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roCYJTAPCTBEHHB U CTAHIAPT COIH3ACCP
S

ATMocdepa 3eMJH BepXHSAS

MOJIEJIb IMTJIOTHOCTH OJII BAJJHUCTHUYECKOTO

OBECNEYEHHS NOJETOB UCKYCCTBEHHDLIX rocrt
CINIYTHHKOB 3EMJIH
L.arth upper atmosphere. 25645.115—84

Density model for ballistics support of flights
of arflificial Earth satellitces

OKCTY 0080

Hara seenenusn 01.07.85

Hacrosituuii cranpapr ycraHaB/aHBaeT MOJEJAb NJOTHOCTH, METO-
AUKYy pacuera H 3HA4YCHHs NapaMeTpPOB IJOTHOCTH aTMoc(epbl 3eM-
JU B jpHanasone BbicoT or 120 mo 1500 kM aas1 pasnauuHbIX YPOBHEH
COJIHEYHOH AaKTHBHOCTH MPH H3BECTHBIX AAaT€¢ M BPEMEHH IMOJeTa HC-
KyCCTBEHHOTO cnyTHUKa 3emaun (MC3).

Crangaprt npeAHasHaueH A8 0aJJUCTHYECKOIo obecleueHHs1 IoJie-
TOB HCKYCCTBEHHBIX CHYTHHKOB 3eMJAH M NPUBEAEHHSsT  Pe3YyJbTaToOB
pacueToB K OAHHAKOBBIM VCJOBHSIM.

TpeboBanus HacTosulero craHAapTa SIBJASIOTCS PeKOMEHIYEMbIMH.

( Uamenennan penakuus, Ham. Ne 1).

. OCHOBHBIE NMOJIO)XEHAS U ®OPMYJIbl 1JISE PACYETA
MJIOTHOCTU ATMOC®EPDI

1.1. Mojtesib NJIOTHOCTH BepxHeH aTMocdepbl 3eMJH NOCTPOeHa 1o
naHHbIM 0 TopMOxKeHun UC3 3a nepuog ¢ 1964 no 1987 r.

1.2. Mopeab mOTHOCTH aTMocdepsl npeicTaBiaeHa B aHaJHTHYEC-
KOM Bujae. Kos@UIUEHTH MOAeNH TJOTHOCTH aTMoc(depbl NPHBEAEHDI
K GDUKCHPOBAHHLIM 3HAUCHHUAM HHJAECKCOB COJIHEYHOHW AaKTUBHOCTH (Aa-
Jee — (DUKCHUPOBAHHBIM YDOBHAM COJHEUHOH aKTHBHOCTH).

1.3. Mamenenus njaoTHOoCTH aTMochepbl OTHOCUTENBHO  CPEAHEro
3HAUEHHA B (pase IIMKJa COJHEYHOH aKTHBHOCTH IPHBELEHBl B CIIPaBOU-
HOM INPHJIOXKEHHHU |.

1.4. Metoauka pacyera KoshduuueHTa a3pPOAHMHAMHUYECKOTO CO-
nporuBJienusi MC3 npuBeseHa B CIPpaBOYHOM IPHJOXKEHHH 2.

Uspnanne opunyuaabHoe
* HM3parenscTBOo cranaaprton, 1984

M3patenbeTBO craugapton, 1991

[lepeuspanue ¢ MisMeneHusiMu

Hacrosawuii crangapr He MOXer ObITh MOJHOCTHI0 HJIH YaCTHYHO BOCHPOU3IBEUEH,
THPAXKHKPOBAH M pacnpocTpanHed 0e3 pazpemtedusn lNoccranpgapra CCCP
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1.0. PexoMeHZallul MO HCNOJB30BAHHIO MOJENH IJIOTHOCTH  Bep-

XHeu atMoc@epbl aasa OaJjucrtuyeckoro obecneuednHs  noneros MC3
NPEACTABJEHBl B CIIPABOYHOM NPHUJOKEHHH 3.

1.6. OnucaHue U TEKCT mMporpaMMBbl pacueTa IJIOTHOCTH aTMocdephl

3eMJu Ha s3blKe PopTpaH NMPeACTaBJIEHH B CIPAaBOYHOM  NPHJIOXKE-
HUH 4.

1.7. ¥YraoBbele CKOPOCTH BpalueHHuss aTMmMocdepbl U 3eMJHU NPHHATH

paBHBIMH. I110THOCTE aTMOocdepsl anast BEICOTH 120 XM onpenensior no-
I'OCT 4401—38I1.

1.8. IlmoTHOCTE aTMOCdepHl p, Kr/M°, BHUHCASAIOT 0 (hopmyJe
P:PHK0K1K2K3K4! (1)
rie  pu=do-expla,—a,(h—a,)'? |,
rne  a,=9,80665 kr/m?;

Ko=1-+(log+1y-h+1,- B Fyy—Fy) Kk ;
Ki=1+4(c;+4¢1-h+cy-hPH-cy-h®) - costot nit(g,2),

rAe  Cosp== —i— (2- sindy+-cosdy(x - cosp+y- sinf)),
By — S* —0,(£—10800)+ gy

Ky=1+(dy+d, -h-+d, h*)-A(D);
Ko=1+4(by+by-h-by-h?) - (F—Fy,)/F;

Ki=1+4(ey+e,-hte,-h*te;-h’)- (34"{‘35'}(13"]"36' Ri’ )}

{ — MOCKOBCKOE€ JAEKPeTHOe BpeMm, C;

h — reoMeTpHuYecKasi BbICOTA HAaj NMOBEPXHOCTbIO OOLIEro 3eMHOTO:
JJIHNCOnAa (pa3HHUEH MexXAy BLICOTAMH, OTCYUTHIBAEMBIMH OT ypOB-
H Mops U OT 00Lero 3¢MHOI0 3JJIMICOHNA, MOXKHO npeHeOpeub), KM;

e O ¢ — MpsAMOe BOCXOXKAEHHe U CKJOHenHe CoJinua, paj;

W, =7,292115.10—° pan/c — yrsaoBas CKOpPOCTb BpalilleHUsA 3eMJIH;.
X, Yy, 2 — TPDHHBHUCKHE KOOPAUHATH TOYKH NPOCTPAHCTBA, KM;

