OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA
denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00Pa30BaTENIbHOE YUPEXKICHUE
BbICLIETr0 00pa30BaHUs
«MpkyTCcKuil TOCYy1apCTBEHHBIN YHUBEPCUTET IIyTEN COOOILIEHUS»

Cubupckuii KOIeK TPAaHCIIOPTA U CTPOUTEIILCTBA

METOAUYECKHUE YKA3AHUA 110 COITPOBOXIAEHUIO ITPAKTUYECKUX PABOT
bJ1.08 ActpoHomus

JUISL CTICIATIBHOCTH
21.02.05 3eMenbHO-UMYIIECTBEHHBIE OTHOIICHHS

0azoeasn n002omosKa
cpeone2o npogheccuoHaIbHO20 00PA308aHUSL

Hpkyrck 2022

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

MoanucanT @TBOY BO MpT YTIC Tpodumos H0.A, Tl -
00a7305b7b623a969ccad43a81ab346450 ¢ 08.12.2022 14:32 no 02.03.2024 14:32 GMT+03:00

Moanuce cooTBeTCTBYET (harny AOKYMEHTa I/IP]'V\_\C.




OJIOBPEHO:
[uknoBoit MEeTOAUYECKOM
KOMHUCCHEN €CTECTBEHHBIX TUCIUAILINH

Ipencenarens IMK: _ 424/

«O8»urons 2022 r.

Paspabotuuk: [lanuna B.E. nmpenogaBarens Boiciei KBaTM(UKATMOHHON KaTETOPHH
Cubupckuii komiemx Tpancnopta u crpoutensctsa PI'BOY BO «Upkyrckuit
rOCy/IapCTBEHHBI YHUBEPCUTET IYTEH COOOIICHHUSI.

Mertonnyeckue yka3aHus pa3padboTaHbl Ha OCHOBE paboyeil mporpaMMbl y4eOHON AUCHIUTIIIMHBI
Bb/1.08 ActpoHOMMS CENMATIBHOCTH CPETHETO MPOPECCHOHATILHOIO 00Pa30BaHMsL.



1. BBenenue ................
1.1 IIpakTrueckas padota 1
1.2 IIpakTrueckas padota 2
1.3 IIpakTuueckas padora 3
1.4 IpakTuyeckas padora 4

COJEPXXAHUE



Bsenenue

VueoOnas aucruiuinia bJ1.08«ACTPOHOMUS» BXoaMT B COCTaB LIUKJIA
npOo(UIBHBIX IUCHUIUIMH OCHOBHOM 00pa3oBaTeabHON MPodhecCHOoHaNbHOM MPOrpaMMBl.
MeTtoanueckue yKka3zaHus 110 BBITIOJIHEHUIO pakTU4ecKuX padot nmo qucuuruimae bJ1.08
«ACTPOHOMMUS» cocTtaBieHbI B COOTBETCTBUH € paboyeii mporpaMMoi 1Mo JaHHOM
JUCLIUILINHE.

CogepxaHue METOIMYECKHMX yKa3aHUW 10 BBIIOJHEHUIO MPAKTUYECKUX paboT
cooTBeTcTBYeT TpeboBanusiMm @enepanbHoro locymapcrBenHoro CraHzapTa CpenHEro
pohecCuOHaNBFHOT0 00pa30BaHus C IONOJHEHUSMH U Pa3bsCHEHUSIMHU.

BremmonHenne mpakThyeckux paboT  JIOJDKHO — CrmocoOCTBOBAaTh  Oonee  IIyOOKOMY
MOHMMAHUIO, YCBOCHHUIO M 3aKpelyIeHUI0 MaTepuana IMpeAMEeTa, Pa3BUTHIO JIOTHYECKOTO
MBIIUICHUS, aKKYPATHOCTH, YMEHHIO J€JIaTh BHIBOBI U MPABWIBHO BHITIOJHATH PACUYETHI.

[Ipenmonaraemple METOJUYECKHE YKa3aHUS MPEAHA3HAUCHBI JUIsI CTYJACHTOB TEXHUYECKUX
cnenuaibHocTel. B mocoOum copepxarbcsi METOAMYECKHME YKa3aHUS 10 BbIIOJHEHUIO
MPAKTUYECKUX pabOT, B KOTOPHIX JaeTCs TEOPETUUYECKHil MaTepuai U MPHUBOIATCS MPUMEPHI
pacuera HauboJee CIOKHBIX 3ajau.

B pesynbTare BBHIMOJIHEHHs] 33aJaHUl W OTBETa HAa KOHTPOJIbHBIE BOMPOCHI CTYACHT
MOJIy4aeT 3ay4erT.

[IpakTnueckoe 3ansatue 1

Tema: PaGora ¢ kapToii 3Be31HOr0 HeOa
Leapb padoThl: YCBOUTH METOJIMKY PELICHUS IaHHOTO THIIA 33]1a4.

IToco6us u o6opyaoBanue: ¢hotorpaduu KapThl 3Be3HOT0 HEOA U KPyra C TEKYIIUM BPEMEHEM.
MeToanyeckue ykazaHus K padore.

