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BBepeHue

CnoBo (OKCIIEPUMEHT»  MPOUCXOJAUT  OT  JIATUHCKOTO CJIOBa
«experimentumy, 4TO MEPEBOAUTCS KaK «Ipo0a, OMbIT», TO €CTh B Y3KOM CMBIC-
JI€ CJIOBA TEPMHUHBI «OIBIT» U «IKCIEPUMEHT» SIBJISIIOTCSI CAHOHUMAMM.

B Hayke »KCHEpUMEHT MCMOJIb3YETCS JJIsl MOIYyYEeHUs 3HAHWN, HEU3BECT-
HBIX YeJIoBeueCTBY. B mporecce o0ydeHus (B IMIKOJIC) SKCIIEPUMEHT PUMEHSET-
Csl U1 TIOJTYYCHUS 3HAaHUH, €111€ HEU3BECTHBIX JAHHOMY KOHKPETHOMY Y€JIOBEKY
(yueHnuky). ITockoyibKy 3aKOHOMEPHOCTH IMPOBEICHHUS IKCIIEPUMEHTOB B3pPOC-
JBIMUA ¥ IIKOJbHUKAMH BO MHOI'OM HE COBIIAJIAlOT, YCJIOBUMCS B JAJIbHEUIIIEM
MOApPa3yMeBATh B MPEICTOAINIUX ACTPOHOMHUECKUX IKCIIEPUMEHTaX CIOBOCOYE-
TaHHE «YYEHUYECKOE IKCIIEPUMEHTHUPOBAHUEY.

Kak 1 OOJBIIMHCTBO CJIOB PYCCKOTO SI3bIKA, «IKCIIEPUMEHTHUPOBAHUE) SIB-
JSI€TCSI MHOTO3HAUHBIM CJIOBOM. OHO BBICTYHAaeT KakK METOJ| OOy4eHHSs, €CIIH
MPUMEHSIETCS JJISl TIepeayl YUeHUKaM HOBBIX 3HAHUM, TaKXKE OHO MOXKET pac-
CMaTpUBaThCs Kak (popMa opraHu3anvy MeJaroruyeckoro Mnpoiecca, HaKoOHell,
AKCIIEPUMEHTUPOBAHUE SABJISICTCS OJHUM U3 BUJOB MO3HABATEIBHOMN JIESITEIHHO-
CTH y4eHHMKOB. OmNHCaHHBIE HaMU SKCIEPUMEHTBHI MOTYT HCIOJIb30BAaTHCS HE
TOJILKO B TTIOBCEIHEBHOM ACATEIILHOCTH yUUTEN (Ha YpOKaX U BHEYPOUHBIX 3a-
HATHSIX), HO U B KA4eCTBE CaMOCTOSITEIBHBIX JIOMAaIllHUX 3aJaHui (C TocIe-
JTYIOIIAM O0CYXJICHHUEM C YICHUKAMHU ).

PaccMOTpeHHBIE SKCIEPUMEHTHI UMEIOT CXO0XKYIO CTPYKTYpY. Jliis Kak1oro u3
AKCIIEPUMEHTOB YKa3bIBAIOTCS (PAKThI M HAOIIOACHMS, SBJISIONIUECS OCHOBAHUEM
JUTSI TIPOBEJICHUS IKCIIEPUMEHTA, 1eIb IKCIIEPUMEHTa, TPUBOJIUTCSI CITUCOK HE0O-
XOJIMMOTO TMPOCTEHIIIero 000pyA0BaHUS U MaTEpUaIoB, HHCTPYKIIUU U WLTFOCTpa-
IIMU TI0 MPOBEICHUIO YKCIIEPUMEHTOB, 0KUIaeMbIe PE3YJIbTaThl U UX OOBSICHEHUE.
OnucaHue SKCIEPUMEHTOB COIMPOBOXKIAIOTCS JOMOIHUTEILHBIMU MaTepuaiaMH,
noMe4YeHHbIM pyOpukamu «Jlna cBenenus» wim «Bompock». B OombiimHCTBE
CJIy4aeB OMUCAHUSI U OOBSICHEHUS IKCIIEPUMEHTOB CHAOKEHBI CChUIKAMHU C MOMO-
mpio QR-K0/I0B HAa BUACOPOJIMKH, TIPE3CHTAMK, Web-CTpaHUIbl U PUCYHKH, T10-
3BOJISIONTUME 00JIee MOAPOOHO MTO3HAKOMHUTBCS C ACTPOHOMHUYECKUMU SIBJICHHUSIMH,
MPEACTABICHHBIMU B ONUCAHUIX SKCTICPUMEHTOB.

Kak BbIOpaTh M yCTaHOBHUTH IIporpaMmy ckanepa QR-koq0B Ha MoOMIIBHOE
YCTPOMCTBO paCCMaTPUBAETCS B NPULONHCEHUU K TAHHOMY U3JJaHUIO.

JIOTIOTHUTENBHBIN MaTEPUAIT MOKET CIYKUTh CTUMYJIOM JUUTA JAJIbHEUIIIETO
MOMCKA CBEJICHUM U PACILIUPECHUS 3HAHUM YUEHUKA I10 TEME.

ACTpOHOMUYECKHE DKCIEPUMEHTHI TMO3BOJSIOT OOpaTUTh BHUMAHMHE
IIKOJLHUKOB Ha CIIEIYIOIINE BOMPOCHI:

» METOJIbI aCTPOHOMHMYECKUX HCCIICIOBAaHUMN: aCTPOHOMHUYECKHUE HaOIIO-

JICHUSI U1 U3MEPCHUS;
» KiaccuUKaIMs METOJOB aCTPOHOMHUYECKHX HCCIICIOBAHUN B 3aBUCH-
MOCTH OT MX 3a7a4 1 UCTI0JIb3yEeMbIX HHCTPYMEHTOR,;

3



» yCIIOBHS MPOBEACHUS U OCOOCHHOCTH ACTPOHOMHUYECKUX HCCIIEIOBAHU;

» TpHUMEHEHHE 3aKOHOB (PU3UKHU IS ONPEAETICHUS OCHOBHBIX (PU3NYECKUX
XapaKTEPUCTHUK KOCMHUYECKHUX OOBEKTOB M B3aUMOCBS3b 3TUX XapaKTe-
PUCTHK;

» paccMOTpPEeTh ACTPOHOMHYECKHE (HOPMYIIbI, TMO3BOJIIONINE PACCUUTHI-
BaTh OCHOBHBIC (PU3MUECKHE XapaKTEPUCTUKH KOCMHUYECKHUX OOBEKTOB
Ha OCHOBE JIaHHBIX aCTPOHOMHUYECKHUX HAOIIIOICHMIA;

» TnpuMeHeHHe QU3NYECKUX MPHOOPOB B aCTPOHOMHUYECKUX HCCIIETIOBAHU-
X, UX Ha3HAYEHUE, YCTPOUCTBO U MPUHIUI ACHCTBHUS.

[IpumepHbIe TEMBI Kypca aCTPOHOMHUH U CBSI3aHHBIE C HUIMU 3KCIIEPUMEHTHI

npuUBeICHbI B Ta0M. 1.

Tabnuya 1.
Tembl Kypca aCTPOHOMHU Y IPOBOJUMBIE 110 HUM 3KCIIEPUMEHTBI
Tembl OKCNEepPUMEHTHI
Co3Be3iust U IPKUE 3BE3/IbI 1. Mepuanue 38e31

2. 3Be3/5I HOYBIO U JHEM
3. IIpocTpaHCTBEHHBIE MOJICIT CO3BE3/THIA
4. JlomManauii niuaHeTapui

JIBuxkenue 3emiid BOKPYT OCH U IO OpOuTe 5. Masgrauk @yko

6. JleHp ¥ HOYD

7. 3emHas och

8. Ilperneccus 3emMHOI ocu

Hebecnas chepa 9. Bparenue nHeGecHoit cepsr

10. Bricora cBeTHia
N3MepeHne BpeMEeHH U ONPEIeTICHUE T€0- 11. 'HOMOH U TONTyIeHHAS JIMHUS
rpadu4ecKoi JOAroThI 12. DxBaTOpHAIBHBIE COTHEUHBIE YaChl

13. I'opu3oHTaIBHBIE COTHEYHBIC YaChl
14. BepTukaibHble COJTHEUHBIE Yachl
15. I'ie v Kor1a HAUMHAIOTCS CYTKH?

JleToucuncienue u KajeH1apb 16. Kanennaps st Mapca
Cucrtembl MUpa 17. Perporpannoe asuxenue Mapca
Kondurypauuu u ycnosus Bugumocts miaa- | 18. Habmoaenus Mepkypus
HET
Buaumoe nemxenue u ¢asbl JIyHsl 19. Cusnue JlyHsl
20. ITouemy MBI BUJIUM TOJIBKO OJIHY CTOPOHY
Jlyns1?

21. JIu6panus JlyHsl
22. ®a3sl JIyHbl

CoJIHEUHbIE U JTYHHBIE 3aTMEHUS 23. ConHEYHOE 3aTMEHUE
24. JlyHHOE 3aTMEHNE
3aKoHbI HEOECHOM MEXaHUKHU 25. OpbuTanbHbIe KpUBBIE

26. [locTpoeHnue rurnca
27. I'eocTalnOHApHBIN CITYTHUK

28. Pakera
Omnpenenenue pa3sMepoB HEOECHBIX TN U 29. Pagunyc 3emnu
PACCTOSIHUH 10 HUX 30. Cxxatast 3emitst

31. [lnametp JIyHsl
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32. 'opusoHTANBHBIN Tapasuiake. PaccrosiHue
10 JIyHbI
33. YroJyikoBbIil OTpaxkareib

Ocob6ennoctu crpoerus: ConHEeUHON CUCTe-
MBI

34. HaxioH opOUT IaHeT

IInaneTsl 3eMHOM TpyMNIIbI

35. Temnieparypa u T€Hb

36. 3uma u s1eTo

37. O6naka

38. [TapuukoBbIiii 3 PekT

39. 3emnst — romy0ast manera
40. TTouemy Mapc kpacHbIN?
41. I'psi3HbIil cHEr

Jlyna xak HeGecHOe Teno

42. JIyHuble Kparepbl

IInaneThI-ruraHThl

43. Konbua CarypHa
44. cueznoBenue koueny CatypHa

CHYTHI/IKI/I IIJIaHCT-T'UTaHTOB

45. Apusnb u YMOpuonb

KomeTtnl

46. XBOCT KOMETBI

[Tponyckanue 3eMHOM aTMOC(hepoi pa3TMIHbIX
BH/JIOB M3JTy4YEHUS

47. Nonocdepa

Temeckonsl 48. ' 1aBHOE CBOMCTBO TEJICCKOIIOB
49. Teneckom-pedpakrop
50. Teneckon-peduiekTop
PagnoTeneckorsl 51. Paguoreneckon

Oomme ceenenns o Couiie

52. Paccrosuue no ConHia
53. Pazmep Connna

CtpoeHue conmHeyHoi arMochepsl

54. Conniie — abCOIIOTHO YEPHOE TEJIO

AxTHBHBIE 00pa3oBanust Ha ColHIe

55. UckaxeHnne COMHEYHBIX ITSITEH

Crpoenue u sBommoryst BeeneHHoi

56. Pacimpenue Beenennoit

Ceiiuac npogeccuu, CBSI3aHHbIE ¢ KOMIBIOTEPAMU, — OJAHU U3 MOIMYJISIPHBIX
cpeny MoJioie:ku. MHOTHE BBITYCKHUKH BYy30B Pa3HbIX CIELUAIBLHOCTEN CTaHO-
BATCSI ITPOrpaMMUCTaMu, OJarojapsi Xopouei (pu3nKo-mMaTeMaTHYeCKO MoAro-
TOBKE, BKJIIOYAIOLIEH OTIMYHOE 3HAHME KOMIBIOTEPOB. B acTpoHOMUM MX MpU-
BJIEKAET OOWJINE UHTEPECHENIIINX KOMITbIOTEPHBIX MpHII0KeHU. Celiuac HyKHbI
CHEUANINCTBl M0 00paboTKe pe3yJbTAaTOB ACTPOHOMHUYECKUX HAOIIONCHUN U
U300pakKeHUi, M0 aBTOMAaTH3alUU HaOJIOJCHUM, 10 MaTeMaTUYECKOMY MOJie-
JMPOBAHMIO. be3 yCBOEHUSI OCHOBOMNOJIAratoMX MPUHIHUIIOB aCTPOHOMHUYECKOM
HAYyKH, IepeiTH Ha Oosiee BHICOKUI YPOBEHb aCTPOHOMUYECKUX IKCIIEPUMEHTOB
IPaKTUYECKA HEBO3MOXHO. [IpocTeiiine acTpOHOMUYECKUE IKCIIEPUMEHTHI 11O~
3BOJISIT IIKOJIBHUKY HArJIIIHO JaTh OTBETHI HA TaKWE BOIPOCHI, KaK HaIPHUMeEp:
YeMm oTauyaeTcs reocTalioOHapHas opOHMTa CIyTHHKAa OT TE€OIEHTPUUYECKON?
Kaxk onpenennnu maccy 3emnu unn ConHua, ux pasmepsl? Kak nosmyvaercs, 4To
Jlyna Bcerma moBepHyTa K Ham ojHOW ctopoHoi? Ilouemy konbia CaTypHa
npo3paunbie? OKa3bIBAETCS, MOXKHO J1aTh OTBETHI HA 3TU U PAI APYTHUX MOI00-
HBIX BOMNPOCOB 0€3 MPOCTPAaHHBIX OOBACHEHUN (KOTOpbIE HE BCErla yYeHUKam
JOCTYIIHBI U TIOHSITHBI), @ TOJIBKO Ha OCHOBE MPOCTEMILEro 3KCIEpUMEHTA.



JkcnepumeHT 1. MepuaHue 3Be3f

Daxkmul u Hadawoenusn. Eciu cMOTpPETh TPOCTHIM I1a30M HA HOYHOE He-
00, TO 3aMETHO, KaK MEHSIETCA SIPKOCTh 3B€3]], B 3TOM ClIy4ae TOBOPST, UTO 3BE3-
JIbI MEPIIAIOT.
Ilenws. OODBIICHUTD, MOYEMY MEPIIAIOT 3BE3/IbI.
Oobopyoosanue u mamepuansl. Kapmanusiii poHApUK, CTEKIITHHAS OaHKa
C LIIMPOKUM TOPJIBIIIKOM, YITaKOBOYHAs alIOMUHUEBAs (ojbra, KapaHaail Wiu
HeOOoJIbIIIas AI0YKa.
Hucmpykyua.
e Bo3bMHUTE KYCOK aTlOMHUHHEBON (POJBIH
(HammpuMep, OT YHNAaKOBKH IUIUTKU IIOKO-
nana). COMHHUTE 3TOT KYCOK pyKamH, a g o
3aTEM paclpaBbTE€ U PACCTEIUTE Ha CTO- '
Je.
e HanonuuTe GaHKy NPUMEPHO Ha /3 BO-
JIOM U MOCTaBbTE HA CMATYIO (DOJIBTY. % -

1

e B 3aTeMHEHHON KOMHATe 4Yepe3 TOpJIOBU- ‘_ e
Hy OaHKU oOcBemaiite ¢oHapeM €€ JTHO :
(puc. 1.1). Puc. 1.1. Habnioaerve

) «MepuaHuna 3se3a»
e [lonaOmronaiiTe, Kak BBINVISIAUT (oJibra

yepe3 CIOKOWHBIN CJIOW BOJIBI.
e He Beikmrouas GoHapb, npoaopKaTe HaOMIOACHUS, HO CJIeTKa T10-
MeEIIIaB MMPU 3TOM NTOBEPXHOCTh BOJIbI KapaHAAIIOM.

