Pa300p 3aganuii mkoabHoro 3tana BcOILl mo actponoMun
IJIg 6-7 KjaccoB
2024/25 yueOHbIit TO1

MaxkcuMansHO€E KomdecTBo 60auioB — 80

3aganme Ne 1.1

YciaoBue:

Br16epure Bce MpaBUIIbHBIE YTBEPKICHUS:

OTser:
o JIBa pa3a B roja Ha 3eMHOM 3KBaTope CyTodHOe JABMKeHre CoJIHIIA MPOUCXOAUT
napasuieIbHO TOPU30HTY
o Jlerom JlyHa Bcerna pacrosnaraercst Ommke K 3emiie, 4yeM 3UMOH, TTI03TOMY
BHJIUTCSI 36MHOMY HaOIroaTelto 6ojee KpymHoi
v B 2024 roay xajeHIapHas OCEHb ¥ 3MMa UMEIOT OMHAKOBYIO
MPOJOJKUTEIIBHOCTh
o IlomHOE CoNHEUHOE 3aTMEHNE B HEKOTOPOU TOUKE MOBEPXHOCTH 3EMIIU MOKET
JUTUTHCSI HECKOJIBKO YaCOB
v' B nameii INanakruke comepxurcs 200 + 400 mip 3BE31
v’ Slpyaiiieil TajgakTHUKOW Cpeau OJM3KMX TajakTHK K Mieunomy Ilytm
spisieTcs bonbiioe MaremianoBo O61ako
3a kax/abli BepHbIi 0TBeT — 2 0asia
3a ka:kayro ommOKy CHUMaeTcs 2 dajia

MakcuMaJbHBIA 0aJ1J1 32 3a1aHue — 6



Pewenue.

1. YTBepxaeHue 1 sSBiseTCs JOXKHBIM, TOCKOJBKY JJIs1 HAOIIOaTeNsl HA 36MHOM
AKBATOpE BCE HEOECHBIEC TEIa B CYTOYHOM JABMKEHUM BOJIM3U BUAUMOIO TOPU30HTA
MEePEMEIIAIOTCSA TEPIECHIUKYISIPHO TOCJIEIHEMY. 3HAUUT, CyTOYHOE JBUKECHUE
CounHIla mapauiebHO TOPU30HTY 3€Ch HEBO3MOXKHO B ITPUHIIUIIE.

2. YTBepxkeHne 2 SBIASETCS JIOKHBIM, MTOCKOJIBKY MPUOIMAKEHUE U YIaJICHHUE
Jlyns! ot 3emim 00yCIOBIICHO JIMIIB IBIKEHUEM CITyTHUKA TT0 OPOUTE, 0 KOTOPOU
OH COBEpUIAET OAMH MOJHBIM 000poT 3a 27.32 cytok. HeTpynHo NOHSATH, 4TO
nBukeHue JIyHbl Mo opOMTE HUKAK HE CBSA3aHO C KaJIGHJApHBIMHU CE30HAMU TO/la Ha
3emze. 3. YTBepxkIeHUE 3 SIBISAETCS UCTUHHBIM, MOCKOJIbKY KaJICHIApHAs OCEHb
IpelcTaBlieHa  TpeMs  MecsIaMu:  CEeHTsI0peM,  OKTs0peMm,  HOSOpEM,
MPOJIOJKUTEIIBHOCTH KOTOPBIX paBHbI cooTrBeTcTBeHHO 30, 31 m 30 cyTok.
CrenoBaTenbHO, IPOAOILKATENIBHOCTE OCeHU cocTaBisieT 91 cytku. Kanennapuyro
3UMY COCTaBJISIIOT TPU MecAIa: 1ekadbph, SHBAph U (DeBpab, MPOAOTKUTEILHOCTH
koTopblXx paBHbl 31, 31 u 29 cyTok cooTBEeTCTBEHHO. TakuM 00pa3om,
IIPOJOJKATENBHOCTD 3UMbI 2024 roga cocrasiser takke 91 cyrku. Ilpu 3anucu
MOCJIEAHEr0 Yucia yuTeHo, 4to 2024 rox sBisieTcss BUCOKOCHBIM.

4. Y1BepxkaeHue 4 ABIsSIeTCs JIOXKHBIM, ITOCKOJIBKY B JAHHOM TOYKE MIOBEPXHOCTH
3eMiIu MPOAOIKUTENBHOCTh TOJHOTO COJHEYHOTO 3aTMEHHUS COCTAaBIISIET JIUIIb
HECKOJIbKO MUHYT.

S. YTBepxKIACHHUE 5 SABISIETCS UCTUHHBIM, MOCKOJIBKY, COITIACHO COBPEMEHHBIM
JIaHHBIM, B Hallle ['ajakTUKe NEeMCTBUTEIBbHO HacuuThiBaeTcs mopsaka 200+400
MJIPJ 3BE3NI.

6. VYT1BepxkaeHne 6 Takxke SBISIETCS UCTUHHBIM, IMOCKOJIBKY, COTIACHO JIaHHBIM
HaOMIONCHUH, camMoil spKOM TrajlakTukol mnocie Mieunoro IlyTh Ha 3eMHOM
HeOocBoE sBiIsAeTCA bonpinoe MaremiaHoBo 001aKo.

