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Mertonuueckne  yKazaHWs Uil TPaKTUYECKUX  paboT 0  JUCHMILIAHE
«ACTpOHOMHUS», COCTaBJIEHbI B CcOOTBeTcTBUM ¢ TpeboBanusimu OI'OC CIIO,
npeaHa3HavYeHbl I CTyAeHTOB, oOydaromuxcs no crenuanbHocT CIIO 09.02.07
NHdopmarimoHHbIe CUCTEMBI U TPOTPaMMHUPOBAHUE



Metoanuyeckue ykazaHusi JAJisl NPAKTUYECKHUX PadoT

Metoauyeckue ykazaHusi IPU3BaHbl OKAa3bIBATh MOMOIIb CTYJCHTaM B MU3YYEHUU
OCHOBHBIX TMOHATHUN, UEH, TEOPUN U TMOJOKEHUU TUCIUIUIMHBI, U3y4aeMbIX B XOJ€
KOHKPETHOTO 3aHSITHS, ClIOCOOCTBOBATh PA3BUTHIO MX YMEHUN U HABBIKOB.

Heasimu ipoBeicHUS MPAKTUYECKUX 3aHATUN SABIISIFOTCS:

- 00001IeHNe, CHUCTEeMaTU3allMsl, YIUIyOJeHHWe U 3aKperyieHUEe MOTyYEHHBIX
TEOPETUYECKUX 3HAHUU

- (opmupoBaHHe YMEHUI MPUMEHSATH MMOJYyYEHHbIE 3HAHUSI HA MPAKTUKE, a TAK¥kKe
peanu3anus eIMHCTBA UHTEIUICKTyaIbHON U IPAKTUYECKOM eI TeIbHOCTH.

1. IlosicHUTeJIbHAA 3aNIMCKA

B pesynbrare ocBoeHust y4eOHOW AMCHUILIUHBI «ACTPOHOMUS OOYyYaIOUTUHCS
JOJDKEH YMeTh:

—  HCIIOJIb30BaTh PA3JIMYHbBIE BUBI MO3HABATEIBHON JCSITEIBHOCTH JJISi PEILICHUS
aCTPOHOMHYECKMX  3aJa4, TNPUMEHATh OCHOBHBIE  METOJbl  MO3HAHUSA
(HabmrofieHue, ONMCaHUe, U3MEPEHUE, SKCIIEPUMEHT) JJISl M3YUEHUs Pa3IMUHbIX
CTOPOH OKPYXAIOILEN NEUCTBUTEIBHOCTH;

— HWCMOJB30BaTh Pa3IMYHbIE MCTOYHUKHU JUIA TOMyYeHHS MH(POpMAIMH, a TaKkKe
OLIEHMBATBH €€ IOCTOBEPHOCTH;

—  aHAIM3UPOBATH U MPEACTABIATh HHPOPMAIIHMIO B Pa3IMYHBIX BUIAX;

— OOBSICHATH BUAMMOE TIOJIOKEHUE W JBIDKEHHE HEOECHBIX Tel MPUHIUIIAMH
OTIPEICNICHNsI MECTOTIOJIOKEHUSI U BPEMEHHU TI0 aCTPOHOMHYECKUM OOBEKTaM,
o0OnamaTh  HaBBIKAMU  MPAKTUYECKOTO  MCMOJBb30BAHUS  KOMITBFOTEPHBIX
TIPUJIOKEHUM JIJ1s OTIPEICTICHUsT BUIa 3BE3IHOTO He0a B KOHKPETHOM ITYHKTE IS
3aIaHHOTO BPEMEHU;

— TMPUMEHSTh MPUOOPETEHHBIE 3HAHUS ISl PELICHMS] TMPAKTUYEeCKUX —3a1a4
MOBCEIHECBHOM JKU3HMU;

—  TMIPUBOAUTH MPUMEPHI MPAKTHYECKOTO MCTIOIBb30BaHUS ACTPOHOMHUYECKIX 3HAHUM
0 HeOECHBIX TeJlaX U UX CHCTeMaXx;

— HWCHOJb30BaThb €CTECTBEHHO-HAY4HbIE, OCOOCHHO (PHU3MKO-MAaTEMAaTUUYECKUE

3HaHUS Ui OOBEKTUBHOIO aHalM3a YCTPOMCTBA OKPYXKAIOIIErO0 MHpa Ha



npuMepe  JOCTIKEHUH  COBPEMEHHOM  acTpO(H3MKH, aCTPOHOMHUU U

KOCMOHAaBTHKU.

