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Ipenncnosue

Pomp CexTopa pagmoCBs3W 3aKIIOYAaeTCs B OOCCIIEYEHHMH PANHMOHAIBHOTO, CIIPABEIUITHBOTO, A(PQEKTHBHOTO U
HKOHOMUYHOTO HCIOJIb30BaHUS PAAMOYaCTOTHOTO CIIEKTPa BCEMH CIY)KOaMH paIfoCBS3H, BKIJIIOYAs CITyTHHKOBBIC
CIIyXKOBI, W TPOBEACHHM B HEOTPAaHMYCHHOM YacTOTHOM JWAalla30HE MCCICIOBAaHUM, HAa OCHOBAaHHH KOTOPBIX
HnpUHUMAroTCs PexomeHnanuu.

BcemupHBIe 1 perHOHATIBHBIE KOHPEPEHIIMH PaIHOCBSI3H U acCaMOIIen PaJroCBsI3H IPH MOJIEPKKE HCCIEA0BATEIBCKIX
KOMMCCHH BBIIOJIHSIOT PErjaMEeHTapHYI0 M NOJIHTHYecKyto pyHkumu CeKkTopa paanocBs3y.

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

ITonmutuka MCD-R B ob6mactu IIMC wm3maraercs B o0mieii matentHoii moinutuke MCO-T/MCO-R/MCO/MDOK,
ynomuHaemoir B Ilpumoxkenmnm 1 k Pesomrommm MC3-R 1. ®opMmbl, KOTOphle BiIaAeibllaM IATCHTOB CIEIyeT
UCIIONIHb30BAaTh AJIS IPEACTABICHMUS TATCHTHBIX 3asBICHUN U ACKIAPALHii O TUIIEH3UPOBAHIH, TPEACTABICHBI IO aJpecy:
http://www.itu.int/ITU-R/go/patents/en, rae Takke coziepkarcss PyKOBOJSIIME MPHHIKIBI 110 BBITOJHEHHIO 0O0MICH
nateHTHON moutukd MCO-T/MC3-R/MCO/MOK u 6a3a maHHBIX naTeHTHOH nHpopMmarmu MCO-R.

Cepun Pexomenpanmii MCI-R

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

Cepus HaszBanue

BO CnyTHHKOBOE paJMOBELIAHUC

BR 3anuch A7 NPOU3BOJACTBA, apXUBUPOBAHHS M BOCIIPOU3BEICHUS; TNICHKH IJIsl TEICBHICHUS
BS PannoBemmarenbHas ciryx0a (3BykoBas)

BT PannoBemaTensHas ciyx0a (TelleBU3HOHHAS)

F duxcupoBaHHas CiIyx0a

[TonBrxHBIE CITY>KOBI, CIy*k0a paguooIpeaeeHNs, JIOOUTEIbCKast CIyk0a 1 OTHOCAIITHECS
K HAM CITyTHHKOBBIE CITY>KOBI

P PacnpocTpanenue paauoBoIH

RA Panuoactponomus

RS CucreMbl JUCTAaHIIMOHHOTO 30HUPOBAHUS

S @duxcupoBaHHAsI CIIyTHHKOBAs CITyK0a

SA KocMuueckue npumMeHeHUs] 1 METEOPOIIOTHS

SF CoBMeCTHOE MCIIOJIb30BaHUE YaCTOT U KOOPIUHAIMS MEXKITY CUCTeMaMH (PUKCUPOBAHHOM
CIIyTHUKOBOI1 CIIy>KObI U (PUKCUPOBAHHOM CITyKOBI

SM VYnpaBneHue UCIOIb30BAHUEM CIIEKTPA

SNG CrnyTHHKOBBIH cO0p HOBOCTEH

TF Ilepenaua curHanoB BpEMEHU U STAIOHHBIX YaCTOT

V CrnoBapb U CBSI3aHHBIE C HUM BONPOCHI

Ilpumeuanue. — Hacmosuwas Pexomenoayus MCI-R ymeepoicoena Ha aHeIULLCKOM 3bIKe
6 coomeemcmeuu ¢ npoyedypou, usnoxcenrnou 6 Pesonoyuu MCO-R 1.

Onexmponnas nyoauxayus
XKenena, 2016 r.

© ITU 2016

Bce mpaBa coxpanenbl. Hu o1Ha U3 yacTeli TaHHOM My OIMKAIIMN HE MOXET OBITh BOCIIPOU3BEICHA C TOMOIIHIO KAKUX OBl
TO HH OBLIO CPEICTB 03 MPeIBapUTEIHLHOTO MUCBEMEHHOTO paszpemnerns MCD.
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PEKOMEHJJAILIA MC3-R P.372-12
Pagnomym”
(Bompoc MCH-R 214/3)
(1951-1953-1956-1959-1963-1974-1978-1982-1986-1990-1994-2001-2003-2007-2009-2013-2015)

Cdepa npumenenust

B Pexomennarmun MC3-R P.372 npusenena undopmarms o 6a30BBIX YPOBHIX PaldovacTOTHOTO IIyMa B
muamazone actor 0,1 I'm — 100 I'T. B Pexomennanmm mpwHAT BO BHHMaHHWE IIIyM, OOYCIIOBIMBaeMBbIH
IPO30BBIMU pa3psiiaMH, NPOMBIIUICHHBIMH HCTOYHHUKAMHM, TIAKTUYECKUM LIYMOM M TEMIIEpPaTypod B
HIKHHX cJ0AX atMocepsl. s Toro 9To0sl 00eceYnTs OCHOBY JUIA OLIEHKH PabOThl CHCTEM, IPUBOASTCS
U(pPOBHIE TAaHHBIE, KACAIONIHECS IIyMa, WA TEMITEPaTYPhI.

KuaroueBsble ciioBa: paguoniyM, ko3QGUIMEHT myMa, IIlyMOBas TeMIepaTypa

Accambres paguocssizu MCD,

yuumolgas,
a) YTO PaJUOIIyM OTPaHUYMBAET PAOOTOCTIOCOOHOCTh PATUOCUCTEM;
b) 49T0 () (HEeKTUBHBIN KOA(PPUIMEHT NIyMa aHTEHHBI, WM TeMIlepaTypa LIyMa aHTCHHBI, BMECTE C

BEPOATHOCTHBIM paclpe/ie]ieHHeM aMIUIATY][ OTHOAomell MPUHIMAeMOro IIyMa, SIBISIOTCS MapaMeTpaMu
(moutm Bcerga HEOOXONWMBIMH, HO HWHOTZA HEIOCTATOYHBIMH), MPUTOMHBIMH IS WCIIONB30BAHHUS TIPU
ornpeaeicHUH pabounX XapaKTePUCTUK U TUIAHUPOBAHUS CUCTEMBI;

C) YTO, KaK TPaBUIIO, HEJIb3S UCTIONB30BaTh MPHUEMHBIE CHCTEMBI, KOA(P(GUIIMEHT IIyMa KOTOPHIX HIKE
3HAYEHHUs, OIPEAEIAEMOr0 MUHUMAIIBHBIM YPOBHEM BHELIHETO 1IIyMa;

d) YTO TpeOyeTCs MPeACTaBICHNE O PATHOUIITYICHUH OT €CTECTBEHHBIX HCTOUYHUKOB MTPH
— OIIEHKE BIUSHUS aTMOC(Ephl Ha pacCIpOCTPAaHEHHE PaIMOBOIIH;

- pacnpeacyacHu 4aCToT Al CUCTEM JUCTAHITMOHHOI'O 30HAUPOBAHUA OKPY)KB,IOH_[CI\;I Cpeabl 3€MJ'II/I,

pexomenoyem,

9TOOBI TIPH TUIAHUPOBAHUH U aHAIIU3E PAJHOCHUCTEM TaM, TJe 9TO HEOOXOANMO, HCIIOJIB30BATACH CIIEAYIOIIAs
nH(popMAaIus:

1 Hcrounuku paauomyma
Pagunomrym onpenensiercs B Pekomennammu MCO-R V.573 cnenyrommm o6pazom:
"paauno (4acTOTHEIN) IyM;

N3mensronieecss BO BPEMEHHU AJIEKTPOMAarHUTHOE SIBJICHHE, UMEIOIIEe COCTABISIONINE B Paan0YaCTOTHOM
JUarna3oHe W SBHO HE Ieperaroiiee WH(pOpMAaIui, KOTOPOe MOMKET HaJlaraThCs HA TOJIC3HBIA CHUTHAN WA
CMEILIUBATHCA C HUM.

Ilpumeuyanue 1. — B HEKOTOPBIX CIydasX paJdOYacTOTHBIA LIYM MOXKET IiepesaBaTh MH(POPMAIHIO O HEKOTOPBIX
XapaKTepUCTHKAX CBOETO HCTOYHHKA, HAIIPUMED O €r0 IPUPO/IE MITH MECTE PACIIOJIOKEHHS.

IIpumeuanue 2. — COBOKYITHOCTh MEUIAIOIINX CHI'HAJIOB, €CIM OHU OTJEJIbHO HEPa3IMYMMbl, MOXKET TPOSBISATHCS KaK
paanovacTOTHBIN Hrym."

