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Ipenncnosue

Pomp CexTopa pagMoCBsI3M 3aKIFOYAaeTCs B OOCCIIEYCHHWH pPANMOHAIBHOTO, CIIPABEUIHBOTO, 3(P(EKTUBHOTO M
9KOHOMHYHOTO HCIOJIb30BaHUS PaAMOYacTOTHOIO CIEKTpa BCEMH CIy)KOaMH paJuOCBs3H, BKIIOYas CIyTHUKOBBIC
CIIyXKOBI, W TPOBEACHHM B HEOTPAaHWYCHHOM YAacCTOTHOM JHAlla30HE HCCICIOBAHUM, HAa OCHOBAaHUM KOTOPBIX
HnpUHUMAroTCs PexomeHnanuu.

BcemupHBIe 1 perHoOHATBHBIE KOHPEPEHIINMH PaIUOCBSI3U U accaMOIIen paJfoCBsI3H P MOJIEPIKKE HCCIIEI0BATENBCKIX
KOMMCCHH BBIIOJIHSIOT PErjaMEeHTapHYI0 M NOJIHTHYecKyto pyHkumu CeKkTopa paanocBs3y.

[osmTHKa B 00;1aCTH NPaB HHTEJLIeKTYadAbHOM co6cTtBeHHocTH (ITUC)

ITonmutuka MCD-R B ob6mactu IIMC wm3maraercs B o0mieii matentHoii moinutuke MCO-T/MCO-R/MCO/MDOK,
ynomuHaemoir B Ilpmmoxxkenmnm 1 k Pesomrommm MC3-R 1. ®opmel, KOTOphIe BiaAeibllaM IATEHTOB CIEIyeT
HCIIOIhb30BaTh AJISl IPECTABICHUS IATCHTHBIX 3asBICHUN U ICKIAPALIUii O JIMIIEH3UPOBAHHUH, TPECTABIICHBI IO aJpecy:
http://www.itu.int/ITU-R/go/patents/en, rae Takke coziepkarcss PyKOBOJIIME MPHHIMIBI 110 BBITOIHEHHIO 0O0IICH
nateHTHON moutukd MCO-T/MC3-R/MCO/MOK u 6a3a maHHbIX nateHTHOH nHGopMarmu 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 NPOU3BOJCTBA, ADXUBHPOBAHMS M BOCIIPOU3BEICHUS; INICHKH ISl TEIICBUICHUS
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 MCIIO0JIb30BaHUE YaCTOT U KOOPIUHALMS MEXly cUCTeMaMH (PUKCHpPOBaHHOM
CIIyTHUKOBOI1 CIIy>KObI U (PUKCUPOBAHHOM CITyKOBI

SM VYnpaBneHue UCIOIb30BAHUEM CIIEKTPA

SNG CnyTHUKOBBIH cOOp 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, usnoxcennou 6 Pesonoyuu MCO-R 1.

Onexmponnas nyoauxayus
XKenena, 2017 1.

© ITU 2017

Bce mpaBa coxpanensl. Hu oiHa n3 qacteli TaHHOW My OIMKaIMN HE MOXET OBITh BOCIIPOU3BEICHA C IIOMOIIBIO0 KaKMX ObI
TO HH OBLIO CPEICTB 03 MPeIBapUTEIHLHOTO MUCBEMEHHOTO paszpemnerns MCD.
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PEKOMEHJJAILIA MC3-R P.372-13
Pagnomym”
(Bommpoc MCD-R 214/3)
(1951-1953-1956-1959-1963-1974-1978-1982-1986-1990-1994-2001-2003-2007-2009-2013-2015-2016)

Cdepa npumenenust

B Pexomennarmun MC3-R P.372 npusenena undopmarms o 6a30BBIX YPOBHIX PajdovacTOTHOTO IIyMa B
muamazone actor 0,1 I'm — 100 I'T. B PexomeHnanmm mpwHAT BO BHHMaHHWE IIIyM, OOYCIIOBIMBaeMBbIH
IPO30BBIMU pa3psiiaMH, NPOMBIIUICHHBIMH HCTOYHHUKAMHM, TIAKTUYECKUM LIYMOM M TEMIIEpPaTypod B
HIKHHX cJ0sAX atMocepsl. s Toro 9To0sl 00eceYnTs OCHOBY JUIA OLIEHKH PabOThl CHCTEM, IPUBOASTCS
UQpPOBHIE TAaHHBIE, KACAIONIHECS IIyMa, WITH TeMIIEPaTYPHhI.

KuaroueBsble ciioBa: paguoniyM, ko3QGUIMEHT myMa, IIlyMOBas TeMIepaTypa

Accambnes paguocssizu MCD,

yuumolgas,
a) YTO PaJUOIIyM OTPaHUYMBACT 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 HWHOT/IA HEJIOCTATOYHBIMH), TPUTOMHBIMH JJISI WCIOJIB30BaHUS TpPH
ornpeaeicHUH pabounX XapaKTePUCTUK U TUIAHUPOBAHUS CUCTEMBI;

C) YTO, KaK MPaBUIIO, HENIb3s UCIOIB30BaTh MPUEMHBIE CHCTEMbI, KOOMOUIMEHT IIyMa KOTOPHIX HIDKE
3HAYEHHUs, OIPEAEIAEMOr0 MUHUMAIIBHBIM YPOBHEM BHELIHETO 1IIyMa;

d) YTO TpeOyeTCs MPEACTABICHNE O PATHOUIITYICHUH OT €CTECTBEHHBIX HCTOUYHUKOB MTPH
— OIIEHKE BIUSHUS aTMOC(Ephl Ha pacCIpPOCTPAaHEHHE PaIMOBOIH;

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

pexomenoyem,

9TOOBI TIPH TUIAHUPOBAHUH U aHAIIU3E PAJHOCHCTEM TaM, TJIe 9TO HEOOXOAMMO, HCIOIB30BATIACH CIIEIYIOIIast
nH(popMAaIus:

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

N3mensromeecss BO BPEMEHHU AIIEKTPOMArHUTHOE SIBICHHE, WMEIOIIEE COCTABISIONINE B PaJHOYaCTOTHOM
JUarna3oHe W SBHO HE Ieperaroiiee WH(pOpMAaIui, KOTOPOe MOMKET HaJlaraThCs HA TOJIC3HBIA CHUTHAN WA
CMELIUBATHCA C HUM.

Ilpumeuyanue 1. — B HEKOTOPBIX CIydasX paJdOYacTOTHBIA LIYM MOXKET IiepesaBaTh MH(POPMAIHIO O HEKOTOPBIX
XapaKTepUCTHKAX CBOETO NCTOYHHKA, HAIIPUMED O €r0 IPUPOIE MIIH MECTE PACIIONIOKEHHS.

IIpumeuanue 2. — COBOKYITHOCTh MEUIAIOIINX CHIHAJIOB, €CJIM OHU OTIEJIbHO HEPA3IMUYUMbI, MOXKET MPOSBISATHCS Kak
paanovacTOTHBIN Hrym."

KommnbrorepHas mporpaMma, CBS3aHHAs C XapaKTePUCTUKAMH W TPWIOKEHHSIMH JJIS pacueTa aTMOC(epHOro
paauonryMa OOYCIIOBIICHHBIX TPO30BBIMH pa3psAgaMH, IPOMBIIUICHHBIM I[IYMOM M TaJAKTHYECKHUM IITYMOM
(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 Pexomenpanmu MCDO-R P.372 mpuBogsTcs maHHBIE MO paAuMoOIIyMy, BHEIIHEMY IO OTHOLIEHHMIO K
[IPUHUMAIOLIEH PagrocucTeMe, KOTOPBIH BO3ZHUKAET BCICACTBUE CIECAYIOIINX IPUYMH:

- M3JTy4eHHE OT TPO30BBIX Pa3psAA0B (aTMOC(EPHBIH 1IYM, BEI3BAHHBIN IPO30H);

- COBOKYITHOE HEIpEeTHAMEPEHHOE H3IyYeHHE OT AIEKTPHUECKUX MEXAaHU3MOB, JIEKTPUUYECKOTO U
9NEKTPOHHOTO OOOPYAOBaHMS, JHMHUH 3JCKTPOINEpEAayd WM CHCTEM 3aKUTaHHs JBUTaTeNed
BHYTPEHHETO CropaHusi (IPOMBILICHHBIH HIYM);

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

[NPUMEYAHUE 1. — IlpuBoamMble 3[eCh OIEHKH ypPOBHEH paaMoIIyMa KacaroTcs 0a30BOTO YPOBHS IIyMa IIpH
OTCYTCTBUH JIPYTHUX CUTHAJIOB, U3JTy4yaeMbIX KaK IPeJHAMEPEHHO, TaK U HeNpeIHaMEePEHHO, TaK YTO IIYM WU CUTHAJIbI,
00yCIIOBJICHHBIE HETPEJHAMEPEHHBIMH Mepe/layaMd Ha COBMELICHHBIX KaHallaX WIM Mapa3suTHBIMU H3JIYYEHHSMH OT
OTJICJIBHBIX NEPEJAroIUX WIN IPUHUMAIOIINX CUCTEM, B HacTodAlled PekoMenaannuu He paccMaTpUBalOTCS.

