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MeTtoanyeckue yKa3aHusl I MPAKTHYECKUX 3aHATHI

Metonndeckne yka3aHHUs TPU3BaHbl OKA3bIBaTh MOMOIIb CTYJICHTAM B HU3Y4YEHUHU
OCHOBHBIX IIOHSTHUM, UJIEH, TEOPUN U MOJIOKEHUN AUCUUIUIMHBI, U3y4aeMbIX B XOJE
KOHKPETHOTO 3aHSTHs, CIIOCOOCTBOBAThH PA3BUTHIO UX YMEHUM U HABBIKOB.

HeassMu TPOBEICHUS MPAKTUYECKUX 3aHATUN SIBISIOTCS

- 0000mieHre, cucTeMaTH3alus, YIrJIyOJleHHEe | 3aKpeIuieHHE MOJyYeHHBIX
TEOPETUUECKUX 3HAHUM

- (opMupoBaHKe yMEHUIN TPUMEHSTh MMOJYyUYCHHBIC 3HAHUS HA MPAKTUKE, a TAKKe
peanu3anus €IMHCTBA UHTEIUIEKTYAIbHOM U MPAKTUUYECKOU €S TEIbHOCTH.

1. IMosicHuTEeILHASA 3aTUCKA

B pesynbprate ocBOeHUS Y4eOHOW AMCIUIUIMHBI «ACTPOHOMUS» OO0YyYarOIIUHUCS
JIOJKEH yMeTh:

— HCIOJIb30BaTh PA3JIMYHbIC BBl MMO3HABATEIBHOM NIEATEIBHOCTU ISl PEILICHUS
ACTPOHOMHMYECKMX  3aJa4, TMPUMEHATb OCHOBHBIE  METOAbl  IO3HAHUS
(HaOyro/IeHUe, OINMMCaHWe, U3MEPEHHE, SKCIIEPUMEHT) JJIsl U3YYCHHUS Pa3TUIHbBIX
CTOPOH OKPY>KaIOIEeH JEHCTBUTEILHOCTH;

—  HCIIOJIb30BaTh pa3jIMyHbIe MCTOUYHUKU JJIS TONydeHHs MH(OpMAIIMHU, a TaKkKe
OLICHUBATh €€ JIOCTOBEPHOCTD;

—  aHAJTM3UPOBATh U NPEACTABIATh HHGOPMAIUIO B Pa3IMYHBIX BUIAX;

— OOBSICHATHh BHIUMOE TIOJIOKCHHE M JIBIKCHHE HEOCCHBIX Te MPHHIMIIAMHU
OIPE/ICTICHUS MECTOIIOJIOKCHUSI W BPEMEHH 110 aCTPOHOMHYECKHM OOBEKTaM,
o0namaTh  HAaBBIKAMH  IIPAKTHYECKOTO  HCIOJB30BAHHMS  KOMITBIOTEPHBIX
TIPUIOKEHUH JIJIS OTIpeICTICHHS BUJIAa 3BE3THOTO HeOa B KOHKPETHOM MYHKTE IS
3aIAHHOTO BPEMEHU;

— TPUMEHATh TPUOOPETEHHBIC 3HAHUS I PEIICHUS TNPAKTHYCCKHX 3a7ad
IOBCEIHEBHOM JKU3HU;

— MPUBOJUTH NPUMEPHI MTPAKTUYECKOTO UCIOJIB30BAHUS ACTPOHOMHUYECKUX 3HAHUMN
0 HEOECHBIX TElIaX M MX CUCTEMAX;

— HCIIOJIb30BaTh  €CTECTBEHHO-HAYYHbBIE, OCOOCHHO (PU3HMKO-MaTEeMaTUUECKUE

3HaHUS JJIs1 OOBEKTUBHOIO aHAJIM3a YCTPOMCTBA OKPYXKAIOIIETO MHUpa Ha



NpUMepe  JIOCTW)KEHUH  COBPEMEHHOM  acTpOo(PHU3HMKHM, aCTPOHOMHU  H

KOCMOHABTHKHM.

B pesynbrate ocBOeHUs y4eOHOM TUCIUIUIMHBI 00YYaIOMUACs T0KEH 3HATh:

OPUHIUIIMAIIBHYIO pPOJdb AaCTPOHOMHMHM B TIO3HAHMM (PyHIAaMEHTaIbHBIX
3aKOHOB IIPUPOJIbI U COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA;
(¢u3nUecKyl0 MPUPOAY HEOECHBIX TEl M CUCTEM, CTPOCHHE U DBOJIOLHUIO
BcenenHoi, mnpocTpaHCTBEHHbIE M BpeMEHHbIE MaciTadbl BceneHHOH,
HanboJyiee Ba)KHbIE ACTPOHOMHYECKHUE OTKPBITUS, OMPECTUBIINE Pa3BUTHE
HAayKHU U TEXHUKH;

