MCJ3-R

CekTop paanocsAsun MCI

Pekomenpgauma MC3-R P.617-4
(12/2017)

MeToAbl NPOrHO3MPOBaHUA U AlaHHbIEe

O pacnpocTpaHeHUU pagUuoBOJIH,
HeobxoauMble AN NPOeKTUPOBAHUSNA
TponocdepHbIX paanopenemHbIX CUCTEM




ii Pex. MCJ-R P.617-4

Ipenncnosue
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HCCIIEI0BATEIbCKUX KOMUCCHH BHITIOJHSIOT PETIaMEHTapHYIO U TIOJIUTHYECKYI0 pyHKIMKU CeKTopa paJroCBs3H.

[HosmTHKa B 00;1aCTH NIPaB MHTEJLIEKTYaJdbHOH codcTBeHHOCTH (ITUC)

ITonmutuka MCD-R B ob6mactu IIMC wm3maraercs B o0mieii matentHoii moinutuke MCO-T/MCO-R/MCO/MDOK,
ynomuHaemoir B Ilpumoxkenmn 1 x Pesomommn MCD-R 1. ®@opmbl, KOTOpbIe BIaAeibllaM MATEHTOB CIEIyeT
UCIIONb30BaTh IS IMPEACTABICHUS MATEHTHBIX 3asBICHHA W ACKIapandil O JMICH3WPOBAHUM, MPEICTABICHBI IO
anmpecy: http://www.itu.int/ITU-R/go/patents/en, rae takxke cojepkarcsi PykoBoAsIiiye MPHHIHIBI 110 BHIMOIHEHHUIO
o6meit marenTHO# monutuk MCO-T/MCO-R/MCO/MOK u 6a3a qaHHBIX nmaTeHTHOHW HHpopManun MCO-R.

Cepun Pexomenganuii MCI-R

(Ilpencrasnens! Takxke B OHIARHOBOW (opme 1o aapecy: http://www.itu.int/publ/R-REC/en.)

Cepus Haszpanue

BO CrnyTHHKOBOE paJliOBeLIaHUE

BR 3amuch U1 IpON3BOJICTBA, ApXUBUPOBAHUS U BOCIIPOU3BEICHHUS; TUICHKHU JUIS TEICBUACHUS

BS PanmoBemaresnbHast ciry»x0a (3ByKoBas)

BT PammoBemarensHas ciayx0a (TeIeBU3NOHHASN)

F ®uxcupoBaHHas ciIyx0a

M [ToaBwxHBIE CITYXKOBI, CITyK0a paTuOONPEIENICHNs, TIOOUTEIbCKAs CIIY)K0a U OTHOCSIIIUECS
K HAM CITyTHHKOBBIE CITY>KOBI

P PacnpocTpanenue pagnoBoIH

RA Pannoacrponomus

RS CucTeMbl TUCTaHIIMOHHOTO 30HUPOBAHUS

S DuKcHpoBaHHAs CIIYTHUKOBAA CITy>kK0a

SA KocMmuueckue npuMeHeHUs] 1 METEOPOIIOTHS

SF CoBMeCTHOE MCIIOJIb30BaHUE YaCTOT U KOOPIUHALMS MEXY CHCTEMaMH (PUKCUPOBaHHON
CIIyTHHKOBOH! CITy’KOBI U (PUKCUPOBAHHOMN CITYKOBI

SM YnpaBieHue UCHIOIb30BAHUEM CIIEKTPA

SNG CrnyTHHMKOBBII cO0p HOBOCTEH

TF Ilepenaua curHanoB BpEMEHU U 3TAIOHHBIX YaCTOT

\Y CroBaphb 1 cBS3aHHBIE C HUM BOTIPOCHI

Ilpumeuanue. — Hacmosawasn Pexomenoayus MCO-R ymeepoicoena Ha aHeIUlICKOM 3bIKe
6 coomeemcmeuu ¢ npoyedypoul, usnodxicennou 6 Pesonoyuu MCO-R 1.

Onexmponnas nyoauxayus
XKenena, 2018 r.

© ITU 2018

Bce mpaBa coxpanensl. Hu oHa U3 9actel JaHHOH MyOJUKallid HE MOXKET ObITh BOCTIPOU3BEECHA C TIOMOIIBIO KaKUX
OBl TO HU OBUIO CpeACTB 0€3 MPeaBaAPUTENHHOTO MUCBMEHHOTO pa3pemneHust MCD.


http://www.itu.int/ITU-R/go/patents/en
http://www.itu.int/publ/R-REC/en

Pex. MCJ-R P.617-4 1

PEKOMEHJJALIA MCO-R P.617-4

MeToabl NPOrHO3UPOBAHUS U JAHHBIE 0 PACTIPOCTPAHEHUH PAIMOBOJIH,
Heo0XoauMBble /IJIsl IPOeKTUPOBAHMS TPonochepHbIX paguopeieiiHbIX CHCTEM

(Bommpoc MCD-R 205/3)
(1986-1992-2012-2013-2017)

Cdepa npumenenust

B Hacrosmeit PekoMmeHpmanuu mpeacTaBiIeH METOA IIPOTHO3UPOBAHUS PACHPOCTPAHECHUS PaUOBOJIH,
HEOOXOIUMBIH IS TIAHUPOBAHUS TPOMIOC(EPHBIX PaHOPETCHHBIX CHCTEM.

KuroueBble ci10Ba

AHOMaJILHOE  PAacIpOCTPaHEHHE/OTPaKEHHE OT CJIOeB arMoc(hepbl, IUQpakius, 3aropU30HTHBIM,
TporocdepHoe paccesHue

Accambnes paauocssazu MCDO,

yuumeuleas,

a) YTO JUIS HAJJIS)KAILETO IIAHUPOBAHUS TPOTOC(EPHBIX PAIHOPETeHHBIX CUCTEM HEOOXOAMMO UMETh
COOTBETCTBYIOIINE JaHHbIC O PACIIPOCTPAHEHUH PAJHOBOIH U METOIbI IPOTHO3UPOBAHNS;

b) YTO pa3pabOTaHbl METOJbI, MO3BOJSIOIINE MPOTHO3UPOBATH OOJBIIMHCTBO HanOoiee BaKHBIX
napaMeTpoB PacIpOCTpaHEHHUs, HEOOXOAUMBIX IS THNIAHUPOBAHHS TPOTOC(EPHBIX paHOPENICHHBIX CHCTEM;

C) YTO 0 Mepe BO3MOXKHOCTH 3TH METOIbI MPOXOIWIN MPOBEPKY C MOMOIIBI0 UMEIOIIMXCS JaHHBIX
U3MEPEHHM, KOTOpas IOKa3ajla, YTO OHU OTIMYAOTCS TOYHOCTBIO, CONOCTaBUMOW C MPHUPOAHOU
W3MEHYMBOCTBIO SBJIICHUN PACIIPOCTPAHEHHUS PATUOBOIH U JOCTATOYHOM /ISl OOJMBITMHCTBA CYIIECTBYIOIINX
MPUMEHEHUH NPH TUIAHUPOBAHUH CUCTEM,

pexomenoyem,

qroObl AN WCHOJB30BaHMS MNPH  IUIAHUPOBAaHUM  TPONMOC(EPHBIX  PaJUOPENCHHBIX  CHCTEM
B COOTBETCTBYIOIIMX JHMAaNa30oHaX YyKa3aHHBIX [apaMeTpoB OBUIM MPHHATHI METOJBI MPOTHO3HPOBAHUS W
JpyTHe TIpolenypsbl, n3noxeHHsle B [Ipunoxennu 1.

