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Mpeancnosune

Lienn n npuHumnel cTaHgapTm3auumn B Poccuiickoin @egepauym yctaHoBneHbl ®egepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TeXHWYECKOM perynvpoBaHum», a npasuna NpUMEHEeHNs HaunOoHaNbHbIX
cTtaHgapToB Poccuiickoin ®epepauyun — FOCT P 1.0—2004 «CrtaHaapTusauus B Poccuiickoli depepauun.
OCHOBHbIE MOMTOXEHNA»

CBefileHus o cTaHgapTe

1 PA3PABOTAH lNocygapcTBeHHbIM 06pa3oBaTelbHbIM YUpeXaeHeM BbiCLLEro Npog)ecCcnoHanibHoOro
o6pasoBaHna «CaHKT-eTepOyprcknii rocygapCTBEHHbI YHMBEPCUTET TeNekOMMYHuKauui um. npod.
M.A. BoHu-BpyeBunya». OO0 «HayuyHo-npon3soAcTBEHHAA KOoMNaHNsa «CBsA3LCepBUC» N TeXHUYECKUM KOMU-
TeTom no ctaHaapTusaummn TK 30 «3neKkTpoMarHuTHas COBMECTUMOCTb TEXHUYECKNX CPeACcTB»

2 BHECEH TexHunyeckum KomuTeToMm no ctaHgaptusaummn TK 30 «3nektpoMarHutHas CoBMeCTMMOCTb
TeXHUYECKUX CpeaCcTB»

3 YTBEPX/[EH VI BBEJIEH BEVICTBVE Mpukazom ®efepansHOro areHTCTBa N0 TeXHUUYECKOMY pery-
nuposaHuio n meTponiorun ot 13 nona 2009 r. Ne 242-ct

4 B HacToALeM cTaHfapTe yuyTeHbl OCHOBHblE HOPMATUBHbIE MOMOXEHUSA CefyoLWmnX pekoMeHaaLmni
MexgyHapogHoro Coto3a anektpocsssn (MC3I) (cekTop cTaHAapTM3auuy B 06nactv pagnocsasm):

- PekomeHpauus MC3-P F.699 (2006) 3TanoHHble guarpamMmmbl HanpaBAeHHOCTU aHTEHH (DUKCMPOBaH-
HbIX 6€CnPOBOAHbLIX CUCTEM /15 UCNO/Ib30BaHNSA NPU U3yYeHU BONPOCOB KOOPAMHALNY N OLeHKe NOMeX BAuna-
nasoHe yacTtoT oT 100 MI'y go npumepHo 70 Ty (Reference radiation patterns for fixed wireless system
antennas for use in coordination studies and interference assessment in the frequency range from 100 MHz to
about 70 GHz);

- PekomeHpgauus MC3-P F.1093 (2006) BavaHue MHOrosly4eBoro pacnpocTpaHeHus pajgvmoBONH Ha
npoekTMpoBaHue 1 paboTy LU poBbIX pagvopeneliHbix cucteM npsmoi BugumocTtu (Effects of multipath
propagation on the design and operation of line-of-sight digital fixed wireless systems);

- PekomeHgauma MC3-P P.453 (2003) Noka3aTtesnb NpesioMeHUss PpaguoBOSIH: ero oopmyna npgaHHble
npenomnsowen cnocobHocTn (The radio refractive index: its formula and refractivity data);

- PekomeHgauns MC3-P P.530 (2007) laHHble 0 pacnpocTpaHeHUu paarMoBOIH U MeTO4bl MPOrHO3Mpo-
BaHNA. HeobxoAumble A8 NPOEKTUPOBAaHWS Ha3eMHbIX cucTem npsmol Buammoctu (Propagation data and
prediction methods required for the design of terrestrial line-of-sight systems):

- PekomeHpauma MC3-P P.526 (2007) PacnpocTpaHeHune paavoBoJiH 3a cueT gudpakumm (Propagation
by diffraction);

- PekomeHpauus MC3-P P.527 (1992) 3nekTpuueckne xapakrepuctrku nosepxHoctu 3emnu (Electrical
characteristics of the surface of the Earth);

- PekomeHpauus MC3-P P.676 (2007) OcnabneHne B atMocepHbix rasax (Attenuation by atmospheric
gases);

- PekomeHpauna MC3-P P.836 (2001) BoasiHoii nap: NOBEPXHOCTHAsA NIOTHOCTb U NOJTHOE COAEPXaHne
(Water vapour: surface density and total columnar content);

- PexkomeHpgauns MC3-P P.837 (2007) XapaKkTepuUCTUKM aTMOCdepHbIX OCaAKOB A1 MOAENNPOBaHNS
pacnpocTtpaHeHus pagnosoH (Characteristics of precipitation for propagation modelling);

- PekomeHpaums MC3-P P.838 (2005) Mozenb yaenbHOro 3aTyxaHus paAvoBOJIH B OXAE, UCNONb3ye-
mMasi B MeTofAax nporHo3vposaHus (Specific attenuation model for rain for use in prediction methods)

5 BBEJEH BMNEPBbIE

MHopmauusa 06 U3MeHeHusIX K HacTosileMy cTaHgapTy nybnkyeTca B eXerogHo vM3gaBaemMom
UHopMaLMoOHHOMYKa3aTene «HaunoHanbHble CTaHAapThbl», aTe KC T UBMEHEHUAMNONPABOK — B eXeMe-
CAYHO M3gaBaeMbiX MHPOPMALMOHHbIX YKasaTensax «HaumoHanbHble cTaHA4apThi». B cnyyae nepecMmoTpa
(3aMeHbl) LIMOTMEHbI HACTOSLLEro cTaHA4apTa COOTBETCTBY LW ee yBefoMeHe ByaeT ony6nKoBaHO
B ©XXEeMeCAYHO n3gaBaemMom nHopMaLnoHHoOM yka3aTene «HauuoHanbHble cTaHgapTbli». COOTBETCTBY-
oLwas uHpopmaLms, yBeorI/IEHUS U TE KC Thl pa3MeLLalnTcs TakxXe BUHOPMaLOHHON cucTeme obLero
nosib30BaHNs — Ha odmumnanbHoM caiTe dPefepanbHOro areHTCTBa N0 TEXHUYECKOMY PerysimpoBaHuio 1
MeTponorum Bcetun MHTepHeT

©CtaHgapTuHhopm. 2010

HacTosiuii cTaHgapT He MOXeT 6biTb NOIHOCTLIO UK YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kauecTBe 0(huLManbHOro n3faHus 6e3 paspelleHus defepasbHOro areHTCTBa No TEXHUYECKO-
MY perysimpoBaHuio 1 MeTposiorum
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HALULMWOHANBbHBLIN CTAHAAPT POCCUWNCKOMWN GELEPALUMN

LUN®POBLIE PAAVNOPENENHBLIE NVNHWN

Mokasatenu kayecrtsa
MeTopgbl pacyeTta

Digital radio-relay links. Quality parameters. Calculation methods

[ata eBegeHna — 2010—01—01

1 O6nactb NpUMeEHeHUs

HacTosawwuii ctaHaapT pacnpocTpaHaeTcs Ha LudpoBble pagvopeneliibie MHUN NPAMO BUANMOCTH,
paboTatLme B nofocax Yactot ot 3,4 £o 40,5 Iu,

CraHfapT ycTaHaB/nMBaeT MeTofbl pacyeTa C/eAyloLmx OCHOBHbIX NokasaTenei kavyecTsa LdpoBbIX
pagvopeneiiHbix nuHuin (LIPPJT), cBA3aHHbIX C HAAEXHOCTbI0 annapaTypbl W YCI0BUSIMU pacrnpoCcTpaHeHus
paavoBOH:

- KoahpuumneHTa HeroToBHOCTY;

- KoadphuLmMeHTa CUNbLHONOPaXeHHbIX (OWNGKaMu) CeKyHA,

MeTogabl pacyeTa, yCTaHOB/IEHHbIE B HACTOALLEM CTaHAApTe, MPUMEHSIIOT HAa CTaANAX TEXHUKO-3KOHOMMU-
4eckoro 060CHOBaHNA, CUCTEMHOrO 1 paboyero NpoekTMpoBaHus npu ctpouTenscTtee LIPP/I.

MeToabl pacyeTa OCHOBaHbI HA MPUMEHeHUN pekoMeHaaunii MC3 1 yuutbiBatoT Tonorpadmyeckue, k-
maTtuyeckme 0CO6EeHHOCTN TEPPUTOPUN, YCIOBUS pacnpocTpaHeHUst paAnoBOosH, TEXHUYECKNE XapakTepucTu-
Kn 06opygosanusa LPP/I.

2 HopmaTuBHbIe CCbI/IKK

B HacTofLem cTaHAapTe UCNONb30BaHbl HOPMATKBHbIE CCbISIKM Ha CneaytoLme cTaHaapThl:

FOCT P 50933—96 KaHasnbl 1 TpakTbl BHYTPU30HOBLIX pagnopeneliHbix NnHuiA. OCHOBHbIE NapameT-
pbl N METObl U3MEePEeHN

FOCT 27.002—89 HapaexHOoCTb B TexXHUKe. OCHOBHbIE NOHATUA. TepMUHbI U onpeaeneHns

FOCT 24375—80 PapgunocBA3b. TepMuHbI 1 onpegeneHns

NMpumeyaHune — MNpy NONb30BAHWN HACTOALWMM CTaHAAPTOM LLeNecoo6pasHo NPOBEPUTL AeliCTBUE CCbINoY-
HbIX CTaH4apToB B WH(OPMAaLMOHHOW cucTeme o6Liero nonb30BaHWA — Ha oduumanbHoM caiite ®epepanbHOro
areHTCTBa N0 TEXHUYECKOMY PETY/IMPOBAHUIO Y METPOIOTMN B CETU VIHTEPHET MU NO EXEr04HO 13AaBAEMOMY MHGOPMa-
LMOHHOMY yKasaTento «HaunoHanbHble CTaHAaPThI», KOTOPbI/ 0Ny6NKOBaH MO COCTOSHWIO HA 1 iHBapSA TeKyLero roaa, u
N0 COOTBETCTBYHLLMM EXEMECSUYHO U34aBAEMbIM MH(DOPMALMOHHBIM yKasaTensiM, ony6IMKOBaHHbIM B TEKYLLEM rogy.
Ecnu ccbinouHblil cTaHaapT 3aMeHeH (M3MeHeH), TO NPU Nob30BaHUWN HACTOALWMM CTaHAAPTOM ChnefyeT pyKoBOACTBO-
BaTbCS 3aMeHSALWUM (M3MEHEHHbIM) CTaHAApPTOM. ECNM CCbINOYHbIV cTaHAAPT OTMEHEH 6e3 3aMeHbl, TO NONOXEHNE, B
KOTOPOM flaHa CChl/fika Ha Hero, MPUMEHSETCA B YaCTW, He 3aTparnBatoLLeii 3Ty CCbiky.

3 TepMI/IHbI, onpeaneneHua, 0603HavYeHus n COKpauweHus

3.1 TepMuHbl M onpegeneHns

B HacTosweM cTaHgapTe npuMeHaT TepMmuHbl o FOCT 24375, TOCT 27.002u TOCT P 50933. a Takke
cnegyloLwme TEPMUHbI C COOTBETCTBYIOLLUMU ONpeaeneHnsamu:

M3paHne opuynanbHoe
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3.1.1 nokasaTenu KkayecTBa pajuopeneliHoi nuHun: OB606LLEeHHbIe XapakTePUCTUKN pagnopenei-
HOW NIMHMK, OTHOCSLLMECS K ee CNOCOGHOCTU BbINOMHATL YCTaHOB/EHHbIE TpeboBaHUS.

3.1.2 koahPULMEeHT CUNbHOMOPaXEHHbIX CekyH SESR: OTHOLWEHMe yncna CUnbUonopaxXeHHbIX
oLM6BKaMy CeKyH/ K 06LLEeMY YMCy CEKyHA B MepUoa roTOBHOCTM 3a BPeMS HabnwgeHuns.

3.1.3 ko3 unLMeHT HeroToBHOCTM: OTHOLLEHWE AINTENbHOCTY NepNoAa HEroTOBHOCTU, BbI3BaHHOM
0TKa30M annapaTtypbl WK He6NaronpusATHbIM BO3AENCTBMEM Cpefbl pacnpocTpaHeHus pajuocurHana, K
06LwemMy BpeMeHU HabnwaeHNs.

3.1.4 cexkyHaa c owwnbkamm ES: OgHOCEKYHAHbI UHTEpBas, cofepxalyuii no kpaliHeli mepe OfHYy
oLmnobKy.

3.1.5 cunbHonopaxeHHas owunbkamu cekyHpa SES: OpHoOCeKyuAHbli MHTepBan, Ans KOToOporo
KoathpuuneHT ownbok npesbiwaeT 10 3 (ans OLK). nnm ogHocekyHAHbIA MHTepBas, cogepxawuii 30 unm
60n1€ee NpoLeHTOB 6/10KOB C ownbkamu (415 CETEBbIX TPAKTOB).

3.1.6 nepuop HeroToBHOCTK: MNepuos, HauYMHaLWMIACS ¢ aecATn nocnegosatefbHbix SES (cunTtaro-
L MXCA YacTblo Neproja HEroTOBHOCTMN) U 3akaHUYMBatOLWMIACA AeCATbI0 NocnefoBaTe/IbHbIMU CEKyHAaMU, He
answowmMncs SES (cunTarwmmmncs 4acTbio nepnoga rotoBHOCTH).

3.1.7 nepuog rotoBHOCTHU: MNepnos BpEMEHU, HE OTHOCALLMIACS K Nepnoay HeroToBHOCTU.

3.1.8 paaunopeneiiHas cBA3b: HazemHasa pagnocBa3b, OCHOBaHHAasA Ha peTpaHCAALMM PaguoCcurHanos
Ha AeunmMeTpoBbIX U 60n1ee KOPOTKUX pagoBOHaxX.

3.1.9 pagunopeneitHan nuHns: COBOKYNMHOCTb TEXHUYECKUX CPEACTB M Cpefbl pacnpocTpaHeHns pagu-
ocurHana gnsa obecnevyeHns pagnopesnenHon ceasu.

3.1.10 paguopeneiiHblit nHTepBan: YacTb pagumopeneliHoli NMHUM Mexay COCefHUMU pasuopeneit-
HbIMW CTaHUMAMM, BKOYAA annapaTypy 1 cpefy pacnpocTpaHeHus paguocurHana.

3.1.11 npodunb pagmopenenHoro nHtepeana: BepTukanbHolil pa3pe3 MecTHOCTH, NIOCKOCTb KOTO-
poro nepneHAuKynspHa K NoBEPXHOCTU 3eMAN U NPOXOAUT Yepes ha3oBble LLIeHTPbl aHTEHH CoceHUX paano-
peneiiHbIX CTaHUWiA.

3.1.12 Tpacca paguopeneliHoro nutepsana: Jinuusa, coeguHsowan asosble LEHTPbl aHTEHH cocef-
HUX pafuopeneiHbiX CTaHUMWA.

3.1.13 pasHeceHHbIVi npuem: MeTog npuema, nNpy KOTOPOM Pe3yNbTUPYIOLUIA CUTHaN NoslyYaeTcs u3
HECKONbKNX NPUHUMAaEMbIX PafMOCUTHAN0B, KOTOpble HECYT OAHY M Ty Xe MHhopmaLuio, HO NPOXOAAT Mo pas-
HbIM TPaccam 1M cTeoNam, oTiMyarLWwmmcs 4pyr oT Apyra, no kpaiHeli Mepe, 0fHOW N3 xapakTepucTuk (4acTo-
Ta. nonspusayms).

3.1.14 pa3HeceHHbI/i NpMeM C NPOCTPAHCTBEHHbIM pa3HeceHneM: PasHeceHHbIl npuem, Npu KOTo-
poM Ha pafnocTaHLMN UCMOJIb3YEeTCA HECKO/IbKO aHTEHH Ha HEKOTOPOM PacCTOSAHUM ApyT OT Apyra.

3.1.15 pa3HeceHHbll NpMeM € 4YacTOTHbIM pa3HeceHueM: PasHeceHHbll npvem, npu KOTOPOM
MCMNOJIb3YeTCA HECKO/bKO pagnokaHasios, paboTalolmnx Ha pasinyHbIX yactoTax.

3.1.16 mMHoronyyesoe pacnpoctpaHeHune: OJHOBPEMEHHOE pacnpocTpaHeHne pafvoBOSIH Mexay
ToYKamMu nepegayv v npuemMa HeCKONbLKUMMU NyTAMU.

