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Ipenncnosue

Ponb CeKTopa PaguoCBA3U  3aKIIIOYacTCd B obecneueHr palMOHAJILHOT'O, CHOPaBECIJIUBOTIO, S(b(beKTI/IBHOFO n
OKOHOMHYHOI'O HUCHOJIb30BAHUA PAANOYACTOTHOI'O CIEKTpa BCEMHU CJ'Iy)K6aMI/I pPaauocCBA3U, BKIOYAad CIYTHUKOBBIC
CJ'Iy)K6LI, U TMpOBCACHUM B HCOIPAaHMYCHHOM YaCTOTHOM JUAIlIa30HE HCCHCZ[OBaHPIﬁ, Ha OCHOBAaHUH KOTOPBIX
MPpUHUMAIOTCA Pexomenpamuu.

BcemupHBIe 1 peTHOHATBHBIE KOHPEPEHINH PaIHOCBSI3U U accaMOIIen paJfoCBsI3H IPH HOIJIEPIKKE HCCIIEN0BATENBCKIX
KOMMCCHIH BBIIOJIHSIOT PErIaMEHTapHYI0 U MOMHTHUYECKYI0 QyHKImN CeKkTopa paanocBs3u.

[osmTHKa B 00;1aCTH NPaB MHTEJLIEeKTYaabHOMH cobcTBeHHOCTH (ITNC)

ITonutuka MCD-R B o6mactu IIMC wu3maraercs B oOmieii matentHoii monutuke MCO-T/MCO-R/MCO/MDOK,
ynomuHaeMord B Pesomroruun MC3-R 1. ®Dopmbl, KOTOphIC BIajeibllaM MATEHTOB CICIyeT HCIONb30BaTh IS
MPEJCTABICHAS TMATCHTHBIX 3asBICHUA W JeKJIapalMid O JIMICH3UPOBAaHWHM, TIPEJACTABICHBI MO  aJpecy:
http://www.itu.int/ITU-R/go/patents/en, roe Takxe coaepxartcs PykoBomslMe MPUHIMIBI [0 BBITOJTHCHHIO 0OIICit
nateHtHOU momutuku MCO-T/MC3-R/MCO/MBK u 6a3a naHHbIX nateHTHOH nHbopMmarmu MCO-R.

Cepun Pexomenpanmii MCI-R

(TIpencrasneHsl Takxke B OHIaHHOBOH hopme 1o aapecy: http://www.itu.int/publ/R-REC/en.)

Cepus HasBanue

BO CnyTHHKOBOE paJMOBELIAHUC

BR 3anuch A7 NPOU3BOJACTBA, apXUBUPOBAHKS M BOCIIPOU3BEICHUS; TNICHKH 1JIsl TEICBUICHUS
BS PannoBemmarenbHas ciryx0a (3BykoBas)

BT PannoBemaTensHas ciyx0a (TelleBU3HOHHAS)

F dukcupoBaHHas ciyxoa

IoaBMKHBIE CIIY:KOBI, CITYK0a paHOONpeaeeHUs], TIO0UTEIbCKAsT CIyXK0a U
OTHOCSIIMECH K HUM CIIyTHUKOBBIE CIIYKOBI

P Pacnpocrpanenue paguoBoiH

RA Panuoactponomus

RS CucreMbl JUCTAaHIIMOHHOTO 30HUPOBAHUS

S @duxcupoBaHHAsI CIIyTHHKOBAs CITyK0a

SA Kocmuueckue npuMeHEHHs: U METEOPOJIOTHs

SF CoBMeCTHOE HCIIOJIb30BaHUE YACTOT U KOOPIUHALMS MEXKAY CUCTeMaMH (PUKCHPOBAHHOM
CIIyTHUKOBOI1 CIIy>KObI U (PUKCUPOBAHHOM CITyKOBI

SM VYnpaBneHue UCIOIb30BAHUEM CIIEKTPA

SNG CrnyTHUKOBBIH cOOp HOBOCTEH

TF Ilepenaua curHajnoB BpEMEHU U STAJIOHHBIX YaCTOT

V CnoBapb 1 cBS3aHHbBIE C HUM BOIIPOCHI

Ilpumeuanue. — Hacmosawas Pexomenoayus MCI-R ymeepoicoena Ha auenutickom si3bike
6 coomeemcmauu ¢ npoyedypou, usnodxcenron 6 Pesomoyuu MCI-R 1.
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PEKOMEHJIALIUSI MCD-R M.1849-2

TexHuuyeckue u IKCIUITYAaTAIIMOHHBIC ACIIEKThI
Ha3€MHBbIX METCOPOJOTHYECCKUX paapoB

(2009-2015-2019)

Cdepa npumeHenus

B Hacrosiuelt PekoMeHaanuu paccMaTpUBAIOTCS BaKHbIE€ TEXHMYECKHE U OKCIUTyaTallMOHHBIE XapaKTEePUCTUKH
METEOPOIOTHIECKUX PaZapoB, IPHBOAUTCS OMHCAHNE COOTBETCTBYIOMINX MPEIOCTABISEMBIX IIPOTYKTOB U UX TIABHBIX
XapaKTepUCTHK, pacCMaTPUBAETCS BIHSHUE MOMEX Ha METCOPOJIOTHIECKHE Pamapbl U BBEIBOIAHUTCS COOTBETCTBYIOIIUI
KPUTEPHIA 3aITUTHI OT ToMeX. HacTosmuii TeKCT orpaHrdeH Ha3eMHBIMU METEOPOJIOTHISCKUMHY PaiapaMHy U He BKITIOUACT
pamapsl U U3MEpeHus mpodmIs BeTpa, TakKe HCIOIb3yeMble B METEOPOJIOTHUECKUX LENSIX U paccMaTpHUBacMbIe B
npyrux Pekomermammsax MCD-R.

CootBercrByonue Pexomennamuu u Otuerst MCI-R

Pexomenmanmsa MCDO-R F.699 — DranoHHsie  amarpaMMbl  HampaBIIEHHOCTH aHTEHH (PHKCHPOBAHHBIX
OeCTPOBOJHBIX CHCTEM IS MCIOJIB30BaHHS INPU M3YYEHHH BONPOCOB KOOPAWHALMHM W OLCHKE IOMEX B
nuanaszone yactotT ot 100 MI'u no nmpumepno 70 I'T

Pexomenmanms MCO-R F.1245 — Marematudeckass MOJENbh YCPENHEHHBIX W POJICTBEHHBIX JAHATPaMM
HaNpaBJICHHOCTH U3IY4YEHHUS] aHTEHH CUCTEM (PUKCHPOBAHHON OECIPOBOAHOM CBS3M MPAMON BUAMMOCTH IS
CBSI3U ITyHKTa C MyHKTOM, IIpeIHa3HAuYeHHAas JJIS MCIOJIb30BaHMS MPH M3YyYEHHH OIpPEeIEHHBIX BOIPOCOB
KOOPAMHAIIMU U OIICHKE TIoMeX B Auana3zoHe yactoT oT 1 [T mpumepno mo 70 I'T1g

Pexomenmanus MCO-R M.1461 — Ilponenypsl  orpefesieHnsl MOTEHIMANBHBIX IOMEeX MEXAY paJapamu,
paboTarOIIMMU B CITYy)KO€ paJrooNpeieCHNs, U CUCTEMaMHK B IPYTUX CIIyKOax

Pexomenmanus MCO-R M.1652 — JIlunamudeckas 4acTOTHas CEJICKIUS B CUCTEMaX OECIIPOBOIHOIO JIOCTYIIA,
BKITFOUAs JIOKAIBHBIE PAJIMOCETH B IEIISAX 3aIIUTHI CITY KOl pairooripeienieHns B quanazone 5 [T

Pexomenmanms MCDO-R M.1638 — XapakTeprcTUKA W KPUTEPUH 3AIMUTHI TSI UCCIIEIOBAaHUH BO3ZMOXKHOCTH
COBMECTHOTO HCIIOJIb30BaHMsI 4YacTOT pajapaMHd PaJUOJIOKAIMOHHOW (32 MCKIIOYCHHEM Ha3EeMHBIX
METEOPOJIOTHIECKHX PaJIapoB) U BO3IYIITHOW paIiOHABUTAIIMOHHON CITy k0, pabOTarOIUMH B TIOJIOCAX YaCTOT
Mexay 5250 u 5850 MI'n

Pekomenpanus MCO-R M.1851 — MaremaTuueckue  MOJEIM  JWarpaMM  HAlpaBJICHHOCTH  aHTCHH
PaINOIOKAIIMOHHBIX CUCTEM PAIHOOIPEICICHUS IS UCIIOIB30BAHUS TIPH aHATN3E TTOMEX

Otuyer MC3-R M.2136 — TeopeTHuecKkmii aHanu3 M Pe3yJbTaThl UCTIBITAHUMA, OTHOCSIINECS K ONPEaeICHHIO
COOTBETCTBYIOIINX KPUTEPUEB 3AIIUTHI OT MOMEX JUIsSI HA36MHBIX METEOPOJIOTHUECKUX PaapoB

KuiroueBble ci10Ba

Panap, mereoponornueckui, 3amura

Coxpamenus/I'noccapuii

CASA: Centre for collaborative adaptive sensing of I{eHTp COBMECTHOTO aalITHBHOTO
the atmosphere 30HMPOBaHMUS aTMOChHEphI
GC: Ground clutter Memaromue oTpaXxeHus OT Ha3eMHBIX
MpeaIMETOB
I/N: Interference to noise ratio OTHoIIEHHE TIOMEXa/ITyM
PPS:  Pulses per second HMnynbcoB B CEKyHAY
PRF:  Pulse repetition frequency UIIN YacroTa HOBTOPEHHUS UMITYIHCOB

S/N:  Signal to noise ratio OTHOIIIEHWE CUTHAJ/IITyM
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SAR:  Synthetic aperture radar Pajiap ¢ CHHTE3MpPOBaHHOM anepTypo
WTC: Wind turbine clutter Memaromue oTpakeHHs OT BETPOBBIX TYpOHH

Accambnest paguocssizu MCD,

yuumbwleast,

a) YTO B HEKOTOPBIX IIOJI0OCAX YACTOT XapaKTePHCTHKH pajapoB, OTHOCSIIUECS K aHTCHHE,
pachpoCTpaHeHHIO CHUTHAJIA, OOHAPYXKEHHIO I W OONBIION TpeOyIoIecs MHUpPUHE TONOCH, SBISTFOTCS
ONTUMAIBHBIMHU TSI OCYIICCTBICHHS STUMH pPajiapaMy CBOMX ()yHKITHIA;

b) YTO JUIsl ONpeAeTIeHUs] BO3MOKHOCTH BHEIPEHHSI HOBBIX THIIOB CHCTEM B IT0JIOCAX YACTOT, B KOTOPBIX
paboTalOT METEOpOJIOTHYECKUE pajapbl HEOOXOIUMBI THIIOBbIE TEXHHYECKHE M IKCIUIyaTallMOHHBIC
XapaKTePUCTUKU METEOPOJIOTHUECKUX PaAapoB;

C) YTO Uil aHallM3a COBMECTUMOCTH METEOPOJIOTHUECKHX paJapoB M JPYTUX CIyKO, KOTOPBIM
pacrpeneneHa JaHHas 110J10ca 4acToT, HEOOXOAUMBI POLEAYPbl U METOIUKHY;

d) YTO TEXHUYECKHE W IKCILTyaTallMOHHBIC XapPaKTEPUCTHKH METCOPOJIOTHUECKIX PafapoB SBISIFOTCS
crenu(UUEeCKUMU TI0 CPAaBHEHHUIO C pajapaMyd JAPYTrUX THUIIOB M OOOCHOBBIBAIOT HAJIWYHME OTICIBHOMN
Pexomennanimun MCO-R;

e) YTO METEOPOJIOTHUECKHE paiapbl padoTaloT, IIIaBHBIM 00pa3oM, B monocax yactot 2700—-2900 MI1;
5250-5725 MI'1 m 9300-9500 MTI'w;

f) YTO METEOPOJIOTUYECKHE paJlaphl SBIAIOTCA KIOUEBBIMU CTAaHIIUSAMH HAOIIOICHHS, UCTIOIb3yEMbIMU
11l METEOPOJIOTUIECKUX HAOII0IEHIH U MOHUTOPHHIA OKPY KAIOILEH Cpembl;

Q) YTO METEOPOJIOTHUECKUE PAJaphl UTPAIOT BAKHEHIIIYIO POJIb B IPEIOCTABICHUN PEAYIIPEKICHUN O
HAJBUTAIOLIUXCS CIIOKHBIX TOTOJHBIX YCIOBHSX, TAKUX KaK HaBOJHEHMS, IIUKJIOHBI M yparaHbl, KOTOpBIE
MOTYT CO37aTh YIpo3y JUIsl HACEJICHHSI M HAHECTH yILEepO CTpaTernuecKoi SKOHOMUYECKOH HHPPaCTPYKType;

h) yTO TpeOyeTcs paccMOTpeTh NpPUMEHEHHWe KPUTEpUEB 3allUThl IS ydeTa CTaTHCTHYECKOTO
XapakTepa KpUTEPUEB U JPYTUX DJJIEMEHTOB METOJMKHA IPOBEJAEHUS HCCIEJOBAaHUM COBMECTUMOCTHU
(Hampumep, CKaHMPOBAHWE AaHTEHHOW W TOTEPU Ha Tpacce pacupoctpaHeHus). [lanbHeliee pa3BuTe 3TUX
COOOpaXeHUH B OTHOIICHWU CTATUCTHUYECKOTO XapaKTepa MOXKET OBITh OTPaXeHO B OyIyIIUX MepecMOoTpax
HacTosIe PekomeHaaluu, B COOTBETCTBYIOIINX CIIydasx,

npusrnaeast,

a) 4yTO B IyHKTe 5.423 Pernamenra paauocsszu (PP) ykazano, uto B momoce wacror 2700—2900 MI'ng
HA3eMHBIM pajiapaM, TpeJHA3HAYEHHBIM JIUIsI METEOPOJIOTUYECKUX IIeNIeH, pa3pelieHo paboTaTs Ha paBHON
OCHOBE CO CTaHIMSIMU BO3AYLIHOHN paJluOHAaBUTAlIHOHHOM CITYKOBI;

b) 4yTo B nyHKTe 5.452 PP ykazaHo, 4TO Ha3eMHBIM pajapam, UCIOIb3YEMbIM ISl METCOPOIOTHUSCKUX
TeIel, paspenreHo paboTaTh Ha PaBHBIX OCHOBAHMSX CO CTAHIIUSIMH MOPCKOHM paIHOHABUTAIIMOHHOM CITyKOBI
B nojroce gactoT 5600-5650 MI'1x;

C) yto B nyHkrte 5.475B PP ykazano, uto B mojoce dactor 9300—9500 MI'1y HasemHbIe pamapshl,
HCTIONIb3YEMBbIC JIJTSI METCOPOJIOTHUSCKUX TENIeH, MMEIOT MPUOPUTET Mepe/| APYTUMH BUIaMHU HCIIOIL30BAHMUS
B PAJIMOJIOKAIIMOHHOM CITy)KOe,

ommeva,

a) yto Pexomengammsa MC3-R M.1461 taxke UCHONB3yeTCs B KAUECTBE PYKOBOISIINX YKa3aHUN MPH
aHaJIM3€ COBMECTUMOCTHU PaiapoB U APYTHX CIyxO0, KOTOPBIM paclipe/iesieHa JaHHasl [10J10Ca YacToT;

b) YTO KPUTEPUH 3AIUTHI PAJAPOB 3aBUCAT OT KOHKPETHBIX THUIIOB MENIAFOIINX CHUTHAJIOB, TAKUX KaK
onricaHHbIX B [Ipunoxkennn 1,
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peKomeHoyem

1 YYUTHIBATh TEXHHYECKHE U IKCILTyaTaI[MOHHBIE aCTIEKTHI METEOPOJIOTHIECKHUX PagapoB, OMHMCAHHbIE
B [Ipuoxenun 2, mpu mpoBeIeHUH UCCIIEIOBAaHU COBMECTHOTO MCIIOIB30BAHIS YacTOT;

2 4TOOBI KPUTEPUEM COBOKYITHOM 3alMThHI HA3EMHBIX METEOPOJIOTHYECKHX PaaapoB ObLJIO OTHOIIEHHE
nomexa/myMm (I/N), cocrasstoriee —10 ab.

IMpuaoxenue 1

TexHuuyeckue u IKCIUITYAaTAIIMOHHBIC ACIIEKThI
Ha3€MHBIX METCOPOJOTHYECCKUX palapoB

1 Beenenne

HazemHbIe METCOPOJIOTHYECKUE pajapbl HCIONB3YIOTCS B IIENSAX OMEPATUBHON METEOPOJOTHH U
MPOTHO3UPOBAHUSI IOTOABI, HCCIIEOBaHU aTMOC(]EPEI, a TAKKEe MOPCKOM M BO3YLIHOH HABUTAlUN U UTPAIOT
BRXHEHIIYIO pOJb B TIPONECCAX HE3aMEJIMTENILHOTO TPEAYNPESKACHUS O METCOPOJIOTHUCCKOW |
THJIPOJIOTUYCCKUI  CUTyallmd. OTH pajapsl HENpepsliBHO paboraioT B TeueHue cyTtok. Cetn
METCOPOJIOTHYECKUX PaTapOB TMPEJACTABISAIOT CO00M "MOCICHHIOK JIMHUIO 000pOHBI" B OOHApPYKCHUHU
MCTCOYCHOBHﬁ, KOTOPELIC MOT'YT BbI3BAThb FI/I6CJII) JIIOI[eﬁ " yTpaTy UMYLICCTBA IIPH JIMBHCBBIX IMaBOJAKaX HUJIN
CHJIbHBIX IIITOPMaX.

Teoperudeckue OCHOBBI PabOTHI M MPOAYKTHI, CO3AaBaeMble METEOPOJOTMYECKUMH pajapaMH, 3aMeTHO
OTIMYAIOTCA OT JAPYTUX pagapoB. OTH OTJIMYMA Ba)XKHO IMOHMMATh TPH OILIEHKE COBMECTHMOCTH
METEOPOJIOTHUECKUX PAAapoB M JPYTUX PaIUOCIyK0, KOTOPBIM paclpelesieHa JTaHHas I10JI0ca YacToT.
BozneiictBre  MOMyCTHUMBIX TIOMEX HAa TEXHUYECKHE W OJKCIUIyaTalMOHHBIE  XapaKTEpPUCTHUKU
METEOPOJIOTHUECKHIX PaIapoB MPOSBISIETCS HHBIM 00pa30M IO CPaBHEHHIO C IPYTUMH CUCTEMaMH PajiapoB.

2 0030p

Merteoposoruyeckue pajapbl KCHOIb3YIOTCS U 30HANPOBAHUS COCTOSIHUS aTMOC(EPHI B LIEJISIX COCTABIECHUS
PETyISPHBIX MPOTHO30B, OOHAPYKEHHUSI CIIOKHBIX METCOYCIIOBHUI, OOHAPYKEHUSI BETPOB U OCAJIKOB, OIICHOK
KOJINYECTBA OCAJKOB, OOHApY)KEHUS YCIOBUH OOJEIECHEHUS! BO3IYILIHBIX CYIOB W HM30€XKaHUS CIOXHBIX
METEOYCIIOBUI NPU HaBUTalUH.

HekoTopsie MeTeoponornueckue pagapbl nepeaaroT TOPU30HTAIBHO MOJSPU30BaHHBIE UMITYJIBCHI, KOTOpPHIE
00eCcreurnBaOT HM3MEPEHUE T'OPH30HTAIBHOIO pa3Mepa 00JayHOCTH (BOABI M JibJA, COICpXKAIIUXCS B
00J1a4HOCTH) M OCAJIKOB (CHETra, JICJTHOM KPYIIbI, YaCTHUI TPaJia U TOXKIs).

Hdpyrue MeTeoposIOTUYECKUE paaapbl, HA3bIBa€MbIE MOJSPUMETPUUECKUMH pajapaMH WU pajapaMmu C
JIBOWHOW TOJISIpU3allMell, MepelaloT MMIYJbChl C TOPU3OHTAIBHOW W BEPTUKAIBHOW MOJISPU3ALMUSIMU.
[To cpaBHEHHIO C HEMOIAPUMETPUICCKUMH CUCTEMaMHU 3TH pajiapbl 00CCIIEYMBAIOT 3HAYUTEIBHOE YIIYUIIICHHE
OIICHKH JIOXK/IS1, KIIaCCH(PHUKAIIMKA OCAIKOB, KA4eCTBA JAHHBIX M OOHAPY>KEHUS OMIACHBIX METEOPOIIOTUIECKIX
SIBJICHUM.

B MCD-R wmereoponorndyeckue pagapbl HE SBISIOTCS OTHEIBHOW pamuociyxOoi, a B PP oTHocsarcs x
PaIUOJIOKAMOHHOW W/WIIM  paJlOHAaBUTAllMOHHOM ciykOe. OmpeneneHue TOro, NpUMEHsETCS JIU
pasuoNOKaIMOHHAs W/WIKM PaJMOHABUTAIMOHHAS CITY)K0a, 3aBUCUT OT KOHKPETHOTO HCIIONIL30BAHUS pajiapa.
HazeMHBIII METEOPOTIOTUIECKUiA pajiap, MPUMEHSIEMBIH JUIsl UCCIIEJOBaHUs aTMOC(ephl WIIK IPOTHO3UPOBAHUS
MOTO/IBI, OYAET AKCIUTYaTHPOBAaThCSA B paMKax PaAMOJIOKALIMOHHOM CiryObl. BopToBOl MeTeopomornueckuit
pazmap, YCTaHOBICHHBIH Ha KOMMEPYECKOM BO3IYLIHOM CyAaHe, OyaeT paboTaTh B paldOHABUTAIIMOHHON
ciryx0e. HazeMHBII METEOpOIOTHISCKHAN pagap MOXKET Takoke paboTaTh B PaIHOHABUTAIIIOHHON CITy)KOE, €CIIH,
HamIpuMep, OH HCIIONB3YeTCs ISl YIPABICHUS BO3IYIIHBIM ABIKECHHEM, C TEM YTOOBI MPOJIOKUTh MapIIPYT
BO3IYLIHOTO CyAHa B OOXOJ IUIOXMX METEOYCIOBHH. B pe3yiprare, METEOpOIOTHUECKHE pPaAapbl MOTYT
paboTaTh B pa3IHYHBIX [TOJI0CAX YaCTOT, PACHPEAETICHHBIX PAAHOIOKAIIMOHHON CITy>KOe ¥ paInOHAaBUTAITIOHHOM
cmyx0e, 1o Tex TOp MOKa WCIOJIB30BAHUE COTJIACYETCS ¢ omperaeiicHueM paauocirykOel. B PP B TaGmmie



4 Pex. MC3-R M.1849-2

pacrpesieneHns: 4acToT COAEpKaTcsi TP KOHKPETHBIE CCHUTKM Ha METEOPOJIOTHYECKUe pajapbl. TpH CCHUIKA
NpUBEJICHB B MPUMEYAHUSX, CBS3aHHBIX C momocamu dactor 2700-2900 MI'm (myskr 5.423 PP),
5600-5650 MI't (myHkT 5.452 PP) 1 9300-9500 MI'11 (myskt 5.475 PP).

2.1 YpaBHeHHe paapa sl eIMHHYHOM mesu!

Merteoposoruyeckue panapbl He OTCIEKHUBAIOT ToyeuHble Henu. OnHAKO ypaBHEHHE pajapa MOXKET OBITh
aJanTUPOBAHO IS MCIIOJIB30BaHUS B CIIy4ae METCOPOJIOTMUSCKUX pajapoB. BemnurnHa MOIIHOCTH CUTHAA,
OTpa)kaeMoro mociie 0030pa 00JIaCTH METEOPOJOTHIECKHM PagapoM, OmpeAenseT, OyAeT jau oOHapyKeHO
MOTOJHOE SIBIICHUE. YpaBHEHUE AaJbHOCTU JCHCTBHSI pajiapa BBIpaXKaeT CBSI3b MEXAY MOIIHOCTBIO CHTHAa,
OTPaXEHHOTO OT LEJH, XapaKTePUCTHUKaMU KOHKPETHOMU 1IeTIM U OCYLIECTBISIONINM Iepeiady paiapoM.
J171st TUTIOBO# TOYEYHOM 11eJTM B YPaBHEHUH pajapa OyJIyT HMETh MECTO CIIeIyOIIHe TIepeMECHHbIE:

Pr:  MOIIHOCTH, MPUHUMAaEMast paJapoM;

Pr:  mmKoBas MOIIHOCTS, IiepeaaBacMast paJapom;

Ar.  obnactb Lenu;

R:  paccrosHHMe OT paaapa 10 LeiH;
G: ycuneHue nepenaroieii aHTCHHBI.

Coueranue 3TUX NIEPEMEHHBIX CO3/[aeT 00Iee ypaBHEHUE paaapa Uisl TOYCIHOH IIeITH:

2 52
Pr-G~-A
RT3 4
(4-1t) -r
VYpaBHEHHE BbIIIE TMpEANoiaraeT HaJHMuue M30TPOIHOTO M3IY4YeHHMS M M30TPONHOro paccesHus. OmHako

OOJIBIIMHCTBO 1IeJIel He pacCenBaOT U30TPOITHO MAIAI0IIEe U3TyUYeHHE U, CIIe0BaTeIbHO, HEOOXOJUMO 3HATh
3¢ GEKTUBHYIO IUIOIIAAb OTPAXKEHHUS, G, OT LIENHU:

Ar .

Pr-G2 .2
R, 3 a1
(4n)3 rd
2.2 YpaBHeHHEe METEOPOJIOTMYECKOT0 pajapa

Ilocne MOJIy4YCHUA YPABHCHHUA [UJIA O,I[HOTO‘IG'IHOﬁ Ociin cnez[onu_[nﬁ mar COCTOUT B KOPPCKIHUU
MPUBCACHHOI'O BBIIIC YPABHCHUSA AJId YUCTa ueneﬁ MCTCOPOJIOTUICCKHUX paaapoB. Kamm JOXKIs, CHC)KMHKH U
Kariv, BXoAA1IIue B COCTaB O6J'IaKOB, — OTO MMPUMEPHLI KJIaCCOB uenef/i, BAXHBIX IJId pagapOB U U3BCCTHBIX KaK
pacnpeacjICHHBIC LCIIN.

[Napatommii UMITyIIBC pajapa co3daeT MepeJaBacMyr0 00JacTh pa3pelIeHus] METEOPOJIOTHYECKOro paaapa
MyTEM OJJHOBPEMEHHOTO O0JIydeHHs1 00beMa, KOTOPBIH COJIEPKUT METEOpOJIOTHUeCKUe dacTHIbl. CpenHsis
MOIIHOCTb, TPUHATAsI OT METEOPOJOTMYECKUX IIeNiel, BhIpa)kaeTcs ypaBHEHHEM HIDKE, IJIe XG — CyMMa
3¢ GEKTUBHBIX MJIOMIAZCH OTPaXKEHUS OT BCEX YACTHII B IIpe/ieax 00JIacTH pa3perieHusl.

P -GZ?

P e
(4Pt Z

[Tockonmpky 00macTs Jy4a pagapa MPOAOIDKAET PACIIMPITHCS C PACCTOSHUEM, JTOT JIyd OXBATHIBAET BCE
Ooubiie u Oonbie neneld. OnpeaeneHHas 00JacTh Jiyda pajapa SKBUBaJICHTHA:

2
v_a[TO)
2 2

1 C unpopmanmeit 1 BHIBOZIOM ypaBHEHHIA, IPHBEICHHBIX B 3THX pa3zieiax, MOXHO o3HakoMuThest B YAU, M. K. and
ROGERS, R. R. [1 January 1989] A Short Course in Cloud Physics, Chapter 11.
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rae h = Ct — ATUTeNnbHOCTS UMITYIIbCa U O IMMpHHA Tyva aHTeHHBI. [Tocae 00beanHeHHs 00IIIero ypaBHeHHE
pamapa M BeIpaXXEHUS U 00JacTH JTyda panapa GopMynna st CpeaHeld OTpaKeHHOH MOITHOCTH IPUHUMAET
BH;

P -G2-22  (r-0) h
(471) -r

rae 1 0003HauaeT OTpakaTelbHYI0 CIIOCOOHOCTD pajapa Ha €UMHUYHYIO 001acTh. OfIHAKO yPABHEHUE BBIILE
MpearnonaraeT paBHOMEPHOCTh YCHUIICHUS aHTEHHBI B rpeenax 3 ab, 4to HeBepHO. Ecnu npeanonoxute, 4To
JMyd WMEET TayCCOBCKYIO AMarpaMmy, To 3¢¢eKkTuBHy0 o0jacTs Ooiee 1menecooOpa3HO ONpenessiTh IO
Irarpamme Jiyda pajgapa yem B npenenax 3 nb. [Ipu ucnonbs3oBaHuM IraycCOBCKOM AUarpaMMEl J1yda GpopmMyia
IUIs1 CpeiHeil OTpaskeHHO MOLTHOCTH NPUHUMAET BUJ:

Pr-G2-22.6%-h n
PR = 2 —2
10247°-1n(2) r

VYuuThIBas, 4TO eAMHUYHAs cgepuuecKas YacTulla Maja MO0 CpPaBHEHWIO C JUIMHOW BOJHBI pajapa,
> (eKTUBHAs TUIOIAAL OTPaKEHHS MOXKET OBbITh TpeacTaBieHa (opmynoi o =64 n/AYK[re?, roe K-
KOMILICKCHBIN KOA(PPUIMEHT OTPaKEHHS U o — paguyc chepbl. MeTeopolorHuecKie 4acTUIlbl, HMEIOIINE
JOCTaTOYHO MaJblii pasMmep Ui MPUMEHEHHs 3aKOHA PEJICeBCKOTO PACCEsHMs, M3BECTHBI MOJ Ha3BaHHUEM
PENIEeBCKMX pPAcCCEHMBAIOMIMX dJIEMEHTOB. Kamimm [okas W CHEeXWHKH CUHTAIOTCS —PEJICeBCKUMU
pacCceuBAIOIUMK DJICMEHTAMHU, W3MEPSIEMBIMU C TOYHBIM MNPUONDKEHHEM, €CIIM JUIMHA BOJHBI pajapa
coctaBmsieT oT 5 ¢M 1o 10 cM (oOmmenpuHsThIe 3HAUeHHUS PabOYMX JUTMH BOJH JJIT METEOPOIOTHICCKUX
paznapoB). B citydae JIMHBI BOJTHBI, PaBHOH 3 CM, IPUOJIMIKCHHOE OTPAKEHUE BCE €IIIe MOXKET OBITh ITOJIC3HBIM,
HO SIBJISIETCS] MEHEE TOYHBIM.

