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\

ATtMmocdepa 3eMiaH BepxHsS
MOJIEJIb NJIOTHOCTH OJ4 BAJJHCTHYECKOro

OBECNEYEHUA NOJETOB UCKYCCTBEHHbLIX IrocT
CNNYTHHUKOB 3EMJIHU
LEarth upper atmosphere, 25645.115—84

Densily model for ballistics support of flights
of arlificial Earth satellites

OKCTY 0080

Jara seegenus 01.07.85

Hacrosiluuii CcTaHZapT yCTaHaBJAHBAe€T MOJEJNb NJOTHOCTH, METO-
AHKYy pacuera H 3HaUYeHHs IlapaMeTPOB IIJIOTHOCTH aTMmocdepbl 3eM-
JU B jaHanasoHe BbicoT or 120 ao 1500 kM aas pasjuyHBIX YPOBHEH
COJTHEYHOH AaKTHBHOCTH NPH HM3BECTHHIX J1aTe€ H BpPEMEeHH IOJeTa Hc-
KyccTBeHHOro cnytHuka 3emau (MC3).

CrangapT npeAHasHaueH AJsi OAJJHCTHUECKOTO o0ecIeueHus MoJie-
TOB HCKYCCTBEHHBIX CHYTHUKOB 3eMJH H NpPUBEAEHHsT  Pe3yAbTaToB
pacuyeToB K OAHHAKOBBIM YCJOBHSIM.

TpeOGoBanns HacTosillero craHgapra sIBJASIOTCH PeKOMEHAYEeMbIMH.

(Usmenennan pepakuus, Ham. Ne 1).

1. OCHOBHBIE NOJO)XEHHA U ®OPMYJIbl 1J1F PACUHETA
MJIOTHOCTH ATMOC®EPDI

1.1. Moseap nioTHocTH BepxHefi atmocdepbl 3eMJHd IMOCTPOeHa Mo
JAaHHBIM 0 TopMmOxkeHuu MUC3 3a nepuon ¢ 1964 no 1987 r.

1.2. Mogeas MJIOTHOCTH aTMocdepsl NpeicTaBJeHa B aHaJHTHYeC-
KoM Buje. KosphuIHEeRTH MOAeNH TJIOTHOCTH aTMOC(hepbl NpHBEEHH
K (PUKCHPOBAHHLIM 3HAUEHHUSM HHJEKCOB COMIHEYHOH aKTHUBHOCTH (Ja-
Jee — (DUKCHPOBAHHBIM YPOBHSIM COJNHEUYHOH aKTHBHOCTH).

1.3. Mamenenns nioTHocTH arMocdepbl OTHOCHTEABHO  CPEAHEro
3HaueHHs B (pa3e LHKJIA COJTHEYHOH aKTHBHOCTH IIPHBELEHLI B CIIPaBOY-
HOM IIPHJIOXKEHHH 1.

1.4. Meroauka pacuetra Ko3addHiHeHTa apOAHMHAMHUECKOTO CO-
nporussenusi HC3 npuBenena B cipaBOYHOM HPHJOXKEHHH 2.

Uapanve opuuuaanHoe
MsparenncTBO cranpapros, 1984

ManateabeTBo crangapros, 1991
[Tepeusnanue ¢ HMaMeHenusimMu

Hacroswmuii cranpapr He MOXer ObITb MNOJHOCTBIO MJAH YaCTHYHO BOCHKPOH3BEAEH,
THPAXKHKPOBAH W paclipocTpaHed §e3 paspewtenus loccranpapra CCCP
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1.5. PekomeHJalui NO HCNOJb30BAHHIO MOAENH TMJOTHOCTH  Bep-
XHeH aTMmocheps aasg OaJjanuctuyeckoro obecrneuenuss  noneros MC3
NpeACTaBJeHbl B CIPABOYHOM NMPUJIONKEHHH 3.

1.6. Onucanue U TeKCT MPOrpaMMBbI pacuera MJIOTHOCTH aTMocdephl
3emau Ha sidpike PopTpaH NMpeACTaBJEHBH B CIPABOYHOM  NpPHJOKE-
HUH 4.

1.7. YrioBble CKOPOCTH BpalleHHs aTMochepbl H 3eMJH NPHHATH
paBHBIMH. [In0THOCTE aTMocdepsl anst BHIcOTH 120 KM onpenensior mno
IFOCT 4401—81.

1.8. ITmotHocTe aTmocdepn p, Kr/m3 BRUHCAAIOT O (opMmye

P:PHK0K1K2K3K4: (1)
Tae py=4ay-expla,—a,(h—a;)'/? |,
rie  a,=9,80665 xr/m?;

Ko=1+(lo+ 1y A1, W) (Fyy—Fo)-Kr
Ky=1-4(c,+¢,-h+cy-h2H-c,-h3) - costetnih(g,2),

rane cosgp= Lx (z-sin8®+c058®(x-cosﬁ+y-sin[ﬁ)),
P=00—S8* —0y(£—10800)4@,;

Ky=1+(dy+d,-h-+d,-h*)- A(D);
Ky=1-(bo+by - h--b,-h?) - (F—Fy,)/F;

K,=1+(e,+e,-hte,-h*te;-h?)- (84—}—85-1?1,—[—86- Ré );

! — MOCKOBCKOE JeKpeTHOe Bpemd, C;

h — reomerpHYecKasi BHICOTa Haj NOBEPXHOCTbIO 06IIEro 3eMHOTO:
JJIMICOHAA (pa3sHHUIEH MexJy BBICOTAMH, OTCUUTHIBAEMBIMH OT ypPOB-
Hs MOpSi U OT 0o0IIero 3eMHOTO 3JJHUIICOHAA, MOXHO npeHeOpedb), KM;

0@, 8@ — NpAMOe BOCXOXKAeHHe M cKJoHenHe Coanna, pag;

0, =7,292115.10-% pan/c — yryioBas CKOpPOCTb BpalleHHsT 3eMJIH;.
X, Y, 2 — TPHHBHUCKHE KOODJAHHATH TOYKH IPOCTPAHCTBA, KM;
S* — 3Be3/lHOe BpPeMs B CPEJHIOK TPHHBHUCKYIO NOJIHOUb, paf;
r=11  x24y?+2%2 — paccTOsHHE OT UEHTPa 3eMJH 10 TOUKH MPO-
CTPaHCTBA C KOOPAHHATAMH X, Y, Z, KM;
Ox — IJIOTHOCTb HOYHOH aTMOCOepHl, Kr/M3;
Fo — ¢uKcupOBaHHBIA YpPOBeHb COJNHEUHO# akTHBHOCTH, 10-22 Br/

