Bcepoccuiickas onmMmnmaga wkonbHukos no ACTPOHOMUN
MyHuuunanbHbIN 3Tan
7 knacc BAPUAHT 1
Bpemsi BbInonHeHns pa6oTbl — 90 MUH.

BHumatesibHO npounTanTe v pelumte 3agayqn. Bce 3anvcu B 6r1aHKe OTBETOB
BbIMNOJIHIVITE py4YKom, paboTy ochopmsnTe pasbopymBLIM MOYEPKOM. PeLueHus
3agaqy 3anuvckiBadTe nogpobHo. He 3abyabTe nepenvicatb peLUeHWe C
4YepHoBYIKa B 61aHK oTBETOB. 3agayn 1-5 ouyeHunBarotTcss B 8 6asnno, SALAAYA
6 — B 10 6as110B. MakcymarsisHoe KosimydecTso 6asinoB — 50.

Xenaem ycnexa!

3AO0AYA 1. Korpga CosHue Bbllwe BCEro NogHMMaeTCs Ha akBaTtope 3eMnm n
Ha KaKyto BbICOTY?

3AO0A4YA 2. B 1886 ropy
ypanbCcKui Xunsonmceu-
Nnens3axxncT Bnagnmup
[aBpunosnd KasaHues Hanucan
KapTuHy "3uMHaa Houb". lNMepen
BamMn 4é€pHo-6enas Konus 3ToMn
KapTuHbl. Bcé nu Ha KapTuHe
COOTBETCTBYET Ha3BaHNO?

3AO0AYA 3. JlerkoMOTOpHbIA CaMONET BbineTen M3 YrbsiHOBCka B KasaHb,
ABurasicb no npsimon co ckopoctbto 200km/4. Becb nyTb coctaBnsn 170 Kwm.
Camonér Bbineten us YnbaHoscka B 12"30™ no BpeMeHn YnbaHOBCKON o6nacTy,
KoTopoe onepexaetr BcemupHoe Bpemsi Ha 4 4aca, KasaHb M YnbsHOBCK
pacrnonoXxeHbl MNPUMEPHO Ha odHoW pJonrote. Bo ckonmbko Mo vacam
BCTpeYalowmx camonét B KasaHu nyTelecTBeHHKN NPpU3eMnsaTca?
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SK3SEMIJIAP Ne 3

3A0AYA 4. MNMoyemy ConHue BOCXOAUT M 3axoamT Ha wmpoTe KasaHu n novemy
— Ha nontocax 3emnn?

3A0AYA 5. Ha nogBmxHoOI KapTe 3BE3QHOro Heba 0603HaveHbl 3BE3abl, MOXHO
NpUMepHO ykasaTb nonoxeHne ConHua B pasHble Aatbl. [Toyemy e Ha Hen He
0603HayeHb! JlyHa 1 nnaHeTsb!?

3AO0AHA 6. Bam

npeanoxeH y4acTok

«cnenom» (T.e. 6es

noanuncen HassaHu 3BE3a U

co3seaauin) KapThl > 4

3BE3HOr0 Heba : b
(HeraTMBHOE M300paXkeHne). e

Mpn 3TOM yKasaHo

NonoXeHne OMnopHbIX JIMHUIA . ;
co3Be3aUNM. Kakune )

HaBUraLuMoOHHbIE CO3BE3aMS
ceBepHoro Heba U kakow
actepusMm n3obpaxeHbl Ha
Hen? MoanuwunTe apyanme
3Bé3dbl 3TUX co3Be3gun. B
Kakoe BpeMsi roga nydwle
BCEro BWAEH 3TOT Y4yacToK
Heba?



Bcepoccuiickas onmMmnmaga wkonbHukos no ACTPOHOMUN
MyHuuunanbHbIN 3Tan
8 knacc BAPUAHT 1
Bpemsi BbInonHeHns pa6oTbl — 90 MUH.

BHumatensHo npounTanite v pelunte 3agaqn. Bce 3anvcu B 6naHke oTBeTOB
BbIMNOJIHIVITE py4YKom, paboTy ochopmsnTe pasbopymBLIM MOYEPKOM. PeLueHus
3gga4y 3anuceiBariTe nogpobHo. He 3abyabTe nepenvicaTtb peLUeHue C
4YepHoBYIKa B 61aHK oTBETOB. 3agayn 1-5 ouyeHunBarotTcss B 8 6asnno, SALAAYA
6 — B 10 6as/108. MakcumasibHoe Konm4ecTBo 6asiios — 50.

Xenaem ycnexa!

