 1 pa3bopKkM aHTEHHbI TaKUE 3MEMEHTbl YANMUHSANUCH NovTh Ha 10 cM, YTO NPMBOAWIO K CMELLEHUID PE30HaHCHbIX
YacTOT 3TUX SNEMEHTOB, YXYALWEHUO Auarpammbl HanpaBfieHHOCTM, B OCOBEHHOCTM — K YXYALUEHUO OTHOLLUEHUS
Bnepesa/Hasag.

K coxaneHuio ogHOXuNbHas OumeTannuyeckasi NPOBOMOKa AOCTAaTOMHO HeyAobHa B obpauleHuun. lMostomy “Wireman”
BbINyCTMNa B NpoAaxy crneumarnbHyl0 MHOFOXMUIbHYK CKPYYEHHYH GUMEeTanmMyeckyto NpPOBOSIOKY B U30MSILMMK, YCTONYMBON K
Y®-n3nyyeHunto. ITa NPOBOIIOKA, COXPaHSA YNOMSIHyTble Bbille ABa MPEVMMYLLEeCTBa, 3HAYMTENbHO Mpolle B obpalleHuu.
[MoaTomy OHa 1 pekoMeHayeTCsl AN UCMONb30BaHUSI B KOHCTPYKLMWU AAHHON aHTEHHbI.

KoadhdnumeHT ykopodeHus.

Mpn ncnonb3oBaHMM npoBoda B M3onsAuuM ero dusmyeckas AnnHa MoxeT okasaTbcs Ha 1-10% MeHblue anekTpuyeckon
ANWHBI, 4TO OCODEHHO 3aMeTHO Ha BbICOKMX YacToTax. Hanmuuve u3onupylollero MOKpbITUSE Ha NPOBOAE NPUBOAWT K
YMEHBLLUEHVIO CKOPOCTW PacnpOCTPaHEHUS 3MNeKTPOMAarHUTHOW BOMHbl. KoathdULMEHT YKOPOYEHMSA 3aBUCWUT OT TOMLUMHBI U
™Mna un3onsuun. Ero cnepyeT onpenensitb O4eHb TLATENbHO U C MaKCMMarbHO BO3MOXHOW TOYHOCTbIO. ANWHbLI 9NeMeHTOB,
NOMyYeHHble C TMOMOLLBI0  KOMMbIOTEPHOrO  MOAENMPOBaHWSA, NPU  MOCTPOEHUM peanbHbIX aHTEHH [OMKHbl  ObiTb
CKOPPEKTUPOBaHbl C y4eToM KoadduumneHTa ykopoyeHns. Takum obpasom, xouy elle pa3 obpaTuTb Balle BHMMaHWE Ha To,
YTO [ANWHbI 3NIEMEHTOB, YyKa3daHHble B Tabnuuax cnpaBeanvBbl TOMbKO ANS1 KOHKPETHO Tuna MpOBOSIOKM, yKa3aHHOTo B
cneumdumkaumn. Mpu MCNONb3OBaHUM NPOBOAOB [APYrMX TUMOB (OCOBEHHO B M3onsuMu) HeobxoaMMO onpepenuTb UX
KO3(PPULIMEHT YKOPOYEHUSI N COOTBETCTBYIOLLMM 0Bpa3om MoaKkoppeKkTuoBaTb ASIMHbI 3rieMeHToB. B npoTuBHOM cnyyae, kak
6bI10 yKka3aHo paHee, AvarpamMMa HanpaBneHHOCTU U Apyre NnapameTpbl aHTEHHbI MOTYT 3HAYUTENbHO YXYALIUTHCS.

[asante NPUCTYNUM Tenepb K Hape3ke 3JIEMEHTOB:

NMomHuTe! dnemeHTbl [OMKHbI ObITb BbIMEPEHbI KaK MOXHO TO4YHee!!
OwmbKa gake B OAUH CAaHTUMETP MOXEeT HapyLUTb CBOMCTBA aHTEHHbI.
[ONVHyY 3N1eMeHTOB HeNb3si U3MePATb ObLITOBOW IMHEMKOM 32 HECKOJIbKO NPUEMOB.
HakannuBarowjasicss B TaKkOM criyyae omnobKa MOXeT NnpeBbicUTb 10 cm.
Bce nsmepeHuss Heo6xoAMMO NPON3BOAUTL PYNEeTKOM ANMMHON MUHUMYM 11 MeTpOB.

NamepeHne u OTpe3Ky 3NeMEHTOB aHTEHHbl HEeOOXOAMMO BbLIMOMHATL HA POBHOW MNaakon
NOBEPXHOCTU (MUHMMYM 11 METPOB ANMHOWI), HAaNPMMEp, Ha yruLe Ha Niowagke ¢ POBHbIM TBEPAbIM
nokpbIiTUeM. [na Toro 4tobbl TOYHO OTMEPUTL ANVHY 3NIEMEHTA, PACTAHMTE NPOBOSIOKY C HEKOTOPLIM
HaTsbkeHneM. MNonpocuTe Koro-HMbyab NOMoOYb Bam 3TO caenaTb, MMG0 NPOYHO 3addUKCUMPYATE OAUH
KOHeL,

[nuHbl pednekTopoB 1 AUPEKTOPOB yKasaHbl B Tabnuue:

[Avnana3oH pedonekTop avpekTop 1 aupekrop 2
20 m 1032 cm 959 cm ---
15 m 686 cm 637 cm ---
10 m 519 cm 478 cm 478 cm

10
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2.3.2. KpenneHue U3onATOPOB U pacTsXeK

MpuKkpenuTe M3OMATOPbLI K KOHLAM BCeX MPOBOJSIOK: NpodeHbTe MNpoBod B 3 MM OTBEpCcTME U
BbITAlNUTE €ro Yepes3 npopesb.Tenepb 3aBskUTe KOHel npoBoAa y3nom. [ns Toro, Ytobbl Kpenko
3aTaAHyTb y3en BaM MOHAdobATcs naccaTuku. 3aBsA3biBaiiTe y3en Tak 4ToObl KOHeL npoBoAa
BbICTYMNan M3 Hero Ha 2-3 cM 4TO MNO3BONWT BaM YyAoGHO 3axBaTWTb ero naccatwxamu. lMocne
3aTArMBaHUs yana oTpexbTe BbICTynatLme M3 Hero 2 cM npoeoda. AT U3NULLIHUE 2 CM Ha KaXXgoM
KOHLe YYTeHbl B ANNHAX, MPUBEOEHHbIX Bbille. VI3MeHeHMe OnWHbI, BO3HMKalwee B pesynbraTe
3aBA3bIBaHMSA y3na, Takke y4uTeHo. [pocTo HapexXbTe OTpes3ku NpoBoaa B COOTBETCTBUM C AAHHLIMU
Tabnuubl, 3aBSKUTE Y3Ibl U OTPEXbTE MO 2 CM C KaXaoro KoHua. BoT v Bce.

3aTeM BTSHWTE Y3Mbl B MPOPE3N M3ONSATOPOB TaK, YTOObl WX 3aKMMHWIIO M OHW He MOINu
CaMOMNpPOM3BOSIEHO BLINTU HApYXKy. TN «CKPbITbIE Y3rbl» CO3Aat0T rMagKkoe coeanHeHne, KOTopoe He
cnocobcTBYeT 3anyTbiBaHMIO MpoBoAa M TeM caMbiM obreryaeT obpalleHne C MNpPOoBONOYHbIMU
aremMeHTamu (B TOM YKCe UX HamaTbiBaHWe Ha KaTyLLKy Afst TPaHCMNOPTUPOBKN).

E NPOBOJIOKa

McnonbayiTe TOYHO Takyto Xe npouedypy 4N KpenneHus otpeskoB cTpyHbl PVDF (neckn) k gpyromy
KOHLL nsonstopa. ToMNbKO 3aBsXMTE HECKOMNbKO Y3MOB TaK, YTOBbl CTPYHA HE MOrfa BbICKOMNb3HYTb 13
OTBEPCTUS.

MpukpennTe elle OAMH «U30NATOP» K APYromy KoHuy cTpyHbl PVDF. B aToM mMecTe OH cHoBa Gyaer
CNyXunTb B KadecTBe HaTtsxutens. lMpouenypa onucaHa B pasfene 2.2.2: npodeHbTe CTPyHY B
npopesb W BbITAWMUTE €€ Hapyxy 4epe3 3-X MUNNMMETPOBOE OTBepcTMe. 3aBsXkuTe OAMH Unu
HECKOMbKO Y3MOB Ha KOHLUE CTPYyHbl, BbiCOBbIBAIOLLEMCS W3 OTBEPCTUA TaK, YTOObl OH He Mor
BbICKONb3HYTb ObpaTHO. Y3en 3aBsxute Tak, 4ToObl MOCne Hero ocTaBancs OTPe3OK ANMHOW
npubnuautensHo 20 cm. 3TO NO3BONUT OTPErynMpoBaTh ANMHY NPU NepBOV COOPKE aHTEH.
PaccTosiHus mexay nsonstopamu n y3namm JOMKHbI ObITb Creayownumu:

cTpyHa (MOHOHUTL) PVDF

npOBOﬂO‘IHbIﬁ NneMeHT

A—~ —_—— v -

OnuHa pacTtskkm (cTpyHbl PVDF) - cmoTpu Tabnuuy

<

v

Ovana3soH pednekTop aupektop 1 avpekxrtop 2
20 m 213 cm 248 cwm
15 m 246 cm 298 cwm ---
10m 282 cm 324 cwm 436 cwm

UmenTte B BuAy, 4TO 3TU ANMHbI JOMKHbI MOMYYUTLCA Mocne 3aBA3biBaHUs Bcex y3noB u T.4.! Ecnu Bbl Gygerte
3aroTaBnMBaTb BCe OTPe3Ku 3apaHee AoGaBbTe NpumepHo 40 cM K KaxaoMmy, 4To6bl UMeTb AOCTATOUHbIN 3anac Ans
3aBA3biBaHUs Y310B U BO3MOXXHOW NOATOHKN ANUH!

