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1. MIOACHUTEJIBHASA 3AITMCKA

[Iporpamma ydeOGHOrO mpenmera «ACTpOHOMHs» pa3paboTaHa B COOTBETCTBUHM C IPUKA30M
MunoOpuayku Poccuiickoii ®eneparmu Ne613 ot 29.06.2017 «O BHeceHMM W3MEHEHHI B
®denepanbHbIii  TOCYAApCTBEHHBIM 00pa3oBaTeNbHBIA CTaHIAPT CpeaHero oOiiero oOpa3oBaHuUs,
yrBepxkaeHHbIN [Ipukasom MunucrepctBa oOpazoBanusi u Hayku Poccuiickoit @enepauuu ot 17 mas
2012 1. Ne 413»; Ha ocHoBanuu [Tuckma MunoOpraayku Poccun «O0 opraHu3anuu u3ydeHus yaeOHOTO
npenmera “Actporomus’”» ot 20 uroHs 2017 . Ne TC-194/08; ¢ yuetrom TpeboBanuit ®I'OC cpennero
o0miero o0pazoBaHusl, IPEABABISEMBIX K CTPYKTYpE, CONEPKAHUIO U PE3yJbTaTaM OCBOCHHS y4eOHOTO
npeamera «ACTpOHOMUSD.

B Hacrosiee BpeMmsi BakHEHIINE e U 33Jja4d aCTPOHOMHH 3aKJIIOYAIOTCs B (POPMHUPOBAHUU
MIPEJICTaBICHUI O COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHUHE MUpPa, O €AMHCTBE (PU3MUECKUX 3aKOHOB,
NefcTByonMX Ha 3emiie U B Oe3rpaHM4HON BceneHHOH, 0 HEeNpepbIBHO MPOUCXOMSIIEH 3BOIIOLUU
HaIllell TTAaHEeThI, BCEX KOCMHUYECKUX TEJI U MX CHCTEM, a TaKKe caMoil BceneHHOM.

CopepxaHue IporpaMmbl yueOHOTO MpeaMeTa « ACTpPOHOMUS» HAIPaBJIEHO Ha (POPMUPOBAHHE Y
00yJaroIImXxcs:

* IOHMMaHUs MPUHIUIIHAIBLHON POJIM aCTPOHOMMH B MO3HAHUU (PyHIaMEHTANIbHBIX 3aKOHOB IPUPOJIBI U
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOU KapTHUHBI MUDA;

* 3HAHWUU O (uU3MYECKONW TpPHPOJEC HEOECHBIX TEI M CHUCTEM, CTPOCHUSI WU HBOJIONWU BceneHHOM,
MIPOCTPAHCTBEHHBIX M BPEMEHHBIX MaciuTabax BcenenHoi#l, Hambosee BaXKHBIX aCTPOHOMHYECKHX
OTKPBITHUSX,

OTpEIeIMBUINX Pa3BUTUE HAYKU U TEXHUKH;

* YMEHHUIl OOBSICHATH BHIMMOE IOJIO)KEHHE M JBIKEHHE HEOECHBIX TeJ MPUHIMIIAMU ONpeAeTIeHUS
MECTOTIOJIOKEHUSI ¥ BPEMEHHM 10 aCTPOHOMUYECKMM OOBEKTaM, HaBbIKAMU MPAKTHYECKOIO
WCIO0JIb30BAHUS KOMIBIOTEPHBIX MPUIIOKEHUH Ui OmpeAeseHUs] BHUAa 3BE€3HOT0 HebOa B KOHKPETHOM
ITYHKTE JUIsl 33JaHHOTO BPEMEHU;

* TO3HABaTEJbHBIX HWHTEPECOB, HHTEUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B mpolecce
MpUOOpeTeHUsl 3HAaHUM O ACTPOHOMHUM C HCIOJIb30BAHUEM PAa3IUYHBIX HCTOYHMKOB HMHGPOpPMAIMHU U
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA;

* YMEHHsS TNPUMEHSATh NPUOOpPETEHHbIE 3HAHUS ISl PEIICHUS MPAKTUYECKUX 3aJad MOBCEIHEBHOMN
KU3HU;

* HAYYHOT'O MUPOBO33PEHUS;

* HaBBIKOB UCIOJIb30BaHUS €CTECTBEHHO-HAYUYHBIX, 0COOCHHO (PU3UKO-MaTeMaTHUYECKUX 3HAHUM NS
00BEKTUBHOTO aHAJIM3a YCTPOMCTBA OKPYXKAIOUIEr0 MUpPa Ha MpUMEpe JOCTHKEHUN COBPEMEHHOM
acTpo(U3HUKH, ACTPOHOMHH U KOCMOHABTUKH.

[Iporpamma yuebHOTO TpeamMeTa « ACTPOHOMHUS) YTOUHSIET COJepaHHe ydeOHOro maTepuara,

MOCJIEIOBATENIFHOCTD €0 U3YyUeHUsl, pacrpeeNieHne yueOHbIX YacoB, TEMATUKY pedepaToB (I0KIAI0B),
BU/JIBI CAMOCTOSITENIBHBIX Pa0OT, YUUTHIBas CHEIM(PUKY TPOrpaMM MOJITOTOBKU CIIEIUATUCTOB CPETHETO
3B€HA, OCBAaMBAEMOM CIIELIUAILHOCTH.
[IporpaMma  MOXET  HUCHOJB30BAaThCS  JIPYTMMH  NpOodEeCCHOHAIbHBIMU  00pa3oBaTeIbHBIMU
OpraHU3aIUsIMH, PEATU3YIOIUMU 00pa30BaTENbHYI0 MPOrPaMMy CpeIHEero o0mero oOpa3oBaHHs B
npenenax ocsoeHus: OOII CIIO no cnemmansHocTy 38.02.04 KomMepuusi (o orpacisiM) Ha 0asze
OCHOBHOTO o001Iero o0pa3oBaHUs — MPOrpaMMbl MOJIOTOBKHM CIEHUATUCTOB CPEIHEro 3BeHa
(IIIICC3).

2. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA

ACTpOHOMHSI — HayKa, H3y4dalollas CTPOCHHE M PA3BUTUE KOCMHYECKUX TeEJI, UX CHCTEM
U Bceit BeemenHoM.

MeTo1bI aCTPOHOMHMUYECKUX HCCIENOBAHUN OYeHb pa3HooOpa3Hbl. OIHH U3 HUX MPUMEHSIOTCS
MIPH OTIPEJICIICHUH TTOJI0XKEHUSI KOCMUYECKUX TeN Ha HeOecHO cdepe, Ipyrue —



MpU M3YYEHUM HUX JBWXKEHHUS, TPETbH — IMPU MCCIECJOBAHUM XAPAKTEPUCTUK KOCMUYECKUX Tel
pa3IMYHBIMU METOJIaMU U, COOTBETCTBEHHO, C TIOMOIIBIO pA3JIMYHBIX HMHCTPYMEHTOB BEIYTCS
Habmronenus CoHIla, TYMaHHOCTEH, TJIaHET, METEOPOB, UCKYCCTBEHHBIX CITYTHUKOB 3EMIIH.

VYuebublii peamer «AcTpoHOMES» u3ydaercss Ha O6azoBoM ypoBHe PI'OC cpemnero oobiiero
o0Opa3oBaHUs, OCHOBBIBACTCSI HA 3HAHUSAX OOYYAIOIIMXCS, MOTYICHHBIX MPU U3YyYCHUH (U3UKH, XUMUU,
reorpaduu, MaTeMaTHKA B OCHOBHOM IIIKOJIE.

BaxkHyto posib B OCBOEHMM COJAEpKAHMSI IPOrpPaMMbl MIParOT COOCTBEHHbIE HAOIIOACHUS
oOyyaromuxcs. Crienuduka IUIAHUPOBAHKS M OPraHU3allMy dTHX HAOIIONEHWH OINpenenseTcs: ABYyMs
oOcTosiTenscTBaMH. Bo-TiepBhIX, OHHM (32 HCKITIOYeHneM HaomoaeHnit CoHIa) JOJDKHBI TPOBOIUTHCS B
BeUYEepHEe WM HOYHOE BpeMs. Bo-BTOpPBIX, 00BEKTHI, MPUPOAAa KOTOPBIX U3Yy4aeTCs Ha TOM WM HHOM
3aHSATUH, MOTYT OBITH B 3TO BpeMs HEJIOCTYIHBI Juia HaOmroneHwid. [Ipu mianupoBaHuM HaOIIOACHUIN
3THX 00BEKTOB, B 0OCOOEHHOCTH IJIaHET, HEOOXOAUMO YYUTHIBATh YCIOBUS UX BUAUMOCTH.

[Ipu HEBO3MOKHOCTH MPOBEJAEHHSI COOCTBEHHBIX HAOIIOEHHUI 32 HEOECHBIMU TEJIaMH UX MOYKHO
3aMEHUTh Ha [MPaKTUYECKHE 3aJaHusl C HCIOJb30BAaHUEM COBPEMEHHBIX HMH(POPMALMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI, B YaCTHOCTH KapTorpaduueckux cepsuco (Google Maps u ap.).

B 3aBucumoctu ot mpoduis mpodecCHOHATLHOTO 00pa30BaHUsA, CIHEIU(PUKA OCBAMBAEMBIX
npodeccuit CI1O umu cnermansHoctel CIIO nocnenoBaTebHOCTD U TNIyOMHA U3YYEHUSI TEM NpeAMETa
«ACTPOHOMUS» MOTYT HMETh CBOM OCOOEHHOCTH. OJTO BBIpaXaeTcsl 4epe3 CoJepKaHue OOyueHus,
KOJIMYECTBO YacOB, BBIACIACMBIX HA WM3YYCHHE OTHEIBHBIX TEM MPOTPaMMbI, TJIYOMHY HX OCBOEHUS
oOyuarouumMucsi, 4epe3 O00beM U XapakTep MPaKTUUYECKUX 3aHSITUM, BHJbI BHEAYIUTOPHOM
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

[Ipu oT60pe coaepkanust yaeOHOTO MpeaMeTa « ACTPOHOMHUSD UCTIOIb30BaH MEXK MPEAMETHBIH
MOJXO0/JI, B COOTBETCTBHU C KOTOPBHIM 00YyYarOIIHecs JI0KHBI YCBOUTh 3HAHUS M YMEHHUS, HEOOXOIUMBbIe
Tt GOPMUPOBAHMS €IMHOM 11€JI0CTHON €CTeCTBEHHO-HAYYHON KapTUHBI MHUPA, OTIPEISIISIOmeH
(hopMHpOBaHKME HAYYHOTO MUPOBO33PEHMSI, BOCTPEOOBAHHBIE B )KU3HH U B IPAKTHUECKOM JI€ATEIHHOCTH.

B memom y4eOHBI mpeameT «ACTPOHOMHUS», B  COJACP)KaHMHM KOTOPOW  BEIYIIUM

KOMITOHEHTOM SIBJISIFOTCSl Hay4HbIE 3HAHUS U HayYHbIE METOJIbl MO3HAHUSA, HE TOJHKO MO3BOJISET
chopMupoBaTh y 0Oydaroumxcs IeJOCTHYI0 KapTUHY MUpa, HO U MPOoOYyXJaeT Yy HUX SMOIMOHAIbHO-
LIEHHOCTHOE OTHOIIEHUE K M3y4yaeMOMY MaTepuaily, TOTOBHOCTh K BbIOOPY NEHCTBUI oOmpeaesneHHOM
HAMpaBJIICHHOCTH, YMEHUE HCIOJb30BaTh METOJOJIOTUIO HAy4yHOTO TMO3HAHUS IS H3y4YeHHUS
OKPY’KaIOILIEr0 MUpA.

[Ipu u3ydyenuu npeamera «ACTPOHOMUS» PACCMATPUBAIOTCS CIIEIYIOIINE TEMBbI:

- Beenenue. Mctopus pa3BUTHS aCTPOHOMUM;

- [IpakTyeckue OCHOBBI aCTPOHOMMH;

- Metoap! 1 criocoObl aCTPOHOMHUYECKUX HAOIIOACHU;

- ConHeYHasl cucTeMa;

- 3BE3/1b1. DBOIIONNS 3BE3;

- Hama I"anakTuka;

- Crpoenue u 3BotoLMs BeeneHHoM.

B nponecce ocBoenuss OOII CIIO Ha 6Ga3ze ocHOBHOro 00Iiero o0pa3oBaHHs C MOJYyYCHHEM
cpennero obmiero oopazopanus (IIIICC3) nmoaBenenue pe3yabTaToB 0OydeHUs MO y4eOHOMY MPEAMETY
«ACTPOHOMHUS» OCYIIECTBIISIETCS B paMKax MPOMEXYTOUHOU arrecranuu (IuddepeHrnpoBaHHbIN
3auéT).

3. MECTO YUYEBHOI'O IPEJIMETA B YYEBHOM IIVIAHE

[Ipenmer «AcCTpOHOMHS» BXOAUT B  COCTaB  MpeAMeTHON  oOmactu  «EcTecTBeHHBIE
Haykn» @OI'OC cpemnero obmero oOpa3oBaHHMS W H3y4aeTcs B OOIIE0Opa3oBaTeIbHOM  IIHMKIIE
yuebnoro mnaHa OOIl CIIO mno crnenuansHoctn 38.02.04 Kommepuusi (mo orpacisim) Ha 0Oaze
OCHOBHOTO 00111ero 00pa3oBaHUs C MOJIy4YEHUEM CPEIHEro o0IIero o0pa3oBaHMUs.

B yueb6nom mmane IIIICC3 mo cneumansHocTH 38.02.04 Kommepuusi (mo orpaciasim)
yueOHBIN TIpeIMeT «ACTPOHOMHS» BXOJUT B COCTaB 00Ie00pa30BaTENbHBIX Y4EOHBIX IUCIUIUIMH,
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dbopMupyeMbIX U3 00s3aTeNbHBIX IpeaMeTHBIX o0nacteir @I'OC cpemHero oobiiero oOpa3oBanHwmsl, s
cnerranbHocteir CITO cooTBeTcTBYIOMIEro npoduis mpodeccuoHamTsHOT0 00pa3oBaHusI.

Pabouas mporpamma mnpeaMera «ACTPOHOMHUS» H3ydaeTcsi B 00HIe00pa30oBaTEIbHOM IHKIIC
yu4eOHOro IulaHa B KadecTBe 0a30BOM y4yeOHOTO NpeAMeTa MPOTrpaMMBbl MOATOTOBKH CIEIHATUCTOB
cpennero 3BeHa mo cnenuaibHoCcTH 38.02.04 KomMmepuusi (1o oTpaciisiM) ¢ MOJIYYCHHUEM CPEIHETO
o0miero o0pa3oBaHusI.

4. PE3YJIBTATBI OCBOEHUSA YYEBHOI'O NIPEJIMETA

OcBoeHne cojaepxaHusg Yy4yeOHOTO TpeaMeTra «ACTpOHOMUS» OO0ECHeYrMBaeT JIOCTHKEHUE
00y4aroIUMUCS CICIYIOUINX pPe3y1bmanos.

* IUYHOCMHBIX

- c¢(OopMUPOBAaHHOCTh HAYYHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS ACTPOHOMUYECKON HAYKH;

- YCTOMYHMBBIN MHTEPEC K UCTOPHUH U JOCTHKEHHSIM B 00JIaCTH aCTPOHOMHUH;

- YMEHHE aHaJIU3UpPOBATH IMOCIEACTBUS OCBOCHHUS KOCMHYECKOTO MPOCTPAHCTBA IS KU3HU U
JeSITEIbHOCTH YEJIOBEKa;

* Memanpeomemuoix:

- YMEHHE WCIOJIb30BaTh MPH BBHIMIOJHEHUN MPAKTUYECKUX 3aJlaHUi MO aCTPOHOMHH TaKhe
MBICITUTENIbHBIC OTEpalii, KaK IMOCTAaHOBKA 3a1adyd, (OpMyIupoBaHWE THUIIOTE3, aHAIN3 M CHHTE3,
cpaBHEHHE, OO0O0OIIEeHHe, CHUCTEMaTH3alus, BBISIBJICHUE NPUYNHHO-CICICTBEHHBIX CBS3€H, IOWCK
aHaJIoroB, (POPMYJIUPOBAHHUE BHIBOJOB JUISI M3YUYEHHUS PA3JTUYHBIX CTOPOH aCTPOHOMHMYECKHX SIBIICHUU,
MIPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIMMOCTh CTAJIKMBAThCs B MpodeccuoHaNbHON cdepe;

- BIAQJICHUE HaBbIKAMHU I[I03HABATEJIbHOW JIEATEIbHOCTH, HAaBBIKAMU pa3pelieHHs] MpoOseM,
BO3ZHUKAIOIINX MPU BHIMOJHEHUH MPAKTUYECKUX 3a/laHUH IO aCTPOHOMMUH;

- YMEHHE HUCIOJIb30BaTh Pa3IMYHble HICTOYHUKH MO ACTPOHOMUU ISl IOJTYyYeHHs JOCTOBEPHON HaydHOM
nH(pOopMaLUY, yMEHUE OLICHUTD €€ JI0CTOBEPHOCTD;

- BJIa/ICHUE SI3bIKOBBIMU CPEJCTBAMU: YMEHHUE SICHO, JIOTMYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS IO
pa3IMYHBIM BOMpPOCAaM acTPOHOMUH, HUCMOJIb30BaTh SI3bIKOBBIE CPEICTBA, aJCKBAaTHBIE 00CYXIaeMoOit
npo0ieMe acTpPOHOMHUYECKOTO XapakTepa, BKIIoYasi COCTaBICHHE TEKCTa U MPE3eHTAlMKd MaTepuasoB ¢
UCI0JIb30BaHNEM UH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

* NPEOMEMHBbIX:

- cOpMHUPOBAHHOCTb  MpeicTaBieHuil o  crpoeHur  CONHEYHOM  CHUCTEMBI,  DBOJIOLUU
3Be311 U BeenmeHHol, mpocTpaHCTBEHHO-BPEMEHHBIX MaciTabax BeeneHHoi;

- [OHUMAaHHE CYyUIHOCTU HabIoJaeMbIX BO BeeneHHoi sBIeHMiA;

- BJIQJICHHE OCHOBOIOJATAIONIUMH ACTPOHOMUYECKUMHU TOHATUSMHU, TEOPUSMH, 3aKOHAMU H
3aKOHOMEPHOCTSIMHU, YBEPEHHOE IOJIb30BaHUE ACTPOHOMHUYECKON TEPMUHOJIOTHEH UM CHUMBOJIUKOW;

- c(OPMUPOBAHHOCTh TMPEJCTABICHUNA O 3HAYECHHUH AaCTPOHOMHUHU B TMPAKTUYECKOW JAEATEIbHOCTH
YeloBeKa U JadbHEeHIIeM HayYHO-TEXHUUECKOM Pa3BUTHH;

- OCO3HAHHUE POJIU OTEUECTBEHHOW HAYKU B OCBOCHUH U MCIIOJI30BAHMHM KOCMHUYECKOTO MPOCTPAHCTBA U
Pa3BUTUU MEXIYHAPOJAHOTO COTPYAHUUYECTBA B 3TOM 00IACTH.



5. CTPYKTYPA U COAEP) KAHUE YUYEBHOI'O IPEJIMETA

5.1. O6beM yueOHOro npeaMera M BUAbI y4eOHOH padoThI

PabGouas yueOHas mporpamMma mpeaMera rmocTpoeHa o MOy IbHO-0JI09HOMY NpHHLUITY. B
Tabnuie 2 ykazaH 00beM BPEMEHH, 3aIUIaHUPOBAHHBIN HA peaTU3aliio BCEX BUIOB yueOHOM paboThI.

Tabnuia 2 - O0beM BpeMeHH, 3aIJIaHUPOBAHHBIA HA PeaTN3alliio BCEX BUJIOB yI4eOHOH pabOTHI

Bua yueOHoli paGoThI O0bem yacoB

MakcumalibHast ydyeOHasi Harpy3Ka (Bcero) 66
Oo0s13aTesibHAS ayIUTOPHAS Y4eOHAsi HATPY3Ka (Bcero) 44
B TOM YHCIIE:

MPAKTUYECKUE 3aHATUS 22

KOHTPOJIbHBIE paObOTHI 0
BHeayautopHasi camocTosiTeJibHAasi padoTa odyuarouierocs (Bcero) 22
B TOM YHCIIE:
BBINIOJIHEHUE WHAMBHUIYAJbHBIX IPOEKTOB (UCcliefoBaTeNnbckas pabota u 10
pabota ¢ ¢ uHOOPMAITMOHHBIMA UCTOYHHUKAMH )
pedepaTuBHas pabota 2
pacdeTHO — rpadudeckas padbora 0
MO/ITOTOBKA MTPE3CHTAIMOHHBIX MaTEPHAIIOB 2
HaOJr0/IeHNEe HEBOOPY)KEHHBIM TJ1a30M 6
COCTaBJICHHE OTIOPHBIX KOHCIIEKTOB, TE3HCOB 2
Ilpomescymounas ammecmayusi no npeomeny nposooumcsi 8 popme oughgheperyuposanno2o
3auéma ( 21eKmpoHHOe mecmuposanue) 8o 2 cemecmpe.

5.2. TemaTu4ecKkHii NJIaH MO MpeAMeETY B pa3pe3e Moy e

JJ1s1 CTy/IEeHTOB OYHOI0 OT/AeJIeHUsI

Haumenoanue o KonnyecTBo ayIMTOPHBIX 4acoB
o ~~
MOJYJIEU U TEM = g B TOM YUCIJIE:
4w S &7
S X~
3 = 9 o o
= © 2 =| Bcero & =
5256 58 | B
2 S = § g | ceMuHaphbI
o 2o
= © = o
Mopayas 1. BBenenue B acTpOHOMHIO 2 2 2 -
Tewma 1.1 IIpenmer acrpoHomun. Ee pa3Butue u 2 2 2 -
3Ha4YeHHUE B KU3HU 001IeCTBA
Mopay.ab 2 IlpakTH4ecKkne 0CHOBBI ACTPOHOMHUHM 10 10 6 4
Tema 2.1 3Bé3aH0€ HEOO. 2 2 2 -
JleroucuuciieHNe U ero TOYHOCTh
Tema 2.2 OnTuueckast aCTpOHOMUS 4 4 2 2
Tema 2.3 Uzyuenue O6amxHEro 4 4 2 2
U JaJbHEro KocMoca
MopyabHbiii KOHTPob Nel. BeinonHeHue 3anaHus 2 2 2




o Moayisim 1-2.

Mopayab 3. YerpoiicrBo CostHeUHO# cucTeMbl 6 6 2

Tema 3.1 Conneunasi cucrema 6 6 2 4

Moayas 4. CouHue — 6y1mzkaias 3Be3a 4 4 2 2

Tema 4.1 Connie- Onmkaiiias 38e31a 2 2 2 -

Tema 4.2 [posiBnenne ConHEYHON aKTUBHOCTH 2 2 - 2

MoayabHbIi KOHTPOJIb 2 BeinonHeHue 2 2 - 2

KOHTPOJILHOTO 33/IaHUs 110 MOAYJsIM 3-4

Mopyas 5. 3Bé3ab1. DBoTIONMS 3BE3] 4 4 2 2
Tema 5.1 3Be3nsl. Kiaccudukanus 38e3. 2 2 2 -

Tema 5.2 DBouronust 38e311 2 2 - 2

MoayabHblii KOHTPOJIb 3. AHAIH3 IUarpaMMbl 2 2 2 -

«CTIEKTP-CBETUMOCTHY» M «MacCa-CBETUMOCTB

(Momyie 5)

Monyas 6. Hama I'anakTuka 4 4 2 2

Tema 6.1 Hamra ["'amaktuka. Crpoenue ["amakTuku 4 4 2 2

MoayabHbIii KOHTPOJIb 4. PelieHre cuTyalimoHHbIX 2 2 - 2

3amad

Moayas 7. Ctpoenue u 3Bojwouus Beenennoii 4 4 2 2

Tema 8.1 Koneunocts u 6eckoHeuyHOCTh BceenenHnoi 2 2 2 -

Tewma 8.2 VcTopust pa3BUTHS TPEACTABICHUM O 2 2 - 2

Bcenennoi

O0o0maronee NTOroBoe 3aHsITHE 2 2 - 2

Hroro no mpeamery: 44 44 22 22

JlJ1s1 CTy/1IeHTOB 3204YHOT0 OT/AeJIeHUsI

Haumenoanue o . KonndecTBo ayAuTOPHBIX YacoB
MOJyJIEH U TEM S 2 B TOM YHCJIE:
Exgf
§ ¥ % £ Bcero -
SE5E 585 | B
2 S = § T | cemMUHapbI
= ® £°8
Mopayas 1. BBenenue B acTpOHOMHIO 2 2 2 -
Tewma 1.1 IIpeamer actponomun. Ee pazputue u 2 2 2 -
3HAYEHHE B KU3HU 00IIECTBA
Mopay.ab 2 IlpakTH4eckne 0CHOBBI ACTPOHOMHUHM 10 10 6 4
Tema 2.1 3B&3aHOC HEDO. 2 2 2 -
JleToucymcieHue U ero TOYHOCTh
Tema 2.2 OnTrueckast aCTpOHOMUS 4 4
Tema 2.3 Uzyuenue O6amxHero 4 4
U JallbHEro KocMoca
MoayabHblii KOHTPOJb Nel. BeinosiHeHUe 3aiaHus 2 2




o Moayisim 1-2.

Mopayab 3. YerpoiicrBo CostHeUHO# cucTeMbl 6 6
Tema 3.1 Conneunasi cucrema 6 6
Moayas 4. CouHue — 6y1mzkaias 3Be3a 4 4 2 2
Tema 4.1 Connie- Onmkaiiias 38e31a 2 2 2 -
Tema 4.2 [posiBnenne ConHEYHON aKTUBHOCTH 2 2 -
MoayabHbIi KOHTPOJIb 2 BeinoaHeHHEe KOHTPOJIBHOTO 2 2 -
3aJlaHus 10 MoAyJIsM 3-4
MoayJsb 5. 3Bé31b1. IBOTIOLMS 3BE3]T 4 2 2

Tema 5.1 3Be3nsl. Kiaccudukanus 38e3. 2 2 2 -
Tema 5.2 DBouronust 38e311 2 2 -
MoayabHblii KOHTPOJIb 3. AHAIHM3 TUArpaMMeI 2 2 -
«CHEKTP-CBETUMOCTBY» U «Macca-CBETUMOCTH» (MOTYITh
5)
Monayab 6. Hama I'anakTuka 4 4
Tema 6.1 Hamra ["'amaktuka. Crpoenue ["amakTuku 4 4
MoayabHbIii KOHTPOJIb 4. PelieHre cuTyalimoHHbIX 2 2
3amad
Moayas 7. Ctpoenue u 3Bojwouus Beenennoii 4 4
Tema 8.1 Koneunocts u 6eckoHeuHOCTh BceneHHoi 2 2 -
Tewma 8.2 VcTopust pa3BUTHS TPEACTABICHUM O 2 2 - 2
Bcenennoi
O0o0maronee NTOroBoe 3aHsITHE 2 2 - 2
Hroro no mpeamery: 56 10 8 2

ATTecTanus

1 kypc nud¢epeHuMpoOBaAHHBII 3a4eT

5.3. TemaTuyeckuii NJIaH U cojJep:kaHue padoyeii yaeOHO mMporpaMmbl NpeaMeTa

«ACTPOHOMMUSD)

JUis  XapaKTepUCTHUKUA YPOBHSI OCBOCHHMsSI Y4eOHOro Marepuaja HCHOJIb3YIOTCS

0003HaueHus:

1 — o3HaKOMUTENbHBIN (y3HABAaHUE paHEEe U3YUCHHBIX 00BEKTOB, CBOMCTB);

CJIeIyIOIINe

2 — penpoyKTUBHBIN (BBIIOJIHEHUE AEATEILHOCTH MO 00pa3Ily, HHCTPYKIMH WU O] PYKOBOJCTBOM)
3 — NPOAYKTUBHBIN (IJITAHUPOBAHUE U CAMOCTOSITENIbHOE BBIMIOJHEHHE ACATEIbHOCTH, PEIICHUE

MpoOJIEMHBIX 3a/1a4)

JJIsl CTY/IEHTOB OYHOTI'0 OT/IeJIeHUsI

Hanmenosanue | Comepikanue ydeOHOTO MaTepHaia, 1abopaTropHbIe U O0BEM YpoBeHb
pa3aenoB MOyJIe | mpakTHueckue padoThl,
U TeM caMmocTosATeNbHas paboTa o0yJaromuxcs, Kypcopas 1acoB OCBOCHH
paboTa (TpOoeKT) q
(ecnu npedycmompenvt)
1 2 3 4
Mooynv 1. Beeoenue 6 acmponomuio 21210
Tema 1.1 JKaHUe VYCOHOro MaTepuasa
IIpeomem 1. Ilpeamer actponomun. Ee pazButue u 3HaUeHUE B 2 1,2

acmponomuu. Ee | hbopmupoBaHun COBpPEMEHHOH KapTHUHBI MHpa U B




pazeumue u
3HAYEHUE 6 HCUSHU
obwecmea

MPAKTUYECKOM JiesTebHOCTH Jitoen. CTpykrypa u
MacmTabbl BeeneHHoM.

AcTtpoHomus B ipeBHOCTH (ApucToTtens, ['unnapx
Huxketickuii u [Ttonemeit). Actponomust Apuctorens
Kak «Hambosee pru3ndeckas u3 MaTeMaTHUYCCKUX HAYK).

Mooyns 2 IlpakmuuecKkue 0CHOGbL ACMPOHOMUU

10/6//4

Tema 2.1 3¢é30n0e
Heoo.
Jlemoucuucnenue
U €20 MOYHOCHLD

S :!mﬂn)l(aﬂﬂﬂ !‘lﬂﬂﬂ!!l"!! MATEPHUATA

1. .Ilonsitre HeOeCHOM cdepbl. 3BE3/IBI M CO3BE3 IS
Hebecnble koopanHATHI U 3BE3HBIE KapThl. Buaumoe
JBYDKEHUE 3BE3]] HA PA3IHMUHBIX reorpaduaeckux
mupoTax. ['onnunoe apmwxenne ConHua no Heoy.
Oxnunruka. Mcrnonp3oBanne 38E31HOT0 HeOA I
HaX0XJACHUS KOOPJAMWHAT CBETHJIa. ACTPOHOMHUS U
onpenenenue BpeMeHu. Tounoe Bpems. Omnpenenenue
reorpauueckoi J0JroTbl U HIHMPOTHI.
JleToucuncieHne U ero TOYHOCTh. McTopus co3nanus
pa3nuuHbIX KaneHaapei. CoMHeuHbIN U TyHHBIH,
FOJINAHCKUH ¥ TPUTOPUAHCKHAN KaJICH1apH, 3HAYEHHUE UX
HCIIOJIb30BaHUS. [IpOEKTHI HOBBIX KaJeHAAPEH.

1,2

Tema 2.2
Onmuueckasn
acmponomus

1. UHCTpYMEHTHI ONTHYECKOH (Ha0I01aTeTbHOM )
acTpoHOMHH. PoJb HaOIFO1aTEIFHOM ACTPOHOMHUH B
IBOJTIOIMH B3TJII0B Ha Beenennyro. MzmydaeHus
HEOECHBIX CBETHJI. MeTOo IbI aCTPOHOMHUYECKHX
HaOmoaeHui. OnpeaeneHre MoJI0KEHUsT CBETHIT Ha
HeOecHOM cdepe Mpu MOMOIIM KapThl 3B€3HOT0 Heba.

1,2

IIpakTnyeckoe 3ansitue Nel M3mepeHnue BpeMeHH.
Omnpenenenue reorpad@uuecKkor TOJTOTHl M MIAPOTHI.

2,3

Tema 2.3
H3yuenue
onudicHezo
U 0anbHe2o
Kocmoca

Cozepxanye y4eOHOIo MATEPUAA

N3ydeHune 0KoJI03eMHOTO MpocTpaHcTBa. Mctopus
KOCMOHABTHKH. COBpEMEHHBIC METO bl U3YUCHUS
ommkHero kocmoca. [Ipo6ieMbl 0CBOCHHS OIUKHETO
KOCMOCA JUTS Pa3BUTHS YSJIOBECUCCKON ITUBUITH3AIMH H
9KOHOMMYECKOTO pa3BuTHs Poccuu.

ACTpOHOMHUS JTaJIbHEr0 KocMoca ( BOJTHOBAs
ACTPOHOMHS, Ha3eMHbIC M OPOUTAIIbHBIC TEJICCKOTIHI,
COBPEMEHHBIC METO/IbI U3Y4YCHHUS JaIbHETO0 KOCMOCA.
[Tpo6ieMbl OCBOCHMS TaIbHETO KOCMOCA. 3HAYCHHE
OCBOCHHS JAJIbHEI0 KOCMOCA IS Pa3BUTHS
YEeJI0BEUECKON IUBHIIM3AIMY 1 DKOHOMHYECKOIO
pa3Butus Poccuu.

1.2

IIpakTHyeckoe 3anaTHEe No2
1. 3ydyeHne npuHLIMIIOB ACUCTBUSI U CTPOEHUS
ONTUYECKOTO U PAIUOTEIECKOIA, COBPEMEHHBIX
HA3€MHBIX U KOCMMUYECKUX TEJIECKOMOB. 2 3HAaKOMCTBO C
aCTPOHOMMYECKON 00CcepBaTOpHUEH.

2,3

MoayabHbIi KOHTPOJIBL Ne 1.
BoinonHeHue TecToBOro 3aaHus 1o MoaynsMm 1-2.

2

Mooyns 3. Yempoiicmeo Conneunoii cucmemol

10/4/2/4

JKaHu HyeoHoro Marepuajia
1. Conneunas cucrema, ec IMPOUCXOKACHUC. Bugumoe
JABHMKCHUC IIJIAHCT. Cucrema 3emiis - HyHa IInaneTsl

2

1,2




3eMHOM rpynnsl. [InaneTsl — rurantel. Manele Tena
CoJlHEe4YHOH CUCTEMBI.

IIpakTnueckoe 3ansTue Ne3

1. Onpenenenue paccTosHUS HEOSCHBIX TN U UX 2 2,3
pa3zmepoB B CoJIHEUHOI cucTeMe.
Tema 3.1 IpakTuueckoe 3ansaTue Ned
Conneunasn 1. 3akons! Kennepa. 3akoH BCEMUPHOTO TATOTEHUS 2 2,3
cucmema
Mooyns 4. Connue — onuscainmasn 36e30a 6/2/2/2
Conep:xxanye y4e0HOr0 MaTepuaaa
Tema 4.1 Connye- | 1 Omsnueckue xapakrepuctuku Conana. CTpoeHue 5 12
onucainman ComnHIla ¥ UICTOYHHUK €T0 YHEPTUH. ’
36e30a
Tema 4.2 [MpakTHyeckoe 3ansaTHe NoS
Ilposenenue 1.IIposiBnenre CoJIHEUHOM aKTUBHOCTH U €€ BIIHSHUE 5 23
Conneunou Ha 3emutro. Busyansnoe HaOmoaenne 3a CoaHIEeM. ’
aKmueHocmu Actepouibl 1 METEOpUTHI. KOMETBI 1 METEOPBI.
MoayabHbI KOHTPOJIb No2 2 3
BrITioyTHEHHE KOHTPOJILHOTO 3a/IaHUs 110 MOIYJIsAM 3-4.
Mooyns 5. 36é3061. Ieo10uusn 3630 6/2/2/2
Conep:xanye v4e0HOr0 MaTepHaIa
Tema 5.1 36e30b1. | 1 3Be3qpl. Knaccudukanus 38e3/1. J[BoiiHbIe 3BE3/1b1. 5 12
Knaccugukayusn ’
36e30.
Temab.2 IIpakTuyeckoe 3ansaTue Ne6
Deonrwyus 36e30 | 1.9Bomonus 38e31. HeittponHsie 38e3/161. UepHbie 2 2,3
JIBIPBI.
MonayabHbIA KOHTPOJIb Ne3
AHanu3 1uarpaMMbl «CIEKTP-CBETUMOCThY U «Macca- 2 3
CBETUMOCTBY (MOIYJIb 5)
Mooyns 6. Hawa I'anakmuxa 6/2/2/2
Coepzkanne yycOHOro MATCPHAIIA
1 Crpoenue Haie ["aiakTuku. 3BE3AHbIC CKOTUJICHUS. 5 12
Tema 6.1 Hawa Tymannoctu. [loacucrema ["anakTuku v ee crimpaabHas ’
T'anaxmuka. CTPYKTypa
Cmpoenue IIpakTHyeckoe 3ansiTue Ne7 2 23
TI'anakmuxu 1.Ctpoenue ["anakTuku. ’
MoayabHbli KOHTPOJbNe4 PenieHue cUTyallmOHHBIX
3a/1a4: HAWTU PacCTOSTHUE MEXKIY 3BE3/1aMU B
okpectHocT ComnHIla, X yucio B ['anakTuke, eé 2 3
pa3Mephbl, OLIEHUTh MacCy U pa3Mep UYE€PHOU JIbIPHI MO
JIBUKEHUIO OTJIEIbHBIX 3BE3/I.
Mooynas 7. Cmpoenue u 360nt0uus Beenennoi 6/2/2/2
Tema 7.1 JKaHue VYeOHOro Marepuana
Koneunocmo u 1 Crpoenue u 3Bomronus Beenennoil. Mup ranakTuk. 5 12
Oeckoneunocmo KBazapsl. [IpobremMbl KOCMOJIOTHH. ’
Bcenennou
Tema 7.2 IIpakTnuyeckoe 3ansiTue Ne 8
Hcmopusa 1. Ucropus pa3Butus npeacraBieHuii o BeceneHHOM. 2 2,3
pazeumusn [Ipoucxoxaenue u pasButre BeesreHHOM.
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npeocmaeieHuil o
Bcenennoi
Ooboowarowee MoayabHbIi KOHTPOJIb NeS.
umozoeoe BrinonHenue TecToBOro 3aaHus Mo BCEMY KypCy 2
3anamue npeamera. JlnddepeHurpoBanHbIid 3a4€T.
HToro mo mpeamery: 66
B TOM YHCJIe:
TeopeTHUYecKoe 00yyeHue 22
NPaKTUYeCKHe 3aHATHUS 22
JJIS1 CTYJIEHTOB 3204YHOI0 OT/IeJIeHUs
Hammenosanwe | Conepxanue y4eOHOro MaTepuaia, 1abopaTOpHEIE U O6béM | YpoBeHb
pa3zenoB MOayJIe | mpakTHueckue padoThl,
U TeM caMoCTOsATeNNbHas paboTa 00yJaroIXxcsl, KypcoBast 1acos OCBOCHH
paboTa (IIPOeKT) o
(ecnu npedycmompennt)
1 2 3 4
Mooyns 1. Beeoenue 6 acmponomuro
Conep:xanye v4e0HOr0 MaTepHaIa
Tema 1.1 1. ITpenmet actpoHomun. Ee pa3Butue u 3HaueHue B
Ilpeomem (hopMUPOBaHUHU COBPEMEHHOM KapTUHBI MUpa U B
acmponomuu. Ee | npaktndeckoi nedarenpHOCTH roae. CTpykrypa u 2 12
pazeumue u Macitadsl BeeneHHoi. ’
3HaueHue 6 Hcu3Hu | ACTpoHOMHUS B IpeBHOCTHU (ApucToTenb, [ unmapx
oowecmea Huxketicknii u [Ttonemeit). ActpoHoMUsS ApUCTOTENS
Kak «Haubosee puznueckas u3 MaTeMaTHUYECKUX HAYK».
Mooyns 2 Ilpakmuueckue 0CHOGbL ACMPOHOMUU 10/6//4
Coep:kanne yycOHOro MATCPHAIA
1. .ITonsiTue HeGecHOM cdepbl. 3BE3IBI 1 CO3BE3IN.
HebecHble koopanHATHI U 3BE3IHBIE KapThl. Buaumoe
JBUKEHHE 3BE3]] HA Pa3IMYHBIX reorpaduyeckux
Tema 2.1 3¢é30n0e | mmpotax. ['onuunoe npwkenue CoJHIa 1Mo HeOy.
Heoo. Oxnunruka. Ycnonp3oBanue 38630H0T0 Heda I
Jemoucuucnenue | HaXOXJIEHUS KOOPAUHAT CBETUIIA. ACTPOHOMUS U 2 1,2
u e2o mouynocms | onpezaencHue BpeMenu. Tounoe Bpems. Onpenenenue
reorpauueckoi JONroThl U UIHUPOTHI.
Jleroucuncnenue u ero TouHocTh. McTopus coznanus
pa3nuuHbIX KaneHaapei. COJIHEUHBIN U JIyHHbIH,
FOJTUAHCKUH ¥ TPUTOPUAHCKUH KaleHJapy, 3HaYCHHE X
UCNOJIb30BaHus. [IpOeKThl HOBBIX KaJeHIapeH.
1. UncTpymMeHTHI onTuyeckoi (HabmoaaTeabHo)
actpoHoMuu. Ponb HabIIOAaTEIHHOM ACTPOHOMUHU B
T SBOJTIOINH B3TIIA0B Ha Beenennyro. MznyueHus
ema 2.2 HEOECHBIX CBETHII. METO Il aCTPOHOMHYECKUX
Onmuueckasn o
HabmoaeHuit. OnpeneneHue MoI0KeHUsI CBETUIT Ha
acmponomus .
HeOeCcHOM cepe mpu MOMOIIHN KapThl 3BE3JHOTO Heba.
IpakTuueckoe 3ansaTue Nel V3mepenue BpeMeHu. 5 23
Omnpenenenue reorpadguueckoi TOJTOTH U IMIHUPOTHI. :
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Tema 2.3
H3yyenue
onudicHezo
U 0anvbHezo
Kocmoca

JKaHue VIeOHOro MaTepuasa
N3yuenne 0k0s103eMHOTO mpocTpancTsa. Mcropus
KOCMOHABTHKH. COBPEMEHHBIC METO/IbI H3yICHHUS
onmmxHero kKocmoca. [Ipobiaembl 0cBOeHUS OIMKHETO
KOCMOCa JUTsl pPa3BUTHS YSIIOBEYECKON ITUBUITH3AIIH U
IKOHOMHYECKOTO pa3BuTHs Poccuu.

ACTpOHOMHUS TaJTbHETO KOcMOca ( BOJTHOBAsI
ACTPOHOMHS, HA3eMHBIC H OPOUTAIILHBIC TEICCKOIIHI,
COBPEMEHHBIC METOJIbI M3Yy4EHUs JaTbHET0 KOCMOca.
[Ipo6ieMbl OCBOCHMS TalTbHETO KOCMOCA. 3HAYCHHE
OCBOCHHS JAJILHETO KOCMOCA IS Pa3BUTHS
YeIIOBEYCCKON ITUBHUITM3AIIUN H YKOHOMHYECKOTO
pa3Butus Poccun.

1.2

[MpakTHyeckoe 3ansaTHe Ne2
1. 3ydyeHne npuHIMIIOB JEHCTBUS U CTPOEHUS
ONTHYECKOTO U PAIUOTENIECKOIIA, COBPEMEHHBIX
HA3eMHBIX U KOCMHYECKUX TEJIECKOMOB. 2 3HAKOMCTBO C
aCTPOHOMUYECKOI oOcepBaTOpUei.

MopayibHblIil KOHTPOJIbL Ne 1.
BrimonHeHne TecToBOTO 3aaHus 110 MOIyIsiM 1-2.

Mooynw 3. Yempoiicmeo Conneunoii cucmemol

Tema 3.1
Conneunasn
cucmema

S "NIQH)KQHI/IQ !‘lﬂjiﬂ"r" MATCPDUATA

1. Conneunas cuctema, e€ mpoucxoxjaeHue. Buaumoe
nBrkeHue mianet. Cucrema 3emis - JIyna. [naneTst
3eMHOM rpynmnbl. [L1aneTsl — rurantel. Mamsie Tena
CoJTHEYHOM CHCTEMEL.

IIpakTnyeckoe 3ausitue Ne3
1. Onpenenenne paccTosiHUST HEOESCHBIX TENT M MX
pa3MepoB B COJTHEUHOU cHUCTEME.

IIpakTnyeckoe 3ansitue Ne4
1. 3akons! Kemiepa. 3akoH BCEMUPHOTO TATOTCHUS

Mooyns 4. Connue — onuxncainuan 36e30a

Tema 4.1 Connye-

Coziepxanye y4eOHOI0 MATEPHANA

1 ®usnueckue xapakrepuctuku Connna. CtpoeHue

onucatnman CoHI1a ¥ UICTOYHHUK €T0 SHEPTHUH.
36e30a
Tema 4.2 IIpakTHyeckoe 3ansaTue Ne5
Ilposenenue 1.IIposiBnenne CoJTHEYHOM aKTUBHOCTH M €€ BIIMSHUE
Coaneunoiu Ha 3emutro. BusyansHoe Habmoaenue 3a CoHIIEM.
AKmueHoCcmu AcTepousipl U MeTeopuThl. KOMEThI 1 METEOPBHI.
MopayJibHBII KOHTPOJIL Ne2
BrinonHeHne KOHTPOJIBLHOTO 3a/1aHUs TI0 MOAYIsAM 3-4.
Mooynw 5. 36é3001. Ieonoyusn 36é30
JKaHMe YYEOHOro Marepuaia
Tema 5.1 36e30b1. | 1 3Be3nwl. Kimaccudukanus 3Be3. J|BOMHbBIC 3BE3/IBI.
Knaccugukayusn
36€30.
Temas.2 [MpakTHyeckoe 3ansATHE N26

Deonwoyus 36e30

1.9Bouronms 38e37. HeliTponHsle 3Be3b1. UepHble
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JIBIPBIL.

MopayabHbIi KOHTPOJIL Ne3
AHanu3 1uarpaMMbl «CIEKTP-CBETUMOCTb» U «Macca-
CBETUMOCTbH)» (MOAYJIb 5)

Mooynv 6. Hawma I'anakmuka

S ;gmgnmgﬂng !‘lﬂﬂl—l!!l"!! MATEPHUATA

1 Ctpoenue Hameit ["anakTuku. 3Be31HbIE CKOTUICHHUS.
Tema 6.1 Hama | Tymannoctu. [loncucrema ["anakTuku u ee cnupanbHast

I'anakmuka. CTPYKTYypa
Cmpoenue IIpakTHyeckoe 3anaTHE N7
I'anakmuku 1.Ctpoenue ["anakTuku.

MoayabHblii KOHTPOJbNe4 Perienne CUTyarmoOHHBIX
3a/1a4: HalTH pacCTOSIHUE MEXIY 3BE3jaMU B
okpectHocTH CoJHIla, uX yucio B ['anakTuke, eé
pa3Mepsl, OLIEHUTh MAacCy U pa3Mep YEPHOU JIBIPHI 110
IBMKSCHUIO OTACIbHBIX 3BE3.

Mooynw 1. Cmpoenue u 360110uusn Beenennoii

Tema 7.1 Conepxanpe y4eOHOIo MATEPHAIA

Koneunocmo u 1 Crpoenue u 3Bosmonust Becenennoit. Mup raiakTuk.
Oeckoneunocmow Kgsazaper. [Ipo6iemMbr KOCMOJIOTHH.
Bcenennoi
Tema 7.2 IMpakTyeckoe 3ansaTue Ne 8
Hcmopusa 1. Ucropus pa3Butus npeacTaBieHuii 0 BceneHHOM.
pazeumus IIpoucxoxxaeHue u pasButhe BeeneHHOM.
npeocmaeieHuil o
Bcenennoii
Oooowarouee MoayabHbIii KOHTPOJIb NeS.
umozoeoe BrlinosnHeHue TecTOBOrO 33AaHUs 10 BCEMY KypCy 2
3anamue npeameta. JuddepenumrpoBannblii 3a4€T.
HUToro no mpeamery: 66
B TOM 4HcJIe:
TeopeTHYeCcKoe 00yueHue 4
NpaKTUYecKue 3aHsITUsI 4

Tembl pedpepaToB (10KI2T0B)
Actponorus
Bospacr (3emmu, Comnana, ComHeuHol cuctemsl, ["amakTiuku, MeraranakTukn).
Bcenennas.

lanmakTuka (["amakTHKa, raJaKTHKH).