S* — 3Be3/iHOe BpEMsl B CPEJHIOI0 FPHHBHUCKYIO MOJHOYb, pa;

r=1)  x24y2+22 — paccTosHHe OT LEHTpa 3eMJH 10 TOUYKH IpO-
CTPAHCTBa C KOOPAHHATAMH X, Y, 2, KM;

Oy — MJIOTHOCTb HOYHOH aTMOCQephl, KI/M3;

Fo — (¢uxcHpOBaHHBLIH ypOBEeHb COJHEYHOH akTHBHOCTH, 10-22 Bt/

(M Tm);

F — cpeaunecyTouHoe 3Hauyenue uuaexkca Fyg7, 1022 Br/(m*I'1);

F¢; — cpenHee B3BellleHHOE 3HaueHHe uHAeKca [1,7,10722 Bt/ (m*I'1),
ocpeaHenHoe 3a 3 obopora CosaHua (381 cyT) W paccuHTbiBaemoe IO

hopmy.Je
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0

> Fow
T t=—280
F81: o
2w,
{=—80
0,5 1§
rre W,=1- "580 , 1=—80, —79, ,0,

3HayeHue MHJeKca t=-—8(0 cooTBeTCTByeT pare, OoTcTosIled Ha 80 cyT

OT AaTbl pacuera fg;, a t=0 cooTBeTCcTBYET JAaTe pacuera Fg;,

F 10,7 — HHAEKC COJTHEUHOH aKTHBHOCTH, PaBHBIH IIJIOTHOCTH IOTOKA
paauousnyuenuss ConHna Ha BoJade aJuauHo# 10,7 cMm (Ha yacrote 2800
MI'1), BbIpaXkeHHOH B COTHEUHBIX efuHUIlax notoka 10-2* Br/(m*I'm);

K, — KBasujorapudMHuYeCKH# NJaHeTapHBLIH CPeAHECYTOUHBIH HH-
JEKC TeOMarHuTHOH AKTHBHOCTH,
Kr — 1.10%? M2.]'u/BT — HOpMHPYVIOLHI MHOXHTENb,
Ko — MHOXHTe/b, VUYUTHIBAIOUIHHA H3MeHeHHe IIJIOTHOCTH aTMmocde-
PBI, CBSI3aHHOE C OTKJOHeHHeM ['g; OT Fy;
K; — MHOXHTeJb, YYUTHIBAIOLIUE CyTOUHBIH 3(PdeKT B pacnpeiede-

HHH TIJIOTHOCTH,
Ky — MHOXKHUTEJb, VUUTHIBAIOIHH TOJYTOA0BOH 3¢ dheKT,
K; — MHOXHTEJNb, VUHTHIBAIOIIHI H3MeHeHHe IJIOTHOCTH, CBS3aH-

HOe C OTKJIOHeHHeM [ ot [y

Ky — MHOXKHTE/b, YUUTHIBAIOUIHH 3aBUCHMOCTh MEXY MJOTHOCTHIO
aTMOC(EPEl H reOMarHUTHOH aKTHBHOCTHIO,

¢ -— LEHTPAaJbHBLIH yroJ MEXJIy TOYKOH NIPOCTpPaHCTBA, AJSA KO-
TOPOU PaCCUHUTHIBAETCH IJOTHOCTb, H TOYKOH MNPOCTPaAHCTBA
C MAaKCHUMaJibHbBIM 3HAUe€HUEM IIJIOTHOCTH B €e CYTOYHOM pac-
npeaeJcHUH, pa,

¢ — KO3(DDHIHEHT MOJAEJH, PABHBLIA VIJy 3ama3jblBaHHs MAaKCH-
MyMa IIJIOTHOCTH IO OTHOLIEHHIO K MAKCHMYMYy OCBEUIE€HHOC-
TH, pPan,

A(D) — MHOXHTEJIb, XapaKTePH3YIOLIH# BJIUAHUE MOJYTOA0BOrO 3(-
(beKTa Ha MJIOTHOCTb aTMOC(epHI,
D — KoJH4eCTBO CYTOK, MPOLIEAIIHX OT HayaJja roja,

ay, dg, as, dUs dl! d?r bO: bl: bfb Co, C1, Co, C3, Ny, Ny, P1, €o, €1, €2, €3,
€s, €5, €5 lo, 1, Iy — KO3hGhHUUNEHTH MOJEJH, UCIOJb3yeMble AJi pac-
yeTa IJOTHOCTH aTMmocdepn NMPH Pas3JHYHBIX 3HAaYeHUAX [y 3HaUeHUA
ko3bhduuuestoB aaa 120 km<h< 180 xm npuBeseHs B TabJu. 1, nAad
180<h<600 kM — B Taba 2, aasa 600<h <1500 kM — B Taba 3.

Tabauubsl cocTaBJdeHbl AJS CeMH (PHKCUPOBAHHLIX YPOBHEH COJIHEY-
HOH akTtuBHocTH Fo=75, 100, 125, 150, 175, 200, 250 (1022 Bt/

{mM2T'n)) Ilpu pacyere mAOTHOCTH aTMOC(EpPbl HCIOJb3YIOT 3HAYEHHS
K03 OHIHEHTOB MoAeaH Aas Fo, O6auxKaHIero K 3HaueHHIO [g;.
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Ta6nuwma 4
3HayeHHa MHOXHUTeas A (D)

|
D, cyT A(D) | D, cyrt A(D) l D, cyT A(D)
0 —0,028 130 0013 260 | 0015
10 —0045 140 0037 270 0 Q70
20 | —0047 150 —0 086 280 0115
30 —0.035 160 | —0128 290 0 144
40 —00l11 170 —0 162 300 | 0155
50 | 0022 180 0185 310 0 145
60 0 057 190 —0 199 320 l 0120
70 0 090 200 —0 202 330 0 084
80 0114 210 —0 193 340 0 044
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 l 250 —0 042 — —

(M3meHenHan pepaxkuusg, Ham. N 1)

3Hauenuss MHOXHTeNAd A(D) ¢ marom 10 cyT npuBenens B TabJ. 4

(Ha nmpoMexXyTOuHble MOMEHTH BpeMeHH 3HaueHUss MHoxutreas A(D)
HaXOASAT JJMHEHHOU HHTEPHOJsSLHeH ).