KommnbrorepHas mporpaMma, CBS3aHHAs C XapaKTePUCTUKAMH W TPWIOKEHHSIMH JJIS pacueTa aTMOC(epHOro
paauonryMa OOYCIIOBIICHHBIX TPO30BBIMU pa3psgaMH, TNPOMBIIUICHHBIM I[IYMOM M TaJJAKTHYECKHUM IIYMOM
(Ha wacroTax Hrke nmpumepHo 100 MI'1r), koTopast onrcaHa B HacTosel PexkoMeHaanum, mpecTaBieHa B TOH YacTH
Beb-caiita MCO-R, koTopast oTHOCHTCs K 3-1 MccienoBarenbckol KOMUCCHH IO PaIMOCBSI3H.
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B Pexomennmanuu MCD-R P.372 mpuBoAsTCS AaHHBIE TO PAAMOIIyMy, BHEIIHEMY II0 OTHOUICHHIO K
MIPUHAMAIOIIEHN paiHOCuCTEME, KOTOPHIH BOZHUKAET BCIIEICTBHE CIEAYIOMINX TPHYINH:

- M3JTy4eHHEe OT TPO30BBIX Pa3psAaoB (aTMOCGEpHBIN IIyM, BEI3BAHHBIH IPO30K);

- COBOKYITHOE HEIpEeTHAMEPEHHOE H3IyYeHHE OT AIEKTPHUECKUX MEXAaHU3MOB, JIEKTPUUYECKOTO U
9NEKTPOHHOTO OOOPYAOBaHMS, JHUHHUHA 3JICKTPOINEpeAadd WM CHCTEM 3aKWUTaHHs JBUTaTesIeH
BHYTPEHHETO CropaHusi (IPOMBILICHHBIH HIYM);

- OMHUCCHUS OT aTMOC(pCpHI)IX ra3oB U THAPOMETCOPOB;
- IPUCYTCTBUC 3eMHO TMOBEPXHOCTHU HUJIN APYIUX HpCHfITCTBI/Iﬁ Ha ITyTH JIy4a aHTCHHBI;
- U3JTYUYCHUEC OT HeOeCHBIX HCTOYHUKOB paanoBOJIH.

[NPUMEYAHUE 1. — IlpuBoamMble 3[eCh OIEHKH ypPOBHEH paaMoIIyMa KacaroTcs 0a30BOTO YPOBHS IIyMa IIpH
OTCYTCTBUH JIPYTUX CUTHAJIOB, U3JIy4yaeMbIX KaK IPEeJHAMEPEHHO, TaK U HeNpeHaMEPEHHO, TaK YTO LIyM HJIU CUTHAJIbI,
00yCIIOBIICHHBIE HENPEeJHAMEPEHHBIMH Mepe/layaMi Ha COBMEIICHHBIX KaHajJaxX WM Mapa3UTHBIMH U3JIyYCHUSIMH OT
OTJICJIBHBIX NEPEJaroIUX WK IPUHUMAIOIINX CUCTEM, B HacTodled PekoMenanny He paccMaTpUBaOTCSL.

[MPUMEYAHUE 2. — B ciiyyae npoMBIIUICHHOTO IIyMa, MPEJCTaBJICHHbIC JaHHBIE JIOJDKHBI ObITh THUIWYHBIMH IS
OTIPEJICTICHHON KAaTETOPUH CPebl, IPU THIINYHBIX YPOBHSIX pabOTHI 3JIEKTPUUECKOTO U AJIEKTPOHHOTO 000pyJOBaHHMS B
OOBIYHBIX YCIOBUSX, HA TUIMMYHBIX PACCTOSHUSX JUIS 3TOH CPE/IBL.

2 IMoxa3arenu ast orpeae/JeHusi HHTCHCUBHOCTHU IIyMa U X B3aUMOCBS3b

Koaddumuenr nryma, f, mpreMHOI CHCTEMBI CKITQIBIBAETCS U3 OTACIBHBIX COCTABIISIONINX, BHOCUMBIX PAIOM
HNCTOYHUKOB LIyMa Ha NMPHEMHOM TEPMHHAJIE CUCTeMBl. PaccMaTpuBarh cienyeT Kak BHYTPEHHHMH, Tak U
BHEIIHWHA IIyM. EIWHCTBEHHON NpPaBHIBHOW KOHTPOJBHONH TOYKOM IUIS OIEHKH o0mero pabodero
KO3 (QUIIMCHTA IIyMa MPUEMHON pPaHMOCUCTEMBI SIBJISETCS BXOJ ASKBHUBAJCHTHOW CBOOOJHON OT MOTEph
MPUEMHON aHTCHHBI (TEPMUHAIBI TAKOH CBOOOTHON OT MOTEph aHTEHHBI (PU3WYECKU He CyliecTBYIoT). s
[IPUEMHHKOB, HEUYBCTBUTENIBHBIX K APA3UTHBIM LIyMaM, KO3((GHUIMEHT IIyMa CUCTEMBI OIIpeIeNsieTcs Kak:

f=fa+(fc—1)+1c(fi—1)+ Ick (fr — 1), @
rje:
fa:  KkoadduIHEeHT BHENTHETO IIyMa, ONPEAESIEMbIN TI0 (hOpMyJIe:
fo = %ob @)
IMPUMEYAHUE 1. — F, — K03 QUIHUEHT BHEIIHETO IyMa, ONPEACsIeMbIH Kak:
Fa = 101log fa nb
Pn:  IOIMyCTHMasi MOIIHOCTb IIIyMa C BBIXO/a SKBUBAJICHTHOH aHTECHHBI 0€3 MOTEPh,;
k: mnocrosnnas bonsimana = 1,38 x 1023 Ix/K;
To: otanmonHas temnepatypa (K), mpunsaras pasaoit 290 K;
b: mmpuHa MONTOCK MPHEMHOI CHCTEMBI Ha ypoBHE MOIHOCTH miyma (I'1r);

Ic : IMOTEPH B LICIIN aHTCHHbI (BXO)IHaSI HOMUWHAJIbHAs MOHIHOCTB/BLIXOIIHEISI HOMHHAJIbHaA
MOIIIHOCTb,

It . [noTepn B JIMHUU IICpEAavun (BXOI[HaSI HOMUWHAJIbHAs MOII_IHOCTI:/ BbIXOaHAas
HOMMUHAJIbHAsI MOIIHOCTh,

fr:  x03(hOHUIHEHT TymMa IPHEMHHUKA.

[MPUMEYAHMUE 2. — Fy — ko3¢ duiienT nryma npueMHIKa, ONpeiesIieMbIi Kak:

fe:  xoddduIMeHT IyMa, CBI3aHHBIN C OTEPSIMH B 1IETIH aHTCHHBI,
T,
fo=1+(, -1 |= ()

To
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ft: ko3 duIMEHT 1ymMa, CBA3aHHBIN C TIOTEPSIMH B JIMHUHU TIEpEaayy,
T
ft:1+(|t*1) —t, (4)
To
rae.

T.: peanbHas Temneparypa (K) aHTeHHBI ¥ OKOJIO 36MHO TIOBEPXHOCTH,;

u

Ti:  peanbHas temneparypa (K) nunun nepenaun.

Ecnu T¢ = Tt = To, To ypaBHenue (1) mpuHuMaeT BUJ

f="fa—1+f f f. (5)
YpaBaenue (2) MOKHO 3alHCaTh KakK:
Pn=Fs + B — 204 1nbBT, (6)
rae:
P,= 10 log pn : HoMuHamEHAS MOLTHOCTE (BT);

B= 10 logbn—204 =10 logk To.

JIsi KOPOTKHX BEPTUKAIBHBIX HECHMMETPHUHBIX BUOpaTopoB (N << L) Haj HaeaqbHO IUIOCKOH 3eMHOM
MIOBEPXHOCTBIO BEPTHUKAJIbHAS COCTABISIOIIAS CPEIHEKBAAPATUYHOIO 3HAYEHHUS] HANPSHKCHHOCTH TIOJS
olpeeIsieTcs Kak:

En=Fa +20log fury + B — 95,5 1b(MkB/m), (7)
e
En:  HanpsyKeHHOCTD IOJIS B IIMPUHE MOJIOCH! b; 1

fmrn © cpemusis gacrora (MI'm).
AHAJIOTMYHO JUIA TTOJTYBOJHOBOTO JIUIIOJISE B CBOOOHOM TIPOCTPAHCTBE!
En = Fa + 20l0g fmura + B — 98,9 1b(MkB/m). (8)

Koa¢duuueHT BHEMIHETo IyMa Tak)ke 00BbIYHO OIPEIeNIeTCs KaK TemMrepatypa, Ta, rie fa mo onpenenenuro
paBHoO:
T
f a = a 1 (9)
To

T — > dexTuBHAS TemmepaTypa aHTEHHBI, 00YCIIOBJICHHAS! BHELIIHUM LLIYMOM.

OnpenenuB Fa, MOXXHO HaliTH COOTBETCTBYIOIIME 3HAaueHUS En, mcmonws3ys nubo ypaBHenue (7), 1nO0
ypaBHeHHeE (8), B 3aBUCHMOCTH OT THIA IPUMEHSIEMOU aHTEHHBI.