CMBICJI TaKuX TOHSTHUM, KakK: aKTUBHOCTb, AacCTE€pOHU[, aCTPOHOMHUS,
actpodusuka, armocdepa, 60U, BO3MYILICHHUS, BOCXOJl CBETHJIA, BPAIllEHUE
HeOecHBbIX Te, BeeneHnHasi, BCIbINIKa, ['amakTika, rOpu30HT, 3aTMEHNE, BUIBI
3B€3/], 30/IMaK, KaJleHAapb, KOCMOJIOTHS, KOCMOHAaBTHKA, KOCMOC, KOJbla
IUIAaHET, KOMETBI, KpaTep, KyJbMHHALWs, OCHOBHbIE TOYKH, JIHMHUU U
IUIOCKOCTU HeOecHoM cdepbl, MarHuTHas Oypsi, MeTaranakTtuka, MeETeop,
METEOPUT, METEOpPHBbIE TEJI0, HOXKIb, MNOTOK, Mieunslii IlyTh, MOps
maTepuku Ha JlyHe, HeOecHas MeXaHWKa, BUJUMOE U pPeaJbHOE IBUKECHHE
HEOECHBIX Tel W HMX cucTteM, obcepBaTopus, opOWTa, IIaHETa, IMOJISIPHOE
CUSIHUE, TMPOTyOepaHell, CKOIUJIEHHWE, CO3BE3qus M UX KiIacCU(pUKAIHs,
COJIHEYHAs] KOPOHA, COJHIIECTOsIHUE, cocTaB COJTHEYHOI CUCTEMBI, TEJIECKOTI,
TEPMHUHATOP, TYMAHHOCTD, (pa3wl JIyHbl, poTochepubie dakensl, xpomocdepa,
yepHasi Jplpa, DBOIIOLUSA, SKIUNTHKA, SAPO.

Paznea 2. YcrpoiictBo CoJiHEUHOM CHCTEMBbI

Tema 2.1. CosiHuie, ero coctaB u BHyTpeHHee cTpoeHne. CojiHeYHAasi AKTUBHOCTb.

IIpakTuueckas padora Nel: «Kondurypanuu miaHeT W 3aKOHBI IBH)KCHHSI TUTAHET.

OrnpeneneHue paccTossHUM U pa3MepoB Tesl B COTHEUHON CUCTEMEY.

Heab padoThl: U3yunTh XapakTepUCTUKHU MIaHeT COMHEYHON CUCTEMBbI, UX CXOJICTBA

U 0COOEHHOCTH.

TeopeTnueckuii MaTepuaJ.



B nentpe ConHeunoli cuctemsl Haxoautcs: ComHIle, BOKPYT KOTOPOTO IO CBOUM
opOuTaMm JBUTAIOTCS BOoceMb IiaHeT: Mepkypuii, Benepa, 3emmus, Mapc, IOnurep,
Carypn, Ypan, Hentys.

Jo 2006 r x 3Toil rpymnme miaHer oTHocutrcss W IlmyToH, oH cuwTancs 9-u
miaHeroil or CoJIHIIA, OJTHAKO, M3-3a €r0 3HAYUTENIbHOW OTAaIeHHOCTH OoT ConHua u
HEOOJIBIINX Pa3MEPOB, OH ObUT HMCKIIOYEH M3 3TOT0 CIMCKAa M Ha3BaH IUIAHETOM-
KapJaukoM. BepHee, 3T0 01Ha U3 HECKOJBKUX IIaHET-KapinkoB B nosice Koitnepa. Bee
yKa3aHHbIE BBINIC TUIAHETHI TPHUHATO JEIUTh Ha JBE OOJBIIUE TPYMNIbI: 3eMHas
rpylna ¥ Ta30Bble TUraHThl. B 3€MHYIO rpyniy OTHOCST TaKUE€ IUIAHEThI, Kak:
Mepkypuii, Benepa, 3emnss, Mapc. OHu oTiauyaroTcss HEOONBIIMMH pa3MepamMu U
KaMEHHMCTON MOBEPXHOCTHIO, a KpPOME TOr0, PACMOJOKEHbI OJMKE OCTaJbHBIX K
Connny. K razoeeiM rurantam otHocaT: IOnurep, CatypH, Ypan, HentyHn. [{ns Hux
XapaKTepHbI OOJIbIIIME pa3MEPbl U HAJTUYHME KOJIEL, MPEACTABISIONINX CO00H JIeASTHYIO
IbLUIb U CKaJUCThIE KyCKU. COCTOSIT 3TH IJIaHEThl B OCHOBHOM M3 rasa.

Xoxa padoTsl
1. Kakne niianersl BXoadaT B cocTaB CoJIHeYHOI cucTeMbl?
2. Ilepeuncanre MJIaHeThl B MOpsiAKe yaajdeHus ux or CoyiHIa
3. Tloab3ysich CHPaBOYHBIMH [JAHHBIMH Y4YeOHHUKA, 3aNOJHUTE Tadaumy ¢

OCHOBHBIMU (PU3HYECKHUMH XaPAKTEPUCTUKAMU IUIAHET 3¢MHOM IPyNibl

du3nyecKue XapaKTEpUCTUKH IIAHET Mepkypuii | Benepa | 3emns | Mapc

Macca (B maccax 3emiin)

Juametp (B quaMetpax 3eMin)

[110THOCTB, KI/M>

[Tepuon Bpamenus

ATMmocdepa: naBieHHe, XAMUYECKUN COCTaB

Temnepatypa noBepxHoctu, °C

Yucno CIyTHUKOB




HaszBanus cnyTHUKOB

3anonHuTe TaOJIUIly, CHENAlWTe BBIBOJABI M YKAXXUTE CXOACTBA W DPA3IUUUI MEXITY

IJIAHETAMU 3€MHOU TPYIIIIBI.

