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3agauMTe MosKeTe a peliaBaTe cCaMH B KbUIW, HJIH Aa TH 00ChkKIATe CbC ChbyYeHMIH U
npusiTeJin. 3a pelIaBaHETO HA HAKOU OT THX IIe CA BH HY:KHM YHCJIE€HH JaHHU, KOUTO He ca
nagenu B yciaoBusita. llle Bu moTpsidBaT 3HAHHUS, KOUTO He ce y4yaT B YYWJIHIIE, WU NBK LI
cpelHeTe AyMH, YHeTO 3HAYeHUe Moske OM He 3HaeTe. [loTbpceTe HeoOxoquMaTa HHGOpMALUs B
KHHUTH, y9eOHnu, UaTepHeT. O0BpHETE Ce 32 MOMOL KbM BalllUTe YYUTEJIN.

Ho Bce nak nmaiite npenBua: [lucmenu padoTu ¢ Heau macau OT TEKCT, KONUPAHU OT
HuTepHer, npenucanu OYyKBaJHO OT KHUIM WM NOBTAPSILIU Ce € APYrH NHUCMeHH padoTH, Le
obaat anyjaupanu! Ilucmenute padoTu TpsiéBa Aa ca MOATOTBEHU CAMOCTOATENHO. B TAX Beuuko
NMPOYEeTEeHO U HAY4YeHO TPSIOBA 1a 00SICHUTE C BAIIIM OPUTHHAJTHUA MMCJIH.

OosicusiBaiiTe BalmuTe pemeHus!

1 3agauya. Mapcuancka mucusi. Bue otroBapsite 3a mpoeKTUPAHETO U MOCTPOSIBAHETO
Ha u3crenoBaresncka 6asza Ha Mapc. KocMoHaBTHTE Tam 1ie ce HYXAasiT OT MaKCUMAaJIHO Obp3a
BpB3Ka cbe 3emsaTa. CUrHaAIUTE 1Ie ce MpeaaBaT ype3 MNOCPEAHUYECTBOTO HA €AUH WM IOBEYe
OT KOMYHUKIIMOHHUTE CI'bTHUIIM, YCTAHOBEHU IIPEJIBAPUTENIHO B opOUTH 0KoJI0 Mapc. bazara
He TpsAOBa Ja € W30JupaHa OT MpsKa BPb3Ka ChC 3eMsTa, IOpU KOraTo € OT OHa3W CTpaHa Ha
Mapc, K0osiTO HAMa IpsiKa BUAMMOCT C HalllaTa IJIaHeTa.

e A) C kakbB MUHUMAJIEH OpOil CI'BTHUIIM TOBA MOKe J1a ce ochiecTBu? Kaksu TpsOBa
na ca TexHute opobutu? OnuiieTe Ka4eCTBEHO KakK Il ¢ OCHIIEeCTBABA OKPUTHUETO U B KaKBa
o0acT oT moBbpXHOCTTA HA Mapc TpsiOBa 1a ce Hamupa 6a3ara.

e b) /la cu mpexacraBum, 4e B JaJ€YHOTO ObJEIle MMa 36MHU KOJOHUHM MO IfsulaTa
noBbpxHOCcT Ha Mapc. KomyHukanusta oOxBalmia BCUYKH KOJIOHUU U CE€ OCBIIECTBSBA Ype3
CUCTeMa OT CHBTHHMLIM Ha Mapc, KOUTO ce JABMXKAT 10 KPbIOBH OPOUTH C €IHAKU PATUYCH.
KakbB € MUHUMQJIHUAT HEOOXOAUM OpOoii CTBTHUIIM B TakaBa cuctema?

2 3agava. IIpscTenn okomo 3emsaTa. Miaa y4acTHUK B aCTPOHOMMUYECKA €KCIIEIULINS
3acnuBa 1o BpeMe Ha HaOII0JEHUITa U ChHYBA Uy/I€H ChH. 3eMATa € MpUI00uIa NpbCTeHU. Te
ca TOYHO KaTro npbcTeHuTe Ha CaTypH, camMO pa3MEpUTE UM Ca YMAJIEHHM IPOIOPLUOHAIHO,
cboOpa3Ho ¢ pasmepute Ha 3emsra. Ciex karo ce cpOyXkaa, MIAIUAT aCTPOHOM HaMmupa
nojaxoxasma cHuMka Ha CaTypH M IpaBU BBpPXY Hesl HEOOXOIMMHUTE HM3MEpBaHMs, 3a Ja
OTIpE/IeIU 1aJIi BCUYKO B HETOBUS ChH € OMJIO B CbOTBETCTBUE C TOBA YCJIOBHE.

e A) Kak Ouxa ce BIKIanu NPbCTEHUTE Ha 3eMATa OT ekBaTtopa? A OT MACTOTO, KbJETO
BHE XKUBEETE?