Pe3ynvmameut. 1lociie BO3MYIIECHUS TTOBEPXHOCTHOTO CJIOSI BOJIBI, HAOII0-
JlaeTCsl MEPIIaHUE CBETA, OTPAXKEHHOTO OT (DOJIBIH.

Oobvacuenue. BoiHbI HA IOBEPXHOCTU BOJbI 3aCTABJISIIOT JIy4YHd CBETA HU3-
MEHSTh UX HampaBjieHUE. DTO MPOUCXOIUT U3-3a SIBIICHUS MpesioMmieHus. Jlyau
CBETa MpETepNeBatOT MHOTOYUCIICHHBIE OTKJIOHEHUSI OT MPSMOro MyTH, TO CO-
Cpel0TaunBasiCh, TO paccerBasch. B ciyuae co 3Be3gamMu MpuYruHa MEPLIAHUS —
3eMHas arMocdepa, 4epe3 KOTOPYIO Jy4ud 3Be37] JOJKHBI IPOUTH, MPEKIEC YeM
JIOCTUTHYTH ri1aza. OTCro/1a — 4acThle U3MEHEHUS IPKOCTH 3BE3I.

Caert 3Be3/bI MPOXOJIUT U3 CJI0SI aTMOC(Ephl ¢ MEHBIIIECH MJIOTHOCTHIO B
cloi ¢ OoJjiee BBICOKOM IUIOTHOCTBIO, TaK KaK TEIUIBIM BO3AYX IOJHUMACTCS
BBEPX, XOJIOJHBIH — OMyCKaeTCsd BHU3. BO3ayX MpenomiIsieT CBET MO-pa3HOMY,
B 3aBHCHUMOCTHU OT TemmepaTyphl. IIpy mpoXoXXIeHHH CBETa OT CJIO0S K CIIOI0
BO3/lyXa M HAYMHAETCs MepiaHue cBera. [Ipu 3ToM odepTaHus 3BE3]1 MEPHOIHU-
YECKH CTAaHOBSITCS PACIUIBIBYATHIMU, UX SPKOCTb, MEHSIETCH.

Camu 1o ce0e 3Be3/bl HE MEPIAIOT. ITO BIEYATICHUE CO3/Iae€TCS Y 3E€M-
HOTO HaOJIroAaTeNsl, KOorjaa OH BOCIIPUHUMAET CBET 3BE3JIbI MOCJIE TOTO, KaK OH
MpoIies CKkBo3b atMocdepy. Eciu Mbl B3TJISIHEM Ha 3BE3]IbI B OTKPHITOM KOCMO-
ce, e HeT aTMoc(epbl, Mbl HE 3aMETHUM MEPIIaHUs 3BE3]l: OHU CHUSIOT TaM CIIO-
KOMHBIM, ITOCTOSSHHBIM CBETOM.



Takum 00pa3om, MepliaHue 3BE€3]l HE €CTh CBOMCTBO, MPUCYIIEE CaMUM
3Be3/laM; OHO MPHIAETCS UM 3eMHOM aTMoc(epoii, yepe3 KOTOPYIO JIy4d 3Be3]]
JIOJKHBI IPOMTH, IPEXKIE YEM IOCTUTHYT IJ1a3 YEJIOBEKA.

Ha puc. 1.2 noxazan Ooinee
CIIOKHBIM JKcHepuMeHT «MepraHue
3B€31» C Ta30BOM TOPEIKOW, KOraa
pacKajJeHHbI Ta3 UMHUTUPYET H3Me-
HEHHUE TIIOTHOCTH aTMOC(EpHI.

Bonpocuw.

1. Ecmu O BBI HAXOAMJIHCH HA
Jlyne, To HabOmomamu OBl MepIlaHUE
3Be31?

KOCMOHaBTLI, Ha6J'IIOI[aBIHI/IC 3BE€3-
bl C .HyHBI, A€ HET aTMOC(bepBI, BUACIN
HC60, YCEAHHOC 3BE3JaMH, KOTOPBIC CBCTH-
JI1 POBHBIM HemHrawimuMm ceerom. Ha 3em-
Je, B OTIINYHUC OT HyHBI, Jy4Hd CBE€Ta 3BE31,
nopexac 4YeM AJOCTUTHYTH ITOBCPXHOCTH,
MHOTOKPATHO NPEIOMIIAIOTCA B Pa3JIMYHBIX
HaIlpaBJICHUAX.

2. Tlouemy rmutaHeTsl (Hampu-
mep, Benepa u Mapc), cBerarcs oT-
Pa’KEHHBIM COJIHEYHBIM CBETOM U HE
MEpIIaOT, HO BBITJISIAT HAa HeOe Kak

OOJBIIINE SIPKUE 3BE3/bI?

[InaneTsl pacmonokeHbl OMKe K
3CMJ'Ie, U Mbl BOCIIPUHHMAEM HX KaK HE-
OOJbIINE TUCKHU, & HE KaK KPOIIIEYHbIE TOY-

o Puc. 1.3. O6bsicHeHME NPUYNHBI MepLaHUs 3Be3
k. CONHEUHBIM CBET OTpa)kaercs OT pas- (Buzeo 1 MuH 51 c)
HBIX YYaCTKOB TUCKOB IiaHeT. CBeT, mpo-
XOJII CKBO3b CJIOM 3eMHOUM aTMoc(hephl, TaKkKe MPETOMIISIETCS, HO TIPEIIOMIIICTCSI HEOIMHAKO-
B0. OT OJIHUX YYaCTKOB JMCKa CBET OTpa)KaeTcs W IMOMajaeT B ria3a HabmrogaTens, XOTsS OT
JIPYTHX yYaCTKOB TUTAHETHOTO JIUCKA CBET MOXKET HE JOXOIUTH JIo Habmogarens. K Habnrona-
TEJI0 IPUXOJUT CBET, TOCTOSTHHO OTPA)KEHHBINM OT KaKMX-TO TOYEK IJIaHEeTHOTO Aucka. Cpen-
HSIsl )K€ WHTEHCUBHOCTH M3ITyUEHHUsS CO BCEW MOBEPXHOCTH JMCKA OCTAeTCs MOCTOSHHOM. [1o-
ATOMY JIUCK TJIAHETHI U CBETATCS] POBHBIM HEMUTAIOIIUM CBETOM.

[Tpocmotpes Buzaeo (puc. 1.3), MOXKHO YBHIIETh, KaK MEPIIAtOT 3Be3/1bI Cupuyc U Apk-
TYp, KaK BBITIISAAT 3BE3/IbI U3 KOCMOCA M IMOYEeMY TJIAaHEThI HE MEPIIAIOT.

3. EcTh 71 CBSI3b MEXAY MEPUAHHEM 3BE3]l U JIPOKAHUEM OTHAJICHHBIX
MPEIMETOB B 3HOWHBIE THU?

[IpuunHa, KOTOpasi BHI3BIBAET MEPIIAHUE 3BE3]l — Ta )K€, YTO 3aCTABJISET IPOKATh OT-
JTAJIEHHbIE MTPeIMEeThl, KOTJa B 3HOWHBIE JHH [0YBA CHJIbHO HArpeBaeTCs COJIHEYHBIMU JIyda-
MHU.

Puc. 1.2. MepuaHue 3Be3a: 9KCNepUMEHT C ra3oBomn
ropenkon (Bnaeo 1 muH 41 c)

Atmosphere |
\ \



JKCcnepuMeHT 2. 3Be3abl HOYbIO U AHEM

Daxkmol u nHadawOeHun. 38361 MOKHO HAOII0JaTh HOUBIO (eciii HeOO
HE 3aCTJIaHO 00JIaKaMHM ), a THEM OHU HE BUHBI.

Lenw. IloHATH, MIOYEMY 3BE3/1bI HE BUIHBI JTHEM.

Oobopyoosanue u mamepuansl. KapronHas xopoOka oT 00yBH, IIHIIO,
KapMaHHBIN (pOHApPUK, TEMHAs KOMHAaTa ¢ BO3MOXXHOCTBIO BKJIFOUCHHS OOIIETO
OCBEIIICHUS.

Hucmpykyus.

e Ha xpplIike KOPOOKHU HIHIIOM TIPOKATBI-
BaEM OTBEPCTHS, IOBTOPSIOIINE KOHTYP
OJIHOTO M3 C€O3Be31ui  (Hampumep,
«koBI» bombmoit MenBeauiel) —
puc. 2.1.

e BHyTpp KOpOOKHM mOMeEIIaeM BKIIIO-
YeHHBIA (DOHAPHUK W TUIOTHO 3aKphIBa-
€M KPBILIKOM. )

o KopoOKy momemaeMm B TeMHyI0 Kom- 1% gbt6gsirglg§ggm";2;$;“°“
HaTy 10 MPOBEJACHUIO IKCIEPUMEHTA.

Ha «mpoaslpsBieHHOI» CTEHKE KOPOOKH SIBCTBEHHO BBICTYIIAIOT
OCBEIIIEHHBIC U3HYTPU OTBEPCTHS («3BE3IBI»).

e He oTkpbiBas KOpoOKy, 3a)KUTacM B KOMHATE CBET.

Peszynemameut. [Ipu 10CTaTOYHO SPKOM OCBEIICHUM KOMHATBI «3BE3IIbI»
Ha CTEHKE KOPOOKU HCUE3al0T.

Obvacnenue. 3axKEHHBIN B R e
KOMHATE CBET — DTO «JIHEBHOM CBET Q’\ noyemy: a ”:,'Z‘:f*'**a
CoJiHIIa», KOTOpPBIA M TaCHUT «3BE3- | WeHIOE A ‘\Q‘f*—ﬁ—i—-
AbID». B JHCBHOC BpPCM:A MBI 3BC3/bI
He BuauM, notomy uyto CosHie
CBOMMHU SApPKHMH JIy4aMH OCBEIIACT @S
BCIO HAlly IUIAHETY, @ KOCMOC CO  [Rimiiiiii

Hebe pnem, NOTOMY 4TO aTMochepa 3emm
3BC3JaMH CKPBIBACTCA OT HAIICTO PeccensacT coe e COET W ASNET ARt

HeBo ovenn ApKum. Taxon apkid coet Conwua
3aTMEBACT CBET 3883 XOTOPHIE HAXOARTCR OMEHD

B30DA. aanexo,

Ec/m BoineTeTh 38 NPeentt 3emm 1 NOCMOTDETY

OtBer Ha Bompoc «llouemy R

aTmoctephy, T0 380376 OYAYT BIAHN K AHEM 0
MONLK) O OMMARORD YODOWN

JHEM HEC BUIHO 3B63I[?» MOJXHO TakK-
o Puc. 2.2. Noyemy gHem He BUAHO 3Be34?
KC IIOJIYYUTh B KpaTKOU IIPC3CHTaA- (81aeo 40 c)
uu (puc. 2.2).
Bonpocuw.
1. BepHO JU NMPEACTaBICHUEC O TOM, YTO 3BC3/IbI MOXKHO Ha6JIIO,Z[aTI> JHEM

13 riyOooKoro Kojoama?

JlHeM MO>XKHO HaOIOJaTh TOJNBKO OJIHY 3BE3AYy M B XOPOIIYIO MOroay: 3To — CoiHIle.
JlneBHOE HEOO NTOBOJIBHO SIPKOE OT paccessHHOTO arMmocdepoit comHewHoro cBera. [loatomy
HeOobInas qo0aBKa B BIJIE CBETA 3BE3/1 K 3TOM 00IIel OCBEIIEHHOCTH He0a BOCIIPUHUMATECS
HaIIMMU I1a3amMu He Oynet. M3 Bcex 3Be31000pa3HbIX 0OBEKTOB JUIIb BeHepa nHoraa BugHa
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Ha JHEBHOM HeOe. YBHETh €€ HEempOoCTO: HEOO OJKHO OBbITh MIEaTbHO YUCTHIM, U HYXHO
npUOIM3UTEIIBHO 3HATh, B KAKOM MECTe Ha HeOe B IaHHBI MOMEHT OHa HaxonuTcs. Eciu ke
Mo Kakoi-To nmpuunHe oOmumit GoH ocBenienHoro ConHieM Heba oclabHET, HampuMep, Mpo-
M30UJIET MOJHOE COJHEYHOE 3aTMEHHUE, TO SIPKUE 3BE3JIbl U IJIAHETHI OYIyT XOPOIIO BHUIHBI
JTHEM.

2. Ecnu Henb3s HaOMI0AaTh 3BE3/1bl U3 TIyOOKOTO KOJIOALA, TO MOXKHO JIH

WX IHEM YBUJETh Yepe3 BHICOKYIO TpyOy?

Kazanocek Obl, uTo TpyOa co3aeT BO3AYIIHBIM KaHaJ, B KOTOPOM MPAKTHYECKH HET
paccestHHOTO COJHEYHOro cBeTa. KoHeuno, ecim 3ta Tpyba nponz[eT 4epe3 BCIO TOJIIIY aTMO-
cepbl, TO CKBO3b HEE MOXXHO YBHJIETh
3Be3qpl. OJTHAKO CTOUT y4ecTb, YTO IpakK-
TUYECKU BCS Macca BO3AyXa 3aKiIOueHa B
IPU3EMHOM CJIO€ aTMOC(Ephl TOIIIMHOM
okoyo 20 kM. Takue TpyOBI MOKa HUKTO HE
BO3BOMIL.

3. Bunnae!l 11 3Be346I B WILIIO-

MHHATOP KOCMUYECKON CTaHLINH?

3Be3/bI XOPOIIO BHUAHBI B OTKPBI-
TOM KOCMHYECKOM IPOCTPAHCTBE, IJIe HE-
00 uYepHOe, U HUKAKOI'O0 CBETOBOIO (poHa
tam HeT. Kak BBITJISIUT 3Be3AHOE HEOO U
3emist ¢ OOpTa MEKTYHAPOIHON KOCMUYE- Puc. 2.3. 3seagHoe Hebo ¢ MKC
CKOH CTaHIUM IOKAa3aHO B CJELYIOIIEM (B1neo 3 MuH 20 c)
BUJIEO (puc. 2.3).

akcnepumeHT 3. [NpocTpaHCTBEHHbIE MOAENN CO3BE3ANN

@axkmot. 3Be31HOE HEOO BUIUTCS HaM B IIPOCKIIMM Ha HeOecHY0 cdepy,
MoJ00HO TOMY, KaK B KHHO Ha IUIOCKUN JKpaH MPOCIMPYETCS BECh CHOXKET
¢bunpma. HaGmonarento ¢ 3eMiIM KaXeTcs, UTO BCE 3BE3]IbI HAXOASTCS OT HETro
Ha OJIMHAKOBOM pPacCTOssHMKM. Ha KWHOBKpaHe Mbl JIETKO OTJIMYAeM JAJIEKUE
MpeAMEThl OT OJM3KUX OJ1aro/iapsi 3HAKOMCTBY ¢ OOBEMHBIM OPUTHHAIIOM, HO B
JBYMEPHOM POCCHINH 3BE3]1 HET HATJISIHOM IOJICKA3KH, TTO3BOJISIONICH 00paTUTh
€€ B TPEXMEPHYIO KapTy.

