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MPEANCI/IOBUVE

KHura agpecoBaHa y4dauimmMmcs o6uieobpa3oBaTe/ibHbIX LWIKO/I,
rMMHasuii, nuuees N BCeM MHTEPECYLLMMCA acTPOHOMUEN.

[JlaHHoe yuye6Hoe mnoco6ue cocTaB/ieHO B MOSIHOM COOTBET-
CTBMN C HblHe AelicTBYlOWeRH nporpaMMor U y4yebHUKaMM.

AnpakTuueckme maTepuasnbl MpeAHasHaydeHbl A1 OpraHu-
3aumun gudepeHLPOBaHHOM caMOCTOATeIbHOW paboTbl yva-
WMXCSA Ha ypokKax acTtpoHomuu. CamocTosiTeslbHble paboThl
paccunMTaHbl 06bIYHO Ha 10— 15 MUHYT ypoKa W MO3BOASKT
YUYUTE/I0 B TeYEeHMe y4ebHOro roga peryssspHo KOHTPOMpPOBaTb
CTerneHb YCBOEHMSA y4yalMMUCA M3yvyaeMoro matepuana. B Teue-
HVe y4yebHOro rofa y4eHUK MOXET MepexoanTb C O4HOM0 YPOBHSA
CMOXHOCTU Ha ApYron.

B HacTosiwee Bpems npernojaBaHWe acTPOHOMWUW [aeT BO3-
MOXHOCTb (hopMMpoBaTb MpaBUIbHOE Hay4yHOe MUPOBO33pe-
HMe, pa3BMBaeT MHTENNEKT yyaluxcsa, cnocobcTByeT MoHMMa-
HUIO CBA3N MeXAY Pas/IMYHbIMU HayYHbIMU HanpasBeHUSAMW.
MoaToMy Heo6blHaMHO BaXKHbIM SBMSeTCA TO, 4TO npegnaras
yyawmMmcs 3afjaHus, yuyuTenb M03BOMASAET KaX[O0MYy YYEHUKY
Bbl6paTb CBOW, AOCTYMHbIA A/19 HEro ypoBeHb WM MOAYYUTb MO-
NOXXWUTENMbHbIW pe3ynbTaT B caMoCTOosATesIbHOW paboTe. Bce ca-
MOCTOSAITE/IbHbIE PaboTbl COCTAB/EHbI B YeTbIPEX BapmaHTax, 0T-
NNYaKLWKnXcs N0 YPOBHIO CAOXXKHOCTU 3ajaHuUi (pewnTte YCTHO,
nMepBbli YPOBEHb, BTOPO YPOBEHb W TPETUI YPOBEHD).

YunTenb MOXeT Mnpeasiaratb yyaluleMycsi caMOMy Bbl6MpaTh
YPOBEHb C/IOXKHOCTW. ITOT BbI6Op ABNAeTcsA «o0bpaTHOW CBA-
3bl0» YUNTE/Ib — YUYEHUK U MOMOXET yunTento 6osee 06beKTUB-
HO OLEHWUTb CTeNeHb YCBOEHUSA M3Yy4YeHHOro matepuana.



ACTPOHOMWNA, EE SHAHEHWVE
N CBA3b C APYTMMN HAYKAMW

CamocTosiTe/bHas
pa6boTa

ACTPOHOMMWYECKWE HAB/TIOAEHNA

MPMMEPbI PEWEHWMA 3AL0AY

Mouemy Npu HabA4EHNN C 3eM/IM BaM KadKeTCs, 4YTO B Te-

yeHMe HOYM 3Be3[bl MepemMeLlarTcs No HebecHol cdepe?
PeweHne. MoTomy 4TO 3eMnid BpaliaeTcss BOKPYT CBOEW
0CW B HanpaB/ieHUN C 3anaja Ha BOCTOK BHYTpPW HebecHOM
chepsbl.

MeHsieTca nn BUA 3Be3abl Mpy HabNAeHUM B Tesleckon

B 3aBMCUMOCTU OT yBe/In4eHun?
PeweHwne. HeT. Bcneacreme 60MbLlIOA yaaneHHOCTN 3Be3-
Obl BUAHbI B TEJIECKOMN KaK TOYKU gaxke Npu HambosbLiem
BO3MOXXHOM YBE/IUYEHUMN.

UT06bI Bbl MOCOBETOBA/IM aCTPOHOMAaM, KOTOpPble XOTAT W3-
yuyaTtb BceneHHy, UCronb3ys ramma-syyu, peHTreHoBCKue
Nyun mn ynbTpadroneToBoe nsnyyeHue?
PeweHune. MogHATbL MHCTPYMEHTbI Haj 3eMHOl aTmocde-
poii. CoBpeMeHHas TeXHMUKa fenaeT BO3MOXXHbIM Habsito-
JeHVs B 3TUX ydyacTKax CMeKTpa C BO3AYLIHbIX LIAapoB,
WCKYCCTBEHHbIX CNYTHUKOB 3eM/IN UAN faXKe C JIYHHbIX
obcepBaTopuUia.

PewnTe ycTHO

1. KTO M3 nNepeyuncsieHHbIX HUXe YUYeHbIX Cbirpan HaVI60]'IbLIJyIO

poNb B pasBUTUN acTPOHOMUKN? YKadXKNTe NpaBU/bHbIf OTBET.
A. Tanuneo ranunemn.



ACTPOHOMMUYECKUE HABNOAEHUS

b. Hwukonan KonepHuk.
B. AOmnTpuii MeHgenees.
MwupoBo33peHune Nae BO BCe 3MOXU MEHSA0Cb MNoA BUSA-
HUeM AO0CTUXXEHW acTPOHOMMUMU, TaK Kak OHa 3aHMMaeTcs...
(YKaXXunTe npaBubHble YTBEPXAEHUS)
A. ..1M3y4YeHUEeM 06BLEKTOB U SABMIEHWUIA, HE3ABUCUMBbIX OT
YesioBeKa;
B. ...M3y4yeHMeMm BeLlecTBa W 3HEPruun B YC/10BUSAX, HEBO3-
MOXXHbIX OJ19 BOCMPOM3BeeHUA Ha 3emsie;
B. ...nM3yuyeHmem Hamnbonee o6WMNX 3aKOHOMEPHOCTEW
Meramupa, 4acTbl0 KOTOPOro SIB/IIETCHA CaM Yesi0BeK.
OfNH U3 HUXKENMEPEUYNCEHHbIX XUMUYECKNX 3/IEMEHTOB 0Obl/
BrepBble 06HAPY>XeH C MOMOLLbID acCTPOHOMUYECKNUX Habsto-
OEHNN. YKaXKNTe, Kakoil MMEHHO.
A. JKeneso.
b. Tlenui.
B. Kwucnopog.
KakoBbl 0CO6EHHOCTM aCTPOHOMMUYECKUX HabNwAEHNR?
YKaXKuTe npaBusibHble YTBEPXAEHUS.
A. AcCTpoHOMMYecKUe HabnwaeHNA B 60/1bLLUMHCTBE Ciy4ya-
€B MacCMBHbI MO OTHOLUEHUIO K M3yYaeMbiM 06beKTaM.
B. AcTpoHOMWYecKUe HabNlAeHNS B OCHOBHOM CTPOATCS
Ha NpoBefeHUN acTPOHOMUYECKNX 3IKCMEPUMEHTOB.
B. AcTpoHOMMYeckue HabNOAEHUA CBA3aHbI C TeM, YTO
BCe CBETW/1a HAXOAATCA OT HAc TaK fajlieKo, YTO HMN Ha
rnas, HU rA4a B Te/IeCKOM He b3 PelnTb, KakKoe U3 HUX
61>Ke, Kakoe gasnblue.
Bam npeasioXxXman Bo3BeCTU acTPOHOMMYECKY 06cepBaTopuio.
["ge 6bl Bbl ee NOCTPOUIN? YKaXKuUTe NpaBusibHble YTBEPXKAEHUA.
A. B npegenax KpynHoro ropoja.
b. [aneko oT KPymnHOro ropoja, BbICOKO B ropax.
B. Ha kKocmumueckoii ctaHuun.
Ana 4ero ncnosib3yT TeslecKonbl MNPy acTPOHOMUYECKUX
HabnaeHNAX? YKaxXuTe rnpaBufibHble YTBEPXAEHUS.
A. [Ona Toro, 4Tobbl NONYYUTb YBe/IMYEHHOE n3obpaxke-
HMe HebecHoro Tena.



ACTPOHOMWA, EE SBHAYEHUWE N CBA3b C APYITUMU HAYKAMU

B. /[Ana Toro, 4tobbl cobpaTb 60MbLIe CBETA U YBUAETb
6onee cnabble 3Be3bl.

B. [ndA Toro, 4tobbl YBENUYNTb Yro/ 3PEHUs, NOJ KOTOPbIM
BUAEH HEOECHbIN 00BHEKT.

MepBblii ypOBEHb

1. KakoBa posb HabnwaeHn B aCTPOHOMMUU, U C MOMOLLbI0O KaKNX
WHCTPYMEHTOB OHU BbINONHATCA?

2. Kakue BaxKHellwmMe Kraccbl HebeCHbIX Tesl BaM M3BECTHbI?

3. KakoBa posib KOCMOHaBTUKW B uccnegosaHum BceneHHoR?

4. Tlepeyuncniute acTPOHOMUYECKUE ABMIEHNA, KOTOPble MOXXHO
HabnwaaTb B TEHEHUE XXU3HN.

5. TMNpuBeanTe npumepbl B3aMMOCBA3N acCTPOHOMWUU WU APYTUX
HayK.

6. AcCTpoHOMUS — OAHa M3 ApPeBHENWUX HayK B UCTOPUUN 4ye-
nosevectBa. C Kakoli LeNbl ApeBHUI 4enoBek Habnawgan 3a
HebeCcHbIMM cBeTMNaMmn? HanuwunTte, Kakume 3agayu nwoam
B APEBHOCTU pellann ¢ NOMOLW b 3TUX HabMwAeHWA.

BTopoli ypoBeHb

1. Toyemy MpoucCxXognUT BOCXOA[ M 3axof CBeTWM/1 Ha HebecHon
chepe?

2. EcTecTBeHHble HayKuM UCMNOMb3YIOT KakK TeopeTuyeckue, Tak
N 3KCNepuUMeHTasbHble MeTOoAbl uccnegoBaHuin. MNouemy
OCHOBHbIM METOAO0M McCAenoBaHW B aCTPOHOMUN SABASETCA
HabnwogeHne? Bo3MoXKHa /1M NOCTaAHOBKA aCTPOHOMUYECKUX
akcnepumMeHTOB? OTBeT 060CHYiTe.

3. Ona peweHus kKakux 3agady MCNOMb3YKT TeslecKonbl Mnpu
HabnwaeHUn 3Bes3n?

4. YBennuyuBaeT M TesleckKon BuUAauMble pa3mepbl 3Be34? OTBeT
MosiCHUTE.

5. [OnAa 4dero vcnonb3ywT Teseckonbl Npu HabnwaeHUn J1yHbl
M nnaHeTt?



w

AcTpoHOMUYecKre HabnoaeHNA

BcnomMHUTe, KakKue CBeAEHUSI MO aCTPOHOMUU Bbl MOSYUYUIN
B Kypcax npupofoBeaeHust, reorpagum, uU3nNKn, UCTopuun.

TpeTwih ypoBEHDb

Moyemy nNpu HabnwageHUAX JIyHbl U NaaHeT B Teseckon uc-
nonb3ywT yBennyeHne He 6osee 500-600 pas?

Mo cBoemy nNuHeliHoMy anameTpy ConHue 6onblie JTyHbl Npu-
MepHo B 400 pa3. lNoyemy X BUAMMbIE YI/10Bble AMaMETPbI
noyTn pasBHbI?

KakoB0o Ha3HadeHMe 06beKTUBA U OKyNndApa B Tesieckone?
Uem pasnumyalnTca onNTUYecKuUe cUCTeMbl pedpakTopa, ped-
JleKTopa U MeHWUCKOBOro Tesieckona?

Uemy paBHbl gnameTpbl ConHua v J1yHbl B YrioBo mepe?
Kak MO>HO yKasaTb pacrnosio)keHue CBeTuUa APYr OTHOCU-
TeNbHO Apyra v OTHOCUTE/IbHO ropu3oHTa?



3.

MPAKTNHECKWME OCHOBbI
ACTPOHOMWUU

CamocTosTeNMbHadA
pa6oTa

3BE3Abl 1 CO3BE34NA.
HEBECHBIE KOOPAWHATbBI. 3BE3AHbIE KAPTbI

MPMMEPbLI PEWEHWMA 3AO0AY

OonunwnTe, Kakne CyTOYHbIE KpPYry onucbiBaniv 6bl 3Be3[bl,

ec/ny 6bl aCTPOHOMMYECKUE HabnoaeHUS NPOBOAWIUNCL: &) Ha

CeBepHoM norntoce; 6) Ha aKBartope.
PeweHue, a) Bugmmoe ABn>KeHMe BCeX 3B€34 MPONCXOANT NPO-
TWB YacoBOM CTPesiKK (EC/IN CMOTPETb B 3€HUT) MO OKPYXKHO-
CTAM, /1IeXalum B NI0CKOCTAX, NapasfieNibHbIX N/10CKOCTH,
cogepykalien NMHUIO ropmn3oHTa. CeBepHbI NOMAKC MuUpa
npun HabnwogaeHun ¢ CeBepHOro nostca 3emM/InM Haxo4uTCs
B 3eHUTe, 6) Bce 3Be3Abl BOCXOAAT MoA4 NPAMbIMU Yriamu
K FTOPM30HTY B BOCTOYHOI 4YacTu Heba M Tak>Ke 3axofsaT 3a
rOpuU3oHT B 3anagHon. HebecHas cepa BpalLaeTcs BOKPYr
ocu, NPOXoAsiLLen Yepe3 Noswca MUpa, Ha sKBaTope pacno-
NOXEeHHble TOYHO Ha JIMHUN MaTeMaTUYecKoro ropusoHTa.

Bblpa3ute 10 4 25 MmnH 16 c B rpagyCcHoOM Mepe.
PeweHwne. 3emna 3a 24 4 coBepwaeT oAMH 060poT —
360°. CneposatenibHO, 360° cOOTBETCTBYIKT 24 4, TOrga
15° — 14, 1° — 4 MUH, 15 — 1 MuH, 15" — 1c. Takum
obpasom, 10 4 25 mmH 16 c cocTaBnAwT 156°19'.
OnpegenvTte Mo 3Be3[HON KapTe 3aKBaTopuasibHble KOOpPAWU-
HaTbl Berwn.
PeweHne. 3amMeHUM Ha3BaHMe 3Be3fbl O0YKBEHHbIM 060-
3HayeHnem (a JIupbl) N Hangem ee MosIoXKeHMe Ha 3Be3f-



3Be3abl 1 co3Be3ams. HebecHble KOOPAMHATbI. 3Be34HbIe KapTbl

HOli KapTe. YUepe3 BooGparkaemyl TOUKY MPOBOAUM Kpyr
CK/IOHEHUSA [0 nepecevyeHUs € HeHGECHbIM 3KBaTOPOM.
[Ayra HebecHOro akBaTtopa, KoTopas JIeXXUT MexXay Tou-
KON BeceHHero paBHOAEHCTBUSA U TOUKOM NepecevyeHUs
Kpyra CK/O0HEeHUA 3Be34bl C HebeCHbIM 3KBATOPOM, $B-
nseTcsa NMpsiMbIM BOCXO0XAEHMEM 3TOW 3Be3fbl, OTCHUTAH-
HbIM BAONb Heb6ecHOro akBaTopa HaBCTpedyy BUAUMOMY
CYyTOYHOMY obpallieHnto HebecHoW cdepbl. YrnoBoe pac-
CTOSAHWEe, OTCYMTaHHOe MO KPYry CK/AOHeHWUs OoT Hebec-
HOro 3KBaTopa [0 3Be3[bl, COOTBETCTBYET CKJ/IOHEHUIO.
Takmm obpas3om, NoNy4YmMm 3HayeHue 6/IM3K0e K TOYHbIM
KoopAanHaTam 3Tol 3Be3abl: a = 18MB7m y=+38°47".

4. Onpegennte MOMEHTbI BOCXoda M 3axoga 3Be34bl a bonbLioro
Mca 22 pekabps.
PeweHne. HaknagHoii Kpyr 3Be3gHOW KapTbl MoBOpayun-
BaeM Tak, 4T0bObl 3Be3fa nepeceksa BOCTOUHYI YacTb ro-
pun3oHTa. Ha nnmbe HanpoTuB O0TMETKWM AdaTbl 22 Aekabps
HaxoAMM MecTHOe Bpems ee Bocxofa. Pacnonaras 3sesgy
B 3aMafHOM 4acTun ropu3oHTa, onpeaesiieM MecTHOe Bpe-
Ms 3axofa 3Be3fbl.
Monyuaem: T =204 20 MuH;, T

5. BbluncnuTe, BO CKOMbKO pa3 Cupuyc sipye MonsapHoi 3se3apl.
PeweHue. Mo onpegeneHunto, Npu pasHoOCcTU B 04HY 3Be3[-
HYH BenununHy (1T) BugMmMas ApKoOCTb 3Be3[ oT/mnyaeTcs
npumepHo B 2,512 pasa. Torga pasHocTb B 5 3Be34HbIX
BE/INYMH COOTBETCTBYET pas/INumMi0 B SAPKOCTU POBHO
B 2,5125= 100 pa3. Tak, 3Be3abl 1-ii BennuynHbl B 100 pa3
Apye 3Be3[ 6-ii BennunHbl. CnefoBaTesibHO, Pa3HOCTb BU-
ONMbIX 3Be3[4HbIX BE/INUUH ABYX UCTOYHWKOB paBHa efu-
HuMue, Korga oAuH u3 Hux sApdye gpyroro B \100 (3Ta
Be/INYMHA NMPUMeEPHO paBHa 2,512). B obuwiem cryyae oT-
HOLIEeHWEe BUAMMOM SAPKOCTUM ABYX A06bIX 3Be3g 1r: 12
CBA3aHO C Pa3HOCTbI0 U4 BUAWMbBIX 3Be34HbIX Be/INYUH
ml u TR NpocTbiM COOTHOWeHueM: 11:12=25127-1K

=5y,
BOC. 3ax
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CBeTunna, ApKOCTb KOTOPbIX MPEBOCXOAUT SIPKOCTb 3Be3j
1T, UMeT HyfeBble U 0T pULATE/bHbIE 3Be34HbIE BENU-
YnHbl (OT, LT n 1. 4.).
3Be3gHble Be/IMUMHbI Cupunyca TX u MonsipHon 3Be3abl TO
Haxognm mn3 Tabnuubl («CNUCOK Hambonee APKUX 3Be3ny»).
Mpn satom Tx=-1,5T, a T, = 2,0/. Nponorapndmupyem obe
YacTW yKa3aHHOro Bbllle COOTHOLUEHUS:

lg— = (r2—tfij)lg 2,512 = (2,1 +1,6) m0,4 =1,48.
’ I 1
Takum obpasom, lg— =1,48. OTcioga, — =30, T. e. Cupu-
2 2
yc apde MonspHoi 3Be3abl B 25 pas.
Kak Bbl fymaeTe, MOXXHO /I A0JIeTETb Ha pakKeTe 00 Kako-
ro-HMbyabL cosse3gus?
PeweHne. Co3Be3gne — 3T0 YC/IOBHO ONpefesieHHbIN yya-
CTOK Heba, B nNpejenax KoToporo okasasiucb CBeTUa, Ha-
XogdAuwmecs OT Hac Ha pasHbIX paccTosHumAx. [losTomy
BblpaXkeHue «fof1eTeTb [0 CO3Be3AMsA» JINLLIEHO CMbIc/a.

PewnnTe ycTHO

UTo Takoe co3Be3fmne? YKaxuTe npaBu/ibHOe YTBEPXKAeHMeE.
A. Tpynna 3Be3f, PU3MYECKN CBA3AHHbLIX MeXAay co60oiA,
HanpumMep, MMeKLL X 0AUHAKOBOE MPOUCXOXAEHME.

B. Tpynna apkunx 3Be3f], pacnosioX)XeHHbIX B MPOCTPaHCTBe
61113K0 ApYr K Apyry.

B. TMopg co3Be3gvem MoHMMaKT obnacTe Heba B npegenax
HEKOTOpPbIX YCTAHOBMIEHHbIX FPaHuL,.

UTo Takoe HebecHas ctepa? YKaKunte npasuibHoe YyTBEPXK-

feHne.

A. Kpyr 3eMHOI MOBEPXHOCTU, OrpaHUYEeHHbIR NUHWENR
ropusoHTa.

B. Boobpaxaemas cepuyeckass NOBEPXHOCTb MPON3BOSbHO-
ro pagumyca, Ha KOTOpYt MPOeKTUPYIOTCA HebecHble cBeTUNA.
B. Boobpakaemas NMHUA, KOTOpas KacaeTcs MoBepxXHOCTH
3eMHOro0 Lapa B TOYKe, e pacnosioxxeH Habnwgaresb.



3Be3fbl 1 Co3Be3aMA. HebecHble KoopaMHATbl. 3Be3AHbIe KapT bl

UTo Ha3blBaeTCA CK/IOHEHMEM? Y KaXKNUTe NpaBuibHOe YTBEPXK-
OeHwue.
A. HanmeHbllee yrioBoe paccTossHMe cBeTuaa 0T HebecHOoro
akBaropa.
B. Yron mexay NMHMEN TOPU30OHTA U CBETUJIOM.
B. ¥Yrnosoe paccTtosiHMe cBeTu/1a OT TOYKN 3EHUTA.
UTo HasbliBaeTCcA MPAMbIM BOCXOXKAEHMEM? YKaxXuTe npa-
BUJ/IbHOE YTBEPXAEHME.
A. Yron mexpay nsockKocTbl HebecHoro mMepuamaHa v nu-
Huel ropusoHTa.
B. Yron mexay nonyaeHHoW AnHWeR 1 0Cbio BUANUMOIO
BpallleHUss HebecHoM cepbl (0Cbio MUpPA).
B. Yron mexay Na0CKOCTAMU 60NbLUNX KPYroB, O4UH
nPoOXoAuT 4Yepe3 MosCbl MMpa U JaHHOe CBETWUJI0, a ApY-
ro — yepes MoaCbl MUPA N TOUKY BECEHHEro paBHOAEH-
CTBMSA, HaxXoAsLWYOCA Ha HeEGECHOM 3KBaTope.
3Be34bl MMEKT pasHyl APKOCTb M uBeT. K Kakum 3Be3gam
0THOCUTCA Hawe Co/HLUE? YKaXuTe NpaBU/ibHbIA OTBET.
A. K 6enbim.
B. K entbiMm.
B. K KpacHbIM.
Camble spKue 3Be34bl rpedyeckunii acTpoHoM Tmnnapx Hassan
3Be34aMu MepBOM BEMIMUYUHLI, a caMble c/llabble — 3Be3gamMu
wecToli Be/IMYNHBLI. Bo CKONbKO pa3 3Be3abl 1-i BeAUUUHDI
Apye 3Be34 6- Be/IMUUHbBI? Y KaXXNTe NpaBu/ibHbIA OTBET.

A. B 100 pas.
B. B 50 pas.
B. B 25 pas.

MepBblil ypoBEHb

Mouemy TlMonApHaa 3Be3ga He MEHSAET CBOEro MoJIOKEHUA
OTHOCUTENIbHO FOPU30HTa MPWU CYTOYHOM ABUXKEHUN Heba?
Kak pacnonaraeTtcs oCb MuMpa OTHOCUTE/IbHO 3eMHOW 0CU?
OTHOCUTEe/IbHO MNI0CKOCTU HebecHOro MmepuguaHa?

