LLkonbHbIM 3Tan no aCcTpoOHOMUU

ActpoHomus. 8 knacc. OrpaHnyeHme no spemern 120 MunHyT



TepmuHbl. Bapuant N1 #1186726

Ecnv Bce BapraHTbi 0o4HOBpEMEHHO HE MOMELLAtOTCS B OKHO 6pay3epa, MOXXHO BOCIO/Ib30BAaTbCH coyeTaHueM kaasuiw ctrl v (-) (cmd m

(-) ana Mac) ansa ymeHbLweHns MacluTaba OKHa.

I'Iepe,u, BaMn CNMCOK aCTPOHOMUNYECKNX TEPMNHOB. ConocTaBbTe napbl BOMPOC N OTBET:

Kaxk HasbiBaeTcs 6nmxaitwas kK ConHuy nnaHeta? Mepkypuit

Kak HasbiBaeTcs npouecc, Npu KOTOPOM 3BE3/a PE3KO YBEMUYMBAET CBOIO
Bcnbiwka (Mnv CeepxHoBas)

ApKocTb?
Kaxk HasbiBaeTcs ranakTvka, B kKotopoi Haxoautces ConHeuHas cuctema? Mneunbint MyTb
Kaxk HasbiBaeTcs aBneHue, koraa JlyHa nonHocTbio 3akpbisaeT ConHue? MonHoe conHeuHoe 3aTMeHne

Kak Ha3biBaeTca Touka Ha Hebe, BOKpyr KOTOPOI‘/‘I nponcxoanT BuanMoe

MonspHas 3se3ga (Mnun CeBepHbi Nonoc MyUpa)
BpaleHuve 3se3a?

ﬂ,OCTyI‘IHbIe BapuaHTbl OTBETOB!:

[MonHoe conHeuHoe 3aTMeHMe Mepkypuii Benbiwka (nnu CeepxHoBas)

MonspHas 3Be3na (nn CeBepHbili nontoc

Mneunbii MyTb Minpa)

®Dopmyna Bblumcnenns 6annos: 0-51-4 2-3 3-2 4-15-0

PeweHue 3apauun:

1. Kak HazbiBaeTcs 6numxkariwas kK ConHuy nnaHeTa?

2. Kak HazbiBaeTCs npoLecc, Npy KOTOPOM 3Be34a Pe3KO YBeMUMBAET CBOIO Ap-

KOCTb?

3. Kak Ha3biBaeTca ranaktuka, 8 Kotopon Haxogutca ConHeuHas cuctema?

4. Kak HasbiBaeTcs sBneHue, koraa JlyHa nonHocTbio 3akpbisaeT ConHue?
5. Kak Ha3biBaeTca Touka Ha Hebe, BOKPYr KOTOPOW MPOUCXOAUT BUAMMOE BpalleHne 38e34?

Pewenune. OTtBeTbi:

1. Mepkypuii

2. Benbiwka (unu CeepxHoBas)
3. Mneynbint MNyTb

4. MonHoe conHevyHoe 3aTMeHne

5.MNonapHas 3sezna (Mnv CeBepHbit NoAOC MUpa)

3a peweHwne 3agaun 5 6annos



TepmuHbl. Bapuant N22 #1186728

Ecnv Bce BapraHTbl 04HOBpEMEHHO HE MOMELLAtOTCS B OKHO 6pay3epa, MOXXHO BOCIO/Ib30BATbCA coyeTaHneM kaasuiw ctrl v (-) (cmd u

(-) ana Mac) ansa ymeHbweHns MacluTaba OKHa.

I'Iepe,u, BaMn CNMCOK aCTPOHOMUNYECKNX TEPMNHOB. ConocTaBbTe napbl BOMPOC N OTBET:

Kak Ha3biBaeTca camas 6onbwas nnaHeta ConHeuHowm cnuctembl? KOnuTep

Kak Ha3biBaeTcsa obnako u3 rasa u nblin, U3 KOTOPOro 06pa3yr0Tcs|

TymaHHOCTb
3Be3apl? )

Kaxk HasbiBaeTcs ecTecTBeHHbIN CryTHUK 3eMnun? NyHa

Kak Ha3biBaeTca ABNeHue, Korga 3emns npoxoaunT Mexay ConHuem n

. JlyHHOe 3aTMeHVe
NyHown? Y

Kak HasbiBaeTcs rpynina 3sesp, obpasytowas onpeaeneHHyo Gpurypy Ha

Cossesaue
Heb6e?

ﬂ,OCTyI‘IHbIe BapuaHTbl OTBETOB!:

Onutep TyMaHHOCTb Cossesaune

NyHa JlyHHOe 3aTMeHne

®Dopmyna Bblumcnenns 6annos: 0-51-4 2-3 3-2 4-15-0

PeweHue 3apauun:

Pewenune. OTtBeTbi:

1 Kak Ha3biBaeTcs camas 6onbwas nnaHeta ConHeuHown cuctembl? - KOnutep

2 Kak Ha3biBaeTcs 06naKko M3 rasa 1 nbinu, U3 KOToporo obpasytoTcs 3se3abl?- TyMaHHOCTb

3 Kak HasbiBaeTcs ecTecTBeHHbIN cnyTHUK 3emaun? - JlyHa

4 Kak Ha3sbiBaeTca saBneHue, korga 3emns npoxogut mexxay ConHuem v JlyHon? - JlyHHoe 3aTMeHue

5 Kak HazbiBaeTcs rpyrina 3sesg, obpasytowas onpeaeneHHyto ¢urypy Ha Hebe?- Coseesame

3a peweHue 3agaum 5 6annos



O6vbekTbl Meccbe. BapnanT N21 #1185937

Katanor Meccbe — cnuvcok n3 110 acTpOHOMMYECKMX OBBEKTOB, COCTaBNEHHbIM dpaHLy3ckuM acTpoHoMmoM Lllapnem Meccbe 1
BriepBble n3gaHHbI B 1774 roay.

Mepen BaMu doTorpadumm aByx obbvekTos atoro katanora: M42 (Cossesgne Opuonra) u M3 (Cossesame loHume [Ncb).

®otorpadus M2 obbexTa Meccbe

1. YkaxuTe, kKakoi 06beKT ABNSeTCS SMUCCUOHHON TYMaHHOCTbIO.

®Dotorpadua N21

Hu oanH 13 HKux

16ann



2. Kakolt n3 o6beKToB coAepXMT Monofble ropsume 38é3apl?

O

®DoTorpadpus N21
O6a obbekTa copepxat

Takux 3Be34 B HUX HeT

16ann

3. Kakot n3 obbekToB nMeeT chepuyeckyto popmy?

®Dotorpadua N22

O

O6a obbekTa

16ann

4. Kakon n3 obbekTtos 6amke kK 3emne?

O

®DoTorpadums N21

PacnonosxeHbl Ha OANHAKOBOM pacCTOSsHUMU

16ann

5. Kakolt n3 o6beKToB MMeeT MeHbL I BO3pacT?

O
®DoTorpadus N21

BospacT o6vekTOB 0MHaKkos

16ann

PeweHue 3apaun:

OrTBeTbi:
1. M42
2. M42
3. M3
4. M42
5. M42

3a peweHue 3apaum 5 6annos



O6vekTbl Meccbe. BapnanT N22

Katanor Meccbe — cnuvcok ns 110 acTpOHOMUYECKMX OBBEKTOB, COCTaBNEHHbIM dpaHLy3ckuM acTpoHoMmoM Lllapnem Meccbe 1
BriepBble n3gaHHbI B 1774 roay.

Mepen Bamu doTorpadum aByx obbvektos atoro katanora: M8 (Cosseznme Crpeneu) n M53 (Cossezame Bonocsl Beponuku).

®Dotorpadus Ne2 obbexTa Meccbe

1. YkaxuTe, Kako o6beKT sBnseTcs 0b6iacTbio 38e30006pa3oBaHMs.

®Potorpadpus N22

Hwu oanH 13 Hux

16ann



2. Kakolt n3 06beKTOB COAEepPXXMT NPerMyLLECTBEHHO MONoable 38E3Ab17

O

®DoTorpadpus N22
O6a obbekTa copepxat

Takux 3Be34 B HUX HeT

16ann

3. Kakot n3 obbekToB nMeeT chepuyeckyto popmy?

®Dotorpadua N21

O

O6a obbekTa

16ann

4. Kakol n3 o6bekToB pacrionoxeH 6namxe K 3emne?

O

®Potorpadus N22

PacnonosxeHbi Ha OANHAKOBOM pacCTOSsHUM

16ann

5. Kakoit n3 o6beKToB MMeeT MeHbLMIA BO3pacT?

O
®DoTorpadpus N22

BospacT o6bekTOB 0unHakos

16ann

PeweHue 3apaun:

OrTBeTbi:
1. M8
2. M8
3. M53
4. M8
5. M8

3a peweHue 3apaum 5 6annos



Mapc n BeHepa. Bapnant N21

Habnopatens Cepreii 3anucan B cBoeM gHeBHUKe HabntopaTens: "BeHepa Haxoamnach Ha HanbonbweM yrnosoM yaaneHum ot ConHua

(yrnosoii pasmep 0.42"), Mapc umen yrnosoii pasmep 2. 6" 1 Habnonancs psaom c Benepoir."

OTseTbTe Ha cnepyroume Bonpochol:.

1. Kakow 13 06beKTOB MOXET 3aKpbiTb BTOPOM LLEIMKOM, €C/TN OHM BYAYyT NIeKaTb Ha OGHOM Jlyye 3peHna?

O

Mapc

Hwu oanH 13 Hux

2 6anna

2. YkaXnTe, CKOMIbKO Lie/bIX YIOBbIX CEKYHA COCTaBnseT pa3mep BeHepsbl, okpyrnune fo uenoro. B kauectBe oTBeTa BBOAUTE
HaTypasbHoe uncno. HMKakmx MHbIX CUMBOJIOB, KPOME NUCMO/Nb3YeMbIX 415 3anmncK Ynucna (B YaCTHOCTU, Mpobenos), 6biTb HE LOMKHO.

Mpumep: 16

[MpaBunbHbIN OTBET:

25

®Dopmyna BblumcneHns 6annos: 0-4 1-0

4 6anna

3. B kakoe BpeMs cyTok MOXKHO 6b1n10 661 HabntoaaTh coeanHeHre Mapca 1 BeHepbl onuncaHHoe B ycnoeun? B naHHOM 3agaHunm
HEeCKOJIbKO BepHbIX OTBETOB. YKaXkunTe Bce, KoTopble Bbl cuMTaeTe BepHbIMU, 0HaKO 06paTUTe BHMMaHMeE, YTO B C/lydae, eC/iv He BCe
BEpHbIe OTBETbI OTMEUEHbl UM OTMeueH HEBEPHbIN BapuaHT, 6ann obHynseTcs.

OHem

U

Houbto

O

Takas cMTyaums He BO3MOXKHa B 3anuncy ownbka

®Popmyna Bblumcnenns 6annos: 0-41-0

4 6anna



PeweHue 3apauu:

1.
Yrnoeoii pasmep BeHepsi: 0.42' = 25, 2"

Yrnosoit pasmep Mapca: 2. 6"
CpasHetue: 25.2" > 2.6"” CnegosatensHo BeHepa MoxeT nonHocTbio 3akpbiTs Mapc
Orteet: Benepa

2.
0.42' =25.2"

Oxpyrnerue go uenoro: 25”

Ortgert: 25"

3. Benepa B Hanbonbwem ynaneHun ot ConHua BugHa nmbo ytpom, nmbo Beuepom Mapc B coegmHeHuu ¢ Benepown bynet BugeH

B TO XXe BpeM4

Otget: YTpoM 1 Beyepom

3a pewenue 3agaun 10 6annos



Mapc n BeHepa. Bapnant N22

Habnopatens Cepreii 3anucan B cBoeM gHeBHUKe Habntopatens: "BeHepa Haxoamnach Ha HanbonbweM yrnosoM yaaneHum ot ConHua

(yrnosoii pasmep 0. 41"), Mapc nmen yrnosoii pasmep 26" n Habniogancs psgom c Benepoin.”

OTseTbTe Ha cnepyroume Bonpochl:

1. Kakow 13 06beKkTOB MOXET 3aKpbiTb BTOPOU LLEIMKOM, €C/TN OHM BYAYyT NeXKaTb Ha OGHOM Jlyye 3peHna?

Bewnepa
Mapc
2 6anna

2. YkaxxuTe, CKOMbKO LiefbiX YFIOBbIX CEKYHA COCTaBNsAeT Anck BeHepsl, okpyrnune fo uenoro. B kauectse otseTa BBOAUTE
HaTypanbHoe yncno. HMKakmx MHbIX CMMBONOB, KPOME UCMOMb3YeMbIX A8 3aMnCK Yncna (B HaCTHOCTU, MPpo6enioB), GbiTb He AO/MHKHO.
Mpumep: 16

[MpaBunbHbIN OTBET:
25

®Dopmyna BblumcneHns 6annos: 0-4 1-0

4 6anna

3. B kakoe BpeMs cyTok MOXKHO 6b1n10 6b1 HabntoaaTh coeanHeHre Mapca 1 BeHepbl onuncaHHoe B ycnoeun? B naHHOM 3agaHunm
HEeCKOJIbKO BEPHbIX OTBETOB (BO3MOXHO, 0AMH). YKaXuTe BCe, KoTopble Bbl cunTaeTe BepHbIMU, 0aHaKo obpaTuTe BHUMaHUeE, YTO B
cryyae, eCfin He BCe BepHble OTBETbI OTMEUeHbl UM OTMeueH HEeBEpHbIN BapuaHT, 6ann obHynseTcs.

OHem
YTpom
Houblo
Beuepom

g

®Dopmyna Bblumcnenns 6annos: 0-41-0

4 6anna



PeweHue 3apauu:
1.
Yrnosoii pasmep Berepsi: 0.41" = 24.6"
YrnoBoit pasmep Mapca: 26"
CpaeHenue: 24.6” < 26" cnenoBaTenbHO HU OMH OBLEKT He MOXET MOMHOCTbIO 3aKpPbITh Apyroit. Ho Mapc pacnonoxeH panbiue
ot ConHua.
Otset: H1 oanH 13 HKx
2.

