SEOEPANIbHOE ArEHTCTBO

NO TEXHWYECKOMY PEINYJIMPOBAHWIO U METPOJIOIMA

HALUMOHANBHbIN FTOCTP
CTAHOAPT
POCCUNCKOWN 55897 —
®EOEPALIMU 2013

CETU NOABWMXHOWU PAOUOCBA3N

30HbI 06CnyXuBaHusi

MeToabl pacyeTta

M3paHue omumanbHoe

Mockea
CraHpapTuHdopm
2014


http://www.mosexp.ru/energeticheskoe-obsledovanie.html

rOCT P 55897—2013

Mpeaucnosue

1 PASBPABOTAH depaepanbHbiM rocyaapcTBeHHbIM 06pa3oBaTenbHbIM BIOMKETHLIM YUPEXKAEHNEM
BbiCWEro npodpeccuoHanbHoro obpasoBaHua «CaHkT-NeTepOyprckuini rocyaapcTBEHHbLIN  YHUBEPCUTET
TenekoMmyHukauuin um. npod. M.A. Bonu-BpyeBuda» n OOO «Hay4HO-NpoOM3BOACTBEHHAA KOMMaHUA
«CBasbCepBuCY.

2 BHECEH TexHuuyeckum komMuTeTOM no craHgaptusaumm TK 480 «CBA3b»

3 YTBEP)XIAEH W BBEAEH B OEWNCTBMUE lMpukasom deneparnbHOr0 areHTCTBA MO TEXHUYECKOMY
perynupoeaHuto u metpornoruu ot 09 gekabpsa 2013 r. Ne 2224-ct

4 B HacTosILeM CTaHJapTe yuTeHbl OCHOBHbIE HOPMATUBHbLIE MOMOXEHUA CneaylLux pekomMeHaaumn
Me>xxayHapoaHOro coto3a anekrpocessu (MCO) (cekTtop cTaHaapTmu3aumm B 00nactu pagnocsasu):

- PexomeHgauusa MC3-P P.1546 (2009 ) MeTog nporHo3MpoBaHua Ans Tpacc "Todka-3oHa" Aang
HaseMHbIX cnyx0 B gnanasoHe yvactot ot 30 My go 3000 My (Method for point-to-area predictions for
terrestrial services in the frequency range 30 MHz to 3 000 MHz);

- PekomeHngauusa MCO-P P.1406 (2007) OddpekTbl  pacnpocTpaHeHMs  paguMoBONH,  KacawoLuecs
Ha3eMHbIX CyXOMyTHON MOABMXKHOW M pajuoBeLlaTencHon cnyx® B aguanasoHax OBY u YBY (Propagation
effects relating to terrestrial land mobile and broadcasting services in the VHF and UHF bands);

- PekxomeHgauusa MC3-P P.1812 (2007) MeTog npOrHO3upoBaHWs pacnpoCTPaHEeHMA CcurHana Ha
KOHKPETHOW Tpacce AnsA HaszemHbiX cnyxO "M3 nyHkTa B 30HY" B AnanasoHax YBY n OBM (A path-specific
propagation prediction method for point-to-area terrestrial services in the VHF and UHF bands);

- PekomeHngauus MCO-P P.1410 (2007) laHHble O pacnpoCTpaHEHUW PaguMoBOSNIH U METOAbI
MPOrHO3MpPOBaHKUSA, TpedyloLMeca AN NPOEKTUPOBaHNUA HAa3EMHbIX LUMPOKOMNOMOCHBIX CUCTEM PaanoA0CTyNa,
pa6oTatowmx B nonoce yactor ot 3 go 60 My (Propagation data and prediction methods required for the
design of terrestrial broadband radio access systems operating in a frequency range from 3 to 60 GHz);

- PekomeHgauus MCO-P P.526 (2007) PacnpocTpaHeHue  paguoBOnH 3@  cyeT  Audpakuum
(Propagation by diffraction);

- Pekxomengauus MCO-P P.1238 (2009) [laHHble © pacnpoCTpaHEHMM PpaauMoBONIH U METOAbI
NPOrHO3WPOBaHWA ANA MNAaHUPOBAHUA CUCTEM PaAUOCBSA3M BHYTPU MOMELLEHWA U FOKarbHbIX 30HOBbLIX
paguoceTelt B 4acTOTHOM Auanasoxe 900 My — 100 'y (Propagation data and prediction methods for the
planning of indoor radiocommunication systems and radio local area networks in the frequency range 900
MHz to 100 GHz);

- Pekomengaumnsa MC3-P P.676 (2007) Ocnabneune B arMocdepHbix rasax (Attenuation by
atmospheric gases);

- Pekomengaumns MC3-P P.833 (2011) Ocnabnenne curHanoB pactutenbHocTbio (Attenuation in
vegetation)

5 BBEJIEH BINEPBbIE

lpasuna npumeHeHuss Hacmoswez2o cmaH0apma ycmanoeneHo! 6 FTOCT P 1.0—2012 (pa3den 8).
Ungopmayus 06 usMeHeHUsX K Hacmoswemy crmaHOapmy nybnukyemcs 6 exe200HOM (110 COCMOSAHUIO Ha
1 sgHeapss mekyweeo 200a) UHOpMaUUOHHOM yKa3amene «HauyuoHanbHbie cmaHO0apmbl», a
ocbuyuanbHbili MeKcm U3MEeHeHuUll u MonpasoK — 8 EXEMECAYHOM  UHGOPMaYUOHHOM yKasamerie
«HayuonanbHblie cmaHOapmely». B cnyyae nepecmompa (3ameHbl) unu ommeHbl Hacmoswezo cmaHdéapma
coomeemcmeyiowee ysedomneHue 6ydem onybnukoeaHO 6 Onuxaliuem 6bifycke UHGHOPMAaUUOHHO20
ykasamens «HayuoHanbHble cmaHdapmbi». Coomeemcemayowas uHgopmayus, yeedomneHue u mexkcmal
pasmewaiomest makxe 6 UHOPMayUuoHHOU cucmeme obweeo nonb308aHusi — Ha oghuyuanbHOM calime
®edepanbHO20 azeHmemea Mo MEXHUYEeCKOMY peaynupoeaHulo u memponoeuu e cemu UHmepHem

