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1. HIOACHUTEJIBHAS 3AIIMCKA

[Tporpamma ydeGHOrO mpeaMera «ACTPOHOMHS» pa3paboTaHa B COOTBETCTBHH C IPHKA30M
Munobpuaayku  Poccuiickoit ®enepammu Ne613 ot 29.06.2017 «O BHeceHMM HW3MEHEHUH B
denepalibHBI  TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTaHIAPT CPEAHEro O0OIero oOpa3oBaHMS,
yTBepkaeHHbINH [Ipukasom MunuctepcTtBa oOpazoBanus u Hayku Poccmiickoit denepamuu ot 17 mas
2012 r. Ne 413%»; na ocnoBanuu [Incema MunoOpHayku Poccun «O0 opranu3anuy U3ydeHus yu4eOHOTO
npeameta “ActpoHomus”» oT 20 urons 2017 1. Ne TC-194/08; ¢ yuerom TpeboBanuii ®I'OC cpennero
o0miero o0pazoBaHus, MPEABSBIIEMBIX K CTPYKTYpE, COACPKAHUIO U Pe3yabTaTaM OCBOCHHS YIeOHOTO
npeaMeTa «ACTPOHOMUS.

B nacrosiee BpeMsi BaXKHEUIINE LENU U 33/1a4d aCTPOHOMHH 3aKJIIOYAIOTCA B (DOPMUPOBAHUU
MIPEJICTAaBICHUI O COBPEMEHHOM eCTECTBEHHOHAaY4YHOI KapTUHE MUPA, O €IMHCTBE (PU3HMUECKUX 3aKOHOB,
JeWCTBYIOIMX Ha 3emiie U B Oe3rpaHnyHON BceneHHoi, 0 HenmpepbIBHO MPOUCXOASIICH IBOIIOIHMU
HAaIIeH MJIaHeThl, BCeX KOCMUUYECKUX Tell U UX CUCTEM, a TaKkxke caMoil BeeneHHoi.

CopepxaHue nporpamMmsbl y4eOHOTO IpenMeTa « ACTPOHOMUSD) HAaIpaBlIeHO Ha (POPMUPOBAHUE Y
oOyuaromuxcsi:

* TOHUMAaHUs MPUHIUIIUATIEHON POJIM ACTPOHOMHH B NMO3HAHUU (DyHIaMEHTAIbHBIX 3aKOHOB MPUPOJILI 1
COBPEMEHHOM eCTECTBEHHO-HAYYHOU KapTUHBI MUDA;

* 3HAHUN O (UBUYECKON Mpupojie HEOECHBIX TEJI W CHUCTEM, CTPOCHHUS W HSBOJIONMH BceleHHOH,
MPOCTPAHCTBEHHBIX M BpeMEHHBIX MacmTabax BcenenHoil, Hambonee BaXHBIX aCTPOHOMHUYECKUX
OTKPBITHSIX,

OTIpEICTUBIINX PAa3BUTUE HAYKU U TEXHUKH,

* YMEHHMH OOBACHATH BUAMMOE IOJOKEHUE U JIBH)KEHHE HEOECHBIX TeJ NPUHIUIIAMH ONpPEJesICHUs
MECTOIOJIOKEHUSI M BPEMEHH [0 AacCTPOHOMHUYECKUM OOBEKTaM, HaBbIKAMH MPAKTHYECKOTO
WCTIOJIb30BAHUSI KOMIIBIOTEPHBIX NMPUIOKEHUH U ONpEeIeNCHUsT BUIa 3BE3THOI0 Heba B KOHKPETHOM
MyHKTE JIJIs 33JJaHHOTO BPEMEHH,

* [I03HABaTEJIbHBIX HHTEPECOB, HWHTEIUIEKTyaJlbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B Ipolecce
MpUOOpEeTEeHUsl 3HAHUKM MO aCTPOHOMHH C WCIOJIB30BaHHWEM Pa3IMYHBIX HCTOUYHHUKOB HH(OpPMAIUH U
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTU;

* YMEHHs TMPUMEHSATh MPUOOPETCHHBbIE 3HAHUS ISl PEIIeHUs MPAKTHYECKUX 3a7ad TOBCETHEBHOM
KU3HH;

* HAy4YHOT'O MUPOBO33PEHMUS;

* HaBBIKOB UCIOJIb30BaHUS €CTECTBEHHO-HAYYHBIX, 0COOCHHO (PU3UKO-MaTEMaTUUECKUX 3HAHUH [
OOBEKTUBHOTO AaHalu3a yCTPOWCTBA OKPYXKAIOIIETO MHpa Ha MpHUMepe JOCTIKEHUN COBPEMEHHOM
acTpO(pU3HUKH, ACTPOHOMUU U KOCMOHABTHKH.

[Tporpamma y4yeOHOTO mpeaMeTa «ACTPOHOMUS» YTOUHSIET CoJep:KaHHue Yy4eOHOTO Marepuana,

MIOCJIEZI0BATENBHOCTh €0 U3yUEHUs, paclipe/iesieHue y4eOHbIX 4acoB, TEMATHKY pedepaToB (J10KIa10B),
BUJIBI CAMOCTOSITENILHBIX pa0OT, YUUTHIBAS CHENU(HUKY MPOTrpaMM MOJTOTOBKU CHEIHATUCTOB CPETHETO
3BEHA, OCBAaNBAEMOM CITCITTAITEHOCTH.
[IporpaMMa  MOXET  HCMONB30BAThCSI  JAPYTUMHU  MpOo(decCHOHANBHBIMU  00pa30BaTeIbHBIMU
OpraHU3alMsIMHU, PEATH3YIONIUMU 00pa30BaTEIbHYIO MPOTPAMMY CpeaHero oOmiero oOpa3oBaHHS B
npenenax ocBoenus OOIT CIIO mo crnenuanpaocTu 38.02.04 KomMepuus (mo orpaciasm) Ha 6aze
OCHOBHOro o01iero oOpa3oBaHHsi — MPOrpaMMbl IOJATOTOBKHM CHELHAIUCTOB CpPEAHEro 3BEHa
(IIICC3).

2. OBIIAA XAPAKTEPUCTUKA YYEBHOI'O TPEJMETA

AcTpoHOMHS — HayKa, W3ydalollas CTPOCHHE M Pa3BUTHE KOCMHUYECKUX TeJ, UX CHCTEM
u Bcell Beenennoi.

MeToibl aCTPOHOMUYECKUX HCCIIEOBAaHUI OYeHb pa3HooOpa3Hbl. OAHM U3 HUX MPUMEHSIOTCS
MpU  OMpENeICHUU  TIOJIOKEHUST KOCMHYECKMX Tel Ha  HeOecHoW  cdepe, apyrue —
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NpU HW3YYEHUU HX JBIKEHUS, TPETbH — NPU HCCIEAOBAHUU XapaKTEPUCTUK KOCMHUYECKHX TeJ
pa3IMYHBIMU METOJAaMU M, COOTBETCTBEHHO, C IIOMOIIbIO PA3JIMUYHBIX HWHCTPYMEHTOB BEIYTCS
Habmoenus CosHia, TYMaHHOCTEH, TIaHET, METEOPOB, HCKYCCTBEHHBIX CITYTHUKOB 3€MIIH.

VYueOHblit penMer «AcTpoHOMUs» u3ydaercs Ha 0azoBoM ypoBHe PI'OC cpemnero obuiero
o0pa3oBaHMsI, OCHOBBIBAETCS HAa 3HAHMIX OOYUYaIOLIUXCS, MOJYYEHHBIX MPU U3YYeHUU (U3HKHU, XUMUH,
reorpadguu, MaTeMaTHKH B OCHOBHOM IIIKOJIE.

BaxxHyio poiib B OCBOGHUHU COJIEp’KaHUS NIPOrpaMMbl UTPAIOT COOCTBEHHBIE HAOIIO/ICHUS
obyyaromuxcsa. Crenuduka IIaHUPOBAaHUS U OPraHMU3AIMK STHX HAOIIOACHUHN OINpenensercss ABYMS
oOcTosTenscTBaMU. Bo-niepBbIX, OHU (3a UCKItOYeHreM HabmoaeHuit CoHIa) TOJKHBI TPOBOIUTHCS B
BEUEpHEE WM HOYHOE BpeMs. BO-BTOpBIX, 0OBEKTHI, IPUPOAA KOTOPBIX MU3Yy4aeTCs Ha TOM WU MUHOM
3aHATUU, MOTYT OBITH B 3TO BpeMsl HENOCTYMHHBI s HaOmoaeHuid. [Ipu maHnupoBaHUM HAOIIOIECHUI
3THX 00BEKTOB, B 0COOCHHOCTH IIJIAaHET, HEOOXOAMMO YUYUTHIBATH YCIOBUS UX BUAUMOCTH.

[Tpu HEBO3MOXKHOCTHU MPOBEICHUSI COOCTBEHHBIX HAOIIOACHHI 32 HEOECHBIMU TEJIAMU X MOXKHO
3aMEHUTh Ha TMPAKTHYECKHE 33JaHUsl C HUCIOJb30BAHMEM COBPEMEHHBIX HH(OPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHI, B YaCTHOCTH KapTorpaduueckux cepsucos (Google Maps u ap.).

B 3aBucumoctu ot mpoduisi npodeccruoHasbHOTO 00pa3oBaHMs, CHEHU(PUKH OCBAMBAEMBIX
npodeccuit CIIO mum cnermanbaocteit CI1O mocnenoBareabHOCTh U TyOMHA U3YYEHHUS TEM IMpeaMeTa
«ACTPOHOMHS» MOTYT MMETh CBOM OCOOEHHOCTH. DTO BBIPa)KaeTCsl 4epe3 CoJiep)KaHue OOydeHMs,
KOJIMYECTBO YacOB, BBIACISIEMbIX HA H3y4EHHE OTAEIbHBIX TE€M MPOTpamMMbl, TIYOHMHY MX OCBOCHUS
oOyJaromuMucs, dYepe3 O0O0OBEM W XapakTep NPAKTUYECKUX 3aHATHH, BHIBl BHEAYAUTOPHOU
CaMOCTOSITENTLHOM pabOThI CTYIEHTOB.

[Tpu oTOope conepkanus yuyeOHOro mpeaMera «ACTPOHOMHUS» MCIOIb30BaH MEX IPEIMETHBIN
MOJIXO/l, B COOTBETCTBHH C KOTOPHIM OOyYaroIuecs: JOJKHbI YCBOUTH 3HAHUS U YMEHHUSI, HEOOXOAUMbIE
it HOpMHpPOBAHUS CIUHOW IEJIOCTHOW ©CTECTBCHHO-HAYYHOW KAPTUHBI MHUpPA, ONPEACIISIONmei
(dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHHUSI, BOCTPEOOBAHHBIE B )KU3HH U B IPAKTHUUECKOM JEITEILHOCTH.

B uenom yueOHBIH mpenMer «ACTPOHOMHS», B  COJIEPKAHUU KOTOPOM  BEIyLIUM
KOMITOHEHTOM SIBJISIFOTCS Hay4YHbIE 3HAaHWS W HAy4YHbIE METOJAbl TO3HAHMS, HE TOJBKO IO3BOJISET
copMHpOBATH y 0O0YYAIOLINXCS [ENOCTHYIO KapTUHY MHpa, HO U TIPOOYKAaeT y HUX dMOIMOHAIBHO-
LIEHHOCTHOE OTHOIIEHHE K M3y4aeMOMY MaTepHualy, TOTOBHOCTb K BBIOOpPY JeHCTBHI ompeneneHHON
HAIpaBJIEHHOCTH, YMEHHE MHCIIONb30BaTh METOJOJIOTMIO HAyyHOrO IO3HAaHUS JJIs MU3y4YEHHS
OKPY>KaIOILEro Mupa.

[Tpu n3yyenuu npeamera «ACTPOHOMUS» PaCCMATPUBAIOTCS CIIEIYIOIINE TEMBI:

- Beenenue. Mctopust pa3BuTHSI aCTPOHOMUU;

- [IpakTHyeckre 0OCHOBBI aCTPOHOMUU;

- MeToibl 1 crIOCOOBI aCTPOHOMUYECKUX HAOIIOICHU;

- Conneynasi CUCTEMA;

- 3BE31161. DBOJIIOLMS 3BE3T;

- Hamra I'anakTuka;

- CtpoeHnue u sBotonUs BeeneHHol.

B mpomecce ocoenuss OOIl CIIO na 06a3e OCHOBHOTO 00IIEro 0Opa3oBaHUS C MOJIYyYCHHUEM
cpeanero obuiero oopazosanus (INIIICC3) noaBeneHune pe3yapTaToB 00y4eHUs 10 y4eOHOMY MpeIMeTy
«ACTPOHOMUS» OCYLIECTBIISIETCS B paMKax MPOMEXKYTOUHOW arrectauuu (AudQepeHunpoBaHHbIHN
3au€rT).

3. MECTO YYEBHOTI'O IIPEJIMETA B YYEGHOM IIJTAHE

[Ipenmer «AcCTpoHOMHS» BXOIUT B COCTaB TnpeaMeTHoW obmactu «EcTecTBeHHBIE
Haykn» @DI'OC cpennero obmiero oOpa3oBaHMs M H3ydaeTcs B 00IIeoOpa3oBaTEILHOM ITUKIIE
yuebHoro miana OOIl CIIO mo cnenmansuHocT 38.02.04 Kommepuusi (mo orpacasm) Ha 0ase
OCHOBHOTO 00111eT0 00pa30BaHMsl C MOJydYeHUEM CpeaHero obmero o0pa3oBaHMS.

B yuebnom murane IIIICC3 mno cnenuansroctu 38.02.04 Kommepuusi (mo orpaciasim)
y4eOHBINH TpeaMeT «ACTPOHOMUS» BXOJHUT B COCTaB 0OIIE0Opa30BATEIbHBIX YU€OHBIX IUCIMIUINH,

5



dhopmMupyeMbIX U3 00s13aTebHBIX TpeaMeTHBIX obnactelr @I'OC cpennero obmero oOpa3oBaHus, s
cneuuanbHocteit CI1O cooTBeTcTBYIOMIEro Mpoduiis MpoQecCHOHATBHOTO 00pa30BaHusI.

Pabouas mporpamma mnpenmera «ACTpPOHOMHS» HU3y4aeTcs B 0OIIe00pa3oBaTEIbHOM LIHKIIE
yueOHOro IUIaHa B KayecTBE 0a30BOM y4eOHOro IMpeaMera MpOorpaMMbl IMOATOTOBKH CHEIMATMCTOB
cpeanero 3BeHa no crnenuaibHocTd  38.02.04 KomMmepuusi (1o oTpaciisiM) C MOJYYEHUEM CPEIHETO
o01m1ero oopa3oBaHusl.

4. PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPEMETA

OcBoenne coaepkaHusi ydeOHOTO TpeaMeTa «ACTPOHOMHUS» O0ECleYrBaeT JOCTHIKEHHE
00y4aroIUMHUCS CIEAYIOLUX pPe3)1bmamos.

* TUYHOCHIHDBIX

- c(hopMHUPOBAHHOCTh HAYYHOTO MHPOBO33PEHMS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS aCTPOHOMMUYECKON HAYKU;

- YCTOMUYUBBIA MHTEPEC K UCTOPUU U IOCTHIKEHUSAM B 00J1aCTH aCTPOHOMHUU;

- YMEHHUE aHaJIM3UPOBaATh MOCJIEACTBUS OCBOEHMSI KOCMHUYECKOTO IPOCTPAHCTBA Ul JKU3HU U
NesITeIbHOCTH YeJIOBEKa;

* MemanpeomMemHuuix:

- YMEHHUE HCIIOJb30BaTh IPU BBHINOJHEHUHM NPAKTUYECKUX 3aJaHUi MO acTPOHOMMHU TaKHe
MBICJIUTENIbHBIE ONEpaly, Kak IOCTaHOBKA 3ajayd, (OpMYyJIMPOBAHHWE TUIIOTE3, aHAJIW3 M CHUHTES,
CpaBHEHHME, O00O0OLIeHHEe, CHCTeMaTHU3allks, BbISIBIEHHE NPUYUHHO-CIECICTBEHHBIX CBs3EH, IOUCK
aHaJIoroB, (pOpMyJIMpPOBAaHUE BBIBOAOB U M3YyYCHHS PA3IHMYHBIX CTOPOH aCTPOHOMHYECKHUX SIBICHHM,
IPOLIECCOB, C KOTOPHIMU BO3HMKAeT HEOOXOAMMOCTb CTaJIKMBAThCA B IMpO(decCHOHAIBHOU cdepe;
- BJQJCHHE HaBblKaMM I[1O3HABATEJIbHOM JIEATEIILHOCTH, HaBbIKAaMH pa3pelleHus mpoolsem,
BO3HUKAIOIIMX MPH BBIIOJIHEHUH NMPAKTUUECKUX 33aJJaHUN 110 aCTPOHOMMU;

- YMEHHUE HUCII0NIb30BaTh Pa3JINYHbIe UCTOUHUKH IO ACTPOHOMUU JUIsl TIOJTYYEHHS JOCTOBEPHON Hay4HOM
uHpOpMalUY, YMEHHUE OLIEHUTD €€ JOCTOBEPHOCTh;

- BJIQ/ICHUE SI3bIKOBBIMU CPEACTBAMM: YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3pEHHS I10
Pa3IUYHBIM BOIIPOCAM AaCTPOHOMHHM, HCIOJb30BaTh S3bIKOBBIE CPEJCTBA, AJE€KBaTHbIE O0OCYKAaeMOi
npobsieMe acCTpPOHOMUYECKOTO XapaKTepa, BKII0UYasi COCTaBICHUE TEKCTa M MPE3CHTAMU MaTepUalioB C
HCMOJIb30BaHUEM HH(OPMAIIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTUH;

* NPEOMEMHDBIX:

- chOpMHUpPOBAaHHOCTb  MpeAcTaBIeHUH 0  cTpoeHun  CoOJHEYHOW  CHCTEMBI,  SBOJIIOLUHU
3Be3] U BeceneHHol, mpocTpaHCTBEHHO-BpEMEHHBIX MaciiTabax Beenennoii;

- TIOHUMaHME CYIIHOCTH HaOJro1aeMbIX BO BeeneHHO sBieHMi;

- BJAJICHUE OCHOBOIIOJIATAIOIIMMU ACTPOHOMUYECKMMH MOHSTHUSAMH, TEOPHUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH, YBEPEHHOE II0JIb30BAaHNE ACTPOHOMUYECKOM TEPMHUHOJOTMEN M CHMBOJMUKOIN;
- Cc(OpMHUPOBAHHOCTH MPEACTABICHUNH O 3HAYEHUH ACTPOHOMHHM B MPAKTHYECKOW JEeSTEIbHOCTH
4eJI0OBEKA U 1aJIbHEMIIEM HayYHO-TEXHUYECKOM Pa3BUTHH;

- OCO3HaHUE POJIU OTEUECTBEHHOW HAYKH B OCBOEHUU U HCIIOJIb30BAHUN KOCMUYECKOTO IPOCTPAHCTBA U
Pa3BUTHH MEXYHAPOJAHOTO COTPYJHUUYECTBA B ATOM 00JIACTH.



5. CTPYKTYPA U COJAEP KAHUE YYEBHOI'O ITPEJJMETA
5.1. O6beM yueOHOro npeaMeTa M BUAbI y4eOHOIi padoThI
Pabouas yueOHast mporpaMma mpeaMmera MOCTpOeHa MO MOIYJIbHO-OJIOYHOMY MpHUHIHMIYY. B

Tabnuie 2 ykazaH o0beM BPeMEHH, 3allJIaHUPOBAaHHBIN Ha pean3alio BceX BUIOB y4eOHOM paboThI.

Tabmmma 2 - O6beM BpeMeHH, 3aIUTAHMPOBAHHBIN Ha peau3alfio BCeX BUOB yU4eOHOM paboThl

Bun yueOHo# padoThl O0bem yacoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 66
Oo0s13aTe1bHAs ayIMTOPHAsA yueOHAs Harpy3Ka (Bcero) 44
B TOM YHCJIE:

IIPAKTUUYECKHE 3aHITHS 22

KOHTPOJIbHBIE paOOTHI 0
BHeayauTopHasi camocTosiTeJibHasi paboTa ody4yarierocsi (Bcero) 22
B TOM YHCIIE:
BBIMIOJIHEHHE WHJMBUIYaJbHBIX MPOEKTOB (UccleoBareibckas pabota u 10
pabota ¢ ¢ HHGOPMAIIMOHHBIMH HCTOYHUKAMH)
pedepaTuBHas paboTta 2
pacueTHo — rpaduueckas pabora 0
NOJrOTOBKA MPE3CHTAIIMOHHBIX MAaTEPHAJIOB 2
HaOJI0/IEHUE HEBOOPYKEHHBIM IJ1a30M 6
COCTaBJICHUE OTIOPHBIX KOHCIIEKTOB, TE3HCOB 2
Ipomesicymounas ammecmayus no npeomeny npogooumcs 6 ¢popme ougpepenyuposannozo
3auéma (21eKmpoHHOe mecmuposanue) 8o 2 cemecmpe.

5.2. TemaTu4eckHuii JIaH MO NpeaMeTy B pa3pe3e MoayJiei

JI.]'IH CTYACHTOB OYHOI'0 OTACJICHUSA

HaumenoBanue m _ | KommuecTso ayauTOpHBIX 4acoB
MOZyJIEH U TEM s 2 B TOM 4HCIIE:
“EES
=) [
E L§ g % Bceero GE) 2 % T3,
2 > E EE & 8 7 | cemuHape!
= ° = 8
Mogay.n 1. BBeieHne B aCTpOHOMHUIO 2 2 2 -
Tema 1.1 IIpenmer actponomun. Ee pazsurue u 2 2 2 -
3HAYEHHE B )KU3HHU OOIIIECTBA
Mopayas 2 IlpakTH4ecKHe OCHOBbI ACTPOHOMHUH 10 10 6 4
Tema 2.1 3Bé3aH0€ HEOO. 2 2 2 -
JleroucuncieHue U ero TOYHOCTh
Tema 2.2 OnTuueckasi acTpOHOMUS 4 4 2 2
Tema 2.3 U3yuenue GinxKHETO 4 4 2 2
Y JTaJJbHETO KOCMOCa
MopnybHblii KOHTPOJb Nel. BreinonHeHue 3amaHus 2 2 2




o Moxyism 1-2.
Moayan 3. YerpoiicTBo CoTHEeYHOM CHCTEMBI 6 6 2
Tema 3.1 ConneyHas cucrema 6 6 2
Moayas 4. CosiHue — 6J1MeKaias 3Be3/1a 4 4 2 2
Tema 4.1 Connue- 6nmxaiimas 38e3/1a 2 2 2 -
Tema 4.2 IIposiBnenue CoHEUHON aKTUBHOCTH 2 2 - 2
MoayabHbIi KOHTPOJIb 2 BhInojiHEHHE 2 2 - 2
KOHTPOJIBHOI'O 33JJaHusl 110 MOAyJIAM 3-4
Moayanb 5. 3Bé31b1. IBOTIOIUSA 3BE3] 4 4 2 2
Tema 5.1 3Be3nnl. Kinaccudukarus 38e31. 2 2 2 -
Tema 5.2 DBonronus 38e31 2 2 - 2
MoayabHbIi KOHTPOJIb 3. AHAIN3 JUarpaMMbl 2 2 2 -
«CHEKTP-CBETUMOCTB) H «MacCa-CBETUMOCTH
(Monynb 5)
Moayas 6. Hama IN'anakTuka 4 4 2 2
Tema 6.1 Hama I'anaktuka. Ctpoenue ["anaktuku 4 4 2 2
Mopny/ibHBII KOHTPOJIb 4. PelieHne cutyaliMoHHBIX 2 2 - 2
3aza4
Moayasb /. Ctpoenne u 3Bojiouns Becesnennoii 4 4 2 2
Tema 8.1 Koneunocts u 6eckoHeuHocTh BceenenHoi 2 2 2 -
Tewma 8.2 McTopus pa3BUTHS IPEACTABICHHUH O 2 2 - 2
Bcenennon
O0o0marniee HTOroBoe 3aHATHE 2 2 - 2
HToro no mpeamery: 44 44 22 22
JL1s1 CTYy1€HTOB 3204HOI0 OT/AeIeHUsl
HanmenoBanue = KosnnyecTBo ayMTOpHBIX 4acoB
MOJYJIEU U TEM T = B TOM YHCJIC:
7w s =
§ t% 2 & Beero | L. 2
S253 Sg3 | B
=73 & 3 Z | cemuHaphl
= S S °g
MopnyJis 1. BBenenne B acCTpOHOMHIO 2 2 2 -
Tema 1.1 IIpenmer actponomun. Ee pazsutue u 2 2 -
3HAYEHHUE B JKU3HM 00IECTBA
MopayJs 2 IlpakTH4ecKHe OCHOBbI ACTPOHOMHUH 10 10 6 4
Tema 2.1 3Bé3aH0€ HEOO. 2 2 2 -
JleroucuncieHue u ero TOYHOCTh
Tema 2.2 OnTuueckasi acTpOHOMUS 4 4
Tema 2.3 U3zyuyenue OnmxHero 4 4
U JTaJIbHEr0 KOCMOca
MopaybHblii KOHTpPOJb Nel. BroinonHeHue 3agaHust 2 2




mo Moxyisim 1-2.
Moayan 3. YerpoiicTBo CoTHEeYHOM CHCTEMBI 6 6
Tewma 3.1 Conneunas cucrema 6 6
Moayas 4. CosiHue — 6J1MeKaias 3Be3/1a 4 4 2 2
Tewma 4.1 Conniie- 6muxaiiias 3se3aa 2 2 2 -
Tema 4.2 IIposiBnenue CoHEUHON aKTUBHOCTH 2 2 -
MoayabHbIi KOHTPOJIb 2 BEINIOJIHEHHE KOHTPOJIBHOTO 2 2 -
3a1aHus o Moaysim 3-4
Moayanb 5. 3Bé31b1. IBOTIOIUSA 3BE3] 4 2 2

Tema 5.1 3Be3anl. Kinaccudukarus 38e31. 2 2 2 -
Tewma 5.2 DBomronus 3Be37] 2 2 -
MoayabHblIii KOHTPOJIb 3. AHaNU3 quarpaMMbl 2 2 -
«CTIEKTP-CBETHUMOCTh)» U «MacCa-CBETUMOCTHY (MOTYITh
5)
Moayab 6. Hama I'asakTuka 4 4
Tema 6.1 Hama 'anaktuka. Ctpoenue [anakTuku 4 4
MoayabHblii KOHTPOJIb 4. PerieHue CuTyalmoHHbIX
3aza4
Moayasb /. Ctpoenne u 3Bojiouns Becesnennoii 4 4
Tema 8.1 KoneyHocTh 1 0€CKOHEUHOCTh BceneHHoi 2 2 -
Tewma 8.2 McTopus pa3BUTHS IPEACTABICHHUH O 2 2 - 2
Bcenennon
O0o0marniee HTOroBoe 3aHATHE 2 2 - 2
Hroro mo mpenmery: 56 10 8 2
AtTecranus 1 kypc auddepeHunpoOBaHHBIN 3a4eT

5.3. TeMaTH4eckuii IJIaH U coiep:kaHue padoyeil yueOHON MPOrpaMMbl NpeaMera

«ACTpOHOMHSA»

ZL]'IH XapPaKTCPUCTUKN YPOBHA  OCBOCHUA yqe6H0r0 MaTepurajla HUCIOJIB3YHOTCA CICAYIONIUC

0003HaUECHUS;

1 — o3HaKOMUTENBHBIN (y3HaBaHUE PaHEe U3YYEHHBIX 0OBEKTOB, CBOWCTB);
2 — penpOyKTUBHBIN (BBITTOHEHHUE ACATEIBHOCTH 110 00pasily, MHCTPYKIIUU WK TIO PYKOBOJICTBOM)

3 — MNpOAYKTUBHBIA (IUIAHUPOBAHME M CaMOCTOSITEIbHOE BBINOJIHEHHE JEATENbHOCTH, pEIIeHue
MPOOJIEMHBIX 3a]1a4)

IS CTYACHTOB OYHOI'0 OTACJICHUSA

Hanmenosanue | Coxepikanue yueOHOro marepuaia, 1adbopaTopHbIe U O6béM | YpoBeHb
pa3enoB MOIyJeH | MpakTHYECKUe padoTEI,
U TeM caMoCTOsATeNbHAs PadoTa 00yJaroIIUXCsl, KypcoBast HacoB OCBOCHH
paboTa (TTpoeKT) o
(eciu npedycmompenvt)
1 2 3 4
Mooyns 1. Beeoenue ¢ acmponomuio 21210
Tema 1.1 Coaep:xanue y4eOHOro MaTepuajia
Ilpeomem 1. IIpenmet actponomuu. Ee pa3BuTtue u 3HaueHue B 2 1,2

acmponomuu. Ee

(I)OpMI/IpOBaHI/II/I COBpCMCHHOI\/'I KapTUHBI MHUpa U B




pazeumue u
3HAUeHUe 6 HCU3HU
oouwecmea

IIPAKTUYECKOHN AeaTenbHOCTH moaei. CTpyKTypa u
Mmacitadsl BeeneHHOH.

ActpoHOMUS B ApeBHOCTH (ApuUCTOTEND, [ MIIapx
Huxkeiicknmii u [Tronemeit). ActpoHoMust ApucTorens
KaK «Hanbonee pusmveckast U3 MAaTeMaTHISCKUX HAYK).

Mooynw 2 Ilpakmuueckue 0CHOB8bL ACMPOHOMUU

10/6//4

Tema 2.1 36é30n0e
Hebo.
Jlemoucuucnenue
U €20 MOYHOCHLD

Coaep:kaHye Y4eOHOI0 MaTepHuaJja
1. .ITonsitue HeGecHOM cdepbl. 3BE3IBI U CO3BE3TUA.
HeOGecHbie koopauHaThl 1 3BE3AHBIE KapThl. Bugumoe
JBIDKCHUE 3BE3]T HAa Pa3IMYHBIX TeorpauaecKux
mupotax. ['onnuHoe aBmxenne ConHua 1o Heoy.
Oximmntrka. Mcnoap3oBanne 3BE34H0I0 Heba s
HAXOXJICHUS KOOPAMUHAT CBETWJIA. ACTPOHOMUS U
omnpezaeneHue BpeMeHu. Tounoe Bpems. OnpeneseHue
reorpauueckoit TONITOTH | HIUPOTHI.
Jleroucuuncnenue u ero To4HOCTh. MicTopus co3ganus
pa3nuuHbIX KaneHaaped. COJTHEUHbIN U TyHHBIH,
I0JIMAHCKUH U TPUTOPUAHCKUN KaJeHJapH, 3HAUCHUE UX
MCI0JIb30BaHus. [IpOEKThI HOBBIX KaJICHIapeu.

1,2

Tema 2.2
Onmuueckasn
acmponomus

1. UncTpyMeHThI onTu4eckoi (HaOIroaaTenbHOM)
actpoHomMuHd. Pons HabmogaTeIbHON aCTPOHOMUH B
9BOJTIOIUH B3TJIs/10B Ha Beenennyro. M3nyuenus
HEOECHBIX CBETHIJI. METO/IbI ACTPOHOMHYECKUX
HabmoeHuil. OnpeneneHue MoI0KEHHs CBETUIT Ha
HeOECHOM cdepe mpu MOMONTH KapThl 3BE€3THOTO Heda.

1,2

IpakTnyeckoe 3ansitue Nel V3amepeHue BpeMeHHU.
Omnpenenenne reorpadUyecKoi JOITOThl U MIHPOTEHL.

2,3

Tema 2.3
H3yuenue
onudicHezo
u 0anvHezo

Kocmoca

Coaep:xanue y4eOHOro MaTepuaJia
N3ydeHnue okos03eMHOro npocrpascrsa. Mcropus
KOCMOHABTUKHU. COBpEMEHHBIE METO/IbI U3yUEHUS
ommkHero kocmoca. [IpobieMbr 0CBOCHHS OJIMKHETO
KOCMOca I Pa3BUTHS YeTIOBEUECKON ITUBUIIH3AIH U
YKOHOMHYECKOTO pa3putus Poccum.

AcTpoHOMHUS TajbHETr0 KocMoca ( BOJIHOBast
ACTPOHOMHS, HA3eMHBIC U OPOUTATBHBIC TEJICCKOIIHI,
COBPEMEHHBIE METO/IbI M3YYECHHS JAITbHETO0 KOCMOCa.
[TpoGnemMbl OCBOEHUS TaTbHET0 KOCMOca. 3HAUYCHHE
OCBOEHHS JalIbHET0 KOCMOCa I Pa3BUTHS
YeJIOBEYCCKON ITUBUITU3AIIUN i SKOHOMHYECKOTO
passutus Poccun.

1.2

IMpakTnyeckoe 3ansitue Ne2
1. 3y4yeHue npuHIMIIOB 1EHCTBUSA U CTPOSHUS
ONTUYECKOTO U PaJAHOTENIECKOIa, COBPEMEHHBIX
HA3€MHBIX U KOCMHUUYECKHX TEJIECKONOB. 2 3HAKOMCTBO C
ACTPOHOMUYECKOI 0OcepBaTopue.

2,3

Mopny/ibHBII KOHTPOJIb Ne 1.
BrITIoJTHEHNE TECTOBOTO 3aJIaHUs TI0 MOYJIsAM 1-2.

2

Mooyns 3. Yempoiicmeo Conneunoit cucmemul

10/4/2/4

Coaepsxanue y4eOHOIro MaTepuania
1. Conueunas cucrema, e€ mpoucxoxaenue. Buaumoe
nBmkenue miuaner. Cucrema 3emis - JIyna. [1nanerst

2

1,2
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3eMHOM rpynnsl. [Inanersr — rurantel. Maisle Tena
ConHEYHOU CUCTEMBI.

IpakTnyeckoe 3ansitue Ne3

1. Ompenenenue paccTostHUS HEOECHBIX TEJ M UX 2 2,3
paszmepoB B COJIHEUHOM CUCTEME.
Tema 3.1 IIpakTnyeckoe 3anaTue Ned
Conneunasn 1. 3akons! Kennepa. 3akoH BCEMUPHOTO TATOTEHUS 2 2,3
cucmema
Mooy 4. Connue — onusxncaiimasn 36e30a 6/2/2/2
Conepxanue y4eOHOI0 MaTepuasa
Tema 4.1 Connye- | 1 ®uznueckue xapakrepuctuku Comnnia. Ctpoenue 2 12
Onudxcainman ConHIa ¥ UCTOYHUK €0 SHEPTUHU. ’
36e30a
Tema 4.2 IIpakTuyeckoe 3ansaTue NeS
Ilposenenue 1.IIposinenne ConHEYHOM aKTUBHOCTH U €€ BIMSIHUE 9 23
Conneunoii Ha 3emunto. Busyansnoe Habmonenue 3a ConHieMm. ’
aKmueHoCcmu Acteponsibl U MeTeopUThl. KOMETBI 1 METEOPBI.
Mopny/ibHBII KOHTPOJIb Ne2 2 3
BrinonHeHne KOHTPOJIBHOTO 33JaHUSI TT0 MOAYISIM 3-4.
Mooyns 5. 36é301. Ieontouusn 36é30 6/2/2/2
Coaepsxkanue y4e0HOIro MaTepuania
Tema 5.1 3g¢e30nr. | 1 3Be3nbl. Kitaccupukanmst 38e3/1. J|BOiHBIC 3BE3/IbI. 2 19
Knaccugukauyusn ’
36€30.
Tema5.2 IIpakTnyeckoe 3ansaTue Ne6
Deonroyusn 36e30 | 1.9Bomonus 38e31. HelitpouHble 3Be3/1b1. YepHble 2 2,3
JIBIPEIL.
Mopny/ibHBII KOHTPOJIb Ne3
AHanu3 auarpaMMbl «CIEKTP-CBETUMOCTbY U «Macca- 2 3
CBETUMOCTBY (MOAYTH 5)
Mooynb 6. Hawa I'arakmuxa 6/2/2/2
Coznepxanue y4eOHOro MarepuaJa
1 Crpoenue nameit ['anakTuku. 3Be3JHBIE CKOTUICHUS. 2 19
Tema 6.1 Hawma | Tymannoctu. Iloncucrema I'anakTuku 1 ee ciupanibHast ’
TI'anakmuxka. CTPYKTypa
Cmpoenue IIpakTyeckoe 3ansaTue Ne7 5 23
T'anakmuku 1.Ctpoenue ["anakTuku. ’
MopnybHbIi KOHTPOJLNe4 PerieHne cUTyalMoHHbIX
3a/1a4: HAWTH PACCTOSIHUE MEXY 3BE37jaMU B
okpectHocTH CoJHIIa, UX 4ucio B I'anakTuke, e€ 2 3
pa3Mepbl, OLEHUTh Maccy U pa3Mep YEPHOI IbIPHI 110
JIBUKEHHIO OTIEJIbHBIX 3BE3 .
Mooyns 7. Cmpoenue u 380110ouus Beenennou 6/2/2/2
Tema 7.1 CojeprxaHue y4eOHOI0 MaTepuaJa
Koneunocmo u 1 Ctpoenue u sBomonust Becenennoit. Mup ranakTuk. 5 12
bOeckoneunocmow Kgazapsr. [Ipo6iiemMbl KOCMOIOTHH. ’
Bcenennou
Tema 7.2 IIpakTHyeckoe 3anaTHe Ne 8
Hcmopusa 1. Ucropus pa3BuTus npejactabieHuit o Becenennoit. 2 2,3
pazeumus IIpoucxoxaenue u pa3Butue BeceneHHOM.
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npeocmaeienuil o
Bcenennoii
Ooboowarowee MopaybHbIil KOHTPOJIb NeS.
umoz060e BrinonHeHne TecToBOro 3a/ilaHus 0 BCEMY KypCy 2
3anamue npeamera. JuddepeHurpoBanHblii 3a4€T.
HToro no mpeamery: 66
B TOM YHCJIE:
TeopeTHYecKoe 00yueHue 22
NMPAKTHYeCKHE 3aHATHUSA 22
AJISl CTY/IEHTOB 3204HOI0 OT/eJIeHHs
Haunmenosanue | Coxepikanue yueOHOro marepuaia, 1adopaTopHbIe U O6BEM YpoBeHb
pa3aenoB MOAyJeH | MpakTHYECKue padoThI,
U TeM CaMoCTOATEIIbHAS paboTa 00yJaIOIIMXCS, KypCoBast HacoB OCBOCHH
pabota (IIPOeKT) s
(ecau npedycmompenvl)
1 2 3 4
Mooyns 1. Beeoenue 6 acmponomuro
Coaep:kanue y4eOHOro MaTepuaJa
Tema 1.1 1. I[Tpenmet actponomuu. Ee pa3BuTue u 3HaueHue B
IlIpeomem (GbopMUPOBaHUN COBPEMEHHOM KapTUHBI MUpPA U B
acmponomuu. Ee | npaktuyeckoil nestenbHOCTH Mofeil. CTtpykrypa u 2 12
pazeumue u Macitadbl BeeneHHOH. ’
3nauenue ¢ ycusnu | ACTpoHOMuUs B IpeBHOCTH (ApHcTOTeb, [ Hapx
oowecmea Huxketickuii u [ITonemeit). ActpoHOMUSI APUCTOTEINS
KaK «Hanbosee Gpu3ndeckasi i3 MAaTeMaTHICCKUX HAYK.
Mooyns 2 Ilpakmuueckue 0CHOGbL ACHPOHOMUU 10/6//4
Coaep:xkanue y4e0HOro MaTepuana
1. .ITonsitue HeGecHOM cdepbl. 3BE3MBI U CO3BE3TUA.
HebecHble koopIMHATHI U 3BE3AHBIE KapThl. Buanmoe
JBYKCHHE 3BE3]T HA PA3IIUYHBIX TeorpaduuecKux
Tema 2.1 36é30n0e | mmpotax. 'onnynoe nBuxenne ConHIa mo Hedy.
neoo. Oxymnruka. Ycrons3oBanne 38630HOT0 HEOA I
Jlemoucuucnenue | HAXOXKACHUS KOOPAMHAT CBETHJIA. ACTPOHOMHUS U 2 1,2
u e20o mouHocmsp | onpeneneHue BpemeHu. TouHoe Bpemsa. Onpenenenue
reorpauueckoil 1OATOTHl U HIHUPOTHI.
JleToucuucnenue u ero TOYHOCTh. MicTopust co3manus
pa3nnuHbIX KaneHaapeil. CoTHEUHbIN U JTyHHBIH,
FOJINAaHCKUH U TPUTOPUAHCKUM KaJeHAapH, 3HAYCHNUE UX
UCnoNb30BaHusl. [IpOeKThl HOBBIX KaJeHaapei.
1. ncTpyMeHThI onTH4ecKoi (HaOIroaaTeIbHON)
acTpoHoMuu. Pons Habm0gaTeNbHOM aCTPOHOMHUH B
Tema 2.2 SBOJIIOIMHM B3IJI10B Ha Beenennytro. U3nyuenus
ema <. HEOECHBIX CBETHJI. MEeTOIbI aCTPOHOMHYECKHUX
Onmuueckasn o
HabmoieHuil. OnpeneneHue MojaoKeHUs! CBETUI Ha
acmponomus .
HeOEeCHOH cepe mpu MOMOITH KapThl 3B€3IHOTO Heda.
IIpakTuyeckoe 3ansaTue Nel 3mepenne BpeMeHH. 5 23
Omnpenenenne reorpaduyecKoi JOITOTHl U HIMPOTEHIL. ’

12




Tema 2.3
H3yyenue
onudicnezo
U 0a1bHezo

Kocmoca

Coaep:kaHye Y4eOHOIr0 MaTepHaJja
N3ydenune okomno3eMHOro npocrpanctsa. Mcrtopus
KOCMOHABTUKHU. COBPEMEHHBIE METO/IbI U3YUECHUS
ommkHero kocmoca. [Ipo6ieMbl 0CBOCHHS OJIMIKHETO
KOCMOCA /I Pa3BUTHS YEJIOBEUECKON IUBWIIM3AIUU U
SKOHOMUYECKOT0 pa3Butus Poccum.

AcTpoHOMHS TaJIbHETO KOCMOca ( BOJTHOBast
ACTPOHOMHUSI, Ha3eMHBIC U OPOUTAIILHBIE TEJIECKOIIBI,
COBPEMEHHBIE METO/Ibl M3y4YEHUS JAIbHEro KOCMOca.
[TpoGaemMbl OCBOCHHUS TaIbHEr0 KOcMOca. 3HAUYCHHE
OCBOCHMS JAJIbHETO KOCMOCA JIJISl Pa3BUTHS
YeJI0OBEUYSCKON ITUBHIIM3AIINN U YKOHOMHYECKOTO
pasButus Poccun.

1.2

IIpakTnyeckoe 3ansitue Ne2
1. I3yueHue npruHLUIIOB IEUCTBUS U CTPOCHMS
ONTHUYECKOTO U PAIUOTENECKONA, COBPEMEHHBIX
HA3eMHBIX U KOCMUYECKHUX TEJIECKOMOB. 2 3HAKOMCTBO C
aACTPOHOMHUYECKON 00cepBaTopuei.

MopnyibHbIi KOHTPOJIb Ne 1.
BbinonHeHne TeCTOBOro 3ajianusi o Moayisim 1-2.

Mooyns 3. Yempoiicmeo Conneunoui cucmemul

Tema 3.1
Conneunan
cucmema

Coaep:xkanue y4e0HOIro MaTepuania
1. Conneunas cucrema, €€ nmpoucxoxaenue. Bugumoe
nBrkeHue miaader. Cucrema 3emis - Jlyna. Ilnaners
3eMHOM rpymnnsl. [Inanersr — rurantel. Maele Tena
ConHeYHOU CUCTEMBI.

IIpakTuyeckoe 3anaTue Ne3
1. Ompenenenue pacCTosTHUSI HEOECHBIX TEJT U UX
pa3mepoB B CoJIHEUHOI cucTeme.

IIpakTuyeckoe 3ansiTue Ned
1. 3axonsl Kemepa. 3akoH BCEMUPHOTO TSATOTEHUS

Mooynw 4. Connye — bnuxncaniman 36e30a

Tema 4.1 Connuye-

CoaepskaHue y4eOHOro MaTepHuaJIa
1 ®uznyeckue xapakrepuctuku Comnnima. CTpoeHue

onuxcaiiman ComHIla ¥ UICTOYHUK €T0 DPHEPTHUH.
36e30a
Tema 4.2 IIpakTuyeckoe 3ansaTue NeS
Ilposaenenue 1.IIposiBnenne ConHEYHOM aKTUBHOCTH U €€ BIHMSIHUE
Coaneunoin Ha 3emutro. Busyansnoe Habmonenne 3a ConHIeM.
AKMUBHOCHMU Acteponibl U MeTeopuThl. KOMEThI 1 METEOPBI.

Mopny/ibHBII KOHTPOJIb Ne2
BrImotHeHHe KOHTPOJILHOTO 33JaHHs TI0 MOIYIISIM 3-4.

Mooyns 5. 36€30b1. Ieon0yus 36€30

Tema 5.1 3ee30u1.
Knaccugukayusn
36e30.

ConepkaHnue v4e0OHOro MaTepuaJja
1 3Be3anl. Knaccudukarms 38e31. J{BolHbIE 3BE3IHI.

Tema5.2
Deonwouus 36e30

IIpakTuyeckoe 3ansaTue Ne6
1.OBomronus 38e3a. HeliTponHsble 38e3161. YepHble
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JBIPHL.

MonayabHblii KOHTPOJIb Ne3
AHanmM3 auarpaMMbl «CIIEKTP-CBETHMOCTh)» U «Macca-
CBETUMOCTBY (MOILYJb 5)

Mooynw 6. Hawa I'anakmuxa

Coaepxanue y4e0HOIro MaTepuasa
1 Crpoenne naweli ['anakTuky. 3Be3HbIE CKOIUICHUS.

Tema 6.1 Hawma | Tymannoctu. [loncucrema [NasakTuky u ee ciupanbHas
TI'anakmuka. CTPYKTypa
Cmpoenue IpakTnyeckoe 3ansitue Ne7
T'anakmuku 1.Ctpoenue ["anakTuKH.

MonayabHblii KOHTPOJIbNe4 PerieHne CUTyalmOHHbBIX
3a/1a4: HAUTH pacCcTOSTHUE MEXIY 3BE3aMHU B
okpectHOocTH COJIHLIA, UX YKCTO B ['anakTuke, eé
pa3Mepsbl, OLEHUTh MACCY U pasMep 4YEPHOU JBIPHI 110
JIBUJKEHHIO OTJIEJIbHBIX 3BE3L.

Mooynw 7. Cmpoenue u 360ntoyun Beenennou

Tema 7.1 Coneprxxanue y4eOHOr0 MaTepuasa
Koneunocmo u 1 Ctpoenue u 3Bomtonus Beenennoit. Mup rajgakTuk.
beckoneynocmp Kgazapsl. [Ipo6iiemMbl KOCMOJIOTHH.
Bcenennou
Tema 7.2 IIpakTnyeckoe 3ansaTue Ne 8
Hcemopus 1. Vcropus pa3Butus npeacTaBieHuii o BeeneHHoi.
pazeumus [Ipoucxoxaenue u pa3Butue BeeneHHOM.
npeocmaeieHuil o
Bcenennoi
Oooowarouee MoayibHbIii KOHTPOJIb NeS.
umozoeoe BolnonHeHue TecToBOro 3a1aHus 10 BCEMY KypCy 2
3anamue npeamera. JuddepeHurpoBaHHbIN 3a4ET.
Hroro no mpeamery: 66
B TOM YHCJIE:
TeopeTH4YecKoe 00y4yeHue 4
NpPaKTHYeCKUe 3aHATHS 4

Tembl pedepaToB (10K1210B)

Actpomnorus

Bospact (3emmu, Conamna, ConmHeqHOM cuctemsl, | anakTuku, MeraranakTukn).

Bcenennasi.

lNamaxtuka (I"anmakTuka, raJaKTHKM).

FGJ'II/IOI_ICHTpI/I‘leCKaH CUCTCMa MHpa.

I'eonieHTpUyeCcKas cucteMa Mupa.

KocmonaBTuka (KOCMOHABT).

MarnutHas Oypsi.

Merteop, Mereoput ,MeTeopHoe Teno, MeTeopHbIi 10k 1b, Miteunblii I1yTs.

3aHYCK HNCKYCCTBCHHBIX HEOECHBIX Tel.

3aTMeHue (JTyHHOE, COJTHEYHOE, B CHCTEMAaX IBOWHBIX 3BE37).

Kopab:ip kocMuvecKHii.

[Ipobiema «ConHile — 3eMIasiy».

Co3Beszaue (He3axosIIee, BOCXOIAIIEE U 3aX0AIIee, HEBOCXOIAIIEE, 30/IMAKATEHOE ).
CousHeuHast cucTema.
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UepHast npipa (Kak mpecKa3biBaeMbIil TEOPUESH THITOTETHIECKUH 00BEKT, KOTOPBIA MOKET 00pa30BaThC Ha

OTIPEICIICHHBIX CTAIMSX DBOJIIOIMH 3BE3/l, 3BE3THBIX CKOIUICHUH, TaJIaKTHK).

3BOHIOI_II/I$I (36MJ’II/I U IIJIaHCT, COJ'IHI_Ia " 3BC3, MCTaraJlakTHUK 1 MeTaFaJ’IaKTI/IKI/I).

1

00 NN L AW

11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Tembl HHAUBUAYAJIBbHBIX IIPOCKTOB

HcTopus BO3HUKHOBEHUSI Ha3BaHMM CO3BE3AMM U 3BE3N.

. Ucropus xanennaps.

. XpaHeHHeE U Ilepeada TOYHOTO BPEMEHHU.

. Uctopus mpoucxoxkaeHus apuaiiiimx o0beKToB Heba.

. [Iponieccust 3eMHOMN OCH ¥ U3MEHEHUS KOOPAWHAT C TEUEHUEM BPEMEHHU.
. Cucrema KOOpAMHAT B ACTPOHOMUH U T'PAHUIBI X IPUMEHUMOCTH.

. AHTHYHBIE TIpeacTaBieHus GruiIocooB O CTPOCHUH MUPA.

. Touku Jlarpanxa.

. CoBpeMeHHbIE METO/Ibl T€0IE3UNUECKUX U3MEPEHUI.

. Ucropus otkpertus IInyrona u HenryHa.

. KoHcTpyKTHBHBIE 0COO€HHOCTH COBETCKHX M aMEPUKAHCKUX KOCMUYECKUX AIIapaToB.
[Honéret AMC x rutaneram COTHEYHON CUCTEMBI.

[IpoekTs! o 10OBIYE TONE3HBIX HCKOMTaeMbIX Ha JlyHe.