Ipunaoxenue 1

1 BBeaenne

EnvHCTBEHHBIE MEXaHU3MBI TPONOC(HEPHOIO PACIpPOCTPAHEHUS! PAJMOBONH, KOTOPBIE MOCTOSIHHO
HabmomatoTest Ha vactotax Bbime 30 MIm, — 3T0 Oudpakuuss Ha MOBEPXHOCTH 3eMIIM M PaccesiHHe
oT atMoc(epHbIX HeogHopoaHocTeil. Kpome Toro, WMHOTJa pacnpocTpaHEHHE MOXKET MPOUCXOJHUTh B
aTMOC(epHOM BOJHOBOAE WIM B pe3yiabTaTe OTpaxkeHHs OT cioeB armochepsl. Ocnabienne
Iu(parupoBaHHBIX CUTHAIOB OYEHb OBICTPO BO3PAacCTaeT C PACCTOSHHEM M YacTOTOW, a BEPOSTHOCTH
QHOMAaJbHOTO pACHpPOCTPAaHEHHS OTHOCHUTENBHO Maja, TaK 4YTO, B KOHEYHOM CUE€Te, OCHOBHBIM
JIOJITOCPOYHBIM MEXaHHW3MOM paclpocTpaHeHusi OyJer TpornocepHoe paccesHue. DTH MEXaHU3Mbl MOTYT
HCIIOJIb30BAThCS JUIsl yCTAHOBIIEHUS 3arOPU30HTHOM pasinoCBsI3N.

N3-3a HECcXO0KeCTH TpeX Ha3BaHHBIX MEXaHU3MOB JJI NPOTHO3MPOBAHMS TOTEPh M YCHIICHUS Nepenadu
HEOOXOAMMO OTIEIbHO pPAacCMaTpHBaTh TpPacchl C AWGPAKIMEl, pacnpoCTpaHEHHEM B aTMOC(HEpHOM
BOJIHOBOJIE / OTPKEHUEM OT CJI0eB aTMOC(HEpBI M TPACCHI TPOIIOCHEPHOTO PACCESHUSL.
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Hacrosiee IlpuiioskeHHe MOCBSIICHO BOMPOCaM MPOCKTHPOBAHHS TPOMOC(EPHBIX PaIHOPEIICHHBIX CHCTEM.
OnmHa W3 ero meneid — B KpaTkod (opme MpeACTaBUTh HPOCThIE METOJbI MPOTHO3UPOBAHUS T'OIOBBIX
pacrpenesIeHni 1 pacrpeielIeHNH AT HauXy/IIero Mecsia oOLMX oTeph Iepeadu 3a C4eT TPOIochepHOro
paccesiHus, PaclpOCTPaHEHUs] B aTMOC(EPHOM BOJHOBOAE M OTPAXKEHHS OT CJIOEB arMoc(epbl, a TaKKe
MHPOPMAIIMIO O JHara3oHaX MPUMEHUMOCTH 3THX pachpenesieHuil. JIpyras 3amada — U3I0KHTh OCTAIBHYIO
MH(POPMAIIUIO ¥ ONHCATh METObI, KOTOPBIE MOXXHO PEKOMEH/IOBATH JUISl UCIIONB30BAHMS NPH TIAHUPOBAHHU
Tpomoc(epHBIX CHCTEM.

2 Heorbemiiemble nugpoBblie NPOAYKTHI

Crnemyer WCHONB30BaTh TOJNBKO BepcHH (hailioB, IpelcTaBieHHBIE B HacTosmiedl Pekomenmanmu. OHu
SIBIITFOTCS HEOTHEMJIEMOM 4acThio 3TOM Pexomenmarmu. B Tabnmuie 1 mpuBOAsSTCS NaHHBIC O HMU(PPOBBIX
MPOIYKTAaX, UCTIOJIB3YEMBIX B ’TOM METOJC.

TABJIMIIA 1
Mud¢poBble NPOAYKTHI
HaszBanue Cceblika Hcrounuk Iupora (cTpokn) HJoarora (cTo101bI)
(daiina
IlepBas Pa3noc Koa-Bo | IlepBblii Pasnoc Kox-Bo
cTpoka | (rpaaychbl) CTPOK crosden | (rpagycbl) | CTOJIOLOB
(°c.m.) (°B. 1)
DN50.txt pwn. nok. 1 x P.452 90 1,5 121 0 1,5 241
[punoxennto 1
NO50.txt IIpun. gok. 2 x P.452 90 1,5 121 0 1,5 241
ITpunoxenuto 1

3nagyenueMm nosis "IlepBas cTpoka" SBIAETCS UIMPOTA IEPBOU CTPOKH.

3nauenueM nous "IlepBbiii cTonben” siBasieTcs 10aroTa nepBoro cronbua. IlocnenHuid cTondel aHaJorn4eH NepBoMy
(360° = 0°) u mpencTaBieH I YIPOIIEHNS HHTEPIIOIISAIIH.

B mosie "Pa3Hoc" onpenensercs npupalieHue HIMPOTHI/I0IT0TH MEXKY CTPOKAMU/CTOIOIAMH.

Otu Qaiiiael comepkaTes B qonodHuTeNbHOM (aiine R-REC-P.617-4-201712-1111Z]1P.

3 IloTepu nepegayu Ha Tpaccax, NOABEP:KEHHBIX AU (PpPaKIUU

s paguoTpace, JJIMHa KOTOPBIX JIMIIThL HEMHOTO MPEBBINIACT PACCTOSHUE 0 TOPU30HTA, WJIU IS Tpace,
MPOXOJAIINX HAJ| MPEMATCTBHEM WJIM HaJ TOPHOW MECTHOCTBIO, MTU(PAKIMSI OyJIET OCHOBHBIM CIIOCOOOM
pacnpoCTpaHeHUs], ONPESIAIONIMM HAMPSHXKECHHOCTh MOJA. B 3THX cilydyasx clenyeT MPUMEHSTh METOJbI,
ommcanuele B Pexomenmarimun MCO-R P.526.

4 Pacrlpezle.ﬂe}me nmoTepb nmepeaavu BCJICACTBUE Tponoubepﬂoro paccessHusA

ypOBHI/I CHUT'HAJIOB, paCIIpOCTPAHAIOMINUXCA 3a CUCT TpOHOC(i)epHOFO paccesaHus, UCIbITBIBAIOT KaK 6BICTpBI€,
TaK WU MCIJICHHBIC KoJieOaHus. MC):[J'IGHHLIG KoIreOaHust O6YCJ'IOBJ'IGHBI O6H.[I/IMI/I N3MCHCHUAMUA yCJ'IOBHfI
pe(l)paKLlI/II/I B aTMoccpepe, a 6I>ICTpI>I€ 3aMHpaHUA — ABUKCHHUCM MEJIKOMACIITA0HBIX HeO,E[HOpOZLHOCTeﬁ.
MCI[J'IGHHBIG KoJIeOaHus XOpOoULIO OMUCBIBAKOTCA paCHpCACIICHUAMU YaCOBbLIX MCIUAHHBIX IMMOTCPL IEpEeaalu,
KOTOPBIC ABJIAIOTCSA HpI/IGHI/ISI/ITeHBHO JIOT-HOPMaJIbHBIMHU CO CTaHAAPTHBIMH OTKJIOHCHUAMU OT 4 a0 8 JIE, B
3aBUCUMOCTHU OT KIIMMAaTHYCCKUX yCHOBHﬁ. BBICTpBIe KoJIeOaHHs C nepuogamMum HNpuMEpHO 0 5 MHHYT
HpI/I6J'II/I)KeHHO COOTBCTCTBYIOT paCcpCaACIICHUIO Poanes.

