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06 asmope:

3amopoka AnekcaHOp Hukonaesu4. Podurncs 5 mapma 1960 2oda e nocenke Xypmynu CorHe4YHo20
patioHa Xabaposckoz2o Kpasi. [lpogheccuoHanbHbili ropucm. B 1988 200y okoH4un Bcecor3sHbil
ropuduyeckuli 3a04YHbIl uHcmumym, a 8 1995 200y Akademuro yripasneHus MB/] Poccuu. NeHcuoHep MB/].
Bemepa+ mpyda.

C 1978 o 1980 ea. npoxodun AelicmeumeribHyK 80EHHYI0 Clyxby 6 solickax cesi3u [anbHesocmoyHo20
B80EHHO20 OKpyaa 8 Jo/mkHocmu paduomerniegpagucma, 20e U y8reKCs KOPOMKOBOIHO8bIM Paduosnobu-
menbcmeom. Ceol nepesbili nosbigHol (UADCJIQ) u paspeweHue Ha IKcriyamayuto mobumernbckol
paduocmaHyuu 3-0 kamezopuu rony4qun 8 1987 2ody. C 1992 zoda umeem 1-10 kamezopur. HayanbHUK
cemeliHoli  KonnekmueHol  paduocmaHuyuu RKOCWZ. HeodHokpamHbili npusep U robedumerib
0anbHe8oCMOYHbIX copesHo8aHuUll Mo paduoces3u Ha KB. KaHOudam e macmepa criopma. MHuyuamop,
opeaHuU3amop U eeHeparbHbIll CrIOHCOP Mmakux copesHoeaHuli rno paduocesidu Ha KB u YKB, Kak
«llepseHcmeo Xabaposckozo kpas» (2000 2.), «[lepsoe nepseHcmeo CosiHe4HO20 palioHa no paduocessu
Ha KB» (2000 2.), «Kybok amamaHa» (2008 2.), «[lepsebie MexpalloOHHbIE COPEBHO8HUS MO paduocessu Ha
YKB «KAC-2010» (2010 2.) u «[lepsoe nepseHcmeo ConHeyHo20 patioHa rno paduoces3u Ha YKB» (2010 e.).
OpeaHu3zamop u pykosodumerb MUHU-paduoakcrneduyul «Amym-2000» u «Amym-2001». B nobumernskol
paduocesiau npednoymeHue omdaem makum sudam, kak CW, SSTV, PSK u RTTY.




ABTOp:
3amopoka AnekcaHOp Hukonaesuy (UAQC, also UAZ-110-295, ex UAGCJIQ, RAGCL), kaHgnaaTt B
macTtepa cnopTa, 4neH Coto3a pagunontobutenen Poccun.

OcHoBbI NO6UTENLCKON pagnocBA3n. CnpaBo4yHoe nocobue AOns HauMHAaKLWKNX KOPOTKOBOSTHOBUKOB.
— 4-e u3g., nepepab. n gon. — 2011. — 228 c., un.

[aHHoe cnpaBo4yHOe nocobue HanucaHo B OCHOBHOM Ans Tex, KTO AenaeT nepsble wWarn B Mup
nobutenbckoro paavo. B Hem caenaHa nonbiTka, U3NOXWTb B AOCTYNHOW ANS HaYMHaoLWMX onepaTtopoB
dopme martepuarn, KoTopblil Bbl OHM CMOIMMM OCBOWTL CaMOCTOATeNbHO. Beab 3HauuMTenbHas YacTb M3 HUX
NpoXuBaeT B CEMNbCKOW MECTHOCTU Unn B HebonbLUMX ropodax, rae KOHCYNbTaluMOHHOW U MpaKTUyYecKon
NMOMOLLIM NMONYYNTb haKTUYECKU He OT KOro.

Bo3MOXxHO, OHO OkaxeTcsi Hebe3bIHTEPECHbIM U Ans 6onee onbITHbIX paguontobuTenen-kopoTKOBOTHOBU-
KOB, a Takke Ons pykoBoauUTernewn KONMeKTUBHbIX paauMoCTaHUMN U paamoniobuTenbCKUX KPYKKOB, Tak Kak
MOXET ObITb UCMONB30BaHO MPU MPOBEAEHMNM 3aHATUI C HAYUHAKOLLMMU KOPOTKOBOITHOBUKaMMU.

Mpu HanucaHum 3aToro Nocobust GbiNyM UCNONb30BaHblI MaTepuansl psaga KHWUF, XXypHanoB u Bpoluop no
pagvontobuTenbCckon TemaTuke, HOPMaTMBHbIE akThl psga CTpaH, pernaMeHTUpylLLne MoOUTENbCKYHo
pagnocBsA3b, a Takke IUYHBIA ONbIT npenofdaBaHusi aBTopoM OCHOB mMOUTENLCKOM pPaauoCcBS3M B
ConHe4yHoM feTcKo-toHoLweckoM (MOAPOCTKOBOM) paanoknybe «rarapmHew.

ABTOp BblpaxkaeT UCKPEHHIO BnarogapHOCTb BCeM paanontobuTensM, okazaBLUUM NOMOLLb B MONyYeHUn
HeobXxoAMMbIX MaTepuanoB U JOKYMEHTOB A5 NOATOTOBKU AAHHOW KHUTK.

CBoOM 3aMeydaHusa 1 NpeanoxeHns no CrpaBOYHOMY MOCOOMI0 MOXHO HampaBnsaTb No agpecy: Poccus,
682711, XabapoBckuin kpaw, nrr. ConHeuHbi, a/a 20, 3amopoke AnekcaHgpy Hwukonaesmuy (E-mail:
ra0cl@mail.ru nnn uaOc@yandex.ru).

Ona paguoniobutenenn Poccun, Ykpaunbl, Benapycn, KaszaxctaHa un gpyrux cTpaH MOCTCOBETCKOMO
NPOCTPaHCTBA, MHTEPECYIOLLIMXCH MOOUTENBCKON PagMoCBA3bI0 HAa KOPOTKUX BOMHAX.

ABTOpCKMe NpaBa Ha AaHHOe NpousBeeHne 3allulLlieHbl 3akoHo4aTensCTBOM Poccumnckon Cbenepau,mm n
HOpMaMun MeXxayHapogHOoro npasa.

©3amopoka A.H., 2001, 2003, 2009, 2010, 2011
© 000 IMKM «Kyk», 2001

©urI Axkoenesa A.l'., 2003

© WM «PagnoCod1», 2010
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BBEAEHUE

Paguoceasb Ha KOpPOTKMX BOMHaxX B cneunanbHO OTBeAEeHHbIX AuanasoHax SBNAeTCsS OOHUM U3
WHTEPECHENLLNX YBNEYEHUI MHOTMX paguontiobutenen, KOTOpbIX HA3bIBAalOT KOPOTKOBOJIHOBUKAMU. DTOMY
YBMEYEHNIO MOCBALLAIT CBOM Jocyr boree Tpex MUIIIMOHOB YerioBEK BO BCEX Yronkax Hallel nnaHeTbl.
KopoTkoBONHOBOE paanontiobuUTEensCTBO MPUBMEKAET CaMbIX pasHbiX MO BO3pacTy, 0OpasoBaHuw u
xapaktepy nogen. Cpean HUX MOXHO BCTPETMTb NPOCTOro pabouvero v AuvpekTopa
3aBOfa, LUKOMbHMKA U Y4EHOro, KOCMOHaBTa M Jaxe npe3neHTa Kakon-HMbyab cTpaHsbil!
B cnucke pagnoniobutenein-kopoTKOBONTHOBMKOB €CTb TakMe WMeHa, Kak Kopolb
Mapokko XaccaH Il (CN8MH), koponb WcnaHun XyaH Kaprnoc | (EAGJC), koporu
Cayposckon Apasun ®axg (HZ1AA) n derican (HZ1AF), koponb NopaaHun XyccerH |
(JY1), npesungeHT Ymnm Ayrycto lNMuHouet (XQ3GP), npesngeHt Utanum PpaHyecko
Koccura (IOFCG), npesngeHT Hukaparya AHactacuo Comoca (YN1AS), npembep-
MuHuctp WHomm Papxue langu (VU2RG), nonsipHuK, pagucT nepBOW COBETCKOW
opendyowen crtaHumm «CeBepHbli nontoc-1», epont Coetckoro Coto3a OIpHCT
Teopoposud KpeHkenb (RAEM), leHepanbHbll cekpetapp OOH Y Tan (XZ2TH),

Hobenesckun naypeat cusmk [xosed Tewnop-mn. (K1JT), NyTEWECTBEHHUK K
uccnegosatens Amutpui Wnapo (UA3AJH). 3TOT CNMCOK M3BECTHBLIX B MUpe ntoaen
MOXHO npoAormKaTtb AOBOMBHO AOMro. Tak 4Yem >Xe NpUBREeKatoT KOPOTKUE BOSHbI (RAEM)
Takoe Korm4ecTBO noaen?

[eno B TOM, YTO U3Hb KOPOTKOBOMHOBUKOB OYeHb pa3HoobpasHa u yBnekatenbHa. OTo 1 npocto paboTta
B acupe, N «oxota 3a DX» - ganbHUMU W peakumn ctaHumsmu (paguonobutenn yepes adup MoOryT
CBSA3aTbCA CO BCEMU KOHTMHEHTamu, OCTpoBaMu U CTpaHamu: ¢ xxapkon Caxapon v neasHon AHTapKTUAON,
WwymHon Bpasuvnuen n gpesHen VIHnmem) PagnontobutensctBo — 9T0 U cnopT, Bxoadwwuin B EauHyto
CMOPTUBHYIO Knaccudukauuio, T.e. yBrekaTenbHble
COPEBHOBaHWSA, KakK BHYTPUroCyaapCTBEHHble (NPOBOAMMbIE
BHYTPW CTPaHbl), Tak U MexayHapoaHble. W kak Harpaga Tpyay v
TanaHTy y4yaCcTHUKa COPEBHOBAHWIN — 3HAYOK paspsgHMKa, 3BaHue
MacTepa cnopTta unu aaxe megarnb YemnuoHa!

OTO M Mano C 4eM CpaBHUMOE cYacTbe 3KCrryaTupoBaTb
CO30aHHYI0 COBGCTBEHHLIMW pykamMu annapatypy M aHTeHHoe
X03AMCTBO. MHOrme KopoTKOBOMHOBUKKM, ©Gnarogaps cBoemy
X006U, n3yyaroT reorpadunio 1 UCTOPUKD CTPaH U HapodoB Mupa.
OHO nomoraeT wu3y4aTb U  COBEPLUEHCTBOBaTb  3HaHMe
MHOCTPaHHbIX 4A3blkoB. [lonyyeHHble B Mpouecce 3aHATUI
KOPOTKMMW BONHaMM 3HaHUSA paguoonepaTopa u cneuuanncra no

Koponb Ucnanuu Xyan Kapnoc | NpMeMHOK, nNepeaaroLLen annapaTtype 1 aHTeHHbIM YyCTponcTBam
de Byp6oH (EAGJC) nonesHbl U AN MUPHOrO Tpyaa, U Ansa cnyxbbl B BoopyXeHHbIX
Cunax.

Bo BceM Mupe KOpPOTKOBOJIHOBMKOB MOAPa3fensiioT Ha ABe Oomnbluve rpymnnbl: TeX, KTO MOXET TONbKO
npyHUMaThb nobuTenbckue pagmocTaHumm (MX HasbiBalOT paguoniobutensaMmun-Habnogatensamu), U Tex, KTo
umeeT nepejaTyvk U BedeT OBYCTOPOHHME pagmMocBA3M. HayaB 3HaKOMCTBO C KOPOTKMMW BOMHaMu B
KadyecTBe Habrogartens, paavoniobuTens B TEYEHNE HECKOMNbKUX NeT MOXET AO0CTUYb BEPLUUHbI Mepapxun
KOPOTKOBOSTHOBUKOB — MOMYyYWUTb paspelleHne Ha 3JKCnnyaTauuio paguocTaHuuMM BbICLLEW KaTeropuu,
Jawuiee npaBo paboTbl Ha Bcex MOUTENbCKMX AManas3oHax, BCEMU BUAAMM U3nNyveHus (TenedoH,
Tenerpad, Tenetann, TenesnaeHne, NnakeTHas CBA3b 1 T.4.) U MakcumaribHO A0NYCTUMOW MOLLHOCTbIO.

3.T. KpeHkenb
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MABA |
3APOXOEHUWE KOPOTKOBOJIHOBOIO PAOUONIIOBUTENIbCTBA

1.1. POXOEHUE PAQNO

[OHem poxaeHus pagmo cuutaetca 7 masa (25 anpensd no crtapomy ctumio) 1895 roga. B TOT geHb
npenogaBaTtenb MUHHOro oduuepckoro knacca ropoga KpoHwTtagra A.C. MNonos BbLICTYNUN Ha 3acefaHuun
Pycckoro dmsmko-xummuyeckoro obLiectsa C AOKNaAOM U OEMOHCTpaumMelnt Co30aHHOro MM CpeacTBa Ans
CcurHanusaumm 6e3 nNpoBOAOB C MOMOLLLIO 3MEKTPOMarHUTHbIX BOMH. To
Obin NepBbIV B MUPE PaanonpUeMHINK, Ha3BaHHbIN FPO300TMETHUKOM.

CnycTts MeHee roga nocne 3TOro uUctopuyeckoro cobbiTus, 24 mapTa
1896 roga, NPoOM3OLLIIO HOBOE KpymnHoe cobbiTve. B aTOoT AeHb n3obpeTa-
Tenb pagvMo AeMOHCTpMpOBan y4YeHbiM nepejady v npuem paguocurHa-
NoB C 3anucbio Ha NeHTy TenerpadpHoro annaparta. PaguonpueMHuk
Obin ycTaHoBneH B 3ane 3acefaHun, rge ¢ goknagom BbicTynan A.C.
lMonoB. Y paguonepepaTymka, Haxoadlleroca Ha pacctosHum 250 meTpoB
OoT 3amna 3acegaHui, 6bin M.H. PbiGkmMH, 6nwvxanwmn nomowHuk A.C.
Monosa. Korga poknagyvk yMmornk, Mochblwanca cTyk TenerpadHoro
annapara, coeguHeHHoro ¢ npuemHukom: AnekcaHgp CrtenaHosuy Nonos
npuHuman nepegasaemyio [.H. PbiBkuHbIM paguorpammy. 310 Obina
nepsas B Mupe paguorpamma. OHa cocTosdna Bcero U3 ABYX CrOB -
«["eHpux Nepu».

HenpepblBHO COBEPLUEHCTBYSA Mnepedaroline U fnpuemMHble YCTPOWCTBA,

A.C. ITonos A.C. lNonoB yBepeHHO HapallMBan AanbHOCTb pagvocBsasn. BecHon 1897

roga, BO BpeMms 3KCnepuMeHToB Ha KpoHwTagckom pevge, 6bina

ocyLlecTBneHa nepefada pagnocurHanos ¢ kopabns Ha 6eper Ha paccTosHue 640 meTpoBs. A AByMS rogamu

noxxe, B 1899 roagy, nocne OTKpbITMa nomowHukom A.C. TonoBa [1.H. PbIGKMHBIM ¥ HavanbHMKOM

KpoHwTaackoro kpenoctHoro Ttenerpada [.C. Tpouukmum BO3MOXHOCTM NpueMa paguocurHanos € NOMOLLbIO

rONoBHbIX TPYOOK (TenedoHOB — MPUM. agmopa) Ha CrnyX, AanbHOCTb PaAMOCBA3M focTurna yxe 35 km. 310
ObIn HOBLIN BnncTaTenbHbIN ycnex nsobpertatens paavo.

OpHako Tonbko cnyyaw nomor A.C. llonoBy AokasaTb >XW3HEHHY0 HeobxoAMMOCTb HOBOrO CpeacTBa
cBsA3u. [eno 6bino Tak. B Hosbpe 1899 roga 6poHeHocey GeperoBon o060poHbl «[eHepan-agMupan
AnpakcuH» BO BPEMS CHEXHOrO LUTOpMa Cen Ha KaMHU y NycTbiHHbIX 6eperoB octpoBa ornaHa B PUHCKOM
s3anuee. OT ocTpoBa A0 OGnwxavwero Ha martepuke ropoga Kotku (®uHnsaHaus) 6bino okono 45 k.
CnacaTenbHble paboTbl 3agepXvMBanucb M3-3a TPYOHOCTW MNPOKNaAKW MPOBOOHOW JIMHMM CBA3N MexXAay
OCTPOBOM U MaTepukoM. Ha nomows npuwno pagmo. A.C. MNMonoB co cBoMM NOMOLLHMKOM [1.H. PbIGKMHBIM
ana obecrnevyeHuss HafeXHOW [BYCTOPOHHEW CBSI3W YCTaHOBMIIM Ha OCTpPOBE U MaTrepuke npuemo-
nepegatwowune paguoctaHuun. JIuHMS pagmoceasu aerctBoBana c deBpansg no anpenb 1900 roga, noka
BEnuCb cnacaTenbHble paboThl. 3a 3T0 BpemMs 6blno nepegaHo u npuHato 440 paguorpamm. OgHa M3 HUX
oKasana HeOoLEeHUMYIo yCrnyry noasam.

Cnyuyunocb ato 6 despans 1900 roga. [N.H. PbiGkuH, HaxoguBwwuinca Ha 0. [ornaHa, npuHsan ot
A.C. lMonoBa paguorpammy criegyowero cogepxaHusa: «KomaHaumpy «Epmaka». Okono JlaBeHcapu
oTopBano nNbAuHy ¢ pbibakamu. Okaxute nomolb». Jlegokon «Epmak» HeMeAneHHO BbIlLen Ha MOWUCKU B
MOpe€ 1 CHSAN C NbauHbI 27 pbibakoB. Jlioan 6binm cnaceHsbl bnarogaps paavo.

BrnuctaTenbHbln ycnex co3gaHWs NepBoM B MUpe ABYCTOPOHHEW FMHWM CBSA3U MOCHAYXWUIT MOLLHBIM
TONYKOM K YCTaHOBKE paauMocTaHUMM Ha kopabnsax poccuickoro rnoTa, CTpoUTenbCTBY OeperosbiX
pagvocTaHuun, ganbHenwemMy passutuio paguoTenerpada s Poccuum.

Pabotam A.C. lNMonoBa npeflwecTBoBanu Hay4Hble OTKPbITUS YYEHbIX MHOMMX CTpaH. M3 aTux yyeHbIx
cnenyeT Haseatb: M. ®apapes, co3gaBliero ydeHume o6 anekTpomarHutHon wuHaykuum; 0. Makceenna,
060CHOBABLLEro TEOPUIO AMEKTPOMarHUTHbIX konebaHun; . Mepua, Ha onbiTe AOoKasaBLIero CyllecTBOBaHWE
anekTpoMarHuTHblx BosiH. A.C. [lonoB nepBbiM CyMen MpaBUNbHO OUEHWTb OrFPOMHOE MNpaKTuyeckoe
3HayYeHWe ANeKTPOMAarHUTHbIX BOMH U MOCTaBUTb UX Ha cnyxby YenoBeyecTBy.

Celyac 60NbLUMHCTBO CTpaH Mupa rycto NOKpbITbl CETbI0 paguoBeLLaTernbHbIX CTaHUui. PagnonpueMHuk
UNn paanoTpaHCrsAUUOHHAS TOYKa, TENEBU30p CTanu npeaMeTamu nepeor HeobBXOAMMOCTM Hallero GbiTa.
Pagno ctano HesameHMMbIM, a B psge cryvyaeB eQUHCTBEHHbIM CPeACTBOM CBA3N. CpeacTBamu pagmocsasn
OCHalleHbl BCe BUAbl BO3AYLUHbLIX, MOPCKMX M PeyYHbIX Kopabnewn, Hay4yHble 3KCneauuun, BCce poaa BOWCK
BoopyxeHHbIX Cun. [JHeM 1 Houblo, B ByAHU 1 npasaHukK, B Nobyro norogy noaaepXuBaeTcs pagnocBasb
noYTU MeXAay BCEMY ropoAaMu KaxaoWn CTpaHbl.
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[oBOpPS O BO3HUKHOBEHUW U Pa3BUTUM pPaguvo, Hemnb3s OOOMTU CTOPOHOW U TaKyl IMYHOCTb, Kak
lN'yneenemo MapkoHn. HecmoTps Ha npu3HaHHbIN akT n3obpeteHus paguo A.C. MNMonoBbiM, B HEKOTOPbIX
cTpaHax usobpeTatenem pagmo cuutaroT uMeHHo . MapkoHu. Tak KTo xe
Takon . MapKOHM, 1 KakoB €ro NpakTU4eckin Bknag B obnactn pagno?

l'ynbenbmo MapkoHn (1874 — 1937 rr.) 4BRAANCS MUTaNbSHCKUM
paguoTexHukoM U1 npeanpuHumatenem. Yxe B 13 net oOH noctynun B
TexHuyeckyto Wwkony (MHCTUTYT) B JlnBopHo. B 1894 rogy nop BnvsiHMem
nocMepTHO u3daHHbIXx TpyaoB [eHpuxa [epua, a Takke Hwukonbl Tecnbl,
peaguatunetHun . MapkoHuM 3auHTepecoBancs Bornpocamu nepegayu
3NEKTPOMArHUTHbIX BONIH U MOCTynun B 00ydeHue k npodpeccopy purauku
BonoHckoro yHusepcuteta Ayrycto Pury, 3aHMmaBLLerocs nccneoBaHnsamu
B 9TOM HanpasneHun. Torga e B MMEHUU CBOEro OTLa OH Hayan onbITbl MO
CUrHanusauum C MOMOLLbIO 3NeKTpoMarHuTHblXx BofH. B 1895 rogy emy
yaanocb nocnatb 6ecnpoBOAHbIN CUrHam w3 CBOEro caga B Mnone Ha
paccTosHve 3 kM (ogHaKko criefyeT 3aMeTUTb, YTO AaHHbIN hakT He aBnseTca
BeccnopHbIM, T.K. HE UMEET JOKYMEHTanbHOro noareepxaeHus). C tex nop u
OO0 KoHua xu3Hu [. MapkoHn pabGotan B obnactm 6ecnpoBONOYHON
Tenerpacdum, JobuBascb Bce Oonblien 3PEEKTUBHOCTM U AanbHOCTM
nepegayu. rynoenbmo MapkoHu

B Hauvane 1896 roga I'. MapkoHu npuexan B BenukobpuTtaHuio, rae npoge-

MOHCTpMpOBan CBOW annapaT: ¢ MoMoLLbio a3bykn Mop3e nepefan curHan ¢ KpbILW NOHAOHCKOro novtamTa
B Apyroe 3gaHve Ha paccTtosiHne 1,5 km. [JaHHoe u3obpeTeHue 3aMHTepecoBarno KpynHoro gusmka Bunesma
Mpuca, koTopbIV ObIN B TOT Nepuoa AnpekTopoM GpuTaHckowm noyvThl 1 Tenerpada. Nog ero pykoBoacTsom I.
MapkoHuM NoBén AarnbHenwme paboThbl.

2 mioHA 1896 roga I'. MapkoHu nogan npeaBapuTeNbHYIO 3asBKY Ha «YCOBEPLUEHCTBOBaHUA B nepefave
SMNeKTPUYECKUX UMMNYNbCOB M CUTHaroB M B annapaTtype AN 3Toro». 2 ceHTAbps Toro e roga OH NpoBén
nepBy0 NyOnuyHy0 AEeMOHCTpaUMio CBoero u3obpeTeHuss Ha paBHuHe Concbepu, fobuBLLMCL Nepenayn
paguorpaMmm Ha pacctosHve 3 kM. B kadectBe nepepartyvka . MapkoHu npumeHun reHepatop [epua B
mMoaudukaumu Purn, a B kayecTBe NpMéMHMKA — annapat, B obOLLMX YepTax BOCMPOM3BOAMBLUNA MPUEMHUK
A.C. lNonoBa, B koTopbli . MapkoHu BBEN pa3paboTaHHbIi UM CaMUM BaKyyMHbIA KOrepep, NOBbICUBLLMIA
cTabunbHOCTbL paboTbl NpMbopa M ero YyBCTBUTENBHOCTb, a Takke APOCCeNbHbIE KaTyLUKK.

