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MeToauvyeckue peKOMEHAAUNM JJIM MPAKTHYECKUX 3aHATHI

Metoanueckue pEKOMEHJALMU TPU3BAHBl OKa3bIBaTh IOMOIIL CTYJECHTaM B
W3yYEHUH OCHOBHBIX MOHATUM, UJIEN, TEOPUN U MOJIOKECHUN TUCUUILINHBI, U3y4aeMbIX
B XO0JI€ KOHKPETHOTO 3aHATHS, CIIOCOOCTBOBATh PA3BUTHIO MX YMEHHUM U HABBIKOB.

IeasiMu poOBEACHUS MPAKTUYECKUX 3aHATUHN ABJISAIOTCS:

- 0000mIeHNe, CcuUcTeMaTu3amus, YyriayOJeHne M 3aKperuieHHe TOJyYCHHBIX
TEOPETUYECKUX 3HAHUU

- (opmupoBaHNEe yMEHUN MPUMEHATH TOJyYCHHBIC 3HAHUS Ha MPAKTHUKE, a TAKXKe
peam3aius eIMHCTBA HHTEIJICKTYaIbHOU M TPAKTUYECKOHN JeATeIIbHOCTH.

1. HosicHuTENLHAA 3aNIMCKA

B pesynbprate ocBOeHUS Y4e€OHOW JUCIUIUIMHBI «ACTPOHOMUS» OOYYarOIIHICS
JIOJKEH YMETh:

— WCHOJBb30BaTh Pa3jIMYHbIE BUJIbI MO3HABATEIBHON JEATEIBHOCTH ISl PEIICHUS
aCTPOHOMHMYECKHUX  33Ja4, [PUMEHATh OCHOBHBIE  METOAbl  IMO3HAHUS
(HabmrofieHue, ONMMCaHue, U3MEPEHUE, SKCIIEPUMEHT) JUISl U3YUEHUS PA3TUUHBIX
CTOPOH OKPY>KaroLIeH JeUCTBUTEIILHOCTH;

—  HCIIOJIb30BaTh PA3IMYHBIE MCTOYHUKHU IS TIONyYeHHUS WH(OpMAIIMH, a TaKKe
OLICHUBATH €€ JIOCTOBEPHOCTB;

—  aHAJIM3WPOBATH U MPEACTABIISTh MHGOPMAITUIO B PA3IMUHBIX BHJIAX;

— OOBSACHATH BUIMMOE IIOJIOKCHHWE W JIBUKEHHE HEOCCHBIX TeJl MPHUHIIUIIAMU
OTpENICIICHNs MECTOIOJIOKEHUSI U BPEMEHHM MO aCTPOHOMHUYECKUM OOBEKTaM,
o0nagaTh  HaBBIKAMH  NPAKTUYECKOTO  HWCIOJB30BAHUS  KOMITBIOTEPHBIX
TPUJIOKEHUH JIJIs1 OTIPEIeNICHNs BU/Ia 3BE3JHOTO He0a B KOHKPETHOM ITYHKTE JIJIst
3aJIaHHOT'O BPEMEHU;

— TPUMCHITH TPHOOPETCHHBIC 3HAHWS IS PCEIICHWS MPAKTHYCCKUX 3134
MOBCEIHEBHOM JKU3HMU;

— TPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIIONB30BAHUS ACTPOHOMUYECKUX 3HAHUN
0 HEOECHBIX TEJIaX U UX CUCTEMAX;

— WCTONB30BaTh E€CTECTBCHHO-HAYYHbBIC, OCOOEHHO (U3UKO-MaTeMaTHYCCKHe

3HAHWS s OOBEKTMBHOTO aHajM3a YCTPOMCTBA OKpPYXKAIOLIETO MHpa Ha



npuMepe  JIOCTKCHMH  COBPEMEHHOW  acTpOPH3HKH, acTpOHOMHU |

KOCMOHAaBTHKH.

B pe3ynbraTte ocBOoeHUs yueOHON AUCHUIUIMHBI 00YYarOIMiCs JOKEH 3HATH:

NPUHIUITHAIBHYI0 pOJIb AaCTPOHOMHUM B TIO3HAHWU (YHIAMEHTAIBHBIX
3aKOHOB MPUPOJIBI 1 COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUDA,
(GU3NYECKYI0 NPUPOY HEOECHBIX TEN U CHUCTEM, CTPOEHHE M 3BOJIIOLUIO
Bcenenno#l, npoCTpaHCTBEHHBIE M BPEMEHHbIE MaciiTadbl BceneHHo,
HanOoJiee BaKHBIC aCTPOHOMHYECCKHE OTKPBITHSI, OIPEACIMBIINC Pa3BUTHEC
HAyKU U TEXHUKU;