B Kakmx Touykax HebeCHbI 3KBaToOp nepecekaeTcs C JIMHUENR
ropmsoHTa?

11
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B kakom Hanpas/ieHWU OTHOCUTENIbHO CTOPOH FOPU30HTA
BpaliaeTca 3emMns BOKPYr cBoel ocu?

B KakuMx To4Kax UeHTpa/ibHbli MepuamaH nepecekaeTcs
C TOPU3OHTOM?

Kak npoxoguT MAOCKOCTb MaTeMaTUYyecKoro ropusoHTa oT-
HOCUTEJIbHO MOBEPXHOCTU 3eMHOro Lwwapa?

BTopoli ypoBeHb

Haiante Ha 3Be3fgHOM KapTe sipkue 06beKTbl (onpegenuTe
UX Ha3BaHue), umewLLne NPN6IN3NTENbHbIE KOOPAUHATbI:
1) a =15mR0m 8=-9°20"; 2) a =3M0m 5=+47°50".
OnpegenuTe Mo 3Be34HON KapTe 3KBaTopuasibHble KOOPAUHATHI
cneaywuwmnx 3eesn: 1) a bonbwon MegBegnubl; 2) p Kuta.
Bbipasnte 9 4 15 MuH 11 c B rpafyCHoOi mepe.

HangnTte Ha 3Be34HON KapTe sipKue 06beKTbl (onpeaenute
MX HasBaHue), MMewuine NPM6AN3NTENbHbIE KOOPAUHATHI:
1) a =19h80m 5=+28°00"; 2) a =4B6m 8=+16°30".
OnpegenuTe Mo 3Be34HON KapTe 3KBaTOpuasibHble KOOPAUHATbI
cnefywmnx 3sesn;

1) a Becos; 2) y OpuoHa.

Bbipa3nte 13 4 20 MMUH B rpagycHoii mepe.

B kakom co3Be3fuun HaxoauTca JlyHa, ecsin ee KoopAUHAaThI
a =20M80m 8=-20°?

Onpegenute No 3Be3[HOM KapTe co3Be3jue, B KOTOPOM Ha-
xoauTca ranaktmka M 31, ecnm ee koopguHatbl a =00m
8=+41°16".

TpeTwnih ypoBeHb

Cawmble «cnabble» 3Be34bl, AOCTYMHbIe ANA HabnwaeHUs Kpyn-
HEMWMMN Teneckonamu Mmupa, — 3To 3Be3abl 31-ii 3Be3gHOI
BeNNUYMHBLI. BOo CKONbKO pa3 OHW cnabee, yem 3Be3gbl 1-i
BE/IMYUNHBI?

Y 3Be3abl 6/71eCK MeHSAeTCcA 0T MUHMMYMa K MakCuMyMmy Ha
3 3Be3Hble Be/IMYNHbI. Bo CKONbKO pa3 MmeHsAeTcA ee 6/1eck?



FoAnyHOe fBUXKEHME coMHUA. DKINNTUKa. 3aTMeHna ConHua v JlyHbl.

HailignTte oTHOoweHMe 6necka ABYX 3Be3f, eCNn UX BUANMbIe
3Be3Hble BE/IMYUHbI paBHbl cooTBeTcTBEHHO T = 1,00¢
mT2=12,00T.

Bo ckonbko pa3 CoJsiHue BbIFNAANT Apye, yem Cwupuyc,
ecnun 3Be3gHasa BenunumHa ConHuya ml =-26,74“, a Cupuyca
T2=-1,46""7

BbluncnnTte BO CKO/bKO pa3 3Be3ga a bonbworolMca (T1=
=-1,46") apye 3Be3gbl a Jlebegsa (T2=1,25%).

Bbluncnnte BO CKOMbKO pa3 3Be3ga Cupuyc (T/F-1,46%)
Apye Bern (T2=0,03%).

CamocTodaTeNbHas
paboTa

rOANYHOE ABWXEHWE COJTHUA. SKTNMTUKA.
SATMEHWA COTHLUA N NYHbI

MPMNMEPbLI PEWEHWMA 3AO0AY

Ha ckonbko cMellaeTcss ConHLe Mo SKIMNTUKE KaxKabliA AeHb?
PeweHune. B TeyeHue roga CosiHUE ONMCbIBAET MO 3K/UM-

TUKe Kpyr B 360°, noatomy 360 ------ =1° B geHb.

365 pgHel
Moyemy CoJIHEYHbIE CYTKM Ha 4 MUH A/IHHee 3Be3HbIX?

PeweHwne. Motomy uTo, 3emMns, Bpallasicb BOKpPYr co6-
CTBEHHOW ocu nepuogom 23 4 56 MWH, TaKXXe OBUXKET-
ca no op6ute Bokpyr ConHua. 3eMns Ao/XKHa chenatb
4yyTb 60NblUe 0A4HOr0 060poTa BOKPYr cBoel ocu (T. €. Ha
4 MUWH), 4T06blI AN OAHOW M Tol Xe Touku 3emnum ConH-
Le BHOBb Habnwganocb Ha HebecHOM MepuguaHe.

O6bACHUTE, noyemy JlyHa eXXeHEeBHO BOCXOAUT B cpefHeM
Ha 50 MWH Mo3>)Ke, YeM HaKaHyHe.
PeweHne. B gaHHbI geHb B MOMEHT Bocxoga JlyHa Haxo-
AnTcAa B onpefesieHHOM co3Be3auun. CnycTta 23 4 56 MUH,
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MPAKTUYECKMWE OCHOBbl ACTPOHOMINU

4.

6.
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Korga 3emMsi 3aBEPLIUT OAWH MOSIHbIA 060pPOT BOKpPYr
CBOEV ocKu, 3TO co3Be3gue cHoBa B30MAeT, HO JlyHa 3a
3TO BpeMsl MepemMecTUTCSA NMPUMepPHO Ha 13° B BOCTOYHOM
HanpaB/eHMN MO0 OTHOLWEHWID K 3Be3gaM, U ee BOCXOS
Mo3TOMY HacTynuT Ha 50 MUH Mo3Xe.

Moyemy A0 TOro, Kak KocMU4YecKue annapatbl obnetenu JlyHy
n choTorpadupoBann ee ob6paTHYI0 CTOPOHY, /K0AUN MOrn
BUAETb UL OHY €e MOJI0BUHY?
PeweHne: Mepuoa BpawieHUs JIyHbl BOKPYr OCU paBeH
nepuogy ee obpawieHnUs BOKPYr 3emMaum, Tak YTO OHa BCer-
Aa obpauweHa K 3emsie 04HOW W TOW >Ke CTOPOHOIA.

Kakoii HanbonbLluel BbICOTbl gocTuraeT Bera (a = 18I87m
(6 =+38°47") B MockBe (Q=55°45")?
PeweHune. Bocnonb3yemca ansa
pelweHnsa 3agaydym  yYepTedXKoMm
HebecHoOW ctepbl B npoekummn
Ha NJI0OCKOCTb MepuaunaHa.
ZZ1 — oTBecHas JINHUSA;
PP1— ocb mupa;
QQ1 — HebecHbIi akBaTOp;
NS — IMHUA TOpU30HTA.
h — BbIcoTa cBeTuia M
B BEpPXHel KynbMMHaUWUWU;
5 — CKJ/IOHEeHWe cBeTuNa,
® — WwunpoTa MeCTHOCTNU.
Ecnu reorpacdmnyeckas wmpota M3BeCTHA, TO SIeFKO BblYUC-
NNTb BbICOTY CBETU/IA B BEPXHEW Ky/bMUHaLUN:
h=90°- o+ 8.
Torpa h =90° - 55°45' + 38°47' = 72°2".
Mouemy B HOBOMTYHUE JlyHa c 3emMnun He BUaHa?
PeweHune. JZTyHa B 3TO BpeMS HaxoAUTCA MO Ty >XKe CTOPOHY
oT 3emMnu, 4To 1 ConHue, a N03TOMY K Ham obpalieHa TeM-
Has, He ocBeweHHas ConHUEM MOM0BMHA JIYHHOrO Lapa.



[ognyHoe ABM>KeHMe cofHua. OknunTuka. 3aTMeHnsa ConHua v JTyHbl

B Takom nosioxxeHun 3emnu, JlyHbl n ConHua Ans >Xute-
nen 3eMnin MOXKeT MPOM30ATU colHevyHoe 3aTMeHue. OHo
6blBaeT He Ka)KAoe HOBOJSIYHUe, TakK Kak JlyHa npoxoauTt
06bI4YHO B 3TOI (hase Bbile MW HUMXKe Aucka ConHua.

7. OnNuwnTe, KaK N3MeHu10Ccb NnosiodkeHne CosnHua Ha HebecHom
cthepe ¢ Havana y4yebHOro roga Ao AHS NpPoBeAeHUs camo-
CTOATENbHON paboThl.

PeweHue. Mo 3Be34HOM KapTe HaxoAuM nosioXkeHue CoMH-
ua Ha aKNMNTuKe 1 ceHTA6pA U B AeHb MNpoBefeHUs ca-
MOCTOATeNbHOW paboTbl (Hanpumep, 27 okTa6pAa). 1 ceH-
TA6pa ConHue HaxoAawmnocb B cO3Be3aun JlbBa M MMESO
CKJIOHeHue 5 =+10°. ABurasacb no aknuntmke, ConHue
23 ceHTAbOpsA nepecekno HebeCHbI 3KBATOP W MepeLuno
B IO)KHOe nonywapue, 27 oKTA6ps OHO HaxoauTca B CO-
3Be3aunm BecoB M mnMmeeT CKNoHeHme 5=-13°. To ecTb
K 27 okTA6psa ConHue ABMXXeTCA No HebecHoW cgepe, Bce
MeHbllEe MOAHUMANACh Haj FOPU30HTOM.

8. TlMouemy 3aTMeHWMs He HabMOAATCA KadKabli MecsaL?
PeweHne. TMOCKONbKY MNAOCKOCTb JIYHHOW Op6uUTbl Ha-
KNOHEHa K MJ0CKOCTU 3eMHOW op6uThl, TO, Hanpumep,
B HOBOJ/IYHUN J1yHa He OblBaeT Ha JIMHWUW, coeAunHsALLel
ueHTpbl ConHua 1 3emau, a NOTOMY JIyHHasi TeHb MNpPOoi-
AeT MMMO 3eMIM U COJTHEYHOro 3aTMeHus He 6ygeT. Mo
aHanormyHom npmumHe JlyHa He B KaXKfo0e MOMHOMYHUE
NPOXOANT Yepe3 KOHYC 3eMHOM TeHMU.

ConHuge

He6naronpusiTHbie ycnoBus
AN HACTYNNeHns 3aTMeHui

15
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Bo ckonbko pa3 JlyHa ObicTpee CosiHUa nepemMeuiaeTcsa no
Heby?
PeweHne. ConHue u JlyHa ABMXXYTCA No Heby B Hanpas-
JIEHNN, NPOTUBOMO/IOXKHOM CYTOYHOMY BpallieHUo Heba.
3a cyTkun ConHue npoxognt npubnmantensHo 1°, a JlyHa —
13°. CnegoBaTtesnbHO, JTyHa nepemeliaeTcs rno Heby B 13 pa3
6bicTpee ConHua.

Uem oT/nyaeTcsa No opme yTpeHHU cepn JTyHbl OT Beyep-

Hero?
PeweHune. B cesepHOM nonywapum 3eMnu [0 MOSTHONY-
HUA, KOTopoe HabnwpaeTcsd B BeYepHUE 4acbl, Mpasblii
Kpal J1yHbl CBeT/bI N nMmeeT opmy nonykpyra. JlyHa
HaxoguTca Ha pacctodHum B 20—50° BocTo4YHee (ne-
Bee) ConHuya. lMocne nonHonyHua JlyHa Habnwpaetca B
yTpeHHMe Yachl: fieBas yacTb eé ApkKas, nMmerwuian gopmy
nonykpyra (HanommHaeT 6ykBy «C»). B 3To Bpems /iyHa
HaxoguTca Ha pacctoaHuum B 20—50° K 3anagy (Bnpaso)
ot ConHua.

PewnTe yCcTHO

UTo Ha3blBaeTCH IK/AUMNTUKON? YKadXkuTe npaBusibHOe YTBEPXK-
OeHne.
A. Ocb BUANMOro BpalleHUs HebecHOW cdepbl, COegNHSII0-
was oba nontoca mupa.
B. ¥Yrnoeoe pacctosgHue cBeTuAa OT HebeCcHOro skeatopa.
B. Boobpaxxaemas nuHUA, 1o Kotopoii CosHLe coBepLuaeT
CBOE BMAMMOE rofoBOe ABMXKEHME Ha (hOHe CO3Be3AWiA.
YKaXuTe, Kakue 13 nepevyuncrieHHbIX HMXe co3Be3gunii ABNS-
l0TCA 304MaKanbHbIMMU.

A. Bogoneii.
B. Crpeneu,.
B. 3asu.

YKaxXunTe, Kakue M3 MepeyvyncrieHHbIX HUXe co3Be3auii He
ABNSAOTCS 304MaKabHbIMU.



[FognyHoe gBU>KeHME conHua. AKIMNTuUKa. 3aTMeHnA ConHua v J1yHbl

A. Teneu.
B. 3meeHocel,.
B. Pak.

4. YT0 HasbiBaeTcsa 3Be34HbIM (MU cUAepUYecKUM) Mecsuem?
YKaXuTte npaBusibHoe yTBepXXAeHue.
A. Tepuopg obpaweHns JTyHbl BOKPYT 3eMan OTHOCUTESTbHO
3Be3/.
B. TMpomMeXyToK BpeMeHU MeXAy ABYMSA MOSIHbIMW 3aTMme-
HUAMN JTyHBbI.
B. T1pomeXyTOoK BpPeEMEHU MeXAY HOBOSTYHMEM U MOJTHO-
NnyHunem.
5. UT0 Ha3blBaeTca CUMHOAMYECKUM MecAauemM? YKakute npa-
BUJ/IbHOE YTBEPXXAEHUE.
A. TlpomeXXyTOK BpemMeHU MeXAay MOSIHO/TYHUEM U HOBO-
NyHVEeM.
B. T[pomeXXyToK BpemMeHU MexXAay ABYMA nocnefoBaTesib-
HbIMW 0AVWHaKOBbIMU ha3amu J1yHbI.
B. Bpems obpaiieHns JTyHbl BOKPYF CBOEN OCW.
6. YKaunte AAUTENbHOCTb CMHOAMYECKOT0 Mecsua JTyHbl.

A. 27,3 cyrT.
B. 30 cyrT.
B. 29,5 cyrT.

MepBblili ypoBEHb

1. Tlo4yemy Ha 3Be3[HbIX KapTax He yKa3aHo MosioKeHue naaHeT?

2. B Kakom HanpaB/ieHUN NPONCX0ANT BUAUMOE FOAUNYHOE ABU-
>XeHune CoNHUA O0THOCUTENbHO 3Be347?

3. B kakom HanpaBneHUW MPOUCXOANT BUAMMOE ABUXKeHUE JTyHbI
OTHOCUTENbHO 3Be3a?

4. Kakoe nosiHoe 3aTMeHue (COMTHEYHOe WAWN NIYHHOE) NpoAos-
XXuTtenobHee? lNMoyemy?

5. Halignte Ha 3Be34HON KapTe co3Be3aue, B KOTopoMm ConHue
Haxogunocb 1 mas.

6. BcnieactBue 4yero B TeUeHWe roga U3MEHSETCA MOJIOXKEHUE
Toyek Bocxoga v 3axopa ConHua?

17
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BTopoi ypoBeHb

a) UTto Takoe 3knuntuka? Kakume co3Be3fnsi Ha HeW Haxo-
narca?

6) HapwucyiiTe, Kak BbIrnaguT JlyHa B nocnegHell yeTBepTu.
B Kakoe BpemMs CYTOK OHa BuaHa B 3Tol hase?

a) Uem 06ycnoBneHo rognyHoe Buagmmoe AsudkeHue CofiHUA
Mo 3aKJANMNTUKE?

6) HapucyiTte, KakK BbIrnagut JlyHa MeXAy HOBOSYHUEM
M NMepBO YeTBEPTLIO.

a) Hangnte Ha 3Be34HOI KapTe co3Be3fue, B KOTOPOM CerogHs
HaxoauTca CosnHue.

6) Moyemy NoOJIHble NYHHblIEe 3aTMeHUs HabNwAalTCA B 0f-
HOM M TOM >e MecTe 3emM/IM BO MHOr0 pas 4alle, HexXenu
NoJIHble COJSIHEYHble 3aTMEHUNA?

a) MoXXHO nin paccMmaTpuBaTtb rogosoe ABudkKeHue ConHUa no
3KANNTUKE KaK AoKas3aTeNnbCTBO obpaleHUs 3eMan BOKPYr
ConHya?

6) Hapucyite, Kak BbIrnaguT JlyHa B MepBoOii 4eTBepTU.
B Kakoe BpemMs CYTOK OHa BuaHa B 3Tol hase?

a) KakoBa npununHa sugmmoro ceeta J1yHbl?

6) HapwucyinTte, Kak BbIrnaauTt JlyHa BO BTOpOii 4eTBepTWU.
B kakoe BpeMsi CyTOK OHa BbIFrNs4UT B 3Tol hasze?

a) Bcnencreume vero nameHseTca nonygeHHas Bbicota ConHua
B TeyeHue roga?

6) HapucyiiTe, Kak BbIrnaguT JlyHa MexAay MO/IHOYHUEeM
M nocnegHer 4yeTBepThbiO.

TpeTwih ypoBeEHDb

a) CKO/MbKO pa3 B TeveHue rofa MOXHO yBUAeTb Bce asbl
J1yHbI?

6) MonypeHHas BbicoTa ConHua pasHa 30°, a ero CK/I0HEHMWE
paBHO 19°. OnpegennTte reorpamMyeckyto LWWNPOTY MecTa Ha-
6nogeHns.

a) Moyemy Mbl BUAUM € 3eM/IM TOJIbKO OAHY CTOPOHY J1yHbI?



FognyHoe ABM>KeHMe conHua. AkNunTuka. 3aTmeHna ConHua v JlyHbl.

6) Ha kakoi BbicoTe B KannHuHrpage (= 54°43") npouncxo-
OVUT BepXHAA KynbMWHauus 3Be3abl AHTapec (a = 16829L
8=-26°26")? CaenaiiTe COOTBETCTBYIOLW M YepTeX.

a) Buepa Habnwpganocb fiyHHoe 3aTMeHume. Korga MOXHO
oXunpaTtb 6umKainlee coiHeYHOe 3aTMeHUe?

6) 3Be3ga Mwupa co ck/ioHeHnem -2°59' Habnganack B EKa-
TepuHbypre Ha BbicoTe 30°1[ t>KHOro Heba. OnpepgenuTte
reorpadgunyeckyto wupoty ExkatepuHbypra.

a) Mouemy nosiHasa asa NYHHOro 3aTMEHUS NPoJosIKaeTCs
ropaszo [o/ibllue, HeXXenn nonHasa hasa Co/THEYHOro 3aTMeHuUNA?
6) KakoBa nonygeHHas BbicoTa ConHua 21 mapTa B NyHKTe,
reorpaguyeckas BbicOTa KOTOPOro paBHa 52°?

a) KakoB MMHUMAaNbHbIN NPOMEXYTOK BPEMEHU MEXAY COJI-
HEYHbIMW U NTYHHbIMW 3aTMEHUAMUN?

6) Ha kakon reorpadguyeckoin wmnpote ConHue 6yaeT Kynb-
MWHUpOBAaTb B MosfeHb Ha BbicoTe 45° Hag ropu3oHTOM,
ecnn B 3TOT AEHb €ro CK/J0HeHue paBHO - 10°?

a) JlyHa BuAHa B nocnegHer 4vetBepTu. MoXeT /inm yepes
Hefent 6bITb SIYyHHOE 3aTMeHMe? OTBET MOSACHUTE.

6) KakoBa reorpacuyeckaa wuporta mecta HabnwpgeHusd,
ecnn 22 nwoHa ConHue Habnwpganocb B MNOMAEHb Ha BbicOTe
61°?
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CTPOEHUME COJ/IHEYHOW CUNCTEMBbI

CamocToaTeNbHadA
pa6boTa

BNAVNMBIE ABVXXEHWA MITAHET.
3AKOHbI KETMNEPA

MPMNMEPbLI PEWEHWMA 3AL0AY

1. Kak oT/iM4uTb Mo BHELLUHEMY BUAY MNiaHeTy OT 3Be3abl?
PeweHue. BHewHMe oTAnunsa cnegytouime: 3Be3abl Mep-
LawT, a CBeT OT MJilaHeT POBHbINA, CMOKOWHbIW. pu Ha-
61104eHUN B TEMECKON y MjaHeT MoryT Habnwgatbes au-
CKW, a 3Be3fbl Bcerga BbIrNAAAT CBETALWMMUCSA TOYKAMU.

2. Kakyto nnaHeTty, OOCTYIMHY ANns HabtogeHUA HEBOOPY>KEH-
HbIM rf1a30M, TPYAHO OTbICKaTb Ha Hebe? MNMouemy?
PeweHne. Mepkypuin — camyto 6nun3kyto K CoaHuUy nna-
HeTy. N3-3a cBoen 61mM30cTm K ConHUY 3Ta niaHeTa 60/b-
WYy YacTb roga HaxoAuUTCA B CyMepeyHoe BpPemMs CYTOK.
MockonbKy 651eck MepKypusa mMeHsieTcs ewe m ot -1,9¢
no 5,57, nnaHeTta Naoxo 3amMeTHa.

3. Onpegenute cnHoamn4veckuii nepuog obpaweHmnsa MepKypus,
3Has, 4YTo ero 3Be34Hbl Nepuog obpalleHnsa Bokpyr CosHua
paseH 0,24 ropa.

PeweHne. Yrnosasa ckopocTb 3emanm (yros, onucbiBae-

o

MbI €10 3a CyTKVI) coctaBndAeTr ------- , yrnopas CKoOpoOCTb

o

Mepkypua — — — rfae — 4yuncno cyTok B rogy, T —

3Be3HbIi Nepuog obpalleHUst NaaHeTbl, BblpaXKeHHbIl
B cyTkax. CregoBaTesibHO, 3a CYTKW 3em/si 06roHsieT

20



Bugnmble aBm>KeHUA nnaHeT. 3akoHbl Kennepa

360° 360°
NnNaHeTy H a ----------------- . Ecnn & — cuHoguyecknmn ne-

pvog naaHeTbl B CyTKaxX, TO 4yepe3 S cyTokK 3emnas o6ro-
HWUT nnaHeTy Ha 360°, T. e.

360° 360° a0 _ézl_____l _____ _

[Ana BHYTpPeHHMX nnaHeT, obpawjaolimxcs 6eicTpee, 4em 3em-
na, Ts>T (nnaHeTa 6yaeT 06roHATb 3ems110), Hafo nucatb:
i -i__L

S~T rBnm

OTKyga nosiyyaem S—T-T 8—024.1—0316(r0a)
yA Y CT-T' T o076 A

unn 115,3 cyrT.