B pesynbrare ocBoeHUs y4eOHOM MUCIUIUIMHBI 00yJaIOMUNiCs T0KEH 3HATh:

NPUHITUITHAIBHYIO POJIb aCTPOHOMHH B TIO3HAHWHM (DyHIaMEHTATBHBIX
3aKOHOB MPUPOJIbl U COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA;
bu3MYEeCcKyl0 MPUPOY HEOECHBIX Tell M CUCTEM, CTPOCHHE W DBOJIOLIHIO
Bcenennoii, mpocTpaHCTBEHHbIE M BpeMEHHBbIE MacmTadbbl Bcenennoi,
HauOoJiee Ba)KHBIC ACTPOHOMHUYECKHE OTKPBITHS, OMPEACIIUBIINE PA3BUTHE
HayKH U TEXHUKH;

CMBIC]I TaKuX TOHATHM, KaK: aKTUBHOCTb, AacTEpPOMJl, AaCTPOHOMHMS,
acTpodusuka, armocdepa, 00Ju/I, BO3MYIIIEHUS, BOCXOJ CBETUJIA, BpAILICHHUE
HeOeCcHBIX Tes, BeceneHHasi, Bemblika, ["anakTika, TOpU30HT, 3aTMEHUE, BUJIbI
3BE€3]l, 30/IMaK, KaJeHAapb, KOCMOJOTHS, KOCMOHABTHKA, KOCMOC, KOJIbIIa
IJIAHET, KOMETHI, KpaTep, KyJIbMHUHAIIMS, OCHOBHBIC€ TOYKU, JHUHUU U
MJIOCKOCTH HeOecHO cdepbl, MarHuTHas Oypsi, MerarajiakTuka, MeTeop,
METEOPUT, METEOPHBIE TEJIO, MOXKIb, MOTOK, Mieunbld IlyTe, mMops u
Matepuku Ha JlyHe, HeOecHas MEXaHHMKA, BUJIUMOE U PEabHOE JBUIKECHUE
HEOECHBIX TEN W HUX CHUCTEeM, oOcepBaTopus, OpOWTa, IJIaHETa, MOJISIPHOE
CUsSIHME, TpoTyOepaHell, CKOIUJIEHHWEe, CO3BE3us M UX Kilaccudukamus,
COJIHEYHAs] KOPOHA, COJIHIIECTOsIHUE, cOCTaB COJTHEYHON CUCTEMBI, TEJIECKOII,
TEPMUHATOP, TYMAHHOCTb, (a3bl JIyHbI, hoTochepHbie dakensl, xpomocdepa,
qyepHasi AbIpa, DBOIIOHUS, SKIUITHKA, SIAPO.

Paznen 2. YerpoiictBo CoIHEYHOM CHCTEMBI

Tema 2.1. CoJiHile, €ro cocTaB M BHyTpeHHee cTpoeHue. CoJiHeYHasi AaKTUBHOCTb.

IMpakTuueckas padora Nel: «Kondurypanuu miaHeT ¥ 3aKOHBI JIBI)KCHUSI TUTAHET.

Onpenenenue paccTossHUNA U pa3mMepoB Te B COTHEYHON CUCTEMEY.

eab padoThI: N3YyYUTh XAPAKTEPUCTUKH TuIaHEeT COTHEYHOM CHCTEMBI, UX CXOJICTBA

A 0OCOOEHHOCTH.

Teopernyeckuii MmaTepual.



B uentpe CosiHeuHoil cuctembl HaxoauTcs: CoJiHIIEe, BOKPYT KOTOPOIrO IO CBOUM
opbuTamM JBHUTAIOTCS BOCEMb IuTaHeT: Mepkypuii, Benepa, 3emms, Mapc, FOmwmrep,
CarypH, Ypan, HenryH.

Ho 2006 r k stoi rpynme miaHeT oTHocutTcs u IlmyToH, oH cuutancs 9-i
rmiaHerod ot CoJiHIA, OTHAKO, M3-3a €r0 3HAYUTEIbHON OTAANIeHHOCTH OT COoJHLA U
HEOOJIBIIUX pPa3MEPOB, OH OBbUI HUCKIIOYEH M3 ATOTO CIMCKa M Ha3BaH IUIAHETOM-
KapJMKoM. BepHee, 3TO 0/1Ha U3 HECKOJIBKUX IIJIAHET-KapauKoB B nosice Konmnepa. Bee
yKa3aHHBIC BBINIE IUIAHETHl NPUHITO JE€IUTh Ha JIB€ OOJbIIME TPYMIbL: 3€MHas
rpylnna i Tra3oBble THUTaHThl. B 3eMHYIO IpYIy OTHOCST TaKue IUIAHEThl, Kak:
Mepkypuii, Benepa, 3emiisi, Mapc. OHM OTJIMYAOTCSd HEOOJIBIIUMHU pa3MepamMu U
KaMEHHUCTOW TMOBEPXHOCTHIO, & KpPOME TOTO, PACIHOJIOKEHBI OJMKE OCTAIbHBIX K
Connny. K razoeeiM rurantam otHocaT: IOmurep, Carypn, Ypan, Henryn. [lnsa Hux
XapaKTEpHbI OOJIbIIINE pa3MEPhl U HAJTUYKE KOJIEI, MIPEACTABISIIONINX COO0M JEASTHYIO
MbUTh ¥ CKAJIUCThIE KYCKU. COCTOAT 3TH IJIAHETHI B OCHOBHOM M3 Tra3a.