(M*Tu);
F — cpenuecyToyHoe 3HaueHHe Huaekca Fio,7, 10-22 Bt/ (mM2I'n);
Fg, — cpeaHee B3BelleHHOe 3HaueHHe HHAeKca Fig,7,10722 Br/ (ML),
ocpenuenHoe 3a 3 obopora Connuma (81 cyr) M paccuHThIBaemoe Mo

dopMmysie
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_ 2, Fow
FSIZ — 0
2w,
{=-—80
0,51
rime W;=l+ T N L="'—80, '-—'79, ,0,
3Hayenue MHAeKca 1=-—80 coorBercTByer nare, orcrosiuied Ha 80 cyr

ot nathl pacuera Fgy, a t=0 cooTrBeTcTBYeT nate pacuera Fgp,

F 10,7 — HHOEKC COJHEUHOH aKTHBHOCTH, DABHBI IVIOTHOCTH NMOTOKa
paauousnyuenusi Conuna Ha BoaHe aauHoi 10,7 cM (Ha wacrote 2800
MTI'n), BoipaxeHHOM B CONIHEUHBIX eaunuiiax notoka 10-22 Br/(m2I'n);

K, — xBasujiorapudMuueckuil njaaHeTapHbli cpeAHECYTOUHBIH HH-
JIeKC TeOMAarHUTHOH aKTHBHOCTH,

Kr — 1.102 M2T'1/BT — HODMHPYIOLIH{I MHOMXKHTEJb,

Ko — MHOXHTeNb, YUYUTHIBAIOUHHA H3MEHEHHE MJOTHOCTH aTMocde-
pHI, CBSI3aHHOE C OTKJOHeHHeM Fg; OT Fo;
K, — MHOXHTeJb, YUUTHIBAIOIIUH CYTOUHbIH 3dQdeKkT B pacnpenene-

HHUH TIJIOTHOCTH,
K; — MHOXKHTeNb, YUUTHIBAIOUIHH 110JYyTroA0BOH 3 (eKT,
K; — MHOXHTeNb, YUMTHIBAIOIIUMIA H3MEHEHHe IJIOTHOCTH, CBf3aH-

HOe ¢ OTKJoHeHHeM F or Fjy

Ky — MHOXUTeJNb, YUHTHIBAIOLIHH 3aBUCHMOCTb ME€XJY NJIOTHOCTBIO
aTMOCQepH H reOMardHUTHOH aKTHBHOCTHIO,

¢ -— LEHTPaJbHBIH YroJs MeXAy TOYKOH NPOCTPaHCTBA, AJs KO-
TOPOH pPACCUHTHIBAETCS IJIOTHOCTb, H TOUKOH NPOCTPaHCTBA
C MaKCHMaJIbHBIM 3HaYe€HHEM IIJIOTHOCTH B €e CYTOUHOM pac-
npeieseHuH, paj,

@1 — KO3(p(HUHEHT MOJAEeJNH, PABHBLIA yIJy 3amas3fiblBaHHs MaKCH-
MyMa NJOTHOCTH IO OTHOILIEHHIO K MAaKCHUMyMYy OCBelUieHHOC-
TH, pan,

A(D) — MHOXHTEeNb, XapaKTePHU3YIOLIHi BJAHAHUE NOJYTOJ0BOro 3¢-
(¢eKTa Ha NJOTHOCTb aTMoc(epHl,
D — KosuH4ecTBO CYTOK, MpOLIeAIIHX OT HayvaJa roja,

a;, ag, az, do, dy, dsy, by, by, by, Co, €1, €3 €3, Mo, N1, @1, €0, €1, &3, €3,
€y, s, e lo, 1}, Iy — Ko3hdUIMEHTH MOJENH, UCTOJb3yeMble NJs pac-
yeTa MJOTHOCTH aTMocdepbl NPH pPa3/JHUHBIX 3HaueHHdX [, 3HaueHHSd
xo3dhdunmentoB aaga 120 kem<h< 180 kM npusBelens B Tabua. 1, aas
180<h<600 kM — B Taba 2, nag 600<h <1500 kM — B Tabs1 3.

Ta6Jauibl COCTAaBJEHB AJs ceMH (PMKCHPOBAHHBIX YPOBHEH COJIHEY-
Ho#i akrtuBHocth Fo=75, 100, 125, 150, 175, 200, 250 (10—22 Bt/
(mM2T'n)) Ilpu pacyere maOTHOCTH aTMOC(EPH HCIOAb3YIOT 3HAYEHHSA

K03pdHIHEHTOB Mofenu Aasi Fo, Guauxaiiiero K 3HadeHHIO Fg.
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Ta6auua 4
3naueHus MHoxuteas A(D)

D, cyr A(D) D, cyr A(D) D, cyT A(D)
0 —0,028 130 0013 260 0015
10 —0045 140 —0037 270 0070
20 —0 047 150 —(0 086 280 0115
30 —0.035 160 —0 128 290 0144
40 —0011 170 —0 162 300 0155
50 0022 180 —0 185 310 0145
60 0 057 190 —0199 320 0120
70 0090 200 —0202 330 0 084
80 0114 210 —0193 340 0044
90 0125 220 —0173 350 0 006
100 0118 230 —0 140 360 —0023
110 0 096 240 —0 096 370 —0 040
120 0.060 250 —0 042 — —_—

(N3amenennan penaxkuuns, Ham. M 1)

3nauenuss mHOXHUTeAst A(D) ¢ warom 10 cyT npuBeaens B Taba. 4
(Ha nmpoMexXyTouHble MOMEHTH BpeMeHH 3HaueHHs1 MHoxureass A(D)
HaXOASAT JUHEHHON HHTEPNOJSIHEH).

2 TABJINLLBI MAPAMETPOB MJIOTHOCTH ATMOCYEPDI

IlapaMeTps NJOTHOCTH aTtMocdepbl  AJsi ceMH (UKCHPOBAHHBIX
YPOBHEH COJIHEUHO¥ AKTHBHOCTH B (PYHKIHH BBHICOTHI  NPHBEAEHBH B
taba, 5—11:

Or — TJIOTHOCTb HOYHOH aTMOc(ephl, BHUUCAEHHass mo (opmye

(1);

K¢ — BesanunHa, XapakTepH3ymoolllasi BEKOBOe H3MeHeHHe MJIOTHOC-
TH HOYHOH aTMocdeps B ll-leTHeM LHKJE COJHEYHOH aKTHB-
HOCTH

Ké:lo+11h+lzh2,
K1 — amnautyna cyTouHoro ad@ekta, BHUHCAEHHasA MO QopMyJe
Ki=cy+cy-htcy-h®H-cy- R,
K2, K3, K4 — BeJHUHHB, XapaKTepH3YIOL[HEe, COOTBETCTBEHHO,

BJHsHHE MNoJayrojfoBoro sadg¢dekra, paanousnaydenus CoaHua H reomar-
HUTHOH aKTHBHOCTH, BHIYHCJIEHHbIE TIO hopMysnaM:

K,=dy+d,-h+-d,-h*
K;=b,+b,-b+b,-h%
K,=ey+e,-h+e,-h*+e,-h.
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NNPHJIOXEHHE t
Cnpaso4roe