CMBICI TAaKHUX TIOHATHUH, KaK: aKTUBHOCTb, aCTEPOMJ, aCTPOHOMHSI,
actpodusuka, armochepa, 60au, BO3MYIICHHUS, BOCXOJ CBETUJIA, BPAIICHHUE
HeOCCHBIX Tejl, BecenenHnas, Benplka, [amakTuka, rOpu30HT, 3aTMEHUE, BHIBI
3BE3/l, 30JHMaK, KaJlleHIaph, KOCMOJIOTHS, KOCMOHAaBTHKa, KOCMOC, KOJbIIa
IJIaHET, KOMETBHI, Kparep, KyJbMHHAIUS, OCHOBHBIC TOYKH, JHWHUH U
MJIOCKOCTH HeOecHO# cdephl, MarHuTHas Oyps, MeTarajmakTuka, MeETeop,
METEOPHUT, METEOPHBIC TEJIO, JOXIb, MOTOK, Mieunblii IlyTh, MoOps wu
matepuku Ha JIyHe, HeOecHass MeXaHWKa, BHAMNMOE W PCaNbHOE JIBHKCHHE
HEOECHBIX TeNl U MX CHUCTeM, oOcepBaropusi, opOuTa, IJIaHEeTa, MOJSPHOE
CUsIHUE, TMpOTyOepaHel], CKOIUICHHE, CO3BE3AMs W HUX KiIacCHU(pUKaIMS,
COJIHEYHAs1 KOpPOHA, COJHIECTOsIHUE, cocTaB COMTHEYHON CHUCTEMBI, TEIECKOTI,
TepMHHATOP, TYMAaHHOCTB, (a3wl JIyHbI, hoTochepHbIe dakensbl, XpoMochepa,
YepHast IbIpa, DBOJIIOIHS, IKIUNTHKA, SIPO.

Paznen 2. YcrpoiictBo CoJiHeYHOI cCTeMbI

Tema 2.1. CoJiHle, ero cocTaB U BHyTPpeHHee cTpoeHure. CoslHeYHasi AKTUBHOCTb.

IpakTuyeckas padora Nel: «KoHdurypanuu mniaHeT U 3aKOHBI JBUKEHHUS TJIAHET.

Onpenenenve paccTOSHUI U pa3MepoB Tell B COJIHEUHOW CUCTEME.

I_[e.]'lb paﬁoTLI: HN3YUYUTDH XaPAKTCPUCTUKHU TIJIAHCT ConHeunon CHUCTCMBI, UX CXOJCTBA

1 OCOOCHHOCTH.

Teopernueckuii Mmarepual.



B uentpe Conneunoii cuctembl HaxoauTcs CoJiHIE, BOKPYT KOTOPOrO MO CBOUM
opbuTaM JBHUrarTCs BoceMb IUIaHeT: Mepkypuii, Benepa, 3emia, Mapc, FOnurep,
Carypn, Ypan, HentyH.

o 2006 r x 3Toil rpynme IaHeT OTHOcUTCA W IlnyToH, OH cumTancs 9-i
maneroi ot ColHIa, OAHAKO, U3-3a €ro 3HAYUTENbHOW oTnaneHHocTH oT ConHua u
HEOOJIBIINX Pa3MEpPOB, OH OB HCKIIOYEH M3 ATOTO CIUCKAa W Ha3BaH IUIAHETOM-
KapJaukoM. BepHee, 3T0O 0/1Ha U3 HECKOJIBKUX IJIAHET-KapJUKOB B nosce Kovinepa. Bee
yKa3aHHbIC BBIIIE€ IUIAHETH MPUHSITO JCJIUTh Ha JBE OOJIbIIME TPYNIbL: 3eMHAas
TpyIma v Ta30Bble THUTaHThlL. B 3eMHYIO IpyIy OTHOCST TaKuWe TIUIAHEThI, Kak:
Mepkypuii, Benepa, 3emnsi, Mapc. OHu oTiauyaroTcss HEOOJBIIUMU pa3MepaMH U
KAMEHUCTOM TMOBEPXHOCTHIO, a KPOME TOr0, PACIOJOKEHbI OJMKE OCTalbHBIX K
Counity. K razoBeim rurantaM otHocsT: FOnutep, CarypH, Ypan, Henryn. Jlns Hux
XapaKTepHBI OOJBIIHME pa3Mephbl U HATUYUE KOJICIl, MPEICTABIISIONINX CO00M JeATHY IO
MbUTh U CKATUCTBIE KyCKHU. COCTOSIT 3T TUIAHETHI B OCHOBHOM W3 Ta3a.

