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IHosicHuTEeILHAA 3aNIUCKA

JlaHHBlE ~MeETOAMYECKHE yKa3aHWs [peularalorcs OOyJaromUMCsl JUIs  BBIOJIHEHUS
MPAKTUYECKUX paboT 10 yueOHOM TUCIUITIIMHE «ACTPOHOMUS.

Mertoanyeckne peKOMEHJAlMKM MOATOTOBJIEHBl B COOTBETCTBUU C paboyeil mporpamMMoil mo
yaeoHOoMy nipeamety OVYIIL.08 Acrporomus

[TpakTuyeckue 3aHATUS SBIAIOTCA BaXXHOM (OPMOH KOHTpOJS HaJl KayecTBOM YCBOEHUS
MaTepUalioB, H3JIOKEHHBIX Ha JIEKIMIX, U B PEKOMEHJOBAaHHOM JMTeparype. Takod KOHTPOJIb
MI03BOJISIET OOHAPYKUTh B XOJI€ 3aHATHS MPOOeNbl B 3HAHUAX OOY4YaIOUIMXCS, YCTAHOBUTh OOpaTHYIO
CBSI3b MEXY IIPENoAaBaTesieM U 00yJarouMCs.

OOyuaroniyecs JOJIKHBI OBJIAJETh TEOPETUUECKUMH 3HAHUSAMHM IO PELICHHUI0 MPAKTUYECKUX
3a1a4. l3yyeHue BONPOCOB, BBIHECEHHBIX HA IPAKTUYECKHE 3aHATUS JOJDKHBI 3aKaHYMBAThCS
IIUCbMEHHBIM pellleHHeM 3aad. B mponecce ux peleHus BaKHO MPUOOPECTH HABBIKM IPAKTUYECKOTO
MPUMEHEHHS B OTIaKe (YHKIMOHUPOBAHUS BHIYUCIUTEIBHBIX CHCTEM.

VYuactue oOydaromuxcs B 00CY)KIEHUH PAacCMAaTPUBAEMBIX Ha MPAKTHUECKOM 3aHATHM 3a7ay
IpeIoyiaraeT yMEHUE BHHUMATENbHO CIIYIIATh COOOIIEHUS CBOUX OJHOKYPCHUKOB, AHAJIU3UPOBATH
COZiepKaHUWEe 3TUX  BBICTYIUIEHUH, JaBaTb WM OOBEKTHBHYK) OLIEHKY M  CCBUIKY Ha
KOHKPETHYIOTIPAKTUYECKYI0 CUTYyallMi0. DTO IO3BOJIAET OOYYaIOLIUMMCS JIONOJHUThH BBICTYILJICHUS,
PacKpBITh AJ1s ce0s1 HOBbIE CTOPOHBI IIPEAMETA.

Copnepxanue MporpaMMbl y4eOHOTO IMpeaMmeTra «ACTPOHOMMS» HAmpaBiIeHO Ha JOCTH)KEHHE

CIIEYIOIIUX LIeTeH:

— MOHMMAaHUS NPUHIMITHAIBHOW POJIM aCTPOHOMUH B IO3HAHWH (yHIAMEHTAIBHBIX 3aKOHOB
IIPUPOJBI U COBPEMEHHOHN €CTECTBEHHO-HAYYHON KapTUHbBI MUPA;

— 3HaHMH O (U3UYECKON TPUPOAE HEOECHBIX TN W CUCTEM, CTPOCHHUS W DSBOJIIOLUHU
BceneHnHoi, NpoCTpaHCTBEHHBIX M BpEeMEHHbIX MaclTabax BceneHnHol, Haumbosiee BaXKHBIX
ACTPOHOMHUYECKHUX OTKPBITUAX, ONPEACIMBIINX PA3BUTUE HAYKU U TEXHUKU;

— yMeHUH OOBICHATH BUIMMOE TOJOXKEHHWE U JBWKEHME HEOECHBIX Tel NpPUHIMIIaMHU
OTpe/IeNICHUs] MECTONOJIOXKEHUSI W BpPEMEHUM [0 aCTPOHOMHUYECKUM OOBEKTaM, HaBbIKaMHU
MPAKTUYECKOTO UCTOIb30BAaHUS KOMIIBIOTEPHBIX MPHUIIOKEHUN JUI ONpeeTIeHNs BUa 3BE€3THOrO Heba
B KOHKPETHOM ITYHKTE JUUISl 33TaHHOI'O BPEMEHH,;

— MO03HaBaTEJIbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B mpolecce
PUOOpPETEHUsI 3HAHUI MO0 aCTPOHOMHUHU C MCIOJB30BaHHWEM PA3IUYHBIX UCTOYHUKOB MH(OpPMALUU U
COBPEMEHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA;

— YMEHHUS TPUMEHSATh NPUOOPETEHHBbIE 3HAHWS U1 peHIeHUs NPaKTHUYECKUX 3ajad
[IOBCEIHEBHOM KU3HHY,

— Hay4HOT'O MMPOBO33PEHUS;

— HAaBBIKOB MHCIIOJIb30BaHUS €CTECTBEHHO-HAYUHBIX, OCOOEHHO (PM3MKO-MAaTEMaTUYECKHX
3HaHUW A1 OOBEKTHUBHOTO aHAIM3a YCTPOMCTBA OKPYXAlOIIEro MHpa Ha MpUMEpe JOCTUKEHHM
COBPEMEHHOM acTpo(U3UKH, ACTPOHOMHU U KOCMOHABTHKH.

Paboueii mporpammoii mperycMoTpeHo 14 yacoB npakTUYECKUX 3aHATUI



1. Meroanuyeckue yKa3aHus 10 BbINOJHEHUIO IPAKTHYECKHUX 3aJaHU I

1.1. MeTozmquKne YKa3aHnusd 1Mo pecHUuIo 3ajaa4

Jns  pemeHuss 3a7ad  HEOOXOIUMO H3YYUTh Y4YeOHBIM MaTepuan M TEXHHUYECKYIO
JOKYMEHTAlMI0 II0 COOTBETCTBYIOIIEH TEME W IPABWIBHO OIPEICINTh, HA OCHOBAHUU KaKHUX
JOKYMEHTOB JIOJDKHA pelaThcs 3ajada. PexoMeHayemblil ydeOHBI MaTepuall yKa3aH B KOHIIE
METOINYECKUX YKA3aHUH.

Pemenne 3a1a4 HEOOXOMMO HAUMHATH C U3JIOKEHUS TEOPETUIECKOT0 MaTepuaa;

— PacKpbITb OCHOBHBIE IIOHSTHS,
— 3HaTbh OCHOBBI IPUMECHEHHUS 3aKOHOB Ul PEILICHUS IIPAKTUYECKUX 3a/1a4,;
— 3HATh METOJbI UHTEPIPUTALIUN PE3YIbTATOB.

1.2. Kputepum o1leHKH MPAKTUYECKOT0 3aHATHUS

- «5» cTaBUTCS, €CITU O0YYarOIIMICS: - CAMOCTOSITENIbHO BBIMIOJIHSCT MPAKTUYECKUE 3a/IaHUS; -
MPABWJIBHO OOOCHOBBIBAET BBIOOP W ONTHMAIBHOCTh COCTaBa HCTOYHHKOB, HEOOXOMMMBIX JUIIS
pellIeHus MOCTABJICHHBIX 33/1a4; - PAIMOHATILHO paclpeieliseT BpeMs Ha BCE ATAlbl PEeLICHUS 3aauu; -
MPAKTUYECKOE 3aHsITHE O(OPMIICHO B TETPagl B COOTBETCTBHU C YKa3aHHBIMU TPEOOBAHHUSAMH; -
MOJIHOCTBIO COOJIOJANNUCh TpaBUiia TEXHUKU OE30MacHOCTHU: -TIPU 3alluTe paboThl AEMOHCTPUPYET
HOPMATUBHO — MPABOBYK0 KOMIIETEHTHOCTh, apryMEHTHPOBAHHOCTh, KYJIbTYpY TUAJIOTa, OpaTOPCKOE
HCKYCCTBO.

- «4» CTaBUTCS, €CITH O0YJAIOIIHICS: - CAMOCTOSITEIIEHO BBIITOJHSCT MIPAKTHYCCKHUE 3a/IaHUS; - B
OCHOBHOM MPaBHJIbHO OOOCHOBBIBAET BHIOOP U ONTHUMAIBHOCTh COCTaBa MCTOYHHUKOB, HEOOXOJAMMBIX
IUISL peLICHHs TTOCTABJICHHBIX 33/1a4; - HOpMa BPEMEHH BBITIOJHEHA WM HE JoBbInmonHeHa Ha 10-15%; -
MPaKTUYECKOe 3aHsATHE O(OPMIICHO B TETPaAl B COOTBETCTBUU C YKa3aHHBIMU TPEOOBaHUSIMH; -
MOJTHOCTBIO COOJIOZANINCH MpaBHiIa TEXHUKHA OE30MaCHOCTH: - TPHU 3aIIuTe paboThl IEMOHCTPUPYET
HOPMAaTUBHO — MPABOBYI0 KOMIIETEHTHOCTb, apTyMEHTUPOBAHHOCTh, KYJIbTYpYy AMATIOra, OpPaTOpCKoe
HCKYCCTBO.

