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IIpeauciiosue

Ponp CekTopa paguocBsi3M 3aKIO4aeTcss B OOECIEUYEeHHHM pPalMOHAIBHOTO, CHpaBeIBOro, 3ddexkrtuBHoro wu
SKOHOMHUYHOTO HCIIOJh30BAHUS PAIMOYACTOTHOIO CIEKTpAa BCEMHU CIIy)KOAMH DPATUOCBA3U, BKJIIOUYAs CITyTHUKOBBIC
CIy’)KOBI, W TPOBEACHUM B HEOTPAHMYCHHOM YACTOTHOM JHAlla30HE WCCICIOBAHMN, HAa OCHOBAaHHUHM KOTOPBIX
MIPUHUMAIOTCS PekoMeHmanmm.

BcemupHble M pernoHajbHBIE KOH(EPEHIMH pPaguoCBsI3WM M accaMOieW pajuoCBs3M TPU  IOAJECPIKKE
UCCJIEI0BATEIbCKUX KOMUCCHH BBIMOJHSIOT PErjaMeHTapHYI0 U MoJIuTHUecKyto GpyHKunu CekTopa paarocBs3H.

[MonuTHka B 00J1aCTH PaB HHTE/LUIEKTYaIbHOMH coocTBenHocTH (ITMC)

TTommtuka MCD-R B o6Omactu IIMC wusmaraercas B o6mieii marentHor mnoimtuke MCDO-T/MCO-R/MCO/MDBK,
ynomuaaemoir B Ilpmmoxxenmn 1 x Pesomommum 1 MCD-R. @opwmsl, koTopble BiIaAeibllaM MATCHTOB CIEIyeT
HCIIOJIB30BaTh JIA MPEACTABJIICHUA MNMAaTCHTHBIX 3asiBJICHUN U ;[eKﬂapaqu/i O JIMIICH3UPOBAHWU, NPEACTABJICHBI I1O
azpecy: http:/www.itu.int/ITU-R/go/patents/en, rne Takxe cojepxkarcs PyKoBoIsIINe MPUHLIMIBI 110 BBITOJHEHUIO
obmreit mareHTHOH otk MCO-T/MCO-R/MCO/MDBK u 6a3a nanHbIX nateHTHOH nHpopMmammu MCO-R.

Cepuu Pexomenmpanuiit MCI-R

(ITpexcraBieHs! Taxke B OHIAHOBON (opme 1o azapecy: http://www.itu.int/publications/R-REC/en.)

Cepusn Ha3zBanue

BO CIIyTHUKOBOE PagrOBEIIaHNE

BR 3anucek I MPOU3BOJICTBA, APXUBUPOBAHUSI M BOCIIPOU3BEICHUS; TUICHKH JUIs TEIICBUICHUS
BS PannoBemarenbHas ciyx0a (3BykoBast)

BT PagmoBemarensHas ciayx0a (TeIeBU3MOHHAS)

F OuxcrpoBaHHas CITy)0a

M [MonBuKHAS CTyTHHKOBAs CITy:K0a, CITlyTHHKOBAs CITy>K0a paooIpeIeIIeHus,

JIIOOMTENIbCKAs CITYyTHUKOBas CJIy)K6a 1 OTHOCAIINECS K HUM CITYTHUKOBBIC CJ'Iy)K6BI

PacnipocTpaneHune paanoBoJIH

RA Papunoactporomus

RS CucTteMbl TUCTAaHITMOHHOTO 30HANPOBAHHMS

S OuKCcHpoBaHHAS CIIyTHUKOBAS CIyx)0a

SA Kocmuueckue npuMeHeHHs U METEOPOIIOTH S

SF CoBMECTHOE UCIIONIb30BAHUE YACTOT ¥ KOOPJIUHALMS MEXKAY CUCTeMaMu (pUKCUPOBaHHOI
CILyTHUKOBOH CITy>KObI M (PUKCHPOBAaHHOM CITy>KOBI

SM VYpasiieHUE UCIIOJIb30BaHUEM CIIEKTPA

SNG CryTHUKOBBIN cOOp HOBOCTEH

TF [lepenaya curHanoB BpEMEHU U STAIOHHBIX YaCTOT

A% CroBaps ¥ CBsI3aHHBIE C HUIM BOIPOCHI

Ilpumeuanue. — Hacmoawaa Pexomenoayus MCD-R ymeepicoena Ha aHeautickom A3vike 8

coomeemcmasuu ¢ npoyedypou, usnodxicernno 8 Pezomoyuu 1 MCO-R.

Onexmponnas nyoauxayus
Kenena, 2010 1.

© ITU 2010

Bce mpaBa coxpanensl. Hu onHa n3 gacTel naHHOH IMyOIMKAaINU HE MOKET OBITh BOCIIPOM3BECHA C IOMOIIBIO KaKUX
ObI TO HU OBUIO CPE/ICTB O€3 MPEABAPUTENLHOTO MUCbMEHHOTO pasperieHus MCO.
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PEKOMEHJALIMA MCO-R P.676-8

3aTtyxanue B aTMoc(epHBIX razax
(Bommpoc MCD-R 201/3)

(1990-1992-1995-1997-1999-2001-2005-2007-2009)

Cdepa npumenenust

Pexomenmamss MCO-R P.676 obecneuuBaeT MeTOABI, MO3BOISIONINE MPOM3BOIUTH OICHKY 3aTyXaHUs
PaaMOBOIH B aTMOC(EPHBIX Ta3aX Ha HA3eMHBIX U HAKIOHHBIX TPaccax 3a CYeT UCIOIb30BAHMS:

a) METOoJa pacyeTa IMyTeM CyMMHPOBAHUS HHAWBULYIbHBIX JIMHUHN MOTJIOMICHHS AJIsl OLICHKH 3aTyXaHUs
B aTMOC(DepHBIX ra3ax, KOTOPbIi MpUMeHseTcs A yacToTHoro nuanazona 1-1000 [T, n

b) YIPOIIEHHOTO METO/a MPHUOTM3UTENFHON OICHKH 3aTyXaHHWs B aTMOC(EpHBIX raszax, KOTOPBIH
MPUMEHSETCS AJIsl YacTOTHOro auamnaszona 1-350 I'T.

Accambnest paguocsizu MCD,

yuumbsleas,

a) 4qTo H606X0,Z[I/IMO MMPpOU3BOJUTH OLICHKY 3aTyXaHHUS PaJUOBOJIH B aTMOC(I)epHLIX ra3ax Ha Ha3€MHBIX
1 HAKJIOHHBIX Tpaccax,

pekomenoyem,

1 9TOOBI /IS pacyera 3aTyxaHus B aTMoc(epHbIX razax Ha dactorax g0 1000 I'T B obmem cioyuae
HCTIONIB30BAJIUCH TPOLenyphl, omucaHHele B IlpunokeHnn 1 (TEKCT COOTBETCTBYIOIIEH NPOrpaMMBbl
MATLAB naxoautcs B bropo paanocsizn);

2 9TOOBI T PUOJIN3UTENBHBIX PACUCTOB 3aTyXaHHs B aTMOC(EPHBIX ra3ax B YaCTOTHOM AWANa30He
1-350 I'T'u ucnonp30Banack ynpolleHHas Npouenypa, npeacrapieHHas B [punoxenun 2.

