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MeToanueckue ykazaHus

IO BBITIOJIHEHUIO MPAKTUYECKHUX paboT
o pucuuiuinae « ACTPOHOMMS »
JUTSL CTYZICHTOB HATPABJICHUS ITOATOTOBKH /CIICIIHATHbHOCTH
23.02.07 TEXHUYECKOE OBCJIVKUBAHUE U PEMOHT JIBUTATEJIEN,
CUCTEM U ATPETATOB ABTOMOBUWJIEA
mdp ¥ HANMEHOBAHUE HAMIPABIICHHS TIOJITOTOBKHU/ CIIEIUAIIEHOCTH

(3JIEKTPOHHBIN JOKYMEHT)




Meronuueckne  ykazaHus ISl TPaKTHYECKHX  paboT 0  JUCHMILIAHE
«ACTpOHOMHUS», COCTaBJIEHbI B CcOOTBeTcTBUM ¢ TpeboBanusimu OI'OC CIIO,
npeaHa3HavYeHbl I CTYACHTOB, oOydarommuxcs mo crenuanbHocT CIIO 23.02.07
Texnuueckoe OOCTYy)KMBAaHHE€ M PEMOHT JIBUTATelIed, CHCTEM U arperatros
aBTOMOOMJIEH

Paccmotpeno Ha 3acemannu [T1IK xomremxa [Isturopckoro nacturyTa (punnan) CKOY

[Tpotokon Ne 8 ot «22» maprta 2021 r.



MeTtoanyeckue yka3zaHusi A1 NPAKTHYECKUX padoT

MeToaudyeckne YKa3aHus IPU3BaHbl OKa3bIBaTh IOMOIIbL CTyJECHTaM B U3Y4YECHHUHU
OCHOBHBIX TOHSTUWA, UJIEH, TEOPUHA U MOJIOKECHUN JUCLUIUIMHBI, U3y4aEMBIX B XOJE

KOHKPETHOTO 3aHSITHS, ClIOCOOCTBOBATH PA3BUTHIO MX YMEHUN U HABBIKOB.

Heasimu npoBeeHUS TPAKTUYECKUX 3aHATUN SBIISIFOTCS:

- 00o0O0mIeHne, cucreMaTu3alus, YyriayOJleHHe U 3aKperuieHHe IMOJIyYeHHBIX
TEOPETUYECKUX 3HAHUU

- (opmupoBaHHe YMEHUI MIPUMEHSATD MOJYyYEHHbIE 3HAHUSI HA MPAKTUKE, a TAKKe
peanu3aius eUHCTBA HHTEIUICKTYaTbHON U MPAKTHIECKOU IeATeTLHOCTH.

1. TlosicHUTeILHAS 3aNIMCKA

B pesynbrare ocBoeHus: y4eOHOM AMCHUILIUHBI «ACTPOHOMUSY OOyUYaIOUTUHCS
JOJKEH YMeTh:

— HWCMOJIBb30BaTh pa3IMYHbIC BUJbI [MO3HABATEILHON AEATEIILHOCTH JUIS PEIICHUS
aCTPOHOMHYECKMX  3aJa4, TNPUMEHATh OCHOBHBIE  METOJbl  MO3HAHUSA
(HabmrofeHue, ONMCAaHUe, U3MEPEHUE, SKCIIEPUMEHT) JJISl M3YUEHUs Pa3IMUHbIX
CTOPOH OKPYXAFOIIECH IEUCTBUTEIIBHOCTH;

— HWCTONB30BaTh Pa3IMYHbIE WCTOYHUKU U TIOMyYeHHS WH(DOpMAITH, a TaKkKe
OLIEHHMBATH €€ IOCTOBEPHOCTH;

—  aQHAM3UPOBATH U NPEACTABIISATH MH(GOPMAIIMIO B PA3IMYHBIX BUIAX;

— OOBSCHATH BUAMMOE TIOJIOKCHUE W JBIDKEHHE HEOECHBIX Tel MNPUHIUIIAMU
OTIPEICNICHNsI MECTOTIOJIOKEHHUSI U BPEMEHHU 10 aCTPOHOMHYECKUM OOBEKTaM,
o0/laaTh  HaBBIKAMH  TPAKTHUYECKOTO  KCIIOJIB30BAHUS  KOMITBIOTEPHBIX
TIPUJIOKEHUM JIJ1s OTIPEIeTICHsT BUIa 3BE3IHOTO He0a B KOHKPETHOM ITYHKTE ISt
3a1aHHOTO BPEMCHU;

— TPUMEHSTh TPUOOPETEHHBIC 3HAHWS JUIA PEHICHUS TPAKTHUECKUX —3a/1ad
TOBCEIHEBHOM JKU3HU,

—  TNIPUBOJUTH MPUMEPHI MPAKTHYECKOTO MCTIOIB30BaHMS aCTPOHOMHUYECKUX 3HAHUM
0 HeOSCHBIX TeJlaX U UX CHCTeMaXx;

— WCTOJNB30BaTh €CTECTBEHHO-HAYYHBIE, OCOOCHHO (PH3MKO-MAaTEMaTUUECKUEC
3HAHWA JJIs1 OOBEKTUBHOTO AaHAIM3a YCTPOWCTBA OKPYXKAIOIIETO0 MHpa Ha
npuMepe  JOCTHKEHUM  COBPEMEHHOM  acTpo(pu3MKM, aCTpOHOMHU U

KOCMOHAaBTHKU.