3aganue Ne 1.2



YcaoBue:

Br16epute Bce MpaBUIIbHBIE YTBEPKICHUS:

Otser:
o 3umotii JIyHa Bcernia pacronaraercs Onrke K 3eMJie, 4eM JIETOM, TOATOMY BUIUTCS
3eMHOMY HaOJofaresnto 6oee KpymHou
v’ JIBa pasza B roji Ha reorpaguyeckux IOIOcax CyTouyHoe aBmkeHne CoHia
MIPOUCXOJIUT BJIOJIb TOPU30OHTA
o B 2023 roxy npoobKUTENBHOCTD KaJICHIAPHOM OCEHH M 3UMBI OblIa
OJIMHAKOBOM
v' TloJHOE COMHEYHOE 3aTMEHHE B JaHHON TOYKE IMOBEPXHOCTH 3EMIIH MOKET
JUTUTHCS HE 00Jiee HECKOIBKUX MUHYT
v TymaHHOCTH AHIPOMEIBI — spUaiiiast rajJakTHKa (He YIUThIBas MITedHbIi
[1yTh), BuAMMAas HEBOOPYKEHHBIM TJ1a30M ¢ TeppuTopun Poccuu o
B namei ['anakruke conepxurcs 200 + 400 muH 3BE3
3a kax/ablii BepHbIil 0TBeT — 2 faJiia
3a ka:kayr omuOKy CHUMaeTcd 2 0aJia

MakcuMaJabHBIA 0aJ1J1 32 3a1aHue — 6

Pewenue no ananocuu ¢ 3aoaruem 1.1

3aganue Ne 2.1

Oo61ee yciioBue:

Jana ympoménnas cxema CoilHEYHOU cuUCTeMbI (HE B MaciiTade) ¢ yKazaHueM

HyMepauuu €€ OCHOBHBIX Tell.



YciaoBue:

Kakue u3 yka3aHHbIX OOBEKTOB OTHOCSTCS K IJIAHETaM 3€MHOU TpyIIbI?

OtBeT:

ol

V2
V'3
v 4
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o 6

7
8
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1
0



3a kaxablid BepHbIii 0TBeT — 1 0as

Pewenue.

K mraneram 3emHOM Tpyniiel oTHOCITCS Mepkypuid, Benepa, 3emirs u Mapc.

YcaoBue:

Kakue u3 YKa3aHHBbIX 00BEKTOB OTHOCATCS K IIaHETaM-THTaHTaM?

v 10
o 11
o 12

3a kaxablid BepHbIii oTBeT — 1 0as

Pewenue.



K mnaneram-rurantam otHocsarcs FOnutep, CarypH, Ypan u HenrtyH.

YciaoBue:

Kakoe nedecnoe Teao B COTHEUHOM CHCTEME SBIISCTCS CaMOCBeTﬂHII/IMCSI?

Otser:
vio
203
o4o
So6
o7o0
8

o9

o 10

o 11

o 12

TouHOE cOBIIajeHNe 0TBeTa — 2 0ajlia

Pewenue.

EnnucTBeHHBIM caMocBeTsmmMcs TeiaoM ComHedyHOH cucTeMbl aBirsieTcs CoJTHIe.

YciaoBue:

Kakue nHebecHbIe Tena 0OBIYHO UMEIOT HEMPABUIBLHYIO (hOPMY, COCTOST
MPEUMYIIECTBEHHO U3 CKaJIBHBIX TIOPOJT U PACIIOIOKEHBI MKy OPOUTAMM TTaHET

3eMHOM I'pyHaIibl U IUIAHET-TUTAaHTOB?

OTBeTt:

ol o



203
o4o
5v6
o7o0
809
o 10
o1l
o 12
Tounoe coBnagenue orgera — 2 0ajuia

MakcuMaJbHBIN 0aJ11 3a 3aganue — 12

Pewenue.

Acmepouowt I'naenozo nosaca sBnA0TCS MajabIMu TeaMu COTHEUHOW CUCTEMBI,
MMEIOIIMHU, KaKk TpaBWIO, HENPaBWIbHYIO  (opmy, COCTOSIILIUMU
MIPEUMYIIIECTBEHHO U3 CKaJIbHBIX MOPOJT U PACIIONIOKEHHBIMU MEXKTy OpOUTaMHU
TJIaHET 36MHOM TPYMIIbI U TUIAHET-TUTAaHTOB.

3amanue Ne 2.2

OO0uree ycioBue:
Hana ynpoménnas cxema ConHe4uHOU cucTeMmbl (HEe B macimTade) ¢ yKazaHueM

HyMCpalnun €€ OCHOBHBIX TEII.



YciaoBue:

Kakue u3 yka3aHHbIX OOBEKTOB OTHOCSTCS K IJIAHETaM 3€MHOU TpyIIbI?

Otser:
olv?2
V'3
v 4
V5
o 6 o
7 o
8 o
9 o
10
o 11
o 12

3a ka:kablidl BepHbI 0TBeT — 1 0211



YcaoBue:

Kakwue u3 YKa3aHHBIX 0OBEKTOB OTHOCSTCS K IUIaHETaAM-THTaHTaM?

OTBeT:

o 1

2
3
o 4
5o
6 v

7
V'8
V9
v 10
o 11
o 12

3a kaxablid BepHbIii 0oTBeT — 1 0as

YciaoBue:

Kaxkoe u3 npeacTaBieHHbIX HEOSCHBIX TEJT SBJISIETCS 3BE310M?

OTBer:

v1o
203

o4o0

506



o7o0
809
o 10
o 11
o012

TouHOe cOBIajeHNe 0TBeTa — 2 0ajLia

YcaoBue:

Kakue HeGecHbIe Tena 00bIYHO UMEIOT HEMPABMIbHYIO (DOPMY, TBUXKYTCS 110 CHIIBHO
BBITSHYTHIM OpOMTaM M CUJIBHO M3MEHSIOT CBOM 00pa3 mpu NpUOIMKEHUU K

ComnHiry?

OTser:
olo
203
o4o
506
o770
809
o 10
V11
o12

TouHoe coBnageHue orgera — 2 dasia

MaxkcuMaJabHBIN 0aJ11 32 3ananue — 12

Pewenue no ananocuu ¢ 3aoaruem 2.1



3aganmne Ne 3.1

Oo61ee yciioBue:
Jlausl hoTorpaduu ApUadIvX MPEACTABUTEICH ABYX THUIIOB 3BE3IHBIX CKOIUICHUM,

HaOJIromaeMbIX B Halllel | ajlakTuke.

YcaoBue:

YcTaHOBUTE COOTBETCTBUE MEKIY M300pAKEHUSIMU CKOIICHUI U UX Ha3BAaHUSMH.

