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HOpMaTVI BHbl€ JOKYMEHTDbI

Mpuka3 MumnHobpHaykm Ne506 ot 7.06.2017
«O BHeceHUn nameHeHui 8 PK rOC»

Mpunkas MuHobpHaykm Ne253 ot 31.03.2014 (pepakumsa ot 20.06.2017 1)
«06 yTBepXaeHuu degepasibHOro nepeyHsa yuebHuUKoB»

Mucbmo MuHobpHaykm NeTC194/08 ot 20.06.2017
«06 opraHusauum nsyyeHmnsa yuebHoro npegmerta «ACTPOHOMUAR

BebuHap (MnHobpHaykun, PAO, AMKMMPO) ot 26.06.2017
«OpraHusayoHHble BONPOCbl BHeAPEeHUA AUCLUNIUHDBI KACTPOHOMMUAN

Mpunka3s MuHobpHayku Ne613 o1 29.06.2017
«O BHeceHun nameHeHuu B Proc COO»



OCHOBHbIe nonoX¥eHunA

ACTpOHOMUSA — 06A3aTEeNbHbIN YYEeOHbIN NpeaMeT ANA CTapLLIEKNACCHUKOB

Hauyano npenogaBaHma actpoHomum — 2017 anbo 2018 r no mepe roTOBHOCTU LLKOA

1o ycMOTpPEHUIO LWKONbI NpenogaBaHne aCTPOHOMMM BO3MOXKHO:
* B 11 Knacce Becb rog,
* 8 11 Knacce ogHo nonyrogme
*no non roaa B 10 n 11 Knaccax

LIKonbl camoCTOATENIbHO MepepacnpeaensAlT 4Yacbl y4yebHOro nnaHa And
npenogasBaHMAa acTpoHOMMUK 6e3 yulepba ana apyrnx NnpeameTos

ACTPOHOMMYECKAs COCTaBAAOWAA B Kypce PU3NKU OCTAETCA B NPEXHEM 0OBbEME

C 2019 r — 3agaHuAa no actpoHoMmu byayT BrkAtoYeHbl B KUM ETD no ¢pusmke

Yuutenam, Kotopble byayT npenogaBatb aCTPOHOMMUIO, PEKOMEHAYETCA NMPOUTU KypCbl
NOBbILLIEHNA KBaNUPUKALMK




Mrucemo MuHobpHayku NeTC194/08 ot 20.06.2017

[Tpy M3y4yeHHUH aCTPOHOMHUH MOXKET ObITb MCIOJb30BaH YYEOHHK «ACTPOHOMHUSL.

bazoBblii yposenb». 11 knacc, Bopouuos-BenbsimuuoB b.A., Crtpayr E.K., [JPODA,

BKJIFOUE€HHbIH, B benepanbHbIN repeyeHb y4eOHHUKOB, PEKOMEHyEeMBbIX
K WCMOJIb30BAaHUI TMPH pealin3aluu HMMEIUMX TOCYIapCTBEHHYIO aKKpeIMUTaLHIo
o6pa3oBaTelbHBIX [IPOrPaMM HavalbHOro 0OLIEro, OCHOBHOIO OOIEro, CpeiHero ooLero
oOpazoBanust (npukaz MunoOpHayku Poccun ot 31 mapra 2014 r. Ne 253), a Takxke
yueOHblE 10COOHS, H3JaHHbIE B OpraHU3alMsiX, OCYLIECTBIISIIOUIMX BBINYCK YUYEOHBIX
nocoOuh, KOTOpble JOMYCKAIOTCS K MCIOJNB30BAHUIO INPU peau3aldd HMEKOLUX
roCy/IapCTBEHHYIO aKKpeAMTaLMI0 00pa3oBaTebHBIX IPOrpaMM HavyajJbHOrO OOILEro,

OCHOBHOro obiero, cpeaHero oOmero obpaszoBanus (npukaz MunoOpHayku Poccuu

ot 9 utoHs 2016 r. Ne 699),
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+ B Hayane rnasbl
3aK1aablBaeTCA
npobnemaTtumka

4+ [laparpadbl pasgeneHol
Ha MYHKTbI, KaXXabln U3
KOTOPbIX UMEET HOMEP U
Ha3BaHMeE

_ 1Il. CTPOEHME
“ COJIHEYHOM CUCTEMbI

Conueunas cucrema — 310 npexnae Bcero CosiHLIE M BOCEMb
GOJBILIMX IUIAHET, K YMCITYy KOTOPBIX OTHOCUTCS 1 3eMJISL.

Kpome GOJBIIMX TUIAHET O CIyTHUKaMH, BOKpyr ConHua 06-
palaioTcsi KapJMKOBbIe (MaJbie) TUTaHEThl, KOTOPBIE 10 AUAMETPY
MeHble JIyHbl, 1 OTPOMHOE YHUCJIO MasbIX ten CONHEYHOI cuc-
Temsl. Jlaxke HaubojIee KPYITHBIE M3 HUX HE MPEBBILIAIOT MO pa3me-
py 1000 KM, a sIpa caMbIX 3aMETHBIX KOMeT — ellé MeHblue. Bokpyr
ConH1a ABMXYTCS TaKXKe TeJla pa3MepoOM B JIECATKN U COTHH MET-
POB, TILIOBI ¥ KAMHY, MHOXECTBO MEJIKMX KAMELIKOB 1 IMbUTMHOK.
Yem MeHbIIIe pasMepbl 9TUX YaCTUL], TeM MX Gobie. MexruiaHer-
Has cpela — 3TO KpaiHe Pa3peXXeHHBIH ra3, COCTOSHME KOTOPOro
onpenensiercss uanydeHreM CoJNHIIA M PACTEKAIOIIUMMUCS OT HEro
IMOTOKAMU BEIIECTBA.

JIBykeHUeM BcexX Gosbmmx U Manbix Tes ComHeYHOM cucte-
MbI yripasisier CostHIle, Macca KOToporo B 333 ThIC. pa3 MpeBbIla-
et Maccy 3emuin ¥ B 750 pa3 cyMMapHylo Maccy BCEX IUTaHET.

§ 10. PA3BMTHE NPEACTABNEHUA
0 CTPOEHMU MUPA

1. FeouenTpuyeckas cucrema Mupa

ny'rb K TTOHMMAHHIO TTOJIOXEHMsI HAIle TUTAHEeTH! ¥ XKUBYILETO Ha
Heit yesioBeuecTBa Bo BeesneHHOM ObL1 0YEHb HEMPOCTBIM M MO~
yac BechbMa JpaMaTUYHbIM. B IpeBHOCTH OBLIO €CTECTBEHHBIM
CYMTATh, YTO 3eMJIsl SIBNSIETCS HEMOABMXKHOM, TUIOCKOW M Haxo-
auTesi B lieHTpe Mupa. Kasanock, 4To BOOOIIE BECH MUP CO3[aH
panu yesnoBeka. [Ton10GHbIE MPEACTABICHNUS MOTYYMIN HAa3BaHUE
anmponouernmpusma (0T rped. antropos — 4YeJ0BeK).




Bot yro nucan Kensiep nocie oTkpbiTusi 3toro 3akoHa: «To,
410 16 JIeT TOMY Ha3aj s pelinsi UCKaTh, <...> HAKOHELl HaiIeHO,
W 9TO OTKPbITHE MPEB30ILIO0 BCE MOM CaMble CMEJTbIE OXKMUIAHMSL...»

JleHcTBUTEIBHO, TPETHI 3aKOH 3aCJIy>)XHBAET CaMOM BbICOKOM
OUEeHKH. Beab OH 1M03BOJIIET BBIYMCINTH OTHOCHTEJIbHBIE pac-
crosiuusi rianet ot ConHua, UCMOoib3ysi MPU 3TOM YXKe U3BECTHbIE
nepuobl ux obpauierust Bokpyr Connua. He HyXHO onpenensith
paccrosiiue oT CoNHIA KaXa0i M3 HHUX, JOCTATOYHO M3MEPUTh
paccrosiune ot ConHuia xorst Obl OQHON TUIaHeThl. BennunHa
60O MOIYOCH 38MHOIM OPOUTBI — ACMPOHOMUYECKASt €OUHU -
ya (a. e.) — cTana OCHOBOM JUIsi BBIYMCIICHHUS BCEX OCTAJIbHBIX pac-
crossuuit B COlIHEUHO# cucTeMe.

TTPMMEP PELUEHHS 3AJJAYM
ITpoTHBOCTOSIHUS HEKOTOPOIA TUIAHETHI OBTOPSIIOTCS Yepe3
2 roza. Yemy pasHa 6oJiblasi Moayoch eé opouTsi?

Pewenue:
Bonbiuyio noayock opoUTHl TUIAHETHI MOXHO
ONpeNeInTh U3 TpeThero 3akoHa Keruiepa:

vy 3.2
ﬂ:ﬁ 3=a_|T2
2 3° 2 2 i
T, a T

Torna a, = 3«[2_2 ~1,59a.e.
Omeem: a, = 1,59 a. e.

MPOC
@. B( cicad 1. Chopmynmpyiite 3akonsl Keruiepa. 2. Kak MeHsiercst
CKOPOCTb TUIAHETHI MPK €€ nepeMellieHun ot adennsi K nepureinio?
3. B kakoii Touke opoHTHI IUIaHeTa 061a1aeT MaKCHMATBHOM KHHe-
THYECKOMN SHEPrueil; MaKCUMaIbHOI NOTEHLMAIIBHON SHeprueit?

ll:

R
'”‘"“””””m 1. Mapc B 1,5 paza nanpiie or ConHua, yem

3emas. Kakosa npogoskurensHocTh roga Ha Mapce? Opouth
MJIaHET CYMTaTh KPyroBbiMHM. 2. CHHOAMYECKMH NEpUoa Maoii
mianets 500 cytok. Onpeaenute GonblIyio noayoch €€ opoMThI
M 3BE3/IHBIN nepnoa obpateHus.

3*"""”” ‘2 BbINOJIHEHNE ITOrO 3alaHus MO3BOJIMUT y3HATD, KaK
pacrnionaralorcsi IiaHeThl Ha OpouTax B HAcTOsIILEe BpeMsl, M Ha-
YUUTHCS CAMOCTOATENIBHO OTBICKUBATH MX Ha Hebe.

1) Hapucyiite B cBoeit TeTpaam opbuThl 4eThIpEX Gnmxaifimx K
Conuuy nuaner: Mepkypusi, Benepsi, 3emnn u Mapca. [Lisi Toro
410661 HanbGosbias u3 opouT — opbura Mapca — ymecTniach Ha
JIMCTE TETpaH, cliefayeT BeiOpaTh MaciuTab, npu KotopoM | cMm co-
orserctByer 30 muH KM (1 : 3 000 000 000 000). Paccumraitte pas-
Mepbl OPOMT MJIAHET W C MOMOLIBIO LMPKYJIs MMPOBEAUTE OKPYX-
HOCTH COOTBETCTBYyIOLIero paauyca. Heobxonmmeie 1aHHbIe BO3b-
muTe U3 npwioxenus VI.

2) Ucnonbayiite naHHbie TaGJIMIbI reJMOLEHTPHYECKHX nonror’
riaHeT U3 «LLIKoJIbHOro aCTPOHOMHYECKOrO KaJieH1aps» Ui OT-
BETa Ha CIICAYIONIHE BOTIPOCH:

a) V kakoi rutanetsl: Mepkypusi, Benepsl, 3eman win Mapca —
3KCLEHTPUCHTET OPOUTHI HANGOIbILIMIA?

6) Ha kakue (npuMepHO) AaThl MPUXOMSATCS NMPOXoxaeHus Mep-
KypHs vepe3 nepurennii; yepes adenuii?

B) Haitaute B Tabnuie AaTbl, HA KOTOPBIE NMPUXOMATCS COEAMHE-
Hust twiaHeT ¢ COoHIEM, a TAKXKE WX TPOTUBOCTOSIHUIA.

3) MNonb3ysich Tabnuuei reJIMOLEHTPUYECKHX I0JTOT [JIAHET, Ha
opbUTEe KaXI0W MIaHEThl OTMETHTE €€ MOJOKEHUS B CeHTAOpe —
nekabpe Tekyuero roaa. [Uisi Toro npoBeauTe U3 LEHTpa opouT B
MPOM3BOJILHOM HANpPaBICHUM JIy4, KOTOPbIH OyaeT yKasbiBaTh Ha-
npasJieHHe Ha TOYKY BeCeHHero pasHoaeHcTBHsi. OT aTOrO Jyua
Ha KaX10#i opOUTE B HANPaBICHUU, TTPOTHBOMOJIOXKHOM JIBUXKE-
HUIO YaCOBOM CTPEJIKH, OTJIOXKHTE JIyTH, COOTBETCTBYIOLHE IeJIHO-
LIEHTPUYECKOI 0ITOTe NAHHOW MIAHETBl, M OTMETHTE 3TH M0J10-
KeHMs.

Jlnst Toro 4uTo6sl y3HaTh, rae no otHoweHnuio K CoHily pacnona-
raeTcsi Ha Hebe Ta WM MHas IUIaHeTa, OPUCHTHPYITE HAPUCOBAH-

1 : 3

lesmoLIeHTPHIECKON 10ATOTOM HasbiBaeTcs yros npu ueHtpe (Conu-
11e) MEXJ1y HAMPABICHUAMM HA TOUKY BECEHHEro paBHONCHCTBUS M Ha
[UIAHETY.

=+ [lpnmepbl peleHna 3aaau

%+ Bonpocsbl, 3aaaHuns, ynpaxKHEHUS




+ YKa3aHuA K
aCTPOHOMMUYECKNUM
HabngeHnAM

IX. YVka3auus K HaOII0NeHHAM

Hab6monenus Connna

IMpu HabmomeHun ConHLA C TIOMOIIBIO TEJIECKONa 1es1ecoodpa3Ho
CIPOEKTUPOBATH Ero N300pakeHNe Ha IKPaH. DKpaH J0JDKEeH ObITh IMpU-
KPEIUIEH K TeJIECKOITY TaK, YTOOBI MOXKHO GbLIO MEHSATD €0 pacCTOSAHME
OT OKY/I5Ipa ¥ (PMKCHPOBATh B 3TOM MOJIOXKEHUH; Ha 9KPaHe 3aKperuisioT
JIMCTHI GyMar Ust 3apUCOBKY COJTHEYHBIX TIATEH.

Buumanue! Cmotpets Ha COJHLE B TEJIECKOT MOXKH® JIMIIB IPY
HATUYNY TEMHOTO (prIbTpa Ha OOBEKTHBE.

TTpu MCTONB30BAHHUH TeleCKOoNna-pedpakTopa CleayeT Ha 06BeK-
THB TOCTaBUTH AUadparmy, KOTopasi COKpaTUT ero BXOIHOE OTBEpC-
THe B 2—3 pasa. s nosydeHus: u306paxeHust BCETo AncCKa ConHua
HeOGXOMMMO MCIIONB30BaTh OKYJISP, C KOTOPBIM JaHHBIN TeJIECKOMN
naér ysenmdenue He Gonee 40—60 pas. LlesecooGpasHO Takxe MC-
T10/1B30BaTh OKYJIAP TAKON KOHCTPYKIMM, MIPU KOTOPOii Jydu OTBO-
JSITCSL Ha 9KPaH TePIeHIMKY/ISpHO Hanpasienuio Ha ComHlle. D10
O3BOJMT M36eXaTh MOMAiaHUs HA 3KpaH CONHEYHBIX jydeil. Ecin
TAKOro OKYJ/Iipa HET, TO Ha TpyOe TeJIeCKOIa XeJlaTeIbHO pa3sMeCTHTh
3aIMTHBIA 5KpaH pasMepoM npumepHo 70 X 70 cm. [lisi 3apuCOBKH
COJTHEUHBIX MATEH CJelyeT Ha JucTax Oymaru sapaHee 3aroTOBMTH
11a610HBI — Kpyru auamerpoM 7—10 cM.

Hagens Teneckon Ha ConHue ¥ 0GecrieunB HEOOXOAMMYIO pe3-
KOCTh M306paXeHusi, Hallo 3aKPEMUTh 9KPaH B NOJIOXCHUH, TIPU KO-
TopoM auameTp u3obpaxeHus: CoHLA PaBEH IMAMETPY 3arOTOB/ICH-
Horo Ha 6ymare mabioHa.

OCTpPO OTTOYEHHBIM KapaHIALIOM OTMEYaeTcs MOJIOXKEHME BCeX
HaGmonaeMbIX B JaHHBI MOMEHT msiTeH. CHAB MOJNYYEHHYIO 3apy-
COBKY C 3KpaHa, MOXHO JI0pPUCOBaTh Pa3Mephbl IATEH 1 O4epTaHus Te-
Hu ¥ nonyTeny. YTo6s! yoeanThes B ToM, uto CoJHIIe BpallaeTes BO-
KPYT OCH, JOCTATOYHO TOBTOPHUTH 3aPMCOBKY NOJIOXEHMUA MATEH Hepe3
aBa-Tpu aHsi. CTOMT OOpaTMTh BHMMaHWe Ha TO, KaK M3MCHSETCH
(opma IATEH 110 Mepe UX MPUOIIKEHNUs K Kpalo IMCKa Connua. Lns
M3Y4EeHUs CTPOEHMSI TISITHA MCTIOB3YIOT TOT OKYJISP, C KOTOPBIM JaH-
HBIi TeJTecKor obecrneynBaeT MaKCMMaTbHO BO3MOXHOE YBEJIMYEHHUE.

Pery/isipHble 3apUCOBKHM TISITEH TO3BOJAT MOJYYMTh 3HAYCHHE
gucia Bonbdha, KOTOpoe LIMPOKO MCTIONb3YeT st ISl XapaKTepUCTH -
KU COJNHeuHo#M akTuBHocTM: W = 10g + f, rae g— YMCIO Tpymnn
nsiTeH, a f — oblee YMCIO MsTeH BO Beex rpymnmnax. Ipyu moaHoM
OTCYTCTBMM TATEH B MEpPHOI MHHMMyMa COJHEYHOW aKTUBHOCTH
W = 0. Bo Bpemsi eé MakcuMyma 9ucio Boabda Moxer 10CTATaTh
189.




