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PEKOMEHJIALIA MC3-R P.676-6

3aryxaHnue B aTMoc(epHBIX razax
(Bommpoc MCD-R 201/3)
(1990-1992-1995-1997-1999-2001-2005)

Accambiest paguocssizu MCO,

yuumbosleas,

a) YTO HEOOXOAWMO NPOM3BOJIUTH OLEHKY 3aTyXaHHS PaJMOBONH B aTMOC(EpHBIX Ta3ax Ha
HA3eMHBIX U HAKJIOHHBIX Tpaccax,

peKomeHoyem,

1 9TOOBI ISl pacdera 3aTyXxaHus B aTMocepHbIX razax Ha dactorax jgo 1000 I'Tm B obmem
Clly4ae WCIOJIb30BAJIMCh Mpoluenypsl, omnucanuble B [lpunoxennn 1. (TekcT cooTBeTCTBYIOIIEH
nporpamMmbl MATLAB Haxonutces B bropo paguocssizn);

2 qTOOBI U1 TMPHUOIM3UTENBHBIX PACUETOB 3aTyXaHHS B aTMOC(EpPHBIX Ta3ax B YaCTOTHOM
nuanaszone 1-350 [T ncnonb3oBanack ynporieHHas nIpoleaypa, mpeacraBiennas B [Ipunoxenun 2.

Ipuiaoxenue 1

Pac4er 3aTyxaHus B razax cnocod00M CyMMHUPOBAHHS CIIEKTPAJbHBIX JUHHUI

1 IMoronHoe 3aTtyxanue

[ToronHoe 3aryxaHue B CyXOM BO3[yXe M 3a CUET MapOB BOJBI JUIS JIOOBIX 3HAUYEHUH JaBlICHUS,
TeMIepaTypbl U BIaXHOCTH Ha yactorax A0 1000 [T Hambonee TOYHO pPacCUUTHIBACTCS METOJIOM
CYMMMPOBaHHMsI PE30HAHCHBIX JTMHUM KUCIOPOAa U NapoB BOJbI, B KOTOPBIN BBE/IEHBI JONOJHUTENIBHbIE
HEOOJbIIINAE 10 BEMIMHE KOI(PPHUIIMCHTHI, YIUTHIBAIOIINE HEPE3OHAHCHBIN, WA Te0aCBCKUH, CIIEKTP
MOTJIOLEHHUsT KHUCIopoaoM Ha wvacrtorax Hwke 10 ITh, mnoromeHune MonekyilamMu as3oTa IIpH
omnpeaeneHHOM JaBieHuH Ha yactotax Bbime 100 [T u gobGaBoyHOe MOrJONIEHHWE B IMOJIOCE
HENPEPBIBHOIO TOIJIOIIEHUSI MapaMHu BOJbI, HalIeHHOE 3KclepuMeHTalbHbIM nyTeM. Ha pucyhnke 1
MOKa3aHO TIOTOHHOE 3aTyXaHHEe, PACCYUTAHHOE C TTIOMOIIBIO 3TOW Mojenu aig yactoT ot 0 qo 1000 I'T'y
¢ marom 1 I'Tu, mpu masmenun 1013 rlla, temmeparype 15° C, KOHIIEHTpaWU mapoB BOABI 7,5 r/m3
(xpuBas A) u u1s cyxoit atMmocdeps! (kpuBas B).

Oxkomno yactotsl 60 I'T'1 mpu gaBieHWH HAa ypOBHE MOPS MHOKECTBO JIMHHM MOIJIOIIEHUS KUCIOPOJaa
CIIMBAIOTCSI, 00pa3ys OJIHY IIUPOKYIO MOJIOCY MOTJIOMICHHUS, YTO B JETAJSX MMOKa3aHO Ha pucyHke 2. Ha
9TOM K€ PUCYHKE MOKa3aHO 3aTyXaHHE 3a CYeT KHUCIOpojaa B 0ojiee BHICOKHX CIIOSX aTMOC(epsl, e
JTABJICHUE YMEHBIIAETCS] U CTAHOBSITCS PA3IMYUMBbI OT/ACIbHBIC JIMHUN TTOTJIOIICHHUS.

Jis ObICTpBIX MPUOIM3UTENBHBIX PAacueTOB MOTOHHOTO 3aTyXaHUs Ha vactorax Ao 350 I'Tu, ecau e
TpeOyeTcs BBICOKas TOYHOCTb, MCIONb3YIOTCSI YNPOLIEHHBIE aJrOPUTMBI, IMPUBEICHHBIE B
[IpunoxxeHnn 2, KOTOpbIE IPUTOIHBI JUIsl OTPAHUYEHHOTO IMaNla30Ha METEOPOIOTMUECKUX YCIOBUH.
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IToronnoe 3aTyXaHHE B ra3ax OnpcCaciIsICTCA KaK:

y=7,+7,=0,1820f N"(f) aB/km, (1)

rze Y, U Yy, — HOrOHHBIE 3aTyXaHus (1b/kM), 00yCIOBICHHbIE CYyXUM BO3YXOM (KHCIOPOAOM, a30TOM
IOpU ONpEeAEJICHHOM JaBJICHUH M HEPE30HAHCHBIM Je0aeBCKMM 3aTyXaHHEM) M IapamMH BOJBbI,
cooTBeTcTBeHHO, f — wactora (I'Tt), a N"(f) — MHMMas 4acThb YaCTOTHO-3aBUCHUMOW KOMILJIEKCHOM
IIPEIOMIISIONIEH ClIOCOOHOCTH:

N"(f)= Z S; F;+ Np(f) )

S; — UHTEHCUBHOCTH (-0l CIEKTPaJbHOM JIMHUM, F; — KOAQPUIHUEHT (OpMBI JHUHHUH, a 3HAK CYMMBbI
PacmpoCTpaHsETCs Ha BCE CIIEKTPANbHbIE TMHUK; Ny (/) — HENPEPBIBHBIH CIIEKTP LIS CYXOro BO3IyXa,
00YCIJIOBJICHHBIN a30TOM IIPU ONPEAEICHHOM JaBJICHUU U 1€0aeBCKUM CIIEKTPOM.

NHTEHCUBHOCTE IMHUHT OIPEACIAACTCA KaK:

S; =a; X 10”7 )% 6> exp[a2 (1 - 0] JUI KUCIIOPOAa
3)

= b X 107! ¢ 6% exp[b2 (1 - 0)] JUIS TApOB BOJIBI,

rue:
JlaBiieHre cyxoro Bozayxa (B rlla)
e: TapHMajbHOE JaBlieHHMEe BojJsgHoro mnapa B rlla (momHoe OapomeTrpuyeckoe
nasienue P =p + e)
0 = 300/T
T: temmneparypa (K).
Crnenyer wucnonp3oBaTh mnpopwin p, e u 7, W3MEpPEHHbIE Ha MecTe (HampuMep, C IOMOIIBIO
PaAMO30HAMPOBAHMS); OJHAKO B OTCYTCTBHME TaKWX MAHHBIX MOXHO HCIIOJIb30BAaTh 3TAJOHHYIO
CTaHJApPTHYIO atMocdepy, omnucaHHyio B Pekomenmaunu MCD-R P.835. (Cnemyer oTMeTuTh, 4TO,

KorJga BBIYHCIIACTCA 06[].[66 3aTyXaHHuC B aTMOC(I)epe, I 3aTyXaHusd U B CyXOM BO3AYXC, U B Iapax
BOJBI UCITOJB3YCTCA OAHO U TO K€ MapUaJIbHOC JaBJICHUEC ITapOB BOI[]'::I.)

