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C 1 ceHTAb6pAa 2017 ropga actpoHOMMUA
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HopmaTnBHbIE AOKYMEHTbI

Mpwnka3s MuHobpHaykm Ne506 ot 7.06.2017
«O BHeceHun nameHeHuu B PK roc»

Mpunkas MunHobpHaykm Ne253 ot 31.03.2014 (pepakums ot 20.06.2017 1)
«06 yTBepxaeHuu ¢peaepanbHOro nepeyHa y4uebHuKoB»

Mnucbmo MuHobpHayku NeTC194/08 ot 20.06.2017
«06 opraHunsauum usyyeHua yuebHoro npegmeta «ACTPOHOMMUA»

BebuHap (MnHobpHaykun, PAO, AMKMMPO) ot 26.06.2017
«OpraHM3aLuMnOHHbIe BONPOCbl BHeAPEeHUA AUCLUUNINUHDbI K ACTPOHOMMUAY

Mpunka3 MunHobpHaykm Ne613 ot 29.06.2017
«O BHeceHUn nuameHeHum B Proc COO»



OCHOBHbIe nonoX¥eHunsd

ACTpoHOMUSA — 06A3aTENbHbIN YYEOHbIN NpeaMeT ANA CTapLLIEKNACCHUKOB

Hauyano npenogaBaHmsa actpoHomum — 2017 nn6o 2018 r no mepe roTOBHOCTU LLIKO/

10 yCMOTpPEHMUIO WKObI NpenogaBaHne aCTPOHOMMM BO3MOXKHO:
* B 11 Knacce Becb roj,
* B 11 Knacce ogHo nonyroame
*no nonroga B 10 n 11 knaccax

LLIKoAbl camoCTOATENbHO MNepepacnpeaenAlT Yacbl y4vyebHOro nnaaHa AnS
npenofaBaHMA acTpoHOMKUK be3 yulepba ansa Apyrux npeameToB

ACTpOHOMMYECKAA COCTaBNAOLWAA B Kypce GU3MKN OCTAETCA B NPEKHEM 06BEME

C 2019 r — 3agaHuA No acTpoHoMUK ByayT BKAtoYeHbl B KUM EIM3 no ¢pumsmke

Yuyutenam, Kotopble byayT npenoaaBaTb aCTPOHOMMUIO, PEKOMEHAYETCA NPONATU KypCbl
NoBbIWEHMA KBanUPpUKaLnm




Mucemo MuHobpHaykmn NeTC194/08 ot 20.06.2017

[Tpu M3yd4eHUH aCTPOHOMMH MOKET ObITh HMCMOJIB30BaH YYEOHHK «ACTPOHOMUS.

bazoBeiii yposeHb». 11 knace, Boponuos-Benbamuxos b.A., Ctpayr E.K., [JPODA,

BKJIFOYEHHBIH, B (enepanbHbIN nepeyeHb y4eOHUKOB, pPEKOMEHYEMBIX
K HWCMOJL30BAHUIO TMPH pealiv3aliui MMEIOUIMX TOCYIapCTBEHHYIO aKKpEeAUTALHIO
oOpa30oBaTelbHBIX [IPOrpaMM HadalbHOro 001Iero, OCHOBHOro 001Iero, CpejiHero ooLIero
oOpaszoBanus (npuxaz MunHoOpHayku Poccum ot 31 mapra 2014 r. Ne 253), a Takxke
yueOHbIe 110COOMS, H3[JaHHBIE B OpraHU3alMAX, OCYLIECTBIISIIOLIMX BBITYCK Y4EeOHBIX
nocoOHi, KOTOpble [IOMYCKAIOTCS K MCIIONL30BAHUIO [IPH peaJu3aluy  HMELINX
rOCYIapCTBEHHYIO aKKpeOMTaLWi0 00pa3oBaTesbHBIX I[POrpaMM HayajJbHOro OOLIEro,

OCHOBHOI0 obuiero, cpeaHero obmiero oOpaszoBanus (npukaz MunoOpHayku Poccuu
ot 9 uroHs 2016 r. Ne 699),
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+ B Hayane rnasbl
3aK/1laablBaeTca npobaemaTtuka

#+ [laparpadbl pa3geneHnbl Ha
NYHKTbI, KaXAblN N3 KOTOPbIX
NMMeeT HOMep U Ha3BaHUue
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.. 11l. CTPOEHUE
" COJIHEYHO¥ CUCTEMbI

Conueunas cucrema — sto mpexie seero CONHIE U BOCEMb
GOMBIIMX IUIAHET, K YUCTY KOTOPBIX OTHOCHTCH ¥ 3ems.

KpoMe GOJBIINX TUIAHET cO CryTHUKaMH, Bokpyr CosHua 06-
palaioTcs KapiuKoBble (MaJble) TUTAHETH, KOTOpbIe M0 AHaMeTpy
Menbine JIyHBI, H OrPOMHOE YHUCJIO MANIbIX ten ConHeuHoii cuc-
Temel. Jaxe Hanbosee KpyrHbIe W3 HUX HE MPEBLIIAIOT 10 pa3Me-
py 1000 kM, a A7pa CAMBIX 3AMETHBIX KOMET — eLué MeHblle. Bokpyr
CoJslHLA JBVXKYTCS TAKXKE Tesa pasMepoM B JECATKH H COTHH MET-
poOB, IbIDBI M KaMHH, MHOXKCCTBO MEJMTKHWX KaAMELUIKOB H NMBUTHHOK.
UYem MeHBIIE pasMephl 3THX YacTHLL, TeM HX Gonbiue. MexruiaHer-
HasA cpela — 3TO KpaiiHe pa3peXeHHbIi ra3, COCTOAHHE KOTOPOro
onpenenserca uanydeHreM CoutHIIA M PACTEKAIOIIHMHCS OT HEro
MOTOKAMM BelIecTBa.

JipmxkenueM Bcex Gonpmx ¥ Maneix Ten ColiHeuHO# cHcTe-
mbl yripaBasier CosiHile, Macca KoToporo B 333 Thic. pa3 npeBbllia-
et Maccy 3emum 1 B 750 pa3 cyMMapHYIO Maccy BCex IUIaHeT.

§ 10. PASBMTHE NPEJCTABIEHM
0 CTPOEHHUM MUPA

1. leouenTpuyeckas cucTeMa MHpa

l'lm K TIOHMMAHHMIO MONOXKEHUS HALIEH TIaHEeThl M KUBYILIETO Ha
Heil yenoseuecTsa Bo BeeneHHo#M ObUT 04eHb HETIPOCTHIM M M0/~
yac BechbMa ApaMaTHUYHBEIM. B ApeBHOCTH ObUIO €CTECTBEHHBIM
CUMTATH, UTO 3eMilsl ABIAETCA HEMOIABHXKHOI, MIOCKOH M Haxo-
muTes B ueHTpe mupa. Kasanoce, 4ro BooOlie BeCh MHP CO31aH
panu uenopeka. [lonobHbie npencTaBIeHus MOJYYHIN Ha3BaHHE
anmponoyexnmpusma (OT Tped. antropos — 4eJIoBeK).




Bor uto nucan Kensiep nocne oTtkpeiTus 310ro 3akoHa: «To,
4To 16 JIeT TOMY Hasan sl pPelliMl HCKaTb, <...> HAKOHELl HaileHo,
H 3TO OTKPBITHE MPEB30I1LIT0 BCE MOM CaAMBbIE CMEJIBIC OXKHIAHHSL...»

JlelicTBUTENBHO, TPETHI 3aKOH 3aCYKMBAeT caMoii BbICOKOIA
OLIEHKH. Beﬂb OH MNO3BOJIHCT BbBIYHMCIHTH OTHOCHTCJ/IBHBIC pac-
cToaHus naaHeT oT CollHuA, HCTIONb3YA MPH ITOM YKE H3BECTHBIE
nepuoabl ux odbpauenus pokpyr Connua. He HyxHo onpenensats
paccrossHHe oT ColHuIA Kaxmoii M3 HHUX, JOCTATOYHO M3MEPHTh
paccroguue or ConHua xota OBl oaHOI muiaHeTsl. BennuwnHa
60uIbLIOM MOIYOCH 3eMHOIT OPOUTEI — acmpoHoMuYecKasn eouHu-
ya (a. e.) — crana OCHOBOM IS BBIYMCIEHHUS BCEX OCTAJIbHBIX pac-
crosinmil B CoJIHEYHOM cHcTeMeE.

MPUMEP PELLEHHS 3AAYH
[MpoTHBOCTOSHMS HEKOTOPOII TJIAHETHI TTOBTOPSAIOTCS Yepe3
2 roga. Yemy paBHa Gosibluasi nonyock eé opouTsl?

Pewenue:
Bonbiiyio nosyock opouThl TUIAHETHI MOXHO
Ol'lpCJICIIHTb M3 TPETHETO 3aKOHA KCIUIC])a:

2 3 5.3
Ty oay 03_”1T2
—=,a, =2
M - i
Ddopmyna
1 TR
A

HUCMONBL3YETCS ISl BEIYMUCIIEHHs €€ 3BE3THOrO Neproa:

T8
_I!T2=_2_=2r.
S-T 2-1

Torna a, = 3\/? ~ 1,59a.e.
Omeem: a, = 1,59 a. e.

Bonpochl

@ ------------ 1. Chopmymmpyiite 3akonsl Keruiepa. 2. Kak mensiercs
CKOPOCTH IUIAHETHI MPH e€ MNepeMellieHH oT adenns K nepureiuion?
3. B kakoii Touke opOUTHI TIaHeTa ofNaTaeT MAKCUMATBLHOM KHHe-
THYECKOI 3HEprueii; MaKCHMATBHOM NMOTeHLMANBHOM 3Heprueii?

 YIPAKHEHHE 10 3 ‘agane 5 1,5 pasa nanswe or Commua, teM

3emua. Kakosa NnpoaoixuTelLHOCTL roja Ha Mapce? OpbOuThl
IJIaHET CYMTaTh KpyroBeiMu. 2. CuHoaMuecKuit nepuon manoii
maaHeTsl 500 cyrok. Onpenennte GONBLIYIO MONAYOCH €€ OPOUTHI
W 3BE3HBINH nepHo oOpalleHus.

pacronaraloTcs MiaHeTsl Ha OpOMTax B HACTOALIEE BPeMs, W Ha-
VYHTBCS CAMOCTOATENILHO OTHICKMBATH MX Ha Hebe.

1) Hapucyiite B cBoei TeTpanu opSUThl YeTHIPEX BIHKaMHIIMX K
Connuy nna”er: Mepkypusi, Benepsl, 3eman n Mapca. 1as Toro
yTo6b1 Hanbonbiuas n3 opébut — opbura Mapca — ymecTunach Ha
JIMCTE TETpaH, creayeT BuGpaTh Maciurad, npu kotopoM | cM co-
oreetctByer 30 mun kM (1 : 3 000 000 000 000). Paccuymraiite pa3-
Mepbl OPOMT IUIaHET W C MOMOLLBIO LIMPKYJISt NPOBEIUTE OKPYX-
HOCTH COOTBETCTBYIOIIETO panuyca. HeobxonuMble IaHHbIE BO3b-
MHTE U3 npuioxenus V1.

2) Ucnonp3yiite maHHbie TabaWIBl TeTHOLIEHTPHUIECKHX nonrot’
maaHer u3 «lllKoabHOro acTpPOHOMHMYECKOTO KaleHIapsa» Uis oT-
BETa Ha cleaylilHe BO]’!]IJ()C-b[.'

a) ¥ kakoii nnanersl: Mepkypusi, Benepwl, 3emau nnu Mapca —
IKCLEHTPUCHTET OPOMTHI HANBOIbLLMIA?

6) Ha kakue (npuMepHO) AaThl MPUXOAATCS NpOXoXieHus: Mep-
KYpHs Yepes nepurennii; yepes adennii?

B) Haiinure B Tabnuue aartel, HA KOTOPbLIE NPUXOAATCH COEAUHE-
Hus miader ¢ ColHLeM, a TakKe UX MPOTHBOCTOSIHHIA.

3) Noab3ysick Tabauuei reIMOLEHTPHYECKHX NOJTOT MIAHET, Ha
opOuTe KAXAO0W IIaHEThl OTMETHTE €€ MONOKEHHA B CEHTADpEe —
nekabpe Tekyuiero roaa, s aToro nposeanTe U3 LiEeHTpa OpoUT B
MPOU3BOJILHOM HANpaBIeHHH JIYY, KOTOPbIH OyaAeT yKasbiBaTh Ha-
NpaBJICHHE HA TOYKY BCCCHHETO paBHONCHCTBHA. Ot aToro Jyqa
Ha Kaxnoi opOHUTE B HANpaB/IeHUH, NMPOTUBOTOIOKHOM IBHXE-
HHIO YaCOBOM CTPEJIKH, OTIIOKHTE IYyTH, COOTBETCTBYIOLIME IeTHO-
LeHTPHYEcKOl IONTOTe JAHHON MIAHETHI, H OTMETHTE 3TH MOM0-
KCHHH.

JLnst Toro urobkbl y3HaTh, rae 1no orHowenuio K ColHily pacnona-
raeTcs Ha Hebe Ta WK MHAsA MUIAHETa, OPUEHTHPYITE HAPMCOBAH-

1 & »

lenuoueHTpHuecKOoil fonroToil HassiBaeTcs yroi npu tentpe (Conu-
11e) MeKIy HaNpaBIeHUAMH HA TOUKY BECEHHEro paBHONECHCTBHS M Ha
[UIAHEeTY.
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% Bonpocsbl, 3ag4aHnA, ynpaxKHeHnA




+ YKasaHwumAa K
aCTPOHOMMUYECKUM
HabngeHnAMm

IX. Ykaszanus K HaOmoaeHuaAM

Ha6monenns Connna

Ipu HabmogeHu ConHLA ¢ MOMOLIBIO TEIECKOMaA LiesiecoobpasHo
CIIPOCKTHPOBATH ET0 H306PKEHHE Ha IKpaH. DKpaH JIO/DKEH OBITD MTPHU-
KPETUIEH K TeJIeCKOITY TaK, YTOOBI MOXKHO GBLTO MEHSTH €ro paccToAHNe
OT OKynApa M (PMKCHPOBATh B 3TOM MOJIOKEHAN; HA IKPaHe 3aKpervisior
JTMCTBI GyMaru [Uist 3apHCOBKH COJTHEYHBIX MATCH.

Bunamanne! Cmotpers Ha CoNHLE B TEJIECKOT MOXH® JIHLIbL PH
HanuauK TEMHOTO GIILTPa Ha 0OBEKTHBE.

TIpH MCNIONMB30BAHNHN Te/lecKona-pedpakTopa cIeayeT Ha obbek-
THB NMOCTaBHUTb AMad)parmMy, KoTopas COKPaTHT €ro BXO[HOE OTBEpC-
THe B 2—3 pasa. Jlns momydeHus: n300pakXeHHst BCEro IHCKa ConHua
HEeoBXOMMMO HMCIOJb30BaTh OKY/IAP, C KOTOPBLIM AAHHBIH TelecKon
naér yenmdenue He Gonee 40—60 pas. LlenecoobpasHo Takxke HC-
[10J1b30BaTh OKYJIAP TaKOi KOHCTPYKIIHH, NPH KOTOPOIt JydH OTBO-
JSTCA Ha 3KPaH IepreHIMKy/IsapHO HanpasieHnio Ha ConHue. 310
[103BOJIMT M36eXAaTh MOMANAHHS Ha DKpaH CONHEYHEBIX JIy4ei. Ecnu
TAKOTO OKY/Isipa HET, TO Ha TPyGe TeJIeCKOoMna Xe/laTelbHO pa3sMeCTHTh
3aIIMTHEIA 5KpaH pasmepoM npumepHo 70 X 70 cm. [Uist 3apHCOBKH
COJIHEYHBIX MATEH cjelyeT Ha JucTax OyMard 3apaHee 3aroTOBHTh
1abnoHs — Kpyru auamerpom 7—10 cM.

Hasens Teneckon Ha ConHie M obecnedyus HEOOXOIMMYIO pe3-
KOCTb M306paXkeHus, HAlO 3aKPEMUTh 3KPaH B MOOKEHNH, [IPH KO-
TopoM auaMeTp uzobpaxeHus CoNHLA paBeH AWAMETDPY 3arOTOB/ICH-
Horo Ha Gymare mabioHa.

OCTpO OTTOYEHHBIM KApaHIAIIOM OTMeuaeTcsi MOJIOXKEHHE BCeX
HaGmonaeMbiX B JaHHbI MomeHT msiTeH. CHsB IMOJyYeHHYIO 3apH-
COBKY C 3KpaHa, MOXHO JOPHCOBaTh Pa3Mephl IHATEH M O4epTaHusd Te-
HM ¥ nonyteHu. YToGrl ybeauThesi B TOM, UTO CouiHlle BpallaeTcs Bo-
KPYT OCH, IOCTATOYHO TIOBTOPHMTH 3aPHCOBKY MOJIOKEHHS [ATEH Hepe3
npa-tpu aHs, Ctout OOpaTuTh BHHMAaHHE Ha TO, KAK H3IMEHSETCH
dopma MATeH Mo Mepe MX MPUOMMAKEHMA K Kpalo AucKa Conxua. Ina
W3YYEHHS CTPOEHHs TSITHA HCTIONB3YIOT TOT OKYJIAD, C KOTOPBIM faH-
HBIIf Tereckorn obecrneynBaeT MaKCHMaTbHO BO3MOXKHOE YBETHIECHHE.

PeryaspHble 3apPMCOBKHM MATEH TIO3BOJIAT MONYYUTh 3HAYCHHE
yucna Bonbda, KOTOpOE MIHPOKO MCTIONB3YETCs MU XapaKTepuCTH-
KW colHeuHoH aktusHocTn: W = 10g + f, roe g— uucjio rpynn
nateH, a f — ofliee YHUCJO MATEH BO BCEX rPymnmnax. IMpu morHOM
OTCYTCTBMM TATEH B TMEPUOJ MUHHMYMa COJHEYHOH aKTHBHOCTH
W = (. Bo Bpemst eé makcumyma yucio Bonbha MOXeT NOCTMraTh
189.