4 [1poeKTHaA
NeATeNIbHOCTb

XI. HoGeneBcKkue npeMum no (¢pusuke,
NPUCYXKIAEHHBIE 32 UCCJIeIOBAHUSA
no acTpodu3uKe ¥ KOCMOJIOTHH

1967r. X.bére — 3a BKJIag B TEOPMIO SIAEPHBIX pEakUMi,
0COBEHHO 3a OTKPBITHS, KaCaloLIMeCs] MICTOYHUKOB SHEPTUU 3BE3/I.

1974 r. M. Paitn — 3a HOBaTOpPCKHE HCCIIEJOBAaHUS B paauo-
actpodusuke (uHTepdhepomerpuyeckue); D. XplOUII — 3a OTKPHI-
THE MyJIbCApOB, KOTOPOE MPOJIOKWIO NyTh K HOBBIM METONAM
MCCJIEIOBAHUS BELLIECTBA B AKCTPEMAIbHBIX (PM3MYECKUX YCIOBUSIX.

1978 r. A. Ilensnac u P. BWIbCOH — 3a MCKIIIOUYMTENIbHYIO Ha-
CTOMYMBOCTL M (DUIMIPAHHOE MAaCTepCTBO, KOTOPBIE MPUBEIU K
OTKPBITHIO, ITO3BOJIMBLIEMY BHEIPHUTb IKCIIEPUMEHTAbHBIE METOIbI
M TIpsSIMOE HaOJTIoIeHUe B TaKyl0 HayKy, KaK KOCMOJIOTHSI.

1983 r. V. ®aynep — 3a TeOpeTHYECKHE U IKCIIEPUMEHTAIbHBIE
MCCIIeIOBaHUSI SIIEPHBIX PeaKlLMii, UMEIOILMX BaXXHOE 3HAUYEHUE JUIS
obpa3oBaHMs XMMHYeCKMX 31emMeHTOB Bcenennoii; C. Yanmpace-
Kap — 3a TeopeTHYecKHue HUCCIeNOBaHUsI (DU3MYECKUX TPOLECCOB,
UIPAKOLIMX BaXHYIO POJIb B CTPOGHUY U 3BOJIIOLIMM 3BE3/I.

1993 r. P.Xanc u Ix. Teitziop — 3a OTKPBITUE HOBOrO THIIA
nyJbcapa, KOTOpO€ Aaji0 HOBbIE BO3MOXHOCTH JUISI MCCJICIOBAaHUS
rpaBUTALIAH.

2002 r. Peiimonn [3Buc u Macatomm Kommba — 3a M3bICKa-
HUA B ob6iacTy acTpodH3MKH, B YACTHOCTH 3a OOHapyXeHue
KOCMHMUYECKUX HelTpuHO; Pukapmo [XXMakKKOHM — 3a M3bICKaHUS
B ob6jacTé acTpou3MKH, KOTOpPHIE MPUBEIM K OTKPBITHIO UCTOY-
HMKOB PEHTIT€HOBCKOI'O M3JTy4eHHUSI.

2006r. [OxoH Masep u [Ixopmk CMyT — 3a OTKpBITHE
TUTAHKOBCKO#M (hOpMBI CrieKTpa KOCMUYECKOTro ()OHOBOTO U3ITy4eHUS
¥ aHU30TPOITMHM KOCMHUYECKOTS (hOHOBOTO U3ITyYEHHUSI.

2011 r. Con IMepnmytrep, Anam Paitecc u Bpaitan llImuar — 3a
OTKPBITHE YCKOPEHHOTO paciiupeHuss BceneHHOM 1o HabmoaeHUsIM
CBEPXHOBBIX.

XII. CniMcoK HCCJIeJ0BATEeIbCKMX POEKTOB

1. KoHcTpynpoBaHue U yctaHOBKa riiodyca Habokosa.

2. OnpeneneHue BBICOTHI rop Ha JIyHe o cniocoOy Nanunest.

3. OnpeneneHre YCIOBMM BUAMMOCTM IUIAHET B TEKYIUEM
y4eOHOM rojy.

4. HabmoneHne COJHEYHBIX IMSATEH C TIOMOIIBI0 KaMephl-
0OCKYPpBHI.
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CootBetcTtBue TpeboBaHuM OK NOC K obs3aTtenbHOMY

MWUHUMYMY COAEPHKAaHNA OCHOBHOW 0bpa3oBaTeIbHOM

NPOrpammbl NO aCTPOHOMMU U COAEPKAHMNA Y4eOHMKaA

TpeboBaHma K IrOC

MpeameT acTPOHOMUM
OCHOBbI MPAKTUYECKOM aCTPOHOMMUMU
3aKOHbI ABUXKEHWNA HEBECHbIX Ten

ConHe4yHasa cucrtema

MeToabl aCTPOHOMUYECKMNX
nccnenoBaHUM

3BE3/bl
Hawa Mnaktnka — Mneynbin MNytb

FanakTukn. CTpoeHme u aBoaoumA
BceneHHOM

o o v oup

[naBa yyebHMKa

BeBeneHune

; npaKTW-IECKI/le OCHOBbl aCTPOHOMUHU

CtpoeHune Co/IHEYHOW CUCTEMDI

. CTpoeHune ConHevyHoM cncTtembl
. Mpupoaa ten CoNHEYHOMN CUCTEMDI

BeBeneHune
ConHue n 38€34bl

ConHue n 38€34bl

. CTpoeHue 1 aBonouns BceneHHom

. CTpoeHue u 3Bonounsa BceneHHom



Bbinepkka n3 tpebosaHnn K NOC kK oba3atenbHOMY

MWUHUMYMY COAEPHKAaHNA OCHOBHOW 0bpa3oBaTeIbHOM
nporpamme no pusunke | 7 YPOBHM)

e ConHeYyHana cucrema
* 38e34bl U UCTOYHUKU UX SIHEPTrUUn

* CoBpemeHHble npeAacTaBNeHUA O MNPOUCXOXKAEHUN U
asontounun ConHua u 3se3q

* Hawa lNanakTuka. [ipyrue ranaktmku
* [IpocTpaHCcTBEHHbIE MacwiTabbl Habnopgaemou BceneHHoMU

* [lpuMmeHUMOCTb 3aKOHOB PU3BUKU ANA 0O6bACHEHMA NpUpoOAbI
KOCMUYECKUX 06 beKToB

* HabnogeHue n onucaHue agBMXKeHUA HebecHbIX Ten.
* "KpacHoe cmewieHue" B cneKTpax ralakTuk

e CoBpeMeHHble B3rAAbl Ha CTPOEHMEe WU 3BOAOLMUIO
BceneHHOMN.

° KOMI’IbI-OTepHOE mogenunposaHume gsnNxKeHuq HebecHbIx Ten



CpaBHMM nMporpammbl No PU3nKe U
aCTPOHOMMUM




[lpeameT aCTPOHOMUM

ACTpoOHOMMUS OVEVE!

Ponb acTpOHOMMU B Pa3BUTUN LIMBUAN3ALUN

JBO/IIOUMNA B3rNALOB YenoBeKa Ha BceneHHyto

reOLIIEHTpW-IECKaﬂ U reimoueHTpmnyeCkad CUCTemMbl

OcobeHHOCTH MeToa40B NO3HAHUA B aCTPOHOMUNU

[MpaKTn4yeckoe NpumMmeHeHne aCTPOHOMMUYECKNX
nccneaoBaHUM

MCTOpMFI Pa3BUTUA OTe4YeCTBEHHOW KOCMOHABTUKMU

MNepsbint NC3, nonét KO.A. MarapuHa

,ﬂ,OCTM)KeHVIFI COBpEMEHHOl‘;I KOCMOHABTUKH

X< X X X< X X




OCHOBbI MPaKTUYECKON aCTPOHOMMUM

ACTpoOHOMMUS OEVE)

HebecHana cpepa, ocobbie ToUKM HebecHOW cdepbil,

HebecHble KoopAUHATbI

3BEé34HaA KapTa, co3se3amuA

Buanman 3s8é3gHas BeIMYMHA

CyTquoe ABUKEHUE CBETUN

CBA3b BUANMOIO PacrnoNoKeHNA 06 bEKTOB Ha Hebe r
reorpadunyeckmx KoopauHaT HabaogaTtensa

[BuxKeHue 3emnun Bokpyr ConHua

Buanmoe asurkeHue n pasbl JIyHbl

ConHeyHble U JNIYHHbIE 3aTMEHUA

Bpems 1 KaneHaapb

X&&&X§& X<




3aKOHbI ABUMKEHNA HEOECHbIX Ten

ACTpoOHOMMUS ®dusmnka

CtpyKkTypa 1 macwtabbl CONHEYHOMN CUCTEMDI

KoHdurypauma n ycnosma BUANMOCTU NAAHET

MeToabl onpeaeneHuna pacctoaHnin oo ten ConHeyHol
CUCTEMbI N UX Pa3MepoB
HebecHaa mexaHUKa

3aKoHbl Kennepa

OI'IpE,EI,GIIEHMG Macc HebecHbIX Ten

[1BUXEeHNe NCKYCCTBEHHbIX HebecHbIX Ten

NN X




ConHeyHaa cucrema

ACTpoHOMMUA

OVEJTTE

MpouncxoxaeHne ConHeEYHOMN CUCTEMBI

Cucrtema 3emna — JlyHa

[MnaHeTbl 3eMHOW rpynnbl

[1NaHeTbI-rUraHThI

CI'IYTHVIKM U KOJZibUa NaaHeT

Manble Tena ColHeYHOM CUCTEMDbI

ACTepOI/I,EI,HaFI OMNaCHOCTb

XN X




MeToabl acCTPOHOMUYECKUX UCCAea0BaHUMN

ACTpoOHOMMUS OVEVE!

INEeKTPOMArHUTHOE U3/ly4eHne, KOCMUYECKME Y4 U
rPaBUTALMOHHbIE BO/IHbI KAK UCTOYHMK MHPOPMALMM O
NPUPOAE U CBOMCTBAX HEOBECHbIX Ten

HaszeMHble U KoCMUYECKUE TENECKOMbI, MPUHLUMbI NX
paboTbl

Kocmunyeckune dalfnapartbl

CneKkTpanbHbI aHanms

SddekT Jonnepa

3aKOH cmeleHnAa BuHa

3aKkoH CredaHa-bonbumaHa

AR X



3BE34bl

ACTpoOHOMMUS dusmnka

3BE34bl: OCHOBHbIE GU3NKO-XMMUYECKUE
XapPaKTEPUCTUKM U UX B3aUMHaA CBA3b

Pa3Hoobpa3une 3BE3AHbIX XapaKTEPUCTUK U UX
3aKOHOMEPHOCTH

OﬂpE,ﬂ,EﬂEHMe PaCCTOAHNA OO 3BE€3, napaaaakc

[1BOMNHbIE N KpaTHble 3BE3 bl

BHeco/1HeYHble nnaHeTsl

[Mpobaema cylecTBOBaHUA }KMU3HM BO BceneHHoM

BHYyTpeHHee cTpoeHne U UICTOYHUKU SHEepPrmun 3BE3/,

I'Ipomcxomp,eHMe XUMNYECKUX 3/1EMEHTOB

KK X X




3BE34bl

ACTpoHOMMUA

[MepemeHHble 1 BCnbiXMBatoLLne 3BE3 bl

KopunyHeBble Kap/anKu

JBO/OUMA 3BE3, €€ 3Tanbl U KOHEYHbIe CTaanu

CtpoeHue ConHuUa, CONHEYHOMN aTMmocdepbl

[MposiBNEHNA CONHEYHOM aKTUBHOCTU: NATHA, BCMbILWKY,
npoTybepaHubl

I'Iepmo,u,mq HOCTM COTHEYHOM AKTUBHOCTHU

Ponb MarHUTHbIX nonei Ha ConHue

ConHe4YHOo-3eMHble CBA3U




Hawa Manaktnka — MaeyHbin MyTtb

ACTpoHOMMUA

OVEJTTE

CocTaB U CTPYKTYypa [@anakTnkun

3BE3AHble CKOMAEHnA

MeK3BE3AHbIN ra3 U Nbiab

<

BpaweHune @anaktmkum

TemHaa matepus




[anakTuku. CtpoeHue n ssontoumnsa BceneHHoun

ACTpoHOMMUA

OVEJTTE

OTKpbITUE APYIUX FAaNAKTUK

MHor006pa3me rAa/1akTUK U UX OCHOBHbIE
XdpPaKTEPUCTUKHU

CBepxmaccuBHble YEPHbIe AblPpbl U AKTUBHOCTb
raNakTUK

[lpeacrtaBneHUe 0 KOCMOIOTUU

KpaCHoe cmeuweHune

3aKoH Xabbna

dBontouma BceneHHoM

Bonblion B3pbis

Pennkrtosoe nsnyyeHue

TémHana aHeprua

% "j&&$&&"




CooTBeTcTBME Y4EOHUKA
TpeboBaHnam OIroC



JINYHOCTHbIE pe3y/bTaThl.

HaBbIKM y4ebHO-nccneno0BaTe/IbCKoMN, MPOEKTHON AeATe/IbHOCTY

MEHT Oy/lyT HAXOJAMThCSI Haa ropu3oHToM. Ha camom KoHType Bbipe-
3a, Mmexiy ero Toukamu 1O, B u C, pacnonoxarcs 3B€3/1bl, KOTOpbIe
BOCXO/ISIT B 9TOT MOMEHT, a Mexiy Toukamu 1O, 3 u C — 3B€3aml,
KOTOpbIE 3aXOAAT. 3aKpbIThle HAKJIAJAHBIM KPYroM 3BE3/bI B 3TOT
MOMEHT HaXOAATCS MO TOPU3OHTOM.

Y1006b MOXHO OBbUIO ONpEAeIsiTh BpeMsi BOCX0/a U 3axoia ipy-
rux ceetua (CojiHLIA MM TUIAHETHI), HYXKHO TIpe1BapUTeIbHO HaHe-
CTH MX MOJIOKEHHE Ha KapTy. Y3HaTh nosoxeHue CosHIla HECTOXKHO.
JL1st TOro 10CTaTOYHO MPUIOKHUTDH JIMHEHKY K CeBepHOMY Mosocy
MHMpa M IWITPUXY 3aiaHHO# aaTbl. Touka nepeceyeHUs JMHEHKH
€ HKIMNTHKON nokaxeT nosoxenue ColHLa Ha 3Ty . Jlis onpe-
NeJIeHUsT NPHOJIMKEHHOIO TI0JIOKEH NS TUIAHET J0CTATOYHO 3HATh
TOJILKO OJIHY MX KOOpAMHATY — MpsiMoe BocxoxieHue. IMockoibKy
J1100as MJIAHETa BCErla HAXOMUTCH HEAAIeKO OT SKIAMNTHKH, MOXHO
OTMETHUTD €€ MOJIOKEHHUE HA SKIIMIITHKE B TOUKE, MPAMOE BOCXOXK/e-
HHE KOTOPOH PaBHO MPSIMOMY BOCXOXKIEHHIO TUIAHETHl HAa BbIOpaH-
HYIO J1aTY.

JUis onpeaesieHHss MOMEHTa BOCXO/1a BLIOPAHHOTO CBEeTHIIA clle-
JIVeT MOBEepHYTh HAKJIAJHOM Kpyr Tak, 4ToObl OHO HaXOAWJIOCH Ha
BOCTOYHOI Jlyre BHYTpeHHero Beipe3a storo kpyra (IOBC). Tlpu
ofnpee/IeHHH MOMEHTA 3aX0/la CBETHJIO I0JKHO HAXOIMTHLCH Ha 3a-
naaHoit ayre soipesa (FO3C). MomeHT Bocxoa (WM 3aX0/1a) B 3TOM
CJIyyae YKa3plBaeT TO JIeJIEHNE IIKAIbI BpeMEHH Ha BHEUIHEN OKPYK-
HOCTH HAKJIAJHOIO KpYyra, KOTOPOE HAXOAMTCS NMPOTHUB BHIOPAHHOMN
JIaThl HA KapTe.

XI. Hobenesckue npemun no pusnke,
NPUCYKAEHHBIE 32 HCCIIENI0OBAHMSA
no acTpohu3uKe H KOCMOJIOTHH

1967 r. X. Béte — 3a BKJ1a/1l B TCOPUIO SLIEPHBIX peakiiHii, ocobeH-
HO 32 OTKPBITHSI, KACAIOLIHECsi HCTOYHHKOB DHEPTUM 3BE3L.

1974 r. M. Paii1 — 3a HOBaTOpPCKME MCC/IEJIOBAHMS B paiMo-
acrpodusmke (MHTepdepomerpuuecke); 3. Xblonlll — 3a OTKpbITHE
MYJbCapoB, KOTOPOE MPOJIOXKMIO NYTh K HOBBIM METOIaM MCC/IeoBa-
HUSI BELLeCTBA B 9KCTPEMabHbIX (DHU3UUECKUX YCIOBHSIX.

1978 1. A. lMen3uac u P. BWIbCOH — 3a MCKJIIOUUTEIBHYIO Ha-
CTOHYMBOCTb M (DHIINTPAHHOE MACTEPCTBO, KOTOPbIE MPUBEIH K OT-
KPBITHIO, TMO3BOJIUBILIEMY BHEIPUTH IKCIEPUMEHTAIbHbBIE METO/b
M NpsiMoe HabJoAeHHe B TAKYIO HayKY, KaK KOCMOJIOTHS.