Xoa padoTbl
1. Kakue niianersl BXoasT B coctaB CoJiHe4HOH cucTteMbl?
2. llepeuncanre miiaHeThbl B nopsiake yaajaenus ux or CosHna
3. TIloab3ysicb CHPABOYHBIMH [JAHHBIMH Y4YeOHHMKA, 3aMOJHUTE TaldauUmy ¢

OCHOBHBIMHU (PU3MYECKMMH XaPAKTEPUCTHKAMHU IJIAHET 3€MHOM IPYIIbI

DOU3NYECKNE XaPAKTEPUCTUKHU TIIIAHET Mepxypuu | Benepa | 3emna | Mapc

Macca (B Maccax 3emiin)

Huamerp (B ntrnameTpax 3eMiin)

IInoTHOCTS, KT/M®

[Iepuon BpameHus

AtMocdepa: gaBiaeHNe, XUMUYECKHIM COCTaB

Temmneparypa noBepxHoCTH, °C

YHucno CriyTHUKOB




HazBanus criyTHUKOB

3anoJIHUTe T36HI/IL[y, CI[CJIafITC BBIBOJbBI M YKAaXXHUTC CXOACTBA M pPaA3JINYHUA MCKOAY

IJTAHETAMU 3€MHOM I'PYIIIBIL.
4. IHonb3ysick CHIPpaBOYHUKAMH, 3aI0JHHUTE

(l)l’I3I/I‘leCKI/IMl’I XapaKTCPUCTUKAMU IVIAHET-TUT'AHTOB

Ta0JUIly € OCHOBHBIMHU

DU3NUECKHUE XAPAKTEPUCTUKH TUIAHET FOnumep

Camypn | VYpan

Henmyn

Macca (B maccax 3emJn)

Huametp (B tnamMeTpax 3eMiin)

3
[InoTHOCTH, KI/M

[Iepuon Bpamenus

AtMocdepa: Temmepatypa, °C; XUMUYIECKUT

COCTaB

YHucno CriyTHUKOB

Ha3Banus cambIix KPYIIHBIX CITYTHUKOB

3anoyHUB TAOIMIy, CACTANTE BBIBOABI M YKAXHUTE CXOJICTBA M PA3IMUUS MEXKITY

IIJ1aHECTaMHU-TUT'aHTaMH.

5. HpOBeIll/ITe Ka4€CTBCHHOC CPAaBHCHHE CBOMCTB ILJIAHET 3€MHOM rpynnbsl m

IJIAHET-TUT'AaHTOB. I/ICHOHBBYﬁTe IIpHU 3TOM CJIOBaA: «BBICOKAA», «HHU3KAA», «OOoIBIIAs

urT 1. B BBIBOJIC YKAXHTC IPHUHOUIIMAJIBHOC OTIMYHNC IIIAHCT 3€eMHOU I'pyaiibl OT

JIaHET-TUT'aHTOB

XapakTepUCTUKU [imaneThI 36MHOM TPYIIIBI

I 1aHeThI-TUTaHTHhI

Paccrostaue ot CosHna

Paszmep

Macca

I1oTHOCTE




ATtmocdepa

CnyTHUKH / KOJbIIa

6..Paccuuraiite cpeanee paccrosinue ot Carypna no Cosanua.
3Be3aHbIN nepuoa BpamieHus CatypHa Bokpyr Connua T=29,5 roaa
7. Kakoii Bua Oyaer umetrb KoJbl0 CaTypHa 1Js HA0d01aTeN s, HAXOASIIEr0Cs

HA IKBaTOpe M Ha noJiocax CatypHa?

Mecrononoxenue Habmonarens | Bupg xonbia CaTypHa 1uis Habmonatens

Ha skBatope Catypna

Ha nomtocax CatypHa

8.3aKOHUUTE MPEII0KEHUS

- OcOOEHHOCTBIO BpAIllEHUS TUIAHET - TUTAHTOB BOKPYT OCH SIBJISIETCS TO, UTO OHH. ...

- Hanmuune y FOnutepa u CaTypHa MIOTHBIX U NPOTSKEHHBIX aTMOc(ep 0ObsICHIETCS
TEM, UTO... ... ... ...

- Cnytauk CatypHa.....00J1aaeT MOIIHOM aTMocdepoil, cocTosIed B OCHOBHOM U3
a3oTa.