[MPUMEYAHUE 2. — B ciiyyae npoMBIIUICHHOTO IIyMa, MPEJCTaBJICHHbIC JaHHBIE JIOJDKHBI ObITh THUIWYHBIMH IS
OTIPEJICTICHHON KAaTETOPUH CPEAbl, IIPU TUIUYHBIX YPOBHAX PAaOOTHI 3JIEKTPUIECKOTO U MIEKTPOHHOTO 000pyI0OBAaHHS B
OOBIYHBIX YCIOBUSX, HA TUIMYHBIX PACCTOSHUSIX JUIS 3TOH CPEIIBI.

2 IMoxa3arenu aJst ornpeaeJeHuss HHTCHCUBHOCTHU IyMa U X B3aUMOCBS3b

Koaddumuenr mryma, f, mpreMHOI CHCTEMBI CKITQIBIBAETCS U3 OTACTBHBIX COCTABNISIONINX, BHOCUMBIX PSIOM
HUCTOYHUKOB LIyMa Ha NMPHEMHOM TEPMHMHAJIE CHCTeMbl. PaccMaTpuBaTh ciieayeT Kak BHYTPEHHHMH, Tak U
BHEIIHWHA IIyM. EIWHCTBEHHON NpPaBHIBHOW KOHTPOJBHONH TOYKOM IUIS OIEHKH o0mero pabodero
KO3 (QUIIMCHTA IIyMa MPUEMHON paHMOCUCTEMBI SIBJIICTCS BXOJ SKBHUBAJCHTHOM CBOOOJHON OT MOTEph
MPUEMHON aHTEHHBI (TEPMUHAIBI TAKOH CBOOOTHON OT MOTEPb aHTEHHBI (PU3MYECKH HE CyliecTBYIOT). s
[IPUEMHHUKOB, HEUYBCTBUTENIBHBIX K APA3UTHBIM IIyMaM, KO3(G(HUIHUEHT IIyMa CUCTEMBbI ONPEACISIeTCS KaK:

f=fa+ (fc—1) + I (ft—1) + Ick (fr - 1), 1)
rjae:
fa:  KkoadduIHeHT BHENTHETO IIyMa, ONPEAEISIEMbIH TI0 (opMyJIe:
f = %gb )
I[MPUMEYAHME 1. — F3 — k03 GUIIMEHT BHEIIHETO IIyMa, ONPeAeIIeMblil Kak:
Fa = 101log fa nb
Pn:  JOMYyCTHMAasi MOIIIHOCTH IITyMa C BBIXOZa SKBUBAJICHTHOW aHTEHHBI 0€3 TIOTeph;
k: mnocrosnnas bonsimana = 1,38 x 1023 Ix/K;
To: oramonnas temnepatypa (K), mpunsaras paBaoit 290 K;
b: mmpuHa nonock NPUEMHOI cCUCTeMbl Ha ypoBHE MoIHOCTH myma (I'1r);

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

li: morepu B nmHMM Tepeadd  (BXOAHAs HOMMHAIIBHAS — MOIIHOCTB/BBIXOHAS
HOMHUHAJIbHAsI MOIIHOCTD,

fr:  x03(hHUIHEHT TymMa IPHEMHHUKA.

IMPUMEYAHUE 2. — Fy — ko3 GuIIMEeHT lymMa IPUEMHHKA, ONPeIeNIieMblil KakK:

fe:  KoddduUIMEHT NIyMa, CBSI3aHHBIN C MOTEPSIMU B IIEMTH aHTEHHHI,
T,
fo=1+(1, -1 |=5 (3)

To
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ft:  koadduumeHT ryMa, CBI3aHHBIN ¢ IOTEPSMU B JIMHUY MIEpeayH,
ft:1+(ltfl)L, (4)
0
rae:
T.: peanpHas Temneparypa (K) aHTeHHBI 1 OKOJIO 36MHO ITOBEPXHOCTH;
u
Ti: peanbHas temneparypa (K) nunun nepenaun.
Ecmu T = Tt = To, T0 ypaBuenue (1) mpuHUMaeT BHULT
f="fa—1+f f f. (5)
Ypasuenue (2) MOKHO 3aIicaTh Kak:
Pn=Fs + B — 204 1nbBr, (6)

rue:
Pn= 10 log pn : HOMuHanbHAS MOLITHOCTH (BT);
B= 10log b u—-204 =10 logk 7.

JI1st KOPOTKHX BEPTHKAIBHBIX HECHMMETPHUYHBIX BUOpaTopoB (N << A) Haj uaeaqbHO MPOBOISIIEH TUIOCKON

3€MHOM IMMOBCPXHOCTBIO BCPTUKAJIbHAA COCTABJIAIOIIAA CPECAHCKBAAPATUYHOI'O0 3HAYCHUA HAIPAKCHHOCTHU
T1I0JIA ONIPEACIACTCA KaK:

rac:
En: HanpspkeHHOCTH MOJISI B IIMPHHE MOJOCHI D; 1

fmra :  cpenmmsis yactora (MI'm).

AHAJIOTHYHO JUIs STAJIOHHON M30TPOIHOM aHTEHHB! B CBOOOIHOM IPOCTPAHCTBE:
En = Fa + 20log fury + B — 96,8 nb(MkB/m). (8)

Koa¢dunmeHT BHEIIHETO IIyMa TaKk)kKe 00bIYHO ONpEIeNAeTCsl KaK TemMiepaTypa, I, rie fa mo onpenenenuro
paBHo:
T
fa = a ’ (9)
To

T. — > dexTrBHAs TemriepaTypa aHTEHHBI, 00YCIIOBIICHHAS! BHEIITHUM IITYMOM.

OmnpenenuB Fa, MOKHO HaWTH COOTBETCTBYIOLIME 3HaueHHs E,, ncnonp3ys nubo ypaBHenue (7), nubo
ypaBHeHHE (8), B 3aBUCUMOCTH OT THIIA IPUMEHSIEMOH aHTCHHBI.

MomHOoCTh IIyMa, O KOTOpPOH TOBOPWJIOCH BHINIE, XOTS M HEOOXOaWMMa, HANpuUMeEp IS OINpeaesieHUs
OTHOIIIEHUS] CUTHAJI/TITYM, PEJIKO SBISETCS JOCTATOYHOM JUIsl OlpeiesieHHs] pabovrX XapaKTePUCTUK CUCTEMBI
(OenbIii TayCCOBCKHMI 0a30BBINA IIyM — 3TO €IMHCTBEHHOE HCKIIOYCHHE). 3/1eCh HYKHBI COOTBETCTBYIOIINE
BEPOSITHOCTHBIE OMHUCAHUS (HOPMBI BOJHBI MPUHUMAEMOTO CIydaiHOTO Imyma. [IOCKOIBKY IS IIyMOB,
KOTOpbIE pPacCMaTPUBAIOTCA B HacTosmield PekoMenpanmu, ¢aza NpuHUMaeMO# orubaroiieldi O0OBIYHO
pacnpeziesieHa paBHOMEPHO, BEPOSITHOCTHOE pacnpezeneHue aMmmuntyn (BPA) (BeposTHOCTH TpeBEIIICHN)
NpUHUMaeMoOil ormbaromieil 3amaercs. /[ WMIOyIbCHBIX IIyMOB Ha 0ojieeé BBICOKHX YacTOTax
(1. e. > mpumepHo 1 I'T'm), 3HaueHns Fa 10CTaTOYHO HHU3KH, M TOJIBKO MMITYJIECHI OOJBIIEH BETUYHHBI MOTYT
MPEBBICUTh TIOPOTOBOE 3HAYEHHWE IlIyMa Ha BXOJE€ IpUEMHHMKA. B 3TOM ciydae BEPOSTHOCTHBIE
XapaKTEpUCTUKH MOTYT MMETh BHJI NHMKOBOI'O 3HAYEHHs JIsI JAHHOTO IEPHOJA BPEMEHHU, BEPOATHOCTH
MIPEBBIIICHAUS HA 3TUX 00Jiee BRICOKMX YPOBHAX, KOJHYECTBA HMITYJIHCOB IS 33IaHHOTO YPOBHS H T. II.
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3 YpoBHM mIyMa KaK (YHKIIHH OT YACTOTHI

