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T[TOSICHUTEJIbHASI 3AIIMCKA

Pa6ouas nporpamma paspaboTana B COOTBETCTBUU ¢ TpeboBanusiMu dejiepanbHoro rocy1IapeTBEHHOro 00paz0BaTENbHOrO CTaHjapTa ¥ OCHOBLIBAsACE Ha
paGouyio porpammy kK YMK B. A. Boponnosa-Benbsvurosa, E. K. Crpayra : yuebno-MeTomueckoe nocobue /E. K. Crpayr. — M. : Jlpoda, 2018. Yebnux
«Actponomus. basosslii yposens. 11 kiace» asropos b A. Bopounosa-Benbsmunoa, E. K. CtpayTa nporer sKCIepTHsy, BKIIOYEH B OenepanbHbIA
nepeueHs i 06CCIIeUHRACT OCBOCHHE 00PA30BATEIBHOM POrpaMMbl CpeIHEro ob1iero o0pasoBaHusl.

O0masi XapaKTepHCTHKA y4eOHOoro npeamera

ACTPOHOMHS B POCCHHCKOI1 IIKONE BCErMia PACCMATPUBAIACE KaK KypC, KOTOPLIH, 3aBepiias dusuKo-MaTeMaTHyECKoe 0Opa30BAHHUE BBIILYCKHHKOB
cpenHeii MKONbI, 3HAKOMHUT X ¢ COBPEMEHHBIMHY MPEJICTABICHUAMI O CTPOCHHH 1 SBOJIOLIHH Beenennoii 1 criocodcTByeT (OPMEPOBAHMIO HAYYHOTO
MUpOBO33peHns. B HacTOsIIee BpeMsl BKHEHIIMMH 32][a4aM1 aCTPOHOMUH SIBIIOTCA (OPMUpoBaHye IpeICTaBICHUA O eUHCTBE (PH3UYECKHX 3AaKOHOB,
JeffcTByIOWMX Ha 3eme 1 B 6e3rpaniynoi BeeaeHHoH, 0 HenpepbiBHO POUCXOAAIICH IBOMOIHY HalIeH IIJIaHEeThL, BCeX KOCMMUYECKUX TEJl ¥ UX CHCTEM, a
TaKKe camoit BeeneHnoi.

[lenn ¥ 320244 H3Y4YCHUsI yHeOHOro npeamera
Ha ocxosannu TpeGopanuii TocynapeTeennoro obpasosarenbaoro crannapra 2004 r. B conepkani paboueii porpamMma 1o acTpOHOMHMH MPEAIT0JaracTes
DEanU30BaTh aKTvalbHbIE B HACTOAIES BPEMSL EOZEQ_,Q.S.IOO.H”.WEEm H_EﬂHmOOﬂw.HOnO_uEOEHEﬁmeEmEmu hﬂmdmt_um.mo_ﬁu.ﬂmzm NOAXO/LI, KOTOPBIC OIIPEeNICIIANOT 3a0aun

obyueHun:
- npuoOpeTeHUe 3HaHUH M YMEHUHN JUTsl UCII0JIb30BaHMsl B [IPAKTHYECKON ICATEILHOCTH ¥ MOBCEIHCBHOM KI3HH;
- OBJIANCHHE CIOCOBAMH MTO3HABATEILHOM, HH(OPMALMOHHO-KOMMYHHUKATHBHOH H PeICKCHBHON JIeATeNLHOCTEH;
- OCBOEHHE [T03HABATEILHOM, HH(GOPMAIIMOHHON, KOMMYHUKATHBHON, PePIICKCHBHOH KOMITETEH M.

COJIEP2KAHME

10 “Ftxnacesn(34 4, 1 4 B HeEmO)

Yo m3yqaer acrponomus. Hadmonenus — ocnosa actponovun (2 1)

ACTpOHOMHS, €€ CBA3k C APYTHMH HaYKaMH. Crpyxrypa 1 Maciutabsl Beenennoii. OcobeHHOCTH aCTPOHOMHHYECKHX METO-

NOB uccrenoranus. Teneckonbl ¥ paauoTenecKonsl. BceBoTHOBAS aCTPOHOMHUL.

IpeaMeTHbIE Pe3YIbTATBI OCBOCHHSE TEMBI MO3BOJIAIOT:

—— BOCHIPOM3BOJINTH CBEJIEHH [10 HCTOPHH Pa3BUTHs aCTPOHOMMUH, €€ CBA3SIX C (PU3MKON U MaTeMAaTHKOM;

— HCIIOJIB30BATH MOMYYCHHBIE paHee 3HaHMs i OOBICHEHMS YCTPOUCTBA U IPUHLMIA PADOTHI TEIECKOIIA.

[IpaKTH4eCKHE 0CHOBLI ACTPOHOMHH (5 1)

3Be3JIbl ¥ CO3BE3AMA. 3Be3)Hble KapThl, IJI00YCH H aTiackl. BuinMoe JIBHIKEHHE 3BE3]L HA PasIIiIHEIX reorpapuyeckux

muporax. Kymsmunanust ceeriit. Buimmoe romuanoe jisuokenie Couna. OKIMNTUKa. [(BHKeHne i daswer JIynor. 3armerns Connua u JIyssl. Bpemst u
KalNeHaaph.

IpeamMernbie Pe3yabTAThl U3YHICHMs JIAHHOH TCMBI IIO3BOJIAIOT:

— BOCIIPOM3BOJIATE ONPEEICHNs TPMUHOB U MOHSTHIE (CO3BE3IME, BHICOTA M KyJILMUHAIAS 3BE3 /L U CoJHua, KU THKA, MECTHOE, IOACHOE, JICTHEE
Y 3UMHEE BpeMsl);

— 0OBICHSATH HCOOXOMUMOCTh BBCACHHAS BUCOKOCHBIX JICT H HOBOTO KaJISHapHOI0 CTHIL;

— OGBACHATD HABIIO(AeMbIe HEBOOPYKEHHEIM I71a30M JBHIKeHMs 38e3] i CONHIA HA PA3IMUHBIX T€OrpadUUeCKHX MHUPOTAX, IBUIKEHHE i dhazpl
JIyusl, mpuausel 3aTMenni Jlyaer u ColHIa;

— NPUMEHSTH 3BE3/IHYIO KapTy JUIsl II0MCKa Ha HeOe ONPe/ICICHHBIX CO3BE3/MH H 3BC3A.