[TapumaneHOoe naBiIeHHE MAPOB BOJBI, €, MOXKHO PACCUUTATh Yepe3 IUIOTHOCTh IApoB BOABI, P,
UCTIONB3Ysl CIIEAYIONIYI0 (GOpMYITy:
T
e= P
216,7

“4)

Koaddutmentst a;, ap ang kucinopoaa npuBenaeHsl B Tabmuie 1, a koagduimenta by u by ans mapos
BOJEI — B Ta0OuIie 2.
KoaddurmeHT GopMbl CICKTPATBHBIX JIMHUAHN ONPEAesIeTCs 1Mo popMmyJie:

F.:i Af_s(fz_f) + Af_s(ﬁ+f) (5)
=P A () et

TJIe f; — 9acToTa JIMHUH, a Af — IIUpUHA JTUHAH:

Af

ay x 1074 (p 0008 = 94) 1 1100) JUTS KMCIIOpOJIa
(6a)

by X 1074 (p obs + bs eebﬁ) JUTS TApOB BOJIBI
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HlupuHa criekTpaibHOM TUHUHU, Af, U3MEHSIETCS sl y4eTa JTOMJIEPOBCKOTO PaCIIuPEHUs:

Af =+/AF> +2,25x10°° A KHCTOPOTA i
2,1316x107"% f2 (6b)
=0,535Af + \/0,217Af2 += 3 6Xe 0 JUISL TIAPOB BOJIBI,

0 — monpaBoYHbIi KO3 DHUIKEHT, 00YCIOBIEHHBIN HHTEP(EPEHIINEN CIIEKTPATIBHBIX JTMHUN KUCIOPO/IA:

& =(as +a,0)x107*(p+e)0™® IJ1sl KUCIIOPOa
0 JUTSI TIAPOB BOJIBI

(M
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Criektpockondeckue ko3 puimenTs! mpuBeaeHb B Ta0mumax 1 u 2.

TABJIMIA 1
CrnekTpocKONMYECKUE JaHHBIE JJIs1 3aTyXaHusl 3a cUeT KHCJI0poaa
Jo ai a as ay as ae
50,474238 ,94 9,694 8,90 ,0 2,400 7,900
50,987749 2,46 8,694 9,10 ,0 2,200 7,800
51,503350 6,08 7,744 9,40 ,0 1,970 7,740
52,021410 14,14 6,844 9,70 ,0 1,660 7,640
52,542394 31,02 6,004 9,90 ,0 1,360 7,510
53,066907 64,10 5,224 10,20 ,0 1,310 7,140
53,595749 124,70 4,484 10,50 ,0 2,300 5,840
54,130000 228,00 3,814 10,70 ,0 3,350 4310
54,671159 391,80 3,194 11,00 ,0 3,740 3,050
55,221367 631,60 2,624 11,30 ,0 2,580 3,390
55,783802 953,50 2,119 11,70 ,0 —1,660 7,050
56,264775 548,90 ,015 17,30 ,0 3,900 —1,130
56,363389 1344,00 1,660 12,00 ,0 —2,970 7,530
56,968206 1763,00 1,260 12,40 ,0 —4.160 7,420
57,612484 2141,00 915 12,80 ,0 —6,130 6,970
58,323877 2386,00 ,626 13,30 ,0 —2,050 , 510
58,446590 1457,00 ,084 15,20 ,0 7,480 —1,460
59,164207 2404,00 ,391 13,90 ,0 —7,220 2,660
59,590983 2112,00 212 14,30 ,0 7,650 —,900
60,306061 2124,00 212 14,50 ,0 —7,050 ,810
60,434776 2461,00 ,391 13,60 ,0 6,970 —3,240
61,150560 2504,00 ,626 13,10 ,0 1,040 —,670
61,800154 2298,00 915 12,70 ,0 5,700 —7,610
62,411215 1933,00 1,260 12,30 ,0 3,600 —7,770
62,486260 1517,00 ,083 15,40 ,0 —4,980 ,970
62,997977 1503,00 1,665 12,00 ,0 2,390 —7,680
63,568518 1087,00 2,115 11,70 ,0 1,080 —7,060
64,127767 733,50 2,620 11,30 ,0 -3,110 —3,320
64,678903 463,50 3,195 11,00 ,0 —4,210 —2,980
65,224071 274,80 3,815 10,70 ,0 —3,750 —4.,230
65,764772 153,00 4,485 10,50 ,0 —2,670 —5,750
66,302091 80,09 5,225 10,20 ,0 —1,680 —7,000
66,836830 39,46 6,005 9,90 ,0 —1,690 —7,350
67,369598 18,32 6,845 9,70 ,0 —2,000 —7,440
67,900867 8,01 7,745 9,40 ,0 —2,280 —7,530
68,431005 3,30 8,695 9,20 ,0 —2,400 —7,600
68,960311 1,28 9,695 9,00 ,0 —2,500 —7,650
118,750343 945,00 ,009 16,30 ,0 —360 ,090
368,498350 67,90 ,049 19,20 ,6 ,000 ,000
424763124 638,00 ,044 19,30 ,6 ,000 ,000
487,249370 235,00 ,049 19,20 ,6 ,000 ,000
715,393150 99,60 ,145 18,10 ,6 ,000 ,000
773,839675 671,00 ,130 18,20 ,6 ,000 ,000
834,145330 180,00 ,147 18,10 ,6 ,000 ,000
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TABJIMIIA 2
CreKkTpocKoNHuecKHe JaHHbIE /51 3aTyXaHHs 32 cUeT BOASTHBIX NapoB
Jo b, b, b, b, bs b
22,235080 0,1130 2,143 28,11 ,69 4,800 1,00
67,803960 0,0012 8,735 28,58 ,69 4,930 ,82
119,995940 0,0008 8,356 29,48 ,70 4,780 ,79
183,310091 2,4200 ,668 30,50 ,64 5,300 ,85
321,225644 0,0483 6,181 23,03 ,67 4,690 ,54
325,152919 1,4990 1,540 27,83 ,68 4,850 ,74
336,222601 0,0011 9,829 26,93 ,69 4,740 ,61
380,197372 11,5200 1,048 28,73 ,594 5,380 ,89
390,134508 0,0046 7,350 21,52 ,63 4,810 55
437,346667 0,0650 5,050 18,45 ,60 4,230 ,48
439,150812 0,9218 3,596 21,00 ,63 4,290 ,52
443,018295 0,1976 5,050 18,60 ,60 4,230 ,50
448,001075 10,3200 1,405 26,32 ,66 4,840 ,67
470,888947 0,3297 3,599 21,52 ,60 4,570 ,65
474,689127 1,2620 2,381 23,55 ,65 4,650 ,64
488,491133 0,2520 2,853 26,02 ,69 5,040 12
503,568532 0,0390 6,733 16,12 ,61 3,980 43
504,482692 0,0130 6,733 16,12 ,61 4,010 45
547,676440 9,7010 ,114 26,00 ,70 4,500 1,00
552,020960 14,7700 ,114 26,00 ,70 4,500 1,00
556,936002 487,4000 ,159 32,10 ,69 4,110 1,00
620,700807 5,0120 2,200 24,38 71 4,680 ,68
645,866155 0,0713 8,580 18,00 ,60 4,000 ,50
658,005280 0,3022 7,820 32,10 ,69 4,140 1,00
752,033227 239,6000 ,396 30,60 ,68 4,090 ,84
841,053937 0,0140 8,180 15,90 ,33 5,760 ,45
859,962313 0,1472 7,989 30,60 ,68 4,090 ,84
899,306675 0,0605 7,917 29,85 ,68 4,530 ,90
902,616173 0,0426 8,432 28,65 ,70 5,100 ,95
906,207325 0,1876 5,111 24,08 ,70 4,700 93
916,171582 8,3400 1,442 26,70 ,70 4,780 78
923,118427 0,0869 10,220 29,00 ,70 5,000 ,80
970,315022 8,9720 1,920 25,50 ,64 4,940 ,67
987,926764 132,1000 ,258 29,85 ,68 4,550 ,90
1 780,000000 |22 300,0000 ,952 176,20 ,50 30,500 5,00