1983 1. V. daynep — 3a TeOpeTHUECKUE M IKCNIEPUMEHTAIbHBIE
WCCIIENOBAHNS SUICPHBIX PeaklMil, MMEIoIHUX BaXHOe 3HayeHHe
JUIs1 0Opa3oBaHMsl XMMHYECKHX 2/ieMeHToB Beenennoit: C. Yanapace-
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Kap — 3a TeopeTHYecKHe HCCIeoBaHHs (PU3HYECKHX TNPOIIECcCOoB,
HTPAIOIINX BAXHYIO POJIb B CTPOCHUH W 3BOJIIOLNH 3BE3.

1993 r. P. Xanc n JIx. Teitiop — 3a OTKpbITHE HOBOTO THIIA MYJlb-
capa, KOTopoe 71a/10 HOBbIe BO3MOXHOCTH JUISl UCC/IEI0BAHMS TPaBH-
TalUH.

2002 r. Peitmonn 1asuc u Macarown Kounda — 3a M3bICKaHUs
B obGsacTH acTpoM3MKH, B YACTHOCTH 3a ODHapyXeHHe KOCMHue-
CKMX HelTpuHO: Pukapao [IKMaKKOHM — 3a U3bICKaHHs B 00/1acTH
acTpO(HU3NKH, KOTOPbIE NPUBEIH K OTKPBITHIO HCTOUHHKOB pPeHTre-
HOBCKOI'O M3/Iy4YeHMsI.

2006 r. xxon Masep 1 [Ixxopk CMYT — 3a OTKpbITHE TUIAHKOB-
CKON (hOpMBI CrIeKTpa KOCMHYECKOTro (DOHOBOTO UIYUeHHUSI M aHM-
30TPONHH KOCMHYECKOTO (DOHOBOTO M3JIyueHHSI.

2011 r. Con Iepamytrep, Anam Paitecc n Bpaitan muar —
32 OTKPbITHE YCKOPEHHOTO paciiuperust BeesleHHOIM 1o HaboneHn-
AM CBa

LX

XII. CnucoK MCC/1e10BaATEIbCKHX MPOEKTOB

1. KoHcrpynpoBanue u ycraHoBKa rodyca Habokosa.
. OnpesiesieHye BLICOThI rop Ha JIvHe 1o crnocody Fanwies.

3. OnpesesieHue yCJI0BHI BUAMMOCTH TUIAHET B TEKYLIEM yyeo-
HOM Trojy.

4. HaGnioneHue CONHEYHBIX MATEH C [OMOLIBIO KaMmepbl-
0OCKYpHI.

5. VsyueHune CoHeMHOI aKTHBHOCTH 110 HABIIOAEHUIO COJTHeY -
HBIX MMATEH.

6. Onpenenenne Temneparypbl ColIHIIA HA OCHOBE M3MepeHHs!
COJIHEYHOM MOCTOAHHOM.

7. OnpejeneHne CKOPOCTH CBETa 10 HAOIIONCHUAM MOMEHTOB
3aT™MeHMit cnyTHuKa KOnurepa.

8. M3yueHue nepeMeHHbIX 3B€3/1 Pa3IMYHOTO THIIA.

9. OnpeneseHue pacCTosIHMS 10 YAIEHHBIX 0ObEKTOB Ha OCHOBE
M3MepeHHs napajiakea.

10. HabsioneH1e METeopHOro MoToKa.

11. Uccaenosanme siueek benapa.

12. KoHCcTpyHpOBaHHe 1IKOJIBHOTO TUIaHETapHsl.

13. TlpoucxoxiaeHue Ha3BaHMIl TUIAHeT W OOBEKTOB HA MOBEpPX-
HoCTH JIyHBI, 1aHeT u apyrux Tes CosHeuHoi cucrTeMbl '

! VrBepAIEHHBIH MeXIyHapoIHBIM aCTPOHOMUYECCKHM COKO30M TOJIHBIH
CIMCOK HA3BAHUH PABTHUHBIX OGLEKTOB HA NMOBEPXHOCTH TLIAHET M AAPYIUX
e eM. http://gotourl.ru//1811.
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JINYHOCTHbIE pe3ynbTaThl.
dopmMmnpoBaHMe MbllLUNEHUA, COOTBETCTBYIOLLETO

COBpeMeHHOMY Pa3BUTUIO HAYKMU

BUAMMas 3BE31HA8 BeJIMUMHA KoTopoit +18, a abconoTHas 3BE31-
Hasi Be/IunHa paBHa —7? 3. KakoBa cKOpoOCTb yaJIeHHsI TalaKTH -

W, HaxoasIeics or Hac Ha pacctosiiumn 300 Mnk? 4. Ha kakom
PACCTOSHUM HAXOAUTCSH ralaKTUKA, €ClIM CKOpOCTh €€ yaaleHUs
cocrapisier 2+ 10* km/c? 5. Kakoro ymioBoro auamerpa Gyier
BUAHa Hawa [anakTHka, aMaMeTp Kotopoit coctasasiet 30 000 nk,
Ju1g HaGsonaTesisl, Haxoaserocs B raaktuke M31 (TyMaHHOCTB
Annpomenbl) Ha pacctogsHuM 600 Knik?

Ilo CYTM JleJ1a, CYLUECTBOBABIIME Ha KaXIOM 3Tare pa3sBUTHS
YeJIOBEYECKON LUMBWIM3ALMM MPEICTABICHUSI O CTPOCHUM MUpa
MOXHO CYUTaTh KOCMOJIOTHYECKHMHU TEOPUSIMU COOTBETCTBYIO-
uteit snoxu. leoueHTpuueckasi cucrema Apucroreisi—IlTonemest
cTajsa repBoit HaydyHO ODOCHOBAHHOI KOCMOJIOrMYECKOI Mojle-
abio Beenennoit. Cniyerst 1500 siet eé cMeHMIa HOBasi KOCMOJIOTH-
yecKasi MoZe/ib — IeJIMOLIEHTPUYECKas cucTema, NnpeuioxXeHHast
KornepHHuKOM.

KocMmosiorust — pasjiest acTpOHOMHH, KOTOPBIH M3y4aeT crpoe-
HHE U IBO Bee. i B 11€JIOM, HCNOJIbL3Ysl NPH 3TOM
METO/Ibl M JOCTHKEeHHs (PH3HUKH, MaTeMaTHKH U dunocodun.

TeopeTHuecKne MOMEIM, OMMUCHI-  wovrreeemeeseomeamooammmeeas
BalolMe Haudosiee obuIMe CBOICTBA
CTpoeHust M 2Bosiouun  BeeseHHOI,
NPOBEPSIOTCS acTpoHU3NYECKUMH
MeTtogaMu HaboneHuit. OueBMIHO,
YTO BBIBObI KOCMOJIOTHH UMEIOT BaX-
Hoe 3HauyeHue sl (HOpMUPOBAHUS CO-
BPEMEHHON HayYHOM KapTUHbI MUpaA.

Teopernyeckum  yHAAMEHTOM
COBPEMEHHOI KOCMOJIOTMHM SIBUIAaCh
co3laHHas Aavbepmom Dinwrmei-
nom (1879—1955) B Hayane XX B.
obliast Teopusi OTHOCUTEIBHOCTU —
PEISITHBUCTCKAsI TEOPUSI THATOTEHMSs.
Haubosee cylmiecTBEHHbIM OTIHYHEM

COBPEMEHHBIX KOCMOJIOTMYECKUX MO-
neneif, mepBbie M3 KOTOPBIX ObUIM
paspabotaHbl Aaexcandpom Aaek-
canopoeuyem Dpuomanom (1888—
1925) Ha ocHoBe TeopuUM DitHLITEIH-
Ha, SBJISICTCS] MX BOJTIOLMOHHBIIN Xa-
pakrep. Miaes mobdaibHOI 3BoMIO-
unmn BeesleHHO#T oKasanach CTONb He-
OOBIYHOM, YTO [MEpPBOHAYAILHO HE
OblIa MPUHATA JaXe caMMM co3larte-
JIeM TEOPUM OTHOCHTENILHOCTH, Ta-
KMM  BBLIQIOIIMMCSL  YYEHBIM, Kak
DiHIITEHH.

AnekcaHap AnekcaHaposuy
DpuamaH Jlaxe nosaHee, Koraa craao ove-

---------------------------- BUIIHO, YTO Bce 0OBEKTH BO BeeseH-

HOIt M3MEHSIIOTCSI ¢ TEYEHHEM BpeMe-
HH, Ka3aJ0Ch, YTO MPOLECCHI, MPOUCXOISIIIHME B €€ OTAIbHBIX CO-
CTaBHBIX YacTsX, HE MEHSIOT 00/1MKa Beeil BeeneHHoit.

Drta uaest 6pUia Ui DUHIITEHA HACTOJIBLKO OYEBUAHOM, YTO
JUISl YPaBHEHUI TEOPUM OTHOCHUTEIBLHOCTH, NMPUMEHEHHBIX KO
Beceil BeesleHHOI, OH cTan McKaTh pelleHusi, onuckiBaolme eé
COCTOsIHME, He MeHstioleecst co BpeMeHeM. [List Toro 4yTodbl ypas-
HOBECUTb CHJIbI TSITOTEHUS!, OH MPEANOJOXKWI, YTO KPOME HUX BO
BeesieHHOM cyuiecTByeT cMia OTTATKMBAaHMSL. DTa CHIAa JOJKHA
ObITh YHMBEPCAIbHOI, 3aBUCSILLEH TOJIBLKO OT PACCTOSIHUSI MEXIY
TeJIAaMH M He 3aBHCsILEif OT UX Macchl. YCKOpeHue, KOTopoe oHa
OyleT co3aaBaTh ITUM TejlaM, JO/DKHO ObITh MPONOPUMOHAIBHO
paccTosiHnio: @ = const* R. Tak B ypaBHEHMSIX MosiBujiach ody-
CJIOBJICHHAsI TUTTOTETUYECKUMHU CHIaMH OTTAIKMBAHUSI KOCMOJIO-
ruyecKas nocTosiHHas — aamboa-uaen.

B 1922—1924 rr. poccuitckuii MateMaTHk DpuamMaH BbIBeJ U3
o61Iei TCOPUH OTHOCHTENILHOCTH DifHLITEHHA YPaBHEHUSI, KOTO-
pble onuchiBaIK obliee cTpoeHre u 3poniounio BeenenHoit. Pe-
IWeHUs1, NoJjiyyeHHble PPUAMAHOM UISE 9THX KOCMOJIOTHYECKHX
YPaBHEHMH, O3HAYaIM, YTO MaTepus B MaciuTabax OIAHOPOIHOI
M M30TPONHOI BeesleHHO#M He MOXeT HaXOANThes B nokoe — Bee-
JIeHHas1 JIOJKHA TM60 CKUMAThesl, JIN60 pactuupsitbest. CyTb 3T0-
r0 BbIBOJA, CAEJAHHOTO HA OCHOBE MaTeMaTHMUYECKH CTPOroro
PELICHHS YPABHEHUI, MOXKHO OOBSICHUTD JOBOJILHO MPOCTO, Ofe-

OCCHMUCKHUMH »
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MeTanpeameTHble pe3y/ibTaThbl.

Mexn peaMeTHbIE MOHATUA

BesiesicTBue cyTOMHOTO BpallueHusi 3eMisi CTpeMHTCsl YBIeUb
3a cobOi MPUIKMBHBIE TOPObI, B TO K€ BPeMsl BCJICACTBUE TSATO-
Tenust JIyHBI, KoTopasi obpallaetcsi BOKpYr 3eMM 3a Mecsll,
nojioca NMPUWIMBOB I0JIKHA MEpeMelarbesi Mo 3eMHON MoBepx-
HOCTH 3HAYMTEIbHO MeIeHHee. B pesyabraTe MeXay OrpOMHbI-
MM MaccaMM BOJAbl, YYACTBYIOLUECH B TPHIMBHBIX SIBICHMUSIX,

§ 14. NBMKXEHME HEBECHBIX TEJI

1. 3akon BCEMHPHOIO TATOTEHHA

Cormacho 3akoHy BCEMUPHOIO TSITOTEHUsI, U3YYEHHOMY B KvpLe M IHOM OKeaHa BO3HMKaeT NpWiMBHOEe TpeHue. OHO TOPMO3UT
hU3MKH, BpalleHHe 3eMJIM M BbI3bIBAeT YBEJIMYEHHE NPOAO/IKNUTEILHOCTH
Bece Tesia BO BeeleHHO# NPpUTATHBAIOTCS JIPYT K JAPYTY € CHIIOM, CYTOK, KOTOpbIE B MPOLIJIOM ObIJIM 3HAYUTEIbHO Kopoue (5—6 u).
NPSAMO NPONOPIUHOHAILHOM NPOU3BEICHHIO HX MACC M 0OpaTHO Tot ke 3dexT yekopsier opouTaibHOe ABHKeHHE JIYHBI M npH-
TIPONIOPHHOHAILHOM KBAJAPATY PACCTOSHNS MEXKLY HUMH: BOJIMT K €€ MeUIeHHOMY YaaJeHHIo oT 3eman. [1pu 3ToM npuanBbl

€O CTOPOHBI 3eMu Ha JIyHe 3aTOpMO3HIIH e€ BpalleHHe, U OHa Te-

F= Gﬂ",ﬁ‘ nepb obpaieHa K 3emiie oaHoi cTopoHoii. Takoe ke MeIeHHoe

e BpalIeHHe XapaKTepHO U1 MHOTUX cryTHUKOB KOnuTepa u apy-

A€ my W m, — Macchl Tejl; r — paccTosiHue MeX1y HUMH; G — rux miaHeT. CuibHble NPWIMBHI, Bbi3biBaeMble Ha Mepkypun u
paBUTALIMOHHAS NTOCTOSIHHAS. Benepe ConHueM, Mo-BUANMOMY, SIBASIIOTCS MPUYMHON MX Kpaii-

OTKPLITHIO 3aKOHA BCEMMPHOTO TATOTEHHUSI BO MHOIOM CI1O-
COOCTBOBAIM 3aKOHBI JIBHXKEHUS TJIaHeT, chopMyIMpoBaHHbBIE
Kennepowm, u apyrue noctuxenus acrponomun XVII B. Tak, 3Ha-
Hue paccTosiius 10 Jlynsl nossonuno HMcaaxy Horomony (1643 —
1727) noka3arh TOXAECTBEHHOCTb CHJIbI, yiaepxupaioiieit JIyny
NpH e€ IBUXEHUN BOKPYT 3eMJIN, M CHJIbI, BbI3bIBAIOLIEH NaleHHe

TRPYT OCI.

6. JlBwxkenne
MCKYCCTBEHHBIX CITYTHUKOB 3emin

-—
H KOCMHYECKHX llllllill)ll'l'()ll K umuﬁ'ram

Tes Ha 3eMIio. Bosmoxuoets cosnanms WCKYCCTBEHHOIO CIYTHMKa 3eMin Te-
Benb eciu cuia TSKeCTH MeHsieTcsi o6paTHO MponopLuo- operrueckn odbocHopan emié HelotoH. OH nokasan, 4to cyuiecT-
HILHO KBAApaTy PAacCTOSIHMS, KaK 3TO clle/lyeT U3 3aKOHa Bce- BYET TaKasi TOPU3OHTAILHO HAMpamIeHHask CKOPOCTh ,71 npu Ko-
MMPHOTO TSTOTeHHUs, TO JIyHa, Haxo- TOPOii Teslo, Mazasi Ha 3eMJ1i0, TeM HE MeHee Ha He€ He ynajer,

aswasgcs OT 3eMIM Ha pPaccTOSHUM a GyaeT ABUTATLCS BOKPYT 3eMJIM, OCTaBasiCh OT Heé Ha OIHOM M

npuMepHo 60 e€ paanycos, 10KHA TOM Xe paccTosiHMM. T1pu Takoit ckopocTH Teno oyaet npuoamn-

MCTIBITBIBATL yeKopenne B 3600 pa3 KaTbesi K 3emJie BCIEACTBUE €€ MPUTSDKEHNS! KaK pa3 Ha CTOJIBKO,

MEHbLIEe, YeM YCKOpPEHHE CHJIIBI TH-

Ha CKOJILKO M3-3a KPUBH3HBLI MOBEPXHOCTH HALLUCH IJIAHETBI OHO
AKCCTH Ha TMNMOBEPXHOCTH 3emiu, paB-

oyzer ot He€ ynanaTbes (puc. 3.14). DTa CKOpPOCTb, KOTOPYIO

Hoe 9,8 m/c?. CienoBaTesibHO, YCKO- Ha3bIBAIOT MEPBOI KOCMHYECKON (MJIH KPYTOBOIt), U3BECTHA BaM
peHue JIyHbl JO/DKHO COCTaBJISITH 13 Kypea (3K

0,0027 m/c2.
B 70 e Bpems JlyHa, Kak soGoe v, =+9.8M/c? - 6,4+106m =7,9-103m/c =79 km/c.
TeJO, PaBHOMEPHO ABMXKYLIeecs M0

OKpY>KHOCTH, HMEET yCKOpeHHe IMpakTHYECKH OCYLLIECTBUTD 3aMyCK HCKYCCTBEHHOTO CIYTHH-

a=o’r, Ka 3eMJIM OKa3aloch BO3MOXHO JIMILIbL Yepe3 [Ba ¢ MOJOBHMHOMN

Ijie @ — YIioBast ckopocTb JIVHBI; 7 — cToseTUsi nocie oTKpbiTHs HbioToHa — 4 okTsA6ps 1957 . 3a Bpe-

Ucaak HoloToH pamnyc eé opouthl. Ecam cumutath, Msi, POLLE/IIEE ¢ HTOrO JIHS, KOTOPbIf HEPEIKO HA3bIBAIOT Ha-
72 78
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MeTanpeameTHble pe3ynbTaThl.

PerynatusHble YY/]

Bor uto nucan Kerniep nocie OTKPBITHSE 3TOro 3aKoHa:
«To, uTo 16 JIeT TOMY Ha3al s peliwl UCKaTh, <...> HAKOHell Haii-
JICHO, M 9TO OTKPbITHE MPEB30LLI0 BCE MOU CaMbIE CMEJIbIC OXM-
JAHMSL...»

