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(1)

[TPEOAWMCJ/IOBH

OnNHUM U3 OCHOBHBLIX THIIOB alllapaToOB, IIUPOKO HCIOJb3YeMbLIX
B HacTosllee BpeMsi B KOCMOHaBTHKe (HUIeT Jid peub 00 OTAeJbHBIX
anmnapaTtax, BBHIOJHSIONIUX YaCTHblE 3aJauH, HJIH O KOCMHUCCKHX
CUCTeMaX CBSI3U, HABHUTAIUM U T. M., COCTOAIIUX H3 COBOKYIITHOCTIH
anmnapartoB), 0e3yCJOBHO, SBASIOTCS HCKYCCTBEHHBIE CIYTHUKH 3€M-
JIN, HaXOLSIIuecss Ha OKOJOKPYrOBHIX OpOuTax.

B pmanHoil MoHorpadHu IpeAlNpHUHSATA IOMBITKA CUCTEMATI3IIPO-
BAHHO, C €IUHBbIX TEOPETHYECKHUX M TEeXHUUYECKHUX IIO3HULUHH HU3J0-
JKUTh OCHOBHBI€ NPHHIMUIBI CO3JaHUS TaK HAa3bIBAe€MOro OaJlIHCTII-
yeckoro obecmeueHusi aass takoro tuna KA. Ilog Gannauctuyecknm
obecrieyeHyueM B JAHHOM cJyuae IIOHHUMAaeTCss COBOKYIHOCTb aJiro-
DUTMOB M IIpOrpaMM, IIO3BOJISIONIMX pPEUIUTh pasJUuHble 3a/1aul
yIpaBJeHUs W HaBUTalUU. 3HAUUTEJbHOE BHHMAHHE VIeJEHO OcC-
HOBaAM TEOPUU BO3SMYIIEHHOTO M HEBO3MYIIEHHOrO ABHXKEHHS, VII-
paBnenus u HaBurauupm HMC3 Ha OKOJOKPYroBHIX OpOHUTAX. IDTOT
MaTepuaJ H3J0KeH TakuM oOpasom, 4TOoOBl 0OecHeuuTb IICC.IeC-
I0BATeJI0 BO3MOXKHOCThL pellleHuss 3ajlay, CBS3aHHBIX C IIpoliec-
coM ‘ynpaBiaeHus W HaBurauuun KA. OgHo# U3 TaKux 3agad SB-
JIsileTCcs 3aJaya OITUMAJIbHOTO YIIPaBJeHHs OpPOUTANbHBIM IBHIKE-
HueM. [ToaTtomy B MoHOrpacduu pacCMOTPEHLI 3JE€MEHTHl COBPEMEH-
HOM TEOPHHU OITHMAJbLHOrO VYIpaBJeHHA (AEeTepMUHUPOBAHHOI,
CTOXACTHUYECKOH M B VYCJOBUAX HeOoNpeldeJeHHOCTH). WM3amoxeHine
OCHOBBI T€OPHU ONTHUMAJNBHOrO YIPaBJEHHS BKJIOYAIOT HOBLIC )e-
3yJAbTaThl, IOJYUYEHHBbIE aBTOpaMH. DTO B IIOJHOH Mepe OTHOCHUTCS
H K BOIpPOCAM CHHT€3a HABUTAIIUOHHBIX aJITOPUTMOB H ONTHMH3a-
U1 paboThl HABUTALHMOHHBIX CPEJCTB.

TeoperHyeckKud U NMPaKTHUECKUHM HHTEPEC MNPEACTaABJATIOT PEKYypP-
DEHTHBIE AJropUTMbLI 00pabOTKU HMHMOpPMANHUH, B TOM YHUCJIE MUHH-
MakKCHBIM, a TakKiKe TEOpHUs M METOIbl ONTHUMHU3alUM pabOTHl Ha-
3eMHBIX U OOPTOBBIX HAaBUTAaMOHHBIX cpeacTB. [locaenHsis ocHoBa-
Ha Ha HCIIOJIb30BAHHUM aHAJUTHUUYECKHUX CBOUCTB YpaBHEeHUA Puxkkaru
IJIS1 allOCTEPUOPHOM KOPPeJaSIIUOHHON MaTpPHUILHI.

