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Bsenenue

Vuebnas gucturminaa b[.08«ACTPOHOMMU» BXOAHT B COCTaB IIMKJIA
PO UIBHBIX TUCIUIUITHH OCHOBHOM 00pa3oBaTeIbHON PO(eCCHOHATLHOM TPOTPaMMEI.
MeTtoauueckre yka3aHus 10 BBIIIOJHEHUIO MTPaKTHUeCcKuX padot mo nuciuruinae bJ1.08
«ACTPOHOMUS» cocTaBiieHbl B COOTBETCTBUHU € paboueil MporpaMMoii 1o TaHHOM
JUCLUILIINHE.

ConepxaHne METOAMYECKHMX YKa3aHUW 110 BBIMOJHEHUIO TMPAKTHUYECKUX padoT
cooTBeTcTBYeT TpeboBanusam DenepansHoro ['ocynmapcrBenHoro CraHmapTa CpeaHETO
PO eCCHOHAIBHOTO 00pa30BaHus C JOTOTHEHUSIMU U Pa3bsICHCHUSIMHU.

BreimonHeHne MpakTUYeCKHMX paldoT JOKHO CIIOCOOCTBOBAaTH 0OoJiee  TIIyOOKOMY
MOHUMAHWIO, YCBOGHHUIO M 3aKpEIUICHHIO MaTepHaiia MpeaMeTa, pPa3BUTHIO JIOTHYECKOTO
MBIIUICHUS, aKKyPAaTHOCTH, YMEHUIO J€1aTh BBIBOJIbI U MPABUIBHO BHINIOJIHITH PACUETHI.

[Ipeanonaraempie METOIMYECKHUE YKa3aHUs MPEAHA3HAYCHBI I CTYJCHTOB TEXHUYECKHUX
crenuanbHocTeil. B mocoOum comepx aTbcsi METOAMYECKHE YKa3aHUS IO BBIOJTHEHUIO
MPaKTUYECKUX PadOT, B KOTOPHIX JACTCS TEOPETHUECKUH MaTepuand U MPUBOIATCS MPUMEPHI
pacuera HanboJiee CIOKHBIX 3a/1a4.

B pesynbpraTe BBIMOTHEHUS 3aJaHWd W OTBETAa HA KOHTPOJBHBIE BOMPOCHI CTYJACHT
MOJIy4aeT 3ayer.

IIpakTnueckoe 3andarue |

Tema: PaGora ¢ kapToii 3Be31HOr0 HeOa
Hean padoThl: YCBOUTHh METOJUKY PEIICHHSI TAaHHOTO THIIA 3a/1a4.

IMocoous u o6opynoBanue: hotorpaduu KapThl 3BE3THOTO HEOA U KPyTa C TEKYIITUM BPEMEHEM.
MeToanueckne ykazanusi K padore.

1) Tlonp30BaThCs MOJBMXKHOM KapTOW 3BE3IHOTO HeOa OYeHb MpocTo. Hamoxute Ha Hee KPyT,
COBMECTHB TEKYIyIO JaTy Ha JMMOe KapThl ¢ TEKyLIMM BpeMeHeM Ha oOpese kpyra. B
KpyIJIOM BeIpe3e Bbl yBuauTE 3BE3/1bI, HAXOIAIMECS HAJ TOPU30HTOM B JAHHOM ITYHKTE B
nanHoe Bpems. Cienyer UMeTh B BUIY, BHYTPEHHUE LU(PbI 4acOB HA HAKJIAJHOM Kpyre
COOTBETCTBYIOT JIETHEMY BPEMEHM, a BHEUIHHME (Jajbllle OT LIEHTpa Kpyra) - 3UMHEMY.
ITone3Ho HaTAHYTh Ha HaKJIaJHOM Kpyre HUTh OT TOYKH CE€Bepa K TOUYKe tora, 0003HauuB
Y3€JIKOM MECTO Ha MOJITyTH, HEMHOT'O OJIMKE K TOUKE CeBEpa.

2) Beiiias nmoj 3Be31HOE HE0O, PACIIONOKUTE "HACTPOCHHYIO" Ha TEKYIIMM MOMEHT KapTy Haj
TOJIOBOM B COOTBETCTBHM CO CTOPOHAMM CBETA, YKa3aHHBIMU Ha HakiIagHOM Kpyre. LleHTp
BbIpe3a (y3eJIOK Ha HUTH) OyJeT COOTBETCTBOBATH 3€HHUTY (TOUKEe Haj Bareil ToioBoi).
MBICIIEHHO MPOAOJKUTE U CHPOCLUPYHTE BHU3 O TOPU30HTA CEKTOpa KapThl CIIEpE]H,
c3a]y, CJIeBa U clipaBa OT ce0sl, IPEJICTaBUB, UTO KapTa HapUCOBaHA U3HYTPH Ha KYIIOJIE.



Pucynok 1. Kapra 3Be3qH0ro Heba.
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Pucynok 2. Kpyr ¢ TeKyuumM BpeMeHEM.