3.1.17 ctBon: Komnnekc npuemonepegatwlleii annapatypsl LIPP/1 ans nepegaun nHgopmaumm Ha
O/IHOW HecyLell YacToTe (M1 Ha ABYX HECYLLUX YacToTax Npy OpraHnsaunm AynaekcHol CBasm).

3.1.18 oCHOBHOW cTBO/: CTBO/, KOTOPbIA NCNOMbL3YETCA B HOPMaJIbHbIX YCOBUSIX 3KCNyaTalun.

3.1.19 pe3sepBHbIl cTBON: CTBO/, KOTOPbI/ MCNOMb3YeTCS B YCNOBUSX, KOT4a OCHOBHOW CTBO/1 Hepabo-
TOCNOCO6EH.

3.1.20 koHurypauma: CoBOKYNHOCTb OCHOBHbIX U pe3epBHbIX CTBOM0B LIPP/I.

3.1.21 Bpemsa HabnwgeHUaA: VIHTepBan BpeMeHM, 3a KOTOPbIli OCYLLLECTBAAETCA perncrpanmus owmnbok
nonpegenexHve nokasateneli kayecTsa.

3.1.22 koadppuumeHT ownbok BER: OTHoWweHMe yncna owmnboyHbix 6UTOB K 0bLemy yncny 6uTos
nHopmaLlmn, NpoLleaLlwnx 3a Bpems HabaeHns.

3.1.23 6nok: NocnepoBaTenibHOCTL GUTOB, XapakTepHasi 418 KaXA0ro KOHKPeTHOro ceTeBOro Tpakta
npu onpefeneHHol CKOpoCTK nNepeaayn.

3.1.24 6nok c owmnbkamu: ok, B KOTOPOM OUH UM HECKO/IbKO GUTOB SABAIOTCS OLUMBOYHBIMU.

3.1.25 curHatypa: 'padnk 3aBUCUMOCTY KPUTUYECKUX 3HAYEHWIA TNYBUHBI 3aMypaHnii 0T 4acToTbl Npu
onpefeneHHoM KoapprumneHTe owmnB6oK.

3.2 O603Ha4yeHusa n cokpalleHns:

B HacTosLweM cTaHfapTe NpMMeHeHb! cneytole 0603HauYeHNs 1 CoKpalleHns:

OH — Anarpamma HanpaB/IeHHOCTU (aHTEHHbI);
nea — nepegaTyuik;
OouK — OCHOBHOI1 UNIPOBOIA KaHan;
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nPm — MNPUEMHHUK:

CKO — cpefneksagpatmyeckoe OTK/IOHEeHMe:

LIPPC — undpoBas pagnopeneiHas ctaHuus,

PSK — phase shift keying (pasoBas maHunynauus):

QAM — quadrature amplitude modulation (kBagpaTypHo-amnAnTyAHas Moaynauus);
Tem — trellis coded modulation (peweTyarto-kKogoBas MoAyNALUSA);

min (X, y) — PyHKUNS, 3HAYEHME KOTOPOI paBHO MUHUMaSIbHOMY U3 ABYX 3HAUYEHUI X NY;
max (X, y) — (QyHKLMA, 3HaYEeHe KOTOPOi paBHO MakCUManibHOMY U3 BYX 3HAYEHUIA X nY;
erf(x) — hyHKLMSA OWNOBOK OT aprymMeHTa X;
trunc(x) — OKpyrfeHune 3Ha4yeHus X 40 6anxanero MeHbLUIero Lenoro;

— 0603Ha4YeHne NycToro MHOXecTBa.

4 VicxofHble faHHble 1 610K-CXxeMa anroputma pacyerta

4.1 3apaHHble 3HauYeHusa nokasartenei kayectsa LiPPJI

- ANA KaXA0ro uHTepeana:

SESR3— 3ajiaHHOe 3HaueHne KoadhdrumeHTa CUIbHOMOPAXEHHbIX CEKYHS;
KHer n— 3agaHHOe 3HayYeHne KoadhuLneHTa HeroTOBHOCTU:

- ANS NVHWAW B LLEeNOM:

SESR3, — 3ajjaHHoe 3HayeHune KoadhuLmeHTa CnibHONOPaXEHHbIX CeKYHA;
Kver 1M — 3afaHHoe 3HadyeHne KoahuLMeHTa HEroTOBHOCTH.

4.2 KoHdurypaums LUPPJ/1 c yueTom cxembl pe3epBMpoBaHns

M — YNCNO OCHOBHbLIX CTBOJ10B;
N — YNCNO pPe3epPBHbIX CTBOJIOB.

4.3 CocTaB 1 XxapaKTepucTuKn HafexHocTun ob6opyaoBaHusa Kaxaoi g posoli paguopeneiiHoi
cTaHuyun (LPPC)

MepeyeHsb y3nos LLPPC:

T— cpepHee BpeMsa HapaboTKM Ha 0TKa3 y3na, u;

Ta— cpefHee BpeMs BOCCTAHOB/EHMSA paboTOCNOCOOHOCTH y3Na, Y.

4.4 TexHu4yeckune xapakTepuUCTUKM Kaxaoro nitepsana LIPP/

f —vactoTa, I'Ty;

Pnpg — molHoCcTbL nepegartyvka. obBT;

Gnpfl — ko3hhnLMeHT ycunexmsa nepegatoLeli aHTeHHbI, Abu;

GnPM — k03h(pnLMEHT YyCUNEHUSA NPUEMHOW aHTEHHBI, AbW;

La lNPa — noTepu BaHTEHHO-BO/IHOBOAHOM TpakTe nepegartyuvka. ab;

La npm — notepu B aHTEHHO-BO/IHOBOAHOM TpaKTe npuemHuka. ab;

Prnpm pean — peanbHas 4YyBCTBUTE/IbHOCTb NMpMeMHuKa (Mpu 3ajaHHOM 3HayeHun BER), oBBT;

nonspusauus (BepTukanbHas, ropusoHTasibHas);

Cs — cKopocTb nepegauun nHgopmauuu, remt/c;

M — 4uncno ypoBHeli MogyNALuN;

M'm (M) — wnpmHa curHatypel, Mu;

BMm |Hv) — rny6uHa curHatypsl (npu 3agaHHom BER), Ab;

0 M (MM)— BpeMs 3a[epPXKnN OTPaXKEHHOTO CUrHasna Npu U3MepeHny napameTpoB CUTHATYP, HC;

hv h2 — BbicoTa aHTeHH okOHeuHbIX LIPPC nHTepBana Hag ypoBHEM MOpS, M;

S — pasHoc no BepTuKany LeHTPOB NPUEMHbBIX aHTEHH (MPU UCMOb30BaHUN NPUeMa ¢ NPOCTPAHCTBEH-
HbIM pasHeceHnem), m;

Cpon — Ko3athhULUMEHT yCUNEHUSI ONONHUTENBbHOM aHTeHHbI (NP NCNOb30BaHUK NprYema c npocTpa-
HCTBEHHbLIM pasHeceHnem), abu;

bl — YacCTOTHbIN pasHoOC Mexy cTBoNamMy (MAHUMabHbIA pasHOC Mexay pabounMmn 1 pe3epBHbIM CTBO-
namu Npy NCNoJsib30BaHUM Npuema ¢ YaCTOTHbIM pasHeCEHNEM).

4.5 Tonorpaduyeckoe onvcaHue pagumopeneiiHoro uHTepeana

R — pgnvHa Tpacchl nHTepBana, m (Km);
w,. a,, w2, 2 — wupota ngonrota okoHeyHbix LIPPC nHtepsana, rpag,.
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Tonorpachuyeckasn kapta MecTHOCTM MacwTaba 1:50000 unum KpynHee B CUCTEME reofe3nyecknx Koop-
annat 1995 r. (CK-95) nunun 1942 r. (CK-42).

4.6 Bnok-cxema anroputma pacyeTa rnokasateneii kauectsa nHTepsana LIPPJ/1 npuBegeHa Ha puUcyH-
Ke4.1.

PucyHok 4.1 — 6nok-cxema anropMtma pacuyeTta nokasarvesei kayecTBa nHTepsana LIPP/
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5 PacueT koappmumneHTa HeroToBHOCTM nHTepsana LIPPJ/1, 06ycnoBieHHOro
rnokasaTtesiaMun HaJeXXHOCTHN annapaTypbl

5.1 PacueT KoaghpuumeHTa annapatypHoli HEroTOBHOCTU MHTepBana LPP/1 6e3 npumeHeHus
pe3epBupoBaHus (KoHpuUrypaumusa 1+0)

PacueT NpoBOAAT B NOPALKE, YKa3aHHOM HUXeE.

5.1.1 OnpegensioT 3HayeHus ['n TaBcex y3/10B kaxgoi ns asyx LIPPC.

5.1.2 B3aBWCMMOCTM OT KOHCTPYKTMBHOIO 0CHOPM/IEHMA paanopeneiiHoro 06opygoBaHns pacnpegens-
0T y3nbl LUPPC, no gsym rpynnam: 'pl — y3n10B, pa6oTalowmx BHe noMeLeHus (Ha OTKPbITOM BO3A4yXe), U
'p2 — y3noB, paboTawLWwnx B nomelieHnn (annapaTHoi). OueHunBaloT 3HauyeHua B, ANA Kaxk4oW rpynnebl
(MBldpl m MB1rp2). MNpoBOAAT aHanorMyHble geincTemsa ana LIPPC2.

5.1.3 PaccunTbiBalOT HapaboTKy Ha 0TKa3 y3/10B, BXOAALLMX B Kaxayto rpynny 'th m

Mp/= @1W 721+ -+7n, >'1 (5'1)

rae Ti— cpegHss HapaboTka Ha oTkas /-roy3naii rpynnsl./'=1.2.
5.1.4 Ons UPPC, paccunTbiBalOT KO3h(PMLMEHT annapaTypHOii HErOTOBHOCTU A5l KaXAON rpynnbl C
y4yeToM CBOero 3HaueHus Bld:

If = ~Pl
,'mer. annl
rp1
\Y _ Meimp2 (5.2)
nuer.ann2 *D
5.1.5 BbluncnawT 3HavyeHne Kher anngnsa LUPPC,:
KH«*.ann(UPPC,> = "Her. annl + ~HBTr. ann2- (5-3)

5.1.6 BbinonHAs geiicTBUst aHanornyHo 5.1.3—5.1.5, BbluncNAT 3HaUYeHue K ver annuppC >
5.1.7 PaccuuTbiBalOT 3Ha4YeHNe Ko3hhuLMeHTa annapaTypHOil HEroTOBHOCTU UHTepBana LIPP/I:

(5.4)

Auer. ann = ~“Her.ann(L4PPC,) + “ner.ann<lPPC2)m

5.2 PacueT koathhuymeHTa annapaTypHoOi HEroTOBHOCTY MHTepBasna LPPJ1 npy ucnonb3oBaHumn
NOCTaHLUMOHHOTO pe3epBupoBaHunsa (KoHdurypaumnsa 1+1)
PacueT npoBOAAT B NOPAAKE, YKa3aHHOM HUXE.
5.2.1 BbinonHaT gelictBusA no5.1.1—5.1.3.
5.2.2 PacnpegensioT y3nbl, Bxogasuwme B M'pl n 'p2, no kateropusam:
1— HepesepBupyemble y3/bl — HPO;
2 — pesepsupyemble y3bl — po.
5.2.3 [ns kaxpaol rpynnbl nkaTeropmm y3nos LIPPC, paccunTbiBalOT HapaboTKy Ha 0Tkas:

w P ,=<V *V --+V >"- <5'5>

W /= <V -V * m1, V - <S6)

5.2.4 [na UPPC, paccunTbiBaloT 3Ha4YeHNE KO3 ML MeHTa annapaTypHOil HErOTOBHOCTMU:
- AansA rpynnbl y3noB p 1 (paboTaowmx BHe MOMELLEHNIA):

‘otrpl
K-ner. annl (Hp6) ~ |
<mps)rpl

"Rlrpl (5.7)

K L
*bofijtp!

Hor. annl (p6) -

- AnsA rpynnbl y3noB Mp2 (paboTaowmnx B NOMeLLeHUNX):

. _ falm2
K*of. ann2 (Hp6) © y
<mpB)h2

_ 'Blrp2 (5.8)
K :er. ann2 (p6)
'(P6]rp2 5
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5.2.5 Ana UPPCTpaccuntbiBaloT KO3 hULMEHT annapaTypHOii HEFOTOBHOCTM C yYeTOM paboTbl cucTe-
Mbl pe3epBupoBaHUA:

Aner.annlllPPC,) ~ ~uer. annl (mp6) + "H*r. ann2 (Mp6) + (*mer annl <p6>* ~mer.ann2 (p6)"* (®'®)

5.2.6 BbinonHsAs peicteBua aHanormyHo 5.2.3—5.2.5. BbluucnsAwT 3HauveHune K, ef anmuwppce,) Ans
LPPC2.

5.2.7 Mo chopmyne (5.4) paccumTbiBaloT 3Ha4eHne KHer ann — koadpumumneHTa annapaTtypHOil HeroToB-
HOCTU UHTepBasa.

Mpun KPaTHOCTUN pe3epBUPOBaHNSA, OTANYHON OT(1 +1). 3HaueHne KoadhprLmeHTa annapaTypHoil HEroToB-
HOCTW UHTepBana KHoxr ann paccunTbiBalOT Mo hopmynam:

- AnA KoHdurypauum (2+1):

Amer. ann —Auor (Mp6) + 1,5 (K WCT(06]) , (5.10)

- Ans koHdurypauum (3+1):
“ MCl.ann  ~mer(up6) + 2(k .1lel(p6))2: (5.11)

- AN KoHdurypauum (7+1):
(512)

- Ansa koHdurypaumm (5+2):
Amor ann = K HCr (Mp6) + 7(~er (p6))3e (513)

6 PacueT noTepb pacnpocTpaHeHns pagnocurHana B CBO604HOM NPOCTPaHCTBE
MoTepu pacnpocTpaHeHus paguocurHana LQ ab. B CBO60AHOM NPOCTPAHCTBE HA MHTEpBase ANHON R,

KM. Npy yacToTe paguocurHana/, [y, paccunTbiBalT no hopmyne
LO = 92.45 + 20Ig(0 + 20Jg(/?). 6.1)

7 PacueT ocnabneHnsa paguocurHana B atMocepHbix rasax

PacueT ocnabneHus pagmocurHana B aTMocpepHbIX razax NpoBOAAT B NOPSAAKE, YKa3aHHOM HUXE.

7.1 CnomoLuybto NpuBeaeHHbIX B (1] KnMMaTnyecknx napaMmeTpoB ANt MECTHOCTM, B KOTOPOW pacnonara-
eTca uHTepsan LIPPJI1. onpegensitoT Hanbosblee (Mofb, aBrycT) cpefHeMecsyHoe 3HaueHune:

- TemnepaTypbl Bo3ayxa f.eC:

- aTMocepHOoro fasneHus p. méap:

- MIOTHOCTM BOASAHOrO napa (abCo0THOW BNaXKHOCTN BO3Ayxa)p, r/m3.

7.2 PaccunTblBaloOT yaensHoe ocnabieHne paguocurHana B kuciopoge sosayxay 0, AB/kM. no doopmy-
ne

L T \f 22 10-3 (7.2)
T [/2* 034rffi* (54-0 11@F 1033°2] 9

roe /vamepsoT B Ty, rp=p/1013, r, = 288/(273 +/);

*# £ 717rf 18132 exp(0,0156(1 -r p) - 1,6515(1 - 1,)];
A *6368exp[-0.1921(1 - Mp)- 5.7416(1 - r,)]:
N = rpm,4r('B585exp(0.2130{1 - r p) - 8,5854(1 - r,)].

7.3 PaccuuTbiBaloT yaenbHOe ocnabneHune paguocurHana B BogsHom nape yHa0. 4B/km, no popmyne

_|13A8wexp[233(1-0)) .f22) + 1136.,.exp[07(1 -, L+
[(F-22335)2+9.42nf ' (/ - 183.31)2+ N14n?