+ [1poeKTHan
nNeATeNIbHOCTb

XI. HobeneBckne npemuu no pusuxe,
NPHCYKIEHHBIE 32 HCCJIeI0BAHUA
0o acTpodH3HKe H KOCMOJIOTHH

1967 r. X.Bbéte — 3a BKIam B TeOpHIO SNEPHBIX DeEaKlIWiA,
0COBEHHO 3a OTKPHITHS, KACAIOINECH HCTOUHHKOB 3HEPTHH 3BE3L.

1974 r. M. Paitn — 3a HOBaTOpPCKME MCCIENOBAHMA B panvo-
actpodmsuke (MHTepdepomerpudeckue); 3. XblOMII — 33 OTKPBI-
THEe MyIbCApOB, KOTOPOE MPOJIOXKWIO MYyTh K HOBRIM METONAM
HCCIeIOBAHMS BELLECTBA B 9KCTPEMATbHBIX (DM3HIECKHX YCIOBHAX.

1978 r. A, IMensnac u P. BUIbCOH — 3a HCKITIOYMTENbHYIO Ha-
CTOHYMBOCTL M (DMIMIPAHHOE MACTEPCTBO, KOTOpBIE INPHBEIHM K
OTKPBITHIO, ITO3BOJIMBIIEMY BHEIPHMTb 3KCIIEPHMEHTAIBHBIE METO/IBI
W npsiMoe Hab/oieHHe B TAKYIO HAYKY, KAK KOCMOJIOTHS.

1983 r. V. ®daynep — 3a TEOPETHYECKHE M SKCINEPUMEHTAIbHbBIC
HCCAeN0BaHUs SAEPHBIX pPeakLMii, HMEIOIMUX BAKHOE 3HAUYCHHE [UIA
obpa3oBaHMa XUMHUYECKMX 31emMeHTOB Beenennoit; C.Yanunpace-
Kap — 3a TeopeTHYeCKHe MCCAeI0BaHUs (PU3NYECKHMX NMpPOLECCOB,
WTPAIOLIMX BAXHYIO POJIb B CTDOEHHH M 3BOJIIOLIMH 3BE3.

1993 r. P.Xanc u [Ix. Tefinop — 3a OTKpHITHE HOBOTO THIA
nyJibcapa, KOTOpPOe a0 HOBbIE BO3MOXHOCTHM [l MCCIEIOBaAHWA
rpaBUTALIMH.

2002 r. Peitmonn [seuc 1 Macaromn Kommba — 3a M3bicKa-
HHs B obnactu actpodM3uMKH, B 4acTHOCTU 3a oOHapyXeHHe
KOCMHMYECKMX HeirpuHo; Pukapno [IKMakkoHM — 3a M3BICKaHHA
B 001acTu acTpoM3MKM, KOTOpPhie NMPHUBEIH K OTKPBITUIO HCTOY-
HHMKOB PEHTIEHOBCKOIO M3/Iy4eHHsl.

2006r. Oxon Masep u [DIxopax CMyr — 3a OTKpHITHE
MIaHKOBCKOMN (hOpMBI CrieKTpa KOCMHUECKOro (POHOBOTO H3Ny4eHUSA
W aHH30TPOIIHH KOCMHYecKOrd )OHOBOIO U3IyYeHHs.

2011 r. Con IepnmytTep, Anam Paitecc u Bpaitan IlIMunr — 3a
OTKPBITHE YCKOPEHHOTO pacluMpeHus BceneHHo# nmo HabniogeHUAM
CBEPXHOBBIX.

XII. Cnucok Hceie10BaTe/IbCKHX NPOEKTOB

1. KoHcTpynposaHue u ycraHoBKa rnobyca Habokosa.

2. Onpexnenexue BeicoTsl rop Ha JlyHe o cnocoby Nanunest.

3. OnpeneneHne YCJIOBHIA BHIMMOCTH TUIAHET B TEKYILIEM
y4eOHOM Tomy.

4. HabGmiofneHHe COMHEYHBIX [MATEH C [MOMOIUBID KaMephl-
00CKypLI.
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CootBetctBue TpebosaHmm PK NOC K obazaTtenbHomy

MWUHUMYMY COAEPHKAHNA OCHOBHOW 0bpa3oBaTe/IbHOM

nporpamMmmsbl Mo aCTPOHOMUN U COAEPHKAHUA yL-Ie6HVIKa

TpeboBaHma ®K IOC

MpegmeT acTpoHOMMUU
OCHOBbI NPAKTUYECKOM aCTPOHOMUMN
3aKOHbI ABUXEHUA HEDECHbIX Ten

ConHe4yHasa cuctema

MeToabl aCTPOHOMMYECKUX
nccnenoBaHUm

3BE3Abl
Hawa Mnaktnka — MneyHoin lNytb

FanakTnKku. CTpoeHmne mn 3BonoLmS
BceneHHOM

W w NN e

O o U1 U

[naBa yyebHMKa

. BBepeHue
. MpaKTMYecKkne ocHOBbI aCTPOHOMMUMU
. CtpoeHune ConHEeYHOWN CUCTEMDI

. CtpoeHne ConHEeYHOM CUCTEMDI
. Mpupoaa ten ConHeYHOM CUCTEMDI

. BBegeHune
. ConHue n 38€34bl

. ConHue n 383l
. CTpoeHue v 3sontoumsa BceneHHom

. CTpoeHue 1 s3Bontouua BceneHHoi



BbiaepxKa 3 tpebosaHmnm ®K NOC kK obazatenbHoMy

MWUHUMYMY COAEPHKAHNA OCHOBHOW 0bpa3oBaTe/IbHOM
nporpamme no pusunke | 7 YPOBHM)

e ConHeyHasa cucrtema
e 38e34bl U UCTOYHUKN UX SHEpPrumn

e CoBpemMeHHble npeacTaB/ieHUA O MNPOUCXOXKAEHUN U
ssoatounun ConHua u 3se3a

* Hawa MNanakTuka. [ipyrue ranaktmuku
* [IpocTpaHCcTBEHHbIE MacwWwTabbl Habnopgaemoit BceneHHOMU

* MpmeHUMOCTb 3aKOHOB PU3NKN Ana obbAcCHEeHUA Npupoabl
KOCMUUYECKMX 06BbeKToB

 HabntogeHue n onncaHmne aBuUXeHUA HebecHbIX Ten.
e "KpacHoe cmeweHue" B cneKkTpax ranakTuk

e CoBpemeHHble B3rnAabl Ha CTPOEHME U 3BOAOLUIO
BceneHHOMN.

e KomnbloTepHoe moaennpoBaHue ABUKEHUA HebecCHbIX Ten



CpaBHUM NMporpammbl No PU3UKe U
aCTPOHOMMUM



Выступающий
Заметки для презентации
Астрономия углубляет знания по смежным с физикой темам.

Значительное количество тем предмета «Астрономия» в физике не встречаются вообще.



[lpeameT aCTPOHOMUM

ACTpOHOMMUA dusmka

Ponb acTpOHOMMUU B Pa3BUTUN LIMBUAM3ALUN

JBoONOLUMA B3MNAL0B Ye/ioBeKa Ha BceneHHyto

Feou,eHTqueCKaﬂ U reamoueHTpmnyeCKad CNCTeMbI

OcobeHHOCTM MeToA0B NO3HAaHUA B aCTPOHOMMUM

[MpaKTnyeckoe NpumeHeHne aCTPOHOMUYECKNX
nccneaoBaHUM

NcTopua pasBUTUA OTEYECTBEHHON KOCMOHABTUKM

Mepsbin UC3, nonét KO.A. larapuHa

[1OCTUKEHNA COBPEMEHHOM KOCMOHABTUKM

X< X X X< X X




OCHOBbI NPaKTUYECKON aCTPOHOMMUM

ACTpOHOMMUA dusmka

HebecHana cpepa, ocobbie ToUkn HebecHoM cdepbl,

HebecHble KOOpAWMNHATDbI

3BE34HaA KapTa, co3se3amuA

Buanmaa 3sé3gHaA BeIMYMHA

CyTouHOe aBUXKeHUe CBeTUN

CBA3b BUAMMOIO pPacnosioxeHna obbeKkToB Ha Hebe n
reorpapuyeckmx KoopamHaT HabaoaaTens

AsukeHne 3emnn sBokpyr ConHua

Buamumoe asuxkeHue u gpasbl JIyHbl

ConHeyHble U NYHHble 3aTMeHunA

Bpema v KaneHpapb

RQUARK\ X




3aKOHbI ABUMKEHUNA HEOECHbIX Ten

AcTpoHOMMA

ONVEVIE
pd

CtpyKTypa 1 macwtabbl CONHEYHOMN CUCTEMDI

KoHpurypauma n ycnosma BUAMMOCTU NNAHET

MeToabl onpeaenenma pacctoaHumn ao ten CosHeYHOn
CUCTEMbI U UX Pa3MEPOB

HebecHaa mexaHUKa

3akoHbl Kennepa

OnpeaeneHne macc HebecHbIX Ten

[1BUXKEHMNE NCKYCCTBEHHbIX HEOECHbIX Ten

CRNAX XS




ConHeyHaa cucrema

AcTpoHOMMA

ONVEVIE

MpouncxoxaeHne CONHEYHOMN CUCTEMDI

Cuctema 3emna — JlyHa

[MhaHeTbl 3eMHOW rpynnbl

[MnaHeTbl-TMraHTbI

CNyTHUKKU N KONbLa NaaHeT

Manble Tena ConHe4YHom cuctemol

AcTeponaHaAa onacHOCTb

XA X




MeToabl acTPOHOMUYECKUX NCCNea0BaHUMN

ACTpOHOMMUA dusmka

INEeKTPOMArHMTHOE U3ly4eHmne, KOCMUYECKME NyUn U
rPaBUTALMOHHbIE BO/IHbI KAK UCTOYHMK MHPOPMAL MU O
npuMpoae N CBOMCTBAX HEOBECHbIX Ten

HasemHble n KocMUYecKkne TenecKonbl, MIPUHLUMbI NX
pPaboTbl

Kocmunyeckune annapatbl

CneKTpa/bHbIX aHaNM3

3dPpekT donnepa

3aKOH cmelleHnAa BuHa

3akoH CredaHa-bonbumaHa

AR X



3B8e3/bl

ACTpOHOMMUA CDM3MKa/

3BE34bl: OCHOBHbIE GU3NKO-XMMUYECKUNE
XapPaKTEPUCTUKM U UX B3aUMHanA CBA3b

Pa3sHoobpa3ne 3BE3AHbIX XaPaKTEPUCTUK U UX
3aKOHOMEpPHOCTH

OnpepeneHve paccToAHMA A0 3BE3A, NapaniaKkc

[1BOVHbIE U KpaTHble 3BE3bl

BHeco/1HeYHble nnaHeThl

Mpobnema cylecTBOBaHUSA XU3HU BO BceneHHoM

BHyTpeHHee CTpOeHnEe U UCTOYHUKN SHEPTUM 3BE3 L,

I'Ipomcxom,u,eHme XUMNYECKUX I31eMEHTOB

KK XX




3B8e3/bl

AcTpoHOMMA

ONVEVIE

[MepemeHHble 1 BCnbiXxnBatoLme 38E34bl

Kopu4yHeBble KapanKku

DBONOUMA 3BE3, €€ 3Tarbl U KOHEYHbIE CTaanu

CtpoeHue ConHua, COIHEYHOM aTMOCPEpbI

MpoABAEeHUA CONHEYHOM aKTUBHOCTMU: NATHA, BCMbILIKW,
npoTybepaHubl

MepnoanN4YHOCTM CONHEYHOW aKTUBHOCTU

Ponb MmarHUTHbIX noner Ha ConHue

Co/IHeYHO-3eMHble CBA3U

XRCL AKX %




Hawa Manaktuka — MaeyHbin MyTtb

AcTpoHOMMA

CocTaB U CTPYKTypa [anakTnkm

3BE3AHble CKOMAEHUA

MerK3BE34HbIN ra3 U Nbl/b

BpaweHune @anaktmku

TémHaa maTtepua




[anakTnku. CtpoeHune n asontouma BceneHHoOM

AcTpoHOMMA

OTKpbITUE APYIUX FAaNAKTUK

MHoroobpasue ranakTuK U X OCHOBHbIE
XapaKTEPUCTUKM

CBerMaCCI/IBHbIe l-IéprIe Ablpbl N aKTUBHOCTb
raZ1akKTUK

M peacrtasieHmne o KOCMOJ10rMu

KpacHoe cmelleHue

3aKOH Xabbna

dBoaouma BceneHHoM

Bonblon B3pbis

Pennkrosoe nsnydyeHue

TémHaA aHeprua




CooTBeTcTBME Y4EOHUKA
TpeboBaHuam ProcC



HaBblkn yuebHO-UccnenoBaTenbCKOM, NPOEKTHOU AeATENbHOCTU

JINYHOCTHbIE pe3y/bTaThl.

MeHT OyIyT HaXoAHThCA Hal ropu3oHTOM. Ha caMoM KOHTYpe BeIpe-
3a, Mexy ero Toukamu O, B u C, pacrionoxarcs 3BE316l, KOTOpbIE
BOCXOIAT B 2TOT MOMEHT, a Mexny Toukamu 1O, 3 n C — 3péanbl,
KOTOpBIE 3aX00AT. 3aKpbiThle HAKJIAIAHBIM KPYIoM 3BE3AHE B 3TOT
MOMEHT HAXOMLATCH MO FTOPH3OHTOM.

Yrobp MOXHO GbUIO ONPELeldaTh BpeMsl BOCXOAa M 3axona apy-
rux cpeTu (ColHUA WM [VIaHETHI), HYKHO MPeIBAPHTEIbHO HaHe-
CTH HX NOJOXEHHE Ha KapTy. ¥3HaTh nonoxenue ColHila HECT0XKHO,
JInst 3TOro HOCTaTOMHO NMPHIGKHTL JHHelKy k CerepHoMy nojocy
MHpa M WTPUXY 3alaHHoi gatel. Touka rnepecedeHust JMHERKH
€ IKIHNTHKON nokaxer nojaoxenne ConuHua Ha 21y naty. g onpe-
JesteHnst NPUBAMAEHHOIO MONOKEHHs TUIAHeT J0CTATOMHO 3HATh
TOABKO OOHY HX KOOpIAMHATY — npsiMoe BocxoxieHue. IMockonbky
Mmodas NIaHeTa BCer1a HaXoduTCs HelaleKo OT IKAMITHKH, MOXHO
OTMETHTE €8 NoNoKeHHe HA IKTHITHKE B TOUKE, NPAMOE BOCXOXIe-
HHE KOTOPOR PaBHO NPAMOMY BOCXOAIEHHIO TUIAHETH Ha BHIGPaH-
HYIO JIaTY.

Jlis onpejlejleHUs MOMEHTA BOCX0/a BRIOPaHHOIO CBETHIA clle-
AyeT MOBepHYTh HAKIALHON KpYr Tak, 4TOoOb OHO HAXOAMJIOCH HA
BOCTOYHOMN [Iyre BHYTpeHHero Belpe3a storo kpyra (HOBC). Ilpu
ofpele/ieHHH MOMEHTA 3aX0/la CBEeTHJIO JIO/DKHO HAXOMHTHCS Ha 3a-
naanoii ayre seipesa (KO3C). MomeHT Bocxosia (WIN 3axo0a) B 3TOM
ClIVUae YKa3uIBaeT T JejeHHe WKAIL BpeMeHH Ha BHEIIHENR OKpYK-
HOCTH HAKJAAMHOTO KPYra, KOTOPOE HAXOIWTCH NMPOTHB BHIGPaHHOMN
JIaThl HA KapTe,

X1. Hobenesckue npemun no ¢pusuke,
NPUCYAIEHHBIE 32 HCCET0BAHMSA
no H.CTpOIIlJHZHKE H KOCMOJIOIHH

1967 1. X. béte — 3a BKJ1411 B TCOPHIO SLIEPHBIX peakKInii, ocodbeH-
HO 3a OTKPBITHA, KacalolMecs HCTOYHHKOB SHEPTHH 3BE3IL.

1974 r. M. Paitn — 3a HOBaTOpCKME WCC/IENOBAHMA B Pailo-
actpothuanke (MHTepdepomeTpudeckie); 3. Xbionill — 3a OTKPHITHE
NYBCAPOB, KOTOPOE MPOJOKILIO NYTh K HOBBIM METOdaM Hec/ienoBa-
HUS BEHIECTBA B IKCTPEMANIBHEIX (PU3MUECKHUX YCI0BHSX.

1978 . A. llen3znac u P. BUNbCOH — 3a MCKIIOYMTE/ILHYIO Ha-
CTONUYMBOCTE W (PUIHTPAHHOE MACTEPCTBO, KOTOPLIE NPHBEIH K OT-
KPBITHIO, NO3BOJMBILIEMY BHEAPUTHL JKCTEpUMEHTAILHBIE MeTOb!
W NIpAMOe HABIONEHHE B TAKYIO HAYKY, KAK KOCMONOIHS.

1983 r. ¥. dbaynep — 3a TeopeTHUECKME W IKCNIEPHMEHTANTBHBIE
HCCNIEOBAHUA SAepHBIX peakilMil, HMEIolIHX BaxHoe 3HauyeHue
1A 0BPA30BAHHA XUMHYECKHX aleMeHTOB Beenennoit; C. Yannpace-

Kap — 3a TeopeTHYeCKHe HCCIeloBaHHd (H3HYeCKHX NPOLeccoB,
HMIPAIOLIHX BAXKHYIO PO B CTPOSHHN H 3BOJIIOLHN 3BE3.

1993 1. P. Xaunic u JIK. Teitiop — 3a OTKpBITHE HOBOTO THIIA 1TYJlb-
capa, KOTopoe 1a10 HOBbIe BO3MOXKHOCTH LISl MCCAEI0BAHUSA rpaBu-
TaluH.