- IlnaneTsl — TUraHTBl MMEIOT MaJIYIO CPCAHIOKO INNIOTHOCTHL IIO IIPUYHUHC TOrIO,

- Cy111eCTBOBaHME KOJIEL OOHAPYKEHO Yy IUIAHET - TUTAHTOB:..
- FOnurep m3nydaer 3HAUUTEIBHO OOJbINE TEIIOBOW HHEPrHH, YEM IOJIy4aeT €€ OT
Comuxua. [IpuurHON 3TOr0 MOXHO CUUTATb......
9.0TBeThTE HA BOPOCHI
- YV kakoil mMiaHeThl caMblii OOJBINONW Tepenaj JHEBHOW M HOYHOW TEeMIeparyp
MTOBEPXHOCTH ?
- Yem 00ycrioBI€Ha BBICOKAs TEMIIEpaTypa Ha MOBEPXHOCTH Benepni?
- Kak Ha3pIBaeTCA IUIaHETa 3€MHOM TPYNIBI, CPENHSSA TeMIepaTypa NOBEPXHOCTH
KoTOpoit HIke 0°C
- ¥ Kako# Tu1aHeThl 00JbIIas YacTh OBEPXHOCTH MOKPHITa BOJIOH ?
- YV KaKo# IIaHeThl B COCTAaB 00JIAKOB BXOAAT KaleIbKH CEPHOU KUCITOTHI?

- [ImaneTsl, TeMnepaTypa KOTOPBIX OBIBAET BBILLIE +400°C ?



- [ImareTa, mpakTHYECKH HE UMEIOIIAst aTMOC(HEphI?

Tema 2.3 [lnanersl 3eMHo# rpynnsl - 3emusi, Mepkypuii, Benepa, Mapc.

IIpakTuueckasi pa6ora Ne2: «@Pu3znyeckue ycJI0BUsI HA TOBEPXHOCTH IJIAHET

3eMHOM Ipynnb».

Hean padoThl: W3yunTh (PU3NUECKHE YCIOBUS Ha MMOBEPXHOCTH IIJIAHET 3EMHOMU

TPYHIIBL.
PykoBOACTBYSICh y4eOHHMKOM TIO «ACTPOHOMHH» 3alOJHUTE CISAYIOIIYIO
Ta0IuIy:
Hazsanne | YcnoBuoe | CocTosinue atmochepsl Cpenr | Pembed | Hammu | Cymiec
TUTaHeThl | 0003HAaH. Sst MOBEPX | UE U TBOBaH
TEMIEp | HOCTU | COCTOSI | he
aTypa, HUE KU3HU
oC BOJIbI
Xum. IInotHOCTS | /laBleHue
COCTaB.
Mepxkypuit
Benepa
3emis
Mapc

[Ipoananu3upyiite gaHHble TaOmuipl. [lo uTOraM aHanmW3a 3amUIIUTE KpPaTKUi

BBIBO/JI.




Tema 2.4 Ilnanersi-rurantol: FOnurep, Catypn, Ypan, HentyH, X CHyTHUKH U
KOJIbLIA
IIpakTnyeckas padora Ne3: «CpaBHHUTENbHAS XapaKTEPUCTUKA TJIAHET.
Hean: Hayuutbes onpenensiTh OCHOBHBIE XapaKTEPUCTUKHU 3Be€3]1 (MacCy, CBETUMOCT,
TEMIIEPATypy, PaCCTOSHUE 1O 3BE3/IbI.

Teopernuecknii MaTepua.

Tak kak 3BC3bI HAXOJAATCA OT HAC HA PA3JIMYHBIX PACCTOAHHUAX, TO UX BUIUMBIC
3BC3AHLIC BCIIMYUMHBLI HUYCT'O HEC T'OBOPAT O CBETUMOCTAX (MOZMHOCWZM u3ﬂy1-l€HU}Z)
3BC3. HOBTOMY B ACTPOHOMHHU, KPOMC IMOHATUA «BUAHUMAA 3BC3AHAA BCIIMINHA,

HCIIOJIB3YCTCA IOHATHUC «abcomroTHaA 3BE3Has1 BCIMYHUHA)).

3Be3/HbIe BeJIMUYMHBI, KOTOPHIE UMEIN OBl 3BE3/1bI, €CJIM Obl OHU HAXOAWJINCh Ha
onuHakoBoM pacctosiHuu (Do= 10 1K), Ha3bIBAIOTCSA AOCONOMHBIMU 36€30HBIMU

geauyuramu M.

Bces sHeprus, npoxoasuas B €IMHUIYY BPEMEHH Y€pe3 3aMKHYTYIO IIOBEPXHOCTb,
OKpY>KalOIYI0 TaHHBIA HCTOYHUK — ceemumocms L. OTHOIIEHNE CBETUMOCTEN JIBYX

3Be37] MPEACTaBUM B BUE (DOPMYJIBL:
L/L,=2.512M,-M)

CBeTUMOCTBb 3BE3/IbI MPOMOPIIMOHATBHA TUIOIIAAN MTOBEPXHOCTH GoTochepsI ( 47‘ER2)

¥ 9eTBepTOil crenenn > dekTHBHON Temmeparypsi (T
L = 47R’°T"
Ecnu B xauecTBe 01HOM U3 3Be311 BBIOpaTh COJHIIE, TO
L/Lo=( R/R,)**(T/T,)*

rae OyKBbI 0€3 MHJIEKCOB OTHOCSITCA K JTIFO0O# 3Be3/1e, a co 3HaukoM O -K CoHITy.