(gost.ru)

© CranpaptuHgpopm, 2014

Hacrosiwun craHaapt He MOXeT ObiTb BOCNPOU3BEAEH, TUPAXXMPOBAH U PacnpoCTpPaHeH B KavyecTBe
oduumanbHoro wu3gaHua 6Ge3 pa3pelleHMss HauuoHarbHoro opraHa Poccuiickoin depepauuu no
craHgaprusauuu
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HAUMOHANBbHBIWN CTAHAOAPT POCCUUCKOWN GELEPALUMNMU

CETW NOABWMXHOW PAANOCBA3N
30HbI 06CnyXMBaHUA

MeToabl pacuyeTta

Radiocommunication networks.
Service zones.
Calculation methods

Data BBegeHusa — 2014—07—01

1 O6nactb NpUMeHeHus1

HacTosilwpmit ctaHgapT pacnpocTpaHsaeTcd Ha OecnpoBOAHbIE€ CeTU NOABWXHOW WU (PUKCUPOBAHHOM
cea3u (cetu CMC u paguopoctyna), pabotarowme B nonocax yactotr ot 30 My go 10 Iy,

CTaHaapT ycTaHaBnuMBaeT METO/bl pacyeTa W MNOCTPOEHUS TEPPUTOPUANbHBIX 30H, B KOTOPbIX
aboHeHTCKas cTaHUmMsA CeTU MOXET BbiTb 06cnyxeHa 6a30BON CTaHLUMUEN CETU.

MeTogab! pacyeTa, YCTaHOBMEHHble B HACTOAWEM CTaHgapTe, NPUMEHAIOT Ha CTaausax
NPOEKTUPOBaHNSA CETEN NOABUKHON PaanN0oCBA3N.

MeToabl pacyeTta OCHOBaHbl HAa NPUMEHEHUU pekomeHaaumn MC3 u yyuTbiBaloT Tonorpadmyeckue,
KnuMaTuyeckue O0COBEHHOCTU TEeppuTOpuM, YCINOBUS PACMPOCTPAHEHUS PaAVOBOIH, TeXHU4eckue
XapaKkTrepucTukm 060pya0BaHuS.

2 HopMmaTuBHbIE CCbINKU

B HacToSALIEM CTaHAapTE UCMONb30BaHbl HOPMATUBHbLIE CCbINIKM HA Cneaylowme CTaHaapThl:

FOCT 12252-86 PaguoctaHuuu C YrroBOW MOAyNAUMEN CyXOMyTHOW MNOABWKHOW CRyXObl. Tunbl,
OCHOBHbIE NapaMeTpbl, TEXHUYECKME TPeOoBaHUA U METOAbI U3MEPEHUN

FOCT 24375-80 Paauocsssb. TepMUHbI U onpeaeneHus

FOCT P 51794-2008 moGanbHble HaBUraUWOHHbLIE CNYTHUKOBbIE CUCTEMbl. CMCTEMbI KOOpAMHAT.
Metoabl npeobpa3oBaHuii KOOPAMHAT onpeAensieMbiX TOUYeK

FOCT P 52293-2004 'eonHcpopmaumoHHoe KapTorpaduposaHne. Cuctema 3nekTpoHHbIX kapT. KapTbl
anekTpoHHble Tonorpadguueckue. Obume TpeboBaHuA

FOCT P 52440-2005 Moaenu mectHocTu LUudposbie. Obuwme TpebosaHun

FOCT P 53363-2009 LiuchbpoBbie paauopeneiHble nuHun. MNokasartenu kavectsa. Metoabl pacyeta

MpumeuyuaHwue — lNpn NonNbL3OBaHUM HaCTOSALWMM CTaHAapTOM LUenecoobpasHo NpoBepuTh AeicTBue
CCBIIOYHLIX CTaHAapToB B MHMOPMAaLMOHHOW cucTeme obWero nonb3oBaHMA — Ha oOduUUManLHOM caiTe
depepanbHOro areHTCTBa Mo TEXHUYECKOMY PErynupoBaHWio U MeTPonornn B ceTu WHTepHeT Wnu rno exerofHomy
MHdOPMaLMOHHOMY YkasaTenio «HauuoHanbHble cTaHAapTbi», KOTOpbId onybnukoBaH Mo COCTOsHUIO Ha 1 sAHBaps
Tekyljero rofia, U NO BbINycKaM eXeMecCAYHOro MHGOPMAaLUWUOHHOro ykasatena «HauuoHanbHble cTaHfapThl» 3a
TeKylmiA rof Ecnu 3ameHeH cchiNoYHbliA CTaHAapT, Ha KOTOPLIA AaHa HeAaTUpPOBAHHASA CCbiNKa, TO PeKOMEHAYeTCA
ucnornb3oBaTh AEUCTBYIOLLYIO BEPCUIO 3TOrO CTaHAapTa C YYETOM BCEX BHECEHHbBIX B JaHHYIO BEPCUIO U3MEHEHWIA. Ecnn
3aMeHeH CCLINOYHLIN CTaHAapT, Ha KOTOpLIA AaHa faTUpoBaHHaA Cechinka, TO PeKOMeHAYEeTCA UCMONb3oBaTh BEpPCUo
3TOro CcTaHAapTa C YKasaHHbIM BbilLe FOAOM YTBEPXAEHUA (NPUHATUA). Ecnu nocne yTBepXAEHUS HACTOSLLEro
CTaHfapTa B CCLIMOYHLIN CTaHAapT, Ha KOTOPLIA AaHa AaTUpoBaHHaa CCbinka, BHECEHO U3MEHeHWe, 3aTparusatoLlee
NONOXeHWe, Ha KOTOpPOe flaHa CChifKa, TO 3TO MOMOXEHUe peKOMEHAYeTCs NPUMEHATL 6e3 ydeTa aHHOrO N3MEHEHUSI.
Ecnun ccbinoyvHblil cTanfapT oTMeHeH 6e3 3aMeHbl, TO MONOXEHUe, B KOTOPOM flaHa Ccchifika Ha Hero, pekoMeHayeTcs
NPUMEHATL B YacTu, He 3aTparusaloLLeil 3Ty CChINKY.