B pesynbpTare ocBoeHuUs yueOHOM TUCIUILTUHBI 00yUYaIOLIUIICS TOKEH 3HATh:

NPUHITUIHAIGHYIO POJIb aCTPOHOMHH B TO3HAHWH (DyHIaMEHTATHHBIX
3aKOHOB MPUPOJBI U COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA;
bu3MYeCcKyl0 MPUPOY HEOECHBIX TEN M CUCTEM, CTPOCHUE U IBOJIIOIHIO
BceneHHol, MpOCTpaHCTBEHHBIC M BpEMEHHbIC MacmTaObl BceneHHOMH,
HamOoJiee Ba)KHbIE ACTPOHOMHYECKHE OTKPBITHUS, ONPEICIUBIINE pPa3BUTUE
HayKH U TEXHUKH,

CMBICI TaKuX TOHATHM, KaK: aKTUBHOCTb, AacTEpPOMJl, AaCTPOHOMHMS,
acTpodusuka, armocdepa, 60711, BO3MYIIECHHSI, BOCXOJ CBETHJIA, BpallleHUE
HeOeCHBIX Tel, BecenenHasi, Bemblika, ["anakTika, TOPU30HT, 3aTMEHHUE, BUJIbI
3BE€3]l, 30/IMaK, KaJeHAapb, KOCMOJOTHS, KOCMOHABTHKAa, KOCMOC, KOJIbIIa
IJIAaHET, KOMETHI, KpaTep, KyJIbMHUHALMS, OCHOBHBIE TOYKH, JIMHUU H
IJIOCKOCTH HeOecHOoU cdepbl, MarHUTHas Oyps, MeraranakTuka, MeETEop,
METEOPUT, METEOPHBIE TEJIO, MOXKIb, MOTOK, Mieunbld IlyTe, mMoOps u
Matepuku Ha JlyHe, HeOecHas MEXaHHKA, BUJIUMOE U PEAbHOE JBUKECHHUE
HEeOECHBIX TENl U WX CUCTEeM, oOcepBaTopusi, OopOWTa, IJIaHETa, MOJSIPHOE
CUSIHUE, TMPOTyOepaHell, CKOIUICHHE, CO3Be3Ius M UX Kiaccuduxaus,
COJIHEYHAs] KOPOHA, COJIHIIECTOsIHUE, cOCTaB COJTHEYHON CUCTEMBI, TEJIECKOII,
TEPMUHATOP, TYMAHHOCTb, (a3bl JIyHbI, hoTochepHbie dhakensl, Xxpomocdepa,
yepHasi Ablpa, DBOIIOLHUS, SKIUITHKA, SIIPO.

Pa3znen 2. YcerpoiictBo CoIHEYHOM CHCTEMBI

Tema 2.1. CoJiHile, €ro cocTaB M BHyTpeHHee cTpoeHue. CojIHeYHasi AaKTUBHOCTD.

IMpakTuueckas padora Nel: «Kondurypamnuu miaHeT ¥ 3aKOHBI JIBH)KCHUSI TUTAHET.

Onpenenenue paccTossHUNA U pa3mMepoB Ten B COTHEYHON CUCTEMEY.

Heab padoThi: M3YyUNUTh XapaKTEPUCTUKU IIaHET COJIHEUHOUW CHCTEMBI, UX CXOJICTBA

1 0COOEHHOCTH.

Teopernuecknii MmaTepuaJl.

B nentpe ConnHeunol cuctembl HaxoauTcs: ConHIle, BOKPYT KOTOPOTO MO CBOUM

opOuTaM JBUTAIOTCSA BOceMb IiaHeT: Mepkypuii, Benepa, 3emis, Mapc, HOmurep,

CarypH, ¥Ypan, HentyH.



Ho 2006 r k 3TOM rpynmne miaHeT oTHocuTcs W IlmyToH, oH cumTancs 9-i
miaHeTod or CoJHIA, OJHAKO, M3-3a €r0 3HAYUTENbHON oTnaireHHocTH oT CoJiHLa U
HEOOJIBIINX Pa3MEPOB, OH ObLI MCKIIOYEH W3 3TOr0 CHUCKA M Ha3BaH IJIAaHETOM-
KapJMKoM. BepHee, 3TO 0/1Ha U3 HECKOJIBKUX IIJIAaHET-KapauKoB B nosice Konmnepa. Bee
YKa3aHHbIE BBIIIE IUIAHETHl MPUHATO JEIUTh HA JIBE OOJIBIIME TPYIIIbI: 3€MHAas
Ipynna ¥ Tra3oBble TMIAaHTHL. B 3€MHYIO IpyIIly OTHOCAT TaKHe IUIAHETHI, Kak:
Mepxkypuii, Benepa, 3emsiss, Mapc. OHn OoTau4aroTcs HEOONBIIMMH pa3MepamMu U
KaMEHUCTOM IOBEPXHOCTBIO, @ KPOME TOr0, PACIOJIOKEHBI OJIMKE OCTalbHBIX K
Connny. K razoesiM rurantam otHocaT: IOmurep, Carypn, Ypan, Henryn. [lnsg Hux
XapaKTepHbI OOJBIINE Pa3MepPhl U HATMYUE KOJIEL, MPEACTABISAIOIMUX COO0M JIESIHYIO
IIBUIb U CKAIACTBIE KyCKU. COCTOAT 3TH IIJIAHETHI B OCHOBHOM U3 ra3a.