BbluvcnnTte nepuog o6paileHms HenTyHa Bokpyr CosHua,
3Hasl, uUTo ero cpegHee pacctosiHue oT CosHua pasHo 30 a. e.
PeweHne. Bocnonb3yemcsa TpeTbUM 3akoHOM Kennepa:

2

-2- ——g roe T, — 3Be3gHbIN nepuog HenTyHa, a, —
ue

cpefHee pacctodHue oT ConHua (bonbwas nosyocb opbu-
Tbl), Te — 3Be34HbIA Nepuog 3eMnn, a@ — 6onbWwan MNo-
nyocb 3eMHoi opbutel (1 a. e.).

Té-aS ledB
Torpa TH = \ i H, oTkyga TH=J—-— =164,3 (roga).
a

Onpepenute pacctosaHue ot Co/sHUa 00 YpaHa, 3Has, 4To
nepuvog obpalleHns YpaHa Bokpyr ConHua paBeH 84 T.

a
PeweHue. Mo TpeTbemy 3akoHy Kensnepa W— § OTKY-

fa ay=»yY ~8, torga ay =74 1=192(a. e.).
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CTPOEHUWE COJIHEYHOW CUCTEMBbI

6. CwuHogmyeckunii nepuog nnaHetbl 500 cyT. OnpegenvTe 60/b-

LLIYIO MOSyOCb ee opbuTbl U 3Be3HbIV Nepuog obpalleHus.
PeweHune. BonblWyo N0AYy0oCb OP6UTLI MOXHO ONpeaennTb

n3 TpeTbero 3akoHa Kennepa: —

3 a\T2
— ,0TKypa a = -/ -

a 3Be3[Hblii Nepuoa — W3 COOTHOLUEHUS MEXXAY cuaepu-
YECKMM W CUHOAWYECKUM mnepuogamu:

1 =— - — (ecnn nnaHeTa BHELUHASA)
STO9 T

1 - — (ecnn nnaHeTa BHYTPEHHASA).
S 1T 1@

TS o S.T
Torpa ng__ (pna BHewHe) U T = -

OJ151 BHYT-
s ( y
peHHeRn).

_ 363 300
.............. = 1352 (cyT) =3,7 roga (BHELIHASA nnaHeTa),
~ 500-365

=211 (cyT) =0,58 roga (BHYTpeHHASA naaHeTa)

(3.7)

=2,4 (a. e.) — ecnu nnaHeTa BHeLIHAA

(a. e.) — ecnn nnaHeTa BHYTPEHHASA

PewnTe ycTHO
1.

BHYTPEHHUMU.
A. BeHepa.

B. Mepkypuii.
B. Mapc.

YKaKuTte, Kakvue 13 nepevyucsieHHbIX HUXKe MNaHeT ABNATCA
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Buanmble gBu>keHUs niaHeT. 3akoHbl. Kennepa

YKaxXnTe, Kakme 13 nepeyncsieHHbIX HMXXe NnnaHeT ABJIAKTCA
BHELLHNMMN.

A. 3ewmns.
B. HOnwutep.
B. YpaH.

Mo kKaknm opbuTam ABWMXKYTCA nNaaHeTbl BOKpyr ConHua?
YKaxKuTe npaBubHbIi OTBET.
A. T10 OKPY>XHOCTAM.
B. [Mo annuncam.
B. T[lo napa6onam.
Kak nameHsTCca nepuogbl obpaleHnsa naaHeT ¢ yaaleHnem
nnaHeTbl oT CosiHUA?
A. UYem panbwe nnaHeta oT ConHua, TeM 60/bLUe ee Nepmog,
obpalleHnsa BOKPYT Hero.
B. Tepnoa obpalieHNa naaHeTbl He 3aBUCUT OT ee paccTo-
AHna o ConHua.
B. Uewm panblie nnaHeta ot CosHUA, TEM MeHbLUE ee Mnepuos
obpalyeHus.
YKaXunTe, Kakve K13 NepeyvyncrieHHbIX HUXKe MNJIaHeT MOoryTt
Haxo4UTbCA B BEPXHEM COeAUHEHUMN.

A. BeHepa.
B. Mapc.
B. TlnyToH.

YKaXknte, Kakue M3 MepeyncsIeHHbIX HUXe MiaHeT MoryT
HabnwaaTbcA B MNPOTUBOCTOSAHUMN.

A. Mepkypuin.

B. HOnwutep.

B. CatypH.

MepBbI YPOBEHDb

MoxeT fin 6bITb MepKypuini BUANMbBIM MO Bevepam Ha BOCTOKE?
MnaHeTta BugHa Ha yrnosom pacctodHum 120° ot ConHua.
BHewHAA nn aTa nnaHeTa UNN BHYTPEHHAA?

MoueMy coegUHEHNSA He cUNTAKT YA06HBIMU KOHpUrypaunamm
ANnA HabnwaeHUA BHYTPEHHUX U BHELWHUX MaHeT?
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B KaKux KOH(UTypaunsax Xopowo BUAHbI BHELLHWE M/1aHETbI?
B KakKMX KOH(Urypaymsax xopowo BUAHblI BHYTPEHHWE nia-
HeTbl?

B Kakoli KoHurypaumm MoryT 6biTb U BHYTPEHHME, N BHELL-
HMe njiaHeTbl?

BTopoi ypoBeHb

a) Kakuve nnaHeTbl He MOryT HaxoguUTbCA B BepPXHeEM coefu-
HeHUn?

6) Uemy paBeH 3Be3fdHbli nepuop obpauieHns HOnurtepa,
eCcnn ero cMHoAu4Yeckuii nepuod paseH 399 cyT?

a) Kakne nnaHeTbl MoryT Habnwgatbca B NPOTUBOCTOAHUN?
Kakue He moryT?

6) Kak 4acTo nNoBTOpPAKTCA NMPOTUBOCTOSAHMA Mapca, CUHO-
Avdeckuii nepuof Kotoporo 2,1 3eMHbIX roga?

a) B kakoih KoH(uUrypaumm n novyemy ygobHee Bcero Habto-
partb Mapc?

6) OnpegennTe 3Be34HbLIN Nepuos obpaweHns Mapca, 3Has,
UYTO ero CMHoAMYeCKNn Nepuog paBeH 780 3eMHbIX CYT.

a) Kakue nnaHeTbl HE MOTYT HaxoAUTbCA B HUXKHEM coefu-
HeHUN?

6) Yepe3 KaKoli MpoMeXyTOK BpeMeHW MOBTOPSAKTCSA MO-
MEHTbl MaKCMManbHOW ypaaneHHOCTU BeHepbl oT 3emsu,
ecnun ee 3Be3[HblMi Nepuoj paBeH 225 3eMHbIX CyT?

a) Kakune nnaHeTbl MOryT 6biTb BUAHbI pAAoM ¢ J1yHOW BO
BpeMSA MOSHONYHUA?

6) YUemy paBeH 3Be34HbIi nepuos obpalieHus BeHepbl BO-
Kpyr ConHua, ecnv ee BepxHue coeguHeHuns ¢ ConHuem rno-
BTOPATCA 4yepe3 3eMHbIX 1,6 roga?

a) MoxxHo nn HabnwgaTe BeHepy yTpoMm Ha 3anaje, a Be4epom
Ha BocTOKe? OTBET MOSAACHUTE.

6) Kakoi 6ypeT 3Be3gHbli nepuop obpalleHUsA BHeLlHel
naaHeTbl BOKPYr ConHua, ecnm ee NPOTUBOCTOAHUA 6yayT
NOBTOPATLCA 4vepe3 3eMHbIX 1,5 roga?



Bugnmeble aBu>KeHna nnadeT. 3aKoHbl Kennepa

TpeTwnih ypoBeHb

a) Kak MeHsieTcA 3HauyeHWe CKOPOCTU [ABUXKEHUSA TMJaHeTbl
npu ee nepemelleHNnN ot adennsa K nepurenmnio?

6) Bonbwasa nonyocb opbuTtbl Mapca 1,5 a. e. Uemy paBeH
3Be34HbI nepuog ero obpauieHmns Bokpyr ConHua?

a) B kakol TouKe 3N/IMNTUYECKON OopbUTbl NoTeHUManbHas
3HEpPrnsa UCKYCCTBEHHOrO CMyTHUKAa 3eMn MUHUMasbHa, a B
Kakoil — MakcumasnbHa?

6) KakoBa 60nblias nosiyocb opbuTbl Mepkypusa npu ABu-
XeHnun Bokpyr CosHua, ecnu ero rnepuog obpalieHus BO-
Kpyr ConHua paseH 0,241 3emHoro roga?

a) B kakol TouKe 3NNMNTUYECKOW OpO6UTbI KUHeTu4yecKasi
3HEepPrusa UCKYCCTBEHHOrO CNyTHUKAa 3eM/IM MUHUMaIbHA N B
Kakoii — MakcumasnbHa?

6) 3Be3aHbI nepuoa obpaweHua KOnuTepa Bokpyr ConHua
coctaBnset 12 net. KakoBo cpefHee paccTossHuMe oT HOnuTe-
pa po ConHuya?

a) UTto Takoe op6buTta nnaHeTtbl? Kakyt opMy nmeroT opbu-
Tbl NaaHeT? MoryT fin CTONKHYTbCA 60NblUMe NNaHeTbl Npu
CBOEM ABWXXeHUU BOKpyr ConHua?

6) OnpegennTb MNPOAO/KUTENbHOCTL MapCUMaHCKOro roga,
ecnn Mapc yganeH ot Co/siHUA B cpefHeM Ha 228 M/IH. KM.

a) B kakoe Bpems roga nnMHeliHasi CKOPOCTb ABMXXeHUSA 3emn
BOKpyr CofiHUa Haubonbwas (HaumeHbllas) U novyemy?

6) YUemy paBHa 6onbwas nosiyocb opbuTbl YpaHa, ecnu
3BE34HbIA nepuog obpawieHnsa 3ToM niaHeTbl BOKpYr COJSH-
ua coctaBnsaet 84 3eMHbIX roga?

a) Kak n3meHs0TCA KMHeTMYecKas, noTeHuansHasa 1 nosHas
MexaHun4yeckasa aHeprus nnaHeTbl Npu ee ABUXEHNN BOKPYT
ConHuya?

6) Mepwnopg obpaweHna BeHepbl BOKpYT ConHua paseH 0,615 3em-
Horo roga. Onpegenute pacctosaHue oT BeHepbl go ConHua.
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CTPOEHUWE COJIHEYHOW CUCTEMBbI

CamocTodaTeNbHas
pa6boTa

JBVXXEHUE HEBECHbIX TE/T MO AEVCTBUEM
CUN TArOTEHUA

MPMMEPbBI PEWEHWMA 3AOAY

1. OueHunTe maccy CosHua, cumTasa pacctoaHne Mexxay' CosHLueMm
n 3emMneni paBHbIM 150 MSIH KM. 3eMns ABMXKETCS BOKPYT
CosiHya co ckopocTbio 30 Km/c.

PeweHwne. LleHTpocTpeMuTenbHOe ycKopeHne 3eMnuv npwu

ee ABM>XeHUN Bokpyr ConHua a = e JT0 Xe ycKopeHue

MO>XHO HaWTn M3 BTOpOro 3akoHa HbloTOHa U 3aKoHa Bce-
MNPHOTO TATOTEHWUNA!

OTcioga Haxoamm maccy ConHua:

M = aR2 vR
C M3 G
MpoBepM eaUHULbLI BENTUYUH:
[Mc} = M" BV KT’ M eKT2 - r
c2eH «m2 KI =M
MoacTtaBMM YMC0Bble 3HAYEHUS:
(3 104)2 150 109
c = -
c 6,67 10
Takunm obpaszom, macca ConHua NpumMepHo paBHa 2 <103 kr.

= 2 MO (Kr).
v

2. Macca HeKOTOpoi nnaHeTbl B 3 pasa MeHbLLe Maccbl 3eM/n.
KakoB pagmyc 3TOW naaHeTbl, ec/in YCKOPeHmne cBO60AHOro
nageHna Ha ee NOBEPXHOCTU Takoe >Ke, Kak Ha 3emse?
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PeweHne. Kak cnegyetr wv3 BTOpPOro 3akoHa HbHTOHa
, M
M 3aKoHa BCEMWPHOro TAroTeHUsa, m g—G—%T— (T —
L,
mMacca Tena, HaxoAslerocsa Ha nosepxHocTn 3emnn). OT-

Mn
R

cloga nosyyaem: g = é%}a Ahanormuno: g =6 oT-
d

KyAa cnegyeT, uto Ra=R MX
M )
MoacTtaBnss YUCMOBble 3HAYEHUS U BblUUCAASA, MNOJSlyyaeMm,
4yTo paguyc aTon nnaHeTbl 3700 KM.

Kak M3MeHSIl0TCs cuna TS>KEeCTU, AecTBYlollas Ha Koc-

MOHaBTa, W ero Bec, Korga oH nepemellaetca ¢ 3eMy Ha

op6uUTanbHy0 cTaHuuMio?
PeweHne. Cuna TsXXECTU YMEHbLUAeTCss He3HAUMUTeNbHO:
OHa 3aBUCUT TOSIbKO OT Macchl Tefla U PaccTOSAHUSA A0 LieH-
Tpa 3eM/in, KOTOpOoe NMpu NepPeMELLEHUN Ha op6UTanbHYo
CTAHLUMI M3MeHsIeTCsl BCEro Ha HEeCKO/IbKO MPOLEHTOB.
Ecnn 6bl He cuna nputs>XkeHus K 3emne, opbuTanbHas
CTaHUUS MOKWHYyNa 6bl OKOSTI03EMHYI0 0p6UTY U yreTena
[laneko B KOCMMYeCKoe MPOCTPaHCTBO. A BOT BeC KOCMO-
HaBTa B Op6UTasibHOM CTaHUWUWN paBeH HYJs0, NOCKONbKY
KOCMOHaBT BMeCTe CO CTaHLUMeW HaxoauTCs B COCTOSAHWUU
cB060OAHOroO najgeHus.

Macca rony6ori nsiaHeTbl B 6 pa3 6osblle Maccbl 3emMn.

KakoB paguyc 3Toi nnaHeTbl, ec/in YCKOpPEHUE CBOGOAHOIO

nageHnsa Ha ee NOBEPXHOCTU TaKoe >Ke, Kak Ha 3emse?
PeweHune. Kak cnegyet M3 BTOpPOro 3akoHa HbloToOHa

M3T
M 3aKoHa BCEMMWPHOro T4AroteHmsi, mg =G—~ (T —

Macca Tena, Haxoasuerocss Ha nopepxHoctn 3emnun). OT-

coga g = Gm—. Ananoruuno nonyyaem a=g (3neck
-
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a — yckKopeHue cBO6OAHOr0 MafeHWs Ha MOBEPXHOCTU
rony6oii nnaHeTbl). NMpuUpaBHAB BbipaXeHUa ona a u g,

Haxogum R = RS3

R =6,4 106V6 =15,7 106(™m).
Takmm obpasom, pagumyc nnaHetbl paBeH 15700 kwm.

Bo CKO/IbKO pa3 HY>XHO 6bI/10 Obl YBE/IMUUTL CKOPOCTb Bpa-
weHus 3emM/IM BOKPYr CBOeli ocu, 4To6bl Tenla Ha aKBaTope
BECU/IN BABOE MeHbllle, YeM Ha nontce? CuuTaiTe, 4TO
dopma 3eMnIn He U3aMeHunachb 6bl.
PeweHune. Tena Ha 3KBaTope y4acTBYKT B CYTOYUHOM Bpa-
WeHnN 3eMnn, NPU 3TOM UX LLEHTPOCTPEMUTENBbHOE YEKO-

2|5I 4evR
peHne a=wR = Hanpas/IeHO K LeHTpy 3eman

M Bec Tena paseH m\g-a). 3gecb o m T — yrnosasd

CKOpoCTb U nepuof cytoyHoro BpauwieHuna 3emaun. Co-

MoacTtaBmMB yMCNOBble 3HAaYeHUA, nMosydyum T =2 4. Takum
obpa3om, 4TO6bl Tesla Ha 3aKBaTope BEeCU/IN BABOE MeHbLUe,
YyeM Ha rMositoce, CKOPOCTb BpalleHUA 3emnm HeobxoauMO
yBENMNUUTL B 12 pas.

3ameTumM, 4TO B 3TOM cnydae ¢opma CcToNb ObICTPO Bpawa-
owenca nnaHeTbl CMALHO oTAM4vanacb 6bl 0T chepunUEeCcKOiA
(nnaHeTa 6blN1a 6bI CU/IBHO CMJIKOCHYTA Yy MOJIHOCOB).

Bo CKONbKO pas crefyet «yKOPOTUTb» CYTKMU, UTOObl Ha 3K-
BaTope oLyylianacb HEBECOMOCTb? He OyaeT M Kaknx-nméo
HEeNPUATHBLIX MO6GOYHbIX 3hEKTOB OT 3TOr0?
PeweHne. HeBecoMocTb Ha 3KBaTope 6yaeT HabnwgaTbes
npm a=g, rge a — LEeHTPOCTPEMUTENbHOE YCKOPEHUE TO-



[ABU>KeHNe HebecHbIX Ten noj AeACTBUEM CUN TATOTEHUSA

yeK Ha akBaTope. MIMEHHO NMpu TaKoM YCKOpeHUW Tena Ha
skBaTope 6yayT (DaKTU4YecKM HaxoauTbCs B COCTOSAHUMU

ceBobogHoro nageHus. MNMockonbkKy a = (3pecb R —
pagnyc 3emnu, T — nNpPOAO/DKUTENBHOCTL CYTOK),

TZZX(I—. To ecTb CYTKW criegyeT YKOpPOTUTb B
é

n- - - __ — pa3 (3gecb T4=24 y). NMoacTaHoBKa faeT

T=5080c=14 25 MmuH n n =17.

«Mo6ouHble ahdekTbl» 6yayT yxacatouwme! Monekynbl at-
Moccepbl N3-3a TPeHUSA 0 3eMsit0 OYAYT pasroHATbLCA, U gaxe
npu ropasfo MeHbLUEM YBE/IMYEHWUU CKOPOCTU BpalleHus
3emMn 3HauynTesibHasi UX YacTb MOSIYUYUT BO3MOXHOCTb Mpe-
040/1eTb 3eMHOEe TAroTEHWE W yneTeTb B OKpyXKaklliee KoOC-
MUYECKOe MPOCTPAHCTBO. 3eMs HayHeT O6bICTPO TepsATb aT-
Mocgepy. MNpu HacTyn/eHUN Ha 3KBaTope HEBECOMOCTU 3TOT
npouecc CTaHeT KaTtacTpouuecKn ObICTPbIM — BO3HUKHYT
MOry4yue BO34YyLUHble MOTOKM OT MOMSAPHbIX 06n1acTeil K 3K-
BaToOpy, a OT 3KBaTOpa — B OTKPbITbIA KOCMOC.

PewnTe ycTHO

OpbuTanbHaa KocMuyeckas cTaHUMUA OBUXKETCA N0 KPYroBow
opbuTe Ha BbiCOTe, paBHOW paanycy 3emaun. Ha 6opTy cTaHUUN
HaxoAMUTCHA KOCMOHABT Macco 80 Kr. YKaxuTe npaBusibHoe
yTBEPXKAEHMUE.
A. Ha opbutasibHyH0 KOCMUYECKYIO CTaHLUIO OeNCcTBYyeT
TO/IbKO cuia TATOTEHUA CO CTOPOHbI 3eM/IN.
B. Ha kocmoHaBTa, Haxogsuierocs B op6UTasIbHOM KOCMMU-
YECKOW CTaHUMW, He AeNCTBYET cuia TAroTEeHUs1 CO CTOPOHbI
3emnn.
B. Bec KocmMoHaBTa, Haxopsuwierocsi B KabuHe opbutasnb-
HOW cTaHumu, paseH 800 H.
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KaKylo ropu3oHTaNbHY CKOPOCTb HeobXoAMMO CO06WUTL
Teny B6/IM3N NOBEPXHOCTU 3emMnun, 4Tobbl OHO ABMUranocb Mo
KpYroBow op6ute 0kono 3eMnn? YKaxKmnte npaBusbHbIA OTBET.
A. TpubnmnsntenbHo 16 Km/c.
B. TMpunbnmnamtensHo 11,2 km/c.
B. TMpnbnnamtensHo 7,9 Km/c.
YKaXxunte npasubHoe yTBepXaeHue. B aHTacTuyeckom
npomn3BefeHUN onnucaHa nnaHeTa, pagnyc KoTopow BABoe 60/1b-
Wwunii paguyca 3eMsn, a Macca MeHblle B 4 pasa. YcKopeHue
cB060AHOro NajeHVs BO3/1e MOBEPXHOCTW 3TOW NNAHETHI...
A. ..06onble B 2 pasa, YeM YCKOpeHWe cBOOOAHOro najeHus
Ha 3emrie.
B. ...meHblue B 4 pasa, YeM yCKOpeHue cB060OAHOro nage-
HUA Ha 3emne.
B. ...MeHblle B 16 pas, 4yem ycKopeHue cBobogHOro nage-
HUA Ha 3emre.
MCcKyCcCTBEHHbIN CAYTHUK ABWMXXETCSA BOKPYTr 3emMan No Kpy-
roBo opbuMTe. YKaXKuTe npaBusibHOe yTBEpPXAEHME.
A. CKopocTb CnNyTHMKa Harnpas/eHa K LEeHTpY 3em/n.
B. CnyTHWK ABWXXETCHA C MOCTOAHHbLIM MO MOAYJ/I0 N Ha-
rnpassiEHNI0 YCKOPeHVEeM.
B. CnyTHMK nputArvBaeT 3em/1t0 C TAKOM >Xe Nno Moay/s1io
CUMON, C KaKol 3eMnisa NpUTArvBaeT 3TOT CMYTHUK.
MCKYCCTBEHHbIN CAYTHUK ABWXXETCHA BOKPYr 3eMan No Kpy-
ropovi opbute. BbicoTa cnyTHMKa Haj MOBEPXHOCTbIO 3eMaun
6400 KM. YKakunTe npaBusibHOe yTBepXXAeHue.
A. YcKopeHue crnyTHUKa 60/blle YyCKOpeHUsa cBo60AHOro
nageHvs y noBepxHocTn 3emsin.
B. /[ABWXeHume cnyTHUKA MNPOUCXOAUT MoA AelicTBUEM
TONIbKO CWUJIbl TATOTEHUS.
B. YckopeHue cnyTHMKa B ABa pa3a MeHbLUe YCKOPeHUs
cB0O60OAHOr0 NMageHnsa y rnoBepxHocTn 3emsnu.
Ha kakoi BbicOTe Haj MOBEPXHOCTbI 3eM/n yCKOpeHue CBO-
604HOr0 NageHns B TpU pasa MeHblle, YeM Ha NMOBEPXHOCTU
3eMIn? YKaXKute npaBubHbIA OTBET.



[By>KeHWe HebecHbIX Ten Moj fieicTBMEM CUM TATOTEHUA

A. 730,evrm
B. (73 -1)™ mu
B. 3Iul§eMn|A'

MepBbI YpOBEHb

3aBUCUT /I CKOPOCTb ABUXXEHUA UCKYCCTBEHHOI0 CNYTHUKA
3em/iM 0T ero macchl?

Bo cK0/IbKO pa3 cuia NpuUTAXXeHus 3emneil NCKYCCTBEHHOTO
CNyTHUKa 60NblUe y MOBEPXHOCTU 3eM/iM, YeM Ha BbICOTe
Tpex 3eMHbIX paguycoB Hag MOBepPXHOCTbIO?

[Ba oAMHaKOBbIX CNYTHMKA Bpaw,alnTca BOKPYr 3emnau no
KpYyrosbiM opbutam, pagmycbl KOTOpbIX B 2 N 4 pa3a 60nblue
pagnyca 3emnn. Bo ckKoNnbKo pa3 oTAM4yaTcs CUAbl NPUTA-
XXEeHUA CNYTHUKOB K 3emsie?

