BA3OBBIV TYP

11.1. NYHHbIW TENECKON

YcaoBue. B ceBepHoMm mnonymapuu 3emMiid  YCTAHOBJIEH TEJIECKON C OJHOOCHBIM YacOBBIM
MEXaHU3MOM, UMEIOLINM CIICHUANbHBIA pexXuM Jis ruaupoBanus JIyHsl. B aTom pexxume yriosas
CKOpPOCTb BpAlICHMsI TEJIECKONa BOKPYT OCH OTJIMYAETCS OT YIVIOBOM CKOPOCTH OCEBOIO BpallleHUs
3emiH, a cama OCh IEpe] HEMOCPEICTBCHHBIMH HAOIIOACHUSMH OTKIOHseTcs oT CeBepHOro
MOJIF0Ca MUPA B TOUKY HeOa C HEKOTOPHIMH SKBAaTOPHAIBHBIMU KOOpJIUHATAMH, (PUKCUPOBAHHBIMU
IUIsL ATOTO pekuma. Halimre 3TH KOOpIUHATHI MPOCSKIMK OCH Ha HebOe (o, 0) U YIIIOBYIO CKOPOCTh
BpalleHHs TeJecKona (B rpajycax B 4ac), KOTOpble o0ecreyaT HauayqIyr0 TOYHOCTb BEICHUS IS
moboro nonoxxenus Jlyasl Ha HeOe u opbute. Cunurarh opouty JIyHBI KpyroBod W Jexaiiel B
TJIOCKOCTH SKJIUNTUKH, dPPEeKTaMu CyTOYHOTO napasuiakca JIyHbl u pedpakiueii mpeHeopeysb.
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11.2. MAPCUAHCKUU ACTPOKNTUMAT

Ycaosue. [l noctpoiiku ontuyeckoil odcepBaTopuu Ha Mapce ydeHble peaan30BaId MPOEeKT IO
OuuCTKe aTMoc(hepsl OT TMBUIEBBIX M JEASHBIX YACTHI, COXpPAaHUB TOJBKO €€ Ta30BYIO
coctaBisitonnyto. OOcepBaTopusi CTPOUTCS B TPONMYECKOW 30He Mapca Ha HYJIEBOH BBICOTE,
atMoctepHoe naBneHue Tam coctaBimser 0.006 arm. AcTpoHOMHYECKHE HAONIOJICHUS
npeAnoaratoTes naxe qaeM. OIeHUTe CpeIHIo Mo HebecHOH noycdepe spKOCTh MapCUAHCKOTO
¢dona Heba (B 3BE3QHBIX BETUYMHAX C KBaJpaTHOM YIIOBOM cekyHAb) mHeM, korna ComHie
pacrionaraercsi BOJIHM3U 3¢HUTa. MI3BECTHO, YTO paccestHHe CBETa YIJIEKHCIIBIM Ta30M B pacueTe Ha
OJIHY MOJIEKYNy B 2.4 pa3a CUJIbHEE, YeM 36MHBIM BO3/TyXOM, & BEPTHKAIbHASI ONTHYECKAas TONIUHA
a30THO-KUCIOPOIHOM aTMocdepsl 3emyid B BUIUMBIX Jiyyax Ha ypoBHe Mops pasHa 0.10.
PaccesiHue cBeTa c4MTAaTh U30TPOITHBIM.
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11.3. MUCCHUA CINACEHNUA |