[Ipu ompeneneHuM XapakTEPUCTHK 3arOpU30HTHBIX JMHHWHA CBA3HM, WMEIONIMX TAaKyl0 TEOMETPHIO, MpHU
KOTOpOll mpeoOsazaeT MeXaHU3M TpPOIOC(HEPHOro paccessHUs, €CTECTBEHHO OLICHUBATh pacIpeieCHUe
YacOBBIX MEIMAHHBIX MOTEPh MEpeAayn JJis MPOLEHTOB BpeMeHHU HenpeBbimeHus cabiie 50%.
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[IpocToii mosyaHanUTUYECKU METOJI IPOTHO3UPOBAHUS paclpeeseHUs] CPEIHErOJ0BBIX OTEPh MEepeIadun
B YKa3aHHOM JMama3oHe mnpuseleH B myHKkTe 4.1. Meron npeoOpa3oBaHUs TONOBBIX IPOLIEHTOB BPEMEHU B
NPOLEHTHl BPEMEHM ISl CPETHEro HaWXyIIIero Mecsua npexacraBieH B myHKTe 4.2. B Ilpumaraemsrit
JOKYMEHT | BKIIIOYEHA JOMOJHHUTENbHAS WHPOPMAIMs, Kacarollascs CE30HHBIX W CYTOYHBIX W3MEHEHWH
[OTEPb Mepeady, YacTOThl OBICTPBIX 3aMHUPAHUH ISl TPACC TPOIMOCHEPHOTO PACCESIHUSA U HIMPHHBI TOJIOCHI
nepenayu.

4.1 Pacnpenene}me CPE€AHEIr0A0BbIX MEAMAHHBIX NOTEPb Nepeaaun

JIisi OLCHKH CpPEeIHEroJOBbIX MEAMAHHBIX MOTeph mneperauyn L(P), He NpeBbIIAEMBIX IS IPOIICHTOB
BPEMEHH ]), PEKOMEHIYETCsl UCIOJIb30BaTh CICAYIONIYIO MOLIATOBYIO MpoLeaAypy. BXoaHbIMU mapaMeTpaMu
HpOLEAYPHI SBISIFOTCS: JUTHHA TPACCHI Mo ayre 6onbioro kpyra d (km), yacrora f (MI'1r), ycuneHue aHTeHHBI
nepenaturka G (nb), ycunenue anteHnsl npuemuuka Gy (1b), yroa ropusoHta co CTOPOHBI MepeaTuhKa
0t (Mpax) u yroj ropu30HTa CO CTOPOHBI TpUeMHHKa 0, (Mpan).

Llaz 1. TlonyunTh CpeAHETOJOBON MOKa3aTellb IMpeloMieHUs Hal ypoBHeM Mopst No W BepTHKaIbHBIH
rpaaueHT uHAekca pedpakium paamoBonH ON s obmero o0bema, 3aHUMAEMOIrO paccMaTpUBACMOU
JTUHUEH, UCTIONB3ysT IU(POBbIE KapThl, MPEACTABICHHBIE COOTBETCTBEHHO Ha pucyHKax | um 2. [lanHble
KapThl MOJKHO MOJYYUTh B 3IEKTPOHHOH (popme Ha Beb-caiite UK3 MCD-R B cOOTBETCTBHM C MHCTPYKLHEH,
MPUBEACHHON B MyHKTE 2.

PUCYHOK 1

CpenHerooBoii noxasareJib NpeJoMJIeHUs HA/l YyPOBHeM Mopsi /N
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PUCVYHOK 2

CpeaHeroaoBoii BepTHKAJILHbII IPaJUEHT HHAEKcAa pedpakuui paIuoBOIH
B Npejesiax HUKHEro cj10s1 aTMocdepsl ToamuHoi 1 kM dV

upora

-150 -100 =50 0 50 100 150

Jomnrora

P.0617-02

[llaz 2. Beraucnuts yroi paccesaust O (yriaoBoe paccTosiHue) 1o GpopmMyie:

0=0.+0+06, Mpa, (1)
rac Gt nu Gr — er'[I:I I‘OpI/ISOHTa (610] CTOpOHLI HCpeZ[aT‘II/IKa Hu HpI/ICMHI/IKa COOTBETCTBCHHO, a

0. =d - 10%ka Mpaj, )
rue:
JUTMHA TPacchl (KM);
a: paguyc 3emin, paBHbIA 6370 KM;

k: koadduimeHT SKBUBAJCHTHOTO pajuyca 3eMIH Ul CPEIHHX YCIOBUH pedpakiuu
(cnenyer ucnosp3oBath 3HaueHue K = 4/3, ecitu HeT GoJice TOUHBIX JTaHHBIX).

Ilae 3. Onpenenuth MOTEPH CBA3U MEXKIY PACKPHIBOM aHTEHHBI U Cpeioit pacnpocTpanenus L
L. = 0,07 exp [0,055(G; + G,)] 1B, ?3)
rie Giu Gy — k03hHUIMEeHTH! YCHIIEHHUS aHTSHHBI.

Hlae 4. Onpenenuts CpeAHETOJOBBIE TMOTEPU IMEpeAaddl B pe3ysbTare TPONochepHOTo paccesHUs, He
MIPEBBIIIIAeMEBIE JUTSI IIPOLIEHTA BPEMEHH P 110 opMmyJie

Lys (p) = F + 22log f + 35log® + 17logd + L, — Y, ab, 4)
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rje:
F =0,18 - No - exp(-hs/hy) — 0,23- dN 1b; (5)
v = 0,035Nyexp(—hg/hy) - (—log(q/50))%¢7, p < 50; ©)
77 1 —0,035Npexp(—ho/hp) - (—log[(100 — q)/50)%¢7, p > 50;
hy =31070%a K, @)
rje:
hs:  BBICOTA OBEPXHOCTH 3EMJIH HaJl YPOBHEM MODs (KM);
ho: mpuBemeHHass BbicOTa (KM), 3HAYCHHE KOTOPOW JUIA PA3TUYHBIX KIMMATHYCCKUX
YCIIOBHII MOXXHO OIPENIENUTh CTaTUCTHYECKHUMH METoJaMu. B KadecTBe 3TaioHa
MOJKHO HWCIIONIb30BaTh YCPEOHEHHOE B TIIOOANbHBIX MacmiTabax 3HA4YeHHe
MPUBEACHHON BBICOTHI, OnpeaessieMoe kak hy = 7,35 kM.
4.2 Pacnpenesienune MeMaHHbBIX IOTEPb NlepeJayy 32 CPeJHUI HANXYAIUMIA MecsI

JUIst  COINIacCOBaHHOCTH C pAaclpefeleHHEeM CPEeJHErol0BbIX IOTEeph Mepelaud 3TO pacIpeiesieHue
nesniecooOpa3Hee ONpeAessTh MO CPEAHEroJ0BOMY, MCIONB3YS MPU 3TOM KOIPQHUIMEHT MpeoOpa3oBaHusl.
[Tpoueypa CBOAMUTCS K CIEAYIOIIEMY.

Llae 1. Ecny TOAOBOW CTaTUCTUYECKWH TIPOIEHT BPEMEHH yKa3aH, pacCUWTaTh MPeoOpa3oBaHKE MPOICHTA
BPEMEHHU TOJIOBOM CTATHCTHKH B CTATHCTHKY HAMXYAIIETO Mecsa il TPOroc(epHOro paccesHusl CoriaacHo
Pexomenmanmn MCO-R P.841. Ecnm ykazaH TpOIEHT BpeMEHH ISl HAWXYAIIEro Mecsla, HeoOXOauMo
MIPOU3BECTH 0OPATHOE BHIYHCIICHHE.

Illaz 2. PaccuurtaTh MEIAMAHHBIC TOTEPH INEpEAayd 3a HAUXYALIUN MeCsl] JJid YKa3aHHOTO IPOIICHTA
BPEMEHH, TIOJICTABUB YKa3aHHBIN MM PACCUNTAHHBIN MPOLIEHT BPEMEHU I'0JIOBOM CTATUCTUKHU B yHKTE 4.1.

