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Earth’s magnetosphere. Magnetic 25645.127—85
field model of magnetospheric currents

OKCTY 0080

Jlara BeeleHus 01.01.87

Hacroamu#t cTaHiapT ycTaHaBIUBaeT MoOJe]b MAaTMHHTHOTO TOJS
TOKOB, TeKyIIMX B MarHuTocdepe 3eMJH X Ha MarHutornayse (MarHu-
Toc(PepHBIX TOKOB) Ha TIEOLEHTPHYECKHX PpacCTOSHHAX OT il mo 7
3EMHBIX PadHyCOB.

Crargzaprt npelHasHadeH JAJ4 HCNOJNb30BAHHSA B PpacuyeTax IpH
onpeleNeHHH YCAOBHH (YHKIHOHHDOBAHHA TEXHHYECKHX YCTDOHUCTB B
KOCMUYECKOM TPOCTPAHCTBE.

1. OCHOBHBIE NOJIO)XEHHS

1.1. Mozenr MarHHTHOTO IOJS MAarHHTOCHEpHHIX TOKOB (IaJjee —
MOZesdb) OINUCHIBAET peryJspHYI0 4YacTb MAarHHTHOTO IOas, ee
34BUCHMOCTh OT HNAapaMeTPOB MeXIJIaHeTHOH Cpefbl H oTpaxaer
cxKaTie MarHutocdepsl 3eMaH Ha AHEBHOH CTOpOHe H3-3a B3aHMO-
IeACTBHSI C COJ'HEUHHIM BETPOM, aCHMMETPHUIO XeHb — HOUb (IoJe Ha
HOUHOH CTOPOHE OCHabJeHO0), CyTOYHbIE M CEe30HHble BapHALHH IO,

1.2. Momens npemcTas/ser BEKTOP MHIYKIH MAarHUTHODO NOJS
MarHUTOCQEPHBIX TOKOB Kak QYHKIHIO OT COJHEYHO-MarHHTOCHEpHBIX
koopaunaT. OHa MmoJayYeHa JUHeHHOH ATNpPOKCAMAUHeH IMITHPHUECKON
MOJEJNH, KOTOpas OCHOBAHAa Ha H3MEpPEHHWAX MADHUTHODNO HOJsA Ha
HCKYCCTBEHHBIX CIYTHHKAX 3eMJIH,

1.3. Mogenb y4uTHIBAET YNOJ HAaK/JIOHZ TEeOMAarHHTHODO IHIOJS K
TJIOCKOCTH OPTONOHaNbHOR JTuHHH 3eMias — ConHIe 1, H3MeHSIOLHACA
B mHTepBane oT —35 g0 +35°.

Usnanne odHUKanbHOE INepeneuarka socnpeuiexa

(© Hsgatennctso cramzapTos, 1990
2—1209



C. 2 TOCT 25845,127—85

1.4. BekTop HHAIVKLUHH MArHuTHOro mnoJas By B MarHutocdepe
3eMJH BHIYHCISIOT o (opMmyiie

B“ B —f—B,, nTn, (N

rae B; — BexTop HHAVKUHH T[EOMaTHHTHOTO IO  BHYTPH3EMHbLIX
ucTouHHKoB, BouumcaseMmblii no [OCT 25645.126—85 B
ceprueckoll CHCTEME KOOPIHHAT;

By — BexTOp MHAYKIIMH MAaTHHTHOTO [MOJAS MAarHHTOCHEpHBIX
TOKOB, BBLIUHCASIEMBII B COJHEUHO-MarHUTOC(epHOH cucre-
Me KOOPAHHAT.
Marpuna mepexoma U3 cpepuueckol CHCTEMBI KOODAHHAT B
COJTHEUHO-MaTrHUTOCHepHYIO CHCTEMY KOOPAHMHAT NpPHBEAeHa B CHPaBoy-
HOM IpPHJIOXKEHUH 1.

[Ipumep pacueta B NpUBeJeH B CIPaBOYHOM NPHJIOKEHHH 2

1.5. Cpenmee xBajpaTHYECKOE OTKJIOHEHHE BEKTOpA HHIYKLHU Bn
OT 3KCHepUMEHTAJNBHEIX laHHbIX cocTaBaser ~ 20 nTa.

CBeneHHsT © HEPETYJADHBIX BapHaUHMAX HHIYKUHH MAarHHTHOLG
nons MarHuTochepHLIX TOKOB ITPHBeNEHBl B CHPaBOYHOM MNPHJOCKE-
HEH 3.