Xoa padoTbi
1. Kakue niianersl BXoAAT B cocTaB CotHeYHOM cMcTeMbl?
2. Ilepeunciure mJIaHeThbl B NOpPsiiKe yaajgeHust ux or CosiHua
3. Iloab3ysichb CNPABOYHBIMHM JAHHBIMH Y4YeOHHUKA, 3aMOJHUTE TaOJHUIy C

OCHOBHBLIMH (PU3MYECKUMH XaPAKTEPUCTUKAMU IVIAHET 3¢eMHOM IPynibl

DU3NYECKNE XapaKTEPUCTUKH TIAHET Mepxypuit | Benepa | 3emna | Mapc

Macca (B maccax 3emiin)

HuameTp (B tuameTpax 3eMiin)

[110THOCTB, KI/M°

ITepuon BpameHus

AtMocdepa: naBiaeHre, XMMUYECKUM COCTaB

Temmneparypa noBepxHocTH, °C

Yucno CnyTHUKOB




Hazpanus CIITYTHHUKOB

3anonHuTe TAOMUIy, CAENAaWTe BBIBOABI M YKAKUTE CXOJACTBA U PA3IUUUS MEXIY

IUIaHETaMHU 3€MHOM T'PYIIIIBI.

4, [Honb3ysich CHPABOYHUKAMM, 3alO0JHUTE TaOJUIy ¢ OCHOBHBIMH
(pusnyecKkuMH XapaKTePpUCTUKAMH IUIAHET-TUTAHTOB
Pu3nyecKre XapaKTePUCTUKU TIIIaHET fOnumep | Camypu | Ypan | Henmyn

Macca (B maccax 3emJin)

Juametp (B 1naMeTpax 3eMJiin)

[110THOCTD, KI/M®

[lepnon BpameHus

AtMocdepa: Temmneparypa, °C; XUMHUUECKHI

COCTaB

Yucno CryTHUKOB

Ha3BaHus caMbIX KPYIIHBIX CITyTHHUKOB

3anonHuB TAONMIly, CHAENalTe BBIBOABI M YKAXKUTE CXOJACTBA W PANIUUUS MEXKIY

IITaHETaMHU-TUTaHTaMU.

5. IlpoBennTe KavYeCcTBEHHOE CPABHEHHE CBOWCTB IJIAHET 3eMHOH TIpynnbl H

INIAHET-TUTAHTOB. HCHOHLSyﬁTe IIpHK 3TOM CJIOBA: «BBICOKAA», «HHU3KAM, «OO0JIBITIAS

urT 1. B BBIBOAC YKAXKWUTC INPUHOUIIMAJIBHOC OTINYHC IIIAHCT 3eMHOM rpynmnsl OT

IINTAaHCT-TUTAHTOB

XapakTepUCTUKHU

[ImaHeTsl 3eMHOM TPYIIIIBI

I 1aHEeThI-TUTaHTEI

Paccrosuue ot CosHila

Pa3zmep

Macca

ImoTHOCTE




Atmocdepa

CryTHUKH / KOJIbIIA

6..PaccunTaiite cpennee paccrosinue ot Carypua go Cosanua.
3Be3anblii nepuos BpameHust CarypHa Bokpyr Connua T=29,5 rona
7. Kakoii Bua Oyaer umerhb KoJblo CatypHa Ui Ha0JI0aaTe 51, HAXOASIIEr 0Cst

Ha ’KBaTope H Ha noJiocax Carypua?

MecTonosoxeHue Ha0JIroaTess Bun xonsiia CatypHa s HaOIro1aTens

Ha skBatope Catypna

Ha nomocax CarypHa

8.3aKOHUYNTE NMPEIII0KEHUS

- OCOOEHHOCTBIO BpALLEHUS TUIAHET - TUTAaHTOB BOKPYT OCH SIBJIETCA TO, YTO OHHU.. ..

- Hannuue y IOnurepa n CaTypHa IIIOTHBIX U MPOTSHKEHHBIX aTMochep 00bSICHSIETCS
TEM, YTO... ... ... ....

- Cnytauk CatypHa.....00/1aaeT MOIHOM aTMochepoil, cocTosiield B OCHOBHOM M3
asora.

- IlmaHeThl — TWraHThl MMEKOT MaJIYiIO CPCAHIOKO INIOTHOCTH IIO IIPUYHMHE TOIO,

- CymiecTBOBaHHE KOJIEll OOHAPYKEHO y IIJIaHET - TUTaHTOB:..
- IOnurep m3nmyuyaer 3HaUMTENBHO OOJIBILIE TEMJIOBOM SHEPTUHU, YEM MOJIY4aeT €€ OT
CosHua. [IpuunHOM 3TOr0 MOXHO CUUTAT......
9.0TBeThTE HA BONPOCHI
- ¥V xaxkoil miaHeThl caMblii OOJBIION Tepenan AHEBHOM M HOYHOM TeMIiiepaTyp
MMOBEPXHOCTHU?
- Uem oOyciioBiieHa BBICOKAsl TEMIIepaTypa Ha TOBEpXHOCTH Benepni?
- Kak Ha3piBaeTCs IUIaHETa 3€MHOM TPYMIbI, CPENHSSA TeMIepaTypa NOBEPXHOCTH
xotopoii Hmke 0°C
- ¥V xako# 1u1aHeTsl 0oJIbIIas 4acTh MOBEPXHOCTH MOKPHITA BOJIOH ?
- ¥ Kako# miaHeTbl B COCTaB O0JIAKOB BXOJISAT KareJbKU CEPHON KUCIOTHI?

