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[TyTewecTBus
" no 3eMne

1.1. Nonspran

MobuTens acTPOHOMMHM KyNi TE/eCKON 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 Gb110 NpoaenaHo cneunansHoe oT-
BepeTHe, raaM B KoTopoe nobutens Hawen [lonspryio ssesay u sakpe-
MU MOHTHPOBKY B TaKOM nonoxeHui. CMOKeT Nt OH npH 3TOM NpoBo-
AT BU3YATbHblE H (oTorpadpuyeckie HabnoaeHua?

1.2. 3uma—nero

Kazanocs Gel, TpuBHansHslit Bonpoc: <YYo enyxkuT npuunHOIl cme-
HBI CE30HOB Ha 3emne, T. e. nouemy BeiBaloT 3uMa u neto?» Ho peas kaxk-
ALl TPETHIT AAET HA HETO HEBEpPHLIiT oTeeT. A Bbl?

1.3. Naparwor komers:
M3 MHOrOYHCIEHHBIX NECEH C NONYNAPHLIM HAZBAHHUEM «3BE3HBLII
AOXKAB* HAC NPHBJEKNA NHWL oaHa. Bot aea ee kKynnera:

MapaoT KOMETbI, OCBELLAR HOUD,

Byner no pacceeta AnMTbCS 3BR3AHBIA SOXAD.
JIyHHBIF QUCK KauaeTca, CIOBHO B NoNycHe,
Tht CO MHOW NPOLLALWBCA, A € TODOK HeT.

OH KaK HEBMAMMEKA, ITOT 3BE3AHbLIN A0XAD.
Kaxayo AOXAMHKY CNPAYET — He Halaewb.
Kannn npeapamano‘rcsa B NbiNb Hyxux nnaxeT,
Tbi co MHOM npowaewsca, ac T06010 HeT.

Ocraeue B CTOpOHE NO33HI0, NPOAHATHIHPYIITE ITOT TEKCT C ACTPOHO-
MUYecKo Touky 3penna. Ha kakue asnenua Havekaet astop? B uem ou
npas, a B 4em HeT?

1 MyTewscTBus no 3emne 15

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

ro komnaca. B kotopom 4acy ok nponetut Haa CeeepHbim reorpaduue-
CKMM nontocom?

1.5. Tae e wr?

Mpuezsuit wen no uentpansHoit yactu Mockes! Auem B obnavuuyio
MOroAy M CMpPOCH/ MPOXOKEro, KAK eMy npoifT K [MasHomy spaumio
MY, Mpoxosxuit, Kak u moboit Mmockeny, TOPONM/ICA, NOITOMY, HE OCTa-
HABNHBAACh, OTBETH: «JT0 Ha fore. [leuraiiTecs Ha 10rs,

«Jlerko ckasats, — noayman npuesxuit. — Kto ke 3Haet, rae TyT
y Bac 1or?» Bpema 61mM3un0Cck K NONYAHIO, NO3TOMY, KaK ONBITHLIN TY-
PMCT, OH MOAHAN rONOBY B NOHCKAX COMHUA, HO VBHAEN NHLLL OAHOPOA-
Ho-cepoe Hebo. OAHAKO, HEJONTO NOPAZMBLILIIAE, NPHERKNIT YBEPEH-
HO NOBEPHY/ B HYIKHYIO CTOPOHY M OTMPaBHACA K BBICOTHOMY 3JaHHIO
MIY. 3HaHue acTpoHOMMHM NOACKA3aNn0 emMy BEpHOE HanpasneHue. Yro
AK€ CTANO0 AN HEro OpUeHTHpOM?

1.6. Tenuorpad

B Texuuke ceasu renmorpad — 310 onTHyecKuit Tenerpad, yeTpoit-
CTBO AnA nepeaa4y HHPOPMALHHM HA PACCTOAHHE MOCPEICTEOM CBETO-
BbIX Benbiwiek. [71aBHOM 4acThio renorpada CAVAHT 3aKperieHHoe
B PAMKe 3epKaso, HAKJIOHAMH KOTOPOro NMPOM3BOAMTCSA CHIHATH3AUMA
cepiteit BCMbILIEK COTHEYHOTO CBeTa (T. €. «COMHeYHbIM 3AiTMHKOM®*) B Ha-

Wcnonbsosanue rennorpada o rogel MNepsoi muposoi soinse Typeuxas apmus, 1917 r.
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1.36. 3umuun nensax

Kakoe spems cyTok u3obpasun XyaoKHHK Ha 3ToM neitsaxe? Uro
MOZKHO CKasaTh 0 HabI0AATENBHOCTH XYAOKHUKA?

