5 kon.

FOCYHRAPCTBEHHBH CTAHRAPT
COl3A CcCP

A e

NMOJIE TEOMATHUTHOE
MOAENL NONS BHYTPUSEMHBIX MCTOHYHMKOB

TOCT 25645.126—85

Uspauue ohuymansHoe

TOCYAAPCYBEHHbIH KOMMUTET CCCP NO YNPABREHUIO
HAYECTBOM NMPOAYKLMM M CTAHLAPTAM

Mockaa


http://www.mosexp.ru/sostavlenie_smet.html

YAK 629.78 : 006,354 tpynna 727

FTOCYRAPCTBEHHBH CTAHRKRAPT COHO3A CCP
Sy

NONE TEOMATHATHOE

Mogens nons BHYTPM3EMHbIX HCTOUHHKOB rocr

Geomagnetic field 25645.126—85
Magnetic field model of internal origmals

OKCTY 0080

Jara ssegenns 01.01.87

Hacroamuii ctaBaapt ycraHaBJHBaeT MojJesJb [eOMarHHTHOIrO TO-
JIl BHYTPH3EMHBIX HCTOUHHMKOB Ha paccrosinnu ot 100 xo 40000 km ot
NOBEPXHOGTH 3eMJIH.

Cranjapt mpeiHa3HaueH AJd HCNOJb30BAHHMA B pacyeTax IpH Oll-
pelejieHUN YCJ0BUM (QYHKUHOHHPOBAHHA TeXHIYECKUX YCTPOHCTB B
KROCMHYECKOM NPOCTPaHCTBE.

1. OCHOBHBIE NONOXEHMS

1.1. BekT0op MHAYKUMH MArHHTHOro moJjst B, B Maruutocdepe 3em-
JIH BBIUHCJAKT N0 GopMyJie

Bu=Bi+B,, uTa, (1)

=
rae B; — BeKTOp HMHAYKIHH FeOMarHUTHOTO IOJsi BHYTPH3EMHBIX liC-
TOYHHKOB;

-
B, —BekTOp HMHAYKIHH MariHHTHOTO INOJSI MarHHTOC(EpHBIX TO-
koB no 'OCT 25645.127—85.

1.2. MarHuTHOe noJie BHYTPH3€MHBIX HCTOYHHKOB COCTOHT H3 MoJjs
9JIGKTPHUECKHX TOKOB B 3eMHOM sjipe (Aajee — riaBHOe IoJe), CO-
cTaBasiiomiero ~ 98Y% B8cero moJs, H HOJs 3eMHOI KOPH, fABJsIOLLe-
rocsi moJeM MarHeTH3Ma TOPHHIX NOPOJX H cocTapasioulero ~ 2% Bce-
IO HOJidA.

ITosie 3eMHO# KOpbl YOLIBAET C BBICOTOH OHICTpeEe, ueM IJ1aBHOE IO-
Je, W, HauumHas ¢ BbicoTl 100 KM Haj 3eMHOH I[OBEPXHOCTLIO, HM
NpaKTHYeCKH NpeHebperaior.

H3nanme odmunansHoe flepeneuarka socnpeuwexa
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1.3. Modenr raBHOTO TOJSI NPEACTABJAEHZ psiIaMH cepHUeCKHX
1apMONNK B 3dBUCHMOCII OT reorpaHueckux KoopjauHat. [Ipu AJuHe
pana 10—-13 rapMOHUK IOrpPeINHOCTb BLIYHCJIEHHSI TE€OMAarHHTHOTrO
IoJId Ha NnoBepxHocTH 3eMJu cocrasJisieT 29%.

B nepsoM npHOJNKEHHH TeOMarHHTHOe NoJie saBJsieTcs I0JeM JH-
[0JIsl, PacIOJOXEHHOIO B LEHTpe 3eMJH, H IpeACTaBJ/SIETCH HEePBBIM
JEIOM cepHYecKOro rapMOHHYECKOTo psiaa.

1.4. B cBAsH c BpeMEHHEIMH H3MEHEHHSIMH TJIaBHOTO IIOJA KO3(-
Guuuenin 1apMOHIYECKHX pPsJOB TEePHOJHYECKH IIepecudTHIBAIOT C
Y4e10M 1IOBbIX 3MIHPHYCCKHX 1aHHBIX. M3MeHeHHs raaBHOrO NoJs 3a
OMHI 10, {laJjJce — BEKOBOIl X01) TakwxKe NpPeACTaBJEHBl pAAaMu cope-
PHUYECKHX [apPMOHHK.

2. MOLESb TNMABHOTO TEOMATHUTHOTO NONS BHYTPU3EMHbBIX
UCTOUYHHUKOB

2.1. TlQrentian U vHAYKIHH TeOMarHATHOTO IOJSt BHYTPH3EMHBIX
HCTOYHHKOB B TOUKe IPOCTpAHCTBa CO CCI)epH‘{eCKHMH KOOpAHHaTaMu
t, 0, % BbolUHCASIOT Mo QopMyJe

N n
\ \ N . R r n+1 . .
U=r, 2, (g% cos mi+h] sin m/,)(_ri_) -P' (cos 8), HTa-KM,

n=1 m=>0
(2)

rle noJjioc cgepHuccKOil CHCTCMBl KOOPAHMHAT COBIAjaeT ¢ reorpadu-
UCCKHM NOJIIOCOM 3eMJIH;

7 ——Te0lelTpliYecKoe paccTOsTHHE, KM;

A —pomarota or I'pHHBHYUCKOrO MEpHIAHAHA, ...