- IInanetsl, TeMneparypa KOTopbix ObiaeT Boimie +400°C ?



- [Inanera, mpakTHUecku He UMeroLIas aTMochepbl?

Tema 2.3 [li1aneTsl 3eMHOI rpynnsl - 3emisi, Mepkypuii, Benepa, Mapc.
IpakTnueckasi padora Ne2: «@uznveckue ycJOBHS HA MIOBEPXHOCTH ILUIAHET
3€eMHOM IPynIb».

Heas pa6oThl: M3yuyuTh (PU3MYECKHUE YCIOBHS Ha MOBEPXHOCTH IUIAHET 3EMHOMU

TPYIIIBL.

PyKkoBOACTBYSICh Y4EOHMKOM MO «ACTPOHOMHH» 3alOJIHUTE CIEAYIONIYIO

Ta0IuUILy:
Hazsanue | YcnoBuoe | Cocrosinue atMmochepsl Cpenn | Pemved | Hamma | Cymiec
IUTaHEeThl | 0003HAY. SISt MOBEpPX | HE U TBOBaH
TEMIIEp | HOCTU | COCTOSI | ue
aTypa, HUE KU3ZHU
oC BOJIBI
Xum. IInotHOCTH | JlaBneHue
COCTaB.
Mepkypuit
Benepa
3emuist
Mapc

[Ipoananu3upyiite nanHbie Tabnuipl. [lo wToram aHamvsa 3amUIIATE KPaTKUAN

BBIBOJI.




Tema 2.4 Ilinanersi-rurantsi: FOnurep, CatypH, Ypan, HentyH, uX CHyTHUKH U
KOJIbIIA
IpakTnueckas padora Ne3: «CpaBHUTENbHAS XapAKTEPUCTUKA TUIAHETY.
Hean: Hayuntbes onpeaensTh OCHOBHBIE XapaKTEPUCTHUKH 3Be3]] (Maccy, CBETUMOCTb,
TEeMIIepaTypy, PACCTOSTHUE 0 3BE3/IbI.

Teopernyeckuii MmaTepuaJl.

Tak kak 3BE3AbI HAXOIATCA OT HAC HA PA3JINYHBIX PACCTOAHUAX, TO UX BUIUMBIC
3BE3AHLIC BEJINYMHBI HUYCTO HC I'OBOPAT O CBETUMOCTSAX (MOWHOCI’I’IM u3ﬂy'-l€H1/lﬂ)
3BC3 . HOBTOMY B aCTPOHOMHH, KPOMC ITIOHATHA «BHANMAsA 3BC3HAA BEIIMINHA,

HCIIOJIB3YCTCA IIOHATUC «a0CoJIFOTHAs 3BC31HAasA BCIINYHNHA).

3Be3/IHbIe BEJIMYUHBI, KOTOPHIC UMEITH OBl 3BE3/IbI, €CTM OB OHU HAXOIWJINChH Ha
onrHakoBoM paccTosiHuH (Do= 10 1K), Ha3bIBAIOTCS aOCOIIOMHBIMU 36€30HbLIMU

geauyuramu M.

Bcs sHeprus, npoxodiasi B €AMHULLY BPEMEHH YEPE3 3aMKHYTYIO TIOBEPXHOCTD,
OKPYKaIOIIYI0 TAHHBIA UCTOYHUK — ceemumocmsp L. OTHONIEHHE CBETUMOCTEN ABYX

3BE3]1 MPEJICTaBUM B BUE (OPMYJIBIL:
L/L,=2.512M,-M))

CBeTHMOCTD 3B€3/(bl IPONOPLMOHATEHA IIOMAAU noBepxHocTu hotochepsl ( 4nR?)

¥ 4eTBEpPTON cTenenu 3G dexTuBHOM TemMnepatypsl (T*)
L = 4nR%cT*
Ecnu B kauecTBe 0/1HOM U3 3Be3[ BbiOpaTh CoHIE, TO
L/Lo=( R/IRo)#*(T/To)*

rie OykBbl O€3 MHIEKCOB OTHOCSTCS K JIF0OO0H 3Be3/1e, a co 3HauKoM O -K CouHILy.



Ecnmu u3BectHa cBeTuMOCTh L 1 a3 dekTrBHAS TeMIiepaTypa 3Be3bl, TO, UCIIONIb3YS

bopmyiy (6.6), MOKHO BRIUUCIUTH PAJINYC 3BE3/IbI, €€ 00beM U TUIoIaAb GpoTocdepsl.

Jlns1 onipeniesieHust pacCTOSTHUAM 10 3BE€3/] MCIOJIB3YETCSI METOT MApAIUIAKCA. TOJBKO B

KauyecTBe 0a3uca UCIONB3YETCs HE PaJNyC 3eMJIIH, a CPETHUIN paryC 3eMHOM OpOUTHI.