5 PacnpenesieHue noTepsb U yCHJIeHHs Nepeiayd BeJeCTBHE pacpocTpaHeHusl B aTMocdepHOM
BOJIHOBO/1¢/0TPa:KeHHsI OT cJIoeB aTMOChepbl

PacripocTpanenre 1Mo aTMOC(hEpHOMY BOJHOBOLY W OTPaKEHHE OT CI0EB aTMoc(epbl MOTYT BBI3BIBATH
YCHJICHHUE CHTHAJIa, KOTOPOE MOXKET OKa3bIBaTh BO3JCHCTBHE HA CTPYKTYpy cucTeMbl. CIenyromuil pacuer
aQHAJIOTHYCH  TpejacTaBieHHOMYy B [lpmiaraemom — gokymenre D (Mogenp — aHOMaIbHOTO
pacnpocTpaHeHus/0TpakeHus OT cinoeB) K Pexomenmarmu MCH-R P.2001-2.

5.1 Onucanue paaMoOKJINMATHYECKUX 30H, MPeod/I1ajaloluxX Ha Tpacce

Brraucnuth 1Ba pacCTOSIHUS, ONPEACIISIONINE CaMbIe JITHHHBIE HEPEPBIBHBIE YUACTKH TPACCHI, TPOXOSIINE
4yepe3 CICAYIONINe paaTuoKINMAaTUIECKUE 30HbI:

O :  caMmplii [JUIMHHBIA HEMIPEPBIBHBIN y4aCTOK CYyIIH (CyIlIa BIATU OT MOpPS + MOOEpexbe),
HaJ KOTOPBIM MTPOXOAUT Tpacca (KM);

dm: camplif JJIMHHBIA HEMPEPHIBHBIA yYaCTOK CYIIM BJAJIA OT MOpPS, HAJ KOTOPHIM
MPOXOINT Tpacca (Km).

B Tabnume 2 oONMCHIBAIOTCS PagUOKIMMATHYECKHUE 30HBI, HEOOXOIWMBbIC IS  BBHIIICyKa3aHHOU
KJIACCU(UKAIUH.
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TABJIMLIA 2

PagnoxkaumaTHueckue 30HbI

Twun 30HbI Kon Omnpenenenue

Cyma o Geperam BoJI0eMOB Al Cyma mo OeperaM BOJOEMOB M MOpPCKHE MNOOEpEXbs, TO €CTh CyIla,
MpUMBIKAIOIAs K MOPIO BIUIOTh 10 BbICOTHI 100 M OTHOCUTENIBHO
CPEIHEro YpOBHSI MOPS MJIM BOJIOEMA, HO OTpaHMYEHHas MaKCHUMaJbHbIM
paccrostareM 50 KM 0T OnrkaiIero Mops

Cyma Braiu ot MOpst A2 Bes cymia, kpoMe cymu mo 6eperaM BOJOEMOB W MOPCKOTO HOOEpEXbs,
oTIpenieIeHHOH BBIMIE Kak "cyIa o 6eperamM BogoeMoB"

Mope B Mops, oKeaHbl W JApYyrue KpYIHbIE BOJOEMBI (TO €CTh OXBaThIBAIOLIHE
OKpY>KHOCTB 110 KkpaitHeil mepe 100 kM B nuamerpe)

Kpynuwie 600oemur na cyue

"Kpymubie" Bojoembl Ha cylie, KOTOpble cJeQyeT OTHOCHUTh K 30He B, ompenensiorcs kak BOJOESMBI
IIonapo Mo KpaitHeil mepe 7800 KB. KM, 3a MCKIIIOYeHHEM Iiomanu pek. [Ipu pacdere miomanu 3Toit
TEPPUTOPHH OCTPOBA, PACIIOJIOXKEHHBIE B 3TUX BOJOEMAax, CJIEAYET CUUTATh BOIOM, €CIIM MX BO3BBIIICHHUE
HaJ CpeJHUM ypoBHeM BogoeMa He npesbimaeT 100 m mist 6onee yem 90% ux mnomaau. OcTpoBa, KOTOPbIE
HE yJOBJIETBOPSAIOT 3TOMY KPHTEPUIO, IIPU pacyeTe IIIOMAaN BOAOEMaA CIIeAYET OTHECTH K CyIIIE.

Kpynnuie ozepa u 600H0-0010mHbIE Y200bs

Bonpmme miomnagu cymu (6onee 7800 KB. KM), Ha KOTOPBIX PACIOJIOKEHO MHOXECTBO MEJKUX 03€p WIIH
CeTb PEK, JOJDKHBI PACCMAaTPUBATHCS aIMUHUCTPALMAMH KaK NPUOPEKHBIE PalOHBI U OTHOCUTHCA K 30He Al
MIPU YCJIOBHH, YTO 3TH y4acTKu cymu Oonee yeM Ha 50% 3aHsTHI Bojol u 6osee 90% cymu pacmoaokeHo
Hmxe 100 M Hag cpelHUM YPOBHEM MOBEPXHOCTH BOJIBI.

Knnmarnueckue paiioHsl, oTHOCsmuUeCS K 30He Al, KpynHble BOIOEMBI Ha CyllIe, KPyIHBIE 03e€pa U BOAHO-
OOJIOTHBIE YTro/bs TPYAHO ONpPENEINTh a0COMIOTHO OJHO3HA4HO. [lo3TOMy aaMUHHCTpaLUsIM Ipeaiaraercs,
3apeructpupoBath B bropo pannocssazu MCD (BP) Te paiioHbl, HaxosIIKecss Ha UX TEPPUTOPUSIX, KOTOPHIE
OHHU XOTEJNH OBl ONpPENENUTh KaK NMpUHAJIeXAallie K OJHOW M3 Ha3BaHHBIX KaTteropuil. Ilpm oTcyrcTBumM
TaKOW 3aperucTpUpoBaHHON MH(oOpManuu Bce 00NacTH Ha cymie OyIyT CUMTAThCs MPHUHAAJICKAIUMH K
KITIUMaTU4ecKoi 30He A2.

B mensx MakcMManbHOM COTJIIACOBAHHOCTH PE3yJIbTaTOB aJIMHUHHUCTPALUSAM HACTOSTEIHHO PEKOMEHIYETCS
MIPOM3BOJUTH COOTBETCTBYIOLINE BEIYHMCICHUS HAa ocHOBE LlndpoBoii kapTel Mupa MCD (IDWM), kotopyto
MOXHO IIOJIy4UTh B BP.

5.2 Touka nageHust BOJHBI IPH PACIPOCTPAHEHUH B aTMOC(epPHOM BOJIHOBO/E

PaccunraTh napamerp, 3aBPICHH.IPII>i OT CaMOro JJIMHHOI'O y4aCTKa CyllIM Ha Tpacce:

1074241
T:L_ef(mz 10 xdiy®) | ®)

PaccuntaTh napamMeTp L, xapaKTepmy}oLuI/Iﬁ CTCIICHb MPOXOXJCHUSA TpPAaCChl HaAJ cymeﬁ, HCIOJIB3Ys
BBIPAXKCHUC!

d 0,2
—Ytm
1 = 1016—6,61 +10—(2,48+1,77r) , (9)
rac 3HaUYCHUC |11 JOJIKHO 6BITB OrpaHUYCHO HCPABCHCTBOM [l1 <1
PaccunraTte napameTp |4, UCIIOJIb3YsI BBIPAXKEHUE!
-0,935+ 0,017 | .
10( + Qcpmn ‘) 0g 1y HpI/I‘ (pmn < 700,
Wy = (10)

1003109t npu | @y, | > 70°,
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raAc Qmn — MHUPOTA cpe;[Heﬁ TOYKHU TPACCHI.