Mexny TeM, pacCTOSIHUS — 3TO KJIKOY K ITOHMMAHUIO ycTporcTBa BeeneH-
Hoil. Kak Oe3 3HaHMs pacCTOSHUSI OLEHUTh UCTUHHYIO SIPKOCTh 3Be3bl? Benb
TYCKJIasl 3B€370YKa MOKET OKa3aThbCs SIPKOM 3BE3I0M MO TOM NPUYMHE, UTO OHA
JIAJICKO PAacCMoJIOKeHa B MPOCTpAaHCTBE. [l cpaBHEHHMS MOCMOTPUTE HA CBET
JIBYX OJIMHAKOBBIX 3aXKEHHBIX CBEY, HO PACIIOJI0KEHHBIX HA PAa3HbIX OT HAIIUX
a3 paccrosHusgx. SIcHo, uTo Oosee yhaneHHas cBeda OyJeT HaM Kas3aThCs
BEeChMa TYCKJIBIM UCTOYHHKOM CBeTa. Takas ke KapThHa HaOt01aeTCsa U B MUPE
3Be3n. Bumgumas ¢ 3eMim spkocTh 3Be3 (3Be37Has BeMYMHA — Oe3pa3MepHast
YHUCJIOBasl XapaKTEPUCTUKA SPKOCTH) oOo3HayaeTcss OykBoul m. UeM MeHbIie
3HAYCHUE 3BE3/IHON BETMUYMHBI, TEM SpUe JaHHBIA 00BEKT. B co3Be3usX caMbIM
SPKHUM 3BE3]1aM JTaf0T COOCTBEHHBIC MMEHA M 0003HAYAIOT IPEeUeCKor OYKBOM 0.
Ha 3Be3mHBIX KapTax TakuWe 3Be37bl MOKA3bIBAIOT 00Jiee KPYMHBIMU TOUYKAMHU.
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Jpyrue 3Be3qpl — 10 Mepe yObIBaHMS SIPKOCTH — 0003HAYAIOT COOTBETCTBEHHO
cienyronuMu 0ykBaMu andaBuTa U MEHBIIUMH TOYKAMHU.

[Ipu onucanuu BH1a 3B€3AHOTO0 HEOA MBI MOJIB3YEMCS KOHTYpaMU CO3BE3-
JUH, KOTOpbIE MOMOTAIOT OBICTPO 3allOMUHATH PACIHOJIOKEHHE CPaBHUTEIHHO
SPKHX 3BE3]] U UX HAa3BaHUSI.

Puc. 3.1. Cemb sApkux 38e3a BonbLuon Puc. 3.2. sobpaxeHune cossesamns bonbluon Measeaunupl B
Mepnseguubl 3Be3aHoM aTtnace AHa eBenus

Bcem m3BecTHYIO Ipynny W3 CEMHU SIPKUX 3BE3]l, HAITOMHUHAIOIIYIO O4Yep-
TaHue koBma (puc. 3.1), npeBHUE rpeku Ha3Banu bonbmoit Measenuieit. Eciun
K ATOM TpyIine 3Be3/1 MPUCOCAUHUTH CJIa00 CBETAILIMECS 3BE3JIbl, PACIOI0XKECH-
HbIE BOJIM3U KOBIIA, TO MPU JOCTATOUHOU (haHTa3UU MOXKHO TIPOBECTU T'PAHUIIBI
ATOTO CO3BE3/IUSI TaK, YTO OHU OyAYT HAMIOMUHATH OYEPTAHUSI KAaKOro-TO OO0JIb-
moro 3Beps. Au ['esennit (1611-1687), monbckuit acTpOHOM U KOHCTPYKTOP Te-
JIECKOIOB, CO371a]l 3HAMEHHUTHIA 3BE3AHBIA ariac «YpaHorpadus», couepikKan-
M BENTUKOJIENHbIE U300paxeHus: co3pe3nuil. 3o0paxkenue co3Be3nusi boib-
moit Measenunbl (Ursa Major) B atnace ['eBenust mokazaHo Ha puc. 3.2.

3Be3/bl, COCTABJISIONIUE CO3BE3/IMs HA HEOe, KaK MPaBUIIO, PACTIONOKEHbI
OYEHb JAJIECKO APYT OT Apyra B MPOCTPAHCTBE U HUKAKOW CBSI3aHHOW TPYIIIBI HE
o0pa3zyroT. [lis TOro 4to0bl MOJYyYUTHh MPEACTABICHUE O MPOCTPAHCTBEHHOM
pACHOJIOKEHUU 3BE3]] B CO3BE3IMAX, MOKHO M3TOTOBUTH MPOCTEUIIINE MOJIEIIH.
«PucyHok» 100010 co3B€3/11sl COBEPIIICHHO U3MEHUJICS Obl, €CIM Obl MbI MOTJIU
B3IJISIHYTh Ha CJIararollue ero 3Be3/Ibl «CO CTOPOHBI» — U3 JIH000# apyrou, oTaa-
JIECHHOM Ha COOTBETCTBYIOIIEE PACCTOSIHUE OT 3€MJIM, TOUKA KOCMUYECKOTO MPO-
CTpaHCTBA.

I]ens. Ilokazath Ha MOAENAX, KAK B IPOCTPAHCTBE PACTIPEACISIOTCA 3BE3-
JIbl B U3BECTHBIX CO3BE3IUSX.

Oobopyoosanue u mamepuanwt. Karymka npounbix HUTOK. Habop Oycu-
HOK pa3HbIX pazMepoB u 1Bera. Kaptonku pazmepom npumepHo 40x40 cm. [lu-
70. Ckotu. @nomactep. HoxxHUIBI.

Hucmpykyua. 11okaxxeM HU3roTOBIICHUE MPOCTPAHCTBEHHOM MOJEIM Ha
npumepe co3pes3aus bonbmoit Menseauusl.
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e BHayasie KOHTYpbI CO3BE€3/IMs HAHOCUM Ha IUIaHIIET (KapTOHKY) MOJXO-
JsIero pasmepa. Pasmepsl 3Be€311 Ha KOHTYpE CO3BE3/1Usl YCIIOBHO MOKa-
3bIBAIOT UX Oneck (Ooisiee spKuEe 3BE3Abl OTMEYAEM IISTHBIIIKAMH
007bIIero pa3Mepa) — Kak mokazano Ha puc 3.1. I'peueckue OykBbI Ha-
3BaHMI 3BE3]l JIydllle OTIeYaTaTh Ha MPHUHTEPE, BbIPE3aTh M HAKIIEUTh
psaoM ¢ u3o0pakeHusMu 3Be3a. KpoMe Toro, MoXHO MalleHbKUMHU TOY-
KaMH HaHECTU M300pakeHus cIabbIX 3B€3/1, YKPACUTh IUIAHIIET KapTHH-
KaMH CO3BE3IMA W3 CTAPUHHBIX aTiacoB (cMm. puc. 3.2), Ha 00opoTe
TUTAHILIeTa PUBECTH CBEICHUS O 3BE3/aX U T.J.

e CaMu ke 3Be€3/Ibl B MOJIEIN UMHU-
THpyeM OyCHMHKAaMH WJIM TUIaCTH- Hume
JMHOBBIMH IIapUKaMU, HaHU3aH-
HbIMU Ha HUTU. CriocoO 3akpen-
jdenuss OyCUHOK IOKa3aH Ha bycuHrka
puc. 3.3. Takoe kperieHue Oy-
CHHOK TIO3BOJISIET CKOPPEKTHPO-
BaTh MX TOJIO)KEHHWE HAa HUTAX (TIEpeABUHYTH) MOCJIE OKOHYATEIHHOMN
cOOpKHU MOJIeNd. YiKe MPU NEPBOM 3HAKOMCTBE CO 3BE3/IHBIM HEOOM 00-
pamaer Ha ceOsd BHUMaHUE pa3inuue 3Be3n mo mBeTy. [loatomy mis
OpUOIMIKEHUST MOJIEIM CO3BE3/IMsI K PealbHOCTHU JIy4lle HCHOJIb30BaTh
OYCHHKH pa3HBIX I[BETOB.

e [lo neHTpy Kaxxaoro mst-
HBIIIKA-3BE3/1bl Ha
TUTAHIIETE MPOKAIbIBAEM
OTBEpPCTHS W uepe3 HUX
MPOITyCKaeM KOHIIBI Ka-
XKIOW HUTU C OyCHHKa-
mu. Ha oOGpatHoil cToO-
pPOHE TUIaHIIeTa BCE HHU-
TH 3aKpPETISiEM CKOTYEM. 250 200 150 100 50 -
Jlns Toro, 4roObl HUTH

i

Puc. 3.3. Cnocob kpenneHust 6YCUHOK Ha HUTSIX

MOJCIM HC MNCPCIYThI- Puc. 3.4. NpocTpaHCTBEHHOE PacMnofnoXXeHNne OCHOBHbIX 3BE3[,
BAJIUCH, CJIEIYET cobu- cossesaua bonblion Measeaupi

paTh MOJIEIb U3 HEOOJIBIIIOTO YMCIIA 3BE3/I.

o [Ipu pacnonoxxeHnu 3Be37-OYCHHOK CIIEyeT PYKOBOJCTBOBATHCS PHC.
3.4, Ha KOTOpPOM Ha IIKaje MOJ PUCYHKOM MOKAa3aHO OTHOCHUTEILHOE
pacIioyio’KeHUE 3Be37 B CO3Be3MuU. VICTUHHBIE pacCTOSIHUS 3BE3] OT
3emiM yKaszaHbl B mapcekax. Ha Moaenu MoKHO B3STh IIKaly paccTos-
HUM, HarpuMep, 10 25 cM (To ecTh, caMasl 1ajieKas 3Be3/a (€) B «KOBIIIE
Oynet Ha paccrosiHuu 21 cm). Takum oO6pa3zoM, mooKeHus: OYCUHOK Ha
HUTAX OyJET COOTBETCTBOBATH MacITaly yMaleHHOCTH 3Be37] OT Ha-
OromaTesisi, TO €CTh OT 3€MIIH.

11



eBce HUTH, OTXOMIIME OT IJIAHIIETa, COOMPAIOTCS B OJHON TOYKE M 3a-
BA3BIBAIOTCA B MyYOK OOIIMM Y3JIOM — 3TO TOYKa HabOmoaeHus (3emis).
Heob6xoammo npociennTs, 9TO0BI HUTH ObUTA HATSHYTHI OJJUHAKOBO (6€3

MIPOBUCAHUSA).

e Vcrnonb3ys, mpunaraembie Ta0mumbl 3.1-3.4, Ha KOTOPBIX HUMEIOTCS OC-
HOBHBIC JJaHHBIE, MOXKHO M3TOTOBUThH MOJIeIU co3Be3auil JIbBa, Bojomna-

ca, bim3nenos u OpuroHa.

ePaccmoTpumM Oosee moapoOHO M3TOTOBJIEHHE MOJEIM co3Be3nus JIbBa.
Taxk kak, 3Be3/1a € JIbBa, Haubosee yaaiena ot Hac (77 NK) U3 NpecTaB-
JeHHbIX B Tabnuue 3.1, H03TOMYy €€ MOXKHO 3aKpEeNUTh Ha HUTH IPAaKTH-
YeCKHU B IJIOCKOCTH INIaHIeTa. 3Be3na [leneboia — Hanboee Onm3Kas K
HaM (11 nK) u3 Bcex 3Be3[, NpeacTaBieHHbIX B Tabnuie. [loaTomy, oHa
OyaeT pacrosiaraTbCsl Jalbllie BCEX APYTUX 3BE3]l OT MJIOCKOCTH IUTaH-
meta — 49 cm. Kak Buaum, Bce HUTU ¢ OyCUHKaMU JIOJKHBI UIMETh -
Hy He MeHee 50 cMm. Kpome 3TOro, Hy’)KHO OCTaBUTH 3amac g Kpemie-
HUS HUTEH Ha IUIaHmeTe (¢ 0OpaTHOM €ro CTOPOHBI) U CBSI3bIBaHUA JPY-
IMX KOHIIOB HUTEH B OOIMMIA y3eJ, KOTOPBIH OyIeT CHMBOJU3UPOBATH

3eMIIIO.

P, e3yiomamol. COGpﬂHHaﬂ MOJI€JIb TJIaBHBIX 3BE3] COo3Be3Aus JIbBa moka-

3aHa Ha dboTorpadpuun
(puc. 3.5). MoxHo y0enuThcs,
HECMOTpSL Ha TO, YTO 3BE3/IbI-
OYCHHKH pa3IeNiaioT pa3Hbie
paccToOsiHUS, U3 TOUYKH CXOXK-
JICHUSI HUTEW OHU Aal0T UMEH-
HO TOT PHUCYHOK CO3BE3/Ms,
KOTOpPBIA  TIPEICTABJICH  Ha
OOBIYHOW  KapTe€ 3BE3JHOTO
HeOa.

