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Geomagnetic field
Magnetic field model of internal originals

OKCTY 0080

JaTta geeleHun 01.01.87

Hacrosumiui ctaHaaptT ycTaHaBJHBaeT MO ieJb IeOMarHHTHOIO MO-
Jisl BHYTPH3E€MHBIX HCTOYHHKOB Ha pacctosuuu ot 100 mo 40000 kM ot
[HOBEPXHOGTH 3eMJIH.

Ctanjgapt npeiHa3HaueH AJd HCNOJB30BAHHUS B pacuyeTax NPH OIl-
peiejieHHNl YCJOBHH (GYHKIHOHHPOBAHHA TEXHNYECKUX YCTPOUCTB B
hOCMHYECKOM NpPOCTPAHCTBE.

1. OCHOBHbIE NTONOXXEHMSA

[.1. BekTop MHAYKUHX MArHUTHOro noJast B, B maruurocdepe 3eM-
JIH BBIUHC/IAIOT IO opMyJie

e I s

BMZBI_I—BE: HTJI: (1)

—
rae B; — BeKTOp HHAYKIIHH TeOMarHHTHOrO ITOJsSI BHYTPH3EMHEIX liC-
TOYHHKOB;

-
By —BeKTOp HHAYKUHH MAaCrHHTHOTO IOJSI MarHHTOCPepHBIX TO-
koB no 'OCT 25645.127—8b5.

1.2. MaruuTHoe noJe BHYTPH3€MHBLIX HCTOYHHKOB COCTOHT H3 HOJIs
9JIeKTPHUECKHX TOKOB B 3eMHOM s/pe (Aajee — rjaBHoe I[0Je), CO-
crapasiomero ~98% scero noJs, U NoJjsa 3eMHOH KOpH, SBJsIOLLe-
rocs INoJieM MarHeTH3Ma TOpHBIX MOPOA H cocraeasiomero ~2% Bce-
IO NOJS.

[Tone 3eMHON KOpHl yObIBaeT ¢ BLICOTOH ObICTpee, UeM I1aBHOE IO-
Jie, U, HauuHas ¢ BbicoTbl 100 KM Haja 3eMHOH I[OBEPXHOCTLIO, HM
IpaKTUYECKH IIpeHedperaior.

Mananme odMuMaANbHOS® flepeneuarka socnpelleHa
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1.3. Mojaear raaBHOTO noas NpeJACTaBJeHa psijgaMHd COepHUYECKHX
IapMOINHK B 34BUCHMOCIII OT reorpapHueckux KoopiauHart. [lpu pJauHe
pana 10— 13 rapMOHHK TNOrpPeIHOCTh BbIYHCJIEHHSI TI'€OMArHHTHOTO
110151 Ha ITOBEPXHOCTH 3€MJH cocTaBsieT 29%.

B nepsoM NpHOJHKEHHH T€OMAarHHTHOE IIOJie ABJSeTCH I0JeM JH-
[10Ji5l, PacloJOXKeHHOI'0 B HEHTpe 3eMJH, H NPEeACTABJASICTCS MepBhIM
YJLeHOM CPEePHUECKOr0 TraPMOHHUYECKOrO psijia.

1.4. B cBA3u ¢ BpEMEHHLIMH H3MEHEHHSIMH TIJIABHOTO IIOJIsT KO3(-
GuuueHinl rapMCHHYECKHX PSJAOB NEePHOJMYECKH INEepecYHTHhIBAKT C
Y4e10oM HOBBLIX SMITHPHYCCKHX 1aHHBLIX. FI3MeHeHus rJaBHOTO IIOJIS 34

OJII 10,{ yJlaJjce — BEKOBOIl X01) TakxKe NpeJCcTaBJeHB PALaMH ce-
DHYECKHX I'apPMOHHK.

2. MOLAEJIb TNABHOTO TEOMATHUTHOTO NONE BHYTPHU3EMHbIX
UCTOYHMKOB

2.1. Igrennunan U AHAYKIHH reOMarHHTHOrO MOJisl BHYTPH3eMHBIX
HCITOYHHKOB B TOUKe IIPOCTPAHCTBA CO CPEepHYECKHMH KOOpJAHHATaMHU
t, 0, A BOIUUCAAT 1o GopMyJie

iy 1
N 4\ ! - n * - 3 —t—l b
U=r, 2‘ Z (g, cos mi—4M, sin m/,)(_’:.__..)n P (cos 0), aTa-xM,
r
(2)

rje Moaioc chepHuccKon CUCTCMBI KOOPJMHAT COBIAJaeT ¢ reorpadu-
YSCKHUM MOJI0COM 3eMJH;

r — IeOILleHTpIYeCKOe PacCTOsiHHEe, KM;

A —J0d101a OT I pUHBHUCKOFrO MEpHAHAHA, ... ";

n=—=1 =

O

JU
0 — nomnoJiHeHIe 40 IIHPOTHI, = —5-—{9’, Lo

@’ — mupoTa B chepHUeCKNX KOOpPAHHATAX, ... ;
rs —CpeaHHi paauyc 3eMJIH, KM;
/ e . -
Py (cosB)=1.3:5... (2n—1)- ]/ (n+m)!“‘(n_m)! -smme[ COSN— M
Ay oS 0 8
(n—m) (n—m—1) (n—m—2) (n__m.._?) e h ]
T 9-4(2n—1) (2n—3) COS 0—... ],