[=]

0 — fonoaHeHHe 10 WHPOTHI, §= —z-—<p’, R
¢’ — mupota B chepuuecKiX KOOpAHHATAX, ... ,
rs —CpelHUH pajauyc 3eMlH, KM;

P (cosB) =1.3.5... (2n—1). ]/ (n+m)e!"“(n__m)l -sinme[ €OS" M@

(n—m) (n—m—1) I
o L (3)
(n—m) (n—m—1) (n—m—2) (n—m-—3)
+ 2-4(2n—1) (2r—3)

IAe &m — HOPMHPOBOMHLIH MHOKHTeD,
em =2 Jas m=1 1" go=1;
g% | h' — chepuyeckue rapMonuteckue Kodddruuents, nT4a;
n— crenenb chepuueckKux rapMoHHK;
m— Nopsi/IoK cpepuueckux rapMOHHK;
N =10— makcumansHas creneHb chepuYeCKHX rapMOHHK,

cosi—t—-4g— ] ,
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2.2. Bce s3kcrncpuMcHTaAbHble JlaHHbie H moJgokeduss MIC3 B mpo-
CTPAHCTBE MPEJACTABJAAIT B reorpadHuccKHX (reofe3nyecKux) Koop-
JHUHATaX ¢, A, N, OCHOBaHHbIX Ha alNPOKCHMALMH NOBEPXHOCTH 3eMJH
JJIIMIICOMAOM BpalleHHsi. B psiie 3ajgay B NepBoM NpUOJIHKEHHH 3J-
JHITHYHOCIbIO 3eMJH nperebperaloT, He Jefias pa3HHUB MexAy coe-
PHYECKHMH M Te0]1e3Huec<MMH KoopiuHatamHu. OIHako npu GoJee
1OYHBIX pacyeTaX HeoOXOAHMMO YYHTHIBaTb CxkaTHe 3eMJH. IJs ydeTa
CXKATHA 3vMJAH 1 H @' BHIYHCJSIOT 10 QOpMyJaaMm.

—_——-— adcos? b4 n2
r2=h?4-2h)/ a2cos2q-+ b2sin2p4- p%ﬁ;%%%, (4)

tge’ = b>+h V alcostpfbisinig
a*+h V a’cos’o+b?sinig

-tge, ®)

rac ¢ —reorpaduyeckas (reofesnyeckasi) IIHPOTa TOYKH B IPOCT-
PaHCTBe, .. ©;
h — BbICOTA TOYKH Haj YPOBHEM MOpH, KM;
a — CoJiblilasi TI0JAYOCh 3€MHOr0 3JIIHIICOMAA BpalleHHs], KM;
b — \vajasi moJyoch 36MHOTO 3JJIHIICOMJA BpallleHHs, KM.
Joaro1s! A B cepHYeCKHX H re0Ze3HYecKHX KOOpAHHATaX TOXK-
JECTBEHHBI.

INIpumeuaHne 3HAa eduss @ h b TpuBeleHH B peKOMeHJAyeMOM  IPHJO-
skeuun 1.

2.3. Cocrapnspilie BeKTOpa HHAYKUHH TeOMarHHTHOTO IIOJIS BHY-
—
TPH3EMHBIX HCTOYHIKOB By: X', Y/ u Z’ BHUHCJAAIOT IO QopMyJsaM:

. apm 9
X'= n% mzo (g% cosmAr--h g sin mh) _‘_a_é.cgs_)
+2
(—r:—)n , HTa, (6)
r 1 0_’{ . m o _fm P! (cosB)
Y= P i - m_om(g sin mA—nh cos mk)_ﬂ_s1T
Is n+2
(T , uTa, (7)

(n+1) (g & cosmi+h | sin mA) Py (cos 6)

(—r—:-)"+2 , HTa. (8)

Cocrasasiome X/, Y/ u Z’ ucnosnp3yior AJst pacyera BeKTOpa
HHAYKIHH 1o ¢popmyae (1).
(Hamenennas pepakuus, Ham. Ne 1).

7= —— %

i I}/
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2.4. TIpocTpaHCTBEHHO-BpeMEHHOe pacnpeje/l€HHe BeKTOpa HHIAYK-
MK TEOMArHUTHOrO MNOJsi OOBIYHO ONHCHIBAaIT T€OMATHHUTHHIMH 3Je-
MEHTaMH:

NPSIMOYI'OJbHBIMHU cocTaBasOWuMY X, Y, Z, H, uTa;

YrJoBHIMY 3ieMedTaMu D u l, ... %

MoayJ/eM BeKropa uHAyknud T, vTa.

OnpesiesieHds reOMarHUTHBIX 3J€MEHTOB HPHBEICHbl B NPHJONKE-
HHH 2.