2002 r. Peitmonn Jasuc u Macatown Kowmba — 3a H3bICKaHHA
B 0DNacTH acTpoH3INKH, B YACTHOCTH 3a ODHApYKEHHE KocMHYe-
CKHMX HelTpuHo: Pukapno JIKHakKoHM — 3a M3bICKaHUsl B oGnacTu
acTpO(M3NKH, KOTOPbIE PHBEJIN K OTKPLITHIO HCTOMHUKOB peHTre-
HOBCKOI'O M3JyYeHHs.

2006 r. Ixon Masep u [Ixopmk CMYT — 3a OTKPBITHE TIAHKOB=
CKO# (POPMBI ClIeKTpa KOCMHMYECKOTro (DOHOBOIO M3IVUEHHS M aHK-
30TPONHH KOCMHYECKOro (hoHOBOTO M3Jy4eHHU.

2011 r. Con Tepamytrep, Anam Paiiecc u Bpaitan Imuar —
33 OTKPLITHE YCKOPEHHOTO paciuupenns BeesienHoit no naGmonenn-
M CHERNLLORLIY

XII. Cnucok ueeeoBaTeTbhCKUX NPOEKTOB

. KoHcrpynposanue u yeraHoBska mobyca HaGokosa.
. Onpenenenue BLICOTL rop Ha JIvHe 1o cnocody Fanmies.

3. OnpenejieHHe YCJI0BHIT BHAMMOCTH IUIAHET B TEKYLIEM y4eO-
HOM rofy.

4. HaOnoneHMe CONHEUHBIX MATEH ¢ TOMOLIBIO KaMephl-
0DCKYPBI.

5. Mayuenue collHeMHON aKTHBHOCTH 110 HABIIOAEHUIO COJTHEe -
HBIX ITHTEH.

6. Onpenenenue TeMmneparypbl ColHUA HA OCHOBE M3MepeHHs!
COTHEYHOIT MOCTOAHHOMH.

7. OnpeeneHne CKOPOCTH CBeTa M0 HAGIIOZEHUAM MOMEHTOB
3aTMeHH it cnyTHHKa KOnurepa.

8. MayueHHe nepeMeHHBIX 3BE3]L pa3IHIHOTO THIIA.

9. OnpeneneHue paccTOAHMUA 10 YIaNEHHBIX 00BEKTOB HAa OCHOBE
H3MEpeHHs napajulakea.

10. HaGmoseHHe MeTeopHoro noToKa.

11. Mccnenopanme siveek benapa.

12. KoHCTpyMpOBaHHUe IKOABHOTO TIaHeTapHsl.

13. MpoucxoxneHHe Ha3BaHUI TUIaHET M OOBLEKTOB HA NOBEPX-
HoeTH JIyHbl, nianeT u Apyrux Ten ConHedHo cHeTeMbl!

! VrpepsIEHHEH MexayHapoIHLM acTPOHOMHYECKHM CO30M TOMHbI
CIMHCOK HAIBAHWA ]'NI'E.'U{‘IIII:I\ OOLEKTOR HA I]()]lUpKII()E'I M IJ1aHeT 1 ,'lp:.'l'nx
Ten em. http://gotourd.ru//1811.
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JINYHOCTHbIE pe3ynbTaThl.
dopmMmnpoBaHME MbILUNEHUA, COOTBETCTBYIOLLLETO

COBpeMeHHOMY Pa3BUTUIO HAYKWU

BHIMMaH 3BE3MHAA BeIMUMHA KoTopoil +18, a abGcomoTHan 38&3n-
Has BeanunHa pasHa —77 3. Kakosa CKOPOCTb YIaIeHUS FalaKTH -
KW, Haxoasueics ot Hac Ha pacctoaHun 300 Mnk? 4. Ha kakom
PACCTOAHNH HaXOOWTCH NAIAKTHEA, €ClIH CKOpPOCTh eé Yaa1eHHd
coctapiser 2-10* km/c? 5. Kakoro ymosoro aMamerpa 6yaer
BuIHa Hawa FanakTika, TnameTp KoTopoii coctansget 30 000 nx,
g HaGaloaaTens, Haxonduerocs B ralaktuke M31 (TymMaHHOCTB
AHIpOMEIBl) Ha paccToaHNUH 600 Knk?

Io CYTH Jefa, CYIIecTROBABIIME HA KAXIOM 3TAre pasBUTHS
yeoBevecKoil UMBIIH3AUNK NpPeIcTaBIeHHA © CTPOEHHH MHpa
MOXKHO CHMTATh KOCMOJOTHHECKHMH TEOPHAMH COOTBETCTBYIO-
wieit anoxu. NeoueHTpuueckan cuctema Apucrotens—IlTonemes
cTaja nepBoil HayvHO OBOCHOBAHHOH KOCMONOrMveckoil mole-
neio Beenennoit. Cniyers 1500 et eé cMeHHIA HOBasi KOCMOJIOTH-
Yyeckas Molelb — TFe/IMOLeHTpHYeCKas cHCeTeMa, NpeloXkeHHas!
KonepHukom.

Koemonorus — paszjien acTpoHOMHH, KOTOPLIH H3YuaeT crpoe-

HHE W 3BO. Bee. B HCTIONb3YH TP 3TOM
MeTObl M 10CTHHEeHH (PUIHKH, MATEeMATHKH U (hnocodun.

TeopeTHYECKHE MONGIH, OMMCBI-  «corroresnssossrarioernnoos,
BAKOLIHC Haubosiee o0lmMe cBoiicTBa
cTpoeHusi M 3pomounn BeeneHHoil,
MpOBEPSIIOTCS acTpothn3HYeCKUMH
MeTodaMK  HabmoneHuil. OueBnIHO,
YTO BBIBOALI KOCMOJIOTHH UMEIOT BaXK-
Hoe 3HaveHHe WA (hopMHPOBAHHS CO-
BpeMeHHOH HayuHOH KapTHHBI MUpa.

TeopetuveckuM  (hpyHIAMEHTOM
COBPEMEHHO KOCMOMOIHH sABHJIACK
coznanHasn Aawbepmom Hinrmeii-
Hom (1879—1955) B Hauane XX B.
o0bluas Teopusi OTHOCHTEIBHOCTH —
PESITUBUCTCKAsT TEOPHS  TATOTEHMSI.
HaunGosee cyluecTBEHHBIM OTIHYHEM

COBPEMEHHLIX KOCMOJIOTHYECKHX MO-
neneif, mepeBsle W3 KOTOPHIX GhUTH
pazpabotanbl Aaexcandpom Aaex-
candpoeusem Dpudmanom (1888—
1925) Ha ocHOBE Teopud DiiHLITEN-
Ha, SIBIAETCH UX ‘jl[\ﬂﬂ!ﬂl{lrl(‘llillhlﬁ Xa-
pakrep. HMaes moGaibHOR 3BOJIO-
uun BeenenHoit okasanack cTonb He-
0BbIYHOI, 4YTO NepBOHAYANLHO He
6]:”’!8 TMPHHSTA JaXKe caMHM co3aTte-
JieM TeopuH OTHOCHTEILHOCTH, Ta-
KMM  BbLIAKIIMMCH yqt‘uum, KdK
DAHIITENRH.

AnexcaHap AnexcaHgposuy
‘DngMaH HR)KC Mno3jaHee, Koria cTajio ove-

---------------------------- BHIHO, YTO Bee 0OBEKTH Bo BeeneH-

HOIt W3MEHSIOTCS ¢ TeueHHEeM BpeMe-
HH, Ka3aIloch, YTO MPOLECCHI, MPOHCXONSIIHE B €€ OTACTBHBIX CO-
CTABHBLIX YACTHX, He MeHAIOT 00HKa Beeil BeeneHHoH.

Ita uies 6bU1a W18 DHHILTEHHA HACTONBLKO OMEBHIHOM, YTO
1A YypagHeHHWH TeopuM OTHOCHTELHOCTH, NMPUMEHEHHBIX KO
Beeil BeeneHHoii, oH cTan MCKaTh pellieHHs, ONMHCHIBAIOIIME eé
COCTOAHME, HE MEHSIOLLIeecH co BpeMeHeM. [Lis Toro 4ToOk! ypas-
HOBECHUTb CHJIbl TATOTEHMWS, OH NPELNOIoKII, YTO KPOMe HHX BO
BeeneHHOM cylIecTBYeT cMla OTTATKMBAHMA. 3Ta cHIa I0/KHA
OBbITH YHHBEPCAILHOI, 3aBUCALLECH TOJNBLKO OT PACCTOSIHMA MEXIy
TeTaMH M He 3aBMCsilIei OT UX Macchl. YCKOpeHHe, KOTOpoe oHa
OyleT co3naBaTh STHM TelaM, HO/LKHO ObITh MPONOPUHOHAIBHO
paccTosiHuio: g = const = R. Tak B ypapHeHHsX nosBuiack ody-
CJI0BAEHHAS THITOTETHYECKMMH CHAAMH OTTAIKMBAHMS KOCMOJIO-
ruuecKas MoCcToAHHAA — AgMOda-wien.

B 1922—1924 rr. poccHitc KMl MaTeMaTHK PpHIAMaH BbIBe] U3
o6Lei TEOPHH OTHOCHTENBHOCTH DifHIITEH HA YPABHEHU , KOTO-
Phie OIMHCBIBAIH obulee CTPOEHHE H 3BOMIOLIHIO Beenennoit. Pe-
weHMsl, NonydeHHble PpUAMaHOM L15 ITHX KOCMOIOTHYECKHX
YpaBHEHHI, 03HAYaIH, YTO MaTepusl B MaciuTabax oIHOPOXHONH
M W30TPONHOH BeeneHHoit He MOXET HAXOIUTLCH B Nokoe — Bee-
JNeHHast ToIKHA 160 CKUMaThest, TM6o pacliupsThes. CyTh 3TO-
ro BLIBOJA, CIEIAHHOIO Ha OCHOBE MaTeMaTHUecKH CTpPOroro
pelleHHs ypaBHeHHIT, MOXHO 0OBLIACHHUTE IOBOJILHO MPOCTO, ONe-

OCCHUMUCKHMH >
YUEOHHUK opova s




MeTanpeameTHble pe3y/bTaThbl.

Mexn peaMeTHbIE MOHATUA

§ 14. ABMXXEHME HEBECHBIX TE/

1. 3akon BCEMHPHOIO TAMOTEHHA

Comacho 3akony BCEMHMPHOTO THIOTEHH, H3VICHHOMY B Kvplte
DU3HKH,

Bee Tena Bo BeesleHHO# npHTsSrMBaoTes ApYr K Apyry ¢ cHoii,
NPAMO NPONOPIUHOHATLHO NPOH3BEICHHID WX Mace U obpaTHO
NPONOPUHOHAIBLHOMN KBAAPATY PACCTOAHHA MEHIY HHMH:
iy,
F=o—5%
TAe M, M My — MAcchl TeN; r — pacCTosHUEe MeX1y Humu; G —
rPaBUTALIMOHHAA MOCTOSHHAS.

OTKPBITHIO 3aKOHA BCEMHUPHOTO TATOTEHHA BO MHOTOM CIO-
coBCTBOBAIN 3aKOHBI IBMXKEHHUS MJIaHeT, chopMyTHPOBAHHBIE
Kennepom, 1 apyrie goctxkenus actpoHomun XVII . Tak, 3Ha-
Hue paccTosHus a0 Jlyisl nosponuno Heaaxy Horomony (1643 —
1727) nokasarh TOXIECTBEHHOCTb CHIIBI, yiaepxkupaiouieil JIyHy
npu e€ IIBMACHUH BOKPYT 3eMIIH, M CHIIbI, BBI3bIBAIOLIEH naneHmue
Tea Ha 3eM0.

Benb ecnu cuna THXKECTH MeHseTcs oBpaTHO MponopuHo-
HAMBHO KBAAPATY PACCTOSHMA, KAK 3TO cielyeT M3 3aKOoHa Bee-
MUpHOro TAroTeHus, To JlyHa, Haxo-
nfAmascs oT 3eM/IM HAa PaccTOAHWUM
npuMepHo 60 eé paaMycoB, IOJKHA
MCNBITHIBATL YcKopenue B 3600 pas
MeHbLIee, YeM YCKOpPeHHe CHIBI THA-
HECTH HAa MOBEpXHOCTH 3emiu, pas-
Hoe 9,8 m/c?. CrnenoparteibHO, YCKO-
peHde JIyHBl JdO/KHO COCTABIATHL
0,0027 m/c2,

B To e Bpema Jlyna, Kak moboe
Teno, PaBHOMEPHO JBHXYLIEecs Mo
OKPYXHOCTH, HMEET YCKOpeHHe

a=wlr,

e o — yriosas ckopocts JIyHbL; r—
Mcaak HeloToH paauyc eé opbutel. Ecam cuurtarhb,

72
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BeneneTene cyTouHOTrO BpalleHHMs 3eMiisl CTPEMHTCH YBIEYb
3a cODON NMPUAKUBHBIE TOPOLI, B TO XKe BpPeMs BCJIEACTBHE TATO-
Tenus JlyHbl, KoTopas obpallaercsi BOKPYr 3eMyiM 3a Mecsl,
nojioca MPUIHBOB I0/KHA NEpeMellaThes Mo 3eMHOi nopepx-
HOCTH 3HAUMTENLHO MelleHHee. B pe3ynkraTte Mexiy orpoMHbI-
MM MaccaMW BOIbl, YYACTBYIOLIEH B MNPHIHBHBIX SIBIEHUSIX,
M JIHOM OKeaHa BO3HUMKaeT npwiMsHoe TpeHue. OHO TOPMO3NT
BpallleHWe 3eMIH W BHIZBIBAET YBe/IHYEHHE MPOIO/IKHTEIBHOCTH
CYTOK, KOTOPBIE B MPOIIOM ObUTH 3HAUUTENILHO Kopode (5—6 u).
Tot ke s3(ppexT yekopsieT opouTaibHOe NBMAKeHUe JIVHBI W NpU-
BOIMT K €& MelUTeHHOMY YIaIeHHIO oT 3eMau. [Tpu 3ToM NpHAHBLI
co cTopoHBbl 3eman Ha JlyHe 3aTopMo3Win e€ BpallleHHe, M OHa Te-
nepn obpatieHa K 3eMe oaHoil cropoHoil. Takoe xe MeLleHHOe
BpAlLlIEHWE XapaKTePHO U MHOTHX cnyTHUKOB KOnuTepa u npy-
rux raader. CHIbHBIE NPUIHBLL, Bhi3bIBaeMble Ha MepKypHH W
Benepe ConHueM, no-BUIHMOMY, SRISIIOTCS MPUUYMHON WX Kpaii-

TRDYT OCI.

6. Jlswkenne
HCKYCCTBEHHBIX CTTYTHHKOB 3emMau

H KOCMHYECKHX dnndpdToB K ILTdHETAM

Bosmoknoets coznanus MCKYCCTBEHHOTO CNYTHHKA 3eMIH Te-
opeTnieckl obocHoBan etlé HelotoH. OH nokasan, 4To cyuiecT-
BYET Takasi FOpU30HTAIBHO HalpamieHHas CKOpocTh 5\1 Mpu Ko-
TOpoil Teslo, nafas Ha 3eM/10, TeM He MeHee Ha Heé He ynanér,
a OyleT ABMraThCH BOKPYT 3eMIH, ocTaBadch OT He€ Ha OHOM H
TOM ke paccTosHHH. [lpu Takoil ckopoctn Teno Gyner npudan-
KATBCH K 3eMie BCIedcTBHE €€ MPHTIKEH WS KaK pa3 Ha CTOJBKO,
HA CKONBKO M3-32 KPHBH3HEI MOBEPXHOCTH HALLUEH IUIAHETH OHO
byrner oT HeE ynansatbes (puc. 3.14). DTa CKOPOCTh, KOTOPYIO
Ha3BIBAIOT NEPBOI KOCMHYECKON (MM KPYToBoil), H3BECTHA BaM
M3 Kypea huankm:

v, =,/9.8m/c? - 6,4+ 100 M =79-10% m/c =79 km/c.
[MpakTHUECKH OCYLIECTBUTE 3aYCK MCKYCCTBEHHOTO CITYTHH-
Ka 3eMJIH 0Ka3aloch BO3MOXKHO JIHILIEL Yepe3 ABa ¢ MMOJOBHHOM

cToneTus nocie oTKpeiTs Hetotona — 4 oktadpsa 1957 r. 3a spe-
M3, TpOLLELLIee ¢ ITOTO AHMA, KOTOPBII HEPEIKO Ha3bIBAIOT Ha-




MeTanpegmeTHble pe3ynbTaThbi.

PerynatusHsblie YY/1

BOT YTO MHcaln KC]‘IJ’ICp Nnociie OTKPBLITHA 3ITON0 3aKOHAD
«To, uto 16 J1eT ToMy Hasal s pelml HeKaTh, <...> HAKOHEL Haii-
[I€HO, W 3TO OTKPLITHE MPER30OLLI0 BCE MOM CAMBIE CMEJIbIE OXH-
NaHHA...»

JeleTBUTENILHO, TPETHI 3aKOH 3aC/IYAHBAET CaMOil BEICOKOIH
OLECHKH. Bﬂﬂh OH NMO3BOISICT BHIMHUCINTE OTHOCHUTE/ILHBIC PpaCcCcTO-
AuuA nnader ot CoslHLA, UCMOJBL3YH TIPY ITOM VAe M3BEeCTHhIE
nepuons X obpauenuns sokpyr ConHua. He Hy&KHO onpeiensTsh
paccTosumue oT CoNHLA KaXI0i M3 HHX, ZIOCTATOYHO M3IMEPHTL
paccTosinue oT ConHua XoTs 66l o1HO#M naHeTsl. Benuunna 6onb-
LIOH MOJYoCcH 3eMHOH OpOHUTH — QCMmpoROMUYEcKas eounula
(a. e.) — cTasa OCHOBOI [UISl BHIYMCIIEHMS BCEX OCTAJIbHBIX pac-
crosHuii B ConHevHoH cueteMe.

TPUMEP PELIEHMNA 3A

[MTpoTHBOCTOSIHHS HEKOTOPOIi TUIAHETLI [TOBTOPSIOTCS Hepes
2 rona. Yemy papHa Gosibluast nosyock eé opouTe?