- «3» cTaBUTCS, €CITU O0YYAIOIIMICS: - CAMOCTOSITENIEHO BBITIONHSET MPAKTUYECKUE 3a/IaHUS; -
JIOTyCKaeT OIMMOKU MpU OOOCHOBAHMHM BBHIOOpA COCTaBa MCTOYHHUKOB, HEOOXOIUMBIX IS PEIICHUS
MOCTAaBIIEHHBIX 3a/la4y; - HOpMa BPEMEHHM BBHIMOJIHEHA WM He JOoBbIMONHeHa Ha 15-20%; 15 -
MPAKTUYECKOe 3aHATHE O(GOPMIIEHO B TETpPaad C HE3HAYMTEIHHBIMH OTKIOHCHHSMH OT YKa3aHHBIX
TpeOOBaHU; - MOJHOCTHIO COOMIOAANMCEH MPaBHUIa TEXHUKH 0€30MacHOCTH: - TMPHU 3alIuTe paboThl HE
JOCTaTOYHO JICMOHCTPUPYET HOPMATHBHO — IPABOBYID KOMIIETEHTHOCTH, apTyMEHTHPOBAHHOCTH,
KyJIbTYpPY AMANIOTa, OPAaTOPCKOE UCKYCCTBO.

- «2» CTaBUTCS, €CIIM 00YJAFOIIUICS: - HE CAMOCTOSTENILHO BBITIOHACT MPAKTHIECKUE 3a/1aHUS;
- JIOTIYCKaeT CYIIECTBEHHbIE OMIMOKH MPH 0OOCHOBAaHMH BHIOOpA COCTaBa MCTOYHUKOB, HEOOXOAUMBIX
JUTS. pEICHHSI TIOCTABJICHHBIX 3a/1a4; - HOpMa BpEMEHH BBITIOJTHEHA WITM He J0BbINoNHeHa Ha 20-30%; -
MPAKTUYECKOE 3aHATHE O(POPMIICHO B TETPAaU CO 3HAYUTEIBHBIMH OTKIOHEHHUSMH OT YKa3aHHBIX
TpeOOBaHU; - TTOJHOCTHIO COOIOAINCH TIPABUIa TEXHUKH O€30TMaCHOCTH: - MPHU 3aIIUTE padOTHl HE
JEMOHCTPUPYET HOPMATHBHO — TPAaBOBYKD KOMIETEHTHOCTh, apryMEHTHPOBAHHOCTh, KYIBTYpPY
JMasiora, opaTOpcKOe UCKYCCTBO.



2. TunoBble 3a1aHUS /151 BHINOJHEHUSA MPAKTHYECKUX PadoT M0 Y4eOHOMY
npeaMeTry «ACTPOHOMHUS.

IIpakTnueckas padora Ne 1.

3Be3nHoe He00. HaluioneHus1 HEBOOPY:KEHHBIM IJIA30M.

Henw 3anamusn:

1. HayuuTbcs onpenensaTs BUA 3B€3AHOT0 HeOa B 1000 MOMEHT CYTOK ITPOM3BOJILHOTO JIHS TOa.

2. HayunuTbcsl HaXoIUTh Ha KapTe co3Be3aus, TymMaHHOCTH, CeBepHbIN mostoc mupa, [lomsapHyro
3BE€3]ly, TOUKHM BECEHHETO DPAaBHOJCHCTBUS, HEOECHBIN SKBATOp, SKIMUITUKY, mnojoxkeHnue ConHia Ha
AKJIMIITUKE, BUAMMYIO M HEBUIUMYIO YacTH HEOOCBO/Ia.

3. HayuuTbcst HAXOIUTh 3€HUT, OMPEIEIATh CO3BE3AMS B 36HUTE U KOOPJAUHATHI 3BE3].

1.36é30nan eeruyuna

Bce 3BE37p1, BUaMMbIe HAa HEOe HEBOOPYKEHHBIM Tila3oM, I unmapx Bo |l B. 10 H.3. paznenuiam Ha
mecth BenuyuH. Cambie sipkue (ux Ha HeOe meHee 20) cTanu cuMTaTh 3BE3AMHU MEPBOU BEIUYHMHBI.
Uem cnabee 3Be31a, TeM OOJIBINE YUCIIO, 0OO3Hadaromee e 3BE3MHYI0 BennunHy. Hanbomnee crialwie,
€lBa pa3IMYMMble HEBOOPY)KEHHBIM TJIa30M — 3BE3ABI MIECTOW 3BE3AHON BENWYMHBL. B kaxmom
CO3BE3/IMU 3BE3/1bI 0003HAYAIOTCS OyKBaMU IrpedecKoro andaBura, Kak MPaBUiIo, B MOPAIKE YOBIBAHUS
ux spkoctu. Hambonee sipkas — o, BTOpas mo SpKOoCTH — [ u T.A. BrocienctBuu yuyeHble cTamu
pacrionarate (oTOMEeTpamMH IS HM3MEPEHHS OCBEIIEHHOCTH, T.€. CBETOBOTO IIOTOKAa OT 3BE3[bl,
MPUXOASIIEro K HabmogaTento. B pesynpTaTe M3MepeHHI 0Ka3alioch, YTO CaMble SIPKHE 3BE3ABI —
3BE31BI TEpBOM Benmu4uHBI — TpuMepHo B 100 pa3 spue campix cnaObIX — MIECTOW BEIMYUHBL
CoBpemenHas mmkama: Mp/m,=(2,512) 1. m1/m6=(2,512)5. IMosiBUIKMCH 3BE31BI HYJICBOW BEIHYUHBI U
naxke orpurareabHoi. COBpeMEHHBIC M3MEPEHUS OINMPENSISIIOT 3BE3IHBIC BEIUYHHBI JIO JECATHIX H
cotbix goneil. lllkana 3BE3AHBIX BEMUYHH BCE JANbIIE YXOIUT B CTOPOHY UX BO3pacTaHUs. 3BE3NHBIC
BEJIMYHMHBI M UIMEHA COOCTBEHHBIC 3BE3/T MPUBE/ICHBI B CIIPABOYHBIX TA0JINIIAX.

2.Hebecnasn cihepa. Ocrnoervie mouKu, TUHUU U RAOCKOCHU HedecHoU cdhepbl.
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3.I'padycnuas u uacoeas mepovl y2j106

360°= 24 Jaca; 15°=1 gac = 60 MHUH; 1°= 4vun; 1 MuH =
IIpumep: 72° = 4 vac 48 mum; 15 wac 20 mun = 230°
4. Koopounamui 3630




0 — CKIIOHEeHHE; +0 K ceBepy OT IKBaTopa
- 0 K 10Ty OT DKBatopa

O — IPAMOEC BOCXOXKIACHUC,

HU3MEPAETCS OT 0" no 24"
umu ot 0° mo 360°

5. 36é30nas kapma ¢ HAKIAOHBIM KDY2OM

Paccmotpute I13K, koTOpast cOCTOUT U3 ABYX YacTei: KapThl 3BE3IHOTO HeOa M HAKIIAJHOTO Kpyra
¢ HEOECHBIM MEPUIUAHOM (HHTH).