e b) B kakBu o6sactu ot 3eMsTa NpbCTEHUTE U300110 HAMA a ce BUXKAAT?

e B) Jlo xakBa MakcuMaiHa reorpadcka IMpHUHA Ha CEBEp U Ha 10T OM ce MmpocTupasia
CSIHKaTa Ha NPBbCTEHUTE BbPXY 36MHATa IOBbPXHOCT?

e [') KakBo Ouxme Habm01aBalid, ako c€ HaMHUpaMe B CSHKaTa Ha MPbCTeHUTE?

e JI) Kora Haii-no6pe 6uxme BHKaldH CIHKaTa Ha 3eMsTa BbpPXY NPBbCTEHUTE?

e FE) Kak mnpbcreHuTe Ouxa ce OTpa3swid Ha YCIOBUATAa 32 acCTPOHOMMYECKU
HaOmoaeHus ot 3emsTa?

Orpanunyere npbcrenuTe Ha CaTypH 10 npbeTeH F.

3 3apaya. [Ipeckongepenuus. CKopo ciel 3aBpbIIaHETO cH OT JIyHaTa, KOCMOHABTUTE
Huiin Apmcrponr, Enynn Onapun u Maiikben Konuns ot ekunaxa Ha kopada Anosno 11 gasat



npeckoHepennus. Ha Hes Te pa3ka3BaT JI00ONMUTHU JAETalaM OT 3HAMEHHUTOTO CH
mpTemecTsre. [Ipeacrapsime BU HSIKOH OT TSX, a BUE IIe TPSAOBa J1a TH 0OSCHUTE.

e A) KocMoHaBTHTE M3MUTBAT W3BECTHH 3aTPyIHEHUS IpPU MA3eHETO Ha PaBHOBECHE,
KOTraTo XOJAT IO JyHHATa MOBBPXHOCT, a ChUIO KOTaTo TpsAOBa Jla ONMpPENeNaT BepTHUKaIHATA
MOCOKa P YCTAaHOBSIBAaHE Ha HAyyHATa amaparypa U aMepUKaHCKOTO 3HaMe.

e b) Ha Jlynara XOpH30HTBT U3IJICXK/1a H3HEHABAIIO OJU3BK.

e B) HebGero mo Bpeme Ha JyHHHs JIeH € 4epHO, HO ApMcTpoHT W OJApuH HE CH
CIIOMHST J]a ca BHXKAAJU 3BE3/IUTE.

e I') Ilo Bpeme Ha monera oT 3emara KbM JlyHaTa KOCMOHAaBTHTE ca MONAJHAIA B
JIyHHaTa CSHKA U ca BUJIETH ITBJIHO CIbHYEBO 3aTbMHEHHE. CbHUEBATa KOPOHA C€ € BUXKIAIa
B pajuyc oT 7-8 JIyHHU AMAMEThpa, a HAa ThMHATa cTpaHa Ha JlyHaTta Te ca pa3nu4aBajid MHOTO
JIETalJIA OT JTyHHATa ITOBBPXHOCT.

4 3agava. [loser kbM Homra. Makana (¢ = 0.0° N, A =51.1° W) e rpaa B bpasuius Ha
YCTHETO Ha peka AMa3oHKa. ToBa € eIMH OT IpaJioBeTe, Ipe3 KOUTO MUHABA 3eMHHUSAT €KBATOP.
B neHs Ha nATHOTO CchbHIECTOCHE 22 1OHW Npu m3rpeBa Ha CITBHIETO TPH PEAKTHBHH
caMmoJjieTa TpbhIrBaT OT Makama B TPpH pa3Id4HH IMOCOKH. EJMMHUAT caMoJieT ce JBHXKH Ha IOT,
BTOPHSAT — HA U3TOK, a TPETUAT — Ha 3anaa. Ckopoctra Ha camoierute ¢ 1230 km/h.

e Crej KOJKO 4Yaca 3a BCEKH €IMH OT CAMOJIETHUTE III€ HACTHIIN HOIIL?

e KakBu me Obaar reorpad)CKMTEe KOOPAMHATH Ha CaMOJICTAUTE B MOMCHTAa Ha
HACTBIIBaHE Ha HoOIITA?

He B3emaiite npensu pedpakiuara 1 BACOYMHATA, HA KOSITO JICTAT CAMOJICTHTE.

