[Ba7Re20HoA8AA 69881 3nekTPOHHOI NoANNCHI0
NHbopmaums o Bnagenbue:

ono: L”663VXWH%‘@WP@HPB3@ HAYKMU 1 BBICHIEI'O OBPA3OBAHU S POCCUICKOM OEJIEPALIMN
Homiwocrg, MBEOE THEVR RECHSERROE ABPOHOMHOE OBPA3OBATEJILHOE YUPEXK/IEHUE
denepansHorC'y ”Bepc“ma BBLICIIIETO OBPABOBAHM S

[ata nognucanus: 05.09.2023 15:33:26 o
VHUKanbHbIiA MPOrPaMMHBIA KITiou: «CEBEPO-KABKA3CKUI OEJIEPAJIBHBIN YHUBEPCUTET»

d74ce93cd40e39275c3ba2f58486412alc8ef96f  IlaTuropckumid mucTutyT (Qumnan) CKOY

Kommemx Hatnropekoronrernryra (punmana) CKOY

MeTtoauyeckune yKazaHus
T10 BBIITOJIHEHUIO MPAKTHYECKUX padoT
o gucnuiumae K ACTPOHOMMU S »

JUISL CTY/ICHTOB HAIIPAaBICHUS IIOATOTOBKH /CIICLUAIBHOCTH
38.02.01 S)KOHOMUKA U BYXT'AJITEPCKHUU YUET (ITO OTPACJIAM)
mmdp ¥ HAaMMEeHOBaHUE HATIPaBJICHUS MTOJTOTOBKH/ CIIEIIUATBHOCTH

(QJIEKTPOHHBIH JIOKYMEHT)



Meronuueckne  ykazaHWs Ui TPAKTHYECKUX — 3aHATHA 1O  JUCITUTUIMHE
«ACTpOHOMHSI», COCTaBJIeHbl B cooTBercTBUM ¢ TpedoBanusmu OI'OC CIIO,
MpeAHa3HAYCHBI JUIA CTYJIEHTOB, oOydaromuxcs no crnenuaabHoctu CIIO: 38.02.01
DKOHOMUKA M OyXTaJITEPCKUM yUeT (110 OTPaCIIsIM).

Paccmotpeno Ha 3acenanuu [1IK komnemxka [Iaturopckoro nHCTUTYTA ((puraa)
CKoYy

[Tporokon Ne 8 ot «22» maprta 2021r.

MeTonuuyecKkue peKOMEeHIAUNM J1JIS NPAKTUYECKUX 3AHATHI
Mertonnyeckue peKOMEHAAUWM MPU3BaHbl OKA3bIBATh MOMOIIb CTYJICHTaM B
W3YYEHUU OCHOBHBIX IOHATHM, UAEH, TCOPUU U TOJOKEHUM TUCUUIIIMHBI, N3y4aeMbIX
B XOJI€ KOHKPETHOTO 3aHATHS, CIIOCOOCTBOBATH PA3BUTHIO UX YMEHHUI 1 HABBIKOB.

HBJIHMI/I IMPOBCACHHUA ITPAKTUICCKUX 3aHSITUU SIBISIOTCS:



- 00001IeHNE, CUCTEMATU3alMs, YIIYOJIEHHE W 3aKpeIJIeHUE MOJYyYEHHBIX
TEOPETHYECKUX 3HAHUN
- (opmupoBaHre yMEHUI MPUMEHATH MOJyYEHHBIC 3HAHUS Ha MPAKTUKE, a TAKKE
peanu3aius eJMHCTBA MHTEUICKTYAIbHON U MIPaKTUUECKOM AeSTEIbHOCTH.
1. MosicHUTeIbHASA 3aMUCKA
B pesynbrate ocBOEHUS Y4EOHOW NMCHMIUIUHBI «ACTPOHOMUS) OOYyYarOIUUCS
JIOJKEH YMeTh:

—  HCIOJIb30BaTh Pa3jIMUHbIE BUJIbI MO3HABATEIBHON JESITEIBHOCTH ISl PELICHUS
AaCTPOHOMHMYECKMX  3a7a4, [PUMEHATh OCHOBHbIE  METOJbl  MO3HAHUS
(HabmromeHue, OMMcaHue, U3MEPEHHUE, SKCIICPUMEHT) JIJIsl U3yYSHUS Pa3IMIHbBIX
CTOPOH OKPYKAIOIIEH JIEUCTBUTEIBHOCTH;

— WCTOJB30BaTh PA3IWYHBIC WCTOYHUKHU JUIS TONy4YCHUS WH(OPMAITUH, a TaKKe
OLICHUBATh €€ IOCTOBEPHOCTH;

—  aHAIM3UPOBATH U MPEICTABIISATH MHPOPMAIIMIO B PA3IMYHBIX BUIAX;

— OOBSACHATH BUIMMOE TOJIOKEHUE W JBH)KCHHWE HEOECHBIX Tl MPUHIUIIaAMU
OTIPEICTICHNS] MECTOIOJIOKEHUS W BPEMEHH I0 aCTPOHOMHYECKHM OOBEKTaM,
oOyiamaTh  HABbIKAMU  MPAKTUYECKOrO  MCMOJBb30BAHUS  KOMITBIOTEPHBIX
MIPYIIOXKEHUI TSI ONIPE/IETICHNST BUJIa 3BE3THOrO HeOa B KOHKPETHOM ITYHKTE JJIst
3aJJaHHOTO BPEMEHU;