Kak TOnbko BbI 3aBepLinte WU3rotoeleHne ovepenHoro
3MneMeHTa, HeMeAneHHO MPOMapKMpymTe ero (Hampumep C
nomMoLLbo 6enoro Mapkepa) U HamoTanTe Ha KaTyLUKy.

Bce npoBonoyHble aneMeHTbl youpatTcs Ha OOHY KaTyLUKy U
HamaTbIBalTCA OOMH MOBEPX APYroro.
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EcTb cMmbiCn HAMaTbIBaTb 3M1EMEHTbLI U PacCTAXKN Ha KaTyLIKy B Cﬂeﬂ,yPOIJJ,eIZ nocneanoBaTesribHOCTU

- BMOpaTopkl Anana3oHoB, 15 M, 20 m, 10 m
- 20 m anp, 20 m ped, 10 m gnp2, 15 m pedh, 15 m aunp, 10 m pedb, 10 m amp1.
- Pactsaxkn (kesnap / PVDF)

Takol MOPSIAOK MO3BOMUT BaM CMaTbiBaTb C KaTYLUKW 3MIEMEHTbl M PacTsbkkM B TOM Mopsiake, B
KOTOPOM OHM TpebytoTca npu cbopke. (cm. Pasgen 3.2.). Pasbopka aHTEHHbl M HamaTbiBaHWe

NPOBOAOB N PACTSPKEK Ha KaTyLLKy NPOM3BOAUTCS B 06paTHOM NOPSIAKeE.

2.4. ToproTtoBKa BUOpaTopoB

MNepeyeHb HEOOGXOAUMbIX KOMNOHEHTOB:

Ne Konu- OnucaHue
4ecTBO
18 16 ™ CrtpyHa PVDF (yctonumBas K Y®-nanyyeruto), AunameTp 1 MM. (nnm HeiinoHosas necka)
19 14 [MNacTUKOBbLIN N30MATOP, YEPHLIN NONNATUIIEH, YCTONYMBBIV K YP-13nyveHunto
24 24 m Wireman CQ-532 mHoroxunbHasa ckpydeHHas bumeTannuyeckas npoBoroka,
NoNMaTUIEHOBas n3onsauns, guameTp 1 Mm
25 6 JlyxeHble HakoHeYHuKkn M6 nog naviky. 2 n3 Hux 3arHyTel nog 90 rpagycoB
26 1™ TepmoycagoyHas Tpybka 6/2 Mmm
27 30 cm | TepmoycagoyHaa Tpybka 3/1 Mm

2.4.1. Hape3ka npoBOSIOYHbIX 35IEMEHTOB

[ns kaxgoro guanasoHa OTpeXbTe Mo ABa KyCka npoBoa B COOTBETCTBUU CO cne,qyrou.l,eﬁ Tabnuuen:

Ovana3oH BubpaTop
20 m 2 x547 cm
15 m 2x337 cm
10 m 2 x297 cm

Hapesas Bblleyka3aHHble 3MeMeHTbl He 3abbiBaniTe, YTO TOYHOCTb [AOJSPKHA
ObITb BblaepKaHa B COOTBETCTBUM C pekoMeHaaumnsmu pasgena 2.3.1.

AKTVBHbIV BUBpaTop Ans 15 M MOXeT ObITb U3rOTOBMEH Cpasy Xe:

Mpunasnte K KaXxgom NPOBOJSIOKE HAKOHEYHMK, 3arHyTbid nog yrnom 90° [Ons
repMeTM3aumMm  COeAVHEHWss U YMEHbLUEHUS  MEXaHW4YeCKOW  Harpysku
MCMonb3yTCA TepMoycaaoydHble Tpybkn. CHavana ycTtaHOBWTE OTPe3OK 3 MM
TpyOKkn Ha NpoBOA, a 3aTeM OAeHbTe OTPEe30K 6 MM TPYOKM Ha HaKOHEYHUK U
npoBof (CM. PUCYHOK).

12
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2.4.2. NsrotoBneHne CMMMeTPUYHbIX (huaepHbIX NMUHUNA

Kyckun npoBoga npurotoBneHHble ansa 20 n 10 m 6yayT Tenepb nNpeBpalleHbl B aKTUBHbIE BUOpaTOpbI
(oTpesok A) ¢ noagcoeanHeHHoM onaepHon nuHmnen (otpeskm B u C):

<l A .
B
le
Onana3soH A B C cymma
20 m 490 cm 37 cm 20 cm 547 cm
1M0m 240 cm 52 cm 5cm 297 cm

MpOBOOHUKM CUMMETPUYHOW NIMHUM CKPEMNIIEHbI MEXAY COOON C MOMOLLbIO
KOPOTKMX OTPE3KOB TEPMOYyCado4HOM TpyOku. PaspexbTe 6 MM TpyOKy Ha
Kyco4ku anvHon 3 cM. PacnonoxuTe NpoBOOHWKN NWHUKU NapanienbHO U
3ahMKCUPYNTE C MOMOLLLIO OTPE3KOB TEPMOYCALKWN, PACMONOXEHHbLIX Ha
Ha HebOomnbLIOM paccTosHUM Opyr oT gpyra (npubnuantensHo 3 cm). B
pesynbTaTte Bbl NOAy4MTe YacTb B douaepHon nuHmnn.

BaxHo: Y6egutecb, 4TO noBoga NVHUM nayT napanfenbHO U HUrge He
nepekpewmBaloTca. B npotuBHom cnydae B hvAEpPHOW JIMHUM MOXET
BO3HMKHYTb casur cpasbl 180°!

He wcnonb3yiite TepmoycapouHble TPyOKM Ha KOHUE CUMMETPUYHOWN
NHMK, OCTaBbTe NpoBoda cBO6OAHBbIMK (y4acTOK NuHuM C).
YcTaHaBnmMBas TEPMOYCaJOYHble TPYOKM MPUMEHSIATE WUCTOYMHWK Tenna
KOTOPLIN MOXHO KOHTPONMpoBaTb (MCNONb3ynTe, Hanpumep, deH ans
CYLLKM BOSIOC, @ He 3axuranky). 9T1o no3sonut m3bexaTtb NoBpeXaeHus
NonuaTUIEHOBON M3oNsauMM NpoBogoB. HecobnogeHne gaHHOro ycrosums
MOXET MPUBECTU K 3aMblKaHWIO NPOBOAOB hUAEPHON NIUHUN.

Bbl BO3MOXHO co4TeTE HEOOXOOUMBIM MOCTABUTL AOMOSHUTESNbHbIE

TepMoycagKky MNoBepx YCTAHOBIMEHHbIX paHee B Havane W KoHue

yyacTka B, 4to noMoxeT 6onee HageXHo BblaepKaTb MexaHn4eckoe

HanpsbkeHue, BO3HMKaloWee Ha KoHuax oTpeska B. Tenepb

nponycTuTe KaXxgoe nnedo Bubpatopa B CBOe OTBEPCTME U30MsTOpa

W BbITArMBaNTE NPoBOAa A0 TeX Nop, noka KoHewu, ouaepHON SIMHUK

He 3auKkcmpyeTca B Npopesun u3onsaTopa.

3atem nponyctute 4Yepe3 npopesb U30nsATopa KOPOKMA OTpPe3oK
PVDF cTpyHbl 1 3aBsxuTe Tak, 4ToObl 06pasoBanacb Hebonbluas

neTns:

M nocnegHee, npunasinte HAKOHEYHMKM K KOHLYY oTpe3ska C.

3aduKcupyinTe coeMHEHNe U YMEHbLUUTE MeXaHM4Yeckoe HamnpsikeHue, YyCTaHOBMB cHavana 3 Mm
TEpMOYyCajKy Ha NpoBoOA, a 3aTeM OTPE30K 6 MM TepMOYCaaKu Ha HaKOHEYHVK U MPOBOA.
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2.4.3 KpenneHue U30NATOPOB MU paCTXeK

Mpukpennte wun30ONATOPbI K KOHLAM BCEX MPOBOSIOYHbIX
anemeHToB. [MpuMmeHsiTe npouenypy, OMNUCaHHYK paHee:
BCTaBbTe MpPOBOA4 B 3 MM OTBEpCTUe, BbiTalwuTe ero yepes
npopesb U 3aBsHKUTE KOHel, nposoda y3nom. B otnuume ot
KpenneHns M3onAaTOpoB K pedriekTopam U OMPEKTopaMm He
obpesainTe KOHUbl NMPOBOAOB, a OCTaBbTe MX CBUCATb M3
npopesu nsonaTtopa.

[nvHa 3TMX «XBOCTUKOB» AoMmkHa ObiTb 15 cm ansa 20m u
10cm gnst 15 1 10 m. CorHmMTe KOHLbI MPOBOAOB MOMonam u
3aKpenuTe C NOMOLLbI NIIAaCTUKOBOW CTSXKW, Kak MoKasaHo
Ha pUCYHKe.

KopoTkne cBobofHble «XBOCTUKUY» MNPOBOAOB KaXKAOro W3 3nemMeHToB BuOGpaTopa O3BONSAT Ham
NOACTPOUTE WX pe3OHaHCHble YacToTbl, onTummsmposaB KCB Ha kaxgom avanasoHe. Ecniu
pesoHaHCHas 4YacToTa yluna BBEpX, 3HAYUT COOTBETCTBYIOLLUMIA 3NIEMEHT CMAMLLIKOM KOPOTOK, U €ero
ONWHY cnegyeT yBeNUYUTb, YANUHAS BbICTYNAOLWWA OTPE3OK.

Ecnn pesoHaHcHas vacTtoTa ywna BHM3, TO cnegyeT 6onblie MNOAOrHYTb CBOOOAHbLIE OTPE3KM
npoBOAOB aremeHTa Bubpartopa. (cm. Pasgen 3.4.).