3AO0AYA 1. Korpga CosHue Bbllwe BCEro NogHMMaeTCs Ha akBaTtope 3eMnm n
Ha KaKyto BbICOTY?

3AO0A4YA 2. B 1886 romy
ypanbCcKuin XuBonucel-
Nnens3axxncT Bnagnmup

[aBpunosny KasaHues Hanwucan
KapTuHy "3uMHas Houb". lNMepen
BamMn 4E€pHOo-6enasi Konus 3Town
KapTuHbl. BC& nn Ha KapTuHe
COOTBETCTBYET Ha3BaHNO?

3AO0AYA 3. JlerkomMmOTOpHbIA CaMONET BbineTen u3 YnbsHoBCka B KasaHb,
OBurascb no npsimon co ckopoctbto 200kmM/y. Becb nyTb coctaBnsn 170 Kwm.
Camonér BbineTen us YnbaHoscka B 12"30™ no BpeMeHn YnbAHOBCKO 06nacTy,
KoTopoe onepexaetr BcemumpHoe Bpemsa Ha 4 4vaca, KasaHb u YnbAHOBCK
pacrnonoXeHbl MPUMEPHO Ha odHouW pJonrote. Bo ckombko Mo  vacam
BCTpeYaloLmx camonéT B KasaHu nyTelecTBEHHMKN NPU3eMnaTca?
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3A0AYA 4. Onpegenute, Yyepes Kakue MPOMEXYTKN BPEMEHW MOBTOPSIOTCH
npoTuBocTosiHMA Mapca.

3AAYA 5. lNMpu HabnogeHun ¢ 3eMnu yrinoBoe pacctosHue mexay BeHepon m
Mepkypvem okasanocb paBHbiM 68°. OnpegenuTe NUHEWHOE paccTosiHMe OT
Kaxgon M3 nnaHet fo 3emnu B 3TOT MOMEHT. OpbuTtbl cumTatb KPYroBbIMU U
nexatuMMn B NITOCKOCTM SKMUMTUKN.

3A0AYA 6. Bam

npeanoxeH y4acToK

«cnenom» (T.e. 6es

noanuncen HasBaHun 3BE3a U

co3Be3anin) KapThbl * i

3B&3HOoro HebGa 2 b
(HeraTMBHOE M300paXkeHue). ¥

Mpn 3TOM yKasaHo

NonoXeHne OMnopHbIX JIMHUA . g
CcOo3Be3aUNMN. Kakne )

HaBWUrauMoHHblE CO3BE3aUs
ceBepHoro Heba U kakou
actepusMm u3obpaxeHbl Ha
Hen? MoanuwuTe apyanme
3Bé3dbl 3TUX co3Be3gun. B
Kakoe BpeMsi roga nydwle
BCEro BMAEH 3TOT Yy4yacToK
Heba?



Bcepoccuiickas onmMmnmaga wkonbHukos no ACTPOHOMUN
MyHuuunanbHbIN 3Tan
9 knacc BAPUAHT 1
Bpemsi BbInonHeHns pa6oTbl — 90 MUH.

BHumatensHo npounTanite v pelunte 3agaqn. Bce 3anvcu B 6naHke oTBeTOB
BbIMNOJIHIVITE py4YKom, paboTy ochopmsnTe pasbopymBLIM MOYEPKOM. PeLueHus
3gga4y 3anuceiBariTe nogpobHo. He 3abyabTe nepenvicaTtb peLUeHue C
4YepHoBYIKa B 61aHK oTBETOB. 3agayn 1-5 ouyeHunBarotTcss B 8 6asnno, SALAAYA
6 — B 10 6as/108. MakcumasibHoe Konm4ecTBo 6asiios — 50.

Xenaem ycnexa!

3AOAYA 1. Hekas 3sesga npoxoauT gyry B 180° oT cBOero Bocxoaa Ao CBOEro
3axoga. [lpu 39TOM €€ BbiCOTa B BEPXHIOW KynbMuWHauuio paBHa 60°.
OnpegenuvTe CKNOHEHWe 3Be3bl U LUMPOTY MecTa HabnogeHus.

3AL0AYA 2. MeTeopHblii noTok NMepcenabl nopoxaéH komeTton CBudta-TyTTns
n anutea ¢ 17 wionga no 24 aerycta ¢ gaton makcumyma 12 asrycrta. Cuutas,
yTo opbuta 3emnu npoxoauMT 4epe3 UeHTp obnaka nbifeBbIX YacTul,
pacCesiHHbIX B OKPECTHOCTU oOpbuTbl KOMETbI, OLEHUTE MaKCMMarbHO

BO3MOXHYIO «TOMLWMHY» 3TOro obnaka (T.e. guameTp B HanpasneHuu,
nepneHavKynsapHom opbute komeTbl). PeweHne obssatenbHo cHabauTe
PUCYHKOM.