3 TepMmuHbl, onpeaeneHns, 0603Ha4YeHUA U COKpaleHUs

W3paHue odpuumnansHoe
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3.1 TepMuHbI U onpeaeneHna

B Hactoawem crangapte npumeHsitoT TepmuHbl no [TOCT 24375-80, TOCT 12252-86, a Takke
cneayoLwye TEPMUHbI C COOTBETCTBYIOLLIMMM ONPeaENEHNAMM:

3.1.1 cetb pagmocBasun: CeTb 9MEKTPOCBA3M, NpeaHasHadeHHaa ana obecneveHuss 6ecnpoBOaHON
CBA3bKD AabOHEHTCKUX CTaHUMii 1 npeacTtaensiowas cobor COBOKYMHOCTb ©0asoBbiX CTaHUMNA, Y3rOB
KOMMYTaLUU U NIUHUIA CBA3N.

3.1.2 aboHeHTCKaa cTaHumsA: MNonb3oBatenbckoe 06opyaoBaHne, NOAKNIOYaEMOE K CETU pagnoCBA3MN.

3.1.3 6asoBaa cTaHuua: CpeacTBO 9MEKTPOCBA3M, KOTOPOE pasMeLlaeTcs CTauMoOHapHO W
obecrneymBaeT coeduMHEHMe MO PagMoyacTOTHbIM KaHanam MHoxecTBa AC, HaxoZsaWMXcs B 30HE ee
ofBcnyKMBaHus, ¢ y3rnom KOMMyTauum cetu 6eCnpPoBOAHON CBA3MN.

3.1.4 3oHa paguonokpbiTua BC: COBOKYNHOCTb (hparMeHTOB TEPPUTOPUU, ANS KOTOPbLIX YPOBEHL
paguocurHana, cosgasaembli BC Ha BbIxoge aHTeHHO-mAepHoro Tpakta AC, nNpeBbIAET YPOBEHb
YyBCTBUTENLHOCTU paguonpuemuuka AC ana 50 % spemenn.

3.1.5 30Ha paguonokpbiTua AC: COBOKYMHOCTb (DParMEHTOB TEPPUTOPUU, HAXOAACH Ha KOTOPbIX
YypOBEHb paguocurHana, cosgasaemMblii AC Ha BbIxoAe aHTEeHHO-dmaepHoro Tpakta BC, npesbiwaeT ypoBHb
YyBCTBUTENLHOCTU paguonpuemuuka 5C ana 50 % BpemMeHnu.

3.1.6 30Ha obcnyxuBaHua BC: COBOKYNHOCTb (pparMeHTOB TEPPUTOPUM, HAXOAACL HA KOTOpbIX AC
obcnyxmBatoTcs gaHHou BC ¢ 3agaHHbIM KQ4eCTBOM.

3.1.7 3oHa oGcnyxuBaHua cetu: COBOKYNHOCTb TeppuTopuii, obcnyxuBaembix Bcemun BC cetu
GecnpoBOAHON CBA3W.

3.1.8 anemeHTapHaa nnowaaka: PparmMeHT TepputopuM 3a4aHHOMO pasmepa, Ha KOTOPOM
XapaKkTepuUCTUKU paguocurHana CYUTaTCs NOCTOAHHBIMU.

3.2 O603HaYeHUA u CoKpalLeHUs

B HacTosilieM cTaHgapTe npuMeHeHbl crieaytolme 0603HauYeHUs! U COKpaLLEHNS:

AC - aboHeHTCKasa cTaHuus;

BC - 6asoBas CTaHUus;

OH - anarpamma HanpaBneHHOCTU (aHTEHHbI);

KY - KOIMDULMEHT YCUIEHUA (aHTEHHbI);

neg - nepeaarymk;

NnPM - NPUEMHUK,;

CKO - cpeaHeKkBaapaTUYECKOE OTKIIOHEHHUE;

cric - CyxonyTHas noABukHasa cnyxoa;

MM - umdpoBasi MoOAeNb MECTHOCTH;

an - anemMeHTapHas nnoLlaaka;

min(x, y) - YHKUMA, 3HAYEHUE KOTOPOW PaBHO MUHUMASBLHOMY U3 ABYX 3HAYEHUIA X U y;
max(x, y) - dYHKUMA, 3HAYEHUE KOTOPOW PaBHO MakCUMAanbHOMY U3 ABYX 3HAYEHUIA X U Y,

