MuHHCTEpPCTBO HAYKHU U BHICIIETO oOpa3zoBanus Poccuiickoit denepanun

®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarHuToropckui rocyJapCcTBEHHbIN TEXHUUECKUI YHUBEPCUTET
um. [.11. Hocosa»
MHoronpopuIbHBIA KOJIIEIK

FANTBEPKIIAIO

(M{ﬂf' 3:]  Jlupextop
¢ J A Maxnosekui
7 R S, 2020 ¢

- gl

METOAUYECKHUE YKA3AHMUA 110 BBIIIOJIHEHHUTIO
IMPAKTUYECKHUX PABOT

1o y4eOHOM AMCHMILINHE

B1.07 ActpoHomusi
Hpoduan TEXHOJIOTUYeCKUii
®opma o0yueHust oYHas

Marnutoropck, 2020



OJOBPEHO:

[IpenmeTHOM KOMUCCHEN MeTtoanueckoii KOMHUCCUEN
MareMaTuyecKkuX U €CTeCTBEHHOHAYYHbBIX
JTUCLUIUINH [TpoTokon Ne 3 ot 26 deBpans 2020 r.

IIpencenarens E.C.KopbITHHKOBA
[Iporokon Ne 7 ot 17.02.2020 r.

CocraBuTelb.
npenoaasaresib PI'bOY BO «MI'TY um. I''1. HocoBa» MK T.A. Bangsimesa
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1 HOACHUTEJIBHASA 3ATINCKA

Paboueli mporpamMmMoii yueOHON MUCHUIUIMHBI «ACTPOHOMHS» MPETYCMOTPEHO MPOBEICHHE
MPAKTUYECKUX 3aHSATHUH.

CoctaB u colepkaHHWE NPAKTHUYECKUX 3aHATHH IO 00IIe00pa3oBaTEIbHON IOATOTOBKE
HampaBlieHbl Ha peanu3anuio DenepanbHOr0 TOCYIAPCTBEHHOIO 00pa3oBaTENbHOrO CTaHIapTa
cpeaHero obmiero 0opa3oBaHusl.

Benymeit tuaakTuueckon 1eNblo MPaKTUUYECKUX 3aHATHH ABiigeTcs (OopMUpOBaHUE Y4EOHBIX
MPAKTUYECKUX YMEHUH (YMEHHH peliarh 3a/1a4u 10 aCTPOHOMMUH), HEOOXOIUMBIX B MOCIIEAYIOIIEH
y4eOHOM NeATEIIbHOCTH 10 €CTECTBEHHOHAYUHBIM JAUCLHUIIIIMHAM.

B paMkax mpakTHUECKOTrO 3aHATHA OOy4aroIMecss MOTYT BBINNOJHATH OJHY WM HECKOJBKO
MPaKTHYECKuX pabdoT.

ConepxaHue MpaKTUUECKUX/paboT OPUEHTUPOBAHO HA (DOPMUPOBAHNE YHUBEPCAIBHBIX YIEOHBIX
JIEVICTBUMN:

Juunocmuoix:

- JIPS CdopMUpPOBaHHOCTh OCHOB CaMOPAa3BUTHS U CAMOBOCIIUTAHUS B COOTBETCTBUU C

O0IIIEYEeTIOBEYECKMMH IIEHHOCTSMU W HJealaMH TPaXJAHCKOTO OOIIECTBa; TOTOBHOCTh W

CIOCOOHOCTH K CAaMOCTOSITENTLHOM, TBOPYECKOM U OTBETCTBEHHOM J1€ATEIHHOCTH.

- JIP9 T'oToBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA

MPOTSHKEHUH BCEH >KM3HH; CO3HATEIbHOE OTHOILICHHE K HEMpEephIBHOMY OOpa30BaHHIO KaK

YCIIOBHUIO YCIICITHOM MPOo(ecCHOHATBHON M 0OIIEeCTBEHHOM e TEIIbHOCTH,

- JIP14 CpopMUpOBaHHOCTH SKOJIOTHUECKOTO MBIIUICHUS, TOHUMAaHUS BIUSHUS COLMATBHO-

HKOHOMHYECKUX MPOIIECCOB HA COCTOSHUE MPUPOJHON M COLMAIBHOM CPEebl; MPUOOpETEeHHE

OTIBITa 9KOJIOTO-HANIPABIEHHOM IESTEIbHOCTH;

Memanpeomemmnbix:

- MP4 ['0TOBHOCTh U CIOCOOHOCTh K CaMOCTOSITETbHOM MH(OPMAaLMOHHO-TO3HABATEILHON

JESITeTbHOCTH, BIIAJICHUE HAaBBIKAMHU MOJYYCHHUS HEOOXOIMMON MH(POpPMAlUU U3 CIOBapen

pa3HbIX THUIOB, yMEHHE OPUEHTHUPOBATHCS B PA3MUYHBIX HCTOYHUKAX HH(oOpMammu,

KPUTHYECKH OIICHWBATh W HHTEPIPETHPOBATH MH(OPMAINIO, MOTYyYaeMyI0 W3 Pa3IMYHBIX

HUCTOYHUKOB;

- MP5 VYwmeHue WUCHOIB30BaTh CpeACTBA HH(DOPMALMOHHBIX U KOMMYHHUKaTHUBHBIX

texHosoruit (MKT) B pemieHMH KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX M OpraHM3allMOHHBIX

3a7ad ¢ CcoOJroJieHneM TpeOOBaHUM JPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHuns, IPaBOBbIX U 3THYECKUX HOPM, HOPM MHPOPMALIMOHHONW O€3011aCHOCTH;

B pe3ynbrate ux BHIIOTHEHUS TOMKHBI OBITH CHOPMUPOBAHBI MPEAMETHBIE PE3YIbTATHI:

- ITP1 CdhopmMupoBaHHOCTh MpENCTaBIeHU O cTpoeHUU COTHEYHOUW CHCTEMBI, SBOJIOIUH
3Be3]] 1 BeceneHHoii, mpoCcTpaHCTBEHHO-BpEMEHHBIX MaciiTabax BeeneHHoil;

- P2 Tlonumanue cyniHoCTH Habt01aeMbIX BO BceneHHOM sBIeHMIA;;

- TIP3 BnaaeHue OCHOBOIOJATalIIUMH ACTPOHOMHYECKUMHU MOHSATHUSIMH, TEOPHIMH,
3aKOHAMH W 3aKOHOMEPHOCTSIMH,  YBEPEHHOE  TOJB30BAaHHE  aCTPOHOMHYECKOM
TEPMUHOJIOTUEN U CUMBOJIUKOM.

- IIP4 CdhopMuUpOBaHHOCTh NPENCTABICHUN O 3HAYCHUH ACTPOHOMUU B MPAKTHUECKOU
JeSATEIbHOCTH YEJIOBEKA U JaJbHEHIIIEM HAyYHO-TEXHUUECKOM Pa3BUTHH;

- TIPS Oco3HaHue pojii OTBETCTBEHHON HAYKM B OCBOEHUH U UCMOJIb30BAHUU KOCMUYECKOTO
MIPOCTPAHCTBA U PA3BUTHE MEKIYHAPOTHOTO COTPYIHUYECTBA B 3TOM 00JIacTH.

Brinmonsenue MPAKTUYCCKUX pa60T 1o yqe6H01>'1 JUCIHHUITIINHE ((ACTpOHOMI/IH» HaIpaBJICHO HaA:



- 0000meHne, cuCTEMaTHU3aLUIO, YrIyOJleHue, 3aKpelvieHHe, pa3BUTHE  IMOJYYCHHBIX
TEOPETHYECKUX 3HAHUH MO0 KOHKPETHBIM TeMaM Y4eOHOM JUCIUITIINHBL;

- (QopmupoBaHue yMEHUIl NPUMEHSTH MOJYYCHHBIC 3HAHUS HA MPAKTHKE, PEaTH3aLUI0
eIMHCTBA UHTEJUICKTYAIbHON U IPAKTHYECKOH JeATeIbHOCTH;

- ¢opMupoBaHME U pa3BUTUC yMEHHMH: HaOJIOJIATh, CpPaBHUBATh, COINOCTABIISATh,
aHAIM3UPOBaTh, JIENATh BBIBOABI M OOOOINEHMS, CAMOCTOSTEIBHO BECTH HCCIICIOBAHMS,
MOJIB30BAThCS PA3IMYHBIMU MIPUEMaMHU U3MEPEHHN, OPOPMIISITh Pe3yIbTaThl B BUJIE TAOIUII, CXEM,
rpaduKoB;

[TpakTryeckue 3aHATHS TPOBOISATCS IIOCIE COOTBETCTBYIOIICH TEMBI, KOTOpas O00ECIeYrBacT
HAINYKE 3HAHNH, HEOOXOIMMBIX TSI BBITOIHEHNS TPAKTUYECKUX padoT.



