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6.1. BBeaeHue B 3ajlauy ONpaKTUKyMa

['eocuHXpOHHBIE NCKYCCTBEHHbBIE CILyTHHKHA 3€MJIA HMEIOT CAMOe BazK-
HOEe 3Ha4YeHWe /I HAYKW W MPAKTUKW MCTOJH30BAHUSA KOCMOCA, B WHTe-
pecax Ku3HU Jiojel Ha 3emite. Tak ke, KaK HAIIA TPEJIKU MPUBBIKJIN K
9JIEKTPUYECTBY, MbI MPUBBIK/IM K METPOBBIM TapejkaM Ha OaJIKOHaxX Ha-
KX JOMOB H, KOI'JId CMOTPHUM TEJIEBH30D, JIaXKe He 33/ yMbIBAEMCHA HaJL
TeM, KaKOU IyTh MpOJesall TeJIEBU3UOHHBII CUTHAJI, OKA3aBIIUNCA B Ha-
meM goMe. Q4YeHb 9acTO OKA3bIBAETCs, YTO ITOT CUTHAJ TOOBIBAJI B KOC-
MOCe U IIPHUIIEJI K HaM C PacCTOsiHus 0ojiee 36 ThiCsSsd KUJIOMETPOB, UTO
[IOYTH B IIECTH Pa3 O0JIbIIIe PANYCa 3eMHOTO Mapa. dTo0bl HA3eMHbIM aH-
TeHHaM He HY>KHO ObLIIO BpaIlaThCs, BCE BPEMs OTCJIEXKUBAs MOJOKEHUE
JBUKYIIETOCA CITY THUKA-PETPAHCIIATOPA, 3AITyCKAIOT CITY THUKY HA, TAKYTO
opbuTy, IO KOTOPOH OH Je/IaeT OAMH O00OPOT 33 MHOJIHBIH 000pOT 3eMJin
BOKPYT cBoeil ocu. Takme CIyTHUKN HA3BIBAIOT TEOCHHXPOHHBIMU. JacTO
TOBOPSAT O T€OCTAIMOHAPHBIX CITY THUKAX, KOTOPbIE BOOOITIE TOJIKHBI OBITH
HEITOJABUKHBI OTHOCUTEJILHO MOBepxHOCTH 3emyu. Ha camom nese Ttakoit
CIIyTHUK CO3/aTh HeJjib3s. Jlazke ecjii ero 3allyCTHTh Ha IeoCTallnoOHap-
HYIO OPOUTY, TO OY€Hb OBICTPO W3-33 BIAUSHUS PA3TUIHBIX BO3MYIIAIOIITX
¢daKTOpPOB CIYTHUK CONJIET C TaKoi OpOMTHI M OydeT KomedaThCs BO3-
Jie TeOCTAIIMOHAPHOIO MMoJioKeHusi. OCHOBHBIMU BO3MYIIAIOMUMU (PAKTO-
pPaMU, BJAUSIONMMY Ha JIBUKEHUE I'€OCUHXPOHHOI'O CIIYTHHUKA, SIBJIAIOTCS
HeceprnIHOCTh 3eMJIH, a Tak:kKe nputskenne JIyasr u Connma. Kauanms
CIIYTHUKA, BOKPYT T'€OCTAITMOHAPHOTO TOJIOKEHWST TPUBOAAT K TOMY, UTO
OH (paKTUYECKH 3aHHMAaeT Ha OpOMTEe HAMHOI'O OOJIbIIIE MECTa, “IeM €ero
pa3mepsl. [To 310it npuyunbe, a Takke B pe3ysabrare 00/bI0i BOCTPedOo-
BAHHOCTH CITY THUKOB-PETPAHCIATOPOB, BCE MeCTa Ha TaKoil opbure yke
3aHAThl. HOBBIE anmapaTbl MOXKHO YCTAHOBUTH HA NeOCTAITMOHAPHON Op-
OuTe TOJIbKO B3aMEH CTapPbIX CIIyTHUKOB, OTCJIY?KHMBIIUX CBOI CpoK. Kak
U Ky/Ja CBECTU C OPOWTHI CTApbIi ammapatT, 3Ty TpoOJIeMy MbI OCTaBUM
MOKa B cTOpoHe. B manmoil 33/made cOCpeoTOUYNMCA Ha BOIIPOCE O TOM,
CKOJILKO MECTa, 3aHUMAaEeT T€OCHHXPOHHBIN CITYTHUK Ha, OpOUTE M3-3a CBO-
X KOJIEOAHUM OTHOCHUTEIbHO I'€OCTAIMOHAPHON TOYKHU.