4 VicxopHble gaHHble U OJNIOK-CXeMbl anrOPpUTMOB pacueTa
4.1 TexHnyeckue xapakrepuctuku bC
fnP):[' yacToTa nepegartuuka, Mru;

J1ipas - vacrota npuemtuka, Mry;

PHP}:[Bc' MOLLHOCTb nepeaaryuka, ABBT;

Q

maxEC - MAKCUManbHbIA KO3MPULNEHT YCUNEHNA aHTEHHbI, bW,

B~

.1y 5C - MOTEepU B aHTEHHO-(bUAEpPHOM TpakTe nepeaatynka, ab;

~

¢ TIPMBC - OTEPU B @HTEHHO-(PMAEPHOM TpakTe npuemHuka, AB;

™

LIPMEC - P€anbHas YyBCTBUTENBHOCTL NpuemHuka, A6BT;
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Dy - BbICOTA @HTEHHbI HAZ YPOBHEM 3€MIM, M;
AZg - @3UMYT HanpaBneHUs OCHOBHOTO U3MY4YEHNA aHTEHHbI, rpaj;

A g - yron BO3BbILIEHWUS @HTEHHBI, rpaj;
HopmuposaHHble guarpaMmbl  HarnpaBMeHHOCTW AHTEHH B BEPTUKAmNbHOM M FOPU3OHTANbHON

nnockoctsix G, (), Gy (a) .

4.2 TexHnyeckune xapakrepuctuku AC

PHPI[AC' MOLLHOCTb nepeaarynka, abBT;

G, axac- MaKCUMATbHBI KOSMULIMEHT youneHns nepeaaloLlei aHTeHHb!, ABu;
Lq).nm Ac - N10TEpU B aHTEHHO-CMAEPHOM TpaKTe nepeaaTyuka, ab;

Ly 1ipatac- NOTEPH B BHTEHHO-(MAEPHOM TPAKTE NPUEMHNKA, AB;

Pripyriac - PeanbHast YyBCTBUTENBLHOCTL NpUEMHIKa, ABBT;

h - BbICOTA GHTEHHbI HaZl YPOBHEM 3EMNU, M;

HopMupoBaHHble AMarpamMmbl HanpPaBNeHHOCTUM AHTEHH B BEpPTUKANbHOM WM FOPU3OHTANLHON
nnockocTaX (4N cTaumoHapHbix AC ¢ HanpPaBNEeHHOW aHTEHHOW) gy (@), 8v (a) .

4.3 Tonorpaduyeckoe onucaHme 3o0Hbl 06GCNyXMBaHUA

R, . - M@KCUManbHas nnaHupyeMas AanbHOCTb CBA3M, KM;
U ge; s A g - WnpoTa v gonrota j-oit BC, rpaa (j=1..N);

Ml lUZ n
ﬂl ﬂz ﬂn

- KOOPAMHATbI BEPLUMH MHOTOYrornbHUKa (KOHTypa), rpaj, OrpaHuYMBaIOLLEro

30HYy 06Cny>KMBaHUS CeTH;
das - AnuHa CTopoHbl kBagpata 3l1, m;

LIMM Ha ocHoBe Tonorpadm4eckon kapTbl MecTHoCcTu maciutaba 1:200000 unu kpynHee, coaepxxallas
CreayloLLue Knaccbl NPOCTPAHCTBEHHBIX 00BLEKTOB:

pensed cywm,
HaCerneHHbIe NMYHKTbI,
rmaporpadus,
pacTuTenbHbIA NMOKPOB.

MpumMedvaHus

1 “peTanbHbiMK’ fanee Gyaem cuutath LIMM, npocTpaHcTBeHHble OObeKTbl HacCeNeHHbIX MyHKTOB KOTOPBIX
npeAcTaBneHbl B BUAE 34aHUA U COOPYXEHNIA.

(CK-95)

2 KoopguHatsl U LIMM pgomxHbl 6bITb NpeAcTaBrneHbl B OAHOW CUCTEME reofesnqeckux koopauHat 1995 roga

unun 1942 roga (CK-42).

4.4 Bnok-cxemMa anroputMa nocTPOeHUA 30H O6CIYKUBaHUA NpUBeAeHa Ha pucyHke 4.1,
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Jenenue Tepputopuu Ha D11
i=1..M

l—

ITocTpoenue
paauonokpeitus bC;

dopmupoBaHue
30 cetn u b5C

PucyHok 4.1 - Bnok-cxema anroputMa nocTpoeHus 30H o6cnyxmBaHus

4.5 bnok-cxema anroputma nocTpoeHus paguonokpbiTua 6C npuBeaeHa Ha pucyHke 4.2.

=i+l

Her

TlocTpoenwue mpoduiis
MecTHOCTH 0T BC; 110 #-To# DI

Pacuer ocnabiaeHust
paguocurHalla Ha Tpacce

A

Pacuet KVY antenn bC u AC

A

Pacuer ypoBHe# paguocursana
BC u AC mis i-tou DI1

Her =AM

Ié |

PucyHok 4.2 - briok-cxema anroputma nocTpoeHus pagmonokpslitus bC
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4.6 Bbnok-cxema anropurma pacyeta ocnabnenus paguocurHana npuBeaeHa Ha PUCYHKe 4.3,

’L‘ a
Pexomenmarus MCD P.526J
JletanbHast Ja
MM
'PCKOMCH;LaLLH}[ MCO P.676|

Pexomenanus MCD P.1546 IPexomenganus MCD P.1812

Her AC BHyTpH
PacTUTENHHOTO
II0KpOBa

Pexomenpamus MCD P.833 |'