Jus rpynmsl chepruecKuX Karellb, KOTOPbIE SBISIOTCS MaJIbIMH 110 CPaBHEHHWIO C JUIMHOW BOJHBI pajiapa,
dbopMyiia s cpeiHel OTPaKEHHOW MOLTHOCTH U3MEHSIETCS Ha:

P -G2.22 n° 2
Pr=T— 64 (K| r |,
" (47‘5)3~I’4 2" q |) n ’

riae X — cyMma c(hepriaeckrux pajinycoB JUisl KaX0T0 METEOPOIOTHYECKOTo paccerBaromiero aeMenrta. Eciu
npeanonoxuts (D/2)® paBHbIM r06 , TO CpPEAHSs OTpa)KeHHasi MOITHOCTh MOXET OBbITh BBIPAXKCHA HCXOMS U3
JMaMETPOB Karelb cPepUIeCKUX paCCEHBAIOIINX 3JIEMEHTOB:

Pr-G? xd
P, = T no KZ' D6
" (an)rt a2 %

CrenoBatelbHO, A5 CHEepHUUESCKUX PACCEHBAIOIIHNX JIEMEHTOB, KOTOPhIC 3HAYUTEILHO MEHBIIIE JTHHBI BOJHBI
panapa, CpeHssi MOITHOCTb, IPHHUMAaeMasi METEOPOJIOTHYECKIM PaJIapoM, OTIPEIENSIETCS XapaKTePUCTHKAMHU
pajapa — JalbHOCTBIO AEHCTBYS, KO3 (GUIMEHTOM OTpaXkeHus paccenBaroniero snementa (|K[?) n xuamerpom
pacceuBaromero snementa (D).

HaxkoHel, mapaMeTp 0TpaskaTeIbHOil CIOCOOHOCTH Z MOXeT ObITh BBeeH Kak Z = Xy D8 = [ N(D)D®dD, rae Zv
— cymma 1o eauanyHoi o6mactu 1 N(D)DP — konudecTBO paccenBarOIMX 3IEMEHTOB Ha €IMHMITY 00J1aCTH.
OxonuaresbHas GopMa ypaBHEHHUs pajapa Jjis METEOPOJOIMYECKUX PalapoB, BKIIOUAs PaHEe ClETaHHbIE
HU3MCHCHUA IJId MPEACTAaBICHUA FaYCCOBCKOﬁ AuarpaMmebl jiyda, UMECT BU!:

3 2n2
P TC PTGGI_QK|2).£‘
1024-1n(2) 22 r2

3 OO0mme NPUHIAIBI ICIICTBUSI METEOPOJTOTHYECKHX PagapoB

MCTCOpOHOFI/IquKI/IC paaapbl, B OCHOBHOM, BBITIOJIHAKOT U3MCPCHHUA IBYX THUIIOB!:
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- HN3MCPCHUA KOJINYCCTBA OCAIKOB;

- U3MEpPEHHsI CKOPOCTH BETPA.

OTU HM3MEpPEHUS BBITIOIHSIIOTCS MO CETKaM 3JIEMEHTOB W300paKCHHUs, KOTOPHIC TO3BOJSIOT MPEACTABUTH
KapTorpauio BHIIIEYTIOMSHYTHIX METEOPOJIOTHYECKHUX COOBITHH.

3.1 IIpumep padoTHI METEOPOJOrHYECKOr0 Pagapa B moJioce yactor 2,7-2,9 I'l'q

Pamap 1 B Ilpunoxenun 2 (tabmuma 1) — 3To cucTeMa, MPEACTABISIONIAs METEOPOJIIOTHYECKUE pasiaphl,
paboraromme Ha wacrorax okoio 2,8 I'Tmu. Kpusas 0 dBz ams storo pamapa mepecekaer ypoBeHb IIymMa
npuemnuka (—113 ngbm) Ha pacctosHIM 200 KM.

3.1.1 OneHka KoJIN4ecTBa 0CaKOB

B TtunoBeix pamapax, padortaromux oxoio 2,8 I'T'm, isi ONMEHKH KOJIHYECTBA OCAJKOB HCIIONB3YIOTCS
pasnuuHble (OpMYIIBI, CBS3BIBAIOIIME OTPAXKATENBHYIO CHOCOOHOCTBh-IATbHOCTE (Z-R) M oTpakaTenbHYyIO
CIOCOOHOCTh-UHTEHCUBHOCTH MOXKIS (Z-S). BrusHne momex Ha pabo4yro MATbHOCTh MOXKET W3MEHSTHCS B
3aBHCHUMOCTH OT KOHKPETHOTO JITOPUTMA.

Ipumep pabomor memeoponozuyeckozo padapa 6 nojioce yacmom 5,6-5,65 [Ty

OO0bB1YHO 00TacTh OXBaTa pajapa MpocTUpaeTcs Ha paccTosHue cBbime 200 KM, IPEICTABIIS Pa3pelIaroIyio
cnocoOHOocTh 1 KM X 1 kM. B HekoTopeix ciyuasx Oosiee KpymHas CETKa NPEICTaBISIET pa3pelieHue Io
aJieMeHTaM u300paxeHwust cBbime 250 M x 250 m.

Jist KaXKIoro 3JeMeHTa M300pakeHHsI H3MEPEHUS pajapa PacCUUTHIBAIOTCS IO BCEM OTKIMKAM MMITYJIbCOB,
COOTBETCTBYIOIIUM 3TOMY 3JIEMEHTY M300pa)KEHHS, T. €. Ul KaXIOW Maphl UMIIyJIECOB U KaXIOro CTpoda
JaJIbHOCTH, @ 3aTeM MPOCKTUPYIOTCSI HETIOCPEICTBEHHO Ha JIEKAPTOBYIO CETKY (CM. PUCYHOK 1).

PUCYHOK 1

HpOEKHI/IH B IleKapTOBOﬁ CUCTEME NTapbl UMITYJbBCOB U CTpOﬁa JAJTBHOCTH

T Cesep

1 xm

1 kM

7/Ar= 240 m

r

\//’ ‘

Bocrtok

M.1849-01

[ToaTOMy KOMHYECTBO OIICHOK Ha AJIEMEHT M300pakKeHWsI M3MEHSETCS B 3aBHCHMOCTH OT PAacCTOSHUSA. JTH
KOJIMIECTBA CBSI3aHBI CO CPEIHEH YacTOTOM moBTOpeHMs nMiryihca (UITH) u ckopocThio BpaIeH!sT aHTEHHBI.
B cpennem, npu THIIOBOWM CKOPOCTH BpallleHUs aHTEHHBI 6 rpaxycoB B cekyHAy cpenusas YIIW cocrasnser
333 I'ty, a pasHoc ctpodoB — 240 M, 310 oOecnieunBaeT Ha paccTosHusax 10 u 100 kM, coorBeTcTBeHHO, 1000 1
100 O1EHOK IS 2JIeMEHTa H300pakeHus 1 KM2,
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Ha pucynke 2 npencTapieH ynpomeHHbIH pacueT TaKoro KOJUYECTBa OLIEHOK B 3aBUCHMOCTH OT PacCTOSHUS
JUTS JIeMEHTOB n300paskeHus 250 M X 250 M u 1 kM X 1 KM, KOTOPBIH ITOATBEPIKAAET, YTO U3MEPEHHS paaapa
SBISIFOTCS  OoJiee TMPENM3MOHHBIMU Ha OOINBINIUX PACCTOSHUSX, @ TaKKe TPU MEHBIIMX 3JIEMEHTaX
n300paKeHHSI.

PUCYHOK 2

Ouemca HA 3JIEMEHT moﬁpamemm B 3aBMCHMOCTH OT PACCTOAHUA

KonmdecTBo OlIeHOK

Ha JICMCHTHI I/I306pa)KCHI/Iﬂ
1000 -

900

|

\

800 \
\

700
600
\

— 250 M pa3mep anemMeHTa n3006paxeHns

500
400 \ — 1000 M pa3Mep dreMeHTa H300pakeHUs

300 \

200 \\&x
100

KomuecTBo o11eHOK

.{

10

3.1.2 IIpuHUHUN U3MepeHHs KOJUYECTBA 0CATKOB

MeTeoposoruueckue pajapbl  OCYHIECTBISIOT H3MEPEHHs KOJWYEeCTBAa OC3JKOB, BBIpa)KaeMble B
oTpaxarenbHO criocobHoctd (dBz). IlpuHIMIEl 3THX M3MEpeHUi MPHUBEICHBI HMXKE Ha OCHOBE IpUMeEpa
KOHKPETHON KOHCTPYKLMH pajapa. Pagapsl Apyrux KOHCTpYKUHMH OyayT paboTaTh aHaJOTHUHBIM 00pa3oM,
OJTHAKO YPOBHU CUTHaJIa OyIIyT pa3inyarbcsi B 3aBUCUMOCTH OT KOHCTPYKIIHH.

Panapel, pa3BepHyThIE B CETH OZHOW M3 aJMHUHHUCTpPALMH, KATHOPYIOTCS C LENbl0 00ecleyeHus] COBIAACHUS C
YpOBHEM IIymMa mpueMHuKa (T.e. okono —113 nbm) mpu ypoBHe otpakartenbHOil crioco6Hoctn 0 dBz Ha
paccrosianu 100 kM. Kpome Toro, MUHUMAaIbHBINA YpOBEHb OOHAPYKEHHS TOXKIEBOH sSUSHKH (UKCUpyeTCs Ha
8 dBz.

Ha pucynke 3 npezacraBieHsl OTHOCHTENbHBIE YpoBHH (dBZ), oOTHOCSIIMECS K MUHUMaTIbHOMY OOHapY>KEHHIO
(8 dBz), 3Haunmoii KOHBeKTHBHOI1 stueiike (60 dBz), 1 ypoBeHb, SKBUBAJICHTHBIH YPOBHIO IIyMa MPUEMHHUKA.
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PUCYHOK 3

OTHocuTe/IbHbIEe YDOBHY MHHUMAJIBHOTO 00HAPY KEHHUS

OTtHOcuTensHbIe YpoBHH (dBZ)

<[ 70

g 60

5 50

5

g 40

3 30

8 2

2

c 10 —_—

g 0

=

0 _20 /.

§ 30 /

<

S 40

=

O _50 T T T T T T T T T T T T T T
0 50 100 150 200 250

PaccrostHne (kM)

= Munnmansusiif cursan (dBz) (—113 xbwm)
= (0OHapyxeHHne KOHBEKTUBHOI! sueiiku (60 dBz)

— MuHnMansHOe 00HapyKeHue (§ dBz) M.1849-03

CoOTHOIIIEHUE MEX/Ty MOIIIHOCTBIO M OTPaXKaTeIbHON CIIOCOOHOCTRIO 331aeTCs CIICAYIOMEH (GopMyIIou:

G
;

rIe

MoIHOCTh (MBT);

P:
C: nocrosunas (oxos0 107 mwmm —70 ab);
z OTpakaTeJbHasi ClIOCOOHOCTH;
r: paccrosiHue (KM),
KoTopas 3aiaet (nb) cremyronryro popmyy:
nbm=dBz+C-201log .

Hcxons u3 3Tor0o Ha pUcyHKe 4 npencrasieHsl (1bM) ypOBHU MPUHUMAEMBIX CUTHAJIOB, COOTBETCTBYIOIINE
YPOBHSIM OTpa)KaTeIbHOI CTOCOOHOCTH Ha PUCYHKE 4.
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PUCYHOK 4
OTtHocHuTeJbHbIE YDOBHH CUTHAJIA, COOTBETCTBYIOIHE YPOBHAM OTPAKATEIbHOMH CIIOCOOHOCTH M PACCTOSIHUIO

0 .

~10
S 20 \
30 I\
N’
g 40 \k‘.&_
i 50
& 60 1
ST
AN
[}
£ 90 \x
~100
110
*120 T T T T T T T T T T T T T T
0 50 100 150 200 250

PaccrosHue (kM)

MuHnmaneHbIN curHai (abm)

ObHapyxeHne KOHBEKTHBHOH stuetiku (60 dBz)

Munumaneaoe 00Hapyxenue (8 dBz) M. 1849-04

Hakonern, nanHble OTpakaTeIbHOW CIIOCOOHOCTH TPEoOpa3yloTCs B YPOBHH WHTEHCHBHOCTH JOXKAS C
HCIIOJIb30BaHUEM CIIeyoIIeH (hopMyIbl (JI1s1 OOBIYHOTO JTOXKIs):

1
R(MM/q) = ﬁ (Lej_

Crnenyer OTMETHTh, 4TO 3Ta (hopMyJia mpeoOpa3oBaHus JSHCTBUTEIbHA JJIsl TUIIOBOW WHTCHCUBHOCTH JIOMKIS
(a=1,6), omHaKO JUIS Pa3TMIHBIX TUITOB OCAIKOB (TPOIIMIECKHUI 0K I, CHET, IPaJl ¥ I1P. ) OTPEICICHBI IPYTHE
(hopMyJIbl, B KOTOPBIX 3HAUCHHUE 8 COOTBETCTBYIOIINM 00Pa30M CKOPPEKTUPOBAHO.

B oTHOIIEHNN JaHHOTO 3JIeMEHTa N300paKEeHUs CETKH pajiapa MoKa3aTeny OTpakaTelIbHON ClTOCOOHOCTH st
KaXI0M OIIEHKU (COOTBETCTBYIOUIEH OTKIMKY HMITyJbca M CTpoOy) YYHMTBHIBAIOTCS HPU ONpPEAETICHUU
CJICAYIOIINX AJIEMEHTOB:

— cpennee 3HaueHue (dBz) o BceM olieHKaM;
- CTaHJ]APTHOE OTKIIOHEHHE.

OTKJIUKY OT HOKACBBIX AYCCK XapaKTCPUIYHOTCA onpe):[eneHHoﬁ HU3MCHYMBOCTBIO, KOTOPAA UCTIOJIB3YCTCS MJIA
TOTO, YTOOBI OTITHYMUTE UX OT MMOMEX, IMPUMECHSA JaHHBIC CTAHAAPTHOI'O OTKJIOHCHUS.

B ciyuae pamapoB, pa3BepHYTHIX B OJHON W3 aJIMHUHHUCTpAIMi, 3HAUEHUS OTPaKaTeIbHOH CIOCOOHOCTH
CKOPPEKTHUPOBaHBI, TAKMM 00pa30M, C HCIIOJIb30BAHUEM CIIEAYIOIIETO alrOpuTMa;
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PUCYHOK 5
Cnan ociadiaenust
A
Ocnabnenue (ab)
A}‘IZ(L\’
Crax ocnabnenus
Cpe,HHeKBa}IpaTI/I‘IHOC
> otkionenue (1b)
[opor
0
M. 1849-05
Ecmu (o <TIlopor) = Z,. = Z — (Ilopor —c) * Ocnabnenne
Bunom cinywae = 7, = Z

G: CcTaHmapTHOe oTkiIoHeHue (1b);
Zseef - 3HAYCHHE OTPAXKATEIBHOM CITIOCOOHOCTH Mepe]l KOPPEKIUECH;
Zaeet © 3HAUCHHE OTPAKATEIHLHON CIIOCOOHOCTH TOCIIE KOPPEKIIUU.

Hpe[[CTaBJ'IeHHI:IfI Ha pUCYHKE 5 cran ocla0IIeHHs 3a4aCTCs BBIPAKCHUCM!

Anax

Ocabienue = .
ITopor

B cirydae skcrmyaTaliioHHBIX TPAMEHEHUH OMPEAeTSIOT 3HaYSHHsI TIOpora U CIaja Ui 00ecTieueH sl Toro,
YTOOBI HA METEOPOJIOTUYECKUX CHTHAIAX MOYTH HE CKA3bIBAJIOCHh OCJia0iieHue (B JCHCTBUTEIBHOCTH MEHEe
5%). B HacTosmIee BpeMst Ha OCHOBE SKCIIEPUMEHTANBHBIX JaHHBIX JUIS cliaja 3aaatot 3Hadenne 20 ab, a ans
Mopora CpeJAHEKBaJpaTHYHOTO OTKJIOHEHHS — B mpefenax auanasoHa 2,3-2,7 nb. Hakonen, cnenyer
OTMETUTh, YTO €CIIM paccuuTaHHOe ocjabieHne mpeBbimaer 25 n1b, To TOrma pe3ynbTHpYIOMAs
oTpa)kaTelibHast CIOCOOHOCTD yCTaHaBIMBaeTCs paBHOH 0.

3.2 IpuHuun u3mMepeHns CKOPOCTH BeTpa

B ommune ot orpaxkartensHOi cnocodHoctn (dBz), xoTopas siBisercss MEpod WHTEHCHMBHOCTH CHTHAIA,
M3MEPEHUs CKOPOCTU BETPA OCHOBAHBI HA JIONIUIEPOBCKOM 0OHAPYKEHHH, KOTOPOE OCYILECTBIISETCS 110 (hase
1 (ha30BOM CKOPOCTH CUTHAJIA U MOXKET UMETh MECTO KaK TOJIBKO YPOBEHb IPUHUMAEMOT'0 CUTHAJIA IPEBBIIIAET
ypoBeHb 1yMma (T. €. —113 abm).

C TeMm 4TOOBI HE JOMYCTUTh OOHAPYKEHUsS (a3bl, KOTOPOE MOXKET OBITh BHI3BAHO M3MEHEHHEM IIyMa HIIH
HEMETEOPOIOTHIECKUMH  MCTOYHMKAMH, JJIsi HEKOTOPBIX palapoB paccMmarpuBaeTcs mopor 3 nb
OTHOCHUTENLHO ypoBHS 1yma (T. €. —110 abm), pu 3TOM HEKOTOpbIE APYrHe METEOPOJIOTHUYECKUE pataphl
MOTYT 00padaThIBaTh CUrHAJBI TpK OTHOMEHUH curHan/urym (S/N) Brtots 1o —3 1b — -6 nb.

Crenyer TakKe OTMETHUTh, YTO TAKHE U3MEPEHHS BBIMOJHSIOTCSA KaK B YCIOBHUSX JOXKIS, TaK U B YCIOBHUSAX
SCHOTO Heba. B yclIoBHAX MOXKIS YPOBHU NMPHUHIMACMbIX CUTHAJIOB AHAJOTUYHBI YPOBHAM, IPUBEICHHBIM Ha
pucyHke 2. HeTpyaHo MoHATH, 4TO B YCIOBHUSX e ICHOTO HEOAa COOTBETCTBYIOIINE YPOBHHU OTpaskaTeIbHON
CIOCOOHOCTH SIBIISIIOTCSI OYEHb HHM3KHUMHM, YTO HE IO3BOJIUT H3MEPSTh CKOPOCTh BETpa Ha PACCTOSIHUAX
Oonpmx npubnusntensHo 30-50 kM.
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Jyis KaK0M OIICHKH (COOTBETCTBYIONICH OTKIIMKY UMITYJIbCa M CTPOOY) MoKa3aTenu a3kl U OTpaxaTeIbHON
CIIOCOOHOCTH SIBIIIIOTCS BEKTOPOM, a JUTSA TAHHOTO 3JIEMEHTa N300paKeHUs CETKU pajapa pe3yIbTHPYIOIIHi
BEKTOP BETpa MOIyJaroT IMyTeM 00beTUHEHHS BCEX STUHIYHBIX BEKTOPOB.

JT0 03Hayaer, 4To (ha3za KaXKJAOH OLEHKH KOMIICHCHPYETCS MOJYJIEM COOTBETCTBYIOIICH OTpakaTelbHOMH
CIOCOOHOCTH ¥ UTO CJAMHUYHAS OICHKA, MPEJCTABIISIONIAs BBHICOKYIO OTpaKaTeJIbHYIO CIOCOOHOCTH (T. €.
MOJIYJIb BEKTOPa), MOXKET 00ECTIeUNTh N3MEPEHUE Ha DIIEMEHTE H300paKeHMS.

W3MepeHust CKOPOCTH BETPA UCIOIB3YIOTCS ISl TOTO, YTOOBI MOJIYYUTh JBa Pa3InIHbIX HAOOpa MPOIYKTOB,
XapaKTepHU3YIOIIHX BETEP:

- paauaIbHYHO CKOPOCTh IO CETKE paaapa, aHaJIOTUYIHO OTO6pa)KeHI/IIO 0CaaKOB;,

- 0ToOpakeHre BEPTUKAILHOTO a3UMYTa, IS IPECTAaBICHUS KOTOPOTo OOBENNHSIOT Bce JaHHbIC (17151
BCEX BBICOT) B PAJMyCe HECKOJIBKUX KUIOMETPOB MM HECKOJIBKUX JIECSITKOB KHJIOMETPOB C LIETIBIO
pacuera npouIIst BeTpa B BEPTUKAIBHOM HAMpaBJICHHU OT pajapa.

3.3 IIpumep padoThl METEOPOJIOTHYECKOr0 Pajapa B yyacTkax auana3zona yacror 8,5-10,5 I'T'n

MeTeoposIoruuecKye paiapbl, KOTOpbIe paboTaloT B ydacTkax quana3ona 4yactoT 8,5—10,5 I'T'1 (T. e. Ha BosHE
JUTMHOM OT 2,5 cM 110 4 cM) MOTYT OOHapy»XUBaTh O0Jiee MEIKUE YaCTHUIIBI. DTH METEOPOIIOTUIECKHE paaphl
OOBIYHO MCHONB3YIOTCS ISl M3y4eHUs] 00pa3oBaHust 001a4YHOCTH, MTOCKOIBKY MOTYT OOHApYXHBAaTh BeChMa
MaJible 4acTHUIlbl BOJBI M cialbbie ocanku. OHU MMEIOT THUIIOBYIO JAJIbHOCTh AeiicTBUs 30 KM B OTHOILICHUH
Meteoponorudeckux meinei 10 dBz m paboraioT Ha OTHOCHTENHHO HEOONBIINX YPOBHAX MOIIHOCTH
(mampumep, 12 xBT).

Ceru panmapoB, paboTarmuX B ydacTkax amanazoHa yactot 8,5-10,5 I'T'w, nzydarorcs Takke Kak CpesicTBO,
UCNIONb3YyeMOE B  JIOMOJIHEHHWE K CYHIECTBYIOIIMM CHCTEMaM METEOpPOJIOTHUECKUX pagapoB |
oOHapy KMBAIOIIEe MTPEJABECTHUKH HEOJIArONMPUATHBIX MOTOIHBIX SBICHUH.

"HemoctaTkoM HMCIONIL30BaHUS PajapoB, paboTaloMMX B ydacTKax auamnazoHa 4actor 8,5-10,5 [T, mis
OOHapy’>KeHHUs! MMOTOJHBIX SBICHHU SBISIETCS OIPEACICHHOE OCIabJIeHUE CHI'Hala, KOTOPOE MOXKET MMETh
Mecto B aoxkzae. OcnabieHne OCOOEHHO CHIIBHO HPOSABIAETCA B CIydae IOXKIS CpeIHed M BBICOKOM
WHTEHCUBHOCTH, Korja (akTop oTpaxkaTenbHOH crmocoOHoctH mpepbimaer 40 dBz. [loka pamap moxer
NPUHAMATH CUTHAJ, 0OHApPYKMBAEMBIN IOCIIE OCIAa0JICHUS, H3MEPEHHS CKOPOCTH MOTYT OCYLIECTBISTHCS, a
oneHKH Kod(dduimenta ocnabieHUs] MOTYT TPUMEHSATHCS Ui KOPPEKIMH 3HAaYeHWH OTpakaTelIbHOU
CHOCOOHOCTH. JIBOWHBIE MOJIIPUMETPUYECKUE H3MEPEHHs] MOTYT OBITh OCOOCHHO J(PQPEKTHBHBIMU JUIS
KOoppekuuu ocnabnenus (Hanpumep, cM. Lim and Chandrasekar, 2005)."

Kak Tonbko YPOBCHL CUTHAJIA, TOABEPTHYTOI'O OCJ'Ia6J'IeHI/IIO, naaacT HUXKE YPOBHA YYBCTBUTCIIbHOCTH paZiapa,
U3MCPCHUA CKOPOCTH CTAHOBATCA HCBO3MOXXHBIMU. Ecnu HU3MCPCHUA CKOPOCTHU HE OCYUICCTBIIANOTCA, TO
CIIOCOOHOCTh pagapa O6Hapy>KI/IBaTB CBA3aHHBIC C HOFO,Z[OfI OIMMaCHOCTH HApyIIacTCA.

HeoOxonumo OyneT mpoBeCTH JOMOJIHUTEIbHBIE aHATMTUYECKUE HCCIEIOBAHHUS U TIOJIEBBIE M3MEPEHHS C
[IEThI0 KOJMYECTBEHHOW OIIEHKH BO3JIEHCTBHS JIOKAIM30BAHHBIX IOMEX HA ATH CHUCTEMBI U OIPEENeHUs
Benmunnbl ypoBHeit |/N, TpeGyeMbIx JUist 3aIUTHI 3THX CHCTEM.

4 CpaBHeHHe MeTeOPOJIOTHYECKUX PAIapoB

BonpmmHCTBO pamapoB HMCHONB3YeTCs Uil OOHAPYKEHUS] M OTCIICKMBAHHS TOYCYHBIX II€JeH B IMpejenax
JAJIbHOCTH OOHApY)KEHHUs pajgapa. B oTiauune OT HUX METEOPOJIOIMYSCKUE pajaphl HE MpeaHa3HAYCHBI JIJIs
oOHaApy)KeHUsT OTACIbHBIX Iejicii. OHM OCYIICCTBIAIOT M3MEpPEHHE aTMOoc(epbl B IEJIOM BOKPYI pajapa.
OTtpaxeHne 0T KXKIO0ro 3JIEMEHTa Pa3pellieHns M0 JAIbHOCTU BIOJIb KaX/I0T0 paanyca o0padaTeiBaeTCs s
obecrniedeHus: TIOJHOTO M3MepeHus atMocdepsl, oOIIen3BecTHOTO Kak 0030p obOmactu. [lo 3Toit mpuunHe
TepMuH "BepoATHOCTh OOHapyxeHus" (Pd) OOBIYHO HE WCHOIB3YETCS IS MOIYUIEHHS XapaKTEPHCTHK
METEOPOJIOTHUECKIX pajgapoB. B JEHCTBUTEILHOCTH, OTCYTCTBUE OTPa)KCHHUSI CHUTHAJIA TAKXKE SBISETCS
nH(pOpMAaIUEH IS MOJIb30BaTENIs JaHHBIX, TOCKOJIBKY YKa3bIBaeT Ha aTMOC(EpHBIC YCIOBUS SICHOTO HeOa.

Tepmun "0030p 00acTH" yKa3bIBaeT Ha TO, YTO pajap OCYIIECTBISCT 0030p 001acTH aTMOCHEPHI C LEIbI0
CO3/IaHUs TIOJIHOTO TMPENCTaBICHUs 00 aTtMoc(epHBIX yclaoBHAX. Torma Kak pajgapbl MHOTHX THIIOB
OTCJICKMBAIOT OTHACIBHBIC IENIM JUIS TOdXy4YeHus wuH(opManuu (0 CKOpocTH, 3()(EeKTHBHON IUIOIIA TN
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OTPaXKCHUS W JIp.) U3 XapaKTCPUCTHUK OTPAKEHHBIX HMMITYJIbCOB, UMEHHO XapaKTEPUCTUKH OTPAKCHHBIX
HUMITYJIECOB METEOPOJIOTHIECKOr0 panmapa MIPEIOCTABIISIOT IIOYTH BCIO uHGOPMAIIHIO.
MeTeopoIoruuecKue pajapbl MPUHUMAIOT W 00padaThIBAIOT OTPAKCHHBIC CHTHAJIBI IIOYTH IS BCEX
AJICMEHTOB pa3pelleHus 10 JAIBHOCTH BJIOJb TOTO WJIM MHOTO Pajuyca, €CIH TOJBKO BO3JYX HE SIBISCTCS
a0COJIFOTHO YHCTBIM.

Kpurepun skcriryatalinOHHOM OIIEHKH TUIIOBOW CHCTEMbI METEOPOJIOTHIECKHUX PaJapOB BKIFOYAIOT:

a) TEXHUYECKHUE ACIIEKTHI,
b) cTeneHb 3 EeKTUBHOCTU NPENYNPEKACHUS, U
C) Ka4eCTBO U HAZEKHOCTbH MOTy4aeMbIX IPOLYKTOB.

TexHUUeCKHE acHeKThl BKIIOYAIOT Takue (akTOpbl, KaK OXBAaT KOHKPETHBIX BBICOT, MPOCTPAHCTBEHHO-
BPEMEHHOE pas3pelieHHe, YyBCTBUTEIBHOCTb, IOIIUIEPOBCKHM OXBaT M TIOTOBHOCTH pagapa. CremneHb
3¢ GEKTUBHOCTH NPEAYNPEKICHUS MOXKET PacCMaTpUBATbCi KaK OOBEKTUBHOE H3MEPEHHE, OIHAKO B
JCHCTBUTEIBHOCTH OHA HANpSIMYIO CBsI3aHa C BO3MOXKHOCTHIO OOHapykeHHs. KadecTBO M HaJeKHOCTh
KJIIOYEBBIX IOJYYaeMbIX MPOLYKTOB — OTPa)KaTeJIbHOM CIIOCOOHOCTH, CpEAHEH paauaibHOH CKOPOCTH H
LIMPHHBI CIIEKTPA — OKa3bIBAIOT BO3/IEHCTBHE HA CIOCOOHOCTH CHHOIITHKA 00€CIIeUnBaTh MPpeLypesKACHUs 00
OTIaCHOM MOro/ie ¥ CBOEBPEMEHHBIE U TOYHBIE POTHO3HI.

4.1 Oco0eHHOCTH B OTHOLIEHMHU CXeM M3JIyYEeHUs] U CTPAaTernii CKAaHUPOBAHUA

st obecnieueHust 00pabOTKH TaHHBIX 0030pa o0macTu (00BIYHO B Ipeaeax 15 MUH.) B METEOPOIOTHUECKIX
pajgapax HCIOJB3YIOTCS Pa3HOOOpa3Hble CXEMbl M3IIY4eHHs IPH Pa3HBIX YIJax MecTa ¢ HUCIOJIb30BaHHEM
HaOOPOB pa3IMYHBIX 3HAUYEHHUN ATUTEIHHOCTH UMITYIbcoB, YITU 1 ckopocTeii BpallieHHs: — TaK Ha3bIBAEMBIX
"cTpaTternii ckanupoBaHus". K coxalleHHI0, TUIIOBBIX CXEM HE CYLIECTBYET, IOCKOJIbKY OHHU U3MEHSIIOTCS B
3aBUCHUMOCTH OT psija (akTOpoB, TaKMX KaKk BO3MOXKHOCTU pajapa M Cpela HCIONb30BaHHS palxapa B
OTHOIIIEHUH TPeOyeMBIX METEOPOJIOTHUYECKUX MPOTyKTOB.

D10 OBLIO NOATBCPIKACHO IOCJIC HCCICHAOBAHUSA METCOPOJOTHYCCKUX pPAAdapOB ,Z[I/IaHaSOHaC B EBpone,
KOTOPOC MMOKA3aJ10 HAJITNYUC MUPOKUX JUAITA30HOB ITAPAMETPOB PA3JIMYHBIX CXEM U3ITYUCHU:

— Juana3zon pabouux yrioB mecta — ot 0° 10 90°,

— JnamnazoH 3HaYCHUN JUIUTETLHOCTH UMIyibca — oT 0,5 mo 2,5 MKkc (i IEHCTBYIONINX pajapoB).
CylecTByOIIUE pagapbl MOTYT UMETh JIUTEIBHOCTh UMIYIBbCA 10 3,3 MKC B CITydae HECHKATBIX
UMITYJIbCOB, TOTJa KaK B HEKOTOPBIX pajiapax HCMOJB3YeTCsA CKaTHe HMITYJIbCOB, MPH 3TOM
JUTUTEIIBHOCTh MMITYJIbCOB COCTABJIICT OKOJIO 40 MKC M 0KHMIACTCS, YTO B OyIyIleM OHA COCTaBUT
100 mkec.

