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PACCMOTPEHHO YTBEPXIAIO

Ha 3acenanuu [1IK O01eodpa3oBaTenbHbIX 3am. nupekropa no YP
JTUCIUIUIMH U TUCUUILUINH HalpaBJICHUS /H.IIL. Kutomupona /
«CommanbHast paboTa» « » 20 1.
[Tpencenarens I[T(L[)K / B.H. IleTrpoBa/

IIpotokon Ne_ ot «_ » 20 T

CocraButenb:  Huxomaesa E.A., mpenogaBatens BiceH KBATU(PUKAITMOHHOM
kareropun ['BIIOY Pecny6nuku Mapwuit On
«MOTCT»

PenieHnseHtsr:
1) IlerpoBa B.H., mpemnongaBaTens BBICIICH KBAIM(QUKAMOHHON KaTEropuu
I'BIIOY Pecny6muxu Mapuii 91 « MOTCT»

MeToanyeckue YyKa3aHHsi Js  CTYJ€HTOB 1O BbITNIOJHEHUIO
NMPAKTHYEeCKUX padoT.



HosicHuTeIbHASA 3aNIMCKA.

[TpakTrueckue 3a1anus pa3pabOTaHbl B COOTBETCTBHUH ¢ paboyueil yaeOHON MporpaMMOn AUCITUTITMHBI
«ACTPOHOMHUSI».

Llenv evinonnenua npaxmuueckux padom: (GOPMUPOBAHUE MPEAMETHBIX M METaNpeAMETHBIX
pPE3yNIbTaTOB OCBOCHHS OOYYArOIIMMHCS OCHOBHOH 00pa3oBaTelbHONW MpOrpaMMbl 0a30BOro Kypca
ACTPOHOMUUMU.

Xapakmepucmuka npaKmuyecKux 3a0anuil:

Ne Tema Pazoen Dopmupyemvie ymeHus
n/n npaKmuyecKo Memanpeomemmsle npeomemmoie
padomul
1. | Pabotac [IpakTuyeckue | Ha MPaKTHKE MOJIb30BAThCS | UCIIOJIB30BAThH KapTy
TIOJIBUKHOM OCHOBBI OCHOBHBIMH JIOTUYECKHUMH | 3BE3JHOTO Heba IS
3BE3HON KapTon aCTPOHOMHHU | IpUEMaMH, METOAAMH | HAXOXKJICHUS KOOpJHMHAT
(I13K) HaOJIOIEHNS, CBETHJIa
MOJICIIUPOBAHUS
2. | Onpenenenue [IpakTrueckue | BBITOJIHATH pemiaTh 3a/1auun Ha
KOOpJIUHAT OCHOBBI MO3HABATENbHbBIE U | IpUMEHEHHUE  U3YYCHHBIX
HEOeCHBIX aCTPOHOMHUHU | IIPAKTUUYECKUE 3aJaHUs ACTPOHOMUYECKUX 3aKOHOB
00BEKTOB
3. | Kongurypauuu CrpoeHnue BBITOJHATh peiarb 3a1a4u Ha
IUTAHET U 3aKOHBI ConneuHoi MO3HABATENbHbBIE U | IpUMEHEHHUE  U3YYCHHBIX
JIBUKCHHSI CUCTEMBbI [IPAKTUYECKHE 3a/laHus ACTPOHOMUYECKUX 3aKOHOB
TJIaHeT
4. | Onpenenenue Crpoenue BBITIOJIHSTh pemiaTh 3a/1auun Ha
paccTosiHui U ConneuHoi MO3HABATENbHbBIE U | IpUMEHEHUE  U3YYCHHBIX
pa3MepoB Ten B CUCTEMBI MPAKTUYECKHE 3a/1aHus ACTPOHOMUYECKUX 3aKOHOB
Conneunoit
CHCTEME
5. | ®usnyeckue IIpupona ten | knmaccuuuupoBaTh BJIaJICHUE OCHOBHBIMH
YCJIOBHS Ha ConneuHoit OOBEKThl ~ UCCIIEJIOBAHMS, | METOIaMU Hay4HOT'O
MTOBEPXHOCTU CHUCTEMBI CTPYKTYPHUPOBATh MO3HAHUS, MCIOJb3YEeMbIMH
IJTAHET 3€MHOM M3y4aeMblil MaTepuan B ACTPOHOMHH: OIMCAHUE;
TpYIMIIBI OOBSICHATD MIOJIy4YEHHBIE
pe3ynbTaTel U JenaTth
BBIBO/IBI
6. | CpaBHuUTENbHAS [Ipupona ten | knaccuuuupoBarthb oOpabaTbiBaTh pe3yibTaThl
XapaKTepUCTHKA ConneuHoi O00BEKTBl ~ HCCIEOBaHMs, | U3MEPEHUI, OOHapyXHBaTh
IJIaHeT CUCTEMBI CTPYKTYpUPOBATh 3aBUCHUMOCTh MEeXy
U3y4aeMblil MaTepual (u3MUeCKUMU BeIHMYMHAMH,
OOBSACHATH MOJTy4YeHHbBIE
pe3ynbTatel U JeNath
BBIBOJIBI
7. | Onpenenenune Connue n BBITOJIHATh pemiarh 3aa4u Ha
OCHOBHBIX 3BE3/BI MO03HABaTEJbHbIE U | IpUMEHEHHE  HM3yYEHHBIX
XapaKTePUCTHK NpaKTUYEeCKHUe 3aaHus aCTPOHOMUYECKHUX 3aKOHOB
3BE3]T
8. | Onpenenenue Crtpoenue u BBITIOJHATh peuarhb 3a1a4n Ha
CKOPOCTH IBOJIIOLINS II03HABATENbHbIE U | IpUMEHEHHE  U3YYCHHBIX
JBUKEHUSI 3BE3]T Bcenennoit MPAKTUYECKHE 3a/IaHus ACTPOHOMUYECKUX 3aKOHOB
B ['anakTuke




