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B HOBOI KHUre U3BECTHOTO acTPOHOMA U NoIyJspusaTtopa Hayku Bia-
numupa Cypauna cobpanbl 181 3amaua, 50 BompocoB u 319 TecToB ¢ oTBe-
TaMU U pelleHUsIMU. JTU B L[eJIOM He OYeHb CJIOJKHbIe 3a/laul, pacKpblBa-
I0lllMe pa3Hble CTOPOHbI COBPEMEHHOU aCTPOHOMMU U KOCMOHAaBTHUKH, Tpe-
OyIOT, OJlHAKO, TBOPUYECKOr0 MBIIUIEHUS] U IOHUMaHuA npeaMera. OcHOBOM
1711 HEKOTOPBIX BOIIPOCOB CTa/Iv JINTepaTypHble IPOU3BeJIeHNs, B TOM YHUCJIe
Hay4yHO-(daHTacTuueckue nopectu OpatbeB Crpyrankux. Takas yBieKaTesb-
Hadg ¢dopma nojayy roMoraeT Jierye ycBauBaTh HOBble 3HAHUA I10 aCTPOHO-
MHH ¥ KOCMOHABTHKe U aKTUBHEe OIepUpPOBaTh MMM, UTO Ba)KHO AJiS Oyay-
IMX YUeHbIX U MH)KeHepOB, a TaK)Ke IpernojaBaTteseil PU3nKi U aCTPOHOMMUHM.
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[MyTewecTBus
" no 3eMne

1.1. Nonspran

MobuTens acTPOHOMMHM KyNia TEECKON HAa SKBATOPHANBHOI MOH-
THPOBKE C XOPOLUMM 4acOBBIM MEXAHH3MOM M nepes Hauanom Habmo-
AeHHIT NPHHANCA OPHEHTHPOBATE YaCOBYIO OCh HA CeBEPHBII NOMIOC MH-
pa. K cuacteio, Baonb Hacosoit ock G110 NpoAenaHo cneunanbHoe oT-
BepeTHe, raas B KoTopoe mobutens Hawen [lonspryio ssesay u sakpe-
MU MOHTHPOBKY B TaKOM nonoxeHui. CMOKeT Nt OH npH 3TOM NpoBo-
ANTb BU3YATbHble H doTorpadpuyeckie HabnoaeHua?

1.2. 3uma—nero

Kazanoce Gel, TpuBHaneHsiit Bonpoc: «Uto eayKuT npuunHOiT cme-
HBI C€30HOB Ha 3emne, T. e. noyemy BeiBatoT 3uMa u neto?» Ho Beas kaxk-
AL TPETHIT AAET HA HETO HEBEpHLIiT OTBeT. A Bbl?

1.3. Naparwor komersi

M2 MHOrOUHMCAEHHBIX NECEH C NONYNAPHLIM HA3BAHHEM «3BE3HbII
AOKAL* HAC NPUBNEKNA NHLWL oAHA. Bot aAea ee Kynnerta:

MapaoT KOMeTbI, OCBELLAR HOUD,

Byner no pacceeta AnMTbCs 38e3AHBIA QOXAD.
JIyHHBIF QUCK KauwaeTca, CNIOBHO B NoNycHe,
Thi CO MHON NPOLLALWHCA, A € TODOK HeT.

OH KaK HEBMAMMKA, 3TOT 38L3[HbIN A0XAD.
Kaxayro AOXAMHKY CNPRYET — HEe Hanaews.
Kannn npeapamalorca B NbINb HyXMX nNaWeT,
Tbi co MHOM Npowaewscs, 4 ¢ T060K HeT.

Ocraeue B CTOpOHE M0O33HI0, NPOAHATHAHPYIITE ITOT TEKCT C ACTPOHO-
MUYecKo Touky 3penna. Ha kakue agnenna Hamekaer astop? B uem ou
npas, a B 4em HeT?

1 MyTewscTBus no 3emne .9

1.4. K nomocy
Camoner e3neren va skearope 8 00:00 no Mputenyy 1 co ckopoeTsio
900 km/4ac NETUT HA CEBEP TOYHO B HAMPABACHHH CTPENKH MArHUTHO-

ro komnaca. B kotopom 4acy ok nponetut Haa CeeepHoim reorpaduue-
CcKuM nontocom?

