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IHosicHUTEIbHAA 3aIHCKA

MeToauueckue yka3aHus 110 BBIIIOJIHEHUIO BHEAYAUTOPHON
CaMOCTOSITENIbHOM paboThl 0 y4eOHOM JUCIUIUINHE ACTPOHOMUS
IpeJHa3HaYeHbl JJIs CTYJEHTOB OYHOM (pOpMBbI 00OYyUEHHUs CHELUATIBHOCTH
38.02.01 DxoHOMUMKA U OyXTanTepcKui yueT (Mo OTpacisiM).
BrimonHeHne BHEAyAUTOPHON CaMOCTOSITETTbHOM pabOTHI SBISIETCS 00s13aTEIbHOMN
JUTSL KaXA0r0 CTyICHTa, €€ 00BbEM B Hacax ONpeAeIsieTcs IeHCTBYIOINUM padouyuM
yueOHbIM TianoM BIIOY BO «Bosoroackuii arpapHO-3KOHOMUYECKUI
KOJUIEIK.
KonnuecTBo aynuTopHbIX 4acoB -46 4acoB, caMoCcTosTeIbHas paboTa — 2 yaca.
OCHOBHBIE 1IEIH CaMOCTOSITENIbHON paboTHI:

- CUCTCMATHU3aluAg 1 3aKPCIIJICHUC 3HAHUU U IMPAKTHYCCKUX YMGHI/Iﬁ CTYACHTOB;,

-yri1yOJIeHUE U paclIMpeHre TEOPETUYECKUX 3HaHUM, (HOPpMUPOBaAHUE YMEHUI
UCIIOJIb30BaTh CIIPABOYHYIO JOKYMEHTAIIUIO U JIOMOJIHUTEIBHYIO TUTEPATYPY;

-pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEN M AKTUBHOCTH CTYJIEHTOB, TBOPUYECKOM
WHULMATUBBI, CAMOCTOSATEIBHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;
-popMHUpOBaHUE CAMOCTOATEILHOTO MBIIIJICHUS;

AcCTpOHOMHSI - OJIHA U3 JPEBHEMIINX €CTECTBEHHBIX HAyK - OTHOCHUTCA K
00JacTsIM 4YEJNOBEUECKUX 3HAHUM, MOJYYUBUIMM JUHAMUYHOE pa3BuTue B XXI
BEKE, U CYHUIECTBEHHO BJIMSET HA (POPMHUPOBAHUE M PACIIUPEHUE MPEICTABICHUN
YeJIOBEKa 0 MUpE U BceneHHou.

N3yuenne y4eOHOM JUCHUIUIMHBI «ACTPOHOMHS»  HAaIllpaBJIEHO Ha
O3HAKOMJIEHUE C JOCTUKEHUSAMH COBPEMEHHOUN HAayKHU U TEXHUKH, (POpMUpOBaAHHE
OCHOB 3HAaHUH O METOJaxX, pe3yjbTaTax HCCIeIOBaHUM, (yHIAMEHTAIbHBIX
3aKOHaxX MPHUPOJbI HEOECHBIX TN, M, HApSAAY C APYTMMHU YYEOHBIMU NPEAMETaMHU,
cioco0CTBYeT (POPMHUPOBAHUIO €CTECTBEHHOHAYYHOW T'PAMOTHOCTH U Pa3BUTHIO
MO3HABATENIbHBIX CIOCOOHOCTEH 00yUarOIIUXCHL. .



CAMOCTOATEJIBHASA PABOTA CTYJAEHTA
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TpeGoBaHus K BHINOJHEHUIO U 0POPMIIEHHI0 CAMOCTOATEILHBIX PadoT

o0k wWwhE

CamocTosTenbHast paboTa BBINOIHIETCA HA OTJACIBHBIX JINCTaX.

. TUTYynbHBIN THUCT AOKEH OBITh MOJMUCAH COTJIACHO 00pasla.

Pabota omxHa OBITH BBIIIOJHEHA AaKKypaTHO U pa300pPUMBO.

Kaxknyro 3aaHue HaJ0 HAYMHAThH C MOJIHOM 3allCH €0 YCJIOBHSL.
BrinonHeHue 3a1aHus JKeNaTeNbHO pacloiararb B yKa3aHHOM HOPSAKE .
Pemenue 3aanus JOIKHO CONIPOBOXKIATHCS KPATKUMU, HO I0CTATOYHO
00OCHOBAaHHBIMHU MOSICHEHUSIMH.

YepTeku ciaeyeT BHIIOIHATh KapaHIalloM ¢ UCIOJIb30BaHUEM UYEPTEKHBIX
UHCTPYMEHTOB.