— TPUMEHSTh TPUOOPETEHHBIC 3HAHWSA JUIA PEIICHUS TMPAKTHYECKUX 3a/1aq
MOBCEIHEBHOM YKU3HHU;

— MPUBOIUTH MPUMEPHI MPAKTUYECKOTO UCHOIb30BaHUS aCTPOHOMHYECKUX 3HAHUINA
0 HEOECHBIX TeJNax U UX CUCTEMAX;

— HCHOJB30BaTh E€CTECTBEHHO-HAY4HbIE, OCOOCHHO (PU3MKO-MaTEMaTU4ecKue
3HaHWUA [Js1 OOBEKTMBHOIO AaHAIW3a YCTPOMCTBA OKPYXAlOIIEro MHUpa Ha
npuMepe  JOCTHKEHMA  COBPEMEHHOM  acTpOo(U3UKH, aCTpOHOMHUH U
KOCMOHABTHKH.

B pesynbTare ocBoeHUs1 yueOHOU TUCHUILIMHBI 00Y4arOUiCs T0JKEH 3HATh:
— TMPUHIUIIHAIBHYIO POJIb  aCTPOHOMUM B TMO3HAaHUU (QyHAAMEHTAIbHBIX

3aKOHOB IIPUPOJIBI U COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUPA;



— (usudeckyro mpupomy HEOECHBIX TE M CHUCTEM, CTPOSHHUE M DIBOJIOIUIO
Bcenennoil, mpocTpaHCTBEHHbIE M BpEeMEHHble MaciiTadbl BceneHHow,
HanOoJyiee Ba)KHbIE ACTPOHOMHUYECKHE OTKPBITHUSI, OMPEJCTUBIINE PA3BUTHUE
HAayKHU U TEXHUKH;

— CMBICI TakMX TIOHSATHUM, KakK: aKTHUBHOCTh, AacTEpOHU[, AaCTPOHOMUSI,
actpoduzuka, armocdepa, 607111, BOZMYILIEHUS, BOCXOJ CBETUJIA, BpAIlCHUE
HeOecHbIX Ten, BeenenHasi, BCIbIKa, ['alakTuka, TOPU30HT, 3aTMEHHE, BUJIbI
3BE€3/l, 30/IMaK, KaJIEHIapb, KOCMOJIOTHS, KOCMOHAaBTHMKa, KOCMOC, KOJIbIla
IJIaHEeT, KOMEThI, KpaTep, KYJIbMHUHAIMs, OCHOBHbIE TOYKH, JHMHUH U
MJIOCKOCTH HeOecHOW cdepbl, MarHuUTHas Oyps, MeraramakTuka, MeETeop,
METEOpUT, METEOPHbIE TEeN0, MOXKIb, MOTOK, Mieunbii [lyTb, MOps u
Marepuku Ha JlyHe, HeOecHass MEXaHHKa, BUJUMOE M PEalbHOE JBHKCHUE
HEOECHBIX T€I M HMX CHUCTEeM, oOcepBaTopusi, opOUTa, IJIAHETa, MOJISIPHOE
CUsIHME, TMpOoTyOepaHel, CKOIUIEHHWE, CO3BE3Aus M HUX Kilaccudukaims,
COJIHEYHAsI KOPOHA, COJIHLIECTOSIHUE, cocTaB COMHEYHOM CHCTEMBI, TEJIECKOII,
TEPMUHATOP, TYMaHHOCTh, (a3l JIyHbl, poTocdepHbie dhakenbl, Xxpomochepa,
yepHasi Jplpa, DBOJIOLMSA, SKIUNTUKA, SAPO.

Paznen 2. YcrpoiictBo Co/iHEYHOH CHCTEMBbI
Tema 2.1. CosiHue, ero coctaB M BHyTpeHHee cTpoeHne. Co/lHeYHAs AKTUBHOCTb.
IMpakTnueckas padora Nel: «KoHdurypanuu miaHeT U 3aKOHBI JBKECHUS TUIAHET.
Onpenenenue paccTossHUN U pa3MepoB Tell B COTHEUHON CUCTEMEY.
Heanb padoTbl: U3YyYUTh XapakTepUCTUKU TaHEeT COJIHEYHON CHUCTEMBI, UX CXOJCTBA
1 OCOOCHHOCTH.
Teopernyeckuii marepuall.

B nentpe Conneunoii cucrembl HaxoauTcs: CoiHIE, BOKPYT KOTOPOrO MO CBOMM
opbuTaM JBUTAIOTCS BOceMb IulaHeT: Mepkypuii, Benepa, 3emiss, Mapc, FOnutep,
Carypn, Ypan, HentyH.

