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A. A. BEKOB', M. JI. IIHHUFAEB', A. O. FEJIEC,
JK. C. CAJIVAKACOBA, K. C. ACTEMECOBA’, JI. H. VCHIIFEKOBA’

MMAPABOJIMYECKWI TUII IBUKEHNSA UC3
B HECTAIIMOHAPHOM ITOJIE TAT'OTEHUSA 3EMJIN
(uHTEpBAJI O, <w<a,, CJAYHaH v=v,sinoy )

"MHCTHTY T KOCMHYeCKHX necienoBanmii M. Y. M. Cynranrasuaa AO «HLIKUT», r. ATMarsr,
ZAKaﬂeMH‘{eCKHfI MHHOBALMOHHBIN YHUBEPCUTET, T. [IIbIMKEHT;
’KasaxCKuii HAMOHATBHBIH TeXHuYeckuil yamBepcuTeT mM. K. Y. Carnacsa, T. AMAaThl

Haiioenwvl nonapruvie xoopounamut onuszkozo HC3 ¢ ciyuae HeCMayUoHapHo20 o MA20MeHUs, NPUHUMAs pe-
uteHysl, HatiOeHHbie @ CHIGYUOHAPHOM NOJie MAZOMEHUs, 3a nepeoe NPUONUNICeHIe, 0ZPAHUNUBAACH YNeHAMU P00
O(IF) exmouumensuo, 20e k — MoOyIb annunmudeckozo unmezpana 1-z0 pooa.

[lycte 6muzkmiit UC3 coBepiacT JBIKCHHUE B HECTALIMOHAPHOM IIOJIC TATOTCHUA 3EMIIM Ha OCHOBHOU
IWIOcKoCTH. PaccMmoTpum cnyuail mapa®omuueckoro THna ABHXKCHUA IMPH MEPHOANYCCKOM H3MCHCHHH
TJIABHBIX MOMEHTOB HHEPLIUH 3EMITH, T.€.

V=v,sinoy . )

B stom cnyuae muddepenumansabie ypagHenus apwkenna MC3 Oyayt umers Bug*

C2

p:_S_inrvopsinouy, o — Cconst , 2
P
a C
“_c ©)
e p

Jtst monyueHuUst BTOPOro npulOmmkeHus B peieHusx (2) u (3) UCmomb3yeM PEIICHUE CTAl[MOHAPHOM
3aJa4ud Ha MHTEpPBANE o, <w <o [1]:

1 1
p= (Poo + Epukzj +(pok +ppk®)cosy + Eplzkz cos 2wy, (4)
1
1+[5Rf1 +R12jk2 +2(R, k + R,k )cosy +
—2

=l Poo- (5)
+ (5 R +2R,, jkz cos 2y

1+ [%Rfl +6R,, jkz +(6R, k+6R,k*)cosy +

P Poo 15 ’ (6)
+ [7 R} +6R,, jkz cos2y
dt =1y, +k*1,, +kl,, cosy+k>l,,2cos 2y]dy . (7N
Ucnonsays (1) u (4), Beramcanm psin oy
. | . l .
psmoyy = (Poo + Eplzkz jsm oy +(Pork +pok?)- ESIH[(OL - I)W] +
N 1 ) . | 2 .
+(Pok +pok”) 'Esm[(a +Dy]+ Zplzk sin[(a — 2)y]+ Zplzk sin[(c +2)]. ®)

*[lunubaes MJ]., Ecenos E.K. OpbutanpHble mprkeHus Onuskoro MC3 B HecTaIMOHAPHOM TIONE TSITOTSHUS 3eMIH. —
Anmvater: Feomeiv, 2009. — 89 ¢.
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IMoxcrasum (5), (6), (7) u (8) B (2):
(Hy, +k°Hy,) +(kH, ,+k*H, ) cosy +k*H,, cos2y+(Hy, +k*H,,)sinony +

dp = +(kH,, +k°H ) sin@—1)y+(kH,, +k°H,,)sineu+ Dy +(k°H,,)sin@+2)y+ . 9)
+kH,sine—2)y

31ech BBEACHBI 0003HAYECHHS

1
Hoo = hooloo > Hoz = hozloo +3111h11 +102h00 > H11 = hIIZOO +h00111 > le = hlleOa
1 1 1
Hy, =hyly, +5111h11 + 20l s Hyy = hyplog s Hyy =1hs, +5111h11 +Eh41111 +1pyhyg 5
1 1 _ N
H41 = Zooh41 +5111h30 > H42 :Zooh42 > H52 :Zoohsz +5111h41 +122h30 > hoo = (Cpog _Mpog)a
(15 o1 s -3 -2
hy, =| Cpop 7R11 +6Ry, |~ Hpgy ERII +2Ry; ||, My =[Cpoy 68y —2upoy Ry ],

o . 415 (1
hy, :[Cpog 6k, —2M90§R12] . hyy :{CPOS [7R121 +6R22j_ Mpog [ERlzl +2R,, j:|:

1

v v
hyo =Poos M :70912:}152: hy :709013 hy, :Epoza hyo = VP -

[IpounTterpupyem (9) ot HyI4 40 BEPXHUX MEPEMECHHBIX MPEICIOB!