Xoa padoTsI
1. Kakue mi1anernsl BXoadaT B coctaB CoJIHEeYHON cCHCTEMBbI?
2. llepeyncinTe MJIAHEeThI B MOpsiAKe yaajeHus ux ot CoyHna
3. Iloab3ysicb CHPAaBOYHBIMHM [JAAHHBIMH Y4YeOHUKA, 3alOJHUTE Ta0JULy C

OCHOBHBLIMH (PU3UYECKUMH XaPAKTEPUCTUKAMU IIAHET 3€eMHOM IPynibl

DU3NYECKNE XapaKTEPUCTUKH TIAHET Mepxypuit | Benepa | 3emna | Mapc

Macca (B maccax 3emiin)

Juametp (B tnameTpax 3eMJin)

[110THOCTD, KI/M°

ITepuon BpamieHus

AtMocdepa: naBiaeHre, XMMUYECKUM COCTaB

Temneparypa noBepxHocTH, °C

Hucno cnyTHUKOB

Ha3BaHus criyTHUKOB

3anoaHuTe Ta6JII/IHy, C,Z[CJ'I&fITC BbIBOJABI M YKA)XXHTC CXOACTBA W Pa3lIMdvid MCKIY

MJIaHEeTaMU 3€MHOM TPYMIIBL.



4. IMoab3ysicb CHpaBOYHUKAMH, 3alOJHHUTE

(l)l/l3l/l‘leCKl/IMI/I XapaKTEPUCTUKAMU TUVIAHET-TUT'AaHTOB

TalJMIly € OCHOBHBIMH

duznyeckre XapaKTePUCTUKH TIIIaHET FOnumep

Camypn | VYpan

Henmyn

Macca (B maccax 3emJin)

Juametp (B tnaMeTpax 3eMJiin)

[110THOCTD, KI/M>

ITepuon BpamieHus

AtMmocdepa: Temmneparypa, °C; XUMHUUECKHI

COCTaB

Yucno CryTHUKOB

HazBanus cambix KPYIIHBIX CITYTHHKOB

3anojHuB Ta6JII/IIly, CI[GJI&ﬁTG BBIBOJAbBI M YKAXHUTC CXOACTBA W pa3induAaA MCKIY

IITaHETaMHU-TUTaHTaMU.

5. IlpoBennTe KavyecTBEHHOE CPABHEHHE CBOICTB INJIaHET 3eMHOW TIpynmnbl M

INTAHET-TUTAHTOB. HCHOHLSyﬁTe IIpHK 3TOM CJIOBA: «BBICOKAA», «HHU3KaAM, «OO0JIBITIAS

uT 0 B BBIBOAC YKAKWUTC NPUHIOHUIIMAIBHOC OTJIMYHC IIJIAHCT 3EMHOM rpynmnsl OT

INTaHCT-TUTAHTOB

XapaKTepUCTUKHU [ImaHeTsI 36MHOM TPYIIIIBI

ImaHEeThI-TUTaHTHI

Paccrosuue ot CosHila

Pa3zmep

Macca

ImoTHOCTE

Atmocdepa

CnyTHHMKH / KOJIbIIQ

6..PaccunTaiite cpegnee paccrosnue ot Carypna go Cosanua.

3Be3anbiil nepuoj Bpaienus: Carypua Bokpyr Connua T=29,5 roga




7. Kakoii Bua Oyaer umeThb Koybo CaTypHa Ui HA0M0AAaTe 51, HAXOASIIET 0Cs

Ha 3KBATOPE€ U HA MOJIOCaX CaTypHa?

MecTonosoxeHue Ha0JIroaTess Bun xonsiia CatypHa 1 HaOIro1aTens

Ha skBarope Caryphna

Ha nomtocax Catypna

8.3aKOHYMTE MPEIIOKEHUS

- OCOOEHHOCTBIO BpALLEHUS TUIAHET - TUTAHTOB BOKPYT OCH SIBJIIETCA TO, YTO OHH. . ..

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

- CnytHuk CatypHa.....0051a7aeT MOIHOM atMochepoil, cocTodieil B OCHOBHOM U3
azora.