Touka mangeHWs BOJHBI P aHOMAJBHBIX YCIOBHAX pacmpocTtpaHeHus o (%) mis mMecta, HaX KOTOPBIM
pacIoNIOKeHa CPETHSS TOUKA TPACCHI, OTPENENIAETCS CIEAYIOINM 00pa3oM:

—0,015 @, | + 1,67 o.
B, - 1070028 @mn | + W I, % mput | @, | < 70% (11)
°a17u, p, % p | @y | > 70°.
5.3 Ilotepun 3a cyeT 3JKpPAHUPOBAHHUS MECTHOCTHIO, HMMeEIOI[ME OTHOILIEHHE K YCJIOBUAM

AHOMAJIBHOT0 PACIIPOCTPAHEHUS
HOHpaBKI/I K yrjiiaM ME€CTa OTHOCUTCIIbHO 'OPHU30HTA JId IICPEAaTIUKA U HpI/IeMHI/IKa:
g, =01 dlt; (12)
9, =01-d, (13)

rae di, dir (kM) — paccTosHUSL OT TepMHHANa 10 ropu3oHTa. [ns Tpace jauHHs npsiMoi Buaumoct (LOS)
YCTaHaBJINBACTCA paBHOﬁ pacCTodHUI0 10 TOYKHU C HaI/I6OH]3HH/IMI/I MOTepsAMU  HaJl KIMHOBHUIHBIM
MMPEIIATCTBUEM.

Ilorepn Mexamy aHTEHHaAMH M MOTEPU ISl YCJIOBUI aHOMAJBHOIO PACIpPOCTPAHEHHMS, CBS3aHHBIX C
9KPaHUPOBAHNEM MECTHOCTBIO, PACCUMTHIBAIOTCS CIECIYIOLIUM 00pa3oM.

MoauduuupoBaHHbIC YIIIbl MECTa MEpeIaTuNKa U MPUSMHUKA OTHOCHTEIILHO TOPU30HTA:
Ost =6y — g Mpa; (14)
05 =0, -0, Mpa. (15)

[Totepu 3a cyeT SKpaHUPOBAHHS MECTHOCTBIO Ul TEpeJaTynka M NPHEMHHKAa IO OTHOLICHHIO K
pacnpocTpaHEeHHIO B aTMOC(EepHOM BOIHOBOIE:

A, =20-1og[L+0,361-0,, - (f -d, }'?]+0,264-6, - f° 1B, 04>0; (16)
A;=0 b B MHOM CIIy4ae; a7
A, =20- |og[1+ 0,361-0,, -(f -d,, )1’2]+ 0,264-0, - fY* 1B, 04 >0; (18)
A, =0 nb B MHOM ClTy4ae. (19)
54 HOHpaBKI/I, OTHOCAIIUECHA K BOJTHOBOAHOMY PAaCIPOCTPAHCHUIO HAA MOBEPXHOCTHIO MOPS

OrnpeieNTuTh PacCTOSHNUE OT KaXKI0T0 TEPMHHAJIA IO MOPSI B HATIPABJICHHUH JPYTOro TePMUHAIA!
dct = paccTostHEE OT TOOEPEXKBS 10 TIepeIaTIrKa, KM; (20)
der = paccrosiHue OT TOOEPEKBS 10 PUEMHHUKA, KM. (21)

O6e mompaBKkH, OTHOCAIIMECS K BOJHOBOJHOMY pPAaclpOCTPAHEHWIO Hal TIOBEPXHOCTBIO MOpS s
mepenaTanka W TMpueMHHUKa At U Agr COOTBETCTBEHHO, PaBHBI HYJIO, 32 HCKIIOYEHHEM CIIEAYIOIINX
KOMOWHAIWK YCIIOBHH:

A, =-3-expl-0,25-d2 )-[L+ tanh{0,07-(50-h, )] B,
ecmut (o > 0,75) 1 (dot < die) 1 (det < 5 ¥M); (22)
A4 =0 1b BwuHOM ciyuae; (23)

A, =-3-exp(-0,25-d2 )-[L+ tanh{0,07-(50—h,)}] B,

eciu (@ > 0,75) u (der < dir) 1 (der < 5 KkM); (24)
A\:r =0 nb B MHOM cClIy4ae, (25)
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TIe (® — YJaCTOK TPACCHI, MPOXOISIUHA Hax MopeM, N, Nrs — BEICOTHI epenatomeil, IprueMHOM aHTEHHBI HaJl
CpPEIHUM YPOBHEM MODSI.

55 OO0mme NoTepu U3-3a NEPEXOAHOTO 3aTyXaHUS PH AHOMAJIbHOM PacHpoCTPAHEHUH

O6HII/IC IMOTepHU HM3-3a MCPEXOAHOI0 3aTyXaHud MCXKAY aHTCHHAMU, O6yCJ’IOBJ’I€HHI)IC aHOMAaJIbHBIM
pacrnpoCcTpaHCHUuCM, TCIICPb MOT'YT OBITh paCcCUHUTaHbI KaK:

A, =10245+20-log[f (d\ +d, )]+ A + A, + A, + A +A, 1B, (26)

rae A — SMIUpUYecKas MMomnpaBKa i y4eTa BO3PACTAIONIero OCIa0IeHYs P YBEIUYCHUN JTMHBI BOJTHBI
JUTSL BOJTHOBOJTHOTO PacTpOCTPaHEHUS:

A =(45375-137,0f +925?)w 1B, ecnn < 0,5G I'y; 27)
Af =0 b B uHOM ciyuae. (28)
5.6 IoTepu, 3aBucsIME OT YIJIOBOTO PACCTOSTHUS

Iloronnoe YIJI0OBO€ ociabJieHue B YCIOBHIX AaHOMAJIBHOTO paCIIpOCTPAHCHUA .

y¢=5-10°-k-a-f¥® ab/mpan. (29)
CKOppEeKTHPOBAaHHBIE YTIIBI MECTA TIEpeIaTunKa U MPHEMHUKA OTHOCUTEIBHO TOPH30HTA!
0, =min(6,,9,)  mpam; (30)
0, =min(6,,9,) wmpan (31)
CKOppeKTHPOBaHHOE 00IIIEe YIII0BOE PACCTOSIHUE JUISl TPACCHI:
0q = 2% + Ogp + Ogy Mpaz. (32)
[ToTepwu, 3aBHCSIIUE OT YIIIOBOTO PACCTOSIHUS:
Aad =Vd 02 1b. (33)
5.7 IoTepu, 3aBucsIye OT PACCTOTHUS U BpeMEHH

[Totepu anst ycnoBuii aHOMAJIBHOTO PAaCIPOCTPAHEHHS, 3aBHUCSIINE KaK OT PACCTOSHUS IO Ayre OOJBIIOro
Kpyra, TaKk U OT MPOIEHTAa BPEMEHHU, PACCUUTHIBAIOTCS ITyTEM OLIEHKH CJEeIYIOIINX BETUYHH.

Paccrosinne, CKOppeKTHPOBaHHOE ¢ Y4eTOM K03 (UIEeHTa HEPOBHOCTH pelibeha MECTHOCTH:

d,, =min(d -d, —d, ,40)  &wm. (34)

Koaddumuent HepoBHOCTH penbeda MECTHOCTH:
1y =expl-4,6x1075(h, —10)(43+6-d,, )] hn > 10 (35)
s =1 B unOM Cr1yuae, (36)

rie hm — mapameTp HEpOBHOCTH TPAcCh, MPUBEICHHBIN B IIpriaraeMoM T0KyMeHTeE 2.

Unen, HeOOXOAMMBIN AJIs1 KOPPEKLMH T€OMETPUH TPACCHI:

o=-0,6-35-10°.d%* .1, (37)
Ecmu o < —3,4, ycranoButs o = —3,4.
Koad¢uruent reomerpun Tpaccs:
_ 500d2 @
Hz = ka'(\/h_te +\/h_re)2] (38)
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Ecmu p2 > 1, ycraHoButh po = 1. he, hre — 3ddbexTnuBHas BhICOTA Nepenaromieil, MPUEMHOW AHTCHHBI HaJI
TJIaJIKOY MMOBEPXHOCTHIO, MPUBEICHHAs B [IpuinaracMoM goKyMeHTe 2.