Ha ocHOBe H3/103KeHHOH TEOPHHU pellleH psAJ BaXXHBIX NPHKJAML-

HBIX 3ajay ynpasJseHus u Hasurauun MC3 Ha OKOJOKPYroBBHIX OD-
ourax.




llenTpanapHoil cpean 3ajay ynpaBJEHIs SBJAASTCS 3ajada lepe-
Boda MC3 u3 01HOro moJioKeHHs B jpyroe. 3ajaya paccMaTpHBa-
€TCA KaK B JETepMHHHPOBAHHOH IMOCTAHOBKe, KOrja HeyuyeT BO3MY-
anmux (pakTopoB JAOINYCTHM, TaK H B CTOXACTHYECKOH H MHHHU-
MAaKCHOH IOCTAHOBKAX, KOrja Bo3Mmyllamouiue (hakTopbl OKa3bIBAIOT
3aMeTHOe BJIHSIHME, U OHU MOTYT TPaKTOBAThCH JUOO Kak CJaydai-
Hble, JUOO Kak HeolpeaejeHHble. PelleHue 3aj1au J0BOJAUTCS A0
KOHKPETHBIX aJrOPUTMOB yIPaBJEHHS, PEaJU3yeMOro ¢ IOMOUIbIO
IBHraTe/IbHOM YCTAHOBKHU KaK O0JIbLUIOW, TAaK U MAaJIOU TSATH.

Cpeau 3ajay HaBUTrauuH HauOOJBIUUH HHTEDeCc IpeAcTaBJIsIeT
3ajaua onpenenaeHus opburel MC3 ¢ yyeToM IIHUPOKOro CIEKTpa
CJAYYAWHBIX M HEOIIpeJIeJIeHHBIX (PAKTOPOB, BKJAKYASA HEMOJIEJUDYe-
Mble YCKOPEHHUSI U pa3bpoc 3HAYEHHH KO3(D(MUIHEHTOB I'eONOTECHI[UA-
1a 3€eMJid, a TaKxKe CHHTe3 aJropuTMa aBTOHOMHOHM HaBHUTAUHUH C
yyeToM OLIHOOK paboThl OOPTOBOM LIU(PPOBOH BBLIUHCJIUTEJIbHOH Ma-
wuHpl (BLIBM).

Ha pemeHuu KOHKPETHBIX  TeXHHUYECKHX 3a/ay OINTHMHU3AIHU
pabOTBl HA3EMHBIX H3MEPUTEJbHBEIX NYHKTOB M OOpPTOBLIX H3MEpPU-
TeJbHbIX CPEACTB AEMOHCTPUpPYeTCs 3(P(PEeKTUBHOCTL U paboToco-
COOHOCTL pa3BUTOM B KHUI'E TEOPHH ONTHMH3AUHM pabOThl HaBHUTra-
IIMOHHBIX cpeAcTB. Iloka3aHO, YTO NOCTPOEHHE OINTHMAJbHBLIX I1J1a-
HOB HAaBUTALUU SBJISIETCS  CYILIE€CTBEHHBIM pe3epPBOM IIOBBILIECHHUS
TOUHOCTH onpenenenuss opoutr MC3.

['maBpl © U 9 HamucaHbel ¢ HCIOJb30BAHUEM pE3YJabTATOB, IIO-
J1ydyeHHBIX coBMecTtHo ¢ B. M. Kap/moBbiM. ABTOpPBH NPH3HATEJbHH
A. H. 3BepeBy, A. B. ®enopoBy, C. M. PagomanoBy, A. II. KaMbI-
maHoBy, C. M. TuxoHoBy 3a mOMOllb, OKa3aHHYIO IIPU MOATOTOBKE
KHHUTH. !