Ecnu u3BectHa cBetrMocTh L 1 2 pexTuBHAS Temmeparypa 3Be3/bl, TO, UCIIOJIb3YsI

dopmyity (6.6), MOKHO BEIYUCIUTH PAINYC 3BE3/bl, €€ 00beM U IUIOMIA b (OTOChHEpHI.

J1nst onpenesieHnst paCCTOSIHUM 10 3BE3/1 UCIIOJIB3YETCSl METO Napajiakca. ToJIbKO B

KadecTBe 0asuca UCTIOIb3YeTCA HE paanyC 3eMIIH, a CPEIHUMN paguycC 3eMHOM OPOUTHI.

VYroi 7, moa KOTOPBIM CO 3BE3]1bI OBbLIT ObI BUACH CPEIHUN paguyC 3eMHOM OpOUTHI, a,
PaCIONI0KEHHBIN NEPIEHAUKYJIIIPHO HAMIPABICHUIO HA 3BE31Y,

Ha3bIBAETCH 200UUHBIM napavliaKkcom 36e30bl

B tex ciydasix, Koraa yaaercs OnpeaeanuTh 3HAYEHUE T, pACCTOsIHUE 10 3Be3bl D

BBIYUCIISICTCS 10 opMyJie
D=a/sinn

[Tapanmnakc Bcerna ouyenp man (MeHbIe 1”). [ToaTtomy dhopmyiry MOXKHO 3amucaTh B

BHJIC:
D=206265" / &

B 3Be31HOM acTpOHOMHUU PACCTOSIHUS 10 JAIEKUX O0BEKTOB U3MEPSIOT B MapceKax u
CBETOBBIX I'0J1aX, TAK KaK HE TOJIBKO KWJIOMETP, HO JIAKE aCTPOHOMUYECKAS €IMHUIIA

(a.e.) CIUIITIKOM MaJia JiJisi U3MEPEHUsI paCCTOSTHUH 710 3BE3.
llapcek (nx) — paccrosiHue, napajiake Jyisi KOTOporo paseH 1”.

Ceemosoti 200 (c6. 2.) — pacCTOsTHUE, KOTOPOE CBET MPOXOUT 3a OJIUH IO,

pacrpocTpaHssich co ckopocthio 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 1k.
10° ik = 1 knK (KHIOMapceK);

10° ik = 1 Mk (Meramapeex).



OueBHIHO, YTO PACCTOSIHUE J0 3BE3/bI B TAPCEKaX JIETKO BBIYUCIUTH IO (hopMyIIe:
D=1/n

Ecau u3BecTHBI BHUAWMMAsA 3BC3/IHAA BCIIMYMHA U PACCTOSAHUC 10 3BC3/bI, a6COJ'IIOTHYIO

3BE3HYIO BEIMYMHY MOKHO BBIYUCIIUTH IO hopmyIie
M=m+5-5IgD
rae D — paccrosiHue 10 3B€3/1bI B MAPCEKax.

Ecau u3BecTHBI BHUAMMAs 3BC3/IHAA BCIIMYMHA U 3HAYCHUC I'OJNYHOIO ITapajljlakCa

3Be31bl, popmyia (6.10) npumer BuA:
M=m+5-5Ign

OnHoM U3 BaXKHEUIIIUX XapaKTePUCTHUK 3BE3/IbI SBISIETCS €€ Macca. Maccy 3Be3/Ibl B

Maccax CoHIla MOKHO BBIYUCIUTH IO (popMyJI€.
p/M=389- 10" M

rac U — Macca 3BC3/1hI,

M — a0couroTHAs 3BE31Has BEJIMYNHA 3BE3/bI.

Onpenenenne cpeIHel TUIOTHOCTH 3BE3/1bl, PH U3BECTHOM €€ Macce U pa3Mepax,

BO3MOXHO 10 (hopmyJie:

p=3 /4 nR®

Tperuit 3akoH Kenuepa, yrouneHHbIM HBIOTOHOM, TO3BOJISIET ONPEAETUTD MACCY

BU3YAJILHO — JIBOMHOM 3BE€3/1bl, €CJIM U3BECTEH €€ Mapasiakc.