C KakKUM MpUMepHO YCKOPEHUEM [ABUXXYTCA UCKYCCTBEHHbIE
CAYTHUKN 3eM/IN N0 HU3KUM OKO/103eMHbIM opbuTam?
Kocmunueckuin kopabnb maccoii 8 T npmbnusnnca K opbu-
TaNbHOW KOCMUYECKOW cTaHUuMu maccoh 20 T Ha paccTosiHue
500 m. Hailignte cuny nx B3aMMHOI0o NPUTSXKEHUSA.

C Kakoi cunoil nputArnBaeTcd K 3emsie KOCMOHaBT, Ha-
xoaswmninca Ha BbicoTe 400 KM OT ee MoBepxHoOCTU? Macca
KocmoHaBTa 70 kr, paguyc 3emsin 6400 Kkwm.

BTopoii ypoBeHb

YcKopeHune cBo60AHOINO NageHns y noBepxHoOCTU J1yHbl paB-
Ho 1,6 m/c2 HaiguTe nepByld KOCMMWYECKYH CKOPOCTb ANs
J1yHbI, ecnin ee paguyc paseH 1740 kwm.

Ha Kakom paccTossHUUW OT NMOBEPXHOCTU 3eM/In cuia NPUTSXKe-
HUSA KOCMMYECKOro Kopabns K Heli ctaHeT B 36 pa3 MeHbLLUE,
yem B6/IM3N NOBEPXHOCTU 3emMnn?

Ha kakoi BbiCOTe Haj MOBEPXHOCTbIO 3EM/IN CU/la TATOTEHUS
yMeHblaeTca Ha 10 % ? Pagnyc 3emnu npumute 6400 KMm.
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Uemy paBHa nepBas KOCMWYeCKash CKOPOCTb ANA MNAaHeThl,
y KOTOpPOM Macca 1 paguyc B ABa pasa 6onblie, yem y 3emnm?
YckopeHne cBoboAHOro nageHus Ha BeHepe cocTaBnser
0,9 3emHoro, a pagnyc BeHepbl paBeH 0,95 paguyca 3emnu.
HalignTe nepByld KOCMUYECKYI CKOPOCTb Ans BeHepbl.
OnpefennTe CKOPOCTb UCKYCCTBEHHONO CAYTHWUKA, KOTOPbINA
obpauiaeTcss No Kpyroesowh op6mute Ha BbicoTe 600 KM Hapg
NOBEPXHOCTbIO 3emnu.

TpeTwuih ypoBEHDb

Onpegennte BeC KOCMOHaBTa Maccoil 70 Kr BO BpeMsi CTapTa,
ecnin pakeTa nogHmmaeTca ¢ yckopeHuem 30 m/c2

Ha Kakoii BbicoTe Hag 3eMneit cuna TAroTeHUs, gelicTeytoulas
Ha Teslo Maccoi 3 Kr, paBHa 15 H? Pagunyc 3emnum 6400 Km.
C KaKuUM yCKOpeHMeM cTapTyeT ¢ 3eMM BepTUKAIbHO BBEPX
pakeTa, €cnM KOCMOHAaBT UCMNbITbIBAET YeTbIpeEXKPATHYH Mne-
perpysky?

CnyTHUK obpauiaeTcsa rno Kpyroeoii opbmuTe Ha HEBO/bLLOK Bbl-
coTe Haj HeKOTOpoOW nnaHeTol. MNMepuog obpalleHNs cNyTHUKa
3 yaca. CuuTtas naaHeTy OAHOPOAHbLIM LLUAPOM, OMNpeaennTe
ee MJI0THOCTb.

Mepuoa obpalleHUs NCKYCCTBEHHOro cNyTHMKa 3emMau no
Kpyroso opbute 24 4. Ha Kakoil BbICOTe HaxoguUTca cnyT-
HNK?

McKycCTBEHHbIM CNYTHUK obpaliaetca Mo Kpyroeown opbuTte
BOKpPYr 3eMnnm co ckopocTblo 6 Km/c. locne maHeBpa OH
ABVXKeTCA BOKpPYr 3emMnm Mo Apyroii Kpyrosoii opb6uTe co
CKOpOCTb 5 KM/c. BO CKO/TbKO pa3 U3MEHUINCL B pe3y/ibTaTe
MaHeBpa pajauyc opbuTbl U nepuon obpalLeHns?



MPUPOAA TEJ/1 CO/THEYHOW CUCTEMbI

CamocTosiTes bHas
pa6boTa

MNAHETbI 3EMHOI TPYMMbI

MPUMMEPBbI PEWEHWMA 3A40AY

1. MNMoyemMy HEKOTOpble MJIaHETbl KaXKyTCs fip4ye, YeM camble
ApKMe 3Be34bl?
PeweHune. MnaHeTbl HecpaBHEHHO 6/1MXKe K HaMm, 4em
3Be34bl, NO3TOMY OTpaXkeHHbI nnaHeTamn cBeT ConHua
sipye, yeM COOGCTBEHHbIN CBeT fanekux 3Be3q. Hanpumep,
nnaHeTa BeHepa B cpegHem B 10 pa3 sipue camoii sApKoii
3Be3gbl Heba — Cupwuyca.

2. 3aBUCUT /I CMeHa BpPeMeH roga OT pacCToAHUA 3emMnunm oT
ConHua (B nepurennn 3emns 6biBaeT OKo/10 3 AHBaps, a B
acbenun — 5 nona)?

PeweHwne. He 3aBUCUT. N3BECTHO, YTO B IHBape B CEBEPHOM
nonywapuu 3uma, a B uwosie — neto. CMeHa BpeMeH roga
Ha 3emse (M gpyrux nnaHetax) cBA3aHa € yrinaMmm HaksioHa
3eMHOWM OCW K MJI0CKOCTU 0p6uTbl (KOTOPbIA He MeHsieTca
Ha MPOTSXKEHWU rofa) U NafeHUs COMTHEYHbIX Ny4elr Ha
3eMHYI0 MOBEPXHOCTb (M3MEHAKLWMMCA B TeyeHMe roga).

3. UT0 6bUI0 6bI 4OCTYNHEE — HabnwaaTb MOBEPXHOCTbL 3eMn
¢ Mapca vin nosepxHocTb Mapca ¢ 3emnm?
PeweHne. MoBepxHOCTb Mapca goctynHee gns Habawpge-
HUA. Bo-nepBbiX, OHa B OT/INYME OT MOBEPXHOCTU 3eMN,
penko 6biBaeT CKpbiTa o6flakamu M MeNKUMU TBEPAbIMU
yacTuyamu, KOTOpble MNOAbIMAKTCA Hah MapCcUaHCKOwM
MOBEPXHOCTbIO MNPU BO3HWKHOBEHWUW Mbl/IEBbBIX 6YpPb.
Bo-BTOpPbLIX, NMPY MWUHUMANbHOM PacCTOAHUU OT 3eMsin
Mapc HaxoguTca B MPOTUBOCTOAHUM U C 3eMSiM BUAHO
uesnioe nonywapue nnaHetbl. 3eMnia Xe An1a Habnwpga-
Tensa, pacnosiarawuwerocd Ha Mapce, MeeT NMpu TOM >Ke
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paccTosHUWM BUA Y3KOro cepna, Tak Kak Haxoautcsa 6n1m3
coegnHeHusa ¢ CoslHUEM.

4. MO>XHO NI, Haxo4sCb B N1OOOKM TOUKE J/IYHHOW MOBEPXHOCTH,
Habnogatb 3aTMeHme ConHua? Mo>XXHO N HabnwgaTtb 3a-
TMeHue 3emnn?

PeweHune. Henb3sa, Tak Kak 3atmeHume ConHUA MOXXHO
Habnwgate NUWbL ¢ Nonywapua, obpaweHHoOro K 3emre,
a 3aTMeHMsa 3emMsin BooGLWE He NMPOUCXOAAT.

5. MO>XHO nn ¢ JlyHbl BUAETbL 3eM/1I0 B MOMEHT HOBO3eMeNus
(c 3emnun JlyHa B HOBO/lYHUN He BUAHA)?
PeweHne. M0OXHO, NOTOMY 4YTO, HaxoAsiCb B 3TOT MOMEHT
00bI4HO MXXe mnu Bbiwe ConHua, 3eM/ia TeopeTUUecKu
npefctaBnsinacb 6bl KpariHe Y3KMM Cceprnom, obpallieH-
HbIM BbINyKAocTelo K CoOMHUY, M MNpakKTuyecku 6blia
6bl BMAHa Ha 4YepHOM Hebe JlyHbl. ConHue nogowno 6ol
K 3emM/ie N ee MUHOBaso, a cepn 3emMnu nepekaTbiBasncs
6bl MOCTENeHHO B 3TO BpeMs C OAHOW CTOPOHbI Ha APYrYyH0.

6. KakoBbl K/MMaTtmyeckue n TemnepaTtypHble O0CO6EHHOCTU
npupoabl NnaHeTbl MepKypuin? Yem oHM 06BbACHAKTCA?

PeweHne. Ha MepKypun npakTU4ecKM HeT aTmociepbl.
MoaToMy BeNIMKW CYTOUYHble KonebaHUA TemrepaTypbl.
Bcnencteme 651M3octu K ConHUY TeMmnepaTtypa Ha AHEBHOM
nonywapuun pgocturaet +430 °C, a HA HOYHOM 190 °C.
MoBepXHOCTb MJiaHeTbl MOKPbITA MHOXXECTBOM KpaTepos,
KaK “ noBepXHOCTb J1yHbl. CTpPyKTypa MOBEPXHOCTHOrO
cnoda, BUAMMO, TaKasd »e, KakK 1 Ha JlyHe.

PewnTe yCcTHO

1. Kakoe 13 npuBefeHHbIX HUXe HebecHbIX Tesl OTHOCUTCS
K nsiaHeTaM 3eMHOW Fpynnbl? YKaXMUTe NpaBU/IbHbIA OTBET.
A. Mepkypuii.
B. ®doboc.
B. HenTtyH.
2. TlnaHeTbl 3eMHON rpynnbl OT/INYAKTCA OT N/IAHET-TUTaHTOB
... (BbIbepnTe NpaBUIbHOE YTBEPXAEHUE)
A. .. MeHblLEN Maccon.
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MnaHeTbl 3eMHOM rpynmbl

B. .. MeHbLUEN MNSIOTHOCTbIO.
B. .. 60/blWIXNM YMCNIOM CAYTHUKOB.
Mo 3Be3gHOMY Mepuoay obpaweHnusa n cpeaHe NAOTHOCTU
onpegennTe, Kakas 13 NpuUBeAeHHbIX HUXXe N/aHeT 0THOCUTCA
K nnaHeTam 3eMHOW rpynnbl COMHEYHOW CUCTEMBbI. Y KaXKnTte
rnpaBu/ibHOE YTBEPXAEHME.
A. 3Be3HbI nepuod — 225 cyT, cpegHsAs NAOTHOCTb —
5.2 r/icm3.
B. 3Be3gHbll nepuog — 29,67 rofa, cpefHAs NAOTHOCTb —
0,7 rlcm3
B. 3Be3gHblii nepnog — 11,87 net, cpefHAS NAOTHOCTb —
1.3 r/icm3
MnaHeTa MepKypuii... (BblbepuTe NpaBubHOE YTBEPXKAEHMUE)

A. ...noxoXa BHellHe Ha JlyHy.
B. ..mmeeT 6onbwoil nepuof obpaweHna Bokpyr ConHua.
B. ...coOoep>XXWUT B BeLeCTBE KOPbl MHOF0 OKWUC/I0B >Kesle3a.

MnaHeTa Mapc... (BblbepuTe npaBu/ibHble YTBEPXKAEHUSA)
A. ..MMeeT fBa CNyTHUKa.

B. ...0Kpy>XeHa 04YeHb MJIOTHOW aTMocepoii.
B. ...MMeeT camble HU3KME Fopbl cpean nnaHet ConHeYHol
CUCTEMBbI.

Cpean nnaHeT 3eMHOI rpynnbl nnaHeta BeHepa... (BbliGepute
npaBu/ibHble YTBEPXAEHMUS)

A. ...BpawaeTcs BOKPYr OCU B CTOPOHY, MPOTMBOMOJIOXHYIO
TOM, B KOTOPY BpallalTcsa BCe MaHeTh.

B. ...06nagaeT camoin BbICOKOI Temnepartypoii (okoso 500 °C)
Ha NMOBEPXHOCTMU.

B. ..MMmeeT gaBneHWe MeHblUee aTMOC(epHOro AaB/ieHUs
Ha 3em/e.

MepBbI ypOBEHb

B uem cX0ACTBO U pasnuume atMmocep naaHeT 3eMHONA rpynnbl?
B uem cX0ACTBO M pasnnune NOBEpPXHOCTEM nnaHeT 3eMHON
rpynnei?

Uem 06bACHAETCA oTcyTcTBME aTmocdep Y JIyHbl U 60bLWINH-
CTBa CNYTHUKOB MjaHeT?
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Kakue siBfneHuns, o6yc/i0B/IeHHble Halnymem y 3eMan Mmar-
HUTHOro Nongd, HabnwgalwTca B BEPXHUX CNOAX aTmocdepbl?
Moyemy Ha noBepxHOCTU JIyHbl U MepKypua CTO/ib CUIBHO
pasnnyarTca AHEBHbIE N HOYHble TemnepaTypbl?

Kakyto ponb B npupoge 3eMnaun urpaet ee atmocgepa?

BTopoii ypoBeHb

a) Uem ob6ycnoBrieHbl pa3nmuuvs B NA0THOCTU aTMocdep naaHeT?
6) B yem NpuuMHbI 601€e BbICOKOW TemnepaTypbl aTmocde-
pbl BeHepbl Mo cpaBHEHUIO C 3eMHOIA?

a) Uem 06bsicHAETCS Hanuuue y 3eM/n pagmalmMoHHOro no-
dca? Kakue yactuubl BXOAAT B ero cocras?

6) MNMouyeMy W3MEHEHWS Ha SIYHHOW MOBEPXHOCTW MPOMCXO-
OST HAMHOro MeffnieHHee, YemM Ha 3emsie?

a) KakoBo BHYTpeHHee CTpoeHue 3eM/in U MJaHeT 3eMHOM
rpynnei?

6) Mouemy ¢ 3emnn Bcerga BUAHO TOSIbKO OA4HY CTOPOHY J1yHbI?
a) OT 4yero 3aBUCUT TemnepaTypa MOBEPXHOCTU Pas/INUYHbIX
nnaHet?

6) Kakue fBa 0CHOBHbIX (haKTopa, MOCTOSIHHO U3MEHSLW e
thopMy 3eMHbIX FOp, HE NPUHUMAIT ydyacTus B popMupoBa-
HUWN NYHHbIX TOpP?

a) MepeuncnnTe OCHOBHbIE 3/1IEMEHTbI penbeda NOBEPXHOCTHU,
XapaKTepHble A5 BCeX MaHeT 3eMHOI TFpynnbl.

6) BeHepa noxo)ka Ha 3em/l0 pa3Mepom, Maccoh u MNAO0THO-
CTbto. OfHaKO0 Bbl HE CMOXKETE XXUTb TaM. O6BbACHUTE, NoyemMy?
a) B uem cxopgctBo 3emnm n Mapca? Yem oHM oT/iMyarTcs
Apyr ot apyra?

6) CpaBHUTe CcyTouUHble KonebaHUs TemrnepaTypbl Ha BeHe-
pe, 3emne n Mapce. O6bACHUTE APUUYUHBI Pa3IUUUA ITUX
KonebaHU.

TpeTwuih ypoBeHb

OnpegenvTe CKOPOCTb ABUXXEHUSA JTyHbl OTHOCUTENIbHO 3eM/n
M nepuopg ee obpalieHNsa BOKpYr 3emnu. CumntaiTe, 4to JlyHa
ABUXKeTCA Mo Kpyrosoi opbute paguyca 384000 Km.



MnaHeTbl - TUraHTbI

2. B MOMEHT CO/THEYHOro 3aTMeHUs AencTByowre Ha JIyHY CU/bI
npuTsa>keHua 3emnu n CosHUA Hanpas/ieHbl MPOTUBOMOJIOXKHO.
Kakas n3 aTux cun 6onblie M BO CKObKO pas? PaccTosHue
oT 3emnu o ConHuya 1,5 «108km. PacctosgHue oT JIyHbl Ao
3emnun 384000 KmM.

3. Bbluncnuntb oTHoWweHMe macc ConHua 1 3emMin Nno caegyowmm
JaHHbIM: JlyHa coBeplwaeT 13 obpaleHnini B TeyeHue roaa;
cpefHee pacctosHme oT ConHua go 3emnm B 390 pas 6onbLue
paccToaHnA oT JTyHbl Ao 3emMnu.

4. VCKYCCTBEHHbIV CNYTHUK 3eM/in ABUXKETCA Ha BbicoTe 670 KM
no KpyroBon opbute. HaiTm cKOpoCTb ABUMXXKEHUSA CAYTHUKA.

5. CnyTHuUK penaetT 16 o6opoToB 3a Bpems oAgHOro obopoTta
3emnun. OnpedennTb Nepmos M CKOPOCTb CANYTHUKA, cymTas
ero opbuTy Kpyrosoin.

6. Hahtm paguyc KpyroBoil op6uUTbl MCKYCCTBEHHOMO CNyTHUKA
3emnn, nmewuLero nepuog obpaweHmnsa T = 1 cyT.

CamocTosiTesNbHas
pa6oTa

MNNAHETBI - TUTAHTDI

MPMMEPbBI PEWEHWA 3A0AY

1. Kakue nnaHeTbl CO CNYTHMKaMN MOryT 6bITb Ha3BaHbl MU-
HMaTIOPHbIMWU MJIaHETHLIMW cUcTeMammn?
PeweHne. K MWHMATIOPHbLIM MNJIAHETHbBIM CUCTEMaM MO-
ryT 6blITb OTHECEHbl MJaHeTbl-TuraHTbl C UX CNYTHUKAa-
MU, pa3Mepbl U MacCbl KOTOPbIX CYLLeCTBEHHO pa3fsinya-
ITCA. Y 3TUX MNaHeT OTKPbITO 172 cnyTHUKA, BKJ/O4Yas:
y FOnutepa — 69, y CarypHa — 62, B YpaHa — 27 ny
HenTtyHa — 14.
2. UTO XapaKTepHO A/1A1 OCEBOro BpalleHWA CNYyTHWKOB rMna-
HeT-rMraHToOB BOKpPYI CBOel ocu?
PeweHne. ¥ 60/bLLIMHCTBA W3BECTHbIX CNYTHUKOB Mna-
HEeT-TMraHTOB Mepuoabl 0CEBOro BpalleHWA coBnajakT
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NMPUPOLA TEJTI COTHEYUHOW CUCTEMBbI

¢ opbutanbHbIMM MNepuogamm obpaweHns BOKPYr nfa-
HeT, MO3TOMY CMYTHUKW Bcerfga obpallieHbl K naaHeTte of-
HO CTOPOHOM.

3. O6bsACHUTE, UTO NpeAcTaBnsieT coboli Ha KonuTepe Borbluoe

KpacHoe naTHo.

PeweHune. 3HameHUToe bonbuwoe KpacHoe MATHO — 3TO
Kosl0ccasibHbI aTMoCcepHbIi BUXpb (yparaH). B TedeHune
6onee TpexcoT NATUAECATW NeT HabMwLeHWA O0HO u3Me-
HANO0 CBOW pa3mep, APKOCTb U uBeT. Bonbwoe KpacHoe
NATHO Bpaw,aeTcs MPOTUB YacoBOW CTPESIKM C Nepuoaom
6 3eMHbIX CyTOK. Bonblwoe KpacHoe NATHO BO MHOro pas
npesocxoanT pasmepbl 3emnun. Ero wupunHa 15000 km,
a annHa 30000 km (100 net Haszag 3TM pasmMepbl 6biNn
BABOe 60/1bLUe).

4. TMoyvemy KONUTEp MHOrga CUNTaKOT «HECOCTOSIBLLEWCS» 38340117

PeweHne. KOnutep npeactaBnsieT cobol OrpoMHbIN, 6Obl-
CTPO Bpalialowmniica XNAKUA wap, yBEHYaHHbIA TONCTOM
aTmocepoii, cocTosiLLei B OCHOBHOM W3 Bogopoja W re-
nna. Mo-snagnmomMmy, OoH MMeeT OTHOCUTENIbHO Heb60s1bLloe
xernesocunmkatHoe aapo. KOnuTep MaccuBHee, 4YeM Bce
ocTaslbHble NaHeTbl N UX CNYTHUKN BMeCTe B3ATble. Peak-
UMM AaepHOro cmHTesa B Hegpax HOnuTepa Havanucb 6Obl,
ecnn 6bl ero macca 6bia B 12 pa3 6onblue (3T0 HENPOAOSI-
YXUTEeNbHbIE YCI0BUSA AN TopeHUs aelTepus). Ecnm maccy
lOnutepa «yBenmunTb» B 80 pa3 —BO3HUKAU 6bl yCcrioBUA
4NS NPOTOH-MPOTOHHOIO LUUKAa SAepHbIX peakuui (Kak
B COJTHEYHbIX Heapax).

5. 3Be3aHblii nepuog o6palleHns CaTypHa Bokpyr CosiHua co-
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MnaHeThbl - rUraHTbI

OnpegennTe cUHoOAMYECKUI Mepuog obpaweHnsa HOnuTtepa,
3Has, 4YTO ero 3Be3fHblli Nepurog obpalleHus BOKpyr ConHua
paBeH 11,86 roga.

PelweHne. Yrnosasa ckKopocTb 3emnu (yron, onucbliBae-

3 o
MbIM €10 3a CYTKW) cocTaBnAseT ------- , yrnosasi CKopocTb
360°
Onutepa — = , rae T — uwncno cytok B rogy, T —

3Be34HbIA nNepuog obpalleHUss MaHeTbl, BbIPa>eHHbIN
B cyTkax. CnepoBaTefnibHO, 3a CYTKU 3emns o6roHser

360° 360° o
NaaHeTy H a --—-------------- . Ecnn S — cuHogmnyeckuii ge-
pvog KOnuTepa B cyTKaxX, TO 4yepe3 S cyToK 3emns o06ro-
HUT KOnNnTep Ha 360°, T. e.

(360° 360°
il T
s TT 8 11 A
OTKyga nmnony4vyaem = —-— e - 1,09 (ropa),
YA y T—T0@ 11,86 -1 (roaa)

unn 399 cyToK.

PewnTe ycTHO

Kakoe 13 npuBefeHHbIX HUXXe HebeCHbIX Ten OTHOCUTCA
K naaHeTaMm-ruraHTam? YKaXute npaBu/ibHblli OTBET.

A. Mapc.

B. TnyToH.

B. HenTtyH.
MnaHeTbI-TMTaHTbl OT/IMYATCA OT MJIaHeT 3eMHOW rpynnebl
... (YKaXXuTe npasuibHoe yTBepXXeHune)

A. ...A0BOSIbHO MeAsieHHbIM BpalleHUeM BOKPYT CBOEW OCWU.
B. ...60MblUel NJIOTHOCTbIO.
B. ...60/1bWIMM YMCMIOM CNYTHUKOB.

