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MeToauuyecKrue peKOMEH/AIUHU 10 BHINOJHEHUI0 CAMOCTOATEILHOMI
padoThI
10 y4eOHOM TUCIUTIMHE
B/1.08 Actponomusi
CnenuanbHOCTb: 09.02.07 UupopmanoHHbIE CHCTEMBbI

nporpaMMupoBanme (110 0TPaCIsIM)

YPOBGHB O6pa3OBaHI/IH BBIITYCKHHKA: cpeaHee l'IpO(I)eCCI/IOHaJ'IBHOG

oobpazoanue (CII10O)
[Iporpamma moaroToBKU
cricouaincra CpeaHero 3BCHa
(TIIICC3): 0a3zoBas
[IpucBanBaemasi KBaaTu(OUKAIIHS: POrPaMMUCT
dopma o0ydeHUs: ouHas

Cpoxk nonyuenus CITO no TTICC3: 3 roxa 10 mecsues

VYpoBeHs 00pa3zoBaHus,
HEOOXOUMBIN JJIs MpUeMa Ha

o6yuenue mo ITTICC3: OCHOBHOE 00111e€ 00pa3oBaHue
['onx mpuema Ha oOydeHue Ha 1-i 2022
Kypc:

Bbpsuck 2022



MeTOZ[I/I‘IECKI(Ie PEKOMEHIAIIMHA 110 BBINIOJIHCHUIO CaMoOCTOSITeIbHOM
padoThbI
o yueonoit guctuminie b/1.10 Acrponomus (nanee— MP)

s crienranbHOCTH (09.02.07 UHdopManMoOHHbIEe CHCTEMbI U
nporpaMMupoBanue (10 0TPACIAM)

PazpaboTtan(n):

— npenoaasarens [IK BI'TY JILA. JIazapeBa
MP paccmoTpeHbl U 0J100peHbI Ha 3aceJaHuU
MPEIMETHO-IIUKIIOBOM KOMUCCHU
«MaTteMaTH9eCKHUX U OOIINUX €CTeCTBEHHO-
HayuyHbIx aucuuriney [IK BI'TY (nanee —
[TLK)
ot « 29 » amnpens 2022 r., nporokon Ne 9

[Ipencenarens 1K JILA. JIazapeBa

CornacoBaHo:

3amecrturens qupekrtopa [IK BI'TY
T.E. banamosa

© Jlazapesa JI. A.
© OI'BOY BO «bpstHCKHIT rOCyapCTBEHHBIH
TEXHUYECKHI YHUBEPCUTET)



IIpakTnueckas padora Nel

TEMA :POJIb ACTPOHOMMMU B JIETOUCUYUCJIEHUHU U CO3JAHUUN
KAJIEHJIAPEI. CHOCOBBl ACTPOHOMHUYECKHUX HABJIOJEHU B
APEBHOCTHU U HACTOSALIEE BPEM

I_Ie.m, 3aHATHUA: C(bOpMHpOBaTB npeacTaBjJICHUC O CO3OaHUU KaneHI[apeﬁ N BBCIACHHHU

JICTOUCYHUCICHUA.

OOpa3oBaTe/bHbIE 3aJa4UH:

— paccMOTpeTh THIIbI KaJeH1apeii;

— HU3YYUTH PpA3BUTHC ACTPOHOMUYICCKHUX Ha6J'IIOI[€HI/II7L

3aganue Ne 1.JlaiiTe onpeneneHue KajieHaaps

3amanue Ne 2 .Kakue ObIBarOT THITHI KaJICHIAPEH

3amanue Ne 3. 3anoiHUTE CPAaBHUTEIBHYIO Ta0IHILY:

Taoauna 1.
HebecHrle
SIBIICHHUS,
CootsercTBytomMe
3
Tunel Kocmnueckne € INHUIIBI HocrounctBa | Henocratku
o KOTOPBIM
KaJleH1apeit SIBIICHUSI p WU3MEPEHHUS, UX KaJIeH1apst KaJIeH1apst
BeJIETCS
JUINTEJILHOCTE.
OTCYET
BpEMEHU

3amanue Ne 4. Uto u3yyaeT onTU4ecKasi aCTPOHOMHUS?




