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IHosicHuTeIbHAA 3aIHCKA

MeTtoauueckue yka3aHus 110 BBIIIOJIHEHUIO BHEAYAUTOPHOM
CaMOCTOSITENILHOM pabOThI 10 y4eOHOU JUCIUIINHE ACTPOHOMUS
IpeJHa3HaYeHbI JJIs CTYJEHTOB OYHOM (pOpMBbI 00OyUEHHUs CHELUAIBHOCTH
36.02.01 Berepunapus .
BrinonHeHne BHEAyAUTOPHON CaMOCTOSITEIbHOU paOOThI ABISETCS 00513aTENbHON
JUISL KQKJI0TO CTYZIEHTa, €€ 00BEM B yacax OnpeesieTcs JeHCTBYIOMUM padounmM
yueOHbIM TianoM BIIOY BO «Bosoroackuii arpapHO-3KOHOMUYECKUI
KOJUTEIK.
KonmuecTBo aynutopHbIX 4acoB -46 4acoB, caMocTosTeabHas paboTa — 2 yac.
OCHOBHBIE 1IE€IH CaMOCTOSITENIbHON paboThI:

- CUCTEMATH3ALNs U 3aKPEIUICHUE 3HAHUM U IPAKTUYECKUX YMEHUN CTYIECHTOB;

-yri1yOJIeHHEe U pacliipeHre TEOPETUUECKUX 3HAHUM, PopMHUpPOBaHUE YMEHUN
UCIIOJIb30BaTh CIIPABOYHYIO JOKYMEHTAIIUIO U JIOMOJIHUTEIBHYIO TUTEPATYPY;

-pa3BUTHE MO3HABATENIBHBIX CIIOCOOHOCTEN M aKTUBHOCTH CTYAEHTOB, TBOPUECKON
WHULMATUBBI, CAMOCTOSATEIBHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;
-opMHUpOBaHUE CAMOCTOSITEILHOTO MBIIIJICHUS;

AcCTpOHOMHSI - OZIHA U3 JPEBHEWIINX €CTECTBEHHBIX HAyK - OTHOCHUTCA K
00JacTAM YeJIOBEYECKUX 3HAHUM, MOJIYYMBIIMM JWHAMUYHOE pa3Butue B XXI
BEKE, U CYILECTBEHHO BJIMsIET Ha (JOPMUPOBAHME M PACIIMPEHUE MPEICTABICHUN
YeJI0BEKa 0 MUpe U BceneHHou.

N3yyenne y4eOHOM AMCHUIUIMHBI «ACTPOHOMHS»  HAmpaBi€HO Ha
O3HAKOMJIEHUE C JOCTUKEHUSAMH COBPEMEHHOUN HAayKHU U TEXHUKH, (POpMUpOBaHME
OCHOB 3HAaHUH O METOJaxX, pe3yJbTaTax HCCIeI0BaHul, (yHAAMEHTAIbHBIX
3aKOHaX MPHUPOJbI HEOECHBIX TEJ, M, HApAAy C IPYTMMH y4eOHBIMU MpPEIMETaMHU,
CIOCOOCTBYET (POPMUPOBAHUIO €CTECTBEHHOHAYYHOM T'PAMOTHOCTU W Pa3BUTHUIO
MO3HABATENIbHBIX CTOCOOHOCTEH 00yUarOIIUXCHL. .



CAMOCTOATEJIBHASA PABOTA CTYJAEHTA

No Coneprkanue Metoanueckoe
n/n HaunmenoBanue TeMsl paboThI Yacer obecrieueHue
ActpoHomus, ee 3HaueHue U | CoCTaBUTH CXEMY CBS3H Actponomus. bazossiii
CBSI3b C IPYTUMU aCTPOHOMUH 1 ypoBeHb. 11 ki1. :
HayKaMH C IpyrUMHU HayKaMH y4eOHHK

[DnexkTpoHHbIN
pecypc]/b. A.
BopoHniios-

Benpsamunos, E. K.

Crpayt. — M.: [Ipoda,
2018.

1 ActpoHomusi. bazoBbiit
CrenaTh pUCYHOK CMEHBI
ypoBeHb. 11 K. :

¢a3 Jlynsl yaeOHHK

[DneKTpOoHHBIN
pecypc]/b. A.
Boponios-
Benpsamunos, E. K.
Crpayrt. — M.: [Ipoda,
2018.

Paznea 1. [IpakTuyeckue
OCHOBBI 2CTPOHOMHUH

CocraBiienue
KOHCIEKTa 1

»

UTOI'O 2




TpeGoBaHusA K BBINOJTHEHUIO M 0POPMIICHHIO CAMOCTOATEILHBIX PadoT

o0k whE

CamocrosiTenbHast paboTa BBIMOJIHSAETCS HA OTJAEIBHBIX JIUCTAX.

