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€CTECTBEHHOHAYYHBIX U TEXHHYECKHUX JUCIUTUINH
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[Ipencenarens npeaMeTHOM (LIUKJIOBOW) KOMUCCHEH

PazpaboTumk: ITanem P.H. - MPETOoIaBaTEeNb
MIOJINTEXHUYECKOT O KOJUIE/IKa ¢unmana benepambHOTO
rOCYy/IapCTBEHHOT0 OIOJKETHOTO 00pa30BaTENbHOIO YUPEXKICHUS
BBICILIETO o0pa3oBaHUs «MalKOICKUN roCyJapCTBEHHBIN
TEXHOJIOTHYECKHUI YHHUBEPCUTET» B Mocenke SI0J0HOBCKOM

HHOACHUTEJBHAA 3AIINCKA
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Metoanyeckre peKOMEeHIAIK pa3paboTaHbl B COOTBETCTBUU
¢ paboueii mporpammoini yueoHo quctumuiuHel BJ1.07 ActpoHoMus
[IpakTuyeckue 3aHATHS HAMpPABICHBI HA OBJIAJCHHUE YMEHUSMHU U
3HaHUSIMH B cooTBeTcTBUM ¢  TpeboBanumsimu DPI'OC 1o
crnenuanbHocTsIM 38.02.05«ToBapoBeeHne U dKCHepTU3a KauecTBa
notpedburensckux ToBapoBy, 38.02.07 «bankoBckoe nenoy, 43.02.15
«[ToBapckoe u koHauTEpcKoe aenoy», 38.02.02 «CrtpaxoBoe aemno (1o
orpacisaM)», 40.02.01 «lIpaBo u opra"u3anus COIMATBLHOTO
obecrieuenus», 09.02.03 «IIporpamMMmupoBaHHe B KOMITBIOTEPHBIX
cuctemax» 23.02.03 «TexHuueckoe OOCIyKHUBaHHME U PEMOHT
aBTOMOOMJIBHOTO  TpaHcmopray, 38.02.01  «DOxoHOomMHKa |
OyXraiaTepcKuii yuer».

B pesynpraTe ocBOCHUS y4yeOHOW AMCUUILIMHBI aCTPOHOMHUS
CTYJEHT JIOJIKEH: 3HATh/IOHUMATh:

— CMBICII TIOHATHHA: T€OUEHTPUYECKAsT U TeIUOLEHTPUIECKas
cucTteMa, BUIMMas 3Be3/[Hasl BEJIMUMHA, CO3BE3/A1E, TPOTUBOCTOSHHUS
U COCIMHEHMs IUIaHeT, KOMEeTa, acTepoui, METeop, METEOpHT,
METEOpOMJl, IIIaHeTa, CIYTHHMK, 3Be3la, CoyHe4yHas cucrema,
['anakTuka, Beenennasi, BCEeMUPHOE | TOSICHOE BPEMsi, BHECOTHEUHAS
miaaHeTa (PK30IJIaHETa), CHEKTpajdbHas KiIacCU(PUKALMS 3BE3,
IapaJu1akc, peNMKTOBOE U3nydeHue, bonsimon B3peiB, uepHas asipa;

— CMBICI (PU3MYECKUX BEJIMYMH: MAapceK, CBETOBOH IO,
ACTPOHOMHYECKAsI SIMHNIIA, 3BE3/THASI BETMUNHA,

— CcMBbICT (U3MYECKOro 3akoHa Xab0ma;

— OCHOBHBIE 3TaIbl OCBOCHUSI KOCMHYECKOTO TIPOCTPAHCTBA;

— TUIOTE3bI NPOUCXO0XKACHUS COHEYHON CUCTEMBI;

— OCHOBHBIE XapakTepucTuku u  crpoeHue ComHia,
COJIHEYHOM aTMoc(hephl;

— pa3mepsl ['anakTukH, MOJNOXKEHHWE M TMEpUo] OOpalleHus
CoHIIa OTHOCUTENBHO MeHTpa ["anakTHKy;

YMETb:

— MPUBOJUTH IPUMEPHL: POJIU ACTPOHOMUU B PA3BUTHUHU
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UMBWIN3AI[MU,  HMCIOJIb30BaHUS  METOAOB  KCCIICJOBAaHUW B
aCTPOHOMHUHU,  PA3JIMYHBIX  JIMANA30HOB  AJIEKTPOMATrHUTHBIX
U3ITydeHUH Il TIoJydeHus uHdopmaun 06 odbekTax BceeneHHOH,
MOJy4eHUs] ~ aCTPOHOMHYECKOW  HMHpOpMamuu ¢ MOMOIIBIO
KOCMHUYECKHX AaNlapaToB M CIEKTPAJIbHOTO aHallu3a, BIUSHUS
COJTHEYHOUM aKTMBHOCTH Ha 3€MIIIO;

— ONUCHIBATh U OOBSICHSTH: Pa3NIUUMsl KaJlCHIAPEH, YCIOBUS
HACTYIUICHUsS] COJHEYHBIX U JIYHHBIX 3aTMeHud, ¢assl JlyHbl,
CYTOYHBIE JBUKCHHS CBETUJI, IPUUYUHBI BOSHUKHOBEHUS MIPUIUBOB U
OTJIMBOB; MPHUHIIUII JEHCTBUS ONTHYECKOTO TEJIECKOIa, B3aUMOCBS3b
(bU3UKO-XMMHUYECKUX XapaKTEPUCTUK 3BE3Jl C HCIOJIb30BAHHEM
JIMarpaMmbl "IBET-CBETUMOCTB", buznveckue MIPUYHHBI,
OTIPENICTISIONINE PABHOBECHE 3BE3J], MCTOYHUK DSHEPIUU 3BE3] U
MPOUCXOKICHUE XHUMHUYECKHX DJEMEHTOB, KpPaCHOE CMEIICHUE C
nomotnbio b dexra Jlomepa;

— XapaKTepu3oBaTh  OCOOCHHOCTH  METOJOB  IO3HAHUSA
ACTPOHOMHUHU, OCHOBHBIE DJIEMEHTHI M CBOMCTBa TutaHeT COJIHEUHOM
CHUCTEMBI, METOJIbI OTIPE/ICIICHUs] PACCTOSTHUN U JIMHEWHBIX pa3MeEpOB
HEOECHBIX TeJI, BO3MOXHBIC TyTH OBOJIOIMUA 3BE3]] Pa3IMUHON
MaccChl;

— HaxoauTh Ha HeOe OCHOBHBIE co3Be3ausi (CeBepHOro
noiaymapus, B ToM uyucne: bonsmas Mensequua, Maias
Mensenunia, Bonomnac, Jlebens, Kaccuonesi, OpuoH; camble spkue
3Be31bl, B ToM uucne: [lonspHas 3Be3na, Apkryp, Bera, Kanemna,
Cupnyc, berensreiize;

— WCTOJb30BaTh  KOMITBIOTEPHBIC  TMPUJIIOKEHUS IS
onpezaenenus nojoxenus Comnna, JIyHsl u 3Be311 Ha JI00YI0 AaTy U
BpeMs CYTOK JJIl JAaHHOTO HACEJIEHHOT O MyHKTa;

— HCIIOJIb30BAaTh MPUOOPETEHHbIE 3HAHUS W YMEHHUS B
MPAKTUYECKON JAESITeTbHOCTU U MOBCEIHEBHON MKU3HU JIJIS:

— TOHUMAaHHUS B3aUMOCBS3M AaCTPOHOMHUU C  JPYTHMHU
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HAayKaMHU, B OCHOBE KOTOpBIX JIeXKaT 3HAHUA [0 AacCTPOHOMUH,
OTJICJIICHUE €€ OT JIKEHAYK;

— OLCHUBAHUS UHPOPMAIINH, COEpKalIeiicss B COOOLICHHIX
CMMU, UnTepHeTe, HAyYHO-MIOMYSPHBIX CTAThSIX.

Ilepen Havyasom 3aHATHUH  CTyAE€HT o00s3aH  NPOWUTH
MHCTPYKTAX 10 OXpaHe TPYyJa U TEXHUKE OE30MacCHOCTH.

Ilepen xaxabIM MPaKTUYECKUM 3aHATHEM CTYAEHT 00s3aH
U3YYUTh TEOPETUUYECKHI MaTepuall 10 COOTBETCTBYIOLIEH TeMe.

IIpucrynass K KOHKPETHOMY NPaKTUYECKOMY 3aHSTHUIO,
CTYAGHT JIOJUKEH BHHUMATEIBbHO IPOYMTATh LEJIb  3aHATHS,
HOJrOTOBUTH BCE HEOOXOIMMBIE /ISl 3aHATUS MaTepPUAIbL.

Ecnu npu BeINOIHEHUH KaKOT0-JIMOO MPaKTUYECKOTO 3a/1aHUS
y CTYyJIEHTa BO3HHMKAIOT BOIIPOCHI, PELIUTh KOTOPbIE CAMOCTOSTEIILHO
HE YyAaercd, Heo0XO0AUMO O0OpaTHTBCH K IIPENOJaBaTENI0 Il
MIOJIY4EHUS PA3bsICHEHUN U yKa3aHUM.

Pabora cTyfeHTa Ha IPaKTUYECKOM 3aHATHH OLlEHUBaeTcs. B
cilyyae TOJIy4eHUs HeyIOBJIETBOPUTEIbHOM OLIEHKHU, CTY/AEHT 00s13aH
0TpaloTaTh 1TaHHOE 3aHATHE.

ITocemenne BcCEX NPAKTHUUECKUX 3aHATHM CTYIAEHTOM
00s3aTeNbHO. [IponyieHHbIe MIPAKTHYECKHE 3aHATUA
0TpabaThIBAIOTCS.

[Ipn nmonbopke mpakTUyeckux paboT ObUI YUTEH peajbHbIN
YpOBEHb MOATOTOBKH COBPEMEHHBIX CTYAEHTOB, YUTEHO peajbHOE
COCTOsiHME  JlabopaTopHOro  obOopymoBaHus. JlaHHeie pabOTHI
noTpeOyloT MCHOIb30BAHUS CTaHJAPTHOTO KOMIUIEKTAa MPUOOPOB U
MaTepUasoB.