I'enmonieHTpryeckasi cucteMa Mupa.

['eonerTpudeckas cucrema Mupa.

KocMonaBTHKa (KOCMOHABT).

MarautHas Oypsi.

Mereop, Mereoput ,MereopHoe Teno, MereopHbslil 1ok Ak, Mieunbiit [1yTh.
3amycK UCKyCCTBEHHBIX HEOSCHBIX TEIl.

3aTMeHue (JTyHHOE, COTHEYHOE, B CHCTEMaX JABOWHBIX 3BE3N).

Kopabnp kocMu4eckui.

[Ipobnema «ComHite — 3eMits».

Co3Besnue (He3axosIee, BOCXOSIIEE U 3aX0/Iee, HEBOCXOIAIIee, 30A1aKaIbHOe).
ConHedHas cucteMa.
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UYepHas aplpa (Kak IpeicKa3bIBaeMblii TEOPUEH THIOTETHYECKUN 00BEKT, KOTOPBIM MOXKET 00pa30BaThCs Ha
OIIpENIENEeHHBIX CTaIUAX IBOMIOLNH 3B€3/l, 3BE3HBIX CKOIUIEHNUH, TaJaKTHK).
Opomtonust (3emnn u riaHeT, CoTHIA U 3BE3/, METarajJakTHK U MeTaraliakTHKH).

TemMbl HHAMBUAYAJIbHBIX IPOEKTOB

. Mcropust BOSBHUKHOBEHUSI HA3BaHUW CO3BE3UM U 3BE3JN.

. Ucropus xanennaps.

. XpaHeHue U nepeaaya TOYHOTO BPEMEHH.

. MUcropust mporcx ok IeHHs ipyaiix o0beKToB Heba.

. Hpoueccml 3eMHOI OCH U U3MEHEHUS KOoOpAuHAT ¢ TCUHCHUEM BPCMCHU.
. Cucrema KOOpAHAT B aCTPOHOMUH U I'paHUIBI UX TPUMCHUMOCTH.

. AHTHYHBIC TIpecTaBicHus GUIocoGOB O CTPOCHUHU MHpa.

. Touku Jlarpanxa.

O© 00 NO Ol WDN -

. COBpeMeHHLIe METOAbI I'€OAC3NIYCCKUX H3MepeHHﬁ.

[N
o

. Ucropus orkpsitus Ilnyrona u Henryna.

=
=

. KOHCprKTI/IBHBIe 0COOEHHOCTH COBETCKUX U AMCPUKAHCKUX KOCMHUYCCKHUX aIlnapaToB.

[EY
N

. ITonérer AMC k mnaneram COJIHEYHOH CUCTEMBEI.

[EY
w

. [IpoexTsI 1o 100BIYE MONE3HBIX UCKOMTaeMbIX Ha JIyHe.

H
I

. Cample BBICOKHE TOPHI IIJIAHET 3€MHOW TPYIIIIHI.

[ERY
ol

. CoBpemennsie uccnenoBanuss AMC 1utaHeT 3eMHOM TpyIIITbL.

[EY
(o]

. [lapankoBsIif 3¢ dexT: monp3a uiu Bpea?

. [onspHeIe cusHus.

. Camas Tspké€nast v spKasi 3Be37a Bo BeeneHHou.
. OK30IJIaHETHI.

. IlpaBna u BeIMBICEN: O€JIbIE U CEphIE ABIPHI.

. Uctopust OTKpBITUSA U U3yUYE€HUS YEPHBIX JIBIP.

NN B
= O © o~

TeMbl MPOEKTOB /ISl BHINOJHEHUS] TPYNIIOH 00y4ar0 M XCS

I'pynma Nel. Maew MHOXKEeCTBEHHOCTH MUPOB B padoTax /. bpyHo.
I'pynma Ne2. Unen cyiiecTBOBaHUS BHE3EMHOTO pazyma B paboTax ¢puinocopoB — KOCMHUCTOB.
I'pynma Ne3. TIpoGnema BHE3eMHOTO pa3ymMa B HayYHO-(paHTACTHYECKOU JIUTEpaType.
I'pynima Ne4. Meto bl MOMCKA SK30IIJIAHET.
['pynima NeS. Mctopust paguonociaHuil 3eMJIsiH IPYTUM [IUBUIIU3ALIMSIM.
I'pynima Ne6. Uctopus novcka paaioOCUrHAJIOB pa3yMHBIX [IUBHJIM3ALINH .
I'pynma Ne7. MeToibl TEOPETHYECKOM OIEHKA BO3MOYKHOCTH OOHAPY)KEHUS BHE3EMHBIX [IMBUIN3AIIAN
Ha COBPEMEHHOM JTare pa3BUTUS 3eMJISH.
I'pynna Ne8. ITpoekTsl nepecesnenuss Ha Jpyrue MJIaHeThl.
6. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB JEATEJIBHOCTHU OBYYAIOLIUXCSA

XapakTepucTHKA OCHOBHBIX BH/IOB /1eSIT€IbHOCTH
Conepxanue 00yyeHust CTYJIEHTOB
(Ha ypoBHe y4eOHbIX JAelCTBHII)

[To3HaKOMUTBCS C IPEIMETOM U3YUYEHHUsI ACTPOHOMMH.
OnpenenuTts poiab aCTPOHOMUM B (HOPMUPOBAHUU
COBPEMEHHOM KapTUHBI MUpa U B IPAKTUYECKON
JEATEIIBHOCTH JIIOJEH.

OnpenennuTs 3HaU€HUE ACTPOHOMMHM ITPU OCBOCHNUN
CIELUATIbLHOCTH

[To3nakoMuThCs € IpeacTaBiIeHusIMHU 0 BeenenHnon
JPEBHUX YUYEHBIX.

Onpenenuts MECTO U 3HaYEHHE JPEBHEN aCTPOHOMHUHU

Beeoenue. Acmponomus, eé pazeumue u
3HAUeHUue 8 HCUIHU 00ulecmea
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B HBOJIIOIIMH B3IJISLI0B HA Beenennyto.
[To3HAaKOMUTBCA € UCTOPUEH CO3aHUS PA3IUYHBIX
KQJICH/IAPEH.

OHpeI[eJII/ITB POJIb U 3HAYCHUC JICTOUCHUCIICHUA IJIA
JKHU3HHU U ACATCIIBHOCTH YCJIOBCKA.

OnpenenuTh 3HAYCHUE UCITOJIB30BAHUS KaJICHIapei
IIPH OCBOCHHH CITCITUAIIBHOCTEH CPETHETO
poeCCHOHAIBHOTO 00pa30BaHus

INPAKTUYECKHUE OCHOBbBI ACTPOHOMUHU

36é30n0e nebo.
Jlemoucuucnenue u e2o0 mounocmos

Hcnonb3oBaTh KapTy 3B€3/1HOTO HEOA /1715
HAXOJKJICHUSI KOOPIWHAT CBETHJIA.

[TpuBOAMTH IPUMEPHI TPAKTHYECKOTO UCTIOIE30BAHHSI
KapThl 3BE3HOTO Heba.

N3yunth MeToab! OllpesieIeHHs pacCTOSHUMN 0 3BE3/I.
OnpenenuTth 3HaU€HUE 3HAHUI 00 onpeieieHnn
paccTOSTHUN 110 3BE€3]1 U1 U3ydeHus BcenenHoil.
Onpenenuth 3HaU€HUE 3HAHUI 00 onpeieIeHnn
pPacCTOSHUM 70 3B€31 ISl OCBOCHHMSI CIIELIUATbHOCTEH
cpenHero mpodeccHoHaTbHOTO 00pa3oBaHUS
Paznuuath 3BE3/1bI 10 SIPKOCTHU (CBETUMOCTH ), IIBETY.
[TpuBOAUTE IPUMEPBI TPAKTUIECKOTO MCIIOIB30BAHMUS
KapThl 3Be3AHOT0 Heba. OnpenenuTb BpeMs.
Onpenenuts reorpad@uyuecKyro J0JTOTY U IIHPOTY.
N3yuuts 3axonsl Kemepa.

Onpenenuth 3HaUYeHUE 3aKOHOB Kemepa st
M3y4deHUs1 HeOECHBIX Tel U BceneHHoM.

Onpenenuth 3HaueHUE 3aK0HOB Kenepa st
OTKPBITHS HOBBIX IUIAHET.

Onmuueckasn acmponomusn

[T03HaKOMUTBLCS C MUHCTPYMEHTAMU ONTUYECKOM
(HabmrolaTeIbHOM ) aCTPOHOMUH.

OnpenenuTtd posb HAOIHOAATEIFHOM ACTPOHOMHHU B
9BOJIIOIIUY B3TJIs10B Ha Beenennyto.

OnpenenuTb B3aMMOCBSI3b Pa3BUTHSI TUBUIIN3ALIUU U
UHCTPYMEHTOB HAOIFOICHHSI.

[To3HAaKOMUTBCS ¢ METOJJAMH aCTPOHOMHYECKHIX
HaOJIFOICHUH.

W3yauTh NpUHIMIT ACUCTBUS U CTPOCHUE
ONITUYECKOTO TEJIECKOIa U PAHOTEIIECKOIIA.
[To3HAKOMHUTBCS ¢ COBPEMEHHBIMU Ha3EMHBIMHU U
KOCMHYECKHUMH TEJIECKOTIAMHU.

[To3HaKOMHUTBCS ¢ CHCTEMOM PabOThl U HA3HAUCHUEM
ACTPOHOMMYECKOH 00CepBaTOPHUU.

Onpenenuts pacCTOsIHUE A0 3BE3]] [0 U3BECTHOMY
TOJIMYHOMY TIapaJuIaKcy.

Hsylteuue OnudicHe20 U 0anbHE20 Kocmoca

ITo3HakoOMHUTHCS C I/ICTOpI/Ieﬁ KOCMOHABTHKH U
HpO6HeMaMI/I OCBOCHHUA KOCMOCA.

OHpCI{CHI/ITB 3HAYCHUE OCBOCHUS OJMKHEr0 KOCMOCa
JJI pa3BUTHUA YeJIOBEYECKOM IIUBUIIM3ALNHU U
S9KOHOMHYCCKOI'O pa3BUTUA Poccumn.

ITo3HakoMuThCH C© HpO6HCMaMI/I OCBOCHHA JAJIBHETO
KOCMOCa.
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Onpenenuts 3HaUEHUE OCBOEHUS JAJIBHETO KOCMOCa
JJI pa3BUTHUA 4eJI0BEYECKOU IIUBUJIN3allUU U
HKOHOMUYECKOTO pa3Butust Poccum.

Ornpenenutb 3HaYEHUE COBPEMEHHBIX 3HAHUM O
BcenenHoi 111 0CBOEHHUSI CIEUUATIBHOCTEN CPETHETO
npodeccnoHaTLHOTO 00pa30BaHMs

YCTPOUCTBO COJTHEYHOMN CUCTEMBI

Conneunasn cucmema
Buoumoe osudicenue nianem (8uoumoe
08udICeHUe U KOHuUeypayuu niavem)

[To3HakOMUTBCA € pa3IUYHBIMUA TEOPUAMU
npoucxoxaeHns CoIHEYHOU CUCTEMBI.

OnpenenuTth 3HaU€HUE 3HAHUH O IPOUCXO0KICHUU
CoHeuHoM cucTeMsl Uil OCBOCHUSI CIIEUAIIBHOCTH
[To3HaKOMUTBCS C MOHATUSAMU «KOH(DUTYpaLIUs
IJIAHET», «CUHONYECKHUN MTEPUOI», «CUIACPUUECKUI
nepUo», «KKOH(UTypaluy MiIaHeT U yCIOBHUS X
BUJIIMOCTI».

HayuntbCcst IpOBOINUTE BBIYUCIICHUS 1JI ONIPEAETICHUS
CHUHOJIMYECKOTO MEPHOJA.

Cucmema 3emns—JIlyna. Ipupooa Jlynvi

[To3nakomuThCs ¢ cuctemoit 3emiis — JlyHa (J1BoitHas
TJIaHETa).

OnpenenuTth 3HaYCHUE UCCIeA0oBaHMM JIyHbI
KOCMHYECKHMU anmaparamu. OnpeneTnTh 3HaueHNe
MUAJOTUPYEMBIX KOCMUYECKHX dKCIIeauInid Ha JIyny.
[To3nakomuThes ¢ pusnueckoit mpupo ot JIyHsl,
CTPOEHUEM JIYHHON MOBEPXHOCTH, PU3NUECKUMHU
ycioBusimMu Ha Jlyne.

OnpenenuTh 3Ha4€HUE 3HAHUU O npupoae JIyHbI ams
Pa3BUTHUS YEIOBEUECKOW IMBUIIM3ALUH.

OnpenenuTh 3Ha4CHUE 3HaHUN 0 Tipupoae JIyHbl 1
cucreme 3emist — JlyHa Ji71s OCBOCHUS
CHEIHAIbHOCTEH cpeiHero mpodeccuoHalIbHOTO
o0pazoBaHus

IInanemor 3emnoti epynnol

[To3HAaKOMUTBCS € TIJIAaHETAMU 36MHOW TPYTIIIBI.
OnpenenuTh 3Ha4CHUE 3HAHUH O IMUIAHETaX 3€MHOM
TPYIIIBI IJIs1 Pa3BUTHS Y€JIOBEUECKOM ITUBUII3AIIHIH.
OnpenenuTh 3Ha4CHUE 3HAHUH O MUIAHETaX 3€MHOU
TPYIIIBI A7 OCBOCHUS CHIEIIMAILHOCTEH CpeIHero
poeCCHOHAIIBHOTO 00pa30BaHUs

IInanemuwi-2ueanmol

[To3HaKOMUTHCS C MJIaHETAMU-TUTaHTaMU.
Onpenenuts 3HaUE€HUE 3HAHUH O TJIaHeTaX-TUTaHTaxX
JUIS Pa3BUTHUS YEIIOBEYECKON IUBUIIM3AIUH.
Onpenenuth 3HaU€HUE 3HAHUH O TJIaHETaX-TUraHTaxX
JUTSl OCBOEHHMSI CIIELIUAIbHOCTEN CPEHETO
npodeccnoHanpHOro0 00pa3oBaHus

Manwvie mena Conneunoti
cucmemul (acmepouosvlt, me
meopumul, KOMembl, MAble
niaxemot)

[To3HakOMUTHCS ¢ MaTbIMU TellaMu COJTHEYHOM
CHCTEMBI.

OnpenenuTh 3HAYCHUE 3HAHHI O MAJIBIX TeJax
CoJIHEYHO# CUCTEMBI [T Pa3BUTHS YEJIOBEYCCKOM
IIUBUJIA3AIUH.

OnpenenuTh 3HAYCHUE 3HAHHI O MAJIBIX TeJax
CoJIHEYHO# CUCTEMBI [Tl OCBOCHUS CIIEIIHATIbHOCTEH
cpeHero mpoQeccHoHaIbHOT0 00pa3oBaHuUs
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CouHite- Oikainas 3se3na

Ilo3nakoMuThCS ¢ 00OmMMU cBeJeHUAMEU 0 COJIHIIC.
Onpenenutsd 3HaUeHue 3HaHui o CoHIe 1715
Pa3BUTHSI YEIOBEUCCKOM IUBUITU3AIUH.
Onpenenutsb 3HaUeHue 3HaHUH 0 CoHIIE TSt
OCBOCHUS CIICIUATBHOCTEH CPETHETO
npodeccnoHaTLHOTO 00pa30BaHMs

[IposiBeHnEe COMHEYHON aKTUBHOCTH

N3yunTh B3aMMOCBSI3b CYIIECTBOBAHUS )KM3HU Ha
3emuie u CoJHIa.

Onpenenuts 3HayeHue 3Hanuii 0 CoJtHie J1st
CYILIECTBOBAHUS KU3HU Ha 3eMII€.

[To3nakomMuThes ¢ uccnenoBanusiMu CoJIHEUHOM
CHUCTEMBI.

OrnpenenuTh 3HAYCHHE MEKITAHETHBIX AKCIICTUITAN
JUTSL pa3BUTHSI YEJIOBEUYECKOM ITMBUITU3AIIUN.
OrnpenenuTh 3HaYCHUE 3HAHUNM O MEXTUTAHETHBIX
SKCTIeIUIUSIX 10 u3ydeHnto CoTHIIa KaKk MCTOYHHKA
JKW3HU Ha 3eMJie U1 OCBOCHHUS CTICIIMAIbHOCTEN
cpenHero npodeccnoHaILHOTO 00pa30BaHUsI.

3BE3/1bI. DBOJIIOIUS 3BE3 /]

3B&3ap1. Knaccuduxarus 3BE311

[To3HakoMHUTBCS ¢ HU3UIECKOM MPUPOJIOH 3BE3 .
Onpenenuth 3HaYCHUE 3HAHUM 0 (PU3HMUECKOU
MIPUPOJIE 3BE3]T ISl YEIOBEKA.

ITo3HakoMUTECS ¢ BUTAMU 3BE3]I.

N3y4uTh 0COOEHHOCTH CIIEKTPAIBHBIX KJIACCOB 3BE3/I.
OnpenenuTh 3HAaUEHUE COBPEMEHHBIX
ACTPOHOMUYECKUX OTKPBITUH JIJIs YEIOBEKa.
OnpenenuTh 3HaYCHUE COBPEMEHHBIX 3HAHUM O
dbusndeckoil nmpupoe 38e31, o Beenennoit st
OCBOEHHS CIEIMAIIBHOCTEN CPEIHETO
poeCCHOHAIIBHOTO 00pa30BaHUs

OBOIIOIMS 3BE3

[To3HaKOMUTBCS CO 3BE3THBIMU CHCTEMAaMH U
9K30IUIaHETAMHU.

OnpenenuTh 3HAYCHUE COBPEMEHHBIX
ACTPOHOMMYECKUX 3HAHHUH O 3BE3JHBIX CHCTEMAX M
9K30IUIAHETAX JUIS YeJIOBEKa.

Onpenenuth 3HAYCHUE STUX 3HAHUMN JI1 OCBOCHUS
CHEUATBHOCTEH CPEIHETro MPOPECCHOHATBHOTO
00pazoBaHus

HAIIIA

I'AJIAKTHKA

Hawa I'anakmuka. Cmpoenue I anaxmuxu

[T03HAKOMHUTBCS C IPEICTABICHUAMH U HAYIHBIMHU
U3BICKAaHUSAMH O Halel ['alakTuKe, ¢ OHATUEM
«TraJIaAKTUYECKHUH TOI».

OnpenenuTh 3HaAYCHUE COBPEMEHHBIX 3HAHU 0 Halleh
I"amakTHKe JUIs )KU3HU U JEITEILHOCTH YEJ0BEKa.
[To3HAKOMUTHCSI C pa3TMYHBIMU TFAJTAKTUKAMH U UX
0COOEHHOCTSAMU.

OnpenenuTh 3HaYCHUE 3HAHUN O IPYTUX TaJIaKTUKAX
JUTSL Pa3BUTHS HAYKU M YEJIOBEKA.

[To3HAKOMHUTBCS € pa3IMUYHBIMU TUTIOTE3aMH U
YUCHHSIMH O TTPOUCXOKICHUN TaTaKTHK.
OnpenenuTh 3HAYCHUE COBPEMEHHBIX
ACTPOHOMMYECKHMX 3HAHUN O TIPOUCXOXKICHUH
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raJlakTHK JUUIS YyeJIoBeKa

ITo3HAKOMUTELCS C PBOJIIOIMEH raJakTHUK U 3BE3]I.
Onpenenuth 3HaYCHUE 3HAHUH 00 IBOJIOIIUU
raJlaKTHK M 3BE3]1 IJI YCIOBEKA.

Ornpenenuts 3HaYCHUE COBPEMEHHBIX 3HAHUM O
BcenenHoi, 0 TpOUCXOKICHUH TATAKTUK IS
OCBOEHUSI CIIEUATIBLHOCTEHN CPETHErO
poeCCHOHAIBHOTO 00pa30BaHus

CTPOEHUE ¥ 3BOJIIOLIUS BCEJIEHHOM

. [lo3HaKOMUTBCS C pa3IMUYHBIMU TUIOTE3AMHU O
CYyILLIECTBOBAHUU KU3HU U pazyma BO BceeneHHoi.
OnpenenuTth 3HaU€HUE U3YyYEHUS TPOOIEM
CYILECTBOBAHUS )KU3HU U pasyMa BO BceneHHoOU [y
Pa3BUTHSI YEJIOBEUECKON IMBUIIU3AIUY.

Onpenenuth 3HaU€HUE COBPEMEHHBIX 3HAHUM O JKU3HU
U pasyme Bo BceneHHoil 115 ocBoeHus npodeccuii u

Kuznv u pazym 6o Bcenennoti CIENUATBLHOCTEN cpeHero npohecCuoHaIbHOTO
Hcmopus pazsumus npedcmasieHuti o0pazoBaHus
o Bcenennoti [To3HaKOMUTBCS C TOCTUKEHUSIMA COBPEMEHHOM

ACTPOHOMHYECKOW HAYKHU.

Onpenenuth 3HaU€HUE COBPEMEHHBIX
ACTPOHOMHYECCKHUX OTKpI)ITI/Iﬁ JUIA 4€JIOBCKaA.
Onpenenuth 3HaU€HUE COBPEMEHHBIX 3HAHUI O
Bcenennoii mist ocBoeHust npodeccuii u
CHEIHMAIbHOCTEH cpeiHero mpodeccuoHalIbHOTO
o0pazoBaHus

7. YCJIOBUS PEAJIM3AIIAA YUYEBHOM MPOT'PAMMBI ITPEIMETA

1.1 /Ina peanuzayuu npozpammul yueoHozo npeomema «AcmpoHomus» npeoycmompeHvl
cedyroujue cneyuaibHble NOMEeujeHUA:

1. KaGuHeT acCTPOHOMHUM, OCHAIIIEHHBIN 000pYy/10BaHUEM:

- MOCAI0YHBIE MECTA M0 KOJMYECTBY O0YUAIOMIMXCSI (CTOJIBI, CTYJIbSI 10 YUCITY TIOCAJOYHBIX MECT);

- paboyee MecTo mpenogaBaTens (CTod, CTyN);

- yueOHO-METOAMYCCKUI KOMILJICKC IO MpeaMeTy (pabouue MmporpamMmbl, KaJleHIApPHO-TEMAaTHUECKUE
IUTaHBI, pa3pabOTKU YPOKOB 10 MPEIMETY, YIeOHO-METOAMUYECKOE 00eCIeueHHE K KaXKIOMY YPOKY, B
T.4. MIPE3CHTAIUN K YPOKaM, KOMILICKT BUICOYPOKOB, KOMILIEKT KOHTPOJIbHO-OIIGHOUHBIX CPEICTB U
ap.);

- TAaONUIIBI, TUTAKATHI;

- y4eOHHUKH IO aCTPOHOMHH;

¢ TEXHHYECKMMH CPeICTBAMHU 00yYeHHSI:

- KOMITBIOTEP C TUIIEH3UOHHBIM MPOTPAMMHEIM 00ECTIeYeHHEM;

- SJIeKTpOHHAs 6a3a HOPMATUBHOM TOKYMEHTAIUH;

- MYJIbTUMETUATIPOEKTOP;

- UHTEePaKTUBHAS JIOCKa

Mamepuanbvho-mexnuueckoe obecneuenue yuednozo npoyecca
1. Teneckor.

2. CIeKTpOCKOTI.
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3. Temmypuii.

4. Monens HeOecHOM chepsl.

5. 3Be3aHbIN TI00YC.
6. IlogBmkHas KapTa 3BE3JHOTO HeOA.
7. 'moGyc JIyHbI.

8. Kapra JIyHsl.

9. Kapra Benepsl.

10. Kapra Mapca.

11. CnpaBoYHUK JItOOUTEIIS ACTPOHOMMH.
12 .11IkonBpHBIN aCTPOHOMHUYECKUH KalleHAaph (Ha TEeKyIui y4eOHBIN T0I).

Harnsanueie nocoOust:

1. Bcenennasl.

2. Counnrre.

3. Ctpoenne ComHIia.
4. [InaHeTbl 3eMHOU I'PYTIIHI.

5. Jlyna.

6. [T1aHeThI-TUTaHTEHI.

7. Mansie Tena CoTHEYHON CHCTEMBI.
8. 3Be3bl.

9. Hama I"anmakTuka.
10. JIpyrue ranakTuKu

2. JlaGopaTopusi HAYYHO — €CTeCTBEHHBIX TUCIUIJIMH, OCHAIIEHHAS 000Py/I0BaAHHEM:
- MOCAJI0YHbIE MECTa MO KOJIUYECTBY OOYyJaromuXcsl (CTONbI, CTYJAbs MO YHCIY MOCAJ0YHBIX
MECT);

- pabouee MecTO mpernoaaBaTens (CTod, CTyI);
- KOMIUJIEKT y4eOHO-HATrJISAHbIX TOCOOMIA;
- TaOJULbI, JIAKATHL

¢ TEXHHYEeCKMMH CpeICTBAMHU 00yUYeHMsI:

- KOMITBIOTEP C JTUIEH3UOHHBIM POrPAMMHBIM 00€CIIeUeHHEM;

- 2JIeKTpOHHAs 06a3a HOPMATUBHOM TOKYMEHTAIUH;

- MYJIbTUMETUAIPOEKTOP;

- UHTEepaKTUBHAs JI0CKa

1.2 Hugpopmayuonnoe obecnevenue peanusauuu npozpammol

Jlnst peanuzanyi MporpaMMbl OMOIUMOTEYHBIH (OHJI ¢uiIrala WMEET IeYaTHbIe W /HIU
ANIEKTPOHHBIE 00Pa30BaTEIIbHBIC PECYPCHI, PEKOMEHIyeMbIC JUIS MCIIOJb30BAaHHS B 00pa30BaTEIbHOM
mporecce

7.2.1 Ocnosnas numepamypa

1.Yapyrun,B.M. Actponomus.10-11xi.. ba3osslit yposens /B.M. Yapyrun.- M.:
[Tpocsemenue, 2018.-144c.

7.2.2. Snekmponnuvie pecypcol
DBC «Book.ru https://www.book.ru
Elibrary (H3B) htpp://elibrary.ru
3BbC «OpaiiT» www.biblio-online.ru
3BC «Jlanub» e.lanbook.com
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http://www.book.ru/
http://www.biblio-online.ru/
http://yandex.ru/clck/jsredir?bu=2oc73o&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text&etext=7289.Ggk5Ir_p3MvNHhZACWZCT7xIGuysGqjuC5um1VhWeJiXNAzDZEPPb3oQrrnmq_EQ.9b0e6b70b0611fafb21f3f3b3a2638b1a136d63d&uuid&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdh55VB9hR14QS1N0NrQgnV16vRuzYFaOEfonWy7FGyiNGg1ulhLhX3_xzPQjp4wm5aUQ5aatgYWanzK14mT5VCL1JJm7OI7IOA0HLas6rvR9MMGkiYGuNdw%2C%2C&&cst=AiuY0DBWFJ5Hyx_fyvalFMvj1J6mvpfaR2DmSfQVxKCIO7MMs_PL36YN1EQh0JnaCLn46-xLqZRxzWaK6Pr-mNMnZEr3lcU1H1HYk_hP_otRa6vQvgwMwh7-z6tBqfnpunZKMdZTk5WLQWH8IfY0LPfiLYTC4nnvUMb5iE4BnHizkEnKNJnWXWKsWTkk-oT0Oi5JpyG-dbpx3kSIhUq5S6zPX2YCy1mW46eiSjedston6996mT-ZBXwNMTeSk47OfXF1pcr98y9I5uYDxREeSO49TpEqI9vk9taH68b2YUpnZ2bQDzXNHAwfWpvYAwBwasdzUFlxFHKell8wjPgwI-IeQzaRgeEqQ2loX5PSdkTpJTwhwehja-JFT1vXfBD3DAX02GiXo5Mz7w-damSnhuEPdX908V7hTeFxjhG4UMvxYkxMMsFw2jw5HKMDTs-bxT6CKz9HTnwDwnmSS0q8DCYDomQaEF2NJ7DJiw0tZVn5im8F616blrIfo4840ZscTJcDNIwXLOBRtvOp0y7Nix623l6OZJYYiteY95IS1SAllhIivh4QtNwBDjkHFL1BeiOgNSloFUItU8REYzTbNq91KALqiMfdwSw6CBzcI7vRAaUtsBLfMjYOBTed1UonesDzXf38VT22znYRr1TMSek12-W9Erlh3WagQVuYFErbMZk0oRzXk--rJl6eu9ehjmuW1qmFSssAiPYz63GvNdf0UKzr4Loj0Hnv8GJnm9iZE76WzUIx5-AmGFGprIaSsavemnesdbDnw_fGKqGSIq1ikN-z4V0Q68DkerYeZbue5j2yCH_HqmZMTeUbluTbnufZDmwXB8Bklv32eSTB1-zRztTf8QHDMdoOUUB-0FiJvPXuiCUW82ShfH9ykobfkzR63xPZZWWTjY4wlYxx6g%2C%2C&data=UlNrNmk5WktYejY4cHFySjRXSWhXSk9lUlMybUdMdXNqbjNUaVY1V05BZThmZjdwTDVsRmV6T0xWVTZ1Zi0yNFpMRTRnWFhxdVlwZ2VzbnZNNzJBc2pIMVk3QXVYdUYy&sign=788b450f38576dc4f09ec22e4768c6ce&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpjly_ySFdX80%2C&l10n=ru&cts=1571706769156%40%40events%3D%5B%7B%22event%22%3A%22click%22%2C%22id%22%3A%222oc73o%22%2C%22cts%22%3A1571706769156%2C%22service%22%3A%22web%22%7D%5D

7.2.3 /lononnumensuasn 1umepamypa:

1. AcrpoHomus: yaeOHOE TOCOOHE TS CpeTHEro MPOodECCHOHATBLHOTO

oOpazoBanus /A.B. Kosnomuen u ap.; orBerctBenHsit pen. A.B. Konomuern, A.A. Cadonos. -

Mocksa : U3narensctBo FOpaiit, 2020. -293 c. http://biblio-online.ru/bcode/455677

(momoyHUTENbHAS IUTEpPATypa)

3. Acrponomus : yueOHOE TIOcOOHUE T CpeaHEro mpodecCHOHATBHOTO 00pa3oBaHus /
A. B. Konomuen u ap.; orBercTBeHHbIN pepakrop A. B. Komomuen, A. A. Cadonos. - Mockaa:
NznarenscrBo HOpaiit, 2020. - 293 c. - (I[IpodeccuonansHoe oopazoBanue). - ISBN 978-5-534-
08243-2. https://urait.ru/bcode/455677

4. Jlorsunenko, O.B. Actponomus: yae6nuk / Jlorsunenko O.B. - Mocksa : KanoPyc, 2020. - 263
c. - (CIIO). - ISBN 978-5-406-00329-9. - URL: (nara obpamenus: 28.10.2020). - Tekcr :
anekTpoHHbIN. https://book.ru/book/934186

5. JlorBunenko, O.B. Actponomus. [IpakTukym : yueOHO-npakTHyeckoe rnocodue / JIorBuHeHko
O.B. - Mocksa : KaoPyc, 2020. - 245 c. - (CITIO). - ISBN 978-5-406-07690-3.- Tekcr :
anexkTpoHHbId. https://book.ru/book/933714

N

7.3 Oduwgue mpedosanus K opzanuzayuu 00paA306amenbHO20 npoyecca

[IporpaMmma  COOTBETCTBYeT 00pa3OBaTEIbHOMY MHHHUMYMY  COJEpKaHUS  OCHOBHBIX
00pa3oBaTeNbHBIX MPOTPaMM M TPEeOOBAaHUSAM K YPOBHIO TOJATOTOBKH OOYYAIOIIMXCS, ITO3BOJISIET
paboTaTh 0e3 meperpy3ok co CTyA€HTaMU Pa3HOrO YPOBHS MOJTOTOBKM M HMHTEpeca K aCTPOHOMUH.
Ona mo3BosisieT CchOpPMHPOBATH Yy OOYYAIONIUXCS JOCTAaTOYHO IIMPOKOE TMpeACTaBiIeHHE 00
aCTPOHOMUYECKOU KapTHUHE MUPA.

PaGouass mporpamMma KOHKPETHU3HpYET COJAEpKaHHE MPEIMETHBIX TeM O00pa30BaTeIbHOrO
CTaHJIapTa W JaeT pachpeiesieHue y4eOHbIX YacoB IO pa3jeiaM Kypca acTpOHOMHUHU C YU4ETOM
MEXIPEIMETHBIX CBSI3€H, BO3PACTHBIX OCOOEHHOCTEH OOy4aromuxcs, OMIpenesseT MUHUMAaJbHbIN
Ha0Op MPaKTUYECKUX 3a/IJaHUH, BHIIIOJIHIEMbIX CTY/IEHTaMU.

CogepxaHue  MpOrpaMMbl — pealu3yeTcss B IpolLecce  OCBOCHHS  00ydaroluMucs
0011e00pa3oBaTeIbHOrO  IUKJIA MPOrpaMMbl MOJITOTOBKM —CIIELIMAIMCTOB CpPEAHETO0 3BEHA 10
peanuzyembiM criermaibHocTaM CIIO.

OcBoenne oOy4aromMMHCS Y4eOHOM MpOrpaMMbl TPOXOAMT B YCIOBHUSX CO3JaHHOU
o0pa3oBaTeNIbHOM cpenibl Kak B yueOHOM 3aBEJCHUH, TaK U B COOTBETCTBYIOIIUX MPO(UITIO mpeameTa
OpraHu3alusx.

JlJis ycrienrHoro OCBOCHHSI MpeAMeTa «ACTPOHOMUS Ha €€ M3y4YeHHE BbIAETICHO 66 4acoB, U3
KOTOpBIX 22 Yaca OTBEIEHO Ha CaMOCTOSITENIbHOE M3yYeHHE CTyJIEeHTaMH HanbOojiee WHTEPECHBIX TEM,
MO3BOJISIIOIIMX B €CTECTBEHHOU cpelae OOWTaHUS BECTH BH3yalbHOE HAOINIOJIEHUE 3a JBM)KEHHUEM
rianeT u CoJHIIa, UCIIOJIb30BATh MOABMKHYIO 3BE3AHYIO KapTy JUIsl peLISHUS] MHOTUX 3a/1a4, CTOSIINX
nepe 00yJarouMHcCs.

VY4eOHbIil mpeaMeTr «ACTPOHOMHS) H3YydaeTcs BO BTOpPOM ceMmecTpe. M3yueHue mporpaMmbl
3aBeplIaeTcsl MPOMEXYTOUHOM arrecranueil B Gopme muddepeHunpoBaHHOTO 3auéTa, pe3yabTaThl
KOTOPOTO OIICHHBAIOTCS Ha OCHOBAaHMM BBIMOJIHEHUS BCEX 3a4€THBIX MEpPONPUATUNH B TMEPHUOJ
M3y4yeHus Kypca.
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8. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O IPEIMETA

8.1. KOHTPOJIL H OLCHKA PC3yJIbTAaTOB OCBOCHHA IPECAMCTA OCYIICCTBJIIACTCA IIPCIIOAABATCICM B
IMpONLECCE BBIITOJIHCHHUNU AJOMAITHUX 3aI[aHI/II71, BBITIOJIHCHH A BHC&y,HHTOpHOfI CaMOCTOSTEIbHOM pa6OTBI,
KOHTPOJIBHBIX pa60T, TCCTUPOBAHHA, A TAKXE BbIIIOJIHCHUA O6y‘-IaIOH_[I/IMI/IC$I HHIUBUAYAJIbHBIX

TBOPYECKUX 3aJaHUM.

Tabmuna 8.1.- opmbl 1 METO Bl KOHTPOJIS U OLIEHKH PE3yIHTaTOB 00YUYEeHUS

PesyabTaTsl 00yyeHus
(IMYHOCTHBIE, MeTAINIPpeAMETHbIE, NpeAMeTHbIe)

@D opMBbI U METObI KOHTPOJISI M
OLIEHKHM Pe3yJIbTATOB 00y4eHusl

JUIHOCTHBIX

- c(pOpMHUPOBAHHOCTH HAYYHOTO MUPOBO33PEHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
ACTPOHOMHYECKOW HAYKH;

¢bponTanbHas Oecena;
MPaKTUYECKUE 3aHATHS
(o Temam);

yueOHbIE TUCKYCCUU

- YCTOMYMBBIN MHTEPEC K UCTOPUH U JOCTHKEHUSIM
B 00J1aCTH aCTPOHOMMUH;

dbponTanbHas Oecena;

NPaKTUIECKUE 3aHATHS,

OIICHKA BBITIOJIHEHUS
CaMOCTOSITEIbHOM (BHEAYTUTOPHOM)
paboThI

- YMCHI/IG aHaJ'II/ISI/IpOBaTB TIOCJICACTBUS OCBOCHUSA
KOCMHUYCCKOTO HpOCTpaHCTBa JUIS1 2KU3HU U JCATCIbHOCTU
YeJI0BEKA;

YCTHBIH orpoc (HpoHTaNIbHbIN);

OIICHKA BBITIOJIHEHUS
CaMOCTOSITENIbHON U (BHEAYTUTOPHOI)
paboThl

MeETANPpEeAMETHBIX

- YMECHHE HCITOJIH30BaTh P BBITOJTHCHUN TIPAKTHYCCKUX
3aJIaHUH TI0 ACTPOHOMHH TaKHE MBICTUTEIILHBIC OTICPaIiH,
KaK ITOCTaHOBKA 337124, (OPMYIUPOBAHNE THITOTES,
aHaJIM3 U CHHTE3, CpaBHEHUE, 0000IICHHE,
CUCTEMAaTH3Aal¥sl, BEISIBJICHHE PUYHHHO-CIICJCTBCHHBIX
CBSI3€H, TTOMCK aHAJIOTOB, (POPMYITHPOBAHUE BHIBOJIOB JIJIS
W3YYCHHUS Pa3IUYHbIX CTOPOH aCTPOHOMHUYECKUX SBJIICHUH,
IIPOLIECCOB, ¢ KOTOPHIMHA BO3HUKAET HEOOXOIMMOCTh
CTAJIKMBAThCS B MPOPECCHOHAIBHOM cdepe;

YCTHBIN OIPOC;

OIIEHKa MHCbMEHHBIX palboT;
TECTHUPOBAHUE;
MPAKTUYECKUE 3aHITH

- BJIaJICHHE HaBbIKaMU MO3HABATEIbHOM
ACATCIIbHOCTH, HABbIKaAMH Pa3pClICHUA HpO6J’I€M,
BO3HHUKAKOMKUX IIPU BBINIOJIHCHUHU ITPAKTHYCCKHUX 3aJaHuM
110 aCTPOHOMUU;

YCTHBIH OIPOC;

OIICHKA NMCbMEHHBIX paloT;
TECTUPOBAHUE;
HPAaKTUYECKUE 3aHATHS

- YMCHHC HCIIO0JIb30BAThb PA3JIMYHbIC HCTOYHHUKH I10
ACTPOHOMMUHU IS TTOJTYYCHU A Z[OCTOBepHOﬁ HaquOﬁ
I/IH(I)OpMaI_[I/II/I, YMCEHUC OLCHUTDL €€ NOCTOBCPHOCTD,

HPaKTUYCCKHE 3aHATHS;
OIICHKA BBITIOJTHEHUS
BHEAYIUTOPHOHU (CaMOCTOSITEITBHOMN)

paboThI

- BJIAICHUC A3BIKOBBIMU CPCACTBAMU: YMCHUC SCHO,
JIOTUYHO U TOYHO H3JIaraTb CBOXO TOYKY 3pCHUS 110
Pa3JIMIHBIM BOIIPpOCAM AaCTPOHOMUU, UCIIOJIB30BATH
SA3BIKOBBIC CPCICTBA, AICKBATHBIC 06CY)KI[aeMOI71 HpO6HCMC
ACTPOHOMUHYCCKOTI'O XapaKTepa, BKIIIOYasA COCTABJIICHUC
TCKCTA U NPC3CHTALIMNU MATCPHUAJTIOB C UCIIOJIb30BAHUECM
I/IH(bOpMaI_II/IOHHBIX 1 KOMMYHUKAITUOHHBIX TCXHOHOFHﬁ;

NPaKTHYECKHUE 3aHSITHUS;
OIICHKA BBITTOJTHEHHUS
BHEAYIUTOPHOU (CaMOCTOSITEITBHOMN)

paboThI
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NnpeaAMEeTHBIX

C(OPMHUPOBAHHOCTh  MPEJACTABICHHH O  CTPOCHUH
ConHeuHOM CUCTEMBI, SBOJIIOLIUU
3B€31 U  BceneHHOW, NPOCTPaHCTBEHHO-BPEMEHHBIX

Macmrtadax Beenennoii;

YCTHBIN Onpoc ((PpOHTANBHBIN);

MPAKTUYCCKUC 3aHATUA,
OIICHKA BBITIOJIHCHU A

BHEAYJAUTOPHOH (CaMOCTOSATEIHLHOM)

paboThl

[IOHMMaHHE CYyLITHOCTH HalJto1aeMbIX BO BeenenHoit
SIBJICHU;

YCTHBIN 0onpoc ((PpOHTANBHBIN);

MMPAKTUYCCKUC 3aHATUSA,
OIICHKA BBITIOJIHCHU A

BHEAYJIUTOPHOH (CaMOCTOSATEITHLHOM)

paboTsl

BJIaJICHHE OCHOBOIIOJIATAIOIIUMHU aCTPOHOMHYECKUMU
MTOHSATUSAMHU, TEOPHUSIMH, 3aKOHAMHU U 3aKOHOMEPHOCTSIMH,
YBEPEHHOE T0JIb30BaHNE ACTPOHOMUYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

YCTHBIN o1poc ((HppoHTaNbHBIN);

MPAKTUYCCKUC 3aHATUA,
OIICHKA BBITIOJIHCHHUA

BHEAYJIUTOPHOM (CAaMOCTOSATEITHLHOM)

paboThl

chOpMHUPOBAHHOCTh  TPEACTABICHUH O  3HAYCHHUH
ACTPOHOMHUHU B TPAKTHUUECKOUW JCSATEIHHOCTH UYEOBEKa M
JTaTbHEHIIIEM HAyYHO-TEXHUYECKOM Pa3BUTHH;

YCTHBIN OIPOC;

OIICHKAa MMCbMCHHBIX pa60T;

TECTUPOBAHUE;

MPAKTUYECKHUE 3aHSITHUS,
WHIUBUyJIbHBIN OPOC.

OCO3HAHHE POJHM OTEYECTBEHHON HAyKH B OCBOCHHMU U
MCIOJIb30BAHUU KOCMHUYECKOTO MPOCTPAHCTBA U Pa3BUTUU
MEX/IyHapOJAHOTO COTPYJHUYECTBA B 3TOI 00JIACTH.

WHIUBHIyaJIbHBIA OTIPOC

OILICHKAa IMMCbMCHHBIX pa60T;

TECTUPOBAHUC,

MPAKTUYCCKUC 3aHATUA

8.2.0neHKka HHAMBHAYAJIbHBIX 00Pa30BaTe/bHBIX JOCTUKEHHUH 110 pe3yJIbTaTaM TeKylIero

KOHTPOJIS M IPOMEKYTOYHOM aTTecTalul

Tab6nuna 8.2.- Kpurepuii peiiTuaroBoit onenku. Oo01ee pacrpeesieHue 0aioB:

Ne Buabl pador 3a cemectp — 100 6ass10B
Texymas CemecTpoBas Texkymas Hrorosas
aTTecTalusg lc. aTTecTanus 2c.
lc. 2c.
3HaHMS | KOMIIE | 3HAaHUS U | KOMIIE | 3HAHWS | KOMIE | 3HAHUSA | KOMIIE
YMEHUS | TEHLIUU | YMEHHUS | TEHLUU | YMEHUS | TCHLUUU | YMEHUS | TEHLUHU
1 | PaGora Ha ypoke 1 1 2 2 1 1 2 2
2 | Koncnekr 4 4 4 4 4 4 4 4
3 | BCP 5 5 5 6 5 5 5 6
4 | DK3amMeH — 3a4eT 3 3 10 10 3 3 10 10
(KOHTpOJILHas
5 | HocemaemocTb 2 3 2 3
6 | TBopueckas 5 7 6 8 5 7 6 8
padora
Hroro: 40 60 40 60
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Tabmuna 8.3.- Ouenka HHIUBUAYAIBHBIX 00pa30BaTENbHBIX JOCTHKEHHNA 1O Pe3yJbTaTaM TEKYIIETO

KOHTPOJIS U POMEKYTOYHOM aTTECTALIUU

IIpoueHT pe3yibTATUBHOCTH
(mpaBHJILHBIX OTBETOB)

KauecTBeHHas OlleHKA HHAUBUAYAJbHBIX

00pa3oBaTe/IbHBIX TOCTHKEHU I

0aJ1 (oTMeETKA)

BepOaJILHBII aHAJIOT

91-100 5 OTIIUYHO
76 - 90 4 XOPOIIO
61-75 3 YIIOBJIETBOPUTEIEHO
MeHee 61 2 HEYIOBJIETBOPUTEIHHO
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9. TJIOCCAPHUA OCHOBHBIX TEPMHUHOB U ONPEJAEJEHUNA, U3YYAEMBIX 110
HPEIMETY «KACTPOHOMMSD»

AKKpPEIMOHHBIM  |IMCK U3 BELIECTBA, CKOIIMBILIErOCs BOKPYI BPALLAIOIIECHCS 3BE3 /bl

TIACK

AKTUBHAs rajlakTHKa, EHTpaJIbHas 00J1acTh KOTOPOI N3Ty4aeT OrPOMHOE KOJIMYECTBO

rajlaKTHKa SHEPruu, 00pa30BaBILIEICs HE B 3BE37aX

Acrepoun KYCOK IOPO/JIbl ¥ (MJIN) JIbJa, Bpalaroluiicss Ha opoure Bokpyr CoJHIa, KakK
MaJIeHbKasl TUIaHeTa

AcTpoJioTust CTapHHHAsS, TPAJAUIIMOHHAS CHCTEMA B3TJIAI0B, COTJIACHO KOTOPOM JIFOIM M COOBITHS
cBsi3aHbI ¢ nojokenueM CouHna, JIyHbl U TU1aHeT Ha HeOe

AcTtpoHOMHUYecKas|cpeHee paccTosHue Mexay 3emiield u ConnueM, 149 597 870 kM.

eIMHUIIA

AcTpoHOMHYECKasI|cpeiHee paccTosiHIe Mex Ty 3emuteit u Comanem, 149 597 870 kwm.

eIMHUIIA

Atmocdepa BHEITHHE Ia30BbI€ CIIOU, OKPYXKAIOIIKE [IJIaHETY, JTYHY UIH 3BE3]Y.