CamocrosiTenbHbIe padO0ThI TOKHBI OBITH BBHIITOJHEHBI B IEPUO]T U3YUEHUS
TEMBI.



OO0pasen THTYJIBHOTO JIMCTA CAMOCTOSITE/ILHOM PadoThI

JlemaptameHT 0O6pazoBanusi Bonoroackoii obmacTtu

BITOY BO «Bonoroackuii arpapHO-3KOHOMUYECKUN KOJLIEIXO)

Tema

Crynenra (ku) TPYIIIIBI 1 kype

(bammus) (M)

CriennajabHOCTb:

OrueHka:

(moamuch TpernoaBaTes)

2020 .




IIpumepHasn cTpykTypa pedepara

1. TuTynbHBIN JTUCT.

2. OrnaBienue (B HEM MOCIEIOBATEIBHO U3JIAralOTCsl HA3BAHUS MYHKTOB
pedepara, yKa3zbIBalOTCS CTPAHUIIBI, C KOTOPBIX HAUMHAETCS KaXKIbIH MYHKT).

3. Beegenune (dhopmynupyercs CyTh UCCIEIyEMOM MpoOieMbl, 000CHOBBIBACTCS
BBIOODP TEMBI, OTIPEAEIIAETCS €€ 3HAUUMOCTh U aKTYaJIbHOCTh, YKa3bIBAIOTCS LIETb U
3amaun pedepara, 1aeTcsl XapaKTepPUCTHUKA UCTIONIb3YEMO TUTEpaTyphl).

4. OcHOBHas 4yacTh (KaXKIblid pa3lien ee, A0Ka3aTeIbHO PAaCKpbIBas OTAEIbHYIO
npo0yieMy UK OJTHY U3 €€ CTOPOH, JOTHYECKH ABIIETCS MPOAOIKEHUEM
IPEBIIYIIEro; B OCHOBHOM YaCTH MOTYT OBITh MPECTaBICHbI TAOIUIIbI, TpaduKH,
CXEMBl).

5. 3axmoueHue (MOJABOASTCS UTOTH WM JAeTCsl 0OOOIIEHHBIN BBIBOJ 10 TEME
pedepara, npearatoTcsi peKOMEHAAINHN).

6. CIIMCOK JIUTEPATYPHI.

TpedoBanus k opopmiaeHuro pedepara

O0beM pedeparta MOKET KoJiebaTbes B Ipenenax S5-15 nmeyaTHbIX CTPAaHULL; BCE
IPUJIOKEHUS K paboTe HE BXOJAT B €€ 00BEM.

Pedepat nomxeH ObITh BBIIOJHEH TPAMOTHO, C COOJIIO/IEHUEM KYJIBTYPHI
U3JI0KEHUSL.

OO0s13aTENIbHO T0JIKHBI UMETHCS CCHUIKM HA UCIIOJIb3YEMYIO JINTEPATypYy.

JloimkxHa ObITH COOJTIO/IEHA MTOCIIEI0BATEILHOCTh HAMCaHUsl OMOIMorpaduyecKoro
ammapara.

Kpurepuu ouenku pedepara
¢ AKTYaJbHOCTh TEMBI HCCIICAOBAHMS.
e CoOOTBETCTBUE COACPKAHUS TEME.
e [nybuna mpopaOOTKK MaTepuana.
e [IpaBUIBLHOCTH M MOJHOTA UCIIOIH30BAHUS HCTOYHUKOB.

e CootBercTBre ohopmiieHUs pedepaTa CTaHAAPTaAM.



IIpumepHas cTpyKTYypa 10KJIaAa

JlokJiaz - BUJl CaMOCTOSITENIbHOM pabOTHl.
1.Ilpu HanncaHuy 10KJIa/a MO 3a/laHHOM TeMe COCTaBbTE IUIAH.
2.ITonOepute OCHOBHBIC HCTOYHUKH.
3.B npouecce pabOThl ¢ MICTOYHUKAMU CUCTEMATU3UPYUTE MOTYYEHHBIE CBEACHUS
4.Cnenaiite BBIBOJBI U 0000IIEHUS.
[To cBOMM LEJISIM M 3a/1a4aM MMOATOTOBKA JOKJIAa COBIALAET C LEISIMU U
3aJjauaMM [OArOTOBKU pedepara. O1HaKO 10KIaa B 00JIbIIEH Mepe CrIocOOCTBYET
(OpMUPOBAHNIO HaBBIKOB UCCIIEOBATEIBCKOM pabOThI, IPUYYAET CTYIEHTA
KPUTHUYECKU MBICIIUTB, J1€JaTh CAMOCTOSATEIbHbBIE BBIBO/IbI, BBIIBUTATh HOBBIE UJIEU

U TIPEITIOKEHUS.
He6onb110i1 mo 06beMy 10KIIa]T Ha3bIBAIOT COOOIIEHUEM.