Crpoenune Comnneunoii cuctemsl! (7 1)

PazBuTHE NpENCTaBIEHUN 0 cTpoeHuK Mupa. ['eonieHTpryeckas cucrema Mmupa. CTaHOBJIEHHE IeJIMOICHTPHYCCKOH

cucteMbl Mupa. Koupurypailiy riaser u yenoBus ux BuauMoctd. CHHOIMUCCKHH U cuiepHyeckuii (38e3AHbIH) NepHo/abl OOpAIEHH S IIIAHET.
3akons! Kennepa. Onpezenenue paccrosiuuii u pasmepor Ten B Conneyrnolt cucteme. 1'opusonTansubii napaunake. Jiprxenue HEOECHRIX TN O

JeHCTBUEM CUJI TATOTEHH . Oﬂﬁ@hﬂb@iﬁm Macchl HeOEeCHBIX TeElL. HHEEMAOESO MCKYCCTBCHHBIX CIIYTHHKOB 3eMnan 1 KOCMHYECKHX alrirnaparoB B ConHe4Ho
CHCTECME.

mﬁﬁhgmﬂ,:r—n pPe3ynbTaAThI OCBOECHHHA M_.NIID.W— TEMBI TTO3BOJIAIOT!

— BOCIPOM3BOJIUTL UCTOPHYECKUE CBEJICHUS O CTAHOBIICHUH M Pa3BUTHH IEJIMOLEHTPHYECKON CHCTEMBI MUPA;

— BOCIIPOM3BOIMTE OIPE/ICIICHMS TCPMUHOB H MOHATHH (KOH(HUrypalys I1JIaHeT, CHHOMYECKNH H CHAEPUUECKUH IEPHOBI OOpalieH sl [IJIaHeT,
rOpM30HTANIBHLIH MMapalIakc, yrjoBble pa3Mephl 00BbEKTa, ACTPOHOMUYECKas €/IMHUIA);

— BBIYHCJISITh PACCTOSIHUE JI0 IHJIAHET 0 TOPU3OHTAIBHOMY [TapaJlJIakCy, a KX pa3Mephl 1O YTIIOBBIM pa3Mepam U pacCcTOSHUIO;

— dopmyaupoBaTh 3aKkonbl Keriepa, onpelensTh Macchl IIAHET Ha OCHOBE TPEThEro (yTouHeHHoro) sakona Kenuepa;

— OTIMCBLIBATH OCOBEHHBOCTH NBHKeHHS Tel CONHEYHON CUCTEMBI 1101 NeHCTRUEM CHJI TATOTEHHS 1Mo OpOUTaM ¢ pa3iMyHbIM SKCIEHTPHCHTETOM;

— OOBACHATEH IPHYMHBI BO3HUKHOBEHHUS IPUJINBOB Ha 3eMIIe H BO3MYLIEHHH B IBYKEHUH Tl COIHEYHOH CHCTEMDI:

— XapakTepu30BaTh OCOOEHHOCTH JIBHIKEHHS 1 MAaHEBPOB KOCMHYECKHMX arrapartoB Juis uccnenosanus ten Conueynoi

CUCTCMBL.

IIpupona ren Conneunoii cucremsl (8 u)

ConHe4Has CHCTEMA KaK KOMIUICKC TEll, UMEIOIIMX 001Iee MPOUCXoxacHHe. 3emis u Jlyna — nsoiinas 1anera. Mc-

cneaoBanusa JIyHBI KOCMUuUecKknMH anmaparami. [TnioTupyemsie noietsl Ha Jlyny. IlnaneTs! 3emuoi rpynnel. [pupona

Mepxkypus, Benepsl 1 Mapca. ITnaneTsi-ruradTsl, WX CIyTHUKH 1 Koubla. Maiple Tesa ColHEUHONH CUCTEMBI: aCTEPOU/IbI, TTAHETHI-KAPIIKH,
KOMETBLI. METEOPOUIBL. MeTeopsl. OOJIHAEI U METEOPUTHI.

n—unh?—n.ﬂ—:unn PE3yNbLTAThI M3YYCHHUEC TCMBI MO3BOJIAIOT!

— (HOPMYJIHPOBAThH U 00OCHOBLIBATL OCHOBHbIE ITOJIOKEHHUS COBPEMEHHOH IUII0Te3b! 0 (popMupoBannu Beex Tea ComHedHon CUCTEMbI U3 €IHHOTO
ra3oneUIeEBOTO 0DIaKa;

— OIIpEACIIATL H pasiu4aTb 1OHATHI Aoo‘qmnazmﬂm CHCTEMA, I[JIadHeTa, €€ ClIYTHHKH, [NNAaHCTh] 3EMHOH I'pyINsl, N1aHeThI-TrHTaHThl, KOIbLA I1J1aHeT,
MaJIBIE TEJIa, ACTEPOU/IDI, TUIAHETHI-KAPIUKH, KOMETDI, METEOPOUIB], METEOPbL, OOJIUIRI, METEOPUTEI);

— ONMCHIBATH NPUPOAY JIYHBI U OOBICHATH NPUYHHBI €€ OTIMYHS OT 3EMIIH;

— MEPEYNCIATH CYUIECTBEHHBIC PA3IU4Hsi IPUPOJIbI JABYX I'PYII IJIaHeT W 0OBACHATL IPUYMHBI UX BO3HHUKHOBCHHS;

— NpoBOAMTH cpaBHeHKe Mepkypusi, Bereps 1 Mapca ¢ 3emneii 110 pesisedy ITOBEPXHOCTH M COCTaBY atMoc(ep, YKasbIBaTh CIE/Ibl BOJIOLIHOHHBIX
H3MEHEHUH NIPHPOIB] 3THX IUIAHET;

— 00OBACHATH MEXaHU3M ApHUKOBOTO 3Q(deKTa U ero 3HaYeHuUe U1t GOPMUPOBAHMS U COXPAHEHUS YHUKAILHOM NPHPOJIbl 3€MILK;

— ONMCHIBATH XapaKTepHbIe 0COOEHHOCTH NPHPOAbI IIJIAHET-TUTAHTOB, HX CILYTHHKOB H KOJIEL;

— XapaKTepU30BaTh IPUPOY MabIX Tl COoNHEUHOH CHCTEMBI H O0BSCHSTE IPHIMHBI UX 3HAYUTENHHBIX Pa3HYnii;

— OTIMCHIBATH ABJICHMS MeTeopa U 60smaa, O0BICHATE TPOIECCH], KOTOPBIE MPOUCXOAAT IIPH JBHIKECHUH TEN, BIECTAIOIIUX B aTMOCEPY NIIAHETHI ¢
KOCMUYECKOH CKOPOCTHIO;

— ONMCBIBATE IIOCIHEACTBUS ITAICHHS Ha 3eMIIIO KPYIIHBIX METEOPUTOR;

— OOBACHATH CYIIHOCTH ACTEPOUTHO-KOMETHON OTTaCHOCTH,BO3MOKHOCTH U CIIOCOOLI €€ IPeIOTBPAIIICHHS.