Hpuioxenue 1

Pacuer 3aTyXaHud B ra3ax crmocooomM CYMMHUDPOBAaHMA CIICKTPAJbHBIX JMHUM

1 IHoronnoe 3aryxanue

[loronHoe 3aTyxaHuWe B CyXOM BO3AyXe W 3a CYET IapoB BOMBI I JIOOBIX 3HAYCHHWN JaBIICHHA,
TeMIepaTypsl M BIaxHocTH Ha dYactorax no 1000 I'Tm wamboilee TOYHO pacCUUTHIBAETCS METOIOM
CYMMHPOBaHHUS PE30HAHCHBIX JIMHUM KHUCIOPOJa W IMapoB BOJIBI, B KOTOPBIA BBEACHHI JOMOIHUTEIHHBIC
HEOOJBIINE TIO BENWYMHE KOX(P(OUIMEHTHI, YYUTHIBAIOIINEG HEPE30HAHCHBIH, WM Je0aeBCKUH, CHEKTP
MIOTJIONICHUST KUCIOPOoAoM Ha yactorax Huxke 10 I'T'm, mormomenne MolleKynaMy a3oTa IMpu ONpeeIeHHOM
nmaBieHnu Ha vacrorax Beime 100 [T u 7o6aBoYHOE MOTIIONIEHHE B IOJIOCE HETPEPHIBHOTO IMOTJIONICHUS
mapaMyd BOJBI, HaWJEHHOE SKCIIEPUMEHTANLHBIM ITyTeM. Ha pucyHke | mokazaHO MOTOHHOE 3aTyXaHWeE,
paccuuTaHHOe ¢ momouIplo 3Toi mMonenu anst yactoT ot 0 go 1000 I'Tu ¢ marom 1 I'Tu, npu maBneHuu
1013 rlla, temneparype 15° C, KOHIEHTpanuu napoB Bojasl 7,5 r/M3 (kpuBast A) u isi Cyxoii atMoc(epsbl
(xpuBas B).
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Oxono wactorel 60 I'Tm mpu naBineHWHM Ha ypoOBHE MOpS MHOXKECTBO JIMHUHM TMOTJIOMICHHS KHCIOpOJIa
CIIMBAIOTCA, 00pa3ys OAHY LUIMPOKYIO TOJOCY MOTJIOMIEHHS, YTO B A€TANIX MOKa3aHo Ha pucyHKe 2. Ha atom
KE€ PUCYHKE TMOKa3aHO 3aTyXaHHe 3a CUeT KHCIOopojaa B 0ojiee BBHICOKMX CIOSX arMoc(ephl, I/ie JaBlcHHE
YMEHBUIAETCSI U CTAHOBATCA Pa3IU4YMMbl OTJEJIbHBIE JMHUM MOMIOLICHUS. Psi NONOJHUTENBHBIX BUIIOB
MOJIEKYJ (HarmpuMep, BHIBI M30TOMNOB KHCIOPOAA, KojebaTenbHO BO30YKACHHBIE MOJEKYJBl KHUCIOPOAA,
030H, BUJIBI M30TOIOB 030HA, KOJEOATENbHO BO30YKACHHBIE MOJEKYJbl 030Ha M NPOYNE HE3HAUYNUTEIbHBIE
BUBI MOJIEKYJI) HE YYHUTHIBAIOTCS MPU HCIOJIB30BAHUHM METOJA MPOTHO3UPOBAHUS IYTEM CYMMHPOBaHUS
CHEKTPaJbHBIX JUHUH. OTH OMOJHUTENbHBIE CIEKTpaJbHbIE JHHUM HECYIIECTBEHHBI JUISI OOBIYHOM
aTMocdepbl, 0IHAKO MOTYT OBITh BayKHBI TIPH Cyxoi aTMocdepe.

Juia OBICTpBIX TPUOTU3UTENBHBIX PacyeTOB IMOTOHHOTO 3aTyxaHus Ha dbactoTax no0 350 1T, ecnu He
TpeOyeTcss BBICOKAs TOYHOCTb, MCIIONB3YIOTCS YIPOIIEHHBIE alTOPUTMBI, TipuBeAeHHble B [lpunoxennu 2,
KOTOpBIE IPUTOHBI JJISl OTPaHUYEHHOTO JHAIa30Ha METEOPOJIOTHIECKUX YCIOBHH.

Iloronnoe 3aTyXaHHMC B Ia3ax OIpCACIACTCA KaK:

Y=v,+7,=0,1820f N"(f) nab/xm, @))

rne Y, 4 7, — HOTOHHbIE 3aTyxaHus (1b/kM), 00yCIOBIEHHBIE CYXUM BO3AYXOM (KHCIOPOIOM, a30TOM IIpU
OTPEICJICHHOM JIaBJICHUH U HEPE30HAHCHBIM JI€0aCBCKUM 3aTyXaHUEM) M IMapaMH BObI, COOTBETCTBEHHO, [ —

gactora ([Tm), a N"(f) — MHHMas dYacTh YacCTOTHO-3aBUCHMOH KOMIUICKCHOW TIPEIOMIISIONICH
CIIOCOOHOCTH:
" _ "
N"(f)=2, S F+Np(f) )
i
S; — WHTEHCHUBHOCTH i-OH CHEKTpaJIbHOW ImHWU, Fj — K03puIimeHT ¢GOpMBl JIMHAW, a 3HAaK CYMMBI

pacrpocTpaHsIeTcsl Ha BCE CHEKTpalbHBIC JIWHWUW (Mg d9actoT f, mpeBbimarormux 118,75 I'Tn, mpwm
CYMMHPOBAaHUU JOJDKHBI YYWUTBIBATHCS TOJBKO CHEKTPaJbHBIE JMHWW KHCIOPOJAa HA YacTOTax BHIIIE

1 v v
60ITu); Np(f) — HempepbIBHBIH CIEKTp JUII CYXOro BO34yXa, OOYCIOBJICHHBIH a30TOM HpH
OIPEJICIICHHOM JIABJICHUH U Ie0ACBCKUM CIIEKTPOM.