2.4.1. B Touke IpOCTPAHCTBA ¢ KOOPAMHATAMH @, A, h HPSIMOYIoJb-
Hble COCTABJAsIOMIHE BEKTOPAa MHAYKIHH B reoAC3H4ECKOH CHCTEME KO-
OpJHHAT PACCUHTHIBAIOT NO opMynam:

X=X'cos(p—¢’)+2'sin (p—9"); 9
Y=Y, (10)
Z=2Z'cos(p—¢’)—X'sin(p—¢); (11)
H=7X2472, (12)

(Uamenennas pepakuus, Ham. M 1).
2,42, YriaoBble JJeMEHTH H MOIYJdb BekTOpa HHIYKUHH BBIYHC-
JSIOT 10 popMyaam:

D=arc tg——%——; (13)
[=arc sin ? ; (14)
T=Y XPF 72422 . (15)

2.4.3. 3uauenuss 3JeMeHTa NoJf Y ajs TOUKH NPOCTPAHCTBA MpPH
6=0 nosyualotT JTHHeHHOH HHTEPIOJsLHEH.

2.4.4. 3uaueHus cepHYECKHX TapMOHHYECKHX K03(hduuueHTOB
g, hY nns 1985 r. mpuBedeHbl B IpHJoXKENHH 1, a pesy/bTaThl
pacyera mosis Ha TOT ke oj — B IPHIOKEHHH 3.

Pacuer noJist Ha ApYrue oAbl OCYIIECTBJAIOT C NOMOUIBIO BEKOBOIrO
xoga. Tlpumep npoipamMel AJI pacyera TeOMArHHTHbIX 3JIE€MEHTOB
OpHBELEH B JIPHJIOXKEHHH 4.

(U3menennas pepakuus, Uam. N 1).

2.5. BekoBo#t X0 reoMarHUTHOrO NOJs onPeAesiioT MOTEHIHAJO0M

U, kotopriii BbIYHCAAIOT N0 (popmyJie

N n
. N . S
U=r, 2 (8™ cos mA+AT sin mi»)(_"_)“ -P™ (cos 0), BT1 KM/TOL,
n=1 m=0 r
(16)
rie §™, A" —chepuyeckue  rapMoHHyecKHue K03 PUUUeHTH,

uTa/ron.
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251 Tlpm pacyeTax BEKOBOTO X031a He YUHTHIBAIOT CXKaTHe 3eMJu
¥ npeHeGperaloT pasinuHeM MeAly cPepHUYecKMMH H 3aJlaBaeMbiMu
1eorpaduyecKMMH KOOp,1HHATaMH (TojaranT ¢'=q, r=rs-+h).

25 2. BekoBoil X01 3/1eMEHTOB T€OMATHHTHOrO NOJS PACCUHTHIBAIOT
no ¢gopMyJsaam

. N n
_1oU_ W (cos 8)
X=- 20 = 2.1 méo (g7 cos me~n 3 sin m?)__a_e__
5 2
(L,—)H , HTa1/ro, (17)
. N n

j—_ 1 oU_ N . m _,m P (cos B)( rs \n+2
Y=— o5 = - mgom(gn sin mi—~ 5 cos ms) _;E_e_(_,_) ,
uTa/rog, (18)
2 j {V‘ % Ts \n42
Z==" =y - (n4-1) (g cos mr-+hT st mr) Pl (cos 9)(-{— ) A
nTa/rog, (19)
- Y, uTa/ 2
H=—p—X+——Y, ulajrog, (20)
= (X-Y—Y-x)- 22 ron, @1
= (H-z—2 H)- 22, fron, (22)
T=—‘;~(‘ XA Y—i—T z, uTa/ron, (25)

11e sqemcHTH noas X, Y, Z, H, T, D, I BbiuncasioT no ¢opmyaav
(9—15),

Y npu 6=0 onpeieasioT JUHEHKO HHTEpNOAsIUEH

253 Cdepuyeckue rapMOHHUecKHe  KoadpduuueHTnl g , h
onpeessiol 0 3KCIEPHMEHTAJbHBIM XaHHBIM [J51 Pa3JIHYHBIX BpC-

MEHHbIX MHTEpBajoB 3HaueHus g, 1™  aas 1985—1990 rr mpiise-
JAeHbl B npuaoxenuu 5 [IpuMmep pacueTa BEKOBOTO XOia INMpPHBEACH B
NPHJI0XKEHUN 3

(U3menennan pegakuus, Ham. Ne 1).

26 TsaBHOe mose Ha J060H 3alaHHBLIH roAd ! BHIYHCAAIOT CHOCO-
6amu, NpuBeJeHHBIMA B i 2611 262

261 [eomaruuTHBIE 3J€MENTH Ha 3alAaHHLIA T0ol { BHYHCAAIOT
o ¢opmydJe

-

Fi=F, +F (t—lo), (24)
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rae Fy — mo6oin u3 saementos noas (X, Y, Z, H, T, D u 1) Ha
rox t;
Fi — sneMeHT NOJs, pPacCUHTaHHHU 1Mo gy, AT  (H3BECTHHIM
Ha ToA fo) mo opmyaam (6—15) c yuetom dopmyn (4—
5);
F — BekoBodl XO[ 3JieMeHTa [OJs, pPacCUHTaHHHi nmo g , AT
o ¢gopmynam (17—23).
2.6.2. F spiuucasior no ¢opmyanam (6—195), B xoTopux gy, Ay
3aMEHAI0T Ha

gnt=8nt +&n (i—1o); (25)
Ry =hy AT (t—t). (26)

2.6.3. Han cocrapasomux X, Y, Z pacuersl ofoumu cnocobamu
JAAl0T TOXECTBEHHBIE Pe3yJbTaThl. [lJsi OCTAa/bHBIX 3JE€MEHTOB pac-
XOXKJIEHHs JexaT B npelesax norpeursocred, BoiGop crmocoba omnperne-
JSIeTCA YCJAOBHAMM NOCTABJEHHBIX 3ajay.