HACTD 1

OCHOBb! TEOPUHU YIIPABJIEHHS]
ABUKXEHHUEM U HABUTALLHUHU HUC3

F'nasa 1
HEBOSMYWEHHOE 1BU)KEHUE UC3

{.1. CHCTEMbI KOOPIHUHAT

BBejgeM cuCTeMBl KOOpPJAHHAT, KOTOpble OYAYT HCIOJb30BATHCS!
B AaabHedmeM npu onucanuu aBuxKenHusg HMC3. Ilpu stom 0Oy.1om
cjenoBaTh B OCHOBHOM pabortam |8, 10, 31, 36].

1. Teoyenrpuueckas 3K8QTOPUANLHASL  CUCTEMA ~ KOOPJIUHAT
(F'9CK). Pasaunuaror mnpssMoyrodbaylo (XYZ) u  cdepuueckyto
(ra0) I'DCK. Hauajga o0enx cucteM pacnoioXKeHbl B LEHTPE Macce
Semau. OcHoBHAsg OCh Kaz/10H M3 CHUCTEM KOOPAMHAT pacnojoxena
B 3KBAaTOPHAJbLHOH MJOCKOCTH 3eMJH M HalpaBJjeHa B TOUKY BeCCH-
Hero paBHOLeHCTBHS y (puc. 1.1).

Y npsamoyroapHod I'DCK ocp Z HanpaBjsieHa Ha CeBepHBIl I10-
JIIoC MHpa, ocb Y [OmNOJHAET cHcTeMy a0 npaBoi. llosoxenie
cnyTHuka B npsmoyroabHod TI'DCK onpenpensieTcss KOOpAHMHATaMH
X, Y, 2, KOTOpBl€ BBIPAXKAITCSA YE€pe3 COOTBETCTBYIOIIHE CHepHyec-
KHe KOODAHHATH r, a, 0 chepuueckon ['DCK 3aBucuMoOCTAMH

X=r Cc0S d COoS a,

y=r cos d sin a, (1.1)
2=rsinJ,
roe r — paccrossHue oT Hayaga I'9CK go conyrHuka (r>0); a —

YroJ IIPAMOro BOCXOXKIEHHsI, U3MepsAEMBId B IIJIOCKOCTH 3KBATOpa
OT OCHOBHOH OCH (IPOTHB ABMXKEHHSI YACOBOH CTDPEJIKH, €CJU CMOT-
peTy co cTopoHbel CeBepHOro IOJIOCa MHUpa) J0 JHHHH Ilepeceye-
HUA IJIOCKOCTH 3KBaTopa C IEPHeHAUKYJASAPHOH €My IJIOCKOCThIO
HebeCHOro MepuaHuaHa, B KOTOPOH Haxoautrcsd cnyTHUK (0<CToa<<2m);
0 — YroJ CKJOHEHUSs, OIpPeAedsieMBbIH KaK YroJ MEXAY IIJIOCKOCTbIO
9KBaTOpa U HalpaBJeHHEM Ha CHYTHUK H3 HayaJia CHCTEMbI KOOp-

LUHAT (Ogag—gs CeBEPHOM IMOJYIIapHU U -—-—32T—— <0<0 B 10K-

HOM TOJIyUIaPHH).

Chepuueckue koopauHatel MC3 B I'DCK MOryr 6bITb BhlUliC-
JIEHBl Yepe3 MPAMOYIOoJIbHBIE MO CJAEAYIOUIUM (QopMyJraMm:

r=V x*+y? + 2,




[lnocrocme AZ* “r § = arcsin > (1 .2)

epuUrbuYCKD2O 7
MEPLILTHT
- . 4
_ a = arctg —
X
- > npuuem a=a, ecau x >0, y =
- =03
7 X 5 Y “
N T T amnd ems <00,
X .
/[T710CcKOCTID o= 2m—0t, ecJIv = 0 O:
X axbamopa ’ r =0y
(1.3)
Puec. 1.1. TeoueHTpuueckass 3KBaToO- — y
prajibHas MW reorpaduueckas cucteMsl TJle o= arcig | =
KOOpAKHAT X

[Ipn nmpakruueckux pacuerax I'DCK ¢ BBICOKOW CTENEeHbIO TOYHOC-
TH MOXKHO CUUTATb HHEPIHAJBbHOH.

