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Mertoauyeckue ykazaHus Jyisl IPaKTUUECKUX padoOT MO TUCLUIUIMHE
«ACTpOHOMHUS», COCTaBJIEHBI B cOOTBETCTBUU ¢ TpeboBanusmu ®I'OC CIIO,
MpeIHa3HAYeHBI ISl CTYACHTOB, 00yJaromuxcs no cnenuanbioctu CIIO:

09.02.01 KoMIbroTEpHBIE CUCTEMBI M KOMILIEKChI



MeToanyeckue yKazaHusi AJs1 NPAKTHYECKUX padoT

Meronuyeckue ykazaHus NPU3BaHbl OKAa3bIBaTh IOMOIIb CTYJEHTaM B MU3Y4YEHUU
OCHOBHBIX TOHSATHHI, UAECH, TEOPUA U MOJOKEHUN AUCUUILIMHBI, U3YYaEMbIX B XOJIE
KOHKPETHOTI'O 3aHSTHS, CHIOCOOCTBOBATh PA3BUTHIO X YMEHUIN U HABBIKOB.

HeassMu npoBeeHNs IPAKTUYECKUX 3aHATHN SIBIISFOTCS:

- 000011IeHNe, CHUCTEeMaTU3alMs, YriayOJdeHHe W 3aKperieHUEe MOITYyYEHHBIX
TEOPETUYECKUX 3HAHUU

- (GopMUpOBaHHE YMEHUHN IPUMEHSTH MOJIYUYCHHbIEC 3HAHUS HA MIPAKTHKE, & TAKKE
peanusanys eIUHCTBA UHTEIJIEKTYaIbHOU U NMPAKTUYECKON IEATEIbHOCTH.

1. TlosicHUTe/ILHAS 32ATIMCKA

B pesynprare ocBOEHHS Y4e€OHOM IUCHUIUIMHBI «ACTPOHOMHUS» OOyYaromuncs
JIOJDKEH YMeTh:

—  HCIIOJIb30BaTh PA3JIMYHBIE BUABI MTO3HABATEIBHOM AESTEIBHOCTH JJIS PELLICHUS
aCTPOHOMMYECKMX  3a7ad, IPUMEHATH OCHOBHBIC  METOJbl  IIO3HAHUSA
(HaOmrofieHne, onMCcaHue, U3MEPEHHE, SKCIIEPUMEHT) ISl U3YUYEHUS Pa3InUHbIX
CTOPOH OKPYXAIOILEH NEUCTBUTEIBHOCTH;

—  UCIOJNIb30BaTh pa3fIMuHble MCTOYHMKU JUIS MOSY4YEeHHs] MH(OPMALUM, a TaKKe
OLICHUBATh €€ JIOCTOBEPHOCTB;

—  aHAJM3UPOBAThH U NPEACTABIISATH MH(POPMALIMIO B Pa3IMYHbIX BUIAX;

— OOBSICHATH BUAMMOE IMOJIOKEHUE W JBM)KEHHE HEOECHBIX TeJ MNPUHIIMIIAMU
OTpE/ICICHUsT MECTOIOJIOKEHUSI U BPEMEHHU 0 ACTPOHOMHYECKMM OOBEKTaM,
o0JlaiaTh  HaBbIKAMU  TPAKTHYECKOTO  KCIIONB30BAHUS  KOMITBIOTEPHBIX
NPUIOXKEHUH 17151 ONpeeNIeHrsT BUa 3BE3IHOr0 HeOa B KOHKPETHOM ITYHKTE ISt
3aJaHHOT'O BPEMEHU;

— TMPUMEHATh NPUOOPETEHHbIE 3HAHWS [UId PELICHUs NPAKTHUECKUX 3a/ad
MOBCEIHECBHOM JKU3HMU;

—  NPUBOIUTH IIPUMEPBI MPAKTUYECKOIO UCIIOJIB30BaHMs ACTPOHOMUYECKUX 3HAHUMI

0 HEOECHBIX TeJIaX U X CHCTEMAX;



— WCTOJNB30BaTh E€CTECTBEHHO-HAYYHBIE, OCOOCHHO (PH3MKO-MAaTEMaTHYECKUEC
3HaHHWA 1 OOBEKTHBHOIO AaHAIM3a YCTPOWCTBA OKPYXKAIOIIEro MHUpa Ha
npuMepe  JOCTHDKEHUM  COBPEMEHHOM  acTpo(pU3MKM, aCTpOHOMHU |
KOCMOHABTHKH.