PAe &€m — HOpMHUPOBOUHLIH MHOXKHTED,
Em =2 A m>=1 1 go=1;
g k' — cihepHueCKHEe rapMoHHYeCKHe kospouiuenthl, HTa;
n— crenedb cpepruyeckux rapMoHuK;
m— nopsiAOK cpepHUeCKUX rapMOHHK;
N =10— makcuMajbHas cTelneHb cPepHIeCKHX rapMOHHUK,
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2.2. Bee sxcrncpuMcuTaabHbIC 1aHHBie H moJosedHdsi MC3 B mpo-
CTPAHCTBE INPEACTABJAKT B reorpaHUCCKHX (reoJe3HYecKHX) KOOp-
AUHaTax ¢, A, 1, OCHOBAHHbIX Ha ANNPOKCHUMAIMH JIOBePXHOCTH 3eMJIH
DJIJIMIICOHOM BpalleHusi. B pane 3agad B NepBoM NPUOJHKEHUH 3JI-
JHITHYHOCIbIO 3eMJX nperedperaloT, He AeJias pasHHUbI MexAy cde-
PHUECKHMH H Te0J1¢3HUCCKHMU KoopAuHaTamu. OjaHaxko mnpu 6GoJee
T0YHBIX pacyerax HeoDXOAHMO VUHMTHIBaTb CxkKaTHe 3eMJau. [Jast yueTa
CXKaTHA B3¢eMAHU / U @ BREIYHCAIOT 110 PopMyJam.

— a‘cos?@1-Hisin?
f‘2=h2+2h]/ achS‘q(p-I—bQSlﬂ‘z(p—I— a%as%p——bzsm?i ) (4)
gy = Lt Y eosteiliang (3)

a2+hV a2C052(p—|_:b251H2q)

rac ¢ — reorpaduueckasl (reofesnyeckasi) IIHPOTA TOYKH B IIPOCT-
DAHCTBE, ..
h — BbLICOTA TOYKH HAJ YPOBHEM MOPS, KM;
a — CoJiblllas MOJYOCh 3EMHOI0 JIJHICOU A BPallleHHs, KM;
b — \:asast MOJNYOCh 3eMHOTO 3JUIHIICOMAA BPallleHHs, KM.
Jodarotel A B CQEpHYCCKHX H [E0JAE3HYECKHX KOODAHHATAX TOXK-
eCTBEHHBI.

[IpumMmeuaune 3Ha edusi ¢ h b 1puBeleHBl B peKOMeHJAYEMOM  IIPHJIO-
>kedun 1.

2.3. CocraBJ/soillie BEKTOPAa HHAYKLUHH TeOMArHHTHOIrO IIOJs BHY-
...__>.
TPH3EeMHBIX HCTOUYHLKOB B;: X', Y' n Z’ BHUHCAAIT N0 POpMYyJiaM:

N n
, 1 oU N\ - mo s oP ™ (cos9)
X =750~ H;I méo (gn COS mk—{—h n olil m?u) I 30
s n—+2
(__a‘-’—) , HTJI, (6)
U N\ Pl (cos0)
I | | . m e __ ﬁl COS
Y' = Ty i i m(g. sin mi—h.' cos mh) —5
n=| m=0
I's n+2
(-T') . HTJI, (7)
1N n
_“ L
Z":%ﬂ: = 2 (n4-1) (g & cosmi4-h , sin mir) Py (cos 6}
n—1 m=(
Ts 1142
(=)™, w1 (8)

Coctasasiouine X/, Y u Z” HCOONB3YIOT [AJisf pacyeTa BeKTOpa
HHAYVKUHH 1o dopmydie (1).
(HamenenHasa pepakuusi, Ham. Ne 1).
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2.4. IlpocTpaHCTBeHHO-BpeMeHHOe pacnpejae/leHHe BeKToOpa HHIAYK-
IIUH FEeOMAarHuTHOTO II0JiH OOLIUHO OnHcbhiBalT TC€OMATrHUTHLBIMH 3Jie-
MEHTAMHU:

NpSIMOYIOJbHBIME cocTaBaswmumu X, Y, Z, H, nTa;

YyIJIOBHIMHU 3aeMentaMu D u I, ... °;

?

MOJyJieM BEeKTopa UHAYKUHH T, HT.JI.

OnpejeneHuss reOMarHUTHBIX 3JE€MEHTOB [PHBEICHBI B MPHJIOMKE-
HUH 2.