2 TABJINLIbI MAPAMETPOB INJIOTHOCTH ATMOC®EPDLI

[lapameTps nJAOTHOCTH aTMocdepnl  AJsA ceMH (HKCHPOBaHHBIX
YPOBHEH COJIHEYHON AKTHBHOCTH B (PYHKUHUHM BBICOTEI IIPUBEAEHH B
Tabya. 5—11:

Or — IJIOTHOCTh HOYHOH aTMOC(epHl, BHIUUCIECHHAS]

(1);

no gopmyJe

Ko — BeanunHa, XapakTepH3yIOlllass BEKOBOE U3MeHeHHe HJOTHOC-
TH HOYHOH aTMmocdephl B ll-TeTHeM LMK/AE COMHEUHOH aKTHB-
HOCTH

Ky=[ly+1,-h+1,-h%

K1 — aMmnuauryga cyTouHoro ad@exra, BHIUHUCIAEeHHas 1o QopmyJe
K =c,+c,-h+tcy-h*+cy- R,
K2, K3, K4+ — BeJHUMHB, XapaKTePH3VIOIHE, COOTBETCTBEHHO,

BJAHUsIHHEe noJgayrofoBoro addekra, paguousaydeHus CoJiHlla H reomar-
HHTHOM aKTHUBHOCTH, BbIUHCJIEHHBIE TTO (hopMyJiaM:

K,=dy+d,-h+d,-h?
K;=by+b,-h+b,-h*;
K,=e,te, -hte,-h*+e;-h5
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IHNPUHJTO)XEHHE 1}
Cnpagoqroe

H3MEHEHHSA NAOTHOCTHU ATMOC®EPDBI B ®A3E
HUKJIA COJTHEYHOHW AKTUBHOCTH

I 3nauveHHs TpeAeJbHBIX OTHOCHTEJIbHBIX OTKJOHEHHII MJOTHOCTH  aTMocdephb:
69 min ¥ ﬁ‘p max IO BLHICOTEe QT ¢e Cpﬁﬂ,HHK 3HAUYCHUN 324 NepUoA B roael HU3KOTO, Cpep-

HEr0 M BLICOKOrO YPOBHell COJIHEUHOHU AKTUBHOCTH HApHUBeJeHH B Taba 1.
B coorBerctBuH ¢ T'OCT 25645 102—83 cunTalOT HU3KMH YpPOBEHb COJHEYHON
AKTHBHOCTH -— MHHUMYM, cpPeAHUH — (Pa3a pocTa U cnajga, a BHICOKHH — MAaKCHMYM

COJIHEYHOH aKTHUBHOCTH

Tabauma [

FIipCAEJLNLIC OTHOCHTCABHL'™ OTKIQ ICHEA MJIOTJOCTH
,1 Hu3kuH ypoBeHS Cp auvil ypoBCLIL BHICOKHH YPOBCHD
— COMJICYIOH aK TUBUOCTH CON'ICY IO AKTHBHQC TH COJMTHE YHOH aKTHBHOCTH
I I
aF’nun" % aF’ma}:f‘ "o 62 ‘min 70 a1:"11'131:-: K ﬁpmln’ % 5Pmar s
160 —15 + 20 —11 +18 —i0 4+ 15
200 17 425 .17 +22 | —15 420
240 —20 +30 | —22 +27 —20 +30
300 97 +35 —30 | 440 95 +40
400 —45 50 —43 +5H2 —35 | ~+50
500 —dd + 60 —50 57 —45 +50
600 —560 +65 —57 + 62 —50 + 60
900 —30 +55 —50 + 60 —0d 4-60
1200 —40 + 50 —42 +-52 —47 +-55
1500 —35 47 —J37 -+ 47 —37 + 80

3HayeHus Opmin B Op max MOJAYUeHB ¢ HCNoOMb30BaHHeM (opmyanl (1) Hacroslie-

ro CTaHAapTa ¥ JAaHHHIX 00 HMHAeKcax COJHeuHOH akTHBHOCTH F H K p 32 nepHop

1064-—1987 rr.
2. 3HaveHusl NPeJeJbHHX OTHOCHTEJLHHIX OTKJOHEHHH  H3MEHEHHS TMJIOTHOCTH

aTMocdeps 3a OZHH cYTKky Op ( IO BBICOTE 3a INEePHOA B IOABI HU3KOTrO, cpemHero H
BLICOKOTO YPOBHS COJHEYHOH AKTHBHOCTH HpPHUBEeJeHH B Tala. 2.

3. M3MeHeHus1 OTHOILUeHHS NJOTHOCTH aTMocdepsl NpH pasJHYHHX (UKCHPOBAH-
HblX YPOBHSIX CORHEUHON aKTHBHOCTH K IJOTHOCTH NpH ypoBHe  Fp=75:10—-22 Br/
(M%['11) no BeIcOTE YKadaunl B Tabj, 3

HopMupoBaHHBEEe aBTOKOPpedsiiHOHHEEe GYHKIHUH HEBS30K MOAENH IVIOTHOCTH aT-
Mochepnl 1Ji1 HM3KQro, cpeJHEro M BHICOKOIO YDOBHeH COJIHEYHOH aKTHBHOCTH (CA)

npuBeJeHH Ha uept. 1.
Cpeanne XBajpaTHYecKHE OTKJIOHEHHS HEBA3OK MOAeJH MJOTHOCTH aTMOC(EpH,

BhluHcaeHHBe NOo TopMoxXenwio MC3 B ¢dyHKUMH BHCOTH (A0 620 KM), NpHBEJEHH

Ha 4eprT. 2.
HaHunie ta6a. 1—3 UCHOAL3YIOT NpM ONpedeseHHH aHana3cHa H3MeHEHHH OaJ-

JIMCTHYECKOT O KOBQ)(]JHHHEHTa KaK Koddduuuenta cornacoBaHHusi, H KakK HCXOAHHE
AAHHHIC TIpH anpHOPHON OLEHKe TOYHOCTH NIPOTHO3HpoBaHMs ABuXeHusa HMC3.
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TaOGauma 2