Otser:
Ckorutenue A [Tnesaer (M45)
Ckonuienue b Bbonsmoe ckonenne I'epkyneca (M13)

3a kaxay BepHYI0 mapy — 2 0ajuia

Pewenue.

Ha pucynke A mnpenctaBlieHO, MOXKAIYH, CaMO€ TMOIMYJISIPHOE CPEIU PacCEsHHBIX
3BE3MHBIX CKOTUICHU — ckoruienue [lnesnbr (M45), pacniooskeHHOE B CO3BE3IHUH
Tenbua. Ha pucynke b npencrasieno mapoBoe ckorienue. Cpeau npeacTaBIeHHbIX
BapUaHTOB Jinilb bonbiioe ckorienue I'epkyneca (M13) siBnsercst TakuM 110 CBOEMY

THITY.



YciaoBue:

YCTaHOBUTE COOTBETCTBUE MEXKIY U300PAKEHUSIMU CKOTUICHUN U MX TUTIAMH.

OtBeT:
Cxomienue A PaccessnHO€ cxomieHue
Cxonnenue b [ITapoBoe ckoruieHue

3a ka:kay BepHyIo napy — 2 6aJuia

Pewenue.

OueBUIHO, CKOIJIEHUE A SIBJISIETCS PACCEIHHBIM, MTOCKOJBKY 3BE3/IHBIC CKOTICHUS
pacrpeiesieHbl 0 3BE3IHOMY MO0 XaOTUYHO, HET SIBHO BBIPAKEHHOIO IIEHTpa
ckoruieHusi. CkorieHne b siBisieTcst mapoBbIM, TOCKOJIBKY €ro (opma Onm3ka K
dbopme mapa, uMeeT UYETKO MPOCMATPUBAIOIIMUCS LEHTP, KOHIICHTpAIusi 3BE3]
pacTéT mo Mepe MepeHoca B3MAna OT Mepudepuu CKOIUICHHS K €ro IEHTPY.
OTMeTHM, UYTO CKOIUIGHHSI TPOMEXYTOUHOTO  KjlacCa  XapaKTePU3yIOTCs
CYIIECTBEHHO OOJBITMMH pa3MepaMH U MaccaMmH, 4yeM IIIapoBbIe, UMCIOT Oolee
NpOTSHKEHHOE 3BE3MHOE Tajlo M, KaK MpaBuio, Oonbliee cxatve. KoHIEeHTparuys
3BE3/] U CPEHSAS] MaccoBasi IUIOTHOCTD BEILIECTBA 3/1€Ch CYIIECTBEHHO HUKE, YEM B

apoBbIX cKorieHus1X. Ha qanubix portorpadusx Takue 0ObEKTHI HE TPEICTABICHBI.

YcaoBue:
Kakoe 3BE31HOE CKOIUJIEHME COOTBETCTBYET THITY, MPEACTaBUTEIEH KOTOPOTO

aACTPOHOMBI CETOJIHS YBEPEHHO HAOIIONAIOT B IPYTUX TIAKTUKaX?

Otser:
o Cromienne A v' Ckorutenne b o HeBO3MOKHO ONpenenTh, II0X0

BUAHBI C OOJIBIINX paCCTOHHI/Iﬁ



TouHOe cOBIajgeHNe 0TBeTa — 3 0aJL1a

MakcuMaJabHBIA 0aJ1J1 32 3aganne — 11

Pewenue.

ACTpPOHOMBI B HACTOSIIIIEE BPEMsI HAOIIONAIOT B JPYTUX TAJIAKTUKAX JUIIb IIapOBbIC
3BE3/IHBIC CKOILJICHHUS, TMOCKOJBbKY OHHM cCojep)kKar OoJbIlee KOJIUYECTBO 3BE3,
SIBJISIIOTCSI KOMIIAKTHBIMM, a 3HAYUT, 00JIee IPKUMH, HEXKETH PACCETHHBIC CKOTUICHUS.
Kpome Toro, mrapoBble CKOIUICHHS, KaK IPaBHJIO, HAXOAATCS Ha mepudepusix

raJIakKTHUK, I'TC UX IIPOIIC YBUACTD.



3aganue Ne 3.2

Oo61ee yciioBue:
Jaubl ¢ororpaduu spualiliux MpeacTaBUTeIeH IBYX TUIOB 3BE3IHBIX CKOILJICHUM,

HaOJIrOmaeMbIX B Halllel | ajlakTuke.

YcioBue:

YcTaHOBUTE COOTBETCTBUE MEXKY M300PAKCHHUSIMU CKOTUICHUN U MX Ha3BAaHUSMH.

Otser:
Cxorutenne A [Tnesaer (M45)
Ckoruienue b Bonwmoe ckorienne I'epkyneca (M13)

3a KaKayo BepHy0 napy — 2 6aJjuia

YciaoBue:

YcTaHOBUTE COOTBETCTBUE MEKY M300pAKEHUS MU CKOIUICHUI U UX TUITAMH.

OTBeT:

CxoruteHue A PaccesHHOE CKOIUIEHUE

Ckomenue b [[TapoBoe ckorIeHNE




3a ka:kay BepHyI napy — 2 6aJuia

YciaoBue:

Kakoe 3Bé3I[HO€ CKOIIICHUEC COOTBCTCTBYCT THUITY, IPCACTABUTCIIN KOTOPOTI'O BUIHBI

C OOJIBIINX PACCTOSTHU?

OTtBerT:
o Cxomnenue A v' Ckorutenue b
o HeBo3MOXXHO omnpenennTh, pacCTOSTHUS OT HUX
710 3eMJTI MTEPUOIUYECKH U3MEHSIOTCS
TouHoe coBnajeHne oTBeTa — 3 0ajLIa

MakcuMaJbHBIN 0aJ11 3a 3aganue — 11

Pewenue no ananocuu ¢ 3aoanuem 3.1



3aganmne Ne 4.1

Oo61ee yciioBue:
Jlana cepust ¢ororpaduii 3armeHusi, HaOmonasmerocs ¢ Tepputopun CIIA B

anpene 2024 roma. OHU TOMYyYEHBI C IMOMOINBIO TelecKoNa C (QUIBTPOM,

OCJTAOJISIOIIUM UCXOAHBIM CBeTOBOM MOTOK B 100 ThICSY pa3!