Hano: Pewenue:
S=12r. Bonbimyo noayock OpoUTEL TTAHETH MOXHO
T,=1r ONPENETNTbL H3 TPEThero 3akoHa Keruepa:
gy A T} a4 | a&ar}
a;—? T}  ai® 9= T?
Mopmyna

Lol ol

5 T I
HCTIONBIYETCA T8 BBIUMCIeHHHA 3BE31HOTO NepHola IUIaHeTkl:

T Ry T 2 5
25 FETte 3], er

Tornaa, = ﬁ ~1,59a. e
Omeem: a,= 1,59 a.e.

@ BONPOCE! 1, Cepopmymmpyitte sakons Keriepa, 2. Kak Mensctes

CKOPOCTD IUIAHETE! NPH ef nepeMeltieHnn ot adenns K nepureuo?
3. B kakoii Touke opOHTHI TU1aHeTa o0JIAIAeT MAKCHMAUTBHOM KHHe-
THYECKOI 2HePrueit; MakCHMaILHON NMOTeHUHANLHOI aHepriei?

9. Kakosa npoto/ikHTenbHoCTh rofa Ha Mapee? OpGuTel naaHer
CUMTATh KPYroseiMu. 2. CHHOAMYECKHIT nepron BHellHel Manoi
maadetsl 500 cytok. Onpeneaute HOALILYIO MOJAYOCE € OPOMTHI U
ABES ppaieHMs.

}9 YMPAKHEHME 10 4 Mapce B 1,5 pasa nansiue or Conuua, dem 3em-

Thl Ha OPOMTAX B HacTodAllee BpeMs, W Ha-

pacnoiaralTes riaH
- - £LHO OTBICKHMBATL X Ha Hebe.

1) Hapucyiite B coeit TeTpain opGUTHL METHIPEX BIHKAHILINX K
Conuuy naader: Mepkypus, Benepbi, 3eman n Mapca. HtoGel
HAUBON L M3 opBuT — opbuTa Mapca — ymecTuiaack Ha JMcTe
TETPAIN, ClleayeT BUOpaTh MaciluTad, Mpu KOTOPOM | €M COOTReT-
crByeT 30 Man KM (1 : 3 000 000 000 000). PaccunTalTe pasMepbl
OpOUT IJIAHeT M ¢ MOMOIIBIO LIMPKYJIS [POBEANTE OKPYAKHOCTH
COOTBETCTRYIONIEro patuyca, Heobxonumble aHHbIe BO3BMHTE U3
npuiokeHus VI,

2) Henoawayiite nat AGMLBL TETHOLEHTPHYECKHX 10TOT
raHeT 13 «lIKoIBHOTO aCTPOHOMHMECKOr0 KalleHaps» Ui oT-
BETA Ha CJIEIYIOUIHE BOTPOCHL:

a) ¥ kakoit nnanersl — Mepkypua, Benepst, 3emnn wnn Mapca —
IKCLUEHTPUCHTET OpOHTHE HanGobIIH?

6) Ha kakne (npuMepHO) 2aThl NpuxonsTes npoxoxiaeHns Mep-
KYPHs uepes nepureanit; uepes adennit?

B) Haitnure B Tabanue 1aThl, HA KOTOPKIE MPHXOIATCH COeNUHe-
Hug maHeT ¢ ColtHLeM, a TAKKe MX NIPOTHBOCTOAHIH,

3) Moab3ysichk TabAWLEH TEIHOLEHTPHUSCKUX AOJATOT [UIAHET, Ha
OpoHTe KAOKIOH IJIAHEeTEl OTMETETE e€ NOJIOKEeHUs B ceHTAope —
nexabpe Tekyulero roaa. [Us 9Toro npoBeanTe U3 LIeHTPpa opouT B
NPOU3BOILHOM HANPABAEHM U 1YY, KOTOPLIH DyIeT yKasbiBaTh Ha-
NpaBieHUe Ha TOYKY BECEHHero pasHoaeHcTeud, OT 3TOrO Jyya
Ha Kaxaod opGuTe B HANpPaBICHHWH, NPOTHBOMOIOKHOM ABHMKE-
HHUIO YACOBON CTPEIKH, OTI0KHTE IYTH, COOTBETCTRYIOLLHE reiHo-
HEHTPHYECKOH NoaroTe JaHHOH MIaHeTsl, W OTMETBTE 3TH Moo-
KEeHHsI.

Jlasi Toro uToBbl Y3HaTh, mie No oTHomeHWio K ConHiy pacnona-
raeTcs Ha HeDe Ta MAM MHas MiaHe Ta, Opl‘lciillip)"i"] e HapHCOBaH-

Hpe (ComH-
CTBMA M Ha

! TeIHOLEHTPHIECKOH IO/INOTOH HAILIBASTCH YTON MpH 1
1E) MEKNY HANPARICHHAMH HA TOUKY BECEHHEro paBHole
I].']'.IHL’T_\".

Pe

CCUMCKHUM

%

EDD'T'-’] BEFHTAHL

y4ebHuk




MeTanpegmeTHble pe3ynbTaThbi.

KoMMyHUKaTUBHble YY/1

TOM B MOMIEHb — MOMEHT BepXHeli kyibMuHaumun. Mamepus no-
JIVASHHYK BBICOTY ConHua M 3Hasi ero CKJIOHEHHe B 3TOT JeHb,
MOXHO BBIYMCIHTE reorpadmyeckyio WwWHpoTy Mecta Habaoae-
HUA. DTOT ¢nocod M3AaBHA UCTIOAb30BAICH /UTH ONpPENeICHHA Me-
CTONONOAKEHHA HAbTIONATeN A Ha CVILE W Ha Mope,

Lymlllluc nyTH ConHua B IHH PaBHOJEHCTBHH H conHLe-
Ha e€ SKBATOPE M B CPEIHUX LINpOTaX
NOKAa3aHLl HA PUCYHKE 2.1 l.

BOMPOCH 1. Mouemy ndrynennas Bhicota Conkua B TeveHue ro-
eten? 2. B kakoy HanpasieHum NPOHCXOIHT BUAHMOE 0~
filla OTHOCHTEIbHO 3BE3a7

CenepHom nonioce? 2. Ha kakoit reorpadmueckoil wnpote Colax-
e ObiBaeT B NojuleHs B 3eHuTe 21 mapra; 22 wiona? 3. B kako#
NeHb rofa NPoBOMWINCh HAGMIONCHNA, eC/H MOIYICHHAR BhICOTA
Connua Ha reorpaduueckoil wuporte 49° Guuta pasua 17°30'7
4. TMonyaennan seicota ConHua pasHa 30°, a ero CKJI0OHeHHe pai-
HO —19°. Onpenenute reorpadyeckylo WUPOTY MecTa Habiione-
Hu. 5. Onpenenure MoOayAeHHYIo BeicoTy ConHia B ApXaHrenbeke
(reorpachiyeckast wnpota 65°) u Awxabaue (reorpahuueckas Wm-
pota 38°) B AHW IETHErO M 3MMHET0 COHLECTORHUA. KakoBbl pa3-
JHUHA BeIcOThl CoNHLA: 2) B OIMH W TOT A&e eHb B 9THX ropoax;
6) B KAXI0M W3 rOPOIOE B IHH CONHUECTOAHUI? Kakue BbIBOALI
MOKHO CAENAaTh H3 IMTAIYHEHHBIX PE3YI bratos?

il W £1 3
}a YNPAKHEHHE 5! 3 Ha kakoii sricote ConHie Srisact 22 MIOHA Ha
AL

; 3‘\ “IH[ 6 Hd“'ll{ﬂ. Ha IRCL'IHDI[ KapTe 3KIHITTHKY W npocielim-
Te, TI0 KAKHM COIBE3MMAM OHA TTPOXOIIHT.

DKH'lTOpMEIJ'[I»!IJ\IE XOO[‘I"!MHJTH HA CErojiHA HUIL JIeHb, Il;m 3TOTO
NOCTATOMHO MBICACHHO MPOBECTH NPAMYIO OT NONIOCAa MHpa K CO-
OTBETCTBYIOIIEH JaTe Ha Kpaw Kaptbl ([MPUIOKMTL JHHEHKY).
ConHlle 101KHO pacnonaraTbCa Ha KJIUNTHKE B TOUKE eé nepece-
HEHHA © 3TOI MPAMOI.

3

KOI'.T! BRIMQIHACTCH 3TO ifl..l'lHl‘IC 3.'II'\HUI1|TC HECKONBKO LO'!BL‘)-
nui, KOTOpEIE 0}';'1}'1 BHAHEl B 2TO BpeMid B KRKHOM, 3ananHoil, ce-

! Tpi BRINOAHEHHH YIPaXHeHHA Vron o

CUMTATEH PABHBIM 23,57,

HKe

OHa IKBATOPA K 9K

B a70ii ces3M HemanopakHoOe 3HaYeHWe MpHobpeTaeT TOT
(axT, 4yro BaAaronaps HCCHeloBaHHAM, NMPOBeIEHHEIM B Mocaen-
Hue roabl, Ha JIyHe o6HapyXKeHbl BECbMa 3aMeTHbIC 3aMachl BOMBI.
BomGapaupoBKa NYHHOH MOBEPXHOCTH BONU3M e HXRHOTO NN~
ca pakeTtoii-HocuTenem «LlenTaBp» M cneUMANTBEHBIM 30HIOM TMO-
3BOJIMJIA YCTAHOBHTE, UTO B BElLIECTRE, BHIDPOIIEHHOM MPU B3PhI-
BE, NeHCTBHTENLHO conepxuTes Bona. Poccuitckuil HEHTPOHHBIH
aerektop JIEH/, yeraHoBneHHBIH Ha BOPTY aMEPUKAaHCKOTO He-
KyceTBeHHoro enyTHHKa Jlyael J1PO, nokasan, 4ro BoasHOi 1En
coctaisier 3—8% macewl nopon B eé npunoasiproit 3oxe. Co-
[MACHO MpelBapHTENLHBEIM OLIEHKaM, H3 TOHHBI JYHHOIO IPYHTa
MOXHO NoayduTh nopsaaka 40—45 n soael. B nepenextiiee Boay
MOXHO GyleT MCMoNL3oBaTh B PaMIMUHLIX LIENsX: YacTHYHO Ha
BLITOBLIC HYH)/bl, HACTUYHO PAIOKMB Ha KUCIOPOI W BOAOPOIL.
Kuenopoa HeoBXOAHM UISl ABIXAHWS, 8 BOLOPOI SIRIAETCs npe-
KpacHbIM TorummeoM. O HaMepeHHH co3narth Ha JlyHe Hassl 3asiBH-
JIH HECKOITLKO CTPaH, B ToM umcie Poceust, Kurait u Muaua. B ka-
YECTBE CPOKOB PedIH3alMK NPOCKTOB HasbiBaoTesn 30—40-¢ rT.
TEKYLIETO CTONETH.

Monpobuble KapTel JIyHbl (hu3Hueckas M reonoruyeckas)
pasMelleHsl Ha caiite http://gotourl.ru//1808.

~ BONPOCHl 1, Kakue ocoGeHHOCTH PacTpOCTPaHeH s BOIH B THE[!)
JIBIX TeNax 1 KHIAKOCTAX HCHOILIVIOTCH NP ceficMUYecKHX Hoee-
nopaHusx ctpoernst 3eman? 2. TMouemy B ponocdepe Temnepary-
pa ¢ yBeJlMueHHeM BhcoTh nataet? 3. Yem 0O BLACHSIOTCH pazinums
MAOTHOCTH BEILECTR B OKpyxarmolem Hac mupe? 4. IMouemy npu
SICHOM NOrojle HOUBLIO MPOMCXOINT Haubojiee CHILHOE MoXo/101a-
Hue? 5. Buaust au ¢ JIvHbl Te e co3pe3nus (BMAHBLL 1M OHH Tak
xe), uto u ¢ 3emun? 6. Hazosute ocHosrbie (ropmil penbeda Jly-
HBI. 7. KaKoBsI (hH3HUeCKHEe YCA0BHA HA norepxHocTH JIvHs? Yem

M 110 KaKHM MPHYHHAM OHM OTIHYAIOTCA OT 3eMHBIX?

YIPAK
LK)IO IHEPIHI0 UMeeT Teno M.ﬂ(,(.c-h I kr NpH BCTpeue ¢ JyHHOH
noBepxHocThI0. CKOpPOCTh Tella cCYMTaTh paBHON CKOPOCTH opGH-
TANLHOTO JBHAKEHHA 3eMin. 2%, Fanuieil nepesiM H3IMepHI BEICO-
TY rop Ha JlyHe, nationas nogaeneHye BOJIH3M TepMuHaTopa (rpa-
HHIB JIHA W HOYH) OTAEIBHBIX TOPHBIX BEPIUIHH, OCBEIEHHBIX
Connuem, Caenajite cOOTBETCTBYIONINIT UepTéxX M BeiBeanTe hop-
MVIIY, 110 KOTOPOH MOXHO NPOBECTH HEOOXOAMMbIE PACUETDI,

pO

CCUMCKMW xf Ny

YYEOHMUK opova e




MeTanpegmeTHble pe3ynbTaThbi.

[lo3HaBaTenbHble YY/]

B aT0ii cBsiam HemanoBaXHOE 3HAYeHMEe TpHobpeTaeT TOT
hakr, 4yro Baarodaps HccneloBaHHAM, NPOBENEHHLIM B rociaen-
H1e roabl, Ha JIvHe oGHapyKeHBl BECbMa 3aMeTHBIC 3arachl BOMBI.
BoMBapaIupoBKa NYHHOH MOBEPXHOCTH BONM3H e I0KHOTO NI~
ca pakeToii-HocuTenem «LleHTaBps M cnelHANTBHBIM 30HIOM MO-
3BOJIWIA YCTAHOBHTE, UTO B BelLeCTRE, BEIGPOIIEHHOM MPH B3pLI-
BE, NeHCTBATELHO colep®uTes Bota. PoccHilckuil HelTPOHHBIH
aerexrop JIEH/L, yeraHoBneHHBIH Ha BOPTY aMEPHKAHCKOTO Me-
KyccTBeHHOro cnyTHHKa Jlynsl JIPO, nokasan, 4to BOIAHO NEn
coctapister 3—8% maccel nopon B e€ npunonsipuoit 3oxe. Co-
[MACHO NpelBapHTENLHBIM OLEHKAM, H3 TOHHBL JYHHOIO IPyHTA
MOXHO noayuuTth ropsiaka 40—45 1 Boael. B nepenextuse Boay
MOXHO GyleT MCNONL30BATh B PA3IMUYHLIX LENsAX: YacTHYHO Ha
OLITOBLIE HYK/bI, YACTHYHO PAIOAKMB Ha KMCIOPOI W BOAOPOL.
Kuenopoa HeobXoauM st ALIXaHWS, 4 BOJIOPOI SIBISETCS Mpe-
KpacHbIM TormuBoM. O HaMepeHun co3nath Ha JIyHe Ha3nl 3aaBn-
JIH HECKOJTLKO CTpaH, B ToM uncie Pocens, Kurtait u Muaua. B ka-
YECTBE CPOKOB PEajils 30—40-¢ rr.
TEKYIIEro cToneTHfl.

Moapobublie HapThl JlyHel (dusnueckas W rednoruyeckas)
pasmenleHsl Ha cagre http://gotourl.ru//1808.

@”B”' IPOCHl 1, Kakne ocoGeHHOCTH pacnpocTpaHeHns BOAH B TBEP-

X TEJNAX M KHAKOCTAX HCIONLIYIOTCS NPH CeficMUYeCKHX nece-
nosaHusax crpoerus 3eman? 2. MMoueMy B Tponocdepe Temnepary-
pa ¢ yBellueHneM BbicoThl nataet? 3. Yem o0BUCHSIOTCH pazinuus
MAOTHOCTH BEIECTB B OKpyXamolieM Hac mupe? 4. [Mouemy npu
SICHOI Norojie HOUBLIO MPOMCXOAHT Haubo/ee CHILHOE TOX0101a-
Hue? 5. Bunust an ¢ JlyHel Te ke co3Beanns (BWIHBI M OHM Tak
xe), uto u ¢ 3emun? 6. Hazoeute ocoprble (ropmil penbedia Jly-
HEl. 7. KaKoBEI (hH3MuecKme YCA0BHA HA rnorepxHocTH JIvHel? HYem
M 110 KaKMM TIPHYHHAM OHH OTIHYAIOTCS OT 3eMHBIX?

}‘9 LK}IO IHEPIHI0 UMEET Telo =\|:1LLO§4 1 kr Mnpu BCTpeue ¢ JAyHHOH
NoBepxXHOCTLID. CKOpoCTh Tella CYMTaTh paBHON CKOpoCTH opbil-
TANLHOTO ABMAEHHA 3emin. 2%, Tanuael nepeeiM HIMEPHI BHICO-
TY rop Ha Jlyne, HaGnionas nospieH1e BOIN3H TepMUHaTopa (rpa-
HHIB JIHA W HOYM) OTACTBHBIX TOPHBIX BEPUIHH, OCBEIIEHHBIX
Canuuem, Crenaiite coOTBETCTBYIOUINI UepTéxX 1 BoiBeanTe hop-
MYJIY, 110 KOTOPOI MOKHO NPOBECTH HEOBXOANMBIE PACUETDI,

[DOCCHMUCKUN xi ¥y

YYEOHMUK opova e

TOM B HOJLIeHb — MOMEHT BepXHeil KyibMuHaumuu. Mamepus no-
nyneHHywo Beicoty ConHila M 3Has €ro CKJIOHEHHE B 3TOT [eHb,
MOXKHO BBIMHCIMTL reorpathMyeckyio WHpoTy Mecta Habdione-
HHs1. DTOT cnocob H31aBHA HCNOB3OBAICH /LTSl ONPEIe/IcHHS Me-
CTONOIMKEHHS HAaGMoaaTeNs Ha cylle W Ha Mope.

Cyrounsie nytH ColHUA B AHK PaBHOJSHCTBHH M conHle-
CTOSIHUIL HA Nofioce 3eMIH, Ha eé 3KBATOPe U B CPELHUX WHPOTAX
MOKa3aHBl Ha pucyHke 2.11.