Opbuta abCOTIOTHO TEOCTAIIMOHAPHOTO CITYTHUKA JIOIKHA OBITH KPY-
TOBOM U JIEXKATh TOYHO B TIJIOCKOCTH 9KBATOPa 3emiu. Bo3myinenus, aeii-
CTBYIOIIHE HA CIyTHUK M3-3a HeC(HEPUIHOCTU 3E€MJIN, IPUTAXKEeHus JIyHbI
n CosHIA, MPUBOAAT K TOMY, 9TO opOuTa mpruodperaer HEeHYJIeBOW IKC-
IEHTPUCUTET W HEKOTOPBINT MaJTBIiT HAKJIOH K TIJIOCKOCTH 3€MHOTO 9KBATO-
pa. Menno m3-3a HaKJIOHA W IKCIEHTPUCUTETA OPOUTHI CIYTHUK KOJIEO-
JIETCS OTHOCHUTE/IbHO I'e€OCTAllMOHAPHOrO IoJioxKeHus. Haubosiee Harssi-



HO TaKue JIBUYKEHUS MOXKHO MPeACTaBUTh TPAeKTOpHUeit MOACITY THUKOBO
TOYKH Ha noBepxHocTH 3emin. Popma 3TOil TpaeKTOpum U ee pa3Mmep
[IPEJCTABIAIOT UHTEPEC IPU IKCILIyaTallud I€OCUHXPOHHOIO CILyTHUKA-
peTpaHCIsATOpA.

3a/1ava MPaKTUKyMa COCTOUT B MOCTPOEHUHN TPACKTOPUHU TIOJICITY THU-
KOBO# TOYKH JIJIsi TEOCHUHXPOHHOI'O CIIyTHUKA 3E€MJIU MPHU 3aJaHHBIX IKC-
LEHTPUCUTETE U HAKJIOHE €r0 OPOUTHI K TLJIOCKOCTH 3€MHOI0 SKBATOPA.

6.2. IlocraHoBKa 3ajgadn

PaccMmoTpuM IBUXKEHWE TEOCUHXPOHHOTO CIyTHUKA 3eMJu. Byaem mo-
JIaraTh, YTO ABUKEHHE TTPOUCXOIUT IO HEU3MEHHOM KEeTJIEPOBCKOMN 3JLIUII-
Tu4deckoit opbure. McXoaHbIMU JAHHBIMHU OyAyT 3HAYEHHS dKCIEHTPUCH-
TeTa € W HAKJIOHA ¢ opOnThl. PAKT reOCUHXPOHHOCTH CITyTHUKA, AT HAM
TaK»Ke 3HadYeHWe CpeJTHEro JIBMXKeHus n. Bupouem, camMo 3TO 3HaUYeHUe
HUKaK He OyJIeT UCIOIb30BaHo. [y1aBHoe 06CTOATETHCTBO COCTOUT B TOM,
4TO CpejiHee JBUKEHHE JI0JI?KHO ObITh B TOYHOCTH PABHO YacTOTE BpAaIllle-
Hust 3eman. TpebyeTcss TOCTPOUTH TPAEKTOPUIO TTOJACITY THUKOBOM TOYKHU
Ha, TIOBEPXHOCTH 3eMJIH.

[TocKONBbKY ABUIKEHUE IO KEIJIEPOBCKON OpOUTE ABISIETCA TIEPUO/ITIe-
CKHM, JOCTATOYHO IIOCTPOUTH TPAEKTOPHUIO CIIyTHHUKA HA MHTEPBAJIE Bpe-
MEHHU B OJIHU 3Be37Hble cyTKU. KoHeuHo, TpaekTopus OyJAeT 3aBUCETb OT
OPUEHTAINN OPOUTHI CITYTHUKA B MMPOCTPAHCTBE, TO €CTh OT JOJTOTHI BOC-
XOIAIIEero y3/1a ) u yriIoBOro PacCTOSHUS IIEPUres OT BOCXOISIIErO Y314
opouTHL W. DIeMeHTbl OpouThI ¢, ) U W MbI OyJeM OTCUUTHIBATH B I'€0-
9KBATOPUAJBHON CcUCTEeMe KOOPJWHAT X,Y,Z C OCbI I, HANPABJIEHHON B
TOYKY BecHbl. Q003HaUNM depe3 p, A MIUPOTY U JOJTOTY CITyTHUKA, B ITOM
HEIO/ABUXKHOI CHCTeMe KOOPIMHAT.