3AO0AYA 3. OueHuTe, CKONMbKO MMaHET, WMAEHTUYHbIX MO U3NYECKUM U
opbutanbHeIM (Nepuofy obpalleHus 1 aKCLEeHTpUCUTeTy) napameTpam BeHepe
TpebyeTcs, 4TOObl XOTA Obl MHOrAa oceelwaTb 3eMnto Tak Xe, kak JlyHa B
NONHoNyHue?

3A0AYA 4. Onpegenute, Yyepe3 Kakme MNPOMEXYTKM BpPEMEHU MOBTOPSIOTCS
npoTuBocTosHmsA Mapca.

3AOAYA 5. Mpu HabnogeHun ¢ 3emnum yrinoBoe pacctosHue mexagy BeHepon n
Mepkypvem okazanocb paBHbiM 68°. Onpegenute nVHENHoOe pacCcTosHWEe
Mexay nnaHetTamu B 3TOT MOMEHT. OpBuTbl CUMTaTh KPYroBbiMK 1 fexalumMMm B
NAOCKOCTU SKMUMTUKN.
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3A0AYA 6. Bam npeanoxeHa

«cnenasiy (T.e. ©6e3 nognucen ;
Ha3BaHUN 3BE34 W CO3BE3aAUN) ; :
KapTa 3BE3HOr0 Heba S w
(HeraTMBHOE n3obpaxeHue). 5. 3 R
Kpyrnas Hns, /. - e
orpaHuyMBaroLlas kKapty - T . L o
MaTeMaTU4eCKUA ropmsoHT. Bug | Y e
3BésgHoro Heba cooTBeTcTBYET | - .. § e 0
23 Yacam MOCKOBCKOTO BpeMeHU L e B

B A€Hb NpOBeAeHWs onumnuaabl e e R

(10 Hosbps) ona Kasawn. Ha | -
KapTe He nokasaHa JlyHa, HO S
oTOBpaxeHbl MMaHeTbl. YKaXute ° L . *
(v mognuwnTe) M3BECTHblE Bam T . R
co3Be3gus, a TaKkKe sApKue s ' : .
3Bé3abl (M NMaHeTbl, €Crnv OHU i

ectb). [lognuwwnte  CTOPOHbI

cBeTa.

CnpaBoU4Hble faHHble:

Bonblias nonyocb opbUT HEKOTOPLIX NSIAHET:

Mepkypuin — 0.38 a.e.

BeHepa - 0.72 a.e.

Mapc - 1.52 a.e.

1a.e.=1.496-10% km; 1nNk=206265 a.€;

MpoLoMKUTENBHOCTL 3EMHOMO TPOMNYECKOro rofa 365.2422 cpefHnX COMHEYHbIX
CYTOK;

Macca ConHua 2-10% kr, 3emnu 6-10%* kr,

Papuyc ConHua - 6.96-10° km, 3emnu 6400 Km;

paBuTauvoHHas nocTosiHHas G=6.67-10"" H*m%/kr?;

LLinpoTta KazaHu — 55°47"".

3B.BenunymHa ConHua me= -26.7™, JlyHbl B nonHONyHue mp = -12.7™, BeHepbl mg = -4.7™.



Bcepoccuiickas onmMmnmaga wkonbHukos no ACTPOHOMUN
MyHuuunanbHbIN 3Tan
10 knacc BAPUAHT 1
Bpemsi BbInonHeHns pa6oTbl — 90 MUH.

BrumatesibHo npoyutante n pelunte 3agayun. Bce 3anvcu B 6naHke
OTBETOB BbIMNOJIHINATE PYYKOM, paboTy ohopMASNTE paszbopyYnBLIM MOYEPKOM.
PeLuenvsi 3agay 3anvckiBanTe noapobHo. He 3abyabTe nepenncats peLleHne
C 4YepHoBuka B bnaHk oTBeToB. 3apgayn 1-5 oueHuBaroTcsi B 8 6asnios,
3ALAYA 6 — B 10 6asn1oB. MakcumaribHoe KomdecTso basiios — 50.

Xenaem ycnexa!

3AOAYA 1. Hekas 3sesga npoxoauT gyry B 180° oT cBOero Bocxoaa Ao CBOEro
3axoga. [lpu 39TOM €€ BbiCOTa B BEPXHIOW KynbMuWHauuio paBHa 60°.
OnpegenuvTe CKNOHEHWe 3Be3bl U LUMPOTY MecTa HabnogeHus.