— UIIN — ot 250 mo 1200 I'y (st meticTByromux paaapos). CyliecTBYOIINE pagapbl MOTYT UMETh
YT mo 2400 I'm.

— [uanazon ckopocteii BpauieHust — ot 1 10 6 06/MuH.

— Hcmonp3oBaHre B JaHHOM pajape pPa3INYHBIX CXEM H3IydeHHUS, COBMEMIAIONINX pPa3IMYHBIC
3HaYEHUS JIIUTENIbHOCTH uMITysibcoB U UL, u, B vacTHOCTH, Mcnionb3oBaHue GukcupoBanHoi YIIN,
BoOymsanmu YT nnu UIIU ¢ nepemexenneM (T. e. paznmuyHas YIIM B paMkax 0THOW CXEMBI).

HeKOTOpBIC OPUMCEPBI TAKUX PA3JIMYHBIX CXEM U3ITYUCHUS ITPUBCACHBI HUKEC:
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PUCYHOK 6

(I)l/lKCI/IPOBaHHaﬂ YacToTa MOBTOPCHUA UMITYJILCOB

0,5 MKxc H
- [ | [ |
P

<
~
1,666 Mc
(600 I'm)
M.1849-06
PUCYHOK 7
BoOynsinust 4acTOThI NOBTOPEHUS MMIYJIHCOB
P 64 uMmynbsca ~ 64 mmiryanca ~
~ ~
H 05mMkc || || ... H ......
<—> >
2,222 mc 1,666 Mc
(450 T'mr) (600 I'm) M.1849-07

PUCYHOK 8

YacroTa NMOBTOPECHUHA UMITYJILCOB C ZIBOﬁHbIM NnmepeEMEKCHUEM (I[BOﬁHaﬁ 4acToTa MOBTOPECHUA I(IMIIyJILCOB)

1 MKC

< S £ N,
7~ 7

~
1.25Mmc 0,833 mc
(800 ') (1200 ) M. 1849-08

PUCYHOK 9

YIIU c TpoiinbiM nepeme:xenueM (Tpoiinas YIIH)

2 MKC

D> <>
2,639 Mc 3,077 mc 3,3 Mc

(379Tw) (325Tw) (303 ') M. 1849-09

OTH pa3nuyHble CXEMbl HM3IY4YCHHS HCIONB3YIOTCS B pANE pPagapoB MpPH pealn3allid WX CTpaTeruu
CKaHUPOBaHUs, B paMKaxX KOTOPOH JyI TIepeIauul MPUMEHSICTCS OJIHA CXeMa U3IYUYCHUS PU Pa3INdHBIX yriax
MECTa M CKOPOCTSIX BPAIICHHMS.

CrnenyeTt Moa4epKHYTh, YTO B 3aBHCHMOCTH OT pajiapa CBSI3aHHBIE C ITUMHU IPUMEPHBIMHU CXeMaMH 3HAYECHHUS
UIIN u 1iuTenbHOCTH UMITYJIBCOB M3MEHSIIOTCS B paMKaxX JUaNa3oHOB, ONpeleiaeHHbIX Bolie. Kpome Toro,
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JUTSL TaHHOW CXEMBI 3HAYEHUS JJIUTENIbHOCTH UMITYJIBCOB MOTYT U3MEHSTHCA B 3aBUCUMOCTH OT KOHKPETHOTO
UMILyJIbCA.

Hwxe npuBeseH nmpuMep Takoi cTpaTerud CKaHUPOBaHUS .

PUCYHOK 10

Tunosas crparerus CKaHUpOBaHUA METEOPOJIOIrHv4€eCKOro pajgapa

Tunopas cTpaTerusi ckanuposanus (odwee Bpems 0ko.10 15 Mun.):

— 1 oBopot npu yrae mecta 0,8° npu koudurypaunu 2 (2 06./mui1.) (30 ¢)
— 1 oBopor npu yrie mecta 10° it kanu6poBku myma (3 06./mun.) (20 ¢)
— 12 oboporor npu yrmax mMecta 37; 29; 23; 21; 19; 17; 15;13; 11;9,5; 8,8 w 6,5°
npu koudurypauuu 3 (3,167 06./muir.) (19 ¢/06.) (obuee spems: 3 muit. 47 ¢)
— 1 obopot npu yrie mecra 0,8° npu koudurypannu 2 (2 06./mMun.) (0,5 MuH.)
— 2 obopoTa Tipn yrnax mecta 6,5° u 5,5° mpu kordwrypamwy 3 (3,167 00./muH.)
(19 ¢/06.) (obuiee Bpema: 38 ¢)
— 5 obopotoB npu yrmax mecra 4,5%; 3,5°; 2,5 1,5° u 0,5° npu xouduryparmu 3
31 (3 06./mmH.) (20 ¢/06.) (o6mee Bpems: 40 c)
1 — 4 obopora npu yrnax mecra 0,5% 1,5°; 2,5° u 3,5° npu kondurypauuu 1
(2 06./MuH.) (2 MUH.)
— | odopor npu yrne mecra 0,8° npu koudurypannu 2 (2 06./mMun.) (30 ¢)
— 2 obopora npu yrax mecta 3,5° n 4,5° npu koudurypauuu 1 (2 06./mut.) (60 c)
— 1 oBopot npu yrne mecta 10,5° mpu xoupurypauuu 3 (3 06./mun.) (20 ¢)
— 1 obopoT npu yrre mecta 1,3° pu kordwrypanmm 2 (3 06./vuH.) (20 c)
— 1 oBopor upu yruc mecra 0,8° upu kordurypaunn 2 (2 06./mun.) (30 ¢)
— 1 o6opot npu yrne mecta 10° i kanu6poku 1yma (3 06./muH.) (20 ¢)

30 +

[ o]
wn

== Kondurypamus 1
== Konduryparus 2
= Kondurypamus 3

Yrous mecTa (rpagychl)
[\
<

Kanubposka mmryma

—
W

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Bpewmsa (mun.)

M.1849-10
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PUCYHOK 11

TunoBasi crpaTerusi CKAaHMPOBAHUSI METEOPOJIOTHYECKOr0 pajgapa

[Konduryparust 1: 2 06./mMuH,

2 MK(
P 2 mc (500 I'mm) N
N ”~
Koudurypanus 2: 2 u 3 06./MuH.
0,8 MKC
1,66 mc (600 I'm)
< r
Kondwuryparmus 3: 2,5; 3 u 3,167 06./MuH.
P Asumyt 1° (53—42 umnynbcoB) Asumyt 1° (80-63 uMIynbcoB)
o~ 7 N
08mxq | || ...... H ......
1,25 mc 0,833 mc
— <>
(800 ') (1200 T'rr)
M.1849-11
4.2 OcobeHHOCTH, Kacalomuecs: KAJIMOPOBKH IIymMa

yT-II/ITBIBaSI, YTO OTPaXCHHBIC CUTHAJIbI, KOTOPBLIC IMPUHUMAIOT METCOPOJIOTMYCCKUEC paaapbl, ABIAIOTCA
CHa6BIMI/I, U3 CHUTHaJIa JOJI?KCH OBITH BBIACJICH YPOBCHb IIyMa C LEJBIO obecnieueHyss HauOoJiee TOYHBIX
I/I3MepeHI/Iﬁ U MOJIY4YCHUA COOTBECTCTBYIOIIUX METCOPOJIOTUICCKUX MPOAYKTOB.

C yderom ypoBHs myma N ¥ ypOBHS MMOJIE3HOTO CUTHAJA S (T. €. OTpaKEHHE METEOPOJIOTHIECKOTO CUTHAIA)
METEOPOJIOTHIECKHE PaJaphbl OCYIIECTBISIOT CIEAYIONINH MPOIIECC:

1 s kaxmoro ctpoba paaap u3MepsieT OTPaKCHHBIH CHUTHAJN, COOTBETCTBYIOIIUM, TAKUM 00pa3oM,
mosne3romy curaany (S) u mymy (N), . e. N + S.

2 Jns nomyuenus S pagap Boiaensietr u3 N + S yposens myma N.
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3 3arem, ucxojs u3 S (1bm), pagap MOXKET ONPENEIUTh BCE METEOPOJIOTHISCKUE MTPOTYKThI, TAKHE KaK
KOJIMYECTBO OCAIKOB (TIOMydaemoe Ha ocHoBe Kod(ddummenta orpaxkenus (dBz)) wmm ckopocts
BETPa, TyTEM JIOMUICPOBCKOTO aHAH3A.

B nensax nonydenus 60iee TOUHBIX METEOPOJIOTHUSCKUX POJAYKTOB CUTHAN S TOJDKEH OBITH KaK MOXKHO 00Jiee
JIOCTOBEPHBIM, @ 3TO 03HAYAEeT, YTO KaTMOPOBKa ITyMa pajiapa SBISETCS 0CO00 BaYKHBIM BOIIPOCOM.

[loaToMy manHas KanuOpOBKa IIyMa, Ha3bIBa€Masi TaKkKe "'HyJIb—KOHTPOJIB'", OCYIIIECTBISIETCS Ha PETYISIPHON
OCHOBE B XO0Ji¢ OOBIYHBIX M3ITy4YeHHH pajapa (ITyTeM OICHKH) WM B KOHKPETHBIE MEPHOABI BPEMEHH (CM.
MPUBEACHHBIN BBIIIE IPUMEDP CTPATETHH CKAHMPOBAHUS), B X0/l KOTOPBIX MPOBOAUTCS U3MEPEHHE HIyMa.

Bo mHoOrmx ciydasx 3TO W3MepeHHe IIyMa BHINMONHSAETCS 0e3 Kakoro-mubo W3IydeHus pagapa (9To, B
YaCTHOCTH, MOTJIO OBbI TOBIUSATH HA TPOSKTHPOBAHUE OIIPEICIICHHBIX PAAHOCUCTEM, IIENBI0 KOTOPBIX SBISIETCS
oOHapyXeHHE CUTHAJIOB pajapa AJsl 0CIa0JIeHUS TIOMEX ).

Bo Bcex cnmydasx momexu, MpUHUMAaeMbIe B X0/ KaTHOPOBKH C LENIBI0 KOHTPOJIS IIyma, OyAyT HCKaXKaTh
mo0BIe coOMpaeMble TaHHBIE /IO TEX TIOP, TTOKa He OyIeT BBITIOIHEHA OUepeIHas KaTHOPOBKA PH OTCYTCTBHUH
MoMexX.

5 IKCIIIyaTaHOHHbIE PEKHMBI METEOPOJIOTHYECKOr0 pajgapa

TunoBo#t JOMIUIEPOBCKHIA METEOPOJIOTHYECKHN pamap paboTaeT B NIBYX BEIOMpAeMBIX ITOJB30BATEIEM
peXHMax — peXuMe SCHOTO Heba W pexuMe OcankoB. PexkmMm scHOro Heba MOKEH OBITh BHIOpaH
MOJIb30BAaTENIEM BPY4HYI0. PexM ocaikoB MOXKeT OBITh BEIOpaH BPYUHYIO B J1I000€ BpeMsl B X0/1€ paboThl T
MOJKET HMCIIOJIb30BaThCSI aBTOMATUYECKU BO BCEX CIIydasiX, KOrJa METCOPOJIOTHYECKUH pafgap oOHapyKUBAaET
0CaAKH (MCXOS U3 MIPEABAPUTEIHHO ONPEIe/ICHHBIX 3HAUEHUH 1 0XBaTa 30HbI OTPAXKAaTEIbHONU CIOCOOHOCTH).
Kak mpaBuito, B METEOPOJIOrMYECKHUX paapax UCTIONB3YIOTCS TIPEUMYILECTBA 000UX PEIKUMOB.

51 Pe:xum sicHoro nedoa

PexxuMm sicHoro Heba oOecriedunBaeT METEOPOJOTMYECKHM pajapaM CIIOCOOHOCTh OOHApY)KHBaTh pPaHHUE
IMPpU3HAKW BO3SHUKHOBCHHA OCAaIKOB.

CymiecTByIOT onpeeIeHHbIe HeOObIINEe U3MEHEHHUS] CKOPOCTH M IFIOTHOCTH BO3AYXa, KOTOPHIE MO3BOJISIIOT
OOHapyXHBaTh BO3MOXHBIE OcCagku. J[Is HCHOIb30BaHUS BO3MOXKHOCTHM OOECIIEYEHHUS] BBICOKOH
YyBCTBUTEJILHOCTH B pajiape MPUMEHSIETCS Majasi CKOPOCTh CKAHUPOBAHUSA B COYETaHWHU C HU3KOW 4acTOTOMN
nosropeHus ummynbcoB (UIIM). Dta Bbicokasi 4yBCTBUTENBHOCTD SIBISICTCA WICATIBHOM IUIsl OOHAPYKEHUS
€/1Ba pa3IMYMMBIX HW3MEHEHUH aTMOC(EepHBIX YCIOBMHA Ha OONBIIMX paccTOsHUAX. Pexum sicHoro Heba
0co0EHHO TOJIe3eH MpH c1aboli KOHBEKTHBHOW aKTUBHOCTH HJIM €€ OTCYTCTBMH B TpeAenax JalbHOCTH
nepeayn pajapa U UASabHO MOJXOAMT JUIsl OOHAPYKEHUS NMPU3HAKOB BO3HUKHOBEHMS TPO3 WM JIPYTHX
THUIIOB CJIO’KHBIX METE0YCIIOBUH.

BrIcokast 9yBCTBUTEIHHOCTh METEOPOJIOTHYECKOTO pajiapa 00yCIOBIMBACTCS IMarpaMMoii 0030pa 00JacTy B
pexxume sicHoro HebOa. [locne BbIOOpa JuarpaMmbl B peXuMe SICHOTO Heba aHTeHHa pajiapa MOXKET OBITh
JUIMTENIbHOE BpeMsl HampaBlieHa Ha 3aJaHHYI0 OOJIACTh MPOCTPAHCTBa W NPUHUMATh MHOT'OYHCIIEHHBIE
OTpa)XKEHHBIE CUTHAJIBI, [IPU ITOM HO3BOJISIs paboTaTh npH Oosiee HU3KOM otHomeHun S/N. Vcronb3oBanue
HUMITYJTbca O0NBIION AmuTenbHOCTH U HU3Kow UITH obecrieanBaeT MOIIHOCTE 3X0-CUTHAJA, IIPUOITH3UTEIHHO
pasnyto 8 n1b, npu 3a1aHHON BeMYHHE OTpakaTeIbHON criocooHocTH B dBz.

52 PexxuM ocagkoB

Pexxum ocamkoB MMEET COBEPIICHHO APYTYIO IEb, YeM PEXHUM sicHoro Heba. CKOpOCTh CKaHMPOBAHHSA B
PEeXUME 0CaJIKOB SBIIsETCS (PYHKIUEH yria MecTa. DTa 3aBUCHMOCTD [T03BOJISIET UCIOIb30BaTh HaNOOJIbIIee
BO3MOXHOE KOJIMYECTBO YIJIOB MeCTa IMPH BEIOOPOYHOM HAOIIIOJICHUU B Ipejieniax obIiero o03opa pajapa.
B pexxnMe 0casKOB HCHONB3yeTCS MPEUMYIIECTBO HECKONBKUX IWarpaMM HallpaBIEHHOCTH Ha OCHOBE
o0ObeMa JUIS peanu3alliyl pPa3jiMyHbIX THUIIOB CTPATErWii CKaHUPOBAaHUS (CM. MpUMeEp B MyHKTe 4.2) mpu
BBEIOOPOYHOM HaOMIOJICHUN C Pa3InUHBIMU yriaMu Mecta. IloroaHsie sBiIeHUs, OOBIYHO KOHTPOJIUPYEMBIE B
pEeXMMe OCaJIKOB, CBSI3BIBAIOT C 0OPa30BaHUEM OCAKOB, KOTOpPHIE BIEKYT 32 COO0H KOHBEKTHBHBIE IITOPMBI
(7TMBHH, Tpaj, CUIIbHBIE TPO3bI, CMEPYH H JP.), U IIUPOKOMACIITAOHBIX CHHONTHYECKUX CHCTEM.
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6 IIpoayKThl JaHHBIX METEOPOJIOTHYECKUX PagapoB

I[J'IH obecrieucHUs Jy4lI€TO ITOHUMAaHUA pa6OTLI MECTCOPOJIOTHYCCKUX paaapoB B ILECIIAX aHAJIM3a IIOMEX U
YIpaBJI€CHUA HCIIOJIB30BaAHUCM CIICKTpa CJIEAYET pPACCMOTPETh JABE€ KaTCropun IMPOAYKTOB JaHHBIX
MCTCOPOJIOTHUYCCKUX padapoB: MPOAYKTHI 0a30BBIX JAaHHBIX U MPOAYKTHI IMOJIYYaCMbIX NaHHBIX.

6.1 IpoaykThl 6a30BBIX JAHHBIX OOBIYHBIX METEOPOJIOTHYECKUX PAIAPOB

JlonmnepoBcKuii METEOPOIIOTHUECKUH pajap co3AaeT Ha OCHOBE OTPAKCHHBIX CHT'HAJIOB MPOAYKTHI 0a30BBIX
JaHHBIX TPeX KaTeropwii: 6a3oBas oTpa)kaTelbHas CIIOCOOHOCTh, CPEIHSIA pagraibHasi CKOPOCTh M IIMPHUHA
crnexkrpa. Bce mpoaykTel Gosee BBICOKOTO YPOBHSI CO3AIOTCSI HA OCHOBE 3TUX TpeX 0a30BBIX HPOIYKTOB.
TounocTh 0a30BBIX MPOAYKTOB YACTO OMPENENAIOT KaK IJaBHOE TpeOOBaHWE B OTHOLICHUHM KadyecTBa MPH
MPOEKTUPOBaHUH pajapa. be3 TpebyeMoil TOUHOCTH Ha 3TOM HHU3KOM YPOBHE HE MOXET OBITh JOCTHUTHYTa
TOYHOCTH IIOJIy9a€MBIX IPOIYKTOB OoJiee BBICOKOTO ypoBHS. B mpempiaymmx uccrnemoBanusix MCO-R,
KacalomuXxcs METEOPOJOTHUECKHX pamapoB u coxaepxkammxcs B Otaere MCD-R M.2136, BozneiicTue
AONNYCTUMBIX IMOMEX Ha JaHHBIC 0a30BBIX IMPOAYKTOB HMCIIOJB30BaJIOCh B KAaYCCTBE IMOKA3aTCJIsI KPUTCPHUCB
3amuTel. Hampumep, B McCclenoBaHUM HCIOJIB30BAICS THUIIOBOM panap, KOTOPBI oOecrieuyrMBaeT TOUYHOCTh
0a30BBIX JaHHBIX, IPEACTaBICHHYIO B Tabnuue 1, Ui onpeaeneHns 3HaYeHUH OTHOILECHHS IIOMeXa/IIyM, TIpH
KOTOpOM pajap Oojblle HE COOTBETCTBYeT TpeOOBAaHUSAM, OIPEACNCHHBIM TPH MPOCKTUPOBAHHH.
B paznmene 8.3 u Ilpunoxkennn 1 Ortyera MC3-R M.2136 moapoOHO paccMaTpHBaeTcsi OIpeeiieHHue
KPUTEPHEB 3aILUTHI ISl METEOPOJIOTMYECKHUX PalapoB.

TABJINIIA 1

TpeGoBaHMsI K TOYHOCTH 0230BBIX JAHHBIX THIIOBOTO
MeTeoposiorndeckoro pagapa (2700-2900 MI'n)

[poxykT 0a30BBIX TaHHBIX TpeboBaHUe K TOYHOCTH MPU TPOCKTUPOBAHIH
bazoBas oTpakatenbHas CmocoOHOCTh <1 n1b

Cpennsist paananbHas CKOPOCTh <1wm/c

IIupuna cnexrpa >1 000 I'y

6.1.1 ba3oBas oTpa:kaTejbHas CIIOCOOHOCTH

BasoBas orpaxarenbHas CHOCOOHOCTh HCIONB3YETCSI BO MHOTHX IIPUMEHEHHSX METEOPOJIOrHIECKHUX PaIapoB,
HaubOosee BaXXHBIM M3 KOTOPBIX SBISETCS OLIEHKA HHTEHCHBHOCTH J0XkAi. ba3oBas oTpaxkarenbHas
CIOCOOHOCTD — 3TO BEJIMYMHA OTPAKCHHBIX UMITYJIbCOB, PACCUNTHIBAEMasi HA OCHOBE JINHEHHOTO yCPETHEHUS
MOIITHOCTH OTPa)KEHHOT0 curHana. Jlrobast momexa pajnapy yBEJIMYMBAET MOIIHOCTh OTPAXKEHHOTO UMITYJIbCA
Y MCKa)XKaeT 3HAYCHHs OTpakaTeIbHON criocoOHOCTH. MI3Mepenns oTpakaTeabHO CIIOCOOHOCTH MOTYT OBITh
MOCTaBJICHBI 10/ COMHEHHUE, €CIIM UCKAKEHUE MPEBBIIACT TPEOOBAaHHUA K TOYHOCTH 0a30BBIX AAHHBIX.

6.1.2 Cpeansis paauajibHasi CKOPOCTh

Cpe)lHSISI paaualjibHass CKOPOCTb M3BECTHA TAKXKEC KaK CpCIHAA AOMIIJICPOBCKAsA CKOPOCTbH U IMPEACTABIIACT
c000i1 B3BEIICHHYIO TI0 OTPaXKaTEIHLHOW CIIOCOOHOCTH CPEIIHIOK CKOPOCTH IIesiel B 3aJaHHON KOHTPOJIbHON
obiactu. CpenHsis paauanbHas CKOPOCTh OTHOCHUTCS K CTAaTHYHOMY MOMEHTY CIEKTPaJbHOM IJIOTHOCTH;
paaunanbHas CKOPOCTh — K 0a30BBIM JaHHBIM. OHA OOBIYHO ONMPEACISACTCS Ha OCHOBE OOJIBIIOTO KOJIMYECTBA
MOCIIEZ0BATEIEHBIX UMITYJIBCOB W PACCUHMTHIBACTCS W3 apryMEeHTa KOMIUIEKCHOW BapHallMd OJWHOYHOTO
capura (as3pl. ApryMeHT KOMIUIEKCHOHN KOBapHallii 00EeCIIeYMBACT OIICHKY ISl YTIIOBOTO CMEIICHHS BEKTOpa
JIOTITJIEPOBCKOTO CHTHANIA OT OJHOTO MMITYJIbCa pajiapa K JpyroMmy. YTJoBas CKOPOCTH JONILIEPOBCKOTO
BEKTOpa paBHA CMEIICHHIO, TIOJICIECHHOMY Ha WHTEPBal BPEMEHH MEXKAYy HMITyJIhcamu. JlonmuiepoBckuid
CHEKTpP TMOKa3bIBACT OTPAKATEILHYIO CIIOCOOHOCTh M B3BEIICHHOE PacIlpe/iejiCHHe CKOPOCTeH B pajape B
npenenax obnactu ero padborel. CHrHAN TOMEX, MOSBISIOMIMNCS KaK IMUPOKOIMOJIOCHBIH IIyM, HMEEeT
PaBHOMEPHYIO BEPOSTHOCTD IO KOMIUIEKCHOM TUIOCKOCTH U, CJICA0BATEIBHO, HE BHOCUT HH CUCTEMATHYECKOTO
BpallleHUs JTONIUICPOBCKOTO BEKTOpa, HA UCKaXKeHUs OlleHKH. OTHAKO OSCIOPSI0YHOCTD CIIOKHBIX CUTHAJIOB
TUTEIOC TIOMEXH YBEJIMYHUBAIOT BAPHAIIMIO OIEHKH JIOMITIEPOBCKOTO CHTHAJIA.
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6.1.3 IIupuna cnekrpa

[Ipy TPOEKTUPOBAHUM METEOPOJIOTUYECKOTO pajapa UIMPHHA CIEKTPa pPACCUUTHIBACTCS HCXOMAS W3
KOPpEISIMA OJWHOYHOTO ciBUra ()a3bl B TPEANOJIOKCHUU TayCcCOBOH CHEKTpaibHOM minoTHocTH. OHa
SBIISIETCS] TIOKa3aTesieM pa30dpoca CKOPOCTel B KOHTPOJIBHOW 001acTi paboThl pajapa 1 IpeacTaBisieT coOon
CTaHJAPTHOE OTKJIOHEHHUE CIIeKTpa ckopocTH. [lluprHa criekTpa 3aBHCUT OT OTpaXKaTeIbHON CIIOCOOHOCTH M
TPaJMCHTOB CKOPOCTH MO BCEH JUIMTENHHOCTH HMMIYJIbCa, & Takke OT TypOYJIEHTHOCTH B TIpejaenax
JJIMTENLHOCTH UMITyJbca?. [Ipy pacdeTax MIMPHUHBI CIIEKTPa YCPEAHEHHE BHIOOPOK He mpuMensiercs. OHaKo
UCTIONB3YeTCS CYMMHPOBAHUE JIEHCTBUTENHLHBIX U MHUMBIX YacTell MOCIEeI0BaTENEHOCTEH BBIOOPOK, T. €.
BBIOOPKH, TPOU3BEICHHBIC TIO PATIYCY.

6.2 IIpoayKThl MeTEOPOJIOrHYEeCKUX PAJAPOB ¢ ABOMHON NMoJasipu3anuei

6.2.1 JIuddepenuuanbHas oTpaxkaTeIbHas CIIOCOOHOCTH

JuddepenimanbHas OTpaXkaTesbHas CII0OCOOHOCTH SIBISETCS MPOAYKTOM, CBSI3aHHBIM C
MOJIIPUMETPUIECKAMH METEOPOJIOTHUECKUMHU pajlapaMi, U MPEJCTABISIET COOOW OTHOIICHHE MOIIHOCTEH
OTPa’>KEHHBIX CUTHAJIOB B TOPU30HTAIIBHON 1 BEPTUKAJIBHOU TIOCKOCTAX. [ToMrMO mmpouero, 3To npruemiieMblid
nmokasatesib (hopMbl Karesb. B cBol0 ouepesb, ¢opMa Karmemiab MPEICTaBISIET COOOH MPUEMIIEMYIO OIICHKY
CpEeIHEro pazMepa Karesb.

6.2.2 KodpduuueHt xoppeasiuuu

Koadduuuent xoppemsiuua — 3TO NPOAYKT MOJSIPUMETPHUUECKOIO METEOPOIOTHYECKOro pajpapa u
IpeACTaBIsieT COOOH CTAaTHCTHUYECKYI0 KOPPEISIMIO MEXIY MOIIHOCTSMH OTPaKEHHBIX CUTHAJIOB B
TOPH30HTAJIBHOM M BEPTUKAILHOU MIOCKOCTAX. Ko pHLmeHT Koppensuy OnMchIBAET CXOTHBIC AIIEMEHTHI B
XapaKkTepUCTUKaX OOPaTHOTO pacCessHUsS TOPU3OHTAILHO M BEPTUKAJIBHO IMOJSPU30BAHHBIX 3X0-CHUTHAJIOB.
OTO0 NpUEMIIEMBIN MTOKAa3aTeNb A PaliOHOB, I'/Ie COYETAIOTCS Pa3IMYHbIC THIBI OCAJKOB, TAKHE KAaK TOXKIb U
CHET.

6.2.3  Koa(pdunueHT TuHETHOI Temosipu3anun

Eme ogHMM npoayKTOM HOISIPUMETPUYECKOTO panapa siBisieTcsa Ko3)OUIMEeHT JTMHEHHON enoIspu3aluy,
KOTOPBIH MpeacTaBisieT co00i K0A(GUIMEHT MOIITHOCTH OTPAXKEHHOTO CHT'HAJIa B BEPTUKAIBHOM IIIOCKOCTH
OT TOPU3OHTAIBHOIO MMITYJIbCa WJIM MOIIHOCTH OTPaKEHHOTO CUTHAJIA B FOPU3OHTAIBHOM IJIOCKOCTH OT
BEPTUKAIBHOTO MUMITYJIbCa. DTO TaKKe MPUEMIIEMBIN MTOKa3aTelb AJIS PaliOHOB, T€ COYETAIOTCS PAa3IMUHbIC
THUIIBI OCAJIKOB.

6.24  Cneuudmyeckas nuddepeHunanbHas gasza

Crenuuaeckas auddepeHimanbaas Gasa — 3T0 TOKE MPOAYKT IMOIIPUMETPHUUECKOTO METEOPOTIOTMIECKOTO
pamgapa. OHa mpeaCTaBiiseT COOOH CpaBHEHHE Pa3HUIBI OTPAKEHHBIX (a3 MEKIAY TOPU30HTAJILHBIM H
BEPTUKAIBHBIM UMITyJIbcamu. Takas pasHuiia (a3 BeI3BaHA Pa3IMYHEM B KOJHUUECTBE MEPUOJIOB BOJH (WK
JUTHH BOJTH) TI0 BCE# Tpacce pacipoCTPaHEHUS /1 BOJH C TOPU3OHTAIBHOM M BEPTHKATLHOMN MOJSPU3AIMSIMU.
Ee ne CICAYET MMyTaThb C JOMIICPOBCKUM CABUI'OM YaCTOTHI, KOTOpBIﬁ BbI3BIBACTCS ABUKXCHUEM 00JIaKOB "
YacTUIl OCaJKoB. B ommmune 0T muddepeHnnaTbHON OTpaKaTeNbHONH CrmocoOHOCTH, K03(h(duIeHTa
KOppemsiuy U KO3 PUIMeHTa IHHSHHOW ATMOSPU3AIMU, KOTOPBIE BCE 3aBUCST OT OTPAKEHHOW MOIIIHOCTH,
cnenuduueckas quddeperiuanbaas Gasza npeacrasiseT co0oit "addhext pacpocTpaHeHus pagroBoH". DT
TAKXE OUCHBb XOpouiad OICHKa HHTCHCUBHOCTHU JOXKs.

6.3 IIpoayKkThl NPOU3BOAHBIX JAHHBIX

C wncronp30BaHMEM TIPOAYKTOB 0Aa30BBIX JAHHBIX IPOLECCOpP MPOU3BOAWT IUIS IIOJIb30BATENs paaapa
MPOJYKTHI OoJiee BBICOKOTO YPOBHS Ha OCHOBE MPOM3BOJHBIX JIAHHBIX. B HacTosiieM TOKyMeHTE He OyayT
MOPOOHO PACCMATPUBATHCS MPOYKTH POU3BOIHBIX TAHHBIX, MOCKOJIBKY OHH PA3IMYArOTCS JUIS KaXI0TO

2 DOVIAK, R.J. and ZRNIC. D. S. Doppler and Weather Observations. Academic Press, Inc. San Diego, United States
of America, 1984.
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KOHKPETHOTO pajapa W HX KOJMYECTBO JIOBOJBHO Benuko. [ljis oOecrneueHuss TOYHOCTH MPOIYKTOB
MTPOM3BOAHBIX JAHHBIX, TPOAYKTHI 0a30BBIX JaHHBIX HEOOXOIMMO TIIATENFHO BECTH.