Atom MeJbyaiias 4acTHIa BeIeCTBa, COCTOAIAs U3 A1pa, OKPYKEHHOTO 00JaKoM

AIIEKTPOHOB.

benblit kapnuk

CTapas CokaBIlIasics 3B€3/a, U3pacX00BaBIIas siIEpHOE TOproUee B CBOEH
LEHTPAIBLHON 00JJaCTH U MOCTENIEHHO YMUPAOIIast

Bosbiioii B3peIB

COTJIACHO TEOPHH TPOHCXOXKICHUS Beenennoil, ora 00pa3oBanach B pe3yibTare
I'PaHIMO3HOTO B3PBIBA YE€TO-TO HEBEPOSITHOTO MAJICHBKOTO M TOPSYETO U C TEX MOP
BCE BpPEMSsI paCIIAPSIETCS

Bonopon Jer4yaiimy 1 NpoCTEUIINN U3 BCEX XUMHYECKUX AJ1EMEHTOB. COCTaBIISIET OKOJIO
TpEeX YeTBEpPTEN BCEro BeniecTra BeenenHoi

Bcenennas BCE, YTO CYIIECTBYET

[Nanaktuka OombIIasi ceMbs 3BE3]1, yAep>KMBaeMas BMECTE CHJIAMU B3aUMHOTO TATOTEHUS

lamma myun HanOoJIee MOIIHBII BUJI JIEKTPOMArHUTHOTO U3Ty4YECHUS

lenuit BTOPOM 0 JIETKOCTH XUMHUYECKH 35ieMeHT. Ha 3emiie BcTpeuaercs peiko, HO BO
BcenenHoii cocTaBiiseT OKOJIO YETBEPTOI YaCTH BCETO BEIIECTBA

l'on BpeMsi, 32 KOTOpoe 3eMJIs JieaeT MOJIHbIN 000poT HO cBoeil opOuTe Bokpyr ConHila

JIBoiiHast 3Be3/1a  |ABE 3BE3/IbI, IBUTAIOIIKECS HO OpOUTaM OJIHAa BOKPYT IpYyrou

Jounrora YIJI0BOE PACCTOSIHUE, U3MEPSIEMOE Ha 3a11a]l Wik BOCTOK OT JINHUU HYJIEBOTO
MepuauaHa

Jomnepa a3¢dekT [M3MEeHEeHHe BBICOTHI, €CJIU PeUb UAET O 3BYKE, U LIBETA, €CIU Peyb HJIET O CBETE,
BO3HHUKAIOIIIEE B CIIyyae, KOT/1a HCTOYHUK MPUONIMKAeTCs K HaOII0IaTeN0 WIN
ylaiasieTcst OT Hero

3Be3na OOJIBIION CBETSIIMIACS Ta30BbIH MIAp, SHEPTHUS KOTOPOTO BBIPa0aTHIBAETCS 3a CUET
SIIEPHBIX PEaKLUN B €ro HEHTPaIbHOW YaCTH

3Be3aHas OJecK 3Be3/Ibl WJIM HHOTO aCTPOHOMHUYECKOTO 00hekTa. UeM MeHbIIIe 3Be3AHAsI

BEJINYMHA BEJIMYMHA, TEM IpUYe 0OBEKT

3BE€31HOE BpeMs

BpeMsi, U3MepsieMOe 110 BOCXOAY U 3axofy 3Be3], a He Connua. MM yno6HO
M0JIb30BaThCs IPU ACTPOHOMHUYECKUX HAOIIOCHUSIX.

3oanak MOsIC CO3BE3AMi, Yyepe3 KoTopeie CoHIIE B TEYCHHE TOJa MPOXOIUT 10 BCEMY HeOy.
WNudpakpacHoe  [3IEKTPOMArHUTHOE U3TYYCHHE, KOTOPOE OIIYIIAETCs HaMH, KaK TeIJIO0; €ro JIUHBI
M3ITy4YeHUe BOJIH OOJIbIIIE, YEM Y BUAUMOTO KPACHOTO CBETA.

KBazap WCKITIOYUTENFHO MOIITHO CBETSIIASICS yIaleHHAas TaTaKTHKA, IO BUIY
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HaIllOMHWHAIOIIAasA 3BC31Y.

Kemuepa 3akonbl

TPU MpaBUiIa, KOTOPHIM MOTYUHSACTCS IBH)KCHHUE IUTAHET 110 OpOUTaM BOKPYT
Connua; otkpsITel Moannom Kernepom.

JIaBa

ropa4une, paciiiaBJICHHBIC TOPHBIC TOPOAbIL, U3JIMBAIOIIUCCA ITPHU BYJIIKAHUYCCKUX
N3BCPKCHUAX U CHOBA 3aTBCPACBAIOIINE IIPU OCTBIBAHUH.

Hebecnas chepa

npeacTaBieHne Heba B BUJIE MTPOEKIIUN HA TUTAHTCKYIO cepy, OKpYKAFOIIYIO
3emito, 0e3 ydeTa HCTUHHOTO PACCTOSIHUS 10 3BE3/.

ITapamnaxc U3MEHEHNE B OTHOCUTEIBHOM IOJIOKEHUU 0OBEKTOB, HAXOASIINXCS HAa Pa3HbIX
paccTOSHUAX OT HAOIoAaTeNsl, KOrja Ha HUX CMOTPAT U3 Pa3HbIX TOYEK.

Kowmera 00BEKT, B OCHOBHOM COCTOSIIIUI W3 JIbJIa M JBUTraromue mo opourte B CoIHEUHOM
cucrteme npu npubdirxenuu k CoJHIy o1 JeCTBUEM CBETa U TEIlJla KOMETa
BBIJICIISIET Ta3 U IbLIb, 00pasyst XBOCT.

KonepHuka Teopus  |y4eHHe 0 TOM UTO B ieHTpe COTHETHOH crcTeM HaxonuTes He 3emurs, a CosrHIle BeABHHYTa Hukoraem

Komepnuk B 1543 T.

KopuaHeBBIH KapyIuk

[Iap 13 BEIeCTBa, HAIIOMIHAIIMHN HEOOJIBIILYIO TYCKIIYIO 3BE3/LY, HO HEIOCTATOYHO MACCUBHBIH,
YTOOBI CTATh HACTOSAIIEHN 3BE3/I0M.

Kopona pa3pekeHHble, OUEHb TOpsTIHe BHENIHHUE cTou COJTHIIA, KOTOPBIE MOXKHO YBUAETD TOJIBKO BPEMSI
IIOJTHOTO COJTHEYHOTO 3aTMEHUS.

Kocmuueckas MHHHMAaJIbHAS CKOPOCTh KOCMUYECKOTO alapara, J0CTaTOYHAs JIJI IPEOI0JIEHUS CHIIBI

CKOPOCTH TDABUTAIIOHHOTO IPUTSKEHHU IJIaHETHI.

Kocmuueckoe 3aI0JTHAIOIIEE BECh KOCMOC U3JIyYeHHe, OCTaBIIEeecs OT CAMOH PAaHHEH CTaZIH CYIeCTBOBAHUSA

¢oHOBOE U3TyuyeHne |BceseHHOMU.

Kocmonorusa HayKa, u3yJamoiiasa BceseHHyI0 Kak 1esoe.

Kp ACHO€ CMEIIeHue

BO3pacCTaHHue IJINHbI BOJIHBI CBE€Ta (I/I.TII/I HWHOT'O 3JIEKTPOMAarHuTHOT O HS)Iy‘-IeHI/IH); BO3HHKAET, KOrga
HUCTOYHUK U3JIyYE€HUA YAAIACTCA OT Ha6J'IIOZ[aTeJ'IH.

KpacHbIii rurasr

CTapad 3B€3/a, CHJIbHO YBEJIMYUBINAACA B pa3MeEpax U UMeEIoliada OTHOCUTE/IBHO XOJIOAHY O
IIOBEPXHOCTDH, U3JTy4aIOIyIO0 KpaCHOBaTbeI CBET.

Kparep yarreodpasHas BhIEMKA Ha TOBEPXHOCTH IIJIAHETHI FUIH JIyHBI

Krionepa nosic o6J1acTh BO BHeIIHel COTHETHOH cHCTeMe, 32 opouToi HelTyHa, I/ie pacioioKeH0 MHOMKECTBO
JIE/ISTHBIX TEJI, CIIOCOOHBIX CTATh KOMETAMH.

JlyHa IIPU HAIIMCAHUY C 3aIJIABHOH OYKBBI

Mare/utaHOBBI 0OJIaKa

/IBE HEOOJIBIIIHE TaJIaKTUKH, PACIIOJIOKEHHBIE II0 COCE/ICTBY C MiiegHpIM HyTEM; BUJIHBI B 1O2)KHOM
IIOJIyIIapHUX HEBOOPY>KE€HHBIM IVIa30M.

Majtas ianera

acrepou/ja.

Mesk3Be3IHasA cpeia

ra3 U IIbUIb MEX/1y 3B€3JaMu.

MecrtHad rpynmna HeDOJIBIIIOE CKOIUIEHNE TAJIAKTHK, BKJIIOUaloliee 6oJiee 30 YJIEHOB, B TOM YHCJIE HALTY TAJTaKTHKY
Muneunsrii [IyTh.

Merteop SIDKUY CJIE/I, OCTABJIIEMBIH B HeOe HEOOIBIINM KOCMIYECKIM TEJI0M, CTOPAIOIINM B 3 MHOM
armocdepe.

Mereopur KyCOK KaMH# ¥ (MJIN) MeTasUIa, yIaBIIHH I1a IOBEPXHOCTH 3eMJIH MJIN MHOM IJIAHETHI U3 KOCMOCA.

MeTeopHOe TeI0 HEeOOJIBIION KaMEeHHBIH OOBEKT B KOCMHYECKOM IIPOCTPAHCTBE, KOTOPHIH TP CTOJIKHOBEHUH ¢ 3eMIeH
MOKET CTaTh METEOPUTOM.

MeTeopHBIH I0KAb  [METEeOpBhI, UCXOASAIINE U3 OAHOM TOUKHU Ha Hebe, Koryia 3eMiIs IPOXOAUT Yepe3 00J1aK0 KOCMUUECKOH
1038028

Miteunsiii [TyTh TaJIaKTHKA, K KOTOPOH MpUHA/IeXKUT Hatle CoJTHIIE; B TEMHBIE HOYHM BUIHA KaK €J1a00 CBETAIIasICA
10JI0CA, OIOACHIBAIOINAs HEDO.

Mostekyiia MeJIbYanIIast YacTHIIA XUMIIECKOTO BEIIIECTBA, COCTOSIIAS U3 ABYX HIK O0JIEe AaTOMOB.

Mops 6osiblIHe TEMHBIE 001acTH Ha JIyHe; B AEACTBUTETBHOCTH COCTOST U3 TBEPABIX IIOPOJ.

HeBuauMoe BeIecrso

HEOOCTYIITHOE IUIA HEIIOCPEACTBEHHOT'O Ha6J'IIO,Z[6‘HI/IH BEIIECTBO BO BC@J’IeHHOf/‘I, O CylIeCTBOBaHUU
KOTOPOI'O U3BECTHO I10 €Tr0 rpaBUTAlIMOHHOMY WJIU HHOMY ZleflCTBPIIO.

HeﬁTpHHO QJICMCHTapHas 4aCTulia, HC UMCIOIIAs 3JICKTPUICCKOTO 3aps/ida U ITOYUTHU JIMIICHHAA
MAaCCBhI; ABUKETCA MMPAKTUYCCKU CO CKOPOCTBIO CBCTA.

Hetitpon 3JIEMEHTapHAas YacTHIla 6e3 SJIeKTPHUUECKOTr0 3aps/ia, BXOMASAIIAsi B COCTAB AaTOMHBIX sIZIEP.

HeiiTtpoHHas 3B€3/1a  |CKABIIIASICA 3BE3/1a, B KOTOPOI BEC aTOMHbBIE UACTHIIBI CIIPECCOBAHBI B IVIOTHYIO YIIAKOBKY HEUTPOHOB.

HoBas IBOMHAs 3B€3/1a, BHE3AITHO YBEJTMYUBIIIAsI CBOU OJIECK M3-3a MMAJIEHUs MaTepHasia OMHOU U3 CBOUX
3Be37] Ha IPYTYIO.

OOBEKTUB OCHOBHasi COOMpAIOIIast CBET JIMH3Aa TeJIeCKoma-pedpakropa.
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OxkoJtonossipHas 3Be37Ia, KOTOpasi IIpY HabJII0ZIEHUH U3 OIIPe/IeJIEHHOTO MECTa BCETZia HAXOAUTCS HaJl TOPH30HTOM U, IO

3Be371a Mepe BpallleHus 3eMJIN BOKPYT OCH, OIIUCHIBAET OKPYKHOCTH OKOJIO O/THOTO M3 HEGECHBIX ITOJIFOCOB.

OopTa 061aK0 MpeZIosaraeMoe 00JIako U3 00bEKTOB, KOTOPBIE MOTYT CTAaTh KOMETAMU; IIOJTHOCTHI0 OKPY?KAIOT
CoJIHEUHYIO CHCTEMY I1a PACCTOSTHUY IIPUMEPHO B OJJUH CBETOBOM rozi. HemocpencTBeHHO He
Ha0JII0aJI0Ch.

Opb6ura IIyTh B KOCMOCE, COBEPIIIAEMBIN KAKUM-JINOO0 TEJIOM IO/ IEHCTBUEM TATOTEHUS IPYTOTO TEIA.

OcTaTKy CBEPXHOBOH [ra3oBas 000JI109Ka, COPOIIEHHAs IIPH BCIIBIIIIKE CBEPXHOBOH.

HapaJIJIaKC HU3MEHEHHE B OTHOCUTEJIbHOM ITIOJIO’KEHUH 06'I)eKTOB, HaXOoOAIMUXCA Ha pa3HbIX PACCTOAHUAX OT
HabJIoz1aTe s, KOr/ia Ha HUX CMOTPSAT U3 Pa3HbIX TOUEK.

IMapauKOBbIH 3 dEKT [HarpeBaHKe MOBEPXHOCTH U aTMOCHEPHI IUIAHETHI B PE3YJ/IbTATE 3aXBaTa TEIJIOBOIO U3JIYUEHHs
CosnHiia atMochepHbBIMH ra3amMu.

ITapcex €/IMHUIIA PACCTOSHIUSA, UCIIOJIb3yeMasi B ACTPOHOMHUM; PaBHA 3,2616 CBETOBOTO TOAA.

IlepembiTas 3B€3/1a  (3Be3/1a, 6JIECK KOTOPOH PETYJISIPHO JIMOO HENTPEACKa3yeMbIM 00Pa30M MEHSIETCS CO BPEMEHEM.

I13C COKPpAII[EHHE OT «IIPUOOP C 3apsAT0BOI CBA3BIO»; UCIIOIB3YETCSA /IJIS SJIEKTPOHHOU 3aITUCH
N300paKeHUH.

ITinanera Iap U3 TBEPABIX IIOPOJ] WJIH ra3a, 00paIaIuics Ho opouTe BOKpyr CosHIa JIMO0 IPYTOH 3BE3/IbI U
CJIMIIKOM MaJIBIF IT0 Pa3Mepy, YTOOBI CTaTh 3BE3I0H CAMOMY.

ITnanerapHas 3Be371a, OKpY?>KEHHasI COPOIIIEHHOH ¢ Hee 000JI0YKOH CBETSIIErocs rasa.

TYMaHHOCTH

ITo3utpoH 3IeMEHTapHAs YACTHIA, CXOAHAS C JIEKTPOHOM, HO NMEIOIIast TI0JIOKUTETbHBIN SIIEKTPUIECKUI

3aps.

[TonsapHoe cusanne

Pa3HOIIBETHOE CBEYEHUE 3eMHOU aTMOC(l)epr, BpeM! OT Bp€EMEHH BO3HUKAIOIIEE B HOuHoOe! Hebe Haz
IIOJIAPHBIMUA paﬁOHaMH.

IIpoTo3Be3na 3Be37la Ha CaMOU paHHEH CTaZIi! CBOETO 0OPa30BaHUH.

HpOTOH JJIEMEHTapHAasA YaCTUla C IIOJIOXKHUTEJIbHBIM 3JIEKTPUYECKUM 3apA/I0M, BXOAAITAA B COCTaB aTOMHBIX
sanep. EnuHUgHBIN IPOTOH

[TporyGepanerr CTPY# FOPSYEro ras, omo0Has sI3bIKY [IJIAMEHH BHIPBIBAIOIIASCS HaJ| IOBEPXHOCTHI0 CoTHIA.

HpHMOQ BOCXOXKJAEHHUE [SKBUBAIECHT AOJITOTHI IIPU OITMCAHUH ITIOJIOKEHHUE HAa HE6e.

[Tynbcap HEUTPOHHAs! 3BE3/1a, N3JIyJaloas ObICTPYIO TOCIE0BATELHOCTD PaIHOUMITYJIHCOB.

PaBHOZEHCTBUA 71Ba MOMEHTa B rofy (OK0JIO 21 MapTa M 23 CEHTAOPs), Korja Ha skBarope COoJIHIE CTOUT B IOJIIEHD
IIPSIMO B 3EHHUTE.

PagmoacTtpoHOoMuUsl  [HAyKa, 3aHMMAOIIASICS U3yYEHHUEM BCesleHHOM ¢ TOMOIIBI0 HAGII0IEHHS PAIOBOJIH, U3/Ty4aEMBbIX
IJIAaHETaMM, 3Be3/1aMH, MEK3BE3HBIM I'a30M M raJlaKTUKAMI.

PaguoBOIHBI 3JIEKTPOMArHUTHOE M3JIyYEHHUE B AMANIA30HE, I/Ie OHO 00J1a71aeT MUHUMAIbHON SHEPTUEN U
MaKCHMAaJIbHOM JIJTMHOMN BOJIHBI.

Paguoranakruka raJIaKTUKA, W3JIyJaroliasi 3SHaYUTEIbHY0 YaCTh SHEPTUU B BUJE PAJUOBOJIH.

Paguosokanus 06J1ydeHre 00beKTa paZuoBOIHAMY U IIPHEM OTPaXKEHHBIX OT HETO CUTHAJIOB, IIO3BOJISIOIIMX
OIIPEIEJIUTD PACCTOSTHUE JI0 00BEKTA U €T0 (POpMY.

PEeHTreHOBCKYE JIyYH |MOIIHBIN BHJ] 3JIEKTPOMATHUTHOIO U3/IyYEHVIS, IJINHBI BOJIH KOTOPOTO JIEXKAT B AUAIIA30HE MEKIY
YJIBTPa(HOIETOBBIM U3JIyIEHHEM H ellle 60JIee MOIIHBIMYU raMMa JIyJaMHu.

CBepxHOBas KaTacTpOUUECKHI B3PHIB 3BE3/Ib], IIPY KOTOPOM OHA B TEUEHHE HECKOJIbKUX HeZIeIb CHUsET, KaK Iiesias
raJIaKTUKA.

Cser BUIUMAS [J1a30M PA3HOBH/IHOCTD DJIEKTPOMArHUTHOIO U3JIyIEHHs.

CBETHMOCTD KOJINYECTBO SHEPTUH, M3JTy4aeMOU CBETALIUMCS O0BEKTOM 32 CEKYHIY.

CBETOBOM Iojt

PACCTOAHHUE, IIPEO/I0JIEBAEMOE CBETOM 3 I'O/I IIPH PACIIPOCTPAHEHHH B IIyCTOTE, PaBE€H 9,5 MUJIJIMOHA
MHJIJIMOHOB KM.

CBeTOBbIE TIOMEXH

I/ICKYCCTBEHHblﬁ CBET, SanyI[HHIOH.[I/Iﬁ Ha6J'IIOZ[eHI/Ie HOYHOTO Heba.

CekyH/a [yTh eIMHUIIA U3MePEHUsI OUY€Hb MaJIbIX YIJIOB. B olHOM rpajyce
CrioHeHHe SKBUBAJIEHT IITUPOTHI IIPH OIIPe/IEJIEHUH MTOJIOKEHHS Ha Hebe.
Co3zBe3aue 06J1acTh HEGA JTMOO BHIZIEJISIONIAsICSA TPYIIA 3BE3/1 B ATOIH 00J1aCTH, UMEIOIas CBoe Ha3BaHUE.

CostHeYHas cucremMa

CoJTHITE BMECTE CO BCEl CEMbEN CBOUX IUIAHET M IIPOYUX 00HEKTOB (KOMET, aCTEPOU/IOB, JIYH, HBUTH U
T.I.).

CoJTHETHOE TIATHO VUaCTOK COJTHEUHOH ITOBEPXHOCTH, KOTOPbII BHITVISIIUT TEMHBIM M3-3a TOTO, UTO OH HECKOJIBKO
XOJIOZIHEE CBOETO OKPYKEHHS.

CoJIHILIECTOSTHUSA Te MOMEHTBI BpEMEHH B roy, koraa CoJHIIE B ITOJIIEHb HAXOMUTCS B CAMOM 3€HUTE JIM0O B HanboJiee
CEBEPHBIX IITUPOTaX (IPUMEPHO 21 UIOHA), IMOO B HANOO0JIeE I0KHBIX IMMPOTaX (0KOJIO 21 1eKadps).

Crextp IBETOBAsI Paj[yra BMECTE C €€ HEBUANMBIMHY IPOA0IKEHUSIMHU B 00€ CTOPOHbI

CIeKTpOCKOITHSI Pa3JI0KeHIE CBETA WIM HHOTO 3JIEKTPOMATHUTHOIO U3/IyUeHHUsI C IEJIbI0 M3YUEHUA OT/IEIbHBIX I[BETOB
WJTH JIJTUH BOJIH.

CryTHHUK €CTEeCTBEHHAs JIyHa KaKOU-TH00 IUTAaHETHI MJIM KOCMIUYECKHH aIlapaT, 0O paIaoIuics Mo opouTe

BOKDYT IIVIAHETHI.

26




CyTku BpeMs, 32 KOTOPOe 3eMJIsI COBEPIIIAET BOKPYT CBOEL OCH OIH 060POT OTHOCUTETHHO COJTHITA.

Teneckon JIF000H aCTPOHOMHUYECKHH HHCTPYMEHT, IPpeAHA3HAYEHHBIN /11 ¢cO0opa 1 IpueMa U3IydeHus B JII000H
YaCTH BJIEKTPOMATHUTHOTO CIEKTPA.

TymaHHOCTD 06s1aK0 ra3a u (WIH) IbUIH MEK/TY 3B€3/IaMH W BOKPYT HUX. /[0 TOTO KaK CTayIo U3BECTHO, UTO
TaJIAKTUKH COCTOAT U3 3BE3/1, UX TOXKE Ha3bIBaJI1 TYMaHHOCTAMMU.

YiipTpadoIeroBoe  |3JIEKTPOMArHUTHOE U3JIyU€EHHE, TTHHBI BOJIH KOTOPOTO KOPOYE, YeM Y BUAUMOro (hHOJIETOBOTO CBETA.

U3JIydeHue ITOT B/ N3JIyY€HUA BbI3bIBAET COJTHEUHbBIE OXKOI'U.

daza 107151 TOBEPXHOCTH JIyHBI WUIH [I1aHETHI (1 T.11.), ocBereHHast COTHIEM.

d®oron JaCTUIIA, UM <ITAKET» S9HEPIUU 3JIEKTPOMArHUTHOrO U3JIyYEeHH .

dorochepa BUINMAsI TOBEPXHOCTh CoJTHIIA (MJTH JTIF0OOOM JIPYTOH 3BE3/IBI).

3aKoH Xab0J1a 3aKOH, COIVIACHO KOTOPOMY BCE TJIAKTHUKH YAAIAIOTCS APYT OT APYyra, IPUUEM HX CKOPOCTH
MIPOIIOPIIUOHAJIBHBI PACCTOAHUAM 10 HUX.

Xpomocdepa cJ101 ra3a BOKpyT COJTHIIA, PaCIIOJIOKEHHBIN HENIOCPEICTBEHHO HaJl CBETSIIENCS IIOBEPXHOCTHIO.

edenna, THII TyJTbCHPYIOIIei 3Be3/pI, pery/apHo MCITAIO11ICH cBoii 61eck ¢ MEpHOOM B HECKOJIBKO JTHEH.

[epeMeHHas 3Be3/1a

UepHas bIpa 00J1aCTh MPOCTPAHCTRA, I/I€ CKOHIIEHTPUPOBAHA CTOJIb OOJIBIIIAst MACCA, YTO CHJIBI TATOTEHHS HE
BBIIYCKAIOT OTTYZA QK€ CBET.

[upora VIJIOBOE PACCTOSIHIE, NU3MEPSIEMOE K CEBEPY HJIU K IOTY OT SKBaTOpA.

IKJIUNTHKA €XeroiHbI myTh CoJTHIIA 110 HEOY, BUIUMBIN ¢ 3eMJIH; TAKKE

JJIEKTPOMATHUTHOE  [BHJ| BHEPTUH, PACIPOCTPAHAIOIIEHCS CKBO3b IIyCTOE IIPOCTPAHCTBO CO CKOPOCTHIO CBETA.

H3JIyJeHne

SHeKTpOMaFHI/ITHLIﬁ TOJIHBIN JAuaria3oH AJIMH BOJIX 3JIEKTPOMArHUTHOI'O U3JIyY€HUA. ITo Mepe YBeJIMYEHUA TJINHBI BOJTHBI

CIIEKTD Pa3JIMYAloT raMMa JIy9H, PEHTT€HOBCKUE JIyUH, YIbTPadHOIETOBOE U3JTyUYeHHE, BUIUMbIH CBET,
“H@paKpacHoe U3JIydeHrne, MUKPOBOJIHBI U PAJIIOBOJIHBI.

DJIEKTPOH MeJIbYaHIIasg YacTHIIA, COCTAaBHAA YaCTh aTOMa, 00J1a/1aI0Nas OTPUIATETBHBIM JJIEKTPUIECKIM
3apAZOM.

Juturic OBaJIbHAs (PUTYpPa, HEUTO BPOJIE PABHOMEPHO CILIIOIIEHHON OKPYKHOCTH.

Anpo LIEHTPAJIbHAs YaCTh TAJIAKTHKHU UJIU aTOMa.

fApKocTh MOIITHOCTD U3JIy4€HUs, KOTOPOE HCIyCKAaeTesd KAKUM-JIN00 aCTPOHOMHUYECKUM OOBEKTOM JINOO

MIPUHUMAETCS OT Hero HabJtoaresieM (61eck).
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10 JINCT U3MEHEHUM U TONMOJHEHU I, BHECEHHBIXB PABOUYYIO YYEBHYIO
IMPOI'PAMMY IIPEMETA

Ne M3MCHCHMA, JaTa BHCCCHUA U3MCHCHN A, Ne CTpaHUIbl C USMCHCHUCM !

BbLJIO: CTAJIO:

OcHoBaHueE:

Iloamuce Jy1a, BHECIICTO U3BMCHCHUA




10. IUCT UBMEHEHUH U JIONOJHEHUWI, BHECEHHBIXB PABOYYIO YYEFHYIO
IMPOI'PAMMY IIPEMETA

Ne M3MCHCHMA, JaTa BHCCCHUA U3MCHCHN A, Ne CTpaHUIbl C USMCHCHUCM !

BbLJIO: CTAJIO:

OcHoBaHueE:

Iloamuce Jy1a, BHECIICTO U3BMCHCHUA
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1. O0uMe moI0KeHus

KontponbHo-orienounbie  cpeactBa (KOC) mpemnHasHaueHbl Uit KOHTPOJIS U OLCHKH
00pa30BaTeNbHBIX JOCTH)KEHHH CTYIEHTOB, OCBOMBLIMX IIPOrPaMMy MOATOTOBKH  CICHUAIHCTOB
cpenHero 3BeHa no yueonomy mnpeamery BI1.06 Actponomusi.

KOC BkmIO4aroT KOHTPOJIbHBIE MaTepuaibl Ui MPOBEACHUS TEKYIIEro KOHTPOIS U
MPOMEXYTOYHOH aTrTecTanuu B popMe qudQepeHIupoOBaHHOTO 3a4eTa.

KOC pa3paboTaHbl B COOTBETCTBHH C:

MPOrpaMMOi TIOATOTOBKHU CIIEHATMCTOB CPEAHET0 3BEHA 110 CIIENNATbHOCTH:
38.02.04 KomMmeprius (1o oTpacisaMm), peann3yeMoil B KOJUIEIKE;
paboueii mporpaMMoi y4eOHOT0 IpeaMera « ACTPOHOMUS.

2. Pe3yabTaThl OCBOEHHMsI NpeAMeTa, MOJJIeKale MpoBepKe
1) chopMHUpOBaHHOCTH MpeACTaBICHUH 0 cTpoeHHH COJHEYHON CHUCTEMBI, SBOJIOIUHU 3BE3]T
u Beenennoll, npoctpaHcTBEHHO-BpeMEHHbIX MaciiTabax Beenennoit (nanee I1P.1);
2) OHMMaHKe CYIIHOCTH HaOo1aeMbIX Bo Beenennoit sinenwmii (nanee [1P.2);
3) BJIaJieHKE OCHOBOIIOIATAIOIIMMHU aCTPOHOMHYCCKUMHE TTOHITUSMH, TCOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH, YBEPEHHOE II0JIb30BaHHWE AaCTPOHOMMUYECKONM TEPMHHOJOTHEH U
cumBogukoi (manee I1P.3);
4)  chopMUPOBAHHOCTh TPEJACTABICHHI O 3HAYCHHH AaCTPOHOMHHM B MPAKTHYECKON
JESITETFHOCTH YeTIOBEKA U JAIbHEHIIIEM HayYHO-TeXHUYeCKOM pa3Butud (nanee [1P.04);
5) oco3HaHHE POJM OTEYECTBCHHOW HAYKH B OCBOCHHUHU M HCIOJB30BAHUH KOCMHYECKOTO
MIPOCTPAHCTBA U PA3BUTHH MEXIYHAPOJAHOIO COTPYJHUYECTBA B 3TOM obnactu (nanee [1P.5).

OO0I111e KOMIIETEHIH:

OK 1. [loHuMarp CyIIHOCTHP W COIMATBHYIO 3HAYUMOCTh CBOCW Oyxmymiedl mpodeccum,
MPOSBJISITH K HEM YCTOMYMBBINA HHTEPEC.

OK 2. IlonnmaTh ¥ aHAJIM3UPOBATH BOMIPOCHI IIEHHOCTHO-MOTHUBAIIMOHHON C(EpHI.

OK 3. OpraHuzoBbIBaTh COOCTBEHHYIO MAESTEIbHOCTb, BBHIOMpATh TUIIOBBIE METOJBI U
crocoObl  BBHITIOJIHEHUS TMPO(EeCcCHOHATBHBIX 3a/ad, OICHHBaTh HX J(PPEKTUBHOCTH U
Ka4yecTBO.

OK 4. [IpyHumath perieHus B CTaHAAPTHBIX M HECTAHJAPTHBIX CUTYallUsX, B TOM 4YHCIIE
CUTYaIUsIX PUCKa, M HECTU 32 HUX OTBETCTBEHHOCTb.

OK 5. IIposBisiTh NCHUXOJOTHYECKYIO YCTOMYMBOCTH B CIOXKHBIX U OSKCTPEMallbHBIX
CUTyalusiX, NpeAynpexIaTb M paspeuiaTb KOHQIMKTHI B Ipolecce MpodecCHOHAIbHON
NeSITeIbHOCTH.

OK 6. OcymecTBisaTh MNOUCK W HCIOJb30BaHHE HH(OpPMAIMK, HEOOXOAUMON Jyis
3¢ GEeKTUBHOTO  BBINOMHEHHS  MPO(ECCHOHANBHBIX  3a7ad, Npo(EeCCHOHATBLHOTO U
JUYHOCTHOTO Pa3BUTHS.

OK 7. Hcnomp3oBaTh  WH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTHU B
npodeccuoHalbHOM 1S TENbHOCTH.

OK 8. [IpaBuibHO CTPOUTH OTHOUIEHUSI C KOJUIETaMHU, C Pa3IMYHBIMU KaTETOPUSMHU T'Pax/iaH,
B TOM YHCIIE C TIPEJCTABUTENSIMHU PA3IUYHBIX HAIIMOHAIBHOCTEH U KOH(PECCHIA.

OK 9. YcranaBnuBath MCUXOJIOTHUECKUNA KOHTAKT C OKPYKAIOIIUMHU.

OK 10. AnantupoBaThCsi K MEHSIOIIMMCS YCIOBUSM MPO(hecCHOHAILHOMN e TEIbHOCTH.

OK 11. CamocTosTensHO OMPENENITh 33Aa4u TPOPECCHOHATBHOTO U TUYHOCTHOTO Pa3BUTHS,
3aHMMAaTbCS CaMOOOpPa30BaHUEM, OCO3HAHHO MJIAHUPOBATh MOBBINICHNE KBATH(UKAIIUH.

OK 12. BrmonHaTh mnpodeccroHalbHBIE 33Jadyd B COOTBETCTBUM C HOpMaMu MOpPAJH,
podecCuoHAIBHOM 3THKH U CITY>)KEOHOTO ITHUKETA.

OK 13. IlposBASTH HETEPIUMOCTh K KOPPYNIMOHHOMY TOBEACHHUIO, YBaXXUTEIHHO
OTHOCHUTHCS K TIPABY U 3aKOHY.

OK 14. OpraHuzoBbIBaTh CBOI >KM3Hb B COOTBETCTBUU C COLMATHHO 3HAYUMBIMU
MIPEJICTABICHUSIMU O 3JI0POBOM 00pase KU3HU, MOJACPKUBATh JOJDKHBIM YpPOBEHB
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(¢u3n4ecKoi OArOTOBIEHHOCTH, HEOOXOAUMBIH ISl COLMANBHOW U TPO(ecCHOHATBHON
JeATEITbHOCTH.

3. PacnpeneneHue oneHHBAHUS Pe3yJIbTATOB 00YUYEHHS M0 BUIAM KOHTPOJIA

= Kon
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g cpencraa
= o PesyabTaThbl
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5 = o0yuenust Kon =
> = 1 HAMUMEHOBaHHE [~ =
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Paznea 1. OK1- | ITP.3, IIP.4, VI npuBoauth | 31 CMBICT MOHSATHIA: 17
IIpeamer OK14 | 11p.5 IIPUMEPBI POJIA | TEOLICHTPUYECKAs U
ACTPOHOMUH aCTpOHOMMHHU B reJIMOLIEHTpUYECKas
pa3BATHA cucrema
MBUJIN3AINT
I;/Z fmsan 32 3ramnsl pa3BUTHA
aCTPOHOMHUH H €€
WJUTIOCTPUPOBA
T npuMepamu | PA3ACITIBI
MPAKTUYECKYIO
HaIpaBJIEHHOC
Th
aCTPOHOMUHU

34



Pa3zaen 2. OK1- |TIP.3,1IP.4 V3 33 cMBICII IOHATHA: 5,17,
OK 14
OcHOBBI n300paxartb HebecHast chepa, 21
NMPaKTHYECKO OCHOBHEBIE
p CO3BE3IHE, BBICOTA
i KPYT'H, TUHUU
3BE3/IbI, KYJIbMUHALIUSA,
aCTPOHOMHUH U TOYKH
HEBECHO SKJIMIITHKA,
cepbl CUHOJINYCCKUI
(MCTUHHBIN MEpUO/I,
(MaremMaTu4ec | CHIEPUYECCKUI
KHif ) MIEPHUO]], MECTHOE
TOpH3OHT, BpEeMsI, TOSICHOE
3CHHT, HAJHDP,
BpeMsI,
OTBECHAs
JHHY, 34 ¢a3zbl JIynsl
A3UMYT, 35 cucremsl
BBICOTA); KOOpJMHAT B
V4 paborats ¢ | acrpoHoMUn:
TOIBIPKHOM reorpaduueckas, [ u I1
KapTou
P 9KBATOPHAIILHBIC
3BE3THOTO
CUCTEMBI
Heba
V5 onuceiBath
1 OOBSCHSTH
pasnuuus
KaJICHIapeu
Pasgen 3. OK1- | ITP.2, TIP.3, V6 pemarp 36 cMBICII IOHATHUI: 21
3aKkoHbI OK14 | 11p4 3aJIa4M Ha auric, adenui,
JABUKEHUS 3aKOHBI NepUTEINNii, OobIIas
HeOeCHBIX TeJl Kemnepa 1 MaJiasi oJIyoCh

V7 Beruncnars
paccTostHue 70
IJIAHET I10
TOPU30HTAIBH
oMy
napajiakcy, a
UX pa3Mepsl 1Mo
YII0BBIM
pasMmepam u
PaCCTOSTHUIO

AIUTUIICA,
aCTpOHOMMYECKas
eMHULIA;
TOPU30HTAIBHBII
napa’suiakc,

37 3akonsbl Keriepa

35




Pazpean 4.
Coaneuynas
cucremMa

OK1-
OK 14

I1P.1, IIP.3

\%
dopmynupoBaT
b OCHOBHBIE
HOJIOKCHHS
TUIIOTE3BI O
dbopmupoBaHu
U TET
ConneuHoit
CHCTEMBI

\%%
XapaKTepu30Ba
Th TJIAHETHI
3€MHOM
TPYIIBI |
TUTaHETHI-
THTaHTHI,
OOBSICHATH
HNPUYHHBI KX
CXOJICTBA H
paznmaus
V10xapakrepn
30BaTh Majble
Tena
ConneuyHnoi
CHCTEMBI

38 CMBICT IOHSTHIA:
ConHeuHas cHCTEMa,
KOH(HUTypanus
IIJIaHET, [IJIAHETA,
acTepou, KOMETa;
39 runoressl
MIPOUCXOKICHHUS
CoIHEUHOM CHCTEMBI

5,17,
21

Pazpnen 5.
Metoanl
acTpoHOMHYe
CKHX
HCCJIeNOBAHU
i

OK1-
OK 14

ITP.2, I1P.3,
I1P.4

Vil
KiaccupuImpo
BaTh
TEJIECKOTIbI
Vi2
OOBSICHATH
CMBICT

s dexra
Homnepa
V13 pematp
3a/1a4M Ha
3akoH BuHa

310 3aK0H CMEIICHUA
Buna u 3axkon
Credana-boabsivana

521

36




Pa3zneu 6.
3Be3abl

OK1-
OK 14

I1P.2, TIP.3

Vi4
00BIACHATE
du3nuecKyro
CYITHOCTh
HCTOYHUKOB
SHEPTUU
Comnnna u
3Be3q; V15
OIIMCHIBATH
CTpOCHUE
COJIHEYHOH
aTMocdepsl;
Vie
OOBSICHATD
CoJIepIKaHue
JarpaMMbI
«CTIEKTp —
CBETHMOCTEY

311 cMBICH TIOHSITHIA:
CBETHMOCTH 3BE3/bl,
3BE3/1a, IBOMHBIC
3BE€3/1bl, KpaTHBIC
3BE3 bl

312 cuexTpanabHble
KJIACCHI 3BE3]I

17,
21

Paznen 7.
Haima
T'anakTHnka-
MueyHbIi
IyTs

OK1-
OK 14

TP.2, TIP.3,
TIP.4, TIP.5

vi7
OITUChIBATH
nporiecc
dbopmMupoBanu
s 3BE3]] U3
XOJIOTHBIX
ra30MbUIEBBIX
00aKoB

313 cTpyKTYypy
raJJakTUKU MUI1eyHblit

ITyTp

17,21

Pa3nen 8.
I'agakTukn.
Crtpoenue n
IBOJIIOIUS
Bcenennoii

OK1-
OK 14

I1P.2, TIP.3,
I1P.4, IIP.5

Vis
OIIMCHIBATh
CTpOEHUE U

CTPYKTYpPY
INamakTukuy;

Vi9
MIPUBOIUTH
PUMEPBI
CIUPATIbHBIX,
AIUTUNTUYECKH
X"
HENPaBUIIbHBIX
raJlakKTUK

314 cMBIC TIOHSTHIA:
Bcenennas, yepHas
JIBIpa , KBa3ap

315 Bunp! 'anaktuk
316 cMpBICH
(U3UIECKOTO 3aKOHA
Xab0ma

21

[Ipomexyroun
as aTTecTanus:
3a4er

37




4. CTpPYKTYpa KOHTPOJIbHBIX 3aJaHUI

KOHTPOJIbHAS PABOTA koxa 5

1. Haznayenue

Crienuukanueld yCTaHaBIMBAIOTCS TPEOOBAHUS K COJCPKAHUIO U OPOPMIICHHUIO BapHUAHTOB
KOHMPOIbHOU pabomul - CPEICTBA MIPOBEPKH YMECHHI MPUMEHSTH IMOJTYYCHHBIC 3HAHUS JJIST PCIICHHS
3a/1a4 ONPEJICIICHHOTO THIIA 10 TeMe Win pazaeny. Kouwmpoavhas paboma BXOJHUT B COCTaB (OHIA
OIICHOYHBIX CPEJCTB M TMpEeAHA3HAUCHA I MeKyujeco KOHMpO/is W OICHKH 3HAaHWA W yMEHUH
aTTECTYeMBIX, COOTBETCTBYIOIIUX KOHTPOJIMPYEMBIM KOMIIETEHIIUSAM [0 MPOrpaMMe Yy4eOHOTO
npenmera bJ1.06 Acmponomus, TporpaMMbl TOATOTOBKH CICIMATUCTOB CPETHEr0 3BEHa IO
cnerranbHOoCTH 38.02.04. KomMepuus (1Mo oTpaciisim)
2. KoHTHHreHT

3. Yci10BUSI KOHTPOJIS
Texywuii KOHMPOIL NPOBOOUMCSL 8 hopMe KOHMPOLbHOU pabomvl npu U3YYeHUuu mexyuel membl
(paszdena) unu nocie uzyyeHus memvl (pazoena) yuebHo20 npeomema.
4. [lepeyeHb TeM KOHTPOJILHBIX PadoT:
1. OcHOBBI MpPaKTHYECKOH aCTPOHOMUU
2. ConHeyHas cucTeMa
3. Merob1 aCTPOHOMUYECCKUX HAOIIOICHHIA
4. Hama 'anaktuka — Mneunsiit [1yTh.

OcHoBHas1 JuTEpaTypa
1.Hapyrun,B.M. Actporomus.10-11xki.. bazoBslii ypoBens /B.M. Hapyrun.- M.:
[Tpoceemenue, 2018.-144c.

dnexmpounvie pecypcol

3BC «Book.ru https://www.book.ru

Elibrary (H2B) htpp://elibrary.ru

BBC «}Opaiit» www.biblio-online.ru

OBC «Jlanp» e.lanbook.com

»

Jlonoanumenvhasn numepamypa:

1. ActpoHoMmus: yueOHOE IMOCOOHE IS CpeIHErO MPOPEeCCHOHATIBHOTO

obOpazoBanus /A.B. Komomuen u ap.; orBerctBeHnslil pen. A.B. Komomuen, A.A. CadoHos. -

Mocksa : U3narensctBo FOpaiit, 2020. -293 c. http://biblio-online.ru/bcode/455677

(momosHUTENbHAS JTUTEPATYpa)

3. ActpoHomus : yueOHOE Tocodue yisi cpeHero npodeccruonanbHoro oopazopanust /
A. B. Konomuen u nip.; orBeTcTBeHHbIN penakTop A. B. Konomuen, A. A. Cadonos. - Mocksa:
WznarensctBo KOpaiit, 2020. - 293 c. - (IIpodeccuonansHoe oopazoBanue). - ISBN 978-5-534-
08243-2. https://urait.ru/bcode/455677

4. Jlorsunenko, O.B. ActpoHomus: yue6Huk / Jlorsunenko O.B. - Mocksa : KnoPyc, 2020. - 263
c. - (CIIO). - ISBN 978-5-406-00329-9. - URL: (nara obpamenus: 28.10.2020). - Tekcr :
anekTpoHHbIN. https://book.ru/book/934186

5. Jlorsunenko, O.B. Actponomust. [IpakTuky™m : yueGHO-ipakTHyeckoe nocodue / JIorBuHEHKO
O.B. - Mockga : KaoPyc, 2020. - 245 c. - (CIIO). - ISBN 978-5-406-07690-3.- Tekcr :
anekTpoHHbIN. https://book.ru/book/933714

N

Komnnexm KOHmpOJZbelxpCl60m no memam npujiaeaenics

KonTpoabHnas padora «OCHOBBI NPAKTHYECKO ACTPOHOMHUID)


http://www.book.ru/
http://www.biblio-online.ru/
http://yandex.ru/clck/jsredir?bu=2oc73o&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text&etext=7289.Ggk5Ir_p3MvNHhZACWZCT7xIGuysGqjuC5um1VhWeJiXNAzDZEPPb3oQrrnmq_EQ.9b0e6b70b0611fafb21f3f3b3a2638b1a136d63d&uuid&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdh55VB9hR14QS1N0NrQgnV16vRuzYFaOEfonWy7FGyiNGg1ulhLhX3_xzPQjp4wm5aUQ5aatgYWanzK14mT5VCL1JJm7OI7IOA0HLas6rvR9MMGkiYGuNdw%2C%2C&&cst=AiuY0DBWFJ5Hyx_fyvalFMvj1J6mvpfaR2DmSfQVxKCIO7MMs_PL36YN1EQh0JnaCLn46-xLqZRxzWaK6Pr-mNMnZEr3lcU1H1HYk_hP_otRa6vQvgwMwh7-z6tBqfnpunZKMdZTk5WLQWH8IfY0LPfiLYTC4nnvUMb5iE4BnHizkEnKNJnWXWKsWTkk-oT0Oi5JpyG-dbpx3kSIhUq5S6zPX2YCy1mW46eiSjedston6996mT-ZBXwNMTeSk47OfXF1pcr98y9I5uYDxREeSO49TpEqI9vk9taH68b2YUpnZ2bQDzXNHAwfWpvYAwBwasdzUFlxFHKell8wjPgwI-IeQzaRgeEqQ2loX5PSdkTpJTwhwehja-JFT1vXfBD3DAX02GiXo5Mz7w-damSnhuEPdX908V7hTeFxjhG4UMvxYkxMMsFw2jw5HKMDTs-bxT6CKz9HTnwDwnmSS0q8DCYDomQaEF2NJ7DJiw0tZVn5im8F616blrIfo4840ZscTJcDNIwXLOBRtvOp0y7Nix623l6OZJYYiteY95IS1SAllhIivh4QtNwBDjkHFL1BeiOgNSloFUItU8REYzTbNq91KALqiMfdwSw6CBzcI7vRAaUtsBLfMjYOBTed1UonesDzXf38VT22znYRr1TMSek12-W9Erlh3WagQVuYFErbMZk0oRzXk--rJl6eu9ehjmuW1qmFSssAiPYz63GvNdf0UKzr4Loj0Hnv8GJnm9iZE76WzUIx5-AmGFGprIaSsavemnesdbDnw_fGKqGSIq1ikN-z4V0Q68DkerYeZbue5j2yCH_HqmZMTeUbluTbnufZDmwXB8Bklv32eSTB1-zRztTf8QHDMdoOUUB-0FiJvPXuiCUW82ShfH9ykobfkzR63xPZZWWTjY4wlYxx6g%2C%2C&data=UlNrNmk5WktYejY4cHFySjRXSWhXSk9lUlMybUdMdXNqbjNUaVY1V05BZThmZjdwTDVsRmV6T0xWVTZ1Zi0yNFpMRTRnWFhxdVlwZ2VzbnZNNzJBc2pIMVk3QXVYdUYy&sign=788b450f38576dc4f09ec22e4768c6ce&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpjly_ySFdX80%2C&l10n=ru&cts=1571706769156%40%40events%3D%5B%7B%22event%22%3A%22click%22%2C%22id%22%3A%222oc73o%22%2C%22cts%22%3A1571706769156%2C%22service%22%3A%22web%22%7D%5D
https://biblio-online.ru/bcode/455677
https://urait.ru/bcode/455677
https://book.ru/book/934186
https://book.ru/book/933714

Bapuanm 1

Ipazoen

1.

gk ow

13.
14.
15.
16.
17.