. TUTYyJIbHBIN JUCT OJDKEH OBITH MOAMKCAH COTJIACHO 00pasIa.

PaboTa nomkHa OBITH BBHINIOTHEHA aKKypaTHO U pa300pPUHBO.

Kaxnyto 3ajanie HaJ0 HAYMHATH C TOJIHOM 3allUCH €0 YCIIOBHUS.
BelmoniHeHNE 3aaHKs JKETATENbHO pacnoiaraTb B yKa3aHHOM MOPSIJIKE .
Pemienue 3a1anus JOJIKHO COMPOBOKIATHCS KPATKUMHU, HO JOCTATOYHO
000CHOBaHHBIMH TOSICHCHHUSIMHU.

YepTrexku cienyeT BHIMOIHATh KapaHIAIOM C UCIIOIb30BaHUEM YEPTEKHbBIX
WHCTPYMEHTOB.

CamocrosiTenbHbIe padOThI IOJKHBI OBITH BBITIOJIHEHBI B TIEPUO]] U3YUCHUS
TEMBL.



OO0pa3sen TUTYJIBHOTO JIMCTA CAMOCTOSITEJILHOM PadOTHI

JlemaptameHT oOpa3zoBanusi Bosorojickoit o6mactu

BITOY BO «Bonoroackuii arpapHO-3KOHOMUYECKUN KOJLIEI)

Tema

Crynenra (ku) TPYIIIbI 1 kype

(bammus) (M)

CriennajabHOCTb:

OrueHka:

(moamuch TpenoaBaTes)

2020 r.




IIpuMmepHas cTpykTypa pedepara

1. TuTynbHBIN JTUCT.

2. OrnasieHue (B HEM IOCJIEIOBATENLHO M3JIaraloTCsl Ha3BaHUS MYyHKTOB
pedepara, yka3zbIBalOTCS CTPAHUIIBI, C KOTOPBIX HAUMHAETCS KaXKIbIH MYHKT).

3. Beegenue (dopmynupyercs cyTh HCCieayeMoi mpoOsieMbl, 000CHOBBIBACTCS
BBIOOP TEMBI, OTIPEICISAETCS €€ 3HAYUMOCTb M aKTyallbHOCTh, YKa3bIBAIOTCS 11EJIb U
3amauu pedepara, JaeTcs XapaKTepUCTHKA UCTIOIB3YEMOH JIUTEPaTyPHhl).

4. OcHOBHas 4yacTh (KaXKIblid pa3zien ee, JOKa3aTelIbHO PacKpbIBas OTACIIbHYIO
po0JIeMy WU OJTHY U3 €€ CTOPOH, JIOTHUECKH SIBJISICTCS TIPOJOIKECHUEM
MPEABIAYINEro; B OCHOBHOM YaCTH MOTYT OBITh NIPEACTABICHBI TAOJIUIIBI, TPAdUKH,
CXEMBI).

5. 3akmtoueHue (MOABOISTCS UTOTH MUIH JA€TCS OOOOIIEHHBIM BBIBO/I 110 TEME
pedepara, npeararoTcsi peKOMEH/IAIHH ).

6. CIIMCOK JIUTEPATYPHI.

TpedoBanus k opopmiieHuro pedepara

O06BeM pedepata MOXKET KoJieOaThCsl B Tipejienax 5-15 nmeyarHsix CTpaHUIl; BCe
MPUIOKEHUS K paboTe HE BXOJIAT B €€ 00BEM.

Pedepar nomxeH ObITh BBINOJIHEH IPAMOTHO, C COOJIIOICHUEM KYJIbTYpPbI
U3II0KECHHUS.

O0s13aTeNBHO TOKHBI UMETHCS CCHUIKU Ha MCTIONB3YEMYIO JTUTEPATYPY.

JlomkHa OBITH COOTIOIEHA TTOCIIEA0BATEILHOCTD HAIMMCAHUsT OMOIOrpaduIecKoro
amnmapara.

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

e CootBerctBre oopmileHUs pedepaTa CTaHAAPTAM.