1. Bwicoma céeemuna ¢ kynomunayuu. Illupoma Q
Mockeut (9 = 56°) 1
MOMEHT IepeceueH st CBETHIIOM HEGECHOTO P
MepHUIHaHa Ha3bIBACTCS K)JIbMUHAUUEIL. 1 Z 1
BricoTa cBeTnna B KyJIbMUHALIUN
o 8 8epxHel
h :90 -Q —|—5 KYJAbMUHALINH, Oruér mo npaktuyeckoit padore Ne 1
h_ 900 —|—5 6 HUDICHEI D .
— Q- KyJIbMHHAIIAH CTyJIeHTa
rpymma OLICHKA

1. Pacnonoxure HUIKC, B KIICTKAX IMOPAAKOBBIC HOMEpaA 3BE31 B MopsaAKe Y6BIBaHI/I$[ ux Oyecka

Ne 3Be3na Cossesaue, | Bummmas | Ne 3Be3na Co3sse3nue, Bunumas

/11 CTaTyc 3BE31HAS | /11 CTaTyC 3BE3/Ibl | 3BE3NHAS
3BC3 b1 BCJIMYHNHA BCJIIMYMHA

1. | Berenbreiize | o Opuona 0,5 6. Kanemnna o BozHnyero 0,08

2. | Cuka o JIeBbI 0,98 7. [Tpormrion o M.Ilca 0,38

3. | Anpnebapan | a Tenbna 0,85 8. Bera o JIuper 0,03




4. | Cupuyc a b.Ilca -146 |09 AnbTanp a Opna 0,77
5. | ApkTyp o Bomonaca - 0,04 10. | IMommykc B bim3uernon 1,14
L I-L -l ]-L]-L1-L]-L]-L1]=L1]-]

2. Vcnonb3ys kapTy 3BE3MHOTO HEOA, ONPEICIUTE HIKBATOpUaIbHbIe KOOPAUHATHI 3BE3L:

[Ipsimoe
Co3sBesnue, CkJilonenue
3Be3na BOCXOJK/ICHUE
CTaTyC 3BE3/bI 0 o
Purenp B Opwuona
ApKTYp o Bosomaca
Bera o Jlupsl
berenbreiize o Opuona
Peryn o JlbBa
Cupuyc o b.Ilca

3. Tlo sxBaTopHaIbHBIM KOOPJAUHATAM 3BE3]T ONPEACIUTE B KAKUX CO3BE3AMAX OHU HAXOJIATCA.
Hazosure nx umena.

Koopaunatsl 3BE311 Co3ssesfue Ha3sBsauue 38e3051
0 =-26° o=161y26
o = +45° o=204940

4. CspxuTe MEXAy co00il 1Be Mephl YIJIOB: IPalyCHYIO U YaCOBYIO

152° =

5436'=

41°=

18u 12'=

5. Hebecnas chepa

1. | Kak pacmoJiokeHa 0Cb MUpa OTHOCUTECIIBHO 3€MHOM OCH -

2. | Kak pacrnonoskeHa ocb MUpa OTHOCHTEIBHO TUNIOCKOCTH HEOECHOTO 3KBATOPA -

TOPHU30HTA -

3. | B kakux Toukax HEOCCHBIN 9KBATOpP MEPECCKACTCA C JIMHUEH MaTeMaTH4YeCKOro

6. OnwumuTe yCIoBUS BUIUMOCTH 3BE3] HA MIMPOTE MOCKBEHI (¢ = 56)

3Be3aa Co3Be3aue | CKiIoHEeHHE BricoTa cBeTniia B VcimoBus BUIUMOCTH
0 KyJIbMUHAIHSX, h
B BEpXHEH | B HWKHEU

Cupuyc a b. ITca 0 =-16%43'
Bera a JIupel 0 =+38°47'
Kanormyc o Kumst 0 =-52°42'
Jleneo o JIeGens o =+45°17
AnpTanp a Opna o =+8°52'

a IlenraBpa | o llerraBpa| & =-60°50'




Kputepun oneHnBanus

Onenka Kpurepun

Otnuyaso (5) 20 -19 mpaBUIBLHBIX OTBETOB
Xoporo (4) 18 -15 npaBUILHBIX OTBETOB
Y nosierBoputenabHO (3) 14 - 8 npaBUILHBIX OTBETOB
HeynosnersoputensHo (2) MEHEE 8 MPAaBUIILHBIX OTBETOB

1.




IIpakTnueckas padora Ne 2.

Buaumoe aBuKeHHeE IJIAHET.

1.Konduzypauuu naarnem

Kouduryparueii niaHeTsl Ha3pIBa€TCSA XapaKTEPHOE PACIIONOKEHHE IIaHeThl, 3emin U ConHIa.
[TnaneTsr, OpOUTHI KOTOPBIX JIEKAT BHYTPH OPOUTHI 3eMIIH, HA3bIBAIOTCS BHYTPEHHUMU. BHYTpeHHUE
TIaHeThl - Mepkypuii u Benepa. BHeninue mianeTsl — opOUTHI IUIAHET JIeXKaT BHE OpOUTHI 3eMJIH:
Mapc, Onurep, Caryph, Ypan, Hentys.

Koudurypanuu miaHeT UMEIOT CIEeIYIOIINE HA3BaHMsI: CM.PHUC. U TaOIUIy

1

<

VYcioBusl BUAMMOCTH TUTAHETH B TOW WJIM MHOW KOH(UTYpaIMH 3aBUCAT OT €€ pacIOIOXKEHHUs 110
otHomeHHI0 K CONHILy, KOTOpO€ IIJIaHETy OCBELIAET, U 3eMJIH, C KOTOPOM MBI €€ HabI0JaeM.

BHEWIHss MIaHeTa MOYKET HAaXOIMTBCS Ha JI060M yrmoBoM paccrosiaui ot Comrua (ot 0 1o 90°).
JUis BHYTPEHHUX IUIAaHET MAaKCHMAJbHO BO3MOXHOE yriioBoe yaajeHue oT CoiHua (B 3JIOHTALUM)
HEBEJIMKO: 11 BeHepsl - 10 47°, a st Mepkypus — Bcero 28°,

Ne,
0003HaYaAIOIIUH
MOJI0KEHUE BuyTtpennss
Buemnsg mianera
IJIAHETHI 10 | IUIaHeTa
OTHOIICHUIO K
3emiie u ConHILy
1 CoenuHeHne
2 Bepxnee
COCAUHEHHE
3 Bocrounas
DJIOHTALIMS
4 Humxnee
COeUHEHNE
5 3anagHas
DJIOHTAIUS
6 [TpotuBoCTOSIHUE
7 Bocrounas
KBaJIpaTypa
8 3amanHas
KBaJIpaTypa




Bonpocwi:
B kakoii koHpuUrypamum paccTossHue MEXAy BHYTPEHHEH MJIaHeTOW 1 3eMIEN MUHUMATbHOE?

B kakoii koH(uUrypaum paccTosiHie MeXAY BHEIIHEH 11aHeTon 1 3emnéii MakcuMaibHoe?

VYkaxwuTe, B Kakol KoH(pHUrypamnuu yao0Hee Bcero Ha0IoaaTh BHYTPEHHIOK 1aHeTy? OObsICcCHHUTE
o4emy.

Kaxk Ha3piBaeTcst KOHGUTYpaIys, Jisl KOTOPOH YCI0BUS HAOIIOCHUS BHEITHEH TIJIaHETHI
Hawtyumue? [louemy?

Kakwue nmianerst MOTYT NpoxoauTh 1o Aucky CosHia?

2. Cunoouueckuil u cudepuueckuil nepuoosvl 0opawienus niamnem

[TpomexyTOK BpeMeHH MEX1y JBYMs MOCIIEI0BATEIbHBIMA OJTHOMMEHHBIMU KOH(MUTYPALTUSIMH
IUTAHETHI Ha3bIBACTCS €€ CUHOOUUECKUM NEPUOOOM — S

[lepuon obpanienus miaHeTsl BOKpYTr COHIIA OTHOCUTENLHO 3BE3/1 HA3bIBACTCS cuoepuieckum (uau
36¢30HbIM Jnepuodom — T

1 1 1 P — 3BE3aHbIV Nepuos NaaHeTbl; E_l _ i
=== T P
P T T —3BE3aHbIN nepuog 3emnun; T=1 200 = 365
BHyTpeHHMWe nnaHeTbl BHewHne nnaHeThl
Bompockr:

1. Yemy paBeH cuHoanueckuii nepuoj Mapca, ecinu ero 38€3Hb1i nepuoa pased T (P) = 1,88 roxa?

2. HwxHue coenquHeHus Mepkypus noBTopsitoTes yepes 116 cytok. Onpeaenure cuiepruueckuit
(3B&311HBIN epron) Mepkypusi.

3. Omnpenenure 3BE3HBIN (cuaeprueckuil) nepuo BeHepsl, eciau e€ HUKHEe COeJMHEHNE TTOBTOPSETC s
yepes 584 cyTok.

4. Yepes Kakoi MPOMEXYTOK BpEMEHHU OBTOPSIOTCS NMpoTUBOCTOsIHUA FOnuTepa, eciu ero
cuaepuuecKuil (3BE3HbIN) nepuo paseH 12 rogam?



no

Nogkow

10.

IIpakTyeckas padora Ne 3.
3akonbl Kenepa - 3aKoHbI IBHKeHUs] HeOeCHBIX TeJl.