0.41' = 24.6"

Oxpyrnexue go uenoro: 25”

Ortget: 25"
3.

YrnoBoit pasmep Mapca 26" cavikoM Benvk Ans peanbHoro HabnogeHMs, Nockonbky Mapc pacrionoxeH 3a opbutoit Berepsl 1

MeHblue ee Mo pa3Mepy.
MakcuManbHbI yrioBoi pasmep Mapca npu MUHUMaNbHOM PaccTosHUM OT 3eMnun cocTasnsieT okosno 25"

Orteet: Takas cuTyaLMs He BO3MOXKHA B 3aMMcK olwmnbKa

3a pewenwne 3agaun 10 6annos



CnyTHuku MnaHet. BapuanTt N21

Yro6b1 yBe/IN4YnTh M306PB)KE'HME, Ha>XMUTe Ha Hero.

[Mepen Bamu poTorpacdmm uetbipex cnyTHMKOB 60nbwmx niaHeT ConHeuHOM cucTeMsl.

CnyTHuk Ael

CnyTHuK M2



CnyTHuk Ne3

CnyTHuk Ned

OrTBeTbTe Ha criefytoLme Bonpoch:

1. Kak HasbiBaeTcsa crnyTHUK Ael

TutaH

TputoH

laHumen

2 6anna



2. Kak Ha3bIBaeTcs NnaHeTa BOKPYr KOTOPOU BpalLaeTcs CryTHUK Me3

HentyH

Mepkypui

tOnutep
3emnsa
Mapc
YpaH

Berepa

2 6anna

3. Kakue ns cnyTHUKOB nMetoT atMocdhepy? B naHHOM 3a4aHNM HECKOMbKO BEPHbIX yTBEPXKAEHWI. BbibepuTe BCe, koTopbie Bbi
cynTaeTe BEPHbIMU, HO OBpaTUTE BHUMaHME, YTO ec/in BbIGpaHO HEBEpPHOE yTBepXAeHMe M\WK He BbiIBpaHO BepHoe, Bassl CHUKAeTCs.

CnyTHuk Ael

CryTHUK Ne2

U
O

®Dopmyna BbluncneHus 6annos: 0-2 1-12-0

2 6anna

4. CnyTHUKI UMeIoT cneaylolime cpefHmne nnotHocTu: Mo - 3. 528 r/cm® | Tanumen - 1. 936 kr/am?3 , Tutan - 1880 kr/m3 , TputoH - 2. 061

/M3, YiaxuTe, Kakoit U3 HUX B cpeaHEM HaBonee NIOTHbIN?

O

TpuToH
TuTaH

laHumen

2 6anna

5. CnyTHUKM nMetoT cnepytowme pasmepsl Mo - 1821. 6 km (paamyc), laHumepn, - 5268. 2 kM (anameTp), TutaH - 2575 kM (paaumyc), TpUToH
- 2706. 8 kM (amameTp). YKaxuTe, Kakoi U3 CMyTHUKOB UMEET HauMeHblLyto Maccy B Maccax JlyHbl. Macca Slybi: 7. 34x 1022 kr.

Mo

O

TutaH

laHumen

2 6anna



PeweHue 3apauu:

1. XapaxTepHbie BynkaHuyeckme o6pasoBaHms U OpaHdXKEBbIN LiBET yKa3biBatoT Ha Mo.

OTset: Vo

2. MnotHas aTMocdepa 1 yrneBoaopoaHbie 03épa XapakTepHbl ans TuTtaHa (cnyTHuk CaTypHa).

Orteert: CatypH

3. Tutan (Me3) 1 TpuToH (ANed) nMetoT 3HauMMble aTMocdepbl

Ortset: CnyTHukn Ne3 1 Ned

4.
[MpvBeném Bce MNOTHOCTM K I Ha KyBUYeCKUii CM:
pean = 1.936 kr /am® = 1.936 r /cm®

priz = 1880kr /M® = 1.880 r /cm®

prri = 2.061 T/M% = 2.061 r /cm®

pro =3.528 r Jcm®

Wcnonbayem npubnmienne h < R:

| R3 [ 3 1.33
T=2m GM—27r 47erN\/ﬁq

PaccuntbiBaeM oTHOCUTENbHbIE rnepunoapbli:

No: T~ — 3 ~0.71ly
3.528
1.33
- laHumen: T' =~ = 0.96u
v/1.936
1.33
-Tutan: T = ~0.97u
v1.880
-Tputon: T' = 1.33 ~0.93u
2.061

HavnmeHbwunii nepuop, y Mo (0. 71 ).
Ortset: Vo

5. Macca /lyrbi: 7. 34 x 10%2 «r. PaccunTaem Macchbl CryTHUKOB:

4

- My, = 3.528 x —7(1821.6 x 10°)% ~ 8.93 x 10% r ~ 1.22 My,
4

- Mggn = 1.936 x §7r(2634. 1x10°)% ~ 14.8 x 10% r = 2.02 My,
4

- Mri; = 1.880 x 57r(2575 x 10°)% ~ 13.1 x 10% r = 1.79 My,

- Mg,; = 2.061 x %(1353.4 x 10%)® = 2.14 x 10% r ~ 0.29 My,

Havmenbwas macca y Tputona (0. 29 Maccbi JTyHbl).

Oteet: TpuToH

3a pewenwe 3agaun 10 6annos



CnyTHuku MnanHet. BapnanTt N22

Yro6b1 yBe/IN4YnTh M306PB)KE'HME, Ha>XMUTe Ha Hero.

[Mepen Bamu poTorpacdumm uetbipex cnyTHMKOB 60nbwmx niaHeT ConHeuHOM cucTeMsl.

CnyTHuk el

CnyTHUK N2



CnyTHuk Ne3

CnyTHuk Ned

OrTBeTbTe Ha criefytoLme Bonpoch:

1. Kak HasbiBaeTcs cryTHUK N62

TutaH

Mo

TpuTtoH

2 6anna



2. Kak Ha3biBaeTcs NnaHeTa BOKPYr KOTOPOU BpalLaeTcs CryTHUK Ned

Benepa
tOnutep
YpaH
3emns
Mapc
CatypH
Mepkypuit
O

2 6anna

3. Kakue n3 cnyTHUKOB He nMetoT aTMochep? B naHHOM 3aaaHMM HECKONBKO BEPHbIX YTBEpxAeHU. BoibepuTe Bee, koTopbie Bbl
cynMTaeTe BEPHbIMU, HO OBpaTUTE BHUMaHWE, YTO ec/in BbIBpaHO HEBEpPHOE yTBepXAeHMe M\WK He BbiIBpaHO BepHoe, 6assi CHUKAeTCs.

O
O

CnyTHuK Ne3
CnyTHui Ned

®Dopmyna BbluncneHus 6annos: 0-2 1-12-0

2 6anna

4. CnyTHUKI UMeloT cneaylolme cpefHme nnotHocTu: Mo - 3. 528 r/cm® | Tanumen - 1. 936 kr/om3 , Tutan - 1. 880 kr/m3 , TputoH - 2. 061

T/M3 . YI(a)I(VITe, KaKoW N3 HUX B cpegHeM HanMeHee MAOTHbIN?

O

laHumen,
Mo

TpuTtoH

2 6anna

5. CnyTHUKM nMetoT cnepytowme pasmepsl Mo - 1821. 6 km (paamyc), laHumepn, - 5268. 2 kM (anameTp), TutaH - 2575 kM (paaumyc), TpUToH
- 2706. 8 kM (amameTp). YKaxuTe, Kakol U3 CMyTHUKOB MMEET Hanbonbluyio Maccy B Maccax JlyHbl. Macca JlyHbi: 7. 34x10%2 kr.

TutaH

No

TpuTtoH

2 6anna



PeweHue 3apauu:

1. Ha poTorpacdum cnytHuka No2 BuaHbl xapakTepHbie CBeT/Ible 1 TEMHble 06/1acTu, a Takke KpaTepbl. TO COOTBETCTBYET

BHewHeMy Buay laHuMena — kpynHerwero cnyTHuka tOnutepa.
Ortgert: laHUMena

2. CnyTtHuk No4 — TpuToH, KOTopbIN sBASETCa KpyrnHenwnM cnyTHkoM HenTyHa. Ha dpoTorpadumm BuaHbl ocobeHHoCTH

NMOBEPXHOCTU, XapaKTepHble Ansa TpI/ITOHa.

Orteet: HentyHa

+ CnytHuk N21 — Mo (cnyTHuk FOnutepa) He nMeeT 3HauMMol aTMocdepbl.
+ CnytHuk N22 — TaHumeq (cnyTHuK KOnuTepa) He MMeeT 3HaumMMol aTMocdepbl.
+ CnyTHuk N23 — TutaH (cnyTHuk CaTypHa) MMeeT nnoTHyto aTMocdepy.

+ CnyTHuk N24 — TputoH (cnyTHuk HenTyHa) nMeeT paspeseHHyto, HO 3aMeTHyloaTMochepy.

OTeet: CnyTHUKuM Aol n Ne2

4. MpuvBeném Bce NAOTHOCTU K I Ha KYBUYECKU CM:
pGan = 1.936 kr /am® = 1.936 r /cm®

pric = 1880kr /m® = 1.880 1 /cm®

prri = 2.061 T/M> = 2.061 1 /cu®

pro = 3.528 r Jcm®

Wcnonbayem npnbnmienne h K R:

INE [3  1.33
T=2 =2 =~
e T @me, T s

PaccuntbiBaeM oTHOCUTENbHDbIE nepunoapbi:

1.33
-No: T ——=~0.T1lu
v3.528
1.33
-laHnmen: TR ——— =~ 0.96 u
v/1.936
1.33
-Tutan: T — =~ 0.97u
v1.880
-Tputon: T' = _L133 ~0.93u

v2.061

Hanbonbwnii nepuog, y TutaHa (0. 97 u).
Otset: TuTaH

5. Macca /lyrbi: 7. 34 x 10%2 «r. PaccunTaem Macchbl CryTHUKOB:

4

- My, = 3.528 x —7(1821.6 x 10°)% ~ 8.93 x 10% r ~ 1.22 My,
4

- Mggn = 1.936 x §7r(2634. 1x 10°)3 ~ 14.8 x 10% r = 2.02 My,
4

- Mri; = 1.880 x 57r(2575 x 10°)% ~ 13.1 x 10% r = 1.79 My,

- Mz,; = 2.061 x %(1353.4 x 10%)® = 2.14 x 10% r ~ 0.29 My,

Haunbonblas macca y laHmumena (2. 02 maccoi JlyHbi).

OteeT: laHuMep,

3a pewenwe 3agaun 10 6annos



BbicoTa cBetun. BapuanTt N21 #1185687

3eHnTHOe paccTosHMe HeKOTOPOro ceeTuna coctasnset 2z = 10°.

1. MNnockocTbio OT KOTOPOW NMPOBOAATCH N3MEPEHWEe BbICOTbl CBETWU/A SBNSETCS:

O

BepTukan csetuna
lanakTuyeckui sksatop
MepBbivi BEpTUKAN
HebecHbi akBaTop

HebecHbii MepuavaH

5 6annos

2. Yemy paBHa ero Bbicota? OTeeT BblpasuTe B rpagycax. B kauectee oTeBeTa BBOAMTE TONBKO HaTypanbHOe Yncio. Hukakmx nHbix

CMMBOJIOB, KPOME UCMOb3yeMbIX AJi 3anMcK ymcna (B 4acTHOCTH, Mpo6enos), 6biTb He fAomkHo. Mpumep: 15

[MpaBunbHbIN OTBET:

80

®Dopmyna Bblumcnenns 6annos: 0-51-0

5 6annos

3. KakoBo yrnoeoe paccrosHue oT ceeTuna oo Touku Hagupa? OTeeT BbipasuTe B rpagycax. B kauectse oTeeTa BBOAUTE TOMBKO
HaTypanbHoe uncno. HMKakmMx NHbIX CMMBOJIOB, KPOME UCMO/b3YeMbIX 415 3anmncK Ynucna (B YaCTHOCTU, Npobenos), 6biTb He AOMHKHO.
Mpumep: 15

[MpaBunbHbIN OTBET:

170

®opmyna sbiuncneHus 6annos: 0-51-0

5 6annos

PeweHue 3agaun:

1. MnockocTb n3mMepeHuUsa BbiCOTbI:

BbicoTa cBetuna n3MepseTca oT MaTeMaTU4eCcKoro ropusoHTa.
OrTset: MaTeMaTuueckui FTOPU3OHT

2. BbicoTa cBeTuna:
h =90° — z=90° — 10° = 80°

OrTgert: 80°
3. YrnoBoe paccrosHue [0 Haaupa:

PaccroaHue no Hagmpa: 90° + h = 90° + 80° = 170°
Orser: 170°



3a peweHue 3agaumn 15 6annos



BbicoTa cBetun. Bapmnant N22 #1185688

3eHnTHOe paccTosHMe HeKOTOPOro cBeTuna cocTasnset 2z = 15°.