Couinue u 38e3/1b1 (6 4)

Wsnyuenue u temneparypa Cosmna. Cocras u crpoenne Conrna. Merounuk ero sHepruu. Armocdepa Comana. CoHeynas ak TABHOCTE U ¢ BIMAHIE
Ha 3eMimo. 3Be3/bl — Janexue cofHna. [0 uYHbIi mapaulake 1 pacCTOsHUS 10 3Be3. CBETUMOCTE, CIIEKTP, LIBET ¥ TEMIIEpATypa pasiHYHbIX KJIacCoB



apesyt. Jlmarpamma «CIeKTp—CBETHMOCTEY. Macchl M pasmepbl 38e3)1. Mozei 38e3)1. [lepemennpic ¥ HecTalMOHapHBIE 3Be3/1b1. Lleden bl — Masiku
BeeneHHOH. DBOMIONHS 3B€3]1 Pa3IUYHON MacChl.

IIpeameTHbie PE3yAbTATBI OCBOCHHS TEMBI ITO3BOJISIOT:

—— ONpeNeNaTh U Pa3InyaTh IIOHATHS (3B€311a, MOJENb 3BE3/IbI, CBETUMOCTD, ITapCeK, CBETOBOM rof);

— XapaKTepu30BaTh (PU3NUECKOe cocTosHue BemecTsa CONHIA H 3BE3/L M ACTOIHUKI HX SHEPTHH;

— omuckiBaTh BHyTpenHee cTpoenne Connna | crnocodkl nepejadn SHepruy U3 UEHTPA K MOBEPXHOCTH;

— ODBICHATH MEXAHM3M BO3HUKHOBeHUs1 HA COJIHIIC rPpaHyIILNHN H IIATEH,

— OIMCHIBATH HAOIIOLACMBIE TIPOSIBIIEHUsE COJIHEUHON aKTHBHOCTH M MX BIUAHUE Ha 3CMIIIO;

— BBIYMCIATH PACCTOSIHUC JI0 3BE3/1 110 FOAMIHOMY Iapajliakcy;

 Ha3pIBATL OCHOBHBIC OTIHYHTEIBHBIC OCODEHHOCTH 3BE3]] PA3TIHYHBIX TTOCIEI0BATENFHOCTCH Ha JHarpaMmMe «CIIEKTP - CBETUMOCTEY;

— CpaBHHBATH MOJIENIH PA3IHYHBIX THIIOB 3Be3]( ¢ Mojenbio ConHIa;

— OOBSICHATH IPUUHHBI H3MEHEHHST CBETAMOCTH NCPEMEHHBIX 3BE311;

—_ onuceIBaTh Mexanusm senbiex Hopeix u CBEPXHOBBIX;

—— OIIGHMBATDL BPEMS CYIIECTBOBAHYS 3B€3/1 B 3aBHCUMOCTH OT MX MacChl;

— ONMCHIBATH 3TAllbl HOPMUPOBAHMS U IBOJIIOLMH 3BE3 NI,

—— XapaKTepH30BaTh (u3HUECKHe 0CO0eHHOCTH OOBEKTOB, BO3HUKAIOUIMX Ha KOHEUHOH CTaj UK DBOMIONMH 3Be3/1; OENbIX Kap/IMKOB, HEHTPOHHBIX
3BE3/T M YEPHDIX JBIP.

Crpoenne u 3Boaomst Beenennoii (5 4)

Haina Canakruka. Fe pasmeps! n crpykrypa. J{Ba tuna nacenenns I'anaktuin. MexssesiHas cpeja: ras v mbiib. CrmpansHible pykasa. S1apo
Nanaxtaxy. O6nacTy 38e31000pasopanus. Bpamenue Fanakruxi. [Ipo6nema «ckpuiToi» Maccel. Pasnoobpasie Mupa rajlakTik. Kgazapsl. Cronenus u
CBEPXCKOIMNEHHs ragaKTik. OCHOBbI COBPEMEHHOM kocmoorun.«KpacHoe cmemmenue» u 3axon Xab6ma. Hecraunonapuas Beenentas A. A. @puamana.
BosibII0M B3psIB. PeukToBoe namyderne. Y cKopenue pacumpernis Beenenon. «Temnuas oHeprus» u anturarorenue. Ilpobrnema cyniecTBOBaHHsl XKU3HH
BHe 3eMiIH. Y CIOBHS, HEOOXOMMBIE JUls pa3BuTus sxu3Hn. [loncku xu3nu Ha nnatetax COHEUHON cHeTeMbl. CIOXKHBIC OPraHUCCKUE COCIMHCHUS B
koemoce. COBpeMeHHbIe BOSMOKHOCTH KOCMOHABTHKH 1 PaJHOaCTPOHOMMH JULst CBA3H € IPYTHMH IHBHITH3ALHAMH. [TiaHeTHBIC CHCTEMBI Y JIPYTHX 3BE3L.
YenoBeUECTBO 3asIBIISICT O CBOEM CYIIECTBOBAHHH.

IIpeaAMETHBIE Pe3yIbTATHI H3YYEHHS TEMbI TTIO3BOJIAIOT:

— OGBICHSTH CMBICH TTOHSTUH (KocMouorks, Beenennas, Mozenb BeeneHHO|, Bobioi B3psIB, pEIMKTOBOE M3y UYCHHC);

— XapaKTepU30BaTh OCHOBHBIC apameTpbl ["aakTHKy (pasmMepsbl, COCTaB, CTPYKTYpa 1 KHHEMAaTHKa);

—— ONpENENATH PACCTOAHHE JO 3BE3HBIX CKOIUICHHH U rajlakTHUK 110 nedennam Ha OCHOBE 3aBUCHMOCTH KII€PUOJI — CBETUMOCTE);

—— pacno3HaBATH TUITBI TANAKTHK (CIIMPAIBHBIC, JJUTMITHYECKHUE, HeIpaBUIIBHBIE);

— CcpaBHUBATh BLIBOJIBI A. DiiHmTEHA 11 A, A, OpuMana OTHOCHTEIIBHO MOACIIH Bcenennoii;

— 06OCHOBBIBATH CIPABENTHBOCTE Mojei PpHIMana pesybTaTaMi HaOMONeHHH «KPaCHOro CMEEHNUs B CIICKTPaX rallakTi;

— ¢dopmynuposaTh 3aKon Xabbia;

 ONPEENATH PACCTOAHME JIO FATAKTHK Ha OCHOBE 3aKk0oHa Xal011a; 10 CBETHMOCTH CBCPXHOBBIX;

— OLlEHHBATH BO3pacT Bcenennoii Ha 0cHOBE NOCTOsHHON Xab6ia;

— HHTEPIPeTHPOBATE OOHAPYKEHHE PENUKTOBOIO U3IYYEHUS KAK CBUACTENBCTBO B II0JE3Y IMIIOTE3bI Topsiucit BeeneHHoi;

— knaccudUIEPOBaTh OCHOBHBIC TIEPHOJIBI IBOJIEOLMY BCeeHHOH ¢ MOMEHTA Havala €¢ paCliMpeHus — Bosmporo B3phisa;

— MHTEpPIPETHPOBATH COBPEMEHHBIC JAHHbIC 06 YCKOPEeHUH pacluupenys BeeleHHoH Kak pesysibTara NeHCTBUS aHTUTITOTEHHs] K TEMHOH SHEPTANY» —
BHJ1a MATEPHH, IPHPO,Jia KOTOPO# erie Hen3BECTHA;

- CHCTEMATU3UPORATH 3HAHHS O MCTOZIAX UCCIIC/IOBAHNUA U CO BPEMECHHOM COCTOSHUI 1poGiIeMbl CYIIECTBOBAHMUS JKH3HM BO BeeeHHOH.