BONPOCH 1. Touemy nonynennas Bbicota CofHLA B TeueHHe Fo-
a MeHseTes? 2. B kKakoM HanparneHHH NPOMCXOINT BHAMMOE ro-
anqHoe nsrxeHne ColHUA OTHOCHTENBHO 3BE307

}a X 1. Ha kakoit peicote ConHue Guipact 22 HIOHA Ha
AL CepepHOM 1107 iocc" 2. Ha kaxo# reorpadmieckoit wmpote Colx-
e GbiBaeT B nojyieHs B 3eHnTe 21 mapra; 22 miona? 3. B xaxoit
NeHb rofa MPoBOMMINCh HAGMIONCHNS, eC/H MOIYICHHAA BhCOTAa
Connua Ha reorpaduueckoil wupote 49° Geuta pasua 17°30'7
4. Monyaennas seicota ConHua pasHa 30°, a ero cKJIOHeHHEe pai-
HO —19°. Onpenenute reorpamueckylo WHPOTY MecTa Habaone-
HHA. 5. Onpeaenure MoayAeHHYI0 BeicoTy ConHua B ApXaHresbeke
(reorpachudeckas wWupota 65°) n Awxabate (reorpahuueckas -
pota 38°) B IHH JIETHEND M 3MMHET0 COIHLECTORHIA. KakoBbl pa3-
JHHs BbicoThl CoMHLA: 2) B OIMH H TOT e 1eHb B 9THX ropoax;
6) B KWAKIOM M3 TOPOIOB B IHM conHuecTonHuit? Kakue BuiBoabt
MOKHO CAENATh H3 MATYUEHHBIX PE3YI bTAaTOB?

3\'[\”\1[0 P 2 .
TC MO KaKHM CO3BCINHAM OHA MPOXOIHT.

SANAHKE 7 Locmﬁm B Terpaii T.IGI[IJIH) B anpwn sanmuTe

:ncn'rmpum'u.zll-:e XOO[‘I."IMH.ITH HA CEroAHALIHMIL IeHb, IIJ[;T 3TOTO
NOCTATOYHO MBICACHHO NMPOBCCTH NMPAMYIO OT NONIOCAa MHPa K CO-
OTBETCTBYIONIeH JaTe Ha Kpaw KapTbhl (MPHICKMTL JHHEHKY).
ConHie 101KHO PAcnofaraTbCa Ha 3KJTHNTHKE B TOUKE et nepece-
HEHHA C ITOI MPAMOI.

KOF.'I'! BBRIMOMTHACTCHA 3TO ifLﬂ'llll‘IC 3(II'IHIII]|TC HECKONBLKO LO')BL‘E-

I, KOTOpLIE 0}';l}'1 BHAHEl B 2TO BpEMH B HAKHOM, 3anaiHoi, ce-
! Tlpy seimonseHny yn
CUMTATH PABHBIM 23,5%,

KHEHHA YIOA HAKIOHA IKBATOpa K 9K
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[peameTHble pe3ybTaThl.

ChopmmnpoBaHHOCTb NpeacTaBaeHnU o ctpoeHnn ConHeYHOoU

III. CTPOEHUE
COJIHEYHOW CUCTEMbI

Conneunasn cierema piiouaet B ceos CoHLe 1 Bee thuzmueckue
Tena, obpallaiiecs BOKPYT HETO, ¢ CHCTEMAMMH CBOMX CITYTHH-
KoB. B coctap ColHeUHOM CHCTeMBI BXOLAT BOCeMb BONBLIMX M1a-
HeT, BKIIoYas 3eMIio.

Kpome Bosibiumx nnaser co cnyTHukKaMmu, Bokpyr CoinHua o6-
pAaLLAIOTCA KAPIHKOBLIE (MaJble) IUIAHeTHl, KOTOpBIE M0 IHAMETpY
smetblue JIyHbl, M orpoMHoe 4HeI0 Maibix Tea ConHeuHol cue-
Temul. Jdaxke HauGolee KPyMHBEE W3 HUX He NMpeBHIIAIT Mo pai-
smepy 1000 kM, a sapa caMbiX 3JaMeTHBIX KOMET — ellé MeHblue.
Bokpyr CosiHua ABHAYTCH TAKKE Te/la pa3sMepoM B IECATKH M COT-
HH MEeTpPOB, IMBIGE W KaAMHH, MHOXKECTBO MEIKHMX KAMEUIKOB H
NBUIMHOK. YeM MeHbIUe pasMepbl 3THX HacTHLL, TEM MX CaMMX
Goneie. MexIiaHeTHas cpela — 3T0 KpaiiHe pazpexeHHBII ras,
COCTOSIHME KOTOPOIo omnpetesseres usnydenmem ConHua u pac-
TEKAIMMHCH OT HETO MOTOKAMW BELIECTRA.

HpixenneM BeeX Gonsluux ¥ Manex Ten ConHeuHoll cHeTe-
Ml ynpasnser ConHue, Macca KoToporo B 333 TeIC. pa3 npesbiiua-
et Maccy 3eman 1 B 750 pa3 cyMMapHYIO Maccy Beex MIaHeT.

§ 10. PA3BUTHE PEACTAB/IEHMI]
0 CTPOEHMW MUPA

] . I“l'(!ll!.‘IiTplI'l(‘l:KiiR cHcTeMa MHpa

n}"Tb K NOHHMAHHIO NOJIOKEHHU Hallell MIaHeTsl M KUBYILEero Ha
Heif yenosevuecTBa Bo BeeleHHON BT 0YMeHb HENPOCTHIM W NOA-
YAC BEChMA IpaMaTHYHBIM. B apesHocTH ObUIO eCTECTBEHHBIM
CUNTATL, UTO 3eMis SIBASeTces HeNOABHKHOM, NUIOCKoH ¥ Haxo-
IWMTes B LeHTpe Mupa. Kasanock, 4ro BooOlue Bech MHpP co3laH

Cnctembl

K coxanenuio, Tpyisi 3TOro 3a-
MeuaTe/IbHOTO YYEHOro 10 Hac Mpak-
THYECKH HE NOLILUTH, H bonee noayropa
TEICHY JIeT YeI0BeUecTRO OBIIO YBEpE-
HO, 4TO 3eMai — 3T0 HEeNoABHKHbII
ueHTp Mupa. B Hemanoii crenenn ato-
MY CIOCOBCTBOBATO MaTeMaTHUYecKoe
OMMCAHHE BUAMMOTO NRHKEHHS CBe-
THI, KoTopoe Bo Il B. H. 3. pazpaboTtan
IUTSl TEOLEHTPHYECKOH cHETEMBI MUpa
OIHH M3 BbLIAKIIHUXCH MAaTCMaTHKOB
npesHoctH — Kaaeowi ITmoaemeit.
Haubonee cnoxHoii 3anaveil okasza-
nock oGBACHEHWE MNeTIeodpasHOro
JBHAEHHA nnaHet (pue. 3.1).

MMronemeit B cBoéM 3HAMEHHMTOM
coMMHeHUM «MaTeMaTH4eckunit Tpak-
TAT MO ACTPOHOMMH» (OHO Bonee W3-
BECTHO KaK «AJIbMarecT») YIBepAJIal,
YTO Kaxaas MIaHeTa PaBHOMEPHO ABHKETCH N0 IMUKLKAY — Ma-
JIOMY KPyTY, UEHTP KOTOPOIo IBM*eTcs BOKPYr 3emin no dedghe-
penmy — GonbloMy Kpyry (pue. 3.2). TeM caMbIM eMy vaanoch
ODBACHUTL OCODBIH XapakTep NBHXEHMS IUIAHET, KOTOPLIM OHH
otnuuanues or ConHua v JlyHel. Cuctema [NroneMen nagana um-
CTO KHHEMATHYECKOE OMHCaHWE NBHXKEHHS MIaHeT — HHOTO Hay-
Ka TOrO BPEMEHH MPe/L10KUTE HE MOTJIa.

2 .Ten HOLEHTPHYECKAA
CHCTEMA .\i]lpll

Bui yxe y6emnnes, uto uenonbzopatine Monenn HeGecHoii cde-
pbi npyu onucadun apxerus Conuua, JIVHb U 38831 no3BoaseT
BECTH MHOTHE Moe3Hbie U1 MPaKTHYeCKHX Leeil pacuéTsl, Xo-
TS pealbHO TaKoit cheprl He cyitecTryeT. To ke cripaBeLinBo U B
OTHOUWIEHHH 3MHUMEIOB H D.C(]JCI)CHTQB. Ha OCHOBEC KOTOPBLIX
MOAHO € ONpeleiEHHON CTENEeHBIO TOUHOCTH PACCHHTHIBATE 110~
JoKeHHe MiaHer. OnHaKo ¢ TeYeHHEeM BpeMeHH TpeboBaHHs K
TOYHOCTH 3TUX pac‘lé'mn NMOCTOAHHO BO3IpacTanu, NpPpUXOIWIOChH
N0GABNATE BCE HOBBIE M HOBBIE MHIIMKIIL! 18 KAKAOH NAaHeThl.
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[peameTHble pe3ybTaThl.

ChopmMpoOBaHHOCTb NpeacTaBsieHnn 06 3BoAOLMK 3BE3A, U
BceneHHOU

V. COIHIE A
3BE3JIBI

§ 21. ConHile — OmmXaiiiag 3Be3na

1. Dueprug n Temnepatypa Comnna

CornHie — HeHTpaIbHoe Teno COTHEUHOH CHCTEMBl — SBISIETCS
TUITHUHKIM TIPEACTaBHTENEM 3BE31, HADOMEE PACTIPOCTPAHEHHBIX
Bo Beenentoit Ten. Macea Comuua cocrasnger 2 + 10 kr. Kakn
MHoTHe Apyrie 36E3nbl, ConHLle MpefcTaBsieT coboit orpoMHHI
11ap, KOTOPBIiA COCTOMT M3 BOZOPOIHO-TETUEBOI [TA3MBI U
HAXOIMTCA B PABHOBECHH B 110,18 COOCTBEHHOIO TATOTEHHS.
WayueHye (M3NYeCKHX TIPOLIECCOB, TIPOMCXOISIIIY Ha CoTHLIE,
MIMEET BAXKHOE 3HAUEHME /1T ACTPODUIMKH, TTOCKOMBKY 3TH
TIPOLIECCHI CBOICTBEHHBI, OUEBKIHO, M IPYTHM 3BE30AM,, HO TOIBKO
Ha COTHIIE MBI MOKEM HAOMIONATh MX I0CTATOYHO JETATBHO.

ConHIIE M3TyYaeT B KOCMMYECKOE TIPOCTPAHCTBO KOI0CCATBHBIT T10
MOIIHOCTH TIOTOK M3TYYeHHS, KOTOPHIi B 3HAYUTETBHOM Mepe
ompenensieT PUIIECKHe YCIOBKST Ha 3eMe ¥ APYTHX [1aHeTax, a
TAKKE B MEXTLTAHETHOM TPOCTPAHCTRE. 3eMIs TIONYYALT BCero
TIHLIb OIHY IBYXMITLIMAPTHYIO 10110 CONHEYHOTO HATYYEHNL,
O7IHaKO 1 3TOT0 J0CTATOYHO, YTOGH! MIPUBOTHTS B ABHACHHUE
OTPOMHBIE MACCH! BO3TYXA B 3EMHOI aTMOCepe, YITPaBATh
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& .~ VI.CTPOEHUE

;(' 5 1 9BOJTIOLIUS
BCEJIEHHOJA!

§ 25. HALIA TATAKTHKA

1. Mneunsiii Myre n Manakmixa?

npamw;ccxu Bee 0OLEKTHl, KOTOPLIE BUIAAT HA Hebe Hepoopy-
AEHHBIM TA30M KUTENH cpeHuX WwupoT CeBepHOro Nojayapis
3eMIM, COCTARMSIOT €AHHYID CHCTeMY HeDecHBIX Ten (TaBHBIM
obpasom 3éan) — Hawy lanakTuky. M3 umena 3TMx 06beKTOB B
cocTaB [anakTUKKM He BXOIMT JTHIlL cnabo 3aMeTHoe TyMaHHoe
NATHO, BUAMMOE B CO3BEINHH AHOPOMENL M HANOMHHAIOLIEE MO
chopMe TUIaMsl CBEUM, — TYMaHHOCTh AHapoMensl (cM. puc. 2 Ha
useTHol Braeiike XVI).

XapakTtepHoii feTaibio 38831Horo Heda apisercs MieuHbiit
[yTh, B KOTOPOM YiKe Nepbble HAGMoAeHUS ¢ NOMOLLBIO TE1eCKo-
na Mo3BoAWIH pa3iHYNTL MHOXKecTBO cnabbix 3Bé3n Hawel [a-
nakTHkW. Kax Bel MoxeTe caMi ybeauThes B 1I06YI0 sicHyio Ge3-
JIYHHYIO HOYb, OH MpocTHpaeTcs vepe3 Beé HeDo cBeoi Deneco-
BaToil nonocolt kKioukosatoii opmel (puc. 6.1).

Haues o tom, uro BeenenHas MMeeT «OCTPOBHYIO» CTPYKTYPY,
HeOIHOKPATHO BHICKA3BIBATACH B pouUioM. OIHAKO THILE B KOH-
ue XVII . Tepwiens nperioxui Nepsyio MoLelb CTPOEHUA Ha-
weit ManakTHky (pHe. 6.2). Ha ocHoBe NoAcYETOB 3BE31 B pasziny-
HBIX y4acTKax Heba oH YCTAHOBMJI, YTO HX YHCIo Mo Mepe yia-
neuns ot Mneunoro [Tytn pesko yduisaer. [lo ero pacuéram,
cnabeie 3Béansl Mueudoro [yt BMecTe ¢ ocTankHeIMH, Gonee
SPKUMM 0DpasyioT eAMHYIO 3BE3IHYIO CHCTEMY, HANOMMHAIOLLYIO

I [Mmasa nopaBotana k. ¢.-m. 1. C. B, [Tnaunenxo.
2 TepMHH «IalaKTHKAs IIPOMCXOIANT OT Fpeveckoro ciopa galaxis, kotopoe
03HAYACT «MOAOUHBIH, MACHHbI»,




[peameTHble pe3ybTaThl.

ChopmMMpPOBaHHOCTb NPeacTaB/EHUM MPOCTPAHCTBEHHO-
BPEMEHHbIX macwTabax BceneHHoM

CKOJILKO MUJUTHAPIOB JIET TOMY Ha3an Gbl1a COBEPLIEHHO WHOH —
B Hell He cYIeCTBOBAIO HHU TANAKTHK, HH 3B€31, HU ruianeT. [l To-
ro ytobbl OGBICHUTL MpOLECChl, MPOUCXOAMBILNHE Ha HauyalbHOM
CTAINH e€ PA3BHTHA, NOHALODWICH BECh APCeHA COBPEMEHHOI Te-
operideckoil (pM3IMKM, BKITIOYAS TEOPHIO OTHOCHTEIBHOCTH, ATOM-
HYIO (PU3HKY, KBAHTOBYIO (DH3HKY M (DH3MKY 2/IEMEHTAPHBIX YACTHLL

CoOGBITHS, KOTOpPBLIE TIPOM3OLITN B HAYKE 34 MOC/IeIHHe aecs-
TUIAETHSA, TOKA3aaM, YTO Hepa3pbiBHAS CBA3b, CYLUECTBYIOLLAS
MERIY acTpoHoMHel M (H3IMKOH, NO3BOAAET YCMeUHo pellaTh
MHOTHe MpoGieMbl, BOTHYIOIIHe YesloBevecTpo. Janeko He ciy-
yaiHo, 4To B nepewle roas XXI1 B, Tpu HobeneBeKHX npeMuH 1o
(hH3HKe DBITH NPUCYAUIEHB YYEHBIM 3a MCClIeIOBAHHA M0 acTpo-
hH3NKe H KOCMONOTHH.

B acTpoHoOMHH, KaK M BO MHOTHX IPYTHX Haykax, Bcé Donblie
HCTOMb3YIOTCS KOMIBIOTEPBI LTS pelleHHs 3a1ay caMoro pasHoro
YPOBHS — OT VIpaRIeHHA TelecKonamMu 10 HecleloBaHus npo-
LIeCCOB IBOMIOLMHM TUIAHET, 3BE31 M ra/lakTHK.

PaisuTie pakeTHON TEXHUKH MO3BOINIO YeIOBEHECTBY BRIATH
B KOCMHUUecKoe rpocTpaHeTBo. C 01HOI CTOPOHDI, 9TO CYLIECTBEH-
HO paciliMpHIO BO3MOXHOCTH UCCIIeNOBAHMS BeeX 00BEKTOB, HAXO0-
AALIMXCA 33 NpelesaMi 3eMId, U NPHEBEIo K HOBOMY TOIBEMY B
pPa3BUTUK HeBecHOIl MEXaHMKM, KOTOpas VCMelHo OCyLIecTRIseT
PacuEThl OPOUT ABTOMATHUYECKUX M TTHIOTHPYEMBIX KOCMHYECKHX
annaparop paznHYHoro HazHayeHud. C Ipyroi cTOpOHBI, METOIL
AMCTAHLUMOHHOTO WCCNENoBAHUA, NpHLleliide U3 acTpoduInKH,
HBIHE ILHPOKO NMPUMEHAIOTCS MPH M3YyUeHHH Halue i MaHeTbl ¢ ue-
KYCCTBEHHBIX CIYTHHKOB M OpOMTAIBHBIX cTaHUWH. Pesynbrarhi
HeenenopaHuil Ten ConHedHOH cHeTeMBl NO3BOIAIOT JIydile Mo-
HSTh IO0GANBHBIE, B TOM YHC/IE IBOTIOLUHOHHBIE, POLECCH, MPo-
Hexonsine Ha 3emie. BeTynus B KOCMHYECKYIO 9pY CBOETO cyLle-
CTBOBAHMA M TOTOBACH K MONETAM HA ApYTHe MUIAHETHI, YeloReve-
CTBO He BMpape 3abbiBaTh 0 3eMie W NODKHO B MOJMHOH Mepe

T . e

2. CrpykTypa u macmurabu

Bcenennoii

bl YAKE 3HACTE, UTO HALUa SEMJIM CO CBOUM CIIYTHHKOM JIYHOH,
ZpYrHe TIaHeThl H HX CIYTHHKH, KOMeTH M MaJlble TUIaHeTh oBpa-
HIAKDTCH BOKPYT Conuua. Bee 3TH Tena cocTaBasior Cmuelmym
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cucmemy. B ceoio ouepens, ConHie W Bee ApyrHe 3BE30LI, BHIN-
Mble Ha Hebe, BXOIAT B OTPOMHYIO 3BE3NHYIO cHeTeMy — Hawy Ja-
aAaxmuxy. Caman 6nu3kas Kk ColnHeuHoH cHcTeMe 3Be3la HaXo-
IMTCA TAK JANeKo, YTO CBET, KOTOPLIH pacnpocTpaHsIeTcs co cKo-
poctbio 300 Teic. KM/, MAET OT Heé 10 3emuu Holee UeThipex Jer.
3B&3ibl ABASOTCH Haubosiee pacrpocTpaHEHHBIM THIIOM Hebec-
HBLIX TeJ, B OJHOI ToNLKO Hawleld TanakTike MX HacuMTLIBAETCS
HEeCKONBKO coTeH MHUTHapaos. O6LEM, 3aHuMaeMBlil 2TolH 3péan-
HOH cHCTeMoil, TAK BE/THK, UTO CBET MOXKET Nepecedb ero ToJIbKO
3a 100 TbiC. NeT.