B pesynbrare ocBOeHUS y4€OHOM TUCHUILIMHBI 00YYaIOUNACS TI0KEH 3HATh:

— TMPUHIUIHUAIBHYIO pOJIb ACTPOHOMUU B TMO3HAaHUM (PYHJIAMEHTAJIbHBIX
3aKOHOB MPUPOJBI U COBPEMEHHOUN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA;

— (QuU3MYECKYI0 MPUPOAY HEOECHBIX T€I U CUCTEM, CTPOCHHUE M HBOJIIOIHUIO
BceneHHol, MNpOCTpaHCTBEHHBbIE M BpPEMEHHbIE MacmTaObl BceneHHOH,
HanOoJiee Ba)KHbIE ACTPOHOMHYECKHE OTKPBITHUS, ONPECIUBIINE pPa3BUTUE
HayKH{ U TEXHUKH,

— CMBICII TakMX TOHSTUWA, KakK: AaKTUBHOCTh, acCTEpOU[, AaCTPOHOMHU,
acTpodusuka, armocdepa, 60711, BO3MYIIECHUS], BOCXOJ CBETHIIA, BpallleHUE
HeOecHbIX Tes, Beenennasi, Benbliika, ['anakTruka, TOpU30HT, 3aTMEHHUE, BUJIBI
3BE€3l, 30/IMaK, KaJeHAapb, KOCMOJOTHS, KOCMOHABTHKAa, KOCMOC, KOJIbIIa
MJIaHET, KOMETHI, KpaTep, KyJIbMHUHAIIMS, OCHOBHBIC TOYKU, JHUHUU U
IJIOCKOCTH HeOecHO cdepbl, MarHuTHas Oypsi, MeraranakTuka, MeETeop,
METEOPUT, METECOPHBIE TEIO, MI0XKIb, MOTOK, Mieunbii IlyTh, MOpsSs u
Matepuku Ha JlyHe, HeOecHass ME€XaHHMKA, BUAUMOE U PEajbHOE IBUKCHHE
HEOECHBIX TEN W HUX CHUCTEeM, oOcepBaTopus, OpOWTa, IJIaHETa, MOJISIPHOE
CUSIHUE, TMpPOTyOepaHell, CKOIUICHHE, CO3Be3Ius M UX Kiaccuduxamms,
COJIHEYHasl KOPOHA, COJIHIIECTOSAHUE, COCTaB COTHEYHOM CUCTEMBI, TEJIECKOTI,
TEPMUHATOP, TyMaHHOCTh, (a3bl JIyHbl, hoTochepnbie dhakensbl, xpomocdepa,
qyepHasi JAbIpa, DBOIIOIHUS, SKIUITHKA, SIAPO.

Paznen 2. YcerpoiictBo CoiHEYHOM CHCTEMBI
Tema 2.1. CosiHuie, ero cocTaB U BHyTpeHHee cTpoeHne. Co/iIHeYHAs] AKTUBHOCTb.
IpakTnueckas padora Nel: «KoHdurypamuu niaaHeT U 3aKOHBI IBUKEHUS TUIAHET.
Omnpenenenue paccTosiHUNA U pa3mMepoB Tesa B COTHEUHOM cucteMe.
Heab padoThl: M3YyUNUTh XapaKTEPUCTUKU I1aHET COJIHEUHON CHCTEMBI, UX CXOJICTBA

1 0OCOOEHHOCTH.



Teopernuyeckunii MmaTepuaJl.

