MyHunumaabHbIA 3TaIl 2024
Bcepoccuiickoit omuMImaabl NIIKOJbHUKOB

14
II0 aCTPOHOMMUN
HOAOP4A
JleanmHrpaackass odjacThb
9 xaacc
1. Foe — eamnnma osHeprum, pasHag 10**  koyseit, wmcmosb3yromascs

JUIT U3MepeHHsT OOJIBIINX KOJUYECTB SHEPIUM, BbIJICJISIONIEHCs IPH B3PhIBaX
CBEPXHOBBIX U TraMMa-BCIlleckax. 3a CKoJIbKO JjieT CoJiHIle BBICBETUT TaKYIo
SHEPIHIO, eC/IN 3a CeKyHIy oHo maaydaer 4 - 1020 royieit?

2. Paccrosinme 10 acTeponjia B COeJUHEHNHN OKAa3aJI0Ch BTPOE OOJIbIIle PACCTOSHUS
JI0 Hero B nporuBocTosinun. OupejennTe pajguyc OpOUTHI aCTePOuja, CUUTAs
€ee KPYroBoil 1 HaXOJAIIEHC s B IIJIOCKOCTH SKJIUITUKIN.

3. Tpyba 26-m0itmoBoro Teyreckona-pedpakropa Ilyikosckoii obcepBaTopun nMeeT
quimay 10.4 MeTpa 1 BpalliaeTcsi BOKPYT OCH, HPOXOJisIeil uepe3 eHTp TPYyObl.
Bo Bpemst nab/mroieHnii HEKOTOPOii 3Be3/1bI TEJIECKOIl IIOBOPAYNBALTCS TaK, UTOODI
OH BCe BpeMs OCTaBaJiCsi HaBEJIEHHBIM Ha 9Ty 3Be3jy. KakumMu BO BpeMsi
HAO/IIOIeHNT  Oy/IlyT MUHUMAJIHHO BO3MOXKHASI U MAKCHMAJILHO BO3MOXKHASI
CKOPOCTH JIBU2KEHIS KOHIIA TPYObI TeJIeCKOIa OTHOCUTEIHLHO OCH?

4. Pajnyc Beresnbreiize cocrasisier okosio 800 pajamycos CoJiHila, a paccTOsSHIE
1o Hee — 170 nk. Ouennre HAOJIOJaeMbII yIJI0BOI nraMerp Beresbreiize.

5. Hexoropas 3Be3ma nmMesia BunMyio 3se3nnyio Beamanny 47, Yepes HeCKOIHKO
MUJITHOHOB JIET Ha MpPAMOl MeXKJIy 3Be3JIoff W HabJIojaTe/IeM  0Ka3a/loCh
IJIOTHOE Ta30IbLIeBOe 00JIAKO, M3-3a 9ero K HaOJIOMATeN 0 CTaja MPUXOIUTh
qurib  1/100 mpeskHero u3jydeHusi OT 3Be37bl. 1IpenoyioxKus, 9TO TJa3
HaOTIO/TaTe /sl YCTPOEH TaK YKe, KaK U 4eJIOBeYecKuil, orpejiennre, OymaeT Jin
3Be3/1a JOCTYIIHA JIJIs1 HAOJIIOAeHns] HEBOOPYKEHHDBIM TJIa30M.
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MyHunuiaJJbHbI 3TaI
Bcepoccuiickoit oamMnmuaabl ITKOJIbHIKOB

2024

10 aCTPOHOMUU 14
Jlenmarpajckasa ob6JacThb HOsIOpst
9 xaacc

MaxkcumanbHBIN 0as11 3a BCio pabory paseH 40

1. Foe — emununa sneprunm, pasaag 10%* mkoyieif, ncnonbsyiomasca g U3MepeHns OOJIbIIIX
KOJIMYECTB SHEPI'UH, BBIJIEJIAIONIECA TPU B3PhIBAX CBEPXHOBBIX U FAMMAa-BCILJIECKAX. 38 CKOJIHLKO
ner CoJHIle BHICBETUT TaKylo SHEPIHIO, eC/Id 33 CeKyHy oHo uzaydaeT 4 - 10%° mxoyieit?