3AJAYA 2. LLlaposoe ckonneHne M13 nmeet anametp D = 145 cB. net u
copepxut N =10° 3Béan. CpeaHsis macca 3Be3fbl B CKOMEHUN paBHa
macce ConHua (Mg ). OueHuTe, Kakyto MUHUMaTbHYIO CKOPOCTb HyXHO

COO6LLMTb KOCMMYECKOMY annapary, CTapTyloLLEeMy C OKpanHbl CKOMEHNS,
4yTObObl OH CMOI HaBcerga ero NokuHyTb. CKonneHne cumTaTb chepryeckn
CYMMETPUWYHBIM.

3AO0AYA 3. OueHuTe, CKONMbKO MMaHET, WMAEHTUYHbIX MO U3NYECKUM U
opbutanbHbIM (Nepuofy obpalleHns 1 aKCLEeHTpUcuTeTy) napametpam BeHepe
TpebyeTcs, 4TOObI XOTA Obl MHOrAa oceelwaTb 3emMnto Tak Xe, kak JlyHa B
NONHoNnyHne?

3A0AYA 4. Onpegenute, Yyepe3 Kakme NPOMEXYTKM BpPEMEHU MOBTOPSIOTCS
npoTtuBocTosHmA Mapca.

3AOAYA 5. Mpu HabnogeHun ¢ 3emnum yrnoBoe pacctosHue mexgy BeHepon n
Mepkypvem okaszanocb paBHbiM 68°. Onpegenute nMHENHoOe paccTosHWE
Mexay nnaHetTamu B 3TOT MOMEHT. OpbuTbl CUMTaTh KPYroBbiMU M feXalumMMm B
NAOCKOCTU SKMUMTUKN.
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OKSEMIJIAP Ne 3

3A0AYA 6. Bam npeanoxeHa

«cnenasiy (T.e. ©6e3 nognucen ;
Ha3BaHUN 3BE34 W CO3BE3aAUN) ; :
KapTa 3BE&3QHOr0 Heba S p
(HeraTMBHOE n3obpaxeHue). 3 R
Kpyrnas muuga, /. - e
orpaHuyMBaroLlas kKapty - T . L o
MaTeMaTU4eCcKUi ropmsoHT. Bug | Y e
3BésgHoro Heba cooTeBeTcTBYET | - oy / i T 0
23 Yacam MOCKOBCKOTO BpeMeHU RN

B JeHb NpoBedeHus onumnuagbl S5 _ gl e o 4.

(10 Hos6psa) ans Kasaun. Ha o Y

KapTe He nokasaHa JlyHa, HO S

OTODOpaxeHbl MMaHeTbl. YKaxute * L : J
(v mognuwunTe) M3BECTHblE Bam T . R
co3Be3gusl, a TaKkke spKue 3 ' . .
3B€3abl (M NnaHeTbl, €Cnv OHU :

ectb). [ognuMwnte  CTOPOHbI

cBeTa.

CnpaBou4Hble faHHble:

Bonblas nonyocb opbuT HEKOTOPbIX NSIaHET:

Mepkypuin — 0.38 a.e.

BeHepa - 0.72 a.e.

Mapc - 1.52 a.e.

1a.e.=1.496-10% km; 1nNk=206265 a.€;

MpoooMKUTENBHOCTL 3EMHOMO TPONNYECKOro rofa 365.2422 cpefHnX COMHEYHbIX
CYTOK;

Macca ConHua 2-10% kr, 3emnu 6-10%* kr,

Papuyc ConHua - 6.96-10° km, 3emnu 6400 Km;

paBuTaumoHHas nocTosiHHas G=6.67-10"" H*m%/kr?;

LLinpoTta KazaHu — 55°47"".

3B.BenunymHa ConHua me= -26.7™, JlyHbl B nonHonyHue mp = -12.7™, BeHepbl mg = -4.7™.



Bcepoccuiickas onmMmnmaga wkonbHukos no ACTPOHOMUN
MyHuuunanbHbIN 3Tan
11 knacc BAPUAHT 1
Bpemsi BbInonHeHns pa6oTbl — 90 MUH.

BrumatesibHo npoyutante n pelunte 3agayun. Bce 3anvcu B 6naHke
OTBETOB BbIMNOJIHINATE PYYKOM, paboTy ohopMASNTE paszbopyYnBLIM MOYEPKOM.
PeLuenvsi 3agay 3anvckiBanTe noapobHo. He 3abyabTe nepenncats peLleHne
C 4YepHoBuka B bnaHk oTBeToB. 3apgayn 1-5 oueHuBaroTcsi B 8 6asnios,
3ALAYA 6 — B 10 6asn1oB. MakcumaribHoe KomdecTso basiios — 50.