ITamMsATKA 110 COCTABJICHNIO ONIOPHOI0 KOHCIEKTA
[Ipu coctaBiieHHUU OMOPHOTO KOHCIIEKTa HEOOXOIMMO MTIOMHUTH :

1) Ywucio 6710KOB B KOHCITEKTE He Oosiee 7 (ONMTHMAIbHBIA BapHaHT S)

2) Bce Oyoxu pa3aenuMel

3) B koHcriekTe pa3memaeTcss OCHOBHasE MH(OpMAIUS IO NU3y4aeMO TeMe
4) O0ObeM KOHCIIEKTa - TUCT A4

KoHcnekTnl
Nel

Tema “ Cucrema “3emus - Jlyna” ”

Jlyna — Onmkaiiiiee K 3emiie HEOECHOE TEJIO U €€ ECTECTBEHHBIN CYyTHUK. JIyHa
JieJaeT OJAMH 000POT BOKPYT 3eMJiu 3a 27,3 CYT. U C TAaKUM Ke EPUOI0M
BpallacTCsl BOKPYT CBOEH OCH, TO3TOMY C 3€MJIM BUJHO TOJIBKO OJTHO €€
nosymapue. O6patHyto cTopoHy JIyHbI BriepBbl€ YaJI0Ch YBUIETH TOJIBKO 7
okTs10ps 1959 1., KOoraa coBerckas apTomaruueckas cranius «Jlyna-3» obnerena
JIyny u cotorpadupoBaia ee 00paTHYIO CTOPOHY, IEpPEIaB CHUMKU Ha 3eMIIIO.
Jlyna, nogoOHo 3emuie, mpeacTaBiisieT coO0M TEMHBIN HEMPO3payHbli 11ap,
CBETAILMN OTPAXKEHHBIM COJHEYHBIM CBETOM. COJHIIE BCEr/1a OCBEIAET IPUMEPHO
IIOJIOBUHY 3TOrO IIapa, Apyras I0JOBHUHA ocTaercs TeMHou. Ho tak 3emie
OOBIKHOBEHHO OBIBAIOT OOpAILIEHBI U YaCTh CBETIIOTO BUAUMOTO MOJyIIApHUs, U
YacTh HEOCBEIIEHHOTO, TO JIyHa OOJBIIYIO 4aCTh BPEMEHH Ka)KeTCsl HamM
HemnoJIHOM. Paznuyator yeTbipe ocHOBHBIE (a3bl JIyHbI: HOBOJTyHUE, TTepBast
YETBEPTh, MOJHOJIYHUE U MOCIAEAHSS YETBEPTD.

Ha pucyHke noka3assl nojioxxenust JlyHel oTHocuTesbHO 3emuid 1 ConmHua s
pa3nuyHbIX ¢a3.
HNHTepBan BpeMeHN MEK1y ABYMS MOCIEI0BATEIbHBIMA HOBOJIYHUSIMH, PABHBIN
29,5 cyT., MOay4ns1 Ha3BaHUE CUHOANMYECKUM Mecsl (epruoa). CUHOANYECKUMA
MECSIL] JIE)KUT B OCHOBE JIYHHOTO KaJICHIAPSI.

CosiHeyHbIe U JIYHHBIC 3aTMEHMS.
[lepnonnuecku JIyHa 4aCTUYHO MM TOJIHOCTBIO 3acyioHseT CoHIe — Takoe
SIBJICHUE HA3bIBACTCS COJTHEYHBIM 3aTMEHUEM, OHO MOKET IPOU30UTH BO BPEMS
HoBoJlyHuH. Korna JlyHa monagaeT B TeHb 3€MJIM, HACTYIIAET JYHHOE 3aTMEHHUE,
KOTOPOE MOKET HACTYIIMUTh BO BpEMs MOJHOIYHHUU. Beaneacrere HakiIoHa JTyHHOU
OpOUTHI K SKJIMIITUKE ITH SIBJICHUS IPOUCXOIAT HE KKl MECSI, a 3HAUUTEIbHO
pexe. Ha npoTspkeHnH KaleHIapHOTo rofa MPOUCXO0IAT OT 2 A0 5 COTHEYHBIX
3atMeHud U OT 0 10 3 JIyHHBIX 3aTMEHUI.
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Emie 1peBHrE BaBUIIOHSHE 3aMETHIIN, YTO BCE 3aTMEHUS TOBTOPSIOTCS B TOM K€
nopsiike mpuMepHo uepe3 18 et u 11 aueit. DToT nepuoj y IpeBHUX BaBUJIOHSIH
HazbIBasicsa LuKIoM Capoca (B epeBoJi€ C ETUIIETCKOTO apoC — MMOBTOPEHUE), UM
N0JIb30BAJIMCh JUJIS PEACKA3aHUN 3aTMEHUI.