[Ipcacabiibie OTHOCHTENbHEE O TK/IOHEHUS MMIOTHOCTH HA 1 CyT, %

il o e p——

Husxkut ypoBcHB Cpepguuil ypoBenb BelcOKH#l ypOBeHb
_— |  conHeuHON aKTHBHOCTH C OHEYHOIl K THBHOCTH CONTHEqHOM aKTHBHOCTH
apﬂm in | ap.ﬂm&x apﬂm in apﬂ:m ax apﬂm in apﬂm ax
o |
160 —15 +15 | —12 +17 ~—10 +10
200 —15 -+20 —12 + 17 —15 +15
240 —17 + 25 —17 + 17 —15 +15
300 —2D 4-35 —22 + 27 —20 +25
400 —40 +50 —32 4140 —30 +-35
500 —45 + 55 —37 457 —45 445
600 —45 +55 —40 +1-60 —45 +55
900 —29 435 . —27 + 27 —4( + 40
1200 —35 + 40 —30 +42 —25 -4-30
1560 —35 -+ 45 —37 4435 —30 435
) l |
Tabnuma 3
OTHOWEeNHA NAOTHOCTH aTMOC(epsl
F,, 104 Bt/ (M2-Tu)
h, KM - - — - = -
100 125 150 ‘ 200 ‘ 250
160 | los0 | 1923 1.333 | 1463 1.586
200 1.161 1.478 1.710 1.989 2.270
240 l ]1.288 1.776 2.165 2751 3.355
280 | 1.398 2.008 2.648 3.705 4 856
320 | 1.498 2.332 3.166 4 879 6.873
360 1.591 2.603 3.723 6.308 9.533
400 1.678 2.873 4.323 8.033 12.991]
200 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 i 3.044 4 375 6.156
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IMPHJIO)XKEHHE 2
Cnpasoyroe

METOJAHKA PACYHETA KO3PPUUHUEHTA
A9POJUHAMUYECKOTO CONMPOTUBJIEHHUA UC3

Ilpn onpepenesun xo3dpHUHeHTA a3POAHHAMHUYECKOTO  COIPOTHBJIEHHS (C"a)

NC3 npuHsATH chenyiollie OCHOBHBIE HCXOAHble MNMPEANOCJOXKEHHA peXUM O0O0TeKaHUHA
nosepxHoctTy MC3 paspexxeHHHM ra3oM BepxHeHd aTMmocdepm  — cBOOOZHOMOJIEKY-

AApHLIE, HalOeramollHi NMOTOK rasa, HMEIUIUH NepeHOCHYW CcKopocth v=u-[wXr],
COCTOHT M3 MOJIeKYJ ¢ TeMmrnepaTtypo T, CKOPOCTH KOTOPBIX pachnpeielieHH MO 3aKOHY
Makcsenna; MoJiekyJiel Haberaloilero NMoTOKa rasa HCHBITHIBAIOT OXHOKpATHBIE COYaA-
peuusi ¢ nopepxnocToio MC3, xapakrep oTpaxeHHs MoJekyJa or nosepxHoctd MC3—
IONHOCTBIO AHUMODY3HHA (KOIPOUIHEHTH AaKKOMOAANHH HOPMAJbHOTO H KacaTeJIbHOro
MMIYJIbCOB PaBHB €IHHHUIE), NPH TOM JO0CJe OTPAXKEHHUS MOJICKYJbl HMEIOT CKOpOC-
TH, pacnpeieseHubie Mo 3akoHy Makceeasa, ¢ TeMnepatypod nosepxHocTH Tq, 3aTe-
HeHue OAHHX 3JemeHToB HMC3 ApPYrHMH VYHTHIBAIOT MO aHAJOTHH C TeoMeTpPHUYeCKOR

OITHKOH

i e

IIpy NPUHATHIX MCXOAHBIX IPEANOJOXKEHUAX MPOEKUHH Ha OPThl n H T BEKTOpaA

aspogHHaMuueckoil cuael P, u P. , OTHeCeHHBbIE K CKOPOCTHOMY Hanopy ov?/2g, u
NeHCTBYIOILHE HA 3JeMeHTApHYIO njaollaaky dF p, COOTBeTCTBEHHO DABHH'
1 +erfz Tw 2 s
n="C0s0 — X(—f) — - —l—e2 -}—]/—E - —X—(—Ql-, P. =sinB E_S_).____ ,
VyaleM,, oy MY r M Y
2 O
—_— 2 z
w(2)=exp(—22)+V mn z(1+terf2), erfz= _Z j exp(—x2)dx, (1)
g
0

2=} v/2M _co-8,

rne M =v/a, — uyncao Maxa Haberamwlliero noroxa,
Q.. — CKOPOCTb 3BYKa B HEBO3MYILEHHOM IOTOKe, M/C,

VY — OTHOIEHUE YAEeJLHBIX TelJIOeMKOCTeH,
1 — BHYTDEHHAS HODPMAaJh k 3JeMeHTy dF r nOBepXHOCTH,
® — yroJ MexJay BEKTOPOM CKOPOCTH Haberatouero IoToka H BHYT-
PEHHeH HOPMAaJiblo, paj,
erf z — uHTerpaJs BepOSITHOCTH
Hnsa onpenenennsi xo3dopuuueHTa a3pOAHUHAMHYECKOro cONpOTHBJAeHHS C X, (o)

NC3, aBuXylllerocs noj yrjoM aTtakd o, HapyXXHYIO NOBEPXHOCTh €ro yCJOBHO pas-
OuBaioT Ha K »JeMeHTOB NPOCTOH reoMeTpuyeckod ¢opMmbel (Hanpumep, NJAACTHHA,
LIHIKMHAPHYECKasi, KOHUYecKas, ceprueckass moBepXHOCTH H Ap ) J[asg kaxkporo k-ro
ajeMeHTa (=1, 2, ., K) BBHIUHCJAIOT CHJAY a3pOJAHHAMHUECKOIO CONPOTHBJCHHS NY-
TEM HHTErpHPOBAHUA IO OOTEKaeMOH MOBEPXHOCTH F p BHIpAaXKeHHS NPOEKUHH HA OCh
Xa CHJIR, AEHCTBYIOUIEH HAa JEMEHTAPHYIO MIOIAAKy dF g . Pe3ayabTaThl BHIUUC/ICHHA,
MONYUeHHHX AJa K 371eMeHTOB, CYMMHDYIOT H OTHOCAT K XapakrepHo# mioimtaau UC3
Fy=const ¥ a3poAHHAMHYECKOMY CKOPOCTHOMY HAMOpy pv?/2g,
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K
Crg (@)=2R ;, [Fypu®= X | (P,co.@+P_ sin®)dF/F., (2)
k=1 F, "
rie R"‘a — NPOEKLHA CYMMapHOH aspOJHHAMHYECKOH CHJBl HA OChb X, (cOs (X 4,

0)=1).