Xenaem ycnexa!

3AOAYA 1. Hekas 3sesga npoxoauT gyry B 180° oT cBOero Bocxoaa Ao CBOEro
3axoga. [lpu 39TOM €€ BbiCOTa B BEPXHIOW KynbMuWHauuio paBHa 60°.
OnpegenuvTe CKNOHEHWe 3Be3bl U LUMPOTY MecTa HabnogeHus.

3AJAYA 2. LLlaposoe ckonneHne M13 nmeet anametp D = 145 cB. net u
copepxut N =10° 3Béan. CpeaHsis macca 3Be3fbl B CKOMEHUN paBHa
macce ConHua (Mg ). OueHuTe, Kakyto MUHUMaTbHYIO CKOPOCTb HyXHO

COO6LLMTb KOCMMYECKOMY annapary, CTapTyloLLEeMy C OKpanHbl CKOMEHNS,
4yTObObl OH CMOI HaBcerga ero NokuHyTb. CKonneHne cumTaTb chepryeckn
CYMMETPUWYHBIM.

3A0AYA 3. OueHnTe, CKOMbKO CMYyTHUKOB, WOEHTUYHBLIX MO (U3NYECKUM 1
opbuTaneHbIM napameTpam JlyHe TpebyeTcs, 4ToObl HOUbIO (XOTS Obl MHOrOA)
ObINO Tak >Xe CBET/0, Kak cenyac gHéM. Kak cnepyeTr pasmMecTuTb UX Ha
opbuTax (nonarasi, UTo 6osnblIasi NONYOoCb U 3KCLEHTPUCUTET 3adUKCMPOBaHbI
N 9KBUBANEHTHbI 3TUM NapamMeTpoM Yy peasnibHom JIyHbl)?

3AOAYA 4. Onpegenute, yepes Kakume MPOMEXYTKN BPEMEHW MOBTOPSIOTCH
npoTtuBocTosHMsA Mapca.

3AOAYA 5. Mpu HabnogeHun ¢ 3emnum yrnoBoe pacctosHue mexagy BeHepon n
Mepkypvem okaszanocb paBHbiM 68°. Onpegenute nMHENHoOe pacCcTosHWEe
MexXay nnaHeTamu B 9TOT MOMeHT. OpOuTbl cUMTaTb KPYroBbIMU U NeXalummMn B
MMAOCKOCTU IKIUMTUKMN.
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3A0AYA 6. Bam npeanoxeHa

«cnenasiy (T.e. ©6e3 nognucen ;
Ha3BaHUN 3BE34 W CO3BE3aAUN) ; :
KapTa 3BE&3QHOr0 Heba S p
(HeraTMBHOE n3obpaxeHue). 3 R
Kpyrnas muuga, /. - e
orpaHuyMBaroLlas kKapty - T . L o
MaTeMaTU4eCcKUi ropmsoHT. Bug | Y e
3BésgHoro Heba cooTeBeTcTBYET | - oy / i T 0
23 Yacam MOCKOBCKOTO BpeMeHU RN

B JeHb NpoBedeHus onumnuagbl S5 _ gl e o 4.

(10 Hos6psa) ans Kasaun. Ha o Y

KapTe He nokasaHa JlyHa, HO S

OTODOpaxeHbl MMaHeTbl. YKaxute * L : J
(v mognuwunTe) M3BECTHblE Bam T . R
co3Be3gusl, a TaKkke spKue 3 ' . .
3B€3abl (M NnaHeTbl, €Cnv OHU :

ectb). [ognuMwnte  CTOPOHbI

cBeTa.

CnpaBou4Hble faHHble:

Bonblas nonyocb opbuT HEKOTOPbIX NSIaHET:

Mepkypuin — 0.38 a.e.

BeHepa - 0.72 a.e.

Mapc - 1.52 a.e.

1a.e.=1.496-10% km; 1nNk=206265 a.€;

MpoooMKUTENBHOCTL 3EMHOMO TPONNYECKOro rofa 365.2422 cpefHnX COMHEYHbIX
CYTOK;

Macca ConHua 2-10% kr, 3emnu 6-10%* kr,

Papuyc ConHua - 6.96-10° km, 3emnu 6400 Km;

paBuTaumoHHas nocTosiHHas G=6.67-10"" H*m%/kr?;

LLinpoTta KazaHu — 55°47"".

3B.BenunymHa ConHua me= -26.7™, JlyHbl B nonHonyHue mp = -12.7™, BeHepbl mg = -4.7™.
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