Temarnueckuit IUIaH MPAKTUYECKUX 3aHATHI 1o
AcTpoHOMHUM
Ne Koun
S Tema HWYECTBO
4acoB

1 PaGota ¢ TOABMKHOW KapToOM 2
3BE3JHOTO HEOa.

2 Pemenne 3amau Ha uU3MepeHHE 2
BpEMEHU
OmnpeneneHust  pacCTOSIHUM U

3 pa3sMepoB  HEOECHBIX  Tel B 2
ConHeyHol cucrteme
Pemienne 3amau Ha omnpeneneHue

4 (bU3HYECKUX XapaKTEPUCTHK 3BE3]1 2
(pa3mepoB, Macchl, aOCOJIOTHOM
BennurHbl). 3akoHbl Kemepa.

5 [IpoucxoxaeHue HU  Pa3BUTHE 5
BCEJICHHOI.

Bcero 10
MeToauyeckue  PpeKOMeHAAUMH K  NPAKTHYECKOMY

3aHaTHIo Ne 1

Tema: PaboTa c MOABMIKHON KapTO# 3BE3JHOTO Heba.

Bonpocet ona noocomoséxku K 3anamuro (KOHmMpoJibHble

6onpocwl):

1. late onpenenenue HebecHO chepe

2. Ilo xakoMy TIpW3HaKy »3Be3IHOC HEOO MenuTcs Ha

co3Be3aus’?

3. Kakas cucrema KOOpAMHAT HCIIONIB3YETCS B aCTPOHOMHUN?

4, Kak Ha 3BE3IHOM KapTe M300paKAOTCA pa3InIHbIC

3Be36I7

5. Kak HazpiBaercss roanysbiii myre CosHna mo HeOecHOM
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cdepe?

Ileny: Cucremaruzanuss W yriayOjeHHWe 3HAHUH 1O TeMe
«OCHOBBI IPAKTUYECKON acTpoHOMHUM». Mcrosp30BaHNeE MTOABMKHON
KapThl 3B€3HOr0 HeOa MpH U3yYEHUH 3BE3THOT0 Heba

Tun 3anamusa: npakTuyeckas padora

Inanupyemot Ymemo 3namo
e pe3yiomamul -OMPEIEISITh - TmoHsATHEe HEOeCHOU

IpaHUIBl CO3BE3IUN | cepbl

-OIPENEIISITh - OCHOBHBIC TOYKH,

KOOpJMHATHl SPKUX | IMHUU, TUIOCKOCTH U

3BE3 YTJIBI; MIPOCKIINH
HeOeCHOM cdepbl

-HaXOJIUTh 10 | -OTINYNE

KOOpJMHATaM DKBATOPUATBHBIX U

3Be3/bl Ha KapTe TOPU30HTAILHBIX
KOOPJIMHAT CBETUII

-OIpeNIeNISITh - JaThl KyJIbMHUHAITAN

KOOpJIUHATHI Connia

Connila B pasHoe

BpeMs rojia

MarepuanbHO-TeXHHYECKOE OCHAIIICHHE
Ilpuoopel u uncmpymenmoi:

® MYyJIbTUMEUNHBIN IIPOEKTOP

® [TOJIBIDKHAS KapTa 3BE3IHOTO HEOa;
¢ pororpadum y4acTkoB 3B€31HOTO HEOA;
® 3MEpUTENbHAS JIMHENKA;
e Ta0IUIIA IPKUX 3BE3]]

MeToauuyecKkoe OCHAILLIEHUE 3aHATHSA

1. CraponybueB, B.A. EcrecrBo3nanue.

CoBpeMeHHbIE

KOHIIETIUH [DJIEKTPOHHBINA pecypc]: yuebHnoe mocodbue mns CIIO /
B.A. Crapony6mnes. - Caparos: [IpodobpazoBanue, 2017.- 332 c. -

ObC

«[PRbooks» -
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Pexxum

JI0CTyTa:




http://www.iprbookshop.ru/66386.html

2. Merenun, A.JI. EctecTBo3Hanme: yueOHOe mocobue / A.JL
ITerenun, T.H. I'aeBa, A.JI. bpennep. - MockBa: ®OPYM, 2014. -
256 c.

3. OrkpseiTass actponomus / mox pen. B.I. Cypauna.
[DNeKTPOHHBII pecypc] — Pexxum JOCTYIIA:
http://www.college.ru/astronomy/course/content/index.htm

X0 NpaKTH4eCKOr0 3aHATHS

1. IloaroroBuTh cBOE pabouee MeCTO, MPOBEPUTH HAIUYUE
TpeOyeMoro MaTepuaIbHO-TEXHUYECKOTO OCHAIICHHUS.

2. O3HaKOMHUTCA C IIENIbI0 U TUIAHHUPYEMBIMHU pe3yJibTaTaMu
3aHSTHS.

3. BBINOTHUTE MPaKTUYECKYIO paboTy:

e [lonw3ysice kaptoii 3Be3gHoro Heba (IIK3H), cocraButh
CIHUCOK 25 co03Be31Ul, coaep)KalluX HauoOosee SPKUE 3BE3/bl
(Tabnuma).

e Haittn Ha 3Be31HOIN Kapte co3Be3nue Manoro Ilca. [To kapte
OTpeNIeTTUTh KOOPAUHATHI 0. 1 O 3Be3b! [Ipormon (Masoro [1ca).

e VYCTaHOBHUTE MOJBIKHYIO KapTy 3Be3HOTO HeOa HA JIeHb U
Yyac 3aHATHI M yKaKWUTE PACIOJIOXKEHHE CO3Be3auil Ha HebecHOM
CBOJI€, OTJEIHHO OTMETHUB BOCXOJSINHNE U 3aXOISIIME B 3TO BpeMs
CBeTUJIa

e Il3yuute KOHTYphl co3Be3nuil bonpmoil Mensenuisl,
Manoit Measenunpl, Kaccuoneu, Jlebens, JIsBa, Ileraca, Bo3audero
u OpuoHa.

e Ormnpenenute KOOPAUHATHI SIPKUX 3BE3/] B ATUX CO3BE3TUIX
(o m J).

e Omnpenenure koopauHaThl CONHIIA B OCOOBIX TOYKAX €ro
myTy 1o HeGecHou cdepe (o u ).

e HazoBute roawmuneiii mnyte ConHI@ W CO3BE3AUS MO
KOTOPBIM OH IPOXOAUT?

e Ha3zoBuTe 00BEKTHI IO KOOPAUHATAM

KOODJIMHATHI 00BEKT

20 4 41 muH; +45°



http://www.iprbookshop.ru/66386.html
http://www.college.ru/astronomy/course/content/index.htm

549 17 mun; + 46°

6 145 mun; —17°

13925 mun; —11°

22 4 58 mun; — 30°

e CenaiTe BEIBOJ

e [losryuure nomaiHee 3aaHue.

e[IpuBeaure B mOpsAoK pabodee MeCTO W CHANTE €ro
MPEINOJABATEIIO.

Omuemnocms: TACEMEHHBIN OTYET O MPOJICTaHHON padoTe B

YCTaHOBJICHHOM (opMme.
MeTtoauyeckue peKOMEHAAIUM K MPAKTHYECKOMY

3aHATHIO Ne 2

Tema Pemienue 3a1a4 Ha U3MEPEHUE BPEMEHU

Bonpocwel 0nsa noozomosku k 3auamuto (KOHmMpoabHblE
60npocwl):

1. Kak panb1e onpenensian Bpems?

2. JIns 4ero mpUIyMBIBANM KaJCHAAPH, TIPUBEANTE TTPUMEPHI
M3BECTHBIX BaM KajieHAapen?

3. Uro Ha3pIBAIOT HWCTUHHBIM TIOJJHEM W  HWCTUHHOU
MIOJIHOYBIO?

4. UTo mMOHMMAIOT NOJ IMOHSATHEM CpeJHee M HCTHHHOE
COJIHEYHOE BpeMs?

5. Yro Takoe rpuHBUYCKUIN MepearaH?

6. Ha ckosbko 4acoBbIX MosicoB pazzeneHa Poccus?

7. Kakue nBa KajeHzapsi CYyIIECTBYIOT B IPaBOCIaBHOM
mupe?

Ileny: w3ydyeHHMe pa3IW4YHBIX CHUCTEM CUETa BpPEMEHHU.
3HAKOMCTBO C KaJICHJapsMH HapoJI0B MHpa

Tun 3anamua: IpaKTHYecKas padora

Inanupyem Ymemow 3namo
ble pe3ynbmamaol -BBIUUCTISATD - TIOHSATHUE 3BE3JHOTO
MECTHOE BpeMsl BPEMEHHU




CpaBHHBATH MMPpOAOJIKUTEIIBHOCTD
BCCMHPHOC " | COJIHCUYHBIX CYTOK, roaa,
MOCKOBCKO€ BpEMsI | BCKa

- OIpCACIATh | - OTJIWYHUC HOJIHMAHCKOI'O

JOJTOTY u IPUTOPUAHCKOTO
MECTHOCTH KaJIeHAapei
-CpaBHUBATh - TIOHSTHE «HYJIEBON»

CTapbli M HOBBIA | MEpEIUaH
CTWJIb KaJIeHJapen

MarepuajbHO-TEXHUYECKOE OCHAIIICHH e
Ilpuoopel u uncmpymenmoi:

® MyJIbTUMEIUNHBIN IPOEKTOP

® MOIeTTb HeOeCcHOM cepsl,

® ACTPOHOMHUYECKHUI KAJICHIAPb

® [10/IBIDKHAS 3BE3/IHASI KapTa.

® KapTa 4aCOBBIX MOSICOB

e JINHEWKA U3MEPUTEIIbHAS.

MeTtoauyeckoe ocHaIlleHHE 3aAHATHS

2. CraponybuieB, B.A. EcrectBo3nanme. CoBpeMECHHbBIE
KOHIIENIUH [DJIeKTPOHHBIA pecypc]: yuebHoe mocodbue mns CIIO /
B.A. Crapony6res. - Caparos: IIpodobpazoBanue, 2017.- 332 c. -
SBC «IPRbooks» - Pexxum JIOCTYyTIA:
http://www.iprbookshop.ru/66386.html

2. Ilerenun, A.JI. EctecTBo3Hanue: yueOHOe mocobue / A.JL.
ITerenun, T.H. I'aeBa, A.JI. bpennep. - MockBa: ®OPYM, 2014. -
256 c.

3. OrkpsiTass actponomus / mox pen. B.I. Cypauna.
[DNeKTPOHHBII pecypc] — Pexxum JIOCTYyIIA:
http://www.college.ru/astronomy/course/content/index.htm

Xoa NpaKkTH4ecKoro 3aHATHSA

1. [ToaroroBuTh cBOe pabodee MECTO, MPOBEPHUTH HAIUUYNE
TpeOyeMoro MaTepuaIbHO-TEXHHYECKOTO OCHAIICHHUS.