+ 0.081y4, exp[6.44(1-r.)) ~ 366n,exp(16(1-0)) ~ 2537M,exp(103<1-r,)) »
(/-321226)* +639nf  (/-325.153)2+9.22n7? (/-380)2
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+ 17.4MexpL46<1-r,)| + exp[0.17(1-r1,)) g(f557) +
(r-448)2 (/ - 557)
a 290w exp(0,41(1-/-,)) .. 7e;?. A83328M2exp(049(1-r,)) ,, 178Q)
(r-752)2 ‘ (r-1780)2

x fv * 10'4.

roe
n, = 0,955rpr ™ 6 + 0.006p;

42 = 0,735rpr@6 +0.0353 iép ;

a (") =l

7.4 PaccunTtbiBaloT ocnabneHne B aTMOCepHbIX razax Aa, Ab. Ha uHtepsane LIPPJ1 gnvuHoit R. kM, no
dopmyne
A, = (Yo + YHD)A- ()

8 MMocTpoeHve n aHanms Npoguns pagnuopeneifiHoro nHTepeana

8.1 MocTpoeHue npoduns pagnopeneiiHoro nHTepeana
MocTpoeHne npodna paanopeneiHoro HTepsasna npovn3BoAAT B MOPAAKE, YKa3aHHOM HUXeE.
8.1.1 PaccuuTbiBalOT 3KBUBANEHTHbIN paanyc 3eMnu as, M,

- 6370000 (8.1)
3~ 1-3185000 9’

roe o— 3HadyeHne 3apheKTVBHOrO BEPTUKA/IbHOrO rpagueHTa AnanekTpuyecko NpoHMLAaeMocTy BO3ayxa,
M "1 [laHHble 0 3HaYeHUAX 4 ANS pa3nyHbIX paiioHoB Poccuiickoii ®epepaunn npuBeaeHsl B [2]. npu-
noxetHue b.
8.1.2 Ha kapTe MEeCTHOCTU COeLMHSIOT NPAMOL NMHNEN ABE TOYKN — MNYHKTbl YCTAHOBKM aHTEHH cocef-
HuX LIPPC. O6pa3oBaHHbI 0TPE30K NPAMOiA NMMHWK A/IMHON R iBNsieTca kapTorpaduyeckoin npoekuneii Tpac-
Cbl pagnopeneiiHoro nHTepsana Ha NoOBEPXHOCTb 3EM/IN.
8.1.3 OnpepensioT ANnHY oTpeska/?.
8.1.4 OnucbiBalOT NPOdUIb MECTHOCTU, A1 Yero:
- M3MepSIT pacCTosHME OT NYHKTa yCTaHOBKM /IEBOI aHTEHHbI 0 TOUEK MepeceyeHns NPoeKuuy Tpacehbl
C U30NUHMAMM BbICOT. [1Ns Kaxaoi bit TOukn nepeceveHns 3anncbIBalOT 3HAYEHNE PACCTOAHUS R, N 3HaYeHue
BbICOTHI ft,. cOOTBeTCTBYIOLWee [-/in3onnHumn, obpasyroLime MHOXeCTBO 3HaveHuii D1(Rr ft,);
- N3MepPST PAcCTOsIHUE OT NyHKTa YyCTAHOBKM N1IEBOV aHTEHHbI 0 TOYEK NepeceyeHmnst NPOeKL MmN Tpacchbl

¢ 06beKTaMM 3aCTPOIiKU. [N KaxXA0ro /-ro 06bekTa 3anucbiBaloT 3HayeHs R.1MR2 — paccTositHUsi OT NyHKTa
YCTaHOBKM N1€BOIi aHTEHHbI ,0 HaYasia 1 KoHLa 06 beKkTa COOTBETCTBEHHO M 3HAYeHWe /2 — abCOMOTHYH BbICO-
Ty 06bekTa 3acTpoliku, o6pasytoLlime MHOXeCTBO 3HaveHnii D2(R.\ /2.2, ft,);

- N3MEepsIoT pacCcTOsiHME OT MYHKTa yCTaHOBKN S1IEBOV @aHTEHHbI ,0 TOYEK NepeceyvyeHmns NpoeKLum Tpacchl
C 06beKkTamMmun pactTuTenbHOCTU. NS KaXA40ro /-ro 06bekTa 3anucbiBaloT 3HaYeHns /2.1m R2 — pacctosHus ot

NyHKTa yCTaHOBKW /IEBOW aHTEHHbI 4,0 Ha4Yasia U KOHLa 06 beKkTa COOTBETCTBEHHO M 3HaYeHue ft, — abcontoTHyo
BbICOTY 06bEKTA pacTUTENLHOCTU, 06pasytoLLme MHOXeCTBO 3HaveHnii D3(R'. R 1, ft,);

- N3MepSAT PacCTOSTHNE OT NYHKTa yCTAHOBKM J1IEBOV aHTEHHbI [0 TOUEK NepeceyeHnst NPOeKLMn Tpacchbl
C BOAHbIMM 06bekTamu. [1na Kaxaoro /-ro o6bekTa 3anmcbiBaloT 3Ha4YeHns R: 1 R2— paccTosiHus OT MyHKTa

YCTaHOBKM /1IEBOI aHTEHHbI 40 HaYana u KoHLa 06beKTa COOTBETCTBEHHO M 3HaYeHue ft; — BbICOTYy ypesa Bofbl,
ob6pasytoLme MHOXeCTBO 3HaueHuin D4(f? . R 2, ft,).

8.1.5 HaoTpeske NpsAMOii ANVMHON R cTpoAT nuHuio (napabony)
X - Rry = (?22a}d 1 - /), (8.2)
roe Ic = R/R — oTHOcUTeNbHas KoopauHaTa TeKyL e /- Toukn; Ri — paccTosiHue [0 TeKyLLel TOUKM, M.
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Mpwn nocTpoeHnn npocuns penbeda MeECTHOCTU Napabosy CUNTaOT YC/IOBHbIM HY/1€BbIM YPOBHEM WU
ypOBHEM MOpPS.

8.1.6 Mcnonb3ys MHOXeCTBO 3HayeHuii D1, HAHOCAT BbICOTHbIE OTMETKM penbeda MecTHOCTU OTHOCH-
Tes/IbHO YCIOBHOIO HyN1eBOro ypoBHs. CoeAnHASA BbICOTHbIE OTMETKN OTPe3KaMun INHWIA, CTPOSAT NPOdn/Ib pefb-
eda MeCcTHOCTU.

8.1.7 TlMpodwnnb pagmopeneiiHoro MHTepeana cCTposAT, HAHOCA Ha NPodub penbeda MECTHOCTM 06 bek-
Tbl 3aCTPOViKW, PACTUTENBHOCTU U BOJHbIE 06BEKTbI, UICNONb3YA MHOXECTBA 3HaveHuii D2...D4.

8.2 Knaccudukaumsa tpacc

8.2.1 OnpegenstoT npocseT Tpacchl H{A) kak MUHYMabHY0 pa3sHOCTb BbICOT Mexay npodusiem pagno-
peneiHoro MHTepBasna u NPSMoii, CoeAnHALLel LEeHTPbI TE€BOI 1 NPaBOi aHTEHH, C BbicoTamu 6, n /R cooTse-
TCTBEHHO. [py NPOXOXAEHNV Tpacchl Haf BOAHOW MOBEPXHOCTLIO 3HaYeHMe NpocBeTa Tpacchkl H v pacctosHue
[0 onpefensioLei ero To4kn R, paccumTbiBalOT No hopmMynam:

H = TAQ A2 A +£12 (8.3)
A

roe

/2=K-R,;6=2-E |c05f—*—aI‘CCOS[
2 1 V 3T 3 3

w-

3—| ~

2~(m .1)
g ="-h2

4a}(2+n,) »2 %"

8.2.2 B3aBMCMMOCTM OT NpOCBeTa Tpacchl NoApasfesisatoT Ha:
a) OTKpbITble, ANsA KoTopbix H >HQ rae HO, M. cOOTBETCTBYET paanycy MUHUMasbHO 30HbI PpeHens:

(84)
rae K — OTHOCUTEe/IbHas KoopAnHaTa TOUKKM, onpegensiolell NpocBeT Ha Tpacce.
K — AJ/IMHa BO/HbI B TEX Xe eMHnLax, 4to u R;
6) nonyoTkpbITbIE, AN18 KOTOPLIX HO>H >0;
B) 3aKpbITble, 4715 KOTopbIX H <O0.
8.2.3 OnpenenstT OTHOCMTENbHbIV NPOCBET p(4) Ha Tpacce:
Pig) = H[g)fHQ (8.5)

8.3 AHanuns Tpaccsl

Mopa aHann3om Tpacchl MOHUMAIOT Npoueaypy onpefeneHnsa Takoro sHa4eHusa 4 u3 gnanasoHa ero Bos-
MOXHbIX U3MEHEHWIA, NPW KOTOPOM Tpacca NepexoanT U3 OTKPLITOW B NONYOTKPbLITYH0. Mpy 3TOM BbigeNsoT Asa
nogananasoHa, OAVH 13 KOTOPbIX COOTBETCTBYET YC/IOBUAM, KOrAa Tpacca byaeT oTkpbIToi (nogamanasoH O),
APYroil — ycnosusiM, korga Tpacca He OyfeT OTKPbITO, TO ecTb SIM60 MONYOTKPLITON, NM6G0 3aKpbITOW
(noggunanasoH M3).

8.3.1 OnpegensioT HUXKHIOK 1 BEPXHIO rpaHuLbl Anana3oHa BO3MOXHbIX U3MEHEHWU A, M~1,KaKaH=
=Tax(4kp,4-4.3a) MaB=n4 +4.3a COOTBETCTBEHHO, e AN a— CpefHee 3HayYeHve 1 cpefHekBaapaTnyeckoe
OTKNOHEeHne ahDEKTUBHOIO BEPTMKA/IbHOTO rpagneHTa AnaneKkTpuyeckoin NpoHnLaemMocT Bo3gyxa (CM. npu-
noxenue b. Tabnunua b.1). gp=-31.4.10 8(kpuTuueckas pedpakuus).

8.3.2 [ina ycnoBuii cpefHei pedpakLum ¢ NOMOLLbI0 NPUBEAEHHBIX Bbille NpoLeayp CTPoSAT npodusb
WHTepBana v NpoBoAAT Knaccudukaumio Tpacckl. 3HaveHne H(g) -10 o3HavaeT, YTo Tpacca BblbpaHa HeKoppek-
THO M CNeayeT yBeNnuuTb BbICOTY NOABECA aHTEHH NGO BbIGPATHL ApYryto Tpaccy.

8.3.3 Tlpu H(g) >0 onpeaensaoT rpaHMYHoOe 3HayveHne gr(H(gt) = HO):

HO-H() (8.6)
RzZF(1-k)"

8.3.4 Ecnu 3HaveHue Ar npuHagnexuT guanasoHy (OH, 4B). TO OHO onpegenseTt nogauanasoHsl O n M3
Kak (gu, ar) v (ar, £0) COOTBETCTBEHHO.

8.3.5 Ecnu 3HayeHue g(HenpuHagnexutamanasoHy(aH,4B)To:

npu H(g) < HOnogananasoH O =0 ¥ Npy BCcex BO3MOXHbIX 3HAYEHNAX g Tpacca He 6yaeT OTKPbITOMW, TO
ecTbl13 = (an.4B);

npn H(g)>HOnoaananasoH M3 =0 “npn BCex BO3MOXHbIX 3HA4YeHNAX g Tpacca byfeT OTKPbITOl, TO eCTb
0 =(9H,94).

8
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9 PacueT MHOXUTeNsA ocnabneHns Ha oTKPbIThIX MHTepBanax

Ha oTKpbITbIX MHTEpPBasiax B TOUKY NpMeMa KpoMe NpsiMoii BO/IHbI MOTYT NPUXOANTbL OfiHA UJIN HECKOJIbKO
BOJIH, OTP&XEHHbIX OT NOBEPXHOCTM, TO €CTb 0CNa6eHNe paguocurHana MoXeT HOCUTb MHTePgIEPEHLIMOHHBI
xapaktep. PacueT MHOXUTeNs ocnabieHnsi B 3TOM c/iyyae NpoBOAAT B NOPSAKE, NPUBEAEHHOM HUXKE.

9.1 PacuyeT MeCTOMOMIOXEHNS TOUKM OTPAKEHNS N PA3HOCTY X042 MEXAY NPAMbBIM U OTPAXKEHHbBIM
nyyamm

9.1.1 [ns BOAHOW NOBEPXHOCTM No hopmynam (8.3) paccunTbiBalOT pacCTOSHWE OT JIEBOW aHTEHHbI
(Touka A) 0o Toukn oTpaxeHus C. uncneHHo paBHoe Rv 1 3HavyeHue npocseTa H(A4) B TOUKE OTPaXeHUs (CM.
pucyHok 9.1). PasHocTb xo4a Mexay NPsSMbIM Y OTPaXeHHbIM lydamMmn paccunTbiBaloT No hopmynam:

npu 4 A mp:
Nr=~(a3 +/1,)2 +a3 - 2a3(a3 +/)1)cosa, &
(CHY)
+J(a, +/>2)2 *B3 - 2a3(as +h2)cos
- N,) +(aa +n2T - 2(a, -h ,)(a3 +/i2)cos| —
npuna< gk
1HO))2 0.2
2R kO-k)
N — r.eBas aHTeHHa; S — npaBas aHTeHHa; C — TOHKa oTpaxeHus; H(4) — NpocBeT B TOUKe OTPaXeHUs; — 3KBMBANEHTHbIW paguyc
3emnu; J1(.*2 «— BbicOTa aHTeHH LUIPPC Haj ypoBHeM Mops
PucyHok 9.1 — Cxema OTpaxeHusi pag1MoBOIHbl OT BOAHOW NOBEPXHOCTK
9.1.2 [ns nnockoro (cnabonepece4yeHHOro) yyacTka MECTHOCTM OTMeudatoT Touky K — 3epkasibHoe uso-

6paxKeHne NeBoi aHTEHHbI (TOYKM A) OTHOCUTE/bHO MI0CKOCTH oTpaxeHns MN (cMm. pucyHok9.2) u onpegens-
10T NONOXEeHUe reomeTpuyeckoit Touku oTpaxeHus (Touyka C). MIOCKOCTb OTpaxeHus NpoBOAAT yepes
6nvxaime gpyr K Apyry TOUKM nepeceveHns Npoekuuy Tpacchl C U30/IMHUSAMM BbICOT. PasHOCTb Xo4a Mexay
NPAMbIM 1 OTPAXEHHbIM Jly4aMu paccumTbiBatoT no popmyne (9.2).



FOCT P 53363—2009

— paccTof-

A — neBas aHTeHHa; B — npasas aHTeHHa: C — TouYKa oTpaxeHus, H(,q) — NPOCBET O TOYKE OTPaXeHUA; MN — nnockocTb oTpaxeHua;

K— 3epKanbMoe|/|3o6pa>KeHV|e I'IeEOVIaHTeMHblOTVIOCMTEI]bHOI'II'IOCKOCTVIOTpa)KeHVIﬂM CX — ANUHA 30HbI OTPaxXeHns;
HWe OT SIEeBOV aHTEHHbI 40 TOUKM OTpaxeHus C; R — AnnHa paguopeneiiHoro nHTepsana

PucyHok 9.2 — Cxema OTpaxeHusi pafMoBO/IHbl OT NJIOCKOTO yYacTka uHTepaana

9.1.3 [nA nepeceyeHHO MECTHOCTM BbINOHAIOT cnegytolime aeicTersa (CM. pUCyHok 9.3).
9.1.3.1 Hanpodwmne, napansienibHo MMHUK J1B. NpoBOAAT NpsiMyto A [l. OTCTOSALLYIO0 OT BEPLUMHbI HEOLHO-

POAHOCTM Ha pacCcTosAHUK Ay. paBHOe 3HaveHuto HO.
9.1.3.2 OnpepfensaoT paccTosiHUE T MexXAay Toukamu, B KOTOpbIX npsmas AB nepecekaeT Heof4HOpPOA-
(CRS))

HOCTb penbeda.
9.1.3.3 Ecav BbINosIHAETCA ycnosne
/*(Ay»H0) *10 .
Q4>

TO HEOIHOPOAHOCTb MOXET 6bITb annpPoKCMMUPOBaHa Cpepoil, paanyc KoTopoii,
b = A

A

9.1.3.4 3a TouKy OTpaXKeHUs NPUHUMAIOT BEPLUMHY HEOAHOPOAHOCTH (TOUKY C HAMMEHbLLIMM NPOCBETOM
H(a). Ecnm r!\y < 10. TO HEOAHOPOAHOCTL PACCMATPUBAKT Kak CCDOPMUPOBAaHHYHO /TOKasIbHO MIOCKAMY yyac-

TKamu.
9.1.3.5 Pa3HOoCTb X04a MexAay NPsiMbIM 1 OTPaXEHHbIM SlydaMu paccunTbiBatoT no popmyrne (9.2).

