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METOANYECKHUE PEKOMEHJIAIINAU
10 BBINOJHEHUIO MPAKTHYECKHUX PadoT
10 y4eOHOM AUCIUTIUHE
B/1.08 AcTponomusi
CrienuanbHOCTB: 15.02.14 OcHameHue cpeacTBaMu

aBTOMATH3ALUM TEXHOJIOTHYECKUX
NPoLEeCcCOB M NMPOU3BOACTB (110
0TPACJISAIM)

YpoBeHb 00pa3oBaHus BBITYCKHUKA:  cpeAHES IPO(PECCHOHATBHOES

obpazosanue (CII10)
IIporpamMmma noArOTOBKH
CHELMAITUCTA CPEAHETO
3gena (ITTICC3): 0azoBas
[TpucBanBaemas KBamuuKaIys: TEXHUK
®dopma oOydeHus: OYHast

Cpok nonyyenus CIIO mo IIIICC3: 3 roga 10 mecsAieB

YpoBeHs oOpa3zoBaHus,
HEOOXOIMMBIN TS preMa

Ha o0yuenwue no IMIICC3: OCHOBHOE 00111ee 00pa3oBaHue
['on mpuema Ha oOydeHue Ha 1- 2024
1 KypC:

bpsuck 2024



MeToanuyeckue peKOMEHIALMH 0 BHINOJIHCHUIO
CaMOCTOATEIbHOM PadoThI
no yuebnou qucruruinHe b/1.10 Actponomus (nanee— MP)
s ciennanibHocTH 15.02.14 OcHalenue cpeacTBaMu
aBTOMATH3ALMH TEXHOJIOTHYeCKHUX MPOLECCOB U
NPOU3BOACTB (10 OTPACJISAM)

Pazpaboran(un):

— npenoaasarens [IK BI'TY

[Ipencenarens LK
CornacoBaHo:

3amecturens qupekropa [IK BI'TY

JLLA. Jla3zapeBa

MP paccMoTpeHbl 1 0100peHbl Ha 3acelaHuU
IIPEIMETHO- IUKJIOBOH KOMHUCCHUH
«MareMaTH4eCKHX U OOIINX €CTECTBEHHO-
HayuyHbIX aucuuiuine» [IK BI'TY (nanee —
[TLK)
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9.B. KocomamnoBa

JLLA. JlazapeBa

© Jlazapesa JI. A.
© OI'bOY BO «bpsHCKuUll rocyAapCTBEHHBII

TEeXHUYCCKUH YHUBCPCUTET»



IIpakTnyeckas padora Nel

TEMA :POJIb ACTPOHOMMMU B JIETOUCUYUCJIEHUHN U CO3JAHUHU
KAJIEHJIAPEIN. CHOCOBBI ACTPOHOMMYECKHNX HABJIIOJAEHUI B

JAPEBHOCTHU U HACTOALIEE BPEMS

Heanb 3ansaTus: chopMUpoOBaTh MPEACTABICHUE O CO3JaHUHU KaJICHIape 1 BBEJCHUHU

JICTOUCHHCIICHH .

Oo0pa3oBaTe/ibHbIE 3a1a4N:
PaccMOTPETh TUIIBI KaJleHAape;
U3YYUTh PA3BUTHE ACTPOHOMHUYECKUX HAOIIOICHUH.

3aganue Ne 1./JlaliTe onpeneneHue KajieHaaps

3amanue Ne 2 .Kakue ObIBAIOT THITBI KaJCHIAPEH

3amanne Ne 3. 3aMoIHUTE CPABHUTEIBHYIO TAOIHITY:

Taoauua 1.

HebecHrie

SIBIICHHUS,

CootBercTBytOIIME
110

Tuner Kocmuueckue CIUHUIIBI HocrounctBa | HemocraTtku

. KOTOPBIM
KaJieHaapei SIBJICHHS WU3MEpPEHUS, UX KaJleHaapst KaJleHapst

BeJIETCS

JIATEILHOCTD.
OTCUET
BpEMEHHU

3ananue Ne 4. Yto n3ydaer ontuyeckast aCTpOHOMHUS?