2EPEYEHb IPAKTUYECKHX 3AHATHA

ILnanupyemsle
Conep:xkanue . KoJua-Bo
oByuenus TeMbl MpaKTHYECKUX 3aHATHI 4ACOB pe3yJibTaThl
OCBOCHMA
Pa3nen 1 Ilpexmer acTpOHOMEUM, OCHOBbI NMPAKTHYECKOii ACTPOHOMHH
Tema 1.2 Hebecnas | Ilpaktuueckas pabora Ne 1 Ilpunimmnst 2 JIP9, MP5,
cdepa, ocoObIe omnpeieeHus TeorpauyecKoil IHUPOTH H I1P1
TOUYKU HeOecHOU JIOJTOTBI o aCTPOHOMUYECKUM
chepsl HaOII0ICHUSIM
Pa3nen 2 3akoHbl IBHKeHUs] HEOECHBIX TeJ
Tema 2.1 Ctpykrypa | Ilpaktrueckas padora Ne 2 Pemenne 3amau 2 JIP5, MP4
Y MacIITaobl Ha 3akoHbl Kermepa
ConHe4Hoi 11P4,ITP5
CUCTEMBI
Tema 2.2 Metoasl [Ipaktuueckas pabora Ne 3 Omnpexnenenue 2 JIP9, MP35,
onpenencHus paccTosiHU 10 HEOECHBIX Tell M X Pa3MepoB I1P1,1TP4
paccTosiHui 10 Tel
ConneuHnoit
CHCTEMBI
Pa3nes 3 CosiHeuHasi cMcTeMa, MeTOAbl ACTPOHOMHYECKHMX MCCJIeJOBAHUMH
Tema 3.1 [Ipaktnueckas pabora Ne 4 PabGora c 2 JIP4,
[Ipoucxoxnenue MOABUKHOM KapTOW 3BE3/THOTO Heoa. MP4,MP5,
ConneuHoit [IpaxTuueckas padora Ne 5 Pabora ¢ miianom 2 I1P1,ITP2,ITP4
cucreMbl. Cucrema | COIHEYHON CUCTEMBI.
3emisi—Jlyna.
Tema 3.3 [IpakTnueckas padora Ne 6 CrnekTpalbHBIHA 2 JIP9.MP4,MP5,
OnektpoMarauTHoe | aHamus. Dddext JJomrepa.
KOCMUYECKHE JTyYu
Paspnen 4 3Be3anl
Tema 4.1 3esnsl. | [Ipaktuyeckue pabotsr Ne 7 Pemenue 3amau 2 JIP4,
®dusuko- o Teme «OrnpesesieHne pacCTOSHUN 10 3BE3/I, MP4,MP5,
XHUMHUYECKHE ImapajIaKc I1P1,ITP2,ITP4.
XapaKTepUCTUKU U
WX B3aMMHAas CBS3b.
Pa3nen 5. Nanakruku. Ctpoenue u 3Bosonns BeejienHoii
Tema 5.2. [Ipaktuueckas pabora Ne8 3akon XaOoOua. 3 JIPS, MP5
CBepxmaccHUBHBIE PenukToBoe n3nydyeHue. IIP3
YCPHBIC ABIPBI 1 .HP9, MPS,
aKTUBHOCTD TP1
TaJIAKTHUK.
NUTOT'O 17




3SMETOANYECKHUE YKA3AHUS

Tema 1.1 HeOecnas cdepa, ocodble ToukH HeOecHOM cdepbl, HeOecHbIe KOOPAUHATHI.

IIpakTuyeckas padora Ne 1

HpI/IHIII/Il'lBI onpeaejacHus reorpaqmqeacoﬁ INUPOTHI K NOJTOTHI IO
ACTPOHOMUYECCKUM HaﬁJIIOI[eHI/IﬂM.

Hesb: 3akpenuTh 3HAHHUA 10 TeMe, HAYYUTh peIlaTh 3aJadyd Ha OIpenesieHus] reorpaduueckont
LIUPOTHI ,CKIIOHEHHUSI 3BE3]1, BBICOTHI KYJIbMUHALIU.

Beinosinus padorty, Bl Oynere:

ymembp:
-ONPEeAEIATh BHICOTY U KYJIbMHHAIIUIO CBETUIIA;
- OTIPE/ICTISITh CYyTOYHBIE MYTH 3BE3] OTHOCHTEIHHO HEOECHOTO SKBATOpa
- OIpeneisaTh IO BHJY 3BE3AHOrO Heba M €ro BpALEHUIO0 HaOJIoJaTeNsl HaXOMAILerocs Ha
CeepHoM mostoce 3emily;
- Ompenenarp KakoM IyHKTE 36MHOTO Iapa HEe BHIHO HU OJHOU 3Be31bl CeBepHOTO HEOECHOro
MOJIyLLIAPHUS;
MarepuanbHoe o0ecniedeHue: KapTOUKH C 33Ja4aMU
Kparkue TeopeTnueckue cBeJeHH:
BeicoTa nosntoca Mupa HaJi TOpU30HTOM
PaccmoTpuM, kakoBa BeICOTa MOJIIOCA MUpa HaJl TOPU30HTOM, IO PUCYHKY 2.5, TJie 4acTh HeOECHOH
cdepbl ¥ 3eMHOU IIap U300paKeHBI B MPOCKIIMU Ha IIOCKOCTh HebecHoro mepuauana. [lycts OP
— ochb MHpa, mapaienbHas ocu 3emnau; OQ — mpoeknuss YacTH HEOEeCHOTO SKBaTopa,
napajuienbHoro sKkBaropy 3emiuu; OZ — orBecHas jauHUA. Toraa BbICOTa MOJKOCA MUpa Hal
ropuzonToM hP = £ PON, a reorpapuyeckas mupota j = £ Q1010. OueBuaHO, 4TO 3TU YIJIbI
(PON u Q1010) paBHBI MeX)Ay cOOOM, MOCKOIBKY UX CTOPOHBI B3aUMHO TieprieHIuKyasspHbl (OO1
1 ON, a OQ L1 OP). Orcroga cienyer, 4To BbICOTA IIOJIIOCA MHUpPA HaJ TOPHU30HTOM DaBHA
reorpaguyeckoil mupore mecra HaomoneHus: hP = j. Takum oOpa3om, reorpaguueckyro MHUPOTY
MYHKTa HAOJIIOIEHUS] MOXKHO ONPEAETIUTb, €CIIM U3MEPHUTh BBICOTY MOJIIOCa MUPA HaJl TOPU30HTOM

B 3aBucumoctu ot Mecta HaOmro1aTeNs Ha 3emiie MeHseTCs BUJ] 3BE3JHOrO Heba U XapakTep

CYTOYHOTO JIBHJKEHUS 3BE3 .



Puc. 2.5. BeicoTa nosntoca Mupa Haji TOPU30HTOM

[Tpomie Bcero pa3odpaTbcs B TOM, YTO U KaK MPOUCXOAMT, Ha momocax 3emud. Ilomxroc — Takoe
MECTO Ha 3€MHOM IIIape, I7e OCb MHpa COBIAJAET C OTBECHOM JIMHUEH, a HEOCCHBIN SKBATOP — C
ropu3oHToM (puc. 2.6). s nabmronarens, Haxozsierocs Ha CeBepHoM nontoce, [lonspHas 3Be3na
BUIHA ONW3 3€HHTA. 37eCh HAaJ TOPU30HTOM HAXOIATCS TOJBKO 3BE3/bI CEBEPHOTrO MOJyIIapHs
HeOecHON cdepbl (C MONOKUTENbHBIM cKJIoHeHueM). Ha IOkHom monroce, HAa00OpOT, BUIHBI
TOJIBKO 3BE3/IbI C OTPUIATEIILHBIM CKIIOHEHUEM. B 000UX Cilydasx, IBHTasiCh BCICICTBUE BPAIICHUS
3emMiM TapajyieIbHO HEOECHOMY SKBaTOpy, 3BE3BI OCTAIOTCS HAa HEW3MEHHOW BBICOTE HaJ
TOPU30HTOM, HE BOCXOJISIT M HE 3aXOJISAT.

OtnpaBumcsa ¢ CeBepHOro Mojifoca B MPUBBIUHBIE cpenHue mUpoThl. Bricota IlonsipHoil 3Be3/bI
HaJ TOPU30HTOM OyleT MOCTENEHHO YMEHBIIATHCS, OJAHOBPEMEHHO YroJl MEXAY IUIOCKOCTSIMHU
ropu30HTa ¥ HeOeCcHOro ’KBaTopa OyneT yBenuuuBaThecs. Kak BUAHO W3 pucyHka 2.7, B CpeqHHUX
mupoTax (B orauune oT CeBepHOro mojroca) JMilb 4YacTh 3BE3N CeBepHOro monymapus Heba
HUKOTr1a He 3axoAuT. Bee octanbabie 3837161 Kak CeBepHOro, Tak ¥ FOkHOTO mosymapusi BOCXOIST
U 3aXOJIST.

BbicoTa cBeTHJIa B KyJbMUHAIIUN

IIpu cBOEM CYTOYHOM JBM)KEHUHM CBETHJIA JBAXK/IbI MEPECEKAlOT HEOECHBIM MepuaMaH — Haj
TOYKaMH [ora U ceBepa. MOMEHT NepeceyeHns HeOECHOTO MepHIMaHa Ha3bIBaeTCs KyJlIbMUHAIEH
cBeTUJIa. B MOMEHT BepxHell KylbMUHALMM HajJ TOYKOW IOTa CBETHJIO JOCTUraeT HanOOJblIeH
BBICOTHI Haj Tropu3oHTOM. Ha pucyHke 2.8 mokazaHO IOJIOKEHHE CBETHJIa B MOMEHT BEpXHEH
KyiapMuHanuu. Kak nu3BecTHO, BBICOTA TOJIIOCA MUpa HaJl TOPU30HTOM (yroi PON):
hP =j. Torma yron mexay ropuzontoMm (NS) u HebecHbM 3kBaTopoM (QQ1) Oyaer paBen 180° — |
—90° =90° —j. Yrom MOS, KoTOpBIil BEIpaXaeT BBICOTY cBeTHiIa M
B KYJIbMUHAIIMHU, MIPEJCTABISAET c000i cymmy BYX yrioB: Q10S u MOQI1. Bennuuny nepBoro u3
HUX MBI TOJIBKO YTO ONPEIENNIN, a BTOPOH SIBIIIETCS HE YeM MHBIM, KaK CKJIOHEHHEM cBeTuia M,
paBHbIM d.

Takum 00pa3oM, MbI MOJy4aeM CIEIYIOUIYI0 (GOpMyIly, CBS3BIBAIOLIYIO BBICOTY CBETWJIA B
KyJIbMUHAIIAHU C €70 CKIIOHEHHEM U reorpaduaecKoi IMpoToi MecTa HabIroIeHuS:

h=90°—j+d.

3Hast CKIIOHEHHE CBETHJIA U OTIPE/ICIINB U3 HAOIFOIEHUH €ro BBICOTY B KYJIBMUHAIIMH, MOXHO
y3HATh TeOTpa@uUECcKyr0 IIMPOTY MECTa HAOIIOICHHUSI.