2.4.1. B Touke mpocrpaHcTBa ¢ KOOpAUMHATaMH @, A, I IPSIMOYIOJIb-
Hble COCTaRAsAIOlMEe BEKTOpAa HHAVKIHH B reoj€3MYeCKOH CHCTEME KO-
OpAHHAT PacCUUTHIBAIOT N0 gopMysam:

X=X'cos(p—q’)+2Z'sin (g—¢"); (Y)
Y=Y, (10}

Z=27"cos (g—q’) —X'sin(p—9"); (11)
H=7X>+Y?. (12)

(U3menennan pepaxkuus, Ham. N 1).
2.4.2. YraoBble JJAeMeHTHl H MOJyJab BekKTOpa HHAYKUHH BbIYHC-
JISIOT 10 (popMyJaM:

4

D=arc g T (13)
[=arc sin ?ﬂ ; (14)
T=Y X24+Y2+22 . (15)

2.4.3. 3HaueHds 3JeMeHTa moag Y ang TOUKH IIPOCTPAHCTBA I[pH
6 =0 noayuyalot JUHEHHOH HHTEPIOJSALHEH.
2.4.4. 3naueHuss cgepUYeCKHX TrapMOHHYECKHX KO3(QQHIHEHTOB

g, BT ngaa 1985 r. mpuBeseHb B NpuJaoK€IHH 1, a pesyibTarol
pacyeTa MoJs Ha TOT K€ I'OjJ — B IPHJIOKEHHH O

PacueTt noasa Ha APyrHe rofibl OCyIHecTBAAKT C NOMOUILIO BCKOBOIO
xoaa. Ilpumep npoipaMMbl AJs pacyera TeOMATHHTHBIX 3JCMEHTOB
[IDUBEJEH B NIPHJAOXKEHHH 4.

(Uamenennasn pepakuus, Uam. Ne 1).

2.5. BexkoBOoH X0 reoMarHuTHOrO noJs onpPeAesioT NOTEHIHAJIOM

U, KOTOpBIl BHIUUCJAIOT IO popmyJie

N n
» I_Lf“'l i
U=r, 2 2 (87 cos mi+hy sin m}‘m)( 2 )1 . P’ (cos 8), vT.1 KM/TOL,

r (16)

rae g7, A" — chepuueckne  rapMoHuyecKHue KO3 PHIUEHTH,
uTa/ron.

n=—1 m=>0
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251 Tlpu pacuyetax BEKOBOTO X07a HE YYUTHIBAKOT CKaTHe 3e€MJH
U IpeHeOperawT pasgnuHeM MeAly cPepUuecKUMH H 3aJaBaeMbiMI
reorpad)HyecKUMH KOOp,1HHaTaMu (moJlaramt ¢’'=¢q, r=rs-nh).

25 2. BekOBOH X0,1 3JeMEHTOB T'€OMAarHUTHOrO NOJS PACCUHTBIBAIOT
no ¢opMyJiaM

X-—-*-rf, gé} = :;—_.:1 m}i:o (g cos men ' sin m}h)ap ;“a(ecos 9)
(—t’——)mr2  HTa/ron, (17)
. n
— rstln'e%g = n;: mfom(gn s1n mi—~h ' cos my) pms(:; 6)( - )HH;
HTa/ron, (18)
Z=%g: = y— ‘: E‘D (n4-1) (¢, cos mi-+alsin mz) Pl (cos 8)(; )mi
n=1 m—
HTJI/I‘O,[L, (19}
Hz—ﬁ X+ Y, uTa/rog, (20)
= (X-Y—Y-X)- =22, ./jrox, (21)
[=(H-Z2—Z H)- 3473,28 . ‘Iron, (29)
T == ;‘: X ; Y ~‘72,— z, wuTa/ron, (20)

11e aqaemcHTH noas X, Y, Z, H, T, D, [ BbuucaaioT no dopMyaav
(9——15)

Y npu =0 onpe1e’sd0T JUHECHHOH HHTEPNOJSIIHEH

253 Cdepuueckue rapMOHHUecKHe  KoapduuHeHTH g , A
onpenesitol N0 3KCIEPUMEHTaJbHBIM AAHHBIM AJS PA3JHYHBIX BpC-

MEHHbIX HHTepBaJOB 3HaueHuss g , h"  aaa 1985—1990 rr nprise-
JA€HBl B npujoxennn o9 IIpuMep pacueTa BeKOBOro xola NPHBENECH B
MPUJOKEHUN 3

( UsmeneHnan pepakuus, Ham. Ne 1),

26 TJaaBnoe nojae Ha J1000H 3aMaHHLIH roa { BBHIYHCALIOT CIOCO-
GCaMu, NpUBeJAeHHbIMU B i1 261 1 26 2

201 ITeomarHuTubie JeMeHTH Ha 3aMaHHBLIN IOl ! BBIYHCASIOT
o gopmyJie

™

Fi=F, +F (t—1,), (24)
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rpe ry— Jgioboi u3 aneMedToB noas (X, Y, Z, H, T, D u 1) Ha

roj i;

Iy, —- sjeMeHT HOJIsl, PacCUHTaHHHN no gy, , AT  (U3BeCTHHIM
Ha ToA fo) Ho ¢opMyaam (6—15) c yuetom dopmys (4—
9);

F — BeKOBOU XOJ 3JIeMeHTa [0Jisi, pacCUlTaHHblii 1o g7, AT
no ¢opmyqaam (17—23).