Py
Q0

“reeee

10 11 2 13

YcaoBue:

Kakoe HebOecHoe Ten0 OBIIO 3aTMEBAaEMbIM, a KAKOE€ — 3aTMEBAIOIIUM?

OTBer:

3aTMeBaeMo€e TEIO Comnniie




3arMeBarolee Teio Jlyna

3a kaxay BepHyI0 napy — 2 0asia

Pewenue.

[TockonbKy B mpoliecce ChEMKH UCIOIB30BAIICS (PUIIBTP, OCIAONISIIONIUN NCXOIHbBIN
cBeToBoil moTtok B 100 ThICsSY pa3, OIHO W3 TeJ, YYacCTBYIOIIMX B 3aTMEHHH,
001a/1ano UCKIIOYUTENBbHON SpKOCThI0. O4eBUIHO, 3TUM TeloM Obuto CoiHIle —
caMbIil IpKUil 00bEKT 3eMHOTO HeOocBona. 13 pucynka BuaHo, uro CoiHile ObLIO
3aTMEBAaEMbIM TEJIOM. A 3aTMEBalolIee TeJIO UMEJI0 YIJIOBBIE pa3Mephl,
COTNOCTaBUMbIE C yIIOBbIMU pa3mepamu CosHila. Ha 3eMHOM HEOOCBOIE Takum

TEJIOM SIBIIsIeTCS UG JIyHa. 3HauuT, JIlyHa — 3aTMeBarolee Teo.

YciaoBue:

Kako#t Tun 3aTmenust Habmoaanu aBTopsl hoTorpaduu?

Otser:
o Jlynnoe v’ ConHeuHoe
o HeB03MO0XXHO OTHO3HAYHO ONPENEIUTH

TouHoOe coBIIAIeHNE O0TBETA — 2 0aJL1a

Pewenue.
[Tockonbky 3aTMeBaeMbIM TesioM ObuT0 ColHIIE, a 3aTMeBaroIMM — JIyHa, aBTOPBI

dotorpaduu HaOIIONATN COTHEYHOE 3aTMEHHE.

YciaoBue:

Kakoit By 3aTmMenus HaOmoaanu aBTopsl hotorpaduu?

OTBeT:



o Yacraoe v Ilomnoe o Konbueobpashnoe o
[TomyTeneBoe
o HeB03MOXHO OTHO3HAYHO ONPEIETUTh

TouHOe cOBIajgeHNe 0TBeTa — 2 0ajLjia

Pewenue.
Bun 3armenus onpenensiercs ero HauOombiel dazoil. B vactHoCcTH, Ha Kajape No§
nuck JIyHbI MOJHOCTBIO 3aKpbUl AUCK COHIIA, BUHO JUIIb CBEYCHHUE COJTHEYHOM

KOPOHBI, 3HA4YUT, 3TO OBLIO TTOJTHOE COJIHEYHOE 3aTMCHHE.

YciaoBue:
Kakoe wu3o0paxkeHue TMO3BOJISIET JIydllle BCErO0 PAacCMOTPETh BEPXHUE CJIOU

arMocgepbl OTHOTO U3 Te?

Otser:
olo
203
o4o
506
07V
809
o 10

o12
ol3o0
14 o
15



TouHOE cOBIaJeHNe 0TBeTa — 2 0ajLia

Pewenue.

Kanp Ne§ nmo3BosisieT sydiiie BCEro pacCMOTPETh BEpXHHUE CJIOU (MPEUMYIIECTBEHHO

KopoHy) armocdepsl ComHIa.

YciaoBue:

Onpenenure cpeIHUN MPOMEKYTOK BPEMEHH, YEPE3 KOTOPBIN BBINOJIHSIACH ChbEMKA
3aTMEHHUS, €ClM TNepBbId Kaap Obul chaenadH B 12:39 mo MecTHOMY BpeMeEHH, a

nocaneaauid — B 15:55. OTBer BhIpa3suTe B MUHYTaX, OKPYITIMTE A0 LEJIbIX.

OtBert: 14
TouHoe coBmajgeHmne orpera — 4 dajia

MaxkcuMaJbHBIN 0aJ11 32 3aganue — 15

Pewenue.
Ecnu nepBsiii kaap 6bu1 caenad B 12:39 mo MecTHOMY BpEMEHH, a TIOCIICTHUN — B
15:55, To ob1m1ast mpoAOIHKUTENBHOCTh (poTOChEMKH OblIa paBHa At = 15% 55™ — 12
39" =196".
OueBugHo, Mexay N = 15 kagpamu 66110 N — 1 = 14 BpeMEHHBIX HHTEPBAJIOB.
Torma cpenHuii MPOMEKYTOK BPEMEHHM, 4YE€PE3 KOTOPBIM BBIMOJIHIACH ChEMKA
3aTMEHUS, PaBEH

T=At+(N—-1)=14 mu=n.

3aganme Ne 4.2

OO0uree ycioBue:



Jlana cepusi ¢ororpaduii 3armeHusi, HaOmonasmierocs ¢ Tepputopun CIIA B

okTsi0pe 2023 roma. OHM MOJY4YEHBI C IOMOIIBIO TEJIECKONAa € (QUIBTPOM,

OCJIa0JISIOIIUM UCXOAHBIN cBeTOBOM MOTOK B 100 ThICSY pa3!

YciaoBue:

Kakoe HebGecHoe Tenno ObLI0 3aTMEBAaEMBIM, a KAKOE — 3aTMEBAOIINM?

OTBeT:
3aTMeBaeMo€e TEIO ComnHiie
3aTMeBaroIIee TeJI0 Jlyna

3a kaxay BepHYI0 mapy — 2 dajuia

YciaoBue:

Kaxoii Tun 3aTMeHust HabroaaIu aBTopbl (hoTorpaduu?