- IlmaHeThl — TWraHThl MMEKOT MaJIYIO CPCAHIOKO INIOTHOCTBH IIO IIPHUYHMHE TOIO,

- CylecTBOBaHME KOJIEL OOHAPY>KEHO y IUIAHET - TUTAHTOB: ..
- FOnuTep usnydaer 3HaUMTENHHO OOJIBbIIIE TETUIOBOM DHEPTHH, YEM TOJydaeT €€ OT
CouHua. [IpuunHOM 3TOr0 MOXHO CUUTATh......
9.0TBeThTE Ha BONPOCHI
- YV kaxkoil mjaHeThl caMblii OOJBIIOW Tepermaa JAHEBHOM M HOYHOM TeMIiepaTyp
TTOBEPXHOCTH ?
- Uem oOyciioBiieHa BBICOKAsl TeMIIepaTypa Ha MOBEpXHOCTH Benepni?
- Kak Ha3pIBaeTCs IUIaHETa 3€MHOM TPYIIBIL, CPEIHSS TEMIEPATypa MOBEPXHOCTH
xoTopoii Hke 0°C
- YV kakoil ruiaHeThbl 00JIbIIIast 4acTh MOBEPXHOCTH TTOKPHITA BOAOH ?
- ¥ KaKko# miIaHeTbl B COCTaB O0JIAKOB BXOJIAT KaleJbKU CEPHON KUCIOTHI?
- IlnaneTsl, TeMepaTypa KOTopbix ObiBaet Boiie +400°C ?

- [Inanera, npakTUYeCKU HE UMeroIas aTMochepnl?

Tema 2.3 IliianeTs! 3eMHoi# rpynmnsl - 3emus, Mepkypuii, Benepa, Mapc.



IIpakTHyeckas padora Ne2: «PusuvecKkune yCJa0BUs HA MOBEPXHOCTH IJIAHET
3¢MHOM rpynmnb».
Heap padorhi: u3yunTh (U3MUECKHE YCIOBUS Ha IOBEPXHOCTH IIJIAHET 3€MHOMN
TPYIIIBL.

PyKkoBOACTBYSICh Y4EOHMKOM MO «ACTPOHOMHH» 3alOJIHUTE  CIETYIONIYIO

Ta0IuUILY:
Hasanme | YcnoBuoe | Cocrosiaue atMocgepsl Cpenn | Penved | Hamma | Cymiec
IUTaHETBl | 0003HAY. SISt NIOBEpX | Me U TBOBaH
TEMIIEp | HOCTH | COCTOS | e
atypa, HUE KU3HU
oC BOJIBI
Xum. IInotHOCTH | JIaBneHue
COCTaB.
Mepkypuii
Benepa
3emutst
Mapc

[Ipoananu3upyiite nanHbie Tabnuipl. [lo wToram aHamv3a 3amUIIATE KPaTKUAN

BBIBOJI.

Tema 2.4 Ilnanersi-rurantol: FOnurep, CatypH, Ypan, HenTyH, HX CIlyTHUKH H
KOJIbIIA

IIpakTuyeckas padora Ne3: «CpaBHUTENbHAS XapaKTEPUCTHUKA TUIAHETY.




Henb: Hayuntbes onpenensTb OCHOBHBIE XapaKTEPUCTHUKH 3Be3] (Maccy, CBETUMOCTb,
TEMIIEpaTypy, PACCTOSIHUE 10 3BE3/BbI.

Teopernyeckuii MmaTepuaJl.

Tak kak 3BE3AbI HAXOIATCA OT HAC HA PA3JINYHBIX PACCTOAHUAX, TO UX BUIUMBIC
3BC3AHBIC BCIMIMHBI HUYCTO HC I'OBOPAT O CBETUMOCTAX (MOM/;HOC‘mM U3lell€H1/lﬂ)
3BC3 . HOBTOMY B aCTPOHOMHUH, KPOMC ITIOHATHUA «BHANMAA 3BC31HAA BEIIMINHA),

HCIIOJIB3YCTCA IIOHATUC «a0COoJIFOTHAs 3BC31HAasA BCIIMYHNHA).

3Be31HbIe BeJIUYMHbI, KOTOPHIC HMENN ObI 3B€3/1bl, €CIM Obl OHM HaXOMUJINCh Ha
oJInHaKoBOM paccTostHuM (Do= 10 nK), Ha3bIBAIOTCS abCOMIOMHBIMU 36€30HbLIMU

geauqyunamu M.

Bces sHeprus, npoxodinas B €AMHULLY BPEMEHH Y€PE3 3aMKHYTYIO IIOBEPXHOCTD,
OKPYKaIOILYI0 TAHHBIA UCTOYHUK — ceemumocmsp L. OTHOIEHHE CBETUMOCTEN ABYX

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

CBETHMOCTD 3B€3/IbI IPONOPLMOHAIBHA MIIOMAAU NoBepXHOCTH hoTocdeps ( 4TR?)

¥ 4eTBEpPTOH cTenenu > QpexTuBHOM Temnepatypsl (T*)
L = 47R%cT*
Ecnu B kauecTBe 07HOI U3 3Be3/1 BbIOpaTh CONHIIE, TO
L/Lo=( R/Ro )?*(T/To)*
rje OyKBbI 0€3 HHJEKCOB OTHOCSITCS K JIFOOOM 3Be3/1€, a CO 3HaUKOM O -K CoJHITY.

Ecnu u3BectHa cBetuMocTh L 1 a3 dexkTrBHAS TeMIiepaTypa 3Be3bl, TO, UCTIONb3YS

dbopmyy (6.6), MOKHO BBIUUCITUTE PAIUYC 3BE3/bI, €€ 00beM U TIomaasb hoTocdepsl.