2 monga 1897 roga I'. MapkoHu nony4mn nateHT u yxxe 20 nions, cnycTd MeHee Mecsua, co3dan 4YacTHYH
KOMMaHuio, Ha3BaHHyto "Wireless Telegraph & Signal Company" («KoMmnaHus 6ecnpoBonoyHoro tenerpada
M curHanos»), koTopas B 1900 rogy Obina nepemmeHoBaHa B "Marconi's Wireless Telegraph Company".
Jletom 1987 roga oH ocywecTBun nepefadvyy paguocurHanoBs Ha 14 km depe3 Bpuctonbckuin nponue, a B
okTsibpe - Ha paccTosiHme 21 kM. B Hosbpe Toro e 1897 roga . MapkoHW NocTpoun nNepByto CTaLMOHAPHYHO
paanoCcTaHLUMIO Ha 0. YalT, 06ecneumBLLYIO CBA3b OCTPOBA C MaTrepuKoM Ha paccTtosiHum 23 kM. B mae 1898
roga . MapkoHu BnepBble NPUMEHUI CUCTEMY HACTPOWMKM (Ha MpuHLUMNAax, OTKPbITbIX B NpeablayliemM rogy
Onueepowm Jlogxem), koTopyto 3anateHToBan B 1900 r. B Tom e 1898 rogy nm Gbln OTKPbLIT NEPBLIN B MUpe
«3aBop 6ecnpoBonoyHoro Tenerpadas.

12 pekabps 1901 roga . MapkoHW NpoOBEN MNEPBLIN CeaHC TpPaHCATNAHTUYECKON PaAMOCBA3N MexXay
Axrnven n HetocpayHanengom (KaHaga) Ha pacctosHue okono 3500 km (nepepan 6yksy S As3byku Mopse).
[o Toro BpemMeHW, 3TO CUUTaNocCb MPUHLMNUANbHO HEBO3MOXHbIM. B nocnepywouwime rogbl um Obina
HanaxeHa perynspHas TpaHcaTnaHTu4eckas paamocBs3b.

B 1909 roay I'. MapkoHu coBmecTHO ¢ ®. BpayHom Gbina npucyxaeHa Hobenesckas npemusi no gpuanke «B
3HaK NpM3HaHUS UX 3acnyr B passuTn 6ecnpoBonoYHom Tenerpadum».

OpaHako, HeCMOTPS Ha YkasaHHble daKTbl, UICTopudeckui npuoputeT AnekcaHapa CtenaHosu4a Nonosa B
n3obpeTeHun pagno He NOANEXUT COMHEHMI0. TeM He meHee, 6eccrnopHbl 3acnyru N'ynbensmo MapkoHu B
janbHenwem passuTUM paamo. M1 B nepByd odepelb B YBENUYEHUW AanbHOCTW nepefadum CurHarnos,
OCBOEHWW  NPOMBLILLMIEHHOTO  MPOW3BOACTBa  paguoannapatypbl, a Tawkke nocregywowemMm ee
COBepLLEHCTBOBaHMN. B 3TOM 1 3aknioyaeTcs ero HeoLeHUMasi 3acnyra nepep obLLecTBOM.




1.2. BAPOXEHUNE KOPOTKOBOJTHOBOI'O PALUOJIOBUTEIIbCTBA
HA TEPPUTOPUN BbIBLUEIO CCCP

OdmupmansHasa uctopus paamoniobutTenbckoro ABmxkeHns B Poccun n opyrx cTpaHax, paHee BXOAMBLUMX
B cocTaB GbiBwero CCCP B kayecTBe COM3HbIX pecnybnuk (ganee — ctpaHbl bnmxHero 3apybexbs), 6epet
CBOM Hadvana OT nepBbIX IleT coBeTckoM Bnactn. 9 oktabpss 1921 roga Ha 8-m Bcepoccuinckom
ANEeKTPOTEXHUYECKOM Cbe3fe BblaloLWMNCH YYeHbI CBOEro BpeMeHW, OAWH U3 OCHOBaTernen COBETCKOW
LUKOMbl pagnoTexHuku npodgeccop W.I'. dperiman BbICTYNUA ¢ Aoknagom «Jliobutensckme paamoctaHumMmn Kak
CpPeACTBO pacnpoCcTpaHeHUs ANEKTPOTEXHUYECKMX 3HaHUIN Cpeau LUMPOKUX KPYroB HaceneHus». Mo oueHkam
WCTOPUKOB, 3TO BbLICTYMNIEHNE C BbICOKOM TPUOYHbI Chbe3fda MOoXurno Hadano oduumnanbHOMy NpaBOBOMY
npu3HaHuo pagmontobuTenbCcTBa B MONOAOW COBETCKOW pecnybnuke. B pewweHunax cbesfa, nogaepxasLuero
BbiCTynneHue @dpenmaHa, O6bino  3anucaHo: «[llpu3HaTb xemnaTenbHbIM — OOMYCTUTH YCTPOWCTBO
nobUTENLCKUX NPUEMHBIX paguocTaHumi». Yxe B Hoabpe 1922 roga B MNeTporpage no vHuuymnatmese W.T.
®perimaHa n A.A. lNMeTpoBckoro Bbin co3aaH Nepsbi pagnonioBbUTENBCKUIA KPYXOK.

ocynapcTBeHHOE Npu3HaHWe U NOAAEPXKKY AeATENbHOCTb paguontobuTtener nonyyuna B gekpete CoBeTa
HapogHbix Komuccapos CCCP «O pagvocTaHuusax crneuuanbHOro HasHauveHus» oT 4 uong 1923 ropa.
OpHako 3apoxaeHne paguonobuTenscTBa, Kak AeWCTBUTENbHO MaccoBoro AswxeHus B ObiBem CCCP,
cBA3blBaeTCca C Bblweawum 28 uong 1924 roga noctaHosneHnem CosBHapkoma «O 4aCTHbIX MPUEMHbIX
pagvocTaHumsax». OTUM MOCTaAHOBMEHMEM, MOfyuyuBLIEM Ha3BaHue «3akoHa o cBoboge adupa»,
nNpefocTaBnanocb MNpaBo  OTAEeNbHbIM  FpaXgaHaMm  CaMOCTOATENbHO  co3faBaTb  WNKM - MoKynaTb
paavonpueMHUKN U NOMb30BaTbCA UMW ONSA NPOCMyLNBaHUS LUMPOKOBeLLaTeNbHbIX paauonepenay. B tom
Xe roay, 7 aerycta, obino co3gaHo O6wecTtBo paguontobutenen PCOCP. 2 gekabpst 1924 roga oHO Obino
nepenmeHoBaHo B OOuwectBo apysen paauo (OOP) PC®CP. B mapte 1926 rogpa OOP PC®CP 6bino
npeobpasoBaHo B O6uwecTtBo apysen pagno CCCP (OOP CCCP), gaBliee NyTeBKY B >XU3Hb MHOMMM
MOKONeHUsM paguontoouTenen.

B ceHTabpe 1924 ropa Bbilen B CBET MepBbI HOMEpP XypHana «Paguonobutenb» (gatnpoBaH 15-m
asrycta 1924 r.), ¢ KOTOpPOro Mo CylWecTBY M Hayanacb netonucb paguonobutensctBa. [o3xe xypHan
«Pagnoniobutenb» 6bin nepeumeHoBaH B «Paauo-dpoHT», a nocrie BTopon MMpPOBOW BOWHbLI B XypHan
«Pagno».

OcobbiM cobbiTMeM cTano cosgaHue HWXeropoackumn paguoniobutenammn . JlooebiM 1 B. MNeTpoBbiM
NnepBol B Hallel CTpaHe nepegarollen nobutenbckon paguoctaHumun. 15 aHeaps 1925 roga oHa Bbilwna B
acbmp nosbiBHbIM «R1FL» (Poccusa, nepsas, Pepop JI6oB) Ha BonHe 96 MeTpoB. CwurHanbl
NATHagUaTUMBaATTHOIO nepefaTyunka ycnbiwanu B Mpake, a 3aTeM M BO MHOMMX APYrnx CTpaHax Mupa.
Cam ©@. JIboB B xypHane «Papuvomobutenb» 3a deBpanb 1925 roga no 3aTtomy nosoAy nucan
cnepywollee: «3TOT NO3bIBHOW MPUCBOEH MHOK CaMUM MOEMY NobuTensckoMy nepeaatymky. OnbiTel C HUM
BENUCb C Hayana siHeaps (1925 r); 15 n 16 6binv B NepBbI pa3 nepefaHsl No Tpu pasa fenewun: «Bcem ot
R1FL. Kakas gnuHa moewn BonHbl? [anTte kBuTaHumio no agpecy: Poccus, HuwkHuia Hoeropoa, Hosas, 60».
MNMepepaya Benacb Ha BorHe 96 MeTpoB, B aHTeHHe 6bino 0,7 amn». Bckope 6bino nonyyeHo cooblieHue,
yTto nepenaya R1FL 6bina npuHsATa B Mocyne. «3To okasanoce B MeconoTamum (HblHEWHUA Upak. —
rnpum. aemopa), Ha O4HOM MpuMepHo MepuauaHe ¢ H. HoBropogom; pacctosHue okono 2500 kM no cyue,
yepe3 KaBkasckui xpebeTt». W panee: «Jlamnbl B3ATbl Tak Ha3blBaeMble TPaHCMAUMOHHbIE, TOK Hakana
okono 1 amn., aHOOHOE HanpsbKeHuWe OOCTaBMseT MallMHa MOCTOSIHHOrO ToKa, paboyee HanpsbkeHue Ha
namnbl — ot 300 go 500 BoMbT. MpPUGAM3NTENBHLIN NOACHET MOLLHOCTM B aHTEHHe gaeT okono 12-15 BarT.
"pomagHyo NOMOLLb B «BO3HE» C NepedaTtynkom okasan B.M. MNeTpos, ¢ KOTopblM Mbl BCe Bpems paboTanu
BMECTE; OH BeZEeT BCIO paboTy KIOHOM».

B uensx npuBrneyYeHUss 3HTY3NACTOB K M3YYEHUD M OCBOEHUI0 KOPOTKUX BOMH, 5 deBpansa 1926 roga
CoBeT HapogHbix Komnccapos CCCP npuHan noctaHoBneHne «O pagmMocTaHLMaX YaCTHOrO NonNb30BaHNS».
OTUM nocTaHOBNEHWEM, MO CyTH, BbiNo oduumanbHO paspelleHO KOPOTKOBOMHOBOE pagnontobuTenscTso.
OHo paBano nNpaBoO He TOMbKO OpraHu3auusM, HO U OTAENbHbIM paauonibutTensam umeTb COBCTBEHHbIE
npuemMHo-nepeaatoLne pagnocTaHumm.

B mapTe 1927 ropa 6bina co3gaHa LieHTpanbHasa cekums KopoTkmx BonH npu LieHTpansHom coseTe OP.
3pecb e BO3HUKNO QSL-6iopo. bonee 10 paguontobuteneirt nonyymnu nosbiBHble. OQHOBPEMEHO cTanu
NOSIBNATBLCS M KOMNNEKTMBHbIE CTaHUUK; NepBOin N3 HMUX cTana paguoctaHuusa Hmkeropogckoro OP R1NN.

BbICTpbIN pOCT Yncna NOUTENBCKMX CTaHUMIA NO3BOMMA yxe B KOHUe 1927 r. npoBectn BcecotosHble
COpEeBHOBaHMA MO paguocBsA3M Ha KOPOTKMX BOMHaX. B HWMX yyacTBoBanum KOpPOTKOBOMHOBUKM MOCKBbI,
JleHuHrpaga, Omcka 1 Tomcka. 3a ceasamu crneamnu coTtHu (1) pagnoHabnogatenei. Nobegutensamm B 3TUX
copeBHoBaHuaX ctanu B.M'ymeHHukoB (35-RA) n H. KynpeHuny (11-RA), BTopbiM 6bin [. JlunmaHos (23-RA),
TpeTbuMm — U. MankmH (15-RA). A yxe 3umon 1928 r. npownun MexayHapoaHble COPEBHOBAHMS COBETCKUX U
ncnaHckmx paguontobutenen. 3a nobeay doponucb onepatopbl 164 paguoctaHuuin u 420 Habnogatenen.
MepBoe mecTo 3aBoeBan B. Boctpskos (35-RA).
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B 20-e rogel npowsioro cronetus pagnoBonHbl kopode 200 MeTpoB cuMTanMCb HENpUrogHbIMU ANS
npodeccnoHanbHOM CBA3N M UX OTAAnn Ansa 3KcnepuMeHToB paguoniobutenam. OHW-TO U gokasanu, 4YTo
KOpPOTKME BOMHbLI MOryT addEKTUBHO MCMOMb30BaTbCA ANS CBA3N (criegoBaTenbHO, U ANS paavoBeLLaHus)
Ha o4YeHb OonblUMe PacCTOAHWUS NPU OrpaHUYEHHON MOLLHOCTY NepeaatoLLmMx YCTPONUCTB.

Mo vHuunaTMBe M npu yvactum paguoniobuTtenen nposogunacb pabota NoO M3ydeHUO NPOXOXAEHWUA
KOPOTKMX BOMH B ycnoBuax ApKTWkM; no npumeHeHuto KB paguocesasum ¢ camonetamm n aspoctaramu,
HaxogsAWMMNCA B MoneTtax; C KopabnsMu B MpOCTOpax OKEeaHOB, Moe3daMu AarnbHero criefoBaHus; ¢
anbnNUHMUCTaMK, COBEPLUAKLLMMUN BOCXOXAEHMS Ha Bbicovanuve BepwuHbl [lammpa n KaBkasa. C wux
yyacTneM Takke Obinu paspaboTaHbl nepBble pagvontobutensckve cnyTHukn. Paguontwobutensamm CCCP
Obina coBeplieHa akcneauumns Ha CeBepHbI MOMKOC, BO BPEMS KOTOPOW OHWM [oKasanu BO3MOXHOCTb
HageXHoW 1 yCToWuMBOM CBSA3M B ycrnoBusix CeBepa. Bce aTo cnoco6cTBOBano MHTEHCMBHOMY OCBOEHMIO
OnanasoHoOB  KOPOTKMX  BOMH  MpOd)ecCMOHanbHbIMM  CBS3UCTaMM, HO  3a  paguonibutenamu-
KOPOTKOBOJTHOBUKaMM COXpaHuUnun HebonblUMe y4acTku crnekTpa — nobutensckne KB ananasoHbl. 310 Obino
W Npu3HaHWe 3acnyr pagnontobutTenen B OCBOEHMN KOPOTKUX BOMH, U MOHUMaHWE TOro 3HayeHusl, KOTopoe
umeeT pagnonobuTenbCTBO AN MOArOTOBKM  KaapOB CBSA3WMCTOB WM cneumanuctoB B obnactm
pPagunoanekTPOHMKHN.

1.3. HAM’s

Ecnun Bbl mOCMOTpUTE MeXAyHapoAHbIA pagunoniobutensckun kof, To 6e3 Tpyaa HangeTe Tam KOgoBoOe
cokpailieHme HAM (unTaetcsa - XaMm), KOTOpoe O3HaYaeT — «pPaamnontobnTenb-KOPOTKOBOSTHOBUK, UMEIOLLMI
nepenatynk». OTOT KOA He MMeET Kakoro-nnbo obpasytoLlero ero aHrnmickoro crnosa. lMoyemy xe Torga
paavontobuTenen-kOpoTKOBONMHOBMKOB Ha3sbiBaloT HAM'S, 1 oTkyaa B3anock 310 0b6o3HaveHne? [lo atomy
noBoJdy B MUpE CYyLLEeCTBYeT Heckonbko Bepcuid. O6 ofHOM u3 HUX M Haubonee BEPOSATHOW OYEHb XOPOLLO
paccka3zaHO B CTaTbe Mofnbckoro kKopoTkoBonHoBuka K. Slomczynski (SP5HS) «W3  wuctopumn
paavontobuTenbCcKoro crieHra», onybnukosaHHon B xypHane «Paguoniobutens. KB n YKB» Ne 3 3a 1998
rog.

Mo Bepcun, nsnoxeHHom B ctatbe SP5HS, uctopmsi BO3HWKHOBEHUS 3TOrO CrioBa TakoBa: BrepBble
BblpaxkeHne «ham» 6bIno mMcnonb3oBaHo B 1908 rogy — 31O Obin NO3bIBHOW OA4HOW M3 MEPBbIX B MUpe
paanontobuTenbCKMX CTaHLMIA, onepaTopamu KOTOpow 6binu uneHsl knyba npu FapBapackomM yHUBepcuteTe
B CLWA. 1x 3Banu Albert S. Hyman, Bob Almy n Peggy Murray, u cHa4yana pagMocTtaHLumsa MMena no3biBHOM
HYMAN-ALMY-MURRAY. lNepegada Takoro AfIMHHOrO No3biBHOro azbykon Mopae oveHb HeyaobHa, n ckopo
OH cokpatuncs go HY-AL-MU. OpHako B Havane 1909 roga Havanucb npobnembl u3-3a MyTaHWLb
no3siBHoro HYALMU wn no3sbiBHoro HYALMO ogHOro M3 MekcuMkaHCKMX nmapoxogoB. Toraa paguontobutenu
peLumnny NPUMEHSTb TOMbKO NepBble OykBbI CBOMX (haMUvi, 1 NO3bIBHOW cTarn 3By4yaTtb kak HAM.

B Te gaBHMe HeyperynMpoBaHHbIE 3aKOHaMU rofibl ICTOKOB paanontobuTenbcTBa KOPOTKOBOITHOBUKM CamMm
BblGnpanu cebe 4actoTbl paboTbl U MO3biBHbIE. B Te BpeMeHa pag pagvontobuTenbCkMx CTaHUMn umen
fornee KayeCTBEHHBIA W CUIbHbIA CUrHam, 4YeM MHorve npodeccuoHanbHble paguocTaHuun. B3aumHbie
nomexu NpMBENN K TOMY, YTO 3TUM BOMNPOCOM 3aHsnachb cneuunansHaa komuccusa KoHrpecca B BawuvHrtoHe,
KOTOopasi MNocBATWMA MHOro BpeMeHW paspaboTke 3akoHa, pPes3Ko OrpaHMYMBalOLLEro AeATenbHOCTb
paguonibutenen.

B 1911 roay Albert Hyman npegnoxun cBoto BEpCcuto TeKCTa 3akoHa o Tenerpadge 6e3 NnpoBOAOB Kak TemMy
avnnomHown paboTkl B [apBapackoM yHuBepcuTeTe. PeleH3eHT QunnoMHon paboThl OTNpaBun ee ak3eMnnsap
ceHaTopy [aBuay Yonily, KOTOpbIA Oblfl UNEHOM KOMWUCCUW, 3aHWMaBLUencs pa3paboTkon 3akoHa. JTa
avnnomHasi paboTta npov3Berna Ha ceHaTopa Takoe BredvaTieHve, YTO OH Npurnacun aBTopa Ha 3acefaHune
komuccum KoHrpecca. Ctoa Ha TpubyHe KoHrpecca, AnbbepT pacckasarn, LeHOW Kakux TPygoB U MULLIEHWUIA
Bbina noctpoeHa nx Hebornbluasa nbuTenbckas pagmoctaHuus. B 3anonHeHHOM A0 OTka3a 3ane co criesamu
Ha rnasax OH rOBOPWIl, YTO €CMM 3aKOH, MpeAnioXeHHbI Komuccuewn, OyaeTr nNpUHAT, TO OHWM ByayT
BblHYX[eHbl 3aKpblTb CBOK PaAMOCTaHLUMIO, TaK Kak Yy HUX He XBaTUT CPeACTB OnnaTuTb NUUEH3UIO U
BbINOMHUTL Apyrne TpeboBaHus.

Havanuce pgebatbl, B KOTOpbIX paauvocTaHuMa HAM ctana CMMBONMOM BCeX  MareHbKUX
pagvoniobUTENbCKMX CTaHUUM B CTpaHe, OTYaAsiHHO MNPOTUBOCTOSLUMX A3BMEHUI0 U Yrpo3aM MOLLHbIX
npodeccroHanbHbIX PpaguoCTaHUMA, NbITAOLWMXCS YHUUMTOXUTD NI0OYI0 KOHKYPEHLIMIO.

N HakoHeu, korga Hadvanocb obcyxaeHwe 3akoHa B KoHrpecce, kaxablii opaTop roBopun B 3aliuTy
ManeHbkon 6eaHon ctaHumm HAM.

Tak cyacTnMBO 3aKOoH4YMnacb 3Ta ucTopus. JokymeHTbl 06 3TOM MOXHO HawWTu B apxuax KoHrpecca
CoeamnHeHHbIx LWtaToB. C Tex nop LWMWPOKUe Kpyrn OBLLEeCTBEHHOCTW CBs3biBalOT Mo3biBHOW HAM c
paavontobuTensamMmmn-KOpoTKOBOMHOBMKaMU. Tak NO3bIBHON CTan UX CUMBOSIOM.
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1.4. KIIYBbl PAOUOJIIOBUTEIIEN

C camoro Hayana 3apoXOeHusl paguonoduTensCTBa MNpPUBEPXKEHLbl pagvo obbeanHaAnuce B
onpepgeneHHble konnektusbl. B Poccun, a 3atem B akc-CCCP, nepBbiMu Takumu ob6beguHeHusiMrM Obinu
paavoKpYXKu, BO3HMKLWIME elle B 1922 roay. B HacToswee BpemMsa 6oNbLUMHCTBO 06beaAnHEHMIN pagnontobu-
Tenen HasbiBaloTCA kKnybamu. Knybbl pagnontobutenein (pagnoknybbl) npeactaBnaoT cobon obLiecTBEHHbIE
opraHusaLmu, KoTopble CO3[atoTCs, Kak MpaBuIio, HEeNMoCpeaCTBEHHO paanontobuTensiMmM 1 YNEHCTBO B HUX
OCHOBaHO Ha A0BPOBONBHOCTW.

B Poccunm n psapge ctpaH OnuxHero 3apybexbsi, CywlecTByeT OonblUoe KOnM4ecTBO
BCEBO3MOXHbIX pafnoknyooB. OCHOBHbIMM U3 HUX ABMASIOTCS paguoknyObl, 0ObeanHso-
Wwme paguontobutenen no TepputopuanbHOMYy npusHaky. K HMM OTHOCATCS paguoknyobl
MeCTHble (MOCemnkoBble, CenbCckne W T.4.), paioHHble, TOPOACKME, pervoHanbHble (T.e.
obnacTHble, KpaeBble, pecnybrnukaHCckue), a Takke 3o0HamnbHble (MeXpervoHanbHble),
KOTOpble AEWCTBYIOT HA TEPPUTOPUM HECKOIBbKUX PErMOHOB CTpaHbl. B Takue knyObl MoxeT
BCTYNUTb NMOOOM KOPOTKOBONHOBUK (U paguoniobutens-Habniogartens Toxe!), npoxuBaro-
WM Ha cooTBeTCTBylOLEeN Tepputopun. ViMeetca Hemano pagmokny6oB npu yyebHbIxX
3aBefeHuax (obweobpasoBaTenbHbIX LUKOMAX, TEeXHWKYMaX, MHCTUTYTax W T.M.), BHELKOMbHbLIX yypexae-
HUSIX, @ TaKkKe NpW ApYrux opraHn3auusix.

o i

I B Poccuun u ctpaHax 6nvkHero 3apybexbs,
Kak n B BonblUMHCTBE APYrMX CTpaH Mupa,
MUMEIOTCA Takke HaumoHarnbHble pagnontobu-
Tenbckune opraHusaumm. B Poccuun, Hanpu-
Mep, Takon opraHusaumen ssnsetca Coto3
pagvontobutenen Poccum (CPP). B YkpauHe
HaLMOHamnbLHON pagnontbunTenbCKoM opraHu-
3aumen gaensietca Jlura paguoniobutenen
Ykpauubl (JIPY), B benapycn — bBenopycckas
dhenepauus paguontodbutenen n pagmocnopT-
cmeHoB (BOPP), B KazaxcraHe — KasaxctaH-
ckasa dhegepauma paguocnopta U paguonto-
outenbcTtBa (KOPP). Bce 3T HauMoHanbHble
opraHusaumMn 4BnsATCA YneHamun MexayHa-
. pOAHOro pagvontobuTenbckoro  coksa
(IARU), yupexaeHHoro 18 anpens 1925 roga.

- BonbLion uHTepec Ans KOPOTKOBOITHOBUKOB
npeacTaBnstoT Kybbl No MHTepecam. MHorue
U3 HUX, HE UMEKT TEPPUTOPUATbHBIX MPU3HAKOB Y HOCAT MEXAYHAPOAHbIA XapaKTep, XOTS U yYpexaalTcs B
Kakon-nnbo KOHKpeTHOW cTpaHe. [lpn onpegeneHHbIX YCMNOBUSX B Takue knybbl MOryt BCTynatb
pagvoniobutenu pasHeix ctpaH. Mmetotca Takme knybel u B ctpaHax CHI. B kayecTBe nmpumepa MOXHO
Ha3BaTb “KDR” (Kny6 avnnomupoBaHHbIX paguontobutenen), ydpexaeHHbin B Poccun, n “AGB” (Activity
Group of Belarus), yypexgeHHbln B bBbenapycu. YneHom KDR MoxeT cTaTb paauoniobutens-
KOPOTKOBOJTHOBUK Nt0BOIM CTpaHbl, ob6ragawwuii He MeHee YeM TpeMsi paanontoduTENbLCKMMU AunromMamu
noboro craTyca, a uneHom AGB — pagnoniobutenb-KOPOTKOBOMHOBUK, MMEIOLLMIA B CBOEM aKTMBE HEe MeHee
50 paguontobutenbCckMx OUNAOMOB UNW He MeHee 10 CMOPTWMBHBIX AMNMOMOB 3a 3aHATble 1-3 mecTa B
COpeBHOBaHWsAX nMoboro crartyca.