YciaoBue. ACTpOHOMBI OTKPBUIM aCTEPOMI, ABWKYIIUKACA B TJIOCKOCTH SKIMITHKU. bosbiias
moJryoch opOuThl okazamack paBHa 1.200 a.e., ee skcuentpucurer 0.200. Paguyc actepounna Obu1
paBen 400 meTpam, B €ro JanbHEHIME HAOIIOACHHS TTOKA3alld, YTO OH MPEJCTaBIsACT CEPhEe3HYIO
OImacHOCTh 715t 3emut. YTOOBI HU caM acTepOUJI, HU €ro KPYITHBIE OCKOJIKY HE yIajau Ha 3eMITio, Ha
aCTEpOU/I TIOCTAaBUJIIM HECKOJIBKO MOITHBIX SIICPHBIX 3apsAa0B. B MOMEHT, Korja oH pacrosarajics B
MIEPUTEIIUU CBOCH OpOMUTHI, UX OJHOBPEMEHHO MOAOPBaIU. AcTepou]i ObUI MOJHOCTHIO Pa3pyIIEH,
MPEBPATUBIIUCH B MIAPOOOPa3HOE 00IAKO MEJKHX MBUIMHOK, OJTHOPOHO PacpeIeICHHBIX BHYTPH
obbema mapa. POBHO Wepe3 CyTKH TOCIHe B3phIBa 00JAKO MBUIMHOK COBIIAJIO IO TMOJIOKECHUIO Ha
HeOe u BUIUMBIM ¢ 3emu pazmepam ¢ CotHIleM, OciaaOuB ero sipKkocTh B IeHTpe aucka Ha 10%.
breu10 M3BECTHO, YTO:

1) 3apsiabl ObLIM PACIONOKEHBI Ha aCTEPOUIEC CHMMETPHYHO, YTO OOECIICUHIIO HM30TPOITHBIN
B3PBIB, NP KOTOPOM IIEHTP MacC acTepouaa HE U3MEHUJI CBOIO CKOPOCTb;

2) II1OTHOCTH acTepoWaa M €ro OCKOJNKOB COCTaBIsAna 2 r/cM®, HbUIMHKH cepuuecKue u
yepHble. Bes M3HavallbHas mMacca acTepouaa COAEpKajach B IMBUIMHKAX, MPUYEM MEITKHUX
MBUTMHOK OBLTO OOJIBINE, YeM KPYITHBIX: KOJWYESCTBO IMBUITMHOK C pajlycamMu OT I 10 I + Ar
(Ar << 1) mpOHOPLHOHAILHO A2, tie 0 < r < rm. DTO CBOWCTBO OJMHAKOBO BO BCEX
yacTax ooOJaka.

Onpenenure:
1) MakcuMasbHbIi paanyC TBUIMHOK I'\v;
2) Jlomo mMaccel acTepouia, KOTopas B utore mokuHeT COTHEUHYIO CUCTEMY.

BaumopeiicTBueM MBUIMHOK € IUTaHeTaMu (B TOM uucie ¢ 3emuiei) mpeHeOpedb. BoiHOBBIE
3¢ dexThl mpu B3aUMOACHCTBMU MBUIMHOK C HW3JIYYCHHEM HE YYUTHIBATh, CUUTas, YTO OHH
3aJIepP’KUBAIOT CBET MO 3aKOHAM FeOMEeTPHUECKOl onTuku. OpouTy 3eMiid CYUTATh KPYTrOBOM.
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10/11.4. MUCCUA CINACEHUA |

Ycaosue. B nanekom 6yaymiem CosHIle B X0/1€ CBOCH 3BOJIIOLUHU OYAET MOCTENEHHO yBEJIMYUBAThH
CBOIO CBETUMOCTb, a TEMIIEpAaTypa €ro MOBEpXHOCTU OyJeT yMeHblIaThes. [ coxpaHeHus KU3HU
Ha 3emiie UMBHIW3alUsA Haydwiack MmemineHHO "oromBuraTh”" 3emimto oT CoJIHIIA Tak, YTOOBI
TEIUIOBBIE YCJIOBUS HA IIOBEPXHOCTH HallleH IMJIaHEThl OCTABAIMCH IOCTOSTHHBIMU. Bmecte ¢ 3emueit
or Comnna ortoxsurarscsi Oynmer u JlyHa, ocTaBaschb Ha COBPEMEHHOM pPACCTOSIHUM OT 3eMJIH
(BexoBoe ynanenue JIyHbl oT 3eMiM IUBHIM3ALM JaBHO OCTAHOBWJIA, YTOOBI HE YJUIMHSIMCH
cytkn). [Ipu kakoit a¢pdexruBHoit Temneparype ConHia Ha 3emie MPEeKpaTATCs MOJHbIE TCHEBbIC
JyHHBIE 3aTMEHUs? Jr00ble TEHEBble JIyHHble 3aTMeHMsA? IlapHuKOBBIE cBoMcTBa aTtMochepbl U
anpOeno 3eMiIM CYMTaTh HEM3MEHHBIMHU, OpOUTHI 3emiu BOKpyr Connua u JIyHsr Bokpyr 3emiun —
kpyroBeiMu. [Ipenomiienue u paccestuue cera CosHua B atmocepe 3eMiIu He yUUThIBATb.
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11.5. TEMHASA MATEPUA