4, MMonb3ysich CHNPaBOYHHUKAMH, 3aM0JHUTE TAOJIHLY C OCHOBHBIMH
(pusnyeckuMH XapaKTepUCTUKAMH IJIAHET-TUTAHTOB
DU3UUECKUE XAPAKTEPUCTUKH TIAHET Onumep | Camypn | Ypan | Henmyn

Macca (B maccax 3emiin)

HuameTtp (B quameTrpax 3emiin)

IT10THOCTD, KI/M>

Ilepuon BpateHus

Atmocdepa: Temneparypa, °C; XuMU4YeCKUM

CcOoCTaB

Yucmo CIIYTHHKOB

HazBanus cambIx KPYIHBIX CITYTHUKOB

3anosHUB TaOJWIlY, CACIAMTEe BBIBOJBI M YKAKHUTE CXOJACTBA W PA3IHUMSI MEXKTY

INTaHECTaMHU-TUT'aHTaMH.

5. IlpoBeauTe KayeCTBEHHOE CPABHEHHE CBOWCTB IUIAHET 3e€MHON TIpynnbl H

INTAHET-TUTAHTOB. HCHOHBSyﬁTe IIpX 3TOM CJIOBA: «BBICOKA)», «HU3KAI», «OO0JIBIIIaS

urT o B BBIBOJC YKAXHNTC IPHHOUIINAIBHOC OTIHNYUC INNIAHCT 3€MHOM I'PYIIIIBI OT

INIaHCT-TUT'aHTOB

XapakTepUCTUKU

[InaHeThI 36MHOU TPYIIIIBI

[lmaHeThI-TUTaHTHI

Paccrosuue ot Comnnia

Pa3zmep

Macca

I1oTHOCTE




Atmocdepa

CnyTHuKH / KOoJbLA

6..Paccuuraiite cpeanee paccrosinue ot Carypua no CosiHuna.
3Be3aubIi niepuo BpameHusa Carypaa Bokpyr Connna T=29,5 rona
7. Kakoii Bua Oyner umMerh Koabuo CaTtypHa s HadaioaaTess, HAXOASIIIErocs

Ha IKBaTope U Ha mosawcax Carypua?

MecTOomnon0KeHNUe Ha6JIIOI[aTeJ'I$I Bun KOJIbLIa CaTypHa JJIA Ha6JIIOI[aTeJ'I$I

Ha skBatope CatypHa

Ha nomtocax CarypHa

8.3aKOHUYHMTE MPEII0KECHUS

- OcoOEHHOCTBIO BpaIlleHUS IUIAHET - TUTAHTOB BOKPYT OCH SIBJISIETCS TO, YTO OHM. ...

- Hanuuue y FOmnutepa u CaTypHa IJIOTHBIX M MPOTSXKEHHBIX aTMochep 00bsICHSIETCS
TEM, UYTO... ... ... ....

- Cnytauk CarypHa.....00Ja1aeT MOLTHONW aTMOoc(epoi, COCTOAIIEH B OCHOBHOM U3
a3oTa.

- IIma"HeTsl — TUraHTBl MMEIOT MaJIYIO CPCIHIOKO INIOTHOCTL IIO IMPHUYHUHC TOIO,

- CymiecTBOBaHUE KOJIEI] OOHAPYKEHO y TIJIAHET - TUTaHTOB:..
- FOnurep u3nydaer 3HAYUTENHHO OOJBIINE TEIIOBOM HSHEPTUM, YEM IOIY4YaeT €€ OT
Connua. [IpuuuHoil 3TOr0 MOXXHO CUUTATh......
9.0TBeThTE HA BOMPOCHI
- ¥V kakodl TUIaHETHl CaMblii OOJIBIION Tepernaj JAHEBHOWM W HOYHOW TeMIEpaTyp
MTOBEPXHOCTH ?
- UeMm 00ycnoBiI€Ha BBICOKAs TEMIIEpaTypa Ha MOBEpXHOCTH Benepnl?
- Kak HazpiBaeTCs miaHeTa 3€MHOW TPYIINbL, CPEAHSS TEMIIEpaTypa MOBEPXHOCTH
xoTopoii Huke 0°C
- V Kako¥ mjiaHeThl 00JIbIIas YacTh MOBEPXHOCTHU MOKPHITA BOJOM ?
- V KaKko# MmjaHeThl B COCTaB 00JIAKOB BXOJST KaNeIbKH CEPHOM KUCTOTHI?

- [InaneTsl, TeMIepaTypa KOTOphix ObiBaeT Boiiue +400°C ?