2. PACYET OCHOBHbBIX MTAPAMETPOB MATHHTOC®EPLI

2!1. OcHOBHBIMH TapaMeTpaMH MaTHATOC(EPH SABAAIOTCA T[eo-
UEHTPUYEeCKOe PaccTosHHe A0 TOYKH INepeceyeHHs MarHHTOTAY3H
auuneli 3emust — CoJHILE 71 M yrOJ HAaKJOHA TeOMAarHUTHOTO IHIOJS
K IUIOCKOCTH OPTOroHadbHOH JHHuH 3eMas — CosHie .

2.2, TeoneHTpHUECKOe PACCTOSTHHE 7| BRIYHCAAIOT N0 (popmyse

1 1

ry=10000-(7,+47.) SV i, Ku, (2)

rie np — KOHUEHTpalHusa MDOTOHOB B COJTHEYHOM BETpE, M'_s;
Ng — KOHIEHTPAHHS q-YaCTHIL B COJTHETHOM BETpe, M3,
V — ckopocTs cosHeyHoro setpa, m/c;
r; — cpegHuil paguyc 3eMJH, KM.
Mpumewanue. 3uateHnsa ny, n,, ¥V —nuo FOCT 25645.136—86.

2.3. ¥Yron ¢ BHYHCJASIOT MO (hopMyJie
siny= —sinB-cosa,4cos3-sina, -cosz,y, 3)

roe ar = 11,0°— yron Mexay ocblo Bpalllends 3eMAH H OCBIO
TeOMAaTHHTHOIO JHII0JS;
B — cknoueuue - Coannma, . . . °, (u3meHsgercs oOT
—23,5 no +23,5°;
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¢un= (K- UT—69°) — yron MexAy NIOCKOCTHIO TONYHOTHOTO ~ MepH-
AHaHA U MEDHIHOHANBHOH MIOCKOCTBIO, CO-
Jepxkallleff CeBePHBI MAarHHTHBI mOJC, . . .°%
Ur — BC&MHlpHOe BpeMS, U;
K=15/y;
sind=sina,-cosesg (4)

02=23,5° — yron HakJOHa MJOCKOCTH 3KBaTopa K

ILIOCKOCTH KJIUNTHKH;
¢se=360° (172—n) /365 — yroa mexny auumeir 3emas — Couanle
H IIpoeKUHeHd oCH BpalleHHs 3eMJu Ha

’

IJIOCKOCTb SKJIHINTHKH, . . .°;
n -— NMOPSIKOBEIM HoMep 1aHS B rogy (c
1 simsaps).

3. PACYET HHAYKHHU MATHHTHOIO NOJS MATHHTCGCOPEPHBIX
TOKOB
3.1, MHAyKIMIO MarHWTHOMO NOJS MAPHHTOC(QEPHBIX TOKOB BHI-

YHCAAIOT B COJMHEYHO-MarnurochepHofi cmcreMe KoopAuHAT HO Gop-
MyJe

B,=) Bl + B, 4By , uTax, (5)

-
rie Bsx — mpoexuus Bekropa By Ha ochb Ox, HaIpaBAeHHYIO Ha
CouHle;

-

Byz — npoexuusi Bekropa By Ha oce Oz, Jexauiyio B MIOCKO-
cTH, npoxofsauieli yepes ocb Ox H OCb TreOMarHUTHOTO
JIHTIOJN ST,

Byy — mpoekums BekTropa By ua och Oy, NOTOMHSIOINYIO NPaBo-
CTOPOHHIOIO CHCTEMY KOOPAHMHAT.
(HA3meHenHas penakuusa, Ham. Ne 1).
3.2. COCTaB.nmomyxo Bzx BBHIYHCJAAIOT MO Qm.pmy.ne