[IporeHT BpeMeHH, CBSI3aHHBIA C aHOMAJBHBIM PACIPOCTPAHCHUEM M CKOPPEKTHPOBAHHBIN Ui OOIIEro
PacToNIOXKeH s 1 KOHKPETHBIX CBOWCTB TPACCHI:

B=Bo -1y 1z %. (39)

[TokazaTenb crereHn, He0OXOMUMBIH IS pacdeTa IMOTePh, 3aBUCAIINAX OT BPEMEHH:

_ 1,076exp{ -10° d1’13[9,51— 4,8logp +0,198(logB )\’ ]}

r (2,0058— logp )-°*2 . (40)
[Totepu, 3aBUCSIUE OT BPEMEHH:
Ay =-12+(12+ 0,0037o|)|og(§)+12(§)r +30 b, (41)
rae q =100 —p.
5.8 OcHOBHBbIE I0TEPH Nepeayn, 00yCJI0BJIeHHbIEe ATMOC(EPHbIM BOJIHOBOIOM

OcHOBHEBIE IOTCPpHU Mepeaadu, CBI3aHHBIC C AaHOMAJIbHBIM PACIIPOCTPAHCHUEM, OIIPCACIISIFOTCS KaK:

Loa = Asc + Aua + Ayt ab. (42)

6 Ouenka pacnpenejieHus 00IIUX MOTePh Nepegadyu

Jlns pacdyera JMHAMHUYECKOTO [HAIa3oHa, TPEOYIOIIero 3HAHWS paclpeleieHus Ui Ooliee HU3KUX
HPOIICHTOB BPEMEHH, HENb3sl OrPaHHYMBATHCS TOJBKO TPOMOCHEPHBIM pacCestHHEM. 3Ha4YeHHs MOTepb
nepeayd, He MPEBBIMIACMBIX Ul OYCHb MAJIbIX MPOIICHTOB BPEMEHH, OYAyT ONPENeNAThCS YCIOBHAMU
aHOMaJILHOTO pacnpocTpaneHus. TponocdepHoe paccessHue U paclpocTpaHEHHE B aTMOC(HEPHOM BOJTHOBOJIE
U 32 CUET OTPAKEHHUS OT CIIOEB aTMOC(epsl B 3HAYUTEIILHOW CTEHIEHH KOPPEIUPYIOTCSI U OOBETHHSIIOTCS Ha
OCHOBE MOIIHOCTH JIJIsl 3TOTO TPOIeHTa BpeMeHH. OCHOBHBIE MOTEpH Nepenayd I 000MX MeXaHH3MOB
MOXHO OOBEANHHUTH VIS TIOMYYEHHS OOIIMX MOTePh MPU MOMOIIH ypaBHeHuit (4) u (42):

L(p) = —5log(10~02Lbs 4 10=02Lba) 1b. (43)

7 Pa3HeceHHBIIi pHemM

I'myGokue 3aMupaHusi, BOSHUKAIOIINE IIPU PACHPOCTPAHEHUH 33 CUET TPOIOCHEPHOro paccesHusi, CHIbHO
YXYIIIAIT pabOTOCIIOCOOHOCTh CHCTEM, HCIOJIB3YIONIMX 3TOT MEXaHW3M paclpocTpaHeHus. Bnusaue
3aMUPAaHUH MOXKHO YMEHBIINTH C TIOMOLIbIO PAa3HECEHHOT'0 NpUEeMa, UCIOJIb3Ys /1Ba WM 0O0Jee CUTHANOB,
3aMUpaHUsl KOTOPbIX Oojiee MJIM MEHee He3aBHCHUMBbI Onarofapsi pasHECEHHIO Tpacc WM 4acToT. Mrak,
W3BECTHO, YTO MPOCTPAHCTBEHHOE, YTIIOBOE MM YaCTOTHOE Pa3HECEHHE YMEHBIIAaeT MPOLIEHT BPEMEHH, B
TE€YeHHE KOTOPOTO IPEBBIIIAIOTCS OOJBIIHE 3HAYSHHs MOTeph nepemaun. [Ipu 3ToM yrioBoe pazHeceHHe
MOJKET OKa3bIBaTh TaKOH ke 3(PQEKT, 4TO M BEPTHUKAIBLHOE MPOCTPAHCTBEHHOE, SIBISSICH MPU 3TOM Ooliee
9KOHOMHUYHBIM.

7.1 IIpocTpancTBeHHOe pa3HeceHne

B 3aBucuMmocTH OT 0COOGHHOCTEH paccMaTpHUBAEMOro MeCTa MOXKHO HCIIOJIB30BaTh IMPOCTPAHCTBEHHOE
pasHeceHHe MO TOpPH30HTAIM WK BepTukain. COOTBETCTBYIOIIWE BENIMYMHBI pasHoca Ah u Av mo
TOPU30HTAIM W BEPTUKAIM COOTBETCTBEHHO Ha dactoTax Bbime 1000 MI'Ti ompenmenstoTcs ¢ MOMOIIBIO
AMITUPUIECKUX COOTHOIICHII:

Ah=036(D2+a12)"* (44)

Av=036(D2+412)"* (45)

\Y
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rae D — nmamerp aHTeHHBI B MeTpax, a I = 20 m u |y = 15 M — sMmupudeckue MacmTaOHBIC IIMHBI 110
TOPH30HTAJIH U BEPTHKAJIN COOTBETCTBEHHO.

7.2 Pa3HeceHnue 1mo yacrore

B cucremax, B KOTOPBIX JK€IaTeIHHO MCIOIB30BaTh pa3HECEHHE 10 YacTOTe, COOTBETCTBYIOIIAs BEITMYMHA
gactotHoro pasnoca Af (MI'n) Ha wactoTax BbIme npubmu3uTensHo 1000 MI'I onpeaessieTcsi ¢ TOMOIIBIO
COOTHOIICHHUS:

A f=(144f 76d) (D> +12)" M, (46)
rue:
f: ugacrora MI'm);
D: nwmameTp aHTEHHBHI (M);
0: yrox paccesHus (Mpaf), IOITy4aeMbli u3 ypaBHeHus (1);
lv: wmacmrabHas mmHA 15 M, 0 KOTOPOI TOBOPHIIOCH BHIIIIE.
7.3 YriioBoe pa3HeceHHne

MOXHO TakXe HCIOJIb30BaTh BEPTHKAJIBHOE YIJIOBOE pa3HECEHHE C IBYMS WM Oojiee aHTCHHBIMHU
o0JIyuaTeNsIMH, Pa3HECCHHBIMH B BEPTHKAJIHLHOM HAIPaBICHWW, W OOIIMM OTpaxkaresieM. Takod mpuem
CO3JIaeT pa3lIM4Hble pa3HEeCEHHbIC 10 BEPTHKAIM o0O0me oOBEeMBl 10 aHAJOTHH C BEPTHKAIBHBIM
MPOCTPAHCTBEHHBIM Pa3HECEHHEM. YTIIOBOH pasHoc AO,, HEOOXOAMMBIN ISl MOMYYECHUS! MPHOINZUTEIHLHO

Takoro e 3¢ddexra, Kak 3a CYeT BEPTUKATLHOTO MPOCTPAHCTBEHHOTO pa3Hoca AV (M), ONpenessieMoro u3
ypaBHeHus (45), Ha TPHOIU3UTEIILHO CHMMETPHUYHBIX TPACCAX PACCUMTHIBACTCS KAK:

AB; = arc tan(Av/500d), 47

rae d — mHa Tpacces (KM).

8 BiausiHue pacnoJioskeHus CTAHIUI

K pacnonoxenuro TuHUI nepenadu cienyeT OTHOCUTHCS OYeHb BHUMATeNbHO. Jlydn aHTEHHBI HE JOJKHBI
Mperpaxaarbesi ONHM3NEeKAIMUME TPEMSTCTBUSIMHA, a aHTEHHBI JIOJDKHBI OBITH HampaBiieHbl HEMHOTO BBIIIIE
ropu3oHTra. TOYHOE ONTHMAIbHOE 3HAUYEHHE BO3BBIIICHUS 3aBHCUT OT THIA TPacchl U aTMoc(epHBIX
YCIIOBUH, HO OHO JJOJKHO OBITH B ipesenax ot 0,2 1o 0,6 MHpHHBI JIyda Hajl TOPH30HTOM.