MomHoCTh mIymMa, O KOTOPOW TOBOPWIJIOCH BBIIIE, XOTSI M HEOOXOOUMa, HalmpuMep Uil ONpeAeiIeHUs
OTHOUICHHUS CUTHAJI/IITYM, PEJIKO SIBJSIETCS] IOCTATOYHOM JUTSL OTIPEJIENIEHHsI PA00YHX XapaKTePHUCTUK CUCTEMBI
(GenbIit TaycCOBCKHMI 0a30BBIA IIyM — 3TO €IWHCTBEHHOE HCKIIOYEHHE). 37€Ch HYKHBI COOTBETCTBYIOIINE
BEPOSITHOCTHBIE ONMUCAaHMSA (OPMBI BOJHBI NMPUHHMAEMOro CiIydaiiHOro myma. IIocKoibKy A IIyMOB,
KOTOpBIE pPaccMaTpHUBAlOTCS B HacTosmed Pekomenpmaumu, ¢asza mnpuHuMaeMol orudaromeil 0OBIYHO
pacnpezienieHa paBHOMEPHO, BEPOSITHOCTHOE pactpeaeneHre aMmunty (BPA) (BeposTHOCTh MpeBbIIIEHUS)
NpUHUMaeMol orubaromiei 3amaercs. Jnd WMIyIbCHBIX IIyMOB Ha Oojee BBICOKMX 4YacTOTax
(T. e. > mpumepHo 1 I'Tr), 3HaueHUs1 Fa TOCTATOYHO HU3KH, U TOJIBKO UMITYJIbChI OOJIBIIICH BETMYMHBI MOTYT
MIPEBBICUTh [IOPOTrOBOE 3HAUYEHUE IIyMa Ha BXOAE INpHEMHUKAa. B 3TOM cioydae BepOSTHOCTHBIE
XapaKTepUCTUKH MOTYT WMETh BHJ IMWKOBOTO 3HAUEHHS ISl JaHHOTO IEPHOAA BPEMEHH, BEPOATHOCTH
MIPEBBIIICHNUS Ha 3TUX 00Jiee BRICOKMX YPOBHAX, KOJMYECTBA HMITYJIHCOB ISl 33/IaHHOTO YPOBHS H T. [I.
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3 YpoBHM mIyMa KaK (YHKIIHH OT YACTOTHI

[IprBoaMMBIE HIKE TPU PUCYHKA U COOTBETCTBYIOIINE IIOSICHEHUS K HUM II03BOJISIIOT OIIPEIEIUTh 0)KUIaEMbIe
3HaveHus Fa B vactotHoMm nuanazone 0,1 I'm — 100 [T, a Takke Apyrue ypoBHHU IIYMOB, MPEICTABISIONINAE
nHTepec. Ha aTux Tpex pucyHKax 1mokazaHa OTHOCHTENbHAs BEIMYMHA IIYMOB Pa3IMYHOIO THUIIA, ONTMCAaHHBIX
B nyHKTe 1. JlomosHUTENbHBIE CBENEHUS AJIS Pa3lIWYHBIX TUIOB IIYMOB IIPUBOAATCS B APYIHX pa3aenax
HacToAme PekoMennanun.

Pucynox 1 oxBateiBaet uactoThl oT 0,1 I't mo 10 xI'. CriomHas kpuBasi — 3T0 MUHUMAIbHBIE OXKUIAaeMbIe
YacoBbIC MEJUAHHbIE 3HAYCHUS F,, TOJNyUYeHHBICE C TOMOIIbI0 HU3MEPCHUN (YUUTHIBAIOIIME 3EMHYIO
MTOBEPXHOCTH B IIEJIOM, BCE BpEMEHa rofla M BpeMsl CYyTOK ), a MyHKTHPHAS JINHUS — MAaKCUMAIIbHBIE OXKUIaeMBbIe
3Ha4YeHHs. 3aMeTUM, YTO B yKa3aHHOM YaCTOTHOM JHara3oHe CEe30HHBIC, CYTOYHBIE WJIM TeorpaduiecKue
W3MEHEHU OYEHBb HE3HAUNUTEIbHEL. boliee cuiibHas n3MeHuuBOCTh HaOmronaercs B quanasone 100-10 000 I'
M3-32 H3MEHEHHUS YacTOThI cpe3a BOJHOBOIA 3eMirsi-noHocdepa.

PUCVHOK 1
MuHHMAJLHBIE H MAKCHMAJIbHBIE 3HA4Yennsi Fa B 3aBucuMocTH 0T 9acToThi (1072-10% I'm)
300 2,9% 107
q
280 SRl 2,9% 107
\\ T ~3
\ 8
260 SN 2,9x 10°
\\\‘ N .
240 SNSL
N 2,9% 1¢°
N~ #
—~ 220 Sx —
LE( \\\ M. 1 C 2, Ix 1 \%
- et N ©
u® S 2 hed
200 2,9% 107
B
180 J 2,9x 10"
\ N LATTIH
160 2,9% 10°
140 2,9% 10°
\\_A
120 2,9x 10*
2 5 2 5 2 5 2 5 2 5
107! 1 10 10? 10 10*
Yacrora (')

A MuKporysbcauu
B: MUHHMaTbHOE OKHMAAEMOE 3HAYCHHE ATMOCEPHBIX IIOMEeX

C: MakcuManbHOE OKH1aeMO€ 3HaYeHHE aTMOC(EPHBIX TOMEX
P.0372 01
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PucyHnox 2 oxBaTbiBaeT 4aCTOTHBIN AUANa30H 10°-108 ', T. e. o 10 x['x ;o 100 MTI'w, st IyMa pa3JnyHbIX
KaTteropuii. MUHUMAIIbHBIA OXXHUIAEMBIA ITYM IMOKa3aH CIUIONIHON JMHWEH. 3a MUHUMAJIbHBIE OXHIaeMble
3HaYeHHs] aTMOC(EepHBIX IMMOMEX NPUHUMAIOTCS 3HA4YeHHs, NpeBbIIaeMble B TedeHue 99,5% Bpemenw,
a 32 MaKCUMaJIbHbIC — 3HAYCHUs, ITpeBbIiaeMbie B TeueHue 0,5% BpemeHu. B KpUBBIX aTMOC(EPHBIX MOMEX
YYTEHO BIUSHUE BPEMEHH CyTOK, BPEMEHH T0/1a M 3¢eMHOH TTOBEPXHOCTH B IIEJIOM.

PUCYHOK 2
Fa B 3aBucumoctH ot 9acTorhl (104108 ')
180 2,9 x 102
N
™ 18
160 N§ 29x10
\\
N\
140 N\ I 29 %101
N A
N
120 N 29 x10%
N
100 b 12
= 29x10% ~
';% ~ N \ \ <
T ~N| ©
80 3 ~ T IN 29x100 7
NC N
N ~~
NEERN NG
60 N N 2,9x108
\\\ AN -
40 < N ~S 6
AY SN \ L 29x10
RN, T
20 ’/ A\ g 2,9x104
\\\
N LY W\ n
0 2 5 2 5 T 2 5 2 ' 5 29x10?
10* 10° 108 107 108
Yacrora (['n)
A armocdepHbie HOMeXH, 3HaUeHUE mpesbimaeMoe B Tedenue 0,5% Bpemenn
B: armocdepnbie momexu, 3Ha4eHHe, IpeBbimaemoe B redenne 99,5% Bpemenu
C: NpOMBIIIICHHBIH IIyM, OCIIYMHOE MECTO IpHUeMa
D: ranaxkrnueckuii mrym
E: MennaHHOE 3HaU€HHE MPOMBIIUICHHOTO IIyMa B JICJI0BO 30HE

MHHHMMAJIbHBII OKHIaEMBIH yPOBEHb LIlyMa
P.0372-02

PucyHox 3 oxBaTbIBaeT YaCTOTHBIM AMANA30H OT 108 no 10 I'y, T. e. ot 100 MI'y o 100 I'T'r. Onsth-Takw,
MHUHHUMAaJILHBIN YPOBEHB IIIyMa IIPEICTaBIICH CILIONIHON KPUBOM, a APYTHE MPEACTABIISIONINE HHTEPEC YPOBHU
IIyMa — IyHKTUPHOM JIMHUEH.

BonpmIMHCTBO pe3yabpTaTOB, MPEACTABICHHBIX HA 3THUX TPEX PHUCYHKAX, OTHOCATCS K HEHAIPABICHHBIM
aHTeHHaM (3a HCKITIOYCHHEM CIIy4aeB, OTMEUEHHBIX Ha pUCyHKax). UTo KacaeTcs HanpaBIeHHBIX aHTEHH, TO
HCCIIEA0BAHMS IIOKa3ald, 4TO, Hampumep, Ha BUY B ciyyae aHTEHH ¢ O4YeHb Y3KOH JuarpaMMon
HaIPaBIEHHOCTH YPOBEHb aTMOC(EPHBIX IIOMEX, 00YCIIOBIIEHHBIX TPO30BBIMHU Pa3psilaMu, MOXKET KoJie0aThbes
B npenenax 10 nb (5 b Bbimie u 5 1b HWKE TMOKAa3aHHOTO CPEIAHErO 3HaYeHHs Fa) B 3aBHCHMOCTH OT
HaIPaBJICHUS OPUEHTAI[MM aHTCHHBI, YaCTOThI U Te0orpa(uuecKoro MeCTOMOI0KEHUS.