Jo 2006 r x 3ToM rpynmne miaaHer OoTHocutcs W IlmyTtoH, oH cumtanca 9-u
rmaHeToil ot CoJiHIla, OJIHAKO, W3-32 €r0 3HAYMTENbHON oTAaneHHocTH OT CojHIa U

HEOOJBIINX Pa3MEPOB, OH ObLI UCKJIIOUYEH M3 ATOrO CIUCKA M Ha3BaH IUIAHETOM -



KapiukoM. BepHee, 3TO 07jHa U3 HECKOJIbKUX MIaHeT-KapiauKkoB B nosice Koiinepa. Bee
yKa3aHHbIC BBIIIE IJIAHEThl MPUHATO JEIUTh Ha JBE OOJbIIKME TPYIIbL: 3eMHas
IpyIIia U Ta30Bble TUTaHTHl. B 3eMHYIO TPYINIy OTHOCST TakKWe IUIAHETHI, Kak:
Mepkypuii, Benepa, 3emsis, Mapc. OHu OTIUYarOTCs HEOONBITUMU pPa3MEpPaMH U
KaMEHHUCTOM MOBEPXHOCTHIO, & KPOME TOT'0, PACHOJIOKEHBI OJUXKE OCTalbHBIX K
Connny. K razoBeim rurantam otHocsT: IOnurtep, CarypH, Ypan, Henryn. [lns Hux
XapaKTepHbI OOJIBIIINE pa3MePhbl U HATMYKE KOJIEI, IPEACTABISIONINX COO0M JICISTHYIO
MbUTb U CKAJIMCTHIE KYCKU. COCTOSIT 3T IJIAHETHI B OCHOBHOM W3 Ta3a.

Xox padoTsl
1. Kakne mianetrbl BXOAAT B cocTaB CoJIHEYHOM CHCTEMbI?
2. Ilepeuncinre mJIaHeThl B NOpsiAKe yaajaeHus ux or CoaHna
3. IHouab3ysicb CHPaBOYHBLIMH [AHHLIMHM Y4YeOHHKA, 3aMOJHUTE TA0AMIY C

OCHOBHBIMM (PM3MYECKUMH XaPAKTEPUCTHKAMM IJIAHET 3eMHOI rPyNbI

DU3NYECKNE XapAKTEPUCTUKHU TIAHET Mepxypuu | Benepa | 3emna | Mapc

Macca (B maccax 3emiin)

Huamertp (B ntuameTpax 3emIn)

[TnoTHOCTB, KI/M3

Ilepuon Bpatenus

ATMmocdepa: gaBieHuEe, XUMUYECKUI COCTaB

Temneparypa nosepxHoct, °C

Yuciio cnyTHUKOB

HazBanus CIIYTHHUKOB

3anonHuTe TAOJMIly, CIEJaiiTe BBIBOJBI M YKAKHTE CXOACTBA U PA3IUUMSI MEXIY
IIJJAaHETaMU 3€MHOU I'PYIIIIBIL.
4. IHoab3ysich CHpaBOYHMKAMHM, 3alOJHUTE TaOIMLy C OCHOBHBIMH

(l)I/I3I/I‘-IeCKI’IMI/I XAPAKTCPUCTUKAMMU INVIAHET-THT'AHTOB

PU3NYECKNE XapaKTEPUCTUKHU TIAHET Onumep | Camypu | Ypan | Henmymn




Macca (B maccax 3emJn)

Huamertp (B ntuameTpax 3eMIn)

[InoTHOCTB, KI/M°

[lepuon BpameHus

Atmocdepa: Temnieparypa, °C; XUMHUUECKUI

COCTaB

Yucno cnyTHUKOB

Ha3BaHuns cambIX KpYITHBIX CIIYTHUKOB

3anonHUB TaOMUIly, CHENIaiTe BBIBOJBI M YKaXXUTE CXOJACTBA MU PAIAYUI MEKIY
IJIAHETAMU-TUTAHTAMMU.

5. IlpoBeauTe KavyecTBEHHOE CpPaBHeHHE CBOWCTB ILIAHET 3€MHOM Tpynnbl
IUIAHET-TUTaHTOB. VICroNb3yiTe Npu 3TOM CIOBA: «BBICOKAS», «HU3Kas», «OOJbIIAs))
U T. II. B BBIBOAE YKaXWUT€ NMPUHLUIIMAIBHOE OTJIWYME IUIAHET 3€MHOM TPYMIIBI OT

IIIIaHCT-TUTaHTOB

XapaKTEPUCTUKHU [InaneTs! 3eMHOM TpyNIIbI [InaneTbI-TUraHTHI

Paccrosuue ot ConHia

Pa3zmep

Macca

ImoTHOCTH

ATtMocdepa

CnyTHUKH / KOJIbIIa

6..Paccuuraiite cpeanee paccrosuue ot Carypua xo Connua.
3Be3aHbIl nepuos BpamieHus: Catypna Bokpyr Connna T=29,5 roga
7. Kakoii Bug Oyger uMeThb Koablo CaTtypHa s HAOJI0AaTe 51, HAXOASLIEr 0Csi

Ha JKBaTope U Ha noiaiocax CarypHa?




MecTomnonoXeHue HaoIroaaTels Bun xoneiia CatypHa 115 HaOIr01aTess

Ha »kBaTtope Catypha

Ha nomocax Catypha

8.3aKOHUYHTE NMPEITI0KECHHS

- OcOOEHHOCTBIO BpaIllEHHs TUIAHET - TUTAHTOB BOKPYT OCH SIBJISIETCS TO, YTO OHM. ...

- Hamuune y lOnutepa n CarypHa MIOTHBIX U MPOTSHDKEHHBIX aTMOC(ep 0ObSICHIETCS
TEM, UTO.............

- Cnyrauk CartypHa.....0o0Ja1aeT MOUTHONH aTMocepol, COCTOAIIEH B OCHOBHOM H3
a3ora.