2.0.2. Fy soiyucasnior no ¢gopmyaam (6—1D), B KOTOpPHX g4, A
3aMEHAIT Ha

n, t=8&n t, +8u ({—lo); (29)

hy « =h, 4% (I—to). (26)

2.6.3. dusa cocrapaswiiux X, Y, Z pacuerel obouMu crnocobamu

Jal0T TOXAECTBEHHbI¢ pPe3yJbTaThl. /IJs1 OCTaJibHBLIX 3JIEMEHTOB pac-
XOXAEHHUS JexaT B IpeAetax norpelwHocted, BuiGop cnocoba onpene-
JS1eTCSl YCJAOBHAMM NOCTAaBJEHHBIX 3a4ay.

2.6.4. YIpumep pacuera Fy Ha 1989 r. no n. 2.6.2 gau B nporpam-
Me, MPUBEJCHHOH B IPHJI0KEHHH 4.

2.6.5. [lpumepn pacuera noJia Ha 1988 r. o6ouMH cnocobaMH INpH-
BeEHbl B IIPHJIOKEHHH J.

2.6.4, 2.6.5. (H3meHeHnHas pepakuus, Ham. Ne 1).

3. MAPAMETPbl TEOMATHUTHOrO AMNONS

3.1. JlunoJabHoe reOMarHUTHOe II0Jie COOTBETCIBYET IIOJIO, IIpe/ic-

TaBJEHHOMY TepBbiM 4JieHOM c(epuuyecknx rapMouuk. CocTaBidloline
AHIOJIBHOTO 4JeHa pacCYUThIBAIOT M0 pOpMYyJIaM:

)

r's 9
X (r,0, M) =[—g| sin 0+ (g} cos A+h] sin i) cos 0] (———)

¥
:_..-

Y (r, 0, 1) =[g: sina—h, cos?»](-}:;-);

r's Yo
b . | . .
Z (r, 0, ?u)=——2[g{i cos 0 (g cos A}k, sin i) sin O](T)'
3.2. KoopauHaThl MOJIOCOB AHUIOJBHOLO MmoJsA (F€OMarHHTHBIX IO-
JI0COB) H €ro MarHWTHBHIA MOMeHT M paccuuTHIBAIOT NO (POPMyJIaM:

tg D= — b (27)

tgho= ——, (28)
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M=tV (@ )+ (g)) 2+ (h) )2, Ta-w, (29)

O

rae My — reorpaguvecKass MIHpOTa F€OMAarHHTHOIO IOJIOCA, . . .
Ao —reorpacdudeckasi 10AroTa reOMarHuTHOrO IoJioca, . .. .
3.3. IlapamMerpbl F€OMarHuTHOro aunoJs auas 1985 r. npuBeneHbl
p mpuaoxkeHHH 6. [lpuMep pacuera AHMNOJBHOrO MOJS NPHBEIEH B
IIPUJIOXKEHUH 3.

(M3menennasn pepakuus, Ham. Ne 1).
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HNPHJIO)KEHHE [
Pexomendyemoe

Ciepuueckue rapmonuyeckue ko3hduuuentol g ' , A0, Hla, aas 1985 r.

n m g R L A g n By
1 0 — 20877 0 1 7 7 0 —6
| 1 —1903 5497 I 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 —1] 5
3 0 1300 0 3 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 —15
4 0 837 0 8 8 —5 —10
4 l 780 233 9 0 5 0
4 2 363 —250 9 S 10 —21
4 | 3 —426 68 9 2 1 16
4 4 169 —238 3 3 —12 9
5 0 —215 0 9 4 9 —D
b ] 356 47 O 5 —3 —6
5 2 253 148 9 6 —1 9
5 3 —94 —153 9 7 7 10
5 4 —161 —75 9 8 2 —6
5 D —48 95 9 9 —D 2
6 0 52 0 10 0 —4 0
6 1 65 —16 10 1 —4 |
6 2 50 90 10 2 2 0
6 3 —186 69 10 3 —5 3
6 4 4 —30 10 4 —2 6
6 D 17 —4 10 5 D —4
6 6 —102 20 10 6 3 0
7 0 | 75 0 10 7 ] —1
7 1 —61 —82 10 8 2 4
7 2 2 —26 10 9 3 0
7 3 24 —1 10 0 0 —6
7 4 —6 23
7 5 4 17
7 6 1 9 —21 |

IlpuMeyanue [auna annpoxcumupyiowero paga N=10.

Koapduumenror g # il COOTBeTCTBYIOT 3HAUeHHAM NIAPAMETPOB (DHTYPH

JeMJH:

rs=6371,2 xm:

a=06378,2 xuM;

b=6356,8 kM.

(Usmenennasn pepakuusa, U3m. N 1).
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HNPHJTIOXEHHE 2
Cnpasouroe

ONPEAENEHNA TEOMATHMTHDBIX DNEMEHTOB M NOACHEHMS I{ HUM

—> —>
X — ceBepHasi COCTaBJSIOMIAS BEKTOPa HHAYKUUH Bi— Ipoekuus BekTopa B

Ha OCb X, HallpaBJeHHYVIO IO reorpaduueckomMy mepuauaHny (Ha cesep).
— —
Y — BocrouHasi COCTaBAfOIIAS BeKTOopa HHAYVKHHH B, — npoekuusi B, Ha och y,

HANpaBJeHHYIO 1O Napasyiend (Ha BOCTOK).