Bujg

3apanue Ne 5. UTo sBIIleTCSl NPOTOTUIIOM Tejleckona?

3ananue Ne 6. Kto sBisieTcs nepBbIM y4€HBIM, HCIIOJIb30BABIIMM IPUMUTUBHBIHN TEIECKOI JIst

HaOJIrOeHus 3a HeOOM?

3amanne Ne 7. I'ne B Poccun u korzia Oblia TocTpoeHa TiepBasi acTpoHOMUYeCcKast oocepBaTopus?

3ananue Ne 8. 3anmonnure Tabnuny «Knaccupukaiust ONTUYECKUX TEIECKOIOB)

Pucynok 1. Teneckon
Tabéumnua 2.

KIIACCUOUKAIUA OIITUYECKUX TEJECKOIIOB

Xon tyueii HpnMek) TeJEeCKOIIa U ero

XapaKTEePUCTHK

Pedpaxropsr

Pednexropsr

3ananue Ne 9. [Touemy npu BEIOOpE MECTOPACHIOIOKEHHUS TEIECKOTIOB

BLI6I/IpaIOT BBICOKOT'OPHBIC paﬁOHBI C YUCTBIM BO3JIy'XOM?




3aganue Ne 10. Uto Takoe 0KOJI03€eMHOE POCTPAHCTBO?

3amanne Ne 11. Uro takoe OnvxHUIT KOCMOC?

3anmanue Ne 12. Kakue 00bEKTHI pacroio>KeHbI B OJFKHEM KocMoce?

3amanne Ne 13. Kakue 00beKTHI paciosioKeHbI B 1ajbHEM KocMoce?

3amanne Ne 14. Korga Obut 3anmyIieH nepBbIii HCKYCCTBEHHBIN CITyTHUK 3eMITH?

3ananue Ne 15. Korga Obut nepBblii OJIET Y€I0BEKA B KOCMOC M KTO ObLT IEPBBIM

KOCMOHABTOM?

3aganue Ne 16. KTo u3 KOCMOHABTOB M KOT/a IEPBBIM BBIIIE] B OTKPBITHIA KOCMOC?




Ilpakmuueckasa paboma Ne 2
Tema: U3ydenue 3B€31HOr0 He0a ¢ MOMOILIBIO MOABH:KHON KapThl

Lenb: HAy4YUTHCS ONMPEAETATH BU 3B€3IHOTO HeOa B IF000I MOMEHT CYTOK MPOHU3BOJIILHOTO
JTHS TO/1a, HAaXOJWTh Ha KapTe 3BE3IHbIC 00BEKTHI; OMPEIEISATh KOOPINHATHI HEOSCHBIX
00BEKTOB.

Heo0xoaumo 3HaTh: aCTPOHOMUYECKHUE TIOHSATHUS U TEPMUHBI.

Heo0xoaumMo ymMeTh: TI0JIb30BaThCS TTOJABMKHOM KapTOH 3BE3THOTO HebA.

OO0opyaoBaHme: MOBMKHBIE KapThl 3B€3JHOT0 HEOa, NHCTPYKLIMOHHBIE KapThl, MyJIbTUMEINA.
OcHOBHBIE TeOpeTHYECKHE MOJIOKEHUSI.

Bun 3B€31HOTO HEOA M3MEHSCTCS U3-3a CYMOYH020 8paweHusn 3emau. VIsMeHeHne BUa
3BE3IHOTO HeOA B 3aBUCUMOCTH OT BPEMEHH T'0/1a IPOUCXOUT BCICICTBHE 00paujeHus
3emnu soxpye Connya. 3BE3MHBIC KAPTHI MPEIICTABIISIFOT COOOM MPOSKIIMUA HEOECHOH cdepbl
Ha IJIOCKOCTh C HAHECEHHBIMH Ha He€ 00BEKTaMU B ONPEICIEHHON CUCTEME KOOPIUHAT.