IIpumepHas cTpyKTypa I0KJIajaa

JlokJiaz - BUJl CaMOCTOSITENIbHOM pabOTHI.
1.Ilpu HanMcaHuy 10KJIa/a MO 3a/laHHOM TeMe COCTaBbTE IUIAH.
2.IlonOepute OCHOBHBIE HICTOYHUKH.
3.B nponecce pabOThl ¢ MICTOYHUKAMU CUCTEMATU3UPYUTE MOTYYEHHBIE CBEACHUS
4.Cnenaiite BBIBOJBI U 0000UIEHUS.
[To cBOMM 1ENISIM M 331a4aM MOATOTOBKA JOKJIa/a COBIAJAET C LEISAMH U
3aJjayaMM [OAr0TOBKU pedepara. O1HaKO 10KIaa B 00JIbIIEH Mepe CIoCOOCTBYET
(OpMHUPOBAHNIO HaBBIKOB UCCIIEIOBATEIBCKOM paObOThl, IPUYYAET CTYAEHTA
KPUTUYECKH MBICIIUTD, J€1aTh CAMOCTOSITEIbHBIE BBIBO/BI, BBIIBUTAaTh HOBBIE UJEU

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



ITamaTka M0 coCcTaBJIEHUIO OIMOPHOI'0 KOHCIICKTa
HpI/I COCTABJICHUHU OIIOPHOI'O KOHCIICKTA H606XOIII/IMO ITIOMHUTD .

1) Yucno 0J0KOB B KOHCIIEKTE He Oosiee 7 (ONMTHMAaIbHBIA BapHaHT S)

2) Bce O110xu pa3aenuMsl

3) B xoHCIIeKTe pa3MelnaeTcss OCHOBHAas MH(pOpMAIMs IO U3ydaeMon TeMe
4) OObeM KOHCIIEKTa - TUCT A4

Koucnexkrsl
Nel

Tema “ Cucrema “3emus - Jlyna” ”

Jlyna — Onmkaiiiiee K 3emiie HEOECHOE TEJIO U €€ €CTECTBEHHBIN CYyTHUK. JIyHa
JieJaeT OJAMH 000POT BOKPYT 3eMJiu 3a 27,3 CYT. U C TAaKUM Ke EPUOI0M
BpallaeTcsi BOKPYT CBOEH OCH, TO3TOMY C 3€MJIM BUJHO TOJIBKO OJTHO €€
nonymapue. O6patHyro cTopoHy JIyHbI BOEpBbIE YAAIOCH YBUAETH TOJIBKO 7
okTA0ps 1959 1., korga coBeTckas apTomatudeckas ctanius «Jlyna-3» obnerena
Jlyny u cdotorpadupoBaiia ee 00paTHYIO CTOPOHY, IEPEAAB CHUMKH Ha 3EMIIIO.
Jlyna, mono6Ho 3emiie, npeacTaBisieT cCoO0M TEMHBIM HEMPO3pAUHbIN 1I1ap,
CBETSIIINI OTPaKEHHBIM COJTHEYHBIM cBeTOM. COJIHIIE BCETJ]a OCBEIIAET MPUMEPHO
MOJIOBUHY 3TOrO 1Iapa, Apyras MojoBrUHA ocTaercs TeMHoi. Ho Tak 3emie
OOBIKHOBEHHO OBIBAIOT OOpAIIIEHBI M YaCTh CBETIIOTO BUIUMOTO MOJYIIApHs, U
4acTh HEOCBEIIEHHOTO, TO JIyHa OO0MBIIyI0 YaCTh BPEMEHHU KAKETCS HaM
HernoyiHOM. Paznuyator yeTsipe ocHOBHBIE (a3bl JIyHbI: HOBOJTyHUE, TTepBast
YETBEPTh, MOJTHOJIYHUE U MOCIEIHSSI YETBEPTh.

Ha pucyHke noka3ansl nojio>xeHust Jlynel oTHocuTesbHO 3emud n ConHua s
pa3nu4HbIX ¢a3.
WNHTepBan BpeMEHU MEK1y ABYMS MOCIEI0BATEIbHBIMA HOBOJIYHUSIMU, PABHBII
29,5 cyT., NOay4nI1 Ha3BaHUE CUHOANYECKUM Mecsl (epuona). CUHOANYECKUA
MeCHII JIEXKUT B OCHOBE JIYHHOI'O KaJICHJApsl.

CoJsiHeYHbIEe U JIYHHbIE 3aTMEHUS.
[leprognuecku JlyHa 4aCTUYHO WM MOJIHOCTBIO 3aciioHAeT CONHIE — TaKoe
SIBJICHHE Ha3bIBACTCS COJTHEYHBIM 3aTMEHUEM, OHO MOKET MTPOU30UTH BO BpeMs
HoBosiyHuH. Korna JlyHa nonagaeT B TeHb 3€MJIM, HACTYMAET JYHHOE 3aTMEHHUE,
KOTOPOE MOYKET HACTYIIUTh BO BPpEMS MOJHOIYHUU. BCeacTBre HaKiIOHA JIYHHOU
OpOUTHI K SKIUNTUKE TH SIBICHUS IPOUCXOIAT HE KAKbIN MecCsI, a 3HAUUTEIIbHO
pexe. Ha npoTspkeHnH KaleHIapHOTo rofa NPOUCXO0IAT OT 2 A0 5 COTHEYHBIX
3aTMeHMi 1 OT 0 10 3 JIyHHBIX 3aTMEHUM.
Emie npeBHrE BaBUIIOHSHE 3aMETHIIH, YTO BCE 3aTMEHUS TOBTOPSIOTCS B TOM K€
nopsike npuMmepHo yepes 18 et u 11 gHeit. ITOT mepuon y APeBHUX BaBUIOHSH
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Ha3biBasIcs ukiIoM Capoca (B IEPEBOJE C ETUIETCKOr0 apOC — MOBTOPEHHUE), UM
N0JIb30BAJIMCh JUJIS IPEACKAa3aHUN 3aTMEHUI.