1) Tlonb3oBaTbcs MOABMKHOMN KapTOii 3Be€3IHOTO HeOa oueHb MmpocTo. Hamoxxure Ha Hee KpyT,
COBMECTHB TEKYIIYIO JaTy Ha JUMOE KapThl ¢ TEKYIIMM BpeMeHeM Ha oOpese kpyra. B
KpYTIJIOM BbIpe3e Bbl yBUANTE 3BE€3/1bl, HAXOAAIIMECS HAJ FTOPU30HTOM B JAHHOM MYHKTE B
nanHoe Bpems. CrenyeT UMeTh B BUAY, BHYTPEHHHUE LIM(PHI 4aCOB Ha HAKIJIAJHOM Kpyre
COOTBETCTBYIOT JIETHEMY BPEMEHH, a BHEIIHHE (Jaibllleé OT LEHTpa Kpyra) - 3UMHEMY.
ITome3no HAaTAHYTb Ha HAaKJIaJHOM KpPYre¢ HUTb OT TOUKH CCBEPA K TOYKE rora, 0003HaYNB
y3€JIKOM MECTO Ha MOJITYTH, HEMHOTO OJIMKE K TOYKE CeBepa.

2) Beliiasg noa 3Be3aHOE HEOO, PACTIONOKUTE "HACTPOSHHYIO" HA TEKYLIUI MOMEHT KapTy Haj
rOJIOBOM B COOTBETCTBMM CO CTOPOHAMM CBETa, YKa3aHHBIMU Ha HakyagHOM Kpyre. LleHTp
BbIpe3a (y3€JIOK Ha HUTH) OyJeT COOTBETCTBOBATH 3€HMUTY (TOuke Haja Baiieil romoBoit).
MBICIEHHO MPOJOJKUTE U CIPOCHUPYHTE BHU3 JI0 TOPU30HTA CEKTOpa KapThl CIEpEnu,
C3a/11, ClieBa U CIpaBa OT ce0s, MPeJICTaBHUB, YTO KapTa HApHCOBaHA U3HYTPH Ha KYIIOJIe.



Pucynox 1. Kapra 3Be3qH0r0 Heba.
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Pucynok 2. Kpyr ¢ Tekymmm BpeMeHeM.

3) OmnpeneneHue BHAA 3B€3THOr0 Heda

JUis 3TOro HYXHO COBMECTUTH JaTy HaOJIOJEHHH Ha BHEIIHEM JUMOe KapThl C HYXHBIM
BPEMEHEM Ha HAaKJIaIHOM Kpyre. Bpems Ha 9TOM Kaje YKa3aHo
MectHoe. CreoBaTenbHo, HE00X0UMMO MEPECUUTATh MOSICHOE BpeMs 1o ¢hopmyIie:

tn=T,+n-41,20e

A - ceozpagpuueckan 00120ma 6 4uacoeoi mepe (N010icUmeIbHa 01 6.0.);
Ly - Mecmuoe epemsi;

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

[Tonpasky (n-A) ans Bamero HaceneHHOro MyHKTa JIydlle 3amucarh Ie-TO Ha caMoil kapre -
oHa OyzaeT HykHa nmocTosHHO. Hampumep, mist MockBbl A = 37.5 °= 2 u 30 muH, n = 3 (3UMO¥)
wiu 4 (nerom). COOTBETCTBEHHO, MOMpaBKa JAJisl IepecyeTa MOICHOTO BPEMEHH B MECTHOE paBHA
30 mun umm 1 9 30 mun. ([a, monnous B Mockse JieToM Hactynaer He B () 4acoB, Kak coo0IaeT
HaMm paauo, a B 1 1 30 muH).

4) MOMEHTBbI KYJbLMHHAIMH, 32X0/1a U BOCX0/1a CBETHJI

Jlyist onpe/ieNieHrsT Hy>)KHO TIOBOPAuMBaTh HAKJIQJHON KPYT, ITOKa HY)KHAs 3Be37a HE OKaXeTCs
HA MepuanaHe (MOMEHT KyJAbMHUHAIIMM) - JUHUHU, COCIUHSIONIEH TOYKH ceBep - IOr Ha
HAKJIQJJHOM Kpyre WM HE COBMAJET C KpaeM IPOPE3aHHOTro Kpyra (MOMEHT BOCXOJa HITH
3axona). [IpoBepbTe CHOCHOCTh HAKJIATHOTO Kpyra U KapThl U CYUTANTE BpeMsl HAlIPOTUB JaThl
HaOIIOEHUS.



5) MoMeHTbI KYJbMHHAIIMM, 32X01a 1 Bocxoaa CouiHIa

Bce nenaercs Tak ke, Kak U B IIPEbIIYLIEM ITYHKTE, TOJbKO HY)KHO IPEIBAPUTEIBHO OTMETUTh
nojoxenne ConHIA - OHO MPUOTM3UTENBHO (0€3 ydera ypaBHEHHUS BPEMEHM) HAXOIUTCS Kak
nepecedeHre SKIUNTUKHU C IMHUEN, IPOBEICHHOM OT MOoJtoca K TEKyLIeH narte.