B Hammm 1HY cO3Be3AUSAMHU HA3bI8AI0OM ONpedeNéHHble YUacmKU 366301020 Heba,
pazoenénnvle Mexcoy cobol cmpoco YCmaH0B8IeHHbIMU SPAHUYAMU, C XAPAKMEPHOLUL
Haba00aemMot 2pynnuUposKoU 36€30.

Ha ITK3H mbl MOXeM HaOII0AaTh Pl CO3BE3IUI CEBEPHOTO MONTYIIAPHs, pa3IeIeHHbIX
MEXy COOON MYHKTUPHOM JTMHUEH.

Ha xapTe 3BE3/1bI MOKa3aHbl YEPHBIMHU TOUYKAMH, pa3MepPhbl KOTOPBIX XapaKTEPU3YIOT IPKOCTh
3BE3/1, ¥ TIOAKCAHbI OyKBaMu rpedeckoro andasura (& B.y.d ). TymanHOCTH

0003HaYECHEI IOTPUXOBBIMU JIMHUSMU.

CeBepHblii 110JIF0OC MUpa U300paKEH B LIEHTPE KapThl. JIWHU, HCXOAIIME OT CEBEPHOTO MOII0ca
MUpa, OKA3bIBAIOT PACIIOIOKEHUE KPy206 cKkaoHeHusA. Ha 3BE€31HON KapTe 11 ABYX
OJmKaMIINX KPYroB CKJIIOHEHHUS YTII0OBOE PAcCTOsIHUE paBHO 1 4.

HebecHrle mapaujiejini HAaHCCCHbI 4CPEC3 30.Cux IMOMOIIBIO ITPOU3BCCTHU OTCYET CKIIOHEHHUE
ceetuia . Toukn MEPECCUCHU SKIIUIITUKU C DKBATOPOM, TSI KOTOPBIX IMPAMOC BOCXOXKICHUC Ou
12 Y., Ha3bIBAKOTCA TOYKaMHU BECCHHEI'O U paBHOHCHCTBHﬁ.

ITo xparo 3BE3/THON KapThl HAHECEHBI MeCAlUbl U YUCAA, 3 HA HAKIIATHOM Kpyre — uacel. Ha
HaKJIaJIHOM Kpyre BbIpe3aH OBaJl, COOTBETCTBYIOLIEH Baliel mupore Habmoaenus. byksamu C,
B, KO, 3 0003Ha4eHbI CTOPOHBI TOPU3OHTA.

Jl1s1 onpeiesieHUsi MeCTOMOJI0KeHNsI He0eCHOro CBeTH/Ia He00X0IMMO MecsLl, YHCJI0,
yYKa3aHHOe Ha 3BE3IHOM KapTe, COBMECTUTH ¢ YaCOM HAOJII0IeHUsI HA HAKJIATHOM KpYyre.

Hebecnwiit mepuouan Ha IOABUXHON KapTe IPOXOIUT OT TOYKU CEBEPA JO TOUKU
tora .Ha kapte 3enum pacrnosnoxeH BOJIN3U LIEHTPa BbIpe3a

XO/ PABOTHBI
3anuwume uucno u mecay sauieco poricOeHus.

3aoanue Nel. Tlepedncnute Kakue CO3BE3AMsI MOXKHO HAOIIOATh B FO)KHON YacTH Heba B
MOJIHOYB uKciia Bamiero poxxaenus Ha mupore 50°.
3aoanue Ne2. Bynyt nu BugHbl co3e3aus Jlessl, Paka, BecoB B 6 yacoB yTpa B ieHb Barero

poxxaenusa? Kakoe co3Be3zue B 3TO ke BpeMsi OyZeT HaXOAUTbCs BOJIM3M TOPU30HTA Ha ceBepe?