Copepxkanne 00paszopanus.(68 yacos, 2 yaca B He/IeI0)

Ne i/

HaumeHoBaHHE TEMBI

Bcero yacor

H3 HHUX

KorTpomsHbIX paboT

ACTPOHOMHH

Yo uzyyaer acrpornomus. Habmonenns — ocHoBa 2

IIpaxkTuyecKkyre 0CHOBBI ACTPOHOMHH

Crpoenne ColHEYHOIT cHCTEMBI

M puposa ren ConHeunoil cMcTeMbl

CoaHue ¥ 3Be3abl

Crpoenue 4 dpomonus BeenenHoi

Witorosoe 3anarue

V4yebHO-METOAHYECKHH KOMILIEKC

Ne | ABTOpBI, COCTaBUTEIU Ha3zBanue yyeOHOro M3JiaHus Ton m3masusa | Msnarensctso
1. | B. A. Boponmos-Bensamunos, E. K. Crpayr | «Actponomus. bazossii yposens. 11 xirace» 2018 M . : Ipoda
2. | Crpayt, E. K. MeTtouyeckoe nmocobue Kk yaebnuky b. A. Boponnosa- 2013 M. : popa

Benpamunosa, E. K. Ctpayra «AcTtpoHoMusl. ba3oBeiii
yposeHb. 11 kmace»




3.. | Manaxosa I'.Y1, Crpayt E.K. JluaKTHdeckuit MaTepuai 1o acrpoomui. Ilocodue ms | 2000 M.:
YUMTEJISt [Tpoceemenne
KoHTpPOJILHO — H3MEPUTEILHEBIC MATCPHAIDI
Ne | ABTOpPBI,COCTABATENIH Haspanne yueGHOro U3JIAHKUS lon uzpanust | U3naTenbCcTERO
| & JLAKupuk CaMOCTOSATENbHBIE M KOHTPOJibHbIE paboTsl. AcTpoHomus. 10 kiace 2003 M. Unexca
2 Korosa O.B., Actponomust. 10-11 xraccel. COOpHUK NPOBEPOUHBIX U KOHTPOJILHBIX pador | 2013 M: Jlernon
Pomanenxo E.IO.
3 omymuua H. H. Actponomus : [IpoepodHbie H KOHTPOJIbHBIC paboTh. 11 K. :yueh. nocobue | 2018 M. : Jlpoha
NOYPOYHO-TEMATUYECKOE INNJAHHUPOBAHUE
-z.w m . - 0 g mw i .
= Tema ypoKos oAcpMaHHEC YPOKaA H[I JeSITELHOCTH Y4alHXest Bua kouTposs
ACTPOHOMHUSI, €¢ 3HAYEHHE 11 CBSI3b ¢ APYTHMH HAYKaMu ( 2 yaca)
[Tpeamer ACTPOHOMHS, €€ CBA3b C APYTHMM HayKamu. PazguTHE TToHCK NPHUMEPOB, MOATBEPIK AAKOILIHX
aCTPOHOMHH, acTPOHOMMH GbINO BLI3BAHO NPAKTHYECKHMHU NOTPEGHOCTAMH NpaKkTHYECKYIO
11 yenoBeka, Hauunas ¢ rnyGooKoil APEeBHOCTH. ACTPOHOMMS, MATEMATHKA HanpaBJeHHOCThL aCTPOHOMHHM
1 (pu3MKa pasBUBANHCH B TECHO CBA3U ApYr ¢ Apyrom. CTPyKTypa 1
maciitabsl BeenenHoH
Habmopenus — HazemHble 4 KOCMHYECKHE NPHOOPH! ¥ METObI HCCNIEIOBAHNUA [Tp1mMeHEeRHE 3HAHMHA, NOJYHEHHBIX B KypCe Ply
20 OCHOBa aCTPOHOMHH acTpPOHOMHYCCKHX 00beKTOB. TenecKonsl i paaAHOTeCCKOTLL. u3nKK, LIS ONMCAHMHM YCTPOHCTBA TENecKona.
BceBoHOBas aCTPOHOMMS XapakTepncTHEA NPENMYLIECTR HAOOACHHH,
NPOBOAMMEIX H3 KOCMOCa
[IpaKTHYECKHE OCHOBBI aCTPOHOMHN (5 4acoB)
3pe3/1bl H CO3BE3/IMA. 3Be3/HAaA BEIMYKHA KaK XapaKTePHCTHKA OCBELICHHOCTH, [NoaroToBKa Npe3eHTallii 06 HCTOPHH [NpeseHTaLua
HebecHble KOOpAHHATHI. cO3/1aBaeMoii 38¢3710H. COrMTacHO WIKase 3Be3AHBIX BE/IMYHH Pa3HOCTh | Ha3BaHMH CO3BE3MH U 3BE3NL.
13 3Be3Hble KapThl. Ha 5 BeMMYMH, pasnuuue B noTokax ceeta B 100 pas. DKBaTOpHanbHas [IpuMeHeHHe 3HAHHH, MOJYUEHHBIX B Kypce
3 CHCTEMZ KOOPIMHAT: NPAMOE BOCXOMKICHAC H CKIOHEHHCS. reorpa i, O COCTABNEHUH KAPT B PasIMYHBIX
Mcnons30BaHKe 3Be3IHOMN KapThl U ONpeieneHua 00beKTOB, npoexuuax. Padora co 3pe3aHoil KapToii npH
KOTOpbIE MOMKHO HaOMIOMATh B 341aHHbI i MOMEHT BPCMEHH OpranMzalyy U NpOBE/IEHHH HAOMONeH N
/4 Buaumoe ABWKEHHE BhlcoTa NOJMFOCA MUpa Hajl FOPH30HTOM M €€ 3aBUCHMOCTDL OT XapakTepHcTHKa OTITHYATENbHBIX
3B€3/1 HA pa3liMYHBIX reorpaduueckoii upoTbl MecTa HabmoneHus. HebecHblii mepuaman. 0co0eHHOCTE CYTOHHOr0 IBWIKEHHA 3BC31 HA




reorpaduuecknx
LIHPOTAX.

KynsmuHauus cgetut, Onpeaenenue reorpad)HYecKkoii WHpoThl
110 M3MEPEHHMIO BEICOTHI 3BE3/1 B MOMEHT MX KYJIbMHHALMH

nojrocax, 3KBaTope ¥ B CPEeAHUX LWHPOTax 3emnu

Buaumoe roguyHoe
neuxenne ConHua.