OTBeTt:
o JlyHHoe v
ComHeyHoEe

o Heso3moxHO
OJTHO3HAYHO
ONPEACTUTH

TouHoe coBIIaeHNE O0TBETAa — 2 0aJ1j1a

YciaoBue:

Kakoit Buj 3aTMenust HaOmoaanu aBropsl hotorpaduu?

OTtBer:
o YacrtHoe o)
[TonHoe v
Konbrieobpasznoe

o Ilomyrenesoe

o HeBo3MoOXxHO
OHO3HAYHO
OTIPEACIUTh

TouHoe coBIIAIeHNE OTBETA — 2 0aJ11a

YciaoBue:
Kaap ¢ kakumM HOMEpPOM OTBEYaET MOMEHTY, B KOTOPBIA KOJIMYECTBO CBETA,

npumeamee OT 3aTMEBACMOI0 TCJa 3a CAMHUIY BpEMCHHU, OBLJI0 MUHUMAaJIbHBIM ?

OTBeT:
olo

203



o4o0

5

o 607v 8090
10 0o 11 0 12 o
13014015

TouHOe cOBIajgeHNe 0TBeTa — 2 0ajLjia

YciaoBue:

Onpenenute CpeHUN MPOMEKYTOK BPEMEHHU, YEPE3 KOTOPHIN BBHIMOIHSIACH ChEMKA
3aTMEHHUS, €CNi TepBbIA Kajap Obul chenadH B 12:04 mo mMecTHOMY BpeMeHH, a

nocneaHuii — B 14:38. OTBeT BbIpa3suTe B MUHYTaX, OKPYIJIUTE J0 LEJIbIX.

OtBet: 11
TouHoe coBageHue orsera — 4 6a/1a

MaxkcuMaJbHBIN 0aJ11 32 3aganue — 15

Pewenue no ananozuu ¢ 3aoanuem 4.1

3aganue Ne 5.1

Oo61ee yciioBue:

Ha pucynke npexacrasnensl Connie, 3emiss u opouta JlyHsl (6€3 coxpaHeHHs
MmaciTaba) ¢ ykazaHHeM HEKOTOPBIX XapaKTepHBIX TOUeK (0003HaUYEHbI 3arJIaBHBIMU
OykBaMH B KBajpaTax) e€ MoyiokeHuid. Taxke gaHbl u300pakeHus JIyHbI B 3THX
MOJIOKEHUSIX, HAOIONaeMble B TEUEHHUE OTHOTO CHHOAMYECKOTO MECSIa >KUTEIeM

CeBepHOro noJyuapus.



Monoxexusn JyHbl Ha opbuTe

\Ha ConHue «
)- —>

o

Csert or ConHua

YcaoBue:
YcTaHOBUTE COOTBETCTBHE MEXIY TMOJOXKEHUSIMU JIyHBI Ha

n300paxkeHusaMu e€ (as.

OTBer:

Conxuye

opoure

51

1

w| x| o o

2
3
4




o QA | w»n
= | Y ™

3a ka:kayro BepHyro napy — 1 6aJun

Pewenue.

[Tonoxkxenue A JlyHpl Ha cxeme OTBedaeT (aze HOBOJIYHHS, COOTBETCTBYIOIICH
oopazy Ne7. B mnonoxenun b wmoxkem HaOmionate cepn Mosomoi JIyHbl,
COOTBETCTBYIOLUH n300paxkeHuto Nel. B monoxxenuu B JlyHa HaxomuTces B mepBoi
yetBepTu (Ned); B mosjoxkeHuu [' Mbl BUIUM pacCTYIIyIO BBITYKIYIO JyHY (Ne8); B
noniokenuu J| Habmronaercst monunonyHue (NeS); B monoxkenun E mbl Habmonaem
yobiBatolyo BeIykiayto JIlyny (Ne2); B monoxkenun JK Jlyna BugHa ¢ 3emiind B
nocnenuen yerseptH (Ne3). Hakonen, B nonoxkenuu 3 JlyHa BUIHa B BUJE CTApOTO
yOBIBAIOIIETO MECS1a, KOTOPOMY COOTBETCTBYET 00pa3 Ne6. Takum oOpa3zom, umeemM

cnenyromue napsi: (A, 7), (b, 1), (B, 4), (I, 8), (1, 5), (E, 2), (K, 3), (3, 6).

YcaoBue:

Hackonpko nzmensiercs paccrossaue ot JIynsl 10 ConHua npu nepemenieHuu JIyHsl
u3 Touku A B Touky B? Paccrosnue mexny Jlynoit m 3emnéit (pamuyc KpyroBoit
op6uTtsl JIynsr) cuutath paBHbIM 384000 kM. Pacctosinue ot 3emnu o ComHia He

Mensiercs. OTBeT BBIPA3HUTC B KHJIIOMCTpPAX, OKPYIITIUTC 10 HCJIbIX.

OtBeT: 3acunutsiBaeTcs B quanaszone [382000; 386000]
TouHoe coBnajgeHue orBera — 4 0aJ11a

MaxkcuMaJabHBIN 0aJ11 3a 3aganue — 12

Pewenue.



[Tpu nepemeniennu JlyHel u3 Touku A B Touky B paccrosnue ot Jlynsl 1o ConHua
U3MEHSIETCS Ha paauyc KpyroBod opoutsl Jlynsl, T.e. 384000 kM. B kauectBe

UTOTOBOIO OTBETA NMPUHUMAETCS yncio u3 uarepnana [382000; 386000].



5.2

Oo61ee yciioBue:

Ha pucynke npencrarnensl Comrie, 3emius u opouta JlyHsl (6€3 coxpaHEHHS
MaciTada) ¢ ykazaHueM HEKOTOPBIX XapaKTepHBIX TOYeK (0003HAUYEHBI 3arIaBHBIMU
OykBaMu B KBajJparax) e& monokeHuil. Taxke nanel nzodpaxenus JIyHbI B 3THX
MOJIOKEHUAX, HAONIOJAEMbIE€ B TEUYEHUE OIHOIO CHHOIMYECKOTO MecsIa KUTEJIEeM

CeBepHOTro norymapusi.