IIpn m3roroBneHun Apy-
TMX MOJEJEH CO3BE3AUU Clie-
JIyeT PYKOBOJCTBOBATbCS ac-
TPOHOMUYECKHMH aTjacaMu M

Puc. 3.5. [leMoHCTpaumsa rotoBon Mogenu co3se3aus Jibea

CIIPaBOYHHUKAMH, YTOOBI Ha UX OCHOBE COCTAaBUTHh TAOJMIIBI, MOAOOHBIC Mpe/I-

CTaBJICHHBIM Ta0Omnam 3.1-3.4.
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Tabnuya 3.1. Co3se3aue Jle

Jlep (Leo) | TR
E . ‘E . * ;‘_—-T————-__
b T
K , i P e~
E < 7 *@ ! ‘f . .
S PaccTosHue
O603HaveHne HassaHue Bneck. m LseT Napannake PaccTosiHne [ ——
3Be3abl 3Be3abl ’ P [0 3Be3abl, MK A C“'AD' ’
o Peryn 1,35 roiy6o- 0,042" 24 39
BaTbIN
B Jleneboma 2,14 OcbIi 0,090" 11 49
o 3ocma 2,56 OenbIi 0,056" 18 44
Y Anbrueba 2,30 OpaHKe- 0,025" 40 27
BBII
c ¢ JIbBa 2,98 JKEIITBIN 0,013" 77 0

* B aTton n nocnegyowmx Tabnuuax napameTp paccmosiHue 0nsi modenu (B CM) ykasaH npu
oTCYeTE pacCTosiHUA 3Be3-0YCUHOK OT MMOCKOCTU NMaHLIeTa; B 3TOM Crydae ynpoLiaeTcs ux
paccTaHOBKa Ha HUTAX.
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Tabauya 3.2. Co3Be3nue Boaonac

BoJgonac P

(Bootes)

o
PaccTtosHne
O603HaveHne HassaHue E PaccTosiHue
neck, m LiseT Mapannakc ans mogenwu,
3Be3abl 3se3fbl [0 3Be3fbl, MK oM
a Apktyp -0,05 OpaHxe- 0,088" 11 53
BbIN
B Hexkkap 3,52 KEITHII 0,014" 71 33
0 0 Bosonaca 3,46 JKEJTHIN 0,027" 37 45
Y Cerunyc 3,04 OenbIit 0,038" 26 48
€ Nuap 2,70 OpaHke- 0,006" 167 1
BBIH
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Tabauya 3.3. Co3Be3aue banznensl

biaunsHennl
(Gemini)

O6o3HayeHune HassaHuve Bneck, m LiseT Mapannakc PaccrosHune PaccrosHue
3Be3abl 3Be3abl 00 3Be3apl, MK anst mogenm,

CM

o Kactop 1,58 OcCIbIi 0,063" 16 49

B [Mommyke 1,14 OpaHKe- 0,096" 10 52

BBIM
1) | Brusae- 2,87 KpacCHBIN 0,014" 71 23
10B
Y AnbxeHa 1,92 OCIbIi 0,031" 32 42
€ [Tponyc 3,28 KpacCHBIN 0,009" 111 4
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Tabauya 3.4. Co3seznue OpuoH

O6o3HaueHne HaseaHue Bneck, m Liset Mapannakc PaccTosiHne PaccTosiHne
3Be3gbl 3se3fbl [0 3Be3dbl, MK |  Ans Mogenu,
CM
a berenbreiize 0,45 KPacHBIH 0,007" 143 41
§ Purens 0,18 rony6o- 0,004" 250 28
BaThIN
Y bennarpukc 1,64 roixy6o- 0,013" 77 48
BaThIN
€ AnpHunam 1,69 rony6o- 0,002" 500 0
BaThIN
AnbHHUTaK 1,74 romay0oit 0,003" 333 19
0 MunTraka 2,25 roiy6o- 0,003" 333 19
BaTbIN
K Caud 2,06 roiy6o- 0,004" 250 28
BaTbIN

Jna ceedenusn. CTporo roBopsi, B COBPEMEHHOM TTOHUMaHHUH, CO3BE3UE —
ATO OMpPEJIEICHHBIA YYaCTOK He0a, UMEIOIINI CBOM TPaHUIIbI, @ HE TOJIBKO 3BE3-
JIbI, 00pa3yIoIINe XapaKTepHBIM KOHTYP. B mamexkoM MmpoiioM «COo3BE3TUSIMU
HA3bIBAJIM PA3NIMYHBIC TPYIIHI 3BE3]1, IOMOTAIOIINE 3aIOMUHATEH ONIPEICIICHHBIHI
y30p 3BE3AHOTO Heba, ¢ TOMOIIBI0 KOTOPOTO OPUEHTUPOBAINCH BO BPEMEHH H
Ha MecTHOCTH. Kaxaplii Hapoa MMe CBOM TPAAUIIMU M NMPU3HAKHA Pa3aCiICHUS
3Be3]1 Ha co3Be3aus. HebecHast cdepa B HacTosiiee BpeMs pa3ouTa Ha 88 Takux
Y4aCTKOB.

Hawnboinee sipkue 3Be31bI B CO3BE3IMAX MMEIOT CBOoM MMeHa. Hampuwmep,
o JIbBa monyunsia Ha3Banue Peryn, ciemyromias mno sipkoctu 3Be3aa (B JIbBa) —
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Jlene6ona. MlHOrAa oT 3TOTO MpaBWiia BCTPEYAIOTCS OTKJIOHEHHUS. B HEKOTOpbIX
CO3BE3/IMSIX «IEeperyTaHbD KaKhe-TO 3Be3/bl M0 ApKOCTU (Hampumep, berenb-
reitze u Purens B Opuone). Bce 3TH HECOOTBETCTBUS BbI3BaHbl HICTOPUUECKUMU
OpUYMHAMH. Y JIPEBHUX ACTPOHOMOB HE OBbLIO TOYHBIX CBETOM3MEPHUTEIBbHBIX
prUOOPOB, MO3BOJISIOMIUX HA COBPEMEHHOM YPOBHE M3MEPUTh 3BE3HYIO BEJU-
YUHY, K TOMY €, OYepTaHUsl CO3BE3AUI HEOJHOKPATHO MEHSUIMCh, U JIOJITOE
BpeMsi BOOOIIe HE CYIIECTBOBAJIO OOUICTIPUHSATHIX HAa3BaHHM, OYepTaHUM U ca-
MOTO KOJM4Y€eCTBa co3Be3auid. OTCI0/1a M BO3HUKIIA HEKOTOPAsl yTaHULIA.

Cuuraercs, uro B Hamiel ['anaktuke 6omee 100 mupa 38e31. Oxoino 1% u3
HUX 3aHECEHO B KaTajJOord, a OCTaJbHbIC OC3bIMSHHBIC M JakKe HE CUUTAHBI.
3Be3/a, MoMmaBIas B KaTajlor, NOJy4yaeT UHAUBUAYaIbHOE 0003HAUYCHKE: O0BIU-
HO 3TO JIMOO MOPSAIKOBBIA HOMEp, MO0 KOMOMHAIMsI KOOpAMHAT 3Be3/bl. Ho B
Pa3HBIX KaTaJorax 3TU HOMEpa MOryT pazinyarbes. B «Ypanomerpun» Moran-
Ha baiiepa, rne n300pakeHbl CO3BE3Ms U CBSA3aHHBIC C UX HA3BaHUSMHU JIETEH-
napHble QUrypbl, 3Be37bl ObIM 0003HAYEHBI CTPOYHBIMU OYKBaMU I'PEYECKOTO
andaBuTa NpuUOIMU3UTEIBLHO B MOPSAAKE YObIBaHUS MX Oyiecka: o — sipyaiiias
3Be3/la co3Be3aus, 3 — BTopas no Onecky, u T.1. Eciu co3Beznue Obuio 60raro
3Be37amMu U 24 OykB rpedeckoro andaBuTa HE XBartajo, To baiiep ucnosb3oBan
JATUHCKUN ali(paBUT: CHaYalla BCE CTPOYHbIE OYKBBI, @ €CJIM U UX HE XBaTajo, TO
U 3arjaBHble, HO He aanee OykBbl Q. I[loaHOe 0003HaueHUE 3BE3Mbl B CHCTEME
baiiepa cocTouT u3 OyKBBI U JTATHHCKOTO Ha3BaHMs co3Be3ausa. Hanpumep, Cu-
puyc — apuaiimas 3Be3ga bonbmoro Ilca (Canis Major) — o0o3HauaeTcs Kak
o Canis Major, miu cokparierato o CMa.

[lo3HakOMHTBCS C aTiIacoM
SlHa I'eBenust MOXKHO IO CCBUIKE Ha
puc. 3.6.

Bonpocut.

1. BepHO 1M ¢ TOYKH 3pEHHS
aCTPOHOMHUHU OYJEeT BBICKAa3bIBAHUE
«Kocmuueckuit Kopalib OTIpaBUIICS

B co3Be3aue OpuoHa»?

He Bepno. 3Be3npl, 00pa3zyromiue
y30p co3Be3auss OpuoH, HaXOIATCS OT HAc
Ha OYEHb Pa3HBIX paccTosiHusAX. [IpaBuiib-
Hee ObLIO OBl yKa3aTh KaKylo-THOO KOH- Puc. 3.6. 3seagHbivt aTnac Axa Mesenus

«YpaHorpadgusa» (BMaeo 8 muH 21 c)
KpPETHYIO 3Be3/1y B co3Be3aun OpHoHa.
2. 3MmeHuTCs MM TpUBBIYHAS KOH(UTYpaIs CO3BE3/IUN, €CITu HaOIIto-

JaTh UX, JonyctuM ¢ Mapca?

Her. 1o cpaBHeHuto ¢ pacctostHUAMU B COTHEUHON CHCTEME 3BE3/Ibl HAXOATCS OYEHb
nanexo ot Conaia. [loatomy pa3HuUIbl B KOHPUTYpAIUsIX co3Be3aui ¢ 3emin uiu Mapca Ha-
OnmoiaTecs He OyieT.
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akecnepumeHT 4. [lomawHnn nnaHeTapum

@Daxkmot. [1nanerapuii — Hayy-
HO-TIPOCBETUTEIHLHOE YUPEKICHUE, B
KOTOpPOM JIEMOHCTpUpYeTCS Hebec-
Hasi cdepa co 3Be3gamu (puc. 4.1).
OTHUM CIIOBOM TaKX€ Ha3bIBAIOT arl-
napat Jjisi MpoeupoBaHus H300pa-
KEHUW 3BE3THOTO Heba Ha moirycde-
PUYECKUN KYTIOI-9KpaH.

Ienw. Ilokazarh, Kak B IUIaHE-
Tapuu MOJY4aloT H300pa)KEHUs CO-
3BE3/IMN U 3BE3]] HOUHOTO Heoa.

Oobopyooseanue u mamepua-

Puc. 4.1. B nnaHetapum CaxkT-lNetepbypra
(Bugeo 3 muH 58 c)

abl. ©onapuk. HeOounbilasg kapToHHasi KOpoOka (Hampumep, U3 Moj O0OYBH).
[emnodan win nomoOHbIN npo3paunblii Marepuan. I[lnotHas depHas Oymara.

HInio. Hoxaunel. Kitel wim ckoTd.

Hucmpykyus.

Ha OoKkOBOW CTOpOHE KapTOHHON KOpPOOKHM BBIPEKBTE OTBEPCTUE IS
KapmaHHOTO (poHapuka. Pasmepbl oTBepCTHS 3aBUCIT OT pa3MepOB OCBe-
TUTEIBHOUN YyacTu hOoHApUKA.

Ha mpoTuBONOJIOKHON CTOPOHE — BBIPEXKBTE BTOPOE KBAAPATHOE WIIU
NpsIMOYTOJIbHOE OTBEpCTUE pazmepamu npuMepHo 10 X 10 cm.

CHapyxu KOpOOKH Ha TMOITy4YEH-

HO€ KBaJIpaTHOE OTBEPCTHE MPU- KapTouka
Kpenure (WM NPUKIEUTE) Kap-
MameKk u3 MHeodaHa, TaKuM
o0pa3oM, 4TOOBI OH HECKOJBKO
BBIXOJIMJI 3a TpEJeNbl KBaapat-
HOTO OTBEpCTUs (MPUMEPHO Ha
0,5 cm).

N3 uyepHoit Oymaru HapexbTe
KapTOUYKU-«CIANAB», TaK, 9TOOBI
OHHU CBOOOJHO BXOJWIN B IEJTO(PaHOBBIN KapMalleK.

Ha kapTouku, Mcmonp3ysi acCTpOHOMHUYECKHUN aTjac, HaHEeCUTEe KapaHJa-
IIOM KOHTYPBI CO3BE3IUI U UX TJIaBHBIC 3BE3IbI.

AKKypaTHO LIMJIOM B MECTaX pPAaclOJOXKEeHHs 3Be3] IMpOJeialTe OTBEp-
ctusi. OOpaTtute BHUMaHHe: A Oojiee SPKUX 3BE37] OTBEPCTHUS JOJKHBI
OBITH TTOOOJIBIIIE.

BceraBeTe 0HY M3 KapTOYEK B MPO3PAYHbBIN KapMallleK Balllero amnmapara-
tanetapus. Bxarounte (GoHapuk M B 3aTEMHEHHOW KOMHATE HaBEAWUTE
amnrmapar Ha Oenyro cTeHKy (puc. 4.2).

Puc. 4.2. CamogenbHbI nnaHeTapui
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Pe3ynomamur. Ha creHe, koTopas ABJISIETCS B JAHHOM CITy4ae SKPaHOM, BbI
YBUJIUTE YBEJIMYEHHOE CO3BE3/IME, KOHTYPhl KOTOPOro OYAyT MOBTOPSITH M300pa-
YKEHHE Ha KapTouke. YeM OoJibIlie Bbl MOATOTOBUTE KAPTOUEK C CO3BE3AUSIMU, TEM
OoJIbIIIe BOBMOXKHOCTEH JIJIsl X MOKa3a OyIeT MMETh Balll TUTaHeTapui.

Oobvacuenue. Ceer oT (oHa-
pUKa TMPOXOAUT CKBO3b OTBEPCTHUS
(«3Be3bl») HAa KapTOUKE W3 IJIOTHOM
YepHON OyMaru W HMJIET JaJiblIe MOKa
HE TMOMNAaJET Ha CTEeHY-3kpaH. Ha cTene
MbI YBUJIUM YBEIMUYEHHBIN KOHTYp CO-
3BE3/1MsI, KOTOPBIM U CO3MIAl0T OTBEP-
cThsl Ha Kaprtouke. [ng mokaza HOY-
HOTro HeOa B TIAHETAPHUH, UCTIONIB3YIOT
CJIOXKHBIN OITUKO-MEXaHWYECKUW all-
napat «llmanerapuin», KOTOpBIA Tak-
K€ UMEET P IPYTruX BO3MOMKHOCTEU
— puc. 4.3, B pa3zHoe BpeMs rojia Ha HeOe BUIHBI pa3Hble 3Be3/bl. Anmapar «Ilna-
HETapHiD» MO3BOJISIET ATOT MPOIIECC CAETAaTh Ky/aa ObICTpee.

Jna ceedenun. Pazpabotan
MPOEKT  PEKOHCTPYKIIUU  HOBOTO
Munckoro mmanerapus. [naBHBIN
dacan 3maHUs OCTAaHETCS] MpPaKTHUYe-
CKM HETPOHYThIM, a TI033aJd HEro
MOSIBUTCSl JIBYXATa)KHasi MPUCTPOIKa
(puc. 4.4). C wucropueit MwuHCKOTO
IJIAaHETapus MOYKHO TO3HAKOMHTBCS
10 CChIJIKE Ha puc. 4.5.

CoBpemeHHbIE MJIaHEeTapuu
JUTSL TIepe/ladyil M300paKeHUs 3BE3JI-
HOTO Heba WJIM KapThl TUTAHETHI C
BBICOKOW TOYHOCTBIO U JIOCTOBEPHO-
CTBIO HCTOJIB3YIOT CJIOXKHYIO arra-
paTypy Ha OCHOBe LM(POBBIX U Ja-
3€PHBIX TEXHOJIOTHH, YTO CO3IacT
pealuCTUYHOe U JAeTallbHOE H300pa-
J)KEHHE Pa3JIMYHbIX KOCMHYECKHUX
O0OBEKTOB.

Bonpocut.

Pwuc. 4.3. Annapat «[naHetapuii» (Bugeo 12 muH 45 c)

Puc. 4.5. Victopua MuHckoro nnaHetapus
1. 910 CO3BC3/IUC MOKXHO YBHU- (web-cTpaHuua)

ACTh JICTOM H OCCHBIO, OHO HAIIOMHHACT ﬂe6ez[;1 C IHPOKO PAaCKUHYTBIMH

KPBUIbSIMH, JIeTs1Iero k 3emiie. Kak oHo Ha3bIiBaeTcs?
Co3sBesnue HasbiBacTcs Jledens.
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2. Kondurypanus xkakoro cospesausi Ce-

BEpHOTO ToNymiapus Heba TOKa3aHa Ha
puc. 4.6?