Bzx—fo+f. ~+fa- +f3 +2 (f4+fs +for- +f7 ) uTa,

10°
(6)
rape
Jo($)=q,-siny;
Si(b)=g,-sind-cos};
A(})=¢,-siny;
f3(b)=4,-cos?p+q,-sin®p;
f4 dg):qa-COSd)
Fs(b)=g4-cos?p+gq-sin?y;
Je($)=gs-cos;
{$)=gy-sinb-cosy.
2*
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3.3. Cocrasasomtyio Bey Buluncasior no dhopmyie
B _i o i(. Y 4
2r=r—|&—+g, —+g;—), uThn, (7)
10°\™ " ry ry ra
TIe g,(dg):so-cosdg;
gA9)=s;;
ga(b)=s,-sin}.
34. Cocrasnawmyio Byz BryHCIs0T MO hopMye
X
Buz=hot bty Ly Tt Ly )T,
ry ry ry 10° Ty ry ry
&)
rze h(P)=—q,-cosy;
hi(9)=—g,-sin?p—g,-cos?);
ho(9)=—g,-cosy;
hy(9)=—g,-sind.cosy;
hy($)=gs-siny;
hs($)=4,-sin} - cosy;
he($)=gs-sin;
ha(b)=4e-siny4-g; - cos®y;
X, Y, Z— conHeuHO-MarHHTOChEPHBle  KOODAHHATH B  eNHHHLAX
Is;
P — YroJ HAKJIOHA NEOMAarHHTHOrO ZHTOJAS, . . .°.

3Hauenust KOIDPHIHEHTOB So, S, §o, ...., Go NpHBENEHH B
Tabauue, HTa:

So S () q gz a3 9 qs qs qr qs s

—02 |—25| 85 1—39,6 12 (21,8 (—179 29 |—=30( 55 | 02 |—85

3.5. TlpuMep nporpaMMbl AJs pacuera COCTABJSIOLIHX BEKTOpa

BHIYKUMH MAarHHTHOTO IoJsi By MpHBeLeH B CIPAaBOYHOM IDHJIONKE-
HHH 4
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ITPHJIO)KEHHE 1
Cnpasoutioe

NMEPEBOJ, BEKTOPA HHOAYKUHWH MAFHUTHOTO NOJA
U3 TEOrPAPHUYECKON CHCTEMbI KOOPOHUHAT B COJTHEYHO-
MATHHUTOC®EPHYIO

—

ITo TOCT 25645.126—85 BexTOp UHAYKUMH MaPHHTHOro nojs B; 3ajan B TOY-
ke (r, 8, &) cocraBasiownmu X', V', Z’' ¢ HCmOJB30OBaHHEM 0603HAYGHHH:

r — reollEHTPHYECKOe PACCTOSHHE, KM;

A — nosrora, OTCYATHIBaeMasi OT MJIOCKOCTH TPHHBHUCKOTO MepHIHaHa, ...°;

@ — WHPOTA, OTCYATHBAEMAsA OT MJIOCKOCTH 3€MHOTQ 3KBATODPA, ..}

0 = 90° — @ — noaspHELE yToOJ, ...°.

Ieperox BexTOpa H3 AaHHON ChepUTeCKOA CHCTEMH KOOPAHHAT B COJIHEUHO-
MarguToChepHyio OCYIIeCTBJAAIOT NPH MOMOLIH MaTpHUH Q no dopMyie

Bix By,
By |=Q-| B |, (1
Bz B\
Q:"T’Sn (2)
rae By = —Z'; Bjg =—X'; By=Y";

T — maTpHulla IOBOPOTA K COJHEUHO-MarHHTOC(HePHEIM KOOPAHHATAM
S — marpHua nepeBofia H3 C(ePHYECKHX B JNEKAPTOBH KOOPAHHATH)
cosBycosf; —sinB;cosf; sinp
T=( sinB;cosBy—cosf,sinBsinBy;  cosBicosd,+sinfysinPsinfq; cosBsinf, ) (3)
—sinPysinB;—cosB;sinfcosB.; —cosPsinf.~-sinPysinfcosPo; cosfcospy

sinficosA; cosfcosA; —sinA
S=| sinfsinA; cosfsink; cosA
cosb; —sinf; 0-

4

rae Bi=K- (UT — U,) — 3anagnas A0JaroTa NOJyAEHHOTO MEPHAMAHA, 2%
Ba — yron MeXAY NOJNYASHHBIM reorpabHYecKHM MepHAHAHOM
H OT0cKO2ThI0 Y = 0 B COJHEYHO-MarsHuToCepHHX KOOp-
AWHATAX, ...°%;