7 IlHanaMMa HaNpaBJIC€HHOCTU AaHTCHHbI U JTUHAMUYECCKHEC CBOIICTBA AHTEHHbI

B meteoponoruueckux pagapax 0ObIYHO UCIONB3YHOTCS Mapa0OIMUYeCKue 3epKajabHbIE aHTECHHBI, KOTOPBIC
CO3/Ial0T UTII000PA3HYIO IUarpaMmy HarpasieHHOCTH. CTaHIapTHEIE AHarpaMMBbl HarpaBieHHocTr MCD amst
napaboIMIecKuX aHTEHH HE MPUMEHUMBI K aHTEHHAM, HCIIONb3yEeMbIM JUIS METCOPOJIOTHYECKUX PaJapoB,
MOCKOJIbKY CO37aBacMasi JuarpaMMa HalpaBJICHHOCTH TJIaBHOTO JIyda 4YacTo SBJISETCS Topa3no Oolee
IIUPOKOWA, YeM peabHasi UTJI000pa3Hasl JuarpaMMa HalnpaBICHHOCTH.

7.1 JIBH:KeHHe aHTEeHHBI PH 0030pe 00J1acTH

OxBaT B TOPHU3OHTAIBHOM M BEPTUKAJIbHOM HANpaBlICHHUAX, TPeOyeMblil it 0030pa 00JNacTH C LENbIo
CO3JIaHMs Cpe3a MPU ONPEENICHHOM YIJIe MECTa, JOCTUTAeTCs IyTEeM BpAIlIECHHUs aHTCHHBI B TOPU30HTAIBHOM
IUIOCKOCTH IIPU HOCTOSHHOM yIJleé MecTa. YTOJ MecTa aHTEHHbl YBEIHYMBACTCS Ha MPEdyCTaHOBICHHYIO
BEJIMUYMHY T0CJIe KaX/I0T0 cpe3a Ipu JaHHOM yrie Mecta. CaMblil MaJiblif yrol MecTa OOBIYHO HAaXOAUTCA B
npenenax ot 0° mo 1°, a camerit OonbIoit yron mecta — oT 20° 1o 30°, B HEKOTOPHIX K€ MPUMEHEHUSIX MOTYT
HCIONb30BaThCs yriabl Mecta 0 60°. CKOpocTh BpalleHUSI aHTECHHBl HU3MEHSETCSI B 3aBUCUMOCTH OT
METEOYCIIOBHUH U IIPOIYKTA, TPEOYEMOro B JaHHBII MOMEHT BpeMeHU. CKOPOCTh BPAIICHMsI, a TAK)KE TUATa30H
YIJIOB MECTa, MPOMEKYTOUYHBIC IPUPAIICHUA yIJla MECTa U 4aCTOTa IIOBTOPCHUA UMITYJIBCOB KOPPEKTHUPYIOTCA
IUIL TOCTMDKEHHSI ONTHMANbHBIX IOKa3aTened palboTel. MenjeHHOE BpallleHHME aHTEHHbI O00ecleqrBacT
OosbLI0€ BpeMsl OJCBETKU ATl TOJTyYeHUSI MAKCUMAJIbHON 4yBCTBUTEIBHOCTH.

Bricokasi ckopoCTh BpallleHHs] aHTCHHBI MO3BOJISIET OMEpaTopy MPOU3BOJUTE 0030p O0JIACTH 32 KOPOTKUN
NepUO] BPEMEHH, €CJIM HEOOXOANMO KaK MOXHO OBICTpee OXBAaTHTh BCIO 00jacTh. Bapuamus npupamienuit
yria MecTa U CKOPOCTH BpalleHHs MOXET 00yCIOBIMBATh U3MEHEHHE BPEMEHH MCCIIeIOBaHUS MpH 0030pe
00JIaCTH OT OJJHOM MHUHYTHI /10 15 MuUHYT. [nuTenbHble IEpHOAbI BPEMEHH IS ITOTHOTO 0030pa 00JIACTH IO
CPaBHEHUIO C JAPYTMMM pajapaM{, BpallAOIIMMUCS IPU IOCTOSHHOM YIJIE MECTa, OIPEIEISIIOT
HEOOXOIMMOCTh B Tropa3go Oosee ANUTENbHOM JMHAMHYECKOM MOJCIHPOBAHUM [UIA  TOJIYYEHUS
CTaTHCTUYECKH 3HAYUMOMN BBIOOPKH PE3yJIbTAaTOR.

7.2 Jlpyrue cTpaTeruy ABHKeHUs AHTEHHBI

B mereoposnorndyeckux pagapax HMCHONB3YIOTCS TaKKe IPYTrHe CTPaTerMH JBMXKEHUS AaHTEHH B LEIAX
peann3anuy CrelHuatbHbIX TPUMEHEHUH 1 uccienoBanuii. O030psl B Ipeieax CeKTOpa MCIOIB3YIOTCS s
MOJTyYEHHS YaCTH Cpe3a Npu AaHHOM yriie Mecta. [Ipu 0030pax obnacTeil B mpeaenax CeKTOpa BBITOIHIETCS
0030p obnact B goie asuMyTta 360°, B mpeaenax KOTOPOro aHTEHHA OCYIIECTBIISIET HECKOIBKO CPE30B MPHU
yrmax Mecta. B TperbeM pexxume a3sMMyT M yroJ MeCTa aHTEHHBI COXPAHSIOTCS MOCTOSHHBIMH IS
MOHHTOPHHTa KOHKPETHOW TOYKM atmoceprl. Bce Tpu crparerum mO3BOJSIOT oOmIepaTopy padapa
COCPEIOTOUYUTHCS HA KOHKPETHON YacTH aTMOC(EpBHI.

7.3 I[narpaMMu HaNnpaBJ€HHOCTH aHTCHH

Korma 53T0 BO3MOXXHO, HCCIIEJOBaHHS COBMECTHOI'O HCIOJB30BAHHUA YaCTOT CIEAYET INPOBOIUTH C
WCIIOJIb30BAaHUEM PEaJbHON JUarpamMMbl HAaIIPaBJIEHHOCTH UCCieyeMoro pajgapa. OqHako B cioydasx, Korjaa
peanbHas JauWarpaMma HampaBlIEeHHOCTH AaHTEHHBI HENOCTYNHA, JUIS MOJNyYeHHWs penpe3eHTaTHBHBIX
XapaKTePUCTUK aHTEHHBI ObLT OBl 10JIE3€H TUTIOBOM HA0OP KPUBBIX WM (OPMYIL.

Ha ceropnsimnmii nens MCO-R He onpeaenwn ypaBHEHUs AMAarpaMM HAIpPaBJICHHOCTH M3JIyYEHUS aHTCHH
panapoB sl IpeCTaBICHHUS TAKUX METEOPOIOTHIECKUX OCTPOHATIPABICHHBIX aHTEHH. B 0TCyTCTBUE TaHHBIX
U3MEPEHUH I@IpU aHajgu3e IOMEX B COOTBETCTBYIOLIMX CIy4dasX MOIYT MCIIOJIb30BATECS UEThIpE
MaTeMaTHYEeCKHe MOJICNN JuarpaMM HalpaBlIeHHOCTH aHTEeHH, YKka3aHHbIe B Pekomennanusax MCD-R F.1245,
MCD-R F.699, B Jlononnennu 1 k Ilpunoxkenuro 6 Pexomenmarumum MCD-R M.1652 wnm B Tabnwmie 5
Ipunoxenus 1 k Pekomenmanmu MCH-R M.1851. Hecmotps Ha TO 4uTo 3TH PexkoMeHmaIuu coaepkaT
TUTIOBBIE XapaKTEPUCTHKH MapaboIMYecKuX aHTEHH, B TMEPBBIX TpeX PexoMeHIamusx MepeoleHUuBacTCs


http://www.itu.int/rec/R-REC-F.699/en
http://www.itu.int/rec/R-REC-M.1652/en

20 Pex. MC3-R M.1849-2

IIMPHHA JTy4Ya UTI000pa3HOM uarpaMMbl HAPABICHHOCTH aHTCHHBI, aHATIOTHYHONW OOBIYHO UCIIOB3YEMO B
METEOPOJIOTHUECKHIX paapax.

8 Bausinue moMex M COJTHEYHOI'0 IYMa HA MeTEOPOJIOTHYeCKHe paapbl

Omnpenenenue BIMAHUS TIOMEX Ha Paaapbl, UCIOJIb3yeMble Al OOHApY>KEHMs TOUCUHBIX LIENeH, SBIACTCS
JIOCTATOYHO TIPOCTHIM. lMcTbITaHWe MOeT OBITh OCYIIECTBICHO ITyTEM BBEICHHS MOICTHMPOBAHHBIX
M3BECTHBIX IIEJIEH B pajiap M 3pUTEIBHOTO ONPENISIICHNS] YPOBHS MOMEX, IPU KOTOPOM IIPOMCXOAUT HOTEPS
LeJiel WK co3/aHue JIOXKHBIX Lened. BusyanbHas mpoBepka MOTy4aeMBbIX HMPOAYKTOB JaHHBIX HAa OCHOBE
OCYIIECTBISIEMOIO METEOPOJIOrMYEeCKUM pajapoM o0030pa 001acTH, OTOOpakaéMOro Ha TEpMHHAIeE
oreparopa, He o0ecrieunBaeT YeTKOro yKa3aHUs B OTHOIICHHH TOTO, YXYIIIWJINCH JH MOKa3aTelIn PabOTHI
pamapa m3-3a moMex. Hampumep, ecnm uHTepdepenims o0ycioBmia uckaxkeHne Ha | 1b 6a30BBIX JaHHBIX
OTpa)kaTeIbHON CIIOCOOHOCTH, TO OHO HEOOs3aTeNIbHO OyleT BUIHO Ha rpadMueckoM OTOOPaKEHHH JOXKI.
OnHako, eciii TIOMEXH HPHCYTCTBYIOT Ha OOJbIIel 4acTh 0030pa 00JIaCTH, TO BCE IO €IMHOTO IEMEHTHI
paspelieHus 1Mo MaNbHOCTA B paMKax 3aTPOHYTOH o0macTé OyayT McKakeHbl. COBOKYMHBIM 3¢ (heKTom
SBIISIETCS] 3HAUUTEIIbHAS TIEPEOLICHKA JOXK/IS B reorpadpuieckoM peruoHe.

Ha Bcex MeTeoposioruueckux pajgapax Bo BpeMs BOCX0/1a U 3aX0/a COJIHIIA Ha SKPaHE UHAUKATOPA BOSHUKAIOT
nuHUA. JTa "coNHeyHas" JIMHUS MOSBISLETCS BO BCEX CIydasx, KOTJa B Xojae 0030pa 001acTH TIIaBHBIN JTyd
AaHTEHHBI TOMAaJlaeT Ha COJHIE. B pe3ynbrare mosBieHUs "CONHEYHON" JUHMM Ha dKpaHe WHAMKATOpa, B
YaCTHOCTH B CIy4ae METEOpPOJIOTMYECKUX PaJapoB, MPOUCXOIUT TOJHAA MOTEps AAHHBIX MO OJAHOMY-ABYM
paauycaM B HampaBlIeHUU coaHUa. ClieqyeT OTMETUTb, UYTO BO3MOKHOCTh NPEACKA3aHUs "'COTHEUHbIX " IMHUN
MOJKET 00eCTIeYnTh KaTMOPOBOYHYIO IIONPABKY 110 a3UMYTY B HAIIPABICHUH OPUEHTALIUH PaJapoB.

BrnusiHue conHIa ABIsieTcs: HexeNnaTeIbHbIM, HO TIpelicka3yeMbIM. B ciydae apyrux ¢popM momex u myma ux
MECTONOJIOKEHHE W MHTEHCUBHOCTh HEW3BECTHBI M HE MOTYT OBITh MpPEICKa3aHbl WJIM MPOCTO YYTEHBI C
MOMOIIBI0 00pabOTKH MIIM Ha OCHOBE TOJIKOBAHMS OTIEpaTopa.

[Tomexu 3aTparuBaroT 6a30BbIE MPOAYKTHI IBYMsI MyTSMHU. Bo-1IepBbIX, 3HAYEHUSI MOTYT OBITh HCKaYKEHBI, YTO
yXyaquaeT TOYHOCTb CHUCTEMbI, a@ BO-BTOPBIX, MOXKET 6BITL 3aTpOHYyTa Bapualyd BbIXOJHBIX CHI'HAJIOB.
B mpucyTcTBEEM moMex oTpaxarenbHas CIIOCOOHOCTh YYBCTBUTEIIbHA K MCKAXKEHWIO, CPENHSS paluaibHas
CKOPOCTh UyBCTBHUTE/IbHA K OIIMOKAM BapHalliy, a Ha MIUPUHE CIIEKTPa CKa3bIBAIOTCS KaK UCKAKCHUE, TaK U
omuOKM BapWanuu. B ciiydae mupuHBI ClieKTpa OMMOKH, BHI3BAaHHBIE HCKaKCHUEM, SIBISIOTCS Oolee
CYHIECTBEHHBIMH YeM OIHOKH, OOYCIIOBJIEHHBIE BapHalWed, IOCKOJIBKY WCKaXEHHE WIH CMEIICHUe
mpecTaBiIsieT co00i OmmMOKy M3MEPEHUsI CKOPOCTH, TOTa KaK BapHalys — HEOIIPEIeIEHHOCTh N3MEPEHHBIX
CKOpOCTEH.

8.1 Bo3znelicTBue moMex Ha pe:KMMbI PadoOTHI

B pexume sicHOro Heb6a OTHOIICHHE CUTHAI/IIIYM OTPaKEHHBIX CUTHAJIOB SIBJISICTCSI HAMMEHBIINM, U JIaHHbBIE
OKa3bIBAIOTCS HanOOJIee YSI3BUMBIMH B OTHOIIICHUN MCKAXKEHUS, BBI3BAHHOTO moMexaMu. OOBIYHO MpH padboTe
B peXHMe SCHOro Heba METEopOJOor HMILET NEepBble NMPH3HAKM KOHBEKLWH, MOCKOJIBKY B pe3yjbTaTe ee
Pa3BUTHSL MOTYT TOSBISITHCS HEOIAroNpUsITHBIE METEOYCIOBUS M, BO3MOXKHO, cMepuH. J[iisi oOHapykeHus
KOHBEKIIMH HEOOXOIMMO OOHAPYKUTh TOHKHE JINHUH, BBI3BIBAEMBIEC PACCEHBAIONIMMH 3JIEMEHTaMHU, KOTOPhIE
YKa3bIBalOT pa3pbIBHBIE TPAHUIBI, HHULUUPYOMe KoHBeKuuio. [lluprHa 3Tux obiacTeld KOHBEKIIUH YacTO
COCTABIISICT MOPSIKAa OJHOTO-ABYX PaJUYCOB IO IIWPHHE, U TIOMEXH, ACHCTBYIOIINE BJIOJb 3THX PaJNyCOB,
OyayTt memaTh oOHapyx)eHuto. [loaToMy moMexu, BOSHUKAIOIINE JIAKE B TEUEHUE OUCHb KOPOTKHX MIEPHUOJIOB
BpPEMEHH, MOTYT PUBECTH K HEOOHapYKeHUIO (OPMHUPOBAHHS HEOIArompUATHBIX MOTOAHBIX yciaoBuil. Eciu
B Xoze 0030pa obmactu 3Ta MH(OpMaMs TepseTcs Ha 0co00 BaXHOM paauyce, TO oOHapykeHue OyneT
3aJiep)kaHo mpuMepHO Ha 10 MMH., TIOKa aHTEHHA, OCYIISCTRIIAIOIIAs 0030p 00JacTH, HE BO3BPATUTCS B
MOJIOXKEeHNE 0030pa JJaHHOH 001acTH aTMOC(EpPHI.

Pexum ocaakoB sBisiercst 6ojee TpeOOBATEIbHBIM PEKUMOM B OTHOIICHHU CBSI3H, CO3JaHUS IMPOIYKTOB
pamapa, oOpaOOTKM TOJIE30BaTEIeM U OTOOpakeHHs. B ciyuae pexuma OCaJKOB IMOYTH BCE alTOPUTMBI
OCHOBaHBI Ha 0a30BbIX JIAHHBIX 00 OTpPaKaTEIHHOMN CIOCOOHOCTH, CPEIHEH CKOPOCTH U IUPUHE CIIEKTpa C
LETBI0 CO3[JaHuUs MOJIYyYaeMbIX MPOAYKTOB JUIsl HCTIONB30BAHUS OIIEPATOPOM.
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8.2 Bo3neiictBue nomex Ha 0a30Bble MPOAYKTHI

[Tomexu 3arparuBaroT 6a30Bble TPOAYKTHI ABYMS Pa3lTUYHBIMH MyTAMU. BO-TIepBBIX, 3HAYEHUS MOTYT OBITH
HCKaXEHBI, YTO yXY/IIA€T TOYHOCTh CHCTEMBI, a BO-BTOPBIX, MOXKET OBITh 3aTPOHYTa BapHaIHsI BBHIXOIHBIX
CUTHaJIOB. B mpuCyTCTBUM MOMEX OTpa)areibHas CIOCOOHOCTh YyBCTBHTEIbHA K HMCKAKEHUIO, CPEIHSSI
paananbHas CKOPOCTh UyBCTBHUTENIbHA K OMIMOKaM BapHallid, a Ha IIAPHHE CIEKTPa CKa3bIBAIOTCS KakK
WCKa)XEHHe, TaK W OMHMOKH BapuWaluu. B ciydae mUPHHBI CIEKTpa OIMUOKH, BBI3BAHHBIE HCKAKEHHEM,
SIBIISIIOTCSL O0JIee CYIIECTBEHHBIMU YEM OINUOKH, OOYCIIOBJICHHBIC BapUaIlUel, TOCKOJIBKY HCKKECHUE WITH
CMEIIICHUE TPEACTABISAET COOON OMMOKY M3MEPEHUS CKOPOCTH, TOT/Ia KaK BapHallus — HEOIPEIeICHHOCTh
HU3MEPEHHBIX CKOPOCTEH.

OtpakaTenbHas CIOCOOHOCTh PACCUUTHIBACTCS] HA OCHOBE JIMHEHHOI'O YCPEAHEHHS MOIIHOCTU. B HEKOTOphIX
METEOPOJIOTHUECKUX palapax OLEHKH OTpaKaTeJIbHOM CHOCOOHOCTH (QOPMHUPYIOTCS AJsl SJIEMEHTOB
paspelleHusl 1Mo AajbHOCTH, KOTOpble OXBaThiBalOT 250 M mo riayOMHE M OIMH PaguyC IO LIMPHHE
(mpubnm3uTenpHO 1,0° Mo a3uMyTy). B 3THX crucTeMax OCymIeCTBISIETCS YCPEIHEHNE IIEMEHTOB pa3peIIeHus
MO AalbHOCTU JAJISl CO3/IaHMs PE3YNbTHUPYIOIIEH OLEHKH OTPakaTeNIbHON CIIOCOOHOCTH Ha OIpPEICICHHBIX
WHTEpBajiaX. JTO yCPETHEHUE 10 YETHIPEM BIIEMEHTaM MOXKET JOTIOJIHUTEIHHO OCIa0HUTh BIHMSHUE TTOMEX,
CO3/1aBacMbIX OJMHOYHOMY HUMIyNbCy. l[lmaHupyercs, 9TO0 B CHCTEMax METEOPOJOIMYECKHX pPalgapoB
MOCJIEAYIONIMX TOKOJICHUH OyaerT J00aBJIeH MPOAYKT OTPAXKATCIbHOW CIOCOOHOCTH "CBEPXBBICOKOTO
paspeieHus", KOTOPBIM MCKIIOYUT YCPEIHEHHE M CO3JIaCT OILEHKUA OTpa)kaTeIbHOW CIIOCOOHOCTH Ha
WHTepBajax nmpoTskeHHOcThIo 250 M. Kpome Toro, paguyc Oyner ymensineH Basoe (0,5°), mpu sTom Oyzaer
HCTIONB30BaThCs BABOE MEHbIIE BEIOOPOK. B pe3ynbraTe pazmep BEIOOPKH OyeT CHUKEH B BOCEMb pa3. Takum
o0pa3oM, TOMEXH MOTyT OBITh 0OOJiee PE3KO BBIPAKCHBI B MPOJYKTE OTPaKaTEIbHOH CIIOCOOHOCTH
"CBEpXBBICOKOT'O pa3penicHus", 4eM B CYLIECTBYIOIINX OLICHKAX.

B cinydae nonmiepoBCKMX MOMEHTOB MpOSIBICHUE IOMEX HMEET HEIUMHEHHbId xapaktep. CKOpoOCTh
paccuMTHIBaE€TCS HA OCHOBE apryMeHTa KOMIUIEKCHOM KOBapHalW{, a IIMpHUHA CIEeKTpa — Ha OCHOBE
aBTokoppessiiuu. OObeMHCHUE CUTHAjJa C MOMEXaMH HE MAacCIITa0UpyeTCs JMHEWHO, KaK M B Cliydac
CPEAHEro 3HAYEHUsI OTPAXATENbHOW CIIOCOOHOCTH. DTH OLIEHKU IOJYy4aroTCs B Pe3yJbTaTe HAKOIUICHUS
JIAHHBIX M3MEPECHUH CHTHAJIOB, BKIIOUYAIOIIMX WHPOpPMAIMIO 00 aMIuuTyae W ¢a3zoBoM yrie. BeposiTHo,
HUCTOYHUKM TIOMeX OyayT uMeTh ciydaiiHble (a3l 1Mo OTHONIEHHIO K KOTEPEeHTHOMY CHUTHAIY
METEOPOJIOTHUECKOT0 pafapa, U NPeacKa3aTh UX BKJIa B TOUHOCTb OLIEHKH CIIOXKHO.

Yro kacaercs IIUPUHBI CIICKTpA, TO MOMEXU 06yCJ'IOBJ'II/IBaIOT HNCKAXXCHUC U YBCIIMYCHHUC Bapuallil OLICHKU
IOUPUHBI CIICKTPA. Hckaxenue B OLCHKEC ABJISACTCSA Ooiee BpCAHBIM, UEM YBCJIIMYCHUU Bapralu.

HeobOxomumo ompenenuts OmmMOKH WU3MEPEHHUs, ¢ TeM 4YTOOBI pe3yNbTaThl HaOIIOJIEHUH, MOJy4YeHHBIE C
TTOMOIIIBIO pajiapa, MOTIIA OBITh HA/JIEKAIINM 00pa3oM MPUCTIOCOOICHBI TS IUPPOBOTO MPOTHO3UPOBAHUS
moroibl. D1a npodiieMa UMEET JIBa COOTBETCTBYIOIIMX aCIICKTA!

1) OIINOKH B HUCXOOHBIX UBMCPCHHUAX B IIpEACIax JIUTCIbHOCTH KAXKA0I0 UMITYJIbCa paagapa, KOTOPbIC
HaCTHYHO 06YCHOBHCHI)I MEIIarOUNIMMHU CUT'HAJIaMH, 1

2) PENPE3eHTaTUBHOCTH OIIEHOK JAHHBIX pazapa, UCIOIb3yeMas B IPOIECCe aCCHMIIISAINH.

B ciyuae pamuanbHBIX CKOPOCTEH TIaBHBIH MCTOYHHK OIIMOOK 3aBHCHT OT HANPSHKEHHOCTH OTPaKCHHOTO
CHUTHAJIAa W PACIIUPEHUS WIA TIUPHHBI JOMIIIEPOBCKOTO CIEKTpa CKOPOCTH. B CBOIO odepesnn, MUpUHA
CIEKTpa, TTaBHBIM 00pa30M, 3aBUCHUT OT T'PaJUCHTOB OTPAKATEILHON CIIOCOOHOCTH W CKOPOCTU MO BCEH
JUTUTETPHOCTH MMITYJIbCA, & TAKKe OT TYpOYJSHTHOCTH B TpeJeliaX JUIMTeTbHOCTH umiynbea [Doviak and
Zrnic, 1984]. Onenka >THX OIMIMOOK OCIOXHSETCS TEM, YTO CaMH COCTABILAIOININE, HEOOXOAWMBIE IS
HaJIe)KHOU OTEHKU OIMMOOK, TOJIBKO U3MEPSIOTCS U IO3TOMY UMEIOT COOCTBEHHBIE HEOTIPEACIICHHOCTH.

Bb1n1 npeoxken NpUHIMIL, B COOTBETCTBHU C KOTOPBIM U 33JaHHOTO 3JIEMEHTA Pa3pelIeHus M0 JaIbHOCTH
METEOPOJIOTHYECKHE Paaphbl YCPETHSIIOT MHOTHE OTPaKEHHBIE MMITYJIbCHI 33 TEPHOJ TOJCBETKH paanyca.
bruto pexomeHmOBaHO, 4TOOBI B Cllyyae BO3HHUKHOBEHHsS IIOMEX B TE€YEHHE HEOOJIBIION 4YacTH BPEMEHU
MOJICBETKH pajnyca, BIUSHUE IOMEX YCPETHSJIOCh C YYETOM OTPaKEHHBIX HMITYJIbCOB, HE3aTPOHYTHIX
MOMEXaMHu, B pe3yJIbTaTe Yero BIUSHHUE TOMeX cHIbKaeTcsi. Hanpumep, ecnu pagap paboTaeT npu OTHOLICHUU
nomexa/urym cymiectseHHo Hike —10 1b, HO 9T0 3HaYeHHe He COOIOaeTCs B TeUEHHE KOPOTKOTO IepHoaa
BpeMeHH (HeOOMBIION MPOLIEHT BpEMEHU TOACBETKU PaJiyca), TO BIUSIHHUE TIOMeX OyIeT 3aTeM YCPEeaHEHO C
YUETOM OTPAKEHHBIX UMITYJILCOB, He3aTpoHYThIX momMexamu. Eciu I/N = —10 1B ue cobnrogaercs, HO He u3-
3a BBICOKOTO YpPOBHS IIOMEX, TO BO3MOXKHBIM pPE3yJbTaTOM OyAeT TO, 9YTO HCKa)KEHHOE 3HAuCHHE
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OTpaXKaTeIbHON CIIOCOOHOCTH MOXKET HaXOJHUTHCS B MpefesiaX MPOSKTHBIX MapaMeTpoB JaHHOTO pagapa. K
COXAJICHUIO, TAHHBIA MOJXO0JI MOXET ObITh 3P(PEKTUBHBIM, TOIBKO €CITU MENIAIONIHNA CUTHAN WM CUTHAIIBI
SIBIISIFOTCSL KOTEPEHTHBIMU B TEUCHHE BPEMEHHU MOJICBETKH. I1OCKONBKY 3TO CIy4aeTcsl He4acTo, METOIbI
YCPEAHCHUST MOTYT OBITh HE CcaMbiM J((EKTUBHBIM CIIOCOOOM OCHA0JCHUS BIMSHHUA TIOMEX IpHU
JOTITUIEPOBCKMX MOMeHTax. OJHaKo, 3a HCKIIYEHHEM METCOPOJIOTHUECKIX pPalapoB, B KOTOPBIX
WCIIONB3YeTCA CIEeKTpaiabHast 00paboTka, yCpeaHeHrne MOXKeT ObITh ((EeKTHBHBIM CITIOCOOOM OCITa0IeHUs
HOMEX IIPHU yca0BuH, uTo 3Hadenune /N s cpeqHux momexu 3a nepuo NoacBETKYU cocTapiseT menee —10 ab.

BoszelicTBrie momMex Ha MPOAYKTHI MOJISPUMETPHUECKHX METEOPOJOTHYSCKHX DajapoB WIH PalapoB C
IBOMHOW ToOJNsApU3annel, Takwe Kak muddepeHInaIbHas OTpa)kaTelbHas CIOCOOHOCTh, KOA(P(GUIIHEHT
KOppEeJISIINY, TIOKa3aTeb JUHSHHOHN nenospu3aivu u cnenuduyeckas nuddepennuanpaas dasa, Tpedyer
JOTIOJTHUTEIILHOTO M3YYCHUS C TOYKU 3PCHHSI MATEMATUKUA M U3MEPEHHUH C eNIbI0 KOJMYSCTBCHHOW OLCHKH
YPOBHEH KPUTEPUEB 3alIUThI, HEOOXOAUMBIX JJIs1 00ECIICUCHHUS TOTO, YTOOBI TOMEXH HE HAPYIIAIN MPOAYKTHI
MOJIIPUMETPUUSCKUX PaIapoB.

Crenyer clenaTth BBIBOJI, YTO MOMEXH, CO3/]aBaeMbIe METEOPOJIOTHYECKHM Pajapam, TOIDKHBI OBITh CBEICHBI
K MUHHMYMY C T€M, YTOOBI OCITa0UTh BCE ITOMEXH WIH MPENOTBPATUTh UX. B OTiindne OT cucTeM CBS3H, B
KOTOPBIX MCHOJB3YETCS PE3EpPBUPOBAHME M KOPPEKLUsS OLIMOOK, METEOPOJIOrHYecKHE panapbl HE MOTYT
BOCCTAHOBUTH MOTEPSIHHYI0 HH(popManuio. OIHAKO NPH PacCCMOTPEHHH HCIIONB30BAHUS XapaKTEPUCTHK
pamapos st uccienoBaanii B MCO-R coBMeCTHOTO MCTIONB30BaHSI YaCTOT HEOOXOUMO YIUTHIBATh APYTHE
(akTOpbI, KOTOPBIE PACCMATPUBAIOTCS B CICAYIOIINX Pa3lesiax.

8.3 MareMaTHUYeCcKHUi BbIBO/I KPUTEPUEB 3alLIUTBI METCOPOJIOI'HYECCKHUX paaapoB

MeTeoposoruyeckue pasapbl BBIIONHAIOT TPU 0a30BBIX HM3MEPEHUs, KOTOpble BMecTe ¢ HMH(OpMaIUeH,
KOTOPOH pacrojiaracT orneparop, UCHONb3YIOTCS Ul IOJIy4EHHUs METEOPOJIOTMYECKUX IPOLYKTOB. Tpems
0a30BBIMU MPOJYKTaMH, HA OCHOBAHMH KOTOPBIX MONYYalOT JIPYTHe MPOIYKTHI, SIBISIOTCS OTpakaTeJlbHast
CIOCOOHOCTBH 00JIACTH, paJnalIbHAsl CKOPOCTh M LIMPHHA CIIEKTPA.

B paznene 2 [punoxenus 1 k Otuery MCD-R M.2136 copepkutcs HoapoOHOE pacCMOTPEHHUE MOTyIaeMbIX
MyTEM MaTeMaTHYECKOTO BBIBOJIA KPUTEPUEB TIOMEX METEOPOJIOTHYECKHUX PAJApOB JIJISl THX TPEX MPOIYKTOB,
KOTOpBIE JaJiee TIOATBEPIKAAIOTCS pPe3yIbTaTaMH UCIIBITAHUM, POBEICHHBIX JIJIsl IPOBEPKH 3THX BBIBOIOB.