I[IpuianBHbIE ABJICHUA
[Ton neiicTBHEM JTYHHOTO MPUTSHKEHUSI BOAHASI 0007104YKa 3€MJIM IPUHUMAET
CJIETKa BBITSHYTYIO B CTOPOHY JIyHBI (M IPOTUBOIIOIOKHYIO CTOPOHY) GOpMY.
Tawm, rae JlyHa Bblllie BCero Haji FOPU30HTOM U TJI€ HUKE BCETO MO TOPU30HTOM,
oyzaer npwiuB. Ha Bocxozne u 3axoze JIynsl OyayT HaOI04aThCsl OTIIUBBI.
JleiicTBuTEnbHO, OMMKaiiias K JlyHe Touka OyeT UCIBIThIBaTh OOJIbIlIEe
nputsokeHue K JIyne, yem neHtp 3emin.

Ne2
Couanue. Bpems. Kanengaps

[Tocme Bcel OTOW CKy4HOM MaTEeMaTHUKH, IIOTOBOPUM O BeEIIax OOBIJCHHBIX.
[ToroBopum o Comuiie. OHO HaM CBETHUT, TPEET U MOKA3bIBAET BOCIUTAHHBIM JIFOSM
KOTJa ClaTh, a KOTJa BCTaBaTh. bbpTo OBl HECMpaBe IMBO OOOWTH €r0 BHHUMaHHUEM
aCTPOHOMOB. JTO HE CMOTpPSl Ha TO, YTO COJIHIIE UMEHHO aCTPOHOMAaM JOCTaBJISIET
MHOTO XJ10noT. OHO MO3BOJISIET HAOJIIOAATh YTO-TO Ha HEOE JIUIIL HOUbIO, a THEM HE
TEPIIUT HUKAKOW KOHKYPCHIIMH, 3aCTaBIIssl JTIOOOBATHCSA JHINL COOOH. A TeM, KTO
JKUBET B TNPHUIIOJISIPHON 30HE, Ha JIETO MOYKHO BOOOINE yXOIWTh B OTITYCK, COJHIIC
B0OOOIIEe HE 3aX0aUT. UTOOBI HE THEBUTH CBETUJIO, PACCMOTPHUM €r0 C TOYKU 3PEHUS
nBrKeHus 1o HeOy. Kak MBI yke roBOopwiM B TIEPBOM riaBe, U3-3a TOTO, UYTO 3EMIIS
BpaIllaeTCsl BOKPYT CBOCH OCHM HaM Ka)KeTCsl, YTO Bpalaercs Bcsi HeOecHast cdepa, HO
3BE€3/Ibl HETIOJIBMXKHBI IPYT OTHOCUTENBbHO JApyra. CoJHIIE Tak)Ke BpallacTcsi BMECTE
CO BCEMHU BOKPYT 3€MJIM, Jejias MOJHBIM 00OpOT 3a CYTKH, HO U 3/I€Ch OHO XOYEeT
BBIIEUTRLCA. [leo B ToM, 94To 3emilsl BpamiaeTcs HE TOJIBKO BOKPYT CBOEHM OCH HO U
Bokpyr CoJHla, Jenas MOJIHBIA KPYT 3a Tojl. A 3To o3HayaeT, yTo COoJHIEe TOKHO
JIBUTAThCS U cpenu 3Be3xd. [louemy Tak mpoucxoaut? BemomuuTe, Koraa Bl €leTe,
OeXUTe WM JIETUTE, KaK Obl OBICTPO BBl HE JABUTAIMCH, OOBEKTHI yAaJICHHBIE OT Bac
(oGmaka HarpuMep) MOYTH HE ABMKYTCS, a BCE, UTO PSAJOM MPOHOCHUTCS C MPHIINIHOM
CKOpOCThIO. Tak ke u BO BcesleHHoM, 3B€3/1bl OUE€HBb AAJEKU OT HAC MO CPABHEHHUIO C
ConHIleM, MO3TOMY MOXHO CYWTaTh, YTO 3Be3Nbl CTOSAT Ha Mecte, a CoiHIie
nBIKeTCs. MOXKHO aoragaThes, 4To 3a roa CoJiHIle MPUXOANUT B TY K€ TOUKY ,CpEau
3BE3]l, OTKY/1a Ha4ajo CBOU myTh. [[pUHATO HAYaIO COTHEUHOTO MyTH CYUTATh TOUKY,
KOT/Ia BECHOHM [IeHb PaBEH HOYM, BOT TEMEpPh SCHO YTO ATO 3a TOYKA. DTO TOUYKA
BECCHHETO PaBHOJICHCTBHS, OT KOTOPOW BEIETCS OTCYET MPSIMOTO BOCXOXICHHUS B
DKBATOPHAIBHON CHUCTEME KOOpAMHAT. J(BUrasce cpeau 3Be3n, 3a 12 mecsnes, ConHue
npoxoauT 12 co3Be3anii, KOTOPHIE HA3bIBAIOTCSA 30IMAKATLHBIMU. Takoe COBMAICHHUE
HE MOIJVIO YKPBITBCA OT YEJIOBEUECKOTO B30pa, KOTOPBHIM BO BCEX KPACHUBBIX
COBIIAJICHUS] BUJIUT TallHBIN cMbIca. M300penu acTposioruto, JKEHayKy, KOTOpOU 110
CUX TOpP OOBSICHSIIOT HEKOTOPHIM JIIOISAM MPUYHHY WX yCIeXoB U Heyaad. OCTaBUB B
nokoe BiusiHue CoJHIlAa Ha XapakTep JIOJCH, OTMETHUM, YTO pa3 OHO JABMIKETCS B
TEUEHUU T0/1a, TO ¥ BUACTH OHO IMO3BOJISIET B Pa3HOE BPEMS I'0Jia Pa3HbIC CO3BE3/IHUA.
Jleno B ToMm, uto qHeM ComHIE OocBemaeT arMocdepy u KpacuBoe roiayboe HeOO He
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JTaeT Pa3JIMYUTh HA HEM 3BE3/Ibl, KOTOPBIE HE TAKUE SIPKUE, U ITI0ITOMY 3BE3/1bI BUJIHbI
Juuib HOYblo, Korga CoJiHIE 3aXoguT 3a 3eMiiro. MBI MOXKEM BHJIETh JIMIIb TE
CO3BE€3/1Us, KOTOPbIE HAXOIATCS MO JAPYLYHO0 CTOPOHY OT 3emMiu. JlBuraercs cpenu
3Be31 CoJHLE, ABUTaeTCsl M y4YacTOK CO3BE3[UH, KOTOpPHIE MOXXHO YBUJIETh.
Hampumep Opuon BuaeH auiib 3uMoil. Takoe Heyno0cTBO uctpaBumo. HyxHo win
OPOJIUTh HOYb (9TO BO3MOXHO Ha IIMPOTaxX OJNM3KUX K MONIOCY), WU YWUTH OT
atMocgepsl (MociaTh TEIECKON B KOCMOC), YTO U MPUMEHSIOT YaCTO Ha MPAKTHKE.