B nentpe ConHeunoi cuctembl HaxoauTcs: ComHIle, BOKPYT KOTOPOTO MO CBOUM
opbuTam JBHUraroTCs BoceMb Iutanet: Mepkypuii, Benepa, 3emus, Mapc, FOnurep,
Caryps, Ypan, HentyH.

Ho 2006 r x 3Toil rpymnme IlaHeT OTHocuTca W IlnyToH, OoH cuuTancs 9-u
rmiaHetod oT CoJiHIA, OTHAKO, U3-3a €r0 3HAYUTEIbHON OTAaNIeHHOCTH OT COoJHLA U
HEOOJBIITUX pPa3MEPOB, OH OBUT HCKIIOYEH M3 JTOTO CIKMCKAa M Ha3BaH IUTAHETOM-
KapJiMKoMm. BepHee, 3TO 0J1Ha U3 HECKOJIBKUX IJIaHET-KapauKoB B nosice Kolnepa. Bee
YKa3aHHbIC BBIIIEC IUIAHETHI MPUHATO JEIUTh Ha JIB€ OOJIbIIUE TPYMIbL: 3EMHAas
rpylnna i Tra3oBble THUTaHThl. B 3eMHYIO IpyIy OTHOCST TaKue IUIAHEThl, Kak:
Mepkypuii, Benepa, 3emiss, Mapc. OHH OTIMYAOTCS HEOOJBIIMMH pa3MepamMu H
KaMEHUCTOM MOBEPXHOCTHIO, @ KPOME TOTr0, PACMHOJIOKEHBI OJUXKE OCTaIbHBIX K
Connny. K razoBeiM rurantam otHocaT: IOnurep, CarypH, Ypan, HenryH. [Ins Hux
XapaKTEpHbI OOJIbIIINE pa3MEPbl U HAJTUYKE KOJIEI, MIPEACTABISIIONINX COO0M JEASTHYIO
MBUJIb U CKAIUCTBIE KyCKU. COCTOSIT 3TH IJIAHETHI B OCHOBHOM M3 Ta3a.

Xoa padoTnl
1. Kakue nmiianersl BXoaAT B cocTaB CoJIHeYHOH cucTeMbl?
2. IlepeuncianTe miIaHeThl B NOpsAaAKe yaaaenus ux ot CoHna
3. Iloab3ysichb CNPABOYHBLIMHM JAHHBIMH Y4YeOHHUKA, 3aMOJHUTE TaOJHUIy C

OCHOBHBIMH (U3MYECKUMH XaPAKTEPUCTUKAMM IVIAHET 3¢MHOM IPyINIbI

DOU3NYECKUE XAPAKTEPUCTUKH TIAHET Mepxypuit | Benepa | 3emna | Mapc

Macca (B maccax 3emiin)

Juametp (B tnameTpax 3eMJiin)

[110THOCTB, KI/M°

ITepuon BpameHus

AtMocdepa: naBiaeHNe, XUMUYECKHN COCTaB

Temneparypa noBepxHocTH, °C




Yucino CIIYTHHUKOB

Ha3Banus criyTHUKOB

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

IUIaHETaMHU 3€MHOM T'PYIIIIBL.

4, HO.]IL3yHCI) CipaBOYHUKaAMH, 3allOJTHUTE

(pu3NYeCKUMH XapaKTEePUCTUKAMMY ILUIAHET-TUTAHTOB

Taﬁ.]'ll/llly C OCHOBHBIMH

duznyeckue XAPAKTCPUCTHKH IIJIAHCT

fOnumep

Camypn | VYpan

Henmyn

Macca (B maccax 3emiin)

Juametp (B tnaMeTpax 3eMJiin)

[110THOCTD, KI/M°

ITepuon BpamieHus

AtMocdepa: Temmneparypa, °C; XUMHUUECKHI

COCTaB

Yucno CryTHUKOB

Ha3zBaHus caMbIX KpYIIHBIX CIIyTHUKOB

3anonHuB TaONMIly, CHENaiTe BBIBOABI M YKAKUTE CXOACTBA M PA3IUUUS MEKIY

IITaHETaMHU-TUTaHTaMU.