2.6.4. YIpumep pacuera Fi na 1989 r. mo n. 2.6.2 aan B mporpam-

Me, NPUBEJLEHHON B NMPHIOKEHHH 4.
2.6.5. ITpumepsr pacuera moas Ha 1988 r. o6oumu cnocoGaMu Inpu-

Be/IeHBl B IIPHJI0KEHUH 3.
2.64, 2.6.5. (MameHenHas pepakuus, Ham. Ne 1).

3. NAPAMETPb TEOMATHUTHOTO gMnosns

3.1. dunoJabHOoe reOMarHUTHOE IMOJie COOTBETCIBYET IO, fIpesdc-
TaBJIEHHOMY TepBbiM 4Ji€HOM cdepnyeckux rapmonuk. CocraBasiomue
JHIIOJBHOTO YJeHa PacCYHTHIBAIOT M0 popMyIaM:

X (r, 8, 1) =[—g\ sin 8+ (g} cos A+hy sin 2) cos 9](%)3
Y (r, 8, A) =[g1 sinA—h{ cos )] (-r;a-)u,
Z (r, 8, A) =—2[g} cos0+(gi cosA+h| sink) sin 0](;)

3.2. KoopaxHaThl NOJIOCOB AKNOJBHOrO HOJs (F€OMarHUTHHIX IO-
JI0COB) M ero MarHMTHBII MOMEHT M paccuuThBaiOT 1o (hopmysam:

tg®o= g} (27)
0 ————————
V @ el
hi
tgho= ——, (28)

g
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i
0 1 1
M=V (&) )24 (gl)?+(h! )% Ta-ms, (29)
rae Mo — reorpau4ecKas IHPOTa F€OMArHHTHOTO MOJIIOCA, . . . %
Ao — reorpaduyeckas 0roTa reoMariuTHOrO IoJioca, . . . °

3.3. [MapamMerpnl reoMarHuTHOro AaumoJs Anas 1985 r. mpuBeneHbl
p npuiaoxeHHH 6. [lpnMmep pacueTa IAHNOJBHOTO IOJs DPUBEAEH B
IPHJIOXEHHH 3.

(N3menennas pepakuus, Ham. Ne 1),
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IIPHJIO)KEHHE 1
Peromendyemoe

Cipeprueckue rapmonnyeckue Kostbduunentol g ' , AT, uTa, pas 1985 r.

nof om &n a T I gn By
1 0 —29877 0 7 7 0 —6
1 1 —1903 5497 8 0 21 0
2 0 —2073 0 8 1 6 7
2 1 3045 —2191 8 2 0 —21
2 2 1691 —309 8 3 —11 5
3 0 1300 U 8 4 —9 —25
3 1 —2208 —312 8 5 2 11
3 2 1244 284 8 6 4 2
3 3 835 —296 8 7 1 —18
4 0 937 0 8 8 —8 —10
4 1 780 233 9 0 5 0
4 2 363 —250 9 1 10 —21
4 3 —426 68 9 2 1 16
4 4 169 —298 9 3 —12 9
5 ] —215 0 9 4 9 —5
5 1 356 47 9 5 -3 —6
5 2 253 148 9 6 —1 9
5 3 —94 —155 9 7 7 10
5 4 —161 —75 9 8 2 —6
5 5 —48 95 9 9 —5 2
6 0 52 0 10 0 —4 0
6 1 65 —16 10 1 —4 1
6 2 50 90 10 2 2 0
6 3 —186 69 10 3 —5 3
6 4 4 —50 10 4 —2 6
6 5 17 —4 10 5 5 —4
6 6 —102 20 10 6 3 0
7 0 75 0 10 7 1 —1
7 1 —61 —82 10 8 2 4
7 2 2 —26 10 9 3 0
7 3 24 —1 10 10 0 —6
7 4 —6 23

7 5 4 17
7 6 9 —21

MNpumeyaHnue [duuna annpoxcumupyiomero paga N=10.
Koadpduunentst g u b  €OOTBETCTBYIOT 3HAUEHHSM IapaMeTpoB (HIYpH

3eman:
ra=6371,2 km;
a=6378,2 xm;
b=6356,8 kM.

(HU3amenennas pepakuuns, Msm. N 1).
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IIPHJIOKEHHE 2
Cnpasouroe

OMPEAENEHNA TEOMATHMTHBIX DNEMEHTOB M NOSACHEHMS I{ HUM

— —>
X — ceBepHas cocTas/sdowmwas BeKTOpa WHAYKUMH Bi— npoekuns Bektopa B,

Ha OCb X, HapaBJEHHYIO 1O reorpadHyeckoMy MepHIuaHy (Ha ceBep).
—
Y —BOCTOUHas COCTaB/IAWUIAA BeKTOpa HHAYKUMH B, —mpoexumss B, Ha ock y,

HAMPABJEHHYIO IO Napa/iesn (Ha BOCTOK).

— —r
Z — BepTHKA.IbHA# COCTABJAIAS BEKTOpAa HHAYKUME B, —npoesunss B, Ha
OCh 2, HANPABJ/IEHHYIO BEPTHKAJIbHO BHH3.