. LS .
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1.37. Nop3opnan rpyba

B paanonocranoeke no pomany JK. Bepha «TanHcTeeHHBIiT ocTpoB»
B TOT MOMEHT, KOrAa MyTelleCTBEHHHKH OOHAPYRHIH BLIOpPOLIEHHBIH
Ha Geper CyHAYK € NONE3HbIMK BELWAMH, OANH W3 HUX, BLIHYB M3 CYHAY-
Ka MogsopHyio Tpydy M OCMOTPEs B Hee MOPCKYIO rajb, BOCKIHKHYI:
«[ocnoaa, Mine Ha 100 Bokpyr He BuaHO 0610MKOB KOpabnekpywenuals
Kakoeo Geino ysennuenne noazopHoit Tpyosi?

Busur
B obcepBaToputo

2.1. Temnan cropona Jlyuni
lMouemy BO BpEMA NOTHOrO CONTHEYHOTO 3aTMEHHA NoBepxHoeTs Jly-

Hbl Bee ske yaaetes cdortorpaduposats? Bege Connue B 3TOT MOMEHT
OCBEWAET TONLKO 0BpaTHYIO cTOPOHY JTyHbL.

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 1o:kHOM (na-
pannens 23,4° 10. m.) — Tponukom Kozsepora. Koraa u novemy yeraso-
BHIM TAKHE HA3BAHUA? BbITb MOKET, MO TeM JKMBOTHBIM, KOTOpbIE Ha

3THX WHPOTAX BoaaTca? HackonbKo npasuibHel 3TH HA3BaHKA ceifvac,
B XXI Bexe?

2.3. Bakyymmbiit Teneckon

B xonue XX B. y HEKOTOPBIX CONHEMHBIX TeNECKONOB U3 TPyOsi cTa-
nH BBIKA4YHBATHL BO3AYX. B 4em embica Takoro «BakyymHoro» Teneckona?
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«Xuyce npubein. (30ece u na ¢. 59 pucynku M. Unsunckozo)

lMonaTHO, 4TO peakuus TEPMORAEPHOrO CHHTE3a NPOUCXOAHT B TOY"
ke dokyca napabonmueckoro (Touxee — napabonouaxoro) sepkana, gpop-
MUPYIOLLErO OTPAYKEHHBII NYYOK NapaniensHeixX nyyeit.

Bonpoc: mor nu repoit yBHAeTh CBOE OTPAXKeHHe, NYCTh AAKe HCKa-
AKEHHOE, HAX0AACH B TOYKe (OKYCa Takoro sepkana’

s

gecTax y 6paToe8 CToyeauxux
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5.16. Ucnbitanun «Xuyca»

Mosecte Crpyraukux «Crpana Garposeix Tyus» (1959) Geina nanu-
CaHa eule 10 3anycKa Nepsoro cnyTHUka u onybaukosaHa Ao nepso-
ro MONETA YEN0BEKA B KOCMOC HA OOBIMHOI paKeTe ¢ XMMHYECKHM TO-
nausoM, a Bpartes-anTacTel yixe obeywaaior nonetsl no ConHeyHoit
cHeTeMme Ha OTOHHBIX MIAHETONETAX € TEPMOAACPHBIM HCTOHMHHKOM
aueprun. Yacte |, «Ceaemoit nonurons, rnasa «Kak aproxasTsr 8 crapu-
Hy...». [leperiit neneiratensuelil nonet ¢oroxkoro nnaveTonera «Xuyes
noa ynpaenexuem Bacunus /laxosa:

B coorsercremm ¢ NAAHOM MCNBITATENBHOTO Nepeneta «Xuyc» yepes asaa-
uaTth 4acos nocne crapra NPUHAN HeNOABMXHOE NO OTHOLUEHMIO K Connuy
NONOXeHWe U 3aTeM, C NOCTORHHBIM YCKOpeHHeM B 9.7 MeTpa B CeKyHay 3a
CeKYHAY, YCTPeMMACSA K Touke BcTpeun ¢ Benepoi 8 06xop Connua. MNpoi-
AA TOUHO NONOBMHY PACCTOAHMA W AOCTHIHYE CKOPOCTH YETbIpe THICAUN
KMNOMETPOB B CeKyHAY, /IAXOB NOBEPHYN NNAHETONET 3ePKANOM K TOUKe
BCTPEUM ¥ Hauan TopmoxeHnne. Hepes Bocemb € NONOBUHOMN CYTOK «XHycs
Bbillen Ha 0p6m’y «Linonkosckoros — OAHOTO M3 COBETCKMX MCKYCCTBEH-
HbIX CNYTHHKOB B?Hprl, a ewe yepes HeCKONbKO YacoB NpHYanun K He-
my. llanee, cneqys nporpamme ucnoiTanuit, /1I9X0B OKONO MECcaua MaHes-
puposan soxkpyr Bexepol, npoeepas paboTy GOTOPLAKTOPA HA BCEX PEXM-
Max, NOCeTUN MCKYCCTBRHHDIE CNYTHUKYW, NPUHAANEXaWMe APYIMM rocy-
fAapcrsam, COeeplnn NoCaaxky Ha BGHHTy — ECTECTBEHHbIN CNYTHHUK Bene-
pbi, ¥ HAKOHEL, OTNPaBMNCS B 06paTHbIN NYTD. ..

[poeepbTe, BCE MM TYT BEPHO.




162. B kBapueBbIX yacaxX KpUCTaJI/Ibl KBaplia Cay:Kar...
a) 3TAJIOHOM YaCTOThI KoJiebaHuS;
6) onopamu /1711 ocu BpailleHud 6asaHcupa;
B) MaTepUaIoM JI/Ig cTeKsa udepbaTa.

163. B ueM cocTOUT Ha3HAUEHHE MOPCKOT0 XpOHOMeTpa?
a) oJIIeP)KUBaTh PACIOPA/IOK OHA Ha Kopabie;
6) CHHXPOHM30BaTh palioCceaHchl ¢ OeperoBeIMU CTyKOamuy;

B) obecrieunBaTh dCTPOHOMMAWYECKHE METOAbl OIlpedeJieHHud O0JI-
I'OTHhI.

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

a) TeIUVIOBOY KOMITeHcalluy KoyieOaHuil MasgTHHKA;

6) peryIMpoBKM TeMIla XO/la YacoB M TIOANEp)KaHUI KosieOaHMiA
MasITHUKA;

B) IepejilauM BpallleHWd OT IVIaBHOTO TMPEBOTO KoJjieca Ha KoJjieca
YacoBOW U MHUHYTHOM CTPEJIOK.

165. OnuH 060pOoT 3eMyM BOKPYT OCH JUTATCA...
a) 24 yaca 00 munyT 00 CeKyH[;
6) 23 yaca 56 MHUHYT 04 ceKyH[bI,
B) 24 yaca 01 muHyTa 54 CeKyH[pL.



Kyaa npuaellb, ecnm Bce BpeMs ABUraTbCs CTPOro:
a) Ha ceBep; ©) Ha tor; B) Ha 3anaaj,
r) Ha BOCTOK; A1) Ha ceBepo-3anan?

572 1 0 P L0 .
. 60° |80 JlokcoOpoMus — NPONOXeHHbIU
B A ( Ha nosepxHocmu 3emnu
éﬁ ' KypC € NOCMOSAHHLIM, U HE PacHbIM HYIH0,
\.\\ , U He KpamHeiM 90 epadycam asuMymom

YTO ANUHHee — rpaayc WUpPoThLl UNU rpaayc AoNroTbl?

OBa nyTtewecTBeHHUKa pewmnm o6orHyTe 3eMnio: NepBbIn — ABUrasicb

C 3anaja Ha BOCTOK, a BTOPOW — OT nontoca K nontocy. Kotopbii U3 HUX
BEpPHETCH B UCXOAHYIO TOYKY paHbLUe, eCli CKOPOCTU Y HUX OANHAKOBbLIe?
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KomaHaup caMorneTa oTAaeT npuKas WTypMaHy:
— Mb! AONXHbI Kak MOXHO BbICTpee nonacTb B TOYKY, nexaluyro Ha 40°
BOCTOYHee Hac. Mponoxure Kypc.
— HeT HMYero npouie, — oTBeYaeT WTYpMaH, — HaM cneayeT Bce BpeMs
ABUraTbCsi CTPOTO Ha BOCTOK.  Mpag i oH?