OueHka pe3y/ibTaTa BbINOJHEHUS] IPAKTHYECKUX 3a/IaHMIi:

IlpeabsiBiIeHHBIC YMEHUS ba3oBble «5» «4» «3»
KOMIIETEeHIIUH
KoppekTHoe moBeieHue Mpy BBITIOJTHEHUH padOThl | 3MOIIMOHAIBHO- + +
TICUXOJIOTHYECKHE
3anucu akKypaTHbie, OTCYTCTBYIOT peryasTHBHBIE + + +
rpaMMaTHYEeCKUE OMIHOKH
Coneprxanre HHGOPMAIIUU COOTBETCTBYET COIIMAITbHBIC + + +
TpebyeMon
WNudopmanus npeacraBieHa 46TKO, JOTHYHO, AHAJTUTHYECKHEC + +
OTCYTCTBYIOT (DAKTHYECKHE OIUOKU
OTBETHI JOCTOBEPHBI CaMOCOBEPIIICH- +

CTBOBAaHUA




IIpakTnyeckas padora Ne 1.
«Bpamenue nebecHoii chepbl. OpueHTHPOBAHKE HA 3BE3THOM HEOE».

Paccmorpute II3K, koTopas cocTOMT M3 JBYX YacTed: KapThl 3BE3MHOTO Heba u
HaKJIaJTHOTO Kpyra ¢ HeOECHBIM MEPUIUAHOM (HUTH).

BuumarenbHo mnpouuTaiite 3amanus 1 - 9, BBINOJHHUTE YKa3aHHs K HUM, 3alMILINTE
MOJTy4YE€HHBIE OTBETHI.

B xaxom cozsezouu naxooumcs Connye 15 oxkmsaops? Ha xapte 3BE3qHOTO HeOa HAHUTE
SKIUMNTHUKY, OMNpEIeInuTe B KAaKOM CO3BE3JUMM HAXOAUTCS TOYKA OKIUNTHKH,
COOTBETCTBYIOIIAs Aare 15 oKTsI0ps.

Kaxue sipxue 36€30b1 6uonst 15 sneaps ¢ 22 yaca? CoBmectute naty 15 sHBaps Ha KapTe
3BE31HOTO HeOa 1 Bpems 22 yaca Ha HAaKJIaHOM Kpyre. BeimummTe Ha3BaHUS SIPKUX 3BE3 L,
ucnonb3ys Tabnuny «OCHOBHBIE CBEICHHS O HauboIee sIPKUX 3BE3Tax).

B kakou cmopone neba 5 mas 6 23 yaca suono coszeezoue bauzneyos? CoBmecture aaty 5
Masi Ha KapTe 3BE3HOro Heba u BpeMs 23 yaca Ha HakJIagHOM Kpyre. Jlns onpeneneHus
CTOpPOHBI Heba MCIoNb3yWTe MOANUCH Ha HaknagHoMm kpyre: C — cesep, IO — tor, B -
BOCTOK, 3 — 3amaj.