—_ —
H — ropusoHTanbias COCTABJSAIOIAsS BeKTOPAa HHAYKUHH By — npoekuus B, Ha
FOPH30HTANIBHYIO IJIOCKOCTb XY.

D — MarugTHOe CKJIOHEHHe — YroJl MeXAy reorpa@HUecKMM H MAarHHTHEIM — Me-
puiHaHaMH (DOJIOXKHTeNTbHOE K BOCTOKY).

[ — MaruuTHoe HaK.IOHeHHE — YroJ MeXJy TOPH30HTA/bHOR TUIOCKOCThIO XY H
—> —
HanpaBJeHNeM BeKTopa B, (MOJOXHTeNbHOe NpH HaNpaBJeHMH BekTopa B, BHH3).
—
T — moayas BekTopa Bi.
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IIPHJIOKEHHE 4
Cnpasounoe

I[MTPOIPAMMA PACYETA TEOMATHHUTHOTIO I1OJIS «Bl»
HA 3AJAHHBIVI TOM, «T»

INTEGER E,YEAR,YEARI

REAL L,L1,LP,NR

DIMENSION P(17,17),R(17,17),G(150),G1(150),DG(150),
-DG1(150),U1(17),U2(17),S(17,17) H1(400),F1(400),L (400)

CYUTBIBAHHUE MACCHBA JAHHBIX
DATA NH/10/,E/1/KT/6/

NH=4HCJIO TAPMOHHK

E — YUET 3JIJIMIITUHYUHOCTH

) E=1—YUUTBIBAETCY, E=0— HE YYUTBHIBAETCH

KT — KOJTMUECTBO TOYEK
DATA YEAR/1989/
YEAR — 3AJJAHHBIN TOX (T)
= (NH NH--3 NH)/2
K— KOJII/IL{ECTBO KO3®PUIIMEHTOB
G(I) — KO2®0®HUIMEHTHI G, 3AAHHBIE HA 1985 T,
B HAHOTECJIAX
DATA G/—29877 ,—1903 ,—2073,3045,1691,1300,
—2208,1244 ,835 937,780,363 ,—426,169,
-—215,356 ,2563 ,—94 ,—161 ,—48 ,52,65 ,50,
-—186 ,4,17,—102,75,—61,2 24 —6,4 9,
-0,216,0—11,—9,2,4,4,—6,5,10,1,
-—129,—-3,—-1,7,2,—-5,—4,—4,2,—5,—-2,
5,3,1,2,3,0/
Gl(I) — KO99OULIMEHTHI H, 3A0AHHBIE HA 1985 I',
B HAHOTECJIAX
DATA G1/0,5497 ,0,—2191,—309,0,—312,284 ,
-—296,0,233 ,—250,68 ,—298 ,0 47,148,
-—155,—75,95,0,—16 ,90 ,69 ,—50,—4 ,20,0,
-—82,—26 ,—1,23,17,—21 —6,0,7,—21 ,5,
-—25,11,12,—16,—10,0,—21,16,9,—5,—6,
910—6201036—40—140 ——‘6/
DG(I) — KO3®PHULHUEHTHI DG, 3AIIAHHblE HA 1985 T,
B HAHOTECJIAX/TOL
DATA DG/197,115—126,1814,43—61,—0,7,
—38—04,02,—74,—04,—57,12,—01,—12,
—24—0305,14—-041609—-01,07,10,
-04,—06,—01,02,09,09,03,1005,—03,
—01,06—07,01,02—-09—0521 0/
DG1(I) — KO3®®UUMEHTbHI DH, 3AIAHHBIE HA 1985 T,
B HAHOTECJIAX/TOQ
DATA DGI1/0,—20,0,—164,—159,0 46,28,
—980,35,2 37—030 0070011,—01,
0-—-07—12-—03-—-13,04,11,0,1 0308,
07,—02,030,0,06—03,04,0,06—12
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0011
0012

0013
0014
0015

0016
0017
0018

0019
0020
0021

0022
0023
0024

0025

0026
0027
0028
0029
0030
0031

0032
0033

0034
0035
0036
0037

0038

0039
0041
0042

0043
0044
0045
0046
0047
0048
0049
0050
0051

—01,0821 0/

C Hl(I) — BBICOTA TOUKH B KM

DATA H1/100,3030,6371 2,6385,12742 4,40000 /

C Fi(I) — IWPOTA TOUKU B I‘PAIL

DATA F1/6 806/

C L(I) — JIOJITOTA TOUKH B I'PALL

DATA L/6 58 0/
PRINT 12
12 FORMAT ('1",//10X,/G (I) — MACCHUB KO3®PUIIUEHTOR,
- G JJIS1 1985 T f)
PRINT 9,(0(1),1: 1K)
PRINT 13
13 FORMAT(//IOX 'G1(1) — MACCUB KOS®OULIMEHTOB H,
< OJ19 1985 T 7))
PRINT 9,(GI(I),]=1,K)
PRINT 14
14 FORMAT (//5X,/DG (1) — MACCUB KO3®OUILIMEHTOB GO,
- [Jisi MHTEPBAJIA 1985—1990 I'T.,”/)
PRINT 9,(DG(I),]=1K)
PRINT 15
15 FORMAT (//5XDGI(I) — MACCHUB KO3®®ULIMEHTOB H,
-/ IIJ1ST UHTEPBAJIA 1985—1990 IT /)
PRINT 9,(DG1(I),I=1XK)