3Be31H0€E BpeMs

OHO paBHO MPSIMOMY BOCXOXKJEHMIO CBETHJI, MEPECEKAOLUX MEpUIuaH Ha tore. Tak Kak
MOTIpaBKa JUIsl Iepexo/ia K 3BE3JHOMY BPEMEHHU MEHSETCSI He 04eHb ObICTPO (4 MUHYTHI B CYTKH),
JUls OONBIIMHCTBA 33Ja4 MOXKHO HCIOJb30BAaTh BCKO HOYb IIONPABKY, OINPEICICHHYIO IS
IIOJIYHOYHM - 3Ta IONpaBKa €CTh KOOpPAMHATA (MPSAMOE BOCXOXKIECHUE), IPUXOASILAsACI HAIPOTUB
JlaThl HaOJIIOJCHHUS.

IIpakTnyeckas padora Ne 2
Tema: CpaBHuTe/IbHbIE XapaKTepUCTHUKH TeJl COJTHEYHOM CHCTEMBbI

Heas padorsi: O000mMMTH 3HAHUSA O (U3MYECKUX XAPAKTEPUCTUKAX U JBIDKCHUH TeEl
CounHeuHoM cucteMbl. MeTO10M CpaBHEHUS BBISIBUTH OOIIKE M OTJIMYUTENbHBIE TapaMEeTPhl ITUX
Tell.

ITocoOusi m o6opyaoBanue: Gpororpaduu ConHIla, IVIAHET U UX KPYHHBIX COYTHUKOB, IUPKYIIb,
TPaHCIIOPTHUP, JIMHENKA, KATbKYJIATOP.

Metoaunyeckue ykasaHusi K padore.

JlanHast mpakTHyeckast padoTa MOMOXKET y4YaIllMMCsl CUCTEMAaTU3UPOBATh 3HAHUS O Telax
CosHEe4YHOM CHCTEMBI, BBIIBUTH HUX pPa3auuus M oO0ImHMe OCOOEHHOCTH B (DU3HYECKHX
XapaKTEepUCTUKAX U JBUKEHUU Tel.

[lepBass 4yacTh NpPaKTUYECKOM pabOTHI MOCBsIIEHA (QU3UYECKUM XapaKTEPUCTUKAM Tell
ConHeyHOM CHCTEMBI: JAMAMETPbl, HAKJIOH OCH BpalllEHUs, HAIU4YME U TEOMETPUUYECKUE
XapaKTEPUCTHKU KOJIEll, BHEIIHUNA BUJ NOBEPXHOCTH. JlJI1 CPaBHUTENBHOIO aHAIN3a JUaMETPOB
TeJ MpeAaraeTcss NepeBecTy JIMHEWHbIE TUaMEeTPbl B OTHOCUTENbHbBIE pa3Mepsl ¢ 3emieil Do/
Ds. Jlanee BbIOpaTh ynoOHBIM MacmiTad A HAHECEHUS OKPYXKHOCTEH Ha CpaBHUTEIbHBIN
pucyHok. Cieqyer OTAENbHO BBINOJIHATh PUCYHKM JJIsl IJIAHET 3€MHOM Ipynmbl U KPYIMHBIX
CIyTHHUKOB, W Ul IUIAHET TUTaHTOB C UX KojblaMH. C MOMOIIBIO TPAHCIIOPTHPA OTMEYAETCS
yroJl HaKJIOHa OCH BpallleHUs IUIAHEThI OT MEPIEHAUKYISIpa M0 4YaCOBOM CTpEJIKe, MOJIYyYEHHYIO
ocb 0003HayarOT MyHKTUpOM. Kaxkioe Teno pazykpalimBaeTcsi B COOTBETCTBHM C €0 BHEIIHUM
BUJIOM [0 MpEJIOKEHHBIM TMpenojaBateneM (otorpadusm. YtoObl HapucoBaTh KOJbLa
IUTAaHEThl, HEOOXOIUMO IPOBECTH MEPHEHIUKYISIp K OCH BpalleHUs (PKBaTopualbHas
IJIOCKOCTh). Ha HeM OTMEeTUTh BHYTPEHHHUH W BHEIIHUN paauyc Kojel ¢ OOOMX CTOPOH.
[TpoBecTH KOHIEHTPUYECKHE SJUIMIICHI yepe3 3TH TOYKM. Buammas TommmuHa Koner Oojee
TOHKas 3a TUTAHETOU U OoJiee MHUPOKast mepes] Hell.

Bropas yacTh npakTuueckoil paboThl MocBsIeHa 37eMeHTaM opOuThl Tesl COTHEYHON CHCTEMBI.
Ona BKJIIOYaeT B ce0s 3aKperjieHHe CIEAYIOLUUX MOHATHI: Oousblas MOJYyOCh OpOWTHI,
SKCIEHTpHUCUTET, adenuid u nepurenuil. Mcnonb3ys 3HAYeHHMs] 3TUX 3JIEMEHTOB, CTPOSTCA
CPaBHMUTEIbHBIE CXEMbl OPOUT, OTAENIBHO /ISl 3€MHOM IpyNIbl IUIAHET, JJIS IUIAaHET TUTaHTOB U
OOJNBIINX CIYTHUKOB IUIAaHET C TUIOTETUYECKOM IMiaHeToll B ueHTpe. [[ns cpaBHUTEIbHOMN
CXEeMbl OpOHUT TeJl, PEKOMEHJyeTCsl CHauyaja MEepeBECTH JaHHble TaOIMIIBI B KWIOMETpax B
ACTPOHOMMYECKHE €MHHUIIBL, a 3aTeM BBIOpATh YA0OHBIN MaciTad 11 pUCYHKOB