[Ipoxomkum Hatre BooOpakaeMoe MyTelIeCTBUE M OTIPABUMCS U3 CPEIHUX LIUPOT K IKBATOPY,
reorpaguueckas mupora koroporo 0°. Kak ciaenyer U3 TOJbKO YTO BBIBEAECHHOW (OPMYIIBI, 3/1€CH
OChb MHUpa pacIioyiaraercsi B INIOCKOCTH TOPU30HTA, a HEOECHBIN IKBATOP MPOXOIUT uepe3 3eHuT. Ha
9KBATOpE B TEUEHUE CYTOK BCE CBETUIIA MOOBIBAIOT HAJl TOPU3OHTOM (puc. 2.9).
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Puc. 2.9. CyroyHoe ABUKEHHE CBETHII Ha 9KBATOPE

Xox pabdoThI:
OTBeTUTH Ha BOIIPOCHI:
1.B kakux Toukax HeOECHBIH HKBATOp Nepecekaercs ¢ auHuen ropusonra? 2. Kak pacronaraercs
OCh MHpPa OTHOCHUTEIILHO OCH BpamleHHsi 3eMJIM; OTHOCUTENFHO IIOCKOCTH HEOECHOTO MepuanaHa?
3. Kaxkoii kpyr HeOecHOI cepsl BCce cBEeTHIIA TIEpeceKaroT IBax bl B cyTku? 4. Kak pacmomnararorcs
CYTOYHBIE ITyTH 3BE3]l OTHOCUTEIHHO HeOecHOro sKkBaTopa? 5. Kak mo Buay 3BE3qHOTO HEOA U €ro
BpAILIEHUIO YCTAaHOBUTD, YTO HaOJronaTesnb HaxonuTess Ha CeBepHoM mosoce 3emnn? 6. B kakom
MYHKTE 36MHOTO I1apa HE BUIHO HHU OFHOM 3Be3/1b1 CeBepHOro HeOECHOTO MOoJTyIIapus?

Pemnts 3amaun:

1.Teorpaduueckas mmpora Kuesa 50°. Ha kakoil BbICOTE B 3TOM ropojieé MPOUCXOTUT BEPXHSSI
KyJIbMHUHALUs 3Be31bl AHTAapec, CKIIOHEHUE KOTOpod paBHO —26°? Caenaiite COOTBETCTBYIOLIUN
yeptéx. 2. BricoTa 3Be3abpl AnbTaup B BEpXHEW KyJbMHHAIMU COCTaBisia 12°, CKIOHEHHE 3TOU
3Be3/6I paBHO +9°. KakoBa reorpaduueckas mupora Mecta HabmoaeHus? Caenaiite HEOOX0TUMBII
yepTéx. 3. OmnpenenuTe CKIOHEHUE 3BE3/bl, BEPXHsS KyJIbMHUHALMA KOTOpOM Habirojanach B
Mockse (reorpaguueckas mupora 56°) Ha BeicoTe 47° HaJ TOUKOIL rora.

4.KakoBO CKJIOHEHHUE 3BE31, KOTOPhIE B BallleM T'Opojie KyJIbMHUHUPYIOT B 3€HUTE; B TOUKe fora? 5.
Kakomy ycrioBHUIO JJOJJKHO YIOBIETBOPSITH CKIOHEHHE 3Be3/bl, YTOOBI OHAa ObUIa He3axoJAIel s
MecTa ¢ reorpaduyeckoil upoToi j; HEBOCXOAAIIEH?

6. Jlokaxxute, 4TO BBICOTA CBETHJIA B HWKHEW KyJIbMUHALIMU BhIpaxkaeTcs ¢popmyioit h=j+d —
90°.

®opma npeacTaBjieHHsl pe3yJbTaTa: BHIIOJHEHHbIE 33/JaHUS B TETpaaud I IPAKTHUECKUX
pador.

Kpurepun oneHKH: -0I[EHKA «OTJIMYHO» BBICTABIISETCS CTYACHTY, €CJIU BBINOIHIETCS 6 3aaHU, C
NPWIOKEHHBIM pELUIEHHEM K TMPAaKTUYECKUM 3a/laHUsIM. -OIEHKa «XOpOIIO» BBICTABISAETCS
CTYJEHTY, €CIIU BBIMOIHIETCS S5 3aJaHU, C TPUIIOKEHHBIM PEIICHUEM K MPAKTUUECKUM 3a/IaHHUSIM.
-OI[EHKa «YJOBIETBOPUTEIILHO» BBICTABISAETCS CTYACHTY, €CIH BBIMIONHsAETCS 4 3agaHus C
MPUIIOKEHHBIM PEIICHUEM K MTPAKTUUYECKUM 3a/IaHHUSM.

Tema 2.2 Metoabl onpeneneHusi paccTostHuii 10 Te1 CoJIHeYHOM CUCTEMBbI.

IIpakTyeckas padora Ne 2 Pemenne 3ana4 Ha 3akonbl Keniepa.



Henab: 3akpenuTh 3HaHUA 0 TEME, HAYYUTh pelaTh 3a/la4l Ha ONpEJEIIeHUEe YCIOBUM BUAUMOCTH
T€X WIM UHBIX IUIAHET, WX CHUHOJUYECKHX M CHACPUYECKUX IEPUOJOB, MacC CHCTEMbI
MaTepuaibHBIX TEJ MO TpeTheMy 3akony Keruiepa, pasmepoB HEOECHBIX TeNl M PACCTOSHUN 10 HUX.
Bbinosinus padory, Bel Oyaere:
ymembs:
- pemiath 3a/Ja4yd Ha OMpeEeNieHHe YCIOBHM BHAMMOCTH T€X WM HUHBIX IUIAHET, HX
CHUHOINYCCKUX U CUACPUICCKUX HepI/IOI[OB;
- pemath 3a1a4u 1o 3akoHam Kemepa
- OIPENENIATh MacCy IJIaHeT.
MartepuanbHoe o0ecriedyeHre: KAPTOUKH C 3a7a4aMU

KpaTKne TCOPETUYCCKHUE CBCACHUA

Ilepsrlii 3axkon Kemiepa: kaxxas ranera oopamaercs Bokpyr ConHIIa MO JUIHIICY, B OJHOM M3
¢doxycoB koToporo Haxoautcsi CoHIe.

Bropoii 3akon KenJsiepa: paanyc-BeKTOp IIaHETHI 32 paBHBIE MPOMEXYTKH BPEMEHHU OMHCHIBACT
paBHbIE TUIOMIA/IH.

Tpernii 3akon Keniepa

KBagpats! 3BE3IHBIX NIEPUOJIOB oOparieHus IUTaHETOTHOCSTCS
MEXJTy CcOo0O0H Kak KyObl OOJIBIINX MOIyOoCcel UX OpOUT.

dopmyna, Beipaxkarolas TpeTuii 3akoH Keriepa, TakoBa:
r? a

72 4

o)

Il

et

rae T1 u To— nepuoibl 0OpamieHus IByX IUIAHET; a1 U ay— OOJIbIINE OTYOCH UX OpOUT.
Xoa pa0doThi:

OTBeTUTH Ha BOIPOCHI:

1. Kakue muiaHeThl Ha3bIBAIOTCS HUKHUMU?

2.Kakue rianeTsl OTHOCATCS K HUKHHUM, a KaKHe — K BEpXHUM?

3. MosHO i Ha0JTr01aTh POTHBOCTOSTHUE Mepkypus? OTBET 000CHOBATH.
4.Yto Takoe cuJepuuecKuil mepruo]] oopaieHus?

5. Moryt 11 coBlagaTh CHHOAMYECKUN U CHIEPHUECKUN TTEPUOABI KaKoro-11bo HeOecHOro Teja B
Comnneunoit cucreme? OTBer 000CHOBATE.
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(5 (M, +m) _ 013
2 =73

6. Kaxgéa(%[ ' ?\’4326%36%&1 HeOeCHOro Tena, eClU HKCIEHTPUCUTET OpOHTHI € = 0.
7.Chopmynupyiite 3akonbl Kernepa. /[onogHuTe OTBET pUCYHKAMH.
8.Kaxk nazpiBaetcst Omrkaiimasi kK COJHILY TOYKa OpOUTHI IJIaHETHI?
9. [laiiTe onpenenenre ropu30HTaILHOTO 3KBaTOPHAILHOTO Mapajlakca CBEeTUIa?
Ecnu Tounocts onpenenennii cocrapiser 0,01, MOXHO i ObIIIO OBI ONIPENETUTh JTMHEHHBIN pa3Mep
Mepkypust mo ¢opmyne R= De sin p, ecan 0v1 paccrosHue ao Hero Opuio 100 a. e.? Oter
000CHOBATb.

Jns  ycmemHoro - pemieHds — 3aJad  HEeoOXOIMMO — MPHUACPKHUBATHCS  CIEAYIOLIeH
IIOCJIENOBATEIILHOCTHU IEUCTBUN:
1) BHUMATEIHHO NMPOYUTATH YCIOBHE 3a/1a4H;
2) OTIpeICINTh, K KAKOMY pa3jieiy JaHHOW TeMbl OTHOCHTCS 3a/1a4a,;
3) BeIITUCATh BCe HEOOXOAUMBIE ISl PEIICHHS 33/1a4H (POPMYJIBL;
4) mpu HEOOXOAUMOCTH BBITOJIHUTH TOMOJHUTEIBHbIC TOCTPOCHHS.

[Ipumeps pelieHus pacueTHbIX 3a7a4

3amaua 1. Kak wuyacto IIOBTOPAIOTCA IIPOTUBOCTOSHUSA Mapca,
CUJEPUYECKUI
nepuoj koroporo 1,9 roga?
Pemenue:
OueBHIHO, HY>)KHO HAMTH CHHOJAUYECKUHN TIEPUOJ ITOU (BEpXHEH) IJIaHETHI.
Jlis aToro Bocnonbzyemcsi GopMyIioi:

S . T
,rne Tz — cunepuueckuit nepuoy 3emiu, T — cunepudeckuit nepuoa Mapca.
S= LT - -1’—9-:‘:32,1 roga
T-7, 1
T (M +my) _ EL
Otset: S =2,1 rona. T (My+my) &

3amaua 2. Beruucnure maccy lOmnurtepa, 3Has, 4uto oauH u3 ero cnyrHukoB (o) obOpamaercs
BOKpYT MiaHeTsl ¢ mepuogoM 1,77 cyt. Ha pacctosHuu 422 000 km. (CpaBuure nsuxenue Mo
BoKkpyr FOmnurepa ¢ neuxxenuem Jlynsl Bokpyr 3emnu. Ilepuon obpamienuss JIyHsl Bokpyr 3emiun
27,32 cyt., cpenHee paccrosiHue oT 3emiu coctaniseT 384 000 km).