Campble BBICOKHE FOpbI IJIAHET 36MHOU TPYIIIHI.

Cospemennsle uccienopanusi AMC miaHeT 3eMHOW IpyTIibL.

[NapaukoBsrii 3¢ dekT: moms3a wim Bpen?
[TonsipHble cusHUS.

Camas Tspkénast 1 sipkasi 3Be371a Bo BeenenHoit.
OK30IJIaHETHI.

[IpaBna u BeIMBICEN: O€NbIE U CEPBIE IBIPHI.
Hcropust OTKPBITHS U U3YYEHUS YEPHBIX ABIP.

TeMbl NMPOEKTOB /Jisl BHINOJHEHUsI TPYNIOii 00y4aromuxcst

I'pynna Nel. Mnen MHOKeCTBEHHOCTH MHUPOB B padotax J[x. bpyHo.

['pynma Ne2. Wpaeu cymiecTBOBaHMSI BHE3EMHOTO pazyMa B paboTax (priiocopoB — KOCMHCTOB.
I'pynma Ne3. TIpoGiiema BHE3eMHOTO pa3yMa B HayyHO-(haHTaCTUUECKOH JuTeparype.
I'pynna Ne4. Metoabl moncka SK30IIaHET.

I'pynma Ne5. HMcropust panuonocinaHuil 3eMJISSH APYTUM LIUBUIM3ALUAM.

I'pynna Ne6. Vicropus moucka paJuoCUTrHaNIOB pa3yMHbIX LHUBUIIN3ALINN .

I'pynma Ne7.

Ha COBPEMEHHOM JTare pa3BUTHS 3EMJISH.
I'pynma Ne8. IIpoekTsl mepeceneHuss Ha ApyTHe IUIAHETHI.

6. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB JEATEJBbHOCTHU OBYYAIOLIUXCS

C

oJep;kaHue 00yUeHHus CTY/ICHTOB
(Ha ypoBHe y4eOHBIX JAeiCTBMIl)

Beéeoenue. Acmponomus, eé pazeumue u

3H

Onpenenuts posib aCTPOHOMUU B (POPMUPOBAHUU
COBPEMEHHOMN KapTUHBI MUPA U B IIPAKTUYECKOU
JeATeIILHOCTH JIFOICH.

Onpenenuts 3HaU€HUE ACTPOHOMUU IIPU OCBOEHUU
CIIENAJIbLHOCTH

ITo3HaKOMUTBCS ¢ IIPEICTaBICHUAMU O BeenreHHon
JIPEBHUX YUYEHBIX.

auyeHue 6 HCu3Hu oﬁmecmea

MeTtoapl TeOpeTquCKOﬁ OIICHKHU BO3MOXXHOCTH 06Hapy>KeHI/I$I BHE3E€MHBIX ITUBHIIM3AIINI

XapaKTepucnma OCHOBHBIX BUJO0OB N€ATCJIbHOCTH

ITo3HAaKOMUTHCS C npeaAMETOM U3YUCHUA aCTPOHOMHHU.

OnpenenuTb MECTO U 3HAYEHHUE TPEBHEN aCTPOHOMMHU



B ABOJIIOLIMM B3IUISI10B HAa Beenennyto.
[To3HAaKOMUTBCS C UICTOPHUEN CO3/TaHUS PA3TUYHbBIX
KaJIeHAapei.

Onpenenuts poiib U 3HAYEHUE JICTOUCUUCIICHUS JUIS
JKU3HU U JIEITeIIbHOCTH YeJIOBEKA.

Onpenenuts 3HaUEHUE UCIIONIb30BAHUS KaJleHaapen
MIPU OCBOCHUH CHEIIMAIBHOCTEN CPEHETO
po¢)eCCHOHAIBHOTO 00pa30oBaHUs

INPAKTUYECKHUE OCHOBBI ACTPOHOMUMH

3eé30n0e neoo.
Jemoucuucnenue u e2o mournocmeo

Hcrnonb30BaTh KapTy 3BE3HOTO HEOA IS
HAXO0JICHUS KOOPAUHAT CBETHIIA.

[IpuBoAMTH TPUMEPHI TPAKTUYECKOTO UCTIOJIb30BAHUS
KapThl 3BE3HOrO HEOA.

N3yunth METOBI ONpeIeSICHUs] PACCTOSTHUM 10 3BE3/1.
Onpenenuth 3HAUCHUE 3HAHUH 00 ONpeIeICHUN
pPacCTOSAHUM 10 3BE3. Ul U3y4yeHus BeeseHHo.
Onpenenuts 3HaUE€HUE 3HAHUM 00 onpeieneHun
paccTOAHUMN 710 3BE3/1 JIsl OCBOCHUSI CIIEUAIBHOCTEM
cpenHero npohecCHOHATBFHOTO 00pa3oBaHus
Pasznuyarh 3BE3/1b1 11O SIPKOCTH (CBETUMOCTH), IIBETY.
[IpuBOANTH IPUMEPHI TPAKTUYECKOTO UCIIOIH30BAHUS
KapThl 3Be3HOr0 HeOa. OnpeaenuTh Bpems.
Onpenenuth reorpad@UyecKyro T0JTOTY U IIHPOTY.
N3yuuth 3axonsl Kemnepa.

Ornpenenuts 3Ha4eHUe 3akoHOB Kerutepa s
M3y4eHUs HeOeCHbIX Tel U BeceneHHOM.

Onpenenuts 3HaueHue 3akoHoB Kemepa st
OTKPBITHSI HOBBIX IJIAHET.

Onmuueckasn acmpoHomus

I103HAKOMUTBCSI C UTHCTPYMEHTAMH ONTUYECKON
(HaOnroaTenbHOM) aCTPOHOMUM.

Ornpenenutb posib HAOII0JATETFHON aCTPOHOMHH B
HBOJIIOLIMH B3TJIA10B Ha Beenennyio.

OnpenenuTs B3aUMOCBSI3b PA3BUTHS [IUBIIIM3ALMU U
MHCTPYMEHTOB HaOIIOI€HUS.

[To3HAaKOMUTBCS C METOJIaMU aCTPOHOMUYECKUX
HaOIr01eHUH.

W3yunTh NpUHIUI ACHUCTBUS U CTPOCHHE
ONTUYECKOTO TEJIECKONa U PaJHOTENIECKOIA.
[To3HAaKOMUTBCS C COBPEMEHHBIMH Ha3€MHBIMU U
KOCMUYECKHMHU TEJIECKOAMH.

[To3HakOMUTHCS ¢ cucTeMOM paboThl U Ha3HAYEHHUEM
aCTPOHOMMYECKON 00CEepBaTOPHH.

Onpenenuts pacCTOsSHUE 10 3BE3]] IO U3BECTHOMY
TOJMYHOMY INapalIaKCy.

H3yuenue onusxcnezo u 0aivhe2o Kocmoca

ITo3HAaKOMHUTBCS C HCTOpHCﬁ KOCMOHABTHKH U
Hp06HeMaMI/I OCBOCHU KOCMOCA.

OHpeIICJ'II/ITL 3HAYCHUE OCBOCHUS OJIMKHEr0 KOCMOca
JJI1 pa3BUTHUA YeJI0BEUYCCKON [TUBUIIN3AIINHN U
9KOHOMHYCCKOI'O pa3BUTHUA Poccun.

ITo3HaKOMHUTHCS C HpO6J’IeMaMI/I OCBOCHUS JAJTBHETO
KOCMOCa.
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Onpenenuth 3HaUEHUE OCBOSHUS JTaJIbHETO KOCMOCa
JUTSL Pa3BUTHS Y€TIOBEYECCKON ITMBHIIM3AIMH U
YKOHOMHYECKOTO pa3putus Poccum.

OnpenenuTh 3HAYCHUE COBPEMEHHBIX 3HAHUH O
BceenenHol 11 0CBOEHHUSI CIEHUAIBHOCTEN CPEAHETO
po¢)eCCHOHAIBHOTO 00pa30oBaHUs

YCTPOUCTBO C

OJIHEYHOU CUCTEMBI

Conneunas cucmema
Buoumoe osuocenue nnanem (uoumoe
o0sudiceHue u Kougueypayuu niarem)

ITo3HaKOMUTBCS C pa3IMYHBIMU TEOPUSIMU
npoucxoxaeHns CoMHEUYHOU CUCTEMBI.

Onpenenuts 3HaYE€HUE 3HAHUM O TIPOUCXO0KICHUU
ConHeuyHoM cucTeMsl Ui OCBOCHHUS CIIEUAIBHOCTH
[To3HAaKOMUTBCS € MOHATHSIMU «KOH(UTYpaLUs
IJIAHET», «CUHOIAWYECKHUN NEPUOL, «CUIECPUUECKUN
Hepuo», «KOHQUTypaliK IUTAHET U YCIOBUS UX
BUJIIMOCTI».

HayunTbcst IpOBOANUTE BBIUUCIICHUS UIsl ONIPEIETICHUS
CHUHOJMYECKOIO IEPUOJa.

Cucmema 3emna—/lyna. Ilpupooa Jlynul

[ToznakomuThes ¢ cuctemoit 3emiiss — JlyHa (nBoiiHas
MJIaHETA).

Onpenenuts 3HaueHUE vccienoBaHuii JIyHbl
KOCMUYECKUMH amnmnaparamu.OnpeneanTb 3HaueHne
MUJIOTUPYEMBIX KOCMUUECKHUX dKCeAnInil Ha JIyny.
[To3HakoMuTHCS ¢ pU3MIecKoi mpupoon JIyHsl,
CTpOEHHEM JTYHHOH MOBEPXHOCTH, (PU3NUECKUMHU
yCJIOBHsIMH Ha JIyHe.

Onpenenuts 3HaueHHE 3HaHUH 0 npupoe JIyHsl s
pPa3BUTHS YEIIOBEUECKON IUBWIA3ALUY.

Onpenenuts 3HaueHHe 3HaHUN 0 npupone JIyHsr u
cucreme 3emuiss — JIyHa a1 ocBOEHUs
CreLUaNbHOCTEN CpeIHero npodeccuoHaNIbHOTO
o00pa3zoBaHus

1Inanemul 3emHol epynnul

[103HaKOMUTBCS C TUIAHETAMH 3€MHOM TPYIIIBL.
Ornpenenuth 3HaYCHUE 3HAHUN O TUIAHETaX 3€MHOU
IPYIIBI 7151 PA3BUTHS Y€TTOBEYECKOM IIUBUITN3ALINH.
Ornpenenuth 3HaYCHUE 3HAHUN O TUIAHETaX 3€MHOU
TPYIIBI 17151 OCBOCHUS CIIEUATIBHOCTEH CPEHETrO
poeCCHOHAIBHOTO 00pa30oBaHUs

IInanemuwi-cueanmeoi

[To3HAKOMUTHCS C MIaHETAMU-THTaHTaMH.
OnpenenuTh 3HAUCHUE 3HAHUH O TUTAHETaX-TUTaHTaX
JUTSL pPA3BUTHS YEJIOBEYECKOM IMBUITU3AIUY.
OnpenenuTh 3HaAUCHUE 3HAHUH O TUTAHETaX-TUTaHTaX
JUTSI OCBOCHHSI CTICIIUATBHOCTEN CpeHETo
poeCCHOHAIBHOTO 00pa30BaHUs

Manvie mena Conneunoti
cucmemul (acmepouosvlt, me
meopumwl, KOMenbvl, MAIble
nianemot)

ITo3HakoMUTECS ¢ MaabIMU TelaMu CoTHeYHOI
CUCTEMEBI.

Onpenenuth 3HAYCHUE 3HAHUN O MaJIbIX TEIax
ConHe4YHOM cUCTEeMBI ISl pa3BUTHUS YEIOBEUECKOM
[TUBHIH3AIIAH.

Ornpenenutb 3HaYeHUE 3HAHUN O MaJbIX Tellax
CoOTHEYHOM CUCTEMEI I OCBOCHHS CIIEIUAILHOCTEHN

cpeHero npogeccHoHaIbHOr0 00pa3oBaHus
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ITo3HakOMHUTLCS ¢ 00IIUMU cBeaeHUIMHE 0 COJIHIIE.
Onpenenuth 3HadueHue 3HaHui o CoHue 11s
pa3BUTHUS YEIIOBEUYCCKON ITUBUITH3AIIHH.
Onpenenuts 3HadueHue 3HaHui o CoHue 1is
OCBOCHUS CHEIUATBLHOCTEHN CpeIHero
po¢)eCCHOHAIBHOTO 00pa30oBaHUs

Coraue- Oimkanmas 38e3aa

N3yuuTh B3aUMOCBSI3b CYIIECTBOBAHMS )KM3HU HA
3emiie u ComHIa.

Onpenenuts 3HaueHue 3Hanuii 0 ConHile s
CYIIIECTBOBAHUS KU3HH Ha 3eMIIe.

ITo3nakoMuThCs ¢ MccaenoBaHusIMu CoaHeIHOM
CHCTEMBI.

Ornpenenutb 3HaYCHUE MEXKIIAHETHBIX SKCIEAUITNI
JUTSL pa3BUTHS Y€JIOBEUYCCKON [TMBUIIM3AIIAH.
Ornpenenutb 3HaYCHUE 3HAHUN O MEKIUIAHETHBIX
SKCNEeIUIMIX 10 u3ydeHnto CoaHIA KaK UICTOYHUKA
JKM3HHU Ha 3emiie JUIsi OCBOCHHS CIICIIUAIbHOCTEH
cpeHero npodeccHoHaILHOTO 00pa30BaHMS.

[IposiBiieHUE CONHEYHON aKTUBHOCTH

3BE3bI. DBOJIIOIUS 3BE3/]

[To3zHakOMUTBCS ¢ HPU3UIECKON TPUPOAOH 3BE3/I.
OnpenenuTh 3HaYCHNUE 3HAHUN O (HU3UIECKOI
MIPUPOJIE 3BE3[ AJI YEIOBEKA.

[To3HaKOMUTBCS C BUJAMHU 3BE3/.

N3yunth 0COOEHHOCTH CHEKTPATBHBIX KJIACCOB 3BE3].
3BE3b1. Knmaccudukanus 38E371 Onpenenutb 3HaUEHUE COBPEMEHHBIX
ACTPOHOMUYECKHUX OTKPBITHM J1JIs1 YEJIOBEKa.
Ornpenenutb 3HaAYCHUE COBPEMEHHBIX 3HAaHUM O
(dbu3nUecKoi npupoe 3831, 0 Beenenno mis
OCBOEHMS CIIELUATIBHOCTEN CPEIHETO
po(ecCHOHALHOTO 00pa3oBaHus

ITosnakoMuTECS CO 3BE€3JHbBIMU CUCTEMAMHU U
IK30IUIaHETAMHU.

OnpeaenuTh 3HAYCHUE COBPEMEHHBIX
ACTPOHOMMYECKHUX 3HAHHI O 3BE3HBIX CHCTEMaX U
IK30IUIAHETAX JUIS YeJIOBEKa.

OnpeaenuTh 3HAYCHNUE 3TUX 3HAHUH JUTSI OCBOCHHUSI
CIEUATBHOCTEH cpeIHero NpodhecCHOHATLHOTO
o0pa3oBaHUs

DBOIIOLUS 3BE3

HAIITA TAJTAKTHKA

[To3HaKOMUTHCS C IPEICTABICHUSIMU U HAYYHBIMHU
M3BICKAHMSIMH O Hamiel ['ajakTuke, ¢ HOHITHEM
«TaJaKTUYCCKHUU TOMI.

Onpenenuth 3HaY€HUE COBPEMEHHBIX 3HAHUW O HaIlIEH
lNanakTuke IJ1 )KU3HU U ICITESIbHOCTH YeIOBEKa.
[To3HAaKOMUTBCA C pa3IMYHBIMU TATAKTUKAMH U HX
Hawa I'anakmuxa. Cmpoenue I araxkmuku 0COOCHHOCTSIMHU.

Onpenenuts 3HaAYCHUE 3HAHUHN O IPYTHX rajJakTUKax
JUISl pa3BUTHSI HAYKU U YEJIOBEKa.

[To3HAaKOMUTBCS C pa3IMYHBIMU TUIIOTE3AMU U
YUYEHHUSIMU O MIPOUCXOKJIECHUHU TAITAKTHK.
Onpenenuth 3HaY€HUE COBPEMEHHBIX
ACTPOHOMHUYECKUX 3HAHUN O TPOUCXOKICHUU
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TaJlaKTUK TSl 4eT0BEKa

[T03HAKOMUTBCS C IBOJIOIHMEH TATAKTHUK U 3BE3/I.
Onpenenuth 3HAUCHUE 3HAHUH 00 IBOTIOIIUN
TaJJaKTHK M 3BE3]1 JJIs1 YeIOBEKa.

Onpenenuth 3HAUCHUE COBPEMEHHBIX 3HAHHUH O
BceneHnHol, 0 IPOMCXOXKICHUY TAIAKTUK IS
OCBOCHHMS CHEIMATBHOCTEH CPEAHETO
po¢)eCCHOHAIBHOTO 00pa30oBaHUs

CTPOEHHUE M DBOJIOINS BCEJIEHHOM

Kuznw u pazym 6o Bcenennoii
Hcmopusa pazeumus npedcmagnenuti
0 Bcenennoii

. [lo3HaKOMUTBCS € Pa3IUYHBIMUA TUIIOTE3AMHU O
CyILLIECTBOBAHUH KM3HU U pazyma BO BceneHHOMN.
Onpenenuts 3HaYCHUE U3YyUEHUS POOIEM
CYILIECTBOBAHUS )KU3HU U pasyma Bo BeeneHnon st
Pa3BUTHS YEIIOBEUECKON UBUIIA3ALUU.

OrnpenenuTb 3HaYCHUE COBPEMEHHBIX 3HAaHUN O )KU3HU
1 pazyme Bo BceneHnHoit s ocBoeHus npodeccuii u
CHEIHAILHOCTEN CpelHEro NpohecCUOHaIBLHOTO
o0Opa3zoBaHHs

[To3HaKOMUTBCS C TOCTHKEHUSAMHU COBPEMEHHOMN
ACTPOHOMHUYECKON HAyKH.

OrnpenenuTh 3HAYEHHE COBPEMEHHBIX
ACTPOHOMHUYECKHUX OTKPBITUM JIJIs1 YEeJIOBEKaA.
OrnpenenuTh 3HAYCHUE COBPEMEHHBIX 3HAaHUM O
Bcenennoii 1uis ocBoenus npodeccuit u
CTEeNUAITBHOCTEH CpeHEro MpodecCHOoHaATBHOTO
00pa3zoBaHMs

7. YCJOBUS PEAJIM3AIIUU YYEBHOM ITPOT'PAMMBI ITPEJMETA

7.1 /Ina peanuszauyuu npozpammut yueOnozo npedmema «Acmponomusn» npeoycmompenvl

cne()ylomue cneuudaibHble nomeuwienus.:

1. KaGuner acTpOHOMMH, OCHAIIEHHBIH 000py10BaAHHEM:

- 10Ca/I0YHbIE MECTa MO KOJIMYECTBY 00yUarouuxcs (CTOMIbI, CTYNbs 110 YUCTY TOCAI0UYHBIX MECT);

- pabouee MecTo npenoaBaress (CTod, CTyN);

- y‘{e6HO'MCTO,Z[I/I‘{eCKHI>'I KOMIIJICKC IO TOpPCAMETY (pa60qI/Ie IporpaMmsal, KAJICHAAPHO-TEMATUYICCKHUC
IJIaHBbI, pa3pa60TI<H YPOKOB I10 TIPEAMCETY, y‘{e6HO'MeTOI[I/I‘ICCKOG obOecrieueHue K KaXxJI0MYy YpPOKY, B
T.49. IPE3CHTAIUU K YPOKaM, KOMIUJICKT BUACOYPOKOB, KOMIIJICKT KOHTPOJIbHO-OUCHOYHBIX CPEACTB U

ap.);
- TaOUIIBL, TUIAKATHI;
- y4eOHUKHU IO aCTPOHOMHH;
€ TEXHHYECKUMU CPeJICTBAMH 00yUeHMsI:
- KOMITBIOTEP C JTUIEH3NOHHBIM MPOTPAMMHBIM

o0ecreueHuEeM;

- OJIEKTpOHHAs 0a3a HOPMATHUBHOM JTOKYMEHTAIINH,

- MYJIbTUMCAUATIPOCKTOP;
- MHTCpaKTUBHAasA NOCKa

Mamepuaﬂbuo-mexnuueckoe obecneuenue yll86H020 npouecca

1. Teneckor.
2. CieKTpOoCKoII.
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3. Tenypuii.

4. Mopenb HeOecHOH cdephl.

5. 3Be3aHbIi TII00YC.
6. IlogBmxHas KapTa 3BE3HOTO Heba.
7. I'nobyc JIynsr.

8. Kapra JlyHsbl.
9. Kapra Benepsi.

10. Kapra Mapca.

11. CnpaBOoYHUK JIIOOUTENST ACTPOHOMUH.
12.11IxonbHBIA aCTPOHOMUYECKHH KajdeHAaph (Ha TEKYIIHI Y4eOHBIN TOT).
Harnsansie nocoOust:

1. Becenennast.
2. Connue.

3. Ctpoenue ComnHua.
4. IlnaneTsl 3eMHOMU TPYIIIBL.

5. Jlyna.

6. [ImaHeThI-TUraHTHI.

7. Masble Tena CoTHEUHON CUCTEMBI.
8. 3Be3abl.

9. Hamia IN'anakrtuka.

10. Ipyrue rajnakTuku

2. JlaGopaTopusi HAy4YHO — €CTE€CTBEHHBIX JMCHMIIJIMH, OCHAIIIEHHAS 000pPY/10BAHHUEM:
- MOCAJ0YHBIE MECTa MO KOJUYECTBY OOYYaromUXCs (CTOJBI, CTYJbS 1O YUCITY MOCAIO0OYHBIX
MeCT);

- pabouee MecTo mpernoaBaress (CTo, CTy);
- KOMIUIEKT Y4eOHO-HAaTJISIIHBIX TOCOOHIA;
- TaOJUIBI, IUIAKATEI.

¢ TeXHHUYECKUMHU CPeICTBAMH 00yUYeHHsI:

- KOMIIBIOTEP C JIMIICH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM;

- 9JIeKTpOHHAas 6a3a HOPMAaTUBHOM TOKYMEHTAIIUU;

- MyJBTUMEINATIPOEKTOD;

- UHTEepPaKTUBHAS JI0CKa

7.2 Hughopmayuonnoe obecneuenue peanuzayuu npozpammol

Jns peanuzanuu nporpammbl OMONMHOTEUHBIM (GOHJ (¢uiIMana MUMeeT TevyaTHble M /MU
AJIEKTPOHHBIE 00pa30BaTeNbHBIE PECYPCHI, PEKOMEHIyeMbIE JUIS WCIOJIB30BAHUS B 00pa30BaTEIIHLHOM
npolecce

7.2.1 Ocnoenas rnumepamypa

1.Hapyrun,B.M. Actponomus.10-11x:.. ba3zoserit yposens /B.M. Uapyrun.- M.:
[Ipocsemenue, 2018.-144c.

7.2.2. Dnekmponnvle pecypcol
3BC «Book.ru https://www.book.ru
Elibrary (HOB) htpp://elibrary.ru
3BC «Opaiit» www.biblio-online.ru
3BbC «Jlanb» e.lanbook.com
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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,,&&cst=AiuY0DBWFJ5Hyx_fyvalFMvj1J6mvpfaR2DmSfQVxKCIO7MMs_PL36YN1EQh0JnaCLn46-xLqZRxzWaK6Pr-mNMnZEr3lcU1H1HYk_hP_otRa6vQvgwMwh7-z6tBqfnpunZKMdZTk5WLQWH8IfY0LPfiLYTC4nnvUMb5iE4BnHizkEnKNJnWXWKsWTkk-oT0Oi5JpyG-dbpx3kSIhUq5S6zPX2YCy1mW46eiSjedston6996mT-ZBXwNMTeSk47OfXF1pcr98y9I5uYDxREeSO49TpEqI9vk9taH68b2YUpnZ2bQDzXNHAwfWpvYAwBwasdzUFlxFHKell8wjPgwI-IeQzaRgeEqQ2loX5PSdkTpJTwhwehja-JFT1vXfBD3DAX02GiXo5Mz7w-damSnhuEPdX908V7hTeFxjhG4UMvxYkxMMsFw2jw5HKMDTs-bxT6CKz9HTnwDwnmSS0q8DCYDomQaEF2NJ7DJiw0tZVn5im8F616blrIfo4840ZscTJcDNIwXLOBRtvOp0y7Nix623l6OZJYYiteY95IS1SAllhIivh4QtNwBDjkHFL1BeiOgNSloFUItU8REYzTbNq91KALqiMfdwSw6CBzcI7vRAaUtsBLfMjYOBTed1UonesDzXf38VT22znYRr1TMSek12-W9Erlh3WagQVuYFErbMZk0oRzXk--rJl6eu9ehjmuW1qmFSssAiPYz63GvNdf0UKzr4Loj0Hnv8GJnm9iZE76WzUIx5-AmGFGprIaSsavemnesdbDnw_fGKqGSIq1ikN-z4V0Q68DkerYeZbue5j2yCH_HqmZMTeUbluTbnufZDmwXB8Bklv32eSTB1-zRztTf8QHDMdoOUUB-0FiJvPXuiCUW82ShfH9ykobfkzR63xPZZWWTjY4wlYxx6g,,&data=UlNrNmk5WktYejY4cHFySjRXSWhXSk9lUlMybUdMdXNqbjNUaVY1V05BZThmZjdwTDVsRmV6T0xWVTZ1Zi0yNFpMRTRnWFhxdVlwZ2VzbnZNNzJBc2pIMVk3QXVYdUYy&sign=788b450f38576dc4f09ec22e4768c6ce&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpjly_ySFdX80,&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 /lononnumenvhan tumepamypa:

1. AcrtpoHOMHS: yueOHOE ITOCOOHE SIS CPEeIHEro MpoheCCHOHAIBLHOTO

obpazoBanus /A.B. Komomuen u ap.; orBerctBennsiii pen. A.B. Komomuen, A.A. CadoHos. -

Mocksa : U3aarenbctBo FOpaiit, 2020. -293 c. http://biblio-online.ru/bcode/455677

(ToTmoJIHUTEINIbHAS TUTEpaTypa)

3. ActpoHomus : yueOHOE ITOCOOHE ISl CPEAHET0 MPodeCCHOHAIBHOr0 0Opa3oBaHus /
A. B. Konmomuen u ap.; orBercTBeHHbIN penaktop A. B. Konomuen, A. A. CadoHoB. - Mocksa:
WznarensctBo FOpaiit, 2020. - 293 c. - (IlpodeccuonansHoe obpazoBanue). - ISBN 978-5-534-
08243-2. https://urait.ru/bcode/455677

4. Jlorsunenko, O.B. Actponomus: yueOnuk / Jlorsunenko O.B. - Mocksa : KuoPyc, 2020. - 263
c. - (CIIO). - ISBN 978-5-406-00329-9. - URL: (nara o6pamenus: 28.10.2020). - Tekcr :
snexkTponusiii. https://book.ru/book/934186

5. Jlorsunenko, O.B. Actponomus. [Ipaktukym : yaeOHO-IpakTHYecKoe nmocodue / JIorBUHEHKO
O.B. - Mocksa : KunoPyc, 2020. - 245 c. - (CIIO). - ISBN 978-5-406-07690-3.- Tekcr :
aneKTpoHHbIN. https://book.ru/book/933714

N

7.3 Obuue mpedosanusn K opzanuzayuu o0pa30eamenbHo20 npoyecca

[IporpamMa  cooTBETCTBYeT 0Opa30BaTEIbHOMY MHHUMYMY COAEp)KaHUS  OCHOBHBIX
00pa3oBaTEeNbHBIX MPOrpaMM U TPEOOBAaHMAM K YPOBHIO TOATOTOBKM OOYYarOIIMXCS, IO3BOJISET
pabotatp 0e3 meperpy3ok co CTyJ€HTaMH pa3HOTO YPOBHS MOJATOTOBKH M HMHTEpeca K aCTPOHOMUH.
Ona mo3BonsieT chOpMHUPOBATh y OOYYAIOUIMXCS JIOCTaTOYHO INHMPOKOE MpPEIACTaBICHHE 00
ACTPOHOMHUYECKOUN KapTUHE MUpA.

PaGouass mporpaMma KOHKPETHU3HUPYET COJEp)KaHHE IPEIMETHBIX TeM 00pa30BaTEIbHOIO
CTaHJapTa W JaeT paclpelieieHue y4eOHbIX 4YacoB IO pa3feiaM Kypca acTpOHOMHUHU C Y4YETOM
MEXITPEIMETHBIX CBSI3€H, BO3PACTHBIX OCOOEHHOCTEH OOy4aroIuXcsl, OINpenesseT MHHUMAaJIbHBINA
Ha0Op NPAaKTUYECKUX 3a/laHUM, BBIOIHAEMBIX CTYICHTaMHU.

Conepxanue  NpOrpaMMbl  pealu3yercs B IPOLECCEe  OCBOCHHMS  O0YyYaroIUMHCS
0011e00pa3oBaTeabHOrO I[MKJIA MPOrpamMMbl TOATOTOBKH CHEIHAIUCTOB CpPEJHEro 3BeHa IO
peanuzyembiM creruanbHocTsIM CITO.

OcBoenne 0O0ydYarOMUMHUCS Y4€OHOH TMpOTrpaMMbl TPOXOAUT B YCIOBHSX CO3JaHHOU
o0Opa3oBaTeNnbHON Cpepl Kak B yueOHOM 3aBEICHUH, TaK U B COOTBETCTBYIOLINX NPOQUIIO TMpeaMeETa
OpraHM3alMsIX.

Jl1g ycrenHoro ocBO€HUsl MpeaMeTa «ACTPOHOMUS» Ha €€ N3y4eHHE BbIIEICHO 66 4acoB, U3
KOTOpPBbIX 22 yaca OTBEJEHO Ha CaMOCTOSATENIbHOE M3YyYEHHE CTYJCeHTaMU Hanbojee MHTEPECHBIX TEM,
MO3BOJISIONIMX B €CTECTBEHHOM cpesne oOMTaHMS BECTH BH3yalbHOE HAONIOJIEHHE 3a JIBUKEHHUEM
ria"eT ¥ CojHIIa, UCII0JIb30BATh MOABIKHYIO 3BE3AHYIO KapTy JUIsl PELIEHUS] MHOTUX 3a/1a4, CTOSIINX
nepea 00yJaromuMHCs.

VY4eOHbIil npeamer «ACTPOHOMHMS» U3ydaeTcs BO BTOPOM cemecTpe. V3yueHue mporpaMmel
3aBepuIaeTcs MPOMEXKYTOUHOM arrectanueid B ¢opme nuddepeHImpoBaHHOTO 3a4éTa, pe3yabTaThl
KOTOpOTO  OLEHMBAIOTCA HAa OCHOBAHWM BBINOJHEHMS BCEX 3au€THBIX MEPOIPUATHI B NEPHOL
U3Y4EHHUs Kypca.
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8. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O IIPEJIMETA

8.1. KoHTposib W OleHKa pe3yJlbTaTOB OCBOCHMS IpeIMeTa OCYIIECTBISETCsS MPErnoJaBaTesieM B
MIPOIIECCE BBIMOJTHCHUH IOMANTHUX 3aJJaHH, BHIITOJIHEHUSI BHEAYITUTOPHON CAaMOCTOSITETLHOW padOTHI,
KOHTPOJBbHBIX pabOT, TECTHUPOBAHUS, a TaKXkKe BBINOJIHEHHUS OOYYAIOUIMMUCS HWHAUBUIYaTbHBIX

TBOPYECKHUX 3aJIaHUM.

Tabnuna 8.1.- @opmbl 1 METOIBI KOHTPOJISI M OLIGHKU PE3YJIbTATOB 00yUCHHS

PesyabTaTsl 00yyeHus
(1myHOCTHBIE, METATIPEAMETHBIE, NMpeIMeTHbIE)

®opMbI 1 METOAbI KOHTPOJISI U
OlIeHKH pPe3Y/IbTATOB 00y4eHusl

JJUIHOCTHBIX

- chopMHpPOBAHHOCTH HAYYHOTO MUPOBO33PEHHS,
COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
aACTPOHOMUYECKOUN HAyKH;

dbpoHTaNBHAS Oecena;
NPAaKTUYECKHUE 3aHATHS
(o Temam);

yueOHbIe TUCKYCCUHU

- YCTOHYMBBIN HHTEPEC K UCTOPUH U TOCTIKECHUSIM
B 00J1aCTH aCTPOHOMMHY;

¢dbpoHTaNBHAS Oecena;

NPaKTUYECKHUE 3aHATHS,

OIICHKA BBITTOJIHEHHS
CaMOCTOSITENIbHOM (BHEAYAUTOPHOM )
paboTHI

- YMGHI/IG aHaJII/I3I/IpOBaTI) IIOCJICACTBHUS OCBOCHUS
KOCMHYECKOTr0 IMPOCTPAHCTBA JUIS KU3HH U JACITCIbHOCTH
YEJIOBEKA;

YCTHBIN o1poc ((ppOHTAIBHBII)

OLICHKA BBIMTOJHEHUS
CaMOCTOSITENIbHON U (BHEAYJUTOPHOM)
paboTHI

9

MeTallpeaAMETHBIX

- YMEHHUE UCII0JIb30BaTh ITPH BHIMOJIHEHUH ITPAKTUYECKUX
3aJlaHuM 110 aCTPOHOMHUH TaKHUE€ MBICIUTENbHbIE ONIEPALIUH,
KaK [MOCTaHOBKa 3aJ1au, pOpMyJIMpOBaHHUE TMIIOTE3,
aHaJIN3 U CUHTE3, CpaBHEHHE, 0000IICHHE,
cucTeMaTU3allus, BbIBICHUE IPUYMHHO-CIIEICTBEHHBIX
CBsI3€M, TOMCK aHAJIOTOB, (POPMYIMPOBAHHE BHIBOAOB JUISI
M3yUYEHHs! pa3IMYHbIX CTOPOH ACTPOHOMUYECKUX SBJICHHH,
MIPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBAThCs B MpodecCHOHATILHOM cdepe;

YCTHBII 0IpoC;

OILIEHKA MMCbMEHHBIX PadoT;
TECTUPOBAHUE;
MPAKTUYECKHUE 3aHITUS

- BJIaJICHUE HAaBBIKAMH [TO3HABATEIbHOM
ACATCIIbBHOCTH, HABBIKAMU PA3PCIICHUA HpO6HCM,
BO3HHKAIOIIMX MTPU BBITIOJIHEHUHU TPAKTHYECKUX 3aTaHUM
10 ACTPOHOMHU;

YCTHBIH OIIPOC;

OILI€HKA IIMCbMCHHBIX pa60T;
TECTUPOBAHUE;
MPAKTUYCCKUEC 3aHATUA

- YMEHHUE HUCMOJIb30BATh PA3JTUYHBIE HCTOYHUKH 110
ACTPOHOMMUU TS TTOJTYYEHUS] JOCTOBEPHOM HAyYHOMI
nH(popManuu, yMeHUE OLICHUTH €€ IOCTOBEPHOCTB;

MPaKTUYECKUE 3aHATHS,
OIICHKA BBITTOJIHEHUS
BHEAYJUTOPHOH (CAaMOCTOATEIHLHOM)

paboThI

- BJIQJICHHE A3BIKOBBIMH CPEJICTBAMH: YMEHHE SICHO,
JIOTUYHO ¥ TOYHO M3J1araTh CBOXO TOYKY 3pEHUs 10
Pa3IMYHBIM BOIPOCAaM aCTPOHOMHH, UCITOJIb30BATh
S3BIKOBBIE CPEJ/ICTBA, aJIEKBAaTHBIE 00CYKIaeMoil mpodiieme
aCTPOHOMHYECKOTO XapaKTepa, BKIII0Yasi COCTABICHHE
TEKCTa U MPE3EHTALUU MAaTEPUAIIOB C UCIIOJIb30BAHUEM
MH(OPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTHIA;

MPaKTUYECKUE 3aHATHS,
OIICHKA BBITTOJIHEHUS
BHEAYJUTOPHOH (CaMOCTOATEIHLHOM)

paboThI

22




NPpEeAMETHBIX

chOpPMUPOBAHHOCTh ~ NPEJACTABICHUA O  CTPOCHUU
Conneunoit CUCTEMBI, HBOJTIOIIUN
3Be31 M BceneHHOH, NPOCTPaHCTBEHHO-BPEMEHHBIX

Macitadbax Beenennoi;

YCTHBIN O1poc ((HpOHTAIBHBIN);

MPaKTUYECKUE 3aHATHUS,
OIICHKA BBIMTOJIHEHUS
BHEAYJIUTOPHOM (CaMOCTOSATEIHHOMN)

paboThI

IIOHMMAaHHE CYLIHOCTH Ha0Jt01aeMbIX BO BeenenHon
SIBJICHHI;

YCTHBIN onpoc ((ppoHTANBHBIH);

NPaKTUYCCKHUE 3aHATHSI,
OIICHKA BBITTOJIHCHUS
BHEAYJUTOPHOH (CAaMOCTOSATEIHLHOM )

paboThI

BJIa/ICHAE OCHOBOIIOJIAralOIUMU aCTPOHOMUYECKUMU
MOHATUSAMM, TEOPUAMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMH,
YBEPEHHOE M0JIb30BaHUE ACTPOHOMUYECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

YCTHBIN o1poc ((HpOHTAIBHBIN);

MPaKTUYECKUE 3aHATHUS,
OIICHKA BBIMTOJIHEHUS
BHEAYJUTOPHOM (CAaMOCTOSATEIHLHOM )

paboTHI

chOPMUPOBAHHOCTb  TPEACTABJICHUH O  3HAYCHUH
aCTPOHOMHUHU B TMPAKTHUYECKOHN IESATENbHOCTH 4YelIOBEeKa U
JTanbHENIIEM HAyYHO-TEXHUYECKOM Pa3BUTHH;

YCTHBII 0Ipoc;

OLIEHKa NMCbMEHHBIX paloT;
TECTUPOBAHUE;
[IPAKTUYECKUE 3aHSTHUS;

MHAUBUAYaIbHBIN OMpoc.

OCO3HAaHUE POJIM OTEUYECTBEHHOW HAayKH B OCBOEHUU MU
HCIOJIb30BAHUU KOCMUYECKOTO MPOCTPAHCTBA U PA3BUTUU
MEXyHapOAHOIO COTPYIHUYECTBA B ITOU OOJIACTH.

PIHI[PIBPII[yaJ'IBHBIﬁ OIIpOC
OLICHKA MNCbMCHHBIX pa60T;
TCCTUPOBAHUC,
MPAKTUYCCKUC 3aHATUA

8.2.0uemca HHAUBUAYAJIbHBIX 06p330BaTeJII)HI)IX JOCTHKEHHUM 110 pe3yjabTaTaM TEKYLIECTO

KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTeCTAallMH

Tabmuua 8.2.- Kputepuii peiitunronoii onenku. OOriee pacrpesenenye 0auios:

Ne Buasl pator 3a cemectp — 100 0an10B
Tekymas CemectpoBas Tekymas Hrorosas
arrecramnus lc. aTTecTanus 2c.
lc. 2c.
3HaHUSA | KOMIIE | 3HAaHUA M | KOMIIE | 3HAHMS | KOMIIE | 3HAHUA | KOMIIE
YMEHUS | TEHIIUM | YMEHHUS | TeHIMHU | YMEHHs | TEHIUU | YMEHUS | TEHIUU
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 B B 6
4 | DKk3aMeH — 3a4eT 3 3 10 10 3 3 10 10
(KOHTpOJIbHAA
5 | MocemaemMocTh 2 3 2 3
6 | TBopueckas 5 7 6 8 5 7 6 8
pabdora
Hroro: 40 60 40 60
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Tabmuma 8.3.- OneHka WHAWBHAYAIBHBIX 00pa30BaTEbHBIX JOCTHIKEHUN IO PE3ysIbTaTaM TEKYIIETO

KOHTPOJIS U IPOMEKYTOUYHON aTTeCTalluu

IIpoueHT pe3yIbTATUBHOCTH
(MpaBWJILHBIX OTBETOB)

KauecTBeHHasi olleHKA HHIAMBUIYAJIbHBIX

o0pa3oBaTe/IbHBIX JOCTHKEHH

0aJ1 (oTMeTKA)

BepOAJIbHBIN aHAJIOT

91-100 5 OTJINYHO
76 - 90 4 XOpOIIIO

61-75 3 YIOBJIETBOPUTEIHHO
MeHee 61 2 HEYJIOBJIETBOPUTEIBHO
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9. TJIOCCAPUMA OCHOBHBLIX TEPMHUHOB M ONPEJIEJEHUN, W3YYAEMBIX I10
INPEAMETY «ACTPOHOMMSD»

AKKPELIMOHHBIN  |IMCK M3 BELIECTBA, CKOIMUBUIETOCSI BOKPYT BPALAOILICICS 3BE3/bI

T CK

AKTUBHAsI rajlakThKa, HEHTpaJbHas 00J1acTh KOTOPOM U3ITy4aeT OrPOMHOE KOJIMYECTBO

rajlakTUKa HHEpPruu, 00pa30oBaBILEICs HE B 3BE3/aX

Actepout KYCOK TTOPOIbI U (MJIH) JIbJIa, Bpalaroimuiics Ha opoute Bokpyr CouHIla, Kak
MaJieHbKas TUIaHeTa

AcTposiorus CTapHHHAs1, TPAJAUIIMOHHAS CUCTEMA B3IJIAI0B, COTJIACHO KOTOPOIl JIFOAMU U COOBITHSA
cBsi3aHbI ¢ nonoxenrem Comnia, JIyHsl u raner Ha HeOe

AcTpoHOoMHUYECKascpeaHee paccrosiHue Mexay 3emiuei u Connuem, 149 597 870 km.

eANHUIIA

AcTpoHOMHUECKas|cpeiHee paccTosHue Mexay 3emieit u Connuem, 149 597 870 km.

eANHUIA

ATMochepa BHEIITHUE Ta30BbIE CIIOU, OKPYXKAIOIIKE TUIAHETY, JIYHY WIH 3BE31Y.

ATOM Mebyaiiiiasi yacTHIla BEIECTBA, COCTOAIIAS U3 Apa, OKPYKEHHOIO 00J1aKOM

DIICKTPOHOB.

benbiit kapauk

cTapas CKaBIllasics 3Be3/1a, U3PaCcX0/I0BABIIAs IEPHOE TOpIOUee B CBOCH
LIEHTPAJIBbHOW 00JJACTH U IOCTEIIEHHO YMHUPAOLAs

bosp110ii B3pbIB

COTJIaCHO TEOPUH MTPOMCXOXKICHUS BeenenHol, oHa 00pa3oBanachk B pe3ynbTaTe
IPaHIMO3HOTO B3PhIBA YE€r0-TO HEBEPOSTHOIO MAIIEHBKOTO M TOPSYETO U C TEX HOP
BCE BPEMs1 paCILIUPSACTCS

Bonopon Neryaiiuui ¥ IpOCTEUIINI U3 BCEX XUMUYECKHX 3JIeMEHTOB. COCTaBIISIET OKOJIO
Tpex 4eTBepTel BCero BemecTsa BeeneHHon

Bcenennas BCE, UTO CYIIECTBYET

["anakTmka 0oJbIIasg CEMbS 3BE3]1, YACPKUBACMasA BMECTC CUJIaMH B3aUMHOI'O TATOTCHUA

["amma 1yumn

HanOoJee MOH.IHLIﬁ BUJ DJICKTPOMAroHUTHOI'O U3JTYUCHUSA

[ emmit BTOPOM I10 JIETKOCTU XUMHUYeCKUi 31eMeHT. Ha 3emiie BcTpedaercst peiko, HO BO
BcenenHol cocTaBiIsIET OKOJIO YETBEPTOM YaCTH BCETO BEIIECTBA
[on BpeMs, 32 KOTOpPOe 3eMJIsl JesIaeT MOTHBIA 000pOT HO cBOel opoute Bokpyr ComHia

JIBoliHas 3Be3/1a

JIBE€ 3BE€3/1bl, IBUTAIOIIMECS HO OpOHTaM OJIHA BOKPYT APYroi

[lonrora YTII0BOE PACCTOSTHUE, U3MEPSAEMOE Ha 3araj] MM BOCTOK OT TUHUH HYJIEBOTO
MepHIiaHa

Jlorutepa 3 deKT |[M3MEHEHHE BBICOTHI, €CIIH PeYb HIET O 3BYKE, M [IBETA, €CJIN PeUb UIET O CBETE,
BO3HHUKAIOIIIEEe B CIIy4ae, KOria UCTOYHHUK MPUOIIKaeTCs K HAOII0JaTeN o WK
YIaISIeTCsl OT HETO

3Be3na OOJIBIIION CBETSIINIICS Ta30BBIN MIAP, SHEPTHS KOTOPOTO BEIPabaThIBAECTCS 3a CUET
SIEPHBIX PEAKIUi B €r0 IEHTPAIBHON YacTH

3Be3qHA OJIeCK 3BE3/Ibl MM MHOTO aCTPOHOMHUYECKOT0 00bekTa. UeM MeHbIIIe 3Be3/IHAS

BCJIIMYNHA BCJIMYHHA, TCM SIPUYC 00BEKT

3BE3JHOE BpEMS

BpEMs, UIBMCPIACMOC I10 BOCXOAY U 3aX0Ay 3BE3/, a HC Conana. m YI[O6HO
IMOJIB30BATHCS IIPU ACTPOHOMUYCCKHUX Ha6J'IIOI[eHI/IHX.

3oaunak MosIC CO3BE3AMH, uepe3 KoTopblie COoHIIE B TEYCHHUE TOa MPOXOIUT IO BCEMY HEOY.
WHuppakpacHoe  [3IIEKTPOMArHUTHOE U3ITy4EHUE, KOTOPOE OIIYIIaeTCsl HAMHU, KaK TEIUI0; €ro AJIHUHBI
M3IIy4eHUE BOJIH OOJIBIIIE, YEM Y BUAMMOTO KPACHOTO CBETA.

KBazap HMCKJIFOYUTENIBHO MOIIHO CBETAIASACS yJaleHHas TAIaKTUKA, [0 BUILY
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HallOMHWHAKoIIasg 3BC31Yy.

Kemuiepa 3akoHbI

TPH MPaBUiIa, KOTOPHIM IMOAYUHSETCS IBIKEHUE TUIAHET 0 OpOUTaM BOKPYT
Connia; otkpeIThl Moannom Kemiepom.

JlaBa

ropA4ue, paCiljiaBJICHHBIC T'OPHLBIC ITOPO/JAbI, U3JIMBAIOIIHUECC IIPU BYJIKAHUYCCKUX
N3BCPKCHHUAX U CHOBA 3aTBCPACBAIOIIUC IIPU OCThIBAHUMU.

HebGecnas chepa

MpejcTaBieHre Heba B BUJIE MIPOEKIIMU HA TUTAHTCKYIO chepy, OKpYKAIOIIYIO
3emitro, 6€3 ydeTa HCTUHHOTO PACCTOSIHUS /10 3BE3/.

HapaHHaKC N3MCHCHHUC B OTHOCHUTCJIIBHOM ITOJIOKCHHUHN O6’beKTOB, HaxXOoOAIIUXCs Ha pa3HBIX
PACCTOSIHUSAX OT HAOIrOaTEINsl, KOTJ]a Ha HUX CMOTPSAT U3 Pa3HbIX TOYCK.
Komera 00BEKT, B OCHOBHOM COCTOSIIUN U3 JIbJIa ¥ IBUTAIOIIKE 110 0pOuTe B COTHEYHOM

cucreme npu npubmmkernn K CoHITy MO JeiCTBUEM CBETa M TEIUIa KOMETa
BBIJIEJISET a3 U MbLIb, 00pa3ys XBOCT.

KonepHuka Teopus

VUIeHHE O TOM 4YTO B IleHTpe COJIHEUHOU crcTeM HaxoauTcs He 3emuisi, a CoHIle BbIIBUHYTa HUkomaem
KomnepHuk B 1543 T.

KopuuHeBBIi KapIuK

[1ap U3 BENECTBa, HATIOMUHAOUI HEGOJIBIIIYIO TYCKIIYIO 3BE3/Y, HO HEIOCTATOYHO MaCCHUBHBIH,
YTOOBI CTATh HACTOAIIEH 3BE3/I0H.

Kopona paspekeHHbIe, OUeHb ropsTIre BHenTHHe ¢10u COJTHIIA, KOTOPhIE MOKHO YBUZETh TOJIBKO BPEMSI
[TOJIHOTO COJTHEYHOTO 3aTMEHUS.

Kocmuueckast MUHUMAJIbHAs CKOPOCTh KOCMHIYECKOTO allllapaTa, fOCTATOYHAs [JIs IIPEO/I0JIEHHUS CUIIBI

CKOPOCTh rPABUTALIIOHHOTO IPUTSKEHUS IIIAaHETHI.

Kocmuueckoe 3aII0THAIOIEE BECh KOCMOC U3JIyd€eHHUe, OCTaBIIeecs OT CAMOM paHHeH CTafinY CyIlleCTBOBAHUSA

doHOBOE U3IyueHne (BceaeHHOM.

Kocmosorus HayKa, n3yJalas BeeseHHyI0 Kak IieJioe.

KpacHoe cmelrieHne

BO3paCTaHHE€ JJINHBI BOJIHBI CBETa (I/IJ'[I/I HUHOI'0O 3JIEKTPOMArHuTHOI'O PISJIy‘IeHI/IH); BO3HHKAET, Korjaa
HNCTOYHUK U3JIYYEHUA YIATIACTCA OT Ha6)'IIOHaTe.TIH.

KpacHbIll rTUTaHT

cTapas 3Be3/1a, CUJIBbHO YBeJIMUUBIIAsACA B Pa3Mepax U UMeIoIas OTHOCUTEIBHO XOJIOAHYI0
[TOBEPXHOCTD, U3JIyYaIOIIyI0 KDACHOBATHIN CBET.

Kparep

qameoGpaSHaﬂ BbI€EMKa Ha ITIOBEPXHOCTH IIJIAHETHI UJIXU JIYHbBI

Krronepa nosc

00s1acTh BO BHelIHelr COJTHEUHOM crcTeMe, 32 opouToil HenmTyHa, r/ie pactosioKeHO MHOKECTBO
JTe/IsTHBIX TeJI, CHOCOOHBIX CTaTh KOMETAMHU.

JlyHa

[IPY HAIIMCAHUH C 3aTJIABHOU OYKBBI

Maress1aHOBBI OOJ1aKa

/IBE HeboIbIIITe TAJIAKTUKH, PACIIOJIOKEHHBIE I1I0 COCEACTBY C Mneunsim HyTeM; BUIHBI B IO’ KHOM
I10JIyIIIapUKX HEBOOPYKE€HHBIM I'JIa30M.