Kozcoa 10 ansapsa npoucxooum eepxwusin kynomunayusi Cnuxu? Pacrionoxxure HaKJIaTHON
KpYT Tak, 4ToObl MEpUIMaH (HUTh) Mpoxoaus yepes 38e3ay Cnuka (o JleBbr). Onpenenure
BpeMs Ha HaKJIaJHOM Kpyre, KOTOpoe COBIaaaeT ¢ Aaroit 10 ssHBaps Ha KapTe 3BE3HOTO
Heba.

Kozcoa 15 ghespana npoucxooum nuswcnss kyromunayus Beeu? PacnonioxkuTe HaKJIaTHON
Kpyr Tak, 4yToObl MepuauaH (HUTb) HpOXOAus uepe3 3Be3ny Bera (o« Jlupel) mexny
CEBEPHBIM IMOJIFOCOM MHUpa (LIEHTP KapThl 3BE3HOTO Heba) U TOUKOil ceBepa (Touka C Ha
HaKIagHOM Kpyre). OnpenennuTte BpeMs Ha HAKIIQJIHOM Kpyre, KOTOPOE COBIAAET C JaTOM
15 deBpans Ha kapTe 3BE3THOTO HebA.

Kozcoa 25 masa eocxooum Anemaup? Pacnonoxute HakJIagHOW KPYT TakK, 4TOOBI 3BE3/1a
Anpranp (o Opna) Haxonuiach Ha JIMHUM TOPU30HTa B BOCTOYHOM YacTu Heba
(BHYTpeHHMI BBIpE3 HaKJIQAHOrO Kpyra BOmu3um Touku B). Ompenenure Bpems Ha
HaKJIaJHOM KpyTe, KOTOpO€ COBIAJaeT ¢ 1aToi 25 Mas Ha KapTe 3BE3IHOr0 Heba.

Koeoa 10 masn 3axooum Apxkmyp? Pacmnonoxurte HakIaJHOH KpYyr Tak, 4TOOBI 3Be3Ja
Apktyp (o Bomomaca) Haxogwiack Ha JIMHMM TOPU30HTa B 3alajHOM yacTu HeOa
(BHYTpeHHMI BBIpe3 HakKiIagHOro kpyra BOmM3u Touku 3). Omnpexnenure Bpems Ha
HaKJIaJJHOM KpyTe, KOTopoe coBnajaet ¢ faToi 10 Mast Ha kapTe 3BE3IHOTO HebA.

Koeoa 10 masn eocxooum Coanye? Pacnonoxure HakIagHOW KpYyr Tak, 4yTOOBI TOYKA
SKJIMIITUKH, COOTBETCTBYyIomIas naate 10 Mas, HaxoIwiach Ha JIMHUM TOPU30HTA B
BOCTOYHOW 4YacTH Heba (BHYTPEHHUH BBIPE3 HAKJIAIHOTO Kpyra BOJM3M TOuku B).
Onpenenure BpeMsl Ha HaKJIagHOM Kpyre, KOTOpoe COBMaaaeT ¢ narod 10 mMas Ha kapte
3BE3AHOIO Heba.

Kocoa 5 okmsabps saxooum Coanye? PacnonoxuTe HakJIaJHON KPYr Tak, 4TOOBI TOYKa
SKJIMIITHKH, COOTBETCTBYIOIIAsI JaTe 5 OKTAOps, HAaXOAWjIach Ha JHHWW TOPU30OHTA B
3armagHoW dYacTh HeOa (BHYTPEHHHMH BbIpE3 HAKIAJHOTO Kpyra BOJM3M TOYKH 3).
Onpenenurte BpeMs Ha HAKJIATHOM Kpyre, KOTOPOE COBIAIAET C AaTOM 5 OKTAOPS Ha KapTe
3BE3AHOIO Heba.



IIpakTnyeckas padora Ne 2.

«Hcnoan3oBanue ceppuca Google Maps nj1s1 noucka uadopmanuu o niianerax CojiHeqHOH
CHCTEMBbD».

1) Paszbepure pemienue 3amaud. Kaxkoso ckionenue 3630, komopvie 6 Mockse (¢ =56")
KYIbMUHUpytom Ha gvicome 45°7

MaHo: Pemrenne.