A — nesas aHTeHHa; B — npaBas aHTeHHa; C — Touka oTpaxeHus; H(4) — npoceeT B Touke oTpaxeHus; AS'— npsmas, napannens-
Has nuHun AB: T — paccTosiHue Mexjy Toukamu, B KOTOPbIX NpsimMas AB'mepecekaeT HEOAHOPOAHOCTb penbeda; /?, — paccTosHue oT

NeBOW aHTEHHbI [0 TOUKM OTpaxeHns C. R — gnuHa Tpaccel paguopeneiftHoro nHTepeana

PucyHok 9.3 — Cxema oTpaXeHusi paAnoBOJIHbI OT HEOAHOPOAHOCTEN penbeda
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9.2 PacuyeT MHOXUTenNs ocnabreHnsi o HTePEPEHLMOHHBIM (hopMynam

9.2.1 MpW HaNMYMKM Ha Tpacce OAHON TOUKM OTPaXKEHUSA MOAY b MHOXWTENA ocnabieHnsa ApaccumnTbiBa-
10T Nno hopmyne

V= +or - 2<>c082it (p(g))2 / 3]. (9.5)

roe ® — moaynb KO3 prUMeHTa OTPAXKEHUSI OT NOACTUNAIOLLEV NOBEPXHOCTH;
p(A) — OTHOCUTENbHBIN NPOCBET B TOUKE OTPAXEHNS;

p(g) =Vv6"n". (9.6)

Ar=nk, (n=1,2,3,...) — ycnoBue NHTephepeHLMOHHOIro MUHUMYMa;
ar=X@r - 1)/2,(t= 1.2,3....) — ycnoBue nHTepepeHLMOHHOro Makcumyma.

NMpumeuyaHune — B3aBUCMMOCTV OT XapakTepa NOBEPXHOCTHbLIX OTPAXeHWii Tpacchl NogpasfensoT Ha nepe-
CEYEHHbIE. HA KOTOPbIX BAMSIHUEM OTPaXKEHUI OT 3eMHOI NOBEPXHOCTU MOXHO NpeHe6peyb, 1 crabonepeceyeHHsle, ans
KOTOpPbIX® r0.8. MHTepBas cunTaeTcs nepeceyeHHbIM, eCiv COOTBETCTBYIOLLAan eMy Tpacca (TPacChl)aBASOTCS nepece-
UEHHbIMU, B TPOTMBHOM C/ly4ae WHTepBas CieAyeT cunTaTth ciiabonepeceveHHbiM. [1ns cnabonepeceyeHHoro nHTepeana
C 0fiHOI Tpaccoil NoNoXEeHNe aHTeHH BbIGUPAIOT Tak. YTOBbI a yCNoBUsAX cpefHeli pedpakym o6ecneumsancs nHtepge-
PEHLVOHHbIA MaKCUMYM.

9.2.2 ¥Yron ckonbxeHusa 0 onpegensoT no popmysne

0=AUg) =, kS~

9.2.3 TMpwn HaNMUMKM Ha Tpacce g TOYEK OTPaXKEHUSI MOAY/Ib MHOXWTENA 0CNabfeHnsi paccunTbiBaOT NO
dopmyne

v- | Hf]cpae? ©9

roey— casur has Mmexay npsivMoii v 0TpaxeHHo! BOTHAMM.

9.3 OnpepgeneHne paamepoB 30Hbl OTPAXEHUA

9.3.1 Pa3mepbl 30HbI, (hOpMUpPYIOLLE OTPAXEHHYH BOSTHY (CM. pUCYHOK 9.4), BAO/b Tpacchl XU B nep-
neHAVKyNSPHOM K Hel HanpasneHuy /onpegenstoT no oopmynam;

(9.9)

(9.10)

9.3.2 CwmeLleHune LeHTpa 30Hbl CM, M. OTHOCUTE/IBHO TOUKM OTpaxeHns C onpeaenstoT no oopmyne
9.11
C =R(1-2l 1+ R(L- 21).1- TA)Y (©11)

I 2W N-x)) V. 4/341-%))2

11
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A — nesas aHTeHHa, B — npaBas aHTeHHa; C — Touka oTpaxeHus. A, — 3epkKasibHOe oTpaxeHune NeBOoW aHTEeHHbI. X. Y — pasmepsbl
30HbI, hOpMUpPYIOLLENi OTPAXKEHHYIO BOMHY BAO/L TPACChl U B MEPNEHANKYNAPHOM K Heli HanpaBneHnu; CM — CMeljeHne LeHTpa 30Hbl

OTPaXeHUsi OTHOCUTENbHO TOYKN OTpaxeHns C; B — yron ckonbXxeHus; R — AnuHa paguopeneitHoro nHTepeana

PucyHok 9.4 — 30Ha oTpaxeHus

9.4 OueHKa BNUAHNA HEPOBHOCTEN OTpaxatoL,ei NoBepPXHOCTH

LN oueHKM BNNAHNA HEPOBHOCTE OTpaxaroLleil NToBepXHOCTU B Npefenax 30Hbl 0TPaXeHUs NPUMeHs -
0T kKpuUTEpUi Penes.

9.4.1 Tlpw BbICOTE HEPOBHOCTE

H() _ (9.12)
(8 ~16}4r  (4*8)H(9)

OoTpaXeHne CUNTAIOT 3epKasibHbIM, @ KO3 MPULIMEHT OTPAXEHNSA NO MOAY/NIO TaKUM Xe. Kak Npu oTpaxe-
HUW OT rNajKoli NOBEPXHOCTHU.

9.4.2 Ecnu [/>> pJirax.To yunTbiBaOT AN hy3HbI XapakTep OTPaXXeHWIA, 415 Yero KoapuLMeHT oTpa-
XEHVA YMHOXAI0T Ha BENINUYNHY

Ps =max €exp (4nx)2 JI exp(-2”x)
rae x =casino)/, ah — ctaHfapTHOE OTK/IOHEHME rayCCOBCKOro pacnpefeneHns BepoSTHOCTY BbICOTbl HEPOB-
HoCTell B npefenax 30Hbl oTpaxeHus (ah * 0.32Ah). Ecnu 30Ha 0TpakKeHWs NOSTHOCTbIO MONajaeT Ha BOAHYIO
MOBEPXHOCTb, TOps= 1.
9.5 PacueT koahpuymeHTa oTpaxXeHUs oT NJIOCKO NOBEPXHOCTH

3HaueHne Moy ko3 huLMEHTA OTPAKEHNSA OT INALKMX NIOCKUX NOBEPXHOCTEW NPY rOPU30HTa/IbHOM
®nNr v BepTUKaIbHOK ®nn Bnonspusauusax BbIYMCASIOT Mo hopMy iam.

. >0-Y k-180mn).-c032 » (9.13)

0-r "e-j600>-cos20

(k-1800>)BT10-Y K" 60CP~cos* |) (9.14)

(K - >60<2n)SIfl Ot  ~i60a>. - COS2 0

o,

3HayeHns ANINEKTPUYECKON MPOHMLAEMOCTN e n NPOBOAMMOCTM @ A5 Pa3NnNyHbIX BUAOB 3E€MHOI
NoBEPXHOCTU NpuBeeHsbI B [5].

12
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9.6 PacueT K03 pULMEHTA PACXOANMOCTH
3HaueHue ko3 duLmeHTa pacxogumocTty D paccumnTbiBatoT no dhopmyse

0 =i 32Ayr2(1-n)2dzi (9.15)

npv 3TOM 3HayeHue r (CM. pucyHoK 9.3) He [0/HKHO NpeBbIwaTth 3HaveHusa X [popmyna (9.9)]. agy = HO.
[lns BOAHbBIX NOBEPXHOCTE:

42(1-%)292]"1;2) (9.16)

O=min1l 1.
BaH(a) I J

9.7 YyeT ocnabneHus 3a cyeT gnarpamMmmbl HanpaB/1€HHOCTN aHTEHHbI

OTpaxeHHas BosiHa ocnabneHa JH aHTeHH 3a cueTyrnos 1, *H(a)//?, n Ag* H(g)((R-Rt) (cM. pucyHok
9.1). UTO 3KBMBANEHTHO YMEHbLUEHMNIO KO3 UL MEHTA OTpaxKeH s B B pas:

4 "n0.05<PrPo(T»*PM<I12)) (9.17)

roe Pnpg (J1,). FNPM(.\2) — ocnabneHne oTpaXeHHOW BOJIHbI NepejarLleil 1 NpUeMHon aHTeHHamu LIPPC
COOTBETCTBEHHO. AB. 3HaueHusa Pnpg (J1,) M FnptAh ) onpefensioT ¢ yueToM peanbHbIX H aHTeHH. TanoH-
Hble IH npuBeaeHsl B [3].

9.8 YueT 3aTeHEHUA 30HbI OTPaXeHUA

ECnv U3BECTHO, YTO B 30HE OTPaKEHMUSI YacTb MOBEPXHOCTM NIX HC ABSIETCS OoTpaxaroweii (CM. pucy-
HOK 9.5), TO KO3 ULMEHT OTPAKEHUS YMHOXAIOT HA BENTUUNHY

S=(1- NIXIX), (9.18)

(9.19)

J1X3ameH — 3aTeHeHHas 4acTb 30Hbl OTPAXeHUS;
LXVaKn — 4acTb 30HbI OTPAXEHUS, paccenBatoLLas IHEPTUI0 NOA yrnamu, OTIMYHbIMKM OT O.

ftg — pacctosiHue OT N1eBOW aHTEHHbI 40 TOYNT OTpaxeHus; HY — npoceeT 0 Touke oTpaxeHus: R — AnnHa paguopeneiiHoro nHTepsa-

na; X — pasmep 30Hbl OTPaXEeHUs BAONb TpaccChl; [lii — BbICOTA HEPOBHOCTEW MECTHOCTN BHYTPU 30Hbl OTPaXeHus

PucyHok 9.5 — Cxema oTpaxeHus pafvMoBOJIHbI OT NJ0CKOI MOBEPXHOCTW MPK YaCTUYHOM 3aTeHEeHWU U HaKOHe 30HbI
oTpaxeHus

13
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9.9 PacueT MHOXUTens ocnabneHus ANA OTKPbITbIX TPacc

PacueT MHOXWTeNA ocnabneHnsa NPoBOAAT B NOPAAKE, NPUBELEHHOM HUXKE.
9.9.1 TpoBOAAT NOUCK TOYEK OTPAXEHUS.
9.9.2 [ins KaxAoi HangeHHOW TOUKM BbIYNCAAIT KO3 MLMEHT oTpaxeHus Pno popmyne

®= OMDSpsB. (9.20)

9.9.3 PaccunTbiBalOT MHOXMTEb 0cnabneHus no popmyne (9.5) nnm (9.8), B 3aBUCUMOCTM OT Yncna
Touek oTpaxeHus (ogHa nnm 6onee).

10 PacueT AMdpakyMOHHbIX NOTEPbL PacnpoCTpaHeHUs

Ha nonyoTKpbITbIX M 3aKPbITbIX MHTEPBAAX MPOUCXOAUT AN pakLMOHHOe ocnabieHne pafMoBosiHbl 3a
CUET NPensATCTBUiA, PACNONIOKEHHbLIX B MUHUMASILHON 30He ®peHensi. PacueT AU pakyMOoHHbIX NoTepb pac-
NpoCTpaHeHUs NPOBOAAT B NOPSIAKE, MPUBELEHHOM HIKE.

10.1 OnpegeneHue yucna npenssiTCTBUiA Ha UHTEpBane

PagunopeneliHblit UHTepBan pa3fenaioT Ha NoAbIHTepBasIbl, NEPBLIA N3 KOTOPLIX — OT Ha4Yana MHTepBa-
na [0 BepLlMHbl 6amkalillero 3aTeHaLWwero NpensaTcTBUSA: NocnegHnin — OT BePLUVHbI NocneAHero npens-
TCTBUSA [0 KOHLA MHTEepBasna; HayasioM U KOHLOM OCTa/lbHbIX MOAbIHTEPBASIOB ABNSATCA BEPLUNHbLI COCEAHUX
3aTEeHALWMNX NPenaTCTBUNA.

Uncno 3aTeHAnLWmX NpensaTCTBUA Ha Tpacce MeHee 1M paBHO YMC/Y U3NIOMOB SIMHAW TMNOTETUYECKOro
nyTu pacnpocTpaHeHns curiana (aanee — NMHUA), coefnHsAoLWen ha3oBble LEeHTPbI aHTEHH cocegHnx LIPPC
norvbarwLleli Bce npenaTcTens. 18 Tpacchl 6e3 3aTeHALWMX NPensATCTBUIA IMHNA He NMeeT N3/I0MOB.

NInHna moxeT ornbaTb NPEnATCTBUSA, MPU 3TOM YacTb ee MOXeT coBnajaTtb C MOBEPXHOCTbIO 06bEKTa
(cm. pucyHok 10.1).

PucyHok 10.1 — Cxema pacnpocTpaHeHus paMoBO/IHbI HA paguopenieiiHoM uHTepBasne ¢ NPensiTCTBUAMU

MpumeuyaHune — Ha noabiHTEpBasiax BO3MOXHO Ha/IMUME HECKObKUX MOJy3aTeHsoWNX NpensTcTBuii, To
eCTb NPEnATCTBUIA, He NePEKPbIBAOLLUX IMHUIO BU3NPOBAHMS, HO NoNajatoLnx a MUHUMAanbHYI0 30Hy ®peHens. Mpu pac-
yeTax Ha KaXAOM MOAbIHTEPBA/E YUNTLIBAETCS TOJILKO OAHO MOJY3aTBHSIOWEE MPEnsTCTBUE, BHOCALLEE HAMBonblune
AU PaKLMOHHbIE NOTEepU.

14
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10.2 Annpokcumauus npensaTcTBui

10.2.1 [lBa cocefHUX 3aTeHALWMX NPENATCTBUA AONyCKaeTCcs annpoKCUMMpoBaTh OAHVM 3KBUBAsIEH-
THbIM, ec/in 06a NpensaTcTBUS 06pa3oBaHbl pesibedoM MeCTHOCTM (CM. pucyHOK 10.2) 1 BbINOHAETCA Hepase-
HCTBO

Ilg {n-arcsin*R(x2 -x,)/ [xr*A-x0O! > 0,408. (10.1)

roex, X2 — paccTosiHUA A0 6AnKaiLLuX Apyr KAPYry TOUeK U3/10Ma IMHUM, COOTBETCTBYIOLMX JaHHbIM Npe-
NATCTBUAM.

Mpu BbINOMHEHWK ycnoBUsA no popmyne (10.1) audpakyoHHbIe NOTepU Ha Tpacce onpeaensoTcs aKBU-
BaJIEHTHLIM MPENSTCTBMEM C BEPLUMHOIA B Touke C.

A — neBas aHTeHHa: B — NpaBas aHTeHHa: *2 — paccTofHWUA OT NeBOi aHTeHHbl A0 NpenaTcTBuil, R — AnuHa paguopeneiiHoro
MHTepBana

PucyHok 10.2 — ANnpoKcMMalmsi HECKOMTbKMX NPENSATCTBUN OAHUM 3KBUBANEHTHBIM

10.2.2 He nognexart o6beMHEeHUo:

a) npenATcTBUA, 06pa3oBaHHbIe 06bEeKTaMM 3aCTPONKN N/UN PACTUTENBHOCTU, ECIN PACCTOAHNA MEX-
4y nx 6amxailuMmMmn KpoMKamMm npesbiaeT npu K =2;

6) npenATcTBMA, 06pa3oBaHHble 06 bEKTaMUN Pa3NNyYHON Npupoab!:

B) MpensTcTBUs, 06pa3oBaHHble 06 beKTamMy 3aCTPONKN /NN pacTUTENbHOCTH, €CNN PACCTOSHUE MeX-
A4y vx 6nvxanwmmm kpomkamm npesbiwaeT -/3HO npu k =0.5.

Ha nogbiHTepBane yunTbiBalOT TO/IbKO OAHO NOy3aTEHAIOLWEO NpensaTcTBMe, BHOCALWee Hanbonbliee
3aKpbITHe.