Pewenue:

Jlns penieHus 3a1auu HE0OX0IMMO BOCIIOJIb30BAThCS TPETHUM YTOUHEHHBIM 3akoHOM Kemepa:

[Tpunumas 3a nepsyto napy Omurep ¢ Mo (Mi— macca FOmnurepa, m; — macca Mo, aj—
6onbiiast noayoch opoutsl Mo), a 3a Bropyro — 3emito ¢ Jlynoit ( My — macca 3emim, my — Macca
JIynbl, a ; — Oousblias moiayoch opOuThl JIyHBI), a Takke mpeHeOperass MacCcoll CIYTHUKOB IO
CPaBHEHMIO C MacCOM IIaHeT, MOTYyYHM:

M, a T} 422000°.27,32

— - o= 5 % ~ 317

M, &T° 384000°.1,77

.OtBeT: M1 =317 M>
3amada 3. Bo ckonbko pa3 auHEHHbIN paanyc CosHIA MpEeBbINIACT PAARYC 3EMIIM, €CIIH YIJIIOBOU
paanyc ConHua paseH 16"
PeweHne:
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R, 2%
Py

16. 60"

R R, = 1098,
88"
& Po

—panuyc ConHia, — BUIMMBIN yrioBoi paanyc ComHua, Po_
napawiakc CosiHIla, — paanyc 3eMIIu.
Otser: 109 R

3amaua 4. ®nar kopabiis nmpuBs3aH K MadTe Ha BeicoTe 30 MeTpoB Hal ypoBHEM Mops. Ha kakom
paccrosinuu | o Oyzaer BuseH Ha ropuzonTe? Pemenue:

BeimotHuM pucyHOK (puc. 2).

Puc. 2

3nech h — BIicoTa duiara Haa ypoBHeM Mopsi, R — paanyc 3emmu. ScHo, uro (R + h)2=R%+ %,
Torna

= J(R+h)" - R? = J(6378+0,03)* - 6378% =19,56 xm
€CIIU MPUHATH 3a R, HanpumMep, cpeHM SKBaTOPHATIBHBIN paanyc 3eMIIH.
OtBet: 1 = 19,56 kMm.
3agaun.
1. Haunyuias BeyepHss BUIMMOCTb BeHnepsl (HanOobliee ee ynaneHue K Boctoky ot CosHia)
onua 5 pepaisa. Korga B cienyromuii pa3 HacTynuia BUAUMOCTh BeHepsl B TeX K€ YCIOBUIX?
2.3Has, uto CaTypH coBepuIaeT ouH 000poT 3a 29,7 neT, HallAuTe MPOMEXYTOK BPEMEHU MEXKIY
€ro NMPOTUBOCTOSIHUSMH.

3. CHHOIMYeCKHIA TTePHO;] OOpaICHHS OHOTO U3 aCTEPOUI0B COCTaBIsAeT 3 Toja. KakoB 3Be3MHBII
nepuo ero odpamienus okoso ConHua?
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4. Haiinure cpeqHee cyTouHOE IBHKEHHE MepKypus 1o opoute (BeIUYUHY JyT'H OPOUTHI, KOTOPYIO
OH MPOXOAMUT 3a 3€MHBbI€ CYTKH), €CIIM CHHOAWYECKUU Tmepuoj] ero odpamienus Bokpyr ConHia
paBHsiercs 115,88 cyrkam.
5. Onpenenute Maccy YpaHa B €IMHHUIAX Macchl 3eMJIM, CpaBHHMBas JBHKeHUE JIyHBI BOKpYT
3emiIu ¢ IBMKCHHEM CITyTHUKA YpaHa — TuTaHuel, oOpaliaromerocss BOKpYr HETo ¢ mepuoiom 8,7
cyT. Ha paccrosanu 438 000 kM. [Tepuon obpamenust Jlyasr Bokpyr 3emuu 27,32 cyT., cpeaHee
paccrosiHue ee oT 3emiu coctasiget 384 000 km.
6. Berunciiure maccy nBOWMHOM 3Be3nbl o LleHTaBpa, y KoTOpOoi mepuos oOpaiieHus: KOMIIOHEHTOB
BOKpyr oOrmiero neHTpa macc T = 79 ner, a paccTosiHue MEXAy HUMHU 23,5 acTpOHOMHYECKUX
eUHUIIHI (a. €.).
7.Yemy paBeH TOpHU3OHTalbHBIM mapawiakc Omnwurepa, Korja OH HAaXOIUTCS OT 3eMJIM Ha
paccrosinuu 6 a. e.? ['opuzonTansHeli napamiakc Connna p0 = 8,8".
8. Haumensiee paccrosiuue Benepsr ot 3emnm paBHo 40 MitH. kM. B 3TOT MOMEHT ee yrioBoii
nuameTtp paseH 32,4". Onpenenure TMHEWHBIN paanyc 3TOH IJIAHETHI.
9. Onpenenure 1aabHOCTh TOPU30HTA ¢ Masika BBICOTOM 20 METPOB; C BEpUIMHBI TUpaMUIbl Xeorca
(156 meTpoB)?
10. Onpenenure pamuyc 3eMild, €CJIM TOHM)KCHHWE TOPH30HTA C BBICOTBI 9 KHIJIOMETPOB

paBHsieTcA 3;
®dopma npeAcTaBIeHus pe3yabTaTa: BHITOJIHEHHBIC 3a/JaHUS B TETPAAH ISl IPAKTUYECKUX PaboT.
Kpurtepuu onieHKHU: -OlIEHKA «OTJIMYHO» BBICTABIIACTCS CTYACHTY, €CJIM BBITIOJHICTCS 6 3aJaHul, C
INPUWIOKEHHBIM PEHIEHUEM K MPAaKTHUYECKUM 3aJaHusIM. -OLEHKA «XOpOIIO» BBICTaBJISAETCS
CTYJIEHTY, €CJIA BBINIOJIHAETCS 5 3aaHUH, C IPUIIOKEHHBIM PEIICHUEM K TPAKTUYECKUM 3aJaHUSM.
-OLIEHKA «Yy/IOBJIECTBOPUTEIILHO» BBICTABISAETCS CTYACHTY, €CIM BBIIOJHAETCS 4 3aJaHus C
MIPUJIOKEHHBIM PEIICHUEM K MPAKTUYECKUM 33JIaHUSIM.

Tema 2.2 MeToabl onpeaejieHusi paccTossHuii 10 Tej CoJiHeYHO# CHCTEeMBl.

IIpakTnyeckas padora Ne 3 OnpeneieHrne pacCTOSIHUM 10 HeOeCHBIX TeJl U HX pa3MepoB.

Henb: HayuyuTh BBIUUCISATH PACCTOSHUE JI0 IUIAHET IO TOPU3OHTAJIBHOMY MapajUlakCy, a HX
pa3Mepsl IO YTIIOBBIM pa3MepaM U pacCTOSIHUIO.

Brinosinus padorty, Bl Oynere:

ymemp:

-BBIYMCIIATH PACCTOSIHUE JI0 IUIAHET 110 TOPU30HTAIBHOMY NapallIakcy;

MarepuanbHoe o0ecnieyeHne: KapTOUKH C 3aJjauaMu
Kparkue TeopeTnueckue cBeJeHH:
Omnpenenenne paccrosnuii B ComHeuHOI cucteme. | OpH30HTANbHBIN Mapauiake

['opu3oHTaNbHBIM MapajiakcoM (p) Ha3bIBAETCS YroJl, MOJA KOTOPHIM CO CBETWJIA BUJAEH pajnycC
3emiiu, NeprneHANKYISPHBIN JIydy 3peHHUS .
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U3 tpeyronbauka OAS MOXHO BbIpa3uTh BeIWUMHY — pacctosinue OS = D:

R
sin p’

rne R — paguyc 3emnu. Ilo sToii ¢popmysne MOKHO BBEIYUCIUTH PACCTOSIHUE B paguycax 3emid, a
3HAas €r0 BEJITUYHMHY, — BBIPA3UTh PACCTOSHUE B KUJIoMeTpax. M3BeCTHO, YTO /Jisi MaJbIX YIJIOB Sin
p = p, €clid yroj p BeIpaxkeH B paauaHax. B onnom paauane cogepxkurcs 206 265”. Toraa, 3ameHsst
sin p Ha p ¥ BBIpaXkas ATOT yroj B paJuaHHON Mepe, moiydaeM (GopMyiy B BUAE, YIOOHOM JUIs
BBIYMCIICHUI:

206265

=&,

WM (C 1O0CTaTOYHON TOYHOCTBIO)

_(2-105)"
D=-—""R

Ornpezenenne pa3MepoB CBETHII

Puc. 3.12. YrnoBsie pa3mepsl CBETUIIA

3Hasl pacCTOSIHUE JI0 CBETUJIA, MOKHO OIIPENEIUTh €ro JIMHEHHBbIE pa3Mepbl, €CIM U3MEPUThH €ro
yriaoBo# paauyc r (puc. 3.12). ®opmyna, cBsA3bIBalOLIAs STH BEITUYHUHBI, aHAIOTUYHA (hopMyIie IS
olpezeseHus napaiakca:

o T
sinp’

VYuuteiBas, uro yrioBble auameTpbl naxe ConHua u Jlynsl cocraBmsitor npumepHo 30°, a Bce
TIJIAHETHI BUJIHBI HGBOOp}I)KéHHI)IM TJIa30M KaK TOYKH, MOKHO BOCIIOJb30BAaThCsI COOTHOIIICHUEM . sin
r=r. Torma:

D= i nbh="
P P
CnenoBaTeinHO,
P
r=-—R
p

Xon paboTsl:
Pemmts 3amaun:

1.Ha kakom paccrossHun oT 3emiu HaxoauTcsi CaTypH, KOrja €ro ropu30HTAJIbHBIN Tapajiakc
pasen 0,9"?