3amanue Ne 5. UTo ABIISIETCS IPOTOTUIIOM TeJiecKora?

3ananue Ne 6. KTo siBIsieTcs epBbIM yU4€HBIM, HCITOJIb30BABIINM PUMHUTHUBHBINA TEJIECKOTI 15
HaOIroneHus 3a Hebom?

3amanne Ne 7. I'ne B Poccuu u xorza Obl1a mocTpoeHa nepBasi acTpOHOMUYECKast oocepBaTopus?

3ananue Ne 8. 3anonnute Tabnuiy «Kinaccudukaius onTHYecKUX TEIECKOMOBY

Pucynoxk 1. Teneckon
Tao0auna 2.

KIIACCUOUKALIUA OIITUYECKUX TEJECKOIIOB

IIpumep Tesieckona u ero

Bun Xon ayueit
XapaKTePUCTUK

PedpaxTopsr

Pednexropsr

3amanue Ne 9. [ToueMy mpu BEIOOpE MECTOPACTIOIOKEHUS TEJIECKOTIOB BBIOMPAIOT
BBICOKOTOPHBIE PailOHBI C YUCTHIM BO3TyXOM?




3amanue Ne 10. UTto Takoe OKOI03eMHOE TPOCTPAHCTBO?

3amganue Ne 11. Uto Takoe OamXHUN KOCMOC?

3amanne Ne 12. Kakne 00bEeKThI pacioioKeHbI B OJIMKHEM KOCcMOce?

3amanne Ne 13. Kakue 00bEKThI pacioioKeHbI B TaIbHEM KOocMoce?

3ananue Ne 14. Korja Obul 3amyIieH nepBblii MCKYCCTBEHHBIN CIIYTHUK 3emiin?

3amanne Ne 15. Korga ObuT mepBbIi TTOJIET YEIOBEKA B KOCMOC M KTO OBLT MEPBBIM
KOCMOHAaBTOM?

BaﬂaHI/Ie Ne 16. KTo u3 KOCMOHABTOB U Koraa repBbIM BBIIICIT B OTKpLITBIfI KocMoc?




Ilpakmuueckasa paboma Ne 2
Tema: U3ydenue 3B€31H0Or0 He0a ¢ NOMOIIBIO MOJABHKHON KapPThI

Heab: HAYyYUTHCS OMPENEATh BU 3BE€3THOTO HeOa B IIO00 MOMEHT CYTOK IMPOU3BOJIEHOTO
JTHS TO/1a, HAXOJUTh Ha KapTe 3BE3/IHbIC O0BEKTHI; OMPEICIATh KOOPANHATHI HEOCCHBIX
00BEKTOB.

Heo0x0auMo0 3HATh: ACTPOHOMUYECKUE OHATHS U TSPMHUHBI.

Heo0xoa1nMo0 yMeTh: 110JIb30BaThCs OABIXKHOM KapTO# 3BE3HOTO HEda.

O0opynoBaHue: TIOJBIKHBIC KapThl 3BE3HOTO HEOA, MHCTPYKLIMOHHBIE KapThl, MyJbTHMEIHA.
OcHOBHBIE TeOpeTHYeCKHE MOJI0KEHHSI.

Bup 3Bé31H0T0 HEOA M3MEHSCTCS U3-3a CYMouH020 8paujenus 3emau. I3meHeHne Buia
3BE3AHOIO HeOa B 3aBUCUMOCTH OT BPEMEHHU r'0J1a POUCXOAUT BCIIEACTBUE 0OpaujeHus 3emuu
sokpye Connya. 3BE31HBIE KapThl IPEICTABISIIOT COOON MPpOeKLUU HeOEeCHOH cdephl Ha
IUIOCKOCTh C HAHECEHHBIMU Ha HEE€ 00BEKTaMU B ONPEAEIEHHON CUCTEME KOOPIMHAT.