O o od
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MABA I
PAUOBOIJIHbI. KOPOTKOBOJIHOBAS AIMNTMAPATYPA U AHTEHHbI

2.1.PACITIPOCTPAHEHUE PAOWOBOIJIH

KayecTBO 1 fanbHOCTL pagnoCBA3N B 3HAYUTENBHON Mepe onpeaensanTcsa YCNoBUAMU pacnpocTpaHeHns
paguoBOrH 1 3(PEKTUBHOCTLIO NepeaaroLmX U NPUEMHbIX aHTeHH. YCroBuS pacnpocTpaHeHUs paguoBOosiH
KB avanasoHa MMelT CYLLeCTBEHHble OTNMYUS MO CPaBHEHUD C pacrnpoCTpaHeHWeM paguoBOMH OpYrux
AnanasoHoB. bnarogaps cnocoBHOCTM KOPOTKUX BOMH 3MEKTUBHO OTpaxaTbCs OT MOHOCKEepbl BO3MOXHA
paanocBs3b C NoOON TOUKON 3eMHOrO Liapa npu HeEGONbLLOK MOLLHOCTU NepeaaTymka.

OnekTpoMarHuTHble KonebaHws (paavoBOnHbl) BblpabaTbiBaeT nepegaTuuk paguoctaHuun. CkopocTb
pacnpocTpaHeHus 3aTux konebaHun Takas e, Kak CKOpoCTb cBeTa, 1 paBHa 300000 km/cek. B 3aBucrMmocTun
OT HasHayeHusi nepefaTyMka KOINMYECTBO SMEKTPOMAarHWTHbIX MMMYnbCOB (MEepMoaoB) MOXET ObITb
pasnuyHbiM. Yucrno nepuoaos, u3nyyaemblx nepefaTyMkoM B CeKyHAy, HasblBaeTcs 4yactoTon. YacTorta
obo3HavaeTcs Gykeon f u namepsercsa B repuax (M), kmnorepuax (k'u), merarepuax (M) v rurarepuax
(TTu). Ecnu usBecTHO, 4YTO nepepaTymk pabotaeT Ha yactote 14000 kly (14 MIu), TO 3TO 3HAYMT, 4TO
OaHHbIV NepegaTynk usnyvaet 14 MIH. 3aNeKTPOMarHnTHbIX konebaHuin B cekyHay.

B npakTtuke paboTbl Ans yoobcTBa YacTo NPUMEHSIIOT Apyroe onpenenexHve, a UMeHHO ANUHY paguoBOSH.
PagnoBoriHbl U3MepsATCA B METPUYECKOM CUCTEME Mep: B MeTpax, AeumMMeTpax, caHTUMmeTpax, MUnnmveT-
pax. 3aBUCUMOCTb MeXay paguoBONHOM U paaMo4acToTON onpeaenseTca no cnegyowen opmyne:

A =300000 / f

roe: A - AnvHa BonHbl (M), f —yacTtoTa (kI'u), 300000 — CKOPOCTb pacnpoCTpaHEeHUs PaanoBOSH (KM/CEK).

OnekTpoMarHuTHble KonebaHusi, n3ny4aemble nepeaaTyMkoMm nNocpeacTBOM aHTEHHbI, MOXHO NpeacTaBuUTb
B Buae ABYX INy4den: MNOBEPXHOCTHOro, PacnpoCTPaHAILWEroca BAOMb 3eMMW, W NPOCTPaHCTBEHHOrO,
HanpaBfeHHOro MoJ HeKOTOpPbIM YoM K TrOopu3oHTy (He 6onee 90 rpagycos). [lo ycnosusam
pacnpocTpaHeHuss obe paaMoBOMHbI CUMBbHO OTMAMYalOTCA Apyr oT Apyra. [logepxHocmHasi 80rHa
pacnpocTpaHseTcsa Ha rpaHuue ABYX cped — Bo3gyxa v 3eMnu. [pu npoxoxaeHUn anekTpoMarHUTHbIX BOSH
BAOMb 3€MIU BO3HMKAKT GOMblUME NOTEPU 3HEPTUW, TaK KakK 3eMIisl B 3aBUCMMOCTU OT CTPYKTYpbl MOYBbI
MOXeT SBNSATbCS nposoAsilen cpefon. Hanbonbluee nornoweHne 3neKTpOMarHUTHbIX BOSH MPOUCXOAUT
Haj nec4aHowm M CKanMCToN NOBEPXHOCTSIM, a8 HAMMEHbLLEee — Hag MOPEM.

Puc.2.1. PacnpocmpaHeHue paduoeosiH

BcTpeyast Ha cBOeM NyTW pasfnuyHbie NPenATcTBus (ropbl, neca), NOBepPXHOCTHbIE PadMoBOSHLI ornbaroT
ux. Takoe siBNeHne HasbiBaeTca ugpakyued. Mpu andpakuum pagmoBOoSHbl OTPaXarTCs OT NPEensATCTBUS 1
Y4acTUYHO MorfowlanTca. B aHeBHble 4acbl, 0COGEHHO B NETHEEe BPeMmsi, CIoM BO3dyXa, PacrofiOXeHHbIe
HEeMocpeACcTBEHHO  Had  3eMnel, Mof  BO3AEWCTBME  COSTHEYHOTO  M3MYYeHUsl,  MOHM3MPYIOTCA.
oHM3MpOBaHHbIE CNOM Takxke NOrnoLwakoT YacTb 3MEKTPOMarHUTHbIX BOSTH. OCOBEeHHO CUMbHO NOTSIoLalTCs
ANWHHBIE BOSHBI.

C yBenuueHMeMm BbICOTbl Ha MOBEPXHOCTbO 3eMnu  MAOTHOCTb  aTtMocdepbl  YMeHbLUaeTcs.
NHTEHCMBHOCTb KOPMYCKYMSPHOrO M3MyYyeHus cofHua, crnabo MnoryowaeMoro paspsikeHHoW aTtmocdgepon,
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YyBENUYNBAET KOIMYECTBO MOHU3MPOBAHHLIX Monekyn. BepxHsa yacTte atmocdepsl, unu, nHadve, noHocdepa,
COCTOUT M3 HECKOSNbKUX CII0EeB C PasnUYHbIMU OUINEKTPUYECKUMWN NOCTOAHHLIMU. [1ns KOPOTKOBOSIHOBOW
paanocBs3M HaMbonbLUWIA MHTEPEC NpeacTaBnseT obrnacTe MOHOCdEpPSI, HaxoaswWascsa Ha BeicoTax oT 50 go
400 kM. OpHako 06racTb MOHU3MPOBAHHOIO rasa pacnpocTpaHseTcs MHoro Bbile, Ao 1000 km 1 aanee.
lMpocmpaHcmeeHHbIe KOPOMmMKUe 80JIHbI, NPOHUKasi B Crov noHocdepsbl N JOCTUTHYB OnpeferieHHOW BbICOThI,
NPenomMnsAlTCa B HAX U, OTPasnBLLMCL OT OAHOrO M3 CroeB, BHOBb HanpaBnsoTcs K 3emne. OTpasmBLINCE OT
3eMnu1, OHU BHOBb BO3BpaLLalTCHa B MOHOCMEpy 1 Tak Aanee.

Mpu npueme KOPOTKMX BOMH HabnwaalwTCa nepuoanyeckme 3aTyxaHus CUMbl CUrHamna, Tak Ha3blBaeMmble
geduHau. OHM MOryT ObITb pasnuyHbl MO CBOEW NEPUOAUNYHOCTU U cune. NpoaormKUTENbHOCTb 3aMUpaHuns
curHana moxeT konebatbcs OT HECKONbKUX [0Men CeKyHO OO0 HECKONbKUX MUHYT. ABMeHus 3amMupaHusi
(dbeanHrn) NPOMCXoAAT OTTOrO, YTO B TOUKY NpUemMa NpuxoAnT OAHOBPEMEHHO HECKOMNBKO 3NEKTPOMarHUTHbIX
nyyen pabGoTatollen CTaHUMKW, OTPaXEHHbIX OT pa3HbIX TOYEK WOHOCHEPbI W NPOLIEeAnNX pasHoe
pacctosiHne. HanpsXeHHOCTb 3NeKTPOMarHUTHOro Nons B JaHHOW TOYKE MOXET Npu 3TOM UMETb pasnnyHble
dasbl U, CKrnagbiBasiCb, UNWN yBENUYUMBAETCS UM YMEHbLUAeTCcs OO HYns.

Tak kak KOpOTKMe BOSHbI PacnpoCTPaHAKTCA Nof YrioM K 3eMHOW NOBEPXHOCTU, TO B TOYKe, rae curHan
nonan Ha 3eMnio, CTaHuMs NPOCNyLUMBAETCA YETKO U FPOMKO. Y4YacTKM 3eMHOM MOBEpPXHOCTW, rae curHan
[aHHOW pagmnocTaHuMu, OTPaXKEHHbLIM OT MOHU3MPOBAHHOMO COs, He MPOCNYLWMBAETCA U Kyaa He OOXOAuUT
NOBEPXHOCTHasA BOJSIHA, Ha3blBAETCH 30HOU MOoYaHusi («MepTBas 30Ha»).

Yem Kopo4e BOrHa, TeM npsiMee yron nonagaHusa ee B MoHocdepy. bornee KopoTkme BOSMHbI, Ha3biBaeMble
yneTpakopoTkumun (YKB), pacnpocTpaHsloTCs 4aCcTMYHO BAOMNb 3€MHOW MOBEPXHOCTWU, a OCHOBHOW CBOEMN
Maccoln yxoasiT B KOCMOC. 3a pefKkuM MUCKIYEeHWEM, NOHU3MPOBAHHLIN CMON He ABNSAEeTCA NpensaTCTBUMEM
ana YKB curHanos, n oHM cBoGogHO yepes Hero npoxoas. B ceBoem GonbliMHCTBE AanbHue cBasn Ha YKB
NpoOXoAddAT 3a CYeT OTpPaXeHUA OT METEOpPHbIX MOTOKOB WMNW NPW UCMOMb30BaHUU pPacCesHUs 3Heprum ot
HeoHOpOAHOCTEN Tponocdepsl.

2.2. XAPAKTEPUCTUKA JTIOBUTEITIbCKUX KB ANATTA3OHOB

Ona nobutenbckon paavMocBa3n paguonobutensm BbigeneHol 9 KopoTkoBonHoBbIX (KB) Amana3oHoB.
OcHoBHbIMK U3 HUX siBNsoTCA 160, 80, 40, 20, 15 n 10-MeTpoBkIN Anana3oHbl (NogpobHO o pacnpeaeneHun
paguoyacTtoT cM. B pasene 3.3 rnasbl Il1).

160-meTpoBbIN Ananas3oH (1,81 - 2,0 MI'y) ABNseTCA TUNUYHBIM HOYHBLIM AMana3oHOM W MPOXOoXAeHue
Ha HEM BO MHOrOM CXOAHO C NPOXOXOEeHWeM Ha cpefHEeBONHOBOM BeljaTenbHOM AuanasoHe. B gHeBHoe
BPEMS €ro MOXXHO MCMOSb30BaTh TOMbKO ANA MECTHbIX paanocBasden aansHocTbio Ao 50 kM. B HovHoe Bpems
0anbHOCTb CBSA3M CUIBbHO 3aBUCUT OT BPEMEHW roga M YPOBHSA CONHEYHOW aKTMBHOCTW. Hawmbonee
OraronpusTHbl AN JanbHUX CBSI3E 3UMHME HOYM B NEpUon MUHMMYMa COJTHEYHOM aKTMBHOCTM, Korga
yBEPEHHAs CBSA3b MOXET MPOBOAMTBLCA Ha HECKOMNbKO ThicaYy kurnomeTpoB. Ocobo AanbHue cBasw (Gonee
10000 km) 06bIMHO BO3MOXHbI NMULLb B Nepuoabl Bocxoaa u 3axofa ConHua, npuyeM, ecnm OHW coBnagarT
no BpemeHu y oboux KoppecnoHAeHTOB. [aHHbIN AMana3oH CUIbHO NoABEPXKEH aTMOCKepHbIM Momexam,
0cobeHHO B NeTHee BpeMs roaa.

80-meTpoBbIN AnMana3oH (3,5 — 3,8 MI'W) npurogeH Ana AanbHEn CBA3W B HOYHble Yackl. B gHeBHOe
BpeMs AanbHOCTb CBA3M He npesbiwaeT 150-300 kM. [JanbHasa cBs3b B HOYHOE BpeMs Takke 6onee TpyaHa,
YyeM Ha Opyrux AvanasoHax, u3-3a Maroro YpOBHS CUrHanoB JaribHMX CTaHUWMIW, a Takke U3-3a CUMbHbIX
nomex oT BnMxHUX paguvocTaHumn. B neTHee Bpems Ha 3TOM AuanasoHe MeLlalT NoMexu OT CTaTUYeCKUX
paspsgoB B aTMocdepe. Jlydwee Bpemsa ans Hanbonee AanbHUX CBA3en — pacCBETHbIE Yackl U BpeMs cpasy
Xe nocne 3axoga ConHua. JanbHee NpoxoxaeHue Ha 3TOM AuanasoHe ynydllaeTcs B 3UMHee BpeMs U B
nepvoabl MMHUMYMa COSTHEYHOW aKTUBHOCTW.

40-meTpoBbIN auana3oH (7,0 — 7,2 MIu). XapakTepucTuku 3TOro AmanasoHa BO MHOMOM CXOXWU C
xapaktepuctukamy 80-mMeTpoBOro AuanasoHa C Tem OTNn4YMeM, YTO MNpoBefeHWe AarnbHUX pagnocBsi3en
MeHee TpyaHo. B gHeBHOE Bpems 34eCb CribllHbI CTaHUmMn 6nunanexaimx panoHoB (netom — o 500-800 km,
3umon — go 1000-1500 km), MepTBas 30Ha MpW 3TOM OTCYTCTBYET UMW COCTaBMSAET HECKOSbKO [EeCHATKOB
KMMOMEeTPOB. B HOUHbIE Yackl BO3MOXHA CBsi3b Ha NOObIE PACCTOSIHUSA, 3a UCKMOYEHUEM NpeaernioB MepTBOW
30Hbl, KOTOpas yBENUYMBAETCHA OO HECKOMNbKMX COT KMNOMETPOB. Yacbl CMEeHbl TEMHOrO nepuofa CyToK Ha
CBeTNbIN 1 HAaobopoT, Hambonee yao6HbI ANA OanNbHUX CBA3en. ATMOCHEPHbIE MOMEXN MEHEE BbIPAXEHbI,
yem Ha 80-MeTpoBOM AuanasoHe.

20-meTpoBbIN AuanasoH (14,0 — 14,35 MI'y) cuntaloT Hambornee NONynspHbBIM AN CBA3EN Ha cpeaHue U
JanbHue paccTosHus. B neproabl MakCMMyMOB COfTHEYHOW aKTUBHOCTW HA HEM MOXHO NMPOBOAUTL CBA3WN CO
BCEMM TOYKaMM 3EMHOro Lapa npakTU4eCcKkn KpyrnocytodHo. B ocTanbHoe Bpemsi BO3MOXHOCTb
YCTaHOBIEHUA [arnbHUX CBSA3EW C TeM UMM WHbIM PanoHOM 3aBUCUT OT BPEMEHM CYTOK M COCTOSIHWS
noHocgepbl.
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JleToM NpOAOMXUTENBbHOCTL MPOXOXAEHUA Ha STOM [uanasoHe KPYrnocyToyHas, 3a MWCKIYEeHUEM
oTAerbHbIX AHern. Hovbio BO3MOXHbI TONBLKO AarbHWe paauMocBA3n, Tak Kak MepTeas 30Ha pgocturaet 1,5-2
TbiC. KM. B AHEeBHOe Bpems pa3mep MepTBOM 30Hbl yMeHbluaeTcs Ao 500-1000 kM. lMpu atom yxyawatoTes
yCrnoBus Ans JarnbHUX CBA3EN, XOTH Ha HEKOTOPbIX Tpaccax NPOXoXAeHWe OCTaeTcs JOCTaTOYHO XOPOLLUUM.
3MMON B roabl MUHWManbHOrO M CPeAHEero YpOBHEW CONMHEYHOW aKTMBHOCTWM AMana3oH «3aKpbiBaeTcs»
CMyCTS HECKONbKO YacoB [MOCMe HacTynneHnss TEeMHOTbl U «OTKpbiBaeTCs» BHOBbL MoOcCne paccBeTa.
ATMOChEpPHBIE MOMEXN 30ECh NPOSBMSIOTCS NULLIL NPU 6M30CTH rPo3bl K MECTY NMpMEMA CUrHAIIOB.

15-meTpoBbIN Auana3oH (21,0 — 21,45 MIlu) xapaktepu3yeTcsi 6OMbLION 3aBUCMMOCTBIO YCIOBUIA OT
COIHEYHOW aKTMBHOCTU. B nepuogbl MakcMMyma COMHEYHOW aKTMBHOCTU [Mana3oH «OTKPbIT» OOnbLUyiO
YacTb CYTOK, B mepuobl MUHYMYMa CBA3b BO3MOXHA MNiLb B CBETIIOE BPeMS CYTOK, HO HE BO BCSAKUWA AeHb.

OcobeHHOCTbIO 3TOro AuanasoHa SBMASETCS TO, YTO BO BpeMs AarnbHero npoxoXAeHUs BO3MOXHO
YCTaHOBMEHUE YBEPEeHHbIX paguocBA3er NpyY MUHUMAanNbHOW MOLLHOCTW nepedaTtyuka, paBHOW eduHuuam
BaTT.

B oHU «cpenHero» npoxoxaeHust Hambornee yCcTOMYMBbIE CBA3M OCYLLECTBMSOTCA BAOMb MepuavaHa u3
CEBEPHOro NonyLlapus B XXHOE U Ha0bOPOT; B CBETOE BPEMS CYTOK — Ha paccTtosHue o 5000-6000 km.

10-meTpoBbLIN Auana3oH (28,0 - 29,7 MIu) Hanbonee HecTtabunbHbii M3 Bcex KB amanasoHoB. OH
npuroaeH Ans ganbHen CBsA3W B [HeBHble Yackl. B nepuoabl makcumyma CONHEYHOW akTMBHOCTWU AarnbHAS
CBSI3b MOXET OCYLLEeCTBNATLCS U B TEeMHOe Bpemsi CyTok. B ocrtanbHoe BpeMsi guanas3oH o6bl4YHO
«OTKpbIBAETCSA» Ha HECKOMbKO AHEN Unn Hefenb Npu CMeHe Ce30HOB, T.e. BECHOW U OCeHbio. MepTBas 30Ha
pocturaet 2000-2500 km. BrnwkHue cBA3M (OO0 HECKOSbKMX LECATKOB KUIIOMETPOB) Ha 3TOM AuanasoHe
OCYLLIECTBIAIOTCA NOCPEACTBOM 3€MHOMN BOSHbI.

2.3. KOPOTKOBOJIHOBASI AIMAPATYPA U TEXHUHECKUE
TPEBOBAHUA K HEN

[nsa npoBeneHus pagmnocBsiden paguonobUTeNo-KOPOTKOBOMHOBUKY HeobxoauMma paauocTaHuums. OHa
COCTOUT M3 TpexX OCHOBHbIX KOMMOHEHTOB: NPWEMHMWKa, nepefaTynMka U aHTeHHbl. Korpa-to nobas
paavocTaHumMsa BKNtoyana B cebs nepeaaTymk M NpUeMHKK, Kak ABa He3aBUCUMbIX Apyr OT Apyra YCTponcTBea.
B HacTosiee BpeMsi 60nbLUMHCTBO paavoniobutenen nonb3yeTcs TpaHcmBepamu (MpuemonepegaTimkamm),
B KOTOPbIX OAHW M Te Xe Yy3nbl UCMOMb3yTCA W NpW npueme, u npu nepegade (CnNoBo TpaHcuBep
obpasoBaHoO U3 AByx aHrnunckmux cnoB — TRANSMITTER + RECEVER). TpaHcuep yoo6eH Tem, 4To npu
€ro Ucnonb3oBaHMN OTNagaeT HeobXOAMMOCTb HAaCTPOWMKM NepedaTymka Ha 4acToTy KOppPEeCcrnoHAeHTa, T.K. B
HeM y4acToTa MpueMHuKa K 4YacToTa nepefatyMka aBTOMaTUM4eCKu COBMafaloT. ITO HaMHOro ynpoiiaet
paboTy Ha paauMoCTaHUMM M MOBbILLAET OMNEepaTMBHOCTb MpPU NPOBeAeHUMM paauocBsasen. Hapsigy ¢ atum,
TpaHCcMBEpP BCe Xe UMeeT CyLLeCTBEHHbIN HE4OCTaTOK, KOTOPbIN COCTOUT B HEBO3MOXHOCTM MpocnyLinMBaTbh
KayecTBO COOCTBEHHOrO curHana B npoLlecce nepefayn, a B psge KOHCTPYKUMIA U cam curHan. A 3To nopow
Heobxooumo, ocobeHHO npu [opaboTke, HanaxvBaHUM WNKM MOACTPOViKe nepefdartyvka. [loaTomy, Kak
[OOMONHEeHUe K TpaHCUBEpPY, HYXeH XOoTa Obl MPOCTeNLWniA, HE3aBUCUMbIA NPUEMHUK ONS KOHTPOMs KadyecTsa
curHana. OH JomkeH ObiTb XOPOLLO 3a3KpaHMPOBaH, MMETb aBTOHOMHOE MUTaHWE M aTTEeHATOp Ha BXoAe.

TpaHcuBep

Kabene PK

["onoeHsle TenedoHsl

TenerpadHeii KNy

Puc.2.2. 9nemenmsi nrobumenbckol paduocmaHyuu
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TpaHcuBepbl 06bIYHO BBINOMHAKTCHA Ha BCe nobutensckne KB gmManasoHbl U paccunThbiBaloTCS Ha paboTty
Kak TenedoHOM C oAHONONIoCcHON moaynsaunen (SSB), Tak u Tenerpacdom ¢ aMnnMTYAHOM MaHUMynaunen
(CW) (Mpu Hammuum KOMMblOTEpPa MOXHO paboTtaTe W ApyrMMu  Bugamu paguocssasu). Hepepako
KOPOTKOBOJTHOBUKM, OCOBEHHO HauMHaKLMe, UCTMOMNb3YT TPAaHCUMBEPDI, NpeaHas3HayeHHble Ansg paboTbl Ha
OOHOM-ABYX NOBUTENBbCKUX AManasoHax, a TakkKe KakMM-TO OAHVMM BWAOM WU3MNYYEHWsl, YTO Ha MHOro
yrpoLLaeT KOHCTPYKUMIO.

Puc.2.3. KomHama (shack) paduosiro6umerisi-kopomKo8osIHO8UKa

Ons Toro 4toObl HayMHalLWME KOPOTKOBOIIHOBUKM MMENU npeacTaBrieHne o paboTe TpaHCUBEpOB,
paccMoTpuM B KayecTBe mnpumepa TpaHcuBep, paboTarolmin B pexrme o4HOMONOoCHON mogynauum (SSB),
CTPYKTYpHasi CXxeMa KOTOporo npuBegeHa Ha puc. 2.4. Ha gaHHOM pucyHKe BEpXHU psg — Kackagbl
nepenartynka, cpeaHun (reHepatopbl U hUnbTPbl) — 06LLME Kackadbl, HUXKHUA — Kackaabl MPUEMHUKE.