2. O3HAKOMHTBCS C TENBI0 U TUIAHUPYEMBIMU pe3yJbTaTaMu
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http://www.iprbookshop.ru/66386.html
http://www.college.ru/astronomy/course/content/index.htm

3aHSATHSL.
3. BBIMOTHUTH MPAaKTUYECKYIO padoTYy.
e 3anoiHuTE TAOIHUILY

Bpewms Onpenenenue O6o3HaucHUE
u/unmu hopmyna

MectHoE

Bcemupnoe

ITosicHoe

3umMmHee/TeT

HEC

e VYkaxute GopMyly A ONPEAETICHUs Pa3HUIBI MECTHOTO
BPEMEHU B HACEJCHHBIX IIYHKTaX C U3BECTHBIMM 3HAYCHUSIMHU
reorpapuuecKux MUPOT (A — eeocpaduueckas 0orcoma,).

e VYkaxute Gopmyiy A pacuera BpeMeHu T B HaceIeHHOM
nynkre Poccum s u3BecTHOro 4vacoBoro mosica (T— mecmmoe
epems, N — 4acoeou nosic).

e Omnpenenure reorpagpuuecKyo J0JATOTY MmecTa
HaOJI0IeHUS, €CITH:

a) B MECTHBIH MOJACHb MMyTEIIeCTBEHHUK oTMeTHI 149 13MuH
no rpuHBHuckoMy Bpemenu (UT=To BcemupHoe Bpems);

0) Mo curHajiaM TOYHOI'O TPUHBHYCKOrO BpeMeHu 84 00OMuH
00c reosnor 3apeructpuposai 10 4. 13 MuH. 42 ¢ MECTHOTO BPEMEHU;

B) WITypMaH JaiiHepa B 17 4. 52 MuH. 37C MECTHOTO BpEMEHU
IIPUHSUT CUTHAJ TOYHOT'O TpUHBHUYCKOro BpeMeHu 12 4. 00 muH. 00 c.

) 3anoHuTe TAOIHITY

MoHaTne Onpenenenue

KaneHgapb

Tponmyeckuii ron

BucoxocHslii rox IOnuanckuit I'puropuanckuit
KAJICHAAPh KaJICHAApb

e [lepeBenuTe nmaThl POXKACHUS BEIHMKH YYCHBIH M3 CTaporo
CTHUJISI B HOBBIM ¥ HA00OPOT
11



YyeHblii Crapplii cTHIIb Hogeliit cTuib

3. Tannew 29.10.1656

B. I'epmiens 26.11.1738

®. bpenuxun 26.11.1831
. CrenaiiTe BBIBOJI IO MTPOJIENIaHHOM paboTe.
. [TomyunTe momaiiHee 3ajgaHue.
. [IpuBenute B MOpsAAOK paboyee MECTO M CHAilTe ero

IPEIo/IaBaTelIio.

Omuemnocms: TMCHbMEHHBIN OTYET O MPOJICIIAHHON padoTe B
YCTaHOBJICHHOU (hopMme

MeToauyeckue  peKOMEHIAUMH K  NPAKTHYECKOMY
3aHATHIO Ne 3

Tema OmnipeneneHus: pacCTOSTHUM U pa3MepOB HEOECHBIX TET B
COJITHEUHOH CUCTEME

Bonpocer ona noozomoeéku K 3anamuio (KOHmpojibHble
6onpocwl):

1. ITo kakoii ¢opmylie MOXKHO ONpPENEIUTh PACCTOSIHUE OT
HebecHoro Tena 10 3emiuau?

2. Yto Takoe TOpu30HTAIBHBIN Mapauiakc?

3. OT uero 3aBUCHUT 3BE3[IHBIM MEpPHOJ] OOpalleHUs IUIaHET
Bokpyr CosHIa?

4. Yro Takoe 6a3uc?

5. B uewm 3akmtoyaercs MeTOl TPUAHT YIS ?

6. Kak ocymiecTBisieTcs paanogokanus iaHeT?

7. Uto Takoe nazepHas JOKaIus?

Ilenv: PaccMoTpeHMe  pasNUYHBIX  CIIOCOOOB  OMpPEEICHHUS
paccrosaust 10 Tesl CoJIHeYHON cHCTeMbl. 3aKperieHUE HaBBIKOB
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HAXOX/ICHUS PACCTOSHUS M Pa3MEpoB TeJI Yepe3 TOPH30HTAIbHBIN
HapajIaKkce

Tun 3anamusa: npakTuyeckas padora

Inanupyemoie Ymemo 3namep
pe3yiomamol -BBIYUCIISTD -KTO TaKou
paccTosHus 70 | OparocdeH u Kak OH
TUIAHET 0 | OIpEeAeTI Pa3Mepsl
TOPU30HTAILHOMY 3emun?
napauIakcy
-BBIUUCIISITh Pa3MEphl | -  XapaKTCPUCTUKU
HEOECHBIX Tel 3emuu: maccy,

paanycChl, INIOTHOCTh

- BBIYUCIATH JUIMHY | -CIIOCOOBI

9KBaTOpa 3eMiin onpeeseHus
pPAacCTOSIHUH 10 Tem
CoslHeYHOM CUCTEMBI

MarepuanbHO-TeXHHYECKOE OCHAIIICHHE
Ilpuoopel u uncmpymenmoi:

e Mo/ieNb HeOecHOI cepsl,

® CIIPaBOYHBIE MaTEPHUAIIBI

e [IOIBM>KHAS 3BE3HAs KapTa.

® MYyJIbTUMEIUNHBIN IIPOEKTOP

® TMHEIKA U3MEPUTEIIbHAS.

MeToanyeckoe oCHAIEHHE 3AHSITHS

3. CraponybnieB, B.A. EcrectBo3nanue. CoBpeMEHHBIE
KOHIIETIUH [DJIeKTPOHHBIA pecypc]: yuebHoe mocodbue mns CIIO /
B.A. Crapony6ues. - Caparos: [Ipodobpazosanue, 2017.- 332 c. -
SbC «IPRbooks» - Pexxum JIOCTYyTIA:
http://www.iprbookshop.ru/66386.html

2. Ilerenun, A.JI. EctecTBo3Hanue: yueOHOe mocobue / A.JL.
ITerenun, T.H. I'aea, A.JI. bpennep. - MockBa: ®OPYM, 2014. -
256 c.

3. Ortkpoeitas actponomusi / mox pen. B.I. Cypauna.
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[D51eKTpOHHBIN pecypc] - Pexxum JIOCTyMa:
http://www.college.ru/astronomy/course/content/index.htm

Xon NPAKTUYE€CKOI'o 3AaHATHUSA

1. [MonroroButs cBoe pabodyee MeECTO, IPOBEPHUTH
HaJIMYUe TpeOyeMOoro MaTepruabHO-TEXHUYECKOTO OCHAIICHUSI.
2. O3HaKOMUTBCA C  LEJIBI0 U IJIAHUPYEMBIMU

pe3ylbTaTaMu 3aHSATUS
3. [TocmoTpeTh MIPE3CHTALINIO «OnpeneneHue

paccTostHuM U pazMepoB Tesl COTHEYHOU CUCTEMbD»

4. BBINONHUTE NPAKTUYECKYIO PabOTYy.
e 3anumuTe 3HaueHue 1 a.e. u e€ onpeneneHue

e 3anumute GOpMyNly AN ONpPEIEICHUS PACCTOSHUS 10
JIyHBI METOIOM paINOJIOKALINH
e JlaiiTe ompezeneHue MOHATUAM «IapajUIake» U «Oazucy:

Ha PUCYHKEC IMOKAXXHUTEC 3THU BCIIMUUHBL
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p — mapaiakc
e Kak ¢ mnoMOmBIO TOHATHH Tapasiakca u  0Oa3uca

ONpEeAeNUTh pACCTOSHUE [JI0 YyAaJeHHOoro oO0bekTa? (3amucaTh
hopmyiy)

e Pemmre 3agaun

1. Onpenenure paccrosiHue oT 3emiu 10 Mapca BO Bpems
BEJIMKOTO MPOTHUBOCTOSIHUS, KOTJIAa €r0 TOPU30HTAIBHBIN Mapaiakc
p=232".

2. Ha kakoe paccrosHue k 3emure mojajieTan actepouna Mkap,
€CJIM ero TOPU30HTATIBHBIN Mapajulakc B 3TO BpeMs ObL1 p=18,0"?

3. “Cnyrauk-1”, 3amymeHHbli 4 okTa0ps 1957 r. Ha opOUTY
3emaun umen nepured 228 kM u amored 947 KM mpu mepuoie
oOpartenus 96,2 Mmun. Onpenenure 60IbIIYIO TOIYOCh OPOUTHI.

4. Yemy paBeH nuHeiHbINM nuameTp JIyHBI, €cu OHa BUIHA C
paccrosiaus 400 00xm non yriom npumepso 30"?

5. Ha xakom paccrosHun ot 3emnu Haxomutcs CarypH,
KOTJIa €r0 TOPU30HTAIBHBIN Mmapaurake paseH 0,9"?

6. 3Be3aublii nepuos obpamenus KOmurepa Bokpyr CoinHila
coctaBisier 12 ner. KakoBo cpennee paccrossnue lOnurepa no
Connua?

e (CrnenaiiTe BBIBOJ 1O MPOICTaHHOM padoTe.

e [lomyuuTe qomamHee 3agaHue.

e [IpuBemure B TOpsANOK paboyee MECTO W CHANTE €ro
IperoaaBaTesio.

Omuemnocmp: MUCHbMEHHBIN OTYET O MPOJICIaHHON paboTe B
yCTaHOBJICHHOU (hopme.
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MeToauyeckue  peKOMeHJAAIMH K  NPaKTHYeCKOMY
3anaTuIo Ne 4
Tema Pemenue 3agad Ha omnpenencHue (HU3HICCKUX

XapaKTepUCTHK 3Be3] (pa3MepoB, Macchl, aOCONIOTHONW BEITUYMHBI).
3akonbl Kenepa.