Ha cxemMe OTMETHTh BEpTHUKAIBHYI0 M TOPH3OHTaJIbHYI OCH. Ha BepTUKambHOW ocH
OTMETUTH OOJbIINE MOIYOoCcH (BBEPX M BHM3), HA TOPHU30HTAIBHOM OCH OTMETUTH MEpUTEHHOE
paccrosiHue crnpaBa, a aderabHOe pACCTOSHUE ClieBa, 4epe3 IMONYYeHHbIE TOYKHA IMPOBECTU
opouTy.



O0mass Tab6auma ¢ JAaHHBIMM TNapaMeTpaMH, BbIYUCJIEHHE JONMOJHUTEIbHBIX
MapaMeTpoB.
R5

Ne n.| He6ecHoe Teno D | Dm/Ds € | mnuxm!| R, a.e. 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 7784 5,2 0,05 4,94 5,46
6 CartypH 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 AcTeponbl 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 Vo 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 Kannucrto 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.

3a1ar0TCs CIeNYIONINEe MapaMeTphl:
Dyv — InamMeTp Tena B KWIOMeTpax;

€° - HaKJIOH OCH BpAIllCHUs TEJa;
R - Gonpimiast momyoch OpOUTHI;

€ — DKCLIEHTPUCUTET OPOUTHI;
Beruucnstores cineayromue napameTph:
D/D, — nuameTp Tena 1o OTHOLIEHUIO K JUaMETPy 3eMII;
Ra.e. - GombInas oIyoch OpOUTHI B aCTPOHOMHUYECKHX €IMHUIIAX;
Ra... = R/149600000
P,... — nepurenuii opOUTHI B ACTPOHOMHUYECKUX €AMHULIAX;

P ae = Ra.e. (l'e)-

Aye. — adenuii opOUTHI B aCTPOHOMHUYECKUX €IUHUIIAX;

Age. = Ra.e. (1+6).

CpaBHI/ITeJ'II)HbIe pasMeEpLI IJIAHET

1. CpaBHuTe/bHBbIE pa3Mepbl IJIaHeT 3eMHOI IPyNIbI.



CpaBHUTENbHbIE pasMepbl MNaHeT 36MHOW
 FPYNMbl U HAKNOHBI OCEN BPaLLeHuA.
Macwra6: 1 -255km
Tanbuua nuHenHBLIX pasmepoB B MacliTabe
D0o3HANBHUE R, un Ooosnavenue| R, mm
3emns 25 EBpona 6.2
Benepa 23 [aknmes 10
Mapc 13 KannucTo 10
Meprypui 10 TutaH 10
[yHa i TpUTOH 5
Benepa
JIvua Ho
/ !
/“ D
L / .
Yoo
[anmpien Kanmacro Turan  Eppoma
"y | | (0
< | ) | | \1',)
l R B |
g’ .4 ~+7




IIpakTuyeckas padora Ne3

Tema: OnpenesieHne CKOPOCTH yAaJeHHUs IAJIAKTHK MO CIIEKTPaM.

Ilenb padompl: BEIMUCTUTH CKOPOCTH yJaJICHHSI TAIAKTUK IO KPACHOMY CMEIICHUIO JIMHUU
Hoa B ux cnekrTpax, HOCTpoUTh rpaduK 3aBUCUMOCTH CKOPOCTHU YAAJICHUsI OT PACCTOSHUSA 10
raJlaKTUKU M [TPOAHATU3UPOBATh €ro.

Ilpuéoper u mamepuanwt: 1aGOpaTOPHbIE CHEKTPbI TMHUN H, CIEKTpBI 5 rajnakTuk,
KapaHJaIll, JTUHeWlKa, KalbKyJIsaTop.

Xoxa padoTsbl

Hwxe npuBenens! nabopaTopHslii criekTp Bogopona (H) u cnexTpsl ranaktuk. Jns
KaX/10r0 00BEKTa CIIEKTPhI PE/ICTaBIICHbI B BUI€ I'padiKa U3MEHEHUS] MHTEHCUBHOCTH
U3JTy4EHUs OT JAJIMHBI BOIHBL. JInHUs Bomopoaa Ho cMmemniena oTHocuTenbHO 1a00paTOPHOTO
3HayeHus AHo = 656 um.

3anganmue 1. Haiinure muanro Bogopoaa Ha B ciekTpe Kak0i TajJakTHKH U ONIPEIEIINTE
COOTBETCTBYIOIYIO JUIMHY BOJIHBI A. Pe3ynbTaT 3aHecuTe B TaOIUILy.

3ananmue 2. [TocunTaiite cMemIeHue crieKTpaabHoi uHuu AL = A — AH 1 3anmmmre pe3ynbraTt
B COOTBETCTBYIOLIUI cTOI0EL TAOIHLIBI.