- [InaneTa, npakTHYECKU HE UMEIOLIasi aTMOC(EpPHI ?

Tema 2.3 IliianeTsl 3eMHOM rpynnsl - 3emisi, Mepkypuii, Benepa, Mapc.
IIpakTnuyeckas padora Ne2: «@Pu3nyeckue ycJ0BHS HA OBEPXHOCTH IJIAHET
3eMHOM Ipynnb».

Heab padorbl: K3yuuTh (U3MYECKHUE YCIOBHUS HA TMOBEPXHOCTU IUJIAHET 3E€MHOMU

TPYIIIIBL.

PykoBOACTBYsICb y4eOHMKOM 1O «ACTPOHOMHM» 3aIlOJHUTE CIEIYIOLIYIO

Ta0IUILy:
Hazanue | Ycnosuoe | Cocrosinue atmochepsl Cpenn | Penbed | Hamuu | Cymiec
IUTAHETBl | 0003HaY. SIS MOBEPX | Ue U TBOBaH
TEMIIEp | HOCTH | COCTOSl | He
aTypa, HUE KU3HA
oC BOJIBI
XumM. IInoTHocts | /laBnenue
COCTaB.
Mepkypuit
Benepa
3emunst
Mapc

[Ipoananusupyiite nanHpie Tabmuipl. [lo uToram aHamm3a 3alUIIUTE KPATKUAM

BBIBOJ.




Tema 2.4 Ilnanersi-rurantsl: FOnurep, CatypH, Ypan, HenTyH, HX CyTHUKH U
KOJIbIIA
IIpakTuuyeckas padora Ne3: «CpaBHUTENBHAS XapaKTEPUCTUKA IJIAHET.
Henan: HayunTtbes onpeaensTb OCHOBHbIE XapaKTEPUCTUKH 3B€3]1 (MacCy, CBETUMOCTD,
TEMIIEPATYPY, PACCTOSHHUE 10 3BE3/BI.

TeopeTruueckuii marepuall.

Tak kak 3BC3JAbI HAXOIATCA OT HAC HA PA3JIMYHBIX PACCTOAHUAX, TO UX BUIUMBIC
3BC3AHBIC BCIIMYUHBI HUYCTO HEC T'OBOPAT O CBECTUMOCTAX (MOWHOCmu M3]Zyll€Hl/l}Z)
3BC3. HOBTOMY B aCTPOHOMUH, KPOMC ITOHATUA «BUAWMAA 3BC31HAA BCJIIMINHA),

HNCIIOJIB3YCTCA IMOHATHUC «abcoroTHas 3BC3Has BCINYHUHA».

3Be3HbIe BeJMYMHBI, KOTOPbIE UMENH ObI 3B€3/1bl, €CITH Obl OHM HAXOJWJINCH Ha
oauHakoBoM pacctosiHuu (Do= 10 1K), Ha3bIBatOTCS a6CONOMHBIMU 36€30HbIMU

geauyunamu M.

Bes OHCPIUA, IMMpOoXoaialiasa B CAMHUIY BPpCMCHHU UCPE3 3aMKHYTYIO ITIOBEPXHOCTD,
OKPYKAaromyro ,HaHHLIﬁ HUCTOYHUK — ceemumocmsb L. OTHOIIIEHHE CBETUMOCTEH ABYX

3BE3]1 MPEJICTAaBUM B BHJI€ ()OPMYJIBI:
L/L,=2.512M,-M)

CBeTHMOCTD 3Be3/IbI IPONOPIHOHANIBHA IIOMaAU HoBepXHOcTH (hoTocdeps! ( 4R ?)

¥ 4eTBepTOH cTenenn 3¢ QexTuBHOM TeMneparypsl (T4)
L = 4naR%T*
Ecnu B xadecTBe 0/1HOM U3 3Be3]] BbIOpaTh CoJHIIE, TO
L/Lo=( R/Ro )?*(T/To)*

re OyKkBbI 0€3 MHJEKCOB OTHOCATCS K JII0OOM 3Be3/1€, a cO 3HAaUKOM O -K CoJHILY.



Ecnu uzBectHa ceetumocTh L u adpexTuBHas TemiiepaTypa 3B€31bl, TO, UCTIONb3YS

dbopmyny (6.6), MOKHO BBIYMCIUTD PAIUyC 3BE3/bl, €€ 00beM U mionaas Gotochepsl.

JIna onpenesieHus pacCTOSIHAM 0 3BE3[ UCHOJIB3YETCS METOJI Napajuiakca. ToIbKO B

KauecTBe 0a3uca UCIOJIB3YETCs HE painyC 3eMIIH, & CPEIHUIN paguyCc 36 MHON OpOUTHI.