VYrou 1, moa KOTOPBIM CO 3BE3]1bI ObLIT ObI BUIEH CPEAHUN pagryC 3eMHOW OPOUTHI, a,
PACIIOJIOKEHHBIN MEPICHANKYJISIPHO HAIPABICHUIO Ha 3BE31TY,

Ha3bIBACTCH 200UYHBIM NAPAIIAKCOM 36€30bl

B tex Cly4dasax, Koraa yaacTcAa OIpCACINTb 3HAUYCHUC 7T, pAaCCTOAHUC 10 3BC3AbI D

BBIYHUCTISICTCS 11O (popMyie
D=a/sin7nt

[Napannakc Bcerna ouenb Mai (mensbine 1”). [Toatomy dhopmyny MOKHO 3amucath B

BUJIE:
D=206265"/ &t

B 3Be31HOI acTpOHOMUU PACCTOSHUSA JI0 TaJ€KUX OOBEKTOB U3MEPSIOT B MAPCEKax U
CBETOBBIX I'0JIaX, TAK KaK HE TOJIBKO KUJIOMETP, HO JJa)KE€ aCTPOHOMUYECKAs EUHULIA

(a.e.) CIUIIKOM MaJia JiJisi U3MEPEHUsI paCCTOSIHUM 10 3BE3.
Ilapcex (nx) — paccrosinue, napajiake st KoToporo paBex 1”.

Ceemosoti 200 (c6. 2.) — pacCTOSIHUE, KOTOPOE CBET MPOXOAUT 3a OJUH TO/I,

pacnpocTtpanssick co ckopoctsio 300 000 xkm/c.

1 mx =206 265 a.e.=3,26 cB.r.= 30,86 - 10%kMm.
1 cB.r. = 9.46 - 10*kM=63 240 a.e.=0.3 nx.
10° nk = 1 kK (KUIOmapcex);

10° nk = 1 Mk (Meranapcex).



O4eBUIHO, YTO PACCTOSIHHUE JI0 3BE3/bI B IMAPCEKAX JIETKO BEIYUCIIUTH IO (hOpMYyJIe:
D=1/n

Ecnu u3BecTHBI BHUAUMaAsA 3BC3JHAA BCIIMUMHA U PACCTOAHUC N0 3BC3bI, a6COJ'IIOTHYIO

3BE3HYIO BEJTUYHHY MOYKHO BBEIYHCIUTH 110 (hopMYyJIe
M=m+5-5IgD
rae D — paccrostHue 710 3Be3/1bI B TApCeKax.

Ecau u3BecTHBI BHJIHMMas 3BC31HAs BEJIMYKWMHA 1 3HAYCHUC T'OJUYHOT'O IMapaJlIakCa

3Be3bl, (hopmyia (6.10) mpumeT BU:
M=m+5—-5lgn

OnHOM U3 BaXKHEUIIINX XapAKTEPUCTUK 3BE3/IbI ABJSIETCS €€ Macca. Maccy 3Be3/1bl B

Maccax CoJIHIIa MOKHO BBIYHCIIUTD 110 (hopMmyIie.
n/M=3,89- 10719 M

r7e L — Macca 3Be3/Ibl,

M — aOconroTHas 3Be3iHas BEJIMYNHA 3BE3/IbI.

Onpenenenue cpeiHeN MIIOTHOCTH 3BE3/IbI, ITPU U3BECTHOM €€ Macce U pa3Mepax,

BO3MOXKHO TI0 (hopmye:

p=3 p/4 nR®

Tperuit 3akon Kemepa, yrouneHHbI HBIOTOHOM, ITO3BOJISIET ONPENEIIUTh MacCy

BU3YAJIILHO — JIBOMHOM 3BE€3/Ibl, €CJIM U3BECTEH €€ Mapasiakc.

A — Oosnbias moJyock OpOUTHI CITyTHUKA, BIPAXKEHHAA B a.€., T — mepuon

oOparieHus CIyTHHUKA OKOJIO TJIaBHOM 3BE3/Ibl, a; — OOJIbIIast OIyOCh 36MHOM



opoutsl, T, — nepuos obpamenns 3emau Bokpyr ComHIa, m; ¥ Mz — MacChl 3Be3,

M 1 m; — macchel CoJiHIa 1 3eMiu

Tak kak OoJbIIast MOJIyoCh 3¢€MHOM OpOUTHI paBHa | a.e. u momoxuB T,=1, m,=0,

MacCChI 3BC3, BBIPA’KCHHBIC B MacCCax COJIHI_[a, MOXHO BBIYMCJIMTD I1O CI)OpMyJIe

mi+my=a®*Mo /n°T?

1.JlaitTe onpeneneHus MOHITUAM
CBeTHUMOCTD 3BE3/1bI

Buanmas 3BE€3qHas BenunHa

Xoa pabéoThi:

AOcomroTHas 3BE3QHAas BEJIMYHHA.