U3MEHEHHS NJAOTHOCTH ATMOC®EPDBI B $A3E
LLUKJIA COJTHEYHOH AKTUBHOCTH

1 3naueHus NpefeJbHBIX OTHOCHTEJIbHBIX OTKJOHEHHII NJOTHOCTH  aTMochephr
8pminn 8P max MO BHICOTE OT €e CPeAHWX 3HAUEHHWI 32 NMEPHOA B TOAH HUIKOrO, CPef-

HEro H BLICOXKOrO YPOBHel COJIHEUHON aKTHBHOCTH HpHBeleHH B Taba 1.
B coorBerctBun ¢ I'OCT 25645 102-—83 cuurTaloT HHM3KMH YpOBEHb COJIHEYHON
AKTHBHOCTH — MHHHUMYM, cpeiHuit — ¢asa pocta ¥ cnaga, a BHICOKHH — MaKCHMyM

COJIHEYHOH aKTHBHOCTH

Tadbauwa |

TIpCAENbILIC OTHOCHTCABHLA OTKIQ ICHNS TNIOT.JOCTH
Huskudl yposeus Cp gnu#t yposcny BLICOKHH YPOBLHb

_— COMUYIOH aK THBUOCTH CONCY IO AKTHRHOCTH COJTHE YHOH aK THBHOCTH

%min % P max+ " e % 8omaxs % | %Pminy % % man: °
160 —15 +20 —11 +18 —10 +15
200 —17 +95 —17 199 —15 +20
240 —20 +30 —22 +27 —20 +30
300 —27 +35 —30 440 —95 +40
400 —45 +50 —43 +52 —35 +50
500 —55 +60 —50 +57 —-45 +50
600 —60 +65 —57 +62 —50 +60
900 —35 +-55 —50 ~+60 —95 +60
1200 —40 +50 —42 +52 —47 +55
1500 —35 +47 —37 +47 —37 +50

3HaueHHs 8pmin B Op max NMOJYUEHB ¢ Hchosb3oBaHHeM (opmydanl (1) Hacroslie-

ro CTaHAapTa W NaHHHX 00 HHAeKCax cojHeuHOH akTHBHocTH F H K p 32 nepHon
1964—1987 rr.

2. 3HaueHus NpeJeJbHHIX OTHOCHTEJBLHHX OTK/JIOHEHHH  H3MEHEHHS TJIOTHOCTH
atMocdepsl 338 OJHH cyTky Op IO BEICOTEe 3a NEPHOA B rOJbl HHU3KOTO, CPeIHero H
BLICOKOTO YPOBHSI COJIHEYHOH AKTHBHOCTH IpHBeAeHHl B TabJ. 2.

3. MsMeHeHud OTHOIleHHS NJOTHOCTH aTMocdepnl NpPH pPa3jHYHLIX (GHKCHPOBAH-
HBIX YDOBHSIX COJMHEUHOH aKTHBHOCTH K IJIOTHOCTH NpH ypoBHe  Fo=75.10—-22 Br/
(M>T'n) mo BrIcOTe yKa3auel B Tabu. 3

HopMupoBaHHEIE aBTOKOPPeNANHOHHEE (PYHKIHM HEBA30K MOJEJH IJIOTHOCTH aT-
Mocthephl AJ51 HH3KOrO, CpelHero M BHICOKOIO YPOBHed coJiHeyHOH akTuBHOCTH (CA)
npUBeJeHH Ha uepT. 1.

Cpenune KBajpaTHYecKHe OTKJOHEHHS HEBA30K MOMENH INJIOTHOCTH aTMocdepH,
BHUKCJeHHHEe N0 TopMoxkenuio MC3 B byHkuuM BuHCOTH (A0 620 KM), NpHBeAeHH
Ha 4epT. 2.

Haunnsie taba. 1—3 Hcmoab3ylT OpH ONpejeJeHHH AHAaNa30HAa H3MeHEeHHH OaJ-
JHCTHYeCKoro Koadoduunenra, xak Kosdduuuenra corJacoBaHHs, H KaK HCXOAHHE
JaHHHE NpH anpHOpHOi OuEHKe TOYHOCTH NPOrHO3HpoBaHus ABHkeHus HC3.
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TaGauma 2
[lpcaesibibie OTHOCHTENbHEE OTK/IOHRHHS! TIIOTHOCTH Ha 1 cyT, %
Huskufl ypoBc¢HB Cpepuuil yposenb Bulcoku#l ypoBeHb
- COJIHE YHOH AKTHBHOCTH coaneyyoil aKTHBHOCTH CONHeqHON AKTHBHOCTH
% 1min 89 1max 3 pmin 80 xmax % 1min % pmax
160 —15 415 —12 +17 ~—10 +10
200 —15 -+20 —12 +17 —15 +15
240 —17 +25 —17 +17 —15 +15
300 —25 435 —22 +27 —20 +25
400 —40 +50 —32 -+40 —30 +35
500 —45 +55 —37 457 —45 +45
600 —45 +55 —40 4-60 —45 +55
900 —25 +35 —27 +27 —40 +40
1200 —35 +40 —30 +42 —25 +4-30
1500 —35 445 —37 +45 ~—30 '+35
Ta6aumga 3
QOTHOWEHHA NAOTHOCTH aTMOCHEpH!
Fy, 10722 Br/(w?-Tu)
h, ¥M
100 125 150 200 250
160 1.080 1.223 1.333 1.463 1.586
200 1.161 1.478 1.710 1.989 2.270
240 1.288 1.776 2.165 2751 3.355
280 1.398 2.058 2.648 3.705 4.856
320 1.498 2.332 3.166 4879 6.873
360 1.591 2.603 3.723 6.308 9.533
400 1.678 2.873 4.323 8.033 12,991
500 1.883 3.555 6.031 13.943 26.442
600 2.075 4.260 8.075 22.857 50.168
900 1.923 3.336 5.491 12.811 26.684
1200 1.828 2770 3.989 7.239 12.485
1500 1.755 2374 3.044 4,375 6.156
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NPHJIO)KEHHE 2
Cnpasounoe

METOJAMKA PACYETA KO29PHUHUEHTA
A3PONUHAMHUYECKOIO CONMPOTUBJNEHHUSA UC3

Ilpn onpegeneHun ko3dhodulLHeHTA a3POAHHAMHUECKOTO  CONPOTHBJIEHHS (C"a)

HC3 npuHSITH cjefyioUle OCHOBHBIE MCXOJHBle INPEAIOJOXKEHHS DEeXHUM OoOTeKaHus
nosepxHocTd MC3 paspexxkeHHHM ra3oM BepxHeH arMochepm  — cBOOOZHOMOJEKY-