CnekTp eofopoja
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33}13HI/I€ 3. Borunciure KpaCHOC CMCIIICHHUC

A4
Z = -, PE3YJIbTAT 3aHECUTE B TaOIuILy.

3ananue 4. Berauciure CKOPOCTh YIAJICHUS TATAKTUKN V = ¢ * Z U 3aIAIITUTE PE3yJIbTaT B
[MOCJIENHUN cTONOEel TaA0OIULIEL.

JInmuHa BOJTHBI

CxkopocTb Paccrosinue
A CwmeleHue

. Kpacnoe yIaJICHUS hi (o)
["anmakTuka BOJIOPOJIa B CIIEKTPATLHOM
CMEILIEHUE Z | TaJlaKTUKH V, | TAJIaKTHUKH,

CIIEKTpe TuHUA AL

KM/C MJIH. CB. JIET
TaJIAKTHKH,
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3ananme 5. [loctpoiiTe rpaduk 3aBUCUMOCTH CKOPOCTH yJaJICHUS TAJIAKTUK OT PACCTOSHUS
o 3eMIH.

3aganue 6. [Ipoananu3upyiiTe mony4eHHbBIN TpaduK U CACTANTE BHIBOJ O COOTHOIIICHUN
PAcCTOSIHUSA A0 FAIAKTUKHU U CKOPOCTH €€ yAaJICHHUS.

IIpakTnyeckas padora Ned
Tema: Pemenue npo0JjieMHbIX 3a1aHHUH.
Lens: PaccMoTpeTh pa3inuuHbie COCOOBI OnpeaesieHus paccTosiHus 10 Tea ConHeuHon
cucTeMbl. JlaTh MOHATHE TOPU3OHTATIHLHOTO MapallaKca u 3aKPEeMHUTh CIIOCO0 HAXOKICHUS
paccTosHUS ¥ pa3MepOB TeJ uepe3 TOPU30HTAIBHBIN Mapaiakc.
3ananue:
1) OnpeneJieHne paccTOSIHUI 10 HeOECHBIX TeJl.

B acTpoHOMMM HET €IMHOTO YHUBEPCAJIILHOTO criocoba onpezeneHus paccrosuuil. [lo mepe
nepexo/ia oT OJIM3KUX HeOECHBIX Tel K Oosiee JaleKuM OJHHU METOJIbI ONPEIEICHUS PACCTOSHUN
CMEHSIIOT ApYyTHue, cIyKallue, Kak IpaBuiio, OCHOBOM JIJIs MOCIEYIOMUX. TOYHOCTh OLEHKU
pacCTOSIHUN OrpaHMYUBAETCS JIMOO TOUHOCTHIO CAMOI'0 Tpy0Oro U3 METOAOB, TMO0 TOYHOCTHIO
U3MEpPEHUS] aCTPOHOMUYECKON €MHMIIBI JJIUHBI (a. €.).

1-ii cnoco®: (u3Becten) Ilo TpeTheMy 3akoHy Kemiepa MOXKHO OnpeeuTh pacCTOSIHUE /10 T

CC, 3Has nepuo bl 0OpaIIeHu U OJTHO U3 PACCTOSTHUIA.

p 3
7 !
=— = =3

T
2 y

1 3
| |
FL
3
2

[TpuGnnxKEHHBINA METOA.

2-ii cnoco6: Onpenenenue paccTossHUM 10 Mepkypus

\ 1 BeHepbl B MOMEHTHI J10HTaluu (13

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA T10 YIIIy 3JIOHTAINH).

3-ii cnoco6: ['eomeTpryeckuii (MapayuIaKTHIECKUH ).
Ilpumep: Haiitn HensBecTHOE paccTosinue AC.
g [AB]— ba3uc - ocHOBHOE U3BECTHOE PACCTOSTHUE, T. K. YTJIbI

CAB u CBA — u3BecTHBI, TO 110 (pOopMysiaM TPUTOHOMETPHH
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(Teopema CHHYCOB) MOKHO B A HAUTH HEU3BECTHYIO CTOPOHY, T. €.
[CA]. llapannaxmuueckum cmeujenuem HA3bI8ACTNCA USMEHEHUe HANPAasLeHUsl Ha npeoMmem npu
nepemeujenuy HabOOamers.

Hapannakc- yeon (ACB), noo komopuvim uz nedocmynnozo mecma euoen é6azuc (AB -
M3BECTHBIN 0Tpe30k). B mpeaenax CC 3a 6a3uc 6epyT IKBaATOpPHAIBHBII paaunyc 3emian
R=6378km.

[Tycts K - MmecToHaxoxaeHne HaOmonaTens1, U3 KOTOPOro CBETUIIO BUAHO Ha ropu3oHTe. U3
PUCYHKA BUJIHO, YTO U3 MPSIMOYTOJILHOTO TPEYrOJIbHUKA TUTIOTEHY34,

R 20626 57

D= __F-*' = - Rm
s p P

paccrosnue D pasno: , TaK KaK Ipy MajJOM 3HAYCHHHM yTJia

€CJIM BBIPAXKaTh BEJIUYMHY YIJIa B paaHax U YYUTBIBATh, YTO YIOJl BEIPAKEH B CEKYHAaX AYTH,

Pl 1pax =57,3"=3438'=206265", 10 u

OJTy4aeTcsi BTopasi popMyIia.