IIpuanBHbIE ABJICHUA
[Ton neiicTBHEM JTYHHOTO MPUTSHKEHUSI BOAHASI 0007104YKa 3€MJIU IPUHUMAET
CJIETKa BBITSHYTYIO B CTOpPOHY JIyHBI (M IPOTUBOIIOIOKHYIO CTOPOHY) GOpMY.
Tawm, rae JIyHa Bbllie BCEro Haj FTOPU30HTOM U T'JI€ HUXKE BCErO MO FTOPU30HTOM,
oyzaer npuiuB. Ha Bocxone u 3axoze Jlynsl OyayT HaOIIOAaTHCS OTJIMBHI.
JleficTBUTENBHO, OMMKaiias K JlyHe Touka Oy/eT UCIBIThIBaTh OOJIbIlIEe
npuTsbkeHue K JIyHe, yem LeHTp 3eMIIH.

Ne2
Counue. Bpems. Kanengaps

[Tocme Bcel OTOW CKy4HOM MaTEeMaTHUKH, IIOTOBOPUM O BeIIax OOBIJCHHBIX.
[ToroBopum o Comuiie. OHO HaM CBETHUT, TPEET U MOKA3bIBAET BOCIUTAHHBIM JIFOJSM
KOTJa ChaTh, a KOTJa BCTaBaTh. bbhUTo OBl HECMpaBe IMBO OOOWTH €r0 BHHUMaHHUEM
aCTPOHOMOB. JTO HE CMOTPSA Ha TO, YTO COJIHIE MMEHHO aCTpOHOMaM JOCTaBJIACT
MHOTO XJ10noT. OHO MO3BOJISIET HAOJIIOAATh YTO-TO Ha HEOE JIUIIL HOUYbIO, a THEM HE
TEPIIUT HUKAKOW KOHKYPCHIIMH, 3aCTaBIIssl JTIOOOBAThCSA JHINL COOOH. A TeM, KTO
JKUBET B TPHUITOJSPHON 30HE, Ha JIETO MOXXHO BOOOINE YXOAHWTHh B OTITYCK, COJIHIIC
BOOOIIEe HE 3aX0AUT. YTOOBI HE THEBUTH CBETHJIO, PACCMOTPHUM €TI0 ¢ TOYKU 3PCHHUS
IBIDKEHHS 110 HeOy. Kak MBI y)XKe TOBOPWJIM B MEPBOM TJIaBe, M3-3a TOTO, YTO 3EMJIA
BpaIaeTcsi BOKPYT CBOECH OCH HaM Ka)KeTCs, YTO BpamaeTcsl Bcsi HeOecHas cdepa, HO
3BE€3/bl HETOJIBUKHBI JIPYT OTHOCHUTENBHO Jpyra. COJIHIIE TAKKE BPaIACTC BMECTE
CO BCEMHU BOKPYT 3€MJIM, Jejias MOJHBIM 00OpOT 3a CYTKH, HO M 3/I€Ch OHO XOYEeT
BbIJICNIUTHCA. [[es10 B TOM, 4TO 3eMilsl BpalllaeTCsi HE TOJIbKO BOKPYT CBOEU OCH HO U
Bokpyr CoJHla, Jenas MOJIHBIA KPYT 3a Tojl. A 3To o3HayaeT, yTo COoJHIEe TOKHO
JIBUTATbCS U cpeau 3Be3d. [loyemy Tak mpoucxoaut? BcrmomHuTe, KOTraa BbI €/I€TE,
OeXUTe WM JIETUTE, KaK Obl OBICTPO BBl HE JABUTAIMCH, OOBEKTHI yAaJICHHBIE OT Bac
(oGmaka HarpuMep) MOYTH HE ABMXKYTCS, a BCE, UTO PSAJOM MPOHOCHUTCS C IPHITNIHOM
cKopocThlo. Tak ke 1 Bo BceneHHoM, 3B€3/1bl OUE€Hb JAIEKH OT HAC MO CPAaBHEHUIO C
ConHueM, MOATOMY MOXHO CYMTaTh, 4YTO 3BE€3]IbI CTOSAT Ha Mmecte, a ConHie
nBIKeTcs. MOXKHO aoragaTthes, 4To 3a ro CoJiHIle NMPUXOAUT B TY )K€ TOUKY ,CpEau
3BE3]1, OTKYJla Ha4aJIo CBOU My Th. [IpMHATO Havamo COTHEYHOrO MyTH CYUTATh TOUKY,
KOrJ]Ja BECHOM JI€Hb PaBEH HOYM, BOT TEHEPh SICHO YTO 3TO 32 TOYKA. DTO TOYKA
BECEHHETO PAaBHOJICHCTBHS, OT KOTOPOW BEAETCA OTCYET MPSAMOTO BOCXOXKICHUS B
HKBATOPHAIBHON CHUCTEME KOOpAMHAT. J[BUrasce cpeau 3Be3n, 3a 12 mecsnes, ConHue
npoxXoauT 12 co3Be3uid, KOTOPbIE HA3bIBAIOTCS 30/IMaKaIbHBIMU. Takoe COBIAJCHUE
HE MOIJVIO YKPBITBCA OT YEJIOBEUECKOTO B30pa, KOTOPBI BO BCEX KPACHUBBIX
COBIIAJICHUS BUJIUT TallHBIN cMbIca. M300penu acTposioruto, JKeHayKy, KOTOPOU 110
CUX TOpP OOBSICHSIIOT HEKOTOPHIM JIIOISM MPUYNHY WX YCIeXoB U Heyaad. OCTaBUB B
nokoe BiaussHUEe CoOJHIA HAa XapakTep JIIOJEH, OTMETUM, YTO pa3 OHO ABUIKETCA B
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TEYEHUH T0/1a, TO U BUJETh OHO MO3BOJIAET B Pa3HOE BPEMs rojia pa3Hble CO3BE3MS.
Heno B Tom, uto nHem CoJjHile ocBemaeT atMocdepy U KpacuBoe rojiyooe HeEOO He
JAET Pa3jIuuMuTh HAa HEM 3BE3/bl, KOTOPbIE HE TAKUE SIPKHUE, U TO3ITOMY 3BE€3/Ibl BUJIHBI
JUIIb HOublo, Korza CoJiHLE 3aX0guT 3a 3emiio. Mbl MOXXEM BUAETH JIMILIb TE
CO3BE3/IMs, KOTOPBhIE HAXOJATCS MO JPYrYI0 CTOPOHY OT 3emiu. JlBuraercs cpeau
3Be31 CoJHLE, ABUTAaeTCsl U y4YacTOK CO3BE3[UH, KOTOpPHIE MOXHO YBUJIETh.
Hampumep Opuon BujeH nuimb 3uMoil. Takoe Heyn00cTBO ncnpaBuMo. HyxHO wm
OPOJUIUTh HOYBb (3TO BO3MOXKHO HA IIUPOTax OJM3KUX K MOJIIOCY), WIH YHUTH OT
atMocgepsl (MocnaTh TENIECKON B KOCMOC), YTO ¥ MPUMEHSIOT YaCTO Ha MPAKTHKE.