Bo Beeaennoii cyliectByet MHOXECTBO APYTHX MUIAKTHK, 110~
N0BHLIX Halueit. UMenHo pacrionokenne u IBHKeHHEe MIaKTHK
OfpenesneT CTpocHHE 1 CTPYKTYPY BeeneHHoit B uenom. MamakTu-
KH T4K JaleKH JApPYT OT ApYyra, YTo HEBOOPYKEHHBIM ITIa30M MOX-
HO BHIETb JIMLIL TpH Gnmxaiimme: ase — B KOxHOM noayiapmu,
a ¢ TeppHTOpHH PoccHu Beero olHY — TYMaHHOCTE AHIPOMENEL.
Or HauBosnee yIaIEHHBIX TATaKTHK CBET MAET 10 3eMIH OKOJIO
13 mapa net. 3HaUMTEIbHAA YACTh BelllecTBa 38631 M ralakTHK Ha-
XKOIMTCH B TAKUX YCIOBHSIX, KOTOPbIE HEBOIMOMKHO CO31aTh B 3eM-
HbIX NadopaTopusix. Beé KocMUUYECKOE NPOCTPAHCTBO 3aM0JIHEHO
INEKTPOMATHHTHBIM HUTYYEHHEM, TPABHTALIMOHHBIMH H MArHMT-
HBIMH NofsiMK, Mexay 3BE30amMu B rajlakTHKaX M MEXKILY FalakTH-
KaMH HaXOAUTCA 04eHb pa3peXeHHOE BEelIecTBO B BHIE ra3a, Ibl-
JIH, OTAEAbHBIX MOJICKY1, ATOMOB H MOHOB, ATOMHBIX SIIEP M 3/e-
MEHTAPHBIX YACTHLL.

Kak u3BecTHO, paccTtosHme 10 dinkaiiwero K 3emie Hebec-
Horo Tena — JlyHel — coctasnsier npumepHo 400 Teic. kM. Hanbo-
Jlee yianéHHble 0ObEKThl PACroIaraloTesl 0T HAC HA PACCTOAHMH,
KOTOpOE NpeBbilaeT paccTosiiue 10 JIyib fonee yem B 10'7 pas.

[MonpoGyeM NpeicTaBuTL pa3sMepkl HeGecHBIX TeJl M PaccTos -
HH$ MEXIY HUMH Bo BeelleHHOI, BOCNOIB30BABILIMCE XOPOLLO W3-
BECTHOI MOIE/bI0 — IKOABHBIM T0OycoM 3eMIH IHaMETPOM
25 e, D707 mobye B 50 MIIH pa3 MeHbllIe HAlLeH niaHeTsl. B 3ToM
CJIYYae Mbl IOJIKHBI H300pa3uTh JIVHY lIAPMKOM 1HAMETPOM TPH-
MEpPHO 7 CM, HaXOIAIMMCA OT r100yca Ha PACCTOSHUM OKOJIO
7.5 M. Monenb ConHua 6yieT MMeTh adaMeTp 28 M U HaAXOAUThes
Ha paccTOAHWUK 3 KM, a Molens HenTyHa — camoii nanékoil mna-
HeThl COJTHeMHOH cUCTeMbl — OyleT yialeHa oT Hac Ha 90 KM.
Bawxkaiiman K HaM 3BE30a NPH TaKOM MaciiTabe mMonend Gyaet
pacnoiarathes Ha paccTosHUM npusepo 800 Thic. KM, T. €. B
2 pa3a nanblle, YeM HacTosilas (He MonensHas) JlyHa! Pasmeps
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[peameTHble pe3ybTaThl.

BnhageHne ocHoBoMmoAaratowmmu dCTPOHOMUNYHECKNMMU
NMOHATUAMU, TEOPUAMU, 3dKOHAMUN N 3dKOHOMEPHOCTAMMH

PaceMOTpHM, Kak cBs3aH CHHOAMYCCKHH NMEepHOol IUIaHeThl Co
3BEIAHLIMM NepHoaaMy 3eMaH M caMmoil nuaHeTel. Yem bBamxe
radera K ConHity, TeM GbicTpee oHa coBepliaeT cBoil oGopoT Bo-
Kpyr Hero. [TyeTs 3pé3nusiii nepuon obpalieHus BHEWTHEH niaHe-
TeI paBeH P, 38€3nHbIi nepuon 3eman — T (T< P), a cuHonnve-
ckuit nepuon — S. Torma yriosble CKOPOCTH MX IABHKEHHS 110
opOHTaM OYAyT paBHLl cooTBercTBeHHO 360°/ P 1 360°/7. OT MO-
MEHTa KakOH-AM00 KOH(pUrypauuu (HanpuMmep, NpPOTHBOCTOS-
HUH) 10 clenyionleil Takoil xe KOHpUrypauuy niaHeTa npoitnér
ayry cpoeii opOnTbI, paBHYIO %5 3a 3TOT Ke NPOMEXYTOK
BpeMeHn (3a cuHoauueckuit nepuon) Iemnst npoilnér ayry Ha 360°

360°
Gonslyio, KoTopas pagHa f;P + S. Torna:

360° o 360° . o acno
7S P 5= 1360°,

HITH
i o e
T P 5

TMouTH Takoii xe 6yaeT (hopMyna JUIA BHYTPeHHell TaHeThl:

i S
S

CrienoBaTe/IbHO, 3HASH CHHOAMYMECKHI MepHol MIaHeTb, MOXK-
HO BLIMHC/INTD €€ 3BE3HbIA nepuon obpatuernst Bokpyr Coutua.

: =

3. B kaxoit KOHQUIYPAUUN MOKET HAXOAMTLCH M106as rtaHeTa?
4. KakHe nuaHerbl MOIYT HaxolHTLCH B MPOTHBOCTOAHWH? Ka-
KHE — He .‘.ICDI'){'I".J 5. Hazosure TUIaHEeTRl, KOTOPBIE MOTYT Habo-
narees paaom ¢ JlyHoit Bo Bpems e€ nolTHoIYHKHA.

}9 5"””-“”"”“}!"".(.) 1. Hapueyiite, Kak GYIYT pacronaratbes Ha CBOMX
opBurax 3emis W niadera: a) Mepkypuil — B HHXKHEM coellMHe-
Huu; 6) Benepa — B BepxHeM coennHenun; B) KOnurep — B npo-
THBOCTOSIHMM, T) CaTypH — B BepxHeMm coenlMHeHHH. 2. B kaxkoe
BPEMA CYTOK (YTPOM WIH Bedepom) Gyaer suaHa Benepa, ecin oHa
PACTIONOKEHA TAK, KK MOKA3aHo Ha pHcyHke 3.4, 27 3. Cpaguute
yCIOBMS BUAMMOCTH Mapca B NOJNOKEHMSX, NTOKa3aHHBIX HA M-
cyHkax 3.4, 6 1 3.4, a. 4. OueHite, CKOILKO NPUMEPHO BPEMEHH
W Koraa (YTpoM HJIH BeUepoM) MOXKET HaDIIONATLCA BL‘IICPH. CCIH

OCCHUMUCKHMH ™
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TouHO hopMy Halueil raHeTbl nepelaét purypa, HasbiBaeMast -
JIMIICOMIOM, ¥ KOTOPOTO J1I0D0E CeYeHHE TIOCKOCTBIO, NPOXO/1s-
1ieii uepes ueHTp 3eMiIH, He ABISETCH OKPYKHOCTBIO.

B nHactosuee Bpems (opMy 3eMIM MPUHATO XapakTepuso-
BaTh CJACAYIOLIMMH BETHUMHAMM:

cocamue aauncouda — 1:298,25;
cpednuii paduye — 6371,032 kum;

diauna ok pyxciocmu sxeamopa — 40075,696 km.

2. Onpenenenne paccTosanmit
8 Conneunoii cucreme.
lopuzom

LHBIIT Iaf aKC

MBMCDHTL pacctoaHue oT 3emnn a0 ConHua yaaaoch JTHUL BO
sropoit monosude XVIII 6., koroa 61 BrepBbie onpeneaéy copu-
sonmansivtit napaitaxe Connua. Io cyTH aena, npu 5ToM H3Me-
pSIETCS MAPAIAKTHYECKOE CMELeHNe 06beKTa, HAXOMAILEerocs 3a

lopuzonTansHbiM napaiiakcom (p) HASLIBAETCH YroJ, Mo Ko-

TOPLIM €O CBETHIA BHACH paauyc 3eMiH, neprnenankyispHbii
nyay zpenns (puc. 3.11).

N3 tpeyroibHiKa OAS MOKHO BHIPA3WTh BEIUUMHY — pac-
crosHue Q5 = D

D= sin p*

rae R — panuye 3emau. [Mo 3toil dopMyie MOXKHO BRIMHCIHTH
paccTOAHMeE B pagnycax 3eM/IH, a 3Has ero BeIMUMHY, — BLIPA3IUTh
paccTOAHME B KWIOMETpaXx.

OueBUIHO, YTO YeM Ia/bllie PACHOIOKeH ODBEKT, TEM MeHb-
we ero napainake. HauGonslnee 3HaueHne uMeeT napauiake Jly-
Hbl, KOTOPBIH MEHSIETCH B CBA3M ¢ TeM, yTo JlyHa obpautaeTes no
SIUIMNTHYECKOT opOuTe, M B cpeaHeM coctapiset 57 MMapannak-
cel miaHer ¥ ColHUA 3HAYMTENIBHO MeHblle. Tak, napaiiakc
Conuua pase 8,8". TakoMmy 3HaueHHIO NMapa/lakca COOTBETCTRY-
er pacctosHue 1o ConHua, npuMepHo papHoe 150 MaH kM. D710




Oco3HaHue PON OTe4YeCTBEHHOMU HaYKUN B OCBOEHUUN U

NCMNOJ1Ib30BAHUN KOCMUNYHECKOTO NMPOCTPAHCTBA

1998

[peameTHble pe3ybTaThl.

O6HapyxeHo, 4To paciunperue BeeneHHoil B nocneanme
HECKOIBLKO MHJUTHAPLOB JICT NPONCXOILNT € YCKOPEHHEM,
HTO CBUIETENBCTBYET O CYLLCCTBOBAHMN TEMHOM IHEPIUM,
obaanaliei CBOHCTBOM aHTHIPABHTALIMN

1964 r.
12 oxTADpS

BeiBoz Ha opBUTY NEPBOro KOCMMUECKOTO Kopadist
€ IKHIAKEM 13 HECKOBKHX enoBek (KK «Bocxoms,
B. M. Komapog, K. I1. ®eoktucroe, B. b, Eropos,
CCCP)

2002 OTKPLITH OCLIMUAIHN CONMHEMHBX HeHTPHHO, 1365 T. [MepBriit BBIXOI YelOBeKa W3 KOCMUYECKOro Kopadis
; MapTa ) KOCN xom-2», A. A. s
UTO 10KA3bIBACT HATHUHE Y HEHTPHHO MACCHI T10KOsI 18 MapT E’.E’.Tc'fg,;’m’m kocmoc (KK «Bocxon-2», A. A. Jleoron
W enpaBe/UIHBOCTL TEOPUH BHYTPEeHHero cTpoeHnd ConHia g
W 3péan 15 viond IMeppoe droTorpaduposanne Mapca ¢ Gi1H3Koro
N - . paccrosiius (KA «Mapunep-4», CLLIA)
2003 KUJ'II“'ICC'E'I!G TEMHOH MaTEepHM H TEMHON JHEPIHH BO BL‘C- : g
TICHHON H3MEPEHO € BBICOKOH TOUHOCTBIO 110 PE3YILTATAM 1966 . Tlepbiii KOCMUUECKHUIE anapaT 10CTHT APYTOA
= 1 mapra nnanetsl — Benepnl (KA «Benepa-3», CCCP)

IIElGa[IU.'lCHlI!i AHH3O0TPOIMHK PETMKTOBOTO MAIYHYCHHA
cryTHiHkoM WMAP

2004 C NoMOLIBIO KOCMHYECKOTO TellecKona «Xados
nojayueHa (|)0'J'UT'}11I(|JII!I Haubonee .Hél.']él(ll,\'. FUTAKTHE,
obpazosaplumxcs B nepuon 400—800 maH neT nocne
Hauana pacinperun BeenenHoi

2009 Hauano paboTsl KOCMHUYECKOro TeflecKona « Keneps,
K 2016 . otkpbiBiuero 1000 sxsonnanet

Mepebiit HekyceTBeHHBIA cnyTHHK JIvHbl («JTyHa-10s,

CCCP)

1967 r. IMonnucanue [lorosopa o NPHHUKNAX AEATEIBHOCTH

27 siuBaps rocynapeTsa 1o HeeIeIoBaHHIO0 M HCTOTb30BAHHIO
KOCMHYECKOIr0 NpoCcTpaHcTBa, BKIovas JIyHy M npyrue
HebecHble Tefa

3 anpenst

18 okTabps  Ilepsas nepenava Hay4HBIX AAHHLIX [IPH CIIYCKE
B aTMoc(epe ApYroi riaHeTsl — BeHeps

(KA «Benepa-4», CCCP)

IMepras apToMaTHuecKas cThiKoBKa 1Byx MC3
(«Kocmoc-186» u «Kocmoc-188», CCCP)

2011 OTKPLITA C MOMOLILIO TeJlecKona «Xat61s nepeast K301
HeTa pasmepom MeHbilie 3emian (Kepler20e), nepsas sk3o-
naadeTa B obutaemol soHe (Kepler22b)

30 okTadps

2014 Hauato cTpOMTENbETBO SKCTPEMAIBHO GOABIIONO TEIECKO- 1968 r. TNepsoe BosBpalieHNE KOCMUMECKOTO annapara
4 — ONTHYCCKOro TEJIECKONa IMaMeTPOM 39 M, KoTopblil 21 centabpa  Ha 3emmo nocie oonéra Jlynel (KA «3ona-5», CCCP)
GyACT CnocoGeH H3yaTh aTMOCHICPBI H NOBEPXHOCTH 9K30- 1969 r. TlepBolit BLIXOA YeJoBeKa Ha NOBEPXHOCTL JIyHbI
faner 21 uiona (KK «Anomnon-11», H. Apmetponr, 2. Onnpun, CLLIA)
2016 [Meproe coobiieHne 0b ODHAPYXKEHUN TPABMTALIMOHHBIX 1970 r. [Tepeag apTroMaTHUECKas JOCTABKA HA 3eMJII0 JIVHHOTO

24 centsiops  rpyHTa (KA «Jlyna-16», CCCP)

17 HOAOps Hocrapka Ha JIyHY NepBONo CAMOXOIHOIO ArnapaTa

«Jlynoxon-1» (KA «Jlyna-16», CCCP)

I-ICPHHSI MHATKaH Mocajika Ha MoBEPXHOCTh HL‘HE'"IBI
(KA «Benepa-T7», CCCP)

Cosnanue nepsoii opoHTAIBHON Hay4HOM CTaHLHK
(«Camor», CCCP)

15 nexabps

VIII. Baxueiimme codbITHA B KOCMOHABTHKE

1957 r. BuiBo/ Ha OPGUTY NEPBOTO HCKYCCTBEHHOIO CITYTHHKA 1971 r.
4 oxTAGpA 3emnn (CCCP). Hauano kocMHuecKoft apbi 19 anpens

1959 I IMepsoe dororpauposatne obpathoit croporbt JlyHbl 2 nexa6ps [Mepsast Msrkas NocaIKa aBTOMaTHUECKOrO annapara
7 okTs6pA («]lyna-3», CCCP) Ha nopepxHocts Mapca (KA «Mape-2», CCCP)
1961 r. [Mepnriii nonér yenopeka B kocmoce (KK «Boctoks, 12 nexadps 3arnyck nepeoro CryTHUKa sl HCCIeIoBaHHA

KO. A, Tarapuu, CCCP). Beemuphbift AeHb aBuattum
1 KOCMOHABTHKM

12 anpest PEHTIeHOBCKOTO ManyueHnA («¥xypys, CLLA)
1972r. 3anyck Ha opOuTy Teseckona-peduiekTopa

1963 . [Mepsblit NOnET #eHwnHb B Koemoc (KK «Boctok-6», aBrycr JUIS HeeieloBaHHH YILTPadHONeTOBOro My ueH s
16—19 wionst B, B, Tepeuwikosa, CCCP) (cranumns « Konepuuk», Espona—CILA)
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MeToaunyeckoe nocobue

METOOAUYECKOE NMNOCOBME

ACTPOHOMUSA B

Cogepsranue M. A. Kynauw
K yuebHuky
IIpemMCIOBHE « v v vt v v v vt e saenannesennnaes O
Iloypounoe naagupoRadie HAYUeHHA YUeGHOTO
MATEPHATA « v v v oo v v o vasnssensvassssssaes O
AcTpoHOMHES, ee 3HAYeHHE H CBA3EL ¢ IPYTHMH
HAVEAMH + v ovvvuvannssensvaesssssaes O
Ypor 1. UTo H3yUaeT ACTPOHOMHA + « + v e v 0 v oo O
Ypor 2. Ha6mogenna — ocHOBA acTPOHOMHAR .. 9
[IpakTiueckie OCHOBLI ACTPOHOMEN . . . .. ou ... 14
Ypor 3. Bpeznnl ¥ cospeanna. Hebecnrie
EOOPIHHATEL JBe3THEIE KAPTEl + v v v v vevewa.. 14
Ypor 4. BuguMoe IBHIKeHIE 3RE3]T
HA PARTHUYHEIX FeorpaiuecKuX IMHPOTaX. . ... 21
Ypor 5. T'ognuboe geu:xenne ColHma.
OBEIHITHEA + 2o vvvvevasasnsnasansesasnss 20
Ypor 6. Iem:xenne 1 Gassl JIVHEL
Barmenng Comuman JIVHEL ... ... ie .. 30
Vpor 7. BpeMa HEATCHTAPD . « v v v v ee e oas a5
Crpoenne CoMHOUHOMN CHCTEMBI .+« .0 o v e vnwnn . 46
Ypor 8. PaspuTie opeIcTaplenni
OCTPOCHHH MHPA « « o e vvvesvevasasnssasas. 46 .
Ypor 9. Koa@urypalin IadeT.  DpOddA
CHHOINUCCKUH DEPHON .+ . v oo veveseeeasas. D0
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CTpyKTYpa

MeTOoAMNYeCcKoro nocobus

+ [loapobHble pekomeHaauun K
KaXKJ0MY YPOKY.