Her AC BuyTpH Tla
3IaHUs
Her JeranbHas 2
IIMM
A
'PeKOMeH,ILaLlI/ISI MCHP.1 814 ‘ Pexomengarys MCD P.1410

PucyHok 4.3 - briok-cxema anroputMa pacyeTa ocnabnerns paguocurHana Ha Tpacce
5 [leneHue TeppUTOPUUN CETU Ha (pparmMeHTbl

5.1 Mo dpopmynam lpunoxeHuss A onpeaensioT pacCcTosHUe F, Mexay TOYKaMu C KoopauHatamu

(L s M in) W (L i, T e ), M PACCTOSHME 7, MeXOy Toukamm ¢ koopauHatamu (LI . . /.. ) u
(Hlmax’ﬂmjn)’

rae = min(l,), Jnin=min(dy), I =max (1), = max(d,) - (5.1)
5.2 OnpepaensAT Yncno parmeHToB TEPPUTOPUM (PUCYHOK 5.1,a) NO AONFOTE U LUMPOTE:
k, =trunk(r, / as)+1, k,, =trunk(r,, /as)+1. (5.2)
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@

5.3 Mo opmynam (A.7)-(A.9) oCyl,ecTBAAKT Nepexos OoT reofe3n4eckux KOOpAMHAT Y3N10BbIX TOUEK K

Wy
NIoCKAM KoOpAMHATAM 1 2 n

[Y1 Y2 e Yn
54 No d¢opmynam (A.7)-(A.9) ocywecTBndwT nepexos OT Tre0Ae3nyecknx KOOPAMHAT TOUKK
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(L e [T i) K MFIOCKMM KOOPAMHATAM (X,.V,).
5.5 OnpeaensiioT KOOPAUHATLI LIEHTPOB hparMeHTOB TEPPUTOPUN (xl Y ):
X,=x;—p-as owm p=L.K,,

5.3
Yo=Yitq-as o q=1.k,. (5.3)

5.6 U3 Bcelt coBokynHocTH cbparmMerTos (m’ =k, x k,,) B cOOTBETCTBUM C (A.11) BbIONPAIOT TONLKO TE

M -dparmenTsl (M <m'), LEHTPbI KOTOPLIX NEXAT BHYTPU KOHTYpa TEPPUTOPUK (PUCYHOK 5.1,6).
5.7 Mo cdopmynam (A.8)-(A.10) ansa LEHTPOB MONyYeHHbIX PParMeHTOB OCYLUECTBAAIOT nepexoq oT
MNOCKMX KOOPAMHAT K reofeandeckum koopauHaram (I11;, /1;).

6 MocTpoeHue 30H paguonokpbitua BC n AC

Pe3ynbTaToM NOCTPOEHUSI PaaNONOKPLITUA Kaxaon j-on BC u cooTeecTByloux el AC, pasmeLtaembix
Ha i-bIX (hparMeHTax TeppuTopun, SBRsieTcA MHOXecTBo 3I1', ¢ anemenTamu 3II'. Kaxblii anemeHT,
nsoBpaxaemblil B NPOCTPAHCTBE B BMAE KBaapaTa, M WMEIOWMIl koopauHatel uewtpa (I, 1),
XapakrepusyeTtcs MHOpMaLueil, CoaepxaLLencs B Nonsix-CBOWCTBax anemeHTa (tabnuua 6.1).

Ta6nuua 6.1 - CeolicTBa areMeHToB MHoxecTaa 31T

CaoiicTBO 3HayeHue
IDij MopafkoBLIA HOMEp anemMeHTa
]’6cij YpoBeHb curHana, cosgasaemoro MNP BC Ha Bxoae MNPM AC, aBBT
Paclj YpoBeHb curHana, cosgasaemoro NPO AC Ha Bxoge NMPM BC, aEBT
Lj Ocnabnenve paguocurHana Ha Tpacce
i BC - AC, nb
Dist! NnuHa Tpacekl BC - AC, kKM
azmj IAsumyT Hanpasnenus BC - AC, rpag
azﬂj IAsnMyT Hanpasnenus AC - BC, rpaa
G6cij KY aHTeHHbl BC B HanpaBneHun Ha AC, ab
G(Jtcij KY aHTeHHbI AC B HanpasneHnuu Ha BC, ab

Ana kaxgoro i-ro dpparmeHTa Tepputopum n j-on BC paccuuTbiBaloT 3Ha4YeHUs nonem, NPUBEAEHHbIX B
Tabnuue 6.1. Pac4eT NpoBOAAT B NOPSAKE, YKA3aHHOM HUXeE.

6.1 Vicnonk3ys uHchopmMaumio o koopauHatax BC u 3 paccunTLIBAIOT 3HAYEHUE PaCCTOAHUA 7,
MEXIy HUMU, U B Cry4ae, N OHO NpeBbiLLaeT 3HaueHne R
3MN. 3naveHne R

crieqlyetT nepeiiTn K pacyetam Ans Apyrou

ax?
ax KM, MOXET BbITb PaCYMTaHO, B TOM YUCHIE U C NOMOLLLIO (DOPMYTIbI

R, =0,05.10™"%%/ 6.1)

roe
Z =P17P}ZEC =Prmns ac + Grax 50 *Ld;_HP}ch +G i ac —qu.nPMAc —32,45—2018(fm>;z)s
Z, =P17P,ZZAC -Preirae +Gnm aC _Ld;.IZP,ZIAC +GmaxEC —Lgb,HP]\/{EC —32,45-201g(f 7, ) -
6.2 BbinonHAT nocrpoeHue npoduna Tpaccel B nopsaake, npuseaedHoMm B FOCT P 53363, B xoae

KOTOPOro OMPEAENSIOT ANuHY Tpaccel Dist; n BbICOTb aHTeHH BC u AC Hap yposHem mops, /o' Aiyc',
M, COOTBETCTBEHHO.
6.3 CornacHo anroputMa, MpUBEOEHHOTO Ha PUCYHke 4.3, U npoueaypbl pasaena 8 onpeaensor

ocrnafneHve paguocurHana Ha Tpacce Lf .
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6.4 OnpeaensioT a3umMyTsl 4z;,’ u asz no chopmyne (A.3).