2. I'eoepaghuuecrkasn (epunsuuckasn) cucrema Koopdurnar (I CK).
byieM Takxke pas3auuyaTh NOpaMoyroibHyi (X:Y:Z:) u chepuuec-
Kvio (reA) I'CK. Hawana obeunx cuctem pacmoiOKeHBl B II€HTpE
vacc 3eMmaun. OcHOBHAsI OCh KAaXKMAOH CHCTEMBI KOODPJAMHAT pAacIo-
J0JKeHa B 3KBATOPHUAJbLHON TJIOCKOCTH 3€MJHM H IPOXOAUT uepes
TPHHBHUYCKUN MEpHJIHAH.

Ocp Z; npamoyroabHon I'CK HanpaBisieHa Ha (CeBepHBIH IOJIIOC
MHDAa, OCh Yy JOIOJIHSIET CUCTeMY n0 IpaBoH. [loJjoxkeHHe CIYTHU-
ka B npsimoyroJibHod I'CK ompenensieTcss KoopAHHATaMHU Xr, Yr, Zr,
KOTODbl€ BBEIPAXKAITCS 4Yepe3 COOTBETCTBYIOmHE chepHyecKue Ko-
opauHaTtel r, ¢, A chepuueckoit I'CK (cMm. puc. 1.1) 3aBUCUMOCTAMHU

Xr=1 COS (p COS A,

Yr=1 COS @ SIN A, (1.4)
Zr=1 Sin @,
rie ¢ — TeOlleHTpHUYecKass WIUpOTa, HuU3MepseMas B IJOCKOC-

TH TeorpaHuueckoro MepuauMaHa MeXAy IIJIOCKOCThbIO 3KBaTopa
M HanpaBJIEHMEM M3 HayajJa CUCTeMBbl KOOPAHMHAT HA CIYTHUK
/ 1 i \
(Oé@gjﬂpﬁ 2r =01 2g@<0 HpHZP<0};}\,—rpHH-
\

BlitcKasg MAOJTOoTa, u3MepgeMas B 3KBaTOPUAJbHOH IJOCKOCTH OT

OCHOBHOM OCH (IIDOTUB YACOBOH CTpPeJKH, ecau cMoTpeTh ¢ CeBep-
HOro TOJIFOCAa MHpa) /0 JHHUM NEepecedeHHus: IJOCKOCTH 3KBaTopa C
MEPNEeHAUKYJISAPHON €My IJOCKOCThbIO reorpauyeckoro MepHaHaHa,
B KOTOPOM HaXOAUTCA cOYTHUK (0<TA<T2m).

6




Copepuyeckue koopauHaTtel cnyrHuka B I'CK MoryT ObiTh BbI-
YUCJIEHBl yepe3 NPSMOYroJbHbIE N0 CAEAYIOIIHM (GOpMyJaM:

= VX?+ Yo+ 2n

(¢ = arcsin v : : (1.5)
r

A= arctg 2=
Xp

IIpUyeM BeJIMYHHA yrJja A BblUucasgercsd no gopmynam (1.3), B Ko-

™

TOPBIX BMECTO @, @, X, Yy CJEAYET IOJIOXKHTb COOTBETCTBE€HHO 7, A,
Xr, Yr.

3. Tonoyeurpuueckas cucrema roopounar (TCK). Hauana
NpAMOYPONBHON (XrnYrnZmn) U chepuueckoin (DyA) TCK pacno-
JIOXKEeHbl Ha TOBEPXHOCTH 3E€MJU B IYHKTE CBSA3U HJAH H3MeEpeHHS.
OcHOBHAsi OCb KaXI0H CHCTEMBI KOODJAHHAT JEXHT B IJIOCKOCTII
MECTHOI'0 NOPH30HTA U HallpaBJieHa Ha Ior.