- IlmaneTsl — TUraHTbl HMEIOT MaJlyrO CpCIHIOIO INIOTHOCTL IIO IIPUYUHC TOIO,

- CymiectBoBaHue KoJiel OOHAPYKEHO Y TIJIAHET - TUTaHTOB:..
- FOnuTep u3ny4aeT 3HaYUTENBLHO OOJIbIIE TEIUIOBOM SHEPrUH, YEM IOJIy4aeT €€ OT
Comuua. [TpuunHOM 3TOr0 MOXHO CUHUTAT. .....
9.0TBeThTE HA BOMPOCHI
- V Kakoé TIUIaHEeTbl caMblil OOJIBIION mepernaj JAHEBHOW W HOYHOM TemrmepaTyp
MTOBEPXHOCTH?
- Yem 00ycrioBiIeHA BBICOKAs TEMIIEpATypa Ha MOBEpXHOCTU BeHephr?
- Kak Ha3piBaeTcsd IUIaHeTa 3€MHOM TpyNIbl, CPEAHssE TeMIepaTypa MOBEPXHOCTU
xoTopoii Huke 0°C
- ¥V kakoil mianeTsl OoJblllas YacTh MOBEPXHOCTHU MOKPHITA BOJOH ?
- ¥V kako# IiaHeTsl B COCTaB 00JaKOB BXOAST KalelbKH CEPHON KHCIOTHI?
- [Inanersl, TEMIeparypa KOTophbix ObiBaet Bhiie +400°C ?

- [Inanera, mpakTHYeCKH HE UMEIOIIast aTMOC(EPhI?

Tema 2.3 [Li1aneTsl 3eMHOM rpynnsl - 3emiisi, Mepkypuii, Benepa, Mapc.
IIpakTuyeckas padora Ne2: «@u3nvecKue yCJI0BHS HA MOBEPXHOCTH IJIAHET

3eMHOM IPynnbD).



Heab pa6orbi: u3yduTh (U3MYECKHE YCIOBUS HA IMOBEPXHOCTH ILJIAHET 3E€MHOMN

TPYIIIIBIL.
PykoBoacTBysiCb y4eOHMKOM TI0 «ACTPOHOMHHY» 3allOJIHUTE  CIIEAYIOIIYIO
Ta0JIUILY:
Ha3sanue | YciaoBHoe | CocrosiHue aTMOChepsI Cpenn | Penbed | Hamuu | Cymiec
TIJTAHETHI 0003Hay. SISt MOBEpPX | HE U TBOBaH
TEMIIEp | HOCTH | COCTOSI | He
aTtypa, HUE KU3HU
oC BOJIBI
XuM. IInotHoCTh | /laBneHue
COCTaB.
Mepkypuii
Benepa
3emus
Mapc

[Ipoananu3upyiite nanHble Tabauubl. [lo uToraM aHanm3a 3alUIIATE KPATKUN

BBIBO/I.

Tema 2.4 Ilinanersi-rurantsi: FOnurep, CatypH, Ypan, HenTyH, MX CHyTHUKH U
KOJIbIA
IIpakTuyeckas padora Ne3: «CpaBHUTENbHASA XapaKTEPUCTUKA ILIAHETY.
Hean: HayuuThcs onpenensTh OCHOBHBIE XapaKTEPUCTUKH 3BE3]T (MaccCy, CBETUMOCTb,
TEMIIEPATYPY, PACCTOSTHUE J10 3BE3/IBI.

Teopernyeckuii Marepuas.




Tak xak 3BC3IbI HAXOAATCA OT HAC HA PA3JIMYHBIX PACCTOAHUAX, TO UX BUJANUMBIC
3BC3AHBIC BCIIMYUHBI HUYCTO HC I'OBOPAT O CBETUMOCTAX (MOI/L;HOCI’I’IZ/I Ll3]ly'{€H1/l}Z)
3BC3A. HOC)TOMY B ACTPOHOMHH, KPOMC IMOHATHA «BUAUMAA 3BC3AHAA BCIIMIHNHAY,

HCIIOJIb3YCTCA IIOHATUC «abcomoTHAs 3BC3HAasA BCIIMYHNHA).

3Be3HbIE BeJIMYMHBI, KOTOPbIE UMEIH Obl 3B€3/Ibl, €CIIU Obl OHU HAXOJWINCh Ha
oanHakoBoM paccTosHuu (Do= 10 1K), Ha3bIBAIOTCA aOCOMOMHBIMU 36€30HLIMU

geauyunamu M.

Bces sHeprus, npoxonsimas B €AMHALYY BpPEMEHH 4€PE3 3aMKHYTYIO IIOBEPXHOCTD,
OKPYKarOUIyl0 JaHHBIA HCTOYHUK — cgemumocms L. OTHOLIEHNE CBETUMOCTEN JBYX

3BE3] MPEJACTABUM B BUIEC (POPMYIIBI:
L/L,=2.512M, M)

CBeTHMOCTD 3BE3/1bI IPONOPLUOHAILHA IO noepxHoctH Gorocdeps ( 4nR?)

¥ 4eTBepToii crenenu > dexTusHoi Temmeparypsl (T4)
L = 4nR%cT*
Ecnu B kauecTBe 0HOM U3 3Be37 BeIOpaTh CONHIIE, TO
L/Lo=( R/Ro )**(T/To)*
rae OykBbl 0€3 MHIEKCOB OTHOCSTCS K JIt0OOH 3Be3jie, a co 3HaykoM O -k ConHiLy.