6.5 BbInonHa10T pacyeT KoahULEHTOB YCUIIEHUA aHTEHH, AN 3TOro:

6.5.1 PaccuutbiBatoT ycuneHue aHteHHol BC B cneayowem nopsake:

6.5.1.1 PaccunTbiBalOT yrroBoe OTKIOHEHWEe OT OCU OCHOBHOIO nenectka aHTeHHol BC B
rOpu3oHTanbLHOW NOCKOCTK:

azyy) —az 5 -180<az,,) —az <180
p= ‘32121j —aZEc‘*360 az,} —azg >180 y TPaa 6.2
360-[az,o) ~az 0| a1l —az e <-180

6.5.1.2 PaccuuTtbiBalOT YrrnoBoe OTKMIOHEHUe OT OCU OCHOBHOIO nenecrka nepeaatowen aHteHHsl 6C B
BEPTUKarbLHOM MNOCKOCTH No dhopmyne

a=Ag- —5,rpag, 6.3)

rae
180 (hpe'-hyc') "
—_— - ecmu Dlst9<130,4,fh "+yh '
§={7  Dist ' O e ),rpap, 6.4)
0 ecu Dist]) 2130,4(,/hsc'+,/hAc')
6.5.1.3 C nomowpio napuuanbHbIX AnarpaMMm HanpaBNEeHHOCTU PaCCUUTLIBAIOT KOI(PDPULUEHTHI
yeunenus G (0), Gy (a).

6.5.1.4 PacuntbiBaloT KO3(pdhmumeHT ycunenma anteHHol BC, gb, B 3agaHHOM HanpasfieHun no
dopmyne
C}6Ci'l =Gpuxsc TG (@) +Gy (a). 6.5)

6.5.2 AHanornyHo n. 6.5.1 paccuMTbIBalOT ycuneHue aHTeHHbl AC Gac{ .

6.6 PaccuuTtbiBaloT ypoBHUM curHana, cosgasaemble MNPL BC u AC Ha Bxogax NPM AC u BC
COOTBEeTCTBEHHO, ABBT:

Pac] =P ey s +G6] —L g, oy 5 +Gac! =Ly g ac — L, ©6)
P6c! =P ;o5 4 +Gac! —L y ypyr ac +G6¢) —L g ppys s — L1 .

7 NMocTpoeHune 30H obcnyxuBanus 5C u cetu B uenom

30Ha obcnyxmBaHus kaxaon j-o BC dopmupyetcs no pesynbtatam aHanmu3a BCeW COBOKYNMHOCTM
3NEMEHTOB MHOXXECTB 311? (j=1..N, i=1..M), B Buae mHoxecraa 30’ . 3nemeHTOM MHOXXecTBa aBnseTca 3

30? , Ha koTopoii j-aa BC cosagaeT HaMbOMbLLMI YPOBEHb CUTHANA, MO CpaBHEHMIO ¢ Apyrumn BC, un npu aTtom
O0AHOBPEMEHHO BbINOMHAIOTCA CneayioLue yCnosus:
P6Cij >Prpns ac s P”Cij > P e - 7.1)
30Ha obcnyMBaHUs CEeTU COCTOMT M3 30H obcnyxuBaHust Bcex BC cetu, TO ecTb sABnAeTcA
COBOKYMHOCTbIO BCEX MHOXECTB 30" .

8 Mpouenypa pacuera ocnabneHus paguocurHarna Ha Tpacce

Pacuet ocnabneHus paguocurHana Ha Tpacce NPOBOASAT B NOpAAKe, YKa3aHHOM HUXe:

8.1 Ecnu cnpasenuBo HEPaBEHCTBO fl'lPZl >3IT1, To:

8.1.1 BoinonHsa10T pacyeT AudpakUMOHHOr0 ocnabneHus paguocurHana B nopsiake, NpUBeaeHHOM B
FOCT P 53363.

8.1.2 BbINONHAOT pacyeT AOMOMHUTENLHOrO OocnabneHus paguocurHana B aTtMochepHbiX rasax B
nopsaake, npuseaeHHoM B FOCT P 53363.

8
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8.2 Ecnu cnpaseanuBO HEPaBEHCTBO fHPHSSFFu, TO B 3aBUCMOCTM OT Tuna LIMM,

UCNOMb30BaHHO NPU NOCTPOEHUN NPOUNA MECTHOCTU, NPOBOAAT pacyeT ocnabneHus paguocurHana:

- no hopmynam, npuseseHHsiM B [1], ecnu LIMM aensetca getanbHOW;

- no dhopmynam, NnpuBegeHHbIM B [2], B MIHOM Criyvae.

8.3 Ecnu B pesynbTate aHanusa npounsg MECTHOCTM YCTAHOBMEHO, YTO OAWH W3 TepMUHaroB
MOrpy€H B pPaCTUTENbHbIA MOKPOB, NPOBOAAT pacyeT [AONOMHUTENLHOrO ocnabneHus paguocurHana
pacTUTENBHOCTLIO NO hopmynam, NPMBEAEHHLIM B [3].