1.5. Tae e wr?

Mpuezsuit wen no uentpansHoit yactH Mockes! AHem B 0bnaunyio
MOroAy M CMpPOCH/ MPOXOKEro, KAK eMy npoifT K [masHomy spaumio
MY, Mpoxosxuit, Kak u moboit Mmockeny, TOPONU/ICA, NOITOMY, HE OCTa-
HABIHBAACh, OTBETHA: «JT0 Ma lore. [leuraiiTecs Ha 1ors,

«Jlerko ckasats, — noayman npuesxuit. — Kto ke 3Haet, rae TyT
y Bac 1or?» Bpema 61HM3Mn0Ck K NONYAHIO, NO3TOMY, KaK ONBITHLIN Ty-
PMCT, OH NOAHAN rONOBY B NOMCKAX COMHUA, HO VBHAEN NHLLL OAHOPOA-
Ho-cepoe Hebo. OaHaKo, HEZOATO NOPAZMBILNAB, MPHEBKHIT YBEPEH-
HO NOBEPHY/ B HYIKHVIO CTOPOHY M OTMPABHACA K BBICOTHOMY 3AaHHIO
MIY, 3uanue acTpoHOMMHM NOACKA3ano emy BEpHOE Hanpasneue. Yro
KE CTANO0 AN HEro OpHeHTHpOM?

1.6. Tenuorpad

B Texuuke ceasu renmorpad — 310 onTHHecKuit Tenerpad, yeTpoit-
CTBO Ans nepeaa4y HHPOPMALHKM HA PACCTOAHHE MOCPEICTEOM CBETO-
BbIX BenbileK. [MaBHOi vacTeio renvorpada CAYAHMT 3aKpersieHHoe
B PaAMKe 3epKafo, HAKIOHAMH KOTOPOro MPOM3BOAHTCA CHIHAMH3ALMA
cepiteil BCMbILIEK COMHEYHOTO cBeTa (T. €. «CONTHeYHbIM 3aiTMHKOM?) B Ha-

Wcnonbsosanue rennorpada o rogei Mepsoi muposoi soinse Typeuxas apmus, 1917 .
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1.36. 3umunn nensax
Kakoe spems cyTok u3obpasun XyaoKHHK Ha aTom neitsaxe? Uro
MOJKHO CKasaTh 0 HabAIOAATENLHOCTH XVAOKHHKA?

. s .

A

1.37. Nop3opnan rpyba

B paamonocranoeke no pomany JK. BepHa «TanHcTBeHHBIT OCTPOB»
B TOT MOMEHT, KOraa nyTelecTEeHHUKH O6HIIP.\"1KH"IH BBIGPOLLICHHI:Iri
Ha Geper CYHAYK € NONE3HbIMK BEWAMH, OANH W3 HUX, BLIHYB M3 CYHAY-
Ka nogsopHyio Tpydy M OCMOTPEs B Hee MOPCKYIO rajk, BOCKIHKHYI:
«locnoaa, Muab Ha 100 Bokpyr He BuaHO 0610MKOB KopabnekpyeHus!s
Kakoeo Geino ysennuenne noazopHoit Tpyosi?

Busur
B obcepBaToputo

2.1. Temnan cropona Jlyuni

lMouemy BO BpeMA NOIHOrO COTHEYHOTO 3aTMEHHA NoBepxHoeTs Jly-
Hbl Bee ske yaaetes cdororpaduposats? Bege Connue B 3TOT MOMEHT
OCBEWIAET TONBKO 0BpaTHYIO cTOPoHY JIyHbL.

Conneunoe satmenne 2013 r. @oro: Constantinos Emmanoulidis,
obpaborka: Miloslav Druckmiiller

2.2. Tponukm

Jlunna Tponuka B cesepHom nonywapuu 3eman (napannens
23,4° c. w.) ueTopuueckn Hasbisaerca Tponukom Paka, a B 10:kHOM (na-
pannens 23,4° 10. m.) — Tponukom Kozsepora. Koraa u novemy yeraso-
BHIM TAKHE HA3BAHUA? BbITb MOKET, MO TeM KMBOTHBIM, KOTOpbIE HA
3THX WHPOTaX BoaaTca? HackonbKo npasunbHe! 3TH HA3BaHKA ceivac,
8 XXI Bexe?

2.3. Bakyymmbiit Teneckon
B xonue XX B. y HEKOTOPBIX CONHEMHBIX TENECKONOB U3 TPyOst cTa-
NH BBIKAYHMBATL BO3AYX. B 4em embica Takoro «BakyymHoros Teneckona?
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«Xuycr npubein. (30ece u na ¢. 59 pucynku M. MUnsunckozo)

[MonaTHO, 4TO peakuns TEPMORAEPHOrO CHHTE3A NMPOUCXOAHT B TON-
ke dokyca napabonmueckoro (Touxee — napabononaxoro) sepkana, gpop-
MUPYIOLLErO OTPAYKEHHBII NYYOK NapaniensHeIX ayyeit,