3axonwvt Kennepa

[ToBTopuTe 3aKoHbI Kermepa 1 OCHOBHBIE 3JIEMEHTHI SJUIUIICA:
| 3akon Kemepa

Bce mianeTsl JBMOKYTCS 110 3JUTUIICAM, B OTHOM U3 (POKYCOB KOTOpBIX HaxoauTcs CoHIe.
Il 3akon Kemtepa

Paanyc-BeKTop mutaHeTsl 3a paBHbIC POMEXYTKH BPEMEHH ONHCHIBACT PABHBIC IJIOMIA TH.
Il 3axon Kemtepa

KBazpatsl 3BE31HBIX IEPHOI0B OOpALEHUS INIAHET OTHOCATCS MEXy cOO0M le a,
KyObI OOJIBIIIMX MTOJTYOCEH MX OPOUT: =

3 kak

2 3
T, a
a - 6oJbIIast MOJTyOCh AIUTUIICA, e=——
b - MaJiast IOJIyOCh JJIJIHIICA, € — 9KCYeHmpucumem daiunca d

F1, F2- dokycsr smmmrnca
T. Il — mouka nepucenus, 6audxcaiiwas na opoume x Coanyy
T. A — mouxa agpenus, naubonee yoanennas na opoume om Coanya

S
F

a .
0[ v F A

Paccrosinue ot rutanets 10 ConHIIA B TIEPUTEITUN PABHO:

R=a+0OF R=a(l+e)

Paccrosinue ot utanetst o ConHiia B adenuu paBHO:

Bompocsr:

Onpenenure paccrosiHue no Connua B adenun acrepouna Llepepa, eciau Gosbinas moIyoch €ro
opOuTtsl a = 2,77a.e., a skcuentpucutet € = 0,079.

Omnpenenure pacctosinue actepousa Mkap 1o ConHLa B IEpUreInu, €ciau 00JbIlas MOIyoch ero
op6utsl a = 1,2 a.e., a axcuenTpucutet € = 0,83.

VYKa)kute TOUKH OpOHUTHI, B KOTOPBIX CKOPOCTh IJIAHEThl MaKCUMaJIbHA.

B kaxoif Touke TpaeKTOpUH IUIaHeTa 00J1aJaeT MaKCUMaJIbHOM KUHETHYECKOM 3Hepruei?
VYKakute TOUKH OpOHUTHI, B KOTOPHIX CKOPOCTH IJIAHETHI MUHUMAJIbHA.

B kaxoif Touke TpaeKTOpUU IIaHeTa 00J1aJaeT MUHUMaIbHON KHHETUYECKON IHEprueit?
Omnpenenure nepuos obpaieHus acrepousia FOHoHa, ecnu 60bIIast MOJIyOCh €10 OPOUTHI
a=2,67a.e.

3BE3aHbIM nepuon obdpamienus FOnurepa Bokpyr Connua 12 net. KakoBo cpeqHee pacCTosHUE OT
IOnurepa no Connima?

ITepuon obparmienus manoii mnanets! [laran Bokpyr Connna T = 5,6 rona. Onpenenure O0bIIyIO
MOJIyOCh €€ OpOUTHI.

Bosnbiias momyocs acteponnia Becra a = 2,36 a.e. 3a kakoe BpeMs 3TOT acTepou;] oOpaiaeTcs BOKpYT
Comnuia?



IIpakTnyeckas padora Ne 4.

Omnpenesienne paccrossunii 10 Tej1 CoJIHEYHOH CHCTEMBI.

l. Konduzypauuu naanem

1. B xakoii KoH(UTypauy pacCTOSHNE MEXAY BHYTPEHHEH
miaHeTod u 3eMiIENl MUHUMAaIbHOE?

2. Kak HazpiBaercst KOH(pUTYypanus, UIst KOTOPOH YCIOBUS
HaOJI0ICHYs BHEIIHEH 1u1aneTsl Hanmyymue? [Touemy?

3. Kakue miaHeTs MOTYT IPOXOAUTH 1o aucky CouHia?

1. Cunoouueckue nepuoovl 00pauieHus niaHen U CudepuiecKue

1. Yemy paBeH cuHonunueckuii nepuoa Mapca, eciiu ero 3B€31HbIN nepuos paseH 1,88
roga?
Hano:

Haitu:

2. Hwxzue coenunenust Mepkypus nosropsitorcst uepes 116 cyrok. Onpenenure
cuaepuueckuil (3B€3HbIN) nepuos Mepkypust?
Hano:

Haitu:

1. 3axonvt Kennepa

1. Omnpenenute paccrosiuue 1o ConHia B agenun acreponnaa Llepepa, ecnu Gombias
II0JIyOCh €T0 opoutsl paBHa 2,77 a.e., a akcueHTpucHuret coctasiset 0,078.
Hano:

Haiitu:



2. VYKaxuTe TOYKH OpOHUTHI, B KOTOPHIX CKOPOCTh IJIAHETHI MUHUMAJIbHA.

Ortser:

3. B kako# Touke TpaeKTOpHH IIaHeTa 001a1aeT MaKCUMaIbHON KHHETUYECKON dHEpTrUeh?
Ortger:

4. bonwmmas nosyoch actepouaa Becta paBHa 2,36 a.e. 3a kakoe BpeMs 3TOT aCTEPOU/T
oOpaiuaercs Bokpyr ConHua

Hano:

Haiitu:

V. Iocmpoenue snunca

Ne [Inanera, Okcuentpucurer | bombias Ne
n/n KOCMHYECKOE TEJI0 [0JIyOCh | BapHaHTa
1 Mepkypuit 0,205 10 cm. 1
2 3emis 0,017 10 eMm. 1

Kputepuu onieHnBanus

OueHka Kpurepun

Otnmuno (5) 10-11 mpaBWIBHBIX OTBETOB
Xoporo (4) 9 - 8 mpaBUIIbHBIX OTBETOB

Y nosnerBoputensHO (3) 7 - 5 IpaBUIBLHBIX OTBETOB
HeynosnerBopurensho (2) MEHEE 5 MPABUIIbHBIX OTBETOB

Otuér no npaktuyeckoil padore Ne 2 Bapuanrt 2

®.U. cryneHt rpymma OLICHKA

I. Konguzypayuu naanem

1. B kakoiif KOHpUTypaluu pacCTOSTHUE MEX/y BHEIIHEH

1 . ns
IJIAaHETOMN U 3eMJIEN MaKCUMaJIbHOE?
" 2. YxaxuTte, B KaKoi KOH(HUTypaIuu yao0Hee BCero
|! HaOII0AaTh BHYTPEHHIOK Tu1aHeTy? OO0bsCHUTE ToueMy?
7 8



3. MoxeT 11 B TeUeHUE CYTOK HaOII01aTh HIYKHEE COSAMHEHUE U IPOTUBOCTOSTHIE?

1. Cunoouueckue u cuoepuueckue 00pawienus naanem nepuoosl

1. Omnpenenute 3BE31HbINH epuoa Benepsl, ecinu €€ HUKHEE COEITMHEHUE TIOBTOPSETCS Yepe3
584 cytok?
Hano:

Haiitu:
2. Yepes Kakoi MPOMEKYTOK BPEMEHH MOBTOPSAIOTCS MpoTUBOCTOsIHUS KOmmTepa, ecinm ero

CHHOJIMYECKHUI MepuoJi paBeH 12 rogam?
Hano:

Haiitu:
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N3yunTh XapakTepucTHKH 1iaHeT COMTHEeUHOW CUCTEMBI, X CXOJICTBA U OCOOEHHOCTH.

IIpakTnyeckas padora Ne S.

Ilinanersl. [lnanerst 3emuoi rpynnsl. [lianersi- rurantol. [LnyToH.

Ha ocHoBe aHanmu3a u cucTeMaTu3aiuy JaHHBIX TA0JuIbl 1 3aroaHuTe Tadaumy 2.

Taoauna 1. OcHOBHBIE CBeIeHHS O IIAHEeTAaX.

