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B. H. Kpactok (p-p TexH. HayK, Npod.) — Hay4HbIA PyKOBOAMTENb

METOOWKA PACYETA NNASEPHOI'O KAHAIA CBA3KU

[ns pelenuns 3agay (hopMUPOBaHNS KAYECTBEHHOTO BbICOKOCKOPOCTHOTO KaHarna CBsi3W Ha HebomnbLumX
AUCTaHUMSX B Npeaenax npsiMorn onTMYeCKoi BUAMMOCTM UCNONb3YI0TCS CUCTEMBI NIa3epHON CBA3N. Hapsay ¢
npemmyLiecteamu, y cuctem AOJIC (AtmocdepHble OnTudeckue JIHuM CBSA3M) eCTb CYLLECTBEHHBIA HEAO-
CTaToK — 3aBUCUMOCTb OT NOTOAHbIX YCNOBUA. MIHTEHCUBHbIE OCAdKW, @ B OCOBEHHOCTU TyCTOM TyMaH, MOryT
oKasaTb CUIbHOE BMWSIHUE Ha Ka4ecTBO CBA3M. PaspaboTaHo HeMano KOHCTPYKTUBHBIX PELIEHWI, CHUKAKOLMX
HeraTMBHOE BNUSIHWE OCaAKOB W APYrux aTMOCEPHbIX (hakTopoB. Tak kak MOroAHble YCroBUS CyLLECTBEHHO
pasHATCS B 3aBUCUMMOCTU OT MecTa akcnnyaTauun AOJIC, npu npoekTupoBaHumn cuctem TpebyeTcs ocobbin
MOAXOZ, YUMTBIBAIOLMIA MECTONONOXEHNE N OCOBEHHOCTU KOHKPETHOrO NPUINOXEHMUS, AN KOTOPOro co3gaeT-
cs cuctema.

Moatomy Ans 9 eKTUBHOTO NPOEKTUPOBAHNS CUCTEMBI CBA3N HEOOXOAMMO NPOaHaNU3NPoOBaTh CUTY-
auuio, NoCTaBUTb COOTBETCTBYHOLLYIO 3adady U 060CHOBATL ONMTUMANbHOCTL BbiBOpa Takux napameTpoB Cu-
CTeMbI, Kak paboyas 4vHa BOMHbI U3NYYEHUs, MOLLHOCTb NepeaaTynka, UX KONMYecTBO, YyBCTBUTENBHOCTb
NPUEMHMKA U3ITYYEHNS, PACXOAMMOCTb U3NYYEHUS!, AUaMeTp anepTypbl NPUEMHON aHTEHHbI U Ap.

B HacTosLern pabote pacCMOTPeH BOMPOC pacyeTa 3HEPreTUyeckoro noTeHumMana KaHana cBssn cu-
ctem AOJIC, ycTaHoBrEHa B3aMMOCBA3b MEXY YkasaHHbIMW NapameTpamu CUCTEMbI, @ TaK xe hakTopamu,
BNMAKOLLMMM Ha Ka4yecTBO paboTbl AOJIC, KoTopble AOMKHBI BbITh YYTEHBI NPY NPOEKTUPOBAHNN.

[ns Toro, utobbl cuctema AOJIC koppekTHO paboTtana Ha 3afaHHOM AncTaHLMK, Heobxoaumo, YTobbl
3anac MOLLHOCTW CUCTEMbI MPEBOCXOANUN CyMMapHbIe NOTEPWU MOLLHOCTM M3NYYEHUs Ha Tpacce, a TaK Xe

BHYTPW CUCTEMbI. [INsl 3TOrO MPU MPOEKTUPOBAHUM PACCUNTLIBAIOT SHEPreTUYECKUI NOTEHUMan 4  CUCTEMbI

CBA3N:
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roe £ — MOWHOCTb nepeaatdmka, IV — KONnMyecTBO Manyyateneil B nepefarumke, £ — YyBCTBUTENBHOCTL
NpPUEMHYKA.

BenuunHa SHepreTnyeckoro moTeHuMana npu NpaBuIbHOM YCTaHOBKe 060PYAOBAHMS OLHO3HAYHO M
MOMHOCTLIO ONUCBIBAET SHEPTETUKY NIMHUK CBSA3M, NOCKONbKY BKIKOYAET B cebs BCE OCHOBHblE TEXHUYECKMe
XapaKTepucTuki 0bopyaoBaHus 1 SanbHOCTb NIMHUM CBA3W. JTa BENMYMHA TaKKe ONpeaensieT YCTONYMBOCTb
nnHuKM K norogHbim yenosuam. AOJIC paboTocnocobHa TOMbKO Npy YCNOBUM NPEBLILLEHNS €€ SHEPTETUYECKO-
ro NoTeHUMana Hag cyMMapHbIM/ NOTEPSIMU NepeaatoLLero TpakTa : & < A |

Takum 06pa3som, Npy NPOEKTUPOBAHNM CUCTEMBI HEOOXOAMMO YMETb paccuMTaTh NOMHbIE NOTEPU WU3NY-
YeHMs Ha NyTV OT U3Ny4yaTens K NPUEMHUKY.