Pemtenne (8 6asioB):

OupesiesinM, CKOJIBKO CeKyH/I TOTpeOyeTcs Ha W3/IydeHne TAKOIO KOJIMIeCTBA SHEPIUN:
10"

~4-10%

,Z[aﬂee BbIIUCJ/IUM KOJIMYECTBO CEKYH/I B I'OAY

T =25-10"¢.

N =365.24-24-60-60 ~ 3.2-10"c.
Torna TpebyeMoe KOJUIECTBO JIET COCTABUT

2.5-10'7
3.2.107

3amMeTnM, 9TO 3TO BpeMsi IPUMEPHO BJiBoe OOJIbIe cOBpeMeHHOro Bo3pacTta CoJHIIA.

~8-10°.

KOMMeHTapI/II/I K OIl€HUBaHWUIO:

Boerauciienne pesynbrara B ceKyHIax — 3 Oasiia. 3HAHME WM BBIYUCICHHUE YHUCJIA CEKYH/I
B rojy — 3 Oasuta. Borancienue nrorosoro orsera — 2 daJuia.

2. Paccrosame 10 acrepoujia B COEJIMHEHUU OKAa3aJIoCh BTpoe OOJIbIle pPAaCCTOAHUS IO HEro
B 1potuBocrosiuuu. Omupegenure pajuyc OpOUTHI acTepoujia, CUYUTadg ee KpPyroBoit
U HAXOJIAIIENCA B MJIOCKOCTH SKJIUITUKH.

Pemenne (8 6asioB):

IIporuBocrosinem HasbiBaeTcs KoHdurypamus, xorga CosHile M 00bEKT HaXOJATCS
B JIHAMETPAJIbHO IMPOTUBOIOJIOXKHBIX HAIPaBICHUSIX OT 3emin. Paccrosinue 10 actepounjia
B IIPOTUBOCTOSAHUU COCTaBJIACT d; = G — Qg, TJE 4 — PAJUYC OPOUTHI acTepoujia, a Gg —
pajIyc opouThl 3eMJIn.

COG,ZLI/IHGHI/IG - KOHCbHpraHI/IH, 1Ipu KOTOpOfI HallpaBJIEHUA Ha COHHHC 1 Ha O6'beKT
JId 3€eMHOI'O Ha6J_HO,U,aTe.Hﬂ COBIIaJIaIOT. PaCCTOﬂHHe J0 acTepon/da B COCJUMHEHUU COCTaBJIACT
d2 = Qa + a,@.

Torma
SZM, 3a —3ag =a+ag, a=2ag.
a — Qg
Nroro pamuyc opouThl paBeH 2 a.e.
KomMeHTapuu K OolleHUBaHUIO:

drHoe onmcanue (MM HEFBHOE MPABUJIbHOE HCIOJIL30BaHUE) KOHMUTYDAIMHA B COEJIUHEHUN
U IIPOTUBOCTOAHUU — 1 A/l 3a KaxkKJ0e. 3aliuch BbIPAXKEHUH JI/Isi pacCTOAHUI — 110 2 Oasuia
3a Kaxkjo0e. BoIuncienne nToroBoro oreera — 2 6aJuia.
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3. Tpyba 26-moitmoBoro Teseckona-pedpaxTopa IlynkoBckoit obcepBaTOpUU HUMeET JJINHY
10.4 meTpa u BpaIaeTcs BOKPYT OCH, ITPOXO/IAIeil uepes3 1eHTp TpyObl. Bo Bpemst Hab/mto1eHmit
HEKOTOPOIT 3BE3/Ibl TEJIECKOII IIOBOPAYNBAETCSI TaK, YTOOBI OH BCe BpEMsi OCTaBaJICsS HaBEIEHHBIM
Ha 3Ty 3Be3/1y. Kakumu Bo BpeMs HaOJII0/IeHni Oy 1yT MUHUMAJILHO BO3MOYKHAs U MaKCHMAJILHO
BO3MOXKHasI CKOPOCTH JIBUKEHUsT KOHIIA TPYObI TEJIECKOIIa OTHOCUTEILHO OCHU?