HasBanue | Cpennumit R

miaHeTs | 5 panuyc 5 o | S
g . £ s > o [
= Q| e Q E 3 é 2
S<|S 2|5 xS S ! = |5
2gl88|E [3% X . = [2£|2 |% |3
) E S = ~ |5 2 1) = w T % m 5 M
SE|25|8E|E3 £428 |85 |s8|e |2
2088|226 |85|le |E3EE (232|232 |3
OB5|0C 2|0 &0 8| e = OH» 8|20 |57 [
Mepkypuii [0,39 0,24 0,206 47,9 (2440 0,38 58,71 55 37 (006 [— [eer
Benepa  |0,72 [0,61 [0,007 [35,0 |6050 [0,95[243,1x |52 |89 (0,82 [— [mer
Semrst 1,00 (1,00 |0,017 |29,8 |6371 1,00 [23"56M4° [55 9.8 [1,0 |1  |mer
Mapc 1,52 (1,88 [0,093 |24,1 |3397 0,53 [24737M22°(3,9 3,7 (0,11 |2 |mer

Onurep 5,20 |11,86 (0,048 [13,1 {69900 (11,2 [97 50" |13 [258 (318 | g
¥
H
29 3

Carypu (9,54 (29,46 (0,054 [96 (58000 |95 [10714™ (0,7 |113 (952 | g
¥
258

Ypau 19,19 (84,02 (0,046 6,8 [25400 (3,9 [10749" (14 [90 [146 | o
¥
2N 8

Henryn 30,07 |164,78/0,008 [5,4 (24300 (39 |15%48" |16 |116 (172 |g
e
298

B nentpe Conneunoii cucreMsl HaxoauTcst ColiHIEe, BOKPYT KOTOPOTO 110 CBOUM OpOUTam
JBUTAIOTCS BOceMb IutaHeT: Mepkypuii, Benepa, 3emisa, Mapc, FOnurep, Caryph, Ypan, Henrys.
o 2006 t k 3TOl rpymie miaHeT oTHOCUTCs U [1myToH, oH cuuTancs 9-i niuaHeToi ot
ConHua, 01HaKO, U3-3a €ro 3HAYUTENbHOM oTaneHHocTH OoT CoJHIAa M HEOOIBIIUX Pa3MEPOB, OH
OBbLT UCKIIFOUEH M3 3TOTO CIHCKA M Ha3BaH IJIaHETON-KapiIukoM. BepHee, 3TO 0/1Ha U3 HECKOJIBKUX

ITaHCT-KapJIMKOB B I10CE Koﬁnepa. IInaHeThl UMEIOT IOYTH KpPYTr'OBLIC 0p6I/ITBI u

pacroyiararoluxcs B pejieaax Mo4YTH INIOCKOro AUCKa — IUIOCKOCTH SKJIMITUKU. Bee yka3zaHHbIE
BBIIIIE IJIAHETHI IPUHATO JCTUTH Ha 1B OOJIbIINE IPYIIIbI: 3eMHas TPYIa U ra3oBble TUTaHTHL. B
3EMHYIO TPYIIy OTHOCST TaKue IJIaHeThl, Kak: Mepkypuil, Benepa, 3emns, Mapc. Onn
OTJIMYAIOTCS HEOONBIIMMHU Pa3MepaMy U KaMEHUCTON TOBEPXHOCTHIO, a KPOME TOTO,

pacnosoxeHsl ommke octanbHbIX K ConHity. K razoBeiM rurantam otHocst: FOnutep, Catyph,
VYpan, Hentyn. /Iy HUX XapakTepHbl O0JIbILIME pa3Mephl U HATUYHE KOJIEL, IPEICTaBIISIONINX
co00if JIeASIHYIO BUIb U CKANUCThie KycKU. COCTOAT 3TH MJIaHEThl B OCHOBHOM M3 Ta3a.
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B ConneuHoii cucteme CymiecTBYIOT 001aCTH, 3aII0JIHEHHBIE MAJIBIMH TEIAMU: TOSIC
aCTEpOMIOB, CXOKHX 10 COCTaBY C IUIAHETAMU 36MHOH I'PYIIIBI, TOCKOJIBKY COCTOMT U3
CHJIMKAaTOB U METAJIOB; 32 opouTOil HenTyHa pacnosaratorcsi TpaHCHETITYHOBBIE OOBEKTHI,
COCTOSIIIKE U3 3aMEP3IIEH BOJbl, aMMuaka U MeTana. B ConHeuHoM cucTeme CyIecTBYIoT U
JAPYTrUe MOIYJISALUN MaJIbIX TEJ, TAKUE KaK KOMETBI, aCTEPOUJIbI, METEOPBI, METEOPUTHI U
KOCMUYECKasi MbUIb.

ConHeyHas cucTeMa BXOJIUT B COCTaB rajakTuku Mieunslii [1yTs.

Ta6auua 2. CpaBHMTEIbHAS XapAKTEPUCTUKA MUIAHET 3¢MHOM rpynnbl U MJIaHeT-
THTAHTOB.

HazBanue | OOBEKTHI =

I'PYIIIBI 2 E 8
= M ) =~ =
= S o™ Q = M
S . > = < 2 = S
s g8 |2 |E |2 2 |
8« | 53 3 | g =5 = =
8| &0 g = =9 >, &
) = = % = /M = O
o = =S M w = o S
= 3 = > S Z =) o 5
53 H & S = = = |
O O=¢ = o = o o 'é
o & o [SI3) () S|
Ooc | O& = O = = = e

IInaneTsl

3eMHOM

TPYIIIIbI

IL1aneTst

- TUTAHTBI
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OTtuéT no npaxkTHueckoi padore Ne 3

®.U. crygeHt

l. Omeemovme 1Ha 60nPoCHl

abk P

CpPEOHIOIO IUIOTHOCTH?

N o

Kaxkue nmaneTst BXoasT B coctaB COJIHEUHON CUCTEMBI?

[lepeuncinnre nuaHeTsl B OpsAaKe yaajieHus ux ot CoHIa.

[ToueMy TeMneparypa Ha MoBepXHOCTH BeHepsl Bolllle, 4eM Ha Mepkypun?
YV kako¥ TUTaHeThI OOJIbIIAs YaCTh MIOBEPXHOCTH IMOKPHITA BOIOM?

Kakue gusndeckune xapakTepUCTUKHU TUIAHETHI HY)KHO 3HATh, YTOOBI BBIYHCIUTH €€

Ha kxakux niaHeTax JCHb paBCH HOuH?
Ha Bcex nu mmanerax MMPOUCXOJUT CMCHA BPCMCH ro;[a‘?

rpymnrna OLICHKA

Tabéamnua 2.
CpaBHUTeIbHAS XaPAKTEPUCTHKA NJIAHET 3eMHOM I'PyNNbl U NJIAHET- THTAHTOB.
HasBanue | O0bexTh =
=
I'pYyIIIBI = 3
Py = /M E ﬁ =
i - o O = m
S 5 = < = = 2 =1
() 5 < = O = >
g < H 2 54 ) = = =
Q () Q
< « < e} < = [a+] =~ Q
Qs 2 s = o > =
o = = % - /A = D)
o E = 8 A = = o =
=i~ = S < = o o 5
= = X Q = Q = = )
o O o X Q o = =y S =
QK [T o 8 Q =~ <
Os |04 = O = = = e
Ilmanersl
3€MHOM
TPYMIIBI
[TmaneTsr
- TUTAHTBI
Kpurepun onenuBanus
Ornenka Kpurepun
Otmmuno (5) 16 -15 npaBUIBHBIX OTBETOB
Xoporo (4) 14 - 11 npaBUIBHBIX OTBETOB

Y nosnerBoputensHO (3)

11 - 6 npaBMWIBHBIX OTBETOB

HeynosnersopurensHo (2)

MeHee 6 IMMPaBUJIbHBIX OTBCTOB
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IIpakTnyeckas padora Ne 6.

Paccrosinue 10 3Be3 .

Ecnmu  HaOmogath  TOJOXKEHHWE — KakOW-mMOO  3Be3lbIl W3 JIBYX  JIMaMeTpalibHa
MPOTUBOMOJIOKHBIX TOUYEK 3E€MHOW OpOUTHI, MOXXHO 3aMETHTh, YTO HAIPABJIICHHE 32 3BE3IY
u3MeHuTcs (puc.l). DT1o Kaxymeecs (MapauIaKTUYECKOE) CMEIIEHUE 3Be3/Ibl OYIET CIIYKHTh
Mepoil paccTosiHMA 10 HeE: ueM OHO Oouplne, TeM OJMKe K HaM pPAacIojioKeHa 3Be3fa.
["oMYHBIM MapalIakCoOM 3BE3JIbI Ha3bIBACTCS YTOJI P, MO/ KOTOPBIM CO 3BE3]IbI BUIHA OOJIbIIIAs
MI0JIyOCh 3€MHOW OpOHTHI 4.

Puc 1
Bnepsele HanxHOE HM3MEpEeHHE TOJAMYHOIO IMapajulakca
3Be3pl Bern ynanoce ocymectButh B 1837 1. pycckomy DNanéknve 3se3gpl

akanemuky B.SI. Crpyse. PaccrosHue 10 3BE3] HPHHSTO /"”:"\\\*\‘\

U3MEpATh B Mapcekax (MK), CBETOBBIX rojgax (ce.z.)