Ocb Z.; npamoyroabrHodi TCK  HampaBJ/eHa 1o HOpPMaJH K
IIJJOCKOCTH MECTHOTO TODH30HTA OT 3€eMJIH, OCb Y. JOIOJHSIET
cucreMy no npasoi. Ilosoxkenue cnyTHHKa B npsaMoyroJbHoil TCK
onpejesieTcss KOOPAUHATAMH Xrn, Yrn, Zrn, KOTOPBIE BBIPAKAIOTCH
yepe3 COOTBETCTBYIOUHe cdepHyeckre KoopauHatel D, v, A cdepii-
yeckod TCK (puc. 1.2) 3aBUCHMOCTSIMHU

Xon=—LD Ccosy cos A,

2-n=J) sin v,
raie D — HakJOHHAsg HaJbHOCTh, T. €. paccTosgHue oT Hauvajga TCK

no cnytHuka (D>0); y—yroa mMecra, H3MepsieMblii MeXIYy IJOC-
KOCTbI0O ME€CTHOIO FOPU30HTA U BEKTOPOM HAKJOHHOU AaJbHOCTH (0 <
<y —g—- NpU 2rp=0 u —-—g—- <vy<0 mpu z:;<0); A—'yron asu-
MyTa, H3MepsgeMblH B IIJIOCKOCTH MECTHOPO TIOpH30HTA OT Ha-
IpaBJIEHUs] Ha ceBep (IO ABHKEHHIO YaCOBOM CTPEJIKH, €CJH CMOT-
PeThb CO CTOPOHBI TOJIOXKUTEJLHOrO HaNpaBJIEHUSI OCH Zrn) A0 IIPO-
@KU BEKTOpPa HAKJOHHOM AAJbHOCTH HA IIJIOCKOCTbL MECTHOro ro-
pusoHtra (0<<A<2m).

Cohepudeckue kKoopauHaThl cnyTHuka B TCK MOryt ObITh BBHI-
qUCJIEHBl 4Yepe3 IPSAMOYroJibHBIE 10 CJAEAYIOIIUM (QOopMYyJiaM:

D = V x'?n"l—y?n—f‘z'rgn ,

. 2rq
_ | 7
y= arcsin Xt (1.7)

A = arctg ( yTH_) |

X




¥ L rn
- o7 B

. Z%
npHYeM
A=A, ecniud x<<0, yn=0, /R

A

A=n—A4, ecau Xrn>0, Yrn<<0,

A:.TE-}—AH, €CJIH .?CTH>O, yTn<0:
A=2n—A, eciu X:n<<0, Yrn<<0,
(I.8) =

Xr

A Yrn

rie A — arctg

_ Puc. 1.2. TonouentpHueckas Cuc-
Xrn TeMa KOOpJHHAaT

4. Csazannas opburasvnas cucrema rkoopourar (COCK). Ha-
yaga npaMmoyroabHo# (XsYrZw) u chepuueckoin (laogfo) COCK
pAacHoJIOXKEHB B I€HTPe Macc cnyTtHuka. OCHOBHAS OCb KaxkKJA0H
CHCTEMBl DAacCloOJIOXKeHa B MJAOCKOCTH OPOUTH CHYTHHKA M HAIPaB-
neHa mo pajguycy-Bektopy UC3 Z.