WHTEHCHBHOCTD JIMHUK ONPEIEIISIETCS KakK:
S; =a; X 1077 p 03 exp[a2 (1 - 6)] JUTSL KHCITOpoa
3)

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

rue:
p: HOaBleHHe cyxoro Bo3ayxa (B rlla);
e. TapIuaibHOE JaBJICHHE BOJSHOTO mapa B rlla (momHoe 6apomeTpudueckoe gaBienue P =p + e);
6 =300/T;
T: Temmeparypa (K).
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Crnenyer wucmonb3oBaTh mnpoduian p, e u 71, HU3MEpeHHBIE Ha MecTe (HampuMep, C IOMOIIBIO
paI[I/IO3OHJII/IpOBaHI/I$I); OOHAKO B OTCYTCTBHEC TAaKUX JAHHBIX MOKHO HUCIIOJIb30BaTh 3TAJIOHHYIO CTAHAAPTHYIO
atMocgepy, onucanHyr B Pekomenmaiimu MCO-R P.835. (CnemyeT OTMETHTH, YTO, KOIZA BBIUHCIISICTCS
oO1ee 3aTyxaHue B atMocdepe, Ui 3aTyXaHHs U B CyXOM BO3JyX€, H B Mapax BOJIBI UCIIOJIB3YETCS OJHO U
TO K€ MapIHaIbHOE AaBJICHUE MAapOB BOJIBL.)

[MaprmansHOe AaBICHUE TApOB BOJBI, €, MOXKHO PAcCUMTATh Yepe3 IUIOTHOCTh IapoB BOJBI, P, UCTONB3Ys
CIEIYIONTYI0 (OPMYIIY:
T
e= P .
216,7

4)

KoaddummenTsr a1, a2 mis xuciaopoma mpuBeACHBI B Tadmuie 1, a kodddumuenra b] u by mig mapos
BOJIBI — B Ta0muIe 2.

KoaddurmenT GpopMel crieKTpaabHBIX JIHHAA OIpeneseTcs mo GopMmydie:

gl | Y 8ins) | A8 )

il (fi=rP+ar (fivfP+ar?]

F,I[eﬁ —4acToTa JIJMHWUHU, a Af— IIpUHA JAHUU:

Af =ay x 1074 (p 008 9 4 11c0) JUIS KUCIIOPO/1a
(6a)
= by X 1074 (p 0bs + bs e@bﬁ) JUISL TTApOB BOJIBI
[Iupuna cnekTpanbHON TUHUH, Af, H3MEHSACTCSI AJIs y4eTa JOIICPOBCKOTO PACIIHPEHHS:
2 -6
Af = \/ A7 +2,25x10 JUIS KHCTIOPO/Ia
2,1316x107" £ (6b)
=0,535Af + \/0,217Af2 + =2 o /i JUJISL TIAPOB BOJIBI,
d — nonpaBouHkIit KO3PUIHEHT, 00yCIOBIEHHbII HHTEp(EpEHIEH CTIEKTPaTbHBIX JUHHI KHCIOPO/Ia:
8 = (a5 +a,0)x107*(p+e)0™® JUIS KHCIOpO/a o
=0 JJIA TIapOB BOJbI

CrnexTtpockonnyeckue K03(hHUIeHTs NpuBeIeHbI B Tabmuuax 1 u 2.
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TABJIULIA 1

CHeKTpOCKOHI/I‘leCKHe JaHHBbIC JIA 3aTyXaHUA 32 CHET KUCJI0pPOoaa

Jo aj az a3 a4 as a6
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 5224 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 4,310
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 5225 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
424,763124 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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TABJIULIA 2

Jo b1 b2 b3 b4 bs bg
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 ,54 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 ,66 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 ,72
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 J71 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
841,053973 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 53
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
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ITomoca HempepsIBHOIO TIOTJIOMICHUS B CYXOM BO3AYXE SIBISICTCS CIIEICTBUEM CYIIECTBOBAHUS
HEPE30HAHCHOTO, U 1e0aeBCKOro, CIeKTpa Kuciopoaa Ha yactorax Huwke 10 I'T u, mpu onpeneneHHOM
JABJICHUH, 3aTyXaHUs 3a cYeT a30Ta Ha yacTtoTax Beime 100 [T

y 6,14x107°  1,4x107'2 po'»
Nb (=1 P8 27" 1+19><10‘}5?f1’5 ®
i+ L ’
d
rne d — mupuHa 1e6aeBCKOro CIeKTpa:
d =5,6x10"% pp%8. (9)

2 3aTtyxaHue Ha Tpacce

2.1 HazemHble Tpacchl

Jia Ha3zeMHOHN Tpacchl WM JJS CJerkKa HAaKIOHHBIX TPacc, MPOXOASIIUX BOMM3M 3eMiH, 3aTyXaHHe Ha
Tpacce, A, MOXKHO 3aIucaTh Kak:

A=71=(v, +V)ry AP, (10)

The 7y — JUIMHA TPAcCHI (KM).

2.2 HaxkoHHBIE TPacChI

B 3TOM myHKTE MPHUBOAMTCS METOJX pacuyeTa IIOTOHHOTO 3aTYXaHHUs IyTeM CyMMHUPOBAHHUS CIIEKTPATbHBIX
JMHUH, 0 KOTOPOM TOBOPWJIOCH BBIIIE, IPH PA3IMYHBIX 3HAYCHUSIX NAaBJICHHSA, TEMIIEPATYPbl U BIaXHOCTH
atMocdepHoro Bozayxa. C IOMOLIBIO 3TOTO0 METOJa MOXKHO TOYHO ONPEACIHThH 3aTyXaHHe Ha Tpacce A
CHCTEM CBSI3U JI000H reoMeTpUuecKor KOH(GUrypaluy, HaxoMIIUXCcsl Kak B Mpeesiax 3¢MHOM atMocdepsl,
TaK " 3a ee MpeAeiIaMy, IPOCTO pa3leNuB atMoc(hepy Ha TOPHU3OHTAIBHBIE CIOH, ONpENesStomue Mpoduib
W3MEHEHUS! TaKMX METEOPOJIOTMYECKHX MapaMeTpoB, KaK NaBlICHHE, TEMIlepaTypa M BIaKHOCTb BAOJb
Tpaccel. Ecnu Takue naHHBIe, M3MEpPEHHBIE Ha MECT€ C IOMOIIbIO, HAIpPUMEp, PaiuO30HAWPOBAHUS,
OTCYTCTBYIOT, TO B TJ00aJbHBIX MacmiTabax WIM Ha HU3KUX IIUPOTax (B TEUEHHE BCETO rofa), CPEOHHX
IIMPOTax (JIETOM M 3MMOW) M BBICOKMX IIMPOTax (JETOM W 3MMOH) MOKHO HCIIOJIB30BAaTh ATATOHHYIO
CTaHIIAPTHYIO aTMocdepy, onrcanHyio B Pexomenganmn MCO-R P.835.

Ha pucynke 3 moka3aHO 3eHHTHOE 3aTyXxaHue, paccumtaHHoe ¢ marom | T ¢ momoripio Ha3BaHHOTO
MeToJa JJIs TII00aIhbHON ATAIOHHOM cTaHgapTHOU atMocdepsl, onucanHoi B Pexomennarmun MCO-R P.835,
IIPH TOJINWHE TOPU3OHTAIBHBIX CIIOEB | KM M CYMMHPOBaHHUS 3aTyXaHHH IUIsl KaXJOTO CJOs B CiIydae
BIIQXKHOH atMocdeps! (kpuBas A) u Cyxoro Bo3nyxa (kpusas B).