[ToroBopum 0 BpemeHH. 60 CEKyHJ COCTABJISIIOT MUHYTY, 60 MUHYT COCTaBJISIOT
yac, 24 yaca COCTaBJISIIOT CYTKU. A Kak Mbl y3HaeMm, uTo npouu cyTtku? [locMmorpen
Ha Yacel U Bce. Ho cyTkm mpuaymainu, KOrja 4acoB HE ObLIO, MO MPUHIUIY JCHb U
HOYb — CYTKH Ipoub. BOT 3/1€Ch HE BCe Tak MPocTO. MBI 3HaEM, 4TO 32 CYTKH 3eMJls
JIeJIaeT MOJHBIA 000POT BOKPYT CBOEH OCH, ’TO MOXHO 3aMETUTh M0 TOMY, UTO KaKas-
HUOYIb 3B€3/1a 3aliMET CBOE MpekHee MecTo. Bpems mexay nByms OmmpkalmmiMu
OJIMHAKOBBIMM TOJIOKEHUSIMU 3BE3]IbI HA3bIBACTCS 3BE3AHBIMM CyTKamMu. U Bpems
U3MEpSAEMOE T10 3BE3/IHBIM CyTKaM Ha3bIBAETCS 3B€3HBIM BpeMeHeM. B ObITy Takum
BpEMEHEM T0JIb30BaThCsl HEYJAO00HO, BElb JACHb U HOUb ompenenseT CoiHie, a OHO
IIOCTOSIHHO JIBMXKETCSL CPEIM 3BE3J, U IO 3BE3JHOMY BPEMEHHM BOCXOIUT U 3aXOJUT
MOCTOSIHHO B pa3Hoe Bpemsi. Buepa Bocxon Obl1 B 9 yacos, 3aBTpa B 10, nemno noiiaer
70 TOTO, 9TO 2 4Yaca AHSA OyayT HOYbI0. UTOOBI M30€kaTh 3TOr0 KOIIMapa BBEIH
COJIHEYHOE BpeEMs, KOTOPBIM BCE W NOJIb3YIOTCsS. Hamm CyTKHM ompenensrorcs Kak
BpEMSI MEXy ABYMSI OJUHAKOBBIMU TOJI0KeHUSIMUA COJHIIA, HAIPUMEDP MEXKIY JIBYMS
MOJYTHSAMH, KOTJIa BBICOTA COJHIA MaKCMMallbHa. OTH CYTKH JedST Ha 24 yaca,
BpeMsi MaKCUMajibHOM BbICOTHI COJHIIA Ha3bIBAIOT TMOJICHb, 3TO 12 dyacoB. He
CIIy4yallHO paHbIIE TOJH30BAUCh COJIHEYHBIMM YacaMd. Ecii BOUTH B 3eMITIO
BEPTUKAIBHBIN KOJBIIIEK, TO OTOpackiBaeMas TE€Hb OyAeT MMETh MHUHUMAIbHYIO
JUTMHY, Korja Beicota CoiHIITAa MakcMMalibHa, 3TO U ecTh moJijeHb. llocnemnee
3ameuanue, COJIHIIE JABMXKETCS HEPAaBHOMEPHO M YTOOBI CYTKH OBUTM OJMHAKOBBIMH
npugymanu cpeanee CojiHIE, KOTOPOE [BHXKETCS PAaBHOMEPHO, BOT MO 3TOMY
BoOOpakaeMoMy cpefHeMy COIHITYy U U3MEPSIIOT COTHEYHOE BPeMs.