[ — -

AsspHbIf, HaleralollHid IOTOK rasa, HMEIOLIHH IEpeHOCHYI CKopocTh v=u- [0Xr],
COCTOHUT H3 MOJEKYJ ¢ Temrnepatypoit T, CKOPOCTH KOTODPBIX pachpeleseHH IO 3aKOHY
Makcsenna; MoJieKyssl HaGerawoulero nMoTokKa rasa HCNBITEIBAIOT OJHOKpATHHIE cOYyAa-
peHus ¢ nonepxnocmro HUC3, xapaxrep OTpaxKeHUst MOJeKyJa or nosepxHoctd HMC3—
NonHOCTLIO AUDPY3HHI (Koatbq)mmembl aKKOMOJalMH HOPMAaJIbHOTO W KacaTeJbHOTro
MUMIYJbCOB pPaBHH €AMHHIE), NPH 3TOM JMOcJe OTPAXKEHHS MOJIEKYJabl KMEIOT CKOpoc-
TH, pacrnpefe/eHnsle no 3aKony Makcsenya, ¢ TemMnepatypoll moBepXHOCTH Ty, 3aTe-
Heune OJHHX 3JeMenToB MC3 ApyrUMH VYHUTHIBAIOT 110 aHAJOTHH C reOMeTpHUeCKOR

ONTHKOH
[Ipy NPHHATHIX HCXOAHBIX HPEANOJIOXKEHHAX NPOEKUHH Ha OPTHl 7 H T BEKTOpaZ
aspoanHaMuuIeckod cuanl P, u P. , OTHeCeHHBIE K CKOPOCTHOMY Hanmopy pv?/2g, u
ReHCTBYIOLUIHE Ha 3JeMEHTapHY niomanky dF g, COOTBeTCTBEHHO paBHH'
2 1+erfz To 2 z
—0s0 1(2) * 5 ]/—-[—” : _g_(_(_%, =sin® M) ,
VaaleM,, oy MZ T M ]/\m
R 2 2
v(2)=exp(—22)+Vm z(1+erf2), erfz= j exp(—x2)dx, (D)
g

0
2= V’\-J/'—QMOOCO‘G,

rne M =v/a_ — uncno Maxa Haberamwliero noToxa,
@ ., — CKOPOCTb 3BYKa B HEBO3MYILIEHHOM IIOTOKe, M/c,
Y — OTHOLIEHHE YJAEeJbHBIX TENJOeMKOCTed,
n — BHYTPEHHSAS HOpPMaJsh h 3JeMeHTy dF p noBepxHOCTH,
© — yroa MexJy BEKTOPOM CKOPOCTH Haberaiollero ITOTOKa H BHYT-
peHHeH HOpMaJiblo, paj,

erf z — vHTErpaJ BepOSATHOCTH
Has onpenenenns xosadduuHeHTa a’3pOAHHAMHYECKOTO conporuBaeHusa C , (a)

HC3, npuxymerocss noa yrjioM aTakH o, Hapy>KHYIO NOBEPXHOCTh €ro YCJOBHO pas-
6uBaloT Ha K 5JeMeHTOB NPOCTOH reoMerpudyeckoll ¢opmel (HanpuMep, NJAACTHHA,
UHJHHIPHYECKAs!, KOHNUUecKas, chepuueckas mOBEepXHOCTH W Ap ) [as kaxporo k-ro
aneMenta (K=1, 2, ., K) BBIUHCJSIOT CHJIy a3POAHHAMHYECKOrO COMNPOTHBJEHHS M-
TEeM HHTErpHpoBaHus Mo 0OTeKaeMoi NOBepXHOCTH F , BeIpaXKeHHs NPOEKUHH Ha OChb
Xa CHJIB, JeHCTBYIOIIEH HA 3JEMEHTApHYIO MIOIKAAKY dF g . Pe3yabraThl BHUHC/JIeHHH,
noNyueHHHX A K aneMeHTOB, CYMMHPYIOT H OTHOCAT K XapakrepHo# mmomaan UC3
Fy =const ¥ aspogHHAMHYECKOMY CKOPOCTHOMY Hamopy puv2/2go
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K
Cry()=2R ; [Fypo®= X | (P,c0.®+P_ sin®)dF,/F., (2)
k=1 Fk

—

rae R"a — MNpPOEKLHs CyMMapHOR a3pojHHAMHYECKOH CUJbl HA OCb Xo (COS (X4,

v)=1).
[lpu ompenesieHHH B MOMEHT BpeMeHH { KO3(¢HIHeHTa a3pPOAHHAMHYECKOTO COIl-
porussennst C, (a(t)) neopnentupoBanHnx MC3 (Bpallamoumuxcs OTHOCHTEbHO He-
a —_—

KOTOPO# OCH COYTHHKA) B CHJY MaJIOCTH YIJIOBOM CKOPOCTH W BTOPYIO COCTaBJIAIO-
IIYIO CKOPOCTH ¥ He yuntoiBawoT. Ilpu stom aasi  onpejenennss C ¢ B HHTepBaJe
1

speMenn or t a0 t+T,p ycpeaHsOT MO BPEMEHH 3HAYEHHs h03((HUHEHTOB COMPO
THBJICHHS

T

— ap
Cop= —— { Cx,(a(t))dt, (3)
Tap ¢ @

rae T pp — nepuop o6Gpautenus KIC3.

[Torpewtnocts npH onpefefeHuH K03(pPHUHEHTOB a3pOAMHAMHUECKOrO CONPOTHB-
nedns MC3 no npuBesenHoli MeTonHke B of0wieM ciyyae ne Gojee 30 %. Hasa HUC3,
6au3kux no ¢opMe k chepHUeCKOH, NOrpelIHOCTL B onpepenenn C ,  OLEHHBAIOT

a

menbuie 7 %.

INPHUHJTO)XEHHE 3
Cnpasouroe

HCHOJb30BAHHE MOJEJIH NJIOTHOCTH BEPXHEH
ATMOC®EPHI OJ151 BAJIJIMCTHYECKOTIO OBECHEYEHHUSA
MOJIETOB HC3

[lpn GannuctuueckoM obecnevenuu nosetroB MC3 ¢ pesbio noBbILIEHHS TOYHOCTH
onpeaeneHusi ¥ nporHo3upoBaHusl opOut HMC3 pekoMeHAYIOT PaccYHTHIBATH ILIOTHOCTH

C yyeTOM TeKYIIHMX H NPOTHO3HPYeMbIXx HHIEKCOB F u K, , a Takxe CyTOYHOIrO H MO-
ayroaoBoro 3¢ dekros.

Oobecniededrie nAaHHBIMH 00 HHACKCAX COJHEYHOM H TreOMarHuTHOH akTUBHocTed
F u K, BosmoxeHo B Hacroslee Bpemsi na Cayx6y Coaunua Kpome Toro, paunsbie
00 3THX HHAeKcax NyOJHKYIOT B cneuHanbHOH aureparype Ilpu HCnoab30BaHUH 3THX
A3AHHBIX CJEAYET YuecTb 3anasiblBaHHE H3MEHEHHS IJIOTHOCTH aTMocdepbl MO OTHO-
UIeHHIO K BPeMEHaM COOTBETCTBYIOLLHX COJIHEUHOH M TeOMAarHMTHOH akKTuBHocTed [las
COJIHEUHOH aKTHBHOCTH 3TO 3anasabiBaHue — 17 cyT, a AJd reoMarHuTHod — 0,6
CyT.