[ToroBopum o BpemeHH. 60 CEKyH]I COCTaBISAIOT MUHYTY, 60 MUHYT COCTaBJISIOT
yac, 24 yaca COCTaBJISIIOT CyTKH. A KakK MbI y3HaeM, 4to npouuu cytku? [locmorpen
Ha yacel U Bce. Ho cyTku mpuaymanu, Korjaa 4yacoB HE ObLIO, MO MPUHIMUIY JIEHb U
HOYb — CYTKU Ipoyb. BOT 31ech HEe Bce Tak MpocTO. MBI 3HaeM, UTO 3a CYTKH 3eMIIs
JIEJIaeT MOJHBIA 000POT BOKPYT CBOEH OCH, 3TO MOXHO 3aMETUTh IO TOMY, UTO KaKas-
HUOYIb 3B€3/1a 3aliMET CBOE MpekHee MecTo. Bpems mexay nByms OmmkalmmMmu
OJIMHAKOBBIMH TIOJIOXKCHHUSIMU 3BE3/IbI Ha3bIBACTCS 3BE3AHbIMM cyTKamu. U Bpems
U3MEPSAEMOE T10 3BE3/IHbIM CyTKaM Ha3bIBAa€TCs 3Be3HBIM BpeMeHeM. B ObiTy Takum
BpEMEHEM T0JIb30BaThCsl HEYJAO00HO, BElb JACHb U HOUb ompenenser CoHie, a OHO
MOCTOSIHHO JIBWKETCSA CPEIU 3BE3[, U MO 3BE3JHOMY BPEMEHH BOCXOJHUT M 3aXOJUT
MOCTOSIHHO B pa3Hoe Bpemsi. Buepa Bocxon Obu1 B 9 yacos, 3aBtpa B 10, neno noitaer
0 TOTO, 9TO 2 4Yaca AHSA OyayT HOYbl0. UTOOBI M30eXkaTh 3TOr0 KOIIMapa BBEIH
COJTHEYHOE BpeMs, KOTOPBIM BC€ M TOJB3YIOTCS. Hammm cyTku ompenensroTcss Kak
BpEMsI MEXK/y IBYMsI OJJMHAKOBBIMU MOJI0KEHUAMHU COJIHIIA, HATPUMEDP MEXK]TY ABYMSI
NOJIYAHSIMU, KOTJa BbICOTA COJIHLA MakKCHUMallbHa. DTU CyTKU Aenar Ha 24 daca,
BpeMsl MakKCUMajibHOM BbICOTHI COJHI@ HA3bIBAIOT MOJJIECHb, 3TO 12 yacoB. He
CIly4alilHO paHbllleé TOJb30BAIUCH COJHEYHBIMM 4Yacamu. Eciu BOUTH B 3eMITIO
BEPTUKAJIBHBIN KOJBIIIEK, TO OTOpacbiBaeMas TE€Hb OyAeT MMETb MHUHUMAJbHYIO
JUMHY, Koraa BbicoTa CoslHIIa MakcuMmaiabHa, 3TO M €CTh MoJAeHb. [locnmemgHee
3ameyanue, CONHIE JBUKETCS HEPAaBHOMEPHO M YTOOBI CYTKH ObUIM OJUHAKOBBIMU
npuaymanu cpeadee CoJiHIE, KOTOpO€ IBMKETCS PaBHOMEPHO, BOT IO 3TOMY
BooOpaxkaemomy cpenHeMmy COHITY U U3MEPSIOT COJTHEUHOE BpeMs.