VYo 7, 1o KOTOPBIM CO 3B€3/1bI ObLIT OBl BUJICH CPEIHUM palnyC 36MHOU OpOUTHI, a,
PACIIOIOKEHHBIN MEPIICHANKYIISIPHO HAIPABICHUIO Ha 3BE31TY,

Ha3bIBAETCHA 200UUHBIM napauiaKkcom 36€30bl

B tex ClIydasaXx, Koraa yaacTtcia OonpCaACInTb 3HAUYCHUC T, PACCTOAHUC N0 3BC3AbI D

BBIYHCIISIETCS 110 (hopMyIie
D=a/sinnt

[Napannakc Bcerna ouenb Man (Mensle 1”). [ToaTomy dhopmyny MOXKHO 3amucaTh B

BHUJIE:
D=206265"/

B 3Be3nHO# acTpOHOMHM PAaCCTOSTHUS JI0 TATeKUX 00BEKTOB U3MEPAIOT B MapceKax u
CBETOBBIX T'0JIaX, TAK KaK HE TOJILKO KUJIOMETP, HO JIa)Ke aCTPOHOMHUYECKas eAMHHUIIA

(a.e.) caMIIKOM Majia JiJisi U3MEPEHUSl pacCTOSIHUM J10 3BE3.
llapcex (nk) — paccTosiHME, Tapajllakc sk KOTOPOro paBeH 1”.

Ceemosoui 200 (c6. 2.) — pacCcTOAHUE, KOTOPOE CBET MPOXOJUT 3a OJIMH TOJ,

pactpocTpasssick co ckopocthio 300 000 xkm/c.

1 ik = 206 265 a.e.=3,26 cB.r.= 30,86 - 10%%km.
1 cB.T. = 9.46 - 10kM=63 240 a.e.=0.3 nk.
10° nk = 1 knk (kunonapcek);

10° mk = 1 Mnk (Meranapcex).



Od4eBUAHO, YTO PACCTOSIHHE JIO 3BE3/bI B IMMAPCEKAX JICTKO BEIYMCIUTH MO (hOpMyIIe:
D=1/n

Ecnu uzBecTHbI BUaMMast 3B€3/1Hast BEIMUYMHA U PACCTOSIHUE JI0 3BE31IbI, A0COTIOTHYIO

3B63I[HYIO BCJ'II/IIH/IHy MO>XHO BBIYHUCJIIUTH 110 CI)OpMy.HC
M=m+5-5IgD
rac D— PaCCTOAHHUC OO 3BC3/bI B ITAPCCKAX.

Ecnmn n3BecTHBI BHUAUMaAA 3BC3/IHAA BCIIMUNMHA U 3HAUCHUC I'OAUYHOI'O ITapaJlilaKkCa

3Be31bl, (hopmyna (6.10) mpumeT Bu:
M=m+5-5Ign

O,ZIHOP'I 13 BaXXHEUIIINX XapaKTCPUCTUK 3BC3 bl ABJIACTCA €€ Macca. Maccy 3BC31bI B

Maccax COHHHa MOKHO BBIYHCJIIMTH I1O @opMyne.
/M =389 107011 M

rac L — macca 3BC3/IhI,

M — a0comroTHas 3BE3Hasl BEJINYNHA 3BE3 5L,

Omnpenenenue cpegHel MIOTHOCTH 3B€3/1bl, IPU U3BECTHOM €€ Macce U pa3Mepax,

BO3MOXHO 110 (hopMyIIe:

p=3 p/4 nR®

Tperuii 3akoH Kennepa, yrouneHHbId HbIOTOHOM, TTO3BOJISIET ONPEIECIIUTh MacCy

BU3YAJIILHO — JIBOMHOM 3BE€3/1bl, €CJIM U3BECTEH €€ Mapaiakc.

A — Oob11ast Moyoch OpOUTHI CITYTHUKA, BbIpaXKeHHas B a.e., T — nepuon

oOpalleHus CyTHHUKAa OKOJIO TJIaBHOM 3B€3/Ibl, a; — OOJIbIIAs MOJYyOCh 36MHOM



opoutsl, T; — nepuon obpanienus: 3emau Bokpyr CoJiHIla, M1 U M — MAaccChl 3Be3/1,

M u m; — maccel ConHna u 3emian

Taxk kak 00JbIIast TOTYOCh 3eMHOM opOUTHI paBHa 1 a.e. u nonoxus T,=1, m,=0,

MacCcChbI 3BC€3/, BbIPaKCHHBIC B MacCax COJIHI_[a, MOXKHO BBIYHMCIIMTH I1O (i)OpMyJ'Ie

mi+me=a3*Mo /a3 T?

1.JlaliTe onpeaeneHus: MOHATUSIM
CBeTUMOCTD 3BE3/1bI

Bunnmas 3B€31Has BeJIMUYHHA

Xoa padoThI:

AOcoiroTHas 3BE31Has BEINYNHA.

2. ,HOHOJIHI/IB PUCYHOK HGO6XOI[I/IMLIMI/I 6YKB€HHBIMI/I 0603Ha‘IGHI/I}IMI/I, BBIIIOJTHHUB

CIEIYIOIIME 3aIaHUS

a) BBCIUTC IMOHATHUC I'OJUYHOI'O IIapaJlylakCa

0) 3anumure GopMYJIbI IO KOTOPBIM, MOKHO OIIPEIAETUTh PACCTOSIHUS 110 3BE3 (B

ACTPOHOMHYECKHUX €IMHUIIAX U TapCceKax), €CIM U3BECTEH UX Mapajliakc

3. 3anumnmrTe COOTHOLICHUS MEXAY €AUHUIIAMU

1 k. = CB.JIET
lok.= a.c.
lok.= KM.