OOwiee 3aTyxaHue Ha HaKJIOHHOH Tpacce, A(h, ), Oepyllelt Hadanao OT CTaHIUU, PACIIOJIOKEHHOM Ha BBICOTE
h 1 nMeromIel yron Mecta (9, MOKHO paccuutath it ¢ = 0 no dopmyne:
=y (H)

Al @) =] el Ll (1)

rae () OMpPEACIACTC B MOJAPHBIX KOOPAWHATAX C MOMOIIBIO 3aKOHA CHGJ’IJ’II/chai

® = arccos ¢ , (12)
(r+H) x n(H)
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rae:
c=(r+h)yxn(h)xcos @, (13)
rne n(h) — wHACKC aTtMoc(hepHOU pedpakii pagdoBOJH, PACCUYHTAHHBIN IO MAaHHBIM O JABIICHWH,

TeMIepaType U JaBJICHUHU BOJSHBIX NMapoB BAONL Tpacchl (cM. Pexomengannio MCO-R P.835) ¢ momoursio
MeToJ1a, onmrcanHoro B Pexkomenmanimu MCDO-R P.453.

C npyroit croponsl, ecin (P <0, TO CymlecTByeT MUHHMMAIbHAasl BBICOTA /1,;,, Ha KOTOPOH paanoiIyd
CTAaHOBUTCS MapaJUIeIbHBIM MOBEPXHOCTH 3eMIH. 3HAYCHUE /,,;,, MOXHO ONPEICIHUTh, PEIIUB CJICIYIONICE
TPAHCIEHACHTHOS YPaBHCHHE:

(r+hmin)xn(hmin):c' (14)

OTO ypaBHEHHE JIETKO pEIIaeTCs IMyTeM MHOTOKPATHBIX pPAacyeToOB IO NPUBOAMMON HIke (opmye,
HCIIONB3YS B KAYECTBE HAYAIHLHOTO 3HAUYCHHE A5, = /i

Bl = ——— — . (15)

Torna A(h, @) MOXXHO pacCUUTATh CIEAYIOIUM 00pa3oM:

_ ) hoy(H)
A(h, (P)_J.hmin Sll’l @ dH+ hmin Sll’l q) dH ’ (16)

Wurerpupyst ypasuenus (11) u (16), cienyer umeTh B BHIY, 4To npr D = 0 MOABIHTErpaTbHOE BBHIPAKCHUE
CTpeMHuTCs K 6eckoHeuHOCTH. OHAKO 3Ty 0CO0YI0 TOUKY MOXKHO YCTPaHHUTb, IPUMEHHUB COOTBETCTBYIOIECE
npeoOpa3oBaHue IEPEMEHHOM, HAPUMEP MCIIONb3ys MOACTAHOBKY u* = H — h B ypasaenuu (11) n u* = H— h,,;,
B ypaBHeHUH (16).

UncneHHOe 3HAYEHWE 3aTYXaHMS 32 CYET aTMOC(EPHBIX Ta30B MOXKHO MOIYYUTH C IMMOMOMIBIO CIEAYIOIIETO
anropuTMa.

Jnst pacueTa o0IIero 3aTyXaHus Ha CITyTHUKOBOM JTMHUU HEOOXOIUMO 3HATh HE TOJIBKO TIOTOHHOE 3aTyXaHUE
B K2XJIOW TOYKE JIMHHUH, HO W JUTHHY TPACChl, HA KOTOPOW BO3HHUKACT IIOTOHHOE 3aTyXaHHE TAKOW BEIUYNHBI.
UroObl OMpEJeTUTh 3Ty JJIHHY, HEOOXOJMMO YYECTh HCKPHUBIICHHE JIyda, PaCHpPOCTPAHSIONICTOCS Hal
chepuaeckoil 3eMITei.

PI/IC}’HOK 4 MOXHO HCIIOJIb30BaTh B KAYE€CTBE 9TajioOHa, ITac a, — AJIMHA y4aCTKa TpacChl B CJIOC 1, UMCIOIIEM
TOJIIHUHY 8,,, N MHICKC pe(l)paKI_II/II/I n,. o, u Bn — YTJIbl BXOXJACHUA U BbIXOAA J1y4dd, COOTBCTCTBCHHO. 7 —
paanycChel OT OHCHTpa 3emu 10 Havana cios n. Torma d; MOXHO IIPESACTAaBUTh CIICAYIOIUM O6p330M1

a,=-r, cos B, +%\/4 r2cos’ B, +87, 8, +482 . (17)

VYTo 0, pacCUMTHIBACTCS 1O (HOpMyJIe:

—a,%—Zrn Sn—f)i

Ol, = T —arccos (18)
2a,r,+2a, d
n'n n n

By — yrom mameHus Ha 3€MHYIO CTaHIMIO (HOmoiHeHWe yria mecra 0). [,.; MOXHO paccyuTarh IO

3HAYCHHSIM yTJIa 0, UCTIOJIb3Ys 3akoH CHeJIMyca, KOTOPBIN B 3TOM Cllydae MPUOOPETacT BHI:

_ . n, .
B,+1 = arcsin sin o, |, (19)
Nyl

TJIe 1, U N, + | — UHACKCHI pedpaKIiu Ui CIoeB n u n + 1.
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OcraBimiics, 3aBUCSIIHA OT YacTOTHI WieH (OMHMCHIBAIONIHI TPOIECC PACCESHUS), OKA3bIBAET HA PE3YJIbTAT
MapruHajibHoe BiusHUE (0Koyio 1%), HO €ro MOXXHO pPacCYUTaTh C TIOMOIIBI0 METOJ]a, OMHCAHHOTO B
CnpaBouynnke MCD-R no pagroMeTeopoioruu.

Ob1ee 3aTyxaHue MOXHO MOJTYYUTH C TOMOIIBIO (POPMYITBI:
k
Ages = 2 a5 Y, 1B, (20)
n=1

rze Y; — MOTOHHOE 3aTyXaHue, NoJdy4eHHoe U3 ypaBHeHus (1).