MpukpennTe «n30naTop» K NPOTUBOMNOMNOXHOMY KoHUy PVDF pacTsikku, rae oH cHoBa OyaeT crnyXuTb
B Ka4yeCTBe HaTsxkuTens. dTa npouedypa yXe XopoLo Bam 3Hakoma: NpogeHbTe CTPYHY B NMpopesb U
BbITaLLUUTE €e HapyXy 4yepe3 3-X MUMNNMMETPOBOE OTBEPCTME. 3aBAXKUTE OOUH UMN HECKONBLKO Y3r10B
Ha KOHLE CTPYHbI, BbICOBbIBAKOLLEMCSH N3 OTBEPCTUSA Tak, YTOObl OH HE MOr BbICKOMb3HYTb 06paTHO.
Yanbl 3aBSXWUTe Tak YTOObI Mocne HUX ocTaBarica CBOOGOAHLIN KOHEL, CTPYHbl ANMHON okoro 20 cwm.
OT0 NO3BONUT OTPEryNMpoOBaTh AMNVHY PACTSXKU MPU NepBON COOPKE aHTEHHBI.

PaccTositHust oT N30nATOpPOB A0 Y30B HA CTPYHE AOMKHbI ObITh CreayLLnMun:

I'IpOBO.ﬂO'-IHbIﬁ ANeMeHT

H—i e — s —_——

AnuvHa pactsxku (cTpyHbl PVDF) - cmoTpu Tabnuuy

«

Onana3oH OnuHa
20 m 62 cm
15 m 203 cm
10 m 310 cm

3amMeTMM YTO yKasaHHble Bbille ANMHbLI AOMKHbLI NOMYYMbCA Nocrne 3aBsisbiBaHus y3nos u T.4.! Ecnu Bbl rotoBuTe
pacTsXKu 3apaHee, 406aBbTe K YKa3aHHbIM pa3mepaM Npu6nusutenbHo no 40 cM, YTo6bl UMETb AOCTATOUHYIO ANUHY
AN hOpPMMPOBAHMA Y3NOB U AOCTaTOYHbINA 3anac AnA perynupoBKu!
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2.5. WNsrotoBneHue GanyHa

NepeyeHb HEOOGXOAUMbIX KOMNOHEHTOB:

Ne Konu- OnucaHue
4ecTBO
6 1 AntomMuHueBbil -06pasHbi npogunb 15x15 MM, TonwmHa 1.5 mm, grnvHa 200 mm.
8 2 BonTt, V2A, M6x30
9 2 BonTt, V2A, M6x16
11 6 Manka M6, V2A
12 10 Lanta M6, V2A
14 4 BuHT, V2A, M3x10
15 4 Manka M3, V2A
16 6 Pe3nHoBas repmeTtusmpytoulas warba nog suHT M6
25 4 JlyxeHble HakoHeYHukM M6 nog naviky, 3arHyTel nog 90 rpagycos
28 1 3awmTHbI NnacTnkoBbiv kopnyc, 120x90x55 MM, BOAOHENPOHNLLAEMBIV

29 1™ dToponnacToBblii KoakcnanbHbin kabenbs RG142 unu RG303

30 1 depputoBoe konbLo FT-240-61 (61x36x13, marH. noHuu,. 125)
31 1 KoakcunanbHasi po3etka SO239 nog Bunky tuna PL

32 1 Pe3nHoBLIN ynnoTHUTENb ANs1 KoakcnaneHon posetka SO239
33 1 JlenecTtok noa narky v npyxmm BuHToM M3.

B Touke 3anuTkm conpoTuBneHue kaxaoro BubpaTtopa 6nusko k 50 Om. KopoTkue oTpesku nuHui nepefayvn He OKasblBaloT
CYLLECTBEHHOrO BAMSHNA Ha BXOOHOW MMMNEAAHC, MO3TOMY B TOUKe NoAkmoveHns banyHa conpoTmeneHne Takke 6nmsko k 50
Om Takum obpasom, HeT 0OGXOAMMOCTV B €ro TpaHCOpPMMPOBaHWW nepeq noaknoveHneM kabens. Tem He mMeHee, Ham
oHafobuTCs yCTPOCTBO, cornacytoLee CUMMETPUYHYO aHTEHHY C HECUMMETPUYHBIM KOakcuarnbHbIM kabenem - 6anyH.
Mockonbky TpaHcdoOpMaLMn COnpoTUBIEHUs He TpebyeTcsi, Mbl He CTaHeM WCMonb3oBaTb TpaHcopmaTop, CMOXHbIA B
M3rOTOBMIEHNN U BHOCALLMIA 3HAYUTENbHbIE NOTepu. [N cormacoBaHus B «cnangepe» NpUMEHeH NMPOCTeNWwnin 3anvparowmin
gpoccenb. MoOXHO, OHe4HO, ObINO UCMONb30BaTb APOCCENb, BLIMOMHEHHbI B BuAe Heckonbkux (5-10) BuTKOB Kabens,
CBEPHYTbIX B KaTyLlKy PsSAOM C TOYKOW 3anuTku. Ho, K coxaneHuio, CBOMCTBA TaKoro APOCCENs CUMbHO 3aBUCAT OT
reoMeTpUYecknx pasmepoB KaTyLLKu, TMna kabens, a camoe naBHOe, - OT YacToThl. [1pu aTom Kabenb, CBEPHYTHIN B KaTYLUKY
Marnoro gvaMeTpa Co peMeHeM paspyLuaeTcs.

MHoro ny4wmnmn ceorcTBamn obnagaeT KoakcuanbHbIA gpoccenb, paspaboTtaHHbin W2DU (QST 1983, Ne3) nnn W1JR. Onun
npeacTaBnsoT cobor OTPe3oK TOHKOro kabens, Ha KOTOpbI MOBEpPX BHELUHEW u3onauuv HageT Habop deppuToBbIX KOnel,
nnbo oTpesok kabensi, HAMOTaHHbIN Ha TopouaanbHbIi eppuToBbI cepaedHMk Oba Tuna gpoccenen AalT OAMHAKOBbLIN
pe3ynbTaT: UMNeAaHC BHELLHeW onneTkn kabens cywectseHHo yBenuumaeTcs (B 10-30 pas) 3710 addekTMBHO 3adepxmBaeT
TOK, MpOTeKaloWwuii No BHELLUHEN MOBEpPXHOCTU kabens, obecneumBas xopollee COrnacoBaHWe HEeCMMMETPUYHOro kabemns ¢
CYMMETPUYHOW aHTeHHOW. cnonb3oBaHne B TakOM YCTPOMCTBE hToponnacToBoro kabens no3sonseT obecneynsatb paboTty B
ANUTENbHOM peXvMe C MOLLHOCTSAMW 40 ABYX KUMOBaTT.

lMpn 3TOM onucaHHbIN HUxXe BanyH MOXHO MWCronb3oBaTb MPaKTUYECKW C NbbiMM BMAaMM Avnonen, paboTtawlmx B
avanasoHe ot 1,8 go 30 MIu.

2.5.1 WUsrotoBneHue Kkopnyca 6anyHa

lMpoceepnute ABa OTBEPCTUS AMaMETPOM 6.5 MM B HUXKHEWN CTEHKE
Kopryca OJfis YCTaHOBKM 3rieMeHTa KpenneHus K madte. [poceepnute
oTBepcTne anametpom 16 MM 1 4eTbipe oTBEpPCTUS anameTpom 3.5
MM AN YCTAHOBKM KOaKCWamnbHOW pPO3ETKM Ha nepefHen 4actu
kopnyca. NpoceepnuTe elle ABa OTBEpPCTUS AMaMeTpoM 6.5 MM Ha
NPOTMBOMOJIOXXHOW CTEHKE M MO OOHOMY OTBEPCTMIO AnameTpom 6.5
MM Ha OOKOBbIX cTeHkax. B aTu oTBepctua OyayT ycTaHOBMEHbI
BUHTbI 4151 NOAKIMIOYEHUS TOYEK MUTAHUSA:

32 26 32
20 45 « >
le—> | 4
4 1 51 Y .-
& o, o | —0—0
X AV 4 s 6,5 Izo
6,5 A
e 90 1s < bt 2 Habop copepxut
N Koprnyc ¢
3,5 npOCBepIEeHHbLIMU
6,5 40 ot 1M oTBEpCTUAMU
Fan e U/ I 2
A4
| 15 . 16
—r —> —>
40 20 90
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HaGop conepxwuT rotoble
M-o6pasHble cekLmmn

lMpoceepnuTe gBa OTBEPCTUS AMaMeTpoM 6.5 Mm

B 1-06pasHom antoM1HMEBOM npodune:
OH ByZeT UCMOoMNb30BaH KakK 3aneMeHT KpenneHus
GanyHa k BepTvKanbHON MaJTe

2.5.2 MoHTax 6anyHa

CHa4vana npukpenuTe K HUXKHeW CTeHke kopnyca [1-o6pasHbii npoduns. Ans
3TOro Bam noHagobsartca asa 6onta M6x16, ABe 0ObIYHbLIX U ABE PE3VMHOBbIX
YNAOTHAOLWMX Wanbbl.

3aTeM ycTaHOBUTE Ha MepefHen CTeHKe W 3aKpenuTe C NMOMOLLbI YeTbipex
BUHTOB M3 koakcmanbHy po3eTKy (C pe3vHOBbIM ynnoTHuTenem). Nog oguH
M3 BUHTOB NOAMOXWTE NenecTok Ang naviku. MNosxe k Hemy BygeT npunasHa
obonoyka TedrioHoBOro kabens.

_ N
i i i 0 WaNW g
Tenepb HamoTanTe KoakcuanbHbI APOCCerb Ha TOpPoWAanbHbIN CEPAEYHMK. — e '
TwartenbHO OTMepbTe ANVHY kabensd. B NpoTMBHOM criydae OH MOXeT He
nomecTuTbCcsa B Kopnyce GanyHa. HamoTtaB 6 BUTKOB Ha OOHOW CTOPOHE
KomnbLa BepHMTeCb 0bpaTHO M HaMoTanTe elle 6 BUTKOB Ha MPOTMBOMOSOXHON
nonosuHe Topomaa. HanpaeneHwe HaMOTKM [OOMKHO COOTBETCTBOBAaTb

NOKa3aHHOMY Ha PUCYHKe.