[IprBoaMMBIE HIKE TPU PUCYHKA U COOTBETCTBYIOIINE IOSICHEHUS K HUM II03BOJISIIOT OIIPEETIUTh 0KUIAEMBbIE
3HaveHus Fa B vactotHoMm nuanazone 0,1 I'm — 100 [T, a Takke Apyrue ypoBHHU IIYMOB, MPEICTABISIONINAE
nHTepec. Ha aTux Tpex pucyHKax 1mokazaHa OTHOCHUTENbHAs BEIMYMHA IIYMOB Pa3IMYHOIO THUIIA, OTTMCAHHBIX
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'. CriomiHas kpuBasi — 3T0 MUHUMAIBHBIE OXKUAaeMbIe
YacoBbIC MEJUAHHbIE 3HA4YCHUs F,, TOJNIyUdeHHBIC C TOMONIBI0 HW3MEPECHUN (YUHUTHIBAIOIIME 3EMHYIO
MTOBEPXHOCTH B IIEJIOM, BCE BpEMEHa rofla M BpeMsl CYyTOK ), a MyHKTHPHAS JINHUS — MAaKCUMAIIbHBIE OXKUIaeMBbIe
3Ha4YeHUsI. 3aMeTUM, YTO B YKa3aHHOM YaCTOTHOM JHAaIla30HE CE30HHBIE, CYyTOYHbIE WM Teorpaduaeckre
W3MEHEHU OYEHb HE3HAUNUTEIBHEL. boliee cruipHas n3MeHuuBOCTh HaOmronaercs B quanasone 100—-10 000 I'
M3-32 H3MEHEHHUS YacTOThI cpe3a BOJHOBOIA 3eMirsi-noHocdepa.

PUCVYHOK 1
MuHHMAJLHBIE H MAKCHMAJIbHBIE 3HA4Yennst Fa B 3aBucuMocTH oT 9acToThi (1072-10% I'm)
300 2,9% 107
N
280 SEpl 2,9% 107
NUT~L
260 A 2,9x 167
N J 9%
\\\;\~ 6
240 S
N 2,9x 10
220 N 7
—~ =5 2 1 —~
2 SEjil e 9 g
Iﬁ i N N K
200 MR 2,9% 107
B
180 S T 2.9% 16°
\ \~_ > s
160 2,9x 10°
1l 6
140 2,9% 10"
\\_4
120 2,9x 10*
2 5 2 5 2 5 2 5 2 5
107! 1 10 10? 10° 10*
Yacrora (['1r)

A MHKponyibcaluu
B: MuHHManbHOE OKHAEMOE 3HAUEHUE aTMOCHEPHBIX TOMEX

C: MakcuMalbHOE OXKH1aeMO€ 3HaYEeHHE aTMO C(EPHBIX TTOMEX
P.0372 01
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PucyHnox 2 oxBaTbiBaeT 4aCTOTHBIN AUANa30H 10*-108 'y, . €. ot 10 x['1y o 100 MT'm, st IyMa pa3JnyHbIX
Kateropuit. MUHUMAIbHBIA OXHUIAEMBIA ITYM IMOKa3aH CIUIONIHOM JWHWEH. 32 MUHUMAIIbHBIE OXHIaeMble
3HaYeHHs] aTMOC(EepHBIX IMMOMEX NPUHUMAIOTCS 3HA4YeHHs, NpeBbIIaeMble B TedeHue 99,5% Bpemenw,
a 32 MaKCHMaJIbHbIC — 3HAYCHUs, TIpeBbIIacMbie B TeueHue 0,5% BpeMeHu. B KpUBBIX aTMOCQEpHBIX TTOMEX
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 J 29x10
\\
N\
140 N i 2,9 x10%
NA
N
120 - 2,9 x 104
N
100 I L
—~ 29x10% ~
L\ﬁ/ ~ N \ \ <
N
T ~ I
80 b ~ T IN 29x100 ©
NS N
N ~
N TN SO
60 \ 29x108
\\\ \\\
N N
20 \B N N E 6
\ SSY| \ L 29x10
N N
20 anil ’\\k\ D ) 4
’/ Sgy 2,9x10
N LY W\ In
0 . ! 29102
2 5 2 5 2 5 2 5
10% 10° 10° 107 108
Yacrora (['y)
A armocdepHble moMexH, 3HaueHne npesbimaeMoe B reuenne 0,5% Bpemenn
B: armocdepHsie moMexu, 3HaUeHNE, TpeBbIaeMoe B TedeHne 99,5% Bpemenn
C: npOMBIIUICHHBIH IYM, GeCIIyMHOE MECTO IpHeMa
D: ramakruyeckuil urym
E: MeamanHOe 3HaUYEHHE IPOMBIILICHHOTO IIyMa B IEN0BOH 30He

MUHUMAaJTbHBINA O)KPII[&CMHﬁ YPOBEHB LIIyMa
P.0372-02

PucyHox 3 oxBaTbIBaeT YaCTOTHBIN AMAMNA30H OT 108 1o 10% I'my, 1. €. o 100 MI'ty 1o 100 I'T1x. OnsiTh-Takwy,
MHUHHUMAJIbHBIN YPOBEHD IIIyMa IIPEICTABIIEH CILUIOIIHON KPUBOM, a IPyrue NPeACTABIIAIONINE HHTEPEC YPOBHU
IIyMa — IyHKTUPHOM JIMHUEH.

BonbIMHCTBO pe3yabTaTOB, MPEACTABICHHBIX HA ITHUX TPEX PHUCYHKAX, OTHOCSATCS K HEHAIPABJICHHBIM
aHTeHHaM (3a HCKITIOYCHHEM CITy4aeB, OTMEUEHHBIX Ha pUCyHKax). UTo KacaeTcs HanpaBIeHHBIX aHTEHH, TO
HCCIEAOBAHMS IIOKa3alu, 4TO, Hampumep, Ha BU B cilydae aHTEHH C OYEHb Y3KOH JuarpaMMoMn
HaIPaBJIEHHOCTH YPOBEHb aTMOC(EPHBIX MIOMEX, 00YCIIOBJIICHHBIX IPO30BBIMU pPa3psi/laMu, MOXKET KoJieOaThCs
B npexnenax 10 b (5 nb Beimme u 5 gb HWKe MoKa3aHHOTO cpenHero 3HaueHus Fa) B 3aBUCHMOCTH OT
HaIpaBIIieHUS] OPUEHTAIIMH aHTEHHBI, YACTOTHI U TeOrpapUuECKOro MECTOIIOIOKEHUS.

CpenHee 3HaYCHHE TaTaKTUUECKOTO IIyMa (YCpeJIHEHHOE 10 BceMy HeOOCBOJY) MPECTABICHO CIIONIHOW
KPHUBOM C COOTBETCTBYIOIIEH moMeTKoM (puc. 2 u 3). U3MepeHns OKa3bIBaIOT, YTO KOJIeOaHUsI OTHOCUTEILHO
3TOM KpHBOH cocTaBlsitoT £2 nb, npuyeM noHocdepHOe IKpaHHPOBAHUE HE YUHUTHIBaeTCS. MUHHMalbHOE
3HAUYEHHE TaJIAKTUYECKOTO ITyMa (y3KOHAIpaBJiICHHAs aHTEHHA, OPUCHTHPOBAHHAS HA TaJJaKTHYECKUH TOJTIOC)
Ha 3 1b MeHbIe 3HAYCHMSI, TPEACTABICHHOTO Ha PHC. 3 CIUIONTHONW KpUBOH. MaKCHMaIbHBIN TaTaKTHICCKUH
IIyM JJIS1 Y3KOHAIIPAaBJIEHHOW aHTEHHBI MIOKa3aH Ha pUC. 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, Ib. Temmeparypa anteHHBI, 1a, SBISETCS CBEPTKOM
JMarpaMMbl HAaTIPaBJICHHOCTH aHTEHHBI U IPKOCTHOM TeMITepaTyphl HeOa U 3eMHOM MOBEpXHOCTHU. J[J1s1 aHTCHH,
qUarpaMma HampaBiIeHHOCTH KOTOPBIX OXBATBHIBAE€T TOJIBKO OIMH HWCTOYHHK, TeMIlepaTypa aHTCHHBI U
SIPKOCTHAsI TeMIiepaTypa coBnanarot (Hanpumep, kpusbie C, D u E Ha puc. 3).