ACTPOHOMHMYCCKHX €MHUIAX (d.e.) ¥ KWIoMeTpax (Km). ke i
1 mapcek - 3TO TaKOe PACCTOSIHHE, C KOTOPOro OoJibIias 9\3383”"'
MOJIyOCh 3€MHOHM OpOWTHI, a BUIHA TIOJ YIJIOM B | yIJOBYIO =Y1r<;nr DK e
cexynny (1") (puc.2). Paccrosiuue 1o 3BE31 B HK ONPEACIACTC o600 macman ,
no ¢opmyne: D = 1/p", roe p" - 3TO mapauiakc 3Be3bI B ggggﬁgﬁwaﬂ f 7
CeKyHAax. Mexay eauHUIaMH W3MEPEeHUsS PaCCTOSHUN
CYIIECTBYIOT cooTHomeHus: 1nk = 3, 26 cB. 1. = 206265 a.e. «
=3-10"km. IIpumep: 3Be31a a-LlentaBpa IIpokcuma umeer p Cg’
=0,75" =
D=1/0,75=1,3 nox. D =4,2 cB.I. D =270000 a.e. D —
= 3,9-10"%km.

1. AOcoaloTHas 3Bé3aHas BeanunHa. CBeTHMOCTHb

3BE3/bL.

Bunumas 3BE3mHas BenWYMHA, KOTOPYIO MMena Obl 3Be3la, Lsnxerne 3emnn sokpyr ConHua
HaxoJsICh OT HAC Ha CTaHAApTHOM pacctosiuun Do = 10 nk,
MOJTy4Ynsia Ha3BaHUe aOCOMIOTHOM 3BE3THOM BeTUInHbI M
M=m+5-5lgD M=m+ 5+ 5lgp. Puc

2

IIpumep: 3Be3na a-llentaspa [Ipokcuma umeer m =+11,1; p=10,75"— 1g0,75 = -0,125;

M =11,1+5+5(-0,125) = +15,5"

CBeTUMOCTBIO Ha3bIBA€TCSl TMOJIHAS DHEPTUs, H3JIydaeMas 3Be3[I0 B €IUHUILy BpEMEHHU.

Csernmocts Comama L = 4:10%°Bm, ww L° = I(ycnosno). 3Has aBCOMOTHYIO 3BE3IHYIO

BEJIMYMHY 3Be3/IbI M, MOXHO BBIYUCIIUTE €€ CBEeTUMOCTh L, cunrtas cBerumocth Connna Lo = 1,

nonydaem L = 2,512°™ ymu 1g L = 0,4(5 -M).

Mpuvep: M =+ 15,5™,  Lijpocema - 2,512¢7%9=0,000063 L = 000063-4-10°°Br = 2,5-10%Br
2. CnekTpajbHble Kjacchl 3Bé31. Temnepatypa 3Bé31.

TemriepaTypy HapyKHBIX CIIOEB 3BE3JIbI, OT KOTOPHIX MPUXOAUT H3ITyYSHHE, OMPELIISIOT 10
pacIpesielIeHUI0 PHEPTUU B CIEKTpe, a TAKXKe M0 MHTEHCHUBHOCTH Pa3IMYHBIX CHEKTPaJIbHBIX
mvuHANA.  JlmuHA BONHBI, HA KOTOPYIO MPHXOTUTCS MAaKCHMyM W3JIy4eHHUsS, 3aBHCHUT OT
TEMIIepaTypbl U3Ty4aroIlero Teja.

OKa3aJIoCh, 3Ta TEMIepaTypa Ul pa3HbIX THUIIOB 3BE3] 3aKitoueHa B mpenenax ot 2500 mo
50000 K. 3meHeHue Temreparypbl MEHSIET COCTOSIHUE aTOMOB U MOJIEKYJ B aTMocdepax 3BE3,
YTO OTpaXkaeTcsl B WX chekrpax. [lo psay XapakTepHBIX OCOOCHHOCTEH CIIEKTPOB 3BE3IIBI
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pa3aciICHbI Ha CIHCKTPAJIbHBIC
KJIACCHI, KOTOpBIE Temneparypa, K

0003HAYAIOTCA  JIATUHCKUMU . ' : '
OyKBaMH M paCIOJIOKCHBI B '2.5000. 100.0(_) . -5000 - 3_00-0
HOpsJIKE yObIBaHUS - 1 0.0- — R
temriepatypel: O, B, F, F, G, O
K, M. - . "

"+ . KkpacHble ruraHTbI-

Y HauOosee XOJIOIHBIX
3BE31 Kiacca M B cmekrpax

HaOJFOIAF0TCSI JIUHAH ConHue
MOTJIOLICHUS HEKOTOPBIX i NG '
JIBYXaTOMHBIX MOJIEKYJT &% Uy »
(HarpuMep, OKCHMIOB TUTaHa, 0.01 & Oz,

b .

HUPKOHUS U YIJIEpoja).
IIpumepamu  Takux  3BE3A,
TeMIepaTypa KOTOPBIX OKOJIO
3000 K sBisrorcss AHTapec u CnekTpanbHbIf Knacc

berenbreiize.

B criektpax xénteix 3BE31 kinacca G ¢ temneparypoit okoio 6000 K, kK KOTOpbIM OTHOCHTCS U
Connie, npeo0nanaoT JUHUM METAJUIOB: >Kejie3a, HaTpus, Kameius u T.4. [lo Temmeparype,
cHeKkTpy M 1Bety cxoaHa ¢ Connuem 3Be3na Kanenna.

Jlns cnexkTpoB Oenbix 3BE31 Kiacca A, KoTopble uMeroT Temnepatypy okoso 10000 K (Bera,
Hene6 u Cupuyc), HamboJiee XapaKTepHbI JUHUU BOJOPOJAa M MHOXKECTBO CIAOBIX JUHUN
MOHM3UPOBAHHBIX MeTalIoB. B cmekTpax Haumbonee ropsayux 3BE3A TMOSABIAIOTCA JIMHUU
HEUTPATHLHOTO ¥ MOHU3UPOBAHHOTO TEIIHS.

Buympu xnacca 3683061 Oenamca Ha nooknaccet om () (camvie eopsayue) oo 9 (camvie
xonoomnvie). Coanye umeem cnekmpanvuoii kiacc G2 u skeusanenmuylo memnepamypy
gdomocgepvr 5780 K. Ilpumep: 3Be3na o-llenraBpa IIpokcuma - cnekTpaiabHBIM Kiacce MS,
temneparypy 2670 K.

Paznuuus 3BE3AHBIX CIEKTPOB OOBACHAIOTCS OTHIONb HE pa3jMuMeM HX XHMHUYECKOTO
COCTaBa, a paszM4YMeM TEeMIIepaTypbl U JAPYrux (U3NYECKUX YCIOBHM B aTtmocdepe 3BE3N.
W3nyueHue cekTpoB 3BE3] MOKA3bIBAET, YTO MPEOOJIaaloT B cOCTaBe 3BE3AHBIX aTMochep (1
3BE3]] B LI€JIOM) BOIOPOA M renuil. Ha 10110 ocTanbHBIX XUMUYECKUX 3JIEMEHTOB MTPUXOAUTCS HE
6oJ1ee HECKOIBKHUX MPOLIEHTOB.

V3mepeHue TOJI0KEHUS CTIICKTPATBHBIX JTUHUHM MO3BOJIIET ONMPEACTUTh CKOPOCTh JIBHKCHUS
3Be3/bl. [Ipu ynanenun 3Be3/bl AJTMHA BOJHBI U3MYUYCHHS YBEIUNYMBACTCS, a JTMHUS CMEIIAeTCs B
KpacHYI0 4acTh criekTpa. Eciu 3Be3a k HaM MpHOIKaeTcs, TO CMEIIeHNEe JTMHUNA TPOUCXOTUT K
cuHe-(uoJIeTOBOMY Kpato crekTpa (3¢ ekt Jomnepa).