Bonpocet ona noocomosexku K 3anamur) (KOHmMpOJibHble
60npocwl):

1. Ha3zoBute Bce 00BEKTHI, BXozsamue B coctaB CoaHEUHOM
CUCTEMBI.

2. Yro Takoe rmunc?

3. Chopmynupyiite 3akonsl Kemepa

4. Kaxk Ha3bpIBaltoTCSl KOHPUTypalluyu BHYTPEHHUX IJIaHET?

5. Kak Ha3pIBatoTCsl KOHPHUTYpaluy BHEIITHUX TUTaHET?

6. Uto Takoe 3BE3HBIA IO M €ro MPOJOJIKUTEIBHOCTD IS
3emun?

Ilens: w3yueHue 3aKOHOMEPHOCTEW B JBUKEHHUM IUIAHET U
BBIUMCJIEHHE MX KOH(urypauuii ¢ momompto moaenu CojHedHON
CUCTEMBI

Tun 3anamus: npakTHYecKas padora

Inanupyem Ymemow 3namo

ble pe3ynbmamaol -pa3nu4aTth -(popMyITUPOBKHI
KOH(UTYyparuu 3akoHOB Kermiepa
TUTaHET.
- HaxOJUTh YCIIOBUS | -ypaBHEHUE
BUJUMOCTH TUTAHET B | CHHOAMYECKOTO
pa3IMYHBIX JIBUKCHHUSI
KOH(pUTypanusax
- NPUMEHATh TPETHUH | -OTIUYHE
3akoH Kennepa g | cMHOAMYECKOTO u
OTpeJIeNIeHUs] MAaccChl | CUIEPUUECKOTO
HEOECHBIX TEN TEepPHOJIOB
-BBIYHCIIATH MEPHOBI | -KOH(PUTYpaLIUU
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06pameHI/151 IJIAHCT U | IIJIAHCT U YCIIOBUSA HUX
HX CIIYTHHUKOB BHUAHUMOCTH

MarepunanbHO-TeXHHYECKOE OCHAIIleHHe
Ilpuoopel u uncmpymenmoi:

® MYJIbTUMEUNHBIN IIPOEKTOP

e cxeMa KOH(UTypanui IiaHeT

® CIIPaBOYHBIE MAaTEPHUAIIBI

e [IOBM>KHAS 3BE3HAsI KapTa.

® IMHEIKA U3MEPUTEIIbHAS.

MeToan4yeckoe OCHAILICHHE 3aHATUSA
1.Crapopaybues, B.A. EctecTBO3HaHuMe. CoBpemeHHble

KOHLeNnuMn [dneKTpoHHbIN pecypc]: y4ebHoe nocobue ana CroO
/ B.A. Ctapoay6bues. - CapaTos: MNpodobpasosaHne, 2017.- 332 c.
- 3BC «IPRbooks» - Pexkmm Aoctyna:
http://www.iprbookshop.ru/66386.html

2. Ilerenun, A.JI. EctecTBo3Hanue: yueoHOe mocooue / A.JL.
ITerenun, T.H. I'aea, A.JI. bpennep. - Mocksa: ®OPYM, 2014. -
256 c.

3. OrtkpoiTas actpoHomust / mox pen. B.I. Cypauna.
[DneKTpOHHBII pecypc] — Pexnm JIOCTYyIIA:
http://www.college.ru/astronomy/course/content/index.htm

Xoa NpakTH4ecKoro 3aHATHSA

1. [ToaroroBuTh cBOe pabodee MECTO, MPOBEPHUTH HAIUUYNE
TpeOyeMoro MaTepuaIbHO-TEXHUYECKOTO OCHAIICHHUS.

2. O3HaKOMHTHCS C TIENIBI0 U TIAHUPYEMBIMHU Pe3yJIbTaTaMu
3aHSTHSL.

3. BeImosHUTE MPaKTHIECKYI0 padboTy:
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Coedunenue

Opduma sepzwed
nnanemel

Bocmaywas

feadpamypa Japadyan

keadpamypa )

Hpomusocmennue

e 3anMIINUTE ONpEAEICHUE CHUHOAMYECKOTO M CHIEPUUYECKOTO
1050 (i (0):!
(T — cumepuyeckuii mepuol, S — CHHOIUYCCKUN TIEPHO.).

e 3anummre (opmyisl ans pacyere nepuonoB T m S ans
BHYTPEHHUX W BHEIIHUX TUTAHET

e Boiuncnure cuHOIMYECKUN Mepuo; oOpalleHust acTepousia
Odenun.

a=3.13 a.e.a — OGosbIIast TOJIYOCh OPOUTHI

eCunutass OpOMTBHl  IUTAHET  KPYTOBBIMH,  OIPENEINUTE
JUHEHHYI0 CKOpPOCTh JBWXKEHMS MO opbOure miaaHeT MepKypuii,
3emis u FOnmrep.

e OnpenenuTe 3Be3AHBIA nepuojl oOpamieHuss Mapca, 3Has,
YTO €ro CHHOJUYECKU nepuol paBeH 779.94 cyrtok.

ello TouHOl ¢opmMyaHpOBKE TpeThero 3akoHa Kemepa
onpenenure Maccy lOnurepa, 3Has1, 4TO paccTosHUE 1-TO CIyTHHKA
or IOmmrepa paBHo 422 000 kM, BpeMsi ero oOpalleHUs BOKPYT
FOmutepa 1.77 cyrok, paccrosiaue ot JIynsr 1o 3emiu pasao 384 000
KM, Bpemst oOpamenust JIyHsl BOokpyr 3emin 27.32 CyTOK.

e CrienaiiTe BBIBOJ 11O MPOJICIIAHHON padoTe.
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e [lonyunre nomallHee 3a1aHue.
e [lpuBenute B mnoOpsgok pabouee MeCTO U cpaiite ero
IIPENOoaBaTello.

Omuemnocmsb: MCbMEHHBIN OTYET O MPOJICIAaHHOW paboTe B
YCTaHOBJICHHOU (hopme.

MeTtoauyeckue PpeKOMEHAAIMH K  NPAKTHYECKOMY
3aHATHIO Ne §

Tema 1IponcxoxI€HHE U Pa3BUTHE BCEICHHOU

Bonpocwer ona noozomoexu kK 3anamuio (KOHmpoivHble
60npocHl):

1. Ha3oBuTe MMeHa BEJIMKUX YYEHBIX M KOHCTPYKTOPOB,
CTOSAIIUX Y HICTOKOB OCBOEHUSI KOCMHUYECKOT0 IPOCTPAHCTBA

2. Korna u xem Obu1 3anyiieH nepsoiid UC3?

3. Ha3zoBuTte gaty u uMsi nepBOro KOCMOHABTA IJIAHETHI

4. KakuMu KOCMUYECKUMH ammapataMu ObUIM HUCCIEIOBAHBI
r1aHeThl COJTHEYHOUM CUCTEMBI?

5 Kakyio poib B HApOAHOM XO3SIMCTBE HWIPAIOT YCIEXU B
OCBOEHHUH KOcMoca ?

H €Jlb:. 3HAaKOMCTBO C  JOCTHXXCHHAMH OTE€YECTBEHHOU
KOCMOHABTUKHU W OIPCACICHUHU PpOJIM OCBOCHHUA KOCMOCAa I
HapOJAHOTO XO035iCTBa

Tun 3anamusa: NpakTH4ecKas padora

IInanupyemole Ymemow 3uamp

pe3yibmamul - BBIUUCIISITH TIEPBYIO | ~-HCTOPHUIO
KOCMHYECKYIO OTEYECTBEHHOM
CKOPOCTh KOCMOHABTHKH
-aHAJIM3UPOBATh - MPaKTHYECKHE
BaKHOCTh B | CTOPOHBI  OCBOCHUS
OCBOEHUU KOcMOca
OKOJIO3EMHOTO
MPOCTPAHCTBA
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- OOBSCHATH BIUSHUE | - pOJIb YIMypTUU B
Jlynsl Ha 3emitio OCBOCHUU
KOCMHUYECKOTO
MPOCTPAHCTBA

= -BBIJAOIIINXCS
KOCMOHABTOB CBOEU
CTpaHsbl

MarepuajabHO-TeXHUYECKOE OCHAIIleHHe
Ilpuoopvl u uncmpymenmaot

® MyJIbTUMETUNHBINA TPOEKTOP

® CIIPaBOYHBIE MaTEPHAIIBI

® [IPE3EHTAIH CTY/ICHTOB

MeToanyeckoe oCHALlEHHE 3aHATHSA
1.CraponyOres, B.A. EcrecTBO3HaHMeE. CoBpeMeHHbIe
KOHIIETIIINH [ DJIEKTPOHHBIN pecypc]: yuedHnoe mocodue misa CITO
/ B.A. Crapony6ues. - Caparos: IIpodobpazoBanue, 2017.- 332
C. - 9bC «IPRbooks» - Pexxum JIOCTYTIA:
http://www.iprbookshop.ru/66386.htmi

2. Ilerenun, A.JI. EctecTBo3Hanue: yueoHOoe mocooue / A.JI.
ITerenun, T.H. I'aea, A.JI. bpennep. - Mocksa: ®OPYM, 2014. -
256 c.

3. OrtkpoiTas actpoHomust / mox pen. B.I. Cypauna.
[DNeKTPOHHBII pecypc] — Pexxum JIOCTYyIIA:
http://www.college.ru/astronomy/course/content/index.htm

Xoa MpaKkTH4ecKoro 3aHATHSA

1. [ToaroroBuTh cBOe pabodee MECTO, MPOBEPHUTH HAIUUYHE
TpeOyeMoro MaTepuaIbHO-TEXHUYECKOTO OCHAIICHHUS.

2. O3HaKOMHUTKCS C IEIBI0 U TUIAHUPYEMBIMH PE3yJIbTaTaMu
3aHSTHSL.

3. BrImonaHUTE IpPaKTUYECKYIO padboTy.

e (O3HaKOMUTCS C MPEAJIOKEHHBIMY NTPE3EHTALUSAMMU:
20
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o «lluonkoBckuit K.9. — co3narens T€Opun KOCMHUYECKHUX
MIOJIETOBY

o «llepBompoxonen BeenenHoi»

0  «XKeHIUHBI — KOCMOHABTBI»

o «HMccnenoBanue JIyHbl KOCMUYECKUMHU ammapaTamMmu

O «3arpsi3sHEHHE KOCMUYECKOIr0 MPOCTPAHCTBA

o «CoBpeMeHHble KOCMHUYECKHE CIIYyTHUKH CBS3U H
CITYTHUKOBBIE CUCTEMBI»

e  OrtBeTbTE HA KOHTPOJBHBIE BOIPOCHI U PEIIUTH 337a4y.