26 Bcenexsar B B0npocax U OTESTOX

Habmogan HNO u He CKpbigan 3T10ro, HeCMOTPA Ha HeratHeHoOe OTHOWe-
HME HavanocTea.

Bot Takas meropus. A Bbl cMOMKeTe YKasaTe Ha reorpaduHecKoil
KapTe TOMKY, HaJ KOTOpoit npousowna ecrpeya nerunkos ¢ H/10?

1.28. Kanenpaps Marennana

BepHyBWHCE M2 KPYTOCBETHOTO NYTELIECTBHA, MOPAKH M3 3KCMeaH-
unn Mareanana oBHapy:Kuam, 4TO MX KaneHJapb PacXoauTes ¢ NOpTo-
BLIM KaneHaapem Ha oauH aeus. Kakoit us kanewaapeit 6uin enepean —
KopabenbHblit MM NOPTOBbIN — K Noyemy?

1.29. Npoxoxxpennn Benepo:
[Mpoxo:xaenua Benepw: no ancky Conxua 3a nocneanue croneTus
NPOMCXOAWIH K MPOMSOIHAYT B C/eAYIOUHE JaThi:

XVils. 7 pexadps 1631 . u 4 gexabpsa 1639 r.

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

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

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

XXlle. 11 pexabpa 2117 r. ut 8 nexabpa 21251

Bonpocu:

1) MNouemy npoxoxzenns Benepe: HabniogaloTes Toneko B Hauane
MIOHA 1 aeKabpsa?

2) Mouemy npoxoxaeHua rPYNNHPYIOTCA NapaMH i MeXAY ABYMA
NoCNe0BATENLHBIMK NPOXOKAEHHAMM NPOXOAHT 8 ner?

3) Nouemy mesxkay napamu npoxoxaexuit npoxogut anbo 121,5, am-
6o 105,5 ner?

1.30. Uncnexkuun

Ha nonspuyto Hayunyio cranumio «Ceeephsiit nontoc-2018+ npuber-
na uHenekuus, Hadansetso U3 Mockeel. Beiitas us camonera, pykosoam-
TENb KOMHCCHHM OCMOTPENCS M HEAOBONLHO 2ametnn: «Henopsagok: no-
YEMY HE OTMEHEHO MOMOoKeHHe 3eMHOIT ocu? YdeHble N10aM, a He 3Hae-
Te, uto vepes CesepHbiit nonoe 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 B 00 wacos

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

1 NyTtewecTBus no 3emre 27

1.32. 3amkHyTBIA MApWPYT

Mz kakoit TOYKM HA 3EMHOM WAPE HYKHO BHIATH, 4T06bI, Npoiiasa
100 km Ha sor, satem 100 km Ha Boctok u 100 kM Ha cesep, okazaTecs
B MCXOAHO# TOYKe?

1.33. Ha Bce ueTsipe cTOpoHbI

Yenosex npowen 10 km Ha cesep, 10 km Ha 3anmaa, 10 kM Ha or
1 10 KM Ha BOCTOK, BEPHYBILKMCE NPH 3TOM B Hexoanyio Touky. OTkyaa
OH Bblwen?

1.34. He6o BBepx Horamm
Moat Jles Pybunwreitn snepssie nocetin CLUA secuoit 1991 r. Ero
nepsoe sneuataeHue 06 Amepuke, Kak nuwer c ero cnoe Mateeit lana-
nonsckuit (http://m.golos-ameriki.ru/a/253224.html),
£ __ycyrybnanoch Tem, uto 310 gpyroe nonywapue. Hanpumep, 8 Tom xe
Can-DpaHuMcKo MeHa CTPALWHO Nopasuna Kapra 3ge3aHoro Heba, nepe-
gepHyTas Haw3HaWky. Bonbwas Megseanua To A BEEPX HOFaMM, TO NK
BHW3 — Tam Bce Gbino Haobopot! Mpuuem 8 370 He Cpasy NOHAN, HE Tak
Y 2 XOPOWO 3HAI0 KTy 38e3AHOT0 HeBa, HO NOTOM MHe 06 BACHUAN, UTO
3[1eCb BCE NepeBepHyTo.

lMpoananusupyiire cnosa nosra.