@ =56 |3anumure GopMyiy BEICOTHI CBETHUIA B BEpXHEH KynbmMuHanuu: h,, =90° —p+ 0o

h, . =45° Ilpeobpasyiire Gpopmyiy u BeIpazuTe ckioHeHue: & =h, ., —90° + ¢
HajiTu: Paccuuraiite cknonenue: 6 =45° —90° +56° =11".
o =? OrtBert: ckiOHEHHE 3BE3]1 paBHO +11°.
2) Pasbepure pemenne 3amaud. Ha kaxou 2eozpagpuueckoii wupome 36e30a Anvmaup

KyTbMUHupyem 6 3enume?

Cxnonenue 3Be31b1 Anbraup (o Opna) Haiinute B Tabnuue «OCHOBHBIE CBelleHUs O Haunboliee
ApKUX 3BE31ax». BeicoTa 3eHuTa pasHa 90°.

Jlano: Pemenue.

o =49 3anummre GopMyIly BBICOTHI CBETHIIA B BepXHEH KyabMuHanuu: h, , =90° —p+6

h, ., =90° | Ilpeobpa3yiite hopmyny u Belpazute MUpOTy: @ =90° —h, , + 5.
"Haiitm:  Paccuuraiite mupory: @ =90° —90° +9° =9°.
=" OtBer: 9° ceBEpPHOU IIMPOTHI.
3) Paszbepute pemienue 3amaun. Kaxoea evicoma Connya 6 noidewvb 6 OeHb 3UMHE20
connyecmosinust 8 Mypmancke (¢ = 69°)?
[Tonnens — 310 BepxHsis KynbMmuHauusg ConHua. B /eHb 3UMHEro COJIHLIECTOSHUS CKIOHEHUE
Comnnia paBao —23,5°.
MaHo: Pemenue.
@ =69’ 3anumure GopMyiTy BEICOTHI CBETHIIA B BEpXHEH KynbMuHanuu: h, , =90° —@p+6

5 =-235" | Paccunraiite BhICOTY: h, , =90° —69 —235 =-25".
HaijiTu: OtBer: — 2,5° (ConHIle HAXOIUTCS TIOJI TOPU3OHTOM, B MypMaHCKe — TOJIIpHast
HOYb).

=7

hB.K.
4) Pemute 3amauy. Kakoso ckinomenue 36€30, komopvie 6 Pocmoee-na-Hony (@ =47")
KYTbMUHUPYIOM 8 3eHume?

5) Pemute 3amauy. Ha kakoii 2eoepaguueckori wiupome 36e30a Chuka KyJTbMUHUPYEM HA 8bLCOME
30°7?

6) Pemnte 3amauy. Kaxosa evicoma Connya 6 noideHb 6 OeHb BeCeHHe20 PAGHOOEHCMEUs. 6
Hosocubupcke (¢ =55°)?



IIpakTyeckas padora Ne 3

«3axonbl Kenjiepa — 3aK0HbI 1BUKEeHUSI HEOECHBIX TeJD)

1. Pa3zGepure pemieHue 3anauu. Yepes Kakou NpOMeNCYMOK BpeMeHU NO8MOPIOMCsL
HUdiCHUe coedurenuss Mepkypus?

Hano: Pemennue:
T @ lron Ornpexnenure cHHOAMYECKUH Tiepro 1 Mepkypust: i = i — i
S T T,

_ _ T, T

T $=0,24rona | Bemonnure mpeobpaszoBanus GopmyJsl: S = T
- —
BeinosiauTe pacu€rsl: S = M ~ 0,32roga
1-0,24

Haiitu: S-? [lepeBenuTe CHHOIUYECKHI MEPUON U3 JIET B CYTKH:

0,32-365,25 =117

CYTOK.

OtBer: HuwxHHE coenuHEHUs Mepkypus HOBTOpsroTCs yepe3 117

2. PazGepurte pemenue 3anaun. Paccuumaiime npoooadxcumensHocms 2o0a Ha Benepe.

Hano:

TGE': lrog
a ® =1a.e.

=0,72 a.e.
ag 0,72 a.e

N D
Haigtu: T Q-

Pemenne:
r* a°
3anuumre |11 3akon Kerepa: —- = —
o 4o

Brimosnnute npeodpasoBanne Gopmyinsl: 7 =T

3
Brimosaute pacuérsl: 7 =1- [O—sz ~ 0,61

[TepeBenute 3BE€3aHbIN IepuoA B cyTku: 0,61- 365,25 ~ 223
OrtBet: rox Ha Benepe nurcs 223 nHs.