Bonpoc: mor nu repoit yBHAeTh CBOE OTPAXKeHHe, NYCTh AAKe HCKa-
AKEHHOE, HAXOAACH B TOYKe (OKYCa Takoro sepkana’

gocTaAx y 6paToe8 CToyeauxux

s

w

(&
0

5.16. Ucnoitanun «Xuyca»

Mosecte Crpyraukux «Crpana Garposeix Tyus» (1959) Geina nanu-
CaHa eule A0 3anycKa Nepsoro cnyTHuka u onybaukosaHa Ao nepso-
ro MONETA YENOBEKA B KOCMOC HA OOBIMHOI paKeTe ¢ XMMHYECKHM TO-
naueoM, a Bpartes-anTacTel yixe obeyxaaior nonetsl no ConHeyHoit
cHeTeme Ha OTOHHBIX MIAHETONETaX € TEPMOAAEPHBIM HCTOHHHKOM
aueprun. Yacte |, «Ceaemoit nonurons, riasa «Kak aproxasTsr 8 crapu-
Hy...». [leperiit neneiratensuelil nonet ¢oronkoro nnavetonera «Xuyes
noa ynpaenexuem Bacunus /laxosa:

B coorsercremm ¢ NNaHOM MCNBITATENBHOTO Nepeneta «Xuyc» yepes asaa-
LaTh YACOB NOCNE CTApPTA NPUHAN HENOABHKHOE NO OTHOWEHHIO K ConHyy
NONOXEHWE U 3aTeM, C NOCTORHHBIM YCKOpeHneM B 9,7 MeTpa B cekyHay 3a
CeKyHAY, YCTPeMMACSA K Touke BcTpeun ¢ Benepoi 8 06xop Conuua. MNpoit-
AA TOYHO NONOBWHY PACCTOAHMA M QOCTMIHYB CKOPOCTH YeTbipe TbiCAUM
KMNOMETPOB B CeKyHAY, /IAXOB NOBEPHYN NNAHETONET 3ePKANOM K TOUKe
BCTPEUM ¥ Hauan Topmoxenue. Hepes Bocemb C NONOBUHOMN CYTOK «XHyc»
Bbiwen Ha opouTy «LInoNKOBCKOro» — OAHOTO M3 COBETCKUX MCKYCCTBEH-
HbIX CYTHMKOB BeHepol, a ewle uepes HeCKONbKO YACcoB NPHYANKA K He-
my. llanee, cnenys nporpamme ucnoitanuit, /1I9X0B OKONO MECcAua MaHes-
puposan soxkpyr Bexepol, npoeepas paboTy GOTOPLAKTOPA HA BCEX PEXM-
Max, NOCETHN MCKYCCTBEHHDIE CNYTHUKYM, NPUHAANEKAWME APYIMM rOCy-
papcrTsam, coeeplinn nocaaky Ha Bennty — ecrecTeeHHblil cnyTHuk Bene-
pbi, ¥ HAKOHEeL OTNpasuncs B oGpaTHbIN NyTb. .

[posepbTe, BCE N1 TYT BEPHO.




162. B kBapueBbIX yacax KpUCTaJI/Ibl KBaplia CiaysKar...
a) 3TAJIOHOM YaCTOThI KoJiebaHuS;
6) onopamu /1711 ocu BpaillleHud 6asaHcupa;
B) MaTepUaJIoM /I cTeKsa nudepbaaTa.

163. B ueM cocTOUT Ha3HAUEHHE MOPCKOT0 XpoHOMeTpa?
a) MoJIIeP KUBaTh PACopA/IOK OHA Ha Kopabie;
6) CHHXPOHM30BaTh palioCeaHchl ¢ OeperoBeIMU CTyKOamMuy;

B) obecrieunBaTh dCTPOHOMMAWYECKHE METOAbl OIIpedeJieHHud O0JI-
I'OThI.

164. AHKeprIﬁ MEXdaHU3M MaATHUKOBBIX 9aCOB CIYKUT [JIA...

a) TeIUVIOBOY KOMIIeHcalluy KoyieOaHuil MasgTHHKA;

6) peryIMpoBKM TeMIla XO/la YacoB M TIOAJEP)KaHUI KosieOaHMiA
MasTHUKA;

B) IepejilauM BpallleHWd OT IVIaBHOTO THPEBOTO KoJjieca Ha KoJjieca
YacoBOW U MUHYTHOM CTPEJIOK.

165. OnuH 060pOT 3eM/IM BOKPYT OCH JUTATCA...
a) 24 yaca 00 munyT 00 CeKyH[;
6) 23 yaca 56 MUHYT 04 ceKyHbI,
B) 24 yaca 01 muHyTa 54 CeKyH[pL.



Kyaa npuaellb, ecnu Bce BpeMs ABUraTbCs CTPOro:
a) Ha ceBep; ©) Ha tor; B) Ha 3anaa,

r) Ha BOCTOK; A1) Ha ceBepo-3anan?

. at o QL2 "
. 60° 80° JlokcoOpoMus — NPONOXeHHbIU
3 : ( Ha nosepxHocmu 3emnu
éﬁ ’ ' KYpC € NOCMOAHHLIM, U HE PacHbIM HYIHO,
U He KkpamHbeiMm 90 2padycam asuMymom
\,\\ ’/ P pady y

YTO ANUHHee — rpaayc WUpoThl UNU rpaayc AoNroTbl?