[Ipu onmpenesneHHH B MOMEHT BpeMeHH { Ko3h@duiuHeHTa a’poauHaMHYECKOro Col-

potusjennss C, (o(t)) HeopuentrupoBaHHbx KIC3 (Bpamamliuxcs OTHOCHTEJNbHO He-
H —

KOTOPO# OCH CIYTHHKA) B CHJY MaJIOCTH YIJIOBOAW CKOPOCTH W BTOPYIO COCTABJISIO-

IIYIO CKOPOCTH ¥ He yunthiBaior. Ilpu stoM aas onpegpesennsas (¢ B HHTepBaJe
)

BpeMmenu ot t po t4T ,p YycpeaHsloT MO BpPEMEHH 3HA4YeHHsI hO3PPHIUHEHTOB CONPO
THBJICHHS

TJJ.IJ

Cry= —— | Cx (a(t))dt, (3)
Tap ¢

rae T np — nepuop obpaumenua MC3.

[lorpemtnocts npu onpenesieHHH KOI(PPHIHEHTOB aA3pOAMHAMHUECKOrO CONPOTUB-
neiHa MIC3 no npuBegeHHON MeTonHKe B ofOmeM ciayuyae He Godee 30 %. Hasa HC3,
6au3kux 1o GopMe K chepHUeCKOH, NOTPeLIHOCTh B onpeaeteHnn C , OLEHHBAIOT

{1
Menbuie 7 9%.

InNPUJTO)XEHHE 3
Cnpasouroe

UCHOJIb30BAHHUE MOJIEJ/IN NJOTHOCTH BEPXHEM
ATMOC®EPDI AJ4 BAJAJUCTHYECKOI'O OBECHEYEHUY
MOJIETOB HUC3

[Ipn OGaanuctuyeckoMm obecneyenuun rnojetoB MC3 ¢ uesblo HOBHIILIEHHSA TOYHOCTH
onpeaeseHus U npornosupoBanuss opbur MC3 pekoMeHAYIOT pPacCYUTHIBATHL IJOTHOCTh

C yY4eTOM TeKYyIIHX H NPOTHO3HPYEMBIX MHACKCOB F U K , a Take CyYTOYHOTO H HO-
JAyroaoBoro ad¢eKToB.

ObecnedeHre AaHHBIMH 00 HHICKCAX COJHEUYHOH U TreOMaTHUTHOH AaKTHBHOCTEH
F u K; Bosjgoxeno B Hacroflliee BpeMsi na Cayxk06y Coanua Kpome Toro, nauuble
00 3THxX HHAEKCaX NYyOJUKYIOT B CnelHaJbHOH Jaurteparype llpu Hcnoab3oBaHHU 3THX
AAHHBIX CJEAYeT YyuecTh 3anasiblBaHHe H3MEHEHHs TJIOTHOCTH aTrMocdepbl MO OTHO-
LLIEHUIO K BpPeMeHaM COOTBETCTBYIOIIHX COJIHEYHOH M IeOMArHuTHOM aKTHBHOcTed Jlas
COJIHEUHOH AaKTUBHOCTH 3TO 3ana3abiBanHue — 1,7 cyT, a aqas reoMarHHTHOd — 0,0
CYyT.
[Ipu OTCYTCTBHM TeKYUIMX JNaHHBIX 00 HHAEeKCax COJHEeYHOH AaKTHBHOCTH ILJIOT-
HOCTb aTMOC(epbl peKOMeHAYIOT pacCUMTBhIBATb C HCHOJb30BaHHEM IIPOrHO3HPYEeMbIX

3HQUeHHH 3THUX HHAEKCOB HJH OCpPeJHEHHbIX AAHHBIX 3a TpPeJIUeCTBYIOWHH NepPHOL.
B mocseaneM caydae B KayecTBe I NPUHHMAKT CpeiHEe 3HauyeHHe Fyg » 3a mpejlecrt-



rOCT 25645.115—84 C. 2l

syiomue 30—50 cyr, B KagecTBe Fg — cpeanee snauenue [ |5 ;32 NpejiuecTByiolilue

81 cyt, a B KauecTBe F¢ — 3HadeHune, OiMKailllee K fjg), AJA KOTOPOro €cTh KO3 (P-
dunnenTbl Mogeau, Ilpu oTcyTcTBHH AaHHBIX 00 uuHaexce Kp €ro 3HaueHne NpHHH-

MAaIOT PaBHHIM 2,66007.

[Tpu ucnosib30BaHUH B MOJAEIH 3-4aCOBBIX HHIEKCOB reoOMArHHTHOH AaKTHUBHOCTH
KO3DMHUIUEHTH €4, €5 U € TPUHUMAIOTCH B cOOTBETCTBHM ¢ Talba | B dopmyay (1)

B Beipaxenne K, B 3TOM caydae BMecTO HHAeKca Kp MOACTABJSAIOT HHIEKC K,; » BH-
YUCAAEMBINH o (Ppopmyae

A=

Koj=Kp;—a-r,

rae Kp, — 3-uacoBoil M1aHeTapHbBIA MHAEKC Te€OMAarHHTHOH aKTHBHOCTH,
j=0,1,...

Kpj“““‘Kp(‘,'.._l) [IpH !#0:
0 npyu j=0

{0,3 npu A>0
f—
0,7 nupu A0,

B stoM cayuae 3anasjbiBaHHe IJIf FeOMarHMTHOH akTUBHOCTH — (0,25 cyT.

Taoaunuwa l

KoadduuneHTH MHOXKHTeas K, njsg 3-4acoBbix MHACKCOB

—22

) _____PuxcupoBaHHblt ypPOB Hb COJHEYW 104 AKTHBHOCTH Fo, 10 BTF/(ME'F ()
Kosddu- F
HHEHTEL 75 l 100 125 150 175 200 250
\
— —_— — — r - —

€4 | — 12 — 11 — {0 — @09 — (& — (7 — 05
€s 025 02625 02617 02542 02333 02125 01375
€q | 0075 005625* 00425 00312¢ 0025 001875, .001875

(U3meHennasn pepakuus, Ham. Ne 1).

3Hauenns uHAekca K p, HCIOJAB3YEMOI'0O B MOJEH IIOTHOCTH aTMocgepbl, HaXO-
a4r no radba 2.