3. Pemmire 3amauy. Yepez Kaxou npomedcymox 6pemenu NOGMOPSAIOMC GepXHUe

coeduneHusi Benepul?

4. Pemmwure 3anauy. Paccuumatime npoooaxcumensHocms 200a Ha FOnumepe.


https://commons.wikimedia.org/wiki/File:Earth_symbol.svg?uselang=ru
https://commons.wikimedia.org/wiki/File:Mercury_symbol.svg?uselang=ru
https://commons.wikimedia.org/wiki/File:Earth_symbol.svg?uselang=ru
https://commons.wikimedia.org/wiki/File:Venus_symbol.svg?uselang=ru
https://commons.wikimedia.org/wiki/File:Earth_symbol.svg?uselang=ru
https://commons.wikimedia.org/wiki/File:Venus_symbol.svg?uselang=ru

IIpakTnyeckas padora Ne 4.
«PaccrosiHue 10 3BE31».

1. Paz0epure pemenue 3anaun. Ha xakom paccmosnuu om 3emau nHaxooumcsi CamypH, Ko2oa
€20 20pu3oHmanbHblil napaiiakc pasen 0,97

Hano: Pemenne:
pr=0,9" 3anummTe GopMyITy CYTOYHOTO Tapajijlakca B YIJIOBBIX CEKYH/IAX:
R

P’ =—2.20626%
.

Rg = 6371 xm | IpeoGpasyiite gopmymy: r = Rcﬁ - 206265
yo,
y— . ) 6371 9
HaiiTn: Paccuuraiite paccrosiaue: r = ——— - 206265 ~ 1,46 -10° kM
9
r-7 [IepeBeauTe paccTosiHUE B a.€.; [ = M ~9,7a.c.
150-10°

Ortsert: paccrosHue 1o CartypHa 9,7 a.e.

2. Paszbepure pemenue 3anaun. Yemy pasen yenosou ouamemp Connya, uoumslii ¢ Benepot?
MaHo: Pemenue:
r=0,72aq.e. [lepeBenute paccrosuue Benepst or ConHila B KM:

0,72-150-10° ~1P8-10° xm

D OB 1392000 k™ | 3anumuTe popMyny YIiIOBOro pajuyca cBeTuia: o = R. 206265
r

VYrioBo# quameTp B 2 pa3a 0oJibliie yrioBoro paauyca: 2" = b. 206265
r

1392000

Haiitn: 2 -?  Paccuurtaiite yrioBoi nuamerp: 2a” = 108.10° - 206265 ~ 2659”
IlepeBenuTe yrioBoM JuaMeTp B YIVIOBBIE MHMHYTBI W T'PaaycChl:
2659” — 2659 ~ 44' — ﬂ ~ 0,70
60

OrtBert: yrunosoii tuamerp ConHua, Buaumslid ¢ Benepsr, 0,7°.

3. Pemute 3anauy. Yemy pasen cymounwiti napannaxc FOnumepa 6 npomusocmosnuu?

Pemure 3anauy. Yemy pasen yenosoii ouamemp Coanya, suoumsiii ¢ Mapca?


https://commons.wikimedia.org/wiki/File:Earth_symbol.svg?uselang=ru
https://commons.wikimedia.org/wiki/File:Uranus_symbol.svg?uselang=ru

IIpakTHyeckas padora Ne 5.
«Du3nyeckasi NPUPoaa 3Be31».
1. TlpouwnTaiite § 31 (1) yueonuka (JI. O. I'enaenmreitn ®uszuka. 11 kimace. B 2 4. Y. 2. YueOHuk njis 001eo0pa3oBaTesIbHBIX YUPEKICHUN
(6a3oBe1it ypoBens)/ JI. O. 'ennenmreiin, F0. U. luk. — M.: Muemo3una, 2013. — 367¢.)
2. 3anonHuTe TA0IUIY:

HasBanue VYcnoBHoe CocrosiHue atMochepsl Cpennsis Penwed Hanuuue n CymecTBOBaHUE
MJTAHEThI o0o3HaueHue | Xumuueckuii | [I1OTHOCTH JlaBieHue TEMIEepaTypa, | MHOBEPXHOCTH | COCTOSIHHE KHU3HU
COCTaB oC BOJIbI
Mepkypuit
Benepa
3emuist

Mapc
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