OBa nyTtewecTBeHHUKa pewwmnnm o6orHyTe 3eMnio: NepBbIn — ABUrasicb

C 3anajga Ha BOCTOK, a BTOPOU — OT MOMkoca K Nontocy. KOTOpblﬁ n3 HUX
BepHeTCHA B UCXOAHYHO TOUYKY paHbLUe, eClfii CKOPOCTU Y HUX OAUHAKOBbLIe?
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KomaHaup caMorneTa oTAaeT NpuKas LWTYypMaHy:
— Mb! AONXHbI Kak MOXHO BbICTpee NonacTb B TOYKY, nexauuyro Ha 40°
BOCTOYHee Hac. Mponoxure Kypc.
— HeT HMuYero npouie, — oTBeYaeT WTYpMaH, — HaM cneayeT Bce BpeMsi
ABUraTbCsi CTPOTO Ha BOCTOK.  Mpag i oH?
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Habmopan HMO u He cKpsIBan 3T0T0, HECMOTPA HA HEraTHBHOR OTHOWe-

HME HauanbCTea.

Bor Takas meropus. A BBl CMOKETe yKasaTh Ha reorpaduteckoil
KapTe TOMKY, Haj KOTOpOit mpousowna ecrpeya neryukos ¢ H/10?

1.28. Kanenpaps Marennana

BepHyBWIHCE M2 KPYTOCBETHOTO NYTELIECTEHA, MOPAKH M3 3KCMeaH-
unn Mareanana oBHapy:xuam, 4TO MX KaneHJapb PacXoauTes ¢ NOpTo-
BLIM KaneHaapem Ha oauH aeus. Kakoit us kanewaapeit 6uin enepean —
KopabenbHblit M NOPTOBbIN — 1 Novemy?

1.29. NMpoxoxxpennn Benepo:
[Mpoxo:xaenua Benepor no ancky Conxua 3a nocneanue croneTus
NPOMCXOAWIH K MPOMSOIHAYT B C/IEAYIOUHe JaThi:

XVII &. 7 nexadbps 1631 r. u 4 gexabpsa 1639 r.

XVille. 6 wuiona 1761 r. u 4 yioua 1769 1.

XIX 8. 9 nexabpa 1874 r. u 6 aexabpa 1882 r.

XXI 8. 8 niona 2004 . 1 6 mrona 2012 .

XXlle. 11 pexabpa 2117 . u 8 gexabpa 2125 1.

Bonpocu:

1) MNouemy npoxoxzaenns Benepsr HabniopaioTes Tonsko B Havane
MIOHS M AeKabpa?

2) MNouemy npoxoxaeHua rPpyNNHPYIOTCA NapaMi i MeXAY ABYMA
NoCNe0BATENLHBIMK NPOXOKAEHHAMM NPOXOAHT 8 ner?

3) Nouemy mesxkay napamu npoxoxgexuit npoxogut anbo 121,5, am-
6o 1055 ner?

1.30. Uncnexkuun

Ha nonspuyto Hayunyio cradumio «Ceeepueiit nontoc-2018+» npubei-
na MHenekuus, Havanserso us Mockest. Beiitas us camonera, pykosoam-
TeNb KOMHCCHH OCMOTPENCS M HEAOBONLHO 2ametun: «Henopsagok: no-
4eMY He OTMEHEHO MOMOoKeHHe 3eMHOIT ocu? YdeHble N0aM, a He 3Hae-
Te, uto vepes CesepHbiit nonoc npoxoauT ock Bpawenna Jemmnls. Kak
Bbl AYMAETE, 4TO OTBETH EMY HA 3TO 3aMEHAHHE HAYANbHUK CTAHUNH?

1.31. 3x, pas! Ewe pas?
3sesna esowna Hag (maremartudeckum) ropusontom 8 00 wacos

01 munyTy no mecTHomy Bpemenn. CKONBKO ele pas oHa nepeceveT ro-
PH3OHT B JAHHOM NYHKTE B TEHEHNE ITHX CYTOK?

1 NyTtewecTBus no 3emre -

1.32. 3amkHyTbIA MApWPYT

Mz kakoit TOYKHM HA 3EMHOM WIAPE HYKHO BHIATH, 4T0BbI, Npoiiaa
100 km Ha sor, satem 100 km Ha Boctok u 100 KM Ha cesep, okazaTecs
B MCXOAHOI TOYKe?

1.33. Ha Bce ueTnipe cTOpoHbI
Yenosex npowen 10 km Ha cesep, 10 km Ha 3anmaa, 10 kM Ha or

1 10 KM Ha BOCTOK, BEPHYBILKMCE NPH 3TOM B Hcxoanyio Touky. OTkyaa
OH Bbliwen?