Masias maHeTa

acrepouja.

Me>k3Be3gHAA cpesia

ra3 U IIbLJIb MEXAY 3BE€3AaMU.

MecTHas rpynna

HeDOOJIBIIIOe CKOIUIEHNE FAJIAKTHK, BKJIIOUalolee 0ojiee 30 YIEHOB, B TOM YHCJIE HALILY TaJIaKTHKY
Mneunsriii [1yTb.

MeTteop SIDKUM CJIe], OCTaBJIsIEMBIN B HeOe HEOOIBIINM KOCMIYECKUM TEJIOM, CTOPAIOIINM B 36 MHOU
aTmocdepe.
MeTteopuT KYCOK KaMHs U (WJIM) METAJLIa, YIIABIIUI I1a MOBEPXHOCTh 3eMJIM UJIN MHOH IJIAHETHI U3 KOCMOCA.

MeTeopHOe TeJI0

HEeOO0JIBIION KaMEHHBIH 00bEKT B KOCMUYECKOM IIPOCTPAHCTBE, KOTOprﬁ IIpyu CTOJIKHOBEHUH C 3emiien
MOXKET CTaThb METEOPUTOM.

MeTeopHBIH JT0XKIb

METeOPbI, UCXOAIINE U3 OAHOU TOUKHU Ha Hebe, Koraa 3eMJIs MTPOXOAUT Yyepes 00J1aK0 KOCMUYECKOH
MBI,

Mneunsrii [Iyth

rajlakTHKa, K KOTOPOU nmpuHazIe;kuT Haile COJIHIle; B TEMHbIE HOYH BHUAHA KaK 1200 CBETSIIAsICS
110J10Ca, OII0SACHIBAIOIAsA He0O.

Mostekyia

MeJIbuanIas YaCTUIlla XUMHUYECKOT'0O BelIeCTBa, COCTOoAIaA U3 ABYX UJIN 060J1ee aTOMOB.

Mops

0OJIBIIIME TEMHBIE 00JTACTH Ha JIyHe; B Z[eflCTBPITeJILHOCTH COCTOAT U3 TBEPABIX IIOPOA.

HeBunmumoe BelecTBo

HeZIOCTYITHOE /JIsl HeIIOCPeICTBEHHOT'0 HabJII0/IeHNs BelleCTBO BO BeesleHHOH, 0 cylecTBOBaHUHN
KOTOPOTO U3BECTHO I10 €r0 'PABUTAIIOHHOMY WM HHOMY JE€HCTBHIO.

HeﬁTpHHO DJICMCHTAapHAas 4acTulla, HC UMCIOIIAA SJICKTPHUICCKOI0O 3apsaaa U IIOYTH JIMIIICHHAsA
MAaCChI; IBUKCTCA IMPAKTHICCKU CO CKOPOCTBHIO CBCTA.
HeiiTpon 21eMeHTapHad yacTuia 6e3 3/IeKTPUYeCcKOro 3apsza, BXoAdIasd B COCTaB AaTOMHBIX AZiep.

HeliTpoHHast 3Be371a

CKaBIIasACA 3Be31a, B KOTOpOﬁ B€C aTOMHBIE€ YaCTUIIbI CIIDECCOBAHBI B IVIOTHYIO YITAKOBKY HeﬁTpOHOB.

Hogas

IBOITHAs 3BE3/1a, BHE3AITHO YBEJIMUMBIIIAs CBOM OJIeCK M3-3a MaZIeHUs MaTepraia OGHON U3 CBOUX
3Be3J1 Ha JIPYTYIO.

OOBEKTUB

OCHOBHAs1 COOMPAOIIAsI CBET JIMH3A TeJIECKOIAa-pedpakTopa.
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OKOJI0II0IApHAs 3Be3/1a, KOTOPAs IPU HAOJIIOAEHNUHN U3 OIPE/IETIEHHOTO MECTa BCETA HAXOAUTCS HaZl TOPU30HTOM U, IO

3BE31a MeEpe BpallleHUuA 3emIn BOKPYT OCH, OITHCBIBAET OKPYKHOCTH OKOJIO OJHOI'O U3 H€6eCHbIX IIOJTIOCOB.

OopTa 061aK0 peArnoaraeMoe 06J1ako U3 00BEKTOB, KOTOPBIE MOTYT CTaTh KOMETAMU; IIOJTHOCTHIO OKPY?KAIOT
COJIHEUHYIO CHCTEMY I1a PACCTOSIHIY IPUMEPHO B OAIWH CBETOBOY rofi. HemocpezicTBeHHO He
Ha0JII04a/I0Ch.

Opbura IIyTh B KOCMOCE, COBEPIIAEMBII KAKMM-TIN00 TEJIOM IO/ ZIEHCTBIEM TATOTEHH APYTOTO Tea.

OcTaTKy CBEPXHOBOH [ra3oBast 060JI0YKa, COPOIIEHHAS IPY BCIBIIIKE CBEPXHOBOM.

[Mapayiake M3MEHEHNE B OTHOCUTEIBHOM IIOJIOXKEHUN 00BEKTOB, HAXO/AIIUXCS HA PA3HBIX PACCTOSHUAX OT

HaGJ’IIO].'[aTe.TIH, KOrJia Ha HUX CMOTPAT U3 PAa3HBIX TOYEK.

[TapHUKOBBIH 3 deKT

HarpeBaHue IIOBEPXHOCTH U aTMOChEDHI IIJITAHETHI B PE3YJIbTaTe 3aXBaTa TEIJIOBOTO U3IyIEHUS
CosHIla aTMOCEpPHBIMU ra3aMH.

IIapcek

eINHUIIa PACCTOAHUSA, UCIIOJIb3yeMasAa B aCTPOHOMMUAH; paBHA 3,2616 CBETOBOI'O roga.

HepeMbITaH 3Be3Ja

3Be3/1a, 0J1ECK KOTOPOH PETYJIsIPHO 00 HEelpecKa3yeMbIM 00pa30M MEHAETCS CO BpDEMEHEM.

I13C

COKpAILlEHHE OT «IIPUOOP C 3apANOBOU CBA3BIO»; UCIIOJIb3YETC IJIsA 3JIEKTPOHHOM 3aIHCU
M300pasKeHU .

IT1anera [1ap U3 TBEPZBIX IOPOJ, WJIN raza, obpamammuiics Ho opoute BOKpyr CosHIia 1160 APYyrou 3Be3 bl U
CJTHIIIKOM MaJIbIH IO pa3Mepy, YTOObI CTaTh 3BE3/I0i caMOMY.

[I1aHeTapHas 3Be3/1a, OKpYKEHHas1 COPOIIIEHHOI ¢ Hee 060JI0UKOH CBETSIIErocs rasa.

TYMAaHHOCTDb

[To3utpoH 3JIeMEeHTapHasA YaCTHUIIA, CXO/IHASA C SJIEKTPOHOM, HO UMEIOIAs IOJIOKUTETbHBIN 2JIEKTPUIECKUN

3apsa.

[TossspHOE cuAHMIE

Pa3HOIIBETHOE CBeUEHHEe 3eMHOM aTMocdepsl, BpeM! OT BpeMeHH BO3HUKaIoIlee B HOUHoe! Hebe Haj
[MOJIAPHBIMU PAHOHAMU.

[IpoTo3Be3aa 3Be3/1a HAa CAMOU PaHHEH CTa/IuH CBOETO 00pa30BaHUH.

[Iporox 37IeMeHTapHAas YaCTHIIA C ITOJIOKUTEILHBIM 3JIEKTPUUECKUM 3aPSZIOM, BXOASAIIASA B COCTaB aTOMHBIX
simep. EMMHUYHBIN IPOTOH

[IpoTy6epaneir CTPYs TOPSYEro ras, moAo0Has A3bIKY IUIAMEHU BhIPBIBAIOIASACS HAJl IOBEPXHOCTHIO COJTHITA.

[IpsiMO€e BOCXOK/IEHIE [9KBUBAJIEHT JIOJITOTHI IIPY OIIMCAHUH ITOJIOKEHHE Ha Hebe.

[Tysibcap HEUTPOHHAS 3BE3/1a, H3/IyJalolas ObICTPYIO MTOCIEN0BATETFHOCTD PAIUOUMITYJIHCOB.

PaBHOZEHCTBUA IBa MOMEHTa B Toay (0KOJIO 21 MapTa U 23 ceHTAOGP:), Korja Ha sKkBaTope COJIHIIE CTOUT B MOJI/IEHD
MPsIMO B 3€HUTE.

PasinoacTpoHOMUst HayKa, 3aHUMAIOIIAsACA H3yUYeHHEM BcesleHHOH ¢ TOMOIIBI0 HAOJII0IEH s PaIOBOJIH, U3JIyIaeMbIX
[UIaHETaMH, 3B€3/IaMU, MEK3BE3JHBIM ra30M U ralaKTHKaMH.

PaIri0BOJTHBI 5JIEKTPOMArHUTHOE U3JTyYeHHE B JUAIIa30HE, I/Ie OHO 06J1a/1aeT MUHUMAJIbHON SHEPTHEN U
MaKCHMAaJIbHOH JIJTMHOM BOJIHBL.

ParorajiakTuka rajlakTHKa, U3JIyJaloas 3HaYUTEIbHYI0 YaCTh SHEPTUH B BUJIE PAJHOBOJIH.

Pairookanus 06J1y4eHrie 00hEKTa PAMOBOTHAMHE U IIPUEM OTPAYKEHHBIX OT HETO CUTHAJIOB, TIO3BOJISIIOIIMX

OIIpe/IeINTh PACCTOsIHIE 0 00BEKTA U ero Gopmy.

PenTreHoBckue jIydu

MO]J.IHbIﬁ BH/T 3JIEKTPOMArHuTHOTO U3JIYyYE€HHUA, AJIMHBI BOJTH KOTOPOTI'O JieXKaT B IUAIIa30HE MEXy
yJ'II)TpaCI)I/IOJIeTOBI)IM HU3JIyd€HUEM U elle GoJiee MOIIIHBIMHA I'aMMa JIydaMHU.

CBepxHOBas KaTacTpOodUYEeCKUU B3PBIB 3BE3/IbI, P KOTOPOM OHA B Te€UEHNE HECKOJIBKUX HeJIeIb CUSIET, KaK Iesias
rajakTHKA.

CeeT BUIMMAas I71a30M Pa3HOBUHOCTD 3JIEKTPOMArHUTHOTO U3JIydeHHUs.

CBETHMOCTD KOJIMIECTBO HHEPTUY, U3JIyIaeMOU CBETANIIMCSI 0ObEKTOM 32 CEKYHY.

CBETOBOM IO,

paccTosiHUE, IPEO0I0JIEBAEMOE CBETOM 32 IOl IIPU PACIPOCTPAHEHHH B IIyCTOTE; PABEH 9,5 MIJIJIMOHA
MIJIHOHOB KM.

CBEeTOBEBIE ITIOMEXH

ICKYCCTBEHHBIN CBET, 3aTPYAHAIONINI Ha0OII0IeHe HOYHOTO Heba.

CeKyH;[a Ayru eANHUIa U3MEPEHUA OUE€HDb MaJIbIX YIJIOB. B OZIHOM rpajgyce
CryI0HEHHE OKBHUBAJIEHT IITNUPOTHI ITPU OIIPEACJIEHNUU ITOJIOXKEHNUA Ha Hebe.
COSBBS,HI/IG o6J1acTh HEGaA JTHO0 BbIJEJIAIOINAACA I'PYIIIIa 3BE3/ B 3TOH O6)'IaCTI/I, nmemwiasdg CBoe Ha3BaHHue.

CosiHeYHas cucreMa

CoJTHITE BMECTE CO BCEH ceMbel CBOUX IUIAHET U MMPOYUX 0OHEKTOB (KOMET, aCTEPOUIOB, JIYH, HBLIIA 1
T.JI.).

CoJIHEYHOE MATHO

Y9aCTOK COJTHEYHOM IIOBEPXHOCTH, KOTOprfI BBITJIAAUT TEMHBIM H3-3a TOI'O, YTO OH HECKOJIBKO
X0JIOAHEE CBOETO OKPYXKEHUA.

COJTHITECTOSTHUS Te MOMEHTBI BpEMeHH B TO/Ty, Korza CoJTHITEe B TTOJIZIEHh HAXOAUTCS B CAMOM 3eHHTE JIN60 B Hanbosiee
CeBEPHBIX IHUPOTaX (IIPUMEPHO 21 UIOHS), INO0 B HanboJ1ee I0KHBIX MIPOTAX (OKOJIO 21 1eKabpst).

CrexTp [IBETOBAs paZiyra BMECTE C €€ HEBUJUMBIMU IPOLOJIKEHUAMU B 00€ CTOPOHBI

CIEKTPOCKOITHSA Pa3JI0KEHUE CBETA WU HHOTO 3JIEKTPOMArHUTHOTO U3JIyYeHHUS C LEJIbI0 U3YIeHHs OT/AeIbHbIX [[BETOB
VJTY JIJTUH BOJIH.

CIyTHUK ecTeCTBEHHAs JIyHa KaKOH-JIU00 IJIaHeThl MJIM KOCMUYECKHH alnapar, 00palaiuiics mo opoure

BOKDPYT IIJIAHETHI.
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CyTku BpeMsI, 32 KOTOpOoe 3eMJIsi COBEPIIIAET BOKPYT CBOEH OCH OIH 060pOT OTHOCUTEIbHO COTHITA.

Testeckor U1I0001 aCTPOHOMHYECKUH HHCTPYMEHT, IpeiHa3HAYeHHbIH /111 cO0pa U TpreMa U3IydeHus B II000H
TacTH 3JIEKTPOMATHUTHOTO CIIEKTPA.

TyMaHHOCTb 00J1aK0 raza u (MIK) MbUIH MEK/Ty 3Be3/IaMHU WIH BOKPYT HUX. JI0 TOTO KaK CTajI0 U3BECTHO, YTO
TaJIAaKTUKK COCTOST M3 3BE3/I, MX TOKE Ha3bIBAJIH TYMAHHOCTAMH.

Y1bTpadhoIeTOBOE  [3JIEKTPOMATHUTHOE U3JIyYeHHE, IJIMHBI BOJIH KOTOPOTO KOPOUe, YeM y BUAUMOTO (hHOJIETOBOTO CBETA.

M3JIydeHHe ITOT B/ U3JIyUEHNS BBI3bIBAET COTHEUHBIE O3KOTH.

Daza moJist MoBepxHOCTH JIYHBI WK IUTaHeTHI (U T.11.), ocBelieHHas COTHIEM.

DOTOH YaCTUIA, WU «IIAKET» SHEPTUH BJIEKTPOMArHUTHOTO U3JTyUYeHH.

doTochepa BUAMMAas MoBepxHOCTh CostHIa (Miu 000 APYToi 3BE3/bI).

3aKoH Xab01a

3aKOH, COIJIACHO KOTOPOMY BCe FaJIaKTUKY YAAISAIOTCSA APYT OT PYTa, IPUIEM UX CKOPOCTH
IPOTIOPIMOHAIFHEI PACCTOSHUAM JI0 HUX.

Xpomocdepa

cs10i1 raza BOKpyT COJIHIIA, PACIIOJIOKEHHBIA HEITOCPEACTBEHHO HAJl CBETSIIENCS TOBEPXHOCTHIO.

Ledenna,
IIepeMEHHas 3Be3/ja

THII IyJILCHPYIOMIei 3Be3bl, peryaapro MCIIAIO11ICIH cBoit 61eck ¢ mepHoZOM B HECKOIBKO AHEH.

UepHas gpipa

006J1aCTh IIPpOCTPAHCTBA, I'/Ie CKOHIIEHTPHUPOBaHa CTOJIb OoJibIas Macca, 4TO CUJIbI TATOTEHUA HE
BBIITYCKAIOT OTTy/Zla /1aXKe CBET.

[MTupora VIJIOBOE PACCTOsIHUE, N3MePseMOe K CEBEPY WJIU K IOTY OT SKBATOPA.

DKJIUIITHKA eKero/IHbIN myTh COJTHIIA IO HeOY, BUAMMBIH ¢ 3eMJIH; TAKXKe

DJIEKTPOMATHUTHOE  |BHJT D9HEPTHH, PACIIPOCTPAHSIONIEHCS CKBO3B IYCTOE MTPOCTPAHCTBO CO CKOPOCTHIO CBETA.

M3JIyueHIe

DJIEKTPOMATHUTHBIN  |[IOJIHBIN [UATIA30H JJIMH BOJIM 3JIEKTPOMATHUTHOTO U3JIyueHust. I1o Mepe yBeIHnueHus JJINHbI BOJIHBI

CIIEKTD Pa3IMYAI0T raMMa JIy4d, PEHTT€HOBCKIE JIyUH, YIbTPAbHUOTIETOBOE H3TydeHNE, BUANMBIH CBET,
nH(}paKpacHOe H3JIyUeHre, MUKPOBOJIHBI M Pa/IHOBOJIHBI.

DJIEKTPOH MeJIbuaiIasi YacTUIIA, COCTABHAsL YaCTh aTOMAa, 00JIa/JaI0Ias OTPUIIATEIbHBIM 3JIEKTPUIECKIM
3aps/I0M.

DILIUIIC oBasibHAsA (GUTYPa, HEYTO BPOZIe PABHOMEPHO CIUTIONIEHHOM OKPYKHOCTH.

Spo [[EHTPaJIbHASI YACTh TAJIAKTHKH HJIH aTOMA.

SIproCTh MOII[HOCTD U3JIyY€HUs, KOTOPOE HCIyCKAeTCsI KAKIM-JIN00 aCTPOHOMUYECKUM 0OBEKTOM JIHO0

MPUHUMAETCA OT Hero Habsoatenem (6J1eckK).
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10 JIUCT UBSMEHEHUH U JJONIOJIHEHWI, BHECEHHBIXB PABOYYIO YYEFHYIO
IMPOI'PAMMY IIPEIMETA

Ne HU3MCHCHHA, JaTa BHCCCHUSA U3MCHCHU S, Ne CTpaHUIbI C ©3MCHCHHECM:

BbLJIO: CTAJIO:

OcHoBaHue:

HO)IHI/ICI) JINIIa, BHECIICTO N3MCHCHUA




10. JUCT UBSMEHEHUH U JJONOJIHEHUI, BHECEHHBIXB PABOYYIO YYEFHYIO
IMPOI'PAMMY IIPEIMETA

Ne HU3MCHCHHA, JaTa BHCCCHUSA U3MCHCHU S, Ne CTpaHUIbI C ©3MCHCHHECM:

BbLJIO: CTAJIO:

OcHoBaHue:

HO)IHI/ICI) JINIIa, BHECIICTO N3MCHCHUA
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OUJHAJ PENEPAJIBHOTI'O TOCYAJAPCTBEHHOI'O BIOJUKETHOI'O OBPA3OBATEJIBHOI'O YYPEXIEHMSI BBICIHEI'O OBPA3OBAHUA
BJIAJUBOCTOKCKHUU I'OCYJAPCTBEHHBIN YHUBEPCUTET 9KOHOMUKHN U CEPBUCA» BI'. APTEME

YHMBEpPCHUTET IKOHOMMKH M cepBuca» B I. Apreme Temusikosoii T.H.

IKCIHEPTHOE 3AK/IIOYEHHUE

Texnu4yeckasi IxcnepTn3a padoyeii nporpaMMbl Y4eOHOT0 TpeaMeTa «ACTPOHOMUS», PeACTABIEHHOH METOAUCTOM, NpenoaaBaTeaeM Guanaia
(enepanbHOro rocy1apcTBeHHOro 0101>KeTHOT0 00Pa30BATEILHOT0 YUPeKIeH!s Bhicuiero oopa3oBanust «BiaaguBocToOKCKHii rocy1apcTBeHHBIH

Ne HaunmeHoBaHNe IKCIEPTHOTO MOKA3aTesd JKcnepTHas OleHKAa
aa Her
IkcnepTu3a 0opMIIeHNs TUTYIBHOTO JUCTA U OTJIABJIEHUS
1. | HammeHoOBaHME MpOrpaMMBI y4eOHOTO TIpeAMETa Ha TUTYIHLHOM JINCTE COBIIAJAeT C HANMEHOBAHHEM TIPEMETa B TEKCTE aa
OI'OC u VII
2. | Ha3BaHue ¢uinana COOTBETCTBYET Ha3BaHHMIO 110 Y CTaBY aa
3. Ha tutynsHOM nUCTE yKa3aH y4eOHBIN ITUKII, KO U HAUMEHOBAHHUE CIICIIUAIEHOCTH aa
4. | ObopoTHas CTOpOHA TUTYJIBHOTO JIMCTA 3aMOTHEHA aa
5. | Hymepanus crpanun B «CoaeprkaHum» BepHa aa
Ikcneprusa pasgena 1 «IlosscHUTEbHAS 3AIIUCKA)
6. Pazgen 1 «IloscauTenbHas 3aIIMCKa» UMEETCS aa
1. HaumenoBanue y4eOHOI porpaMMBbl MpeAMETa COBMAIAET C HANMEHOBAaHUEM Ha TUTYJIBHOM JIHCTE aa
8. | Lenmn mpenmera — TpeOOBaHHS K pe3yJbTaTaM OCBOCHUS IPEIMETa YKa3aHbI na
JkcnepTu3a pasaena 2 «O01mas XapaKTepUCTUKA YUeOHOMH AesTeJTbHOCTI
9. | Pazmen 2 «O0mas xapakTepucTHKa y9eOHOU AEATEIHHOCTI UMEETCS na
10. | Cenenust 0 JOPMUPOBAHUN KOMIIETCHIIMH M KOMIIETCHIIMHN YKa3aHbI. aa
11. | 3agaum, cBsi3aHHBIE ¢ POPMUPOBAHNEM KOMIETEHIIUH, TPOTTHCAHBI aa
12. | ®opMa UTOTOBOI aTTeCTalMy yKa3aHa. na
OkcnepTu3a pasneia 3 «Mecto nmpeaMera B y4eOHOM ILIaHE
13. | Pa3men 3 «MecTto mpeamera B yueOHOM IUIaHE» UMEETCS na
OkcnepTu3a paszneia 4 «Pe3yabTaTsl 0CBOEHUS YUeOHOTO MPeAMeETa»
14. | Pa3nen 4 «Pe3ynbraTsl OCBOCHUS YU€OHOTO MPEAMETay 3aIl0HEH na
15. | JIuuHOCTHBIE, METANIPEIMETHBIE U NIPEAMETHBIE TPEOOBAHMSI  COOTBETCTBYIOT IepeyrcieHHbIM B TekcTe PI'OC na
JkcnepTu3a paznena 5 «CTpyKTypa u cofep:kaHue y4eOHOT0 MpeaMeTa»
16. | Pa3men 5. «CtpykTypa u copepkaHue yueOHOro IpeAMeTa» UMEeTCs na
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17. | IynxT 5.1. «O0beM ydeOHOTO penMeTa U BUbl y4eOHOM paboThl» 3aroiHeH na
18. | O0BeM B yacax UMeeTCs BO BCEX sTUEHKaX aa
19. | CymmMa mo KakaoMy CTOJIOIY paBHa MaKCHMAIbHOW HAarpy3Ke na
20. | Tabmuna 5.2. «Tematndeckui mian yueOHOTO TpeMETay 3aMoHeHA aa
21. | B Tabnuue 5.2 Bce rpadbl U CTPOKH 3aMIOITHEHBI na
22. | Tabmuna 5.3. «Coaepikanue y4eOHOTO TpeIMETay 3all0THEHA aa
23. | B Tabnure 5.3 Bce rpadbl ¥ CTPOKH 3aMIOTHEHBI aa
24. | Tabnuua 5.4 «IIpumepHsle TeMbl pedepaToB (IOKIaI0B), MHINBUAYAIHHBIX TPOCKTOB) 3al0JIHEHA na
25. | OO6peM MakcHMaIbHOW y4eOHOI Harpy3ku oOydaronierocst B yaeOHOM Iiane u B tabmumax 5.1, 5.2, 5.3 coBnagaer aa
26. | OOBeM 00s13aTeNILHOM ay TMTOPHOM HArpy3KH B y4eOHOM IutaHe U B Tabnuiax 5.1, 5.2, 5.3 coBnamaer aa
27. | O6bpem BpeMeHH, OTBEICHHOIO Ha CaMOCTOSITEIbHYIO paboTy 00yuaromuxcs, B yueOHOM IuiaHe u B Tabnune 5.1,5.2,5.3 aa
coBmaaeT (Ipu HATWIVH)
28. | IlepeuncieHbl BUIBI CAMOCTOSTEIILHOM PAa0OTHI (ITPH HATMYHUH ) aa
30. | BapuaruBHas 4acTh OTpakeHa (IpH HATUYIHN) He
npea1ycMOTpeHa
31. | IloacTpodHbIe HAAMKUCH YIAICHBI na
32. | YkazaHHOE KOJIHYECTBO 4acoB B rpade «Toro» COOTBETCTBYET yueOHOMY ILIaHy aAa
IkcneprTusa pasgena 6 «XapakTepuCTHKA OCHOBHBIX BUAOB Y4eOHOM AeSITeJIbHOCTH CTY1eHTAa»
33 | Pa3men 6 «XapakTepuCTHKa OCHOBHBIX BUJIOB yUEOHOH JIEATEIBHOCTH CTYICHTa» UMEETCS na
IkcnepTHu3a pazgena 7 «Y cJI0BHA peaju3aliy MIPOrpaMMbl NpeaMeTa»
34. | Pasznen 7 «YcnoBus peain3aliui MPOrpaMMbl  MIPEIMETa» UMEETCS aa
35. | Ilynkr 7.1. «/lns peanusanuu nporpaMmsl yaeOHOTO MpeMeTa IPeyCMOTPEHBD) 3aII0JTHEH na
36. | [lynkr 7.2 «HpOpManmoHHOE 0OeCTIeUeHre peatn3alii IporpaMMbD) aa
37. | B nyHkre 7.3 yKka3aHbl JOMOJIHUTEIIbHBIC NCTOYHUKY JUISI CTYJICHTOB U TPEINO/IaBaTelIs aa
38. | B crcke OCHOBHOM JINTEPATyphl OTCYTCTBYIOT W3/aHHs, BBITYIICHHBIE OoJee 5 J1eT Ha3a na
IxcnepTu3a pazgena 8§ «KOHTPoIb M OleHKa pe3yJIbTATOB OCBOCHHUS TpeAMeTa
39. | Paznen 8. «KoHTpOIb 1 OIIEHKA PE3yJIbTATOB OCBOCHHS MPEAMETa» UMEETCS na
40. | HaumeHOBaHUs pe3y/IbTaTOB OCBOCHUS IPEIMETa COBIAAIOT C YKa3aHHBIMU B pasjene 4. aa
HUTOTI'OBOE 3AKJIIOYEHUE
[IporpamMma mpeamera MOXKET OBITH HAIIpaBJIEHA Ha COJEPXKATEIbHYIO SKCIIEPTU3Y na

Pa3paboTunk nmporpaMMel T.U.TemmsikoBa [Ipencenarens ITLK OO/

3aB.0oT/IeICHHEM

«04» mapra 2020 . «05» mapra 2020 .

JI.LE. TkaueHko
M.C.CnoBukoBa
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POUJINAJI PEJEPAJBHOI'O 'TOCYJAPCTBEHHOI'O BIOJUKETHOI'O OBPA3OBATEJIBHOI'O YYPEKAEHUSA

BBICHIEI'O OBPA3OBAHUSA

«BJAIUBOCTOKCKHUM I'OCYJAPCTBEHHbI YHUBEPCUTET SKOHOMMKH U CEPBUCA» B T. APTEME

Conep:karesibHasi IKCNIEPTH3A padoyeil MPOrpaMMbl y4eOHOT0 TMpeaMeTa «ACTPOHOMMUSD), PEACTABJIEHHOI MeTOAMCTOM, NMpenoaaBarejieM
buinana gpeaepajbHOro rocy1apcTBEHHOr0 OIOIKETHOTO 00Pa30BaTeILHOI0 YUpPe:KIeHusl Bbicuiero oopazoBanus «BiaaanBocrokckuii
rocy1apCcTBEeHHbII YHUBEPCUTET IKOHOMUKHU U cepBuca» B I. Apreme Temasikosoii T.U.

IKCHEPTHOE 3AKVIIOYEHUE

Ne HaunMeHoBaHMe YKCIIEPTHOIO NOKA3aTes JKCIEePTHAsl OLleHKA
aa HEeT 3aKJII0YeHHe
OTCYTCTBYeET IIpuMmeyanue
Ikcneprusa pasgea 1 «llosicHUTeJIbHASA 3aIMCKA»

1. | Uenu mpemmera — TpeOOBaHUS K pe3yabTaTaM OCBOCHUS IpEeAMETa na

coorBercTBytoT IepeuncieHHbM B PI'OC COO.

Jkcneprusa pasjgena 2 «O0mas XapakTepUCTUKA YUeOHOM AesITeJIbHOCTID)

2. | B paznene 2 yka3aHbl HHPOPMAIIMOHHO -KOMMYHHUKATHBHBIE U a

MPAKTUYECKHE KOMIIETEHIINH, Ha ()OPMUPOBAHUE KOTOPBIX

OPUEHTHUPOBAHO COJEPKAHUE IpeIMeETa

JkcnepTu3a pasgena 3 «MecTo npeaMera B y4eOHOM IUIaHE»

3 | Mecto mpeamMera B yueOHOM IIAaHE OIPENEICHO B COOTBETCTBUH C na

tpeboBanusimu PI'OC COO.

IkcnepTusa pazgena 4 «Pe3yabTaTbl 0CBOCHHST Y4eOHOIO IIPeMETa)

4 | TpeGoBaHMS K TMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM a

pe3ysibTaTaM OCBOEHUS y4eOHOr0 MpeMeTa COOTBETCTBYIOT

nepeunciieHHbM B PI'OC COO (B T. 4. KOHKPETU3UPYIOT U/UIH

pacumpsitoT TpedoBanus PI'OC)

JxcnepTu3a pasaena S «CTpyKTypa H coJep:kaHue y4eGHOI0 nmpeaMeTar

5 | ConepxaHue BUAOB YUEOHOU AEATEIBHOCTH COOTBETCTBYET na

TpeOOBaHUSAM, IPEABSIBISIEMbIM K pe3ylbTaTaM OCBOEHHUS IpeaMeTa

(«WIMYHOCTHBIC», «METAMPEIMETHBIC», IIPEIAMETHBICY).
6 | Conepskanue yueOHOTO TIpeaMeTa pa3paboTaHo ¢ OpHEHTAIel Ha na

dbopMUpOBaHUEe YKa3aHHBIX B pazjiene 2 KOMIETSHITHA.
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7 | CtpykTypa mporpaMMbl y4e€OHOTO IIpeAMETa COOTBETCTBYET IPUHIIUITY aa
€/IMHCTBA TEOPETUYECKOI0 U MPAKTHYECKOro 00yUeHHUsI
8 | Temaruka 1a0OpPATOPHBIX W/HIIM MPAKTHUECKUX PAOOT COOTBETCTBYET na
(GopMHpyeMBIM pe3yibTaTaM OCBOEHHS IpeIMeTa U OPUEHTHPOBAaHA Ha
OCBOCHHE YKAa3aHHBIX B pazjielie 2 KOMIETECHIIUH.
9 | Temarnyeckuii II1aH U coepKaHUe y4eOHOT0 MpeIMeTa COOTBETCTBYET na
cojiepxanuto marepuana, ykazananoro B ®I'OC COO.
10 | YpoBHM OCBOEHHS COOTBETCTBYIOT BUJIaM Y4€OHOM EATEIIbHOCTH B na
pasgene
11 | Coneprxanue caMOCTOSATENBbHOM pabOThI CTYJJEHTOB, B T.4. na
BHEAYJAMTOPHOM, HAIIPABIICHO Ha BHITIOJHEHUE TPEOOBAaHUN K pe3ylbTaTaM
OCBOCHHS TpenMeTa (Ipy HAIUYWH)
12. | ®opMynHPOBKH CaMOCTOSITEIBHON paObOTHI MIOHMMAIOTCSI OJJHO3HAYHO aa
(Tpu HATMYMN)
13. | Pa3nensl nporpammsl y4eOHOTO IIpeIMeETa BbIICIEHbI AUJAKTHUECKU na
1[€J1€CO00pa3HO
14. | Conepxanue yueOHOro MaTepuaia cooTBeTcTByeT TpedboBanusmM OI'OC na
COO.
15 | BapuatuBHas yacTb COJEPKHUT TPEOOBAHUS K pe3ybTaTaM OCBOCHUS He
npeaMeTa (Ipy HATMYHUN) Mpe1ycCMOTPEHa
16. | O6beM BpeMeHH JOCTATOUYEH AJIsi OCBOCHUS YKa3aHHOTO B COJIEPyKaHUU na
yueOHOro Marepuasa
17. | O6beM u coneprkanue 1a00paTOPHBIX U MPAKTUUECKUX PadbOT aa
OTIpeIeNIeHBI JUIAKTUIECKH 1eJIeCO00Pa3HO i COOTBETCTBYIOT
TpeOOBaHUAM K pe3yJbTaTaM OCBOCHMs TpeaAMETa.
JkcnepTu3a pasjaena 6 «XapakTepucTUKA OCHOBHBIX BU0OB Y4eOHOM 1esITeTbHOCTH CTYIEHTAa»
18. | Buasl yueOHOM nesTeabHOCTH 00y4aroIIerocsi COOTBETCTBYIOT aa
COJIepKAHUIO U3y4aeMOT0 MaTepraa
OkcnepTu3a paszaena 7 «YCJA0BHs peaTH3alui NPorpaMMbl MpeIMeTar
19. | Ilepeuenp yueOHbIX KaOMHETOB (J1abopaTopuii U Jp.) oOecreynBaeT na
NPOBE/ICHUE BCEX BHIOB Ja0OPATOPHBIX U MPAKTHUECKUX PadoT,
IPEIYCMOTPEHHBIX MPOrpaMMoi y4eOHOro mpeaMera
20. | TTepeuncnenHoe 000pyAOBaHHE 00ECTICUNBACT TPOBEACHNE BCEX BHJIOB aa
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NPaKTUYECKUX 3aHATUH, IPETyCMOTPEHHBIX IPOTPAMMOii yueOHOTO

npeaMera
21. | IlepeueHb peKOMEHAYEMON OCHOBHOM U JONMOJHHUTEIBHOM JUTEPATyphI aa

BKJIIOYAET O0LENOCTYIHbIE HCTOUHUKHI
22. | IlepeuncienHbie THPOPMAITMOHHBIE  MCTOYHUKU AKTYaJbHBI U na

JIOCTOBEPHBI
23. | UadopmanmoHHbIe UCTOYHUKN YKa3aHBI C y4ETOM COACPIKAHUS na

npeaMera
24. | IlepeunciieHHbIE HCTOYHUKU COOTBETCTBYIOT CTPYKTYPE M COJIEPKAHHIO na

IpOrpaMMbl y4eOHOI 0 npeamMeTa

OkcnepTtu3a pasjgena 8 «KKoHTPoJIb U OlleHKa Pe3yJIbTATOB OCBOEHHs NpeIMeTa

25. | OCHOBHBIE TTOKA3aTENN OLEHKU PE3yJbTaTOB 00yUCHHS MO3BOJISIOT aa

OJIHO3HAYHO JIMAarHOCTUPOBATh YPOBEHb OCBOEHUS
26. | HanmeHoBanue GpopM U METOJIOB KOHTPOJIS U OLICHKH Pe3yJIbTaToOB aa

00y4YeHHsI TOYHO U OJHO3HAYHO ONMCHIBAET MPOLEAYPY aTTECTALUU
27. | ®opMBI 1 METO/IBI KOHTPOJISI TIO3BOJISIFOT OIICHUBATh CTENIEHH OCBOCHUS Aa

y4eOHOTro npeMeTa.

HTrorosoe 3ak/ouenne (U3 Tpex aJbTEPHATUBHBIX MO3ULIMMA Aa | HeT
ClIeyeT BbIOpaTh OJIHY)
[IporpamMma mnpenmeTa MOXeET ObITh PEKOMEHI0BaHa K aa
YTBEPKICHHUIO
[IporpaMMy mnpeamMera cieyeT peKOMEeH10BaTh K 10pabOTKe
IIporpaMMy mnpenmMera cielyeT peKOMEHI0BaTh K OTKJIOHEHHIO
3amMeyaHusl M1 PEKOMEHIALMH IKCIePTAa Mo 10padoTKe
PazpaboTunk mporpammel T.N.TersikoBa [Ipencenarens [NIK OO JLE. TkaueHko
3aB.0TAEIEHUEM M.C.CnoBukoBa

«04» mapra 2020 .

«05» mapra 2020 r.
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OUJINAJI PEJEPAJBHOI'O TOCYJAPCTBEHHOI'O BIOJKETHOI'O OBPA3OBATEJIBHOTI'O YYPEXKAEHUSA

BBICHIEI'O OBPA3OBAHUSA

«BJIAIUBOCTOKCKHUM I'OCYJAPCTBEHHbI YHUBEPCUTET YKOHOMMKH U CEPBUCA» B T. APTEME

Conep:karejibHasi IKCNEPTU3A padodeil MPOrpaMMbl Y4eOHOT0 TMpeaMeTa «ACTPOHOMMUSD), PEACTABJIEHHOI MeTOAMCTOM, NMpenoaaBarejieM
buimana geaepajbHOro rocy1apcTBEHHOr0 OI0IKETHOT0 00PA30BaTEIBLHOI0 YUpPe:KIeHUs Bhiciero oopazoBanus «BiaaauBocTokcKkuii

rocyJ1apcTBeHHbIN YHUBEPCUTET IKOHOMHUKHU H CEPBUCA» B I'. ApTeMe
Tennaxosoii T.U.

IKCIHEPTHOE 3AKVIIOYEHUE

Ne HaunMeHoBaHMe YKCIIEPTHOIO NOKA3AaTeIs JKCIEepPTHAs OLleHKA
aa HEeT 3aK/II0YeHHe
OTCYTCTBYET IIpumeyanue
Ikcneprusa pasgea 1 «llosicHuTeIbHASA 3aIMCKA»

1. | Uenu mpemmera — TpeOOBaHUS K pe3yabTaTaM OCBOCHUS IpEeAMETa na

cootBercTBytoT nepeuncieHHbM B @I'OC COO.

Jkcneprusa pasjgena 2 «O0mas XapakTepUCTUKA YUeOHOM AesTeJIbHOCTID)

2. | B pasnene 2 ykazanbl ”HGOPMAITMOHHO-KOMMYHUKATHBHBIC U a

MPAKTHYECKHEe KOMIETEHIINH, Ha (POPMUPOBAHNE KOTOPBIX

OPUEHTHUPOBAHO COAEPXKAHUE IpeIMeTa

JkcnepTu3a pasgena 3 «MecTo npeaMera B y4eOHOM IUIaHE»

3 | Mecto mpeamMera B yueOHOM IIaHE OIPENEIEHO B COOTBETCTBUH C na

tpeboBanusimu PI'OC COO.

JkcnepTH3a paszjena 4 «Pe3yJbTaThl 0CBOCHHSI Y4eOHOT0 MpeIMeTay

4 | TpeGoBaHUS K TMYHOCTHBIM, METAIPEIMETHBIM U TIPEIMETHBIM na

pe3ysibTaTaM OCBOEHUS y4eOHOI0 peIMeTa COOTBETCTBYIOT

nepeuncieHHbM B @T'OC COO (B T. 4. KOHKPETUZUPYIOT U/UIIH

pacmupsitor TpedoBanust PI'OC)

IkcnepTusa pasaena S «CTpyKTypa U coiepxkaHue yueOHOro npeamera

5 | Comepxanrie BUJIOB Y4eOHO 1eATEIbHOCTH COOTBETCTBYET na

TpeOOBAHUAM, IPEIBABISIEMBIM K pe3yJbTaTaM OCBOCHHS TIPEIMETa

(«WIMYHOCTHBIC», «METAMPEIMETHBIC», IIPEIAMETHBICY).
6 | Conepskanue yueOHOTO TIpeaMeTa pa3paboTaHo ¢ OpHEHTAIel Ha na

dbopMUpOBaHUEe YKa3aHHBIX B pa3jiene 2 KOMIETSHITHA.
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7 | CtpykTypa mporpaMMbl y4e€OHOTO IIpeAMETa COOTBETCTBYET IPUHIIUITY aa
€/IMHCTBA TEOPETUYECKOI0 U MPAKTHYECKOro 00yUeHHUsI
8 | Temaruka 1a0OpaTOPHBIX W/HIIM MPAKTHYECKUX PAOOT COOTBETCTBYET na
(GopMHpyeMBIM pe3yibTaTaM OCBOEHHS IpeIMeTa U OPUEHTHPOBAaHA Ha
OCBOCHHE YKAa3aHHBIX B pazjielie 2 KOMIETECHIIUH.
9 | Temarnyeckuii II1aH U coepKaHUe y4eOHOT0 MpeIMeTa COOTBETCTBYET na
cojiepxanuto marepuana, ykazananoro B ®I'OC COO.
10 | YpoBHM OCBOEHHS COOTBETCTBYIOT BUJIaM Y4e€OHOM €ATEIbHOCTH B na
pasgene
11 | Coneprxanue caMOCTOSATENBbHOM pabOThI CTYJJEHTOB, B T.4. na
BHEAYJAMTOPHOM, HAIIPABIICHO Ha BHITIOJHEHUE TPEOOBAaHUN K pe3ylbTaTaM
OCBOCHHS TpenMeTa (Ipy HAIUYWH)
12. | ®opMynHpPOBKH CaMOCTOATEIBHOIN pabOTHI MOHMMAIOTCSI OJJHO3ZHAYHO aa
(Tpu HATMYMN)
13. | Pa3nensl nporpamMmbl y4eOHOTO IIpeMETa BbIICIEHbI AUJAKTHUECKU na
1[€J1€CO00pa3HO
14. | Conepxanue yueOHOro MaTepuaia cooTBeTcTByeT TpedboBanusmM OI'OC na
COO.
15 | BapuatuBHas yacTb COJAEPKHUT TPEOOBAHUS K pe3yJIbTaTaM OCBOCHMS He
npeaMeTa (Ipy HATMYHUN) Mpe1ycCMOTPEHa
16. | O6beM BpeMeHH JOCTATOUYEH AJIsi OCBOCHUS YKa3aHHOTO B COJIEPyKaHUU na
yueOHOro Marepuasa
17. | O6beM u coneprkanue 1a00paTOPHBIX U MPAKTUUECKUX PadbOT aa
OTIpeIeNIeHBI JUIAKTUIECKH 1eJIeCO00Pa3HO i COOTBETCTBYIOT
TpeOOBaHUAM K pe3yJbTaTaM OCBOCHMs TpeaAMETa.
JkcnepTu3a pasjaena 6 «XapakTepucTUKA OCHOBHBIX BU0OB Y4eOHOM 1esITeTbHOCTH CTYIEHTAa»
18. | Buasl yueOHOM nesTeabHOCTH 00y4aroIIerocsi COOTBETCTBYIOT aa
COJIepKAHUIO U3y4aeMOT0 MaTepraa
OkcnepTu3a paszaena 7 «YcJA0BHs peaTn3anii NPorpaMMbl MpeIMeTar
19. | Ilepeuenb yueOHbIX KaOMHETOB (J1abopaTopuii U 1p.) oOecreynBaeT na
NPOBE/ICHUE BCEX BHIOB Ja0OPATOPHBIX U MPAKTHUECKUX PadoT,
IPEIYCMOTPEHHBIX MPOrpaMMoi y4eOHOro mpeaMera
20. | TTepeuncnenHoe 000OpyAOBaHNE 00ECTICUNBAET MMPOBEJICHNE BCEX BUIOB aa
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NPaKTUYECKUX 3aHATUH, TPETyCMOTPEHHBIX IPOTPaMMON yueOHOTO
npeaMera

21. | IlepeueHb peKOMEHAYEMON OCHOBHOM U JONMOJHHUTEIBHOM JUTEPATyphI aa
BKJIIOYAET O0LENOCTYIHbIE HCTOUHUKHI

22. | IlepeuncienHbie THPOPMAITMOHHBIE  MCTOYHUKU AKTYaJbHBI U na
JIOCTOBEPHBI

23. | UadopmanmoHHbIe HICTOYHUKN YKa3aHBI C Y4ETOM COJICPIKAHHS na
npeaMera

24. | IlepeunciieHHbIE HCTOYHUKU COOTBETCTBYIOT CTPYKTYPE M COJIEPKAHHIO aa
IpOrpaMMbl y4eOHOI 0 npeamMeTa

JkcnepTu3a pasjeia 8 «KoHTPoJIb U OLleHKA Pe3yJIbTATOB OCBOCHHSI NpeaMeTa

25. | OcHOBHBIE ITOKA3aTENN OLEHKU Pe3yIbTaTOB 00YYECHHUS TIO3BOJISIFOT aa
OJIHO3HAYHO JIMAarHOCTUPOBATh YPOBEHb OCBOEHUS

26. | HanmeHoBanue GpopM U METOJIOB KOHTPOJIS U OLICHKH Pe3yJIbTaToOB aa
00y4YeHHsI TOYHO U OJHO3HAYHO ONMCHIBAET MPOLEAYPY aTTECTALUU

27. | ®opMBI U METO/IBI KOHTPOJIS TIO3BOJISIFOT OILICHUBATh CTETICHb OCBOCHHS Aa
y4eOHOTro npeMeTa.

HTrorosoe 3ak/ouenne (U3 Tpex aJbTEPHATUBHBIX MO3ULIMMA Aa | HeT
ClIeyeT BbIOpaTh OJIHY)

[Tporpamma mpeamMeTa MOKET OBITh PEKOMEH/I0OBaHA K aa

YTBEP)KICHHIO

[IporpamMmy mpeaMeTa cleayeT peKOMEHI0BATh K 1opadoTKe

[TporpamMmy mpeameTa cieyeT peKOMEHJ0BaTh K OTKJIOHEHHUIO

3amMeyaHusl M1 PEKOMEHIALMH IKCIePTAa Mo 10padoTKe

PazpaboTunk mporpammel T.N.Temakosa DKCIEPTHI:

«04» mapra 2020 .

A .WN.bepureiin

«05» mapra 2020 .

C.A.CrpamoycoBa
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MHHOBPHAYKH POCCHUM

OHIIMATT DEAEPAJIBHOIO FOCYJIAPCTBEHHOI'O BIOJDKETHOT'O
OBPA3OBATEJIBHOI'O YYPEXIEHUS BBICIIETO OBPA3OBAHMA
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2020

Aptem 2020

40



COT'JIACOBAHO PACCMOTPEHO U OIOBPEHO

ITporokon 3acenanus Hayuno- Ha 3aCe/IaHuH MTPEAMETHO-IIHKIIOBOM
METOIHYECKOro CoBeTa KOMHCCHH 00111e00pa3oBaTeIBHEIX
or 18 mas 2020rona Ne 7 JHCLUTUTAH

ITporokon Ne 14 ot 12 mas 2020 r.

Tpencenarens=z——0.1.Upaniora
Ipencenarens ITLK OOB{é JI.LE. Tkauenko

Pazpaboranx: JI. E. Txavyenxo

ITpenonasarens oon
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1. OO1me moJI0KEeHUSA

Kontponbno-ouenounsie cpeactBa (KOC) mnpenHasHaueHbl Al KOHTPOJII M OLCHKU
00pa30BaTeNbHBIX JTOCTIKEHHUI CTYJIEHTOB, OCBOMBIIMX NPOTpaMMy MOJITOTOBKH CIEIHAIFCTOB
cpenHero 3BeHa no yueOHomy npenmety BI1.07 ActpoHomust.

KOC Bkmo4aloT KOHTpPOJbHBIE MAaTepHaibl Ui MPOBEICHHS TEKYIIEro KOHTPONS H
MIPOMEXKYTOUHOHU aTTectarmu B hopme audepeHImpoBaHHOTO 3a9eTa.

KOC pa3pabotaHbl B COOTBETCTBUH C:

MPOrpaMMOii IOATOTOBKH CHEUAIMCTOB CPEIHEr0 3BEHA 110 CIIEIHATbHOCTH:
38.02.04 Kommepiust (TI0 OTpaciisiM), peann3yeMoil B KOJUIeIDKE;
paboueii mporpamMmon y4eOHOTO peaMeTa «ACTPOHOMUSD.

2. Pe3yiabTaThbl OCBOEHUSI NpeaMeTa, NoAJeKalle NpoBepKe
1) chopMupoBaHHOCTH Mpe/cTaBiIeHH 0 cTpoeHHH COJTHEYHOM CHCTEMBI, DBOJIOLUH 3BE3]
u Beenennol, mpocTpaHCTBEHHO-BpEMEHHBIX MacmTabax Beenennoi (nanee [1P.1);
2) MOHMMaHHUE CYIIIHOCTH HaOmonaeMbiXx Bo Beenennoit sieienuit (nanee [1P.2);
3) BilajsieHHe OCHOBOIOIATAIONIMMHU aCTPOHOMHUYCCKUMU TTOHITUSAMH, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH, YBEPEHHOE TI0JIb30BAaHUE ACTPOHOMMYECKOW TEPMHUHOJIOTHEH U
cuMBogukon (nanee I1P.3);
4) chOpMHPOBAHHOCTb MPEJACTABICHUA O 3HAYCHHM AaCTPOHOMHH B IMPAKTHYECKOM
JESTEIbHOCTH YeJIOBEKa U JalibHEHIIIeM HayuHO-TeXHUYeCKOM pa3BuTuu (nanee [1P.04);
5) oco3HaHKE POJU OTCYCCTBEHHONW HAYKM B OCBOCHHM M HCIIOJb30BAHUU KOCMHYECKOTO
MIPOCTPAHCTBA U PA3BUTHH MEKIYHAPOIHOTO COTPYIHUYECTBA B 3TOM obnactu (nanee [1P.5).

OO0111e KOMIETEHINH:

OK 1. IloHumarp CymiHOCTh M COLMAIBHYIO 3HAUYMMOCTh CBOEH Oymymiei mpodeccun,
IIPOSIBIIATD K HEM YCTOWYMBBIN HHTEPEC.

OK 2. IloHumars u aHaIM3UPOBATH BOTPOCH IEHHOCTHO-MOTHBAIIMOHHOM chephl.

OK 3. Opranu3oBbiBaTh COOCTBEHHYIO JE€ATEJIBHOCTb, BBIOMpPATh TUIIOBBIE METOIbl U
CHOCOOBI  BBHIMIOJIHEHUSI TPOPECCHOHANBHBIX 3aj]ad, OLEHHBaThb WX 3((EeKTUBHOCTE U
Ka4yeCTBO.