10.2.3 Paguyc umnuHgpa au, annpoKCYMUpYIOLEero HeogHopoAHOCTb penbeda (cM. pucyHok 10.3),
onpeaensoT no hopmyne

cU*IV ® 1 exPHV)J*. (t0.2)

rpedt=Rr R;,
vV — napameTp andpakuymmn 4s1s 3KBUBAIEHTHOM NOMYNI0CKOCTW C BEPLLMHON B TOUKE V,

ta h ¢ hy -iss.. (10.3)
dpx dyq

15
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W — 6nuxaiiwas Toyka npeAblyLLero saTeHsoWero npenaTcTBusA; X — 6auxaiiwas K 1eBoMy KOHLY MHTepBana Touyka paccmaTpuBae-
MOTo NpenATcTBUA: Y — 6Auxaiiwas K NpaBoMy KOHLY UHTepBana To4yka paccMaTpUBaeMOoro NpenaTcTBUA: I — 6auxaiiwasn Touka cne-
AylOlULero 3aTeHAwW ero NPensaTCTBUA; p — Touka OTMETKM BbICOTbI penbeda, npejwecTsyowas X; ¢ - Toyka OTMETXM BbICOTHI

penbeda, cnegywuas 3ay, V — To4Ka NepeceyeHuns kacaTeNbHbIX Nyyeil, NPOBEAEHHbIX OT COCeAHUX 3aTEHSAWNX NPenaTCTBUNA
PucyHnok 10.3 — OnpepeneHue paguyca UnnuHapa, annpoKCUMUpPYIOL €ro HEOAHOPOAHOCTL penbeda

Toukn W, T MOTYT 6bITb (DA30BbIMW LeHTpaMn aHTeHH LIPPC vy ToukaMun 3aTeHsoWnX NpensTcTBui,
06pasoBaHHbIX MECTHbIMU NpeaMeTaMm, HO TOUKU X, Y. P, g AO/IKHbI 6bITb TOUKAMM pefbeda. 14 nocneaosa-
TeNbHOCTMN NPEensATCTBUIA penbedda MeCTHOCTM TOUKM Y U T OAHOTO NPEenAaTCTBUS 6yayT SBNATLCA TOUKAMW W UX
[LNS CNefyoLLero npenaTcTens. ECim TOUKU p UK g SBASOTCA KOHEYHBIMW TOYKaMU TPACChl, COOTBETCTBYIO-
e BbICOTbI hp U ha ABNsAOTCA BbICOTaMK pefbed)a MECTHOCTM B 3TUX TOYKax, HO He BbiCOTaMM MNojseca
QHTEHH.

10.2.4 Pagunyc uunmHapa, annpokCYMUpYOLLEr0 MECTHbIV npeaMeT au. M, (CM. pucyHok 10.4) Bbluncns-

0T no chopmyne

a=__ - (1-exp(-4y)3 (10.4)
y tg («,)+tg(u2)

rae du— pacctosHue mexay ToUKaMy kacaHusl LUANHAPUYEeCKOoro NnpenaTcTBus, M.

PncyHok 10.4 — OnpejeneHne napamMeTpoB UNAWHAPA, aNNPOKCUMUPYIOLW €70 MECTHbI# npeaMeT

16
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10.3 PacueTgndpakLMOoHHbIX NOTepPb 3a CYET NPENsATCTBUS

10.3.1 [ndpakymoHHble notepu Ha NPensTCTBUM, annpoKCUMUPYEMOM KAUHOM (MOMYM/I0CKOCTbIO)
LO(v),ab (cm. pucyHok 10.5) onpefenstoT no oopmynam:
Ld(v) %9 +20lgdp - QD2 +1+v-01) npuv >-Q7 (105)
(0 npuy£-a7

0 106
p{d"d2) v >diR (255

6}km/1<o0

</,. d2 —mpaccTOsiHUS OT N1€BOT0 W NPABOrO KOHLOB Tpacchl NHTepBana (NoAbIHTepBana) 40 NPensaTcTens; a{, 2 — yT/bl BU3NPOBAHUS
npensaTCTBUS W3 NEBOTrO U NPABOro KOHLOB Tpacchl MHTepBana (NoAbiHTepBana). H— yTton gudpakuuu, h — Bo3BbIWEHUE NPENATCTBUSA
Haj NWHUell BU3NPOBAHUS N1EBOTO W NPABOro KOHL0B Tpacchl MHTepBana (NoAbIHTepBana)

PucyHok 10.5 — KnMHOBMAHOE NpensiTcTBue

10.3.2 OudppakuynoHHble NoTepyu Ha NPensaTCTBMM, annpoKkCcMMUpyemoM unnuHapom /u, ab (cMm. pucy-
Hok 10.6), onpeaenstoT no dpopmynam:

Lu=LDV) + T(T, n): (H0.7)
T(T, n)=(8.2 «12,0nyrA (10.8)
b =0.73 +0.27(1 - exp(-1.43n)]. (10.9)
r 1213
di «d2
T =a .n=/ri —. (10.10)
| X113
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10.3.3 B cnyyae HecKosibkux NpensiTcTBuii (CM. pucyHok 10.7) 3HaueHne cyMMapHbIX AN PakLMOHHbIX
noTepb Ha MHOXeCTBE NPenaTcTBuiA /.audpE, AB. onpesenstoT no opmyne

w .

Ho, (10.11)
*-pmcpp! £(1—AVI¢JP3)§ + Neandp)l + I£(|*-£wl(10|o)| " 20lgCw.
> -1

rae (/.oudop 3). — noTepu gudpakumm Ansa /-ro3ateHsatowero npenaTcTens. Ab:

(“~pndp X — noTepwy Ha NOAbIHTEPBAsIe MeXAY /IEBO aHTEHHO 1 NepBbIM NPENsiTCTBUEM, BHOCUMbIE NOY-
3aTeHALWMM NPeENATCTBMEM C MakCUMasibHbIM 3aKpbiTuem (ecnv nmeeTcs), Ab: paccunTtbiBa-
10T no chopmyne (10.5);

(*-mdp )i — noTepu Ha NoAblHTEpBasne Mexay rpaHuuamu /-ro n (/ ¢ 1)-ro 3aTeHsWmMX NpensaTcTBUiA unu
npaBoli aHTEHHOI, BHOCUMbIE MOJy3aTEHSLWMUM NPENATCTBMEM C MaKCMMasibHbIM 3aKpPbITU-

eM (ecnu nveetcs), Ab. paccunTtbiBaoT nNo goopmyne (10.5).
3HayeHue napameTpa CN:

(10.12)
Cbl

rae =(M, 4 (10.13)

(10.14)
pb=(Mi (12"Nfj  +"2~-

raoe (F,); — PacCTosAHME OT BEPLUNHbI 3aTEHAKLWEro NnpenaATCTBMA A0 BEPLUUHbI Npeablayuiero 3aTeHsauero
npenaTcTena nnun NeBOW aHTEHHbI, ec/n 3aTeHALlee npenaATcTeue nepeoe:

[r2){— paccTosHve OT BepLUMHbI 3aTEHAIOLLLEr0 NPENATCTBUA 4,0 BEPLUVHbI C/IeAy0LLero 3aTeHaoLwero npe-
NATCTBUA WM NPABOI @aHTEHHbI, €CNUN 3aTeHsloLLee NPensaTcTBMe nocnegHee.

PacueT noTepb Ha KaXAoM Nosly3aTeHsioLem NpensiTCTBAN NPoBoASAT no dopmyne (10.5).

A, B.C — npenaTcTBus Ha Tpacce;a”.a” j. aud3 — Pajgnychl UWINHAPOB, aNMPOKCUMUPYOLWUX NPENATCTBUS; />3 — BO3BbIWeEHNE

npenaTcTBnAa Hapg nuHunei BM3NWpOBaHNA NeBOro nnpasoro KOHUOB Tpacchl noAblHTEepBana

PucyHok 10.7 — [udppakuus Ha nocnefoBaTelbHOCTW NPEnsTCTBui
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10.4 PacueTAaupakyMoHHbIX MTOTEPL HA cdhepuyeckoin 3emsne

CyulecTBYyIOT Tpacchl, rae 3aTeHALWmnin aekT Bbi3biBaeT chepuyeckas NoBepxXHOCTb 3emMnu (Tpacchl,
npoxogsaLme Hag BOAHbIMY MOBEPXHOCTSAMU UMW HAJ, y4acTkamy paBHUHHOM MecTHOCTKM). B aTom cnyyae 3ate-
HSAIOLLYI0 NOBEPXHOCTb MOAENUPYIOT chepoil paguycom as, a MHTepBasibl YC/I0BHO Ha3biBalT «cheprnyeckn-
MW,

PacuyeT andpakumMoHHbIX NOTepb Ha cchepryeckoii 3emie NPOBOAAT B NOPSAKE, NPUBELEHHOM HIUXeE.

10.4.1 AnA «cthepnueckoro» MHTepeana onpefensaioT BbiICOTbl aHTEHH Haf chepuyeckoin NoBepxHoc-
Tbi0. paZinyc KOTOPOIi BbIYNCASIKOT cornacHo (8.2).

10.4.2 Mo dpopmynam (8.3) u (8.4) onpepenstoTt npocsBeT H{a) Ha Tpacce n paguyc HO. Ecnu BbinonHAeT-
csi HepaBeHCTBO H(g) > HQ To AndhpakyMoHHble MOTEPU MPUHUMAIOT PaBHbIMU HYJIHO.

10.4.3 NMochopmynamandpakymoHHoroocnabneHnsHacgepudeckoin3demnel4]paccumtsisaroT/_amdp.

10.5 PacuyeT gudpakuMOHHbIX NOTEPb HA MHTEPBANE, HE ABNAKLWMMCA «CheEPUUYECKUM»

PacueT gndpakyMoHHbIX NOTEPL HA MHTEpBasie, He ABNAIWMMCA «CePUUYECKUM», NPOBOAAT B NOPAA-
Ke. NpuBe,eHHOM HIXe.

10.5.1 OueHuBalT YNC/O NPENATCTBUIA Ha Tpacce.

10.5.1.1 [ns nonyoTKpbITOA Tpaccbl HaxXoAAT Hambosiee 3aTeHsWee NPeENATCTBUE, TO eCTb Npens-
TCTBUE. onpefensoLlee NPocBeT Ha Tpacce H(a).

10.5.1.2 [1ns 3aKpbITOl Tpacchl 0NpeAensoT YACA0 3aTeHALWNX NPenATCTBUN (CYy4eTOM BO3MOXHOCTU
06beAnHeHNA NPeNsTCTBUIA); Tpaccy pa3buBaloT Ha NOAbIHTEPBAIbI; HA KaX/A0M NoAbIHTEPBANE onpesensoT
nosnysaTteHstoLee NpenaTcTBMe, BHOCSLLEe Hanbo bluee 3aKpbiTue.

10.5.2 TMMopgb6upatoT annpokcMMaL Mo NPensTCTBUA.

10.5.2.1 [ns nonyoTKpbITOlM Tpacchl NPensiTCTBME annpoKCUMUPYHOT NOYNIOCKOCTLI0, BEPLUMHA KOTO-
poi pacnonaraeTcsi B ToUke ¢ npocseToM H(A) Ha Tpacce. M3 npodnaa MecTHOCTM onpefensioT paccToaHmsA 61
nd2,h =-H(g).

10.5.2.2 [insa 3aKpbITOl TPAcChl 3aTeHALLVe NPeNaTCTBUA annpoKCUMUPYIOT LuAnHApamMmn. 4na kaxao-
ro U3 HUX:

- M0 nepeceyvyeHnto KacaTeNbHbIX K MPEnsATCTBMIO ONpefensoT NoNoOXeHne 3KBUBaSIEHTHON nonynnoc-
KocTu (pacctosiHus d, n d2)m BeicoTy /2

- CNOMOLLbI0 NPOCHXIA MECTHOCTU U BbipakeHuit (10.2) unu (10.4) onpefensiioT pagnyc annpokcummnpy-
loLero unnuHAapa.

10.5.2.3 Jlio6oe nonysateHstoLwee nNpensaTcTBME annpoKCUMUPYIOT NOYNI0CKOCTbIO, BEPLUVHA KOTOPOA
pacnonaraeTcs B TOYKe C HAVMEHbLUUM NPOCBETOM Ha COOTBETCTBYHOLL el YacTi nogbiHTepBana. /13 npocuns
MECTHOCTU A5 KaX A0 NMOoNynaocKoCTn onpeaensoT 3HayeHms d, n d2, h.

10.5.3 OnpegenstoT andpakuOHHbIE NOTEPU Ha Tpacce.

10.5.3.1 [ndA nonyoTKpbITON Tpacckl 3HayeHune /.aucp paccuntbiBatoT no goopmyne (10.5).

10.5.3.2 [1nA 3aKpbITON Tpacchl 3HayeHne /. aidp paccumTbiBatoT no popmyne (10.11).

10.5.4 Ecnwu Tpaccy TpygHo knaccuguumnpoBaTthb, TO:

10.5.4.1 TMpoBogAT pacyeT AndpakLyMoHHbIX NoTepb cornacHo 10.4.1—10.4.3.

10.5.4.2 TNpoBogsaT pacyeT gndpakLyMoHHbIX NoTepb cornacHo 10.5.1—10.5.3.

10.5.4.3 3HaueHve L ¢ npuHUMaOT paBHbIM MakCMMaslbHOMY U3 ABYX 3HAUY€HWl, paccUMTaHHbIX
no 10.5.4.1 n10.5.4.2.

11 PacueT 3anaca Ha 3aMmmpaHusa

11.1 PacyeT3anaca Ha 3aMupaHusa Npu 3afaHHbiX yCA0BUAX pedpakyum

PacuyeT 3anaca Ha 3amupaHus Npy 3agaHHbIX YCI0BUSAX pedhpakLmm NnpoBogAT B Nnopsgke, NnpuBeLeHHOM
HUXe.
11.1.1 PaccuuTbiBatoT ocnabnexHve U, ab:

/-0 + Ag -min(V,0) ANA OTKPbITbIX UHTEPBA/IOB (11.2)
[0 +A, +/-8,bp [N NONYOTKPbLITLIX 1 3aKPbITbIX UHTEPBASIOB.
rae LO — noTepu B cBO60AHOM NPOCTPaHCTBE, A4B;
Aa— ocnabneHve B aTMocepHbIX rasax. ab;
V — 3HaueHue MHOXUTeNA ocnabieHns 0THOCUTENbHO NoA CBOGOAHON0 NpoCcTpaHcTBa. Ab:
*nn®p — anpakLMOHHbIE MOTEPU pacnpocTpaHeHus, ab.
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11.1.2 PaccuuTbiBalOT MOLHOCTb CUrHaNa Ha Bxoge npnemMHuka Pnpwm, 16BT, n° cdoopmyne

“npm = pnpa + *npag + 6MNpm *“ npA* npm " Ll.- 01-2)
11.1.3 PaccuuTbIBalOT 3anac Ha Tensiosble 3amupaHua F, ab:
A =PM * ATTPM.pBan- (11-3)

11.2 Pacuyet 3anaca Ha 3aMuWpaHus A5 «4UCTOl» aTMocdepbl
PacuyeT 3anaca Ha 3amupaHusa 4158 «4UCTON» aTMocdepsbl NPOBOAAT B MOPAAKE, NPUBEAEHHOM HUXE.
11.2.1 PaccuuTbiBalOT ocnabneHue lam, aob:
L*ma** + Aa. (11.4)
11.2.2 PaccuuTbiBalOT MOLLHOCTb CUTHaNa Ha BXxoe npuemMHuka Plpm- oBEBT. no hopmyne
AIPM = PIMPA * @NPA + CITPM* ~UFL" *<npm “ *-*T- (11.5)
11.2.3 PaccuuTbiBaloT 3anac Ha TensioBble 3aMmupaHms Fm, ab:

~ APM “ ~MPM pean- 46 - (11-6)
12 PacueT HeyCTONUYMBOCTM B YCNOBUSX cybpecdhpakumnm

HeycToiunBoCTb BYyCNoBUAX CybpedpakLny paccunTbiBaloT B CieAyowem nopsgke.

12.1 Ecnn N3=0, To cocTaBnswowas HeycTonumsocTn Po6pddp. obycnosneHHasn cybpedpakuueil, pas-
Ha Hy”nto.

12.2 Mo copmynam (11.1)—(11.3) BbIYMCAAIOT 3anac Ha 3amupaHus F npu BepTUKasIbHOM rpagueHTte
AV3NeKTpuyeckol npoHmuaemocTn 4 =4, = 4 +4.3a.

Pcybpeth npuHMMAIOT paBHbIM HY/HO.
12.4 Ecnu F =0. To npuHumaioT 0= 4 u paccuntbiBaloT 3HayeHne Pcybped no hopmyne

121

W 0 = (V +«2 *V 3V + o

rpet=1/(1 ¢0.2316419 n): a, =0,31938153: a2=-0.356563782; a3=1.781477937;a4=-1.821255978; a5=
=1.330274429.

CocTaBnsoLLyo HeycTolunBOCTU, 06yCnoBeHHY0 cybpedpakuveit pQ.epPt. %. onpeaenstoT no op-
myne
Pcybped ~ Acybped’ (12'2)
12.5 Ecnu F< 0. To gnanasoH (gr. 4B) 4e/IAT nononam.
12.6 OnpepgenstoT 3anac Ha 3amvpanuns F npu g = 0,5(ar + ag).