PUCYHOK 3
Fa B 3aBucumocTu ot 9actorhbl (108-10* ')
40 2,9x 108
30 [ = — 2,9x 108
TT~—_pb
20 ™ = 4 2,9x10°
'~ T
~ —_——
10 =~ 2,9% 103
~N
N C o
& <
2 \\\ L = 29x10° =
u® \ N E (0 ) _____________/ ]
B ~ I - sy \
\ N N
-10 5 / 29x10
~ O E90°) — |
N T — [=
-20 4 29
\\ 1l
™ -
30 2,9x10
_40 29x1072
2 5 2 5 2 5
10° 10° 10 10"
(1 I'Tw)

Yacrora (T'u)

. ONEHKA MEIWAaHHOTO 3HaY€HHs MPOMBIILICHHOTO IlyMa B J€JI0BOIT 30He

! TaJaKTH4eCKHH IIyMm

! TaJaKTHYeCKHi myM (aHTEHHA, OPHEHTHPOBAHHAS K LICHTPY IaJaKTHKH, C GECKOHEYHO Y3KHM JIy4OM)
: cnokoiiHoe ConHue ( mmpyHa yda ¥%2°8 Hanpasiexun ConHia )

: uyM He0a 3a cYeT KHCJIOpOZA M NapOB BOABI(AaHTEHHA C OYCHb Y3KUM JIy4OM);

BEpPXHsis KpuBasi, yros Mmecta — 0°, HibkHsist KpuBasi, yroa mecta — 90°

: uepHoe Teno(kocmudeckuit pon), 2,7 K

MHHHMaJIbHBIH 0’KHIaE€MBbIii YPOBEHb HIyMa

m mMQooOw>

P.0372-03

Ha pucyHkax 4 u 5 moka3aHa SpPKOCTHas Temreparypa arMoc(epsl JUisl PAcHOIOXKEHHOIO Ha 3€MHOM
MTOBEPXHOCTH MPUEMHHKA, 0€3 ydeTa BKIIaJa OT KOCMUYECKOTo Iryma rmopsaka 2,7 K niw 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 pa3jMUYHBIX YIJIOB MeCTa W CpeaHeit arMocdepnl (IUIOTHOCTh MapoOB BOJBI Y
MOBEPXHOCTH 7,5 T, TemnepaTypa y noBepxHoctd — 288 K u npuBeieHHas BbICOTA JJIs [1APOB BOJBI — 2 KM.)
C TOMOIIBIO TPOTPpaMMBI pacdera pacrnpocTpaHeHuss wu3nydeHus. Cyxas arMmocdepa OIMUCHIBAETCS
CranpaptHoii atmMochepori CIIIA 1976 roga. Beie Tpornonay3sl 100aBiIsieTCs BKIIA]] 32 CYET MapOB BOJIBI B
BHJIE €r0 TUIIMYHOI'O 3HAUCHHS.
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PUCYHOK 4

sIpkocTHasi TeMmepaTypa (AcHOe He(0) TP KOHIEHTPAIMA NAPOB BoAbI 7,5 r/m°
(TemnepaTtypa u AaBJjieHUe Y HoBepXHOCcTH paBHbI 15°C u 1023 M0); 0 — yroa mecra
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PUCYHOK 5

sIpKocTHAS TeMIepaTypa NpPH SICHOM Hefe IPH KOHIEHTPANNH MAPOB BOAbI 7,5 /M3
(yBestMYeHHBIH MaciTad no ocu adeuucce puc. 4); 6 — yroa mecra
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4.1 Paguourym, o0ycioBiauBaeMblii aTMocdepoii 3eMiiu, KOTOPBIH BJUsieT HA 3eMHbIe CTAHIIUH

[Ipu cBs3m 3emis-KOCMOC, €ciM Ocia0leHne CUTHajla, IepelaBaeMoro C YCTaHOBJICHHOTO Ha OopTy
KOCMHYECKOT0 armapara repeaTauka Ha HaxXOJSIIUICS PSIIOM C TOBEPXHOCTHIO 3eMITH MPUEMHHK, H3BECTHO,
TO MPUEMJIEMYIO OILIEHKY SPKOCTHOHN TeMmepaTypsl (TO ecTh IiyMa Heba) Ha yactoTax oT 2 jmo 30 [T B
HaTpaBJICHUM TPACChl PACIPOCTPAHEHUsS OT TepelaTdhKka 0 YCTAaHOBJIEHHOTO Ha 0OOpPTy KOCMHYECKOTO
ammapara rnepeJaTdyruKa MOXKHO TIOTYYUTh C TIOMOIIBIO CIEAYIOIEH GOpMYIIbI:

T, = Tmr(l—lo_A/ 1°)+ 2,7 =10 10 K. (10)

TIe.

To: sproctHas Temneparypa (K) Ha aHTeHHe CTaHIMH, HaXOMIAIIEHCA HAa 3eMHOM
MTOBEPXHOCTH;

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

Twr:  cpenusis TeMneparypa armocdepnoro usnydenus (K).

Ecnu Ttemmeparypa y moBepxuoctH Ts (K) m3BecTHa, CpefHss TeMIeparypa WU3IydeHHs,, Tmr, MOXKET OBITH
oTpesieNieHa I SICHOW W 00JIagHON TIOTOIBI CIISAYIONIM 00pazoM:

Tor = 37,34+081xT, K. (1)

B orcyTcTBHE MECTHBIX JaHHBIX MOXET UCIIOJIB30BATHCS CPEIHSS TeMIlepaTypa aTMOC(HEpHOro H3ITyUYeHus,
Tmr, paBHas 275 K, 17151 SICHOH 1 JOXIITUBOM TTOTOJTBI.

B Coeamrennsix [llTarax AMeprku ObLTO MTPOBEACHO HCCIIEIOBAHIE PACTIPOCTPAHEHUS H3ITyUEHUS, BKIIFOYast
BiusiHUE 00nakoB. C MOMOIIBI0 KOMIIBIOTEpA IO METEOPOJOTHYECKUM AAaHHBIM IJisi THUIIHYHOTO TOAa,
BBIOpaHHOTO M3 0a3bl JaHHBIX, BKIIOUaromieid wHpopmamuio 3a 15 mer mis kaxmoro u3 15 mecrt, Obiia
paccuuTaHa SIpKOCTHasl Temneparypa B 3eHute. PesynbraTel mns asyx mect B CIIIA, roponos FOwma, mrar
ApnsoHa (ro10Bo#i ypoBeHb 0caakoB 5,5 cM), 1 Hero-Iopka (rooBoii ypoBeHbs 0caakoB 98,5 cM), it IATH
Pa3NUYHBIX YaCTOT MPHUBEJCHBI Ha pHC. 6a) 1 6b). V3 3THX KPUBBIX BUIHO, YTO TEMIIEpPATypa IIyMa B 3¢HUTE
Ha gactoTe 90 I'Tm Mmoxer ObITH HIKe, YeM Ha yactote 44 ['T'm. D10 XapakTepHO AJs CiIydas O4YeHb HU3KUX
APKOCTHBIX TEMIIEPATYP B 3€HUTE U O3HAYAET, YTO COJEP)KAHKUE MMAPOB BOJIBI OYEHDL HEBEINKO (HWKE 3 1/M°).
Onnako u3 puc. 4 (KOHUEHTpAIHUs TTApOB BOABI 7,5 T/M°) MOKHO BUJETH, YTO APKOCTHBIE TEMIIEPATYPHI Ha
yactore 90 [T u 44 I'T'y npakTUYECKH OJUHAKOBBI.

4.2 Paguomym, o0ycaaBauBaemMblii aTMocdepoii 3eMJIM M TOBEPXHOCTHIO 3eMJIH, KOTOPBIi BIUseT
HAa KOCMUYeCcKHe CTAHLUU

SIpKOCTHYIO TemImepaTypy 3€MHOH MOBEPXHOCTH IO ONpPEIENCHHBIM YIJIOM CO CTOPOHBI HaJHupa MOXHO
paccuuTaTh C MOMOINBIO YpaBHEHMS PACIPOCTPAHEHHS H3IYYEHHS, OMHMCHIBAIOIIETO MPOIECC OTpaKeHHS
MaIaloNIero aTMOC()EePHOTO U3ITYUEHUS U SIMUCCHIO U3TYUYCHUS OT 3eMHON TIOBEPXHOCTH.

DTOT pacueT 3aKIOYaeTCs B WHTEIPHPOBAHUHM MANAIOIICTO M3IYYCHHUS MO BCEM YIIIaM W YUYUTHIBACT
ociabneHue B atMocgepe.