Ocp Y HampapJeHa IIO0 TPpaHCBepcaJi K opOHUTe B CTOPOHY Op-
OUTAJIbHOIO JBHXKEHHUS CIYTHHKA, OCb Zw HOIOJHSIET CHCTEMY 10
npaBou. IlonoxkeHnue kakou-n1u60 touku M B npsaMoyroarHoin COCK
onpenensieTcss KOOPAMUHATAMHU Xg, Yr, 2w, KOTOPble BBIPaKaAIOTCH
yepes COOTBETCTBYIOLIUE CHepUudYecKHue KOOpAUHATH [, ao, Po chepH-
neckou COCK (puc. 1.3) 3aBHCHUMOCTSIMH-

xs=1[c0s 0y cOs By,
Yyr=1c0s ao sin Po, (1.9)
Zw=l8iﬂ o,

rie [ — paccrosHue oT HauvaJjga COCK no 3agansod Touku M ([=

>0); ap — YroJ, OTCYHUTHIBAEMBIH OT IJIOCKOCTH OPOUTHI OO0 Ha-
MpaBJeHUs] «CNYTHUK — Touka M» (ao=0 npu zw =0, ao<<0 npu
2w <<0); Bo — yroJ, OTCYUATHIBAEMBIH B IJIOCKOCTH OPOHUTHI OT IIO-

JIOKUTEJbHOrO HaNpaBJeHUs1 OoCH Xg (NPOTHB ABUIKEHHS YaCOBOU
CTDEJIKH, €CJIU CMOTPETh CO CTOPOHBI IOJIOXKUTEJbHOTO HAINlpaBJIeHUS
OCH Zw) 10 IpoeKUHH [ Ha maI0ocKOCTb OpOUTH (0<THo<<2m).

Coepuueckue koopauHaTthl Touku M B COCK MOryr OBITH BbI-
YHCJIEHB MO CJAEAYIOUIUM (hopMyiaM:

Zwh 0 0 2
1=V X3+ fhrey
V.
‘W
M — i .
o L ]]i oL, = arcesin —
r gl 1
w3 Y
B, = arctg —
X S
Puc. 1.3. CBsizanHas opOuTaspHas CH- (1 10)

cTeMa KOOpPAHHAT



IpHuYeM BeJHYHHA YyrJja o BBIYHC/ASETCS IO (Qopmyaam {l.5). 8
KOTGPBIX BMECTO d, O, X, Y CJHEAYET IOJO2KHTb COOTBETCTBCHIC i,
ﬁU: Xs, Yr.

1.2. BEKTOP COCTOAHHUSA HUC3
B PASJIMYHbBIX CUCTEMAX KOOPJAUHAT

[log BeKTOpOM COCTOSHHMS CIyTHHKaA OyaeM NOHHMATbhb BEKTOP

X C LIeCThbI0 HE3aBUCUMBIMU KOMIIOHEHTaMH X; (i=!l, 6), MOJHOCTHIO
ONpEeHeNAIIUMU TOJOXKEHUE EHTPAa MAaCC CIYTHHKA B NPOCTPAHCT-
BE, BEJUYHHY U HaTpaBJIeHHE €ro OpOHUTAJbHOU CKOPOCTH B 3a/1aH-
HBII MOMEHT BPEMEHHU.

KOMTIOHEHTHl BeKTOpa X MMEIOT pPa3JU4yHble YHUCJOBBIE H CMBLIC-
JIOBbIe 3HAYE€HUA B 3aBUCHUMOCTU OT CHUCTEMBI KOOPAHHAT, B KOTOPOH
paccMaTpUBAETCs BEKTOD COCTOsAHUA x. [lias ompeneneHHss BeKTopa
COCTOSIHUSI CHYTHHKA B PAaA3JHUYHBIX CHCTeMaX KOOPAWMHAT HCIOJib-
3YIOTCs ypaBHeHHUs1 NpeoOpa3oBaHUs KOOPAMHAT U KOMIIOHCHT CKO-
poctu. B o0lieM cayuae nepexoj OT BEKTOpa COCTOSAHUS X, B O/-
HOH CHCTEME KOOpJAHHAT K BEKTODPY COCTOAHHUA X2 B APYroil cHCTe-
M€ KOODJAMHAT, UMEIOIled HauyaJo B TOU K€ TOUKE, OCYIIECTBJISETCH

C IIOMOILBI COOTHOWICHUA Xo=J M X, TAe J — 0JIOUHasd MaTpuua
BUA
MIO
oM = [—-l—-1 (1.11)
M! M
B (1.11) M — wMarpuua 3X3 HanpaBJASOUIHX KOCHUHYCOB BTO-

POH CHCTEeMbl KOOPpAMHAT OTHOCUTEJILHO IEPBOM.