12.7 Ecnu F* 0. To ganee novck BennynHbl 40 NpOBOAAT B nogavanasoHe (ar o 5 98) npu F< 0wunu B

nogavanasoHe (£|_2L2| .4 )npu F>0nyTem erofasnbHeiiliero AeneHns HaABa v BbluncieHus P s 0 Ha rpaHu-

Le mexay obpasoBaHHbIMY nogananasoHamu.
12.8 B 3aBMCUMOCTM OT 3HauYeHus F noBTopsAoT AelicTeus no 12.4 unu 12.7.

13 PacueT HeyCTONUYMBOCTU, OBYCNOBEHHOI NHTEPGEPEHLMOHHLIMYN
3aMupaHmsaMu

O6LLy0 HEeYCTONUMBOCTL BCNEACTBUE UHTEPEPEHLMOHHbIX (MHOTOMTyYeBbIX) 3aMupaHuii pmi onpeje-
NAT no hopmyne

Pun « Pnn + Pcen* (13-1)
rae pnn— HeyCTOIZ‘-WIBOCTb, Bbi3BaHHaA MN/I0CKMMU (TeI'II'IOBblMVI) 3amMmpaHmamu, a pcen— HeyCTOVNVIBOCTb,
06yCl'|OBf|eHHaF| H4aCTOTHO-CENNEKTUBHbLIMU 3aMUpaHNAMN.
B 3aBMCMMOCTM OT CpeHeii BbICOTbI TPACChl h. BbluncasemMoit no popmyne

h=h" hi, (13.2)

MHTEpBa/Ibl NOAPA3AENAI0T Ha CeaytoLL e rpynnb:
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1) h £800 M — npu3emMHble MHTEpPBa/bl, pacyeT HeyCTONYMBOCTU AN KOTOPbIX MpoBOAAT no 13.1
nnun 13.4;

2) 800<h £1200 M — ropHble HTEpBaJIbl, pacHeT HeyCTONYMBOCTY A5 KOTOPbLIX NPOBOAAT no 13.3;

3) h>1200 M — BbICOKOTOpHbIE MHTEPBA/IbI, pacyeT HeyCTOWUYMBOCTM A1 KOTOPbIX MPOBOAAT No 13.3.

131 PacyeT HeycTONYMBOCTH, 06YCNOBNEHHON NHTEPM EPEHLNOHHBIMY 3aMUPAHNAMMN HA H4aCTO-
Tax HWxe 20 Ty, Ha NnepeceYeHHbIX HTepBanax

PacueTpTHa nepeceyeHHbIX MHTEPBasiax NPOBOAAT B ClieAyOLEeM Nopsaake.

13.1.1 PacueT nJ10CKMUX 3aMupaHuni

13.1.1.1 BbluncAsOT NapameTp BEPOSATHOCTY NosiBNeHns 3ammupanns p0, %, no popmyne
205-10 5R3 anaR £20

Po=CTl5 (13.3)
41 10 442 ona R >20

roe R — AnvHa uHTepsana, kv;

C — MHOXWUTE/b, 3aBUCALLNI OT MECTOMOOXEHNS UHTepBasia 1 ero cpeAHeil BbICOTbI, M:

C =119 CyXonyTHbIX NepeceyYeHHbIX MHTepPBasIoB;

C =2 N5 NpUMOPCKUX paiioHoB akBaTopuu CeBepHOro J1eJ0BUTOrO OKeaHa,;

C=5-0.007/) +4 -0 'e(J1)2 N5 NPUMOPCKNX PaiOHOB TENJbIX U yMEPEHHbIX MOPENA.

MpumeyaHune — MNpumopckuMy palioHaMn cuUMTalT Nosocy BAONb GeperoBoi NuHUU. OprUeHTUpOBOYHASA

LUMPKUHA 3TOM NOSIOCHI HaJ POBHON MECTHOCTbIO — A0 50 KM. K MpUMOpCKUM paitioHam MoryT 6biTb OTHECEHBI TEppUTOpUHN,
pacnonoxeHHble B6/1M3U BOAOXPAHUNLL, KPYMHbIX PEK, 6ONOT 1 APYrMX BOLHbIX MaCcC/BOB.

13.1.1.2 PaccuuTbIBalOT NPOLEHT BPEMEHN HapPYLLUEHUA CBA3M 3a CHET NI0CKOro 3aMUpaHuns B yC0BUAX
HauxygLero mecaua pnin, %. no popmyne
Pl=p0 10-™¢°, (13.4)
roe F — HavMeHbluee 3HayeHne 3anaca Ha Tennosble 3amupanmns (11.3) B Anana3oHe n3MeHeHuii BepTukasb-
HOro rpagueHTa guanekTpuyeckol npoHmuaemoct (g”. a). Ab.

13.1.2 PacueT ceneKTUBHbIX 3aMupaHunii
13.1.2.1 BbIuMCAAIOT 3HAUYEHME 3anaca Ha cenekTuBHoe 3amupanue Feon, b, no hopmyne

Fc.,--20lg (A< W (*")J. <135)

roe F(M) — cyHkuus, 3aBucsilian ot Buga Moaynsumm 1 uucna ypoBHeli Mogynsuum M, 3HauyeHvre KoTopoii
BbIYMCAAOT N0 hopmyne

F(Kf) = | — pns undposbix cuctem ¢ OAM n TCM, (13.6)
\oa2 m .

F(M) =-=mmmmmmm 3o — A5 undpoBbIX cuctem ¢ PSK.
M) lq{x/M)bp,ZM A Lncpp

F[Rf) — doyHKUMS, 3HAYEHME KOTOPOI BEIYUCAAOT No chopmyne

(13.7)

roen =1, 2...: [len <t— cpefiHee 3HayeHue 1 cpefHee KBagpaTUYeCcKoe OTK/IOHEeHUEe BeIn4YuHbl CKayka
[N3NeKTPUYEeCcKoil NPoHMLLaeMOoCTH BO34yXa, paBHble COOTBETCTBEHHO MUHYC 0.6 10 6 n natoc 1,7 -10~6 ans
CYXOMyTHbIX MHTEpBaoB, 1 MnHyc 3,2 HO'6unntoc 1.7 «10' 6419 NPUMOPCKUX paitoHOB.

13.1.2.2 PaccunTbiBaloT Bpems HapyLleHWs CBA3WN 3a CYET CENEeKTUBHOIO 3aMpaHusa B YC/I0BUAX Hau-
XyALuero mecsua pcesr, %, no oopmyne

Pcen=P0- 10W 1° (13.8)
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13.1.3 PaccunTbiBaloT 06LLY0 HEYCTORUYNBOCTb No hopmyre (13.1).
13.2 PacueTHeycTOlYMBOCTUN, 06YCNOBNEHHOW NHTEPM EePEHLNOHHBIMN 3aMUPaHUAMN Ha YacTo-
Tax Huxe 20 'y Ha cnabonepeceyeHHbIX MHTepBanax

PacueTpmn Ha cnabonepeceyeHHbIX MHTepBasiax NPOBOAAT B C/ieAyIoLLEM MOPSAKe.
13.2.1 PacuyeT n/I0CKMX 3aMUpaHunii
13.2.1.1 BbluucnswT napameTpp0.%), no popmynam:

pO= « * ) n !(Mﬁ)"ozl ? Aﬂﬂ}?@%o- <139)
0(x) = (30 +a,x + a2x2 & a"x3 + adx* + agx5), (13.10)

roe a0=4,4416, a, = 38,67,a2=-505,89, a3=4240,7, a4=-15669, a5=21517419 NnpMMOPCKNX Tpacc;
a0=1.3025. a, =32,303, a2=-639.61. a3=5463. a4=-20494, a5= 28203 gn1a CyxonyTHbIX TPacc;

13.11
i (4 A2W 9)-V6"I12 ) ( )

rge n — HomMmep VIHTepCbepeHLI,VIOHHOI'O MWUHUMYMa, a ITax — Hanbosbllee ero 3HaYeHue;

= trunc " [P[9P>2 (13.12)

n-y ;

- (13.13)
N"Y108/2K(1-/c)

rae K — OTHOCMTEe/IbHas KoopAuHaTa TOUKM OTPaKeHUs nNpu cpegHeli pedpakumm.
13.2.1.2 PaccuynTbiBalOT NPOLEHT BPEMEHU HapYyLLEHMA CBA3M 3a CYET NJI0CKOro 3ammpaHns B yCNoBUAX
Hanxyfwero mecaua;

Pn1=PO 1O (13.14)

roe Fm— 3HayeHue 3anaca Ha TensioBble 3amupaHnus (11.6).
13.2.2 PacuyeT CceNleKTUBHbIX 3aMUpPaHuii.
13.2.2.1 BbluncnAOT 3HAYEHNE 3anaca Ha cenekTuBHoe 3amupaHue Fcen, ab. no dhopmyne

Pean=-201-~ (1 - ®/ 2)F(Mh(Rf.®)], (13'15)

roe Cs BblpaxaloT B [6UT/C;
F(M) paccuuTtbiBatoT no coopmyrne (13.6);
® — makcumasnbHoe 3HaveHne Moy Ko ULMeHTa OTPaXKEHNSA HA MHTepBase B YC/I0BUSX NOBbILLIEH-
HOll pedpakunu;
V (Rf. Ig) — dyHKUMSA, onpegensemas BblpakeHnem

£l<2n - D2, (/2/.<I>)] (13.16)
y 2(17f, ®)=.
U (Ao *
roe
FRf. @)= 1\ 1-erf |- AO) +
: 42a, (13.17)
| L

ﬂl I * F2Mm -
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roen=1.2...; 3Ha4YeHNs gew CreTexe,utonans (13.7), 3navyeHus pyHkunii P,(®) n P2(P) onpeaenstoTcs Bbipa-
XKEHNAMM:

"147/20 -0 2
w

1-0 T

F1(U>)=

¢ () =<-0)r(1"04(1-9)2)
(1-05(1-0 |2)

13.2.2.2 PaccunTbiBalOT NPOLLEHT BPEMEHUN HapyLLEeHUs CBA3M 3a CHET CeNNeKTUBHOIO 3aMupaHusa BYCno-
BUSAX HauxyfLero mecsaua no gpopmyne (13.8).

13.2.3 PaccuuTbiBaloT 061y HEyCcTONYMBOCTb Mo hopmyne (13.1).

13.3 PacuyeT HeycTOW4YMBOCTM, OOYCMOBNEHHON MWHTepMEPEHLNOHHBIMU 3amMuUpaHnaMn Ans
nHTepsanos LIPPJ1, npoxoaawmnx B ropHO MECTHOCTH

13.3.1 PacueTpmnHa Tpaccax BbICOKOrOpPHbIX MHTEPBA/IOB NPOBOAAT B C/1eAYIOLLEM MOPAAKE.

13.3.1.1 Bbluncns0T napaMeTp BePOATHOCTUN nosBAeHua 3amupaHus po, %:

pO=KP(T)P**T-H1 & |44)-4 (13.18)

rae K — reoknmmartnyeckuii koadypmumeHT, 3HaueHne KoToporo 418 CyXOnyTHbIX U HaABOAHbIX MHTEPBANOB
paBHO 4.1 <10 41 4,9 -10 3COOTBETCTBEHHO:
&, — HaKNOH Tpacchl, Mpag,
F(h) — BbICOTHbIVi MHOXUWTENb, ONpeAensieMblil cpefHeli BbICOTOM Tpaccehbl:
- 4NA CyXONYTHbIX MHTEPBA/IOB:

PUT) = 1O '0'001%1 - 80 (13.19)
- ANS HAABOAHbIX MHTEPBA/IOB:
F(h) = 10 00004<i' 100> (13.20)

13.3.1.2 PaccuuTbiBalOT AONOHUTENBHOE OcnabneHne ypoBHsa curHana Vu, gb. 3a cueT NpoxoxaeHus
yepes C/I0UCTble HEOHOPOAHOCTM Tponociepsbl:

Vi=H £gi/? 12, (23.21)
rae g — Ko uuUneHT, BbluncasieMblii no oopmyne
g=(a,x #a2* a3x3)10-B. (13.22)
roex = 180
x 03
a, =20.16;a2=-15.4; a3= 3,03.
13.3.1.3 PaccunTbiBalOT NPOLEHT BPEMEHN HapyLLEHUs CBA3M 3a CYeT NJ0CKOro 3aMmmpanus pnn, % no
dopmyne
Pnn=P00 < " -'<», (1323)

roe F — HavMeHbluee 3HaYeHWe 3anaca Ha TensoBble 3amupaHus no copmyne (11.3) BananasoHe name-
HeHWi rpagueHTa (4 ,A] ANA nepeceyveHHbIX NHTepBasoB (4718 crabonepeceyeHHbIX MHTepBaoB
F *F m).
13.3.1.4 O6uyto HEYCTOWUYMBOCTb PMI NPUHMMAIOT PaBHO p .
13.3.2 PacueT pw1Ha Tpaccax ropHbiX MHTEPBasIoB NPOBOAAT NO hopmMyne

=p + Pﬂﬂjmpor(m (~ _ 800) (13.24)

Abin mn(n)

rae Pmn<n) — HEyCcTONYMBOCTb, 06YCNOBMNEHHAA UHTEPMEPEHUNOHHbIMY 3aMUPaHNAMU Ha NPU3EMHbIX (M)
MHTepsBanax (cm. 13.1 n 13.2);

Prin (B) — HeycTo4MBOCTb, 06yCNOBAEHHANA MHTEP(ePEeHLNOHHbIMY 3aMUPaHUSMU Ha BbICOKOTOPHBbIX (Br)
nHTepsanax (cMm. hopmyny 13.23).
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134 PacyeT HeycTOW4YNBOCTN, 06YCNOBNEHHON MHTEPd EPEHLNOHHBIMY 3aMUPAHUSAIMU HA YacTo-
Tax Bbiwe 20 [Ty

HeycToliunBOCTb, 06YCNOBEHHYI0 UHTEP(EPEHLMOHHBIMU 3aMUPaHNAMU Ha YacToTax Bbiwe 20 M.
paccuuTbiBatOT No hopMynam, NpuBeLeHHbIM B [6].

14 PacyeT ap(heKTUBHOCTU pa3HECEHHOrO npuemMa

141 OddeKTUBHOCTb NpMemMa c NPOCTPaAHCTBEHHbIM pa3HeceHnem

OdheKkTUBHOCTL Nprema C MPOCTPaHCTBEHHbLIM Pa3HECEHMEM pacCUMTbIBAIOT B NOPSAAKE, NPUBEAEHHOM
HUXe.

14.1.1 BblunCNAT KO3 MULMEHT aKTUBHOCTU MHOrO/ly4eBOro 3amupaHusa n [6]. Ha yactoTtax Huxe
20y =1

14.1.2 BbluncnaT KBaApaT KoahhmumeHTa HeceniekTUBHO Koppensyumn Knnno hopmyne

Ken=1-~P nn, <14-1>

wePn, =PnnMoO:
pn1 — 3Ha4YeHue npoueHTa BpeMeH HapyLlleHNsa CBA3U Ha OCHOBHOW Tpacce 3a cHeT N/1I0CKOro 3amMupaHuns;
/mms— KOC-)(DCDVIL[,VIEHT ynydlleHua 3a cHeT pasHeCeHHOro npmema, BblUMC/ISiEMbIN MO (popmyne

mis= I1~exp[F(S. f R. PO)Jid V 10, (14.2)

roe F(S. f. R. PQ — dyHKLMA, napameTpammn KOTOpPOI ABASKOTCA: Pa3HOC N0 BEPTUKAIN LEHTPOB NPUEMHbIX
aHTEeHH, 4acToTa, AJ/IMHa Tpacchl M BEPOATHOCTb NosiBNeHUs 3amupaHmsa PO = p(0/ 100 Ha fONOMHUTENLHOW
Tpacce.