AmnT. N Mk
C BamancHbrit
MECHUTEITh
| YM ] [] nepemarmuka || — V4 (& MOAYITOP .
\4 A \4 4 A \4 A
DunbTp
|| wactotel | 3r | { ®0OC || or
CUrHajia
A\ 4 A A\ 4 \ 4 A A\ 4 Y
I'p
Cmecurenb- A
L] || || Cwmecurens ] L] HBIH l» H
M MIPUEMHHUKA Y4 JIETEKTOp q

Puc. 2.4. CmpykmypHasi cxema SSB-mpaHcuesepa
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Mpwn npyveme curHan oT aHTeHHbl Yepe3 aHTEeHHbI KOMMYTaTop (BbICOKOYACTOTHOE pere) nocTynaeT Ha
BX0og ycunutensa paguoyactoTbl (YPY), KOTOpbIN Takke HasbiBalOT yecunuTtenem Bbicokon YyactoTel (YBY). Ha
Bxoge YPY ctouT npecenektop (Ha cxemMe OTAENbHO He BbldeneH), KOTOTOpbIA obGecrneunBaeT
Heobxogumoe ocnabneHne nNobOYHLIX KaHanoB MpuemMa. YCUNeHHbii B YPY curHam BbICOKOW 4acTOTbl,
npongsa vyepes unNbTp YacToTbl CUrHana, NOCTynaeT Ha CMecuUTeNb NPUEMHUKa, Ha KOTOPbIA OAHOBPEMEHHO
nopgaeTcsa HanpsbkeHue (konebaHwsi) onpedeneHHOM YacToTbl OT obuwero Ans nNpuvemMHWKa W nepepartyvka
3ajatoulero (BblcokodacTtoTHoro) reHepatopa (3I), oH ke reHepaTop nnasHoro gwanasoHa ([M10). B cwme-
cuTene npuYHUMaeMbll CUrHanm, B pesyrnbTaTe CMeLUMBaHWs ero C HanpsbkeHvem 3/, nepeHocuTcs Ha
npomexyToyHyto yactoty (MY). C Bbixoga cmecuTens curHan MPOMEXYTOYHOW 4acToTbl Yepe3 PunbTp
ocHoBHOW cenekuun (®OC), obecneynBaloWMn BbICOKYD M3OMpaTenbHOCTb, MOCTyNaeT Ha ycunuTenb
npomexyTouyHor 4actoTbl (YY), rae npoucxoout OCHOBHOE YCUIEHWE BbICOKOYACTOTHBLIX CUIHamnoB.
YcunenHbii B Y14 curHan noctynaeT Ha CMECUTENbHbIA AETEKTOP, KyAa NofdaHo HanpshkeHue (konebaHus)
oT obLero ond nNpuMemMHWKa U nepepatyuka onopHoro reHepatopa (O). B cmecutenbHOM AeTekTope, B
pesynbTate cMmelmBaHusa curHana 14 ¢ HanpsbkeHvem O, npoucxogut npeobpas3oBaHue curHana 14 B
HU3ko4acToTHbIN curHan (HY). CurHan HY noctynaeTt Ha ycunutenb HU3KOM (3ByKoBon) YacToThbl (YHY), rae
yCUNMBaeTCs U BOCMPOM3BOAMTCHA B KayecTBe 3Byka C nomoLbio rpomkorooputens (I'p) wunu ronoBHbIX
TenegoHoB.

[Mpn nepepade curHan HU3KOW YacTOTbl, CO34aHHbIA MUKpodoHoMm (Mk), nocTynaet B MUKPOGOHHbIV
yeunutens (mogynstop, M), rae ycunmeaeTcsa u nogaetca Ha 6anaHcHblin mogynaTtop (BM), koTopbi npea-
cTaBnser  cobon GanaHcHbI cMmecuTenb. Tyga Xe OOHOBPEMEHHO noJaeTcs HanpsbkeHue
cooTBeTCcTBYlOWEN yYacToTel oT Of. B BM npoucxoauT OCHOBHOE MOAaBfeHue Hecyllen 4acToTbl U
nepeHoc curHana Ha MnpPOMEXYTOYHY YacToTy; curHan HY npeobpasoBbiBaetcs B curHan [14. C Bbixoaa
EM pByxnonocHbln curHan ¢ nogasneHHon Hecywen (DSB-curHan) noctynaet Ha Y14, roe ycunusaeTcs m
noctynaetr Ha @®OC. ®OC BblgenseT U MponyckaeT TONMbKO OAHY OOKOBYH MOMOCY WM OKOHYaTENbHO
nogaensieT Hecywy. CHoOpMUPOBaHHbLIA OOHOMOMOCHbLIM curHan (SSB-cueHas) nocrie @OC nopgaeTcs Ha
cMmecuTenb nepegartymka, Kyga OAHOBPEMEHHO MoAaHo HampskeHue oT 3. [NocTynuBLUMI OAHOMONOCHbLIN
CuUrHan B cCMecuTene nepefaTyuka MepeHocuTcss Ha pabouyyro 4YacToTy CurHana, KOTOpyr npuvHMMan
NPUeMHMK (4acToTbl OMOPHOMO W 3ajaloLlero reHepaTopoB Npu nepexoge Ha nepegadvy MU Ha npueMm He
U3MEHSAITCS).

Mpongsa 4epes punNbTp YacToTbl CUMrHana, OOHOMOJSIOCHbBIA CUrHaN MocTynaeT Ha fMHEWHbIA yCunutenb
mMowHocTn (YM), rge ycunuBaeTca M Yepes3 aHTEeHHbI KoMMyTaTop (BbICOKOYACTOTHOE perne) nopjaeTcs B
aHTEHHY.

Puc.2.5. JleceHOapHbIlU mpaHcueep UW3DI

B nocnegHue rogpl Bce Gornbluee KONMMYeCTBO KOPOTKOBOMHOBUKOB TArOTEET K MMMNOPTHLIM TPaHCMBeEpam
NPOMBILLIIEHHOr0  U3roToBMeHMs (poccuickasi MPOMBILWNEHHOCTb, K COXarneHu, WX He BblMycKaerT).
Hanbonee pacnpocTpaHeHHbIMM MapkamMu UWMMOPTHbIX TpaHcuBepoB gaBnsoTcs YAESU, ICOM u
KENWOOD. Ho pgaHHas KOpOTKOBOMHOBas annapatypa Ha CerogH{aWHWA [eHb BCe elle ocTaeTcs
[JOPOroCTOSILLEN, U HE KaXAbIN XernalLwmn MoxeT cebe no3BonuTb ee npuobpectu. [NoaToMy 3HaunTenbHas
YacTb POCCUMMCKUX KOPOTKOBOSIHOBUKOB (Kak WM APYrux cTpaH MOCTCOBETCKOro NpOCTPaHCTBa) MpoAosKaloT
ucrnonb3oBaTb caMofenbHble TpaHcusepbl. Hanbonbluen nonynsapHOCTbIO MOMb3YTCA CaMOAerbHble
MHOroguanasoHHble TpaHcuBepbl KOHCTpykumin B. Kygpsasuesa (UW3DI), A. Jlanoska (UA1FA) n B.
OpospoBa (RA3AO). A TpaHcuBep UW3DI (puc.2.5) ctan ¢akTuyeckn rnereHgapHOW KOHCTPYKUMEN Ha
TeppuUTOpUM BCEro NMOCTCOBETCKOrO NpoCTpaHcTBa. Ecnu gaHHbIN TpaHcuBep A0BPOTHO caenaH U HacTPOEH,
TO MOXeT AaTb (Popy HEKOTOPLIM MNPOMbILLFIEHHBIM 0Bpas3Lam.
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3pecb cnegyeT OTMETUTb, YTO TpaHCUBEP CROXHbIA annapat, cobpaTtb W, rmaBHOE, HAaCTPOUTb KOTOPbLIN
HaunHawoLweMy paguontobutento He nog cuny. B ¢BA3nM ¢ 3TUM, MHOTME U3 HUX UNKM NpuobpeTatoT roToBble
TpaHCcMBEpPbl, UNW U3roTaBNMBalOT TOMbKO NepefaTtyukn. B nocnegHem criyyae Ang npuema CurHanos
KOppecnoHAeHTa UCNONb3YTCA KOPOTKOBOSIHOBbLIE NPUEMHWUKU MPOMbILLIEHHOrO U3roTOBMEHUS, NnpeaHa3Ha-
YeHHble AnA npodeccMoHanbHOW pPagnocBA3M U MMelowme nbutensckme guanasoHbl. OTO pauo-
npuemHukun Tnuna P-250 pasnuyHbix mogndukaumn, «BonHa», P-309, P-311, P-326, P-399, YC-9 u gpyrue.
PasnuuyHble cxembl UX YCOBEPLUEHCTBOBAHMS W UCMOMb30BaHUS Ans  MoOUTenbCKOM  paguocBsasn
HeoOHOKpaTHO NyGnMKoBanuch B XypHanax «Paaumo», «Paguontobutens», «Pagmomup. KB 1 YKB» (go 2001
roga: «Pagnontobutens. KB 1 YKB»), B usganusix MPB (MaccoBasi pagnobubnuorteka) u T.n.

OuyeHb yaayHbIM BapyMaHTOM Afsi HAUMHAKLLNX KOPOTKOBOJTHOBUKOM MOXET ObITb TpaHcuBep «Opyxba-M»
(pnc.2.6), Bbinyckaembln XapbKOBCKMM NPOM3BOACTBEHHbLIM NpeanpuaTnem «KoHTyp» (r. XapbKoB, YKkpanHa).
[aHHbIn TpaHcuBep nNpeaHasHavyeH Ans nposefeHnsa paguocssasern TenedoHoM (SSB) n tenerpadgom (CW)
Ha Bcex nbutenscknx KB gnanasoHax. BeixogHas MOLHOCTb NepegaroLlen YacTu TpaHcMBepa cocTaBnsaeT
10 BatT (BT), 4TO COOTBETCTBYET TPeOOBaAHNSIM MO AOMYCTUMOW MOLLHOCTM AN POCCUNCKUX MHOOUTENBCKNX
paguocTaHumi 3-n kateropun. HemanoBaxHbIM (DakTOPOM SIBNSETCA M NpUeMnumas LeHoBasd KaTeropus
TpaHcueepa. Mo coctosiHMio Ha koHel, 2010 roga ero ueHa pasHa aksmBaneHTy 350 USD.

TpaHcuBep «[pyxba-M» He yTpaTuT CBOEN NPakTUYHOCTU U B Cryyae MoBbIEHUA paguontobuTensckomn
kaTeropun. Kak yxe 6bIno cka3aHO Bbille, OH MMeeT Bce NobuTensckue auanasoHsl, Bknoyad WARC. A
npunobpeTa ycunutens MowwHoOCcTH «YM-200», Bbl OyaeTe nmeTb BbIXOOHYH MOLLHOCTbL TpaHcuBepa B 200
BarT!

Ona niobutenein NOTBOPUTb CBOMMU pykamn MOXeT ObiTb npeanoxeH koHcTpyktop KB TpaHcuBepa
«Opyxb6a-M». B Poccum KOHCTPYKTOp AaHHOro TpaHcueepa peanusyetca Cepreem TenexHukoBbiM (RV3YF,
r. bpsiHck). Heobxoaumyto nHpopmaumio MOXHO NOCMOTPETh Ha ero cante B cetu MiHTepHeT (www.rv3yf.ru).
[OTOBbIV TPAHCMBEP U YCUIUTENb MOLLHOCTM MOXHO NPYOBPECTM TOMBKO B YKpauHe.

Puc.2.6. TpaHcueep «pyx6a-M» u ycunumesb mowHocmu «YM-200»

Tak kak B NOOUTENbLCKOM paguocBA3M MOTYT UCMONb30BaTbCA TPaHCUMBEPbLI HE TONbKO MPOMbILLNIEHHOrO
U3roTOBIIEHNS, HO W KyCTapHOro (camopgenbHble), TO HauyMHalLWMM KOPOTKOBOSIHOBMKAM HaAMEXWUT 3HaTb
cnegywouwee. lNepegaTumkn nNOOUTENBCKMX pagmnocTaHuMn (Nepepatroline TpakTbl TPaHCMBEPOB) OOSTKHbI
oTBeYaTb OnpederieHHbIM TpeboBaHUSAM MO CTabWNbHOCTU 4acTOThbl, YCTAHOBIEHHBbIM HaLMOHaNbHbLIMU
PernameHtamn ntobutensckon paguoceasun, lMpasunamm n VHCTPYKUMSIMU, KOTOpbIE B pasHbIX CTpaHax
MOryT He3HauuTenbHO oTnnyaTbes. Tak, B Poccun, cornacHo Pewenuto NKPY o1 15 uiona 2010 roga Ne 10-
07-01 «O BblaeneHnn NoOMoC pagnuo4acToT AN PaguoneKTPOHHbLIX CPeACTB NMOBUTENBLCKON U NOBUTENBLCKON
CMYTHUKOBOW CryX0», JONYCTUMbIE OTKIIOHEHWNSI YAaCTOThl NepeAaTYMKOB NIOUTENBCKMX CTAHLUMIA HEe OOIMKHbI
npeBbIWaTh CneayrLmnx 3Ha4YeHNin:

- B AnanasoHax go 3,8 Mlu; 100x10'6, T.e. 100 Iy;
- B Aana3soHax oT 3,8 MI'y go 470 MIy; 20x10°, T.e. 20 Iy;
- B AnanasoHax ot 470 MI'y go 2450 Ml u: 200x10°°, T.e. 200 u;

18



- B AManasoHax Bbiwe 2450 Mlu; 300x10'6, T.€. 300 L.

B bBenapycu TpeboBaHus K CTabMnbHOCTM YacTOTbl MpefaTyMkoB MOOUTENLCKUX pagmoCTaHLuN,
pabotarowux B KB guanasoHax, 6onee xecTkue, a pabotatowmx B YKB ananasoHax, meHee xectkue. Tak,
PernameHT nobutensckon u nobUTenbCKOW CMyTHUKOBOW Chyx0 paguocssasm Pecny6nuku Bbenapych
onpepenseT, 4To abCoMTHBIN yX04 YacTOThbl AOMXKEH COCTaBNATb:

- B AnanasoHax 1,8-28 MI'y: He 6onee 50 Iy 3a 15 muHyT nnn 200 My B Yac;
- B guanasoHax 144 My n 430 Mru: He 6onee 300 My 3a 15 MuHyT mnm 1,2 'y, B yac;
- B AnanasoHax Bblwle 1 ['Tu: He 6onee 0,01 %.

B YkpavHe n KasaxctaHe TpeboBaHus kK 4ONYCTUMbIM OTKITOHEHUSIM YacTOThbl NepeaaTynkoB, paboTarLmx
kak B KB, Tak 1 B YKB gnnasoHax, MeHee XeCTkue U COCTaBnsoT:
- B AnanasoHax go 30 MI'y: He 6onee 300 Iy,

- B anana3soHax ot 30 MIu go 1300 MIy; He 6onee 1 kIu.

Ona nepepaTtunkoB NOOBUTENbCKUX pPagvoCTaHUM  CTabunbHOCTb 4acToTbl onpedensieTcd  Kak
abConIOTHLIV YXO YacTOThl B TeYeHUe 15 MUHYT C MOMEHTa BXOXAEHUS B CBSI3b.

Kpome aToro, cnenyetr mmeTb BBUAY, UYTO CPEOHSAS MOLLHOCTb MOGOYHBIX W3NyYEeHW, CO3[AaBaeMbIX
nepegartynkamu nNioGUTENbCKUX pPaguoOCTaHUMI, OOIMKHA ObITb HWXE MOLLHOCTU OCHOBHOMO WM3My4YeHus Ha
COOTBETCTBYIOLLEE 3HayeHWe, BeNMYMHa KOTOPOro B pasHbIX CTpaHax TakkKe MOXeT oTnuyatbcs. Tak, B
Poccuun, cpeHsAst MOXHOCTb NOBOYHBIX U3NYyYEHWUIA JOMKHA ObITh HUXKE MOLLHOCTU OCHOBHOIO M3Iy4YeHUs Ha
cneayoLLyio BENUYUHY:

- B guanasoHax o 30 Mlu: Ha 43+10 log (P) nnn Ha 50 ab, B 3aBUCMMOCTU OT TOrO, Kakon ypoBeHb
COOTBETCTBYET MeHee XeCcTkuM TpeboBaHuaM, rae P — nMkoBas MOLLHOCTb ornbatoLuen;
- B AnanasoHax Bbiwe 30 Mlu: Ha 43+10 log (P) wnu Ha 70 gb, B 3aBMCMMOCTWU OT TOro, KakoW YpOBEHb
COOTBETCTBYET MeEHee XeCTkuM TpeboBaHusaM, rae P — nMkoBasi MOLLHOCTb ornbatoLuen.

B pgpyrux cTpaHax TpeboBaHMs nNo cCpedHerd MOLUHOCTM MOBOYHBLIX M3NYyYEeHUR, CO3AaBaEMbIX
nepefarynkamu nOOUTENbCKUX CTaHUMKN, MeHee >xecTkume. Hanpumep, B Benapycu cpefHsis MOLLHOCTb
NMOOOYHbIX U3NYYEHUN, CO3AaBaeMbIX NepeaaTymkaMmm noduTenbCKUX paguocTaHumii, JOMKHA ObITh:

- B gmanasoHax o 30 My (Hes3aBMCUMO OT MOLLHOCTK nepedatyunka): Ha 40 b HWXe MOLLHOCTN OCHOBHOIO
n3ny4yeHusi, Ho He 6onee 50 MBT;

- B gMnasoHax ot 30 MMy go 1300 Ml'y: He meHee Yyem Ha 40 Ab HWXe MOLLHOCTM OCHOBHOMO U3MNy4YeHusl, HO
He Oonee 25 MKBT, npy BbIXOQHOW MOLLHOCTM nepefatymka meHee 25 BT, a npu BbIXOAHOW MOLLHOCTU
nepenartynka 6onee 25 BT — He MeHee 4yeM Ha 60 ob Hke MOLLHOCTY OCHOBHOIO U3My4YeHus!.

B YkpanHe cpegHsin MOLLHOCTb MOBGOYHBLIX M3NyYeHURn, co3daBaeMbiX NepefaTynkamu nBUTENbLCKUX
paavocTaHumMi, JormkHa bbiTb:

- B gmanasoHax o 30 My (HesaBMCUMO OT MOLLHOCTMK Nnepefatyuka): Ha 40 b HWXe MOLLHOCTN OCHOBHOIO
usnyyeHus, unu He 6onee 50 MBT;

- B gnanasoHax ot 30 MIy go 235 MIMy: npu MoLHOCTK nepegatymka o 25 BT Ha 40 gb HMke MOLWHOCTM
OCHOBHOIO u3ny4yeHus, unu He Gonee 25 mMkBT, a npyn MoLllHOCTU NnepepaTtymka Gonblie 25 BT — Ha 60 gb,
unu He 6onee 1 mMBT;

- B gmManasoHax ot 235 MMy go 960 MIMy;: npm mowHocTn nepegatymka o 25 BT Ha 40 gb Huxe mowHoCTH
OCHOBHOI0O u3ny4yeHus, unu He Gonee 25 mMkBT, a npyn MoLllHOCTU NepepaTtymka Gonblie 25 BT — Ha 60 gb,
unu He 6onee 20 MBT;

- B AmanasoHax ot 960 MIy u Bbiwe: nNpy MoOWHOCTM nepegatynka go 10 BT Ha 40 gb Huxe OCHOBHOro
n3nydexus, unn He 6onee 100 MkBT, a npyn MowHOCTN nepenatynka Gonbwe 10 BT — Ha 50 ab, wnu He
6onee 100 mBrT.

B KasaxcrtaHe, cpegHsis MOLLHOCTb NODOOYHBIX U3MNYYEHUI, CO3AaBaeMblX nepegaTinkamMmu nobUTenbCKUx
paanocTaHLMIi, OOMKHa ObITh:

- B AnanasoHax Hwxke 30 MIu: Ha 400b HWXe MOLLHOCTM OCHOBHOIO M3ny4yeHusi, Ho He 6onee 50 MBT;
- B AnanasoHax 144-146 MI'y, 430-440 MI'y n 1260-1300 MI'y; He 6onee 25 mMkBT.
3aHnmaemMas norioca 4acToT y NiobutenbCkMx nepefaTynkoB He JOoMKHa npesblwaTs npu paboTe:
- Tenerpacom ¢ amnnuTyaHon Mmanunynauuen (CW, nepegada koga Mopse) - 100 IMu;
- TenedOHOM C OAHOMNOMNOCHOW Moaynsaunen (SSB) — 2,7 kl'y, (B HekoTopblx cTpaHax 3 klu);
- TenecoHoM ¢ amnnuTyaHon moaynsumen (AM) — 6 kly;
- TernedoHoM ¢ yactoTHou Moaynsaumen (FM) — 6 kl'y B KB gmanasoHe u 24 kl'y — B YKB guanasoHe (B
HekoTopbIX cTpaHax 20 kI n gaxe MeHbLUE).

Hapgo nmeTb BBMAY, YTO Bblleyka3aHHble TpeboBaHMSA OTHOCATCA HE TOMNbKO K KyCTapHbIM (CaMoAenbHbIM)

TpaHcMBepaMm, HO U K TpaHCMBepaM NPOMbILLNIEHHOro (3aBOACKOr0) U3roTOBNEHMS.
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MHo2o0uana3oHHblIe mpaHcuseepbl YAESU

-1___—-.-.-T' e tre Py

@-

KB tpaHcusep FT- 2000 . KB TpaHcuBep FT-DX9000

KB TpaHcuBep FT-DX5000
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MHo2o0uana3oHHbIe mpaHcusepbi ICOM

KB TpaHcuBep IC-703 KB/YKB TpaHcuBep IC-706MKIIG KB/YKB TtpaHcusep IC-7000

YKB TpaHcuBep IC-910H

KB TpaHcusep IC-756PROIII KB TpaHcuBep IC-7800

MHo200uana3oHHbie mpaHcugepbl KENWOOD

KB TpaHcuBep TS-570D(G)
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[N HacTPOWKK, NMPOBEPKM U U3MEPEHWI paauonepedalollert annapatypbl Ha CTaHUuW LOSDKEH ObITb
3KBMBANEHT aHTEHHbl. KOHCTPYKUMS 3KBMBAneHTa [omkHa obecrneymBaTh BO3MOXHOCTb €ro NOAKMIOYEHUs K
aHTEHHOMY BbIxoAdy nepedaTyuka NOUTENbCKON CTaHUMKM U NpoBedeHWEe U3MEPEHUI BbICOKOYACTOTHOIO
HaMpPsXKEHNA Ha 3KBMBANeHTe BbIHOCHLIM BY-BonbTmeTpoM. CTaHuMsl, MCMOMb3YHoLLas OZHOMOMOCHYIO
MOAYNAUMIO, AOKHA GblTb OCHALLEHa ABYXTOHASIbHBIM 3BYKOBLIM F€HEPaTOPOM 060 KOHCTPYKUMK, B TOM
yucre BCTPOEHHLIM B NepedaTynk paguocTaHLmu.

KoHcTpykumst  paguocTaHuuMM [domkHa OblTb HagexHo 3asemrieHa, obecneuvBaTb ee GesonacHoe
o6CnyxnBaHme 1 UCKIloYaTh BO3MOXHOCTb MOPaXKEHUS OKPYXKaKOLLIMX 3NEKTPUYECKMM TOKOM.

2.3.1. MIPOCTbIE KOPOTKOBOJIHOBbIE TPUEMHUKA

B BBegeHWn Kk JaHHOW KHUre Bbl YXXe BUAENU YNOMUHaHWE O CaMblX HAaYMHAKLWMX KOPOTKOBOSHOBUKAX,
KOTOpbIX HasblBalOT paauonobutenammn-Habniogatensmu. Jlobon paguonobutens, npuweawnn B
KOPOTKOBOJTOHOBOE paguontodmTenscTBo, 06s13aTenbHO NPOXOAWT aTan paguontobutensi-Habniogartens. Mpu
3TOM OH MOXeT MMeTb HabnwpaTenbCkui MO3bIBHOW, @ MOXET ero u He umeTb. [1o caMoCTosiTENbHOro
BbIxo4a B 3dup nepuon paavoHabniofeHwi MoXeT ObiTb MPOOOIMKUTENBbHBLIM, @ MOXEeT OrpaHu4MTCs
HabnogeHnsmMn 3a paboTol BCEro nulib HECKONbKUX nbutenbckux paguoctaHumi. Bce 3aBucut oT
NMYHOCTHBIX CrnocobHocTen, obyvyaemMocTu un xenaHus. Ho kakumu Gbl BbICOKMMU He ObinvM 3TW 3MNEMEHThI
Hallen NMYHOCTU, MMHOBATbL 3Tan paavoniobutena-HabnogaTens NPOCTo HEBO3MOXHO. W yem BornbLue Bbl
OyneTte cnywaTtb adup, TeM BbICTpEE CMOXETE CaMOCTOSATENBHO MPOBOAUTL ABYCTOPOHHUE PaUOCBA3N.