5. IlpoBennTe KavyecTBEHHOE CPABHEHHE CBOICTB INJIaHET 3eMHOW TIpynmnbl

IVIAaHET-TUT'AaHTOB. HCHOJ’IBSyﬁTC IIpHU 5TOM CJIOBa: «BBICOKAA, «KHHU3KAA, «OoaBIIas

urT 1. B BBIBOAC YKAXKWUTC NPUHIOHUIIMAIBHOC OTJIMYHC IIJIAHCT 3eMHOM rpynmnsl OT

IINTAaHCT-TUTAHTOB

XapakTepUCTUKHU [limaneTs! 3eMHOM IPYNITBI

I1aHeThI-TUTaHThI

Paccrosuue ot CosHila

Pa3zmep

Macca




[InmoTHOCTE

Atmocdepa

CryTHUKH / KOJIbIIA

6..Paccuuraiite cpennee paccrosinue ot Carypna ao CosnHua.
3Be3anbli nepuo BpameHus CarypHa Bokpyr Connua T=29,5 roga
7. Kakoii Bua Oyaer umerhb KoJblo CarypHa Ui Ha0JI0aaTe 51, HAXOASIIETr 0Cst

Ha 3KBaTope H Ha noJrocax Carypua?

MecTomooxeHue Ha0Iro1aTens Bug xonsia CatypHa jy1s HaOIro1aTens

Ha skBatope Catypna

Ha nomocax CarypHa

8.3aKOHYMTE MPEII0KEHUS

- OCOOEHHOCTBIO BpAIICHUS TUIAHET - TUTAHTOB BOKPYT OCH SIBJSIETCS TO, YTO OHH. ...

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

- CnytHuk CatypHa.....00J1a7aeT MOILIHON atMoc(epoil, cocTodIeld B OCHOBHOM M3
asora.

- IlmaHeTsl — TWraHThl MMEKOT MaJIYIO CPCAHIOKO INIOTHOCTH IIO IIPHUYMHE TOIO,

- CymiecTBOBaHHE KOJIEll OOHAPYKEHO y IIJIaHET - TUTaHTOB:..

- FOnuTep u3nydaer 3HAUUTENHHO OOJIBIIIE TEIJIOBOM PHEPrUH, YEM IOJy4YaeT €€ OT
Connua. [IpuunHOM 3TOr0 MOXHO CUUTATh. . ....

9.0TBeThTE HA BOMPOCHI

- ¥V xaxkoil miaHeThl caMblii OOJBIION Tepernan AHEBHOM M HOYHOM TeMIiiepaTyp
MTOBEPXHOCTH ?

- Uem oOyciioBiieHa BBICOKAsl TeMIIepaTypa Ha MOBEpXHOCTH Benepsi?

- Kak Ha3pIBaeTCs IUIaHETa 3€MHOM TPYIIBIL, CPEIHSS TEMIEPATypa MOBEPXHOCTH
xoTopoii mmke 0°C

- Y kakoi mIaHeTsl 00JIbIas 9acTh IMOBCPXHOCTH IMOKPHLITA BOI[Oﬁ ?



- ¥ Kako¥ IIaHeThl B COCTaB 00JIAKOB BXOJIST KaNeIbKU CEPHON KUCIOTHI?
- IInanetsl, TemMneparypa KOTopbix ObiBaeT Bbimie +400°C ?

- [Inanera, npakTUYeCKU HE UMEIOIas aTMochepnl?

Tema 2.3 [li1aneTsl 3eMHOI rpynnbl - 3emisi, Mepkypuii, Benepa, Mapc.
IIpakTnueckas padora Ne2: «PuznvecKkue ycJ0BHUS HA MOBEPXHOCTH IJIAHET
3¢MHOM rpynmnb».

Heas pa6oTbl: HM3yuyuTh (PU3MYECKUE YCIOBHS Ha MOBEPXHOCTH IUIAHET 3EMHOU

TPYIIIIHIL.