I[JISI OIpCACICHUA paCCTOSIHI/Iﬁ A0 3BC3]1 UCITIOJIB3YETCA METO/ IMapaljIaKkca. ToJbKO B

KauecTBe 0a3uca UCTOJIb3YETCS HE PaInyC 3€MIId, a CPETHUN PainyC 3eMHOU OpOUTHI.



VYTo51 T, o7 KOTOPBIM CO 3BE3/IbI ObLT ObI BUJICH CPEAHUI paguyc 3eMHOM OpOUTHI, a,
PacIoIOKCHHBIN TTEPICHANKYIISIPHO HAIIPABJICHUIO Ha 3BE31TY,

HA3bIBAETCHA 200UUHBIM napaiiaKkcom 36€30bl

B tex Cly4dasiaXx, Koraa yaacTcAa OIpCaACINTb 3HAUYCHUC 7T, paCCTOAHUC 10 3BE3AbI D

BBIYHUCIIsICTCS 110 (popMyie
D=a/sinmt

[Tapannakc Bcerna ouenb Mai (mensine 1”). [Toatomy hopmyry MOKHO 3amucath B

BUJIE:
D=206265"/ &t

B 3B€3I[HOI>1 ACTPOHOMHH PACCTOAHUA JO OAJICKUX 00BEKTOB HU3MCPAIOT B ITIAPCCKAX U
CBCTOBLIX I'0aX, TAK KaK HC TOJIbBKO KHJIOMCTP, HO AK€ aCTPOHOMHUYCCKAA CAWHUIIA

(a.e.) cnMIIKOM Masia JJig U3MEPEHHS PaCCTOSHUMN 710 3BE3/I.
Ilapcex (nx) — paccTosiHue, apauiake Jjs KOTOporo paseH 1”.

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

pacrpocTpansisichk co ckopoctbio 300 000 km/c.

1 nx =206 265 a.e.=3,26 cB.r.= 30,86 - 10%km.
1 cB.r. =9.46 - 10"%kM=63 240 a.e.=0.3 nk.
10° nx = 1 KOk (KUIomapcex);

10° nk = 1 Mk (Meranapcex).
O4eBH/IHO, YTO PACCTOSHHUE 0 3BE3/bI B IAPCEKAX JIETKO BBIYMCIUTE 10 (POpMYyJIE:
D=1/n

Ecnu u3BecTHBI BUIHMas 3BE3HAsA BEJIMYWMHA U PACCTOAHUC 1O 3BE3bI, a6COJIIOTHYIO

3BE3/IHYIO BEJTUYMHY MOXHO BBIYUCIIHUTH MO (hopmyJie



M=m+5-5IgD
riae D — paccrostHue 10 3Be3/1bI B IIapceKax.

Ecau u3BecTHBI BUJIMMas 3BC3/1HAs BCJIMYMHA 1 3HAYCHUC IT'OJUYIHOT'O IMapaJlIakCa

3Be31b1, popmyna (6.10) mpumeT Bu:
M=m+5—-5lgn

OnHOM U3 BaXKHEUIINX XAPAKTEPUCTUK 3BE3/IBI SIBISCTCS €€ Macca. Maccy 3Be3/1bl B

maccax COJIHI[a MOYKHO BBIYHMCIIHTE 1O OpMYIIE.
n/M=3,89- 10 %14 M

race L — Macca 3BC3bI,

M — abGcomroTHas 3BC3Has BCINYMHA 3BC3bI.

Onpenenenue cpeHEN IIOTHOCTH 3BE3/Ibl, TPU M3BECTHOM €€ Macce U pa3Mmepax,

BO3MOHO 110 (popMmyie:

p=23 /4 aR3

Tpernii 3axoH Kerutepa, yrouneHHbI HBIOTOHOM, IMO3BOJIIET ONPEAETUTD MacCy

BU3YAJIIbHO — JIBOMHOM 3BE€3/Ibl, €CJIM U3BECTEH €€ Mmapajiakc.

A — OobIast MoJIyoch OPOUTHI CITyTHUKA, BEIPAKEHHAS B a.€., T — Tepuo/
oOpalleHus CIIyTHHUKA OKOJIO TJIaBHOM 3B€3/1bl, ; — OO0JIbIIas MOJYyOCh 36MHOM
opoutsl, T, — nepuos odpamenus 3emau Bokpyr CoiHIla, m; ¥ Mz — MacChl 3Be31,

M u m, — Maccel CostHIa 1 3eMiin

Tak kak OoJibLIasi MOJIyOCh 3¢€MHOM OpOUTHI paBHa 1 a.e. u nonoxus T,=1, m,=0,

MacCChI 3BC3, BBIPA’KCHHBIC B MaCCax COJ'IHI_Ia, MOXHO BBIYMCJIMTD I1O (bOpMy.He



mi+mz=a**Mo /n°T?

Xon padoThI:

1.JlaitTe onpeeieHus MOHITUAM

CBETHUMOCTH 3BC3/1bI

Bunnmasg 3B€31Has BenuunHa

AOcomroTHas 3BE3QHAas BEINYHHA.