J1eiicTBUTEILHO, TPETHl 3aKOH 3aC/yKMBAET CaMOii BbICOKOM
OouUeHKH. Beab OH NMo3BOJSIET BLIYMCIUTD OTHOCHTEIbHBIE PaccTo-
sauus raHeT or CosHl@a, UCMOob3ysl NPU 9TOM YXKEe M3BECTHbIE
nepuoabi Mx obpaiueHusi BOKpyr Cosnxua. He HyXHO onpeaensith
pacctosiiue oT ConHla Kaxaoi M3 HUX, A0CTATOYHO M3MEPUTH
pacctosiHue oT CoHua XOTs1 6bl OHOM MIaHeThl. Bennunta 6051b-
IO TOJIYOCH 3eMHOIl OpOUTBHI — acmponomuueckas eounuua
(a. e.) — cTajla OCHOBOM JUISI BBIYMCIIEHUS BCEX OCTAJILHBIX pac-
crostHuit B ColtHeuHoit cucrteme.

MTPUMEP PELIEHWS 3AZIAUM
[TpOTHBOCTOSIHUSI HEKOTOPOIt TUTAHEThl MOBTOPSIIOTCS Yepes
2 roga. Yemy paBHa 6osbLIasi MOJAYoCh €€ oponTHI?

Pewenue:
Bosbuiyio nosyoch opoMTHI MJIaHEThl MOXKHO
ONpelesIUTb U3 TpeThero 3akoHa Kerepa:

T} a : ail3
R R
3 3
dopmyna
Lo 1L
S T T

HCIIOJABL3YETCS LTSI BBIMUCIICHHUSA 3BE3/IHOTO nepruoaa ryiaHeThl:
7,5

Tornaa, =322 ~ 1,59a.e.
Omeem: a,= 1,59 a.c.

BOnPOChl 1. Chopmyampyiire 3akombi Keriepa. 2. Kak mensiercs
CKOPOCTh IUIAHETHI 11PH e€ nepeMeliieHHn oT adesinst K repuresnio?
3. B Kako# Touke opouTHI IulaHeTa obnalaeT MAaKCHMAIbHOM KiHe-
THYECKOI HEprueit; MaKCMMaILHOMN NMOTEHLIMAILHOM 3Hepruei?

nansiue or ConHua, yeM 3eM-
s1. KakoBa npooskuresibHOCTh rona Ha Mapce? OpouThl ruiaer
CUMTATh KPYroBbIMU. 2. CHHOAMYECKHIT NepHOJL BHELLIHEH Ma1oi
miaHetsl 500 cytok. OnpeneanTe 60AbUIYIO MOAYOCh €€ OPOUTHE
2R3 i1 QpaiieHus.

SAMAHKE 11 Byionndume 9T0ro 3a1aHus NO3BOMMT Y3HATh, Kak
pacriosiaraiorest iaHgrbl Ha OpGMTaxX B HacTosILEe BPeMsi, U Ha-
SR LHO OTBICKMBATh MX Ha Hee.

1) Hapucyiite B cBoeit Terpaiy opoUThI HeTBIPEX GanKallmx K
Conuuy naader: Mepkypusi, Benepbl, 3eman u Mapca. Y1o0bt
Haubosbiasg U3 opobuT — opéurta Mapca — yMecTWIach Ha JIMcTe
TETpaau, cieayer BbiopaTh MaciTad, npu KOTopoM | cM cooTBeT-
crByeT 30 Man KM (1 : 3 000 000 000 000). PaccumTaiite pasmepst
OpOMT IJIAHET M C TMOMOLIBIO LMPKY/ISi MPOBEANTE OKPYAKHOCTH
COOTBETCTBYIOILEro paanyca. HeobXxoammble JaHHbIe BO3BMUTE U3
npuioxenus VI.

2) Ucnonbyiite aaHHbie TabAMLbl reIMOLEHTPHYECKUX 10Tr0T!
riaHer u3 «llkonsHoro ACTPOHOMMHYECKOIo KajleHAapsi» JUisl OT-
BETa Ha CJIe/lyIOoIHE BOMPOCHI:

a) ¥ Kakoi ruianetst — Mepkypusi, Benepst, 3eman uan Mapca —
IKCLUEHTPHCHUTET OPOUTHI HAMOOBIIMIA?

6) Ha xakue (nMpUMEpHO) JaThl NPUXOAATCS MPOXoXIeHHs Mep-
KYPHsI uepes riepurenuii; uepes adgennit?

B) HaitauTte B TaGauiie aaThl, Ha KOTOPHIE MPUXOASTCS COEAHHE-
Hus aaHet ¢ ColHUeM, a TAKKe UX TPOTHBOCTOSIHUI.

3) Monb3ysach TabAMLICH TETMOLEHTPHYECKHX A0JATOT [UIAHET, Ha
OpouTe KaXI0M MUIaHeThl OTMETLTE e€ MOJIOKEHUsE B CEHTIOpe —
:chél()Pe TEeKYUIECro roja. IIJISI ITOro NpoOBCAUTE U3 LICHTPaA OPGHT B
MPON3BOJILHOM HarpasJieHHH J1yd, KOTOpbIit GyaeT yKasbiBaTh Ha-
MpaBJIicHHE Ha TOUYKY BECCHHEIO PABHOACHCTBHS. Ot 21010 JNyUa
Ha KaxJ10ii opbuTe B HanpapieHUH, NMPOTHBOIMOIOKHOM JBHXKe-
HUIO YaCOBO# CTPEJIKH, OTJIOXKHUTE JIYyTH, COOTBETCTBYIOLINE re/IHO-
LUEHTPUYECKON J10roTe JaHHOM IUIAaHEeThl, M OTMETLTE 3TH MOJIO-
KEHHUsL.

JLnst Toro uTo6sbl y3HaTh, 171€ 1o oTHoweHHIo K ConHuy pacrnona-
raercs Ha Hebe Ta MM MHasl rJlaHeTa, ODMCH'I‘HP_V“TC HapHucoOBaH-

! Te/IHOLEHTPHUUECKOH N0TOTO HasbiBaeTcs yroa npu uextpe (Conu-
1e) MEAKIY HANpaRleHHAMH Ha TOYKY BECCHHETO PaBHOIECHCTBHMA M Ha
IIaHery.
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MeTanpeameTHble pe3ynbTaThl.

KROMMYHUKaTUBHbIe YY/1

TOM B MNOJUICHb — MOMECHT BGPXHCH KYJIbMUHALHH. ”'}MCpllB no-
JIVICHHYIO BbICOTY ConHua M 3Hasl €ro CKJIOHEHHE B 3TOT IEHb,
MOXHO BBIYMHUCIIHTDL I'COFPH(I)H‘ICCK)’K) HIMPOTY MeECTa Habnone-
HUSL. DTOT crocod M31aBHA UCTIONB30BAJICS LISt OINpeIacjCHUust MC-
CTONONOXEHUsI HaboaaTeNs Ha CylIe ¥ Ha Mope.

(_)’TO‘HIL‘IL I'IVTH ConHua B IHM p’lBHOJLHCTBHH W COJIHLIC-
Ha eé IKBATOPE M B CPEAHHUX LUMPOTAX

MoKa3aHbl Ha pm:yuxc 2.I l.

Bonpoch! l [Mouemy ndiyaeHHas BbicoTa Comua B TeUeHHe ro-

AYY  Ceseprom nomioce? 2. Ha kakoit reorpaduueckoit mpore Conu-
e GbiBaeT B MnojieHb B 3eHuTe 21 Mapra; 22 nionsi? 3. B Kakoit
JIeHb TO/1a TIPOBOAWIMCH HAOMIONCHHS, eCJIU TONYACHHAs BbICOTa
ConHua Ha reorpadmueckoit wupore 49° 6buia pasHa 17°307?
4. INonynexnas Beicota ConHua pagHa 30°, a ero CKJIOHECHHE paB-
HO —19°. OnpenennTte reorpaueckyio WMPOTY MecTa Habnoe-
Hu4. 5. Onpejeanre noayaeHHyo Boicoty CosHLa B ApXaHreabeke
(reorpaduueckast wHpota 65°) u Auxabaze (reorpahuueckas mm-
pota 38°) B IHM JIETHErO M 3UMHEro CoHUEeCTOsIHUS. KakoBbl pa3-
Jmuust BeicoThl COJTHIA: @) B OIMH M TOT K€ IeHb B 3THX ropojax;
6) B KQXI0M M3 ropolloB B IHK coNHLecTosHuit? Kakue BbIBO/b!
MOKHO CAENATh U3 NMOJYYEHHBIX Pe3y/bTaToR?

3KlldT0pM’U‘lehlL mop AMHATBI HA cumuuuumn JIeHb, 'Llsl 3TOr0
JIOCTATOUHO MBICICHHO MPOBECTH MPAMYIO OT MOJI0CA MUPa K CO-
OTBETCTBYIOLIEH JlaTe HAa Kpaw KapTbhl (NMPHJIOKUTHL JIMHEHKY).
ConHLie I0KHO PacrosaraTbest Ha SKJIMITHKE B TOUKe e nepece-
YEHHSA € ITOH MPAMOi.

3

kOl'rld BBIMTOJIHACTCS 3TO iﬂ’l'lllllt. 3dlIHUlIlT<. HECKOJIbKO LO)BL}-
A, KOTOpBIC 6)’.1)’1 BWJIHDBI B 9TO BpEMs B IOKHOM, 3ananHoi, ce-

1 ”p" BBITOJIHEHHHY YIIPAXHEHHSA YIoJI HAKIOHA 3KBATOpa K OKIHITHKES
CUMTaTh paBHbBIM 23,5°,

B 27Ol cBSI3M HeMmaJOBaXHOE 3HaueHWe npHobpeTaeT TOT
hakT, 4yro OGnaroaapsi UCCIEAOBAHUIM, NMPOBEAEHHBIM B Mociaen-
Hue roabl, Ha JIyHe o6HapyXeHbl BecbMa 3aMeTHbIE 3arnachl BOAbI.
BombapaupoBka JIyHHO#H NMOBEPXHOCTH BOIM3M €€ I0XKHOTO Moo=~
ca pakeTtoii-HocuTeneM «LleHTaBp» M cneunaJbHBIM 30HAOM MO-
3BOJIMJIA YCTAHOBUTD, YTO B BEUIECTBE, BLIOPOILIEHHOM IPU B3Pbl-
Be, JICHCTBUTEIBLHO cOAepXKUTCs Boaa. PoccuitcKuit HEMTPOHHBIH
aerekrop JIEH/, yctaHOBAGHHBIH Ha HOPTY aMepUKaHCKOro Mc-
KyccTBeHHoro cnytHuka Jlynst JIPO, nokasan, uto BOAsIHO#M €1
cocrapisier 3—8% Maccel nopoa B e€ npunonsipHoii 3oxe. Co-
I7IACHO NpeABapUTE/IbHBIM OLIGHKAaM, W3 TOHHBI JIYHHOIO rpyHTa
MOXHO NonyuuTh nopsiaka 40—45 n soasl. B nepcnextuse Boay
MOXHO OyleT MCMOoIb30BaTh B PasmIMYHBLIX LIEJISIX: YaCTHYHO Ha
ObITOBbIE HYX/bl, YaCTUYHO PaIOKUB Ha KMCJIOPOA M BOAOPOIL.
Kucnopoa HeobXoanmm Uisi AbIXaHWsl, @ BOZOPO SIBISIETCSl Mpe-
KpacHbIM TormauBoM. O HaMepeHuH co3aath Ha JIyHe 6a3bl 3asBu-
JIV HECKOJIBKO cTpaH, B ToM uucse Poccust, Kutaii u Muaus. B ka-
YeCcTBE CPOKOB pean3allMM NpoekToB HasbiBaloTest 30—40-e rr.
TEKYILEro CTONeTUSI.

[Moapobubie kaptel JlyHbl (pusuyeckass ¥ reosornyeckas)
pasMelleHbl Ha caiite http://gotourl.ru//1808.

_ BONPOCHI 1. Kakue 0coGeHHOCTH pacnpocTpaHeH s BOH B 'm'épN
JIbIX TE. X 1 KHIKOCTAX HCITOJIB3YIOTCS IMPH CEMCMMYECKHX MCC.
noBanusx crpoerus 3eman? 2. [Mouemy B Tponocdepe Temnepary-
pa ¢ yBeMueHHeM BbICOThI naaet? 3. YeM 00 bSICHSIOTCS pasinius
TUIOTHOCTH BELLECTB B OKpyxatolleM Hac mupe? 4. [Touemy npu
SICHOH 11010/1e HOUbIO TMPOUCXOAHUT Haubosiee CHIBHOE roxonoaa-
Hue? 5. Buansl am ¢ JIyHbl Te XKe co3Be3aust (BWIHBI JIM OHH TakK
Ke), uto 1 ¢ 3emun? 6. Hasosute ocHoBHbie (hopMbl pesibeda JTy-
Hbl. 7. KakoBbl (hu3nueckue yesoBus Ha nosepxHocty Jlyunei? Hem
M 110 KAKMM NPUYHHAM OHU OTIMYAIOTCS OT 3eMHBIX?

[

10 SHEPIUIO MMEeT TeJlo .\mc.cmi 1 kr npu HLTPC‘IC c ,lyuuoii
NoBepPXHOCTLIO. CKOPOCTH Tesla CUNMTATh PABHON CKOPOCTH OpOU-
TAILHOrO ABMAKEHHs 3eMn. 2*. Tanuaei nepBbiM H3MEPUIT BBICO-
Ty rop Ha JlyHe, Habionas nossieHue B6AM3M TepMUHaTOpa (rpa-
HHLB! JIHA M HOYM) OTAEJbHBIX FOPHBIX BEPLIMH, OCBELIEHHbBIX
ConuueM. Caenaiite COOTBETCTBYIONIMIT UepTEX M BIBEANTE (hOp-
MYJ1y, 110 KOTOPO#H MOKHO MPOBECTH HEOOXOAMMBIE PACUETHI.
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MeTanpeameTHble pe3ynbTaThl.

[lo3HaBaTenbHble YY/1

B 5Toii cBsA3M HeMaJoBaXHOE 3HAYeHHe MpHoOpeTaeT TOT
¢akT, uyTo HGraronapsi UCCAEAOBAHHIM, NPOBEAEHHBIM B NOCIeN-
Hue roabl, Ha JIyHe oGHapyXeHbl BecbMa 3aMeTHbIE 3arachl BOIbI.
BombapaupoBka JiyHHO# MOBEPXHOCTH BOIM3M €€ I0KHOTO Moo=~
ca pakeToif-HocuTeneM «LleHTaBp» M crneunaJlbHbBIM 30HI0OM MO-
3BOJIMJIA YCTAHOBMTD, YTO B BELIECTBE, BLIGPOLIEHHOM TPH B3Pbl-
Be, AeHCTBUTENIBLHO coaepXuTes Boaa. PoccHitcKnii HEHTPOHHBII
aerektop JIEH/L, ycraHOBAEHHBIH Ha GOPTY aMepHKaHCKOIo Uc-
KyccTBeHHOro cnytHuka Jlyusl JIPO, nokasan, uto BoasiHOM 1€
cocrapisier 3—8% maccel nopoa B e€ npunonsipHoii 3oxe. Co-
IJIACHO NPeABapUTE/IbHBIM OLIEHKAM, M3 TOHHBI JIYHHOTO IpyHTa
MOXHO nonyuuth nopsiaka 40—45 i1 oasl. B nepcrnektuse Boay
MOXHO GyIeT MCMOoAb30BaTh B PAMIMYHBIX LEISX: YACTHYHO Ha
OBITOBbIC HYX/bl, YACTUYHO PAIOKUB Ha KUCIOPOA U BOAOPOIL.
Kucnopon HeobXxoanmm Uisi AbIXaHWsl, @ BOZOPOA SIBISIETCsl Mpe-
KpacHbIM TOorMBoM. O HamepeHHuH co3aarth Ha JlyHe 6a3bl 3asBM-
JIM HECKOJILKO cTpaH, B Tom umcie Pocenst, Kuraii u Muaus. B ka-
YEeCTBE CPOKOB Peaj 30—40-¢ rr.
TEKYLLEro CTojeTH
[MoapobHeie

oruyeckasi)

ax v KHIKOCTAX HCIOJIB3YIOTCH IMPpH CEMCMMYECKHX Mccile-
noBanusix crpoeHus 3emun? 2. [Nouemy B Tponocdepe Temrnepary-
pa ¢ yBeJIMueHHeM BbICOTh naaet? 3. YeM 00bICHSIOTCS pasanyus
TUIOTHOCTH BEILECTB B OKpyxXatouleM Hac mupe? 4. [Mouemy npu
SICHOH 11010/1e HOYbIO TMPOUCXOANT Haubosiee CHILHOE 11oXo0aa-
Hue? 5. Buanbl i ¢ JIyHBI Te Xe co3Be3us (BHIHBI JIM OHU Tak
Ke), uto u ¢ 3emun? 6. Hasosute ocHoBHbIe (hopMbl pesibeha Jly-
Hbl. 7. KakoBbl (hm3nueckue ycaoBus Ha nosepxHoctd JIyuei? Yem
M MO KAKUM NIPHYMHAM OHM OT/INYAIOTCH OT 3eMHBIX?

)9 YIPAKHEHME 13 1. [Moncumraiite, Kakyio (IpUMEpHO) KMHETHYE-
Al CKYIO 3HEepPruio MMeeT Teslo Maccoit | Kr npu BeTpeue ¢ JIYHHOM
MOBEPXHOCTLIO. CKOPOCTH Tela CYMTATL PABHOM CKOPOCTH OpOU-
TANLHOrO ABHAEHHS 3eMin. 2*. lanunel nepBbIM U3MEPUIT BLICO-
Ty rop Ha JlyHe, Habo1as nosigieHne BOJIM3M TepMUHATOpa (rpa-
HHUIIB! IH9 M HOYM) OTAEbHBIX FOPHBIX BEpIUIWH, OCBEIEHHBIX
ConuueM. Caenaiite COOTBETCTBYIOLIMNIT UepTEX M BuIBEANTE (hOp-
MYJ1Y, 110 KOTOPOH MOKHO MPOBECTH HEOOXOAUMbBIE PACUETHI.