M3mepennsi, mMpoBeAeHHBIE C TOMOIIBI0 IMOBOPOTA JIyda aHTEHHBI C ycuieHHeM 53 g1b OTHOCHUTEIHHO
HaIpaBlieHUs Ha TOPH30HT MO Iyre OOJBIIOTO KPyra OT JIBYX IMEPENaTYNKOB, PabOTAOIUX HA YaCTOTE
2T, xaxnplii U3 KOTOPBIX HaxoauTcs Ha pacctosHuE 300 KM, ¢ OYEBHIHOCTHIO MPOJAEMOHCTPHUPOBAIIN
CKOPOCTh CHIIKEHMSI MOIIHOCTH IpUHUMaeMoro curHaiga 9 a1b Ha rtpamyc. DTo HaOMOIAIOCH IIpU
YBEJIMUEHUH YTIIa PACCESTHHS BBIIIE MEPBBIX TPEX IpayCcoB Kak IO a3UMYTy, TaK W IO BO3BBIIICHUIO IS
KaKIOW TPacChl U JIJIS IIMPOKOTO TMana30Ha MPOIEHTOB BPEMEHH.
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IIpuiaraemslii fokymMeHT 1
k [Ipunoxkenuro 1

I[OHOJIHI/ITGJILHLIQ BCIIOMOTraTeJIbHbIC MaTCPHUAJIbI

1 Ce30HHBIE U CYyTOYHBIE H3MEHEHNS MOTepPh Nepeladyn

B yMmepeHHBIX KIMMAaTHUECKHX 30HaX MPOUCXOIAT TOAOBBIE M CYTOYHBIE M3MEHEHHS IOTEPh IMEpeaayu.
CpennemMecsgHbIe METUAHHBIC ITOTEPH, KaK TPABHWIIO, BBINIE 3MMOH, YeM JeToM. Jluama3oH ToTeph
cocraBiser oT 10 mo 15 nb Ha cyxomyTHbIX Tpaccax muuHOW 150-250 kM, HO CHIDKAIOTCS C POCTOM
paccrosiHus. Kak mokaszanu u3MepeHusi, BLIOJHEHHbBIE B eBporeiickor yactu Poccuiickoit denepanuun Ha
Tpacce muHON 920 kM Ha gactote 800 MI 11, pa3sHuIIa MeXIy JIETHUM U 3UMHUM MeJIHaHHBIMU 3HAYCHISIMH
cocraBwia Jumib 2 1b. CyrouHbsie H3MEHEHHs OOJbIe BCErO 3aMETHBI JIETOM U JIeKaT B AWANa3oHe OT 5 10
10 nb Ha cyxomyTHBIX Tpaccax mmHOH oT 100 1o 200 kM. HanGonpmme notepu nepenadn HaOIIOMar0TCA
MocIie TIONMy/THS, a HAMMEHbIINE — paHHUM yTpoM. Ha Mopckux Tpaccax mosBIeHHE cyrneppedpakiid u
MIOHATHIX YPOBHEW OoJiee BEPOSTHO, YEM Ha CYXOMYTHBIX Tpaccax, MOITOMY Ha HUX OOJbIIE W JUAIa30H
M3MEHEHUH. DTO COOOpaKECHHE MOXKET OTHOCHUTHCS TAaKKE K HU3KUM, POBHBIM NMPHUOPESIKHBIM PETMOHAM B
MOPCKHX 30HAX.

B cyxux, ®apKuxX IMyCTBIHHBIX KJIMMATHYECKHUX 30HaX OoclabJeHue NOCTUraeT MakcuMyma JieToM. ['onoBbie
M3MEHEHUS MECSIYHBIX MEIUaHHBIX 3HaYeHMs Ui Tpacc cpeqHei nanpHocTd mpesbimarot 20 ab, mpu sTom
CYTOYHBIE U3MEHEHUS Ype3BbIYaiHO OOIBIINE.

B 9KBAaTOPHAJIbHBIX KIMMAaTHYCCKHUX 30HAX I'OJOBBIC U CYTOUYHBIE U3SMCHECHM, KaK IIpaBUJIo, HeOOoIbIINE.

B MyCCOHHBIX KIMMaTHYECKHX 30HaX, rAe npoBoaunuch usmepenus (Ceneran u bapbanoc), MakcumanbHble
3HaueHusi Ng HaOmomaloTCsl BO BpeMsl CE30HA NOKACH, HO MHHMMAIBHOE OCIableHHEe — MEKAY CE30HOM

JOXKJEH U CYyXUM CE30HOM.

2 YacToTa OBICTPHIX 3aMHPAHMIL VI TPacc TPONMOCEpPHOro paccesiHUsA

BricTpoe 3amMupaHre MPOUCXOTUT € YaCTOTON HECKOJILKO 3aMUPaHUil B MUHYTY Ha 0oJiee HU3KHUX 4acToTax U
HECKOJIbKO Tepll B auanazoHe YBY. B pesynbrare HanokeHHs MHOKECTBAa NMEPEMEHHBIX HEOTHOPOIHBIX
KOMIIOHEHTOB 00pa3yeTcsi CUTHAJ, aMIUIUTY/la KOTOPOrO MMEET PIJIeeBCKOE paclpeesieHue. Y CTaHOBJIEHO,
YTO 3TO TMOYTH CIPABEAJIMBO, KOTJAa AaHAIM3UPYETCS paclpeesieHue 3a MepHoAbl IPHUMEPHO 10 5 MHUHYT.
Ecnm cymiecTBeHHYI0 4YacThb NPUHMMAEMOrO CHTHAJAa COCTABISIOT CHTHAIBI JPYroro THIA, TO 3TO
pacnpenenenne Mensercs. OTMedanuch BHe3amHble ObICTpble M IIyOOKHE 3aMHUpaHMs HPU NPOXOXKICHUU
JUHHAW CBSI3M 4Yepe3 00acTh (PPOHTANLHOTO BO3MYIIEHHS. SIPKO BBIpasK€HHBIE OBICTpPBIE 3aMHPAHHS MOTYT
BBI3BIBATH OTPAXKEHUS OT BO3AYIIHOTO CY/IHA.

HpOBO,I[I/IJ'IOCB HUCCICAOBAHUEC YaCTOTHI 6LICTpI>IX 3aMHpaHHﬁ KakK (bYHKI_II/II/I aBTOKOppECIsALUU 10 BPpEMCHU,
KOTOpasd 1ac€T CpECAHIOI0 4acCTOTy SaMI/IpaHI/Iﬁ AJI1 KOPOTKUX IMEPUOJ0B BPEMCHH, B TCUHCHUC KOTOPBIX CUTHAII
ABJIACTCA CTAllUOHAPHBIM. YCTaHOBHeHO, YTO MECIAHMAHHOC 3HAUYCHUC cpez[Hef/'I YacCTOThI 33MI/IP3HHI7[ pacTeT
MOo4YTH MNPOIIOPHHUOHAJIBHO IOJIHUHE TPACChl U Hecyu_[ef/i YaCTOTC U HEMHOI'0 YMCHBLIIACTCA C YBCIMYCHUCM
ArnaMeTpa aHTCHHBI.

M3mepennsi Takke IMOKa3ad, YTO HAMOOJbINass OBICTPOTA 3aMHUpPAaHW HAONMIOMAeTCs B CiIydasx, Korja
4acoBbIE MEAMAaHHbIC TIOTEPH MEepeaaun MPEBBILIAIOT MEAUAHHBIE TOTEPH 3a JUIUTENbHBIN nepuoa. B nenom
OBUIO YCTAaHOBJIEHO, YTO CKOPOCTh 3aMHPaHHMN yYMEHBINAETCS C yYMEHBIICHHEM MOTEpPh Mepeaadd HIDKE
YPOBHSI MEIUaHHBIX IOTEPh 3a [UIMTENIbHbIA nepuod. Ilpu 3TOM HaMMeEHbIIHE CKOPOCTH 3aMHUpaHUMN
HaOJII0JAIOTCS B CIIy4asX, KOrjJa npeodiagaeT BOJIHOBOHOE PACIIPOCTPpaHEHHE.