Pernrenue (8 6as110B):

Teneckon Jo/KeH BpAaIAThCd TaK, YTOOBI OCTaBATbCS HEIMOJBUYKHBIM OTHOCHTETHLHO 3BE3/,
T.e. €ro BpallleHue JOJKHO KOMIIEHCUDOBATH Bpalienue 3emun. [Ipw sToM MuHUMAILHOIM
BO3MOKHO# CKOPOCTBIO, OYEBUJHO, OyJeT HyjeBas — €eCJAU TeJeCKOIl HaBEJIEeH TOYHO
HA CEBEpPHBIN IIOJIIOC MHpa, & MAKCUMAaJbHOW — CKOPOCTb, KOTOpas moTpedyercs
IIpy HAOJTIOJIEHNN 3Be3/IbI Ha HeOecHOM SKBaTope. B rocseinem cirydae KoHer, TpyObl TeIeCKOITa,
JIBIZKETCsI 110 OKPY2KHOCTH pajmycom R = 5.2 M (1mo/ioBUHA JIHHBL TPYOBI) U COBEPIIAET OJMH
o6opoT 3a cyTKu (6oJiee TOYHO — 3a 3BE3JHbIE CyTKU, IPUMEPHO 3a 23 daca 56 MUHYT, OJJHAKO
Da3HUIEH MeXKJIy COJIHEYHBIMU W 3BE3JHBIMU CYTKAME IIPU PEIIEHUN MOYKHO TpeHeOpedb).
CireioBaTesIbHO, CKOPOCTD JIBUKEHUST KOHIA TPYObI coctapisier 2R /T = 2-3.1-5.2 ~ 32 meTpa
B CyTKH, T.e. IpuMepHO 1.3 M/9ac win 2.2 ¢M B MUHYTY.

KOMMeHTapI/II/I K OII€HNBaAaHUNIO:

BeiBogr 0 TOM, WTO BpallieHHe TeIecKona — KOMIIEHCAIMS BPAIEHUS 3EMJIA, OIEHUBACTCS
3 Gasmamu (9TH GaJUTbl BBICTABIISIIOTCSI M B TOM CJIydae, eCIi BBIBOJ, SIBHO He chOPMYTMPOBaH,
HO HUCIHOJIb3YeTcs B JlajibHeliniem perterun). [loHnManne TOro, 9ro MakCHMMaJbHasi CKOPOCTD
OyJleT JOCTUTHYTA [pH HAOJIIOIEHUN 3Be3/bl Ha HeOecHOM 3KBaTope ((bOPMYTHPOBKH MOTYT
OBITH PA3HBIMU: YYACTHUK MOYKET, HAIIPUMED, HAIUCATh, YTO MAKCUMAJIbHAA YyTJIOBasg CKOPOCTH
BpaIlleHIs paBHA YIJIOBOI CKOPOCTH BpalleHus 3emin) — 2 GaJuia. Boranciienne MakcnMa bHOI
ckopoct — 2 Gamra (mpu apudmerndeckux ommbOkax — 1 06aJsii), yTBEpXKJeHWe, 9UTO
MUHUMaJbHAs CKOPOCTh paBHa HY/II0 — 1 6as.

4. Pagnyc Berenbreiize cocrapisier okosio 800 pagmycos CoutHIla, a paccrosaue 110 Hee — 170 kK.
Ornennre HAOTIOMAEMBI yII0BO# quamMerp beresbreiize.