[Ipy OTCYTCTBHM TeKYLIHMX JaHHBIX 00 HHAEKCAX COJIHEYHOH aKTHBHOCTH IJIOT-
HOCTBL aTMochepn peKOMeHAYIOT pacCUHTHIBATH ¢ HCNOJb30BAHHEM MNPOrHO3HPYEeMBIX
3HauYeHUH 3THX HHAEKCOB HJIH OCpeJiHeHHbIX JAHHBIX 3a NpelIeCTBYIOWHH [ePUHOJ.

B nocaeaneM ciydae B KauecTBe F MPHHUMAIOT cpeiHee 3HauenHe Py . 3a npenwecr-
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syomue 30—50 cyr, B KauecTBe Fg — cpennee anauenne [ g ;32 npejiecTyoliue

81 cyt, a B KauectBe Fq — 3Havenme, Gnuxaililee K Fg), A/ KOTOPOro ecrb K03¢-
¢uunenTs Mogeau, IIpH OTCYTCTBHH AaHHBX 00 uHaekce Kp ero sHauewne NpHHH-

MapT paBHuIM 2,66667. )
IIpy Hcnosb30BaHHH B MOAENR 3-9acOBHIX HH/EKCOB TeOMAarHHTHOH aKTHBHOCTH
KOSPOHINEHTH €4, €5 H € NPHHHMAIOTCA B cooTBeTCTBHM ¢ Taba 1 B dopmyany (1)

B BepaxeHne K, B 3TOM cjyyae BMecTO MHAekca Kp NMOACTaBAAIOT HHAEKC K,; . BH-
yHcAseMbiit no gopmyae

’

Kyj=Kp;—A-r,
tae Kp, — 3-uacoBoi fylageTapHbI WHAEKC reOMAarHHTHOM aKTHBHOCTH,
i=0,1,...nm
0 npu j=0 0,7 npu A0,

B stoM cnyuae 3anasjibiBaHHe AJI reOMarHuTHOH akTHBHOCcTH — (0,25 cyT.

Tabaunma 1
KoadpuuneHTol MHoXuTeAs K, ana 3-4acoBbiX HHIAEKCOB

DHKCHpOBAHHLIN yPOB-Hb cOAHEY 104 akTHBHOCTH Fo, 10_-32 Br/(m2-T 1)
Koadpu- '
HHERTH 75 l 100 l 125 ‘ 150 175 200 250
ey — 12 — 11 — (@ — 09 /+08 — 07 — 05
€5 025 02625 02617 02542 02333 02125 01375
€5 0075 005625 00425 003125‘ 0025 001875| 001875

(HU3menennan pepakuus, Ham. Ne 1).

3Havenns uHgekca K p, HCIIONB3YEeMOTO B MOJAENH IJIOTHOCTH aTMocepsl, HaXo-
JAT no taba 2.

Ta6auuwa 2
TaGauua mnepeBopa
0 0 2+ 9 5— 39 7 132
0+ 2 3— 12 5 48 7+ 154
) 3 3 15 5+ 56 8— 173
I 4 3t 18 6— 67 8 207
1+ 5 4- 22 6 80 8+ 236
2- 6 4 27 6+ 94 9- 300
2 7 4+ 32 7— 111 9 400

Hugeke A, — no TOCT 25645 302—83

3HakM «-+» H «—» cnpaBa OT 3HayeHHs] Kp 031aYaioT, YTO K 3HAYEHHIO, 32J]aH-
HOMY uudpoi, HyXHO npubasutb, coorBetcTBeHHO, +0,3333 unw —0,3333 T e, Ha-
npumep, 3+=3+410,3333=23,3333, a 4— =4+ (—0,3333) = 3,6667

HJ1s HaXOXAEHHS NPOMEXYTOUHBIX 3HAYEHHH HCIOJB3YIOT JHHEHHYIO WHTEpPIOJs-
1HIO.
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[Tpu orcyTcTBHE AaHHMX 00 uHHAeKce K A0nNyCTHMO HCHOJb30BAaHHE HHAEKca,
OCpeAHEHHOTO 10 HECKOJBKHM CTaHUMAM, HaxoxsuipMcs Ha reppuropun CCCP

B xauvectBe Ko3GhduIHEHTA COrJiacOBaHHS MeXAY IJOTHOCTBIO aTMocdepsi, pac-
CYHTAHHOH B COOTBETCTBHH C HAaCTOSIIUM CTaHAApTOM, H (PAKTHYECKOH NJOTHOCTBHE
atMochepn npH OaanuctHueckom obecneuennn MC3 pekoMesayloT HcnmoJb3oBate Gal-
aucruyeckult kospouurent MC3, nepuopuvecku yTouUHsieMHIH MO pesyabraraMm ollpe-
nenenns napaMerpos op6ur MC3 Hapsany ¢ fanaucThuyeckuM Ko3(P¢HHLUUCHTOM B Ka-
yecTBe Kos(duuuedra cOrjacoBaHUA JONYCKAOT HCIOJAb30BaTb H3MEHEeHHE [epuHoaa
obpamenuss MIC3 3a BHUTOK, CKOpOCTb H3MeHeHHS HepuHona obpailleHHsi, H3IMeHeHHE
6osbLioR MOAyOcH OpOUTHL 3a BHTOK

(HU3menennasa pepakuua, Ham, Ne 1)

HNPHJIO)XKEHHE 4
CnpasotHoe

ONHUCAHHE U TEKCT NPOI'PAMMbBI PACYETA TNIOTHOCTH ATMOC®EPbLI
3EMJIH HA A3bIKE ®OPTPAH
1 Oas vpicotr h<120 XM NAOTHOCTD P PACCUMTHBAWT 1O Hopmyae
p=A,exp(—K;, (h—h,)+Ks (h—h,)?),

rae A, K., Kg, — xoabduuueHTsl, npuBesetusic B Tabauue,
i ~— HOMED ¢J05T

. ht, KM A, Kt /M3 K11' 1/kM Km 1/kM”
l 0<h <20 0 12280-10! 090764 10! —020452 10>
2 20<h <60 090130 10! 016739 062669 102
3 60 <h <100 0 31043-10-3 012378 —0 86999 10-°
4 100<h 0 53675 106 017527 0 12870-10—2

2 Ong BeicoT A>120 kM nnoTHOCTh aTMocdepsl P paccuHTHBalOT no (opmy.ae |
HACTOSIEro CTangapra

3 Obpaluenye K nporpamme
CALL DENSIT (XK, TH, SZ, HKM, SUN, AP, Fi, FSH, D, PR, RO, RU)

4 OnucaHue napaMeTpoB

Bxonnble nmapaMerpnl

XK - MmaccuB, comep:KallHil KOOPAHHATEL TOUKH B TPHHBHUCKOH CHCTEME KOOp-
AHHAT, ZJHHA MacCHBA paBHa 3,