Ecnu u3BectHa cBeTuMocTh L 1 apdexTrBHAs Temmneparypa 3B€3/1bl, TO, UCIIOJIb3Ys

bopmyiy (6.6), MOKHO BBIUUCIUTE PANYC 3BE31IbI, €€ 00beM U IUIomaas GoTochepsl.

Jlns onpeneneHust pacCTOSHUM JI0 3BE3]1 UCIIOJIB3YETC METO Napaiakca. ToJbKO B

KadecTBe 0a3rca UCIOJIb3YETCs He paauyc 3eMIIH, a CPEeAHUN paauyc 3eMHONU OPOUTHI.



VYrou m, oA KOTOPHIM €O 3B€3/bI ObLT OBl BUJICH CPETHUN paguyc 36MHOM OpOUTEHI, a,
PacCIOIOKEHHBIM MEPICHANKY/ISIPHO HAIPaBJICHUIO Ha 3BE31Y,

HA3bIBACTCH 200UUHBIM RAPANNAKCOM 36€30bl

B tex chnyuasix, Korja ymaeTcsi OonpeiesiuTh 3Ha4€HHE T, paCCTOsTHUE 110 3Be37bI D

BBIYHUCIISETCSA 110 (hopMyrie
D=a/sinnt

[Tapannakc Bceraa ouenb Man (Menblie 1”). [Toatomy hopmyrny MOXKHO 3amucarh B

BHUJIE:
D=206265"/

B 3Be31HOI acTpOHOMUM PACCTOSHUS 0 JAJCKUX 00bEKTOB U3MEPAIOT B MapceKax U
CBETOBBIX Ir0fIaX, TaK KaK HE TOJbKO KMJIOMETP, HO JaXKe aCTPOHOMMUYECKas €IMHHUIIA

(a.e.) CITUIIIKOM MaJia JiJisi U3MEPEHUS PACCTOSIHUM 10 3BE3I.
Ilapcex (nx) — paccTosiHuE, TapaJlJIakC JJiI KOTOPOro paBeH 1”.

Ceemosotl 200 (c6. 2.) — PACCTOSHHUE, KOTOPOE CBET MPOXOJIUT 3a OJIUH IO,

pacmpocTpansisick co ckopocthio 300 000 km/c.

1 nk =206 265 a.e.=3,26 cB.r.= 30,86 - 10%km.
1 cB.r. =9.46 - 102kM=63 240 a.e.=0.3 k.
10% ik = 1 kK (KUIonapcex);

108 nk = 1 Mnxk (Meranapcex).
O4eBUIHO, YTO PACCTOSIHUE JI0 3BE3/Ibl B MAPCEKAX JIETKO BHIUUCIUTD 10 hopMyIie:
D=1/n

Ecnu u3BecTHBI BUMMast 3B€3/{Hasl BEJIMUMHA U PACCTOSIHUE 10 3BE3/bl, A0COITIOTHYIO

3BC3JIHYIO BCIIMYUHY MOKHO BBIYHUCIIUTD 110 (bopMyne



M=m+5-5IgD
rac D— pacCTosAHUEC 10 3BC31bI B ITaPCCKaX.

Ecau u3BecTHBI BUAWMas 3BE3/JHAS BEJIMUYMHA U 3HAYCHUC IT'OANYHOTO IMapauiaKkca

3Be3bl, hopmyna (6.10) nmpumer BuA:
M=m+5-5Ign

OI[HOﬁ 13 BOKHEUIINX XapPaKTCPUCTHUK 3BC3bI ABJIACTCA €€ Macca. Maccy 3BC3bI B

maccax CoJiHIIa MOKHO BBIYUCIUTH IO (hopMmyIe.
p/M=389 1070194 M

rac |L — macca 3BC3blI,

M — abcomoTHas 3BC3Has BCIIMYNHA 3BC3bI.

Omnpenenenuie cpeaHeil IIIOTHOCTU 3B€3/1bl, IIPU U3BECTHOM €€ Macce U pa3Mepax,

BO3MOYKHO 110 hopmyIie:

p=3 n/4 nR3

Tpetuii 3akon Kemnepa, yrouneHHbI HbI0TOHOM, TTO3BOJISIET ONPEAETUTH MACCy

BU3YAJIbHO — JIBOMHOM 3BE3/IbI, €CJIM U3BECTEH €€ MTapaJlIaKC.

A — Oosnb1Ias Moyoch OpOUTHI CHYTHUKA, BBIPAXKEHHAs B a.€., T — nepuoy
oOpalIeHMsl CIIyTHUKA OKOJIO TJIABHOM 3BE3/1bl, a; — OOJIbILAs [T0JIyOCh 3€MHOM
opouTsl, T; — nepuon obpaienus: 3emian Bokpyr CoJiHIla, m1 U M2 — Macchl 3BE3/1,

M u m; — Maccel CoitHIa ¥ 3eMIIn

Tak kak OoJbIIast TOTYOCh 3eMHOM opOuTHI paBHa 1 a.e. u monoxkus T,=1, m,=0,

MacCChI 3B€3/1, BBIPAXKCHHBIC B MacCax COJ'IHHa, MOXHO BBIYHCJIIUTH I10 (bOpM}’J'I@



mi+my=as*Mo /n3T?

Xoxa padoThI:

1.JlaliTe onpeneneHus MOHATUAM

CBeTHUMOCTB 3B€3bI

Buanmast 3B€31Has1 BeTUYUHA

AOcomroTHas 3B€31Hasl BEIMYMHA.