- . . Benble kapnuku

O B A F G K M

CBeTumocTb B cBeTMMOCTSX ConHua

3. JInarpamma «Conekrp-cBerumMocthby ['epminmpyura-Paccesa

JlaHHBIE O CBETHMMOCTH U CIEeKTpax 3BE3] B Hadaje XX BeKa ObUIM COMOCTaBJIEHBI JABYMS
actpoHoMaMu - OiftHapom ['epummpynrom (I'omnmannusa) u T'enpu Paccenom (CHIA) - u
IpeJCTaBIeHbl B BUJIE AUAarpaMMBbl, KOTOpas MOJIydusaa UX MMeHa. I1o Topu3oHTaIn OTIOKEHBI
CIIEKTpaJbHBIE KJIACCHI (TeMIiepaTypa) 3BE37, a 0 BEPTUKAIU - UX CBETUMOCTH (a0COJIOTHBIC
3BE3/1HbIE BeIMUYUHBI). Kax1oil 3Be3ne OyaeT COOTBETCTBOBATH OINMpeNesEHHAs TOUKAa Ha ITOU
nuarpamme. B pesynbTare oOHapyKMBaeTCsl ONpeneéHHasi 3aKOHOMEPHOCTh B PACIOJIOKCHUN
3BE€31 Ha JMarpaMMe - OHM Ha 3aloyIHAIT Bc€ e€ mosie, a o0pa3yloT HECKOJIBKO TpyI,
Ha3BaHHBIX nocnedosamenvhocmamu. Hanbonee Muorounciennoit (mpumepHo 90% Bcex 3BE37)
OKa3aJlach IJ1aBHAs MOCJIE0BATENIBHOCTD, K YUCITY 3BE3]] KOTOPOM MpUHAIIEKHUT U Hatte CosHie
(ero mOJIOXKEHWE HA JMarpaMMe OTMEUYEHO KPY>KOUKOM) 3BE3ABI ATOM IMOCIIEN0BATEILHOCTH
OTJIIMYAIOTCS IPYT OT JpyTa MO CBETUMOCTH U TEMIIEPATYpE, U B3aUMOCBS3b 3TUX XapaKTEPUCTHK
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co0III0/1aeTCsl BEChbMa CTPOTO: CAMY 8bICOKVIO C8EMUMOCMb UMelom Hauboee 2opsadue 36¢30bl, a
no Mepe YMeHblUleHUus memnepamypsvl ceemumocms naoaem. KpacHble 3BE31bI Majon
CBETUMOCTH IOJIY4YMJIM HA3BaHUE KPACHLIX Kapiukos. BmecTe ¢ TeM Ha AMarpaMMe CyIIECTBYIOT
U Jpyrue IMOocle0BaTeIbHOCTH, I/Ie MOA0OHas 3aKOHOMEPHOCTh Ha cobmogaercs. OcobeHHO
3aMETHO 3TO cpear Ooiee XOIOAHBIX (KPACHBIX)3BE3]: TOMUMO 3BE3]1, MPUHAAJICIKAIINX TJIaBHOM
MOCIIEAOBATEIbHOCTH M MMEIOIUX Majlyl0 CBETUMOCTb, Ha JHUarpaMMe IpPeJCTaBJICHbI 3BE3]IbI
BBICOKOM CBETUMOCTH, KOTOpasi MPAaKTUUECKH Ha MEHIETCS IPU U3MEHEHUH TeMIiepaTypbl. Takue
3BE3bI MIPUHAJICKAT JBYM MOCIEIOBATEIBHOCTIM - 2UCAHMbL U C8EpX2ULaHmMbl, TTOIYIUBIIUM
ST Ha3BaHUS BCJIECACTBHUE CBETHUMOCTH, KOTOpas 3HAYUTEIBHO MPEBOCXOJUT CBETUMOCTH
Connua. Ocoboe MeCTo Ha auarpaMMme UMEIOT ropsiure 3BE3[bI MaJlo CBETHUMOCTH - Oefvle
KapauKu.

Jlnms k koHIy XX Beka, Korja 00bEéM 3HaHUN O (U3UYECKUX IMPOIIeccax, MPOUCXOISAIINX B
3BE3/1aX, CYIIECTBEHHO YBEJIWYWICS U CTAIM MOHSATHBIMU MYTH UX SBOJIOLUHU, YJAIOCh HAWTH
TEOpeTU4YeCKoe OOOCHOBAHHWE TEM SMIIMPHUYECKUM 3aKOHOMEPHOCTSIM, KOTOpbIE OTpa)kaer -
quarpamMma «crektp cBetuMocThby. Ilpumep: 3Be3na o-llenraBpa [Ipokcuma - abGcomoTHas
3B&3aHas BenmunHa M - +11,1, temneparypa 2670 K. [1o auarpamme «CHEeKTp CBETUMOCTbY» 3TO
KpaCHBIN KapiuK (TI0Ka3aTh HA TUATPAMME).

Cmpoenue 36é30.

B ofmem cinydae y 3Be3abl, Haxonsdullelcs Ha TIJIABHOM IOCIEJOBATEIbHOCTH, MOKHO
BBIIETIUTh TPU BHYTPEHHHUE 30HBI: PO, KOHBEKTHBHYIO 30HY M 30HY II€pEHOCA JIy4HCTOU
sHepruu. PacrnoioskeHne JIydyucTor 30HblI U KOHBEKIIMOHHOM B 3BE3/1aX Pa3HOM Macchl IIOKa3aHO
Ha PUCYHKE.

AHopo - 3TO ueHTpaibHas 00JacTh
3B€3[bl, B KOTOPOM UAYT sJAEpHbIE
peaxkuuu.

Konsexmuenas 3oma - 30Ha, B
KOTOpPOM MEPEHOC DHEPIrUU MPOUCXOTUT
3a cu€T KOHBEKIMHU. JJI1st 3BE371 ¢ Maccoi
meHee 0,5 M oHa 3aHUMacT BCE
IIPOCTPAHCTBO OT MOBEPXHOCTH SApa /10
noBepxHocTu (otocdepsl. g 3831 C
Maccoil, CpaBHUMOW C COJIHEYHOI,
KOHBEKTHBHAsl 4acTb HAaXOJUTCS Ha CaMOM BEpPXY, HA0 JTy4UCTOM 30HOM. A 11 MacCHUBHBIX
3BE3]1 OHA HAXOJUTCS BHYTPH, HOO JTyYUCTOU 30HOM.

Jlyuncrass 30Ha - 30Ha, B KOTOPOW IIEPEHOC DHEPIrUU NPOUCXOAMUT 3a CUET HU3IYyYCHHS
¢otoHOB. JI111 MacCUBHBIX 3BE3/1 3Ta 30HA PACIOJIOKEHA MEXKIY SIIPOM U KOHBEKTHBHOW 30HOM,
y MaJIOMacCUBHBIX 3BE3]] OHa OTCYTCTBYET, a y 3BE3/1 Ooibine Macchl COJIHIIA HaXOIUTCS Y
MOBEPXHOCTH.

Ha Gonee mo3aHux cTagusx 100aBIsIOTCS JTOTIOJHUTEIbHBIE CIIOH, B KOTOPBIX UAYT SACpHbIE
peakuuu ¢ 3JIeMEHTaMM, OTIMYHBIMU OT Bojaopoda. M uem Oombiie Macca 3Be3/1bl, TEM OOJbILE
3THUX cI0€B. Y 3BE311 Maccoil Ha 1-2 mopsaka npepslmaronie Mo Takux cil0€B MOXET OBbITh 6,
/i€ B BEpXHEM, [IEPBOM CJI0€, BCE €I11€ TOPUT BOJOPO/I, a B HUKHEM UIYT PEAKIMH MpEeBpallleHus
yriepoja B Oosee TsKesble AJIEMEHTHI, IUIOTh J0 JKene3a. B Takom ciydae B Heapax 3Be3JIbl
PacroI0keHO HHEPTHOE , a TUIaHe SACPHBIX PEAKIHM, KeJle3HOe SAPO.

Hanx moBepxHOCTBIO 3Be3/1bl HAXOIUTCS aTMocdepa, Kak MpaBUIIO, COCTOSIIAS U3 TPEX CIOEB:
dotocdepsl, xpoMochepbl U KOpoHbL. Pomocghepa - camas TIIyOMHHAsI YacTh aTMOc(epsl, B €€
HIDKHUX cJI0sX (opmupyeTcst HerpepbIBHbIN criekTp. Ilpumep: 3Be3na a-LlentaBpa IIpokcuma
Maccoit M = 0,123 Mgp. CtpoeHue 3Be3/1bl - KOHBEKTHBHAS 30HA 3aHUMAaET BCE MPOCTPAHCTBO OT
MOBEPXHOCTH s1/Ipa IO HOBEPXHOCTH (GoToChephI.

M>15
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OTuéT 1Mo mpaxkTHUecKoi pabore Bapuanrt 1 (- 4)

®.U. crynenra rpymnma OLIEHKAa

OripeziesieHre OCHOBHBIX XapaKTEPUCTUK 3BE3]T

Ne Co3sBe3nue, [Tapannakc | Bugumas Cnekrpanbabl | Macca

BApHUAHTA | HA3BAHUE 3BE3/bl p 3BE3HAs 1 KJ1acc 3BE3/bI

BEJIUYMHA M

1. o b.Ilca, 0,379" -1,46™ Al 2 Mp
Cupuyc

2. Y Opwuona, | 0,013" +1,64" B2 8,4 Mg
bemmakTpuc

3. a M.Ilca, 0,286" +0,37" F5 1,5Mp
ITponmon

4. o Bosnwuuero, | 0,077" +0,08" G1 2,6 Mo
Kanemma

Onpeodenernue paccmosaiuil 00 36€30.

1.

OHpeI[eJ'II/ITB pacCTodHuC A0 3BE31bl B IIAPCCKaAX (I’ZK) o roau4HomMy IiapajijlakcCy,

ucnoinn3ys popmyny D = 1/p"(nx)

2.