3agaua: Onpenenutb Mnepuoj OOpameHUs U OpOUTAIBHYIO
CKOPOCTh HMCKYCCTBEHHOI'O CIIyTHHKA 3eMJId, OOpalllarolierocs o
KpyroBoii opoute Ha BbicoTe: a) 630 kM; 6) 2630 km;

e Cemaiite BBIBOJI IO MPOJICTIaHHOM paboTe.

o [Tonyunte qoMalTHee 3a1aHuUE.

e[I[puBenure B TMOPSAAOK pabouee MECTO M CHANTE ero
MIPETNOo/IaBaTelio.

Omuyemnocmyp: ICEMEHHBIN OTYET O MPOJIETAaHHON paboTe B
YCTaHOBJICHHOU (opMme.
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Hpuioxenne 1

TpeboBanus k oopmiieHHIO Pe3yJIbTATOB NPAKTHYECKUX
paodot

Pe3ynbTaThl NpakTH4eCKON pabOThl aKKypaTHO O(OPMIIIOTCS
B pabouell TeTpagu B COOTBETCTBMM CO CXEMOH, Ipe/ularaeMoi B
METOJMYECKUX YKa3aHUAX I10 U3y4aeMoil TeMe.

Ilo ka)xnOMy NPaKTHYECKOMY 3aHATUIO B TETpagu CTyICHTa
JIOJIKHBI OBITh CJIEYIOLINE 3aIIUCH!

- laTa ¥ Ha3BaHWE TEMBbI 3aHSTHSI;

- Ha3BaHUE MPAKTUYECKON PabOTHI;

- 11eJ1b paboThI;

- oOpaserl peleHus 3a1au.

- INHUCHbMEHHBIE OTBETHl Ha BOIPOCHI, IpEAJaraeMble JUIs
CaMOCTOSITENIbHON PabOThI;

- KpaTkasl 3alKCh YCJIOBUS 3aJlad U IUCbMEHHOE pELIECHUE
3ajiay, 3aroJIHEHUE TaOJIuI.

B koHme 3aHATHS  CTYAEHT  00s3aTelbHO  IOJAAET
BBINOJIHEHHYIO Pa0bOTy MPeroiaBaTelio.
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[puiaoxenne 2
KPUTEPUU OLHEHKU NPAKTUYECKHUX PABOT

OueHka «5» CTaBUTCS B TOM ClTy4ae, €CIIi CTY/ICHT:

- BBINONHWI paboTy B MOJHOM oOOBEME C COOJIIOJCHHEM
HEO0OXOIMMOH TTOCIIeI0BATEILHOCTH IPOBEACHHS H3MEPEHHUIA;

- B OTYCTC IPABUJIbBHO M AKKYPAaTHO BBIIIOJIHWJI BCC 3allHCH,
TaOJIUIIBI, PUCYHKH, YEPTEIKH, TPADUKH, BHIUUCICHHSL.

Onenka «4» cTaBUTCS B TOM CJIy4ae, €Ciu:
- ObUIM BBINIOJIHEHBI TPEOOBAaHUS K OLIEHKE «5», HO CTYAEHT
JIOITYCTHJI HEA0UYETHI WIIK HErpyOble OMHUOKH.

Onenka «3» cTaBHTCS, €CIIH:

- pe3yibTaT BBIIOJHEHHOM 4YacTH TaKOB, YTO IIO3BOJISIET
MOJIYYHUTh MPABUIIBHBIE BBIBOJIBI, HO B XOZE MPOBEACHUS U3MEPEHHIA
ObUIM JONYIIEHBI OIIMOKH.

Onenka «2» CTaBUTCS, €CIIN:

- pe3yabTaThl HE MO3BOJIIOT C/IENIaTh MPABUIBHBIX BHIBOJIOB,

- U3MEpEHMs, BBIUMCICHUS, HAOIIOACHUS MPOU3BOIWINCH
HETPaBUIIBHO.

Ouenka «1» cTtaBUTCS B T€X Clydasx, €CIM CTYJEHT COBCEM
HE BBITIOJIHWI PaboTy.

Kpurepun oueHnBaHus pacuy€éTHOM 3a1a4M

OrMeTKka «5» - NPUBEIEHO IOJHOE NMPABUIBHOE PEIICHHUE,
BKJIIOYAOILIEE CJIEAYIOIME D3JIEMEHTBI: BEPHO 3allCaHO KpaTKoe
yCIIOBHME 3ajlaudl; 3alKCaHbl ypaBHEHHS U (OPMYIbI, MPUMEHEHHE
KOTOpPBIX HEOOXOAMMO U JOCTaTOYHO Ui pelIeHus 3a/ladyu
BBIOpPAHHBIM CIIOCOOOM; BBINOJIHEHBI HEOOXOAUMBIE MAaTEMATHYECKHE
npeoOpa3oBaHUs W pacyeTbl, MNPUBOJAIIME K IPAaBUIbHOMY
YHCJIOBOMY OTBETYy, U IpenacTaBieH oTBeT. IIpu 3TOM gomyckaercs
pELICHHE «I10 YacTAM» (C MPOMEXYTOYHBIMH BBIYMCICHUAMHN).

OtrmeTrka «4» - TPAaBWIBHO 3alMCaHbl HEOOXOIUMBIE
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dbopMyIibl, IPOBEICHBI BHIYUCICHUS, U MOIYYEH OTBET (BEPHBIA WM
HEBEpHBIN), HO JOMYIIEHA OMIMOKA B 3alIUCH KPATKOTO YCIOBHUS MU
nepeBojie eaquuui B CH.

NJIn

-IIpencraBiieno npaBUJIbHOE PELICHHE TOJIBKO B O0ILEM BHJE,
0€e3 KakMX-JINOO YMCIIOBBIX PACUETOB.

nim

-3anucanbl ypaBHEHHS U (HOPMYJIbl, PUMEHEHHUE KOTOPBIX
HEOOXOAUMO M JOCTATOYHO JJIsi pelIeHHUs 3a7auyd BBIOPAHHBIM
cocoboM, HO B  MaTeMaTHYeCKHMX MpeoOpa3oBaHUSIX WU
BBIYUCIICHHSIX JOMYIIEHA OIIHOKA.

OtMmeTtka «3» - 3anucaHbl U UCIIOJIb30BAHbI HE BCE UCXOHBIC
dhopMyIIbl, HEOOXOAUMBIE JIJISl PEIICHUS 3aa9H.

nim

-3anmcaHbl Bce MCXOIHBIE (OPMYIBI, HO B OJHOH M3 HHX
JOTyIIIeHa OInOKa.

NJIn

-3anucaHbl TOJIBKO UCXOJHBIE (POPMYIIbI, HEOOXOIAUMBIE IS
peteHws.

OtmeTka «2» - 3a/7a4a clielaHa HEBEPHO WM BOOOIIE He
clenaHa.

B Tex cmydasx, xorja CTyAEHT MOKaszadl OPUTHHAIBHBIA U
HanOoJiee ParMOHANBHBIA MMOAX0J] K BBITIOJHEHUIO PaOOTHl WU B
nporecce paboTbl, HO He H30eXal TeX MM HMHBIX HEJOCTaTKOB,
OILICHKAa 3a BBIMOJIHEHUE PaOOThl MO YCMOTPEHHIO YUYHMTENS MOXKET
OBITH TIOBBIIIIEHA [0 CPABHEHUIO YKa3aHHBIMH BBIIIIE HOPMaMHU.
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[Mpuiaoxenne 3

Onucanue W O3HAKOMJIEHHE ¢ TOABUKHOW KapToii
3Be3HOr0 Heda.

[TonBukHas KapTa 3BE3JHOTO HeOa CIYXKHUT MOCOOMEM ISt
o011ei OpUeHTHPOBKYU Ha 3BE3JHOM HeOe B 1000 MOMEHT BpEMEHHU.

[Tocobue cocTouMT W3 JNBYX 4YacTel: Bpallaromeicsi OKOJO
MOJIF0OCa MHpa 3BE3JHOW KapThl M, MOJBHUYKHO PACIOJIOKEHHOTO Ha
HEell Kpyra ropu3oHTa (HakjaaJHoOro Kpyra). Bokpyr 3Be31HOI KapThl
HAHECEeH KPYT KaJeHJapHBIX JaT, COMOCTABUMBIX C MIPOEKIMEH TOUKU
BECEHHETr0 PaBHOACHCTBHS Ha 3TOT Kpyr (22 mapra). Ha kapre
OTMEYEHBI YKBATOPHAIbHBIE KOOPJIMHATHI: 0L — MPSIMOE BOCXOKICHUE
(TydeBas CHMMETpHs JMHHII OT IeHTpa KapTel, kaxaeie 30° T.e.
KaX7ple 2 9aca OT TOYKH BECEHHETO PaBHOJICHCTBUS), O — CKJIOHCHHUE
(KOHILIEHTPUYECKHUE OKPY>KHOCTH, COOTBETCTBYIOIIIHE +60°, +30°, 0° —
HebecHbIi dkBaTop, -30°). 3Be3/bl, UMEIONINE CKIOHEHHE MEHbIIE -
45°, He oTMEUEHEI, T.K. B CPEHUX IUPOTAX HE BU/HBL.

B wmakimamHoM kpyre He0OXOAMMO BBIpe3aTh  OKHO,
SBIISIONIEECS HEMOCPEJCTBEHHO JIMHWEH TOpU30HTa MO JIMHUH,
0003HaYeHHOM COOTBETCTBYIOLEH ImMpoTe MecTa. Ha nwmHun
TOPU30HTa OTMEUYEHHI TOYKU CeBepa, 0ra, BOCTOKA U 3amnajia. Y 100HO
BBIPE3aHHBIH KPYr ¢ OKHOM 3aJlaMUHUPOBaTh. COPHEHTHPOBAHHBIN
M0 UEHTPY HAKIAJAHOW KpPYT 3aKpermuTh CaMOAENbHOM KHOMKOI:
MPOJICNIaTh OTBEPCTHUS B IIEHTPE KPYroB, COCAMHUTH WX, BCTABUB
OTPE30K IMYCTOTO CTEPXKHS OT IIAPUKOBOW PYYKHU U 3aT€M 3amasTh
00a KOHIIa OTpe3Ka.

Ha mnpo3paunom oOkHe, COeAMHHMB TOYKH CeBepa U IOra,
MOJTYYHM TIPOEKITHIO0 HEOECHOTO MepHUAraHa Ha TUIOCKOCTh TOPU30HTA
(T.e. TMHUIO KyTbMUHAIUU CBETUIN). [IpuMepHO pa3fenuB 3Ty JIMHUIO
MorojaM, OTMETUTh TOUKY 3eHUTa (Z). YUHUThIBas THOMOHUYECKYIO
npoeknuto, caenate CZ > ZKO Ha 5 — 6 mm.