4.0npenenuTte pacCTOSIHUE 0 3BE3]T

I'oguunbIi
3Be3ma
MapaJuIaKc

HccnenoBatenb, roasl

OIIPCACIICHUS ITapalllIakCa

Paccrostaue no

3BC3/bI




IIK CB. JICT

61 JlebOens 0,296" ®. beccenn, 1837-1838
o JIupe 0,123" B. Ctpyse, 1835-1837
o
0,754" T. I'ennepcon, 1833-1839
LlenTaBpa

1. 3nas BUIUMYIO 3BC3IHYIO BCIIMYNHY 3B63I[( m) U MOJIB3YsCh JaAHHBIMU 3a1aHUS

4, onpenieNuTe MX a0COMIOTHBIC 3Be3/IHbIe BKeTMUUHbBI ( M) 1 cBeTHMOCTH ( L)

3Be3na m M| L
61 JlebOens 5.22
o JIuper 0.03
o LlenraBpa | -0.27

6.3aIo0JIHUTE Ta6JII/ILIy C XapaKTCPUCTHUKAMHU KJIACCOB 3BE3THBIX CIICKTPOB

XapakTepuCTHKa CIIEKTPaIbHBIX KJIACCOB

Kinacc .
TeMIleparypa, 3BE3 I
CIICKTpa IIBET 0COOCHHOCTH
‘103 K
O
B
A
F

<l X ®




L

7. Jlng nepeMeHHOU 3Be3bl B MAKCUMyMe OJIeCKa MaKCUMYM M3JIyYEHUS MPUXOIUIICS
Ha JJIMHY BOJHBI 414 HM, a B MUHUMYyME OJiecka — Ha JUIMHY BOJIHBI 527 HM. Kak
MU3MEHWIACh TEMIIEpaTypa 3Be31bl?

8. Haiinute pasMepbl 3Be3Abl AJIbTaup, €CIM €€ CBETUMOCTh paBHA JIECATH
ceetuMmocTsM ConHila, a remnepatypa porocdepst T= 8400K

9. C nomomplo uHTEpPEpoMETpa HU3MEPEH YITIOBOW JuameTp 3Be3anl Peryi.
Omnpenenure paanyc 3Tol 3Be3/bl B paguycax CojHILA, €ClIU €€ TOAMYHBIN Mapaiakce

0,039//
Pa3)1e.11 3. Ctpoenue n IBOJTHOIIUA BcenenHon
p

Tema 3.1 Hama I'anakTuka, ee COCTaB M CTPOEHHE.
IIpakTueckas padora Ne 4 «M3yyeHue cOCTaBa U CTPOCHMS TAJTAKTHKHA
«MJ1eYHBIHA NYTH».
Heab padorei: [I03HAKOMUTBCS ¢ XapaKTEpPUCTUKAMHU FaJaKTUKUA «MIIEYHBIN TyTh»
Xoxa padoTsl

1. 3akoHunTE MpPEAJIOKEHUS

l'amakTuka — ...ooovvviiiiie i
Muteunbiii ITyThb —3TO ..o,
HaunbGonee moTHas nieHTpanbHas 001acTh HaIlen co{ﬂqg RS

[amakTHKH pacrongoxkeHa B
[ek):15c71 171 SR 2
VL HA3BIBACTCS «.eenveeenneenanneennnnen.

['pynmst u3 Gonbioro yucia 38e3 1 B [amakTike

HA3BIBAKOT ...uueeeiiiineeeeennnnnn. IpUMEPOM Connye

KOTOPBIX SABIITEOTCS «.veeeenneeneeennnnneennnn. g 3
. Hunonoocenu
2. Ha pucyHke noka3zaHo CTpOCHUE HaIIEn

lNanaktuku (Bup ¢ «pedpay). Ykaxute nonoxenre CosHua B ['anakTUKe U OCHOBHbIE
€€ CTPYKTYpPHbIE PJIEMEHTHI: AJIpO, AUCK, TaJ0, KOPOHY, LICHTPAJIbHOE CTYIIEHUE

(6ammx).