PykoBOACTBYSICh Y4EOHMKOM MO «ACTPOHOMHH» 3alOJIHUTE  CIETYIOIIYIO

Ta0uILy:
Hazsanue | YcnoBuoe | Cocrosinue atmochepsl Cpenn | Pembed | Hamma | Cymiec
IUTAHEeThl | 0003HAaY. SISt MOBEpPX | HE U TBOBaH
TEMIIEp | HOCTU | COCTOSI | ue
aTypa, HUE KU3ZHU
oC BOJIBI
Xum. IInotHOCTH | JIaBneHue
COCTaB.
Mepkypuit
Benepa
3emus
Mapc

[Ipoananu3upyiite nanHble Tabnuipl. [lo wToram aHamW3a 3amuIIATE KPaTKUAN

BBIBO/I.




Tema 2.4 Ilinanersi-rurantsi: FOnurep, CatypH, Ypan, HentyH, uX CIyTHUKH U
KOJIbLIA
IIpakTuyeckas padora Ne3: «CpaBHUTENbHAS XapaAKTEPUCTUKA TUIAHET.
Heab: Hayuntbes onpenensaTb OCHOBHbIE XapaKTEPUCTUKH 3Be3]] (Maccy, CBETUMOCT,
TEMIIEpaTypy, PACCTOSIHUE 10 3BE3/BI.

Teopernuecknii MaTepuaJl.

Tak kak 3BC3AbI HAXOAATCA OT HAC HA PA3JIMIHBIX PACCTOSAHHUAX, TO UX BUAHNMBIC
3BC3IHBIC BCIIMIHNHBI HUYCTO HC T'OBOPAT O CBCTUMOCTAX (MOLL;HOCI’}’IM usvzyquuﬂ)
3BC3 1. HOSTOMy B aCTPOHOMHH, KPOMC ITOHATHUA «BHAMMAsA 3BE3AHAA BCIIMINHAY,

HCIIOJIB3YCTCA ITOHATHC «abcomroTHAs 3BC31HAasA BCIIMYHNHA)).

3Be3HbIE BEeJIUYMHBbI, KOTOPbIE UMENIU OblI 3B€3/1bl, €CJIM Obl OHU HAXOJIUJINCh Ha
oJlInHaKoBOM paccTostHuM (Do= 10 nK), Ha3bIBaIOTCS abCOMIOMHBIMU 36€30HbLIMU

geauyuramu M.

Bcs sHeprus, npoxodias B €AMHULLY BPEMEHH YEPE3 3aMKHYTYIO TOBEPXHOCTD,
OKPYKaIOIIyI0 TaHHBIA UCTOUYHUK — céemumocmsp L. OTHOIIEHHE CBETUMOCTEM ABYX

3BE3]] PEJICTABUM B BUJE (POPMYJIIBIL:
L/L,=2.512M,-M,)

CBeTHMOCTD 3B€3/(bl IPONOPIHOHATIEHA IIOMAaU noBepxHocTu hotocheps! ( 4nR?)

¥ 4eTBEPTON cTenenu 3hdpexTuBHOM TemMnepatypsl (T*)
L = 4nR%T*
Ecnu B kauecTBe oHO#M U3 3Be3/1 BbIOpaTh CONHIIE, TO
L/Lo=( R/Ro )?*(T/To)*

rae OykBbl 0€3 UHAEKCOB OTHOCATCS K JIF000H 3Be3/1e, a co 3Ha4KoM O -K CouHILy.



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

bopmyiy (6.6), MOKHO BBIUUCIUTH PAJIAYC 3BE3/Ibl, €€ 00beM U IuIomaas Gportocdepsl.