UYro n3yyaer acTpOHOMUS.

Kakue BaxHel1IMe TUITBI HEOSCHBIX TEJT BAM M3BECTHBI.

Kakue BbI 3Ha€TE TUIIBI TEIECKOIIOB.

Uro Takoe HeOecHas chepa.

Hapucyiite HeOecHyI0 chepy U MOKaXKHUTE Ha HEH OCh MUPA, UCTUHHBIA TOPU30HT, TOYKH
CEeBEpa U Iora.

Kakue HaOmoieHust yOexk1ar0T Hac B CYyTOYHOM BpalICHUH HEOSCHOU CQephl.

Uto Takoe BepXHsis KyJIbMHUHALIUS CBETHIIA.

JaiTe onpeneneHre BOCXOAAIMMM U 3aX0JAIUM CBETHIIAM.

HazoBuTte 3xBaTopraibHbIe KOOPAUHATHI.

. UTo Takoe 3KIHUIITHKA.
. Uewm 3amedaTenbHbl THU PAaBHOJAEHCTBUM U COJIHIIECTOSTHUM.
. Kak mnpubmmk€HHO omnpenenuth reorpaduyeckyro IMIHPOTYy MecTa U3 HaOIoaeHu!

[TonspHO¥ 3BE31BI.

Ha3osute cuctemsel cuéra BpeMeHH.

UYTo Takoe COJIHEYHBIN KalICHIaph.

[To xakoMy BpeMEHU U KaJEHIAPIO MBI JKUBEM.

B kakom MecTe 3eMiH B Te€UEHHE I0Jla MOXKHO YBHJIETh BCE 3BE3/1bI 000UX MOTyIIapHil.
I'ne Ha 3eMHOM HIape KpyIJIbli TOJ IeHb paBeH HouM. [louemy.

2 pazoen

1. Ompenpenute MUAPOTY MECTa, JII KOTOPOTO BEPXHSISI KYJbMUHAITUS 3BE3bI APKTYP
(a Bosonaca) Ha6moaercs Ha Beicote 53° 48

2. Omnpenenute Mo 3BE3MHON KapTe dKBATOPHAIBHBIE KOOPAUHATHI 3Be3/bI Purens (B
Opwuona).

3. DkBaTopuanbHble KoopauHatel Connna 22 nekabpst a= 18 u, §=-23 ° 27' B kakom
CO3BE3IMU HAaXOIUTCA B OTOT AeHb CoiHie?

4. 16 oxta0ps xoopauHaTel CosHnia a= 134 24 muH, 0= -8 0 50. Kakas spKasi 3Be3/1a
HAXOJIUTCS HEJIAJICKO B ATOT JieHb oT CosHia?

5. KakoBo ckiIOHEHUE 3Be3/Ibl, POXOISIICH B BEPXHEH KYJIbMHHAIIUU Yepe3 3CHUT
ropoaa Apxanrenscka (o= 64 © 32)).

6. 21 wrons B Kpacuomape (n1=2) wacer mokaseiBaror 9u 25 mmH. Kakoe cpemnee,
MOSICHOE | JIETHEE BpeMs B 3TOT MOMEHT BO BiianmuBocroke (112=9, A2= 8 4 47 muH).

Bapuanm 2

1 paszoen

=

B uém cnenn¢uka acTpOHOMUN O CPAaBHEHUIO C IPYTUMH HayKaMHU.
KakoBa posb HaOm0IeHUH B aCTPOHOMMHM U € ITOMOIIBIO KaKUX
MHCTPYMEHTOB OHH BBIIIOJIHAIOTCA.

Yro Takoe co3Be3nue.

HazoBure ropu3oHTanbHbIE KOOPAUHATHL.

UYTto Takoe HUKHSAA KyJIbMUHALMS CBETHIIA.

Jaiite onpeaesieHne HE3aX0IAIIHUM CBETUIIAM.

Hapucyiite HeGecHyto cdepy U NOKaKUTE OChb MUpa, HEOECHBIH HKBATOp U
TOYKY BECEHHETO PABHOJACHCTBUS.

J10 KaKoro CKJIOHEHMsI HAHECEHBI 3BE3/bI Ha KapTy.

[loxg xakuM yrioMm IUIOCKOCTh 3KBAaTOpa 3€MJIM HAKJIOHEHA K IJIOCKOCTU
SKJIMITHKY.

10. KyneMuHupyrot 1u cBetuia Ha CeBepHOM I0JIr0ce 3eMIIN.

11. Y10 Tako€e UCTUHHBIN MOJIJCHb.

Nouk~kw D
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12. Kakue kaneH1apy Bbl 3HACTE.

13. BeciieactBue 4ero B T€YEHHUE T0Ja U3MEHSIETCS IOJIOKEHHE BOCXOJAa M 3ax01a
Connua.

14. Ectb 1 paznmuune Mexay Toukoil CeBepa u CeBEpHBIM IOJIOCOM.

15. [louemy Ha 3BE3QHBIX KapTax HE YKa3aHbI I10JIOKECHHUS IUIAHET.

16. Kakoe Bpems Ha3bIBa€TCs BCEMUPHBIM.

17.Yem 00OBsiCHSIETCSA CYTOUYHOE BpallleHne HeOOCBOA.

2 pazoen

1. KakoBo ckiioHeHUE 3Be3/bl, HaOMOAaBIIeics B MuHcke (¢p=
54 © 31") B BepxHeii KyIbMHHAIMH Ha BhIcOTE 43 °?

2. Yemy paBHa BbicoTa AnbTaupa (a Opia) B BepxHEH KyJIbMUHALUU JUIs
Apxanrenscka (¢= 64 ° 32').

3. Ha kakoii BeicoTe KynbMuuupyet B [letepOypre (o= 60 °) 3Be3aa Peryn
(a JIbBa).

4. Cxnonenne cBetuia + 30, mpsiMoe BOCXOkIeHUE 74. B kakoM co3Be3uu
HAXOJIUTCS CBETHUIIO.

5. HauvanpHble KOOpAMHATHI WCKYCCTBEHHOTO CHyTHHKa 3emiu: a= 109
20muH, 8= +15 °, xomeunsre: a= 14u 30 mmu, 8= +30°. Uepes kaxme
CO3BE3Ms MIPOJIETEN 3TOT CIIYTHUK?

6. B Omcke (n1=5) 20 mass 74 25muH Beuyepa. Kakoe B 3TOT MOMEHT

cpenHee, nosicHoe u jetHee Bpems B HoBocubupcke (A2= 54 31 muH,
n2=6).

Kpurepun oneHuBanust

«5» — BepHbIE 0TBETHI cOCTABIISIIOT OoJiee 90% oT 0O11ero Koau4ecTBa;
«4» — BepHBIE 0TBETHI COCTABIISIIOT OoJiee 80% oT 0011ero KOJu4ecTBa;
«3» — BepHbIE OTBETHI coCcTaBISIIOT OoJiee 70% oT oO11ero KoJu4ecTBa;
«2» — 6o1aee 60% oT 001IEr0 KOIUUECTBA

KounTpoabHnas pabora «CoJiHedHas1 CHCTEMA))
Bapuanm 1

1 paszoen

COoNo O~ wWNE

[Touemy Ha 3BE3QHBIX KapTax HE YKa3bIBAIOT MOJIOKEHUS IIJIaHET.
Ha3oBute BHyTpeHHUE NIIIaHETHI.

HazoBute xoHpUTrypanuu BHEIIHUX MJIAHET.

Yto Takoe CHACPUUYECKUN TIEPUO/T.

3anuinTe ypaBHEHUsI CHHOAUYECKOTO ABMKEHUSI.

UTO Takoe reIMOLEeHTPUYECKasi CUCTEMA MUpa.

3a yto coxriu xopaano bpyHo.

ITepsriit 3axkon Kemepa.

Uro cnenyet u3 Broporo 3akona Kenuepa.

10. Tpernii 3akoH Kermepa.
11. Kak MOKHO ONpe/eNNUTh PAcCTOSHUE JI0 HEOECHBIX Tell.
12. Yo Takoe yrioBoi pa3mep CBETUIIA.

2 pasoen

1. Yemy paBHa 6osblias nosyock FOnurepa, ecnu 3BE3aHbIH neproa oOpallieHus STOH MIaHEeTh
cocraniser 12 ner.

2. Yepe3 Kakol MPOMEKYTOK BPEMEHU MOBTOPSIFOTCS IPOTUBOCTOSIHUS Y paHa, €CIIN 3BE3HBIN
nepuoJ1 ero odpaiieHus paseH 84 roja.

3.  UYemy pana Oosblias noiyoch BeHepsl, eciy HIDKHUE COeTMHEHUs TIOBTOPSIIOTCS yepes3 2 Toja.
4. T'opusoHTanbHbIi napamiake ConHna paseH 8,8 ". Ha kakoM paccTossHMM OT 3eMJIM OHO
HaxoauTcs?



5. OmpenenuTsh ropu30HTANBHBIN napamiakc JIynsl, eciau paccrosaue 10 Heé 384000 km

6. Ha xakom pacctostHuu ot 3emuid Haxoautes Onurep, eciau ero ropu30HTAIBHBIN Mapaljakce
cocrasiser 0,25".

7. Bo ckonbko pa3 nuHelHbI paauyc FOnurepa npesbiaer Paguyc 3emiu, ecinu yriaioBoi paauyc
FOmuTepa 1,2", a ero ropusonTansubiii napaiakc 0,25".

Bapuanm 2
1 paszoen
Urto Takoe KOH(UTYpAIUH TIJIAHET.
HazoBuTe BHENIHUE MIIaHETHI
HazoBuTe KOHGUTYpauu BHYTPCHHUX IUIAHET.
UTo Tako€ CHHOIMYECKU TTEPHO]I.
UTo Takoe reoleHTpuYecKas CucTeMa MHUpa.
UewMm 3namenut ["anmuiieo ["anumei
Uewm xapakrepusyercs opouTa rjiaHeThl.
Bropoii 3akon Kemtepa.
. Yemy paBHa 00JIbIIIast IOJIYOCh 3€MJIH.
10. YTo Takoe mapasiakc.
11. Yto Takoe pagnosioKaIus.
12. Ybu 3aKOHBI COCTABIISIOT HEOECHYIO MEXAHHKY.
2 pazoen
1. Omnpenenurte cuHOAUYECKUH Tiepro 1 obpamieHus [1nyrona, ecnu ero 3BE3AHBINA MTEPUOT
cocTasiser 248 ner.
2. Kakoit Oyger 3BE€3aHbBIN Mepro 1 0OpanieHus miaHeTsl BOKpyr CouHIla, eciu e€ HIKHUE
COCTMHEHMS OYAyT MOBTOPATHCS yepes 0,8 ner.
3. UYewmy paBHa OobImas mojiyock opoutsl HenryHa, eciu cuaepruyeckuii mepuo] ero paBeH 165 mer.
4. UYemy paBHa 0oJibIIas MOIyoCh MeEpKypHsi, €ClIM BOCTOUHAS JIOHTaIlMs MOBTOPsIeTCs uepes 1,5
roja.
5. CkoJIbKO BpeMEHHU MIEN JIyd paauou3aydeHus1, eciiu paccrosiaue no Jiynsr 384000
6. Kwm.
7. Beruucnure auHeHbIN pazmep Benepsl, eciiu €€ yriaoBoi pasmep 3,3", a ropu30HTAJIbHbBIN
napasiakc cocrasiuser 1,4".
8. HauOonpmmii ropu3oHTanbHbii napaiake Carypsa 1,7". KakoBo HauMeHbIee pacCTOSTHUE OT
3emiu 1o CarypHa.

©ooNoO R WNE

Kpurepun oneHuBanusi

«5» — BepHbI€ 0TBETHI cOCTaBIISIOT OoJiee 90% oT 0O11ero KoJau4yecTna;
«4» — BepHbIE 0TBETHI cOCTaBIISIIOT OoJiee 80% OT 001Iero KoJu4ecTBa;
«3» — BepHBIE OTBETHI COCTABIISIOT OoJiee 70% oT 0011ero KoJu4ecTBa;
«2» — 6o1ee 60% oT 00111IEr0 KOIUUECTBA

KonTpoabHasi padora «MeToabl aCTPOHOMHYECKUX HAOIIOIEHH I
Bapuanm 1
pasoern
HazBaTb 0CHOBHBIE IBHKEHUS 3€MIIH.
KakoBa ¢opma 3emmnu?
Hanre xapakrepuctuky JIyHbI 110 pasmMepam
Yro Takoe capoc’ UeMy oH paBeH’
JlaiiTe XapaKTepUCTUKY IIOBEPXHOCTH JIyHBI
Ha xakune rpynmnsl aensatcs miaHeTsl COMHEYHON CUCTEMBI?
Yem Benepa otnnuaeTcs o Ipyrux IIaHET 3€MHOW IpyMbl?
Uewm 3namenut [Lnyron?
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9. Ilouemy Mapc xpacHblii?

10. Ha3zoBute ciyrHukH Mapca u uxX IepeBoJ.

11. Kaxkas u3 1uiaHeT 3eMHOM Ipynibl camasi MaJleHbKasi?

12. TIpoucxoauna Obl Ha 3emiie CMEHa BpeMEH rojia, eciiv Obl 0Ch 3eMiIn ObLTa MEePICHANKYIIIPHA K
IJIOCKOCTH OpOUTHI’

13. bonpmioe kpacHOE IATHO HAXOAMUTCS HA IUIAHETE . ...

14. EcTb 11 MarHuTHOE TOJIE y TUTAHET 3eMHOM Tpynmnbl? Y Kakux?

15. Bbospuie BCero CIlyTHUKOB Yy IIJIAHETHI ...

16. Kaxoii 3 ciyrHHKOB o0siamaet atMocdepoit? Kakoii mianeTe oH mpuHAAICKHAT?

17. KakoBa 0coOOEHHOCTH BpAIICHUS TIJIAHET - TUTAHTOB BOKPYT CBOCH OCH.

18. Tlouemy uHOr/Aa Aa)ke B KPYIHBIN TEJIECKOI HE BUAHBI KoJiblia CaTypHa?

19. Yps opbuta HaxoauTCs Mex Iy opoutamu Mapca u FOnurtepa?

20. Kaxk aBmxyrcst acTepoubl?

21. Yro Takoe meTeopbI?

22. YT0 03HAYAET CIIOBO «KOMETa»?

23. Yro Takoe obmako Oopra?

24. K xaxuMm HeOecHBIM TeniaM COJIHEYHOW CUCTEMBI YK€ MPUOIMKATNCH KOCMUYECKUE alllapaThl?
2 pazoen

1. Hapucyiite cxemy JyHHOTO 3aTMEHHUS U JANTE ONpeIeIICHNUE.

Uro Takoe da3sl Jlyns1? Hapucyiite cxemy ¢as.

[lepeuncnure miaHeTsl 3eMHOU Tpymbl. JlaiiTe um 00y XapaKTEpUCTHUKY,

UTto npeacTaBisioT coO0M KOJIblia IUIaHeT.

JaiiTe pu3mvecKkue XxapakTepuCTUKH acTeporoB (hopma, macca, pasMepsl).

KakoB xumMuyeckuii COCTaB METEOPHUTOB.

OO0ocHylTE BBIBOJI O TOM, UTO HENb3s1 cUUTaTh JIyHY U IIaHEeTHI 3eMHOM TPYIITBl HEOECHBIMU
TeJIaMU, YBOJIFOLIUS KOTOPBIX yXK€ 3aBepIleHa

Nogkown

Bapuanm 2
paszoen
[Touemy Ha 3emiie MPOUCXOIUT CMEHA BpEMEH roja?
Uto Takoe JIyna?
Jaiite xapakrepucTuky JIyHbl O COCTaBY JYHHBIX IOPOJ.
BcnomuuTe Ha3BaHMs HEKOTOPBIX JIYHHBIX KPaT€pOB, MOPEH U TOP.
YeMm noxoxu Mapc u 3emis.
HazoBure ocobennoctu atmocdepsl Benepsl
Uem yHUKallbHA MOBEpXHOCTH Mapca?
Kakue Hy)KHO 3HaTh XapakTePUCTUKHU IJIAHEThI, YTOOBI OTIPEENIUTh €€ CPEIHION MIIOTHOCTh?
Kakas u3 nnaner ConHe4HOM crcTeMbl caMasi 60JbIas o pa3Mepam?
Kakas 13 nminaHeT- rUraHnToB JBHKETCS «IEKa Ha OOKy»?
UYewm kpacuB CarypH?
EcTh 11 MaruuTHOE 10J1€ y MJIaHET — TUraHTOB? Y KaKuX.
Uem yHUKaJIbHA IOBEPXHOCTh cIiyTHUKA M0?
[Touemy FOnuTep cxkat ¢ NOIOCOB CUIIbHEE BCEX MJIAHET?
Urto Takoe acrepounn?
YTo TaKO€ METEOPHT.
Cy1iecTByeT Jid CBSI3b MEXK/Iy aCTEPOHMIaMH U METEOPUTaAMU ?
Kax nBuxyTcst KOMETHI.
Hapucyiite, kak HanpaBiieH XBOCT KOMETHI IPH JIBUK€HUH BOKpyr ConHua?
UTto Takoe paguaHT METEOPHOTO MOTOKA?
[Touemy nHOrIa MPOUCXOAAT METEOPHBIE TOKAU?
UTO nmpoucxXoauT, KOorjaa 3emiis MPOXOAUT YE€pPE3 XBOCT KOMETHI.
Uro Takoe Gomuapi?

WoNoaRrWDN PR

NNNNNNRPRPRRRRERRRERER
WP OOV NEwWDNEO



24. K xaxuMm HeOecHbIM TenaM COJIHEYHON CHCTEMBI YKe MPUOTMKATUCH KOCMHYECKUE anmapaThl?
2 pazoen

1. Hapucyiite cxemy CoaHEUHOT0 3aTMEHUS U JATE ONpEEIICHUE.

JlaiiTe XapaKTepUCTHKY (PU3UIECKUM YCIOBUSAM Ha JIyHe

[lepeuncnure muaHeTbI-rTUranThl. Jlaiire M oOIIyIO XapaKTEPUCTHKY.

3aueM HYXHO U3y4aTb METEOPUTHI?

[Iepeuncinre U 3apUCyiiTE OCHOBHBIE YACTH KOMETHI

N3 gero cocTout sAp0 KOMETBHI.

B cB0E& BpeMs kpaTepbl 00pa30BaIiCh HAa BCEX IJIaHETax 3eMHOM rpynmnsl U Ha JIyHe. e u
MOYEMY OHHU JIYUIlIE (X)#ce) BCEr0 COXPAHWINCh K HACTOSIIEMY BPEMEHU?

Nogk~wd

Kpurtepuu oneHuBanus

«5» — BepHBIE 0TBETHI cocTaBlsitoT 0osee 90% oT 00IIero KOau4ecTsa;
«4» — BepHbIE OTBETHI cocTaBlsitoT 0osiee 80% oT 00IIero Koan4ecTsa;
«3» — BepHBIE OTBETHI cocTaBIsitoT Oosiee 70% OT 00IIero KoJan4ecTsa;
«2» — 6oitee 60% ot oOIIeT0 KOJIMYeCTBa

KoutpoabHnas padora «Hama I'anakruka — Maeunslii [TyTb»
Bapuanm 1
paszoen
YTto Takoe rajJakTHKa.
Yro BXOIUT B COCTaB ralaKTUKH.
Kakue ObIBaroT 3B€3HbIE CKOTICHHUS.
[1nesapl OTHOCATCS K CKOIUIEHHUIO.
Kakue 3BE371bI BXOJAT B IIaPOBbIE CKOTUICHUS
HazoBuTe BUIbI TYMAHHOCTEH.
B co3Be3aun JIupbl HAXOAUTCA TYMaHHOCTb.
Ha3zoBute npumep nbuieBoil TYMaHHOCTH.
[lepeuncaure BUAbI ralakTUK.
Kak MOKHO onpeAenuTh pacCcTossHUE 0 T'aJaKTHK.
Kakue Bbl 3HaeTe cripaibHble FATaKTHKH.
Yro BaM U3BECTHO O KBa3apax.
KaxoBa cTtpykrypa Beenennoit.
MeraranakTika cTabuibHa WIN 3BOTIOLIUOHUPYET?
Yro Takoe nocrosiHHasg Xa006a 1 yeMy OHa paBHa.
CkobKO pUMEPHO JIeT Halle MeraranakTHke.
Yro GyJeT MPOMCXOUTh, €CIIH MIOTHOCTh MeTaranakTuku 6yaer menbiie 10728 kr/m?3.
Ha3zoBure craguu 3Be3/bl.
Kakas 3Be3/1a mpeBpaliaercsi B CBEpXHOBYIO.
20. Kak onmpenenstoT Bo3pacT 3eMHON KOPBI, JIYHHBIX OPOJ, METEOPUTOB.
2 pasoen
1. Ha3oBurte 0CHOBHBIE 3aKOHOMEPHOCTH B COJIHEYHOM CHCTEME.
2. Bo cxonbko pa3 uucio 3Be3J, BXoaamux B ['anakTuky, 0oJiblie yncia 3B€3/1, KOTOPbIE TOCTYIHBI
Ha6JII0IEHUIO HEBOOPYKEHHBIM r1asoM (3*10 3)?
3. B 1974 r. 6bu10 OTHIpaBIEHO B CTOPOHY IIAPOBOTO CKOIUIEHUS B co3Be3uu ['epkyneca
(paccrostare 7000 k) paguonociaHue HalIUM OpaThsaM 1o pazymy. Korja 3emiisiHe B JydieM ciydae
I10JIy4aT OTBET?
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1 pazoen

Kaxk na3biBaercs Hawa ['anaktuka.

Uto Takoe 3BE3AHBIE CKOIJIEHHUS.

[[TapoBO€ CKOMJIEHNE HAXOAUTCA B CO3BE3IUU

Kaxue 3Be3/1p1 BXOJIST B PACCESIHHBIE CKOTLIICHUS.

KpaboBuiHasi TYMAHHOCTh OTHOCHUTCS K TYMaHHOCTSIM.

UT0 Takoe KOCMHYECKHE JIyUH.

KakoB nuamerp Hamei ['anakTuku B CB. TOJIax H IIK.

K xakomy Buny raaktuk oTHOCUTCS Kama [ 'amakTuka.

I'ne pacnosioxeno Coinnie B ["anakTuke.

Kakne 00beKThI OTKPBITHI 32 ITpeesiaMy Hamien [ anakTuky.

Uto Takoe MeraraiakTuka.

B uém 3axmrovaercs 3akon Xab0ma.

B uém 3axnmrovaercs 0coOeHHOCTh Halle MeTraraiakTUKH.

KaxoBa miotHocTs MeTaraiakTuku, K 4emMy 3TO MPUBOTUT.

W3 yero BO3HUKAIOT 3BE3/bI.

OT 4ero 3aBUCHUT 3aKITIOYUTEIBHBIM Tall )KU3HU 3BE3/IBI.

Kaxkas 3Be31a mpeBpariaetcs B O€IbIil KapJivK.

Kaxkas 3Be3/1a MOKET MpeBpaTUTHCS B YEPHYIO IBIPY WIIM HEUTPOHHYIO 3BE31Y.

Kaxkue cuipl crmocoOCTBYIOT CTAOMIIBHOCTH 3BE3/IBI,

20. KakoBo cTpoeHne Hanlel ralakTHKY.

2 pazoen

1. Kak, corimacHO COBpEMEHHBIM MPEICTABICHUSIM, 00pa30BAIMCH 3eMJISl M IPYTye TIIaHEThI.
2. Cuuras, 4TO HACEJIICHHE 36MHOTO Iapa cocTaBisieT 5,5%10 % yenoBex, OIPEIEITUTE, CKOJIBKO 3BE3T
laakTMKH «IPUXOJUTCS» HA KaXKI0TO JKUTENS HAIIEH TUIAHETHI,

3. CkoybKO BpeMeHH OyayT JeTeTh J0 Ommkaimux 38E31 AMC, koTtopsie B KOHIIE XX B. IOKHHYT
ComneuHyto cuctemy, umes ckopoctsb 20 km/c?
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Kpurepun oneHuBanust

«5» — BepHbIe 0TBETHI cOCTaBIISIIOT OoJiee 90% oT 0O1Iero KoJu4yecTBa;
«4» — BepHBIE OTBETHI cOCTaBIISIIOT OoJiee 80% oT 001Iero KOJu4YecTBa;
«3» — BepHBIE OTBETHI COCTABIISIIOT OoJiee 70% oT 0011ero KoJu4ecTBa;
«2» — 6o1aee 60% oT 001IEr0 KOIUUECTBA

Cneunpuxkanus oyeHounoz2o cpeocmea
Tecmuw 17

1.Haznauenmue

Crenundukanueid ycTaHaBIMBAIOTCS TPEOOBAaHUSA K COJEPKAHUIO U O(POPMIICHHIO BapHUaHTOB
3a0anuti Onsi mecmog. Tecmvl BXOIAT B cOCTaB (OHAA OICHOYHBIX CPEJACTB W TIO3BOJISIOT
aBTOMATU3UPOBATh MPOLEAYPY H3MEpPEHUs ypOBHA 3HaHMM W  yMeHUH oOydarommuxcs,
COOTBETCTBYIOIIUX KOHTPOJIHPYEMBIM KOMIIETEHIMSAM IO mporpamMe ydeOHoro npeamera OY/1b.06
Acmponomus, TporpaMMbl TTOATOTOBKU CHEIMATUCTOB CpelHero 3BeHa mo crnernuansHoctu 38.02.04
Kommepiws (o otpacism).



2.YcJ10BHSI KOHTPOJISI
Texywuti KOHMpPONbL NPOBOOUMCS 8 (Popme mecma NOCie U3YYeHUs MmeKyujeeo pazoend uiu

membi.
3. IlepeyeHb TeM THIOBBIX 3aJaHHI:

1. Ilpeamet actpoHOMUM.

2. OCHOBBI TPAKTUYECKOIH aCTPOHOMUH.

3. ConHeuHas cucrema

4. 3Be3nnl

Tect «IIpeamer acTpoOHOMUI»
1. Kax nazvieaemcs oona u3 opesneituiux oocepsamopuii na 3emne?
A) CTOyHXeHK
b) [Mupamuna Xeornca
B) IMupamuna Kykynbkana
I') EBpomneiickas 1oxHasi o0cepBaTopus
2. B J/Ipesnen I'peuuu céemuna (connue u ayny) onuuemeopsaiu oozu
A) AmoH u SIx
b) Umibuens u Tonatuy
B) 3eBc u I'epa
I') 'exnoc u Cenena
3. To, umo 3emnsn umeem ghopmy wapa, nepevim(u) evisacnHu(u)
A) I'anmuneo [Nanmneit
b) Knapawmii [Tronemeit
B) Iludgarop u Ilapmenna
I') Huxomnaii Konepauk
4. Bauxcaiiman Kk 3emne 36e30a —imo
A) BeHepa, B IpeBHOCTH Ha3bIBaeMast «yTPEHHEH 3BE3/101»
b) Counue
B) Anbsda [lenraBpa
I') [onsipHas 3Be3na
5. U3 kakozo 2aza, 6 ochosnom, cocmoum Connye?
A) Kuciopos
B) reamii
B) azor
I') apron
6. Kaxoea memnepamypa nosepxnocmu Connya?
A) 2.800 rpanycos Lenbcus
b) 5.800 rpaxycos Lleabcus
B) 10.000 rpanycos Lenbcus
I') 15 mun rpagycoB Lenbcus
7. Conneunasn ynepus A6NAEMCA pPe3ynbmamom
A) TepMOSIIEPHOI0 CHHTE3a
b) ropenus
B) nnaBnenus
I') rastamAs
8. Brnewnsan uznyuarowas nogepxnocms Connya nazvlieaemcsa
A) dorocdepoit
b) atmocdepoii
B) xpomocdepoii
I') ctpatocdepa



9. Kakue nyuu ne eocnpunumaem uenoseyeckuil 2naz?

A) Genblii cBET

b) xpacHslii iBET

B) ¢uonerossiii iBeT

I') nndgpakpacHoe nznyyenue

10. Cnoii kaxozo 2aza 3auwuuiaem 3emiro om Kocmuueckoii paouayuu?
A) xucnopoja

b) o3ona

B) renus

I') azoTa

IlIkana oneHUBaHUA

«5» — BepHbIe 0TBETHI cocTaBisAOT 6ostee 90% oT 001IeT0 KOMMYeCTBa;
«4» — BepHbIE OTBETHI cOCTaBIAIOT Oostee 80% OT 00MIeT0 KOMMYeCTBa;
«3» — BEpHBIE OTBETHI COCTABISAIOT Oostee 70% OT 00mIero KOMM4YecTBa;
«2» — 6onee 60% oT 001IeTO KOJTMYECTBA

Tect «OCHOBBI IPAKTUHYECKON ACTPOHOMUID)

Bomnpoc 1

Kakast moTpeOHOCTh B JEATENBHOCTH HANIMX MPEIKOB HE SBISIACH MPUYNHOW BO3HUKHOBEHHSI

ACTPOHOMHH KaK HayKH?

N3mepenue u cuer BpeMeHn

Co3nanue kanesnaps

opueHTaIwus (M0 CTOpOHAM TOPU30HTA)

U3MEpEHNUe MJIOIIAIeH 3eMEIbHbBIX Y4aCTKOB

. TIPOTHO3MPOBAHNE HEOECHBIX SIBICHUI

Bomnpoc 2

Paznen actpoHOMUH, H3ydaIOLIMI IPOUCXOKICHNE U PA3BUTHE HEOECHBIX TE U UX CHCTEM, 3TO:
1. CpaBHUTEINIbHAs IJIAHETOJIOTUS

g~ e

2. actpodusuka
3.  KOCMOJIOTH
4, TIpaKTAYECKas aCTPOHOMUSA
5. KOCMOTOHHUSA
Bompoc 3

YT0 MOHUMAIOT 0] CO3BE3AUEM?
1. BHUJAMMBIE HEBOOPYKEHHBIM TJIa30M 3BE€3/Ibl, COCTABIISIONINE ONPEACTICHHYIO QUTYPY
2. KOH(UTypauio U3 3Be37, 00pa3yoIlylo Ha 3Be31HOM (QoHe GUrypy o Ha3BaHUIO CO3BE3TUSL
3. Y4acTOK 3Be3HOro Heba ¢ XapaKTepHOW HaOJI0IaeMOil TPYNIUPOBKON 3BE3], BBIJCICHHBIH
Ui yA00CTBa OPUEHTUPOBKU 0003HAUCHUS 3BE3]]
Yy4acCTOK 3BE3/IHOTO Heba, Ha KOTOPOM HaOII0IaeTCs ONpeAeNIEHHOE KOJIMUECTBO 3BE3]]
5. Y4acTOK 3BE3JIHOTO Heba, 0 KOTOPOMY MPOUCXOAUT CYTOYHOE JBIKEHUE OMPEICICHHBIX
3B€E3 ]
Bomnpoc 4
CornacHo mikane 3B€3JHbIX BEJIMYHMH, BBEICHHON JPEBHEIPEYECKUM aCTPOHOMOM [ mmmapxom, cambie
crnabbie 3Be3/bl, BUAUMEBIE B SICHYIO HOUb, 9TO 3BE3/Ibl KaKOW BETHUNHBI?

1. 1
2. 2
3. 3
4. 5
5. 6
Bomnpoc 5

B 3KBaTOpHaHBHOﬁ CHCTEME HEOECHBIX KOOpAHWHAT KOOpAWHATAMU CIIY>KAaT:



CKIIOHEHUE U IIPSIMOE BOCXOKIEHUE

LHAPOTA U JOJITOTA

BBICOTA U a3UMYT

IMPOTA U BBICOTA

. a3UMYT U JOJITOTa

Bormpoc 6

KynemuHanuen Ha3bIBaeTCA SIBJICHUE MPOXO0KICHUEM CBETHIIOM:
1. HeOECHOro PKBATOPA

g wnde

2. HeOecHOro MepuanaHa
3. DKIUNTUKHU
4. WCTUHHOTO (MaTEMaTUYECKOI0) TOPU30HTA
5. ocu Mupa
Bompoc 7

B kakoit Touke ropu3oHTa BOCXOIUT 3BE€3/1a, HAXO IA1Iascsl Ha HeOeCHOM dKBaTope?
1. B Touke rora

B Touke BocTOKA

B Touke 3anama

B touke ceBepa

. B Touke ceBepo-BOoCTOKA

Bormpoc 8

B kakux mectax 3eMiu OTBECHAs TMHUS COBMAJAET C OChIO MUpa?

Ha skBarope

Ha 45 rpamycax H0KHOUW HTUPOTHI

Ha 60 rpamycax ceBepHON MIUPOTHI

Ha ['pyHBUYCKOM MeperaHe

. Ha IIoJIrocax

Bompoc 9

Bricota ConHula HaJ TOPU30HTOM 15% KakoBO 3eHHUTHOE paccrostaue ConHua B 3TOT MOMEHT. OTBET

3alUIINATE B rpajycax.

s W
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1. 15
2. 45
3. 75
4. 90
5. 105
Bompoc 10

[IpoMexxyTOK BpeMEHHM MEXAy JABYMs IOCIEIOBATEIbHBIMH MPOXOXKACHUSAMH LEHTa COJIHLA 4Yepes3
TOYKY BECEHHETO PaBHOAECHUCTBUS - 3TO:
1. 3Be3IHBINA IO
BHUCOKOCHBIH IoJ{
TPOIMYECKUH IoJt
FOJIMAaHCKHUU TOJ
. TPUTOPUAHCKUI IO
Bonpoc 11
Kakoe acTtpoHoMHYeckoe OTKpbITHe He ObLI0 caedaHo I'aaumieo I'anmieem ¢ momombio
npocreiiiero rejeckona?
1. oOHnapyxeHue nsaTeH Ha ComHIle
oOHapyXeHHe MOJISIPHBIX Aok Ha Mapce
oOHapyxeHue a3 y BeHepsl
OTKpBITHE YeThIpeX cyTHUKOB y FOmuTepa
. oOHapyXeHue rop u kpatepoB Ha JlyHe
Bonpoc 12
Bbicora CosiHua Hag ropusonTom 15°. KakoBo 3eHuTHoe paccrosinne CoJIHIA B 3TOT MOMEHT?

U W
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45°
90°
105°
15°
75°

a > w D

Bonpoc 13
KOCMOJIOTHUA

CpaBHUTCIIbHAA IJIAHCTOJIOT A
KOCMOI'OHHUs
MPaKTUYICCKAasA aCTPOHOMUA

A

acTpoduzuka

Bomnpocl4
I110cKOCTD IKIMNTHKH HAKJIOHEHA K IJIOCKOCTH He0eCHOr0 3KBaTOpa MOoJ YIJIOM:
1. 23)5°

2. 45°
3. 9°
4. 17°
5. 47°
Bonpoc 15

I[JIH COCTABJICHUSA 3BE€3/IHBIX KAPT NPUMCHHACTCH:
rajJakTHJeckasi CucTeMa HeOeCHBIX KoopauHat

SKJIMIITHYECKAs CUCTEMa HEOECHBIX KooOpAuHaT
TOpU30HTAJIbHAA CUCTEMA HeOECHBIX KoopauHar

OKBAaTOpHAJIbHAsd CUCTEMA HeOECHBIX KoopauHat

o b~ b e

IpAMOYTroJibHasd CUCTEMaAa KOOPpAUHAT

Ilkana omeHUBaAHUSA

«5» — BepHbI€ 0TBETHI cOCTaBIISIIOT OoJiee 90% oT oO11ero KoJu4ecTna;
«4» — BepHbIE 0TBETHI cOCTaBIISIIOT OoJiee 80% oT 001Iero KOJU4YeCcTBa;
«3» — BepHBIE OTBETHI COCTABIISIIOT OoJiee 70% oT 0011ero KoJu4ecTBa;
«2» — 6o1ee 60% oT 0011IEr0 KOIUUECTBA

Tect «CosiHeUHAasI cHCTEMAa

1) @opma opoumsr 3emau:

A) smnc

B) xpyr

B) mapannenorpamm

I') Tpanenus

2) Camotit ONUHHBLL O€Hb 6 200y
A) 21-22 nexabps

b) 20-21 mapra

B) 23 cents0ps

I') 21-22 nionsn

3) Ilpuuunoii cmensvt 6pemén 200a Ha 3eme a6asemca
A) HAKJIOH 3eMHOM ocH
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b) dopma opOuTe! 3emau
B) paccrosinue no Connua
I') conneunsie 3aTMeHUst

4) Ilocneonuii pas nonnoe conneunoe 3ammenue na meppumopuu Poccuu naoniooanoce

A) B 1492 rony
b) B 1870 rony
B) B 1945 rony
I') B 1997 rony

5) Bo epemis COJIHEHHO020 3amMEeHUA NAMHO, 05pa30€aHHO€ leHHOﬁ MmeHbI, M0oJcem oocmuzamao

A)10m

b) 100 m

B) 100 km

I') 10.000 xm

6) JTudepamu nompeodienus coiHeuHOlU IHEPZUU ACTNAIOMCA
A) monu

b) ’xuBoTHBIE

B) rpu6st

I') pacrenus

7) @omocunmes 603Mo0xHceH H1A200aPs HATUYUIO 6 KTIEMKAX PACH EeHUT
A) TI1I0KO3bI

b) xuopodpuiia

B) yrnekucnoro rasa

I') kucnopona

8) B kakom eéexe nauanuce pa3padomku no UCNOJIb306AHUIO CONHEYHOU IHep2UuU?
A) B 1 Beke H.O.

b) B 14 Beke

B) B 20 Beke

I') B 21 Beke

9) Yem oovacnaemcesn osusricenue 3emnu eokpye Connua?
A) neiicTBHEM LEHTPOOEKHON CHJIbI

b) nefictBreM CHIIbI HHEPLIUU

B) neiicTBreM cuiibl HOBEPXHOCTHOTO HATSKEHUS

I') neficTBHEeM CHIIBI YIPYTOCTH

10) 3axon écemupnozo msazomenus cpopmynuposan

A) Hcaak HbroToH

b) Knasawuii [TTonemei

B) lN'anueo INanmuneit

I') Huxomnaii Konepauk

I xaJja oneHNBaHUSA

«5» — BepHbI€ 0TBETHI COCTaBIISIOT OoJiee 90% oT oO1Iero KoJau4ecTna;
«4» — BepHbIE 0TBETHI cOCTaBIISIIOT OoJiee 80% oT 001Iero KoJu4ecTBa;
«3» — BepHbIE OTBETHI cocTaBlsitoT 6osee 70% oT 00IIero Koan4ecTsa;
«2» — 601ee 60% oT 00I1IETO KOJINYECTBA

Tect «3BeE3ABD
1. Couunenue «Bceobuyas ecmecmeennas ucmopusa u meopus Heoa» 0v1710 HANUCAHO
A) 3urmynniom Opeiinom
B) Ommanyuninom Kantom
B) Ans6epTom DHITeitHOM
I') Ucaakom HproToHOM

2. Coznacno COBPEMEHHBIM 6327120am HA npoucxo;)fcdenue Cwmua U COTHEeYHOU cucmemol, OHU
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obpaszoeanucs u3

A) Jdpyrux 3B€31 U IJ1aHET

b) Bosbioro B3peiBa

B) razonbLieBoro od/aka

I') Mmexx3Be3nHOTO Ta3a

3. Ilpouecc obpazosanusn nianem moixicem OJIUMbCA:
A) 10.000 ner

b) 100.000 net

B) 1.000.000.000 ner

I') 100.000.000 et

4. Connuye 3asxcenocy nPUOGIUZUMETbHO

A) 100 mH. neT Hazax

b) 1 mupa. ner Hazan

B) 4,5 mapn Jer na3zan

I') 100 mutpz. et Ha3ax

5. Ilpeumywiecmeenno u3 2a306 cocmoam ciedyroujue niaHemayl:
A) Mepkypuit u Mapc

b) Ilnyron u FOnurep

B) Benepa u 3emus

I') Mapc u Catypn

6. B npouecce cmapenusa Connue npespamumucs
A) B CHHETO KapiHka

b) B kpacHoro xapnuka

B) B kpacHoro ruranra

I') B cunero ruranTa

7. Benwtit kapauk —mo

A) mOTYXIIAs M OCTHIBAIOIIAS 3BE3/1a

b) Tonpko uTO 0Opa3zoBaBmIasCs 3Be30a

B) 3Be31a, HaxoaAMIAsACS OYEHBb JAIEKO OT 3eMJIH
I') razoBas mnanera

8. Ceepxnosasn 36e30a poxcoaemcs

A) 13 razomnbuieBoro ooaaka

b) u3 uépHoit npIpsI

B) B pe3ynbrare B3pbIBa KPaCHOTO TMraHTa

I') B pe3yJsibTare B3pbiBa 0€J10r0 KapJjauka

9. Heitmponnasn 36e30a

A) HEeBepOSTHO Maja U JieTKa

b) HeBeposAITHO MaJIa M THKeIA

B) ouens Benuka u erka

I') ouens Benuka u TsKENA

10. «Ilposanom 6 npocmpancmee» moxicHo HA36aMb
A) HEUTPOHHYIO 3BE3/Y

b) cBepxHOBYIO 3BE311y

B) 6enoro xapanka

I') uépnyro apipy

IIxajaa oueHUBaHUSA

«5» — BepHbIe 0TBETHI cocTaBlsitoT 6oee 90% oT 00IIero KoIM4ecTBa;
«4» — BepHbIe OTBETHI cocTaBlsitoT 6onee 80% oT 00IIero KOIM4ecTBa;
«3» — BepHbIe OTBETHI cocTaBlsitoT 6onee 70% oT 00IIero Koan4ecTsa;
«2» — 6omaee 60% oT 00IIero KoJIN4ecTBa.



Crneuudukanus oOeHOYHOI0 CpPeICTBA
JlaGopaTopHsbie pa6oThl Ko 21

1.HazHayeHue

Crnenudukanueil ycTaHaBIUBAIOTCS TPeOOBaHUS K COJEPKAHUIO M O(GOPMIICHHIO BapHaHTOB
nabopamopueix pabom. JlabopamopHas paboma BXOTUT B COCTaB (POHAA OLEHOYHBIX CPEACTB U
NpeqHa3sHaueHa ISl meKywe20 KOHMpOs W OUSHKH MPHOOPETEHHBIX OO0yYaroIIUMUCS HABBIKOB H
YMEHHH TI0  YNpPaBICHHUIO  KOHKPETHBIM  MAaTe€pHaIbHBIM  OOBEKTOM,  COOTBETCTBYIOIIHUX
KOHTPOJIUPYEMBIM KOMIETEHIMSAM 10 mporpamMe ydeOHoro upeamera OV/[H.06 Acmponomus,
MIPOTrpaMMbI TIOJITOTOBKH CIIEIIUAIUCTOB CpeaHero 3BeHa 1o cnenuaibHocTu 38.02.04 Kommeprust (o
OTpAacCIIsIM).
2. KoHTHHIeHT

Crynentsl | kypca BBI'Y
3.Yci10BUSI KOHTPOJISA

Texywuii KOHMpPObL NPOBOOUMCSL 8 (hopMe 1adOOPamopHOL padombl NOCIE U3YUEHUS MEKYUe20
paszoena uiu memol.
4. TlepeyeHb 1a00pPaTOPHBIX PadoT:
JlabopaTtopnas pabota Nel «M3yuenune 3Be31HOTO HEOA C TTOMOIIBIO MTOABUKHOMN KapTh»
JlabopaTtopHnast pabotaNe2 «/3ydeHne CUCTEM cueTa BpEeMEHI
JlabopaTtopnas pabota Ne3 «KpaTHbie 3Be37b1»
Komnnexm nabopamopnuix pabom npunazaemcs

JlaGoparopHasi padora Nel «3y4eHue 3Be31HOr0 HeOA ¢ MOMOIILIO MOJABUKHON KapPThD)
(2 uaca)
Hean:
1. HayuuThcs onpeaensaTh BU 3Be3AHOTO HeOa B 000 MOMEHT CYTOK MPOU3BOJIBHOTO JTHS
roja.
2. HayuuTbcs onpenensaTb KOOpAUHATHI 3BE3/I.

OobopynoBanue: [loaBwkHas kapTa 3B€3HOTO HeOa, HAKIIATHON KPYT.

Teopernyeckasi 4acThb.

Bun 3BE€3gHOro Heba M3MEHsieTcs M3 - 3a CyTOYHOro BpaiueHus 3emiu. l3MmeHenue Buaa
3BE3HOTO HeOa B 3aBUCHMOCTH OT BPEMEHU Tojia IPOUCXOAUT BCIEACTBUE oOpallieHus 3eMIu BOKPYT
Connua. [TogsmkHast kapTa 3BE3AHOTO HebOa n3o0paxeHa Ha puc.l. OHa COCTOUT U3 KapThl 3BE3HOTO
Heba U HaKJIaJHOTO Kpyra.
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HAKAALMOA KPYI K KAPYTE IBE3ANOIO HESA
S
= L iy -

e e S, A%

Puc.1

Ha kapre 3BE3761 TIOKa3aHBl YEPHBIMU TOYKAMH, pa3Mepbl KOTOPHIX XapaKTEPU3YIOT SIPKOCTh
3BE3], TYMAHHOCTH OOO3HAYEHBI IITPUXOBBHIMU JHUHUSIMHU. CEBEpHBIA IMOJTIOC MHUPaA H300paKEH B
LEHTpE KapThl. JINHUK, UCXOAAUIME OT CEBEPHOTO IMOJIKCA MUPA, TOKA3BIBAKOT PACIIOIOKEHNUE KPYrOB
ckioHeHus. Ha 3BE3qHol kapTe Uit ABYX OMMKaMIIMX KPYroB CKJIOHEHUS YTII0BOE PAacCTOSIHHUE PaBHO
2 4. HeGecupie mapamtenu HaHeceHbl depe3 30°. C uX NMOMOIIBIO MPOM3BECTH OTCUET CKIOHCHHWE
cBeTrs1 0. TOUKM TIepecedeHusl SKIUMNTHKN ¢ SKBATOPOM, JIJIsi KOTOPBIX MpsiMoe BocxoxkaeHue 0 u 12 4.,
HAa3bIBAIOTCA TOUYKAaMU BECEHHETO Y U () paBHOJeHCTBUM. [0 Kparo 3BE3MHON KapThl HAHECEHBI MECSIIbI
Y YUCJa, a HA HAKJIaJHOM KPYyre — 4achl.

Jlis  ompeneneHUss MECTONOJOXKEHUS HEOECHOro CBeTWJIa HEOOXOAMMO MeECSl, YHCIIO,
yKa3aHHOE Ha 3BE3/IHOM KapTe, COBMECTHTh C YaCOM HAOJIOJCHHS Ha HAKJIAJHOM KpyTe.

Ha xaprte 3eHuT pacnoyiokeH BONM3M IIeHTpa BbIpe3a (B TOYKE IMEPECEUCHHs] HHTH,
n3oOpaxatoriet HeOecHbI MepuauaH C HeOecHOW mapaienblo, CKIOHEHHWE KOTOpOil paBHO
reorpauyeCKOr MUPOTE MECTa HAOIFOICHHUS ).

OO6nacTh KapTbl, 3aKJIIOYEHHAsT BHYTPH HEOECHOTO HKBATOpPA, IMPEJCTaBISIET CEBEPHYIO
HebecHyl0 moiycdepy; ocTalbHas 4acTh KapThl M300paskaeT MoJje I0KHOM HeOecHOU moiycdepsbl.
N300paxkeHust co3Be3quil 10KHOM moyychepbl pacTAHYTBI, M WX BHJ HECKOJIBKO OTIMYACTCS OT
MIPUBBIYHOTO BHJIA T€X )K€ CO3BE3/Mii Ha Hebe.