2. JIoroTHUB PUCYHOK HEOOXOIUMBIMU OYKBEHHBIMU 0003HAUYEHUSIMU, BBITIOJIHUB

CJIEYIOIINE 3adaHus

a) BBEIMTE MOHITUE TOJIMYHOIO Mapajijiakca

0) 3anumute GopMyJibl O KOTOPHIM, MOKHO ONPEETUTh PACCTOSHUS 10 3BE3] (B

ACTPOHOMHUYCCKHUX CAMHUIAX U HapceKax), CCJIM N3BCCTCH UX IIapaJllIaKC

3. 3anuummTe COOTHOLICHUSI MEXAY €IMHULIAMU

1 nk. = CB.JIET
lnk.= a.ce.
lok.= KM.

4.0npenenute pacCTOSTHUE 0 3BE3]1

I'ognuHbIi
3Be3a
MapaJUIAKC

HccnenoBateib, ToJbl

OIPCACIICHHS ITapajlyiakCa

Paccrosanue no

3BC3 b1




IIK CB. JICT

61 Jlebens 0,296" ®. beccenn, 1837-1838
o JIuper 0,123" B. Ctpyse, 1835-1837
o
0,754" T. T'ennepcon, 1833-1839
IlenTaBpa

1. 3Hasg BUAMMYIO 3BE€3AHYIO BEJIMUMHY 3Be3]l( M) U MOJIb3YSICh JAaHHBIMU 3aJaHUS

4, onpeniennTe UX aOCOJIIOTHBIC 3Be3/IHbIC BKeIMUUHbI ( M) 1 cBeTMMOCTD ( L)

3Be3na m M| L
61 Jlebenss | 5.22
o JIupsl 0.03
a Llenraspa | -0.27

6.3anoyiHATE TAOJIUILY C XapaKTEePUCTUKAMH KJIaCCOB 3BE3/IHBIX CIIEKTPOB

XapakTepuCTUKA CIIEKTPATbHBIX KJIACCOB
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7. J1ns1 mepeMeHHOH 3Be3/1bl B MAKCUMYMeE OJIeCKa MAKCUMYM H3JTyYEeHHS TTPUXOIUIICS
Ha JUIMHY BOJHBI 414 HM, a B MUHUMYME Ojiecka — Ha JJIMHY BOJHBI 527 HM. Kak
U3MEHWIACh TeMIIepaTypa 3Be3/IbI?

8. Haiinute pasmepsl 3Be3fbl ANbTaup, €CIM €€ CBETUMOCTh paBHA JICCSATH
ceetumocTsaM CornHila, a remnepatypa gorocdepst T= 8400K

9. C mnomoupio HHTEpPEpOMETpa H3MEPEH YIJIOBOW JuaMeTp 3Be3abl Peryi.

Onpenenute paauyc 3Tor 3Be31bl B paguycax ColHIla, €clii €€ TOANYHBIN Mapaiake
0,039
Paznen 3. Crpoenue u 3Bosronust BeesieHHou

Tema 3.1 Hama I'anakTuka, ee cOCTaB U CTPOEHHE.
IIpakTuueckasi padora Ne 4 «M3yueHune cOCTaBa U CTPOCHUS FAJTAKTUKHA
«MJ1e4HBbIHA YTH.
Heab padorei: [[03HAKOMUTBECA ¢ XapaKTEPUCTUKAMU TATAKTUKH «MIICUHBIN Ty Th»
Xoa padoTsI
1. 3akoHUHTE MPEITIOKEHUS
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['pynmsl U3 Oonbioro yucnia 3se3 B ['anaktuke

HA3BIBAKOT ...veviiineeeeeennnnnennnn [IPUMEPOM Connye

KOTOPBIX SIBIISTEOTCS v nvveeneeeneeenneenneannns g3
. Hunonoocenu
2. Ha pucyHKke moka3aHo CTPOCHHUE Halleh

[ManakTuku (Buj ¢ «pedbpar). Ykaxurte nojoxxenue ComHna B ["anakTrke 1 OCHOBHBIE
€€ CTPYKTYPHBIC DJIEMEHTHI: SIIPO, IUCK, TaJi0, KOPOHY, LICHTPAIBHOE CTYIICHUE

(6ammx).




[Honoxeunue

ConHiia

3. M300pa3ute cxemMaTH4YHO Hally ["aJlakTUKyY B BUJIE «CBEPXY» U CTPEJIKAMHU YKAKHUTE

ITOJIOXKCHHUC COJ'IHHa, AAPO, CIIMPAJIBHBIC pPYKaBa

4. 3anogHuTe TaOIUILY, COIEpPIKAIIY O O0IIHMe CBeeHUs O [ amakTuke

YuciieHurie

Xapakrepuctuku ['anakTuku
3HAYCHHUS

Pa3mep (nuamerp), Kk

Paccrostnue ComHue ot nenrtpa [ amakTuku, Kk

JIuneliHask CKOPOCTh OOpaIlleHUs BOKPYT sijipa (Ha pacCTOSHUE OT
nentpa ['amaktuku go CoHia), KM/c

[lepuon obparnienus (moaHeiit 060poT ColiHIIa U 3BE3]T B €r0
OKPECTHOCTSIX BOKPYT IieHTpa ["amakTuku), MJIH JIeT

Macca (B maccax ConHiia)

Bo3spacr, mupna nert

5. V3 mepeynciaeHHoro cocraBa «HaceyleHus» ['aJakTUKU BBIMUIIIUTE OTACIBHO
OOBEKTHI, OTHOCSIIIIUECS K TaJI0 U TUCKY

1) kpacHBbIE TUTAHTHI; 2) TOTO Nepuouyeckue redenibl; 3) roayobie TUTaHThI; 4)
KOPOTKOIIeprUoANYEcKHe e enibl; 5) KpacHble KapiauKkh; 6) ra3onblieBble 001aKa; 7)

IaPOBBIC 3BE3/IHBIE CKOILJICHUS; 8) pacCEIHHbIEC 3BE€3HBIE CKOIJICHUS.