[Tonoca HempepbIBHOTO TOTJIOMIEHUSI B CYXOM BO3JyXE SBISIETCSI CIEJACTBHEM CYIIIECTBOBAHUS
HEpe30HAHCHOI0, WM Je0aeBCKOro, CIHEeKTpa Kuciopoja Ha dvacrorax Hwxke 10 I'Tn u, npu
OTIPEACICHHOM JaBJICHUH, 3aTyXaHUs 3a CUET a30Ta Ha yactorax Boime 100 I'Tr.
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6,14x107°  1,4x107'2 pol
+

Np(f)=f po’ @®)
2 -5 1,5
1+1,9%x10 ’
d 1+(fj /

rie d — mupuHa 1e6aeBCKOro CIeKTpa:

d=5,6%x10"*pe%8 )
2 3aTyxaHue Ha Tpacce
2.1 HazemHble Tpaccsl

JIys Ha3eMHOM TpacChl WM IS CJIeTKa HAKJIOHHBIX TPACC, MPOXOASIINX BOJIM3H 3eMJIH, 3aTyXaHHE Ha
Tpacce, A, MOXKHO 3aITUCaTh Kak:

A=yry =y, +v,)ro 1B, (10)

TJE 7o — AJIWHA TPACCHI (KM).

2.2 HakJionHbIe Tpacchl

B 53TOM myHKTe NPUBOAMUTCS METOJ pacyeTa IIOTOHHOTO 3aTyXaHUs IyTeM CyMMHPOBAHUS
CIIEKTPAIbHBIX JIMHUH, O KOTOPOM TOBOPWJIOCH BBIIIE, INPU PA3IUUHBIX 3HAUYEHHSX JaBJICHMUS,
TEMIIEpaTypbl U BIAXKHOCTH aTrMocgepHoro Bo3ayxa. C IOMOIIBIO 3TOr0 METOAAa MOXKHO TOYHO
OIIpEeNIeJINTh 3aTyXaHUEe Ha Tpacce JUIsl CUCTEM CBSI3M JH000H reoMeTpuuecKkoi KOH(UIrypauuu,
HaXOJIIIMXCSl KaKk B Mpeienax 3eMHOM aTrMocdepsl, Tak MU 3a €€ IMpeleslaMH, MPOCTO pPa3/eiiiB
atMoc(epy Ha  TOPU3OHTAlbHBIE  CIIOM,  ONpeleNstoIue  npodunab  M3MEHEHHS  TaKuX
METCOPOJIOTMYCCKUX IMapaMETpPOB, KaK JaBJICHUC, TEMIIEpaTypa W BJIAKHOCTL BJOJIb TPACCHI. Ecan
TaKue JaHHbIEe, U3MEPEHHbIE Ha MECTE ¢ OMOMIbIO, HAIIPUMED, PaAUO30HIUPOBAHUS, OTCYTCTBYIOT, TO
B IMI00aJIbHBIX MaciiTabax WM Ha HU3KUX HIMPOTax (B TEUSHUE BCETO I0Jla), CPEIHUX IUpOoTax (JIETOM
U 3MMOH) M BBICOKHMX IIUPOTax (JIETOM U 3MMOH) MOXKHO MCIIOJIb30BaTh 3TAJOHHYIO CTaHIAPTHYIO
aTMocdepy, onucannyto B Pekomennanuu MC3-R P.835.

Ha pucyHke 3 noka3zaHo 3€HUTHOE 3aTyXaHue, paccuuTaHHoe ¢ maroMm 1 I'T'h ¢ moMouipo Ha3BaHHOTO
MeToZa JUIsl TJIOOANBHOW JTAlOHHOW CcTaHAapTHOW atMocdepsl, ommcaHHoW B Pexomenparum
MC3-R P.835, mpu TonmuHe TOPU3OHTATIBHBIX CI0EB 1 KM M CYMMHPOBaHHUS 3aTyXaHUW I KaXKJ0TO
CJIOS B ClTydae BIaKHOUM atMocdepsl (KpuBas A) U cyXoro Bo3ayxa (kpusas B).
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OOmiee 3aTyxaHHe Ha HaKJIOHHOH Tpacce, A(h, (), Oepyiieil HaYaIo OT CTaHIIWHU, PACTIONOKEHHON Ha
BBICOTE /1 M UMEIOIIEH yroJl MecTa (), MOKHO paccuuTaTh A @ = 0 mo popmyie:
=y (H)

Alh,9) = | — =2 dH, (11)

rae @ onpenensercs B MOMSPHBIX KOOPJMHATAX C MOMOIIBIO 3akoHa CHeumyca:

® = arccos ¢ , (12)
(r+H) x n(H)

rjae:
c=(r+h)xn(h)xcos@, (13)
rae n(h) — ungexc atMocdepHoil pedpakuuu paaroBOJIH, PACCUUTAHHBIM MO JAAHHBIM O JABIICHUH,

TeMIEepaType U JaBJICHUM BOJASHBIX MapoB BIOJb Tpacchl (cMm. Pexomenpmamuio MCO-R P.835) c
MOMOIILI0 METOJ1a, onmrcaHHoro B Pexomennamun MCDO-R P.453.