[To HapyxHOMY 00pe3y KapThbl, Ha3bIBAEMOMY JTUMOOM J1aT, HAHECEHBI KaJICHJapHbIE Yncia U
Ha3BaHUs MECSLEB ro/ia.

[ToMuMO KOOpPIMHATHOM CETKM HAaHECEHbI IPAHMIIBI U Ha3BaHUE CO3BE3AMii, Hauboliee spKHe
3BE€3/1bI B KaXKJIOM CO3BE€3/IMH, TYMAHHOCTH U 3B€3/IHbIE CKOIUIEHUs, Miieunslil [1yTs.

Buemnuit 00pe3 kpyra, Ha3bIBa€MbIi 4aCOBBIM JTUMOOM, pazzaeneH Ha 24 yaca. YacoBoit mumo
olM(ppOBaH B CUCTEME CPETHETO BPEMEHH.

Xoxa padoTsl
1. VYcTaHOBUTH MOJBIKHYIO KapTy 3BE3HOTO Heba Ha JeHb U yac HaOMIOJCHUS U Ha3BaTh
CO3BE3/Msl, BUJUMBIE B IaHHBIA MOMEHT BPEMEHHU.
2. YcTaHOBUTH MOJABIXKHYIO KapTy 3BE€3/IHOTO HeOa Ha JIeHb U Yac HAaOMIO/ICHUS M HA3BaTh
CO3BE3/IMs1, HEBUJIMMBIE B JaHHBI MOMEHT BPEMEHHU.
Omnpenenuts, OyayT 1 BUIHBI co3Be3aus JleBbl, Paka, Beco B mosnHoub 15 ceHTsOps?
4. Omnpenenuth, KaKue U3 MEPEUUCICHHBIX co3Be3auii: Manas Measenuna, Bonomac, Bo3uuunid,
OpuoH — [Tl JTaHHOW MIHPOTHI OYAYT HE3aXOASAIIUMHU?

w
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5. OmnpenenuTh CBETUIIA, HAXOSIIUECS B 3eHUTE 25 Mas B 22 yaca?
6. OmnpenenuTh CBETUIIA, KOTOPBIE KyTbMUHUPYIOT B 11 yacoB 5 mas?
7. HaiinuTe Ha 3B€3HON KapTEe ¥ HA30BUTE OOBEKTHI, UMEIOIINE KOOPIUHATHI:
5 =-9% a=15"12"
& = +48° o =3" 40,
8. OmpenenuTh SKBaTOPUAIBHBIC KOOPIUHATHI CIEAYIONINX 3BE3I:
CkJioHeHue o
IIpsimoe BocxoxKIeHUE O
o Tensra (Anbpaebapan)
B Opuona (Purens)
o brusnenos (Kactop)
o JIpBa (Perym)
o Bononaca (Apkryp)
9.Cnenatpb BBIBOJ IO paboTe.

JladopaTopHas pa6oraNe2 «M3yueHnne cucreM cueTra BpeMeHn» (2
yaca)

Heab padoTsi: n3ydyeHHe pa3IMYHbIX CUCTEM CHETA BPEMEHH.
OdopynoBanue: mojeib HeOecHOI cdepbl, aCTPOHOMUYECKHIT KaleHAaph
(mocTositHHAs U MEePEeMEHHas 4acTH), OABUAKHA 3BE3/IHas Kapra.
Bonpocs! Kk 1onycky:
1. IlonsTHE 3BE3AHOIO BPEMEHH.
2. CpejtHee 1 HCTHHHOE COJTHEHHOE BpEeMsi.
3. YpaBHeHue BpeMEHH.
4. CBs3b MECTHOIO BPEMEHH € reorpaduueckoii 101ToToii.

OcnosHbie meopemu4yecKue ceeoeHun

M3mepenne BpeMEHM OCHOBAHO Ha HaOMIOJAEHMSX CYTOYHOrO BpALUCHUS He-
OecHOro csoja M roAauyHoro asuxkeHus CoiaHLa, T.e. HA BPAIEHUH 3eMIH BOKpPYT
ocu u Ha oOpauennn 3emun Bokpyr Conxua.

Bpaienne 3emi BOKPYI' OCH NPOUCXOAUT MOYTH PABHOMEPHO, C NEPUOIOM,
paBHbIM nepuojy BpaiueHns HebecHoro ceoja. [loaromy no yriy nosopora 3emian
OT HEKOTOPOI0 HAYaIBHOTO IMOJIOKEHUSA MOKHO CYAUTh O MPOTEKIIEM BPeMEHH. 3a
Ha4YaIbHOE MOJIOKEHUE 3eMIIH NPHHUMACTCS MOMEHT MPOXOKACHUS IUIOCKOCTH 3eM-
HOI'0 MepH/HaHa MecTa HaOJIIOAEHUS Yepe3 H30PaHHYI TOYKY Ha HeOe, WM, 4TO OJ1-
HO M TO K€, MOMEHT BEpPXHeil KyJIbMUHALMH STON TOYKH Ha JJAaHHOM MEPHIHAHE.

[Ipo10JKHTENBHOCTE OCHOBHOM €IMHHILI BPEMEHH, Ha3blBAEMOil CyTKamw,
3aBUCHT OT W30paHHON TOYKH Ha HeOe. B acTpoHOMHM 3a Takue TOYKM NPUHHMAIOT-
ca:

— TOYKA BECEHHEr0 PaBHOACHCTBUA (36€30H0€ 6pems),

— ueHTtp Buaumoro aucka Connua (ucmunnoe Coanye, UICTHHHOE COJIHEYHOE Bpe-
Ms),

— cpeonee Coanye — (PUKTUBHAS TOYKA, NOJOKEHHE KOTOPOi Ha HeOe MOXKeET ObITh
BBIYUCIICHO TEOPETHYECKH JUld JIF0OOr0 MOMEHTA BPEMEHH (CPE/IHEE COJIHEYHOE Bpe-
MSl).

JU1a u3MepeHus JUIMHHBIX POMEKYTKOB BPEMEHH CIYKHT TPOMUYECcKHii roj,
OCHOBaHHBIIT Ha JBMkeHun 3emun Bokpyr CosHua.

Tponuueckuii 200 — NPOMEKYTOK BPEMEHH MEXKY ABYMS I0C/IE0BATENbHbI-
MH MPOXOKACHUAMHU LleHTpa UCTHHHOro ColHILIA Yepe3 TOYKY BECEHHEro paBHOICH-
creus. Cozepaxur 365,2422 cpeAHHX COJTHEYHBIX CYTOK.



H3-3a mMeaneHHOro ABMIKCHHS TOYKH BECEHHEr0 PaBHOACHCTBHMA HaBCTpE4dy
ConHily. BBI3BaHHOTO npelieccueii, oTHocHTenbHO 3Be3a CoHle oka3biBaeTcs B TOi
JKe To4Ke Heda yepes NPoMeKyTOK BpemeHH Ha 20 muH. 24 c. OonblIHii, 4€M TPOMNH-
yeckuii roa. OH Ha3bIBACTCS 38€30HbLM 2000M W CONEp:KUT 365.2564 cpeaHux con-
HEYHBIX CYTOK.

36e30no0e spema. IIpoMexyTOK BPEeMEHH MEKIY JABYM# MOCIEA0BATEILHLIMH
OAHOMMEHHBIMH KyJbMHHAUHUSIMH TOYKH BECCHHErO PAaBHOACHCTBHMS HAa OAHOM U TOM
JKe reorpa)MyeCcKOM MEpHIHAHE Ha3bIBACTCS 28€30H6IMU CYMKAMU.

3a Hayano 3Be3HBLIX CYTOK Ha /JaHHOM MeEpHIAHaHe MPHHHMAlOT MOMEHT
BEpPXHEii KyJIbMHHALMH TOYKH BECEHHEr0 PaBHOICHCTBHA.

Bpems, npoTekiiee OT BepxHeil KyasMuHauuu Toukn Y’ 10 modoro apyroro
€€ MOJOKEHUs, BLIPAXKEHHOE B [0AX 3BE3[HBLIX CYTOK. HA3bIBACTCs 26€30HbIM @pe-
menem S .

Yron, Ha xoTopelii 3emias MoBepHETCs OT MOMEHTa BepXHeH KyJlbMHHAUHH
TOYKM BECEHHEro PaBHOJACHCTBHA 10 KaKOro-HHOy/Ab APYroro MOMEHTA, paBeH 4aco-
BOMY yriy Touk# Y’ B 2TOT MOMEHT.

S =1t
IlpakTHYeckH /Ul yCTAHOBJICHUS HAYala 3BE3AHLIX CYTOK WJIH 3BE31HOIO BPEMEHH B
KaKOii-TO MOMEHT HasZl0 M3MEPHThL HacoBOil yron t kakoro-nudo ceernina M. npamoe
BOCXOK/IEHHE KOTOPOro u3secTtHo. Toraa 3se3aHoe Bpemsi:

S=oa+t,
raet=_Qm, o= _Ym., atyp=_QY =8S.

3eezonoe gpems B mMOOOH MOMEHT pPaBHO NPAMOMY BOCXOXKIACHHMIO KaKOro-
o cBeTHIA IUTIOC €ro 4acoroii yrona. B momeHnT BepxXHeil KylIbMHHAILIMH CBETHIIA
ero yacosoii yront =0, toraa S = .

3Be3anoe Bpems juis HaOmozaresiel, HaXOAAINMXCS Ha pa3sHBIX MepHAHaHax,
Oyaer pasubiM. Pa3HocTh 3B€3HOrO0 BPEMEHH B ABYX ITYHKTaX 3€MHOIi NOBEPXHOCTH
B OJIHH M TOT e (PU3HYECKHII MOMEHT paBHA Pa3HOCTH ceolpaghuueckux oOorcom
ITHX MYHKTOB.

Sz-S|=7\.2- ;\-l-

Hemunnoe conneunoe epema. IpoMekyTOK BpeMEHH MEXKAY ABYMsS [ocie-
A0BaTEILHBIMH OJAHOMMEHHLIMH KyabMHuHALMAMK ConHua (LEeHTpa COIHEYHOro Auc-
Ka) Ha OZIHOM M TOM K€ reorpamHuecKOM MEpPH/IMAHC HA3BIBACTCH UCMIUHHBIMU CO.1-
HEeYHbIMU CcymKami. 3a HAYaJI0 HCTHHHBIX COJHEYHBLIX CYTOK HA JIJaHHOM MEpHIHaHe
NPUHUMAIOT MOMEHT HWKHel KylnbMmuHauun ConHNa (MCmuHHAR ROAHOYD).

Bpewms. nporekmee or HuwkHell kynbMmuHannn ConHia 10 11006010 Apyroro ero
MOJIOAKEHHSA, BhIPAYKEHHOE B 105X MCTHHHLIX COJIHEYHLIX CYTOK HA3bIBACTCH UCIMUH-
HbIM coaHeunbim epemenem T .

HcTunnoe conneunoe Bpems T¢ Ha JanHoM MepHaHaHE B 11000 MOMEHT:

Poat 1T,
rae t.— wacosoii yron Connna.
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Hetunnble conHeunbie CYTKH HMEIOT Pa3IHYHYIO MPOAOIKHTEILHOCTE, TaK Kak:

1. Conuue asuxerca He Mo HeGECHOMY IKBATOPY, @ M0 IKIHNTHKE, HAKTOHEHHOH K

IKBATOPY NMoj yrinom 23°26”.

2. Jlsuxkenne ConHua no KINUNTHKE HEPABHOMEPHO.

Cpeonee coaneunoe épemsa. YUToObl NONYyYHTL CYTKH MOCTOSHHOH TNPOAOMKH-
TEJBLHOCTH M B TO e BpeMs cBA3aHHble ¢ ABHkenneM Connna, B acTPOHOMHH BBejle-
Hbl MOHATHA ABYX (PUKTHBHLIX TOYEK — CPEAHEro IKIMNTHYECKOIO W CPEAHero JK-
BatopuansHoro Cosnua.

Cpeanee sxnuntiyeckoe Conuile paBHOMEPHO JBHIKETCS M0 IKIHNTHKE CO Cpefl-
Heii ckopocTbio Connua.

Cpennee sxBatopuansHoe Conlie paBHOMEPHO JIBHKETCS MO IKBATOPY € MOCTO-
SHHOI CKOPOCTLIO cpeAHero skaunTHyeckoro CosHIa # 0OIHOBPEMEHHO C HUM Mpo-
XOJMT TOYKY BECEHHEro paBHOCHCTBHS.

IlpomMexkyTOK BpeMEHH MeEXKAYy ABYMS MOCICAOBATEIbHLIMH OJHOMMEHHBIMH
KyJIbMHHALMAMH cpejHero dkBaropuansioro ConHlia Ha OJHOM M TOM e reorpa-
(hruecKOM MEpHINaHE HA3BIBACTCA CPEOHUMU CONHEHHBIMU CYMKAMIL.

IlpogomkuTeNLHOCTL CPEIHHX COJHEYHBIX CYTOK paBHAa CpPeaHEMY 3HA4YEHHIO
NPOAOIKHTENLHOCTH HCTHHHBIX COIHEYHLIX CYTOK 3a rojl.

3a Havano CpeHHX COJHEYHLIX CYTOK Ha JaHHOM MEpHIMaHE NMPHHHUMAIOT MO-
MEHT HIJKHeHl KylIbMHHAUMH cpeasero skBaropuansHoro Connua (cpeowss noa-
HOUb).

Bpems, nporekuiee OT HUXKHEH KyJIbMUHAINH CpeaHero jkBaTopHanbHoro Comnn-
1a 1o 11060ro Apyroro €ro noja0kKeHus, BHIPAKECHHOE B J01SX CPEAHHX COTHEYHLIX
CYTOK. Ha3bIBACTCA CpedHum cornenoim epemenem T .

Cpeanee conmneunoe Bpemsa Tm Ha JaHHOM MepHanaHe B 110001 MOMEHT:

3 A RS 3

rae t,— 4acosoii yron Connua.

PasnocTh Mexay cpeaHHM M MCTHHHBIM COJTHEYHBIM BPEMEHEM B OJMH M TOT
K€ MOMEHT Ha3LIBACTCA YPUACHEHUECM 6PEMEHU 1].

n=Tm'Tc=[m"<=ac‘amn

rae t— 4acoBoif yroj, a O — npaMoe BOCXOXK/IACHHE.

Orcioaa cneayer

To=T.+n=t.+12"+n.

YpaBuenue spemenu odpauiaercs B HylIb okon0 15 anpens, 14 uions, 1 cen-
TA0ps 1 24 nexalps, H YeThIpe pas3a B roAy NPHHHMAET IKCTPEeMalbHbIe 3HAYCHUSA, H3
HUX Haubosiee 3HaunTebHEIe 0K0Jo 11 deBpans (1 = +14™) u 2 nosbpa (n =-16").

YpaBHenue BpemeHH MyOJHKYeTCH B aCTPOHOMHMHYECKMX KaleHAapsX - exke-
roauukax BAI'O nna xawxioi cpeaneii nonynoun Ha mepuanane ['punsuua. Ecim B
KaJleHJape JiaH MOMEHT BepXHEeH KylabMHHaAUMK enTpa netunnoro Connua, To nmes
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B BHAY, HTO 2TOT MOMCHT JaH N0 CPCAHCMY BPCMCHH, H 4YTO B JIQHHBLIH MOMEHT HC-
THHHOC COJIHECYHOC BPEMA PAaBHO 12", MNoay4uM ypasHCHHE!

N =Tn- 12"

Beemupnoe spems. MectHoe cpeaHee CONHEUHOE BpeMs IPHHBHYCKOrO Me-
PHAHAHA HA3LIBACTCH BCEMUPHLIM, WM MUPOGHIM épemenem T .

MecTtHoe cpeanee conHeuHoe BpeMs moforo MyHKTa Ha 3emiie onpeensercs:

Ta =T+ il
rae A’ — J0NTOTa JaHHOTO MYHKTa, BeIpaskeHHas B 4acoBoii Mepe (h).

Ioacnoe gpema. MecCTHBIX CHCTEM CYeTa BpeMeHH GECYMCICHHOE MHOMKECTBO,
KaK H MepuIHaHOoB.

B 1884 roay Obula npeanoxkeHa MoscHas CHCTEMa CHeTa CPEHEro BPeMeHH.
Cuet BpeMeHH BEJCTCS TONLKO Ha 24 OCHOBHBLIX reorpa)Hyecknx MepuaHaHax, pac-
MOJIOAKEHHLIX APYT OT JIpyra 1o A0Arore TouHo depes 15°, npubnnsurensHo nocepe-
OuHe KakKJ0T0 4acoBOTO MOACA. 34 OCHOBHOU MEPUOUAH HYIEeB020 NOACA NPUHAM
I'punsuvuckual.

MecTHOe cpeaHee COMHEYHOE BpeMs OCHOBHOTO MEpHAHAHAa Kakoro-mmdo va-
COBOTO MOACA HA3LIBACTCA NoAcHbIM Gpemenem Tp. CBA3b NOACHOTO BPEMEHH C MeCT-
HBIM M BCEMHPHBIM BbIpakKaeTcs CeAYIomnM obpasom:

3 I T
m n K 2
) T, =T,+n
r7e N — YMCII0 LENbIX YacoB, PABHOE HOMEPY 4YacOBOTO Mosca (401roTa OCHOBHOIO
MEpH/IHaHA 4acoBOrO M0ACa).

Hexpemnoe epema. B uensx Gonee palHOHAILHOTO pacnpeaeneHus eKTpo-
JHEPruM, MAyIeH Ha OCBEILCHWE MPEANPUATHI M JKHILIX AOMOB, B JIeTHEE BpeMs
BBoAsT netHee Bpems. B CCCP 16.07.1930r. aekpetoM npaBHTENLCTBA CTPEIIKH Ya-
COB nepeBenH Ha | yac Bnepe NPOTHB MOACHOIO BPEMEHH.

Jlas noayyenus 3aqera HeoOX0AHMO:

1. YMeTh cBODOAHO OPHEHTHPOBATLCA B Pa3HLIX CHCTEMAaX cYETa BPEMEHN.

2. C noMoImpi0 NOABMKHOI 3BE3IHOI KapThl YMeTh OMPEICIHTh 3BE3AHOE BpeMs,
3Has B ITOT MOMEHT CPEIHEE MECTHOE BpEMs, a TaKKe yMETh peiartbh U 00paTHYIO
3aj1a4y.

3. [lpeacraButs npenoaasarenio 0OPMICHHBIE BLIYUCICHHS, TpeOyeMbIe B 3a/1aHUH.
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JlaGopaTopHas pa6oraNe2 KparHble 3Be3/1b1 (2 yaca)

Ileas padorei: onpesenenne 61ecka, CBETHMOCTH H PaCCTOAHNA MEXK/Y 3Be3-
JaMH B BOJHOI cHCTeMe.

OdopyaoBanne n mocodus: ACTPOHOMUYECKHII KaleHAaph (MOCTOSHHAS
4acTh), KAIbKYIATOP.

Bonpocs! Kk Jonycky:
1. TUnBl KPaTHLIX 3BE3AHBIX CHCTEM.
2. XapaKTepHCTHKH 3aTMEHHO-NEPEMEHHBIX H CIIEKTPaibHO-ABOHHBIX 3BE3HLIX CHC-
TEM.

Ocrnosnble m eopenmuveckue ceéedenHun

Heottnbie u kpamusie 36e30b. Hadmonenus nokasbiBaloT, YTO HEKOTOpLIE
3B€3/161 0OBEAHHEHBI B (DH3HYECKH CBA3aHHLIC MEKAY coD0if napsl. OHH Ha3LIBAIOTCS
¢husuneckumu 1BOHHBLIMH 3BE3AAMH.

CymiecTBylOT Takxke cnydaiiHbie 0ObeAMHEHHMs 3Be3[, KOrja KaKercs, 4To
3Be31bl 00pasyloT napy BciaejacTBHe d(pdexra npoekuuu JABYX (puzmuecku He CBA-
3aHHLIX 00beKTOB. Takue naps! Ha3LIBAIOTCH ONMUHECKUMIL.

JIBoitHEIe 3BE3/1bI BCTpEYaloTCs OYeHb yacto. Mx m3yuenue BakHO 11 Bhisic-
HEHHS NMPUPOJILI 3BE31 H /1 KOCMOIOHHYECKHX NMpoOIeM MPOHCXO0KACHHS U IBOJIO-
LM 3BE3/1.

Oba KOMIOHEHTA Napbl CHILHO NMPHTATHBAIOTCA APYT K APYry, HO CHJa MpH-
TAKEHHS YPaBHOBEILHBAETCA LEHTPOOEKHOI CHIOI BpallleHHs. ITO MPHBOAUT K Op-
OHTAILHOMY ABHKECHHIO BOKPYT obuiero uentpa mace. CKOPOCTb 3TOrO JABHKEHHS
(hopma opbuTHl HecyT HH(OPMALHIO O Maccax HEOECHBIX TeJL.

JlBoiinbie cucreMbl oueHb MHOrooOpasubl. CyniecTBYIOT napbl HACTOILKO
O/m3KkHe Apyr K Apyry, 4TO MX MOBEPXHOCTH Mo4YTH conpukacaiorcs. [lpunnsaoe
B3aMMOJICHCTBHE NMPUBOUT K TOMY, YTO KOMMOHEHTHI MPHOOpeTaloT hopMy LIHn-
COMJIOB M C MX MOBEPXHOCTEH BELIECTBO NEPeTeKaeT ¢ 0JHOI0 KOMIOHEHTA Ha Jpy-
roii MM Aaxe MocTeneHHo BhiOpachiBaeTcs 3a npeaeinst cucremst. [lepuoant oGpa-
LICHHS TAKHX CHCTEM COCTABIAIOT HECKOJILKO YacOB.

JIBOiiCTBEHHOCTL TECHOIH CHCTEMbl OOHAPYKHBACTCA C MOMOILIO CIIEKTPOrpa-
¢a, a TaKKe MyTeM W3YYEHHS B3aHMHBIX 3aTMEHMI, BBI3LIBAIOLIMX MEPEMEHHOCTD
Onecka. DTH 3Be3/Ibl HENb3A YBHACTH pa3ienbHo. Takue cHCTeMbl HA3BIBAIOTCA CHEK-
MPAIbHO-0B0UHBIMU W (POMOMEMPUIECKUMU OBOUHBIMI, B 3aBHCHMOCTH OT TOTO, C
MOMOILLIO criekTporpada wim GoToMeTpa ycTaHaBIWBAeTCs ABOHCTBEHHOCTD.
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Koraa sBa xoMnoneHTa pasjie/ieHbl CHIbHEE, Ha PacCTOAHHE B HECKOJIBKO CO-
TEH pajnycoB, HX MOXHO Pa3sAHYHThb B TeJecKomn. Takue napbl Ha3LIBAIOT GU3VANLHO-
OBOUHBIMIUL.

Paccrosnus Mexay KOMINOHEHTAMH 3THX Map MOryT ObITh CTObL BEAMKH, 4TO
NPUTSKEHHE JIPYTHX 3B€3/1 Cnoco0HO paspylunTs ABOHYIO CHCTEMY.

KoMnonenTst MoryT ObITh OJHHAKOBLIMM H COBCeM pasubivMi. MHoraa oana n3
3B€3/1 HACTOJILKO Masd, YTO HE BH/HA W BLIJACT CBOE NMPHUCYTCTBHE, BLI3LIBAA aHOMa-
MUM B ABWKCHHMH IJIaBHOI 3Be3abl. Takue CHCTEMBbI Ha3bIBAIOTCA acmpomempuye-
CKUMU OBOUHBIMU.

YacTo BCTpe4aloTCs KpaTHLIC 3BE3/IHBIC CHCTEMbI, COCTOAIIME M3 HECKOILKHX
3ge3q. [lpu 2ToM Takme napst MOTYT ObITH OIHOBPEMEHHO BH3YallbHO-/IBOIHLIMY,
CHEKTPalbHO-/IBOIHLIMH H HMETh HEBHAMMBIE cnyTHHKH. Hanpuwmep, 3Be3na Anbda
LlenTaspa.

3ammenno-nepemennsie 36e30ul. Kpugnie 6aecka, onpedenenue opoum Kom-
NOHeHm U (PU3UYECKUX XapaKmepucmuk. 3aTMEHHBLIMH NEPEMEHHLIMI HA3bIBAKOTCH
TaKue Hepas3pelliMMbIC B TEJICCKOIL! TeCHbIC Maphbl 38€3/1, BUANMas 3B. BEIHYHHA KO-
TOPBIX MEHSETCA BCIJICACTBHE MEPHOANHYECKH HACTYIAIOIINX A1 3eMHOro Habmojaa-
TeNd 3aTMEHHIl OHOr0 KOMIIOHEHTa cucTemsl Apyrum. B atom ciydae 3Be3na c
OonbIueil CBETHMOCTBIO Ha3bIBACTCS IVIABHOI, a ¢ MEHbLIEH — crmyTHHKOM. THmHy-
usle npumepst — Aurois (B Ilepces) n B Jinpei.

BeneacTeue peryisipHO NPOMCXOASIIMX 3aTMEHHI TJIaBHOM 3BE3bl CITYTHH-
KOM, @ TaKk)Ke CIYTHHKA I1aBHOI 3Be3/10ii, CyMMapHas BHANMAas 3B. BEJIHYHHA MEHS-

Puc.15
I'padmx u3MeHeHns Gaecka 3aTMEHHO-IBOHHOI 3Be3/1bI

eTcA MEePHOAHYCCKH.

I'pacpuk, n3oOpakatomuii H3MEHEHHE MTOTOKA U3TYYCHHS 3BE3/IbI CO BPEMEHEM
Ha3bIBaeTCA KPUBOI Onecka. MoMeHT BpeMeHH, B KOTOPLIH 3Be3/1a MMeeT HaHMeHb-
VIO BHAMMYIO 3BE3/IHYI0 BEJIHYHMHY. HA3bIBAETCA JMOXO0H MakcMmyma, a Handoib-
VIO — N0X0H MHHHMYyMa.
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Pa3nocTh 3Be3/IHBIX BEIHYHH B MHHHMYME H MakCHMyMe Ha3blBaeTCsl aMILIH-
TY/10MH. @ NPOMEKYTOK BPEMEHH MEKIY ABYMS IMOCJICA0BATEILHLIMH MAKCHMyMaMu
HJIH MHHHMYMaMH — [IEPHOI0M NMEPEMEHHOCTH.

Ilo xapakrepy kpuBoii G1ecka 3aTMEHHOI NepeMeHHOIT 38e3/1bl MOKHO HaliTH
IEMEHTHI OPOHTHI OJIHOH 3BE3/IbI OTHOCHTEIBHO JAPYIoi, OTHOCHTEILHLIC Pa3Mephbl
KOMIIOHEHTOB, Npe/cTaBieHne o0 ux gopme.

Ha kpuBoit Gnecka BHAHLI JIBa MUHUMYMa — TryOOKHI, COOTBETCTBYIOLIMIT
3aTMEHMIO TIABHOMH 3Be3/1bl, U cadblii, BO3HHKAIOUIMIL, KOT/1a IMaBHas 3Be3/a 3arMe-
BAaeT CIyTHHK.

Ha ocHoBanuy AeTanbHOro M3ydeHHs KPHBLIX OJleCKa MOKHO MOJYYHTL Cie-
JAYIOIHE JaHHBIC O KOMITOHEHTAaX 3aTMEHHLIX MIEPEMEHHBIX 3BE3/1:

1. Xapaxrep 3arMmenuii onpeaensercs HaKJIOHEHHEM 1 pa3Mepamu 3se3a. Koraa anck
OJHOJ 3Be3/Ibl NONHOCTLIO NEPEKPLIBACTCA JHCKOM JAPYTOii, COOTBETCTBYIOIIHE 00-
JIaCTH KPHBOIi Ol1ecka MMEIOT IUIOCKHE YYACTKH, YTO FOBOPHT O MOCTOAHCTBE H3ITY-
YEHHS CHCTEMBI B TEYEHHE HEKOTOPOro BpeMeHH. Ecnm 3aTMenns yacTHbIe — MHHH-
MYMbI OCTpLIC.

Ecnn 3Be31sl MpHMEpHO paBHLI MO pasMepaM, MHHHMYMBI H MaKCHMYMBbI KPHBOIf
MPHMEPHO OJIHHAKOBBLI, €C/IH OJHA 3BE3/1a 3HAYMTEILHO MEHBLLIC, TO MAKCHMYM
CHJILHO MPEBOCXOIHT MHHUMYM.

2. Ha ocHOBaHHH NPOJOLKHTEILHOCTH MHHHMYMOB HaXOAAT Paanychl KOMIOHEHTOB
BbIPAKEHHBIC B J10/18X OONBIIOH MoayocH OpOMTEHL, TaK Kak MPOAOIKHTEILHOCTL 3a-
TMEHHA MPONOPUHOHATBHA IHAMETPaM 3BE3 /1.

3. Eciu 3aTMenne noaHoe, TO 10 OTHOIIEHMIO TITYyOHH MHHHMYMOB MOKHO HaifiTH
OTHOLICHHE CBETHMOCTEHL, @ MPH M3BECTHLIX paauycax — OTHOWEHHE HPPeKTHBHBIX
TEMIEpaTyp 3BE3/1.

4. [naBnoe u3menenne KpHBOii O1ecKa roBOPHT 00 LTHIICONIATBHOCTH, BbI3BAHHOMH
NPUINBHLIM BO3/CHCTBHEM OYeHb OJIM3KHX KOMIIOHEHTOB JBOMHLIX 3BE3/1.

B nacrosumee spems u3sectHo okono 4000 3aTMEHHBIX 3Be3/l pa3IMYHBIX TH-
noB. MUHHMaNLHBI H3BECTHBI MEPHOA — OKOIO Yaca, MakCHMasbHblii Gosee 57
Jner.

Cnekmpansno-0goiinbie 36e30bi. B cnekTpax HEKOTOPLIX 3Be3/l HabMOAal0TCS
NEepPHOAHYECKOE Pa3BOCHHE WIN KoNeOaHHe MOJIOKEeHHS CNeKTPaabHbIX auHHil. Ec-
JIN 9TH 3BE3/1bl ABAAIOTCSH 3aTMEHHLIMH NEPEMEHHBIMH, TO KOJIeOaHHs JIMHHIT NpoHc-
XOJAT C TeM Ke MEePHOIOM, YTO U H3MeHeHue Onecka. [Ipu 2ToM B MOMEHTHI coeau-
HEHHH, Korja o0e 3Be3/ibl JABHXKYTCA MEPICHAMKYISPHO Y4y 3pEHHA, OTKIOHEHUE
CHEKTPAJILHLIX JIHHMIT OT cpeinero nosioxenns pasuo 0. Ecin nadmoaaemslii ciextp
NMPHHAUICKUT TONLKO OJHOMH 3Be3/1e, TO BMECTO pa3/iBOCHHA JIHHHI HAOmOAaeTCs UX
CMEILECHHE TO B KPAaCHYIO, TO B CHHIOIO 00/1aCTh CNEKTPa. 3aBHCHMOCTL OT BPEMEHH
Jy4EBOH CKOPOCTH, ONPEACICHHOH M0 CMEILCHHAM JIHHUI, HA3BLIBACTCH KPUBOLL TyUe-
8bLX CKOpOCMel.

B nacrosiuee Bpems u3secTHO 0ko0 2500 3Be3, ABOHCTBEHHAs MPHPOJA KO-
TOPbIX YCTAHOBJICHA TOJILKO HA OCHOBAHMH CNEKTpalbHbIX HaOmoaeHuit. [lns 750 u3
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HHX HOJAYYCHDBL KPHBLIC JY4HCBbIX CKUpUCl'Cﬁ, HOSBOUAKOLNG HATH HEPHOADL! UGPH-
wienns 1 Gpopmy opoUTEL
Tak kak sHeprus, noayyaemas HaMH OT KpaTHOIT 3BE€3/1bl PaBHA CYMME JHEPrHii
OT KayKJ0M W3 KOMMOHEHT, To Oneck E KpaTHOii 38e3/1bl paBeH cymme 0/1ecKa ee KoM-
MMOHEHTOB:
E=E +E+..,
1 nodToMy ee Buaumas m u abcomorHas M 3Be3/iHble BEIWYHHBLI BCErja MEHbIIE
3BE3/IHOM BeMuuHbLl m; 1 M; mo00ro KOMIoHeHTa.
Beruncnenne cymMMapHOii 3Be31HOI BEITHYHHLI JIErYe BCEro MPOM3BECTH. NOJIb3YACh
COOTBETCTBYIOUMMH TaOIHLIAMH.
Eciu BHAMMYIO 3Be3AHYIO BEIHYHHY Oojee SPKOro KOMMOHEHTa 0003HAYHThL Hepes
m,. a Gonee cnaboro — yepes m,, TO M, > My, U N0 Pa3HOCTH
Am=m; - m,
B Ta0IMLAX OTLICKMBAETCS Nonpaska Am’, No3BONAIONIAN ONPEACIHTD
m=m; - Am’.
10T TabANMYHBIH METOA MOXKeT ObITh MOCAEA0BATE/ILHO MPHMEHEH K KOMIIO-
HEHTaM 3Be3/1bl 10001 KpaTHOCTH.
Cornacuo ¢opmyine [lorcona otnomenue 6necka apyx 3ses3a E; u E; ca3ano ¢

HX 3BC3/IHLIMH BCJIHYHHAMH My H M5!
B bl ot
=212

Taxum 06pa30M. 3Hasd BHUIHMLIC 3BC3HLIC BC/IHYMHLI KOMIIOHCHT Kpa‘moﬁ
3BC3/1bl, MOAHO BBIMHUCIIUTH OTHOILUCHHE Onecka HTux 3BC3.

T)HCPF Ui, npoxojsiaias B CAHHHLIY BPEMCHH YCpPE3 3aMKHYTYIO NMOBCPXHOCTS,
OKpYXKaloLyo nam{ui‘{ HCTOYHHK M3JIYHUCHHA, HA3LIBACTCA €ro CBCTHMOCTLIO. Cne-
AOBATCILHO, oneck 3BC31LI ﬂpOflOpllHOHﬂJleH CC CBCTHMOCTH H oﬁpamo ﬂpOlIOpllHO—
HaJICH KBaJApaTry pacCToAHuA 10 HEe. 0603nath CBCTHMOCTL 6YKBOﬁ L, paccrosaHue

10 3Be3/1bl — OykBoil r, a koadduument nponopunonansHocti — k. Toraa

E=k L: 3
r
ﬂﬂﬂ ABYX 3BC3/1 HMECM
Bisibink. UL
rn- r2-

Jlens nepBoe paBeHCTBO HA BTOPOE, MOMYYHM:

E\ = Li r?

Ex Lr®’

Ecnn 1Be 38e3/1b1 COCTABNAIOT (PU3NYECKH JBOIHYIO 3BE3/1Y, TO PACCTOAHHE 10

IATHX 3BC31 npal('r}{tlecml OAMHAKOBO: I't =TI, Toma ﬂOﬂquM:
E: L
E L»
OrHowenne 61ecka ABYX 3BE3/1 CHCTEMbI PABHO OTHOWICHHIO HX CBETHMOCTCH.

JIuneiinoe paccTtosHHe MEXKAY KOMMOHEHTaM# (pH3HYeCKH ABOHHOI 3BE3/bl MOKET
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OLITH BBLIYHCICHO TOJILKO B TOM Cly4ae, €M M3BECTHbI FOAMYHLIN Mapaniakce T U
HAKIOHEHHE 1 OPOUTHI KOMIOHEHTA — CIYTHHKA K KapTHHHOI IIOCKOCTH, T.C. K
MI0CKOCTH, NEpPneHANKYISPHOI K Jydy 3penus Habmogarens. JTa IIOCKOCTL Kaca-
TelbHa K HebecHoil cepe B TOI ee TouKe, B KOTOPOi HaxoauTcs 3se3aa. Ecim i ne
M3BECTHO, TO MOJKHO YCTAHOBHTH JIHIIL MPOCKLHIO MEKY 3BE3JaMH Ha KapTHHHYIO
IJ10CKOCTb.
[lycts kOMIIOHEHTH! ABOIHOIT 3Be3/1bl BHAHLI MO yIJIoM P, napauiake ABoii-
HOI1 3Be3/Ibl paBeH T, PacCTOAHHE MEKIY KOMIMOHeHTaMH d, MpOeKIHs ITOro pac-
CTOSIHHA Ha KapTHHHYIO MI0CKOCTh — d,, pacctosuue ot 3emum jgo Conuua paBHO
0JHOI acTpoHOMHYECKOi eanuuile a,. O603HA4YNB PacCTOSHHE 3BE3/1bl OT 3eMiH ue-
pe3 r, MoJIyYHM:
do=rsinp”; ag=rsin 7w
TaK Kak p”’ M T O4eHb Majbl, TO
sinp" _ p"
sint" 7"
Cnenosarensho, d, / ay = p"/ . Hoap=1 a.e. Tornad, =p"/ .
B takom caydae d, BelYHCISeTCS B aCTPOHOMHYECKUX €HHIIAX.

Oépaszey 3adanuit

1. Ilo kpuBoii n3menenns 6aecka 3aTMEHHON NEPeMeHHOI 3B€3/Ibl ONPEACTHTh:
a) XapakTepHCTHKH 3BE3J1 Mapbl: pa3Mepbl OTHOCHTENILHO APYr Apyra W OTHOCH-
TENLHO HX OpPOMTHLI; COCTABAAET JIH OJIECK CHOYTHHKA 3aMETHYKO 10110 OJsecka
rJIaBHO# 3BE3/1bl:
0) ¢opmy. xapakTep 3aTMEHHS (MOJIHOE, YACTHOE HIIH KOJIbIleoOpasHoe):
B) nepuojl oOpalleHns 38e31;
r) IPOAOIKHTENLHOCTD 3aTMEHHS.

NV

1 2 5 4

4

2. BuIYHCINTL NPOCKINIO HA KAPTHHHYIO MJIOCKOCTh THHEHHOrO pacCTOSHUSA MEKIY
KOMITOHEHTaMH, OTHOILLIEHHE HX CBETHMOCTEH H CYMMAapHYIO0 BHANMYIO 3BE3AHYIO
BeTHYMHY (MPUHAB, 4TO ecan my = 0, To Eg = 1), aABoiinbix 38e31:

a) B Cxopnuona 0) Y Jlesn

3. Onpegenuts no tabanue oOIIYI0 BHANMYIO 3Be3/1HYIO BEIHYNHY JIBOHHBIX 3Be3/1:
a) Y /leBb! 0) Y dennduna
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4. Onpenenuts 0OOLIYI0 CBETHMOCTb, NpuHAB cBeTHMocTh Conuua = 1, aBoiiHOI
3Be3/inl B Ckopnuona.

5. OnpeaenuTts BHANMYIO 3BE3AHYIO BEAHYHHY KaXKIAOTO KOMIIOHEHTa TPEXKPaTHOI
3BE3/ILI 110 ee oOIeii BHANMOI 3Be3/HOIi BeIHYHHE M M COOTHOIIEHHIO Onecka E
MEJ K1Y KOMITOHEHTaMH:

m=3"74
MepBblii KOMIIOHEHT ApYe TPETHLEro B 3.5 pasa;
BTOPOIi KOMIIOHEHT sipye TpeThero B 1.9 pasa.

Tpumepbi 66INOTHEHUR HEKOMOPBLIX 3AOMHUIL
1. Boraucmams npoesiuo Ha KapmuHHYIO IIOCKOCTb TUHEHORO PACCIOSHUA MEXCOY KOMIOHEHMA-
MU U CYMMAPHVIO BUOUMVIO 38€30HVIO GeeiHY (Npursag, wmo ecat my = 0, mo Ey = 1), osotwon

[Ipoex1piio Ha KapTHHHYIO TTI0CKOCTE JIMHRIHOMD PacCTOAHIS d, MEKITY KOMIIOHEHTAMI JIBOi-
HOI 3BE3THI MOYKHO BBIMHC/IHTh, 3Has YITIOBOE PACCTOSHHE MEKITY KOMIIOHEHTaMH 01 TOHHHBII 1a-
paiake 77”7 IToit 38e37IbL YITIOBOE paccTosHie 0 BT 13 Tab/mib! «/[BoilHbie 1 KparHbie 38e3/Ibh
acTPOHOMMUECKOTO Kaieryiaps (Hanp. LLkormstoro) p= 14 7 a romambii napariake 7" MOKHO Hail-
TH, 3Has paccToAHNe (M3 TO# Jke TalumiLibI) 40 JaHHOI JIB0ITHOI 38e31b] B napeexax r(nc). B rabmuer
MOXKET ObITh JAHO B CBETOBBIX TO/AX, KaK B JAHHOM ciyHae: r = 650 c& Jiem. Ilepesenem B napeesa,
nast, 410 Ine = 3.26 ceaem. [lonyan: r=650/3.26 = 1994 ne. Torna rommaseii napaviake 7=
Ine), 1. e. w=1/ 1994 = 07005 . A npoexipi Ha KapTHHHYIO [TIOCKOCTS JIMHEIHOID PACCTOSHMS B
actpoHoMiueckix emmmax d, = p7 7’ T.e.d, = 14/0005 = 2791 ae.

CyMMapHyIO BHIMYIO 3BE3THYIO BEIHYHHY /71 MOJKHO HaiftH, Henorssys gopmyny [lorcona
(mpunsie, yto ecrnt my =0, To By = 1), 3amicanmyio a71s sorapidya orHoILIeHNS Oliecka JaHHOI 1Boii-
HOI1 K Grniecky 3ee3sl ¢ napaverpavu my =0 By = L te IgE/ E) = 04(my- m) =IgE = O4m. Or-
Ky7la CyMMapHas BHIMMas 3Be3/THas BerumuHa m = -2.512 IgE (*), rie E — cymmaphbiii Gnieck ABOIHOH
3peyibL Kak msectvo E = E; + E,, e E;— 910 Greck nepsoro KoMIoHeHTa, a £,— 310 Grieck BToporo
KoMToHeHTa. brieck oTiebHLIX KOMIIOHEHTOB MOYKHO Haifi no dopmyznam [lorcoua, 3amicanibmv
JU1s1 OTHOLLICHHST (/16CKa TAHHOTO KOMIIOHEHTA K Oniecky 38ey/Ib! ¢ napametpamn my=0u Ey=1,1e. E/
Ey=2512""""y Ey/ Ey= 2.512""", rie mI v m2 — BmMble 3BEHbIC BIHIHL] KOMIOHCHTOB
JIBOIHON 3BE3/TBL, JAHHBIE B Ta0yLe. Yuntsisas mo =01 Ey= |, nonyuaem £, = 2.512"'n F;= 2512
", s namedi 3se3et ml = 2".6 um2 = 4"9. Nootomy E, = 2.5127% = 009m E,= 25127 = 001.
Jlanee E = E;+ E;=0.1.Toxcrarnss 8 (*), nomysaemm = -2.512 lg(0.1) = 2".512.
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2. Onpedemnn, npusis ceenuvocms Comya Lo = 1, obugro ceenumocms O80iHOT 363061
ACxopnuona. CyMMAPHAA GUOUMAR 36E30HAS GEMUMUHA IMOLL 363061 m=2".512.

Masectro, 4ro G7ieck 38e3T6I NMPONOPLHOHATICH €€ CBETHMOCTH M OOPATHO MPONOPLMOHATICH

KBATIpATy paccrosmns 1o nee: E = k L/, To se Moo sarmcars 1y Comina: E, = kL./r.. Pavie-

L= u~£i.

Fe 72

L

JHIM MEPBOE BLIPEKEHHE Ha BIOPOE 1 BLIPA3M CBETHMOCTS 3BE3/TBE:
Omiowenve E/ E_no hopmyzie orcoua:

L="_25120m=m
e

C yuerom L. = /, nomyqaem:
£
Ec
Buymavas 3se3mmas semmnsa Comata m, = -26", paccrosive 1o Comua 7, = 1 a.e, Bmvas
3se3Hast Bemnna B Croprmona m = 2".512, a paccrossue 10 Hee r = 650 ca. iem. Buipasis r B ae.,
nonysis =41 126475 ae.. Noncrannss B popmyny, nanyuaes: L =41 126475 x2.512777 = 6651.

- q l -)(”h—"“

3. Onpedenms euOUMIO 3BE30HVIO BETILHY KAMCO00 KOMIOHEHIMA MPEXKPAMHOU 363061 NO €€
O0LYell BUOLMOLL 38E30HOU BETUMIHE M 1L COOMHOUWEHIIO ORecKa I MeXcoy KovnoHesmami: m =
3"

NEPBBLILL KOMIOHEHM SPHEe Mpemsee0 6 3.5 pasa;
GMOPOL KOMNOHEHM Spue mpemse2o é 1.9 pasa.

CHavana 3anmiiem OTHOLLICHHST G/IeCKa MEZKITY KOMITIOHEHTaMH, JaHHbIe B yeioBii: £,/ E; = 3.5,
E/E; = 1.9 Orciona E; = 3.5E; E>= 1.9 E;. BumimMyio 38e31HYIO0 BETHYHHY KOKJOT0 KOMIIOHCHTA
TPEXKPATHOI 3Be3/1b1 110 €e 00LIeH BIIMMOIT 3BEYTHON BR/IMYHHE /11 MOKHO OfPE/I/HTS, HCIOE3Ys
chopayrty [orcona, sarmcanmyto /v norapigva oTHOLLCHIs Grecka JAHHONO KOMIIOHEHTA K CyM-
MapoMy (0Diuemy) Griecky 3Be3abE Hanpimep, lg(E/ E;) = 0-4(m;-m). Orciona ny=m+ 2.5 [g(E/E;)
(*). Cymmapunii (00upit) Gneck 3seymwt: E = E; + E; + E;. [loacrasus E; = 35E; u E>= 1.9E:, nony-
umm E = 3.5E; + 1.9E; + E;= 64E, Cnenorarensio, E/ E;= 6.4. lloacrasus B (*), u B ymore Oyiem
uMeTs ;=374 + 2.5 Ig(6.4) = 5".75.

BrymiMyio 38e31HY10 Be/HHHHY [1EPBOr0 KOMIOHEHTa Haiiiem, Henonk3ys (opmyny: Ig(E; / Es)
= 04(m;—my). Orcrona m, = my— 2.5 Ig(E, / E,). loncrasus E,/ E; = 3.5 wmnomysamm m; = 5".75—
251g35)=4"38

Biynimyio 38e3/1Hy10 BeTHUHHY BTOPOIO KOMIOHSHTA Halizem, Henomks3ys (opmyiy [g(Ex/ E;) =
04(m;—ny). Otciona m, = my—2.5 lg(E,/ E,). loncrasim Ey/ E; = 1.9 v mynonyamm, = 5".75-2.5
lg(1.9)=5"05.

Kputepun onenuBanus 1a00paTopHbIxX pador:

Ouenka «5» cmagumcs, eciu o0yuaOwuiica:

[IpaBunabHO oOmpenenusa 1efb ONbITa U BBHIMOJIHWI paboTy B MHOJHOM 00BEME € COOJIOEHUEM
HEOOXOMMOM MOCJeI0BATEeNbHOCTH TPOBEIEHHUS ONBITOB M u3MepeHuil. CaMOoCTOSITETbHO H
panMoHaIbHO BBIOpA M MOATOTOBHI JJIsl ONBITA HEOOXOAMMOE 000PyIOBaHHE, BCE OMBITHI MIPOBEN B
YCIOBHUAX W pEXKHUMaX, O0ECIEUMBAIOUINX IOJTyYEeHHE pEe3yJlbTaTOB W BBIBOJIOB C HamOOJbLICH
TOYHOCTHIO0. HaydHO rpaMOTHO, JIOTHYHO omnMcan HaOmoIeHus U chOpMUpOBal BBIBOABI U3 ONbITa. B
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MPEJICTABJICHHOM OTYETe MPaBWIHHO M AaKKypaTHO BBINIOJHWI BCE 3alMCH, TaOJMIbI, PUCYHKH,
4epTexkH, rpa Ky, BEIYMCICHUS U CIIETal BEIBOJIBI.