OK 4. [IpuHuMaTh pelieHus B CTaHJAPTHBIX U HECTAHAAPTHBIX CUTYallUsAX, B TOM YHUCIE
CUTYallUsIX PUCKA, U HECTU 32 HUX OTBETCTBEHHOCTD.

OK 5. IlposBAsATH ICHUXOJOTHYECKYIO YCTOMYMBOCTH B CJIOXKHBIX M 3KCTPEMaJbHBIX
CUTyallMsiX, NpenynpexaaTb M paspeniatb KOH(IUKTBI B Ipolecce MpodecCHOHATbHON
JIEATEITbHOCTH.

OK 6. OcymecTBiasTh MOUCK U HCIOJb30BaHHE HH(GOPMAIMM, HEOOXOAMMOM JUIs
3¢ (EeKTUBHOTO  BBIOJHEHUS  NPO(EeCcCHOHATIBHBIX  3a7ad, MNpOo(EeCcCHOHATBHOIO U
JIMYHOCTHOTO Pa3BUTHSL.

OK 7. Hcnonws3zoBaTh  MH(GOPMAlMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTMH B
npodecCHOHATBLHOM 1eATebHOCTH.

OK 8. [IpaBuiIbHO CTPOUTH OTHOIIEHUSI C KOJIJIETaMU, C Pa3IMYHbIMU KaTErOPUSMH I'paxaaH,
B TOM YHCIJIE C MPEJICTABUTEISIMH PA3IMYHBIX HAIIMOHATIBHOCTEH U KOH(DECCHiA.

OK 9. YcranaBnuBaTh NCUXOJOTUYECKUI KOHTAKT C OKPY>KAIOIIUMHU.

OK 10. AgantupoBaThCst K MEHSIOIIUMCS YCIOBHAM MPO(HECCHOHAIBHON AeATEIbHOCTH.

OK 11. CamocTOATENBHO ONPEENSITH 3a/1a4i MPOGECCHOHATBHOIO U JMYHOCTHOTO Pa3BUTHS,
3aHUMAaTbCs caMO00pa30BaHUEM, OCO3HAHHO IJIAHMPOBATH MOBBIILIEHHE KBATHU(DHUKAIIUH.

OK 12. BoimonHATe mnpodeccuoHanbHble 3a/Ja4yd B COOTBETCTBUU C HOPMaMHM MOpay,
npodeCCHOHATIBLHON 3TUKHU U CITY’)KEOHOT0 3TUKETA.

OK 13. IlposBiATH HETEPHUMOCTh K KOPPYHNLUMOHHOMY IIOBEICHHIO, YBAaXKUTEIBHO
OTHOCHUTBCS K IIPAaBY U 3aKOHY.

OK 14. OpranuzoBbiBaTh CBOI H3Hb B COOTBETCTBHU C COIHMAIBHO 3HAYMMBIMU
OpEeJCTaBICHUAMU O 3J0pOBOM oOpas3e >KU3HM, TMOAJNEPKHUBATH JIOJDKHBIM ypOBEHb
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(U3UYECKON TOATOTOBICHHOCTH, HEOOXOMMMBIA ISl CONHAIBHOW M MPodhecCHOHATHHOU
JCATCIIBHOCTHU.

3. Pacnpenesnenne oneHUBaHUSA Pe3yIbTATOB 00yUeHHs N0 BHAAM KOHTPOJISI

= Kon
S OLEHOYHOT0
g cpencrBa
= oo PesyabraTsl
S @ Kon 2
s = o0y4eHust Kon =
> = U HAUMEHOBAaHHue = =
Pa3zges npeaMera s = (xox M HAaUMEeHOBaHHe = <
= = 3JIeMEHTa . g =
= = npeaMeTHoro . JIEMCHTA 3HAHUU =) =
g = YMEeHUi Z e =
= E pe3yJbTara) - % =
S 5 g 3 B
< = > = 9
= = & I
=
S o 5 (=" =
= Z = =
Paszpen 1. OK1- | IIP.3, ITP.4, VI npuBoguth | 3/ CMBICH MOHATHI: 17
IIpeamer OK14 1 11p 5 MIPUMEPHI POJIM | TEOLIECHTPUYECKAA U
aCTPpOHOMMH ACTPOHOMMHU B TeIOLIEHTPUYECKast
pasBUTHH cucrema
150:3 8105 KT:100%051
131/2 1 32 sTansl pa3BUTHS
TPOHOMUHU U
WLTFOCTPUPOBA acTpoHo ce
Tb npuMepamu | PA3ACIIBI
MPAKTUYECKYIO
HAIIPABJIIEHHOC
Thb
aCTPOHOMUU
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Paznea 2. OK1- |TIP.3,IIP.4 V3 33 cMBICII IOHATHIA: 5, 17,
OcHoBBI OK 14 I/1306pa)KaTI> HeOecHas C(bepa, 21
NPaKTH1ECKO OCHOBHEIE CO3BE3/IHE, BHICOTA
" KPYTH, JTHIH 3BE€3/1bl, KyJIbMUHALNA,
aCTPOHOMUH U TOYKHU

HEBECHOI SKIIUNTHKA,

cepbl CUHOJIMYECKUIT

(MCTHUHHBIN IIEPUOL,

(MaTemarudec | CHAEPHUECKUI

KHit) [IEPUOJI, MECTHOE

TOpH3OHT, BpeMsl, TIOSICHOE

3€HUT, HAJIUD, BpeMs.,

OTBECHAs

JHHYS, 34 tazsl Jlynsl

a3UMYT, 35 cucrtemsl

BBHICOTA); KOOpAMHAT B

V4 paborats ¢ | acTpoHOMHH:

HOHBHv)KHOﬁ reorpadpuueckas, I u 1l

KapTon 9KBATOPHUAIILHBIC

3BE3HOTO

Heba CUCTEMBI

V5 onuceiBath

1 OOBSCHATH

pa3uuus

KaJieHapei
Pasnean 3. OK1- | IIP.2, ITP.3, V6 pematp 36 cMBIC OHATHIA: 21
3aKkoHbI OK14 | 11p.4 3aJa41 Ha auirc, adenuu,
JABHIKEHHSI 3aKOHBI NepUTesnid, OoJIbIIas
HeOeCHBIX TeJ Kennepa Y MaJiasi MOJIyOCh

V7 BeuncnAThH
paccTosHue 10
IJIaHET 110
TOPU30HTAIBH
oMy
rapasuiakcy, a
HX pa3Mepsbl 1o
YIJIOBBIM
pasmepam u
PaCCTOSHUIO

JJUINIICA,
aCTpOHOMHUYECKAs
€IMHNLIA;
TOPU30HTAIIbHBIN
napasulakc,

37 3axonsl Keruepa
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Pazngea 4.
CoJuneunas
CHCTEMA

OK1-
OK 14

ITP.1, ITP.3

V8
dbopmyaupoBat
b OCHOBHBIC
MOJIOXKEHHUS
TUTIOTE3BI O
dhopMHupoOBaHU
U Tell
CoutHe4HOM
CUCTEMBI

V9
XapaKkTepu30Ba
Tb TUTAHETHI
3€MHOM
TpyNIbl U
TUTAHETHI-
TUTaHTBI,
OOBSCHATH
MIPUYUHBI UX
CXOJICTBA U
pa3uuus
V10xapakTepu
30BaTh MaJIbIC
Tena
ComnevHoi
CUCTEMBI

38 cMBICII HOHSITHIA:
ConHeyHas cucTeMa,
KOH(UTyparus
IUIAHET, IUIAaHETAa,
acTepou/l, KOMETa;
39 rurore’nl

MIPOUCX OXKICHHS
CoHEYHOM CUCTEMBI

5,17,
21

Pa3nea S.
MeTtoanl
acTpoHOMHUYeE
CKHX
HCCIeT0BaAHN

()

]

OK1-
OK 14

IP.2, TIP3,
TIP.4

Vil
KJIACCU(PUITUPO
BaTh
TEJICCKOIIBI
Vi2
OOBSCHATH
CMBICT
abdexra
Horutepa
V13 pemars
3aJ1a4M Ha
3aKOH BuHa

310 3aK0H CMEIIEeHUS
Buna u 3akon
Credana-bonpnmana

5,21
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Pa3gea 6.
3Be3anl

OK1-
OK 14

ITP.2, I1P.3

Vi4
00BACHATH
du3nuecKyro
CYILIHOCTh
HCTOYHHUKOB
SHEPrUHU
Connana u
3Be3m; VI5
OIIHCHIBATh
CTPOCHHE
COJIHEUHOH
atMocdepsr;
Vie6
00BACHATH
coJiepKaHue
JMarpamMmbl
«CTIEKTp —
CBETHMOCTEY

3711 cMBICII HOHSTHIA:
CBETHMOCTD 3BE3]IbI,
3Be3/1a, JIBOMHBIC
3BE3/1bl, KpaTHBIC
3BE3/IBI

312 criekTpalibHbIE
KJIaCChI 3BE3]I

17,
21

Paznen 7.
Hama
I'anakTuka-
MuaedHblii
yTH

OK1-
OK 14

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

vi7
OIIMCHIBATH
porecc
(dbopMupoBaHU
s 3BE3]] U3
XOJIOHBIX
ra3oIbLIEBBIX
00/1aK0B

313 cTpyKTYypY
raJJakTUKU MIIeYHBIN

ITyTb

17,21

Pa3nen 8.
l'anakruku.
Crpoenne n
IBOJIIOIHS
Bcenennoii

OK1-
OK 14

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

Vi8
OITHCHIBATH
CTPOEHUE U
CTPpYKTYpPY
I'anakTukuy;
Vi9
IIPUBOJIUTH
IIPUMEPHI
CIIUPATIBHBIX,
ST THICCKH
X H
HETPABUIIBHBIX
rajakTHK

3714 cMBbICII HOHSITHM:
Bcenennast, yepnas
JBIpa , KBa3ap

315 Buae! I'anaktrk
316 cMBICT
(bu3MUecKoro 3aKkoHa
Xab6m1a

21

IIpomexxyToun

as aTTecTalus:

3a4CT
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4, CTpyKTYpa KOHTPOJIbHBIX 3aaHUii

KOHTPOJIbBHAS PABOTA koa 5

1. Haznauenue

Crneuundukanueil ycTaHaBIMBaIOTCS TpeOOBaHUS K COAEPKAHUIO M O(QOPMIICHUIO BapHaHTOB
KOHMPOIbHOU pabomul - CPEACTBA MPOBEPKU YMEHUH MPUMEHSATH MOJyYeHHbIC 3HAHUS JJISI PEIICHUS
3a/1a4 OINpEAeJICHHOro TUIA 10 TeMe WM pasneny. Kowmponvnas paboma BXOAUT B cOCcTaB (PoHIa
OLICHOYHBIX CpPEACTB M IpEJHA3HAYCHA IS MmeKyujeco KOwmpojas W OLUEHKU 3HaHUM U yMEHui
aTTeCTyeMbIX, COOTBETCTBYIOIIMX KOHTPOJHMPYEMBIM KOMIETEHLHUSAM [0 Mporpamme y4eOHOro
npeamera bJ1.07 Acmponomusi, mporpamMMmbl MHOATOTOBKM CHELUUAJINCTOB CPEIHEro 3BEHA 110
cnernanbHocTH 38.02.04. Kommepius (110 oTpacjisim)
2. KOHTMHIeHT

3. Yci10BUSI KOHTPOJISI
Texywuii KOHMpPObL NPOBOOUMCsL 8 hopme KOHMPOTIbHOU pabomvl NpU U3YYEeHUU MeKyuelu memol
(pasoena) unu nocie uzyyeHus memvl (pazoena) yuebHo2o npeomema.
4. IlepevyeHb TeM KOHTPOJbHBIX PadoT:
1.  OcHOBBI IPaKTUYECKON aCTPOHOMUU
2. ComnHeuHas cuctema
3. Meroabpl aCTPOHOMUYECKUX HAOIIOICHUH
4. Hama 'anaktuka — Mneunsriii [1yTs.

OcHoBHas iMTeparypa
1.Yapyrun,B.M. Actponomus.10-11xkn.. ba3oBerit ypoBens /B.M. Uapyrus.- M.:
[Ipocsemenue, 2018.-144c.

Dnekmponnvie pecypcol

3BC «Book.ru https://www.book.ru

Elibrary (HOB) htpp://elibrary.ru

3BC «Opaiit» www.biblio-online.ru

9BC «Jlaup» e.lanbook.com

»

Jlononnumenvnan tumepamypa:

1. ActpoHOMHS: yueOHOE ITOCOOHE ISl CpeTHEro MpodheCcCHOHATBLHOTO

oOpasoBanus /A.B. Konomuen u ap.; orBerctBeHHbli pen. A.B. Konmomuen, A.A. CapoHoB. -

Mocksa : U3garensctBo FOpaiit, 2020. -293 c. http://biblio-online.ru/bcode/455677

(momoJIHUTENbHAS TUTEpaTypa)

3. ActpoHoMHus : yueOHOE TOcOOue ISt CpeIHEro MpodecCHOHaIbHOT0 00pa3oBanus /
A. B. Konomuen u ap.; orBercTBeHHbIN pepakTop A. B. Konomuen, A. A. Cadonos. - Mocksa:
WznarensctBo FOpaiit, 2020. - 293 c. - (IIpodeccuonansHoe obpazoBanue). - ISBN 978-5-534-
08243-2. https://urait.ru/bcode/455677

4. Jlorunenko, O.B. Actponomus: yueOnuk / Jlorsunenko O.B. - Mocksa : KuoPyc, 2020. - 263
c. - (CITO). - ISBN 978-5-406-00329-9. - URL: (j1ara oopamenus: 28.10.2020). - TekcrT :
asieKTpoHHBIN. https://book.ru/book/934186

5. Jlorsunenko, O.B. Actponomus. [IpakTukym : yueOHO-IpakTH4eckoe nocodue / JlorBuHeHko
O.B. - Mocksa : KnoPyc, 2020. - 245 c. - (CIIO). - ISBN 978-5-406-07690-3.- TekcT :
anekTpoHHbIN. https://book.ru/book/933714

N

Komnnexm KOHMPOJIbHbLX pa60m no memam npujiazaemcs

KonTtpouabHasi padora «OCHOBBI IPAKTHYECKOH ACTPOHOMUM


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,,&&cst=AiuY0DBWFJ5Hyx_fyvalFMvj1J6mvpfaR2DmSfQVxKCIO7MMs_PL36YN1EQh0JnaCLn46-xLqZRxzWaK6Pr-mNMnZEr3lcU1H1HYk_hP_otRa6vQvgwMwh7-z6tBqfnpunZKMdZTk5WLQWH8IfY0LPfiLYTC4nnvUMb5iE4BnHizkEnKNJnWXWKsWTkk-oT0Oi5JpyG-dbpx3kSIhUq5S6zPX2YCy1mW46eiSjedston6996mT-ZBXwNMTeSk47OfXF1pcr98y9I5uYDxREeSO49TpEqI9vk9taH68b2YUpnZ2bQDzXNHAwfWpvYAwBwasdzUFlxFHKell8wjPgwI-IeQzaRgeEqQ2loX5PSdkTpJTwhwehja-JFT1vXfBD3DAX02GiXo5Mz7w-damSnhuEPdX908V7hTeFxjhG4UMvxYkxMMsFw2jw5HKMDTs-bxT6CKz9HTnwDwnmSS0q8DCYDomQaEF2NJ7DJiw0tZVn5im8F616blrIfo4840ZscTJcDNIwXLOBRtvOp0y7Nix623l6OZJYYiteY95IS1SAllhIivh4QtNwBDjkHFL1BeiOgNSloFUItU8REYzTbNq91KALqiMfdwSw6CBzcI7vRAaUtsBLfMjYOBTed1UonesDzXf38VT22znYRr1TMSek12-W9Erlh3WagQVuYFErbMZk0oRzXk--rJl6eu9ehjmuW1qmFSssAiPYz63GvNdf0UKzr4Loj0Hnv8GJnm9iZE76WzUIx5-AmGFGprIaSsavemnesdbDnw_fGKqGSIq1ikN-z4V0Q68DkerYeZbue5j2yCH_HqmZMTeUbluTbnufZDmwXB8Bklv32eSTB1-zRztTf8QHDMdoOUUB-0FiJvPXuiCUW82ShfH9ykobfkzR63xPZZWWTjY4wlYxx6g,,&data=UlNrNmk5WktYejY4cHFySjRXSWhXSk9lUlMybUdMdXNqbjNUaVY1V05BZThmZjdwTDVsRmV6T0xWVTZ1Zi0yNFpMRTRnWFhxdVlwZ2VzbnZNNzJBc2pIMVk3QXVYdUYy&sign=788b450f38576dc4f09ec22e4768c6ce&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpjly_ySFdX80,&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
Ipasoen
1. Yro u3ydaer aCTpOHOMHUSI.
Kakue BaxxHel1IMe TUTTBI HEOSCHBIX TEJT BAM M3BECTHBI.
Kaxkue BbI 3HaeTe TUIIBI TEJIECKOIIOB.
Uro Takoe HeOecHas chepa.
Hapucyiite HeOecHyto cdepy U MOKaXUTe Ha HEW OCh MUpPA, UCTUHHBIA TOPU30HT, TOUKH
ceBepa M 1ora.
6. Kakue HaOmoaeHus yoexxaar0T HaC B CYTOYHOM BpalleHUH HeOeCHOU cephl.
7. Yro Takoe BEpPXHsA KyJIbMUHALMS CBETUIIA.
8. JlaiiTe onpeneneHne BOCXOIAUIUM U 3aXO0ISIIIMM CBETHIIaM.
9. HazoBute 3KBaTOPHAIBHBIE KOOPAUHATHI.
10. YTo Takoe 3KIMNTHKA.
11. Yem 3ameyarenbHbl JHU PABHOJCHCTBUM U COIHLIECTOSHUM.
12. Kak mnpuOmmkEHHO OINpEeAeInuTh TeorpapuyecKyr0 IMMUPOTY MecTa W3 HaOI0IeHUN
[TonsipHO¥ 3BE31BI.
13. HazoBure cucteMbl c4€Ta BpeMEHH.
14. Yto Takoe COJHEYHBIN KaJeHIaphb.
15. Ilo kakoMy BpeMEHU U KaJIEHIAPIO MbI KUBEM.
16. B xakom mecTe 3eMJIu B TEYCHHUE rofla MOKHO YBUCTH BCE 3BE3/IbI 00OUX MOJIYIIAPUMA.
17. I'ne Ha 3eMHOM LI1ape KpyIJibld ToJ AeHb paBeH Houu. [Touemy.

SN IR e N

2 pazoen
1. Ompenenute MIMPOTY MECTa, i1 KOTOPOTO BEPXHAS KyJIbMHUHAIUS 3BE3AbI APKTYp
(a Bonomnaca) Habmonaercs Ha Beicote 53° 48\
2. Ompepnenute MO 3BE3THON KapTe SKBaTOpUalbHBIE KOOpIMHATHI 3Be3abl Purens (f
Opuona).
3. DkBatopuanbHble koopauHatel CoiHia 22 nexabps a= 18 v, 6=-23 0 27\ B kakom
CO3BE3]IMU HaXOAUTCS B ATOT AeHb ComnHie?
4. 16 oxts6ps xoopaunatel Comuna a= 134 24 mun, 5= -8 © 50. Kakas spkas 3Be3za
HaXOJUTCSI HEJAJIEKO B ATOT AeHb 0T ConHua?
5. KakoBo ckilOHEHME 3BE37bl, NMPOXOAALIEH B BEpXHEW KYJIbMMHALIUKA YEpPE3 3E€HUT
ropona Apxanrenscka (¢= 64 ° 32").
6. 21 urona B Kpacnomape (n1=2) uacel mokaseiBatoT 94 25 muH. Kakoe cpennee,
MOSICHOE U JIETHEE BpEeMs B 3TOT MOMEHT BO Brnanusoctoke (112=9, A2= 8 y 47 MuH).
Bapuanm 2
1 pazoen
1. B uém cnenuduka aCTpOHOMHUU 110 CPABHEHUIO C IPYTUMHU HAyKaMH.
2. KakoBa posb HaOmOA€HUN B ACTPOHOMHHM M C TOMOIIBIO KaKHX
MHCTPYMEHTOB OHH BBIITOJIHAIOTCS.
3. Uro Takoe co3Be3ue.
4. HazoBuTe ropU30HTaIbHBIE KOOPAUHATHI.
5. Yto Takoe HMXXHSSA KyJIbMUHAILIMS CBETHIIA.
6. JlaiiTe onpeneneHue HE3aXOASIINUM CBETHIIAM.
7. Hapucyiite HeOecHy0 cdepy U MOKaXHUTE OCh MUpPA, HEOECHBIN 3KBAaTOp U
TOYKY BECEHHETO PaBHOACHCTBHUS.
8. /1o Kakoro CKJIOHEHHsI HAHECEHBI 3BE3/IbI HA KapTy.
9. Ilon kakuM YIJIOM IUIOCKOCTh JKBaTopa 3€MJIM HAKJIOHEHAa K IIJIOCKOCTH

SKITUNTHKY.
10. KyneMuHupyroT 11 cBeTuiia Ha CEBEPHOM MOIHOCE 3EMIIH.
11. Y10 TakO€ NCTHHHBIN MONACHbD.



12. Kakue kaJieHaapu Bbl 3HAECTE.

13.BcieacTBue 4ero B TCUCHHE Iofa M3MCHSICTCS IOJIOKCHHE BOCXOJa M 3aX0na
CouHna.

14. Ectb 11 paznuune Mexay Toukoil CeBepa u CeBepHBIM MOJIIOCOM.

15. [ToueMy Ha 3BE3HBIX KapTax HE YKa3aHbI MOJIOKECHUS TIJIAHET.

16. Kakoe Bpems Ha3bIBa€TCsl BCEMUPHBIM.

17.Yem 0OBsICHSIETCSI CYTOYHOE BpaIlleHHE HEOOCBO IA.

2 paszoen

1. KakoBo ckiioHEeHHE 3Be3/bl, HaOmoMaBmerics B MuHcke (=
54 9 31") B BepxHeii KyIbMUHAIIMH HA BBICOTE 43 °?

2. Yemy paBHa BbicoTa Asnbraupa (a Opia) B BepXHEH KyJIbMHHAIIMH JJIS
Apxanrenscka (o= 64 ° 32").

3. Ha kakoii BeicoTe kyiapMuHupyet B [lerepOypre (o= 60 ©) 3Be3aa Peryn
(a JIpBa).

4. Cxiionenue cetwia + 30, nmpsMoe BOCXOxkAeHUE 74. B kakom co3Be3auu
HaXOJUTCSI CBETHIIO.

5. HavanbHble KOOpPAMHATHI HMCKYCCTBEHHOTO chyTHHKa 3emiu: a= 104
20MuH, 8= +15 0, koneunsle: a= 144 30 mun, 6= +30°. Uepes kakue
CO3BE3IUs IPOJIETEN 3TOT CITYTHUK?

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

cpenHee, mosicHoe U JietHee BpeMms B HoBocuOupcke (A2= 54 31 muH,
n2=6).

Kpurtepuu onennBaHust

«5» — BepHbIE OTBETHI cOCTaBIAIOT Ooiiee 90% 0T 00IIEro KOJIN4ecTBa;
«4» — BepHbIE OTBETHI cOCTABIIAIOT Oosiee 80% OT 00LIEro KOJIMYECTBa;
«3» — BepHbIE OTBETHI cOCTaBIAOT Oosee 70% OT 00IEro KOINYecTBa;
«2» — 6oree 60% oT 00IIEero KOJTUIeCTBa

KourtpoJabHas padora «CoJiHe4YHAsI CHCTEMA»
Bapuanm 1

1 pazoen

CoNo Ok~ wdDE

IToueMy Ha 3BE3QHBIX KapTax HE YKa3bIBAIOT IIOJIOKEHUS IIIAHET.
Ha3oBute BHyTpEHHHE IIJIAHETHI.

Ha3zoBuTte KOHQUrypanuy BHEIIHUX IUIaHET.

Uto Takoe CUIEPUUECKUN MIEPUOI.

3anuiuTe ypaBHEHHS] CHHOAMYECKOTO IBHXKEHUS.

UYT0 Takoe reMoneHTpuYeCcKas CHCTEMa MUPA.

3a uto coxrim Jxoprano bpyHo.

[IepBe1it 3akoH Kemnepa.

Yro cinenyer u3 Broporo 3akona Kemnnepa.

10. Tpernii 3akoH Kermiepa.
11. Kak MOKHO ONpeAeIUTh PACCTOSHUE 1O HEOECHBIX TEl.
12. Yrto Takoe yrioBor pa3mMep CBETHIIA.

2 pasoen

1. UYemy paBna 6ombias noixyoch FOnurepa, eciau 3BE31HBIN epro 0OpalleHus 3TOH MIaHEeTh
cocraBiseT 12 ner.

2. Yepe3s Kakol MPOMEKYTOK BPEMEHHU MTOBTOPSIFOTCS MPOTUBOCTOSHUS Y paHa, €CIIN 3BE3IHBIN
nepuoJt ero odparieHus paBeH 84 rona.

3.  UYemy pana 6ompast noxyoch BeHepsl, eciiu HUKHUE COEAMHEHUS TOBTOPSIIOTCS yepe3 2 roja.
4. T'opusoHTtansHbIi napamiakc ConHia paseH 8,8 ". Ha kakom paccTossHuM OT 3eMJIM OHO
HaXoguTCs?



5. OnpenenuTh rOpU30HTAIBHBIN Mapaiakc JIyHsl, ecinu pacctosinue 10 He€ 384000 km

6. Ha kxakom pacctosHuu ot 3emun Haxoautes Onurep, eciau ero ropu30HTaJIbHBIN Mapaiake
cocrasmser 0,25".

7. Bo ckonpko pa3 nuHelHsbii paguyc FOnurepa npessitaet Pagunyc 3eMiu, eciiv yrioBoi paguyc
IOnurepa 1,2", a ero ropuzonTanbHbIi napamiake 0,25".

Bapuanm 2
1 pazoen
Yro Takoe KOH(UTypaliH [IaHeT.
HazoBuTe BHEIIHNE MIAHETHI
Ha3zoBute koHpUrypanuyu BHyTPEHHUX IIaHET.
Uto Takoe CHHOJIUYECKUI MTEPUO/I.
Yro Takoe reoLeHTpUYECKas CUCTEMa MUpa.
UYewm 3namenut [ammiteo 'anuneit
YeMm xapakTepusyercsi opOuTa MIaHeThl.
Bropoii 3akon Kerurepa.
. Uemy paBHa 0oJibIlasi HOIYOCh 3EMJIH.
10. Yo Takoe nmapasuiakc.
11. Yro Takoe paanonoKaIus.
12. Ypu 3aKOHBI COCTABISIOT HEOECHYIO MEXAHUKY.
2 pazoen
1. Omnpenenure cuHoan4eckuit nepuo oopamienus [Inyrona, eciu ero 3BE3AHBINA MIEPUOJ
cocTaBisieT 248 ner.
2. Kakoii Oyzaer 3B€3aHbIH nIepro oOpalieHus miaHeTsl Bokpyr CosHIla, eciii €€ HUKHHIE
coeanHeHus OyayT noBTopsAThes yepes 0,8 mer.
3. UYemy paBHa Oosblias noiayock opoutsl Henryna, ecnu cugepruyeckuil nepuos ero paseH 165 ner.
4. Yemy paBHa 0oJbIlas Moxyock MepKypusi, €CiM BOCTOUHAs 3JIOHTallus oBTOpsieTcs yepes 1,5
roja.
5. CKoIBbKO BpeMeHHU IIEN JIyd paJuOU3IIydeHHUs, ecin paccrosiHue 1o Jlynsr 384000
6. Kwm.
7. Bpruucnure nMHENWHBIN pazMep Benepsl, eciau e€ yrioso# pasmep 3,3", a rOpU30HTaIbHBIN
napajuiakc cocrasiser 1,4".
8. Haubonpmmii ropusonTansHbIi napauiake CarypHa 1,7". KakoBo HauMeHblIee pacCTOSHUE OT
3emun 1o CartypHa.

CoNo R wWNE

Kpurepuu onenuBanus

«5» — BepHbIE OTBETHI cOCTABIAIOT Oosiee 90% oT 00111ero KOJINYeCTBa;
«4» — BepHbIE OTBETHI cOCTABIAIOT Oosiee 80% OT 00LIero KOJINYeCTBa;
«3» — BepHbIE OTBETHI cOCTABIAIOT Oosiee 70% oT 00I11ero KOJINYeCTBa;
«2» — 6onee 60% oT 0011IETO KOJTMYECTBA

KonTpoabHas padora «MeToabl aACTPOHOMUYECKUX HAOII0IeHUID)
Bapuanm 1
1 pazoen
HazBaTb OCHOBHBIE IBUKEHUS 3€MIIH.
Kaxosa ¢opma 3emnu?
Janre xapakrepuctuky JIyHbl 110 pazmepam
Yro Takoe capoc’ UeMy oH paBeH’
JlaiiTe XapaKTEepUCTUKY ITIOBEPXHOCTH JIyHBI
Ha xakue rpynmst genstcs mianersl CoTHEUHOM cucTeMbl?
Yem Benepa orinuaercst o1 Apyrux IJIAHET 36MHOM TPYIIIbI?
Uewm 3namenut [LmyTon?

N~ wNE



9.

10.
11.
12.
IUIOCKOCTH OpOUTHI
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

[Touemy Mapc kpacHsbIii?

Hasosute cnyrHuku Mapca 1 UX IEpEBOA.

Kakas u3 mianeT 3eMHOM TpyIIibl caMasi MajeHbKas?

[Ipoucxonuna gbl Ha 3emJie cMeHa BpeMEH roja, ecyiv Obl och 3eMiTu Obliia MEePIeHINKYISIpHA K
Bonbiioe kpacHoe MATHO HAXOUTCS HA TJIAHETE ...

EcTb 11 MarauuTHOE 1MOJI€ Y IJIAHET 3€MHOM Irpynnbl? Y Kakux?

BonbIie Bcero CriyTHUKOB Y TUIAHETHI ...

Kaxkoit u3 criytHUKOB 00s1a1aeT atMocdepoii? Kakoi rmiaHeTe oH MpUHAICKUAT?

KakoBa 0coOOE€HHOCTh BpallleHUsI TUTAHET - THTAHTOB BOKPYT CBOEH OCH.

[Touemy nHOrAA Aake B KPYIHBINA TEJIECKON HE BUAHBI Koybla CaTypHa?

Ubs opbuTa HaX0IUTCS MEXy opoutamu Mapca u FOnurepa?

Kak nBuxytcs acrepouibl?

Urto Takoe MeTeopbl?

UTo 03HaYaeT CIOBO «KOMETa»?

Uro Takoe obmako Oopra?

K kakum HebecHbIM Teram COTHEYHON CHCTEMBI YXKe MPUOINKAINCH KOCMUYECKHE armnaparhl?

2 pazoen

1.

Nookown

Hapucyiite cxemy JTyHHOTO 3aTMEHHS U JTalUTe ONpeesieHue.

Uro Takoe daswr Jlyasr? Hapucyiite cxemy das.

[lepeuncnure raneTsl 3eMHOM rpynmnbl. [laiiTe M 001yI0 XapaKTEPUCTHUKY,

Uto mpencTaBIsitoT COOOH KOJIbIA MJIaHET.

Jaiite husmueckne XxapakTepUCTHKHU acTepou1oB (hopma, Macca, pa3Mepsbl).

KakoB XMMU4YeCKUI COCTaB METEOPUTOB.

O6ocHyiiTe BBIBOJI O TOM, YTO HENb3s CUUTaTh JIyHY U TUIaHEThl 36MHOMN TPYIIbl HEOECHBIMU

TCJIaMH1, 5BOJIONUA KOTOPBIX YKE 3aBCPIICHA

Bapuanm 2

1 pazoen

©CooNoARWNRE
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[Touemy Ha 3emiie IPOUCXOIUT CMEHA BpeMEH roja?

Yro Takoe JIyna?

Jaite xapaktepucTuKy JIyHBI IO COCTaBY JIYHHBIX IIOPOI.
BceniomHuTe Ha3BaHUSA HEKOTOPBIX JIYHHBIX KpAaTEPOB, MOPEH U rOp.
Yem noxoxu Mapc u 3emiis.

Hazosure ocobenHocT atmocdepsl Benepst

UYem yHHKaIbHA MOBEpXHOCTh Mapca?

Kakue HyHO 3HaTh XapaKTepUCTUKH IIJIAHEThI, YTOOBI ONPEEIUTh €€ CPEAHIOI0 MIOTHOCTh?
Kaxkas u3 muranetr CostHeuHOM crcTeMbl caMasi 0oJIbIas 1o pazMepam?
Kakas u3 raHeT- TuraHToB JIBUXKETCS «J1€Ka Ha O0Ky»?

Uewm kpacus Catyph?

EcTb 1 MarHuTHOE 10JI€ y MJIAHET — TUTAaHTOB? Y KaKHX.

Uewm yHHKaNbHA MOBEPXHOCTH CIIyTHHKA 10?

ITouemy FOnuTep cxart ¢ MOIOCOB CUIIbHEE BCEX IIAHET?

Urto Takoe actepounn?

YTo0 TaKkoe METEOPHT.

Cy1iecTByeT Jiu CBSI3b MEXAY acTepoUIaMU U METEOpUTaMu?

Kak 1BUXyTCS KOMETHI.

Hapucyiite, kak HarpaBieH XBOCT KOMETHI ITpU ABMKEHUU BOKpyr ConHua?
Yro Takoe paiuaHT METEOPHOIO OTOKA?

[ToueMy nHOTIA TPOUCXOIAT METEOPHBIE TOKIN?

YTo npoucxoamT, Korjaa 3eMis MPOXOAUT YEPE3 XBOCT KOMETBHI.

Yro Takoe 00muanI?



24. K xakum HeOecHBIM TeraM COTHEYHON CUCTEMBI Y)Ke TPUOIMIKATUCh KOCMUYECKHE aImapaThl?
2 paszoen

1. Hapucyiite cxemy CoTHEUHOI0 3aTMEHUS U JJAUTE OIpE/ICICHUE.

JlaiiTe XapakTepuCTUKY (hru3ndecKuM yciaoBusM Ha JlyHe

[lepeuncnure mianeTbl-ruranTol. Jlaiite uM o0OLIyI0 XapaKTEPUCTHKY.

3aueM HYKHO U3y4daTb METEOPUTHI?

[lepeunciure u 3apucyiiTe OCHOBHBIE YACTH KOMETHI

N3 gero cocTouT AP0 KOMETHI.

B cBoé Bpemst kpaTepbl 00pa3oBaliMCh Ha BCEX IUIaHETax 3eMHOM rpynmbl ¥ Ha Jlyne. ['ne u
MOYEeMY OHHU JIYUIIIE (X)ice) BCErO COXPAHUIIUCh K HACTOSAIEMY BpeMEHU?

Nookown

Kputepuu oneHuBanus

«5» — BepHBIE OTBETHI COCTABIAIOT Oosiee 90% OT 00IIEero KOJIMYeCTBa;
«4» — BepHBIE OTBETHI cOCTABIAIOT Oosee 80% oT 00I1Iero KOJINYECTBa;
«3» — BepHbIE OTBETHI COCTaBJIOT Oosiee 70% OT 0OIIEero KOJIMYeCTBa;
«2» — 6o1mee 60% ot 00111eETO KOJIMYECTBA

KonrpoJsbHnas padora «Hama I'anaktuka — Mueunbiii [IyTs»
Bapuanm 1
1 paszoen
Uto Takoe rajgakTHka.
UTO BXOAUT B COCTAB rajlaKTUKH.
Kaxkue ObIBatoT 3B€3/1HBIEC CKOTUICHUSI.
[1nesapl OTHOCATCS K CKOILIEHHUIO.
Kaxkue 3BE3/1b1 BXOJAT B IAPOBBIE CKOTLICHUS
Haszosure BubI TyMaHHOCTEN.
B co3Be3nuu Jlupsl HaxXoIUTCS TyMaHHOCTbD.
HazoBute npumep nbuieBoil TYMaHHOCTH.
[lepeuncnute BUIBI TATAKTHK.
Kak M0XHO onpenenuTh pacCTOSHUE /10 TAAKTHK.
Kaxkue BbI 3HaeTe criupanbHbIe TaJaKTUKH.
UTo BaM M3BECTHO O KBa3apax.
Kaxkosa cTtpykrypa BeeneHHOI.
MertaranakTuka cTabuiabHa WK YBOJIOLUOHUPYET?
Urto Takoe nmocTostHHas Xab0Ja ¥ 4eMy OHa paBHa.
CKoJIbKO MPUMEpPHO JIET Hallel MeTaranakTuke.
Yro Gy/eT NPOUCXOMHUTh, €CIU IIIOTHOCTH MeTaranaktuku 6yaet menbure 10728 kr/m3.
HazoBuTte cranuu 38e31bl.
Kakas 3Be3/1a nmpeBpaiiaercs B CBEpXHOBYIO.
20. Kaxk onpenensitoT BO3pacT 3eMHOM KOPBI, JIYHHBIX [TOPOJI, METEOPUTOB.
2 pazoen
1. HazoBute oCHOBHBIE 3aKOHOMEpPHOCTH B COJIHEUHOM CUCTEME.
2. Bo ckompko pa3 uucio 3Be3, BXoAdamux B ["amakTuky, 6obiie 9ucia 3BE3/1, KOTOPbIE JOCTYITHBI
HAGITIOICHUIO HEBOOPYKEHHBIM r1a3oM (3%10 3)?
3. B 1974 r. 6bu10 OTIIPaBIEHO B CTOPOHY IIAPOBOT0 CKOIIEHUS B co3Be3auu [ epkyreca
(pacctrosiaue 7000 k) paguonoCciIaHue HAIUM OpaThsaM 1o pazymy. Korna 3emisiHe B TydIieM ciydae
0JIy4aT OTBET?

©CooNoORWNE
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Bapuanm 2



1 pazoen

Kak Ha3piBaeTcs Hamia ["amakTuka.

Yto Takoe 3Be3IHbIE CKOILIEHHUS.

[ITapoBoe ckomiIeHre HAXOAUTCS B CO3BE3AUU

Kaxkue 3Be311bI BXOJSAT B pacCesTHHBIC CKOTUICHHS.

KpaGoBuanas TyMaHHOCTh OTHOCUTCSI K TYMAHHOCTSIM.

UT0 Takoe KOCMHYECKHE JIYYH.

KakoB nuamerp Hamel ['anakTuku B CB. ro/1ax U IIK.

K xakomy Buny ranaktvk oTHocutcs Kaia ["anakTuka.

I'ne pacnonoxeno Coinnue B ['anaktuke.

Kakune 00beKThI OTKPBITHI 32 MpeeIaMu Hatlel [ amaKkTukm.

Yro Takoe MeTarajgakTHKa.

B uém 3akmrouaercsd 3akoH Xa00:a.

B uém 3akmrouaercss 0cOOEHHOCTh Hallel MeTarajJakTHKH.

KaxkoBa miioTHOCT, MeTarajlakTHKH, K Y€MY 3TO ITPUBOJIHT.

W3 4yero BO3HUKAIOT 3BE3/HI.

OT 4ero 3aBUCHT 3aKJIIOYUTEIbHBIN Tal KU3HU 3BE3/bI.

Kaxkas 3Be3na npeBpaiiaetcsi B O€Jblil KapIivK.

Kakas 3Be3/1a MOKET MpeBpaTUTHCS B UEPHYIO AbIPY WIH HEUTPOHHYIO 3BE311Y.

Kaxkue cumbl criocoO6CTBYIOT CTaOUIIBHOCTH 3BE3/IbI,

20. KakoBO CTpoeHHE Hallel rajJakTHKH.

2 pazoen

1. Kak, coryiacHo COBpeMEHHBIM IPECTABICHUAM, 00pa30BaIMCh 3eMJIsl U IPYTHE IUIAHETHI.
2. Cuwuras, 94TO HaceJIeHUE 3eMHOTO mapa cocTapiseT 5,5%10 % yenoBexk, ONPEAEIUTE, CKOJIBKO 3BE3]T
["ayTakTHKH «IIPUXOAUTCS HA KaXKIOTO KUTEIIS HAIICH IJIaHETHI,

3. Ckosbko BpeMeHH OyayT jeTeTh A0 Ommkaiiimux 38€31 AMC, kotopsie B KoHIle XX B. IOKUHYT
ConHeunyto cuctemy, umesi ckopoctb 20 km/c?

©ooNoORWNE
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Kpurtepun onenuBanuns

«5» — BepHbIE OTBETHI cOCTABIAIOT 6oiee 90% oT o01Iero KOJINYecTBa;
«4» — BepHbIE OTBETHI COCTABIAIOT Ooee 80% oT 00IIero KOIMYecTBa;
«3» — BEepHbIE OTBETHI COCTABIAIOT OoJiee 70% oT 001Iero KOJINYecTBa;
«2» — 60o1ee 60% OT 00IIETO KOJINYECTBA

Cnenuduxauus oyeHounozo cpedcmaea
Tecmur 17

1.Ha3nauenue

Crneundukanueil ycTaHaBIMBaIOTCS TPeOOBaHUS K COAEpKaHMIO M O(QOPMIIEHUIO BapHaHTOB
3a0anuul Ons mecmog. Tecmvl  BXOASAT B cOCTaB (POHIA OIEHOYHBIX CPEIACTB M TO3BOJSIIOT
ABTOMATH3WPOBATh TNPOIECAYPY HW3MEPSHHS ypPOBHS 3HAHUH W yYMEGHHHA  OOYyYaroIIMXcs,
COOTBETCTBYIOIIUX KOHTPOJIMPYEMBIM KOMIIETEHIUSAM IO MporpammMe ydebHoro mpeamera OV /(b.07
Acmponomusi, IPOTPpaMMBbI TIOJITOTOBKH CIICIIHAIMCTOB CpeHero 3BeHa mo creruaibHocTH 40.02.02
[TpaBooxpaHuTENbHAS AESITENTEHOCTD.



2.Yc0BUsI KOHTPOJIS
Texywuil KOHMpPoOIb NPOBOOUMCA 68 popme Mmecma Nocie U3V4eHus MmeKyue2o pazoeida uiu

memol.
3. [lepevyeHb TeM THMOBBIX 33 JaAHMIi:

1. ITpeameT acTpOHOMUH.

2. OCHOBBI IPAKTUYECKON aCTPOHOMHUHU.

3. ConHeyHas cucreMa

4. 3Be3nabl

Tect «IIpeaMer acTpOHOMHU I
1. Kax nazvieaemcs oona uz opesneimiux oocepsamopuii na 3emne?
A) CToyHXeHaxK
b) [Tupamuna Xeonca
B) IMupamuja Kykynpkana
I') EBponeiickast roxHast o0cepBaTopus
2. B /lpeeneii I peyuu ceemuna (connye u jayHy) onuyemeopaiu 6ozu
A) AmoH u SIx
b) Nmbuens u Tonatuny
B) 3eBc u I'epa
I') 'esimoc u Cesiena
3. To, umo 3emns umeem popmy wiapa, nepevim(u) viacrui(u)
A) I'anuneo INanuneit
b) Knapawmii [TTonemei
B) IMugarop u [Tapmennn
I') Huxomait Konepauk
4. Bauxcaitman k 3emne 36e30a — 3mo
A) Benepa, B IpeBHOCTH Ha3bIBaeMasi «yTPEHHEH 3BE3/101»
b) Counue
B) Anbda Llentaspa
I') [lonsipHas 3Be311a
5. U3 kakozo 2a3a, 6 ocnoénom, cocmoum Connye?
A) xucnmopon
B) resmii
B) azor
I') apron
6. Kakoea memnepamypa nosepxnocmu Connya?
A) 2.800 rpagycos Llenbcus
b) 5.800 rpanycos Leabcus
B) 10.000 rpagycos Lenbcus
I') 15 munH rpanycos Lenscust
7. Conneunasn ynepeus A6a1emcs pe3yibmamom
A) TepMOSIAEPHOT0 CUHTE3a
b) ropenus
B) nnaBnenus
I') TassHuAst
8. Buewnan uznyuarouwian nosepxnocmep Connya nazpleaemcs
A) dotochepoit
b) armocdepoit
B) xpomocdepoii
I') crpaTocdepa



9. Kakue nyuu ne éocnpunumaem uenogedeckuii znaz?

A) Genblii cBET

b) kpacHsbI# 11BET

B) ¢uonerossiii et

I') un¢pakpacHoe usrydenue

10. Cnou kakozo 2aza 3auguuiaem 3emir0 onm KOCMU4ecKou paouayuu?
A) kuciopoa

b) o30Ha

B) remust

I') azota

MIxaJja oneHUBAHUA

«5» — BEpHBIE OTBETHI cOCTABIAIOT Ooiee 90% 0T 00I1Iero KOJIMYeCTBa;
«4» — BepHbIE OTBETHI COCTaBIAOT Oosiee 80% OT 00IIEero KOJIMYeCTBa;
«3» — BEpHBIE OTBETHI COCTABIAIOT Ooiee 70% oT 00I1Iero KOJINYeCTBa;
«2» — 60o1ee 60% OT 00IIIETO KOJINYECTBA

Tect «OCHOBBI NPAKTHYECKOH ACTPOHOMMI)

Bomnpoc 1

Kakas nmoTpeOHOCTh B [€ATENbHOCTH HAIIMX I[PEIKOB HE SBISUIACh MPUYMHON BO3HUKHOBEHUS

aCTPOHOMHUU KaK HayKu?
1. H3mepeHue u c4eT BpeMEHU

Coznanue xaneHgaps

opueHTalus (110 CTOpoHaM FOpU30HTA)

U3MEpEHHE IUIOIACH 3€MEIbHBIX y4aCTKOB

. TIPOTHO3MPOBAHUE HEOECHBIX ABJICHUIN

Bomnpoc 2

Paznen actpoHOMHH, H3yYarONIUil MPOUCXOXKICHHE M Pa3BUTHE HEOECHBIX TEJI U UX CHCTEM, ITO:
1. cpaBHUTEIbHAs IUIAHETOJIOTHS

oA W

2. acrpodusuka
3. KOCMOJIOTHS
4. TpaKTUYCCKas aCTPOHOMMUS
5. KOCMOTOHHUSA
Bormpoc 3

YTo NOHMMAIOT IO CO3BE31UeEM?
1. BHJMMbIE HEBOOPYKEHHBIM IJ1a30M 3BE3/Ibl, COCTABIISIOLINE ONPENIEICHHYIO (DUTypy
2. KOH(OUTrypaluo U3 38e31, 00pa3yIollyro Ha 3Be31HOM (poHe HUrypy 1o Ha3BaHUIO CO3BE3AUS
3. Y4acTOK 3Be3JHOro He0a C XapaKTepHOW HaOII0JaeMOW IpYHNIHPOBKON 3BE3, BBIJECICHHBIN
111 yI0OCTBa OPUEHTHPOBKHU 0003HAUCHHMSI 3BE3]1
4. y4acTOK 3BE3JHOr0 Heba, Ha KOTOPOM HaOJII0AaeTCsl ONPEAEICHHOE KOIUYECTBO 3BE3]]
5. y4acCTOK 3BE€3JHOro Heba, MO KOTOPOMY IPOMCXOAUT CYTOYHOE JABHXKEHHE ONpEeIeSICHHbBIX
3BE3]
Bompoc 4
CormacHo mKane 3B€3/IHbIX BEJIWYUH, BBEACHHOW APEBHErPEYECKUM acCTPOHOMOM | Mnmapxom, caMble
crabble 3Be3/1bl, BUIUMBIE B ACHYIO HOUb, 3TO 3BE3/1bl KAKOW BEJIMYMHBI?

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

B skBaropuanbHO cucTeMe HeOECHBIX KOOPAUHAT KOOPAMHATAMH CITY)KaT:



CKJIOHEHHE U MPSIMOE BOCXOXKICHUE

mrpoTa 1 J0JIroTa

BBICOTA U a3UMYT

mrpoTa 1 BbICOTA

. a3WMYT | JIOJITOTa

Bormpoc 6

KyneMuHanuel Ha3pIBaeTCs SBJICHHUE TIPOXOKICHUEM CBETHIIOM:
1. HeOEeCHOro PKBaTOpa

I

2. HeOecHOro MepuanaHa
3. JKIMIOTHUKH
4. VMCTHMHHOTO (MaTeMaTH4YeCKOr0) TOPU30HTA
5. ocu Mupa
Bomnpoc 7

B kakoii Touke ropu30HTa BOCXOUT 3BE€3/1a, HAXOIAIAsACsA Ha HEOECHOM KBaTope?
1. B Touke rora
2. B Touke BoCTOKa
3. B Touke 3amana
4. B Touke ceBepa
5. B Touke ceBepo-BocTOKA
Bormpoc 8
B kakux mecrax 3emiid OTBeCHast TMHUS COBIIAJAET C OChIO MHpa?
1. Ha»kBarope
Ha 45 rpanycax FKHOU IUPOTHI
Ha 60 rpagycax ceBEpHOM IIUPOTHI
Ha ['puHBUYCKOM MepenraHe
. Ha moJsocax
Bomnpoc 9
Bricota Comuna Han ropuszonToM 15°. Kakoo senutnoe paccrosaue CosHIa B 9TOT MOMeHT. OTBeT
3aMUIIUTE B rpalycax.

oA W

1. 15
2. 45
3. 75
4. 90
5. 105
Bonpoc 10

[IpoMexyTOK BpEeMEHU MEXIy ABYMs IMOCIEAOBATEIbHBIMU MPOXOXKIECHUSMHU IIEHTa COJHIA Yepe3
TOYKY BECEHHETO PaBHOAECUCTBHUS - 3TO:
1. 3BE3AHBIN roj
BHCOKOCHBIN IO
TPOIUYECKUI T'OJT
IOJIMAHCKUU TOJT
. TPUTOPHUAHCKHUH TOJ
Bonpoc 11
Kakoe acTtpoHomMuueckoe oTkpbiTHe He ObL10 cAenaHo Tammiaeo Taauiaeem ¢ momoubIo
npocreiero Tejaeckona?
1. ob6napyxeHue nsaTeH Ha ConHile
oOHapy>KeHHe NOJSPHBIX IIANOK Ha Mapce
oOHapyxeHue (a3 y Benepsl
OTKPBITHE YETBIPEX CIYTHUKOB y Onurepa
. OoOHapy)XeHHe rop 1 KpatepoB Ha JlyHe
Bonpoc 12
Bbicora Cosinua Hag ropuszontom 15°. KakoBo 3ennTHoe paccrosinue CostHIIa B 3TOT MOMEHT?