1.35. Yro nozagu?

[Mocmorpure Ha 3to doto nonHoit JlyHel U yragaiite, 4To B 3TOT MO-
meHT Bs1n0 nozaan ¢ororpada (poro: Aaron J. Groen).




N3 Kakon TOYKU Ha 3eMHOM Lape HYXXHO BbIUTHU,
4yToObI, Nponas 100 kM Ha tor,
3atem 100 km Ha BocTok 1 100 KM Ha ceBep,
OKa3aTbCH B UCXOOQHOU TOUYKE?
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3[1eCb BCE NepeBepHyTo.

lMpoananusupyiire cnosa nosra.

1.35. Yro nozagu?

[Mocmorpure Ha 3to doto nonHoit JlyHel U yragaiite, 4To B 3TOT MO-
meHT Bs1n0 nozaan ¢ororpada (poro: Aaron J. Groen).




YY9€CTb KPUBU3HY geM.TII/I. STO NMEJIO Bbl CMBICJI, eCJIN Bbl B YCJIOBUU 3a/1d-

yu 6611 3aaH myTh 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 MHTEPECHO. 3eMJII0 MBI CUMTaeM IapoM ¢ OKpyKHOCTBHIO 40 000 kKm

I10 3KBaTOPY. NSNS
PAAEIRNS

1.33. Ha Bce ueTtbipe CTOpPOHDI

\'x \ \\

/ / '
Takue TOUYKHU PacIIOJIOKEHbI Ha Ilapa/lJ/IE]IH, // o[ \ \ \ \

OTCTOSAILEN HA 5 KM K 10Ty OT 9KBaTOPA. Rk {‘BaTOP } }7\-
1.34. He60 BBepx HOramm \\‘\\ \\ '!\ /l // ////
[lepemerenne Habmogarteas us BocTouHo- _

ro B 3amajiHoe Mojiyiapue NpUHIUIHAILHO He %g

MEHAET OPUECHTALINIO COSB€3HI/Iﬁ OTHOCHUTEJ/IbHO IOPHU30HTA (BTO [IPOUC-

XOJUT TOJIBKO IIPU CYILECTBEHHOM M3MEHEHUM IIMPOTHI, HAIIPUMEP IIPU
nepemeltieHuu U3 CepepHoro nouaymapus B HOykHoe). TeM He MeHee He-
Oosbllloe, HO 3aMeTHOe Jla)ke JJIs1 JI0OUTeNs aCTPOHOMUM U3MEHEHUe
BHJla 3Be3qHOro HeOa mpu mnepeeszne u3 MockBbl (IIMpOTa OKOJIO 56°)
B CaH-(DpaHuucko (mmpora 0koJio 38°) Bce ke MPOUCXOMUT.







[lonsipubie yacel

MNouemy
nyTewecTBEHHUKM,
. npyuwpue Kk CeBepHoMy
~ unu KOXXHOMY nonkocy,
| npeanoyYMTaloT
UMEeTb Yachbl
CO CTpernkamu
U unchepbnarTom,
pa3geneHHbIM
Ha 24 yaca?




KaBep3Hble Bonpochl

1) JlyHa - 3TO CNyTHUK UNx nraHeTa?

2) Ecnun Ha JlyHe cuna TaecTu B 6 pa3 MeHbLLEe, YeM Ha 3eMre,
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 Npu noneTtax B cTparocdepe U, 0COOEHHO, B KOCMOCE OAHEM
BUAOHbI 3BE3bl. A CMOTPEST MHOro penopTaxen ¢ opbuTbl, HanpumMep,
0 paboTe KOCMOHaBTOB B OTKPbITOM MPOCTPAHCTBE, HO HUKOrA4a He Buaen
3B€3 Ha Hebe. [Touemy?

4) JlyHa peryngapHo BoCXoAUT Ha 3€MHOM HEDOCKIOHE.
A BocxoguT nu 3emns Ha Hebe JlyHbI?
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1. Ha cKonbKo yrnoBbIX MMHYT MNOBOpPaYUuBaETCA 3eMHOM Luap
3a 1 MUHYTY BpeMeHU?