Yeon (p) noo komopwim co céemuna,
HAX00AUWE20CA HA 20pU30HME (J- R -
nepneHoOuKyIApHO JIyyy 3peHus) 0ol 0ol
6UOEH IKAMOPUAILHBLIL PAOUyc 3emiu

Ha3ovléeaemcs COpU3IOHMAibHbIM

IKeamopuajibHbIM nAPpAJ/IAKCOM ceemuia.

T.K. co cBeTHJIa HUKTO HAa0IIOJaTh HE Oy/IEeT B CHITYy OObEKTUBHBIX MPUYMH, TO TOPU3OHTAIBHBIN
napajulakc ONpeeNsitoT TaK:
U3MepseM BBICOTY CBETHIJIa B MOMEHT BEpPXHEH KyJIbMHUHAIIMH U3 JBYX TOUEK 3eMHON
MOBEPXHOCTH, HAXOAIIMXCS HA OTHOM reorpamueckoM MepuraHe 1 UMEIOIIeM U3BECTHbBIE
reorpauyecKue MUpPOTHI.
U3 MOJIyYEHHOTO YEThIPEXYTOJIbHUKA BBIYUCIISIIOT BCE YIJIIbI (B T. 4. Mapajjiakc).
N3 ucropuu: Ileproe n3mepenue napamiakca (mapamwiakca Jlynst) caenano B 129r no HO
I'unnapxom (180-125, Ip. I'peuust).

Brnepsebie pacctosiHus 10 HebecHbIx Ten (JIyHsl, ConHlla, 1uiaHer)
orieHuBaeT Apucrorenab (384-322, Jlp. I'pentus) B 360r 1o HD B kHure «O HEOE» — CIHUIIIKOM
HE TOYHO, HanpuMep paaunyc 3emian B 10000 km.

B 265r 10 HO Apucrapx Camocckuii (310-230, [Ip. I'peuns) B pabote «O BenuuuHe u
paccrosinun ConHua u JIyHb» onpeiensier paccTosiHue yepes JtyHHble (a3bl. Tak paccTosHus y
Hero 10 Connua (o ¢aze JIyHsl B 1 yeTBepTH U3 NPAMOYTOJIBHOIO TPEYTOIbHHKA, T. €. BIIEPBbIE

ucnone3yet 6azucHblil meroa: 3C=3JI/cos 8§7°~19*3JI). Paguyc Jlyns onpenenun B 7/19
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paauyca 3emnu, a ConHua B 6,3 paguycoB 3emiu (Ha camoM jene B 109 pa3). Ha camom nene
yrou He 87° a 89°52' n noaromy Connue ngansie JIynst B 400 pa3. [IpenyioxkeHHbIE pacCTOSHUA
MCIIOJIb30BAJIMCh MHOTHE CTOJIETHSI aCTPOHOMAaMH.

B 240r 1o HD 9PATOC®EH (276-194, Eruner) npousBes uaMepeHus 22 HIOHS B
AJeKcaHApUH yIiia MeXay BEpPTUKAIIbIO U HampaBiieHueM Ha COJHIIE B MOJIEHb (CUUTAI, YTO
pa3 CouHIle 0YeHb JaJIeKO0, TO JIYUX NMapauIeTIbHbI) U UCIIONB3YS 3aIMCH HAOIIOICHUN B TOT XKe
JIeHb MaJICHUs JIydel cBeta B riryOokuii konozen B Cuene (Acyan) (B 5000 craguit = 1/50 momu
3eMHOM OKpYXHOCTHU (0K0JI0 800KM) T. €. COJIHIIE HAXOAWIIOCH B 3CHHUTE) MOTYYaeT pa3HOCTh
yriioB B 7°12' u onpenensieT pa3Mep 3eMHOIO 11apa, MOJYYHUB JUIMHY OKPYKHOCTH Iapa 39690
kM (paguyc=6311km). Tak Obla pemieHa 3a1a4ya onpeaeIeHus pazMepa 3eMITH, UCTOb3Ys
acTporeoie3ndeckuii croco6. PesynpraT He OBLT Mpou3BeAEH 10 17 Beka, TUIIh aCTPOHOMBI
barmanckoit o6cepBaropun B 8271 HEMHOTO MOMPABKIIN €TI0 OLUIHOKY.

B 125r 1o HO I'unnmapx 10BOJIBHO TOYHO OmpeenseT (B paguycax 3emin) paaunyc JIyHbl
(3/11 Rg) u paccrosiaue o Jlynsi (59 Rg).Touno onpenenun pacctosiHue A0 TUIaHET, IPUHSB
paccrosinue ot 3emiuu a0 Connua 3a la.e., H. Konepnuk.

Han0oubmmii ropu30HTANBHBIN NapajlJIake nMeeT Omakaiimee Tesio k 3emJe - Jlyna. P,
=57'02"; a nua CoaHna P=8,794"3a11at1a 1: yue6nux Ipumep Ne 6 - Haiitu pacctosiHue ot
3emnu a0 Jlynsl, 3Has napamiakc JIyHsl u paauyc 3emin.
3agaua 2 : (camocrosTenbHo). Ha kakoM paccrostHuu ot 3emiu Haxoautcst CaTypH, €CiH €ro
napasutakc 0,9". [u3 popmymnsr D=(206265/0,9)*6378= 1461731300km =
1461731300/149600000=9,77a.e.]