C PACUET KO3®OULIMEHTOB ‘G’ U ‘H’ HA TOJ ‘T’

[elel

DO 11 I=1K
YEAR1—YEAR—1985
G (1) =G(1)4-DG(I) -YEARL
11 GI(I)=GI(I)+DGI(I)-YEARI
PRINT 55
55 FORMAT ('1’20X/PE3YJIbTATHI’,
“PACUETA))
PRINT 8
8 FORMAT (//5X/GT — MACCHB KO3®OULIUEHTOB G/,
- PACCUMTAHHBIX HA 1989 I.:’/)
PRINT 9,(G(1),1=1,K)
9 FORMAT(4E186)
PRINT 10
10 FORMAT (//5X/HT — MACCHB KO3®®ULIUEHTOB H/,
. PACCUMTAHHBIX HA 1989 T /)
PRINT 9,(G1(I),1 =LK)

PACUET JEMEHTOB NOJAY
IF(PR.EQ 0) GOTO 18
18 PI1=3 141593
RS=63712
RS — CPEJIHUI PAJIUYC 3EMJIU
A=63782
B—=6356 8
A3=.1E—7
NH=NH-1
1=0
IK=0
IN=1
PRINT 19,IN
19 FORMAT (//10X,/IN=",13)
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0052 20 1=141

0053 F2==F1(I) PI/180

0954 IF(E EQ 0) GOTO 21

0056 S1=A 2 COS(F2) 2+B 2 SIN(I2) 2

0057 S2=A 4 COS(F?) 2+B 4 SIN(F2) 2

0058 RI=SQRT(HI(I) 2+2 HI(I) SQRT(S1)+S2/S1)

0059 ARG=(B 2+HI(I) SQRT(S1))/(A 2-+H1(I)-SQRT(S1))
(SIN(F2)/COS(F2))

0060 F3=ATAN(ARG)

0061 F2=F2--F3

0062 S1=SIN(F2)

0063 $2=COS(F2)

0064 GOTO 22

0065 21 F3=F2

0066 22 F=PI/2 —F3

0067 C1=SIN(F)

0068 C2=COS(F)

0069 S(1,1) =1

0070 DO 24 N=2,NH

0071 S(1L,N) =S (I,N—1) (2 N—3)/(N—1)

0072 S(2,N) =S(1,N) SQRT((N 1) 2/N)

0073 IF(N LT 3) GOTO

0075 DO 23 M=3N

0076 23 S(M N) =S(M—1,N) SQRT((N—M+1)/(N+M—2))

0077 24 CO‘\ITINU

0078 P(1,1) =

0079 R(1,1)=0

0080 P(1,2) =C2

0081 R(1,2) = —Cl

0082 P(2:2)=Cl

0083 R(2,2)=C2

0084 DO 28 N==3,NH

0085 DO 28 M=1I,N

0086 IF(M—N) 27,26,25

0087 25 P(M,N) =0

0088 R(MN) =0

0089 GOTO 28

0090 26 P(M,N) =CI P(M—I1,N—1)

0091 R(MN)=Cl R(M—I,N—1)-+C2 P(M—1,N—1)

0092 GOTO 28

0093 27 NR=((N—2) 2—(M—1) 2)}((2 N—3)'(2 N—5))

0094 P(M,N)=C2 P(M,N—1)—NR P(M,N

0095 R(M.N) =C2 R(M\N—1)—CI P(M, N~] —NR R(M,N—2)

0096 28 CONTINUE

0097 DO 29 N=I,NH

0098 DO 29 M=1N

0099 P(M,N)=P(M,N) S(M,N}

0100 29 R(M,N) =R(M,N) S(M,N)

0101 L(I)=L(l) PI/180

0102 DO 30 M=1,NH

0103 Ul (M) =SIN((M—1) L(1))

0104 30 U2(M) =COS((M—1) L(I))

0105 IF(E EQ 1) GOTO 31

0107 T'1=RSMRSHHI(I))



C. 16 FOCT 25645.126—85

0108
0109
0110
011t
0113
0114
0115
0116

0117
0118
0119
0120
0121
0122
0123
0124
0125
0126
0127
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0145
0146
0147
0148
0150
0152
0153
0154

0155
0156
0157
0158
0159
0160
0161
0162
0164

0165

GOTO 32

31 LI=RS/RI

32 Al=ABS(SIN(F))
IF (A1 LT A3) GOTO 33
A1=SIN(F)
GOTO 34

33 Al=A3

1(M)—G1(J)-U2(M))-L1-

ZCC:

IF(EEQ0) GO
X1=X-S2-Z-S
Z1=Z-S2—X-S
X=X1
Z=71

36 T=SQRT(X--2LY--2+Z--2)
HC=SQRT(X- 2+Y -2)
D—=ATAN(Y/X)

IF(Y) 38,37,37

37 1IF(X) 40,4141

38 IF(X) 40, 39,39

39 D=2.-PI+D
GOTO 41

40 D=PI+D

41 LP=ATAN(Z/HC)
IF(D—PI) 43,42,42

42 D=D—2 PI

43 L(1) =L(1)/ 01745329
LP=LP/ 01745329
D ~=D/ 01745329
IF(1EQ 1) GOTO 44
IT (1 EQ IK+68) GOTO 48
GOTO 66

44 PRINT 63

TO 36
1
1

63 FORMAT(//4XH1’,5X,F’ 5X,/L",6X,/X",7X,"Y",7X,

70X/ T X 6X,D 5K 1))
64 FORMAT(F8 1,2F6 1,5F8 1 2F6 1)
66 PRINT 64,H1(1),F1(1),L(I),X,Y,Z,T,HC,D,LP
GOTO 49

48 IK=IK-+67
IN=IN+1
PRINT 19,IN
GOTO 44

49 IF(ILTKT) GOTO 20
STOP
END

S(G()-U2(M)+-G1(J)-UL (M) -L1--

2(M)+G1(J)-UI(M))-LI1- (N+1) ‘R(M)N)
(N+1)-P(M,N)-A2

(N4+1)-P(MN}
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PACUETA

GT — MACCHIB KOD®PHMIHUEHTOB G, PACCUMTAHHBIX HA 1989 T.:

—0.297982E 4+ 05
0.169660E +-04
0.819800E + 03

—0.427600E 403
0.248200E+03
0.576000E +-02
0.360000E+01

—0.634000E + 02
0.760000E+01
0.480000E+01
0.240000E+01

.500000E + 01
0.900000E+01
0.200000E+01
0.200000E+01
0.300000E+01
0.000000E-+00

—40,185700E + 04
0.131720E -+ 04
0.935400E +- 03
0.146200E +03

—0.103600E4-03
0.634000E + 02
0.198000E+ 02
0.160000E+01
0.102000E 402

—0,400000E + 00
0,480000E +01
0.100000E + 02

—0.300000E4-01

—0.500000E+01

—0.500000E 401
0.100000E+01

HT — MACCIIB KO3@OUIIUEHTOB

H,

—0.212340E + 04
—0.223240E 04
0.780800E +03
—0.210200E+03
—0,162200E--03
0.564000E + 02
—0.980000E + 02
0.248000E+ 02
0.400000E4-01
—0.860000E + 01
0.400000E + 00
0.100000E +01
—0.160000E4-01
—0.400000E 401
—0.200000E+-01
0.200000C+01

0.305220E + 04
0.124120E +04
0.333400E+03
0.355600E 403
—0.460000E+02
—0.182400E 403
0.766000E + 02
—0.:240000E +01
0.230000E + 02
—0.118000E +02
—0.800000E+01
—0.120000E + 02
0.700000E 401
—0.400000E+-01
0.500000E+01
0.300000E+01

PACCUHMTAHHDBIX HA 1989 TI.:

0.000000E +00 0.541700E4-04 0,000000E 4-00 —0.225660E + 04
—0.372600E + 03 0.000000E 400 —0.293600E + 03 0.295200E+03
—0.335200E +03 0.090000E - 00 0247000+ 03 —0.242000E+ 03

(.828000E+02 —0.299200E +03 0.000600E+00 0.470000E+02

0.150800E+ 03 —0.154600E+ 03 —0.706000E + 02 0.946000E-+-02

0.000000E + 00 —0.188000E +02 0.852000E +02 0.678000E +- 02
—0.552000E + 02 —0.240000E 401 0.244000E +02 0.000000E +00
—0.780000E + 02 —0.248000E + 02 0.220000E + 01 0.258000E +02

0.162000E +- 02 —40.198000E 4-02 —0.600000E 401 0.000000E+00

0.940000Z+01 —0.222000E+ 02 0.6600007:+01 -—0.250000E 402

0.134000E--02 0.720000E+01 —1.164000L2+ 02 —0.680000E 401

0.000000E 00 ~—0 210000E+4-02 0.160000E ~ 02 0.900000E+01
—0.500000E+01 —0.600000E+01 0.900000E + 01 0.103000E +-02
—0.600000E 401 0.200000=+01 0.000000E +00 0.100000E +01

0.000000E +00 0.300000E+01 0.600000C +01 —0.400000E+01

0.000000E+00 —0.100300= +01 0.400000E + 01 0.0006000E 400
—0.600000E +01

IN= 1

H1 F X Y zZ T H D 1
100.0 80.6 580 4507.0 24469 538658 51109.4 5128.4 285 846
30000 806 580 2109.1 —I127.9 18644.0 18763.3 2113.0— 3.5 835
6371.0 806 58.0 940.1 —191.9 7162.1 75235 9594 —11.5 82.7
63850 806 580 9373 —I191.6 7437.9 7199.1 956.7—11.6 82.7
127124 806 58.0 2984 —90.8 2199.9 22219 311.9—169 81.9
40000.0 806 58.0 218 —9.2 151.7 1535 23.7-230 8l1.1
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KOMMEHTAPHMU

Bxo.\Hile ZaHHBE!
NH=N==10;
E=1— npu3Hax yuera 3JNHUNTHYHOCTH 3eMJIH;
KT=6 — K0JHuecTBO TOYEK ¢ 3aJaHHEIMH KOODJAMHATaM:I (A, @, A);

YEAR — zanauHuil rop £=1989;

G(I) — wmaccuB koapdunnentos g7 , safaHHEIX Ha roji fo= [985;
G1(I) — maccus Koapouuuestos A" , 3azaHHEX Ha roj o — 1985;

H1(I) — maccuB BHCOT A (KM) 3alaHHOTO YHCJIA TOYEK;
F1(I) — maccuB wHpoT X (B...°) 321aKHOFO 4YHCJAA TOYEK;
L(I) — maccuB poarot A (B...°) 3aaHHOTO YHCJA TOYEK;