TOM B IOJ/LIEHb — MOMEHT BepXHeil KyibMuHauuu. U3mepus no-
JiyaeHHY10 BbicoTy Co/HUA M 3HAsl €ro CKJIOHEHHUE B 3TOT IeHb,
MOXHO BBIYMCJIUTHL reorpaduyeckyio WMpOTy Mecta Habnione-
HUSL. DTOT Crnocod 31aBHa MCTONb30BAICS UIsl ONpeie/ieHusl Me-
CTONONOXEHUSI HaG/IoAaTe/Isl Ha cyLIe U Ha Mope.

Cyrounsie nyt ColHlIa B JIHM PaBHOACHCTBMIT M COJHLIE-
CTOSIHMIA Ha noJioce 3eMiIH, Ha e€ 3KBATOpe U B CPEIHUX LIHPOTaX
rnoKasaHbl Ha pucyHke 2.11.

®

ot H”‘\’H”“'":” 1. Ha kaxkoit Beicote CosHile 6biBaet 22 HIOHS Ha

AYY  CesepHom nonioce? 2. Ha kakoit reorpapuueckoit mpore Conu-
e ObiBaeT B MnojeHb B 3eHuTe 21 Mapra; 22 nioHsi? 3. B Kakoit
JIeHb Toj1a TIPOBOAWIMCH HAO/IONCHHUS, €CIIN TOJYACHHAs BbiCOTa
ConHua Ha reorpadmueckoit wupore 49° 6buta pasua 17°307?
4. lMonynennan soicota ConHua pasHa 30°, a ero cKJIOHEHHE pas-
HO —19°. Onpenenunte reorpayeckyio WMPOTY MecTa Habnoe-
Hu. 5. OnpejenuTe noayaeHHyio Boicoty ConHLa B ApXaHreabeKe
(reorpaduueckas wHpota 65°) u Auxabaze (reorpauyeckas Hu-
pota 38°) B IHM JIETHErO M 3UMHEro coHIecTOsIHUA. KakoBbl pa3-
Jmyus BeicoTbl COTHLA: @) B OIMH M TOT K€ JIeHb B 3THX rOpoJax;
6) B KQXIIOM M3 ropojioB B JIHH CONHUECTOSHUIT? Kakue BbIBOIBI
MOXHO CACNATH U3 NOJYYEHHBIX Pe3y/IbTaToR?

BONPOCH! 1, Touemy nonyaennas sbicota CoHIa B TeYeHHe ro-
a MeHseTcs? 2. B KakoM HanpasieH!UM NPOUCXOAUT BUAMMOE IO~
JAHYHOE JIBUXKCHHE (_40.'|Hllil OTHOCHTEJILHO 3B

3AJIAHUE 6

9KBATOPHAJIbHBIE KOOPAMHATB! HA CErOAHSIIHMI AeHb, [L1s aToro
JIOCTATOYHO MBICJICHHO MPOBECTH MPAMYIO OT MOJI0CA MUPA K CO-
OTBETCTBYIOILIEH jlaTe HAa Kpal KapTbhl (MPHJIOKMUTH JIMHEHKY).
CosHlle 10/KHO pacrnoaaraThest Ha SKJIMITHKE B TOUKe e€ nepece-
YEHHA € ITON NPAMOi.

AL C PO
SMIAHHE 9 VeraposuTe 3BE3HYIO KapTy Ha MOTHOUB TOTO UHCIA,

KOI/Ia BBIMOJIHACTCS 3TO 3aMaHue. 3anuiInTe HEeCKOIbKO CO3Be3-
AMit, KOTOpbIE OYAYT BUHBI B 9TO BPeMst B I0KHOM, 3anaaHoi, ce-

! ”pH BLINOIHEHHH YIIPAKHEHHS YIroJl HAKJIOHA 3KBATOpa K HKIHITHKE
CUMTATh paBHBIM 23,5°,
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[peameTHble pe3ynbTaThl.

ChopmMmmnpoBaHHOCTb NpeacTtaBneHnn o ctpoeHnmn ConHeyHoM
CUCTEMDI

Conteunas cicrema Brovaet s ce6s CoHLe 1 Bee dbusmnueckue
Tesia, obpalalommMecs BOKPYT HEro, ¢ CHCTEMaMH CBOMX CITYTHH-
KoB. B coctap CostHeuHOit cHCTeMbl BXOISIT BOCeMb DOJILILMX TU1a-
HeT, BKJIIouast 3eMiio.

Kpome Sobimx riaHer co cnyrHukamu, Bokpyr Contua o6-
palAOTCs KapJMKOBble (Masible) MJIAHeTbl, KOTOPbIE 110 AMaMeTpy
MeHblue JIyHbl, M orpoMHOe ynceso Maabix Tes CosnHeuHoit cue-
Tembl. [laxe Haubonee KpynHble U3 HUX He MPEeBBILAIOT M0 pas-
Mmepy 1000 KM, a siapa caMbIX 3aMeTHBLIX KOMET — ellé MeHblue.
Bokpyr CosiHLa ABMXKYTCS TAKXKE TeJla pa3sMepOM B I€CATKH M COT-
HU METPOB, MIBIOBI U KaMHH, MHOXECTBO METKMX KaMellKOB M
NMBUIMHOK. YeM MeHbllue pasMepbl 9THX YacTHLL, TeM MX CaMMX
Gonblue. MeXruiaHeTHas cpelia — 9To KpaitHe paspexeHHblit ras,
COCTOSIHME KOTOpOro onpezessiercst uaydenuem ConHua u pac-
TEKAIOLUMMHUCS OT HEero NOTOKaMM BellecTsa.

JIBnkeHueM Bcex GonbMX M Masibix Tesn ConHeuHoit cucre-
Mbl yripasisier CostHue, Macca KotToporo B 333 Thic. pas npesbilia-
et Maccy 3emsn 1 B 750 pa3 cyMMapHYyIo Maccy Bcex riaHer.

§ 10. PA3BUTHE NPEACTAB/IEHMIA
0 CTPOEHUU MHPA

] . rl‘()ll(‘"TpH'l(‘('K.’lﬂ cucrema mupa

n}’l’b K MTOHUMAHHMIO MOJIOKEHMS Hallleif TIaHeThbl M KUBYLLIETO Ha
Helt yenoseyecTsa Bo BeeneHHoit 6bu1 oveHb HEMNpOCTLIM M MOoA-
Jac BecbMa ApaMaTHYHbBIM. B JIPEBHOCTH ObIJIO €CTeCTBEHHbIM
CUMTaTh, YTO 3eMJIS SIBISETCS HEMOABMKHOM, IUIOCKOH M Haxo-
JUTCS B LIEHTpE MUpa. Kasasioch, 4ro BoOOILIE Bech MHp CO3J1aH
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K coxanenuio, Tpyabl 3TOro 3a-
MeyaTeJIbHOrO YYEHOIro 10 Hac npak-
THUYECKH He A0LWIH, 1 6ojiee noaytopa
TBICSTY JIET YeJI0BEYeCTBO OBIJIO yBepe-
HO, 4TO 3eMJIsi — 3TO HENOABHXKHbBII
LeHTp Mupa. B Hemanoii crenenu sato-
MY CMOCOOGCTBOBAIO MaTeMaTH4YecKoe
ONMUCAHUE BUAMMOIO ABMKECHMS CBe-
!, Kotopoe Bo Il B. H. 3. pazpaboTan
JUISI TEOLEHTPHUYECKOM CHCTEMbI MUpa
OIMH M3 BbLIAIOLUIMXCS MaTeMaTHKOB
apesHoctH — Kaaesoui ITmoaemeli.
Haubonee cnoxHoit 3anaueit okasa-
JIOCh  OOBSICHEHHE TMeTIeodpazHOro
JBUXKEHMS maHeT (puc. 3.1).

[Trosiemeii B CBOEM 3HAMEHUTOM

= Puc. 3.2. Cuctema
COUYMHEHUM «MaTeMaTHYeCKUit TPAK-  [ronemes

TaT MO acCTPOHOMHHU» (OHO BoJee M3~ «iivisiiiinniiniiiiiniiiens
BECTHO KaK «AJibMarecT») yTBepxia,

4TO Kaasl IUIaHeTa PABHOMEPHO ABMXKETCS 110 JNULUKAY — Ma-
JIOMY KpYTY, LEHTP KOTOPOTO ABHXETCS BOKPYT 3eMJH 1o deghe-
penmy — Gonbiiomy Kpyry (puc. 3.2). Tem caMbiM eMy yaanoch
OOBACHUTL OCOOBII XapakTep ABMXKEHMS TUIAHET, KOTOPbIM OHH
omnyanucs ot Contua u Jlynsl. Cucrema [Ttonemes napaia um-
CTO KHHEMATHYECKOE ONMCaHNe IBHKEHMSI TJIaHET — WHOTO Hay-
Ka TOTO BPEMEHH MPEUIOXUTh HEe MOIJIA.

Z. Ten HOUEHTPHYEeCKan
cucrema MHPH

Bhi ye y6eanmcn, uto nenonbsopatme Moaenn HebecHoii che-
pbi nipn onucanum aBuxerust Connua, JIyHbI 1 3BE3/1 103BOSIET
BECTH MHOTHE T0JIe3HbIE UIsl PAKTHYECKHX Liesieil pacyéThbl, X0-
T$1 pealbHO Takoi cepbl He cyliecTsyeT. To Xe CrpaBe//iIuBo U B
OTHOILUCHNHM SMULMKIOB ¥ AedepeHTOB, Ha OCHOBE KOTOPBIX
MOXKHO ¢ ONpPeleEHHOI CTeNEeHbI0 TOYHOCTH PACCUHTHIBATH MO-
JloxkeHue 1iaHeT. OIHAKO ¢ TeYeHUEM BpeMeHH TpeGoBaHMs K
TOYHOCTH TUX PAcUYETOB MOCTOSHHO BO3PACTaIH, MPHXOANIOCH
N10GABSATH BCE HOBBIE M HOBBIE SMULIMKIIBI JUIsI KaXKIO# MJIaHEThI.




[peameTHble pe3ynbTaThl.

ChopmmMpOBaHHOCTb NpeacTasieHnt ob ssontoumnmn 3834 U
BceneHHOU

V. COJIHIIE U
3BE3IBI

ol

Wy

Fdi lv-i &

§ 21. ConHie — OmmKaiiiag 3Be3na

1. Dueprug n remnepatypa Comnna

ConHLe — LeHTpatbHoe Teno COTHeUHO CHCTEMBl — SBISIETCS
THITHYHBIM TIPEACTaBHTENEM 3BE31, HADOMEE PACTIPOCTPAHEHHBIX
B0 Beenentoit Ten. Macea Conua coctasnger 2 + 10 kr. Kakn
MHOTHe Apyrie 36E3nb1, ConHile MpefcTaBsieT cofoit orpoMHH
101ap, KOTOPBIA COCTOMT M3 BOZOPOIHO-TETHEBOI [TA3Mbl U
HAXOIMTCA B PABHOBECHH B 110718 COOCTBEHHOIO TATOTEHHS.
Wavuerine hi3nueckix npoLeccoB, Mporckosiix Ha CoHle,
VIMeeT BAKHOE 3HAUSHME 7 ACTPO(UIMKY, TIOCKOIBKY 3TH
TIPOLIECCE CBOMCTBEHHBI, OUERKIHO, M IPYTHM 3BE30AM,, HO TOIBKO
Ha COMHLE MBI MOKEM HAGTIONATh AX JOCTATOYHO JeTa/bHO.

CoIHLIE M3TYYAET B KOCMHYECKOE IPOCTPAHCTBO KO0CCATBHBII 110
MOLITHOCTH T0TOK H3NYYEHHs, KOTOPHIi B SHAUMTETBHOI Mepe
OTIPEZIENAeT PH3MUECKHE YCTOBHS Ha 3eMIle H APYIHX [IAHETAY, &
TAKKE B MEXILTAHETHOM NIPOCTPAHCTRE. 3eM/1 TI0IYYAET BCEro
TTHIb OTHY ABYXMILTHAPTHYIO 10110 COTHEYHOT0 HATYUEHHS,
O11HaKO 1 3T0r0 J0CTATOYHO, YTOO! IPUBOTHTE B IBIKEHHE
OrPOMHBIe MACCH! BO3IYXA B 3eMHOI aTMOC(epe, YIPaBIsaTh
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é .~ VI. CTPOEHHME

;,‘i' 1 9BOJTIOLIUS
" BCEJIEHHOM!

§ 25. HALIA TAIAKTUKA

1. Mneunwtit Myrs u Fanaktuka®

npaKTH‘lCCKH BCe OOBEKTHI, KOTOpbie BUAAT Ha HeGe HeBoopy-
KEHHBIM I71a30M XUTEIH cpeHuX WupoT CeBepHOro nosyiapmst
3eMJIM, COCTaBISIOT eMHYIO CUCTeMY HeOecHBIX Tesl (IIaBHBIM
obpasom 3BE3n) — Hawy lanakTuky. M3 unena 3TMx 06beKTOB B
coctaB [anakTUKHM He BXOAMT JMIIL ¢1ab0 3aMeTHOe TyMaHHoe
NSITHO, BUAMMOE B CO3BE3/MM AHAPOME/Ibl U HANOMHHAloLLee 1o
cdopMe 1u1aMsl CBeUd, — TYMAHHOCTb AHAPOMEbl (CM. pUC. 2 Ha
LBeTHO# BKieitke XVI).

XapakrepHoit getanbio 38€31HOr0 Heba siisiercss Mieunblit
[TyTh, B KOTOPOM YXe MnepBble HAGMIOAEHUS! ¢ MOMOLUBIO TeNeCKO-
na Nno3BOJIMJIM Pa3jIMYMTh MHOXECTBO c1abbiX 3BE31 Hawei la-
nakTHku. Kak Bel MOXeTe caMu yOeanThbes B 1I06YI0 SICHYIO Oe3-
JIVHHYIO HOUb, OH NIpOCTHpaeTcs uepe3 Bcé Hebo cBeTIoit Heneco-
BaTOi 1nosocoit Kaoukosatoit (hopMbl (puc. 6.1).

Wzes o ToM, uto BeeseHHas HMeeT «OCTPOBHYIO» CTPYKTYPY,
HEOJHOKPATHO BbICKa3biBAIACh B NpoiioM. OIHAKO JIMILIbL B KOH-
ue XVIII B. Tepiuenb npeuioxui nepsyio Mo/e/b CTPOSHHUS Ha-
weit Manakruku (puc. 6.2). Ha ocHoBe noacyéros 3BE31 B pa3iny-
HBIX YYacTKax Heda OH YCTAHOBMJI, YTO MX YMCJIO MO Mepe yia-
nenusi ot Maeunoro Ilytn pesko yowuiBaer. Ilo ero pacuéram,
cnabple 3BE€31bl MuteuHoro [yt BMecTe ¢ OCTalbHBIMH, Golee
SPKUMU 0OPa3yIOT AMHYIO 3BE3AHYIO CHCTEMY, HANIOMUHAIONLYIO

! I'nasa nopaGotana K. b.-m. H. C. B. [Tuaunenxo.
2 TepMHH «I1aKTHKa» IIPOMCXOAHT OT IPeYecKoro ciopa galaxis, Kotopoe
03HAYAET «MOOYHBII, MICUHbI».
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ChopMUPOBaAHHOCTb NPeACTaB/IEHNI NPOCTPAHCTBEHHO-
BpeMeHHbIX macliTabax BceneHHoOM

CKOJIBKO MWJUIHAP/IOB JIET TOMY Ha3all Obl1a COBEPLIEHHO MHOH —
B Heil He CYIeCTBOBANIO HH TIaKTHUK, HU 3BE311, HU ruiaHeT. s To-
ro 4YToObl OOBSICHUTDL MPOLIECChl, MPOMCXOAMBIIHE HA HAYIbHOM
CTAMM e€ Pa3BUTHS, NMOHAIO0OMIICS BECh apCeHal COBPEMEHHOI Te-
OpeTHYecKOoit (hMU3MKH, BKIIOYAsH TEOPHIO OTHOCUTEILHOCTH, aTOM-
HYIO (DM3MKY, KBAHTOBYIO (DU3HKY M (PM3NKY 2JIeMEeHTapHBIX YaCTHLL.

CoObITHS, KOTOPBIE MTPOU3OLIIH B HAyKe 3a MocjeaHue aecs-
THJIETHS, TMOKa3alu, YTO HepaspbiBHAsl CBA3b, CYLIECTBYIOLLAs
MEXIY acTpoOHOMMel M (hM3MKON, NMO3BOSIET YCMEUIHO pelaTh
MHOTrHe npodseMbl, BOTHYIOUIME YesoBevecTBo. Jaseko He ciy-
yaitHo, uto B nepsbie roabl XXI B. Tpn HoGesneBCcKMX npeMuu 1o
(u3MKe OLUIM NPUCYKIEHBI YUEHBIM 32 UCCIIIOBAHUS 110 aCTPO-
(hU3MKe U KOCMOJIOTUH.

B acTpoHOMHMM, KaK M BO MHOTHX APYIHX HayKax, Bcé Gonblue
UCTIONBL3YIOTCS! KOMITBIOTEPDI [UTsl PelleHHUs] 3aa4 CaMOro pasHoro
YPOBHSI — OT YNpapieHHs TeJeCKONamMu 10 MCCIeN0BaHusl 1po-
LIeCCOB BOJIIOLIMHM IUIAHET, 3BE3/1 U raJlakKTHK.