TH — MockoBckoe aekperHoe Bpewm, c,

SZ — 3Be3agHoe BpeMs B TPHHBHYCKYIO NOJHOYb, Paj,

HKM — Brcora MC3 nap noBepxHOCTHIO OOMIETrO 3€MHOrO 3JIMICOHAA, KM

SUN — wMaccuB, copep:Kauuit npsiMoe BOCXOKJIEHHE (ozo) H CKJIOHeHHe (GO )

CoqHua, paj, AJHHA MaccHBa paBHA 2,
AP — 3nauenne unpekca Ap uwau Kp

F1 — 3nauenue uuaexca F,
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FSH — 3Hauedne ungekca Fg,,
D — Bpemsi MOCKOBCKOe B CyTKax OT HayaJja roja,
PR — ecau PR>0, To npu obpamennn kK nporpamMe napamerpy AP npucBansa-

toT 3HauvenHe Kp, ecim PR<O0, 10 napamerpy AP npucBauBanoT 3HaueHne A, H OHO

7iepeBOANTCA B _K—p BHYTpH nporpammul (mognporpamma INTERP (AP, KP))

BrixoaHbie napamerpsl

RO — naortHocTh atmocdepst, Kr/mé;

RU — nnotHocts atMocdepn, xre-c?/m!

5 HWcnoawssyempie 60k COMMON

Ilporpamma DENSIT ucnonesyer tpu obmux 6s0kKa
COMMON /QKOEF/Q (27,3) /YEAR /P(38)

COMMON/UKOEF/U(8,4), GR, WZ, B KOTOpPHX JOJXKHB COAePXKATbCA BCE
HeoOXOANMbBEe JJS BHIUNC/JICHHS KOHCTAHTH JJd (PHKCHPOBAHHOTO YDPOBHS COJHEYHOR
aKTHBHOCTH Fy

6 Onucanus napamerpoB 6iokoB COMMON

Q — IAByMepHBIH MaccHB pa3MepHOCTH 27 X3, cojepiKailui Ko3pPuUHeHTH Mo-
ReJH NJOTHOCTH aTMocdepbl s OAHOro H3 (HKcHpoBaHHHX YypoBHed Fy, Ilepmnie
3JeMeHThl Ka)jaoro cronbua pasHu Fg, nanee caeayioT xoddduuHeHTH MOJEJNH Hac-
TOSAILEro CTaHAapra B coOTBeTcTBHH ¢ Tabn 1, 2 uw 3 n 18, npuueM B nepBoM cToJ6-
e Haxoasirca KodhbuuHeHTH AAS AWanasoHa BecOT oT 120 ao 180 KM, Bo BTOpOM
— ot 180 po 600 km, a B TpetheM — ot 600 go 1500 kM

P — wMmaccuB, cojgepiKallluif 3HAUEHHs NONPABOK MOJAYTOA0BOTO 3¢dekTa u3 tad.
4 1§ 1 & HacTOsLIEro CTaHAapTa, jJHHA MacCHBA paBHa 38,
U — nByMmepHBIi MaccHB pasMepHocTH 83X 4, cojaepxallufi Ko3¢p@uuueHTsl TaOb-

auny, WZ==07292115-10—* (yrsiosas ckopocTb Bpamenus 3ema, paug/c), GR=
=09 80665 xr/m3

5 6 (M3meHenHaa pepakuus, Uam, Ne 1).

7 Jna NpUCBOEHHS HYMHHIX 3HAYEHHH NepeMeHHBIM H3 YNOMAHYTHIX  OOLIHX
6J0K0B caenyeT BocnoJdb3oBaTbess moamporpaMmoit VKM (FSH)

CALL VKM(FSH)

INoanporpamma VKM (FSH) naxoaut Gauxaiimmee k FSH 3nauenne Fy u 3acu-
JaetT COOTBeTCTByWulHe 3ToMy F, 3naueHnss kouwcranr B COMMON 6noku nporpam-
Mn DENSIT
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TEKCT NPOTPAMMDI

SUBROUTINE DENSIT (XK, TH, SZ, HKM, SUN,
* AP, F1, FSH, T, PR, RO, RU)

IMPLICIT REAL*8(A—H, 0—2)

REAL*8 K1, K2, K3, K4, KO, KP

DIMENSION XK(3), SUN(2)

COMMON/UKOEF/U(8, 4), GR, WZ

COMMON /QKOEF/Q(27.3) /YEAR/P (38)

H=HKM

RAD—=DSQRT(XK (1) *XK (1) +XK (2)*XK (2) XK (3) *XK(3))

X=XK(1)/RAD

Y=XK(2)/RAD

Z=XK(3)/RAD

IF (HLT.120.D0) GOTO 5

J=1

IF (H.GE.180 D) J==2

IF (H GE 600 D0) J==3

HD=H*H

RO=DEXP (Q(2, J)—Q(3, J)*DSQRT(H—Q (4, J)))

RO=RO*GR

K1=0Q(8, J)4-Q(9, J)*H+Q(10, J)*HD4Q(L1, J)*HD*H

SD=DSIN(SUN(2))

CD==DCOS (SUN(2))

G=SUN(1)+Q(14, J)—SZ—WZ*(TH— 10800.D0)

SG=DSIN(G)

CG=DCOS(G)

CF=Z*SD+CD* (X*CG+Y*SG)

CP = ((1D0+CF)*.5D0)** ((Q(12, J)4Q(13, J)*H)*.5D0)

Kl=1.D04K1*CP

RO=KI*RO

I=INT(D/10,D0) 41/

SI=P (1) 4 (P (I4+1)—P(I))* (D— (I—1) *10 D0) /10.DO

K2=Q(15, J)+Q(16, J)*H+Q(17, J)*HD

K2=1.D0-+K2*SI

RO=K2*RO

K3=0Q(5, J)+Q(6, J)*H-+Q(7, J)*HD

A= (FI—FSH) /FSH

K3=1.D0-+K3*A

RO=K3*RO

A=FSH—Q(1, J)

KO=Q(25, J)4-Q(26, J)*H-+Q (27, J)-+ HD

KO=1.DO4KO0*A

RO=K0*RO

IF (PR GT 0.D0) GOTO 3

CALL INTERP (AP, KP)
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GOTO 4
3 KP=AP
4 DKP=KP*KP

A=0Q(22, 1)+Q(23, J)*KP+Q(24, J)*DKP

Kd=0Q(18, J)+Q(19, J)*H+Q(20, J)*HD-+Q(21, J)*HD*H

K4= 1.D0-}-K4*A

RO=K4*RO

GOTO 8
5 CONTINUE

DO 6 I=1, 9

IF (H.GE.U(10—1, 1)) GOTO 7
6 CONTINUE

PRINT 120
20 FORMAT (5X, "H<0")

RETURN
7 1=10—1I

DH—H—U(], 1)