S 3agaya. Kocmmuuyecku nupard. Bue cre IUIGHEHM OT KOCMHYECKM IIUpaTH.
[TupaTckusT 3B€370J1€T CBOOOAHO CE€ pee B MEX1y3BE3JHOTO MPOCTPAHCTBO. BeaHbxk, 10KaTo
MUPATUTE CH TMOACTAT MATBK JHAMaHTeH acCTePOU/I, BHE YCIISBATE JIa OTBJIEYETE COOCTBEHUS CH
KOCMHMYECKH Kopab U Ja 3azeiicTBaTe HeroBute apurarenu. Cien Bpeme t1 Bue pasOupare, ue
T€ ca Y3HaJIM 3a BaleTo OSTCTBO W CTapTHpAT OT 3BE3JI0JIETa ¢ MAIBK KOpad mpecieasad. B
TO3UM MOMEHT BH€ M3KJIIOUBATE JIBUTATENINTE, 3a Jla HE BHXKJAT MUPATUTE CBETELIMTE PAKETHU
ctpyu. Bamara ckopoct toraBa e¢ 90 000 wm/uac. IlpenBumeHusiT 3amac OT TOPUBO Ha
MUPATCKUsSl TpeciiefiBady ce M3pa3xojBa 3a BpeMe I , mpU KOETO TOH ce € YCKOpHI A0
99 000 km/4yac u netu cien Bac. TOYHO Npeay MUPATUTE Aa B HACTUTHAT, KOPAOBT BU JOJIHATA
710 BpaTaTa KbM XUIIEPIIPOCTPAHCTBOTO, 3@ KOATO CaMO BUE 3HAeTE TalHUS KO/I.

e Ompenenere BpemeHara t1 u t2 , kKato 3Haere, 4e MPU YCKOPSIBAHETO HA BaIIUs KOPaod
BHE CTE€ C€ TMOJIOKIIA Ha MAKCHMATHOTO MIPETOBApBaHe, KOETO KaTO TPEHUPAH MUJIOT MOXKETE
1a M3IbPIKUTE MO-IBIT0 BpeMe, O0e3 na ryoute ch3Hanue (5Q), a mupaTuTe ca M3BHH3EMHH
CBIECTBA, M3IbPIKAIIHU JBOHHO TO-BUCOKO IMPETOBApBAHE.

e Hamepere pa3CTOSHHMETO OT MNHPATCKUA  3BE370J€T JI0  BparaTa KbM
XHUIIEPIPOCTPAHCTBOTO.

6 3agaya. Koncrantata Ha XbObJ. lcropuuecku MorienHaTo ce OKasBa, ue
KOHCTaHTaTa Ha XbOBI € €IHa OT BCJIMYHUHUTEC C Haﬁ-HPOMeHHHBI/ITe CTOf/iHOCTI/I, OIIPCACIIIHN B
HaOmrogarenHata actpoHoMus. JlaneHu ca JiBe auarpaMu, WIIOCTpUpAIy HaOIr0AeHUsATa, 10
KOUTO ca HampaBeHHM [BE OINpeAeNsiHUsS Ha KOHCTaHTaTa. Ennata nuarpama € B3era OT
opurnHaiHata pabora Ha EnynH XbOBia, B KOATO TOH mpeacTaBs 3a I'bPBU BT CBOUTE
HaOmoeHus. [pyrara e oT mocienHuTe HIKOJIKO roauHu. M3mon3BaiiTe nuarpamuTte, 3a Aa
OIIpEeJICNIUTE 110 TAX KOHCTaHTaTa Ha XbObII.

e KakBu croitHocTH monydaBare? OmnutaiiTe ce ga OOSCHUTE Ha KAaKBO C€ JBJDKAT
TOJIEMUTE Pa3IUKU.
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FIGURE 1

Velocity-Distance Relation among Extra-Galactic Nebulae.
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v, the recession velocity in km/s

d, the distance to a galaxy in Mpc

Pa3srienaiite crpannuara Ha otumnuanata B Uarepuer:  http://astro-olymp.org

B Hes me BuaMTe N300paXkeHUATA B T3 32Ja4H C MHOI'O 10-100P0 Ka4ecTBO, OTKOJIKOTO
HA HANEYATAHHUTE HA JIMCT TEKCTOBE.

MoxxeTe aa BUAWNTE M 3aJa4ynTe 32 BCHUYKHM KpPbIoBe Ha MOCJIEJHHUTE HAKOJIKO
ACTPOHOMHUYECKH OJIMMIINAM, 32€JHO ¢ TeXHHMTe pemieHns. B pasgena, Hapeden “IlumoB” uma
uHdopManus, KOSTO IIe BH MOMOIrHe Ja peliaBaTe acTPOHOMHYECKH 3aga4yM. 3acera Ta3M
uHopManus e U3J102KeHAa BbB BU/I, KOWTO € moaxoas nose4e 3a ydyenunure ot VII go XII kaac.

PemiennsiTa Ha 3agauynTe NpeAaiiTe Ha BalIMTe YYHTeIH MO mpeaMera “YoBeKbT H
npupoaara” 3a V-VI kiac, min no ¢pusnka 3a VII-XII kiac.

Kpaen cpok 3a npegaBaHe Ha pemenusta — 16 ssmyapu 2017 r.
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