6. Y 3Be3nnr Anbranp (a Opra) ronnuHblil mapamiakce paseH 0,198", coocTBeHHOE
neukenue 0,658" u mydeBast CKOpocTh -26,3 kM/c. Onpenenure TaHreHIUaIbHYIO U

MMPOCTPAHCTBCHHYIO CKOPOCTHU 3BC3bI.




Tema 3.3 Pusuveckasi NPUPOAA M IBOJIIONUSA 3Be3/1. [[BoiiHbIE, HOBbIE U
CBEPXHOBBIE 3Be3/Ibl.
IIpakTuyeckass padora Ne 5 «OmnpenesieHUe OCHOBHBIX XAPAKTEPUCTHK 3BE31.

OnpenesieHue CKOPOCTH ABUKeHNs 3BE31 B ["'amakTukey.

1. Pa36epure pemenue 3amaun. Ilapannaxc 36e30vr Apkmyp 0,085”. Onpedenume paccmosmnue 0o
38€300l.

Hano: Pemenue.
o =0,085" | 3anumute GopMyiry AJis ONPEeIEHUs] PACCTOSIHUSL: | = 1
yo)
[ToncraBpTe 3HAYEHUS: T = 1 ~11,8nx
0,085
r-2? BeIpasure paccrosHue B CBETOBBIX rojgax: 11,8-3,26 ~ 38

OTBert: paccrosinue 10 3Be3/1b6l ApKTYp 38 CB. JIET.
2. Pazbepure pemenue 3agauu. Eciu 6v1 no opoume 3emau 08U2anacy 36e30a ¢ maxou jce macco,
kak y Connya, kakos 6vl ObLl nepuood eé oopawenus?

[MaHo: Pemenne.
3
A=1a.e. 3anumute GopMyny sl ONPEeTIeHUS MAacChl TBOMHBIX 3BE3I: m, +m, =—-
A3
mi1 +m2 = 2M o) [Ipeobpazyiite popmyny, Bepa3uB nepuoja oOpaiieHus 3€31: 7 = [——
m;, +m,
13
HaijiTu: [ToncraBbTe 3HAUECHUA: 7T = ) ~0,7
T-7? Oteet: nepuoj oOparenus 38€311 ObuT ObI paBeH 0,7 JeT.

3. Pazbepute pemenue 3anaun. Bo ckonvko pas [ened 6onrvue Cornya?
CBETUMOCTh M TEMIIEpaTypy MOBEPXHOCTH 3BE3/bI BBIMUIINTE U3 TaOnuilbl «OCHOBHBIE CBEACHUS O
HamboJee IPKUX 3BE3/1aX, BUTUMBIX B Poccrumy.

Hano: Pemenne:

2
L =16000 3anumute GopMyiy Ui ONpeesIeHUs pajnyca 3Be3bl: R = JL (-I:I'_(aj

2
T=9800 K |IloxcraBbTe 3HaueHHS: R = +/16000 (%j ~
T =6000 K
HaiiTn: OrtBet: Jlene6 6onpmie Connna B 47 pas.
R-?

4. Pemmte 3anauy. Ilapannakc 36e30w61 [ene6 0,005”. Onpederume paccmosiHue 00 36e30bi.
5. Pemmmre 3amauy. V osouinoii 36e3061 nepuod obpawenus 100 nem. Bonvwas nonyocs opoumer 40
a.e. Onpedenume cymmy macc 080UHOU 36€300bl.

6. Pemure 3amauy. Bo cxonvko paz Kanenna 6onvue Coanya?



7. Pa3zoepure pemenue 3amaun. CobOcmeenHoe OsudiceHue 36e30bi cocmaesisem 0,27 6 200.
Paccmosnue 0o neé 10 nk. Kakosa maneenyuanbHas ckopocms 36e30ul?

daHo: Pemrenmne.

u=0,2" 3anumure GOpMyIy A ONPeNeICHUs TAHT€HIIMAIbHON CKOpoCcTU: V., =4,74 - 11-r

r=10 ok Paccuuraiite TaHreHIMANBHYIO CKOPOCTh 3Be31bL: V. =4,74-0,2-10 = 9,5
Haiitu: OTBeT: TaHTeHIIMATBHAS] CKOPOCTH 3BE3/bI 9,5 KM/C.
v, =7

8. Pasbepure pemenue 3amgauu. B cnexmpe 36e30vl uz 3adauu Ne 1 cmewenue aunuu ceaus 5876

o o
A coctaBisieT 0,6 A . Onpedenume 1yuesyro cKopocms 36€300bl.
MaHo: Pemrenmne.