(Moo +HMy +k2noz) +(Myo +k2ﬂ12)\|f+(kn21 +k2n22)sm\|/+k2n32 sin2wy +
+(kny, +k2ﬂ42)005\|/+k2n52 cos2y +(ng +k2ﬂ6z)0050ﬂ|f+
ap= 5 2 avy . (10)
+(kn,, +k ﬂn)COS(OC—l)\IH(knn +k %)COS(OHI)\IH
+ k2n82 cos(oc - 2)\|/+kzn82 coioc + 2)\|/+ knglwcosw+k2n102\|/cos2\|/
31ech BBEACHBI OO03HAUYCHHS ;
Noy = LooH 5 Mo = 21002H410° Moy = looH 55 " 21002H420° " 21002H:320° " lpnH 5 Mo = lyH o »
a a“—1 a a“—1 a” —4
1 1 1,H,
My = looH oy +lonHoy, Moy =looH 11, Ny =LooH 5, My :Eloonz +5111H11 > Ma :Ta
Ny = 20y, H n :2122H30 n :_100H30 n :_100H32 _ Iy H 4 _ Iy H 4
42 (X,Z _1 > 52 o s 60 o s 62 o 2((],—1) 2((],—{-1)’
_100H41 _111H30 _ lHy :_ZooHsz _ IL,H _122H3o Moy =1, H o

T T T T ) 2w ))
Nioz = 20 H .

n = a-—1 20

[Tpounrerpupyem (10) oT HyAS 4O BEPXHUX MEPEMEHHBIX MPEICIOB!
p=(kty Tk T0) + (T +hTy HETT)W A (Toy +A T )W+ (kT +h 7Ty, ) cosy +
+k?ty, cos2y + (kts, + k7T, )siny + k7T, sin 2y + (T4, + k15, )sin oy +
+ (ktg, + kz‘cgz)sin(oc - 1)\|/ + (k1o + kz‘cgz)sin(oc + 1)\|/ +k21, sin(oc - 2)\|/ +
+E%1,,, sin(oc+2)\|/+k1121\|/sin\|/+k2‘cl32\|/sin 2y. (11)

31ech BBEASHBI O003HAUCHUS
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To1 =M1 ~Nors Tox =Mooz T M3z — = Moz Tio = Noos 11 =Nors> Tz = Nozs Tao :Enloa T31 = Moy —Na1 >

2 4
Ty =7 Mi2s T3o =Mooy Typ == Mioa “M32 55 Ts1 = Nats Tsz =Nazs T =5 MNsas Mo = Meo — >
2 4 2 2 o
Ny = Moy —, Tgy =V g =2 o Tn S L . -
72 =MNe2—> Tg1 = > Tgy = > Top = > Top = > Tip = 2 = :
a a-—1 a-—1 +1 a-+l -2 M 42
T121 =MNo1> T3z :En102~

Ucnonezya (11), Beraucaum Cp2:
Cp ™ =(Byy +kByy +k’By) +(Byy +4By, +£°By) w+ By +5"Byy) y’ +
+(kB;, +k*Bs,)cosy +k°B,, cos2y + (KB, + kB, )siny + £°By, sin 2y +
+ (B, +£°B,,)sinoy + k°Byg, sin 2y + £° By, cos 2oy + (kB +k°Bg, ) sin(a — Dy +
+(kB,,, +k£°B,,)sin(a+ Dy + kB, sin(a — 2)y + kB, sin(a + 2)y +

+ (KB, +£°By)ysiny + kB, ysin 2y + kB, cos 2(a — Dy + k°By,,ycos 2y +

+k°Big, cos 2(ar + 1)y + kB, ycos y + kB, wsin(o — Dy + £ B, wsin(o + Dy +
+k°B,,, cos(a — 2y + kB o, cos(a + 2y + kB, siny + kB, yeos(o — 2)y +