Ouenka «4» CTaBUTCS, €CJIM O0Y4YAKOIIUIICH BBINOJHUI TPeOOBaHUS K OleHKe «5», HO: OnbIT
MIPOBOJIMIJI B YCIIOBHUSIX, HE 00ECIEUMBAIONIMX JAOCTATOYHOM TOYHOCTH M3MepeHuil. bputo momymeno
JIBa — TpU HeIodYeTa Wim 0ojiee OHOM TpyO0oil OMMOKK U OJHOTO HeloveTa. DKCIEPUMEHT MPOBEICH
HE TOJHOCTBHIO WJIM B OINMCAHUMU HAONIOJCHUM M3 OMbITa OO0yJaromUKCS AOMYCTHJI HETOYHOCTH,
BBIBO/IBI CJIEJIaJI HETIOJHBIE.

Ounenka «3» cTaBUTCS, €C/IM 00yvaroLuiics:

[IpaBunibHO oOmpenenl 1efb ONbITa; PabOTy BBHIMOJHAET MPABUILHO HE MEHEE YEeM HAIMOJOBHUHY,
OJIHAKO OO0BEM BBHITIOJHEHHOW YaCTH TAKOB, YTO IMO3BOJISICT TMOJNYYUTh MPABUIBHBIC PE3YJIbTATHI U
BBIBOJIBI TI0 OCHOBHBIM, IPUHIMIIMAIBLHO BaXXHBIM 3amayaMm pabotel. [logbop o00opynoBanus,
00BEKTOB, MATEPHAJIOB, a TAKXKE PaOOTHI TI0 HAYaJy OMbITa MIPOBEJI C MOMOIIBIO MTPETNOIaBATENIS; HIIU B
X0JIe TPOBEJICHUS OIbITA U U3MEPEHUHN OMbITa ObUIH JOIYIIEHB ONTMOKMA B OMMCAaHUU HAOIIOICHUH,
(dhopmyaupoBaHUU BBIBOJIOB. JlomyckaeT rpyOyro omuOKYy B XOJ€ JKCIepuMeHTa (B OOBSICHEHUH, B
odopmiieHUH pabOThI, B COOJIFOICHUH TPABHJI TEXHUKUA O€30MAaCHOCTU MpHU paboTe ¢ MarepuaiamMu 1
000pyI0BaHNEM ), KOTOPAsi UCTIPABIIIECTCS 110 TPEOOBAHUIO TIPETIOIaBATEIIS.

OuneHka «2» CTaBUTCS, €CJIM 00yYAIOLIUIICH:

He ompenenun caMOCTOSITENIBHO 1I€7b ONBITA: BBIMOJHUI PabOTy HE TMOJHOCTHIO, HE MOATOTOBHII
HY)XHO€ 000pyIOBaHHE W OOBEM BBIMOJHEHHOW 4YacTH PabOThI HE MO3BOJIAET CHAENATh MPABHIBHBIX
BBIBOJIOB. ONBITHI, W3MEPEHUs], BBIUMCICHUS, HAOIIOMCHUS MPOU3BOAMINCH HEMpPaBWIbHO. B xome
paboTHl U B OTYETE OOHAPYKHUIUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUYCHHBIC B TPEOOBAHUSIX K
ornenke «3». Jlomyckaer nBe (u Oosiee) TpyOble OMMUOKH B XOJ€ IKCIEPUMEHTA, B OOBSICHCHHH, B
odopmiieHnH PabOThI, B COOMIOACHUHU MPAaBWJI TEXHUKH O€30MAaCHOCTH MpU pabOTe ¢ BEIIECTBAMU
00opynoBaHNEM, KOTOPbIE HE MOXKET UCIIPABUTDH JJaXKe MO TPEOOBAHUIO YUUTEIS.

Crnenudukauus OeHOYHOIr0 CpeacTBa
IIpakTuyeckune padornl koja 21

1.Ha3HnaveHnme

Creuundukanueid ycTaHaBIMBAIOTCA TPEOOBAHUS K COJCPKAHUIO U OPOPMIICHHUIO BapUaHTOB
npakmuyeckux pabom. IlIpakmuueckasi paboma BXOIUT B cOCTaB (OHIA OLIEHOYHBIX CPEACTB U
MpeHa3HaYeHa Uil MmeKyuje2o KOHmMpoas W OUEHKU MPUOOPETEHHBIX OOYUYaIOUIUMUCS HABBIKOB U
YMEHMA 1O  YyIPaBICHUIO  KOHKPETHBIM  MaTepUalbHBIM  OOBEKTOM,  COOTBETCTBYIOIIHMX
KOHTPOJIMPYEMBIM KOMIIETEHIIMAM 1O Tporpamme ydeOHoro mpeamera OV/[B.07 Acmponomus,
MporpaMMbl  TOJTOTOBKH  CIICIIMAJTUCTOB  CpeaHero 3BeHa mo  crnenuansHocTH  40.02.02
[IpaBooxpaHuTenbHasA 1E€ATEIBHOCTD.
2.Yc0BUS KOHTPOJISE

Texywuii KoHmpoab npogooUmMcs 8 opme npakmuieckux pabom npu uzyyeHuu mexyuie2o
pasoena uny membl.
3.IlepevyeHb TeM TUNOBBIX 3aJaAHMIA:
I1.P. Nel Onpenenennie pacctossHui A0 Ten COJHEYHOM CUCTEMBI U UX Pa3MepOB
I1.P. No2 Pemienue 3amau Ha 3akoHbl Kemiepa.
[1.P.Ne3 Manbie Tena CoHEYHOU CUCTEMBI
I1.P. No4 Pemienue 3a7au Ha 3ak0H cMmenieHus: Buna u 3akon Credana-bonsiimana
[1.P.Ne5 Onpenenenne CBETUMOCTHU 3BE31»
I1.P. Ne6 Oomroniust Beenennoit. 3akon Xa60mia
I1.P. Ne7 UepHsle abIpbl, UX IPUPOJIA U ONTACHOCTH

Komnnexm npakmuiyecKkux pa60m no memam npujlacaemcst
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IIpakTnueckas padoraNel «Onpenesienne paccrossHuii 10 Tes1 CoTHEYHOH cUCTeMbl H UX

pa3MepoB»

Wcnonb3ys Tperuil 3akoH Kemnepa, cpenHee pacctositHue Bcex IiaHeT oT CojiHIA MOXKHO
BBIPA3UTh uepe3 cpeanee paccrosinue 3emin ot Comnia. Onpenenus ero B KWIOMETPax, MOKHO HalUTH
B 9TUX €JMHMIIAX Bce paccTosiHU B COJTHEUHOM cUCTEME.

C 40-x ro0B HaIIETO BEKAa PAJMOTEXHUKA MO3BOJIMIIA OTPEACIATh PACCTOSIHUS O HEOECHBIX
TNl TIOCPEJICTBOM pPAAHOJIOKAIlMA, O KOTOpOM BBl 3HaeTe u3 Kypca Qusuku. CoBeTckue H
AMEPUKAHCKUE YUYCHBIE YTOUHUIIM DPAJMOJIOKaluen paccrosiHus 10 Mepkypus, Beneprl, Mapca u
KOnurepa.

KnaccnyeckuMm cnocoOoM — OompeneneHusi pacCTOSHUM ObIT M OCTAaeTCS  YTIIOMEPHBIH
reoMEeTpUYecKuil crocol. VM ompenensroT paccTOSHUS W 10 JaJeKUX 3Be3/, K KOTOPBIM METO
paanoNIoOKallMd HETpUMEHUM. ['eoMeTpuueckuil cnoco0 OCHOBAH Ha SIBICHUU MapajlIaKTHYE€CKOIO
CMEIIICHHUS.

Iapannakmuueckum cmewenuem Ha3bIBa€TCd H3MEHEHHE HAINpPABJICHUS Ha NpeaMeT MpH
nepemenieHny Haomopaarens (puc. 1).

Puc. 1. I3amepenue paccTosiHUS IO HEAOCTYITHOTO MPEAMETa 110 MapaJUIaKTUYECKOMY CMEIICHHIO.

[TocMoTpuTe Ha BEpPTHKAIbHO IOCTABICHHBIN KapaHJall CHavajla OJHHMM TJIa30M, 3aTeM
npyruM. Bbel yBuaMTe, Kak OH NpU ATOM IEPEMEHUJI MOJIOKeHHE Ha (OHE MAaJeKuX IPEIMETOB,
HaIpaBJICHHE Ha HEro M3MEHWIOCh. YeM Jaibliie Bbl OTOJIBUHETE KapaHJall, TeM MEHbIIe OyaeT
napajutakTuueckoe cMmemienue. Ho uem pasbiie oTCTOST APYr OT Apyra TOUKHU HAOIIOACHUS, T. €. YeEM
Oonbiie O6a3uc, TeM OoJblie MapalakKTUYecKoe CMEIICHHE MpU TOW Ke yAaJIeHHOCTH mpeamera. B
HalmieM mnpuMmepe 0a3ucoM ObUIO PpacCTOSHHE MEXIy TIiazamu. [IpuHIMI mnapayuiakTHYecKoro
CMEIIEHUS IIMPOKO HCIOJB3YeTCs B BOCHHOM Jielieé IPHU OINpEIeNICHUU pPACCTOSHUS 10 IIelu
MOCPEJICTBOM JalibHOMepa. B qansHOMepe 6a3ucoM sBISETCS paCCTOSHUE MEXKTY 0ObEKTHUBAMH.

s uzmepenus paccrosHuit 1o Ten CollHEYHON cucTeMbl 3a 6a3uc OepyT paauyc 3eMiu.
Habmronator nonokenue cpetuia, Hanpumep JIyHbl, Ha QoHE Manekux 3Be3/1 OJHOBPEMEHHO M3 JIBYX
obOcepBatopuil. PaccrosHue Mexay oOcepBaTopusiMH JOJDKHO OBITh Kak MOXHO Oouiblie, a
COCIIMHSIONIUN UX OTPE30K JOJDKEH COCTAaBJIATH YroJl, MO0 BO3MOXKHOCTH OJIM3KUH K MPSIMOMY C
HaIpaBJICHHEM Ha CBETHJIO, YTOOBI MapaUIaKTHUYECKOe CMEIlIeHrne ObII0 MakcuMaibHBIM. Onpenenus
U3 AByX Touek A u B (puc. 2) HanpaBieHus Ha HaOIIOAaeMblii 0OBEKT, HECIOKHO BBIUUCIUTH Yroil P,
MO/ KOTOPBIM € 3TOr0 00BeKTa ObLT ObI BUJIEH OTPE30K, PABHBIN pagnycy 3eMIu.
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Csertnno

Puc. 2. T'opu3oHTa BHBIN Napaiake CBETHIIA.

YTrom, Mol KOTOPBIM CO CBETHJIA BHJICH PAJANYC 3eMJIH, NMEPICHIUKYISAPHBIA K JIydy 3peHUS,
Ha3BIBACTCS 2OPUZOHMATILHBIM NAPALIAKCOM.

Uem OoJpllle pacCTOSTHUE O CBETHJIA, TEM MEHBIIE YroJd p. OITOT YroJll pPaBeH
MapayyIaKTHYeCKOMY CMEIIIEHUIO CBETWJIA JJIA HaOmrofaTenei, Haxosamuxces B Toukax JI u B, Touno
tak xe kak CJIB mns mabmonateneit Beroukax C u B (puc. 1). CAB yno0OHO onpenensTs o paBHOMY
emy BCA a paBHbI OHHM, Kak yriael Opu mapauieabHbiXx npsMbix (DC mapamnensna AB 1o

MTOCTPOCHUIO).
Paccrosanne
SC=D=—=2,
sin p
rae R - pagnyc 3emun. [IpunsaB R 3a enuHuIly, MOKHO BBIPAa3uTh PACCTOSIHHE JI0 CBETUJIA B 3€MHBIX
paanycax.

[Tapanmakc JIynsr cocraBnser 57'. Bee mnanetsr u CoJiHIIE TOpa3o Aajiblle, U UX MapajljaKkChl
cocTaBisitoT cekyH bl [lapamnakc Comnia, Hanpumep, pe = 8,8". Tlapamnakcy ComHIla COOTBETCTBYET
cpennee paccrossaue 3emun oT Comnia, npumepHo paBHoe 150 000 000 km. Drto paccrosHue
MIPUHUMACTCS 32 00HY acmpoHomuyeckyio eounuyy (1 a. e.). B aCTpOHOMHUYECKUX €IWHMIIAX YacTO
U3MEPSIOT paccTOSIHUS MeX Ty TeslaMi COJTHEUHOM CUCTEMBI.

Puc. 3. Onpenenenue TMHEHHBIX pa3MepOB HEOECHBIX CBETHII IO HX YIJIOBBIM pa3Mepam
[Ipu manbIx yraax sin p = p, €CiIM yroj p BelpaskeH B paanaHax. Eciu p BelpakeH B CeKyHJax
YT, TO BBOAUTCS MHOKUTEIb

I
206265 *

rae 206265 — 4ucnao CeKyH]1 B OJJHOM paJuaHe.
Torna

sinp = p”sin 1” =

sint” =

"

i
206265"

3HaHUE 3TUX COOTHOIIICHHI yIpomacT BbIYHUCICHUE PACCTOAHUA 110 U3BCCTHOMY IapaJlJIaKCy:
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D = 206265” R
”
p

1. Yemy paBeH ropusoHTanbHbIM napautakc IOnurepa, HaOmogaemoro ¢ 3emid B
IIPOTUBOCTOSAHUY, eciiu FOnuTep B 5 pa3 nanpue ot CosHua, yeM 3emis?

2. Paccrosiaue Jlynsr ot 3emiu B Omkaiiiieit k 3emite Touke opouTsl (repuree) 363 000 kM, a B
Haubosiee ynaneHHoi touke (amoree) 405 000 kM. OmpenenuTe BEITUYUHY TOPU30HTAIHHOTO
napasakca JIyHbl B 3THX MOJIOKEHUSX.

3. HUsmepsre tpancmoptupom yroia DCA (puc. 1) u yron ASC (puc. 2), TUHEHKOW — IIUHY
6a3ucoB. Berunciure no HUM cootBeTcTBEHHO paccTossHusl CA u SC u nmpoBepbTe pe3ysbTaT
MPSIMBIM U3MEPEHUEM I10 PUCYHKAM.

4. W3mepbTe Ha PUCYHKE 3 TPAaHCHOPTUPOM YIJibl p U Q U ONMPEEUTE MO MOJTYICHHBIM JaHHBIM
OTHOIIIEHHUE TUAMETPOB U300paKEHHBIX TEJI.

Kputepuu ouenuBanus

Ouenka 5 craButcst 3a paGoTy, BHIIOTHEHHYIO TTOMHOCTBIO 6e3 OMIMO0K 1 HEJ04YETOB.

Ounenka 4 craBuTcs 3a paOOTy, BBINOJHEHHYIO TOJNHOCTBIO, HO NMpPU HaJM4YMK B Hell He Ooinee OnHOM HerpyOoi

OIMOKH ¥ OTHOTO Heo4deTa, He 6oJiee TpeX HEJI0YEeTOB.

Ouenka 3 craBuTCsl, €CIIM YYEHHUK NPABHILHO BBINIOJHII HE MeHee 2/3 Bceil paboThl WM JOMYCTHI He OoJiee OHOM

rpy0oOii OIIMOKH U JIBYX HEJOYETOB, He Ooiee ofHOM rpyOol M OJHOM HerpyOol omuOku, He Oojee Tpex HerpyObIxX

OLIMOOK, OIHOW HEerpy0oii OIMOKK U TPEX HEIOYETOB, IPH HATMYMH YEThIPEX-TISATH HEJOUETOB.

OHeHKa 2 CTaBUTCs, €CIIM YHUCIIO OU_II/I6OK 1 HEAOYETOB IPEBBICUIIO HOPMY JJIs1 OLICHKH 3 unun MpaBUJILHO BBIMTOJIHECHO
MeHee 2/3 Bceil paboThI.

IIpakTnueckas padoraNe2 Pemenue 3aga4 Ha 3axonsl Keniepa.

1. UckyccTBeHHBIM CITYTHHUK 3amylieH Ha opOWTy Ha BhICOTY 600 KM OT MOBEPXHOCTH 3eMJIH, a
BTOpOM CIyTHUK Ha BbICOTY 21600 kM. CpaBHUTH CKOPOCTH UX JBUKECHHUS.

2. 3Be3anbiii nepuo oopamenns FOnmuTepa Bokpyr Comnia cocrasiser 12 ner. KakoBo cpemnnee
paccrostnue oT FOmmrepa no CosHiia.

3. Onpenenuth adenuitHOE PACCTOSHHE acTepouaa MHHCK, eciau OOJbIias MOJIyoCh OPOHTHI
paBHa 2,88 a.e, a skciieHTpucuret 0,24.

4. Cuutas opobutsl 3emi 1 Mapca KpyroBbIMU, pacCunuTaTh OOJIBIIYIO MOIYOoCch OpOUTH Mapca.
[Tepuox o6pamennst Mapca Bokpyr Cousnia B 1,87 paza 6obIie 3emin.

5. Ompenenute nepurenniiHoe paccrosinue actepounaa Mkap, ecnu 0oubliasi MoJiyock ero OpOUThI
paBHa 160 MiH. KM, a KciieHTpucuTeT coctapisieT 0,83.

6. OTHolLIEHHE KBaIpaTOB MEPHOJ0B OOpallleHus IByX IJIaHET paBHO 8. UeMy paBHO OTHOIIEHUE
OOJIBIINX MOTYOCEH ITUX IUIAHET

7. CnyTHHK, 3amylIeHHbIA Ha opOuTy 3emiu, uMmen nepureit 228 kM (mepurenwii), a anoreit 947
kM (adenuit). OnpenenuTs OOIBIIYIO MOIYOCh.

8. Ompenenure maccy Ilmyrona (B Maccax 3eminu) myreM cpaBHeHHs cucTembl «l[lmyton -
Xapon» ¢ cucremoii «3emis - Jlynay, ecnu Xapon orctout ot Ilnyrona Ha paccrosuuu 19,7 TeiC. KM
u oOparmtaercs ¢ nepuoaomM 6,4 cyrok. Maccel JIlynsl u XapoHa cuuTaiiTe IpeHeOpeKuMo MalbIMU IO
CPaBHEHMIO C MacCaMU IUIaHeT.

9. Komera lannes umeer skcuentpucurer e=0,967 u nepuon oOpamieHus 76 ner. Onpeaenute
OOJIBIIYIO TIOTYOCh OPOUTHI, IEPUTETHHOE U adeIbHOE PACCTOSTHUSI KOMETHI.

Kpurepun oueHuBanus

Ouenka 5 craBurcs 3a paboTy, BHITOTHEHHYIO ITOJTHOCTHIO 0€3 OIMMOOK U HEAOYETOB.

Ouenka 4 craButcs 3a paboTy, BHITOTHEHHYIO TOTHOCTHIO, HO TIPY HAJIWYNH B HEl He Ooiee omHOW Herpy0oil OMmmOKN u
OJIHOTO HeJloueTa, He Ooyee TpeX HeZ0UeTOB.

Onenka 3 craBuTCA, €clM YYE€HWK NPABWIBHO BBHIMOJIHWI He MeHee 2/3 Bcell paboThl WM AOMyCTHI He Oonee OxHON
rpy0oii ommOKM M JBYyX HEIOYETOB, HE Oojyee OAHOW rpy0Oi M OgHOW HerpyOol ommOKH, He Oojee Tpex HerpyobIx
OIIMOOK, OTHON HErpyOoil OMMOKY 1 TPEX HEOYETOB, IPH HATMYNH YETHIPEX-TISTH HEJJOUETOB.

Ounenka 2 CTaBUTCS, €CIHM YMCIIO OMIHMOOK M HEJOYETOB NPEBHICHIIO HOPMY JUIS OLEHKH 3 WIM HPaBHILHO BBIOIHEHO
MeHee 2/3 Bceii paboTsI.
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IIpakTnueckas padora Ne3 «MaJbie Tes1a CoJIHEYHOI cUCTeMbD)

1. 1. Acreponasbl

Marnsle MIaHeThl, WM acTEpPOHbl, B OCHOBHOM OOpamiaiTcs Mexay opbutamu Mapca u
IOnmutepa u HEBOOPYKEHHBIM TIJ1a30M HEBUAUMEIL. [lepBas manas ranera Obuia oTkpbeiTa B 1801 1.,
Y TI0 TPAJMIIMK €¢ Ha3BaJU OJIHUM M3 UMEH IpeKo-puMcKoil Mudosoruu - [Jepepoii. Bckope Obun
HalJEeHbl U JIpyrHe Maible IUIaHeTbl, Ha3zBaHHble [lannaoa, Becma u FOnona. C npuMeHeHHEM
dororpaduu cTamu OTKpPBIBAThH Bce Oojiee ciadble actepouabl. B HacTosee Bpemst U3BeCTHO Ooiee
3000 acrepounoB. Ha npoTspkeHnH MUJUIMAPAOB JIET aCTEPOU/IbI BPEMS OT BPEMEHHU CTaJIKUBAIOTCS
apyr ¢ apyroM. Ha 3Ty MBICIH HaBOJHUT TO, YTO DSl aCTEPOMIOB MMEET HE IapooOpaszHyro, a
HenpaBwiIbHYIO Gopmy. CymMMapHas macca acTepOHJIOB OlleHHBaeTcsi Bcero jmmb B 0,1 macce
3emuin.

Camplit sipkuit actepous - Becra He ObiBaeT sipue 6-i1 3Be3qHON BenuuuHbl. CaMblil KpYITHBIH
acrepouna - llepepa. Ero muamerp oxosio 800 xm, m 3a opOutoit Mapca naxe B CHIbHEHITHE
TEJIECKOTIBl Ha CTOJh MaJOM JIUCKE HUYEro HeNb3s paccMoTpeTb. Camble MEJKHE W3 M3BECTHBIX
acTepoMI0B UMEIOT AMAMETPhl JIUIIb OK0JIO KuioMmerpa (puc. 56). KoneuHo, y actepouoB HET
arMocgepsl. Ha HeOe marnble TUIaHeThl BBITJBIIAT KaK 3BE3/bI, OTUYETO WX W HA3BAIU aCTEPOHIAMH,
YTO B MIEPEBOJIC C JPEBHETPEUECKOro O3Ha4aeT "3Be3m0moA00HbIe". OHM 00J1aal0T XapaKTePHBIM
U TUTAaHET TeTNeo0pa3HbIM IepeMenieHueM Ha (oHe 3Be3gHoro Heba. OpOHWTHI HEKOTOPHIX
acTEepOUIOB UMEIOT HEOObIUaitHO OOJIBIITHE SKCIICHTPUCUTETHI. BellecTBHE ATOTO B IEPUTEINN OHU
noaxoaaT k ComnHity Ommxe Mapca u 3emiu, a Mkap - 6mmke, uem Mepkypuit (puc. 57). B 1968 1.
Wxap npubmusmics k 3emie Ha paccTosHne MeHee 10 MITH. KMJIIOMETpPOB, HO €r0 HHUYTOXHOE
MPUTSHKCHHE HUKAKOTO BIUSHHUSA Ha 3eMIIF0 HE MMeNo. Bpemsi oT BpeMeHH OJIM3KO MOIXOMAT K
3emsie ['epmec, DpoT U Ipyrue Majble MIAHETHI.

< ——1 KM — =

Puc. 56. Pazmep 00HO20 U3 HAUMEHbUIUX U3BECIMHBIX ACMEPOUAO8 8 CPAsHeHUU cO 30anuem MI'Y
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Puc. 57. Opbumor nexomopwix acmepouoog ¢ OONLWUM IKCYSHMPUCUMEMOM OpOUm
HoBeie acrepouapl OTKpbIBalOT e€xerofHo. IlepBooTkpbiBaTenb HMMEET MpaBO Ha BBIOOD
Ha3BaHUA OTKpBITOfI UM IITIaHCTBI, KOTOPOC 3aTEM YTBCPKIAACTCA MCKIAYHAPOAHBIM KOMHUTCTOM.
anIe BCCTO acTeponaaM MpHCBAMBAOT MMCHA H3BCCTHBIX YUCHBIX, I'€POCB, ]IeﬂTeHeﬁ HUCKYCCTBaA.
Tak, B 1978 r. ObUT OTKPBIT acTepou]l, MOTYUYHUBIIMNA MO37HEE UM BopoHneenuss B 4ecTh aBTOpa
HACTOSIIETO yueOHHUKA.
2. 2. Boimmabl U MeTEOPHUTHI

Bonunom HazpIBaeTcsl JOBOJIBHO PENKOE SBIIEHUE - JIETSIIUN Mo HeOy OTHEHHBIN map (puc.
58). DTO siBIeHHME BBI3BIBACTCS BTOPKEHHEM B IUIOTHBIC CIIOM aTMOC(Epbl KPYIHBIX TBEPIBIX
YacTHIl, Ha3bIBa€MBIX METEOpPHBIMU TelaMH. JIBurascb B arMocdepe, dYacTHlla HarpeBaercs
BCJICJICTBUE TOPMOJKCHUS M BOKPYT Hee 00pazyeTcs oOIMpHas CBETSIMIAsICs 000JI0YKa, COCTOSIIAs
U3 ropsAYuX ra3oB. bomuapl 4acTo MMEIOT 3aMETHBIN YIJIOBOM nuamMeTp W ObIBAlOT BHUJHBI JaXKe
nHeMm. CyeBepHble JIOAM TPUHHMMAIM TaKWe OTHEHHbIE MIaphl 3a JIETAIUX JPAaKOHOB C
orHeplmamed nactbio. OT CHJIBHOTO CONPOTUBIEHHUS BO3JyXa METEOPHOE TEJI0 HEepeIKo
packanbIBaeTCsi U ¢ TPOXOTOM BbINAJaeT Ha 3eMJII0 B BUJAE OCKOJKOB. OCTaTKU METEOPHBIX Tell,
yIaBIlke Ha 3eMJII0, Ha3bIBAIOTCS METEOPUTAMH.

Puc. 58. Ilonem 6onuoa

MeTeopHoe TCJI0, HMCIOLIICC HC60.TH:>H_H/IC pasMepbl, HWHOTJAa LOCIMKOM HCHApACTCAd B
aTMOC(l)epe 3emiu. B 6OJ'ILH_H/IHCTBC CJIy4acB €ro Macca 3a BpeMs IOJIETa CUJIBHO YMCHBIIACTCA U
a0 3emiun JOJICTAIOT JIMIIIb OCTAaTKH, O6BI‘IHO YCIICBAOIHE OCThITh, KOT'/Ja KOCMUYCCKAasA CKOPOCTb
YK€ mnoramicHa COIIPOTUBIICHUEM BO3JyXa. I/IHOFI[a BhIIIaacT I.[eJIBIﬁ MeTeOpHTHBIﬁ JOXIb. HpI/I
MOJIETe METEOPHUTHI OIUIABJISIFOTCS W TOKPBIBAIOTCS YepHOW Kopoukoi. OJMH TakoW '"depHBIH
KaMeHb'" B Mekke BACJIAH B CTCHY XpaMa U CIIYKHUT IIPEAMCTOM PECIUTUO3HOI'O ITOKJIOHCHH.

3BecTHBI TpUu BHUJAA MCTCOPUTOB: KAMCHHBIC, KCJIC3HBIC (pI/IC 59) N XKCJIC30-KaMCHHBIC.
I/IHOT,Z[a MCTCOPUTBI HAXOIAT 4YCPE3 MHOI'0 JICT IIOCJIC UX TTaACHUA. OCOGCHHO MHOT'O HaﬁHeHO
JKCJIC3HBIX MCTCOPHUTOB. B CCCP MCTCOPUT - CO6CTBCHHOCTL rocyaapCtBa U NOMJICKUT CHAYUC B

32



HayyHble YUpexJeHus i u3ydeHus. [lo conaepkaHuio pajMOaKTUBHBIX 3JIEMEHTOB M CBMHIIA
ONPEEISAI0T BO3pAacT METEOPUTOB. OH paziInyeH, HO CaMbl€ CTapble METEOPUTHI UMEIOT BO3pacT 4,5
mipa. ner. HekoTtopble Hambojiee KpyNHbIE METEOPUTHI IMpHU OONBIION Kparep H 00pa3yroT
METEOPUTHBIE KpaTepbl, HalOMHMHampImKe JyHHble. CaMmblii OOJBIION KpaTep M3 XOPOIIO
coxpanuBmuxcsi Haxoautcs B Apusone (CIIIA) (puc. 60). Ero muamerp 1200 m u riryobuna 200 m.
DTOT Kparep BO3HUK, MO-BHIUMOMY, okojio 5000 met Hazan. HaiimeHsl cienbl eme OONBIIUX U
0oJiee IPeBHUX METEOPUTHBIX KpaTrepoB. Bce MeTeoputs! - 310 wieHbl COTHEUHON CHCTEMBI.

N sdaa

Puc. 59. XKenesnwiii memeopum

~ R T g
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e - O et -

Puc. 60. Apuszonckuii memeopummwiii Kpamep

Cyns mo ToMmy, YTO OTKPBITO HEMAJIO MEJKHX acTEPOUJIOB, MepeceKaromx opouty Mapca,
MOXHO AyMaTb, YTO MCTCOPHUTEI - 3TO OCKOJIKM TEX aCTCPOHUIO0B, KOTOPBIC IMEPCCEKAIOT Op6I/ITy
3eMiIn. CprKTypa HEKOTOPBIX METCOPHUTOB CBHUACTCIIBCTBYET O TOM, YTO OHH IIOABEPrajincChb
BBICOKMM TEMIICpaTypaM MW JaBJICHUAM H, CJICAOBATCIIBHO, MOIJIM CYHIECTBOBATb B HEApax
pa3pyIIMBIICHCS TIAHETHI MU KPYITHOTO acTepoua.

B cocrase MCTCOPHUTOB 06Hapy>KCHO S3HAYUTCJIbHO MCHBIICC 4YHCIIO MHUHEPATIOB, YEM B
3CMHBIX TOPHBIX ITOPOAAX. 39T10 CBUACTCIIBCTBYET O IPUMUTHBHOM XapaKTEPE MCETCOPUTHOI'O
BCIIICCTBA. O,Z[HaKO MHOTHUC MHUHCPAJbI, BXOJJANIUC B COCTAaB MCTCOPUTOB, HC BCTPCHAIOTCA Ha
3eMire. HaHpI/IMep, KaMCHHBIC MCTCOPUTBI COACPIKAT OKPYIJIBIC 3C€PpHA - XOHIPHI, XUMHYECKUHI
COCTaB KOTOPBIX IIOYTH HACHTHYCH C COCTABOM COJ'IHI_[a. OT10 Haubolee APCBHCC BCUICCTBO HACT
CBCICHHSA O HAYAJIBHOM 3TalIc Q)OpMHpOBaHI/IH miaHeT CoJIHEYHOH CUCTEMBI.

3. 3. KomeTnl. IX OTKpBITHE U IBHKEHHE

Haxonsce B mpoctpancTse Branu oT CosHIA, KOMEThl UMEIOT BUJI OUYEHb CJIA0bIX, Pa3MBbITHIX,
CBETJIBIX MATEH, B IIEHTPE KOTOPBIX HaXxoAUTCS sipo. OueHb APKUMHU U "XBOCTATBIMU" CTAHOBSITCS
JMIIb T€ KOMEThI, KOTOPbIE MPOXOJIAT cpaBHHUTENbHO Onu3ko oT ComHua. Bun xomersl ¢ 3emiu
3aBHCUT TaKXe M OT PacCTOSsIHUA JI0 Hee, yriioBoro paccrosiHus ot ConHua, cBeta JIyHBI M T. 1.
bonbumime koMmeTbl - TyMaHHble O0pa3oBaHHs C [UIMHHBIM OJ€HBIM XBOCTOM - CUHUTAJIUCh
BECTHMKAMM pa3HbIX HecuacTui, BOWH u T. 1. Eme B 1910 r. B napckoit Poccun ciyxunmu MosieOHsI,
9TOOBI OTBECTH "0O0XUif THEB B 00pa3e KOMETHI".

Briepssie Y. Hbl0TOH BRIUMCITIII OPOUTY KOMETHI U3 HAOMIOACHUN ee repeMerieHus Ha GoHe
3Be3/1 U yOeaUsICs, 4TO OHa, MOJA0OHO IulaHeTaM, JApuranack B COMHEYHOH cucTeMe Mo/ AeHCTBHEM
Tsarorenust Conuana. Ero coBpeMeHHMK, aHTImiicKkui ydeHnsrd J. [annetl (1656-1742), BerunciuB
OpOUTHI HECKOJBKUX MOSBISABIIMXCA paHee KOMeT, mpeanosioxui, yro B 1531, 1607 u 1682 rr.
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HaOroanach OJHA W Ta K€ KOMETa, NMEepHOJMYecKH Bo3Bpamatomiascs K CONHIYy, U BIEpBBIC
npenckazan ee mosieiuerne. B 1758 r (uepe3 16 mer mocme cmepru [amnes), kak U ObLIO
IpeJcKa3aHo, KOMeTa ASHCTBUTEIHHO MOSABUIIACh U TIOIy4niIa Ha3BaHue koMeTsl ["amtes. B adenun
oHa yxoauT 3a opOuty HentyHna (puc. 61) u uepe3 75-76 jieT BHOBb BO3BpallaeTcsi K 3emiie U
Conuuy. B 1986 r. ona cHoBa mpoiia Ha KpaTtuyaiiem paccrosHuu ot CosHua. Ha Berpeuy ¢
KOMETOH BIIEpBbIC OBUIM HAIpaBJICHBl ABTOMATHUECKHE MEXKIUIAHETHBIC CTaHIIMH, CHA0)KEHHBIC
pa3IMYHOM HAYYHOU anmaparypom.

Puc. 61. Opoumut komem I annes u duke

Komema annes (saneapw 1986 2.). Buden uznom xeocma noo éosoeticmeuem coaneuo2o éemPa ¢ maznummnom none Connya.
(@omoepadghusi nonyuena na gvicoxozoproii cmanyuu (gicoma 2800 m) Kazaxcroii obcepsamopuu.)

Komera T'amnes oTHOCHTCS K YHUCIY nepuoouyeckux komem. Temepb H3BECTHO MHOTO
KOPOTKOTIEPHOINYECKIX KOMET C MEPUOJaMu 00paIieHus oT Tpex (komema DHKe) O JECSTH JIeT.
Ux adenun nexar okoino opobutsl lOmnwurepa. Ilpubmmxkenue xkomer K 3emiie M UX Oyayliuii
BUAMMBIN TyTh 1O HEOy BBIYKMCIISIOT 3apaHee ¢ OOJIBIION TOYHOCTBI0. Hapsiay ¢ 3THM eCcTh KOMETHI,
JBHUTAIOIIMECS TI0 OYEHb BBITAHYTHIM OpOUTaM ¢ OOJNBIIMMHU MEpuoJaMu oOpamieHus. Mbl
NPUHUMAaeM MX OpOMTHI 3a mapalboiibl, XOTS B JICHCTBUTEIBLHOCTH OHHM, MO-BUAUMOMY, SIBIISIFOTCS
OYCHb BBITSHYTBIMH JJUIAINICAMH, HO Pa3IM4UTh, 3TH KPUBBIC, 3HAS JHIIb MBI OTPE30K ITyTH
komeT BOiM3M 3emuin U CoJHIA, HeJIerko. BoJbIIMHCTBO KOMET HE UMEIOT XBOCTa M BU/HBI JIUIIb B
TEJIECKOTI.

Kaxplif o MosBIAIOTCS CBEJECHUS 00 OTKPHITHM HECKOJIBKMX HEM3BECTHBIX paHee KOMET,
KOTOpBIE IMOJIy4aroT Ha3BaHUE MO (aMUIMM OOHAPYXKHBILEro MX ydyeHoro. B karamoru 3aHeceHO
OKOJIO THICSIYM HAOMIOJABIINXCSA KOMET.

4. 4. ®usuyeckasi NpUPoOIa KOMeT

Manenbkoe AAPO AUaMCETPOM B NOJHA KUJIIOMETPA SABJISACTCA €IMHCTBEHHOM TBCpI[Oﬁ 4acCTbIO
KOMCTbI, U B HCM IIPAKTHUYCCKU COCPCAOTOUCHA BCA €€ Macca. Macca Komer KpaﬁHe Majla Hu
HHUCKOJIbKO HE BJIMSET Ha JIBMOKCHHE ILTaHeT. IlmaHeTsl ke MMPOU3BOIAT OoJbIIIME BO3MYILICHUS B
JABHKCHHUHN KOMCT.
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Snpo KOMETHI, MO-BUIUMOMY, COCTOUT W3 CMECH IBUTMHOK, TBEPIBIX KYCOUKOB BEIIECTBA U
3aMep3IIMX ra3oB, TAKWX, KAaK YIJIEKHCIBIA Ta3, aMMuak, MetaH. lIpu mpuOImKeHHH KOMETHI K
ConHIly SIpO TMPOTrpeBacTcs M W3 HEr0 BBIACISIOTCA Tra3bl W MblUIb. OHHM CO3JAIOT Ta30BYIO
000JI0YKY - TOJIOBY KOMETHI. ['a3 U mbLIb, BXOSIINE B COCTAB TOJIOBBI, O] ICHCTBHEM JABICHHS
COJTHEYHOTO M3JIYYEHHUS M KOPIYCKYJSPHBIX MOTOKOB OO0pa3ylOT XBOCT KOMETBI, BCerja
HaIPaBJIEHHBIN B CTOPOHY, NPOTUBONOI0KHYI0 ComnHIly (puc. 62).

Puc. 62. Xsocm komemor pacmem ¢ npubausicenuem ee k Connyy u écezoa nanpaeier om Coanya
Yem 6mmxe k ConmHIly MOJXOAUT KOMETa, TEM OHA Sipue U TeM JJIMHHEE €€ XBOCT BCIIE/ICTBUE
OoJbIllero ee OOJIY4eHHS W MHTCHCHBHOTO BBIZICNIEHUs ra3oB. Yarie Bcero oH MpsSMOM, TOHKHUH,
CTpyHuaThlii. Y OOJBIIMX U SPKUX KOMET MHOI/a HaOJI0AaeTcs IIMPOKHUM, M30THYTHI BeepoMm
xBocT (puc. 63). HexkoTtopble XBOCTBI JOCTUTAIOT B JIMHY paccrosiHus oT 3emun ao ConHia, a
rojioBa KomeTsl - pazmepoB Connna. C 0 ynanennem ot CoJHIA BUJA U IPKOCTh KOMETBI MEHSIOTCS
B 00paTHOM MOPSJIKE U KOMETa NCYe3aeT U3 BUJa, TOCTUTrHYB opoutsl FOnuTepa.

Pu. 63. @omozpau;z KoMembL MKOCCZ 1957 2.

CrnexkTp TroJOBBI M XBOCTa KOMETbl HMeEET OOBIYHO SIPKHE I0JIOCHI. AHAQJIN3 CIEKTpa
IIOKa3bIBAET, YTO I0JIOBA KOMETHI COCTOUT B OCHOBHOM U3 IapOB yIJIepoJia U I1aHa, a B COCTaBe ee
XBOCTa UMEIOTCS MOHM30BaHHBIE MoJIeKybl okcuza yriepona (II) (yrapuoro rasa). Crextp sapa
KOMETBI SBJISIETCS KONMEH COJHEYHOIO CHEKTpa, T. €. AP0 CBETUTCS OTPAKEHHBIM COJIHEYHBIM
CBETOM. [ 0JI0Ba U XBOCT CBETATCS XOJIOJHBIM CBETOM, MOTJIOIIAs U 3aTEM Mepeu3ilydasi COTHEUHYIO
SHEPruIo (3TO pa3sHOBUAHOCTH (QuyopecueHuuun). Ha paccrossaun 3emmn ot CosiHIla KOMeTa He
ropsiuee, yem 3emJisl.

Beigatomuiicss pycckuit  yuenbiit ®. A. bpemuxun (1831-1904) paspabortan crnoco6
ONpeNieNieHusl 10 KPUBHU3HE XBOCTAa CHJIBIL, JeHCTBYIomed Ha ero uactuubl. OH yCTaHOBMI
KJIacCU(UKAIIMI0 KOMETHBIX XBOCTOB U OOBSCHWII PsAJ HAOMIOAAeMBbIX B HUX SIBICHHH Ha OCHOBE
3aKOHOB MEXaHWKH U (HU3UKU. B mocnenHue rofpl cTajlo SCHO, YTO ABMXKEHHE I'a30B B MPSIMBIX
XBOCTaX W MW3JIOMBI BBI3BAHBl B3aMMOJEHCTBHEM HMOHU30BAHHBIX MOJIEKYJ1 Ta30B XBOCTa C
HAJIETAIOIUM Ha HUX MOTOKOM 4YacTUIl (KOPIycKyin), JeTsmux oT CoJHIa, KOTOPbI Ha3bIBaIOT
COJIHEYHBIM BeTpoM. Bo3zielicTBHE COTHEYHOro BeTpa Ha MOHBI KOMETHOTO XBOCTA IMIPEBOCXOIAT MX
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nputsbkenne CoOJHIEM B ThICAYM pa3. YCWIEHHE KOPOTKOBOJHOBOH pamuanuu ConHua u
KOPIYCKYJIIPHBIX TOTOKOB BBI3bIBACT BHE3AITHBIC BCIBIIIKHA SIPKOCTH KOMET.

W B Hame BpeMsi HHOTJJa CPEIN HACEJIEHUS BBICKA3bIBAIOTCS OTIACEHUS, YTO 3€MJISI CTOIKHETCS
¢ kometoi. B 1910 r. 3emuis npouuia ckBo3b XBOCT KOMETHI ['aies, rje ectb yrapHsiii ra3. OnHako
€ro MPUMECh B MPU3EMHOM BO3JlyXe HE yIAIIOCh OOHAPY)KUTh, TaK KaK JJa’Ke B TOJIOBE KOMETHI I'a3bl
Ype3BbIYaiiHO pa3pekeHbl. CTONKHOBEHHE 3eMJIM C SIIPOM KOMETHl KpalHe MajoBEpOsiTHOE
cobbiTe. Bo3MoOxHO, Takoe cToilkHOBeHHE HaOmomanoch B 1908 r. xak magenue TyHrycckoro
meteopura. [lpu 3TOM Ha BBICOTE HECKOJIBKMX KHJIOMETPOB IPOM3OIMIET MOIIHBIA B3PHIB,
BO3JIyIIIHAs BOJIHA KOTOPOTO MMOBAJINJIA JIEC HA OTPOMHOM TUIOIIA N,

5.
6. 5. MeTeopsl U MeTeOpPHbIE MOTOKH

JlaBHO 3aMe€YeHO, YTO siApa MEePUOTMUECKUX KOMET MCTOIIAIOTCS, ¢ KaXXIbIM 000pOTOM OHHU
cBetAaTcs Bce ciabee. He pa3 Habmomanock JeieHne KOMETHBIX s/iep Ha 4acTH. DTO pa3pylIeHHE
MIPOU3BO/INIIH JINOO COJTHEUHBIE TMPHIIUBBL, TMOO CTOJIKHOBEHHS C METEOPUTHBHIMU Tenamu. Komera,
OTKpPBITAsi YEIICKUM yueHbIM buaioii emie B 1772 1., HaOr0Aanack Mpyu MOBTOPHBIX BO3BPAIICHUSIX
¢ cemwieTHUM mepuogoM. B 1846 1. ee sapo pacmanioch, U OHA MpeBpaTUiIach B JBE cialObie
KOMETBI, KoTopble Tiocsie 1852 r. He Habmonanuck. Korga B 1872 r., mo pacyeram, UCUE3HYBIIINE
KOMETBI JIOJDKHBI OBLITH TTPOUTH BOJIM3H 3eMJTH, HaOMIOAaJICs 0K b "manamux 38e31". C Tex mop
27 HOSIOpS 3TO SIBIICHHE TOBTOPSETCS €XETOJHO, XOTs W MeHee 3(pQekTHO. Meskue TBepible
YaCTHYKH PaCIaBIIETOCs spa ObIBIIEH KOMEThI BBl pacTSHYIUCH BIOJb e¢ opOuTHI (puc. 64),
U, Korza 3eMils TIepecekaeT uX MOTOK, OHHU BIIETAIOT B €e atMocdepy. DTH YaCTHUKU BBI3BIBAIOT B
aTMocdepe sIBJICHHE METEOpPOB U IMOJHOCTHIO pa3pylIatoTcs, He AojeTast 10 3emin. M3BecteH psn
JIPYTUX METCOPHBIX IMMOTOKOB, MIMPHUHA KOTOPHIX, KaK MPABUJIO, HEU3MEPHMO OOJIbIIe, YeM pa3Mep
MOPOAMBILHUX HX SIAEP KOMET.

Puc. 64. Cxema npespawjenust pacnadaroue2ocs 10pa KoMemvl 6 HOMOK MeMmeoPHbIX 4acmuly

C xomeroit ["anmnest cBsi3aHbl 1Ba METEOPHBIX MOTOKA, OJWH U3 KOTOPHIX HAOIIOJaeTCa B Mae,
Jpyroi - B HOsIOpe.

dotorpadupys myTh OJHOTO M TOTO K€ METeopa Ha 3BE3JHOM HeOe, KaK OH MpOeLupyeTcs
JUid HaOmojaTenel, oTcTosmux Apyr oT apyra Ha 20-30 kM, ompeAensioT BHICOTY, HA KOTOPOU
nosiBuiica Mereop. Harie Bcero METeopHbIe Telna HauMHAKT CBETUThbcs Ha BbicoTe 100-120 kM u
MOJHOCTBIO HCMApAIOTCS yke Ha BbicoTe 80 kM. B MX cmekTpax BUAHBI SIPKHE JIMHUU JKEJe3a,
KaJbliMs, KpeMHUsI U JAp. M3ydeHue CHeKTpOB METEOPOB IMO3BOJISAET YCTAHOBUTh XUMUYECKHUM
COCTaB TBEPHABIX YACTHII, MOKUHYBIIUX SAPO KoMmeThl. DoTorpadupys MmojaeT Mereopa KaMmepoi,
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00BEKTHB KOTOPOH MEPEKPHIBACTCS BPALIAIOIIMMCS 3aTBOPOM, HOJIYYaIOT MPEPBIBUCTBHIN CIEM, 10
KOTOPOMY MOKHO OLIEHUTh TOPMOKEHHE METEOPA BO3AYXOM.

Macca MeTeopHBIX Tel - MOPsIIKa MUJIUTPAaMMOB, a pa3Mep - J0Ju MUJUIMMeETpa. BeposTHo,
METEOPHBIE TeJIa - 3TO MOPUCTHIE YACTHULIbI, 3aII0JHEHHBIE KOMETHBIM JIbJIOM, KOTOPBIH HCIIapsSeTCs
IIEPBBIM.

VYnaercs onpeaeauTb U CKOPOCTb METEOPOB. MeTeopHbIe TeNa, TOTOHSIOUUE 3EMIII0, UMEIOT
CKOPOCTH, C KOTOPBIMHU OHH BJIETAIOT B aTMOCdepy, He MeHee M km/c, a Jersime HaBcTpedy 3emiie
- 1o 60-70 xm/c.