AW

U W
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45°
90°
105°
15°
75°
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Bonpoc 13
. KOCMOJIOTHSI

CpaBHHUTCI/IbHAA IJIAaHECTOJIOI U
KOCMOI'OHHA
IMPaKTUICCKasA aCTPOHOMUA

I I N

acTpodu3uka

Bonpocl4
I11ocKkOCTh IKJIMITHKY HAKJIOHEHA K IVIOCKOCTH He0eCHOI0 3KBATOPA MOJI YIJIOM:
1. 23,5°

2. 4,5°
3. 9°
4. 17°
5. 47°
Bomnpoc 15

IIJ'[H COCTABJICHUSA 3BE3/IHBIX KAPT NIPUMECHHACTCHA:
1. rajakTH4ecKas CUCTeMa HEOECHBIX KoopauHaTt

SKJIUINTHYECKAs CHCTEMA HEOECHBIX KOOpAMUHAT
TOpHU30HTAJIbHAA CUCTEMA HEOCSCHBIX KOoopauHar

2
3
4. SKBaTOpHUaJbHAas CHCTEMa HEOECHBIX KOOPJAHHAT
5. TPSMOYTOJIbHASI CUCTEMa KOOPAUHAT

IlIxana oneHUBaAHUSA

«5» — BepHbIE OTBETHI cOCcTaBIsAOT Oonee 90% OT 00IIero KOITU4YecTBa;
«4» — BepHBIE OTBETHI COCTABIIOT OoJiee 80% OT 0011Iero KOJIUYECTBA;
«3» — BepHbIE OTBETHI COCTaBIAOT Oonee 70% OT 00IIero KOITU4YecTBa;
«2» — 6omee 60% oT 00IEero KOJIMYeCTBa

Tect «CotHeuHAA CHCTEMA

1) ®opma opoumer 3emau:

A) 3umunc

B) xpyr

B) napamnenorpamm

I') Tpaneuus

2) Cambtit On1unHbLL OeHb 8 200y
A) 21-22 nexabps

b) 20-21 mapra

B) 23 cenrsi0ps

I') 21-22 urons

3) Ilpuuunoii cmenvl 6pemén 200a Ha 3emie A6AACMCA
A) HaKJIOH 3eMHOIi ocH

11



b) dopma opbuTh 3emnu
B) paccrostnue no Connina
I') conHeunple 3aTMEHHS

4) Ilocneonuii pas noanoe coaneunoe 3ammenue na meppumopuu Poccuu naéawooanoce

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

5) Bo epemsa conneuno2o 3ammeHus nNAMHO, 00PA308aHHOE IYHHOU MEHbI0, MOXCEm 00CMUZAMb

A) 10 ™M

b) 100 m

B) 100 km

') 10.000 xkm

6) Jluoepamu nompeobnenus coiHeuHol IHEPZUU ACNAIONCA
A) nmroau

b) ;xuBoTHBIE

B) rpu6s1

I') pacTrenus

7) @omocunmes 603M0X}ceH O1A200apA HANUYUIO 8 KNIeMKAX PACHeHUll
A) TI10KO3bI

b) xuopopuiia

B) yrnexucnoro rasza

I') kucnopona

8) B kaxom eexe nauanucev pazpadbomxu no UCNONb308AHUIO COTHEYHOU IHepUu?
A) B 1 Beke H.D.

b) B 14 Beke

B) B 20 Beke

I') B 21 Beke

9) Uem odvacuaemca oguxncenue 3emau eokpyz Connya?
A) neiicTBHEM LHEHTPOOEKHOI CHIIBI

b) nelictBueM cuiibl HTHEPLIMU

B) neiictBueM cuiibl HOBEPXHOCTHOTO HATSKEHUS

I') neficTBHEM CHIIBI yTIPYTOCTH

10) 3axon ecemupnozo mazomeHnus copmynupoean

A) Ucaak Hbr0TOH

b) Kiapnumii ITronemeit

B) I'anuneo Nanuneit

I') Hukomnaii Konepauk

IIkana oueHuBaHus

«5» — BEepHbIE OTBETHI COCTABIAIOT Oonee 90% oT 0011ero KoIM4YecTBa;
«4» — BepHBIE OTBETHI COCTaBIIOT Oosiee 80% OT 0OIIEro KOJIMUeCTBa;
«3» — BEpHBIE OTBETHI COCTABIAIOT Oonee 70% oT 00IIero KoIu4YecTBa;
«2» — 6o1ee 60% oT 001Iero KoIM4ecTBa

Tect «3BE31bI»
1. Couunenue «Bceobuiasa ecmecmeennan ucmopus u meopus Heéa) 0blj10 HANUCAHO
A) Burmynnom ®peiiiom
B) Ommanyuninom Kantom
B) Ans0epTom DHuTeitHOM
I') Ucaakom HproToHOM

2. Cozcnacno COBPEMEHHBIM 632/110aM Ha npoucxoofcoeuue Cwmua U COJIHEUHOU cucmemol, OHU
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oopazoeanucs u3

A) Jlpyrux 3BE31 U IJIAHET

b) Bonsmoro B3peiBa

B) raszonblieBoro odsnaka

I') mexx3Be31HOTO raza

3. Ilpoyecc obpazosanun naanem moixcem OJIUMbCA:
A) 10.000 ner

b) 100.000 ner

B) 1.000.000.000 net

I') 100.000.000 ner

4. Connye 3ascenoce npuodIUIUMENbHO

A) 100 muH. et Ha3an

b) 1 mupa. ner Hazan

B) 4,5 mapa aer na3zajg

I') 100 mapa. net Hazazg

5. Ilpeumywiecmeenno u3 2az06 cocmoam ciedyroujue niaHemosl:
A) Mepkypuii u Mapc

b) llayron u FOnuTep

B) Benepa u 3emis

I') Mapc u Catypn

6. B npouecce cmapenusa Connye npespamumaucs
A) B CHHET0 Kapjuka

b) B xpacHoro kapnuka

B) B kpacHoro ruranra

I') B cunero ruranra

7. benwuii kapauk — amo

A) NOTYXIIAsl U OCTHIBAIOIIAS 3Be3/1a

b) Tonpko uTo oOpa3oBaBiIascs 3Be3aa

B) 3Be3na, HaxoadmIasca OUeHb JAJIEKO OT 3eMIU
I') ra3oBas nnanera

8. Ceéepxnosasn 36e30a porcoaemcs

A) u3 razomnpuieBoro odnaxa

b) n3 u€pHoii npIpEI

B) B pe3ynbTaTe B3pbIBa KpaCHOI'O IMTaHTa

I') B pesyabTare B3pbiBa 0€710r0 KapJuKa

9. Heitmponnas 36e30a

A) HEBepOATHO Maja U JIerKa

b) HeBeposATHO MaJIa U THKEIA

B) ouenb Benuka u nerka

I') ouens Benuka u TsKENA

10. «Ilposanom ¢ npocmpancmee» MOICHO HA36AMD
A) HEUTPOHHYIO 3BE3Y

b) cBepxHOBYy10 3BE31Y

B) 6enoro xapnuka

I') uépnyro apipy

HIxaJjia oneHUBAHUA

«5» — BepHBIE OTBETHI COCTABISIOT Oosiee 90% OT 0OIIEeTro KOJIMIeCTBa;
«4» — BEepHBIE OTBETHI COCTABIAIOT Ooiee 80% oT 00IIero KOINYecTBa;
«3» — BepHbIE OTBETHI COCTaBIIOT Oosiee 70% OT 0OIIEeTro KOJIMYeCTBa;
«2» — bosee 60% oT 00IIEr0 KOJIMYECTBA.



Cnenndukanus oeHOYHOT0 CPeCTBA
JlaGoparopHbie padoTsl koa 21

1.Ha3nauyeHue

Crneuundukanueil ycTaHaBIMBaIOTCS TpeOOBaHUS K COAEPKAHUIO M O(QOPMIICHUIO BapHaHTOB
nabopamopuwix pabom. Jlabopamopuas paboma BXOAHT B COCTaB (OHIA OICHOYHBIX CPEICTB U
MpeHa3HaueHa AJIsl meKyujeco KOHmpoJsi W OLEHKU MPUOOPETEHHBIX O0YyYaroIIUMUCS HAaBBIKOB U
YMEHHH 10  YIOPAaBICHUIO KOHKPETHBIM  MaTEpPHAIbHBIM  OOBEKTOM, COOTBETCTBYIOIINX
KOHTPOJIUPYEMBIM KOMIETCHIIUSAM 10 mporpamme ydeOHoro mpenmera OV/[B.07 Acmponomus,
IporpaMMbl  MOATOTOBKM  CIIEHUAIMCTOB  CpeAaHero 3BeHa 1o crneuuanbHoctu  40.02.02
[IpaBooxpaHuTeNbHAS AESTENBHOCTD.
2.KOHTHHIeHT

Crynentsl | kypca BITOY BO «BITTT»
3.YciaoBusl KOHTPOJISI

Texywuii KoHmpoab npoBOOUMCs 8 hopme 1abOPaAmMopHoOl pabomvl NOCIe U3yUeHUs. MeKyuie2o
paszoena unu membi.
4.1lepedyenn 1a00paTOPHBLIX PadOT:
Jlaboparopras padota Nel «3ydeHue 3Be34HOTO HEOA ¢ TOMOIIBIO TIOIBUKHOU KAPTHD»
Jlaboparopnas pabotaNe2 «/3ydyeHne CUCTEM cueTa BpeMEHU»
Jlaboparopuas padota Ne3 «KpaTHble 3Be3/1b1»
Komnnexm nabopamopnwix pabom npunazcaemcs

Jladoparopnasi padora Nel «3yueHue 3Be31HOI0 He0a ¢ MOMOIIBLIO MOABHKHON KAPThI»
(2 yaca)
ean:
1. Hayuutbcs ompenensats BUJ 3B€3IHOTO HeOa B TF0O0H MOMEHT CYTOK MPOU3BOJIBHOTO JHS
roja.
2. Hayuutbcs onpenensiTh KOOpIUHATHI 3BE3.

OoopynoBanme: ITogBmkHas KapTa 3Be31HOr0 He0a, HAKJIaHOW KPYT.

Teopernyeckas 4acThb.

Bupn 3Bé3mHOrOo Heba M3MEHsSeTCs U3 - 3a CYTOYHOTO BpamieHus 3emiu. V3mMeHeHue Buza
3BE3/IHOrO HeOa B 3aBUCUMOCTH OT BPEMEHH I'oJia MPOUCXOAMUT BCIEJICTBHE OOpalieHus: 3eMIH BOKPYT
Connua. IToaBmxHas kapTta 3BE31HOTO Heba n300pakeHa Ha puc.l. OHa COCTOUT U3 KapThl 3BE3/IHOTO
Heba M HaKJIaIHOTO Kpyra.

14



MOARMKHAR KAPTA SBEINMOTO MESA HAKAALHOA KPYI K KAPTE IBE3ANOIO MESA

B e
e ! F .
K~ o ~EONS

O ettt
>

Puc.1

Ha xapre 3BE31bI TTOKa3aHbl YEPHBIMU TOYKAMH, Pa3MEPhl KOTOPHIX XapaKTEPU3YIOT SIPKOCTHh
3BE37,, TYMAHHOCTH OOO3HAYEHbI IMITPUXOBBIMHU JHHUSIMH. CeBepHBIH MONIOC MUpa H300paxkEéH B
LeHTpe KapThl. JIMHUM, UCXOAsIMEe OT CEBEPHOIO MOJI0CAa MUPA, TOKA3bIBAIOT PACIIONOKEHNUE KPYTOB
ckioHeHus. Ha 3BE3qHOM KapTe 1id IBYX OMMKaWIINX KPYTOB CKIIOHEHHS YIJIOBOE PACCTOSIHHE PaBHO
2 4. HebGecupie nmapaiienu HaHeceHbl yepe3 30°. C MX MOMOIIBI0O MPOU3BECTH OTCYET CKIOHEHUE
cBeTwI O. ToukH mepeceueHus SKIHUIITUKH ¢ 9KBATOPOM, JIJISI KOTOPBIX MpsiMoe Bocxoxaenue 0 u 12 .,
HA3BIBAIOTCSI TOUKAMH BeCEHHETo y U () paBHOAEeHCTBUMN. [10 Kparo 3BE31HOI KapThl HAHECEHBI MECSIIBI
U 4KcIa, a Ha HAKJIaJHOM KpyTe — 4achl.

Jis  ompezneneHHus MECTOIOJIOKEHHsI HEOECHOro CBeTHJa HEoO0XOAMMO Mecsl, 4YHCIO,
YKa3aHHOE Ha 3BE3JHOM KapTe, COBMECTUTh C YaCOM HaOJI0/IEHUsI HA HAKJIAJTHOM KpyTe.

Ha xapte 3eHHT pacmonoxeH BOMM3M IIEHTpa BbIpe3a (B TOUKE IEepEeceueHus: HUTH,
n3o0paxarolieil HeOecHbIi MepuauaH ¢ HeOeCHOW MapauieNblo, CKJIOHEHHE KOTOpOW paBHO
reorpaUyecKoi MupoTe MecTa HaOIIOICHU ).

OO6nacte KapThl, 3aKJIOYEHHass BHYTPH HEOECHOrO JKBAaTOpa, NPEJCTABISIET CEBEPHYIO
HeOecHyI0 moiycdepy; ocTalbHas 4yacTh KapThl M300pa’kaeT moje I0XKHON HeOecHOW mosycdepsl.
N300paxenuss co3pe3auil 10KHOW moiychepbl pacTAHYTbl, U UX BUJ HECKOJIbKO OTIMYAETCA OT
MIPUBBIYHOTO BHJIA TEX K€ CO3BE3/AUii Ha Hebe.

[To HapyxHOMYy 00pe3y KapThbl, HA3bIBAEMOMY JIMIMOOM J1aT, HAHECEHBI KaJIeHJapHbIe Yuciaa 1
Ha3BaHUs MECSIIEB TOJa.

[ToMrMO KOOPAMHATHOM CETKHM HAHECEHbI IPAaHHUIIBI U HAa3BaHUE CO3BE3/AUM, Hauboliee spKHe
3BE3/1bI B KaXKJIOM CO3BE3/IMH, TYMAHHOCTH U 3B€3/IHbIE CKOIUIeHUs, Mieunsbiit [1yTh.

Buewnuit 06pe3 kpyra, Ha3bIBa€Mblii 4acOBBIM JIMMOOM, pa3zeinieH Ha 24 yaca. YacoBoit num6
oun(ppoBaH B CUCTEME CPETHETO BPEMEHHU.

Xox padorsl
1. VYcraHOBHUTH TMOABMXKHYIO KapTy 3BE3AHOrO0 He0a Ha JeHb M 4Yac HAONIOJCHHUS W Ha3BaTh
CO3BE3/Ms1, BUIUMBIC B JAHHBIA MOMEHT BPEMEHHU.
2. YCTaHOBUTH TOJABIKHYIO KapTy 3BE3JHOT0 HebOa Ha JIeHb M 4Yac HAONIOJIEHWS W Ha3BaTh
CO3BE€3/1Ms1, HEBUUMBIE B IAHHBI MOMEHT BPEMEHHU.
Omnpenenutsb, OyayT 1 BUAHBI co3Be3aus Jleswl, Paka, BecoB B momHOYs 15 ceHTAOpS?
4. Omnpenenuth, KaKue U3 MEPEUNCICHHBIX co3Be3nui: Manas Mensenuiia, Bonomnac, Bo3auuuid,
OpuoH — /Ui JaHHOW MIMPOTHI OyAYyT HE3aXOASIIUMU?

w
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5. OmpenenuTh CBETHIIA, HAXOAAIINECS B 3eHUTE 25 Mas B 22 yaca?
6. OnpenenuTh CBETUIIA, KOTOPBIE KyIbMUHHUPYIOT B 11 yacoB 5 mas?
7. HaiiguTe Ha 3Be3HOM KapTe U Ha30BUTE OOBEKTHI, UMEIOITNE KOOPIUHATHI:
5=-9% a=15"12"
§ =+48°, a =3" 40",
8. OmpenenuTh SKBaTOPUAIBHBIE KOOPIUHATHI CICTYIOIINX 3BE3/I:
CxioHeHue o
IIpsimoe BocxoxkAeHHE O
o Tenbma (Ansaebapan)
B Opuona (Purens)
o bmsuenos (Kactop)
o JIeBa (Perym)
o Bosomnaca (Apkryp)
9.Cnenath BBIBOJ IO paboTe.

JlaGoparopuasi padoraNe2 «3yuyeHue cucTeM cyeTa BpeMeHn» (2
yaca)

[enn padoTsi: U3y4YeHHE PA3IUYHBIX CUCTEM CHETa BPEMEHH.
ObopyaoBanue: Moenb HeOeCHOI cdepbl, aCTPOHOMUYECKHIT KaleH1aph
(mocTosiHHAs W NepeMeHHas 4acTH), NOJABMIKHAS 3BE3/IHAs KapTa.
Bonpocsl K 1onycky:
1. ITonsaTHE 3BE3IHOrO BPEMEHH.
2. CpeaHee U HCTHHHOE COTHEYHOE BpPeMSl.
3. YpasHeHHe BpEMEHH.
4. CBsA3b MECTHOTO BPEMEHH ¢ reorpadu4eckoii 101roToi.

OcnoeHble m eopemu4yeckue ceéeoeHun

U3mepenne BpeMEHM OCHOBAHO Ha HAOMIOJACHUSAX CYTOYHOIO BpalllEHUs He-
OecHoro ceoja M roandHoro japwxkenus ConHua, T.e. HAa BPALIEHUH 3eMJIM BOKPYT
ocu 1 Ha oOpaueHun 3emin Bokpyr ConHua.

Bpaienne 3emin BOKPYr' OCH NPOMCXOAMT MOYTH PABHOMEPHO, C MEPHOIOM,
paBHBIM neprojy BpauieHus HebecHoro csoja. Iloaromy no yriay noeopora 3emin
OT HEKOTOPOT0 HAYaJIbHOIO TMOJIOKEHHS MOMKHO CYAUTH O MPOTEKLIEM BPeMeHH. 3a
Ha4aJIbHOE MOJIOKEHHE 3eMIIM NPHHUMACTCS MOMEHT MPOXOKACHUS TUIOCKOCTH 3eM-
HOro MepH/aHaHa MecTa HaOI0/IeHHs Yepe3 n30paHHYI TOYKY Ha HeOe, WiIH, YTO OJ1-
HO M TO 7K€, MOMEHT BepXHeil KyJIbMUHALMH TON TOYKH HA JTaHHOM MEpPHIHaHE.

[Ipo1O/KHTENBHOCTE OCHOBHOMN €IMHUIILI BPEMEHH, Ha3bIBAEMOI CyTKaMH,
3aBUCHT OT U30paHHON TOYKH Ha HeOe. B acTpoHOMuUM 32 Takue TOYKH NPUHHMAKOT-
ca:

— TOYKa BECEHHEr0 PaBHOAEHCTBUS (36€30H0O€ 8pems),

— ueHTtp Buaumoro aucka Connua (ucmunnoe Coanye, ICTHHHOE COJHEYHOE Bpe-
Ms),

— cpeonee Coanye — (UKTHBHAA TOYKA, MOJIOKEHHE KOTOPOil Ha HeDe MOXKeT ObITh
BBIYHCIICHO TEOPETHHECKH /U1 JII000r0 MOMEHTA BPEMEHH (CpeiHee COMHEYHOe Bpe-
MSl).

JUis M3MepeHus JUIMHHBIX MPOMEXKYTKOB BPEMEHHU CIYKHT TPOMHUYECKHIi Toj,
OCHOBaHHBIIi Ha JBMkeHun 3emin Bokpyr CosHua.

Tponuyeckuii 200 — NPOMEXKYTOK BPEMEHH MEMNYy JABYMS IOC/IEA0BATEIbHbI-
MH MPOXOXKACHUAMU LeHTpa ucTuHHOro ColHILa Yepe3 TOYKY BECEHHEero paBHOJACH-
creus. Cozepaxur 365,2422 cpeIHHX COJIHEYHBIX CYTOK.



H3-3a MeaneHHOro ABMKEHHS TOYKH BECEHHEr0 PaBHOJIEHCTBHMS HaBCTpeudy
ConHily. BBEI3BaHHOTO MpeleccHeii, oTHocHTeIbHO 3Be3a ColHle oKa3biBaeTcst B TOM
JKe TOouKe Heba yepes NpoMeKyToK BpeMmeHH Ha 20 muH. 24 c. 6oablInii, YeM TPOMNH-
yeckuii roj. OH Ha3bIBACTCA 28€20HbIM 2000M N COACPXKUT 365.2564 cpeaHHX COll-
HEYHBIX CYTOK.

3ee3onoe epema. IIpoMeKyTOK BPEeMEHH MEKAYy ABYMS IMOCIEA0BaTEIbLHBIMH
OJHOMMEHHBIMH KYJIbMHHAIHSAMH TOYKH BECEHHErO PaBHOJACHCTBHSA Ha OHOM M TOM
JKe reorpauueckoM MepHIHaHE Ha3bIBACTCS 26€30HbIMU CYMKAMU.

3a Hawamo 3Be3AHLIX CYTOK Ha JaHHOM MEpHAHaHE MNPUHHMAIOT MOMEHT
BEepXHEi KyJIbMHHALMH TOYKH BECEHHEro PaBHOICHCTBHA.

Bpemsi, nporekuiee OT BepxHeil KynsMuHauuu Toukn Y’ 10 modoro apyroro
€e MOJOKEHUs!, BBIPAXKEHHOE B JOJSX 3BE3[HBIX CYTOK. HA3LIBACTCS 26€30HbIM Gpe-
menem S .

VYron, Ha xoTopblii 3eMas MOBEpHETCS OT MOMEHTA BEpPXHEH KylbMHHAIHUM
TOYKM BECEHHEro PaBHOACHCTBHUS 0 KaKOro-HHOY/Ab IPYroro MOMEHTAa, paBeH 4aco-
BOMY yriry TOYk# Y’ B 3TOT MOMEHT.

S =t
INpakTHYyeckn /U1 yCTAaHOBJICHUS Ha4vasa 3BE3/IHBIX CYTOK MJIH 3BE3/HOIO BPEMEHH B
KaKoif-TO MOMEHT HaJI0 M3MEPHThL YacOBOii yron t Kakoro-nudo ceerniaa M, npsamoe
BOCXOJK/IEHHE KOTOPOro ussectHo. Toraa 3se3aHoe Bpemsi:

S=oa+t,
raet=_Qm,a=_Ym,atyp=_QYV =S.

3gez0no0e gpema B mMOOOI MOMEHT PaBHO MPAMOMY BOCXOKACHHIO KaKOro-
nnbo cBeTHIa IUTIOC €ro 4acoBoif yron. B MmoMeHT BepxHel KyJlbMHHALMH CBETHIA
ero yacopoii yront =0, toraa S = c.

3Be3aHOe BpeMms st HaOmioaaresieif, HAXOASIUMXCSH Ha pa3sHbIX MEpHAMaHaXx,
Oyaer pasHbiM. Pa3sHOCTB 3BE3/IHONO BPEMEHH B JABYX ITYHKTaX 3€MHOH MOBEPXHOCTH
B OIHH H TOT e (PU3HYECKHII MOMEHT paBHa pa3HOCTH 2eozpaduueckux oonzom
THUX MYHKTOB.

Sz-S|=lz-;\.|.

Hemunnoe conneunoe epema. IIpoMeKyTOK BpeMeHM MEXAy ABYMs IoOcie-
JAOBATEJIBHBIMH OJHOHMMEHHBIMM KyJbMuHauusaMHu ConHua (LeHTpa COIHEYHOro Hc-
Ka) Ha OJIHOM M TOM e reorpam4ecKoM MEpHAHAHE HA3LIBACTCH UCMUHHBLMU COJl-
HEeYHbIMU CymKamu. 3a Ha4Yajg0 UCTHHHBIX COJTHEYHBLIX CYTOK HAa JIaHHOM MEpHIHaHE
NPUHHUMAIOT MOMEHT HMKHel KylbMuHauun ConHua (UCmuHHas NOaHOYb).

Bpewms. nporekmee ot HuxkHell kynsmuHannn ConHila 10 1106010 Apyroro ero
MOJIOKEHHA, BRIPAKEHHOE B JI0/IAX MCTHHHBIX COJIHEYHBIX CYTOK HA3bIBACTCSH UCMIUH-
HbILM conHeunbim epemenem T .

Hctunnoe conneunoe Bpemsa T¢ Ha 1aHHOM MepuaHaHe B 11000 MOMEHT:

To=t 412
rae t, — yacosoii yron Connua.
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HcTHHHBIE CONHEYHBIE CYTKH HMEIOT Pa3IHYHYIO MPOAOIKHTEIBHOCTD, TaK Kak:

1. Connue aBHKeTCA He MO HeOECHOMY IKBATOPY, @ MO IKIUNTHKE, HAKIOHEHHOH K

IKBATOPY NoJ yriom 23°26".

2. Jipmxenne ConHua no SKINNTHKE HEPABHOMEPHO.

Cpeonee conneunoe gpema. Utodbl nonyuuTh CYTKH MOCTOSHHOH TMPOAOIKH-
TEILHOCTH H B TO %€ BpeMs CBs3aHHbIE ¢ ABkenneM CosHLa, B aCTPOHOMHH BBeEJjIe-
HbI MOHATHA ABYX (DMKTUBHLIX TOYEK — CPEJAHEro IKJIMITHYECKOTO H CPEAHero K-
BatopuansHoro Conuua.

Cpeanee sxnuntiyeckoe Connue paBHOMEPHO JBHKETCS MO HKIHITHKE CO Cpea-
Heii ckopocThio Connua.

Cpeanee axBatopuansioe ConHue paBHOMEPHO JBHKETCS M0 IKBATOPY C MOCTO-
AHHOI CKOPOCTBIO cpeHero dKiunTHyeckoro ConHIa H 0JJHOBPEMEHHO ¢ HHM MpO-
XOJHT TOYKY BECEHHEr0 PaBHOJCHCTBHS.

IlpomexxkyToK BpeMEeHH MeXKAY ABYMS MOCIEA0BATEILHBIMH OJXHOMMEHHBIMH
KyJIbMHHALMAMH CpeHero JksatopuanbHoro ConHua Ha OJHOM M TOM e reorpa-
(prueckOM MEpHIHAHE HA3LIBACTCA CPEOHUMU CONHEHHBIMU CYMKAMU.

IlpoomkHTENLHOCTL CPEIHHX COJHEYHBIX CYTOK paBHA CpeaHEMY 3HAUYCHHIO
NPOAOIKHTEILHOCTH HCTHHHBIX COJTHEYHBIX CYTOK 3a FOJ.

3a Ha4aio CPeAHMX COMHEYHBIX CYTOK HA JAaHHOM MEpHAHAHE MPUHHUMAIOT MO-
MEHT HHJKHell KyJIbMHHAUMM cpeanero sksatopuansHoro ConHua (cpeonsas non-
HOUb).

Bpems, nporekiiee 0T HHKHEH KyJIbMHHALMH CPeAHEro KkBaTtopHansHoro Comn-
1a 10 1000ro Apyroro ero nojokKeHus, BLIPAKEHHOE B J0MAX CPEJAHHX COTHEYHBIX
CYTOK, Ha3bIBACTCA CpeoHum conHedHbim gpemenem T .

Cpennee conneunoe Bpems Tm Ha JaHHOM MepHanaHe B 110001 MOMEHT:

Tt 12

rae t,— 4acosoii yron Connua.

Pa3nocTs Mexkay CpeHHM M MCTHHHBIM COJTHEYHBIM BPEMEHEM B OJHH M TOT
K€ MOMEHT Ha3bIBACTCA YPAGHEHUEM GPEMEHU T].

nsz‘Tc=[m'[c=ac‘aqm

riae t-— 4acoBoii yron, a O — npsMoe BOCXOXKICHHE.

Orcioaa cneayer

To=T.+n=t.+12"+1.

Ypasuenune spemenu obpamaercs B HylIb okono 15 anpens, 14 uiond, 1 cen-
TA0ps 1 24 nexalps, H 4eThipe pasa B roAy NPHHHMAET IKCTPEMAILHBIC 3HAUCHHS, H3
HiX Hanbosee 3HaunTeIbHbIe 0k0o 11 despans (1) = +14™) u 2 Hosbps (n =-16").

YpaBuenne BpeMeHH NMyONHKYETCS B aCTPOHOMHYECKMX KasleHJapsX - exke-
roauukax BAI'O ana kaxnoii cpeaneii nonyHoun Ha mepuauane I'punsuya. Ecim B
KaJeH/ape aH MOMEHT BEepXHeil KyJIbMHHALMK HenTpa uetunuoro Connua, To nmes
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B BHUAY, 4TO TOT MOMCHT JaH Nno CpPCaHCMy BPCMCHH, H 4YTO B J.laHHblﬁ MOMCHT HC-
THHHOEC COJIHCYHOC BPpEMHA paBHO 12“, MNOJYYHM YPaABHCHHE!
h
N=Ty-12",

Beemupnoe spemsn. MecTHoe cpejHee CONHEUHOE BPeMs IPHHBHUYCKOIO Me-
PHAHAHA HA3LIBACTCS BCEMUPHLIM, WAL MUPOBLIM 6pemenem T .

MecTHOE cpe/iHee CONHeuHOe BpeMs M1000ro MyHKTa Ha 3emie onpeaensercs:

Ta =T+ x,
rae A’ - 101T0Ta JaHHOTO MYHKTa, BeIpaxKeHHas B 4acosoii mepe (h).

ITosacnoe gpema. MecTHBIX CHCTEM CHETa BpeMeHH GECHHCIICHHOE MHOKECTBO,
KaK 1 MEpPHIHAHOB.

B 1884 roay Obina npeanokeHa noscHas CHCTEMa CHYeTa CPEHEro BPEMEHH.
Cuer BpeMeHH Be/IeTCS TOJILKO Ha 24 OCHOBHBLIX reorpa)MuecKHX MepHaHaHax, pac-
MOJIOAEHHBIX APYT OT JIpyra 1o A0JArote ToyHo 4yepes 15°, npubnnsutensuo nocepe-
Oure KakI0T0 4acoBOT0 Mofca. 3a OCHOBHOU MEPUOUAH HYIeB020 NOACA NPUHAM
I puneuuckuil.

MecTHoe cpeaHee conHEYHOE BpeMs OCHOBHOTO MepHMaHaHa Kakoro-mibo ua-
COBOrO MofAcCa Ha3bIBACTCA NOACHbIM 8pemenem Tp. CBA3b MOSCHOTO BPEMEHH C MECT-
HbIM H BCEMHPHBIM BhIpakaeTcs CIEAYIOmNUM 0Opa3zom:

T AT'ah —u,
m n h
T,=T,+n
rje n' — YHCIO LEBIX YaACOB, paBHOE HOMEPY 4acoBOro nosca (J0Jrora OCHOBHOIO
MEpH/HaHa 4acoBOro rnosca).

Hexpemnoe epema. B nensx Gojee pauHOHAILHOIO pacnpeie/eHus dIeKTpo-
JHEPruy, WAYLIEH Ha OCBEIUICHHE MPEANPHATHI M JKHILIX JOMOB, B JICTHEC Bpems
BBoAAT netHee Bpems. B CCCP 16.07.1930r. aexperoM npaBHTENLCTBA CTPENIKH 4a-
COB MnepeBesn Ha | yac Brepesl NPOTHB MOACHOIO BPEMEHH.

Jlas noayyenus 3avera HeoOX0AHMO:

1. YMeTs cBOGOAHO OPHEHTHPOBATLCSA B PA3HBIX CHCTEMAx CY4ETa BPEMEHMH.

2. C noMmouiblo MOABHAKHON 3BE3HOI KapThl YMETh OMpEIe/INTh 3BE3JHOE BpeMs,
3HAas B ITOT MOMEHT CpejHee MECTHOE BpPeMs, a TakKe yMeTh pelaTts H o6paTHYIO
3aj1a4y.

3. [IpeacraBuTs npenojasareio o(hpopMICHHbIEC BLIYHCICHNS, TpeOyeMble B 3a1aHUH.
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Jlaboparopuasi padoraNe2 KpaTHbie 3Be31bI (2 yaca)

Ileas padorsi: onpeaenenne Gaecka, CBETHMOCTH H PACCTOAHMS MEXK/Y 3Be3-
JlaMH B JIBOIHOH cHcTeme.

OGopyaoBanue H NOCOOHN: ACTPOHOMHYECKHIT KaleHAaph (IOCTOSHHAS
4acTh), KaJAbKYJIATOP.

Bonpoce! k gonycky:
1. Tunel KpaTHLIX 3BE3AHBIX CHCTEM.
2. XapakTepUCTHKH 3aTMEHHO-NEPEMEHHBIX H CIIEKTPAILHO-ABOHHBIX 3BE3/IHBIX CHC-
TEM.

OcHoeHbie m eopemuveckue ceeoenHun

Heoitnvie u kpamusie 36e30bl. Habmonenus nokasniBaloT, YTO HEKOTOPLIE
3B€3/1b1 00BEAMHEHBI B (JH3HYECKH CBS3aHHBIC MeKY coboii napel. OHM Ha3LIBAIOTCS
(puzuveckumu ABOMHLIMYU 3BE31aMH.

CyuiecTByIOT Takxke ciy4aiiHble OObeJAMHEHMS 3BE3/, KOIrjla KakeTcs, 4To
3Be3]bl 00pa3yloT napy BcaejacTBHe Ypdexra npoekuuH ABYX (PU3MUECKH HE CBS-
3aHHBIX 00BbEKTOB. Takue naps! Ha3LIBAIOTCA ONMUHECKUMIL.

JlBoitHbie 3Be3/ibl BCTpeualoTes oYeHb Yacrto. MX u3yuenue BakHO A1 Bblsc-
HEHHS MPHPO/LI 3BE31 U U1 KOCMONOHUYECKHX MPodJieM NMPOHCXOKICHHS H IBOJIIO-
LMK 3BE3 1.

O6Ga KOMIMOHEHTa Nnapbl CHJILHO MPUTATHBAIOTCS APYT K APYTY, HO CHIa NpH-
TAKEHHUSA YPaBHOBEILNBACTCS LIEHTPOOEKHOI CHIOI BpallieHus. ITO NPUBOIAMT K Op-
OHTAILHOMY JIBHKECHHIO BOKPYT 001ero uentpa Macc. CKOpPOCTb 2TOrO JIBHKEHHS U
(opma opOHTEI HECYT HH(POPMALHIO O Maccax HeOCCHBLIX Tell.

JlBoitnbie cucTeMbl O4eHb MHOrooOpasubl. CymecTBYIOT napbl HAacTONLKO
OIM3KHe ApYyr K JApYry, 4To HX MOBEPXHOCTH noyTH conpukacaiorcs. llpuansaoe
B3aMMO/IC/ICTBHE NMPUBOJHT K TOMY, YTO KOMIOHEHTHI NMpHOOpeTaloT GopMy ILIHM-
COM/IOB M € MX MOBEPXHOCTEH BEIIECTBO MEPETEKacT ¢ OAHOr0 KOMIOHEHTA Ha ApY-
roii WM Jake NocTeneHHo BhIOpackiBaeTcs 3a npejes! cucremst. [lepuoas obpa-
LICHUA TAKHX CHCTEM COCTABASAIOT HECKOJILKO YacoB.

JIBOIiCTBEHHOCTL TECHOH CHCTEMBI OOHAPYKHBAETCA C MOMOLILIO CIIEKTPOrpa-
¢a, a TakKe MyTeM W3yYEHHS B3aMMHBIX 3aTMEHHIl, BBI3LIBAIOLIMX MEPEMEHHOCTD
Onecka. DTH 3Be3/1bl HENb38 YBHACTL pa3ienbHo. Takue cucTeMbl Ha3BLIBAIOTCH Chlek-
MpanbHO-08OUHBIMU U (homOMEMPULECKUMU OBOUHbIMI, B 3aBHCHMOCTH OT TOTO, C
NOMOMUILIO crieKkTporpada mim GoroMeTpa ycTaHaBIHBACTCA JABOHCTBEHHOCTD.
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Koraa nsa koMnoHeHTa pasjenensl CHIbHEE, Ha PACCTOAHHE B HECKOJIBKO CO-
TEH paJnycoB, HX MOXHO Pa3zIHYHTL B TelecKomn. Takue napel Ha3bIBAIOT GU3YAIbHO-
O0BOUHBIMU.

Paccrosuus Mexk1y KOMIIOHEHTAMH THX [ap MOTyT ObITh CTOJb BEAHKH, Y4TO
NPUTSHKEHHE APYTHX 3BE3/1 CMOCOOHO pa3pyllinTh ABOIHYIO CHCTEMY.

KomnonenTsl MOTyT ObITh OIHHAKOBLIMU H COBCeM pazHbiMi. MHoraa oana u3
3B€3/1 HACTOJILKO Maja, YTO HE BHHA W BbIAACT CBOE NMPUCYTCTBHE, BLI3LIBAA aHOMa-
AHH B JABHAKCHHHM [1aBHOI 3Be3/bl. Takue CHCTEMBbI HA3bIBAIOTCHA acmpomempuye-
CKUMU OBOUHBIMU.

YacTo BCTpeualoTCs KpPaTHbIC 3BE3/IHLIE CHCTEMBI, COCTOALINE W3 HECKOIbLKHX
3ge3a. [lpu 2TOM Takue napsl MOTryT ObITh OJIHOBPEMEHHO BH3YaJIbHO-IABOIHBLIMH,
CNEKTPalbHO-ABOHHBIMH H UMETh HEBHAMMBIC cnyTHHKH. Hanpumep, 3se3na Anbda
lenTappa.

3ammenno-nepemennsie 36e306l. Kpuewie baecka, onpedenenue opoum Kom-
noHeHm u (pu3uHecKux Xapakmepucmuk. 3aTMCHHLIMH NEPEMEHHBLIMH Ha3bIBAIOTCA
TaKHe HEepa3pelinMbIe B TEJICCKOMNbl TECHLIC Maphbl 3B€3/1, BUAUMAsN 3B. BEIHYHHA KO-
TOPLIX MEHSACTCA BCJICACTBHE MEPHOANYECKH HACTYNAIOUIMX JUIA 3eMHOro Habimoja-
TeAs 3aTMEHHIT OJIHOTO KOMIIOHEHTAa cucTeMbl Apyrum. B atom ciydae 3Be3na c
OonbLIei CBETHMOCTBIO Ha3bIBACTCS [VIaBHOI, a ¢ MEHbIIEH — cnyTHHKOM. Tunuy-
uele npumepsl — Anrouns (B [lepces) u B JInpei.

Beneacteue peryispHo NpOMCXOAANIMX 3aTMEHHI TJIaBHOH 3BE3/IbI CITyTHH-
KOM, @ TakKe CIyTHHKA I1aBHOMH 3BE3/10i, CyMMapHas BHAMMAs 3B. BEJIHYHHA MEHS-

Puc.15
I'padmk u3mMeHenns G1ecka 3aTMEHHO-BOIHOI 3Be3/1bl

CTCA NCPHOAHYCCKH.

l"pa(bmc, uzo6pa>xaloumii H3MCHCHHE MOTOKA H3JTYUCHHA 3BC3/1bI CO BPEMCHCM
Ha3bIBACTCA KpHBOﬁ onecka. MomenT BPEMCHH, B KOTOpblﬁ 3BC3/1d UMCCT HAUMCHbL-
YD BHAHMYIO 3BC3/IHYIO BCIIHYHMHY., HA3bLIBACTCA MOX0H MaKCHMYyMa, a Handob-
myK — IMOXOI MHHHMYMaA.
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Pa3znocTh 3Be3/IHBIX BEIHYHH B MHHHMYME U MakCHMyMeE Ha3bIBaeTCs aMIUIH-
TY0/, @ NPOMEKYTOK BPEMEHH MEHKIY ABYMs MOCJICA0BATEAbHLIMH MaKCHMYMaMHu
WJIH MHHHMYMaM# — NEPHOJAOM MEePEMEHHOCTH.

Ilo xapakTtepy kpuBOii Os1ecka 3aTMEHHOI NepeMEeHHOI 3Be3/1bl MOKHO HaiiTH
JIEMEHTBI OPOHTHI OHOI 3Be3/bl OTHOCHTEIBLHO JAPYrOi, OTHOCHTE/ILHELIC pPa3Mepsl
KOMIIOHEHTOB, npejicTaBieHne 0d ux gopme.

Ha kpuBoii Gnecka BHAHLI JBa MMHUMYMa — riyOOKHii, COOTBETCTBYIOLIHI
3aTMEHHIO TJIaBHOI 3Be3/1bl, H cnadblil, BO3HHKAIONHIL, KOIr/la IJ1aBHas 3Be3/a 3aTMe-
BaeT CMYTHHK.

Ha ocnoBanuy aeTanbHOro M3y4eHHs KPHBBIX OleCKa MOKHO MONY4YHMTHL Clie-
JAYIONIHE JaHHBIE 0 KOMIMOHEHTAX 3aTMEHHLIX MEPEMEHHBIX 3BE3/:

1. Xapakrep 3aTmenuii onpeaensercs HakIOHEeHHEM H pa3mepamu 38e31. Koraa auck
O/IHOM 3BE3/Ibl MOJHOCTBIO MEPEKPLIBACTCS AHCKOM APYroil, COOTBETCTBYIOLIHE 00-
1acTH KpUBOIii O1ecKa MMEIOT MJIOCKHE YYacCTKH, YTO FOBOPHT O MOCTOSHCTBE H3ITY-
YEHUS CHCTEMbI B TCUCHHE HEKOTOPOro BpeMeHu. Eciu 3aTMeHus 4acTHbIE — MHHH-
MYyMbI OCTpBbIE.

Ecnn 3Be3abl NMpHMEpHO paBHLI MO pa3MepaM, MHHHMYMBI H MakCHMyMbl KPHBOIi
NPHMEPHO OJMHAKOBLI, €C/IM OJHA 3B€3/1a 3HAYMTENILHO MEHBLIIE, TO MaKCHMYyM
CHJILHO MPEBOCXOAHT MHHHMYM.

2. Ha ocHOBaHHM NPOAOIKHTEILHOCTH MUHHMYMOB HaXOAAT PaHyChl KOMIOHEHTOB
BLIPAKEHHBIC B 08X OOILLION MOAYyoCH OpOHTHL, TaK KakK MpOAOJIKUTEILHOCTL 3a-
TMEHHA MPONOPLUMOHAIBHA JHAMETPaM 3BE3/1.

3. Eciu 3aTMeHHe MOIHOE, TO MO OTHOWICHHIO ITyOMH MHHHMYMOB MOMKHO HaiiTH
OTHOLICHUE CBETHMOCTEH, a NMPH H3BECTHLIX paauycax — OTHOLEHHE HPPeKTHBHBIX
TEMIEPaTyp 3BE31.

4. IInaBHoe H3MeHeHNE KPUBOIi O1ecKka rOBOPHT 00 dIUIHIICOMIAILHOCTH, BbI3BAHHOI
NPHIMBHLIM BO3ACHCTBHEM OYEHb OJIH3KHX KOMIIOHEHTOB JBOIHBIX 3BE3/1.

B nacrosuee speMs u3sectHO ok010 4000 3aTMEHHBLIX 3Be3/ pPa3IN4HbLIX TH-
noB. MuHMMaNLHBI H3BECTHBIN NMEPHOA — OKOIIO Yaca, MaKCUMaIbHbli Oonee 57
JIeT.

CnexmpanvHo-0goiinbie 36e306i. B cnekTpax HEKOTOPLIX 3Be3/l HabmoaawTes
NEPHOINYECKOE pa3iBOCHHE WIH KonedaHHe NOJI0KEeHHsS CMEeKTPalbHbIX InHHIL Ec-
JIM 9TH 3Be3/Ibl ABIAIOTCH 3aTMEHHBIMH MIEPEMEHHBIMH, TO KOIeOaHHs JIHHUIT MpoMc-
XOAAT € TEM e MEPHOIOM, 4TO M H3MeHeHHe Onecka. [lpu 2ToM B MOMEHTEI coeau-
HEHMi, Korja obe 3Be3/ibl ABHKYTCA MEPICHANKYIISPHO Ny4y 3peHHA, OTKIOHEHUE
CHEKTpabHLIX JIHHUIT OT cpeanero nonoxkenus pasHo 0. Ecnin nabmoaaemslii cnexTp
NPHHAUICKUT TOIBKO OHOH 3BE3/1€, TO BMECTO pa3ABOCHHs JTHHHI HabmoaaeTcs UX
CMELIEHNE TO B KPACHYIO, TO B CHHIOK 00/1aCTh CHEKTpa. 3aBUCHMOCTL OT BPEMEHH
JIYy4eBOH CKOPOCTH, ONPEAEICHHOI M0 CMEILCHHAM JIHHUIL, HAa3bIBACTCA KPUBOIl 1yye-
8bIX CKOpOCMell.

B nacrosuiee Bpems n3sectHo okono 2500 3Be3n, ABOICTBEHHAs MPHPOAA KO-
TOPBIX YCTAHOBJICHA TOJILKO HA OCHOBAHHMH CNEKTpalbHbIX HaOmoaeHui. [ng 750 u3
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HHUX 1HOJIY4YCHBL KPHBLIC J1Y4CBbLIX CKUpUCl'Cﬁ, HOSBOJIAKOLME HAHTH Hepuoibl qua—
mieHus 1 GopMy OpoOUTEL.
Tak kak aHeprud, noxyyaemas HaMH OT KPaTHOI 3BE3/1bl paBHA CyMMe DHEPruii
OT Ka)KJ0# U3 KOMINOHEHT, To Oneck E xpaTHoii 3Be3/1nl paBeH cymme Oiecka ee KoMm-
MMOHEHTOB:
E=E, +E+..,
H ModTOMY ee Buaumas m u aGcomoTHas M 3Be3aHble BEIWYHHBLI BCErja MEHbIIE
3BE3/IHOI BeIMYHHBI m; 1 M; 1106010 KOMIOHEHTA.
Beiusicnienne cyMMapHOii 3Be3/1HON BEIWYHHBI JIEr4e BCEro MPOHU3BECTH, MOJIb3YSCh
COOTBETCTBYIOLIMMH TaOIHLAMH.
Ecin BuanMy1o 3Be31HYI0 BEIMUHHY Oo0see APKOro KOMIOHEHTa 0003HAYHTL uepes
m;, a Gosnee cnadboro — yepes m,, To M, > my, U 10 Pa3HOCTH
Am = m> - 1y
B Ta0/IM1IaX OTLICKHBAETCS Nonpaska Am’, Mo3BoIsIONIas ONPEACIHTh
m=m; - Am’.
10T TabAMuHLIH METOA MOKET ObITh MOCIEA0BATENLHO MPUMEHEH K KOMIO-
HEHTaM 3Be3/ibl 11000i KpaTHOCTH.
Cornacuo (opmyne [lorcona otnomenne 6aecka apyx 3sesn E, u E, cea3ano ¢

HX 3BC3/IHLIMH BCIIHYHHAMH My U M,
E:
E>

Takum OGPBOM, 3Hasd BHJAHMBIC 3BC3IHLIC BCIAHYMHBLI KOMIOHCHT KpaTHOﬁ
3BC3/1bl, MOAHO BBIYHCIIHTH OTHOLLICHHE O51ecka dTHX 3BC3/.

3“0[)]""5], Nnpoxojsaas B CAHHHLY BPCMCHH YCPC3 3aMKHYTYIO MNOBEPXHOCTD,
OKpyXKawuyr I[aHHblﬁ HCTOYHHK H3JIYUCHHA, HA3LIBACTCA €ro CBCTHMOCTLIO. Cne-
AO0BATCIIbLHO. 0Jieck 3BC3/1bI NMPOTNOPIHOHAJICH €€ CBCTHMOCTH H 06pa'mo nponopuHo-
HalIeH KBajpary paccrosauus a0 Hee. OG03HaunM cBeTHMOCTH OYKBOIi L, paccrosHue
710 3Be3/161 — OYKBOIi 1, a koadduument nponopunonansHoctu — k. Toraa

= 2’512lﬂl—lﬂll

E=k —L,- A
-
ﬂflﬂ ABYX 3BC31 HMCCM
B iy = i
re ra2-
Jlens nepBoe paBeHCTBO HA BTOPOE, MOTYHUM:
E 3l Ly r2?
Ex Lir?*’

Ecnu 1Be 3Be3/1b1 COCTABAAIOT (I')MBM‘ICCKH ﬂBOﬁ}lYIO 3BC34aY, TO pacCTOAHHE 10

ITHX 3BC3/1 NMPAKTHYCCKH OJIHHAKOBO: I't =I7. Torna NOJYyYHM:
Er L

E: L»
OTHOUICHHC Onecka ABYX 3BC3/]1 CHCTEMEI PaBHO OTHOLICHHIO HX CBETHMOCTEIA.
JluneiiHoe paccTosHHE MEXKAY KOMIOHEHTaMH (H3HYECKH ABOHHON 3BE3/bl MOKET
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OBITh BLIYHCIICHO TOJILKO B TOM C/Iy4ae, €C/¥ M3BECTHLI FOJAMYHLIA Mapaiiakc T M
HAKJIOHEHHE 1 OpPOMTHI KOMIIOHEHTa — CIYTHHKA K KapTHHHOMN MJIOCKOCTH, T.C. K
MI0CKOCTH, NEepneHAHKYIAPHOIl K Jydy 3penus Habmoaarens. JTa IIOCKOCTh Kaca-
TenbHa K HebecHoil cdepe B TOi ee TOUKe, B KOTOPOil HaxoauTcs 3Be3aa. Ecim i ne
H3BECTHO, TO MOKHO YCTAHOBHTL JIHILL MPOCKLHIO MEKY 3BE3aMH Ha KapTHHHYIO
JI0CKOCTb.

[lycTh KOMMOHEHTH! ABOIHOIT 3Be3/IbI BUAHLI MO YIIOM P, napamiake JBoi-
HOI 3Be3/Ibl paBeH T, pacCTOSHHE MEXKAY KOMIOHEHTaMH d, MpOeKLHsA ITOro pac-
CTOSIHMS HA KapTHHHYIO TIOCKOCTh — dq, paccrosuue ot 3emun g0 ConHua paBHO
0JHOIi acTpoHOMHYECKOH eanHuie ag. O603HaYHB paccTOSHHE 3BE3/Ibl OT 3eMiIH ue-
pes3 r, Noay4YHM:

dy=rsinp”; ag=rsin "
TaK Kak p” ¥ T 04eHb MaJIbl, TO
sinp" _ p"
sint' 7"

Cnenosatensho, d, / ag = p”/ . Hoag=1 a.e. Tornad, =p"/ w".
B takom ciyuae d, BeIYHCASETCS B aCTPOHOMHYECKUX €HHUIAX.