+k°B,g,yeos(a +2)y + k°B,,yeosay, (12)

rac

3 3 3 3
By =2C, By, =-Cry;, By, = C(_ Toz +3T§1 +ET§1 +ET§1 +ET§1 +ET§1J> B, =-1,C. B, =—1,,C,
1
By, = C|:31121(TSI +51121j+6101111 _le} ,» Bay =—15C, By, =C(3,, +3'5121) , By =—C1y,

3
B;, =C(=13, +67475) . By = C(_ Ty, +315 _E‘tgl +3TSIT9IJ> B;, = (15, By, =C(67,75 —15,)
Bg =C(15T5 = Ts2) s By =—Cy, By =C[375 (T + 7)) = 1121, By =C51 (7 — 73)

By, =C(-31471,)), By =—Crgy, By =C(=75, +674,T51), Byyy =—C1gp, By =C(67,To; —Toy) s
By =C0G73T5 —Tin) s Biay =CGT51Tg; —T112) s By =—Cryyp, By =C (10,715 + 71756,

3 1
Bi5; =C(375T1y —Tin)» Bl = _CET; , Bigy ==3C7y, (51121 'H:slja By, = _CT§13 s Bioy =6CT15,

B =6CT) 751, Byiy =6CT,Ty;, By, =3CT51T51, Bogy = =3CT5T9), Boyy = 6CT,715;, Bosy =3CT5 17y,
Bisy ==3CT5 71515 Bagy =307, (1) —T4)).
Hcnonsays (12), nepenuimem (3) B CICIYIOMIEM BUAC:
ds = {(E00 +AE,, +k°By,) + (B, +EB kK +k°E )W+ (B, +k°E)w’ + (kB;, +k°E ;) cos y +
+k°B,, cos2y + (kBy, +k°Ey,)siny +k°E, sin 2y + (B, + k°E,)sinay + k°Ey, cos 2oy +
+ (KB, +k°E,y,)sin(a + Dy + 5B, , sin(a. — 2)y + (kE,, +k By, ) sin(o — Dy +
+ kB, sin(a+ 2)y + (kB 5, +k°E 5, )wsiny +k°E ,,ysin 2y + £ °E 5, cos 2(a — Dy +
+k°B g, cos2(a + Dy + & °E, 5, wcos 2y + (KE g, + & E g )wcosy + & °E, g, ysin(o — Dy +
+ kB, wsin(o + Dy + +k B, cos(a — 2)y + &k *Ey, cos(a + 2)y + kB, w7 sin y +
+k°B,,,weos(a— 2)y + kB, weos(a + 2)y + kB, weos oy + kB, y* cosy +
+ kB, cos 2}d\|/. (13)
31eck BBEAEM 0003HAYCHUS
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1
Eoo :ZooB00> E01 :B01100> Eoz :ZooBoz +102B00 +5111B31 > EIO :ZOOBIO > En :Zoan >
E12 :ZOOBIZ +102B10> Ezo :ZooBzoa Ezz :ZooBzz +102B20: E31 :ZooB31 +111B00 > E32 :ZooB32 +111B01 >

1 1
E42 = 100B42 +5111B31 +2122B00 > E51 :Zoole > Esz :ZooBsz > E62 :ZOOB62 +ZOOB82 +5111B51 >
1
E70 = 100B70 > E72 :ZooB72 +102B70 +111B101 +111B111 > Esz = 100B92 > E91 = ZOOBIOI +5111B70:
1
Eoy =l0oBios +15:B705 Bior =100Biiy +11Bgs Eign =looBiia 1B, Eipn :ZOOBIZZ +5111B101:

1 1
E122 :ZooB132 +5111B11 > E131 :ZooB141 > E132 :ZooB142 > E142 :ZOOBISZ +5111B141> E152 :ZOOB162 >
E162 :ZOOBISZ > E172 :ZooB172 +2122B10 > E181 :ZIIBIO > E182 :ZooB192 +111B111 > E192 :ZooBzoz >
Ezoz :Zooleza E212 :ZooBzzza E222 :ZooB232: E232 :ZooB242: E242 :Zoostza E252 :ZooB262:
E262 :Zooana E272 :ZnBzo > Ezsz = 2122B20 .