B Hamm n1HY cO3BE3AUSIMH HA3bI8AIOM ONpeOeNéHHble YUaACMKU 36630H020 Heba, pa30eléHHble
MedHcAy cobotl cmpo2o YCMAHOBIEHHLIMU SPAHUYAMU, C XAPAKMEPHOU HAOII00aeMOou
2PYRNUPOBKOTL 36€30.

Ha ITK3H mbl MOxeM HaOJI01aTh psAJl CO3BE3IUI CEBEPHOTO MOTYIIAPUS, PA3IEICHHBIX MEXKIY
€000l MyHKTUPHON JTMHUEH.

Ha kapre 3BE311b1 NOKa3aHbI YEPHBIMU TOUYKAMU, Pa3MEPhl KOTOPBIX XapaKTEPU3YIOT IPKOCTh

3BE31, U MOAMUCAHBI OyKBaMu rpedeckoro angasura (X B.y.é ). TymanaOoCcTH 0003HAUCHBI
HITPUXOBBIMH JIMHUSMH.

CeBepHblii oJI0C MHpa U300pakEH B LIEHTpE KapThl. JIMHU, HCXOSIIME OT CEBEPHOTO MOJIFOCA
MUPA, IOKa3bIBAIOT PACIIOIOKEHHUE KPy206 cKioHenusa. Ha 3BE3HON KapTe Ui IBYX
OnrKalIIuX KPYroB CKJIIOHEHHUS YTII0BOE pacCTOsIHUE paBHO 1 4.

Heb6ecupie mapamtenyn HaneceHsl yepe3 30°. C uxX MOMOIIBI0 TPOU3BECTH OTCUET CKIIOHCHHE
cBeTHa O. TOUKM nepeceueHnst SKIUITUKN C SKBATOPOM, JIJIsl KOTOPBIX MPsiMOe BOocXoxkieHue 0 u
12 4., Ha3bIBAIOTCS] TOUKAMU BECEHHETO Y U {2 paBHOJEHCTBUM.

ITo xpato 3BE3AHOM KapThl HAHECEHBI MeCAUbL U YUCA, A HA HAKJIATHOM Kpyre — uacsl. Ha
HaKJIaJHOM KpyTe BbIpe3aH OBaJl, COOTBETCTBYIOLIEH Barel mupote Habmoaenus. byksamu C,
B, 10, 3 0003HaueHB! CTOPOHBI TOPU3OHTA.

I[J'Iﬂ onpeaejJIcHuss MECTOIMOJIOKCHUSA He0EeCHOro CBeTHJ1a He00X0AMMO mMmecan, Yucjio,
YKa3aHHO€ Ha 3BE3MHOM KapTe, COBMECTUTD € YaCOM HA0II0eHUs HA HAKJIAJTHOM Kpyre.

Hebecnwtit mepuduan Ha NOABWKHOW KapTe MPOXOIUT OT TOUKHU CEBEpa 10 TOUKH tora .Ha
KapTe 3eHum paclojio’keH BOJIM3H LIEHTPA BbIpe3a

XO/JA PABOTBI
3anuwume uucno u mecsay 8aule20 podcOeHUs.

3aoanue Nel. Tlepeuncnute Kakue CO3BE3/IUS MOXHO HAOJI0O1aTh B FO)KHOW YacTH HeOa B
MOJIHOYB yKciia Bamrero poxxnenus Ha mumpote 50°.

3aoanue Ne2. bynyt nu BuaHbl co3Be3nus JleBwl, Paka, BecoB B 6 yacoB yTpa B neHb Baiiero
poxknenus? Kakoe co3Be3aue B 3TO ke BpeMs OyIeT HaXOIUThCs BOJIM3W TOPU30HTA Ha ceBepe?