Hnst Toro 4toObl oOecmeynTh HEOOXOAMMYIO TOYHOCTH pacdera 3aTyXaHHs, TOJIIMHA CJOCB JIOJDKHA
9KCIMOHEHIIMAIBHO BO3pacTaTh C BBICOTOW, HaumHas oT 10 cM uid HUXKHEro cios (YpOBEHb 3eMJIH) U
3akanguBas 1 kM Ha BeicOTe 100 KM B COOTBETCTBHU CO CIEAYIOIMIUM YPABHECHUEM:

i—1
o, = 0,0001 exps—— KM, 21
i P1 700 ey
. 922
rie i u3menstercs ot 1 10 922 1 8922 = 1,0 kM, a zi:l d; =100 xm.
[Ipu pacuere 3aTyxaHusi Ha Tpaccax 3eMIII-KOCMOC CyMMHPOBAHHE JIOJDKHO BBIMOHATHCS MO KpaliHEeH Mepe

10 BbIcOTHl 30 kM W BIUIOTH A0 100 KM Ha 4YacToTax, COOTBETCTBYIOIIMX IEHTPY JIMHHUU MOTJIOLICHUS
KHCIIOpOJa.

PUCVYHOK 4

as

O\

W

0676-04
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3 Jucnepcuonnbie 3¢ ¢eKThl

Hucnepcuonnsie 3¢dekrer onucansl B CrnpaBounnke MC3-R mo pamuomeTeoposioru, e HTPUBOIUTCS
MOJIeNIb pacyera IHWCIEPCHH, OCHOBaHHAS Ha CYMMHPOBAaHUM CIEKTpajbHBIX JHHUK. Ha mpaktuke
JHCIIEpCUOHHBIE AP PEKTH HE OKa3bIBAIOT CEPHE3HOI0 BIUSIHMS Ha Ha3eMHBIE CUCTEMBI CBA3H, paboTaromiye
B MIJIJTMMETPOBOM JHala3oHe Ha 4acTOTaX /A0 HECKOJBKHMX coTeH MI'1, anmuHa Tpacc KOTOPBIX HEBEIHKA
(manpumep, Menee 20 kM), 1 0COOCHHO B 00JIaCTH OKOH CIIEKTPa, Ha YacTOTaX, HaXOIAIINXCS Ha HEKOTOPOM
pPaccTOSHUM OT IIEHTPOB OCHOBHBIX JIMHUHM MOIJIOIIEHUS. {1 CIlyTHMKOBBIX CHUCTEM CBS3M JUIMHA Tpacc,
OpoxXomsAmuX depe3 artmocdepy, Oyner Oonblne, B pe3ynbTare Yero padodYMe YacTOTHl OKaKyTCs
CMCELICHHBIMU B 00JacCTh OKOH CIEKTpa, TAe U 3aTyXaHHe B aTMoc(epe, U COOTBETCTBYIOLIEE PaCCESHUE
HEBEJHKH.

IIpunoxenue 2

IIpuban:keHHOe onpeae/ieHNe 3aTYyXaHUA B aTMOC(ePHBIX ra3ax
B YacToTHOM aAuanazone 1-350 I'T'y

B Hactosmem [lpumoskeHUN NPHBOAATCS YHPOIIEHHBIE AITOPUTMBI Ui OBICTPOTO MPHOIH3UTETHHOTO
pacdera 3aTyxaHHA B aTMOC(EpHBIX ra3zax Uii OTPAaHWMYEHHOTO JAMAalla30Ha METEOPOJOTHIECKUX YCIOBUH U
reOMeTpUIECKIX KOHPHUTYpaIuii.

1 IToronnoe 3aTyxanme

[loronHoe 3aTyxaHue 3a CYeT CyXOro BO3/AyXa M MapoB BOJABI OT YPOBHA MOpPS A0 BBICOTHI 10 KM MOXHO
ONpeNeanTh, UCIONB3YsS CICAYIOIIME YIPOIICHHBIC aJrOPUTMbI, KOTOpPhIE OCHOBaHbI Ha MoaOOpe
OMITUPUYECKOTO YpPaBHCHHA, OIMUCBIBAIOIICTO MOJCJIL pacu€Ta METOAOM CYMMHUPOBAHHA CHCKTPaJIbHBIX
JIMHUHM, W COTJIACOBaHMs ¢ 0ojiee TOYHBIMH pe3ysibTaTaMd B Tpejaeiax cpemHed morpemHoctd +10% Ha
4acTOTaxX, yIAJICHHBIX OT IIEHTPOB OCHOBHBIX JIMHUH MOTIOMEHU. AOCOIOTHOE 3HAYEHUE PA3HOCTH MEXKIY
pe3ylibTaTaMH pacyeToB, MOMYYEHHBIMH C IIOMOIIBI0 3THX alTOPHUTMOB W METOJIOM CYMMHPOBAHHS
CIIEKTPANBHBIX JIMHUN, KaK TPaBWIIO, oka3bsiBacTcst MeHbIe 0,1 1b/KM B TOCTHTaeT CBOETO MaKCHMAaJILHOTO
3HadeHus mopsaka 0,7 nb/km Ha gactore okosno 60 I'Tm. Berme 10 kM 1 B TeX cioydasx, Korma Tpedyercs
BBICOKast TOYHOCTH, CIIEAYEeT MCIOJIB30BaTh METOJ] pacdeTa, OCHOBAaHHBIA Ha CyMMHPOBAHHWH CHEKTPATBHBIX
JTUHUH.

3aryxanue Y, (1b/kM) B cyxoM Bo3ayxe ONpeaessieTcs KaK:

s f< 54 IT'T:

2.8
Yo = 7217 + 0,625 £ %1073 (22a)
S fR034rkS (54— M rog3g, [

it 54 TTu < f< 60 [T

Yo = exp{% (f —58)(f - 60) - ln%(f ~54)(f — 60) + “’#u say(f - 58)} . ()

st 60 [T < f< 62 T

—-60
Yo =Y60 + (Y2 — Yso)fT , (22¢)
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it 62 I'Tu < f< 66 ['T:

13

vo=exp{ 162 (£ — 64)(f - 66) - 764 V64— 62)(f —66) + 166 766 (f —62)(f - 64)} (22d)

st 66 [T << 120 I'T:

vo = 1302x107435 + 0.28%; " , 0,502E6[1-0,0163E;(/ - 66)]
T L -18TS 42915 (f —66) 0% 1 15E

it 120 T'T < f< 350 '

-4 0,3
_ 3,02)(1(_)5 15+ 02837} — f27‘213«35><10_3+8
1+1,9%107° 15 (£ ~118,75)% +2.91r7 7"

pH:

& =0(r,,,;0,0717;-1,8132;0,0156;,~1,6515)
&, =0(r,,1,;0,5146,—4,6368,~0,1921;~5,7416)
& =¢(7,,7;,;0,3414,-6,5851;0,2130,~8,5854)
&, =0(r,,,;—0,0112;0,0092:-0,1033;-0,0009)
& =9(r,,,;0,2705,-2,7192;~0,3016;—4,1033)
&6 =0(r,,7,;0,2445,-5,9191;0,0422;-8,0719)
Vss =2,1920(r,,1;:1,8286,—1,9487,0,4051;,-2,3509)
Yss =12,590(r,,7;,;1,0045;3,5610;0,1 588;1,2834)
Yoo =15,00(r,,7,;0,9003;4,1335;0,0427;1,60838)
Yoo =14,280(r,,1,;0,9886;3,4176,0,1827;1,3429)
Yos =6,8190(r,,7;;1,4320,0,6258;0,3177,-0,5914)

Yes =1,9080(7 ,7,;2,0717;-4,1404;0,4910;—4,8718)

pa t’

0=-0,003060(7,,7,;3,211;—14,94;1,583;-16,37)

o(r,.1,,a, b,c,d)zr;’r,bexp[c(l—rp)+d(1—r,)],

}fzrg x1073 ,(22¢)

(22f)

(22g)

(22h)

(22i)

(22j)

(22k)

(221)

(22n)

(220)

(22p)

(22q)

(22r)

(22s)

(22t)

(22u)
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rue:
f: uyacrora (I'T);
rp=p/1013;
r = 288/(273 +1);
p . nasienwue (tlla);

t: Ttemneparypa (°C), mpuueM eciv HeOOXOJMMbIE TaHHBIE O TEMIEPATYpE HEIOCTYIHBI, TO

CpeqHHE 3HAYEHMs TEMIIEpaTypbl MOXHO B34Th W3 KapT, NPHUBEICHHBIX B PexoMeHpanmu
MCO3-R P.1510.