Co3sBe3aue Ha3bIBaeTcs JpakoH.
3. DT0 co3Be3aue OKPYKalT biu3HeIsl,
Enunopor, Opugan u Tenen. Kak Ha3piBaeTcs

co3Be3aue?
Co3sse3aue Ha3biBaeTcsi OpuoH.

Puc. 4.6. KoHdurypaums co3sesgus

JKkcnepumeHT 5. MasaTHuk dyko

@Daxkmot. Celiuac HaBEpHSKAa TOYHO M3BECTHO, YTO 3€MJIS BPAIAETCS BO-
Kpyr cBoeil ocu. CylIecTByeT HECKOJBKO JOKa3aTeIbCTB ATOTO (hakTa, CaMbIM
MPOCTHIM U3 HUX SIBJISIETCS CMEHA JIHS U HOYH.

Nnes cyroyHoro BpameHuss 3€MJIM HalUla MOATBEPXKICHUE —elIe
B | Beke H.3., 0 UeM CBHUJETEIbCTBYIOT PabOTHI JIPEBHETPEUECKOrO aCTPOHOMA
Knasnus Iltonmemes. bnaromapst BpaimeHuoo 3eMiu MPOUCXOAUT CMEHA JHS U
Houu. O1H 000pPOT BOKPYT CBOEH Ocu 3eMJIs I€TAeT 3a CYyTKHU.

B cepenune XIX Beka ¢panirysckuit puzuk XKan dyko nzobpen ycrpoii-
CTBO, KOTOPOE HAIVISITHO JEMOHCTPUPYET BpalleHUE 3€MIIN.

Ilenw. C noMoImpro IpoOCTEHIIEr0 MasiTHUKA CMOJEIMPOBATh ONBIT DyKo
Y JI0Ka3aTh, YTO CYIIECTBYET CYyTOYHOE BPAILEHUE 3EMIIM BOKPYT €€ OCH.

OnHyUM U3 IPOCTENIINX MAsTHUKOB SIBIISIETCS] TPY3HUK, MOJIBEIICHHBIN Ha
HUTU. B ycioBusxX BpailleHHus 3eMid MpU AOCTATOYHO OOJIBLION HUTH MOJBECA
IJI0CKOCTh, B KOTOPOM MAasiTHUK COBEPIIAET KosieOaHus, OyJeT MeIJIEHHO TTOBO-
payuBaTBHCA OTHOCUTEIBHO 36MHOW MOBEPXHOCTH.

Oobopyoosanue u mamepuanst. lllupokoe 6110710 WU TapeKa C HEBBICO-
KHUMH KpassMu. Menkast cosib. 3a0CTpeHHas crnuyka uiu 3yooumctka. [lnactu-
muH. Hutku. TaOypet. [lepeBsiHHas miuaHka JMHONW 0Kko10 0,5 M.

Hucmpykyus.

e I3 muracTunmHa cKaTaiTe HEOOJIBIION MIAPHUK.

e (C 0HOH CTOPOHBI K IMIAPUKY MPUKPEIIUTE HUTKY, & C IPYroi CTOPOHBI BO-
TKHUTE B HETO 3a0CTPEHHYIO CIIHUKY.

e JlepeBepHuTte TaOypeT BBEpX HOKKaAMU U MOCTABbTE €0 Ha CTOJ.

e Ha nBe mNpOTHMBOMNOJIOKHBIE HOXKKH TaOypeTa IMOJIOKHUTE JEPEBSIHHYIO
IJIAHKY WIM TOAXOJAIYI0 JHHEHKY. [Ipukpenure kK cpeauHe MUIaHKU
HUTKY C IUIACTHJIMHOBBIM IIAPUKOM.

e B cpenuny TabypeTKU MOCTaBbTE TAPEIIKY.

e Ha rtapenky mo kpasM B BUJE BajJMKa TOHKHUM CJIOEM HAaChIIbTE COJIb
(puc. 5.1).

o Ortperynupyite JUIMHY HUTKH TaKUM 00pa3oM, YTOOBI CIIMYKA HEMHOTO
HE JIOXOJUJIa A0 JTHA TapeIKH.

e (OTtBenuTe MasATHHUK B CTOPOHY 3a COJITHOW BaJMK U OTITYCTHUTE.
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e JlocreneHHO HayMHaAWTE IUIABHO, 0€3 PHIBKOB MOBOPAYMUBATH TaOYypETKY
BOKpYT ee cobcTBeHHOM ocu. [Ipocneaure 3a koneOaHUAMHU MasiTHUKA.
Pe3ynomam. 110BOpOT TaOypeTKH BMECTE

C TapesKol MOBTOpsAET 3P deKT BpaleHus 3em-
mu. Ilpu moBopoTe TaOypeTkn MasTHUK Ha CO-
JISTHOM BaJIUKE MPOXOJUT HE TIO OJTHOMY U TOMY
e cJeay, a HEeMHOro B cTtopoHe. IIpuuem, Ha-
npaBiieHue KoJieOaHUN MasiTHUKA HE U3MEHSET-
Cs, OH MNPOAOJDKAET PACKAYMBATBHCS B TOM ke
MJIOCKOCTH, OCTaBJIsisi BCE HOBBIE CIIEbI HA CO-
JITHBIX BaJIMKaX MO MEPE MOBOPOTA TaOYPETKH.

Oobvacuenue. Bpaenue 3emnn mepena- Puc. 5.1. OnbIT dyko B AOMALLHMX
€TCsI BCEM HEMOJBUKHBIM MIPEIMETAM, KOTOPbIE yenostx
Ha Hell HaxonaTcs. Bmecte ¢ 3emiieil IpOTUB 4aCOBOM CTPEIKU MEIJIEHHO MO-
BOPAUMBAIOTCS JIOMa, a TakKe TabypeTKa C TapesKOoW U COJSHBIMHU BaJMKaMHU.
ToJIbKO MasiTHUKY 3TO BpAlllEHHE HE MEPENAeTCs, MOCKOJIbKY OH MOJBEIIECH Ha
TUOKOW HUTH, a HE )KECTKO MPUKPEIICH K 3eMIie.

[InockocTh KOJEOaHU MasTHUKA NOBOPAYMBAETCA B CTOPOHY, IMPOTHUBO-
MOJIOKHYIO HAPABJICHUIO BPAILCHHS 3€MJTH.

Ha camom nene nmaxke xorjia B SKCIEPUMEHTE HE OyJIeT MOBOPAUYUBATHCA
Ta0ypeTKa ¢ Tapeakou, a Oy/IeT MOKOUTHCS Ha CTOJIE, MAITHUK OYyJIeT MPOXOIUTh
HE MO0 OJTHOMY M TOMY K€ CleNy, a
HEMHOI'O B CTOpOHE. TOJBKO 3TO
CMEILIEHHE HAaCTOJIbKO MAaJEHBKOE,
YTO YBUJETh €r0 HEBO3MOkKHO. Ecin
Obl HAlll MasTHUK MOT JOJITO KOJe-
0atbcsi 0€3 OCTAaHOBKH, TO OH BBIUEP-
TUJ OBl HA COJITHOM BAJIMKE TOJIHBIN
000pOT BOKPYT OCU TapEJIKH.

/na ceedenusn. Bpamenue
3emiii BOKPYT COOCTBEHHOM OCH C
MOMOIIIbI0 MasiTHUKa B 1851 romy
yoeautenpHo naokazan Kan Dyko.
B Ilapmxke — B IlanTeoHe nox Kyro-
JIOM TOJBECUIM MAasATHUK (UIMHOW 67 M), a MOJA HHUM KPYyr C JACICHUSMHU
(puc. 5.2). Ilpu kaxa0M CIEAYIOMEM IBUKEHUU MasTHUK OKa3bIBaJCsS HA HO-
BBIX JICJICHUSX. ITO MOKET IPOU30MTHU TOJIBKO B TOM CIy4dae, €Clid MOBEPXHOCTh
3emut IOJT MasiITHUKOM MoBoOpauuBaeTcs. [Ipu kaxkaom kojaebaHuu MasiTHUK OT-
KJIOHsUICS Ha 3 MM. 3a 32 yaca MasgTHHK CZEJIajl MOJHBII KPYT.

Puc. 5.2. MasatHuk dyko B napvxckom [NaHTeoHe
(Bupeo 1 muH 44 c)
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Haxonsimuiicss Ha 3emiie U Bpalllatoluiics BMe-

CTe ¢ HeW Hab/oAaTeNb 3aMETUT, YTO IJIOCKOCTh Ka-

YaHUU MasTHHUKAa MEJJICHHO NOBOPAYMBAETCA OTHOCH- &\

TEJIbHO 3€MJI B CTOPOHY, MPOTUBOIIOJIOKHYIO Bpallle-

HUIO Hameu ruiadHetsl. Ha mmpore MuHCka 3a 3Be31- \‘\
HbIE€ CYTKM MasiTHUK OMUCHIBAeT ayry B 290 rpamycos, \V
TO €CTh B Uac cJBUraercs Ha 12 rpamycos. -

Jlns CeBepHOTO MONyIIApUSI TPACKTOPUS JBU-

KEHUs Tpy3a MasTHuKa DyKO OTHOCHUTEIBHO 3EMIIM  pyc 53, Tpaekropus masTHiKa
BBITJISIAUT «3BE3JI0YKOM», TMOKa3aHHOW Ha puc. 5.3. ®yko OTHOCUTENBHO 3eMnu

JInst HATJISIAHOCTH Ha PUCYHKE CHUJIBHO MPEYBEIMYEH
YTOJI MOBOPOTA IJIOCKOCTH KaYaHUW MPU KaKIOM KO-
nebanuu MasTHUKA. KpUBU3HA TpaeKTOpPUHU HaIlpaBlie-
Ha TO B OJIHY, TO B IpDYT'YIO CTOPOHY B 3aBUCHMOCTH
OT TOT0, KyZla IBUKETCA MasiTHUK, BIIEPE]] WU Ha3al.

B ceBepHOoM monymmapuu IJIOCKOCTh Koseba-
HUN MasTHUKa Oy/JeT BpallaThCsl MO YacOBOW CTpel-
K€, a B IOKHOM IOJYIIApUHM — MPOTHUB YacCOBOM
CTPEJIKH.

MoOXHO U B JOMAalIHUX YCIOBUSIX MPOJAENAThH
9KCIICPUMCHT HC TOJIBKO C MOACJIbIO, HO U C HACTOsI- Puc. 5.4. MasaTHuk ®yko B
M MastHukoM dyko. Ho rae HaliTH momerieHue ¢ Murcke
MOTOJIKOM HE HWXKE XOTA Obl MAThb-IeCTh MeTpoB? Hampumep, B BecTuOMOINIE
MUHCKOTO  TOCYAapCTBEHHOrO  IMEJarorMuecKOro  YHMBEPCUTETA HMEHHU
M. Tanka yctaHoBieH MasTHHUK Dyko (puc. 5.4). CoopykeHue MpeacTaBisieT
co0O0# 3acTEKJIEHHYIO TUpamMuay oOIed BBICOTON 7,5 M, BHYTpU MUPaAMUIbI
nojaBenieH mmap. Habmionas 3a pa®oToil MasTHUKAa MOXKHO 3aMETHUTh, YTO BO
BpeMs KoJieOaHUW MasTHHKA IIap MEIJIEHHO MOBOPAYMBAETCS B CTOPOHY, MPO-
THUBOIOJIOKHYIO OT BPAlllEHUs HAIIIEH TJIAHETHI.

Mastauk @yko nojaydus pac-
MPOCTPAHEHUE BO MHOTHUX CTpaHaXx.
CylecTByrOIMe yCTpOWCTBA B OC-
HOBHOM CKOHCTPYHUPOBaHbI IO O]I-
HOMY U TOMY K€ IIPUHIIUITY U Pa3Jiv-
YalTCs MEXIy CO00ON Mo TeXHHUYe-
CKMM IapaMeTpaMm U JIU3aiHy IUI0-
1aJI0K, HA KOTOPBIX OHU YCTaHOBJIE-
HBI.

[=]

Bonpocut.

1. Yem 3namenut XKan Dyxo,
KpomMe wu300peTeHus crocoda Ha-
TJISITHOTO TIOATBEPIK/ICHUS BpaIlleHUsT 3€MJIM BOKPYT COOCTBEHHON OCH?

Puc. 5.5. XXaH BepHap JleoH dyko (Bugeo 14 muH 38 c)
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Kpome masTHMKaA, HA3BaHHOTO €r0 MMEHEM, YUYEHBII CIPOEKTHUPOBAJ TMPOCKOI, pas-
paboTasl METOJ U3MEPEHUS CKOPOCTH CBETA B BO3AYXE U BOJIE, a TAKXKE CO3/1aj] OAMH CIIOCO-
00B cepeOpeHus 3epKai. 3a IpoBeJeHHe OmnbiTa ¢ MassiTHUKOM Dyko Obu1 ynocroen OpaeHa
[TouerHoro nernoHa — BeIcIIeH Harpaasl Opannun. buorpadus u nzobperennss Dyko noc-
TYIIHBI 110 CCBUIKE Ha puc. 5.5.

2. Kak Oynmet coBepmiath kosebanus MasTHUK DyKo Ha MOTFOcax 3eMiun?
Ha nomocax 1miaHeThl INIOCKOCTh KayaHUs MasTHHKa OyJIeT COBEepIIaTh MOJHBIH 000-
POT Kaxkible CYTKH. [110CKOCTh KauaHusi TOBOpaYMBAETCsl TOUHO HA 15° Ka)apIil yac.

3. Kak ObI moBen ce0st MassTHUK DyKo Ha 3eMHOM 3KBatope?
Ha 3emHOM skBatope masTHUK Dyko kadancs Obl MO OAHOW u TOH ke ymHuu. CKo-
POCTh BpallleHus IUIOCKOCTH KadaHus Oblia Obl paBHA HYIIIO.