C nmpyroi#i croponsl, ecnu @ <0, TO CyIIeCTBYeT MUHUMAJIbHAsI BBICOTA /,y;,, HA KOTOPOH PaguoIyd
CTAaHOBHUTCS TApAJUICTBHBIM TOBEPXHOCTH 3eMJIM. 3HAu€HHe /yj; MOXKHO OIpPEEeTUThb, DEIINB
clleyIollee TPAaHCLIEHAEHTHOE YPaBHEHHE:

(r + hmin ) X n(hmin ) =c (14)

DTO ypaBHEHHE JIETKO PEHIAeTCsl IyTeM MHOTOKPATHBIX PacyeToB MO MPHBOAMMON HUXKe (Qopmyle,
HCIIOJIb3YS B KAUECTBE HAYAJILHOTO 3HAUECHUE Ay, = N

' c

hin = —— = 7 (15)
" n(hmin )
Torna A(h, ¢) MOXHO pacCUUTATh CIEAYIOMINM 00pa3oM:
= y(H) hoy(H)
Alh, @)= ——=dH + ——dH 16
(. 9) Ih,,,,-,, sin @ J.hmm sin @ (16)

Wuterpupyst ypaBuenust (11) u (16), cnenyer umerp B Buay, uro npu P =0 moasHTErpaabHOE
BBIPAQ)KEHUE CTPEMUTCS K OeCKOHeYHOCTH. OJHAKO 3Ty OCOOYI0 TOYKY MOKHO YCTPaHHUTbh, IPUMEHUB
COOTBETCTBYIONIEE MPeoOpa3oBaHue MEPEMEHHON, HANpPUMEp HCIONb3ys MOACTaHOBKY u4=H —h B
ypasuennu (11) u u* = H — h,,;, B ypaBuernu (16).

YucneHHOe 3HAYCHHME 3aTyXaHHsA 3a CYET aTMOC(EpPHBIX Ta30B MOXKHO TMOJYyYUTh C TIOMOIIBIO
CJIETYIOIIErO alropuTMa.

s pacdyera oOmiero 3aTyxaHus Ha CIIyTHUKOBOW JIMHMM HEOOXOAMMO 3HATh HE TOJBKO TMOTOHHOE
3aTyXaHHe B KaXXJOW TOYKE JMHHUH, HO M JUIMHY TPACCHl, HA KOTOPO BO3HHKAET MOTOHHOE 3aTyXaHHE
TakoW BeIMUUHBL. YTOOBI ONpenenuTh 3Ty MJIUHY, HEOOXOIUMO Yy4YecTb MCKpPUBJIEHHE JIyua,
pacnpocTpanstonierocst Haj cepuueckoit 3emeil.
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PucyHok 4 MOXHO WCIIONB30BaTh B KayecTBE JTallOHA, INiE d;, — JUIMHA yYacTKa TPaccel B ClOE 71,
UMEIOIEM TOIMIUHY O, U WHAEKC peppakuuu n,. O, U [3, — YIJIbl BXOXKIECHHS ¥ BHIXOIA JIyua,
COOTBETCTBEHHO. 7, — PAJANYCHI OT IIEHTpa 3eMJIM O Hadaia cios n. Torma a, MOXHO NPEICTaBUTh
CIeqyromuM 00pa3om:

I
4, =—r cos Bn+§\/4rnzcosz B, +87, 5, +482 (17)

Yron O, paccuuThIBAETCS 1O GopMyIie:

~a’-2r,8,-82
2a,r,+2a,9,

o, = TT—arccos

(18)

B1 — yron majeHus Ha 3eMHYIO CTaHIMIO (HomojiHeHue yriaa mecrta 0). B,+] MOXHO paccuuTaTh MO
3HA4YEHUSM YIiIa O, UCIOJIb3Ysl 3aKoH CHeuInyca, KOTOPBIHA B 3TOM Cilydae IpuoOpeTaeT BUA:

. n, .
B,41 = arcsin - _sino, |, (19)
n+l

TJI€ Ny, ¥ Ny, 4+ | — UHACKCH pedpakumu aiist cinoeB nun + 1.

OcraBmmiicsi, 3aBHCALIMNA OT YacTOTHl WiEH (OMUCHIBAIOMIMK TIPOLIECC DPACCEsIHMS), OKa3bIBAeT Ha
pe3ynbTaT MapruHaibHOe BiHsHHE (0KoJo 1%), HO €ro MOXHO paccuyuTaTh C IMOMOIIBI0 METOJa,
ornucanHoro B CnpaBoynuke MC3-R 1o painomMeTeopoioruu.

Oo0miee 3aTyxaHHe MOXHO TOIYYUTH C TOMOIIBIO (POPMYJIBL:
k
Agas = Dy Yy 1B, (20)
n=1

IZi€ Y, — IOTOHHOE 3aTyXaHue, MOIy4eHHOE U3 ypaBHeHU (1).

s Toro 4ToObl obecneunTh HEOOXOANMYIO TOYHOCTh pacyeTa 3aTyXaHHus, TOJIIMHA CJIOEB TOJDKHA
SKCIIOHEHIIMAJILHO BO3pacTaTh C BBHICOTOM, HaunHas OT 10 cM 11 HUWKHETO cliosi (YPOBEHb 3€MJIM) H
3akaHuuBas 1 kM Ha BeicoTe 100 KM B COOTBETCTBUU CO CIEAYIOIINM YPAaBHEHHUEM:

i—1
8; = 0,0001 exp{—— KM, 21
i Xp{ 100 } M 21

rie i usmensercs oT 1 10 922 u 8922 = 1,0 kM, a 2?2212 d; =100 kM.

IIpu pacuere 3aTyxaHus Ha Tpaccax 3eMIII—KOCMOC CyMMHUPOBAaHUE JOJKHO BBIIOJHATHCS 110 KpalHen
Mepe 10 BbeIcOThI 30 kM M BIOTh 10 100 KM Ha 4acTOTax, COOTBETCTBYIOLIUX LEHTPY JIUHHUU
MOTJIOILEHHS KHCIOPOAA.
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PUCVYHOK 4

0676-04

3 Jucnepcuonnbie 3¢ ¢exThl

Jucnepcronnsie 3¢ dexTs onrcanbl B CrpaBoyanke MCD-R 1o pagmoMeTeoposiori, TAe TPUBOIUTCS
MOJIe]Ib pacyera JUCIEPCHH, OCHOBAaHHAs Ha CYMMHPOBAaHHH CIEKTPAIbHBIX JIMHUHA. Ha mpakTuke
JICTIEPCUOHHBIE A(PQPEKTHl HE OKA3bIBAIOT CEPHE3HOTO BIUSHHUA HA Ha3eMHBIE CHCTEMBI CBS3H,
paboraroiyie B MIJUTMIMETPOBOM JHAaNa30He Ha 4acTOTaX JIO HECKONbKUX coTeH MI'm, mimHa Tpacc
KOTOpBIX HeBenuka (Hampumep, meHee 20 kM), © OCOOCHHO B 00JacTH OKOH CIIEKTpa, Ha YacTOTax,
HaxogdImuxcsa Ha HCKOTOPOM paCcCTOAHHMU OT NIEHTPOB OCHOBHBIX JIMHUN IOTJIOIICHMU . I[JISI
CIYTHHKOBBIX CHCTEM CBSI3U JUIMHA Tpacc, MPOXOAAlIMX uepe3 armocdepy, Oyner Oombiie, B
pe3ynbTare 4ero paboune 4acTOThl OKAXKYTCs CMEUICHHBIMH B 00JaCTh OKOH CIEKTpPa, TJC U 3aTyXaHUe
B aTMoc(epe, U COOTBETCTBYIOIIEE PACCESTHUE HEBEIIHKH.
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Ipuioxenue 2