Pa3sutHe pakeTHOI TeXHUKH MO3BOIMIIO YeJIOBEYECTBY BbIIHTH
B KOCMHUECKOE 1pocTpaHcTBO. C OAHOM CTOPOHbI, 3TO CYIIECTBEH-
HO paclIMpHIIO BO3MOKHOCTH UCCIC0BAHMS BCEX OOBEKTOB, HAaX0-
JSIMXCs 3 mpejeaMu 3eMJIH, M TIPUBEJIO K HOBOMY MOALEMY B
Pa3BUTUM HEOECHOI MEXaHMKM, KOTOpasi YCreluHo OCyllecTBIseT
pacyersl OPOMT aBTOMATHUYECKUX U MUJIOTHPYEMBIX KOCMHYECKHX
annaparoB paxiMuHoOro HazHadeHusi. C Apyroit CTOPOHbI, METOIBI
JIMCTAHUMOHHOIO MCCIC0BAHMS, MPUILEAIIne U3 acTpodU3MKH,
HbIHE LIUPOKO NPUMEHSIOTCS! PU U3YYEHU U HaLUEei MJIaHeTBI ¢ Uc-
KYCCTBEHHBIX CIYTHMKOB M OPOMTILHLIX cTaHumit. Pesyabrarsl
ucenenoBannit Ten ConHeYHOM CHCTEMBI MO3BOJSIIOT Jiydllue Mo-
HATD 7100a/IbHbIE, B TOM YKC/Ie IBOJIOLUMOHHbBIE, MPOLIECChl, Mpo-
ucxopsime Ha 3emie. BeTynus B KOCMUUECKYIO 9py CBOETO cylile-
CTBOBAHMSI M TOTOBACH K MOJETAM Ha JIpyrue IUIaHeThl, YesloBeye-
CTBO He Brpape 3abbiBaTh O 3eMyie M JIODKHO B TMOJAHOH Mepe

-+ $ R

2. Crpykrypa u macurabnt

Bcenennoit

bl VK€ 3HACTC, HTO HAlla SEMJISi CO CBOMM CIIYTHHMKOM JIYHOH,
JpPYrue mjiaHeTbl H UX CITYTHHKH, KOMETBI M MAJTbIC TUTAHETHI 06[)2\-
HIAKTCA BOKpYr Connua. Bee 3TH Tena cocrapisiior Coxme-mym

cucmemy. B cBoio ouepennb, ConHile M Bee Apyrue 3BE3/bl, BUIH-
Mble Ha Hebe, BXOASIT B OTPOMHYIO 3BE3HYIO cHcTeMy — Hauy Ja-
aaxkmuxy. Camas 61u3kas K ColHeUHON cHcTeMe 3Be3la Haxo-
JUTCS TAK JAJIEKO, YTO CBET, KOTOPbIif pacripocTpaHseTcsi o CKO-
poctbio 300 Thic. KM/C, MAET OT Heé 110 3emiun Hollee YeTbIpEX JIeT.
3BE3abl ABASIOTCH Hauboslee pacrnpocTPaHEHHBLIM TUIIOM Hebec-
HBIX TeJl, B OAHO TONBLKO Hailei lanakThke MX HacUMThIBAeTCs
HECKOJILKO COTeH MUUTHApAOB. OObEM, 3aHUMaeMblif 3T 3BE3/1-
HOIf CMCTEMOI, TaK BEJIMK, YTO CBET MOXET rnepeceyb ero ToJIbKO
3a 100 Thic. J1eT.

Bo Bceaennoii cyluiecTByeT MHOXECTBO APYIrUX ralakKTHK, MO-
N06HBIX Haleit. UMEHHO pacrosiokeHHe U ABMKEHHME TlakKTHK
ornpenessieT CTpoeHue U cTpykTypy BeesienHoit B uenom. Fataku-
KM TaK JaJeKH APYr OT IpYra, YTO HEBOOPYKEHHBIM I71a30M MOX-
HO BMETH JIMLIL TPY Gmkaitume: ase — B KOXKHOM noayiapmu,
a ¢ tepputopun Poccum Beero oiHy — TYMaHHOCTb AHAPOMEbI.
Ot Haubonee yIaIEHHbIX TUIAKTUK CBET MIAET 10 3eMiM OKOJIO
13 Mapa siet. 3HaunTeNbHAsE YaCTh BELIECTBA 3BE3/1 U ralaKTHK Ha-
XOMMTCS B TAKUX YCIIOBUSIX, KOTOPbIE HEBO3MOXHO CO3/1aTh B 3€M-
HbIX J1abopaTopusix. Beé KocMuuecKoe MpoCTPaHCTBO 3a0JIHEHO
EKTPOMArHUTHLIM MITYYEHHEM, FPaBUTALLHOHHBIMM M MAarHUT-
HBIMM NoJsIMU. MeXiy 3BE31aMu B ra/IaKTUKAX M MEXILY ralakTH-
KaMH HaXOAUTCS OYCHBb Pa3peXeHHOEe BELIeCTBO B BUJE ra3a, Ibi-
JIW, OTAEJbHbLIX MOJICKY/I, aTOMOB U MOHOB, aTOMHBbIX SLIEp M 2J1e-
MEHTapHBIX YaCTHIL.

Kak M3BecTHO, paccTosiHue 10 Gamxaiiiiero K 3emie Hebec-
Horo Tefia — JIyHbl — coctasisier npuMepHo 400 Toic. kM. Haubo-
Jlee yaanéHHble 0ObeKThl PacrnoiaraloTest 0T HaC Ha PacCTOSIHUK,
KOTOpOE npeBbilaeT pacctosHue 10 JIyHbl 60ee uem B 10'7 pas.

[Monpo6yeM npeacTaBuTh pasMepbl HEOECHBIX TeJI M PaccTosi-
HUSI MEXI1Y HUMM BO BeesleHHO#, BOCNO/Ib30BaBIUNCH XOPOLIO W3-
BECTHON MOJJIbI0 — LIKOABHBIM I100YyCOM 3eM/M AnaMeTpoMm
25 ¢M. Dot mobyc B S0 MJIH pa3 MeHblLe HalleH iaHeTsl. B 3tom
cilydae Mbl JI0/DKHBI H300pa3uTh JIYHY 1IapMKOM IHaMETPOM [pH-
MEpPHO 7 CM, HaXOASILMMCS OT IJlodyca Ha PacCTOSIHUU OKOJIO
7.5 M. Moaenb ConHua 6yaer uMeTh AMaMeTp 28 M M HAXOAMThCS
Ha paccTosiHMK 3 KM, a Moesb HentyHa — camoii aanékoit nia-
HeTbl CONHEYHOH cucTeMbl — Oy/eT yaaneHa oT Hac Ha 90 K.
bauxaifiias K Ham 3Be3ga NpH TakoM Macilutade monenn oyaer
pacrosaratbesi Ha paccTostHuM npumepHo 800 Thic. KM, T. €. B
2 pa3sa nanbiue, yeM Hactositas (He monenbHas) Jlyna! Pasmepnbt
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Bna,u,eHme ocHoOBONMoAnarakLWmMmMmmn aCTpoHOMNHYECKNMHA
NOHATUAMU, TEOPUAMUN, 3dKOHaAMUN U 3aKOHOMEPHOCTAMMU

PaceMOTpHM, Kak CBSI3aH CHHOIMYECKHI MepHOoL IUIAaHeThbl CO TOYHO (hopMy Hauleil r1aHeTbl nepeaaét purypa, Ha3biBaeMast -
3BE3IHBIMU NepuosaMyu 3eMiu M camoil naaHersl. Yem Gnmxe JIMTICOMIIOM, Y KOTOPOTO J1I060€ ceyeHHe MIOCKOCTBIO, MPOXOus-
riadera K ConHiy, TeM GbicTpee OHa coBepllaeT ¢Boii 060poT BO- 1LIeit Yepes LeHTP 3eMIH, He SRISETCsI OKPYKHOCTBIO.

Kpyr Hero. [TycTsb 3BE3aHbIH nepuon oopallieHus: BHEUIHEl riaHe- B Hactosimee Bpemsi (hopMy 3eMaM NPHHSTO XapaKTepu3o-
Thl paBeH P, 3Bé3aHblIH nepnoa 3emuun — 7' (7 < P), a cuHoAMYE- BaTh CJICAYIOLUMMH BEJIMYMHAMM:

ckuii nepuon — S. Toraa yrioBbie CKOPOCTH MX ABHKEHHUSI MO
opbutam GyayT paBHBl cOOTBeTCTBEeHHO 360°/P 1 360°/7. OT MO-
MEHTa Kakoi-1nbo KoHdpurypauuu (Hanpumep, NpoTUBOCTOS- cpednuii paduye — 6371,032 Ku;
HUSI) 10 CIICAYIOLIEH TaKO# Xe KOH(UTYpaLMH IiaHeTa npoiaér

JIYTy cBOeit OpOMTBI, paBHYIO %

coucamue nauncouda — 1 : 298,25;

v 8 Onuna okpyscrocmu sxeamopa — 40075,696 kM.
+ 5. 3a 3TOT Ke NPOMEKYTOK

BpPEMEHM (3a CMHOAMUYECKHIT nepuo) 3emist npoilaét ayry Ha 360°

360° o ~
GonbLIyIo, KOTOpas paBHa T S. Torna: 2. Onpenenenue paccTosmmii

360° , Qi 360° B ConHeuHoii cucreme.

7 P §=1360°, Fopusonranbubiii napannake
Win M‘}.\lcpHTb paccrosguue ot 3emau a0 ConHua yaanoch Julib BO
; o L Bropoit nonosuHe XVIII B., Koraa 661 BriepBbie ONPEIesé copu-
I8 8 3onmansnotit napassrake Connua. Ilo cytv aena, npm 3ToM u3me-
[Toutn TaKoit ke GyeT (hopMysia JUis BHYTPEHHE TIaHEeThi: psieTesl napaulakKTHIECKoe cMellieHHe 00beKTa, HaXoAgIerocs 3a
L._..L-— ! TOTTE Py Cy

r 7 S

TopH3oHTAILHBIM NAapaiiakeoM () HA3LIBACTCH Yroi, MojA KO-
TOPLIM CO CBETHJIA BHWICH PALMYC 3eMH, nepreHauKyispHbii
ayay 3penus (puc. 3.11).

CnenoBaTesibHO, 3Hasi CHHOAWYECKHI EPHO/ TUIAHETbI, MOX-
HO BBIMMCJINTD €€ 3BE3/AHBIN nepuo obpatieHust BOKpyr CosHuia.

W13 tpeyrosibHiKa OAS MOXHO BbIPa3uTh BEJIMYMHY — pac-
crosiiue OS = D:

JIAHETHI CYMTAIOTCH BHYTPEHHHMM, KaKHe — BHEUIHMMM?
3. B Kakoit KOH(PUIypaLun MOXeT HaXoANTbes 1i0bas raHera? R

4. Kakue niaHeTbl MOTYT HaXoauThest B npotuBoctosHun? Ka-

r:

~sinp’
kue — He MoryT? 5. HazosuTe nuiaHeTshl, KOTOpbie MOTYT Hab1i0-
natbest psaom ¢ JIyHoit Bo BpeMmst €€ NoJHOIYHHSL. e R — paamye 3eman. Mo 210i hopmyne MOXKHO BbIYHCIUTH
pacCcTosIHUE B paauycax 3CMJH|. a 3Has €ro BeJIMYMUHY, — BbIPA3UTL

)9 YIPAKHEHHE 9 3, Hapuceyiite, Kak GYAYT pacriofiaraThesi Ha CBOUX PACCTOSIHME B KIJIOMETpaX.
VY op6utax 3emust W ruiaHeta: a) MepKypHilt — B HHKHEM CoelMHe-
Huu; 6) Benepa — B BepxHeM coennnennn; B) KOnurep — B npo-
THBOCTOSIHMM; T) CaTypH — B BepxHeM coeinHeHnn. 2. B kakoe
BpeMs CYTOK (YTPOM WM BeuepoMm) GyzeT BuaHa BeHepa, eciin oHa
pacnojokeHa TaK, Kak Moka3aHo Ha pucyHke 3.4, 2? 3. CpaBuure

OueBHIHO, YTO YeM AAIbILIE PACTIONOKEH OOBEKT, TeM MEHb-
wie ero napatake. Hanbonpluee 3HaueHue uMeer napawiakce Jly-
Hbl, KOTOPbIil MEHSIETCSI B CBSI3M ¢ TeM, uto JlyHa obpaiuaetcst 1o
IUIMNTHYECKOIT opbuTe, U B cpeaHeM coctasisiet 57'. [Napaiiak-

YCIIOBHS BUAMMOCTH Mapca B NOJOKCHHAX, MOKa3aHHBIX Ha pH- el ruiaHer 1 ColHua 3HaYMTENBHO MeHblle. Tak, napauiake

cyHkax 3.4, ¢ u 3.4, a. 4. OueHute, CKOJILKO NMPUMEPHO BPeMEeHH Connua paset 8,8”. TakoMy 3HaUYEHMIO Napajulakca COOTBETCTBY-

1 Korzia (YTPOM WK BedepoM) MOXeT HabuonaTbest Benepa, ecin et paccrosiiue 10 ConHua, npuMepHo papHoe 150 MiIH KM. D10
57 68
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Oco3HaHue POIN oTe4yecTBeHHOWU HAaYKUN B OCBOEHUUN U
NCMNOJ1Ib3OBAHUN KOCMUNYHECKOTO NMPOCTPAHCTBA

1998 O6HapyxeHo, 4To paciunperue BeeseHHoit B nocieanme 1964 r. BbiBO1 Ha OPOUTY NMEPBOTO KOCMHUYECKOTo KOpaodJist
HECKOJIBKO MHJUTHAPIOB JIET MPOUCXOAUT ¢ YCKOPEHHEM, 12 okT516pst ¢ 9KHMaxeM U3 HeckobKux venosek (KK «Bocxon»,
4TO CBUICTEILCTBYET O CYLLECTBOBAHMH TEMHOI 3HEPIUH, B. M-)KONI&IDOH. K. 1. ®eokrucros, b. b. Eropos,
obsanartonieil CBOMCTBOM aHTHUTPABUTALIMM CCCP)

2002 OTKPBITH OCLMIUISIMH COTHEUHBIX HEHTPHHO, 115,??451 :T] rril(:?:bll::T:i:’l’::(:(:::(::_)l(;;('(l‘(l "é(’:"f;’:';“'j\m}\) 'j?p(‘;ﬁ‘“(;ﬂ

s «Bocxon-2», A. A. Jle :
YTO JIOKa3blBaeT HAIMYHE Y HEHTPUHO MacChl MOKOs MapTs (‘('Clr:) : 2 "
1 CMPaBeINBOCTL TCOPHH BHYTpeHHero ctpoerms Contia 2
W 3BE31 15 nionst [epsoe hororpacuposanne Mapca ¢ 6:113koro
. : . paccrosiius (KA «Mapunep-4», CLLIA)

2003 Konnuecrso T€MHOI MaTepun M TEMHO# 3Hepruu Bo Bee- 1966 " - y

JICHHOH M3MEPEHO € BBICOKOH TOUHOCTBIO 110 Pe3y/ibTaTam rm Tr| = I‘{"I'"’;'b’l K“[;' }:1“::;?(1;‘(;1""!;[:?; f:"*;“rc"é[’gfp")“
5 JlaHeThl — BeHe eHepa-3», CCC
HaBIIOACHUSI AHU30TPONMU PEIMKTOBOTO M3JYUeHMs! Map ke eHeL $DEHEDS
cnytHukoM WMAP 3 anpenst [Mepsblit nekyceTBeHHbIH cnyTHUK JIyHbI («JlyHa-10»,
3 CCCP)

2004 C noMOLIbIO KOCMHUYECKOTO TeJlecKora «Xab61»
nosyuena potorpadust HanGosee JUEKUX FUIAKTHK, ;967 T. IMoanucanue [1oroBopa 0 NPHHUMIAX AESTEIbHOCTH
o6pazosasimxes B nepron 400—800 MiH JeT noce 27 suBapsi rOCYIAPCTBA 110 MCCIIEIOBAHUIO U ucnomhmnauum

AT SO R Hiou AT
Havazna paciupenuns BeeneHnoit KOCMH'IECKOro npocTpaHcTea, BKatouas JIyHy u apyrue
HebecHble Tesa

e H,‘:;,‘zo pi,‘ﬁ?“" Ko_cj\m]'(';ﬁ)x,ofo "Ac“,",ec'fo"“ «Kemneps, 18 oKkTAAGPs [MepBas nepenaya HayuHbIX JAHHBIX TIPH CITYCKe
K 2016 I. OTKpbIBLIEro IK3OIIAHET B atMocdepe Apyroif raHeTsl — BeHeps

2011 OTKPBITA ¢ MOMOLLIBIO TeslecKona «Xa66.1» nepsas 9K3011a- (KA «Benepa-4», CCCP)

Heta pasmepom MeHblie 3eman (Kepler20e), nepsas 9K30- 30 okTs6ps IMepBas apromaTuueckas crbikoska asyx HC3
iaHera B oburaemoit 3one (Kepler22b) («Kocmoc-186» u «Koemoc-188», CCCP)

2014 Hauato cTpOMTeIbCTBO IKCTPEMAIBHO GOJIBILIONO TEIECKO- 1968 r. TlepBoe BO3BPAILICHHE KOCMH'ECKOTO anmnapara
11a — ONTHYECKOTO Te/IECKOMNa IMaMeTPOM 39 M, KOTOpbIi 21 centadpsi  Ha 3emuio nocie 06aéra Jlynsi (KA «3ona-5», CCCP)
OyaeT crnocobeH u3yuarh arMocdepbl H MOBEPXHOCTH K30~ 1969 1. TMepBbiii BBIXO YeJIOBEKA HA MOBEPXHOCTH JIVHBI
fiaHer 21 uronst (KK «Anomton-11», H. Apmerponr, 3. Onnpun, CLIA)