1. MNnockocTbio BAO/b I(OTOpOl\/II npoBOAATCA M3MepPeHMe BbICOTbl CBETUNA ABNAETCA:

lanakTuueckuit aksaTop
Mepsbii BEpTUKan
HebecHbi akBaTop
MaTtemMaTuueckuit ropusoHT

HebecHbii MepuavaH

O

5 6annos

2. Yemy paBHa ero Bbicota? OTeeT BblpasuTe B rpagycax. B kauectee oTeBeTa BBOAMTE TONBKO HaTypanbHOe Yncio. Hukakmx nHbix

CMMBOJIOB, KPOME UCMOb3yeMbIX AJis 3amnMcK ymcna (B 4acTHOCTH, Mpo6enos), 6biTb He fAomkHo. Mpumep: 15

[MpaBunbHbIN OTBET:

75

®Dopmyna Bblumcnenns 6annos: 0-51-0

5 6annos

3. KakoBo yrnoeoe paccrosHue oT ceeTuna oo Touku Hagupa? OTeeT BbipasuTe B rpagycax. B kauectse oTeeTa BBOAUTE TOMBKO
HaTypanbHoe uncno. HMKakmMx NHbIX CMMBOJIOB, KPOME UCMO/b3YeMbIX 415 3anmncK Ynucna (B YaCTHOCTU, Npobenos), 6biTb He AOMHKHO.
Mpumep: 15

MpaBunbHbIN OTBET:

165

®opmyna sbiuncneHus 6annos: 0-51-0

5 6annos

PeweHue 3apaun:

1. MnockocTb n3mMepeHuUsa BbiCOTbI:

V|3MepeH|/|e npoBoAnTCa BAO/Ib Be€pTUKana cBeTuna.
OrTsert: BepTI/IKaJ'I cBeTtuna

2. BbicoTa cBeTuna:
h=90°—2=190°—15° = 75°

OrTser: 75°
3. YrnoBoe paccrosHue [0 Haaupa:

PaccroaHue no Hagmpa: 90° + h = 90° + 75° = 165°
Orser: 165°



3a pewenue 3agaum 15 6annos



AcTtepougbl. Bapmnant N21 #1185689

[Mepen Bamu cxemaTuueckoe pacnonoxeHune 3emMnum n actepovga Becra (@ = 2. 36a.e.).

Puc. MonosxeHue acteponaa

Ecnu cumratb Op6VITy acTepoupa I(pyFOBOIZ n }'Ie)l(aLLl,el\/'l B MNJTOCKOCTU SKNNNTUKWN, OTBETbTE Ha ceayroume BOnpochbl:

1. Kak HasbiBaeTcs KOHGUrypaums B KOTOPOM pacrofioXeH actepoua,?

HwxHee coepmHeHmne

CoeaviHeHve

BepxHee coennHeHne
MakcumanbHas BOCTOUHas 3n0Hraums
MakcumanbHas 3anagHas snoHraums
BocTtouHas kBagpaTtypa

3anapHas KBagpaTtypa

5 6annos

2. B KakoM 13 yKa3aHHbIX HUXKE MOMOXKEHUI OKaXKeTCs acTepouns, nocse Tekylen KoHburypaumm paHblue Bcero?

HwxHee coepnHeHmne

CoenuvHeHne

BepxHee coeanHeHune
MakcumanbHas BOCTOUHas 3noHraums

MakcrmManbHas 3anagHas sanoHraums

3anapHas kBagpaTtypa

nPOTVIBOCTOﬂHVIe

5 6annos



3. YeMy paBHO paccTosiHMe B aCTPOHOMUUYECKMX eAMHULIAX Mexay 3eMnel 1 acTepouaoM, C TOYHOCTbIO 40 AeCATbIX Aonen a.e.? B
KayecTBe OTBETA BBOAMTE LIe/IOE YMC/IO UK KOHEYHYIO AecaTUuHYto Apobb. B kauecTse pazaenutens uenon n ApobHon yactei
ncrnosb3ynTe TouKy 6o 3anaTyto. HMKakmMx MHbIX CUMBOOB, KPOME UCMO/b3yeMbiX A1 3anncK YmMcna (B HacTHOCTH, Npobenos),
6bITb He AomkHo. [Mpumep: 3,4.

[MpaBunbHbIN OTBET:

1.4

®Dopmyna Bblumcnenns 6annos: 0-51-0

5 6annos

PeweHwue 3apaun:

1. TllonoxeHune actpouga Ha ogHol nuHuK ¢ 3emnen - ConHue - 3emns - AcTepous HasbiBaeTcs MNpoTUMBOCTOsSHMEM. B atoT
MOMEHT Ha Hebe 3eMnM acTepoui pacrofiokeH B MPOTUBOMONOXHOW Touke 3kaunTuku ot ConHua. MpotueoctosHme -

KOH}UrypaLms, xapakTepHas TonbKo Ans BHewHux Ten ConHeyHom cnctemsl.

Ortsert: [poTuBocToaHme
2. [Nocne npoTrBocTOAHMA cnepytollen KoHuUrypaumen byneT BOCTOUHas KBaapaTypa
Y BHeWHMX Ten He 6biBaeT 3/10Hraumin, TONbKO KBaApaTypbl.

OrteeTt: BocTtouHas kBagpaTypa

3. PacctosHume 3emnsa-Becra:
CpegnHee paccTosHue Bectbi: 2. 36 a.e.

B npotusocTosHum:
A = agecry — A3eunn = 2.36 —1 =1.36 =~ 1.4a.e.

OtBer: A=1.4ae.

3a pewenue 3apaumn 15 6annos



AcTtepougbl. Bapnant N22 #1185692

[Mepen Bamu cxemaTuueckoe pacnonoxeHune 3emMnum n actepouvaa MNannaga (@ = 2. 77a.e.).

20,

7,

Puc. MonosxeHue acteponaa

Ecnu cuntaTth opbuTy acteponia Kpyrosom 1 nexalen B nioCKOCTU SKIUMTUKM, OTBETbTE Ha C/IeAyoLLMe BOMpoCh:

1. Kak HazbiBaeTcs KOHGUrypaLums B KOTOPOM pacrofioxeH actepouma,?

HwxHee coepnHeHmne

BepxHee coeanHeHune
MakcumManbHasi BOCTOUHas 3n10HraLms
MakcumanbHas 3anafHas snoHraums
BocTouHas kBagpatypa

3anapHas kBagpaTtypa

nPOTVIBOCTOﬂHVIe

5 6annos



2. B kakom uz YyKa3aHHbIX HWXKe MOJIOXKEHUI OKaXKeTco acTepoua nocne Te|<yu4e|7| I(OH¢MpraLWIM paHbLe Bcero?

HwuHee coenmnHeHne

CoenviHeHve

BepxHee coeanHeHmne
MaxkcrmanbHas BOCTOUHas 3noHraums
MaI(CI/IMaI'IbHaﬂ 3anagHaa a1oHrauunsa

BocTouHas kBagpaTypa

O

I'Ipo‘meoc‘rosmwe

5 6annos

3. YeMy paBHO paccTosiHMe B aCTPOHOMUYECKUX eAMHULAX MeXAY 3eMelt n acTepomaoM, C TOYHOCTbIO A0 AecaTbix fonen a.e.? B
KayecTBe OTBETa BBOAMTE LIe/I0e YMCIIO UM KOHEYHYIO AecaTuyHyto Apobb. B kauecTse pazgenvrtens uenoit n apobHon yacTen
Mcnonb3ymnte Touky nnbo 3anaTyro. Hrukakmx MHbIX CUMBONOB, KpOME UCMO/b3yeMbiX A8 3anmncKn Yyncna (B YacTHOCTH, Npobenos),
6bITb He gomkHo. [pumep: 3,4

[MpaBunbHbIN OTBET:
3.8

®opmyna sbiuncneHus 6annos: 0-51-0

5 6annos

PeweHue 3apaun:

1. MonoxeHune acTpoupa Ha OLHOW INHUN C COI’IHLI,eM - 3emna - COI'IHLl,e - ACTepOI/I,EI, Ha3blBaeTCqd coeguHeHneM. B stoT MOMeHT

Ha Hebe 3eMnun acTepons, pacronoXeH B o4HOM HarnpasneHun ¢ ConHueM Ha aKAUNTHKe.
_Ortget: CoegnHeHune

2. MNocne coeauHeHus cnepytolein KoHduUrypaumel byneT 3anaaHas Keagpatypa. Y BHELHWX Tes 3/0HraLmm He HabntofatoTcs.
Ortset: 3anagHas kBagpatypa

3. Pacctosinme 3emnsa-Mannagna:
CpenHee paccrosHue MNannagpi: 2. 77 a.e.

B coeanHenun:

A= Qnannagy T @3emnn = 2.77+1=3.8a.e.

OTget: A =3.8a.e.

3a pewenue 3agaum 15 6annos



JlyHHoe 3aTMeHune. BapuanTt N21 #1185944

Yuenuk Cepren nposoaun HabntogeHus MosHOTO NyHHoro 3atmeHus. Bo Bpems atoro 3aTMeHus yrnoBol pasmep 3eMHOW TeHu
coctaBnsan g = 1.8° | a pasmep avcka JlyHbl o = 31’. CkopocTb AsukeHms JTyHHOro aMcka no Heby OTHOCUTENbHO TEHW COCTaBMAa

w = 1.03" B cexynay. LlenTp ancka JTyHbl npoluen yepes LeHTp AMCKa TeHU 3eMAu.

Puc. JlyHHoe 3aTMeHne

1. Ha kakoi kpaii lyHHOro Amcka TeHb 3eM/v yrana B Havane 3aTMeHus?

CesepHoro

3anagHoro
Ha ueHTp ancka SlyHbl

tOxHoro

5 6annos

2. Ckonbko BpeMeHu npogomkanach nonHas dasa nyHHoro 3atmeHus? OTBeT oKpyrinTe 4O AeCATbIX AONen 1 fanTe B yacax. B
KayecTBe OTBETa BBOAMUTE LLeSioe YMC/I0 UK KOHEUHYIO AecaTuuHyto Apobb. B kauecTse pasnenutens uenoi u opobHom yacten
MCMOoMb3yiTe TOUKY NMB0 3anaTyro. HUKakmnx MHbIX CMMBOMOB, KPOME MCMOMb3yeMbIX A8 3aMUCK YUCna (B YaCTHOCTU, Npo6enos),
6bITb He gosmxkHo. [pumep: 3,1

[MpaBunbHbIN OTBET:

1.2

®opmyna BbluncneHus 6annos: 0-51-0

5 6annos



3. Ckonbko BpeMeHu TeHb 3eMnn Haxogunace Ha Jlyne? OTeeT okpyrnvTe fo AecaTbIX foNent n aaTe B yacax. B kauecTse oteeTa
BBOAMTE LLesI0e YMC/IO UM KOHEUHYIO AeCATUYHYI0 Apobb. B kauecTBe pazgenntens uenom n opobHON YacTen NCMOb3ynTe TOUKY
nn6o 3anaTyto. HUKaKMX MHbBIX CUMBOJIOB, KPOME NUCMO/Nb3YeMbIX 415 3anmncK Ynca (B YaCTHOCTU, Mpobenos), 6biTb HE LOMKHO.
Mpumep: 3,1

[MpaBunbHbIN OTBET:

2.2

®Dopmyna Bblumcnenns 6annos: 0-51-0

5 6annos

Pewerwne 3a4a4un:
1. Hauano 3atmMeHus:
- JlyHa aBuxeTcs € 3anaa Ha BOCTOK (B CTOPOHY BOCTOUHOTO Kpas).
- TeHb nosiBseTCA Ha BOCTOUHOM KPato SIYHHOTO AMUCKa.
OrTset: BocTouHoro
2. lnntenbHocTb nonHowm ¢asbl:
Ouametp TenHu: 108’

Ounametp NyHsbi: 31

MyTb no nonHoit Tern: 108" — 31’ = 77’, Tak Kak amck JlyHbl LOMKEH HAXOANUTCS BHYTPY TEHU B MOMEHT NOHOM dasbl.

! V4
Bpemsa: t = w =4485.4¢c ~ 1.2y
1.03"/c
Oteet: 1.2y

3. Obuiee BpeMsa 3aTMeHUs:

Monwbiti nyTh: 108’ + 31’ = 139’ TaK Kak TeHb LOMKHbI HAXOAWTCS XOTS 6bl Fae-HUBYaAb Ha Aucke JTyHbl.

! I
Bpews: £ = o0 X007 _ 4007 16 ~ 2,24
1.038"/c
Ortset: 2.2y

3a peweHwue 3agaun 15 6annoe



JlyHHoe 3aTMeHune. Bapuant N22 #1185947

Yuenuk Cepren nposoaun HabniogeHus MosHOTO NyHHoOro 3atmeHus. Bo Bpems aToro 3aTMeHus yrnoBol pasMep 3eMHOW TeHu
coctasnan g = 1.9°, a pasmep ancka JlyHbl o = 29’ . CkopocTb AsukeHMs JTlyHHOro ancka no Heby OTHOCUTENbHO TEHWU COCTaBMAa

w = 1.02" B cexyHay. LlenTp ancka JTyHbl npoluen yepes LeHTp AMCKa TeHU 3eMAu.

Puc. JllyHHoe 3aTMeHue

1. C kakoro Kpas NyHHOro AMCcKa TeHb 3eM/IN YXOAUT B KOHLe 3aTMeHns?

BocTouHoro
CeBepHoro
tOxHoro

Ha ueHTp ancka SlyHbl

56annos

2. Ckonbko BpeMeHu npogomkanach nonHas dasa nyHHoro 3atmeHms? OTBeT oKpyrnnTe 4O AeCATbIX AONeN 1 fanTe B Yacax. B
KayecTBe OTBETa BBOAMUTE LieSioe YMC/I0 UK KOHEUHYIO AecaTuuHyto Apobb. B kauecTse pasnenutens uenoi u opobHom yactel
MCMoMb3yiTe TOUKy NMB0o 3anaTyro. HUKaKmMx MHbIX CMMBONOB, KPOME MCMOMb3yeMbIX A8 3aNUCK Y1cna (B YacTHOCTU, Npo6enos),
6bITb He gomxkHo. [Mpumep: 3,1

[MpaBunbHbIN OTBET:
1.4

®opmyna BbluncneHus 6annos: 0-51-0

5 6annos

3. Ckonbko BpeMeHu TeHb 3eMnn Haxogunace Ha JlyHe? OTeeT okpyrivTe fo AecaTbiX foNent n aanTe B yacax. B kauecTse oteeTa
BBOAMTE LIE/I0€ YMUC/IO UM KOHEUYHYIO AecaTUYHYto Apobb. B kauecTse pasgenutens Lenon n apobHoM YacTel UCMob3ynTe ToUKy
nnbo 3anaTyto. HMKakmx nHbIX CUMBO/IOB, KpOME UCMOMb3yeMbIX AN 3aMMCK Ymcna (B YaCTHOCTU, Mpo6enoBs), BbiTb HE AOMKHO.
[Mpumep: 3,1

[MpaBunbHbIV OTBET:

23

®opmyna BbiuncneHus 6annos: 0-51-0

5 6annos



PeweHue 3agauu:

1. KoHeL, 3aTMeHuMs:

- JlyHa oBwykeTca € 3anafa Ha BOCTOK.