MonHble NOTEpPY BKIIOYAKT B Ceb MOTEPU HAa OMTUYECKNX CUCTEMAX Pr W Fr, CyMMapHbIE MOTEPU W3-

My4eHns B YMCTOM aTMocdepe Farm , 06LLME reoMeTpUYeckve notepu “Lih  noTepy 3a cYET Pa3bIOCTMPOB-

kn 060pyaoBaHNS “align | @ Tak e AONONHUTENbHbIE NOTEPU Fmet , 0BYCNOBNEHHbIE PA3NNYHLIMI METEOSIB-
NEHMSIMK, KOTOPbIE TEOPETUYECKN MOTYT BO3HMKATb B pailoHe ucnonb3osaus AOJIC [1]:
0=y + U7 + Mgy + Ualign + Oyt + O .

lMoTepn SHEPTUM M3MYYeHUss B ONTUYECKOM aHTEHHE W MOZYNATOpe nepeaartyuka BKMKYalT B cebs
paccesHne, OTPaXeHUS OT NMOBEPXHOCTEN, MOrMOLLEHWe 1 NpoYne NoTepU, U XapakTepusytTes KoahuumneH-
TOM Nnepegayu nepesatoLiein CUCTEMbI:
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rae Pias— MOLWHOCTb Nasepa, a £+ — MOLHOCTb Ha BbiXofe NepefatoLLen CUCTEMbI.
MoTepu M3NyYeHNs B NPUEMHOI ONTUYECKOI aHTEHHE &r BbIYMCNAKTCA aHaNOrM4YHbIM 06pa3oM.



CymMmapHble NoTEPU W3MyYeHUs B YNCTOM aTMOCepe Fatm BKIHOYAKT B cebs notepu us-3a Typby-

NEHTHOCTM BHYTPU fy4a Frurk , (POHOBLIE NOTEpU Fber, M 0cnabneHne U3nyyeHnst 3a CYET MOMEKYNSIPHOTO

MOrnoLLeHMs N pacceaHns “mal !
Fatm = Cryrb + Oher + iy .

MoTepn “rurk , BHOCUMbIE TYpOYNeHTHOCTbI0 aTMocdepsl B paboty AOJIC, kak npaBuno, He NpeBbl-
watot 2 ob/km [1].
®oHOBbIE NOTEPU MOXHO HAUTW MO BbIPAXEHMIO

Ongr = isrl(pAk ’

roe £ — ApkocTb (hoHa (205) 3 »— nnolagb NpUeMHUKa (CM2), £@ — yron 3peHus NpuemMHuKa (cp),

CM— -Cp MKM
A A — nvanasoH AnMH BOMH NPUHIMAeMbIit ()OTONPUEMHIKOM (MKM).

MoTepyn 3a CYeT MONEKYNSPHOTO NOMOLLEHNS U PacCenBaHNS “mol MPAKTUYECKM HE BNMSIOT HA pac-
NPOCTPaHEeHMe U3NyYeHst Npu NpaBuibHOM BbiGope paboyei AnnHbI BOMHbI, KOTOPas LOMKHA HAXOAUTLCS Ha
yyacTkax CriekTpa aTMOCdepbl, 3aHATbIX LUMPOKMMM OKHaMU MPO3PAYHOCTM UIK B MPOMEXKYTKaX Mexay cra-
BbIMW IMHUSIMU NOTNOLLEHNS!, B MAKPOOKHAX MPO3paYHOCTM.

FeoMeTpuYecKMe NoTEPU ONPEedensioTcs Kak OTHOLIEHWE paguyca Nyva B MecTe npuema K paauycy

NPUEMHON aHTEHHbI:
Lo
ap = 20log| —
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roe & — yron pacxogMmocTy 3nyYeHUs — OfH U3 NapamMeTpPOB NepedaTynka, Gr — AMaMeTp aHTeHHbI Npu-

eMHuka, L - paccTosiHie mexay nepeaaTynmkom 1 MPUEMHMKOM.
lNpuBeAEeHHbIe BbIpaXeHus CnpaBeanuBbl 415 NPSAMOYroNbHON MOZENN NPOGKNs nyJka.
[lononHuTenbHble reoMeTpUYeckne NoTepu BO3HUKAKOT M3-3a TypOYNEHTHOCTM aTMOCKepbl, NPUBOAS-
LLIEN K HEKOTOPOMY pacLUMpeHuto nyyka [2].