Ta6anuwa 2
Ta0auna nepesopa
Ef" Ap '"K“p J Ap 7<p A, 7{_9 An
0 0 2t 9 D— 39 7 132
Q-+ 2 3~ 12 5 48 T+ 154
1— 3 3 15 ot 0b 8~ 173
] 4 3% 13 o— 67 8 207
[ 5 4 22 6 80 8+ 236
2 6 4 27 6+ 94 Y 300
2 7 4+ 32 7= 111 Y 100

Hugexkc A 5 — no TOCT 25645 302—83

3HaKkH «+>» H «—>» cnpaBa oT 3Hauyenust Kp

03HAYalT, UTO K 3HAYeHHI0, 3aJaH-

HOMY Lu(po#, HYXHO NpubaButh, coorBeTcTBenuo, +0,3333 uauw —0.3333, T e, Ha-
npuMmep, 3+=3-+0,3333=3,3333, a 4—=4

A1 HaxOXAEHHS NPOMEXYTOUHBIX 3HAYEHHH HCMOJB3YIOT JHHEHHVIO HHTEDIOJA-

U110,

(—0,3333) = 3.6667
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[Ipu oTcyTcTBHHM ApaHHHX 00 HHAeKce K p JONYCTHMO MCIOJbL30BaHHE HHAEKCA,
OCpEHEHHOTO 10 HECKOJBKHM CTaHUuAM, HaxomsawiyMcs Ha rtepputopun CCCP

B kauecrBe Ko3ddunueHTa COrMacOBaHUA MeXAY NJOTHOCTbI aTMocdephi, pac-
CYHTAHHOH B COOTBETCTBHH C HACTOAWHUM CTaHAApTOM, H (QAKTHYECKOH NVIOTHOCTBHIO-
atMocheph npH GannucrtuueckoMm obecneuenun MC3 pekoMmMeBAYyIOT HCnoJgbp3oBath 0aJ-
JuctHuecku#l kKosdpdunuent KMC3, nepuogudecku yTOUHAEMBIH 10O pe3yabTaTaMm oOlpe-
penenns napamerpos op6utr MC3 Hapsaay ¢ GanaucTHYeckKUM KO3((PHIHUCHTOM B Ka-
gyecTBe Ko3(dHUUEHTAa COrJacoBAaHHA MAOMYCKAIOT HCIOJAb30BATH H3MEHEHHE Mepuoaa
ob6pamiesus MC3 3a BHUTOK, CKOpOCTbL H3MeHEHHS MHepHojga oOpalleHUsi, U3MeHeHHe
G6o/bLIOH MOJAYOCH OpOUTH 38 BHUTOK

(U3menenHaa pepaknng, Ham. Ne 1)

INHPUJIO)KEHHE 4
CnpasouHnoe

ONMHCAHHUE U TEKCT NPOIrPAMMbBI PACYETA INIOTHOCTHU ATMOCOEPbLI
3EMJIH HA A3bIKE ®OPTPAH
1 JAas suicor h< 120 XM NAOTHOCTE P PacCUuTHBAWT 110 HOpMyie

p:ALEXD(_KII(h“h;)+K21(h“‘"hg)‘!) ,

rie A, K1, Kg, — Ko3pdHUHEHTH, TPUBeLeHHBIE B Tabauie,
{ — HOMEep C¢JI0
. ht, KM AI, Ki /M3 Kl:' /M Km 1/um”
—_ e — — L -
| 0<h <20 0 12280-10° 090764 10—! |—020452 10-2
2 20 <h <60 | 090130 10! 016739 0 62669 103
3 60 <h<<100 | 031043-10—3 012378 —0 86999 10~-*
4 100 <h | 053675 10 0 17527 0 12870-102

2 ag BuicoT A>120 KM maoTHOCTL aTMOc(hepn P PacCUHTHBAOT N0 ¢Gopmy.e |
HacTosllero ¢raggapra

3 OOpallleHye K nporpamMme
CALL DENSIT (XK, TH, SZ, HKM, SUN, AP, F1, FSH, D, PR, RO, RU)

4 QOnucanue napaMmerpoB

Bxonusle napaMeTpsl

XK - MaccuB, comepkalllpii KOOpAMHATH TOYKM B TPHHBHYCKOH CHCTEME KOOp-
OHHAT, AJHHA MacCHBa paBHaA 3,

TH — MockKoBcKoe JekpetrHOe BpeMs, c,

SZ — 3Be3gHoe BpeMs B IPHHBHUYCKYIO NOJHOYL, Paj,

HKM — Brcora MC3 nHax noBepxsocTbi0 OOLIEro 3eMHOTO 3JJHIICOHNA, KM

SUN — MaccuB, cofepKalluii mpsiMoe BOCXOKJEeHHe (oco) H CKJIOHEHHe (6O )

CousHula, paj, AJMHA MacCHBa paBHA 2,
AP — 3nauenue unpekca Ap uau Kp

[F1 — 3HaueHue HHIeKca F,
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FSH — 3Haueuue ungekca Fg,,
D — Bpems MOCKOBCKOe B CyTKaX OT HayaJa roja,
PR — ecau PR>0, to npu olpallesnn K nporpamMe napamerpy AP npucBausa-

30T 3HaveHHe Kp, ecin PR<(0, To napamerpy AP npucBanBaiooT 3HaueHHe A, H OHO

nepeBOANTCS B ?{—p BHYTpH nporpammul (moxnporpamma INTERP (AP, KP)}

BrixoaHble NapaMeTphl

RO — naoTHoCcTh atrMmocdepsl, Kr/Mm3;

RU — nJjoTHocts aTMmocdeprl, Krc-c?/m?