A — OouibllIast MOJAYOCh OPOUTHI CIIyTHHUKA, BBIPAXEHHAs B a.€., T — nepuoj

oOpareHus: CIyTHIKa OKOJIO TJIABHOM 3BE3/TbI, a, — OOJIBINAS MOTYOCh 36MHOU



op6utsl, T, — nepuoa obpamienus: 3emun Bokpyr CoJiHIIa, m; ¥ My — Macchl 3BE3/1,

M u m, — Maccel ConHia u 3eMiin

Tax xak OosblIas MOIYOCh 3¢eMHOM OpOUTHI paBHa 1 a.e. u monoxus T,=1, m,=0,

Macchl 3Be3]l, BIpakeHHbIe B Maccax CoJHIIa, MOKHO BBIYHCIIUTD 1O hopMyJie

m;+m,=a**Mg /n°T?

1./1aliTe onpeneeHus NOHATUIM
CBeTUMOCTD 3BE€3/bI

Bunumas 3B€31HasT BeTnunHa

Xoa padorbi:

AOcomroTHas 3BE3/1HAsT BEJIMYUHA.

2. JIoroTHUB pUCYHOK HEOOXOAMMBIMU OyKBEHHBIMU 0003HAYE€HUSIMH, BBITIOJTHUB

CIICAYOIINUC 3aJlaH1A

a) BBEJUTE MOHATHUE T'OJIMYHOTO Mapaijlakca

0) 3anummuTe GOopMyIIBI IO KOTOPBIM, MOXHO OIIPEACIIUTh PACCTOSIHUS 10 3BE3N (B

ACTPOHOMHYCCKHUX CANHHUIAX U napceKaX), CCJIM U3BCCTCH UX IIapalJIaKC

3. 3anunrTe COOTHOLICHUS MEXY €IUHUIIAMU

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

4.0HpeI[€J'IHTC PaCCTOAHUC 1O 3BC3]Q

I'oqnunbIi
3Be3na
rapaiakc

Hccnenosarennb, roabl

ompeeeHus mapaiakca

Paccrosinue o

3BE3/IbI




IIK CB. JICT

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

1. 3Has BUAMMYIO 3BE3/IHYIO BEJIMUUHY 3Be3]i( M) U MOJb3YSACh JaHHBIMU 3aJaHUs

4, onpeaennuTe ux abCOIIOTHBIE 3Be3AHbIe BKeMnuuHbI ( M) 1 cBeTrMOCTS ( L)

3Be3na m M| L
61 Jlebens 5.22
o JIupbr 0.03
a Llenraspa | -0.27

6.3amoaHUTE TAOIUIy ¢ XapaKTEPUCTUKAMU KIIACCOB 3BE3THBIX CIIEKTPOB

Kiacc

XapaKTEepUCTHKa CIEKTPAIBHBIX KJIACCOB

CIeKTpa

[BET

TeMIiepaTypa,

‘103 K

0COOEHHOCTH

3BE30bBI
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>

n

<l X @




L

7. JIy1s IepeMeHHO# 3Be3/lbl B MAKCUMYME 0JIeCKa MAaKCUMYM HM3Ty9YCHUS TIPUXOIUAIICS
Ha JJIMHY BOJHBI 414 HM, a B MUHUMyMe OJIeCKa — Ha JJIMHY BOJHBI 527 HM. Kak
M3MEHWIACh TEMIIEpaTypa 3Be3/bl?

8. Haiimute pa3Mepsl 3Be3nbl AJBTaWp, €CIM €€ CBETUMOCTh pPaBHA JECSITH
cetumoctsaM CodHila, a Temneparypa dorochepst T= 8400K

9. C mnomomplo wuHTEphEpoMETpa H3MEpPEH YIJIOBOM AMaMeTp 3Be3dbl Pery.

Onpenenute paauyc 3Toil 3Be3/1bl B paanycax ComHIa, €Ciiv €€ TOUYHbINA apaiakce
0,039"
Paznen 3. Ctpoenue u 3BoJonusi Beesrennoit

Tema 3.1 Hama I'anakTuka, ee cocTaB U CTPOCHHE.
IIpakTnueckast padora Ne 4 «3y4eHnue cocrtaBa U CTPOCHHUS TATAKTHKH
«MU1e4YHBIH MYTH».
Hean padotbl: [[03HAKOMUTBECS € XapaKTEPUCTUKAMHU TATAKTUKHA «MIIEUHBIN Ty Th»
Xoa padoThbl
1. 3akoHUMTE NPEMITOKEHUS

TamaKkTHUKA — ..o,

Muneunbiid [TyTh —3TO ....oooviiiiiiiiiiie
HaubGosnee nmnoTHas nieHTpaibHas 00J1acTh HalIen Comrye
['amakThku pacnosiokeHa B