2. JIorioTHUB PUCYHOK HEOOXOIUMBIMU OYKBEHHBIMU 0003HAUYECHUSIMU, BBITIOJIHUB

CICOYIOIIHNC 3aaHNA

a) BBEIMTE MOHATUE TOJIMYHOIO Mapaliakca

0) 3anumute GopMyJibl IO KOTOPHIM, MOKHO ONPEAETUTh PACCTOSHUS 10 3BE3] (B

ACTPOHOMHUYCCKHUX CAMHUIAX U HapceKax), CCJIM N3BCCTCH UX IIapaJllIaKC

3. 3anuumMTe COOTHOLICHUS MEXY €AUHUIIAMU

CB.JICT

1 nk. =
lnk.= a.e.
lok.= KM.

4.0npenenute pacCTOSHUE 0 3BE3]1

Paccrosanue no

I'ognuHbI HccnenoBaTteinp, roabl
3Be3nma 3BE3/bI
napauiakc ompeesIeHHs mapajiakca
K CB. JIET
61 Jlebens 0,296" ®. beccens, 1837-1838
o, JIupel 0,123" B. Ctpyse, 1835-1837
o 0,754" T. T'ennepcon, 1833-1839




IlenTaBpa

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

4, onpeaennTe uX abCOIIOTHBIC 3Be3HbIC BKeaUunHbI ( M) 1 cBeTuMocTh ( L)

3Be3na m M| L

61 Jlebens 5.22

o JIupsl 0.03

o Llenraspa | -0.27

6.3anoyiHATE TAOJIMILY C XapaKTEPUCTUKAMH KIacCOB 3BE3/IHBIX CIIEKTPOB

XapaKTepUCTUKA CIIEKTPAJIbHBIX KJIACCOB
Kiacc .
TEMIIEpaTypa, 3BE3 b1
CIICKTpa LIBET 0COOEHHOCTH
‘103 K
@)
B
A
F
G
K
M
L

7. Jlng nepeMeHHOU 3Be3/bl B MaKCUMyMe 0JieCKa MaKCUMYM H3JIy4eHUS PUXOIUIICS
Ha JJUHY BOJHBI 414 HM, a B MUHMMYMe OJiecka — Ha JUIMHY BOJIHBI 527 HM. Kak
M3MEHWIACh TEMIIEpaTypa 3BE3/bI?

8. Hailimute pasMepsl 3Be3ibl AJbTaup, €CIM €€ CBETUMOCTh paBHA JIECSITH
ceetumocTsM CoiHila, a Temneparypa porochepst T= 8400K




9. C mnomoumplo HHTEpPEpOMETpa H3MEpPEH YIJNOBOW JuaMerp 3Be3abl Peryi.

Onpenenute paanyc 3ToM 3Be3bl B paguycax CoJiHIIA, €CIU €€ TOAUYHBINA Mapaijiake
0,039
Paznen 3. Ctpoenue u 3Bosonust BeesieHHoM

Tema 3.1 Hama I'anakTuka, ee coOCTaB U CTPOEHHE.
IpakTnueckas padora Ne 4 «M3yueHue coCcTaBa U CTPOCHUS IAJIAKTUKH
«MUJIeYHBIA MYTh).
Heab padorei: [[03HAKOMUTECA ¢ XapaKTEPUCTUKAMU TATAKTUKHU «MIIEUHBIN Ty Th
Xoa padoTnl
1. 3akoHUHTE MPEITIOKEHUS

lamakThKa — ..o,

Mieunsiii IIyTb —3TO ...
Hawnbonee niotHas neHTpaibHas 001acTh Halen 4{43 Rl
["anakTuku pacnonoxeHa B

(01e3: 151 17 1 S 2
M HA3BIBACTCS ..ooveeeeeeennnnnnnnnnns

['pynmbl U3 Gonbioro yucia 3se3n B [anmakTuke

HA3BIBAKOT ....vvvininneeeennnennnn [IPUMEPOM Connye
KOTOPBIX SABJISIOTCS .vvveennnennnnnnnnnnnnnn. a5 A
Hunonoocenu

2. Ha pucyHKke MOKa3aHO CTPOCHUE Haleh
["anakTuky (Buj ¢ «pedpar). Ykaxure nojoxxenue ConHua B ["anakThke 1 OCHOBHbIE
€€ CTPYKTYpPHbIE AJIEMEHTBI: A]Ip0, JUCK, TaJl0, KOPOHY, LIEHTPAIbHOE CTyILIEHUE

(6ammx).