Ilooymaiime, nouemy MUHUMANbHAA U MAKCUMANLHASL CKOPOCMU 6CMPeEYU MEmMeOPHbIX meil C
3emnett umerom umMeHHO MaKue 3HAYeHUsL.

PackanenHble rasbl, OCTaBJISIEMbIE METEOPHBIM TEJIOM, OOpa3ylOT CBETAIIMICS Clel.
MeteopHas yacTulla Ha CBOEM IyTH MOHU3YeT Bo3ayX. Ciesl 3 MOHU30BAaHHOIO BO3/1yXa OTpaXKaeT
PaZvoOBOJIHBL. DTO MO3BOJIMIO IPUMEHHUTH JJIs U3YUYEHUSI METEOPOB PaHOIOKATOP.

MeTteopsl MHOTAA KaXKyTCsl BBUIETAIOIIMMU M3 HEKOTOpOM oOnacTh Ha HeOe, Ha3bIBaeMOU
paZaHTOM METEOPHOTo MoToKa (puc. 65). D10 3¢pdext nepcnextussl. Ilytn MeTeopoBs, NeTAIMX
[0 MapajuleIbHbIM HaIpaBlIE€HUSAM, Oyaydd TPOJOJIKEHBI, KaXYTCS CXOIAIIMMMCS BIAIH, Kak
penbehl JKene3Hol noporu. Paguant HaxoquTcst Ha HeOe B TOM HalpaBiICHUH, OTKY/a JIETAT JaHHbIE
METEOpHbIe Tena. BesAkuil paguaHT 3aHMMAET OIpe/eleHHOE TIOJI0OKEHHE Cpeld CO3Be3Auil u
y4acTBYET B CyTOUYHOM BpauieHuH Heba. [lonoxenune paananTta onpenenser Ha3BaHue METEOPHOTO
notoka. Hanpumep, mereopsl, Habmonatoniuecst 10-12 aBrycra, paguaHT KOTOPBIX HaXOJTUTCS B
co3Be3uu [lepces, Ha3pIBaOTCS MepCcenaaMH.

Puc. 65. /losicob memeopos uz paduanma. dghpexm nepcnexmuavl

Saganuga:

1. Tocne 3axona ComnHila Ha 3amaje HaxogUTcs komeTa. Kak OTHOCUTENbHO TOpPH30HTA
HaIpaBJICH €€ XBOCT?

2. KakoBa Goutbiiast ocb opOUTHI KOMETHI ["aies, ecim nepuos ee odparnieHus 76 ner?

3. Kak MOXHO 0Ka3aTh, YTO JEMCTBUTENHHO 3BE3/bl C HEOA HE MagaroT?

4. bonun, 3ameueHHbId Ha paccrossHuu 0,5 kM OT HabmrOAaTens, UMeNl BUAWMBIN JUCK BABOE
MeHbIIIe TyHHOTO. KakoB ObLT €ro JeiiCTBUTENbHBIN quamMeTp?

5. MoxeT M KoMeTa, MepuoaAnYecKd Bo3Bpaiiasch k CONHIy, BEUHO COXPaHSTh CBOM BHUJ
HEU3MEHHBIM?
Kpurepun oueHuBanus
Ouemca 5 craBuTcs 3a paGOTy, BBITTOJTHCHHYHO ITOJIHOCTBIO 0e3 ommnooK U HCIO04YCTOB.

Ouenka 4 craButcs 3a paboTy, BBITIONHEHHYIO MTOJTHOCTBIO, HO TIPH HAJIWYHU B HEH He Ooniee oHON HerpyOol OMMOKH U
OJIHOTO HeJloueTa, He Oonee TpeX HeJJ0UETOB.
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Onenka 3 craBuTCA, €CIM YYCHHWK NPABWIBHO BBHINMOJIHWI He MeHee 2/3 Bcel paboThl WM JIONMYCTWII He Ooliee OmHOM
rpy0oii ommOKM M JBYX HEIO4YeToB, He Ooinee omHOW TpyOoi M omHOW HerpyOoil ommOku, He Oosiee Tpex HerpyObIx
OIIMOOK, OHOW HErpy0oil OMMOKY U TPEX HEIOYETOB, IPH HATMYNH YETHIPEX-TISTH HEJJOUETOB.

Onenka 2 CTaBUTCS, €CIHM YUCIIO OIIMOOK M HEJOYETOB INPEBHICHIIO HOPMY JUIS OLEHKH 3 WM HPaBHILHO BBIOIHEHO
MeHee 2/3 Bceit paboThl.

IIpakTnuyeckas padoraNed «Pemienne 3a1a4 Ha 3aKOH cMelleHUs: BuHa U 3aKkoH
Credana-boabumanay

1. UccnenoBanue crnekrpa usnydeHuss CoOJHIA IMOKa3blBAE€T, YTO MAKCHMYM CIEKTPAJIbHOM
IUIOTHOCTH OHEPreTHYECKOW CBETUMOCTH COOTBETCTBYET JUIMHE BOJNHBI A, ~5-107 M.

[Tpunumast CouiHile 3a aOCOIOTHO YEPHOE TEJIO OMPEACIUTD: a) YHEPTETUUECKYI0 CBETUMOCTD
Connua; 0) motok sHepruu, uznydaemblii ConHIIEM; B) Maccy JIEKTPOMAarHUTHBIX BOJIH,
n3mydaeMbix COJTHIIEM 33 OJTHY CEKYHJTY.

2. JInvHA BOJIHBI, HA KOTOPYIO MPUXOIUTCS MAKCUMYM SHEPTHH B CIIEKTPE M3ITy4eHHUsT aOCOITIOTHO
yepHOro Teaa An = 0,58 Mrm. OnpenenuTh CIEKTPATbHYIO IJIOTHOCTh €. SHEPreTUYECKOM
CBETUMOCTH, PACCUYMTAHHYIO HA HHTEpBaJe JIHH BOJH 1) AA = 1 M; 2) AL = 1 HM, BOTH3H A,

3. Omnpenenuts TemnepaTypy CosHIa, eci Ha 1 cM? TIOBEpPXHOCTH 3eMiIM MocTymaeT 3a 1 MuH 8
JIx sHEprum.

4. Tlotox »HepruM, M3Iy4aeMOW W3 CMOTPOBOTO OKOIIKA IUIaBWIbHON meun, @ = 34 BrT.
OnpenenuTh TeMIIepaTypy MedH, eCIU TUIONTAIb OTBEPCTHS S = 6 cM2,

5. KakoBa momkHa OBITh TeMrepaTypa aOCOJIOTHO YEPHOTO Tejla, YTOObl MaKCHUMyM
CHEKTPAJIbHOM TJIOTHOCTU SHEPreTUYECKON CBETUMOCTH MPHUXOJIWJICS Ha KPACHYIO TPaHUILY
suauMoro crekrpa (7,6 - 107)? Ha ¢uonerosyio (3,8 - 107 m)?

6. B kakux oOnacTax crekTpa Jiexar JUIMHBI BOJH, COOTBETCTBYIOIINE MAKCUMYMY CHEKTPaIbHOM
IUIOTHOCTH JHEPreTUYECKONW CBETUMOCTH, €CIIH HMCTOYHMKOM CBeTa CIOyXuT: 1) crmpaib
AIIEKTPHYCCKON JIAMIIOYKH (T = 3000 K); 2) nosepxuocts Comnia (7 = 6000 K); 3)
atomHas 6om6a B MoMeHT B3pbiBa (7 = 107 K)? M3nydeHue cuutath ONU3KUM K H3ITY4EHUIO
abCOIIOTHO YEPHOTO Tea.

Kpurtepuu onenuBanus

Ouenka 5 cTaBuTCs 32 pabOTY, BBIOJIHEHHYIO TIOJIHOCTBIO 0€3 OIIMOOK U HEI0UETOB.

Ouenka 4 craButcs 3a paboTy, BBIIOTHEHHYIO MOMHOCTBIO, HO TIPH HAJWMYWUN B Hel He Ooiee OXHON HerpyOoit
ommOKH U OAHOTO HeJo4YeTa, He Ooee Tpex HeJOYEeTOB.

Ouenka 3 cTaBUTCSs, €CIIM YYCHHUK TPABIIBHO BBIMONHUI HE MeHee 2/3 Bceil paboThl WK JOMyCTHI He Oonee OHOM
rpy0oii omuOKK M IBYX HEJOYETOB, HE Oosiee OAHOM rpy0oil u oqHOI HerpyOoi ommOKku, He Oonee Tpex HerpyObIX
ommOOK, OHOM HerpyOol OIIMOKK U TPeX HEOYETOB, IPH HAIUYUH YETHIPEX-TISTH HEI0YETOB.

OueHka 2 CTaBUTCH, €CIIHM YHUCIIO OMMOOK M HEZ0YETOB MIPEBBICHIIO HOPMY JJIsSL OLCHKU 3 I IPaBUIIBHO BBHIIIOIHEHO
MeHee 2/3 Bceit paGoTs.

IIpakTnuyeckas padoraNeS «OnpenesieHne CBeTHMOCTH 3Be31»
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Hean paborei: H3yuenne KiaccH(PUKaLMK 3BE3/AHBIX CIEKTPOB, AHArPaMMbl
['epuumpynra-Peccena, onpeaenenne cBeTHMOCTEIH 3Be31.

Odopyaosanne u nocodusi: IBM - coBmectimblii komnsiorep tHna XT/AT
286 u Bolie, ¢ MoHHTOpOM He Xyke EGA 256 K, DOS sepcun ne nuke 3.0, naket
nporpamm ASTRONOM, actpoHoMuyecKuii kaienaaps (MOCTOAHHAA 4acThb), Lese-
BbI€ CIICKTPOrpaMMbl 3BE3/1.

Bonpocs! Kk gonyeky:
1. I'apBapackas knaccHuKkanms 38e3aHbIX CNICKTPOB.
2. JlnarpamMa I'epummpynra-Peccena.

OcrosHble meopemuveckue ceeodenHun

Cnexmpanbnan Kiaccu@ukayua. 38e3/1Heie COEKTPLI NO3BONAIOT H3y4aTh
(hH3MUECKHE XaPAKTEPUCTHKH 3BE3/1 M CY/INTE O MpOoLEeccax, MPOHCXOAAIIHX B UX He-
Apax.

3Be3/1bl UMCIOT HENpPEPLIBHLIC CNEKTPLl, HA KOTOPbIE HAKIALIBAIOTCS TEMHbIC
H APKHE CNEKTPalibHblC MHHHH. Pasnuyus CnekTpoB 3Be3/1 3aKII04AI0TCA B KOIMYeCT-
BE M MHTEHCHBHOCTH HaGMOJaeMBIX CIIEKTPAIbHLIX JTHHHIH, a TakXke B pacrpejerne-
HUH JHEPTHH B HENPEPBIBHOM CHEKTpE.

Yacte ayueil, npoxoasmux uepes arMocdepy 3Be3/bl, NOIJIOMACTCS, NPHYEM
ITO MOTJIOIMEHHE MOXKET ObITL HENPEPLIBHLIM, KOr/a ocnabisercs HEKOTOpLIii fonee
HIH MEHEE MPOTHKEHHBII YYaCTOK CIEKTpa, H H30UpaTeIbHLIM, KOT/1a OrJI01aloTes
Y3KHE Y4aCTKH CIIeKTpa.

CnexTps! OONBIIMHCTBA 3Be3/l YAAI0Ch PACMONOKUTL B BHIE MOCICA0BATE b
HOCTH, B/OJIb KOTOPOH JHHUH OJHMX XHMHYECKHX 2IEMEHTOB NOCTENEeHHO ocnade-
BAIOT, a APYrux — ycunusaiorcs. Cxoaubie Meskay co0oi CrexTpbl 00beAMHAIOTCS B
CreKTpajibHbie Kaacchl. TOHKHE pazInuus MEXIy HUMH MO3BOJNAIOT BbIACINTE M10]1-
KJIaCChl.

3Be3sibl, MpUHALICKALHE PA3THYHBIM CIIEKTPANbHLIM KlaccaM, OTIHYal0TCH
CBOMMH TEMIIepaTypaMu.

Ora xnaccuukauns Obia Bnepeble npumenena na [‘apsapackoii ob6cepsato-
pun B Hauane XX seka. [losmnee 'apBapackas knaccudukauus 10MoaHAIACh, BHAO-
H3MEHSIACh H CErojiHa — JTO CJIOKHAA CXEMa C MHOKECTBOM HHIEKCOB H nojpasje-
noB. B pesyasrare pabothi rapeapackux actpoHomoB nossuics “Karanor I'enpu
Jponepa”, coaepixaniuii cieKTpaabHbie XapakTepucTuku 225 320 38e31 ceBepHOro H
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I07KHOrO nojaymapus Heba H BKIIIOUYAIONINIT NPAKTHYECKH BCE 3Be3/Ibl 10 9 3B. BesH-
YHHBL

B I'apBapackoii knaccuukaliun crnexTpaibHble TUNBI 0003HaYeHbl OYKBaMH
naTHHCKOro andasuTa

WN C R-N
Q- P- W- O- B- A- F- G- K- M.
wcC S

Kaace O. bonbmias HWHTEHCHBHOCTB
yasTpaHoneToBoii 001acTH CBHAETEb-
CTBYET O BBICOKOIf Temneparype. Cser
ITHX 3Be3] KaxkeTcs roaybosarsim. Han-
0oee MHTEHCHBHBI JIHHHM HOHW30BaH-
HOTO relus W, MHOTOKPaTHO HOHH30BaH-
HBIX, YIJIEpOoAa, KPeMHHUs, a30Ta, KHCII0-
poaa. Ectb cnadbie nuHHN HEHTPanLHOrO
reaus u Bojaopoaa. Temneparypa (oto-
cpeps - 30 000 K.
Kaace B. HanbGonbimyio MHTEHCHBHOCTL
. HMEIOT JIMHUN HeHTpansHoro remms. Xo-
l A poOLLIO BHIHBI THHHK Bojgopoaa. Llser ro-
“Kucaopox nybosarto-Gensiii. Temneparypa - 20 000
3 K. Tunnunas 3se3n1a — Cnuka.
Kaace A. JIuuun Bogopona AocTHraior
HaubonbIel HHTEHCHBHOCTH. XOpOLIO
BHHBI JTHHHH MOHM30BAHHOTO KalbLHA.
' Lser Genwiit. Temneparypa — 10 000 K.
Puc. 13 Tunuuneie 38e31a61 — Bera, Cupnyc.
CrekTphl
Knace F. Jlunun Bonoposa ocnadeBaior. YCHIHBAIOTCS THHHH HOHH30BAHHBIX Me-
TAUIOB (Kanbuus, kene3a, tutana). Liser xkenrosarsii. Temneparypa — 7 000 K.
Tunuunas 3se3na — [Ipouuon.
Kanace G. O4eHb HHTEHCHBHBI IHHHH HOHH30BaHHOTO Kaubius. LBet kenrsiii. Tem-
neparypa — 6 000 K. Tunnunas 3se3na — Connue.
Kaace K. ®uonerosslii konell ocnadieH, 4T0 CBHACTEALCTBYET O CHIBHOM YMEHb-
menn Temneparypsl. LiBer kpacnosatsiii. Temnepatypa — 4 000 K. Tunnunsie
3Be3/6l — ApKTYp, Asbedapas.
Kaace M. JIunun merannos ocnabGesaior. CnekTp nepecedyeH MoiaocaMu Mnormuoue-
HHS MOJIEKYN OKMCH THTaHa M JPYrHX MOJEKYISApPHbIX coeaunenHii. LlBer kpacHblii.
Temneparypa — 3 000 K. Tunuunas 38e3na — berensreiise (ansha Opuona).
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KpOMC OCHOBHBIX KJIQCCOB CCTh OTBETBACHHA OT KiaaccoB G n K, NpCACTaBAAIOIIHC
co00ii 3Be3/bl C aHOMANLHLIM XHMHYECKHM COCTaBOM, OTAHYAIOIMMCS OT XHMHYe-
CKOro cocTasa OOJILIIHHCTBA APYIHX 3Be3/.

Knace C. Coaepxut yriepoansie 38e3/1bl. B cnextpax BbiieneHbl THHHN MOMJIOLIE-
HIS aTOMOB M [10JIOC MOTJIOMCHHSA MOJICKY1 YIlepoa.

Knace S. Hupkonnessie 38e3sl. BMecTo nosioc okucH THTaHa NPHCYTCTBYIOT MOJI0-
Chl OKHCH LIMPKOHHS.

B knaccax R u N 3ameTHbl pasinuHbie MOIEKY/ISAPHBIEC COCAHHCHHS.

bykBoii Q 0003Ha4a0TCA CMEKTPAIbLHBIE KIIACChl HOBBIX 3BE3/1.

byksoii P o06o3naualorcs cnekrpaibHbIE KJIacChl CMEKTPOB IUIAHETAPHLIX TY-
MaHHOCTEIA.

byxBoii W oGo3nauaiorcs cnektpsl 38e31 THna Bonwda-Paiie — ouens rops-
4He 3Be3/1bl, B CIIEKTPAX KOTOPLIX MHOTO IMHCCHOHHBIX JIHHHIA.

B cnextpax 38e314 WN BH/HBI CIEKTPAIbHBIC THHHH a30Ta.

B cnextpax 3Be3n WC BHAHBI CieKTpanbHbIE MHHUHK yraepoaa. [emneparypsi
totocdep HTHX 3Be31 oueHb BeicokH: o1 60 000 g0 100 000 K.

BHyTpH Kak0r0 CrEKTpanbHOro Ki1acca MOJKHO YCTaHOBHTH MJIABHYIO MOCIe-
JI0BaTE/ILHOCTh MMOJAKIACCOB, MEpexoAauux u3 oaxHoro B aApyroif. Kaxawii knacc
(xpome O) nenmnres nva 10 noaknaccos, o6o3navaeMsix HHppamu ot 0 10 9, KOTOpLIE
CTaBATCS nocie OYKBLL.

Crextpansusiii knace O genures va noaknaccest ot 04 1o 09,5.

[locne Takux o003Ha4YeHHii CTaBATCA pa3HbIC 3HAYKH, €C/IM CNEKTp obnanaer
ocodenHocTamu. Ecam npHCYTCTBYIOT IMMCCHOHHBIE JIHHHHM, CTaBHTCH OykBa e.
3Be3/bI-CBEPXTHIaHThl YacTO OTIHYAIOTCA MIYOOKHMH Y3KHMH JTHHHSIMH. ITO OTMe-
yaerca Oykeoii ¢ (cF0). /laBnenne raza B Toii o6iacTi 3Be3AHOI 000104KH, rae 00-
pa3yloTCs CHEKTpPalbHbIC JIMHHH, BAMSET Ha ux wmpuny. llpn manoii naorHocTH M
MaJIOM JaBJICHUH CIEKTPaibHLIC JIMHHH TOHKHE H Pe3KO ouepuyeHHbIe. JTa 0cobeH-
HOCTb YKa3bIBaeT Ha BLICOKYIO CBETHMOCTb.

HUutencuBHOCT: M30paHHLIX THHHIT MOrIOIIECHHA MO3BOMLET CYAUThL O CBETH-
MOCTH 3BE3/bl, HABASETCH OHA FMTaHTOM MM KapiaukoMm. B nepsBom ciaywae nepej
CMEKTPaJibHbIM KJIaCCOM CTABUTCH MHJEKC g (THraHT), BO BTOPOM — d (KapiiHk).
Jpyrue ocoGeHHOCTH, HETHITHYHBLIC VIS JJaHHOrO Kiacca o0o3nauaiorcs OVKBOI p
(pecular) — nexynspubie ciekTpbl (ASp).

OceBoe BpaieHne 3Be31 NPHBOAMT K PACIIMPEHHI0 M Pa3MLIBAHHIO CIIEK-
TpanbueIX JuHHI. [ToaToMy BBeaeHB! HHACKCH N — auddy3HbIC THHIH, H § — pe3-
KHE JTHHHH, OHH MHUIYTCA PAAOM € OOBIMHBIM CHMBOJIOM CINEKTPAILHOIO Kiacca.

CpaBuuBas cnekTporpamMmMy 3B€3/1bl CO CTAHAAPTHBIMH 3BE3HBIMH CIIEKTPaMH,
MOKHO YCTAHOBHTD M0JIKJIACC 3B€3/1bl H NMPHOIMAKEHHO OLIEHHTD €€ TeMIeparypy.

Paznuumns B geTtansx COEKTPOB OJHOrO M TOrO K€ MoJKIacca Mno3BojsioT ole-
HHTb CBETHUMOCTH 3Be3d. Céemumocmeio HA3LIBACTCS MOTOK JHEPrUH, H3TydaeMblif
3BE3/10# M0 BCEM HaMNpaBlICHUAM.

lg(L/L.) =04 (Mc - M3),
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rae Mc u M3 — abcomoTtunsie 38e3/iublie Beanunnbl Connua 1 moboil 38e3/1bl cooT-
BeTCTBEHHO, a Lc u L3 — ux ceeruMocTH. OObIHO cBeTuMocTs ConHua npuHuMaeT-
C paBHOW €IMHHIE M CBETHMOCTH 3BE3]l BLIPAKAIOTCH B €JHHUIIAX CBETHMOCTH
Connua. Torga:
gL, =0.4 (Mc - M3).
ADCOMOTHYIO 3BE31HYIO BETHYHHY 3BE3/1bl MOXKHO HalTH 10 popmyie.
M=m+5-lIgr.

A ecii OHa H3BECTHA, MOYKHO HAliTH PacCTOSHUE 110 3BE3/bL.

m—-M
5

Pasnocts Mexay (ororpaduueckoil ¥ BH3YAIbHON 3BE3AHLIMHM BEIHUHHAMM

Ha3bIBaeTCA noxazamenem yeema C.
C=m¢ot’mm1=M¢m—'Mum-
Temnepatypa moket ObITh HaliieHa no Gopmye:
7200"
T C+0"64°

[Tomumo ["apBapackoii knaccugukaumi Obula pazpaboTana emle CneKkTpaibHas

KknaccuduKanma 38e3a no ceeruMoctam. Oua nassiBaetcs Mepkekas knacendukaims

lgr= +1

uin “knaccudpukauns MKK” no mmenn paspaborumkoB — Moprana, Kunana n
Konnbmana.
B oroii knaccH(ukalHK OCTAaBNAEHBI CHEK-
TpanbHbie Kiaaccel ['apBapackoii knaccuduka-
LMK, HO BBEJCHO MOHATHE O Kjiacce cBeTumMo- %9~ }Bewllm“m
CTH, KOTOpBIii ONpe/iensercs Mo BUAY U OTHO- . g .
CHTENLHOIT HHTEHCHBHOCTH HEKOTOPLIX H3- 1 >
OpaHHBIX /UIS 9TOi LeNH CHCKTPAIBHBIX HH- | MeA0RATONEHECTE
uuii. Knacc cBermMOcTH — 2TO XapakTepu- e e
cTHKa abCOIOTHOMH 3BE3/IHOI BETHYHHBL. ¢ G
T P &
la — spKue CBEepXTHraHThl (CBEeTHMOCTL OKOJIO Al 2/ L
* S B sy~ R
10 000). om | Sk xapukits o,
' Kpachbie™ ",
ab — NpoMeKyTOYHBIE CBEPXTHTAHTHL. Kapasi Sa e
lab a o pani e
s IRy
Ib — cnabbie cBepxrurantel (CBETHMOCTh 5 | P™ 87 o« punes s
Om). \ ﬁovﬂnl‘ﬁmmll
11 — ApKHE TMraHThL. * P eundpifipa portiepu  *
Il — cnadsie (HOpMaIbHBIC) THTAHTEL B are
IV — cybruranTsi. CrexTpankhas KracendpuKauma

V — rnasHas nocjaeaoBare/ibHOCThL (10 cnek-

TPAILHOIO KJlacca F — ruranTsl, nocie — KapJHKi

VI — cyOKkapiuku.
VIla n VIIb — Genble KapIuKH.

Puc.14
Auazpammwa
Iepyuunpynea-Paccena
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Auazpamma Iepypunpynza-Paccena. B 1905 roay Diinap ['epummpysr u 8
1910 roay I'enpn Paccen yctaHOBHAHM CYILECTBOBAHHE 3aBHCHMOCTH MEKIY BHIOM
CIEKTPa U CBETUMOCTLIO 3BE3/L.

IT1a 3aBHCHMOCThL WILTIOCTpHpPYETcs rpadMKoM, MO OAHONH OCH KOTOPOro OT-
K/I3bIBACTCH CICKTPAILHLI KJ1AacC, N0 JApyroi — abcomoTHas 38e3/1Has BeIHYHHA.
OTta aAMarpaMma HasbIBaeTCH OUAZPAMMON CNEKMpP-CeeMmuMOCms Ul OUazpammoll
l'epywnpynea-Paccena.

[lonokenne kaxknoi 3Be3bl HA AMAarpaMMme onpeaensercs ee (pu3nueckoi
npupoaoii 1 craaueit ssomounn. [lodroMy Ha auarpamme 3anedariieHa BCs HCTOPHS
paccMaTpHBaeMoil CHCTEMBI 3BE3]L.

Jluarpamma no3BoNseT BLIACIWTL PasiH4HBIC IPYIINLI 3Be3, 00beAHHEHHbIC
O0MMMH (PH3HYECKHMH CBOHCTBAMH, H YCTAHOBHTDL 3aBMCHMOCTL ME/1Y HEKOTOPbI-
MH HX (pH3HYecKHMH XapakTepHcTHkaMi. C mOMOLIBIO AHarpaMMbl MOKHO HCCIEI0-
BaTh XHMHYECKHIT COCTAB H IBOJIOLMIO 3BE3 1.

Bepxusas wacTh AnmarpaMMbl COOTBETCTBYET 3Be3laM OONLIIOH CBETHMOCTH,
KOTOpBIC NPH JaHHOM 3HAYCHHH TeMNEpaTyphbl OTIIHYAIOTCH OONBLIIHMH pasMepaMu.
3aech pacnonaraloTcsi FMraHThl M CBEPXIHIaHTEIL.

Huskuaga wacTs AuarpaMMel 3aHATa 3B€3aMH MaJ1oif CBETHMOCTH. 37€Ch Haxo-
JATCA KapJIMKH.

B nesoii yacTi pacnonaraiorcs ropsumie 3se3/bl 6osee paHHHUX CHEKTPaIbHBIX
KJ1aCCOB, a B 1IpaBoil — 0oJj1ee X0JI0AHbIE 3BE3/1bl, COOTBETCTBYIOLIHE Bosiee NO3AHUM
CIEKTPAILHLIM KJlaccaMm.

Jlnaronans uaymas cnesa BHM3 HanpaBo, Ha3bIBaeTCs IJIaBHOI NoOcCienoBa-
TeNLHOCTLIO. Boab Hee pacrionokensbl 3Be3/1bl, HAUMHAA OT CaMbIX FOPAYHX /10 Hau-
0osee X0JI0AHBIX.

Oédpasey 3a0anuit

1. Knaccuduuuposars cortorpadmpoBaHHbIe IIENEBbIM CIEKTporpadoM npeuio-
JKEHHbIE CIIEKTPbI 3BE3/1.
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2. Boeraucaute paccrosHue, abCONIOTHYIO BU3YAILHYI H (DoTOrpaduveckyro Belu-
4UHY NPeUIOKEHHBIX 3Be3]1 110 (hopMyJiam, NPUBEAEHHLIM B ONUCAHHH.

3. Haiitn 3Havenus abcolOTHOI 3BE3/IHON BEIMYHHBI U CBETHMOCTH [PEUIOKEH-
HBIX 3Be3]] ¢ nomowb nporpammHoro nakera ASTRONOM.

4. U3yunuts nonoxkenue 3TUX 38e31 Ha auarpamme [epumnpynra-Paccena, onpene-
JIUTh, K KAKUM KJIacCaM CBETUMOCTH OHH OTHOCHTCS.

5. [lepeiitn k auarpamme “‘crniekTp-macca’”, HaiiTH 3Ha4Ye€HHE MAcChl, pajuyca W
MJIOTHOCTH.

6. Ilonb3ysce HUKENPUBEAEHHOIN TadIMLEit, MOCTPOUTL rpauk 3aBUCUMOCTH MEX-
Jy nokaszaTelleM LBeTa M TeMIeparypoil 3Be3/l, yKazaB Ha TOM ke rpaduxe oc-
HOBHbIE CINIEKTPAJIbHBIE KJIACCHI.

HIkana y¢pdexTuBHbLIX TEMIEpaTyp 38e31

Cnexr | [Ilokazarens DddexTBHas Temneparypa
P 1BeTa

05 - 045 35 000°
B0 -0,31 21 000°
BS5 -0,117 13 500°
A0 0,00 10 000°
A5 + 0,16 8 100°
FO + 0,30 7 200°
F5 + 045 6 500°
GO + 0,57 6 000°
G5 + 0,70 5 400°
KO + 0,84 4 700°
K5 + 1,11 4 000°
MO + 1,39 3 300°
M5 +1, 61 600°

7. Tlo nonyqeuuoﬁ B NPEAbIAYLIEM 3a1aHUM 3aBUCHMOCTH ONPEACINTL IMOKa3aTellb
BE€Ta U BbLIYUCIIMTDH 36COJ1l0THyK) BHAMMYH) U cbmorpaquecxyio 3BE3HVH) BE-
JIHYHHY npe,:moxceﬂuoﬁ 3BC3/Ibl.

Kpurtepnu ouennBanusi

Onenka 5 craBuTcs 32 pabOTY, BBIIOJIHEHHYIO TIOJTHOCTBIO €3 OMMOOK 1 HET0UETOB.

Ouenka 4 craBuTcs 3a paboTy, BBIIIOTHEHHYIO MTOJTHOCTBIO, HO TIPH HAJIWYIMU B HEll He Ooree 01HOIM HerpyOoi OmmOKN 1
OJHOTO HejoveTa, He Oojee Tpex HeJ0YETOB.

Ouenka 3 CTaBUTCS, €CIIM YYEHHK NPABUIIBHO BBIIOJIHWII He MeHee 2/3 Bceil paboThl WM JOImycTHI He Oonee omHOU
rpy0oil ommOKM M JByX HEIOYETOB, HE Oonee OmHOW rpy0Oil M OgHOW HerpyOoil ommOkHu, He Oojee Tpex HErpyObIX
omMOOK, OHON HErpyOoi OMMOKY M TPEX HEOYETOB, IPH HATMYNH YETHIPEX-TISTH HEJOYETOB.

OneHnka 2 CTaBUTCS, €CIHM YMCIO OMIMOOK M HEJOYETOB NPEBBICHIIO HOPMY JUIS OLEHKH 3 WM HPaBHILHO BBIITOIHEHO
MeHee 2/3 Bceii paboTsI.

IIpakTnueckas padoralNe6 «IBoarouus Beenennoii. 3axkon Xad01a»
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3akon Xabb6ma — ¢u3uko-mareMarndeckas Gopmysa, JOKa3bIBalolas, 4To Haiia BcemeHnnas
MOCTOSIHHO pacuupsiercst. [lpudeM pacmmpeHue KOCMHYECKOTO MPOCTPAHCTBA, B KOTOPOM HAXOIUTCS
U Halla TajakThuKa MIIEUHBIA MyTh, XapaKTepU3yeTcs OJHOPOJHOCTBIO U M30Tponuel. To ecTb, Hama
Bcenennast pacmupsieTcss OIMHAKOBO BO BcCeX HampaBieHusx. PopMmynupoBka 3akoHa XaObia
JIOKa3bIBaCT M OIMCBHIBAET HE TOJIBKO TEOPUIO paciivpeHue BceneHHOW, HO M TIABHYIO HJICIO ee
IIPOUCXOXKACHUSA — TEOPHUI0 bobioro B3peiBa.
Hambonee wacto B Hay4yHOW JmTeparype 3akoH XabO0iia BCTpewyaeTcss TOJH  CIIeAYIOmei
dbopmymupokoit: vV=HO*r. B atoit ¢opmyne v o3HauaeT ckopocth ramaktuku, HO — koadduueHt
MPONOPIIMOHAIBHOCTH, KOTOPBIM CBS3BIBAET PACCTOSHUE OT 3€MJIM /10 KOCMHYECKOTO OOBEKTa CO
CKOPOCTBIO ero ynanenus (3ToT kodpdumment eme Ha3pBaroT «llocTosHHON XabOma»), I —
paccTosiHUE /10 TATAKTUKH.
B HekoTopbIX MCTOUHUKAX BcTpedaercs Apyras (popmynupoBka 3akoHa Xabb6na: cz=HO*r. 3gech ¢
BBICTYIIaeT, KaK CKOPOCTh CBETa, a Z CHUMBOJHM3HpYeT c000OI KpacHOE CMeEIIeHHE — CIBUT
CIIEKTPAJIbHBIX JIMHUHA XWUMHUYECKHX 3JIEMEHTOB B JUIMHHOBOJHOBYIO KPAaCHYIO CTOPOHY CHEKTpa IO
Mepe ux ynpaieHus. B (¢uzuko-TeopeTMueckod JMTEpaType MOXKHO OOHapyXHUTb U JApyrue
dbopmMyTupOBKH JaHHOTO 3akoHa. OJHAKO OT pa3HOCTH (OPMYIHPOBOK CYTh 3akoHa XabOOia He
MEHSETCS, a €ro CyTh 3aKJII0YaeTcsi B ONHMCAHWM TOro (hakTa, 4To Hama BceneHHasHENPEepBIBHO
pacmpACTCAd BO BCEX HAITPABJICHUAX.

Banuwon paspus |

| /" Tocrossinas

KoM

Macumabsr Beenes

Hacromuyee spems

[IpeanochlIkoi K OTKPHITHIO 3aKOHA Xa00J1a ObLT HEJbIN Psijl aCTPOHOMUYECKUX HAOIMIOACHUH.
Tak, B 1913 romy amepukanckuii actpodusuk Beiin Crnaiinep oOHapyxkuin, dro TyMaHHOCTB
AHZpOMENbl W HECKOJBKO JAPYrUX OTPOMHBIX KOCMHYECKUX OOBEKTOB MABUKYTCS C OONBIION
CKOPOCTbIO, OTHOCUTENBHO COTHEYHON CUCTEMBI. DTO a0 YYEHOMY OCHOBAaHUE IPEAINOIOKUTh, YTO
TYMaHHOCTh — OTO He ¢OopMUpYIOUIUMECS B Halleld TalaKTHKE IUTAHETapHbIE CHUCTEMBI, a
3apOXKAAIOIIMECS 3BE3/bl, KOTOpPbIE HAXOJATCSA 3a IMpelaeiamMud Haumed ralakTukd. J[lanbHeimiee
HaOO/ICHNE 32 TYMaHHOCTSIMH TMOKa3aji0, YTO OHU HE TOJIbKO SIBJISIFOTCS JPYTUMU TalakKTHYeCKUMHU
MHpaMH, HO U TOCTOSHHO YIAISIOTCS OT HAac. DTOT (akT JAajdl BO3MOXKHOCTb ACTPOHOMHYECKOMY
COO0O0ILIECTBY MPEINOJIOKHUTh, YTO BeeneHHas MOCTOSHHO pacIIupseTCsl.

B 1927 rony 6enbpruiickuii yuenslif-actpoHoM JKopsxk JlemeTp sKciepMMEHTAIBHO YCTAaHOBMII,
YTO TaJlakKTUKU BO BceneHHON yaansaioTces Ipyr OoT Apyra B KOCMHUYECKOM IpocTpaHcTse. B 1929 rony
aMepUKaHCKUH ydeHblil DaBuH Xab0u1 npu nomou 254-caHTUMETPOBOTO TEJIECKONA YCTAHOBUIL, YTO
Bceenennast pacmmpsieTcsi U ralakTUKM B KOCMHUYECKOM IIPOCTPAaHCTBE YAAISAIOTCSA JIPYr OT Jpyra.
Hcnonw3ys cBou HaOmoaeHus, DABUH Xa001 chopMmynupoBan MaTeMaTuyeckyro (GopMyity, KOTopas
II0 CErOJHSAIIHMN JEHb TOYHO ONMCHIBAET NPHUHIMII pacliupeHusi BcelneHHON, U MMEeT OrpoOMHOE
3HAUEHUE, KaK JJI1 TEOPETUUECKOM, TaK U IPAKTUYECKON aCTPOHOMUMU.
3akoH Xa006na: MpUMeHeHUe U 3HaUeHHUe Ui aCTPOHOMUHU
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DBomronus BeenerHon

3akoHa Xabbna MMeeT OrpOMHOE 3HAa4eHHME Uil acTpOHOMHH. Ero mmupoko NpUMEHSIOT
COBPEMEHHBIC YYCHBIC B paMKax CO3/JaHUs Pa3jIMYHBIX HAYYHBIX TCOPUH, a TaKXKe MPHU HAOIIOICHUN
KOCMHYECKUX 00BHEKTOB.

I'maBHOEe 3HaueHme 3akoHa XaOOia AJIT acTPOHOMHUM 3aKJIIOYaeTCsi B TOM, YTO OH
MTOATBEPIKIaeT MOCTyaaT: Beenennast mocTostHHO pacmupsiercs. Bmecte ¢ atum 3akoH Xab07a CiryKuT
JIOTIOJTHATEIFHBIM TTOATBEPXKJACHHEM TEOPHH bBOJBIIOTO B3phIBA, BEllb, KAK CUYMTAIOT COBPEMEHHBIC
Y4YE€HbIE, UMEHHO bOJIBIION B3pHIB MOCIYKHJI TOJYKOM JJIsSl pACIIMPEHUST «MaTepun» BceneHHo.
3akoH Xa00ma MO3BOJMII BBISICHUTH Takke, 4To BceneHHas pacimupsieTcsi BO BCEX HaIPaBJICHUAX
OJINHAaKOBO. B Kakolf TOYKe KOCMHYECKOIO MPOCTPAHCTBA HE OKa3ajcs Obl HaOnonaTenb, €CiIu OH
MTOCMOTPHUT BOKPYT ce0sl, OH 3aMETUT, YTO BCE OOBEKTHI BOKPYI HETO OJMHAKOBO OT HErO YAAJSIOTCA.
Haubonee ynauno 31oT (pakT MOKHO BBIpa3uTh IutaToi (unocoda Hukomnas KyszaHckoro, KoTopsiid
eme B XV Beke ckazai: «JIrobas Touka ecth 1ieHTp besrpannunoit Beenennoiy.

IIpn momomu 3akoHa Xa0bia COBPEMEHHbIE ACTPOHOMBI MOTYT C BBICOKOW J0JIel BEpOSITHOCTH
MPOCYUTHIBATH TOJIOKEHHE TajJakKTUK M CKOIUICHUH TrajakTuk B OyaymieM. TodHO Tak ke C €ro
MIOMOIIBI0 MOXHO BBIYHCIUTH MPEANOJIOKUTENBHOE MECTOPACIONIOKEHHE JH00ro o0bekTa B
KOCMUYECKOM MPOCTPAHCTBE, CITYCTS OMPEeIEHHOE KOJTMYECTBO BPEMEHH.

HNuTepecHble PakThl

1. Benmnmuuna, oOpatHas moctosiHHOW Xab0ma, paBHa npumepHo 13,78 mwummapaam Jjiet. Jta
BEITMYMHA YKAa3bIBAET HA TO, CKOJHKO BPEMEHMU MPOILIO C MOMEHTa Hayala pPaclIupeHHs
Bcenennoii, a 3Ha4MT, BIIOJIHE BEPOSATHO YKA3hIBAET U HA €€ BO3pacT.

2. Haubonee uvacto 3akoH XaO0iia MCHOJB3YIOT AJIsi ONPENENICHHS TOYHBIX PACCTOSHHUI 10
00BEKTOB B KOCMHUYECKOM IIPOCTPAHCTBE.

3. 3akon XaO6na ompezaenseT yAaaeHHE OT HAC JAJIEKUX ranakThk. YTo kacaeTrcs OnrKkaImx K
HaM TaJlaKTHK, TO 3]IECh €ro JIEUCTBUE HE TaK SPKO BbIpaxeHO. CBsI3aHO 3TO C T€M, YTO ATH
raJlakTUKH TIOMHUMO CKOPOCTH, CBSI3aHHOM € paciimpeHueM BceneHHo#, oOnamaroT eme u
CBOEIl COOCTBEHHOU CKOPOCTBIO. B CBSI3M ¢ 3TUM OHU MOTYT, KaK yAQIsIThCs OT HAC, Tak U
npubmmkarbes Kk Ham. Ho, B o0miem u nienom 3akoH Xab0ma akTyaneH A BCeX KOCMUYECKHX
00BeKTOB BO BeeneHHOIM.

3amanusa

Yactb A. OTBeTUTH HA BONPOCHI:

1. Acrepounsl — 310

2. Ynagmre Ha 3eMITI0 KOCMHYECKHE Tela Ha3bIBAIOT

3. XBOCT KOMETHI COCTOUT U3:

4. ITo MHEHHIO YUEHBIX, TIOSIC ACTEPOUAOB — ATO KYCKH HEC(HOPMHUPOBABIIEHCS TTAHETHI:
5. [1ma3mMeHHBII XBOCT KOMETHI HAIIPABJICH:
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6. Kosa Menkue KaMenky ¥ MeCUnHKY BJIETAIOT B aTMOCc(hepy 3eMIIH ¢ OTPOMHBIMU CKOPOCTSIMH,
BO3HUKAIOT:

7. CaMbIii OOJIBIIION U3BECTHBI METCOPHT:

A. Tynrycckuit; b. T'o6a; B. Yensaounckwii; I'. Tamnes.

Yacte b. Boi0epnTe HOMepa BepHbIX YTBep:KIeHHU.

AcTepouibl — 3TO KPYIIHBIE 3BE3/bL.

BonbmnHCTBO acTepouIoB IBMXKYTCS Mexay opOutamu ianeT Mapca u FOnurepa.
KowmeTsl cocToAT U3 siapa, TOJI0BBI U XBOCTA.

Camas u3BectHas kometa — Llepepa.

MeTteopuTsl — ynasiiyue Ha 3eMJII0 KOCMHUECKUE Tela.

B nepeBojie ¢ rpedeckoro s3bIKka METEOPUTHI - 3TO «IIAPALIAE B BOJEY.

V OHOM M TOU XK€E KOMETHI HE MOYKET OBITh HECKOJIBKO XBOCTOB.
HO CBOCMy COCTaBy MeTeOpI/ITLI MOFyT 6I>ITI) KakK KaMCHHBIMH, TaK U KCJIC3HBIMHU.

PNoarLNE

Kpurepuu oneHuBanus

Ouenka 5 craBuTCs 32 pabOTY, BBIIOJIHEHHYIO TIOJTHOCTBIO 0€3 OIIMOOK U HEI0UETOB.

Ouenka 4 craButcs 3a paboTy, BBITIOIHEHHYIO MOJHOCTBIO, HO TIPH HAJMYMU B Hell He Oosee OJHOI Herpy0oil ommoOKku u
OJTHOTO HejoueTa, He Oosiee TpeX He0YETOB.

Ounenka 3 craBuTCA, €CIM YYE€HHK NPABWIBHO BBHIMOIHMI He MeHee 2/3 Bcell paboThl WM AOMycTHI He Oojee OmHOM
rpy0oii omMOKM M JIByX HENOYETOB, He Ooiee OfHOW TpyOoil WM OAHOW HerpyOoi ommOku, He Oosee TpeX HerpyObIx
OLIMOOK, OIHOW HEerpy0oii OIMOKK U TPEX HElOYETOB, IPH HATMYUH YEThIPEX-TISATH HEJOUETOB.

Ounenka 2 CTaBUTCS, €CJIHM YUCIO OMIMOOK M HEIOYETOB MPEBHICKUIIO HOPMY Ul OLEHKH 3 WM MPaBHJILHO BBIOJHEHO
Mmenee 2/3 Bceit paboThI.

IIpakTuyeckas padoraNe7 «UepHble AbIPbI, UX MPUPOAA U ONACHOCTH)
Yepubie apipbl (puc. 1) - oauH U3 caMbIX HCOOBIKHOBCHHBIX OOBEKTOB, MPEACKA3bIBACMBIX
00111el Teopret OTHOCUTEIBHOCTH DUHINITEHHA.

Puc. 1 —Yepnas npipa
VY 4epHBIX [OBIp MHTEpPECHass MCTOPHUS, MOCKOJbKY OHM NPENOJHECIU TEOPETHKaM HeMaso
CIOPIPHU30B, MPUBEANINX K JTYYIIEMYy ITOHUMAaHUIO IPUPOIBI IPOCTpPaHCTBAa-BpeMeHU. CaMoit 00IbIIOoi
4yepHO# AbIpoil Bo BceeneHHoi sBisercs depHas AbIpa, pacrmojoxeHHas B 1eHTpe rajaktuku NGG
1277 B co3Be3nuu Ilepces, HaxoasAmasics Ha PacCTOSTHUU 228 MUJUIMOHOB CBETOBBIX JIET OT 3€MIIU.
UYepHble ObIpbI HACTOIBKO MAaCCUBHBI, YTO MX BTOpask KOCMHUYECKasi CKOPOCTh ObICTpee, YeM CKOPOCTh

CBCTAa.

Yro Takoe YCpHad ObIpa U KaK OHa 06pa3yeTc51

I’IépHaH AbIpa — 3TO 00J1acTh B MMPOCTPAHCTBC-BPEMCHH, I'PABUTAIMOHHOC MPUTS?KCHUC KOTOpOﬁ
HAaCTOJIBKO BCJIMKO, YTO INOKHUHYTH e€ He MOTYT JaxKe O6’beKTBI, ABWIKYHIUCCA CO CKOPOCTBIO CBCTA, B
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TOM 4YHCJI€ KBaHTBI CaMOTo cBeTa. I'paHuma 3Toil 06JacTu Ha3bIBaeTCSI TOPU30HTOM COOBITHH, a e
XapaKTepHBIH pa3Mep - TPAaBUTALIMOHHBIM PaJnycoM (puc. 2).

Poronnas cdepa
Beaas anpa

I'opusont cobbrrit

Puc. 2 — CtpoeHue uepHO TBIpbI

B xoHIe XM3HM 3Be3/1a MOXKET HayaThb CXKUMATbCA K LIEHTPY 3@ CYET IOTEPU BHYTPEHHETO
napiienus. [Ipu 3ToM mepeins omnpeneneHHyro TpaHnuly - paauyc llIBapummibaa, ee MIOTHOCTh
CTaHET HACTOJBKO BEJIMKA, YTO OHA MPOJOJDKUT CKATHUE U €r0 YK€ HUYETO HE CMOXKET OCTaHOBUTH. B
pe3ynbTaTe moJiydaeTcsi OOBEKT ¢ OTPOMHOM Maccoi M IJIOTHOCTBIO T. €. uepHas abipa. HazpiBaetcs
"yepHOI", T. K. BTOpast KOCMHYECKasi CKOPOCTh Y IOBEPXHOCTH MPEBBIIAET CKOPOCTh CBETA.

YepHble ObIppl MOTYT 00pa30BBIBATHCS B pe3yibTaTe acTpO(PU3MUECKUX MPOIECCOB, KOTa y
3B€3]] C MAaCCOM, Ha MOPSAJOK MpeBblaromeil maccy CoJiHIa, KOHYAETCS TEPMOSIEPHOE TOTUIMBO, U
OHM OOpYIIMBAIOTCS BHYTPh c€0sl MOJ JAEHCTBUEM TpaBUTAIMOHHBIX cuil. MMeercs noCTaToyHo
JAHHBIX HAONIOIEHUH, CBUIETENHCTBYIOIIMX O PEANbHOCTU CYIIECTBOBAHMSI TaKMX YEPHBIX ABIP BO
Bcenennoit.