DKIUITHKA W 30AMaKalIbHbLIC CO3Be3aMA. HaKknoH 3KNUNTHKH K
HebecHoMy akBaTopy. [lonoxenne ConHua HAa IKJIUNTHKE B JIHH

KapakTepHcTHKa 0c0BCHHOCTEH CYTOHHOrO
apukeHus ConHua Ha NojKOCcax, 3KBaTope U B

3/5 DKIUNTHKA, paBHOMEHCTBMI M conHUuecTOAHHA. M3Menen e B TeuenHe roja CpeaHHX WHpoTax 3eMiu
MPOAOIKHTENLHOCTH AHS U HOUH HA Pa3NHYHBIX reorpadHIecKnx
LIMPOTAX
HeuxkeHue H (aspl JlyHa — Omxaiiwee K 3emie HeOECHOE TEJIO, €€ CAMHCTBEHHBI H3yuenue ocHoBHeIX (a3 Jlynsl. Onncanme
Jiyuel. 3atmenus Connna | ectectsenHsiii cnyTHuK. [lepuon obpawenna Jlynsl sokpyr NOPsJIKa UX CMEHbL. AHANIU3 MPUYHH, 110 KOTOPLIM
1 JIyHbl. 3eman 1 BOKPYT cBoeii ocn — cujepnaecknii (3se3nnnlif) mecau. | Jlyna scerna obpawena k 3emsie 0HOMH CTOPOHOIL
4/6 CuHoauyecknit Mecsil — nepuo nonHoii cmenbl ¢as JIyHel. Yenosus OnucaHHe B3aMMHOTO PACONOKeHHA
HACTYIUIEHNS! COJIHEHHBIX M IYHHBIX 3aTMeHHiH. MX nepuoauuHOCTS. 3eman, Jlyner n Connua B MOMEHTBI 3aTMEHHIT
[MonHble, YacTHbIE ¥ KoNbLieoOpasHbie 3aTMenys ConHua, Ilonueie 1 OOBACHEHHE NPUYKH, TI0 KOTOPLIM 3aTMEHHA
yacTHele 3aTMenus JIynbl. [TpeBeurcnenne Oy AyLux 3aTMeH it Connua u JIyHb! He MPOUCXOOT Kaxabld MecaL
Bpems u kanenaaps. TouHoe BpeMs M OlpejeiieHue reorpadiIecKoil JonroTsl, [ToaroToBKa M npe3eHTauns coollieling 00 KonTpossHas
Yacossie nosica. MecTHOE M NOSICHOE, NIETHEE M 3UMHEE BpeMS. MCTOPHH KalleH1aps. pabora
5/7 KaneHaaph — cHCTEMa CHETA JUTHTEJIbHbIX NPOMEKYTKOB BPEMEHH. AHanus HeobX0AUMOCTH BBEACHHS YaCOBLIX
HcTopua kanenaaps. MOSICOB, BUCOKOCHBIX JIET U HOBOT'O KAJIEHAdPHOTO
BucoxocHste roabl. Ctapblil ¥ HOBLIA CTHIBL cTHA
Crpoenne ConnedHoii cuetembl (7 4acos)
PazeuTtie [CeoueHTprueckan cuctema mupa Apucrorena-Tlitonemes, TMoaroToBka M nNpeseHTauus coobLLeHHs o TpesenTanns
npeAcTaRneHMii o CucTeMa anuuikior 1 anddepedTos Ang odbacHenns 3HaveHHH oTKpbITHI Konepunka u Manunes nna
/8 CTPOCHMM MMpA. netneodpasHoro ApmkeHus nnaver. Coznanne KonepHukom dopMUpoBaHNA HAYHHOIT KAPTUHBLI MHpA.
reNHOLEHTPHYECKOM creTeMbl Mupa. Ponb [anunes B CTaHOBICHWH O0bACHEeHKE NETIC00Pa3HOro ABHKEHHA
HOROIT CHCTEMBI MHPA TUIAHET C UCTI0JIb30BAHHEM STTULIMKIIOB H
andgepentos
Koudurypauun BHyTpeHHue 1 BHeLIHUE nnaHeTbl. KoH(purypauuu niaHer: OnucaHKe YCIOBHA BUIANMOCTH NIAHET,
rnaner. CuHoanyecKkuii NPOTHBOCTOAHHE H coeanHeHHe. [TepHoANIecKOC H3MEHEHHE YCIOBNI | HAXOAALUMXCA B PA3NHUHBIX KOH(PUIYpaLmaX.
219 NEPHOL. BHAMMOCTH BHYTPEHHHX W BHEIWHHX niaHeT. CBA3b CHHOAHYECKOro H | PeleHue 3aa4 Ha BbIMNCIEHNE 3BE3AHBIX
CHIIEpHYECKOro (3BE3HOr0) NEPHOIOR 0BpALIEHHA TINAHET NEepHO OB 00palleH A BHYTPEHHHX M BHELIHUX
niaaHeT
3aK0oHbI ABUKEHUS Tpu zakona Kennepa. 2nanne. M3Menenne CKOPOCTH ABHKEHUSA Ananusz 3akoHos Kennepa, X 3HaucHuaA 113
nnaHer ConHeuHoi NIaHET MO 3NAUNTHYECKHM opbuTam. OTKpbiTHE Kennepom 3ak0H0B pa3zBHTHA H3uKK 1 acTpoHoMHH. Pewenne 3anau
3/10 | cucremsl. JBWKEHHA MIAHeT — BaKHbIH LIAr HA MyTH CTAHOBNECHHUSA MEXaHHKH. Ha BBIYHC/IEHME paccTosHuit mnaneT oT Connua
TpeTnii 3aK0H — OCHOBA N1 BLIYHCIEHHA OTHOCHTENIBHBIX Ha OCHOBe TpeThero 3akoHa Kennepa
paccTosHuii naneT oT ConHua
Onpenenerne Pazmepel u ¢popma 3eman. Tpuanrynauua. FopusonTansHeli Peuienye 3aiad Ha BoIUUCIEHHE PACCTOAHUH
411 paccTosHKIA H pasMepPoB napainakc. YIIoBLIE M MHEIHbIC pasMepbl Ten COMHEYHON CHCTEMb | M pa3MEPOB OOBEKTOB
Ten B ConHevHOMH
CHCTEME,
[NpaxTHueckasn [nan ConHeyHo# cucTeMsbl B MaciiTadbe 1 M K 30 Min kM ¢ IToctpoeHue mnaHa CoNHEYHOH CHCTEMBI B
/12 pabGoTa ¢ nanom YKA3aHHEM NMOJOXKEeHHs IUIAHET Ha OpOUTAX COrNACHO JaHHbIM NpUHATOM Maciutabe ¢ yKa3aHHH eM NONOXKEeHHUs
CoJlHEY HOH CHCTEMEL. «1LIKONEHOrO aCTPOHOMHUYECKOTO KaJIeHJApA» Ha TeKylui yueOHbii nuaHeT Ha opbutax. OnpeaesicHHe BO3MOXKHOCTH
roj, vX HabJIOAEHHA HA 33JAHHYIO IaTy
OTKpbITHE H Tloxreeps/icHHE CNIPaBETHBOCTH 3aKOHa TATOTEHUA 1A JIyHbl Peuienye 3aaay Ha BbIYHCIGHHE MacChl [Npesenrauus
6/13 | npuMeHeHHE 3aKoHa 1 nnaveT. Bosmyie HuA B ABWKeHHH Tesl ConHeYHoi cHCTEeMBI. ruianeT. OObACHEHHE MEXaHH3Ma BOSHHKHOBEHHA

BCCMHPHOI'Q TAOTCHHA.