1.34. He6o BBepx noramm
Moat Jles Pybunwreitn snepssie nocetin CLUA secuoit 1991 r. Ero
nepsoe BneuatTnenne 06 Amepuke, Kak nuwert c ero cnoe Mateeit lana-
nonvckuit (http://m.golos-ameriki.ru/a/253224.html),
£f __ycyrybnanocb Tem, uto 310 apyroe nonywapue. Hanpumep, 8 Tom xe
Can-MpaHuncko MeHa CTPALHO Nopaszuna Kapra 3eezaHoro Heba, nepe-
gepHyTas HausHawky. Bonbwas Megseanua 1o nu BBEPX HOramu, TO Nk
8HH3 — Tam Bce Goino Haobopot! Mpuuem A 310 He Cpasy NOHAN, HE TaK
Yy 2 XOPOWO 3HAK0 KapTy 28e3AHO0T0 HeBa, HO NOTOM MHe 0GBLACHUAN, UTO
3[1eCb BCE NepeBepHyTo.

lMpoananusupyiire cnosa nosra.

1.35. Yro nozagu?

Moemorpure Ha ato doto nonwoit JlyHs! 1 yragaiite, 4To B 3TOT MO~
MeHT Bsino nozaamn dororpada (¢oto: Aaron J. Groen).




N3 KaKkou TOYKM Ha 3eMHOM Lape HYXXHO BbINTH,
4yToObI, Npouasa 100 kM Ha 1or,
3atem 100 kM Ha BocTOK 1 100 KM Ha ceBep,
OKa3aTbCsA B UCXOAQHOMU TOYKe?




Ceseprviu

100 kxm Ha Bocmox
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Yy 2 XOPOWO 3HAK0 KapTy 28e3AHO0T0 HeBa, HO NOTOM MHe 0GBLACHUAN, UTO
3[1eCb BCE NepeBepHyTo.

lMpoananusupyiire cnosa nosra.

1.35. Yro nozagu?

Moemorpure Ha ato doto nonwoit JlyHs! 1 yragaiite, 4To B 3TOT MO~
MeHT Bsino nozaamn dororpada (¢oto: Aaron J. Groen).




y4eCTh KPUBU3HY 3eMJIU. ITO UMeJI0 ObI CMBICJI, ec/iv Obl B YCJIOBUM 3a/a-
4y 6611 3aaH yTh He 100 kM, a 1000 kM, 10 000 kM, 20 000 kM. [TonpoOy -
Te PelIUThb 3Ty 3a/1a4y ¢ TAaKUMU ycaoBUusiMU. [locsieiHee U3 HUX ocoOeH-
HO UHTEPECHO. 3eMJII0 Mbl cuuTaeM 1apoM ¢ OKpYKHOCThIO 40 000 km

10 9KBATOPY.

1.33. Ha Bce yeTbipe CTOpPOHDI 77 7 1
Takue TOYKM PACIOJIOKEHbI Ha Mapasiiey, [ [ [
OTCTOSIIIIEeN Ha 5 KM K I0Ty OT 3KBaTOpa. | {3'{‘BaT°p |
1.34. He6o BBepx Horamm dote |
[lepememnienne Habmomartens us BocTouHo- \_\ \ LY
ro B 3amajHoe Mojyiiapye IPUHIMIHATBHO He %%

MEHACET OPUCHTALINIO COBBGBJ_’H’II\/JI OTHOCHUTEJ/IbHO ITOPHU30HTA (3TO [IPOHC-

XOJUT TOJBKO IIPU CYIIECTBEHHOM U3MEHEHUU LIUPOTH], HAIPUMeED [1PU
nepemelieHuu U3 CepepHoro noayiapus B FOykHoe). TeM He MeHee He-
Oosbllloe, HO 3aMeTHOe Jla)ke JI7Is1 JIFOOUTeNs aCTPOHOMUM U3MEHEHUe
BUJla 3Be3qHOro Heba mpu mnepeeszne u3 MockBbl (IIMPOTa OKOJIO 56°)
B CaH-(DpaHuucko (mmpora 0koJio 38°) Bce yKe MPOUCXOMUT.







[lonsipubie yackwl

MNouyemy
nyTewecTBEHHUKM,
uayume K CeBepHoMy

unu KOXXHOMY nonocy,
| npeanoYMTaloT
UMEeTb Yachbl
CO CTperikamu
v unchepbnarTom,
pa3geneHHbIM
Ha 24 yaca?




KaBep3Hble Bonpochl

1) JlyHa - 3TO CNyTHUK UNX NraHeTa?

2) Ecnn Ha JlyHe cuna TaecTu B 6 pa3 MeHbLLEe, YeM Ha 3eMmre,
TO NOYEMY Xe aCTPOHaBTbl He nognpbirueanu Tam Ha 10 M, 4YTOObI
OokasaTb, YTO OHU, U npasaa, Ha JlyHe, a He B [ onnueyae?

3) ['oBOpPAT, YTO NpK nonetax B cTparocdepe U, 0CODEHHO, B KOCMOCE OAHEM
BUOHbI 3BE3[bl. A CMOTPEst MHOro penopTaxen ¢ opbuTbl, Hanpumep,
0 paboTe KOCMOHaBTOB B OTKPbITOM MPOCTPAHCTBE, HO HUKOrA4a He Buaen
3B€3[ Ha Hebe. [Touemy?