3) OmnpeneneHue BHAA 3Be3THOI0 He0a

Jljis 3TOro HY’>KHO COBMECTHTH JaTy HaOJMIOJEHUI Ha BHEIIHEM JHMMOE KapThl C HY>KHBIM
BPEMEHEM Ha HaKJIaJHOM Kpyre. Bpems Ha TON HIKaJIe YKa3aHo
MmecTHoe. Cie10BaTenbHO, HEOOXO0AUMO MIEPECUUTATh MTOSICHOE BpeMsl 110 (popmyiie:

tn=T,+n-21,20e

A - 2eozpaghuueckan 0onzoma 6 4acoeoil mepe (noa10xcumenvHa 011 6.0.);
L - MecmHoe epems;

T, - noacnoe epemsa n-20 4aco6ozo nosca.

[TonpaBky (n-A) mis Bamero HaceneHHOTo IMyHKTA JIy4Ille 3amucaTh Ie-T0 Ha caMoi KapTe -
oHa OyjeT Hy)kHa roctositHHO. Hampumep, mist Mocksel A = 37.5 °= 2 4y 30 muH, n = 3 (3UMOM)
uu 4 (sierom). COOTBETCTBEHHO, MOMPABKa JIJIs IIepecyeTa MOsICHOTO BPEMEHU B MECTHOE paBHA
30 mua wm 1 1 30 mun. ([la, momHous B MOCKBe jJeTOM HacTymaeT He B () 4acoB, Kak cooOmaeT
HaM pajuo, a B 1 1 30 Mun).

4) MoMeHTBI KYJbLMHHAIIHMI, 32aX01a M BOCX0/1a CBETHJI

JIyis onpenieNieHns Hy>)KHO TIOBOPAYMBaTh HAKJIQJHON KPYyT, IMOKa HY)KHAs 3Be3/1a HE OKaXKeTCS
Ha MepuanaHe (MOMEHT KyJIbMUHAIIMM) - JUHHUH, COCIUHSIONIEH TOYKM CeBep - IOr Ha
HAKJIaJJHOM Kpyre WJIU HE COBIAQJET C KpaeM MPOPE3aHHOro Kpyra (MOMEHT BOCXOJa HIIU
3axona). [IpoBepbTe CHOCHOCTh HAKJIAHOTO Kpyra ¥ KapThl U CUYUTAWTE BPEMs HANIPOTUB JaThl
HaOJIFOJEHUSL.



5) MoMeHTBI KYJbMHHAIHM, 3aX01a 1 Bocxoaa CoJrHIa

Bce nenaercs Tak ke, Kak ¥ B IPEIbIIyIIEM ITyHKTE, TOJIbKO HY>KHO MPEABAPUTEIHHO OTMETUTD
nojoxenue CoiHIA - OHO NMPUOIM3UTENBHO (0€3 ydeTa ypaBHEHHUS BPEMEHM) HAXOIUTCS Kak
nepeceyeHne SKIUNTHKY C JIMHUEH, TPOBEIEHHOM OT MoJtoca K TeKyIlel nare.

3Be31H0E BpeMs

OHO paBHO MPSMOMY BOCXOXICHHUIO CBETHJI, MEPECEKaIoIIUX MepuauaH Ha ore. Tak Kak
MoTpaBKa JUIsl epexoia K 3Be3IHOMY BPEMEHU MEHSIETCSI He OY€Hb OBICTPO (4 MUHYTHI B CYTKH),
JUisi OONBIIMHCTBA 3a/1ad MOKHO HCIIOJIB30BAaTh BCIO HOYb IOMPABKY, OMNPEICICHHYIO s
MOJIYHOYH - 3Ta MOIMpaBKa €CTh KOOpAUHATA (MPSAMOE BOCXOXKICHHUE), MPUXOISIIAICI HAMPOTUB
JaThl HAOMIOICHUSI.

IIpakTHyeckasi pa6ora Ne 2
Tema: CpaBHUTe/IbHBIE XapaKTepucTHKH Tesl COJIHEYHOH CHCTEMBbI

Heas padorbr: OO0OOmMTH 3HAHUSA O (UBMYECKUX XaAPAKTEPUCTHKAX W JBW)KCHUH Tell
ConHeuHoi cucteMbl. METO0M CpaBHEHHUS BBISIBUTH OOIIME U OTIIMYMTENIbHbIE TAPAMETPhI 3TUX
TeJl.

ITocoOusi m o6opynoBanue: pororpadun ConHIA, IUVIAHET U UX KPYIHBIX CILyTHUKOB, IIUPKYJIb,
TPaHCIIOPTUP, JIMHEINKA, KATbKYJIATOP.

Metoauyeckue ykasaHusi K padore.

JlanHast mpakTHyeckasi paboTa MOMOXKET yJallUMCsl CUCTEMATU3UPOBATh 3HAHUS O Telax
CosHEe4YHOM CHCTEMBI, BBIABUTH HX pPa3Iuuusg M oOmMe OCOOEHHOCTHM B (PU3MUECKUX
XapaKTepUCTUKAX U ABU)KEHUHU TEIL.