2. I{OHOJIHI/IB PUCYHOK HGO6XOI[I/IMI>IMI/I 6YKB€HHI>IMI/I 0603H8}I€HI/I}IMI/I, BBIIIOJTHHMB

CIICAYIOIINE 3aaHUS

a) BBCAUTC ITOHATUC I'OJUYIHOIO ITapajljIakCa

0) 3anummuTe GopMyIbl IO KOTOPHIM, MOKHO ONPEACIUTh PACCTOSIHUS 110 3BE3] (B

ACTPOHOMHUYCCKHX CANHHUIAX U HapceKax), CCJIM U3BCCTCH HX IIapaJllIaKC

3. 3anuuIMTe COOTHOLICHUSI MEXIY €IMHULIAMU

CB.JICT

1 k. =
k.= a.e.
lok.= KM.

4.0npenenute pacCTOSHUE A0 3BE3]1

Paccrosiaue o

["'ognuHbIi HccnenoBarenb, rojibl
3Be3na 3BE3 bl
rapajrakc oIpeseseHus mapajakca
K CB. JIET
61 JleOens 0,296" ®. beccenn, 1837-1838
o JIupsr 0,123" B. Ctpyse, 1835-1837
o 0,754" T. I'ennepcon, 1833-1839




IlenTaBpa

1. 3Has BUAUMYIO 3BE3/IHYIO BETMYMHY 3Be37( M) U MOJIb3YSICh JaHHBIMU 3aJJaHUS

4, onpenenute UX aOCOIIOTHBIC 3Be3AHbIC BKeIMYMHbBI ( M) 1 cBeTuMocTh ( L)

3Be3na m M| L

61 JlebGens 5.22

o, JIuper 0.03

o IlenraBpa | -0.27

6.3anoaHuTe Ta6J'II/IHy C XapaKTCPUCTUKAMH KJIACCOB 3Bé3I[HI>IX CIICKTPOB

XapaKkTepPUCTHKA CIIEKTPAIbHBIX KIIACCOB
Kiace .
TeMIepaTypa, 3BE3 BT
CIICKTpa LBET 0COOEHHOCTH
‘103 K
@)
B
A
F
G
K
M
L

7. Jln1g nepeMeHHOU 3Be3/1bl B MAKCUMYME OJIECKa MAaKCUMYM HU3Jy4EHHUS MPUXOIMUIICS
Ha JJuHY BOJHBI 414 HM, a B MUHUMYME OJieCKa — Ha JUIMHY BOJIHBI 527 HM. Kak
MU3MEHWIACh TEMIIEpaTypa 3BE3/bl?

8. Haiigute pasMepsl 3Be3Abl AJIbTaup, €CIM €€ CBETUMOCTh paBHA JIECATH
ceetumoctsm ConHila, a Temmneparypa dporochepsr T= 8400K




9. C mnomompo uHTEpPEepoMeTpa HU3MEpPEH YrioBOW AuaMeTp 3Be3lbl Peryi.

Onpenenure paguyc 3TOM 3Be31bl B paguycax CoJlHIA, €CIU €€ TOAUYHBIN MMapaIake
0,039”
Paznen 3. Crpoenue u 3Bosonust Beesrennoit

Tema 3.1 Hama I'anakTuka, ee COCTaB M CTPOEHHUE.
IpakTnueckas padora Ne 4 «M3yueHue cocTaBa U CTPOEHHUS IAJTAKTHKHI
«MUI1e4HBIH MyTH».
eab padorbi: [103HAKOMUTHCS C XapaKTEPUCTUKAMU TUTAKTUKN «MIICUHBIA TyTh»
Xox padoTsl
1. 3akoHuUTE TPEAJIOKEHUS

lamakThKa — ..o,

Muteunbid [IyTh —3TO ..oovveiiiiii
Haubonee muioTHas nieHTpaibHast 00J1acTh HAIIeH 4{49 TR
["anakTuku pacnoynoxeHa B

V0k3: 131151, SR 2
Y HABBIBACTCS . euvvvennieanneannneannennn.

['pymnmbl u3 Gonbioro uncna 3se3 ] B ["anakTuke

HA3BIBAKOT ..viiiiaeeeeeeeeeannn IpUMEPOM Connye
KOTOPBIX SABIITEOTCS «eeeeeennnnnnennnnnen a5 A
Hunonaocenu

2. Ha pucyHKe OKa3aHO CTPOEHHE HallleH
[Nanaktuku (Bug ¢ «pedpar). Ykaxute nonoxxkenne Conxna B ['agakTuke 1 OCHOBHBIE
€€ CTPYKTYpPHBIE 3JIEMEHTBI: PO, TUCK, T'ajlo, KOPOHY, LEHTPAIbHOE CI'YIIEHHE

(6ammx).