(01c): 153117 12 S 2
P HA3BIBACTCS .vvvenneeeennneennnnennnns

['pynnel u3 60ab1I0TO UKcHa 3Be3]] B | anakTuke

HA3BIBAKOT ...evviiineeeennnnnnnnnnn [IPUMEPOM Connye
KOTOPBIX SBIAIOTCS «oevvveeeeeinnanneeennnn. g 5 A
Hunonaocenu

2. Ha pucyHke 1T0Ka3aHO CTPOEHME HalleH
[Nanaktuku (BUa ¢ «pedpa»). Ykaxute nojoxenue ConHua B ['anakTuke 1 OCHOBHBIE
€€ CTPYKTYPHBIE JIEMEHTHI: SIpO, AUCK, rajo, KOPOHY, LIEHTPAIbHOE CTYIIEHHE

(6ammx).



Ilonoxeuue

ComnHia

3. N300pa3ute cxemMaTH4YHO Hamty ['alakTHUKy B BUJIE «CBEPXY» U CTPEIKAMH YKAKUTE

nosnoxxenue ComHua, /1po, CoupaibHbIE pyKaBa

4. 3amogHuTe TaOIUITY, COACPIKAIIYIO O0ITHe CBeACHUS O [ amakTuke

YucieHurie

XapaKTepUCTUKHU | amakTUKn
3HAYCHUS

Pa3mep (nuamerp), KK

Paccrostnue CoinHue ot neHrpa ['anakTuku, Kk

JIuneiiHasi CKOPOCThH 0OpaIlleHHsI BOKPYT siipa (Ha pacCTOSHHUE OT
nenrpa l'anaktuku 10 ComnHia), Km/c

[Tepuon obpamenust (mosHbIH 000poT ConHIA 1 3BE3 B €T0
OKPECTHOCTSX BOKPYT IIeHTpa I ajlakTHKW), MITH JICT

Macca (B maccax CoJiHiia)

Bospacr, mupna ser

5. VI3 mepeuncieHHoro cocTaBa «HaceIeHus» ['aJakTUKK BBIMUIIUTE OTAEIBHO
O00BEKTBI, OTHOCAILUECA K Tajio U JUCKY

1) KpacHbIE TUTAHTHI; 2) AOATO Nieproanyeckue nedeunant; 3) roinyobie TUTaHThl; 4)
KOpOTKOMnepuoanueckue nedenipl; 5) KpacHble KapiauKu; 6) ra3onbuieBbie o0naka; 7)

IAPOBBIE 3BE3/IHBIE CKOIUICHHUS; 8) pacCEesTHHbBIE 3BE3/IHbIE CKOTICHUSI.

6. Y 3Be3anr Anbranp (a Opia) roanuHbii napamiake paseH 0,198”, cobcTBeHHOE
newxkenue 0,658" u mydeBas CKOpocTh -26,3 kM/c. OnpeaeuTe TaHTeHITMAIbLHYIO U

MPOCTPAHCTBEHHYIO CKOPOCTH 3BE3/IbI.




Tema 3.3 Ousnveckass Npupoaa v IBOJIONMSA 3Be3]. /[BoiHbIE, HOBbIE U
CBEPXHOBBIE 3Be3/Ibl.
IpakTnueckass padora Ne 5 «OmnpeneneHue OCHOBHBIX XAPAKTEPUCTHK 3BE3.

Onpeneneﬂne CKOPOCTH NBUKCHHUSA 3B€371 B I'aytakTuke».

1. Pa36epure pemenne 3anaun. llapannaxc 36e306t Apkmyp 0,085”. Onpedenume paccmosinue 00
36€300l.
Hano: Pemenne.

o =0,085" | 3anummre GopMyIty Ul ONpENeTICHUS PACCTOSHUS: | = 1

IloncraBbTe 3HAYEHUS: [ = 1 ~118nx
0,085
r-? Bripazure paccrosaue B cBeTOBBIX rogax: 11,8-3,26 ~ 38

OT1BeT: paccTosiHue 10 3B€3bl APKTYyp 38 CB. JIET.
2. Pa306epute perienue 3anaun. Eciu 661 no opoume 3emau 08U2aniacsy 36e30a ¢ maxou jce mMaccoll,
kak y Connya, kakog 6wl vl nepuod eé oopaujeHus?

dano: Pemennue.
3
A=1ae. 3ammmre GopMyITy AU OIPEAEICHHS MACChI IBOMHBIX 3BE3M: M, + M, = —-
A3
mi +mz2 = 2M 10) [IpeoOpasyiite popmyiry, BEIpa3uB nepuo]l oOpamienus 38é31; 7 = [——
m, +m,
13
Haiitu: IloncraBbTe 3HaUeHUs: 7T = ? ~ 0,7
T-7 OrtBeT: nepuon obparienus 38E31 ObuT Ob1 paBeH 0,7 JeT.