YpaBHEHHE MOKHO YIIPOCTHUTB JIO CIECAYIONMIETO BBIPAKESHUS:
T = €Tsut + p Tam, (12)
rue:
€. ahdexTuBHAS YMUCCHOHHASI CIIOCOOHOCTH 3¢MHOM MOBEPXHOCTH;
p:  3ddexTuBHBIN KOAPPHUINEHT OTpaKEeHNUS,
Tsurt:  Qu3Hueckas Temneparypa 3eMHOH nmoBepxHocTH (K);

Tam:  B3BENICHHOE CpeIHEE 3HAUCHUE SIPKOCTHOM TEMIIepaTypsl Heba.

Bmiots 1o wactroter 100 [T, HO ocobenHo Ha yactorax Hinke 10 I'T'w, koadduimenT orpaxkeHus: p 00bIYHO
BBICOK, 3 3MUCCHOHHAsI CIOCOOHOCTh € Malla.
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Ha puc. 7a) moka3zana SMHUCCHOHHAs CIIOCOOHOCTH M IPKOCTHAS TEMITEPaTypa TIaIKOH IOBEPXHOCTH BOJIOEMA
TUTS BEPTUKAIBHOHN 1 TOPH30HTAIBHOM MOJSAPU3aLiH IS IBYX YIIIOB MaaeHus n3nydeHus. CienyeTr OTMETHTb,
4gTO Ha YacToTax Oosee 5 I'TT mpecHas 1 cojieHas BOAa MMEIOT OJJHHAKOBEIC XapaKTEPUCTHKH.

Ha puc. 7b) moka3aHa sSpKOCTHas TeMIIepaTypa MOPCKOH MOBEPXHOCTH B HAAWUPE IUIS TPEX YacTOT B BHJIE
(GbyHKIIMH 0T (U3NYECKOW TEeMITepaTypbl MOPCKON MOBEPXHOCTH TPH COJEHOCTH, PaBHOM 36 dHacTsM Ha
THICAYY.

Ha puc. 7c¢) n 7d) nokazaHo, KaK yBEIMYMBACTCS SPKOCTHAsl TEMIIEpaTypa MOPCKOH MOBEPXHOCTH TMPH
YBEIIMUEHUH CKOPOCTH BeTpa. DTHU PHUCYHKH MOTYT OBITh MOJIE3HBIM MHCTPYMEHTOM MPU MPOTHO3UPOBAHUU
LITOPMOB.
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PUCYHOK 6
Ilepuon BpeMeHH, B Te4eHHe KOTOPOIo TeMIlepaTypa myma He0a B 3eHUTe (IPKOCTHAs)

Pex. MCI-R P.372-13
PaBHA WIH MeHbIlle 3HAYEHHS A0CLHMCChI /IS THITHYHOTO roAa
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VBenmueHne sIpKkoCTHOW Te MIIep ary pbl
Ha exuHuLy ckopocty BeTpa (K Ha km/c)

DMHCCHOHHAs CHOCOGHOCTL, €

Pex. MC3-R P.372-13

PUCYHOK 7

HN3meHeHUs] IMHCCHOHHOM CIIOCOOHOCTH U IPKOCTHON TeMIepaTypbl MOPCKO# MOBEPXHOCTH

JlnuHa BOMHBI (CM)
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05 e 146
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04 H—— — 117
35%Nacl | S|
03 227 88
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0.2 59
01 29
0
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Yacrora (I'Tix)

&) DMHCCHQHHAs CIIOCOOHOCTH IA/IKOM
MOPCKOH TOBEPXHOCTH

A pepruKaIbHas MONSPU3ALMS
B: ymibl magenns45°u 0°
C: Topu30OHTAIbHAS TONSPU3AIHS
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) Crekrp yBeIn4eHHs IPKOCTHOI
TEMIIEpaTy Pl MOPCKO# MOBEPXHOCTH
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¢ Bepruxansras noaspusanus (38°)

o TopusonTanbHas monspusanus(38°)

(®) Pesynprar

SIpkoBcTHas Temmneparypa (K)
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b) SIpxocrHas Temneparypa MOpcKoi
[IOBEPXHOCTH B 3aBUCUMOCTH OT pu-
3MYECKOIl TeMIepaTyphl BOABI (HATUP)
MIpU CONEHOCTH 36 yacTeil Ha THICSUY
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Ckopocts Betpa (m/c)

d) YBenudenue spKOCTHOI TeMIepaTy pol
[TOBEPXHOCTH OKeaHa 3a CYeT BeTpa
Ha gacrore 19,35 [T

X ArnanTtuka, CeBepHOE MOpE
® ContoH-CHn
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 COJACPXKAaHHEM Biard; Ha puc. 8b)
MpEACTaBICHA SPKOCTHAsI TeMIlepaTypa s 3eMHOM MOBEPXHOCTU C PA3JIMYHOM CTEMEHbIO HEPOBHOCTH.
OTH KpUBBIE TIOIXYYEHBI I BEPTHUKAIBHON TOPH30HTAIFHOW M KPYyroBoil momnspusannu. [Ipu yBenmueHun
COJIep)KaHUsl BJAard SPKOCTHAS TeMIIepaTypa YMEHBIIAeTCs; IMPH YBEIHMUYEHHH HEPOBHOCTH SPKOCTHAs
TeMIIepaTypa yBEIMUUBACTCS.

Ha puc. 9 npuBogsTcs pacdeTsl SIPKOCTHOW TeMIlepaTyphl, HaONIOJaeMOW C TeoCTallMOHAPHOW OpOUTHI
CIYTHHUKOM, UCTIOJIB3YIOIINM JIy4, IIOKPBIBAOIIUH 3eMITro (3eMIIsl 3aIOHAET OCHOBHOM JTyd MEXTy TOUYKaMHU
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 TeMIeparypa YBeIUIUBACTCS MPH
YBENUYCHUH YaCTOTHl B OCHOBHOM 3a CYET IOMJIOIIEHHS Tra3amMu. KpuBbie MONydYeHBI JJisi CTaHIAPTHON
armocepsl CIIIA mpu IIOTHOCTH BOAAHBIX mapoB 2,5 r/m® 50-mpoueHTHO# o6maunoctu. Jluarpamma
HATPABICHHOCTH AaHTCHHbI C 30HOW TMOKPBITHA, B KOTOPYIO IOMAZET 3eMils, OMNpelenseTcs Kak
G(¢) = —3(¢/8,715)? nb mpu 0 < @ < 8,715, r1e @ — yroJa OTKIOHEHHS OT TOUKH HPULIETUBAHMSL.

5 IIpoMbINLIeHHBIH HIYM

MCI[I/I&HHI)IC 3HAYCHUA MOIIHOCTH IMPOMBIIIJICHHOI'O ]_IIyMa1 JJI1 HCKOTOPBIX THIIOB CPEAbl IOKa3aHbl Ha
puc. 10. Ha pucyHke mokazaHa TakyKe KpHBasi raJJakTHUECKOTro IIyMa (CM. IyHKT 6).

Bo Bcex cnywasx pe3ynbTaThl COOTBETCTBYIOT JIMHEWHOMY HM3MCHCHUIO MEIMAHHOTO 3HA4eHUs, Fam,
¢ yacroroii f Buga:

rae f Beipaxkena B MI'm, a ¢ u d npuHUMAKOT 3HAYCHUs, TPHUBEJCHHBbIC B Tabmume 1. 3ameTHM, YTO
ypaBuenue (13) cnpaBemnuBo B auamnazone ot 0,3 mo 250 MI'n as1st BceX KaTeropuidi OKpysKarolei cpejibl, 3a
HUCKIIFOYCHUEM TEX, YTO COOTBETCTBYIOT KPUBBIM Dn E, IMOKa3aHHBIM Ha PHUCYHKCE.

TABJIMIIA 1
3HavYeHHs1 KOHCTAHT C 1 d
Kareropusi okpy:xaroueii cpeanbl c d
JenoBas 30Ha (kpuBas A) 76,8 21,7
JKuneie pations! (kpuBas B) 72,5 27,7
Cenbckast MecTHOCTB (kpuBast C) 67,2 27,7
Tuxast cenbckast MECTHOCTB (KpuBast D) 53,6 28,6
TlanakTrueckuii mrym (kpuBast E) 52,0 23,0

B Tabnmiie 2 mpuBeaeHBI 3HAYCHIS BEPXHUX M HIDKHUX JCIIIIICH MOITHOCTH ityMa, Dy 1 D), nj1st 1eoBBIX 30H,
JKUJIBIX PAallOHOB M CEJIBCKOM MECTHOCTH, YCPEOHEHHBIE IO BCEMY OUAIA30HY YacTOT, YKa3aHHOMY BBILIIE.
B a1oi1 Tabnuie Taxke mpeAcTaBIeHBl 3HAUSHHUS OTKIIOHSHUS B 3aBUCUMOCTH OT MECTOIOJIOKEHUSI. MOXKHO
HACXOJIUTh M3 TOTO, YTO ATH OTKJIOHEHHWS HECOTJIACOBAHHBI M UTO MOAXOIUT JIOTAPUDMUUIECKA HOPMAIBHOE
pacnpeziesieHue 1o 00e CTOPOHBI OT MEUaHbI. DTH 3HaYeHHs ObLIN n3MepeHsl B 1970-e ozl ¥ co BpeMeHeM
MOTYT M3MEHATHCS, B 3aBUCUMOCTH OT JEATEJIIBHOCTH, KOTOpas MOXET IPHUBOJHUTH K TIOABJICHUIO
MPOMBIIIEHHOTO IIyMa.