Tenepp moaymMaeM Kak BbIICHUTB, YTO Toj mpouien. Bpone Obl riiymslii Bompoc,
otcuntain 365 cyrok u Bce. Ho 3emus nemaer moiHbiii 060pot Bokpyr CoiHIE HE 32
IEJIOE YHUCTIO CYTOK. 3eMilsl He 00s13aHa BpalllaThCs Tak, YTOObI JesiaTh 000pOT BOKPYT
Comnniia 3a 11e710€ 4uciao 000pOTOB BOKPYT CBOEH OCH. 37€Ch HAM HE MOBE3J10. 3eMIIs
nenaet 06opoT Bokpyr CouHila 3a 365 CyTOK , ¥ TOYTH 6 4acOB. ITO HEJIb3sI OCTABUTH
KaK €CTh, MHA4Y€ HOBBIA IO/l MPHUIETCS BCTpeYaTh HE B 12 4yacoB HOUM, a KaXK/Iblil pa3 B
pa3HOE BpeMsl, WM €CIIU OCTaBUTh 365 CyTOK, TO HAYHYT JIBUTAaThCS BPEMEHA roja, u
MOCTENEHHO 3UMa OyJeT HaunHathea B Uione, a neto B Jlexkabpe. HyxHo kak-To Bce
npumuputh. Hampumep ymoOHO octaTku B 6 4dacoB 3a 4 roma coOpaTh B JIMIIHHE
CYTKU Y BCTaBUTh JONOIHUTENBHO B 4-i rol. Tak u caenanu, CyTKA OTAAIA CAMOMY
HumeMy mecsny depamo. Kaxapiii 4-i rof Ha3pIBaeTCs BUCOKOCHBIM M UMeEET 29
deBpans. Tak ObUT CO3/1aH FOMMAHCKUHN KaJICHIaph. B mpourpeIiie ocTaauck Julllb Te,
KTO poauics 29 deBpansi, UM MPUXOAUTCS OIMNOATHCS, OTMeYast IeHb POXKICHUS Yy Th
paHbIIE WJIA YyTh IMO03KE MOJOKEHHOTO, HO JJII BCEX OCTAJIbHBIX BOLIAPUIICA
OTHOCHUTENBbHBIN OPsIIOK. OTHOCUTEIBHBIN TOTOMY YTO TEM, UTO OCTATOK HE paBeH 6
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yacaM, a HEMHOTO MEHBIIIE M HY>XHO YTO-TO JIeJIaTh C OCTaBIIMMUCS MUHyTaMHU. 3a
BEKa OHU HAKOIAT OLIMOKY M3MepsieMylo cyTkamu. Pumckuii nana ['puropuit pemmmn
UCIIPABUTh W ATy HENPHUATHOCTH TOCIE €ro yKa3aHWil ObUT BBEJEH TI'PUTOPHUAHCKHIMA
KaJICHIaph MO KOTOPOMY T€ rojia, HOMEp KOTOphIX okaHuuBaroTca Ha 00 u He AensiTcs
6e3 octatka Ha 400, CYUUTAIOTCA HE BUCOKOCHBIMH, a MIPOCTBIMH, TO €CTh TaKHE Tojia
kak 1700, 1800, 1900 umerot 365 cyTtok, a roga 1600, 2000, 2400 umerot 366 cyTOK.
Tako#i kasieHgaph ObLT IPUHAT B Hamel crpane B 1918 romy, korma ObI0 B MOJIE BCE
HOBOE. MareMaTnka ¢ aCTpOHOMHUEH MOJAPIIIH OOIIECTBY 00Jiee TOYHBIH KaJICHIaph
B3aMEH CTapOMY IOJIMAHCKOMY.