CpenHee 3HaUCHHE TaJaKTHUYECKOTO Imyma (YCpEIHEHHOE IO BCeMy HEOOCBOMY) MPEACTABICHO CILIONIHON
KPHUBOH C COOTBETCTBYHOIIEH moMeTKo# (puc. 2 u 3). I3aMepeHus MoKa3bIBaOT, YTO KOJICOAHUSI OTHOCUTEIHLHO
3TOW KPUBOHM COCTaBISIOT 2 nb, mpuueM MOHOC(HEPHOE IKPAHUPOBAHWE HE YYUTHIBACTCA. MUHUMAIIbHOE
3HAUYEHHE TAJIAKTUYECKOTO ITyMa (y3KOHAIpaBJiICHHAsS aHTEHHA, OPUCHTUPOBAHHAS HA TaJJaKTHYECKUH TOJTIOC)
Ha 3 1b MeHbIe 3HAYCHISI, TPEACTABICHHOTO Ha PHC. 3 CIUIONTHONW KpUBOH. MaKCHMaIbHBIN TaTaKTHICCKUAN
IIyM JJISl Y3KOHAIIPaBJIEHHOW aHTEHHBI OKa3aH Ha pHC. 3 MyHKTUPHON JTMHHUEH.
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4 IIIym ot aTMocgepHBIX ra30B U 3eMHOH NMOBEPXHOCTH

[Iym OT OTmeNbHBIX MCTOYHUKOB, Takux Kak ComHIe, aTMOc(epHbIe Ta3bl, 3eMHAss MOBEPXHOCTh U T. 1.,
00OBIYHO BBIpaXKaeTcsl depe3 SIPKOCTHYI0 Temreparypy, Ih. Temmeparypa anteHHBI, 1a, SBISETCS CBEPTKOM
JMarpaMMbl HAaTIPaBJICHHOCTH aHTEHHBI U IPKOCTHOM TeMITepaTyphl HeOa U 3eMHOM MOBEpXHOCTHU. J[J1s1 aHTCHH,
qUarpaMma HampaBiIeHHOCTH KOTOPBIX OXBAaTBIBA€T TOJNBKO OJMH HCTOYHHK, TeMIepaTypa aHTeHHBI H
SIPKOCTHAsI TeMIiepaTypa coBnaaart (Hanpumep, kpusbie C, D u E Ha puc. 3).

PUCYHOK 3
Fa B 3aBucumocTH ot yacTorhl (108-10! ')
40 2,9x 108
30 T — 2,9 105
™ e~
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~ ~
20 P 2,9x10*
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_40 29x1072
2 5 2 5 2 5
8
10 10° 10 10"
(1 TTm)
Yacrora (I'n)
A OIEHKA MEIHaHHOTO 3HAYSHHs NPOMBIIUICHHOTO IIyMa B JICJIOBOIT 30HE
B : ramakruyeckuii urym
C : rajakTHYeCKHii yM (aHTEHHA, OPUEHTHPOBAHHAS K LIEHTPY raJJaKTHKH, ¢ OECKOHEYHO Y3KHM JIy4oM)
D : cnokoittoe Conxue ( mmpuHa iy4da ¥2°B Hanpasiexnn CoiHia )
E : uy™m HeGa 3a cyeT KHCJIOPOJa U IapOB BOJBI(AHTEHHA C OUCHDb Y3KUM JIydOM);
BEPXHsis KpuBasi, yros Mecta — 0°, HIKHS KpuBasi, yron mecta — 90°
F : uepnoe Teno(kocmuueckuii pou), 2,7 K

MHHHMaJIbHbII 0K MIa€Mblii yPOBEHb IIyMa
P.0372-03

Ha pucyHkax 4 u 5 moka3aHa SpPKOCTHas Temreparypa arMoc(epbl JUisl PacHOOXKEHHOIO Ha 3€MHOM
MTOBEPXHOCTH MPUEMHHKA, 03 ydeTa BKIIaJa OT KOCMUYECKOTo Iryma rmopsiaka 2,7 K uiu qpyrux BHE3eMHBIX
HUCTOYHMKOB, 17151 4acToT oT 1 no 340 I'T'u B mepBom ciywae u oT 1 o 60 I'Tu — Bo BTOpom. KpuBsie
paccuuTaHbl I CEMH pa3jMYHBIX YIJIOB MeECTa WM CpeaHeit arMocdepnl (IUIOTHOCTh MApOB BOJBI Y
MOBEPXHOCTH 7,5 T, TemnepaTypa y nosepxHoctd — 288 K u npuBeieHHas BbICOTA JJIs 1APOB BOJBI — 2 KM.)
C TMOMONIBIO TPOTPaMMBI pacdera pacrnpocTpaHeHuss wu3nydeHus. Cyxas arMmocdepa OIMUCHIBAETCS
CranpaptHoii atmMochepoii CIIIA 1976 roga. Beie Tpornonay3sl 100aBIsSIeTCs BKIIAJ] 32 CUST HapOB BOJbI B
BHJIE€ €r0 TUIIMYHOI'O 3HAUCHHS.
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PUCYHOK 4

sIpkocTHasi TeMmepaTypa (AcHOe He(0) TP KOHIEHTPALMH NAPOB BOAKI 7,5 r/M°
(TemnepaTtypa M AaBJieHHe Y NoBepxHocTH paBHbI 15°C u 1023 mM0); 0 — yroa mecra
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PUCYHOK 5

sIpKocTHAS TeMIepaTypa NpH SICHOM Hefe PH KOHIEHTPANAY NIAPOB BOAbI 7,5 1/M°
(yBesimyenHbIii MacTad mo ocu adeuuce puc. 4); 0 — yroua mecra
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4.1 Paguourym, o0ycioBiauBaeMblii aTMocdepoii 3eMiiu, KOTOPBIH BJUsieT HA 3eMHbIe CTAHIIUH

[Ipu cBsa3m 3emis-KOcMOC, €ciM Ocia0leHne CUTHajla, IMepelaBaeMoro C YCTaHOBJICHHOTO Ha OopTy
KOCMHYECKOT0 armapara repeaTauka Ha HaxXOJSIIUICS PSIIOM C TOBEPXHOCTHIO 3eMITH MPUEMHHK, H3BECTHO,
TO MPUEMJIEMYIO OILIEHKY SPKOCTHOH TeMIepaTypsl (TO ecTh IiyMa Heba) Ha yactoTax oT 2 jmo 30 I'Tm B
HaTpaBJICHUM TPACChl PACIPOCTPAHEHUsS OT TepelaTdhKka 0 YCTAaHOBJIEHHOTO Ha 0OOpPTy KOCMHYECKOTO
ammapara rnepeJaTdyruKa MOXKHO TIOTYYUTh C TIOMOIIBIO CIEAYIOIEH GOpMYIIbI:

— 10 — 10
T, = Tmr(l—lo al )+ 2,7x10°% K, (10)

rae.

Tb: sprxoctHas Temneparypa (K) Ha aHTGHHe CTaHIMM, HaXOIsIIEics Ha 3eMHOI
MTOBEPXHOCTH;

A obOmee ociabienre B atMocdepe, MCKIIOYaAsA 3aMUpaHne u3-3a Mepranns (1b);

Twr:  cpemusis TeMneparypa armocdeproro usnydenus (K).

Ecnu temmepatypa y moBepxuoct Ts (K) m3BecTHa, CpeiiHsasi TeMIeparypa U3IydeHUs, Tmr, MOXKET OBITH
oTpesieNieHa I SICHOW W 00JIaYHON TIOTO/IBI CIISAYIONIM 00pazoM:

T = 37,34+ 081xT, K. (11)

B oTcyTCTBHE MECTHBIX JaHHBIX MOXET UCIOJIL30BATHCS CPEIHSIS TEMIepaTypa aTMOC(HEPHOro H3ITyUYCHUS,
Tmr, paBHas 275 K, 17151 SICHOH U JOMXIITUBOM MTOTOTBI.

B Coeaunennsbix IllTarax AMepuku ObIJIO TPOBEACHO HCCIEI0BAaHIE PACTIPOCTPAHEHUS U3ITyUeHUs, BKIIIOYas
BAMsHUE 00sakoB. C MOMOLIBI0 KOMIIBIOTEpA IO METEOPOJIOTMYECKHMM HAaHHBIM Ul TUIMYHOIO TOJa,
BBIOpaHHOTO M3 0a3bl JaHHBIX, BKIIOUaromieid mHpopmanuio 3a 15 mer mis kaxmoro u3 15 mecrt, Obiia
paccunTaHa SIpKOCTHasl TeMIieparypa B 3eHuTe. PesynbraTsl ansg AByx MecT B CILHA, ropogos FOma, mtat
ApusoHa (ro10Bo#i ypoBeHb 0caakoB 5,5 cM), 1 Hero-Iopka (rooBoii ypoBeHbs 0caakoB 98,5 cM), it IATH
Pa3IMYHBIX YaCTOT MPUBEACHBI Ha pHC. 6a) u 6b). 13 3TUX KPUBBIX BUAHO, YTO TEMIIEpATypa IIyMa B 36HUTE
Ha yactote 90 I'Ty MoxeT ObITh HIKe, 4eM Ha dacToTe 44 ['T1. DTo XxapakTepHO IS ciiydasi O4eHb HU3KHX
APKOCTHBIX TEMIIEPATYP B 3€HUTE U O3HAYAET, YTO COJEPKAHKE MMAPOB BOJbI OYEHD HEBEIUKO (HIke 3 r/mP).
Opnako u3 puc. 4 (KOHIEHTpauys napoB Boabl 7,5 r/M%) MOXKHO BUIETH, YTO APKOCTHBIE TEMIIEPATYPHI HA
yactore 90 [T u 44 I'T'y npakTHYEeCKH OJUHAKOBBI.

4.2 Paguomym, o0ycaasiuBaemMblii aTMocdepoii 3eMJIN U TOBEPXHOCTHIO 3eMJIH, KOTOPbIi BJIUAET
HAa KOCMHYecKHe CTAHLUU

SIpKOCTHYIO Temmeparypy 3€MHOM IOBEPXHOCTH IIOJ ONPEIEICHHBIM YIJIOM CO CTOPOHBI Haaupa MO>KHO
paccuuTaTh C IOMOIIBIKO YPAaBHEHMS PACIPOCTPAHECHMSI U3JIYUYEHUs, OINUCBHIBAIOLIETO MPOLECC OTPAXKEHUS
Ma/1al0IEr0 aTMOC(EPHOr0 N3ITYUYEHHs U SMUCCHIO U3IYUYEHHS OT 36MHON IOBEPXHOCTH.