Ona Toro, 4toGbl nNpoBOAWUTL paguoHabnigeHus, HeobxoaMMO UMeTb PaavoNpPUEMHUK, KOTOPbIN
Nno3BONseT BECTU Npuem nobutenbckmx pagnoctaHumin, pabotawwmx B KB agnanasoHax. [ng aToro MOXHO
ncnonb3oBaTb PagvonpUEeMHUKM MNPOMbILLNEHHOrO (3aBOACKOro) M3roTOBIEHUS, npefHasHadeHHble Ans
npodeccroHaneHoM CBA3N 1 UMEKoLLME MobuTenbckMe amanasoHsbl. [NepeyeHb Takux NpUEMHUKOB NpuUBeaeH
B pasgerne 2.3 gaHHOW rnaBbl.

PagvoHabniofeHnss MOXHO npoBoauTb M ¢ nomolbio KB TpaHcuBepa, Tak Kak NPUEMHUK SIBNSETCS
obsA3aTenbHON ero YacTbio. 34ech cnefyeTt ckasaTb, YTO He BCAKUIA HAYMHAKOLWMUA KOPOTKOBOMHOBUK MOXET
nossonuTb cebe npuobpectun, a ToYHee KynuTb, FOTOBLIN TpaHcusep. [prnobpeTeHne npomebineHHoro KB
NpUeMHMKa TOXe He Bcerga AocTynHo. OfHako Bcerga ecTb BO3MOXHOCTb cobpaTb HeobxoauMbli
npuemMHuK. Ona Tex, KTo nobuT NOTBOPUTL CBOMMU pykamu, 3TO BABOWHE MHTepecHo. Beab nposepeHue
HabngeHWd C UCMOMb30BaHMEM paauONpUEMHUKE, COOpaHHOM COOCTBEHHbIMM pyKamu, [AOCTaBnsieT
fornbluee yoOBOMNbLCTBME.

MpuemHukn ona pagvoHabnoaeHnn MoryT BbiTb cobpaHbl Ha NamMmnax, TPaH3UCToOpPax WU MHTEerpanbHbIX
mukpocxemax (MMC). Hambonee npocTeiMu Ana cOOpKM ABMSOTCA MPUEMHMKM NPSIMOro npeobpa3oBaHust
(direct conversion receiver, DCR). Kpome 3TOro, npuemHukn Moryt 6biTb cO6paHbl Ha OA4MH-ABa Auana3oHa,
YTO yNpoLLaeT KOHCTPYKUMIO. B kauecTBe npumepa MOXHO NPMBECTM NPUEMHUK NPSIMOro nNpeobpa3oBaHus Ha
ananasoH 80 meTpoB. Ero onucaHue umeetca B kHure B.T. MNonskoBa (RA3AAE) «Paguontobutensim o
TeXHUKe npamMoro npeobpasoBaHus». WHdopmaumMa no AaHHOMY MPUEMHMKY [OCTyMHa Takke B CeTu
MHTepHeT no apgpecy: http://cadzone.ru/content/view/553/25/. [Ona 20-meTpoBOro AuanasoHa MOXHO
NMoCMOTPEeTb MPUEMHUK NpsIMOro npeobpasoBaHunst «JoMUHO-20M» Arnekces XamugynnuHa us r. Yol
(http://www.qrz.ru/schemes/contribute/beginners/20mreceiver/) w©n reTepoavHHbIN  NpuemMHuKk  Bopuca
CtenaHoBa, RU3AX (http://www.cgham.ru/dcrx.htm). B cBa3n ¢ pasHon TepMuHOMOrnen, nNpUMeEHeHHON
30ecb, cnegyeTt YTOYHWUTb, YTO reTepoANHHBIA MPUEMHUK U MPUEMHUK NPSIMOro NnpeobpasoBaHUsA — 3TO OfHO
n Toxe. lNepBoHayanbHOe Ha3BaHWe «reTepOAVHHbIA MPUEMHUK» B MOCMNEeACTBMM OblNO 3aMeHeHO Ha
«MPUEMHMK MpsIMOro npeobpas3oBaHusa», nogyepkuBarollee akt npsmoro, 6e3 npeaBapuUTENbHOrO
nepeHoca Ha [14, npeobpa3oBaHMs pagMoyvacToThl B 3BYKOBYIO — WMEHHO npeobpas3oBaHusi, a He
OeTeKTMpoBaHNs. OTUM reTepoAMHHbIE MPUEMHWUKN paauKanbHO OTNNYATCHA OT MPUEMHUKOB MPSIMOro
YCUNEHUS, YTO NO3BONSAET BbIAENUTbL UX B OTAENbBHBIN KNacc paguonpueMHbIX YCTPONCTB.

NHTepecHbIM ANSA HauMHaLWMX KOPOTKOBONTHOBUKOB MOXET OKa3aTbCA M KOPOTKOBOSTHOBbLIV NPUEMHUK B.
EropoBa (UA3AB) Ha anana3oHbl 20 n 40 meTpoB. [aHHbI NPpUEeMHUK COOpaH Nno cxeme NpsMoro yCuneHus
Tuna 0-V-1, T.e. MMeeT AETEKTOPHYIO CTYNEHb 1 CTYMEHb YCUMNEHUS HU3KOM YacToTel. O6e cTyneHn paboTaroT
Ha ogHou cAaBoeHHow namne 6HOM wnu 6H8M, oguH u3 TpMOOOB KOTOPOM UCMOMbYyeTCA B CXeme
pereHepaTMBHOrO AeTeKkTopa, a BTOPOM - B CTYMeHW ycureHus Hu3kon 4YactoTbl. Ctatba B. Eroposa
«[1poCcTON KOPOTKOBOMHOBLIN NPUEMHMK» Oblna onybnnkoBaHa B XypHane «Paguno» Ne 3 3a 1950 rog. B Tom
xe rogy usgatenscteBom JOCAPM 6bina BbinylweHa 6poliopa € OnMCaHMEM YKasaHHOro NpUeMHUKa,
KoTOopas JOCTynHa B ceTu VIHTepHerT.

[nsa HaunHaowmx pagmoniobutenen-kopoTKOBONTHOBUKOB, YBIEKAIOLWMNXCA KOHCTPYMPOBaHWEM, BO3MOXHO
OyayT WHTepecHbl Habopbl AnA CaMOCToATENbHOW cBopku nbutenbcknx KB npuemMHUKoB, KOTOpble
cofepxaT HeobXoAMMYO [OKyMeHTauuio, rotoBble nnaTtel W paguogeTanu. B atow uvactu Cepreem
TenexHukoBbIM (RV3YF, web-canT: http://www.rv3yf.ru) npegnaratotcs cnegytoLine Habopsbl:
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- Habop pAgna wusrotoBneHus npoctoro TtpexauanasoHHoro (7, 14 w 21 MIuU) npuemMHuKa npsaAMoro
npeobpasoBaHns. B coctaB Habopa BXoOdaT: OOKYMeHTauus, nevaTHas nnaTta, Bce pagvodneMeHThbI
Heobxoaumble ans cbopku nnatel. LleHa Habopa cocTtaBnsieT 430 py6. Pa3paboTymkoM AaHHOrO NpueMHuka
asnsaetca Cepren beneHeuxuin, USSMSQ (r. JlyraHck, YkpanHa). OnMcaHve npuemMHuKa MMeeTca B XXypHarne
«Pagmno» (NeNe 11 un 12 3a 2008 rog).
- HaGop gna wm3rotoBneHus npuemMHuka Ha ogHou Mukpocxeme K174XA2. B coctaB Habopa BXxogaT:
JOKyMeHTauusl, nedyaTHas nrnata, Bce paauvoafieMeHTbl HeobxoauMmble Ona MoHTaxa. LleHa Habopa
coctaenseT 210 py6. OnuncaHmne 3TOro NpMemMHuKa Takke umeeTcs B XypHane «Pagno» (Ne 12 3a 1997 rog u
Ne 5 3a 2001 rog).
- Habop pns wmsrotoBneHus KB npuemHuka «KARLSON». B coctaB Habopa BXxoOdAT: LOKYMeEHTaLus,
neyatHas nnarta, KOMMNMeKT KBapueBbiX punbTpoB (Bknovasa 500 kL), MUKpOCXeMbl U TpaH3ucTopbl. LieHa
Habopa cocTaBnsetr 580 py6. K coxaneHuto, B AaHHOM Habope otcyTcTBytoT OM®, koHAeHcaTophl,
pesncTopbl M pad OPYrMX KOMMOHEHTOB, KOTOpble MOXHO 3aka3aTb oTaenbHo. Cnepyet nobasutb, 4TO
OaHHbIA MPUEMHVK MepeKpbiBaeT MATb paguonodutenscknx guana3oHoB oT 10 go 80 meTpoB. Pexumsbl
paboThl, Kak M y BCeX BbllleyKa3aHHbIX NPUEMHUKOB — TernedoH (SSB) u Tenerpacdp (CW). MNutaHue
npuemMHMKka BO3MOXHO OT Gatapen Tuna «KpoHa», T.e. 8-9 BONbT MOCTOsSIHHOro Toka. PaspaboTtuymkom
npuemHnka «KARLSON» asnsetcs bopuc MNMonos, UN7CI (r. MNMeTponaenosck, KazaxctaH). OnucaHve npuem-
HWKa MOXHO NOCMOTPETb B ceTn NHTepHeT, KoTopoe HaxoauTca no agpecy: http://cgham.ru/trx85 09.htm.
Kak mbl BMauMm, 3gecb npuBedeHa obuwas MHpopmaums no paguontobuTensckuMm npuemMHukam, 6es
noApoGHOro onucaHnst TOM U MHOWM KOHCTPYKUUK. OTO CBSA3AHO C TEM, YTO MPU HanNnncaHUn JaHHOW KHUMN He
cTaBunach Lenb YrnybrneHHOro U3noXeHus TEXHUYECKON CTOPOHbI KOPOTKOBOMHOBOIO pagnontobunTtenscTea,
Tak Kak Ans aToro nMmeeTcs 6onbLloe KONMYeCTBO TEXHUYECKOW nNuTepaTtypbl (B TOM YKCHe B 3MEKTPOHHOM
BMOE), B KOTOPOM MMeTCA noapobHble OnMuMcaHusi Kak paavorioOUTENbCKUX MPUEMHMKOB, Tak W
TpaHcyBepoB. [OMONHUTENBHYHO WMHAOPMALMIO N0 PaavMoniobUTENbCKUM NMPUEMHUKAM MOXHO MOMyyYnuTb B
cetn NHTepHeT Ha calTe kybaHckux paguontobutenen (http://cgham.ru), koTopas pasmelleHa B pasgene
«TpaHcuBepbl».

2.4. AHTEHHbI

Kpbinatoe pagvontobutenbCckoe BbipaXeHUEe FMacuT: XOpOoLUasi aHTEeHHa — NyYlIUiA YCUNUTENb BbICOKON
YyactoTbl. X Tunbl nogpobHO u xopolo onucaHbl B kKHUrax K. Potxammens «AHTeHHbI» 1 3. BeHbKOBCKOro 1
3. JlunuHckoro «JllobUTENbCKME aHTEHHbI KOPOTKUX W YNbTPaKoOpOTKMX BONH». Kpome aToro, onucaHus
pa3nuyHbiX KB aHTeHH MOXHO HanTu B XypHanax «Pagnomup. KB 1 YKB»
n gpyron  paguoniobutenbckon — nutepatype, a Takke Ha
paanontobuTenbCKkMx cantax B ceTu VIHTepHeT.

AHmMeHHOoU Ha3blBaeTCH paanoTexHM4YecKkoe YCTPOMUCTBO ANS U3NyYeHns
UnNu nNpuema aneKkTpoMarHUTHbIX BOSH (pagvoBonH). 1o HasHavyeHuo oHU
noapasfensoTcs Ha npueMHble, nepegaroluve U npuemo-nepesaroLuve.
Bce xapakTepuCTUKM aHTEHH oAMHaKOBbI MpU Npyeme u nepegaye, noaTo-
My MoOy0 NepenarLLy0 aHTEHHY MOXHO MCNONb30BaTh Kak NpuemMHyto. B
TO Xe BpeMsi He BCe NPUEMHbIe aHTEHHbl MOXHO 3EKTUBHO UCMOSbL30-
BaTb Npu nepegade, eCnu OHN UMEIOT Manble pasmepbl U BbICOTY YCTaHOB-
KW UMW OrpaHnYyeHns no 4ONyCTUMOMY HanpsKeHMI0.

lMepedarowass aHmMeHHa  CRYXWUT ANS NpeBpaleHus MnepemMeHHbIX
ANEKTPUYECKMX TOKOB BbLICOKOW 4acToThbl, BblpabaTbiBaeMblX nepegaTyu-
KOM paguocTaHuuMn, B SreKTpoMarHuTHble konebaHus (paavoBOrHbI) U
U3NyyYeHUss KX B OKpyXawllee MpocTpaHCTBO (3cdhup) B 3adaHHOM
HanpasneHuu. [lpuemHasi aHmeHHa, HAYEM He OTNMYaschb OT nepejato-
Len, pelwaeT obpaTHylo 3agayvy - npeobpasyeT BO3AENCTBYHOLUME Ha Hee
3NEKTPOMAarHNTHble BOMHbI (PaAMOBOMHBI) B TOKM COOTBETCTBYHOLLEW
yacToTbl, obecrneymBasi MpyM STOM HauIyuyllne YCNOBUS NMpUeMa HYXHbIX
CUrHarnos.

Mpwn npoBeaeHUM ABYCTOPOHHEN NOBUTENBCKON paguocBasn ogHoOBpe-
MEHHO MCMOMb3yeTCs, Kak npaBumo, ogHa aHTeHHa — npuemo-nepenaro-
wasa, T.e. obwaa ona nepegayn M npuema paguvocurHanos. Bo Bpems
nepefayn ee NoAKMYaloT K BbIXOAy nepefartyvka (BbIXOAHOMY Kackagy
TpaHcuMBepa), a BO BpeMms npuema — K BXoA4y npuemMHuka (BXOOHOMY
' Kackafy TpaHcusepa).

Puc.2.7. AHmeHHa «CP-6» Ona mobutenbckon paguocBA3N  HAYMHAKLWKMM  KOPOTKOBOITHOBUKaM

nyyuwe ucnonb3oBaTb Hanbonee NpPoCcTbie B U3rOTOBMEHUM U YCTaHOBKE
NPOBOMOYHbIE aHTEHHbI. JTO, B MepBYyl0 ovepedb, Aunonn (pasHOBUMOHOCTL NOMNYBOMHOBOrO BMGpaTopa) u
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TpeyronbHWkK. [Na BbICOKOYACTOTHLIX AManas3oHOB MOXHO Takke UCNoNb30oBaTb BepTUKalibHble aHTEHHbI
TMNa «rpayHa-nnaviH» (4eTBEPTLBOSHOBLIN LWThIPb C MPOTUBOBECAMM).

BbicoTa noaseca nonyBONHOBLIX AWMOMEN Hag noacTurnaroLen NoBepXHOCTLIO (Yalle BCcero, el ABnseTcs
3eMns) [OMmkHa ObiTb COM3MEPUMOW C ANWHHOW BOMHbl. [Ona nobutensckon paboTbl ux cnegyet
pacnonarate Ha BbicoTe 0,5\ oT noBepxHOCTM 3eMnu (MnK Kenes3oBeTOHHOW KPbILWKW, €Cnu aHTEeHHa
pacnonoxeHa Ha Hel). MUHMManbHO JonycTumas BblcOTa Nof-Beca aHTeHHbl coctaBnseT 0,1A. BenuunHy
0,5 A cnegyeT NpUMeEHSTb AN aHTEHH BbICOKOYACTOTHbIX Avana3oHoB 10 u 15 M, a BenunumHy 0,1 A angd
HM3KOYACTOTHbIX AnanasoHax 160 n 80 m (4em Bblwe, Tem nyyile). [JaHHble NOMOXEeHUs MPUMEHUMbI U K
aHTEHHaM «TPEYroSIbHUK».

[na coeguHeHWs aHTEHHbI C MPUEMHUKOM UNKN NepefaTynkoM (NpuemMo-nepegatrolen pagnoctaHumen) B
BonblIMHCTBE CNy4yaeB MPUMEHSAIOTCH 3aKpbiTble duaepHble (NUTalowme) NMHUM B BUAE KOAKCManbHbIX
kabenewn Tuna PK ¢ BonHOBbIM conpoTuBnexnvem 75 nnm 50 Om.

HauvHalowemy pagnontobuTento-KopoTKOBOMHOBUKY criefdyeT 3HaTb, YTO YCTAHOBKA HapYXHbIX aHTEHH
nobuTenbcknx paguMocTaHUM  Ha  Kpbllax 34aHuin  gormkHa OblTb cornacoBaHa C O KUULLHO-
aKcnnyaTaumMoHHbLIMM UNU aaMUHUCTPATMBHBIMU OpraHamu, B BeAEHUM KOTOPbIX HaxogAaTcs 3TW 34aHus.
OTBeTCTBEHHOCTb 3a 6e3onacHOCTb paboT MO YCTaHOBKE, PEMOHTY U HACTPOMKE aHTEHHbIX COOPYXEHUN
nobuTtenbcknx pagmocTaHUuun HeceT ee Brageneu. Bnagenbubl nHAMBMAYanbHbIX pagvocTaHuMi  OTBe
YalT TaKKe 3a COXPaHHOCTb KPOBMW 34aHMW B MecTax pacrofioXeHusl MayT, onop WU KpenneHwi
npuHagnexalumx UM aHTEHHbIX COOPYXKEHUN, a Takke 3a 6e30NacHOCTb 3TUX COOPYXKEHUIN OIS OKPYXatoLuX.

Hepenko BO3HMKAKOT CNOXHOCTU B MOMYYEHUN B XUMULLHO-3KCMNyaTauUoHHbIX OpraHu3aumsx cornacus Ha
YCTaHOBKY paanontobUTENbCKMX aHTEHH Ha KpbILLAX XUITbIX JOMOB. OTO CBSI3aHO C HeonpaBAaHHON GOSI3HbIO
pykoBoauTenenn XX3O 3a BO3MOXHble MOBPEXOEHWUS KPOBNMW [OMOB MpU YCTaHOBKE W 3KCnnyatauum
paavontobuTenbCKMX aHTEHH, a MHOrAa NpocTo € NposiBneHnemM 6ropokpaTusma.

B pspe obnacten (kpaeB, pecnybnuk) aTOT BONPOC peLlaeTcs Ha ypoBHE pykoBoauTenen agMuHUCTpaummn
aTnx cybbekTtoB Poccuiickon ®egepauun. Tak, Hanpumep, B XabapoBCKOM Kpae rnaBol agMuHUCTpauun
kpasi B 1997 r. NpuUHSITO MOCTAHOBMNEHUE, pa3pellarolliee paavMoniobuTensam yCTaHOBKY aHTEHH Ha Kpblwax
3gaHun (npunoxeHue 4). Ha denepansHOMY YpOBHE, K COXaneHuto, 3akoHoAaTemnbHbIX U U MHbIX
HOPMAaTMBHbLIX NPaBOBbIX aKTOB [0 HACTOSLLEro BDEMEHMN HE MPUHATO.

Ecnn Bam Bce Xe 0TKa3blBalOT B YCTAHOBKE aHTEHH, TO €UHCTBEHHbLIN NMYTb K NOMOXUTENBHOMY PELUEHUIO
AaHHoro Bonpoca — 3710 obpalleHne B cyq € xanobow Ha AeNCTBMA AOMMKHOCTHOrO nuvua, Hapyllawwero
BallW npasa.

2.4.1. MAYTbI

BonbLMHCTBO paanonMoBUTENBCKMX aHTEHH yCcTaHaBnuBaeTcs Ha madtax (puc.2.8). MayTtbl MoryT GbiTb
U3roTOBSIEHbl M3 MeTannuyeckux (alopaneBblx) TPy6 WUNM AepeBsHHbIX LWecToB. [OnA yaepkaHus uX B
BEPTMKANbHOM MOMOXKEHUM WCMOSb3YIOTCA OTTsKKM. Yem Gonbluyto BbICOTY MMeeT MadyTta, TeM Gonblue
APYCOB OTTSXKEK TpebyeTcs MCMonb30BaTh AN ee YCTONYMBOCTU. MpKn NCMOoNb30BaHNM METaNNNYECKUX MaYT

finok gnAa nogeema

HOMYT SHTEHHEI
OTTAAES KPEnneHMa
M AUTE
NogLErHEIA
than
S556 M
oo
i
HI0nATOR
556 M
onopHaA
METAMNMYECKRA
NNAacTHHE Bun ceepuy

EpenneHye

OTTAKEK "

Puc.2.8. AHmeHHas1 MaYyma e pa3eepHymom sude
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APYCbl OTTSKEK pacnonaralTcs vepe3 4-6 M, Npu AepeBsHHbIX mMadvtax — 4yepe3 3-4 M. PacctosiHue ot
BEPLUMHbI MayTbl 4O BEPXHEro fpyca OTTSAXEK AOIMKHO OblTb MUHMMArbHBIM, OOMYCKAaeMbIM KOHCTPYKLMEN
UCMNOMb3yeMOI aHTEHHbI. YMCNO OTTSKEK B KAXJ0M Sipyce MOXeT ObiTb OT 3 40 4, BaXXHO TONbKO paBHOMEp-
HO pasMecTUTb UX No Kpyry. pu ycTaHOBKE BbICOKMX MayT Harpysku Ha OTTSKKM MOA4 AevcTBMeM BeTpa
MOryT 6blTb 04eHb 60MbLLIMMK, NO3TOMY HEOBXOAMMO TLATENbLHO BbiBUpaTh MaTepmnan OTTAXeK U cnocob nx
KpenneHus, 4tobbl M3bexaTb nageHus MadTbl. B KayecTBe OTTsXEK MOryT MCNOMb30BaTbCA aHTEHHbIN
TPOCUK, BUMETANNUYECKUIA UIN CTarnbHOM (KenaTenbHO OLUHKOBAHHbIN) NPOBOA, KanpPOHOBLIN LUHYP U T.M.

MockonbKy criyyan nafeHns BbICOKUX MaudT BCE Xe CryyalTcs, cnegyeT no3aboTuTbCst O TOM, 4Tobbl Npu
nageHun MadTbl OHa He Morna 3ageTb fWHUM anekTponepefayun, TernedoHHble IMHUKM, ynacTb Ha
TEPPUTOPUIO coceaer Unn Ha Npoxoxux. Jlydwe 3apaHee NPUHATL BCe NPedoCTOPOXHOCTU, OHU HUKOrAa He
ObIBalOT M3NUWHUMK!

Mcnonb3oBaHue NpoBOMOYHBIX OTTSXKEK MOXET CYLLEeCTBEHHO BNUATb Ha XapaKTepUCTUKM aHTeHHbl. [ng
UCKIMIOYEHUS X BNUSHUS OTTSXKKUM Heobxoammo paspbiBaTb (hapdopoBbIMKU M30MSTOpaMM Ha YacTu ANVHON
1,5-2 m. lNMpuMeHeHUe OTTAXKEK U3 MPOYHOro KarnpoHOBOrO LWIHYpa WCKMYaeT BNUSHME Ha XapaKTepuCTUKK
A@HTEHHbI, HO HYXHO M03abOTUTLCA O TOM, YTOObI LUHYpP HE MOr nepeTepeTbesl Unu nepepesaTtbcs 06
OCTPble KPOMKWN KOHCTPYKLIMI NpW packaynmBaHUM MayTbl. Y3nbl KpenneHun KanpoHOBOro WHypa HeobxoaMmo
CcTpaxoBaTtb OT CNon3aHus U pasBA3biBaHUS NyTEM UX OnraBneHus.

BepxHue KOHUbI OTTSXEK credyeT KpenuTb K YCTaHOBMEHHbIM Ha MayTe MeTann4yeckum XoMyTam.
HWKHME KOHLbI OTTAXEK MayT KpensaTcsa K MeTannnyeckum tpybam (konbsam) AvameTpoMm 25 MM U AnvHOWM
1-1,5 ™, 3abuTbix nog yrriom B 3emmnio  (MpU pacrnornoXeHWU aHTEHHbl Ha 3eMmre), Unu K crneuunanbHo
W3roTOBMEHHBLIM KpenneHnsaM, BOEMNaHHbIM B KpbiWy UNWM CTeHbl (MPU pacnonoXeHUW aHTEHHbl Ha Kpbille
30aHus).

CyLlecTByeT MHOIO BapuaHTOB U3rOTOBNEHUS caModernbHblx MadT. MauTy, Hanpumep, MOXHO U3roTOBUTb
U3 HECKONbKMX AlopaneBbix TpyO 04MHAKOBOro AnameTpa v ANMHOW KaxXaon u3 Hux 3-4 M. Tpybbl BeiGMpatoT-
cst aguameTpom 40-80 MM C y4eTOM BbICOTbI MauTbl. CeKUMM COedMHATCA Mexay cobon oTpeskamu Tpybhl,
OunameTp KOTOPOW TOYHO COOTBETCTBYET BHYTPEHHEMY WNU HapyxHoMmy AuameTpy cekuumn. CoeguHeHue
AenaeTcs C MOMOLLbIO CKBO3HbIX 60NTOB.