Jns nydiero MOHUMaHUA JIMHUKM W TOYEK Ha IMOJBHXKHOM
KapTe, HEOOXOAMMO TMPOJEMOHCTPUPOBATh WX HA apMIILISIPHON

chepe.
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puioxenne 4
Kak naiitu co3pe3gus?
boabmasa Menseauna u noucku Ioasipuoii 3Be3abl
B npeBHOCTM mOJ co3Be3qMeM INOHMMAIU TPYIIY SPKHUX
3B€3/l, XapaKTepHbIX  CBOMM  B3aUMHBIM  PacIOJIOKEHHEM,
COCTABIIAIIONINX KaKylo-THO00 (UTypy, €CIM 3TH 3BE3/bl MBICICHHO
COEJMHUTH MPSAMBIMU JINHUSAMH.
Ceiiuac moa cospe3queM NOHMMAKT LEJYH 00J1acTh Ha
He0e BHYTPH onpeJeeHHbIX rpaHul. ['oBops rpy0o, K CO3BE3/1I0
OTHOCAT BCE 3BE3/bl, KOTOPbIE OKaXYTCsl BHYTPU BOOOpa)kaeMoro
Kpyra, MpOBEJACHHOTO TaK, YTOOBI BKJIFOUATh B CeOs €ro camble SIpKHe
3BE3/IbI.
OpHako, CTOUT UMETh BBHJY, YTO C 3€MJIM KapTUHKa Ham
BUJMTCS «IUIOCKOW», a BOT HAa CaMOM Jiejie, HEKOTOpble M3 3Be3]
BXOJILIIME B CO3BE3/IME, MOT'YT HaXOAUTCS B MPOCTPAHCTBE JaJIble
OT CBOUX COCEIOK IO CO3BE3JMI0, YEM OT 3B€3[, BUIUMBIX HAaMH B
COBCEM IPOTHUBOIIOJIOKHOM cTOpoHE Heba!
CozBe3nust JIbBa, Paka... Bce 3TO 3BYy4HUT Tak KpacuBo,
OJIHAaKO Ha MpaKTUKE, Pa3riseTh YTO-TO B MEPLAIOLINX OrOHbKAX Ha
TEMHOM He0Oe JOBOJILHO TpyaHO. Bc€ nmeno B TOM, 4YTO HYyXHa
OTIpaBHAasl TOYKA, M, TAKOM TOYKOM B CEBEPHOM IOJIYyIIAPHH,
6e3ycnoBHo OyneT Ilonsipnas 3Be3na.

Q@ MonspHas 3sespa
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Haiitu IlonsipHyto 3Be3ny HE CIOKHO — MPHU YCIOBHH, YTO
Bbl 3HAETE I/Ie CEBEpP M MOXeTe OThICKaTh Ha Hebe bousbmryio
Menseauiy

IIpunaro cuurats, uyro [lonsgpHas 3Be3na — camas sApkas U3
T€X, YTO MOKHO 3aMETUTbh, €CIIM MOCMOTPETh B HEOO MpAMO Hal
rojoBoil. OxgHako 310 Beero ymmb Mud. Ha camom npene, moucku
[TonsipHoit 3Be31bl HAJO0 HAYMHATH COBCEM IO APYrol METOJIUKE.
Wtak, mepBeIM AEIOM HEOOXOAWMO HAaWTH Ha HEOOCKIOHE camoe
3aMETHOE CO3Be3/Me CeBepHOro mnonymapus 3emiau: boaburyio
Menseauny.

[Ipexne Bcero Hajo 3HATH XOTSI OBl MPUOIM3UTEIBHO, TJIE
HAXOJATCs ceBep U for. /st 5TOro 10CTaTOYHO 3aMETUTh, T1e ObIBACT
ConHue B monjeHb. OTO HallpaBICHHWE HA3bIBAE€TCA IOTOM, a
MPOTUBOMOJIOXKHOE — ceBepoM. Eciii Mbl cTaHeM JIMIIOM Ha ceBep,
TO BOCTOK Oy/I€T HaIpaBo, a 3ama/ HajleBo.

3unas ¢urypy cos3Be3nus bonbmioit MeaBeaunbl U ymes ee
pa3bicKaTh Ha HeOe, B KakoM Obl MecT€ Mbl HU HaXOJIWJINCh, MbI
MOKEM pasbIckaTh 1o Hell [lonspHyro 3Be3ay U onpeaenuTs Mo Hel
CTpaHBbI CBETA.

CozBe3gue bonbmoit Mensenuubl (y Hac €€ B CTapuHY
Ha3zpiBanu Bo3 nnm KonecHuiia) coctouT M3 ceMu SIpKUX 3Be3[,
KOTOpBIE CBOMM PAaCIOJIOKEHUEM HAllOMHUHAIOT KACTPIOJIIO C PYYKOH
WJIM KOBIIL

ITonoxenue «koBIIa» Ha HeOe He mocTossHHO. Hano umers B
BUJY, YTO HeOO BepTUTCS BOKpYTr [lossipHOI 3BE3[pl U MO3TOMY B
pa3Hble yackl HOYM M B pa3Hoe BpeMs roaa bonemas Mensennna
3aHHUMAaeT pa3Hble MOJ0KEHUSI OTHOCUTEIbHO ropu3oHTa. lHOT 12 OHA
HaXOJAUTCsl OJMU3KO K TOPH3OHTY, U TOTJAA €€ 3Be3/bl CTOAT Ha Hebe
TaK, 4TO «pPYyuyKa» «KacTPIOJW» CMOTPUT BieBo. B npyroe Bpems
CO3BE3/IM€ CTOMT BBIIIE HAa HEOE M «KACTPIOJIs» HAKIOHEHa K
TOPU30HTY. BhIBaeT U Tak, 4YTO «KaCTPIOJIsH) MEPEBOPAYNBAETCS BBEPX
JTHOM (B TO BpeMsl OHA HAXOJUTCS Ha CeBEpe, OUYTH HaJl TOJIOBOM).

3Be3HOe HEOO, CHATOE ¢ OONBLION BBIACPKKOW. Bee 3Be3/b
Ha HEOOCKJIOHE OIUCHIBAIOT Kpyru, a llomspHass 3Be3ga CTOUT
HETOABIDKHO. 3eMJIsi Kak Obl BpaIlaeTcsi 0 CBOCH OCH, CTOSI TOYHO
nojx Heu!
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Urak, kak Tonbko co3Be3aue boubioir Mensenuipl HaiIeHO,
oOpaTtuTe BHUMAaHME Ha JIB€ KpalHHUE 3Be3/bl, OOpa3yroIIne
«MEePeTHIO CTEHKY KOBIIa». MBICIEHHO MPOBEIUTE Yepe3 HUX
IPSIMYIO JIMHUIO BBEPX, YTOOBI OHA IUIA «OT JHA K KPBIIIKE) KOBIIIA,
OTCUMTAWTE MATh OTPE3KOB TAKOM K€ JUIMHHBI, KAaK PAaCCTOSHUE
MEXy 3TUMHU JBYMsI 3BE3/IaMU... U Cpa3y Ke oOpaTuTe BHUMaHUE Ha
SPKO CBETSIIYIOCS KEJITHIM CBETOM 3Be3/1y. TO 4TO BbI BUJUTE MEPeE]]
coboit u ects lonsipuas 3Be3na.

He camas spkas. He camas 3ametHas. Ho, camas BaxkHas 1uist
HabJro1aTesNs ¢ 3eMJIu.

[lonspras 3Be3na NPHHAMIEKUT K co3Be3guio MaJjion
MeaBennusbl, ¢opMa KOTOPOM TOXKE HAMOMHUHAET KOBII, TOJIBKO
MEHBIIIET0 pa3Mepa, K TOMY K€ MEePEBEPHYTHIN, MO OTHOILIEHUIO K
Bonsmoit Measenuite.

[lonspuass 3Be3ma spue BCEX OCTAIBHBIX 3BE€3]l 3TOrO
CO3BE3Msl U HAXOJIUTCS HA CAMOM KOHIIE «PYYKH MaJIOrO KOBILIA.
OO6pasno roBopsi, Manas Measeauiia kak Obl «BUcUT» Ha [lomsipHOit
3Be3ne. Co3Besnus, Omuskue Kk IlomsipHoil 3Be3ne, HUKOrAa He
3axoa4T. OHU BUIHBI M IETOM U 3UMOM B JTF000I 4ac HOUH.

JleTHHMe co3Be3ausl

ITo npyryto ctopony ot [lomsipHoil 3Be37bl (OTHOCHUTEIHHO
co3Be3us bonpmoi MenBenuiibl) HaxOJIUTCS
cosse3nane Kaccuonen, cocrosmiee w©3 NATH  SPKUX  3BE3N,
obOpasyromux (GuUrypy, Moxoxyr Ha JATUHCKYIO OYKBY «Wy». DT
ATk 3Be37 — camble sipkue B Kaccuonee. Cocennue, cnadbie 3Be3bl
TOKE€ OTHOCATCS K co3Be3amio Kaccuomew; To ke caMoe HYKHO
CKa3aTh 0 cNa0bIX 3BE3/1aX BCEX JAPYTUX CO3BE3UN.

UYepes co3pe3aue Kaccuomen mpoxoauT cepebpucras
cBeTsmIasics moaoca — MuleuHblii myTh. Crenys 1mo HeOy B HaNpaB-
JIEHUW 3TOW MOJOCHI B CTOpOoHY Mainoii MenBeauubl, Mbl HailgeM
co3Be3nne Jlebens, Ha3piBaBIIeecs nHorna Kpecrom, Tak kak caMmble
SIPKHE €T0 3BE3/IbI MOX0XKH Ha ATy QUrypy.

ITon co3e3nuem JleGens, Toxke B mpeaenax MiledHOM IyTH,
HaxoauTcs co3Be3aue OpJa ¢ spkoil Oemoil 3Be370i, KOTOPYIO
apabel HazBau AJbTampoMm. OT 3TUX JIBYX CO3BE3NUH, 00pa3ys ¢
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HUMH TpPEYroJbHUK, B HampaBieHun K bonbmoit Measenuie
HaXoAuTcss HeOomblioe co3Be3aue Jlupa ¢ odeHb  SIpKOH
royryboBaroi 3Be3/10i1 Beroi.