9ToT pacyeT 3aKI4YacTCd B HMHTCIPUPOBAHUN MAAAIOIICTO HU3ITYYCHUA I10 BCEM YIJlaM W YYHWTLIBACT
ociabienue B atMocdepe.

YpaBHEHHE MOKHO YIIPOCTHUTH JI0 CIECAYIOLIETO BBIPAXKECHHUS:
T = €Tsut + p Tam, (12)
rue:
€: ad¢exTrBHAsS IMIUCCHOHHAS CIOCOOHOCTh 36MHOI ITOBEPXHOCTH,
p:  addexkTuBHBII KOAPPUIIMEHT OTpaKESHUS,
Teurf:  pu3uyeckas Temreparypa 3eMHoi noBepxHocTH (K);

Tatm: B3BCIHICHHOC CPEAHECC 3HAYCHUC HpKOCTHOﬁ TEMIICPATYPbI HeOa.

Brots 1o wacroter 100 I'T1r, HO ocobeHHo Ha yacToTax Hike 10 [T, koaddunmeHT oTpakeHust p 00bIYHO
BBICOK, a SMUCCHOHHAsl CIIOCOOHOCTh € MaJia.
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Ha puc. 7a) moka3zana SMHUCCHOHHAs CIIOCOOHOCTH M IPKOCTHAS TEMIIEPaTypa TIaIKOH ITOBEPXHOCTH BOJIOEMA
TUTS BEPTUKAITBHOHN M TOPH30HTAIBHOM MOJSPU3alu IJIS IBYX YTIIOB MaeHus n3nydeHus. CienyeTr OTMETHTb,
4gTO Ha YacToTax Oosee 5 I'TT mpecHas 1 cojieHas BOAa MMEIOT OJJHHAKOBEIC XapaKTEPUCTHKH.

Ha puc. 7b) nmokaszana sipkocTHast TeMIepaTypa MOPCKOW MOBEPXHOCTH B HAJMpPE IS TPEX YacTOT B BHIE
(GbyHKIIMH 0T (U3NYECKOW TeMITepaTypbl MOPCKON MOBEPXHOCTH TPH COJEHOCTH, paBHOM 36 dHacTsM Ha
THICAYY.

Ha puc. 7¢) u 7d) mokazaHo, KaK yBEIIMUMBACTCS SPKOCTHAs TEMIIEPAaTypa MOPCKOH MOBEPXHOCTH TPH
YBEIIMUEHUH CKOPOCTH BeTpa. ITH PUCYHKH MOTYT OBITh MOJIE3HBIM WHCTPYMEHTOM P MPOTHO3UPOBAHUHU
LITOPMOB.
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PUCYHOK 6
Ilepuon BpeMeHH, B Te4eHHe KOTOPOIo TeMIlepaTypa myma He0a B 3eHUTe (IPKOCTHAs)

Pex. MC3-R P.372-12
PaBHA WK MeHbIIle 3HAYEHHS a0CUUCCh] 115 THIMYHOTO roja
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VBenmueHne SIPKOCTHOM Te MIIepary pbl
Ha enquHuIy ckopocT Betpa (K Ha KM/C)

DMHCCHOHHAS CIIOCOOHOCTD, €

Pex. MC3-R P.372-12

PUCYHOK 7

HN3meHeHUs] IMHCCHOHHOM CIIOCOOHOCTH U IPKOCTHOM TeMIlepaTypbl MOPCKO# MOBEPXHOCTH

JlnuHa BonmHbI (CM)
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P.0372-07
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OMUCCUOHHAS CITOCOOHOCTH (M, CIIEAOBATEIEHO, IPKOCTHAS TEMIIEPaTypa) MOBEPXHOCTH CYIITH BBIIIE, YeM Y
BOZIOEMOB, TaK KaK IUAJIEKTPUYECKHWE KOHCTAaHTHI CYIIM MEHbIIe 1o BenuwumHe. Ha puc. 8a) mokazana
SIPKOCTHAsI TEMIIEpaTypa POBHOW 3E€MHOW MOBEPXHOCTH C PA3IMYHBIM COJCPXKAaHHEM Biard; Ha puc. 8b)
MpEACTaBICHA SPKOCTHAsI TeMIlepaTypa s 3eMHOM MOBEPXHOCTU C PA3JIMYHOM CTEMEHbIO HEPOBHOCTH.
OTH KpWBbIE TIOITYYEHBI U1 BEPTHUKAIBHON TOPU30HTAIEHOW M KPYyroBoil momspuszannu. [Ipu yBenudeHnn
COJIep)KaHUsl BJAard SPKOCTHAS TeMIIepaTypa YMEHBIIAeTCs; IMPH YBEIHMUYEHHH HEPOBHOCTH SPKOCTHAs
TeMIIepaTypa yBEIMUUBACTCS.

Ha puc. 9 npuBogsTcs pacdeTsl SIPKOCTHOW TeMIlepaTyphl, HaONIOJaeMOW C TeoCTallMOHAPHOW OpOUTHI
CIYTHUKOM, HCTIOJIB3YIOIINAM JIy4, IOKPBIBAIOIIUHA 3eMito (3eMIIsl 3aIMoIHAET OCHOBHOM Ty MEXTy TOUYKaAMH
Ha ypoBHe 3 n1b). [lo Mepe nBMKEHHS CIIyTHHKA IO OpOMTE MOXHO HaOIIIOaTh BIUSHAE OOJBIIOTO y4acTKa
cyum (topstaero) Ha 30° BOCTOYHOW ONTOTHI, KOUM sBiIsieTcs Adpuka, KoM siBisierca Adpuka, u Tuxoro
okeaHa (xonogHoro) Mexay 180° u 150° 3amagHo# JONTOTH. SIpKOCTHAS TeMIepaTrypa YBeIUUUBACTCS MPH
YBENUYCHUH YaCTOTHl B OCHOBHOM 3a CYET IOMJIOIIEHHS Tra3amMu. KpuBbie MONydYeHBI JJisi CTaHIAPTHON
arMocepsl CIIIA mpu mIOTHOCTH BOAAHBIX mapoB 2,5 r/m® 50-mpoueHTHO# o6maunoctu. Jluarpamma
HATPABICHHOCTH AaHTCHHbI C 30HOW TOKPBITHA, B KOTOPYIO IOMAJET 3eMils, OMpelenseTcs Kak
G(¢) = —3(¢/8,715)? nb mpu 0 < @ < 8,715, rie @ — yroJa OTKIOHEHHS OT TOUKH HPULIETMBAHMSL.

5 IIpoMbINLIeHHBIH HIYM

MCI[I/I&HHI)IC 3HAYCHUA MOIIHOCTH IMPOMBIIIJICHHOI'O ]_IIyMa1 JJI1 HCKOTOPBIX THIIOB CpPEJbl MMOKa3aHbl Ha
puc. 10. Ha pucyHke mokazaHa TakyKe KpHBasi raJJakTHUECKOTro IIyMa (CM. IyHKT 6).

Bo Bcex cnywasx pe3ynbTaThl COOTBETCTBYIOT JIMHEWHOMY M3MCHCHUIO MEIMAHHOTO 3HA4eHUs, Fam,
¢ yacroroii f Buna;

rae f Beipaxkena B MI'm, a ¢ u d npuHMMAKOT 3HAYECHUs, TPHUBEJCHHBbIC B Tabmuie 1. 3ameTHM, YTO
ypaBuenue (13) cnpaBemnuBo B auanazone ot 0,3 1o 250 MI'n as1st BceX KaTeropuii OKpysKarolei cpejibl, 3a
HCKITIOYEHHEM TeX, UTO COOTBETCTBYIOT KpHUBBIM D 1 E, moka3aHHBIM Ha pHCyHKe.

TABJIMIIA 1
3HavYeHHs1 KOHCTAHT C 1 d
Kareropusi okpy:xaroueii cpeanbl c d
Jenorast 30Ha (kpuBas A) 76,8 21,7
JKusbie paiions (kpuBas B) 72,5 27,7
Cenbckast MecTHOCTD (kpuBasi C) 67,2 27,7
Tuxas cenbckast MECTHOCTB (KpuBast D) 53,6 28,6
lanaktuueckuii mym (kpuas E) 52,0 23,0

B Tabnmiie 2 mpuBeaeHBI 3HAYCHIS BEPXHUX M HIDKHUX JCIIIIICH MOITHOCTH ityMa, Dy u D), ni1st 1emoBwIX 30H,
JKUJIBIX PAallOHOB M CEJIBCKOM MECTHOCTH, YCPEOHEHHBIE IO BCEMY OUAIA30HY YacTOT, YKa3aHHOMY BBILIIE.
B aroit Tabnuie Taxke nmpeAcTaBIeHBl 3HAUYSHUS OTKIIOHEHUS B 3aBHCUMOCTU OT MECTOIOJIOKEHUs. MOXKHO
HACXOJIUTh M3 TOTO, YTO ATH OTKJIOHEHHWS HECOTJIACOBAHHBI M UTO MOAXOIUT JIOTAPUDMUUIECKA HOPMAIBHOE
pacnpeziesieHue 1o 00€ CTOPOHBI OT MEUaHbBI. DTH 3HAaYeHHS ObLIN n3MepeHsl B 1970-e rozp! ¥ co BpeMeHeM
MOTYT M3MEHATHCS, B 3aBUCUMOCTH OT JEATEJIIBHOCTH, KOTOpas MOXKET NPUBOAUTH K MOSBICHUIO
MPOMBIIIEHHOTO IIyMa.