2.Yemy paBeH JNUHENHBIN quaMmetp JIyHbl, ecau oHa BugHa ¢ pacctosiHug 400 000 kM moxa yriom
npumepHo 30'?
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3.Uemy paBeH ropu3oHTaIbHBIN napamiake FOnurepa, HabmomaeMoro ¢ 3eMiid B IPOTUBOCTOSTHUH,
eciu FOnurep B 5 pa3 naneuie ot ConHua, yem 3emis?

4, Paccrostnue Jlynbl ot 3emiu B Oimkaiinieid kK 3emiie Touke opOuTHI (Tiepuree)

363 000 km, a B HauOonee ynanéunou (amoree) — 405 000 km. Onpeaenure ropu30HTATbHBIN
napasutakc JIyHbI B 9TUX MOJOKEHUSX.

S. Bo ckonbko pa3 Connue 6onbiie, yeM JlyHa, eciii UX yriioBbIe TUaMETPhl OJJUHAKOBBI, a
TOPU30HTAJIbHBIE NapaJlIaKCchl paBHbI 8,8” 1 57’ COOTBETCTBEHHO?

6.Yemy paBeH yrioBoi auametp CoiHira, Buaumoro ¢ Henryna?

®opma npeacTaBeHus pe3yJbTaTa: BHIIIOJTHCHHBIC 33/IaHUS B TETPATH JIUIS IPAKTHUECKUX
pabor.

Kputepuu oueHKH: -OIEHKA «OTIIMYHO» BBICTABISACTCS CTYICHTY, €CJIM BBITIOJNHSIETCS 6
3aJlaHui, C TPUIOKCHHBIM PEIICHUEM K MPAKTUYCCKHM 3aJaHUSM. -OIICHKA <«XOPOIIO»
BBICTABJIAACTCA CTYACHTY, CCJIM BBIIIOJHACTCA 5 BaHaHI/If/'I, C IMPUIOKCHHBIM PCIICHHUEM K
MPAKTUYCCKUM 33 JaHHSIM.

-OIICHKA «YyJIOBJICTBOPUTEIHHO» BBICTABIISACTCS CTYACHTY, €CIIM BBINONHAETCS 4 3aJaHusi C
MPUIIOKCHHBIM PEHICHUEM K TPAKTUYCCKUM 3a1aHUSIM.

Tema 3.1 IIpoucxo:xxkaenune CosHeuHoii cucrembl. Cucrema 3emusa—J/lyna.
IInaneTsl 3eMHOM rPyNIbI.

IIpakTuyeckas padora Ne4 PaGora ¢ noaBH:KHOI KapTO# 3Be31HOT0 Heda.

Less: cucteMaTH3UPOBATh U YIIyOUTh 3HAHUS 110 TEME, OTPadOTaTh MOMEHTHI
BOCXO0/1a U 3aX0/14, BEpXHEN U HMKHEHN KYJIBMUHALMI CBETUII 110 ITOABUKHOU KapTe
3BE3IHOro Heba

Boinosinus padorty, Bel Oynere:
ymems:
-paboTath C KapTOi 3BE3HOTO Heda,
- OIIPEAEINIATh TOPU3OHTAIbHBIE KOOPINHATHI;
- OIPEJENSITh MOMEHTHI 3aX0/1a M BOCX0/Ia COJIHIIA;
- OIpEeNEeNsITh OOBEKTHI MO 3aJaHHBIM KOOPIMHATAM.
OO0opynoBaHnue: OJIBIKHAS KapTa 3BE3HOTO Heba

XoJ paboTh:
l.Onpe):[eJme OKBATOPUAJILHBIC KOOPAWHATHI:
3Be3na CkJi0HeHuUe IIpsamoe BocxoxkaeHHe
Adnrois(p Ilepcest)

Kacrop(o bim3aeros)

Anbpaebapan(o Tenbiia)

Munap(& b.Menseauiisr)
AnpTanp(a Opna)
2.0npenenuTh TOpU3OHTaNbHBIE KOOpAUHATHI Ha 21.00 B 1IeHb BBINOJIHEHUS TPAKTUYECKOU
paloThI:

3Be3na AzumyT Bricora

[Honnyke (f bausHeos)

AmnTtapec(o. CkopnrioHa)
[onsipras(a
M.MenBenuiinn)
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Apxtyp(a Bosomaca)
IIpormon(o M.I1ca)

3.0npeaenuTe MOMEHTBI BOCXO/Ia U 3aX0/1a, BEpXHEW M HUKHEU KYJIbMUHALIMI B JICHb
BBITIOJIHCHHS TIPAKTUYECKON pabOTHI:

3Be3na Bocxon 3axon B.xynpmunamus | H.xynapMuHamms

Bemnsarpuke(y
OpuoHna)

Peryn(a JIbBa)
Berenbreiize(a
OpuoHna)

Purens(p
OpuoHa)
Bera(a JIupsr)

4.0Hpe,[[eJ'II/ITb 00BEKTEI 110 3aJlaHHbIM KOOpAWHATaM

Koopnunatst OOBbekT BericoTa BEpXHEH
KyJIbMUHAIUU

209 41 muH., + 45
54 17 MuH., +46
6945 mun., - 17
13 4 25 mMuH., - 11
22 4 58 muH., - 30

5.Kaxue co3e3aus BocxosT B 22.35 B ieHb IPOBEACHUS MPAKTUYECKOM paboThI?
3axonar? Kynsmuaupyrot?

®opma npegocTaBIeHHs Pe3y/IbTaTa:

BeinonHeHHbIe 33/1aHUS B TETPAAM Ul IPAKTUYECKUX padoT.

Tema 3.1 Ilpoucxoxnenne Conneunoii cucremnl. Cucrema 3emiuasi—/Iyna.
Ili1aHeTbl 3eMHOM IPYNIIBI.
IIpakTnueckas padora NeS Padora ¢ niianom CostHe4YHOI cHCTEeMBbl.

Ienp padoTbl: M3Yy4UTh XapakTEPUCTHKH IUIaHET COJHEYHOM CHCTEMBI, MX CXOACTBA U
OCOOEHHOCTH.
Beimosnus patdory, Bel Oyaere:
ymemp:
-OIPENEIATh IUIAHETHI U 3€MHOU I'PYIIIIBL;
-OnpeacIdATh CXOACTBA W pa3ivivsad MCEKAY ILIaHCTaMHU 3emMHOMI Tpyniibl W IIAaHCTAaMH
TMTaHTaMU;

KpaTkue Teopernyeckue cBeIeHHA:

B nentpe Conneunoit cuctembl Haxomutcs ConHIlE, BOKPYT KOTOPOTO IO CBOMM OpOHTaM
JIBUTAIOTCSl BoceMb IutaHeT: Mepkypuii, Benepa, 3emnst, Mapc, FOnurep, Caryps, Ypan, Hentys.
o 2006 t k 3TO# rpynne ruianer oTHocutTcs U [lnyToH, oH cumrancs 9-i mnaneroir ot ConHua,
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OJTHAKO, M3-3a €ro 3HAYMTEJIbHOH oTnaneHHocTH OT ConHIla U HEOONBIIMX pPa3MEpoB, OH ObLI
UCKJIIOYEH M3 3TOrO CIHMCKA M Ha3BaH IJIAaHETOM-KapiMKOM. BepHee, 3TO O/lHa M3 HECKOJIBKUX
IIaHeT-KapiiMkoB B nosice Kolinepa. Bce ykasaHHBbIE BbIIIE IUIAHETHI IPHUHATO IECJIWTh HA JBE
0oJbIIME FPYNIBL: 36MHAsI TPYIIA U Ta30BbIE TUTaHTHI .B 3eMHYIO IpylIly OTHOCAT Takue IJIaHETHI,
kak: Mepkypuii, Benepa, 3emist, Mapc. OHu OTIMYArOTCSI HEOONMBIIMMHU pa3MepaMH M KaMEHUCTOM
MOBEPXHOCTBHIO, & KPOME TOT0, PACION0kKeHbI Oinke octanbHbiX K ConHiry. K ra3oBsiM rurantam
otHocat: FOmutep, CarypH, Ypan, Henryn. Jlyis HUX XapakTepHbI OOJIbIIME pa3Mepbl U HATUUIUE
KOJIell, MPEACTABISAIOMUX COOOM JIASHYIO HBUIb U CKAIUCThie KyCKU. COCTOAT 3TU IUIAHETHl B
OCHOBHOM M3 Ta3a.

Xoxa padoThI:

I.HOJ'IBSYSICB CIIpaBOYHbIMU NAHHBIMU y‘le6HI/IKa, 3aII0OJIHHUTC Ta6n1/1uy C OCHOBHBIMH (l)I/I3I/I‘IeCKI/IMI/I
XapaKTEPUCTUKAMMU IIJIAHET 3€MHOM I'pyHaIibl

Dm3nueckue Omurep | Catypu VYpan Hentyn
XapaKTePUCTUKH

IJIaHET

Macca (B maccax
3emutn)

Hunamerp (B
JmameTpax 3emin)

IInornocTs, Kr/m3

[lepuon BpaieHus

ATtmocepa:
temmneparypa, °C;

XHUMHAYECKUHA

3.3anoaHUB TaOIMILY, ClIeTaiTe BBIBOJIBI U YKAXKHUTE CXOJCTBA U Pa3INuus MEXy IJIaHEeTaMH-
THTaHTaMHU.