Bce ati Tpu co3Be3aus ydIlne BCEro BUIHBI JIETOM M OCEHBIO

Hro-
BOCTOK

BOCTOK
Tunuynas xkapTuHa JeTHero Heba Ui CEBEPHOTO MOJyLIapus
3emin: 00e Menseaulsl, e, Bonomnac u CeBepHas KOpoHa
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IIpunoxenue S

[epsbilt 3akoH Kennepa:

Kaxnas nnanera COnHEYHOI CUCTEMbI ABUXETCS
110 S7UMCY, B OGHOM U3 GHOKYCOB KOTOPOr0
Haxogures ConHue

Coaxye

Bropoit 3akoH Kennepa(3akoH pasHbix nnowagei):

Kaxgas nnarera ABAXeTCs B MIOCKOCTH, MPOXOASLEN Y6De3 LEHTD
ConHua, Mpn4Em 3a pasHbIe MPOMEXYTKI BOEMEHN PaZHYC-BEKTOD,
coequHsioLi ConHLe 1 MAEHETY, OMUCHIBAET PasHbIe NAOLALH,

Comue

Tpernii 3akon Kenuiepa
Kaxnmas opOurta ImiaHeThl WMEET TOYKY, OJMKAMIIyIo K
ConHity, KOTOpoe HasbIBaeTcs mnepurenueM. Touka OpOUTHI,
HanOonee ynaneHHas ot Comnna, HasbiBaeTcs adenuem. OTpesok,
COCAMHSAIONINI 3TH JBE TOYKH HA3bIBACTCS OOJBILON OCHIO OPOUTHI.
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Ecmu pas3aciuTe 3TOT OTPE3O0K IIOIMOJIaM, TO IIOJIYYHUM 6OJ'IBH_IyIO
IMOJIyOCh, KOTOPYIO HallC UCIOJb3YIOT B aCTPOHOMUH.

ut‘llTp JJIIHICA

Pammyc-
-BeKTOp

[Tepurenmit

(I

0

“ ) ~ \‘ Bl I
Comme - Cpesmee paccTosme
manerst 1o Corna (a)

OpGrra mraneTs — HMIHe

Tperuit 3akoH nBwkeHus muaHeT Kemmepa  3By4HuT
CJIEIYIOIIUM 00pa3oM:

OTHoleHNe KBajpaTa Nmepruoaa oOpalieHus MIaHeThl BOKPYT
ConHua x OOMBIION MOSYyOoCH OpOWUTHI 3TOW IUIAHETHI SBISETCS
MOCTOSTHHBIM, M TakK)K€ pPaBHSETCS OTHOIICHHUIO KBajpaTa IMeproja
oOpareHust Apyroi rmiaaHeTsl BOKpyr CoJiHIIa K OOJIBIION TMOJIYOCH
ATOM IJIAHETHI.

IIpunoxenue 6
Onpenenenue Mmacc HeOeCHBIX Tes
Macca — oJHa U3 BaXXHEHIIMX XapaKTePUCTHK HEOECHBIX
tes. Ho kak MOKHO ompeznenutbh Maccy HeOecHoro tena? HproToH
JIoKazan, 4ro Oonee TouHas Qopmyna TpeThero 3akona Kemiepa
TaKoBa:

T? M|+m|_a?

R L]
2 My+my &
rae Mi1iu Mz — macchl Kakux-1u00 HeOeCHBIX Tel, a mi, U
M2 — COOTBETCTBEHHO MAaCChl UX CHYTHI/IKOB. B YaCTHOCTH, IIJIaHCTHI
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sapisitoTcss  criyTHUKamu  CosiHia. Mbl BUAWM, YTO YTOYHEHHAs
dopMyna 3TOr0 3aKOHA OTIMYAETCS OT MPHUOIMKCHHOW HATUIHEM
MHOKUTEJISI, cojieprKaiero maccol Ecinu nog M1 = Mz = M nonumarth
maccy CoJiHIla, a MOJl M1 U M2 — MAacchl ABYX Pa3HbIX IJIAHET, TO
OTHOILIEHUE

M+m|

M+ m,

OyZeT MaJIo OTIIMYAThCSI OT SAMHHUIIBI, TAK KaK M1 ¥ M2 O4YCHb
MaJbl 1o cpaBHeHUIo ¢ Maccor Conuua. [Ipu sTom TouHas popmyna
He Oy/IeT 3aMeTHO OTJIMYAThCS OT MPUOITHIKEHHOM.

YTouHeHHBIH TpeTui 3akoH Keriepa mo3BoJisieT onpeaciuTh
Macchl IUIaHET, MMEIOLIUX CIYyTHUKOB, U Maccy ComHia. YToObl
onpeaenuTs Maccy ConHia, nepenuiieM GopMyny 3TOTO 3aKOHa B
CIICyIOIIeM BHUJE, CpaBHUBas JABMKEeHHWE JIyHBI BOKpyr 3emud ¢
JBUKEHHEM 3eMiu Bokpyr ConHua:

T%e M@ +M@ - a’@

T% Mg + mq a’

rae T;u a; — mepuoa obpamienust 3emuu (Toa) U OombIas
nosiyock ee opoutsl, Tn 1 a; — mepuop obpamieHus: JIyHsl BOKpYT
3emiH M GosblIas moiyoch ee opoutsl, M. — macca Connua, M; —
Macca 3emsd, my;— wMacca JlyHel. Macca 3eMnau HHYTOXKHA
cpaBauTenbHO ¢ Maccod Comnma, a macca Jlynsr mama (1:81)
CpaBHMUTENBHO ¢ Maccod 3emiu. [loaTomy BTOpbIE claraemble B
CyMMax MOXXHO OTOpOCHUTBH, He nenas Ooibioil ommOku. Pemus
ypaBHEHHE OTHOCUTETbHO Mc/M; nmeem:

Mg » ag 3 . T 2
Mg ( ag ) Te ) '

Orta (¢opmyna mno3Boiser omnpenenuts Maccy CornHia,
BBIPAKEHHYIO B Maccax 3emuu. OHa coctasiser okono 333 000 macc
3eMIIH.

Jlnst cpaBHEHMs Macc 3eMJIM U JIPYroW IUIaHETHI, HalpHUMep
OnuTepa, Hamo B ucxoaHoil ¢Gopmyne uHAEKC | OTHeCTH K

JIBWXKEHUIO JIyHbI BOKpyr 3emuim mMaccoil Mia 2 — K JABWIKEHHIO
aro6oro cryTHuKa Bokpyr FOnmutepa maccoit M.
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[Mpuaoxenne 7

Bpems B acTpoHOMUM
Wndopmanms  B3sita Cc  caiita  Oupxu  ABrop24:
https://spravochnick.ru/astronomiya/vremya_v_astronomii/.

Enunnubl u3mMepeHusi BpeMeHn

HabGmronenne w©  uw3MepeHHEe BPEMEHH OCHOBAaHO Ha
oOpatieHun Hae mianeTs! Bokpyr CosHIa.

Bpemsi, koTopoe mNpOILIO MOXHO HM3MEPUTh HCXOAS U3
CJIEYIOIIMX MOMEHTOB. 3€MJIsi BOKPYI CBOEM OCH JBUXKETCS MOUTHU
paBHOMepHO. [leproa 3TOro ABM)KEHUS PAaBEH MEPUOAY BpAlLLCHMS
HeOecHOro cBoja. B cBow ouepenp mepuoji BpalleHHs: HEOECHOTO
CBOJIa MOXKET OBITH OIpeieeH U3 HaOII0IeHHUH 32 HUM.

Takum 00pazoM, UCXO/s U3 3HAHUS 00 yriie MOBOPOTA 3eMITH
OT HEKOEro HayaJbHOIO IIOJIOKEHHUSI MOXKHO CJelaTh pacyer
MPOLIE/IIIET0 BPEMEHH.

IIpn sTOM 3a HauvanbHOE MOJOXKEHUE 3EMIIM IPUHUMAIOTCS
CJIETYIOIINE MOMEHTHI.

-MOMEHT MPOXOXKJEHHs Hallel IIaHeThl Yepe3 BbIOPAHHYIO
TOUYKY Ha HeOe

-MOMEHT BEpXHEW WM HWXKHEH TOUKM KyJIbMHHALUU Ha
BbIOpaHHOM MEpHJIUAHE.

OcHoBHOI1 eguHuLell BpeMeHM HABJIAAITCA cyrku. Hx
NPOAO/ZKMTEJIBHOCTH 3aBUCHT OT BHIOPAHHOM TOYKH Ha Hele.

Takumu TOUKaMH SBISIOTCS:

- TOYKa BECEHHETO PaBHOJICHCTBUS

-1ieHTp BuauMoro aucka Connua (uctuaaoe CoHiie)

- CcpelHee COJHIE — HeKas yMO3pHUTelbHas TOYKa,
pacroyio’keHre KOTOPOH MOKET OBITh OINpPENeNIEHO TEOPETUUECKU U
JUIsL TI000TO MOMEHTA BPEMEHH.

JlaHHBIE TOYKHM JEMCTBYIOT I TPEX EAMHUIl BPEMEHH, a
UMEHHO:

1.3Be311HBIE CYTKH
2.MCTUHHBIE COJTHEUHBIE CYTKU CPEIHUE
3.COJIHEYHBIE CYTKH
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Bpemsi, koTopoe mpH 3TOM H3MEpSeTCs, COOTBETCTBEHHO
Ha3bIBACTCSl 3BE3/HOE BpPEMs, HCTUHHOEC COJHEYHOE, M CpeaHee
COJIHEYHOE.

3Be3HbIE CYTKH.

3BEe3MHBIMH CYTKaMH Ha3bIBACTCS OTPE30K IPOIIE/AIIETO
BpEMEHHU, KOTOpbIH  ObUT  3aduKCHpOBaH  MEXIy  ABYMS
IOCJICZIOBATENbHBIMU  OJHOMMEHHBIMH ~ KYJIbMHUHAIMAMH — TOYKH
BECCHHET0 PaBHOJIECHCTBHSI, KOTOPbIE OBLIM OTMEUYECHBI HA OJHOM WU
TOM K€ MEpUHUaHE.

[lpu »>TOM 3a Hayano 3BE3JHBIX CYTOK Ha BBHIOPAHHOM
MepuANaHe TPUHUMAETCS MOMEHT BEpXHEH KyJIbMHHAIMH TOYKU
BECEHHETO PaBHOACHCTBHS.

3Be31HOE BpeMmsl.
3Be3HBIM BPEMEHEM Ha3bIBAIOT BPEMs, KOTOPOE IMPOILIO C
MOMEHTa BEpXHEH KyJbMHHALUU TOYKH BECEHHEro PaBHOACHCTBUS
10 J1000ro HMHOTO €€ MOJIOKEHHS. OTO BpeMs OlpenesseTcs B
3BE3/IHBIX YacaX, MUHYTax U CeKyHJax.