4-ii cnocod PaaronokaoHHbIN: HMITYJIbC—00beKT —0TPA’KEHHbIH CUTHAJ—BpeMsl.
[Tpennoxen coBerckumu ¢puszukamu JI.LM. Mangeasmram u H. /L. Ilananekcu. beictpoe
pa3BUTHE PAIMOTEXHUKHU JAJI0 aCTPOHOMAaM BO3MOXHOCTb ONPEEINATh PACCTOSHUS /10 TEJ
CoutHe4HOM cuCTeMbl palnoIOKallMOHHBIMU MeToAaMu. B 1946r Oblna nponsseneHa nepaas
paaunonokauus Jlyasl baem B Benrpuu u B CIIIA, a B 1957-1963rr — paanonokanusa ConHua
(uccnenoBaHus COJTHEUHON KOPOHBI poBoasiTes ¢ 1959r), Mepkypus (¢ 1962rna=3.8,12,43 u
70 cm), Benepsi, Mapca u FOnurepa (B 1964 r. Ha Bontnax = 12 u 70 cm), Caryps (B 1973 1. Ha
BosiHe = 12.5 cm) B Benuko6puranuu, CCCP u CIIA. IlepBbie 3X0-CUTHAIIBI OT COJIHEYHOM
KopoHbI ObuTH ToTy4YeHsl B 1959 (CIIA), a ot Benepsi B 1961 (CCCP, CIIIA,
BennkoGpuranus). [To CKOpoCTH pacipocTpaHeH s pagHoBoiH ¢ = 3 10° ku/cex ¥ 10

IIPOMEKYTKY BPEMEHH ¢ (cex) MPOXOKIEHHS PAJUOCUTHANIA C 3eMJIU 10 HEOECHOTO Tena U

06paTHO JICTKO BBIYUCIIUTL PACCTOSAHUC DO HeOeCHOro TeJa.

Vomp=C=299792458Mm/c=3*1 0® m/c.
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OcHOBHast TPYJHOCTb B UCCIIEJOBAaHUH HEOECHBIX TEJl METOJAaMH PaJHOJIOKAIIUY CBSA3aHa C
TEM, YTO UHTEHCUBHOCTH PAIMOBOIIH IIPU PAIUOJIOKALINN OCTA0IIsIeTCss 00paTHO
MPOMOPIIMOHAILHO YETBEPTOM CTEIIEHU PACCTOSIHUS 10 HccaeayemMoro oobekra. [loaromy
PaZMoIOKATOPbI, UCIIOJIb3yEeMbIe JIsl UCCIIeI0BaHUsI HEOECHBIX T, UMEIOT aHTEHHBI OOJBIINX
pa3MepoB U MOIIHBIE NepenaTyuku. Hanpumep, paanonokamoHHas yCTaHOBKA LIEHTpa JajibHel
KOCMHUYECKOU cBsi3u B KpbIMy MMeeT aHTEHHY ¢ TMaMeTpOM TIaBHOTO 3epkana 70 M u
000pyI0BaHa NMEPEAATUMKOM MOILTHOCTBIO HECKOJBLKO cOTeH KBT Ha Bonue 39 cMm. Dueprus,
HampaBlisieMas K LeIH, KOHIEHTPUPYETCS B JIyde C yIJIOM pacKpbiBa 25'.

N3 paanonokanuu Benepel, yTOUHEHO 3HAaYEHUE aCTPOHOMUYECKOM equHulbl: 1 a. e.=149
597 870 691 + 6m ~149,6 MaH.KM., uTO cooTBeTcTBYET P=8,7940". Tak nmpoBeneHHas B
Coserckom Coroze 00paboTKa JaHHBIX PAIUOJIOKAIIMOHHBIX U3MEPEHUN pacCTOsiHUS 10 BeHepsl
B 1962-75rT (0aMH U3 MEePBBIX yIaYHBIX SKCIIEPUMEHTOB 0 paguookalu BeHnepsl mposenu
corpyanuku Mucturyra pannorexuuku u anektpoHuku AH CCCP B anpene 1961t antenHoU
JnanbHen kocMuueckou cBs3u B Kpeimy, = 39 cm) nana 3nauenue 1 a.e. =149597867,9 £0,9 kM.

XVI I'enepanbhas accambiies Mexa1yHapoJHOTO aCTpPOHOMHYECKOTO COr03a NMpuHsiia B 1976t
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Yeunewue  flaoweds
fpurumaenaa _ H3nyvennas 5 ZHTIENAE! o QHITIEHHEL [onepeyroe
g@mﬂm st W%Dﬂﬂb ,{72 /QZ CEHEHUE LN

3HaueHue 1 a.e.=149597870+2 xm. [lyrem panuonokaruu ¢ KA onpenensiercs penbed

MOBEPXHOCTHU IJIAHET U UX CITYTHHUKOB, COCTABJIAAIOTCA UX KAaPThI

OcHOBHBIC AHTCHHBI, UCITIOJIB3YCMBIC JISA paIUOJIOKAIUH IIJIAHCT:

= EBnaropus, Kpev, nnamerp 70 M, = 39 cm;

= Apecu6o, [Tyapro Puxo, muamerp 305 m, = 12.6 cm;
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= lonacroyn, Kanudopuus, muamerp 64 M, = 3.5 u 12.6 cM, B OUCTaTHYECKOM PEXUME IPUEM

OCYILIECTBJISIETCS] HA CUCTEME anepTypHOro cuure3a VLA.