3. Pa3b6epure pemenune 3agaun. Bo ckonvko paz [eneb oonvue Connya?
CBeTUMOCTh U TEeMIIEpaTypy MOBEPXHOCTH 3BE3/bI BHIMUIIUTE U3 Ta0iuibl «OCHOBHBIC CBECHHS O
HaunOoJiee IpKUX 3BE3/1aX, BUAUMBIX B Poccumy.

Hamno: Pemienme:

2
L = 16000 BanuimTe GopMyITy IS ONpeieeHus paauyca 3Be3bl: R = /L (-I:I'_(aj

2
T =9800 K IloxcraBbTe 3HAUEHU: R = Jl6000[%} ~ 47
T on 6000 K
Haiitu: OrtBet: Jlene6 6omnpire Connia B 47 pas.
R-?

4. Pemure 3amauy. [lapannakc 36e306t [eneo 0,005”. Onpedenume paccmosinue 00 36€30bi.
5. Pemmre 3anmauy. V oeotinoii 36e3061 nepuod oopawenus 100 nem. Boavwas nonyoce opoumer 40
a.e. Onpedenume cymmy macc 080UHOU 36€300bl.

6. Pemmre 3amauy. Bo ckonvko paz Kanenna 6onvuie Connya?



7. Pazbepure pemenue 3amaun. Cobcmeennoe Osudicenue 36e30vl cocmasisem 0,2” 6 200.
Paccmosnue oo neé 10 nk. Kakosa maneenyuanvHas ckopocms 36e30b1?

Hamno: Pemenue.

wn=0,2" 3anumnTe GopMyITy JJIs ONPEETICHHS TAHT€HIMAIBHON CKOPOCTH: V, =4, 74- 111

r=10 nx PaccunTaiiTe TaHRT€HIMANBHYIO CKOPOCTB 3B€3AbL: V. =4,74-0,2-10~9,5

Hajitn: OTBeT: TaHreHIMAIbHAs CKOPOCTh 3B€3/1bI 9,5 KM/C.
V. =7

T

8. Pasbepure pemenue 3amaun. B cnexmpe 36e3061 uz 3aoauu Ne | cmewenue aunuu eeaus 5876

o o
A coctaBnsier 0,6 A . Onpedenume yuegyro cKkOpOCHb 38€300bl.
Hano: Pemenue.

(o)
A, =5876 A | 3anuummre GopMyiry A1 ONPEAENEHUs JIy4eBOH CKOPOCTH 3BE3/1bI IIPH IIOMOLIM

AA
CIIEKTPAJILHOIO aHajnu3a Ha ocHoBaHMM > dekra Homnepa: v, = ——c, Ile
0

¢ =3-10% m/ ¢ - cKOpoCTh CBeTa.
vV, =7? Paccunraiire 1y4eByr0 CKOPOCTB 3BE3/IbL: V, = %3 -10° =30633m/c =~ 3lxul c

OrtBeT: J1yueBast CKOpoCTh 3Be37bl 31 KM/c.

9. Paszbepure pemenue 3amaun. Onpedenume NPOCMPAHCMBEHHYIO CKOPOCHb 36€30bl, UCNOIb3Y3L
omeemul K 3a0a4am NoNe [ u 2.

Hamno: Pemienmue:
v, =9,5xmu/c| 3anummre Teopemy Iludaropa mis onpeneneHuss MPOCTPAaHCTBEHHOM CKOPOCTH
3BE3/IBI:

v, =3Leu/c 'v=4/v? +Vv? . Paccunraiite MPOCTPAHCTBEHHYIO CKOPOCTb 3BE3/IbI:
HaiiTu: V=4/95°+31* =32

v-7? OTBeT: NpOCTpaHCTBEHHAs! CKOPOCTb 3BE3/IbI 32 KM/C.

10. Pemute 3amauy. Cobcmeennoe osudicenue 36e30vl cocmasasem 0,17 6 200. Paccmosinue 00 neé
50 nk. Kaxosa maneenyuanvHas ckopocms 36e30b1?

11. Pemute 3amauy. B cnexmpe 36e30vul uz 3aoauu Ne 4 cmewenue 1abopamopHou OJUHBL BOIHDbL

5000 4 cocrasiser 0,17 A. Onpeodenume 1yuesyro cKOpOCHb 36e30bl.

12. Pemure 3amauy. Onpedenume NpOCMPAHCMBEHHYIO CKOPOCHb 36€30bl, UCNOb3YS OMEembvl K
3a0auam NeNe 4 u 5.
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Tonunbsckasi— MockBa; bepnun: [dupekr-Memua, 2016. — 197 c.: un. — Pexum
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