1 B HaCTOHIIIGﬁ PCKOMCHHaL{I/II/I JUIA OPOMBIIJICHHOI'O IIyMa IPUBOJAUTCSA 3HAYCHHME BHCIIHETO LIyMa, 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 J0JITOThI,
Ha0/1101aeMOii ¢ reoCcTAHOHAPHOM OpONTHI, Ha YyacToTax oT 1 10 51 I'T'y
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[pencrasiennas Beiie WHGOpPMAIKS O TMPOMBIIUIEHHOM IIymMe Oblla TIONyYeHa Ha OCHOBE W3MEpPEHHIA,
MPOBEJICHHBIX HECKOJIBKO JieT Ha3aa. M3mepenus, koropsie npopoauinck B EBporie B 2006-2007 rogax u
B SAnonuu B 2009—2011 rozax, B 1e0M MOATBEPANIN IPUBEACHHBIC BBIILIE JaHHBIE O IIyMe. DTH Pe3ybTaThl
BKJIIOYEHBI B TA0IUIIBI 3—5.
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PHUCYHOK 10

Me;manm)le 3HAYCHUSA MOITHOCTH NMPOMBIINIJICHHOI'0 IIYMA JIJIsk KOpOTKOﬁ

BePTHKAJIbLHOI 3a3eMJICHHOII HECMMMETPUYHOIl aHTeHHBI 0e3 noTepb

100
"<
NN
80 NEANEA
\\\\\ A
\\ \\\B\\
S
\\ \C\\\
% ] \\E\
N
—~ N \
& N NN
N N N
N
LLE \ \\ \\\
40 SUANIAY AN
N
N RN N
N _ \\\\
\\\\~E N NN
NN INUNN
20 RO
~ S
\\ NE RN \\\
SOINCYN N
AN \ \\
NN
0 N\
0.2 05 1 2 5 10 20 50 100 200 300
f(MI'n)
Kamezopuu oxpyarcarouyeti cpedo
Kpussie A: Zi€oBas 30Ha
B: ’Xuble pailoHbI
C: celbCKasg MECTHOCTh
D: Tuxas CelbCKasi MECTHOCTh
E: rajakruyeckuii mym (cM. myHKT 6)
P.0372-10
TABJIMLIA 2
BepxHue u HMKHUE 3HAYEHMS JellJieill MPOMBIIJIEHHOT0 IIIyMa
H3MeHeHHE B 3aBHCHMOCTH
HN3meHeHnune co BpeMeHeM
Kareropus Jemunian OT MeCTOIOJIOKEeHUS
(nb)
(nb)
JlenoBast 30Ha Bepxuss 11,0 8,4
Huxass 6,7 8,4
JKunoii paiton Bepxuss 10,6 5,8
Hwxass 5,3 58
Cenbckas Bepxwsis 9,2 6,8
MECTHOCTB Hwxnas 4,6 6,8




Pex. MC3-R P.372-13 17
TABJINIA 3
HN3mepeHusi NpoMbILIJIEHHOT0 1IIyMa BHe noMeweHuii B EBpone
Hacrora Menuanuoe suayenue myma BepxHnee 3HaueHne qennIs Hu:knee 3HaYeHUe qennIIst
(MI'n) Fa (1B oth. 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
TABJINLIA 4
HN3mepeHusi NpOMBILLIEHHOI0 LIYMa BHe NIOMelleHuil B Slnonun
Yacrora | MeaunaHHOe 3HAYeHHe IyMa B H
(MTn) Fa (15 Boime KTob) epXHee 3HAYEHHe AeHJIs WIKHee 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
75 211 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
TABJIMLA 5
N3mepenusi npOMBINVIEHHOT0 IIyMa BHYTpHU nomeieHuii B EBpone
Yacrora MeauanHoe 3Ha4YeHHe HIyMa B H
(MTI'n) Fa (1B oTH. 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, st cBsi3u Ha actoTax Hke 2 [T Heobxonumo yuuThiBaTh Biussare COJTHIIA M TATAKTHKA
(Me4HBI TTyTh), KOTOPOE MPOSBIISIETCS B BHJIE IIUPOKOTO TMOsiCa C CHIIBHBIM W3NydeHneM. Ha wacrorax
npubamsutensHo 1m0 100 MI'm MenmanHoe 3HavYeHHWE KOXPQUIMEHTa TaJaKTUYEeCKOTO IIyma s
BEpTUKAILHON aHTCHHBI, 6€3 ydeTa HOHOC(HEPHOTO dSKPAHUPOBAHIS, OMIPEACIIICTCS IO hopMyIie:

Fam = 52 — 23 |Og f,

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

OTKIIOHEHUE JIeIel cpeTHe MOIITHOCTH TATaKTHIECKOTO IITyMa COCTaBIseT 2 nb.

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

lNamaxtnyeckwii rym He OynmeT HaOmronaThCs Ha yactoTax Hke foF2 m OymeT MeHbIle, 9eM OmpeenseTcs
ypaBHeHHUeM (14), 1715 9acTOT, MPUOTNU3UTENHFHO B TPH pa3a mpeBbimarommx foF2.

Beimie 2 ['T' cienyet paccMaTpuBath ToJ1bKO CONHIIE M HECKOJIBKO OYE€Hb CUIIBHBIX HETEIUIOBBIX HCTOYHHUKOB,
taknx kak Kaccuwomes A, Jlebenp A m X m TyMaHHOCTh Paka, OCKONBKY BKIIaJ OT KOCMHYECKOro (hoHa
cocraBisier Toimpko 2,7 K, a MueuHblil myTh TpOsBIsSeT ceds Kak y3Kas 30Ha HECKOIBKO OOJbIIeit
nHTeHcUBHOCTH. Ha puc. 12 mokasaH auana3oH U3MEHEHUS SIPKOCTHOM TeMIepaTypbl H3BECTHBIX BHE3EMHBIX
HUCTOYHMKOB IrymMa Ha yactoTax 0,1-100 I'T'm.

Ha puc. 13a, 13b, 13c u 13d mpencraBieHs! criiaxeHHbIE KPUBBIE OOIIEi TemrepaTypsl Heba Ha 4acToTe
408 MI'; c yrmoBeIM paspernerneM 5°. Pucynku 13 maHBI B 9KBaTOPUANBHBIX KOOPAMHATAX — CKIOHEHUE,
 (mmpoTa) ¥ mpsiMoe BOCXOKACHHUE, O (B YacaxX, HAUMHAs OT BECEHHETO PaBHOJCHCTBHS, 110 HATIPABJICHHUIO HA
BOCTOK BOKpYT 3kBaropa). KoHtypsl maror Temmeparypy B K Bemme 2,7 K. Tounocts coctaBmsier 1 K.
WnTepBanbl MeX Ty KOHTYpamHu ciexyrolue:

— 2 K amxke 60 K;

— 4K or 60K mno 100 K;
- 10 K ot 100 K 10 200 K;;
- 20 K Bprme 200 K.

CrTpenky Ha HEMOMEUYEHHBIX KOHTYpPax IMOKA3bIBAIOT HAIIPABIICHUE ABMKEHUS MO YAaCOBOM CTPEIKE BOKPYT
MUHUMAaJIBHOTO 3HaU€HUs B pacipeAeeHUH SpKOCTHOM TeMIepaTyphl.

[lyaxTHpHas cuHycoWaanbHas KpuBas Mexay +23,5° Ha puc. 13a u 13b ompenenser SKIMNTHKY, KOTOPas
nepecekaer MIleuHbI MyTh BOJIM3U IICHTPA TaJaKTHKU. OTO O3HAYAET, YTO €CJIH B MEXKIUIAHETHOM
NPOCTPAHCTBE HAXOAMTCS KOCMHYECKHH KOpalib, TO BO3MOXKHO OSTOT (DaKT 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 Pa3peIleHHUs.

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'y u fi = 1 T'T'1f Takast 5KCTpANOALMS 1ACT 3HAYEHHUE:

Tp = 19,7 K.