HecmoTps Ha yn1oO6CTBO M 4acTOE MCIIOIb30BAHNE €MHCTBEHHOTO 3HAYEHUS KPUTEPHS [IOMEX, OHO HE MOXKET
TOYHO HPUMEHSTHCS KO BCEM METEOPOJIOTMYECKUM pajapaM, paboTaroIUuM B OJHOM IOJOCE YacToT.
MeTteoposioruueckrue pajgapbl MPOEKTHPYIOTCA C Pa3lUYHBIMH KadeCTBEHHBIMM IOKA3aTENIsIMU, KOTOPBIE
ONTUMM3UPOBAHBl ISl KOHKPETHBIX MeTeoyciaoBuil. TouHocTh 0a30BBIX NPOAYKTOB W MHHHUMAJIbHOE
orHomenne S/N pamapa M3MEHSIOTCS B 3aBHCHMOCTH OT MPUMEHEHHs pajapa. YeM HWKe MUHHMAIIbHOE
otHotenue S/N, UCToIb3yeMoe paiapoM, TeM HIDKE TpeOyeMble KPUTSPHH 3al[HThI.

O0paboTka curHaia yCTpaHSET MHOTHE TOCJICICTBUS JEHCTBUS IIyMa CHUCTEMBI pajapa MpH W3MEPEHUIX
OTpaXkaTeNIbHOHN CITIOCOOHOCTH M MIMPUHBI CIIEKTPA, U B PE3yJIbTaTe HEKOTOPHIE CUCTEMBI MOTYT 00eCIeunBaTh
OILICHKH 3THUX 0a30BBIX MPOIYKTOB MPH YPOBHSIX CHTHAJIA, HAXOMASIIUXCS HIXKE YPOBHsSI IllyMa IPUEMHHUKA.
OnepaTop panapa BHIOHpAET xKelaeMblii nopor otHomeHus S/N3, KOTOpBI MOKET HAXOAUTHCS B AUANA30HE
ot —12 nb 1o 6 1b.

TumnoBoll MeTeopoJOrHYecKuid pajap, WCHONB30BAHHBIM B MpPHUMEpax, KOTOphle NMPUBEICHBI B IMYyHKTE 2
[Mpunoxenust 1 k Oryery MCD-R M.2136, obecrieunBaeT moje3HbIe M3MEPEHHs BILIOTH 10 ypoBHS S/N,
paBHoro —3 nb. Ilomexu c ypoBHEM cCHrHaja M BBIIIE YXyIIIaT KadyecTBO 0a30BBIX MPOAYKTOB.
DTO MOYEPKUBAET HEOOXOMMMOCTh ycTaHoBineHus 3uauenus |/N, nmpu xoTopom oGecnieunBaeTcs 3aimura
LEJTOCTHOCTH 3TUX MPOAYKTOB.

YunteiBas TpeOOBaHUS K TEXHHUECKUM XapaKTEPUCTUKAM U TOUHOCTH 0a30BbIX JAHHBIX JIF00O0T0 KOHKPETHOTO
METEOPOIIOTHIECKOTO Pajapa, MOXHO BbIBeCTH Teoperudeckue 3Hauenusi |/N, koropeie Tpebyrorcs s
obecriedeHus TOro, 4ToObl 0a30BbIE MPOIYKTHI HE ObLTH HAPYIICHBI B TUIAHE HCKAXKCHUS M BApUAIIHH.

3 TTopor S/N — 3T0 camblit HU3KHIi YPOBEHB, P KOTOPOM 06pabaTHIBAETCS OTPAKEHHBIH CUIHAIL.
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8.4 THIbI BO3MOKHBIX IIOMeEX

MeTteoponoruyeckue pagaapbl MOTYT UCTIBITHIBATE NIEHCTBUE MMOMEX PA3IMYHbIX THUIIOB:
— ITOCTOSTHHEIX;

- H3MEHSIONIUXCS BO BPEMEHH;

— UMITYJTbCHBIX.

Ha mepBoM sTamne nperaraeTcs OnpeaennTs BO3AeHCTBHAE MTOCTOSHHBIX MTOMEX, COOTBETCTBYIOIINX KPUTEPHUIO
sammThl |/N = —10 1B, a 3aTeM OLEHHTH BO3MOKHBIE KDUTEPUH 3aIUTH B OTHOIIEHHHU JPYTUX MCTOYHUKOB
MTOMEX C IEIbI0 00eCTIeYeHHsT aHAIOTHYHOTO YPOBHSI YXYALISHHS TIOKa3aTenel padoThl pajgapa.

8.4.1 Bo3neiicTBHE MOCTOSTHHBIX MOMEX
Kpurepuii 3amutsl /N = 10 1B cOOTBETCTBYET yBeNIM4IeHHUIO IIyMa My 3Hepruu Ha 0,5 1b.

Ecmu ocHOBOH siBiseTCS TPUHIOMI KadHMOPOBKH PafgapoB JJsl COBMEIIEHHS YPOBHS IymMa NPHEMHHKA
(1. e. okosio —113 nbm) ¢ ypoBHeM otpaxkarenabHON crnocoOHoctn 0 dBz Ha paccrosaumm 100 kM, TO
yBEJIMYEHHE IIyMa U3MCHSET HOMHHAIIbHBIC YCIIOBHS pajiapa, CHIKas TaTbHOCTh €ro JICHCTBHS.

Hcxons w3 3TOrO, TpeAdroiarasi, 4To CYIIECTBYIOIIMH OXBaT THUIIOBOTO METEOPOJIOTHYECKOTO pajapa,
pabortatomiero B muamazoHe yactot 5250—-5725 MI'ni, cocraisiet mpumepHo 110 200 KM, B TAOIHUIIE 2 IPUBEICHEI
JAaHHBIC MMOTEPH MO JAJIBHOCTU U OXBATYy B 3aBUCUMOCTH OT YBCJIMYCHUA YPOBHA ITOMEX I/N 1 aryma.

TABJINIIA 2
IHoTepu mo JaNbHOCTH JEHCTBUA U 0XBATY
Voomrtenme myua | “CTECIN | nossmaorn | (0% ormoourerama
(ab) (kM) TLIOLIA/IH)
0,5 -10 11 11%
1 —6 22 21%
2 -2,3 42 38%
3 0 59 50%
4 1,8 75 61%
5 33 88 69%
6 4,7 100 75%
7 6 111 80%
8 7,3 121 84%
9 8,4 130 88%
10 9,5 137 90%

C nmpyroil CTOpOHBI, IIOCTOSHHBIE TTIOMEXH CO3JAI0T TaKXKe YBEJIWYECHHE SHEPTrHH, IPUHUMAEMOU pagapoM,
KOTOpoe OYAET YUUTBIBATHLCS MIPU pacueTe OTpaskaTeIbHON CIOCOOHOCTH.

B cooTBeTcTBUMU ¢ ommcaHWEM, MMPUBEICHHOM B ITyHKTE 2.2, MHTCHCHUBHOCTH OCAJKOB, COOTBETCTBYIOIIAS
OTIpEJIeICHHOMY YPOBHIO OTpaXkaTelbHOU criocoOHocTH (11B), 3a1aeTcst BhIpaKeHUEM:
z = AR"B,
rae
Z: OoTpakaTeibHas CIOCOOHOCTB;
A: mocTOsSHHasI paCCEUBaHUS;

B: MHOXHTENb HHTEHCUBHOCTH
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z =10log z (dBz),
rae
dBz: orpaxkarenpHas CriocoOHOCTH (Ib).
[Meperpynmupyst WieHbl U perias st R, moiayyaem ciienyrolee ypaBHEHUE:
Bk
0
R ™| 200

Ecmu npeamonoxuts, 4to yBenuueHue OdHeprun C  SBIAETCS TOCTOSHHBIM, TO Ppe3YyJIbTHPYIOIIAS
MHTEHCUBHOCTb COCTABUT:

1
10(delo+CJ [l,GJ
R(MM/q) = T

Torma YBEIIMYEHNUE NHTCHCUBHOCTH OO/ B ITPOLCHTAX SABJIACTCA IIOCTOSHHOM BeJ'II/I‘H/IHOI\/’I, KOTOpasd 3a1acTCA
BBIPAXKCHUEM:

C
p(R,,.) =100 x 10[Ej—1 .

B Ta6JII/IHe 3 Hepe[H/IC.HeHBI IIOCTOSSHHBIC paccesleI U MHOXXUTCIN MHTCHCUBHOCTHU IJIsI HECKOJIBKHUX THUIIOB
0CaKOB%.

TABJIVLIA 3
ITocTosiHHBIE paccesiHUA M MHOKMTEIM HHTEHCUBHOCTH IJIS PA3JIMYHBIX CJIy4YaeB 0CAJIKOB
Howk KoHBeKTUBHBII
Ilepemennbie B aTMochepHOM CHer I'pan
JI0KAb
cioe
IocrosiHuas paccesiaus (A) 200 500 2000 2000
MHOoX#uTeTh HHTEHCUBHOCTH (B) 1,6 15 2 1,29

B Ta6J'II/II_Ie 4 MMPUBCACHBI JaHHBIC 00 YBCINYCHUN MHTCHCUBHOCTU JOXKAA I HECKOJIBKUX CJIy4acB OCaJIKOB.

4 IlocTostHHBIE IS HOXKIS B aTMOCCl)CpHOM CJIO€, KOHBCKTHMBHOI'O MOXKIA, CHETa W rpaga, a TaKKE MHOXHUTCIN
WHTCHCUBHOCTH IMOJTYYCHBI HA OCHOBEC I/ISMCpeHI/II‘/'I.
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TABJIMLA 4
Cnozuca 0 IIE€PEOLCHKE 0CAaAKOB
YBeaundenue
YBeaundenue YBeanvenue
HHTEHCHBHOCTH YBeanuenune
CooTBeTcTBYIOLIIEE HMHTEHCHBHOCTH HHTEHCHBHOCTH
YBeanuenue JOKIA HHTEHCHBHOCTH
ornomenue /N KOHBEKTHBHOI'O BBINAJeHUA
myma (a1b) B aTMoc(epHOM cHeromajaa

(nb) AOKAS rpaga

ciaoe (%) (%) (%)

(%)

0,5 -10 7,5 8,0 59 9,3
1 -6 15,5 16,6 12,2 19,5
2 -2,3 33,4 35,9 25,9 429
3 0 54,0 58,5 41,3 70,8
4 1,8 77,8 84,8 58,5 104,2
5 3,3 105,4 1154 77,8 1441
6 4,7 137,1 151,2 99,5 191,8
7 6 173,8 192,9 123,9 248,8
8 7,3 216,2 2415 151,2 317
9 8,4 265,2 298,1 181,8 398,5
10 9,5 321,7 364,2 216,2 495,9

Ot PacCUCThbl IOKAa3bIBAIOT, YTO HC3aBUCHMMO OT HMHTCHCHUBHOCTU MOOXKAA W THUIIOB OCAaJAKOB IIPOLCHT
MIEPEOIICHKH, COOTBETCTBYIOICH 3aJaHHOMY IIOCTOSHHOMY YBEIMYCHUIO OJHEPTUH, TAKKE SBISIETCS
MTOCTOSTHHBIM H, TAKAM 00Pa30M, M HeJb3s peHeOpeys.

Taxke, paccMaTpuBasi pacdeT OTpPaKaTeJIbHOW CIIOCOOHOCTH ISl 3a/IaHHOTO DJJIeMEHTa H300paKeHHS,
OCHOBaHHBIN Ha cpenHeM 3HaueHuu (dBz), o BceM olieHKaM U COOTBETCTBYIOIIEE CTAaHAAPTHOE OTKIOHECHHE,
CTOUT OTMETHUTh, UTO MOCTOSIHHOE YBEIIMYEHUE SHEPIHH 10 BCEM OILICHKAM YBEIWYHT CPEIIHEE 3HAUCHUE, HO
HE U3MEHUT CTaHJIAPTHOE OTKJIOHEHHE. JTO 03HAYAET, YTO OHO HE MU3MEHUT PE3YJIbTaT OOHAPYKEHUS 0K
pamapoMm (T.e. H3MEpEHHE, COOTBETCTBYIOIEE OTCYTCTBHIO JIOKACBOW SYCHKH, MO-TIPEeKHEMY OyeT
CUHTATHCS TAKOBBIM), & OKKET BIUSHHUE TOJILKO HA IAHHBIC 00 HMHTCHCUBHOCTH JIOMKIS.

HuTepecHO Takke OTMETHTH, YTO B CIIydae MOTEPh B OTHOIIEHHH OXBaTa WIIM TEPEONEHKH WHTEHCUBHOCTHU
o5 3amuTHBINA kKputepuii —10 nb npeacrapiser yxyameHnue B quana3one ot 7 10 11%, uto, Kak mpaBuiio,
SIBIISIETCS] TIPUEMIIEMBIM IS BCEX CITYXKO pasiioCBsI3U.

B ciiyuae nommuiepoBCKMX HM3MEPEHHUI OLIEHKA BO3ACHCTBHUS 3aJaHHBIX ITOCTOSHHBIX MOMEX OTIMYAeTCs
MPOM3BOJIBHBIM 00Pa30M U, B YACTHOCTH, OYJIET 3aBUCETh OT TOT0, KAKUM 00pa3oM ¢aza MEIIaroIero Curoaia
MOKET U3MEHUTH (Da3y MOJIE3HOTO CUTHANA.

DT0 mocIeNHee NOMYIIeHNE ONPE/ICIICHHO HE SBIISICTCS OYEBUIAHBIM IS OTIpEAeNieHNsI U OyJIeT 3aBUCETh OT
CUTHAJIa W/WIIA OKpYXarolen cpepl. O0e CUTyallul pacCMaTPUBAIOTCS B CICTYIONINX CIYYasiX.

Cnyuaii 1: eciiv ¢a3a MEIIAIONIET0 CUIHAJIA, 00HAPYKEHHOTO PajapoM, SIBIISIETCS CIIy4aiHOM, TO 3TO
03HAYaET, YTO PE3YIbTHPYIOIINH BEKTOp OyAeT CTATHCTUYECKH HYJIEBBIM, KaKMM ObI HH OBUI €ro
ypoBeHb. Takum 00pa3oM, TEOPETUUESCKH OH HE OKaXKET BO3ICHCTBHUS HA U3MEPEHUS CKOPOCTH BETpa.

Cnyuau 2. ecnu oOHapy>KeHHas (as3a sBJISIEeTCS CIy4allHOM M TOYTH MOCTOSIHHOM, TO B PE3yJibTare
OyZeT IMeTh MECTO MTOCTOSHHBIN BEKTOP C ONPEAETICHHBIM MOJTyJIEM, F BO3/IEHCTBIE Ha H3MEpPEHHUE
CKOpPOCTH BeTpa OyIeT 3aBHCETh KakK OT (a3bl, TAaK U OT MOIYJISI TAKOTO BEKTOPA.

Kpome Toro, MOXKHO Takke MPEANONI0KHTh, YTO, KOT/Ia YPOBEHb MOMEX TOpa3/i0 HIKE YPOBHS ITOJIE3HOTO
curHana, (aza MmoJIe3HOTO CHT'Haja He MeHsercs. Eclii ypoBeHb MeNIamIero curHana 0yJeT CyIiecCTBEHHO
BBIIIIE, TO Torma ¢asza, oOHapyKEHHas pamgapoM, OymeT ¢da3ol MEIIAIOIIeT0 CHWTHajda W CHOBa OymyT
paccMmarpuBaThes cirydau 1 u 2 Beime. [IpencraBisercs, 4To B MPOMEKYTOYHOM CUTYAIVH, T. €. KOTJa YPOBHH
MEIIAOIIEro U MOJIe3HOTO CUTHAJIOB SIBIISTIOTCS CXOJHBIMU, JOBOJIBHO CJIOKHO OIICHUTH, KAKOW M3 CUTHAJIOB
OyzeT ynpasisiTh OOHapyXeHHeM (a3bl.
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8.4.2  Bo3neiicTBHE UMITYJIbCHBIX OMeEX

MmnynbcHBIE TMOMEXH MOTYT OKa3blBaTh 3HAYUTEIBHOEC BO3JICHCTBHE HAa JaHHBIC OTpaKATEIHHOM
CIOCOOHOCTH, KOTOPBIE METEOPOJIOT UCIIOJIB3YET JJISi COCTABICHHUS MPOTHO3a HEOJIATONPHUSITHBIX TTOTOIHBIX
YCIIOBHI. B HEKOTOPBIX CIIydasiX HMITYJIbCHBIC TIOMEXH MOT'YT IPUBECTH K TOMY, YTO 110 JJAHHBIM OTPaXKCHHBIX
CUTHAJIOB OyJleT HEBO3MOXXHO COCTAaBUTh HAJIeKHOE M300pakeHwe Ieneid B arMocdepe. Ilpumepsr atoro
MOJKHO YBUJIETh Ha pUCYHKe 12.

PUCYHOK 12

1/1306pa9|ce1me Ha 3KpaHe MeTeoPOoJIOrHieCcKoro pajapa nmpu OTCyTCTBud mnoMex
u moGpameHne, HCKAXKECHHOE IIOMeXaMu (pemnM ocazucon)

etz S N G D I

Reflectivity (dBZ) Image

=ZM shft-IR=DBL ZM wmdI=RE-CNTR shft-mdi=8X shft-rght=FULL UNZM rght=UNZM

HEN ¢ | ;
Ctraz: 135.0dg Wval: 0999.0 . 4 Vol: 121  cCtrAz: 135.0dg +val: 0999.0 Selhz:
i 1  ctrRn: 1.4k H 0.0 lon  SelBn: . #16:11: : 1 cteBn: 1.4k =+ 0.0 kn  SelBn:
K veP: 11 Mag : 0.5deq Nygst: 25m/s | VeP: 11 Mag: 4 : 0.5deq Nygst: 26m/s

M.1849-12
JIOTIOJTHUTENIBHBINA IPUMED MTOMEX, CO3/IaBAEMbIX METEOPOJIONMIECKOMY Paapy OJAMHOYHBIM MAJOMOIIHBIM
nepeaTYuKoM, HaXOIAIIEMCS B TOMEIEHUH, MOKHO YBHIETh HA pUCyHKe 13.
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PUCYHOK 13

ITomexu MeTeOpOIOrHYECKOMY Pafiapy (PexKuM 0CaJKOB)

M.1849-13
B ClIydya€ MCHIAIOIIETO MPUMCHCHH, IEPEAAIONICTO UMITYJIbCHBIC CUTHAJIbI, U B CUJIY IIPpHUHIUIIA H3MepeHI/Iﬁ

WHTEHCUBHOCTU JIOXKSI U CKOPOCTH BETPa, OCHOBAHHOTO HA YCPEJHEHHM 10 MHOTMM HUMITyJIbCaM pajaapa,
MIPENICTABISIETCST BEPOSTHBIM, 4YTO BO3JCHCTBHE Ha METEOPOJOTHYECKHE pajgapbl OyneT 3aBHCETh OT
otHomienuss UITM cTpoOOB METEOPOJIOrMYECKUX paaapoB (JUIMTEIBLHOCTh HMITYJILCOB) M MEIIAIOIIEro
HWCTOYHHUKA.

B mepBoM mnpuOIIKEHUM TpEAnojaraeTcs, 4TO 3TO OTHOIICHHE MOXET OBITh PAacCYMTaHO Ha OCHOBE
(dhopmytel, copepikareiics B myHkTe 3.2 Pexomengammu MC3-R RS.1280 u mo3Bossironie onpeaennTs JOIT0
COBIMAJIAIOIIMX HMITYJbCOB JIBYX HMMITYJIbCHBIX NMPUMEHEHUH, KOTOpas OyaeT 3aBHCETh OT TOIrO, CBS3aHBI
(cmyuait 1) wnm He cBsizaHBI (caydait [I) 4acTOTHI TOBTOPEHMS MOJIE3HBIX W MEMIAIONINX CUTHAJIOB LEIBIMHU
KpaTHBIMH. J10JIs1 COBMAIAIOIINX UMITYJIbCOB, fc, MOXKET OBbITh Hali/IeHA U3 BBIPAKEHHUIA:

_ GCF(PRF;, PRF, )
¢ PRF

i ciy4ast
g

f. = PRF; (rg + Tj ) A caydas 11,

rze
PRFi: yacroTa MeIIaOnuX UMITYJIbCOB, €AMHUIIBL: [ 11 1M UMITYJIBCOB B CEKYHIY (MMIL/C);
PRFy: gacTtora moBTOpeHUs CTpoOa;
GCF (PRFi, PRFy): nanbGonbmmii Mmuoxxurens PRF; u PRFg;
T! JUITENHHOCTh MEMIAIONIETO UMITYJIbCA, €IUHUIIBI: CEKYH/IBI;
Tg: AJTUTEIBHOCTH CTPOOA.

OtmetuM, 4TO eciu T > Tg 1 Yl mone3HbIX W MENIArIIUX UMIYJIbCOB HE CBSI3aHBI LIEIBIMU KPATHBIMU
(cmyuaii 1), fo mpubM3uTeNnBHO ABIIETCS KOXPPHUIIMEHTOM 3aIIOTHEHUS MEIIAIOIINX UMITYJIbCOB.

Hcxons w3 3T0r0, C IENBI0 TOUICPIKAaHUS TOTO ke YpoBHsS yxymauieHus (okoio 10%) B OTHOIICHHU
MOCTOSIHHON TomMexH, korga mnpuMeHsercss |/Neonstant = —10 1B, mnpenmonaraercsi, 4TO0 MaKCHUMalbHOE
ornomenwe |/N, kacaromeecss IMITYyIBCHBIX TIOMEX, MOXKET OBITh 3aJaH0 (POPMYJION:
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I/N N, ... —10 log(f,).

pulse — constant

B aeiicTBUTENBHOCTH, €CITU JIOJIST COBMAIAIONINX UMITYJIBCOB paBHa 0,5, 03HaYas, 4TO OJ[HA U3 JABYX OIICHOK
pamapa Oynet "3arps3HeHa" ToMeXaMu U YTO yPOBEHb MEIIAoNIero curaana Oynet saBoe 6omnpime (+3 ab) mo
CpaBHEHHIO ¢ cutyalmeit, coorBerctByromieii I/N =—10 nb, ouyeBuaHO, YTO CpeiHEe 3HAYCHUE, PACCYUTAHHOE
pamapom, OyIET TeM xKe.

C npyroii CTOPOHBI, CTAHAAPTHOE OTKIIOHEHUE YBEJIMIHUTCS, YTO B HEKOTOPBIX CITydasiX MPUBEET K MPUHSATHIO
(aKTa HEMETEOPOJIOTHUECKOTO XapaKTepa 3a CUTYaIHIo N0k . B aToM cityyae 10-porieHTHOE yXy/IIIeHUE
CUHTAETCS IPUEMJICMBIM, OJTHAKO 3TO BCE ellle TpeOyeT paTu(GUIIUPOBAHUS U TIOATBEPKACHUS, OCHOBAHHOTO
Ha BBIYMCIICHHUH, & TAK)KE HA UCTIBITAHUH.

CremyeT OTMETHTh, YTO TIPUBEACHHBIH BBIIIE IPUHIIUI, B COOTBETCTBHHU C KOTOPbIM O0Jbliee 3HaueHue I/N,
COOTBETCTBYIOIIEE THUKOBOH MOIIHOCTH HUMITYJbCHBIX TIOMEX, MOXET OBITb JONYCTHMBIM  JJIS
METEOPOJIOTHYECKUX PaJapoB, ObUT MOATBEPIK/ICH HEAABHO MPOBEACHHBIM HcTbITanneM (cM. [Ipunoxenue 2
k Otuery MC3-R M.2136). Jlaxxe HecMOTps Ha TO, 4TO (hopMyJia BBIIIEe HEe ObLIA MOTHOCTHIO POBEPEHA IS
BCEX CIIyd4aeB, IPEAIONAraercsi, 4YTo OHA IPEACTaBISET COOTBETCTBYIOIMH moaxoa. OaHako ObUIO ObI
[eNecoo0pa3Ho  MPOBECTH  JOMOJHUTENBHBIM  aHAmW3 ISl ONPENeNICHUS  B3aMMOCBSI3HM  MEXKIY
XapaKTepUCTUKAMH 3aTparuBaeMoro curHaina u cursaia nomex (UM u iutensHOCTh HMITYITBCOB).

8.42.1  AJbTepHATHBHBII MeTO] NMoxy4YeHus yposueii I/N

MeTeoposornyeckue pagapbl 00padaThIBAIOT OTPAKEHHbIE CHTHAIBI JUIS  BBIIOJHCHUS HM3MEPEHHH,
KacaloluXCcsl XapaKkTepa OCaJKOB M BeTpoBoro pexkuma. OOpaboTka BKIHOYaeT cOOp M 00pabOTKy JaHHBIX
0a30BBIX MPOAYKTOB — OTPAKATEIBHON CITOCOOHOCTH, CpeAHell paananbHON CKOPOCTH W HIUPUHBI CIIEKTPA.
VpoineHHo, pajap YCpeaHseT BHIOOPKY OTPaKEHHBIX CUTHAJIOB IS TIOJTyYESHHUSI OLIEHOK, HEOOXOAUMBIX JIJIsI
CO3/IaHUsI METECOPOJIOTHYECKUX MPOAYKTOB. DYHKIHUSA yCPETHEHHS O00CCIICUUT METCOPOJOTHYECKHM pajaap
CIIOCOOHOCTBIO 00pabaThIBATh UMITYJILCHBIE TOMEXH 0OJiee BBICOKMX YPOBHEH, OTHOCAIIMECS K TIOMEXaM B
BHUJIE HE3aTYXAIONIMX WIIN [TYyMOIO00HBIX CHTHAJIOB.

MeTteoposorudeckre pasapbl 00padaThIBalOT HECKOJIBKO OTPAKEHHBIX UMITYJIBCOB, IMTOMAIAIONINX B 3JIEMEHT
paspelieHusl 1Mo JalnbHOCTH, Ui (OPMHPOBaHWS BBIOOPKH, pa3Mep KOTOpOW yCTaHAaBIMBAETCS
MOJIb30BaTENIEM. OTH HECKOJIBKO OTPaKEHHBIX HMITYJIbCOB, (OPMHPYIONIMX 3JIEMEHT pa3pelieHus 1o
JATBHOCTH, YCPEIHSIOTCS I TIONYyUYeHUs OIEHKH 3JIEMEHTa pa3pelieHus 1o naibHocTH. [Ipemmaraembie
cucrembl CCHU3 u Mereoposiorndeckue pajiapbl padOTalOT Ha CYIIECTBEHHO pa3IMYArOIIUXCS YacTOTax
MOBTOPEHHS UMITYJIbCOB, MTO3TOMY BEPOSTHOCTH IMOMAaJaHusl 0ojiee OJJHOTO MEIMIArIIero UMITyIbca B OJWH
Ha0Op BBIOOPOK 3JIEMEHTOB pa3pelIeHuUs 10 JATBHOCTH METEOPOJIOTHUECKOTO pajapa sSBiseTcs HeOOoIbIon
MpH YCJIOBUW Majoro pasMmepa BbIOOpPKH. llogxom cocToMT B ompefeneHMH MaKCHMalIbHOTO YPOBHSA
OJTMHOYHOTO HMMITYJIbca, PU KOTOPOM cCpellHee 3HayeHHEe MO pa3Mepy BBHIOOpKH He Oy/AeT BBIXOJHUThH 32
TIpeIeNbl KAYeCTBEHHBIX ITOKa3aTenell 0a30BbIX MPOAYKTOB JaHHBIX pajapa.

Omnpenenenue KpuTepus 3allUTHl TpeOyeT MOHUMaHHs TPeOOBAHUI B OTHOIIEHHUH TOYHOCTH, KACAIOLIHXCS
YPOBHS IIyMa MPUEMHUKA, MUHHUMAJIBHOTO OTHOIIEHHS CUTHAI/IIYM, HCIOJB3yeMOoro Juis oOpaboTku, U
0a30BBIX TPOJYKTOB pajapa (OTpakaTeNbHON CIIOCOOHOCTH, CpEJHEH pajranbHOW CKOPOCTH W IIMPHHEI
crekrpa). [lockoabpKy B JaHHOH MoJjioce 4acTOT paboTaIOT pa3iIMyHbIe METEOPOIIOTHIECKUE Paslapbl, JOJKHBI
OBITH cIeNaHbl HEKOTOpPbIE MpeanonokeHus. Pagap, ncnonp30BaHHBIN MPH aHAIM3E, UIMEET MUHUMAJIbHBIA
ypoBeHb Iryma npuemnnka —110 1bm nipu camoit y3koi mmpuHe monocst [T4.

3HaueHHe MUHHMMAJILHOTO OTHOIICHUS CUTHAJ/IIYM, BEpPOSATHO, CIIOKHEE BCEr0 YCTAaHOBHUTH HE IS
KOHKpETHOro pajaapa. s pagapos, padorarouux B nonoce 4actoT 2700—2900 MI'11, THUIIOBBIMU SIBJISIFOTCS
otHomeHus1 curHain/mym 0-3 b, MOCKOJBKY paxapbl, padOTaOIMe Ha HIKHEH dYacToTre, OOBIYHO
IKCILTYaTUPYIOTCS ISl OOHAPYKEHHUS Ha OOJIBIIUX PACCTOSIHUAX. MeTeopoIorniecKue paiapsl, padoTaromme
B mosioce gactor 9300-9500 MI', kak TpaBHIIO, WCIOJIB3YIOTCS Ha 0Ooyiee KOPOTKHX DPACCTOSHHSAX IS
oOHapy KeHus ¢ 0oJiee BBICOKMM pa3pelIeHueM U MOTYT paboTaTh P OOJBIIUX MUHUMAJIbHBIX OTHOIICHHSX
curHan/myM. B Tabmume 5 mpexacrtaBieHsl TpeOyemble Ui 3TOTO aHAIM3a 3HAYEHUS] TOYHOCTH 0a30BBIX
npoayktoB faHHbIX npu S/N = +3 1b 1 MUHHMaITBHOM ypOBHE LifyMa, coctasiisitorieM —110 nbm.
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TABJIMIIA 5

TpeOoBaHMS K TOUHOCTH JAHHBIX

TpeGoBanus K TOUHOCTH HA30BBIX AAHHBIX

OrneHka oTpakaTeabHONU CIOCOOHOCTH 1 b
OrneHka CKOpOCTH 1 m/c
OreHKa MIUPHUHEI CIICKTPa 1000 I't

Kak mokazano B Tabmume 5, IsI METEOPOJOTHYECKOTO pajapa, WCHOIB3yeMOTO B IaHHOM IIpHUMEpe,
MIPEATIOIaraeTcs, 9YTo MaKCUMAaJILHEIH TTpeIel HCKaKEeHUS OTpakaTelIbHOM CITOCOOHOCTH cocTaBiisieT 1 ab, uto
COOTBETCTBYET OTHOIICHHUIO TTOMeXa/MHHUMANTbHBIN curHai I/S, papaomy 0,26, WM OTHONMICHHIO MOIIHOCTH
1,26. Pa3mep BBIOOPKH OTpaXKaTeILHOM CIIOCOOHOCTH OYJIET MPEAIOoaraThCs paBHbIM 25. Bo3aMoxkeH pa3mep
BEIOOPKH, OONBIIMN 25, 9TO MO3BONIAET AOMOJHUTENFHO CHU3UTH BIHMSHUAE OJUHOYHOTO WMITYIhCA, OJHAKO
6OJIBHIPII>'I pasMep BI)I60pKI/I TAKXXC YBCIIMYUBACT BCPOATHOCTD IMOABIICHUA BTOPOro0 MEIIAIOIICTO UMITYJIbECa B
TOH K€ BBIOOPKE.