1
Ghturb = dsp (1+7)2
roe @a curs — QUAMETP NyyKa B MIOCKOCTU MPUEMHOI aHTEHHbI C Y4ETOM TypByNeHTHOCTH, Ssz — uameTp
Mydyka B MNOCKOCTYA NPUEMHOI aHTEHHbI Be3 yueTa TypByneHTHocTH, T — napameTp, yuuTbiBatOWMIA BNSHIE
TypbyneHTHOCTH.
BennunHa [ONONHMTENBHBIX rEOMETPUYECKUX MOTEPL HA PacXOXAeHWe nyyka nog BnusHueMm TypOy-
NEHTHOCTM aTMOCEpPbI HAXOANTCS U3 OTHOLIEHWS LUMPUHBI MATHA B NOCKOCTU NPUEMHON aHTEHHbI C Y4ETOM
TypOYNEHTHOCTU K WNPUHE NsATHa 6e3 yyeTa TypbyneHTHoCTY [2]:

d
Thrurk = 10 ]ug(—t;,turh)
5p

Pabota cuctem AOJIC cywiecTBeHHbIM 06pa3oM 3aBUCUT OT METEOYCINOBUIA. YUYET NOTEPb Fmet, Bbl-
3BaHHbLIX METEOSBIMEHNSAMMW, XapaKTepHbIMWA ANS MecTa Npeanonaraemoii akcnnyaTtauuu CUCTEMbl, Urpaet
KMKOYEBYI0 POSb B PacyeTe HEPreTMHEecKoro BomKeTa IMHUM.

MoLLyHOCTb curHana npu pacnpocTpaHeHU B paccemBaloLLel cpeae, CornacHo 3akoHy byrepa, ymeHb-
LIAeTCs SKCMOHEHLMANbHO Mo ANMHE Tpacehl.

OTHOLLIEHME MOLLIHOCTM CUTHana Ha paccTosHm Lk ero nepsoHayamnbHoM BenuuMHe onpeaensieTcs
BblpaXeH1em
B ep(-1L),

R
rae ¥ (1/km) — 06LmMin KOIHPULIMEHT 3aTyXaHUsi, YYNTLIBAKOLLMIA BNMSIHUE NOTTIOEHUS U paccenBaHms, Ha
Tpacce nepeaaTyuk — NPUEMHHK.

OCHOBHbIM NapameTpoM, OMUCHIBAIOLMM NPOLECC B3aUMOLENCTBIUS ONTUYECKOrO U3MYYeHUs C aTMO-
chepoi, ABnseTCs MeTeopororuyeckas aanbHocT Buaumoctvt (MOB) ¥ (km). OHa onpepensieTcs kak pac-
CTOSHWe, Ha KOTOPOM BMAMMOE W3MTy4YeHWe UCTOYHIKA CBETA yMeHbLLaeTcs B 50 pa3 no OTHOLLEHMIO K NepBo-
Ha4anbHOM BEMNUYNHE:
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dakTopbl 3aTyxaHWs paccensaHms, 0BbIYHO U3mMepsiemMble B AB/kM, onpeaensoTces kak [3]
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Takum obpasom, M[IB (B kM) 1 3aTyxaHue paccemBaHusi (B AB/KM), UMEIOT TECHYIO B3aUMOCBSA3b MEXY
cob01, KOTOpas BbIPAXaeTCcs COOTHOLLEHUEM:

V:

S:

17
V (rem)
Toraa AOMOMHUTENbHbIE NOTEpU Ha HeONAaronpUSTHLIX METEOSIBNEHMUSIX Qg ByayT ONpeaensTbCs Bblpa-
KEHNEM

S(0b [ km) =

o, =SL.

|-|OJ'Ib3y$|Cb BbIpaXXeHNemM and pac4eta saHepreTh4eckoro noTeHunana cnctembl, MOXXHO BbIMUCIUTDL 3a-
nac MOLLHOCTK CUCTEMbI Ha npeoJoneHne ocnabnexus He6J'IaFOI'IpI/IF|THbIMI/I METEOSBNEHUAMMN “met ;