AmMruiuryaeiii ciektp Ha gactore 150 MI'u (ab(MxB/MI 1))
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PUCYHOK 11

Pacnpenesienne aMmuTyAbl lyma Ha 6azoBoii cranuuu (150 MI')
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CpenHee KOTHYECTBO UMITYJIBCOB IITyMa B CEKYHY

Jnst gacror, orinaHbIX o 150 MI'm, xpussie H, M u L cieqyer nomHATH WIH Oy CTHTh
B COOTBETCTBUH C (OPMYIION

A =C+10logV-28logf,
e A = 1b(MxkB/MTI'y) mpu 10 mmc.

Kpussie H: mecto ¢ Bricoxumu nomexamu (V = 100)
M: mecro ¢ ymepennbiMu momexamu (V =10)

L: mecro ¢ uuzkumu momexamu (V = 1)
P.0372-11

19
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PUCVYHOK 12
BHe3eMHBbIE HCTOYHHKH IIyMa
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é:: Jc_g/(;};oﬁﬂoe ConHie }Z[I/IaMeTp ~05°
C: nuamna3oH rajJakTHYeCKOro [yma
D: xocmuueckuii poH

P0372-12

Bosee TouHAsT SKCTPANIONALINS C UCTIOIB30BaHUEM 3TOH (OpMYIIbl TpeOyeT yueTa M3MEHEHHI SKCIIOHEHTHI B
3aBUCHUMOCTH OT YacTOThl M MECTONOJIOKEHHsI Ha HeOocBoje. sl TOUEUHBIX HMCTOYHHKOB H3MEHEHHE
WHTEHCUBHOCTH M3ITyUEHHS C YACTOTOH 3aBUCUT OT UX (PU3MUECKUX YCIOBHH.

i DIIEKTPOCBS3M C KCIIOJI30BAHWEM CIIYTHUKOB Ha TI'€OCTAllMOHAPHOM OpOUTE O0COOBIN HMHTEpec
MIPEJICTaBIISIET OTPaHUYCHHBIN y4aCTOK HEOOCBO1a, KaK IMOKa3aHo Ha puc. 14a). COOTBETCTBYIONIUI Tuana3oH
ckJoHeHu# (18,7°) nokaszan Ha puc. 14b) ¢ ykazaHueMm Han0oJjIee CUITBHBIX UCTOYHUKOB U3JTyUCHHMS.
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PUCYHOK 13d

Typa He0a HA YACTOT!

e 408 MI'n
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PUCYHOK 14

YuacTok HeG0CBOAA, IPEACTABIAIONIUI HHTEPeC 15 31eKTPOCBA3H
€ HCI0Jb30BAHUEM CIYTHMKOB HA reoCTallMOHapHO# opduTe

7

3emis
a) TeocranmonapHas opOUTa, BUIUMAs C 3EMIIH IO YIIIOM 90( R paanyc 3emin)
10
8,7 —— e e e B e B e e B e e
=
3 3C227 o N
g ° 3C120 O b
=3
£ 3C78 BC 348 o
('z, 0 HebecHblii sxBaTOp BC273
: o o 36253
o)
S 0539-013C 89
M L
o -5 ol O I © O
sc 161| 3C 145 (Opuon ) 3C 446 3C 279
-7 ——tt-l-]-]]]—— —— — - — -
—10

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

IIpsimoe Bocxoxkaenue, o (h)

b) Mecrononoxenus HanboIee CHABHBIXK (O) HCTOYHUKOB U3JTyUCHHUS AJIs MOJTOCHl * 8, 7°
OTHOCHTEIBHO HeOecHOTO dKBaTtopa. L{udppsl oTHOCATCS K 0003HAYCHHSIM, UCTIOJIB3Y EMBIM

B karanore, Hanpumep 3C o6o3Havaer Tperuit KamOpumx
P.0372-14

CoJHIle SBIISIETCS MOLIHBIM MCTOYHHMKOM IIyMa, TEMIIEPaTypa KOTOpPOro MeHsercst or npumepro 10° K Ha
yactorax oT 50 mo 200 MI'u no, mo kpaliHed mepe, 10* K Ha wacrore 10 I'Tix npu crokoiiHoMm CoiHIe.
CunbHBIE BCIUIECKW HHTEHCHMBHOCTH IIIyMa BO3HHKAIOT B TEPHOJBI COJHEYHOM aKTHBHOCTH. SIpKocTHas
temnepartypa JIyHbI O4TH He 3aBUCHT OT YacTOTHI, eciii oHa Beimie 1 I'T'm; ona konebnercs ot 140 K Bo Bpems
HoBonyHHus A0 280 K mpu nosnHomynun. Tpaekropust CoilHIIA MPOXOAWUT 4YEpe3 IUIOCKOCTh SKIUITHKU
(myHkTupHast KpuBas Ha puc. 13). JlyHy MoxHO Habio0AaTh B mpepenax +5° CKIOHEHHs IUIOCKOCTH
SKIIUMITUKH.

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

Kaptel mupa (oHOBBIX aTMOC(EpHBIX PajuOLIyYMOB, Ha KOTOPBIX HPUBEAEHBI OKUAAEMbIE MEIHaHHbIE
3HAUCHHUS CPEIHEH MOIIHOCTH 1yMa, Fam (1b) Bbimie K To b, Ha wactote 1 MI'I 1i1st Ka)k10ro BpeMeHH roja
npu 4-4aCOBBIX BPEMEHHBIX OJIOKax, BpeMsi MeCTHOe, TIokazaHbl Ha puc. 15a—38a. Ismenenue Fan ¢ yacToTol
JUTSL K&XKJI0TO OJIOKa Ce30H-BpeMs MOXKHO BHIETh Ha puc. 15b-38b, a u3smMeHeHune apyrux mapameTposB nryma B
3aBHCHUMOCTH OT 4aCTOTHI — Ha pHc. 15¢—38c. B kauecTBe 3TaJIOHHOM aHTEHHBI AJIS1 STUX aTMOC(EPHBIX ITOMEX
MIPUHAT KOPOTKUH BEPTHKAIBHBIA BHOpATOp HAJA WACATHHO MPOBOISIIEH IIIOCKONH 3€MHOW TOBEPXHOCTHIO
(BrustHEE M€aIBHO TIPOBOISIIEH TTOCKOM 3€MHOM TOBEPXHOCTH paccMaTpuBaeTcs B Pexomenmarun MCO-R
P.341, Ipunoxenne 2). OUeHKH NPEICTABIAIOT COOOM OIIEHKH aTMOC(EPHBIX MOMEX, arperupoBaHHbBIEC 110
BCEM HalpaBJICHUSIM, M Helelecoo0pa3Ho MPUHUMATh BO BHUMaHUE HANPaBIEHHOCTh KOHKPETHBIX aHTECHH.
HanpsokeHHOCTh Maatomiero Mot MOXHO ONPEICIUTh C OMOIIBI0 GOPMYI, TPHBOJUMBIX B IYHKTE 2.

MoxxHo 3aMCTUTb, YTO Ha PUCYHKAX yKa3aHbl 3HAYCHUA aTMOC(i)epHBIX IIOMEX HHKE O0XKHUIACMBIX ypOBHefI
MNPOMBIIIUICHHOI'0 IIymMa MW TaJIaKTUYCECKOIro IyMa. OTUMH 3HAYCHHUSIMH CJICAyCeT TOJIb30BATHCA C
OCTOPOXKHOCTBIO, ITOCKOJIBKY OHHU SABJIAIOTCA BCETO JIMIIb OLICHKAMKU BO3MOKHBIX ypOBHefI aTMOC(l)epHLIX
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MoMEX B OTCYTCTBUC IIyMa JAPYIrUX THUIIOB. O,E[HaKO AHAJIN3 JAaHHBIX IMOKa3ajl, 4YTO B HCKOTOPLIX PCAKHUX
ClIydasaX TaKu€ HU3KUC YPOBHH ITOMEX ObLIH HeﬁCTBHTCHLHO HU3MCPCHEL.

ATMOcChepHbIe MOMEXH, 00yCIOBICHHBIE TPO30BBIME Pa3psiaMH, KakK MPaBUIIO, IO CBOEMY XapaKTepy He
SIBJITFOTCS TayCCOBBIMM, M WX (DYHKIUS IJIOTHOCTH BEPOSTHOCTH MOXET OBITH BaXKHOH IMPU ONpEACICHUH
pabourx xapaKTepUCTHK IU(PPOBBIX CHCTEM. AMIUINTYIa pactpeneneHus sepositnoctd (APB) Takoro Tuma
IIymMa OIHWCHIBACTCS B TMOHATHSIX OTKJIOHEHUS HampspkeHus, Vg, koddduimenta cpeqHekBaIpaTHIHOTO
3HAYCHUSI CPETHEH BEIMYMHBI OTHOAIONICH HAPSHKEHMS ITyMa.