K: ]5°/q;
Uo: 12 4 M
cosfy= (cosa;t-sinfsing )/coscosp, (5)

rae a;=11,0° — yros Hak/JioOHa TMeOMArHHTHOMO JAHIIOJIS K OCH BpallleHHA 3eMJIH;
Y — yroJl HAK/IOHAa TEOMATHUTHOIO HAMMOJS K [MJIOCKOCTH, OPTOrOHAJbLHO
auHnH 3emuast — CoJHue, ... %
B — ckyaonenue CosHua, ...°,
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ITPHJIO)KEHHE 2
Cnpasounoe

NPUMEP PACYETA COCTABJNANOIIHUX BEKTOPA HHAYKUHUH
MATHHUTHOrO nmoJis

Hcxoauble naHHbE:

TOYKa ¢ COJNHEYHO-MarHHTocQepHbIMH KoopAuHaTamu X=-—0,529 r;, ¥=0,608 r3,
Z=1,833ry;nata — | smpaps 1985 r.; scemupuoe BpeMa UT=10,6 u; mapaMerpu
COJHEYHOTO BeTpa: IJIOTHOCTb HNPOTOHOB 7np=5.108 M—3, mnjoTHOCTL @-yacTHIL
n, =2,5.105 M~3, ckopocTh conueuHoro serpa V=4-10°mM/c.

IMopsagox BHUHCAEHHUH:

1. ITo dopmyne (3) mpuiaoxeHuss | HACTOSINETO CTAHAAPTa BHYUCAAIOT MaT-

puny T
0,8 0,33 —0,39
T=(-—0,27 0,94 0,20 )
0,44 —0,07 0,9

2, Buuncienue cepuueckHX KOOPAHHAT TOYKH OCYILECTBJASIOT NO (opMynam:

r=V XY +2Z, , ra;
b=arc cos(Z,/r), N
¢=90°—10, e
A=arc sin(Yy/r sind), e,

roe

X, X
Y1 =T*. Y s I3y
T* — TpaHcnoHHpOBaHHas marpuua 7. Pacuer naer
r=12742,4 kwm;
0=9)4°;
¢=80,6°; A=58°,
3. ITo TOCT 25645.126—85 BHIYHC/ASIOT COCTABJAIONINE BEKTOPA HHAYKLHH Mar-

guTHOro moas B, B chepHueckofl cucTeme KOOpPAMHAT (NpHJIOXKeHHE 3):
Byp=—2"'=—7447,0 uTux;

Bjy=—X'=—944,5 nT1;
B])\zy, “:—’—202 ,8 HTJ[;

4. Tlo ¢opmyne (4) npuiaoXenus 1 HacToslero CraEZapTa BBHIYHCAAOT Mar-

puuy S:
0,09 0,52 —0,85
S=|0,14 0,84 0,53

0,99 —0,16 0
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5. Mo popumyne (1) mpuaoxenus | HACTOAINEro CTAaHAApTa BLIYHCJAIOT COCTAs-

NAOAC BEKTOPA WHAYKIHH MarHHTHOro monsi B B COJHEYHO-MarHHTOCHepHOH cuc-
TeMe KOODJAHMHAT:

31)(:]337'5 aT.a;
Bly:_"299] ,O HTJ[;
Blz=—~6763,6 nTa.

6. [To Gopmyse (2) HacTosIIero CcTaHAApTa BBIUHC/AIOT rEOUEHTPHUYECKOE pac-
CTOSIHHE 10 TOYKM MepeceyeHHs Marnutonaysbl Juuueii 3emia — Cosnlle ri:
r1=10r3.
7. [To dopmyse (3) HacTosllero CTaHAapTa BBHUHCAAIOT YroJ HaKJIOHA reoMar--
HHTHOTO ANMMONs K TJIOCKOCTH, opToronanbHoll anunn 3emas — Comnue, :

siny=0,383;
&=22,5°.
8. [To ¢opuynam (6)—(8) HACTOAILIEro CTaHAAPTa BBIUHCJAIOT COCTABJIOMHE

BEKTOpA HHAYKUHH MArHHTHOro nois B, B COJIHEYHO-MarHUTOCHEpPHOM cHcTeMe KOoop-
IHHAT:

Boy=12,0 uTa;
BQZ =“‘—1 ,3 HT.H.