ITomoxenue

ConHiia

3. M3o0pa3ute cxemaTU4HO Hally ["aJlakTUKY B BUJIE «CBEPXY» U CTPEJIKAMHU YKAKHUTE

nosnoxxenre CoiHua, Sapo, CIUpalbHbIE PyKaBa

4. 3anogHuTe TaOIUILy, COIEpIKAIIYIO 00IIMe CBeeHUs O [ amakTuke



YucieHurie

Xapakrepuctuku ['anakTuku
3HAYCHMUS

Pasmep (nuamerp), K1k

Paccrosinue COHHHG OT ICHTPA FaHaKTI/IKI/I, KIIK

JIuneliHas CKOPOCTh OOpAILIEHUs BOKPYT s/ipa (Ha pacCTOSHUE OT
nentpa ["anaktuku no ConHia), KMm/c

[Tepuon oOparenus (moaHbli o0opot CostHIla U 3BE3] B €T0
OKPECTHOCTSX BOKPYT IIeHTpa [ alakTUKH), MJTH JIET

Macca (B maccax CoiHiia)

Bo3spact, mupna ner

5. VI3 nepeyncieHHoro cocrtaBa «HaceIeHUs» | alaKTUKY BBITUIIUTE OTAEIIBHO
OOBEKTHI, OTHOCSIIUECS K Tajo U JUCKY

1) kpacHBIE TUTAHTHI; 2) T0ATO Nepuouyeckue redenpl; 3) roayobie TUTaHThI; 4)
KOpOTKoIepruoandeckue 1edenipl; 5) KpacHble KapiIuku; 6) ra3omnblieBble 001aka; 7)

IIapOBbIC 3BC3AHBIC CKOIIJIICHU S 8) paCCCAHHBIC 3BC3/IHBIC CKOIIJICHMUA.

6. Y 3Be3abl Anbtanp (a Opra) roguuHblil napauiakc paBen 0,198", cooctBeHHOE
newkenue 0,658" u mydeBast CKOpocTh -26,3 kM/c. Onpeenure TaHreHITUATBHYIO U

MPOCTPAHCTBEHHYIO CKOPOCTH 3BE3/IbI.

Tema 3.3 ®u3nyeckas NPUPOAA U IBOJIOLNSA 3Be3/1. /[BOlHbIE, HOBBIE U

CBCPXHOBBIC 3B€3/1bI.

IIpakTnueckas padora Ne 5 «OmnpenejieHrne OCHOBHBIX XaPaKTEPHUCTHK 3BE3.

OnpeneieHue CKOPOCTH ABMKEeHUsI 3B€3]1 B [asiakTuke».

1. Pa36epure pemenue 3amaun. [lapannaxc 36e30vt Apkmyp 0,085”. Onpedenume paccmosimue 00

36€300bl.
HaHo: Pemenne.

o =0,085" | 3anumute GopMymy AJisi ONIPEeICHUS] PACCTOSIHUS: | = 1
yo,



HaijiTu: IloacraBbTe 3HAUEHUS: | = L ~11,8nk
0,085
r-2? Bripazute paccrosinve B CBETOBBIX rogax: 11,8- 3,26 ~ 38

OTtBet: paccrosgHue 10 38e37b ApKTyp 38 CB. JIET.
2. Pazbepure pemenne 3anauu. Eciu 6vl no opoume 3emnu 0gueanracs 36e30a ¢ maxou ce Maccoll,
kak y Connya, kakos 6wl OvLl nepuoo eé oopawerus?

Hano: Pemenue.
3
A=1a.e. 3anuiute GOpMyITy JUIS ONPENETIEHUS MACChl ABOMHBIX 3BE3L: M, + M, = —
A3
m1 +m2 = 2M o) [Ipeobpasyiite hopmyiy, BeIpazuB nepuoj oopameHus 38é31: 7 = |——
m, +m,
13
Haijitu: IloacraBbTe 3HAUeHUs: 7 = E ~0,7
T-7? Oteet: nepuoy oOpaiieHus 38E31 ObLT ObI paBeH 0,7 JeT.

3. Paszbepute pemenue 3anauu. Bo ckonvko pas [ened 6onrvue Cornya?
CBETHMOCTh ¥ TEMITEPATypPy MOBEPXHOCTH 3BE3JIbI BBIMUIIUTE U3 TaOIHIbl «OCHOBHBIC CBEACHHS O
HanOoJiee SpKUX 3BE3/1aX, BUAUMBIX B Poccumy.

[MaHo: Pemienue:

2
L =16000 3anuiute GopMyiy Ui ONpeesIeHUs pajnyca 3Be3bl: R = JL (-I:I'_@j

2
T =9800 K IToxncraBbTe 3HaYeHUs: R = +/16000 [@j ~ 47

9800
T =6000 K
HaiiTu: Oteert: [lene6 6ompie Conrila B 47 pas.
R-?

4. Pemmmre 3amauy. [lapannakc 36e3061 [eneo 0,005”. Onpedenume paccmosinue 00 36e30bi.
5. Pemure 3amauy. V oeotinoti 36e3061 nepuoo oopawenusn 100 nem. bBoarvwas nonyocoe opoumot 40
a.e. Onpedenume cymmy mMacc 080UHOU 36€300bl.

6. Pemute 3anauy. Bo ckonvko paz Kanenna 6onvwe Coanya?

7. Pazbepure pemenue 3anaun. CobcmeenHoe OsudiceHue 38e30vl cocmagnsem 0,2” 6 200.
Paccmosnue 0o neé 10 nk. Kakosa maneenyuanbHas ckopocms 36e30ul?