2. B Kakux cny4yasnx yrnoeas BbiCoTa CBeTUJia Hal TOPU3OHTOM
He U3MeHAEeTCA B TeYeHUe CyTOK?

3. Kakou n3 HebeCHbIX Kpyros Bce cBeTUna
nepecekKkarwT ABaXabl B CYTKU?

4. Ha Kakou reorpauyeckom LUMpoTe B AieHb NeTHero
CONHUEeCTOAHUA BbicoTa ConHua Hag ropusoHTOM Haubonbluaa?

5. K3anagy unu K BocTtoKy ot ConHua Haxoautca BeHepa,
ecnu oHa HabnwaaeTca yTpom?

6. 3HakoMo nu Bam 3To ymucno 3° 08’ 29,73” u rae oHoO
ucnonb3yeTca?

7. KakoBa gomkHa ObITb BbICOTa Nnonkca MUpa, YTOObI
B Teé4YeHne CyTOK BCe 3Be3abl HeOa B3OLWINU Ha rOpU30OHTOM?



Monioc mupa

MNpamoe BocxoxaeHue ConHua 6",
Koraa ato 6biBaer?

KakoBo B 3TOT MOMEHT
Monioc
CKnoHeHue ConHua? IKNUNTUKN

KakoBbl KOOpAUHaTbI
ceBepHOro nontoca
AKNUNTUKN?

Kakaa 4yacTb 3KITUNTUKU
NMNOCTOAHHO HAXo4AUTCAHA

Hag ropu3oOHTOM?

Mpeueccusa — ato meaneHHoe (50" B roa) nepemelleHme To4ek
paBHOAEHCTBUSA. A NO KaKOMYy Kpyry HebecHomn cdepbl
NPOUCXOAUT 3TO NepeMeLleHUue: No 3KBaATOPy UNU No IKIUNTUKE?

KakoBbl 3KkBaTopuanbHble KoopauHaTbl ConHua B MOMEHThI
paBHOAEHCTBUN U CONMHUECTOAHUN?






Pew. Myctb M; — macca 3emnu u Rz — paguyc 3emnu. NoneT cnyTHUKa No HU3Kou opbute oT
O4HOro Nnonca K ApyroMmy saiMeT NofoBUHY ero opbutanbHoro nepuoja:

T1=0,5 P =7 (R*/GMs5)'"?

Tenepb onpegenum NPOAOMKUTENbHOCTL NoNeTa cHapaaa Yepes waxTy. MNockonbky
pacnpefeneHue NNOTHOCTY BeLLeCTBa BHYTPU 3eMNV UMeeT JOBOMNbHO CMNOXKHbIN BUA, Mb
paccMoTpuUM ABa KpalHuX cnyvas:

a) [MycTtb 3eMna — o4HOPOAHbBIV Wap. Ha paccToaHuY r OT UeHTpa 3eMnv CHapsaa UcnbiTbiBaeT
NPUTS)KEHVE TONbKO OT BHYTPEHHEel YacTu nnaHeTbl paguycom ru maccovt M(r) = Ms (Rs)°.
CnepoBaTtenbHO, OH ABMKETCA € yckopeHuem a = —GM(n)/rr = —=GM; rlR®; (3HaK MUHyc roBopuT
30eCb O TOM, YTO HanpaeneHus BEKTOPORB I' i @ NPOTUBONONOXKHbI). Kak BUAUM, 3TO ypaBHeHue
NPOCTbIX rAPMOHUYECKUX KonebaHuii, BO3HUKaLWMX B TOM Cny4ae, Koraa Bo3spaljatoulas cuna
nponopuyvoHanbHa OTKNOHEHWIO TENa OT TOYKM paBHOBecHsA. B HalleM cnyyae 3Ta Touka — UeHTp

3emMnu.
PewunTb 3TO ypaBHEHWE MOXKHO MO aHanoruy ¢ ypaBHeHUeM manbix KonebaHui MagTHUKa:
a =-—grlL, rae g — yckopeHue csobogHoro nagexHus, L — gnvHa MaaTHUKa, r — ero oTknoHeHue. Kak

U3BECTHO, Nepuos konebaHua MasTHUKa cocTaenseT
P = 2n (L/g)"? = 2= (rla)'".
3HauuT, nepuoa konebarus cHapsga B WwaxTe (Hes3aBUCUMO OT amnnuTyabl konebanus!) coctaBut
P = 2n (R3*/IGMs3)"2
A noneT mMexay nonocamu ByaeT ANUTLCSA
T2a= 0,5 P=n (R3*/GM>)"?