Tak, Hanpumep, BeKTOpbl coctosdHusi MIC3 B reorpacduueckou
CHCTE€Me KOODJAMHAT X U TIEeOIleHTDHUUECKOH CHCTeMe KOOpAHHAT X
CBSI3aHbl COOTHOILEHUEM

xzﬂrxr, (112)

rae J. uMmeer ctpykrypy (l.Ll1), a marpuma M; HaIpaBJasiOUHX
KOCHHYCOB JJis Ilepexoja OT reorpadUuecKOod K TeOLeHTPUUECKO
CHCTeMe KOODJAHHAT UMEET BU]L

coss —sins 0°
M= | sins coss 0|, (1.13)
0 0 1
rape S — 3Be3JHOe BpeMs, T. €. YroJ, XapaKTEPHU3YIOIMHH MOJIO K-

HHEe reorpa@UuueckKOd CUCTEMBI KOODPJAHHAT OTHOCHTEJbHO TI'€OLCHT-

PHUYECKOH 3KBATOPHAJNBHOU CHCTEMBI KOOPAWHAT Ha 3aJaHHVYIO
30XV [.

3Be3/HOe BpeMsl ONpejessieTcs 1o GopmyJie
S=So+ws (In—10800 c). (1.14)
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31ech So — 3Be3jJHOe BpeMsi Ha npuHBHYe B 0" rpuHBHUCKOro (BCe-
MHDHOIO) BpeMeHH Ha jaaty /] 3noxu {. DTa BeJHUYMHaA NPHBOLAHUTCA
Ha KaxJIbld JeHb roja B AcTpoHOMHUeCKHX exeronHukax (AE);
(03 — YrJIOBasi CKOPOCTh BpallleHUsI 3eMJU BOKPYT ¢BOeH ocH (w3=
=7,2921157-10—° ¢~!); fy — MOCKOBCKO€ BpeMs, K KOTOPOMY OT-
HECEHbl KOOPpAMHATH! Xr, Yr, Zr, CBA32HO C TPUHBHUUCKHUM BpEeMeHEM Ir
COOTHOILIEHUEM

tM =*t[‘ +‘]. 0800 C.

O6paTHbIi Nepexo] OCYIIECTBJASETCS C IMOMOIIbI0O MATPHIB A r.
[Ipu srom marpuuna AT obpaTHOTO nepexoga HMEET CTPYKTYPY,
uaeatuunyio (1.11).

[Iepexon ot BekTopa coctossHusi MMC3 x;; B TONOLEHTPHUYECKOH
CUCTEeMe KOOpAHMHAT K BeKTopy cocrtosiHusi xr MMC3 B reorpaduyec-
KOH cUCTeMe KOOpAHHAT (Hayasga 3THX CHCTeM KOOpIHHAT HE COB-
[1afaloT) ONIpene/sieTCs COOTHOLIEHUSAMHU

xr=er+MTnxTn, ' _ (’115)
rae |
M1 0 |
M= [—7—]---], (1.16)
M'rn l Mn
Ly o
P YrN |
— rN r
e (-o“') =[o" | (1.17)
0 |
0 _
B (1.16)
sinBy cosLy —sinLy cos By cos Ly
Mo, = sin By sin Ly cos Ly cosBy sin Ly :
| — COS BN 0 Sin BN

B (1.17) X:n, Yrn, 2r v — Teorpaduueckue KOOPAHUHATH MYHK-
Ta, oNpejeligeMble IO (GOpPMYyJaaM:

XrN = (—j:i -I—HN) cos By cos Ly ,

P o= ( % | HN) cos By sin Ly, (1.18)
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