OrtkpoiTue rwianetst Henmyn. Onpeaenenye Macchl HeOECHBIX Tel.

BO3MYLLEHHIA H NPHIKHBOB




Macca u noTHOcTh 3emu. [TpuinBsl H OTIHBEI

HpwxeHHe
MCKYCCTBEHHDBIX

Bpems ctapra KA u TpagxTopuu nosieTa K IjiaHeTaM H Apyrim
Tenam ConHeuHoii cucTeMbl, BeInonEe Hie MaHEBPOB, HEODXOIHMBIX

TMoaroToBka M Npe3eHTaLUA coobLEHHs O
KA, uccaemytowux npupoay ten ConHeuHod

KoutponsHas
pabora

7/14 | CIlyTHHKOB H AR NOCAAKH HA NOBEPXHOCTb TUIAHETHI HIH BBLIXOJA HA OPOUTY CHUCTEMBI
KOCMHYECKMX annapaToB BOKpYT Hee
(KA).
Ipupoaa Ten condeyHoii cuerembl (8 1acos)
ConnHe4Hasn cHCTEMa I'unote3a o gopmuporanin scex Ten CoNHEUHOM CHCTEMbBI B AHanus OCHOBHBIX NMONOKEHHH
1| xak Kommnnekc Ten, npolecce ANHTEJILHOH BONIOLHY X0NOAHOr0 rasonbiesoro obnaka. COBPEMEHHBIX NMPEACTABICHMI O NMPOHCXOKAEHHH
15 umMelowux obee OGLACHEHNE UX NPHPOABI Ha 0CHOBE ITOH THIOTE3bI Ten CoNHeuHOH CHCTEMBI
NPOHCXOKAEHHE.
3emns uJlyna - KpaTkue cefienns 0 pupone 3eMn. YCIoBHs HA NOBEPXHOCTH Ha ocnose 3naHuii U3 Kypea reorpaduu
ABOiiHas raxeTa. Jlyusl. Jlpa TMNA JIyHHO#i MOBEPXHOCTH — MOPA 1 MaTepHkH. [opet, cpasHeHHE NPUpoRb! 3eMIU ¢ Tpuponaoit JIyHsL.
KpaTepbl W ApyrHe dopmel penseda. [Tpoueccsl popmuposaHia OGbACHEHHE NPUYHHBI 0TCYTCTBUA Y JlyHbl
216 nosepxHocTn JIynbl u ee penbeda. PesynsTaTel HCCIEN0BAHN, atmocdepsl. Onucanue OCHOBHBIX (GOpM MYHHOT
NpoBEAEHHBLIX ABTOMATHYECKHMH annaparaMH 1 aCTpOHaBTAMH. NOBEPXHOCTH M MX MPOHCXOMKNAEHHS.
BuyTpennee crpoenue JIynsl. Xumuueckuii COCTaB JIyHHbIX NOPO. [oarotoska 1 Mpe3eHTauHs cooduielns 06
Ob6napysxenne Boasl Ha Jlyne. [epenckTreer ocoetia Jlyns: uccnenosannax JlyHsl, MPOBEACHHLIX CPEACTBAMMK
KOCMOHABTHKH
JBe rpynnbl NIaHeT. AHATM3 OCHOBHLIX XapakTepHCTHK nnanet. Pasnenenne nianer Ananus Tabi MY HBIX JaHHBIX, NPH3HAKOB
3/17 Mo pasMepam, Macce 1 cpeiieii nNoTHOCTH. [INaHeTsl 3eMHOM PYNMbl | CXOACTBA ¥ pasil HuMit M3yHaeMblx 00bEKTOB,
H nianeTbl-ruranTbl. Mx paznnuus Knaccurkaumns 00bEKTOBR
[pupoaa nnaner CX0/CTBO BHYTPEHHEI0 CTPOCHHA H XMMHYECKOI0 COCTaBa [a ocHoBe 3HaHMH PH3HYECKHX 3aKOHOB
3eMuoil rpynnst nanet 3eMHo# rpynnsl. Penbedy nopepXHOCTH. Bynkanusm 1 00bACHEHHE ABJIEHHH M NPOLECCOB,
TekToHHKa, MeTteopuTheie kpatepbl. OcOBCHHOCTH TEMINEPATYPHLIN nponcxoaamux B armocdepax nnaver. Onucanue
4/18 ycnosuit Ha Mepkyphn, Benepe n Mapee. OTnnuHa cocrasa 1 CpaBHEHNE NPHUPOABI TIAHET 3EMHOM IpynMbl.
artMocepst 3eman ot atmochep Mapca 1 Benepet. Cesonnbie OBbnAcHeHe MPUYHMH CYLLECTBYIOLINX Pas/induil.
u3MeHeHus B aTMocdepe M Ha noBepxHocTH Mapca. Coctostine Boapl | [10AroToBKa 1 Npe3eHTalHA €O0DLICHHA ©
na Mapce B TPONIIOM M B HACTOALLEE BPEMs. DBOMOLNKA NPHPObL pesynbTaTax MCCaeaoBaHnii MIaHeT 3eMHOll
inaner. [TouckH xKu3Hu Ha Mapce rpyrnib
Ypok-ancckycHs OBcyaneHIe PasnH HBIX ACNEKTOB NPOOIEM, CBA3AHHBIX C [MoaroToBKa ¥ Npe3eHTaLka COO0UIEH A 10 [MpesenTauns
5/19 | «[lapuukosblii aduext: CYWIECTBOBAHMEM TNAPHHKOBOrO 3(ipeKTa M ero poan B 3Toit npobieme. YuacTHe B IUCKYCCHH
nonb3a uan Bpen?» (opMHPOBAHMM H COXPaHEHHH YHHKaILHOH PUPOZB! 3eMin
[TnaHeTbI-riuranTel, X MMHuecKnii COCTAR U BHYTPEHHEE CTPOSHUE TUIAHET-TUTaHTOB. Ha ocHoRe 3HaHMH 3aKOHOB PU3HKH
MX CNYTHHKH W KONbLA. McTOUHMKH IHEPrHUM B Heapax rulaner. ObnauHbii nokpos 1 ONHCAHNE NPUPOID] MIIAHET-TMIAHTOB.
620 atMocdepuas LupKyasums. PaznooBpazne npuponsl CyTHUKOB. IlonroToBKa n npe3eHTauks COO0LIERNA 0 HOBBIX
CXOCTEO MPUPOABL CNYTHHKOB ¢ MJIAHETAM K 3EMHO TPy nins! H pe3yaLTaTax HecneaoBaHul MIaHEeT-THIAHTOB, UX
Jynoit. Hanuuue atmocdep y kpynHeHux crnyTHUKOB. CTpOEHHE H CNYTHHKOB M KOMNEL. AHajIu3 ONpelencHus
COCTAB KONELL MOHATHA «IIAHEeTa»
Maneie Tena AcTepou/isl TIaBHOTO Tosca. MX pasMepsl U YMCICHHOCTD. OnuHcaHUE BHELIHETO BYJa acTePOHAOB U IMpesenTanms
ConHeuHOH cHCTEMBI Mansie Tena nosca Koiinepa. [lnyTon u Apyrue KapaHKOBBIC komer. OBbsiCHEHHE NPOLIECCOB, MPOHCXOAALUX B
nnanersl. Kometsl. Vix crpoenne u coctas. Opourel komeT. Obiwasn KOMETE, MPH H3MEHEHHH €€ PacCTOAHHA OT
711 YHCIEHHOCTL KOMET. Connua.