4. Ecaun Obl B MHPOBOM MPOCTPAHCTBE, OKPYKAIOIIEM 3eMITI0, HE OBLIO
HeOecHbIx cBeTusl — ComnHna, 38e31 U JIyHbI, MbI OBl HE 3aMeyaiy BpalCHUs
3emun. Kak B 3TOM citydae MOKHO ObLJIO Obl YCTAHOBUTH (DAKT BpaILEHUsT 3EMIIH

BOKPYT COOCTBEHHOM ocu?
OT1O0T (1)aKT MOKHO YCTAaHOBUTDB, BOCIIOJIb30BABIINUCH OIIBITOM CDYKO

QKCnepuMeHT 6. [1eHb 1 HOYb

@akmupr. CMeHa THA M HOYU HACTOJIBKO IPUBBIYHA VISl JHOJEH, YTO MHO-
T'Y€ HE 3ayMBIBAIOTCS, [I0YEMY TaK IPOUCXOIUT U C YEM 3TO CBSA3AHO.
Ilens. I1oxa3aTe NIPUYMHY CMEHBI JHS U HOYM.
Oobopyoosanue u mamepuanst. I'nodyc. Jlam-
na 6e3 abaxxypa. durypka yesoBeka U3 MIACTUINHA.
Hucmpykyus.
e B 3aTeMHEHHONW KOMHAaT€ YCTAaHOBHUTE
Ha crtoyie TIoOyc (3emuis») HAmMpOTUB
BKJIFOUEHHOM JIEKTPUYECKOU JIAMIIOUKHU
6e3 abaxxypa («ComHIey).
e Ha ocBemieHHON dYacTH
rio0yca 3aKpenuTe IJa-
CTWJIMHOBYIO  (DUTYpKY
yejoBeka (puc. 6.1).
e JloBepuure riao0yc Bo-
KpyTr €ro Ocu Ha MoJ-
obopoTa (puc. 6.2).
Pesynomamupr. CoiHUE OCBe-
IIA€T TOJIBKO IOBEPHYTYIO K HEMY
IIOJIOBUHY 3eMHOro mapa. Ha ocse-
IEHHOM CTOpOHE — JeHb. Ha TeHe-

Puc. 6.2. BpaweHue rmobyca ons AeMOHCTpaLMM CMEHbI
BOM CTOpOHE — HOYb. [locie moBo- AHS M HOuM (BUAEO 15 c)

pota rio6yca Ha 180° gurypka 4eoBeka OKaKeTCsl B TCHEBOM 30HE T1o0yca.
Oobvacuenue. Korna 3emns noepHytra kK ConHIy OJHOM M3 CBOMX CTO-
POH, OHA B ATOM YacTH MOJIy4aeT OOJIbllee KOJIMYECTBO CBETA U TEIJa, CIeI0Ba-
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TENbHO, HAa 3TOM CTOPOHE HAIleH IUTAHEThl HACTYIAeT JIeHb. B 3TO ke Bpems, CTo-
poHa, ipoTuBonojoxHass CONHITY, HAXOIUTCS B TEHH — TaM HACTYIIHJIa HOYb.
[IprurHa cMEHBI THS M HOYM 3aKJIFOYAETCS B CYTOYHOM BpAIllCHUH 3EMIIH.
Mps1 BuuM, kak CosHIlEe ABHXKETCS ¢ BOCTOKA Ha 3araj, HO Ha caMOM JieJie 3TO
JIUIIB OTPpaKEHUE TOTO (haKTa, 4YTo 3eMJIs BpallaeTcss BOKPYT COOCTBEHHON OCH C
3amnaja Ha BOCTOK.
3a cyTku 3emiisi COBEpIIAET MOJIHBIN 000POT BOKPYT CBOEH OCH, UTO U SIB-
JSIETCS IPUYIMHON YePeIOBAHUS CMEHBI THSI K HOYHM B OOJIBITMHCTBE €€ PAiOHOB.
Hama nnanera HakjiOHEHa K IJIOCKOCTH CBOe opOuThl Ha 23,4°. N3-3a
3TOro paioHsl BOMM3KU CeBepHOro M HOKHOTO IOJIIOCOB OCBEIIAIOTCS OCOOBIM
o0pa3oM: Ha TMPOTSHKCHHWH TOJIYro/Ja Ha OJHOM W3 TIOJMIOCOB IAPUT TOJISIPHAsS
HOYb, B TO BpeMs KaK Ha JIPYyroM — NoJspHbIA AeHb. [Touemy? Ha ogHOM U3 110-
mtocoB CoJHIIE MTPOCTO HE 3aXOJMT 3a TOPU30HT, a HA APYrOM OHO BOOOIIE HE
MOSIBIIIETCSl HA TOpU30HTE (puc. 6.3).
[lossipHbIiA JIEHB — TIEpHOJ, KOTHa
ConHile MHOTHE CYTKM HE OIYCKaeTcs 3a nzg'l;%ﬂa
rOpu30HT. UeM ganblie OT MOJSIPHOTO Kpy-
ra K IMoJjrocy, TeM OOJbIIIe MPOI0JKUTEIb-
HOCTb TOJISIPHOTO JTHS.
[lonsippas HOYb — NEpPUOJ, KOTJIa b
ConHIile HE TOSBIAETCS B TEUYCHUE CYTOK B 3 <=
HaJl ropu3oHTOM. Habmrogaercst ot mosisp- ﬂonrop,a\ N / \
HOTO Kpyra, Tli¢ MOJsipHas HOYb MOXET HeHb J
nponospkaTees 10 178 cyTok.
na ceedenus.
KonudecTBo yacoB B cyTkax 00YyCIOBJICHO BPEMEHEM, 3a KOTOPOE 3eMJst
COBEpIIIAET OJUH 000POT OKOJIO CBOEH ocu — 3a 23 vaca 56 MuHyT u 4,1 cexyH-
IIbl, UTO OKpYTJIsieTcs 10 24 4acoB.
CyTKH yCIIOBHO JIETSATCS HA NEPHUOIBIL:
® YTPO — BpeMsl, KOTJja HAUMHAETCA PAacCBET HA BOCTOYHOW YacTH He-
6ocBoma, u CoJiHIle OSIBIISIETCS U3-3a TOPU3OHTA,
® JIcHb — MPOMEXKYTOK BpeMeHH, koraa CojHIe ABUXKETCA Mo HeOo-
CKJIOHY C BOCTOYHOTO Kpas K 3araJIHOMY;
® Beuep — BpeMsi, KOTJla CBETUJIO 3aXOJUT Ha 3amajie, U ucue3aroT mo-
CJICTHUE JTyYH 3aKaTa;
® HOYb — TEMHOE BpeMs CyTok, korga CoiHIle ocBemaeT oO0paTHYIO
CTOPOHY 3€MHOTO II1apa.
Bonpocut.

1. Tlouemy POUCXOINUT CMEHA AHS U HOUM?

Bcenencreue cBoero BpareHus BOKpYT ocu 3emiis ObiBaeT obpariena k ComHITy TO O11-
HOM, TO Ipyroi cBoeil cropoHoii. Ciie0BaTeIbHO, U COJTHEUHBIE JIyUd NaAal0T TO Ha OJHY, TO
Ha JIPYryl0 CTOPOHY 3eMHOMU noBepxHocTH. Ha cropone, oOpamienHoit k ConHily, Mbl HaOII0-
JIa€M JIEHb, a Ha IPOTUBOIOJIOKHON CTOPOHE — HOYb.

Puc. 6.3. Obnacti Ha 3eMHOM Luape ¢
NONSIPHOWN HOYbIO U MONSIPHLIM AHEM
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2. Hpe,ZICTaBBTe, 49TO 3€MHasd OCbhb YCTAHOBWJIACH MEPICHAUKYIIAPHO ITJIOC-

KOCTH 0p6HTI>I 3emin. Kak n3smenuiaacey Obl IPpOJOJIKUTCIbHOCTL IHA U HO4YH?

Nmenno Gnarojgapsi HaKJIOHY OCH 3eMJIM JIeHb U HOYb HE AeNsATcs nopoBHy. Eciu Obl
OCh YCTaHOBWJIACH MEPICHIUKYISPHO, TO BCE 36MHBIE YYACTKH IMOJY4MIH Obl 10 12 yacos
TEMHOTHI U CBETA.

3. Ot 4ero 3aBUCHUT NPOJIOTIKUTEIHHOCTD JTHS Ha 3emiie?
HpOI[OJ'I)KI/ITeJIBHOCTB JHA 3aBUCHUT OT FCOFpaq)quCKOﬁ IHUPOTHI MECTAa U OT CKJIOHC-
gy CoiHia.

OKCNepPMUMEHT 7. 3eMHasi OCb

Daxkmot. I'1006yc — 3TO MOJICIb
3emisn. Bbl, KOHEUHO, 3aMETUIIN, YTO
rI00yC MOJKET BpamaTbCsd BOKPYT
HaKJOHHOM ocu — puc. 7.1. DTa och
HaKJIOHEHa K OCHOBAaHHUIO Y4EOHOTO
mocobust He ClIydyallHBIM 00pa3oM, a
MOJ, OMPENEICHHBIM YTJIOM, YTOOBI
MOKa3aTh HAKJIOH 3€MHOHM OCH K
IJIOCKOCTH OpOUTHI 3€MJIM  BOKPYT
Cosnna. Jlns 3eMiu yros HakJIOHA
ocH cocTaBisaeT 66°33'. Pwuc. 7.1. Tnobyc, BpalLaoLwuincst BOKPYT HAKIOHHOM ocu

Ilens. Tloka3aTh HOCTOSHCTBO (aHMmauus)

HaKJOHA 3€MHOW OCHU MPHU JABUKCHUU 3EMJIM T10
opbwure.

Oobopyoosanue u mamepuanvl. Bam He pa3
MPUXOJUIIOCH PEMOHTUPOBATh CBOW BEJIOCUME:
TO 3aKJICUTh KaMepy, TO CMa3aTh IMOJIIUITHUKHU.
O6opynoBaHue, KOTOPOE MPUTOAUTCS JUIS JKCIIe-
pUMEHTA — 3TO Ha BpPEeMs CHSTOE MepeIHee KOJeco
BEJIOCHIIEA.

Hucmpykyus.

e IloBepHuTe BenoOCUIIE]] BBEPX KOJIECAMH,

KIJIFOUOM OCBOOOIUTE OCh IEPEIHETO KoJjIeca. Puc. 7.2. BpalueHne koneca

e Packpyrure cBOOOJHOE KOJECO PYKOM, UTO- Benocunesaa

OB OHO OBICTPO BPAIIATIOCH.

e ViepKuBasi Bpalalollleecs: KOJIECo JBYMs PyKaMH 3a OCb, U3BIEKUTE €0

13 MIEpeIHE BUJIKK BEJIOCHUTIEA.

e He npunaras JOMOJHUTENBHBIX YCUIIUHN K KOJIECY, a TOJBKO MOJIICPKUBAs
€ro, BMECTE C BPAIIAIOIMIUMCS KOJIECOM OOONIUTE BOKPYT BEIOCUIIENA —
puc. 7.2. O6paTute BHUMaHue, KaKk OyJeT HampaBJIeHa OCh KoJjeca.
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Pezynvmamur. Ocph xoseca BO BpeMs IIEPEMEILEHUS] OCTAETCs NTapaJlIeyib-
HOW caMoll ceOe U COXpaHsSET CBOE MOJIOKEHHUE B POCTPAHCTBE JAXKE IIPU YCIIO-
BUU JABW)KEHUS 110 «OPOUTE» BOKPYT BEJIOCHUIIEA.

Oobvacuenue. HaknoH ocu BpallleHUsI — yrOJl OTKJIOHEHUS! OCH BpalllCHMS
HEOECHOT0 Teja OT MEePIEHANKYJsIpa K IJIOCKOCTH €ro opoutsl. IlnaneTs! Bpa-
nraroTcst BOKpyr CollHIla Mo MpaKTHYECKU KPYroBbIM OpOUTaM, KOTOPBIE JIekKaT
IIOYTH B OJIHOM IJIOCKOCTH. B miockocTr opOUTHI 3€MJIM JIEKUT TaK Ha3blBae-
Masl IUIOCKOCTh SKJIMIITUKH, YTO OYEHb OJU3KO K CPEAHEMY MOKa3aTesto ILIOC-
KOCTEH OpOMUT OCTANBHBIX IUTaHET. M3-3a 3TOro BUIKMMBIE IMyTH IJIaHET, JIyHBI U
Connua Ha HeOe MpoJeraroT MOOIM30CTH JUHUM SKIUNTUKU. HakinoHbsl opOut
HAaYMHAIOT CBOM OTCYET OT IUIOCKOCTH SKJIMOTHKU. T€ yribl, KOTOpbIE UMEIOT
HakgoH Meree 90°, COOTBETCTBYIOT ABMKEHUIO POTUB 9acOBOM CTpENKH (IIpsi-
MOMY OpOMTATILHOMY JBMKEHMIO), a yIJibl, IpeBbllatomume 90° — odpaTHOMY
JBUYKEHUIO.

B Hamem skcrieppuMeHTE W3HA-
YaJlbHO YIoJl HAKJIOHA OCH HE COCTaB-
s 66°33', Tak KaK Mbl PaCKpyTHIIU
KOJIECO, KOT/Ia OCh ObLIa IMpaKTHue-
CKHU MapajieJbHa YPOBHIO moja. s
TOTO, YTOOBI BBIAEPKATh TAKOW YIoJI
HY)KEH IIOMOIIHMK: DKCIIEpUMEHTA-
TOP HEpPKUT KOJIECO 3a KOHIBI OCH Puc. 7.3. BuxeHne nnaHeTbl YpaH no opbure
IO/l HYXKHBIM YTJIOM, a ITOMOIIHHK
pacKpyduBaeT KoJIeco.

OTMeTuM, 4TO IKCIEPUMEHT B
ONKCAaHHOM BHJIe OOJIbIIE MOAXOAUT
K IJIJaHEeTe YpaH, TaKk Kak y HEro
yroji HakjOHAa OCH BpAILEHUS TMpaK-
TUYECKH COBHAAAET C IUIOCKOCTHIO
opoutsl — 97,86°. IloaTromy roBopAr,
YTO 3Ta IUIAHETA — «JIekKEeOOKay, KO-
TOopasi Bpaiaercst Ha 00Ky (puc 7.3).
[Inanera xak OyATO KaTUTCA MO CBO-

o o Puc. 7.4. BpaweHnue 3emnu Bokpyr ConHua
el OKOJIOCOJTHEYHOM opOuUTeE. (BuAeo 3 MH 41 C)

O HaKJIOHE 3€MHOU OCHU U DJI-

JUNITUYHOCTA OpOUTHI 3eMJu B JBMKEHUU BOKPYTr COJHIIA CMOTPUTE B BUJEO
«Bpamenue 3emnu Bokpyr Connuay (puc. 7.4).

Bonpocul.

[IpoBeneM MBICIEHHBIN OIBIT, KOTOPBI COCTOUT B TOM, YTO MbI ITOMEC-
TUM OCh 3€MJIU B IIJIOCKOCTh €€ OPOUTHI.

1. Kak B 3TOM cityyae OyzieT nepeMeniathcs 3emiis 1o opoure?
B stom ciywae 3emnst Oyner ooxoauth CoJHIIE «iexXay, Bpallasch BOKPYT OCH IpH-
MEPHO TaK, KaK BpallaeTcs JAIEKUW YJIEH HallleW IUIAHETHON CEMBU — Y paH.
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2. Yto npouzoiieT Ha 3emie?