3KBATOP

SKNUNTUKE

3Be3AHoe BpemA -
YACOBOW Yron TOUKM
BECEeHHero paBHOAeHCTBNA

Ilosb30BaHMe 3Be3AHBIM BpeMeHeM YI00HO JIMIIb B
HAY4YHbIX ACTPOHOMHMYECKHMX pacyerax. B ObITy moJib30BaHHe
TAKHMMH pacyeTaMH Heyao0Ho. B wyacTHocTH, M3-32 TOro, 4TO
COJIHIE JHIIb Pa3 B TIOoAy NPOXOAMT TOYKY KYJIbMHHAIUH
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BeCeHHero paBHOJAEHCTBHS, B JaJIbHEHIIIEM MOJ/IeHb HACTYNaeT B
pa3jiMyHOe BpeMs CYTOK, YTO cO3/1aeT HeyA06CTBO.

HcTnHHbIE COTHEYHbIE CYTKU.

Ilon >TMM TEpMHHOM IIOHMMAETCSl IOCIEAOBATEIBHOCTH
OJTHOMMEHHBIX KyinbMuHAIMK CoJHIA, a ecu ObITh 0oJiee TOYHBIM,
TO LIEHTPA COJIHEYHOI'O JUCKA HAa HE MEHAIoLIeMCcs reorpapuueckoM
Mepuauane. IIpu 3TOM Ha4auoOM MCTHMHHBIX COJIHEYHBIX CYTOK
ABJIAETCS. MOMEHT HIKHEH KyiapmuHaiuuu CoiHLA, YTO TaKke
Ha3bIBalOT UICTUHHOH MOJIHOYBIO.

HcTuHHOE COTHEYHOE BpeMsl.

Ilon WCTUHHBIM COJIHEYHBIM BpeMEeHeM 1 NOHMMaeTrcs
Takoe BpEMs, KOTOPOE HCTEKJIO II0CJIE€ HHXKHEW KyJIbMUHALUU
HAIllero CBeTWJa 10 J00ro MHOro ero mnojoxeHus. Ilpu stom,
JJAHHOE II0JI0’KEHUE BBIPAXKAETCA B OTPE3KaxX BPEMEHU HMCTHHHBIX
COJIHEYHBIX CYTOK, TAKUX KaK HCTUHHBIEC COJHEYHBIE YaChl, MUHYTHI U
CEKYH/IBI.

B pesynprare wuctuHHOe coiHeyHoe Bpems T Ha
BbIOpAaHHOM MEpUIUaHE B MCKOMBIH MOMEHT PaBHSETCS YaCOBOMY
yriny Connna t . B cBorwo ouepenp uacoBoii yros ConHna t
orpesiersieTcsl B 4acoBoit Mepe mitoc 12h.

B pesynbrare nonyuaercs crnenyromas hopmyna: T= t+12h

Taxxe ciemyer cka3aTh, UYTO JBHXKEHHE 10 HEOOCKIOHY
nuctuHHOro COoJHIIa HE PABHOMEPHO B CHITy CIEAYIOLIUX TPUYUH.

Hame cBetwsio uaer mo SKIMNTHKE, a HE MO HEOECHOMY
HKBATOPY. DKIHUNTHKA HaKJIOHEHA K HEOECHOMY 3KBaTOPY MOJI YIIOM
= 23°27 CouHIle ABUKETCS MO SKIUNTUKE HEPABHOMEPHO.

B cuny naHHBIX NPUYMH MCTUHHBIE COJIHEUHBIE CYTKH B
OJIMH JIeHb T0/Ia MOTYT OBbITh OOJIbIIE YeM B JIPYrOW, WJIM MEHBbIIIE.
ITosTOMy WM3-3a IOCTOSIHHOIO M3MEHEHUS UIMTEIBHOCTU HCTHUHHBIX
COJIHEUHBIX CYTOK IIPUMEHATh MX JUIsI OTCUETA BPEMEHU B pEabHOMI
JKU3HU HE NPEJCTABIAETCS BO3MOKHBIM

Cpennue cojiHeYHbIE CYTKH.

[ns  momydeHus CYTOK  IIOCTOSSHHOM  JUIMTENIBHOCTH,
B3aMMOCBS3aHHbIX ¢ XxoioM CousHla, ObUTM BBEAEHBI CIEAYHOIINE
MIOHATUSL.
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CpensHee OKIMNTHUYECKOE U CpEOHEE DSKBAaTOPHUAIBHOE
COJHIIE — (UKTUBHBIC TOYKH, HCIIOJIB3YeMbIE ACTPOHOMAMH IS
HOJY4YeHUs CYTOK, KOTOpble OTIMYaIUCh Obl  IOCTOSHHOM
JUIMTENILHOCTBRIO U OBUIN CBA3aHbI ¢ X0a0M COJHIA.

Cpensee SKIUMNTUYECKOE CONHIIE, ABUTACTCS IO HKIUITHKE
CO CpEIIHEI0 CKOPOCTBbIO HAlIero CBeTWJa. 3 uiojii U 4 sHBaps
CpelHEE IKINUNTUYECKOE COJIHIE COBIIAJAET C PEAIBHBIM.

B cBoro ouepenp cpenHee 3KBaTOPUAIIBHOE COJIHLIE MJIET 110
HEOECHOMY 3KBAaTOpPy C IOCTOSSHHOM CKOpPOCTBIO, KOTOpas €cTb Y
CpeIHEro SKJIMITUYECKOTO COJIHIIA. OKIINNTHYECKOE U
HKBATOPUATILHOE COJIHIIE OJHOBPEMEHHO IPOXOIST TOUKY BECEHHETO
PaBHOJIEHCTBUS.

Cpennue (colHEYHbIE) CYTKM — JaHHBIM TEPMHUHOM
Ha3bIBACTCSl ONPEICIICHHBIN MPOMEXYTOK BPEMEHH MEXIY IBYMs
MOCJIEI0BATENbHBIMU KYJIbMUHALMSMHU CPEJIHEr0 3KBAaTOPHAJILHOTO
COJIHILI.

IIpu 3TOM HAYaJIOM CpeJHUX 3KBATOPHAJIBHBIX CYTOK
CYHMTAeTCsl MOMEHT, KOIJa CpefHee JKBATOPHAJIbHOE COJIHIE
JAOCTUTaeT HMKHeH cBoed KyJbMHUHAIMH. JTOT MOMEHT TaK Ke
Ha3bIBAeTCs CPeJHel MOTHOYbI0.

Cpennee Bpemss Tm — mpoMexyTOK, KOTOPBIN MpoIIen OT
MOMEHTa, KOIJa NpPOU30LLIAa HIKHSS KyJIbMHUHAIUS CpPEOHETO
HKBATOPUATILHOTO COJHIA JI0 JIIOOOr0 HMHOTO MOJIOKEHHUS COJIHIIA.
IIpy >TOM JaHHOE IIOJIOKEHHME BBIPAXKAETCA B JAOJISAX CPEAHHUX
COJIHEYHBIX CYTOK, @ MIMEHHO B CPETHUX YacaX, MUHYTaxX U CEKyH/ax.

B pesynbrate cpeaHee BpeMs M pacCUMTHIBAeTCA
UCXOJSl M3 TOrO, YTO OHO PaBHO YHCIEHHO B JIOOOW MOMEHT Ha
HY’KHOM MEPHJIMAaHE YaCOBOMY yIily tm cpenHero 3KBaTOpUAIbHOIO
coiHIa. B cBOIO ouepear 4acoBOM yroj CPeaHEro 3KBATOPHUATIBHOTO
COJIHIIA OTIpeiesisieTcs: B yacoBoi mepe 12h.

B pesynbrate monayvaem takyto ¢popmyny: Tm =tm+12h

JdemepuaHOE BpeMs

HccnenoBanus MoKasaiay, YTO CPEIHUE CYTKH HE SIBIISIOTCS
IIOCTOSIHHOM BEJIIMYMHOM C IIOMOINBIO KOTOPOM MOJKHO HU3MEPSTh
Bpems. [IpMuMHOM HENOCTOSHCTBA CpPEOHMX CYTOK SBISETCS B
YaCTHOCTH TaKOW MOMEHT KakK TO, YTO 3€MJI BpallaeTcs BOKPYT
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CBOCH OCH HEPABHOMEPHO, YTO NPUBOJUT K MU3MEHEHHUIO CKOPOCTH
rianeTsl. CorjzacHo HaOMIOACHUSM BEIMYMHA TAKUX H3MEHEHHM
paBHa THICSTYHOM JIOJIM CEKYH/IBI.

B cBsi3u ¢ 3TuM B 1956 1. 32 OCHOBY 32 OCHOBY BBEJICHHOTO
3¢ eMepuIHOr0 BpeMeH! Oblla B3sTa Tak Ha3blBaeMas d(demepuaHas
CEKyH/a.

OpnHako, B Hamle BpeMs B3aMeH 3(eMepuaHOro pacuéra
BPEMEHM HCIIOJIb3YETCS MHOE BPEMs, HA3bIBAEMOE 3E€MHBIM
JUHAMUYECKMM BpEeMEHeM. OTO BpeMs NpUOIU3UTENBHO pPaBHO
s eMepuIHOMY.

ATOMHOE Bpems

B cBA3M C pa3sBUTHEM TEXHOJIIOTMM CTal0 BO3MOKHBIM
YCTAaHOBUTh  OOJBIIYI0O  TOYHOCTH  BPEMEHM, YEM  paHee
ACTPOHOMMYECKUMHM HAOJIOACHUAMU U pacyeTaMu.

B pesynmprate B 1964 r. ObUIM TPHUHATHI ATOMHBIC
LI€3UEBbIE YaChl KAK 3TAJIOH BPEMEHHU.

ATOMHOE BpeMsi OCHOBaHO Ha aTOMHOI cekyHJie. B cBoro
ouepellb aTOMHAs CEKYHJIa ONPENENSAETCs KaK MPOMEKYTOK BpEMEHHU
B XOJIe, KOTOPOTO 3J€KTpOMarHuTHas BoJiHA cosepiraer 9 192 631
771 xonebanuii. Ilpu 3TOM 3IEKTPOMArHUTHYIO BOJHY H3IIydaeT
aTOM L1€3MsI BO BpeMsI IIepexo/a ¢ OJTHOTO YPOBHS Ha JAPYTOM.
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