3aoanue Ne3. OnipenenuTe B Kakoe BpeMs CyTOK, co3Be3aust OpuoH OyaeT BOCXOISIIEH,
3axX0/11eH, KyJIbMUHUPYIOLIEH B IeHb Baiiero poxxaeHus.

Memoouueckue pexomenoayuuuy.:

JList onipeiesieHrss MOMEHTA 80¢xX00a (3axo0a) 3Be3/1bl HEOOXOANMO:
1. CoBMecTUTh BOCTOUYHYIO (3allaJHY10) YaCTh Ha MTOJBUKHOM YaCTH KapThl U 3BE3/Y Ha
HENOIBMKHOM.

2. Jlanee Ha MOJABM>KHOM YAaCTH 3BE3THOM KapThl ONPEAETUTh MOMEHT BOCXO0a
JUTSL BRIOPAHHOM JIaTHI.

J1nist onipeiesieHusl MOMEHTA Ky/ibMUHAWUU HEOOXOIUMO PACTIONOXKHUTh HAKIIATHON KPyT
TaKuM 00pa3oM, 4TOOBI 3B€3/1a NepeceKaia HeOSCHBIM MepuIuaH (HaATIHYTYIO HUTH).

3aoanue Ne4. Kakue U3 nepeyrcieHHbIX co3Be3uid: Manas Menseauna, Bonmonac,
Bozuununit, Opuon, Bopon, ['onuune ncel, 1uid Hameil mupoTsl Oy 1yT He3aXosIMMu ?

Memoouueckue pekomenoauuu.:

Pacnionaraem noBWKHBIN KpyT Ha 3B€3IHOM KapTe U IPU €ro BPALIECHUN OIIPEAEIIAEM, 3aX0AUT
CO3BE3]IM€E T0J] HAKJIAJHOW KpyT WK HET. Eciu co3Be3ane B TeUEHUH 24 4acOB HaXOJUTCS B
BBIPE3aHHOM YacTH Kpyra, 3HaUUT OHO OyJeT He3aXOASIIUM JUIs JAaHHOM IHMPOTHl HAOIIOACHUS.

3aoanue Ne5 . Ha kapre 3Be3mHor0 Heba Haiiaute co3Besnus OpuoH, bonbmoi néc,
Teneu, Open, JIupa, Manas MenBenuiia u onpenenuTe TpuOINKEHHO HEOSCHBIE
KOOPJIMHATHI (CKJIOHCHHE M MPSMOE BOCXOXKCHHUE) 0i—3BE3]1 ATUX CO3BE3IUM.

Memoouweckue pexkomenoauuu.:

1. Ckaonenued.

Haiinure Ha KapTe KOHIEHTPUYECKUE OKPY>KHOCTH, LIEHTP KOTOPBIX COBMA/Ia€T C CEBEPHBIM
MOJIFOCOM MHpa. ITH OKPYKHOCTH — MapaJIeNy, T. €. TEOMETPUIECKOE MECTO TOUEK, NMEIOLIUX
OJIMHAKOBOE cKJIoHEHHE. HeOecHbI 3KBaTOp UMEET HYJIeBOE CKIOHeHUe. Kpyru ckiioHeHus
PAacIoNIOKEHHBIE K CEBEPY UMEIOT MOJIOKHUTEIbHOE CKIIoOHEeHHE O 0, K 0Ty — OTpHUIIATEIbHOE O

Hanpuwmep, naiigute ckiionenue Bosuuuero (Kanemny). OHa HaxoauTcsi HocepeinHe MEX Ty
napaiensimu 30° u 60°, 3HaUUT €€ CKIIOHEHUE TPUMEPHO paBHO 45°.
1. IIpamoe socxoxncoenue % .

YroObl OnpenenuTh NPsSAMOE BOCXOXKJEHHE CBETWIA HEOOXOAMMO COEJUHUTE CEBEPHBIN
IIOJIFOC MHpA U CBETWJIO IPSIMOW JIMHUEN M MPOAOJDKUTE €€ JI0 MEePEeCeYeHUs] C BHYTPEHHEU
IpaHuLEeN KapThl, HA KOTOPO 0003HAaYEHBI Yachl, 3TO U €CTh MPSIMOE BOCXOXKIECHUE CBETUIIA.