Eciu ObI 0ch 3eMITH pacIonoKUIIach B INIOCKOCTH SKIUITHKHU, KaK 3TO UMEET MECTO B
ciayyae YpaHa, TO KapTuHa Obuta ObI IpuMEpHO cliieayronieii. Ha momocax CosHIe cupaib-
HO TOJHAMAJIOCh OBl BBEPX K CaMOMY 3€HHUTY, a 3aT€M TaKHM K€ 00pa3oM CITyCKajIoCh K Io-
PHU30HTY, YTOOBI Ha IOJII0JIa MCYC3HYTh B HeOe moiymapus HaOmogaTens. Korma Comxie
OyJeT MOJAHUMATBCS K 3C€HHTY, TO B MPHUIIOJIAPHBIX palioOHaX OYJeT yCTaHaBIMUBATHCSA TPOIIH-
Yyeckas jkapa. B cpelHUX MUpOoTax ¢ HaYyaJoM BECHBI CTAHYT YBEIWYMBATHCS JIHH, CIIYCTS HE-
KOTOpPOE BPEMs TaM YCTAaHOBHUTCS HEIPEPBIBHBIN JIEHb, KOTOPBIH OyIET JUIMTHCS CTOJBKO CY-
TOK, CKOJBKO I'PaayCOB COACP)KUT yJBOCHHAs IMIHUPOTa MECTHOCTH. C HACTYIUICHHEM 3UMBI
KapTUHa cTaHeT oOpaTtHO. Ha skBaTope neHb Bcerya paBHsuics Obl Houn. Kpome Toro, Ha
BCel Iuranere He ObU10 OBl TOukH, rae CosHile He ToObIBaIo OBl B TEUEHHE I'0Ja B 3€HUTE.

akcnepumeHT 8. lNpeueccust 3eMHOM ocun

@axkmot. JIpeBHUE aCTPOHOMBI OTMEYANH, YTO C Te-
YEHUEM BPEMEHH IOJIOKEHHUE 3BE€3]] Ha HEOE B OAHO U TO
e BpeMsl ToJla MeJIJIEHHO MeHsIock. Kpome Toro, oHu OT-
METUJIM elie 0oyiee 3aMETHOE SIBJIEHUE CMEIIEHUSI CEBEPHO-
ro nonoca Heba. Hama [lonsphas 3Be371a TOMBKO BpeMEH-
HO MOXET CIYKHUTh 3BE3/I0M, YKA3bIBAIOIIEH HA CEBEPHBIM
IIOJIFOC, XOTS JIBMPKEHHE IIOJIOCA 32 BpeMs YEJIOBEYECKOU
JKW3HU HUYTOXXHO Mayio. B TO BpeMs, Korja CTPOWJIHCH
erunerckue nupamubl, [lonspHoit 3Be3q0i Obia o Jpa- Pue. 8.1. Bomiok 13
koHa (Ty0Gan), nexariast mpuMEpPHO Ha PACCTOSHUM 25° OT  nnactmaccoso npo6ku
Hameit [lonsipHol 3Be3/5bI.

Ienw. [IpoaeMOHCTPUPOBATH ABUKECHUE 3€EMHOM OCU. BBISBUTH MpUUMHY
«murpanuny CeBEpHOro MoJIKCca MUpa.

Oobopyoosanue u mamepuanst. [lnacTukoBasi Kpblllika OT OYTBHUIKH IS
HanmuTKOB. TOHKas 3a0cTpeHHas najgouka. [lmactunms.

Hucmpykyus.

e Eciu He HalAEeTe NETCKYI0 WIPYLIKY BOJYOK, TO U3TOTOBBTE €ro Camo-
crosiTenbHO. [IpomenaliTe MUIOM WIM OCTPHIM KOHIIOM HOHUIL OTBEp-

CTHE B IICHTPE KPBIIIKW; BCTABbTE B OTBEPCTHE MAJOYKY, TaK YTOOBI 3a-

OCTPEHHBIN KOHEI] MaJIOYKH HEMHOTO BBICTyNad U3 KpbIMKH (puc. 8.1).

3anoyHUTE IUIACTWJIMHOM BHYTPEHHIOIO 4YacTh KPbIMKU. OT TIIATEIbHO-

CTH U3TOTOBJICHUS BOJTUKA OYAYT 3aBUCETh €r0 JUHAMUYECKHE KaueCTBa.

e ViepxuBasg NaJOYKy MajblaMU 3a JUIMHHBIA KOHEL], PACKPYTUTE €€ U MO-

CTaBbTE BOJYOK Ha cToJI. ECcu BOTUOK cpasy ke MmajiaeT — 3HauuT, OTBEP-

cTHE ObUIO CAEIAHO HE MO LEHTPY.
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e [Iponabmogaiite 0COOEHHOCTH
BpaIllCHUA BOJYKAa — pucC. 8.2.
[Tomoxnaure, moka €ro Bpamie-
HUE HAYHET 3aMEeJIISAThCS.
Pesynomameur.
IlepBoHavasibHO OCH Bpare-

HUS BOJYKAa BEpPTUKAJIbHA. 3aTeM
BEPXHSASI TOYKA €r0 OCHU MOCTEINEHHO
HAYMHAET OIHUCHIBaTh KPYyTrH, a B
KOHIIE BpalIeHUs JBIXKETCS MO pac-
Xoadwencs cnupamy — puc. 8.3. Ko- Pvc. 8.2. HabnioneHue BpalleHusi Bonyka
r7la CKOPOCTh BpaIICHUs! CTAHOBUTCS (BUAEO 1 Miut 44 £
HEJI0OCTaTOYHO OOJIBIION, OCh BOJYKA MO KPYTOH CIIUpaIH
YAQISIETCA OT BEPTUKAIM, U BOJYOK MMA/IAET.

Oovacnenue. W3-3a TpeHUs yIIoOBas CKOPOCTh
COOCTBEHHOI'O BpAIIICHUS YMEHBIIAETCS — 3TO MPUYUHA
naJIeHUs BOJTUKA.

3emist — 3TO cBOeoOpa3HbIil Bom4yok. Ee och — Bo-
oOpaxkaemasi JuHMs, npoxojdmas yepe3 HOxubil (S) u
CeepHblii (N) MoaOC — MpU JBHKEHUH 3€MJIM BOKPYT
CousHila B pocTpaHCcTBe HamnpasieHa Ha [lomsipayto 3Be3-
ny. Ocpk 3eMii TakKe Kak ¥ Hall BOJYOK OIMCHIBAET KPY-
I, TOJIbKO OYEHb MEIJIEHHO. Takoe IBHKEHHE 3€MHOW  Pvc. 8.3. [iswkeHue ocn
OCH B TIPOCTPAHCTBE Ha3bIBaeTCs TMpereccuert (puc. pormea
8.4). 3emMHasg oChb OMNHUCBHIBAET KOHYC B MPOCTPAHCTBE
MPUMEPHO KaxKJble 26 ThIC. JIET.

/na ceedenusna. Ho eciu BOTYOK B HAIIEM DKCIIE-
PUMEHTE YCIIEBAa€T 3aBEPIINTh HEMHOTO KPYTrOBBIX
JBIDKCHUHM, TO 3€MHasi OCh COBEPIIIAET OJUH 00OPOT MO
Kpyry MOYTH 3a TpU AecATKa Teicsad Jjiet! To ecTs, 3em-
Has OChb 3a TaKOM MPOMEXKYTOK BPEMEHHM BEPHETCS B
MpeKHee NoyokeHne — K [lonsipHoi 3Be31e.

Ha puc. 8.5 mokazaH moyiHBIM LMK TPEUECCUU
3eMHON ocu 3a oauH o0opotT. Ot IlonspHoi 3Be3bl
(Kkyna HallelieHa ceilyac 3eMHasi OChb) OHa NIepeuner K
3Besne y Lledes, motom kx B [edes, k JleneOy u ToabKO
depe3 14 ThIC. JIET 3eMHas OCh MAaKCUMAJILHO YIAIMTCS  pyc. §.4. Cxema npeLeccun
ot IlonspHO¥ 3Be3nbl M IpUOJM3UTCS K 3Be3ne Bera. 3eMHoM ocu
Jlanee ock momoiaeT k Tybany u nmpoxoas Koxab BepHETCS B HCXOAHOE TOJIO-
x)eHue. J[eMoHCTpanusi mpereccu ¢ MOMOIIIBIO CTEIHAIIBHOTO MpUOopa MoKa-
3aHa Ha puc. 8.6.

Kak Bugum, xonebanue ocu BpalieHUs 3€MJIM BlieUeT U3MEHEHHUE TOJI0-
JKEHUsI 3BE3]] OTHOCHUTEJIBHO CETKHM KOOpJAMHAT B ACTPOHOMHYECKHMX aTjacax.

TSI L LASTALLSL

Npeueccus
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ITpeueccust 3eMHOM OCH MPOMCXOAUT M3-3a IPABUTALMOHHOIO BO3ACUCTBUS Ha
3emstto CosiHiia u JIyHsI.

C mnpeueccuell HampsiMyro CBsi3aH JApyroil 3(Q@exT, Moka3aHHbI Ha
puc. 8.7, — 3T0 HyTalus, — KOrja BO BpeMs MPELECCUN OCh Bpallarouieics 3em-
JM COBEpIIAET KOJeOaTEIbHbIE ABHKEHUS C ONPEIEICHHBIM pa3MaxoM (aMIUIH-
Tynoi). Hyranuun 3emim umerot nepuof 18,6 yer, ux MakcUMallbHasl aMILTUTY-
Ja (MaKCHMaJIbHBIN YToJI) COCTABIISIET OKOJIO 9 YIJIOBBIX CEKYH/I.

Ty6aH 3 000 r 40 H.3.

Puc. 8.6. [leMmoHCTpauusa npeLeccum 3eMHOM OCu ¢

Puc. 8.5. Tpeueccns 3emHoi ocu cpean 38e3A NOMOLLbIO CrieLmansHoro Npuéopa (BUAEO 3 MUH 2 ¢)

Bonpocu.

1. Ha6J110):[a;1 BpaliCHUC Mpeueccus
BOJIYKA, BBI 06paTHJIH BHUMAaHUE L~
Ha TO, 4YTO €Ir'0 OChb IIPAKTHUYICCKH HC
ObIBAa€T HEMOBIKHA. [Touemy?

Ilog peiicTBHEM CHIBI 3€MHOIO
TATOTCHHS, B COOTBETCTBHU C 3aKOHAMHU
BpaIllaTeJIbHOTO JIBM)KEHHUS, OCh BOJYKA o
MepeMEIIaeTCs, OMKUCHhIBas KOHUYECKYIO \
MOBEPXHOCTb.

2. Kak npeuneccust BIuseT Ha

CMCIICHUC TOYKH BCCCHHCTO pPaB-
HOJICHCTBUS? Puc. 8.7. lpeueccus n HyTaums 3eMHoi OcK

HyTauus

CrnencTBueM NpELECCUH SIBISIETCS MOCTENEHHOE CMEIIEHNE TOUYKH BECEHHETro PaBHO-
JIEHCTBUSI HaBcTpeuy BuauMomy JnBrkeHuto ConHna Ha 50,3” B roa. Ilo stoii mpuumnHe
CornHIile eXeroaHo BCTYMAeT B TOUKY BECEHHETO paBHOAECHCTBUA Ha 20 MUH paHbllle, YeM OHO
COBEpILIAET MOJHBIA 000pOT Ha Hebe.

3. Bauser nm npeueccusi U HyTals Ha TOJIOKEHUE OCH B TeJe 3eMIIH?

[Ipeneccust u HyTalMs U3MEHSIOT JIUIIb OPUEHTUPOBKY OCH BpallleHHUs] 3eMJId B TPO-
CTPaHCTBE U HE BIIMAIOT HA MOJOXKEHHE 3TOM ocH B Tene 3emiu. [loaToMy HU HIMPOTHI, HU
JIOJITOTBHI MECT 3€MHOM MMOBEPXHOCTH U3-3a MIPELIECCUN U HYTalluu HE U3MEHSIOTCSI.
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kcnepumeHT 9. BpaleHne HebecHomn cdepsl

@axkmot. I3BeCcTHO, 4TO 3eMJisl BpallaeTcs BOKPYT CBOEU OCH. DTO sIBIE-

HUE BBI3BIBACT CYyTOYHOE BUIMMOE JBIKEHUE 3BE3] U IPYTUX HEOCCHBIX CBETHII.
Ienw. [TpoBepUTH CyIIECTBOBAHUE CYyTOYHOTO BUIAMMOTO JIBHXKCHHUS 3BE3]I.
Hucmpykuus.

o Jloxautech, korna CoJiHIle CKPOETCs 32 TOPU3OHTOM U Ha HeOe MOSABUTCS
MHO>KECTBO 3BE3/I.

e BrpiOepure B 10KHOU YacTu He-
0a KaKyro-HUOY/Ib SIPKYIO 3BE3-
Iy W 3aMEThTE €€ IOJIOKEHHE
OTHOCHUTEJIBHO JIFOOOr0 HEMo/I-
BIKHOTO OOBEKTa Ha 3emIie,
HarpuMep, BEPXYIIKH JepeBa,
TPYOBI WM cTOJI0A (TTOJIOKEHUE
1

Ha puC. 9‘1)' Pwuc. 9.1. HabntogeHuwe BpalueHns HebecHom caepsbl
e Ycrpoiite cebe HeOOIBIIOU (ceBepHoe nonyluapue 3eMnu, loxHasi CTOpoHa Heba):

1 — nonoxeHue BbiGpaHHOW 3Be3abl B Ha4ane Habnto-
nepepblB Ha 20-30 MUHYT, U pepus:
BOSBpamaﬁTeCB Ha Balll HyHKT 2 — nonoXeHue 3e3abl Yyepe3 HEKOTOpOoe BpeMsA
HaOmoeHni. CAIbTe€ B TOM K€ MOJIOKEHUU U Ha TOM K€ MECTE.

e Haiins «cBOIO» 3B€3/I0UKY, BaM HE TPYAHO OyAET 3aMETUTh, UTO OHA CME-
CTUJIACh OT JIepeBa BIIPABO M BBEPX — moJioxkeHue 2 Ha puc. 9.1. Bee oc-
TaJbHBIC 3BE3/[bI TIOBEJIHM CEOSl MPUMEPHO TaKKE — OHU CMECTHIIUCH OTHO-
CUTEJIBHO 3€MHOTO JIaHImadTa.

Pe3ynomameol u 6v1600. N3 Ha-
OJIFOIEHUI CIIEAyeT, YTO 3BE3/bl BOC-
XOISAT HAa BOCTOYHOM CTOPOHE TOpH-
30HTA M 3aXOJT HA 3alagHON CTOPO-
HE TOPU30HTA, TO €CTh OHU JIBUKYTCA
CJI€Ba HAIlpaBO MO XOAYy 4YacOBOM
CTpEJIKM Kak eJIuHoe Ienoe (eciu
CTaTh JIMIIOM K I03KHOU cTOpoHe). Ec-
J CTOATH JULOM K CEBEPY, TO Bpa-
nmeHue HebecHoi cheprl OyaeT mpo-
THB HACOBOM CTPCITKH. HpH BHHMa- Puc. 9.2. CyTouHoe BpalleHve 38e3aHoro Heba Ha
TCIbHOM PAaCCMOTPCHHM MOXXHO 3a- CpeHVX WunpoTax
METHTh, uTo IloNspHas 3B€3/1a MOYTH (Bupeo 2 Mk 21 c)

HE MEHSET CBOErO MOJIOKEHUS OTHOCUTEIBHO TOPU30HTA. BBI3BAHO KaxKylleecs
JBIDKEHUE HeOecHOU cdepbl TeM, 4To 3eMJisi BpalllaeTcsl BOKPYT CBOEW ocU B
IIPOTUBOIOJIOKHYIO CTOPOHY, TO €CTh € 3alaJa Ha BOCTOK.