C opHoro koHua kabensi cHuMuTe 20 MM BHELUHEW W30NsAuuW.
AkKypaTHO pacnnetuTe Onnetky U ckpytute ee. YKopoTuTe

BHYTPEHHWUIA npoBoAHMK Jo 10 MM ¥ akkypaTHO yaanuTe Y.
n3onauuio Ha anvHe 5 mMMm. JTOT KoHew, kabensa nosgHee Bypet e - &
npunasiH K KoakcuanbHOW pOo3eTke, a Moka 3akpenute ero Ha ¢

TOopoMae C MOMOLLbI0 NeHTbl. HamoTante Ha konbue 12 BUTKOB
Kabensa kak nokasaHO Ha PUCYHKE M BTOPOW €ro KOHeL, Takke
BPEMEHHO 3aKpenuTe C NOMOLLIbIO MEHTHI..

[nvHa aToro KoHua gormkHa 6biTb npumepHo 40-60 MmMm. CHuMKTE
40 MM BHellHen um3onaumu. AKKypaTHO pacnnetute Onnetky u
ckpytute ee. AkkypatHo ydanuTte 10 MM M30MAuun BHYTPEHHETO
npoBogdHuKa. 3atemM npunasaniTe no ABa kabenbHbIX HAaKOHEYHWUKa
K OnnieTke n BHyTPEHHEMY NMPOBOAHMKY (CM. PUCYHOK):

3akpenuTe 4 kabenbHbIX HAaKOHEYHMKa ¢ nomoLblo 6onToB M6x30, yCTaHOBMNEHHbIX B OTBEPCTUS Ha
BOKOBbIX 1 BepxHeln CTeHkax kopnyca. [TocTaBbTe C KaXXAoW CTOPOHbI CTEHKM NO 0Bbl4HON Lwanbe u
nobaBbTe No pe3nHOBOM Wanbe ¢ BHYTPEHHEN CTOPOHbI Kopryca.

3akpyumBanTe BUHTbI C BOMbLIMM yCUMIIMEM — Ha HUX B danbHenwem OyayT KpenuTbCs npoBoda
coctaBHoro BubpaTopa. (10-meTpoBbii K BepxHum BuHTam, 20/15-meTpoBble Kk 6okoBbiM). U
nocregHee, npunasnTe NPOTMBOMOMOXHbLINA KOHEL, Kabensi K KoakcruanbHOW po3eTke.

3akpowiTe 1 3akpenuTe ¢ NOMOLLIbIO BUHTOB KPbLILKY (He 3abyabTe ynnoTHUTeNb) 1 6anyH rotos.
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3. Cobopka

Bce onepauwnu, onucaHHble B TpeTben rnase BbIMOMHAITCS NPU Kaxaomn YCTaHOBKE aHTEHHbI.

3.1. C6opka Hecylen KpecToBUHbI [«nayka» / «spider»]

I'Iepequb Heo6X0AUMbIX KOMMOHEHTOB:

Ne Konu- OnucaHue
4ecTBO

1 CobpaHHoe LeHTpanbHoe Kpennexve. (M3 pasgena 2.1.)

8 KeBnapoBble pacTsxku (M3 pasgena 2.2.2.)

4 Pactskkn ns PVDF cTpyHbl (M3 pasgena 2.2.2.)

BepTukanbHas MavTta ons aHTeHHbI

1 20 CTteknonnactukoBble Tpyb4yaTble cermeHThl, gnvHa = 1,15m, gnameTtp
10 2 U-06pasHbii 6ont M6. [uameTp 3armba 60 mm, anvHa 95 mm, anvHa pesnboBom

yactn 45 mm

11 [arika M6, V2A

12 Lan6a M6, V2A

13 M6 paspesHas npyxuHHas wanba (wanba rposepa), V2A

20 Pe3nHoBoe KomnbLo, ycToumnsoe K Y®P-nsnyyeHuto, 28x6 mm

IR E R

35 Konnaykun-zarnywkun ans ¢oubeprnacosbix Tpybok (nos.1)

3.1.1. YctaHOBKa BepTUKaNbHOMN MauTbl

50cm
YcTaHoBUTE Ha MauTy LUeHTpanbHoe kpenneHue. OcyuwecTBuTe
NMOArOHKY LEHTPanbHOrO KpenneHus noA KOHKPETHbIN AuameTp Ballen /
MauyTbl B COOTBETCTBMM C peKOMeHgauusmu pasgena 2.1.2 gaHHoro
pykoBoacTBa 1 3admkcupynte ee U-6ontamm (He 3abyabTe NOANOXUTL
Wwanbbl K, ecnuM aHTeHHa npedHasHayeHa AN  OnuTenbHoro T
MCMNOMb30BaHNs!, paspesHble MPYXMHHblEe Wanbbl rposepa). Mpu aTom
BEPXHSS YacTb MayTbl JOSKHA ObiTb BbIlLE LEHTPanbHOro KpenneHus -
Ha 50 cm.

3.1.2. YcTaHOBKa CTEKIOMNacTUKOBbIX TPYOOK

CHayvana coeguHuTe BMecTe 3 CeKLMM CTEKNONnacTUKoBbiX TPyBok. Ha koHel TpeTbero cermeHTa
oOeHbTe Pe3anHOBOE KOrbLO:

0 i mpY) — I« D«

Heckonbko cnoB 0 pacnopkax.

KoHeyHO B KavecTBe 5 M pacnopok MOXHO MCMONb30BaTb U Teneckonuyeckne poibaukve yaodku. B aTom cnyyae Bbl 4OIKHbI
6bITb yBEpPEHbl B MX AOCTATOYHOM NpoyHocTW. Kpome Toro, yaodka 5-T MeTPOBOW ANVHBLI HaMm He NoJOWAET, MOTOMY YTO ee
OKOHeYHble CceKuuM 4Yepecdyp ToHkMe U rmnbkue. B Cnanpgepe «Bepcus 1» wncnonb3oBanucb nepBble NSATb METPOB
OEBSATVMETPOBbIX YANINLL, U3 KOTOPbIX MOMy4YaloTCs O4eHb NPOYHble pacnopku. K coxaneHnto Teneckonuyeckme LWecTbl UMeT
apyrme HepoctaTkn. CnycTsi HeKOTOpoe BpeMSi OHU WMMEIOT TeHAeHUMIO cknagbiBaTtbes. [ns npeaoTBpalleHus 3Toro
NpUXoAUTCS (PUKCUPOBATL MeCTa COeOMHEHUs! CeKUMA C MOMOLLbI0 NEHTbl MK MyTem ckneuBaHusito Kpome Toro, AnuHa
pas3aBUraeMoro yaunuiia MMeeT TEHAEHUMIO K M3MEHEHWIO MPY KaXAo0W YCTaHOBKe, YTO 3aTPYAHSIET onpeaerieHre NnomnoxeHns
PMKCUPOBAHHBIX TOYEK KpEnneHus.

BoT noyemy 6bina paspaboTaHa HOBasi KOHCTPYKLMSA, MCMOMb3ylOLas CEerMeHTbl Pacnopok, MokasaHHble Ha npeabiayliem
pvCyHke. B AaHHOW KOHCTPYKUUM MMEETCH U AOMONHUTENbHOE NPeMMYLLECTBO, CBA3aHHOE C UAEHTUYHOCTbLIO BCEX CErMEHTOB.
AHTEHHY MOXHO cobpaTb Aaxe, eCnv OAUH U3 CerMEHTOB PaspyLUMTCH, YTO BecbMa MpobnemMaTMyHO NpU MCMONb30BaHWUM
TeneckonM4ecknx LIecToB.
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BcTtaBbTe cTeknonnacTukoBble TPyOKku B LEHTpanbHOE KpenneHne u yCTaHoBUTE 4 ropu3oHTarbHble
pactskkn (PVDF ctpyHa):

BbiTaHuTe HebonbLylo ANVHY CTPYHbI U3 HATSXUTENs
(«mM3onATopar) Ha KOHUE pacTsHKKu, OPMUPYS NEeTIo
Unu 3atarMBalolmnca y3en (cm. ¢oTo B pasgene

2.2.1). OpgeHbTe 3Ty NeTnio Ha KOHeL, pacTsxXkK, AanTe 1 J <+
e COCKOMb3HYTb [0 PEe3MHOBOro KofbL@ W NMOTHO

3aTaHuTe. KonbLo He Mo3BOMMT neTne cMewarbcs K

LEHTPY KOHCTPYKLMW.

MocnegHio NeTno NocrnegHen pacTsaxkM He criegyeT
HageBaTb Ha nocnegHwol  pacrnopky. CHadvana
HaTAHWUTE YeTBEPTYI PaCTSXKKY, HAaTArMBas TeM caMbiM
BCE OCTamnbHble, 3aTeM caenanTe oAuH-OBa BUTKA
BOKPYI TPYOKM M NPOCYHbTE «U30NATOPY» 32 PACTSHKKY
NPUXOAALLYHO c NPOTMBOAOSIOXKHOWN CTOPOHBbI.
«M3onaTop» OyadeT 3axaT npefoxpaHsil pacTskKy OT
pa3maTbiBaHUsA N (OUKCMPYst TEM CaMbiM COEOUHEHME.
oToBO.

Tenepb no6aBbTe Mo ABa AOMNOMHUTENBHLIX CErMeHTa K KaXKaoi pacropke, AoBeas UX OANvHY A0 5 M.
OpeHbTe pe3nHOBOE KOIbLO Ha KOHeL, MOoCneAHero CermeHTa Kaxaol pacropku.