Hanpumep, coenunsem Kamnesmty ¢ ceBepHbIM MOJIIOCOM MUPA, TPOAOIKAEM ITY JTMHUIO
JI0 BHYTPEHHEr0 Kpasi KapTbl — IPUMEpHO 5 yacoB 10 MUHYT.

O0o3HayeHue, IIpsamoe
HazBaHmue 3Be31bl CKJI0HEeHHe
co3Be3ue BOCXOJK/IeHUe
o — Opuon

o — bosne1roi néc




o — Tenern

o — Open,

o — JIupa

o — Manas Menseauia

Coenatime 661600 0 npoderanHou pabome.
KonTpoJbHBIE BONIPOCHI:

1. UYro Takoe HebecHas cepa?

2. UYro Takoe co3Be3ausa? CKOIbKO Ha CETOMHAIIHNAN N€Hb CO3BE3IUN?
3. UYro Takoe HEOECHBIN HKBATOP?
4

Kakue ropuzoHTaIbHBIE KOOPAUHATHI UCIIONB3YIOTCS IS YKA3aHUS MTOJI0KEHUS
cBeTWIa Ha HeOe?




IIpakTHyeckas padora Ne3
Tema :ITmanetsr ConHEYHOI CUCTEMBI
[enun ypoxa:

JIn4HOCTHBIE: OPraHU30BbIBATH CAMOCTOATEIBHYIO II03HABATEIBHYIO NEATEIbHOCTD;
MPUHUMATh y4acTHe B 0011eM 00CYX/IEHUHU Pe3yIbTaTOB BHIMOIHEHUS PAOOTHI.

MeranpenmeTHbie: paboTaTh ¢ TEKCTAMH HAYYHOTO COJEPKAHUS, BBIIEISTH INIABHYIO MBICITb,
00001aTh HHPOPMAIHIO; OOBSICHITH MPUUUHBI PA3TUYHM [JIAHET 36MHOM TPYIIIbBI U IJIaHeT-
TUTaHTOB; BBIJEISTH [NIABHYIO MBICITb, IPEACTABICHHYIO B HESIBHOM BHJIE,
XapaKTepu3yrollyo miaHeTbl COTHEYHON CUCTEMBI,

HpeI[MeTHBIeI YKa3bIBaTh MapaMETPhl CXOJACTBA BHYTPEHHETO CTPOCHUA U XUMHUYECKOI'O COCTaBa
IUIAaHET 36MHOM TpYyHOIibl U MIJIAHCT-TUTAHTOB, OIMMCBIBATh XaPAKTCPUCTUKHU Ka)I(Z[OfI n3 IIaHCT.

Xoxa paboTshl:

[TpakTrdeckast paboTa MpernoaaraeT CaMOCTOSITEIFHYIO pad0Ty 00YJaroNIMXCs ¢ Y4eOHUKOM
U CIPaBOYHBIMU MaTepHallaMy MO0 aCTPOHOMHUHU.

IIJIAHETBI 3EMHOM I'PYIIIIGI

[1naHeTbl 3eMHON [pynmnbl

Benepa

PucyHok. I1naHeTsl 3¢MHOM IpyMIIbI

3amanne Ne 1.0xapaktepusyite PU3NKO-XUMHUYECKHAE CBOMCTBA KAXIOW M3 IUIAHET 36MHOM

T'pPYIIIIbI, 3aI10JIHHUB Ta6n1/1uy , paCIIOJIOKHMB UX I10 ITOPAAKY B CIIMCKC OT COJ'IHI_Ia.