HaHo: Pemenne.

wu=0,2" 3anumure Gopmyily JUIsl OpeAeIeHNs TaHTCHIIMAIbHON CKOPOCTH: V, = 4,74 - p1-T

r=10 ok PaccunraiiTe TaHr€eHIMANBHYIO CKOPOCTB 3Be3bl: V., = 4,74-0,2-10 = 9,5
HaiiTn: OTBeT: TaHTeHIIMATbHAS] CKOPOCTH 3BE3BI 9,5 KM/C.
v, =7

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

o o
A coctaBmsieT 0,6 A . Onpedenume 1yuesyro cKoOpocms 36€300bl.
MaHo: Pemenne.



o}
A, =5876 A | 3anummre GopMyiTy Ul ONPEEICHNUS JIy4eBOH CKOPOCTH 3BE3/IbI IIPH MOMOLIH

AL
CIIEKTPaJIbHOTO aHa/I3a Ha ocHoBaHuM >{dexra Jlomepa: v, = 70 , e
0

¢ =3-10% m/ ¢ - cKOpOCTH CBETA.

v, =7 Paccunraiite 1y4eByr0 CKOPOCTb 3BE3MbL: V, = 5(;;63.108 =30633m/c =3lkml/c

OTtBert: Ty4eBas CKOpOCTb 3Be31bI 31 KM/C.

9. Pas306epure pemenue 3amauu. Onpederume NPOCMPAHCMBEHHYIO CKOPOCHb 38€30bl, UCHONb3)S
omeemul K 3a0ayam NeNe 1 u 2.

MaHo: Pemienue:

v, =9,5km/ ¢ | 3anummre Teopemy Iludaropa mms ompeneneHus NPOCTPAHCTBEHHOW CKOPOCTH
3BE3IBI:

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

Haijitu: vV =4/95%+31% ~ 32

v-7? OTBeT: IpOoCTpaHCTBEHHASI CKOPOCTD 3BE3/1bI 32 KM/C.

10. Pemute 3amauy. Cobcmeennoe dsudicenue 38e30vl cocmasniem 0,17 6 200. Paccmosnue 0o neé
50 nk. Kakosa maneenyuanbras ckopocms 36e30ul?
11. Pemute 3amauy. B cnexmpe 36e30vl uz 3aoauu Ne 4 cmewenue 1ab6opamopHoll ONulbl 0HbL

5000 A cocTaBisier 0,17 A. Onpedenume 1yuesyro cKopochmv 36e300bl.

12. Pemute 3amauy. Onpeoerume npoCcmMpaHCMEEHHYIO CKOPOCMb 38e30bl, UCHONb3Ys OMeembl K
3a0auam NeNe 4 u 5.
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OcHoBHas JuTeEparypa:

1. Keccenpman, B. C. Bcs actpoHoMusi B OJHOW KHHUTE (KHMTA JJIi YTCHHS IO
actpoHomuu) [Dnektponubiit pecypc] / B. C. KeccenbMan. — DIEKTPOH. TEKCTOBBIC
nanHele. — VDbkeBck: PerymspHas wu  Xxaotuyeckas AuHamuka, HMHCTHTYT
KOMITBIOTEPHBIX HccienoBanuid, 2017. — 452 ¢. — 978-5-4344-0435-8. — Pexum
nocryma: http://www.iprbookshop.ru/69345.html

2. Tonunbckas, ['.Il. BuyTpennee crpoenue u 3BOJIOLUS 3Be3: yueOHOe mocobue /
[".Il. Tonuneckas.— MockBa; bepaun: upexkr-Menua, 2016. — 271 c.: un. — Pexxum
JIOCTyIIA: o MTOJITHUCKE. — URL:


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

http://biblioclub.ru/index.php?page=book&id=273674. — bubmuorp. B kH. — ISBN

978-5-4475-3997-9. — DOI 10.23681/273674. — TekcT: 3JIeKTPOHHBIH.

3. Tommneckas, I'.Il. ®uzumka Mex3Be3gHOM cpeawl: ydeObHoe mocodbue / T.II.

Tonunbckasi— MockBa; bepnaun: Hupekr-Menua, 2016. — 197 c.: un. — Pexum

JOCTyma: 10 IMOAIUCKE. — URL:

http://biblioclub.ru/index.php?page=book&id=276178. — Bbubauorp. B ku. — ISBN

978-5-4475-4003-6. — DOI 10.23681/276178. — TekcT: 3JIeKTPOHHBIH.
JlonoiHUTEILHAA JTUTEpaTypa:

1. Yapyrun, B. M. Actponomust [ DaeKTpoHHBIN pecypc]: yueoHoe nmocodue mist CI1O

/ B. M. Uapyrun. — DnekTpoH. TeKcToBble qanHbie. — Capartos: [IpodobpazoBanue,

Aii [Tu Ap Menma, 2019. — 236 ¢. — 978-5-4488-0303-1, 978-5-4497-0184-8. —

Pexxum moctyna: http://www.iprbookshop.ru/86502.htmi

HNuTepHeT — pecypcehi:

https://www.google.com/sky/ - caiiT mis TeX, KTO HHTEpPEeCyeTCs KOCMOCOM
https://lifehacker.ru/30-astronomy-and-space-sites/ - caiit «3HaKOMCTBO ¢ KOCMOCOM)
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https://www.rosenergoatom.ru/ - caiit 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
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