- TeHb yxoaomT ¢ 3anagHOro Kpas NyHHOro AMcKa.
OrTset: 3anagHoro

2. lnuTenbHocTb nonHom dasbi:

MyTb no nonHo TeHn: 114’ — 29" = 85’ tak kak anck JTyHbl LOMKEH HAXOAUTCS BHYTPU TEHU B MOMEHT MOJTHOM hasbi.

85 x 60"

Bpems: t = —— 2" = 5000c ~ 1.44
1.02"/c

OTset: 1.4y

3. Obuiee BpeMa 3aTMEHMS:

[MonHbif nyTh: 114’ + 29’ = 143’, Tak KaK TeHb AOMKHbI HAXOAUTCS XOT$ Bbl roe-Hubyab Ha aucke J1yHbl.

14 ! n
Bpews: t = ~o0 X007 _ g411.8¢ ~2.34
1.02"/c
Ortget: 2.3y

3a pewenue 3agaum 15 6annos



KoHdurypauum u JlyHa. BapuanTt N21

YueHUKM MpoBOAUM perynspHble HOYHble HabMoAEHUS U B XXypHane HabnoLeHUI ocTaBunn cnepytouwyto sanuvcek: “Ha Bocxone
ConHua JlyHa Habnioganace B HarnpaeneHuun Ha HOr, oHa 6bina Boicoko B Hebe 1 6bina spkon, 6enosaton. [oroga 6bina xopotuas,

obnayHocTb nepeMeHHad, KyyeBaq. Pﬂ,EI,OM C )'IyHon Ha6mo,u.anacn> ApKasa nnaHeTa 6enoro LiBe€Ta NO ApKOCTU paBHasa 3Be3e Cl’lpl/IyC.II

OTseTbTe Ha cnepyroume Bonpochbl:

1. Kakosa 6bina ¢asa SlyHbI?

O

HoeonyHue
[MepBas yeTBepTb
MonHonyHue

HesoamosHo onpegennTsb

3 6anna

2. Yepes kakoe BpeMs yueHUKN cMoryT HabntopaTs JlyHy B daze nonHonyHus?

3aBTpa
7 aHen
10 pHent
14 pHen
17 pHeit

O

29 gHen

3 6anna

3. Kakast u3 nnaHet Morna HabntogaTtbea?

Mepkypuit
HentyH
YpaH

BeHepa

Mapc

CatypH

3 6anna



4. Kakas 3Ta nnaHeTa BHELWHSS UAN BHYTPEHHSS?

BHyTpeHHss

O

HesoamosHo onpenennTb

3 6anna

5. B kakoW koHdUrypaummn Haxoamnace Habnogaemas nnaHeTa?

HwxHee coepnHeHmne
BocTtouHas kBagpaTtypa

I'Ipomsoc‘rom—lme

CoenviHeHve
MaxkcrmanbHas BOCTOUHas 3noHraums
BepxHee coeanHeHmne

MaI(CVIMaHbHaﬂ 3anagHaqa anoHrauusa

3 6anna

Pewenwne 3apaum:

1. lyHa BuaHa Ha Bocxoge ConHua B HampaeneHun Ha FOr n Bbicoko B Hebe. DTo cooTBeTcTBYEeT dase nocnepHen YeTBepTH,

Korga ﬂyHa ocBeLlleHa C 1eBoM CTOPOHbI N HAXOANTCA B 3anagHoM YacTum Heba.
OrTgerT: I'Iocne,u.H;m 4yeTBepTb

2. NyHubin umin gavrtea npumepHo 29. 5 gHen. OT nocnegHen yeTBepT O HOBOYHUS MPOXOAUT OKONO 7 AHEN, a OT HOBOJTYHMS

no nonHonyHus — ewé 14 gHeit. Takum obpasoM, nonHonyHue HacTynuT yepes 7 + 14 = 21 peHsb.
OrtBet: 21 pneHb

3. MnaHeTa 6enoro LiBeTa, CpaBHMMada Nno apKocTtun C CI/IPVIyCOM, CKOpee Bcero, aBngeTca |'OI'IVITePOM, TaK KakK OH ﬂpl(l/lpl n nmeet

6enbit LBeT.
Ortset: Onutep

4. FOnuTep HaxoamTcs 3a opbuTON 3eMnK, NOSTOMY OH SIBASETCA BHEWHENW MIaHeToN.
OrTseT: BHewHsis

5. Mockonbky KOnuTtep Habnopancs pagom ¢ JlyHou B mocnenHel yueTBepTu, OH HaxO4M/ICS B 3aMagHOM KBaapaType, KOraa yron

mexay ConHueM 1 nnaHeTol coctasnseT 90° k 3anagy.

OrTgeTt: 3anagHas KBagpaTypa

3a pewenwe 3agaun 15 6annoe



KoHdurypauum u JlyHa. Bapnant N22

YueHUKM NpoBOAMAN perynspHble HOYHble HabMoAEHUS M B KypHane HabnoLeHUI ocTaBuaM cnegytowyto 3anuch: "Ha saxone
ConHua JlyHa Habntopanach B HanpaeneHuu Ha HOr, oHa 6bia HU3KO Haf ropu3oHTOM m 6bina apkon, 6enosatoit. [loroga 6bina
xopolasl, 061auHOCTb nepeMeHHas, Kydesas. Pagom ¢ JlyHoi Habntoganach sipkas rniaHeTa KpacHOro LBeTa Mo spKOCTW paBHas

3Besge ApkTyp.”

OTseTbTe Ha cnepyroume Bonpochbl:

1. KakoBa 6bina dasa JlyHbI?

MNocnepHsas 4yeTBepTb

HoBonyHue

MonHonyHne

HesoamoxHo onpeaenntb

3 6anna

2. Yepes kakoe BpeMs yueHUKM cMOryT HabntogaaTs JlyHy B pase nonHonyHua?

3aBTpa

10 pHent
14 pHeit
17 pHen
21 peHb

29 pHent

3 6anna

3. Kakas u3 nnaHeT Morna HabnogaTbca?

Mepkypuit
HentyH
YpaH
Benepa
Onutep

O

CarypH

3 6anna



4. Kakas 3Ta nnaHeTa BHELWHSS UAN BHYTPEHHSS?

BHyTpeHHss

O

HesoamosHo onpenennTb

3 6anna

5. B kakoW koHdUrypaummn Haxoamnace Habnogaemas nnaHeTa?

HwxHee coepnHeHmne

MpoTueocTosHue

3anagHas KBagpaTypa

CoenviHeHve

MaxkcrmanbHas BOCTOUHas 3n0oHraums
BepxHee coeanHeHmne

MaI(CVIMaHbHaﬂ 3anagHaqa anoHrauusa

3 6anna

Pewenwne 3apaum:

1. NNyHa BuaHa Ha 3axope ConHua B HampasneHun Ha KOr 1 HU3KO Hah ropu3oHTOM. DTO COOTBETCTBYET dase NepBoi YeTBepTH,

Korpa JTlyHa ocBelleHa C MpaBoW CTOPOHbI U HAXOAUTCS B BOCTOYHOW YacTu Heba.
Orgert: lMepsas yeTBepTb

2. OT nepBoli YeTBEPTH A0 MOMHONYHUS MPOXOAUT MPUMEPHO 7 AHEN, TaK Kak MNONHOMYHME CleayeT 3a NepBol YeTBEpPTbIO Yepes

NMoNoBUHY cMHoAMYecKkoro Mecaua (= 14. 8 gHen).
Oreet: 7 AeHb

3. MnanHeTa KpacHoro upeTa, CpaBHMMaa NoO ApKOCTU C ApI(TypOM, CKOopee Bcero, gasngeTca MapCOM, TaKk Kak OH uMeeT

XapaKTepHbI KPacHbIA OTTEHOK.
Ortset: Mapc

4. Mapc HaxoauTca 3a opbuToit 3eMnu, MO3TOMY OH ABNSETCS BHEWHeMN NaaHeToN.
OrTseT: BHewHsis

5. Mockonbky Mapc Habntopancs psgom c JlyHol B nepBoii YeTBEPTH, OH HAXOAMIICS B BOCTOYHOW KBaApaType, KOraa yros Mexay

ConHueM 1 nnaHeTol coctasnseT 90° kK BocToKYy.

OrTeeT: BocTtouHas kBagpaTypa

3a pewenwe 3agaun 15 6annoe



Kanenpapb. Bapnant N21 #1185949

B kauecTse orBeTa BBOA4WTe HaTypasibHoe 4ucCrio. Hukakux mHbIx CUMBOJIOB, KPpOMe UCIIO/Ib3YyeMbIX 47151 3ariMCcu Ynucsa (B 4aCcTHOCTH,

rnpo6enos), 6biTb He gomiHo. [Tpumep: 1000
[Nepen BaMu dparMeHT TekcTa:

"CepebpucTbin CBET ra3oBbix ¢GOHapen CMeLMnBaIcs C SHTapHbIMU OTBECKaMM KEPOCMHOBBIX NlaMr, OKyTbiBas Hesckuit mpocnekT
TanHCTBEHHbIM MepLaHueM. B ToT Beuep, 15 okTa6ps 1900 roga, Bo3ayx 6bin HanmonHeH NpeayyBcTBUEM nepeMeH — 6yato cam XX Bek,
enBa poamMBLIMCH, Yke Toponun Bpems. Y noavesga JlutepatypHoro kade crosna kapeTa ¢ repbaMu, a U3 pacnaxHyTbiX ABepen
LOHOCUNIUCh OBPbIBKM OXMBNEHHbLIX CMOPOB O HOBOM cbopHuke cTuxoe banbMowTa. [me-To Bmanu, 3a MOBOPOTOM, Criblwancs

rnepe3BOH TPaMBalHbIX KOMIOKObYMKOB — YyA0 3/1eKTPUYECTBa, elé HeaBHO KasaBlueecs ropoXkaHaMm sonwebcrsom.

OrTBeTbTe Ha criefytoLme Bonpoch:

1.1 aHBaps kakoro roga Havyancs XX sek? B oTeeT HeobxoaMMo BrnmcaTb HOMEp rofa B BUAE LLeIoro Yncna.

[MpaBunbHbIf OTBET:

1901

®opmyna sbiuncneHus 6annos: 0-7 1-0

7 6annos

2. CkonbKo Lienbix AHel copepykan pespanb yKasaHHOTO B TEKCTE rofa no rpuropuaHckoMy KaneHaapto?

[MpaBunbHbIN OTBET:

28

®Dopmyna Bblumcnenns 6annos: 0-8 1-0

8 6annos

Pewenwne 3apaun:

1. XX Bek Havancsa 1 aHBaps 1901 ropa, Tak Kak HyMepaLms BekoB HaumMHaeTcs ¢ 1 roaa (He cyuwecTeyeT "Hynesoro" roga).
Oteger: 1901

2. OnpegensieM konuuectso aHelt B pespane 1900 ropa:
lon penutea Ha 100 (1900/100 = 19 - uenoe).

Mo npasuny: ecnu rog aenutcs Ha 100, Ho He penuTtea Ha 400, To oH He BucokocHbi 1900 He nenmTca Ha 400 (1900/400 = 4. 75).

CneposatenbHo, despanb umen 28 gHen.

OrtseT: 28 aHen

3a pewenwue 3agaun 15 6annoe



Kanenpapb. Bapnant N22 #1185950

B kauecTse orBeTa BBOA4WTe HaTypasibHoe 4ucCrio. Hukakux mHbIx CUMBOJIOB, KPpOMe UCIIO/Ib3YyeMbIX 47151 3ariMCcu Ynucsa (B 4aCcTHOCTH,

rnpo6enos), 6biTb He gomiHo. [Tpumep: 1000
[Nepen BaMu dparMeHT TekcTa:

"KanyH HoBoro XIX cTonetus cTonuua BCTpeuyana TPEBOXHOW TUWMHOW. B ToT ueTsepr, koroa TepmMoMeTp y AamupanTeincrtsa
nokasbiBan 18 rpagycoB Moposa, no [1BopLoBOM Mnowaau crewwnu Kypbepbl B 3avHAEBeBWMX wuHensx. M3 okoH 3umHero
[OHOCUIMCb 3BYKU K/IAaBECUHA - BE/IMKMNE KHA3bS Pa3yumBanm MEeHysT K pOXKaecTBeHCKOMy 6any, a B kabuHeTe ero BeniMyecTsa ropenm
cseuun: umnepatop [Nasen MeTpoeuy, kKak 06bIMHO B 3TOT Yac, MOAMMUCHIBAN YKa3bl, HEPBHO MOCTYKMBas NMEPOM Mo 30/104EHOMY Mpecc-

narbe. Ha lopoxoBsow ynuue, B nome Me23, kyreu, nepsow runbaumn CeewwHnkos npuHuman rocteit. "CerogHs posHo 14-e, - wentanuce

3a CTOJIOM, - IeHb KOHYMHbI 6aTiowwkurocynaps MNetpa Pénoposuua’.

OTseTbTe Ha cnepyroume Bonpochl:

1. 1 aHBaps kakoro roga Havancs XX eex? B oteBeT Heo6xoanMo BrnivcaTb HOMep rofa B BUAE LLeIoro Ymcna.