4. TlpoBeauTe KaueCTBEHHOE CPAaBHEHHE CBOMCTB IUIAHET 3€MHOM TpYINIbl U IUIAHET-TUTAHTOB.
Vcnonb3yiiTe Ipu 3TOM CJIOBa: «BBICOKas», «HMU3Kas», «Oosblias» U T. . B BbIBOoJE yKaxkute
NPUHIUIHAIBHOE OTJINYME TUIAHET 36MHOM IPYIIbI OT MJIAHET-TUTAHTOB

XapakTepuUCTUKHI IInaneTs! 3eMHOM | IInaHeTHI-TUTAHTHI

IPYIIIBI

Paccrosgnaue or ConHia

Pazmep

Macca

ITmoTHOCTE
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ATtMocdepa

CnyTHHKH / KOJIbLIA

5.3aKOHUNTE TPETIOKEHUSL:
Oco6eHHOCTH BpAIICHHUS TUIAHET-TUTAaHTOB BOKPYT OCH SIBIISICTCS TO, YTO OHH......

Hamuuue y IOnutepa m CaTypHa IJIOTHBIX U TMPOTSDKEHHBIX aTMmochep OOBICHAETCS TeM,

Crnyrauk CatypHa.....o0agaet MOIIHOM atMochepoi, cocTosIIEeH B OCHOBHOM U3
asora.

IInaHeTHl —TUTAHTHI UMEIOT MaJIyro CpCAHIO0 IJIOTHOCTD 110 HPUYHUHE TOI'O, YTO.........
CYH_IGCTBOBaHI/Ie KOJICI] 06Hapy>K€H0 Yy IUTAHET - TUTAHTOB:..

IOnuTtep wm3nmydaer 3HAYUTENHHO OONBIIE TEIUIOBOW JHEPruuM, 4em mnoiydaer ee or ConHua.
[IprunHOM 3TOr0 MOXKHO CUUTATE. .. ...
6.0TBeThTE HA BOIPOCHI:

1. Kakue nyianeTs! BXoJsT B cocTaB CoJIHEUHOW CUCTEMBI?

2.Ilepeuncnute TUIaHETH B TOpsaKe yaaneHus ux ot CoiHia

3.V kxakoil ruiaHeThl caMblii 00JIBILION NIepena] IHEBHON U HOYHOM TeMIiepaTyp OBEPXHOCTH ?
4.Yem o0ycioBiIeHa BbICOKas TeMIIEpaTypa Ha OBEpXHOCTH Benepsi?

5.Kak Ha3pIBaeTcs IUIaHETa 3€MHOMU IpyIIbl, CpeaHAd TEMIIEpaTypa IMOBEPXHOCTU KOTOpOﬁ HMXKC
00C

6.Y Kaxko¥ TuIaHeTHl 0OJIbIIIAsl YaCTh MOBEPXHOCTH MOKPHITA BOJIOM ?

7.Y Kaxoi IUIaHEThl B COCTaB 00JIAKOB BXOJAT Kal€JIbKU CEPHOU KUCIIOTHI?
8.Ilnanersl, Temneparypa KoTopsix ObiBaeT Bbiie +4000C ?

9.Ilnanera ,MpakTHYECKH HE UMEIOMIAst aTMOC(ephI?

®opma npeAoCcTaBJIeHUS Pe3yJabTaTa. BBIIOJHEHHBIE 3aJaHUd B TETPaay Ui NPaKTHYECKHUX
pabor.
Kpurepun oeHKH: OlIEHKAa «OTIUYHOY» BBICTABISETCS CTYAEHTY, €CIIA MPABUILHO

3aI10JIHEHBI BCE TaOIHIIbI
-OIIeHKa «XOpOLIO»  BBICTABJISIETCS CTY/CHTY, ecmu  ectb 1-2  ommOku
MIPY 3aM0JTHEHUH TaOJINIL

-OlLIEHKAa «YyJIOBJIETBOPUTEIHLHO» BBICTABIISIETCS CTYACHTY, €CIU €CTh3-4 OmMOKM TPH 3aroTHEHUN
TabIuUIL

Tema 3.3 JuekTpoMarHuTHoe u3iay4deHue, kocmuueckue jayuun u 'PABUTAIIMOHHBIE
BOJIHBI kak HCTOYHUK HH(OPMALMHU O IPHPOJIE U CBOICTBAX HEOECCHBIX TeJl.

IIpakTnyeckas padora Ne6 CriekTpanbHblil aHanu3, 3¢ ekt Jomnepa.

Leapb padoThl: cUCTEMATU3UPOBATH U YIIIyOUTh 3HAHUS 110 TEME.
Beinosnus patdory, Bel Oyaere:
ymembp:
- OTIpe/IETATh CBOMCTBAa HEOECHBIX TEIT;
-CIIEKTpabHBIN aHAJIN3 HEOECHBIX TEI;
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MarepuajbHoe o0ecredyeHue: KapTOUKH C 33IaHUSIMU
Xox padoTsI:

3aKoH4YHNTE NpeIJI0KEeHUS:

1.Cnextp uzinydeHust
2.CrexTp norjiomeHus
3.CrekTpaibHbIi aHAIN3
4.CnextporpamMmma
5. HenpepbIBHBIH (CIUTONIHOW) CIIEKTP U3ITY4arOT
6. JluHeWvaTelii CIEKTp 00pa3yercs mpu
7. CrexTpaibHbIMU JTUHUSAMU HA3bIBAIOT
Bui0paTh npaBuJibHbIE YTBEPKIEHUSI:

1) o crieKTpy MOKHO OIPENEIUTh TEMIIEPATypy 3BE3/IbI;

2) 1O CIIEKTPY MOKHO OIPEIEIUTh XUMUYECKHI COCTaB 3BE3/IbI

3) 1O CHEKTPY MOKHO OIPENIEIUTh XapaKkTep peiabeda MOBEPXHOCTH IIIAHETHI

4) I10 CIICKTPY MOXKHO OIPCACINTD 3BE3JHYIO BEIMYUHY U CBETUMOCTD 3BE3/1b1
BcraBbTe NMPONYIIEHHBIEC CJIOBA U TPOAOJIZKUTE NPEATOKCHUSA

1. 3akoH cMenienusi Buna 3anuceiBaetcs B Buae Gopmysbi------ , e OykBaMu 0003HAaYEeHbI-----
2. 3akoH BuwHa MOXHO TNPUMEHSTH HE TOJBKO JUIA  ONTHYECKOrO  JMara3oHa
AIEKTPOMATHUTHOTO U3JIYYE€HUs, HO U JJIsI----.

3. [Ipy [BMXEHUHM UCTOYHMKA M3JYy4EHUS OTHOCHTEIbHO----- Bo3HUKaeT >¢dext Jomuepa.

CymHOoCTh 3(pPeKTa COCTOUT B CIIETYIOIIEM----.
Pemurs 3amauu:

1. Jlunus Bogopoza ¢ AuHOM BOJIHBI 434 HM Ha CIIEKTporpaMMe 3Be3/1bl oKazanach 433,12 M.
K HaM mam oT Hac ABUKETCS 3BE3/1a M ¢ KAKOW CKOPOCTHIO?
2. B cmekrpe 3Be3lbl JIMHUS, COOTBETCTBYMOMIAs JuiMHE BOJHBI 530 HM, CMeIIeHa K

(I)I/IOJ'ICTOBOMy KOHIY CIICKTpa Ha 53 M. OHpCI[eJ'II/ITL JIYUYCBYHO CKOPOCTD 3BE3/Ibl.

®opma mpenoCTABJICHUS Pe3yJbTATA: BBHINOJHEHHBIE 3a/laHUs B TETpagul s HPAKTHUYECKUX
pador.

Kpurepun onenkn:

- OLICHKA «OTJINYHO» BBICTABIISETCS CTYAEHTY, €CIIU MPABUIIBHO

BBITIOJTHEHBI BCE 3aJaHUs

-OI[CHKAa «XOpPOIIO» BBICTABISIETCS CTYIEHTY, ecinuectb  1-2  OmMOKM  TpH  BBITIOJHEHUH
3aJlaHuH;

-OLIEHKAa «y/I0BJIETBOPUTEIBHO» BBICTABISAETCSA CTYJEHTY, €ClIU €CThb3-4 OIMIMOKH MPH BBIOJIHEHUN
3a/laHui

Tema 4.3 Ctpoenue CosiHua, cotHeuHoii armocgepsnl. [IposiBiieHne coTHEYHONH AKTHUBHOCTH:
MSITHA, BCIBINIKH, IPOTY0epaHIbI.

IIpakTuyeckas padora Ne7 OnpenesieHue paccTOSHUSA 10 3Be3/, MaPaIaKC.

Heab: HAYYUTHCS OMPENENATH OCHOBHBIE XapaKTePUCTHKH 3Be3] (Maccy, CBETUMOCTb,
TEMIEPATYPY, PACCTOSHUE 0 3BE3/Ibl)
Boinosinus padorty, Bel Oynere:
ymemp:
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- OIIPEACIIATh PACCTOSHUSA 10 3BE31;
- OINpeAeNsATh OCHOBHBIE XapaKTEPUCTUKU 3Be3]l (Maccy, CBETUMOCTb, TEMIIEpATYpY,
paccTosiHUE J10 3BE3/Ibl)

MaTepnanbﬂoe o0ecmeyeHue:. KapTO4KH C 3aJaHUSAMU

Teoperuyeckuii MaTepuall.
["oanyHbIN mapajiylakc U PacCCTOSTHUS 10 3BE3]]

_OHeg,
— T} — ije&

g 12 (=]

Opbuta 3emnu
Mntuka

HapaHHaKTquCKOG CMCIICHUEC 3BC3/bI

JopuuHbI mapaniakce 383756l

["onnyHBIM MapajlIakcoM 3Be3Jlbl P Ha3bIBAIOT YroJl, MO KOTOPBIM CO 3BE3/bl MOXHO ObLIO
Obl BHUICTH OOJIBIIYIO TMOJYyOCh 3€MHOM opOuthl (paBHyrO 1 a. €.), NepHeHIUKYISIPHYIO
HaIpaBJIEHUIO Ha 3Be311y (pHC.).