YcTaHaBnvBaThb Takyld MaudTy crnefyeT Ha OMopHOW MeTanfiMyeckon nnactuHe pasmepom, NpUMepHO,
300x300x15 MMm. B ueHTpe OMOpHOW MMAacTWHbLI NpUBapuMBaeTCd MeTannu4yeckun UWMAMHAP BbICOTON
npumepHo 10 cM 1 AuaMeTpoM - MeHbLLEe BHYTPEHHEro anameTpa HuxHen Tpybbl MauThl. MayTa HagesaeTca
Ha OaHHbIN MeTannM4yeckun LUnmHap. 3TO UCKII0YaET CMELLEHNEe ee HUXHEeN 4acTu, a Takke npoJasnvBa-
HWe rpyHTa, ecnv mMayTa ycTaHaBnMBaeTCs Ha 3emrie.

YcTaHoBKa MayTbl MPOU3BOAMUTCS CUNAMU HECKONbKUX YernoBek. Madty knagyT Ha 3eMriio Unu Kpbiwy, K1
HWKHWA Kpak ee ofeBalT Ha MeTannu4yeckun LUnuHAP BepTUKanbHO MOCTaBIEHHOW OMOPHOW NAacTUHBbI.
OTTSKKM MaYTbl, pacrnofoXeHHble CO CTOPOHbI 3eMnu (KPbILWK), KPensaTcs K KONbsaM (KpenneHusM) ¢ Taknum
pacyeToM, 4YTOObl MayTy MOXHO ObINO MOAHATbL BepTMKanbHO. [oabeM MauTbl OCYLLIECTBNSAETCA Tak:
NPUNOAHMMAIOT Hag 3eMrien ee BEPXHUIN KOHEL, N OOAHOBPEMEHHO TAHYT 3a OTTSXKKU, KOTOPble HEe NPUBS3aHbl
K KpenexHbIM KonbsaM (kpenneHuam). o mepe nogbema BepLlUMHbl MadTbl Hag 3eMnell  ee HYXHO
nogaepxusaTtb CHM3y. Korga madta BCTaHET MOYTU BepTUKanbHO, MOAbEMHbIE OTTSXKM MPUBA3LIBAKOT K
KpenexHbIM KOmMbsM  (KpenneHusm), M nocne 3TOro perynupyloT HaTsxXeHue OTAefnbHbIX OTTSXKeK Ao
YCTaHOBKWN MauyTbl B BEpTUKanbHOe nonoxeHue. JTobyto perynMpoBKky HauMHaTb crneayeT C HWKHUX SpYCOB.

MaTtepuanom Ans U3roToBNEHUs MayTbl MOXET CNYXWUTb U AepeBo. B aTom cnyyae nydlle Mcnonb3oBaTtb
ansa mautbl enb. Ee gpesecnHa He TpebyeT Tpyaoemkon obpaboTku 1 XopoLo NPOTUBOCTOUT BO3OENCTBUIO
ocagkoB. AnuHHble (4o 20 METPOB) v C Y3KOW KPOHOM U TOHKUM KOMJIEM HETPYAHO HAWTWU B ryCTOM fiecy.
CyxOCTOVHbIE eny HacTOMbKO Nerkun, YTo UX HETPYAHO BbIBE3TU U3 fleca K MeCTy YCTaHOBKU BOFTOKOM.

Mpu ycTaHOBKE AEpPEBAHHON MayTbl HA 3eMIle ee OCHOBaHue yrnyonswoT B 3emnio Ha 15-20 cm. [Ons
npefoTBpalleHNss THUEHMS Haxodsllerocsa B 3emnie KOMMs, ero npeasapuTenbHo cnegyeT obmasatb
ropsiumm 6uTymMom nnu obxxeub A0 obyrnMBaHMsA Ha KoCTpe.

Mpw CbIPOM U MAFKOM FpYHTE NoA, MadTy HEOBXOAMMO NOMOXUTb MPOCMOSEHHbIN KYCOK TOMCTON JOCKM UK
NNCT xenesa no pasMmepy sMbl, YTOObI MayTa He NpoJaBnMBana rpyHT.

Ecnu pepeBsiHHas mMauTa ycTaHaBMMBAETCH Ha Kpbile, TO HeobXxoaMMo npeaycMOTpeTb yrnop Ans ee
KOMMs, WHaye OH OyaeT CKOMb3WTb MO MOBEPXHOCTU Mpu noabeme. B kavectBe ynopa MoryT ObiTb
MCMNOMb30BaHbl BbIXOAHbIE TPyObl BEHTUNAUMU, KaHanusauum un 1.n. [locne nogbeMa MayTbl ee OCHOBaHue
cnepyet 3aKkpenuTb 3a NpefMeT, KOTOPbIA NCMNorb30Barncs B Ka4ecTse yrnopa.

[epeBaAHHYIO MauTy, Kak 1 AparneBylo, MOXHO YCTaHOBUTb Ha OMOPHOW MeTannuyeckon nnactuHe. B
3TOM CrydYae BMECTO METAarM4eckoro LUMMHApa Ha Hew criefyeT NpuMBapuTh «CTakaH» — OTPe3oK Tpyosl,
BHYTPEHHUIN AMameTp KOTOPOro AofkeH 6biTb YyTb 6onble anameTtpa komnsa. OcHoBaHve mayTbl (KOMenb)
BCTaBMNAETCA B 9TOT «CTaKaH».

Mpu ycTaHoBKe Ha 3emne o4veHb yaobHa Teneckonuyeckas madta. [Ana ee nsrotosneHusa nopbuparoTcs
BOAOMNPOBOAHbLIE TPYObl (MpeanoyTUTENbHO OUMHKOBaHHbIE) ANWMHOW 3-4 M, BXOAsLlMe ogHa B Apyryto 6e3
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fonbLuoro 3asopa. B 3emne npobyprBaeTca oTBepCTUE, NO AMAMETPY HECKONBbKO BoMblie AnameTpa camomn
TONCTOM U3 Tpy6, Ha rMyouMHY 2-3 M 1 3Ta Tpyda ueMeHTUpyeTCcsa B 3eMt0 Takum ob6pasoM, YToObl BEPXHUIA
ee KoHey Obin Ha 1-1,5 M Bblwe ypoBHA 3emnu. OcTanbHble TpyObl, ANUHBI KOTOPbIX OOIMKHbI ObITh
HECKONbKO pasHbiMK (kaxaasi n3 Tpyb gormkHa 6biTe AnnHHee 6onee Toncton Ha 20-30 cm), BkNaabliBaroTCs
BHYTPb HapY)XHOW, 3aueMeHTUpPOBaHHOW TpyObl. [lpn 3TOM B CMOXEHHOM BMAE MaKyllka mMadTbl OygeTt
[OCTynNHa ¢ 3emMnu. 3aKpenuB aHTEHHY Ha BEPXY CaMOM TOHKOM TpyObl, NocrnefoBaTenibHO MOXHO BblABUHYTH
BBEpX Bce KorneHa MauyTbl. KoneHa B NOOHATOM COCTOSIHMM OOSDKHbI BXOAWUTb Apyr B Apyra Ha 40-50 cwm;
CKpenuTb MX B 3TOM MOSIOXKEHUN MOXHO CKBO3HbIMK GonTamu nogxoasiero agnameTpa. MNpu obuien BeicoTe
MauTbl 6-8 M OHa MOXET ObITb BbINONHeEHa 6e3 oTTskeK. [Mpu 6onbLuel BbICOTE OTTSXKKM HEOBX0aUMbI.

lMpu ycTaHOBKEe aHTEHH Ha MauyTax, Kaxayl M3 HUX XenaTernbHO pacnonaraTb Ha oTAeNbHbIX MayTax. B
clnyyae ecnu npocTpPaHCTBO OrpaHUYEHO, HECKOSTbKO aHTEHH MOXHO pacnosioXWUT Ha ofgHOM MayTe. Tak, y
aBTOpa paHee Ha 0fQHOW Ma4dTe ObINK pacrnonoXeHbl CABOEHHbIN “Inverted V" Ha grMana3oHbl 80 140 M M ABa
TpeyrosibHUKa — Ha grnanasoHbl 10 n 15 M, KoTopble BbINOMHAMNN POSib OTTSXKEK CpefHero sipyca.

AHTEHHBI MOXHO KpenuTb HEeNOCPEeACTBEHHO K MayTam nepes Ux nogbeMOM, HO 3TO HEe COBCEM YAOOHO.
Mpn HEOOXOOMMOCTU YCTpaHEHUs HEMONafgoK MayTbl NMPUMOETCA BHOBb OMnyckaTtb. Jlyylle BBepxy MauTbl
yKpenuTb OMokK, Yepes KOTopbI cnegyeT NponycTUTb NOABEMHBIN dan (TPOCKK UK KanpoHOBbIV LWHYP). MMpu
YCTAHOBMEHHON MaudTe KOHLUbl dhana [OSKHbl CBUCATb MOYMTM OO ee OocHoBaHus. OauH KoHel dana
NpYBS3bIBAETCA K U30MATOPY aHTEHHbI, HA KOTOPOM 3aKpernrieH KoakcuanbHbI kabenb. C nomoubto dana
LeHTparbHas YacTb aHTEHHbI NMOAHUMAETCS K BepLUMHE MayTbl. HWXKHUIA KOoHey, dhana Kpenko NpuBa3bIBaeTcs
Yy OCHOBaHUSA MaYThl.

Mpu pacnonoXXeHUmM aHTEHHbI HA HECKOMbKUX MadTax (aunonb, TPeyronbHUK), 6ok ycTaHaBnmMBatoTCAa Ha
Kaxgon m3 Hux. danbl KpakHMX MadyT B 3TOM criyvyae OyayT BbINOMHATbL OAHOBPEMEHHO POSib OTTSKEK
@HTEHHbI.

Bce, uTo ObINO Cka3aHo Bbllle, OTHOCUTCA K CAMOCTOSITENBHOMY M3rOTOBIIEHMIO @HTEHHbIX MayT. OgHako
MHorve paguoniobutenu, npu HanMuum UHaAHCOBbLIX BO3MOXHOCTEW, NpeanoYMTaT npuobpeTaThb yxe roto-
Bble MauyTbl U MA4TOBble KOHCTPYKLUMU. B kauecTBe npumepa MOXHO MpPMBECTM Tpyb4yaTyio Mauty Commu-
nication Technologies CT-S1T (puc.2.9). [JaHHas Mayta cocTouT M3 pas3bopHOro CTaHKa-NoAbEMHUKA,
CTBOMa MayTbl, OMOPHOW MOSOLWAaAKN U CUCTEMbl OTTSKEeK. Ha MayTax gaHHOW cepum MOXHO pasmMellaTtb
aHTeHHo-cbmaepHoe obopynoBaHve Maccon o 40 kr u BeTpoBoW nnowanpto Ao 1,2 kB.m. Takas Madta
MOXET ObITb YCTAHOBMEHA KaK Ha 3emIie, Tak U Ha Kpbllwe 34aHuns. W gaxe B Ky3oBe rpy3oBoro aBTomoouns!

Puc.2.9. Tpy6yamas Mayma co cmaHKoM-rno0bLeMHuUKom cepuu CT-S1T

AHTEHHOE YCTPOMCTBO MOXET KPEnuTbCs Ha BEpXHEW CeKuuM OaHHOW MadTbl OBYMsS crnocobamu:
XOMyTaMu K caMoMy CTBOMY MauTbl (4N9 PUKCMPOBAHHBLIX aHTEHH) U C ucnonb3oBaHnem cekumm CT-S1T
(ans Bpawarowmxcsa aHTeHH). Cekuma CT-S1T npeacrtasnseT cobovt MeTannmMyeckyto KOHCTPYKLUKO, KoTopas
MOHTUPYETCH Ha BEPXHEW CeKUMM MadTbl U 3akpennsetcs 60NTOBbIM Kpenexom. Ha Hew npegycMOTpeHbl
nnacTuHbl nof KpenneHuve noBopoTHoro yctponctBa YAESU G-800SA unu G-800DXA (G-1000DXA) wn
OMopHOro nogwunHuka GS-065. Ha mauty cepumn CT-S1T moryT OblTe YCTAaHOBIEHbI Takue HanpaBfeHHbIe
aHTEHHbI, KaK BOMHOBOW kaHan (Hanpumep YAGI: AD222, AD223, A3S, A4S, TH-2MK3 un ap.), paMmo4Hble
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aHTeHHbl (Hanpumep QUAD: RQ-22, RQ-23, RQ-25 u gp.), a Takke LWMPOKOMOMOCHbIE aHTEHHbI
(MHoOroamanasoHHble BepTUKanel, Inverted V n 1.4.).

MpenmyliecTBa TpyGYaTbiX Ma4YT CO CTaAHKOM-MoabeMHukom cepum CT-S1T (M aHanorvyHbIX UM) Mo
CPaBHEHWIO C OObIYHBIMU MaYTaMuy 3aK4arTCs B TOM, YTO:

- CTaHOK M caMa Ma4Ta NONHOCTbLI0 pa3bopHble, MMeloT Hebonblune mMaccy u rabaputHble pasmepbl, Tem
caMbIM No3Bonss 6e3 0cobbix 3aTpaTt NepeBo3nTb KOMMNMNEKT NobbiM BUAOM TPaHCNOPTa;

- BO3MOXHOCTb MOJTHOro pas3bopa KOHCTPYKUMM CTaHKa-NogbEMHMKA MO 3aBEPLUEHNM YCTAHOBKM MayTbl, YTO
Nno3BonseT NPUMEHATb ero And MoHTaxa (geMoHTaxa) n 06CnyXMBaHUA NOOYEPEAHO HECKOMBbKMX MauT;

- MPOCTOE MO KOHCTPYKTUBHOMY WMCMOSTHEHMIO YCTPOWCTBO MauyTbl U CTaHKa-NoAbEMHMKA NO3BONSET ObICTPO
pas3BepPHYTb MayTy B paboyee NonoxeHne Aaxe B MONEBbIX YCIOBUSX;

- Hebornbwas no cBouMm rabapuTHbIM pasMepam nnowagka Ans pasBepPTbiBaHUS aHTEHHO-MayTOBOro
YCTPOWCTBA NpeanonaraeT LUMPOKMIA BbIGOP pa3MeLLleHns MayTbl HA MECTHOCTM;

- Hanuune HebomnblIMX MO ANUHE CEKUUMM U UX KOMNUYECTBEHHbIM COCTaB B MayTe OalT BO3MOXHOCTb
BapbMpoBaTb BbICOTY MayTbl M TEM CaMbiM MPEAOCTaBMSOT GONbLION BbIOOP NPEANOYTUTENBHBIX BbICOT
YCTaHOBKWU aHTEHHbIX YCTPOMUCTB;

- BapvaHTbl KOMMMeKTauuMm Mno YMcny cekumi B MadTe AaloT 6omMbluyld BO3MOXHOCTb Bblbopa MauTbl B
OTHOLLUEHUN €€ LieHOBOro AnanasoHa.

B HacTosiLlee Bpems B npojaxe umeeTcsi OOMbLION BbIOOP aHTEHHbIX MauyT, KOTOPbIMU TOPrylT Kak
YacTHble nuua, Tak U opraHusauun. Heobxoaumyko MHoOpMauMio O peanu3aumum Takoro ToBapa MOXHO
HanTh B ceTn MHTepHeT Ha CepBepe paguontobutenen Poccun “QRZ.RU” (http://www.grz.ru), a Takke Ha
Opyrux pagnontobutenbckux canTax.

2.4.2. AHTEHHbI HAYUHAKOLNX KOPOTKOBOJIHOBUKOB
Anana3soH 160 meTpoB (1,8 MI'y) u ananasoH 80 metpoB (3,5 M)

MonyBonHoBas aHTeHHa, unu gunonb (puc.2.10). [unonb npeacTtaBnsieT cobovi NpsiMON MPOBOOHWK,
anekTpuyeckas AfIMHa KOTOPOro paBHa MOMIOBUMHE ANMHBI U3NyYaeMblX MM  3NEKTPOMArHUTHbLIX BOJSIH.
[enctButensHasa (reomeTpudeckas) AnvHa MNonst HECKOMNbKO MeHbLue Yem A/2. DTO CBA3aHO C TEM, YTO Ha
KOHLIaX aHTEHHbl BO3HMKAET EMKOCTHbIN TOK, KOTOPbIA 3KBMBANIEHTEH YBENUYEHUIO ee ANnHbI. Heobxoaumyto
OJNIMHY AMNons, ¢ y4eTOM COOTBETCTBYHOLLEro KOI(ULMEHTA YKOPOUEHMS, MOXHO paccymTaTtb No npubnu-
XXEHHOWN hopmyrie, KOTopasa BMNOSIHE YOOBNETBOPSAET BCEM TPeOOBAHMAM NPAKTUKN:

L(m) = 142500/ f (kl'y) vnn L(m) = 142,5/f (Mly),
roe L — gnvHa avnonsa B meTpax, a f — yactota B kunorepuax (kl'y) u merarepuax (Mru). Mpu atom anga
pacdeTa Heobxogumo OpaTb cpefgHioo 4dactoTy (fcp.) mcnonb3yemoro ydyactka AumanasoHa. Wcnonb3ys
yKasaHHyto hopMyny MOXHO ONpeaenuTb, YTO AnvMHa aunonsa Ans gvanasoHa 160 m coctaensieT 75 m (fep.
= 1900 k), a anga gnanasoHa 80 m — 39,58 m (fcp. = 3600 kI'w).

L(m) = M2
_ . y _

o = AP

HI0ONATOPEI / &

evbpaTop
OTTAMER (HEMyMaTene)

kafiene 74 Om
MadTa

J :

nogknwYeHyde kafena Kk gunono

Puc.2.10. AHmeHHa «OunoJib»
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N3roTaBnmMsaeTca AMNOMb M3 @HTEHHOrO KaHaTuka — MHOrOXWIbHOrMo NPOBOAA, CBUTOrO U3 MefHbIX
npoBOMOK, Mnu BumeTannuyeckoro nposoda AuvameTpoMm 3-4 MM. B uUeHTpe Aunons, B ero paspbis,
noaknoveH (MeTodoM CKPYTKM M Navikv) KoakcuarnbHbll kabenb C BOMHOBbIM conpoTtusneHnem 75 Owm.
Kabenb xenatenbHo pacnonaratb NepneHanKynsapHO AUMOII0 XOTS Bbl HA HECKONBKO METPOB OT Hero.

B kauvecTBe mnsonsTopa B LEHTpe AUNONSA OOJ/PKHA MCMONb30BaTbCA OCTATOYHO MPOYHas nnacTtvHa u3
reTMHakca, TeKCTonuTa MMM oprcTekna TonwuHon He meHee 10 mm. Kabenb Heobxooumo 3akpenuTb B
HVDKHEN YacTu NiacTWHbl C MOMOLLbI0 MeTanmM4eckon ckobbl 1 AByx BMHTOB. OnneTka u ueHTpaneHas xuna
pacnauBatoTca 6e3 HaTdAra, Tak YTOObl BeCb BeC kabens npuxoauncs Ha ckoby. BHellHuWe KoHUbl Aunons
N30NMNPYHOTCA C NOMOLLLIO (hapdOpoBbIX M30MNATOPOB. ATO HEOOXOANMO AN COXPaHEHNs COOTBETCTBYOLLEN
ONWHBI N3nyYaroLen YacTu aHTeHHbl U NMpefoTBpaLLeHns yTeukn n3 Hee Tokos BY B 3emrio.

AHTEHHa «aunonb» WMEeT MakCMMyM AuarpamMMbl HanpaBrieHHOCTW W3Ny4YeHus B HarnpasneHwuw,
neprneHavKynsapHOM ocu usny4datens (BubpaTopa).

Pacnonaratb gvnones crieqyeTt Ha OBYX-TPex MayTax (NpyM 3TOM MOXHO MCMNOfb30BaTh NMetoLnecs B6nman
BbICOKVE AEPEBbS), a €CMNY Bbl MPOXMBaETe B MHOrO3TaXXHOM Aome (B NsiTb 1 Bornee ataxen), TO pa3MecTuUTb
ero nydywe Hag [[BOPOM, 3aKpernuB OTTSXKKW aHTEHHbl 3a KpbllM AOMOB. B KkayecTBe OTTSHXKEK MOXHO
UCMNonb30BaTb KPEMNKW KamnpoHOBbLIN LUHYP, @HTEHHbI TPOCKK, CTanbHyl0 (KenaTenbHO OLMHKOBAHHYHO)
NPOBOJSIOKY W T.M.

AHTeHHa «Inverted V» (“nepesepHyTtas V”, puc.2.11). OHa sBNAeTCs pa3HOBMAHOCTbLIO AWMOMA U 4acTo
UCMnonb3yeTcs KOPOTKOBOMNHOBUKaMK Ans paboTbl Ha 80- u 40-MeTpoBOM AManasoHax. [peumyluectso aTon
aHTEHHbI— Hann4me BCEro NuLlb 0OAHOW MayTkl B cepefmnHe aunons. BeicoTa BepLUnHBI MaYyThl MO OTHOLUEHUIO
K MIOCKOCTM 3EMNN UMW Kpbille AOMa, eCNU OHa ABMSETCS Xene3obeToHHOW, A0MKHa COCTaBNATb HEe MeHee
10 M ANA yKasaHHbIX AnanasoHoB (Y4em Bbille, TeM nydie). “Inevyn” aHTeHHbl HaKMOHEeHbl BHU3 Nog yriioM
90-140° No OTHOLIEHWUIO APYT K APYrY C MOMOLLbIO OTTsKeK. OTTSIKKM KpensATcs K KonbsiM, BOWUTbIM B 3eMIio
(Mpw pacnonoXeHUn aHTEeHHbI Ha 3eMMe), UNN K cneunarnbHO W3roTOBMEHHBLIM KpenneHusiM, BAenaHHbIM B
KpbILWY WX CTeHbl (NpW PacnonioXeHUW aHTeHHbl Ha Kpbllwe 3AaHus). HwKHMEe KOHLUbl aHTeHHbl AOMXKHbI
pacnonaratbCs Ha BbICOTE HE MeHee 1 M OT noAcTunaroLen NoBEPXHOCTH.

[ 1
WzOnATOR — ..-.I-
A
)
euBiparop
(MamMaTene)
L " KpenneHue
HIONATOR OTTAHKH
| kafent G E]
a0 Om
] )
—— OTTAMEA

Puc.2.11. AHmeHHa «lInverted V»

OnuHa nanyyaroLein YactT 4aHHOW aHTEHHbI BbIBMpPaeTCcs KopoYe AnMWHbI AUNOns NpuMepHo Ha 2,5-5% u3-
33 3HaYMTENbHON EMKOCTM KOHLIOB aHTEHHbI MO OTHOLLEHMIO K 3eMrie. MTaHne K aHTeHHe enaTenbHO NoA-
BOAWTb KOaKCManbHbIM kKaGernem c BONHOBbLIM conpoTuereHnem 50 Om.

AHTeHHa «TpeyronbHUK» (pyc.2.12). [laHHasi aHTeHHa BbIMOJHAETCA M3 aHTEHHOro (MedHOro) kaHaTuka
Unu GUmeTanIMyYeckoro nposoda AnameTpom 3-4 MM. CTOPOHbI TpeyroribHUKa Nno AnuHe NpuGnuauTenbHO
paBHbl Mexay coboi. Ecnu 3Toro AoCTUYL HEBO3MOXHO MO KakMM-NMBO MpuyMHaM, paccTpanBaTbCs
He cTtouT. [MaBHoe, YToGbI ObiNa cobntogeHa oblias AnvHa usnyyaroLlen YacTu aHTeHHbI. [uTaeTcs Takas
aHTeHHa KoakcualbHbIM kabernem ¢ BONMHOBLIM COMpOTUBreHMeM 75 OM, KOTOpbIi NoakIoYaeTcs B paspbiB
npoeoaa, obpasylollero TpeyronbHUK. YToGbl WUCKMOUMTL OOpbIB Kabens, ero crefdyeT 3akpenuTb Ha
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Onvxanwen oTTskKe. AHTEHHY Nydlle HaTAHYTb Hag ABOPOM U €Cnv eCTb BO3MOXHOCTb, TO >KenaTeslbHO
OLVH 13 YINOB TPEYrosnbHMKa 3aKpenuTb Bbille Apyrnx. ATO NO3BOMMUT YCTaHaBNMBaTb OYEHb JarnbHUE CBA3MN.
Mpu M3roTOBNEHUM aHTEHHbI «TPEYrONIbHUK» criefyeT MMeTb B BuAy, UYTO reoMeTpuyeckass AnvHa ee
n3nyyarLLen Yyactu AomkHa OblTb HECKONbKO GoMblue AMNMHbI U3MNyYaeMblX SMEeKTPOMarHUTHbIX BOMH. [Ons
OunanasoHa 160 m oHa OygeT coctaBnaTb 161 M, a ona guanasoHa 80 m — 85 m.