KomeTHoe obnako Oopra, ACTePOHAHO-KOMETHAs 0TIACHOCTb.
B03-MO#HOCTH H croco0bl €e NpeA0TBpallie HUs

Oaunnoulble Meteopbl. CKOPOCTH BCTpey U ¢ 3eMiei.
Hebonsiune Tena (MeTeopousl). MeTeOpHBIE NOTOKH, X CBA3b C

[MoaroToeka U NMpezeHTALMUs COOBIIEHUS O
cnocofax 0OHapyKEHMs ONIACHBIX KOCMHYECKNX
06BLEKTOR M NPEAOTBPALIEHMA MX CTOIKHOBSHHA C
Jemneii




komeramu. Kpynueie Tena. Slsnenue 6onuna, naicHue METEOpHUTA.
Knaccumranus eTEOPHTOB:
JKene3Hble, KAMEHHBIE, KeJe30KaMEHHbIe

Connevnas cucteMa Crpoenue u npupoja Ten ConuedHol CHCTEMBbI Ha ocHOBe 3HaHUA 3aKOHOB (PH3IHKH KonTtponkHas
onvcaHue ¥ obLACHEHHE ABICHUH, pabora
8/22 nporcxoaaiuux B CoTHeYHOH CHCTEME.
[NonroToska cooblueHus o najeHun Haubonee
M3BECTHBIX METCOPHTOB
Conuue u 38e31b6l (06 4acoB)
ConHuge: ero cocras HcTounnk 3nepruy Connua | 3B€3/1 — TCPMOALEPHBIE PeAKLIMNA. Ha ocHoge 3HaHuii (H3HUECKHX 3aKOHOB
H BHYTPEHHEE CTPOCHHE. Iepenoc sueprun BryTpH Connua. CTpoeHHE €ro arMacdepsl. onucaHue U oObACHEHNE ABNEHUH H NIPOLECCOB,
1/23 I'panynauns. Conneunas kopoHa. O0HapyKeHHE NOTOKA CONHEHBIX HabmopaeMblx Ha ConHue. OnucaHne NpoLECCcon,
HeHTpuHO. 3HAUCHNE 3TOrO OTKPBITHA T HUINKH U acTpou3nKH TIPOMCXOALLMX NPH TEPMOAIEPHBIX PeaKLHaX
MPOTOH-NPOTOHHOrO UMK
Connevnas Tlposienenus CONHEUHOI aKTHBHOCTH: CONIHEUHBIC NATHA, Ha ocHoBe 3HaHKH 0 nnasme, NoIy4eHHbIX B
AKTHBHOCTL W €& BIIHAHNE | npoTy0epaHLibl, BCMbIUIKH, KOPOHATLHBIC BBIOPOCHI MacChl. [MoTokn kypce GH3MKH, onucaHie odpazoraHus MATEH,
24 | M2 3emio. CONHEYHOI Nna3Mbl. X BAHAHKWE HA COCTOAHUE MarHHTOC(EpS npoTyOepatLER M APYIHX NPOABIEHUI CONHEY HOT
Jemnn. MarnutHsle Oypy, NOAApHLIe CUSHUS U JIpYrue AKTMBHOCTH. XapaKTepHCTHKA NPOLECCOB
reo(H3NUECKHE SBICHNS, BIUSIOUNE HA PALLHOCESA3b, COOH B IMHHAX CONHEHHOM AKTMBHOCTH 1 MEXQHH3MA MX BIIHAHUS
snexTponepead . [lepHos n3MEHEHHS CONIHETHO aKTHBHOCTH Ha 3emito
Duzuveckas 3Be3j1a — NPUPOAHBII TEpMOACPHbIH peakTop. CBeTHMOCTE Onpe/enenne NnouaTHA «38e3aa». YkazaHue
npupoaa 3se3i. 3ge3nnl. Muoroobpasue mupa 3ge3a. Mx cnexkrpanshas MOJIOKEHHA 3BE3/1 HA IHArpaMMe «CnexkTp —
3/25 faccH(HKaiua. 3Be3Abl-THMANTB! 1 3B€3/bI-Kapa Ky, Jinarpamma CBETHMOCTLY COMTACHO WX XapaKTepUCTHKAM.
«CMEKTP — CBETUMOCTbY. JIBOFHBIC 11 KPATHbIC 3BE3AbI. 3BE3/HbIE AHaJIN3 QCHOBHBIX FPYNI AHArpaMMbl
cronnenna. Mx cocrae 1 pozpacr
[TepemenHeie 1 Lieden bl — NPUPOAHBIE ABTOKONEDATEILHBIE CHCTEMDI. Ha ocrose 3Hannii no GusnKe onHcanne
HECTALMOHAPHLIE 363/l | 3aBUCHMMOCTDb (TIEPHOA — CBETUMOCTDL. 3aTMEHHO-IBOIHEIC 3BE3Abl. | NYJbCalMH Leden Kak aBTo-KonebarteNbHOro
4/26 Benoiiku HoBbIX — ABNEHNE B TECHBIX CHCTEMaX JABOHHBIX 3BE3/L npouecca. [ToaroToska coobuienus o cnocobax
OTKPBITHE «3IK30TUIAHET) — TINAHET W NIAHCTHBIX CHCTEM BOKPYT 00HapPYMEHHA «IKIOMIAHET? M MOJYYEHHBIX
APYTHX 3BE31 pe3yneTaTax
DBOMOILMS 3BE3L. JABUCUMOCTB CKOPOCTH M NMPOAOIIKHTENLHOCTH 3BOJIIOLNH 3BE31 Ha ocHose 3HaHHi no gu3nke OUCHKA
5/27 ot ux Maccebl. Bensnuka CeepXHoBo#l — B3pbIB 383/l B KOHLE €€ BPEMEHH CBEMEHHS 3BE3 /b1 MO W3BECTHOH Macce
apomoOuMH. KOHeUHbIE CTaliH XH3HN 3Be31: Oenble Kapiauky, 3anacoB BOJOPOAA; /UlA OMHCAHHS NPHPObI
HeHTPOHHBIC 3B€3 16! (MYNKCAPBI), YEPHBIS ABIPLI 00BLEKTOB HAa KOHEYHOH CTaliH IBOJIFOLIMM 3BE3/L
Kontponbhas pabora Iposepoutas paboTa no Temam: «Crpoenne Connenol [ToBTOpeHHe:
«Connue n Connevnas cuctembly, «[Ipupona ten ConHeunoit cucTeMby, « ConHie 1 38€31b1» —O0CHOBHbIX BONPOCOB TEM; KontponbHas
6/28 | cHcTeMan. —cnoco0OB peleH s 3a1a4; paboTta
—MpHEeMOB NPAKTHYECKOH paboTsl € MIIaHoM
CoJiHe4HO} CHCTEMEI
Crpoenue u 3soniouust Beesiennoii (64acos)
Haiua I'anakTHka. Pasmepst u cTpoenne Manaktuku. Pacnonoxenue U NBIKCHHE Onucanue CTPOEHHS H CTPYKTYPBI
Connua. [Tnockas 1 cdeprueckas noacucreMst Manaktiky. Slapo u lanaxktukn. Usyuenuc oGbEKTOR MIOCKOH H
1/29 criupanbHele pykasa lanaktiky, Bpamenne IanakTiky u npobnema cheprueckoii nogcuctem. [oaroroska
«CKPBITOH MacchI» c00BLIEHHsI O PASBUTHH HCCIIEA0BaHHH
lanaKTHKH
230 Hawa I'anakTuxka. PajuoH3Ny eHHEe MEK3BE3/HOTO BelecTsa. Ero cocras. Ha ocHoge 3uanuit no gusuke oObACHEHHE