Tenepb YyCTaHOBUTE HIDKHWUE KEBMAPOBbLIE PACTSIKKW.

Takke, Kak 9To genanock B NpeabiayLlen onepaummn, choOpMUpynTe C MOMOLLBIO «M30MSTOpa» NeTro
Ha KaXOOM KOHLIe pacTskku. HakuHbTe MeTNo Ha KOHeL, pacrnopku M caBuraniTe ee Moka oHa He
3achmkeupyeTcsl pe3avHoBbIM KombLoM. OAeHbTe METMA Ha NMPOTMBOMOSIOXHOM KOHLIE PaCTSKKU Ha
HIDKHIOK YacTb BEPTMKamnbHOW MayvTbl U COBUranTe ee BBEPX NMOKA OHA He AOCTUrHET LeHTparnbHOro
KpenneHus.

OTO 03HauvaeT, YTO Ha JaHHOW CTagun HWXKHME pacTsbkkn He OyayT HaTsHyThl. OHM 6yayT cBobGogHO
BMCETb C HeBoNbLUMM Npornbom:

18


http://www.pdfill.com

Tenepb BbLIMNOMHUM MOCMNEAHION OMepauLuio — 3aKkpernnieHne BepXHUX KEeBMapoBbIX PaCTSKEK,
NMPUMEHsIs NpPoLeAypYy, OMNMCaHHYK Bbille: COPMMPYATE HA KaXKOOM KOHLE pacTsikkM NeTnio,
HaKkvHbTE OAHY METN0 Ha KOHel|, pacrnopku, a NPOTMBOMOJIOXHYIO Ha BEPXHIOK YacTb BEpTUKanbHOMN
MayTbl, FOTOBO.

Ecnn Bam He ypgaeTcs HaTaHyTb pan Tak, 4YTobbl neTns

ofenacb Ha BepTUKanbHY MauTy, MOXHO MNPUMEHUTb ~>
cneayrowmnn npuem.
BcTtaHbTe nos3agu BepTUMKanNbHOW MadTbl TaK, 4TOObI *

pacriopka, KOTOpPYI0 Bbl XOTUTE ceidyac 3akpenuTb, Obina
HanpasneHa oT Bac.Tenepb HaXMWUTE Ha BEPXHIO YacTb
MauyTbl B HanpaeneHun oT ceGs. Pacnopka M3orHeTcs
KBEpXy, flaBas pacTshkke cnabuHy, 4OCTAaTOYHYIO AMs TOro,
YTOGbI N1erko 0AeTh NET0 HAa MayTy.

Mocne 3aKkpenneHna BCeX BepXHUX pacTaXxeK MOXHO
NpUCTyNnaTb K HaTAXEHU HWXHUX.! NMPOCTO coBurante umx

BHM3 (NpnbnnamTteneHo Ha 40 CM) M OHW HaTSIHYTCS. +

Bo Bpemsa nepBoii cOOpkM aHTEHHbI BaM BO3MOXHO MPUOETCH crnerka noakoppeKkTMpoBaTb AMNWHbI
pacTsKek MyTeM nepemelleHns HaTsxkuTenen («M30nsTopoB») HA HECKONbKO CaHTMMeTpoB. byget
HENmnoxo, ecnv BepXHUE PacTsKKU caenaTtb Kopoye npuMepHO Ha 3 cM, Tak 4TobObl pacrnopku crnerka

3arnbanvcb KBepxy.

B 3aBeplueHne cO6opkM ofeHbTE Ha KOHLbI BCEX PacropoK pe3vHOBbIe KoMMnayku-3arnyLki ans Toro,
4YTOObI MPenoTBPaTUTL CKannnBaHue 4OXAEeBOW BOAbl BHYTPpU Tpyo.

Ha atom npouecc cOopku KpecToBMHbI «cChnavaepa» 3akaHdMBaeTcsa. Ha cnepgywowem artane
NPOU3BOANTCS KPensieHNe SNeMEHTOB.
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3.2. KpenneHue pecpnekropa u AUPEKTOpPOB

MNepeyeHb HEOGXOAUMbIX KOMNOHEHTOB:

Ne Konu- Onucaxue
4ecTBO
1 KpectoBuHa (u3 pasgena 3.1.)
NPOBOJSIOYHbIE ANPEKTOPLI U pedhnekTopbl (13 pasgena 2.3.)
7 40 cM OTpEe3KM ABYXCTOPOHHEN NEHTbI-«UMYyYKkn» (wmprHa 20 mMm)
(w3 pasgena 2.2.3.)

KpenneHne anemeHTOB, NMOArOTOBMEHHbIX B YacTu 2.3 Ha aHTeHHy OydeT o4YeHb NMPOCTbIM OENIOM.
Mpexae Bcero, pewwnTe, Kakas napa Tpybok byaeTt TpaBepcon, a Kakas — nepeknagnHon. B pasgene
2.2.2 neHta «nuny4vkay» wunpmHor 50 mm Bbina paspesana Ha 11 cm oTpesku. [Npu nepsor cbopke nx
HaJo MNpuKNenTb K OBymMy B Tex MecTax, rge OyayT KpenuTbCs MPOBOSIOYHbIE 3MIEMEHTLI. (CMOTPM
PUCYHOK HUXe).

Mepen TeM kak HauMHaTb KPENUTb U pacTArMBaTb SMEMEHTHI, MOME3HO 3aKPEenUTb KPECTOBMHY Ha
NOACTaBKe, MOAHSIB €e Ha NoNIMeTpa Haj 3eMIen.

MopsanoK MOHTaXa 3/1eMeHTOB:
1. Takxke, Kak u B npeablgyLlem pasgene,
Ha KOHLIe KaxkaoW pacTsXku copmupynte 500

NneTnio BbITArMBas CTPyHy 4epes npopesb 80
HaTsxkutens  («usonaTtopar»).  HakuHbTe 90
neTriio Ha KOHeL, pacnopku, pante en 130
COCKONb3HYTb [0 PEe3MHOBOro Konbua W a
TYro 3atsHuTe.

200
2. CmoOTanTe 3MeMEHT C KaTyLUKW.

130
3. 3akpenute BTOpPOM KOHEL, arnemMeHTa npu )
NMOMOLLN «YyAaBKM» Ha MPOTMBOMONOXHOW 130
CTOPOHE KpecToBUHbI (M. Nn. 1.) i
4. TpukpenuTte cepeavHy areMeHTa K 240
oymy. [ns aTOoro nomectuTe cepeaviHy .

anemMeHTa Ha 50 MM FEHTY-«JTUNYYKy»,
npuKneeHHyio K Oymy, n 3akpenute C nomouwbilo 40 cM OTpeska ABYXCTOPOHHEN «IMUMYyYKn»
HamaTblBasi ee KPeCT HaKpecT Nnosepx nposoaa:

Tenepb 3neMeHT JOMKeH nNpuHATbL V-
obpasHylo dopmy. Ecnu npu nepson
cbopke aHTeHHbl noTpebyeTca noaroHka
OJWHBI pacTshKek, cobnogante
CUMMETPUIO MEHAA ANUHY pacTsKeK Ha
KOHLlAX 3M1eMEHTOB OAMHAKOBO C 0beux
CTOPOH.
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Toukn KpenneHuna aJfieMeHTOB Ha TpaBepCce OTHOCUTEJIbHO LieHTpa aHTEeHHbI:

[Avana3oH pedonekTop avpekTop 1 aupekTop 2
20 m - 500 cm 500 cm ---
15 m - 260 cm 330 cm
10 m -130 cm 200 cm 420 cwm

Owwnbka npu KpenneHnM anemMeHTa K TpaBepce He o4vepb KpUTuYHble. BrnonHe gonyctumon moxet
CUMNTaTbCHA OTKIIOHEHWE OT yKa3aHHbIX 3Ha4yeHu Ha £10 cm B Ntobyto CTOPOHY.

OnemeHTbl Ha KPECTOBUHY YCTaHaBMMBAKTCA B MOPSOKE «BOBHYTPb - CHapYXu»
pednekTop 1 gupektop,1 ananasoHa 10 m, notom gmanasoHa 15 M u 1.4. Mpy 3TOM HYXXHO NOMHUTB,

CHa4dana

YTO NepeTaXKa «HapyXHbIX» 3NIEMEHTOB NPUBOOUT K ocnabneHunto HaTsHKeHUs «BHYTPEHHUX».

3.3. KpenneHune BubpartopoB

I'Iepequb Heo6X0AUMbIX KOMMOHEHTOB:

Ne Konu- OnucaHue
4ecTBO
Bnbparopsbl (U3 r pasgena 2.4.)
b6anyH (13 pasgena 2.5.)
2 40 cm OTpe3KM ABYXCTOPOHHEN NeHTbI-«nunyykmn» (w. 20 mm) (M3 pasgena 2.2.3.)
2 70 cM OTpesKkn ABYXCTOPOHHEN NeHTbl-«nuny4dkm» (w. 20 mm) (u3 pasgena 2.2.3.)
11 4 Manka M6, V2A

|

CHavana npukpenute kopnyc 6anyHa Kk BepTukanbHon maudte. [na atoro
NPUNOXnTE 3SMeMEeHT KpenneHwus (anoMuHveBbIi npodunb) K Madte u
NpMMOTanTe ero KOoHUbl K MayTe, ucnonb3ys 70 cM OTpesku ABYXCTOPOHHEWN
«nunyykm». MNMpn NepBoM MOHTaXe aHTEHHbl, eCTeCTBEHHO, CHayana Hago
NPUKNENTb K BEPTUKAIbHON MaYvTe OTPE3KM «UMyYek» LWmpuHon 50 mm.
BanyH cnepyeT KpenuTb cnepeau BepTuKarnbHOW MadTbl (eCrvu CMOTPETb B
HanpaBneHun ANpekTopoB). bonTbl ANs KpenneHus ToYeK NUTaHUSA AOMXKHbI
6bITb Ha 40 cM Bbile LEHTPArbHOMO KpenneHus.