MpaBunbHbI oTBET:

1801

®Dopmyna sbiuncnexus 6annos: 0-7 1-0

7 6annos

2. Ckonbko Lenbix AHeun copepykan d>eBpanb YKa3aHHOro B TeKCTe roga no rpuropmnaHckomy |<aner,apro?

MpaBunbHbIN OTBET:

28

®opmyna BbluncneHus 6annos: 0-8 1-0

8 6annos

Pewenue 3apaun:

1. XIX Bex Hauancs 1 aneapsa 1801 ropa, Tak kak HyMepauus Bekos HaumMHaeTtcs ¢ 1 ropa (He cywecTeyeT "Hynesoro" roga).
OrTser: 1801

2. [op onucaHHbIN B TekcTe - 1800.

Tak Kak onucaH kaHyH Hosoro ctonetus. Onpenensiem konuuecTso aHelt B pespane 1800 roga:

lon nenutea Ha 100 (1800/100 = 19 - uenoe)

Mo npasuny: ecnu rop nenvtcs Ha 100, Ho He aenuTcs Ha 400, To oH He BrcokocHbin 1800 He penutea Ha 400 (1800/400 = 4. 75)

CneposatenbHo, despanb umen 28 gHen.

OrBet: 28 gHen

3a pewenue 3agaum 15 6annos



Oee JlyHbi. Bapuant N1

B kauecTtBe oTBeTa BBOAUTE LiE/I0€ YUCIIO UM KOHEYHYIO AECATUYHYIO Apobb. B kayecTse paspenutens uenovi n Apo6HOM 4acTed
UCroNb3yriTe TOYKY 6O 3anaTyro. Hukakux vHbIX CUMBO/IOB, KPOME MCMO/Ib3YEeMbIX A/ 3aMUCKU YUCAA (B YaCTHOCTH, Mpobesos),

6biTb He gomkHo. [Mpumep: 3,1

3anuch M3 OHEBHMKA MEXMPOCTPaHCTBEHHOrO nyTewecTBeHHuKa: "fl nonan B napannensHbii Mup. Korga s ounynca, Hebo nbiiano
AByMs nyHamu. [lepBas — 3HakoMasi, C KpaTepaMv M MOPSMW, HO BTOpas, B ABOE MeHblias YrfOBOMY pasMepy, UCMeLipeHHas
KPaCHOBAaTbIMU MPOXUIKAMWU, Kak s y3Has MO3)Ke pacrionarasnacb BABOe fasiblie OT nnaHeTbl. Bosayx naxHyn o3oHOM u uem-To
MeTanmuyeckmnM.  MogHANCA C KONeH, CMaxHyB C PYK JIMMKUIA MOX, M OCO3Has: 3To apyras 3emns. [1o kpanHeit mepe,

He Ta,uTo A 3Han..."

CunTasn, uto "mapannenbHas"3emnsa nMeeT Te Xe PU3MUECKMe XapaKTePUCTUKK, 4To 1 Hawa 3emns. OpbuTbl CNYTHUKOB KPYroBble.

PacctosHue ot 3emnu go JlyHoi: 384400 km.

OrTBeTbTe Ha criegytoLime BONpocChl:

1. OnpenenuTe Kak faneko Haxonmnach BTopas JlyHa oT nnaHeTbl, BO- Kpyr KOTopoit obpatyanacs. OTBET OKpyrnnTe 4o AeCATKOB
TbICAY U [ANTE B KM.

[MpaBunbHbIN OTBET:

770000

®Dopmyna sblumcnenns 6annos: 0-51-0

5 6annos

2. OnpepenunTe AmMaMeTp BTOPOro CryTHMKA, ecin cumntaTb pagnyc JlyHbl pasHbimM 1760 km. OTBeT okpyrivTe 0O AECATKOB KM.

[MpaBunbHbIN OTBET:

3520

®opmyna BbiuncneHus 6annos: 0-51-0

5 6annos

3. OnpepenuvTe ueMy paBeH nepvog obpalLeHns BTOPOro CryTHUKA BOKPYF MIaHETbl, €C/N NMEePUOA, MepPBOIA NyHbl paBeH Nepuoay

obpaleHus 3emHou JTyHbl 27. 3 oHa. OTBeT okpyrnnTe [0 AecaTbiX 4ONEN U falTe B AHAX.

MpaBunbHbIf OTBET:

772

®opmyna BbluncneHus 6annos: 0-51-0

5 6annos



PeweHue 3agauu:

1. PaccTosHue no sTopown JlyHbi:
PaccrosHue no nepeoit JlyHbl (kak y 3emnu): 384400 km
Bropas JlyHa B 2 pasa panbwe: 2 X 384400 = 768800 kM

Okpyrnsem no pecsatkos Toicay: 770000 km

Ortgert: 770000 kM

2. lnameTp BTOpOro cnyTHMKa:

Yrnosoii pasamep BTopoit JlyHbl Bagoe MeHblue: O = 0 /2

®Dopmyna yrnosoro pasmepa: = 2arctan(R/d) ~ 2R/d (nns Manbix yrnos)
Ons nepson Jlynbi: 61 ~ 2Ry /d;

[Lna sTopon JlyHbi: O = 2Ry /dy = 01/2
2R, _ 1 2R,

[Monyuaem: =

do 2 dy

Rydy; 1760 x 768800

Vi "Ry = = = 1760
MPOWASM: 52 = od 2 % 384400 -
Onametp: Do = 2R2 = 3520 km
Ortset: 3520 kM
3. MNepuopn obpaleHuns BTopowt JTyHbi:
T2 T2
WcrnonbsyeM Tpetuii 3akoH Kennepa: —; = —i
a a
1 2

Ti = 27.3 nHa,a1 = 384400 kM, as = 768800 km

3
T_{z(ﬂ) —23-8
T; a;

Ty =T x V8 =27.3x 2.828 ~ T7.2 ans
Okpyrnsem po pecsatbix: 77.2 gHa

OrTset: 77.2 gHs

3a pewenwne 3agaun 15 6annoe



Oee JlyHbl. Bapuant N22

B kauectBe oTBeTa BBOAUTE LiE/IO€ YUCIIO UM KOHEYHYIO AECATUYHYIO Apobb. B kadecTse paspenntess Lenovi u Apo6HOV 4acTeu
UCroNb3yKiTe TOYKY 6O 3anaTyro. Hukakux vHbIX CUMBO/IOB, KPOME MCMO/Ib3YEeMbIX A/ 3aMUCKU YUCAA (B YaCTHOCTH, Npobesos),

6biTb He gomkHo. [Mpumep: 3,1

3anucb 13 AHEBHMKa MeXNPOCTPaHCTBEHHOIO nyTtewecTBeHHUKa: "9 noman B napanneanbu?l MUp. Kor,u.a A OYHYynNcs, Hebo mbinano
AByMsa NyHaMu. I'IepBaﬂ — 3HaKoMad, C KpaTepaMun U MOpPSAMU, HO BTOpasd, B Tpoe MeHbllad No YrnoBOMY pa3Mepy, ncnewpeHHas
KpaCHOBaTbIMU MPOXUIKaMK, KaK g yY3Ha/1 MO3>Ke pacrnonarasaacb nositTopa pasa gasiblle OT njaHeTbl. BO3,D,yX naxHysa O30HOM U 4YeM-TO
MeTannnyeckum. nogHAanca ¢ KoneH, CMaxHyB C pykK JIUMAKAN MOX, U OCO3Han: 31O Apyrasa 3emns. Mo |<pa17|He|?| Mepe, He Ta, 4YTO 4

3Han..."

CuuTas, uto "napannensHas” 3emMns uMeeT Te xe PpuUsnyeckme xapaKTepuUcTUKm, YTo 1 Hawa 3emns. Op6uTbl CNyTHUKOB KPYroBble.

PacctosHue ot 3emnu go JlyHbi: 384400 km.

OTBeTbTe Ha cnepyroume Bonpochbl:

1. OnpegenuTte Kak faneko Haxogunaco BTopas JlyHa oT nnaHeTbl, BOKpYr KoTopoi obpatanacb. OTBET OKpyrnnTe 4O AECATKOB TbiCAY
M JanTe B KM.

MpaBunbHbI oTBET:

580000

®opmyna sbiuncneHus 6annos: 0-51-0

5 6annos

2. Onpe,u.enMTe pagnyc BTOpOro CnyTHUKa, ecsi C4HnTaTb pagmyc nyHbI paBHbIM 1760 km. OTBeT OoKpyrnnTe A0 OeCATKOB KM.

MpaBunbHbIN OTBET:

880

®opmyna BbluncneHus 6annos: 0-51-0

5 6annos

3. Onpepenute yeMy paBeH nepuog, obpaLleHust BTOPOro CryTHWKA BOKPYT MIaHETbI, €C/IN NEPUOL, MepBON NyHbl paBeH nepuoay

obpatueHus 3eMHom NlyHbl 27. 3 gHa. OTeeT okpyrnvTe 40 AecaTbiX ONeN U falTe B AHAX.

[MpaBunbHbIN OTBET:

50.2

®Dopmyna Bblumcnenns 6annos: 0-51-0

5 6annos



PeweHue 3agaun:

1. PaccTosHue no sTopown JlyHbi:

PaccrosHue no nepsoit JlyHbi: 384400 km
Bropas /lyHa B 1. 5 pasa panbwe: 1.5 x 384400 = 576600 km
Oxkpyrnsem no gecatkos Toicay: 580000 km

Orteet: 580000 kM

2. Pagnyc BToporo cryTHuKa:

Yrnosoii pasmep BTpoe MeHble: O = 6;/3

2R, 1 2R
N3 dopmMynbl yrnosoro pasmepa: % -3 d

3
Ryd; 1760 x 576600
3d, 3 x 384400

di

~ 880 kM

Ynpouwaem: Ry =

Oxpyrnsem: 880 kM
Ortset: 880 kM

3. MNepuopn obpalieHus BTopoi JlyHbi:

3/2
a
[No TpeTbemy 3akoHy Kennepa: Ty = Ty (—2)

ai
Ty = 27.3 x (1.5)%2 ~ 50.2 ans
Okpyrnsem no pecsatobix: 50. 2 oHa
Ortgert: 50. 2 oHs

3a pewenwe 3agaun 15 6annoe



CredaHobonbuomeTp. Bapuant N1 #1185955

M3 BocnoMuHaHuiA cTapliero noMowHmnka kopabnsa "3ognak”: "CredpaHobonbuomeTp Apoxan B pykax KopabesbHOro acTpoHoMa, ero
cTpeska 3aMepna Ha oTMeTke 36 — 3Be3/a, U3/y4ana B TPUALATb WeCTb pa3 6osble sHepruu, yem Hawe ConHue. Ha cocegHeM skpane

n3MepuTens Temnepatypbl doTochepbl nynbcuposany uudpsoi: 7000 K"

Cuurasn, Temnepatypy potocdepbl ConHua pasHon 5778 K, oTeeTbTe Ha cnepytoLime BOMpoch!:

1. Kak BbI AyMaeTe Kak Macca 3TON 3Be34bl COOTHOCUTCSH C conHeyHon?

MeHble conHeuHom

MpvMepHo paBHa conHeuHow

O

5 6annos

2. Ha KakoM paccTosiHMM OT 3ToW 3Be3Abl HEO6XOANMO HaXOAUTCS, YUTOBbI OT HEee MPUXOAUIO CTOMBKO XKe SHEPTUMN CKOMBKO U OT
ConHua Ha 3emne? OTBeT okpyrivTe A0 LIENOro 1 faiite B a.e. B kauectse oTBeTa BBOAWTE HaTypasibHOe Yncno. Hukakmx nHbIx
CVMBOJIOB, KPOME UCMO/Nb3YeMblX A5 3aNmncK YMcna (B YaCTHOCTU, Mpobenos), 6biTb He AomkHo. Mpumep: 1000

[MpaBunbHbIN OTBET:
6

®opmyna BbluncneHus 6annos: 0-10 1-0

10 6annos

Pewenue 3apaun:

1. OueHuM Maccy 3Be3abl:

- CBeTtuMocTb 3Be3abl: L = 36L¢, Temnepatypa dpotocdhepbi: T' = 7000 K a0 Bo MHoro pas 6onblue. ConHeuHOM CBETUMOCTH U
TeMnepaTypbl. YTo 04HO3HaYHO CBMAETENbCTBYET, UTO 3Ta 38e34a MaccusHee ConHua.

- [na cnpaBkn, HO He B KayecTBe pELLEHWs, eCln MOoCMOTpeTb Mo Auarpamme [epuwnpyHra-Paccena 3Bespa ¢ Takumu
rapaMeTpaMu OTHOCUTCS K criekTpanbHoMy knaccy F.

- Macca Takux 3Be3g o6biuHo cocTasnset 1.2 — 1. 6 Mg

- CnepoBaTtenbHO, Macca 38e3/bl 60/blue CONMHEYHON

Ortset: bonblwe conHeuHom
2. PacueT paccTtosaHus AN 3eMHOro NOTOKa SHEpPruu:

- ®opmyna ceetumoctt: L = 4nd*F

2
- Ons ognHakosoro notoka F": i = i
Le do

L
d=dgy/=— =1a.e.xV36=06ae.

Lo
Oxpyrnsem go uenoro: 6 a.e.