[Homoxeuune

ComnHiia

3. Bo6pa3ute cxeMaTuyHO Halry ["alakTUKy B BUJIE «CBEPXY» U CTPEIKaMU YKaKUTE

nosioxkenre CoJIHLA, PO, COUPATIbHBIE pyKaBa

4. 3anoaHuTe TaOIMILy, COAEPKAIIYIO o0lre cBeaeHus o ["anakTuke



YucieHable

XapakTepUCTUKHU [ anakTuku
3HAYECHHUS

Pa3mep (auamertp), Kk

Paccrosinue COJIHIIG OT OCHTpPA FaJ'IaKTI/IKI/I, KIIK

JluneliHas CKOPOCTh OOpaIlleHUs BOKPYT sjipa (Ha pacCTOSIHUE OT
nentpa ["amaktuku g0 ConHila), KM/C

[lepuon obOpatenus (moaHbld 060poT ConHIA U 3BE3] B €TI0
OKPECTHOCTSIX BOKPYT LieHTpa ["aakTuku), MJIH JeT

Macca (B maccax ConHiia)

Bo3spacr, mupna ner

5. VI3 nepevmnciieHHOro cocTaBa «HaceJleHus» [ anakTUKX BBITUIITUTE OTIAEIBHO
OOBEKTHI, OTHOCSIIIMECS K TaJI0 U IUCKY

1) KpacHbIE TUTAHTHI; 2) AOATO TEepHOANIECKre IedenIbl; 3) ToayObie TUTAHTHL; 4)
KOPOTKOIEepHOoInYecKue nedenipl; 5) KpacHble Kapiuku; 6) ra3omnbuieBbie o0aka; 7)

IIapoOBbIC 3BE3IHBIC CKOIIJICHUA, 8) pacCCAaHHBbIC 3BE3IHBIC CKOITJICHUS.

6. Y 3Be3anl AnbTaup (a Opina) roquyHbiil napaiuiakc pasex 0,198", coocTBeHHOE
nerkenue 0,658" u mydeBast ckopocTh -26,3 km/c. Onpenenure TaHreHIIUAIbHYIO U

MMPOCTPAHCTBCHHYHO CKOPOCTH 3BC3/bI.

Tema 3.3 ®usnyeckasi NPUPoOAA M IBOJOLNS 3Be3/1. /IBoiiHbIE, HOBbIE U

CBCPXHOBbLIC 3B€3/IbI.

IIpakTtuyeckas padora Ne S «OmnpeaesieHHe OCHOBHBIX XapaKTePUCTHK 3BE3.

Onpenesienne CKOPpOCTH ABHKEHUS 3BE31 B ["anakTuke.

1. Pasbepute pemenue 3anauu. [lapannaxc 36e30vr Apxkmyp 0,085”. Onpedenume paccmosinue 00

36e300bl.
HMano: Pemenwue.

p =0,085"| 3anummure GopMyy AJs ONpeeNeHIs PACCTOSHUS: | = 1
£



HaiiTn: IloncraBpTe 3HAYECHUS: 1 = 1
0,085

r-2 BrIpasute paccrosiHue B CBETOBBIX rogax: 11,8-3,26 ~ 38

~11,8nx

OTtBeT: paccrosgHue 10 38316l ApKTYp 38 CB. JIET.
2. Pa3bepuTte pemienue 3angaun. Ecau 061 no opoume 3emau 08ueanacs 36e30a ¢ makou dtace Maccou,
kax y Connya, kakog 6vi ObL1 nepuood eé oopawenus?

Hano: Pemenue.
3
A=1ae. 3anuumte GOpMYITy 1S ONIPEETEHUS MACChl IBOWHBIX 3BE3M: M, + M, = —-
A3
m: +mz2 = 2M 10 [Tpeobpasyiite popmyity, BeIpa3uB nepuon oOpamenus 38é3a: 7 = [———
m, +m,
13
Haiitn: IloacraBrTe 3HAaUeHUS: 7T = E ~0,7
T-? OTBeT: niepuoy oOparieHust 38€371 ObLT ObI paBeH 0,7 JeT.

3. Pa3bepurte pemenune 3anaun. Bo cxoavko pas [lened 6onvwe Connya?
CBETUMOCTh U TEMIIEPATypPy MOBEPXHOCTH 3BE3]IbI BBHIMUIIUTE M3 TaOIUIBI «OCHOBHBIC CBEJICHUS O
HamOoIee IPKUX 3BE31aX, BUTUMBIX B Poccumy.

Mano: Pemenue:

2
L =16000 3anummTe GOPMYITy JUIS ONpeeNeH s paayca 3Be3abl: R = /L (1:'_—(9)

2
T =9800 K I[MToxcraBeTe 3HAYEeHUA: R = \/16000(@j ~ 47

9800
Te=6000K
HaiiTu: OTtBet: Jlened 6onpme Comnia B 47 pas.
R-?

4. Pemute 3anauy. l[lapanniakc 36e3061 /lene6 0,005”. Onpederume paccmosuue 00 36e30bl.
5. Pemmre 3amady. V odeoiinot 36e3061 nepuood oopawenus 100 nem. Bonvwas nonyoce opoumut 40
a.e. Onpedenume cymmy mMacc 080UHOU 36€30bl.

6. Pemmre 3amauy. Bo cxoavko paz Kanenna 6onvwe Connya?

7. Pa3zbepute pemenne 3amaun. Cobcmeennoe Osudicenue 38e30vl cocmagisiem 0,27 6 200.
Paccmosinue 0o neé 10 nk. Kaxosa maneeHyuaibHas ckopocms 36e30b1?