Yceaosue. Ha rpaduke mnpesicraBieHa KpuBas BpalleHUs HEKOTOPOM TrallakTUKU (3aBUCHMOCTb
KpYroBOW CKOpPOCTH 3B€3]l OT UX PACCTOSIHUS OT LIEHTpa rajakTuku). Cuuras, 4yTo MOAaBIISIOIIAs
YacTh MAacChl TIAKTUKU IpEACTaBlIe€HAa TEMHOM MaTepueil B cepruuecKu-CUMMETPUYHOM Trajio,
ONpe/eNIuTe, Ha KaKOM PAacCTOSHUM OT ILIEHTpa €€ IUIOTHOCTh cTaHoBUTCS B 10 pa3 MeHblue

LIEHTPAIBHOM.
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10/11.6. CYObBA LE®ENA

Ycaosue. [lepen Bamu aBe nuarpaMmbi:

[1] duarpamma «meproja — CBETUMOCTBY» sl HEKOoTopbIX 1edenn Hamel ["anaktuku, bBonpiioro u
Manoro MaremiaHoBsix o6sakoB, TymanHoctu Auapomenst 1 NGC 6822. ITo ocsM OTIOXKEHBI
JECSITHUHBIA JIOTapuM Tepuoga B CYTKax M CPEJHUN 1O MEepPUOy IECATHYHBIN Jorapupm
CBETUMOCTH 110 oTHOIIeHHIO K CosHIly. Pa3Hbple 3HAYKK OTHOCSTCS K Pa3HBIM rajakTUKaM, 9TO JJIs
pelleHrs TAaHHOW 3a/a4dl MPUHIUIUAIBHOTO 3HAYCHHUS HE MMEET, CBOMCTBA Iedeu] cUuTaroTcs
OJMHAKOBBIMH BO BCEX T'AJIAKTHKAX.

[2] Auarpamma «mepuon — Bo3pacT» s 1edena Tex ke rajJakThuK, BIOOpKa oTiamyaercs oT [1],
JorapuMbl JCCATUIHBIC.

Hcxonst W3 OSTUX JuarpaMm, BBIBEIUTE CBA3b MEXAY aOCONMIOTHBIMH OOJOMETPUUYCCKUMHU
3BE3/IHBIMU BEJIMUMHAMHU OJIHOM M TO¥ K€ 3BE3/Ibl HAa CTA/INHU TJIAaBHOMW MOCeI0BaTeIbHOCTH (MM) U
tedenapl (Cpennss mo nepuoay, mc). Ilonyuure ee B BU/e TMHEHHOTO COOTHOIICHUS

mc = A-mm + B,

onpenenuB kodpduimentel A u B. [lpu amamuse cumraTh, 4TO BCE 3BE3JBI BO BCEX yKa3aHHBIX
rajlakTUKaxX OJIMHOYHBIC, MPH OOpa30BaHUU HMCIOT OJMHAKOBBIM XHUMHUYCCKHUH COCTaB, BPEMs
»u3Hu COJHIIA Ha TJIaBHOW TOcCIieIoBaTeIbHOCTH paBHO 10 Musutnapaam jiet. CBETUMOCTD 3BE3IbI
Ha TJIaBHOM IMOC/IE0BaTeNbHOCTH LM CUMTATh MOCTOSIHHON BO BpEMEHH M MPONOpPIHOHAIbHOH M*
(M — wmacca 3Be3apl), a BCE CTaaWHM SBOJIIOLNMK 3BE3] IOCJIE TJIABHOW IMOCJICI0BATEIIBHOCTH —
KPaTKOBPEMEHHBI.
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