— —y
Z — BepTHKA.lbias COCTaBJAKIIAS BeKTOPAa  HHAYKUHH B, —1npoewuusi B; Ha
OChb 2, HalpaBJEeHHYI0 BEPTHKAJPHO BHHS3.

—> —
H — ropusoHTaJbilasl COCTABJAKINAA BEeKTOPAa HHAYKUHH B, — npoekuus B; Ha
ropu3oHTAJbHYIO IJIOCKOCTh XY.

D — MaruuTHOe CKJOHeHHe — YroJl MeXAy reorpadHUYeCKHM H MAarHMTHBIM  Me-
pHaHaHaMH (M0JIOXHTeJbHOEe K BOCTOKY).

[ — MAarHHTHOE HaK.lOHeHHE — YIroJ MeXJy TOPH30HTAJBHOR IJIOCKOCTBHIO XY H

—> —>
HanpaBJeHAeM BeKTopa B, (NOJOXHTeNbHOe NPH HamnpaBJeHHH BeKTOopa B, BHH3).
..-—}
I — Mopyas BexTopa B..
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[TPHJIO)XEHHE 4
Cnpasouroe

MTPOTPAMMA PACUHETA TEOMATHHUTHOIO TIOJIA «Bl»
HA 3AO0AHHDBIM I'Od «T»

INTEGER E,YEAR,YEAR!

REAL L,L1,LP,NR

DIMENSION P(17,17),R(17,17),G(150),G1(150),DG (150),
.DGI1(150),U1(17),U2(17),5(17,17) ,H1(400),F1(400),L (400)

CUUTBIBAHHWE MACCHBA JAHHDIX
DATA NH/10/,E/1/KT/6/

NH=4UHNCJIO TAPMOHHUK

E —YUET JIJIMIITUHHOCTH

) E==1 — YUHUTBIBAETCYH, E=0— HE YUUTDBIBAETCH

KT — KO/THUECTBO TOYEK
DATA YEAR/1989/
YEAR — 3AJAHHLIN I'O/J1 (T)
K= (NH NH--3 NH)/2
K — KOJIMUECTBO KO39®OHUIIMEHTOB
G(I) — KO20OUUMEHTLI G, 3AJJAHHBIE HA 1985 T',
B HAHOTECJIAX
DATA G/—29877 ,—1903 ,—2073 ,3045,1691,1300,
—2208 ,1244 ,835,937 ,780,363 ,—426,169,
-—215,356 ,263 ,—94 ,—161 ,—48 ,52 ,65,50,
-—186 4,17,—102,75,—61,2,24 —6 4 9,
.0,216,0,—11,—9,24,4,—6,5,10,1,
'-—'12 ,9 ,‘——'3 ,——‘1 ,7 ,2 ,""‘5, 4 ’ 4 ;2 :'"'"'5 1—21
5,3,1,2,3,0/
G1(I) — KOSGDOULIMEHTHI H, 3ALAHHBIE HA 1985 T,
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,
9,10—-620,1036—40,—140,—8/
DG(I) — KO3®PHULIHUEHTHI DG, 3AJJAHHBIE HA 1985 I',
B HAHOTECJIAX/TO
DATA DG/197,115—126,181443—61,—0,7,
—38—04,02,—-74,—04,—57,12—01,—1 2,
—24—0305,14—-041609—-01,07,10,
-04,—06,—01,02,09,09,03,1005,—0 3,
—01,06,—-07,01,02—-09 0521 0/
DG1(I) — KO3OOULIMEHTBI DH, 3AJIAHHBIE HA 1985 T,
B HAHOTECHAX/TO
DATA DGI1/0,—20,0,—164,—159,0 46,28,
—980,35,2 37-—030 007,01,1 1—~01
0 —07,—12, 03———1304 11,0 1 03,08

07,—02,03,0,0 06-—03040 06—-12

»

3
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.—01,0821 0/
C HI(I) — BbICOTA TOUKHU B KM
0011 DATA H1/100,3000 ,6371 2,6385 ,12742 4,40000 /
C FI(I) — HIMPOTA TOUKHU B I'PALL
0012 DATA F1/6 806/
C L(I) — IOQJITOTA TOUKH B I'PAJ
0013 DATA L/6 58 0/
0014 PRINT 12
0015 12 FORMAT('V,//10X,/G (1) — MACCUB KOA®PULIUEHTOR’,
G IJIS 1985 T 7/)
0016 PRINT 9,(G (I),I=1,K)
0017 PRINT 13
0018 13 FORMAT (//10X,/G1(1) — MACCUB KOI®OUIIMEHTOB H/,
7 JLJIST 1985 T 7))
0019 PRINT 9,(G1(I),I=1,K)
0020 PRINT 14
0021 14 FORMAT (//5X,'DG (1) — MACCHUB KO3PPHULIUEHTOB G0,