[Ipounrerpupyem (13) ot HyAS 4O BEpXHUX MEPEMEHHBIX MPEICTIOB!
9 =(byy +kby, + kb)) + (b, +kb +E b)) WA by + kb, + kB W+ (By, +E DL )Y +

+ (kb +k>b,)siny + kb, sin 2y + (kb + kb)) cos\y +k>b,, cos 2y +
+(bg, +k>by,) cosany + kb, sin 200y + (kb + kb, ) cos(a — Dy +
+(kby,, +k°by ) cos(o+ Dy + kb, cos(a — 2)y + kb5, cos(a + 2)y +
kb, , sin 2(ow — )y + kb, sin 2(ow + Dy + (kby g, + kb, )Weos -+ kb, ycos 2y +
+ k2B, rsin 2 + (kbyo, + k2B, Ysin g+ kb, sin(o— Dy + k2, weos(o — Dy +
+ kb, sin(ow+ Dy + kb5, ycos(o+ Dy + kb, sin(o — 2y + k2b,, sin (o + 2y +
+ kb WP sin y+ k2B, w2 cos k2B, wsin(an— 2y + kb, P sin 2y +
+ kb psin(o+ 2 )y + &by, yrsin oy (14)

31ech BBEACHBI 0003HAYCHUS
E 1 E E E
boo :lEma b01 :E51 +— +&_E181 > boz :Esz +_E62 +_E72 g 2
a a-1 o+l 2 2 -1 a+l1 a-2
E 1 E E E
i aiZZ _ZE”Z ~hie = 2 - (o _24;)2 B (o jS;)Z B 0;22 by =Eq, by =Eg, by =Ey,
1 1 1 1
bzo :EE00> b21 =L, bzz :EEIZ > b30 :EEzo > b32 :§E22 > b41 =E; +Ey, b42 =Ly, + By -2E,,,
1 1 1 1 1
bsz =—|Ey +ZE, ——Ex | bsy =—Es; + By, bgy =—Esy +Ejg +2E;,, b72 =——Egn +—E ;.
2 2 2 2 4
1 1 1 1 E E E
bso :_;Em > bsz = _;En +?E2623 b92 :ZEsza b101 :_a_il]’ byon :_ocizl s by = _ﬁ:
Ein 1 E,p»n 1 E.s, Es, E
et P, =—— —E . —— —===_E L By = ——— Doy i= R
112 ot 2 0(—2[0(—2 112 e ) 122 142 2(@_1) 152 2(0H_1)
1 1
b161 :_Em +2E271 > b162 :_E132: b172 :E(Ezsz _E142): b182 :EE192 > b191 :E181> b192 :E182 +2E232:
E E E E E E
bzoz :ﬁa b212 = _ﬁ: b221 = (oc _7_012)2 > b232 = _ﬁ: b242 :ﬁ’ b252 :ﬁ’ b261 =Ey,
E E
Eae > b292 :lEzsza b302 :ﬂ’ b312 =22
a+2

by =By, bygy = —22
272 232 282 0(—2 2
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IMonyueHusie BeipazkeHus nosipabix koopauHaT (11) u (14) cogepxar kak BSKOBBIC, TAK U MCPUOIN-
YCCKHUE WICHBI, CJICAOBATEIBHO, MOXKHO YTBEPKAATh, YTO TCPHOIUICCKIC U3MCHCHHS [JIABHBIX MOMCHTOB
uHepuuu 3eMau B ciaydae mapabonuueckoro tumna asuxkeHus MC3 mpuBOIUT K MOSBICHUIO BEKOBBIX
YJICHOB B PCIICHMSIX COOTBETCTBYOIUX THDDCPEHIIHATBHBIX YPABHCHHL.
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CTALIMOHAPJIbI EMEC XXEPAIH TAPTBUIBIC ©PICIHAEI'T JKACAH/IbBI )KEP CEPII'T CKXKC)
KO3FAJIBICBIHBIH ITAPABOJIAJIBIK TYPI

(0, <W <o, HHTEpBAIBL, V =V, SIN QLY KAFJabI)

O(K*) Mymenepi KatapbIMEH IIEKTENIMN, GIpiHII »KyBIKTAyarsl CTAMOHAPIBIK TAPTBUIBIC KYIIH €CENMKe ama
oT1eIpsIn >kakeH OKC crarmoHapiblk eMec TapTHUIBIC OPICIHACTI MOSPIIBIK KOOPANHATTAPH! TAOBIIFAH, MYHAA K —
1-mmi TYpAeTi 37UTHNTIK HHTCTPATIBIH MOIY JIi.

A. A. Bekov, M. D. Shinibaev, A. O. Beles,
Zh. S. Saduakasova, K. S. Astemesova, D. I. Usipbekova

PARABOLIC TYPE MOTION OF ARTIFICIAL EARTH SATELLITE
IN NON-STATIONARY EARTH GRAVITATIONAL FIELD

(interval o, <w <o, , case v=v,sinoy )

The polar coordinates for case of close AES in non-stationary Earth gravitational ficld are received, take the
found solutions in stationary field as the 1-approach, with limit of members of rows O(k?) inclusive, where & — modul
of elliptic integral 1-st kind.