Mouemy TemnepaTypbl BEPXHWUX C/I0eB MAaHeT-TMraHToB
CONHEYHO CcUCTEMbl 04eHb HU3KU (MeHbwe -100 °C)?
YKaXuTe NMpaBuU/bHbIA OTBET.
A. ToTomy 4TO 3TU MaHeTbl GbICTPO BpaLLaKTCA BOKPYT
CBOUX OCEWN.
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B. T[MoTomy uTO 3TW NNaHeTbl HaxoAAaATca Aaneko oT ConHua.
B. TloToMy 4TO 3TV MNM1aHETbl UMEKT 60MbLIME MacChl.
Mo 3Be3gHOMY Nepuody obpaleHUss U cpefHelr MAOTHOCTU
onpefennTe, Kakasi U3 NPMBEAEHHbIX HMXKe MNaHeT 0THOCATCA
K nnaHeTamM-ruraHTam. YKaxXuTe npasu/ibHoe yTBepXXieHue.
Kakasa 3to nnaHerta?
A. 3Be3gHbli nepuog — 29,67 roga, cpegHss NAOTHOCTb —
0,7 rlcm3.
B. 3Be3gHblii nepuog — 1,88 roga, cpegHsAs MIOTHOCTb —
4,0 rlcm3,
B. 3Be3gHbil nepuog — 0,62 roga, cpefHsAs NAOTHOCTb —
5,24 rlcm3
Bce nnaHeTbl-ruraHTbl 06n1agaioT 60/1bWUM YNCAOM CAYTHU-
KOB. YKa)KuTe npaBusibHble YTBEPXKAEHUSA.
A. CnyTHUKW NNaHeT-rMraHToB MOryT UMeTb atmocdepy.
b. Y HOnutepa He MeHee 27 CMYTHUKOB.
B. ¥ ¥YpaHa 8 cnyTHMKOB.
OCHOBHbIMW KOMMOHeHTamMu atmocdepbl NfaHeT-r’MraHToB
ABNAATCA... (YKaXKUTe npaBuUNbHOE YTBepXAeHue)
A. ...Bogopog, renuvi.
B. ...yrnekucnblii ras, asor.
B. ...meTaH, aMmMMnak.

MepBblii ypOBEHb

Kaknmun nsnyeckumMm xapakTepuctukaMmuy naaHeTbl-rMraHThl
CYLLEeCTBEHHO OT/IMYAKTCA OT MaHeT 3eMHOI rpynnbl?

N3 KaKnx XMMUYECKUX 3/1eMeHTOB, B OCHOBHOM, COCTOMUT
atmocthepa HOnuTtepa?

Bo3nie KakuUx nnaHeT—UraHToB, Kpome CaTypHa, 06Hapy>XeHo
cylwecTBoBaHue Kosiey? UTo oHU co60i npeacTtaBnisAoT?
Kakoi n3 cnyTHMKoB CaTtypHa o6/1agaeT MoWHOM aTtMmocgepoii,
COCTOsILLEe B OCHOBHOM M3 a3oTa?

Mepeuncnnte xapakTepHble 0COGEHHOCTU MIAHEeT—FUTaHTOB,
oTAnyawwme NxX oT NJaaHeT 3eMHOW FPynnMbl.

MoueMy NnaHeTbI-TUTaHTbl UMET Masible cpegHue NI0THOCTU?



MnaHeThbl - rUraHTbI

BTopoin ypoBeHb

PaccKkaXXute 0 XMMMWYECKOM cocTaBe aTmocep naaHeT-ru-
raHToB.

KakoB0O BHYTpeHHee CTpoeHMe M/aHeT-TMraHToB?

Uem 06bsICHsIeTCA Hanuume y KOnuTepa n CatypHa naoTHbIX
M NPOTSXKEHHbIX aTMocdep?

KakoBa 0c06eHHOCTb BpallleHUs NiiaHeT-TMraHToB BOKPYr 0CK?
Kakuve Ha6nwogeHUs gokasblBaloT, 4To Kosibua CaTypHa He
ABNSIOTCS CNJIOWHbLIMUN?

Kakue opMbl pesibedpa XapaKTepHbl Ansi MOBEPXHOCTU 60Jib-
LWMHCTBA CMNYTHUKOB NnaHeT?

TpeTwii ypoBeHb

YpaH BpallaeTcsi BOKPYF 0CM «Jiexka Ha 60KYy»: 0Cb BpalleHus
nsaHeTbl pacnosioXXeHa MoYTU B MJIOCKOCTU OPOUTHLI MaHeThI.
Kak 3T0 cka3blBaeTcs Ha CMEHe AHS M HOYM Ha MnJaHeTe; Ha
CMeHe BpeMeH roga?

Mouyemy konbua CaTypHa (U ApYrMx NnaHeT-TMraHToB) He
MOTYT OblTb CAMOWHbLIMK (TBEPABIMU UAN XUAKMMKU) 06pa-
30BaHMAMN? Kakuve hakTbl y6exkaaT Hac B TOM, UTO KOJIb-
La — COBOKYMHOCTb MENIKMX Tes, 06paliarolinxcsa BOKpyr
naaHeTbl B Ka4ecTBe €e MUKPOCMYTHUKOB?

XnMunueckuii coctaB 06/1akoB Ha njaHeTax BeCbMa pas/iNyeH.
KakoBbl 06uime cBolicTBa 3TMxX 06n1akoB? Kakme npoLeccol
nexkaT B OCHOBe MX 06pa3oBaHUSA Ha pas3/IMYHbIX MaaHeTax?
CpaBHUTE XMMWNYECKUI cOCTaB MAaHeT-TMraHToB U njaHeT
3eMHOI rpynnbl. O6BACHUTE NPUUNHY CYLLECTBEHHbIX OT/IUYUIA.
Cpegn niaHeT co/lHEYHOW cucTeMbl KOnuTep u CaTtypH 06-
nafgalT Hambonbwmm cxatmem. OBbACHUTE MPUUYNHY 3TOrO
ABNEHUS.

KOnuTep M3ny4daeT 3HA4YUTE/IbHO 60/1bLUE TEMI0BOW 3HEPTUU,
yem nony4vaet ee oT ConHua. Kakue Hambosiee BepoOATHbIE
BHYTPEHHME npoueccbl Ha KOnuTepe MOXHO cyMTaTb MPUYN-
HoOl 3Toro?
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MPUPOAOA TE/T CO/THEYHOW CUCTEMBbI

CamocToaTesnbLHas 8
pa6boTa

MAJIbIE TEJIA CONTHEYHOW CUCTEMbI

MPMMEPbI PEWEHWMA 3AO0AY

1. OnNuwnTe N3MEHEHUS BO BHELLHEM 06/IMKe KOMEeThI Mo Mepe
ee ABU>KeHUS Mo opbuTe Bokpyr ConHua.
PeweHue. Korga kKometa Haxoautca euie gaseko ot ConH-
La, OHa BbIrAAUT KakK c/1aboe cBeT/0e MATHO. DTO KOMET-
Hoe Sf4po, cocTosiLee M3 3amMep3lInX rasoB U nbiau. Mo
Mepe npubnmkeHusa kK ConHLY KOMeTa HauyMHaeT Harpe-
BaTbCA, C MOBEPXHOCTU siApa MCMapsATCA YacTuubl rasa
M MbISIN, KOTOPble OKPY>XalT KOMeTy, 06pa3ys KoMy, npo-
CTUpPAKLLYCSA OT COTEH ThicAY A0 MU/IMOHA (a MHorga, u
HECKO/IbKO 60/1ee) KMAoMeTpoB OT sgpa. B6nmsm ConHua
6narofapsi Ha/IM4YUKO «COSTHEYHOrO BeTpa» y KoMeTbl dop-
MuUpyeTcs XBOCT. Hem 6n1mke K ConHUy NoAxXoAUT KOMETa,
TeM OHa sipye U TeM AJ/INHHEe ee XBOCT, BcreAcTBUE 60/b-
wero ee 06/ly4eHMS U WMHTEHCUBHOrO BblAesieHUS ras3oB.
Mocne o6neta ConHua KomeTa BHOBb 3amMep3aeT. Bpanu
oT ConHUA y KOMeTbl OMSATb OCTAaeTCHA TO/IbKO OA4HO SA4PO.

2. TMouemy KomeTa Bcerga yaandaetca ot CosHua XBOCTOM Briepes?
PeweHne. KomeTHble XBOCTbl 06pa3ylTca B pe3y/ibTaTe
JaB/IeHUA COSIHEYHOr0 W3J/IYYEHUA U COJIHEYHOro BeTpa
(noTok yactuy, netawmx oT ConHua), KOTopble Bcerga
HarnpasneHbl oT ConHUa, Tak 4TO XBOCT KOMETbl TaKxe
Bcerga HanpasseH oT CosiHua. XO0TSA CBeTOBOE AaBfieHue
OYeHb Masio B 00bIYHbIX YC/IOBUAX, €ro AecTene, TeM He
MeHee, MOXeT 0Ka3aTbCA CyL,eCTBEHHbIM. BHYTpu 3Be3f
npu TemnepaType B HECKO/IbKO AeCATKOB MU/I/IMOHOB rpa-
AYCOB [laBfieHUe 3/1IEKTPOMAarHUTHOIo U3/1y4YeHUsS [0/1>KHO
gocTturatb rpoMagHoro 3HayeHusi. Cunbl CBETOBOro Aas-
NeHnA Hapsagy ¢ rpaBuTauUMOHHbBIMW CMNaMW UrpakwT cy-
LeCTBEHHY pOSib BO BHYTPU3BE34HbIX Mpoueccax.
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Manble Tena Co/IHeYHOW CUCTEeMbI

MHorga y KomeT o6pasyloTcs Mo fABa XBocTa, BTOPOM U3 KO-
TOPbIX SIBAsieTcs NblneBbiM. OH HamnpassfieH TakXe B Mpo-
TUBOMOMIOXHY CTOPOHY oT Co/iHUa, HO HECKO/IbKO CMeLLleH
0T HanpasfIEHWsI Ta30BOr0 XBOCTa B CTOPOHY MPOTMBOMO/IOX-
HYl0 eé HanpaB/ieHUs op6UTanbHOro ABMXXeHUNA. [MHaMuKa
NblNeBbIX YacTUUYeK Gosiee CMI0XKHAs, YeM ra3oBbiX YacTUYEK.

OnuwNTe cocTaB M BO3MOXXHOE MPOUNCXOXKAEHVE METEOPUTOB.
PeweHue. XXenesHble MeTeOPUTbI COCTOSAT B OCHOBHOM U3
»xenesa (0kos10 90 %) n HUKenNs; >XeneloKamMeHHble — U3
Xenesa, HUKeNS U CU/IMKATOB; KaMeHHble MMEKT BbICO-
Koe cojep)aHue CUIMKATOB, a Xesiesa U HUKeNns Nnllb
10 % no Macce; BO3MOXHble UCTOYHUKU MpPOUCXOXKAe-
HUSA: NosiC acTepouaoB, pacnag siiep Komer.

Moyemy uHOrga HasbiBalOT KOMETbl «BUAUMBbIM HUYTO»?
Kak 6b1/10 JOKa3aHOo, YTO KOMETbI HE UMEIOT CKOJIbKO-HUBY b
3Ha4YuUTeNbHOro TBEpAoro aapa?
PeweHne. KomeTbl He BbI3bIBADT HUKAKUX BO3MYLLEHUNN
B OBWXEHUAX NAaHeT, BO3/le KOTOPbIX OHW MNPOXOAAT,
a camn, HaobopoT, nogBeprakwTCcad C UX CTOPOHbI CUNb-
HbIMW BO3MYyLeHUAMU. [MpegnonaraeTca, 4To Mx obuias
Macca paBHa TbICAYHOM 40NN MacCbl 3emMau.
Mpu NPOXOXKAEHUN KOMET B HEMOCPEACTBEHHOMW 6/1M30CTU OT
ConHua (Kak 6bl Mo CONTHEYHOMY AUCKY) KOMETbl COBEpLUEH-
HO CAMBAlTCA C OOLWUM CONMHEYHbIM (POHOM, U Ha 3TOM (DOHE
HUKorga He 6b1710 3aMeYeHO HUKaKUX TeMHbIX NATeH. B go-
KOCMWYECKYI0 3py 3TOT Habnwgaembli hakT MHTepNpeTUpo-
BasicA TeM, 4YTO AApa KOMeT TakK Masbl, YTO UX HEBO3MOX-
HO 3aMeTUTb AaXke C NMOMOLW,b0 ONTUYECKUX UHCTPYMEHTOB.
MpsaMbie U3MepeHNA AMamMeTpPoB KOMETHbIX fA4ep, KOTopble
NPOBOANNUCH C Pa3/INYHbIX KOCMMWYECKUX annapaTos, Nnoka-
3a/1, 4YTO OHU paBHblI MeHee 20 KM. He mncknwo4vaetca cyue-
CTBOBaHMEe KOMET M C 60AbLLIMMN pasMepamMu.

KakoBbl nepuogbl obpalleHusi acTepongoB, OTCTOAWMX OT
ConHuya Ha 2,2 a. e. n 3,6 a. e.?
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MPUPOLA TE/N CO/THEYHOWM CUCTEMBbI

T2 a3
PeweHwne. o TpeTbemMy 3aKoHY Kensiepa — = —, 0TKyga
i3 ad
1a3.T2 1(2,2\6 1 1f3,6)3 1
T = Torga Ti= = 3,3 (ropa); T 3 = =
* 6,8 (roga).
6. KakoBa 6osbllas nonyocb opbuTbl KoMeTbl [Mannes, ecnu
nepuvog ee obpawleHus 76 net? 3
PeweHne. Mo TpeTbemy 3akoHy Kensepa Torpga
n as

6onblaa nonyocb opbuThl KoMeTbl a =\¥62 =18 a. e.

PewnTe ycTHO
1. Mexay opbutammn Kakmx ABYX MNjaHeT HaxoAuTCcA Mosc acTe-
ponaoB? YKaXXnTe MnpaBu/ibHbI OTBET.
A. Mexay opbutamm HOnutepa un CartypHa.
B. Mexay opbutamn Mapca n KOnuTtepa.
B. Mexay opbutammn 3emnm n Mapca.
2. YKaXWuTe, Kakol M3 HUXeMNepeuyuncsieHHbIX acTeponioB SB-
naeTcA caMbiM KPYMHbIM.

A. HOHoHa.
B. BecTa.
B. Lepepa
3. bonng — 3T10... (YKaXXKNTe NpaBU/IbHOE YTBEPXKAEHME)
A. ...0CTaTOK MEeTEeOpHOro Tesa, He CropeBLUUI B 3eMHOM
aTMocgepe 1 BbiMaBLNi Ha 3eMsi0.
B. ...sApKoe cBeTOBOe siB/IeHME (He MeHee -4 T, 6o nmeto-

Lee 3amMeTHble Yr/0Bble pa3mepsbl), Bbl3BaHHOE BTOPXKEHU-
eM B 3eMHYI0 aTMoclepy MeTeopHOro Tesna.
B. ...KpPYMHbIA MeTeopuUT, ynaBLwnii Ha 3em/iio.
4. Bcsl macca KOMeTbl MpaKTUYecKu cocpefoToUeHa... (YKaxuTe
npaBusibHoOe YTBepXKAeHMe)

A. ..B Agpe KOMEeThbl.
B. ...B 060/5104Ke (rosioBe) KOMETbI.
B. ...B XBOCTe KOMETbI.
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Manble Tena CofiHeYHO! cUCTEeMbI

5. WM3BeCTHbl pas/indyHble BUAbl MeTeopuUTOoB... (YKaxkuTe npa-
BU/IbHOE YTBEPXKAEHUE)
A. ...KaMeHHble.
B. ...cTasibHbIe.
B. ..negsHble.

6. MeTeopom HasblBaeTCs... (YKaXKMUTe npaBusibHoe YTBEPXKAEHNE)
A. ..Teno (nnun Hebonbwasa Kpynuua BewecTsa), KOTopoe
ABmxeTcs BOKpyr CosHLua.

B. ...ABneHWe cropaHWs MeTeOopHOro Tena B 3eMHOW aTMo-
cthepe.
B. ...ocTaTOK MeTeopHOro Tena, BbiNaBLWMWi Ha 3eMJito0.

MepBblli YpOBEHb
1. KakoBa ¢hopma 60nblINHCTBA acTeponaos? KakoBbl UX pas-
Mepbl?
2. Kakue 6bIBalOT MeTEOPUTbI N0 XMMUYECKOMY coCTaBy?
3. Mexay opbutamMmum Kakumx nnaHet spauiaeTtcsa Bokpyr CosnHua
Hanbonbllee KONNYECTBO acTeponaos?
4. MOXHO nn Ha JlyHe HabnwaaTe MeTeopbl? OTBET NOSACHUTE.
5. B 4yem cocTOUT oT/In4YMe MeXXay MeTeopoM U MeTeopuTom?
6. Kak MOXHO OTIMYUTbL Ha 3Be34HOM Hebe acTepouf OT 3Be3fbl?

BTopoii ypoBeHb

1. MoyeMy XBOCTbl KOMET 006bIYHO HanpaB/ieHbl B CTOPOHY,
NpoTUBOMNONIOXKHY ConHuy? OTBeT 06bSACHUTE.

2. Kakue n3 nepeyncrieHHbIX SIBIEHWUI MOXXHO Habnwaatb Ha
JlyHe: MeTeopbl, KOMeTbl, 3aTMeHUS, MNO/sIPHble CUAHUA?
OTBeT NosiCHUTE.

3. F'oe B ConiHe4yHoOl cucTeme pacnonarakwTcsd opbuTbl 60Mb-
LUMHCTBA acTeponaoB? Yem opbuTbl HEKOTOPbLIX acTeponaoB
oTNnyaTcs oT opbUT 60NbLINX NAHET?

4. Kakas cBfA3b KOMEeT C MeTeopamMum W actepomgammn? OTBeT
MosiCHUTE.

5. lMoyemy MHorga NPoMcxoaaT MeTeopHble AoXAN? O6bACHUTE,
4YTO Takoe pagmaHT METEOpHOro notoka?

6. B KakoM COCTOSSHUM HaxoAuTCA BeLW,ecTBO, cocTaBnsdiuiee
AAPO0 KOMeTbl M ee XBOCT? Yem o06ycnoBfeHO obpa3oBaHue
XBOCTOB KOMET?
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TpeTwih ypoBEHDb

onunwnTe, Kak N3MeHSAEeTCA CKOPOCTb KOMETbl NPU ABUXXEHUNN
no opbuTe 1 BNA KPYMNHbIX KOMET C MOMeHTa MosABAeHUsA [0
ncyesHoBeHUs. OTBET AOMNO/IHUTE PUCYHKOM.

Onuwunte npupoay kKomeTbl. Kakue pnsnyeckne npoecchl
NPoncxXoaAT B ee A4pe, rosloBe M XBOCTe NPU NPUBIVXKEHNN
KomeTbl K ConHuy?

«Bnanmoe HNUYTO» — 06pa3HO Ha3Basl KOMeTbl (hpaHLy3CKNi
y4yeHbln BabnHa. Kakne hnsnyeckme xapakTepucTUKM UMen
B BUAY YUYEHbI B 3TOM METKOM OnpegeneHnn npmpoabl KomeT?
BbISAICHUTE OCHOBHbIe (hn3MYeCcKNEe PaKTopbl, KOTOPble ABASAIOT-
CA NPUYNHOI pacnaga Nnepuognmyeckmux KomeT U nocteneHHoe
npespalleHne UX B MeTEOpPHble MOTOKMU.

EcTb nn npnHumMnuanbHas pasHuua B U3nMYecko npupoge
MeJIKOro actepompa, KpyrnHoro merteopuTta, Aapa KOMeTbl?
OTBeT 06bACHUTE.

HeTpyAHO 3aMeTUTb, YTO 4YMUCN0O HabnwgaeMbiX MeTeOopoB
K YTPY yBennumBaeTcs, NMpUyYeM «yTpeHHMe» MeTeopbl 6Gonee
6enble, yem «BevepHue». C NMOMOLLbID PUCYHKA O0OBbACHUTE
NPUYUHY 3TUX ABJIEHUNA.



COJIHUE N 3BE3/4bl

CamocTodaTeNbHas
paboTa

COJTHLE — B/IMXKANLLIAS 3BE3AA

MPMMEPbI PEWEHWMA 3AO0AY

1. lMoyemy 3a UMKIOM NATHOO6pPa3oBaHMs Ha CosHLUe TaTebHO
HabntgarT ¢ 3emnn?

PeweHune. TuwiatenbHble Ha3eMHble HabnwAeHUA UUKIa
NATHOO6pPa3oBaHUA CBA3a@Hbl C TEM, YTO OH ABNAETCA WUH-
OVKaTOpOM COJIHeYHOl akTuBHocTM. ConHue Haubonee
aKTUBHO, Korga Ha HeMm Hab6niwopgaetca 60nblloe 4YKUCNO
BCMblWeK N NATeH. HanmeHbwasa aKTUBHOCTb — B roAbl
MUHMUMYMa MATeH. B rogbl akTuBHoro CosiHUA 3/1EKTPO-
MarHuTHoe nosie 3emM/n UCMbITbiBaeT Bo3aelicTBue COSH-
La M Hanps>XeHHOCTb ero U3MeHsieTCA Mo BecbMa CJ/10X-
HOMY 3akoHy. BcneactBme atoro 6biBalT cbom B paboTe
3/1eKTPOMAarHMUTHbIX NPU6B0POB, yXyALleHune CBA3N. DeK-
TPpOMarHUTHble O6ypn Bbi3blBalOT pe3Koe yxyfAlleHue 3/0-
poBbSA N0AeN, YBEIMYMBAKT YNCI0 NHPAPKTOB.

2. Onpepenute MOLWHOCTb U3nydyeHns CosiHUA, ec/in cosiHeYyHas
NocTosiHHasA paBHa q = 1,37 «103BT1/mM2 YTO Takoe cosiHevHas
nocTtossHHas? lNoyemy Tak Ba>KHO 3HaTb, MOCTOSAHHA /1M OHA
NN N3MEHAETCH CO BPeEMEHEM?

PeweHune. MonHasa MouwHOCTb u3ny4dyeHma CosHua onpe-
jensetca, Kak
w = 4m¥*q,
roe ap— cpefgHee pacctosiHme oT 3emnm go ConHuya.

Torpa w=4m,14 «1,5 10")2 1,37 103=3,9 105(BT).
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ConHevyHasi NOCTOSIHHAA — KOJ/INYECTBO COSTHEYHOM 3Hepruu,
KOTOpOe KaykAyl CeKyHAy nornagaet Ha eqUHUUYHYI0 NMOBEPX-
HOCTb BEPXHEWM rpaHuLbl 3eMHOIM aTMociepbl. ITa 3Heprus
obecneymBaeT NMPUMEPHO TaKoe Xe KOJIMYEeCTBO Tensia u cBe-
Ta B Heden, Kak M Bce MMewlMecsa 3anacbl yrns,, Hetn
MU NPUPOLHOro rasa.

M3MeHeHME COTHEYHO NOCTOSIHHOW MOXKeT MPUBECTU K CUJIb-
HbIM M3MEHEHUAM aTMociepbl U KaumaTta 3emnu.

3Has CONMHEeYHYH MOCTOSIHHY Ans 3eMiv, BblYUCINTE Be-
JINYNHY COJ/IHEYHOW MOCTOSAHHOW ans BeHepbl n gna Mapca,
ecnn pacctossHue ot ConHua go BeHepbl 0,723 a. e., a go
Mapca — 1,524 a. e.

PeweHne. ConHevyHass nocTossHHasa gnsa BeHepbl 6yaeT B

r n \2
pa3 6onbuwe, T. €. 2,62 «103BT1/M2
0,723

\2

Ana Mapca — aHanornyHo: B 1524 pa3 MeHblle, T. €.