Tenepr mogaymMaeM Kak BBIICHUTB, YTO TOA Tpoiien. Bpome Obl Tiiymsiii Bompoc,
otcuutan 365 cyrok u Bce. Ho 3emus nemaer monHbiii 060pot Bokpyr CoiHIE HE 3a
1IEJI0€ YUCIIO CYTOK. 3emiid He 0o0s3aHa BpallaTbCsl TakK, YTOOBI A€JIaTh 000POT BOKPYT
ConHIra 3a 11ei0e 9ucio 000poTOB BOKPYT CBOCH OCH. 3/1eCh HaM HE TOBE3JI0. 3eMJIs
nemnaet 06opot Bokpyr CouHiia 3a 365 cyTOK , ¥ MOYTH 6 4aCOB. ITO HEJNb351 OCTABUTH
KaK €CTh, HHA4Y€ HOBBIA 'O/l MPHUIETCS BCTPEYaTh HE B 12 4acoB HOUM, a KaXK/bIil pa3 B
pa3HOE BpeMsl, WIHM €CIIUM OCTaBUTh 365 CyTOK, TO HAUHYT JIBUTAThCSl BPEMEHA roja, 1
MOCTETICHHO 3UMa OyJieT HaunHaThea B Uione, a neto B Jlekabpe. HyxHO kak-To Bce
npumuputb. Hanpumep ynoO6HO octaTku B 6 yacoB 3a 4 roaa coOparh B JIMIIHUE
CYTKH Y BCTAaBUTh JONOJIHUTENBHO B 4-i roa. Tak u caenanu, CyTKA OTAAIA CAMOMY
Hulemy mecsy @espamo. Kaxapiii 4-if o Ha3pIBa€TCsl BUCOKOCHBIM U MMeeT 29
¢deBpans. Tak ObUI CO3/1aH IOIMAHCKUM KaJleH1aph. B mpourpeliie octaauce Julib Te,
KTO poauics 29 deBpansi, UM MIPUXOAUTCS OIMKNOATHCS, OTMeYast IeHb POXKICHUS Yy Th
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paHbIlle WJIA YyTh IMI03KE TOJOKEHHOTO, HO JJII BCEX OCTAJIbHBIX BOIIAPUIICA
OTHOCHUTENBHBIN NOPSIOK. OTHOCUTEIBHBIN ITIOTOMY YTO TEM, UTO OCTATOK HE PaBeH 6
yacaM, a HEMHOTO MEHbBIIIE U HY>KHO YTO-TO JIeJlaTh C OCTaBIIMMHCS MUHyTamu. 3a
BEeKa OHM HAKOIIAT OIIMOKY M3MepsieMylo CyTkamu. Pumckuii mana ['puropuii penmn
WCIIPAaBUTh W 3Ty HENMPHUSATHOCTH IMOCJTE €ro YKa3aHWil ObLT BBEJCH I'PUTOPHUAHCKUIN
KaJICH/Iaph MO0 KOTOPOMY T€ rojia, HOMEp KOTOphIX okaHuuBaroTcsa Ha 00 u He AensTcs
0e3 ocratka Ha 400, cCAUTAIOTCS HE BUCOKOCHBIMHU, a MIPOCTHIMH, TO €CTh TaKUE TO/Aa
kak 1700, 1800, 1900 umerot 365 cytok, a roma 1600, 2000, 2400 umerot 366 CyTOK.
Tako#t kasleHgaph ObLT IPUHAT B Hamel crpane B 1918 romy, korma ObI0 B MOJIE BCe
HOBOe. MareMaTuka ¢ aCTpPOHOMHEH MOAapUiIn OOIIECTBY Oosiee TOUHBINM KaJIeHIaph
B3aMEH CTAPOMY FOJIMAHCKOMY.