4) JlyHa peryngapHo BOCXOAUT Ha 3€MHOM HEDOCKIOHE.
A BocxoauT nu 3emns Ha Hebe JlyHbI?
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1. Ha cKOnbKO YrnoBbIX MMHYT NOBOPa4YMBaEeTCA 3eMHOM Lap
3a 1 MMHYTY BpeMeHU?

2. B Kakux cny4dyanx yrnoBas BbiCOTa CBeTUJa Hagl TOPU3OHTOM
He U3MeHAEeTCA B TeYeHUe CYTOK?

3. Kakon n3s HebeCHbIX Kpyroe Bce cBeTuna
nepeceKkarT ABaXObl B CYTKN?

4. Ha Kakou reorpadouyiecKoM LULUpOTe B AeHb JIeTHero
CONHLUEeCTOAHUA BbicoTa ConHua Hag ropu3oHTOM Haubonbluaa?

5. K3anagy unu K BocToKy oT ConHua Haxoautca BeHepa,
ecnu oHa HabnaaeTcsa YTPoM?

6. 3HakoMo N1 Bam aTo yncno 3° 08’ 29,73" u rae oHO
ucrnonb3yeTca?

7. KakoBa gonxHa 6bITb BbICOTa NOMNOCa MUPA, YTOOLI
B TeYeHue CYTOK Bce 3Be3abl HebGa B30LWNKU Haj ropu3oHTOM?



Monwc mupa

Mpsmoe BocxoxaeHune ConHua 6".
Koraa ato bkiBaer?

KakoBo B 3TOT MOMEHT
[Montoc
CKnoHeHue Con HLIE? IKNMUNTUKKA

KakoBbl KOOpAUHATDI
ceBepHOoro nonkca
SKNUNTUKN?

Kakaa yacTb 3KNMUNTUKWU
MNOCTOAHHO HAaXO4AUTCH

Hag ropu3OHTOM?

Mpeueccuna — 3ato meaneHHoe (50" B roa) nepemelleHne ToYek
paBHOAEHCTBUA. A NO KaKoMy Kpyry HebecHoun cdepbl
NPOUCXOANT ITO NepeMeLLeHUe: Mo IKBATOPY UK Mo IKITUNTUKE?

KakoBbl 3KBaTopuarnbHble KoopanHaTkl ConHua B MOMEHTbI
paBHOOEHCTBUA U CONHUECTOAHUN?






Pew. Myctb M; — macca 3emnu u Rz — paguyc 3emnu. [oneT cnyTHUKa No HU3Kou opbute oT
O4HOro Nonca K A4pyroMmy 3aiMeT NofioBUHY ero opbutanbHoro nepuoja:

T1=0,5 P =7 (R:*/GM5)'"?

Tenepb onpegenum NPOAOMKUTENbHOCTL NoNeTa cHapaaa Yepes waxTy. [Mockonbky
pacnpefeneHue NNOTHOCTY BeLLeCTBa BHYTPU 3eMNV UMeeT JOBONbHO CMOXKHbIV BUA, Mb
paccMoTpuUM ABa KpalHuX cnyvas:

a) [MycTtb 3eMna — ogHOPOAHbBIV Wap. Ha paccToAHUW r OT UeHTpa 3eMny CHapsaa UcnbiTbiBaeT
NPUTS)KEHVE TONbKO OT BHYTPEHHEel YacTu nnaHeTbl paguycom ru maccoit M(r) = Ms (rR) .
CnepoBaTenbHO, OH ABWMXKETCA € ycKkopeHuem a = —GM(r)/rr = —=GM; r/R®; (3HaK MUHyc roBopuT
30eCb O TOM, YTO HanpaeneHus BEKTOPOB I' i @ NPOTUBONONOXKHbI). Kak BUAUM, 3TO ypaBHeHue
NPOCTbIX rApMOHUYECKUX KonebaHuii, BO3HUKaLWMX B TOM Cny4ae, Korga Bo3spaljatoulas cuna
nponopyvoHanbHa OTKNOHEHWIO TeNa OT TOYKM paBHOBecKs. B HalieM cnyyae 3Ta Touka — UeHTp

3emMnu.
PewunTb 3TO ypaBHEHWE MOXKHO MO aHanoruy ¢ ypaBHeHMeM manbix KonebaHui MagTHUKa:
a =—grlL, rae g — yckopeHue csobogHoro nageHus, L — gnvuHa MasTHUKa, r — ero oTknoHeHue. Kak

W3BECTHO, Nepuos KonebaHua MaaTHVKa COCTaBnaeT
P =2n (LIg)'? = 2= (ra)'~.
3HauuT, nepuoa konebaruns cHapsga B WaxTe (He3aBnCUMO OT amnnuTyabl konebanusal) coctaBuT
P = 2% (R3*/GM5)1"?
A noneTt mexay noncamu yaeT ANUTbCSA
T2a= 0,5 P=n (R3*/GM>;)'"?