IpubankeHHOe onpeae/ieHre 3aTYyXaHUA B aTMOC(epPHBIX razax
B YyacToTHOM auanazone 1-350 I'T'y

B nacrosmem [IpunoxxeHnH NPUBOASTCS YHPOLIEHHBIE aITOPUTMBI Ul ObICTPOro MPUOIU3UTEIHLHOTO
pacdera 3aTyXxaHMs B aTMOC(EpHBIX Tra3ax Ui OIPaHMYEHHOIO [Hama3oHa METEOPOJIOTHYECKHX
YCIIOBUH M TEOMETPUUECKUX KOHPUTYpaIHi.

1 IoronHoe 3aTyxanue

IloronHoe 3atyxaHue 3a C4eT CyXOro BO3[yXa U IapoB BOJBI OT YPOBHS MOps A0 BBICOTHI 10 KM MOKHO
OIIPENIeJINTh, MCIOJb3Ys CIECIYIOIUE YIPOLICHHbIE aIrOPUTMbI, KOTOpbIE OCHOBaHBl Ha IOAOOpE
SMIUPUYECKOTO yPaBHEHUS, OMUCHIBAIOIIETO MOEIb pacyeTa METOAOM CYMMHUPOBAHHUS CIEKTPaIbHBIX
JMHUHN, ¥ COTJIACOBaHUS ¢ OoJiee TOUHBIMHU pe3yJIbTaTaMH B Ipezenax cpenHeit morpemHocta £10% nHa
94acToTax, YAAJCHHBIX OT HEHTPOB OCHOBHBIX JIMHHMW IOTJIOHICHUS. AOCONIOTHOE 3HAUCHHE PAa3HOCTH
MEXAy pe3yibTaTaMH pacyeToB, MOJIYYEHHBIMH C IOMOLIBIO 3THUX aJITOPUTMOB M METOJIOM
CYMMHPOBaHMS CHEKTPAIbHBIX JIMHUM, Kak MpaBuio, okas3biBaeTcsa MeHblie 0,1 1b/km u nocruraer
CBOEr0 MakcuMasbHOTo 3HaueHus nopsanaka 0,7 nb/km Ha gactote okono 60 I'T'u. Beime 10 kM u B Tex
Cllydasix, Korzia TpeOyeTcsi BBICOKasi TOUHOCTb, CIEAYeT MCIOIb30BaTh METO/I pacueTa, OCHOBAaHHBIN Ha
CYMMHPOBAHHMH CIIEKTPAJIbHBIX JTMHUM.

3aryxanue 7Y, (1b/KkM) B CyXOM BO3IyX€ OINpeessIeTcs KaK:

Josa f<54 T
v, = 7.217° N 0,62&5 221073 (22a)
C 24034525 (54— )My o83E, [
Jost 54 TTu <f< 60 I'T':

1o =exp] P05 59— 60) IS a0y + I 7 say -5 am

Hua 60 [T <f< 62T
f—60
2

Yo = Y60 + (Y62 —Ye0) (22¢)

Hua 62 TTu<f<66 T
v, = exp[ln%(f ~64)(f ~66) = LS (£~ 62)(f - 66) + 156 (7~ 62)(f - 64)} (224)

Husa 66 T <f<120 I'T:

0,283 , 0,50284[1-0,01638;(f - 66)]

— R +291r 1> — ’ 4 +1,
118,75)% +2,917251° 66)143405s 11158,

Y, = {3,02 x1074 53 +
p

} [Py %107 (22¢)

Jois 120 T < <350 I'T:

=[ 3,02x1074 0,283 ] £2,2,35
p

+ P2 %1072+ 8 (22f)
1+19%107° £ (£ -118,75)% +2,9172516 t
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Ipu:
& =(r,.7;;0,0717;-1,8132;0,0156;~ 1,6515)
&, =0(r,,7,;0,5146;-4,6368,-0,1921;-5,7416)
&,=0(r,.,7,;0,3414;—6,5851;0,2130;—8,5854)
&, =0(r,,7,;-0,0112;0,0092;-0,1033;—0,0009)
& =0(r,,7,;0,2705;-2,7192;-0,3016;—4,1033)
Es =0(r,,,7,;0,2445;-5,9191;0,0422;-8,0719)
&, =¢(r,.7,;-0,1833;6,5589;-0,2402;6,131)
Vss =2,1920(r,,7,;1,8286;~1,9487;0,4051;-2,8509)
V5 =12,590(r,,7,;1,0045;3,5610;0,1588;1,2834)
Yoo =15,00(r,,,7,;0,9003;4,1335;0,0427;1,6088)
Ve =14,280(r,,7,;0,9886;3,4176:0,1827;1,3429)
Ve =6,8190(r,,7;1,4320;0,6258;0,3177;-0,5914)
Vs =1.9080(7,,7,;2,0717;-4,1404;0,4910;,—4,8718)
8=-0,003060(r,,7,;3,211;-14,94;1,583;~16,37)
o(r,.1,,a,b,c,d)=r;r" explc(1-r,)+d(1-r,)]
rac.

f+ yactora (I'T)
rp, = p/1013
re = 288/(273 + 1)
p: nasnenwue (rlla)

t: temmneparypa (°C), mpuyeMm eciid HEOOXOJWMbIC JaHHbBIC

(22¢)
(22h)
(22i)
(22)
(22k)
(221)
(22m)
(22n)
(220)
(22p)
(229)
(22r)
(225)
(22t)

(22u)

0 TemIepaType

HEJOCTYNHBI, TO CpPEAHHME 3HAYEHUS TEMIIEpaTypbl MOXXHO B35Th U3 Kapr,

npuseneHHbIX B Pekomennannn MCO-R P.1510.
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Jli1st mapoB BOJIBI TOTOHHOE 3aTyXaHue v, (1b/kM) onpenensercs Kak:
. { 3,981, exp[2;23(1 - rt); o(f22)+ 11,967, exp[20,7(1 - rt)i
(f —22,235)% +9,42n7 (f —183,31)% +11,14n]
. 0.081n; exp[6, 44(1 —m)], 3,66, exp[L6(1 -]
( f—321,226)% + 6,297 ( f—325,153)% +9,2217
| 2537, exp(l, 09(1 —r)] , 1740 exp(l, 46(1 —1)]

(23a)
(f —380)° (f —448)?
. 844.6m; exp[0, 17(1 )] o(f 55T+ 290m, exp[0,41(21 )] o(£.752)
(f —557)° (f =752)
W8 3328x10*1, exp[O 90=r)l /. 1780)}f2 25510~
(f —1780)>
IpH:
;= 0,9557,1%% +0,006p (23b)
Ny =0,735r,1>° +0,0353p (23¢)
f=fi
=1+ 23d
g(f, f)= [ " flJ (23d)

rZie P — ILIOTHOCTb I1apOB BOJBI (r/v).