DHD—DH*DH

RO=U(I, 2)*DEXP (—U(l, 3)*DH~+U(I, 4)*DHD)
8 RU=RO/GR
RETURN
END
SUBROUTINE VKM(FSH)
IMPLICIT REAL*8(A—H, 0—Z2)
DIMENSION XF(7)
DIMENSION R1(27,7), R2(27,7), R3(27,7)
DIMENSION R11(54), R12(81), R13(54)
DIMENSION R21|(54), R22(81), R23,(54)
DIMENSION R31:(54), R32(81), R33 (54)
EQUIVALENCE (RI1(1,1), R11i(1))
EQUIVALENCE (RI(1,3), R12(1))
EQUIVALENCE (R1(1,6), R13(1))
EQUIVALENCE (R2(1,1), R21(1))
EQUIVALENCE (R2(1,3), R22(1))
EQUIVALENCE (R2(1,6), R23(1))
EQUIVALENCE (R3(1,1), R31(1))
EQUIVALENCE (R3(1,3), R32(1))
EQUIVALENCE (R3(1,6), R33(1))
COMMON/UKOEF/U(8,4), GR, WZ
COMMON /QKOEF/Q (27,3) /YEAR/P (38)
DATA XF/87.5D0, 112.5D0, 187.5D0, 162.5D0, 187.5D0, 225.D0, 400.D0/
DATA R11/75.D0, —18.2991D0, .7009D0, 115.3430D0,
—.6828D0, .5576D—L2, .95288D—6,
—4.384D0, .080629D0, —.4925D—3, 142D —5,
1.5D0, .006D0, .54 1052D0,
—5.1019D0, 06258D0, —.1672D—3,

*® X * &
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—.12D0, .005D0, 015DQ,

—01188D0, .9983D—4, 0.DQ,

100.D0, —18.1909D0, .7D0, 1114.6386D0,
—.7804D0, 7173D—2, —.5578D—5,

—4.384D0, .080629D0, —.4925D—3, .1042D—5,
1.5D0, 006DO, .541052D0,

—5.1019D0, .06258D0, —.1672D—3,
—6.683D0, .11014D0, — 58375D—3, .1083D—5,
—.12D0, .025D0, .0075D0,

—10099D0, .8212D—4, .3125D—8/

DATA R12/125.D0, —18.5200D0, .6419D0, 115.9569D0,
— 822D0, .833D—2, —.1233D—4,

8776D0, —10257D0, .2027D—3, — .4708D—86,
1.5D0, .006D0, .54 1052D0,

—5.1019D0, .06258D0, —.1672D—3,
—5.352D0, .8615D—1, — 44375D—3, 8126D—86,
—.1D0, .02083D0, .0063D0,

— 00768D0, 6362D—4, .3125D—8,

150.D0, — 18.6522D0, .6124D0, 116.4154D0,

— 7376D0, .7597D—2, —.1209D—4,

9776D0, —.0257D0, .2027D—3, — 4708D—6,

1.5D0, .006D0, .5411062D0,
—5.1019DQ, .06258D0, —.1672D—3,

—4.799D0, .077792D0, —.4075D—3, 77083D—6,
—.1D0, .0275D0, .0038D0,

—.0066D0, .4667D—4, 0 DO,

175 D0, — 18.6586D0,. 6038D0, 116 3531 D0,
—.315D0, .02325D0, 26D—5,

—.5632D0, .5743D—2, — 925D—5, 4167D—8,
1.5D0, .006D0, .541052D0,

—5.1019D0, .06258D0, —. 1672D—3,

,—4.903D0, 082708D0, —.45875D—3, .9167D—6,

—.12D0, .04 1'16D0, .0014DO0,

—.4963D—2, .4136D—4, 0 D0/

DATA R13/200.D0, —18.6495D0, .5974D0, 116.2144D0,
* —.5161D0, .005341D0, —.86719D—5,

* —.5632D0, .5743D—2, —.925D—53, .4167D—S8,
1.5D0, .006D0, .54 1052D0,

—5.1019D0, .06258D0, —.1672D—3,

—5.115D0. .086075D0, —.45875D—3, .875D—6,
—. 11D, .0381D0, 0012D0,

—.004 .1'DO, .3463D—4, —3125D—38,

250.D0, —18.7074D0, .5772D0, 116.3395D0,
—.2631D0, .1929D—2, — 1495D—35,

4842D4, —.01604D0, .1405D—3, —.3375D—6,
1.5DG, .006D0, .54 052D,
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—5 1019D0, 06258D0, — 1672D—3,

—3 137D0, 047742D0, — 2275D—3, 39583D—B,
— 09D0, 03118D0, 001DO,

— 00303D0, 2532D—4, — 5556D—9/

DATA R21/75 DO, —15 5605D0, 8248D0, 76 9132D0,
— 8607D0, 007861D0, — 5711D—5,

1 2791D0, — 01576D0, 6499D—4, — 5145D—7,

1 5D0, 006D0, 541052D0,

— 1721D0, .005756D0, — 3635D—5

— 2159D0, 4167D—2, 1587D—5, — 1651D—S8,
— 12D0, 005D0 015D0,

— 01698D0, 1448D—8, — 9535D—7,

100 DO, —15 6408D0, 7754D0, 67 9162D0,

— 754D0  00685D0, — 46D—5,

1 2791D0, — 01576D0, 6499D—4, — 5145D—7,

1 5D0, 006D0, 541052D0,

— 1721D0, 005756D0, — 3635D—5,

— 2162D0, 004086D0, 127D—5, — 1587D—S8,
— 12D0, 025D0, 0075D0,

— 01249D—2, 1111D—3, — 7706D—7/

DATA R22/125D0 —15 2229D0, 7569D0, 55 8165D0,
— 57D0, .00525D0, — 3D—5,

1 2903D0, — 01567D0, 5964D—4, — 4503D—7,
15D0, 006DO0, 541052D0,

— 1721D0, 005756D0, — 3635D—5,

— 1486D0, 003263D0, 3143D—5, — 3429D—8,
— 1D0, 02083D0, 0063DO,

— 7879D —2, 7258D—4, — 3658D—7,

150 DO, —16 9752D0, 6736D0, 85 4440D0,

— 476D0, 0044D0, — 24D—5,

12903D0 — 01547D0, 5964D—4, — 4503D—7,
1 5D0, 006DO0, 541052D0,

— 1721D0, 005756D0, — 3635D—5,

— 1495D0, — 3182D—2, 2825D—5, — 3365D—8,
— 1D0, 0275D0 0038DO,

— 4882D—2, 4692D—4, — 1742D—7,

175 DO, —17 3045D0, 6782D0, 81 9596D0,

— 292D0, 0028D0, — 8D—8,

2057D0, — 2912D—2, .1739D—4, — 85649D—8,
115D0, 006D0, 541052D0,

— 1721D0, 005756D0, — 3635D—5,

— 0819D0, 2358D—2, 4698D—S5, — 5206D—S8,
— 12D0, 04116D0, 0014DO0,

— 5195D—2, 4664D—4, — 2164D—7/

DATA R23/200 D0, —18 266D0, 5797DO0, 100 9417D0,
— 3113D0, 002839D0, — 1089D—5,
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2067D0, —.002911DO0, .1739D—4, —.85649D—8,
1.5D0, 1006D0, .541052D0,