Oépazey 3a0anuit

1. Ilo kpuBoii H3MeHenus G1ecka 3aTMEHHOMN NEPEMEHHOI 3B€3/1bl ONPEACINTD:
a) XapakTepHCTHKH 3BE3/] Mapbl: pasMepbl OTHOCHTENILHO APYr Apyra H OTHOCH-
TEALHO HX OPOHTHI; COCTaBAfeT JIM ONECK CHNYTHHKA 3aMETHYIO 100 Ozecka
rJIaBHOI 3BE3/bI:
0) opMmy. xapakTep 3aTMeHH (MOJHOE, YACTHOE WIH KOIbLEOOpasHoe);
B) neproj oOpaleHns 3Be31;
r) NPOAOIKHTENLHOCTD 3aTMEHHS.

A D
\/ VARV

1 2 3 4

2. BuIYHCINTL NPOCKIMIO HA KAPTHHHYIO MUIOCKOCTh JTHHEITHOTO PacCTOSHUS MEKTY
KOMIIOHEHTAMH, OTHOLIEHHE WX CBETHMOCTEH H CYMMapHYIO BHAHMYIO 3BE3HYIO
BETHUMHY (NPHHAB, 4TO ecau my =, To Eg = 1), aABoiineIxX 3Be31:

a) B Cxopnuona 0) Y Jlesn!

3. Onpeaenuts no Tabumie o6UIYI0 BHAHMYIO 3B€3/1HYIO BeJIHYHHY JIBOHHBIX 3BE3/:
a) Y /leBnl 0) Y leandpuna
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4. Onpenenuts OOLIYIO CBETHMOCTb, NpuHAB cBeTHMocTh Connua = 1, aBoiiHOI
3se3/b! § CkopnHoHa.

5. OnpenenuTs BHAHMYIO 3BE3/IHYIO BEIWYHHY KaXKJAOTO KOMIIOHEHTa TPeXKpaTHOI
3Be3/Ibl MO ee o0Ieil BHAHMOI 3Be3HOI BeAIHYHHE M H COOTHOLIEeHHIO Onecka E
MEJK1Y KOMIIOHEHTaMH:

m=3"74
NEepBLlii KOMIIOHEHT ApYe TPEThEro B 3.5 pasa;
BTOPOIi KOMIIOHEHT gp4e TpeThero B 1.9 pasa.

TIpumepni 66INOTTHEHIA HEKOMOPBLIX 3AOMHLIL
1. Boraicmmmes npoexiguio Ha KaGpRuHHYIO NIOCKOCHTs JIUHELHORO PACCIMOSHUA MEXCOY KOMNOHEHMA-
MU U CYMMAPHYVIO BUOUMYIO 28€30HVI0 GeenHY (npurHsg, umo eciut my = 0, mo Ey = 1), oeotwon

Tlpoexipiio Ha KapTHHHYIO TUIOCKOCTS JIMHSHHOND PAcCTOSHUSA d, MEKITY KOMIIOHEHTAMI JIBOFi-
HOIT 3BE3/TbI MOAHO BLIMHC/THTE, 3Has1 YITIOBOE PACCTOSHHE MEKITY KOMIIOHEHTaMI 0”1 FOBHHbIH Ma-
pauiake 77 I1oii 38eyIbL YITIOBOE paccTosHHe O B3 W3 TalyMib! «/[BOifHbIE 1 KpaTHBIE 3Be3Tbb>
aCTPOHOMHMYECKOID KarieHaps (Hanp. L IkansHoro) p= 14 7 a rommblii napariake 77 MOkHO Haii-
TH, 3Hast pacCTOAHME (M3 TO# Jke TalyILb1) 40 JAHHOM JIBOITHOI 38e31k1 B napeexax r(nc). B rabmue r
MOJKET ObITh IAHO B CBETOBBIX NOZAX, KAK B JAHHOM ciygae: r = 650 cg jiem. [lepesenem B napeexat,
uas, uto [ne = 326 cenen. Lonyann: r=650/3.26 = 1994 nc. Toraa ro/muHbii naparake 7=
I/ne), . e. =1/ 1994 = 07005 . A npoexipis Ha KapTHHHYIO IUIOCKOCTS JIMHEHHOIO PAcCTOAHHS B
acTpoHoMuueckix emmmiax d, = p7 771, e.d,= 14/0005 = 2791 ae.

CyMMapHyIO BHIMYIO 3BE3HYIO B/IMYHHY /11 MOKHO HaifTH, Henorssys (oopmyrty [lorcona
(mpuss, yto ecym my = 0, To Ey = 1), 3armcannyio s norapudma orHoLLe s (riecka JaHHOI 1B0ii-
HOIi K OGnecky 38e371p! ¢ napaverpavu my =0u Ey= |, e g E/ Ey) = 04(my- m) =IgE = 04m. Or-
KyJla CyMMapHasi BIMMast 38e31Had Be/umHa m = -2.512 [gE (*), e E — cymmapHbii Grieck ABOIHO
3seyibL Kak msectHo E = E; + E,, r7ie E;— 3710 G21eCK nepBoro KOMIoHeHTa, a £,— 710 Geck BIoporo
KOMTIOHEHTA. hrieck OT/@BHLIX KOMIIOHEHTOB MOKHO Haifi no opmyziam [lorcona, sarmicanHbv
JU1S1 OTHOILICHHS G/1eCKa JAHHOTO KOMIIOHEHTA K OnecKy 38e3/Ibi ¢ napametpamu my =0un Ey=1,1e. E//
Ey=2512""""y o/ Ey= 2512, t1ie m1 v m2 — BWIHIMBIE 38C3HBIE Be/HUHHEI KOMIOHCHTOB
JIBOIHOI 3Be3TbL, 1AHHbIE B Tabrie. Yurrmsisas my =01 E, = |, nonysaem E;= 2,512 'n F;= 2512
" s nammedi 3sexmsi ml = 26 um2 = 4"9. Nootomy E, = 2.5127% = 009m E,= 251277 = 001.
Jlanee E = E;+ E>=0.1. Toacrarnss B (*), nonmyaaemm = -2.512 [g(0.1) = 2".512.
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2. Onpedemums, npurse ceenuuvocns Commya L. = 1, obugro ceenumocnis O60UHOI 2623061
LCropnuora. OymMapHas 6UOUMAst 38E30HAA BeMUHA HMOLL 363001 m=2".512.
Masectuo, 4ro Grieck 38e3hI NPONIOPLHOHATICH € CBETHMOCTH M OOPArHO NPONOpLIOHAICH
KBA/IpaTy paccTosims o Hee: E = k L/, To se Moo sarmcars v i Comina: E, = k L./r,”. Pasne-
Er

= L('——,'.
Ec r

JTHM NEPBOE BLIPEKEHHE HA BTOPOE 1 BLIPA3HM CBETHMOCTS 3BE3ThI:
Omiowenne E/E,_nio dhopmyse [oroowa:

L= 27 Sptm.--mn

-

C yuerom L. = I, nonmyuaem:

E — 9. 512m—m)
Ec
Biymvas 3seymas semraisa Commua m,. = -26", pacctostve 10 Comua 7, = 1 a.e, Biymmas
38eyHas BemanHa B Cropriona m = 2”512, a paccrosmme 10 Hee r = 650 ce. iem. Boipasus r 8 ae.,
nonyus = 41126475 a.e.. oxcrarnss B opayny, nonydaesm: L= 41126475 x2.5127%" = 6651,

3. Onpedenms GUOUMIO 38€30HVIO BEIIMUHY KAMCO00 KOMIOHEHINGA MPEXKPAMHOLL 36e3061 NO €e
00Lert BUOLMOLL 38E30HON BETUHLIHE M U COOMHOWEHLIO Ohecka E Mexcoy kavmorermamu: m =
374

NEpPBbILl KOMNOHEHM SpHe mpemsee0 6 3.5 pasa;
BMOPOLI KOMNOHEHM spue mpentse2o 6 1.9 paza.

Cuayana 3anmiiemM OTHOLIICHHS G/IeCKa MEKITY KOMITOHEHTaMIL, JaHHbIe B Yoiosui: E/E; = 3.5,
E>/E; = 1.9. Orcioma E; = 3.5E; E>= 1.9 E;. BumimMyio 38€3IHYIO BO/THUMHY KKI0M0 KOMIIOHEHTA
TPEXKPATHOI 38e3/1b1 110 €e 00LLIeH BHIMMOI 3BE3THOMH BIMUYMHE 171 MOKHO ONPEIC/INTS, HCTIOMB3YA
thopmyrty [lorcona, 3armcanmyio [y norapudma otHoLeHs Giecka JaHHOMO KOMIIOHEHTA K CyM-
MapHoMY (00tLiemMy) Oriecky 3Be3ibl: Hanpumep, [g(E/ E;) = 0-4(m;- m). Orcionams= m+ 25 [g(E/E;)
(*). Cymmapubii (00uptit) Gneck 3seyibt: E = E;+ E; + E;. loncrasus E; = 3.5E; u E>= 1.9E; nony-
umm E = 3.5E; + 1.9E; + E; = 64E, Cnenosarensto, E/ E;= 6.4. Iloacrasus B (*), u B utore Oyziem
umeTs ;=374 + 2.5 [g(64) = 5".75.

BrmiMyro 38e3/1HY10 BEHUHHY TIEPBOTO KOMIOHEHTA Haifiem, uenonssys (opmyay: Ig(E; / Ey)
= 04(m;—my). Orcioma m; = my— 2.5 Ig(E, / E,). llonctasus E,/ E; = 3.5 w m;nonyanmm m; = 5".75—
251g3.5)=4"38

BrmmMyio 38e31HYI0 Be/IMUHHY BTOPOIO KOMIIOHSHTA Haliiem, Heronk3ys (opmyny [g(Es/E;) =
04(m;—m,). Orcrona m, = my—2.5 lg(E>/ E;). Noncragim Ey/ E; = 1.9 mynonyaamm, = 5".75-2.5
lg(1.9)=5"05.

Kpurtepun onenuBanns 1a00paTopHbIX padoT:

Ouenka «5» cmasumces, ecnu odyuaOWUicA:

[IpaBuabHO oOmpenenua ILedb OIbITa W BBIIOJHWI pPaboTy B IOJHOM 00BeMe C COOJIOJEHUEM
HEOOXOAMMOW TIOCJIEOBATEIIBHOCTU IPOBEJECHHUSA ONBITOB M u3MepeHuil. CaMOCTOATENBHO U
panroHaIbHO BBIOpAi U MOJITOTOBUI JUIS ONbITa HEOOXOAUMOE 000pYy/I0BaHKE, BCE OMBITHI MPOBEN B
YCIOBUSIX M PEKUMAaX, OOECHEUYMBAIOIIMX MOTyYEHHE pe3ylIbTaTOB W BHIBOJAOB C HamOOIbIIeH
TOYHOCTHI0. HayyHO rpaMOTHO, JJOrMYHO OmuUcall HaOM0JeHUs 1 c()OpMHUPOBAI BHIBOJBI U3 OmNbITa. B
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MPE/ICTaBJICHHOM OTYeTe MPaBWJIBHO W AaKKypaTHO BBIMOJHWII BCE 3alUCH, TaOJIUIbI, PUCYHKH,
4epTeXH, TpadUKH, BEIYUCICHUS U CIIETall BEIBOIBI.

Ounenka «4» CcTaBUTCS, €CJIH O0YYAKOIIMICH BBHINOJHUJ TPeOOBaHUS K OLEeHKe «5», HO: OmnbIT
MPOBOJIMII B YCIIOBHSIX, HE 00ECIEUMBAIONIMX JTOCTATOYHOH TOYHOCTH M3MepeHuil. bputo momymieHo
7IBa — TPU HeJloueTa Uiy OoJiee OAHOU Tpy0oii OMIMOKK M OJHOTO HeloueTa. DKCIEPUMEHT MPOBEICH
HE TOJHOCTHIO WJIM B OIMCAaHWM HAOJIOJCHWN M3 OIbITa OOYYaIOIIMICS JOMYCTUI HETOYHOCTH,
BBIBOJIBI CJI€JIall HEMOJIHbIE.

Ounenka «3» craBuTcs, eciiu o0yqarommiics:

[IpaBuibHO oOmpenenws IeNib ONbITa; padOTy BBIMOJHSAET MPAaBUILHO HE MEHEE YeM HaIOJIOBUHY,
OJTHAKO O0BEM BBHIMOJHCHHOW YaCTH TaKOB, YTO IMO3BOJISICT MOJYYUTh NMPABUIBHBIC PE3YNIbTATHI U
BBIBOJIBI 110 OCHOBHBIM, NPUHIUIHAIBHO BaXXHBIM 3anadam pabotel. Ilogbop obopynoBanus,
00BEKTOB, MATEPUAJIOB, a TAKXKe pabOTHI MO HaYaIy OIBITA IMPOBEJ C IIOMOIIBIO PENOaBaATENs; UIIH B
X0JIe TIPOBEJICHUS OIbITAa U U3MEPEHHI OIbITa ObUIM JOMYIIEHbI OIIMOKU B ONMUCAHUU HAOIIOICHUM,
dbopMynupoBaHuH BBIBOJIOB. Jlomyckaer rpyOyro ommOKy B XOJe 3KCIepuMeHTa (B OOBSICHEHUH, B
odopmiieHnn paboThl, B COONIOACHUN MPaBWII TEXHUKU 0€30MacHOCTU MpH paboTe ¢ MarepualaMu U
000pyZI0BaHUEM ), KOTOPAsi HCIIPABIISETCS 110 TPEOOBAHUIO MIPETOIaBATEIIS.

OueHka «2» cTaBUTCS, €CJIM 00y4YaloIMiics:

He omnpenenun caMoCTOATENbHO LENb ONBITA: BBINOJIHWI PabOTy HE MOJIHOCTBIO, HE MOJArOTOBHII
HY)KHOE 000pyJIOBaHHE U 00BEM BBIIOJHEHHOW YacTu pabOThl HE MO3BOJSET CHENaTh MPAaBHIBHBIX
BBIBOJIOB. OTMBITBI, U3MEPEHUS, BBIYHCICHUS, HAOIIOACHHUS MPOU3BOJIWINCH HEMpPaBWIBHO. B xome
paboThl U B OTUETE OOHAPYKUIIUCh B COBOKYITHOCTU BCE HEAOCTAaTKH, OTMEUYEHHbIE B TPEOOBAHMSX K
omenke «3». Jlomyckaer aBe (u Oosee) rpyOble OMMOKK B XOJ€ JKCIICPUMEHTA, B OOBSCHCHHH, B
odopmiieHnn paboThl, B COOTIOCHUH MPABHII TEXHUKU 0€30MacHOCTH MpH padoTe C BellecTBaMH U
000pyZI0BaHUEM, KOTOPBIE HE MOXKET UCTIPABUTh JJaKe 0 TPEOOBAHHIO YUUTEIIS.

Crnenuduxanus OHeHOYHOI0 CPeICTBA
IIpakTnyeckne padorsl kox 21

1.Haznauenue

Cneuudukarueil ycTaHaBIUBaIOTCS TPeOOBaHUSA K COAECPXKAHUIO U OPOPMIICHHIO BapHUaHTOB
npakmuueckux pabom. I[Ipaxmuyeckas paboma  BXOAUT B cocTaB (OHAA OIICHOUYHBIX CPEICTB U
MpeHa3HaueHa AT meKyujeco KOHmpoJisi W OLEHKU MPUOOPETEHHBIX OOYYarOIIMMHCS HABBIKOB U
YMEHUW TI0 YIPaBIEHUIO KOHKPETHBIM  MATEPUAIBHBIM  OOBEKTOM, COOTBETCTBYIOIIUX
KOHTPOJIMPYEMBIM KOMIIETCHLIUSAM MO Tporpamme yudeOHoro mpeamera OV/[B.07 Acmponomus,
IporpamMMbl  MOATOTOBKM  CIICIIMAIIMCTOB  CpeAaHero 3BeHa 1o  crnenuanbHoctd — 40.02.02
[IpaBooxpaHuTenpHask AEATEIbHOCTD.
2.Yca0BHSI KOHTPOJIS

Texywuii KoHmpoab npogoouUmcs 8 opme NpaKMuUYecKux pabom npu U3y4yeHuu mexyuie2o
paszoena unu membi.
3.IlepeyeHs TeM THUNOBBIX 32 IaHUIA:
I1.P. Nel Onpenenenne pacctosinuii 10 Tea COTHEYHOM CUCTEMBI U X pa3MEpPOB
I1.P. Ne2 Pemienue 3aiau Ha 3akoHbl Kemuiepa.
IT.P.Ne3 Mautbie Tena COJIHEUHOM CUCTEMBI
IT.P. No4 Pemienue 3a7au Ha 3akoH cMmenleHus: Buna u 3akoH Ctedana-bonsiiMana
I1.P.Ne5 Onpenenenne CBETUMOCTH 3BE31»
IT.P. No6 DBomtonust Becenennoii. 3akon Xab6ma
[1.P. Ne7 YepHsble AbIpbl, UX IPUPOAA U ONTACHOCTh

Komnnexm npakmu4ecKkux pa60m no memam npuiazcaemcs
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IpakTnyeckas padoraNel «Omnpenesnenue paccrossHuii 10 Tes1 COJTHEYHON CHCTEMBbI M UX

pa3MepoB»

Hcnone3ys tperuil 3akoH Keruepa, cpeanee paccrosiHue Bcex miaHeT oT COJHLA MOXKHO
BBIpa3UTh uepe3 cpennee paccrosiue 3emiid ot Connila. OnpenenuB ero B KWIOMETpPax, MOXKHO HAUTH
B 3TUX €UHMLIAX Bce paccTosiHU B COIHEYHOH cucTeme.

C 40-x rooB HamIero BeKa paJMOTEXHUKA MO3BOJIMIIA ONPENEIATh PACCTOSHUS 0 HEOECHBIX
TeJ IOCPEICTBOM PpaJHOJIOKallMK, O KOTOpPOM BBl 3Haere u3 Kypca ¢(usuxu. CoBerckue u
aMEPUKAaHCKUE Y4YEHBIE YTOYHWIM paguoJIoKalMen paccrosHus 1o Mepkypus, Benepsl, Mapca u
Onurepa.

Knaccuyeckum  crocoboMm — ompeneneHus pacCTOSHUNA ObUI M OCTAaeTcss  YrJIOMEPHBIH
reoMeTpuueckuil crnoco6. VM omnpenensioT paccTOsSHUS U 0 JAIEKHX 3Be3ll, K KOTOPbIM METOJ
paavoNoKalluy HelpuMeHUM. ['eoMeTpuueckuil croco0d OCHOBAaH Ha SIBJIEHUU NapajuIaKTUYECKOIo
CMELICHHUS.

lapannaxmuueckum cmewenuem Ha3plBa€TCd HM3MEHEHHE HAlpaBICHUS Ha NPEIMET IpU
nepemenieHuu Haomoaarens (puc. 1).

6_‘\3‘,\( )

()

Puc. 1. I/I3MCPCHI/IC pacCTossHUA 10 HEAOCTYIIHOIO MPEAMCETA 1O MAPAIIAKTHICCKOMY CMCIIICHULO.

[TocMoTpuTe Ha BEPTHKAIBGHO TIOCTABICHHBIN KapaHIaml cHadala OJHUM TJIa30M, 3aTeM
ApyruM. Bbl yBuauTe, Kak OH MpH 3TOM MNEpPEeMEHMJ MOJ0XKEeHHe Ha (oHe NaleKux NpeIMeTOB,
HampaBJICHWE HAa HErO M3MEHWIOCh. YeMm aamnblie Bl OTOABHHETE KapaHIAIl, TeM MEHbIIe OyneT
napajylakTuueckoe cMmenienne. Ho uem fganeline oTCTOAT APYT OT Apyra TOYKH HAOIIOACHUS, T. €. UeM
Oosbiie 6a3uc, TeM OoJiblle MapalJaKTUYECKOE CMEIEHUE MPU TOW K€ yJAJIeHHOCTH IpenmMera. B
HaleM ImpuMepe ©O0a3ucoM ObUIO pPACCTOSHUE MEXIy Tja3amMu. [IpuHIMI MapaIaKTUYeCKOro
CMEUICHHUS UIMPOKO HCIOJB3YyeTCSl B BOCHHOM Jielie TpPH ONPEACTCHHH pPACCTOSHUS 0 IEln
MIOCPEJICTBOM JlajibHOMEpa. B nanbHOMepe 6a3ucoM SBIISETCS pacCTOSIHUE MEXy 00BEKTHBAMHU.

Hnst usmepenust paccrossuuii 10 Ten COJHEYHOW CUCTEMBI 3a 0aszuc OepyT paauyc 3emiu.
HaGnronaror nonoxenue cBetuiia, Hanpumep JIyHbl, Ha QoHE JaneKkux 3Be3]l OJHOBPEMEHHO M3 JIBYX
oOcepBaropuii. Paccrositnne Mexay oOcepBaTOpHSMH OJDKHO OBITh KaK MOXXHO OoJiblle, a
COCAMHAIONMM MX OTPEe30K JOJKEH COCTABIATH Yroj, MO BO3MOXKHOCTH ONU3KHUH K NPSAMOMY C
HaIpaBJICHWEM Ha CBETHJIO, YTOOBI MApAIIAKTHUECKOE CMENIeHHE OBIJI0 MaKCUMalIbHBIM. Ompenenns
U3 IBYX ToueK A u B (puc. 2) HanpaBieHus: Ha HaOII0AaeMbIii 00BEKT, HECIOKHO BBIYUCIUTE YTOJI P,
O] KOTOPBIM € 3TOTO 00BeKTa ObUT ObI BUACH OTPE30K, PABHBIN pagnycy 3eMIIH.
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Csertuno

Puc. 2. T'opu3oHTanbHbII Napaulake CBETUIA.

VYrous, noa KOTOPhIM CO CBETHJIA BUJCH PaguyC 3eMJId, NEpHeHIUKYISAPHBIN K JIydy 3peHus,
HA3bIBAETCS OPUSOHMATLHBIM NAPATLIAKCOM.

Yem Oomble paccTOSIHME JIO CBETHIA, TEM MEHbIIE Yrojl p. OTOT Yrol paBeH
MapaJUTAKTHYECKOMY CMEIICHUIO CBETHIIA ISl HAOJIF0IaTeNeld, HaXxoAsammxcsi B Toukax JI u B, TouHO
tak xe kak CJIB ansa nabmonareneit Betoukax C u B (puc. 1). CAB yno6Ho omnpenensTs o paBHOMY
emy BCA a paBHbl OHM, Kak yriabsl npu napamuienbHelx npsMbeix (DC mapamnensna AB 1o
MOCTPOCHHUIO).

Paccrosinne
SC=D=-2
sin p
rae R - paguyc 3eminu. Ilpunss R 3a enuHuily, MOXKHO BBIpAa3UTh PAcCTOSIHUE J0 CBETHIIA B 3€MHBIX
panuycax.

[Tapannaxc JIynsl cocraBusier 57'. Bee mnanets! u ColiHlle ropa3io Aajbllie, U UX MapajljiaKchl
cocTaBiAtoT cekyHabl. [lapamiakc Connna, Hanpumep, pe = 8,8". Ilapamiakcy ConHila COOTBETCTBYET
cpennee paccrosaue 3emiau oT Comnma, mpumepHo paBHoe 150 000 000 km. DTO paccrtosHHE
IPUHUMACTCS 33 00HY acmponomuueckyio eounuyy (1 a. e.). B acTpoHOMUYeCKHUX €IUMHMIIAX 4YacTo
U3MEpPSIOT PacCTOSTHUS MeK Yy TenaMu COJTHEUHON CHUCTEMBI.

Puc. 3. Onpenenenne TMHEHHBIX pa3MepOB HEOSCHBIX CBETHII IO UX YIIIOBBIM pa3MepaM
[Ipu manbIx yriax sin p = p, €CaM yroji p BeIpakeH B panuaHax. Eciu p BeIpakeH B CEKyHIax
Ayru, TO BBOAUTCA MHOXKUTCIIb

. 1
sint” =
206265 *
rae 206265 — 4uciao ceKyH/l B OAHOM pajuaHe.
Torna

"

206265”

3HaHME ITUX COOTHOLIEHHUH YIPOIIAeT BEIUUCICHHE PACCTOSHUS 10 U3BECTHOMY MapajlIakcy:

sinp = p”sin 1” =
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D — 206265 p
”
p

1. Yemy paBeH TOpU3OHTANBHBIN mapauiake FOmnutepa, Habmomaemoro ¢ 3emun B
MPOTUBOCTOSIHUY, eciu FOnutep B 5 pa3 naneie ot CosnHua, yeM 3emiis?

2. Paccrosiaue Jlynsl ot 3emun B Onmkaiiied k 3emiie Touke opoutsl (mepuree) 363 000 kM, a B
HauOosiee ynaiaeHHOW Touke (amoree) 405 000 kM. OnpenenuTe BEIMYMHY TOPU30HTAIBHOTO
napaiakca JIyHbl B 3THX MOJIOKEHHUSIX.

3. Hsmepbre Tpancnoptupom yron DCA (puc. 1) u yron ASC (puc. 2), TUHEHKOW — JUIMHY
0a3ucoB. Berarcnure mo HUM cooTBeTcTBEeHHO pacctosinus CA u SC u mpoBepbTe pe3yabTaT
MPSIMBIM U3MEPEHUEM I10 PUCYHKaM.

4. W3mepbTe Ha pUCYHKE 3 TPaAaHCHOPTUPOM YIIbl p U Q U ONpEaeIUTe MO MOJTYYEHHBIM JaHHBIM
OTHOIIICHHE AUAMETPOB U300PaKEHHBIX TEIl.

Kpurepuu ouenuBanus

Ouenka 5 craButcs 3a paObOTy, BRIIOTHEHHYIO MTOJTHOCTHIO 0e3 OMIIOOK U HeTOYETOB.

Ouenka 4 craButcsi 3a paOOTy, BBHINOJHEHHYIO IOJHOCTHIO, HO NPU HaJM4YMKM B HeW He Ooyiee OAHOW HerpyoOoi

OIIUOKK U OJHOTO HEJ0YeTa, He 00Jiee TPEX HEJ0YCTOR.

Ouenka 3 cTaBUTCS, €CITM YYCHUK MPAaBUIILHO BBIMOIHUI HE MeHee 2/3 Bcell pabOoThI WM JONMYCTHI He OoJiee OgHOU

rpy0oii OMKOKK U IBYX HEIOYETOB, HE OoJiee OHOM rpy0oi M OMHOW HEerpy0oil omuOKH, He 6ojiee TPeX HErpyOobIX

OLIKMOOK, OHOW HErpy0oil OTHMOKH U TPEX HENOYETOB, IIPH HAJIMYMH YETHIPEX -IISITH HEJ0UETOB.

Ouemca 2 CTaBUTCs, €CJIHU YHUCIIO OIINOOK U HCAOYCTOB MPEBBICUIIO HOPMY JJIA OLICHKU 3 wnu MMpaBUJIbHO BBINIOJIHEHO

MeHee 2/3 Bceil padoTHL.

IIpakTnueckas padoraNe2 Pemenue 3aga4 Ha 3akoHbl Kemuepa.

1. VckyccTBEHHBII CIYTHUK 3alylleH Ha opOuTy Ha BeIcOTY 600 KM OT MOBEpXHOCTH 3€MJIH, a
BTOPOM cIyTHUK Ha BICOTY 21600 kM. CpaBHUTH CKOPOCTH UX JIBHXKECHHUSL.

2. 3Be3mublil epuoa obpamenus Omurepa Bokpyr Comana coctasnsier 12 ner. KakoBo cpennee
paccrosnue ot FOnutepa no ConHia.

3. Onpenenuth adenuitHoe paccTosHUE acTepouga MUHCK, eclii OOoJbInasl MOJyOoCh OpPOUTHI
paBHa 2,88 a.e, a skcueHtpucuret 0,24.

4. Cuutas opobutsl 3emsin 1 Mapca KpyroBbIMHU, pacCUUTaTh OOJIBIIYIO MOIYOoCch OpOUTHl Mapca.
ITepuon obpamenus Mapca Bokpyr Connua B 1,87 pa3za Gomnbiie 3eMin.

5. Ompenenurte nepureanitHoe paccrosiHue acrepouaa Mkap, eciau 0oJbias mojayoch ero OpOUTHI
paBHa 160 MiH. KM, a 3KcUEHTpUcUTeT coctasiser 0,83.

6. OTHOIIEHNE KBAAPATOB MEPHOAOB OOpaIeHus IBYX IUIaHET paBHO 8. UeMy paBHO OTHOILIEHHE
OOJIBIINX MOITYOCeH 3TUX IUIaHeT

7. CniyTHHK, 3alyIIeHHbIA Ha OpOUTY 3eMiH, uMen nepurei 228 kM (nepurenuit), a anoreit 947
kM (ademnmit). Onpenenuts 60IBLIYIO TOTYOCh.

8. Ompenenure Mmaccy Ilmyrona (B Maccax 3emim) myteM cpaBHeHHs cucteMbl «lLmyToH -
Xapon» ¢ cucremoit «3emis - JIynan», eciu Xapon orctout ot [limyrona Ha paccrostHuu 19,7 ThIC. KM
u oOparaercs ¢ nepuoaom 6,4 cyrok. Maccel JIyasl u XapoHa cunTtaite mpeHeOpeKUMO MaJIbIMH T10
CPaBHEHHUIO C MaccaMH IIAHET.

9. Komera TNayutes umeer skcrieaTpucuteT €=0,967 u mepuoa odpamnieruss 76 net. Onpenenure
OO0JIBIITYIO TIOJTYOCh OPOUTHI, EPUTETbHOE U a()eIbHOE PACCTOSHUS KOMETHI.

Kpurtepuu oneHuBanus

OueHnka 5 craButcs 3a paboTy, BBIOJTHEHHYIO TIOJTHOCTHIO 0€3 OIMNOO0K B HEZ0YETOB.

Ouenka 4 craButrcs 3a paboTy, BBIIIOJHEHHYIO ITOJHOCTHIO, HO TIPH HAJIMYMHK B Hel He Oosiee ofHON HerpyOoi ommoKu u
OJTHOTO Hejlo4eTa, He OoJiee TpeX HeJJOYETOB.

Onenka 3 cTaBHUTCS, €CIM YYEHUK NPABUIFHO BBIIOJHWI HE MeHee 2/3 Bceil pabOThI WM JomycTHN He Oojiee OJHOM
rpy0oii ommOKkM M JBYX HENO4YeToB, He Oosee omHOW TpyOOil M OgHOM HerpyOol ommOKH, He Oojee Tpex HerpyobIx
OmKOOK, OHON HErpy0Ooil OIIMOKK U TpeX HEeOYETOB, IIPH HAJIMYUH YETHIPEX -IISITH HEJ0UETOB.

OneHka 2 CTaBUTCS, €CJIM YHCIIO OMIMOOK M HEJO0YETOB NPEBBICHIIO HOPMY JUIS OLEHKH 3 WM IPAaBWJIBHO BBITIOJHEHO
MeHee 2/3 Bceil paboTHI.
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IpakTnyeckas padora Ne3 «MaJibie Tesa ColHEUHON CHCTEMBbD»

1. 1. Acteponabl

Mauible MaHeThl, WIM aCTEPOHJIbI, B OCHOBHOM OOpaIarTcs Mexay opOutamu Mapca u
IOnuTepa 1 HEBOOPY)KEHHBIM TJ1a30M HEBUAUMBIL. [lepBas manas mianera Oputa oTkpbiTa B 1801 1.,
U 10 TPAJAHLIUU €€ HA3BaJH OJHUM U3 UMEH I'PEKO-PUMCKO Mudomoruu - [lepepotii. Bckope Obun
HaWJeHbl W JpYrue Majble IUTaHEeThl, HasBaHHBIC [lanrada, Becma v FOnona. C mpuMeHEHHEM
dororpaduu cramm OTKpbIBaTh Bee Ooiee crnadbie actepou ibl. B HacTosmee BpemMsi H3BECTHO Ooiee
3000 actepounoB. Ha npoTspkeHMH MUJUIMAPAOB JIET aCTEPOUIbI BPeMsI OT BpEMEHU CTaJIKMBAIOTCS
Ipyr ¢ apyroM. Ha 3Ty MbICTb HaBOAMT TO, YTO PsAJ acTEPOMIOB MMEET HE IIapooOpasHyio, a
HenpaBwibHyI0 (opmy. CymmapHas macca acTepou]ioB oleHHBaeTcs Bcero jmiib B 0,1 macchl
3emuiu.

Cawmplii sipkuid actepous - Becta He ObiBaeT sipue 6-i 3Be3aHON BenMUUHBL. CaMblii KPYITHBINA
actepoun - Llepepa. Ero muamerp okomo 800 kM, u 3a opOutoii Mapca naxke B CUJIbHEHIINE
TEJIECKOIbl Ha CTOJIb MAJIOM JHMCKE HHUYETO HelNb3sl paccMOoTpeTh. CaMble MENKHE U3 M3BECTHBIX
acTepOMIOB UMEIOT AMAMETPhI JHIb OKOJo KuioMerpa (puc. 56). KoneuHo, y acrepouoB HET
atmocepsl. Ha HeGe manble MIaHeThl BBITIIAIAT KaK 3Be3/bl, OTYET0 UX U Ha3BajM acTEPOUIAMH,
YTO B MEPEBOJIC C JPEBHEIPEUYCCKOro O3Ha4YaeT "3Be3701oa00Hbe". OHU 001a/1al0T XapaKTePHBIM
JUIsL TIJIAHEeT MeTJIe0Opa3HbIM IepeMmenieHneM Ha QoHe 3Be3Horo Heba. OpOUTBH HEKOTOPBIX
aCTEepPOUJ0B UMEIOT HEOObIYatHO OOJIBIINE SKCIEHTPUCUTETHI. BellecTBHE 3TOTO B IEPUTEINN OHU
noaxoat k Conuity 6mmke Mapca u 3emiu, a Hkap - 6nuxe, ueM Mepkypuit (puc. 57). B 1968 r.
Wxap npubnusmics kK 3emiie Ha paccrosiHue MeHee 10 MIIH. KHJIOMETPOB, HO €r0 HHUYTOKHOE
NPUTSDKEHUE HUKAKOTO BIUSHUS Ha 3eMJII0 He uMeno. Bpems oT BpemeHH OIM3KO MOIXOIAT K
3emiie ['epmec, DpoT u Apyrue Majble MJIaHEThI.

- - _ =

Puc. 56. Pazmep 001020 U3 HAUMEHbUIUX U3BECIHBIX ACMEPOUO08 8 cpasHeHuu co 30anuem MI'Y
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lepmen

Puc. 57. Opbumul nexomopsix acmepoudos ¢ OONLUWUM IKCYSHMPUCUMEMOM OpOUm

HoBbie acTepousibl OTKpBIBAIOT €XeroAaHo. [lepBOOTKphIBaTENb MMEET NpaBO Ha BBHIOOD
HA3BaHUS OTKPBITOH UM IIJIAHETHI, KOTOPOE 3aTeM YTBEPXKIAETCS MEXAYHAPOIHBIM KOMHUTETOM.
Yamie Bcero actepoujiaM MPUCBAaMBAIOT MMEHA U3BECTHBIX YUYEHBIX, T€pPOEB, ACATEICH MCKYCCTBA.
Tak, B 1978 r. ObLT OTKPBHIT acTepou]i, MOJYUUBIIUN MO3AHEEC UMS BopoHeenuss B 4eCTb aBTOpa
HACTOSIIETO YIeOHUKA.

2. 2. Boauabl 1 MeTEOPHUTHI

bonumom Ha3piBaeTcs TOBOJBHO PEIKOE SBJICHHE - JETSAIMIMNA MO HeOy OTHEHHBIN map (puc.
58). D10 siBIEHHE BBI3BIBACTCS BTOPKEHHEM B IUIOTHBIC CIIOM aTMOC(Epbl KPYIHBIX TBEPIbIX
YacTHI], Ha3bIBAGMBIX METCOPHBIMU Tenamu. JIBurasch B arMocdepe, dYacTHIla HarpeBaeTcs
BCJIE/ICTBUE TOPMOXKEHUS U BOKPYT Hee o0pa3yeTcs OOLIMpHas CBETALIasICsl 000104Ka, COCTOSILAs
U3 TopsYMX Ta3oB. Boiuabl 4acTO MMEIOT 3aMETHBIM YITIOBOW JuUamMeTp U OBIBAIOT BUIHBI JaXe
nueM. CyeBepHbIC JIIOAM TPUHUMAIM TaKUE OTHEHHBIE Iapbl 3a JETANIUX JPAKOHOB C
orHezplmameid mactbio. OT CHIBHOTO CONPOTUBJICHHS BO3JlyXa METEOPHOE TeNlO0 HEepeaKo
pacKaJibIBaeTCA U C TPOXOTOM BBHINAJACT HAa 3€MIIIO B BHJI€ OCKOJIKOB. OCTaTKU METEOPHBIX TEll,
yHaBlIME Ha 3eMIII0, Ha3bIBAIOTCSI METEOPUTAMU.

Puc. 58. Ilonem 6oauoa

MerteopHoe Teno, HMeINee HeOONbINNEe pa3Mephbl, HMHOTIA LEJIMKOM UCHapsercs B
atMocdepe 3emin. B OONBIIMHCTBE CiTydaeB €ro Macca 3a BpeMs IMOJIeTa CHIIBHO YMEHBIIAeTCs U
10 3eMIId J0JIETAI0T UMb OCTaTKH, OOBIYHO YCIIEBAIOIINE OCTHITh, KOT/Ia KOCMUYECKasi CKOPOCTh
yKe ToraiieHa CONpOTHUBJIEHUEM BO3ayXa. MHOrJa BhINIaaeT LEJIbId METEOPUTHBI N0XkAb. [Ipu
MOJIETE METEOPUTHI OIUIABIIAIOTCS M TOKPBIBAIOTCS 4YepHOM Kopoukod. OAMH Tako 'depHbIi
KaMeHb" B MeKke BlIeJIaH B CTEHY Xpama U CIIYKHUT IPEAMETOM PETUTHOZHOTO MOKJIOHEHUS.

M3BecTHBI TpU BUJA METEOPHUTOB: KaMEHHBIE, JKene3Hble (puc. 59) um kene3o-KaMeHHBIE.
NHorna mMeTeopuThl HAaXOMIT 4Yepe3 MHOTO JIeT mocie uxX mnajaeHus. OcoOeHHO MHOTO HalJIeHO
xkene3nblx MereoputoB. B CCCP meTeopHut - cOOCTBEHHOCTh TOCYAapCTBA U MOJJICKUT clade B
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Hay4yHble yUpexJeHHus ans u3ydeHus. [lo conmepikaHuio paJvOaKTUBHBIX 3JIEMEHTOB M CBHHIIA
OTIpeNIeNIAIOT BO3pacT MeTeopuToB. OH pa3inuyeH, HO caMble cTapble METEOPUTHI UMEIOT Bo3pacT 4,5
mipA. Jser. Hekoropele Hauboniee KpyNHbIE METEOPUTHI MPHU OOJBIION KpaTep U 00pas3yroT
METEOPUTHBIE KpaTephl, HamoMuHaroue JmyHHble. Camblii OoJbLIOW KpaTep U3 XOPOLIO
coxpanuBmuxcs Haxoautcss B Apuzone (CILIA) (puc. 60). Ero mmamerp 1200 M u riryouna 200 m.
DTOT Kparep BO3HUK, MO-BUauMomy, okoio 5000 ner nazan. HaiimeHsl creapl emie OONbIINX U
OoJsee TpeBHUX METECOPUTHBIX KpaTepoB. Bece MeTeopuThl - 310 usieHbl CONTHEYHOW CUCTEMBI.

e,
T . - s Y

Puc. 60. Apuzoncxuti memeopumnwlii Kpamep

Cyzast mo ToMy, 4TO OTKPBITO HEMaJl0 MEJIKUX acTepOMJIOB, MepeceKaIux opouty Mapca,
MO>XHO JIyMaTh, YTO METEOPHUTHI - 3TO OCKOJKHM TE€X acCTEPOHJIOB, KOTOPHIC MEpEceKaroT OpOUTy
3emun. CTpyKTypa HEKOTOPBIX METEOPUTOB CBUAETEIBCTBYET O TOM, UTO OHHU IIOJIBEPrajlCh
BBICOKMM TEMIEpaTypaM W [aBJICHUSIM M, CJIEJOBATEIbHO, MOIJIM CYIIECTBOBAThH B HEApPax
pa3pyLIMBIICHCS MIIAHETHI WM KPYITHOTO aCTEPOU/IA.

B cocraBe meTeopuTOB OOHApPYKEHO 3HAYMTENILHO MEHBINIEE YHCIO MHUHEpAJIOB, Ye€M B
36MHBIX TOPHBIX NOpOAax. DTO CBUAETEIBCTBYET O IMPUMHUTHUBHOM XapaKTepe METEOPUTHOTO
BemecTBa. OHAaKO MHOTHME MHUHEpaJbl, BXOJSIIME B COCTaB METEOPUTOB, HE BCTPEUAIOTCA HaA
3emuie. Hanpumep, KaMeHHbIE METEOPHUTHI COAEPKAT OKPYIJIbIE 3€pHA - XOHAPBI, XUMHUYECKUI
COCTaB KOTOPBIX MOYTH HAEHTHYEH ¢ cocTtaBoM CouHia. 10 Haubosee ApEeBHEE BEIIECTBO JAeT
CBeZICHHsI 0 HauaabHOM dTane GpopmupoBaHus miaHeT CONTHEYHON CUCTEMBI.

3. 3. Kometnbl. UX OTKpBITHE U IBUKEHHE

Haxozsce B mpoctpanctse Branu oT ConHIla, KOMEThl UMEIOT BHUJI OUY€Hb CIa0bIX, Pa3MbITHIX,
CBETJIBIX IIITEH, B LIEHTPE KOTOPBIX HaXOAUTCs A1p0. OUeHb SIPKUMH U "XBOCTATBHIMHU'" CTAHOBATCS
JUIIb T€ KOMEThI, KOTOPhIE MPOXOJAT cpaBHUTENbHO Onu3ko oT CosHua. Bua komets! ¢ 3emnn
3aBUCHUT TaKXe U OT PAcCTOSIHUS [0 Hee, YrJIoBOro paccrossHus ot ConHua, cBera JIyHbl U T. 1.
bonbimine kKomeTbl - TyMmMaHHblE OOpa30BaHMSI C JJIMHHBIM OJE€IHBIM XBOCTOM - CUHTAJIHCh
BECTHMKAMHU Pa3HbIX HecyacTui, BOWH u T. 1. Eme B 1910 . B apckoit Poccuu ciry>xunu MoseOHBI,
4TOOBI OTBECTH "0O0KMI THEB B 00pa3e KOMETHI".

Brniepssie . Hpl0TOH BBIYMCIHI OpOUTY KOMETHI U3 HAONIOJICHHI ee mepeMenieHns Ha GpoHe
3Be3] U yOeausics, YTO OHa, MOJ00HO MlaHeTaMm, ABuraitachk B COJTHEUHOM cuctemMe moj JAeiicTBreM
Tsrorenust ConHna. Ero coBpeMeHHUK, aHTIHiCKUN ydeHbld O. [anneti (1656-1742), BhranuciuB
OpOUTHl HECKOJIbKUX MOSBISBIIUXCS paHee KOMET, mpeanonoxui, uro B 1531, 1607 u 1682 rr.
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Habolanack OJlHA M Ta K€ KOMETa, MepUoJuveckd Bo3Bpaularomiascs K CONHIly, U BIIEpBbIC
npeznckasan ee mnosieieHue. B 1758 r (uepes 16 ner mocne cmeptu [amnes), kak u ObUIO
IpeJICKa3aHo, KOMeTa JIEHCTBUTENIBHO MOSBUIIACH U MOJIy4ria Ha3BaHue koMeTsl ["ames. B apenun
oHa yxonut 3a opouty Henrtyna (puc. 61) u uyepe3 75-76 yner BHOBb BO3BpalaeTcss K 3emie U
Counniy. B 1986 r. ona cHoBa nponuia Ha Kpatyaiiiem paccrosHuu ot Connua. Ha BcTpeuy ¢
KOMETOW BIIEPBbIC OBLIM HANpPaBICHBI ABTOMATHUYECKHUE MEKIUIAHETHBIC CTAHIIMH, CHAOKEHHBIC
pPa3IMYHON HAy4YHOU anmnapaTypou.

Komema I'annes (aneape 1986 2.). Buden uznom xeéocma noo gosoeticmguem coiHeunozo eéemPa ¢ macnumuom none Coanya.
(DPomoecpaghus nonyuena na gvicokoeoproi cmanyuu (6vicoma 2800 m) Kasaxckou o6cepsamopuu.)

Komera Tamness OTHOCHTCS K YHUCIY nepuoouueckux komem. Temnepb H3BECTHO MHOIO
KOPOTKOMIEPUOJUIECKUX KOMET C MEPUOJAaMH O0paIlleHUus OT Tpex (komema DHKe) IO NECATH JIeT.
Hx adenun nexar okono opOutsl FOmutepa. [IpubGmmkenue komer k 3emiie M MX Oymymuit
BUJMMBIH ITyTh 1O HEOY BBIYHUCISIOT 3apaHee ¢ OOJIBIION TOYHOCTHIO. Hapsiy ¢ 3THM ecTh KOMETHI,
JIBUTAIOLIMECS MO OY€Hb BBITAHYTHIM OpOUTaM ¢ OOJBIIUMH IEepUoJaMu oOparieHusi. Mel
NpUHUMAEeM MX OpOWTHI 32 Mapaboibl, XOTS B JEHCTBUTEIFHOCTH OHH, TO-BHAUMOMY, SIBIISTFOTCS
OYCHb BBITSHYTBIMHU 3JUIMIICAMH, HO Pa3lIM4MTh, 3TU KPUBBIE, 3HAs JIMIIb MaJblil OTPE30K MyTH
komeT BOym3u 3emiu v ColHIA, HeJIeTKO. BobIIMHCTBO KOMET HE MMEIOT XBOCTa W BUIHBI JIUIIb B
TEJIECKOTI.

Kaxnplif To/1 OSIBIISTIOTCST CBEICHUST 00 OTKPBITHH HECKOJBKAX HEM3BECTHBIX paHee KOMET,
KOTOpbIE MOJY4aloT Ha3BaHHWE MO (GaMuUIMKM OOHAPYKMBIIETO UX y4eHOro. B kaTamorm 3aHeceHO
OKOJIO THICSTYM HAOJFOTaBIIMXCST KOMET.

4. 4. ®uznyeckasi IPUPoOIAa KOMET

MaiieHbKO€ SIIpO JUaMETPOM B JIOJIHM KUIJIOMETpa SIBISETCS €AMHCTBEHHOM TBEpAOH 4acThiO
KOMETBI, 1 B HEM IPAaKTHYECKH COCPENOTOYEHA BCs €€ macca. Macca KOMeT KpailHe mala U
HUCKOJIbKO HE BJIMSET Ha JBMD)KEHHUE IulaHeT. [ImaHeTsl ke Mpou3BOAAT OOJIbLINE BO3MYILEHHUS B
JIBIDKEHUHM KOMET.
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SImpo KOMETHI, O-BUIAMMOMY, COCTOUT M3 CMECH IBUIMHOK, TBEPABIX KYCOYKOB BEUIECTBA U
3aMep3IInX ra3oB, TAaKWX, KaK YIJEKUCIBIA ra3, aMMuak, MeraH. [Ipu mpuOImKeHuN KOMETHI K
CoJyiHIly SIpO TIPOTPEBAETCSl W W3 HEro BBIACISAIOTCS Ta3bl M IbUIb. OHHM CO3IIAIOT Ta30BYIO
060.]10qu - TOJIOBY KOMCTHI. Taz u IIbLJIb, BXOAAIIIMEC B COCTAaB I'OJIOBBI, IIO[] IIGfICTBPICM JaBJICHUA
COJTHEYHOTO W3JIYYCHUSI M KOPIYCKYJSIPHBIX TIOTOKOB 0Opa3ylOT XBOCT KOMETBHI, BCer/a
HaIlpaBJIEHHBIN B CTOPOHY, TPOTUBOMNOI0KHYI0 ComHIty (puc. 62).

Puc. 62. Xeocm komemwr pacmem c npubaudxcenuem ee k Coanyy u 6cecoa nanpagner om Connya
Yem OamxKe K COJIHIIy noaAxoauT KoMETa, TCM OHa ApYC U TEM AJIMHHEC €€ XBOCT BCJIICACTBUC
0OOMIBIIETO €€ O6Hy‘lCHI/IH U MHTCHCHUBHOI'O BBIACJIICHUA I'a30B. IIame BCCro OH HpHMOﬁ, TOHKHﬁ,
CTpyHYaTbiif. ¥ OONBIIMX M SPKUX KOMET MHOTJAa HaONIOMaeTcs IMPOKWH, U3O0THYTHIH BEEpOM
xBocT (puc. 63). HekoTtopble XBOCTBI JOCTUTAIOT B JUIMHY paccTosiHus oT 3emau a0 ConHua, a
rojioBa komeTsl - pazmepoB Counnia. C o ynanenuem ot CoiHIIa BUJ U SIPKOCTh KOMETHI MEHSIOTCS
B O6paTHOM MopAAKE U KOMCTA MCUC3AaCT U3 BUJd, JOCTUT'HYB Op6I/ITBI IOHI/ITepa.

- e
>

Puc. 63. Cbomoepaqbugl KoMembl Mpkoca 1957 2.

CriekTp TOJOBBI M XBOCTa KOMETHl HMMEET OOBIYHO SIPKHE IOJIOCHI. AHAIU3 CHEKTpa
MIOKa3bIBAET, YTO T'OJIOBAa KOMETHI COCTOMT B OCHOBHOM U3 MApOB yIiIepo/a M IIHaHa, a B COCTAaBE €
XBOCTa UMEIOTCS MOHM30BaHHBbIE MOJeKyibl okcuaa yriepoaa (II) (yrapnoro raza). Cnektp sapa
KOMETHI SIBIIIETCSI KOMMEH COJHEYHOTO CIEKTpa, T. €. SIAPO CBETHTCS OTPAKEHHBIM COJTHEYHBIM
cBETOM. ['0J10Ba M XBOCT CBETATCS XOJIOIHBIM CBETOM, IOTJIONIAS U 3aTE€M MEepPeH3IIydasi COTHEUHYIO
SHEepruto (3To pazHOBUAHOCTH (uryopecueHiuu). Ha paccrosuun 3emnu ot ConHua KoMmera He
ropsiuee, 4em 3emJIsl.