OrtgerT: 6

3a pewenwne 3agaun 15 6annoe



CredaHobonbuomeTp. Bapuant N22 #1185956

M3 BocnomMuHaHmit cTapwero nomolHuka kopabns "Opuon": "CredaHobonbuomMeTp apokan B pykax KopabesnbHOro acTpoHoMa, ero
CTpesika 3aMepria Ha oTMeTke 25 — 3Be34a, U3nyvana B ABafLaTh NaTb pa3 6onblwe sHeprun, yem Hawe ConHue. Ha cocegHem skpane

n3MepuTens Temnepatypbl doTochepbl nynbcuposanv umndpsoi: 6000 K"

Cuurasn, Temneparypy potocdepsl ConHua pasHon 5778 K, oTeeTbTe Ha cnegytoLime BOMpoChI:

1. Kak BbI AyMaeTe Kak Macca 3TON 3Be34bl COOTHOCUTCSH C conHeyHon?

MeHble conHeuHom
MpumepHo paBHa conHeuHoM

O

5 6annos

2. Ha KakoM paccTosiHMM OT 3ToW 3Be3Abl HEO6XOANMO HaXOAUTCS, YUTOBbI OT HEee MPUXOAUIO CTOMBKO XKe SHEPTUMN CKOMBKO U OT
ConHua Ha 3emne? OTBeT okpyrivTe A0 LIENOro 1 faiite B a.e. B kauectse oTBeTa BBOAWTE HaTypasbHOe Uncno. Hukakmx nHbIx
CVMBOJIOB, KPOME UCMO/Nb3YeMblX A5 3aNmncK YMcna (B YaCTHOCTU, Mpobenos), 6biTb He AomkHo. Mpumep: 1000

[MpaBunbHbIN OTBET:
5

®opmyna BbluncneHus 6annos: 0-10 1-0

10 6annos

Pewenue 3apaun:

1. OueHuM Maccy 3Be3abl:

- CeetumocTb: L = 25Lg, Temnepatypa: T = 6000 K 310 Bo MHoro pa3s 6onbwe ConHeuHown CBETMMOCTM U TeMmrepaTypbl. Y1o
OAHO3HAYHO CBUAETENbCTBYET, YTO 3Ta 3Be3aa MaccmeHee ConHua.

- Mo gunarpamme I'-P >70 3Be3pa knacca F-G

- TunnyHas maccal.1 — 1. 4M,

CnepoBsaTenbHO, Macca 38e3/bl 60/blle COTHEYHOMN.

OrTset: bonble conHeuHom
2. Pacuet paccTosHus:

- ®opmyna ceetumoctn: L = 4wd>F

L d\?
- Ons opnHakosoro notoka F': - = (—)

® do
L
d=dgy/—=1la.e. x V25 ="5ae.
Lo
Okpyrnsem go uenoro: 5 a.e.
OrgeT: 5

3a pewenwe 3agaun 15 6annoe



lpaduk BbicoTbl. Bapuant N1

Hro6b1 yBE/IMYNTL N306PaXKeHNE, HAXKMUTE Ha HEro.

Mepen BaMu rpadmKk M3MEHEHMS BbICOTbI HEKOTOPOM 3Be3/bl Haf, TOPU3OHTOM B TEYEHWUW 3BE34HbIX CYTOK.

1]
5
2
@

9.08
02:53
MecTHoe BpemMs

BoicoTa ® KynoMuHaLMa ® Cefuac

[paduik BbiCcOTHI

OTBeTbTe Ha criefytoLme Bonpoch:

1. 3axoauT v 3Ta 3B€34a 3a FOPU3OHT B TEYEHUN CYTOK?

3axoaut

O

HeBo3MoxHO onpenennTb No 4aHHOMY PUCYHKY

5 6annos

2. Mpowna nu 38e343 BEPXHIOKD KYSIbBMUHALMIO UK el eLle NpeacTonT?

O

Het ewe He npoxonuna v oHa ABWKEeTCS K BePXHePI KynbMUHaunn

HeBoaMoxHO onpenennTb Mo AaHHOMY PUCYHKY

5 6annos

3. Ha Kakyto MaKcuManbHyto BbICOTY MOXET NoAHATbCS 3Ta 3Be3aa? OTBeT okpyrnuTe [0 Lenbix rpapycoB. B kayecTBe oTBeTa BBOAUTE
HaTypanbHoe yncio. HMKakmx MHbIX CMMBONOB, KPOME UCMOMb3YEeMbIX A/ 3aM1CK YUCna (B YaCTHOCTU, MPpo6enioBs), bbiTb He AOMKHO.
Mpumep: 10

[MpaBunbHbIN OTBET:

78

®opmyna BbluncneHus 6annos: 0-51-0

5 6annos



PeweHue 3agaun:

1. MunnmanbHas BbicoTa Ha rpaduke: Bmin = 22.0° > 0°

3Be3,u,a He 3aXOo4AUT 3a TOPU3OHT

OTseTt: He 3axogut

2. Texyuwas BbicoTa h = 58.0° MeHblue MakcMManbHOM Rype. = 78.0°
BbicoTa yMeHbuwaeTca
3Be34a ABMKETCA K HUKHEN KYSIbMUHALMM

Orteet: [Mpowna v B faHHbIN MOMEHT ABMKETCS K HUXKHEN KYIbMUHALMM

3. MakcuManbHas BbicoTa Mo rpaduky:
OtBeT: Amas = 78.0°

3a peweHwue 3agaun 15 6annoe



lpaduk BbicoTbl. Bapuant N22

Hro6b1 yBE/IMYNTL N306PaXKeHNE, HAXKMUTE Ha HEro.

Mepen BaMu rpad vk M3MEHEHMS BbICOTbI HEKOTOPOW 3BE3/bl Haf, FTOPU3OHTOM B TEYEHWUW 3BE34HbIX CYTOK..

g
ul
g
2
@

MecTHoe speMs

Boicota ® KynsMukauus ® Cefuac

[paduk BbiCcOTHI

OTBeTbTe Ha criefytoLme Bonpoch:

1. 3axoauT nv 3Ta 3B€34a 3a FOPU3OHT B TEYEHUN CYTOK?

O

He saxoaut

HeBo3MoxHO onpenennTb No 4aHHOMY PUCYHKY

5 6annos

2. Mpowna nu 38e343 BEPXHIOK KYSIbBMUHALMIO UK el eLle NpeacTonT?

|_|POI.IJI13 Y B A@HHBI MOMEHT ABUXKETCA K HUXKHEN KynbMUHaunn

O

HeBoaMoxHO onpenennTb Mo AaHHOMY PUCYHKY

5 6annos

3. Ha Kakyto MaKcuManbHyto BbICOTY MOXET NoAHATbCS 3Ta 3Be3aa? OTBeT okpyrnuTe [0 Lenbix rpagycoB. B kayecTBe oTBeTa BBOgUTE
HaTypanbHoe yncio. HMKakmx MHbIX CMMBONOB, KPOME UCMOMb3YEeMbIX A/ 3aM1CK YUCna (B YaCTHOCTU, MPpo6enioBs), bbiTb He AOMKHO.
Mpumep: 10

MpaBunbHbIN OTBET:

68

®opmyna BbluncneHus 6annos: 0-51-0

5 6annos



PeweHue 3agauu:

1. MunummanbHas BbicoTa Ha rpaduke: i, = —12.0° < 0°

3Be3sa 3ax0aMT 3a FOPU3OHT
OtBet: 3axogut

2. Texyuwas BbicoTa h & 33.0° MeHblue MakcMManbHOM Rye. = 68.0°
BbicoTta yBenuumsaeTca
3Be3aa ABMKETCS K BEPXHEW KYSIbMUHALMN

Orteet: [Mpowna v B faHHbIN MOMEHT ABVIKETCS K HUXKHEN KYNIbMUHALMM

3. MakcuManbHas BbicoTa Mo rpaduKy:
OtBeT: hmas = 68.0°

3a peweHwue 3agaun 15 6annoe



Teneckon. Bapnant N1 #1185959

Yro6b1 yBe/IN4YnThH M306PB)KG'HME, Ha>XMUTe Ha Hero.

OcHosHoM npunbop ana HabnaeHNN [OCTYMHbIN ANsS aCTPOHOMOB 3T0 Teneckor. [Nepen sBamu age doTorpadum Teneckona.

EHFHQ

Teneckon ¢oTo Nl

Teneckon ¢oTo N2

OTseTbTe Ha cnepyroume Bonpochbl:



1. Kakow ato Teneckon?

O

Pedpaktop
3epKarnbHO-NMH30BbIN Teneckon

AﬂbT'a3VIMyTal'lebll‘/'l Teneckon

3 6anna

2. KakoBa onTuyeckas cxeMa aToro teneckona?

Cucrema KaccerpeHa

O

Cuctema Puun-KpetbeHa

Cucrema Kennepa

4 6anna

3. YeMy paBeH nmametp obbexTrBa Teneckona Ha ¢oTtorpadum B MM? B KauecTBe oTBeTa BBOAMTE HaTypasibHOE YMcno. Hukakmx nHbix

CMMBOJIOB, KpOMe UCMNOJIb3yeMbIX A4 3anncu 4Ynmcna (B YaCTHOCTH, npo6enos), 6bITb He AOJDKHO. I'Ipleep: 10

[MpaBunbHbIV OTBET:
114

®Dopmyna Bblumcnenns 6annos: 0-41-0

4 6anna

4. Yemy paBHO poKycHOe paccTosHue Teneckona Ha doTorpadum B MM? B kauecTee oTBeTa BBOAMTE HaTypasbHoe uyncno. Hukakmx

WHbIX CUMBOJIOB, KPOME MCMO/b3yeMbIX 415 3anmMcu uncna (B yacTHoctu, npobenos), 6biTb He pomkHo. [Mpumep: 11

[MpaBunbHbIN OTBET:

500

®opmyna BbiuncneHus 6annos: 0-4 1-0

4 6anna



PeweHue 3agaun:

1. N3 poTorpadumm BMOHO, YTO 3TO 3epKasibHbI TENECKOM - Teneckon pedrektTop
Oteet: Pednektop

2. N3 dpoTorpadumm BUAHO, UTO OKYNAPHBIN y3es BbiHECEH B GOK 1 3TO 3epKasibHbIlA TeNeckorn - Teneckon cuctemMsl HbtoToHa.
Ortsetr: Cucrembl HbloToHa

3. U3 potorpaduu BuaHo, uto arnameTtp obbekTrBa Teneckona cocrtasnset D =114 mm
Oteer: D=114mmM

4. V3 poTtorpacdumu BuaHo, uto poKycHoe pacctosHue Teneckona coctasnset F = 500 Mm

OTget: F=500MM

3a pewenue 3agaun 15 6annoe



Teneckon. BapmnanTt N22 #1185960

Yrob6eb! yBe/IM4YnTh M306pa)K6'HMe, Ha>XMUTe Ha Hero.

OcHosHoM npunbop ana HabMaeHNN LOCTYMHbIN ANS aCTPOHOMOB 3T0 Teneckor. [Nepen samu age doTorpadum Teneckona.

Teneckon ¢oTo Ml

Teneckon ¢oTo N2

OTseTbTe Ha cnepyroume Bonpochl:

1. Kakom 3to Teneckon?

3ep|(a}1bHO-I'IVIH3OBbII‘/'I Teneckon

Pednektop

aan-a3MMyTaI‘leblI2 Teneckon

3 6anna



2. KakoBa onTtuyeckas cxeMa 3Ttoro Teneckona?

Cuctema Puun-KpetbeHa
Cucrema KaccerpeHa

Cucrtema HbtotoHa

O

4 6anna

3. YeMy paBeH anameTp obbeKkTUBa Tenieckona Ha doTorpacdum B MM? B kKauecTse oTeeTa BBOAMTE HaTypasibHoe YMcno. HMKkakmx nHbix

CVIMBOJIOB, KPOME UCMO/b3YeMblX A5 3armncK Ymcna (B YacTHOCTU, npobenos), 6biTb He gomkHo. Mpumep: 10

MpaBunbHbI oTBET:

102

®opmyna BbiuncneHus 6annos: 0-4 1-0

4 6anna

4. YeMy paBHO poKycHoe paccTosHMe Teneckona Ha ¢oTorpadum B MM? B KauecTBe oTBeTa BBOAMTE HaTypasibHOe Yncno. Hukakmx

WHbIX CUMBOJIOB, KPOME MCMOMb3yeMblX 418 3anmMcy uncna (B yacTHocTu, npobenos), 6biTb He fomkHo. Mpumep: 11

[MpaBunbHbIN OTBET:

1000

®Popmyna Bblumcnenus 6annos: 0-41-0

4 6anna

PeweHue 3agauu:

1. N3 poTorpadumm BUAHO, UTO 3TO NMH30BLIN Teneckon - Teneckon Pedpaktop
Oteet: Pedpaktop

2. N3 dpoTorpadumum BUAHO, UTO OKYNSAPHDBIN y3€/ BbIHECEH Ha3ah M 3TO /IMH3O0BbIN Teneckon - Teneckon cuctembl Kennepa.
Otset: Cuctembl Kennepa

3. U3 potorpaduu BuaHo, uto arameTtp obbekTrBa Teneckona cocrtaenset D =102 mm
Oteetr: D =102 mmM

4. V13 poTtorpacdumu BuaHo, 4to pokycHoe pacctosHue Teneckona coctasnset F = 1000 mm

OTset: F=1000 Mm

3a pewenue 3agaun 15 6annoe



dk3onnaHeTHas cuctema. Bapmnant N21

[Tepen BaMy pe3ynbTaTbl OTKPbITUS METOAOM TPaH3UTOB 3Kk3omnnaHeTHol cucteMbl Kepler-90 copepikalleint BOCEMb OTKPbITbIX MAHET.
Cuctema Kepler-90 Haxogutcs Ha pacctosHum 2545 csetobix net ot 3emnu B cossesauu [pakoHa. Bce nnaHetbl o6HapyskeHbl

TPaH3UTHbBIM METOAOM C noMolubto Teneckona Kepler. 3Be3aa cuctemb - xeéntbint kapavk (G-tuna), aHanoruyHbin ConHuy.