8.4 Ecnn B pesynbTate aHanusa npounsg MeCTHOCTM YCTaHOBMEHO, YTO OAWH W3 TEPMUHAanNoB
HaxXoAUTCA BHYTPU OOBEKTa 3aCTpOWKW, MPOBOASAT pacyeT AOMNOMHUTENBHOrO ocnabneHwsa paguocurHana, B
3aBUCMMOCTHM OT TuNa ucnonb3yemon LIMM:

- C MOMOLLBIO MOrOHHOro ocrnabneHns, 3Ha4YeHus KOToporo npuesedexsl B [4], ecnu LUIMM sBnsieTca
JeTanbHom,

- C NOMOLLIbIO NpUBEAEHHbIX B [1] TaBNMWYHBLIX AaHHBLIX, B UHOM CNy4ae.
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Mpunoxexnue A
(pekomeHayemoe)

BbipaxeHus oA onpeAeneHns reoie3anyecknx U reOMeTPUYEeCKMX XapakTepucTUK o6 LeKToB

a) ObpaTHasd reogeanyeckas 3agava
McxopHble AaHHble:
- wmpoTan. 1, III, rpag,

-ponrotan. 1, J,, rpaa;
- wupoTan. 2, III,, rpag,
- ponrota n. 2, JI,, rpaa.

MepeBog YrroBLIX BENUYMH U3 FPaZlyCHON Mepbl B pafnaHbl MPOBOAMUTCA COMNacHO BbIPaXKEHUIO X = 20"

Ha ocHoBaHWK nepevncrieHHbIX MCXOAHBIX JaHHbIX PacCUUTLIBAIOT:
1 NpOMeXyTouYHble NapaMeTpsbl

b=11, _EII: 1=ﬁ2_ﬁ1>Bm =(lZ12 +IZII)/2

7]1%1: e‘zcosz(Bm), N, =c¢/ 1+77§,, M., =c/(1+7]§1)

Q=bM, | 1-(e?272 )ﬁ—(l 72 }[2 cOsz(Bm) B 12 sinz(Bm)
" ™8 ™ 3
. b Psin’®B
P=lecos(Bm)[l+(l—9e2+87,§1)§_ 245 m)
2 2.2
a = lsin(Bm)|:1 +(3 +27]§1)% +(1+ né)“%z(]gm)}pu

roe ¢ =0,006738525415, ¢ = 6399698,.90178, p" = 206264,806247096.

2 AnvHY Tpaccel mexay n. 1un. 2
R= 10*3,/Q2 +P? | kM. (A1)

3 asumyT HanpaeneHnsa ot n. 2kn. 1 (otn. 1k n. 2)
180+az ecruaz <0
_|180+az  ecnu [y < Ay
VDTG eenu(llyyy < Hlpgy) v (= 1)
az uHaue

rpaa (A2)

roe az = lSO/n’-arctg(P/Q)i a" /7200 . 3Hak nntoc NpumMeHaeTea Ana dZ ,;, 3HaK MUHYC- Ana dZ;, .

6) Mpsimas reopesmnyeckasn 3agava
MexoaHble faHHble:

- lnpoTan. 1, 11/, rpag;

-ponrotan. 1, [, rpaa;

- a3uMyT HanpasneHwa ua n. 1, az, rpag,

- paccTosiHue dd , KM, No NoBepXHOCTW 3eMnu Mexay n. 1 1 TOYKOW Ha NOBEPXHOCTU 3eMNu BAOMb asumyTa az ,

KoopAWHaTkl KOTOPOW HEOBXOAMMO BLIYUCINTD.
Ha ocHoBaHUW NepevncrneHHbIX MCXOAHBIX AaHHbIX PaccYUTLIBAOT:
1 NPOMEXYTOYHLIN NapameTp

s=10>-6d-p"lc.
2 noovepegHo anga i=1..4 napameTpsbl

V; = y1+e2cos(@), AB, = sV cos@), AL; =sV; %((Zi AA; = AL;sin@)
1

(pi, (xl' .
rAe TeKyliMe nepemMeHHble npegcTaBneHsl popMynamu:

(0121211,%=[T[l+0.5ﬁ’¢3=ﬁ[1+0.25AB1+AB2 2AB3—AB2
p —_—

"

¢y = ITh +

" " 2

10
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~ ~ ~ ~ 2 -
oy =az, ) =az +0.5&"1,053 =az +O.25AAL"AAﬂ,a az +M
P

P
3 cMeLleHust:
AB=(AB, +4AB, +AB,)/6
AL =(AL, +4AL, +AL,)/6
AA =(AA, +4AA, +AA,)/6
4 3HauyeHus WNpoTel I, ¥ JoNroTel /[, UCKOMOWA TOMKN:
AB 180 80
i, = Il +—-— 2paa, J[, =ﬂ1+£”~1— 2pad (A.3)
p T P T
5 asumyT HanpasneHns (Z . 13 UCKOMOW TOUKU HA UCXOAHYIO:
180 a2+&i,+7r ecnu n—ZaZ—&jl < 3n—2a§—&i’|
P P
z, =— 2paad
x| . AA ~ AA _ |7 (A4)
az+—-—m ecru T—2az —-—| 2 3r—2az — —
P

B) Nepexoq oT reofe3nyecknux KOopANHaT K NNOCKUM

McexogHble AaHHbIE:

- wwuporta, III , rpap,

- gonroTa, [, rpap,;

- flonroTa onopHoro Mepuauaxa, /,, rpag (Hanpumep, AoNroTa LEHTpa 30HbI oXBaTa CeTH).