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

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

VYrou 1, oA KOTOPBIM CO 3BE3]1bI ObLIT ObI BUACH CPEAHUN paJlyC 3¢MHOM OPOUTHI, a,
PACIIOJIOKEHHBIN MEPIEHANKYISIPHO HAIIPABICHUIO Ha 3BE31Y,

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 hopmyy 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 JJaXKe aCTPOHOMHUYECKAs EAUHULIA

(a.e.) CIUIIKOM Maja JJii U3MEPEHUsI paCCTOSIHUH 710 3BE3I.
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 nk.
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 3BC3IHAA BCIIMUMHA U PACCTOAHUC 0 3BC3bI, a6COJIIOTHy10

3BE3HYIO BEJTUYHHY MOYKHO BBEIYHCIUTH 110 (hOpMYJIe
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) mpumer BUA:
M=m+5—-5lgn

OnHOM U3 BaXKHEUIIINX XAPAKTEPUCTUK 3BE3/IBI SIBISCTCS €€ 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 cpeHEN IIOTHOCTH 3BE3/Ibl, TPU M3BECTHOM €€ Macce U pa3Mmepax,

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

Knacc ..
TeMITepaTypa, 3BE31bI
CIICKTpa I[BET 0COOCHHOCTH
‘103 K
O
B
A
F

| A ®




L

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

lamakThKa — ...ooveeeee e,

Muneunsiii [TyTb —3TO ...ocovvviiiii i . s
Hawnbonee nmiotrHas nieHTpagbHas 001acTh Haleh co{ﬂqg R L
["anakTuku pacnonoxkeHa B

(0 3:151c311 1 A 2
F HA3BIBACTCS . .vvvvvieeeeeeeaanennnns

['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 IToncraBbTe 3HaUEeHUSI: R = /16000 (%j ~ 47
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, =? 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

omeemul Kk 3a0avam NeNe [ u 2.
MaHo: Pemenue:
vV, =9,5xm/c| 3anummte Teopemy Iludaropa mis ompeneneHus MPOCTPAHCTBEHHOW CKOPOCTH

3BC3bI:

v, =3lxm/c ' v=/V? +Vv? . Paccunraiite MpOCTPAHCTBEHHYIO CKOPOCTH 3BE3IBL:

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 JuTeparypa:
1. Keccenpman, B. C. Bcs acTpoHOoMust B OJHOW KHHUTe (KHUTa JJIsi YTCHHUS MO

actpoHomun) [Anexrponnsiit pecypc] / B. C. KeccenbMaH. — DJEKTPOH. TEKCTOBBIE
nanHele. — MokeBck: PerymapHas w  xaoTtmyeckas JuHaMuKa, MHCTUTYT
KOMITBIOTEPHBIX HccienoBanuid, 2017. — 452 c¢. — 978-5-4344-0435-8. — Pexum
nocrtyma: http://www.iprbookshop.ru/69345.html

2. Tonunbckas, ['.Il. BHyTpenHee cTpoeHre u 3BOJIOLKUS 3Be3/: yueOHOe mocobue /
['.Il. Tonunsckas.— MockBa; bepnun: Jupexkt-Meaua, 2016. — 271 c.: ui. — Pexxum
JIOCTyIIA: o MTOJITTUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=273674. — bubmuorp. B xkH. — ISBN
978-5-4475-3997-9. — DOI 10.23681/273674. — TekcT: 3JIeKTPOHHBI.

3. Tomunwckas, ['Il. ®uszmka Mex3Be3mHON cpeanl: ydeOHoe mocoome / T.II
Tonunbckas— Mocka; bepnun: Hupexkr-Menna, 2016. — 197 c.: un. — Pexum
JIOCTyIIA: o MIOJITTUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=276178. — bubmuorp. B ku. — ISBN
978-5-4475-4003-6. — DOI 10.23681/276178. — TekcT: 3JIeKTPOHHBI.
JlonoJiIHMTeIbHASA JIUTEepaTypa:

1. Yapyrun, B. M. ActpoHomus [ DneKTpoHHBIN pecypc]: yueOHoe nocooue ais CIT1O
/ B. M. YapyruH. — DneKTpoH. TeKCcToBbIe fanHbie. — CapatoB: [IpodoOpazoBanue,
At [Tu Ap Menna, 2019. — 236 ¢. — 978-5-4488-0303-1, 978-5-4497-0184-8. —
Pexxum moctyna: http://www.iprbookshop.ru/86502.htmi

HNHTepHeT — pecypcesl:

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

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