—.1721D0, .006756D0, —.3635D—5,

—.08286D0, .002278D0, .4381D—5, —.5143D—S8,
—.11D0, .0381D0, 0012D0,

—5017D—2, .4282D—4, —.2132D—7,

9250.D0, —19.2782D0, .5118D0, 116.5792D0,
—.3307D0, .002878D0, —.1378D—S5,

0015D0, —.2399D—3, .7006D—5, —.5999D—9,

1 5D0, 006DO, .541052D0,

—.1721D0, .005756D0, —.36356D—5,

—_2048D0, 003596D0, —.1587D—5, —3175D—9,
—.09D0, .03118DO, 001DV,

— 5455D—2, 4273D—4, —.2273D—7/

DATA R31/75.D0, —33.2283D0, .1784D0, 555.0636D0,
7833D0, .002861D0, —.1944D—5,

—4.4D0, 03024D0, —.3283D—4, .1012D—7,
1.5D0, 006D0, .541052D0,

1.0204D0, .002499D0, —. 1519D—5,

—3.8D0, .01972D0, —.1833D—4, .4938D—8,
—.12D0, .005D0, .015D0,

.1083D0, .6694D—4, — 4277D—7,
100.D0, —32.7731D0, .1899D0, 584.245D0,
.725D0, .002675D0, —.176D—5,

—4.4D0, 03024D0, —.3283D—4, .1012D—7,
1 5D0, .006D0, 541052D0,

1.0204D0, 002499D0, —.1519D—5,

—3.7D0, .01783D0, —.1506D—4, .358D—8,
—12D0, .025D0, ,0075D0,

8317D—2, .4837D—4, —.3039D—7/

DATA R32/125.D0, —3816715D0, .2265D0, 571.5408D0,
61D0, .2343D—2, —.1433D—5,

—8.98D0, .04087D0, —.395D—4, .1123D—7,
1.5D0, .006D0, 541:052D0,

1.0204D0; .002499D0, —.1519D—5,

—3.7D0, 0175D0, —.15D—4, 3704D—8,
—.1D0, .02083D0, .0063D0,

4667D—2, .4606D—4, —.27229D—7,

150.D0, —29.7592D0, .2948D0, 528.3389D0,
—.0933D0, .003038D0, —.171 1D—5,
—8.98D0, 04087D0, — .395D—4, .1123D—7,
1.5D0, 1006D0, .541052D0,

1.0204D0, .002499D0, —.1519D—5,
—4.4D0, .1981D—1, —,1806D—4, .4938D—8,
—.1D0, .0275D0, .0038DO,

—101333D0, .7167D—4, — 3518D—7,
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175.D0, —28.8463D0, .314D0, 509.723D0,
—-.3333D0, .3522D—2, — . 1889D—5,
—15.78D0, 105757D0, —.5322D—4, .1512D—7,
1.5D0, .006D0, .541052D0,

1.0204D0, .002499D0, —.1519D—5,

—3.6D0, .01694D0, —.1556D—4, 4321D—8,
—.12D0, .041'16D0, 0014DO,

—.0035D0, .4317—4, —2056D—7/

DATA R33,/200.D0, —26.2994D0, .3817D0, 434.122D0,
_4333D0, 003522D0, —. 1889D—5,
—15.78D0, .05757D0, —.5322D—4, .1512D—7,
1.5D0, 1006D0, .541052D0,

1.0204D0, .002499D0, —.1519D—5,

—3.6D0, .01653D0, —.1528D—4, .4321D—8,
—.11D0, .0381D0, .0012D0,

—.0015D0, .325D—4, —.1389D—7,

950.D0, —28.6627D0, .4231D0, 336,4318D0,
—.175D0, .002642D0, —.1417D—5,
—9.75D0, .003383D0, —.2694D—4, 6481D—8,
1.5D0, 006D0, .541052D0,

1.0204D0, .002499D0, —.1519D—S5,

.1D0, 002639D0, —.2778D—6, —.6173D—9,
—09D0, .03118D0, .001DO,

—.8333D—38, .2817D—4, —.1129D—7/
WZ—.729211500D—4

GR=19.80655D0

DO | J=17

IF (FSH.LE.XF(J)) GOTO 5

CONTINUE

J=6

DO 4 N=1,27

Q(N, 1) =RI(N, J)

Q(N, 2)=R2(N, J)

Q(N, 3)=R3(N, J)

CONTINUE

RETURN

END

SUBROUTINE INTERP (AP, KP)
IMPLICIT REAL*8(A—H, 0—2)
DIMENSION PAP (28)

REAL*8 KP
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DATA PAP/0.DO, 2.D0, 3.D0, 4.D¢, 5.D0, 6.D0, 7.D0, 9.DO, 12.D0, 15.D0,
18.D0, 22,D0, 27.D0, 32.D0, 39.D0, 48.D0, 56.D0, 67.D0, 80.D0, 94.D0,
111.D0, 132.D0, 154.D0, 179.D0, 207.D0, 236.D0, 300.D0, 400.D0/

D =.333333333333D0
DKP=0.D¢
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DO 10 1=1,28
IF (AP LE.PAP(I141)) GOTO 1
DKP=DKP+D

10 CONTINUE

1 A=PAP (I4+1)—PAP (I)
B=AP—PAP(I)
C=B/A
KP=DKP+-D*C
RETURN
END
BLOCK DATA
IMPLICIT REAL*8(A—H, 0—2)
COMMON/QKOEF/Q(26,3) /YEAR/P(38)
COMMON/UKOEF/U (84), GR, WZ
DATA U/06.DG, 20.D0, 60.D0, 100.D0, 150.D0, 800.D0, 600.D0, 900.D0,

+ 1.228D0, .09013D0, .31043D—3, .53675D—6, .20078D—8, .18651D—10,

* 11273D—12, .56916D—14, 90764D—1, .16739D0, .12378D0, .17527D0,

* 45825D—1, .19885D—1, .14474D—1, 39247D—2, ~ 20452D—2,

* 62669D—3, —.68999D—3, .1987D—2, .10167D—3, .97266D—5, .15127D—4,

* 0.D0/
DATA
R/—.028D0, —.045D0, —.047D0, —.035D0, —.0110D0, 0.022D0, .057D0, .09D0,

* .114D0, .125D0, .118D0, .096D0, .06D0, 013D0, —037D0, —.086D0, —.128D0,

* —.162D0, —.185D0, — 199D0, —.202D0, —.193D0, —.173D0; — 14D0, —
—.096D0,

— 042D0, 0.015D0, 07DO, .115D0Q, .144D0, .153D0, 145D0, 12D0, 084DO,
* .044D0, 006D0, —.023D0, —.04DQ/
END

*
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