2016 IMepBoe coobuieHne 06 OOHAPYKEHUN IPABUTALIMOHHbBIX 1970 r. [NepBas aBToMaTHYECKast I0CTaBKa Ha 3eMJTIO JIYHHOTO
BOOM Lo nuuAL LIy e S gy gAY o 24 cenrsiops  rpynrta (KA «Jlyna-16», CCCP)

17 HOsIOPs JloctaBka Ha JIyHy nlepBOro caMoXoIHOro annapara
«Jlynoxon-1» (KA «Jlyna-16», CCCP)
VIIL Baxueiimme coGbITHSA B KOCMOHABTHKE 15 nekabpst IMepBas msirkas noga;qa)l Ha 1MoBepxHocTL BeHepel
(KA «Benepa-7», CCCP)
;957 5 .'33[""""1 "(1}(98?)"1’?_’151‘017!;0:1) HCKYCOTBEHKORD CITYTHIK 1971r. Cosnanue nepsoii OpGHTANbHO HayUHOI CTaHIIMHK
OKTSAOPA emin (CCCP). Hayano KocMH4ECKOii 3pbl 19 anpesist («Camor», CCCP)

1959 . IMepsoe (DQT(_)"‘PQ(D"POW\””L‘ obparHoii cTopoHbl JIyHb! 2 nexaGpst [MepBast Msirkas nocasika aBTOMaTH4ECKOI0 anrapara

7 OKTAGPS («Jlyna-3», CCCP) Ha roBepxHocth Mapca (KA «Mape-2», CCCP)

1961 r. Mepsbiit nonér yenoseka B kocmoc (KK «Boctok», 12 nekabpst 3anyck nepBoro CryTHUKa /UISE HCCIeI0BaHUS

12 anpesst 1O. A. I'arapun, CCCP). BeemupHblit 1eHb aBUalium PEHTreHOBCKOTo MasiyueHust («Yxypy», CLLIA)

1 KOCMOHABTHKH 5
1972 r. 3anyck Ha opOMTY Teseckorna-peduiekTopa
1963 r. IMepBbiit nonér xeHunHbl B Koemoc (KK «Boctok-6», aBrycr JUIS UCCIIENIOBAaHU I YIBTPAa(HONETOBOIO U3JIYHeHUs
16—19 mionst  B. B. Tepemkosa, CCCP) (cranums «Konepuuk», Espornia—CLLIA)
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MeTtoanyeckoe nocobue

M. A. KyHaw BA30BbIN YPOBEHD

METOOAUYECKOE NMOCOBMUE

K y4eOHuKky

ACTPOHOMUSA B

Cogep:ranue

IIpemMeIOBHE v v v v i vt st s senannenenanees O
Iloypounoe naanupopadie HAyUeHHA VUeGHOTO
MATEPHATA « 2 oo v v v vsvavasnsnasasssnaneas O
AcTpoHOMHES, ee SHAYEHHE H CBA3L ¢ IPYTHMH
HAVEAMH « v vvvevvavasnanensvassessnees O
¥por 1. Uto HayUaeT ACTPOHOMHA + « v e vvvee. O
Ypor 2. Ha6mwgerna — ocHOBA acTPOHOMHH .. 9
IIpakTHUecKkHe 0CHOBEI ACTPOHOMHH .+« 20 vvo... 14
¥Ypor 3. Beesanl 0 cospesgua. Hebecurie
EOOPIHHATEL JBeSTHEIE KAPTEl + v v v evewew... 14
Ypor 4. Bunnmoe IBHIKeHIe 3Re3T
HA PARTHUYHEIX FeorpadHUuecKuX IMHpoTax. . ... 21
Ypoxr 5. l'omnuroe gem:xenne Conrma.
DEIHITHEA oo oovvavesnasensvasssssnees 20
Ypor 6. Iem:xenne 1 gasel JIVHEL
Barmenng Comaman JIyEer ................ 30
Ypor 7. BpeMa HEATCHTADPD . « v v vveveaneaa. 3D

Crpoenne Commeunoii cHCTeMBI .. .. ..o v o v ... 46 A
Ypor 8. PaspuTHe OpeIcTaBTeEni A

OCTPORHHH MHPA + + v vvveveervnsnsevssses 46 — N

Ypor 9. Kordurypannn niager. L DpOdA BEPTUKAND ((q\r}a)c
CHHOTUUCCKTH DEPHOT .« .. v v v veveseeessas. D0
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CTpyYKTYpa

MeToAMnYecKoro nocobus

4+ [loapobHble pekomeHaAaUnM K
KaXJ0MY YPOKY.

HDHRTHIIECRHE OCHOBBI
%+ [lnaaKktnyeckme eauHuLbI ACTPOHOMHH (5 )

YPOKa Npor 3. 3Be3]bl H CO3Be3THA.
’ HebecHble koOpaHHATEI. 3Be3IHbIE KAPTHI

[Heaun ypora:

JuyHocmuble: OPrAHHA0BEIBATE MeIeHATI PARTCHHYVED
MOZHABATEILHVIO TedTelLHOCTE B XOJe CAMOCTOATENkL-
HOIl paboTEI.

‘/ L'. enb OKa Memanpedmemusie: POPMYIHPOBATE NPOGIEMY MH-
yp KPONCCIeMOBANN A, HARTEKATEL HH(POPMAIIHIO, TPeICTAR-
JeHHVIO B ABHOM BUIE.
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v OCHOBHOW maTepuan

v’ MeTtoanuyeckue
aKLEHTbl YPOKa

ITpeamemume: QOPMVIHDOEATE OOHATHES &COZBOE-
Afics, CHPe e lATE DOHATHE «BHINMAA 2Re2IHAS BOJIH-
UHHAS ; OOPeIeIATE PARHENY GCBOOISHHOCTE, conJgana-
SMLIN CHOTHIAMHE, 00 HIBSCTHEIM JHAYSHHAM 1B&3THLIX
BAMIHYHH, HCIOTLAOEATE ARSANHVEY HADTY A8 ITOMCEA

'I‘I-IFI £ QBRI HAL BOIITHHAS.
2. BpegeHNe MOHATHA « COZBEOETITS s .
a. BHB&TDDEMLHM CHCTEMA HOODIHHAT, TOYEH 1

OCTTe RARSDITSHH A
BEI T pefEITVIIero FpoEa)
n,e.uecnuﬁpﬂ:;nu uﬁcy,u;ﬁ-rz. Pea¥ALTATE] BEIIIOIHEHH A
NPAKETHYECKENY ZAJAHAH, NI I0EeHHEIX B CAMOCTOS-
TeABHOMY BEINOMHeHHE. B HadecTBe MHTeIISHTYATE-
HOH PAIMHHEN Ha TADS AKTVATHIALHNN IHAHHH MO EHO
NpegIodiTE CAeIVIOIIHE BOIDOCE:

1. Momimgo I8 HCOOIE20BATE MODHMIOHTAILHVEY CHETE-
MYy EOCOPIHHAT JIAA COTAHHA KAPTL SpesgHorce HeGa?
CioCcHVETe OTRET.

2, ¥VponmuupasT NOH TeNMeCHOND BHIHMLIE DPAIMEDE
apean? OTROT DOACHITTE.

3. DfocgyATe, ODoYenMy J04 padoThl B HADSMHEINL
VCOIOBHAY HCIOILEVIOTCA TONLED ONTHUYSCKHe I DoHTTS-
HOBCEHE TeJloCEOMEL?

g mepexona ¥ TeMe YpoEa HeOoOXOZHMO OOHDATLCA
HA OORIT YYAIHNXCH II0 HabImIeHHK 2ReaqHore Hefa 1 B
xoge Gecentl ohopMVIHPOBATE BOOPCCE] VRORA, TOZR0-
JAANOIHS OTIHTATE 2Ee3IE] Ha HefecHold chepe OPpH Ha-
GIIOTOHNHE HOROODYHIOHHLIM INTAR0M: KALR CPARHITE [IH-
AUBEHAVAILHEIS DAITHGSHA B3] OO0 DOTORY CBeTA, KAk
O LeAHHHTE B MPVONOLL 3B3IEl, VUHNTEEAR DOCTOSHCTRD
MeCTA PACTONONOHIS CTHOCHTSALH. Aoy apyvra? Ilpm
OTESTE Hi TAHHLEIS BOOPOCE] MO HO PAIGHTE BJIacc HA
ABe MPYONEL, B BadsA0H H2 ROTODEIX yYUaliHecd padoTa-
IOT CAMOCTOATENEHS ¢ yuedEupomM. I[leprofl rpymne
OpeaJITarasTed HANTH OTEST HA MeDBERIHE IpoGIoMHEIR BOo-
npoc Ypoka, caegyda OpefcTABTeHHOH [IocTIeToRaTa k-
HOCTH IIIATGE:

1. 3anmumITe oOpeJeleHHs ITOHATHA  «GCESIITSH-
HOCTEs. CEOALEG OPpHMepHO 3Bea] MOMHO BHTeTE HA
Habe?

15




v’ [lomalHee 3aaaHne

e, 8 TAKME CAMOCTOATENEHD ONMpeJeTlTE CRETHIO IT0
OpegloiteHHEIM EoopruHaTam. [Jannaa padora sdder-
THEHO BEITIGAHAGTCH B DEMMHME «MOITOBOTD IMITYVDMA.
MoscHOo OIpegIoHTE OnIpeJeleHde EOODTHHAT ¢y Ey-
IMIHY CHeTHI:

Cupuvea (o Boawororo ITca) CAMON SpEOH aBpe-
aqEl HefGa H caMoll GrmHMaroll ¢ SeMiIe HI BoeX HaHeCSH-
HEIX HA INEGILHYVE BAapTv (9 cB. ToT);

£ Bozrmgero OFHOH HE HARGOMLIITK CelH HE-
VUOHHEIK sReafd (2 TeIc. TuameTpoBn Coaamal;

T Kura Handomles cXogHOH ¢ ColHIleM HZ OH-
PecTHRIY ZRO3T;

[ Opmoma (PHreas) — caMoil gagerod M2 HaHoCSH-
HEIX Ha xapTy apeam (1100 ca. meT).

Ha apepmarnied oTAOe VPORA DelecoolpDazHo co-
BMecTHOS ofCYINTE BONPOCE! YUeOHMEA W YACTHYHOS

BEIMIONHEHHTE 3aTaHHA VIOpascHeHHA 3 vuelHHKA
{c. LA

C Nomammes sagasme.); 2.2; 3; 4; oparTHYecKHe 3a-
I

1. Xora HM oguH SONRIIOH TeMecKHOND He DOBTODIST
NpeARI¥INHe, Hecd B cefe HOBLIE HEMOHODHEIS ZIe-
MEHTEl, SEOINIIHED KDYVIIHeIIIHE TeleCHOIoE MoMEHO
NpeJcTAEBHNTE B BEHIE CMeHE] HeCKOTEEHX ITOEOTSHHAA.
JamoaHATe OponveEH B Tadamme (c. 200, oTpasa e
SEONEOITHE TEIeCKOT0R B 3ABHCHMOCTH OT X XapDaKTe-
PHCTHE S

2. lMogroTopETe OTPezeHTANHE 00 HOTOPHHE BOSHHHR-
HOBeHHA HAMBAHHA cO2BoZIHI H SBea].

3. Hafinmre Ha mefe rpyvnnel oepeny. Henoarava map-
TY sEeagHOTO Hefia, oNpefeTHTs cOIBea Na, ¥ HOTODEIN
OHH OTHOCHSTCH (HHCTDVEIIHA B padoTe ¢ KapTol npHee-
geHa B IIpanossennn X yaedignra). CpabpHHTe HAOGIROTA-
SMVEY EADTHHY DACTIOAMHEHEA W BHINMOCTH OTH8M:-
HEIX ZEEET W HX DPAcIriodEeHHe HA JBeAJHOH HapTe.
OnpegeryTe IpegeILHOS SHAYSHEE SR HOH Bl HHE
ABeANEl, KOTORVES BLL ©I2 MOMSTEe DALIIYATE HOBOODY-
SHOMHEIN TUTAZOM .

4. B npomecce BHAvVATLHOTD HAOIKTEHIE JeCHG CITV-
TATE ILIAHESTY W RSOV, ¥ HAMHTS, II0 HAKHM BEHSIITHIL
NPHIHAKAM TAROH omHAGKHH MozHo #HobesaTs. Hemoro-
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v’ TeMbl NPOEKTOB

v HTepHeT-pecypcl

PEIE ILTAHETEl HAMCYTCH APUYe CAMLEIN APHAX IBS83T, 9TO

TARMS MOEST OPHBSCTH B OIIHOOUHLIM HAaGTEOTeHEAM .

HDHBE,II;HI'E OPHMEeDELl TARHY ILTAHST M IIOSCHITTE, TI0IoMy
PR PASHHLA B SDECGCTH.

IeNOMceHTd HAZBAHME Spuaiiimem

Elﬁ'LEI-:TIJB Heba.
2. 3pezHLIe HATAMOTH: OT IDSBHOCTH M0 HATITHXK

H.l.rrapuua'r—puc:l.-'pcu.
w' et ru/dby/meg/ 1175353/ noded .

html AcTpoHeT (CHOTEME! HeGeCHEIX HOODIHHAT).

http://echool-collection.edu.ru/catalog/
rubr/28bT7T4c0c3-Oaad-4dacd-abfd-
eB220c8ThTRE6,/110377 ) Egmuasa ponmermma omdpo-
BEIY OGDASOBATEMEHEIY DeCYDCeoR. AHNMATTHA « (R
HHE CBEeTHIA II0 HeGecHOH chepas .

¥por 4. Buaumoe MBI CHHE 3BT
HA PASTHUHLIX 'eolpapiuec kX ITHPOTAX

Hemn ypora.
JUYHOCMEBLE: CAMOCTOATENLHO VIDABIATE CodoT-

BOHHOI MOZHABATEIEHON TedTe EHOCTER.

Memanpedasemuble: XADAKTEPHZOBATE 0COGCHHOCTH
CVTOYIHOTO JRMMCeHHS 2Be2] HAa PAAHYHLIX Peorpadi-
YecHHX OIHPOTAX DeMIH, aHAIHNTHYSCEH JOEASEIBATE
BOOMOMEHOCTE BHAVATLHOTD HaOIMIeHHA CBESTHIA Ha
OmpeqeTeHECH reorpafyHdecioll IIFpOTe Sen M.

MMpedmemusie: POPMyIHPOBATE ONPeIeIeHHe Tep-
MIIHOE H ODOHATHE «BEICOTA ZRBOLMEls, «HEVILMIHALIAY,
O LACHATE HalIHZaeMEle HeBOODYMSeHHEIM [NIAZOM
ARIEeHHA apeay ¥ CoNHIIA HA DASTHYHEY Meolpadage-
CHEN MIFMOTAN.

O HOBEHOH MaTeDHAE:

HecregopaHHe BEICOTE ITIOMMKMA MHDA HA DASTHUHEIL
reorpadhaeck iy IMHpeTax . Beejomne oEaTIOT B0 o
OANIeE CESTIIO , «+HOBOCHOAANIE: CROTHIO , « HeZaN 6
AALIee CRSTHIO, «BODNHAA KVILMIEALNT S, « HHMEESH
EVILMHHAIIHAs . BLEIBON ZABHCHMOCTH Mgy BLICOTONR

21




v'KommeHTapuu ana
YUUTENA K peLleHuto
3aaHuA

CBOTHIA, er0 CRACHOHHSM H Meorpadideckol Do poToi
MECTEOCTH.

MeToamueckHe aRIeHTEI Ypoka. B RavecTee HETEI-
ACETVANLHOH PAMMHHEN B HATAJIS VPORA MOMIHO BLI-
IMOAHATE CTe VEMIIE 38 JaHFA:

1. HegocraTounoe ravioRoe DOHAMAHTES HAYVIHOTO
CMEICIA IOHATHA «COIRe3IHes OPHBOINT K TOMY, TTO
HepegEo B CPeICTEAN MACCOBOH MHGODPMAIN M XVI0-
MLECTREHHOH JAHTePATYRE BOTPedaloTed pasznl, AR-
namoiEecs ommaGouHeiME. [loscHirre, mouemy dpaza
v Kocmunweckull xopatins nofemen 8 razseaﬂue ITezacs
GececMEICTeEEA. 1 J HHVID pazy

oTHO C Hay4HOMN TOYEN 3DeHMA.
I-.,u:rrl-men'rapmi ANA VIHTSAA B ];mu:e-num aamamHa 1
HmpHBs I I
2RO He OUDAHHYeHHAA OOIACTE KOCMHEYSCEOTo
OpOCTRAHCTEA, A HeHOTOPLEIH JHADAICH HANDABIOHHI C
TOUKI IPe@HMA JI0MHOTD HaGTITaATeNd, KOHYC, ODOCcTH-
PAIMIIACH OT SeMAn J0 GerKoHeUHOCTH; 2ReZIEL, olpa-
IVIOIIHE YO0 COZReIMNA, PACHOIOECHE] OT HAC HA DAD-
HEIX PACCTOAHHAX, B JHANE B OIPOSHIIAH 2TA KADTHHA
OpefeTABIAeTCAd HAM KAE HeYTOo OeJcHoe; Gooee rpa-
MOTHO ¢ HAYVIHOHN TOUYKH SPOHHA JAaHHAR (pAA MOMEeT
GLITEL DOoCTpoOSHA CAeaVIAM obpason: « Kocsmuweewui
popadle noAemer 8 Hanpaaneruy cozgeadus Iezacs .