5 Hcnoanszyembie 6i10kn COMMON

[Tporpamma DENSIT ucnoae3dyer tpu obmux 6J0Ka
COMMON /QKOEF/Q(27,3) /YEAR /P (38)

COMMON/UKOEF/U(8,4), GR, WZ, B KOTOpPBIX AO/XKHB COAEPXKATHCH BCE
HeoOXoaNMble JJA BBIYHCJAEHHS KOHCTAHTH JJA (PHKCHPOBAHHOTO YPOBHA COJHCYHON
aKTHBHOCTH F|

6 Onncauus napamerpoB 6jo0koB COMMON

(0 — JABYMepHBIH MAacCHB pas3MepHocTH 27 X3, cojepamluid Ko3(PUUHEHTH MO-
ReJH NJOTHOCTH aTtMochepsl A OJaHOro H3 (PHKCHPOBAHHHIX ypoBHeH Fy Ilepnhie
3MeMEeHTH KaxXAoro crojbua paBHol Iy, panee caeayiot KoadpdHUHEHTH MOJEJH Hac-
TOSALLEro CTaHaapTa B coOTBeTcTBuH ¢ Ttaba 1, 2 uw 3 n 18, npuueM B nepBoM ¢T0J10-
e Haxoasarcsa kKo3dduiMeHTH AJS AuanazoHa BHICOT oT 120 no 180 KM, BO BTOPOM
— ot 180 no 600 kM, a B TperbeM — oT 600 a0 1500 kM

P — wMaccuB, cojepKallWi 3HaAUYEHHS IMOONPAaBOK NoAyroaoBoro 3gdekra us rada.
4 1 1 & HacTosAulero craHaaprTa, nJauHa MaccHBa paBHa 38,
U — nByMmepHHH MaccHB pasMepHoctH 8X4, cojepxkallui kKosddpuuueHTo Tal-

Jdunn, WZ==07292115-10—* (yryioBast ckopocTh BpauieHusa 3emuH, paa/c), GR=
=0 80665 xr/m3

5 6 (H3menenHan pepakuusa, Usm, Ne 1).

7 A npHcBoeHHUsI HYXKHBEIX 3HAUEHHH mnepeMeHHBIM H3 VIOOMAHYTHIX  o0WAX

6J10KOB cJeayeT Bocnoab3oBatbes noanporpaMmMoi VKM (FSH)

CALL VKM(FSH)
IToanporpamma VKM (FSH) naxoaur 6auxaliiee Kk FSH 3nauvenne Fy u 3acH-
Jaet COOTBeTCTBYWuUlHe 3ToMy F, 3naueHus Koucrait B COMMON O6s0kH nporpam-

M DENSIT
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TEKCT ITPOTPAMMDI

SUBROUTINE DENSIT (XK, TH, SZ, HKM, SUN,
* AP, Fl, FSH, I", PR, RO, RU)

IMPLICIT REAL*8(A—H, O—Z)

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 D0) J=2

IF (H GE 600 D0) J==3

HD = H*H

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

RO=RO*GR

Kil=0Q(8, J)+Q(9, J)*H+Q (10, J)*HD+Q (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+4CD*(X*CG+Y*SG)

CP = ((1D04CF)*.5D0) ** ((Q(12, J)4+Q(13, J)*H)*.5D0)

Kl=1.D0O4-K1*CP

RO=K!*RO

[=INT(D/10,D0) 41

SI=P(1)+ (P (I1+1)—P(I))*(D— (I—1)*10 DG) /10.D0

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

K2=1.D0+K2*SI

RO=K2*RO

K3=Q(5, J)4+Q(6, J)*H4-Q(7, J)*HD

A= (F1—FSH) /FSH

K3=1D0-4K3*A

RO=K3*RO

A=FSH—Q(1, J)

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

K= 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+4Q(24, J)*DKP

Kd=0Q (18, J)+Q(19, J)*H-+Q(20, J)*HD~+4Q(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—1

DH=H—-U(], 1)

DHD=DH*DH

RO=U(I, 2)*DEXP (—U(1, 3)*DH+U(l, 4)*DHD)
8 RU=RO/GR
RETURN
END
SUBROUTINE VKM(FSH)
IMPLICIT REAL*8(A—H, 0—Z)
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 (R1(1,1), R11i(1))
EQUIVALENCE (RI1(1,3), RI2(]))
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—2, .95238D—6,
—4.384D0, .080629D0, —.4925D—3, .1{042D—5,
1.5D0, 006D10, .54 1052D0,
—5.1019D0, 06258D0, —.1672D—3,

% * &
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* —7.238D0, .1203D0, —.645D—3, —.1208D—5,

—. 12D0, .005D0, 015D,
— 01 188D0, .9983D—4, 0.D(,

100.D0, — 18.1909D0, .7D0, 114.6386D0,
—.7804D0, 7173D—2, — 5578D—5,

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

—5.1019D0, .06258D0, —.1672D—8,

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

— 0099D0, .8212D—4, .3125D—8/

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

3776D0, —0257D0, .2027D—3, — 4708D—6,
1.5D0, .006D0, .541052D0,

—5.1019D0, .06258D0, —.11672D—3,

—5.352D0, .8615D—1, — 44375D—3, .8125D—8,
—.1D0, .02083D0, .0063DO0,

— .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, .54 1052D0,
—35.1019D90, .06258D0, —.1672D—3,