JUist mapoB BOAIBI HOTOHHOE 3aTyxaHue Yy, (1b/kM) onpenensercs Kak:
] 3,98n; exp[2,23(1 - 7;)] 11,96, exp[0,7(1 —7;)]
Y (f - 22,235)% +9,4207 (f —183,31)% +11,14n?

, 0,081y expl644(1—=r)] 3,66, expll,6(1—7,)]
(f —=321,226)% +6,29n7  (f —325,153)% +9,22n?
, 2537 exp[L09(1 —7,)] | 17,41, exp[L46(1~7,)]

g(f,22) +

S S (23a)

(f —380) (f —448)

844,67, exp[0,17(1 -1, 290m, exp[0,41(1 -7,
(f —557) (f=752)
4 _
N 8,3328x1?fn21e7x8po[)02,99(1 il g f,1780)} F2250 107
IIpHU:

M =0,955r,1"% +0,006p (23b)
ny =0,735r,1," +0,03531p (23c)

f-1Y

l f+1

rze P — INIOTHOCTh NTapOB BOABL (/).

Ha pucynke 5 npuBeneHbl KpUBbIe IOTOHHOTO 3aTyXaHHs B CyXOM BO3AyX€ M B Iapax BOJABI HA YaCTOTax OT
1 1o 350 I'T'; Ha ypoBHE MOPSI IPH MIIOTHOCTH TapOB BOJBI 7,5 /M3,

2 3aTyxaHue Ha Tpacce

2.1 HazemHble Tpaccol

JJ1 TOpH30HTANBHOM TpacChl WK IS CIIeTKa HAKIIOHHBIX TPacc, MPOXOISAIINX BOIM3U 3eMIIH, 3aTyXaHue Ha
Tpacce, A, MOXKHO 3aIicaTh Kak:

A:’YrOz(’Yo"_’YW)VO HB: (24)

TJe 7y — JUIMHA TPAcCh (KM).



IMoronHoe 3atyxauue (ab/km)
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PUCYHOK 5

IloronHoe 3aTyxaHue 3a cueT aTMOc()epPHBIX ra30B

orree |

I

—
e =

Oomee / Cyxoii
f/ BO3IYX
- '
— Fi il 5
il
gt ;
A
;
[aps1 Bogs!
5 2 5 ) 2 3.5
10 10
Yacrora (I'T'r)

Haenenne: 1 013 rlla
Temneparypa: 15° C . 0676-05
Konmenrparms mapoB BomsL: 7,5 r/m
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2.2 HakJy10HHBIE Tpacchl

B 3TOM myHKTE IPUBOASITCS MPOCTHIC AJITOPUTMEI pacueTa 3aTyXaHHsl B aTMOC(EpPHBIX Ta3aX Ha HAKIIOHHBIX
Tpaccax, IpoXoaAIuX depe3 arMochepy 3eMiH, OCHOBaHHBIE HA ONpEeNIeHNH 3HAYCHHS 3KBUBAICHTHOU
BBICOTBI, HA KOTOPYIO CJeIyeT YMHOXXHTH BEIWYHHY 3aTyXaHHs, ONPEAEICHHOTO B II. 1, JJIS TOTO YTOOBI
MOJIY4YUTh 3€CHUTHOC 3aTyXaHHC. 3HayeHHUsI DKBHUBAJECHTHON BBICOTHI 3aBHUCST OT JAaBJICHHUA U IIOOTOMY MOTYT
WCIIONIB30BAThCS YIS OTPEACICHUS 3aTyXaHUsl HA 3€HUTHBIX TpaccaX OT YPOBHS MOpS JIO BBICOT MPUMEPHO
10 kM. PesynpTupyromue 3HaYeHNs 3aTyXaHHs HAa 36HUTHBIX TPAaccax OT YPOBHSA MOPS 10 BBICOT IPUMEPHO
10 kM MOXHO oOmpeAenuTh ¢ TOYHOCThIO +10% mmsa cyxoro Bo3myxa m +5% Juia mapoB BOZBI, €CITH
HCIIOJIb30BAaTh 3HAYCHHA OaBJICHUA, TEMIICpATypbl W INUIOTHOCTH IIApOB BOJbI, COOTBCTCTBYIOUIWEC
paccmarpuBaemoii Beicote. Ha Beicotax Oomnee 10 km u ocobenno s vactor B mpenenax 0,5 [T ot
LIEHTPOB PE30HAHCHBIX JIMHAH Ha IO0OW BBICOTE MOJDKHA HCIONB30BATHCA NpOIleNypa, ONMUCAHHAS B
IIpunoxenun 1. Cnemyer OTMeTHTh, 4YTO TrayccoBa (yHKIHMS B ypaBHeHHH (25b), omumchIBaromas
SKBHMBAJICHTHYIO BBICOTY JJIsi Kucjaopoia B auanazoHe 60 [T, MoxkeT Ha oONpeAeieHHBIX YacToTax
MPUBOJUTh K TOrperrHocTsM Oonee 10%, MOCKONBKY 3Ta Mpoleaypa HE B COCTOSHUU BOCIIPOM3BECTH
CTPYKTYpY, ITIOKa3aHHYIO Ha pucyHKe 7. [IpuBeneHHbIE HIDKE BRIpaXKEHUS TOJTYUYESHBI N3 3HAYCHUH 3€HUTHOTO
3aTyXaHus, BBIYHCICHHBIX TO Tporenype llpmmoxkenns 1, ducieHHO CyMMHpPYS 3HA4YEHHUS 3aTyXaHHUS B
nosioce mupuHot 500 MI'm; mosTomy pe3yNbTUPYIONIME 3HAueHHUS 3aTyxaHus 3()(PEKTHBHO OTpaXkaroT
puOIM3UTEIbHBIE MUHUMAIIbHBIC 3HaueHus B nuana3one 50-70 ['Tu. 3aryxaHue Ha Tpacce ¢ YIiIOM MecTa,
OTIMYHBIM OT 3€HUTHOTO, MOXHO OIIPENEIHTh, UCIIONB3YS MPOIEAYPHI, ONMUCHIBAEMBIC Jaliee B HACTOSIIEM
ITyHKTE.