IlepBass 4yacTh mpakTU4EeCKOHl pabOTHl MOCBAIIEHA (U3NYECKUM XapaKTepUCTUKAM Tell
ConHEeyHOM CHUCTEMBI: JUAMETphbl, HAKJIOH OCH BpalllEHUs, HAJIWYUE U TEOMETPUUYECKUE
XapaKTEpUCTHKHU KOJIEl], BHEIIHUNA BUJ NOBEPXHOCTHU. JlJI1 CPaBHUTENBHOIO aHAIN3a INaMETPOB
TeJ MpeaaraeTcsl NepeBeCcTy JIUMHEWHbIE TUaMETPbl B OTHOCUTENbHbBIE pa3Mephl ¢ 3emiel Do/
Ds. Jlanee BbIOpaTh ynOOHBIH MacmITad Ui HAaHECEHHMsS OKPYKHOCTEH Ha CpaBHUTENIbHBIN
pucyHok. Crenyer OTAENIbHO BBIIOJHATh PUCYHKH AJIs IUIAaHET 3€MHOM TIPYIIbl U KPYIHBIX
CIyTHHKOB, W Ul IUIAHET TMIAHTOB C MX KoiblaMH. C MOMOIIBIO TPAHCIIOPTHPA OTMEYAETCS
YTOJI HaKJIOHa OCH BpAIllEHU IUIAHETHI OT NMEPHEHAUKYJISpa M0 YaCOBOM CTPEJKE, MOTYYEHHYIO
ocb 0003HayYarOT MyHKTUpOM. Kaxknoe Teno pasykpamimBaeTcs B COOTBETCTBUM C €r0 BHELUIHUM
BUJOM 10 TMPEJIOKEHHBIM TnpernojaBateneM (otorpapusm. UtoObl HapUCOBaTh KOJIbIA
IUTAaHEThl, HEOOXOJUMO IPOBECTH MEPHEHIUKYJIAp K OCH BpalleHus (3KBaTopuaibHas
IUIOCKOCTh). Ha HeM OTMeTUTh BHYTPEHHMH M BHELIHUN paauyc KoJjiell ¢ 00OMX CTOpPOH.
[TpoBecTH KOHUEHTPUUYECKUE SJUIMIICHI Yepe3 3TH TOYKH. Buammas TonmumHa kojer Oosee
TOHKasl 3a TUTAHETOU U OoJiee UpOKas epe]1 Hel.

Bropas dacTe npakTudeckoil paboThl MocBsIIeHa 37eMeHTaM opOuThl Tesl COTHEYHON CUCTEMBI.
Ona BkIIOYaeT B ce0sd 3aKpelyieHUE CIEAYIOIUX IOHATHI: Oonbllias MOJyoCh OpPOUTHI,
JKCUEHTpUCHUTET, adenuii u mnepurenuil. Mcnonb3ys 3Hau€HUs 3TUX 3JEMEHTOB, CTPOSTCA
CPAaBHUTEJIBHBIE CXEMBI OPOUT, OTAENIBHO JUISl 3€MHOM IpyINIbl IUIAHET, JIS IUIAHET TUTaHTOB U
OONBIINX CIYTHUKOB IUIAaHET C TMIIOTETUYECKOM IulaHeToil B ueHTpe. J[ns cpaBHUTENbHOU
CXEeMBI OpOHUT TeJ, PEKOMEHIyeTCs CHadajla TEepEeBECTH JaHHbIE TaOJMIBI B KHJIOMETPax B
ACTPOHOMMYECKHE EJJMHHUIIBL, a 3aTeM BbIOpaTh yAOOHBIM MaciiTad /i pUCYHKOB

Ha cxemMe OTMETHUTh BEpPTHKAIBHYIO M TOPH30HTAIbHYI oOcu. Ha BepTHKalbHOW OCH
OTMETUTH OOJIbIIIME TMOTYOCH (BBEPX M BHM3), HA FOPU3OHTAIBHON OCH OTMETUTH NEpUTETHOE
paccrosiHAE cripaBa, a adebHOE PACCTOSIHUE CIIEBA, 4Yepe3 IOJYyYEHHBIC TOYKH IPOBECTH
opoury.



O0mass TabdaMma ¢ JAaHHBIMH [apaMeTPaMH, BbIYHCJIEHHE JONMOJHUTEIbHBIX
napameTposB.
R’

Ne n.| He6ecHoe Teno D | Diw/Ds € | mnuxm!| R, ae. e P,a.e. | A a.e.
1 Mepkypui 4880 0,38 2 57,9 0,39 0,21 0,31 0,47
2 BeHepa 12100 0,94 2,7 108 0,72 0,01 0,71 0,73
3 3emns 12756 1 23,5 149,6 1 0,02 0,98 1,02
4 Mapc 6794 0,53 25,2 228 1,52 0,09 1,38 1,66
5 HOnutep 113200 11,23 3,1 778,4 5,2 0,05 4,94 5,46
6 CaTtypH 120000 9,4 26,7 | 1424,6 9,52 0,05 9 10
7 YpaH 51800 4,06 97,9 2867 19,16 0,05 18,2 20,12
8 HentyH 49500 3,88 29,6 4486 29,99 0,01 29,7 30,3
9 MnyToH 2600 0,2 57,5 5890 39,37 0,25 29,5 49,21
10 AcTepongbl 1003-1 0,08 330-540| 2,2-3,6 ~0,3
11 JlyHa 3476 0,27 |18,3-28( 0,384 | 0,00256 | 0,05 0,364 | 0,403
12 Mo 3630 0,28 0,04 0,421 | 0,0028 0 0,421 0,421
13 EBpona 3138 0,25 0,47 0,64 | 0,00446 0 0,67 0,67
14 aHumen 5260 0,41 0,19 1,07 0,0071 0 1,07 1,07
15 Kannucro 4880 0,38 0,28 1,883 | 0,0125 0 1,883 | 1,883
16 TutaH 5150 0,4 0,35 1,221 | 0,0081 0,03 1,184 | 1,257
17 TpuTOH 2700 0,21 157 0,351 | 0,0023 0 0,351 0,351
18 KomeTta Nannes 16*8 0,001 18,13 27 0,96 0,58 35,31
19 KomeTa QHke 3,5 0,0005 2,22 0,84 0,34 4.1