Jlano: Pemenne.

wu=0,2" 3anummTe GOpMyITy A ONPEENIeHNs] TAHT €HIIUAIBbHON CKOpOCTH: V, = 4,74 - y1- ¢
r=10 ok PaccunraiiTe TaHr€eHIMANBHYIO CKOPOCTh 3B€31bl: V, =4,74-0,2-10~9,5

Haiitn: OTBeT: TaHTCHIIMAIBbHAS CKOPOCTh 3BE3/1bI 9,5 KM/C.

v, =7

8. Pasbepute pemienue 3amaun. B cnekmpe 36e3061 uz 3adauu Ne I cmewenue nunuu cenus 5876

o [
A coctapiisieT 0,6 A . Onpedenume nyuesyio CKOpocms 36e30bl.
Hano: Pemenne.



[0}
A, =5876 A | Banumute GopMyiTy LUl OIpPEAETIeH s Ty4eBOH CKOPOCTH 3B€3/1bl IPU TOMOILH

AL
CIEKTPaJIbHOr0 aHa/In3a Ha ocHoBaHuM 3¢ dexra Jlonnepa: v, = ——c, rae
0

¢ =3-10° m/ ¢ - ckOpoCTh cBeTa.

v, =7? PaccunTaiite 1y4eByr0 CKOPOCTb 3BE3/IBI: V, = %3 -10® =30633m/c ~ 31xm/ ¢

OTBeTt: my4eBasi CKOpPOCTb 3Be37bI 31 KM/cC.

9. Pasbepute pemenue 3amaun. Onpeodenume npoCmMpaHCMEEeHHYIH0 CKOPOCHb 36€30bl, UCNOIb3Y5
omeemul k 3a0avam NeNe [ u 2.

Hano: Pemenmne:

vV, =9,5km/c| 3anummmre Teopemy Ilmdaropa juid onpeneneHnss NPOCTPAaHCTBEHHOW CKOPOCTH

3BC3bI:

v, =31lxm/c ' v=,/v? +V? . PaccunTaiiTe IpOCTPaHCTBEHHYIO CKOPOCTH 3BE3/IbI:

HaiiTn: v=+95%+31% ~ 32

v-? OTBeT: MPOCTPAaHCTBEHHAsI CKOPOCTH 3BE3/1bI 32 KM/C.

10. Pemmre 3amauy. Cobcmeennoe dgudicenue 36e3061 cocmasisiem 0,17 ¢ 200. Paccmosinue 00 neé
50 nx. Kakosa maneenyuanvbHas cKOpocmy 36e3061?
11. Pemmre 3anmauy. B cnekmpe 36e3061 u3 zaoauu Ne 4 cmewenue 1ab60pamopHol OIUHbL 8OIHLL

o o
5000 4 coctasinisier 0,17 4. Onpedenume nyuegyro ckopocms 36e300bl.
12. Pemmre 3amauy. Onpedenume nNpoOCMPAHCMBEHHYIO CKOPOCHb 36€30bl, UCNOIb3YS Omeemvl K
3a0auam NeNe 4 u 5.

Jlureparypa

OcHoBHas JuTEpaTypa:

1. Keccenbman, B. C. Bcs actpoHOoMusi B OJHOM KHHUTE (KHUTA JJIi YTCHUS IO
actpoHoMmum) [DnektpoHHbiit pecype] / B. C. Keccenbman. — DIeKTpOH. TEKCTOBBIE
nanuele. — VbkeBck: PerymspHas u  XaoTudeckas JuHaMuKa, HWHCTUTYT
KOMIIBIOTEPHBIX uccnenoBanuii, 2017. — 452 c¢. — 978-5-4344-0435-8. — Pexum
noctyna: http://www.iprbookshop.ru/69345.html

2. Tonunsckas, ['.II. BHyTpeHHee cTpoeHue U IBOJIONMS 3BE3]: ydyeOHOe mocodue /
I'.Il. Tonunbckas.— Mocka; bepmun: Jlupekr-Menua, 2016. — 271 c.: w1, — Pexxum
JIOCTyHa: o MIOJIIHUCKE. — URL:


http://www.iprbookshop.ru/69345.html

http://biblioclub.ru/index.php?page=book&id=273674. — bubmiorp. B ku. — ISBN
978-5-4475-3997-9. — DOI 10.23681/273674. — TexcT: 3IeKTPOHHBIH.

3. Tommneckas, I['.Il. ®dusuka mex3Be3gHOM cpeapl: ydueOHoe mocobue / T.IL
Tonunbsckas— MockBa; bepnun: Jupext-Menua, 2016. — 197 c.: un. — Pexum
JIOCTyMaA: o TIOJIITHUCKE. URL:
http://biblioclub.ru/index.php?page=book&id=276178. — BH6J11/10rp B kH. — ISBN
978-5-4475-4003-6. — DOI 10.23681/276178. — TekcT: 37€KTPOHHBIN.
JlonmosiHUTEIbHASA JIUTEpaTypa:

1. Yapyrun, B. M. ActpoHomus [ DneKTpoHHBIN pecypc|: yauedbnoe mocobue s CIIO
/ B. M. YUapyruH. — DJneKTpoH. TeKcToBble naHHbie. — CapartoB: [IpodobpazoBanue,
At ITu Ap Menua, 2019. — 236 ¢. — 978-5-4488-0303-1, 978-5-4497-0184-8. —
Pexxum noctyna: http://www.iprbookshop.ru/86502.htmi

HNHuTepHer — pecypcsl:

https://www.google.com/sky/ - caliT st 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/ - caiitr Pocaneproarom


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

		2021-08-23T16:55:58+0300
	Шебзухова Татьяна Александровна