590 BT1/m2

MpoBeounTe aHepreTUYeCcKUn pacyeT TEPMOSAEPHON peak-
UM cMHTe3a sgep renva-4 B pesysibTaTe yero obpasyrotcs
aapa nnTna-7 v NpoToH (JH), kKoTopas 6blia cocTaBnstoLLLen
NepBMYHOIO HYKJ/1IEOCMHTE3a BO BceneHHOW, U BbISCHUTE,
BblaenigeTcsa nau norsouwaeTcs 3Heprus B 3TOW peakymu:
*He + 3He ="Li + |H + AE.
PeweHne. Macca wn3otona artoma renma AHHe paByHa
4,00260 a. e. m. (TA), macca msotona atoma nutma Ai
paBHa 7,01601 a. e. m. (Tnc), macca aToma Boaopoga —
1,00783 a. e. m. (mD.
[Ana pacyeta 3Hepruu Bocrnosib3yemcsi popmMysiou
AE = (TA+TB- TCc- mD) 2.
OTKypa
AE =(4,00260 + 4,00260 - 7,01601 - 1,00783) a. e. M. x
x 1,661 «10'Z kr/a. e. M. =(3 «10®m/c)2=
=-2,79 <102 >k =-17,4 MaB.



ConHue — 6nmkaiwasn 3sesga

Takum ob6pas3om, sigepHas peakuums WAeT c MorjaoweHuem
3Heprum.

B Hegpax ConHua npoucxoauT sifepHas peakumsa CUHTesa
anep sogopoga B agpa renvs. CKoMbKO 3HEPrun BblAe/INTCA
npuy obpasoBaHUM 1 Kr resivsi, ecan aHeprnsa ceasm 4He co-
ctaBnsieT 28,3 MaB?

PeweHne. Cxema A4epHON peakuun nMeeT BUA;

4 (JH) =2He + 2e++ 2ve + AE,
rge e+— MNO3UTPOH, NY — 3/1EKTPOHHOE HEeWTpUHO, 06pasy-
oL necsa B 3TON peaKLUK.
Tak Kak sagpo renuva obpasyeTca M3 CBOO6OAHbLIX MPOTOHOB,
TO 3HEPreTUYecKUin BbIXO AAHHOW peaKuUW paBeH 3Heprum
CBA3W Agpa renuvs, T. e. Npn obpasoBaHUM O0AHOro sgpa re-
nvsa Bblgensetca 28,3 MaB aHeprum.
E =nEc rge m — 4mcsao atomMoB resms.

Ho n - mN.

rpe M — monapHasa macca rennsa (4 «1CC3kr/monb), NA —
yucno Asoragpo (6,02 <1028 monb-1).

Torpa E = oTKyaa
il M ) ya
p=28,3702-10" 7]
40’3 \Y '

TakuMm o6pasom, npu obpaszoBaHUM 1 Kr renuvs Bbligensietcs
3Heprusa 4,26 =102 M3B (6,8 =104 Ox).

Hanunwute agepHyto peakumio CUHTe3a fierknx aaep gente-
pus U TPUTUS U ONpefesinTe 3HEPreTUHEeCKMin BbIXO[ 3TOM
peakuuun, ecnv aHeprus CeA3V y saep atToMoB M30Tona renvsi
JHe — 28,3 MaB, y sgep aToMOB AenTepusi — 2,2 MaB,
y Agep atomoB Tputunda 3H — 8,5 MaB.
PeweHne. AaepHas peakumnsa cuHTe3a sgep aTtoMOB Aei-
Tepua v Tputua B renuii: "H + 3H =jHe + 4n + AE.
OTkyga AE =Ea (\He) - £ B(H) - £ B(3H),
Torpa AE =28,3 - 2,2 - 8,5 =17,6 (M3aB).

49



COJTHUE " 3BE3/A4bl

50

PewnTe ycTHO
Kakue XxmumMmnyecKme 3/ieMeHTbl 0CO6EHHO pacnpocTpaHeHbl Ha

ConHue? YKaute npaBufibHble OTBETHI. *
A. Bogopoga.
Bb. Tenwii.

B. Yrnekucnblin ras.
Co/lHeUHYl0 aTMocdepy MOXHO YCNOBHO pas3fefsiuTb Ha He-
CKONIbKO C/I0€B. YKaXKUTe rnpaBu/ibHble YTBEPXAEHUSA.

A. KoHBeKLMNOHHaA 30Ha.

B. ®oTochepa.

B. Xpomocdepa
Kakoili cnoii ConHua sIBMSAETCA OCHOBHbIM MCTOYHWUKOM BU-
AVMOT0 U3YUYeHUA? Y KaXnTe nNpaBu/ibHbIA OTBET.

A. Xpomocdepa.

B. ®doTochepa.

B. ConHeuHasa KopoHa.
Kakue aBneHus Ha 3eme cBA3aHbl C NPOSABNEHNEM CO/THEYHOW
aKTUBHOCTN? YKaXXuTe npaBusibHble OTBETHI.

A. TlonapHoe cuaHwne.

B. MarHutHble 6ypu.

B. Papyra.
KakoBa LWMKNWYHOCTb CO/THEYHOW aKTMBHOCTU? YKaXute
npaBuU/bHbLIA OTBET.

A. 7 nert.
b. 11 ner.
B. 15 net

Kakasi TemnepaTypa B UueHTpe ConHUAa? YKaXKunTte npaBusibHbIii
OTBeET.

A. 6000 K.

b. 100 OO0 K.

B. 15 00000 K.

MepBblili ypOBEHb

Kakune OCHOBHble XMMWNYECKNE 3/1eMeHTbl, N B KaAKOM COOT-
HOWeHUN BXoAAT B cocTtaB ConHua?

B KakoM (pM3N4YECKOM COCTOSAHUM HaX0AUTCA BeLLecTBO Ha
ConHue? lMoyemy?



w

o

ConHue — 6nm>kaliwas 3se3ga

UTo Takoe CO/THEeYHbIl BeTep?

Kakumu cnocob6amun ocylLiecTBNASAETCSA MNepeHOoC 3Heprum us
Hegp ConHua Hapyxy?

UTto Takoe oTtochepa ConHuya?

Moyemy CO/THeYHble NATHA BbIFNAAAT TeMHee, YeM oTocthepa?

BTopoli ypoBeHb

a) 3a cyeT KakKuX UCTOYHWUKOB 3aHeprum msnydaet ConHue?
Kakue npu aToM NpoOUCXOAAT U3MEHEHUSA C ero BeLLecTBOM?
6) KakoBa NMPOTAXXEHHOCTb KOPOHbI U (hU3nyeckme ycnosus
B HeWn?

a) Kakos nepuopg BpauweHusa CosiHUa BOKPYr OCM U B 4YeM
COCTOMUT 0CO6EHHOCTb 3TOr0 Bpal,eHUAa?

6) UTo Takoe co/IHeYHas aKTUBHOCTb, U KakKoBa ee LMKANY-
HOCTb?

a) Mpun Kakux npoueccax Ha CosnHUe BO3HMKAKT KOPMNYCKY-
NAPHble NOTOKN N KOCMUYeECKUe Nydm?

6) O uem cBUAeTeNbCTBYET MNOABMEHMNE CO/THEUYHbIX NATEH?
a) Kakue nposiBNeHUNA CONTHEYHOM aKTUBHOCTU HabnwgawTcs
B pas3/IMYHbIX C/10saxX atmocgepbl ConHua?

6) B Kakux npegeniax nameHsaetca temnepartypa ConHua ot
ero ueHTpa 4o otoctepnbl?

a) Kakue cnon pasnuyatoT BHYTpM CosiHLA U B ero atmocgepe?
6) Kakue HabnwgeHMsa No3BONAT ONpefenTb XMmuye-
CKnii coctaB ConHuya?

a) F'pe Ha ConHUe TemnepaTypa BbiWwe: B (hoTtochepe wnm
B KOpOHe? B yem npuymHa 3T0ro AssieHNA?

6) Kakue BUAbl COTHEYHOTO U3/1yYeHUs BaM M3BeCTHbI? Ka-
Kne U3 HUX He AOCTUralT NOBEepXHOCTU 3emnn?

TpeTwuii ypoBeHb

a) B kakom arperatHOM COCTOSAHWUMW Haxo4WUTCS BELLECTBO
B Hegpax ConHua? KakoBbl MPUMEPHO ero Temnepartypa
M NAOTHOCTb?
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6) B Heppax CosiHLA NMPOUCXOAUT fAfepHas peakuus CUHTe-
3a BoAopoja B a4pa reauvs:

4 (*H) =2He + 2e++ 2ve+ AE.
CKONbKO 3Heprum BbligenunTcs npu obpasosaHnm 1 Kr renuvs,
ec/in 3Heprmna ceA3n aapa renvsa coctasnsaet 28,3 MaB?
a) MNpu kaknx npoueccax Ha CoNHLE BO3HUKAKT KOPMNYCKY-
NApHbIe MOTOKN N KOCMUYECKNEe /iyun? Yem oHU oTniM4varTcs
Apyr oT gpyra?
6) Kakas 3sHeprus BblgensieTcs npu TepMOsiiepHONM peak-
LUN CUHTEe3a MEeXAy feTepueM u Tputmnem?

*H + @H -> 4He + Jn + AE

a) Uem obbsAcHAeTcA Habnwgaemas Ha Co/nHUe rpaHynaumsa?
6) B npouecce TepmosgepHOro cuHTtesa 5 <104 Kr BOAOpoO-
ha npespauiaetca B 49644 kr rennda. OnpepenvTe, CKOJMIbKO
3Hepruu BblaenseTcs Npu 3TOM.
a) MepeuncnnTe U KpaTKo onNULLKUTE NPOSAB/IeHUEe aKTUBHOCTU
ConHua. C yem cBsizaHa OCHOBHasi NMpuYMHa 3TUX SABIEHWUI?
6) Kakas sHeprus BbigensieTcs Npu TepMOosifepHOr peakuum
CUHTe3a faentepusa u renuna-3 (2He) Kotopas 6blna cocTaBns-
loWEen NeEPBMYHOIO0 HYK/leOCMHTE3a BO BceneHHo:

'H + 2He -> ‘He + |H + AE?
a) Uem o0b6bACHAETCA MOHMXXKeHUEe TemnepaTypbl B obsiactu
CO/THEYHbIX NATeH?
6) Kakasa aHeprus Bblgensercs npu TepMosAepHON peakunm
nnTtna-6 (i) c gentepuem:

®Li + -> ‘He + ‘He + AE?
a) OnuwmnTe sABNEHME BCNbIW KN Ha CosHLUE N reousnyeckue
npoLeccbl, KOTOpPble C Hel CBA3aHbI.
6) HainTn uyacToTy y-m3nyyeHus, obpasywuierocsas npu Tep-
MOSIAEPHOW peakumm:

H + ®H -> 2He + v,

ecnn a-yactmuya npuobpetaet aHepruto 19,7 MaB.



OCHOBHble XapaKTepucTUKN 3Be3f. OnpedeneHne paccTOSHUNA [0 3Be3j

CamocTosiTenbHas 10
paboTa

OCHOBHbIE XAPAKTEPUCTWUKW 3BE3[.
OMPEAENEHUE PACCTOAHWIA A0 3BE3[

MPMNMEPbI PEWEHWMA 3AO0AY

1. Mapannakc 3Be3gbl 61 Jlebegsa paseH 0,29". Yemy paBHO
paccTosiHMe [0 Hee B CBETOBbIX rogax?

PeweHne. FoguMyHbIM napasiakcoM 3Be3fbl p Ha3bliBa-

I0T Yron, nog KOTOPbIM CO 3Be34bl MOXXHO 6blsI0 6bI BU-

[eTb CpefHWI paguyc 3eMHOM op6ouTbl (paBHbIM 1 a. e. =

=1,496 <1011 m), ecnu oHa nepneHANKYASApHA /Iydy 3peHuns.

PaccTosHue g0 3Be3gbl D =— |, rge a — 6onblias nosy-
sinp

0Cb 3€MHOI 0p6UTHI.

Mpu maneix yrnax sinp = ——-. €C/IN P BblpaXXeHo B ce-
P y P 206265 P P
206265’
KyHpax ayru. Torga lMNa = 0665
P
Mapcek — paccTtosiHMe, ¢ KOTOporo 6osibllas MosyoCb 3eM-

HOli Op6UTbLI, NMEPNeHAMKYSApPHasa Ny4dy 3peHus, BUAHa Mo
yrnom B 1”. PaccTossHMe B napcekax paBHO 06paTHON BeNU4U-
He TOAMYHOIO0 napaJsiiakca, BblpaXXeHHOro B CEKyHAax AYru.

Torpa DrK= -

P
1 napcek = 3,26 cBeToBOro roga =206265 a. e. =3 «1013kwm.
D 20—29 =3,45(nK) wnn D =3,45 «3,26 =11,2 (cB. roga).

Takum obpasom, paccTosHMe A0 3Be3gbl 11,2 cBeTOBbIX roja.

2. Bo cKO/bKO pa3 3Be3ga ApKTyp 6sv>ke 3Be3abl [eHeb,
ecniM napasiyiakCbl UX COOTBETCTBEHHO paBHbI pr=0,089"
np2=0,023"?
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PeweHne. Vcnonb3ya ¢opmyny, cBA3blBalLWY napan-
nakc 3ee3fbl (p) B ceEKyHAax Ayrm v paccTossHMe [0 3Be3-
Abl (D) B napcekax, nosayvaem:
1 1
D, =— wbD2=—, oTKyja
Pi Pr

> | >
> |°

A 0,089"
— =mnno», =39, T. e. ApKTyp 61mxe [e-
U,uUuuUZo

Takum obpasom,
ilj

He6a B 39 pas.

Onpepenute abCcoNOTHYH 3Be34HYH BenunuynmHy ConHua,

ec/in ero Bnanmas 3eesgHasi BesinunmHa —26,74T, a cpegHee

pacctosHue oo Hero 1,5 «10® KM.
PeweHne. Bugnmas 3se3gHasa BenmumHa (T) XapakTepwu-
3yeT CBETOBOW MOTOK, MpuUxoadulnin Ha 3emMsil0 0T 3Be3-
Abl (CM. pelwweHue 3agaynm 5, npuBegeHHoe Ha cTp. 9).
Torga, 0603Ha4YMB Yepes X 4YMC/A0, NoKasbliBallee pasnu-
yne B APKOCTU B OAHY 3BE3[HYI BE/IMUYUHY, NONYYUM —
x5=100. 3HayeHMe X Halijem M3 3TOro paBeHCTBa, MNpo-
norapucgmuposas 06e ero 4actum: 51gx = I1glO0O, oTkyga
51gx =2, nnn lgx =0,4, Torga x =2,512.

Ecnn 0603HaunTb SAPKOCTb 3Be3Abl, BuAnMMas 3Be3gHas Be-

NnynHa KoTopoii T1 4yepe3 lv a ApKOCTb 3Be3Abl, 3Be3gHasd

Be/IMYMHA KOTOpOK T2 4epe3 /2 To

N =251202'Y

h
Ab6conwTHasa 3Be3gHad BennumHa (M) — 3To Bugumas
3Be3gHasi Be/iM4MHa, KOTOopyl wumena 6bl 3Be3ga, ecnm 6Obl
Haxogmnacb OT Hac Ha ogMHaKoBOM paccTosaHuu DQ= 10 nk.
MycTb Kakas-HMOyAb 3Be3fa yfAasieHa 0T Hac Ha paccTosiHue
D. O603HauMM ee BUAUMYK 3BE3[HYH Be/IMUMHY 4epe3 T,
abconwTHYO — M, TOrga

— =2,512(AF).
h



OCHOBHble XapaKTepucTuKK 3Be34. OnpegeneHve paccTOoSHUIA 40 3Be3g

Tak Kak sIpKOCTb 3Be3fbl MeHsieTcss 06paTHO mponopuuo-
Ha/IbHO KBajpaTy paccTosHWUSA A0 Hee, TO

11 mlp=D@=R 2
CneposaTtenbHo, 2,512(Mm) - D2mD2.
NorapndmMupysa 3To BblpaKeHue, Haxo4um
0,4(M - 1) =I1glO2- IgD2 wnn 0,4(M - T) =2 - 2IgD.
OKOHYaTeNbHO MonyvYaeM:
M =1+5- 5IgD.
Bbipa3nm pacctosHue o ConHua B napcekax (E>MK:

la. e nKk = 4,8 «10'® nkK.

206265
MopacTtaBnsAs gaHHble 3afayn B ypaBHEHUe, Mosyvyaem

M =-26,741+5-5 1g4,8 m10 e=
=-26,74™ + 5 - 5(-5,32) =4,8T.
Takum ob6pa3om, Hawe ConHuUe ¢ paccTosHMs 10 NK Bbl-

rnageno 6ol, NPUMepPHO, KaK 3Be3ga 5-ii BMAMMOW 3Be34HOMN
BEe/INYUHBI.

Bblumncnute pacctosiHve go 3se3gbl Bern (a Jlnpbl), ecnn ms-
BECTHO, YTO ee BUAMMas U abcontoTHas 3Be34Hble Be/INUMNHbI
COOTBETCTBEHHO paBHbI 0,031 1 0,58T.
PeweHne. Ncnonbsysa cdopmyny Ans8 HaxoXxpgeHus abceo-
NIOTHOV 3Be34HOW BeNUYUMHBI M =T + 5 - 5IgD, Haligem
paccTosiHVUe [0 3Be3[bl

MopctaBnasa cioga 3HaveHusa T =0,03t 1 M =0,58T, Haxogum

Igp =0,03-0.58 +5 =0]g9

5
Takum o6pasom, paccTossHUe A0 3Be3abl paBHO 7,8 MNK.
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CeeT ot Cupuyca go 3emnm unget 8,6 net. Onpepenute
cBeTUMOCTb Cupuyca, ecii M3BECTHO, YTO ero abcosoTHad
3Be3gHasa BennumHa M | = 1,471, a abconoTHas 3Be3gHasi Be-
nnynHa ConHua M,, =4,8T.
PeweHune. CeeTmocTb (L) xapakTepu3yeT MOLWHOCTb U3-
nyvyeHunsa 3Be3gbl. Popmyna, cBA3biBawOLWan abcoNoTHbIE
3Be3[Hble BE/INYMHbLI U CBETUMOCTb 3Be3[, aHasjiormyHa
COOTHOLUIEHUI0O MeXAy BUAMMONA SAPKOCTbI 3Be3gbl U ee
BUANMOIN 3BE3A4HOI BENNYUHON, T. €.

roe Lj n L2 — cBeTumocTn AByx 3Be3g, a Mru M9 — unx
abCcoNoTHbIE 3Be34Hble BE/IMYNHbI.

MpuHumaa ceeTumocTb CosiHUA 3a eauHULY, N0AYyYUM
L=2,5129® m) nnm \gL =0,4(M2- M, oTkyga IgL =0,4(4,8 -
-1,4) =1,36. To ecTb cBeTUMOCTb Cupuyca 60nblle CBETU-
MmocTu ConHua npumMmepHo B 23 pasa.

MO>XHO N1 Mo BHeLWHeMY BUAY 3Be3[bl cAe/laTb 3aK/1oyeHne
O ee paccTosiHMM OT 3eM/In, pa3mMepax, CBETUMOCTU U OPYTUX
Xapaktepuctmkax?
PeweHne. Takoro 3ak/yeHUA caenatb Henb3sA. 3Be3fbl
HaXxo4ATCA Ha pas3/INYHbIX PaCCTOAHUAX OT 3emMsin, 4Yero
rnas pas/imunTb He MmoXeT. MHorume 3Be3fbl KaxxyTca fp-
KAMW NUWb M3-3a OTHOCUTEsIbHOW UX 6/M30CTU K COJ-
HEYHOM cucTteme, a B AENCTBUTE/IbHOCTU OHU 3HaYUTENb-
HO cnabee ene 3aMeTHbIX rnasy 3Be3f[, YAa/leHHbIX Ha He-
BOO6pasnmo 60nblUME PaCCTOSAHUS.
[ANA BbIACHEHNA AeACTBUTENbHOW CBETUMOCTU 3BE3[4 BblUMUC-
NAKT 3Be34HYI0 BE/IVYUHY NMPU YC/IOBUN O4MHAKOBOro pac-
CTOAHUA.
Ana MHOrMx 3Be3f pasfinduve Mexay BMAMMOW M abconoT-
HOM 3Be3A4HON BE/IMYMHOW O0YeHb BenMKo. Hanpumep, Bugn-
Mas 3Be3gHasa BenimumHa ConHua paBHa -26,7T, a ero abco-
NI0THaA BennymHa +4,8"l. 3To 3HAUYUT, 4YTO CO CTAHAAPTHOrO



OCHOBHble XapakKTepucTukn 3se3g. OnpegeneHve paccTOosIHUIA 40 3Be34

pacctosaHuna (32,6 ceeToBbiXx roga) ConHue BbIrNsageno 6bi
efiBa 3aMeTHOWN 3Be3404KOA.

PewnTe ycTHO

Kakue eAuvHULUbI MCNONBL3YIOT NPU U3MEPEeHUU paccTossHU
00 3Be34? YKaXuTe npasusibHble OTBETHI.

A. CseTOBOW rog.

B. TMapcek.

B. ToanuHbIl Napannakc.

Mapcek — 3T0... (YKaXUTe NpaBuibHOE YTBEpPXKAeHUeE)

A. ...paccTosiHue, KOTOpoe CBeT MPOXOAUT B TeUeHue roga.
B. ...paccTosiHWe, paBHOe 60/1bLLIOM MOYOCH 3EMHOW OPOUTHI.
B. ...paccTosiHMe, C KOTOPOro CPeaHWUIA pasuyc 3eMHON 0pouThbl,

NepPNeHANKYNAPHbBIA Ny4y 3peHuns, BUAeH nog yrsiom B 1"
FoAWYHBIA napannakc 3Be3fbl — 3T0... (YKaXXuUTe npasusibHoe
yTBepXXAeHue)

A. ..yron, Nof KOTOPbIM CO 3Be€34bl MOXXHO 6bl/10 6bl BU-

[JeTb cpefHWUI paguyc 3eMHOW Op6bUTbI, ecnn OHa MeprneH-

OVKYNsSipHa Ny4vy 3peHus.

B. ..yron nog KoTtopbiM CO CBeTW/ia BUAEH pagnyc 3emnu,
nepneHAMKYNAPHbIA K Ny4y 3peHus.
B. ..yron, nog KotopbiM BUAEH C 3eMnun auameTp J1yHbl,

nepneHAKYNSAPHbIA y4vy 3peHUs.
Camyto HNU3KYI0 Temnepartypy oTocdepbl UMET... (YKaXKnTe
npasu/ibHOE YTBepPXAeHUE)

A. ..6enble 3Be3fbl.
B. ..>KenTble 3Be3fbl.
B. ...KpacHble 3Be3[bl.

OT 4ero 3aBUCUT LBET 3Be3bl? YKa)Kute rnpaBu/ibHbIA 0TBET.
A. OT Temnepatypsbl ee poTocdepsbl.
B. OT pa3mepoB 3Be3fbl.
B. OT nioTHOCTU 3BE3[bl.
OCHOBHbIMM 3/ieMeHTaMn B aTMochepax 06bIYHbIX 3Be3[ SAB-
nawTed... (YKaXunTte npaBu/ibHOe YTBEPXKAEHUE)

A. ..a30T 1 KNUCMopoA, Kak B 3eMHOI aTmocdepe.
Bb. .. BOAOPOA W renuvii, Kak B COSTHEYHOWM aTMocdepe.
B. .. MoNneKynspHbI/A BOAOPOA U MeTaH, Kak B aTMocdepe

NMnaaHeT-rmraHToB.
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MepBblIi YypPOBEHDb

N3 KaKMX XMMWUYECKUX 3/1EMEHTOB B OCHOBHOM COCTOSAT
3Be3abl?