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

—.0056D0, .4667D—4, 0 DO,

175 D0, — 18.6586D0,. 6038D0, 116 3531D0,
—.315D0, .02325D0, 25D—5,

— .5632D0, .5743D—2, — 925D—5, .4167D—S8,
1.5D0, .006D0, .541052D0,

—5.1019D0, .06258D0, —. 1672D—3,
,—4.903D0, 082708D0, —.45875D—3, .9167D—,
—.12D0, .04 1'16D0, 0014DO,

—.4963D—2, .4136D—4, 0 DO/

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,
—.11D0, .0381D0, 0012D0,

~.00411DO, .3463D—4, — 3125D—8,

250.D0, —18.7074D0, .5772D0, 116.3395D0,

— .2531D0, .1929D—2, —.1495D—5,

4842D4, — .01604D0, .1405D—3, —.3375D—6,
1.5D0, .006D0, .54 1052D0,
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* _51019D0, 06258D0, — 1672D—3,
* _3137D0, 047742D0, — 2275D—3, 39583D—8,
* _ 09D0, 08118D0, 001DO,
* _ 00303D0, 2532D—4, — 5556D—9/
DATA R21/75 D0, —15 5605D0, 8248D0, 76 9132D0,
* _ 8607D0, 007861D0, — 5711D—5,
* 19791D0, — 01576D0, 6499D—4, — 5145D—7,
* 1 5D0, 006D0, 541052D0,
* __ 1721D0, .005756D0, — 3635D—5
+ __2152D0, 4167D—2, 1587D—5, — 1651D—8,
* _ 12D0, 005D0 015D0,
* __ 01698D0, 1448D—3, — 9535D—7,
* 100 DO, —15 6408D0, 7754D0, 67 9162D0,
* _ 754D0 00685D0, — 46D—5,
% 12791D0, — 01576D0, 6499D—4, — 5145D—7,
* 15D0, 006D0, 541052DO,
* _1721D0, 005756D0, — 3635D—5,
* _ 2162D0, 004086D0, 127D—5, — 1587D—8,
* _ 12D0, 025D0, 0075DO0,
* . 01249D—2, 1111D—3, — 7706D—7/
DATA R22/125D0 —15 2229D0, 7569D0, 55 8165D0,
* _ 57D0, .00525D0, — 3D—S5,
* 192903D0, — 01567D0, 5964D—4, — 4503D—7,
* 15D0, 006D0, 541052D0,
* — 1721D0, 005756D0, — 3635D—5.
* _ 1486D0, 003263D0, 3143D—5, — 3429D—8,
* _ 1D0, 02083D0, 0063D0,
* __7879D —2, 7258D—4, — 3658D—7,
* 150 DO, —16 9752D0, 6736D0, 85 4440D0,
¢ _ 476D0, 0044D0, — 24D—5,
* 1 9903D0 — 01547D0, 5964D—4, — 4503D—7,
* 1 5D0, 006D0, 541052DO0,
* _ 1721D0, 005756D0, — 3635D—5,
* _ 1495D0, — 3182D—2, 2825D—5, — 3365D—S8,
* _ 1D0, 0275D0 0038DO,
% _ 4889D—2, 4692D—4, — 1742D—7,
* 175 D0, —17 3045D0, 6782D0, 81 9596D0,
* _ 299D0, 0028D0, — 8D—,
* 2057D0, — 2912D—2, .1739D—4, — 85649D—8,
* 1\5D0, 006D0, 541052D0,
* — 1721D0, 005756D0, — 3635D—5,
* _ 0819D0, 2358D—2, 4698D—5 — 5206D—S8,
* — 12D0, 04116D0, 0014DO,
— 5195D—2, 4664D—4, — 2164D—7/

DATA R23/200 D0, —18 266D0, 5797D0, 1000 9417DO,
* __ 3113D0, 002839D0, — 1089D—S5,
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* 9057D0, —.002911DO0, .1739D—4, — 85649D—8,
* 1.5D0, 006D0, .541052D0,

* . 1721D0, .006756D0, —.3635D—5,

* _ 08286D0, .002278D0, .4381D—5, —.5143D—8,
*+ _.11D0, .0381D0, 0012D0,

* _ 5017D—2, .4282D—4, —.2132D—7,

+ 250.D0, —19.2782D0, .5118D0, 116.5792D0,

* _ 3307D0, .002878D0, —.1378D—5,

* 0015D0, —.2399D—3, .7006D—5, —.5999D—9,
* 15D0, 006D0, .541052D0,

* __1721D0, .005756D0, —.3685D—5,

+ __ 9048D0, 00B3596D0, —.1587D—5, —.3175D—9,
* _ 09D0, .03118DO, .001DO,

* _ 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, 03024D0y —.3283D—4, . 1012D—7,
1 5D0, .006D0, .541052D0,

1.0204D0, .C02499D0, —.1519D—05,

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

8317D—2, 4837D—4, —.3039D—7/

DATA R32/125.D0, —31.6716D0, 2265D(, 571.5408D0,
61D0, .2348D—2, —.1433D—-5,

—8.98D0, .04087D0, —.395D—4, .1123D—7,
1.5D0, .006D0, 54 1:052D0,

1.0204D0, .002499D0, —.1519DD—25,

—3.7D0, 0175D0, —.15D—4, 37MD—S8,
—.1DQ, .02083D0, .0063D10,

4667D—2, 4606D—4, —.2722D—7,

150.D0, —29.7592D0, .2948D0, 528.3389D0,
—.0933D0, .003038D0, —.1711D—5,
—8.98D0, .04087D0, —.395D—4, .1123D—7,
1.5D0, 1006D0, .541052D0,

1.0204 D0, .002499D0, —.1619D—-5,

—4.4D0, .1981D—1, —.1806D—4, 4938D—8,
—.1D0, .0275D0, .0038D0,

—.01333D0, .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,
—.19D0, .041'16D0, .0014DO0,

—.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, 006D0, .541062D9,

1.0204D0, .002499D0, —.1519D—5,

—3.6D0, .01653D0, —.1528D—4, 4321D—8,
—.11DO0, .0381D0, .0012D0,

—.0015D0, 325D—4, —.1389D—7,

950.D0, —28.6627D0, .4231D0, 336.4318D0,
—.175D0, .002642D0, —.1417D—S5,

—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—3, .2817D—4, —.1129D—7/

WZ — 72921 1500D—4

GR=9.80655D0

DO | J==1,7

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—Z2)
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.D0, 12.D0, 15.D0,
18.D0, 22.D0, 27.D0, 32.D0, 39.D0, 48.D0, 56.D0, 67.D0, 80.D0, 94.DO,
[11.D0, 132.D0, 154.D0, 179.D0, 207.D0, 236.D0, 300.D0, 400.D0/

D =.333333333333D0

DKP =10.D0
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DO 10 1=1,28
IF (AP LE.PAP(I4+1)) GOTO 1
DKP=DKP+D

10 CONTINUE

| A=PAP (I41)—PAP ()

B=—AP—PAP(I)
C=B/A
KP = DKP+4-D*C
RETURN
END
BLOCK DATA
IMPLICIT REAL*8(A—H, O—2Z)
COMMON/QKOEF/Q(26,3) /YEAR/P(38)
COMMON/UKOEF/U (8 4), GR, WZ
DATA U/0.D0, 20.D0, 60.D0, 100.D0, 150.D0, 800.D0, 600.D0, 900.D0,

*+ 1.228D0, .09013D0, .31043D—3, .53675D—6, .20078D—8, 1865 1D—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, .09DO0,
* .114D0, .125D0, .118D0, .096D0, .06D0, .013D0, —037D0, —.086D0, —.128D0,

* _162D0, —.185D0, — 199D0, —.202D0, —.193D0, —.173D0; — 14D0, —
— .096D0,
* _042D0, 0.015D0, 07DO0, .115D0, .144D0, .155D0, 145D0, 12D0, 084DO0.

* .044D0, 006D0, —.023D0, —.04D0Q/
END

(H3menennaa pepaxuusa, Ham, N 1).
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