Monoxexusn JyHbl Ha opbuTe

\Ha ConHue «

o

Cser ot ConHua
Conxue




3amanue Ne

YcaoBue:

YcTaHOBUTE COOTBETCTBUE MCIKIAY ITOJIOKCHHNAMU .HYHI)I Ha

opbuTe 1 n300pakeHusiMu eé das.

OTser:
1 b
2 E
3 XK
4 B
5 A
6 3
7 A
8 r

3a kaxkay BepHy napy — 1 6as

Ycaosue:

Hackonbko nzmensiercs paccrossaue ot JIynsl 10 ConHua npu nepemenieHuu JIyHsl
u3 touku J[ B Touky XK? Paccrosinue mexny JlyHoil u 3emné€il (paanyc KpyroBoi
op6uTtsl JIynsr) cuutath paBHbIM 384000 kM. Pacctosinue ot 3emnu 1o ComHia He

MeHsaeTcsa. OTBeT BBIPA3HUTC B KHJIOMETpPAX, OKPYIIIMUTEC N0 LCIIbIX.

OTBeT: 3acunuTtsiBaeTcs B quanaszone [382000; 386000]
TouyHoe coBnajgeHue oreeTa — 4 0aJ11a

MaxkcuMaJabHBIN 0aJ11 32 3ananue — 12



Pewenue no ananocuu ¢ 3aoaruem 5.1

6.1

YcaoBue:

BBI6€pI/ITC IMPpaBHUIJIBHOC OIIPCACICHUC 3K30IIJIaHCThI:

Otser:

o Hebecnoe HecamocBersieecs Teno, uMewIlee (opmy, OIU3KYI0 K
chepuueckoi, NBUXKYyIleecs IO KpyroBod opobute Bokpyr ConHia u
pacnosioxeHHoe Ha nepudepun COIMHEYHON CUCTEMBbI

o HeOecHoe camocBeTsmieecss Tello, HUMEIOLIEE HENPaBUIbHYIO (opmy,
JIBUKYLIEECS B MEXK3BE3AHOM MPOCTPAHCTBE; HA €ro IOBEPXHOCTH
NEPUOIUYECKU TPOUCXOSAT B3PbIBBI

o HeOecHoe camocBetsimieecss  Teno,  SBISIOLIEECS  PA3HOBUIHOCTHIO
HOPMaJIbHOM 3BE311bl, ABWXKYIIECECS B Halled [amakThke ¢ SKCTPEMAJIBHO
OO0JIBIION CKOPOCTHIO OTHOCUTENBHO €€ IEHTPA; B OylyIIeM OHO 00s3aTelIbHO
IIOKUHET €€ IPEACIbl

v'  HebecHoe HecaMocBeTsAIIeeCsS Teao, uMeromee ¢GopMmy, OIHM3KYI0 K
chepudeckoil, ABMXKyLIEECS MO SJUIMITHYECKOW OpOHUTE BOKPYT 3BE3IbI U
pacnoyioxkeHHoe 3a npeaesnamMu COTHEYHON CUCTEMBI

TouHOe coBajeHue orBeTa — 3 0aJsIa

Pewenue.

[Tox sK30I1aHETON TPAIUIIMOHHO MOHUMAIOT HeOECHOE HecaMOCBeTsIIeecs TeJo,
umeroiiee Gopmy, ONM3KYyI0 K CchEepUUEeCcKOW, ABMXKYLIEECS MO AIUTUNTHYECKOU

OpOUTE BOKPYT 3BE3/IbI U PACIIONOKEHHOE 32 mpezenaMu COTHEYHOW CHCTEMEI.



3amanue Ne

YciaoBue:

Jlansl u3o0paxkenus 3emin u sx301utaneTsl K2-18b ¢ coxpanenuem maciiraba.

Wcnons3ys IUilb TUHEUKY U JaHHBINA PUCYHOK, OTIPEICIIUTE JUAMETP IK30IIAHETHI,
ecnu paauyc 3emun paBeH 6371 kM. OTBET BbIpa3uTE B KUJIOMETPAX, OKPYIIIUTE 10

OCIbIX.

OTtBert: 3acunThiBacTcs B quamna3one [33800; 35800]
Tounoe coBnagenune orBera — 4 6ajia

MakcuMaJbHBIA 0aJ1J1 32 3a1anue — 7

Pewenue.



[To pucyHKy ¢ MOMOIIBIO JUHEWKU u3MepsieM auamerpbl 3emiu (Dg = 52 MMm) u
naHHOU 3K301u1aHeTsl (D, = 142 mm). [lanee cocTaBisieM IPONOPLUIO BUJA!

Dg— 2Rg D

= 2R, = 2Rg (2

{D->2R }=>D, )D@ = 34800

KM.p p

B xayecTBE UTOrOBOTO OTBETA MPUHUMAETCS Yuciao u3 uaTepBaia [33800; 35800].
6.2

YcaoBue:

Br16epute npaBuiibHOE ONPENEICHUE dK30IIIIaHEThI:

OtBer: 0 HebecHoe camocBersiiieecs: TeIO0, UMEIOIIEE HENPAaBUWIBHYIO (opMmy,
JNBIKYIIEECS B  MEX3BE3NHOM IPOCTPAHCTBE; HA €ro  IOBEPXHOCTH
NEPUOINYECKU TTPOUCXOIST B3PHIBHI
o Hebecnoe HecamocBeTsmieecs Teno, wumeroumee (opmy, ONMM3KyI0 K
chepuueckoit, IBUXKYyIleecs IO KpyroBod opobute Bokpyr CoiHila u
pacmnoioxxeHHoe Ha nepudepun CoaTHEUHOU CUCTEMBI

v' HebecHoe HecaMocBeTsAIIeeCs Teao, uMeromee ¢GopMmy, OIHM3KYyI0 K
chepudeckoi, ABMXKyLIEECS MO SJUIMITHYECKOW OpOHUTE BOKPYT 3BE3IbI U
pacnosiokeHHoe 3a npenenaMu COMHEYHOM CUCTEMBI

o HeGecnoe camocBersmieecss Teno, SBISIONIEECS  PA3HOBUIHOCTBHIO
HOPMaJIbHOM 3BE31bl, ABWXKYIIEECS B Halled [amakThke ¢ SKCTPEMAIBHO
OO0JIBIION CKOPOCTHIO OTHOCUTEIBHO €€ LIEHTPA; B OyAyIleM OHO 00s13aTeNIbHO
IIOKUHET €€ IPEACIIbl