1 B HaCTOHIIIGﬁ PCKOMCHHaL{I/II/I Ul OPOMBIIJICHHOI'O IIyMa IMPUBOAWUTCA 3HAYCHUC BHCIIHCIO IIyMa, TO €CTb

KOMIIOHCHTa IIIyMa C TayCCOBBIM pPaCIpPCACIICHUCM. Yacto Y TOPOMBINUJICHHOTO IOyMa €CTb HMITYJIbCHAasd
COCTaBJIAOIIasd, U OHAa MOXCT OKa3bIBAaTh 0OJIBIIIOE BIIMSHHE Ha pa60tme XapakKTCpUCTUKNU CHUCTEM U ceTen
PaanoCBA3HU.
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PUCYHOK 8
SlpxocTHas TeMnepaTypa 3¢eMHOI IOBepXHOCTH Ha yacToTe 1430 MI'y B 3aBHCHMOCTH OT YIJI1a MeCTa
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PUCYHOK 9

B3BenieHHble 3HaUCHUS APKOCTHOI TeMnepaTypbl 3eMJIU B 3aBHCHMOCTH OT 10/ITOThI,
Ha0/1101aeMOii ¢ reoCcTAHOHAPHOM OpONTHI, Ha YyacToTax oT 1 10 51 I'T'y
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P.0372-09

[Ipencrasiennas Boille HHGOpPMAIKS O TPOMBIIUICHHOM IlyMe Obla TOJyYeHa Ha OCHOBE W3MEpEHHH,
MPOBEJICHHBIX HECKOJIBKO JieT Ha3aa. M3mepeHus, koropsie npopoauinck B EBporie B 2006-2007 romax u
B SAnonuu B 2009—2011 roznax, B esoM MOATBEPANIIN IPUBEACHHBIE BBIILIE JaHHBIE O IIyMe. DTH PE3yIbTaThl
BKJIIOYEHBI B TA0IUIIBI 3—5.
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PHUCYHOK 10

Menuansblie 3HaueHUs] MOIHOCTH NPOMBILILICHHOT0 IYMAa /ISl KOPOTKOI
BePTHKAJILHOI 3a3eMJICHHOII HECMMMETPUYHOI aHTeHHBI 0e3 noTepb
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f(MI')
Kamezopuu oxkpyacarouyeti cpeoo
Kpusbie A: AeloBas 30Ha
B: JKuJIbIe paiiOHBI
C: celbCcKasi MECTHOCTh
D: TuXas CeIbCKAs MECTHOCTh
E: ranakrayeckuii mym (cM. myHKT 6)
P.0372-10
TABJIMIIA 2
BepxHue u HUKHHE 3HAYEHUS Ael[AJIeil MPOMBIIIJIEHHOTO IIIyMa
HN3MeHeHne B 3aBUCHMOCTH
HN3meHeHne co BpeMeHeM
Kateropus Jenunuan OT MECTONOJIOKEHMS
(nb)
(nb)
JlenoBast 30Ha Bepxuss 11,0 8,4
Hwxasas 6,7 8,4
Kuoit paiion Bepxwsis 10,6 5,8
Hwxass 53 58
Cenbckas Bepxuss 9,2 6,8
MECTHOCTbH Hwxnas 4,6 6,8
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TABJIUIIA 3
HN3mepeHusi NpoMbILIJIEHHOT'0 1IIyMa BHe noMeleHuii B EBpone
Hacrora Menuauuoe suayenue myma BepxHnee 3HaueHne qennIs Hu:knee 3HaYeHUe qennIs
(MTI') Fa (1B otn. KTob) P
Jenoas | Kuioii | Cenbckasn |desosasi| JKunoii | Cennckasn | leaosas | JKunoii | Cenbekas
30HA paiioH |[MeCTHOCThb| 30HA PaiioH | MeCTHOCTb | 30HA paiioH | MeCTHOCTb
35 23 17 16 7 5 1 1,5 2 2
140 12 8 6 4 2 2 3 3,5 2
210 16 8 5 1 2 1 2 2
270 6 4 4 2 2 1 2 1
425 6 4 3 1 2 1 1 1
TABJIUIIA 4
HN3mepeHusi NIpOMBILLIEHHOI0 LIYMa BHe NoMelieHuil B Slnonuu
Yacrora | MeaunaHHOe 3HAYeHHe IyMa B H
(MT'n) Fa (15 Boime KTob) epXHee 3HAYEHHe AeHJIs HIKHee 3HAYeHHe AelHIst
HesoBas 30Ha | ZKuJioii paiion | [lesnoBasi 3ona | Kuuioii paiion | lesoBasi 30na | 2Kuiioii paiion
37 27,1 20,2 54 3,9 4,8 2,4
67 21,4 17,1 4,5 2,2 4,7 3,8
75 21,1 15,2 55 55 39 3,1
99 18,6 11,1 4,9 4.4 4,7 3,3
121 15,5 10,3 51 6,1 3,6 3,2
163 13,0 91 6,7 3,8 3,4 4,4
222 9,0 6,8 51 6,1 3,0 2,2
322 5,7 3,1 6,8 55 2,2 1,0
TABJIMIIA 5
N3mepenusi npOMBINICEHHOT0 IIyMa BHYTPU noMelueHuii B EBpone
Yacrora MeauanHoe 3Ha4YeHHe HIyMa B H
(M) Fa (1B ora. KTob) epxHee 3HAYEHHUE Iel NI WKHee 3HaYeHHe e HJIst
JenoBas 30Ha | JKuuioii paiion | leroBasi 30Ha | Kujoii paiion | [lesioasi 30Ha | 7KuJioii paiion
210 14 3
425 16
6 SlpkocTHAs TeMIiepaTypa, 00ycJa0BJINBaeMAasi BHE3EMHbIMH HCTOYHHUKAMM

Kax mpaBwmino, mist cBsi3u Ha dactoTax Hke 2 ' Heobxoaumo yuuThiBaTh BiusHre COJHITA M TATAKTHKA
(Mune4HBIN TTyTh), KOTOPOE MPOSBISIETCS B BHJIE IMIUPOKOTO TMOsica C CHIIBHBIM M3NydeHueM. Ha wacTtoTtax
npubamsutTensHo 1m0 100 MI'm MenmanHoe 3HavYeHHWE KOX(PQUIMEHTa TallaKTUYEeCKOro IIyma Jyis
BEPTHKAIBHON aHTEHHBI, 0€3 yueTa HOHOC(HEPHOI0 SKPaHUPOBAHUS, ONPECIACTCS 110 PopMyIIe:

Fam = 52 — 23 |Og f,

(14)
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re:
f: uwactora MI'm).

OTKIIOHEHUE JIeIed cpeTHe MOITHOCTH TaTaKTHIECKOTo IIyMa COCTaBIsieT 2 nb.

B »Tux ycnoBusx BapbUPOBAaHME KaK BEPXHUX, TaK M IJS HUKHUX JEUMICH OJs TaJlaKTHYeCKOro Iryma
coctasiseT 2 ab.

lanaktiyeckuii myM He OymeT HaOMOaaThes Ha yacToTax Hiwke fOF2 u OymeT MeHblie, yeM ompenensieTcs
ypaBuerueM (14), s yactoT, NpUOIU3UTETBHO B TPH pa3a mpesbimaronux foF2.

Brmme 2 I'T' cnenyet paccmarpuBath ToIbK0 CONHIE M HECKOJIBKO OUE€HB CHITBHBIX HETETIIIOBBIX HICTOYHHUKOB,
taknx Kak Kaccmomest A, Jlebens A m X m TyMaHHOCTh Paka, OCKONBKY BKJaa OT KOCMHUYEeCcKOro (oHa
coctaBnsieT Tonbko 2,7 K, a Mueunblii myTh TposBIsSeT ceOs Kak y3Kas 30Ha HECKOJNBKO OOJbIIei
WHTeHCUBHOCTH. Ha puc. 12 moka3aH 1uamna3oH W3MEHEHUS SIPKOCTHOW TeMIepaTyphl N3BECTHBIX BHE3EMHBIX
HMCTOYHUKOB IrymMa Ha yactortax 0,1-100 I'T'w.

Ha puc. 13a, 13b, 13c u 13d npencraBieHsl criakeHHbIC KpUBBIC 0OIIEH TeMIeparypbl Heba Ha YacToTe
408 MI'; c yrmoBeIM paspernerneM 5°. Pucynku 13 maHBI B 9KBaTOpHATBHBIX KOOPIAMHATAX — CKIOHEHUE,
d (mmpoTa) u mpsIMOe BOCXOXKICHHUE, O (B yacaxX, HAUMHAs OT BECCHHETO PAaBHOJICHCTBUS, 10 HAIIPABJICHHUIO Ha
BOCTOK BOKpYT 3kBaropa). KoHtypsl maror Temmeparypy B K Bemme 2,7 K. Tounocts coctaBmsier 1 K.
WuTepBainbpl MeXAy KOHTYPaMH cieayoUIne:

- 2 K amxe 60 K;

— 4 K or 60 K 1o 100 K;
- 10 K o1 100 K 10 200 K;
- 20 K Bpmmre 200 K.

CrTpenky Ha HETOMEUEHHBIX KOHTYpPax IMOKA3bIBAIOT HAIIPABJICHUE IBMKEHUSA IO YAaCOBOW CTPENKE BOKPYT
MUHUMAaJIBHOTO 3HaU€HUs B pacipeAesieHUH SpKOCTHOM TeMIepaTyphl.