HCHOJ’ILSYH CBA3b MCIXKAY CAUHUIAMHU HU3MEPCHUA, BBIYHUCIUTC 3TO PpPaACCTOAHHUEC B

CBETOBBIX T0JIaX (¢6.2.) M aCTPOHOMHUYECKHX CJMHUIIAX (a.e.):

3.

1.

2.

Kaxk Hago IIOHUMAaTh OTBET, BLIpB,)KGHHBIfI B CBCTOBBIX roz;;ax?

Abcontomuas 36€30Ha5 6CAUUUHA. C6EHUMOCHLb 36€30bl.

OmnpenenuTh aOCOMIOTHYIO 3BE3HYIO BEJTMUMHY, UCTIONB3Ys (POPMYJIBL:
M=m+5-5lgD  wu

M=m+5+5lgp

Boranciute cernmocts 38e3ap L= 2,512° wmn g L = 0,4(5 -M).
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1)

2)

3)

IIpakTyeckas padora Ne 7.

IIpocTpaHcTBEHHBIE CKOPOCTH 3BE3/I.

3Be3/la HAYMHAET CBOIO XU3Hb KAaK XOJIOJHOE pa3pshHKEHHOE O0JaKo MEeX3BE3JHOrO Trasa,
CKMMaroIleecss Moj AEUCTBUEM COOCTBEHHOro TAroreHus. Ilpu cixaTtum sHEprusi rpaBUTaLUU
NEepEexXo/IUT B TEII0, U TeMIlepaTypa razoBoil riodyssl Bozpacraer. Korjga temmneparypa B sipe
JOCTUIa€T HCCKOJIBKUX MUIIJIMOHOB KGJIBBI/IHOB, HAYMHAKOTCA pPCaKUU HYKICOCUHTC3a, U
ckatue mpekpaiaercs. B Takom cocTosHuM 3Be37a MpedbIBaeT OOJBIIYIO0 YacTh CBOSH KHU3HHU,
HaxoJsCh Ha TIJIABHOM IMOCJIENOBATEILHOCTH auarpammbl [epimmpynra-Paccena, moka He
3aKOHYaTCs 3amachl TomuBa B €€ anape. Korma B mieHTpe 3Be3/bl BeCh BOAOPO MPEBPATUTCS B
reluii, TEpMOsIIEpHOE TOPEHKE BOJOPO/a MPOAOIDKACTCS Ha epu(eprn reueBoro sapa.

B sroT mepuon crpykrypa 3Be3ibl HauMHAaeT MeHAThCA. EE cBeTMMOCTh pacTér, BHEIIHHE
CJIOU PACHIMPSIIOTCSA, a TEMIIepaTypa MOBEPXHOCTH CHUXKAETCS - 3Be37a CTAHOBUTCS KPAaCHBIM
TUTaHTOM, KOTOpble 00pa3yloT BeTBb Ha auarpamme [ epummpynra-Paccena. Ha stoif BeTBH
3BE€3/1a MPOBOJUT 3HAUUTEIHLHO MEHbIIIE BPEMEHH, YeM Ha TJIaBHOM mociieoBaTenbHocTH. Korma
HAKOIUIGHHAsT Macca TeNUEeBOro sapa CTAHOBUTCS 3HAYUTENBHOM, OHO HE BBIIEPKUBACT
COOCTBEHHOI'0 BeCa U HAUMHAET CKUMATHCS; €CJIN 3B€3/1a JOCTaTOYHO MAacCHBHA, BO3pacTaroIiast
IpU 3TOM TEMIepaTypa MOXET BbI3BAaTh JallbHEWIee TEPMOSIEPHOE TMpEBpAllleHUE Teusl B
Oosee TspKENble JEMEHTHI (FeIMi - YIiepoi, yriiepoJ - KUCIOPO, KUCIOPOJ - KpPEMHUH U
HAKOHEI| KPEMHHUH B XKeJe30).

N3ydyenne 3BE3THON HBOJIONMK HEBO3MOXKHO HAOIOJICHWEM JIMIh 32 OOHOW 3BE3NOH -
MHOTHE H3MEHEHHS B 3BE3JaX MPOTEKAIOT CIUIIKOM MEJIEHHO, YTOOBI OBITH 3aMEYEHHBIMHU
JIaXKe 110 IPOLIECTBUA MHOTHX BEKOB. I[103TOMY y4€HbIE M3y4arOT MHOYKECTBO 3BE31, KaX1as U3
KOTOPBIX HAXOJMUTCS Ha ONPEACIEHHOW CTaJAUM XKU3HEHHOTO LHUKIA. 32 MOCIEIHUE HECKOIbKO
JECATHIICTUH IIUPOKOE PACIIPOCTPAHCHHE B aCTPO(PHU3UKE TOTYyIUIIO MOICTHPOBAHUE CTPYKTYPBI
3BE3/] C UCIIOJIb30BAHUEM BBIUMCIUTEIEHON TEXHHUKH.

A

» 3 3Be3/1a rI1aBHoOM
—p &
0 C/IeA0BATEIbHOCTH

lasonbrieBoe 061ako Hporossezna
Macca 3sesam 8 KpacHslii rurast

maccax Connuo
& 1'4 - = O
Benwin kapank \:\

Henrpornan 3sesna

10 () D@

Yepras aspo
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OTuéT 1Mo mpaxkTHYeCKoi pabore Bapuant 1 (- 4)

®.U. crynenra rpymnmna OIICHKA

OmnpeneneHre OCHOBHBIX XapaKTEPUCTHK 3BE3]1

Ne CozBesaue, [Tapaymakc | Bunumas Crnekrpanbubl | Macca

BapHaHTa | HA3BaHUE 3BE3/IbI P 3BE3HAS i kJacc 3BE3/IbI

BEJIMYUHA M

1. a b.Ilca, 0,379" -1,46™ Al 2 Mo
Cupuyc

2. Y Opuona, | 0,013" +1,64™ B2 8,4 Mg
bemnakrpuc

3. a M.Ilca, 0,286" +0,37" F5 1,5 Mp
ITponmon

4, o Bosznuuero, | 0,077" +0,08™ G1 2,6 Mg
Kanenna

Cnexmpannnbvle Kiaccol 36¢30. Temnepamypa 36é30.

[To criekTpambHOMY KJIaccy 3BE3/bl, UCIIONIb3Ys TaOIUIy KIIaCCH(HUKAIMU 3BE3, ONPEICIUTh &

TeMIeparypy:

Huazpamma «Cnekmp-ceemumocmoy I epywuunpynza-Paccena

3Has M (abcomoTHYIO 3BE3HYIO BelNU4KMHY) U Temrneparypy (T) 3Be3abl, ykazaTb €€ MECTO Ha

JuarpaMmme:

Cmpoenue 36é30.

3Hast Maccy 3Be3/Ibl OIHIINTE €€ CTPOCHHE:

Deonrouus 36é30.

3Has MacCCy 3BC3bI U UCIIOJIb3Ys ((CXCMy ABOJIIOLMH OJUHOYHBIX 3BE3/» OMUIIUTE ATAIbl JKU3HU

3BC3bI:
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CnexkmpanbHble Knacchbl

Huazpamma cnekmp - abconromuyas 3eé30Has eenuYvyuHa

Kpurepnn onenuBanus

Onenka Kpurepun
OtauyHo (5) 11-10 npaBUIBHBIX OTBETOB
Xoporto (4) 9 - 8 MpaBMILHBIX OTBETOB

Y nosnerBoputenbHO (3)

7 - 5 IpaBUWJIbHBIX OTBETOB

HeynosnersopurensHo (2)

MeHee 5 IMPaBUJIbHBIX OTBCTOB
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CnucoK peKoMeHIyeMoii TUTepPaTyphl

OcHOBHBIC HCTOYHHMKH:

1. Jlorunenko, O.B. Acrponomus + ellpunoxenue : yuebnuk / Jlorsunenko O.B. —
Mocksa : KnoPyc, 2021. — 263 c. — ISBN 978-5-406-08165-5.

2. JlorBunenko, O.B. AcrtponHomus. IIpaktukym : ydeOHO-IIpakTHuYeckoe mocodue /
JlorBunenko O.B. — Mocksa : KnoPyc, 2021. — 245 ¢. — ISBN 978-5-406-08291-1.

JlonoJHuTeIbHbIe HCTOYHNKH:

1. BoponnoB-BenssimunoB b. A., Ctpayt E. K. «Actpornomusi». 11 knace». —M.: lpoda,
2015. YueOHUK ¢ 2IEKTPOHHBIM MTPUIIOKEHUEM.

2. E.Il.JIeButan «Actponomus 11 xmace» —M.: Ipoda, 2014 ¢

HNuTepHer — pecypcebl:
Hutepuer pecypcsri:http://www.astronet.ru/
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