C m3o6perenne KBaHTOBBIX TeHEpaTOPOB (J1a3epa) B 19691 npounsBeeHa neppas 1azepHas
nokauus JIyHsl (3epkaio asisi OTpaKeHUs J1Ja3epHOro Jyya Ha JIyHe yCTaHOBHIIM aCTPOHABTHI
CIIA «Apollo - 11» 20.07.69r), Tounocts u3mepenus cocraBuiau +30 cm. Ha pucynke mokazaHo
pacmosoXKeHue JTa3epHbIX YTOJIKOBBIX oTpakareneil Ha JIyHe, ycTaHOBIEHHBIX mpu nojete KA
"Jyna-17, 21" u "Anosnon - 11, 14, 15". Bee, 3a uckimodyenuem otpaxarens Jlynoxona-1 (L1),
paboTaroT U ceituac.

JlazepHast (onTHuecKas) JIOKalus Hy>KHa JJIs:
-pelieHue 3a1a4 KOCMUYECKUX HCCIeI0BaHUM.
-pelieHue 3a/1a4 KOCMUYECKOM reo/1e3HH.

-BBISICHCHHUA BOIIPOCA O ABHIKCHUHN 3€MHBIX MATCPUKOB U T.A.

2) Onpenesnenne pa3MepoB HeOeCHBIX TeJl.

a) Onpenenenne paanyca 3emJin.

AOB=n=04.¢p(pa3HocTh reorpapuuecKux MupoT)

e=AB - mmHa TyrH BIOJB MEpUAHaHa

180" ez

Tk e’=e/n=2nR360° 10 © ™ [dopm 21].
AHanoruusbsM ciocodom B 240t 1o HD (pucyHOK BbIIIe)
orpeieIieT paanyc 3eMiu

reorpad Iparocden. L/800=360/7,2°

0) Onpenesnenne pazmepa HeOeCHBIX TeJl.

I1I. 3akpenienne

Ipumep 7 (ctp. 51).

CD- "Red Shift 5.1" - OnpenenuTs Ha JaHHBIAH MOMEHT yJIaJI€HHOCTh HIKHUX (IIJIaHET 36MHOMN
IpYMIIbI, BEPXHUX IUIAHET, TUIaHEeT TMraHToB) oT 3emiu u CosiHIa B a.e.

VYrnosoii pagnyc Mapca 9,6", a ropuzoHTanbHbIi napaniake 18". YeMy paBeH JIMHENWHBIN
paauyc Mapca? [13 popmynsr 22 nomyuanm 3401,6 kM. (paktraecku 3396 km)].

KakoBo paccrostHre Mex Iy J1a3epHbIM OTpakaTesieM Ha JIyHe U Teneckornom Ha 3emiie, eciiu
UMITYJIbC BO3Bpatuiics uepes 2,43545¢? [ u3 popmynsl R=(c't)/2

R=3'10°2,43545/2~365317500,92M~365317,5km]
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5. Paccrosinue ot 3emiu 1o JIynsl B nepuree 363000kmM, a B anmoree 405000xm. Onipeaenute
TOPU3OHTANBHBIN Mapayiakc JIyHbI B 3THX MOJMOKEHUSX. [ B3 (OPMYIIBI
D=(206265"/p)*Reg otctoga p=(206265"/D)*Rea; pa=(206265"/405000)*6378~3248,3"<54,1",
pr= (206265"/363000)*6378~3624,1"~60,4'].
KonTposbHbIe BONPOCHI:
1) Yro Takoe napamiakc?
2) Kakumu criocobamMu MOKHO OnpeieiuTh paccrosiaue 1o ten CC?
3) Uto Takoe 6a3uc? Uro mpuHuMaeTcs 3a 6a3uc uist onpenenenus paccrosaus a0 ten CC?
4) Kak 3aBucHT napajuiakc OT yAaJleHHOCTU HeOecHOro Tena’?

5) Kak 3aBucut pasmep tena ot yria?
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[TepedyeHb peKOMEHIYEMBIX YIeOHBIX U3IaHuld, IHTEpHET - pecypcoB, JOMOITHUTETHHOM
JINTEPATYPHI:

1. OcHoBHas nuTEpaTypa:

Boponmnos-BenbsmunoB B.A., Ctpayt E.K., Actponomusi, 6a30BbIil ypoBeHs, 11 kiacce,

M., Ipoda, 2020.

1. JlonmonHurtenbHas auTepaTypa:

Jlesutan E.I1. Acrponomusi, 6a30BbIi ypoBeHsb, 11 knace, M., [IpocBemenue, 2020.
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