9. o ¢opmyne (1) HACTOSILEro CTaHAAPTA BHYMCAAICT COCTABJSOUIHE BEKTO-

pa MHAYKUHM MACHHTHOrO NOJs By B COMHEYHO-MarHuTOCepHOf CcHCTeMe Koop-
IHHAT:

B, x=1349,5 uTn;
B,y =—29%1,4 uTFx;
B, ,=-6764,9 nTx.
[pumeuanue. Eciu ucxoxnad Touka 3amaHa B cepHuecKoil cucteMe KOOp-

AMHAT, To B M. 2 HACTOSALIEro NPHJIOMEHHS BHIYHCASIOT ee COJHEYHO-MarHHTochep-
HBle KOOPAHHATH N0 (opMyJaM:

X X1
Y = T- YI 1
yA Zy
rae Xy=rsinbcosA, ry;

Y, =rsinbsink, r3;

Zy==rcosl, ra.
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IIPHJIO)KEHHE 3

Cnpasounoe

HEPEFYJIAPHBIE BAPHALHKU HHAYKILHH MATHUTHOTIO MNOJIA

1. Heperyasphble BapHalii BeKTOPa HHAYKUHH MarHHTHOTO TOJif MarHutochep-
HbHIX TOKOB, He YUYHTHIBAaeMble MOJeJblo, 0NPH MarHuTioff 6ype COCTaBJAOT
~ 100 uTa, a 8 cokoiinoe Bpems ~ 10 HTu

2. Heperynsiphble Bapwaumiu BeKTOpa HHAYKUMH MarHHTHOro IOJs OT HOHO-
chepHbIX K TNPOAOJBHBIX TOKOB, TaK¥e He YYHTHIBaeMble MOJEJbIO, CYLIECTBEHHMI
Ha Bolcotax A0 1000 kM u umetor 3Hauenus nopsgka S50HTN HA TreOMarHHTHBIX
wuportax 4o 60 # cBenve &0°, u 500 uTa —wa wuporax ot 60 mo 8CP.

ITPHJIO)KEHHE 4
Cnpasoutoe

NPAMEP NPOTPAMMBI IJISI PACYETA COCTABJISAIOWIHUX BEKTOPA
UHAYKUUH MATHUTHOIO MoJA B,

BXozHele mapaMeTph:
XX(3) — conHeuHo-MaTHATOCEPHHE KOOPAHHATHL TOYKH B MPOCTPAHCTBE;
R1 — paccrosanne or 3eMAH A0 TOYKH NEpeceYeHHsi MAarHUTONay3bl JIMHHER
3emus — Counlle;
PSI — yron HakJoHa TeOMarHUTHOrO JHIOJSA.
Buixoaunle napaveTpn: B(3) — cocTaBAfOUlHe BEKTOpPAa HHAYKUHH MarHHTHOrO
—

noas B,.
0001 DIMENSION XX(3), B(3), F(8), G(3), H(8), Q(10)
0002 DATA S0, S1/—0,18, —2.51/, Q/8.52, —39,65, 1.25,
c *21,79. —17.87, 2.93, —2.98, 5.51, 0.21, —8.55/
C 1. 3AJAHUE COJIHEUHO-MATHHUTOC®EPHbIX KOOPIHHAT
C TOYKY (B R3) .
0003 DATA XX/—0 530, 0.609, 1.834/
C
C 2. BAIAHUE YIJIA HAKJIOHA TEOMATHUTHOIO AUIOJIA,
C PACCYUTAHHOTI'O HA 3AJAHHBIA OEHb MO ®OPMVYIJIE (3)
0004 PSI=225258
C
C 2. 3AJAHUE TEOLEHTPHUECKOI'O PACGTOAHHUA (B R3),
C PACCUUTAHHOTO IO ®OPMYE (2)
0005 R1=10.
C
0006 PS=PSI/10.
0007 PSY=PS1%3.1415926/180.
0008 SP=SIN(PSY)
0009 CP=COS{PSY)

0010 F(1)=Q(1)’SP



0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
003!
0032

0033
0034

0035
0036

0037
0038

IrOCT 25645.127—85 C. &

F(2)=Q(2)*SP*CP
F() 200 -Cpecp
= *, *, +Q(5)*SP*
IF:((E))=%E%*%II; . Q(5)*SP*SP
=Q(7)*CP*CP+Q(8) *SP*SP
F(7)=Q(9)*CP ®
F(8) =Q(10) *SP*CP
G(1)=SO*CP
G(2)=S1
G(3) =SO*CP
H(2) = 20 ()5
= *SP*SP—Q(5)*CP*CP
H(3) =—Q(3)*CP o
H(4)=—Q(2)*CP*SP
H(5) =Q(6)*SP
H(6) =Q(10)*CP*SP
B
= *SP*SP+Q(8) *CP*
X=XX(1)/R1 Q(@rcprce
Y=XX(2)/RI
Z=XX(3)/R1
B(l)=