3BE31Y

C acrpodusnyeckoil TOUKHM 3peHUs, OOHAPY)KEHHBIE YEPHBIE IbIPbI MOAPA3AEISIIOTCA Ha JBeE
KaTerOpuu:

NIEPBbII THII - 3TO YEpHBbIE AbIPbl, 00PAa30BaBIIMECS B PE3YJIbTaTe KOJUIAICA MACCUBHBIX 3BE3/ U
oOnajaroniue cooTBeTcTByroLIed Maccoil. [IocKoIbKy YepHbIe IbIpbl KaXyTCsl HAM peajlbHO YEPHBIMHU,
HaOIro/aTh MX KpaiiHe ci0XHO. EciaM nmocyacTimMBHTCS, MBI MOKEM YBHUJETh JUIIb HUICH( rasa,
3aTATMBAEMOr0 B YEpPHYIO JbIpy. PasroHssicb npu NaAeHUH, ra3 pa3orpeBacTcs M HCIYCKAET
XapaKkTepHOE H3JIyuyeHHE, KOTOPOE MbI TOJIBKO M MOKE€M OOHapyKuTh. VICTOUHMKOM rasa mpu 3TOM
ABIISITCS Ipyras 3Be3/1a, 00pa3yrolias MapHylo CUCTEMY C YEpHOU IbIpoii U 0Opallaronasics BMECTE C
HEl BOKpYI LEHTpa MacC [BOMHOM 3Be31HOHN cucrembl. MHbIMH cioBaMu, CHayajla Mbl HMMEIU
OOBIYHYIO JIBOMHYIO 3Be€3[y, 3aT€éM OJIHa M3 3Be3J B pe3yJbTaTe TI'PaBUTALIMOHHOIO KOJUIamca
[IpeBpaTUIach B 4epHyo AbIpy. Ilocie 2Toro yepHas Iplpa HAYMHAET 3aCaChIBATH I'a3 ¢ IIOBEPXHOCTU
ropsuei 3Be3/bl.

BTOpPOM THUII - 3TO ropas3fo 0osee MAacCHUBHBbIE YEpHBIE JBIPHI B LIEHTpax ramaktuk. Mx macca
npesplmaeT maccy ConHua B Muwuapasl pa3. OnsaTh ke, Majgas Ha TaKUe YEpHBIE JbIPbI, BELECTBO
pa3orpeBaeTcs U UCIyCKaeT XapaKTepHOE U3Iy4eHHE, KOTOPOE CO BPEMEHEM JIOXOAUT 10 3EMIIH, €ro-
TO MBI M MOXeM OOHapyXuTh. [Ipeanonaraercs, 4ro Bce KpyNHbIe TaTaKTUKU, BKIIIOYAs HAIly, HUMEIOT
B LIEHTPE CBOXO YEPHYIO JBIPY.
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CornacHo Teopuu OUHIITEHHA dYepHas IbIpa TMPEACTABIsAET CO0O OE3MOHHBIN MpPOBAI B
MIPOCTPAHCTBE-BPEMEHH, TaJICHHE B KOTOPbI HeoOpaTumo. YTO ymajno, TO Mpomajo B YEPHOM JbIpe

HABCKU.
e
conHue

nocneHas crabunbHas
opbuta

——fenbiit Kapnk

rOpU30HT Cobbmiil

| | ICK@KEHHOE
MPOCTPAHCTBO

CUHTYNRAPHOLTE ~a YepHas fbipa —=
Puc. 3-I"paBuTalinoOHHEIE BOPOHKHU (MCKPUBIEHNE TPOCTPAHCTBA-BPEMEHH )
CBoiicTBa YepHBIX AbIP

VYV depHBIX IpIp OUYEHb MHTEpPECHbIC CcBOMcCTBa. Ilocne Kosarca 3Be3[bl B UEPHYIO HBIPY €€
CBOMCTBA OyAyT 3aBUCETHh TOJHKO OT JIBYX MapaMeTpPOB: MAcCChl M yIJIOBOTO MOMEHTa BpamieHus. To
€CTh, YEPHBIC JBIPHI IPEJICTABIIAIOT COO0H YHUBEPCAIbHBIE OOBEKTHI, TO €CTh, MX CBOWCTBA HE 3aBHUCST
OT CBOWMCTB BEIIECTBA, U3 KOTOPOTO OHHM 00pa3zoBaHbl. [Ipu J1000M XMMHUYECKOM COCTaBE BEIIECTBA
HCXOJTHOM 3BE3/Ibl CBOWCTBA YEPHOW IBIPHI OYAYyT OJHUMH M TeMHU €. TO €CTh, YEpHBIC IBIPHI
MO TYMHSIOTCS TOJIPKO 3aKOHAM TEOPHH IPaBUTAILIMN - U HUKAKHUM HHBIM.

Jpyroe J1r000MBITHOE CBOWCTBO YEPHBIX JBIP 3aKIIOUYAETCS B CICIYIOIIEM: MPEANOI0KUM, BbI
Ha0roaeTe MpoIecc, B KOTOPOM y4acTBYeT YepHas apipa. Hampumep, MOKHO pacCMOTPETh MPOIecc
CTOJIKHOBEHHSI JIBYX UYEpHBIX HbIp. B pesymbraTe W3 ABYX YEpHBIX ABIp 0Opazyercs onaHa Oosiee
MacCHBHas. DTOT MPOIECC MOXKET COMPOBOXKIATHCSA H3IyYEHHWEM TI'PABUTAIMOHHBIX BOJIH, U YKE
IMOCTPOCHBI JICTEKTOPHI C IEIbI0 MX OOHapykeHus u wm3MepeHus. IIporecc 3TOT TeopeTHYecKH
MPOCYMUTATh BEChbMa HEMPOCTO, JJI 3TOTO HY)KHO PEIIUTh CIOXKHYIO CHUCTeMY au(depeHIInaIbHbIX
ypaBHeHUH. OJHAKO UMEKTCS W TMPOCThIE TEOPETHYECKHE pe3ynbTarhl. [lmomanps chepsl
[[IBapumuabaa MOTYyIMBIICHCS YEPHON JBIPHI BCEraa 0O0JIbIIe CyMMBI TUIOMIACH MMOBEPXHOCTEH JABYX
HCXOJIHBIX YEpHBIX AbIp. TO €cTh, MPH CIUSHUHM YEPHBIX ABIP IUIOMIAh MX IMOBEPXHOCTH PACTET
ObIcTpee Macchl. DJTO TaK Ha3blBaeMas «TeopeMa Iulomiazei», oHa Obuia jokazaHa CTHBEHOM
Xoxunrom (StevenHawking) B 1970 rony.

Oo0napy:xeHHe YepHBIX AbIP

[TockonbKy CBET HE MOXKET BBIPBAThCS U3 MAaCCUBHBIX )KMBOTHBIX CHJIKOB, OH HE MOXET OBbITh
BujieH. llosToMy uTOOBI HCKaThb YEpHBIE MABIPHI, MOXHO TOJIAaraTbCs TOJIBKO HAa KOCBEHHBIE
J0Ka3aTeNbCcTBA WX cyllecTBoBaHMSA. OTHUM U3 CIOCOOOB TOWCKA YEPHOW [IBIPBI, SBISIOTCS
HaxoXJeHue o0nacTeil B OTKPBHITOM KOCMOCE, KOTOpble 007a/1at0T OO0MbIIOI Maccoil U HaxoJsITCs B
TEMHOM MpocTpaHcTBe. [Ipu morcke mo0OHBIX TUIIOB 0OBEKTOB, ACTPOHOMBI OOHAPYKUJIH UX B IBYX
OCHOBHBIX 00J1acTAX: B IIEHTPaX raJlakKTUK U B IBOMHBIX 3BE3JJHBIX cHCTeMax Hareil [anakTuku.
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Puc. 4 — Vckaxenne n3o0paxeHus TaTakTHKH, TIPOXOJISIEH repe]] Y4epHOi ABIpOi

Ha camom pgene, GONBIIMHCTBO acCTPOHOMOB TEMEpPb CUMTAIOT, YTO CYNEp MAacCHBHAs YepHAs
JBIpa MOKET CYIIECTBOBATH B IEHTpE Hariell ramaktuku Mneunsiit [1yte (puc. 5). O3HauaeT im 370,
YTO OHA B KOHEYHOM HUTOTE Bce norjoTtut? Ha camom pnene, HeT. UepHas Aplpa UMEET Ty K€ Maccy,
YTO ¥ OPUTHHAIBHBIC 3BE3bI, TOTOMY KakK OblIa cpopMupoBaHa u3 HUX. [loka HUYETO HE MpeaBeniacT
CJIMIIIKOM OJIM3KOTO TPHUOIMKEHHUSI K TOPU30HTY COOBITHM, TaK YTO ATO Oe3omacHo. BrioHe BeposTHO,
YTO MIJIIHAPJbI 3BE3]] B HAIEW TalakTUKe OyaeT MpOoJ0JDKAaTh OPOUTY BOKPYr ITOM THTAHTCKOM
YepHOU NbIpbl MUJUIMAPABI JIeT Brepead. Jloka3zaTenbCcTBa ATOM M IPYTUX YEPHBIX JbIP MOXKET OBITh
MOATBEPKICHBI C TIOMOIIBIO (PYHKIIUU TTOUCKA Ul PEHTI€HOBCKHX JIydeil. ACTPOHOMBI MOJIararoT, 4To
YepHbIE JbIPBI U3ITYyYalOT UX B OOJIBIIIOM KOJIMUYECTBE.

Puc. 5 — Yepnas npipa B meHTpe MIle9HOTO ITyTH BBIAANA SIPYAHIIYIO BCITBIIIKY.

3aganus:
1. CocTaBUTbh KOHCHEKT MO TeMe «UepHbIe AbIPbD)
2. OTBeTHTH Ha BONPOCHI:
e KBazapsbl, LIEHTpaIbHbIE PErHOHBI TAIEKUX FIAKTUK, COJEPHKAT, KaK CUMTACTCA
e Korma 3Be31a yMUpaeT, OHa CTAHOBUTCS YEPHOH JIBIPOH, €CII HMEET Maccy M0 MEHBIIEeH Mepe:
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e OOmas Teopust OTHOCUTEILHOCTH TOBOPHT, YTO YE€PHBIE JBIPHI UMEIOT:
e Kak Ha3pIBaeTCs TOUKA B LICHTPE YEPHOU JBIPHI?
e [ Opu30HT COOBITHIA YEPHOH IBIPHI ATO:

Kpurtepun onennBanus

Omnenka 5 craButcs 3a paboTy, BEINOTHEHHYIO TIOTHOCTBIO O€3 OIIMOOK U HEIOYETOB.

Ouenka 4 craBuTcs 3a paboTy, BBIMOJIHEHHYIO TOITHOCTBIO, HO MPH HAMYHK B Hell He OoJiee OJHON HerpyOol OmmOKU U
OJIHOTO HefloueTa, He OoJee Tpex HeJJ0ueTOB.

Ounenka 3 craBHUTCS, €CIM YYEHHK NPABWIBHO BBHINOJIHWI He MeHee 2/3 Bcell paboThl WIIM JIONMYCTWII He Ooliee OJHOM
rpy0oii ommOKM M JIByX HENO4YeToB, He Oornee omHOW TpyOoil W omHOW HerpyOo# omunOku, He Oojee Tpex HerpyobIX
OHIMOOK, OHOM HErpyOOii OIIHMOKK U TPEX HEMOYETOB, MPH HATUYUH YEThIPEX-TIATH HEOYCTOB.

OneHka 2 CTaBHUTCS, €CM YHCIO OMIMOOK M HEIOYETOB MPEBBICHIO HOPMY UIS OLCHKH 3 WM MPABHIBLHO BBIOIHEHO
MeHee 2/3 Bceit paboThl.

MaTepHaJ’leO-TeXHI/I‘IeCKOC o0ecneyeHue nmpeamMera

Ne
MartepuanbHO-TEXHHUUYECKOE 0OOecrieueHre mpeamera
I
1.1. MynbTuMennitHoe 000pyTI0BaHNE
1.2. KowmmbroTepst
1.3. Kommiekt y4eOHOM W ydeOHO-METOMMYECKON MOKyMeHTanuu (yueOHas JuTeparypa,
y4e0HO-METOAMYECKUN KOMIUIEKC [0 MPEeIMeTy, IPEe3eHTAllMOHHbIE MaTepUabl).

6.I';10ccapmii

1. A3umyT — YIrii0BO€ paccTosiHue 0 MaTeMaTUYeCKOMY TOPH30HTY OT TOUYKH ora
(acTpoHOMUYECKHUIA) WU ceBepa (Te0Ie3MUECKU) 10 BEpTUKalla CBETUJIA.

2. Amnoreii — HanOoJee yqaieHHas OT 3eMJIM ToOUKa OpOUTHI 00pallaloIerocs BOKpYr Hee Tena.
Paccrosinue oT anorest 10 LieHTpa 3eMIIM HA3BIBACTCS ANnO2eUHbIM PACCIMOSHUEM.

3. ApPryMeHT nepureiusi — yroj B IJIOCKOCTH OPOUTHI HEOECHOTO Telia, 00pa30BaHHBIN
HaIpaBJICHUSAMHU HA BOCXOISAUINH y3€lI U TOUKY Hepurenusi opouTsl. OTCUUTHIBACTCS MPOTUB
4acOBOM CTPEJIKH.

4. Actepou — HeOOIBIIOE MJIAHETONOI00HOE TEJI0 HEMPaBUILHOU (POPMBI, IBUXKYIIIEECS 110
op6ute Bokpyr CosHila. ACTepOUIbl CPAaBHUTEIBHO MBI IO pa3MepamM, He UMEIOT COOCTBEHHOM
atMocdepsl. LIIUpoko N3BECTHO CKOIIICHHE aCTEPOUIOB MEXIy opoutamMmu Mapca u FOnurepa,
nostyuuBIee Ha3zBanue “‘Ilosic acmepouoog”.

5. Adenuii — Hanbonee ynanennas ot CoiHIa Touka OpOUTHI 0OpaIlaoIerocs BOKpYr HEro

Tena.

boaunx — Mereop, IpeBOCXOASAIIMI IO IPKOCTU Benepy.

7. BenuuwnHa 3Be3aHasi (3Be3/1HAs BEIMYMHA) — YHCIIO, XapakTepu3yroliee Oeck oobekTa. Yem
MEHbIIIE 3Be3/IHAsl BEIMUMHA — TeM O0JIbliIe OJIECK, TOITOMY sipyaiiiine 00beKThl MOTYT
MIPUHUMATh OTPUIIATENbHBIE 3HAUCHUS ATOT0 napamertpa. [IpenensHo BuanmMas
HEBOOPYKEHHBIM YEJIOBEYECKUM TJIa30M 3BE3/IHAsl BEIMYMHA COCTABIAET: +6,5m, a Takon
SpKuii 00beKT Kak JIyHa B MOJHOMYHHE, UMEET BeIUUUHY: -13m.

8. BepTukaub — 00Jb1I0M HOTYKPYT HEOEeCHOM cepbl, MPOXOAALIMNA Yepes 3eHum, CBETUIIO U
Haoup.

9. Bocxoa — MOMEHT IepecedeHus! CBETUIIOM TOPU30HTA, KOT'/1a OHO MEPEXOUT U3 HEBUIUMOMN
gacTu HeOecHOU cepbl B BUTUMYIO.

10. BocxoxkneHnue npsimoe (IpsiMoe BOCXOXKICHNE) — YIIIOBOE PACCTOSIHHUE M0 HEOECHOMY
HKBATOPY OT TOUYKH BECEHHETO PABHOAEHCTBHS JI0 YaCOBOTO KPyra, MPOXO/IIIEro yepes

o
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cBeTH10. OTCUUTHIBAETCS B CTOPOHY, POTHUBOTIOJIOKHYIO CYTOUHOMY BpAIllEHUIO HEOECHOM
cepsl.

11. Bpemsi aToMHOe€ — BpEMsI, TAJIOHOM KOTOPOTO SABJISAETCS 1 CEKyH1a aTOMHBIX 1[€3UEBbIX YaCOB.

12. Bpemsi BceMUpPHOe — MECTHOE CPE/IHEE COJIHEYHOE BPeMsi IPUHBUYCKOTO MEpHINAHA.

13. Bpemsi BceMupHOe KOOPAUHHUPOBAHHOE — BPEMSI, UCIIOJIb3YEMOE B MIOBCEAHEBHOM KHU3HHU,
CUTHAJIbl KOTOPOT'O TPAHCIUPYIOTCS IO paaro. B ero ocHoBe J1eXUT aToMHasi CEKyHAa, a
YHCJIOBOE 3HAUYEHUE NOA0UPAETCsl TaK, YTOObI OHO HE OTIIMYAIOCh OT BCEMUPHOI'O BPEMEHU
OoJpiie yem Ha 1 cexyHmy.

14. Bpems 1exkpeTHoe — BpeMsi, IepeABUHYTOE Ha 1 yac Briepes o cpaBHEHUIO C MOSICHBIM
BpEMEHEM.

15. Bpemsi 3Be31HO€ — BpeMsi, IPOTEKIIIEe OT MOMEHTA BEPXHEH KYITbMUHAIIMHA TOYKH BECCHHETO
PaBHOJAEHCTBHUS JI0 €€ JJaHHOTO MOJIOKEHHS, BBIPAXKEHHOE B JIOJISX 3BE3JHBIX CYTOK. YHCIEHHO
PaBHO YaCOBOMY YIJly TOUKH BECEHHETO PaBHOJCHCTBHUSI.

16. Bpemsi HCTHHHOE COJTHEYHOE — BPEMsI, IIPOTEKIIIEe OT MOMEHTA HIDKHEH KyJIbMUHAITUN
ructuHHOTO COJIHIIA JIO €r0 TAHHOTO TOJIOKEHUS, BRIPAXKEHHOE B JIOJISIX UCTUHHBIX COJTHEUHBIX
cyTok. YucieHHo paBHO 4acoBoMy yriry uCTHHHOTO CosHIIa ¢ jo0aBiaeHueM 12 gacos.

17. Bpems JieTHee — BpeMsi, BBOJIMMOE Ha JIETHUN MTEPHOJI TyTEM IEepeBOJia CTPEJIOK Ha 1 Jac
BIIEpE/I.

18. Bpemsi MecTHOe — BpeMsi, OTHOCSIIIEECS K TAHHOMY TeorpadUuecKOMy MEpPHIHAHY.
Pa3znuyatoT MecTHOE 3B€3/IHOE, HCTUHHOE U CPEHEE COIHEYHOE BpEMSI.

19. Bpemsi nosicHOe — MECTHOE CPEJTHEE COTHEUHOE BPEMSI OCHOBHOTO Teorpaduaeckoro
MepHIMaHa TOro YacoBOTO Mosca, B KOTOPOM PAcIojIoKeH JTaHHBIA MyHKT.

20. Bpemsi cpeaHee COJIHEUHOE — BpeMs, IIPOTEKIIIEe OT MOMEHTA HIKHEH KyJITbMUHAIIHH
cpenHero skBaTtopuanbHoro ColHIa 0 €ro JaHHOTO MOJI0XKEHHS, BRIPAXKEHHOE B JIOJISAX
CPEIHUX COJIHEYHBIX CYTOK. UMCIIEHHO paBHO YaCOBOMY YIIIy CPEJHET0 AKBATOPUAIHLHOTO
Coinna ¢ gobasienuem 12 4acos.

21. BeicoTa — yriioBoe pacCTOSIHHE TI0 BEPTUKAILY OT MATEMaTUYECKOTO TOPU30HTA JI0 CBETHIIA.

22. T'anniieeBbl CHYTHUKHU — YETHIPE KpYMHEHUX ciyTHUKA FOnuTepa, oTkpbeiThie [ammieem —
Ho, EBpona, 'anumen u Kanmnucro.

23. T'eonx — cMoTpH hopma 3emau.

24. T'on Tponu4vecKuii — MPOMEXYTOK BPEMEHU MEXK]Ty TBYMsI OCIIeI0BaTEIbHBIMU
MIPOXOKICHUSIMHU CPEHETO COJIHIIA Yepe3 TOUKY BECEHHEr0 PaBHOICHCTBHSL.

25. T'os10Ba KOMETBI — 510PO U KOMA KOMETHI.

26. 'opu3oHT MaTeMaTHUYeCKHUIl — OOJIBIION KPYyr HEOECHOM cephl, TNIOCKOCTh KOTOPOTO
MEePIEeHIUKYIIIpHA K OTBECHOM JIMHUU.

27. laTa wJanaHcKas — NOPSIKOBBIM HOMEp JHS, OJyYEHHBIN B Pe3yIbTaTe HEMPEPHIBHOTO CUETA
nHeit ot 1 suBaps 4713 r. 1o H.3. HauanoM Ka)KJ0ro I0JUaHCKOTO THS CYUTACTCS CPEIHHIMA
TPUHBUYCKUHN MOJIICHbD.

28. JIBuskeHne BUAMMOe — HA0II0JaeMOe MepeMelieHie HEOECHBIX TeJl OTHOCUTEIHHO 3BE3/.

29. IBuskeHune npsiMoe — Ha0Jro1aeMoe repeMelieHrne HeOeCHBIX Tell C 3ama/ia Ha BOCTOK.

30. IBuskenune nonsiTHoe (00paTHoe) — HAOIIOJaeMOe TiepeMeleHue HEOECHBIX TeJl C BOCTOKA Ha
3amaf.

31. IBuskeHnue 3Be31bl COOCTBEHHOE — IBIDKEHUE 3BE3/IbI 110 HEOECHOM c(hepe OTHOCUTEIHHO
OKpYXKaloIluX ee 0osee JaJeKuX 3Be3I.

32. loab MeTeOPHBIl — METEOPHBIN MOTOK OOJIBLION MHTEHCUBHOCTH.

33. loarora reorpaguyeckasi — IBYTpaHHBINA yroJl MEX Ay IIIOCKOCTSIMHA HYJIEBOTO MEpHUIMaHa U
MepHuauaHa, IPOXOAIIEro Yepe3 TOUKy Ha 3eMlie.

34. 1oJrora BOCXOASIIEro y3Ja — yroJl B INIOCKOCTH SKJIUNTHKHU, 00pa30BaHHBII HANPaBICHUIMHU
Ha TOYKY BECEHHETO PaBHOJICHCTBUS U BOCXOISIINNA y3e71 OpOUTHI HEOECHOTO TeJa.
OTCcUnTHIBaETCS MPOTUB YACOBOW CTPEIKH.

35. Exununa actpoHoMuyeckas (aCTpOHOMHUYECKAs SMHUIIA) — CPEHEE PACCTOSIHUE MEXTY
3emieit u CosHIEM.
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36. 3aTMeHuUe JTyHHOE — SIBJICHUE TPOX0XkAeHUs JIyHbI Yepe3 3eMHYI0 TeHb (TEHEeBOE 3aTMEHUE)
WJIU TIOJIYTEHb (TIOJYyTEHEBOE 3aTMEHUE).

37. 3aTMeHue coJiHeUHOe — siBJIeHne NOKpbITHs JIyHoi ConHia. briBaeT mosHbIM, YaCTHBIM U
KOJIb1I€0Opa3HBIM. 3aX0] — MOMEHT IEPEeCceUeHUs] CBETUIIOM TOPU30HTA, KOT' 1A OHO MEPEXOAUT
13 BHJIUMOM yacT HeOecHOM chephl B HEBUIUMYIO.

38. 3eHuT — pacroyoKeHHas HaJl TOJI0BOM HAOIIOAATEIS TOYKA MIEPECEUCHUsT OTBECHOW JIMHUM C
MMOBEPXHOCTHIO HEOECHOMU chephl.

39. 3eHNTHOE YacOBOE YHCJI0 — KOJMYECTBO METEOPOB JAHHOTO IMOTOKA, KOTOPOE YBUIET ObI
HaOJr0/1aTeNIh HEBOOPY)KEHHBIM TJ1a30M 32 OJIH Yac Ha HOYHOM HeOe IpH pajuaHTe MOTOKa,
HaXOoJSIIEMCS B 3€HUTE.

40. KapaukoBasi nJlaHeTa — IOCTaTOYHO KPYITHOE HEOECHO TEJ0, KOTOPOE BpaIaeTcs o opouTe
Bokpyr CoJHIla, UMEET JOCTaTOYHYIO Maccy JUIsl TOTO, YTOObI MOIIePKUBAThH OJIM3KYIO K
cepudeckoit popmy 1Mo neiicTBUEM I'PaBUTAINH, HE SBISIETCS] CIIYTHHUKOM JPYrOd TUTaHETHI,
HE MOXET, B OTJIMYHE OT TUIAHET, PACYUCTUTH PAiOH CBOCH OPOUTHI OT JPYrHMX KOCMHYECKHX
00BEKTOB.

41. Kiace cneKTpaibHbIi (CIEKTPaIbHBIN KJIACC) — XapaKTEPUCTUKA CIEKTPa U MOBEPXHOCTHOM
TEeMIEpaTyphl 3Be3/1bl. Pa3nnyaroT ceMb OCHOBHBIX U TPU OOKOBBIX Kjlacca, Kax bl Kiacc
JIeNTUTCS Ha JIECATH MOJIKJIACCOB.

42. KomeTta — TeJI0 MaJIOl TUIOTHOCTH, COCTOSIIIEE M3 ra3a M MBLUTH U 00paIiariieecss BOKPYT
Comnria. Y KOMeT paznudaroT 20108y, 00pa3yeMyro SIpOM U OKPYKAIOIIEH ero koMo, u
xeocm.

43. Kondurypauus njaHeT — B3auMHBIC pacrioioxkeHus tianeT n CotHIa Ha HeOecHO chepe
3eMHOI'0 HalJIrogaTes.

44. KoopaMHAaThl TOPU30HTAJIbHbIE — U3MEPEHHBIE OTHOCUTEIHHO MAaTEMaTHUYECKOTO TOPU30HTA
(a3UMyT M BBICOTA). — SKBATOPUAIIbHBIC — U3MEPEHHBIC OTHOCUTEIILHO HEOECHOTO DKBAaTOpa
(TIpsiMO€ BOCXO’KICHHE UJTH YaCOBOW YTOJI Ml CKJIOHCHHUE).

45. Koma (y koMeT) — (OT APEBHETPEUYECKOTO “BOJIOCHI’) — 00JIAKO M3 TBIIU U Ta3a, OKpyKaroIiee
A1po KoMeTbl. BMecTe xoma u s10po 006pa3yroT 2ono8y komemul.

46. KopuoJmnca cuiia — 0JHa U3 CUJI MHEPIUH, MTPOSBIISAIONIASCS BO Bpalaloieiics cucreme
oTcueTa, PH JIBUKEHUH B HAIIPaBJICHHUH MO YIJIOM K ocH BpauieHus. [Ipoie roBops — uem
nanplie 00BEKT OT IIEHTpa BpallleHus], TeM ObICTpee y Hero KacareiabHasi CKOpPOCTb, U
Ha000POT, YeM OJMKe K LIEHTPY — TEM TaKasi CKOPOCTb HUXKE.

47. KpHoJIMTO30HA — TO, YTO TIPUHATO HA3bIBaTh ‘‘BEYHOU MEP3JIOTON”, T.€. BEPXHUU CIIOMN
IJIAHETHOM KOPBI, XapaKTePU3YIOMIUNCS OTPULIATENbHOM TeMIiepaTypoii HOpoJl U MOYB U
HaJIM4YUEeM WM BO3MOKHOCTBIO CYIIECTBOBAHUS MOJ3EMHBIX JIbA0B. JlocTaTouHo 00mupHas
KPHOJIUTO30HA CPEIU TUIAHET COJTHEUHOM cUCTEeMBbI XapakTepHa Juis 3eMian u Mapca.

48. Kpyr nedecHoii cepsbl 60J1b110# — IepecedeHre HeOeCHO! cdephl C MPOU3BOIBLHOM
IJI0CKOCTBIO, IPOXOASIEH Yepes EHTP HeOeCHOM cdephl.

49. Kpyr nedecHoii cepbl 4acoBoii — 00JIbII0M MOIyKpyT HEOECHOU chepbl, MPOXOASIIUN Yepes3
MOJIFOCHI MUPa U CBETHIIO.

50. KyibMuHaIMs — MOMEHT MepecedeHus CBETUIIOM HEOECHOTO MEpUANAHA.

51. JIum0 — BUIUMBII Kpall IMCKa CBETUIIA B TPOEKIIUU HA HEOECHYIO cdepy.

52. JIuHMsA 0TBeCHAs — MpsMast IMHUSA, COBIAIAIONIAsl ¢ HalpaBJIeHUEeM HUTH OTBeca B IaHHOU
TOYKE 3EMIIN.

53. Mepuauan reorpaguyeckmii — 00JIbIION MOJYKPYT, MPOXOIAIINN Yepe3 MOIIOCH 3eMITH.

54. MepuauaH HedecHbIil — 60JIbIION KPYT HEOECHOM cdephl, MIOCKOCTh KOTOPOTO MPOXOAUT
4yepe3 OTBECHYIO JIMHUIO U OCh MUDA.

55. MepuauaH HyJieBOii (T(PUHBMYCKHUIT) — MEpUIMaH, MPOXOIAINil yepe3 I puHBHUCKYIO
obcepBaTopHio B AHTTIUH.

56. MepuauaH OCHOBHOIi (LleHTPaJIbHBbII) 4aCOBOI0 MOsAca — reorpapuuecKkiue MepHIMaHsbl,
MPOXOSIIME MPUOIU3UTENBHO M0 CEPEIMHE YACOBBIX MOSICOB M OTCTOSIIIME TOYHO Ha 15
IpagycoB IO JOJTOTE APYr OT Apyra.
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75.
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77.

78.

79.

80.

MeTteop — cBeTOBOE sIBIICHHE B aTMOC(epe 3eMIIn MPH MOTaJaHNH U CTOPAaHUU B HEH
METEOpOua.

MeTteoput — METEOPOU, YIIABIINI HAa TIOBEPXHOCTh 3€MJIM WJIN APYroM MJIaHETHI.
Meteopon — TBEpAOE TEIO, ABMKYILEECS B MEKIUIAHETHOM IIPOCTPAHCTBE, Pa3MEPOM
MEHBLIE acTepoua.

Hapup — pacnonoxxeHHas 1o HoraMu HaOI0AaTess TOUKa IepeceyeHus] OTBECHOM JIMHUU C
MMOBEPXHOCTHIO HEOECHOMU chephl.

HaxkJioHeHue opOMTHI — IBYIPaHHBINA YToJ1, 00pa30BaHHBIN MIOCKOCTSAMHU SKIUNTUKA U
OpOUTHI HEOECHOTO Tela.

HoBoayHue — ¢a3za JIyHbl, Tpu KOTOPOH €€ IKIUNTHIESCKAs IOJIr0Ta paBHa KU THICCKON
noarore ConHua.

Houb acTpoHoMHYeckasi — IEPHOJ] CYTOK MEXKy aCTPOHOMUYECKUMU CyMEpKaMu, Korja
CounHile morpyXeHo Mo TOpU30HT HUXke 18 rpaaycos.

Ocb Mupa — npsiMasi, BOKpYT' KOTOPOil MPOUCXOIUT Kaxyllleecs BpalieHne HeOecHO! cdephl.
IMapanuakc rogoBoii — yros, o KOTOPbIM U3 JaHHOW TOUKH BUJIEH PaIuyC OpOUTHI 3eMITH. —
CYTOYHBIN — yroJi, N0/l KOTOPHIM U3 JaHHOW TOUKU BUJIEH PaguyC 3eMIIH.

IMapan nianeT — acTpPOHOMUYECKOE SIBJIEHHUE, ITPH KOTOPOM HECKOJIBKO MiaHeT CoJIHeUHOI
CUCTEMBbI OKa3bIBaeTcs 1o 0JHYy cTOpoHy oT CoJHIla B HEOOJIBILIOM CEKTOpE, KaK Obl
BBICTPOUBIINCH B OJIHY JIMHUIO U TIPU HAOMIOJEHUH ¢ 3€MIIH, BUAHBI T0BOJIBHO OJIM3KO APYT K
npyry Ha HeOecHoM cdepe. briBaeT 60IbIINM U MaJIbIM, B 3aBUCUIMOCTH OT YMCJIa IJIAHET
KOTOpBIE “BBINUIM HA mapax . He sBiseTcs aCTpOHOMUYECKAM TEPMUHOM.

Ilepureii — HanOoJee OM3Kas K 3eMiie TOUKa OpOUTHI 0OpaIIaroIIerocs BOKPYT Hee Tea.
IMepurennii — Han6omee 6mm3kas Kk CONHITY TOUYKa OpOUTHI 0OPAIIAIOIIETOCS BOKPYT HETO
Tena.

Ili1aneToNa — HE ACTPOHOMUYECKHI TEPMUH, HO CBSI3aH C acTpoHOMUEH. O3Havaer
«MOOOHBIN TITAHETEY, TO €CTh (PAKTHUUECKHU SBIISETCSI CHHOHUMOM TEPMUHA «MaJjasl MIaHeTay.
IMosic yacoBoil — y4yacTOK 3eMJIH, IJI BCEX TOUYEK KOTOPOTO MPUHUMAETCA OJJMHAKOBOE
MOSICHOE BpeMSI.

IMokpeiTUs HeGecHBIX TeJl JIyHOli — sIBIeHUS 3aKpbITUS TUCKOM JIyHBI HEOECHBIX TEJI TIPH €€
JBUKEHUH OTHOCUTENIBHO 3BE3/I.

IMoxpbITHSA 3B€3/1 aCTEPOUIAMH — SIBJICHUS 3aKPbITHSI TUCKOM acTepOU/ia 3BE3/Ibl.
IMoanoaynue — ¢asza JIyHsl, mpu KOTOPOH Pa3HOCTh IKIUNTHYSCKUX 10Ar0T ConHia u JIyHb
pasHa 180 rpagycam.

I[onyIAHOHHBII HHIEKC — CpeIHEEe OTHOIICHHE KOJIMYECTBAa METEOPOB JAaHHOTO MOTOKA C
OseckoM sipue BesrurHbl (M+1) K KOJIMYECTBY METEOPOB ITOTO MOTOKA SIpYe BETUUHHBI M.
IloTok MeTeopHbIii — 1) iBNIEHNE MHO)KECTBEHHOTO MaJICHUSI METEOPOB B TEUCHHE HECKOJIBKUX
4acoB WJIM IHEH U3 OJTHOTO paJiMaHTa; 2) poi METEOPOUIOB, IBMKYIIUXCS TI0 OJHOM opoute
BOkpyr CouHua.

IIporuBocTosinue — KOHGUTypalus HEOECHBIX TEI OTHOCUTEIBHO APYT K APYTY, IPU KOTOPOH
Pa3HOCTh UX SKIUNTUYECKUX AONTOT paBHa 180 rpamycam. MHbiMu cioBamMu — KOria HeOecHbIe
TeJa 0Ka3bIBAIOTCSA TOYHO JIPYT HA MPOTUB JpPYra.

PaBHOAeHCTBME — MOMEHT IepeceueHus nenTpa aucka ConHila HeOeCHOTO SKBATOpa MpH
Nepexo/ie B CeBEpHOE MOyIIapHe (BECEHHEee) WIH I0KHOe (OCEHHEe).

PaBHOZeHCTBHS TOUKH (TOUKU PABHOJIEHCTBHS) — TOUKH IepeceyeHns HeOeCHOro SKBaTopa u
SKJIMIITUKU (TOUYKHU BECEHHET0 M OCEHHEr0 paBHOJEHCTBUs). B Touke BeceHHero
paBHoieHCcTBUS CoJHIIE NepeceKaeT HeOECHBIN IKBATOP, EPEXOAs U3 F0XKHOTO MOTyIapus
HeOecHOH cdephl B CeBEpHOE.

PaBHOZeHCTBHS 310Xa (3110Xa PABHOACHCTBHS) — MOMEHT BPEMEHH, B KOTOPBIH MOJIOKEHHE
TOYKH BECEHHETO PABHOJCHCTBUS MPUHUMAETCS B KAUECTBE Hayala OTCYETa SKBATOPHAIbHBIX
Y SKIIMIITUYECKUX KOOPAUHAT.

PaguaHT — TOUKa CXOXKJIEHUS NapaJlJIeIbHBIX JIydeil B nepcnekTuBe. OueHb YETKO
OTPEAEIAETCS A1 METEOPOB, IPUHAUIEKALINX K OTHOMY IIOTOKY.
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82.

83.

84.

85.

86.

87.

88.

89.

90.
91.

92.

93.

94.

95.

96.

97.

98.
99.

Pedpakuus — sBiieHre NMpeIoMIICHUS CBETa Ha TPAHUIIE JABYX CPeJl C Pa3HOM ONTHYECKOM
IJIOTHOCTHIO. ACTpOHOMUYECKasi pepaKIisl YBETUIUBACT BUIUMYIO BBICOTY CBETHII HaJ.
TOPU30HTOM.

Capoc — uukIi 3aTMEHU#, NOBTOPSIOLIMIACS ¢ uHTepBaiom 6585 cyrok (18 et u 10 (11) aueit).
B capoce conepxutcst 41 conneunoe u 29 TEHEBBIX JTYHHBIX 3aTMEHUM.

CeKCTaHT — HABUTAITMOHHBIN H3MEPUTEIHHBIA HHCTPYMEHT, UCTIOIh3YEMBIH JIJIsl OTIPEACTICHHS
BBICOTHI COJIHIIA U APYTUX KOCMHUYECKHX 0OBEKTOB HAJl TOPU3OHTOM C LIETIBIO OMPEACIICHUS
reorpauuecKux KOOPAMHAT TOYKH, B KOTOPOW IPOU3BOIUTCS H3MEPEHUE.

CxJI0HeHHe — YTII0BO€ PACCTOSIHUE 110 YaCOBOMY KPYry OT HEOECHOTO 3KBaTopa 10 CBETHJIA.
[TonoxuTEensHO K CEBEPY M OTPULIATEIHHO K IOTY.

CxopocTth J1ydeBasi — IPOEKIUS CKOPOCTH HEOECHOTO TeJla OTHOCUTEIBHO Ha001aTeNs Ha
JTUHUIO Bu3upoBaHus. [lonoxurenbHa B ciiydae yAalleHus Tesa oT HaOltoiaTelns u
OTpHUIIATENIbHA B CITyyae MPUOIMIKEHUS.

CoeguHeHue MIaHeT — KOHQUrypalys AByX HEOECHBIX TeJl, IPU KOTOPOU UX IKIUNTHYECKUE
JIOJITOTHI PaBHBI (TO €CTh JJIsi HAOMIOJACHUS ¢ 36MJIM OHU CTOSIT Ha OJTHOM JIMHUU U
“3aKpbIBAIOT’ APYT apyra coboit). B ciaydae coenmunenust BHyTpeHHeH tuiaHeTsl ¢ ComHIeM
pa3nuyaloT HUKHEE COEUHEHNE — KOT/Ia IIJIaHeTa pacrosioxeHa Mexay 3emieil u ComHuem, u
BEpXHEE COeIMHEHUE — KOT'/1a TUTaHeTa pacrnoJiokeHa 3a CosHLeM.

CouHule cpeHee IKBAaTOPUAJIbHOE — BOOOpa)kaeMasi TOUKa, pABHOMEPHO ABIIKYILASCS 1O
HEeOECHOMY IKBATOPY TaK, YTO B KXl MOMEHT €€ TIPSIMOE BOCXOXKJIEHHWE PAaBHO CpeIHEH
noiarore uctuaHoro CoJtHIa.

Coanunecrosinue (ycrap. ColnHIIEBOPOT) — MOMEHT MPOXOKACHUS LIeHTpoM Arcka CoJiHa
caMOM CEBEpHOM (JIeTHEE) WM F0’KHOM (3UMHEE) TOUKH IKITUITHKH.

CTosiHMe — Ka)KylIasicsi OCTAaHOBKA B BUJUMOM JIBUKEHHUH IJIAHETHI IIPU NEPEXOJIE OT NPAMO20
08UICEHUSL K NONSAMHOM) Y1 HA000POT.

CyMepkH — 4acTh CyTOK nociie 3axoaa CoyHIa Uik TIepe] €ro BOCXO0M.

CyMepKH acCTpOHOMHUYECKHE — OTPAaHUYUBAIOTCS norpykearueM CotHIa 1Mo TOpU30HT 10 18
rpaaycoB. [1pu GosbiieM norpykeHuH HAYUHAETCSI ACTPOHOMUYECKAst HOUb.

CyMepKH rpaskaiaHcKmue — OTpaHMYMBAIOTCS norpyxenuem CoJiHIa Ho1 TOPU30HT 10 6
IpaaycoB.

CyMepkH HABUT'allMOHHBbIE — OTPAaHUYUBaIOTCs orpykeHrneM CoJHIla o rOpu30HT 10 12
IpaaycoB.

CyTKkH 3Be3/IHbIe — IPOMEKYTOK BPEMEHH MEXKY JBYMS IOCIEI0BATEIbHBIMU
OJIHOMMEHHBIMU KYJIbMUHAIUSMU TOYKH BECEHHET0 PAaBHOJACHCTBUS HA OJTHOM U TOM Ke
reorpauueckomM MepuIraHe.

CyTKM UCTHMHHBIE COJIHEYHbIE — IIPOMEKYTOK BPEMEHH MEXKY ABYMS MOCIEI0BATEIbHBIMU
OJIHOMMEHHBIMU KyJIbMUHAIUSAMU IIEHTpa BUAUMOro aucka CoHIla Ha OJTHOM U TOM Ke
reorpaguueckomM MepuaraHe.

CyTKHM cpeiHUEe COJTHEYHbIE — IPOMEKYTOK BPEMEHHU MEXKY JIBYMS MOCIIEI0BATEIbHBIMU
OJIHOMMEHHBIMU KyJIbMUHAIIUSIMU CPETHET0 dKBaTOpUabHOTO COJIHIIA HA OJTHOM U TOM K€
reorpauueckomM MepuIraHe.

Cdepa nedecnas (nebecHas cepa) — BooOpaxkaemas cepa IpOu3BOIHHOIO pajinyca ¢
IIEHTPOM B TOUKE HAOTIOACHMUS.

TepmMuHaTOp — NTUHUSA, OTACNAIONIAS TEMHYIO YacTh BUIMMOTO JMCKA TIAHETHI OT CBETIIOMN.
Toama onTuyeckas (onTHYECKas TOJIIA) — HATYPATbHBIN JOorapu(M OTHOIICHHS
WHTEHCUBHOCTHU CBETA /IO BXOJA B MOTJIOMIAIOIIYIO Cpey K €ro MHTEHCUBHOCTH TIOCTIE e
MIPOXOXKICHHUS.

100. ¥3eJ1 — Touka nepeceyeHus OpOUTHI HEOECHOTO Teja ¢ SKIUNTUKON. Pasnuyator

BOCXOJISAIIMNA U HUCXOIALINMA y3JIbL.

101. ¥Yro.a 4acoBoii — yriioBoe paccTosHUE 10 HEOECHOMY 9KBAaTOPY OT BEPXHEH TOUKU

9KBATOPA JI0 YACOBOT'O KPyra, MPOXOAAIIEr0 Yepe3 CBETHIIO. OTCUUTHIBAETCS B CTOPOHY
CYTOYHOT'O JIBM)KEHUS HeOeCHO! cephl.
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102. YpaBHeHue BpeMeHH — Pa3HOCTb MEK/y CPEIHUM M UCTUHHBIM COJIHEUHBIM
BpEMEHEM.

103. @da3a 3aTMeHHs — OTHOILIEHNE 3aKPBITON YaCTH IMaMeTpa 3aTMEBAEMOI0 Tela,
IIPOXOSALIErO Yepe3 LEHTP 3aTMEBAIOLIETO TEJIa, K IOJIHOMY JUAMETPY 3aTMEBAEMOI0 Tela.
JlJ14 IOJIHOTO 3aTMEHMS 3Ta BEIMUYMHA paBHA €MHULIE IUTFOC OTHOIIEHUE MUHUMAJIbHOIO
paccTosIHUS MEXy KpassMU 3aTMEBAIOLIET0 U 3aTMEBAEMOI0 TeNla K AUaMETPy 3aTMEBAEMOT0

Tena.

104. da3a njaaHeThbl — OTHOLIECHHE INIONIAAN OCBEIICHHON YaCTH BUANMOI0O JUCKA KO BCel
€ro IUIOLIaJIH.

105. ®opma 3eMuin — ypoOIIEHHO, Hallla MJIaHeTa UMeeT GopMy 1I1apa, HO TOUHEE TOBOPUTH,

YTO OHa “mapoodpasHa’”. boyiee TOUHO, MOKHO CKa3aTh, 4To opma 3eMiu OJu3Ka K
AIUTUIICOUTY, CIUTFOCHYTOMY Yy ITOJIFOCOB U PACTSHYTOMY B 9KBaTOPHAJIbLHOM 30HE, JJI1 KOTOPOTO
JaKe €CTh CTeIHATbHBIM TEPMUH: Teou I (T.€. “mogo0HbIN 3emiie”).

106. Dyko MaATHUK (MassTHUK DYKO) — MAATHUK, UCHIOJIb3YEMBIN JUI SKCIIEPUMEHTAILHOM
JEMOHCTpAIMK CYTOYHOTO BpamieHus 3emin. [Ipencrasuser co6oi rpy3 MOABEIIEHHBIN HA
JUIMHHOM OTBECeE.

107. XBOCT KOMETHBIH — Ira30IbUIEBON XBOCT KOMETHI.

108. IIupora reorpagpuueckas — yroja Mexay INIOCKOCTBEO 36MHOT'O 9KBAaTOPa U OTBECHOM
JIMHHAEW ONYIIEHHON NEPHEHANKYIISIPHO IIOCKOCTH.

109. JKBATOP 3eMHOM — O0JIBIION KPYr HAa TOBEPXHOCTH 3€MJIH, IJIOCKOCTh KOTOPOTO

MIEePIEeHIUKYIIIPHA OCH BpallleHUs. — HEOECHBIN — OOJIBIION Kpyr HEOeCHO! cephl, IIIOCKOCTh
KOTOPOT'O MEPHEHIUKYIISIPHA K OCH MHpA.

110. IKJIMNTHKA — 1) MIIOCKOCTh OpOUTHI 3eMJIH; 2) BUIUMBIN TOAUYHBIN yTh CoHITA
OTHOCHTEIILHO 3Be3]1 Ha HebecHOoH cdepe.

111. IKCUEHTPUCUTET — BEJIMYHMHA, XapaKTepu3yroias oTindue GopmMbl OpOUTHI OT
KpyroBo#. [IJist OKpY)KHOCTH paBeH HYJIO, VIS TapaboIbl — SIHMHUIIE.

112. DJieMeHTBI OPOUTHI — HA0OP MapaMeTPOB, OJTHOZHAYHO XaPAKTEPHUIYIOITUN OpOUTY
HeOEeCHOro Tena.

113. DJIOHTAlMsl — YTJIOBOE PACCTOSIHUE IIaHETHI (KOMETHI, actepousa) oT CosHIa.

Paznuuaror BocTouHyto (1m1anera K BOcTokKy ot CoJiHIa) U 3anaHyto (TU1aHeTa K 3anamy OT
CoJtHIIa) AIIOHTAIHIO.

114. noxa — MOMEHT BPEMEHH, BEIOPAHHBIN B KaUe€CTBE HAYAJIBHOTO OTCYETA.

115. demepuaa — Tabauia, B KOTOPOH MPUBEICHBI BEIYUCICHHBIE KOOPAMHATHI HEOECHOTO
TeJIa IS Pa3IMYHBIX MOMEHTOB BPEMEHH
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