7 IJIS1 UHTEPBAJIA 1985—1990 IT.,”/)

0022 PRINT 9,(DG(1),I=1,K)

0023 PRINT 15

0024 15 FORMAT (//5X,/DGI(]) — MACCUB KO3OOULUMUEHTOB HO’
./ TIJIST UHTEPBAJIA 1985—1990 I'T ..’/)

0025

PRINT 9,(DG1(1),1=1,K)
C

C PACHET KO3®0OPHUIIUEHTOB ‘G’ M1 'H’ HA TOQ 'T’
0026 DO 11 I=1,K

0027 YEAR1=YEAR—1985

0028 G (1) =G(1)4DG(I)-YEARI

0029 11 GI(1) =G1(I)--DG1(I)-YEARI

0030 PRINT 55

0031 55 FORMAT ('1’,20X/PE3VYJbTATBHI’
“PACUETA/))

0032 PRINT 8

0033 8 FORMAT (//5X.GT — MACCHB KO3®PULIUEHTOB G,

- PACCHUTAHHBIX HA 1989 I.."/)

0034 PRINT 9,(G(1),] =1K)
0035 9 FORMAT (4E18 6)
0036 PRINT 10
0037 10 FORMAT (//5X/HT — MACCUB KO3®®ULIMEHTOB H/,
./ PACCUUTAHHBIX HA 1989 T :*/)
0038 PRINT 9,(G1(1),1 =1K)
C
C PACUET 2JEMEHTOB MNMONY
0039 IF(PR.EQ 0) GOTO 18
0041 18 PI—=3 141593
0042 RS—=63712
C RS — CPEJHUM PAJJUYC 3EMJIH
0043 A—6378 2
0044 B —6356 8
0045 A3== 1E—7
0046 NH—=NH-1
0047 [==0
0048 IK =0
0049 IN = I
0050 PRINT 19,IN

0051 19 FORMAT (//10X,/IN =",13)



(002
0003
0054
0056
0057
0053
0055

0060

0061
0062
0063
0064
0065
0066
0067
0068
009
(3070
0071
0072
0073
VO7H
0076
0077
0078
0079
0030
0081
0082
0083
0084
0085
0086
0087
0088
0089
0090
0091
0092
0093
0094
0095
0096

0097

0098
0099
0100
0101
0102
0103
0104

0105
0107
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20 1=1-+1
F2==F1(1) PI/180
IF(E EQ 0) GOTO 21
SI=A 2 COS(F2) 2+B 2 SIN(I'2) 2
S2=A 4 COS(F2) 2+B 4 SIN(F2) 2
R1=SQRT(HI(I) 2+2 H1(I) SQRT(S1)-+S2/S1)

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

F3=ATAN(ARG)

F2—=F2--F3
S1=SIN(F2)
S2=COS(F2)
GOTO 22
91 F3=F2
22 F=PI/2 —F3
Cl=SIN(F)
C2=COS(F)
S(1,1) =1
D024N=2NH
S(1,N)==5(1 N—-l) (2 N—3)/(N—1)
8(2 N):S( N) SQRT((N—1) 2/N)
IF(NLT3) GOTO 24
DO 23 M=3 N
23 S(M N)=S(M—1,N) SQRT((N—M+1)/(N+M—=2))
24 CONTINUE

96 P(M,N)=Cl P(M—1,N—1)
R(MN)=Cl R(M—1,N—1)+C2 P(M—1,N—1)
GOTO 28
97 NR==((N—2) 2—(M—1) 2)f((2 N—3)-(2 N=5))
P(MN)=C2 P(MN—1)—NR P(MN —2)
R(M.N)=C2 R(M\N—1)—CI P(M,N—1)—NR R(M,N—2)
28 CONTINUE
DO 29 N=I,NH
DO 29 M=1,N
(MN)—'P(MN) S(M,N)
29 R(M,N) =R(M,N) S(M,N)
L(I)==L(I) PI/180
DO 30 M=1,NH
Ul(M) =SIN((M—1) L(1))
30 U2(M)=COS((M—1) L(I))
IF(EEQ 1) GOTO 31

'l =RSHRSHHI(I))
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0108
0109
0110
0111
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
0143
0150
0152
0153
0154

0155
1006
0157
0158
0159
0160
0161
0162

0164
0165

GOTO 32
31 L1=RS/R1
32 Al=-ABS(SIN(F)

)

IF (A1 LT A3) GOTO 33

Al =SIN(F)
GOTO 34
33 Al=A3

35 7 —7-
IF(E EQ
X1=X-S
71-—=7.S9—
X —=X1
7 =171

(G

N O

36

((M)+G1(J)

1 (M)—G1 (J) - U2(M
(J)-U2(M)+GI(

TO 36
]
1

T=5SQRT(X--2-Y--2+2-.2)

HC=SQRT(X- 24Y -2)