6.3. Ilopsamok perlrieHus 3ajia4u

Hac wmuTepecyer mososkeHrne TMOACTYTHUKOBON TOYKKM OTHOCHUTEIHHO
MMOBEPXHOCTH Bpamafomeiics 3eman. [loaToMy 3amadga cCOCTOUT B BBIYHC-
JICHUH aCTPOHOMHUYCCKHUX ITUPOTHI (0 M IOJITOTHI CIIyTHUKA A', OTCUATBIBA-
eMOil OT 'PUHBHYCKOIO MEPHIMAaHA. | PAEKTOPHUIO MMOJACIY THUKOBOM TOY-
K OyIeM CTPOUTH IMyTeM TaDyIUpPOBAHUS 3HaYeHWH ¢ u A’ ¢ HEKOTOPHIM
IIaroM IO BPeMEHU Ha WHTEPBaJe OJHOT0 00OPOTa CIYTHUKA IO OpOuTe.
Koopaunarst ¢, A BBIYUCASIOTCS 110 POPMYJIaM KeILJIEPOBOIO JIBUKEHUSI.



Torna N\ HaiineTcsa U3 COOTHOIIEHUS
N=\=-8, (1)

rae S - yroa moBOpPOTa 'PUHBAYCKOTO MEPUINAHA, OTHOCUTEIHHO HAIIPaB-
JIEHWsI HA TOYKY BECHBI, TO €CTb 3Be3jHOoe Bpems. EcrecrBenHo, yro S
U3MeHSAEeTCs Ha 27T 3a OJHU 3BE€3JHbIe CyTKH.

TpaekTopnio MOJACTYTHUKOBOM TOYKHM Ha MMOBEPXHOCTU 3eMJIU YI0OHO
CTPOUTH OTHOCUTEJTHHO TOYKU, B KOTOPOH CITyTHUK HAXOJUTCS B HEKOTO-
PbIii HaYaJIbHBIA MOMEHT BpeMeHu. be3 orpanuyeHus Ha OOILIHOCTH pe-
IIEHUA 33/Ia9d MOXKHO IIOJIOKUTb JIOJICOTY y3Ja OpOUTBI, PABHOI HYIJIO,
U CTPOUTH TPAEKTOPUIO TOJCTYTHUKOBON TOYKU OTHOCUTEJIHHO TOYKU HA,
MMOBEPXHOCTH 3€MJIM, JIeXKAIEH Ha IKBATOPE W Ha I'PUHBUYCKOM MEpHU-
muane. O9eBUIHO, YTO TPAEKTOPHUS [IOACILY THUKOBOM TOYKHA OTHOCHTEIb-
HO TIOBEpPXHOCTH 3emJin Oyaer 3aMKHyTO#. [loaTOMYy Hada/IbHYIO TOYKY
Ha, 9TOH TPAEKTOPUU MOXKHO BbIOpaTh Mpou3BOJibHO. IlycTh B Hadab-
HBI MOMEHT BPEMEHU CIYTHUK HAXOMUTCA B BOCXOIAIIEM y3J€ OPOUTHI.
B sToT MOMEHT nosroTa moAcIHyTHUKOBOR Toukm A Oyger paBHAa HYJIO.
B stor momenT takxke S = 0. B MOMEHT MpOX0KIEHUsT CITYTHUKOM BOC-
XOJISIIEro y37a OpOUTHI OPOUTHI €ro MCTUHHASA aHOMAJIMs U PaBHA —W,
a cpeansad anomanusd M paBHA HEKOTOPOMY HadaJbHOMY 3HadeHuto M.
DTO HaYAJIbHOE 3HAYEHNE HYKHO BBIYHCINTD 110 (pOpMyIaM KeILIepOBCKO-
TO JIBM>KEeHUS KakK 3Hadenne M mpum v = —w.

Tak Kak CIyTHUK T€OCUHXPOHHBIN, TO cpemHsiss aHoMayusa M wm3me-
HSETCsI BO BPEMEHHU C TAKOIl K€ CKOpOcThio, Kak u S. Iloaromy moxkHO
IIOJIOZKUTh

M=DM+S5. (2)

Tenepn MoxkHO Tabyauposarb A, m3Menss S ¢ HEKOTOPBLIM IIAIOM
or Hyass 10 27. s KaxKmoro 3nadenusi S BoerunciaseMm M 1o dopmyie
(2), 3arem A Mo opMyTaM KemaepoBCKOrO JBUKEHUsT U, HAKOHeIl, A’ 10

dbopmyne (1).

6.4. MeTtoanmyueckoe yka3zaume o (popMyJInPOBKe 3aJaHUA KaXK-
JIOMY CTYyJdeHTY

K nagamy BbIIOSTHEeHUs pabOTHI IO JIAHHON 3aJa4e IPAKTHKyMa CTY-
JIEHTBI JIOJIZKHBI 3HATHh (DOPMYJIBI KEIJIEPOBCKOTO JBUKEHUsA. T (pop-

MYJIbI MOYKHO HaiiTu, Hanpumep, B Kaurax (Cyo6orun, 1968; TyGormmH,
1975).