A =A—o :10Iog(P;DN]—ocz,

r

rae “E5° — noTepu B NUHM CBA3K, HE 3aBMCSLLME OT METEOYCIOBUA, TO €CTh UMEILLNE MECTO B N6OM
cnyyae, faxe npu camon bnaronpusTHoNW Noroae:
Gy = Oy + L™ + oy + o .
[ns nioBoit KoHkpeTHoit annapatypsl AOJIC, oGecrneunBaloLLeil 3anac MOLIHOCTY “met, 1 AANLHOCTY
cBsian L , MOXHO paccuuTaTb MUHUManNbHOE, UK KpuTudeckoe, 3HaveHne MOB Vi, Mpu KOTOPOM mpw

YXYALWEHUM NOTOAHbIX YCOBUI NMPOMCXOAMT HapyLueHne paboTocnocobHocTu kaHana AOJIC [4]:
In(50)
Vmin = L ’
In(K)
Aret
roe K — peseps MOLLHOCTH, K =10 10 , Torda
v _.L 10In(50) 1 L
"™ A, In(L0) 0,06 A,

Otctofia, NPy U3BECTHOM 3HAYeHUM ¥ | Ans KOHKPETHOrO 3anaca MOLLHOCTM “met , MOXHO PaCcCynTaTh
MaKCMMaribHO BO3MOXHYIO AanbHOCTb fMHWAW CBSA3W. ECMN M3BECTHBI CTAaTUCTUYECKE METEOAAHHbIE, TO MPK
NPOEKTMPOBaHUN W pacyeTe SHEPreTUYECKoro BIMKETa IMHUM MOTUYHO OTTANKUBATLCA OT Kak MOXHO MEHb-
LUero 3HauyeHns V ans 4aHHON MECTHOCTM, YTO 06ECNEYMT BbICOKYH YCTOMYMBOCTb CUCTEMbI K METEOSBNEHN-
M.

Bonbluas BennumHa aHepreTnyeckoro 6romkeTa no3sonset o6ecneunts paboty CMCTEMBI NPYU MEHbLUMX
[AnbHOCTAX BUAMMOCTH.

[Ons pacyeta ganbHoctu geictems AQOJIC B 3aBucumoctn o MIB 1 napameTpoB KOMMOHEHTOB, BXO-
AALLMX B CUCTEMY, BbINO BIBEAEHO CreayHoLee BblpaKeHE:

L =3 PtN dI’ZTtTrVTatm
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roe Tr, Tr, — KOSqu)I/ILLIAeHTbI ocnabnexws, KOTOPbl€ COOTBETCTBYIOT NMOTEPAM B ONTUYECKUX aHTEHHAX,

Tarm — MOTEPU B YNCTOI aTMOCHEpE.

A3 3TOro0 COOTHOLLIEHWS BUAHO, YTO Ha AanbHOCTb AENCTBUS CUCTEMbI BIIUSIOT MOLHOCTbL NepeaaTymka
W UX KONMWYECTBO, YyBCTBUTEMbHOCTb MPUEMHIKA, PACXOAMMOCTb W3MYyYeHUs:, a Tak Xe MoTepy, BHOCUMble
Pa3NNYHbIMK (haKTOpaMU.

Takum 06pa3om, YCTaHOBNEHHbIE B3aMMOCBS3M MexXay napameTpamu komnoHeHToB cuctem AOJIC u
XapaKTepUCTMKaMM aTMOC(EPHOrO KaHana CBA3M NO3BOMNSIOT BbINOMHUTL pacyeT SHepreTuyeckoro GloaxeTa
nHuK cBsi3n. OCHOBHOI Npobnemoil SBRSOTCS HeBnaronpusTHbIE METEOSIBNEHNS, Takne Kak TyMaH, crnoco6-



Hble BbI3BaTb 3Ha4uTENbHOE CHIKeHne MIB. [ns ux npeogonexns Tpebyetcs yBennyeHne MOLLHOCTY W
KOnM4ecTBa uanyvatenen, MBo YyBCTBUTENBHOCTY NPUEMHMKA, MO0 BbIGOP 13MNy4aTeNs C MEHbLLEN Pacxo-
AMMOCTbH0. Tpyn Hanuuum gauHbix no MOB ans 3agaHHo MECTHOCTU, KOTOPbIMM OBBIYHO pacnonaratoT MecT-
Hbl€ a3pOnopThI, NPEACTABNEHHAs MEeTOAVKa NO3BOMSET ONTUMANbHO NoAobpaTh KOMMOHEHTLI CUCTEMbI UC-
XOAS 13 BbIABUHYTbIX TEXHUYECKNX TpebOBaHMI.
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