KoHeuyHo 6aJ'IyH MOXHO 3aKkpenntb U C NMOMOLLbID XOMYTOB WUIA Kaknum-nnbo apyrum 06p630M.
OpHako, Bac yAMBWAT MPOYHOCTb KPEMneHus C MOMOLUbI0  «fUMyYeK», Kpome TOro B

3KCNEeAMLMOHHBIX YCMOBUSIX Mpeanaraemblii cnocob KpenneHus 3HauuTenbHO COKpaTUT Bpemst
cbopku.

Tenepb nogknounTe NMHUIO NUTaHUA BUOpaTopa AnanasoHa 10 M: nogcoeaMHMTE COOTBETCTBYOLNE
HaKOHEYHMKN K BonTaM HaxoOsWMMCH Ha BepxHeW 4vactu kopnyca OanyHa. [poTaHWTE nnHUIo
nuTaHns K 6ymy obecneymB ee NnaBHbIN CNYCK K TOYKE KpenneHus BubpaTtopa v npukpenuTe ero K
Oymy. PaccTtosiHne OT TOYKM KpenneHus 4o BepTMKanbHOW MayThl JOJMKHO ObiTe D = 50 cm.

BaxHo: Ob6patute BHMMaHvWe Ha TO, YTOObl NWHUSA MUTaAHWA He nepekpyyvBanacb, T.e. 4TOObI,
Hanpumep, nesbli 6onT 6anyHa BbIN NOAKMIOYEH K NEBOMY nrievy Avnons!

21



http://www.pdfill.com

YT1oObl Mpukpenutb cepeauHy Bubpatopa kK OGymy,
npocyHbTe 40 CM OTPE30K ABYXCTOPOHHEN «IINMYYKM»
B MEeTM0 M3 CTPYHbI, CBMCAIOLLYIO U3 LIeHTpanbHOro
nsonsatopa. 3atemM npuMMOTaWTe «IUMYYKY» K Bymy.
Kak Bcerga, npu nepBoi cOOpke aHTEHHbI
HeobxooMMO npeaBapuUTENbHO MNPUKIENTb K Oymy
OTPE3OK NUMYYKM LWMPUHOM 50 MM.

Tenepb NPOTAHWTE KOHUbI AMMOMSA K KOHLUAM MOMepeyHbiX pacrnopok. KpenneHue pacTsxek
BbIMNOJTHAETCA He TakK, Kak 0BblYHO, a HECKOIBKO MOo-UHOMY. [poCcTo 06epHMTE KOHEL| PaCTSXKKU OOMH —
ABa pasa BOKPYr LUecTa pacrnopku, a 3aTem MpOCyHbTe «U30MATOP» 3a OOHY M3 pacTskek,
noaxodsWwmx K 3Tol Touke. «MsonATop» OydeT 3axaT npedoxpaHss pacTskky Bubpatopa oOT
pa3MaTbiBaHUs 1 PUKCUPYSA TEM CaMbiM COEANHEHNE.

MoBTOPUTE MpeabigyLLyto Npoueaypy 4Tobbl 3akpenuTb BMOpaTop AvanasoHa 20 m. MNoacoeguHute
€ero nMHuI nNuTaHusa k Gontam, Haxoaswmmcs Ha GOKOBLIX CTeHkax kopnyca 6anyHa. lMpukpenute
cepeaviHy Bubpatopa k 6ymy Ha pacctosiium D = - 40 cm (no3agu BepTMKanbHOW MayTbl).

He 3abyabTe npocneguTb 3a TeM, YTOObI NMIMHUSA NUTaHUS He Nepekpy4YnBanach!

N nocnegHee, nogkniounte Aunonb AuanasoHa 15 M k Gontam, BbIXOAAWMM M3 GOKOBBIX CTEHOK
kopnyca GanyHa. PacTsaHuTe gvnonb napannenbHO pacropkam W MPUKPENUTE ero pacTsikkA K WX
KOHLLaM.

Mo3apaBnsem!
C6opka aHTeHHbI 3aKOHYEHa, U Ball «cnangep» rotoB K Bbixogy B acmp!
BeicTpo nogkntoyanTe KoakcuanbeHbli Kabernb 1 paboTanTe...
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3.4. lNopgroHka KCB

Kak ynomuHanocb paHee, MOXeT BO3HWKHYTb HEOOXOOMMOCTb HACTPOMKM PE3OHAHCHbLIX 4acToT
aKTVBHbIX BMOPATOPOB Ha LEHTparnbHble 4acToTbl COOTBETCTBYHOLMX AManasoHoB. [ns 3Toro
BKIMIOYMTE MeXOy TPaHCUBEPOM W aHTeHHO MocToBol nameputens KCB 1 onpegenvte Ha Kaaom
AvanasoHe 4acToTy, Ha koTopoit KCB nMeeT HaumeHbluee 3HaveHue. ITU 4acToTbl NPEeACTaBnsAoT
c060I pe30HaHCHbIE YaCTOTbl @HTEHHbI. VIX-TO 1 HY)XHO YCTaHOBUTb NocepeanHe Anana3oHoB.

FeoMeTpuyeckne AnWHbI 3NEMEHTOB, NpUBEAeHHble B cneundukaunn, OO/mKHbI aBTOMAaTUYECKU
obecneumBaTb NonagaHMe pe3oHaHCHLIX YacToT B CepeanHbl AMana3oHoB.

Ecnu no kakum-nmbo npuyvHaM pes3oHaHCHas 4acToTa aHTeHHbl ylina BHM3, TO crnieayeT Gornblue
noaorHyTb cBoboaHble OTPe3ku MPOBOAOB 3rieMeHTa BuGpaTopa, a ecrnv 4YactoTa ywra BBepX, TO
YacCTUYHO MX pacnpaBUTb.

MockonbKy anemeHTbl BUOpaTopa BNUSIOT OPYr Ha Apyra, HauMHaTb HYXHO ¢ AnanasoHa 20 M, 3aTem
nepenTn Ha gmanasoH 15 m, n, HakoHeL, — Ha 10 m.

Mpn unamepeHun KCB aHTEHHY HYXHO MOAHMMAaTb Ha
BbICOTY OKOMoO 4-5 mMeTpoB. [1pU BbIABUXEHUN AHTEHHbI
Ha pabouyld BbICOTY pPe30HaHCHble 4acToThl crerka
CMEeCTATCA BBEPX, HO 3TO He OKaXeT CyLleCTBEHHOro
BIUSHMSI HA €€ XapaKTEPUCTUKM.

3HaueHune KCB, paBHOe ABYM, MOXET CUMTaTbCH BMOMHE

YyOOBNETBOPUTENbHBIM B 0COBEHHOCTH npu
KpaTKOBPEMEHHOW 3KCMnyaTauum B 3IKCNEeOULMOHHbIX
ycnosuax!

Hactporika KCB 0ObIMHO BbINOMHSETCS  [A0BOJSIbHO
ObICTPO, N He CTOMT NEHWUTbLCA OAMH WNKU ABa pasa
NOAHATbL U OMYCTUTb aHTEHHY, YTOObLI NOTOM paboTaTb C
xopowwunm KCB.

310 BCe. "Cnangep" Ha 10-meTpOBOM anOMUHUEBON

o BbIABVI)KHOﬁ MadTe
MpusATHon Bam paboTbl B adumpe!

(...“Where do we go next?”)

Y1o MOXHO caenaTtb Aanblue:

Cnegys B 3TOM HampaBfneHMW, MOXHO He OrpaHu4MBaTbCH TpexguanasoHHbIM «Changepomy U
paspaboTaTtb Opyrne aHTeHHbl. /IMes cTaHOapTHYI HECYLLYI KOHCTPYKLMIO, MOXHO pasMecTuTb Ha
HeWn anemMeHTbl no-gpyromy. Hanpumep, 6 anemMeHTOB Ha guanasoH 6 M, 5 aNemMeHTOB Ha AnanasoH
10 M gna paboTbl B 04HOAMANA30HHbLIX COPEBHOBAHUSAX, HECKOSBKO 3J1IEMEHTOB Ha

WARC — grnana3soHbl. A Kak Hac4yeT OBYX SNeMeHToB Ha 40 m?

dopma 3NEMEHTOB TOXE MOXET ObITb pa3How. Takon, HanpuMep, Kak B KOHCTpyKuuax Moxon Beam,
X-BEAM, wnn HB9CV. Bce, uyto Bam notpebyetrca - 9TO KOMMbKTEpPHaa Mporpamma Ans
MOOENUPOBaHNSA aHTEHH U HOBble naeu!
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4. [dononHeHune

4.1. [OnuHbl aneMeHTOB Ans paboTbl Tonbko B CW unu SSB yyactkax
AunanasoHoB

[nvHbl 3NemMeHTOoB, yka3daHHble B naparpade 2.3.1, ontumanbHbl Ans paboTbl BO BCEM AManas3oHe.
Ona paboTbl Tonbko B TenerpacHOM uNU TOMbKO B TenegOHHOM y4dacTkax AuManasoHOB MOXHO
ONTMMU3NPOBaTh AMNVHbI AIEMEHTOB TakMM 06pa3om, YTOObI MOMYYUTb B 9TUX yYacTKax ynyudLleHHYo
anarpammy HanpaefiEHHOCTU C MOBLILEHHLIM COOTHOLLEHVMEM Brnepen/Hasag. Mpy aToM M3MeHeHus
koadppmumeHta ycuneHnsas u KCB mMeHee 3HauuTenbHbl, W TaKyld aHTEHHY BMOSIHE MOXHO
ncnosnb3oBaTh BO BCEM guana3oHe.