Tabnuua: [NapaMeTpbl NOBTOPEHMS MPOXOXKAEHUI 3K30MNaHeT Mo AUCKY 3Be3abl B cucteme Kepler-90

[Tnanera | Ilepwon (mam) | Ilajenwe siproCcTH (MPOIECHTHI)
Kepler-90 i 14.44912 0.0029
Kepler-90b |  7.008151 0.0032
Kepler-90 ¢ 8.719375 0.0041
Kepler-90d | 59.73667 0.0068
Kepler-90 e 91.93913 0.0085
Kepler-90 £ 124.9144 0.0092
Kepler-90g | 210.60697 0.0127
Kepler-90h | 361.60059 0.0153

OTseTbTe Ha cnegyrouime Bonpochbl:

1. Kakas 3 nnaHeT Hanbonee Noxoxa no ycroBmaM Ha 3emsto?

Kepler-90 i
Kepler-90 b
Kepler-90 ¢
Kepler-90 d
Kepler-90 e
Kepler-90 f

Kepler-90 g

Takux HeT

5 6annos

2. Kakas 13 oTKpbITbIX 3K30M1aHET Hanbonee 61m3Ka K 3Be3ae ?

Kepler-90 i

Kepler-90 c
Kepler-90 d
Kepler-90 e
Kepler-90 f
Kepler-90 g

Kepler-90 h

5 6annos




3. Yemy paBHa 6onbluas nonyocb op6uTbl CaMOl AanbHel ak3oniaHeTbl B a.e.? OTBeT okpyrnuTb Ao fecsaTbix fonew. B kauectse
OTBETa BBOAMTE LIE/IOe YMC/IO UMM KOHEUHYIO AecaTUYHYo Apobb. B kauecTse pasgenutens uenon n opobHol Yactet ucnonb3yinre
TouKy NM60o 3anaTyto. HUKaKkMX MHBIX CUMBOJIOB, KPOME MCMOMb3yeMbiX 415 3anncK Ynmcna (B 4YacTHOCTU, Npo6enios), 6biTb He JOMKHO.

Mpumep: 3,4

[MpaBunbHbIN OTBET:

0.9

®Dopmyna Bblumcnenns 6annos: 0-51-0

5 6annos

PeweHwne 3apaun:

1. Onpepensem Hanbonee 3eMnenofobHyto MaaHeTy:
[nsa zemnenopobHbix ycnoeui HyxeH nepuog okono 365 oHel (1 a.e.) Bavce scero Kepler-90 h ¢ neprogom 331. 6 gHen.
Ortgert: Kepler-90 h

2. Haxopoum 6avxkaniwyto K 3Be34e rnnaHeTy:

YeM MeHbLie nepuog, TeM 6rivke nnaHeTa K 3se3ae

MuHumanbHbiv nepuog,y Kepler-90 b (7. 008 aHeit)
Ortsert: Kepler-90 b

3. PaccuntbiBaeM 60/1blUytO NONYOCH AJ1S CAMOW AasibHEl MnaHeTbl:
Wcrnonbayem 3-i1 sakon Kennepa: a® = P2 (ana P & ropax)
[Onsa Kepler-90 h: P = 331.6/365. 25 ~ 0. 908 rona

a=v0.9082 ~ 0.92a.e.

Okpyrnsem go pecsatoix: a = 0.9 a.e.

Oteet:a=0.9 a.e.

3a peweHwue 3agaun 15 6annoe



dk3onnaHeTHas cuctema. Bapmnant N22 #1185731

Mepen BaMu pesynbTaTbl OTKPLITUS METOAOM TPaH3WUTOB ak3oniaHeTHoM cuctemsl Kepler-11 copepikalielt WwWecTb OTKPbITbIX MAAHET.
Cucrema Kepler-11 Haxogmutca Ha pacctosHum 2130 ceetoBbix feT oT 3emnu B cosseszgun [pakoHa. Bce nnaHeTbl o6HapysKeHbl

TPaH3UTHbBIM METOAOM C noMolbto Teneckona Kepler. 3Be3aa cuctemb - xeéntbint kapavk (G-tuna), aHanoruyHbin ConHuy.

Ta6nv||.|.a: I'IapaMeprl NMnoBTOpeHUA I'IpOXO)I(,D,eHI/IIZ 3K3O0nsaHeT No AMNCKY 3Be34bl B CUCTeMe KepLer-ll

[lnanera | llepnon (xum) | [lagenue sipkoctn (mpoieHTHI)
Kepler-11 b 10.30375 0.0082
Kepler-11 ¢ 13.02502 0.0095
Kepler-11 d 22.68719 0.0121
Kepler-11 e 31.99590 0.0143
Kepler-11 f 46.68876 0.0108
Kepler-11 g 338.37774 0.0165

OTBeTbTe Ha criefytoLme BONpochl:

1. Kakas 3 nnaHet Hanbonee noxoxa no ycnoemam Ha 3emsto?

Kepler-11b
Kepler-11 ¢
Kepler-11d
Kepler-11e

Kepler-11f

O

Takux HeT

5 6annos

2. Kakas 13 oTKpbITbIX 3K30M1aHeT Hanbonee 61m3Ka K 3e34e ?

Kepler-11b

Kepler-11 ¢
Kepler-11d
Kepler-11e
Kepler-11f

Kepler-11g

5 6annos



3. Yemy paBHa 6onbluas nonyocb op6uTbl CaMOl AanbHel ak3oniaHeTbl B a.e.? OTBeT okpyrnuTb Ao AecsaTbix fonew. B kauectse
OTBETa BBOAMTE LIE/IOe YMC/IO UMM KOHEUYHYIO AecaTUYHYIo Apobb. B kauecTse pasgenutens uenon n npobHol Yacteit cnonb3ynTe
TouKy NM60o 3anaTyto. HUKaKkMxX MHBIX CUMBOJIOB, KPOME MCMOMb3YeMbIX A5 3anncK Ynmcnia (B 4YacTHoCTU, Npo6enoBs), 6biTb He JOMKHO.

Mpumep: 3,4

[MpaBunbHbIN OTBET:

0.5

®Dopmyna Bblumcnenns 6annos: 0-51-0

5 6annos

PeweHue 3apaun:

1. AHanusnpyem 3emnenofobHble ycnosus:

Mwem nnaHeTty ¢ nepropom 6avkanwmnm K 365 nHewn
MakcumanbHbin nepuog y Kepler-11 g - scero 338.4 gHs
Bce nnaHeTbl cnvwkom 6nmnskm K 3sesge

Orteert: Kepler-11g

2. Onpepensem 6anKaiiLLyto NaaHeTY:
MunHnmanbHbin nepuog y Kepler-11b (10. 304 gHs)
Ortgert: Kepler-11b

3. Bbiuncnsem 6onblyto nonyocs ans Kepler-11 g:
P = 338.378/365.25 ~ 0. 324 ropa

a=v0.3242 ~0.46 ae.

Okpyrnsem go pecsatoix: a = 0.5 a.e.

OteeT:a =0.5a.e.

3a pewenwe 3agaun 15 6annoe



3HakoMble cosse3ausa. Bapnant N21

B AaHHOM 334aHn HEeCKOJ/IbKO BePHbIX OTBETOB. Ykaxute BCe, KoTopble Bbi cuntaere BepPHbIMU, O4HAKO O6paTMTe BHWMaHWe, 4TO B

c/niy4yae, ec/i He BCce BepHble OTBEeTbl OTMe4YeHbl U/ OTMe4YeH HeBeprIMv BapUaHT, 6asnn O6Hy/7}76‘TC,q.

I_Iepe,u. BaMUn Konna)k aCtTepnaMoB HEKOTOPbIX c033e3,c|,1/|17|.

Puc. Konnax cozsesgun

OTseTbTe Ha cnegyroume Bonpochl:



1. Ykaxute co3se3aus 0603HaYeHHbIe KeNTbIM Ll,BeTOM?

Angpomena (Andromeda)
BnunzHeus (Gemini)
Bonbwas Measeauua (Ursa Major)
lepkynec (Hercules)
[Hesa (Virgo)

[HpakoH (Draco)
Kaccurones (Cassiopeia)
Kur (Cetus)

Ne6epp (Cygnus)

Jes (Leo)

Nupa (Lyra)

Manas Menseaunua (Ursa Minor)

Merac (Pegasus)

CesepHas Kopona (Corona Borealis)
CkoprivioH (Scorpius)

Crpeneu, (Sagittarius)

Tenew, (Taurus)

Lledert (Cepheus)

®Dopmyna Bblumcnenns 6annos: 0-3 1-0

3 6anna



2. YkaxuTe co3se3amns 0603HaueHHble GpUONETOBbIM LLBETOM?

Angpomena (Andromeda)
BnunzHeus (Gemini)

Bonbwas Measeauua (Ursa Major)

[Hesa (Virgo)
[HpakoH (Draco)
Kaccrones (Cassiopeia)

Kur (Cetus)

Jes (Leo)

Manas Menseaunua (Ursa Minor)
OpwoH (Orion)

Merac (Pegasus)

Mepcen (Perseus)

CesepHas Kopona (Corona Borealis)
CkoprivioH (Scorpius)

Crpeneu, (Sagittarius)

Tenew, (Taurus)

Lledenr (Cepheus)

®Dopmyna Bblumcnenns 6annos: 0-3 1-0

3 6anna



3. YkaxuTte Kakue co3Be3nsa U3 CNCKa HMXKe He 3aXoAAT 3a TOPU3OHT B Mockogsckoit obnactn?

Angpomena (Andromeda)

BnunzHeus (Gemini)

lepkynec (Hercules)

[Hesa (Virgo)

Kur (Cetus)
Ne6epnp (Cygnus)
Jes (Leo)

Nupa (Lyra)

OpwoH (Orion)

Merac (Pegasus)

Mepcen (Perseus)

CesepHas Kopona (Corona Borealis)
CkoprivioH (Scorpius)

Crpeneu, (Sagittarius)

Tenew, (Taurus)

U

®Dopmyna Bblumcnenns 6annos: 0-3 1-0

3 6anna



4. YkaxxuTe B KaKUX CO3BE3AMSAX U3 CMNCKA HUKE MOXKHO yBUaeTb JTyHy? CunTaTb nnockocTb opbuTbl JTyHbl, nexalueit B n10ckocTm
op6uTbl 3emnu.

Axppomesa (Andromeda)

Bonblwas Measeanua (Ursa Major)

lepkynec (Hercules)

[Lpaxon (Draco)
Kaccrones (Cassiopeia)
KuT (Cetus)

Ne6enp (Cygnus)

Nupa (Lyra)
Manas Menseaunua (Ursa Minor)
OpwioH (Orion)
Merac (Pegasus)
Mepcen (Perseus)
CesepHas Kopona (Corona Borealis)
(]
O
O

Lledeir (Cepheus)

®Dopmyna Bblumcnenus 6annos: 0-3 1-0

3 6anna



5. YaxxuTe Kakve co3Be3ama U3 Crnmcka Hke cogepxkaT 3se3apl [eHeb, Bera, dHund?

Angpomena (Andromeda)
BnunzHeus (Gemini)

Bonbwas Measeauua (Ursa Major)
lepkynec (Hercules)

[Hesa (Virgo)

[HpakoH (Draco)

Kaccrones (Cassiopeia)

Kur (Cetus)

Jes (Leo)

Manas Menseaunua (Ursa Minor)

OpwoH (Orion)

Mepcen (Perseus)

CesepHas Kopona (Corona Borealis)
CkoprivioH (Scorpius)

Crpeneu, (Sagittarius)

Tenew, (Taurus)

Lledenr (Cepheus)

®Dopmyna Bblumcnenns 6annos: 0-3 1-0

3 6anna



PeweHue 3agauu:

1. CozBe3aus, 0603HaUYEHHbIE XXE/TbIM LIBETOM:
B cnucke oTMeueHbl 3HaKoM
- OpuioH (Orion)

- MNepcen (Perseus)

Ortset: Opuon, [Nepcei

2. Co3Be3sams, 0603HauYeHHble GUONETOBbIM LIBETOM:
B cnvcke oTMeyeHbl 3HakoM

- lepkynec (Hercules)

- Nle6enb (Cygnus)

- Jlupa (Lyra)

Orteert: lepkynec, [lebenp, Jlupa

3. CosBe3aus, He 3axopsiume 3a ropusoHT B MockoBckoit o6nacTu (¢ = 55°45'c.w.):

Bonbwas Menseanua (Ursa Major) - § = +49° no +70°
Manas Meggeaunua (Ursa Minor) - § = +65° no +90°
Kaccrones (Cassiopeia) - § = +46° no +77°

Opakon (Draco) - § = +47° po +86°

Lleden (Cepheus) - § = +53° no +88°

OrTeet: bonbwas Measeanua, Manas Meageeauua, Kaccnones, [pakoH, Lleden

4. CozBe3amnsa, B KOTOPbIX MOXHO yBuaeTb JTyHy:
Bce 30amakanbHble co3Besaus U3 cnvcka:

- bansHeup (Gemini)

- [eea (Virgo)

- Jles (Leo)

- CkopnivoH (Scorpius)

- Crpeneu (Sagittarius)

- Tenew (Taurus)

Ortget: bnvusneupl, eea, Jles, CkopnuoHn, Crpeneu, Teney,
5. Co3Besams, cofepiialiume yKasaHHble 3B€3/bl:
Leneb - Nlebenp (Cygnus)
Bera - Jlnpa (Lyra)

SHuo - MNerac (Pegasus)

Oteet: Jlebenp, [lnpa, MNerac

3a pewenwe 3agaun 15 6annoe



3HakoMble co3Be3aus. Bapmant N22

B AaHHOM 334aHn HEeCKOJ/IbKO BePHbIX OTBETOB. Ykaxute BCe, KoTopble Bbi cuntaere BepPHbIMU, O4HAKO O6paTMTe BHWMaHWe, 4TO B

c/niy4yae, ec/i He BCce BepHble OTBEeTbl OTMe4YeHbl U/ OTMe4YeH HeBeprIMv BapUaHT, 6asnn O6Hy/7}76‘TC,q.

I_Iepe,u. BaMM Konna)k aCtTepnaMoB HEKOTOPbIX CO3Be3,EI,VIpI.