2. Ecan paccMATPHEATE HAROOIOo APEHS ZROIMLI, TO
ux Ha Hefoceome Boero 88, Ecan vuecTh, uTo B HeRoTO-
PLIX COBBe3IHAX MX ORAILIBASTCA HeCHOILKED (B Boan-
moit Megpegmnme G, p Opmone Ty, To GOALIIHHCTEY
COZBeITHHE BoobIIe He JOCTANOCE JErEGIAMOTHEIX CEE-
THJ; HA SEeIJHLIN HARPTAX MOMEHC HAITH MeCTODACcIIo-
NOMeHHEe KAK CAMEIN SPHHEX, TAK H iBesm, HafIogeHme
EOTODEIX HeBOODVEOHHEIM BITJIATOM JATHVIHSHO HIH
HeBOIMOEHD; HCOOIEIVE KAPTY IReaTHOro Heda, oope-
AedUTe PHEBATODHANLHEIe KOODIHHATEI CAMOH ApHod
zpeznel B coaBeamHH Bomemofl Megpegmnrr, Becor n
BTOROH II0 APKOCTH 2Be2AE] B coapeagul Huta (Hanboae-
IOV IO APECCTH ABSANYV B COZBOITHNN oG0IHATAINT I'pa-
yockol GVEBON o, JafTee cOegyeT HATEAHHE COIBOIIHM;
OpI 9TOM HeEOTODEIS IReZTE] HMAIT CoSCTESHHEIS HIa-
ua (Bera, Mupap s 7. 4.}, caegopaTeJdEHD, CAMAS ADKAT
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v’ 3agaum ans
noArotToBkn K Ef3 no
dun3nKe

KoMMeHTapHH 15 VUHTEA K PelleHH D 3aTannd 4:

ecau OLI TPACKTOPHE UACTHIL COMHeUHOTO BeTpa GLLTa
OpPAMOH JHHHEH, To, KA H COTHeUHEIH CBeT, OHH He Imo-
Oamanan Ol B 3MMHIOK NONAPHYI0 aTMocdepy, HaXxond-
IIVIOCH B IIVOOKROH TeHHd SeMan. Ho 9TH YacTHIE HMe-
0T 2IeKTPHUYSCKHI 3apaI, 1 HX TPACKTOPHS HCKPHERIA-
ercsd B MArHHTHOM Noge 3eMIH. 3a CUET BTOM0 OHH
OOMAJAKT B BepXHIOW arMocdepy MOISpHOH HOULID,
oco0eHHO BOMHMAH MATHHUTHLIX IIOJICOER 3eMJIH, IMe H
pacmonoxena Mypmanckag obaacTk. ClemcTBHeM fAB-
NAITCA DOMAPHLIe CHAHNA.

Temr1 nmpoerToB.

1. PeronuT: xuMnueckad 0 QHaINUecKad XapakTepH-
CTHEA.

2. Jlvunrle MTHIOTHPYEMEIE 3KCTIeTHITHH.

3. Heenemopanua JIVHEI COBETCEHMH aBTOMATHYIE-
CEHMH cTaHIHAMHE «JIyHAa».

4. [IpoeKTEI CTPOHTENILCTEA TOJTOBRPEMEHHLIX HAYU-
HO-HCCTeJ0BATeNLCKHX cTannmii ua Jlvue.

5. [IpoerTrl mo JoOEIYe MOMESHEIX HCKONAEMLIX Ha
Jlyue,

Jagauu 1ag noaroToski k ET'D no gusuke.
: HTe, OJIH3-

KO K KPYTOROI, CO CROPOCTEI okoIo 1 xM/c. Cpennee
paccroggmHe oT BemId o JIyaer 384 Teic. kM. Onpege-
JIHTE [0 9THM JAHHLIM MACCY SeM/IH.

2) Cpermgee paccTofHHe MeXIV MeHTPAMH SeMIH
1 JIVHEI cocTaRIgeT okoao 60 3eMHELIX paTHyCOB, a Mac-
ca JIyvuael 8 81 paz menrnine Mmaccel Jeman. Onmpenenre,
B KaKoil TOUKe OTPe3Ka, cOeTHHAWINEr O MeHTPEl 3eMIH
i Jlynol, xocMHUeckHi annapaT 6yIeT IPHTATHBATLCA
Senei H JIVHOH ¢ OTHHAKOBOH CHIIOMH.

3) Cpenuag MIOTHOCTE JIVHLL COCTARIAST TPHMEDPHO
3300 gr/m®, a paguye maa"erel 1700 mm. Oopegenn-
Te ycKOopeHHe cBOOOTHOTO MageHHA Ha IOBEPXHOCTH
JIymnI.
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v MpoBepoyHble 1
npakTU4yecKkne paboTbl

ToeMEI MPOAKTOR.

1. IIpapga ¥ BREIMEICST: GoLIe H CopPLIe JEIDE.

2. Hetopra OTEDREITHA M HAVUSHNA YeDHEY ALID.

HuTepseT-pecypebl.

hotp: / /www astrotime.ru/evo. hitml DB A
ZEEZT, JRENALI, BOPLIE CESDN HOBOI .

http: //space-my.ru,/egvezdigalaktici/
xarakteristikazvesdy/evolucivarvesnd html SmosTEo-
IHA ZBeET.

http:/ fo-planete.ru/semlya-i-vaelennava/
valyutsiva-gvezd. itml DROIIOITHA SRen,

Mpor 28, [lpogepounana patora
Coanme # CoZIHeUHAN CHOTEMA»

Heman ypoka.

JduyHocmuse: VOPARIATE CcoOCTROHHON IOJZHABA-
TETEHOH JedTelEHOCTERY, NPRGHRTATE OTEeTCTHOHHOS
OTHOIOSHNES K OOIHABATSALHON JodTeJLHOCTH, HABRLIKH
PAtOTEL ¢ HEQOPMATHOHHLIMHA HCTOTHIE AMIIL.

Memanpedmemusie: (DOPMyIHPORBATE BEIBONE OTHO-
CHTOALHO KOCHHEUSCHIIN Teld, OIHPAACE Ha 18K 0HEL I 24-
KOHOMaDHOCTH AcTHOHOMEH.

Hpedmemusle! PEIIATE 3AaJa9H, HCOOALEYA IHAHHSA
o TeMaM «CTpoeHde ColTHedHoH CHOTAMEI», « [IpApOTA
Tax ColHeUHOH cHoTeMELs , « COTHITE H ABesIEIs .

CheH OBHO I MaToD WA,

IMpaMenonde sAROHOMEDHOCTSH, XaPaRTeDIILY B IITH
Taerxa ComHedHol cHeTeMEl. [TpHMemeHTe DaKOHOMEDHO-
CTell, XAPARTADHAVIOITHY THATPAMMY «CIISHK TD— CBeTH-
MOCTE* . [IDHMeHeH e ZAROHOMeDHGCTEI A8 OIpeTes-
HIA Mact apesl cHcTeMel. HeomoawrzopaHme saemeRToR
CHOMEI, OTDAMIAIONISN SROMEOIIHES JReAT B SABMCHMOCTH
OT MACCEL.

MeToandeckHe aRIeHTHRI Ypoika., B mawame vpora
BAKHO OSCVIHTE TIpafiYeckde MOTeIH  SBROTESILHH
2R3N, BLIDOJHOHHEIS VUAOIHMHECA B KOHIS DpeIIIecT-
BVIOIIerD YPOMRE, A TARMES BEINGAHNTE e Y EDINHe 3aTa-
HIIH.

1. [IpocaeguTe Ha JHarpaMMe sCIIEHTD-— CBSTH-
MOCTLs SBOIINIHCHHLIS DTANLI 2ES3Ll, DoIZo0HO0II Ha-
menyv CorHIY.
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v KOHTpONbHble paboThbl

Io AHTapeca TAKOBO, UTo CEeT OpoderaeT ero 3a 173 ro-
xa. Mul BHIUM 2Re3IV Takol, HaKkoil oHA JBLIA B HAUATE
CTOJIETHA.

— ZpeznHad Dapa XeocTa CHROpPOHOHA apadaMi OBLIA
HasBaHa caoBoM «laymas, uro osHadaeT «Aamos. O-
HAKO HHTEIH SHEATOPHAIBHBEI CTPAH OpelloTHTAMT
Ipvroe HasgaHHe « Komauen [masas .

~— B cosBesgHH UACTO BCOLIXHEBATH HOBEIE SBEZIEL.
OmgHa U3 HUX DodeHAack B 134 r. H. 5. B rovtoge CroOpPOH-
OHA, UTO NoITONEEY IO ['HInapxa K cocTaBIeHHID HATA-
JI0TE SEesT.

— B coapeagun CHOpPOHOHA pACOONOMEH OLHHE M3 CA-
MEIX APEHX HCTOUHHEOE PEHTTeHOECHOTD HOCMHIEeCHO-
ro uzIyueEnd — CropnHor X-1.

B EVIII B. CropOHoH «OepeHeC ONepAILHE s : HAIIH
JalekEHe OpelEH OTpe3alH ¥V Hero OpaBVID KJIeIIHED,
OpeBpATHE ¢ E HEIHeIIHee maBea,qu Becos).

JomanHes 3a1aH HKOHTpPOJIBHAS pado-

Konmpoaernas patoma N 4
no meme « CoaHye i 3ee3dols

Homapoea
«B 3BeSTHEIX ‘IaﬂHpHHT"LKB- NpPHEBeI2HS CIOeIVIOIIes
OONHCAHHE OTHOTO H3 CORBe3IHI: .. —
edad AU He CaMoe IHaMerumoe cozgezdue... O HeM yno-
MUHDOM MHOZUe demopuveckue xpoduxy. Cozeeadue
XapaKmepuIyemed zpynnoil 3824, KOmopag HanoMu-
Haem aamunckywn Oyxay V. CogpeMenHas nponucHas
Oywaa A, sedyuwiang npoucxo¥oerHue om OpeaHeedu-
NeMmeKodo  wepoziuga, ofo3HAYAsleso C8SUeHH020
Juiia Anuca, npedcemasigem cololl nepesepHiymyn
Ooiuen Mopdy ¢ dsyma pozamu. Cpedu 125 38e30 awl-
dendemcesd CEO0SU APROCMB0 KPICHOSAMAA 38300

. Ee nHazweawm maxxe «Diazom

2, XOMA Oykaddeie CI0E0 nepesodilm-

ca ¢ apadcxoae kax «Caedyowads . 3ma 38e3da caedy-
et 8 CeneM CyMOoNHoM JauMeHud 34 UIseCMNol Zpyn-

noll 38e3d LCoan
APOUCXOAU O ZPeYecKoso CA08d « MHOM ecmaos . Bee-
20 8 HACUUMESTCM e HECKOA KD CO-

meH 2aezd... Uaensl CHOMIEHUA CAR3aH bl PUIUTECH U
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INeKTPOHHasa popma y4ebHMKa

B. A. Boporuon-Benusmunons
E. K. Crpayr

AGTPOROMUA

I. BBeaenue
§ 1. [IpeameT acTpOHOMUU

1. Yro usyuaet actpoHoMusl. E€ 3HaueHue U CBS3b C

@ JPYTUMU HayKaMHu
2. CtpykTypa ¥ Maciuitadbbl BeeseHHOI
§ 2. HabGnoneHus — ocHOBa aCTPOHOMUU
1. Oco6eHHOCTH aCTPOHOMMHU U €€ METOI0B
2. Teneckoribl
I1. IIpakTHYeCKHe OCHOBBI ACTPOHOMHUM
§ 3. 3BE31bI ¥ CO3BE3NUS
% § 4. HeGecHble KOOpAMHATHI U 3BE3IHBIE KAPThI
BEPTHKANS S S e e Y 1) LS (0 4D,
= [q A = £ aA )
Ornaenenve CTpanuua 3aKnaaku 3ameTkm Mowmck Hactpoiku Bnepeg
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INeKTpoHHaA popma y4ebHMKa

OrnaBneHue X

§ 4, HefecHble KOOPAMHATLI U 3BE3AHbIE KapTbl

§ 5. BUAUMOe ABVMXEHMe 3BE3] Ha PA3NNYHbIX Teorpaduuecknx WupoTax

1. BbiCcOTa nontca MUpa Haj ropusoHTOM

2. BbicOTa CBETWNA B KyNIbMUHaUWK

§ 6. MognuHoe ABwKeHue CONHLA No Heby. SKAUNTUKA

§ 7. AevxeHue 1 dasbl JlyHbl

§ 8. 3aTMeHus ConHLa 1 JlyHbl

§ 9. Bpems 1 KaneHzaapb

1. TOYHOE BpeMA ¥ ONpeaeneHVe reorpadyyeckor AoNroTh!

v’ UHTepaKTUBHOE OrnaBaeHue
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Mownck h e

BceneHHan
HalgeHo 43 coBnageHns

... 3HAYSHWME 11 CBA3L C APYTUMI HayKamK 2. CTPYKTYPa W MacluTabel BeeaeHHOME 2...
BceneHHOI § 25, Hawa FranakTuka 1. MaeuHbIf MyTe 1 FTanakTuka 2. 3BE34HbIE... — ranakTHKK
§ 27. OCHOBELI COBPEMEHHOR KOCMONOTUN § 28, KI3HE W paszym Bo BCeneHHo

... MONOXKEHWA 3EMNKN BO BreleHHOM, 0 TOM, HENOABWXHA OHa WNW ABWXETCH BOKPYT ... 4 cTp.

... BcenerHoA. Toxanyii, NocnegHAA Takas NonbITKa CNy4lnace B XIX B. HE330Nr0... Pasaena 5 CTp.
Haykn 0 BeeneHHoH — acTpodW3nkK . B CBOH oYepelb, HEOBbIMHOCTb... IBONOLMA

IEHHOA. 3TV NPeACTaBNEHUA COCTABARIOT OCHOBY COBPEMEHHOM... KOCMONOTM .

333n0Ck, UTO BCesnesHasd, B KOTOPOW Mbl CErOAHA XMBEM ...

. CTpykTypa v MaclwiTabel BreneHHOH B bl ye 3HaeTe, YTo Halla 3eM/A Co CBOUM ... 6 CTp.

... BO BrenerHt £CTBYET MHOXECTBO APYrAX ranakTvk, NoAobHbIX HALLEH... BceneHHoH B 7 CTp.
LienoM. FanakTWkW Tak Aaneky Apyr oT ApYra, YTo... NPeACTaBuTb pa3Mepsl HEBECHbIX TEN 1
PACCTOAHWA MEXLY HUMW BO BCeTeHHOMA

v KOHTEKCTHbIN NOUCK
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v'BO3MOKHOCTb YBENIMYEHUA UANIOCTPALUNA
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[M Caption - Google Chromea

@ Hagexwwid | https://reader.lecta.ru/read/7934/data/objects/b031420/index.xhtm

JINHAH ¥ TOUKH HebecHOH ceprl

Of0ozHAULTE THHAH H TOUKH HeDecHOH cdephl.
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ToprzomT

ZenuT

Mepuanan

Ock mupa

CepepHEl moamwe
MHDA

Touwxa cenepa
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HacTosilLee BpeMs e€ BO MHOTHX CJIy4asX 3aMeHSIOT 3JIeKTPOHHbIE MPUEMHUKHY cBeTa. Haubonbliee
pacrpocTpaHeHue MoJIYUUIN MOJYITPOBOIHUKOBLIE PUOOPHI € 3aps10BOii CBS3bIO, cokpauiéHHo [13C.
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@ HagexHuoin | https://reader.lecta.ru/read/7934/data/objects/b006982/inde

PeHTreHoBCKMe 1 ynbTparoneTosblie Teneckons

YépHpie AbIpbI

: v AHUMauum
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Tect N6 110 Teme «CTpoeHHe U 5BOMTIOIUA BeesreHHOM »

Yto mroe PEeJINK TOBOS n:myqeﬂne?

Nzl N22 Ne3 N:d NeS N6

Hanyuenne, ocraBieecd OT JaJEKOTO MPOLLIOro, Korjga Beenennaa Gblia IIOTHON U ropAde

J

I/I:myqen He, 2a perUCTPUPOBAHHOE OT CAMEIX VAAJEHHBIX TaJaKTHK

(4

(]

Wanyuenne painorajiakTHR

H:myqenue, HexoAdAlee OT OCTAHKOB PeJIMKTOBBIX KU BOTHBIX

o

N v'TecTbl




INeKTPOHHasa popma y4ebHMKa

Maeunsrii [TyTs

v'Cnhaia — woy
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@TECT Ne 3 mo Teme «Crpoenne ColnHedyHOM CUCTeMbBI»

IV. IIpupona Ten ConHeuHoil CHCTEMBbI

§ 15. Obimure xapakTepuCcTUKH TIaHeT

OTIUYMTENBEHEIR 0COBeHHOCTH JOBYX I'DYIII TLIaHEeT

§ 16. ConHeuHast ccTeMa KakK KOMILIEKC TeJl, MMEII X obiiee
MPOUCXOK/IeHN e

COBDEMEHHHSI BEPCHH MPOMCXOXKIEeHMHI CoNHe4YHOMN CUCTEeMBI

§ 17. Cucrema 3emuisi—JlyHa

1. 3emua

Pazmept! 1 Macca 3eMau
ATMocdepa JeMau

2. Jlyna

XapakTepyucTUKU JIyHEI
Penved JIyHul

§ 18. TnaHeThbl 3eMHOIi I'PYIINbI

1. OBIIHOCTL XapaKTepPUCTHK

[TnaHeTwl 3eMHOM TDYTITEI

=n :
v'TlepeyeHb 3N1eKTPOHHbIX 06pasoBaTeNbHbIX pecypcos
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https://lecta.ru

v 9neKTpoHHble Gopmbl yue6HUKOB

v'"KnaccHaa pabora
= MMoaButca B ceHTAbOpE

v'KoHTponb


https://lecta.ru/

Kopnopauwus

OCCUUCKUM
yu4yebHUK

MeToaunyecKas cnyxba no pusumke :

OnanoBckuu Bhagnmup AnekcaHaposuy Aonrnx EneHa HUKonaeBHa

Ten.: 8-800-2000-550, no6. 28-46 Ten.: 8-800-2000-550, no6. 18-35
(3BoHKM No Poccuun becnnatHble)