DU3NKO-XUMUYECKUE CBONCTBA



HaszBanmue

IJIAHETBbI

IIpeodaanarmue
XMMHYeCKHue

3JIEMECHTBI "
COCAMHCHMA BelleCTBa
IUTAHETBbI

ArperaTHoe coCTOsIHUE

npeoﬁnanammero
BeIIECTBA IJIAHET

IIpeobaanaromme
XHMHYECKHe

3J1eMeHThI aTMocdep
IIaHeT (IpY HAJIMYMH)

3aganue Ne 2. Kakas mmanera siBageTcss caMod ManeHbKo# B CoJIHEYHOH cucteMe?

3amanne Ne 3. Kakue rraHeTsl 3eMHOM TPyTIIbI UMEIOT KOJIbIa?

3aganue Ne 4. [To kakoit mpuunHe Ha Mapce CylecTByeT CMEHa BpeMeH roga?

3amanne Ne 5. Kakast miiaHeTa KpacHOBATOroO LIBETA U MOYeMy?

3ananue Ne 6. Kakue miaHeTsl 3eMHOM TpyIIIbl UMEIOT €CTECTBEHHBIE CITyTHUKH ?

3ananue Ne 7. Kakas ruiaHeTa BpalaeTcsi B HalpaBJIeHHUH, OOpaTHOM €€ IBUKEHUIO BOKPYT

Comama?

3ananue Ne 8.3anomHuTe TaOIUILY:

CXOACTBO U PA3JIMYUE OPU3NYECKHUX XAPAKTEPUCTHK
IJIAHET 3EMHOM I'PYIIIBI

CxoacrBa

Pazanumue




IIJIAHETBI - T'NMI'AHTBI

tOnutep

Pucynok. [1naHeTbI-TUraHThI.

3ananue Ne 9. 3anonHuTe TAOIUILY :

CXOACTBO U PA3JIMYUE ®U3NYECKHUX
XAPAKTEPUCTUK IINIAHET-TUI'AHTOB

CxoacrBa Pazauumne

3aganue Ne 10. Kakas mranera sBisiercsa camoii 0oiieinoii B CojIHEYHON cucteMe?

3amganue Ne 11. YV xaxo# 1uraHeTsl camast OoJIbIIast CUCTEMa KOJIer?

3ananue Ne 12. Ilepeuncnute camble KpyIHble cityTHUKH FOnmTepa

3ananue Ne 13. IlepeunciuTe camble KpYIIHbIE CIIyTHUKH Y paHa




3ananue Ne 14. Otragaiite kpoccBopA 1o teme «llaHeTsl TUraHThI»:

1

IIo ropusonTaau:
1. Camprii 6;u3kuit k FOnurepy cnyTHUK

2. Ilatas mnanera nmo yaanéHHoctu oT Conuua. [lanHas miaaHera mo oObeMy HPEBOCXOIUT
3emmto nmouty B 1320 pa3, a mo macce — B 318 pa3. meer 39 cnyrHukoB. Cucrema KoJjell
JIAHHOM TUTaHeTHI ObLIa OTKphITa B 1979 rony.

3. 3akonuure npemnoxkenue: «llo cBouM uzmueckuM XapakTepUCTUKaM ILIAHETHI JENATCS Ha

JABC I'pyHIIbl — IIJIAHCTBI 3eMHOMU T'PYIIIIbI U INIAHCTBI-. . ... 7

4. Kpynuenmuii cytHuk Henryna

ITo BepTHKAIH:
1. HazoBure mianery:

IIlectas mmaHeTra 1o YAAJIICHHOCTH OT COJ'IHI_Ia U BTOpadA 10 pa3MCpaM IIJIAHETa B ConHeunon

cucTteMe. DTa IUIaHeTa UMEeT CaMyIO 3aMCTHYIO CUCTEMY KOJICII.

2. HasBanwme criytHuka CaTtypHa, 061a1aro1ero atMmocqepoii.
3. HazoBute cryTHHK:
CampbIii O0JIBIIION M3 CITyTHUKOB OTKPBITHIX ["anmuiieem, sBisieTcs cnyTHHKoM FOmuTepa.

15. Coenaiite BBIBOJI.