Ha pucynke 5 mpuBeneHbl KpHUBBIE IOIOHHOTO 3aTyXaHUs B CYXOM BO3AyX€ M B Iapax BOJbl Ha
gactotax oT 1 10 350 I'T1; Ha ypoBHE MOpPS NP TIOTHOCTH TIAPOB BOJEI 7,5 T/M3.

2 3aTyxaHue Ha Tpacce

2.1 HazemHble Tpaccsl

JInsi TOPH30HTANBLHOM Tpacchl WM JUIS CIeTKa HAKJIOHHBIX TPAcC, MPOXOJNIMX BONHM3M 3emiy,
3aTyxaHHUe Ha Tpacce, 4, MOXKHO 3aITiucaTh KaK:

A:YFOZ(YO-"’YW)FO I[B’ (24)

T7e 7o — AJIMHA TPACCHI (KM).
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Iloronnoe 3aryxanue (ab/km)

10°

10

10

10

10

Pex. MCD-R P.676-6

PUCYHOK 5

IHoronnoe 3atyxanue 3a cueT aTMOC(epHBIX Ira3oB

Doee |

I

T
\\\

Ooee / Cyxoii
"/ BO3IYX
l o

Tlapsr Bomb!

10 10°
Yacrora (I'T'r)

Jasnenue: 1013 rlla
Temneparypa: 15°C
KoHnueHTpanus mapos Boibl: 7,5 r/m’°

35

0676-05
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2.2 HakJionHbIe Tpacchl

B 5TOM myHKTE NpPUBOAATCS NPOCTHIE aNTOPUTMBI pacyeTra 3aTyXaHus B aTMOC(EpHBIX Ta3ax Ha
HAKJIOHHBIX Tpaccax, MPOXOAIMIUX uepe3 arMocdepy 3eMir, OCHOBaHHBIE Ha ONPEACTICHUN 3HAYECHUS
9KBUBAJIEHTHOM BBICOTHI, HA KOTOPYIO CIIeyeT YMHOXKUTh BEJIMUUHY 3aTyXaHUs, ONPEAEICHHOrO B II. 1,
JUIL TOTO 4YTOOBI IOJyYUTh 3E€HUTHOE 3aTyXaHHE. 3HAu€HMsl HKBUBAJIECHTHON BBICOTBHI 3aBUCSIT OT
JIABIICHHSI ¥ MO3TOMY MOTYT HCIIOJIb30BAThCS JJIsl OTPENENICHUs 3aTyXaHHsl Ha 3€HUTHBIX Tpaccax OT
YPOBHSI MOpsS 10 BbICOT mpuMepHOo 10 kM. PesynpTupyromue 3HaueHHs 3aTyXaHUS Ha 3€HHTHBIX
Tpaccax OT YPOBHSI MOps JI0 BbICOT NmpuMepHO 10 KM MOKHO ONpeneiauTh ¢ TOUHOCThIO +10% st
CyXxoro Bo3ayxa u 5% nus mapoB BOJBI, €CJIM HCIOJIB30BATh 3HAYEHUS JABICHUS, TEMIIEPATYpPhl U
IUIOTHOCTH TIApOB BOJbI, COOTBETCTBYIOLINE paccMaTpuBaeMoil BeicoTe. Ha BricoTax Oomnee 10 km u
oco0eHHO 11 yacToT B npenenax 0,5 [T oT HeHTpoB pe30HAaHCHBIX JIMHUHN Ha JI000M BBICOTE JOJKHA
MCIOJIB30BaThCs Nporenypa, onucanHas B [Ipunoxenun 1. CregyeT OTMETUTH, YTO TayccoBa (QyHKIUS
B ypaBHeHHH (25b), ommchiBaronias 3KBHBAJCHTHYIO BBICOTY JJIsi Kucioponaa B auamazoHe 60 [T,
MOXET Ha OIpE/ETCHHBIX YacToTaXx MPHUBOAUTH K morpemHocTsM Ooinee 10%, mockosbky 3Ta
Ipolexypa He B COCTOSIHUM BOCIIPOM3BECTU CTPYKTYpY, MOKa3aHHYK Ha pucyHke 7. IlpuBeneHHble
HI)KE BBIPQKEHUS TONYyYEHbl W3 3HAYEHWH 3EHUTHOTO 3aTyXaHHs, BBIYUCIEHHBIX IO MpoIexype
[Ipunoxenus 1, yncieHHO CyMMHpPYSl 3HAU€HHUS 3aTyxaHusa B mojoce mupuHoi 500 MI'1; mostomy
pe3yNbTUPYIOIINE 3HAYCHHUS 3aTyXxaHusd S(G(EKTUBHO OTPAKAIOT NPUOIH3UTENbHbIE MHUHUMAJIbHbBIE
3HadyeHus B auamnaszoHe 50-70 I'Tu. 3aTyxaHue Ha Tpacce ¢ yrjaoM MeCTa, OTJIMYHBIM OT 3€HUTHOTO,
MO>KHO OTIPEJIENIUTh, UCIIOJB3YS MPOIIETypPhl, ONMUCHIBAEMBIE JJaJIee B HACTOSIIEM ITYHKTE.

I[J'IH CyXOTr'o BO3yXa 3KBHBAJICHTHAsS BbICOTA ONPCACIIACTCA KaK:

6,1
ho :—1_'_0’17},]:1,1 (1+t1 +l2 +t3), (253)
rac.
4,64 1 =597 ?
1 =,—_23€Xp - 2 (25b)
1+0.0667=% 2,87 +12,4exp(-7.9r, )
U007, p
0,14expl2,127
‘= : p(127,) (25¢)
(f-118,75)"+0,031exp(2,2r,)
0,0114 —0,0247 +0,0001 f +1,61-107 £2
f3= 26 -5 2 7 3 (25d)
140,147,707 1-0,0169f +4,1-107 f* +3.2-107" f
Ipu OrpaHUYCHHHU, 3aKJITIOYAI0IEMCA B TOM, YTO:
h, <10,7r9° mns f <70TTw, (25¢)
a I BOJAAHOI'O Iapa 9KBUBAJCHTHAA BbICOTA paBHA:
h, =166/ 1+ 1,39<sz + 3,3 7;5W + L5 82% (262)
(f —22,235)° +2,560,, (f-18331)" +4,690,, (f—-3251) +2.89c,,
i f< 3501Tn
1,013
d (26b)

[e) =
" 1+exp[-8,6(r, —0,57)]
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3ennTHOE 3aryxaHue Ha "actotax oT 50 mo 70 I'Ti sBisercst ciokHOM (DyHKIIMEH OT 4acTOTHI, Kak
MOKa3aHO Ha PUCYHKE 7, W TIPUBEJICHHBIN BBILIE aJTOPUTM pacyeTra C MOMOILIbIO 3KBUBAJIECHTHOU
BBICOTBI MOXET JaTh JMIIb NPHUOIMKEHHBIE pE3yJbTaThl, KOTOpBIE, KaK MpPaBUJIO, CBOAATCA K
MOJIyYEHHI0O MUHUMAJIbHBIX YPOBHEH 3aTyXaHHUs, XapaKTEpHBIX JJIs 3TOr0 YaCTOTHOro AuanaszoHa. [{ns
0oJiee TOUHBIX PAacueTOB CIEAyeT 0OpaTUTHCS K Mpoleaype, onucanHoi B [punoskenun 1.