Takum obpaszom, B crniyqae ogHOpoaHOW 3eMnu cHapsaabl NpubyayT K KXKHOMY NOMCy
OAHOBPEMEHHO (T1= Taa).
s



OAHaKo U3BECTHO, YTO K LLEHTPY 3eMNU NMIOTHOCTb YBENUYUBAETCH, MO3ITOMY pacCMOTPUM APYrou
KpanHUi criy4amn.

©) MNMycTb BCA Macca 3emMnu cocpeaoToYeHa B €€ LieHTpe. Toraa yCKopeHue cHapsaa
a = GM-/r?. 310 ypaBHEHUE OBWKEHNS B NOMe TOMEYHOM Macchl, TUNMYHoe Ana Ten ConHeyHou
cuctembl. [IBWKeHUe Halero cHapsaaa nNo paguanbHouU opduTe MOXKHO NPeAcTaBUTb Kak ABWKEHNE

NO BbIPOXXAEHHOMY 3MIUNCY C 3KCLLEHTPUCUTETOM NMPaKTUYECKU paBHbIM eanHuue. Toraa 6onbluas
Nonyoch 3TOro annunca pasHa Rs/2, a opdbuTtanbHbl nepuoa

T25 = 2% [(83/2)3/GM3]1\2 =T (R33/2GM3)1\2

Kak BuauM, 310 B V2 pas MeHbLUe, YeM T4 Unu Tza. O4EBUAHO, YTO UCTUHHOE 3HAYEHUE BPEMEHU
noneTta cHapsga Yepes waxty (72) yAoBNEeTBOPAET HEPABEHCTBY T2a > T2 > Ts. CnegoBaTernbHO,
T> < T4, T. €. CHapAA, oTNyLWEeHHbIN NagaTth B WaxTy, AOCTUIHET NPOTUBOMNOMOXKHOW TOYKN 3eMNU
ObICTpee, YeM CHapsaad, BbiBE€AEHHbIN Ha opbuTty. Kak Buaum, 3To odeHb yaoOHbIV BUA
MEXKOHTUHEHTANbHOro TPaHCNopTa U, K TOMY Ke, COBEPLUEHHO BecnnaTHbin (ECnu He cYUTaTb
3aTpaTt Ha co3aHue WwaxTbl U nogaepaHua B HEN Bakyymal).

3apava pelueHa. A Tenepb nonpobynte paccMOTPETb TPETUM BapuaHT pacnpeaeneHus
NMOTHOCTU 3eMnu — COBEPLUEHHO HEBEPOATHbLIN: MYCTb BCA Macca niaHeTbl COCpegoToO4YEHa B €€
OecKOHEYHO TOHKOW 060MnoYKe, a BHyTpU — nycTto. >XXenatw ycnexal



3.11. Kocmuueckuit mycop

Ha pucyHke nokaszaHo KOIM4eCTBO KOCMHYECKNX 0OBbEKTOB, YC/IOB-
HO HAa3bIBAEMbIX «KOCMHYECKUM MYCOPOM», Ha HU3KHX OKOJIO3€MHBIX
opburax (200-2000 km). 3TO BbILIEALIME 3 CTPOS UCKYCCTBEHHBIE CITYT-
HUKH, MOC/IeJHHEe CTYMEeHU pPaKeT-HOCUTesIel, nepexo/iHble OTCeKH, va-
CTHM B30PBABILUMXCS PAaKeT WM PaspyLUIMBLIMXCS NMPU B3aUMHBIX coyaa-
PEHUSX CMYTHUKOB. 3[€Ch Y4TEeHbl TONbKO KPYMHble 0OBEKTbI, pasme-
pom Gonee 10 cm, KoTOpble yaaeTcs OTCNeKMBATb METOAAMM PagHo-
JIOKaLMM M KOTOpbie NMpPeAcTaBAsioT GAaTaJbHVIO YIPO3Y IS «KHUBbIX»

.
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IlBa acTpoHOMa C OAUHAKOBbLIMU
ONTUYECKUMMU TerneckKkonamm
aAnametpom D = 10 m HaxogsaTCcA
OAVH Ha 3emne, apyron Ha JlyHe.
KTO U3 Hux pasnuuuTt 6onee menkue
AeTanu Ha NOBepXHOCTU coceaHero Tena,
M KaKkoB OyaeT ux nNUHenHbIn pa3mep?