8.4.2.2 Pacuer I/N pj1s1 AMIIyJIbCHOT0 HCTOYHHKA TMOMeX (OAMHOYHOE MONA aHHe)

8.4.2.2.1 TIlpenmosno:keHust

- HopmanpsHO BoccTaHaBIMBAaEeMbI CHTHAT MUHIMAJIHFHOTO YPOBHS MMEET OTHOIIEHHE CHTHAI/TIYM,
paBHoe 2 1b.

— UckaxeHne 3aBUCUT OT OTHOIIEHHUS CUTHAJIA K CPEIHEN MOITHOCTH noMeX. [103ToMy OHO 3aBUCHUT OT
YPOBHSI IOMEX U KOJIMYECTBA "MonagaHuil" B mepuogorpaMmMy OLEHKH.

- MakcuManbHBI YPOBEHb IIOMEX B OTHOIICHWH OTPaKaTelIbHOH CIOCOOHOCTH OmpeaessieTcs
UCKa)KEHHEM OTpPaXKaTeJIbHON CIIOCOOHOCTH.

— Hckaxenne oTpaxkarenpHol ciocooHocTH (Rb) B 1 1b maet oTHOmEHHe MOIITHOCTH, paBHOe 1,2589.
Ornorrenne mMoraoctr = 10710 = 1001 = 1 25892589,

BrruuTas OTHOIIEHHE HEHWCKAKCHHON MOIMHOCTH W3 OTHOIIEGHUS MOIIHOCTH, MPHU KOTOPOW BO3HHUKAET
nckaxenue B 1 nb, moixyyaem oTHoIIeHHe momexa/curaai, pagHoe 0,2589.

/S = [10®010) _ 10(RP10] = [1,2589 — 1] = 0,2589.
YpOBEeHb MOIITHOCTH TIOMEX MOKET OBITh PACCUUTAH C TIOMOMIBIO CIIeAYIOMIEH GopMyIIbI:
IL = (Ns) (1/S) = (16) (0,2589) = 4,414.
OT0 3HaUEHHE COOTBETCTBYET curHaiy 6,17 nb.
IL (nb) = 10 log (4,14) = 6,17 nb.
B cnydae oTHOIIEHUsI CHTHAN/TITyM, paBHOTO 3 1B, /N MOKeT ObITh paccUuTaHO CIACIYIOMIUM 00pa3oM:
I/N=6,17 nb + 3 1b =9,17 nb.

OObeauHss 3TH MoKa3aTenu B pyHKIHMI0, kotopas onuckiBaeT /N mo otHomenuro k Ns, I/N u Ry, momydaem
MakcuMaapHO Tpebyemoe I/N s oguHOouHOTO "Momaganus":

IIN = [10 log [(N,) (1/S)]]+SIN,
rae
Ns: KOJIUYeCTBO BHIOOPOK B OIICHKE;
Smp: CpEIHAA MOIIHOCThH CUTHAJA;
S/N: OTHOIIIEHHE CHTHAII/IIyM IPUEMHHKA;
I/S: oTHOImIEHME TOMeXa/cHUrHaII,

a /S BeIpakaercs Kak:



30 Pex. MC3-R M.1849-2

1S = [10(Ry/10)]— |10 T (N ¢ /10)),
riue
Rp: HWCKa)keHHE OTpakaTeITLHOM CIIOCOOHOCTH;
Nnf: HOPMHPOBAHHBIN MUHUMABHBIA YPOBEHD IITyMa.
OObenuHsIs ypaBHEHUS, IOTydaeM:
IN =10 log [(N,) ([0 T (R,/10] - [10 T (N, /10])] + SIN.

Hwxe nmpuBoauTCs MpUMEpHBIH pacdeT, OCHOBAHHBIIN Ha BhIIIEYKa3aHHBIX MTPEIMTOI0KEHHUSIX.

8.4.2.2.2 IIpumepHBbIii pacuer

IIpennonoxxenus:
Ns =16
SIN =3 1b
Ry =1xb
Nne =0 ab°

IN = [10 log [(N) ([20 1 (Ry/20] — [10 T (N 1 /10] )|+ S/N
I/N =[10 log [(16) ([10 T 1/10] - [10 T (0/10] )]+ 3=9.17 5.

8.4.3 Bo3neiicTBre U3MeHSIOIUXCS BO BpeMeHU MoMeX

Ha pucynkax 14 u 15 npeacraBieHbl BO3MOXHBIE MOMeXH cO CTOpoHbl cucteMbl PCA (pamap c
CHUHTE3MPOBAHHOM arepTypoil) U U3MEHSIONINECS BO BpEMEHH ITOMEXH.

PUCYHOK 14

I/IHTeraJILHaﬂ q)yHKIII(ISl pacnpeaejeHus MMKOBOIro 3HAaYCHHUs OTHOIICHUSA HOMeXa/IIIyM

1 [ukoBoe oTHoweHue //N Ha BXO/ie IPUEMHUKA pajapa

10

. ——PCAl |
< < " . == =PCA 2
\ A N ~—=PCAZb
N \ N — = -PCA3a |
PCA 3b

10

[TpoueHT BpemMeHuU
—
(=]

=30 -20 -10 0 10 20 30 40 50

[Tuxosoe I/N (nb) M.1849-14

5 B 3TOM npuMepe MUHMMAJIbHbI yPOBEHb IITyMa IPUBE/ICH K YPOBHIO HEHCKAKEHHOTO CHTHAJIA U YCTAHOBIICH PABHBIM
0 nb.
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PUCYHOK 15

IInkoBoe oTHomeHue 7/NV B 3aBUCHMOCTH OT BPeMEHH /IJIsl OAHOT0 NPOX0/ia
HaJl MeTeOPOJIOrMYeCKHM PaiapoM

30 | : T 7 ! z
25 ¢ 1
I'mapnbii nenectok PCA 3
20 | : B OOKOBBIX JIEMECTKAX
- HA3eMHOTO Pajiapa
\L% 15 + , . -
Z %
=10 v
8 Boxkosele nenectku PCA 3
g 5} B DOKOBBIX JIETeCTKax y
= HA3eMHOro pajaapa
= [
0 |
-5 4
~10 - 4
_l 5 1 1 ] 1 1 1
44 441 442 443 444 445 446 447 448
5 x 10"
pems () M.1849-15

Ha ocHOBaHMHM 3THX HILTIOCTPALUi NpeACTAB/IsAeTCS BEPOSATHBIM BOSHHKHOBEHHE IBYX CHTYalUii:

a) B IIEpPBOil cuTyalnuH BbICOKHi ypoBeHb |/N Oyner co3maBaTbhcsi Ha KOPOTKOE BpeMsl, B T€UYECHHE
KOTOPOT'O METEOPOJIOTHIECCKUH pajiap, Mo-BUANMOMY, OYJIET HAaXOUTHCS B HepabodeM COCTOSTHUN —
BO3MOXHOCTH M3MEPEHUN MHTCHCUBHOCTH JOXKs OyayT 3a0J0KHPOBAHbI WIH OylEeT UMETh MECTO
CYIIIECTBEHHAS MEPEOICHKa HHTEHCUBHOCTH JTOXK/IS;

b) BO BTOPOM CUTYAIMH B TEYCHUE JUIMTEIBHOTO Meprojia BpeMeHH (mpubnusurensHo 400 ¢) kpurepuu
noMex OyAyT MpPEeBBILIATHCS.

CnoXHO OLEHUTH BO3JCHCTBHE NOMEX 3TOrO THIIA HAa METEOPOJOrHdYeckue panapbl. OJHAKO Clexyer
MPEIONI0KUTh, YTO BBUIY MAJIOW MPOJOKUTEIHHOCTH UHTETPAIMU DJIEMEHTOB M300pakKeHUsI, BEPOSTHO,
Oy/IyT UMETh MECTO M3MEHSIOIINECS BO BDEMEHH IIOMEXH; B KPATKOCPOYHOH IepcIieKTUBe (T. €. IPH aHaTn3e
M0 K&KAOMY DJIEMEHTY U300paskeHHs) MOTJIO OBl TPUMEHSITHCS TAKOE K€ BO3IECHCTBHE, UTO U IIPH MOCTOSIHHBIX
rmomexax (MMITyJIBCHBIX FJIM HEHMITYJBCHBIX), KaKk omucaHo B MyHKTax 8.4.1 u 8.4.2. B 3aBucumoctu oT
ciydas W A KaXJOTO dJIEMEeHTa M300pakKeHWs ONpe/iesieHHe BO3JEHCTBHA M3MEHSIONNXCS BO BPEMEHHU
MIOMEX SIBJISIETCSA HEMPOCTOH 3a1aueil.

[Tpu3HaBas HEOOXOAMMOCTH AabHEHIIEro 1 0oJee MOAPOOHOr0 aHAIM3a, CIIelyeT OTMETHTh, 4TO ypoBeHs I/N
=30 nb (6e3 ygera uMITyJIbCHOTO XapakTepa n3mydeHust PCA), KOTOPBI MOT ObI COOTBETCTBOBAThH CUTYAITUH
1, MOXeT co3/1aBaTh B JIAHHOH OOJIACTH CYNIECTBEHHYIO TIEPEOIEHKY MTHOBEHHOW WHTEHCHBHOCTH JIOXKI,
KOTOpasi HICKa3UT JOJITOBPEMEHHBIE (OT OHOTO Yaca 0 HECKOJIBKHUX JHEH) CTATUCTUIECKHE TaHHbIE O IO/,
WCTIOJIb3YEeMBIE B MPOIeccax OMOBEMICHUS! 00 OMACHBIX THPOJIOTHYECKUX YCIOBUSX. JIMTENLHOCTD TIOMEX,
cocrasistomas nmpuMepHo 400 ¢, cCOOTBETCTBYET 7 TOBOPOTAM pajiapa W OTHOCUTCS K OOKOBBIM JIETIECTKAM
panapa. B 3TOM ciryyae Ha OosbLIOE KOJINYECTBO 3JIEMEHTOB n300paKeHHs
(u, cnemoBaTeNpHO, HA OONBLIYIO reorpaguyuecKylo 30Hy) OyAeT BO3JeiCTBOBATh HECKOIBKO BO3HUKAIOIINX
MIOMEX, YTO CHEJaeT HEBO3MOXKHON aNMpOKCHMAIIMIO 3JIEMEHTOB H300pakeHHs. OUYeBHIHO, YTO pa3sMep
reorpaduyeckoii 30HBI 3aBUCHUT OT YpPOBHS IIOMEX, KOTOpBIE, KaK MpENINoiaraercsi, MpexAe BCETOo
BO3ICHCTBYIOT Ha Kpal 30HBI MOKPHITUS pafgapa. Jake HEOONbLIME MOMEXH MOTYT OOYCIIOBHTH MOTEPH B
OTHOILICHUH MOKPBITHS, COCTABIIAIONINE HECKOJIBKO JECITKOB MPOLICHTOB.

Omnpenenenne BO3AEHCTBHS N3MEHSIOMIMXCS BO BpEMEHH MTOMEX SBIISIETCS] HEMPOCTOM 3a/1adeil u moTpedyer
aHaIu3a B KaXJOM OTJEIBHOM CIIy4yae, YUMTHIBAIOIIETO PE3yNbTaThl JUHAMUYECKOTO MOJEIUPOBAHUA, Ha
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OCHOBC KOTOPOI'0 JOJI’KHBI 6yI[yT MPUMCHSATBCSA KPUTCPUHN TIOMEX, UCIIOJIB3YCMbIC B OTHOIICHUN UCTOYHUKOB
TMOCTOAHHBIX W UMITYJIBCHBIX ITOMEX.

8.5 BbIBOABI B OTHOIIEHMH KPUTEPHEB 3aIIUTHI MeTEOPOJIOTHIECKHUX PagapoB

Jlaxke HeCMOTps Ha TO, YTO TPEOOBAHHUS K 3aIWTEC METCOPOJOTHICCKHUX PagapoB CHIIBHO 3aBHCAT OT HX
XapaKTepUCTUK W crenuduKanui, B aHalnW3e, MPOBEACHHOM B IIYHKTE & BBIINIE, W B DJJEMEHTaX,
npencraBieHHbIX B OTdere MCO-R M.2136, yuuThIBatOTCS BO3/ICHCTBHS HAa JAJILHOCTD JICHCTBHS PaJapoB
TOYHOCTHh 0A30BBIX MPOAYKTOB M MOATBEPMKAACTCS, UTO I MOCTOSHHBIX moMex otHomenue I/N = —10 nb
SIBIIIETCSI COOTBETCTBYIOIIMM W JOJDKHO HCIIOJNB30BATHCA IS OOECIIEYCHHS 3alUTHl METEOPOJIOTHUECKUX
paaapoB. DTOT KpUTEPHU COTIIacyeTcs ¢ CymecTByomumMu Pekomenaanmsvmu MCO-R.

AHanu3 ¥ UCIIBITAHMS HA BIUSHUE UMITYJIBCHBIX ITOMEX MOKA3bIBAIOT, YTO B 3aBUCUMOCTHU OT XapaKTEPUCTHUK
MMOMEeX TepefaTdyuka U 3aTparuBaeMoro MpueMHUKa (TIaBHBIM oOpa3om, UIIM u AmuTenbHOCTH UMITYIIhCa)
MOT'YT IPUMEHAThCs pasHbie 3HaueHus I/N. [Io monydeHus pe3ysibTaToB O BIHSHUHM UMITYJIbCHBIX IOMEX 3TO
sHauenue /N MOXXHO OIIEHHTD C TIOMOIIIBIO OJJHOTO M3 METOIOB, ONMMCAHHBIX B MyHKTax 8.4.2 wau 8.4.2.1.

B Hacrosiiee Bpemst elie He BbIBEJEHA yHUBEpcalbHas (hopMyia Uil U3MEHSAIOLUIMXCS BO BPEMEHU IOMEX.
B 3aBucuMOCTH OT TOrO, SIBIAETCS U HCTOYHUK HCTOYHHUKOM ITOCTOSHHBIX WM WMIIYJIBCHBIX IOMEX WU
SIBIIIOTCA JIM TIOMEXU KpaTKOBPEMEHHBIMH (BO3/IeicTBHE Ha paAnyChl pajgapa) WiIu J0ITOBpEMEHHBIMH (BECh
0030p 00macTH), aHAIMU3 CIEAYET BBINOIHUTH AJISI KaXIOro OTAENBHOIO CIydas U UCXOIS U3 Pe3ysIbTaToB
JUHAMHYECKUX MOJEIMPOBAHUI, YYHUTHIBAS COOTBETCTBYIOIIWE BBINICYIIOMSHYTBIE KPUTEPUU UL
MTOCTOSTHHBIX WJIM HMITYJIECHBIX ITOMEX.

9 Bo3zaeiicTBue BeTPOBBIX TYPpOMH

[loromHbIe pamapbl CIIPOEKTUPOBAHBI AJIS OCYIIECTBIEHUS 0030pa B OTHOCHTEIHHO Y3KOM JIHANa30He BHICOT C
LeNbI0 00eCIIeYeHNsT TOYHOTO IMPOTHO3MPOBAHHS TIOTOJbI. BBUIY UyBCTBHTEIHHOCTH PalapoB BETPOBBIC
TypOMHBI, pa3BepHYThle B Ipelenax NPsSMOM BHIMMOCTH CPEACTB METEOPOJIOTHYECKHX paJapoB, MOTYT
OJOKHPOBATh TOCTYMATENBHOE PACIPOCTPAHEHWE CHTHAJIOB PaJapoB, BBI3BIBATH MENIAIONINE OTPAKEHUS,
CKa3pIBAIOIIMECS Ha JIAaHHBIX OTpa)kaTeJIbHOW CIIOCOOHOCTH, W CO3/IaBaTh 3XO-CHUTHANBI pajiapa,
00yCIIOBJIEHHBIE TYpOYJIIEHTHOCTBIO ClIeZid. ITH MEXaHU3MBbI TIOMEX MOTYT MPHBOAUTH K JIOKHBIM OILIEHKaM
CKOIUIEHHSI  OCaJIKOB, TMPEJOCTaBISIEMBIM  pajapoM, JIOXKHBIM BHUXPEBBIM U  ME3OLUKIMYECKUM
XapaKTepPUCTUKaM, OIMMOOYHOMY OITPENEICHHI0 OCOOCHHOCTEH Tp03 W HEMPABHIEHOMY OIPE/EeIICHUI0
MITOPMOBBIX siueeK. Kpome Toro, MexaHu3Mbl TIOMEX MOTYT NMPUBOIUTH K YXYAIIEHUIO IMOKa3aTeneld paboTsl
pazapa v OTpUIATENHHO CKA3bIBATHCS HA ONEpaIMIX MPOTHOZUPOBAHUS U IPETYTIPEKICHHUS.

9.1 MackupoBaHue

JIro6oii reorpadmuecknii 00bEKT MIIN COOPYKEHUE, KOTOPBIE PacIIOI0KEHBI MEKIY PAIapoM U LEIbIo, OyIyT
BbI3bIBATH 3(1)(1)6KT 3aTCHCHUA WM MACKUPOBAaHHUA. Henp3g wuckmroyaTe BO3MOKHOCTH BO3HHKHOBEHHS
a¢dexTa 3aTeHeHUs 3a CUET BETPOBBIX TypOUH, B 3aBUCHMOCTH OT UX Pa3MepoB. MOKHO OXKHMIATh, YTO TaKHUE
3¢ eKTh 3aTeHeHNs] OyIyT pa3IyaThCs B 3aBUCUMOCTH OT Ta0apuTOB TypOUHBI, THUTIA [TEPEAIONIETo pajapa
U KoH(pUTyparuu (BBICOTHI, yIiia YCTAaHOBKH JIONACTH, CKOPOCTH BpAIlleHWUS M TIOJNIOXKEHUs pajapa
OTHOCHUTEJILHO TYpOHHBI).

9.2 Memamouue oTpaKeHus

Pagap MoXeT MPUHUMAThH CHUTHAJIBI, OTPAXKCHHBIC OT JIFOOOI MOBEPXHOCTH, KOTOPas CIOCOOHA UX OTPaXkaTh.
B KOHKpETHBIX Treorpapuyeckux paioHaX WJIH TPH OMPEJACICHHBIX METCOPOIIOTHUECKUX —YCIOBHIX
OTpHIIATeIbHOE BO3ICHCTBUE Ha MMOKa3aTe Il paboThl pajiapa MOTYT OKa3bIBaTh HEXKEIATEeIbHbIC OTPAKCHHBIC
CUTHAITBI, KOTOPBIE MOTYT MAaCKHPOBAaTh MOJIE3HbIC CUTHANBL. Takue HexXelaTelnbHbIe OTPaKCHHBIE CUTHAIBI
HA3bIBAIOTCS MEIIAIOIIMMHU OTPaXCHUSIMUA. BeTpoBas TypOHMHA WK TypOUHBI, pAaCIOIOKEHHbBIC Ha OJIIM3KOM
PacCTOSIHUU OT METEOPOJIOTHYECKOTO pajiapa, MOTYT CO3/[aBaTh CHHONITHKAM MPOOIIeMbI B pabore.

CI/II‘HaJILI, BbI3BAHHBIC MCIIAIOMIMMH OTPAXKCHHUAMH OT HAa3€MHBIX IIPEAMETOB, NIEMOHCTPUPYIOT BBICOKYIO
OTpaXaTCJIbHYIO CHOCO6HOCTL, IIO4YTH Hy.]'[eBOfI ,Z[OHHHGpOBCKI/Iﬁ CABUT U MAJIYIO IUPUHY CIICKTpa U BCCraa
JIOKajan30BaHbl. I1o CpaBHCHUIO C MOCTOAHHO BO3HUKAOMIMMHU MCIIAIOMIMMH OTPAKCHUAMU OT HA3CMHBIX
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MPEIMETOB, IMOMEXH, CO3/[aBacMbIC BETPOBBIMH TYpOWHAMHU, SIBIISIOTCS CYIISCTBEHHO 00J€€ CIOKHOU
mpoOiemoii. [lpuHUMAIOTCS CHUTHANBL, 3€pPKANbHO OTpPaKeHHBIE W OT (HEMOABMXKHBIX) OMOp, W OT
(mBmxkymuxcsa) nomacted. Kak w mpu Memaommx OTPaXeHHSX OT HA3eMHBIX MPEIMETOB, CHUTHAJHI,
BBI3BaHHBIC MCIIAIOIIMMU OTPAKCHUSIMU OT BETPOBBIX TYpOWH, Takke JICMOHCTPUPYIOT BBICOKYIO
OTpaXKaTeNbHYIO CIIOCOOHOCTH W MOTYTUPYIOTCS MO BO3ICUCTBHEM BpAIIEHHUS JIOMACcTel, KOTOPOE MPUBOIUT
K CHCTEMAaTHYeCKOMY H3MEHEHHO 3((EeKTHBHOM IIIOMIA I OTPAYKEHHS IT0 OTHOIICHHIO K pajapy.

JonmnepoBckuii cABUT 00yCIOBIEH HECKOIbKUMH (PaKTOpaMH, BKIIIOYas CKOPOCTh BpAIlleHHs JIOMacTed U
OpPHEHTAIINIO POTOPA [0 OTHOIIEHUIO K JIy4dy paaapa. JlomnmiepoBckas CKOpocTh OyIeT MaKCUMaIbHOH, €CITi
pOTOp pacmojokeH mox yriaoMm 90° K JMHWUU NPSAMOW BHAUMOCTH pajapa, U MOYTH HYJEBOW, €CIM pOTOp
MOBEPHYT K pajapy au0o0 mepegHei, OO THUIbHOW CTOPOHOW. YUHUTHIBasi BEPOSATHOCTH MOMAJaHUsI BCETO
COOpPY)KEHHSI BETPOBOUM TypOHWHBI B OOJIAaCTh paspelieHus pagapa, MPEAroiaraeTcsi, 4To MIMpPUHA CIIEKTpa
CYIIECTBEHHO YBEIMIHUTCSA. DTO BEI3BAHO TEM, UTO JIOTIACTH BPAIIAlOTCS B HAIPABJICHUN OT pajapa u K pagapy.
[Tpu monaganuy HECKOJILKUX TYpOUH B 00J1aCTh pa3pelieHus OHOTO paapa STOT 3P QEKT I YCUITUBACTCS.

9.3 JHeprusi 00paTHOr0 paccesiHUsl, BOSHUKAIOLIET0 B pe3yJibTaTe TYpOyJIeHTHBIX BUXpeii

ITomumo CUTHAJIOB, BBI3BAHHBIX MCHIAIOIIMMU OTPAKCHHUAMU OT BETPOBLIX Typ6I/IH N COo3aaBacMBbIX 3a CUCT
OTPaXXCHUH OT peasbHBIX BETPOBBIX TYPOMH, MOXKET MOSBISTHCS SHEPIUsi 0OpaTHOTO paccesHus, KOTopas
BO3HUKAeT B pe3yjbTaTe TypOYJIEHTHBIX BUXpPEH, SBIISIOIIUXCS CIEICTBUEM pabOTBI BETPOBHIX (epM.
HpeILCTaBHSICTCSI, YTO 3THU 3XO0-CUT'HAJIbI OGHaILaIOT TEMH KC XapaKTCPUCTHUKAMH, YTO U CHUI'HAJIbI O6paTHOFO
paccesiHus B YCIOBUSX SICHOTO HeOa B pe3ysIbTaTe CKauKOB [10KA3aTelIsl IPeJIOMIIEHHS 110 Op3rrOBCKOM IIKaie
pangapa. DTH 9X0-CHTHAJIBI B TYpOyJIeHTHOM ciiesie OyayT aApelioBaTh BMECTE C MOJEM BETpa U, BEPOSTHO,
OyOyT XapaKTepu3oBaTh Topa3fo Oojiee HHU3KYI) OTPaXaTENbHYI CIHOCOOHOCTH 10 CpPaBHEHUIO C
3CPKAJIbHBIMU OTPAKCHUAMU OT Typ6I/IH. Tem ne MCHEEC, OHU MOT'YT CYHIECTBCHHO YBCIIMUYMUBATL 4YaCThb 30HbI
0030pa pamapa, KOTOpas 3aTPOHYTa MEUIAIOIMINMH OTPAKEHUSIMH OT BETPOBBIX TYypOMH, U, CIIJOBATEIHHO,
YCYTyOuTBh 3Ty MpodIIeMy.

94 IIpuMepsI MemalOIIUX OTPAXKEHUI OT BETPOBBIX TYPOMH

Ha pucynke 16 mpencraBieHbl M300paXeHHUsl TOro, Kak BeTpoBas (epma (rpynma BETPOBBIX TypOWH)
MOSIBIISIETCSL HA YCTPOUCTBE OTOOpaKeHHsI METeoposiorHueckoro pagapa. (Ha stom prcyHke mpeacraBieHO
0TOOpaXKeHUE JaHHBIX OTPaKaTeNbHONW CHOCOOHOCTH, TOKA3hIBAIOIEEe OTPaKEHHBIE CHUTHAIBI OT BETPOBOM
(depMbl, Haxoasmecs npudIn3uTesbHO B 40 KM K I0ro-3amnaay OT METEOpOJIOTHIECKOr0 paaapa.)
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PUCYHOK 16

M3o0paxkenne, npeacrasiisieMoe METEOPOJIOrH4eCKHM PafiapoM,
KOTOpOe NMOKa3bIBaeT HAJIMYKe BeTPOBOii (hepMbI K I0T0-3a11a/1y OT MECTOIOJIOKEHHUs pajapa

M.1849-16

Ha pucynke 17 npencrasiensl nansslie ypoBH: Il B cirydae, korja 3X0-CUTHAIBI OT U30JIMPOBAaHHBIX JIMBHEN
CMEIIaHbl C 3X0-CHTHAJaM{ MEMIAIONIUX OTPaXEeHWH OT BeTpoBOi TypOWHBI. CHUTHANBI, OTPaKEHHBIE OT
BETPOBOM TypOHHBI, XapaKTEPU3YIOTCS CITyYalHOW pajiaibHON CKOPOCTBIO M OOJNBIION IIMPUHOI CHIEKTpa.
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PUCYHOK 17

BospeiicTBue moMex co cTOpOHBI BeTPOBOIi (hepMbl Ha JaHHbIe ypoBH 11

Berposas pepma

OtpaskarenbHas criocodHocTh (dBZ) PaznansHas CKOpocTs (M/C)
Vron mecra 0,5° Vron mecra 0,4°
16 uions 2006 r. /23.52.36

16 MIOLISL 206 I. /23.52.36

1R

DDC (kM)

Paccroanne ot KDDC (km)
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Paccrosinne ot KDDC (xm) M.1849-17

He wmes mnpenBapurenbHOl wuH(OpManuu, ObBUIO OBl HCKIIOYHTEIHHO TPYIAHO OTIUYHUTH MEIIArOIINe
OTpaKeHHS, BEI3BAHHBIC BETPOBBIMH TYpOHHAMH, OT Tpo3. [I0CKOIBKY JIOMACTH BPAIalOTCsl B HAIIPABICHUU
OT pajiapa U K pajapy, MOKHO 0>KHJIaTh MTOYTH HYJIEBYIO CPEIHIO0 JOMIIEPOBCKYIO CKOpocTh. Kak mokazano
Ha pUCyHKe 17, Oonblive 3HAYEHUs IIUPUHBI CIEKTpa, OE3yCIOBHO, OYAyT CHUXKaTh TOYHOCTH OIICHOK
JIOTIIIJIEPOBCKOM CKOPOCTH 3a CUET HEOOJIBIINUX OTKIOHEHHUH OT HYJIS.

9.5 BozaeiicTBMe MemalmmMx OTpaskeHMH OT BeTPOBBIX TYpOMH Ha padoTy M TOYHOCTH
NPOrHO3MPOBAHNS METEOPOJIOrHYECKOro pajapa

Brimu mpoBeneHbl UCCIENOBaHUS Ha MECTaX, KOTOpbIEe MPOJEMOHCTPUPOBAIN BO3JIEUCTBHE MEIIAIOIIUX
OTPaKEHUU OT BETPOBBIX TYPOHUH Ha METECOPOJIOTHIECKHE Paaphbl. DTH UCCIIEAOBaHUS TIOKa3alld, 9TO (hepMbl
BETPOBBIX TYPOMH MOTYT OKa3bIBaTh CYIIECCTBEHHOE BIIMSHUE HA METEOPOJIOTHUYECKIE PaJapbl H CaMu 110 cebe
MOTYT yXyAIIaTh TOYHOCTH POTHO3WPOBAHMS HEOIATOMPUATHBIX METEOYCIOBHH.

PesynpTarhl aHanu3a SICHO MOKa3ajik, YTO MELIAIOUINE OTPaKEHHUs, CO3JaBacMble BETPOBBIMH TypOWHaMHU,
HPUCYTCTBYIOT IPH OOJBIINX a3UMyTax (HECKOJBKO IECATKOB I'paJycoB) OTHOCHUTEIBHO HANPABICHHS HA
BETPOBYIO TypOMHY, Ja’ke Ha JOBOJBHO OONBIINX paccTOsHUAX. ClienoBaTeIbHO, BO3IECHCTBUEM BETPOBBIX
TypOVH Ha IpUEM METEOPOJIOTHUECKIM PaJapoM OTPaKEHHBIX CUTHAJIOB HENb3sI IpeHeOperars.
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W3 ananu3a Takke clenyeT, 4YTO BO3JEHCTBHE OJHON OAMHOYHOW BETPOBOW TypOWHBI Ha paboTy
METEOPOJIOTMUECKOT0 pajiapa B JOMIUIEPOBCKOM PEXXHUME SIBISIETCS BECbMa 3HAYMTENbHBIM, B YACTHOCTH Ha
paccrosiHuu MeHee 10 kM, B mpezenax KOTOpOro Bce JaHHbIE pajgapa colepar OIIMOKHU 110 BCEM a3UMyTaM.

JUis 3aluThl METEOPOJIOTUYECKUX PajapoB OT BPEAHBIX IOMEX, CO37aBacMbIX BETPOBBIME (epMamu,
TpeOyeTcs MPUMEHATH PSJT METOAO0B OCIaOICHHSI BITUSHIUS MEIIAOIINX OTPAXKEHUA OT BETPOBBIX TYpOUH.