HDRHTI’IIIECRHE OCHOBEI
* [InaaKkTnyeckme eamHULLbI acTpoHOMHH (5 u)

VYPOKa Vpor 3. 3Be3abI H cO3Be3TUA.
’ HebecHble KOOPIHHATHIL. 3Be3/THbIE KaPThI

[Heau ypora:

JutHocmHble: OPTAHH20BEIBATE e IeHATPARTCHHYIO
MOHABATEILHYIO TedTelEHOCTE B X0e CAMOCTOATeNlkL-
HOII padoTEI.

‘/ L'. enb OKa Memanpedmemusie: OpMYIUPORBATE NPOGIEeMY MH-
Yp KPOHCCIeNOBANN A, HABICKATE HEQOPMAIHIO, IPeICTAR-
JIeHHVIO B 9BHOM BHIE.

14
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v OCHOBHOM maTepuan

v’ MeToauyeckue
aKLEeHTbl YpOKa

Hpedmemusie:  hopMyIHDOBATE TOHATHE «COZBEE-
IH&e , OOPSJEIATE MORATHA «BHIHMAA IReZHAT BOIH-
YHHA» } ONDeTeTATE DASHETY OCBReOTSHHGCTSN, conlana-
SMEIY CHETHIAMI, M0 HIBSCTHEIM JHAYSHHIAM IB&STHEIX
BAIHYHH; HCOOTEAORATE LBSANHVEY HADTY AJAH ITOMCEHA

ATHA +3BOATHAT BEIITTHEA Y.
a. BHE,D;EHHE MOHATHA « COZROZTITE .
3. SppaTOopHANLHAS CHCTEMA KOOPIHHAT, TOYEH H

I'I'IET-D.:IH‘IEI‘: EHe ARIeHTH Ypoika., PlocTe aapepinennsa

£ Ope LIV ITers FDOERa)
n,e.uecnut‘npﬂzanu uﬁc].-r,u;HTT_-. PeI¥ALTATE BEIIIOTHSHHA
NPAaETHYeCENY IATAHAH, OPegicdieHHEIX E CAMOCTOS-
TeALHOMY BEIDOMHeHHID. B HavecTRe HMHTeLIoETYAIIE-
HOH DASMBEHEEN Hi STATe AETYVATHIADNHN IHAHTH MOMHD
npeI 0 TE COeIVIOMIHe BONDOCEL:

1. Mosmgo I8 HCOOIEZ0EATE FOPHMIOHTATLHEVEY CHETS-
MY EOODIHHAT A COZTAHHA HADTE I3ResgHOoro HebGa?
CoCcHYVIETe OTRET.

2. VponmuHBAST MH TeMecKOND BHAHMEES DAIMeDE
apean? OTROT OOACHITE.

3. DbocgyATe, ODoYenMy J04 padoThl B HADSMHEIL
YCIAOBMAK MCIOIEIVEITCA TOILKO OITHYSCKHe H DeHTTe-
HOBCEMNE TeJleCEOIE?

JIaa mepexoga E TeMe YDOEA HeoGNOoZHMO OOHDATECHT
HA ONLIT VIAIMHNCH I0 HafIInZeHAI 1BeaJHoro Heba 1 B
Xoge Gocegil chopMYIHPOBATE BONPOCE] VOKA, IOIB0-
AAMOIHS OTIHYATE 2EeEl Ha HeGecHoH chepe OpH Ha-
GUIIOIeHHN HeBOODY I EeHHEIM IMIAI0M: EAE CDABHNTE FH-
AUBMAVAJILHEIS DAIHGHA 1BoI)] OO0 ODOTOEY CReTA, KAK
00 LOIHENTE B IMPVINEl 3EESIE], VUATLIEAA MOCTOEHCTRED
MeCTA PACTONMESHNE 0THOCHTeILHD qpyT apyvra? [lpm
OTEETE Hi JaHHEIS BEONPOCE] MOMIHO DAXOHTE KIacc HA
ABe MPYONLI, B EAMTOH H2 KOTOPEIN yUamiHecd padoTa-
IOT caMoCcToATenEHo ¢ yuebammxowm. I[leppoll rpymoe
OpegTarasTed HANTH OTEST HA MoPRELIH OpofloMHLIA BOo-
npoc YpOoEa, COegyd OpegcTaBIoHHON [IocTeoBaTe k-
HOCTH MIATOR:

1. SBanguImmmTe oOpegedeHHe IOHATHA -« OCEROIISH-
HOCTE». CHONLEC OPpHMepPHO JBes] MOMHO BHISTE HA
HeDa?

v T S1S I




v’ lomaluHee 3aaHue

Go, & TAMMS CAMOCTOATONLHO ONPeIeHTE CBOTHIO IIO
Oped IodtelHEIM EoopTuHaTaM. [[agaad padora sdyher-
THEHO BREIIGTHASTCH B DEHHMEe « MOIMOBOTD IITVDMAS .
MoscHo DpegIossHTE ONpe JeleHAe EOOTHHAT GV E-
IHY CHeTHI:

Cupuvea (o Boacwororo ITca) CAMOI SpKOH aBRe-
anel Hefa W CAMON Mool ¢ S3eMIe Ho BoeN HAoHOCSH-
HEIX HA IMIEGAIRHVE RADTY (9 cB. J0T);

£ Bozrmgero OAHOH HE HARGONEIT CPegH HE-
VUOHHLIX oRead (2 TRIc. guameTpon ComrEma);

1 Kura Handogese cHOgHOI ¢ ColHIleM HZ OH-
DPECTHLIN 2EO0T;

[ Opmora (PEreas) — caMmol JaTerod HI HAHeCSH-
HEIX Ha kapTy apesqg (1100 ce. meT).

Ha sapepmamies oTarme YVpoRa ODelecoo0pDazHo co-
BMoCTHOS OfCYINTE BONPOCE] VISOHHKA M TACTHIHOD
BEIMOMHSHHTE JATAHHA YIOPAKHSHEHA 3 2 vUoOHHKA
[ lr &

,[I,nma HTH&e IadaHme.

2.2; 3; 4; mparTHUeckMe Da-

1. XorAa HH OgHH GOILOICH TedecHOl He OOBTODHST
NpedLIAVIONE, HecA B cofe HOBLIE MEDHOHODHLIS 2e-
MeHTL, SBEOINIHIE EPYOIHSAINNK TelecKollol MOoMEHO
ONpeACcTAEHTE B BEHAE CMEHE] HeCEOMEEHK IIOECIeHHH.
SamonEATe Tponver# B Tadamme (o. 200, oTpasamei
SEONEDIIHES TeIeCKOIoE B SARMCHMOCTH OT M XapaKTe-
PHCTII

2. IlogroToRETe NpeIeHTAIINED 08 MCTOPHHE BOSHHE-
HORBSHHA HATBAHNH COZBOZTHH M apen.

3. Hafinore ga mefe rpyvonot oseeny. Heomonwayva map-
TY SREITHOTO Heda, OOpeeTHTe CORROITIA, K ROTODEIN
OHH OTHOCATCA (HHCTPVEIRA B padoTe ¢ RAPTOH OpHEe-
geHAa B [Ipnaosmernn X yuefimHEa). CpaBHATS HaGIEOTA-
EMVEY EAPTHHY PACIOIOMCEHHEA H BHAHMOCTH OTIeML-
HEIX ZHeZ) M HX PACOOJIOMEOHHS HA JBeIIHON HapTe.
Onpenennre TpegeILHEee 3HATOIHS SRS THOH Be NI HELI
SBe3NLI, EOTODVE: BLI @le MOMLeTe DASIHTIATE HEBOODY-
SLOHHEIM IVTAZ0M.

4. B nponecce BHAyATEHOTO HAGIEIEHS JeTHS CIIV-
TATE IUTAHETY H IReIAV. ¥ KAMIATE, [OI0 KAEMM EHeMIHFNM
ONpHIHAEAM TAapol ommHOeM MosgHo HodemaTe. Heworo-
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v'Tembl NPOEKTOB

vIHTepHeT-pecypchbl

PEIS ILTAHSTEl HaMIVTCA ADTe CAMLEIM APKIIK 3Bo3J, TTO
TAEMES MOEST OPHESCTH K OMEGOUHLEIM HAG 0o FAM .
Hp:-::ae,n;prm OPHMePEl TAEHY ILTAHST M IOACHITTE, TI0TSMY
PANHHIIA B ADEOGCTH.

2 CHOMTOHHNA HAZBAHHH ApP9UaiImig
obeerTOR Heba.
E. B.HEE,B;HHE KHATAMOTH: OT IP&RHOCTH M0 HAIITHX

- AL met.ru/db/meg/ 1175352/ noded.
html _.!-"Lc:'rp OHET (CHCTEMEl HeOoCHEIX HOODIHHAT).

http://sechool-collection.edu.ru/catalog,
rubr/2bT7T4c0c3i-Oaad-daced-abfdh-
cB220c8ThTRE6 /110377, Emmmas wonmenmma oudpo-
BEIY OODASOBATEMEHEIY Decypeon. ARHMania «nmase-
HHE CESTHIA Io HeGecHOI odepas .

¥por 4. Buaumos TBRHHAEHHES SBes
HA pAaXTHUIHLIY FeoTPapHuecENY IMHPOTAX

Memm ypora.

S UUHOCMEBLE: CAMOCTOATAALHC VIDABIATE CodeT-
BOHHON MIOZHABATENEHOH oA Te ML HOCTERD.

Memanpedmemubie: XapaAKTEPHIOBATE 0COGEHHOCTH
CYTOUHOTO JBRIHOHMA 3BS3] HA DASTHYHLIY Meorpadir-
YoCHHX IINDOTAX SeMIN, SAHAJTHTHUYSCEH I0KASLIBATL
BOSMOMEHOCTE BHIVAALHONC HAGJAIIeHHA CBOTHIA Ha
OmpegeTeHHEON reorpafHTe cE 0ol MIMpoTe el I,

M pedmemusie: PoOpMyIHPORATE ONPeIeTeHHe Tap-
MIHOE H DOHSTHE «BEICOTA RBOAMLI s, «KYVILMIHATIID ,
O0LACHATE HaAGIHNIAOMLIS HOBOODYIMOHHEIM & IVIAZOM
AeprEeHnd opean B ColHODA HA PASSHMYHEIY reorpadaiae-
CHITH MIFMPOTAN.

O HoBHOE MaTepH A

Hecnegopanme BEICOTEL IIOJIOCA MHDA HA PALTHYHEIL
recrpadiueckiy INHPOTAX . Beegegne DOHATHI «BOCK O-
JADEeE CESTILIO, +HOBOCKOSANIS: CEBSTHIO , « HOZAK O-
JAIee CESTHIG, «BODXHAA EVILMIHAIIAA S, « HFMIITAT
EVIALMHHAIIAA+. BLIBOX ZARACHMOCTH MeIV BLICOTOHR

21




vKommeHTapum ans
YUUTENA K peLleHuto
3a4aHuA

CRETHIA, U0 CHIAOHOHHEM H Meorpadiuecol I poToil
MeCTHOCTH.

MeToanueckHe aRIeHTE Ypoka, B RavecTee HHTEI-
JOETVATLHOE PAMHHEN B HAYATS VPOMA MOMIHO BLEI-
MIOTHATE Coe VEMITIE 8 a8 HEH:

1. HegocTaTouno rmaviorRos OOHHMAHHS HAYIHOTO
CMEICAA [IOHATHA «COIBESIIHes MIPHBOIHT B TOMY, STO
HepeJRG B CPEICTREAY MACCOROH HHMODMAINH T XVI0-
MECTREHHOH JIHTeDATYPE BCOTPEUAINTCS (DPAZLI, AB-
NAWMIHeCH MUGOIHEIME. [logcHITe, nodemMy dipaza
« Kocmuwecull wopatine nogemen 8 razsezﬂue ITezacs
GeccMEICTIRHHS X IAHHVEY pazy
0 ¢ HAYYHON TOYEH AN .
honmemapun LA VMHTEILA kB pe-u]enum BT H L
TIpHBR
IReZTHE He OrpadHYeHHAd OGIACTE KOCMHYeCKOTo
MpoCTRAHCTREA, A HeHOTODEI AMATANHE HATTPARTSHWIT ©
TOUKH IPeHEA JoMHODS HAGIIOMATeNA, KOHYC, OIROCTH-
PAMIIIHICA OT B3aMIH 10 GocROHeTHOCTH, ZROITET, OOa-
IVIOMIHES YVOOD COZRORINIA, PACIOIOMLOHEl OT HAC HA DAal-
HEIN PACCTOAHWNAX, W JHIE B OPpOSEITHH 3TA HADTHHA
MpefCTABTASTCA HAM HAE HeYTo IaTLHOS; GoJIes Ta-
MOTHO ¢ HAYYHON TOUKH JIDOHHS TAaHHAMA (PPAIa MOMIeT
OLITE OCCTROeHA CAeIVEOOIHM ofpason: « Kocsmuver wudl
Nopaldile NoAemen 8 Hanpaaaenuy cozgeadun [Hezacs .

2. Bean paccMATDHBATE HARGOIS8S ADEHS ZROETET, TO
HX Ha Hefocpoge ecerc S8, Beoam vaecTr, 9To B HeROTO-
PEIY COZREAIHAN HY OHAIRIBASTCH HoCHOALEO (B Boan-
moit Megregnme G, p OpaoHe ¥, To GOALIIHHCTEY
COZEEETHA BoOOINE He JOCTANOCE JeUKOGAAMETHEIN CRE-
THI; HA SBESATHEIY KADTAN MOMHO HAITH MecTODacITo-
JOMSeHES KAK CAMLEIN APKHX, TAK H JBe3l, HAOMIOIoHMIE
HOTODEIN HOBOODVOHHEIM BITTTATOM SaTDVIHOHD HIH
HeBOZMOHESHO, HCOOILIVA RADTYV 2ROTHOrO Heda, omope-
JeTHTE SHEATODHATEHEIS HOODIHHATEI CAMON SpDROE
resmgEl B coapeagun Bomemoi Megpegunner, Becon =
BTOPOHE IO ARKOCTH 2Rez ARl B conpesany Kura (HanGoan-
IOVED TI0 APEGCTH 3RSATY B COZRAITHN oO0iHATALYT Ipe-
goackoll GVHBRBOH o, Jades cO8IyeT HAIRBAHHS COIBEITIIHE]
TIpH STOM HeEOTODEIS 3ReETE] HMemT CofCTReHHETS Ma-
ua (Bera, Muapap 1 T. 1.), caegopaTedbHO, CAMAS ADKAT
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v’ 3agaum ans
noarotoBku K EN3 no
dUn3nkKe

L) T T

KoMMeHTApHH 108 YUHTENA K PellleHHI0 saTannda 4:

eCcIH GBI TPACKTOPHE TACTHIL COMHOTHOTO BeTpa OLLIA
OPAMOH JHHHEH, T0, KAK H COTHeUHEIH ¢BeT, OHH He Io-
MATATH OLI B SUMHIOH DOIAPHYI0 aTMocdepy, Haxomd-
IIVIOCA B TIVOOKOH TeHn 3eMan. Ho 9TH UacTHIILI HMe-
0T 3JIeKTPHYSCKHA 3apAI, H HX TPACKTOPHS HCKPHEIA-
ercd B MArHHTHOM II0Je 3eMJIH. 3a cueT 2TOro OHH
MOMATAKT B BepPXHIOKW arMocdepy MOIApHOH HOULIO,
ocoGeHH0 BOMHAH MATHHUTHEIX IIOJIOCOR 3eMJIH, TMe H
pacmoao:xeda Mypmanckaa obaacTe. ClemcTBHeM AB-
NA0TCA DOMAPHLIE CHAHNA.

Tembl mpoeKRTOB.

1. PeronuT: xuMHueckad 0 QUIHUYECKAS XapAKTEDH-
CTHEA.

2. JIvunuLle MTUIOTHPYEMEIS DECIeTHITHH.

3. Heenmemopanua JIVHEI cOBETCHEMMH aBTOMATHUe-
CEHMH CTAHIIHAMH «JIvHas».

4. ITpoeKTEl CTPOHTENILCTEA TOJMTORPEMEeHHEIX HAYU-
HO-HCCTeI0BATENLCKHX CTAHIHE Ha JlyHe.

5. ITpoerTrl mo go6LIUe MOJERHLIX MCKOMAGMEIX Ha

Sagaun 1na noaroTosri k ET'D mo gpusuke.