ITyHkTHpHAS CHHyCOMIalbHas KpuBas Mexay +23,5° Ha puc. 13a u 13b onpenenser sKIUNTHKY, KOTOpas
nepecekaer MileuHbI IMyTh BOJM3U IIEHTPA TaJaKTHKH. OTO O3HAYaeT, YTO €CJIIM B MEXILIAHETHOM
NPOCTPAHCTBE HAXOAMUTCS KOCMHYECKUIl KOpalib, TO BO3MOXKHO O3TOT ()aKT HEOOXOAWMO YYUTHIBATH.
Hawnbosee cuiibHBIE TOYEYHBIE HCTOYHUKH JAIOT OCTPHIE MUKH B PACIpEe]ICHUH TeMIepaTyphl, TOraa Kak
BIIMsiHHE OoJiee cIa0bIX OTPAXKEHO HE TaK SBHO M3-3a HEJOCTATOYHOT'O YIJIOBOTO pa3peIeHHUs.

WHTEeHCHMBHOCTD (DOHOBOTO TAJIAKTHUECKOI'O M3JIyYEHHS 3aBHCHT OT 4acTOThHL. st TOro 4roObl MOIYyYUTbH
SIPKOCTHYIO TeMIiepatypy (POHOBOTO M3JIy4eHHUs Ha APYTHX 4acToTax, fi, ucrnons3yercs hopmysna

To(fi) = To (fo) (filfo) 2™ + 2,7 K. (15)

Takum o6pazom, st Tp = 200 K, fo =408 MI' u fi = 1 T'T'1f Takast 5KCTpANOIALMS 1ACT 3HAYEHHUE:

Tp = 19,7 K.



AmMruturyHbii ciektp Ha gactore 150 MI'u (nb(MxB/MTI 1))
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PUCYHOK 11

Pacnpenenenue aMmMTyAbI IymMa Ha 0a3oBoii ctanuuu (150 MI'n)
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CpexnHee KOTHYECTBO UMITYJIbCOB IIIyMa B CEKyHIY

st wactor, oruaHbix or 150 MI'r, kpussie H, M u L ciieayeT HOMHSATH WM OTY CTHTH
B COOTBETCTBHH C HOPMYIIOH:

=C+10logV -28logf,
rne A = 1b(MxB/MI') npu 10 nrc.

Kpussie H: wmecto ¢ Beicokumu momexamu (V= 100)
M: mecro ¢ ymepennbiMu momexamu (V = 10)

L: mecro ¢ Huzkumu nmomexamu (V = 1)
P.0372-11

19



20 Pex. MC3-R P.372-12

PUCVYHOK 12
BHe3eMHBbIE HCTOYHHKH IyMa
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Yacrora (I'T)
g:: JcIr;c;Kaoﬁﬁoe ConHie }Z[I/IaMCTp ~05°
C: JIuWanasoH rajakTH4ecKoro IyMa
D: xocmwuueckuii poH

P0372-12

Bosee TouHAs SKCTpANIONALINS C UCTIOIB30BAaHUEM 3TOH (HOpPMYIIbI TpeOyeT yueTa M3MEHEHHI SKCIIOHEHTHI B
3aBUCUMOCTH OT YacTOThl M MECTONOJIOKEHHsT Ha HeOocBojae. sl TOUEUHBIX HMCTOYHMKOB H3MEHEHHE
WHTEHCUBHOCTH M3JIyYEHHS C YACTOTOH 3aBUCHUT OT UX (PU3MUYECKUX YCIIOBHH.

JIJis  DIIEKTPOCBS3M C KCIIOJIB30BAHWEM CIIYTHUKOB Ha TI'€OCTAllMOHAPHOM OpOUTE O0COOBIN HMHTEpec
MIPEJICTaBIISIET OTPaHUYCHHBIN y4aCTOK HEOOCBO1a, KaK ITOKa3aHOo Ha puc. 14a). COOTBETCTBYIONIUI Tuana3oH
ckioHeHuit (£8,7°) mokasan Ha puc. 14b) ¢ ykazaHveM HanboIee CUIBHBIX HCTOYHUKOB M3IyYEHHUS.
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PUCYHOK 14

YuacTok HeG0CBOAA, IPEACTABIAIONIUI HHTEPeC 15 31eKTPOCBA3H
€ HCIO0Jb30BAHUEM CIYTHMKOB HA re0CTAIIMOHAPHOI opduTe

7

3e
o a) T[eocranmonapuas opOuTa, BUIAUMAs C 3EMIIH MO YIIIOM 60( R~ panuyc 3emin)
10
8,7 —— -_t)-——1T1-¥-]]y -t —— — -t — —
/E:'; 3C227
5 > 3Cc1)20 (o) ©
= 4
= 3C78 pC 348 o
g 0 HebecHblit sxBaTop BC 273
B o o 36253
S 0539-013C 89
< P
o -5 Ol O I © O
hc 161 3C 145 (Opuon ) 3C446 3C 279
-87 b— —p— —|— —|— —_—]) )t — —t — — — —
—10

12 10 08 06 04 02 00 22 20 18 16 14 12

Ipsimoe Bocxoxenue, o (h)

b) Mecrononoxenus Hanbomee CUIBHBIX (O) HCTOYHUKOB H3JTYICHUS 15 TTOTOCH * 8, 7°
OTHOCHTEJBbHO HeOecHOTo 3kBaTopa. L{udpsl oTHOCSTCS K 0003HAUCHHUSAM, UCTIOJIB3Y EMBIM

B Katanore, HanpuMep 3C o6o3Hauaer Tpernit KamOpumx
P.0372-14

ConHIle ABISETCS MOIIHBIM MCTOUYHHMKOM IIyMa, TeMIepaTypa KOoToporo Mensiercs ot npumepHo 10° K na
gactotax oT 50 mo 200 MI't mo, mo kpaifHelr Mepe, 10* K Ha wacrore 10 I'Tn npu crnokoiiHoMm CoiHIe.
CuibHbIE BCIUISCKM MHTEHCHBHOCTH IIIyMa BO3HUKAIOT B TEPHUOJbI COJHEUHOW aKTUBHOCTH. SIpKoCTHas
TeMrieparypa JIyHbl IOYTH HE 3aBUCHUT OT Y4acTOThI, eciiv oHa Bhiie 1 I'T1r; ona kosneodnercs ot 140 K Bo Bpemst
HoBonyHuss a0 280 K mpu momnomyrmu. Tpaekropuss CoiiHIITA TPOXOAHUT 4Yepe3 IUIOCKOCTH SKIUITHKH
(mynktupHas KpuBas Ha puc. 13). JlyHy MoxHO HaOmonaTh B mperenax 15° CKIOHEHHSA TIIOCKOCTH
SKITUITHKH.

7 ATMOC(l)epH])Ie MnMOMEXH, OﬁyCJ'IOBJ'II/IBaeMbIe IrpPpO30BbIMHU paspsaaaMu

Kaptel mupa (oHOBBIX aTMOC(EpPHBIX PaJMOUIYMOB, Ha KOTOPBIX MPUBEACHBI OKUJAacMble MEIHaHHbIE
3HAUCHHUS CPEIHEeH MOUIHOCTH 1yMa, Fam (1B) Bbime K To b, Ha wactore 1 MI'I 1i1st Ka)k10ro BpeMeHH roja
pu 4-4acoOBBIX BPEMEHHBIX OJIOKax, BpeMsi MeCTHOe, TIoKa3aHbl Ha puc. 15a—38a. Ismenenue Fan ¢ yacToTOR
JUTSL K&XKI0T0 0JIOKA Ce30H-BpeMsi MOXKHO BHIETh Ha puc. 150—-38b, a usmenenune apyrux mapameTpos mnryma B
3aBHCHUMOCTH OT 4acTOTHI — Ha pHc. 15¢—38c. B kauecTBe 3TaJIOHHOM aHTEHHBI AJIS1 STUX aTMOC(EPHBIX ITOMEX
MPUHAT KOPOTKUH BEpTHKAJIBHBIN BHOpaTOp Hal MACAIBHO MPOBOJSIICH IIOCKOH 3€MHOH MOBEPXHOCTHIO.
HanpsokeHHOCTh MaIatoIiero moJisi MOXKHO ONPEICTUTE C MOMOIIBI0 GOPMYIT, TPHUBOJUMBIX B IYHKTE 2.

MOo’HO 3aMeTHTh, YTO Ha PUCYHKaX YKa3aHbl 3HAYCHHUS aTMOC(EpHBIX TIOMEX HUXKE OXKHIAEMBIX YPOBHEH
MPOMBIIUIEHHOT0 IIyMa M TaJakTUYeCKOro IIyMa. OTHMHU 3HAUEHUSIMH CIEAYyeT I0JIb30BaThCs C
OCTOPO’KHOCTBIO, TTOCKOJIbKY OHH SIBJISIIOTCSI BCETO JIMIIG OIIEHKAMH BO3MOXKHBIX YPOBHEHW aTMOC(EpHBIX
IIOMEX B OTCYTCTBHE IIyMa APYruxX TUHOB. OIHAKO aHAJIN3 JAHHBIX TOKa3aj, YTO B HEKOTOPBIX PEAKHX
Clly4yasiX TaKue HU3KHE YPOBHU MOMEX OBbLIH ACUCTBUTEILHO U3MEPEHBI.
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ATMocdepHbIe TTOMEXH, 00YCIOBJICHHBIE TPO3OBBIMH pa3psaMH, KaK MPaBHIIO, IO CBOEMY XapakTepy He
SIBIISTIOTCS. TaYCCOBBIMM, M MX (DYHKIIHS TIOTHOCTH BEPOSITHOCTH MOXET OBITh BaXXHOW IMPH ONpEAeTICHUU
pabourx xapaKTepUCTHK IU(PPOBBIX CHCTEM. AMIUIHTYIa pacnpeneneHus sepositnoctd (APB) Takoro Tuma
IIyMa OIUCBHIBACTCS B TOHATHAX OTKJIOHEHUS HANpsDKeHUs, Vg, KO3PQUIMEHTa CpPeAHEKBaAPATHYHOIO
3HAYCHUS CPEeTHEH BEIMYUHBI OTHOAIOIIEH HANPSHKEHUS IITyMa.