Beinatomuiics pycckuit  yaeneii ®d. A. bpemuxun (1831-1904) paspaboran cmocob
OTlpeNieNieHusl 10 KpUBU3HE XBOCTA CHJIbI, JeicTByromed Ha ero vactuipl. OH YCTaHOBUII
KJIaccU(UKAIMI0 KOMETHBIX XBOCTOB W OOBSCHHII Psiji HAONIONAEMBIX B HUX SIBJICHWH Ha OCHOBE
3aKOHOB MEXaHUKU U (U3uKU. B mocienHue rofpl crano sCHO, YTO IBM)KEHHE TI'a30B B MPSIMBIX
XBOCTaX W W3JIOMBI BBI3BAHBI B3aWMOJICHCTBHEM HWOHW30BAaHHBIX MOJIEKYJl Ta30B XBOCTAa C
HaJIETAIOIMM HAa HUX MOTOKOM YacTHI] (KOpIycKy:n), JeTsmux oT CojHIa, KOTOPBIA Ha3bIBalOT
COJTHEUHBIM BeTpoM. Bo3z/eiicTBrEe COTHEYHOTO BETpa Ha HOHBI KOMETHOTO XBOCTa MTPEBOCXOMIAT UX
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nputsbkeHue CoJHIEeM B ThICAYM pa3. YCWICHHE KOPOTKOBOIHOBOM pamvanuu ConHoa u
KOPIYCKYJISIPHBIX MIOTOKOB BBI3bIBAE€T BHE3AIHBIE BCIIBIIIKU IPKOCTH KOMET.

U B Haiie Bpemsi HHOT/Ia CpeId HaceJIeHUs! BHICKA3bIBAIOTCS OMACEHUsl, UTO 3eMJIsl CTOJIKHETCS
¢ xometoi. B 1910 r. 3emuis npoiuia ckBo3b XBOCT KOMETHI ['asuies, riie ecTb yrapHselid raz. OnaHaxo
€ro mpuMech B MPU3EMHOM BO3/yXe HE YAaIOCh OOHAPYKUTh, TaK KaK Ja’ke B FOJIOBE KOMETHI T'a3bl
Ype3BbIYAMHO pa3pekeHbl. CTOJKHOBEHHE 3e€MJIU C SIAPOM KOMEThl KpailHE MaJoBEpOsSITHOE
cobpiTie. Bo3mokHO, Takoe cTonkHOBeHHE Habmomamoch B 1908 r. kak magenue TyHrycckoro
Mereoputa. IIpy STOM Ha BBICOTE HECKOJbKHUX KHJIOMETPOB IMPOMU3O0IIENI MOIIHBINA B3pPHIB,

BO3ylIHas BOJIHA KOTOPOI'O IMOBaJIMJIAa JIEC HA OFpOMHOfI IJ1omaiau.
5.

6. 5. MeTeopbl 4 MeTeOpHbIe IOTOKHU

JlaBHO 3amMeudeHO, UTO sApa MEPUOAUYECKUX KOMET MCTOLIAIOTCS, C KaXIbIM 000pOTOM OHU
cBeTsTcs Bee ciabee. He pa3 Habmonanock JelieHne KOMETHBIX siIep Ha 4acTH. DTO pa3pyllIeHUE
MIPOU3BOIMIIN JINOO COJTHEUHBIE MPUIIUBBL, INOO CTOIKHOBEHHS C METEOPUTHBIMU Tenamu. Komera,
OTKpBITasi YEIICKUM y4eHbIM busnoii emie B 1772 r., HaOnroanach Mpy MOBTOPHBIX BO3BPAILEHHUIX
¢ ceMuieTHuUM nepuoaoM. B 1846 r. ee ampo pacnanoch, U OHa MpeBpaTuiach B JIBe claOble
KOMETHI, KoTophle mociie 1852 r. ne Habmoganucek. Korna B 1872 r., mo pacueram, UCUE3HYBIIIHE
KOMETHI JJOJDKHBI OBLITH MIPOUTH BOJIM3M 3emitr, Habromancs 1ok ap "magaromux 38e3n”. C tex mop
27 HOSIOpsT ITO SIBJICHHWE IOBTOPSETCS E€XKEroMHO, XOTS W MeHee 3(pdexTHo. Menkue TBepbie
YACTUYKU PacIaBIIErocs sifjpa ObIBIICH KOMEThl BuaIbl pacTsSHYyIUCHh BAOJIbL €€ OpOUTHI (puc. 64),
¥, Korja 3eMJisl IepecekaeT X MOTOK, OHU BJICTAIOT B €¢ aTMoc(hepy. DTH YaCTHYKH BBI3BIBAIOT B
aTMoc(epe sIBI€HHE METEOPOB U IMOJHOCTHIO pa3pylIaloTcs, He JoJieTas 10 3emun. M3BecteH psin
JIPYTUX METCOPHBIX MOTOKOB, IUPHUHA KOTOPHIX, KaK MPABUIIO, HEU3MEPUMO OOJIbIIIE, YEM pa3Mep
MOPOJUBIIUX UX JIEP KOMET.

Puc. 64. Cxema npespawenus pacnaoarnue2ocs 10pa Komemul 8 NOMoOK MemeopHbIX Yacmuy

C xometoii [anmnest cBsi3aHbI IBa METEOPHBIX MOTOKA, OJJUH U3 KOTOPBIX HAOIOIaeTCs B Mae,
JIPYTOM - B HOSIOpE.

®dororpadupys MyTh OJHOTO M TOTO XK€ METeopa Ha 3BE3JHOM Hebe, Kak OH MPOEIHpPYyeTcs
JUIs HaOmomarene, oTcTosnmx apyr ot apyra Ha 20-30 kM, ompenemnsitoT BBICOTY, Ha KOTOPOMH
nosiBUiIcs mMeTeop. Yaile Bcero MeTeopHbIe Tejla HAaUMHAIOT CBETUThCs Ha BbicoTe 100-120 kM u
MOJTHOCTHIO UCHApSIOTCs y)kKe Ha BbicoTe 80 kM. B mX cmekTpax BUIHBI SIpKHE JIMHUU JKeJe3a,
KaJIbLIMs, KpeMHUsI U Jp. M3ydeHue CIeKTpOB METEOpOB MO3BOJISIET YCTAHOBUTh XWMHMUYECKHI
COCTaB TBEPIBIX YACTHIl, TOKUHYBIIUX SAPO KOoMeThl. DoTorpadupys MojeT MeTeopa KaMepow,

36



00BEKTHB KOTOPOH MEPEKPHIBAECTCS BPALIAOIIUMCS 3aTBOPOM, MOJIYYArOT MPEPHIBUCTBINA Ciel, MO
KOTOPOMY MOYKHO OLIEHUTHh TOPMO>KEHHE METEOPA BO31yXOM.

Macca MeTeopHbIX Tel - NOpsiiIka MUJUIMTPAMMOB, a pasMep - 101 MILIMMeTpa. BeposTHo,
METEOPHBIE T€Ja - ITO MOPHUCTHIE YaCTUILIbI, 3aII0JIHEHHbIE KOMETHBIM JIbJOM, KOTOPBIM UcHapseTcs
HEPBbIM.

VY naercs onpenenuts U CKOPOCTb METEOPOB. MeTeopHbIe Tena, JOTOHAME 3eMIII0, UMEIOT
CKOpOCTH, C KOTOPBIMHU OHH BJIETAIOT B aTMOcdepy, He MeHee 1 km/c, a seTsiye HaBcTpedy 3emiie
- 10 60-70 xkm/c.

Ilooymaiime, nouemy MUHUMANbHAS U MAKCUMANbHASL CKOPOCIU 6CMPeEYU MEMEOPHbIX Mel C
3emnent umerom uMeHHO MaKue 3HAYeHUs.

PackaneHnHble Tra3bl, OCTaBIsI€Mble METEOPHBIM TEJIOM, O00pa3yloT CBETALIMHCA Ciel.
MeTteopHas yacTulla Ha CBOEM ITyTH MOHU3YeT Bo3ayX. Ciie]] U3 HOHU30BaHHOI'O BO3/lyXa OTPakaeT
PaIMOBOJIHBL. DTO MTO3BOJIWIO IPUMEHUTD U1 U3yYEHHsI METEOPOB PAIHOIO0KATOP.

Meteopbl MHOTIa KaXyTCSl BBUICTAIONIMMH M3 HEKOTOPOH oOsiacTh Ha HeOe, Ha3bIBaeMOM
paJuaHTOM METEOpPHOro Mnotoka (puc. 65). 910 3pdexT nepcnekrunsl. [lyTn MeTeopos, JIeTAILuX
[0 THapajuleJbHBIM HANpaBiICHUSIM, OyAydd NPOAODKEHBI, KaXyTCs CXOIALIMMUCS BIAIM, Kak
peJbChl XKene3Ho goporu. Paguant HaxonuTcst Ha HeOe B TOM HAIpaBJICHUH, OTKY/IA JIETST JaHHbIE
MeTeopHble Tena. Beskuil paaviaHT 3aHUMAET OINPEENIEHHOE IIOJIOKEHUE CPEelU CO3BE3IUil U
y4acTBYyeT B CyTOYHOM BpaieHuu HeOa. [lonoxeHnue paaguanTa onpenenser Ha3BaHHE METEOPHOTO
noroka. Hanpumep, mereopsl, Habmonarouuecs: 10-12 aBrycra, paguaHT KOTOPbIX HaXOAMTCS B
co3pe3auu Ilepcest, Ha3pIBalOTCS TEpCeHIaMH.

Puc. 65. Jlooicob memeopos uz paduanma. Ipghexm nepcnekmugol

3aganus:

1. Tlocne 3axoma ConHIla Ha 3amajge HaxoAWTCS KoMmeTa. Kak OTHOCHTENbHO TOpHU30HTA
HaIlpaBJIeH €€ XBOCT?

2. KakoBa Oosbiiast ock opOuTHI KOMeTHI ["anies, ecinu nepuoy ee oopamenus 76 ner?

3. Kak MO»kHO J0Ka3aTh, YTO AEHCTBUTEILHO 3BE3bI C HEOA HE MaLal0T?

4. bonun, 3amedeHHbld Ha paccTostHuU 0,5 KM OT HaOMIOmaTeNsl, UMEJI BUIUMBIN JTUCK BJIBOE
MeEHBIIIEe TYHHOTO. KakoB ObLT ero AecTBUTENbHBINA AHaMETP?

5. Moxer 11 KoMmeTa, TepHuoJuYecKr Bo3Bpamasich kK COJHIY, BEYHO COXPAHSATH CBOW BH]I

HEU3MEHHBIM?

Kpurtepnu onennBanus

Ouenka 5 craButcs 3a paboTy, BBIOJTHEHHYIO TIOTHOCTHIO 0€3 OIMNOO0K B HEZ0YETOB.

Ouenka 4 craButrcs 3a paboTy, BEIIIOJHEHHYIO ITOJHOCTHIO, HO MPH HAJIMYWHU B HEW He OoJiee 0JTHON HErpyOoil OmMOKH U
OJIHOTO Heslo4ueTa, He 6oJIee TpeX He0YeTOB.
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Onenka 3 cTaBHUTCS, €CIM YYCHUK NPABUILHO BBIIOJHWI HEe MeHee 2/3 Bceil paboOThl WM JomycTHs He Oojiee OIHOM
rpy0oit ommOKkM M JBYX Helo4yeToB, He Oosee omHOW Tpy0Ooil M omgHOW HerpyOo# ommOkH, He Ooyiee TpexX HerpyObIxX
omKOOK, OHON HErpy0oi OIMOKHU U TPEX HEIOYETOB, IIPH HATMYUH YETHIPEX-IISITH HEJ0YETOB.

OuneHka 2 CTaBUTCS, €CJIM YHCIIO OUIMOOK M HEJO0YETOB MPEBBICHIIO HOPMY JUIS OLEHKU 3 WM MPaBUIIBHO BBIIOJHEHO
MeHee 2/3 Bcelt paboThI.

IIpakTnyeckas padoraNed «PemieHue 3a1a4 Ha 3aKOH cMelleHnsi BuHa u 3aKoH
Credana-boabumana

1. UccnenoBanue cnektpa wusnydeHuss CoNHIA IOKA3bIBAET, YTO MAKCHMYyM CIIEKTpajIbHOMN

IUIOTHOCTH JHEPreTHYECKOW CBETUMOCTH COOTBETCTBYET JUIMHE BOMHBI A, ~5-107 M.

[Tpunumast ComHile 3a aOCOIIOTHO YEPHOE TEJIO ONPEACTUTh: a) IHEPreTUYECKYI0 CBETUMOCTh
Connna; 6) mOTOK SHepruu, usnydaemblii CoJHIIEM; B) MaccCy 3JEKTPOMAarHUTHBIX BOJIH,
n3nyyaemMblx COJIHLIEM 32 OJTHY CEKYHAY.

2. JlnvHa BOJIHBI, HA KOTOPYIO MPUXOIUTCS MAaKCUMYM HEPTUHU B CHIEKTPE U3ITy4eHUsS! aOCOIIOTHO
gepHoro tena A, = 0,58 Mxm. OnpenenuTh CHEKTPadbHYI0 IUIOTHOCTh €4 dHEPreTUYeCKOU
CBETUMOCTH, PaCCYMTAHHYIO HAa UHTepBase JUIMH BOJH 1) AA =1 M; 2) AA =1 HM, BOIU3H Ay,

3. Omnpenenuts Temneparypy ConHIla, eciii Ha 1 cM? MOBEpXHOCTH 3eMIH TIOCTYNaeT 3a 1 MuH 8
JIx sHEpruu.

4. TloToKk »HepruM, H3Iy4aeMOil U3 CMOTPOBOTO OKOINKa IUIaBWIbHOM meun, @ = 34 Br.
OnpenenuTh TeMIIEpaTypy TedH, €CIIM MIOMIAIb OTBEPCTHS S = 6 cM?,

5. KakoBa pomxHa OBITH TeMmIeparypa aOCOJIOTHO YEPHOTO Tejla, YTOOBl MaKCUMyM
CHEKTPAJIbHON TUIOTHOCTU HEPTeTUYECKOW CBETUMOCTH MPUXOIWICA Ha KPAaCHYIO TpaHUILY
BuuMoro crexrpa (7,6 - 107)? Ha ¢uonerosyro (3,8 - 107 m)?

6. B xakux 005acTsX CHeKTpa Jie)KaT JJIMHBI BOJIH, COOTBETCTBYIOIIHE MAaKCUMYyMY CIIEKTPabHON
IUIOTHOCTH 3HEPTreTUYECKOW CBETHMMOCTH, €CIIM MCTOYHHMKOM CBETa CIYXKUT: 1) coupaib
AIEKTPUUYECKON JTAMITOYKH (7T = 3000 K); 2) moBepxnocts Comnnua (7 = 6000 K); 3)
atomHas 6om6a B MomenT B3pbiBa (T = 107 K)? U3snyueHne cumTaTh GIM3KHM K U3TyYeHHIO
a0COJIIOTHO YEPHOTO Tea.

Kpurepuu ouennBanus

Ouenka 5 craBuTcs 32 pabOTy, BBIIIOJIHEHHYIO TIOJIHOCTBIO 0€3 OIMOOK 1 HEJOYETOB.

Ounenka 4 craButcsi 3a paOoTy, BBHINOJHEHHYIO MOJHOCTHIO, HO IPH HAJIWYMK B HEl He Ooyee omHOW HerpyOoin
OIIMOKY 1 OTHOTO HEeZ0UeTa, He OoJiee TPeX HeOUETOB.

OueHka 3 cTaBUTCS, €CIIM YYCHUK MPABUIILHO BBIMOIHKUI HE MeHee 2/3 Bcell paboThl WM JONMYCTHI He OoJiee OaHON
rpy0oii omuOKK M IBYyX HEJOUYETOB, HE Ooiee OJHOM rpyOoi u onHON Herpy0Ooi ommnbOku, He 6ojee Tpex HerpyobIx
OIMOO0K, OAHOM HETpyOOil OIMOKHM U TPEX HEAOUETOB, IPH HATHMYUH YEThIPEX -IIATH HEAOUETOB.

OueHka 2 CTaBUTCS, €CIIM YUCJIO OMIMOOK M HEJOYETOB MPEBBICUIIO HOPMY JUISL OLEHKH 3 WM NMPAaBHIBHO BBIITOJHEHO
MeHee 2/3 Bceit paboThl.

IIpakTnyeckas padoraNeS «OnpenesieHne CBETUMOCTH 3Be3/1»
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Lean padorsi: H3yueHne KiaccH(HKaLMH 3BE3/IHBIX CIEKTPOB, AHarpaMMbl
I'epuumpynra-Peccena, onpeaenenne cBeTuMOCTeil 38e31.

Ob6opyaosanue un nocodusi: IBM - coBmectumsiii komnsiorep tuna XT/AT
286 u BolLIE, ¢ MOHHTOPOM He Xyxke EGA 256 K, DOS Bepcun ne nuxke 3.0, naker
nporpaMmm ASTRONOM, actpoHomMuueckuii KaneHaaph (MOCTOAHHASA 4acTh), 1eJie-
BbI€ CIICKTPOrpaMMbl 3BE31.

Bonpocs! Kk fonycky:
1. I'apBapackas k1accH(pUKalus 3B€3/1HbIX CNIEKTPOB.
2. Jlnarpamma 'epunmpynra-Peccena.

OcroeHble m eopemuvecKkue ceeoeHun

Cnexmpaabhaa Kaiaccuukayus. 38e311bIe CIEKTPhl NO3BOMAIOT H3Y4aTh
(hH3MUECKHE XapaKTEPUCTHKH 3BE3/1 M CYANTh O MpoLeccax, MPOHCXOAAIHX B UX He-
Apax.

3Be3/bl MMEIOT HEMPEPLIBHIC CNEKTPLI, HA KOTOPLIE HAK/IAAbIBAIOTCS TEMHbIC
U APKHE CNEeKTpalbHble THHHUH. Painnuns cnexTpoB 3Be3] 3aKII04YAIOTCS B KOJIMYECT-
BC M MHTEHCHBHOCTH HaOMOJaeMbIX CMICKTPANbHLIX JTHHHUIA, a Takxke B pacrnpejesne-
HHH DJHEPTHUH B HENMPEPLIBHOM CIEKTPE.

Yacte ayueil, npoxoasimux uepes armMocdepy 3Be3/1bl, NOMIOMACTCS, MPHYEM
ITO MOIJIOIEHNE MOKET OBbITh HENPEpLIBHLIM, KOTJa ocnabasercs HeKOTOpLIii fonee
HJIM MEHEe MPOTSHKEHHBIN Y4aCTOK CMEKTpa, W H30MpaTeIbHbIM, KOT/a MOorIomanTcs
y3KHE Y4acTKH CIeKTpa.

CnexTps! GONBUIMHCTBA 3BE3/ YAAJI0Ch PACMONOAKHTL B BHJE MOCIEA0BaTE b
HOCTH, BJOJbL KOTOPOH JIMHHH OJHHX XHMHYECKHX JJIEMEHTOB MOCTENEHHO ocnade-
BAIOT, @ APYruxX — ycunusawores. Cxoansie Mekay cobo0i crnekTpbl 00beAHHAIOTCS B
CMeKTpajibHbIe Kiacchl. TOHKHE pa3nHyHsi MEXKIy HHMH MO3BONSIOT BLUICANTL MOJ-
KJIaCChl.

3Be3abl, MpUHAICKAIHE PAa3THYHBIM CMNEKTPAIbHLIM KIAccaM, OTIHYAlOTCH
CBOMMH TeMMepaTypaMu.

Ora knaccuukauns Obia BnepBbie npuMenena Ha [apsapackoii oGcepsaro-
pun B Hayane XX Beka. [lo3nuee 'apBapackas knaccuukauus A0M0OaHAIACh, BUAO-
M3MEHSJIACh H CErojiHA — ITO CI0JKHAs CXeMa C MHOYKECTBOM MHJIEKCOB M nojpasje-
noB. B pesyasrate paboThl rapapAckux actpoHomoB nossuwics “Karanor ['enpu
Jlpanepa”, coaepskaiuii criekTpaibHbie XapakTepucTuky 225 320 38e3a ceBepHOro U
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K0PKHOTO Mnojymapus Heba H BKIIOUAIOIIHI NPaKTHYeCKH BCe 3Be3/1bl 10 9 3B. BesH-
YHHBIL.

B l'apapjckoii knaccuukalnu crniekTpanbHble THIBI 0603Ha4YeHbl OYKBAMH
JaTHHCKOTO andasuTa

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

Kaace O. bonbiias HHTEHCHBHOCTD
yabTpaduoneToBoii 061acTH CBHACTEb-
CTBYeT O BbICOKOii Temmneparype. Cser
ITHX 3Be3] Kaxkercs roaybosarsim. Hau-
Oonee WHTEHCHBHBI JIHHHH HOHH30BaH-
HOTO renus M, MHOTOKPaTHO MOHH30BaH-
HBIX, YI/IEpoJa, KpeMHHs, a30Ta, KHCIIO-
poaa. Ecth cnaGbie tHHUM HEHTPaNLHOTO
renus ¥ Bogopoaa. Temneparypa ¢oto-
cepst - 30 000 K.

Kaace B. HanGoabiyio HHTEHCHBHOCTD
MMEIOT JIMHWH HelTpanbHoro reims. Xo-

l I I I lmg polo BHAHLI IMHHH BOAOpPOAA. L{Ber ro-
ol ] 3 §

—Kucaopoa nybosaro-0Oenstit. Temneparypa - 20 000
IL.LL&_ 4 K. Tunnunas 3se3na — Cnuka.
10 ' Knaace A. Jlunnu Boaopoaa A0CTHraloT
HaudonbiIeil MHTEHCHBHOCTH. XOpOILIO

" BH/IHBI JIMHHH MOHHM30BAHHOIO KasbLHA.

(@ Llpet Oenwiii. Temneparypa — 10 000 K.
Puc. 13 Tunuunsie 38e3a6t — Bera, Cupuyc.
CrekTphi

Knace F. Jluuun Bozmopoza ocnabesaior. YCHINBAIOTCS THHHH HOHH30BAHHLIX Me-

TA/UIOB (Kajablud, kene3a, Tutana). l{ser kenropatsiii. Temneparypa — 7 000 K.

Tunuunas 3se3na — [Ipounon.

Knace G. Ouenb HHTEHCHBHBI ITHHHH HOHH30BaHHOTrO Kaabuus. L{set xkentniii. Tem-

neparypa — 6 000 K. Tunuunas 3se3na — Conuue.

Knace K. ®uonerosslii konen ocnabieH, 4T0 CBHACTEALCTBYET O CHIBHOM YMEHb-

mwennn TteMmnepatypel. Liser kpacnoparseiii. Temnepatypa — 4 000 K. Tunmnunnie

3Be3/1bl — ApKTYp, AsibaedapaH.

Kaace M. Jlunuu merannos ocnabesaior. CriekTp nepeceyeH noiocaMu noriaoue-

HHS MOJEKY]l OKUCH TMTaHa M JAPYrHX MONEKYISPHLIX coeauHenuii. L[BeT kpacHbilii.

Temneparypa — 3 000 K. Tunuunas 3se3na — berensreiize (ansha Opuona).
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KPOMC OCHOBHBIX KJIQCCOB GCTb OTBETBJICHHA OT KiaaccoB G u K, OpcACTAaBIAAIOLIHC
co00ii 3Be3/ibl C aHOMANbLHLIM XHMHYECKHM COCTaBOM, OTIHYAIOLMMCS OT XHMHYe-
CKOro cocrasa OONBUIMHCTBA APYTUX 3BE31.

Knace C. Coaepaut yriepoansie 38e3/1bl. B cnekTpax BblieleHbl THHHN MOTJI0MIe-
HHS aTOMOB H I0JIOC MOTJIOLICHHA MOJIEKY] YIyIepoJa.

Kunace S. I{upkonuessie 38e31bl. BMecTo nonoc okucu TMTaHa NpHCYTCTBYIOT MOJI0-
Chbl OKHCH LIUPKOHHS.

B knaccax R u N 3aMeTHbI pasniuHbie MOJICKYISAPHLIE COAHHEHHS.

byksoii Q 0603Haual0TCA CNEKTPaIbHbIE KIacChl HOBBIX 3BE3/1.

byksoii P o0o3nauaiorcs cnekTpaibHbIe KJIacChl CHEKTPOB IUIaHETApHLIX TY-
MaHHOCTEI.

byksoii W o6o3naualores cnekTpsl 38e31 tina Bonsda-Paiie — ouens rops-
4He 3Be3/1bl, B CIIEKTPAX KOTOPLIX MHOTO YMHCCHOHHBIX JTHHHIA.

B cniextpax 38e31 WN BHHBI CIIEKTPA/IbHBIC IHHHH a30Ta.

B cnextpax 38e31 WC BHAHBI CieKTpaibHble THHUHK yriaepoaa. Temneparypsl
totocdep 3THX 3Be3a oveHsb Buicoku: o1 60 000 g0 100 000 K.

BHYTpH Ka0r0 CNEKTPanbHOro KIacca MOKHO YCTaHOBHTH MJIABHYIO MOCTe-
A0BaTEeALHOCTL MOJKIACCOB, TEpeXoAdlinX M3 oaxoro B apyroii. Kaxaslii knacce
(xpome O) nenmres Ha 10 noaknaccos, o6o3na4aeMsix uudpamu ot 0 10 9, KoTOpHIE
CTaBATCA nocje OYKBLL.

Crnexrpanshbiii knace O aenures Ha noaknacest ot 04 10 09,5.

Ilocne Takux oGo3Ha4deHHii CTaBATCA pa3HbIC 3HAYKH, €C/IM CNEKTp obnanaer
ocobenHocTamu. Ecam NpHCYTCTBYIOT IMHMCCHOHHBIE JIMHMH, CTaBUTCS OykBa e.
3Be3/bI-CBEPXTHIaHThl YacTO OTIHYAIOTCA MTYOOKHMH Y3KHMH JIHHHSIMH. ITO O0TMe-
yaercs Oykeoii ¢ (cF0). /lapnenue raza B Toii o6iacTy 3Be31HOI 000/104KH, rae 00-
pa3yloTcs CHEKTPa/bHbIC JTMHHH, BIMSET Ha uX wmpuny. [lpn manoii naotHocTH M
MaJIOM JIaBJICHHH CNEKTPaJbHbIC JIHHHH TOHKHE H Pe3KO OYepueHHbie. ITa 0coOeH-
HOCTb YKa3bIBACT HA BBICOKYIO CBETHMOCTD.

WUurtencuBHOCTL H30paHHLIX JIHHHI MOrJIOMEHNS MO3BOISET CYAHTh O CBETH-
MOCTH 3B€3/bl, #BJIAETCA OHA MMFAaHTOM MM KapaukoMm. B nepeom ciywae nepes
CHEKTPaIbHbIM KIACCOM CTaBMTCSA MHJCKC g (TUranT), BO BTOPOM — d (KapiuK).
Jlpyrue ocoGeHHOCTH, HETHIIHYHBIC JUIS JaHHOTO Kiacca obo3Hawalorcs OykBOii p
(pecular) — nekynspubie crnekTps (ASp).

OceBoe BpaleHne 3Be3 NMPHBOAMT K PACIIMPEHHI0 H Pa3MLIBAHHIO CIIEK-
TpanbHbIX JHHHI. [TodTOMY BBeaeHbl HHACKCH N — au(dy3HbIe THHEH, H § — pe3-
KHE IHHHH, OHU MHLIYTCA PAAOM € OOLIYHBIM CHMBOJIOM CIEKTPAILHOIO Kiacca.

CpaBHuBas cnekTporpaMMy 3Be3/1bl CO CTaHAAPTHBIMH 3BE3IHBIMH CIIEKTPAMH,
MOKHO YCTAHOBHUTD MOJIKIACC 3B€3/1bl M MPHOIHKEHHO OLEHHTE €€ TeMIeparTypy.

Paznuuus B AeTansx CNeKTPoOB OJHOrO M TOrO e MOoJKJIacca Mno3BoisioT oue-
HHTb CBETUMOCTH 3Be3l. Ceemumocmelo Ha3bIBACTCA MOTOK YHEPrHM, H3Ty4aeMblii
3Be3/10i1 110 BCEM HANpPaBICHHAM.

lg(L/L.) = 04 (Mc - M3),

41



rae Mc u M3 — abconioTneie 38e3/inbie Benmunnbl Connua u mo060ii 38e3/16 COOT-
BETCTBEHHO, a Lc u L3 — nx cBerumocTu. O0b14HO cBeTHMOCTL CONHIa NpHHHMAaET-
CS paBHOI €IMHMIIE W CBETUMOCTH 3B€3]] BBIPAKAIOTCA B €AMHHLAX CBETHMOCTH
Connua. Toraa:
gL, = 0.4 (Mc - M3).
AODCOMOTHYIO 3Be3/IHYIO BETHYHHY 3Be3/Ibl MOKHO HAHTH 110 (hopMmyJe.
M=m+5-Igr.

A eciii OHa H3BECTHA, MOKHO HaliTH PacCTOSHHUE 10 3BE3/bL.

m-M
5

Pasnocts mexay ¢ororpaduueckoil  BH3YaIbHON 3BE3AHBIMH BEIHYHHAMM
Ha3bIBaeTca nokazameiem yeema C.

C= m¢or - My, = M«bm B Msm-

Temnepatypa moxkeTt ObITh HaiiaeHa no (Gopmye:

7200"
S C+0" 64"

ITomumo I"apBapackoii knaccngukauun Obi1a pazpaboTana elle CneKkTpaibHas
KnaccuuKkanms 38e31 1o ceeruMoctaM. Ona naseiaercs Mepkckas knaccnpukaims
unn “knaccuduxanms MKK™ no umenu paspadorumkoB — Moprana, Kunana n
Konnbmana.

B oroii ki1accH(MKAaLHM OCTABIEHLI CMEK-
TpaibHble Kaacchl I'apBapackoii knaccHuka-
LMH, HO BBEJICHO MOHATHE O KJAacce CBeTHMO- 970 ™ }mxgmm

CTH, KOTOPblﬁ onpeaensercs no BHAY ¥ OTHO- e
CHTEILHOH HMHTEHCHBHOCTH HEKOTOPBIX W3- :
OpaHHBIX JUIS JTOH WENH CHCKTPAIbHLIX JIH-

Huii. Knacc cBEeTMMOCTH — 9TO XapakTepH-
CTHKA adCOMOTHON 3BE3/IHON BEIHYHHBL.

Ia — sapKHe CBePXTHraHThl (CBETHMOCTEL OKOJIO
10 000).

lab — npomeKyTOUYHbIE CBEPXTHIAHTEI.

Igr= +1

Ib — cnaObie cBepXruranTbl (CBETHMOCTH 5 L

000).

Il — SIpKHE THraHTBl. WO erndBifpa porllPepn ¥
Il — cnadsie (HOpManbHBIC) TUTAHTEL n B A7 @
IV — cyOrurantsi. CriekTpanssas KraccHpHKALIS

V — riaBHas nocjeAoBaTelbHOCTL (10 Crek- Puc.14
TpaJIbHOIO Knacca F — ruranTel, nocne — Kapjiuki Tua zp'am,a

VI — cyOKapamku. Iepyunpynea-Paccena
VlIla u VIIb — Gesnble Kapiauku.
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Huazpamma Iepyunpynza-Paccena. B 1905 rony Ditnap ['epumpysr u B
1910 roay I'enpu Paccen ycTaHOBHAM CYILECTBOBAHHE 3aBHCHMOCTH MEKIY BHIOM
CHEKTPa H CBETHMOCTLIO 3BE3]1.

ITa 3aBHCHMOCTL WLTIOCTpHpYeTcs rpaMKoM, MO OAHOH OCH KOTOPOro OT-
KJ1abIBACTCA CIIEKTPAILHLIH KJ1ace, 10 JApyroi — adcomoTHas 38e3/1Has BEJIHYHHA.
OTa auarpaMma Ha3bIBaeTCS OUASPAMMOLL CHEKMP-C6emuUMOCms Uil OUALPAMMOL
l'epywunpynea-Paccena.

[Tonoxenme kaxkaoil 3Be31bl HAa AMarpamMme omnpejaensercs ee (pusnyeckoii
npupoaoii u craaueii ssomounn. [losromy Ha auarpamme 3anedarieHa BCS HCTOPHS
paccMaTpHBaeMoii CHCTEMBI 3BE3/1.

JluarpaMma no3BosieT BbIACINTL Pa3H4YHbIC IPYINbI 3Be31, 00beAHHEHHBIE
o0IMMH (PM3HYECKUMH CBOHCTBAMH, M YCTAHOBHTHL 3aBHCHMOCTb M@Ky HEKOTOPbI-
MH UX (pH3HYECKHMH XapakTepHcTHKaMH. C MOMOIIBIO AHarpaMMbl MOKHO HCCIEI0-
BaTh XMMHYECKHIi COCTAB H IBOIOLHIO 3BE3/1.

Bepxnas wacTh AMarpaMMbl COOTBETCTBYET 3Be3JaM OOBIIOH CBETHMOCTH,
KOTOPBIE NPH AaHHOM 3HAYEHHH TEMIEPaTyphl OTIHYAIOTCA OOABLIIHMH pa3MepaMH.
3aeck pacnonaralOTCs rUraHThl H CBEPXTHIaHThL.

Huokuag wacTs AMarpaMMsl 3aHATa 3B€3/1aMH MaJ1oif CBETUMOCTH. 371€Ch HaXo-
JATCH KapJIMKH.

B neBoii yactn pacnonaraioTcs ropsuue 38e3/ibl 60Jee paHHHX CMNEKTPaibHbIX
KJ1aCCOB, a B NpaBoii — 0oJ1ee X0JI0AHbIE 3BE3/1bl, COOTBETCTBYIONIHE BoJIee NO3AHHM
CNEKTpPalbHLIM K1accaMm.

Jluaronans uaymas cnesa BHH3 HanpaBo, Ha3blBaeTCs [JIaBHOI MocieaoBa-
TeNLHOCTLIO. B0NIb HEe pacrnoiokeHbl 3Be3/1bl, HAUNHAA OT CaMbIX FOPAYHX /10 HaH-
fosee X0IOAHBIX.

Odpazey 3a0anuit

1. Knaccuduuuposats chororpadmpoBaHHbIe IIENEBbIM CIEKTporpagoM mnpeuso-
JKEHHBIE CIIEKTPbI 3BE3/1.
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2. BblMUCINTE paccTosHUE, aDCONIOTHYIO BU3YaIbHYIO H (hoTorpaduyeckyro Beiu-
YUHY NPEUIOKEHHBIX 383/ 110 (hopMyJiaMm, NPUBEJACHHBIM B ONUCAHHU.

3. Haiitn 3na4eHus abCOMOTHOMN 3BE3/IHON BENMYHHBI U CBETUMOCTH TNPEIIOKEH-
HBIX 3Be3]1 C NOMOMILI0 nporpaMmHoro nakera ASTRONOM.

4. H3yuurs nonozkeHne TUX 3Be3] Ha auarpamme ['epumnpynra-Paccena, onpeae-
JIUTh, K KAKUM KJIacCaM CBETHMOCTH OHH OTHOCSTCS.

5. Ilepeiitu k auarpamme “‘cnekTp-macca’”, HailiTH 3Ha4YeHHE MaccChl, pajuyca H
MIOTHOCTH.

6. Ilonp3ysck HUKENPUBEICHHOI Tad/mLel, NOCTPOUTL rpaduK 3aBUCUMOCTH MEX-
Ay MoKasaTtelleM LBeTa M TeMIepaTypoil 3Be3/l, yKa3aB Ha TOM ke rpaduke oc-
HOBHbIE CIIEKTPAJIbHBIE KJIACCHI.

IIkana 3¢ PeKTHBHBLIX TEeMIepaTyp 38e31

Cnekr | Ilokasarens D¢ pexTuBHas Temreparypa
p 1BeTa

05 - 0,45 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°
| + 0,45 6 500°
GO + 0,57 6 000°
G5 + 0,70 5 400°
KO0 + 0,84 4 700°
K5 + 1,11 4 000°
MO + 1,39 3 300°
M5 +1, 61 600°

7. Tlo nony4yeHHO# B npeAblAyLIEM 3aJaHUH 3aBUCHUMOCTHU OINpPEAEIUTh IOKa3aTellb
LBETa M BLIYMCIUTL aOCONIOTHYIO BUAMMYIO U (poTorpaduueckyro 3BE3HYI0 Be-
JHYHHY NPEJIOKEHHOMN 3Be3/Ibl.

Kpurepnu onennBanns

Omnenka 5 craBuTcs 32 paboTy, BBIIIOJIHEHHYIO TIOJIHOCTHIO €3 OIIMOOK 1 HEJJOYETOB.

Onenka 4 craButcs 3a paboTy, BBIIOJIHEHHYIO TOJIHOCTBIO, HO TIPH HAJWYMHU B HEil He OoJiee 0HOM HerpyOoi OnIMOKH 1
OJTHOTO Hejlo4era, He Ooiee TpeX HeJJOYETOB.

OneHka 3 cTaBHUTCS, €CIM YYEHUK NPABUIFHO BBIIOJHWI HE MeHee 2/3 Bceil paboOThl WM JOmMycTHN He Oojiee OJHOM
rpy0oii ommOKkM M JBYX HENO4YeToB, He Oosee omHOW TpyOoil M ofHOW HerpyOoi ommuOKH, He Oojee Tpex HerpyobIx
omnOOoK, 0HOI HerpyOoi OIIMOKK U TPEX HEJOUETOB, P HAIMYMHU YETHIPEX -TIATH HEAO0UETOB.

OueHka 2 CTaBUTCS, €CJIM YUCIO OMMOOK M HEZOYETOB NPEBBICHIO HOPMY UM OLEHKH 3 WIHM NPABHWILHO BBIIOJIHEHO
MeHee 2/3 Bceil paOoThI.

IIpakTuyeckasi pa6oraNe6 «IBosonus Beesennoii. 3axkon Xaoo6.1a»
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3akoH Xabbma — ¢uzuko-marematudeckas (opmysa, JoKa3bIBarolas, 4To Hama BceneHHas
MOCTOSIHHO pacmupsieTcs. [Ipuuem pacmmpeHue KOCMUYECKOTO MPOCTPAHCTBA, B KOTOPOM HAXOJMUTCS
W Hallla TajakTHKa MIICUHBIH TyTh, XapaKTepU3yeTCsl OAHOPOIHOCTIO U u3oTpomnueii. To ecth, Hama
Bcenennas pacmupsiercss OJMHAKOBO BO Bcex HampaBieHusx. PopmynupoBka 3akoHa Xa0bia
JIOKa3bIBACT W OIMMUCHIBACT HE TOJILKO TEOPHUIO paciiupeHue BceneHHO#, HO W TIIaBHYIO HICHO ee
IIPOUCXO0XKACHUS — TEOPUIO bosbIIOro B3phIBa.
Haubomee wdacTto B HaydHOW JUTeparype 3akoH XaO0ma BcTpeyaeTcs IO CICIYFOIIEH
dbopmynuposkoii: v=HO*r. B stoit popmyne v o3HauaeT ckopocth ramaktuku, HO — xoaddunueHt
MPONOPIIMOHAILHOCTH, KOTOPBIH CBS3BIBAET PACCTOSIHHE OT 3eMJIM J0 KOCMHUYECKOTO O0OBEKTa CO
CKOPOCTBIO ero ynanenus (3ToT kod(ddumument eme HaszpiBaoT «llocrostHHONW XaObmay), r
paccTosiHUE JI0 TAJIAKTUKH.
B HekoTOphIX MCTOUHMKAX BcTpeyaercs apyras (popmynupoBka 3akoHa Xabb6ma: cz=HO*r. 3gech ¢
BBICTYIIA€T, KaK CKOPOCTh CBETa, a Z CHUMBOJH3HPYET COOOH KpacHOE CMEIICHHE — CIBUT
CIIEKTPAJIbHBIX JIMHUMA XMMHYECKHX 3JIEMEHTOB B JUIMHHOBOJHOBYIO KPAaCHYKO CTOPOHY CHEKTpA IO
Mepe WX ypaneHus. B (usmko-Teopermyeckoil ymrTepaType MOXHO OOHapyXUTh W JIpyrue
(dbopMyIMpoBKH HaHHOTO 3akoHa. OJHAKO OT pa3sHOCTH (POPMYIMPOBOK CyTh 3akoHa XaOOna He
MEHSIETCS, @ €ro CyTh 3aKJII0YaeTCs B OINUCAaHMM TOro (akTa, yTo Hamia BcereHHasHENpephIBHO
pacmrpsCTCs BO BCCX HAITPABJICHHUAX.

Bamuwow paspus |

|

Mocrossines
TEMHON SHEPTMM

3
E
2
5
2

Hocromyee spems

[TpeanocelIKoi K OTKPBITHIO 3aKOHa Xa00:1a ObLT LEeTbli PsiJl aCTPOHOMHYECKHX HAOII0AeHUH.
Tak, B 1913 rony amepuxanckuii actpo¢usuxk Beitn Craiinep oOHapyxui, 4To TyMaHHOCTb
AHZIpOMEIbI U HECKOJBKO JPYTUX OrPOMHBIX KOCMHMYECKMX OOBEKTOB JBHXKYTCS C OOJBIION
CKOpPOCTbI0, OTHOCUTENIBHO COJHEUHOM CUCTEMBI. DTO J1aj0 YYEHOMY OCHOBAHME IPEANOJI0KUTh, YTO
TYMaHHOCTh — 3TO0 He (OpMHUpYIOIIMECS B Halllell TaJlakTUKe IIJIaHETapHble CUCTEMBI, a
3apOoXKJIaoNIMecs 3BE3/lbl, KOTOPbIE HAXOAATCA 3a IMpeleiaMyd Halled TranakThkd. JlanmbHeilmee
HaOJI0ICHNE 32 TYMaHHOCTSIMHU IOKa3ajlo, YTO OHM HE TOJIBKO SIBJISIFOTCS IPYTMMH TajlaKTUYECKUMHU
MHUpaMH, HO U TOCTOSIHHO YHAJISIOTCS OT Hac. JDTOT (akT Aajl BO3MOKHOCTH aCTPOHOMHMUYECKOMY
COOOIIECTBY MPEANOI0KHUTh, 4TO BeeneHHas MOCTOSHHO PaCHIMPSETCA.

B 1927 rony Genbruiickuil yueHsiii-actpoHoM Kopx JleMeTp sKcriepuMeHTaIbHO YCTaHOBUI,
4TO TraJIaKTUKHU BO BeeneHHoN ynansioTes Ipyr oT Apyra B KOCMUYeCKOM IpocTpaHcTBe. B 1929 rony
aMepuKaHCKUH ydeHblt DnBuH Xa006s npu noMomu 254-caHTUMETPOBOTO TEJIECKOINa YCTaHOBHII, YTO
Bcenennas pacmupsieTcsi U TalakTUKM B KOCMHYECKOM IPOCTPAHCTBE YIAISAIOTCSA IpYr OT Apyra.
Ucnions3ys cBou HabmoneHus, DABUH Xa0b0s chopmMynupoBan MaTeMaTHYECKyIO0 GopMyITy, KOTOpast
[0 CErOAHSIIHMN JIEHb TOYHO OIMCBHIBAET IPHUHLMII paclIMpeHus BcelleHHO#, u MMeeT OrpomMHOe
3HaYeHHE, KaK JJIsl TEOPETUUYECKOM, TaK U MPAKTHUECKON aCTPOHOMUH.
3akoH Xa06na: MpUMEHEHUE U 3HAaYEeHUE JUIsl aCTPOHOMHHU
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Opoironust BeenenHon

3akona XaO0Oia WMeeT OrpoOMHOE 3HA4YeHHE JUI acCTPOHOMHH. Ero MmHMpPOKO HPUMEHSIOT
COBPEMEHHBIC YYEHBIC B PaMKaxX CO3/IaHUSl Pa3IMYHBIX HAYYHBIX TEOPUM, a TaKKe MPHU HAOIIOJACHUU
KOCMHYECKHX 00BEKTOB.

['maBHOe 3HaueHWe 3akoHa XabOna JUIs acTPOHOMHUHU 3aKIO4YaeTcs B TOM, UYTO OH
MOATBEPIKIAET MOCTyaT: Beenennast moctosiHHo pacuupsiercs. Bmecte ¢ aTum 3akon Xab0:1a CiryKuT
JOTIOJITHUTEIBHBIM MOATBEPKAECHUEM TEOpUU bBoJbIIOro B3pbIBa, BEllb, KaK CUMTAIOT COBPEMEHHBIE
Y4EHbIEC, UMEHHO bOJIBIION B3PBIB IMOCITYKUJI TOJTYKOM JJI pAaCUIMPEHMS «MaTepun» BeeneHHon.
3akon Xa00ma MO3BONMI BBICHUTH Takke, uTo BcereHHas pacumupsieTcs BO BCEX HANpaBICHHSX
OJMHAKOBO. B Kakoil TOYke KOCMHYECKOTO MPOCTPAHCTBA HE OKaszayics Obl HaOIIONaTeNb, €CIH OH
MIOCMOTPUT BOKPYT ce€0sl, OH 3aMETUT, YTO BCE OOBEKTHI BOKPYT HETO OJJUHAKOBO OT HETO YAAJSIOTCA.
Haubonee ygauHo 3TOT (akT MOXKHO BBIpa3uTh nuTaToi ¢uiocoda Hukonas Kyzanckoro, KoTopsrit
emte B XV Beke ckazan: «JIrobas Touka ecTb LeHTp bearpannunoii BeenenHoi».

[Ipn nmomomm 3akoHa Xab0ja COBpPEMEHHBIE ACTPOHOMBI MOTYT C BBICOKOH J0J€il BepOsSTHOCTU
MPOCUNTHIBATh TOJOXKEHUE TaJaKTHK M CKOIUIGHWH TajakTHK B OyaymeM. TodyHO Tak ke C ero
MIOMOUIBI0 MOXXHO BBIUHCIUTH NPEANOJIOKUTEIBHOE MECTOPACIIONOKEHUE JH000ro 00beKTa B
KOCMHUYECKOM IIPOCTPAHCTBE, CIIYCTS ONPEACIEHHOE KOJIMYECTBO BPEMEHH.

HNHuTepecHbie (paKkThI

1. Benuunna, obpaTHas mocTossHHOW XaO0ma, paBHa mpumepHo 13,78 Muianumapiam ser. Ota
BEJIMYMHA YKa3bIBa€T Ha TO, CKOJIBKO BPEMEHH MPOILJIO C MOMEHTa Hauyaja paclliupeHus
BcenenHol, a 3Ha4UNT, BIIOJHE BEPOSTHO YKA3bIBAET U HA €€ BO3PacT.

2. Haubonee wacto 3akoH XaOOiia WCIONB3YIOT JJIsi ONPEACICHUS TOYHBIX PACCTOSHUU O
00BEKTOB B KOCMUYECKOM IPOCTPAHCTBE.

3. 3akoH Xa00ia onpenenseT yaajJeHHue OT HAC JAJIeKUX TaTakTHK. UTo KacaeTcs OJmKanuImx K
HaM TaJlaKTHK, TO 31ECh €ro JEHCTBUE HE TaK SIPKO BbIpaKEHO. CBSA3aHO 3TO C TEM, YTO ITH
raJJakTUKH TTOMHUMO CKOPOCTH, CBSI3aHHOW C pacimiupeHueMm BcenenHoii, oOmanaior eme u
cBOeH COOCTBEHHOH CKOpPOCThIO. B CBSI3M ¢ 3TUM OHM MOTYT, KaK yAaIsATbCA OT HAC, TaK U
npuOmKatbest K HaMm. Ho, B o6miem u 1ie1oM 3akoH Xa00:1a akTyalIeH I BCeX KOCMHUYECKUX
00BEKTOB BO BeeneHHoi.

3ananus

Yactb A. OTBETUTH HA BONPOCHI:

1. Actepounibl — 310

2. YraBmie Ha 3eMITI0 KOCMHYECKHUE TeJla Ha3bIBAIOT

3. XBOCT KOMETBI COCTOUT H3:

4. [To MHEHHIO YUYEHBIX, MTOSIC ACTEPOUJIOB — 3TO KyCKH HECPOPMHUPOBABILIECHCS TJIAHETHI:
5. I1na3MeHHBIN XBOCT KOMETHI HalpaBJIeH:
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6. Koga Menkue kaMenky ¥ MECYNHKHU BJIETAIOT B aTMOoc(epy 3eMIIH ¢ OTPOMHBIMH CKOPOCTSAMH,
BO3HUKAIOT:

7. Camblii 00JIBIIION U3BECTHBIM METCOPHT:

A. Tynrycckuii; b. 'o6a; B. YensOunckuii; I'. ['ames.

Yacrts b. Boi0epuTe HOMepa BepHBIX YTBePKICHUHH.

AcTepousbl — 3TO KPYIIHBIE 3BE3/IbI.

BosbmMHCTBO acTepouI0B ABIXKYTCA MEXy opouTamu mianer Mapca u FOnurepa.
KomMeTsl cocTosT U3 siapa, TOJIOBBI U XBOCTA.

Camas uzBectHas kometa — Llepepa.

MeTteopuTsl — ynaBine Ha 3eMIK0 KOCMUYECKHE Tea.

B nepeBojie ¢ rpedeckoro sA3blKka METEOPUTHI - 3TO «IIAPSLIUE B BOAEH.

VY oaHO U TOM k€ KOMEThI HE MOXKET ObITh HECKOJIbKO XBOCTOB.

Ilo CBOEMY COCTaBy METCOPUTEI MOT'YT OBITH KaK KaMCHHBIMU, TaK H KCJIIC3HBIMU.

PN~ LNE

Kpurepuu oneHuBaHus

OneHka 5 cTaBUTCs 32 pabOTY, BBITOJIHECHHYIO ITOJTHOCTHIO 03 OMIMOOK U HEJOYCTOB.

Ouenka 4 craButcs 32 paboTy, BHINOJIHEHHYIO HOJHOCTBIO, HO TP HAJIMYMU B Hell He Oojiee 0JIHOI Herpy0oil ommnoKy 1
OJTHOTO Hello4era, He OoJiee TpeX HeJJO4YETOB.

Onenka 3 cTaBHUTCS, €CJIM YYCHUK MPABUILHO BBINOJIHWI He MeHee 2/3 Bceil paOOTHI WM JOIYCTHII He OoJiee OJHOM
rpy0oii OomMOKM W JBYX HEIOYETOB, HE Oojiee ONHOW rpy0Ooil W OIHOW HEerpyOoil omiubku, HEe 06ojice TPeX HErpyObIX
OIKOOK, OHOW HErpy0oil OIMOKK U TPEeX HEIOYETOB, IPH HAJIMYUH YEThIPEX -IISITH HEJ0YETOB.

OneHka 2 CTaBUTCS, €CJIM YHCIIO OUIMOOK M HEJO0YETOB MPEBBICKIIO HOPMY JUIS OLEHKU 3 WM MPaBUIILHO BBINOJHEHO
MeHee 2/3 Bceil padoTHL.

IpakTnyeckas padoraNe7 «UepHble AbIPbI, MX NPUPOIA U ONIACHOCTb)»
Uepnsie abipel (puc. 1) - oguMH W3 caMbIX HEOOBIKHOBEHHBIX OOBEKTOB, MPEICKA3BIBAEMBIX
oO01eit Teoprel OTHOCHTEIILHOCTH DWHINTEHHA.