TouHoe coBajeHue orpera — 3 0aJjIa

YciaoBue:



3amanue Ne

Jansl n3o0pakenus 3emin 1 skx3oriaHeTsl Gliese 832 ¢ ¢ coxpanenueM Maciiraba.

Gliese 832 ¢

Wcnonb3ys UL JTMHEWKY U TaHHBIA PUCYHOK, OIIPEIETUTE TUaMETpP 3K30IUIAHETHI,
ecau paauyc 3emud paBeH 6371 kM. OTBET BbIpa3uTE B KUJIOMETPAX, OKPYIIIUTE 10

OCIbIX.

OTBeT: 3acunTtbiBaeTcs B quana3zone [21000; 23000]
TouHoe coBnagenune orBera — 4 6ajia

MakcuMaJbHBIA 0aJ1J1 32 3a1anue — 7

Pewenue no ananocuu ¢ 3aoaruem 6.1

7.1

OO0uree ycioBue:



Pa3Mepnl co3Be31Uil MPUHATO XapaKTEPHU30BaTh TEJIECHBIM YIIIOM (WX YTIIOBOU
IJTOIIA/IbI0, aHAJIOTOM JIMHEHHOM 1Tomann). Tak, co3Be3aue bombiioit MenBeauiibl
SBIIIETCSI TPETHUM IO YIJIOBOHM IUIOMIAAM CO3BE3IHMEM HEOOCBONA, €ro BEIUYHHA
coctaBisger 1280 kBampaTHbeiX rpaaycoB. IIpu 3ToM oHO comepxkuT 125 3BE3N,

BUJIMMBIX HEBOOPYKEHHBIM IJIA30M.
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YciaoBue:
OnpeneauTe CPEIHIOK IOBEPXHOCTHYIO  KOHIIEHTPAIMIO 3BE3M, BHJIUMBIX

HEBOOPYKEHHBIM IJIa30M B 3TOM CO3Be31uU. OTBET BBIPA3UTE B KOJUUYESCTBE 3BE3
Ha KBaJIPATHBIN TPayC, OKPYTIIUTE IO THICSYHBIX.
Ilpumeuanue. Cpeonell NOBEPXHOCMHOU KOHYeHmMpayuel 38¢30 HA3blAeMC s

OMHOUleHUEe KOIUYecCmsed 36€30 K MelecCHOMY Y2y Y4acmKka Heboc8o0a, KOmopulil

OHU 3dHUMAarom.

OTtBert: 3acunuthiBaeTcs B auanazone [0.093; 0.103]

TouHoe coBmajgeHune orgera — 4 dajia



3amanue Ne

Pewenue.

CornacHo OIpeeeHUI0, CPEAHIO MOBEPXHOCTHYIO KOHIIEGHTPALIMIO 3BE3] MOXKHO
OTIPECIUTH 10 hopMyJIe:
Ns 125 3Bé3ga () 1280 kB.rpag

ns=__ == (0.098 3B€3x/KB. rpaj, (D
31ech Ny = 125 — Koam4ecTBO 3BE3]1, BUANMBIX HEBOOPYKEHHBIM I71a30M B JAHHOM

co3Be3nuu; Q = 1280 kB. rpaa. — TelecHbId yrona (ymioBas IUIOIIAb),
COOTBETCTBYIOIIMIA JAHHOMY CO3BE3[UI0. B KauecTBe OTBETa Ha IMEPBBIM BOIPOC

3a7a4i NpUHUMAaeTCs 3HadyeHne u3 uareppaia [0.093; 0.103].

YciaoBue:
CKobKO (B CpeTHEM) TaKUX 3BE3/] TOMECTUTCS B OJHOM Kajpe (oTroariapara, €Ciu

ero mnoiie 3peHusi paBHo 250 KBagpaTHbIM rpagycam?

OTBeT: 3acUnuTHIBACTCS B AUana3one [23; 26]
TouHOe cOBIAIeHNE OTBETA — 5 0aJ1710B

MakcuMaJbHBIA 0aJ1J1 32 3a1anue — 9

Pewenue.
CpenHee KOIMYECTBO 3BE3J1, BUIAMMBIX HEBOOPYKEHHBIM ITIa30M, KOTOPBIE CMOTYT
MIOMECTUTHLCS B OJHOM Kajpe (oToarnmapara npu yCiIoOBUHU, YTO €r0 MOJIe 3pEHU —
Qob = 250 KkBaApaTHBIX TPALyCOB, MOKHO 3aIIMCATh TaK

N7s% = [ns - Qob] = 24 3Be3/bl, (2)
371eCh KBaJpaTHBIMU CKOOKaMH yKa3aHa oreparus B3sTUs 11es10il yactu. B kauecTse

OTBETA Ha BTOPOM BOIMPOC 3a1a4u IPUHUMAETCS 3HAY€HHE U3 MHTepBaia [23; 26]



7.2

Oo61ee yciioBue:

Pasmepsl co3Be3nuii NPUHATO XapaKTEpHU30BaTh TEJIECHBIM YIIIOM (MM YITIOBOM

TIJIOIIA/IbIO, aHAJIOTOM JIMHEeWHOW Tuomanu). Tak, co3esaue Maoit MenBeauIisl

SBIISIETCA 56-M 110 YFHOBOﬁ miomaan CO3BC3IHUCM HC6OCBOI[3, Cro BCINMYHHA

cocTaBisieT 256 KBagparHbIX rpaaycoB. lIpu 3TomM OHO comepkuT 25 3BE3N,

BUIMMBIX HCBOOpy}KéHHBIM IJ1a30M.

o
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\.X

N . . . .
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YcaoBue:

Onpenenure CpeIHIO MMOBEPXHOCTHYIO  KOHILEHTPAIUIO

3BE3]I,

BHUJINMBIX

HEBOOPYKEHHBIM TJIa30M, B 3TOM c03Be3AuH. OTBET BhIPA3UTE B KOJUYECTBE 3BE3]

Ha KBaJpaTHBINA rPaaycC, OKPYITIUTE 0 THICSYHBIX.