Ilonoxenue

ComHna

3. U3o6pa3ute cxemMaTHuHO Hally ["allakKTHKy B BUIE «CBEPXY» U CTPEIKAMH YKaKHUTE

nosioxkeHre CoJlHLa, Ipo, CIIMpalbHbIE pPyKaBa

4. 3anonHuTe TabNIUIly, COAEpXKaIyIo o01Iue cBeeHus o ['anakTuke

YucneHsble

XapakrepucTuku ['anakTuku
3HAYEHUS

Pa3zmep (quamertp), Kk

Paccrosanue ConHue oT nieHTpa I'anakTuku, Kk

JIuneitHast cKkOpoCTh 0OpaIeHus: BOKPYT siapa (Ha pacCTOSHHUE OT
nentpa ["anmaktuku 1o CosHia), Km/c

[lepuon obpamienus (moausiit 060pot CosiHIIA U 3BE3] B €r0
OKPECTHOCTSIX BOKPYT IieHTpa ["anakTuku), MiIH JIeT

Macca (B maccax CoJiHia)

Bospact, mapn et

5. W3 nepeuncieHHoro coctaBa «HaceJeHus» | alakTUKH BBIIUIIUTE OTIEIIBHO
00BEKTHI, OTHOCSIIINECS K TaJo U AUCKY

1) kpacHBbIE TUTAHTHI; 2) IOJATO MepuoANYEecKUe edenbl; 3) royoble TUTaHThI; 4)
KOpOTKOIepuoandeckue mnedenipl; 5) KpacHbIe Kapiauku; 6) ra3onbuieBsie o0aka; 7)

IapOBBIE 3BE€3HBIC CKOIUJICHUS; 8) pacCEIHHbIC 3BE€3HBIE CKOIUICHUSI.

6. Y 3Be3abl Anbraup (a Opna) ronnusbslid mapannake paseH 0,198”, coocTBeHHOE
neuxenue 0,658” u mydeBasi CKOpOCTh -26,3 kM/c. Onpeaenute TaHTeHITHAIBHYIO U

MIPOCTPAHCTBEHHYIO CKOPOCTH 3BE3/IbI.




Tema 3.3 ®usuueckasi NPUPOAA U IBOJOLNSA 3Be3/. /[BOlHbIC, HOBbIE U
CBEPXHOBBIE 3Be3/bl.
IIpakTuyeckas padora Ne S5 «OmnpenejieHHe OCHOBHBIX XaPAKTEPUCTHK 3BE3N.

Omnpenenenue CKOPOCTH ABHKeHUsI 3BE311 B ['anakTuke».

1. Pa3z6epure pemenue 3amaun. [lapannaxc 36e3061 Apkmyp 0,085”. Onpedenrume paccmosinue 00
36€300l.

HaHo: Pemenne.
p =0,085" | 3anummre GopmMyny Ast OpeaeIeHUs PACCTOSIHUS: = —
Yol
. 1
IloacraBbTe 3HaUCHUSA: r =——— ~118nx
0,085
r-2? Bripazure paccrosiHue B cBeTOBBIX rogax: 11,8- 3,26 ~ 38

OTBeT: paccrosiHue 10 3Be3/b61 ApKTYyp 38 CB. JIeT.
2. Pa30epure pemienue 3amaun. Eciu 661 no opobume 3emau 08u2anidacs 36e30a ¢ maKou ice maccoll,
kak y Connya, kakos vl Ovl1 nepuoo eé oopawjerus?

Hano: Pemenne.
3
A=1ae. 3ammure GopMyITy AU ONPENETEHHS MACChl JBOMHBIX 3BE3: M, + M, = —
A3
mi +mz2 = 2M o) [IpeoGpasyiite hopmyny, BeIpa3uB nepuo oOpamenus 38631; 7 = [———
m, +m,
13
HaiiTn: IloacraBbTe 3HAaueHus: 7T = > ~0,7
T-7? Oteet: nepuos oOparieHus 38€31 ObuT ObI paBeH 0,7 JeT.

3. Pazb6epure pemenue 3anaun. Bo ckoavko paz [ened 6onvue Connya?
CBeTUMOCTh M TEMIIEpPAaTypy MOBEPXHOCTH 3BE3/IbI BBIMHUIIUTE M3 TaOIuIbl « OCHOBHBIE CBEICHHUS O
HaunOoJee SIPKUX 3BE31ax, BUIUMBIX B Poccumy.

Jlano: Pemenne:

2
L =16000 3anummTe GOpMYITy IS ONpeeNeH s paanyca 3Be3a6: R = /L (-I:I'_®j

2
T =9800 K [ToacraBeTe 3HaUCHUS: R = VlGOOO[%) ~ 47
T @=6000 K
Haiitu: OrtBer: Jlene6 6onbiie Conuna B 47 pas.
R-?

4. Pemwnre 3anauy. lapannaxc 36e30ui [eneo 0,005”. Onpedenume paccmosnue 00 36€30bl.
5. Pemute 3anauy. ¥V oegouinoti 36e3061 nepuoo obpawenus 100 nrem. Bonvwas noayoce opoumut 40
a.e. Onpedenume cymmy mMacc 080UHOU 36e30bl.

6. Pemute 3anauy. Bo ckonvko paz Kaneana 6onvwe Connya?



7. Pazbepure pemenue 3amaun. Cobcmeennoe oOsudicenue 36e306i cocmasnsiem 0,27 6 200.
Paccmosinue 0o neé 10 nk. Kakosa maneeHyuanbHas CKOpocmy 36e30bl?

HaHo: Pemenne.