Q6nacti 38e31000pasopanud. OOHapyKEeHHE CIIOKHBIX OPraHHYECKHX

Pa3JIH4YHBIX MEXaHH3MOB PaIn OH3TYHCHHA.




Moneky)l. B3aMMOoCBA3b 388371 H MEXK3BE3IHOH Cpeibl. [MnanerapHsie
TYMaHHOCTH — OCTATKH BCbiluek CBEPXHOBBIX 3BE311

OnucaHue npouecca (OPMUPOBAHNA 3BC3M M3
XOJIOMIHBIX r230MbLIEBRIX 001aK0B

JIpyrue 3Be3aHbIe
CHCTEMbBI — FANNAKTHKH.

O:xﬁmc._r:v“ou SNNUNTHYCCKHE H HENPABHIILHBIC MaNakKTHKH. Mx
OTJIMY UTENBHBIE 0CODEHHOCTH, pasMepsl, Macca, KOJHYECTBO 3BE3/L.

Onpenenchue THNOB ranakthx. [oaroToska
co00weHus 0 Hanbonee HHTEPECHBIX

3/31 CBepXMACCHBHBIC YEPHbIE AbIPbI B AAPaAX ranakTHk. Ksasapot 1 MCCJIeI0BAHUAX ranakTHK, KBa3apoB U Apyrux
pajguoranakTHKy. BaaumoneicTeyrowue ranaktuki. CKOMIeHHs U AaneKknx o0b-eKTOB
CBEPXCKOMJIEHUsA TalaKTHK
Kocmouorus navana OBu1as Teopusa oTHoCcHTENLHOCTH. CTalkoHapHas Beenennas A. [Npumenenne npuuukna Jonnepa as
XX Bexa, Ditnwreiina. Buirog A. A. Opuavana 0 HECTAIIHOHAPHOCTH 00BbACHEHNSA KKPACHOTO MEILEHHS.
Bceenennoii. «I{pacHoe cMelle e B CNEKTPax ranakTHK H 3aKOH Tonrotorka cOOBILEHHA O ACATENLHOCTH
4/32 Xa66na. Paciinpenue Beenentoil npoHCXOANT OJHOPOIHO H Xab6na u Opunmana.
M30TPOMHO JokazaTenhCTBO CNpaBe/UIHBOCTH 3aKOH2
Xabbna ana HabmoaaTens, pacnonoxe¢HHOro B
moboli ranakTHke
OcHOBBI unoteza IT. A. FamoBa o ropsauem Havaie BeenenHoil, ee [ToaroToBKa W npe3eHTauHd coobeHus 0 [TpeszenTauns
COBpeMEHHON oBocHoBaHWe U NoaTBepkaeHHe. PennkToBoe uanyuenne. Teopus nestensHocT 'amoBa W naypearos HoGeneBckoi
5/33 | KOCMOJIOrHH. Bonsworo e3peia. O0pasoBanne XMMHYECKHX DJICMCHTOB. npeMin 1o gusnke 3a paboTel N0 KOCMONOTHU
hOpMHPOBAHWE TaNakTHK H 3Be31. Y CKOPEHHE PACIHPEHNS
Beeneuno#i. «TeMHas SHEpruA» M aHTUTArOTeHHE ]
HMToroBslit ypok — [lpobnema cylecTBOBAH A K H3HI BHE 3EMIH. YCNOBHS, IloAroToBKa 1 Npe3eHTalns coodCHNA O Hrorosstiii
Kondeperins «OLMHOKH | HEOOXOANMBIC NSl Pa3BUTHS KH3HH. [ToUCKH JKW3HI HA THIAHETAX COBPEMEHHOM COCTOSHUM HAY Y HbIX MCCIICI0BaHM |- TECT
I mel Bo Beenennoii?y ConneuHoii cucTeMbl. CloMHLIE OPraHM4YECKUE COCAHHENNA B no npofieme CyLIECTBOBAHNA BHEICMHOMN KUK
/34 kocmoce, CoBpeMEHHbIE BO3MOKHOCTH PaIHOACTPOHOMMKH 1 Bo Beenennoii. Yuactre B AMCKYCCHH N0 ITOH

KOCMOHaBTHKHW JUIA CBA3H € APYIrMMH LUHMBWMH3ALHAMH. IMnaveTusie
CHCTEMB! ¥ IPYTHX 3BE3A. YenoseuecTBO 3a4BIAET O CBOCM
CYLECCTBOBAHHH

npobneme