1. Tadoauna.

3a/1ar0TCs CIeAYIOIINE TapaMeTpPhl:
Dy — Iuametp Tena B KWJIOMETpax;

€’ - HAKJIOH OCH BpAIl[CHUS TeJa;
R — Gosbiiast momyocs OpOUTEHI;

€ — DKCLICHTPHUCHUTET OPOHTHI;
Brraucrnstores ciaeayrone mapameTps:
D/D; — nnameTp Tena 1o OTHOIICHHIO K TUaMETPy 3eMJIH;
R,.. - OoubInast moayock OpOUTHI B aCTPOHOMUYECKUX EAMHUIIAX;
R.... = R/149600000

P, .. — nepurenuii opoUTHI B ACTPOHOMUYECKUX €UHUIIAX;

Pa.e. = Ra.e. (l'e)-

A, — adennit opOUTHI B ACTPOHOMHUYECKUX €/IMHUIIAX;

Aa.e. = Ra.e. (1+C).

CpaBHUTe/IbHBIE pa3Mepbl IJIAHET
1. CpaBHuTeJbHBIE pa3Mepbl IIaHeT 3eMHOI TPynnbl.
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IIpakTyeckas padora Ne3

Tema: OnpenesieHHe CKOPOCTH yAaJI€HHsI TAJAKTHK MO CEKTPaM.

Llenwv pabomor: BHIYUCIUTH CKOPOCTH yAAJICHUS TATaKTUK IO KPACHOMY CMEIIEHUIO JTUHUH
Ho B ux crekTpax, mocTpouTh rpauk 3aBUCUMOCTH CKOPOCTH yIAJIEHUS! OT PACCTOSHUS 10
TaJIaKTUKH U [TPOAaHATU3UPOBATH €T0.

Ilpubopor u mamepuanst: 1aGOPATOPHBIE CIEKTPI TMHUK H, ClIEKTphI 5 ranakTuk,
KapaHjall, JTUHeKa, KalbKyJIsATop.

Xoxa padoTsl

Huxe npusenens! tabopaTopHslid criekTp Bogopoaa (H) u cnextpsl ramaktuk. Jlis

KaX/1I0r0 00BEKTa CIIEKTPHI MPE/ICTaBIEHBI B BU/I€ I'padiKa U3MEHEHUS] MHTEHCUBHOCTH
U3JTy4eHUs OT JAJIMHBI BOJIHBL. JInHus Bonopoaa Ho cmemiena oTHOCUTENBHO 1aO0paTOPHOTO
3HayeHus AHo = 656 .

3aganue 1. Haiiqute nunuto Bonopoaa Ho B ciekTpe Kak10i raJlakTUKU U ONPEIEIUTe
COOTBETCTBYIOILYIO JUIMHY BOJIHBI A. Pe3ynbTaT 3aHecuTe B TaOIUILy.

3aganue 2. [locuuraiite cmenienue cnekTpaibHoi muHuu AL = 4 — AH u 3anumuTe pe3ynbTar
B COOTBETCTBYIOIINI CTONOEI] TAOIUIIBI.
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100 Ha

20|
80|
70
60|
50
40 |
30
20
10

0
30 400 450 500 550 600 650 700 750 800 850
JnuHa BonHe! (HM)

MHTeHCMBHOTR

L
1T T

lanakTuka N2 1
188

Q@ _|
oa_|

o Ha
[]5]
1]
4@
2a
2A

1@

4 T I T [ T T T I [ T T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T T T T [T T T7T
jialt] 4EE 458 SEa 556 GiEE 558 Taa 1o 2EE 258
[nuHa BonHe! (HM)

MHTenHomBHOOTE

10



fanakTmKa N2 2

=5 | Ha

HMHTeHMBHOTE
s
v

T T T T [ T T T T [ T T T T [ T T T T [T T T T [ T FT T T [ T T T T [ T T T T [ T T T [T T 1T
356 dEE 458 SEa 556 GiEE 558 Taa =1c] 2EE 858
LnuHa BonHe! (HM)

lanakTmka N2 3
0a_| Ha

MHTeHMBHO TR

TT T T [ T T T T [T T T T [T T T T [T T T T [ T T T T [ T T T T [ T T T T [ T T T T [T T 1T
256 488 458 S88 558 [=]5 (5] 558 a8 rg=1c] 288 258
JnuHa sBonHe! (Ha)

0
- [anakTika N2 4 Ha

MHTeHMBHO T

bl ] e 438 b 15} SoE [=1s]5] G358 Taa ToE oiEE f=das]
AnuHa BonHb (HM)

[anakThKa N2 5

26 Ha

MHTeHomBHOCT
I
=

TT T T [ T T T T [ T T T T [ T T T T [T T T T [ T T T T [T T T T [ T T T T [T T T T [T T T1T
308 438 458 Saa j=tas] GEaa 658 Taa Toa 288 258
JnuHa BonHb! (HM)

3ananue 3. Berauciaure KpacHOE CMEIIEHUE

44
Z = -, PE3yIbTAT 3aHECHTE B TaOJIHILy.

3aganue 4. Berauciure CKOPOCTh yAalNeHUs TATaKTUKU V = ¢ * Z U 3allUIINTE Pe3yJIbTaT B
[IOCJIEAHUN CTOJIOE] TAOIULIEL.