[pexne yeM aenath Kakue-ITM00 OKOHYATEIbHBIC BBIBOJIBI OTHOCUTEILHO METOIOB 00pabOTKH, TPUMEHIEMBIX
JUTSL OCITAOJICHUS BITUSTHHS MEIIAOIIMX OTPAKEHHUH OT BETPOBBIX TYPOHH, CIIEAYET MPOBECTH JOMOTHUTEILHOE
H3y4YeHHE DTOTO BIHUSHHSA, C TEM YTOOBI MOHATH BCIO TIIYOMHY MAHHOTO SIBICHHS W €ro BO3ACHCTBHE Ha
METEOpOoJIoTHUYeCKHe paaaphl. [locie Toro, Kak 3To cAelaHo, BO3MOXKHO, MOTpedyeTcst pa3paboTaTh METOBI
OCJ1a0JICHUSI BIUSHUS MEIIAOIIUX OTPAXKEHHUH OT BETPOBBIX TYpOUH, YUUTHIBAS 0XKUIAEMBIH POCT KOJIMIECTBA
CHCTEM Ha OCHOBE BETPOTCHEPATOPOB.

o toro xak OyayT MOJy4YeHbI PE3yJIbTaThl MPOBOAMMBIX HCCIEIOBaHUN, KOTOPBIE KAacaroTCsl OCIaOJIeHUs
BIIMSIHUS CO3JaBA€MbIX BETPOBBIMU TypOMHAMHU [TOMEX METECOPOIOTHYECKUM PaaapaM, OllepaTUBHOE PEIICHHE,
HaTpaBJIeHHOE Ha HEJOIMYIICHWE WM OTPaHWYEHHE BO3JEHCTBUS BETPOBBIX (DepM, COCTOHUT B TOM, YTOOBI
o0ecreynTs He0OX0JMMOE PAaCcCCTOSIHAE pa3HOca MEXIY ABYMs cucteMamu. Hampumep, B psiie eBponercKux
CTpaH B HACTOSIIIIEE BPEMS paCCMaTPUBAIOTCA CIIEAYIOIINE PEKOMEHIALH:

a) HU 0JJHa BEeTpOBasi TypOMHa HEe TOJKHA Pa3BEPTHIBATHCS HA PACCTOSHUM OT aHTEHHBI pajiapa MEHBIIIE,
yem:

— 5 KM JUIs paiapoB, padOTaroMKX B Auana3zoHe 4actoT 5250-5725 MI';
— 10 kM 1715 pagapoB, paboTaromux B monoce 9actoT 2700-2900 MI;

b) MPOEKTHI BETPOBBIX MAPKOB JOJDKHBI OBITH M3YYEHBI Ha TMPEAMET BO3JCHCTBUS, €CIIU Peyb HIET O
pPacCTOSIHUU MEHBILIE, YEM:

— 20 kM 17151 pagapoB, paboTarIIKX B [uama3one 9actot 5250-5725 MI'n;
— 30 kM 1 pagapoB, padoTaromux B mosoce yactot 2700-2900 MIw.

10 Ipeapiaymue HCNbITAHUS CHCTEM METEOPOJIOTHYECKUX PalapoB

[Ipenpinyiee ncopITaHUE METEOPOIIOTHYECKOTO pajapa ObIJIO MPOBEJIEHO C IEIBI0 ONPE/IEIICHUs] KpUTEPUEB
3amuThl pagapa. [Iponeaypa u MeToauKa aHanmM3a NaHHBIX TTOAPOoOHO omucaHbl B [Ipunoxennn 1 k OTyery
MC3-R M.2136. HcnplTanue BKJIIOYANO 1OAAdy CUTHAJIA IOMEX M3BECTHOIO YPOBHS B NpHEMHHUK. Pamap
OCYIIECTBIISUT YacTUYHBIHN (1 wim 2 MoBOpOTa aHTEHHBI) WM TTOJHBIA 0030p 00J1aCTH B OTCYTCTBHH ITOMEX.
3aTteM pajap BO3Bpallajics B UCXOJHOE COCTOSHHUE Ui OCYIIECTBICHHS TOTO e YaCTMYHOTO WIJIM TOJTHOTO
0030pa 00J1acTH, TIPU 3TOM B MIPUEMHBII TPAKT MOJaBAJICsA CUTHAJ IMOMEX ¢ UcHojb3oBanueM PU cymmaropa.
JanHble 6a30BBIX MPOAYKTOB JUIA CIy4aeB YACTHMYHOTO WJIM IMOJHOro 0030pa 00JacTH MpU OTCYTCTBHH H
HAJIMYUK TIOMeX OBUIM COXPaHEHBI Ha JUcKe. Yepeayronirecss YacTHYHbIE WU TIOJIHbIE 0030phl 00JacTu B
CIly4asgx OTCYTCTBUSI WM HaJIM4YUS TIOMEX BBIMOJHAINCH TPH YPOBHSAX CHTHAJA TOMEX, Ha KOTOPBIX
ob6ecneunBanuch 3Hauenus /N, coctasaromue ot +6 n1b no —15 ab.

3arem JaHHBIC ObLIH OPpOaHAIIM3UPOBAHBI IMTYTEM CPABHCHUS DJICMCHTOB PA3pPCHICHUA IO AAJIbBHOCTU BIAOJIb
KaXaoro paavyca B OTCYTCTBUM U IIPU HAJINYUH ITOMEX. Ha ocnHoBe JaHHBIX, BBICTPOCHHBIX B 06paTHOM
MOPAAKE, MOXKXHO OIPCACINTL YPOBCHDb |/N, IIpU KOTOPOM IIOMEXU BbI3BIBAIOT YXYAUICHUC TOYHOCTHU 0a30BBIX
MPOAYKTOB HUIKC NJOIIYCTUMBIX IPCACIIOB.

UcneiTanue JaJio MpEeACTaBICHHUE O €TI0 BO3MOXXKHBIX YCOBCPUHICHCTBOBAHUAX. I/ICHBITaHI/Ie, OIIHCAaHHOC B
[Ipunoxenun 1 k Otyery MCD-R M.2136, Ob1T0 BBITIONHEHO € UCIIOJIB30BAHUEM Paiapa, OCYIECTBIISIONETO
cOop manHBIX 00 atMocdepe. [Ipenmnonaranock, 4To aTMOC(EPHBIC YCIOBUS 3HAYUTEIIEHO HE U3MEHSOTCS B
TeueHue 3—5 MHUHYT, TPeOYEeMBIX IS OCYIIECTBIICHUS YaCTHYHBIX WM TOJIHBIX 0030pOB 00JacTH TpH
OTCYTCTBUM W HAIMYUM TOMEX. AHAIHM3 JaHHBIX BBISIBHII, YTO 3TO NPEINOJIOXKEHUE HE BCET/A SBIISCTCS
MIPaBHIIbHBIM.

BaxxHo 0TMETHTB, UTO IIPY MIUPOKOM AHANa30HE METEOPOIOTHUECKUX PAJapOB UyBCTBUTEIHHOCTH K TIOMEXaM
MOJXKET OBITh Pa3IMYHOM, TOCKOJBKY JOMYCTUMBIA YPOBEHb MTOMEX KaXKIOTO OTIEIBHOTO pajiapa 3aBUCUT OT
TpeOOBaHUI K MHHUMAILHOMY paccMaTpUBAGMOMY OTHOIICHWIO CHTHAI/IIYM, WCKKEHHIO OICHOK W
XapaKTepPUCTHUKE BapHAaIlHU.
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Bonee mo3mnee wucnbiTaHume momex (A7 OJHOTO THMA METEOPOJIOTHUECKOTO pajaapa, paboTaiolmero B
nuama3one yactor 5250-5725 MI'm) Obuto mpoBeneHO Ui ONpeACiiCHUS YyBCTBHTEIHHOCTH K TOMEXaM,
COOTBETCTBYIOIIEH pa3IMUYHBIM CHTHajdaM MoMeX (MOCTOSHHBIC, He3aTyxaromue konebanus win UM wu
WUMITYJIbCHBIE), ¥ TIOATBEPANIIO MPEICTABICHHBIA B MYHKTE 8 BBIIIC aHAIN3, a TAKKE paHee MPOBEICHHOE
HCIBITAHHE METEOPOJIOTMYCCKUX paaapoB, paboTaromux B mosoce yactor 2700-2900 MI'n. Kpatkoe
M3JI0)KEHHUE DTHX Pe3yJIbTaTOB UCTIBITaHUs conepxutcs B [Ipunoxenun 2 k Otuety MCO-R M.2136.

11 Byayumue uenbiTaHust

Metoabl OyAyIIMX HWCHBITAHUH JOJDKHBI OBITh HANpaBJICHHl HAa HW3yYCHHE WCIOJIL30BAHUS CHCTEMBI
0o0OHapy>KeHUS U BOCCTAHOBJICHUS CUTHAJIOB TIPH ITpHEeMe, TpeoOpa3oBaHwH B IH(PPOBYIO POPMY U COXpaHEHUN
Ha nucke curHanoB pazaapoB IF, I u Q. Curnanel, noiaydeHHbIE B pe3yibTaTe oAHOro 0030pa obaacTu mpu
OTCYTCTBHH IIOMEX, MOTYT OBITh IPUHSTHI U IpeoOpa3oBaHbl B IUGPOBYIO Gopmy.

[Ipu wucnonp3oBaHMKM TeHepaTopa(OB) CHTHAJIOB MPOW3BONBHON (opMbl W reHepatopa PY curnama
MIPUHAMAEMBII CUTHAJ pajapa, MpeoOpa3oBaHHBIN B IUPPOBYIO POpPMY, MOKET OBITH BOCCTAHOBIICH U MOJAH
B NIPUCMHHUK pajapa CTOJBKO pa3, CKOJBKO H€O6XOI[I/IMO AJid NpOBEACHHA UCIBITaAaHUA, MOJACIIMPYIOIIETO
OTpaXK€HHBIE OT aTMOC(ephl CUTHANBL. TaKOH IMOIX0/1 MOKET 00€CTIEYUTh HACHTUYHBIC YCIOBUS IPOBEICHUS
UCTIBITAaHUH B CITy9asX YaCTUYHBIX WITH MOJTHBIX 0030pOB 00JIaCTH NPU OTCYTCTBUH M HATMYUH TIOMEX.

MoxeT MoHaI00UThCS TPOBECTH MCTIBITAHNE MTPHU HATMYUN UMITYJIBCHBIX W/HIIM U3MEHSIOIINXCS BO BpEMEHU
IIOMEX C LENBI0 OLEHKU U MOATBEP)KICHUS IOJABEPKEHHOCTH METEOPOJIOTMYECKUX PANapOB BO3ACUCTBUIO
MOMEX JAaHHOTO THMAa. JTO MCIBITAHUE NOJDKHO OBITh MPOBENEHO B OTHOIICHHM HEMOSPUMETPUYECKHX
(c ropu3OHTANBHON MONSIpU3alUeil) W MOIIPUMETPUYECKHX (C TOPU3OHTAIBHOM W  BEpTUKAIbHOM
MOJIIPU3AIMSIMHI) METEOPOIOTMYECKUX PalapoB.

12 Mopaenu pacnpocTpaHeHus

B npenpinynmx pasznenax paccMOTpeHa He0OXOANMOCTh CBEICHUS] K MUHUMYMY YPOBHS IOITyCTUMBIX TIOMEX,
MPUHUMAEMBIX METEOPOJIOrHYeCKUMHU pagapaMu. OAHAKO TakXke MPU3HAETCS, 4YTO NPU IPOBEACHHUH
HCCIIEIOBAHUH COBMECTHOI'O HCIIOJIB30BAHUS YacTOT JOJDKHBI OBITH YYTEHBI COOTBETCTBYIOLIME MOJEIH
pacnipocTpaHenusi, onpeneneHnsle 3-i Mccnenosarensckoit komuccuein MCO-R.

13 Byayuiue Tenaenun

PaznuuHble agAMUHUCTpPALMK TPOBOJST 3HAYMTEIbHbIE OOHOBJICHHUS aNlapaTHOro OOECIeueHHsI CHCTEM
METEOPOJIOTHUECKHX panapoB. OuepenHbIM yCOBEPIIEHCTBOBaHHWEM OyIeT MNOJSPUMETPHUYECKUHA pajap,
KOTOPBIN T00aBIsET BEPTUKAIBHYIO MOJISIPU3AINIO K MCIOIB3yeMbIM B HACTOSINEE BpeMs BOJIHAM pajapa
TOPU30HTAIBHOMN MONSIPU3AIIH.

B npouecce pazpaboTku HAXOAATCS TaK)KE JOMOJTHUTEIbHBIE METOIbI JAIbHEHUIIIETO YIIyUIIeHHUs ToKa3aTenen
paboTbl MeTeopoNornieckux paaapoB. OCHOBHBIMH CpeOW HHUX SIBIISAIOTCS Pa3IUYHBbIC ANTOPUTMBI JUIS
yCTpaHEHUsI HEOJJHO3HAYHOCTEH B OTHOIIIEHHU JTAIbHOCTH/CKOPOCTH, TIOBBIIIEHUsI CKOPOCTH cOOpa JaHHbBIX,
CHIDKEHHS BIMSIHUS apTe(akTOB, yMEHBILICHHUS MEIIAIONINX OTpaXXeHUH U 3P PeKTHBHONH 00pabOTKN CUTHAIIOB
JUISL TIPEIOCTABJICHUS] KaK MOKHO 00Jiee TOUHBIX METEOPOJIOTMYECKHX OLECHOK. Jlpyrue o0nacTy BKIIOUAIOT
COBMECTHOE HCITOJIb30BaHHE METEOPOJIOTHYECKHX DPaJapoB M PagapoB s M3MEpeHus mpoduis BeTpa.
CKpOMHBIE yCHINS TIPWIATAIOTCS IS MCCIEOBAaHWA MOJHHA M CBA3aHHBIX C HUMH OIIACHOCTEH IS
OTIpEETIEHNS] TOTO, BO3MOYKHO JI IPOTHO3UPOBAHKE UX MOSIBJICHUS U HCUE3HOBEHUS.

HccnenoBaren Bckope HAYHYT aJalTHPOBATH TEXHOJIOTHIO (Da3MPOBAHHBIX aHTEHHBIX PEIIETOK PaJlapoB K
WCTIONB30BAaHUIO B MPUMEHEHHSIX HaOmroaeHusi 3a moronoi. dasupoBaHHas aHTEHHAs pelIeTKa 3aMEHHT
MEXaHWYECKU YIpaBIsieMble MMapabOIMUECKUEe aHTEHHBI 3JICKTPOHHO YIPABIISIEMOW AaHTCHHON PEIICTKOM.
Ora 3aMeHa 00€CIeYUT BO3MOXXHOCTH HCIONB30BaHUS 00jee THOKHUX CTpaTeruii CKaHUpOBaHMs W Oolee
OTIEpATHBHBIX OOHOBJICHHH HW3MEHAIOMNXCS MeTeoycloBuil. llepBble HCHBITaHHA CHUCTEM pPagapoB C
(ha3upOBaHHBPIMM AHTEHHBIMH pEIIeTKaMU OKa3alich MHOTrooOemraromuMu. TexHoJIorus (a3upoBaHHBIX
AHTCHHBIX PEIICTOK pacHMpUT (yHIaMEHTAILHOEC NMOHMMAHUE Pa3BUTHUS IITOPMOBBLIX YCIOBUH, B CBOIO
odepens MO3BOJIUT TOIYYHTh OOJiee COBEPIIEHHBIE KOMIBIOTEPHBIE MOJENH, 0ojiee TOYHBIE MPOTHO3BI U
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paHHME TpeaynpexacHus. KpoMe TOro, 3Ta TEXHOJOTHS MOXET CYIIECTBEHHO YBEJIMYUTH CPEIHEE BpPEeMs
MEXIy MpeAyNpekICHHEM O CMepde M ero Hadaje, KOTOpOe CErojHs cocTaBiseT 13 MuHyT. Bhixomnas
MOIITHOCTD MepeIaTIrKa Hiu TpeOOBaHUS K CIEKTPY B ciay4vae (ha3upOBaHHBIX aHTEHHBIX PEIIETOK OYIyT TEMHU
ke, YTO | JUIs CYIICCTBYIOIIMX AaHTCHHBIX CcHCTeM. Haubonee peHTA0EIbHO OCYIIECTBISATh
YCOBEPIICHCTBOBAHUSI CUCTEM ITyTEM YCOBEPIICHCTBOBAHUI MOJICCTEM ITpHeMa U 00pabOTKH cUrHana. XoTs
B OrpKaifiue aecsaTh JIeT BHeApeHne (pasupoBaHHBIX aHTCHHBIX PEIIETOK HE MPE/IIOoNaraercsi, CylnecTByeT
BO3MOXKHOCTb, YTO ITPH IMEPEX0/IC K ITOI TEXHOJIOTUH (€CiIH OHA OYIEeT BHEPEHA) ICHCTBYIOIINE NIEPEIaTINKA
He OyJyT MCIIOJIb30BaThCs, & OyIyT 3aMEHEHBI PaclpeICICHHBIMY TIEPEAAOIIUMU/ TIPUEMHBIMA MOAYJISIMHA B
(ha3upoBaHHO peleTKe.

CymiecTByeT BO3MOKHOCTb Pa3BEPTHIBAHHMS CHCTEM METEOPOJOIMUYECKHX palapoB Auana3oHa X Ha Oase
LlenTpa coBMECTHOro aganTuBHOTO 30HAMpoBanus atMochepsl (CASA) B 4acTH paarodacTOTHOTO CIIEKTpa
ot 8000 MTI't o 12 000 MI't. B centsiope 2003 roma HanmonanbHbIi HaydHBIH GOHIT OpraHW30Ball HOBBIH
Hay4YHO-TEXHUYECKHi uccienoBarenbekuii meHTp CASA ¢ menbio pa3paboTKH HEOONBIIMX HEJOPOTHX
panapoB sl 30HAUPOBAHMS C BBICOKMM pa3pelleHNeM HIDKHUX clloeB aTMocdepsl. imeercs cymecTBeHHBIN
HE/IOCTaTOK BHIOOPOK B OTHOLICHWH METEOYCIIOBHH B HIKHUX CIIOSIX Tpomocepbl, YTO MPEMsTCTBYET
MPEAOCTABIECHUIO IPOTHO30B U HaYaIy MOJEIUPOBAHUS B palioHe, e pa3BuBatoTcs WTopMbl. Pagaper CASA
C BBICOKOH HpOCTpaHCTBCHHOI\/'I INIOTHOCTBIO IIO3BOJIAT OGH&py)KI/IBaTI) MOACIHU IIOroJbl, BOSHHUKAIOIIHNEC B
paiioHe HWKHUX CIIOEB aTMOC(EphI, KOTOPBIC YaCTO PACIOI0KEHBI HIKE CYIIECTBYIOIIEr0 YPOBHS pabodero
MTOKPBITHS TOMIIIEPOBCKOTO pajsiapa (T. €. HKHHE Tpu Kuiomerpa). Pagaper CASA OyayT pa3memarscs Ha
MadTax CHCTEM COTOBOH TeneOHHOW CBS3M WJIM C HCIOIB30BAaHUEM JPYTOMl  CYIIECTBYIOIIEH
WHPPACTPYKTYyphl C OONBIIMMH BO3MOXKHOCTSIMA B OTHOLICHWW IepeAaydl JaHHBIX. B oTnmume oOT
CYIIECTBYIOIIEH CeTH MPEeIBapUTEIHHO 3apOrPaMMHPOBAHHBIX pajiapoB coBMecTHBIE panapsl CASA OyayT
MONJEPKUBATh CBA3b IPYr € APYIOM M afalTHPOBATh CBOM CTPATETUH 30HIUPOBAHMS B 3aBHCHMOCTH OT
BO3HUKAIOIIUX IMOTOJHBIX YCIOBUH U M3MEHSIOIIMXCS MOTPEOHOCTEH KOHEUYHBIX IMOJIb30BaTeieh. JlaHHbIC
OTUX paJgapoB MOT'YT OBITh BKJIOYEHEI B YMCIECHHEIE MOACJIN NPOTHO30B MOroAbl 1JIA 3arpy3Ku 0oJiee TTOIHBIX
HCXOIHBIX JaHHBIX.

HeoOxomumo oTciiexxuBaTh 3TH OyJyline TEHICHIMH, KOTOPHIE MO MEpe Pa3BUTHs TEXHOJOTHH OyayT
OKa3bIBaTh BO3JICCTBUE Ha JIOObIe OyAyIIMe CTpaTerwu OclalOleHUs TOMeX W OIpeelieHHs KpUTepHeB
3aIUTHI.

14 Pe3rome

HazemHBIe MeTEOpOIOrHYecKHe pajiapsl, 110 CPABHEHUIO C IPYTHMMH pajapamu, paboTaoT u 00padaThBalOT
CHT'HAJIBI HHBIM 00pa3oM, a CO37aBaeMble HMH IPOAYKTHI 3HAYUTEILHO OTJIMYAIOTCS OT MPOAYKTOB PaJIapoB
APYTHX THIIOB. DTU pa3lIMyMsi MOTYT BIUSTH HA TO, KaK CJEAyeT IPOBOIUTH aHAIM3 IMOMEX M KaK JIOJKHBI
OLICHMBATHCS PE3YJIbTAaThl aHAJIN3A.

Hazemmnrsle METCOPOJIOTMYCCKUE paaapbl ABJIAKOTCA CHC]_[I/I(i)I/I‘-IeCKI/IMI/I, B HHUX HCIHOJIB3YIOTCA OPYyruc
CTpaTeruu ABWXXCHUA AaHTCHHBI JJIS1 OCYILCCTBIICHU 0630pa obnactu aTMOC(l)CpLI BOKpPYT 3TOT'O paaapa Inpu
OLICHKC IIOJIHOT'O MPEACTABICHUA aTMOC(l)CpHBIX YCHOBHﬁ. I[J'IH CpaBHCHU, OOJIBIIMHCTBO pagapoB ApYyrux
THUIIOB OTCJIC)KHBACT OTACIBHBIC IICIIH U 06pa6aTBIBaI-OT TOJIBKO OTPaXC€HHBLIC CUTHaJIbl, OTHOCAIIHUECA K
QJICMCHTAM pPAa3pCHICHUA MO JaJIbHOCTHU, KOTOPBIC CBA3AaHbBI C LCIAMU. B MCETCOPOJIOTHYCCKUX paJapax
06pa6aTBIBaIOTC$I BCC 3JICMCHTHI pa3pCllICHUs 110 JAJIbHOCTHU 11O BCEM paJuyCaM.



Pex. MC3-R M.1849-2 39

IIpunoxenue 2

XapaKTepHCTI/IKI/I METECOPOJOTHYECCKUX PagapoB

1 Merteoposornueckue pagapbl, padorammue B nojgoce 4yacror 2700—-2900 MI'u

TexHUYECKUE XapaKTCPUCTHKH THIIOBBIX METCOPOJOTHYECKUX pajapoB, padOTAIOMIMX B IOJIOCE YacTOT
2700-2900 MTI'y mpencrasiiensl B Tabmuie 6. OnHako pamap 1 MoxkeT (yHKIIMOHUPOBATh Ha YacTOTax JIO
3000 MI'tt. OTH OCHOBHBIE CHCTEMBI METCOPOJIOTMUYECKUX PaapOB, KOTOPHIC UCIOIB3YKOTCS B paboTe 1o
TUTAHUPOBAHUIO TOJETOB. BO BCceM MHpe OHHM 4acTO pacroliaraloTcsl MO COCENCTBY C a’pornopTaMu U
MPEIOCTABIISAIOT TOYHBIC OLIEHKU METEOYCIIOBUH, KOTOPBIE UCIIOIB3YIOTCS B IICIISAX YIIPABJICHUS BHITIOJTHECHUEM
MOJIETOB. DT pajiapbl paboTaoT KPYTrIIOCYTOYHO.

B panape 1 npumeHnsieTcs TEXHOIOTHS ONIIIEPOBCKOro pagapa st HabIroAeHHs 32 IPUCYTCTBUEM OMACHBIX
METEOPOJIOTHUECKUX 3JEMEHTOB, TAKUX KaK CMEPUH, yparaHbl M CHJIbHBIE TPO3bl, U pacyeTa CKOPOCTU H
HampaBJIeHUs] UX JBWKeHUs. Pamap 1 oOecrieunBaeT Takke KOJIMYECTBEHHBIC OICHKH OCAJKOB B OOJIACTH,
KOTOpbIC HIPalOT BaXKHYIO POJb B THAPOJOTHMYECKHX MporHo3ax. lIpemocraBinsieMble 3THM paaapoM
BO3MOXHOCTH OIIpEIeNICHUs HeOIaronpuATHBIX METCOYCIOBHH W HampaBiCHHS IBMKEHHS CIOCOOCTBYIOT
MOBBIIIEHUIO TOYHOCTH U CBOEBPEMEHHOCTH YCIyT mpeaynpexzaeHusd. Pagap 1 ornudaercs BO3MOKHOCTBIO
paHHEro OOHapY)KEHUS HAHOCAUIMX YPOH BETPOB M OLEHKH KOJIMYECTBA aTMOC(EpHBIX OCaIKOB,
HCTIOJIb3YEeMbIX IPY MPOrHO3UPOBAHUH THIPOJIOTHUECKOTO PEXKUMA PEK U MTaBOJKOB.

Panmap 1 ucnonm3yercs B oObeAMHEHHOUM ceTH, oxBarbiBaronieii CoenuHenHble Illtater Amepuku, ['yam,
[Tyapto-Puko, Smonmro, IOxuyto Kopeto, Kutait u Ilopryrammro. [lomoca wactor 2700-2900 MI'm
o0ecreunBaeT MPEBOCXOAHBIE METEOPOJIOTHUECKIE XapaKTePUCTUKN U XaPaKTEPHCTHKHN PACTIPOCTPAaHEHHUS B
OTHOIIIEHWH  BO3MOXKHOCTEM  MPOTHO3MPOBAaHWS  TOrOABl W mpeaynpexaeHud. llimanupyembie
YCOBEpPIICHCTBOBAHHUS pajapa JOJDKHBI YBEIIMYUTH CPOK ero ¢y Obl 10 2040 roxa. [lo manasimM BeemupHroit
METEOPOJIOTHYECKOM opranu3aiuu, 6ojee 320 METeOpOIOTHYECKUX PagapoB pad0oTaeT B 3TOM MOJI0CE YaCcTOT
HE MEHee 4eM B 52 cTpaHax Mupa.

Pagap 2 — 310 HeommIepoBCKUil pasap, KOTOPBIA HCIOIb3YETCSI BO MHOTHX CTpaHax.

Paz[apLI 3u4-8 OAHOM pajape O6B€Z[I/IHGHLI MNPUMCHCHUSA METCOPOJIOTUICCKOTO obecrnieucHUs aBUallii U
MCTCOPOJIOTHUICCKHUE TIPUMCHCHH.
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TABJIULIA 6
XapakTepucTHKH Papap 1* Papap 2* Panap 3 Panap 4
Jluana3oH HaCTPOHKH 2700-3000 2700-2900 2 700-3 000@ 2 700-3 0001
Mopynsuus PON PON PON, Q3N PON, Q3N
MomHOCTh CUTHaNA Nepeay, 500 400 wm 556 40 160

IoaBaCMoOro B aHTCHHY

I[J'[I/ITC.]'H)HOCTL HUMITYJIbCOB

1,6 (KOPOTKHI HMITYJIBC)

1,0 (KOPOTKHI UMITYJIBC)

1,0 (KOpOTKHI UMITYIIBC)

1,0 (KOPOTKUIA UMITYJIBC)

4,7 (JUITMHHBIA UMITYIIEC) 4,0 (JUITMHHBIA UMITYIIEC) 60,0 (JUIMHHBIH UMITYIIEC) <250,0
(JUTMHHBIH UMITYJIEC)
Bpewms nHapacranus/crana 0,12 CBelleHUsI OTCYTCTBYIOT 0,2 (SP), 3 0,2 (SP), 3
HMITyJIbCa (JUTMHHBII UMITYJTEC) (JUTMHHBIH UMITYJIBC)
YacToTa MOBTOPCHUS 318-1304 539 (KOpOTKHI HMITYJIbC) 320-6 100 320-4 300
HMITYJIbCOB WJIM YHCJIO (KOpOTKHUH UMITYJIBC) 162 (UTMHHBIA UMITYJIHC) (KOpOTKHUI UMITYJIBC) (KOpOTKUI1 UMITYJIBC)
UMITYJIbCOB B CCKYHIY 318-452 320-1 300 320-1 500

(JUTMHHBII UMITYJIEC)

(ATMHHBIN UMITYIIBC)

(ATMHHBIA UMITYJIBC)

IMpumeuanne(3) [Mpumeudanne(3)
Koaddunuent 3anonsenuns Makcumansno 0,21 CBeIcHUsI OTCYTCTBYIOT 0,2%-0,6 0,24-0,4
(KOpOTKHU UMITYJIBC) (KOpOTKHUiT UMITYJIBC)
<12,00 <12,00
(ATMHHBIN UMITYITEC) (ATMHHBINA UMITYIIBC)
[[IupuHa mosockl UMITyJIbCaA € Henpumenumo Henpumenumo 3 3
JIUM
lupuna pazoo- Henpumenumo Henpumenumo Henpumenumo Henpumenumo
KOJHPOBAHHOTO MOANMITYIIbCA
Koaddumument cxarns Henpumennmo Henpumennmo 180 <750
upwuHa nonocs! PY 10,4 (xopotkuii umirynec)/6,2 | 10,4 (kopoTkuit UMIynbC)/6,2
W3ITYYCHHUS: (ATMHHBIN UMITYITEC) (ATMHHBINA UMITYITBC)
-40 nb
-20 nb 4,6
-6 nb 1,3 (xopoTkuii UMITyIbC)/2,0 1,3 (xopoTkuii uMITynsc)/2,0
(ATMHHBIN UMITYITEC) (ATMHHBINA UMITYITBC)
-3 1b 0,6
BrixogHoe ycTpoiicTBo Knucrpon KoakcuanbHblit MarueTpox [TonynpoBogH1KOBOE [TonynpoBogHMKOBOE




Pex. MC3-R M.1849-2

TABJINIIA 6 (npodonicenue)

XapakTepucTHKH

Papap 1*

Papap 2*

Papap 3

Papnap 4

Tun nuarpammsl
HaIpaBJIeHHOCTH aHTCHHBI
(urnoobpasHas,
BeepooOpa3Hasi, KBaIpaTHYHO-
KOCEKaHCKas)

UrnooGpaznas

UrnooGpaznas

HrnooOpa3Hblii JIyd, HOKPHITHE
1o 70 000 pyroB

Hrnoo6pa3Hsblii 1y4, MOKPHITHE
1o 100 000 ¢yroB

Tun aHTEeHHBI (OTPaXKaTEIb,
(asupoBaHHas peLIeTKa,
IIeneBas penerka u ap.)