Paccrostaue 10 3Be3/1bl

a
sin p°
re a — OOoJbIas MoJIyoCh 36MHOM OpOUTHI. 3aMEHUB CUHYC MaJIOTO yriia BETUYHMHOM CaMOro yriia,
BBIPQ)KEHHOW B paJiMaHHOW Mepe, W MpHHAB a = | a. €., MOJy4uM cIeayroIyro (GopMyay s
BBIUNCJIEHHSI PACCTOSHUSA 10 3BE3/bl B aCTPOHOMUYECKUX €UHUIIAX:
i 206 265’ .
p

Paccrosinue no 6nmkaiiieit 38e3/1b1, mapajakc kotopoi p = 0,75", cocranser D
= =270 000 a. e. Exuaunamu 111 ©3MEPEHUS CTOJIb 3HAYUTEIbHBIX PACCTOSIHUN SBIISIOTCS ApCEK
U CBETOBOH TO.

Ilapcek — 2TO Takoe paccTOsiHME, Ha KOTOPOM Mapajiakc 3BE3x paBeH 1”. Otcroma u
Ha3BaHME 5TOM EAMHMIBL: Iap — OT CJIOBA «Iapajllakc», CEeK — OT CJI0BAa «CEKyHJIay.
PaccrosHue B mapcekax paBHO OOpaTHOW BeIMYMHE TOJUYHOrO mapamiakca. Hampuwmep,
IIOCKOJIBKY napaiakc a Ilentaspa pasen 0,75", pacctosanue 1o He€ paBHO 1,3 mapceka.

D=

CBeToBOIl TOA — 3TO TAaKOE€ PACCTOSIHUE, KOTOPOE CBET, PACIHPOCTPAHSISICH CO CKOPOCTHIO
300 TBIC. KM/C, TpOXOAUT 3a roj. OT Ommkaiimieil 3Be31bl cBET UAET A0 3€MIIM CBBIIIE YETHIPEX
neT, Toraa kak ot CoJHIla OKOJIO BOCBMH MUHYT, a OT JIyHbl HEMHOTUM 00Jiee OHON CEeKYH/IbI.

1 mk (mapcek) = 3,26 cBetoBoro rojaa = 206 265 a. e. = 3+1013 km.
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K HacrosieMy BpeMEHHU ¢ MOMOMIbIO CIEHAIBHOTO CIyTHUKA «[ MImapKocy “3MepeHsbl
roJInuHbIe mapaurakcel 0osee 118 Tric. 38E31 ¢ TounocThio 0,001”.

Takum oOpa3om, Temepb HM3MEPEHHWEM TOJMYHOIO Iapajylakca MOXKHO HaI&XKHO
ONPEACIIUThL PACCTOSIHUSA A0 3BE31, ynali€HHbIX oT Hac Ha 1000 nk, wiu 3000 cB. ner. PaccTosinust
10 Gosiee nan€kux 3BE3 ONPEACISIOTCS IPYTUMHU METOIAMH.

Xon paboThI:
1.3anuimTe COOTHOIICHHUS:
A) lnk= cB.er
b) 1 nk= a.e.
B) 1 nx= km

2.3amummre (GOPMYNBI, TO KOTOPBIM MOXHO OIPEICNIUTh pacCTOSIHUA J0 3Be3n (B
aCTPOHOMMYECKHX €IMHUIIAX U apCceKax), €CIM U3BECTEH UX Mapajulakc. PemunTs 3a1auu :

1.ITapamnakc Beru 0,11". Ckoapko BpeMeHU UIET CBET OT HeE A0 3emiin?

2.CKOJBKO JIeT Ha/lo ObUTO OBI JIETETHh MO HANpPAaBJICHHUIO K co3Be3Auto JIupsl co ckopocThio 30
KM/c, uToObI Bera crana BaBoe Oamxke?

3.TTapamnakc Tonumana (o Llerraspa) 0,754". CkoibKO BpeMEeHH UIET CBET OT Heé 10 3eMin?

4. Kakoe mpenenbHOe paccTOSHUE 10 3B€3]l MOKHO OIpENeisTh METOAOM Mapajuiakca, eciu
COBpPEMEHHAasl aCTPOHOMUYECKAs alIapaTypa Mo3BoJigeT usmepsaTts yroi go 0,001"?
5.  Jlns mepeMeHHOH 3Be37pl B MaKCHUMyMe Ojiecka MaKCHMyM H3Iy4eHUs! MPUXOAMIICS Ha

JUTHY BOJHBI 414 HM, 2 B MUHUMYME OJieCKa — Ha JUIMHY BOJHBI

527 wm. Kak u3mMeHWIach TeMrepaTtypa 3Be3/1bl?

6. Haiitu pasmepsr 3Be3nbl Anbranp (a Opna), ecinu ee CBETUMOCTh paBHA JIECATH
ceerumocteit Comnia, a remneparypa gorochepsr 8400 K.

3anoJHUTD TAOIHILY:

CreKTpasbHbIi XapakTepUCTHKH CIIEKTPAIbHBIX KJIACCOB THIUIHEBIE
KI1acC 3BE3/IbI
OcobeHHOCTH
I[BET TeMIepaTypa CIaeKTpa
(0]
B
A
F
G
K
M
L

®opMa npeaocTaBIeHHs Pe3yJabTaTa: BHIIIOJHEHHBIE 3aJaHUS B TETPAAH IS
NpaKkTHYeCKuX pabdot/
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Kpurepum oueHku:
OICHKA «OTJINYHO» BBICTABIIACTCA CTYACHTY, CCJIN ITPABUJIBHO BBIMIOJIHCHBI BCC 3alaHUA
-OIICHKA «XOpOUIO» BBICTABISIETCS CTYACHTY, €CIIU €CTh 1-2 OmMOKHM TP BBHITOJHEHUN 3aaHUI

-OLCHKA «YAOBJIICTBOPUTCIHbHO» BBICTABIIACTCA CTYACHTY, €CJIU ecTb3-4 omuoKu
IIPpH BBIIIOJIHCHHUN 3aIIaHHI>'I

Tema 5.2. CBepxMacCHUBHbBIE YePHbIE AbIPbI H AKTUBHOCTb I'AJIAKTHK.
IIpencraBiienne 0 KOCMOJIOTHH.
IIpakTuyeckas padora Ne8 3akon Xa06na. PenukroBoe nznyyenue.

He.]]b paﬁoTbI: XapaKTEPU30BaTh CIHUPAJIBHBIC, JSJUIMITHYCCKUC KW HCEIIPABUJIIBHBIC T'aJIaKTUKH,

Ha3bIBATb UX OTIIMYUTCIBHBIC OCO6CHHOCTI/I, pa3sMEpPbI, MacCCy, KOJIMYECTBO 3BE3/1; IIOSACHATH

HaJINYHUC CBEPXMACCHUBHBIX YCPHBIX OBIP B AApax TaJlaKTUK; OIPCACIIATL  ITOHATHUA
«KBasap»,

«paJHOTrajakTUKA»; XapaKTepU30BaThb B3aWUMOJCHCTBYIOIINE TaJlaKTHUKHW, CPAaBHUBATH ITOHATHUS
«CKOIUICHHSI» U «CBEPXCKOIUIEHUS TaJlaKTUK». CPAaBHUBATh PA3JIMYHbIC MO3ULHH OTHOCUTEIBHO
mpoiiecca pacimupeHusi BceneHHOM; OIeHMBaTh TPaHMIBI MPUMEHUMOCTH 3akoHa XalOma u
CTEIEHb TOYHOCTH MOJIY4aEMBIX C €r0 MOMOIIBIO PE3YIHTATOB

Boinosinus padorty, Bel Oynere:

ymemaw:-

- ONpCACIIATbL BUbL TAJIaKTHK,

- Ha3bIBaTh OTJIMYHUTEIIbHBbIE OCOOEHHOCTH TAIAKTHUK , pa3MEpPbl, MACCY, KOJIMYECTBO 3BE3]I; -

-IIOSAACHATH HAJIMYUC CBCPXMACCHBHLIX YCPHBIX AbIP B AApax TaJlaKTHK;
ONpCACIATL  ITOHATUA «KBas3ap»,

MaTepnaﬂbnoe odecmeyeHue: KapTO4KH C 3aJaHUSAAMU

Teopernyecknit MmaTepuaJ

Jnist GONBIIMHCTBA TAJaKTHK OIPEIENIUTh PACCTOSHHE IO HAOMOJCHHUAM Ie(er]] OKa3bIBaCTCS
HEBO3MOXXHBIM. B 3THX ciydasx MOJB3YIOTCS IPYTMMH METOAAMH, CPEIH KOTOPHIX Hawmbolee
Ha/IEKHBIM CUUTACTCS OTIPE/ICTICHNE PACCTOSIHHS MO 3aKOHY «KPAaCHOTO CMEIICHUS», OTKPHITOMY B
1929 r. amepukaHCKUM acTpoHOMOM OnBHHOM Xab0ioM (1889—1953). O oOHapyxui, 4TO B
CTHEKTpaxX BCEX TAJNAKTUK (32 HMCKIIOYCHHEM TYMaHHOCTH AHAPOMEABl W JPYTruX ONMKalImx
raJlakTUK) JJUHUM CMEUIeHbl K KpacHOMY KOHIY (puc. 6.12). DTo «kpacHoe cMEIIeHHe» O3Hayalo,
YTO OHU YJIAJAIOTCS OT Hauel [ 'anakTuky.

CpaBHUB paccTosiHAE 0 TaJaKTUK CO CKOPOCTSMH HX yoajaeHus,  y4EHBIN
YCTAaHOBWJI,  YTO  MEXKIYyITUMHU BEJTMYMHAMU CYIIECTBYET BEChMaIpocTas
3aBUCHUMOCTH (3akoH Xab0:ma):

v = HeR,

1€ V — CKOpOCTh TalmakTuku, R — paccrosaue 1m0 Heé, a H — xosdpdumnuent

IPONOPLUMOHATILHOCTH, HA3bIBa€MbI Tenepb MOCTOSIHHOM XaO0ma. Ilo cOBpeMEHHBIM [IaHHBIM,
BennuuHa H cocraBnser 72 kM/(c*MIIK).