MpnmMmeyaHune — N3ABYX/JONONHUTENbHBIX TPACC (OHA B KaX/OM HanpasneHun), 06pa3oBaHHbIX Npy peanu-
3aluy pasHECEHHOTO Npuema, Npu BblYNCAEHUAX Mo (14.2) BbIGUpaOT NapaMeTpbl Toii Tpacchl, XoTopas UMeeT HanGosb-
Lee 3Ha4YeHne pMmI.

|-<C,P,) » ana f <20 Iy, (14.3)

F(S. f. R. PO) = ,
{-25-10 4(max[3min[S,23)])°>-87R °*6PQ14 pana f > 20 Ty,

raoe Ch— koadhdpuumeHT, Bbluncnsemolii no oopmynam:
- Ans cnabonepeceyeHHbIX NHTepBasos:

Y =JCac,CDo. m (14.4)
~ocu (gon) —19,5exp[-8.09xocH(som)], (14.5)
roe Xx — napametp no(13.11);
- ON5 nepeceyYeHHbIX UHTEPBasoB:
Cft= 1.287-105(Smin[f. 11])'2. (14.6)
14.1.3 Bbl4MCAAIOT KBAAPAT KO3 huLMeHTa Koppensaumm npyu cenekTUBHbIX 3aMUpaHnsax:
Q8238 Anar, &Q5
&= 1-Q195(1-00109 °-139M"*  ans Q5<r, £ Q9628 (14.7)
1- Q3957(1-rw)°-5138 anar, >Q9628

rae KoathhnuUMEHT KOPPENSLUN r'WOTHOCUTENbHBLIX aMNNTY L
_J1-Q9746(1-K nn)2170 pns KA1£926 (14.8)
* jl-Q6921(1-KN)t034  gna K21 £ 926.
14.1.4 BblUMCNSAIOT BEPOSITHOCTb HEYCTOWUNBOI pa6oThl Prn d. 06YCNOBNEHHYH MTOCKUM 3aMUPaHNEM:
-Pnn | (14.9)

Er|n d

14.1.5 BbluncnsoT BEpOATHOCTb HEYCTOWUMBOW paboThl Pcen d. 06ycnoBneHHY0 CeNekTUBHbIM 3ammpa-
HVem:
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R (14.10)

n<1-k@&

cend ™~

raoe P cen=PcBn/100.
14.1.6 BbluncnsT 06LLy0 BEPOATHOCTbL HEYCTOUMBOW paboTel Pmn d:

0.75
mnd  \Igen nnd T 3- (14.11)
14.1.7 Lns onpefeneHns HeyCTOWYMBOCTU BNPOLEHTAX, 06YCNOBNEHHOW NAOCKMMM prin d, CeNeKTUBHbI-

MK pcend, MHOronyyeBbiMu pmid 3amupaHVaMU HeOBX0AUMMO YMHOXMTb Ha 100 npaBble 4acTu Bbipaxe-
Huii (14.9). (14.10) n (14.11) cOOTBETCTBEHHO. YKa3aHHble 3HaYeHus crefyeT UCMNONb30BaTh B Aa/lbHENLLNX
pacuyeTax UHTepdepeHLMOHHOI cocTaBnawLwed koadpduuneHTa HeroToBHOCTN KHe, Mn 1 koadhchmumeHTa
CUNBbHOMOPAaXeHHbIX cekyHa SESRU,.

14.2 3 dekTMBHOCTb NpMeMa c HaCTOTHbIM pa3HeceHnem

MopsgokonpeAeneHns 3Ha4yeHNsa pbin dnNpy YacTOTHOM pasHeceHun ~aHanornyeH Nnopsaaky, ucnonb3ye-
MOMY B pacyeTtax A1 NPOCTPaHCTBEHHOrO pasHeceHus, Ho B 14.1.2 BMecTo chopMynbl (14.2) npuMeHsoT dhop-
myny

(14.12)

nn/

roe K — uucrno pabourix CTBOMOB B cucTeMe pesepaupoBanus (K+ 1).
KoadhchuumeHT C,paccunTbiBatoT B 3aBUCHMOCTU OT XapakTepa uHTepeasna cieayloLimm 06pasom:
- AN nepeceyveHHbIX CyXONyTHbIX UHTEPBA/OB Mo hopmyne

r 7 AR\ (14.13)
c'- 11T

- A/151 nepeceyveHHbIX MHTEPBAIOB, MPOXOASLLMX B MPUMOPCKKX paiioHax, no chopmyse

Cig'r - (14.14)

- 4nsA cnabonepeceyeHHbIX MHTEPBAIOB N0 hopmyne
roM-1612. anu(p,it)
C,=0.812[p(g)ra" - j (14.15)

roe p(4) — NpocBeT B TOUKE OTPaXEHWs Npu cpegHeli pedpakumu;
-ANA cnabonepeceyeHHbIX UHTepPBaoBC 601bLIVMM TPOCBETaMH, NEepenajoM BbiCOT KOPPECNOHANPYIO-
LWmx NyHkTOB 6051€e 800 M 1 cpeaHelt BbicOTON T p a ¢ ¢ bl 800 mnpu xr0.3 (13.11) no dhopmyne

(14.16)
C1
14.3 O PeKTUBHOCTb MPUEMa C HaCTOTHbIM U MPOCTPAHCTBEHHbIM (KOMOMHUPOBAaHHbBIM) pasHe-
ceHnem
14.3.1 Mpwv ncnonb3oBaHUKN ABYX MPUEMHUKOB pacyeT BbINOTHAKT B CefyloLem nopsigke.
14.3.1.1 BbluncnswoT koadhuumeHT Knn no popmyne
Knn = «nn«KM M4-17)

rae Knn su Knn, — koadhnumMeHTbl KOppenauum, KoTopble paccunTbiBaloT A1 MPOCTPAHCTBEHHOIO M Yac-
TOTHOro pasHeceHus no coopmyne (14.1) ¢ 3ameHol 3Ha4YeHnin /nn Ha /M s v /nn, cooTBeT-
CTBEHHO.
14.3.1.2 [lanee pacyeT NpoBOAAT B nopsagke, npusefeHHom B 14.1.
14.3.2 Tpv ncnosib3oBaHUM YeTbipex MPUEMHUKOB pacyeT BbINOHAIOT B CeyoLeM Nopsake.
14.3.2.1 BbluMcna0T KO3 PULMEHT aKTUBHOCTU MHOTO/ly4€BOr0 3aMUpaHuns U,
14.3.2.2 PaccuuTbiBalOT napaMeTp pasHeCceHus T , n.

™an=TB(1-Knna)(l-K &n,). <1418>
rae Knnsw Knn f— no (14.17).
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14.3.2.3  BbIUMCAAIOT BEPOATHOCTb HEYCTOWUMNBOI paboTbl Prn d.06yC/IOBEHHYIO NTOCKUM 3aMUpPaHVEM:

p - P& (14.19)
nnd -

nn

14.3.2.4 BbluMCNSIOT KBaAPAT 3KBUBAIEHTHOTO KOadhdhuLeHTa koppensuun KITinpu nnockom 3amumpa-
HUK:

14.2
K@ =1-~ (1-Knn,)(1-K @,)- ( 0)
14.3.2.5 PaccunTbiBalOT 3KBUBA/IEHTHbIN KO3(DULMEHT Koppenaumn Kelin npu cenekTMBHOM 3amupa-
Hum no chopmyne (14.7).
14.3.2.6 BbluMCNAT BEPOATHOCTb HEYCTONYMBO paboTbl Pcen a. 06yCnoBAEHHYI0 CENTEKTUBHbIM 3aMu-
paHuem:

(14.21)
cend’
Y(l-Kc.n>

MePcen — MNO(14-10> o o
14.3.2.7 PaccunTbiBalOT BEPOATHOCTb HeycToiuMBoi paboTbl PMnd no coopmyne (14.11).

15 PacueT nokasaTesieil kauecTBa, 06YC/OBMEHHbIX UHTEPEPEHLNOHHBIMY
3amMupaHnsImMm

PacueT nokasaTeneii kauecTBa, 06YCNOBNEHHbIX NHTEPEPEHLMOHHBIMW 3aMUPAHUSIMU, BbIMOTHAIOT B
crnefyloLiem nopsake.
15.1 Ecnu BbINONHAETCHA HEPABEHCTBO

pm1 < 0.000385. (15.1)

TO KOI(P(PULUEHT CUbHONOPaXeHHbIX cekyHn SESf?Mn. %, n koadduumeHT HerotoBHocTu Ksel mn, %,
06YyC/I0BNEHHbIE UHTEPdEPEHUNEN HA UHTEPBA/IE, MPUHUMAIOT PaBHLIMUN
sEsfrmn = Pmn
Aoomn =0
1 AanbHelWnX BblUNCAEHUI He TpebyeTcs.
15.2 PaccunTtbiBaloT ahpeKTVBHbIN 3anac Ha 3amupaHve P>®:

Each="10 +10 (15-2)

roe F— 3HayeHve 3anaca Ha TensioBoe 3aMupaHue, npyv KOTOPOM PacCUMTLIBAOT HEYCTONUNBOCTb, BbI3BAH-
Hy!0 NJIOCKMM 3aMupaHueM. Ab:
Fcen — 3anac Ha CeNekTMBHOe 3aMUpaHne, Npy KOTOPOM PACCUMTbLIBAIOT HEYCTONUYNBOCTD, BbI3BaHHYH CEEK-
TUBHbIM 3aMUpaHuemM. ab.
15.3 PaccuuTblBalT MeAnaHHOe 3HaueHue AMTEeNbHOCTU 3aMUPaHuWii bl C. NPY MHOTO/TyYEBOM pac-
npocTpaHeHuu:

b B C,Pad//)° 5. (15.3)

roe CM— KoaghpumLmMeHT, C. paccunTbiBaOT N0 hopMynam:
- ANns cnabonepeceyeHHbIX U MPUMOPCKNX MHTEPBAasoB:

Cm=(0.002 +(0,272y;)21) 1, (15.4)
- [N5i nepeceYeHHbIX MHTepPBasoB:
Cm= (0,001 + (0,1064»)1,9)*1, (15.5)
rae Ww— napameTp TPacchl BbIYMCASAIOT NO hopmye
w=A2(a)l0 4, (15.6)

rae p(4) — OTHOCMTENbHbBIN NPOCBET NpuW cpeHel pedpakymm B Hanbonee BbICOKON TOUKe MHTepBana unv B
TOUKe OTpaxeHus Ans cnabonepeceyeHHOro NHTepsana.
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15.4 PaccuuntbiBatoT CKO gnvtensHoCTM 3amumpanuii o ,, ab:

ar = 3,694-» 250 541r > 4ig 1 (15.7)
(NBr'6 4
roe VaS = 20Ig — rny6uHa 3amupaHuii, ab.
15.5 OnpepensaioT 4010 3aMupaHnii a. . NPOAO/MKNTENbHOCTLIO 6onee rH=tOc:
amm 1-sign(xH (I-[e ¥ +a2f2a3¥3]e x*jj. (15.8)

roet=1/(1 ¢0.47047|xu), a, = 0.3480242. a2 =-0.0958798. a3=0,7478556;
Yxun SO

sign <x,) ' (15.9)
-tx M<O0°*
4343
.y = In - ! (15.10)
" 2<», |a6! 8,686

15.6 BbluMcNs0T KO3 ULMEHT CUIbHONOPaXeHHbIX cekyHa SESRun. %, 06ycnoBneHHbl nHTepde-
peHuuei Ha nHTepBasne

SES™n-(1-«,H 10)P«,,. (15-11)
rge pbin— B C/lyvyae OAUHAPHOro NpMemMa — HeyCTONYMBOCTb Pbif, 06YCNOB/IEHHAA MHOI01y4YeBOCTbIO (CM.
pasgen 13). a B ciyvyae pasHeceHHOro npnema — gHnd (cM. pasgen 14).
15.7 BbIYMCAAT NHTEPEPEHLMOHHYIO COCTaBNALLYI0 KO3 uLeHTa HeroToBHOCTU KHe, mn, %:
NMer.mn oM 10Pmn> (15.12)

rae z — KoagUUMEHT nepecyeTa OT «HaUXyALIero» Mmecsaua K «cpefHemMy rogy», pasHbiin 1/4.1/3 n 1/7 pgnsa
CYXONYTHbIX, MPUMOPCKMNX N FOPHbIX PaiiOHOB COOTBETCTBEHHO.

16 PacueT nokasaTesieil kauecTBa, 06YCNOBAEHHbIX BIMSHNEM [OXAEN

MokasaTenun kayecTsa, 06yCNOB/IEHHbIE BANSHUEM JOXAENA, paccuMTbiBaloT B NOPSAKe, MPpUBELEeHHOM
HUXe.
16.1 PaccunTbiBalOT MIHTEHCMBHOCTb 40XAA <Al, MM/Y:

Jul = 4-2.5 105 W-2(4+ 25)-°-3, (16.1)
rae  KoaUUUEHT, yUnTbiBaIOL M 0CO6EHHOCTY Pas/INUHbIX TEPPUTOPUIA (CM. NpUnoxeHue B):

O(W) — ponrota (LWmnpoTa) cepeAnHbl MHTepBana, onpejensemMas Kak cpegHee 3HadyeHve AoNroTbl (LUMPOTbI)
OKOHeuHbIX LIPPC nHTepBana, rpag,.
16.2 Mo cpopmynam, npueefeHHbIM B (7], 4715 UHTEHCUBHOCTU paccunTbiBalOT NOrOHHOE 3aTyxaHune

curHanay.
16.3 PaccuuTbiBaloT napameTp B, nocdopmyne
B, = Ig [0,19JAt). (16.2)
16.4 PaccunTbiBalOT 3HEpreTuyecknii napameTp nHTepsasna E no hopmyne
E= oB, +Ig(F/(yR)), (16.3)

roe F— 3anac Ha 3amupanue npu cpegHunx ycnosusx pedpakuymm no (11.3).
16.5 PaccuuTbiBaloT napameTp B 2:
(16.4)
B2=8B,X 0 E1,
(-1

rae
A2= 6*A3;

N3=[2e2 + (0B,
An=[5(«B, -£,)&, Ej ¢ («B,  Re4+5c3]A\;
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N5={GaB1l-e )22" +3(aBl* EIRs +14cj +(riBr f35H+21(A8 - D[IA®;
4B=(7(«8,- ¢,)3Bj H+ 713 - 6,)3B£4+84(a8, — tg+(a8 - £,)4B+ 28(a8, - e,)2£2e2 +
+28(aB, - e)2e2£, ¢42e®JAN],

£, =0,43429 K,
r, =0.434294/ Ind - 0,2171454/2;
£3=0,217145v In2d - 0,43429 n2Ind+0,144763";
e4=7,28316 10-2 4In3d - 0,43429v/2In2d +0,43429v 3nd- 0,10857 4:
e5=1.80954 10 2VIn4d - 0,28953 v2In3d +0,65143 v 3in2d-0.434294/4Ind + 8..68581 « 10“2v 5;
£5=3.61908 *10-3vIn5af- 0.14476 v 2In4d +0,65143 v3In3d - 0.8686 y4In2d +0.43429 v5Ind-

- 7,23816-10-2v e;

d= «0545 S i;
(16.5)
4/ =3,5088-10-2 8,«°-33.
16.6 PaccuuTtbiBaloT napamMmeTpy\sA.% :
AS =10 12*2(@2 ®> 0238782 s/ 5637 (16.6)

16.7 OnpegzensoT KO3(hOULUUEHT HETOTOBHOCTU MHTEpBasa, 06yCNOBNEHHbIR goxasmu KMvel a, %. no
thopmyne

ASa npu £02-10 5 (16.7)
0 npn ASa <32-10 5
16.8 BbluncnaT f0X4EBYIO COCTABAAIOLWYI0 KO3 MhULMEHTA CUbHONOPaXeHnbIX cekyHa SESRa, %,
no coopmysne
npnASa a32-10 5 %
SESRr P ’ (16.8)

ASa O npuASa <32 105’

rae Q — KoapduuneHT, BbluncAeMblin no hopmyne
Q =min (12, 0.1227 3 O"6640.TONCWT?) (16.9)

17 PacueT nokasaTeneii KauecTBa, 06yCNOB/IEHHbIX Cy6pedPaKLNOHHbIMM
3aMupaHuamMm

MokasaTenu kayecTBa, 06yCNOBNEHHbIE CybOpedpakLMOHHBIMY 3aMUPaHNSMUN, PACCUNTBLIBAKOT B Cley-
loLLemM nopsaake:
17.1 OnpepgenstoT napameTp J1I5oBmMbp, %:
~cy6pedp —2Pcy6pedp* (17-1)
raepcyopep — cocTasnsoLas HeyCcToMYMBOCTH, 06YCNoBEHHas cybpedpakumeit, (cm. pasgen 12);
Z — KO3(h(QULMEHT nepecueTa 0T «HAUXY/LLIEro» Mecsla K «CpefHeMy rofy», paBHblil 1/4anscy-

XOMYTHbIX MHTEpPBaNoB 1 1/3 — Ans NpUMOPCKNX UHTEPBAsIOB.
17.2 BblumcnsaoT cybpedpakLMoHHY COCTaBALWYI0 KO3 durLumeHTa HeroToBHOCTU Kiver cyBpedip. %:

IN5 GopedP npu/l5cydpedp a 32*10 (17.2)
() npn A5cybpedp <32-10 5
17.3 BbluncnsoT cybpedpakuMOHHY0 COCTaBNAKLWYI KO3 drumeHTa CUNbHONOPAXEHNbIX CEKYHA,

S8S/?cy6ped)p>

o npu~"cdp >32 105 (17.3)
SfS/?cy6pe®p ‘
Y - ((Pcyﬁpe(pp npm~A™d p <32-10 5
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18 PacueT pe3ynbTUPYHOLWNX 3HAYEHWIA NOKasaTenen kayecTsa

OcHoBHble nokasatenu kayectsa LIPPJ1, cBA3aHHble C HAAEXHOCTbIO annapaTypbl U yCN0BUSIMU pac-
NpocTpaHeHus paguoBOsH: KO3(hULNEHT HEFTOTOBHOCTU U KO3OULMEHT CUIbHONOPaXEHHbIX (OWwWmnbkamm)
CEKYH/[, paccunTbiBatoT B CriegytoLem nopsgke.