3aoanue Ne3. Onpenenute B KaKoe BpeMs CYTOK, o co3Be3aust OproH Oy/eT BOCXOISIIECH,
3axX0JIAIIeN, KyJIbMUHHUPYIOIIEH B IeHb Bamero poxaeHus.

Memoouueckue pexomenoayuu.:

Jlyist onipeiesieHrst MOMEHTA 80¢X00a (3ax00a) 3Be3/Ibl HEOOXOIUMO:

1. CoBMecTUTh BOCTOUHYIO (3alaJIHYI0) YaCTh Ha MOJIBMXKHOW YaCTH KapThl U 3BE3ly HA
HETIOJIBUKHOM.

2. Jlamee Ha MOJBMXKHOM YaCTH 3BE3THOM KapThl ONPEICTUTH MOMEHT BOCXO/1a JIJIs
BBIOPAHHOMW JIAThI.

Jlist onipeniesieHus MOMEHTA Ky/ibMUHAWUY HEOOXOIUMO PACIIOI0KHUTh HAKIIATHON KPYT TaKUM
00pa3oM, 4TOOKI 3B€3/1a Mepecekaia HeOeCHbIN MepuInaH (HATIHYTYIO HUTh).

3aoanue No4. Kakue u3 nepeurcieHHbIX co3Be3auil: Manas Measeauna, Bononac, Bozauunit,
Opuon, Bopon, 'oHune 11cel, A71s1 HaIIeH MUPOTHI OYAYT HE3aXOIAIIUMU?

Memoouueckue pexomenoayuu:

Pacnonaraem noABMKHBIN KPyTr Ha 3BE3JHOM KapTe U IPU €ro BPALLEHUN OIPEIEIsieM, 3aX0AUT
CO3BE3/IMe I0J] HAKJIaIHOW Kpyr wix HeT. Eciu co3Be3ane B TedeHUH 24 4acOB HaXOJUTCS B
BBIPE3aHHOM YacTH Kpyra, 3Ha4YUT OHO OyJeT He3aXO MMM JUIsl JaHHOM IIMPOThI HAOII0JCHHUS.

3aoanue Ne5. Ha xapte 3Be3nHOT0 HeOa HarauTe co3Be3aust OpuoH, bonbiioi néc, Tener,
Open, JIupa, Manas MeaBeauiia u onpeaeuTe MpuoIMKEHHO HeOSCHBIC KOOPINHATHI
(CKJIOHEHHE U MPAMOE BOCXOXKICHUE) 0—3BE3]1 3TUX CO3BE3/IUM.

Memoouueckue pexomenoayuu:

1. Cknomnenue o.

HailinuTe Ha KapTe KOHUEHTPUUYECKHUE OKPYKHOCTH, LIEHTP KOTOPBIX COBNAAAET C CEBEPHBIM
MOJIFOCOM MHpa. ITH OKPY>KHOCTH — MapajlieNt, T. €. TEOMETPUUECKOE MECTO TOUEK, UMEIOIINX
OJIMHAKOBOE cKJIOHeHHe. HeOecHbIi 2KkBaTOp MMEET HylleBOoe CKIoHeHue. Kpyru ckioHeHus
pacroIoKeHHbIE K CEBEPY UMEIOT MOJOKUTENbHOE CKIIoHEHHE O 0, K 10Ty — OTpHUIIaTeIbHOE O

Hanpumep, Haiiaure ckinonenne o Bozanuero (Kanemty). Ona HaxoauTCst mocepeinHe Mexy
napasutensamu 30° u 60°, 3HaUUT €€ CKIIOHEHHE IPUMEPHO paBHO 45°.

1. Ipamoe socxomncoenue

Uto0b! onpeAenuTh NpIMOE BOCXOKICHHE CBETUIAa HEOOX0IUMO COEUHUTE CEBEPHBIH MOIIOC
MUPA U CBETWJIO NPAMOM JINHUEN U NIPOJIOJDKUTE €€ 10 NEPECEUEHMs] C BHYTPEHHEH TpaHULIeH
KapThl, HA KOTOPOI 0003HAYEHBI YaChl, 3TO U €CTh MPSIMOE BOCXOXKJICHUE CBETHJIA.