3amanue Ne

Ilpumeuanue. Cpeoneil nosepxHOCMHOU KOHYeHmMpayueu 368¢30 HA3bIBAEMCsl
OMHOUEHUEe KOIUYeCmea 36€30 K melecCHOMY Yely Y4acmKa Heboc8o0d, KOmopbiil

OHU 3AaHUMAoNI.

OTtBeT: 3acunuTtbiBaeTcs B quamna3zone [0.093; 0.103]

TouHoe coBmajgeHne orpera — 4 dajia

YciaoBue:
CKobKO (B Cpe/THEM ) TaKUX 3BE3]] IOMECTUTCS B OJHOM Kajpe oTroarnmapara, €Ciiu

ero mnoie 3peHust paBHo 150 kBagpaTHbIM rpagycam?

OtBeT: 3acunTtbiBacTcs B quana3one [13; 15]
TouHoe coBajieHHe 0OTBeTa — 5 0aJ1J10B

MakcuMaJbHBIN 0aJ11 32 3aganue — 9

Pewenue no ananocuu ¢ 3aoaruem 7.1



8.1

YcaoBue:
Bce HeGecHble Tena COBEPIIAIOT CBOM CYTOUHBIE JBHXKCHHUSA IO OKPY>KHOCTSIM
(CYyTOUHBIM IMapasiiessiM) BOKPYT MoJtoca Myupa, B ToM unciie u [lonspHas 3Be3na.

YmioBo# paanyc €€ CyTOUHOM Mapaijienu paBeH 44’

Onpenenure JIMHY AYTA OKPYXKHOCTH, KOTOpyro llonsipHas 3Be3ma OMNKCHIBAET,
CoBepIIIasi OJIMH MOJHBIM 000POT BOKPYT Mostoca Mupa. OTBET BbIPA3UTE B YITIOBBIX

MHHYTAaX, OKPYTJIMUTE 10 LEIbIX.

Ilpumeuanue: sam modicem okazamucs noAe3HOU Gopmyna 0is ONUHbL OKPYHCHOCIU
L:

L = 27R, tne R — panunyc okpyxxHoctu; w = 3.14.

OTtBeT: 3acunuTthiBaeTcs B quanaszone [270; 280]



3amanue Ne

TouHOeE cCOBIaJeHNE 0TBETAa — 5 0aJ1JI0B
Pewenue.

C ucnonp3zoBanrueM (opMysIbl BRITOTHUM PAcU€T JUTMHBI CyTOYHOU Mmapajuiend. B
utore noiydaeM L = 276'. B kadecTBe OTBeTa Ha NEPBBIA BOMPOC 3a/a4U

MPUHUMAETCS 3HaueHue u3 uurepnaia [270; 280].

Ycaosue:
3a Kakoe BpeMsl 3Ta 3BE€3[la COBEPILIAET OJUH MOJHBIN 000poT? OTBET BhIpA3UTE B

Jacax, OKpYIJIMTC 10 LCIIbIX.

OtBerT: 24
TouHoe coBIIaeHNE O0TBETAa — 3 0aJL1a

MakcuMaJbHBIA 0aJ1J1 32 3a1anue — 8

Pewenue.
OnuH TOIHEBIN oboport 3Be3aa COBEpIIIAECT 3a 1 3BE3IHEIE
CYTKH, MPOJIOJKUTEIBLHOCTh KOTOPBIX COCTABIISIET MPUOIU3ZUTENBHO 24 Yaca.

8.2

YcaoBue:

Bce HebGecHble Tena COBEPIIAIOT CBOM CYTOUHBIE JBUXKEHHUS IO OKPY>XHOCTSIM
(CYyTOUHBIM TapajuIeisiM) BOKPYT MOJt0ca MUpa, B TOM yucie u MuipayH — ofHa u3
OTHOCHUTENIBHO SIPKUX U OJIM3KUX K MOJIIOCY 3BE3] co3Be3nust Manas Measeauna.

VYrioBoit paanyc €€ cyTouHou napasuienu paBeH 205,



Onpenenure UIMHY IyTd OKPYKHOCTH, KOTOPY0 MHMIIByH ONMCHIBAET, coOBEpIIas
OZIMH TOJIHBIM 000POT BOKPYT Mojtoca Mupa. OTBET BbIpa3UTe B YITIOBBIX MUHYTAaX,

OKPYTJIUTE JIO0 EIbIX.

Ilpumeuanue: sam modicem okazamucs NOAE3HOU Popmyna 0is ONUHbL OKPYHCHOCIU
L:

L = 27R, tne R — pannyc okpyxHoctu; = 3.14.

OTtBerT: 3acunThiBacTCs B quamna3one [1283; 1293]

TouHOe COBIAJeHNE 0TBETAa — 5 0aJ/JI0B

Ycaosue:
3a kakoe BpeMsl 3Ta 3Be€3/la COBEpIAET OJWH MOJHBIN 000poT? OTBET BHIpAa3UTE B

Jacax, OKpYIJIMTC 10 ICIIbIX.



3amanue Ne

OTtBer: 24
TouHOe coBIajgeHNe 0TBeTa — 3 0aJL1a

MakcuMaJIbHBIA 0aJ1J1 32 3a1anue — 8

Pewenue no ananocuu ¢ 3aoaruem 8.1