Puc. 1 — YepHnas npipa
VYV depHBIX ABIp MHTEpPECHAass UCTOPHS, MOCKOJIbKY OHHU MPENOAHECIH TEOPETUKAM HEeMaso
CIOPITPU30B, MPUBEIINX K JyUIIEMy TTOHUMAaHHUIO MPUPOJIBI TPOCTpaHCcTBa-BpeMeHn. CaMoi 00JbIoi
YepHOU JbpIpoil BO BceneHHO# sBnsieTCss YepHasl AbIpa, pacnoyiokeHHas B LeHTpe ranaktuku NGG
1277 B co3Be3quu Ilepces, Haxoasmascs Ha PacCTOSHUM 228 MHIUIMOHOB CBETOBBIX JIET OT 3€MIIH.
UYepHbie ABIPHI HACTOJIBKO MACCHBHBI, UTO WX BTOPast KOCMUYECKasi CKOPOCTh OBICTpEe, YeM CKOPOCTh
CBeETa.

Yro Takoe yepHas JpIpa U Kak OHa o0paszyeTcs
YépHas apIpa — 3T0 001aCTh B IPOCTPAHCTBE-BPEMEHH, TPABUTAIIMIOHHOE MPUTSKEHHE KOTOPOil
HACTOJIBKO BEJIMKO, YTO MOKUHYTh €€ He MOTYT Ja)Ke OOBEKTHI, ABMXKYIIHECS CO CKOPOCTBhIO CBETa, B
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TOM YHCJIE KBAaHThI CaMOro CBeTa. ['paHuIla 3TOW 00JIaCTH HA3BIBACTCSI TOPU3OHTOM COOBITHM, a €&
XapaKTEepHBIN pa3Mep - TpaBUTALIMOHHBIM paainycoM (puc. 2).

Poronnas chepa
Beaas panipa

I'opusonr coOBITIHI

Puc. 2 — Ctpoenuie 4epHO IbIPBI

B koHIe XH3HM 3Be€3[a MOXKET HAuaThb CXKUMAThCS K LIEHTPY 3a CUYET MOTEPU BHYTPEHHEr O
nasnenus. IIpu sToM mepeiins ompexaeneHHyro rpaHuny - paguyc lIBapummuibpia, ee MIOTHOCTh
CTaHET HACTOJIbKO BEJIMKA, YTO OHA MPOJOJIKHUT CKATHUE U €ro YK€ HUYEro HE CMOKET OCTaHOBUTH. B
pe3yibTare Noiay4aercss 0ObEKT ¢ OrPOMHON Maccoil M MJIOTHOCTBIO T. €. YepHas Jblpa. Ha3biBaeTcs
"yepHoil", T. K. BTOpasi KOCMUYECKasi CKOPOCTh Y IIOBEPXHOCTH MPEBBIIIAET CKOPOCTh CBETA.

YepHble IbIpbl MOTYT OOPa30BBIBATHCSA B pe3yibTaTe acTpO(U3NYECKUX IMPOLECCOB, KOrjaa y
3BE3]] C Maccoil, Ha MOpsAAOK IpeBbllatomiei Maccy CoiHIa, KOHYAETCs TEPMOSIEPHOE TOIUINBO, U
OHU OOpYyIIMBAIOTCS BHYTpPh ce0sl MOJA JAECHCTBUEM TIpaBUTALMOHHBIX CHJI. MMeeTcs HOCTaToO4HO
JaHHBIX HAOIIOAEHUN, CBUIECTEIBCTBYIOIIUX O PEAIbHOCTH CYIIECTBOBAHUSA TAaKUX YEPHBIX ABIP BO
Bcenennoii.

3BE31y

C actpodu3nueckoil TOUKH 3peHus, OOHApYKEHHbIE YEpHbIE JBIPHI MOJPA3ENAIOTCS Ha JIBE
KaTerOpHHU:

NEPBBIN TUI - 3TO YEPHBIE JIbIPbI, 00pa30BaBIINECS B PE3yJIbTaTe KOJUIAICa MAaCCUBHBIX 3BE3] U
o0Ouafaronue cooTBeTCTBYIoLIeH Maccol. [TockonbKy YepHbIe ABIPHI KAXKyTCS HaM peaabHO YEPHBIMHU,
Ha0MIOIaTh UX KpaitHe ciokHo. Eciam mocuacTiaMBUTCA, MBI MOKEM YBUJIETh JHMIIb IUiedd rasza,
3aTATMBAEMOr0 B UYEPHYIO JAblpy. Pasronssch npu MmageHWH, ra3 pasorpeBacTCss U HCIIYCKAaeT
XapaKTepHOE U3Iy4eHHE, KOTOPOE MbI TOJBKO M MOXXEM OOHapyXHTb. VICTOUHMKOM rasza mpu 3ToM
ABIISIETCA JIpyTras 3Be37a, oOpasyrolias MapHyl CUCTEMY C YepHOM JbIpoi M oOpaliaronasicst BMecTe ¢
HEW BOKpPYI ILIEHTpa MacC JBOMHOM 3BE3JHOM cuCTeMbl. VIHBIME cCJOBaMH, CHadyajlla Mbl HMEIU
OOBIYHYIO JIBOMHYIO 3Be31y, 3aTeéM OJiHa W3 3Be3] B pe3ylbTaTe T'PaBUTAIIMOHHOIO KoJulamca
IIpEBpATUIIACh B YEepHYIO AbIpy. [locie 3Toro yepHas Jplpa HAYMHAET 3aCaChIBAaTh I'a3 C MOBEPXHOCTH
ropsiuei 3Be3/bl.

BTOPOIl TUI - 3TO ropaszao Oojee MacCHUBHBIE YEpHBIE JbIPhI B IIEHTpax rajakTuk. Mx macca
npesbimaeT Maccy CosHla B MUuHapasl pa3. OnsaTs ke, Iagas Ha TaKUe YEPHBIE ABIPHI, BEIIECTBO
pa3orpeBaeTcsl U UCIYCKAeT XapaKTepHOE MU3IIy4eHUE, KOTOPOE CO BPEMEHEM JTOXOJIUT 10 3E€MIIH, €ro-
TO MBI M MOXeM 0OHapyxuTh. [Ipeamnonaraercs,, 4To Bce KpYyNHbIe FaJIAKTUKY, BKIIIOYasl HAIly, UMEIOT
B LIEHTPE CBOIO YEPHYIO JIBIPY.
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CormacHo Teopur DUWHIITEHHA YepHas AbIpa MPEICTaBIACT COOOW OE3MOHHBIM MpoBal B
IIPOCTPaHCTBE-BPEMEHH, MaJeHHE B KOTOPbIM HeoOpatumo. UTo ymano, TO mpomano B YEpHOU JbIpe

HaBCKH.
e
conHue

nocneaHas cTabunbHas
opbuTa

——Benblil Kapvk

' | ICKaKEHHOe
MPOCTPAHCTBO

CUHTYNAPHOCTD ~a YepHad abipa —=
Puc. 3—I'paBuTaiinoHHbIE BOPOHKHU (MCKPHUBJIECHNE IPOCTPAHCTBA-BPEMEHN )
CBolicTBa YepHBIX AbIP

VY depHBIX IbIp OYEHb MHTEpPECHbIC CBOMCTBA. Ilocie kosmamca 3Be31bl B YEPHYIO JBIPY €€
CBOICTBa OymyT 3aBHCETh TOJILKO OT ABYX MapaMeTPOB: MAacChl U yIJIIOBOIO MOMEHTa BpamieHus. To
€CTb, YEPHBIE JIBIPBI MIPECTABISIOT COOON YHUBEPCAIbHBIE OOBEKTHI, TO €CTh, UX CBOICTBA HE 3aBUCST
OT CBOWCTB BEIIECTBA, U3 KOTOPOro OHU 0Opa3oBaHbl. I[Ipu 11000M XMMHUYECKOM COCTaBE BEIIECTBA
MCXOJIHOM 3BE3/IbI CBOMCTBA YEpHOW ABIPHI OyAyT OJHUMH M TeMH k€. TO ecTh, YepHBIC IBIPHI
MOAYUHSIOTCS TOJIBKO 3aKOHAM T€OPHUH I'PaBUTALMHU - U HUKAKUM HUHBIM.

Jpyroe 510000BITHOE CBOMCTBO YEPHBIX AbIP 3aKIHOYAETCS B CIEAYIOIIEM: MPEANOI0KUM, BbI
HabmroaeTe mpoiece, B KOTOPOM ydacTBYyeT 4depHas Abipa. Hampumep, MOXKHO paccCMOTpETh Mpoliecc
CTOJIKHOBEHHS JBYX UYEpHBIX AbIp. B pesynbrare u3 OBYyX YepHBbIX IbIp oOpasyercs onHa Oojee
MacCHBHas. DTOT IPOLECC MOXKET CONPOBOXKIATHCSA M3JIIYYEHHEM TI'PABUTALIMOHHBIX BOJH, U YK€
MIOCTPOEHBI JIETEKTOPbl C LIENIbI0 UX OOHapykeHus u u3MepeHus. [Iporecc 3TOT TeopeThyecku
IIPOCUUTATh BECbMa HEMPOCTO, JAJS 3TOTO0 HY)KHO PEIIUTh CIOXKHYIO cUCTeMy AupdepeHInalbHbIX
ypaBHeHUH. OpHaKo WMEIOTCI W MPOCThIe TeopeTHdeckue pe3ynbrarel. [lnomanbs chepbr
[IBapummiIbIa NOTY4YHBIIEHCS YePHOM ABIPHI BCerja Ooblie CyMMBI IUIONIAIel MOBEPXHOCTEN JIBYX
UCXOJHBIX YEPHBIX JbIp. TO €CTh, MPU CIUSHUM YEPHBIX JbIp IJIOLIAAb UX MOBEPXHOCTH pacTeT
ObicTpee Macchl. DTO TaK Ha3blBaeMas «TeopeMa Iulomaziei», oHa Obuta Joka3zaHa CTHBEHOM
Xokunrom (StevenHawking) B 1970 rony.

OOHapykeHHe YepHBIX AbIP

[TockonbKy CBET HE MOXKET BBIPBATHCSA U3 MAaCCUBHBIX )KMBOTHBIX CHJIKOB, OH HE MOXET OBbITh
BufieH. IloaToMy uTOOBI HCKaTh 4YepHBbIE JbIPbl, MOXKHO I[OJIaraThCsl TOJBKO HA KOCBEHHbBIE
Jl0Ka3aTeNbCcTBa MX cyuliecTBoBaHHUA. OJHMM U3 CHOCOOOB TOWMCKA YEPHOW JABIPHI, SBISAIOTCA
HaXOoXXJeHHe obiacTell B OTKPBITOM KOCMOCE, KOTOpbIe 001aJatoT OONbIION MAaccOd M HAXOIATCS B
TEMHOM TpocTpaHcTBe. [Ipu moucke moi00HBIX TUIIOB OOBEKTOB, ACTPOHOMBI OOHAPYKUJIN UX B JIBYX
OCHOBHBIX 00J1acTSX: B IIEHTPAX FATaKTHK U B IBOWHBIX 3BE3/IHBIX CHCTeMax Harei [ anakTuku.
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Puc. 4 — HckaxxeHne n300paXeHNUS TaJaKTHKH, IPOXOIAIICH Iepel YepHoOil JpIpoit

Ha camom niene, 00iBIIMHCTBO acCTPOHOMOB TENEPh CUUTAIOT, YTO CYNEP MAcCHUBHAs YepHas
JbIpa MOXKET CYILIECTBOBATh B IIEHTpe Hamlel rajaktuku Mueunsiii [Tyts (puc. 5). O3Hayaer au 3T0,
YTO OHA B KOHEYHOM HTOre Bce morinotutr? Ha camom gene, Her. UepHas apipa UMEET Ty K€ Maccy,
4TO U OpUT'MHAJIBHBIC 3BE31bI, IOTOMY KakK OblL1a C(bOpMI/IpOBaHa u3 Hux. Iloka HU4Yero He npeaBcuiacT
CJIMIITKOM OJIU3KOTO MPUOIMKCHHS K TOPU30HTY COOBITHH, TaK 4TO 3TO Oe30macHo. BrioaHe BeposSTHO,
4TO MHUJLIMAPAbI 3BC3]] B HaIlleH TaJaKTHuKe 6YI[6T IpOoaO0JIKAaTh Op6I/ITy BOKpYT 9TON TUTaHTCKOM
YepHOH IBIPBI MIJUIHAPIBI JIET Bepen. J(oka3aTenbCTBa 3TOM M APYIHX YEPHBIX JBIP MOXKET OBITh
IMOATBCPIKACHEBI C IIOMOIIbIO (bYHKI_[I/II/I IMOXCKa OJisi pCHTICHOBCKHX queﬁ. ACTpOHOMBI IoJjiararoT, 4To
YepHbIE JbIPBI M3JIYYalOT UX B O0JIBIIOM KOJIMYECTBE.

Puc. 5 — YepHas apIpa B ieHTpe MIIEUHOT0 MyTH BbIJAJIa IPUYANIIYIO BCIIBIIIKY.

3aganus:
1. CocTaBUTH KOHCHEKT MO TeMe «UepHbIe AbIPHD)
2. OTBeTHTH HA BOMPOCHI:
e KBazaphbl, IEHTPATBLHBIC PETUOHBI JAJIEKUX TAJTaKTHK, COJEPIKAT, KaK CAUTACTCS
e Koraa 3Be3/1a yMUpaeT, OHa CTAHOBUTCS YEPHOU JBIPOH, €CITH KMEET MacCy M0 MEHbIIIEH Mepe:
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e OOmas Teopusi OTHOCUTEIHHOCTH TOBOPHUT, UTO YEPHBIE TLIPHI UMEIOT:
e Kak Ha3bIBaeTCsA TOYKA B IIEHTPE YEPHOM ABIPHI?
e ['Opu3OHT COOBITHI YEPHOU JBIPHI 3TO:

Kpurepuu oneHuBaHus

Ouenka 5 craButcs 3a pabOTy, BRIIOJTHEHHYIO MTOJTHOCTHIO 0€3 OMMOOK U HeTOYETOB.

Onenka 4 craButcs 32 paboTy, BHIIOJIHEHHYIO HOJHOCTBIO, HO TIPH HAJIMYMU B Hel He Oojee 0J1HOI HerpyOoil omMOKH 1
OJTHOTO HeJlo4eTa, He OoJiee TpeX HeJO4YETOB.

Onenka 3 cTaBHUTCS, €CIM YYCHUK MPABUILHO BBIIOJHWI HEe MeHee 2/3 Bceil pabOThI WM JOMyCTHN He Oojiee OJHOM
rpy0oit ommOKkM M JBYX HENO4YeToB, He Oosee onHOW TpyOoi M omHOW HerpyOoil ommnOkH, He Oojiee TpeX HerpyObIX
OmKOOK, OTHOW HErpy0oil OLIMOKK U TPEeX HEIOYETOB, IPH HATUYUH YETHIPEX-TISITH HEJ0UETOB.

OueHka 2 CTaBUTCS, €CJIM YHCIIO OUIMOOK M HEJ0YETOB MPEBBICHIIO HOPMY JUIS OLEHKU 3 WM MPaBWIILHO BBINOJHEHO
MeHee 2/3 Bceil padoTHL

MaTepHaJIbHO-TeXHI/I‘{eCKOE odecmeyeHue npeamMera

Ne
- MarepuanbHO-TEXHUYECKOE 00eCTieueHre MpeaMeTa
1.1. MynbsTuMeaniitHoe 060pyI0BaHHe
1.2. Komnerotepsl
1.3. KommuiekT yueOHOU M yueOHO-METOAMYECKON NoKyMeHTanuu (yueOHasi JuTeparypa,
y4eOHO-METOIMYECKUI KOMIUIEKC [0 MPEIMETY, MPE3CHTAMOHHBIC MAaTEPHAIBI).

6.I'1occapmii

1. A3uMyT — yIJI0BO€ pacCcTOSIHUE II0 MATEMaTHYECKOMY FOPH30HTY OT TOUKH FOra
(acTpoHOMUYECKHUI) WK ceBepa (T€OIe3NUECKUI) 10 BEpTUKAJIa CBETUJIA.

2. Anoreii — Haubosee yaaneHHas oT 3eMJIM TOUKa OpOUTHI 0OpalaroIIerocsi BOKpYT Hee Teja.
PaccrostHue ot anorest 10 1ieHTpa 3eMITH Ha3bIBACTCS ANO2EUHBIM PACCIMOAHUEM.

3. ApryMeHT mepuresusi — yroi B INIOCKOCTH OpOUTHI HEOECHOTO Tella, 00pa30BaHHBIH
HaTPaBJICHUSIMHU HAa BOCXOSIINHN y3€ U TOUKY epurenust opouTsl. OTCUNTHIBAETCS IPOTUB
4acOBOMW CTPEJIKH.

4. Actepoua — HEOOJBIIOE MIAHETONOI00HOE TEJI0 HEMPABMIILHONU (DOPMBI, TBUXKYIIIEECS 110
opoute Bokpyr CoiHua. AcTepou ibl CPABHUTEIILHO MBI IO pa3Mepam, He UMEIOT COOCTBEHHON
atMocepsl. IIupoko n3BeCTHO CKOIIEHUE acTEpOUI0B Mex Ay opoutamu Mapca u FOnurepa,
noJry4yuBILee Ha3BaHue “Ilosc acmepoudos”.

5. Adennii — Hanbonee ynanenHast or CosHIA TOYKa OPOUTHI 0OpalatOIIET0Cs! BOKPYT HETO
Tena.

6. Boaua — MeTeop, MPEBOCXOIAIINN IO IPKOCTH BeHepy.

7. BeauumHa 3Be3Has (3Be3/HAs BEIIMYMHA) — YUCIIO, XapaKTepu3yroliee O1eck oobekta. Yem
MEHbIIIe 3B€3/IHasl BEIMYMHA — TeM Oouibliie OJIECK, TOATOMY sipyaiiiiye 00beKThl MOTYT
MPUHUMATh OTPHUIIATENIbHBIE 3HAYEHUS 3TOro napametpa. [IpenensHo BuIuMast
HEBOOPYKEHHBIM YEJIOBEYECKHUM I1a30M 3BE3Hasl BEIMYMHA COCTaBIIAeT: +6,5m, a Takoin
ApKuit 00beKT Kak JIyHa B MOJHOIYHHE, UMEET BEJIMYMHY: -13m.

8. BepTHKaJb — 00JBIION TOTYKPYT HEOECHOH chepbl, MPOXOISAIINI Yepes 3eHum, CBETHUIIO ’
Haoup.

9. Bocxoa — MOMEHT TiepecedeHus CBETHIIOM TOPH30HTA, KOT/Ia OHO MEPEXOIUT U3 HEBUIUMOU
gacTu HeOECHOH cephl B BUANMYIO.

10. BocxoxkaeHue mpsimoe (IIpsiMoe BOCXOXKJICHUE) — YTIIOBOE PAaCCTOSTHUE TI0 HEOECHOMY
HKBATOPY OT TOUYKH BECEHHETO PaBHOACHCTBUS J10 YACOBOT'O KpyTa, MPOXOASIIETO Yyepes3
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35.

cBeTr10. OTCYMTHIBAETCSI B CTOPOHY, MPOTHBOMOJIOKHYIO CYTOUHOMY BpallleHHI0 HeOeCHOMH
cdepsl.

Bpems aTomHoOe — BpeMs, STAIOHOM KOTOPOTO SBJsETCs | CEKyH/1a aTOMHBIX 1I€3UEBBIX YaCOB.
Bpemsi BceMHpHOe — MECTHOE CPETHEE COJIHEUHOE BPEMSI TPUHBUUCKOTO MEPUAMAHA.

Bpems BcemupHOe KOOPAMHMPOBAHHOE — BPEMS, HCIIOJIb3yEMOE B ITIOBCEITHEBHOMN KU3HH,
CUTHAJIbl KOTOPOT'0 TPAHCIUPYIOTCS IO pasno. B ero ocHOBe JI€XUT aTOMHAs CEKYHAa, a
YHICIIOBOE 3HAYEHHUE MOAOUPAETCS TaK, YTOOBI OHO HE OTIIMYAIOCh OT BCEMUPHOT'O BPEMEHU
Oonbire yem Ha | cekyHy.

Bpems nekpeTrHoe — BpeMsl, IEPEABUHYTOE HA 1 4yac BIepe.l 0 CPaBHEHUIO € MOSICHBIM
BPEMEHEM.

Bpems 3Be31H0e — BpeMs, IPOTEKIIEE OT MOMEHTA BEPXHEHN KyJIbMHUHAIIUU TOYKH BECEHHETO
PaBHOJEHCTBUS J0 €€ JTaHHOTO MOJI0XKEHUS, BBIPAXKEHHOE B JI0JISIX 3BE3/IHBIX CYTOK. YUCIEHHO
PaBHO 4aCOBOMY YTIJ1y TOYKH BECEHHETO PABHOJICHCTBHUSI.

Bpemst HcTHHHOE COJTHEYHOE — BpEMs, IIPOTEKIIEE OT MOMEHTAa HU)KHEN KyJIbMUHALUU
nctruHHOro CoJIHIA JI0 €ro JAHHOT'O MOJIOKEHUS, BBIPAXKEHHOE B JJOJIIX UCTUHHBIX COJTHEYHBIX
cyTok. YuciieHHo paBHO yacoBoMy yriry uctuHHOTro ColtHia ¢ 1o6aBineHuem 12 gacos.

Bpems neTHee — BpeMsi, BBOAMMOE Ha JIETHUM NEPUOJI TyTEM IIEpEeBO/Ia CTPEJIOK Ha 1 yac
BIIEpE.

Bpemsi MecTHOe — BpeMsi, OTHOCSAIIEECS K JaHHOMY TeorpadudeckoMy MepuIuaHy.
Paznuuyaror MmecTHOE 3BE31HOE, MICTUHHOE U CPEHEE COJHEYHOE BPEMS.

Bpemsi nosicHoe — MECTHOE CpeIHEE COJIHEYHOE BPEMsI OCHOBHOTO reorpaduueckoro
MepHIMaHa TOro YacOBOTI'0 M0sACa, B KOTOPOM PACIIOJIOKEH JaHHBIA IYHKT.

Bpems cpenHee cotHeYHOe — BpeMs, POTEKILIEE OT MOMEHTA HIXKHEH KyJIbMUHALIMU
cpeaHero 3kBaTopuanbHoro CosHIa J0 ero JaHHOTO MOJI0KEHUS, BBIPAXKEHHOE B JI0JIAX
CPEIHUX COJIHEUHBIX CYTOK. UUCIEHHO paBHO YaCOBOMY YIJIy CPEAHETO SKBATOPUAIBLHOTO
Comana ¢ no6asnenuemM 12 gacos.

BeicoTa — yriioBoe paccTosiHUE IO BEPTUKAILY OT MATEMAaTUYECKOr0 TOPU30HTA /10 CBETUJIA.
I'anuniieeBbl CIyTHUKM — YEThIpe KpynHeHmmx cnyrHuka fOnurepa, otkpeiteie ["anuneem —
No, EBpona, 'anumen u Kamnucro.

I'eoun — cmotpu ghopma 3emnu.

I'ox Tponmyecknii — MPOMEKYTOK BPEMEHHU MEKY ABYMs IIOCIIEI0BATEILHBIMU
MIPOXOKICHUSIMU CPETHETO COJTHIIA Yepe3 TOUKY BECEHHETO PaBHOJECHCTBUSI.

I'os10Ba KOMETBI — 10pO U KOMA KOMETBHI.

I'opu3zoHT MaTemMaTu4ecKuil — 60JIbII0I KPYT HEOECHOM Cepbl, MIO0CKOCTh KOTOPOTO
NEPIIEHIUKYJIIpHA K OTBECHOM JINHUU.

JlaTa 1JHaHCKas — IOPSIAKOBBIM HOMEp JHS, OJYYEHHBIN B PE3YJIBTATE HENPEPHIBHOIO CUETA
nHeit ot 1 suBaps 4713 r. 1o H.3. HauanoM Kakaoro 10JIMaHCKOTO JIHSA CYMTAETCS CPEHUN
TPUHBUYCKHH ITOJIJICHb.

JIBHaKeHHe BUAMMOe — Ha0JI0JaeMoe IepeMeleHne HeOECHBIX Tell OTHOCUTEIbHO 3BE3/I.
JIBuzKeHHMe npsiMoe — HaOJIr0jaeMoe repeMelieHre HeOeCHBIX TeJ C 3arajia Ha BOCTOK.
JiBu:KkeHne nonsATHOe (00paTHOe) — HaOIr01aeMoe TiepeMellieHre HeOEeCHBIX TNl ¢ BOCTOKA Ha
3anai.

JIBHKeHHe 3Be3/1bl COOCTBEHHOE — IBIKEHUE 3Be3/Ibl 110 HeOeCHOM cepe OTHOCUTETHHO
OKpYKaIoIIKX ee 0oJiee NaJeKnx 3Be3I.

JL0:K1b MeTEeOPHBIl — METEOPHBIN TOTOK OOJBIION HHTEHCUBHOCTH.

Joarora reorpadguyeckasi — IBYyIrpaHHBIN yroJl MeXAy TUIOCKOCTSIMH HYJIEBOTO MEpHUIHaHa U
MEpPHINaHa, IPOXOASIIEr0 Yepe3 TOUKY Ha 3eEMIIE.

JlosiroTa Bocxoasiliero y3Jja — yroj B INIOCKOCTH SKJIUNTUKH, 00pa30BaHHbBIN HapaBICHUSIMHI
Ha TOYKY BECEHHETO PaBHOJCHCTBHUS M BOCXOASAIIMM y3es opOuThl HEOECHOro Tena.
OTtcuunThIBaeTcs MPOTUB YAaCOBOM CTPENIKH.

Enunununa actpoHoMuyeckasi (aCTpOHOMUYECKasl €IMHUIIA) — CPETHEE PACCTOSHUE MEXKIY
3emiieit u ConHuEeM.
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3aTmMeHHe JYHHOe — SBJICHHE IPOX0XKAeHU JIyHBI Uepe3 3eMHYIO0 TeHb (TEHEBOE 3aTMEHUE)
WM NTOJIYTEHb (IIOJIyTEHEBOE 3aTMEHUE).

3aTmeHne cotHeyHOe — siBieHUE NOKpbITUA JIyHol ConHua. beiBaeT noJIHBIM, YACTHBIM U
KOJIbLIEOOpa3HBIM. 3aX0/1 — MOMEHT ME€PEeCceUEHUs] CBETUIIOM TOPU30HTA, KOT/Ia OHO MEPEXOIUT
U3 BUAMMOM yacTu HeOeCHOM cepbl B HEBUIUMYIO.

3eHUT — pacronoXeHHas HaJl roJI0BOI HaOIogaTeNs TOUKa IepeceueH si OTBECHOM JIMHUU C
MMOBEPXHOCTHIO HEOECHOM cephl.

3eHUTHOE YacOBOe YHCJI0 — KOJMYECTBO METEOPOB JAHHOTO MIOTOKA, KOTOPOE YBHIEIN ObI
Ha0J0AaTeN b HEBOOPYKEHHBIM TJ1a30M 32 OJJMH Yac Ha HOUHOM HeOe Ipu paJuaHTe MOTOKa,
HaXOJAIIEMCS B 36HUTE.

KapuankoBasi niiaHeTa — J0CTaTOYHO KPYIHOE HEOECHO TEJI0, KOTOPOE BPAIAETCs 110 OpOUTe
Bokpyr CoJlHIIa, IMEET JOCTATOYHYIO MACCy IS TOTO, YTOOBI OACPKUBATH OJTU3KYIO K
cepuueckoil popmy 1oa AelcTBUEM IpaBUTALMHU, HE ABJISETCS CIlYyTHUKOM JIPYTOH IJIaHETHI,
HE MOJKET, B OTJINYHUE OT IUIAHET, PACUUCTUTD PAiOH CBOEH OPOUTHI OT APYTUX KOCMUUYECKUX
00BEKTOB.

Kaacc cnekTpajabHblii (ClIEKTpaibHBIN KIacC) — XapaKTEPUCTUKA CIIEKTPa U TOBEPXHOCTHOM
TeMIepaTypbl 3Be3/ibl. Pa3inyaioT ceMb OCHOBHBIX U TpU OOKOBBIX KJacca, Kbl Ki1acce
JICJINTCS Ha JI€CATh MOJKIIACCOB.

Komera — Te10 Manoi III0THOCTH, COCTOSIIEE U3 ra3a U MbUTH U 00palaroeecst BOKpYr
Comnnna. Y KOMET pa3jinyaroT 20108y, 00pa3yeMylo iIpOM U OKPYKAIOIIEH ero koMo, u
xeocm.

Kondurypanus njiaHer — B3auMHbIe pacnionoxenus ianet u ConHila Ha HeOecHOM cepe
3€MHOr0 HaOIoaTeNs.

Koopaunatbl ropu3oHTAIbHBIE — H3MEPEHHBIE OTHOCUTENIBHO MATEMAaTUYECKOIO0 TOPU30HTA
(a3UMyT U BBICOTA). — SKBATOPUAJIbHbBIE — H3MEPEHHBIE OTHOCUTEIILHO HEOECHOTO HKBATOPa
(npsiMO€ BOCXOKIEHHUE UM YACOBOM yroJl U CKIIOHEHUE).

Koma (y xomeT) — (0T ApeBHErpeyecKoro “Bojochl”’) — 00JIaKO U3 MBUIK U ra3a, OKpysKarolee
S7Ipo KoMeThl. BMecTe xoma u s10po 00pasyroT 20108y Komemul.

Kopnonuca cniia — o1Ha U3 CHJI HHEPLIMH, TIPOSABIIAIONIASCS BO BPAILAIOIIEHCS CUCTEME
OTCYeTa, IpH JBWKEHUH B HAIIPaBJICHUHU OJ1 YIJIOM K OcH BparieHus. [Ipoie roops — uem
Janblie 0ObEKT OT LIEHTpa BpallleHHsl, TEM ObICTpee Y Hero KacaTelbHasi CKOPOCTb, U
Hao000pOT, yeM OJIMKE K LIEHTPY — TEM TaKasi CKOPOCTh HUKE.

KpuosmTo3oHa — To, 4TO IPUHATO HA3BIBATH “BEYHOW MEP3JIOTON”, T.€. BEPXHUN CIION
IIJIJAHETHOM KOPBI, XapaKTePU3YIOINNUCS OTPULATENBHON TEMIIEpAaTypOi IOPO U MIOYB U
HAJIMYMEM WJIM BO3MOXHOCTBIO CYIIIECTBOBAHMSI ITO/I3€MHBIX JIbJOB. Jl0CTaTOYHO OOIIMpHAs
KpPHOJINTO30HA CPEIU TUIAaHET COJIHEUHOM chcTeMBbl XapakTepHa ais 3emau u Mapca.

Kpyr nebecHoii cepnbl 001611101 — epecedeHue HeOeCHOM cepbl ¢ TPOU3BOIBLHON
IJIOCKOCTBIO, IPOXOASIIEH yepe3 LIEHTp HeOeCHO cdephl.

Kpyr He6ecnoii cgepbl 4acoBoii — 60IbII0N TOTYKPYT HEOECHOH cdepbl, MPOXOAAIIUI uepe3
TIOJIFOCHI MUPa U CBETUJIO.

KyJbMHHAIUSI — MOMEHT NepeceYeHnsl CBETUIIOM HEOECHOrO MEepHInaHa.

JIum6 — BUIMMBIH Kpail AUCKa CBETUJIA B TIPOCKITMU Ha HEOECHYIO cdepy.

JInnus oTBecHasi — npsiMasi JIMHUS, COBIA/IAONIAs C HAIIPaBICHUEM HUTH OTBECA B IaHHOMN
TOYKE 3EMIIH.

Mepuauan reorpaguyeckmii — 601b1I0H TOTYKPYT, IPOXOAAIINIA Yepe3 MOTI0CH 3eMIIH.
Mepuanan HebecHbIIT — 60JbIION KPYT HEOECHOU cephl, IIIOCKOCTh KOTOPOrO IPOXOIUT
4yepe3 OTBECHYIO JIMHUIO U OCh MUDA.

MepuauaH HyJieBOH (IPUHBHYCKHMI) — MEPHUINAH, TPOXOAAIINN yepe3 | puHBHUCKYO
o0cepBaTOPHIO B AHTIIUH.

MepuanaH oCHOBHOI (LEHTPAJIbHBIH) YaCOBOro Mosica — reorpadpuyeckue MepuIuaHsbl,
MPOXOAAIINE TPUOINZUTENBHO MO CEPEMHE YACOBBIX MOSICOB M OTCTOSIIE TOYHO Ha 15
rpagycoB MO JOJTOTE IPYT OT Apyra.
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MeTteop — cBeTOBOE SIBICHUE B aTMOCcdepe 3eMiTu IPH MOTaJaHuy U CTOPAaHUHU B HEl
METEOPOUIa.

MeTeopuT — METEOPOU]I, YITABIIUK HA MOBEPXHOCTh 3€MJIM WJIM APYTOM IIIAHETHI.
Meteopoua — TBepAOE TENO, ABUKYIIEECS B MEKIUIAHETHOM IPOCTPAHCTBE, pa3MepOM
MEHBIIIE aCTEPOUJIA.

Hamp — pacnonioxeHHas o7 HOraM# Ha0JIoaTessi TOUKa epeceueHrsi OTBECHOM JIMHUU C
MMOBEPXHOCTHIO HEOECHOM cephl.

HakJioHeHHe OPOUTHI — IBYIPAaHHBIN Yroy, 00pa30BaHHBIN MIIOCKOCTSIMH SKIUIITUKU U
opOuTHI HEOECHOTO Tea.

HoBouynue — aza JIyHbl, Ipy KOTOPOH €€ SKIMIITHYECKAs! 0JIT0Ta paBHA SKIUITHYECKON
noarore CoiHia.

Houb acTpoHOMHMYecKast — IEPUOJ CYTOK MEXAY aCTPOHOMUUYECKUMHU CyMEpKaMu, KOraa
CoJHile TOTPYKEHO MOJ1 TOPU3OHT HIKE 18 rpamycoB.

Ocb Mupa — npsiMasi, BOKPYT' KOTOPOH MPOUCXOUT KaxyIIeecs BpalieHne HeOGecHoi chepsl.
IMapaniakc rogoBoi — yroiu, 1moa KOTOPHIM U3 JAaHHOW TOYKH BHJICH PaJNyC OPOUTHI 3eMJITH. —
CYTOUHBIH — yroJi, M0oJ] KOTOPbIM U3 JaHHON TOYKU BUIECH PaANyC 3€MIIH.

IHapaa maHeT — aCTPOHOMUYECKOE SIBJIEHUE, TPU KOTOPOM HECKOJIBKO TU1aHeT COJTHEYHOM
CHCTEMBI OKa3bIBAETCS MO O/IHY CTOpOHY OT COJHIIAa B HEOOJBIIIOM CEKTOPE, KaK OBl
BBICTPOMBIIKCH B OJIHY JIMHUIO U TIPU HAOIIOIEHUU C 3eMIIU, BUIHBI JOBOJIBHO OJIM3KO APYT K
Ipyry Ha HeOecHOM cepe. briBaeT O0NBIIMM U MaJIbIM, B 3aBHCUMOCTH OT YMCJIA TUIAHET
KOTOpbI€ “BBINUIM Ha napaxa’. He ABisieTcss acCTpOHOMUYECKUM TEPMUHOM.

Iepureii — HanbOoree 61M3Kas K 3emiie TOYKa OPOUTHI OOPAIIAIOIIETOCS BOKPYT HEe Tea.
Iepurenmnii — Hau6omnee Oau3kas kK CoMHIYy TOUKa OpOUTHI 00pAIIAIOIIErocs BOKPYT HETO
Tena.

Ilnanerona — He aCTPOHOMUYECKHI TEPMHUH, HO CBsI3aH C acTpoHOMHEN. O3HavyaeT
«0TOOHBIN TUTAHETE», TO €CTh (PAKTUYECKH SBISETCS CHHOHMMOM TEPMHHA «MaJlasi TUIAaHEeTay.
Iosic yacoBo# — yyacTok 3eMiH, 171l BCEX TOUEK KOTOPOro MPUHUMAETCS OJIUHAKOBOE
MIOSICHOE BpPEMSI.

IHoxpbiTUst HeOecHbIX TeJl JIyHOI — siBlIeHUs 3aKpbITHS TUCKOM JIyHBI HEOECHBIX Tell IIpH ee
JBUKEHUH OTHOCUTEJIBHO 3BE3/I.

IToxpeITHS 3BE31 ACTEPOUAAMH — SIBJICHHS 3aKPBITUSA JUCKOM aCTEPOUAA 3BE3/BI.
Ionnoaynue — ¢aza JIyHsl, Ipu KOTOPOM pa3HOCTh FKIUNITHYECKUX JoATOT ComHna u JIyHsl
paBHa 180 rpagycam.

IMomysiMOHHBII MHAEKC — CPEe/IHEE OTHOIIEHNE KOJIMYECTBAa METEOPOB JaHHOIO TOTOKA C
OJ1ecKOM sipue BeTMUMHBI (M+1) K KOJIMYECTBY METEOPOB 3TOTO NMOTOKA sipye BETUYUHBI M.
IToTox MeTeopHbIii — 1) sIBJIEHNE MHOKECTBEHHOTO 11aJIEHUSI METEOPOB B TE€UEHHUE HECKOJIBKUX
YacoB MJIM THEH M3 OTHOTO PauaHTa; 2) poil METEOPOHI0B, IBIKYILUXCS MO OJTHONW opOuTe
Bokpyr CounHIa.

IIpoTuBOCTOAAHUE — KOHPUTYpaLUs HEOECHBIX TeJI OTHOCUTENBHO IPYT K APYTY, IPU KOTOPOM
Pa3HOCTb UX SKJIUNTUYECKUX J0ATOT paBHa 180 rpagycam. MHbIMU ci0BaMu — KOrja HEOECHBIE
TEJIa OKa3bIBAIOTCS TOYHO JPYT HA IPOTHUB ApYTa.

PaBHoeHCcTBHE — MOMEHT IepeceueHus 1eHTpa aucka CosHila HeGeCHOro SKBaTopa Mpu
Nepexoie B CeBepHOE MOJyIIapue (BECEHHEe) WM F0KHOE (OCEHHEE).

PaBHoeHCTBHSA TOYKH (TOUYKH PAaBHOJICHCTBHUSA) — TOUKH IepeceyeHsi HeOeCHOro dKBaTopa u
SKJIMIITUKYU (TOUKH BECEHHEr0 M OCEHHET0 paBHOJCHCTBUS). B Touke BeceHHero
paBHoneHcTBUs ColHIle NepecekaeT HeOEeCHbBIN SKBATOP, MEPEXO U3 F0KHOTO MOTyILapHs
HeOEeCHOH cephl B CeBEpHOE.

PaBHoaeHcTBHSA 3M0Xa (3110Xa PAaBHOACHCTBHSI) — MOMEHT BPEMEHH, B KOTOPBIN MOJI0KEHUE
TOUYKHM BECEHHETO PABHOJEHCTBUS IPUHUMAETCS B KAUECTBE Hayaja OTCUYETa HIKBATOPUAIbHBIX
U DKJIMNTUYECKUX KOOPIUHAT.

PagnaHT — TOUKa CXOXAECHUS NApAJUIEIBHBIX JIydel B epcreKTuBe. OueHb 4eTKO
OTIpesieNIsieTCs A1l METEOPOB, MPUHAISKAIINX K OJTHOMY IIOTOKY.
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Pedpaxkuus — sBieHue nNpeaomMiIeHUs CBETA HAa TPAHUILIC IBYX CPEJl C Pa3HOW ONTHUYECKON
IUIOTHOCTBIO. ACTPOHOMHYECKAs pepaKIIisl YBETUIUBACT BUTUMYIO BBICOTY CBETHII HA.
TOPU30HTOM.

Capoc — nuKI1 3aTMEHUH, MOBTOpPsIOIIMIACS ¢ uHTepBaIoMm 6585 cytok (18 et u 10 (11) gueir).
B capoce conepxurcs 41 comHeunoe u 29 TeHEBbIX JTYHHBIX 3aTMEHHUM.

CeKCTaHT — HAaBUTAIIMOHHBIA U3MEPUTEIILHBIN HHCTPYMEHT, UCIIOJIB3YEMBbIH JIJIsl ONIPEICTICHHUS
BbICOTHI COJTHIIA U IPYTUX KOCMHUYECKHX O0BEKTOB HAJl TOPU3OHTOM C LIEJIbIO ONpeesIeHuUs
reorpaUuECKUX KOOPAUHAT TOYKH, B KOTOPOH MPOU3BOJAUTCS U3MEPEHHE.

CkJ10HeHHe — YTJI0BOE PACCTOSIHHE 110 YaCOBOMY KPYT'y OT HEOECHOI0 IKBaTopa A0 CBETHIIA.
[Tos10XUTENBHO K CEBEPY U OTPULIATENBHO K IOTY.

CxopocTh j1ydeBasi — IPOEKIIHs CKOPOCTH HEOECHOTO Tella OTHOCUTEILHO HAOII01aTeNs Ha
TUHUIO BUu3upoBaHus. [lonoxxuTenpHa B ciIydae yJaleHus Tena oT HabaroaaTens u
OoTpHUIaTeNIbHA B Cllydyae IPUOIMKEHUS.

CoequneHue miaHeT — KOHGUTypaIus IByX HEOSCHBIX TEJl, PU KOTOPOH MX AKIUITHUECKUE
JIOJITOTHI PaBHBI (TO €CTh JJIsl HAOIIOACHHSI ¢ 3eMJIM OHU CTOSIT HA OJTHOM JIMHUH U
“3aKpBIBAIOT’ APYT Apyra cobOoit). B ciyyae coenunennst BHyTpeHHen miaHeTsl ¢ CoHIeM
pa3nuyaloT HUKHEEe COeIMHEeHNE — KOT/Ia IUIaHeTa pacioyiokena Mexay 3emieit u ComHiem, u
BEpPXHEE COEIMHEHHNE — KOTJ1a IIaHeTa pacnojiokeHa 3a CoNHIEM.

CouiHue cpeHee IKBAaTOPUAIbHOE — BOOOpaXkaeMasi TOYKa, PABHOMEPHO JIBIIKYILASICA T10
HEOECHOMY IKBATOPY TaK, YTO B KAXKIIBI MOMEHT €€ TIPSIMOe BOCXOXKICHHUE PABHO CPEIHECH
nonrote uctuHHoro ConHIa.

Coannecrosinue (ycrap. COTHIIEBOPOT) — MOMEHT MPOXOXKACHUS IIEHTpOM aucka CoJiHia
caMoil ceBepHOM (JIETHEE) WM FO)KHOM (3MMHEE) TOUKH dKIUITHKH.

CTosiHHe — KaXXYIIasiCsl OCTAaHOBKA B BUJIMMOM JBMYKEHUU TIJIAHETHI MPU TIEPEXOAE OT NPAMO20
08UICEHUSL K NONSAMHOMY W HA000POT.

Cymepkm — yacTb cyTOK Iociie 3axoja CoJiHIa WK NEPE]] Ero BOCXOI0M.

Cymepku acTpOHOMHUYECKHEe — OTPaHUYUBAIOTCS norpykeHuemM ColiHa moJi Topu30oHT A0 18
rpanaycoB. [Ipu 6ombIIeM MOTpyKEHUH HAYNHACTCSI ACTPOHOMHUYECKAst HOYb.

Cymepku rpa:kiaHcKue — OrpaHMYUBalOTCs norpyxenreM CoJHIIa Mo TOPU30HT 110 6
IpagycoB.

Cymepku HABUTallMOHHbIE — OTPaHUYUBAIOTCS TorpykeHreM CoJHIIa o1 TOPU30HT 10 12
IpagycoB.

CyTkH 3Be31HbIE — POMEKYTOK BPEMEHH MEXIY ABYMS MOCIE0BATeIbHBIMU
OJTHOMMCHHBIMU KYJbMUHAITUSIMU TOYKH BECEHHETO PAaBHOJICHCTBUS HA OJTHOM M TOM Ke
reorpaUyecKoM MepUIHaHe.

CyTKHM HCTHHHBIE COJITHEYHBIE — IIPOMEXYTOK BPEMEHH MEXKIY ABYMS ITOCIICIOBATESIILHBIMH
OJTHOMMEHHBIMHU KYyJTbMHUHAIUSAMU IIEHTpa BUAUMOTro Arcka CoNHIIa Ha OJHOM U TOM XKe
reorpauyecKoM MepUaHaHe.

CyTkHu cpeHHe COJIHEYHbIE — TPOMEKYTOK BPEMEHU MEXY IBYMs TOCIEA0BaTEIHbHBIMU
OJTHOMMCHHBIMU KYJbMUHAIUSIMHU CPETHETO IKBaTOpUATbHOTO COJIHIIA HA OJHOM U TOM XK€
reorpauyecKoM MepUAHaHE.

Cdepa nedecnas (HebecHas cepa) — BooOpaxkaemas chepa mpou3BOIHLHOTO paguyca ¢
IIEHTPOM B TOUYKE HAOIIOICHUS.

TepMuHATOP — JIMHUSA, OTJCIISIONIAS TEMHYIO YaCTh BUJAUMOTO JIUCKA IJIAHETHI OT CBETIION.
ToJsima onTuyeckas (ONTHYECKAs TOJIIA) — HATYPAJIbHBIN Jorapu(M OTHOIIICHUS
MHTEHCUBHOCTHU CBETa JI0 BXO/a B MOTJIOLIAIOUIYIO CPEely K €r0 HHTEHCUBHOCTH I1OCIIE €€
MIPOXOXKICHHUS.

¥3en — Touka nepeceyeHuss OpOUTHI HEOECHOTO TeNa ¢ HKIUNTUKON. Paznuyaror
BOCXOJSIINN U HUCXOJSIIMUHI Y3JIbI.

¥Yroa yacoBoii — yrjaoBoe paccTosHUE 110 HEOECHOMY 3KBaTOpPY OT BEpXHEH TOUKHU
9KBATOPA JI0 YACOBOTO KPYTa, MPOXOIAIIETO Yepe3 CBETHI0. OTCUUTHIBAETCS B CTOPOHY
CYTOUYHOTO JIB)KEHUSI HEOECHOH cephl.
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102. YpaBHeHne BpeMeHH — Pa3HOCTh MEXK]y CPETHUM U UCTUHHBIM COJTHEUHBIM
BpEMEHEM.

103. @da3a 3aTMeHHUsI — OTHOIIICHHUE 3aKPHITOI YacTH IMaMeTpa 3aTMEBAEMOro Tella,
MIPOXO/AIIETO Yepe3 IIEHTP 3aTMEBAIOIIETO Tella, K MOJIHOMY TUaMETPy 3aTMEBAEMOT0 Tela.
J1J1s TIOJTHOTO 3aTMEHUS 3Ta BEJIMYMHA pPaBHA €AMHUIIE TUTIOC OTHONICHHE MUHUMAIILHOTO
paccTosHUS MEXIY KpasiMH 3aTMEBAIOIIET0 M 3aTMEBAEMOT0 Tejla K JUaMeTpy 3aTMEBAEMOT0
Tena.

104. da3a n1aHeThbl — OTHOLICHHUE IIJIOIAIM OCBEIICHHOW YaCTH BUIMMOTIO JUCKA KO BCEH
€ro IJIOLIA H.
105. ®opma 3eMiIn — yIpoIIEeHHO, Hallla IJIaHeTa UMeeT (popMy 11apa, HO TOUHEE TOBOPHUTH,

4TO OHa “‘mapooOpasHa’. bojsiee TouHO, MOYKHO CKa3aTh, 4TO hopma 3eMiu OJIn3Ka K
AJUIATICOUTY, CILUTIOCHYTOMY Y TIOJIFOCOB M PACTSHYTOMY B 9KBaTOPUAIILHOM 30HE, JJIsI KOTOPOTO
JaKe €CTh CTCIUATBHBIA TEPMUH: TeoUI (T.€. “TIogo0HbII 3emiie”).

106. ®yko MaAATHUK (MassTHUK DyKO) — MAATHUK, UCIOIB3YEMBIN I SKCIIEPUMEHTAIILHOM
JIEMOHCTpPAILIMK CYTOYHOTO BpaiieHus 3emiu. [Ipeacrasinser co0oii rpy3 moABeICHHbINA Ha
JUTMHHOM OTBeECE.

107. XBOCT KOMETHBIH — ra30MblJIeBOI XBOCT KOMETHI.

108. IInpora reorpapuueckas — yroia MEXay INIOCKOCTBEO 36MHOI'O KBAaTOPa U OTBECHOM
JMHUEHN OIYLIEHHOM NMepneHUKYISIPHO IIOCKOCTH.

109. JIKBATOP 3eMHOM — OOJIBIION KPYT HA MOBEPXHOCTH 3€MIIH, IIIOCKOCTh KOTOPOI'O

MIEPIEeHINKYIIIPHA OCH BpallleHus. — HeOECHBIN — OOMBIION Kpyr HEOeCHOM chephl, TNIOCKOCTh
KOTOPOTO MEPIEHIUKYISIPHA K OCH MHPA.

110. DKJIUNTHKA — 1) TNIOCKOCTh OpOUTHI 3eMiTn; 2) BUAUMBINA TOAU4HbIN myTh ConHIa
OTHOCHTEIILHO 3BE3]1 Ha HeOSCHOU cdepe.

111. IKCIEHTPUCHTET — BEIMYNHA, XapaKTePU3YIOIIasi OTIMYue POPMbI OPOUTHI OT
KpyroBoi. JlJis OKpYKHOCTH paBEH HYJIIO, Ui 1apadoJibl — EAUHHUIIE.

112. DJieMeHThbI OPOMTHI — HA0OP MapaMeTPOB, OJHOZHAUHO XaPAKTEPU3YIOLTHI OpOUTY
HeOecHOro Tena.

113. DJIOHrauMs — yrJIOBOE PACCTOSHUE TIaHEThI (KOMEThI, actepona) ot ConHia.

PaznuuaroT BocTounyto (tuianera k Boctoky oT CoHIla) U 3anajHyto (TJI1aHeTa K 3anamy oT
CoJHI1a) JIOHTAIHUIO.

114. Jnmoxa — MOMEHT BPEMEHH, BBIOPAHHBIN B KAUECTBE HAYAJIbHOTO OTCYETA.

115. Jpemepuaa — Tabamua, B KOTOPOH MPUBEACHBI BEIUMCIEHHBIE KOOPIUHATHI HEOECHOTO
TeNa ISl pa3IMIHBIX MOMEHTOB BPEMEHH.
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