[nnHbI 3neMeHToB NSl aHTEHHbI, onTumaribHou B CW-y‘-IaCTKaX AOnana3oHoB:

Ovana3soH pednekTop avpekrtop 1 AupekxTop 2
20m 1035 cm 962 cm ---
15 m 688 cm 639 cm ---
10 m 523 cm 485 cwm 485 cm

Ecnu Bbl cpaBHWTE ONUHbBI 3MEMEHTOB, MPUBEAEHHbIEe B 3TOM Tabnuvue, C ANVHaMU 3IEMEHTOB,
yKkasaHHbiMK B Tabnuue B yactn 2.3.1 (cm. Ctp. 10), TO yBMAMTE, YTO 3nemMeHTbl guanasoHa 20 m
yANWUHeHb! Ha 3 cM, AnanasoHa 15 Ha 2 cM, a HekoTopble anemeHTbl AvanasoHa 10 M Ha 7 cm. [pu
3TOM COOTBETCTBYHOLMM 00pa3oM AOMKHbl OblTb M3MEHEHbl pa3Mepbl PacTsKEK, a pasHoc
3MEMEHTOB COCTaBHOrO BMOpaTopa B BepTUKanbHOM MnockocTn (puc. Ha ctp. 20/22) ocTtaBneH

HEN3MEHHbIM.

[nnHbI 3n1eMeHTOB N5l aHTEHHDI, onTUManbHoOu B SSB-y‘laCTKaX ananas3oHoB:

Owana3soH pednekTop avpekTtop 1 aupekKTop 2
20 m 1022 cm 951 cm ---
15m 681 cm 632 cm ---
10m 515 cm 478 cm 478 cm

Ecnu Bbl cpaBHWTE ONUHbBI 3MEMEHTOB, MPUBEAEHHbIE B 3TOM Tabnuue, C ANMHAMU 3NIEMEHTOB,
yKasaHHbiMK B Tabnuue B yactn 2.3.1 (cm. Ctp. 10), TO yBMAMTE, YTO 3nemMeHTbl guanasoHa 20 m
ykopoueHbl Ha 10 n 8 cm, guanasoHa 15 Ha 5 cm, a HekOTopble anemMeHTbl AnanasoHa 10 M Ha 4 cm.
[Mpy 3TOM COOTBETCTBYIOLMM 06pa3oM [OMKHbI ObITb M3MEHEHbI pas3Mepbl PacTsKek, a pasHoC
3MNeMeHTOB COCTaBHOrO BuOpaTopa B BepTUKanbHOW MnockocTn (puc. Ha ctp. 20/22) ocrtasneH

HEN3MEHHbIM.

Kak Bam yxe nszBectHo U3 Tabnuubl pasgena 2.3.1 npuBeAeHHble ANUHbLI BKMOYalOT 3anac nopsiaka 4 cM (no 2 cm ¢
KaXxaon cTopoHbl). Kak ykasaHo B pasgene 2.3.2, 3aBskuUTe y3nbl NaccaTukaMy M OTpeXbTe Mo 2 CM C KaXA0ro KoHua.
To ecTb nocne yctaHOBKU 3cpheKTMBHasA 3neKkTpuyeckasa AnvHa pednekropa ananasoHa 20 m gomkHa 6biTb 1031 cm
ansa paéotel CW U 1018 cm ana SSB.
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4.2. 5-tv gnanasoHHas Bepcua (20-17-15-12-10 m)

OCHOBHOIM MNpUHUMMN MOCTPOEHUss 5-TM guana3oHHOM Bepcum ocTaetca 0e3 mameHeHwin. [MaTb
ofHOAMana3oHHbIX BOMHOBBLIX KaHaroB pasMelleHbl Ha OgHOM Oyme M He OKa3biBaloT 3aMETHOro
BNUAHUS OpYyr Ha ApyHra. [ononHuTenbHble aHTEHHbl Ha 17 M 12 M npepctaBnsalwT cobon 2-x
anemMeHTHble Arm (BubpaTtop 1 pednekTop). [lobaBneHne ONPEKTOPOB Ha 3TWM AnanasoHbl NPUBENO
Obl K 3HAYMTENbHBLIM MWCKaXEHMSIM OuMarpamm HanpaerieHHOCTM Ha AuanasoHax 20/15/10 wm.
Bnaropgapsa HebGonbLion WrpuHe amana3oHoB 17 1 12 m (nopsgka 100 KIu), 2-x anemeHTHble Arm
nerko ONTUMMU3UPYIOTCS TakK, 4YTO, B OCODOEHHOCTM Ha 17 M, WX XapaKTepuCTUKM Onm3kM K
XapaKTepPUCTMKaAM TPEXSNIEMEHTHbLIX BOJIHOBLIX YkaHanoB. Bubpartopbl guanasoHoB 17/12 ™
NOACOEAMHEHHbI K OOLLEV TOYKE MUTAHMA TakkKe C MOMOLLBLI KOPOTKMX OTPE3KOB CUMMETPUYHBIX
nvHun. Takum ob6pasom 1 NATugnana3oHHasa aHTeHHa NMTaeTCs OOHUM KOakcuarbHbIM Kabenem.

[nvHbI NPOBONOYHBIX 3nemMeHToB Anana3oHoB 20.15.10 M ocTalTCa NPMMEPHO TakMMM Xe Kak 1 ans
TpexgmanasoHHOW BEPCUMU, HO MOXET NOTPeOboBaTLCS UX YKOPOYEHME HA HECKONBKO CAHTUMETPOB.

4.2.1. lNepeyeHb KOMMNOHEHTOB

Ons COOPY)KeHMﬂ nATMANANa3oOHHOMN Bepcun Bam |'|0Tpe6yr0Tc;| cneaywwme mMmarepuanbl B
AonoJiHeHne K nepe4vncrieHHbIM Ha CTp. 4:

Ne Konu- OnucaHue
4yecTBO
18 22 ™M CtpyHa PVDF (yctonumeas K Y®-usnyyeruio), JuameTtp 1 MM. (unu HeiinoHosas necka)
19 18 MNacTUKOBbLIN N30MNATOP, YEPHbIN NONUITUIEH, YCTONYMBLIV K Y P-U3Ny4eHUo
21 1.6 M™m JleHTa-«nunyyka» ABYXCTOPOHHSASA, NONU3CTep, ycTonunsas K YP-uan., wupuHa 20mMm
22 0.5m JleHTa-«nunyyka», nonuacTep, ycrondmsas K YP-usnyyeruio, wmpmnHa 50 mm
24 30m Wireman CQ-532 mHoroxunbHasa ckpydeHHas bumeTannuyeckas npoBoroka,
NoNMaTUIIEHOBas n3onauns, guameTp 1 Mm
25 4 Jly>xeHble HakoHe4YHuKkn M6 nop nanky
26 1™ TepmoycagoyHas Tpybka 6/2 Mmm

27 30 cm | TepmoycagoyHas Tpybka 3/1 Mm

34 1 KaTywka gnametpom 20 cm

Mpn TlMpeobpa3oBaHun 3-x OuanasoHHOM Bepcuu B 5-TM guManasoHHyl B JobaBneHve K
anemeHTam AnanasoHoB 12/17 M npuaeTcs n3rotoBuTb HOBbIM BUBpaTop AnanasoHa 10 M. [MoaTomy
BaM MOHagobuTCs HeKoTopoe [AOMNOMHUTENbHOE KOMMYEeCTBO MHOFOXMIIbHOW OGumeTannnyeckomn
NPOBOSOKU N NEHTbI-KNNMYYKN»

Ne Konu- Onucaxue
4YecTBO
22 0.7m JleHTa-«nuny4vkay, NONMacTep, yctonumas K YP-uanyyeHuto, wmpunHa 50 mm
24 37 m Wireman CQ-532 mHoroxunoHas ckpydeHHas bumeTtannuyeckas npoBoroka,
NonuaTUIeHoBas nsonsauus, gnameTp 1 Mm

KonnyecuBo ocTanbHbIX KOMMOHEHTOB OCTAETCsl TakMM >Xe, Kak yKasaHO B BblLLeNpUBEOEHHON
Tabnuue.
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4.2.2. WUsrotoBneHue pednekropa, AUPEKTOPOB U BUbpaTopoB

Pedonekropbl & OIMpekTopbl

3ameHuTe Tabnuuy Ha cTp. 10 cnegytowwen Tabnuuen n oTpeXxbTe NPOBOAA CreaYHLMX ANVH:

[Avana3oH pednekTop avpekTop 1 aupekrop 2
20 m 1028 cm 959 cm ---
17 m 798 cm --- ---
15 m 683 cm 639 cm ---
12 m 579 cm --- ---
10 m 519 cm 478 cm 478 cm

(Kak 06bI4HO 3TV ANWHbLI JaHbl C 3aMacoM 2 CM C KaXAOM CTOPOHbI, KOTOPbIN OTpe3aeTcs nocne c¢gopMmmupoBaHUA
y3noB)

Kak MOXXHO 3aMeTUTb, HEKOTOPbLIE 3MIEMEHTBI LOIMKHbI ObITh Crierka ykopodeHbl npu nepexoge ot 3-X K
5-Tn guanasoHHoW Bepcuu (Hanpumep, pednektop Ans 20 m kopoye Ha 4 cm). TeopeTnyecku
ouvpektop ana 15 M gormkeH ObITb yOJSIMHEH Ha 2 CM, HO OCTaBMM 3TO Ans niobutenen ocobown

TOYHOCTW. AHTEeHHa GyaeT xopollo paboTaTb U C AUPEKTOPOM MPEXKHEN ANMHBL..
KpenneHne M3onaTopoB 1 pacTsikek Npon3BoaMNTCS TOUYHO TakK e, Kak onucaHo B pasgene 2.3.2.