Takum obpasom, B cnyyae ogHopogHow 3eMnu cHapsabl NpubyayT K KXKHOMY Nonocy
OAHOBPEMEHHO (T1= Taa).
e



OaHaKo U3BECTHO, YTO K LLEHTPY 3EMNU NNIOTHOCTb YBENUYUBAETCH, MO3ITOMY pacCMOTPUM APYrou
KpanHun crny4an.

©) MNMycTb BCA Macca 3emMnu cocpeaoToYEHa B €€ LieHTpe. Toraa yCKopeHue cHapsaa
a = GM-/r?. 310 ypaBHEHUE OABWKEHNS B NONe TOMEYHOM Macchl, TUNMYHoe Ana ten ConHeyHou

cuctembl. [IBWKeHUe Halwero cHapsaaa nNo paguanbHou opduTe MOXKHO NPeacTaBUTb Kak ABWKEHUE

NO BbIPOXXAEHHOMY 3MMIUNCY C 3KCLLEHTPUCUTETOM NMPaKTUYECKU paBHbIM eanHuue. Torga 6onbluas
Nonyoch 3TOro annunca pasHa Rs/2, a opdbuTtanbHbi nepuoa

Tzc =2% [(83/2)3/GM3]1\2 =T (R33/2GM3)1\2

Kak BuauM, 310 B V2 pa3 MeHbLLEe, YeM T4 UNU T2a. O4EBUAHO, YTO UCTUHHOE 3HAYEHUE BPEMEHU
noneTta cHapsga yYepes waxty (72) yAOBNEeTBOPAET HEPABEHCTBY T2a > T2 > Ts. CnegoBaTernbHO,
T2 < T4, T. €. CHapAA, OTNyLWeEeHHbIN NagaTth B WaxTy, AOCTUIHET NPOTUBOMNOMOXKHOW TOYKN 3eMnu
ObicTpee, YeM CHapsaad, BbiBeAEHHbIN Ha opbuTy. Kak Bugum, aTo ovyeHb yaoobHbIv BUA
MEXKOHTUHEHTaNbHOro TPaHCnopTa U, K TOMY Ke, COBEPLUEHHO BecnnaTHbIi (ECNKN HE cYUTaTb
3aTpaT Ha co3aHue WaxTbl U nogaepaHua B HEN Bakyymal).

3apava pelleHa. A Tenepb nonpobynte paccMOTPETb TPETUIM BapuaHT pacnpeaeneHus
NMOTHOCTU 3eMnu — COBEPLUEHHO HEBEPOATHbLIN: MYCTb BCA Macca niaHeTbl COCpegoTO4YEHa B €€
©eckoHe4YyHO ToHKOM 0BornoYke, a BHyTpu — nycTo. XKenat ycnexal



3.11. Kocmuueckuit mycop

Ha pucyHKe nokaszaHo KOJMYECTBO KOCMUYECKMX 0OBEKTOB, YC/I0B-
HO Ha3bIBaeMbIX «KOCMHYECKHM MYCOpPOM», Ha HM3KHMX OKOJIO3€MHbIX
opburax (200-2000 km). 3T0 BBILIEALINE 3 CTPOS UCKYCCTBEHHbBIE CITYT-
HUKH, MOC/IeIHHe CTYMEeHU PaKeT-HOCHTeJei, nepexoiHble OTCeKH, va-
CTH B30PBAaBILUMXCS PAKeT WM PaspyLUMBLIMXCS NMPU B3aUMHBIX coyaa-
PEHMSX CMYTHUKOB. 3/1€Ch YUTEeHbl TOJbKO KpYMHble 0OBEKThI, pasme-
pom Gonee 10 cM, KoTopbie yAaeTcs OTC/EKMBATh METOAAMM Pagvo-
NIOKaLMK M KOTOPbIe NpeAcTaBnsioT GaTalbHVIO YIPo3y A1 «KHBbIX»

Konuyecteo ob6vekroe pasmepom 6onee 10 cm
20000}~ Ha HM3KMX OKONO3eMHbIX OpbuTax
(200—-2000 km) il
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IlBa acTpoHOMa C OAUHAKOBbLIMU
ONTUYECKUMMU Terneckonamm
aAnametpom D = 10 m HaxogsaTcA
OAVH Ha 3emne, apyromn Ha JlyHe.
KTOo 13 Hux pasnuuur 6onee menkue
AeTanu Ha NOBepXHOCTU coceanHero Tena,
M KakoB OyaeT ux nMHenHbIn pasmep?