Konnenims sKkBUBaneHTHON BBHICOTHI OCHOBaHa Ha MPEIOI0KEHUH 00 SKCIIOHEHIIMAIBHON aTMocdepe,
KOTOpasi XapaKTepu3yeTcsl MPHUBEACHHON BBICOTOM, OMUCHIBAIONICH MaJ€HUE IUIOTHOCTH C BBICOTOM.
3aMeTHM, 4TO MPHUBEJCHHBIE BBHICOTHI KaK JJIsl CyXOro aTMOC(EpHOro BO3/AyXa, TaK U JUIS MApOB BOIBI
MOTYT MEHSTHCS NIPU H3MEHEHHH IIMPOTHI, BPEMEHHU TroJla W/WIM KIMMara, M 4YTO paclpe/eleHne
IUIOTHOCTH TIApOB BOJABI B peabHOM aTrMocdepe MOKET CHJIBHO OTKIOHSTHCS OT TaKOBOTO B
SKCIIOHEHIIMAJIBHOU aTMoc(depe, YTO TOXKE BEIET K COOTBETCTBYIOLIUM H3MEHEHHSIM MPUBEICHHBIX
BBICOT. YKa3aHHBIE BbIIIE€ 3HAYCHHSI IPUMEHUMBI 10 BBICOTHI 10 KM.

Taxum oOpazom, o0I1Iee 3eHUTHOE 3aTyXaHHE PaBHO:

A=y, h,+7, h, b 27

Ha pucynke 6 mokazaHo oOlee 3eHUTHOE 3aTyXaHHWE Ha YPOBHE MOps, a TaKKe 3aTyXaHUE B CYyXOM
BO3JyX€ M TMapax BOJBI, IMOJIYYCHHbIC JUIsI CPEIHEroJ0BOW TIIOOANTBHOM S3TaNOHHON arMocdepsl,
ormmucanHoi B Pexkomenmammu MCD-R P.835. B mmanazome wacror 50-70 T Gomnee BBICOKYIO
TOYHOCTb MOJKHO TIOJYYUTh C TIOMOMIbIO KPUBBIX JJIsi HYJIEBOTO KHJIOMETpA, TMPUBEIACHHBIX Ha
pUCYHKe 7, KOTOpbIE OBLIM MOJy4YE€Hbl METOJOM CYMMHUPOBAHHUS CIIEKTPAIbHBIX JIMHUHM, ONMHUCAHHBIM B
[Tpunoxenun 1.



3eHuTHOE 3aTyxaHue (a1bm)
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PUCYHOK 6

OG11ee 3eHUTHOE 3aTyXaHHe, 3aTyXaHHe B CYXOM BO3JyXe U NMapax BoJAbl HA YDOBHE MOPS

10
5
2
) Jlnana3oH 3HaucHUI
10
5 L
2
10
Fi
Fi
| ff
’ [
/
: /
1 ,ﬂ/
"
5
A '
: /
f
| \\
10 ¥
J i
F i !
I ! i
5 F i I 1
JJ ff' \
f
i /] / AL
7 / n \ y /]
"y Cyxoit
10_2 ary BO3IYX ..-‘/
. ~ F I! "'\ I,
Obmee |+~ |/ Fad 5 Fad
F, ’_/ LY
5 e -~
—_ y L ————
/
) Vi
/ ITaps! Bob!
1073 I I I I
2 5 2 5 ) 2 35
1 10 10
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[Jasnenue y nosepxHoctu: 1013 rlla
Temneparypa y noBepxaoctu: 15°C
BrnaxnocTh y noBepxHocTu: 7,5 r/m’ 0676-06

19



Pex. MC3-R P.676-6

20

L0-9L90
(1 1]) BLOLOBH

09 8¢ 9 7S s 0
Wi O_N

__\wa\mr

0L 89 99 ¥9 9

-
L "

!

ol

= N C

W ()

=

———
——1

(WX Q7 ¥ WA G ‘WA (] ‘WA § ‘WA () HHHIAMOLION HHUHAL 19d LHIN BehoiIrd
‘T JA 0S WOIRIN J JOHHBLHKhIEd ‘Lod19d XI9HHE e BI'T drodoIrouy g JMHEXAIRE d OHLHHIE

LAOHADHUd

(qIr) ouHEBXAIRE O OHIMHOE



Pex. MC3-R P.676-6 21

2.2.1  ¥Yrasl mecta mexay 5° u 90°

2.2.1.1 Tpaccsbl 3emuss—kocMoc

Jns yrna mecra, @, Mmexay 5° u 90°, 3aTyxaHue Ha Tpacce MOJY4aeTcsl MPH HCIOJIb30BAaHUU 3aKOHA
KOCEKaHca CIEAYIOIUM 00pa3oM:

Z[J'IF[ 3aTyXaHHA Ha TpaCcCC, OCHOBAHHOM Ha MCTCOPOJIOTMYCCKUX NAHHBIX Y IIOBEPXHOCTU:
_ A,+4,,
sinQ

A 1B, (28)

rne A, =hy v, m Ay =hy vy,
" 1A 3aTyXaHHWs Ha TpacCC, OCHOBAHHOM Ha CYMMApPHOM COJCPKaHUH BOJSAHOIO I1apa:

_4,+4,,(p)
sin @

A(p) nb, (29)

rae A,(p) 3agaercs B 1. 2.3.