OnNuHY aHTEeHHbI «TPeyrosibHUK» MOXHO paccuntatb no dopmyne: L(m) = 306/ f (MIy).

M2ONATOR kafbene 75 Om

gWfApaTop
(MaMmUaTeNk)

OTTAMER

Puc.2.12. AHmeHHa «<mpey20s1bHUK»

Kak nokasan onbIT MCNOMb30BaHUSA aBTOPOM BbILLE OMUCAHHbLIX aHTEHH, OHM XOPOLLO paboTaloT HEe TOMbKO
B AnanasoHax 160 n 80 MeTpoB, HO Takke 1 Ha OPYrMxX KOPOTKOBOSHOBLIX Anana3oHax.

Ounana3soH 10 meTpoB (28 MI'y) u anana3oH 15 meTpos (21 MIy)

AHTeHHa «rpayHa-nnamH» (pnc.2.13). AHTEHHa «rpayHO-nnanH» npeacTaBnseT cobon yny4ylleHHbIN
BapuaHT 4eTBEPTbBOMHOBOMO BEPTUKANbHOrO LWThIPSA. BepTukanbHas 4YacTb aHTeHHbl (BubBpaTop)
usrotTaBnuBaeTca K3 Aiopanesov (mMegHon) Tpybel gmametpom  10-40 mMMm.  3nekTpuuyeckas  AnvHa
BMbpaTopa paBHseTcs A/4. [eomeTpuyeckme pasmepbl Bubpatopa ang gvanasoHos 10 u 15 M npvBeaeHbl B
Tabnuue 2.1. Bubpatop B o06s3aTenbHOM nopsgke Kpenutcs Ha msonsatope. C um3onstopoM 0ObIYHO
BO3HMKAKOT TPYAHOCTU, TaK KaK OH JOMMKEH ObITb BbIMOMHEH M3 XOPOLUEro AU3NEKTPUKa U UMETb JOCTaTOYHO
fonbline pasmepbl AN pa3MelleHns Ha HeM BubBpatopa. B kauyectBe Takoro usonstopa MOXHO
nopekoMeHAoBaTb PTOPONMACTOBLIA LUANHAP UNN KEPaMUYECKUIA U30NATOP OT 3MeKTpoceTen.

Tabnuua 2.1
Pasmepbl 3N1eMEHTOB aHTeHHbI «rPayHA-NA3NH»

OuameTp [nvHa BubpaTopa [OnvHa npoTnesoBecoB
Bubpatopa JunanasoH JunanasoH Junana3soH Jvnana3soH
MM 10 m, cm 15 ™, cm 10 m, cm 15 ™, cm

10 255 342 261 350

20 250 339 256 347

40 246 336 252 344
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HwxHWin koHel, BUGpaTopa ¢ M30NATOPOM criefyeT NpunoaHsATb Hag Kpbiwen Ha 1,5-2 M (nydle Boile) K
YCTaHOBUTL Ha onope. B kauyecTBe OMNOpbl MOXHO MCMOMNb30BaTh NPOYHYO TPYBY UNN AepeBAHHbIN LecT
HeoGxoOumoro avameTpa. Bubpatop ¢ M30nATOPOM OOSMKHLI GbITb Kperko 3akpensieHbl Ha onope. [ns
ycTonumBocT BuGpaTopa npu CUMbHOM BeTpe Ha 2/3 ero BbICOTbI CredyeT YKPenuTb 3-4 OTTSKKA U3
KanpoHOBOTO LUHYpa.

Moa M30MATOpPOM KpenaTca 4yeTblpe npoBoda (MPOTUBOBECH) ANMHOW A/4, KOTOpble HaTArMealoTcs B
pagvanbHbIX HarpaBneHusx. [eomeTpuyeckme pasMmepbl NMPOTUBOBECOB NpuBedeHbl B Tabnuue 2.1. OHu
obblyHO Ha 2,5% pAOnuHHee BuGpaTopa. [nA  ynyylweHWs COrnacoBaHWA paguarnbHble  MPOBOAHMKM
pacrionaraloT npuMepHO nog yrrnom 135° Mo OTHOLIEHWIO K BMOPAaToOpy, T.e. OHW HAKMOHEHbl BHU3. dTU
pagvanbHble YeTBEPTLBOMHOBbLIE MPOBOAHWKM COedMHeHbl Mexay coBGoi OKono ocHoBaHus BubGpaTopa, HO
camMm BMGpaToOp OT HMX M30NMPOBaH. HMKHME KOHLbI MPOTUBOBECOB, C MOMOLLbLIO (hapdOpPOBbLIX WU30NSTOPOB,
N30MNPYIOTCA OT KPbILLK.

exbpaTop
HOMYT

Ha0NATOR
OTTAXER

kafene 50 Om

NMAOTHEOREL

onopa

HzonATop
— OTTAXESR

Puc.2.13. AHmeHHa «2payHOo-nnalH»

MaroTaBnmBaloTCA NPOTMBOBECHI M3 aHTEHHOro (MegHOro) KaHatuka unum Gumetannuyeckoro nposoaa
onameTpom 3-5 mMm. TuTalowuin  aHTEHHY KoaKcuanbHbI Kabenb ¢ BOMHOBLIM conpoTuBneHnem 50 Om
NoAKMYaeTCs LEeHTParibHOM XUION K HUXKHEMY KOHLY BMOpaTopa, a onfneTtka CoeauHsIeTCs C pagvanbHO
pacnonoXeHHbIMW NPOBoAHMKaMK (NpoTuBoBecamu). OyeHb BaXHO, YTOObI Bnara He NpoHuKana B U3onsiyuo
KoakcuanbHoro kabensi, Tak Kak B MPOTMBHOM Cllydae OH CT@HOBUTCS COBEPLUEHHO HEMpUemMnemMbiM B
KayecTBe NUHUK nepenaydu.

MonyBonHoBbIe AUMONM N TPEYrofibHUKU ANns avanasoHoB 10 u 15 M BbINOMHAKTCA aHanorMyHo
BbILLIEONUCAHHbIM aHTEeHHaM AN HU3KOYaCTOTHbIX AuanasoHOB C COOTBETCTBYHOLWWM YMEHbLUEHNEM
pa3mepoB many4varoLmx anemeHToB. [Ina gvanasoHos 10 1 15 M gnuHa gunons coctasenset 5 m (fep.= 28,5
Mlu) n 6,72 m (fcp.=21,2 M), COOTBETCTBEHHO, a TpeyrosnbHuka — 10,74 m n 14,43 m.

Kak Bbl y)x& BO3MOXHO 3aMeTunu, AN pacyeta AfMHbl aHTeHH Obinu B3sTbl cpegHue 4vactoTbl (fep.)
Hanbonee wucnNonb3yembliXx Y4YacTKOB Auana3oHoB. Ecnn  KkTo-TO OTAaeT npegnoyTeHne  Kakum-To
onpegeneHHolM Buaam paguocesasu (Hanpumep, CW u DIGIMODE, unu SSB), TO npu M3roToBrEeHUU
yKa3aHHbIX aHTeHH criegyet OpaTe 3HadeHus cpepHux uvacTtot (fcp.), oTBedeHHbIX pAans  paboThbl
UCKINIOYUTENBHO 3TUMKN BUAAMW PagmocBsa3n (U3NyyYeHuns).

MonoxuTtenbHbiM (bakTOpoM B NOcneaHune rogbl ABRseTcs TO, YTO PaguMoniodnTenn MMerT BO3MOXHOCTb
npuobpeTeHuns yxe rotosblXx aHTeHH. Kak B Poccun, Tak u B Apyrux rocygapcreax bnmkHero sapybexbs, B
HacTosLee BpeMs MMeeTCd OOCTaTOYHO (OMPM-NOCPEdHMKOB, TOPrylowWmx aHTeHHamu. B Poccum MoxHO
Ha3BaTb Takue, kak «tOHukom» (http://www.unicom.ru), «TanreHTta» (http://www.tangenta.ru), «COM-COM»
(http://www.com-com.ru) n psa gpyrux. [Npu Hanumyuum duHaHcoBLIX Bo3MoxHocTen B «COM-COMe»,
HanpuMmep, MOXHO NPUOBPECTM OUYEHb AaXke HEMMOXyk BepTMKarnbHYH MHOroguanasoHHyto aHTeHHy CP-6
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(cm. puc.2.7). JaHHas aHTeHHa KOMMNakTHa, Ans ee YyCTaHOBKM He TpebyeTca mMHoro Mecta. OHa paboTtaeT
npakTU4eckn Ha Bcex MbuTenbCckux AuanasoHax, 3a UCKnioveHneM AmanasoHa 160 metpos (1,8 MIw).
ABTOp [aHHOW KHUMM UCMOMNb3YeT yKasaHHyl aHTeHHy ¢ 2008 roga. 3a nepsbii rog paboTel B achupe C
ucnonb3oBaHMeM aHTeHHbl CP-6 6bino npoBeaeHo okono 4000 pagunoceasen ¢ 60 cTpaHaMu Mupa.

2.5. OCHOBHBbIE IMTPABUJIA TEXHUKU BE3OINACHOCTHU
HA JIOBUTETIbCKUX PAONOCTAHLUUNAX

Mpu HacTpowike, perynvpoBke M 3KChnyaTauMu annapaTtypbl MoOUTENbCKUX paaMoCTaHLMIA, a Takke npu
YCTaHOBKE, HAaCTPOMKE W PEMOHTE aHTEHH paamontobuTeny OOMKHbI CTPOro cobnopaTe NpaBuna TEXHUKU
BesonacHocTu, a Takke nNpeaynpexaaTb Criyyan HapyLeHUs 3TUX Npasun APYrMMn nuuamu.

e Annapatypa nobuTtenbckon pagnoctaHumm (TpaHCUBEPBI U T.M.) JOJKHA YCTaHaBNUBATLCSA Ha
pabounx ctonax onepaTtopoB. Kaxgoe pagmoyCcTpOMCTBO AOMKHO OblTb MOMeLEeHO B Kopnyc (KOXYyX),
UCKNIOYaoLWUN BO3MOXHOCTb Cry4anHOro MPUKOCHOBEHUS K TOKOHECYLWUM YacTam annapaTtypbl. Kopnycol
annaparypbl, MMTaeMon OT CET! NEPEMEHHOIO TOKa, A0MKHbI ObITb HAAEXHO 3a3€MEHBI.

« 3asemneHue annapaTtypbl NIOOGUTENBCKON pagMoCTaHUMM AOIMKHO BbINOMHATECA NyTeM NoAKmnioYe-
HWS K cneumanbHO YCTPOEHHOMY Hapy>XHOMY 3a3eMIieHuio, nNMbo K KOHTYpPY 3a3eMneHus 34aHus (XKMnoro
aoma). [Ins ycTponcTBa HapyXHOro 3asemrneHus B sMy pasmepom 1 X 1 meTp u rnybuHon He meHee 1,5
MeTpa MNOMELLAeTCs CTanbHOW WNM MeOHbIA NMUCT TOMWMHOW He MeHee 5 MMm. K nucty pomkeH ObiTb
npuBapeH cTtanbHON (MeaHbIN) NPOoBO ceyeHnemM He MeHee 16 kB. MM. Ecnn sma onsa 3asemneHuns BoipbiTa B
CYXOM rpyHTe, Nepen 3acbinkovi B Hee HeobXoaAMMO MOMECTUTb CMON 301bl UMM APEBECHONO Yris U 0OUNBHO
nonuTb Bodow. BbiBog npoBoaa 3a3emneHust 40 BbICOThI 2,5 MeTpa JOIMKEH ObITh 3alluileH MeTannmyeckon
Tpy6on.

B cnyvasx, korga nogkmntoveHWe K KOHTYpy 3a3eMfeHus 3[aHus HEeBO3MOXHO, [JonyckaeTcs
ucrnonb3oBaHMe AOns 3asemreHus Tpyd BogonpoBoAda (xorogHas Bofa). Ha 3auuwieHHyto Tpyby 4epes
CBMHLOBYIO MPOKMagKy HageBaeTcs MeTannuMyecknii XOMYT, K KOTOPOMY KpernuTCa MpOBOA 3a3eMieHus.
Wcnonb3oBaTtk Ans 3a3eMneHust TpyObl M pagnaTopbl OTOMNMEHMS 1 TA30BOM CETU HE paspeLlaeTcs.

Bce coegvHeHusa B Lensax 3asemneHus annapaTypbl paguocTaHuUMM AOMKHbI ObiTb BbIMOMHEHLI METOAOM
CBapKu, CNpPeCcoBbIBaHUA UMW BUHTOBOM OKPYTKU C nocregyrowen nponankon. NpumeHeHne ogHOW TOMbKO
navky 3anpeliaetca. [na noakmnoyeHusi MpoBOOOB 3asemrieHnst Gnoku annapaTypbl OOIKHbI UMETb
pe3b60BbIEe 3aXMMbI, FapaHTUPYOLLME HAOEeXHOe MeXaHN4YecKkoe COeQUHEHNE U MEKTPUYECKUIA KOHTAKT.

* Bce onepauun no 3ameHe BbIXOAHbLIX SlaMr, 3NeMEeHTOB BbINPSAMUTENbHbIX YCTPOUCTB U T.N. B NpO-
uecce akcnnyaTaumm niobuTenbCKon paguocTaHumMyM AOSMKHbl BbIMOMHATLCA B MOMHOCTLIO 0BEeCTOYeHHON
annapartype. Nepen Hayanom paboT Heo6X0AMMO MpW MOMOLUM Lyna HanoXuTb NEPEeHOCHOe 3a3eMreHune
Ha BCce feTanu pagMoycTPOWCTBa, rAe MOryT COXpPaHATbCS 3apsabl BbICOKOro HanpshkeHus.

e HacTpoiky u perynupoBKYy BKIOYEHHbIX nepefaTyMKoB Hago NPOWM3BOAUTH TOSLKO OOHOW PYKOMW,
Jepxa BTOPYK PyKy 3a CnuHon. PerynupoBka AormkHa Npov3BOAUTHLCA UMHCTPYMEHTOM C M30MMPOBaHHbIMU
py4kamu.

e Bo Bpewmsi rposbl unu npu ee NpubNMKEHUM 3SKCNyaTauust MOOUTENBCKON paguoCcTaHuun A0KHA
ObITb NpekpalleHa, BBOAbI UOEPOB aHTEHHbIX YCTPONCTB 3a3eMrieHbl, a annapaTypa cTaHumm obectoveHa.

* He paspeliaetca gonyckatb k paboTe C annapaTtypoy MOCTOPOHHWUX ML, OCOBEHHO HaxoOsLUMXCS
B COCTOSIHWUM OMbSIHEHUS.

e« B pabotax no ycrtaHoBke MauT (DalleH) aHTEHHbIX COOPYXEHWI LOIMKHbI MPUHUMATb yYacTue He
MeHee [BYX YenoBek, a Npu yCTaHOBKE MayT BbICOTON Hornee 8 MeTPoB — He MeHee LIEeCTU YenoBeK.

e 3anpelwaeTtca nogHMMaTbCs Ha MauTbl (6alHM) M NPoOU3BOAUTb PaboTbl Ha AHTEHHbIX YCTPOW-
CTBax BO BpeMs rpo3sbl Unu npu ee NpubnmxeHun, npy CUNLHOM BETpe, AOXAEe, CHeronaae u rornonege.

e Jlnua, nNpousBoOASLIME HA a@HTEHHbIX YCTPOWCTBAX IOOUTENBCKUX CTaHUUIA paboThl, CBA3AHHbIE C

BbIXOAOM Ha KpbILLY 34aHUSA UNN NOABLEMOM Ha MayTbl (6aluHK), OOMKHbI UMETb 00YBb C HECKOMb3SLLEN

NMOAOLLBOW M BPe3eHTOBbIE UMW KOXaHble pyKaBuLbl.

» [lepepn BbIXOAOM Ha HaKMOHHYKO KpbIWy 3[aHWst He 0OXOOAMMO HaOeTb NPeAOXPaHUTENbHbIN MOSIC
CO CTpPaxoBOYHOW BepeBKoW, MO0  06BA3aTbCS MPOYHOM BEPEBKOW, OCTaBUB CBOOOAHBIN KOHeL, Anis
cTpaxoBku. CTpaxoBOYHYIO BEPEBKY CrnefdyeT 3akpenuTb Ha 4deppake 3a Ganky unu ctponuna. Kpenutb
BEPEBKY 3a AblMOBble TPYObl, CTOVKN pagMOTPaHCIALMOHHBIX CeTel, MayTbl TENEBU3UOHHBLIX aHTEHH U T.M.
3anpetlyaeTcs.

e OTTSKKM @aHTEHHBIX MaJyT JOIMKHbI KPENUTBCA 3a Banku Kpbiln WnM BAENaHHble B CTeHe 3[4aHus
3aknagHble yacTu (kpenneHusi). KpenneHue oTTskek K Tpybam, CToWkam paguoTpaHCISLMOHHBIX ceTen, a
Takke 3a kapHu3bl, xxenoba n BOOOCTOYHbIE TPYObI 3anpeluaeTcs.

+ PeMOHTHble N MOHTaxHble paboTbl B MOMELLEHUM NIOOUTENBCKOW paguoCcTaHUuK, CBA3aHHbIE C
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NnpYMeHeHWeM ferkoBocnnaMeHsilolmxcs  BewecTe (BeH3uHa, aueToHa, Macen MW T.N.), [OOJDKHbI
NPOU3BOAMTLCS TOMBKO B CBETOE BPEMS CYTOK NPU NOMHOCTLI0 06ECTOYEHHOI annapaType W BbIKMoYEHHOM
ocsellleHnn. Bo Bpemsi Takux paBGoT MOMb30BaHWE SMEKTPOMHCTPYMEHTOM, BKMOYAs MasNbHUKM K
n3MepuTerbHble NPMBOpPbLI, MMTaeMble OT CEeTU, 3anpeLlaeTcs.

Mo okoHYaHWM PaGoT OCTaTKMU NErKOBOCMITAMEHSIOWMXCS BELWeCTB, a Takke NponuTaHHas MK BeToLb,
npomacreHHble TPAMKW 1 T.N. AOSKHbI BbiTb YOpaHbl M3 MOMELLEHUS PaanoCTaHUMKU, a caMo MoMelleHne
MPOBETPEHO.

» Bcerga cnieayet GbiTb OCTOPOXHBLIM MpY paBoTe C 3NeKTPUYECKUM TOKOM.

«  Kaxaplit paguonto6utenb 0653aH U3y4nTb NPMEMbl OKasaHWsl MepBoi NOMOLLM NOCTpaaaBLIeMy OT
NOPaXEHNs SNEKTPUYECKNM TOKOM.

« CnaceHue MoOTeprnesLlIEro Mpu MOpaXeHW TOKOM B GOSbLUMHCTBE Cryvyaes 3aBWUCUT OT TOTO,
Hackomnbko GbicTpo emMy GyaeT okasaHa nepeas NMOMOLb. [103TOMY NpU HecYacTHOM cryyae HeoGXoauMOo
[eicTBOBaTb BbICTPO M PELLUMTENBHO.

»  Ecnu B cniyyae cygopoXHOro CoKpalleHVsl MbIlL, NOCTPaAaBLUUiA HE MOXET BbiNyCTUTb U3 pyK Npo-
BOA MMM MHCTPYMEHT, HYXXHO HEeMeASieHHO BbIKMIOUYUTL YCTAHOBKY WM e OTopBaTb MOCTpadaBluero oT
TOKOHECYLUMX YacTeil. B aTomM criyyae Henb3si NpukacaTbCs K YenoBeKy, HaxodsLeMycsi Nog TOKOM, ronbiMu
pykamu. Hago obssatenbHO UCMonb3oBaTh Kakon-HMByOb U30MNALMOHHbLIA NpeaMeT (Cyxyto nanky, BepeBKy U
np.). MoxHO Takke M30MpoBaTh CBOU PYKM PE3UHOBLIMU NepyaTkami, Cyxoi TPAMKOW, (ypakkor v ap.

» Ecnu nocTpagaBwmii HaxoAMTCs B CO3HaHUM (HO 4O 3TOro Gbifl B 6eCCO3HaTENIbHOM COCTOSIHUM),
TO BBMAY BO3MOXHOIO YXY/ALIEHUS €70 COCTOAAHMSI HEOBX0AMMO BbI3BaThb Bpaya.

»  Tpu GeccosHaTENbLHOM COCTOSIHUM MocTpadasLlero (HO Npu HamMuMM Y Hero crnaGoro AblXxaHus 1
nynbca) Heo6Xo0ANMO YNOXWUTL ero yao6HO 1 POBHO, PACCTErHYTb OAEXAY Ha rpyau, co3aaTthb NPUTOK YMCTOrO
Bosdyxa. [locTpagaBlueMy HYXHO AaBaTb HIOXaTb HalIATbIPHbIA CNMPT, OOpLI3raTb €ro BOLOOW, CPOYHO
Bbl3BaTb Bpaya.

»  Ecnu noctpagaBlunit AbILUAT HEPOBHO MM BOOGLLLE Y HETO OTCYTCTBYIOT NPU3HaKM XU3HU (HET Abixa-
HUsi, Nynbca, cepauebuenuns), cneayeT HEMEANEHHO HayaTb UCKYCCTBEHHOE AbixaHue U He npekpallaTtb ero
[0 NpubbITHs Bpava.

»  [pu nopaxeHUn TOKOM 1 Becco3HaTenbHOM COCTOSIHIUM NMOCTPaAaBLLIEero, 4Opora Kaxaas cekyHaa.
MosToMy nepByld MOMOLLL HeoBXOAMMO OKasaTb HEMEANeHHO, M0 BO3MOXHOCTU TYT e, Ha MecTe
MPOUCILIECTBUA. VICKYCCTBEHHOE ApblxaHue credyeT Mpov3BOAWTbL [0 MOMOXMTENbHOrO pesynbTarta
(oxuBrieHus) unu go npubbiTa Bpada. HaGnioganuck cnyyaun, Korga Mocre MopakeHUst TOKOM Mioau
BO3BPALLANUCh K KM3HU TOSNBbKO Yepes HECKOSIbKO YacoB.

» Bo Bpemsi Npon3BOACTBA UCKYCCTBEHHOMO OblXxaHUs HE06X0AMMO CNeanTb 3a COCTOsIHMEM MocTpa-
Aaslero. Mpy NosiBNieHUM y HEro CaMoCTOSITENbHOMO BAOXa MCKYCCTBEHHOE AblXaHWe HYXHO MpeKkpaTuTb.
Ecnv nocne HECKOMbKMX MrHOBEHMWI OXMOAHMS OKaXeTCsl, YTO MOCTpadaBLUMA He AObIWWT, HYXHO
NPOOOMKNTL UCKYCCTBEHHOE AblXaHue.

O o od
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FMABA I
NMPABO HA PAEOTY B 3®UPE

3.1. KATEOPUW JIIOBUTEIbCKUX PAOQUOCTAHUWUA

B Poccuu 1 ctpaHax 6nvxkHero 3apybexbsi niobutensckue paavocTaHumu ObiBalOT UHAMBUAYANbLHOIO U
KONMEKTUBHOro nornb3oBaHusa (Kak U B 6OMbLUMHCTBE APYrMX CTpaH Mupa) 1 noapasgensalTcs, Kak npaBuno,
Ha YyeTblpe KaTeropum — 4YeTBepTylo (HayarnbHy), TPETLIO, BTOPYO U MepBylo (Bbicwyto). OTnnyme nmeroT
Monposa, AsepbangxaH, benapycb, TamkukuctaH u TypkmeHucTaH. Tak, B Mongose nwobutenbckue
pagvocTaHuMn MMelT OefneHue Ha NATb KaTeropui, BbICLLEW M3 KOTOPbIX SABMSETCA KaTeropus «3akcTpa-
knacc». B Benapycu, AsepbanmkaHe M TamKUKACTaHe MobuTenbckne paamocTaHUMM noapasgensitorcs
Bcero Ha 3 kateropun: B AsepbarigxaHe n TagKUKMCTaHe TPagMLUOHHO Ha 3-10, 2-10 1 1-10 kateropuu, a B
Benapycu Ha kaTeropum C (HavanbHasi), B n A (Bbicwas). TypkmMeHUCTaH BoobLle He umeeT AeneHusi
nobuTenbcknx pagnocTaHUMi Ha Kakve-nubo kateropuun. B aTon cTpaHe paguocTaHuMu pasnuyarTes
TONbKO MO BUAAM (MHOMBUAOYaNbHbIE U KOMMNEKTBHbIE). A B Takux cTpaHax, kak KasaxctaH, Kelprbl3cTaH u
py3us, nobuTtenbckne pagnocTaHLUmMM XOTb Y UMEKOT AeNeHMe Ha YeTbipe KaTeropuu, Ho onpeaensitTcs no-
apyromy. B yactHocTn, B KasaxctaHe u KyprbiactaHe paguoctaHumm aendrcs Ha 3-10, 2-10, 1-10 kaTeropum u
KaTeroputo «3KCTpa-knacc», KoTopas ABMseTcs BbiCluen. B py3uun BbIClIEN Takke SBNSETCA KaTeropus
«3KCTpa-Knacc», a octanbHble 0603HavaroTCA Kak kateropun C (HavanbHas), B n A.