JImvHa BOJIHBI

CxopocTb Paccrosinue
A CwmenieHue

. Kpacnoe yIaTCHUS hi ()
["anmakTuka BOJIOPOIa B CIIEKTPATLHOM
CMEIIICHHE Z | TaJlaKTUKH V, | TAIAKTHUKH,

CIIEKTpe TuHUA AL

KM/C MJIH. CB. JIET
TJIAaKTHKH,
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3ananme 5. [loctpoiiTe rpaduk 3aBUCUMOCTH CKOPOCTH YJAJICHUS TAIAKTUK OT PACCTOSHUS
o 3eMIIH.

3aganue 6. [Ipoananu3upyiiTe MOTy4YeHHBIN TpadUK U CACTANTE BBIBOJ O COOTHOIIICHUH
pPAcCTOSIHUSA J0 FAIAKTUKH U CKOPOCTH €€ yJaJIeHHUS.

IIpakTnyeckas padora Ned
Tema: Pemenne npo0JieMHbIX 3a1aHUI.
[enb: PaccMoTpeTh pa3nuyHbie criocoObl onpeaeneHus pacctosuus 10 teia ComHeuHon
cuctembl. JlaTh NOHATHE TOPU3OHTAIHLHOTO Mapalljlakca M 3aKPEeMHTh CIIOCO0 HAXOXKICHUS
pacCTOSIHUS ¥ pa3MEPOB TeJ Yepe3 TOPU30HTAIBHBIN Mapajuiakc.
3ananmue:
1) OnpeneJsieHne paccTOSTHUI 10 HeOECHBIX TeJl.

B acTpoHOoMEE HET €IMHOTO YHUBEPCAIBHOTO criocoba onpeaeneHus paccrosauii. [To mepe
nepexo/a ot OJU3KKUX HEOECHBIX TeJ K 0oJiee JaJleKUM OJTHH METOIbI OIIPEeIICHUS PACCTOSIHUN
CMEHSIIOT JpYyTHUe, CITy)Kallue, Kak MPaBUII0, OCHOBOM ISl TIOCIEAYIONMX. TOYHOCTh OIEHKH
paccTOSHUN OrpaHUYUBAETCS TIMOO TOUHOCTHIO CAMOT0 TPpy0O0T0 M3 METOI0B, JTMO0 TOYHOCTHIO
M3MEpPEHUS ACTPOHOMUYECKOW MHHUIIBI ITTUHBI (. €.).

1-ii cnoco®: (u3Becten) o TpeTreMy 3akoHy Kemiepa MOXXHO ONpeIeTUTh paCCTOSIHUE JI0 TEJl

CC, 3Has nepnoapl 0OpaIeHuit ¥ 0JTHO U3 PACCTOSTHHI.

p 3
7 !
=— = =3

T
2 y

1 3
| |
FL

7

[TpuOnxEHHBII METOA.

2-ii cnoco6: Omnpezenenne paccTossHUN 10 Mepkypust

\ u BeHepH B MOMCHTHASI 3JIOHTallMH (I/I3

PSMOYTOJIBHOTO TPEYTOJIbHUKA TI0 YTITy JIOHTAIUH).

3-ii cnoco6: ['eomeTpuyeckuii (MapaigaKTHIECKH).
Ilpumep: Haititn nHeussectHoe pacctosinue AC.
g [AB]— ba3uc - ocHOBHOE U3BECTHOE PACCTOSHUE, T. K. YIJIbI

CAB u CBA — u3BecTHHI, TO 110 opMyJIaM TPUTOHOMETPUH
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(TeopeMa CMHYCOB) MOXHO B A HAlTU HEU3BECTHYIO CTOPOHY, T. €.
[CA]. Hapannakmuueckum cmeujenuem Ha3vl8aemcs usMeHeHue HanpasieHus Ha npeomem npu
nepemeujenuu HabIOamens.

IHapannakc- yzon (ACB), noo komopwim u3z nedocmynnozo mecma euoen oazuc (AB -
M3BECTHBIN 0Tpe30K). B mpeaenax CC 3a 6a3uc 6epyT IKBATOpHAIbHBII paauyc 3emian
R=6378kMm.