Pemenne (8 6asioB):

UsgectHo, uTo BHanMbIii yriaosoit juamerp Coutana cocrasiser npumepto 30 (Ha camoM Jesie
HemHuoro Gosbiie), sto 30 x 60”7 = 1800” ~ 2 - 103 yrJIoBBIX CeKyHJ, a HaOJIOJaeM Mbl
CoJiHIle ¢ pacCcTOsiHUA, PABHOTO 1 acTPOHOMHUYECKOW eauHuIe. B oJHOM Mapceke MpUMEpPHO
2 - 10° acTpOHOMHUYECKUX eIMHHUII, CIeJ0BATEIbLHO, yrioBble pasMepbl CoJHIA ¢ PacCTOSHUS
170 1K JIO/KHBI OBLIM OBITH MeHbIIe B 2 - 10° X 170 pas. Omnako Beresbreiize B 800 pas
6osibiie CoJtHIIa, 3a cYeT 9TOro yrioBoil anamerp Berenbreiize nomked 66T B 800 pas OoJbIme
yryioBoro juamerpa CosTHIIa Ha TOM YK€ PaCCTOSTHUN.

Wroro mosy4daem, 9To yrioBoii fuameTp bBeresbreiise B yIIOBBIX CEKYHIaX PaBeH

800
— 3 ~
g=2-10 3105170 ~ 0".05.

KOMMeHTapI/II/I K OIl€HNBaHWUIO:

3HaHMe WIN OIleHKa peabHOro yryoBoro auamerpa CosHia — 2 6ajia. 3HaHHE COOTHOIIEHUS
MEXKJIy IapCceKaMd U aCTPOHOMHYECKUMU eJIuHuIaMu — 2 Oajia. «BykBeHHOE» BbIparkKeHHe
JUIsi oTBeTa (MM TPABUJIBHBINA II€PEXOj Cpady K BBIYMCIEHHWIO pe3yibrata) — 2 OaJuia.
[IpaBuibHBII YnC/IEHHBI OTBEeT — 2 OaJuia.

5. Hekoropas 3Be3jia mMesia BHAUMYIO 3Be3/HYIO Bequmunny 4™. Uepe3 HECKOJIBKO MUJLIMOHOB
JIET Ha TPAMOM MeXK/Iy 3Be3JIoi M HaOJIIoJaTe/IeM OKa3aJoCh IJIOTHOE Ta30IbLIeBOe O0JIAKO,
U3-3a 9ero K HabJI0IaTes o cTaja IpuxoauTh Juiib 1/100 mpeKHero usJiydeHus OT 3Be3/IbI.
[IpeamnosiokuB, 9T0 a3 HaOIIOAATES YCTPOEH TaK »Ke, KaK M YeJOBEUYECKUil, OIpeje/nTe,
OyzeT Jin 3Be3/1a JOCTYIIHA I HAOJIIOIEHIST HEBOOPYKEHHBIM TJIa30M.
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Pemntenne (8 6as10B):

3Be3ja crasia BoiNIsgAeTh ciabee B 100 pas. Ywmenbinenne Ojiecka B 100 pa3 cooTBeTCTByET
YBEJIMYEHUIO 3BE3/IHOI BeJWYMHBI HA 5™, TOrjia 3Be37a Oy/JeT MMETh BUJIUMYIO 3BE3/IHYIO
BEJTNINHY

m = mg + 5=9".

YeJjioBevecKuii 1y1a3 BUAUT 3Be3bI 10 5™ +— 6™, TO ecTh IIePBOHAYAJIHLHO HE OYEHb 3aMeTHAad
3Be3/1a CTaJia U3-3a MOIVIOMIEHUS CBeTa COBCEM HEeJIOCTYIIHOM i HabJIIoeHusT Oe3 TeJiecKola.

KOMMeHTapI/II/I K Oll€eHNBaHWUIO:

[Tonumanwue Toro, aro 6Jjeck 3Be31bl ociabuer B 100 pas, onennBaercs 2 basamu. [lornmanue
TOrO, 9TO IIPUA STOM ee 3Be3/IHasl BeJUInHa yBeaIuduTcs Ha "™, croutT 2 OaJuta. Beraumcienue
HOBOIl BUJIMMOI 3Be3JHOI BeauunHbl — 1 Oaji1. 3HaHWE TOTO, YTO HEBOOPYKEHHOMY IJIasy
JIOCTYTHBI 3Be3/1bI 6 BeJIUYIUHBI, CTOUT 2 Oauta. 3a (GOpMYyINPOBKY OKOHYATETLHOTO OTBETA
BbIcTaBJIgeTcd emie 1 daJl.
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