,Z[JIS[ CYXO0ro Bo3ayxa 9KBUBAJICHTHAs BbICOTa OIIPEACIIACTCA KaK:

6,1

h :—(1+t1+t2 +t3), (253)
© 140,177,
rae:
4,64 ?
1 :Lexp - S =397 (25b)
140.0667-2" 2,87 +12,4exp(-7.9r,)
b p p
0,14expi2,12r
t,= > p( p) (25¢)
(f-118,75)° +0,03lexp(2,27,)
_ 106 £2
[ = 0,0114}2 _y 0,0247 +0,0001{5+ 2,61 10 {7 : (254)
14+0,147,%° 7 1-0,0169 f +4,1-107 f* +3,2-107" 1
IIpu OrpaHUYCHUH, 3AKITIOYAOIIEMCS B TOM, 4YTO:
h, <10,7r)° ana f<70TTwm, (25¢)
a U1 BOAAHOI'O Iapa SKBUBAJICHTHASA BbICOTA paBHA!
h, =1,66| 1+ L3 9‘;W + 3,3 73 w + L> 82% (26a)
(f —22,235)" +2,560,, (f—18331) +4,695, (f-3251) +2.89c,
s f < 350 T
1,013
> (26b)

o = .
" 1+exp[-8,6(r, —0,57)]

3enuTHOE 3aTyxaHue Ha gactoTax oT 50 mo 70 [T’ ssBiIsIeTCs CIOKHOM (PYHKITHEH OT YaCTOTHI, KaK MMOKa3aHO
Ha PUCYHKe 7, W TIPUBEACHHBIN BHIIIE aJTOPUTM pacdeTa ¢ OMOIIBI0 AKBUBAJICHTHOW BBICOTHI MOXET AaTh
JIUIIG TIPUOIKEHHBIE PEe3YIbTaThl, KOTOPBIE, KaK MPaBUIIO, CBOIATCA K TIOTYYSHHIO MHHUMAIBHBIX YPOBHEH
3aTyXaHus, XapaKTEPHBIX JUIsI 3TOTO YacTOTHOTO muamna3oHa. Jlms Oojiee TOYHBIX pPACUYETOB CIEMyeT
00paTUThCS K TIpolieaype, onmucannoi B [lpmnoxkennn 1.



Pex. MCI-R P.676-8 17

KoHrenmus 3KBUBaJICHTHON BBICOTHI OCHOBaHAa Ha TMPEANONIOKEHUH 00 3KCIOHEHIMAILHOU aTMmocdepe,
KOTOpasl XapaKTepu3yeTcs INPUBEICHHON BBICOTOM, OMUCHIBAIONICH MaJeHHE IUIOTHOCTH C BBICOTOM.
3aMeTuM, 4TO MPUBECHHBIE BHICOTHI KaK JIJIsl CYXOT0 aTMOC(EpHOTO BO3/IyXa, TaK W JJIS TAPOB BOABI MOTYT
MEHSATHCS TIPH M3MEHEHUHU IIUPOTHI, BpEMEHH T'o/la W/WIIN KJIIMMAaTa, ¥ 9TO paclpeeicHe TUIOTHOCTH TTapoB
BOJIbI B peajibHON aTMoc(hepe MOXKET CHIBLHO OTKJIOHSATHCS OT TAKOBOI'O B 3KCIIOHCHIMATIBHON aTMmocdepe,
YTO TOXKE BEAET K COOTBETCTBYIOIIUM H3MEHEHMSIM TNPUBEICHHBIX BBICOT. YKa3aHHBIC BBIIIC 3HAYCHUS
MIPUMEHUMBI 10 BBICOTHI 10 KM.

Taxum 00pazoM, o0IIee 3eHUTHOE 3aTyXaHUe PaBHO:
A=v,h,+v, h, ab . (27)

Ha pucynke 6 mokazaHo 0o0lliee 3¢HUTHOE 3aTyXaHUE Ha YPOBHE MODS, a TAKXKE 3aTyXaHUE B CYXOM BO3JIyXe
M Tapax BOJbI, MOJYYCHHBIC AJSI CPEIHErOJ0BOM TNOOANbHON STaloOHHOW aTtMoc(epbl, OMUCAHHOW B
Pexomenmanmn MC3-R P.835. B muanazone wactot 50—70 I'T'11 6ostee BRICOKYIO TOYHOCTH MOKHO TIOJTYyYUTh
C IOMOIIBIO KPHUBLIX IJId HYJCBOI'O KHJIOMETpA, NMPUBCIACHHBIX Ha PHUCYHKC 7, KOTOPBEIC ObLIH TIMOJTY4YCHBI
METOJIOM CyMMHPOBAHHUS CIICKTPATbHBIX JTHHHM, ONTMCaHHBIM B [Ipunoxkenun 1.

2.2.1  Yrasl mecra mexay 5° u 90°

2.2.1.1 Tpaccesl 3emusi-kocMoc

JUis yrma mecra, @, Mexay 5° u90°, 3aTyxaHne Ha Tpacce MONy4aeTcs MPU HCIOIb30BAaHUHM 3aKOHA
KOCEKaHca CIeIYIOUIMM 00pa3oM:

I[J'ISI 3aTyXaHHUs Ha TpacCC, OCHOBAHHOM Ha MCTCOPOJIOTMYCCKUX JAHHBIX Y ITOBCPXHOCTHU:
_ Aot 4y
sin @

A b, (28)

rae Ay, =ho Yo uo Ay, =hy vy,
" OJId 3aTyXaHUs Ha TpacC€, OCHOBAHHOM Ha CYMMapHOM COACPKaHUU BOAAHOTO Iapa:

A4, +4,,(p)

A(p)= S nb, (29)

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

2.2.1.2 HakJjioHHBIE TPaCChI

Juia ompeneneHus 3aTyXaHusl HA HAKJIOHHBIX TpaccaxX MEXAY CTaHIMEW, PaclioNIOKeHHOW Ha BBICOTE Ay, U

JIPYTOH, HAaXOIAIICHCS Ha OOJNBINEH BBICOTE, /1, TAe 00a 3HAYCHMS BBICOTHI MeHbIE 10 KM Ham CpemHuM

]

YPOBHEM MOpsl, 3Ha4eHus /i, U h,, B ypaBHeHNH (28) IOIKHBI OBITh 3aMEHEHBI CIIeyIOIIMMH 3HAYECHUAMH /1,
]

uh,:

h, =h, [efh‘ Tho —efhz/hO] KM (30)

h:,v=hw [e—h1/hw _e—hz/hw] KM, (31)

IIPY 3TOM MPEAINONAraeTcsi, YTo 3HaYeHHE P IUIOTHOCTH MAapoB BOABL, HCIOJB3yeMOe B ypaBHeHHH (23), — 3TO
TUIIOTETHYECKas BeINYMHA, pACCUNTAHHAS HA YPOBHE MOPS 10 clleAyromei popmye:

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

rje P; — 3HaueHUe, COOTBETCTBYIOIIEE BBICOTE /1| pacCMaTPUBAEMOil CTaHIMHY, a SKBUBAJICHTHAS BBICOTA IS
IUIOTHOCTH BOJSTHBIX MTAapOB ToJiaraercs paBHoii 2 kM (cM. Pexomenmanmto MCDO-R P.835).