[o HepaBHero BpemeHuM M B YKpanHe nobuUTenbCckMe paaMocTaHumMM noapasfensanucb Ha JeTbipe
kateropun. OgHako HOBbIN PernameHT nobUTENbCKON paguocBasvM YKpauHbl, YTBEPXAEHHbIN pelueHnem
HauunoHanbHoM KOMUCCHUY MO BOMPOCaM PerynupoBaHus CBA3u YKkpauHbl oT 21 oktsa6psa 2010 roga Ne 475 u
BCTYNBLWINK B Aencteue B (eBpane 2011 roga, BHEC CyLWECTBEHHble M3MeHeHus. B yacTHOCTW, HOBLIN
PernameHT YkpavHbl npegycmatpuBaeT B AaHHOW CTpaHe AeneHne niobutenbCkux pagmocTaHLmMn BCero Ha
TPpU KaTeropuu.

B yem >xe pasnuyne kaTeropui nOUTENBCKUX pPagnoCTaHUMi U Yyem OHO obycnosneHo? Bo-nepBbix.
Kateropuun pagvocTaHumi pasnuualoTcs Mexay cobor paspelleHHbIMU Ansg paboTbl mornocamu 4acTorT,
BMOAMM U3NYYEHUA U pa3peLLeHHO MOLLHOCTLIO nepeaartyvka. Bo-BTopbix. MNogpasaeneHve nobuUTenscknx
pagvocTaHuMn Ha kaTeropuy oBycrnoBneHo HeobXOAMMOCTBbIO HanMuus OnpeaeneHHoro onbitTa paboTbl B
adupe 1 no3HaHuM B obnactu nbutenbCKoro paguo, a Takke COOTBETCTBYHLLEro BO3pacta orneparopa
(BnagenbLua) pagMocTaHumm.

3pech cneayeT ckasaTtb, YTO OO HEJABHErO BPpEMEHW B JOKYMEHTAX, PErMaMeHTUPYHOLNX MOOUTENbCKYHO
paguocessb, MOHATUE KaTeropuv OTHOCUIIOCH WCKITYUTENbHO K paauocTaHuuu. B HacTosdlwee Bpems
NOSIBUIOCH Takoe NOHATUE, Kak KBanudurkaumoHHasa kaTeropus paguontobutens. Ytobbl 3Tn ABa NOHATUSA He
BBOOMNW HauuMHawoLwWwmx paguoniobutenen B 3abnyxaeHue, criegyeT ckasaTb, YTO Mexady Kateropuen
nobuTeNbCKOM paaMoCTaHUMU U KBann@UKaLMOHHOW KaTeropven paguonobutenss uUMeeTcs npsamoe
COOTHOWeEeHNe. B uvacTHocTW, Hanpumep, paguonobuTen, WMELWMN TPeTblo  KBanUAUKaLMOHHYIO
KaTeroputo, MoxeT paboTaTb Ha paguocTaHuum 3-n kateropum (HO He Bbllwe). KakoBa e rpagauus
KBanuUKaLMOHHbIX KaTeropuii paguornobutenen? Ha npumepe Poccum oHa BbIrMAQUT CcnegyloLlnm
obpasom:

- yeTBepTas kBanMUKaALUOHHAs KaTeropuss — COOTBETCTBYET HayanbHOW KBanudumkaumm ans
ucnonb3oBaHus Tonbko YKB guanasoHos: OBY (VHF), YBY (UHF), CBY (SHF) n KBY (EHF);

- TpeTbsl KBanMdrKaLMOHHas KaTeropusi — COOTBETCTBYET KBanudurKaLmm HOBUYKA;

- BTOpas kBanvdukaumMoHHasi KaTeropus — COOTBETCTBYET OCHOBHOW (0bLuein) kBanndukauuu;

- NepBas KBanuduKaLMoHHas KaTeropus — COOTBETCTBYET BbICLUEN KBanudmkaumm.

Ksanudpukauma paguontobutens (kBanudukauMoHHas kateropus), Ans Bbldadn eMy paspelleHus Ha
npaBo 3Kcnnyatauuum nobUTENbCKOW paguocTaHumMM COOTBETCTBYIOLLEN KaTeropuu, onpepensieTcs no
pesynbTaTtam 3K3ameHa MO 3HaHWK OCHOB 3MEKTPO- U pagMOTEXHWMKU, TeXHWKU Be3onacHOCTM M npasBun
paboTel B 3cupe (MPUMEPHbIA CMUCOK 3K3aMEHAUMOHHbIX BOMPOCOB ANs BblAauyM paspeLleHuin Ha
KCnnyaTaumio NobuTenbCkUX paamocTaHLMn POCCUNCKMM paguontobuTtensmM npuseaeH B npunoxexHun 1), a
Takke 9K3aMeHa MO nepedaye KAYOM U NpueMy Ha cnyx TenerpadHon asbyku. B psge crtpaH
MOCTCOBETCKOro NpocTpaHcTBa (Hanpumep, B KasaxcTtaHe) pagvoniobutenu OOImKHbl yMETb NMpUHUMAaTh U
nepegaBaTb CMbICMOBbIE CUrHanbl CO CkOpocTbio 30 3HaAKOB B MWHYTY Ans 3-W kaTeropuu, 60 3HakoB B
MUHYTY AN 2-i kaTeropun u 90 3HakoB B MUHYTY Ans 1-ii kaTeropun. [1o HegaBHero BpeMeHu B Poccum
3HaHMe TenerpadgHoOn a3byku Ons onepaTtopoB pagvocTaHuuin 3-i, 2-n 1 1-i KaTeropum Takxke siBNANOCb
obsasaTenbHeiM. B 2010 rogy paHHoe TpeboBaHMe akTuyecku Obino OTMEHEHO Ans onepatopoB
paguocTaHuun 3-1 1 2-n Kateropuu, a ansa onepaTtopos paguoctaHumin 1-n kaTeropum HOpMaTuB CHWKEH A0
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60 3H/MuH. HoBbii PernameHT noOMTENbCKOM pagmMocBA3N YKpauHbl Takke He npegycmaTpuBaeT Ans
onepaTopoB paanoCTaHUMn 3-1 1 2-i kaTeropumn ob6a3aTenbHOro 3HaHua TenerpadHon asbyku.

B Poccuu, kak 1 B page Opyrmx cTpaH NoCTCOBETCKOro MpPOCTpPaHCTBa, ANA OTKPbITUS pagmocTaHumi 4-in
KaTteropum npPUMEHsSeTCs YNPOLLEHHbI MOPSAOK CcAayvuM  KBanUUKaLMOHHbIX 3K3aMeHOB B  Buae
cobecenoBaHua. Kpome aToro, Ans rpaxgaH, nNpoXuBaloLwWMX B OTAANEHHbIX HAaCeneHHbIX MyHKTax u Ans
WHBaNMAOB, JOMYCKAETCA 3a04HbIV NPUEM 3K3aMeEHOB.

Pagvoniobutenu, He uMewlwmne onbiTa paboTel B adupe, MOryT MOMyYUTb paspeLleHue TONbKO Ha
akcnnyataumio nobuTenbcknx paguoctaHumi 4-n unu 3-i KaTeropuu, T.e. HadanbHOW kateropuu. Jlioboe
MOBbILIEHNE KaTeropmm NobUTENBCKON paamoCcTaHUMM MOXET ObiTb NPOM3BEAEHO HE paHee, YeM 4vepes rof
nocne nonyvyeHust paspeLleHns Ha aKCnnyaTaumi pagmoctaHumum 6onee HU3KOM KaTeropum.

BospacT, No AOCTUXKEHMIO KOTOPOro BO3MOXHO NONyYeHne paspeLleHns Ha aKcnnyatauunio nobutenbckom
paguocTaHuMM TOW UNU MHOW KaTeropuu, B KaXOoW CTpaHe onpefensdeTcs No pasHomy. Tak, Hanpumep, B
Poccun paspelueHns Ha akcnnyaTtaumio niobutenbCckux paguoctaHumi 4-i u 3- kaTeropum BblgatoTcd
nnuam, JocTurwimm 8-neTHero Bo3pacTa, 2-1 kaTeropum — JOcTuriimMmM 14-neTtHero Bo3pacTa, a 1-i kateropum
- pocturiumMM 16-neTHero BospacTta. [lpy 3TOM HavanbHMKaMu KOMMEKTUBHbBIX PaguoCTaHUUA MOryT ObiTh
TONbKO nuua, gocturiune 16-netHero Bo3pacta, He3aBMCUMO OT KaTeropum paguocTtaHuuu. B KasaxcrtaHe
Takke, HaunHaa c¢ 2009 ropga, gonyckaeTcs Bblgaya paspelleHuin Ha 3JKchnyaTaumio niobutenbckux
paguocTaHuuMi rpaxpgaHam, AOCTuriumMMm 8-neTHero Bo3pacta. OAHako HayanbHUKaMu  KOMNEeKTUBHbIX
paavocTaHLMIn B 3TOW CTpaHe MOoryT 6bITb TONbKO Nuua, gocturiume 18-netHero Bospacta.

WHTepecHbIM aBNsSeTCa nonoxeHne B YkpauHe. B aToli cTpaHe PermameHToM niobyTenbsCkom paamocBsiaun
BOOOGLLe He onpeaeneH BO3pacT, N0 AOCTUXKEHMIO KOTOPOro rpaxaaHaM MOryT BblAaBaTbCs paspellueHns Ha
3KCnnyataumio  nobuTenbCcknux  paguocTtaHuui. [aHHbIi  BOMPOC pellaeTcd B KaXdom  cnydae
uHouBMAayanbHO. B 4acTHOCTM, Npu NPUHATUM pelleHMr O Bblgade paspelleHuMrn Ha 3KcnnyaTauuto
NOOUTENBCKNX PaAMOCTaHLMIA HECOBEPLUEHHONETHUM rpaXxaaHam BrnepBble, YYUTbIBAETCS HanMumMe B CeMbe
OpYyrux pagnontobutenen-kopoTKOBONMHOBMKOB. B Mpy3nu Bbigaya paspelleHunin CBA3bIBAETCSA C NOMyYeHnem
rpaxgaHnHOM nacnopTa, NOATBEPXAatoLLEro ero rpaXxaaHCcTBO.

3.2. [TOPS4OK MOJIYYEHUST PA3PELLEHUA HA 3KCI/TYA TALHIO
JIOBUTEITIbCKUX NMTPUEMO-TNEPELAOLUNX PAONOCTAHUNN

[ng skcnnyaTaumm nepegarwLux u npueMo-nepeaarLnux paamoycTporucTB (paanoanekTpoHHbIX CpeacTs -
P3C) He3aBMCKMMO OT MX Ha3HadyeHus (Mbutenbckas paanocBa3b, «0X0Ta Ha NUC» U T.4.) HeobxoanMo, Kak
cnepyeT M3 npeablgylwlero pasgena, MMeTb crneuuanbHoe paspelleHvie (nuueHsuto). Takue paspelueHus
BbIJAIOTCA TEPPUTOPUANbHBIMU OpraHamMu YrnomHOMOYEHHOrO rocyLapCTBEHHOro opraHa B obnactu cBsau,
UMeKLLEerocd B KaxAaonm cTpaHe. B HeKoTopbIX criyyasx paspelleHust BblOaloTcs HenocpeacTBEeHHO
YMONMHOMOYEHHBIM TOCYAapCTBEHHBIM OpraHoM CTpaHbl B obnactu cesisu. Hanpumep, B YKkpauHe 3TO
YKpanHCKM rocygapcTBeHHbIN UeHTp paguodactoT (YILUP), B Benapycu - [ocyaapcTBeHHas WHCNEKUuMs
Pecny6nukn Benapycek no anektpocsasn (benlM3), B KaszaxctaHe - AreHctBo Pecnybnukn KasaxctaH no
uHdpopmatusauum n ceasm (AUC) u T.4.

Pagvoniobutenb, Xenawwmid MONy4MTb pas3pelleHrMe Ha OTKpbiTue NbUTEenbCKoM paaMocTaHLmK,
OOMKEeH HanpaBuTb B TeppuTOpuanbHbI (06NacTHOW, KpaeBoW, pecnybriMkaHckMA W T.M.) opraH
YMONMHOMOYEHHOrO rOCYyapCTBEHHOrO opraHa B 0b6nacTv CBSA3M MO MECTY CBOErO XUTENbCTBA 3asiBNeHue C
nNpocbbor NPUHATL Y Hero KBanuUKaLMOHHBLIA 3K3ameH. TepputopuarnbHbId OpraH YnoMHOMOYEHHOro
rocygapCTBEHHOro opraHa B obnactu cBaswn onpegensieT KBanuUKALUMOHHYIO KOMWUCCUIO U MUCbMEHHO
yBeAOMNSET 3asaBUTENS O MeCcTe U BpeMeHn caaym ak3ameHa. Cpok pacCMOTPeHUs 3asiBNieHUst COCTaBnseT,
Kak npaBuno, oauH Mmecsy. OdopMneHne OO0KYMEHTOB Afsi MOMNyYeHWsl paspellueHus Ha IKChfyaTauuo
npvemo-nepefatoLLen paguocTaHumn NponM3BOAUTCHA TOMbKO Mocne caadu KBannduKaLMoHHOrO 3K3aMeHa,
yka3aHHoro B pasgene 3.1 gaHHOW rnasbl.

BHauyane paguvoniobutento BblgaloT paspelleHne Ha MOoCTpouKy (NpuobpeTeHre, BBO3 M3-3a rpaHuLbl)
pagvocTaHumMu. [ns ero nonyvyeHuss B TepputTopuanbHbiA OpraH YMoONHOMOYEHHOr0 rocy4apCTBEHHOrO
opraHa B 0b6nacTtu cBs3u Heob6XoaNMO NPeACTaBUTb CNeayLne AOKYMEHTbI:

- 3afiBNieHUe ycTaHOBIeHHOro o6pasua;
- hoTOKapTOUKY (YCTaHOBMEHHOrO pa3mepa);
- cnpaBKy KBanuduKaLuMoHHON KOMUCCUM O cAa4ve IK3aMEHOB;
- KOMUIO AOKYMEHTA, YA0CTOBEPSAIOLLEro NIMYHOCTD.
Jlnua, He pocturiuve 16-neTHero, a B HEKOTOPbIX CTpaHax 18-nmeTtHero Bo3pacTa, AOMNOMHUTENbHO
npeacTaBnsioT:
- CMpaBKy XWJIMLHOIrO opraHa o MecTe NMOCTOSIHHOW perucrTpauuu (NPOnuckm);
- 3asiBNeHuMe O4HOro M3 poauTerner (MNU NUL, UX 3aMEHSIIOLWMX) O TOM, YTO OH (OHa) He Bo3paxaeT
NPOTUB BbIAayYM pa3pelleHUsi Ha NOCTPOMKY (nMpuobGpeTeHMEe) U IKCMilyaTauuilo nbuTenbcKomn
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paanocTaHUUM U NPUHMMAET Ha ce6 OTBETCTBEHHOCTb 3a cobniogeHue ee BnagensbLeM (T.e. CbIHOM,
Ao4Yepblo UNu nogoneyHbIM) TpeboBaHu PernameHTa nob6utenbckon paguocBaAsun (MHCTpykuumu o
nopsiAke perncTpauMm M 3Kcnnyatauuu nOOUTENbCKUX paguoCcTaHLMW M T.N.), BKNOYasA TEXHUKY
6e3onacHocTu (npunoxeHve 11). B 3aToM cnyvyae Takke NpeAcTaBnseTCcs Konus nacnopta AaHHOro
3agBuTens.

Mpn OTKPLITUN KONMEKTUBHOW paaMoCTaHUMU (PU3NYECKUM WK OPUONYECKUM NULOM (YYpexaeHuemM,
opraHusauven) WMKW OOMOMHUTENbHO MNpeacTaBnsAeTcd 3asiBfieHMe Ha  OTKPbITWME  KOMMEeKTUBHON
pagvocTaHUMKn € yKasaHueM MecTa ee pasMeLleHuns, a Takke pekoMeHayeMoro paguontobutens B kKayecTse
HavarnbHWKa paguocTaHuUuu.

MonyunB paspelleHve Ha MOCTPOMKY (NpuobpeTeHne) MbuTenbCKOW pagmocTaHuuM paguontodutens
[OOMKEeH YCTaHOBWUTb annapaTypy paavoCTaHUMKM U MOArOTOBUTbL €e K paboTe B CPOK He MOo3JHEe LWeCcTu
MecsiueB CO [HS MonyyvyeHWs paspelleHus. [locne ycTaHOBKM annapaTypbl HeobXxogumo MUCbMEHHO
n3BECTUTb 06 3TOM TeppuTopuarnbHbIN opraH YNorIHOMOYEHHOro rocy4apCTBEHHOMO opraHa B 06nacTu cBasm
W NpefocTaBuUTb BO3MOXHOCTb €ro npeacTaBuTento (Mnu yrnosIHOMOYEHHOMY NpPEeACcTaBUTEN0 paguontodu-
TEenbCKOW opraHusaLmm) oCMOTpeTb paanoCTaHUMIO, KOTOPbIA MOCe OCMOTPa COCTaBMSAET akT TeXHUYECKOro
OCMOTpa paauocTaHumu. [aHHbln aKkT paguoniobutens npeacTaBnseT B TeppuTopuarnbHbIA  opraH
YMONHOMOYEHHOrO roCyAapCTBEHHOro opraHa B obnactu caswn. B cnyyae npuobpeTeHus pagnocTaHumm
(TpaHcMBepa) NPOMBLILLNIEHHOrO W3rOTOBMEHUS, MNPEeACcTaBnseTcs TeXHUYECKMM nacnopT Ha [AaHHYo
paavocTaHumIo.

Mo nocTynneHuio Yyka3aHHOro akrta (MNM TexXHUYecKoro nacrnopta) TeppuTopuanbHbI — opraH
YMONHOMOYEHHOr0 rocy4apCTBEHHOrO opraHa B obnactu CcBA3W BblgaeT paguontobutento paspelleHve Ha
aKcnnyatauuio NobUTEeNbCKOW paguocTaHuuM COOTBETCTBYIOLLEN KaTeropuu, B KOTOPOM yKasblBaeTcs
NPUCBOEHHbIV NO3bIBHOM CUrHan. Pa3spelleHue BbigaeTca Ha onpeaeneHHbI CPOK U MO UCTEYEHUI0 AaHHOro
Cpoka noanexuT nepeperucrpaumm (MpoaneHuio).

Kak npaBurno, JOKYMEHTbl B TeppuTOpManbHbI OpraH YNOSIHOMOYEHHOro rocygapCTBEHHOrO opraHa B
obrnacTu cBsi3u NpeAcTaBNAlTCA yYepe3 obnacTtHyw (KpaeByro, pecrnyOnvKaHCcKylo 1 T.n.) paguonobuTtens-
CKYH0 opraHusaumio.

B Poccuun n HekoTopbIx cTpaHax GnivkHero 3apybexbsi Ans rpaxgaH M3 4Yucna BOEHHOCNYXallmxX U nuu
rpaxgaHckoro nepcoHana BoopyxkeHHbix Cun, >xenawwmx MONyYUTb paspelleHne Ha OTKpbITue
(akcnnyaTaumio) NobuTensLckon paanocTaHumMmn, OOMONHUTENbLHO TpebyeTca npeacTaBneHue NUCbMEHHOro
paspelleHss KomaHaupa BOMHCKOW YacTu (HavanbHuKa opraHm3auun). Hanpumep, NHCTpyKuns o passutuu
pagvontobutenscTea B BoopyxeHHbIx Cunax Poccunckon ®eaepaumm, yTBepaeHHas Nnpukasom MUHUCTPa
060poHbl P® o1 24.01.1996 r. Ne 34 (npunoxeHwe 2), onpegensieT, YTo ohopMIIEHNE pa3peLLeHns Ha
nocTponky (npuobpeTeHne) MOUTENbCKUX PagMOCTaHLUMA, MX YCTaHOBKa M 3KCMnyaTaumsi BOEHHbIMU
paavoniobuTensamMm ocyLecTBNAeTCa B YCTAHOBNEHHOM MOPSIAKE C MUCbMEHHOrO paspeLleHns KOMaHaNPOoB
BOMHCKMX YacTel, HauyanbHUKOB yUYpeXaeHUi, HayarnbHUKOB BOEHHO-y4eOHbIX 3aBefeHun, NpeanpusaTui u
opraHusaumn MuHuctepcTBa 060poHbl Poccuiickon defepaumm, B KOTOPbIX OHW MPOXOAAT BOEHHYH CIYyXOy
(paboTatoT), MO cornacoBaHWI0 C HavanbHUKaMu BONCK CBA3WM OKPYroB, rpymnnbl BOWNCK, HaYyanbHUKaMmn CBA3N
dnoTtoB. B YkpavHe aHanornyHas MHCTPYKLUSI BBEleHa B AEACTBUE NPUKA30OM MUHUCTPA 060POHbI YKpauHbl
1993 roga Ne 107 (http://www.uarl.org.ua/ 1d/1/139 v838.pdf).

MepeBon nbuTenbckon pagmocTaHumn B 6onee BbICOKYI KaTeropuio OCYLLECTBMSETCH Ha OCHOBaHUK
3asABMeHnsa U CnpaBku O caadve ee BnagenbueM (HavanbHUKOM) KBanudUKaLMOHHOro ak3ameHa. [pu atom
OeWcTByloLLee pa3peLleHme Ha SKCnnyaTauuio paguocTaHumm NoanexuT nepeodopMeHuto.

Mpw nonyyeHMn paspeLLeHns 1 Npu ero nepeperncrTpauum B 6onbLUMHCTBE CTpaH paguontobuTens nnaTtuT
pervcTpaumoHHbIn cbop. Kpome atoro, paavontiobutens AOMKEH ynnaynBath eXerogHsl (O4MH pa3 B rof)
3KCMIyaTauMoHHBIN cOop 3a MCnonb3oBaHWE nepefaTynMka B COOTBETCTBMU C OEWCTBYHOLLMMU Tapudamu.
ExerogHbln  3KCMMyaTaUMOHHBIN COOP BHOCUTCA Ha pacyeTHbIi CYeT TeppuTopuanbHOro opraHa
YMONHOMOYEHHOrO rOCYAapCTBEHHOro opraHa B obnactu CBA3M B CPOKM, onpedeneHHble PernameHTom
nobutenbckon pagunocBasn (MHCTpyKUMEN) UM WHbIMW HOPMAaTUMBHLIMU aKTaMu, pernameHTUPYoLWMMM
BOMNPOCHI NMobUTENbCKON paamocsa3n. Mpu Heynnate aKcnnyaTalMoHHbIX COOPOB B YCTaHOBMEHHbLIE CPOKMU,
paspelleHre Ha aKcnyaTauuo nobutenbckon pagmMocTaHLMn MOXeT ObiTb aHHynupoBaHo, Nnbo aencTene
ero MoxeT 6blTb NPMOCTAHOBMEHO.

B uenom, ¢ He3HauyUTenbHbLIMW OTKIMOHEHUAMW, OMUCAaHHbLIN B 3TOM Maparpade MnopsaoK MonyvyeHus
paspelleHnin Ha OTKpbITUE (3KCnnyaTauui) nobuTenbCcknux paguvocTaHuMin AeNcTBYeT BO BCeX CTpaHax
BrimkHero 3apybexbsi. YNOMSAHYTbIE OTKMOHEHMA MOTYT 3aKnio4aTbCa B TOM, YTO B psae cTpaH ocdopmneHve
paspeLleHuii npoucxoauT B ABa 3Tana. To ecTb, Nocrne caayn KBanugukaunoHHbIX 9K3aMeHOB paguonio-
butenb chaeT (HanpaBnsieT) B Teppu