OTOT 3aKOH Jaj BO3MOXKHOCTh ONPEAETHTh PACCTOSHHE A0 Haubojee Aan€KMX OOBEKTOB BO
BcenenHnoii, korja HEeNPUTOAHbI BCe APYrHe COCOObI, IPUMEHSIEMbIe

B acTpoHOMHH. OmnpenenuB CKOPOCTh TAJNAKTHKUA IO CMELICHUIO JMHUN B €€ CIEKTpe, MOXKHO
BBIUMCIIUTH PACCTOSIHUE /10 HE€ 10 popMmyIie:

v

H" 22
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K nHacrosmemy BpeMeHH H3MEPEHBl «KpAacCHbIE CMEIIEHHUS» U OIpPENEICHbl PACCTOSIHUA [0
HECKOJIbKUX ThICSAY rajlakTHK. OT caMbIX Aal€KUX U3 HUX CBET UAET OKoJIo 13 Mulpn Jier.

ITo BHemHeMy BUY M CTPYKType raJIakTUKH BeChbMa pa3HOOOpa3Hbl, OAHAKO OOJIBIIMHCTBO U3
HUX XOpOUIO YKIJIAQABIBACTCA B MPETIOKEHHYI0 XabOmom emé B 1923 r. mpocTyo M CTPOHHYIO
kinaccudukanuio (puc. 6.13). Bee ranaktuku ObUTM pa3OWTHI HA TPU THIMA: AJUIMNTHYECKHE — E,
cnupajgbHble — S M HelpaBuibHbIE (UpperyispHble) — [ dopMa BUIMNTUYECKUX TaJaKTUK
pasnuyHa: OT MOYTH KPYyIJIOM 10 OYEeHb CHUJIBHO CIUIIOCHYTOH. B cnmpanpHbIX ranakTtukax
BBIJICJICHBI JBa MOJTHUIA: HOPMAaJbHBIC CIHPAH, y KOTOPHIX CHHpAIbHBIE pyKaBa HAaYMHAIOTCS
HEMNOCPEJCTBEHHO M3 LEHTPAJIbHOW 00JacTH , M INepeced€HHble CNUpalid, y KOTOpBIX pyKaBa
BBIXOJISIT HE U3 5/1pa, a CBSI3aHbI C IEPEMBIYKOM, TPOXOAAIICH Yepe3 IEHTp TaJlaKTHKU

HopmansHbie
CNMPanbHbIe ranaKkTuKK

JNAUNTHYECKHME FanaKTHKH

T e
»A

HenpasunsHbie

CnupansHbie ranaxtukn SBc
C NepemMbivKon

bamxaimumn M caMBIMH SAPKHUMHU OKa3aJuCh ABC TaJIaKTHUKKW HCIPABUJIBHOI'O0 THIIA, KOTOPLIC
nony4ywin HazBaHusi boneioe u Manoe Maremnanossl Obmnaka (puc. 6.14). OHu XOpOIIO BUIHBI
HEBOOPYKEHHBIM TJIA30M B 0KHOM MOJYIIApUHA HENoAAIEKy oT Mueunoro Ilyru. MarennaHoBbI
OO6naka SBISIOTCS CIyTHUKaMU Hamied ['amaktuku, paccrostaue 10 bonpmoro okono 200 TeIC. CB.
jet, 1o Majoro

— 170 tbIC. CcB. ner. Cpeau BceX M3BECTHBIX TAJIAKTUK [JOJI1 HENPABUIIBHBIX CPaBHUTEIBHO
HeBeJINKa — Bcero 5%. 3HaUNTENbHYIO YacTh X MAcChl (10 MOJIOBUHBI) COCTABJISIET ras.

OpHako OKa3ajoch, 4YTO OIPENEIUTh TOYHYK0 MacCy TajJaKTUK MPaKTUYECKHM HEBO3MOXKHO.
CornacHO UCCIIEJOBaHUSIM, TIOYTH y KaKIOW U3 TaJakTUK (B TOM yHclie M y Hamed ['amakTukn)
00HapyXeHO CYLIECTBOBAHME OOLIMPHBIX KOPOH U3 TEMHOTO BEIIECTBA, TAK HAa3bIBAEMOU CKPBHITON
Macchl win TéMHOM Marepuu. [1o pacuéram, e€ Macca B HECKOJIBKO pa3 MPEBBIMIaeT 00IIyI0 Maccy
BCEX HAOJII0/IaeMBIX OOBEKTOB TaJlaKTUKH. BBIICHWIOCH TakXe, 4TO MEXIYy rajakTHKaMHh B HX
CKOIUJICHUSIX HAXOIUTCS Ta3, pasorpersii g0 Temrepatypbl 6osiee 10 i K. Ero monmnas macca
CpaBHMMa C CyMMapHOM Maccoll BCeX TaJlaKTUK CKOIUIeHHs. Takylo Maccy OueHb TOpsiuero rasa
IPaBUTALMOHHBIE CUJIBI TAJJAKTUK MOTYT YAEpXaTh JIUIIb B TOM Cly4ae, €CIM B CKOIUICHUU TaKke
CYIIECTBYET TEMHAS MATEPHS.

Bunumo, TéMHas MaTepusi 9aCTUYHO COCTOUT U3 OOJBIIOTO YKCIa cabOCBETAIINXCS 3BE3]] U UHBIX
00BEKTOB, KOTOpHIE CYIIECTBYIOT Ha OKpamHaxX TallakTHK. [[pyryro €€ 4acTh MOXET COCTaBIATh
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MHOECTBO AJIEMEHTAPHBIX YaCTHII, TTOJJOOHO HEUTPHUHO C1ab0 B3aUMOACHCTBYIOIIUX C OOBIYHBIM
BEILIECTBOM.

Xoa padoThI:
1.BLINOJIHUTE 3aaHHA:

A) Ha pucynke 14 npuBeneHbIN300pakeHUs HEKOTOPBIX TYMaHHOCTEH.

Omnpenenure, K KAKOMY BUAY OHU

OTHOCSITCS, U OXapaKTEpU3ynuTe HX.

Kpabosunnas M27 Jlucuuku TymanHocTh TymMaHnHOCTh KoHcKast rosiosa

6) Ha PUCYHKC IMPUBCACHLL I/1306pa)KCHI/I$I Pa3jIMYHbIX KOCMHUYCCKHUX OOBEKTOB. Z[aﬁTe Ha3BaHUC
KaXJJ0ro u3 HUX " IOsICHUTE, B KakKou HepapxuquKoﬁ 3aBUCHUMOCTH OHM HaXOOATCs.
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B). Ha pucynke 16 npencrasneno uzodpaxenue ["anaktuku. [loguemy n3o0paxeHus 0JHOTO U TOTO
ke o0bekTa cronb pa3nmuyHbl? Kakylo wuH(pOpManmuio Bbl MOXETE MOJIYYHUTh W3 JaHHBIX
n300pakeHuit?

- -‘\ v ST a
; .Rk . 5 - <
-~ o . - Tl ST, = 0 e
»> }.m\ - —%‘1«'3?":,.?:\&\;?!‘:. *J,:p-.fmﬁwﬁiﬁ‘-_p.,»:c&’\;*.-,-, e St
'\'-5.. ;: » At vl =

HNK-nuamazon

ramMma Jiuana3oH
2.0TBeTUTH HA BONIPOCHI:

1. MoxHo 511 Habmo1aTh Ipyrue rajlakTuKY Ha Hebe?

2. Kakue MeToibl aCTPOHOMUU MO3BOJISAIOT ONPENENIUTh PACCTOSIHUS IO APYIUX TaJaKTUK U
UACHTU(DUIN-POBATH UX KaK JIPYTHE 3BE3THBIC CHCTEMBI?

3. CXOJIHBI I APYTHE TaJaKTHUKU ¢ IPOCTPAHCTBEHHON CTPYKTypoii Hatel ['anaktukn?
4.Yewm oTnuyaroTcs Apyryue 3Be3HbIE CUCTEMBbI?

5. Kakue HoBblE OOBEKTHI 3BE3 HOTQ _g‘g@q‘OHa €HBI B APYIUX TATAKTUKAX?

»
N “\e ¥
(4 v, 8 9 )
b7 '.’w 4 .
» 1] gy ’ 3
A

3.3anoaHuTH TA0ULLY.

Tun ranakruxku | lIpouent Crpykrypa(rpadpuueckoe | OcodeHHoCTH
oT o0wero | u3zobpaxeHue) cocraBa
qHucaa

DIIUNTHYECKHE

CrupanibHble

CrnupanbHble
nepeceYeHHbIE

JIMH30BUIHBIE
HenpasunbsHele
4.PemuTh 3a1a4n:
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1.B ramakTHke C «KpacHbIM CMEIICHHEM» B CHEKTPE, COOTBETCTBYIOIIEM CKOPOCTU YIaJCHHS
104 xM/c, BCTIBIXHYJIa CBEpXHOBAs 3BE3/1a, BUAUMAs 3BE3/IHAs BEIMUYMHA KOTOPOH paBHA

+18m. Kakue napameTpsl Bbl MOKETE ONPEACIIUTh AJIs TATAKTUKH 110 TaHHBIM CBEJCHUSIM?

2. Onpenenure nepuop oOpamenus ConHIla BOKPYr LeHTpa Macc [amakTuku, 3Has, 4TO
opoutansHas ckopocth Comnna 230 kM/c, a €ro paccTosHue OO0 [eHTpa Macc [amakTuku
coctasiget 7200 nk.

dopma npeaocTaBJieHUs] Pe3yJabTaTa: BHIIIOJHECHHBIC 33J]aHUs B TETPAIW JJIA MPAKTUUYECKHUX
pabot
Kpurepumn oueHku:

-OLICHKA «OTJIMYHO» BBICTABIISIETCS CTYEHTY, €CJIM IIPABUIIBHO BBIIIOJHEHBI BCE 3aJaHUs
-OIICHKa «XOpOILIO» BBICTABISIETCA CTYICHTY, €ClIH ecTh 1-2 OmuMOKM Tpu BBINOJHEHUU

3aJIaHUN
-OLICHKA «YJIOBJICTBOPUTEIHHOY BBICTABIISCTCS CTYICHTY, €CIIH €CTh 3-4 OMNOKH
MIPY BBIMOJHEHUH 3aJIaHUI
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