3ameHuTe Tabnuuy, cogepXallylo OfIMHbI PacTskeK U3 CTpyHbl (MOHOHUTK) (CTp. 11), cnepyowlen

Tabnuuen:
OnanasoH pednekTop anpekrtop 1 anpekrtop 2
20 m 215 cm 248 cm ---
17 m 224 cm --- ---
15 m 247 cm 297 cm ---
12 m 259 cm --- ---
10 m 278 cm 324 cm 436 cm

(Kak 06bI4HO, NpUBeAeHHbIe ANMUHbLI AOMKHbI MONYYNTLCA nocrne )opmMupoBaHus y3noB. [lo6aBbTe npumepHo 40 cm
ANA BA3KW Y3N10B U NPOYUX NOATOHOK)

Bubpartopbl
3ameHute Tabnuubl Ha cTpaHuyax12, 13 n 14 cnegyowmmm Tabnuuamu:

AunanasoH Bubparop (Hapeska NpoBONoYHbIX 31IEMEHTOB)
20m 2x547 cm
17 m 2 x450 cm Kak 06bI4HO OCTaBbTE HEKOTOPbIN 3anac NpoBoaa Ha
15 m 2x337 cm KOHLIAX aKTMBHLIX 3emMeHToB: 15 cM Ha 20 M, 10 cm
12 m 2x324 cm Ha BCex ApYrux avanasoHax. CorHuTe mx noronam
10m 2x320cm (cm. pasgen 2.4.3).
Avanaso A B C cymma (MN3roToBreHne CUMMETPUYHBIX
20 m 490 cm 37 cm 20 cm 547 cm DUAEPHBIX TMHMIA)
17 m 360 cm 70 cm 20 cm 450 cm
12 m 273 cm 46 cm 5cm 324 cm
10 m 237 cm 78 cm 5cm 320 cm
Owvana3oH OnuHa
20 m 62 cm
17 m 180 cm
15 m 203 cm (BNVHbI PaCTsiKeK)
12 m 275 cm
10 m 320 cm

N nocnepgHee, HapexbTe [OOMOSHUTENbHbIE KYCKU
COOTBETCTBYHOLLMX MecTax. [oToBo! Tenepb MOXHO NpUcTynaTh kK cOOpke NATMANANA30HHON BEPCUU:
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4.2.3. COOpoOUHbIe YepTexu AnA NATUANANa3oOHON Bepcum

C6opKa npon3BoaANTCA TOYHO TaKXe, KakK OnnMcaHo B [IaBe 3, npn 3TOM pPaACCTOAHUA MeXOy

anemMeHTaMm JOSMKHbI ObITb CrneayroLmMMm:

PaccTosiHusa 0o To4ek KpenneHuna afieMeHTOB Ha TpaBepCe OTHOCUTESTbHO LIeHTPa aHTEHHbI:

Onana3oH pednekTop avpektop 1 avpekTtop 2 Bubpatop
20 m - 500 cm 500 cm --- -40 cm
17 m - 330 cm --- --- -80cm
15 m - 260 cm 330 cm --- ---
12 m - 150 cm --- --- 40 cm
10 m -110 cm 200 cm 420 cm 80 cm

500

500

BanyH cHoBa ycTtaHaBnueaeTtcs Ha 40 CM Bbllle LiEHTpanbHOro KpenneHus cnepeay BepTUKanbHOM
MayTbl (€CrnnM CMOTPeTb B HanpasneHun uanydeHus). duvaepHole NuHMmM guanasoHoB 10 u 12 M
MOACOEAMHATCA K BonTam, HaxoOaWwmMMcs B BEpxXHeW yactu kopnyca banyHa. dugepHble nuHuu
ananasoHoB 17 n 20 M 1 nneun gunond Ha 15 M nogcoeauHsTCs K 6ontam, BbIXogAWMM COOKY
kopnyca 6GanyHa. LieHTpbl akTMBHbIX BMOpaTOpoB KpenAtcs K Bymy B cnegywowem nopsgke B
HanpasneHun oT pecnekTopoB k agupekTopam: 17m — 20m — 12m — 10m.

Kak obbluHO ybeanTech, YTO NPOBOAA CUMMETPUYHBIX NIMHUIA He Nnepekpy4YeHbi!

W nocnegHee, nogkntounTte avnone AnanasoHa 15 m k 6anyHy n pacTssHUTe ero K KoHLam pacropok.
Ecnu notpebyetca HacTponka KCB, nponssoante ee B cniegyrowen nocnegosarensHoctn 20 — 17 —

15-12-10 m.
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4.3. Bepcus «HuU3KoaktuBHOro cosnHua» (20-17-15 m)

B nepvogbl HM3KOM COMHEYHOM aKTMBHOCTWM Auana3oHbl 12 n 10 M B OOMbLLUMHCTBE Cry4aeB He
Hy>Hbl. [MoaTomy 6bin padpaboTaH BapuaHT Tpexauana3oHHON aHTeHHbl Ha 20-17-15 M. AHTeHHa
npeacransier cobolM TpM COBMELLEHHbIE TPEXSNIEMEHTHbIE aAHTEHHbl AN BbllEYKa3aHHbIX

Anana3oHOoB.

Pasmepbl npvBegeHHble B AJaHHOM pasgerne He ObinNu npoBepeHbl Ha npakTuke. OgHako npeplwecTBYHOWMA ONbIT
cBUAeTeNnbCTBYET O TOM, YTO OHU AOJKHbI ObiTb BepHbI C BeposATHOCTbIO 90%. JdkcnepumeHTaTopbl! KTo nepBbim
PUCKHET onpo6oBaTb HOBYIO BEPCUI0?

4.3.1. lNepeyeHb KOMMNOHEHTOB

[1ns nocTpomku aHTeHHbl Ha 20-17-15 M noTpebyeTcst HECKONbKO DonblUee KONMYECTBO NPoBoAa,
yem ans 20-15-10 m Bepcuwn. lNepedeHb MaTepuanoB, Tpebyembix Ansi MOCTPOWKM coBMagaeT C
nepevHeM, NpeacTaBneHHbIM B Tabnuue Ha CTp. 4 3a UCKITIYEHNEM CreyoLLero:

Ne Kon. OnucaHue

24 76 m Wireman CQ-532 mHoroxunoHas ckpydeHHas bumeTannuyeckas npoBoroka,

nonMaTuneHoBas nsonsuns, guametp 1 mm

KonunuecTtBo ocTanbHbIX mMaTepuarioB oCtaeTca NnpexxHum.
4.3.2. WUsrotoBneHue pecnekropa, AUPEKTOPOB U BUbpaTopoB

PednekTopbl & AnpeKkTopbl

3ameHnTe Tabnuuy Ha cTpaHuue 10 cregytowein Tabnvuen UM HapexbTe OTpesku npoBoAa
COTTBETCTBYHOLMNX ANUNH:

Ovana3soH pednekTop AVpeKTop
20m 1029 cm 959 cm
17 m 796 cm 759 cm
15 ™ 690 cm 651 cm

(kak 06bIYHO, NPMBeAeHHbIe B Tabnuue ANVHbLI BKIHOYaOT B €65 2 cM 3anac C KaXXAoW CTOPOHLI, KOTOPbIN yaansieTca
nocne 3aBA3biBaHUA y3NOB)

KpenneHne n3onaTopoB 1 pacTsxek BbINOMHAETCA TOYHO Takke, Kak onucaHo B pasgene 2.3.2.
3ameHuTe Tabnuuy ¢ JaHHbIMU ONNH pacTsXXeK M3 MOHOHUTK (CTp.11) cneaytowen Tabnuuen:

Ovana3soH pednekTop AVpeKTop
20 m 214 cm 248 cm
17 m 225 cm 296 cm
15 m 244 cm 291 cm

(Kak 06bI4YHO yKa3aHHble B Tabnuue ANUHbI OOMKHbI MOMYYUTLCA Nocne 3aBA3biBaHUA y3noB. CaoenawTte 3anac

anGnuauTeano 40 cm Ans 3aBA3bIBaHUA y350B U nocnepyrowmnx HOAFOHOK)

BubpaTtopbl

3ameHunTe Tabnuubl Ha cTpaHuuax 12, 13 n 14 cnegyowumm Tabnuuamu:

Ovana3oH BubpaTop
20m 2 x 500 cm (Hapeska NpoBOMoYHbIX 9NEMEHTOB)
17 m 2x438 cm
15 m 2 x 385 cm

B pmaHHom Bepcum BuGpaTop 20 M guanasoHa MNOAKMHYEH HEMNOCPEeACTBEHHO K TOYKE MNUTaHUS.
Bubpatop Ha 17 m pacnonoxeH B 40 cm no3agn Hero, a Bubpatop 15 m gnanasoHa B 40-ka
caHTumeTpax nepeq Hum. ObGa nopkntoyeHbl K OOLWEen TOouke MUTaHWUS C MOMOLU3bI KOPOTKMX
OTPE3KOB CUMMETPUYHbLIX NUHWIA. [NogkniovTe NuHMIO NuTaHusa 15 M gnanasoHa K BEPXHUM BUHTaM Ha
Kopnyce 6anyHa, a Buopatopbl 17 1 20 M K BUHTaM, HaXOAALMMCS Ha ero HOKOBbLIX CTOPOHaX.
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OunanasoH A B C cymMma
17 m 381 cm 37 cm 20 cm 438 cm
15 m 328 cm 52 cm 5cm 385 cm

(N3roToBNEHNEe CUMMETPUYHBIX

durgepHbIX NNHKI)

Kak 06bl4HO OCTaBbTE HEKOTOPLIM 3anac NPoBOAa Ha KOHLAX aKTUBHbIX 3reMeHToB: 15 cM Ha 20 m

10 cm Ha Bcex apyrux gmanasoHax. CorHute nx nononam (cM. pasgen 2.4.3).

Onana3soH OnuHa
20 m 46 cm (&nuHbI pacTspkek)
17 m 160 cm
15 m 211 cm

4.3.3. COOpoOUHbIe YepTexm

Toukn KpenneHuna aJfieMeHTOB Ha TpaBepCe OTHOCUTEJIbHO LleHTpa aHTEHHbI:

Ovana3soH pednekTop AupeKTop Bub6paTop
20 m - 500 cm 500 cm 0cm
17 m - 330 cm 420 cm -40 cm
15 m - 260 cm 330 cm 40 cm
500
80
90
S
o]
290
220
70
170
e i et e
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