Kpussie APB, cooTBeTcTByIOIIME pa3In4HbIM 3HaueHHSAM Vg, MpUBEJCHBI HA pHUc. 39, TIe 3a STaJOHHOE
MIPUHATO CpPEJHEKBAApPATHYHOE 3HA4YeHHE Orudaromieid HampspkeHust Amms. V3Mepennble 3HadeHus Vg
KOJIEOIIOTCSI OTHOCHTEIHHO TPEACKa3aHHOTO MEIWAHHOTO 3HA4eHus, Vdm, W pa3Max OTHX BapHaIlHi
onpenensercs mapamerpoM GVy. KpuBeie APB MOXHO HCHONIR30BaTh B IMHPOKOH IIOJIOCE YACTOT.
[IpuBenennsie ouenku Vqy (puc. 15¢-38c) mpuroansr ans mupuasl nonocsl 200 ', a ¢ momomrsio puc. 40
MO>KHO ITpeo0pa3oBaTh 3TO 3HaUeHUE Vg B 3HAUEHHUE, COOTBETCTBYIoIee Vqy B APYroii mupuHe monockl. CTporo
roBopsi, puc. 40 crpaBemuB nuimb B auanazoHax CY u BY, moaToMy MCHOnBp30BaTh 3TH JaHHBIE Ha Ooiee
Hu3KuX yactoTax (T. €. Ha HY, BHY u KHY) crnenyet ¢ 0CTOPOKHOCTBIO.

Pucynku ncnons3yroTces cienyromum oopazoM. 3HadeHue Fan 101 yactotel 1 ML oTy4eHo 1Mo AuarpaMmmam
ypoBHeit myma (puc. 15a-38a) anst paccMaTpuBaeMoro BpeMeHu roja. Vcrmonb3ys 3To 3HaueHne B Ka4ecTBe
rpalyupOBOYHOI0, MOKHO TI0 KPUBBIM 9acTOT Ha puc. 15b-38b ompemenuts Fam 11 TpeOyeMoii 4acTOTHI
[TapameTpsl, XapaKTepU3yOILIe W3MEHUYUBOCTb, GFam, Du, Oby ¥ Ip., MOJYy4YarOT Ui TpeOyeMoil 4acTOThl C
nomomusio puc. 15¢-38c. 3nauenuss D u op ma APYrux MPOLEHTOB BPEMEHH MOXKHO MOJYYHTh, CACIaB
MPEANONIOKEHNE O TOM, YTO pacmpelesieHHe Mo o0e CTOPOHBl OT MEAMAH CIEAYeT JorapupMUUECKH
HOPMaJIbHOMY 3aKOHY.

8 KoMOuHHpOBaHNe IYMOB 0T Pa3/IMYHbIX HCTOYHMKOB

CymiecTByIOT cUTyally, KOrja Heo0X0ANMO paccMaTpUBaTh 0OjIee OIHOIO THUIA LIyMa, IOCKOJIbKY ABa WM
OoJiee TUTIOB IIyMa COM3MEPHUMBI TI0 HHTCHCUBHOCTH. Takasi CUTyalus, KaK [IPUBUIIO, BO3MOXKHA Ha JIH00O0M
4acToTe, HO HanboJjee 4acTo 3To ciaydaercs Ha BY, korga atMocdepHble, MPOMBIIITIEHHBIE U TAIaKTHYECKUE
IIYMBI COM3MEPUMBI 110 HHTEHCUBHOCTH (Hanmpumep, kpuBast st 10 MI' Ha puc. 2).

3HaueHHs IIyma JUTs KakKJOoro MCTOYHHKA IIyMa OIpeZesIeHbl BBINIE, Iojlaraercs, 4yro BennmdnHa Fa (1b)
pacmpeznensercss 1o 00e CTOPOHBI OT MEAMAHHOTO 3HA4YeHHs! Fam COMNIACHO IOJIYHOPMAILHOMY
pacmpezneneHuo. B HIDKHEHW 4YacTH MOJYHOPMAIbHOIO paclpefesieHHs CTaHIapTHOE OTKJIOHEHHE
or (= Dy /1,282) Hmwke MenuaHbl, a B BEPXHEHl YacTH MOJYHOPMAJIbHOTO PACIPEACICHUS] CTaHIAPTHOE
otkioneHue oy (= Dy /1,282) Bbimme menuanbl. Y cOOTBETCTBYIOIIUX Koddduimenro myma, fa (BT) —
Jorapu)MUIECKH HOPMAJIBHOE pacipe/ieeHHe 10 00e CTOPOHBI OT MEIUAHBI.

MG,I[I/IaHHoe 3HA4YCHHC, FamT, " CTAHAAPTHOC OTKIIOHCHHE, OT , OT 3HAYCHU IIyMa AJid CYMMBbI IBYX HUJIN Oouee
BbBI3BIBAIONIUX HIYM ITPOLCCCOB 3a1a€TCd YPABHCHUCM!

2

Fomr =C| I (a7 ) ——L- 1b. (16)
2c

o; = ¢ 1+B—T2 b, (17)
Oy

rac:

¢ = 10/In(10) = 4,343. (18)
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n n F 0-2
o =Zoci =Zexp Tt — Br. (19)
i=1 i=1 c 2
$ 2 of 2
Br=> aflexp| = |-1 BT, (20)
i=1 ¢

a Fami m 0i — MequaHHOE 3HaYCHHWE W CTaHAAPTHOE OTKJIOHEHHWE OT TMOKa3aTeled IIyMa Jjisi HCTOYHUKOB
KOMITOHEHTOB ImyMa. J[1s arMocepHBIX MOMeX 3T JaHHBIE IMONy4YaloT C MoMomipio puc. 15-38. [lmsa
MIPOMBINIIEHHOTO IIIyMa WX TOJXYYaloT ¢ moMomibpio puc. 10 u tadmumer 2. s ramakTudeckoro myma Fam
3amaeTcs ypaBHeHueM (14), a oi ycranaBiuBaercs Ha ypoBue 1,56 1b (= 3/1,282).

BerHee 3HAYCHHUEC JCINIIA, DuT, MmoKasarejid myma i CyMMbI [BYX HWJIN Ooiee BBI3bIBAIOIINUX LIYM
IIPOLECCOB 3a1aC€TCA YPaBHCHUEM:

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

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

Hwxnee 3nauenne nenmsist, Dir, mokasatens mryma ajisi CyMMBI IBYX M O0Jiee BBI3BIBAIOIIHX [IYM IPOLIECCOB
3aJaeTcsl ypaBHECHHUEM:

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

rJle OT PacCYUTHIBAETCS C MCIIOJIb30BAHMEM HUKHHMX 3HAYCHHUM JICHWIS KOMIIOHEHTOB IIyMa JUIS pacyera
ci (= Di/1,282) B ypaBuenusix (19) u (20).

Korma BepxHee 3HaveHHE ACIHIS TOKA3aTeNs IMyMa JUIs 1O KpaiHed Mepe OJHOro KOMITOHCHTAa IIyma
npesbiniaer 12 1b, BeIMYUHA G, paCCUNTBIBAEMast C MOMOIIbIo ypaBueruii ¢ (17) mo (20) ¢ ucrnons3oBannem
BEPXHUX 3HAYCHUI JEIMIIS KOMIIOHEHTOB ITyMa, J0JDKHA OTPaHHYHBATHCS MAKCHMAIbHBIM 3HAUCHHUEM:

o; =c. |2 2T 1B, (23)
IT

rze yr — K03 HumeHT myma Uit IpoCTOH CyMMBbI MOIIHOCTEH OTAEIbHBIX METUAHHBIX KO (HHUINEHTOB
ryma:

n F .
=) exp ﬂ} Br. (22)
YT gl‘, ( c

TouHo Tak e, KoTJa HWKHee 3HaUeHUe eI TOKa3aTels IryMa I 10 KpaiHel Mepe 0JJTHOT0 KOMITOHEHTa
myma mnpeBblmmaetT 12 ab, BenuuuHa OT, paccuMThIBaeMas ¢ momolblo ypaBHenuid ¢ (17) mo (20) ¢
WCTIOJIb30BAaHNEM HIDKHUX 3HAYSHHH SIS KOMIIOHEHTOB ITyMa, JOJKHA OTPAaHUYMBATHCS MaKCUMAIIbHBIM
3HAUCHUEM, 3aJIaHHBIM ypaBHEHHEM (23).
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