Konna)x cossezaumn

OTseTbTe Ha cnegyroume Bonpochl:



1. YkaxuTe co3Be3aus 0603HaueHbl OpaH>eBbIM Ll,BeTOM.7

Angpomena (Andromeda)
BnunzHeus (Gemini)

Bonbwas Measeauua (Ursa Major)
lepkynec (Hercules)

[Hesa (Virgo)

[HpakoH (Draco)

Kur (Cetus)

Ne6epnp (Cygnus)

Jes (Leo)

Nupa (Lyra)

Manas Menseaunua (Ursa Minor)
OpwoH (Orion)

Merac (Pegasus)

Mepcen (Perseus)

CkoprivioH (Scorpius)
Crpeneu, (Sagittarius)
Tenew, (Taurus)
Lledenr (Cepheus)

®Dopmyna Bblumcnenns 6annos: 0-3 1-0

3 6anna



2. YikaxuTe co3se3aus 0603HayeHbl CUHUM Ll,BeTOM?

Angpomena (Andromeda)

BnunzHeus (Gemini)

lepkynec (Hercules)
[Hesa (Virgo)

[HpakoH (Draco)
Kaccurones (Cassiopeia)
Kur (Cetus)

Ne6epp (Cygnus)

Nupa (Lyra)

Manas Menseaunua (Ursa Minor)
OpwoH (Orion)

Merac (Pegasus)

Mepcen (Perseus)

CesepHas Kopona (Corona Borealis)

Crpeneu, (Sagittarius)
Tenew, (Taurus)
Lledert (Cepheus)

®Dopmyna Bblumcnenns 6annos: 0-3 1-0

3 6anna



3. YkaxuTte Kakue co3Be3nsa U3 CNCKa HMXKe He 3aXoAAT 3a TOPU3OHT B Mockogsckoit obnactn?

Angpomena (Andromeda)

BnunzHeus (Gemini)

lepkynec (Hercules)

[Hesa (Virgo)

Kur (Cetus)
Ne6epnp (Cygnus)
Jes (Leo)

Nupa (Lyra)

OpwoH (Orion)

Merac (Pegasus)

Mepcen (Perseus)

CesepHas Kopona (Corona Borealis)
CkoprivioH (Scorpius)

Crpeneu, (Sagittarius)

Tenew, (Taurus)

U

®Dopmyna Bblumcnenns 6annos: 0-3 1-0

3 6anna



4. YkaxxuTe B Kakmx co3Be3anax N3 Cnncka 6biBaeT COHHLI,e?

Angpomena (Andromeda)

Bonbwas Measeauua (Ursa Major)

lepkynec (Hercules)

[HpakoH (Draco)
Kaccurones (Cassiopeia)
Kur (Cetus)

Ne6epp (Cygnus)

Nupa (Lyra)

Manas Menseaunua (Ursa Minor)
OpwoH (Orion)

Merac (Pegasus)

Mepcen (Perseus)

CesepHas Kopona (Corona Borealis)

O

O
O

Lledert (Cepheus)

®Dopmyna Bblumcnenns 6annos: 0-3 1-0

3 6anna



5. YaxxuTe Kakve co3Be3ama 13 Crnmcka Hke cogepxkat 3se3gpl [ybxe, Kactop, Purens?

Angpomena (Andromeda)

O

lepkynec (Hercules)
[Hesa (Virgo)

[HpakoH (Draco)
Kaccrones (Cassiopeia)
Kur (Cetus)

Ne6epp (Cygnus)

Jes (Leo)

Nupa (Lyra)

Manas Menseaunua (Ursa Minor)

Merac (Pegasus)

Mepcen (Perseus)

CesepHas Kopona (Corona Borealis)
CkoprivioH (Scorpius)

Crpeneu, (Sagittarius)

Tenew, (Taurus)

Lledenr (Cepheus)

®Dopmyna Bblumcnenns 6annos: 0-3 1-0

3 6anna



PeweHue 3agaun:

1. CosBe3auns, 0603HaUeHHbIE OPaHXXEBbIM LIBETOM:
B cnvcke oTMeueHbl 3HakoM
- Kaccurones (Cassiopeia)

- CeepHas Kopona (Corona Borealis)

Orteer: Kaccuones, CesepHas KopoHa

2. Co3Be3auns, 0603HaueHHble CUHUM LLBETOM:
B cnvcke oTMeyeHbl 3HakoM

- Jles (Leo)

- bonbwas Meggeamua (Ursa Major)

- CkopnuoH (Scorpius)

Oteert: Jles, Manas Mepseanua, CkopnuoH

3. CosBe3aus, He 3axoasiume 3a ropusoHT B MockoBckoit o6nacTu (¢ = 55°45' c.w.):
Bonbwas Measeanua (Ursa Major) - § = +49° o +70°

Manas Megseauua (Ursa Minor) - § = +65° go +90°

Kaccrones (Cassiopeia) - § = +46° o +77°

Opakon (Draco) - § = +47° po +86°

Lledein (Cepheus) - § = +53° no +88°

Orteet: bonbwas Measeanua, Manas Meanseauua, Kaccrones, pakoH, Lleden

4. CosBe3aus, B koTopbix 6biBaeT ConHue:
Bce 3oamakanbHble cozeesnma U3 cnvcka:
- brvsHeup (Gemini)

- He.a (Virgo)

- JleB (Leo)

- CkopnuoH (Scorpius)

- Crpeneuy (Sagittarius)

- Tenew (Taurus)

Ortget: bnvsHeupl, esa, Jles, Ckopnuon, Crpeneu, Teney,
5. Co3Besams, cogepialime yKasaHHble 38€3/4bl:
[y6xe (a UMa) - bonbwas Measeauua (Ursa Major)
KacTop (a0 Gem) - BansHeups (Gemini)

Purens (8 Ori) - Opwmon (Orion)

Orteert: bonbwas Measeanua, bavzsHeusl, OproH

3a pewenue 3agaum 15 6annos



3Be3pHas kapTa. BapnanTt N21

YTo6b1 yBEMIMUNTb N306paXkeHne, HAXXMUTE Ha HETO.

ﬂepe,q BaMWu O4Ha N3 KapT 3Be34HOro atnaca obbekToB OanbHero Kocmoca.
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Puc. N2 1. OgHa 13 kapT 3Be34HOro aTnaca
[ Legend:
= galaxy @ globular cluster 0 planetary nebula 52
04651
! lobular clust double st DSO label
o (O large globular cluster _ double star Erch'?‘s:;’gr
11 4@ double star in
lust ‘SAC list with label ¥
& nebula S! ceenicest e : s o Star label
5 1 i H ! cluster with nebula
& large nebula v.2} lame open dustar @3 next chart number

Puc. N2 2. Jlerenpa k kapte

OTseTbTe Ha cnepyroume BOnpochbl:



1. YkaxnTe Ha3BaHUA CO3BE3AMIN Ha PYCCKOM si3blke MPUCYTCTBYIOWMX Ha KapTe. B faHHOM 3apaHMM HeCKONbKO BEPHbIX OTBETOB.
YkaxuTe Bce, koTopble Bbl cunTaeTe BepHbiMM, 0AHaKO 06paTUTe BHMMaHMWe, YTO B C/lyYae, €C/IN He BCE BEePHbIE OTBETbI OTMeUeHbl UK
OTMeueH HeBepHbIl BapuaHT, 6ann obHynseTca.

(]

(]
Bognonen
Bonblwas Measeanua
ToHume Mcebi

O

O
Pbi6bi
[OpakoH
Kut
Nebenb

®opmyna BbiuncneHus 6annos: 0-3 1-0

3 6anna

2. YkaxkuTe KaKkol War KOOpAUHATHOM CEeTKM B LiefbiX rpagycax okpyrve go uenoro? B kauecTse oTBeTa BBOAMTE HaTypanbHOE YMCO.
Huakmx MHbIX CMMBONOB, KPOME NCMOJIb3YEeMbIX A8 3anncK Yncna (B YaCTHOCTU, Npo6enos), 6biTb He gomkHo. Mpumep: 3

MpaBunbHbIv oTBET:
5

®Dopmyna sbiuncnerus 6annos: 0-3 1-0

3 6anna

3. Ykaxxute Kakux He 3Be3[HbIX ob6beKkToB NMPUCYTCTBYOLWUX Ha KapTe 6onblue Bcero?

LUapOBbIX 3Be34HbIX CKONeHune

PaccesHbix 3Be34HbIX CKOMAEHUIN

OMUCCUOHHBIX TYMaHHOCTEN
TeMHbIX TyMaHHOCTeW
Mynbcapos

[MnaHeTapHbIN TyMaHHOCTEN

3 6anna



4. YaxxuTe Kakol HoMep 3Tou KapTbl B aTnace. B kauecTse oTBeTa BBOgUTE HaTypanbHoe uncio. HMkakmx nHbIX CUMBOIOB, KpOMe
MNCMonb3yeMbIX 4Ns 3arMcK umcna (B YaCTHOCTU, Mpobenos), bbiTb He fomkHo. Mpumep: 3

[MpaBunbHbIN OTBET:

33

®Dopmyna Bblumcnenus 6annos: 0-3 1-0

3 6anna

5. M306parkeH N1 Ha KapTe HebeCHbI 3KBAaTOP M IKANMATUKA?

EcTb HebecHbIi 3KBATOP, HO HET AKAUNTUKN

EcTb aknunTHKa, HO HeT HebecHoro 3KBaTOpa

O

HeT Hu sknunTukn, HM HebecHoro 3KBaTOpa

3 6anna

Pewenue 3apaun:

Borpoc 1. Co3eesaunsa npucyTcTeytolme Ha KapTe:
Bononac
Bonocbli Beporunku

[eBa

Ies
Oreer: [esa, /les, Bononac, Bonocsl Beporukn

Bonpoc 2. LLlar koopanHaTHOM ceTkn yanobHee BCcero CMOTpeTb MO BEPTUKa/IbHOW OCU,0H COCTaBnseT 5 rpasycos
Orget: 5

Bonpoc 3. bonbue Bcero Ha kapTe NpUCYTCTBYET ranakTuK:

Ortgert: lanakTmk

Bonpoc 4.
Homep 33

Orteert: lanakTmk
Bonpoc 5.

Otget: EcTb 1 aknunTUKa, U HeGECHbIN SKBaTOP

3a peweHwue 3agaun 15 6annoe



3Be3pHan KapTa. Bapmnant N22

Yro6b1 yBe/IM4nTh M306pa)K6'HME, Ha>XMUTe Ha Hero.

I_Iepe,q BaMWu O4Ha N3 KapT 3Be34HOro atnaca obbekToB OanbHero KocMoca

Chart 46 ¢
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Puc. N2 1. OgHa 13 kapT 3Be34HOro atnaca
[ Legend:
< galaxy @ globular cluster &  planetary nebula 6352
ie4651
3 K DSO label
r\ — (O large globular cluster o double star )
\,) 11 4@ double star in
S open cluster SAC list with sep. label ¥
& nebula g Suiarae Star label
P fiE H ! cluster with nebula
o large nebula e’ \2rge open cusler E3  next chart number

Puc. N2 2. Jlerenpa k kapTe

OrTBeTbTe Ha criefytoLme Bonpoch:



1. YkaxnTe Ha3BaHUA CO3BE3AMIN Ha PYCCKOM si3blke MPUCYTCTBYIOWMX Ha KapTe. B faHHOM 3apaHMM HeCKONbKO BEPHbIX OTBETOB.
YkaxuTe Bce, koTopble Bbl cunTaeTe BepHbiMM, 04HaKO 06paTUTe BHMMaHMWe, YTO B C/lyYae, €C/IN He BCE BEPHbIE OTBETbI OTMeUeHbl UK
OTMeueH HeBepHbIl BapuaHT, 6ann obHynseTca.

[LpaxoH
Nebenp
Bonocbl Beponuku

Bbonbwas Menseaunua

Nes
Bononac
loHume Mcebi
[esa

(]

(]

(]

®opmyna BbiuncneHus 6annos: 0-3 1-0

3 6anna

2. YkaxkuTe KaKkol War KOOpAUHATHOM CEeTKM B LiefbiX rpagycax okpyrve go uenoro? B kauecTse oTBeTa BBOAMTE HaTypanbHOE YMCO.
Huakmx MHbIX CMMBONOB, KPOME NCMOJIb3YEeMbIX A8 3anncK Yncna (B YaCTHOCTU, Npo6enos), 6biTb He gomkHo. Mpumep: 3

MpaBunbHbIv oTBET:

5

®Dopmyna sbiuncnerus 6annos: 0-3 1-0

3 6anna

3. Ykaxxute Kakux He 3Be3[HbIX ob6beKkToB NMPUCYTCTBYOLWUX Ha KapTe 6onblue Bcero?

SMUCCUOHHBIX TYMaHHOCTEN

Mynbcapos

PaccesiHbix 3Be34HbIX CKOMMEHUN
LLlapoBbix 3Be34HbIX CKOMAEHNE
TeMHbIX TyMaHHOCTeW

[MnaHeTapHbIN TyMaHHOCTEN

3 6anna



4. YaxxuTe Kakol HoMep 3Tou KapTbl B atnace. B kauecTse oTeeTa BBOaUTE HaTypanbHoe uncio. HMkakmx nHbIX CUMBOJIOB, KpOMe
MNCMonb3yeMbIX 4Ns 3arMcK umcna (B YaCTHOCTU, Mpobenos), bbiTb He fomkHo. Mpumep: 3

[MpaBunbHbIN OTBET:

46

®Dopmyna Bblumcnenus 6annos: 0-3 1-0

3 6anna

5. M306parkeH v Ha kapTe HebeCHbIV 3KBAaTOP M IKANMATUKA?

EcTb HebecHbIi 3KBATOP, HO HET AKAUNTUKN

EcTb aknunTHKa, HO HeT HebecHoro 3KBaTOpa

O

HeT Hu sknunTukn, HM HebecHoro 3KBaTOpa

3 6anna

Pewenue 3apaun:

1. CosBe3gus npucyTCTBYIOLLME Ha KapTe:

Kut
Pbi16bi

Boponen
OrTseT: KuT, Pbi6b1, Bogonen

2. lLlar koopanHaTHOM ceTkM yaobHee BCero CMOTpeTb MO BepTMKabHOM OCU,0H COCTaBNseT 5 rpagycos.
Orget: 5

3. bornblue Bcero Ha KapTe NPUCYTCTBYET ranakTuk

Orteet: [anakTmk

OreeT: EcTb 1 aknnnTUKa, U HEGECHBIN SKBaTOP

3a peweHwue 3agaun 15 6annoe