1 PaccunTblBaloT pasHoCTb A0ONIOT
3= r-(J1 - 1,)/180, paa. (A.5)
2 PaccuuTtbiBaloT KO ULNEHTHI:
N= (0,605sin2 A1) +1071 55)sin2 ) +21 346142]s.in2 (1) +6378245
8,=(0,7032c08* (1T 135327 7)oos? (IT]) + 321404046
2,= (0,000007@0s? (17 +0,002526cos* (11 +0.25)os? (1T - 00416667
a55= [(0,00562005% () +0,16358cos” (1)) - 00833305 A7) +0,00139
A= [(0,12500 s* (11D -0,1 O4)co S//1)) +0,014]cos2 ity
b= (0.0011230808* (71 +0,3333333 Joos? (D) - 016666667
bys= [0.00404%08* () +0,196743cos* (11D) - 016666705 (1) +0.008333
byo= (0142908 @) - 0.1667)cos? 17D +0,036 Teos® (1T1) —0,0002
3 PaccuunThiBatloT nnockue KoopanHaThl:
x= 636755849711 + ﬂlf;zgazf — g PI* +a5, P2 +05NSZ? —a, oos@Isindly
v = b -0 + by o + by 2 41N 67 - cosaly

r) Mepexof, OT NMOCKMX KOOPAMUHAT K reofe3nyeckum KoopauHatam
MNexoaHble AaHHbIE:
- lWwKpoTa, X, M;

(A.6)

(A7)

- ponroTa, V, Mm;
- [LONrOTa OMopHOro Mepuauaxa, f,, rpag.

1 MNocnepoBaTenbHO paccYUThLIBAIOT NepeMeHHbIE:
P =x/636755897

B = 23820052 (8) +293609co0s? () + 50221747 10 singB)cos(8) +
N=[[0.605sin B) +107155)sin? (B) + 21346142sin’ (B) + 6378245
z =y/(NcosB))

(A.8)

11
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2 PaccuunTbiBaloT KO(pDULIMEHTDI:
Ay= (000336926805 (B) +0.5)cos(B)sin(B)
Age=[0.0056154-0,000015 Los? B))eos? (B) +0,16161280s> () +0.25
Ag=[(0.0038%05* (B) +0.043 cos? (B) ~0,00168c0s’ ) +0.125
Agg=[0.013c05* B)+0,008)cos’ B) - 0,03 1fcos? B) +0,078

(A.9)
B;= (0,16666667— 0,0011230%0s” (B))cos2 (B)-0,33333333
B,5= [(0,008783-0.00011205* (B))oos? (B) - 0,16666cos? (B) +0,2
By,= (0.1667-0,0361cos? (B) Jeos? (B) - 0,1429
3 PaccuuTbiBaIOT reogesmyeckue koopamHartel (rpag):
oI = ]—SO(B +|I(A28 .72 —A26)~zz +A24]~zz - 1]A22 -22)
T
180 (A.10)
= —[[(B17 .22 +B15)~22 +B13]~ z’ +1]~ z+ 1,
T
X
A
S S N S
+= + o
w wn 1721
: 5 :
(& (9] Q
] I I
— < [g\]
= S =
N,
- 7
0 y

PucyHok A.1- CBs3b reogeandecknx n NNOCKUX KoopauHat

4) OnpegeneHve NonoXeHUs TOMKW OTHOCUTENBHO MHOFOYrofibHUKa C p BepLUMHaMU
McxofHble AaHHble:

- X
- KOOpAWHaTLl TOYKMK, NMONOXKEeHNe KOTOPOU yCTaHaBnuBaeTcA |: :| ,
y

X, X, .. X,
- Tbl BEPLUUH -
KOOpAVHa PLMH P -yronbhuka, |y, -y Y,

Npy 3TOM BEpPLUMHLI YNIOPSA0YEHbl, TO €CTb NocneayoLan BepLUMHa COEUHAETCS ¢ NpeablayLe, a nocnegHnan
C NepBoiA.
Touka NeXNT BHYTPU P -yrofbHUKa €CNU BLINOMHAETCA paBEHCTBO

§1{8n~An}=27r- (A.11)
rae
{Sigr{(xnﬂ 'Xan - Yn) - (Yn+1 - Yn)(X _Xn)]v ecaun <p
Sp=1 . .
sigh(X, XNy %)~ (%~ %)~ X)L ecnun=p
2 2 2
A, =arccos®n *Pn ~Cn
2a,b,

a, =J(X—X“)2+(y—Yn)2’
b = \I(X_Xn+1)2+(y—Yn+1)2, ecnun < p
" V=X Y+ -1), ecnun:p’
c = J(Xn_Xn+l)2+(Yn_Yn+1)2, ecnun <p
n
J(Xn_Xl)z+(Yn_Y1)za ecnun =p
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BuGnuorpacdun

MeTof, NpoOrHo3WpoBaHUA pacnpocTpaHEeHWs curHana Ha KOHKPeTHON
Tpacce AnA Ha3eMHbIX crnyx6 "u3 myHkra B 30HY" B AnanasoHax YBY u
oBY

MeToa NporHo3upoBaHuUsA Anst Tpacc "To4ka-30Ha" ANSA Ha3eMHbIX CRyx6
B AnanasoHe YactoT oT 30 My go 3000 MINy
OcnabneHune curHanoB pacTUTENBHOCTLIO

[aHHble 0 pacnpocTpaHeHUW pagwuoBOfH W METOAbl MPOTrHO3UPOBAHUS,

Tpebylowpmeca ANA NPOEKTUPOBaAHUA Ha3eMHbIX LUIMPOKOMOSTOCHBIX CUCTEM
paavogocTyna, paboTaloLmx B nonoce Yactot oT 3 o 60 My
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