B ypasuenusx (30), (31) u (32) ucmonb3yroTcss pa3HbIe METOIBI HOPMATU3alUNA YKBUBAICHTHBIX BBICOT IS
CYXOro BO3/lyXa W BOASHOTO mapa. Ecnmu cpenHee naBieHUE BO3MyxXa Ha YPOBHE MOpPS MOXKHO CUHTATh
MTOCTOSTHHBIM BO BCEX TOYKax 3eMHoro mapa (u papHbM 1013 rlla), To MIOTHOCTH BOJSHBIX MMAPOB HE TOJBKO
CHJIbHO 3aBHUCHUT OT KJIMMATHUYCCKHUX YCIOBHUI, HO U U3MEPACTCS Y MOBEPXHOCTH (TO €CTh Ha BBICOTE 3€MHOI
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CTaHLMH). 3HaUYEHU MIIOTHOCTH BOJASHBIX MApOB Y OBEPXHOCTH 3eMJTH MpuBosATcs B Pexomengannn MCO-
R P.836.

2.2.2  ¥Yrabl mecra mexay 0° u 5°

2.2.2.1 Tpaccsl 3emusi-kocMoc

B aTOM ciydae JOMKHBI MCIIONIB30BaThesl AaHHbIe B [Ipmnoxkennu 1 k Hactosmied PekoMenmamuu. 1o ke
IIpunoxxkenue ciaeayer NpUMEHSTh U JUIsl YTJI0B MECTa MEHEE HYJIA.

2.2.2.2 HakJjioHHBIE TPaCChI

3aTyxaHHue Ha HaKJIOHHOM Tpacce MEeXAY CTaHLHMEH, pacloyIOKCHHOM Ha BBICOTE /1] M Ha OoJIbIIe BICOTE /1y
(rme 3HaueHus1 obeux BBHICOT MeHbLIE 10 KM OTHOCHUTENBHO CPEIHETO YPOBHS MOPSA), MOXKHO OIIPENETUTDh U3
CJICAYIOIINX BBIPayKCHUM:

\/h_ ﬁRe+h1 'F(Xl)eihl/h” ﬁRe+h2 'F(Xz)eihz/h”
Y _

coS @ cos ©,

A=YO

\/E /Re+h1-F(x1)e_h1/hw - ,/Re+h2.F(x2)e_h2/h“’ 1B, (33)

Y
v COS @ cos @,

rac:

R, : DKBHBAJICHTHBIN pamnyc 3eMJIHM ¢ YIETOM pedpakIuy, mpuBeaeHHor B Pexomenmammm MC3-
R P.834, u BoIpakeHHBIII B KM (IIpH HEMOCPEICTBEHHOW OJIM30CTH K TMOBEPXHOCTH 3EeMITH
00BIYHO NTPUHUMAETCS 3HaUeHHE, paBHOE 8500 KM)

(P] . yroJ MeCTa Ha BBICOTE ]’l]

F: Qynkuus, onpenensemas Kax:

Fx) = 1 (34)
0,661x + 0339x% + 551

(¢, = arccos 1152—:]2 cos (plj (35a)

asi=1,2 (35b)

sl =1,2, (35¢)

Ipyu 3TOM MPEAnojaaracTcs, 4YTo 3Ha4CHUC p IJIOTHOCTHU MapOB BOJBI, UCIIOJIB3YyEMOC B YPAaBHCHUN (23), — 9TO
TUIIOTCTUYCCKAA BEJIIMUMNHA, PACCUUTBIBACMAA HA YPOBHE MODs 11O CJ'IC,[[yIOH.Ieﬁ (bOpMy.]'Iel

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

rje P; — 3Hau€HUe, COOTBETCTBYIOIIEE BBICOTE /1| pacCMaTPUBAEMOIl CTaHIMHY, a SKBUBAJICHTHAS BBICOTA IS
IDIOTHOCTH BOJSTHBIX MTAapOB ToJiaraercs paBHoii 2 kM (cM. Pexomenmanmto MCD-R P.835).

3HaueHus P y MOBEPXHOCTU 3eMIM MOXHO Haiitu B Pexomenmamuu MCO-R P.836. Hcnonb3oBaHue
Pa3IMYHBIX GOPMYJI JUIS 3aTyXaHUS B CYXOM BO3/yXE U B BOJSHBIX Mapax MOSICHIETCS B KOHIIE 1. 2.2,
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Ocna0JieHue 32 cYeT NapoB BOJAbI HA HAKJIOHHBIX Tpaccax

OnucaHHBIA BBILIE METOJ pacyeTa 3aTyXaHHs 3a CUET MapoB BOJBI Ha HAKJIOHHBIX Tpaccax INMpenarnoaraer
3HaHWe MpoQuIs AaBICHUS MapoB BOABI (WM INIOTHOCTH) BAOJNb Tpacchl. B Tex ciydvasx, Korga M3BECTHO
o01ee 00beMHOE CoiepKaHue TapOB BOABI, V7, BAOIb TPacchl, MOXKHO HCIOJIB30BaTh Apyroil meron. Ooiee
36HUTHOE 3aTyXaHHe 3a CYET NapoB BOJBI MOKHO BBIPA3HUTh KaK:

rIe:

f ref :

p ref' =

Pv,ref =

ref

ViP):

Yilfs p, p, 1)

) ) :t~ g
Aw(f,e,P): 0a0173 V[(P) ’YW(f pref pv,ref lef) Z[B, (37)

Sin e YW (j;"ef ’ pref 7pv,r€f ’tref )

gactora (I'T);
yrox mecta (> 5°);
20,6 (I'T);

780 (rIla);

V(P)
4

14 In (—0’22:’(13))+3 (°O);

(t/n);

CyMMapHOE COJepKaHHe BOJSHBIX MapoB s TpeOyeMoro mpoieHTa BpeMeHH (Kr/M2
HnJIn MM), KOTOpoe MOXXHO HOHy‘II/ITL J'II/I6O n3 paZ[I/IOMeTpI/I‘ICCKI/IX I/I3MepeHI/Iﬁ

i 60 u3 P MCD-R P.836 (kr/m2
HpO(l)I/IJ'ICI/I C IMIOMOIIBKO pa,Z[HOSOHI[OB, JINMOO U3 I'CKOMCHIAIIUU - . (KF M
I MM);

NOTOHHOE 3aTyXaHWe B (YHKIMH YacTOTHI, JABJICHMS, IUNIOTHOCTU BOJSHOTO Tapa W
TEeMIIEpaTyphl, BEIYUCIIEHHOE UCXOs U3 ypaBHeHUs (23a) (ab/xm).
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