D=ATAN(Y/X)
IF(Y) 38,37,37
IF(X) 40,41,41
IF(X) 40, 39,39
D=29.-PI+D
GOTO 41
D=PI+D

37
38
39

40

4] LP=ATAN(Z/HC)
IF (D—PI) 43,42,42

D-=D—2 Pl

L(I) =L(I)/ 01745
LP=LP/ 01745329
D =D/ 01745329
IF(IEQ 1) GOTO

42
43

329

44

7 (I EQ IK4-68) GOTO 48

GOTO 66
44 PRINT 63

1(M

})-L1-
))-L1-
N-U

- (N1
(N+1
1{M))-L

63 FORMAT(//4X/H1’,5X,F’ 5X,’L",6X,/X",7X,"Y",7X,
20T T TXH 66X, D 76X T )
64 FORMAT(F81,2F61,5F8 1,26 1)

66 PRINT 64,H1 (I),F1(I),L

GOTO 49

48 IK=1K+467
IN=IN+1
PRINT 19,IN
GOTO 44

49 IF(ILTKT) GOTO 20

STOP
END

(H),X.Y,Z,THCD,LP

)
)P
-

(M NY-A2

(N-l—l) P (M,Nj
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PE3YJ/JBTATHBI PACYETA
GT — MACCHUB KOSODPHNIHWEHTOB G, PACCUMTAHIIBIX HA 1989 T.:

—0.297982E + 05 ~4{),185700E + 04 —0.212340E -+ 04 0.306220E 404
0.169660F 104 0.131720E -+ 04 —0.223240k + 04 0.124120E +04
0.819800E+ 03 0.935400E 403 0.780800E 403 0.333400E+403

—0.427600E+ 03 0.146200E + 03 —0.210200£4-03 0.355600E 403
0.248200E4-03 —0.103600FE 403 —0,162200E4- 03 —0.460000E+02
0.576000= 402 0.634000E + 02 0.564000F + 02 —0.182400E 403
0.360000E+01 0.198000E + 02 —(0.980000L + 02 0.766000E + 02

—0.634000E+ 02 0.160000E+01 0.248000L + 02 —0.240000E+01
0.760000E+01 0.102000E 402 0.400000E 4-01 0.230000E + 02
0.480000E + 01 —{0,400000E + 00 —0.860000k 401 —0.118000E +02
0.240000k 4-01 0,480000E 401 0.400000E+ 00 —(0.800000E + 01
0.500000£ 4+ 01 0.100000E 4 02 0.100000E + 01 —0.120000E 402
0.900000E + 01 —0.300000E +01 —0.100000E4- 01 0.700000E 401
0.200000E4-01 —0.500000E+01 —0.4000001=4-01 —0.400000E +- 01
0.200000E -+ 01 —{).500000F + 01 —0.200000E + 01 {.500000E + 01
0.300000£+01 0.100000E+ 01 0.200000L+01 0.300000E + 01

0.000000E-+00

HT — MACCHIB KO2@OHUIIMEHTOB H, PACCUUTAHHbLIX HA 1989 T.:

0.000000E + 00 0.541700 104 0,000000E 4 00 —0.223660E 404
—{0.372600E + 03 0.000000E +00 —0.293500E +03 0.295200E 403
—0.335200E + 03 0.000000E + 00 0.247000:i.+03 —0.242000E +03

(4.828000E+ 02 —0.299200E. + 03 (0.000000% 400 0.470000E 402

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

0.000000E + 00 —{0.188000E + 02 0.852000k + 02 0.673000E +- 02
—0.552000E + 02 —0.240000E + 01 0.244000E + 02 0.000000E + 00
—(0.780000E + 02 —0.248000E 4 02 0.220000L + 01 0.258000E 402

0.162000E +02 —{.198000E 402 —(0.600000L 4 01 0.000000E 4 Q0

0.940000Z= 01
(0.134000E--02

—0.222000E 4 02
0.720000E 4- 01

0.6600007. -L 01
—{1.1640001. 402

-—0.250000E + 02
—(0.683000E+01

0.000000E -~ Q0 -—0 210000E + 02 0.160000E ~ (2 0.900000E +01
—0.500000F 401 —0.6000001=+ 01 0.900000E + 01 0.100000E 4-02
—-0.600000F +01 0.2000007 + 01 0.000000E + 00 0.100000E 4-01
0.000000k 4+ 00 (0.300000E 01 0.600000L + 01 —0.400000E 401
0.000000E + 00 —0.1003005-4- 01 0.400000E + 01 0.000000E + 00

—0.600000% +01

IN= |

H1 F L X Y Z T F D I
100.L0 80.6 58.0 4507.0 24469  53865.8 511094 51284 285 &81.6
3000.0 80.6 580 2109.1 —1279 186440 [18763.3 2113.0— 3.5 83.5
6371.0 806 580 940.1 —191.9 7162.1 75235 9584 —11.5 827
63850 80.6 H8O 9373 —191.6 7437.9 7199.1 956.7—11.6 827
127124 80.6 580 2984 —90.8 2199.9 22919 311.9—-169 819
40000.0 8086  58.0 21.8 —9.2 151.7 153.5 23.7—-230 8l.1
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KOMMEHTAPHMA

B‘{OAHHE nafdHbie:

NH=N= 10;
=] — [pU3HaK yyeTa SJAAUITHYHOCTH 3eMJIH;

KT 6 — KOJHYECTBO TOUYEK C 3aJaHHHEMH KoopJuHatax: (A, @, A);
YEAR — zapauHuid rog {==1989;

G(I) — wmaccuB xoapdunmentos g , 3afaHHbIX Ha Tox fo= [985;

G1(I) — maccuB Kos(p¢pHRHeHTOB A" , 3aAaHHBIX Ha 104 fo— 1985;

H1(I) — maccuB BHCOT A (kM) 32 aHHOI'0 YHCJA TOUEK;
F1(I) — wmaccuB wupor ¢ (B...°) 33aJaHHOTO YHCAA TOYEK;
L(I) — maccus goarotT A (B...°) 3aZaHHOTO YHCJA TOYEK;

DG(I) — maccuB Kosbduunentos g, , 3aAaHEHX Ajds 1985—1990 rr.;

DGI1(]) — maccus xosgpduunentos 27, nanppix aag 1985—1990 rr;

BoixoaHble pgallHbie:
neyaTh Ha3BaHHA NporpaMMbl ¢ YKasaHHeM rojga {=1989;
neyaTb BXoAHHX gaHHeX NH, E, KT, a Takxe pacCuHTAHHOro B nporpamme oduiero

yucaa Ko3pouiuHeHToB K,
maccuB G ¥osdduunentos gl , 3ajaHHLHX Ha TOA fo;

maccus H ko3 purueHToB hm , 3aJaHHBIX Ha rof fo;

maccuB DG KoaPHUHEHTOB g nn , 3aaHHHIX Ha MHTepBas 1985—1990;
maccuB DH xosdduuuentos Ain , 3afaHHBIX Ha pHTtepBaa 1985—1990;
maccHB GT koapduimenTos g™ , pacCiHTaHHLIX HA rol f;

maccus HT koad¢punuentos A7 , pacCuMTaHHBX Ha TOA f;

Hl — BhicoTa 4 (KM) 3a7aHHOH TOYKH NPOCTPAHCTBA;

F — wdpora ¢ (...°) 3agaHHOH TOUKH NPOCTPAHCTBA;

L — noarorta A (...°) 3aNaHHOR TOYKH NPOCTPAHCTBA;

X, Y, Z, T, H D, | —3nayenusn saeMeHTOoB B 3aaaHHOM Touke (A, @, A) Ha roj

[=1989.
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INNPHJIAOXLHHAE 5

Pexomendyemoe

A, uTa/rop,

m
n ?
AnA uHTepsBana 1985—1990 rr.

Chepuueckue rapMoHHYeCKHEe KOIPDHILHEHTH ¢

iiiiiiiiiiiiiiiiiiiiii

----------------------

|| |

I - L

N PO =N FW OO~ <P O I~00

iakelel e i

DO OO OINSINNSNNT=00 000000 G0N0 QD

E o

OO TN OPLRARROOOMNMOO=r—trt O~

---------------------

OO OO NOOMANMMOQQOQ—OO0O
T | .

[ ]

W) O Q0 MO0 rma I QO =N O et I O o O =00 LD et e

----------------------

@3 r=t CN v v < (O OO ) R WD = Ot (NNO O O
== TTTTTTOOT

T |

il —_—

=
) D= N O e NN O = NN <G O OO LD O e

el SN NN N N i N H D LD WD WD) W) OO

[IpuMeuanne Lnuda annpokcumupywomero paga N=S§,



C. 20 TOCTY 25645.126—85

ITPHJIO)KEHHE 6
Pexomerndyemoe

[TapamMeTpbl TeOMArHHTHOTO IHnoasA Ha 1985 r..
M=787-10'° Tn-m3.
['eorpaduueckye KOOpAHHATH CeBepHOrO TEOMATHHTHQrO noJoca
Dy= 79,0° ceBepHON IUHPOTHI,
Aos=289 1° BOCTOUHOH AOJTOTH.

[Tpunoxenus 3—6 (HN3menennas pepakuusa, Him. Ne 1),
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MHDOOPMALLMOHHLIE AAHHDLIE
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. COTMNNACOBAHO ¢ locygapcrBeHHOM cnY)XOoM CTaHOQAPTHLIX crnpa-

BOUHbIX AaHHbiX [npoTtokon ot 16.06.85 N2 18)

Cpok nepmoit nposepkM — 1989 r., nepMoaMUHOCTL NPOBEPKH —
3 ner

BBELEH BIEPBbLIE
CCbITIOYHLIE HOPMATUBHO-TEXHMHECKHME JLOKYMEHTDI

l
O6GosHauende HT/L, Ha KoTtOopmI#l . N
JaHa CChIJKa OME€D NYHKTA

— r_...-.. i p— —'._— i J n—

—r——

6.

S

il

IOCT 25645.127—85 1.1

NEPEWMI N AHMUE (pexkabpb 1989 r.) ¢ UsmeneHnem He 1, yTBepKgeH-
HbiM B ceHTabpe 1989 r. (MVC 12—89]

7. Mposepen B 1989 1.,
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