[0}
A, =5876 A | 3anuimure GopMyy A5 OIpeesICHNs JIy4eBOi CKOPOCTHU 3BE3/IbI IPU IIOMOLIN

AL
CIIEKTPAJILHOTO aHajIn3a Ha ocHoBaHuM dddekra [lomnepa: v, = TC , T71e
0

¢ =3-10% m/ ¢ - cKOpOCTh CBETa.

v, =7 Paccunraiite 1y4eByr0 CKOPOCTb 3BE3MbL: V, = 52;;63-108 =30633m/c =~ 3lkml/c

OTtBert: Ty4eBas CKOpOCTb 3Be311bI 31 KM/C.

9. Pasbepute pemenue 3amaun. Onpeodenume NPOCMPAHCMBEHHYIO CKOPOCMb 38€30bl, UCNONb3VA
omeemnwl K 3a0adam NeNe [ u 2.

MaHo: Pemenue:

vV, =9,5xm/c| 3anummte Teopemy Iludaropa mis ompeneneHus MPOCTPAHCTBEHHOW CKOPOCTH
3BE3/IbI:

v, =3lxm/c 'v=,/v? +Vv? . PaccunTaiiTe MPOCTPAHCTBEHHYIO CKOPOCTH 3BE3/IBL:

HaiiTu: V =4/9,5% +31% 32

v-7? OTtBeT: npocTpaHCTBEHHAs! CKOPOCTh 3Be31bl 32 KM/C.

10. Pemute 3amauy. Cobcmeennoe dsudicenue 38e30ul cocmasnsiem 0,1” 6 200. Paccmosnue 0o neé
50 nk. Kakosa maneenyuanbras ckopocms 36e30ul?
11. Pemmwmte 3amauy. B cnekmpe 36e30b1 u3 3a0auu Ne 4 cmewenue 1a60pamopHol OIUHbL B0JIHbL

o o
5000 4 cocrasmsier 0,17 4. Onpedenume nyuegyio ckopocms 36e300l.
12. Pemute 3amauy. Onpedenume NpoCMpAHCMBEHHYIO CKOPOCMb 38€30bl, UCHOIb3YS OMEembl K
3a0auam NeNe 4 u 5.



Jlutepartypa

OcHoBHas JauTEpaTypa:

1. Keccenpman, B. C. Bcs acTpoHOoMust B OJHOW KHHUTe (KHUTa JJIsi YTCHHUS MO
actponomun) [Onexrponnsii pecypc] / B. C. KeccenbMaH. — DJIEKTPOH. TEKCTOBBIC
nanuele. — MokeBck: PerymapHas w  xaotmyeckas JuHaMuKka, MHCTUTYT
KOMIBIOTEPHBIX HccaenoBanuit, 2017. — 452 c. — 978-5-4344-0435-8. — Pexum
nocryma: http://www.iprbookshop.ru/69345.html
2. Tonunbckas, ['.II. BHyTpeHHee cTpoeHHE U 3BOJIOLHUS 3Be3/: yueOHOoe mocooue /
I'.Il. Tonunsckas.— MockBa; bepaun: Jlupekr-Menua, 2016. — 271 c.: un. — Pexum
JOCTyma: 10 IMOAIIUCKE. URL:
http://biblioclub.ru/index.php?page=book&id=273674. — En@morp B kH. — ISBN
978-5-4475-3997-9. — DOI 10.23681/273674. — TekcT: 3JIEKTPOHHBI.
3. Tommnsckas, ['.Il. ®uszuka Mex3Be3gHOW cpeawl: ydueObHoe mocobue / I.II
Tommnbckas— MockBa; bepmun: [Jlupext-Memua, 2016. — 197 c.: un. — Pexum
JIOCTyIIA: o MTOJITHCKE. URL:
http://biblioclub.ru/index.php?page=book&id=276178. — BH6JIHOrp B kH. — ISBN
978-5-4475-4003-6. — DOI 10.23681/276178. — Tekct: 3JIeKTPOHHBIH.

JlonosiHUTE IbHAS JIMTEpaTypa:
1. Yapyrun, B. M. ActpoHomus [ DneKTpoHHBIN pecypc]: yueOHoe nocooue aist CIT1O
/ B. M. YapyruH. — DneKTpoH. TeKCcToBbIe JanHble. — CapatoB: [IpodobpazoBanue,
Aii [Tu Ap Menua, 2019. — 236 ¢. — 978-5-4488-0303-1, 978-5-4497-0184-8. —
Pesxum noctyna: http://www.iprbookshop.ru/86502.html
HuTepHer — pecypcebl:

https://www.google.com/sky/ - caiiT nyis TeX, KTO HHTEpPECyeTCs KOCMOCOM
https://lifehacker.ru/30-astronomy-and-space-sites/ - caiiT «3HaKOMCTBO ¢ KOCMOCOM)
https://eyes.nasa.gov/index.html - caiit «Haca»

https://www.rosenergoatom.ru/ - caiitr Pocaneproarom
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