KakoBa MaKkcMmanbHass M MUHUManbHasa TemnepaTtypa ¢o-
Tocthep 3Be3q?

B uem rnaBHas npuvymMHa pas3inumsa cneKTpoB 3Be3a?

Kak onpepgensioT paccTosHWe [0 3Be3f?

OT yero 3aBUCUT CBETUMOCTb 3BE3Abl?

Kakue M3MeHEHUs MPOUCXOASAT B CNEKTpe 3Be3Abl BCNEACTBUE
ee ABMXKEHUSA B MPOCTPaHCTBE M BpalleHUs BOKPYr ocu?

BTopoii ypoBeHb

MoanyHbIA Napannakc Berun (a Jinpbl) paseH 0,13". CKo/MbKO
BpeMeHU MAeT CBeT OT 3TOM 3Be3abl A0 3eMin?

PacctosaHne po 3Be3abl Cnuky paBHo 260 cBeTOBbIM rojam.
Uemy paBeH ee napaJsisiakc?

Mapannakc LeHeba (a Jlebeas) paseH 0,0023", a napannakc
AnbTanpa (a Opna) — 0,195". Kakasa mn3 atux 3Be3q 6nmxe
K 3emne n BO CKOJ/IbKO pas?

CKO/IbKO J1eT HYXXHO JleTeTb CO CKOPOCTbK CBeTa K 3Be3[e
Bera (co3sesgue Jlupbl), 4T06bl OHa cTasa BABoe 6/mxe?
A ecnun neteTb €O cKopocTbio 30 KM/c? PaccTosiHMe oT 3emun
Ao Bern cyntatb paBHbIM 7,7 MK.

Onpenennte B CBeTOBbIX rogax paccrtoaHme o Cupunyca,
€c/In U3BeCTHO, YTO ero napannakc paseH 0,379". BblpasuTte
HalijeHHOoe paccToAHMe B aCTPOHOMUYECKUX efuHNLLax.
Mapannakc Bern 0,129”. OnpegennTte, BO CKOJ/IbKO pa3 aTa
3Be3ga gasblie oT 3emnu, yem CosnHLUe.

TpeTwnin ypoBeHb

Kakasa csetumocTb L 3Be3abl G (a3eta) CKopnnoHa, ecnu ee
BUAMMAas 3Be3fHasi Be/IMYMHA T = 5T, a paccTossHWe [0 Hee
12 500 cBeTOBbIX JieT?

Ha ckonbko npoueHToB 605ee ApKMIA KOMMNOHEHT Kanensbl
(a Bo3HMYero — cnekTpasibHO-ABOVHas 3Be3ga) sApye [eHeba



Hawa MNanakTuka. 3Be3fgHble CKOMJEHUA N accoumaumn. TyMaHHOCT U

(a Mebenn), ecnu ux 3Be3f4Hble BENIMYUHbI paBHbl COOTBET-
CTBEHHO T1=+1,1Tn 1T2=+1,250U?P

KakoBa cpefHAA NJ/IOTHOCTb KPAacHOro cBepxrmuraHrta, ecnu
ero gnameTtp B 300 pa3 60sbLUe coNHe4YHoro, a macca B 30 pa3s
6onblie, yem macca ConHua?

Bo CKOMIbKO pa3 ApKOCTb 3Be3Abl, UMeELWeNn BUANMYIO 3Be3[-
HYI0 Benn4uunHy 3,41 cnabee, 4eM ApKocTb Cupuyca, MMeloLLLero
BUOUMYIO 3Be3[HYI BenuyuHy -1,5"?

Mapannakc 3Be3abl paseH 0,01", a ee BuagmMmasa 3Be3gHas
BennunHa +10". KakoBa ee abconTHasa 3Be3gHas BeniMvymnHa?
MpuHUMasa abcoNTHY 3Be34HYH BeNMUYMHY ConHua paBHOMN
+5T, onpegenuTte paccTossHUe, Ha KOTOPOM OHO byfeT Habnto-
faTbCs KaK 3Be3ga 15-i1 3Be34HO0I BE/INYUNHBI.

CamocTosTeNbHas 11
pa6boTa

HALLA TANAKTUKA. 3BESAIHBIE CKOIM/TIEHUA
N ACCOUMALNN. TYMAHHOCTW

NMPNMEPbBbI PEWEHWA 3A0AY

3Be3ga 83 [epKyneca HaxoAUTCA OT Hac Ha pPacCToAHUN

D =125 nK, ee cob6CTBEHHOE ABVM>KEHUE cocTaBnseT U=

=0,12"/rog. KakoBa TaHreHuuasbHasi CKOPOCTb 3TOW 3Be3abl?
PeweHne. CobCTBEHHbLIM ABWMXXeHMeM 3Be3fbl L, Ha3blBa-
eTca ee BUAMMOE Yr/0Boe CMelLeHMe No Heby 3a OAWUH
rog Ha oHe ganekux 3Be3q. OHO BblpakaeTcs AONSAMU
CeKyHAbl AYTrn B roA.

CKOpOCTb 3Be3fbl B NMPOCTPAHCTBE MOXHO MpeAcTaBUTb Kak

BEKTOPHYI CYMMY ABYX CKOPOCTEW: fiyyeBoi (N.) N TaHreH-

uuanbHom (4).

59



COJIHUE 1 3BE3/[4bl

60

3
— 0
S Ve (Bemns)
(3Be3pa)
Co6CTBEHHOE ABUMXKEHME 3BE3Abl ONpefessieTcs NMlb ee TaH-
reHymnasnbHOM CKOPOCTbI0O U He 3aBUCUT OT JlyuyeBoW. YUToO6bI
BbIUUC/INTb TaHreHuuanbHy CKoOpocTb (B KMm/cC), Hapo A,
Bblpa)XeHHOe B paguaHax B roj, YMHOXWTb Ha paccTossHue
40 3Be3abl D (B KM) U pasfesniMTb Ha YMCA0 CEKYHA B rogy.
Ho Tak Kak Ha npaKTuKe [ Bcerga onpegensieTcsi B CeKyHaax
ayrn, a D — B napcekax, To A5 BbluucaeHuUs ur (B Km/c)
nonydaetcs cdopmyna:
ur=4,74a0J1.

JlyueBasi CKOpPOCTb OnpefesnseTcsa Mo criekTpy. Torga non-
Hasi MPoCTPaHCTBEHHAsl CKOPOCTb 3Be3/bl paBHa:

MoacTaBnAga fgaHHble U3 YC/I0BUA 3ajayun, nosyyaem
ur=4,74 «0,12 «125=71,1 (km/c).

JlyueBas CKOpPOCTb 3Be3abl beTenbrerise vr=22 KM/C, C0O6-

CTBeHHOe asw>keHune a=0,027" B rog, a napasiakc p = 0,005".

Onpenennte MNOJIHYKO MNPOCTPaHCTBEHHYIO CKOPOCTb 3Be3[bl

OTHocuTenbHo ConHua u yros, 06pa3oBaHHbIVi HanpasieHNEM

OBVKEHUS 3Be3[bl B MPOCTPaHCTBE C JIYYOM 3peHUs.
PeweHne. Tak Kak roguyHbIi napanaakc U paccTosiHUe

00 3Be3[ (B MK) CBA3aHbl COOTHOWEeHUEM D&K= 1—, TO TaH-

P
reHuunasibHasa CKOPOCTb 3Be€3[bl paBHa:

vT=4,744D = 4,74 —,
P

0TKyAa



Hawa ManakTwuka. 3Be3fjHble CKOMJIEHUA U accoumaumn. TymaHHoOCTU

MonHYy NpPOCTPAHCTBEHHYK CKOPOCTb 3Be3bl OMpejesiiem
no copmyne:

OTkypa v = 725,602+ 222 = 33,8 (Km/c).

Yron 9, o6pasoBaHHbIi HanpaB/fieHWEM [ABWKEHUsS 3Be3fbl
B MPOCTPAHCTBE C /Iy4OM 3PEHUS, MOXKHO HaiTn n3 dopmy-

nel tg0= EL
OTkypa tg0= - =12, ayron 0« 50°.

KakoB NMHENHbIN pasMmep LWapoBOro 3Be34HOr0 CKonaeHuns,
ecnn ero yrnoeoii gnametp 3 =3', a paccTosiHMe A0 Hero
D =104 nK?
PeweHuve. JTNHeWHbIV gnameTp CKOMNNEeHUA onpegensercs
Mo ero yrnoBomMy gmameTpy U paccTosHUI0 no dopmyne:

dn
R = - D, rope R — paaunyc ckonneHuda; d" — yrno-
206265’ A paany y
BOW gmameTp B CeKyHpgax ayru; D — paccTosaHue B nap-

ceKax.
MopcTaBnas gaHHble 3agayvun, nony4vaem (3' = 180")

OnpepennTte paccTosiHYe A0 WapoBOro 38e34HOrN0 CKOrn/eHus,
ecnn B HeM OBHapy>KeHO HECKOJ/IbKO KOpPOTKOMNepuoamnyeckKmnx
uecdensa c BMANMOI 3Be3[HON BenYMHOM T = 15,5T, a ux
abconroTHaa BennumHa M = 0,5T. KaKoli IMHENHbIV pasmep
3TOro CKOMJIEHUSA, EC/IN €ro yrnoBson gnameTp d = 2,5'? 3Bes-
OOl KaKol BeNMUMHbI Obl/10 Gbl HA 3TOM PaCCTOSIHUU Halle
CosnHye, nmetoulee abconoTHY BEMNYUHY M O=5T?

PeweHne. Haxogum pacctossHue D, ucnonb3dysa dopmyny
M =T +5 - 51gD, oTtkyga 51gD = 15,5 +5-0,5 =20, cnego-
BaTesibHO, lg.D=4 n D = 104 (nK).
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JINHeWHbIA gnameTp ckonneHnsa 2R= D, rpe R —
206265’
pagunyc ckonneHus; d" — yrnoBoil AnameTp B CeKyHAax
ayrn (2,5' = 150"); D — paccTosiHMEe B Napcekax.
_ 150" 104 73 (NK).
206265'

MockonbKy AnA uedens 3Be3gHas BenuuMHa 6osble abeo-
NOTHOW Ha 15m T - M =15,5m- 0,51 = 15T, To U BUAgNMasn
BennuynHa ConHua 6yaeT Ha 15T 6onblie abconoTHOM, T. e.
51+ = 201.

ConHue 6b1710 661 AOCTYMHO A8 perucrpaunm Teneckonam
C anepTypoil HECKO/IbKO MeTpOB.

OnpegennTe NOMHY NMPOCTPaHCTBEHHYHO CKOPOCTb 3Be3[pbl,
ecnin ee rogunyHbivi napasisiakc p = 0,05", cobcTBEHHOE OBU-
>XeHune cocTtasnseT L, =0,15" B rog, a cnekTpasibHas JIMHUA
C O/IHOM BOMHbLI X=600 HM cMelleHa K KpacHOMY KOHLY
crnekTpa Ha paccTtoaHue AX =3 HM.

PeweHwne. MNMonHasa npocTpaHCTBEHHAas CKOPOCTb 3Be3fbl

onpegensieTca opmynon v = yjv™+ vf.
CKoOpoCTb 3Be34bl MepneHAMKYNsApHas K /y4yy 3peHus Ha-
6nwpaTtens, Ha3blBaeTCAd  TaHreHUWanbHOWM  CKOPOCTbIO

M onpegensietca no opmyne: vx- 4,74plfl =4,74 —.

P
CKopocTb 3Be3fbl, Hanpas/ieHHass No Ay4yy 3peHus Habga-

Tensl, HasblBaeTCcsA JIy4eBOW CKOPOCTbiO. JlyueBasi CKOpPOCTb
3Be3fbl onpeaenseTcs no cMeweHUo NMHKIA ee cnekTpa (3a-

KOH [onnepa): vr =

Torpa, n=

oTKyga Vv = = 20,7 (km/c).



Hawa MNanakTwukKa. 3Be3gHble CKOMeHUa n accounaymn. TyMaHHOCT U

6. Bo ckonbKo pa3 ApKTyp 6osbLie ConHua, ecnm ero CBeTUMOCTb
B COJIHeYHbIX egunHunuax 210 LO, a Temnepartypa 4 300 K?

PeweHne. N3 Kypca pU3MKN U3BECTHO, YTO MOJIHAsA 3Hep-
rmsa, usnydyaemas B e4UHULY BpemMeHUW ¢ 1 M2 noBepxHO-
CTW HarpeToro Tesnia paBHa: W =crT4, rae a — KoappuuneHTt
npornopumoHanbHocTn, a T — abconTHas TemnepaTtypa
(3akoH CrTehaHa-bonbymaHa). OTHOCUTE/NbHbI NUHEN-
Hbli pa3Mep 3Be3[, MMEKLWUX WU3BECTHYK TemnepaTtypy
T, Haxo4AT n3 opmynbl

X
L 4kr* w ( T
A, 4nr2
rge r — paauyc 3Be3fbl, W — U3yYeHUEe efVHULbI MOBEPX-
HocTW 3Be3fbl, @ W@ T@oTHocATca K ConHuy, a LO= 1.
T =6 000 K (aththekTuBHaa temnepatypa ConHuya).

Torpa — =VZnm oTKyga — =>/210m 6000 28 .
T 4300

ApKTyp 60onblwe ConHUa NpumepHo B 28 pas.

PewnTe yCcTHO

1. FanakTuky MreuHblil TlyTb MOXHO NpeacTaBUTb B BUAE...
(yKaXknte npaBu/ibHOE YTBEPXKAEHME)

A. ...TUTAHTCKOro 3BE34HOro Lapa.
B. ...orPOMHOro Cn/jKCHYTOr0 AMCKa U3 3BE3L.
B. ...orpOMHOV He UMelOLLLEN onpeaeneHHon hopMbl COBO-

KYMNMHOCTWN 3Be3[,.
2. [OwnameTp gucka Hawei ManakTUKM cocTaBnsgeT... (YKaXuTte
npaBu/ibHOEe YTBEPXAEHWNE)

A. ..100 000 a. e.
B. ...100 000 cBeTOBbIX JI€ET.
B. ...10 000 nk.

3. PaccesiHHble CKONMEHUS... (YKaXKNTe NpaBu/ibHOE YTBEPXAEHME)
A. ...COCTOAAIT U3 HECKO/IbKNUX OECATKOB WM COTEH 3Be3f,
rfiaBHOW MocsefoBaTesIbHOCTU.
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B. ...codepXXaT OT HEeCKO/IbKUX AEeCATKOB A0 HECKOMbKUX Tbl-
csiy 3Be3f,
B. ...COCTOAT M3 KOCMMWYECKOW MblIN.

LLlapoBble CKOM/EHUS... (YKaXX1UTe NpaBubHbIe YTBEPXKAEHUS)
A. ...COCTOSIT U3 [ECATKOB WM COTEeH ThbiCAY Cy6Kap/IMKOB
N KPacHbIX TMraHToB.
B. ..B cnabblil Teneckon BbIMMSAAT KaK TyMaHHble MATHA.
B. ...COCTOSAT M3 HECKO/IbKUX AECATKOB UMW COTEH 3BE3[

rnaBHOM nocnefoBaTesibHOCTH.
Kakune 06beKTbl BXOAAT B COCTaB Hawlel ManakTukKn? Y KaxuTe
BCE MpaBWJ/ibHblE OTBETHI.

A. 3Be3fbl N UX CKOMJIEHUA.

B. [asonbinieBble TYMaHHOCTW.

B. KBas3sapsbl.
Kakuve cyw,ecTByOT BUAbl TYMAHHOCTEN? Y KaXute Bce npa-
BU/IbHble OTBETHI.

A. CseT/ble TYMaHHOCTW.

B. TeMHble TYMaHHOCTHU.

B. [a3oBble gndy3Hble TYMaHHOCTN.

MepBblii ypOBEHb

KakoBa CTpyKTypa Hawein Fanaktukmn?

Foe pacnosioxkeHo ConHue B NanakTtuke?

Monb3ysAcb 3Be34HOIM KapToW, NpocneaunTe, Yepe3 KaKue co-
3Be3ana npoxoanT MneyHblin MyTb.

Uem pasnivyalroTcsa paccesiHHble U LWIapoBble CKOMMEeHUsA?
Uemy paBHa macca Hawlel FanakTnkm? Kak ee MOXXHO OLUEHUTL?
Mo Kaknm npmusHakam pasnmyarnTca Mexay cobon anddys-
Hble 1 NnaHeTapHble TYMaHHOCTU?

BToOpoii ypoBeHb

Onpegennte nepuop obpaweHns CosHuUa BOKPYr LeHTpa
Macc ManakTuku, 3Has, 4To opbuTanbHasa ckopocTb CofnHua
paBHa 220 KM/c, a ero pacctosiHue OT UeHTpa anakTuku
coctaBnsaet 8 OO0 nk.



Hawa MNanakTuka. 3Be3gHble CKOMeHUA U accoumnaumn. TyMaHHOCT U

CKO/IbKO BpPEMEHU NPUAETCA XXAaTb 0TBETA Ha pagmoTesierpam-
MYy, OTApPaB/IEHHYI0 K ranaktuke AHApPOMeAbl, pacCcTossHUe Ao
KOTOopoi paBHO 770 OOO nK?

B mMecTHOM ranaktmyeckom aswvxkeHuun CosiHUE nNepemMeLiaeT-
CA CO CKopocTbto 20 KM/c no HarnpasfneHU0 K 3Be3fe Bere.
BbluncnuTte, 3a Kakoe Bpems CosiHUEe nepemecTuTcs B 06nactb
NpocTpaHCcTBa, rae ceivac Haxoautcsa Bera, koTopas yganeHa
oT CosiHUa Ha 25 cBeTOBbIX JieT.

Kakoe pacctosaHune nponetut 3a rog CosiHeyHas cuctema
Nno HanpaB/IEHUID K anekcy ee ABMXEHUSA MPU CKOPOCTWU
B 19,5 kKm/c?

CpaBHUTE CKOPOCTb ABUXXeHUA 3emnu Bokpyr CosnHua co
CKOpOCTbI0 ABUMXKeHUA CofiHLAa BOKPYT LeHTpa ManakTuku.
CKONbKO BpeMeHW HeobxoAuMMo, 4TOo6bl CBET Mepecek Hawly
ManakTnky no ee gnametpy?

TpeTuih ypoBEHDb

JlyyeBas cKopocTb 3Be3abl AnbaebapaH vr=54 km/c, ee co6-
CTBEHHOe aBuKeHue coctaBnget u=0,20" B rog, a napasnnakc
p =0,05". Onpegenvite NOJ/IHYIO MPOCTPAHCTBEHHYI CKOPOCTb
AnbaebapaHa.

OnpegenvTe NPOCTPAHCTBEHHYIO CKOPOCTb ABUXXEHWUSA 3Be3[bl,
ecnm MoAy/nu NyyeBOii M TaHreHUMasibHOM COCTaBASLWLMUX
3TOM CKOPOCTU COOTBETCTBEHHO paBHbl 30 KM/c 1 29 Km/c.
MoA Kaknm yrriiom K nydvy 3peHus Habnwgatensa geukeTca
3Ta 3Be3ga?

BbluMcnnTe MoAy/nb U 3HaK Sly4eBOW CKOPOCTU 3BE3A4bl, €C/N
B ee CMeKTpe J/IMHUA, COOTBETCTBYOW,AA A/IMHE BO/IHbI 550 HM,
cMelleHa K (1uoneToBOMY KOHLY Ha paccTosiHue 55 HM.
3Be3ga ABUXKETCHA B MpPOCTpaHCTBE CO CKopocTbi 50 Km/c
B CTOPOHY Habnwpgatensa nog yrniom 30° K ero siyyy 3peHus.
Onpefennte NyyeByl W TaHTeHUMas/IbHYI0 COCTaB/iAlLWMe
CKOPOCTU ABUXEHUA 3Be3jbl.

JlyyeBasi ckopoCcTb ApPKTypa paBHa -5,2 KM/c, a TaHreH-
unanbHaa — 121 km/c. OnpegenuTe yrona, obpasoBaHHbIN
HarnpaBneHVUeM ABWXKEHUS 3Be3fbl C Ny4OM 3peHus.
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3Be3ga, Haxogsuwiasaca Ha HebeCHOM 3kKBaTope, ydaneHa oT
ConHua Ha pacctodaHMe 94 NK, UMeeT HYJ/IEBYI JIYUYEBYIO
CKOpPOCTb, a ee CO6CTBEHHOE ABUXXEHME pPaBHO 0,006'/rog.
C Kakol NpocTpaHCTBEHHOW CKOPOCTbI ABWMXKETCHA 3Be3ga?

CamocToOATENbHAA «| =
paboTa 1j

MWP TATAKTUK. KBA3APHI.
NMPONCXOXEHWNE W PA3BUTUE BCENEHHO

MPMNMEPbI PEWEHWMA 3AOAY

B ranakTunke, y KOTOPOW KpacHoe cMeLleHue JIMHUM B CNeKT-
pe 2 OO0 km/c, BCMNbIXHYNa cBepxXHOBas 3Be3ga. Ee spkocTb
B MakKCMMyMe cooTBeTcTBOBasia 18-i BMAMMOI 3Be3gHON
BenmMUymnHe. KakoBbl ee abcosiloTHasa 3Be3gHasa Be/inyMHa
N CBETUMOCTbL?
PeweHue. Hawe ConHue ¢ pacctodaHua 10 Nk Bbirnage-
N0 6bl NPUMEPHO Kak 3Be3fga 5-i BUAMMOW 3BE3QHON Be-
NNuunHbl, T. e. ana ConHua M @« 5T. 3Haa abCcoMTHYHO
3Be34HYI0 BeNn4YuMHy M 3Be3fdbl, MOXXHO BbIYUCAUTbL €€
cBeTMOCTb L. MpuHumasn ceeTumocTb CosiHUA 3@ eAUHN-
Ly, No onpefesieHNI0 CBETUMOCTU MOXHO 3anucaTb, UYTO
L=2,5125m, nam IgL =0,4(5 - M).
AGCONOTHYI0 3BE34HYI0 BE/IMUMHY M MOXHO BbIYUCAUTBL MO
dopmyne: M =T +5 - 51gD, roe D — pacctossHue [0 3Be3fbl.
B cooTBeTcTBUM C ahhekTOoM Jlonsnepa KpacHoe CMelleHue
03HayaeT yfgasieHWe UCTOYHMKA OT Habnwpaatena. CKopocTb
yAaneHnsa nponopumoHanbHa CMeLWeHUo 1, cnefoBaTesibHo,
paccTossHuo. Habnwogaemas MponopumMoHasibHOCTb MeXAay
paccTossHMEM [0 ranakTUK U CKOPOCTbI0O HOCUT Ha3BaHMe 3aKo-
Ha Xa66na: v=HD. KosgdpunynmeHT nponopuymoHasabHocTtn H



Mwup ranakTuk. KBasapbl. MponcxoXkaeHre n pa3snuTune BeeneHHow

Has3blBalT NOCTOAHHON Xab6na. YCTaHOBMIEHO, YTO BEANYN-

Ha NoCTOsiHHOW Xab6sia cocTaBfsieT NMPUMEPHO 70---;\;| ----- ,
c mMnK

T. €. Ha KaXAbli MU/IIMOH MApPCeK CKOPOCTb yaaneHus BO3-
pactaeT Ha 70 Km/c. TMo3ToMy paccTosHWe A0 fanekoi ra-
NAaKTUKN MOXHO oMnpeaesinTb Mo Be/IMYUHE KPacHOro cme-

LWeHUss NIMHUIA B ee cnekTpe: D - —, rge v — CKOPOCTb,

onpeAeneHHas Mo KpacHoMy cmeleHuto, Torga D = 2000 _

=29 (MnkK) = 29 <106 nk. CnegoBatenibHo, M =18 +5 - 51g(29 x
x 0§ =-14,3m.
IlgL =0,4(5-(-14,3)) =7,7, otkyfa L/L&=5 «107.