1 =0,2" 3anumuTe GopMyily Ajs ONpeAeiIeHHs TaHTeHIIUANbHON CKOpoCcTu: V, = 4,74 1-r
r=10 ok PaccuuTaiiTe TaHr€HIMAIBHYIO CKOPOCTb 3Be3bl: V. =4,74-0,2-10 ~ 9,5
HajiTu: OTBeT: TaHreHIMAIBHAS CKOPOCTh 3BE3/IbI 9,5 KM/C.

v, =7

T

8. Pa3bepute pemenue 3amaun. B cnekmpe 38e30b1 uz 3adauu Ne 1 cmewenue nunuu eenus 5876

o o
A coctasnsiet 0,6 A. Onpedenume yuesyro CKOpoCmsb 36e30bl.
HaHo: Pemenne.

o
A, =5876 A | 3anummre GopMyily Ul OIPEAEICHUS JTy4eBO CKOPOCTH 3B€3/1bl ITPU MOMOIIU

AA
CIIEKTPAJILHOTO aHaIn3a Ha OCHOBaHuM d(dekra Jlomepa: v, = ——c, rae
0

¢ =3-10% m/ ¢ - cKOpOCTH CBeTA.

v, =7 PaccuuTaiite 1y4eByr0 CKOPOCTb 3BE3MBL: V, = %3-108 =30633m/c = 3lxul/c

OrtBeT: 1ydeBas CKOpOCTb 3Be37bl 31 KMm/c.

9. Pasz6epure pemenue 3anauu. Onpedenume NpOCMPAHCMBEHHYIO CKOPOCHb 38€30bl, UCHOJb3YS
omeemsl Kk 3a0auam NeNe [ u 2.

Jano: Pemenue:

vV, =9,5km/c| 3amumure Teopemy lludaropa ans ompeneneHus NPOCTPAHCTBEHHOM CKOPOCTH
3BE3/Ibl:

v, =3lxm/c ' v=4/v? +V’ . PaccunTaiiTe IPOCTPAHCTBEHHYIO CKOPOCTH 3BE3/IbL:

HaiiTn: vV =4/9,5> +31%° 32

v-? OTBeT: MPOCTPAHCTBEHHAS CKOPOCTH 3BE3/IbI 32 KM/C.

10. Pemmte 3amauy. Coocmeennoe osudcenue 36e30vl cocmasasiem 0,17 ¢ 200. Paccmosinue 0o neé
50 nk. Kakosa maneenyuaibHas CKOpocms 36e30b1?
11. Pemute 3amauy. B cnexkmpe 36e3061 u3 3adauu Ne 4 cmeweHue 1abopamopuoll O1uHbl 80JIHbL

o o
5000 4 cocraBnsiet 0,17 4. Onpedenume nyuesyro cKopocms 36e30bi.
12. Pemute 3amauy. Onpedenrume npocmpaHCmMEeHHYI) CKOPOCMb 38e30bl, UCHONb3V OMEembvl K
3a0auam NeNe 4 u 5.
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1. Keccenbman, B. C. Bcs actpoHOMHsI B OJHOM KHUTe (KHMra JJii YTE€HHS IO
actpoHomun) [DaekrponHbiit pecypc] / B. C. KeccenbMan. — DIEKTpOH. TEKCTOBBIE
nanHele. — VbkeBck: PerymsapHags ©  XaoTuyeckas aAuHaMmuka, HMHCTUTYT
KOMITbIOTEPHBIX HcciienoBanui, 2017. — 452 ¢. — 978-5-4344-0435-8. — Pexum
noctyma: http://www.iprbookshop.ru/69345.html
2. Tonunsckas, ['.I1. BuyTpenHee cTpoeHue U 3BONIOLUSA 3Be3/: yueOHoe mocodue /
I'.Il. Tonunsckas.— MockBa; bepnaun: Jupexr-Meaua, 2016. — 271 c.: un. — Pexum
JOCTyTa: 1o MOJIIKCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=273674. — bubauorp. B kH. — ISBN
978-5-4475-3997-9. — DOI 10.23681/273674. — Tekct: 21eKTPOHHBII.
3. Tomwmnbckas, ['.Il. ®duszuka Mex3Be3gHON cpenwl: ydueOHoe mnocodue / T.IL
Tonunbckas— Mocksa; bepmun: upexkr-Meaua, 2016. — 197 c.: un. — Pexum
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https://www.google.com/sky/ - caliT Ju1st TeX, KTO HHTEPECYETCSI KOCMOCOM
https://lifehacker.ru/30-astronomy-and-space-sites/ - caliT «3HaKOMCTBO C KOCMOCOM»
https://eyes.nasa.gov/index.html - caiit «Haca»

https://www.rosenergoatom.ru/ - caiit Pocareproarom


http://www.iprbookshop.ru/69345.html
http://biblioclub.ru/index.php?page=book&id=273674
http://biblioclub.ru/index.php?page=book&id=276178
http://www.iprbookshop.ru/86502.html
https://www.google.com/sky/
https://lifehacker.ru/30-astronomy-and-space-sites/
https://eyes.nasa.gov/index.html
https://www.rosenergoatom.ru/

	1. Пояснительная записка

		2021-08-31T16:36:22+0300
	Шебзухова Татьяна Александровна