Camoe OonplIoe 3HaU€HHE UMEIOT Hanboee ObICTphIE 3aMHUPAHUs B CIIy4ae 4aCOBBIX MEAMAHHBIX 3HAYECHUH
MOTeph Tepeaadr, MPEBHIIAONMX MEIUaHHBIE TOTEPH 3a JINTENbHBIN mepuoa. CorjacHo pesyibTaram
HECKOJIbKMX HM3BECTHBIX M3MepeHui (Ha vactore 2 I'TI) MeamaHHBIE CKOPOCTH 3aMUpPAHUN COCTABIIAIOT
npubnusutensHo ot 20 1o 30 3amMupaHuil B MEHYTY.
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3 IInpuHAa 1M0JIOCHI, JOCTYITHAA JJIsl lepeAayn

PaznuynbIle HEOTHOPOMHOCTH, OOYCIIOBIMBAIOIINE PACIIPOCTPAHEHHE 32 CUET PACCEesSHUS, CO3al0T TPACCHI
pacmpocTpaHeHHs, KOTOPBIE MOTYT pa3lN4aThCs MO KOJIWYECTBY M BpeMeHH mepenadn. COOTBETCTBEHHO
KO3 (UITUCHTHI TIepelaud Ha JABYX COCEIHUX YacTOTaX HE IMOJHOCTHIO KOPPEIMPOBAHBI, YTO MPUBOJHUT K
HCKXEHISIM TIepeiaBaeMoro curaaia. JlocTymHas ais mepefayl MIMPHHA TOJIOCH — 3TO IIMPHHA MOJIOCHI,
B IIpellelax KOTOPOM WCKa)KeHHWE TIepeaBaeMOro CHTHalla, BBI3BAHHOE OJTHM SIBICHHWEM, HaXOIHUTCA
B JIONTyCTUMBIX TMpenenax. TakuMm o0pa3oM JaHHas [IUPUHA TOJIOCHI 3aBUCHUT Kak OT Xapakrepa
MepelaBacMoro CUrHaia (MyJbTUIUICKCHPOBAHHBIN Tele()OHHBIH CUTHAJ, TCJICBU3MOHHOE H300paKCHHC
WT.1.), TaK U OT HCKWKEHUS, OOIMyCTHMOTO Ui JAHHOTO CHTHaia. Kak mMokaszamm WCCleoBaHMs,
npoBeJieHHbie Bo @paHiuu:

— TIOBBINICHUE YCUJICHUSI aHTCHHBI PACIUPSCT JOCTYIHYIO ISl IEpead MIUPUHY TOJIOCHI IO TaKOH
CTCTICHH, YTO IMOTEPU YCHJICHHUS TAaKKe TMOBBIMAIOTCS (TO €CTh TPU YPOBHSIX YCHIICHUS,
npeBbIapmux npumepHo 30 ab);

— MIPU BCEX OCTAJBHBIX OJMHAKOBBIX MapaMeTpax MOCTYITHAS JUIsl Iepelady IMUPUHA MOJIOCH 3aBUCUT
OT CTPYKTYphI aTMOC(hEepHI U, CICI0BATEILHO, OT PACCMATPHUBAEMOM KITMMATHYECKOM 30HBI;

- AOCTYIIHasA I INEpe€aavyud IHUpPHUHA ITOJOCHI YMEHBIIACTCA C YBECIIMYCHUEM pPACCTOAHHA, HO 3aKOH
9TOI0 YMCHBIICHUA JJIA PA3HBIX KIIMMAaTHYCCKUX 30H paSHBIP'I;

- AOCTYIIHAasA IJ1d nNe€pe€aadn MMpruHa IMOJIOChl YMEHBIIACTCA IIPU IMTOJIOKUTEIBHBIX YTIJIaX BbIXOJa BOJIH
1 YBCJIMYMUBACTCS IPU OTPHULIATEIBHBIX yIJjlaX.

Ilpunaraemplii TOKyMeHT 2
K [Ipunoxenuro 1

¢ ¢eKTUBHBIC BHICOTHI H IapaMeTP HEPOBHOCTEH TPACChI

Hwxecneayromee MoJenMpoBaHUE aHAJIOTHYHO NPHUBEIECHHOMY B TyHKTe 3.8 "¢ (eKTHBHBIC BBHICOTHI U
napameTp HepoBHOCTeH Tpacchl'" Pexomennarmmu MCD-R P.2001-2.

D¢ dexTuBHBIE BBICOTHI NEepeJaTylKa U NPUEMHUKA HaJ YPOBHEM MECTHOCTH BBIYUCIISIOTCS OTHOCHTEIBHO
IJIaIKOM TIOBEPXHOCTH, COOTBETCTBYIOIIEH TaHHOMY MPO(UITIO, CIIEAYIOIINM 00pa3oM.

PaccunrteiBaroTcs HadalabHBIC MpeABApPUTCIIbHBIC 3HAYCHUSA BbICOTBI FHaI[KOfI MMOBCPXHOCTH Ha KOHIAX —
NnepeaaTuyrK U MpUEeMHUK — TPACChI CIICAYIOMIUM O6p8_30M:

n

Vi = Z;(di —di,)(h+h,) : (2.1)
v, = Z:(di —dH)[hi (2d, +d._;)+h_ (d, + ZdH)] ; 2.2)
i=2
hyip = % M HaJ[ CpeIHUM YPOBHEM MOPS; (2.3)
ho (Y —-v,d
srip = | gz M HaJl CpeTHUM YPOBHEM MOPH, (2.4)

rae di — paccTosiHMe OT mepeaaTyuka 1o I-i Touku npodwmis (km), hi — BbicOTa i-if TOUYKH TPOGHIS HaJ
ypoBHeM Mopst (M), i1 —1, 2, 3, ..., N — HOMep ToYKH npoduIIsi, N — KOIMYECTBO TOUCK MPOPHIIA.
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Ecmu h, —h,, <1, noBTOpHO paccyutaite Nstip, UCIIONB3Ys BRIpAKEHHE!

stip
hgtipy = hes —1 M Ham cpesHUM YPOBHEM MOPH,
rae hs = h1 + hy, hyg — BBICOTa 37I€KTPUYECKOr0 [IEHTpPA MEePeAaroIeii AaHTCHHBI.

Ecmu h,—h

.ip <1, TOBTOPHO paccuuTaiTe Nsr, HCTIONB3Ys BRIpAKEHHE:

hgip = hyg —1 M Ham cpenHUM ypOBHEM MODS,
rae s = hy + hyg, hrg — BBICOTa 1IEHTpa IPHEMHO# aHTEHHBI HAJl 3EMJICH.
Kpytu3Ha myTem moabopa perpecciy MeTo0M HaUMEHBIINX KBAJIPATOB OMPEIeSIeTCs KaK:

m= % M/KM.
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(2.5)

(2.6)

@.7)

a(p(i)eKTI/IBHBIe BBICOTBI AQHTCHH IMCpEAaTUrMKa W TIMPUCMHHKA HaAJ rna,uxoﬁ MOBCPXHOCTBIO TCIICPDH

OoNpeaACIAOTCA Kakx.
he = his — hstip M;
hre = hrs - hsrip M.
BorurcinTh mapaMeTp HEPOBHOCTH TPACCHI, HCTIOJB3Ys BRIPAKCHHUE!

hm = max [hi — (hstip + mdi)] M,

(2.8)
(2.9)

(2.10)

rae MHACKC mpoduiis | mpuHUMAeT BCe 3HAYCHHS OT i 10 iy BKIFOUUTEIBHO. It U Iir — WHACKCHI PO

pacCTodHuA nepeaarirnka u MpueMHHUKa 10 TOPpHU30HTA.
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