2.2.1.2 HakJoHHBbIE TPacChl

JUyist onpe/ieNneHys 3aTyXaH!s Ha HAKIOHHBIX TPaccaxX My CTAHIMEeH, PacIONIOKEHHOI Ha BBICOTE /11,
U Jpyroi, Haxopsumieiicss Ha Ooubluel BBICOTE, /iy, rie 00a 3HAauCHWs BBHICOTHI MeHbIe 10 KM Hax
CPEIHHM YpPOBHEM MOpsI, 3HaueHUs /i, U h,, B ypaBHCHUH (28) NOIDKHBI OBITH 3aMECHEHBI CIICYIOIHMH
3HaueHuAMY K, U h,,:

hy =h, [e_h‘ [he _g=halh, ] KM (30)

0

h, =h, [e*”l Ih g/l ] KM, 31

IIPY 3TOM TIPEJIIONATaeTCsl, 4TO 3HaYEHHE P TUIOTHOCTH MapoB BOJIBI, UCIIONIB3yeMOe B ypaBHeHUH (23), —
9TO TUIIOTETHYECKasi BEIMUMHA, PACCUUTAHHASI HA YPOBHE MOpS 110 Clieayromeit popmye:

p=p; x exp(h/2), (32)

r7ie 1 — 3HaYCHUE, COOTBETCTBYIOIIEE BHICOTE /1] pacCMaTPUBAEMO CTAHIINH, a SKBHBAJICHTHAS BHICOTA
JUIs TUIOTHOCTH BOJISTHBIX MAPOB IoJiaraercst paBHo# 2 kM (cM. Pekomennanio MCO-R P.835).

B ypaBuenusx (30), (31) u (32) ucnomnb3yroTcsi pa3Hble METO/IbI HOPMAIU3AIMH YKBUBAJICHTHBIX BBICOT
JUIL CyXOTO BO3JyXa M BOJSHOTO mapa. Eciam cpenHee naBieHue BO3/AyXa Ha YPOBHE MOPS MOXKHO
CUMTATh MOCTOSHHBIM BO BCEX TOYKaxX 3eMHoro mapa (u paBHbIM 1013 rla), To TIIOTHOCTH BOASIHBIX
MapoB HE TOJBKO CHJIBHO 3aBUCUT OT KIMMATHYECKHX YCIOBHM, HO M M3MEPSETCS y TOBEPXHOCTH (TO
€CThb Ha BBICOTE€ 3€MHOW CTAaHIUHU). 3HAUYEHHUs IJIOTHOCTU BOJSHBIX MApOB y MOBEPXHOCTH 3eMIIH
npusozsaTcs B Pexomenmpannu MCO-R P.836.

2.2.2  ¥Yrasl mecta mexay 0° u 5°

2.2.2.1 Tpaccsl 3emisi—kocMoc

B sToM cnydae gomxHBI UCTIONB30BaThCS JAaHHbe B [Ipunoxkennn 1 k Hactosimer Pekomennanmu. Ito
XKEe HpI/IJ'IO)KeHI/IC CJICAYCT NPUMCHATDL U JJIA YIJIOB ME€CTa MCHEC HYJIA.
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2.2.2.2 HakJoHHBbIE TPacChl

3aryxaHHe Ha HAaKJIOHHOW Tpacce MKy CTaHIUEH, pPacIlOJIOKEHHOH Ha BBICOTE /; W Ha OOJbIIei
BBICOTE /1, (T/1€ 3HaUCHHU 00enX BBICOT MeHbIIe 10 KM OTHOCHUTEIHHO CPETHETO YPOBHS MOPsI), MOXKHO
OIIPEICJIUTh U3 CIECTYIONMX BhIPAKCHHMN:
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R.: DOKBHBAJIEGHTHBIH pamuyc 3eMiid C Yy4eToM pedpakinuu, TpUBEICHHOW B
Pexomennanun MCO-R P.834, u BbIpaxkeHHBIH B KM (IpU HENOCPEICTBEHHOU
OIM30CTH K IOBEPXHOCTH 3eMiIM OOBIYHO IPUHUMAETCS 3HAYEHUE, paBHOE
8500 km)

(1: YroJ MecTa Ha BBICOTE /1]
F: ¢yskuus, onpenensemas Kak:

1

F(x) = (34)
0,661 x + 0339 /x% + 551
¢, = arccos | —< thy cos @ (35a)
e T
wisii=1,2 (35b)
i =1,2, (35¢)

IIPU 3TOM MPEAIOAraeTcs, YTo 3Ha4eHUe P IJIOTHOCTH NapoB BOJbI, HCHOIb3yeMOE B ypaBHEeHUH (23), —
9TO TUNIOTETHYECKAas BEJIMUMHA, PACCUUTHIBaEMasi Ha YPOBHE MOPS IO Cleayromiei hopmyre:

p=p;-exp (h/2), (36)

rze P — 3HaueHHue, COOTBETCTBYIOLIEE BBICOTE /1| pacCMaTpUBAaEMOH CTAHIIMY, @ SKBUBAJICHTHAs BBICOTA
JUIS TUIOTHOCTH BOJSIHBIX MAPOB MoJiaraercs paBHoi 2 kM (cM. Pexomennanuio MCO-R P.§35).

3HaueHus P y MOBEPXHOCTH 3eMJIM MOKHO Haith B Pexomenmannu MCO-R P.836. Mcnons3oBanue
pa3nu4HbIX (GOPMYI Ul 3aTyXaHHUS B CYXOM BO3JlyXe U B BOJISIHBIX ITapax MOSICHAETCS B KOHIIE 1. 2.2.

2.3 OciiabseHue 32 cyeT MApoOB BOAbI HA HAKJIOHHBIX Tpaccax

OnucaHHbI BBIIIE METOJ pacyeTa 3aTyXaHMs 3a CuYeT IapoB BOJABI Ha HAKIOHHBIX Tpaccax
npeanoiaraeT 3Hanue npouiIsl 1aBIeHus MapoB BOIbI (MIJIH INIOTHOCTH) BJIOJIb Tpacchl. B Tex cimyuasx,
KOTI'JIa U3BECTHO o0IIee 00beMHOE CO/Iep )KaHKe MapoB BOABI, V7, BIOJb TPACChl, MOKHO HCIIOJIb30BATh
npyroi metoz. OO01iee 3eHUTHOE 3aTyXaHHE 3a CUET AapOB BOJbI MOYKHO BBIPA3UTh KaK:
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0,0173 Vt(P) YW(f’pref"pv,ref’7trgf)

A,(f.8,P)=—"— 1B, (37)
Slne YW (f;ef ’pref ’pv,ref ’tre{f)
rae:
f = gacrora (I'T)
0= yromx mecra (> 5 rpan.)
fref = 20,6 (I'T)
D.; = 780 (rlla)
V(P
Pv,ref = Q (F/M3)
4
0,22 V(P
ly = 14 ln(,Tt()j +3 (°C)
V(P)= cyMMapHOe cojepxaHhe BOISHBIX MapoB JUid TpeOyeMoro MHpOIEHTa BPEMEHH

(kr/M> WiIM MM), KOTOPOE€ MOKHO TOJYYHTh IMOO M3 PaIMOMETPUYECKUX
u3MepeHuil mpoduied ¢ TOMOIIBIO PaaMO30HIOB, JMOO U3 PexomeHmanmu
MCD-R P.836 (kr/m? umu Mm)

vw(f, p, C, ) = TIOTOHHOE 3aTyXaHWe B (PYHKIUH YacCTOTHI, AaBJICHHS, TUNIOTHOCTH BOISHOTO Iapa
U TeMIIepaTyphl, BEBIYUCICHHOE UCXO IS U3 ypaBHeHus (23a) (nb/km).