Ne3

MeToabl U CIIOCOOBI ACTPOHOMMYECKHUX MCCJIET0BAHNM.

N3naBHa OCHOBHBIM METO/I0M aCTPOHOMHUYECKHUX UCCIIEOBAaHUN ObLJIO BU3YyaIbHOE
HaOJr0IeHue 3a HeOeCHBIMU TelaMU. OCHOBHBIM MHCTPYMEHTOM MPU 3TOM
SBJIIFOTCSL OITUYECKHUE TEJIECKOIIBI.

[TpuHIMI 1EMCTBUSA ONTHYECKOTO TEJIECKOIIA 3aBUCUT OT €ro TUIIA, OJJHAKO BCE
OHHM OPUEHTHPOBAHBI HA TO, YTOOBI COOPATh KaK MOXKHO OOJIbIIE CBETA,
NPUXOASAIIEr0 OT HEOECHBIX CBETUJI, CO3/1aTh UX U300paKEHUS U
CKOHLIEHTPUPOBATH CBETOBBIE JIyUH HA MPUEMHHKE JTyUYUCTON SHEPIHH.

o Tunel ONTHYECKUX TENECKOIIOB:

o — NMH30BbIE (pePpaKTOpHI)
o — 3epKajbHbIe (PedIEKTOPHI)
e — 3€pKaJbHO-JIMH30BbIE

IpuHuun gecTBUs pepaKTopos.

N300paxeHne moyqaroT B pe3ybTaTe MPeIoMIICHHS CBETa B TMH3E O0OBEKTUBA.
HabGnronatens pukcupyer ero uepe3 okyisap. OObEKTUB U TPUEMHUK
n300paxeHust (OKyJsIp) )KECTKO COeUHEHbI TyOycoM. 3MEHTh MoJIokKEHNE
TEJIECKOIIa TTO3BOJIACT CHeIHaIbHAsS MEXaHUYECKask KOHCTPYKITUS — MOHTaX.
HenocraTkom pedpakTopoB sSBISETCS TO, YTO JTUH3BI 00BEKTHBA 00JIaAAI0T
abepparusiMu, KOTOPbIE BBI3BIBAIOT pa3MbIThIe (cepruueckas abeppariusi) uin
OKpallleHHbIe (XpoMaTrueckasi abepparusi) n3oopaxenus. [[pucyTcTByIOT TaKkxke
BHEOCEBbIE abeppalruu (KomMa, aCTUTMATH3M ), IPOSIBIISIONINECS B U300PaKCHUSIX
BHE I'JIABHOM ONTHUYECKOU OCH.