Pew. : /ICTOYHMKOM BO3MYLUEHUSA CBETa CNYXUT atMocdepa 3eMnu. JInHenHoe paspelueHue

coctaengeT L = alL, rae «- yrnosoe Bo3myLeHue, L — pacCToaHUE OT UCTOYHMKA BO3MYLLEHUS
Ao obbekTta HabnwageHusa. MNyctb o = 1" AnNa HouHOW aTMocdepbl 3emMnun n o = 3" ANS AHEBHOMN.
byaem cunutaTth, YTO 3eMHON Habnwgatenb CMOTPUT Ha JIyHY CKBO3b HOUHYK aTMocdepy, a

NyHHbIA HabnogaTtenb CMOTPUT Ha 3eMMI0 CKBO3b AHEBHYIO aTMocdepy 3eMnu. XapakTepHyto
TONWWHY atMocdepbl npumem pasHou L = 15 kM. Torga atMocdepHoe pasmbiTue caenaer

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

CmoxeT nu Teneckon guametpom 10 M c yyueToM Andppakuumn Ha ero anepType peanusoBaTb
Takoe paspelueHne? OudpakumoHHoe paspeluerue (1,224/D) ana .. =5500 Au D =10 m
coctasngaeT okono 0,014"”. Ha pacctosaHun 3emng-JlyHa 3T0 COOTBETCTBYET NMUHENHOMY pa3peLUeHUio
380 000 km x 0,014"/206265 = 26 M.

CnepoBaTenbHO, BO3MOXHOCTU HA3eMHOrO TeNneckona orpaHuyMBaeT HEOAHOPOAHOCTb
3eMHOI aTMocdepbl, He No3BonswLas yeuaeTb Ha JlyHe geTanu paMepoM MeHee 2
KUNOMETPOB. A BO3MOXXHOCTU NYHHOrO TENecKona orpaHuyMBaeT Nullb AuaMeTp ero o6bekTuBsa,
He MO3BONALWMIA Pas3nuuUTe Ha 3emne getanu pa3Mepom MeHee 26 MeTpoB. YTobbl
peanu3oBaTb Ha 3eMHOI NMOBEPXHOCTU NUHENHOE pa3spelueHue B 22 CM, NYHHbIi aCTPOHOM
AomkeH Bbin Bbl UMETL TENecKon AuaMeTpoM He MeHee 1 Kkm!



MoxcHo nu
oezambo
6 Hegecomocmu?

Mapk Bange Xai, MKC, 2017 r.







B necHe "I'nynble meutbl” Hatanbsa BeTnuukaa noer:

Tennasa BoAaa,
30510TOMU NecoK;

K ceBepy nuuowm,
Cepauem Ha BOCTOK.

Ecnu noHumartb 3TM cnoBa OyKkBanbHO, TO rae NpoucxoauT
aAencreue?

'Oe HY)XXHO NOCTPOUTbL O0M,
4yTOObI BCE ero okHa BbIXoaAunu Ha ceBep?

ByayT nu npu 3TOM BCe ero KOMHaTbl
FMIMWLEeHbl COJTHeYHOoro csera?

KakoBO CKINnoHeHue 3Be34, KoTopble B NOOOM MecTe
3eMInu MOryT ObiTb BUAUMbI HA TOPU3OHTE?



MoaT JleB PybuHwTenH Bnepsble nocetun CLUA secHon 1991 r.

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

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

MEHS CTpaLLHO nopasura KapTta 3se3gHoro Heba, nepeBepHyTaa Han3HaHKYy.
bonblwaga 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 ODBACHUMNU, YTO 3[ECH BCE NEPEBEPHYTON.

[MpoaHanu3npymnTe crnosa noaTa.

CKOnbKO reocTaLMoHapHbIX CMYTHUKOB HEo6XoauMMO, YToObl NOAAEPKMBATD
KPYrNOCYTOYHYIO CBA3b MEXAY Hay4YHbIMU CTaHUMAMU Ha CeBepHoM U KO3KHOM nontcax?

ByaoeT nu Ha 3eMrne cMeHa HA Y HOYM, ECINU OHa NEPECTaHET BpallaThCs
BOKPYr CBOEW ocn?

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