Y=F (1)+X*)F)(2)+Y*F(3)+Z*F(4)+PS*(F(5)+X*F(6)

*LY*E(T)

B(2)=PS*(X*G(1)4-Y*G(2) +Z*G(3))
B(3)=H (1) +X*H (2) +Y*H (3) +Z"‘}-I (4) +PS* (H (5) +X*H (6}

*+Y*H (7) +Z*H (8))

PRINT 200, XX, R1, P8I, B

200 FORMAT (//, 16X, X, Y, ‘z’ 'RV’
A é/ '9X, ‘Y’ 9X, ‘Z’, 9X, 'RV, 7X,

XI BX IBYI r ’
STOP 8X BZ 11, 10X, 8FIO0. 4)
END
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HH®POPMALHOHHDBIE JAHHDIE

. YTBEP)XAEH U BBEOEH B JEWCTBHUE T[locraHoBaennem

lFocynapcreenHoro komutrera CCCP no cranpapram or 14.11.85
Ne 3609
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KoBa, A-p ¢m3-MaT. Hayk; 0. A. BuHTeHKO, KaHA. TeXH. Hayk;
A. H. I'epacumos; B, Il. F'oxoskos, x-p dus.-mar. Hayk; E. B. I'op-
yaxoB, 1-p ¢us.-mar. nayxk; M. C. I'puropsn; H. Il. Heanenxo,
A-p Gu3.-MaT. HAyK; B. B. Kauaeraes; I'. U. Konomuii-
uesa, xaHx. ¢us.-mar. Hayk; A. IIl. Kponorkus, a-p ¢us.-mar.
nayk; E. H. JlecHoBckmii, kama. texH. Hayk; B. M. Jlomakun,
kaui. Texs. Hayk; 0. . Jliotor; B. B. Muryaun, un.-xop. AH
CCCP; J1. . Mupoumnnyenko, xanxa. ¢us.-Mart. Hayk; B. H. Ha-
kuruHckui; M, U, Nanaciok, n-p ¢us.-mar. Hayk; H. A. Pemnsos,
xaHz. texH. Hayk; B. U. CrenaxuH, xaun. texs. Hayk; JI. H. Cre-
naHoa; HU. B. Tenaos, n-p ¢us.-mar. Hayx; M. B. Tepnosckas,
KaHA. ¢us.-Mat. Hayk; B. B. Xaycros, KaHA. TexH. HayK

COI'JTACOBAHO c locynapcrBenno#t cayx0ofi cTaHAapTHBIX cpa-
BOYHBIX JaHHBIX (IpoToKoa or 16.06.85 Ne 18)

. Cpox nepBoii nposepku 1989 r.

TlepHOAHYHOCTh NPOBEPKH — 5 JerT.
BBEILEH BNNEPBbLIE

. CCbIJIOYHbBIE HOPMATHUBHO-TEXHHYECKHE JOOKYMEH-

Thbl

OGosHauenne HTM, Ha xoTophift '

HaHa CoBIMKA HoMep nyHKTa, NpuAOKeHHA

TOCT 25645.126—85 ‘
TOCT 25645.136—86 2.2

6.

1.4, npunoxenus 1,2

NEPEU3JAHHE (anpean 1990 r.) ¢ Usmenennem Ne 1, yrBepK-
JeHHbIM B ceHTsope 1989 r. (UYC 12 1989)

Peraxrop H. B. Bunoepadckas
Texnuuecknii penakrop M. H. Maxcumosa
Koppekrop H. JI. lnaiidep

Cnaso p Ha6, 16.11.8¢ IToam, B meu. 28.06,90 0,75 ycai. m. a. 0,75 yca. kp.-orT. 0,63 y4.-H3A. &t
Tup 5000 Uena 3 k.

Opnena «3nax IMoyeras HM3RaTenbCTBO CTanAAPTOB, 123557, Mocksa, I'CI1, Hosonpecuencku#t nep., 3

HO. <«MOCKOBCKHA nevaTHHK», Mocksa, Jlsaua nep., 6. 3ax. 1399


https://meganorm.ru/list2.htm