Jlist uctipaBiieHust abeppainii 00bEKTUBBI KPYITHBIX pehpakmopos COCTABISIIOT U3
nByX TuH3 (axpoMatoB). OOBIYHO pedhpaKkTOPhl UCTIONB3YIOTCS I U3MEPCHHUS
MOJIOKEHUH 3B€3]] C BBICOKOW TOUYHOCTHIO U JyIsl poTorpadpipoBaHus yIaCTKOB
3Be3AHOTO Heba. VX MPUMEHSIOT B aCTPOMETPUIECKUX U 3BE3/IHO-
acTpoHOMHUYecKuXx uccienoBanusx.[IpuHmmm neiicTBus pedaekTopos.
Tesneckonbi-pedieKTOPBI UCIIONIB3YIOTCS B acTpodusnke. B uX KOHCTpyKIIMU
UCIIOJIb3YETCsl HE MPEIOMIIEHHE, a OTpakeHue cBeTa. B HuxkHel yactu TyOyca
YCTaHaBJIMBAIOT 3€pKaio, (POKyC KOTOPOIro HaXOIUTCs JTMO0 BHYTpH TyOyca
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(pedaexTop ¢ mpsMbIM QOKycoM), 1100 BHE €ro. 3epKajibHble 00BEKTHUBHI TOPA3/I0
COBEpUIEHHEE JIMH30BbBIX, ITIOCKOJIBKY Y HUX OTCYTCTBYET XpOMaTU4YECKas
abeppanusi. s yctpanenus cepuueckoi abeppalny 0TpaXkarolyro
MOBEPXHOCTh BOTHYTOTO 3€pKajia BBIMOJHSIOT B popMe napadosionia. ITo ropasio
MIPOILIE, YEM U3TOTABINBATH JIMH3bI COOTBETCTBYIOLIUX PAa3MEPOB, MMOCKOJIBKY Y
3epKasl 00pabOTKe MOJIBEPraeTcs TOJbKO OJIHA OTPAKAIOIIAsl TOBEPXHOCTbD.
[TepBoii MIMPOKO PaCIPOCTPAHEHHOM ONTUUECKOM CUCTeMOM OblIa cucmema
Kacceepena, cocrosiias u3 BOrHyTOro napaboJInyecKOro 1 BBITYKIIOTO
TUNIEpOOIMYECKOTO CTEKIITHHBIX 3epKall, C HAHECEHHBIM aJTFOMUHUEBBIM
noKpbITHEM. OJTHAKO 3T KOHCTPYKIMHU ObUIH KpaitHe rpoMo3ku. boiee
KOMIAKTHBIMU OBLITH meneckonuueckue cucmemvl Puuu-Kpemvena, B Hux rmaBHoe
3epKajio uMeso (popMy HECKOJIBKO OTIMYHYIO OT IapadoJion/a,

BCIIOMOT'aTeJIbHOE — OTIMYHYIO OT TUNepO0Iona.

Bosabimmm npopsIBOM B KOHCTPYHUPOBAHUU TEJIECKOIMOB CTAJIO U300peTeHUE
coBeTckum ontukom /1. JI. MakcyToBbIM MmeHuckoso2co meneckona. MEHUCK —
TOHKasl BBIITYKJIO-BOTHYTAsl JINH3a MAJIOW KPUBU3HBI, KOTOPasi YyCTAHABINBAETCS B
BEepXHeHl yactu TyOyca JJig UCTIPaBIIEHUs HEJIOCTATKOB TJIABHOTO 3epKaiia. B
KaueCTBE JOMOJHUTEIBHOTO 3€pKaJia UCIOJIb3YETCs HANBIJIEHHOE HA MTOBEPXHOCTH
MEHHCKA KPYTJI0€ AIFOMUHHEBOE TSATHO.

Jpyroii BakHBI METOJ1 MCCIEOBaHMS HEOECHBIX TEJl OCHOBBIBAECTCS HA TOM, YTO
BCE TEJIa UCIYCKAIOT U3Ty4YCHUE PA3JIUYHOMN JIJIMHBI BOJIHBI. Y CTAHOBKH, KOTOPBIE
MO3BOJISIIOT IPUHUMATh PATMOU3IIYYEHHE OT KOCMUYECKUX OOBEKTOB,
Ha3bIBAIOTCS paduomeneckonamu. OHU COCTOST U3 AHTEHHBI U YyBCTBUTEIBLHOTO
pPaZMONIPUEMHUKA C YCUITUTEIIEM.

AHTEHHBI IPEJICTABISAIOT CO00M MapaboJnUecKue OTPaKaTeNI, CIIOCOOHBIE
MPUHUMATh BOJIHBI B IMAla30HE OT MUJUTUMETPA 0 HECKOJIBKUX METPOB.
AHTEHHBI HATOMHUHAIOT 3epKajia pegiekmopos. B dhokyce napadononaa
pa3MeniaeTcs ycTpoucTBO AJisi cOOpa U3NIydeHusl, Ha3bIBaeMoe 00IydaTesiemM.
PanunonprueMHUK TPUHUMAET U YCUIIMBAET IHEPTHUIO, TOTYIECHHYIO OT 00IyJaTesis,
BBIJICJISICT 3a/IaHHYIO YAaCTOTY CUTHAJIA U PETUCTPUPYET PE3yJIbTaT.
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IIucbMennast KOHCYJbTAalUA I10 PCIICHUIO 3a/1a4.

Hamno: Pemenne:

M =597 - 102* kr CocTaBuM cHCTEMY VPaBHCHHIL,

y HCNOS 13 2ro 3axkoHa HeroToHA:
- . 1022

m = 7,35+10%% kr CMm

R=384-10°m g - Maw
GMm
i Rz g {Mrl M2 g = =8
HaiTu 6apuuenTp rn+n=R """ M+m
GMm _ Maw?r, r, =4670kM R, = 6374 kM
R2
o mw?r BapHUEeHTp HAXOAUTCS Ha IIVOHHE
Rz ? 1704 KM OT HOBEPXHOCTH 3eMIIH.
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