18.1 BenuuunHa S£S/?,, %, uHTtepBana LIPPJ/1 onpeaensetcsa Bknagamu uHtTepdepeHLmn, goxaen un
cybpedpakunm:

SESR, = SESRur + SESRa * SESRcy6" p. (18.1)
roe SES/?Mn, SESRa 1 SES/?cy6peOp paccuntbiatoT no coopmynam (15.11). (16.8) n (17.3). COOTBETCTBEHHO.

18.2 KoahdpuumneHT HerotoBHOCTM MHTepBana LUPPJ1 K,er n. %, onpeaenseTcsa Bknagamu annapaTypbl
1 cpefbl pacnpocTpaHeHus:

MBT. ¥ = KBT. an + "Her. 4 + "HB». M1 + ~Br. cy6pedp* (18-2)
roe Kut amn paccumtbiBaloT no dopmyne (5.4) nam (5.10). KHe, — no (16.7), KHer bm— no (15.12), a
Kuor.CYMacp  nO (17-2).
18.3 Heobxoaumble ycnoBusi yaoBAeTBOPUTENbHOW paboTbl MHTepBana LIPPJT onpefensitoT HepaBeH-
cTBa:

SESR" ii SESRy (18.3)

Kner.n"ne, a (18-4)
18.4 Mpwu HeBbINOHEHMM HepaBeHCTB (18.3) 1 (18.4) B cOOTBETCTBUM C NPUIOXEHNEM A NPOBOAAT aHa-
N3 pe3ynbTaToB pacyeTa v NoUCK yC/T0BMIA, NPU KOTOPbIX BbINOJTHATCA YKa3aHHblE HEpPaBEHCTBA.
18.5 Ecnv LUPPJ1 cocTouT U3 q MHTEepBasioB, TO NOMUMO BbINONHEHUSA HepaBeHCTB (18.3) 1 (18.4) ana
Kax[oro nHTepsasna, Heo6x04MMO BbIMONIHEHNE HEPABEHCTB:
« ) (18.5)
| SESR, iISESR3n,
|

(18.6)
X Amer |1 er 3
I

rae SESR, n/Gier t— 3HayeHns KoaurumneHTa cCuabHONOPaXKEHHbIX CeKYHA 1 KO3 UL MEHTa HEFOTOBHOCTH,
paccunTaHHble gns /-ro uHtepsana cornacHo (18.1) n (18.2) cooTBETCTBEHHO.
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Mpunoxexune A
(pekomeHgyemoe)

AHanus pesynbTaToB pacyeTa nokasatenei kayecTsa

HesbinonHeHne HepaBeHCTB (18.3) 1 (18.4) BO3MOXHO MO pAAY NPUYNH, OCHOBHbLIMU N3 KOTOPbIX SABAAOTCSA: 60/1b-
Loe BpeMs BOCCTaHOB/EHNA paboToCnoco6HOCTMN OTkasasBwux y3nos LIPPC, manoe Bpemsa HapaboTKu Ha OTka3 y3noB
LPPC. manas BbicoTa nogseca aHTeHH LIPPC. manbiii 3anac Ha TenoBble 1 CENeKTUBHbIE 3aMUpaHus.

Monck TeXHNYeCcKoro pelleHuns, o6ecneymBaloLLero NoNoXMTENbHbIA pe3ynbTaT pacyeta nokasaTtenei kayecTsa,
npoBOAAT METOA0OM nepebopa BO3MOXHbIX MEPONPUATUIA.

PekomeHfyeTca paccMOTpeTb CeayoLline MeponpusaTus:

1) onTumwusauna BpeMeHU BOCCTaHOBEHUA paboTocnocobHOCTU oTkasaBwwux y3nos LIPPC nytem cokpatieHus
BpeMeHu nogvesga k LIPPC nnun ymeHblweHnsa BpeMenmn goctyna Kysnam LIPPC (pasmelleHne o6opyaoBaHus B annapart-
HbIX MOMELLEHUSAX):

2) 1Cnosib30BaHne YaCTUYHOIO UK NOJIHOTO Pe3epBMPOBaHNS.

3) yBenmueHue BbICOT NoAsBeca aHTeHH LIPPC.

4) yBenunuyeHue HakioHa Tpacchl MHTepsana LIPP/1.

5) yBennyeHune aHepreTnyeckoro noteHymana LIPP/1 3a cueT:

- Bbl6Opa aHTEHH C 661blWNMKN KO3 hrLUeHTaMmn ycuneHus.

- ucnonb3oBaHua 6onee MouHbIxX MNP/,

- Mcnosnb3oBaHNA 6oee YyBCTBUTENbHbIX JIPM.

- YMeHbLUEHUS NOTePb B aHTEHHO-BO/IHOBOAHOM TpakTe;

6) npuMeHeHve BePTUKaNbHON nonspusaymu,

7) ncnonb3oBaHMe Pas/iMyHbIX BU0B Pa3HECEHHOro npuema (4acToTHOro, NPOCTPAHCTBEHHOIO, KOMOUHPOBaH-
HOro);

8) nepexop B 60/1ee HU3KNIA YACTOTHbIN AnanasoH.

MeponpusTtus, peanvsayns KOTOpbIX NpUBeAET K USMEHEHMNI0 paceyeTHbIX 3HaYEHU COCTaBAAOLWNX NoKkasaTenei
KayecTBa, npefcrasneHbl B Tabnuue Al MeponpusaTua nepedyncieHbl B NOPsSAKe yBE/IMYEHUS CIOXHOCTU X peanunsa-
uun. Ecnu gaHHble MeponpuaTUSA He NPUBOAAT K NONOXUTENIbHOMY pe3ynibTaTy, paccMaTpusaloT 6onee kapuHaibHble
Mepbl — CMeHy 060pyj0BaHUs unu (1) U3SMeHeHne MecTonoIoXeHns nHTepsana LIPP/I.

Ta6nuya Al — MeponpuaTus no ynydwleHo nokasarenei kauectsa

CocraBnsioLie nokasaresneii kauectsa Meponpusitrie
Akmr.rm Mo nepeuncnexnnsam 1). 2)
8f_%p Cp<a.0 "o oyBpctp Mo nepeuncnexusm 3). 5). 8)
SESRun, KHO mn Mo nepeuncnenuam 3). 4). 5). 7). 8)
SESRa, , A4 Mo nepeuncnenunsm 6). 5). 8)
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Mpunoxexve b
(cnpaBo4yHoe)

MapameTpbl pacnpegeneHns 3hheKTUBHOTO BEPTUKANbLHOTO rpagueHTa AN3NeKTPUYecKoit
NpoHULaeMoCT Bo3ayxa

Tabnuuya 6.1 — [laHHble O 3HAYEHUAX 4 1 0(2]
JleTHre mecaub! 3VMHME MecsLb!
Knumatnueckuii paiioH

A, 0 m'l d10MM-" p. 10-"m-" 0. 10-“m-1

1) Cesepo-3anag ETP* (Konbcknit nonyoctpos. Kapenus), a

Takke MpubanTuka n Pecnybnuka benapyco -9 7 -8 3
CeBepo-BocTok ETP (ApxaHrenbckas o6nacTb, pecnybnimka
Komwu) -10 5
2) UeHTpanbHble paioHbl ETP" -10 8 -8 5
3) tOro-3anag ETP* (Kypckasi n BopoHexckas o6nactu), a Takke
npuneratwoLias TepputTopust YkpauHbl -9 75 -7 3.5.4
4) CTenHble paiioHbl MoBoXbs. loHa. KpacHogapckoro n
CTaBpononbLCKOro Kpaes -8 8.5 -7 4,5..5.5
5) BocTouHble paiioHbl cpefHeli nonockl ETP*(Balkupus. O6nacTb NOBbILEHHOA
MepMmckuii Kpaii) pedpakyun

0 16

O6nactb

cybpedpakymm

-9 7 -9 6
6) OpeHbyprckas o6nacTb 1 npunerakolive paioHbl KOro-soctoka
ETP* -6 7 -9 3,5..4
7) PalioHbl Mpukacnuiickoii HU3MEHHOCTMN -13 10 -12 6.5
8) CtenHas nonoca KOxHoin Cnbunpu n KazaxctaHa -7 9 -15 5.5
9) CpegHsia nonoca 3anafHo-CubMpPCKoi HU3MEHHOCTU -10 9
10) BocTouHasti Cubupb (AkyTnsa. KpacHospckuii kpait) -7 9 -15 6.5
11) Npwnbaiikanbe (MpubpexHbie parioHbl) -8 8 -9 4.5
12) 3abaiikanbe (KOHTWHEHTaNbHble pPaiioHbl) -(6... 10) 10 -{10...12} 7..8
13) Mpuamypbe. Mpumopbe. CaxanuH -11 8.5 -8 35
14) Cybapktuyeckuii nosc Cnéupu -7 7 -15 6
15) YepHomopckoe nobepexbe KaBkasa O6nacTb NOBbILLEHHOW

pedpakymn

-(10...11) 9..10

O6nactb
cybpedpakummn
-10 6 -10 5.5
16) Kamuatka -8.5 5.8 - .

* EBponeiickaa Tepputopus Poccun.
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Ta6nuya b.2— [lonosHUTENbHbIE AaHHbIE O 3HAYEHUSX 41 0

Homep kmmaTmyeckoro parioHa
no Tabnuue b1 A 107K a 10-8u* Mecaup! rosa
4 -7 9.5 MapT, oKTA6pb, HOA6Pb
7 -7 9 OkTA6pb—aeKabpb
8 -15 55 Hoabpb—mapTt
10 -16 6.5 Hoabpb—mapT
14 -15 6 Hoabpb—MapT
15 -9 8 OKTA6pb, HOAGPbL, MapT,
anpesnb

Mpy R <50 km Bo6acTn cybpedpakymmn ctaHgapTHoe oTkNoHeHe o(R) siBnsieTca PyHKUMEN ANHbI UHTepBana:
G-D

wH 10° - K

roe <r— tabnuuHoe 3HauyeHune-
3HauveHune pyHkumnmn y(5A) HaxogAaT no popmyne
y(R)sjjt a,R + a2R2 * a3/?3 * a4/?4. (6.2)

rae a0 =0.588. a, =-0.00179. a2 =0.000704. a3=-0.0000143. a4 =0,0000000831.

32



Mpunoxexve B
(cnpaBo4yHoe)

KoathpnuMeHT UHTEHCUBHOCTU AOXAA
Ta6nuuya B.l — KoadhduUMEeHT MHTEHCUBHOCTY JOXAA G

TeppuTopusi

lOro-BoctouHas 30Ha Pecny6nuku Kanmbikuu;
AcTpaxaHckan o6nacTb

Pecny6nuka Kanmbikus (KpoMe t0ro-BOCTOYHOW 30HbI);
Bonrorpagckas, PoctoBckas. CapatoBckast ob6nactu

KamuaTckas o6nactb;
KopsikckuiA ABTOHOMHbI OKpyr

CaxanuHckas obnactb
Pecnybnuka JarectaH

Pecnybnvkn BawkopTocTaH. Mapuii 3n. TatapcTaH:

yamypTtckasn. Yysauwckas: Knposckas. MaragaHckas. OpeHbyprekas.
Mepmckasn. Camapckas. CBepanoBckasn. YnbsHoBCckas. YensbuHckasa obnacTu;
Komu-MepmALKUiA ABTOHOMHbI OKpyr

Pecnybnvka Agbiresi. KapayaeBo-Yepkecckass Pecny6nvka:
KpacHopapckuii kpaii. CTaBpononbCKUiA Kpaii;
Benropopckas. BopoHexckas. Kypckas. Opnosckas obnactun

Pecny6nukn bypatua. Caxa (AkyTus);

WpkyTckas. HoBocubupckas, Omckas. Tomckas. YutuHckas obnactu:
ATVIHCKMUIA BypsTCKuiA ABTOHOMHBIA OKpyr. YCcTb-OpAbIHCKNIA BypaTCKuii
ABTOHOMHbIA OKpyr. OBEeHKWNIACKNA ABTOHOMHBbI OKpYT;

BpecTckas. Fomenbckan obnactu

YepHomopckoe nobepexbe Kaskasa (AHana. HoBopoccuiick. FeneHmxmk.
Tyance. Coun);
fAmano-HeHeukuii ABTOHOMHbI OKpyr

MpuMopcKuii Kpail. XabapoBckuii kpaii;
AmMypckas 06nacTb;
EBpelickasi ABTOHOMHas o6nacTb

Ha ocTanbHbIX TEPPUTOPUAX

FOCT P 53363—2009

3HaueHne £

0.5

0.65

0.7
0.8
0.85

0.9

0.95

1.05

1.2

15
1.0

33



FOCT P 53363—2009
Bubnunorpadusa

[1] HoBbllaspoknumaTuyeckuiicnpaeoyHmknorpaHuyHorocnosiatmocepsl Hag CCCP. — M.: TmapomeTeonsgat. 1985
[2] CnpaBouHuk No pagnopeneiHoii cBasn. — M.: Pagno vncessb. 1981
[3] PekomeHpauns OTasloHHble AnarpaMmMbl HaMpPaBEHHOCTN aHTEHH (PMKCUPOBaAHHbLIX 6€CNPOBOAHbIX CUCTEM
MC3-P F.699 (2006) AN UCNOMb30BaHNA MPU U3YyYEeHUN BOMPOCOB KOOPAWHALMUW 1 OLEHKE MOMEX B AnanasoHe
yacToT oT 100 MI'y fo npumepHo 70 Iy,

[4) PekomeHpauns PacnpocTpaHeHve pavoBOJIH 3a cHeT gudpakumnm
MC23-P P.526 (2007)
(5) PexkomeHpaums 3nekTpnyeckne xapakTepUCTUKN NOBEPXHOCTN 3eMan
MC3-P P.527 (1992)
[6) PexkomeHpaums [laHHble 0 pacnpocTpaHeHWn pagnoBONH U MeTOAbl MPOrHO3MPOBAHUS, HEOOX0AUMble AN

MC3-P P.530 (2007) NPOeKTNPOBAHUA HA3EMHbIX CUCTEM NMPAMOI BUANMOCTH

(7) PekomeHpaums Mogenb yaenbHoro 3atyxaHus paAvoBOJIH B JOXAE, UCNOMIb3yeMas B MeToAax NporHo3npo-
MC3-P P.838 (2005) BaHusA

34



FOCT P 53363—2009

YK 621.396.43:006.354 OKC 33.060.30 202

KntoueBble cnoBa: LMPOoBLIE PpaanopeneiiHbie MHUK, MokasaTesm kauecTBa, HaleXHOCTb annapartypsl, pac-
npocTpaHeHWe paanMoBOJIH, METOAbI pacyeTa

35



PepakTtop Bbl. Kanbicoa
TexHnueckuit pegaktop B.W. Mpycakosa
Koppektop M.C. Kabawoaa
KomnbioTepHas oepctka A.H. 3onoTapeBoii

CpaHo B Habop 27.10.2009. MoanucaHo B neyaTb 27.01.2010 dopmart 60 m84"E Bymara ocpceTHas. FapHuTypa /lpuan.

MeyvaTb ohceTHasn. Yen. neu. 1. 4.65. Yu.-usg. n. 3.40. Tupax 111 3Ka. 3ak. 52.

oryn «CTAMAAPTUH®OPM». 123995 Mocksa. FpaHaTHbll nep . 4.
svww.gostnlo.ru info@ goslinfo tu
Ha6paHo Bo ®I'YMN «CTAMAAPTUH®OPM. Ha M3BM.
OTneyaTtaHo a pununane ®ryrn «CTAHAOAPTUH®OPM» — Tun. «MockoBckuii neyatHuk*. 105062 Mocksa. ManuH nep., 6.


http://files.stroyinf.ru/Index/485/48500.htm