Pew. : /ICTOYHMKOM BO3MYLUEHWSA CBETa CNYXUT atMocdepa 3eMnu. JInHenHoe paspelueHue

coctaengeT L = al, rae «- yrnoBoe Bo3myLleHue, L — pacCToaHUE OT UCTOYHMKA BO3MYLLEHUS
Ao obbekTta HabnwgeHusa. MNycTtb o = 1" AnNa HoYHOW aTMocdepbl 3emMnu n o = 3" ANA AHEBHOMN.
byaem cuutaTth, UYTO 3eMHON Habnwgatenb CMOTPUT Ha JIyHY CKBO3b HOUHYK aTMocdepy, a

NyHHbIA HabnogaTtenb CMOTPUT Ha 3eMMNI0 CKBO3b AHEBHYIO aTtMocdepy 3eMnu. XapakTepHyto
TONWMHY atMocdepbl npumem pasHon L = 15 kM. Torga atmocdepHoe pasmbiTe caenaer

NPUHUUNUaNbHO BO3MOXHbIM HabntogeHWe AeTanen cnejyrowero NMMHENHOro pasMmepa:
— ¢ JlyHbl Ha 3emne gHem: 15 km x 3"/206265 = 22 cMm;
— ¢ 3emnu Ha JlyHe Houbto: 380 000 km x 1"/206265 = 2 Kkm.

CmoxeT nu Teneckon guametpom 10 M c yueToM Andpakuumn Ha ero anepType peanusoBaTb
Takoe paspelueHne? OudpakumoHHoe paspeluenue (1,224/D) ana . =5500 Au D =10 m
coctasngaeT okono 0,014”. Ha pacctosaHun 3emng-JlyHa 370 COOTBETCTBYET NMUHENHOMY pa3peLUeHUio
380 000 km x 0,014"/206265 = 26 M.

CnepoBaTenbHO, BO3MOXHOCTU HA3eMHOro Teneckona orpaHuyMBaeT HEOAHOPOAHOCTb
3eMHOi aTMocdepbl, He No3sonswLas yeuaeTb Ha JlyHe geTanu paMepoM MeHee 2
KUNOMETPOB. A BO3MOXXHOCTU NYHHOrO TENeckona orpaHuyMBaeT Nllb AuaMeTp ero o6bekTuBsa,
He MO3BONALWMIA Pas3nuuUTe Ha 3emne getanu pa3Mepom MeHee 26 MeTpoB. YTobbl
peanu3oBaTb Ha 3eMHOW NMOBEPXHOCTU NUHENHOE pa3spelueHue B 22 CM, NYHHbIi aCTPOHOM
AomkeH 6bin 6bl UMETL TENeckon AuaMeTpoM He MeHee 1 Km!



MoxcHo nu
oezambo
6 Hegecomocmu?

Mapk Bange Xai, MKC, 2017 r.







B necHe "Inynble meuTtbl” HaTtanba BeTnuukasa noert:

Tennaa BoAaa,
3010TOU NECoOK;

K ceBepy nuuom,
Cepauem Ha BOCTOK.

Ecnu noHumMaTb 3TU cnoBa OyKBanbHO, TO rae npoucxoaur
aeucTeue?

'Oe HYXXHO NOCTPOUTL O0M,
4yTOObI BCEe ero oKkHa BbIXOOUNKn Ha ceBep?

Ey.ﬂ,y’T JIn NP 3TOM BCE €ro KOMHaTbl
NIVeHbl CONTHeYHoro ceerta?

KakoBO CKnoHeHue 3Be34, KoTopble B NII0OoOM MecTe
3emMnu MoryT 6biTb BUAUMbI Ha FTOPU3OHTE?



MoaT JleB PybuHwTenH Bnepsble nocetun CLUA secHon 1991 r.

BoT ero nepsoe BnevatneHne ob AMepUKe: «... ycyrybnanochb Tem,

4YTO 3TO Apyroe nonywapue. Hanpumep, B ToM e CaH-OpaHuUuCKo

MEHS CTpaLLHO nopasurna KapTta 3se3gHoro Heba, nepeBepHyTaa Hau3HaHKYy.
bonbwaga Measeguua To N BBEPX HOramu, TO N1 BHU3 — TaM Bce Obino HaobopoT!
[Mpn4eM 8 3TO HE cpasy MOHAM, HE TaK YK  XOPOLLO 3HaK KapTy 3Be34HOro Heba,
HO MOTOM MHE ODBACHUNU, YTO 3[ECH BCE MNEPEBEPHYTON.

[MpoaHanu3npymnTe crnosa noaTa.

CKOnbKO reocTaLoHapHbIX CMyTHUKOB Heo6Xoaumo, YTobbl NoAAEPKMBATD
KPYrNOCYTOUHYIO CBA3b MEXAY Hay4YHbIMU CTaHUMAMU Ha CeBepHoM U KOXKHOM nontcax?

ByaoeT nu Ha 3eMrne CMeHa HA U HOYW, ECINU OHa NEPECTaHET BpallaThCs
BOKPYr CBOEM ocn?

3eMrna ocTaHoBuUnach Ha opbute. Hepes Kakoe BpeMa oHa ynageTt Ha ConHue?