DopMyAUPOBKA 334N T KaXKJIOTO CTY/IEHTA 3aKII0IAeTCI B 3314~
HAW 3HAYEHUI SKCICHTPUCHUTETA € M HAKJIOHA i OPOUTHI T€OCHHXPOHHOTO
CILyTHUKA. 3a/1a4a, /I KazKJ/I0r0 CTY/IEHTAa COCTOUT B IIOCTPOEHUU CEMeii-
CTBa TPACKTOPUNA TIOACIIyTHUKOBON TOYKHU AJ4A PAla 3HAYEHUN YTJIOBOTO
PACCTOsTHUSI TIEPUTesi OT BOCXOJISAIIEr0 y3ja OpOuThl w. MOXKHO MOpeKo-
MengoBaTh 3Hadenusd 0°, 30°, 60°, 90°, 120°, 150°, 180°, 210°, 240°, 270°,
300°, 330°.

Yroa S MOKHO M3MepSITh B TPaycax u Oparh paBHBIM B npeaenax 0°
- 359° ¢ marom 1° .

i peanu3anuy MeTONA U BBHIIOJTHEHUS 33/IaHUA 110 33/1a4e TPaKTH-
KyMa MOXKHO TPEIJIOKUTH CTYJAEHTY COCTaBJIEHNE BHIUUCIUTEIHHON TTPO-
rpaMMBbI Ha JIFOOOM SI3bIKE TTPOTPAMMHUPOBAHMUSI.

6.5. Popma oTdeTa 1O 3aJa4e MPAaKTUKyMa

Kaxmomy cTynenTy npemjiaraeTcs OJIMH BAPUAHT UCXOIHDBIX JTAHHDBIX.
[Tocse BbIOIHEHNS 3aIaHUsT CTYIEHT JOJ2KEeH II0JIOTOBUTDH IIUChMEHHBII
OTYET TI0 CJIeIYIOIIEeMY TLIaHYy:

1. Beegenne (O dem umer peun? 3atuem 3TO HyKHO?).
2. [TocranoBka 3amaun (Llesb umccaenoBanus. Yro gano? Yro ompese-
JUTB?).
3. Onucanue mMOCTIeIOBATETLHOCTH BBIYUCIEHUH C TPUBEIEHUEM TPUMe-
HAEMbBIX (POPMY.I.
4. 3ajaHne UCXOIHBIX JTAHHDIX.
5. IlostygeHuble pe3ysibTaThl.
B 1esiom Takoit muchbMEHHBIN OTYeT MOYXKET UMeTh 00beM 2-3 CTpaHu-

IIbI.



Puc. 1: Ilpumepsr TpaekTopuit MOACITYTHUKOBON TOYKNW T€OCHHXPOHHOTO
CIYTHUKA C MapaMeTrpamu opouTsl: skcuentpucuter e = 0.02, HakaoH
¢ = 2 rpaj. 3HaYEHUS W, JJis KOTOPBIX IIOJIy4YEHbl TPAEKTOPHUH, JIAHbI
BO3JI€ TpahUKOB.

6.6. IIpumepbl BbIYHCJIEeHU

[Tpumeps! BHIMUCHEHUH CIeIaHbl AT TPeX BapUAHTOB 3HAYEHUH IKC-
MEeTPUCUTETA, U HAKJIOHA OPOUTHI TEOCUHXPOHHOTO CIIyTHUKA. Pe3yabrarsl
noka3annl Ha Puc. 1, 2, 3. [Ipunarbie 3naveHnsa MCXOOHBIX ITapaMETPOB
IIPUBEIEHBI B IOMIINCAX K PUCYHKAM. SHAYEHUA W JAHBI IIPSIMO HA PUCYH-
KaX BO3JIe COOTBETCTBYIONINX TPA(PUKOB.
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Puc. 2: IIpumepsl TpaeKTOpPHUii MOJACITYTHUKOBONH TOYKHU T'€OCUHXPOHHOTO
CIIyTHUKA C IapaMeTrpamMu opouThl: 3Kcuentpucuter e = 0.02, Hakaon
1 = 20 rpaa. 3HaveHusd w, JJisd KOTOPBIX IIOJIy4Y€Hbl TPACKTOPUHU, JTAHbI
BO3JIe TpadUKOB.
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Puc. 3: Ilpumepsr TpaekTopuii MOACIYyTHUKOBON TOYKH T'€OCHHXPOHHOTO
CIIyTHHUKA C IIapaMeTpaMu opouThl: SKcieHTpucurer e = (0.6, HaKJIOH 7 =
rpaji. 3HaYeHus w, JJId KOTOPBIX IOJYYEHbI TPAEKTOPHUHU, JIAHBI BO3J€
rpadUKOB.
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