Ne3

MeToabl ¥ CIOCOOBI ACTPOHOMHUYECCKUX HCCJIeOBAHMIA.

W3naBHa OCHOBHBIM METOJIOM aCTPOHOMHUYECKHX MUCCIIETOBAHMA OBIIIO BU3yaIbHOE
HaOroieHne 3a HeOeCHbIMU TeaMu. OCHOBHBIM HHCTPYMEHTOM IPU 3TOM
SBIISIIOTCSA ONTHYECKUE TEIIECKOIIBI.

[TpuHIMT ASHCTBHS ONTHYECKOTO TEIECKOIa 3aBUCUT OT €Tr0 THIIa, OJTHAKO BCE
OHHM OPUEHTHPOBAHBI HAa TO, YTOOBI COOPATh KaK MOXKHO OOJIbIIE CBETA,
MPUXOJIAIIETO OT HEOECHBIX CBETHII, CO3/1aTh UX U300paKEHUS U
CKOHIICHTPUPOBATh CBETOBBIE JIyUl HA MPUEMHUKE JTyYHUCTON SHEPIUH.

o THUIBI ONTUYECKUX TEIECKOIIOB:

e — NUH30BBIC (pedhpaKkTOpHI)
e — 3epKajbHBIC (pedIICKTOPHI)
e — 3EPKaJHHO-TUH30BbHIE

IIpuHuun gercTBUA peppakTopos.

N3o00paskeHne moay4yaroT B pe3ysbTaTe MPeJOMIICHUS CBETA B JIMH3E OOBEKTHBA.
Hab6mronarens gukcupyer ero uepe3 okynsap. OObEKTUB U TPUEMHUK
n300paxkeHus (OKyJIsIp) )KECTKO coequHEHbI TyOycoM. I3MEHSTh MoJIoKeHNE
TEJIECKOIa TT03BOJISIET CTIeIIMAIbHASI MEXaHUUECKash KOHCTPYKIIMS — MOHTaX.
Henocrarkom pedpakTopoB sBIS€TCS TO, UTO JIMH3BI 00BEKTHBA 0014 al0T
abeppaiusiMu, KOTOPbIE BBI3BIBAIOT pa3MbIThIC (chepruueckas adeppaiiusi) uiu
OKpallleHHbIe (XpoMaThueckas abeppaiius) n3oopaxenus. [[pucyTcTByIoT TaKkxke
BHEOCEBbIE abeppanuu (KomMa, aCTUTMaTU3M ), MPOSIBISIOIMECS B U300paKEHUSIX
BHE TJTAaBHOM ONITHYECKOM OCH.