Takmm obpasom, abcontTHas 3Be3gHas BeMYMHa U CBETU-
MOCTb CBEpPXHOBOM 3Be3fbl pPaBHbl COOTBETCTBEHHO -14,3T
n25 «107 =L0.

B cnekTpe ranaktuku, Kotopas MMeeT BUAVMYIO 3Be3[HYI0

BenmuunHy T = 15,217, nnHmna sogopoga (A =656,3 HM) cme-

LieHa K KpacHOMY KOHLUY cnekTpa Ha JA= 21,9 HM. Bbluuc-

JINTe CKOPOCTb yAaNleHNA FalakKTUKM U paccTosiHMe OO0 Hee,

abCoNOTHYIO 3BE34HYI0 BE/IMUYUNHY U CBETUMOCTb FaslaKTUKMW.
PeweHune: CKOpOCTb raslakKTUKuy, Hanpas/ieHHasa no nyvyy
3peHns Habnwpgatens, HasblBaeTCHA J1y4YeBOW CKOPOCT bl
VI («+» Npu yganeHnn ranakTuku, «-» — npu npuénau-
XXEeHUN ranakTukun). JlyyeBasi CKOPOCTb raslakTUKW ornpe-
JenseTcsa No cMeweHUo NIMHUIA ee cnekTpa. Ha ocHoBa-
HUN 3aKoHa [lonsiepa nMMeem:

AA _vr OA

Y :C—, oTKyfAa vr:—A C, rgje ¢ — CKOpOCTb CBeTa.

Torga HaxoAMM CKOPOCTb yAasieHUs raslaKTUKu:

21,9

= 3 105=104 (km/c).
656,3

V.
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PaccTtosaHue pgo ,qaneK0|7| ranakKtTmkKkm MOXXHO onpeaenntb no

Be/INYMHE KPAcHOro cMeLLeHns NnHW B ee cnekTpe: D = —
H
10
oTkyga D = =100 (MnkK).

Bbiuncnsiem abCcoMlOTHYH 3BE34HYI0 BE/IUHUHY:
M =71 +5- 51g(143 =106 =20,2 - 40,8 =-20,6T U cBeTuU-
mocTb: IgL =0,4(5 -M )= 0,4(5 + 20,6) = 10,2.

OTkyga L » 1010 =L@

JIHUM cnekTpa Aa/leKkol ralakTUKWM OKasas/lIMCb CABUHY-
TbIMWN Ha BE/INYMHY, PABHOCWU/IbHYIO CKOPOCTU yaasieHUsa OT
Hac B 14 000 km/c. KakoBO paccTosiHme o Hee (B CBETOBbIX
rogax)? Kakoli ee pasmep, ec/iM oHa BuAHa KakK MNATHbILKO
c pnameTpom 20"?
PeweHune: B cooTBeTCTBUU C aphekTOoM [lonsepa KpacHoe
CMelleHWe 03HavaeT yganeHne UCTo4YHMKa oT HabnwgaTte-
na. Habnwogaemasa nNponopuMoOHanbHOCTb MeXay paccTo-
AHWEM [0 ranakTUK U CKOPOCTbK HOCUT Ha3BaHWe 3aKo-
Ha Xa66na: m=HD. lMo3ToMy paccTossHME [0 AasieKon

raflakTUK1u MOXHO onpeaennTb no dopmyne D :ﬁ’ roe

V — nydeBasli CKOPOCTb (3HAK «+» — MpWU yaaneHun ra-
NaKTUKN, 3HAK «-» — MNpU MPUBAMKEHUN TanaKTUKN).
Torpa D = =200 (Mnk)

nnn 200 «3,26 =652 (M/IH. CBETOBbIX J1ET).
Pasmep ranakTuku onpegesiuMm no BUAUMOMY Yr/10BOMY AuU-

d*
amMeTpy U paccToAHUIO [0 Hee: 2R = —----------- D
206265'
200 210
oTKyga 2R = ------------ —==1,9 «104=19 000 (nK).
20626

CnepoBaTenbHO, 3aTa rajlakTuka NpMMepHO B MosTopa pasa
MeHblLUe Hallen.

Ha kakoe paccTtossHue no3BosiA0T NMPOHMKHYTL BO BceneHHyto
COBpPEMEHHbIe TesecKonbl?



Mup ranakTuk. KBasapbl. [poncxo>kaeHne n passuTmne BeceneHHol

PeweHune: COBOKYMHOCTb BCEX M3BECTHbIX HAM CBepxXranak-
TUK obpasyeT cucTemMy, HasbiBaemylo MeTaranakTUKON.
Pagnyc MeTtaranaktmkum nopsgka 1,4 <1010 cBeTOBbIX fieT
al3 =108 km. OTcioga, 3Has paccTosHue oT 3emnm fAo

ConHuya (1,5 =108 km), nony4vaem ES 1023: 1015 T. e. co-

1,5-108
BpeMeHHble Tes1eCKOonbl Mo3BOJIAIT NMPOHUKHYTbL BO BcerneH-
HYI0 Ha paccTtodHue, koTopoe B 1015 pa3 npeBbiwlaeT paccTo-
AHue oT 3emnum o ConHuya.

5. UTto Takoe MecTHOe cBepXcKorijieHne?
PeweHwne: OKpyXallime Hac rpynnbl ranakTuk obpasy-
0T 60/1ee KPYMHYK CTPYKTYpY, HasbiBaemyo MeCTHbIM
CBEPXCKOM/IEHVEM, B KOTOPYI BXOASAT COTHU ThbicAY ra-
NakTUK. MeCTHOe CBEpPXCKOMJIEHWE CU/IbHO CXaTo U ee
AnameTp 651M30K K 60 MAH. napcekoB. LleHTpanbHasa ero
obnacTb HaxogMTCA B HanpasfieHWU Ha co3Be3gue [eBbl.
B HacTosiLLee BpeMs TOMIbKO B Npegeniax 1 Mapga. CBeTOBbIX
neT HacunTbIBaOT 0K0/10 100 Nof0BHbIX CBEPXCKOMIEHUA.

6. [MpuBeguTe AoKa3aTesibCTBO TOro, UTO BceneHHas pacLumpsieTcs.
PeweHune: CBeT 0T ganiekux rasiakTUK cMellaeTca K Kpac-
HOMY KOHLYY CneKTpa — sdBJ/ieHNe, Ha3blBaeMoOe KpaCHbIM
cMelleHMeM. Yem panblue rasnakTuUKun, Tem 6onblle UX
KpacHoe cMmeweHmne. Camble fanieKme ralakTukun, Kotopble
Mbl MOXXEM Ha6I'IIO,CI'aTb, MMEeT Hanbonbliee KpacHoe cMe-
wieHune, 4To N CBNAETENNLCTBYET O paCclWlMpeH NpoCcTpaH-
CTBa, B KOTOPOM HaxoOATcA Ha6mo,qaeMb|e ranakTukun.

PewnTe yCTHO

1. MeTaranakTuKoi Ha3blBalT... (YKaXKUTe MpaBuibHOE YTBEPXK-
AeHne)

A. ..Takue BHeraslakTnuyeckne o00beKTbl, KOTOpble SIBNS-
IOTCS MOLLHBbIMW UCTOYHUKAMU PaMOonN3TyveHUs.

B. ...06nactb BceneHHON, AOCTYMHYO ANSA UCCNefoBaHUS.

B. ..Takue rasiakTuku, KoTopble Hapsigy cO CBETOM OYE€Hb

CUJIbHO MU3NydakT B pagnognariasoHe.
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KBasapamu Ha3blBaloT... (YKaXXNTe nNpaBu/ibHOe YTBEPXKAEHNE)
A. ...Ty yacTb BceneHHoW, KoTopas AOCTyrnHa ceiivyac onTu-
YECKUM N PafnmoacTPOHOMUYECKUM HabMOAEHUNAM.

B. ...pa3nnyHble 3Be3fHblE CUCTEMbI, NOAOOHbIE HaLlel
ManakTuke.

B. ...3Be370Mofo06Hble NCTOYHUKWN CamMOil BbICOKOW CBETU-
MOCTW, KOTOpble BCTpeyalTcsa cpean 06beKTOB BceneHHoM.

Ha Kakuvie 0CHOBHble TUMbl MOXHO pas3fesinTb raslakTUuKu no

MX BHeWHeMy BuUAy U opme? YKaXuTe BCe MpaBUSibHble

OTBETHI.

A. CnupasibHble.
b. 3nnuntnyeckue.
B. BwupTyanbHble.

Kakune BHeranakTuyeckme WUCTOYHUKU PafUON3NTyUYEeHNSN

M3BECTHbl B HacTOsLLee BpemMA? YKaXuTe BCe NpaBUsibHble

OTBETHI.

A. PaguoranakTtunku.

b. KBaas3sapsbl.

B. TymaHHOCTW.
KakoBo Hambonee pacnpocTpaHeHHOe cocTosiHMe 6apMOHHOrN0
BellecTBa BO BceneHHOM? YKaxuTe npaBubHbI OTBET.

A. Ta3oobpasHoe.

b. J>Xwupgkoe.

B. Tlna3sma.

Kakue xmuMmmnyeckue afieMeHTbl ABMAKTCA Hambonee pacnpo-

CTpaHeHHbIMU BO BceneHHON? YKaxuTe Bce MpaBU/fibHble

OTBETHI.

A. Kwucnopoa n KpemMHUIA.
B. Bogopoa v rennii.
B. A30T n ammmak.

MepBblii ypOBEHb

Kakue 06beKTbl OTKpPbITbl 3a npegenamn Hawen ManakTukm?
YUT0o ABNAeTCA UCTOUHUKOM pPaguon3fiy4yeHUa B paguorasak-
TnKax?



N

Mup ranakTuk. KBasapbl. MponcxoXkaeHne v passuTme BeeneHHow

UeMm oT/iMYalTCcs N0 cocTaBy cnmMpasbHble N 3NNNNTUYECKNE
ranakTukm?

UTo BaM M3BECTHO 0 KBasapax?

CyuiecTBYHT N1 BO BceneHHOM niaHeTHbIE CUCTEMbI, N0OA06-
Hble COJTHEUYHOW?

B uem 3aknyaeTcsa 3akKoH Xab66sa?

BToOpoii ypoBeHb

Uem 06BbACHAETCA KpacHOe CMellleHMe B CNeKTpax ranakTtuk?
Kak onpefendaT paccToOAHUA A0 rasakTuk?

Mpn KakMx npoueccax Bo BceneHHoW obpasyoTcsa TsKenble
3/1eMeHTbI?

Kakue pyHaaMeHTanbHble HabngaTenbHble akTbl yKasblBaoT
Ha TOo, 4TO BO BceneHHoOI npoucxoauT npolecc asonwoumnun?
Kakoe cocTossHMe BeliecTBa fAB/AeTcA npeobnagatowmnum
BO BceneHHOI? Kakue XMMUYECKUEe 3/1eMeHTbl ABAAKTCA
Haunbosiee pacnpocTpaHeHHbIMN BO BceneHHOM, Kakue — Ha
3emne? He NpoTUBOPEYNT 1N 3TO BbIBOLAM O MaTepuasibHOM
efuHCTBe Mupa?

3a npegenamu MecTHOW rpynnbl raakTUK B Kakom 6bl Ha-
rnpaB/ieHNN Mbl HW MOCMOTpPeNnu BO BceneHHyw, Bce ranak-
TUKW yaanswTca oT Hac. YTo MOXHO ckasaTb 0 BceneHHol
Ha OCHOBaHUM 3TUX HabnwaeHNR?

TpeTwih ypoBEHDb

KakoBO paccTosiHMUe A0 ranakTuKu, eciu B Heli obHapy>keHa
HoBas 3Be3fa, BUAMMAs 3Be3fHas Be/IMUMHA KOTOPON +18™,
a abconwTHas 3Be3gHas BeNMYMHA paBHa -7 T?

OnpegenvTe paccTosiHMe [0 LIAPOBOro 3Be€34HOM0 CKOM/AEHUS,
ec/in B HEM 06Hapy>XeHO HEeCKO/IbKO KOPOTKOMNEPMoANYecKux
uedens c BUANMOK 3Be34HON BenmunHom +15,5L1a nx ab6eco-
NTHaa 3Be3gHas BenMymHa pasHa 0,5T.

ManakTuka, HaxogAauiasaca Ha pacctoaHuu 150 Mnk, nmeet
BUAUMbIM yrnosoii gunameTp 20". CpaBHWUTe ee NINHeNHbIe
pasmMepbl ¢ pasmepamun Hawel ManakTUKK.
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B ranakTuke ¢ KpacHbIM CMELLEHUEM IMHUUN B CNeKTpe — Z,
COOTBETCTBYHOLW,EM CKOpocTU yganeHuns 104km/c, BCNbIXHYa
CBEepXHOBas 3Be3fa, BUAMMAs 3Be3fHAs BeNMUYMHa KOTOPOWA
paBHa +18"1 KakoBO paccTossHMe [0 Hee U KakoBa ee abco-
NTHasA 3Be3gHas Be/IMYMHA U CBETUMOCTb? [MOCTOSAHHYHO
Xab6na cuntatb paBHoW 70 KM/c *MnNK.

HackonbKo NPOTSAXXEHHOW Ha HebecCHOW chepe sABNAeTCA ra-
nakTnka TymMaHHOCTb AHApoOMefAbl, yAaneHHass 0T 3eMHOro
Habnwogatensa Ha 7,7 m105nK, 1 nMetowWas IMHEeNHbIe pa3Mepsbl
6,7 «104nk? C KakuM HebeCHbIM CBETUJIOM MO €ro Yyrs0BoOMYy
pa3mepy MOXHO eé CpaBHUTbL?

B wapoBoM 3Be34HOM CKOMJIEHWW C YF/I0BbIMWU pa3mepamMu
14,2 OTKPbLIZIN KOPOTKOMEPUOANYECKYIO Ledenay co cpefHei
BUAMMOIN 3Be3A4HOW Benam4unHoi 14T CpegHasa abconwTHas
3Be3Has BeNMunHa faHHOol 3Be3fbl, Kak N apyrux uedeuns
Takoro tuna, paBHa 0,5T. OnpegennTte paccTosiHUeE 40 3TOrO
3Be34HOr0 CKOMJIEHUNA W ero sinHenHbli pasmep. Kak Ha3sbl-
BaeTcHA 3TO LWapoBoe CKomnjeHue?



MPNNIOXEHNA



MPNJTOXXEHWA

MAAHETDI

MnaHeTsbl Mepkypuii BeHepa
OnameTp (B KM) 4 879 12 104
Macca (B Kr) 3,33 m023B 4,87 mlO2A
Macca (B maccax 0,055 0.815
3emnun)
CpefiHAA NNOTHOCTb 5427 5240
(kr/m3)
3Be34HbIN nepuog,
obpalieHus, 0,24 0,62
(B 3eMHbIX rogax)
CpefiHee paccTosiHue 0,39 0.72
oT ConHua (a. e.)
CpefiHee paccTofiHue 58,34 107,71
oT ConHua (MAH. KM)
Mepuog ocesoro 58,65 cyTok 243,02
BpalieHns CyTOK
Yuncno n3BecTHbIX o o
CNYTHUKOB MaHeT

MnaHeTsbl Onutep CaTtypH
AnameTp (B KM) 139 882 116 464
Macca (B Kr) 1,9 «10Z 5,68 « 1056
Macca 317.8 95,1
(B8 maccax 3emnun)
CpeaHAsa NNOTHOCTL

1326 687
(kr/m3)
3Be3aHbIli nepuog,
obpalieHmns. 11,86 29,46
(B 3eMHbIX rogax)
CpefiHee paccTosiHUe 5.20 9.54
oT ConHua (a. e.)
CpefiHee paccTofiHue 777.9 1427.2
oT ConHua (MAH. KM)
flepnop epatyenns 9456 MnH 10 4 32 MUH
BOKpPYr ocu
Yucno nssec
MNCNO MN3BECTHbIX 69 62

CNYTHUKOB NnaaHeT
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CONHEYHOW CUCTEMUBI

3emna
12 742
5,97 w02

1,00

5515

1,00

1,00

149,6

23 4y
56 MuH 4,1 ¢

1

YpaH
50 724
8,68 ml0>5

14,6

1270

84,01

19,2

2872,3

17 4 14 mMuH

27

Mapc
6 792
6,42 w03

0,107

3933

227,39

24 4y 37 MUH
22,7 ¢c

2

HenTtyH

49 244
1,02 « 10>

164,79

30,1

4503

15 4y 58 MUH

14



Cnuncok Hambonee spKUX 3Be3f,

CNNCOK HAWBONEE APKWX 3BE3[

3Be3gHas Mpsimoe

3Be3ga O603HayeHne BenYnHa BOCXOXJeHue, Cknonenue,
m (") a (\") 6 (V)
AnbpebapaH a Tenbua 0,85 04 35,9 +16 31
AnbTaunp a Opna 0,77 19 50,8 +08 52
AHTapec a CkopnunoHa 0,91 16 29,4 -26 26
ApKTyp a Bononaca -0,05 14 15,7 +19 11
BeTenbreiise a OpunoHa 0,2—1,2 05 55,2 +07 24
Bera a lnpsbl 0,03 18 36,9 +38 47
[eHeb a Jlebeps 1,25 20 41,4 +45 17
Kanenna a Bo3Huuyero 0,6—1,1 05 16,7 +46 00
Kactop a bnunsHeyos 1,96— 2,91 07 34,6 +31 53
Monnykc P BnnsHeuoB 1,15 07 45,3 +28 02
MpouunoH a M. lNca 0,37 07 39,3 +05 13
Peryn a lbBa 1,35 10 08,4 +11 58
Purensb @ OpunoHa 0,12 05 14,5 -08 12
Cupwnyc a Bb. lNca -1,46 06 45,1 -16 43
Cnuka a [lesbl 1,04 13 25,2 -11 10
domanbrayt a HOXHOIW Pbibbl 1,16 22 57,7 -29 37
CONMNHUE KAK 3BE3AA
AnameTtp 1 391 980 km
Macca 1,985 « 1030Kr
Cuaepuyeckunini nepuos BpauieHUa (TOUYKU Ha 3KBaTOpPE) 25,05 cyTokK
CBeTMMOCTb 3,828 « 106 BT
Buanmana 3Be3gHas Be/iMUYnHa -26,74"
A dekTnBHAA TeMnepaTypa NOBEPXHOCTU 5778 K
BospacTt Okono 5 mnpg net
CpegHee paccTosiHMe oT 3emnu 149 597 870 km
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OTBETHI

CamocToOoATEeNbHasa paboTa Ne 2
BTopoil ypoBeHb

Ne 1 2 3 4
1) p Becos; 1) a =11\ 5=+62° 138°47'45" 1) p Jlebeps;
2) 5 Mepces 2)a=0» 40“, 5=-18°00" 2) a Tenbua

Ne 5 6 7 8
1) a =14h50”; 5 = 15°30" 200° B CO3Be34un B CO3Be34uun
2) a =5h 25”7, 5 =+6°20’ Ko3epora AHppoMeqbl

TpeTuii ypoBeHb

Ne 1 2 3 4 5 6
a8 1012 a8 16 =B 25000 * B 13 10s AB 12 « B4
pasa pas pas pas pas pasa

CamocToOATEeNbHasa paboTa M 3
TpeTunii ypoBeHb
Ne 1 2 3 4 5 6
6 41° 9° 56°50’ 8s° 35° 53°33"

CamocToOoATEeNbHAs paboTa Ne 4
BTopoil ypoBeHb
Ne 1 2 3 4 5 6
6 11,9 ropa 2,1 ropa 687 cyT 584 cyT 0,62 roga 3 roga

TpeTunii ypoBeHb
No 1 2 3 4 5 6
6 1,88 ropa 0,387 a.e. 5,24 a.e. 1,874 ropa 19,2 a.e. 0,72 a.e.

CamocToOoATEeNbHasA pa6oTa M 5
MepBbIA ypoOBEHb
™ 4 5 6
HemHOro meHbue 9,8 m/c2 4,3-10-8H 610 1
BTopoil ypoBeHb
Ne 1 2 3 4 5 6

Ha pacctosHuu

350 km 7,9 km/c 7,3 Km/c 7,6 kKm/cC
5 3eMHbIX paguycos

1,67 km/c
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TpeTunii ypoBeHb

Ne 1 2 3 4
2,8 kH 2 546 Kkm 30 m/c2 1 200 kr/m3
Ne 5 6
36 000 Km Paguyc op6utbl yBenuuunca B 1,44 pasa,

nepuog obpauweHma — B 1,73 pasa

CamocToATeNbHas paboTa Ne 6
TpeTunii ypoBeHb

Ne 1 2 3 4 5 6
1 kKm/c; cuna nputsaxeHnsa 336 000 7,5 km/c 5 400 c; 42 400 km
27,3 cyT K ConHuy 6onble 7,7 km/c
B 2,2 pa3a

CamocToATeNbHas paboTa Ne 9
TpeTunii ypoBeHb

Ne 1 2 3
6 4,259 « 102 MsB 17,6 MaB 3,2 <1019 Ax
Ne 4 5 6
6 18,35 MaB 22,37 MaB 7,3 019y,

CamocToOoATEeNbHasA paboTa Ne 10
BTopoli ypoBeHb

Ne 1 2 3
25,08 cB. net 0,013" AnbTanp 6nmxe B 84,8 pas

Ne 4 5 6
12,5 ropga; 12,5 <104 net 8,57 cB. ropa; 544 234,8 a.e. B 1,6 MNH pa3

TpeTunii ypoBeHb
Ne 1 2 3 4 5 6
1,3 «105L0 Ha 15% 1,57 «10'3kr/m3 B 100 pa3 (B 2,5125 571 1 000 nk

CamocTosTenbHaa paborTa Ne 11
BTopoli ypoBeHb

Ne 1 2 3
= 220000000 net K 5000000 net « 370000 net
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Ne 4 5 6

4,1 a.e. ckopocTb ConHua B 7,33 pa3sa 6onbwe okono 100 000 net

TpeTuii ypoBeHb

Ne 1 2 3
54,3 km/c 41,7 km/c, 30 km/c; 3Be3fa npubnuxxaertcsa
9 =44°2' K Habniopatento
Ne 4 5 6
43,3 m/c, 25 m/c 46°16" 40,1 km/c

CamocToOoaTeNbHasa pa6orTa Ne 12
TpeTunii ypoBeHb

Ne 1 2 3

106 nK 104 nk A 15 «103nK, T. e. B 2 pa3a MeHblLUe
pa3MepoB Hawel ManakTuku

Ne 4 5 6
143 « 106 nK; ~ 5° 4To 60/bWIE YrNOBbIX pa3me- 5 000 nk,
-17,87; poB JlyHbl nnn ConHua (» 0,5°) 20,7 nk
HO9Ls B 10 pas to Cen
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