[Tycts K - MecToHaxoXaeHHe HAOII0aTeNsl, U3 KOTOPOTO CBETHIIO BUIHO Ha ropu3oHTe. U3
PHUCYHKA BUJIHO, YTO U3 MPSMOYTOJIHHOTO TPEYTOJIBHUKA TUIIOTCHY3a,
D:_R_E DZZUGE?&"_RE
s p P
paccrostane D paBHo: , TaK KaK IIPpH MaJOM 3HAYCHUH yTJia

€CJIM BbIpaXXaTb BCIIMYMHY yIJla B paJldaHax U YYUTBIBATh, YTO YI'OJI BBIPAXKCH B CCKYHIAaX AYyI'H,

DA 1pan =57,30=3438'=206265", TO U

nosrydaeTcsi BTopas ¢popmya.

Yzon (p) noo komopeim co ceemuna,
Hax00aue20ca Ha 20pu3onme “R-
nepneHoOuKyIApHO JIyyy 3peHus) 0ol Ol
6UOEH IKGAMOPUATbHBLIL PAOUYC 3emau

Ha3bvléeaemcst 2COpU3IOHmMAibHbIM

IKeamopuaibHbIM RAPAIIAKCOM ceemuia.

T.K. co cBeTHIJIa HUKTO HaOMI0AaTh He OyAeT B CHTy OOBEKTUBHBIX IPUYUH, TO TOPU30HTATBHBIN
napajuTakc OMpeessifoT TaK:
U3MepsieM BBICOTY CBETHJIA B MOMEHT BEPXHEH KyJIbMUHAIIMH U3 JIBYX TOUYEK 3eMHOU
MOBEPXHOCTH, HAXOALIUXCSA HA OJTHOM reorpaguueckoM MepuauaHe U UMEIOLIEM U3BECTHBIE
reorpaduueckue HIMPOTHI.
U3 MOJTyY€HHOTO YEThIPEXYTOJIbHUKA BRIYUCISIOT BCE YTIIBI (B T. 4. Mapayjiakc).
N3 ucropuu: [lepsoe uzmepenue napamiakca (mapamiakca JIlynst) cienano B 129r no HO
I'unmapxom (180-125, Jlp. I'penus).

Brniepseie paccrosinus 10 HebecHbIx Ten (JIynsl, ConHila, miiaHeT)
orieHuBaeT Apucrorenab (384-322, Jlp. I'pentus) B 360r 1o HO B kHure «O HEGE» —> CITUIIIKOM
HE TOYHO, HanpuMep paauyc 3emau B 10000 km.

B 2651 1o HD Apucrapx Camocckuii (310-230, JIp. I'penust) B pabote «O BenmuvnHe U
pacctossauu ConHua u JIyHbI» ornpenenseT paccTosHue yepes JTyHHble (a3bl. Tak paccTosiHUS y
Hero 10 Connua (o ¢aze JlyHsl B 1 ueTBepTH U3 MPSAMOYTOIBHOTO TPEYTOJIbHUKA, T. €. BIIEPBHIE

ucnonw3yeT 6azucHelii meroa: 3C=3JI/cos 87°~19*3JI). Paguyc JIynsr onpenenun B 7/19
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pamuyca 3emiu, a Connia B 6,3 paguycoB 3emiu (Ha camom nene B 109 pa3). Ha camom nene
yrou He 87° a 89°52' u mostomy Comnnuie nanpiue Jlynsl B 400 pa3. [IpennoxeHHbIe pacCTOSHUS
UCIIONIb30BAJIMCh MHOTHE CTOJIETHS ACTPOHOMaMH.

B 240r 1o HO 9PATOC®EH (276-194, Eruner) npousBeas u3MepeHus 22 UiOHS B
AJeKcaHApUH yIiia MeXay BepTUKaJIbIO U HanpasiieHueM Ha COJHIIE B MOJJIEHb (CUUTAIl, YTO
pa3 CounHlile 0OueHb AaleKo, TO JIy4d MapajuieNbHbl) U UCTIONb3Ysl 3aUCH HaOMIOACHUN B TOT XKe
JIeHb MaJIeHus JIy4ei cBera B rimyOokuit konozen B Cuene (Acyan) (B 5000 craguii = 1/50 nonu
3eMHOM OKpykHOCTH (0K0s10 800kM) T. €. CosHIlE HAXOAUJIOCh B 3€HUTE) MOJIy4aeT Pa3HOCTh
yriioB B 7°12' u onpeenseT pa3Mep 3eMHOTO I1apa, MOJyYHUB IJIUHY OKPYXHOCTH mapa 39690
KM (paamyc=6311xm). Tak Oblia pelreHa 3a1ada onpeaeacHus pazMepa 3eMIIH, UCTIONb3Y s
acTporeojie3nueckuii crnocod. Pezynbrat He OblT mpou3Benéx 10 17 Beka, JUIb aCTPOHOMBI
Barnanckoii o6cepBaTopuu B 827T HEMHOTO MOTIPABHIIN €TO OIITHOKY.

B 125r 1o HO I'mnnapx 10BOJIBHO TOYHO ompeessieT (B paanycax 3eMin) paanyc JIyHbI
(3/11 Rg) u paccrosinue 10 Jlynsl (59 Rg). Touno onpenenun pacctosHue 10 MIaHET, IPUHSB
paccrosinue ot 3emiu a0 Comnnna 3a la.e., H. Konepuuxk.