DG(I) — wmaccuB Koadpduuuenron gnm , 3ajaHusIx ags 1985—1990 rr.;
DGI1(1) — maccus koapduunentop A , nannux aas 1985—1990 rr;

BrixoaHble mallHBE:
neyaTh Ha3BaHHA MPOTrpaMMBl ¢ YKasaHHeM roxa {=1989;

nevatb BxoAHuX naHHux NH, E, KT, a Tak:e pacCUHTAHHOro B nporpaMve ofiuero

yHcJa Kopouunenros K;
MaccuB G ¥oadduunentos g , 3ajaHHbIX Ha roj fo;

maccus H kosouuuentos h'y , 3agaHusix Ha roa fo;

maccuB DG Koad¢HuneHTOB g n , 3afaHHHIX Ha MHTepBan 1985—1990;
maccus DH kosdduuuentos il]rlp , 3aJaHHBIX Ha HHTepBaa 1985—1990;
maccus GT koa¢pduureHTOB g , PACCUHTAHHBIX Ha oA &

maccus HT xoaddpunuenros AT , paccuutarHnX Ha rof
H! — BrcoTa 2 (KM) 3aJaHHOH TOYKH MPOCTPAHCTBA,

F — mnpora @ (...°) 3agaHHOR TOYKH NPOCTPAHCTBA;

L — noarota A (...°) 3anaHHOA TOYKH NPOCTPAHCTBA;

X, Y, Z, T, H, D, | —3unaueuns sneMeHTOB B 3ajaHHOH Touke (h, @, A) Ha

1=1989.

roa
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TIPHJIOXLHHE 5

Pexomendyemoe

uTa/ron,

m
Ay,

m
n?

Cdepuueckue rapmonndeckue KoaGhHUHeHTH g

pjas ueateppaaa 1985—1990 rr.

I ,

NN HFINOWO =AM PO O~AM N O~

0 OO W W B =B DS B I I I 00 00 00 G0 90 00 90 0 O

0%06504290323000001404
— ]
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[Tpuveuanne JauHa annpoxcuMmupyomero psga N =8,
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IIPH/JIOKEHHE 6
Pexomendyemoe

IMTapamerpsi reomarsuTHoro nunons Ha 1985 r..
M=1787-10'S Tn-m3.
Teorpaduyeckie KOOpAHHATH CEBEpHOIO TEOMATHHTHOrO mnoJoca’
D= 79,0° ceBepHOIl WIHPOTHI,
Ao =289,1° BoCTOUHOU ZOATOTH.

IMpunoxenus 3—6 (Mamenennas penaxuus, Ham. Ne 1),
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UHDOOPMALLMOHHLIE BAHHBIE

1. YTBEPHAEH M BBEAEH B QAEMACTBME MocraHosnenxem Tlocypap-
creeHHoro komutera CCCP no cranpaptam or 14.11.85 Ne 3609

MCNONHUTENU

M. U. Anekcees, kanp. dum3.-mat. Hayk; A. B. Baloxoe, kang. TexH.
nayk; E. C. Benenbkas, kang. cdm3.-mart. Hayk; H. . BeHbkoBa, g-p
thuz.-mat. nHayk; MO. A. BuHtenko, kang. texn. wayk; B. M. Fonos-
KOB, n-p dwus.-mat. Hayk; E. B. Topuakoe, g-p ¢uz.-mart. Hayk;
M. C. Fpurcpsn; W, 1. Msanenke, p-p ¢pus.-mar. nayx; B. B. Ka-
neraes; . U. Konommitnera, kang. us.-mar. Hayk; A. fl. Kpornor-
HMH, A-p ¢wus.-mar. Hayk; E. H. JlecHoBCKMHM, KaHna. TexH. Hayk;
B. M. NomakuH, kaxa. TexH. Hayk; FO. T. Jliotos; B. B. MurynuH,
unex-kop. AH CCCP; Jl. A. MMPOIWHKUYCHKO, KaHA. Pu3.-MaT. HAYK;
B. M. Huxuvwickwi; U. 9. Pemnsos, kana. texH. Hayk; B. M. Crena-
KMH, kanp. TexH. nayk; Jl. H. Crenanosa; M. B. TeanoB, g-p ¢pu3.-
mar, Hayk; M. B. Tepaosckas, kang. ¢dus.~-mart. Hayk; B. B. Xaye-
TOB, KaH[. TeXH. HAYK

2. COTJIACOBAHO c TocyaapcrBeHHOM cny)K6OH CTaHAAPTHLIX cnpa-
BOUHBIX AaHHbiX (npoTokon ot 16.06.85 N2 18)

3. Cpok nepmoi npoBepxu — 1989 r., NEPMOAMUHOCTL NPOBEPKH —
5 ner

4. BBEJIEH BNEPBbLIE
5. CCbINOYHLIE HOPMATUBHO-TEXHUMECKME JLOKYMEHTbI

Howmep nysKTa

OGosnauenne HT], Ha KoTopm#t
J2Ha CChlIKa

TFOCT 25645.127—85 L1

6. NMEPEH3AAHME (pekabps 1989 r.] ¢ UsmeHeHnem He 1, yTBepKAeH-
Hbim B cextsibpe 1989 r. (MYC 12—89)

7, Mposepex B 1989 r,
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