Hanpumep, coennnseM Kamnesury ¢ ceBepHBIM ITOJIIFOCOM MHUPA, IPOAOKAEM ITY JIMHHIO J10
BHYTPEHHETO Kpasi KapThl — IPUMEpHO S5 yacoB 10 MUHYT.

Oo6o3HaueHue, IIpsimoe
Ha3zBanue 3Be31bl CkJIoHEeHHEe
co3Be3aune BOCXOKICHHE
o — OpuoH

o — bospioit méc




o — Temenr

o — Opeun,

o — Jlupa

o — Manag Mensenuna

Coenaiime 661600 0 npooderaHHou pabome.
KoHTposbHbIE BOPOCHI:

1. Yro rakoe HebecHas chepa?

2. Uro Takoe co3Be3aus? CKOIBKO Ha CETOHSITHIN JEHh CO3BE3MIA?
3. Uro Takoe HeOECHBII SKBATOP?
4

KaKI/Ie FOpI/I3OHTaJII)HI>Ie KOOpI[I/IHaTBI I/ICHOJII)?;YIOTC?I JJIA YKa3aHI/I$I ITOJIOKCHUA CBCTHUJIA
Ha Hebe?



IpakTnyeckas padbora Ne3
Tewma :I1nanetsr CoHEYHOMN CUCTEMBI
[enu ypoka:

JlnyHOCTHBIE: OPTraHU30BBIBATH CAMOCTOSATEIBHYIO TO3HABATEIIbHYIO JIEATEIbHOCTh; IPUHUMATH
ydacTue B 0011eM 00CyKIeHUN Pe3yIbTaTOB BBIIOIHEHHS paOOTHI.

MeranpenmeTHbie: paboTaTh ¢ TEKCTAMU HAYYHOTO COJIEPKaHUs, BBIIEISIThH TI1aBHYIO MBICITb,
00001aTh HHGOPMAIIHIO; OOBSICHATH TPUYUHBI PA3TMYHNA IITAHET 36MHOU TPYIIIIBI M TUIAHET-
TUTAHTOB; BBIIEIATH [VIABHYIO MBICIb, IIPE/ICTABIICHHYIO B HESIBHOM BUJIE, XapaKTEPU3YIOIIYIO
mraHeTsl COTHEYHOM CUCTEMBI,

IIpeameTHbIe: yKa3bIBaTh IapaMETPhI CXOJACTBA BHYTPEHHETO CTPOCHUS U XUMHUYECKOI'O0 COCTaBa
IUTAHET 36MHOM TPYIIIBI U IUIAHET-TUTaHTOB; OIIMCBIBATH XapaKTEPUCTUKHU KaXI0M U3 IUIaHET.

Xox paboTshl:

HpaKTI/IqCCKaH pa60Ta npeamnojaract CaMoCTOATCIIbHYIO pa60Ty O6y‘IaIOH_II/IXC$I C y‘le6HI/IKOM n
CIIpaBOYHBIMU MaTCpHaIlaMU 110 aCTPOHOMHHU.

IJIAHETHI 3EMHOM I'PYIIIbBI

[naHeTbl 3€MHO [pynnbl

BeHepa

Mepkypwit

Pucynok. [1nmaneTsl 3eMHOM TpyNIbI

3ananue Ne 1.Oxapakrtepusyiite (U3MKO-XUMHYECKHME CBOMCTBA KaXAOH M3 IUIAaHET 3eMHOU
IPYNIIBL, 3aMI0JIHUB TAOJUILY , PacIloIOKHUB UX O MOPAIKY B criicke oT ConHIa.