Hau0onbmmii ropu30HTANBHBIN NapaiIaKke HMeeT OJmxaiimee Teao k 3emue - Jlyna. P,
=57'02"; a noist Cotnna  P=8,794 3anaua 1: yueGuux Hpumep Mo 6 - Haiitu paccrostaue ot
3emun 10 JlyHsl, 3Has napauiakc JIyHsl 1 paguyc 3emiu.
3anaua 2 : (camocrosTenpHO). Ha kakom paccrosiaun oT 3emin HaxoauTes CaTypH, €CIIH €ro
napaiakc 0,9". [u3 dopmyner D=(206265/0,9)*6378= 1461731300km =
1461731300/149600000~=9,77a.e.]
4-i1 cmoco6 PannosiokalimoHHbIN: KMIYJIbC—00bEKT —0TPaKeHHbIH CUTHAJT—BpeMs.
[Tpennoxen coperckumu puzukamu JI.LA. Mangeasmram u H.Jl. [lananekcu. beictpoe
pa3BUTHE PATUOTEXHUKH JaJI0 aCTPOHOMAM BO3MOXHOCTB ONPEAEIATh PACCTOSIHUS 10 TEJ
CoJtHEe4HOM CUCTEMBI paInOJIOKAlMOHHBIMU MeTolaMu. B 19461 Obl1a mpousBeieHa neppast
pamuonokanus JIynsl baem B Benrpuu u 8 CIIA, a B 1957-1963rr — paguonokanust CosHiia
(MccnenoBaHus COTHEYHON KOPOHBI poBoasTes ¢ 1959r), Mepkypus (c 1962rna=3.8, 12,43 u
70 cm), Benepsr, Mapca u FOrmurepa (B 1964 r. Ha BosmHax = 12 u 70 cm), CatypH (B 1973 1. Ha
BosiHe = 12.5 cm) B Benuko6purtanuu, CCCP u CILA. IlepBbie 3X0-CUTHAJIBI OT COTHEUHON
KopoHbl ObUTH TIONTy4eHbI B 1959 (CILIA), a ot Benepst B 1961 (CCCP, CHIA,
Bemukobputans). [1o CKOPOCTH pacipocTpaHeH st pagroBoiH ¢ = 3 10° kw/cex n 1o

IPOMEXYTKY BPEMEHH  (cex) MPOXOKACHUS PaJOCUTHaNIA C 3eMJIU 10 HeOECHOTo Tella U’

O6paTHO JICTKO BBIYUCIIUTBL PACCTOSAHUC OO HeOEeCHOro Tea.

Vonme=C=299792458Mm/c=3*10° m/c.
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OcHOBHas TPYJHOCTh B UCCIIEOBAaHUH HEOECHBIX TEJI METOJAMH PaIMOJIOKAIINH CBsI3aHa C
T€M, UTO UHTEHCUBHOCTH PaJIMOBOJIH IIPU PAJUOJIOKALIUN OocliabiisgeTcss o0paTHO
MPOMOPIIMOHATIEHO YETBEPTOI CTETIEHU PACCTOSIHUS 10 HccaeayeMoro oobekra. [Toaromy
PaIuoIOKATOPHI, UCTIOJIb3YEMbIE JIJIsl UCCIIEIOBAHUS HEOECHBIX TEJl, UMEIOT AaHTEHHBI OOJIBIINX
pa3MepoB U MOILIHbIE NepeaaTynku. Hanpumep, paanonokalnoHHasi yCTaHOBKA LIEHTpa JaibHeH
KOCMHUYECKOU CBs13U B KpbIMy MMeeT aHTEHHY ¢ IMaMeTpPOM IIaBHOTO 3epkasia 70 M u
000opy10BaHa MepeIaTINKOM MOIIIHOCTBIO HECKOJIBKO coTeH KBT Ha BosiHe 39 cMm. DHeprus,
HanpasJisieMas K LieJI1, KOHLIEHTPUPYETCS B JIyde ¢ yIIIOM packpbiBa 25'.

U3 papnonokauuu Benepsl, yTouHeHO 3HaU€HHE aCTPOHOMUYECKOH equHunbl: 1 a. e.=149
597 870 691 + 6m ~149,6 maH.kM., uTO cooTBeTCcTBYEeT P=8,7940". Tak npoBeacHHas B
Coserckom Coro3e 06paboTKa JaHHBIX PAJUOIOKAMOHHBIX U3MEPEHUN paccTOsHUS 10 Benepol
B 1962-75rr (01MH U3 MEPBBIX YIaYHBIX IKCIIEPUMEHTOB I10 pajnoiokanuu Benepsl nposenu
corpynuuku Mucturyra paguorexuuku 1 anexktponuku AH CCCP B anpene 19611 anTeHHoOU
JanpHel KocMudyeckoi cBs3u B Kpeimy, = 39 cm) nana 3nauenue 1 a.e. =149597867,9 £0,9 xm.