L HTe, OIH3-
KOH K KPYTOBROH, CO CEOPOCTEE 0koI0 1 BM/c. Cpenmee
paccrogame oT 3eman mo JIyaer 384 teic. km. Onpege-
JHTE 10 THM JAHHLIM MACCY SeMIH.

2) Cpemgee paccToSHHe MeXIV MeHTPAMH JeMJIH
u JIyHEI cocTaBRadgeT okogo 60 3eMHEEIX paIHyCcoB, a Mac-
ca JIvael 8 81 pas mennime Maccel 2eman. OupemennTe,
B KAKOH TOUKe OTPE3KA, COSTHHAIIIETD MeHTPEl 2eMIH
u JIyHLI, KocMHYeCcKHE annapaTr 6VIeT TpHTATHBATLCA
Semnei # JIvEOH ¢ 0THHAKOBOI CHIOMH.

3) Cpemuad MIOTHOCTE JIVHLI COCTARIAET TPHMEPHO
3300 xr/m®, a paguye maagerel 1700 kM. Onpemesm-
Te YCEOpeHHe cBOOOTHOTO MATeHHA HA MOBEPXHOCTH
JIyun.
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v’ MpoBepoyHble 1
npakTnyeckmne paboTbl

ToeMEI IPOAKETOE.

1. IIpapma ¥ BREIMEICSM: GelLIe B CopPRIe ALIDEL.

2. Heropua oTEPEITHA B MOVYSHHAA YeDHEIX ALID.

HuTepneT-pecypekl.

hotp: / /wwrw astrotime . ru/evo. hitml D ROSEOIH A
ZEEET, EEIALI, BIDLIE CESDNHOBOI.

http: //space-my.ruy/zvezdigalaktici/
x arakteristikazvezdy/evolucivarvezd.html D mosTES-
IHA ZBe3T.

http:/ fo-planete.ru/zemlya-i-vaelennava,
valyutsiyva-zvezd . hitml A ARenT.

¥powr 25, lposepounan patoTa
Coannme m CoTHeUHAT cCHCTEMA»

Hemn ypoka.

JdUNHNOCMERE, YOPDARTATE COGCTReOHHOH IIOAHABRA-
TETEHOH JeATelEHOCTRE, OTROSBTATE OTHETCTESHHOE
OTHOINSHWE K I0AHABATEIRHON JoATeIEHOCTH, HARRIEH
PAfOTEL ¢ HEQOPMATHOHHEIME HCTOIHITE AM.

Memanpedmemuste: (DOPMyTHPOBATE BEIBGIET OTHO-
CHTeIEHO BOCMHAYSCK Y Tell, OMMPAACcE HA LAKROHEL I 0a-
KOHOMaSDHOCTH acTHOHOMHEH.

IMpedmemupie: PLITIATE 3aJa9H, HCIOIRIYA 3HAHHSA
mo TeMaM CTpoeHde ColHedHOH cHoTeMEI», « [IpHpoma
Tex ColHeUHOH cHOTeMEl s , « CoTHIIe B neskDs .

COreHOBHO il MaTHD HAJ.

IIpuMenonHe JAKOHOMEDHOCTSH , XaDAKR TSNV ITHNT
Toma ColHedHol cHcTeMEl, [TpHMeHeEAS a8k oHOMEDHEO-
CcTel, XAPARTeDHIVICIIHY THATPAMMY «COSKTR— CBeTH-
MOCTR: . [[pHMeHeHHS 2AKOHOMADHOCTS IIA OIIDE&TelIe-
HIA Macs apeal] cHeTeMel. Memoanzopamme zaeMeHTOR
CHOMEI, OTDAMIAIOIISH SEOMEOLHIS 3Re3] B SARMCHMOCTH
OT MACCEL .

MeToanueckHe aENLeHTEI Ypoka. B Havame vpoka
BAMEHO O0CYVIHTE rpadEuaeckHe MOTOIH SBOJESIIHE
ZReZT, BRIMOMHeAHHES YUANIHMHECA B KOHILE TDeIIIIecT-
BVIOIIerD YPOKRA, A TAKMS BEINOIHATE CAOeTV IS 2aTa-
HIIA .

1. [IpocaneanTe Ha ITHATPAMME  «CIISHTD-— CBSTH-
MOCTE* SBOIHITHOHHEIS STATTR IReAEl, TOT0GHON HA-
meny CoaEmy.
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v KOHTpO/IbHbIE PaboThbl

In AHTapeca TAKOBO, UTO cBeT OpoderaeT ero 3a 173 ro-
xa. Mer BHIUM 2ReaIV TaKoOH, KaKkoil oHA ORLIA B HAYATE
CTOIeTHA.

— 2pesgHad napa XBocTa CHOPOIHOHA apadaMH ORLIA
HaseaHa caoBoM «layiaas, uro ospauaer « Hamos. Ox-
HAHKO HHTEIH PKEATOPHAALHEIN CTPAH OpelOodHTART
apyroe HaspaHHe « Komauen Dnasas .

~— B cosBesIHH UACTO ECOHEXHEAIH HOBEIE BEe3EL.
OnHa H3 HUX DoAEHAAcE E 134 r. H. 9. B rovtoBe CROPOH-
OHa, UTO DOITOMKHEYI0 'HOnapxa ¥ COCTABISH IO KATA-
Jora SEes.

— B cozpeagun CHOPOHOHA PACTOMOMEH OIHHE M3 ca-
MEIX ApPKEHX HCTOUHHKEOE PeHTTeHOBCHOTD KOCMHIeCHKO-
ro ueryueHnd — Croponmor X-1.

B XVIII . CroponoH «OepeHe: ONepPAHEs 1 HAITH
TaleEHe OpefEH OTpesald ¥ Hero OpaBvIe KJeNIHD,
OpeEpPATHE @2 B HEIHeIIHeea msnea,qne Becogr).

JomainHes 3a1a 1q HOHTpOJIBHAS pado-

Konmpoassias patoma AN 4
no mese ¢ ConHye u 2ae3dsls

; H. Komaposa
«B SBeSTHEIX ‘IE.GHPHHT"LKE- ]IpHBE,EEHD CIeIVIIIee
oOHCAHHe OJHOTO HE COSBeaTHH: «.. —
edad MU HE CAMOe FHAMEHUMOoe cozgezdue... O Hem yno-
MUHAWOM MHOZUe dcemopuveckue xpoduxd. Cozeezdue
XapaEmepuIyemes 2pynnoil 38e2d, KOomopas Hanomu-
Haem aamunckyn Oyxey V. CospeMenHaa nponucHas
dywea A, sedyuiag npoucxo¥edenue om OpesHeeu-
AEeMCeKoZ0  wepoziuga, ofo3HAYasitesd CEIUCHHOZ0
fuiwa Anuca, npedcemasigem cololl nepesepH iy
Ouiued Mopdy ¢ dayma pozamu. Cpedu 125 28630 awvl-
dengemes  Cc80ell  APROCMe KPACHOSAMAR 38e3fa

. Ee nazuweawm mawye «laazom

#, XOma OyxeddeHo cI080 nepesodium-

ch ¢ apaicko2o kaxw «Caedyowads . 3ma 3aezda caedy-
ent 8 CegeM CcyMOoYHOM JeuMeHUl 30 U2BCCmHOoil 2pyn-

noll aeead LCaoaa
APOUCYOTUM OM ZPeUecKoz0 CA0ed « MHO¥ecmeaos . Bee-
20 8 HACUU M Eademed HecKods o Co-

men 2eezd.. Unensl CHONIEHUA CEA3AH B MUIUTECH U 0
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INeKTpPoHHaA popma y4ebHUKa

I. Beenenue

5. A. Boponuouo-Bonssmmwnon
E. K. Crpayr

CTPOHOMMA

§ 1. [IpeameT acTpOHOMUHU

1. Yto usyuaet actpoHomus. E€ 3HaueHue u cBSI3b C

@ IPYTUMU HayKaMHu
2. CtpykTypa ¥ Maciutadbl BeeneHHoid
§ 2. HabnioneHusi — ocHoBa aCTPOHOMUH
1. OcobeHHOCTH aCTPOHOMMHU U €€ MeTOI0B
2. Teneckorbl
I1. IlpakTHUYecKHe OCHOBBI ACTPOHOMHU
§ 3. 3Bé31bl U CO3BE3NUS
e § 4. HeGecHble KOOPIMHATHI U 3BE3IHbIE KAPThI
BEPTHKARD Qi SR e e s "“"“ﬁﬂd}HLIeCKHX
-- B
h = [ W B JORET L,

Ornasnedwe CTpaHwua Jaknagwm FAMETKM Mowck HacTpoiikm Brepen

@\I_)occnﬁgﬂuﬁ L7

YYEOHMUK ovropa e



INeKTpPoHHaA popma y4ebHUKa

Ornaenexue ¥

§ 4. HebecHble KOOPAWHATDLI W 3BE3AHLIE KapThbl

§ 5. Bugumoe ABrxeHWe 38831 Ha Pa3NMUHbIX reorpaduHeckny WpoTax
1. BicOTa NOAKCa MUpa Haj rOpU30HTOM

2. BbicoTa CBETWNA B KyNbMUHaLMK

§ 6. NlogwyHoe asxeHwe ConHua no Heby. IKAMNTrKa

§7. IeuxeHve n dasbl MyHbl

& 8. 3atMenun ConHua v JyHsl

§ 9. Bpem#s W KaneHaapb

1. TOYHOE BOEMA W ONPefeneHne rearpadMyeckoi JonroTsl

vAHTepaKTUBHOE OornasaeHue




INeKTpPoHHaA popma y4ebHUKa

Mounck h 4

BceneHHaA

HailgeHo 43 coenageHna

.. 3HAYEHWE W CBA3L C APYTUMM Haykamu 2. CTPYKTYPa W MacluTabel BceneHHoim § 2.,
&1eHH0I & 25, Hawa Fanaktuka 1. MneynbIi MyTe 1 FanakTuka 2. 38E30HbIE... — FanakTuky
QCHOELI COBPEMEHHOM KOCMONOrMK § 28, JKM3HE W pasym B0 BeeneHH

... NONOXEHWKM 3eMnNK BO BceleHHOA, O TOM, HENOA4BWXHa OHa WKW ABWMETCA BOKDYT ... 4 cTp.

... BcenmenHoi. T Ny, NocnedHAs Takad NonbITKa CTyYMnacs B XIX B. HE3a40Mr0.. a 5 cTp.
HayKW 0 BceneHHoN — acTpodn3nky . B CBoK o4Yepe/lb, HeoBbIYHOCTL... 3BOMHOLIMK

BeeneHHoA. 3TV NPeACTaBNeHna COCTaBNAT OCHOBY COBPEMEHHOM... KOCMONOrUK .

OKa3anoch, YTo BCeleHHAS, B KOTOPOA Mbl CETOAHA XWUBEM ...

. CTpykTypa v MacwTabel BreaeHHOH B bl yKe 3HaeTe, UTo Halla 3em/1s o CBOMM ... 6 CTp.

... BO BreneHHOM cylIeCcTEYeT MHOXECTEBO APYriX TanakThi, NogoBHbIX HalleR... BreaeHHoM B 7 cTp.
Lenom. FanakTWkW Tak Janeky Apyr OT APYra, YTO... MPeACTaBMTb pa3Mepsl HEBECHBIX Ten W
PaCCTORAHVIA MeX Ly HUMW BO BcedeHH

vKOHTEeKCTHbIV NoucK




INeKTpPoHHaA popma y4ebHUKa

N, [TonapHas
-\ 3Be3pna

—m—

vBO3MOKHOCTb YBE/IMUEHUA UANIOCTPALUIA




INeKTPOHHasa dopma y4ebHUKa

F I l -~ 1
[} Caption - Google Chreme E‘M .

8 Hagexuwid | https://readerlecta.ru/read/7934/data/objects/b031420/index.xhtm

JIMHWHY ¥ TOUKHW HeDecHOH ceprl i 4|

0fozHAYLTE THHAH H TOUKH HeDecHOH cdephl.

Ml

ToprzonT

BeHHT

Mepuaman

Ock Mupa

CepepHEIl moamwe
MHpa

Toura cerepa

: v3apgaHuA



INeKTPOHHasa dopma y4ebHUKa

HacTosllIee BpeMs eé BO MHOTHX C/Iy4asgx 3aMeHSIOT 3JIeKTPOHHLIE TPUEMHUKHY cBeTa. Haubonbliee
pacrpocTpaHeHUe NOAYYUIN OAYIIPOBOAHUKOBRIE IPUOOPEI ¢ 3apsaI0BOii CBA3bI0, cokpauéHHo [13C.
e e & s o

[ Pertrenosckure v yisTpaduoneTosse Teneckontl - Google Chrome

8 Hagexnwid | https://readerlecta.ru/read/7934/data/objects/b006382/ /index.xhtm

PeHTreHoBCKME W ybTpadroneTossie Teneckons

Yépusie abIpsl

: vAHUMaUUK



INeKTPOHHasa dopma y4ebHUKa

TecT N6 110 TeMe «CTpoeHHe 1 SROMIOIKHA BeelenHOM»

Uro muoe PEIHE TOBOS H&H}"’-JBHHE?

Nzl MNa2 Nz2 MNid4 M5 MG

Hanyuenne, coTaBleecd OT JANSRON0 IPOIUIOTS, Korga BeenenHan SBL1a NIOTHOH H TopAYei

(]

Hanyuenne, saperncrpipoBAHHOE OT CAMEBIX VIAJIEHHEIX PAIAK THE

e @

Hanyuenne paguoratak THE

H&H}"JEHHE, HCXOOALEe OT OCTAHKOEB PRJINMK TOBBLX FHKHBOTHBIX

(o

- vTectbl




INeKTPOHHasa dopma y4ebHUKa

Maneunzrit [TyTs

vCnanpg — woy



INeKTpPoHHaA popma y4ebHUKa

@TECT Ne 3 no Teme «Crpoenne ColnHedyHON CUCTeMbBI»

IV. IIpupona ten ConHeuHoii cUCTEMBbI

§ 15. Obmune xapakTepuCcTUKH TIaHET

OTnUYMTeNBHEIE 0COGeHHOCTH JOBYX I'DYIIII TIIaHEeT

§ 16. CoJsiHeuHas1 cUCcTeMa KaK KOMILJIEKC TeJl, MMEIIMX olliee
TP OMCXOKICHIE

COBDEMEHHHSI BEPCHH MPOMCXOXKIEeHMHI ConHe4yHOMN CUCTEeMBI

§ 17. Cucrema 3emuisi—JlyHa

1. 3emunsa

Pazmept! 1 Macca 3eMau
ATMocdepa JeMau

2. JlyHa

XapakTepyucTUKU JIyHEI
Penved JIyHb

§ 18. TmaHeThbl 3eMHOI TPYIITbI

1. OGIHOCTB XapaKTEePUCTUK

[TnaHeTsl 3eMHOM TDYTIMEI

= :
vflepeyeHb 31eKTPOHHbIX 06pa3oBaTeNbHbIX pecypcos




INeKTpPoHHaA popma y4ebHUKa

https://lecta.ru

vIOneKTpoHHble GopMbl Y4EeOHUKOB

vKnaccHasa pabora

vKoHTponb


https://lecta.ru/

Ypok 8. Pazeumue npedcmasneHuli 0 cmpoeHuu mupa

Llenu ypoka:

e /IUYHOCMHbIE: BbICKA3bIBATb y6e>K,£IIEHHOCTb B BO3MOXHOCTHU
NMO3HaAHNA CUCTEMDbI MUPA.

e MemanpeomemHsle: YCTaHaBAMBATb MNPUYUHHO-C/IEACTBEHHbIE
CBSI3M CMEHbI NPeACTaBAEHUN O CTPOEHUN MUPA; XapPaKTEPU30BaTb
BKN1a/, Y4E€HbIX B CTAHOB/IEHME aCTPOHOMMUYECKOM KapTUHbI MUpa.

e [[peOmemHsie: BOCNPOU3BOAUTb WCTOPUYECKUE CBEAEHUA O
CTAHOB/IEHUU U Pa3BUTUN TENNOLEHTPUYECKOU CUCTEMbI MMP3,
06bACHATL neTneobpasHoe ABUMKEHUE MIAHET C UCMONb30BaHMEM
3NNUMNKNOB N AnddepeHTOoB.



dopmynuposKa yeneu ypoKa y4awumucsa 8 Xxooe 3aHAMUA:

e OpraHu3auma obcyxaeHua yuntenem coobuweHmna «JoCTUKEHUA U YPOBEHb
3HaHWI APEBHUX Y4YEHbIX-aCTPOHOMOB». B xoge obcyxaeHusa yuutenem
aKUEHTMPYeTCA BHUMaHME Ha 3HAYMMOM KOAMYECTBE aCTPOHOMUYECKUX
NAHHbIX, HAKOMNEHHbIX B ApPEeBHUX 0b6cepBaTopmsx, 06 ycTpomncTee MUpa.

e ObCcy)KaeHMe KapTUHbl  MUpa, KOTOpas MoOr/la  CyllecTBoBaTb B
npeacTaBNeHUsaX  [APeBHUX, WU  GaKToB, MNOATBEP)KAAOWMUX  3TU
npeacTaBieHus.

e ObcykaeHme npobnemHoro Bompoca O  MPUYUHAX  U3MEHEHUM
npeactaBneHna ob ycTponcTBe mMupa, PasinymMAaxX HbIHEWHUX U NPOLUAbIX
B3[/1/40B Ha €ro yCTPOWCTBO.

e DopMy/INPOBKA ULENM YPOKa O TMPUYMHAX U AUHAMUKE W3MEHEeHUA
aCTPOHOMWYECKOM KapTUHbI MUpPa.






Kopnopauwuas

OCCUUCKUM
y4yebHUK

MeToaundyeckana cnyxba no pusumke :

OnanoBckuu Bhagnmunp AnekcaHgaposuy Aonrnx EneHa HUKonaeBHa

Ten.: 8-800-2000-550, nob. 28-46 Ten.: 8-800-2000-550, no6. 18-35
(3BOHKM o Poccum 6ecnaaTtHbie)
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