ITapaGommaeckuit oTpaxaTens

ITapaGommueckuit oTpaxaTens

Pa3upoBaHHas PEILLIETKA,
4 3epkaia (Ha KaXJI0€ 3epKajio
(asupoBaHHas peneTka
aMeTpoM 4 MeTpa)

daszupoBaHHas pereTka, 4
3epKana (Ha Kax10e 3epKajo
(azupoBaHHas pelerka
JMaMeTPOM § METPOB)

Honﬂpmauym AHTCHHBI

JluneliHas: BepTUKaIbHAS U

JIuneiiHas: ropu30HTaNIbHAS

JIuHeiiHast ropu30OHTAIbHAS U

JIuHeiiHas ropu3oOHTaNbHAS U

TOPHU30HTANbHAS BEpPTUKAJIbHAS; KPyroBas BEpTHKAJIbHAS; KPyroBas
YcuneHue B TJIaBHOM JIyde 45,7 38,0 41 46

AHTCHHBI

TupuHa 1yya no yriry Mmecta 0,92 2,0 1,6-2,7 0,9-1,5
AHTCHHBI

[upuna 1yda no a3uMyTy 0,92 2,0 1,6-2,7 0,9-1,4
AHTCHHBI

CkopocTb 0030pa aHTEHHBI 110 18 18 1 MoJHOCTHIO py4HOE Henpumenumo Henpumenumo

TOPU3OHTAIN

BpalieHue

Tun 0030pa aHTEHHBI 11O
TOpU30HTaNU (HeNPEePhIBHBII,
MPOU3BOJIbHBIN, 360°,

B CEKTOpE U Jp.)

360° u cexktop

360° u cextop

HeperynsipHblii 1ust
obecrieueHus MOKpsITHS 360°

HeperyssipHbrii 1ust
obecniedeHust TOKpBITHS 360

CKopoCTh 0030pa aHTEHHBI
10 BEPTHKAIH

14 maros 3a 5 MUHYT

Henpumenumo

Henpumenumo

Tun 0030pa aHTEHHBI 1O

(I)I/IKCI/IpOBaHHLIe maru:

Ot -2,0 o +60

Heperynspuslit 1s

Heperynspusiit ais

BEpPTHKAIIN (HETIPEPBIBHBIH, 0,5-20 obecreveH st MOKPBITHS o0ecreveH st MOKPBITHS
MIPOU3BOJBHEIHN, 360°, TpeOyeMOoTro MPOCTPaHCTBA TpeOyeMOoTo MPOCTPAHCTBA
B CEKTOpE H Ap.)

YpoBHE GOKOBBIX JIETIECTKOB 20 +15 (ouenka) 17 na nepenauy, 17 Ha nepenauy,
(BJI) anTenus! (nepBeie 25 Ha mpuemM 25 Ha ipuemM

u naneaue bJI)

BricoTa aHTEeHHBI 30 30 HenocrosHuas HenocrosHuas

[upuna nonocsr [TH
MIpUEeMHHKA

0,63 Ha ypoBHe -3 n1bm

0,25 na yposue —3 nb
(MTMHHBLI UMITYIBC)
0,5 Ha yposHe —3 ab (KOpOoTKUii
HMITYJIBC)

1,2 na yposue —6 n1b
(KOpPOTKHIT UMITYIIBC)
1,8 Ha ypoBHe —6 1b
(ATMHHBIN UMITYITEC)

1,2 Ha ypoBHE —6 1bM
(KOpPOTKHIT UMITYIIBC)
1,6 Ha ypoBHE —6 1BbM
(ATMHHBINA EMITYITBC)




42

Pex. MC3-R M.1849-2

TABJINIIA 6 (oxonuanue)

XapakTepucTHKH

Papap 1* Papap 2*

Papnap 3

Papnap 4

Koapdunuent myma
HPHEMHHKA

2,1 9,0

<6

<6

MuHuManpHbIi pa3TunYUMBbIH
CHTHAI

-115 -110

-110

-110

Touka coxaTus
JUHAMHYECKOTO JUana30Ha
ycusenus Ha 1 n1b Ha Bxoze
MpUEMHHKA

-17 -32

10

10

YpoBeHb HaCHIIEHUS
Ha 4acTOTe HACTPOUKHU
MpUEMHHKA

-10

Henpumenumo

Henpumenumo

[upuna PY nomockt
MpUEMHHUKA 110 YpoBHIO 3 1b

1,6 0,5
(IMHHBII UMITYIIBC)
15
(KOpOTKHI HMITYJIbC)

200

300

YpOBHHU HaCHIILIEHUS ¥ BpeMsI
BoccTtanoBaeHus no PY u I[TH
MpUEeMHUKa

-10,
1

13
<05

13
<05

upuna noaocs
(GUIBTpaMK JONIUIEPOBCKUX
9acTOT

95M (onenka)

[TapameTpbl moaaBneHuUst
oMeX

I'eorpaguueckoe
pacmpeseneHue

ITo Bcemy mMupy

Jons BpeMeHu npu
UCIIOB30BaHUN

100

@ (DI/IJ'[LTpaL[I/IS[ JONIIICPOBCKUX YaCTOT U YAAJICHUE UMITYJIbCAa HACBILICHUA.

@ uanazon Hactpoiiku 2,7-2,9 I'T1 IpH BHINOHEHUH (YHKIIMHI BO3LYIIHON paHOHABHTaIUH.

® Ouensb BeICOKHE 3HaYeHHS PRF HUCTIOJIb3YHOTCA TOJIBKO ITPU BBICOKHUX YTJIaX MECTaA.

@ KosdduuueHT 3amoiHeHus s KOPOTKUX UMITYICOB cocTaseT 0,2% Npy CKaHUPOBaHUH 1O CAMOMY HU3KOMY YTy MecTa (FOpPHU30HT).

®) s Toro 4To6bI K03(h(DUIMEHT 3aN0NHEHHS He TIpeBbiman 12%, IMpUHA UMITYJIbCa U YacTOTa CIeJ0BaHHs HMITYIbCOB JIOJKHBI OBITh COTIACOBAHBI.
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2 Merteoposornueckue paaapbl, paéoTamiiue B Auana3zone 4yacror 5250-5725 MI'n

MeTeopooruueckre pagapbl Ha BO3AYIIHBIX Cy/aX M Ha3eMHBIC METCOPOJIOTHYCCKHE pajapbl padoTaroT B
mpenenax mosockl  4yactoT 5250-5850 MI'.  TexHuueckwe XapaKTEPUCTHKH HA3€MHBIX PaaapoB
MPEJICTaBJICHKI B TA0IUIE 8.

MOXHO TaKKe OTMETHTh, YTO B O3TOW IOJIOCE YAaCTOT HEKOTOPBIE METEOPOIIOTHYCCKHE CITYKOBI
SKCIUTyaTUPYIOT —CHENU(pUUECKUE HEBpAINAIONIAECs pauapbl I OTCICKUBAHUS M YCTAHOBJICHUS
MECTOIIOJIOKCHUST PaJMO30HJIOB, KOTOPBIE HE OCHAIICHBI (DYHKIUCH paJuoHABUTALMK. OTH paaapbl
OTJIIMYAIOTCSA OT METEOPOJIOTUYECKUX PalapoB, TIaBHBIM 00pa30M, TEM YTO B HUX HCIOJIB3YETCS MUMITYIIbC
MEHbIIIeH TpoAobkuTensHOCTH (10 0,2 MKC), a TTOCIIe 3aXBaTa Pagro30HIa OHU CIIEIIT 3a €ro TPaeKTOpUEH
710 3aBEpIICHUS 3amycKa. JTH pajapbl HE pacCMaTPUBAIOTCS B HACTOsIIEeH Pekomenaanuy.

Crenyer OTMETUTh, YTO HA3e€MHBIE METEOPOJIOTHMUYECKHE Pafapbl TEOPETHUECKH MOTYT paboTaTh BO BCEM
nuana3one Jactot 5250-5850 MI'n, HO, kak mHpaBuiIO, WX paboTa OrpaHUYMBACTCS JTUAITa30HOM YacTOT
5430-5725 MTI'1. BonbIIMHCTBO 3THX pajapoB pabOTAIOT B Mpeaeaax mojaockl yactoT 5600-5650 MI .
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Pek.

MC3I-R M.1849-2

TABJIMLIA 7
XapaKkTepuCTUKH Pagap 1 Panap 2 Panap 3 Papap 4 Papap 5
Jlnanason Hactpoiiku (MI'1) 5300-5 700 5 600-5 650 5 600-5 650 5300-5 700 5600-5 650
MoIIHOCTS CUTHANIA IIepeladl, HO1aBaeMOro B aHTCHHY 250 250 250 250 250
(xBt muk.)
JITHTEebHOCTh UMITYJIBCOB (MKC) 2,0 0,05-18 11 0,8-2,0 3,0
Bpems HapacTaHus/criaia UMITyJIbCca (MKC) 0,2 0,005 0,11 0,08 0,3
YacToTa MOBTOPEHNS HMITY/IECOB (MMIL/C) 50,250 u 1 200 0-4 000 2000 250-1 180 259
BeixoaHoe ycTpoicTBO KoakcuanbHblii MarHeTpoH Knuctpon Kauctpon HactpanBaemblii KoakcuanbHblif MarHETpOH
MarHeTpoH
Tun auarpaMMbl HaNPaBJICHHOCTH aHTEHHBI Konnueckast HUrnoobpazHas HUrnoobpasHas HWrnoobpasHas HrnoobpasHas
(urnoobpa3zHasi, BeepooOpasHas, KBaJpaTH4HO-
KOCEKaHCKas U JIp.)
Tun anTeHHHI (OTpakaTens, (ha3upoBaHHAS peIleTKa, LenpHoMeTanmu4eckas TapaGonmmaeckas IMTapaGommueckas | Ilapabommdeckas IlenpHas mapabonnaeckas
IiesneBas peneTka u Jp.) mapabodeckas
Tonspuzanus aHTEeHHbBI BeprukanbHas T'opuzoHTanbHas Topusontanbhas | ['opusoHTanbHas T'opuzoHTanbHas
VYcunenue B IIaBHOM JTy4e aHTeHHbI (1bu) 39 44 50 40 40
lupuna ny4a Mo yriIy MecTa aHTeHHBI (TpaIychl) 4.8 0,95 <0,55 <10 1,65
lupuHa nyya M0 a3UMYTY aHTEHHBI (IPaLyChl) 0,65 0,95 <0,55 <10 1,65
CkopocTb 0030pa aHTEHHBI [0 TOPH30HTAIH (TPaLyChI/C) 0,65 0-36 21-24 30-48 30-48
(0—6 06/mun)
Tur 0630pa aHTEHHBI IO TOPH30HTAIHN (TPaIyCHhl) 360 360 HenpepsIBHEII 360 360
(HeTIpephIBHBIH, MPON3BOIBHEIH, 360°, B cexTope 1 JIp.) 360°
Cexkrop
CkopocTb 0030pa aHTEHHBI 10 BEPTUKAIH (TPaLyChl/C) Henpumenumo Henpumenumo 15 15 15
Tur 0630pa aHTEHHBI O BEPTHUKAIH (TPaJLyChI) Henpumenumo Henpumenumo IMomarossrif, IMomarossrii, Ot -1 go +60
(HeTIpephIBHBIH, MPON3BOIBHEIA, 360°, B cexTope 1 JIp.) 0,5-60 or -2 510 +60
VYpoHH 60k0BbIX JenecTkoB (BJI) aHTeHHBI (TIepBbIC U —26 -35 27 -25 -25
nansaue BJI) (nb)
BeIcoTa aHTEHHBI (M) 30 10 30 30 30
Ilupuna nonocs! ITY npuemnnka (M) 05 20 0,91 06 Ot 0,25 10 0,5
Koaddunuent nryma npremuuka (ab) 7 4 23 3 3
MUHHUMAaNTBHBIN Pa3IUYUMBIi curHa (1bm) -110 -97 -109 Or-109 g0 -112 -114
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TABJINIIA 7 (npodonicenue)

45

XapakTepuCTHKH Papnap 6 Papap 7 Papnap 8 Papap 9 Papap 10
Jlnanason Hactpoiiku (MI'1) 5 600-5 650 5 600-5 650 5250-5 725 5 600-5 650 5600-5 650
Mogynsuus OO0bruHas C BO3MOXHOCTBIO Hcnonb30BaHus | C BO3MOKHOCTEIO | C BO3MOXKHOCTBIO C BO3MOXHOCTBIO HCIOIb30BaHUS d(deKTa
a¢dexra Jommiepa HCIOJIb30BAHUS HCTIOJIb30BaHUs Jlonmuiepa (BKIouast KanuOpOBKyY IIyMa 6e3
addexra addexra Jommiepa U3ITYYCHUST)
Jonmuepa
MOoILIHOCT CHrHANIA IIepeiadr, MOIaBaAeMOro B aHTCHHY 250 250 2,25 250 250
(xBt muk.)
JIUTENBHOCTD UMITYJILCOB (MKC) 0,8-5 0,8-5 0,1 0,8-2,5u 10 Or 0,5 10 3,3
Bpewms HapacTaHMs/cIIaJia UMITYJIbCa (MKC) 0,2-2 0,2-2 0,005
YacToTa MOBTOPESHUSI UMITYJIbCOB (MMIL/C) 250-1 200 50-1 200 100 000 50-1 200 250-1 200
¢ukcupoBaHHAs M | (UKCHPOBaHHAs, C IEPEMEKCHUEM U BOOYIAIIHS
BOOYJIALUS
BeIxonHoe ycTpoicTBO KoaxcunanbHblif MarneTpos KoakcuanbHblit MarHeTpoH KoaxcunanbHblit Koaxcunanbnblit KoaxcuaibHblif MAarHETpOH
WA KIIMCTPOH MarHeTpoH MarHeTpoH
Twun guarpaMMbl HAIPaBJICHHOCTH aHTEHHBI Hrnoobpasnas UrnoobpasHas UrnoobpasHas Hrnoobpasnas Hrnoobpasnas
(urnoobpasHasi, BeepooOpasHasi, KBapaTHIHO-
KOCEKaHCKast)
Tun aHTeHHBI (OTpaXkaTens, ha3upoBaHHAs pEIIeTKa, HenbHas napadonuyeckas LenpHas mapabonuueckas HenbHas HenbHas Henbuas napadonauyeckas
IesIeBasi peLeTka u Jp.) napabonudeckast | mapabosdeckast
Tonspuzanus aHTEeHHbBI TopuzonTanbHas w/unn | I'opusoHTaNbHAS WK BepTUKanbHas | [opusoHTanbHas | [opusoHTanbHas T'opuzoHTaNbHAS ¥ BEPTHKAIbHAS
BepTUKAJIbHAS WM BepTUKAJIbHAS

YcuseHue B ri1aBHOM Jiyde aHTeHHBI (1bn) 40-50 40-50 35-45 4448 45
lIupuHa my4a 0O yrioy MecTa aHTeHHHI (TPaTyChl) 0,5-2 0,5-2 2,4-12 0,65-1 0,9
[ITnprHa nyda M0 a3UMYTy aHTEHHBI (TPaychl) 0,5-2 0,5-2 1,5-12 0,65-1 0,9
CxopocTb 0030pa aHTEHHBI 110 TOPH30HTAIH (TPaLyChl/C)
06/MuH 6-18 6-18 12 3-36 6-36

1-3 1-3 0,5-6 1-6
Tun 0630pa aHTEHHBI 110 TOPU3OHTAIH (TPATLYCHI) 360 360 360 360 360
(HeTpephIBHBIH, MPON3BOIBHEIA, 360°, B cexTope u JIp.)
CxopocTh 0030pa aHTEHHBI 10 BEPTHKAIH (TPajLych/c) 1-10 1-14 Henpumenumo
Tur 0630pa aHTEHHBI O BEPTHUKAIH (TPaJLyChl) Or -1 mo +90 Ot -5 10 +90 Henpumenumo Ot -2 1o +90 Or -2 10 +90
(HenpepbIBHBII, TPOU3BONBHBIHA, 360°, B cekTOpe H JIp.)
VYpoBHu 60k0BbIX JenectkoB (bJI) anTeHHs!I (IepBbIe 1 Ot 25 10 -35 Ot -25 o —-35 -20 Ot -25 o -45 Ot -25 no 45
nansaue BJT) (nb)
Boicora aHTeHHbI (M) 6-30 6-30 10 6-30 7-30
IHupuna nonocs! [TY npuemunka no yposHto 3 16 (MI') 010,710 4 Or 0,1 103,0 10 0Ot 0,1 mo 1,25 0r0,3 102
Koaddunuent nryma npremuuka (ab) 3,5-8 1,5-8 3 3 3

MUHUMAaNBHBIH pa3IMYUMBblil curaan (1bm)

Or -113 1o -120

Or—113 10 -120

Or-113 10 -118

Ot -30 10 —54 Ha
pacctosiHuu 1 KM

Or —107 no —-115
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Pex. MC3-R M.1849-2

TABJINIA 7 (npodonicenue)

XapaKTepucTUKHU Papap 11 Pagap 12 Panap 13 Panap 14 Papap 15
Jlnanazon Hactpoiiku (MI'm) 5250-5 350 5330-5 370 52505 370 5 430-5 470 5250-5 370
Monynsauus OOGblyHas C BO3MOKHOCTBIO HCITONb30BaHusl | C BO3MOKHOCTBIO | C BO3MOKHOCTBIO PON, QON
a¢dexra Jomnmaepa HCTIOJIb30BaHUs HCIOJIb30BAHUS
sdpdexra sdppekra
Jonmiepa JHonmnepa
MOIIHOCTB CHTHANA Nepelauy, T0IaBaeMOr0 B aHTCHHY 250 250 200 250 6
(xBt muk.)
JmMTenbHOCT NMITYIECOB (MKC) 2,5-2,8 1n25 1 0,5 1,0 (xopoTKuii HMITYIIBC)
32-256 (niMHHBLIT HMITYIIBC)

Bpems HapacTaHus/CIIana UMITyIbca (MKC) 0,1-0,8 0,1-0,9 0,2-0,5 0,25-0,30 0,2(x0opoTKuii UMITYIIbC)

2,4(niMHHBIH HMITYITBC)
YacTora MOBTOPEHHS UMITYJILCOB (MMIL./C) 260 260-1 500 400-2 000 600-1 500 260-2 000
Brixonnoe ycrpoiictBo Koaxcunanbnbliit Knuctpon Kicrpon TBepurorenbHOE Teepnorenbroe

MarHeTpoH
Tun nuarpaMMsbl HaNPaBJIeHHOCTH aHTECHHBI Hrnoobpasnas UrnoobpasHas Hrnoobpasnas Hrnoobpasnas UrnooGpasnast
(urnooOpa3zHasi, BeepooOpasHasi, KBaIpaTUuHO-
KOCEKaHCKast)
Tun anTeHHBI (OTpaXkaTeNb, (ha3upOBAHHAS PEIICTKA, TapaGommaeckas INapaGommueckas IMTapabonuueckast HenpHas IapaGomaueckas
1eseBas peueTka u ap.) napabonuyeckas
TTonsipu3anust aHTEHHBI T'opuzonTansHast T'opusonTanbHas TopusonTansHast T'opusonTanbHas HByxmosmocHas
11 BepTHKAIBHAS (ropu3oHTaNBHAS U BEPTHKAJIbHAS)
Vcunenue B IIaBHOM JTyde aHTEHHBI (1B1) 41-45 42-45 48-50 45 43
I1lupuHa Tyda 110 YTy MECTa aHTEHHBI (TPaLychl) 1-15 1-12 0,58-0,65 1 11
IllupyHa Tyda 10 a3UMYyTy AHTEHHBI (TPaIyChl) 1-15 1-12 0,6-0,65 1 11
CKopocTh 0630pa aHTEHHbI IO TOPU3OHTAIII 24 6-36 12/24 18-48 3-60
(rpamycsr/c)
Tumn 0630pa aHTEHHBI [0 TOPU3OHTAIH (IPayChl) 360 360 360 360 360
(HenpepBIBHBIN, TPON3BOJIBHEIH, 360°, B ceKTope 1 1p.)
CKOpOCTh 0630pa aHTEHHBI 110 BEPTHKAIH (IPaLychl/c) oT —2 10 +45 B npeaenax oT —2 10 +45 B npenenax 15 ¢ or —2 10 +90 20 maros 3a 5 6
15¢ B npezenax 10 ¢ MHUHYT

Tun 0630pa aHTEHHE! 110 BEPTHKAIH (TPaychl) Ot -2 o +45 Ot -2 o +45 Ot -2 o +90 Ot -0,2 10 +40 Ot -2 no +90
(HenpepBIBHBIH, TPOU3BONIBHEIH, 360°, B cEKTOpE U IIp.)
YpoBuu 60k0BBIX NenecTkoB (BJI) anTeHHBI (TIepBBIE 1 Or 25 1o -33 Ot 26 10 -35 Or 28 1o -34 _28 —26
nansaue bJI) (ab)
BhIcoTa aHTEHHBI (M) Or 18 10 53 Or 10 1o 60 Or 33 o 44 545 10-40
Iupuna ITH nonocs! npueMHKKa 1o ypoBH:o 3 1b Or 1,2 10 1,6 Or 0,4 no 1,4 Ot 1,0 no 1,4 2,0 12
(MI'u)
Koadpunment mryma npuemnnka (1b) 1,2-5 1,9-3 1-2 1,8 2
MUuHHMaJIBHBIH pa3iuduMBblii curaai (1bm) Ot -108 1o -114 Or-110 oo -114 Ot -110 no -112 -110 -111




Pex. MCI-R M.1849-2
TABJINIIA 7 (npodonicenue)

XapakTepHCTHKH Papap 16 Papap 17 Papap 18 Panap 19 Panap 20
Jlnanazon Hactpoiiku (MI'm) 5250-5 370 5 300-5 850 5330-5 370 5300-5 700 5 600-5 650
Mopnymsiuust PON, QON PON, QON PON, QON HemonynupoBaHHbIi MoymMpoBaHHBII UMITYJIbC
UMITyJIbC pajapa
MourHocTh cUTHANA Tepeiadn, 101aBaeMOro B aHTEHHY 10 6 12 4 0,250 250
kBT muk.
(BT (cpeuﬂ)‘) 600 1200 400 0,005 150 000
JnuTensHOCTh UMITYJIbCOB (MKC) 1,0 (KOpOTKHii UMITYITBC) 1,0 (xopoTkwuit Ot 0,05 10 24 Or0,4102; 01510 12
32-200 (wiMHHBL 1,0 (xopoTkuii UMITYTIBC) UMITyJIbC)
HMITYITbC) 32-200 (aIMHHBIIT KMITYJIBC) 32-200 (anuHHBIIT
HUMITYJIbC)
Bpewmst HapacTaHus1/clIaja HIMITyJIbCa (MKC) 0,2(KOpOTKHII UMILYJIbC) 0,2 (KopoTKuii 0,25/0,25 0,104/0,112
3,5(JUTMHHBI HMITYITBC) 0,2 (KOPOTKHUI1 UMITYJIbC) HMITYJIBC)
3,0 (aIMHHBIH UMITYIIEC) 3,0 (nmHHBIHT
HMITYJIbC)
YacToTa IOBTOPEHHS UMITYJILCOB (UMIL./C) 200-2 000 100-2 000 200-1 800 100-2 000 100-500; 100-2 000
20 000 (ToJIBKO KOPOTKHI HMITYJIBC)
Brixonnoe ycrpoiictBo TBepnorenbHOE Koaxcunanbnblit KoaxcunanbHblii MarneTpos
TBepnorenbHOE TBepurorenbHOE
MarHeTpoH

Tun JAuarpaMMbl HalIpaBJICHHOCTH aHTCHHBI

(urnoobpasHasi, BeepooOpasHasi, KBagpaTHIHO- WrnooGpashas WrnooGpashas UrnooGpasnas BeepHnast HUrnoo6paznas
KOCEKaHCKas U JIp.)
Tun anTeHHs! (OTpaXkaresnb, ha3upoBaHHAs PEIIEeTKa,
IieeBas pemeTKa u Ap.) Tapabonuyeckas TTapabosmeckas TTapaGommeckas DAP IMapadonuueckas
TTonspusanus aHTEHHbI JIByxnomocHas HsyxuomocHas OJHonomocHas
(ropu3oHTANBHAS 1 Topu3soHTaNBHAS Topu3oHTalIbHAS U BEpTHKAJIbHAS
(ropu3oHTAaNBHAS U BepTHKalbHas) | (TOpH30HTAIBHAS)
BEpPTHKaJIbHAs)
VYcuneHre B TIABHOM JTyde aHTeHHBI (1bu) 48 45 43 30 45
[upuna dy4a 0 yIily MecTa aHTEHHBI (TPamgyChl) 0,65 0,95 11 <7 1
[lupuna dy4a M0 a3UMYTy aHTEHHBI (TPaLyChl) 0,65 0,95 11 <7 1
CxopocTb 0630pa aHTEHHBI IO TOPH30HTAIN (TPaTycChl/C) 6-42 3-36 6-60 0,1-10 36
Tun 0630pa aHTEHHBI [0 TOPHU30HTAIH (TPATYCHI) 360 360 360
. . o 360 360
(HenpepBIBHBIH, TPOU3BOIBHEIH, 360°, B cEKTOpE U IIp.)
CxopocTb 0030pa aHTEHHBI 10 BEPTUKAIH (TPaychl/c) 24 15 Henpumenumo 0,1-10 20
Tun 0630pa aHTEHHBI 110 BEPTHKAIH (IPaLyChl) Ot -2 1o +90 Ot -2 10 +90 Or -2 10 +90 Ot -2 10 90 Ot 5 10 90
(HenpepBIBHBIH, TPOU3BOJIBHBIH, 360°, B cEKTOpE U IIp.)
YpoBuu 60koBBIX JenectkoB (BJI) anTeHHBI (IepBBIE 1 -23 26 26 -20 Ot —20 10 -35

nansaue bJI) (ab)

BericoTa anTeHHBI (M) 10-40 10-40 1040 30 6-30




48 Pex. MCI-R M.1849-2
TABJINIIA 7 (oxonuanue)
XapaKTepuCTHKH Papap 16 Papap 17 Papap 18 Papap 19 Papap 20
Iupuna [T nonockl npueMHUKa 110 ypoBHio 3 1b 1,2 12 12 Or6 108 0r0,31035
(MT'm) ' '
Kosddunuent mryma npuemunka (ab) 2 2 2 5 3
MuHuMabHBIA Pa3IMIuMblil curHan (1bm) 111 -111 -111 Or -100 o 125 Or -100 n0 119
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3 MeTteoposaoruieckue pajaapsl B moJioce yactor 9300—-9500 MI'y

49

CreyeT OTMETHTB, YTO HAa3€MHbBIE METCOPOJOTHYSCKUE PaJapbl TCOPETUYECKH MOTYT paboTaTh BO BCEM
nuamna3one 4vactor 8500-10500 MI', HO, Kak mpaBuiio, UX padOTa OrpaHUYMBAETCSA IIOJOCOH YacTOT

9300—9500 MI'n. Texunyeckne XapakTEpPUCTHKH 3TUX PaJapoB MPUBEACHBI B Ta0IUIE 8.

IpUEMHUKA 110 ypoBHIO 3 n1b

TABJIUIIA 8
XapaKTepucTHKH Ennnunst Papap 1 Papap 2 Papap 3
Jlnama3zoH HaCTPOHKU MI'1 9 300-9 375 9 200-9 500 9375
Mopnynsanus NmnynscHas WwmnynecHas WmnynscHas
MoIHOCTE CUTHANA TTepeiadn, 50 250 35
[I0JIaBaEMOT0 B aHTEHHY kBT nuk. (Ha KaXxJblil TUI
TIOJISIPUBALIHHN)
JIMUTeNbHOCTh UMITYJILCOB MKC 0,1;0,25u 1,0 0,5;1,0;0,8u2,0 lu2
YacToTa MOBTOPCHUS L/ Ot 1 000 mo 2 000 Ot 1 500 mo 250 500
UMILYJIbCOB ’
MaxcuManbHbIH K03 hUIHEeHT % 0,002 He yxazpiBaercst He yxka3piBaeTcst
3aI0THEHUS
Bpewms Hapacranus/criaaa MKe 0,05 He yxasbiBaercst He yxka3piBaercst
HMITyJIbCa
BrixogHoe ycrpoiictBo Knuerpon unu MarseTpox Marserpon Marnerpon
Tun quarpamMmsl Hrnoo0pasHslii J1y4 Hrnoo6pasusiii 1y HrnooOpasHslii 1y
HaINpaBIEHHOCTH aHTCHHBI
Tun aHTeHHBI IMapaGonuueckuit oTpaxkaTensb [Napabonnuecknit [NapaGonuuecknit
¢ obmyuarenem Kaccerpena OTpakaTenb OTpakaTenb I
Tlonspuzanus aHTeHHBI Jluneitnas (nBoitHas Jluneiinas Jluneitnas
MOJISIpU3aLMA) (nBoitHas
MOJIIpU3aLINs)
YcuneHue B ri1aBHOM Jiyue B 46 45 40
AQHTEHHBI n
IupuHa ty4a 10 yriry MecTa 0,9 <10 15
p 1 yry rpaxychl
AQHTEHHBI I'PayChl
[lIupuHa ay4da 1Mo a3suMyT 0,9 <1,0 15
p 1 yry rpaxychl
AQHTEHHBI I'PayChl
CkopocTh 0030pa aHTEHHBI [0 Ot 0 10 20 Ot 0 10 36 6
rpagychl/c
TOPU30HTAIH
Tumn 0630pa aHTEHHBI 10 Ob6nactb, o6sacTh cexTopa, Obmacts Ob6nacthb
TOPU30HTANH (HETIPEPHIBHBIH, CTallMOHAPHBIN U
N o rpaycsl o
IPOU3BOJIbHBIN, 360°, OTCJIC)KUBAFOIIIHIA
B CEKTOpE U Jp.)
CkopocTb 0030pa aHTEHHBI 1O Ot 0 o 20 He ykasbiBaercs Ot 0 1o 90
rpagycel/c
BEPTHKAIN
Tun 0630pa aHTEHHBI IO [aru k cnexyromemMy yriay [laru x crexyromemMy He yka3biBaeTcs
BEPTHKAIN MECTa T10cyIe TI0BOPOTa I0 YTy MecTa Ioce
rpagycel TOPU30HTAIIN WM H3MEHCHUE TIOBOPOTA TI0
yTJ1a MecTa IpH MOCTOSTHHOM TOPU3OHTAIN
a3uMyTe
YpoBHUI GOKOBBIX JICTIECTKOB 26 16 10 (1-i BJT)
(BJI) anTenns! (epBsie 1 abu 0 (mambHuit BJT)
nansaue BJT)
BricoTa aHTEeHHBI M 4 Ot 2 10 30 Ot 5 o 15
Tupuna IT4 monocst M 10,4 nmu 1 He yka3sriBaetcs He yka3riBaetcs
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TABJINIIA 8 (oxonuanue)

YKa3bIBaCTCA

XapakTepucTHKH Ennannsi Papap 1 Panap 2 Papap 3
Koapdumuent mryma Em -110 114 -113
TIpHeMHHKA A
IloTteps npuema Eu He ykasbiBaetcs He He

A YKa3bIBaeTCsI YKa3bIBaeTCsI
[lrpuna nosockel UMITyJbCa ¢ Henpumenumo Henpumenumo | Henpumenumo
JIUM
[upuna nonocet PU
U3ITydeHHs:
3 1b ML He yka3sbiBaercs He 1
—20 nb H Ot 6 10 60 — B 3aBUCHMOCTH OT LIUPHUHBI yKa3bIBaeTCsI 6
HMITyJIbCA He
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