Kpuebie APB, cOOTBeTCTBYOIIUE pa3IMYHBIM 3HAUYCHUSIM Vg, MPHBEJCHBI Ha puc. 39, Tle 3a ATallOHHOE
MPUHATO CPEIHEKBAAPATHYHOE 3HAUYCHHE orubaromieii HampsbkeHus Ams. V3Mepennble 3HaueHus Vg
KOJIEOIIOTCSI OTHOCHTEIBHO MPEACKa3aHHOTO MEIUAHHOTO 3HAYeHHUs, Vgm, U pa3Max JTHX BapHUaIlUi
omnpexnensiercss mapamerpoM Vg Kpussie APB MOXHO HCHONB30BaTh B IIUPOKOH TIOJOCE 4YacCTOT.
IpuBenennsie oreHku Vqy (puc. 15¢-38¢) mpuromnsr mmst mupuas! monock 200 T, a ¢ momomnrsio puc. 40
MO>KHO TIpeoOpa3oBath 3T0 3HaUeHHe Vy B 3HAUCHNE, COOTBETCTRYIoIIEe Vy B IpyToii mupuHe monocsl. CTporo
roBopsi, puc. 40 crpaBemuB nuinb B auanazoHax CY u BY, moaTomMy MCHonb30BaTh 3TH JaHHBIC Ha Ooyee
Hu3kKx yacrorax (T. e. Ha HY, BHY u KHY) cnexyeT ¢ 0CTOpOXXHOCTHIO.

Pucynkm nucnons3yroTces crieaytonmm o0pa3oM. 3HadueHue Fam 111 wactoTel 1 MI'T| omrydeHo o quarpaMmmamM
ypoBHeii myma (puc. 15a-38a) ais paccmaTpruBaeMoro BpeMeHu roja. MCmonb3yst 3To 3HaYeHHUE B KaYeCTBE
IPagyHpPOBOYHOTO, MOKHO MO KPHBBEIM yacToT Ha puc. 15b-38b ompenennuts Fam 11 TpeOyeMoit 4acTOTHI
[MapameTpsl, XapaKkTepu3yoIe W3MEHYUBOCTD, GFam, Du, Oby ¥ JIp., TIOJYyYAIOT Ui TpeOyeMoil 4acTOThI ¢
momotipio puc. 15¢-38c¢. 3Hauenus D u op s Ipyrux MpPOIEHTOB BPEMEHH MOXHO TONYYHTh, CHENaB
MPEINoNoKEHNEe O TOM, YTO pachpelesieHHe 1o o0e CTOPOHBI OT MEAHMaH CIEAYeT JorapupMUUECKU
HOPMAJIbHOMY 33KOHY.

8 KoMOuHHMpOBaHNe IIYMOB OT Pa3/INYHbIX HCTOYHMKOB

CyImecTByIOT CUTYallH, KOTrla He0OXOIMMO paccMaTpuBaTh OoJiee OJHOTrO THUIA LIyMa, HOCKOJIbKY JIBa MM
OoJiee TUIOB IIyMa COM3MEPHUMBI IO MHTEHCUBHOCTH. Takasi cuTyalus, KaK [IPUBUIIO, BO3MOXKHA Ha JIFOOOM
gyacToTe, HO HanboJee 4acTo 3To ciayvaercs Ha BY, koraa atMocdepHble, TPOMBIIITICHHBIE U FaJIaAKTUUECKUE
LIYMBI COU3MEPHUMBI 110 MHTEHCUBHOCTH (Hampumep, kpusas 11t 10 MI'n Ha puc. 2).

3HaueHus IIyMa Ui KaXKI0ro MCTOYHHKA IIyMa ONpeAesieHbl BBIIIE, Mojlaraercs, YTo BennduHa Fa (a1b)
pacmpenenserca 1o 00€ CTOPOHBI OT MEAWAHHOTO 3HaueHHs Fem COTACHO TOMYyHOPMAalbHOMY
pacmpeneneHuo. B HIWKHeH dYacTH TOMYyHOPMAajbHOTO pACHpeneCHUs] CTaHIapTHOE OTKJIOHEHHE
or (= D) /1,282) umke meaumaHbl, a B BEpPXHEH YacTH MOJIYHOPMAJIBHOIO pACIpECICHHUs CTaHAApTHOE
otkioHeHue oy (= Dy /1,282) Beimie menuansl. Y COOTBETCTBYHOIHMX Kod(d¢uiueHroB mryma, fa (Bt) —
JorapupMUIECKH HOPMAIBbHOE PACIpeaeICHUE 10 00€ CTOPOHBI OT MEIUaHBI.

Menauannoe 3HaueHue, Famt, ¥ CTaHAAPTHOE OTKIIOHEHHE, GT , OT 3HAYCHUS IIIyMa JJIs CYMMBI JABYX WIJIH O0Jiee
BBI3BIBAIONIUX LIIYM MTPOLIECCOB 33/1A€TCS] YPAaBHEHUEM

2
Ot

Famr =C|IN (0) =% nb. (16)
2C

or = C|ln 1+B—T2 1b, an
Oy

rac:

¢ = 10/In(10) = 4,343. (18)
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n n F . o’
Oy :Zai :Zexp — Br. (19)
i i C 2C
2 o? 2
Br =D oflep | = |-1 BT, (20)
i=1 c

a Fami 1 0i — MequaHHOE 3HaYCHHWE M CTaHAAPTHOE OTKJIOHEHHWE OT TMOKa3aTeled IIyMa Jajisi MCTOYHHKOB
KOMITOHEHTOB IyMa. J[1s aTMoc(epHBIX MOMeX 3T JAaHHBIE IONyYaloT C MmoMmomipio puc. 15-38. [lmsa
MIPOMBINIICHHOTO IIIyMa WX TOJXYYaloT ¢ moMoImisio puc. 10 u tabmumet 2. s ramakTudeckoro myma Fam
3amaeTcs ypaBHeHueM (14), a oi ycranaBiuBaercs Ha ypoBue 1,56 nb (= 3/1,282).

Bepxnee 3mauenme npermma, Dyr, mokasarenst mryma Ol CyMMBI JBYX WM 0Oojiee BBI3BIBAIONINX IIyM
MIPOIIECCOB 33JaeTCs YpaBHEHUEM:

Dur = 1,282 o7 1B, (21)

IJIe OT PACCUMTHIBACTCS C MCIOJIB30BAHUEM BEPXHUX 3HAYCHH ACIHII KOMIOHEHTOB IIyMa JUlsl pacdyera Gi
(= Dy/1,282) B ypaBuenusix (19) u (20).

Hwxnee 3nauenne neumsist, Dir, mokasatens mryma ajisi CyMMBI IBYX HITH O0Jiee BBI3BIBAIOIIHX [IYM IPOLIECCOB
3a/1aeTCsl YpABHEHUEM:

DIT = 1,282 or 1B, (22)

rJle OT PacCYUTHIBAETCS C HCIIOJIb30BAHMEM HHKHHMX 3HAYECHHM JICHMIS KOMIIOHEHTOB IIyMa JUIS pacyera
ci (= Di/1,282) B ypaBuenusix (19) u (20).

Korma BepxHee 3HaueHHE ACIMIS TOKA3aTeNs IMyMa JUIs 1O KpaiHed Mepe OIHOr0 KOMITOHCHTAa IIyma
npesbimiaer 12 1b, BeTMYUHA G, PaCCUMTHIBAEMast C moMoIIsio ypasueruii ¢ (17) mo (20) ¢ ucrnons3oBanuem
BEPXHHUX 3HAYECHUIA JICIH/IsI KOMIIOHCHTOB IIIyMa, JI0JDKHA OTPAaHHMYMBATHCS MAKCHMAIIbHBIM 3HAYCHUEM:

o; =c |2l &7 1B, (23)
Tr

rze yr — Ko3QHumeHT myma Juist IpocTOd CyMMBI MOIIHOCTEH OTJENbHBIX MEIUAHHBIX KO GHUIINEHTOB
nryma:

n
I:amij
YT =) exp —— Br. (22)

TouHO Tak e, Korja HIKHEe 3HaUeHUE JEMIIA ToKa3aTes iyMa Ui 110 KpaiiHel Mepe OJJHOr0 KOMIIOHEHTa
myma npeBblmaer 12 ab, BenuumHa O7, paccuuThiBaeMas ¢ Tomolnbio ypaBHenuwin ¢ (17) mo (20) c
WCTIOJTb30BaHNEM HIDKHUX 3HAYSHHH SIS KOMIIOHEHTOB ITyMa, JOJKHA OTPAaHWYMBATHCS MAKCHMAJIbHBIM
3HAUCHHEM, 3aJIaHHBIM ypaBHEHHEM (23).
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