Jlst mcipaBiieHus abeppanuii 00bEKTUBBI KPYITHBIX pehpakmopos COCTABISIIOT U3
nBYX JUH3 (axpoMartoB). OOBIYHO pedpaKkTOPHl UCTIONB3YIOTCS IS U3MEPCHHSI
TIOJIOKEHUH 3B€3]] C BBICOKOH TOUYHOCTBIO U /TSl poTorpadipoBaHus YIaCTKOB
3Be3HOTO HeOa. VIX MPUMEHSIOT B aCTPOMETPUUYECKHIX U 3BE3THO-
aCTPOHOMHUYECKUX uccienoBanusx. [ [puHIun newctBus pediekTopos.
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Teneckonbi-peduieKTOpbI UCTIONB3YIOTCS B acTpodusuke. B ux KOHCTpyKIMH
UCIIOJIb3YETCsl HE MPEIOMIIEHUE, a OTpakeHue cBeTa. B HuxkHel yactu TyOyca
YCTaHaBJIMBAIOT 3€pKaio, (POKyC KOTOPOro HaXOUTCs JMO0 BHYTpH TyOyca
(pedniextop ¢ npsMbIM (pokycom), OO BHE €ro. 3epKajbHble 00BEKTUBBI TOPA3/IO0
COBEpUIEHHEE JIMH30BbIX, ITIOCKOJIBKY Y HUX OTCYTCTBYET XpOMaTH4YECKas
abepparnusi. s yctpanenus cepuueckoi abeppalny OTpaXkarolyro
MOBEPXHOCTh BOTHYTOTO 3€pKajia BBIMIOJIHAIOT B hopMe mapadboionaa. ITo ropasjio
IPOILE, YEM U3TOTABIMBATH JTUH3bI COOTBETCTBYIOIIUX Pa3MEPOB, MIOCKOJBKY Y
3epKaj 00paboTKe MoABepraeTcs TOJBKO OJHA OTPaXKAIOIasi TOBEPXHOCTb.
[TepBoii mHUPOKO pacIpOCTPaHEHHON ONITUYECKON CUCTEMOM OblIa cucmema
Kacceepena, cocrosiiias u3 BOrHyTOro napaboJInyecKoro 1 BBITYKIIOTO
TUNEepOOTNYECKOTO CTEKIISTHHBIX 3€pKaJl, C HAHECEHHBIM aJTIOMUHUEBBIM
noKpbITHEM. OJTHAKO 3T KOHCTPYKIMHU ObUIH KpaitHe rpoMo3aku. boiee
KOMIAKTHBIMU OBLITN meneckonuueckue cucmemuvl Puuu-Kpemvena, B Hux rnaBHoe
3epKajio uMeno GopMy HECKOJIBKO OTJIIMYHYIO OT Mapabosou/a,

BCIIOMOTaTeNIbHOE — OTJINYHYIO OT runepOo0Ionaa.

BonbuuM npopbIBOM B KOHCTPYHPOBAHUU TEJIECKOIIOB CTAJIO U300pETEHNE
coBeTckum ontukom /1. JI. MakcyToBbIM meHuckoso2co meneckona. MEHUCK —
TOHKasl BBIITYKJIO-BOTHYTAsl JINH3a MAJIOW KPUBU3HBI, KOTOpasi yCTaHABIUBACTCS B
BEpXHEHN yacTu TyOyca /Ui UCIIpaBIICHUs HEAOCTATKOB IJIaBHOTO 3epKaia. B
KaueCTBE JOTIOJHUTEIBHOTO 3€pKaja UCIOIb3YETCsl HAlIbUIECHHOE HAa TOBEPXHOCTHU
MEHHCKa KPYIJI0€ aJlOMUHHEBOE IISITHO.

Jpyroii BaxXxHbIII METO/ MCCIEA0OBAHUS HEOECHBIX TEJI OCHOBBIBAETCS HA TOM, YTO
BCE TEJIa UCITYCKAIOT U3Ty4YCHUE PA3IMYHOMN JJIMHBI BOJHBI. ¥ CTAHOBKHU, KOTOPHIE
MO3BOJISIIOT IPUHUMATh PATUOU3IIYYEHHE OT KOCMUYECKUX OOBEKTOB,
Ha3bIBAIOTCS paduomeneckonamu. OHU COCTOST U3 AHTEHHBI U YyBCTBUTEIBLHOTO
pPaaMONIPUEMHHUKA C YCUITUTEIIEM.

AHTEHHBI IPEJICTABISIIOT COOON mapaboInYecKrue OTpaXKaTeNIn, CHOCOOHbIE
IIPUHUMATh BOJIHBI B UANIa30HE OT MUJUIMMETPA 1O HECKOJIBKUX METPOB.
AHTEHHBI HATOMHUHAIOT 3epKajia pegiekmopos. B dhokyce napadononaa
pa3MeniaeTcs yCcTpoucTBO AJisi cOOpa U3JIydeHusl, Ha3bIBaeMoe 00IydaTesieM.
PaguonprueMHUK NIPUHUMAET U YCUIIMBAET SHEPTHIO, MOTYYSHHYIO OT 00JTyyaTes,
BBIICIJISIET 3a/IaHHYIO YaCTOTY CUTHAJIA U PETUCTPUPYET PE3YIIbTAT.
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IIucbMennasi KOHCYJbTAalUA 110 PCIICHUIO 3a/1a4.

Hamno: Pemenmne:

M =5.97 - 102* kr CocTaBuM cHECTEMY VPaBHEHHIL.

; Hexos 13 2ro sakoda Herortona:
o . 1022

m = 7.35-10* xr GMm

=M
R =384 -10° gz oo
GMm
i RE e {Mrl =M oy = L0
HaiTu 6apuuenTp rn+nr=R 1" M+m
i Y A rp=4670kM R, = 6374 kM
R?
GMm —_—y BapHueHTp HAXOMTCS Ha IIVOHHE
Rz % 1704 KM OT HOBEPXHOCTH 3eMIII.
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