®U3NKO-XUMUYECKHUE CBOMCTBA



HasBanmue
IJIAHEThI

IIpeodnanaromme
XHMHYeCKHe
3JIeMEeHTBI U

COe/IMHEeHHUs] BellecTBa
IJIAHETHI

ArperarHoe cOCTOsIHHE
npeodJiaaoero
BeLEeCTBA IVIAHET

IIpeodaanaromme
XUMHYeCKHe
3JIeMeHThI aTMoc(ep
IIaHeT (MPH HAJIMYUM)

3aganue Ne 2, Kakas moranera siBisgercsa camoi MajieHpKoi B CoTHEYHOM cucreme?

3amanne Ne 3. Kakue riaHeThl 3eMHOM TPYNITbI UMEIOT KOJbIla?

3amanue Ne 4. Tlo kakoit mpuunHe Ha Mapce CylecTByeT cMeHa BpeMeH roja’?

3ananue Ne 5. Kakas nianera KpacHOBATOro 1BeTa U oyemy?

3aI[aHI/IC Ne 6. Kakue miaHeThl 3eMHOU rpynmibl UMCHOT €CTCCTBCHHBIC CHYTHI/IKI/I?

3amanue Ne 7. Kakas niaHera Bpamjaercss B HalpaBJIEHUH, OOpaTHOM €€ JIBUYKEHUIO BOKPYT

Comnnna?

3anmanue Ne 8.3anonHuTe TabIUILY:

CXOJICTBO U PA3JINYUE ®U3NYECKNX XAPAKTEPUCTHUK IIVIAHET 3EMHOM

I'PYIIIIbI

CxoacrBa

Pazanuue




IIVTAHETBI - THT'AHTBI

Pucynok. [1naneTbl-ruranTsl.

3amanue Ne 9. 3anosninute TabIHILy :

CXOACTBO U PA3JIMYUE OPU3NYECKUX XAPAKTEPUCTHUK IIJIAHET-
I'MI'AHTOB

CxoacTBa Pazauuue

3amanne Ne 10. Kakas mnanera sBiisiercs camoii 0oibioi B CotHeYHOM cucteMme?

3amganue Ne 11. V kaxoi ta"eTsl camast OoJIbIIast cCucTeMa KoJier?

3ananue Ne 12. Ilepeunciure camble KpynHble clyTHUKH FOnuTepa

3ananue Ne 13. Ilepeuncinre camble KpYIHbIE CIIyTHUKHU Y paHa




3amanne Ne 14. Otragaiite kpoccBop/ 1o TeMe «lImaHeTsl TUTaHThIY:

1

ITo ropusonrasm:
1. Camprit 6im3kuit k FOnurepy cryTHuK

2. Ilaras mnanera mo ymanéuHoctu ot ConHma. /lanHas muiaHera mo 00beMy HPEBOCXOIUT
3emmo noutu B 1320 pa3, a mo macce — B 318 pa3. Umeer 39 cnyraukoB. Cucrema KoJelr
JIAHHOM TUTaHeTHI ObLIa OTKphITa B 1979 rony.

3. 3akoHunTE MMPCIJIOKCHHUC: «IIo cBoum Q)HSH‘IGCKI/IM XApaKTCPUCTHKAM IUIAHCTBI ACIIATCA Ha
ABC I'PYIIIIbI — IIJIAHCTHBIL 3eMHOU TPYIIIbI U IIJIAHETHI-. . ... 7

4. Kpynueiimmii cnytauk Hentyna

ITo BepTHKAIM:
1. HazoBuTe mianery:

[llecrast mmanera no ymaneHHoctd ot CojHIIA M BTOpas Mo pasMmepam 1iaHeta B ColHEUHOH
cucTteMme. JTa IUIaHeTa UMEET CaMylo 3aMETHYIO CUCTEMY KOJIell.

2. HazBanwue ciyrHuka CarypHa, 001amaromero arMmocgepoii.
3. HazoBwuTe CIyTHHK:
Cawmpblit 00IBIION U3 CITYTHUKOB OTKPBITHIX [ anuieem, siBisieTcs ciryrHukoM FOnmrepa.

15. Cnenaiite BBIBOJI.
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