XVI I'enepanbHast accambies MexyHapoHOT0 aCTPOHOMHUYECKOT0 coro3a NnpuHsiia B 1976r
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Yeunenye  flaowods
fpurumaenaa _ H3nyvensas x ZHTIENAET  GHTIEHHEI [onepeyroe
g@mﬂm = WZZ?}?D' 770 ,472 /472 CEHEHUE YN

3HaueHne 1 a.e.=149597870+2 km. [Tytem pagnonokaruu ¢ KA onpenensiercs penbed

MOBCPXHOCTH IINIAHCT U UX CIIYTHHKOB, COCTABJIAIOTCA UX KAPThI

OcCHOBHBIC AHTCHHBI, UCITIOJIL3YCMBIC IS paJuOJIOKAIIUX IIJIAHCT:

= EBnaropus, Kpevm, nuametp 70 M, = 39 cwm;

= Apecu6o, [Tyapro Puxo, nuamerp 305 M, = 12.6 cm;
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= l'onacroyn, Kanmudopuus, guamerp 64 M, = 3.5 u 12.6 cM, B OGUCTATHIECKOM PEKUME ITPHUEM

OCYILIECTBIISIETCS HA CHCTEME anepTypHoro cuareza VLA.

C m3oOperenne KBanToBBIX TeHEpaTOpOB (J1a3epa) B 1969r npousBeaeHa neppas JiazepHas
nokarus JIyHsl (3epKaiio 1715l OTpasKeHUs JIa3epHOTo Jiyda Ha JIyHe yCTaHOBUIIM aCTPOHABTHI
CILIA «Apollo - 11» 20.07.69r), Tounocts uzmepenus cocrabuian +30 cm. Ha pucynke nokasano
pacnosoXKeHHUe JJa3epHbIX YIOJIKOBBIX OTpakarenei Ha JIyHe, ycTaHOBIEHHBIX npu nojete KA
"Jlyna-17, 21" u "Anonnon - 11, 14, 15". Bcee, 3a uckirouennem orpaxarens Jlynoxoma-1 (L1),
paboTaroT M ceifuac.

JlazepHas (onTUYecKas) JIOKalMs Hy>KHA JUIS:
-pelieHue 3a1a4 KOCMUYECKUX UCCIIET0BaHUM.
-peuieHue 3a1a4 KOCMHUUYECKOHN Ie0/1e31H.

-BBISICHCHUA BOIIpOCa O ABMXKECHUHN 3€MHBIX MATCPUKOB U T.I.

2) OnpenesnieHue pa3MmepoB HeOECHBIX TeJl.
a) Onpenenenue paanyca 3emJin.
AOB=n=@4 @p(pa3HocTh reorpauueCKuX MIUPOT)
e=AB - nnuHa ayru BIOJIb MEpUIMaHa
_180° e
T.K. e;"=e/n=21R/360" ;10 Cm [bopm 21].
AHanorudsbeM criocobom B 240r 1o HD (pucyHoK BEIIIe)
ompeensieT paanyc 3eMiIn

reorpad Iparocden. L/800=360%7,2°

0) Onpenesnenne pazmepa HeOeCHBIX Tel.

I1I. 3akpenienne

IMpumep 7 (ctp. 51).

CD- "Red Shift 5.1" - Onpeaenuth Ha TaHHBI MOMEHT YJIaJICHHOCTh HIDKHHX (TUTAHET 3€MHOM
TpYIIbI, BEPXHUX IJIAHET, TUTAHET TUraHToB) oT 3emuu 1 CoJHIIA B a.e.

VYrnoBoi# paanyc Mapca 9,6", a ropuzoHTanbHbIN napamiake 18". Uemy paBeH JTWHEWHBIN
paanyc Mapca? [13 dopmyinbr 22 momyunm 3401,6 kM. (paktuuecku 3396 km)].

KakoBo paccrosiHre MeXIy Ja3epHbIM OoTpaxkaTeneM Ha JIyHe u Teneckornom Ha 3emiie, eciu
UMITYJIbC BO3BpaTmiics yepes 2,43545¢? [ u3 popmynst R=(c't)/2

R=3'10%2,43545/2~365317500,92M~365317,5kMm]
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5. Paccrosinue ot 3emiu g0 Jlynsl B nepuree 363000xm, a B anoree 405000xkm. Onipenenute
TOPU3OHTANIbHBIN Napayiiake JIyHbI B 3THX MOJOXKEHUX. [ 13 HOpMYIIbI
D=(206265"/p)*Rg orcroga p=(206265"/D)*Ra; pa=(206265"/405000)*6378~3248,3"=54,1',
prn= (206265"/363000)*6378=3624,1"~60,4'].
KonTposabHbIe BONPOCHI:
1) Yo Takoe napasiakc?
2) Kakumu cioco6amMu MOKHO ompeieTuTh pacctossaue 10 ten CC?
3) Uto Takoe 6a3uc? Uro mpuHumaeTcs 3a 6a3uc 1yist onpenenenus paccrosuus ao ten CC?
4) Kak 3aBUCHT Mapajuiakc OT yAaJICHHOCTH HeOecHoro Tena’?

5) Kax 3aBucut pasmep tena ot yria?
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[TepeyeHb peKOMEHAYEMBIX YUEOHBIX U3IaHNul, IHTEpHET - pecypcoB, JOMOTHUTETHHOM
JUTEpaTyphI:

1. OcHoBHas nuTEpaTypa:

Boponnos-Benbsamunos b.A., Ctpayt E.K., ActpoHomusi, 6a30BbIit ypoBeHb, 11 kiacc,
M., poda, 2020.

1. JlonmosHutenbHas IuTEpaTypa:

Jleurtan E.I1. ActpoHomus, 6a30BbIii ypoBeHsb, 11 kimace, M., [IpocBemenue, 2020.

18