CyTouHoe BpalleHHe 3Be3JHOro Heba Ha CpeIHHUX HIMPOTax MOKa3aHO B

BHJICO, CChUIKA Ha (paitn mpuBoauTcs Ha puc. 9.2.
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Bonpocur.

1. B npeBHOCTH, HaOnrofasi CyTOYHOE BpallleHWe Heba, JIIoAU ClAeaiu
IIyOOKO OIMIMOOYHBIM BBIBOJ, YTO 3Be3/1bl, COHIIE U IUIAHETHI €KECYTOYHO 00-
paiarorcst BOKpyr 3eMiid. KTo u3 y4eHbIX EepBbIM YCTaHOBWIJI UCTUHHYIO TIPHU-
YUHY BpallleHus 3Be3JHOTO Heba?

Oto ycranoBui B X VI Bexke Hukonait Konepuuk. B BuguMoe BpaliieHue 3B€34HOTO He-
0a — TOJIBKO OTpa)KEHUE CYTOYHOTO BpaIeHHs 3€MJIM BOKPYT CBOEH OCH.

2. Ha puc. 9.3 npencraBieHsl 1Ba
MN300paKEeHHsT CO3Be3MMi bonbiion u
Marsoit MeaBeaunpl, MOKa3bIBAIOIINUE
X IIOJIOJKCHHE B pPa3HOE BpPEMs CYTOK.
Onpenenute, yepe3 Kakod IPOMEKYTOK
BPEMEHHU IIPOU30IILIO HM3MEHEHHE UX
MOJIOKEHUSI OTHOCUTEIIBHO TOPU30HTA?

Ha xanbky HaHecuTe JMHMHU, COEIU-
Hsromye [lonspHyro 3Be31y U KpaliHHE 3Be3/bl «KOBIa» bospmon Measeaunsl. Tpancnop-
TUPOM U3MEpPbTE YToJl MEX/1y HalpaBiIeHUsIMU. Bpems, B TeueHHEe KOTOPOTO MPOU30ILIO0 3TO
W3MEHEHUE, paBHO YTy MOBOPOTA, ejIeHHOMY Ha 15°.

3. B kakoM MecTe Ha 3emiie CyTOYHOE JBMKCHHE 3BE€3]1 MPOUCXOIUT Ia-
paIeIbHO MIOCKOCTH TOPU30HTA?

Ha nomrocax.

4. I'ne 61 BBI uckamu [lonspHyro 3Be31y, eciu Obl BBl Haxoawch Ha Ce-

BEPHOM MOJI0Ce 3eMIIH?
Ha ropuzonre.

Puc. 9.3. NlameHeHne nonoxeHusi co3se3anin

OkcnepumeHT 10. BbicoTa ceBeTuna

@Daxkmol. B OCHOBE aCTPOHOMHUH JI€KAT
HaOII0IeHUs, Mpou3BoAUMBIE ¢ 3emiu. [lpu
ACTPOHOMHUYECKUX HAOIIOJIEHUAX YyJIOOHO OT-
pPEAENATH TOJIOKEHNUE CBETUJI M0 OTHOLICHUIO K
TOPU30HTY. YTJOBOE PACCTOSIHUE 3BE3/bl IO 7
OTHOUIECHHIO K TIJIOCKOCTH TOPU30HTA HAa3bIBa- /
eTcs BLICOTOM cBeTaa i — puc. 10.1. i

N3mepenus BBICOTBHI CBETHJIA BBIMIOJIHSA-
0T CHEUUAIBHBIMU YTIIOMEPHBIMU UHCTPYMEH-
Tamu. OOHUM U3 JPEBHUX HHCTPYMEHTOB,
MNPUMCHSCMBIX AJIA OIPCACICHHA BBICOTHI CBC- Puc. 10.1. BeicoTa cBeTuna Hag
TUI SABJISAETCS KBAJPAHT (pI/IC. 10_2)_ ropusoHToM obosHavaeTcs BykBon h
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B npocreiimem BapuaHTe KBaJIpaHT
MPECTaBIIAET COOON IIOCKYIO JOCKY B (hopme
YETBEPTU TIpaaydpoOBaHHOro kpyra. Okoio
LEHTpPa C 3TOTr0 Kpyra BpallaeTcs MOJBHKHAs
JMHENKA ¢ IByMS JUONTpaMu (MHOTJA JIMHEUKY
3aMeHsUTH TpyOKo#). Ecnu miIockocTs KBajl-
paHTa BEPTUKAJIbHA, TO IO MOJOKEHUIO TPYOBI
o BHSHpHOﬁ JII/IH@fIKI/I, HaHpaBHeHHOﬁ Ha Puc. 10.2. CTapuHHbIA aCTPOHOMUYECKUI
CBETHUJIO, JIETKO U3MEPUTH €ro BBICOTY HaJ Io- MHCTPYMEHT — KBappaHT
pu30HTOM. B Tex cimydasix, KOrjga BMECTO YETBEPTH Kpyra HCHOJIb30BalIU €ro
HIECTYIO YaCTh, MHCTPYMEHT HA3bIBAJICS CEKCTAHTOM, 4 €CJIU BOCBMYIO 4acCTh —
OKTaHTOM.

Lenw. IloHATH NPUHLMUI U3MEPEHUS OJHOW M3 OCHOBHBIX KOOPAUHAT B
ACTPOHOMHM — BBICOTBI CBETMJIA — C IOMOILIBIO CAMOAEIBHOIO IMPOCTEHLIErO
KBaJ[paHTa.

Oobopyoosanue u mamepuanvl. bymara.
[notueii  kaptoH. Iupkyne. Tpancrnoptup.
Jlunerika. Kapannmam. OtBec. Ilpsimas tpyOka
oT KokTena. Knen.

Hucmpykyus.

e lcnosb3ys UUPKYJb, TPAHCIIOPTUDP U JIU-
HEWKy Ha JucTe Oymaru BblYEpUHMBAEM
mwkany kBaapanra (puc. 10.3) u Hakieu-
BAEM €€ Ha IUIOTHBIN KAPTOH.

e Ha mxkany npukienBaem TpyOKy st

KOKTEHJIs (BU3HP) M KpenmuM OTBeC (He- Puc. 10.3. Lkana camoaensHoro
o KBagpaHTa

OosbiIoN Tpy3uK Ha HUTKE). [Ipu cOopke
MOJIEIM  KBaJpaHTa PYKOBOACTBYEMCS 3Besna
puc. 10.4. AT

™ - - _4h Fopu3oHT
Hab6nronas 4epes TpYOKY-BU3UD KakoH =il
1100 HeOEeCHBIM 00BEKT, (PUKCUPYEM BBI- & T —
COTy CBETHWJIa TI0 HUTHU OTBECAa Ha IIKaJe
KBaJipaHTa. Bo3aM0oXHO, JjIsl 3TOTO Ha Tep- Wkana
BBIX TIOpax MOHAJAOOUTCS TTOMOIIb IPYTO- OtBec
T'O 4CJIOBCKA. Puc. 10.4. C6opka moaenv kBagpaHTta

Ilpeoocmepesicenue! Henvza cmompemov na ConHye Oadice CK803b Ma-
JieHbKue omeepcmusi. /s onpedenenus gvicomol CONHYA, HYHCHO HAUMU MAKOe
NOJI0JICeHUe, YmMOObl COIHEUHbIU JIyY NPOXOOUN uepe3 mpyoKy-8u3up, a Ha IKpa-
He 8 MOMEeHmM UsMepeHUsi ObLIO APKOe CONHEUHOe NAMHO.

Pe3ynomamut. Boicota cBeTui oTcuuThiBaeTcs OT 0° (CBETWIJIO HaXOIUTCS
Ha Topu30HTE) 10 90° (CBETUIIO HAJ TOJIOBO).
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Oobvsacnenue. U3 puc. 10.4 BUIHO, YTO yroja BBICOTHI cBeTUJA (/1) paBeH
YTy MEXIy HUTBIO OTBECAa M CTOPOHOM KBaJpaHTa (KaK yribl C B3aUMHO IEp-
NEHIUKYJISIPHBIMUA CTOPOHAMHU).

Panee B acTpoHOMHUYECKHMX 00CEpPBATOPHSIX HCIOJIB30BAIUCH OOJBIITNE
KBaJipaHThl. [lyra KBajgpaHTa nojpasaeiisiiach Ha JI0JIM IpaycoB U JaBajia BO3-
MOXHOCTh OTCUMTHIBATH HAIPABJICHUS HA CBETHJIA C TOYHOCTBIO JO JECSTHIX
JTOJIEW MUHYTHI TyTH.

Mna ceedenuss. B BOCTOUHBIX
CTpaHaXx CaMbIMH KpPYIHBIMU  OBUIH
KBaJpaHT bupyHu c paamycoM OKpyxk-
HOCTM IIKajbel 7,5 M, a TakKe HHCTPY-
MeHT oOcepBaTtopun ¥Yiayroeka B Camap-
kaHjue (paauyc okpyxknHoctu 40,2 m).
OTH HUHCTPYMEHTHI OOECIeYrBaIN Hau-

BBICITYIO TOYHOCTD I/I3Mep€HI/Iﬁ JJIs1 CBO-
€ro BpEMEHH. Puc. 10.5. BeicoTa u a3MMyT CBETUNA — OCHOBHbIE
KOOpPANHATbI TOPU3OHTaNbHOW CUCTEMbI KOOPAMHAT

BeicoTa cBeTUna

AszumyT ceBeTUNA

B 1667 rony dpanity3ckuii actpo-

HoM K. [Tukap BriepBbie MPUCOEANHIII K KBAJPAHTY MOA30PHYIO TPyOy, UTO IO-
3BOJIMJIO YBEJIUYUTH TOYHOCTh U3MEPEHHUIA.

NHorna MHCTpYMEHTHI JJIs U3MEPEHUS BBICOTHI CBETHJIA HAaJl TOPU30HTOM
JOTIOJHSIM YCTPOMCTBAMU JUIsl U3MEpPEHUs azuMyTa cBeTuia. [lonoxenue cBe-
THJIAa OTHOCHUTEJIBHO CTOPOH TOPU30HTA YKa3bIBAJIOCH C MOMOIIBIO BTOPOTO yria
(a3umMyTa), KOTOPBII MOKET MEHIThCA B Tipeaenax oT 0 10 360° (oTcueT Bemercs
OT TOYKH Iora 1o XoAy 4acoBol ctpenku) — puc. 10.5. [lonyTHo 3ameTnm, 4TO B
reoJIe3uH, Ha00OPOT, A3UMYT HA3€MHOTO OOBEKTA OTCUMTHIBAETCS OT TOUKHU Ce-
Bepa.

Crporo roBopsi, B aCTPOHOMHH a3UMYT — Jyra MaTeMaTH4eCKOro TOpH-
30HTa OT TOYKH IOra JO0 BEPTUKAJIBHOIO KPyra CBETHJIA WJIA YTOJ MEXIY MOJy-
JICHHOM JIMHUEHN U JIMHUEU MePECEUEHUsI TNIOCKOCTH MAaTEMaTUYECKOTO TOPU30H-
Ta C IMJIOCKOCThIO BEPTUKAIBHOTO Kpyra CBETUJIA.

NuctpymenTsl  obcepBaTopuu
VYnyrOeka ObLIM MOKa3aHbl B OJHOU
u3 tenenepenad kanana HTB (ccpui-
Ka Ha Buaeo — puc. 10.6).

Ha puc. 10.7 nokazana cxema
IIPOCTOrO YIIOMEPHOTO NHCTPYMEHTA
JUIS. U3MEPEHUsI BBICOTBI M a3UMyTa
cBeTuia, npeanoxennoro C. Jlanmio-
noM. BrwicoTa OoTCUMTBHIBaeTCS C TO-
MOLIBIO OTBECA, a3UMYT ONPENEIIACT-
Csl MO IIKaJ€ TOPU3OHTAIBHOTO KpPY-

. Puc. 10.6. O6cepatopus Ynyroeka
ra, KOTOpPbIM BpamacTCsa BMECTC C (Buoeo 2 MuH 24 c)

BEPTUKAIBHON CTOUKOM.
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Bonpocut.

1. B xBajpaHTe mIKaga UHCTPYMEHTA
paccuutana Ha 90°. Ha ckonabko TpaaycoB
paccurTaHa IIKajia B CEKCTAHTE U OKTAHTE?

B cexcranTe — 60°, B okTanTe — 45°.

2. B ropu3oHTaJbHYIO CHCTEMY KO-
OpAMHAT BXOJSAT BBICOTA U a3UMYT CBETHUJIA.
Kakne nmocromHcTBa M HEAOCTATKUA STOMN
CUCTEMBI KOOpAUHAT?

HOCTOI/IHCTBO FOpHSOHT&J’IBHOfI CHCTEMBI X
KOOPAMHAT: JIETKO OpuUeHTUpoBaThcs. HemocraTok i
ee: 00e KOOpAUWHATBlI CBECTUJIA UBMCHAIKOTCA B TCUC- Puc. 10.7. Cxema yrroMEepHOro MHCTpyMeHTa

HUC CYTOK. HOBTOMy 9TU KOOPAWHATBI HC IOAATCA Ansi USMEPEHMsI BbICOTbI 1 a3MMyTa cBeTuna
U1 COCTABJICHUA 3BE3IHBIX KapT, aTjlaCOB M KaTaJIOrOB HEOECHBIX CBETHUII.

3. Uemy paBHa BricoTa [lonsipHOM 3B€3/1BI HAJT TOPU3OHTOM?
Bericora [lonsipHO¥# 3Be3/16I HAJl TOPU30HTOM paBHA reorpauueckoi mMupoTe MECTHO-
ctu. Ecnu Bbl mpou3BoAuiu u3Mepenus B r. MuHcke, To 7 = @ = 54°.

Smevm ock Mpuiieni

[AweK, NPOrpanyy ponaHHsi
PPOTHE Y BCOBOR CYPEN KM

Yxazsrenk

kcnepnmeHT 11. THOMOH 1 nonyaeHHas NUHUS

e

@Daxkmoi. YMBUTEIILHO, HO CaMbIM JPEBHUM ac-
TPOHOMHUYECKUM HWHCTPYMEHTOM CTaja OOBIKHOBEHHAS
najka, BOTKHyTasi B 3emito. M 4To 31ech 0COOEHHOTO?
CrnenyeT oOpaTuTh BHUMAHUE, YTO PA3JIMYHBIC CTOJIOBI U
CTOJIOUKH, OTIOPHI DJIEKTPUIECKUX U TeIe(POHHBIX JTMHUM,
JICPEBhsI M 3JIaHUS B COJTHEUHBIN JCHh OTOPACHIBAIOT TCHU

(puc. 11.1).
3aMeueHo, YTO JJIMHA TEHW B TEYCHHUE JIHS MEHS-
Puc.11.1. B conHeYHbI OeHb
Kopoue. MI3mMeHeHne UIMHBI TEHW THOMOHA MOKAa3aHO B TeHn

MYJIbTUILIMKAUMU Ha puc. 11.2.

B Hamem skcnepumeHte pac-
CMOTpHUM, KaK PEIIalOTCsi HEKOTOPHIE
MPAKTUYECKUE aCTPOHOMHUYECKUE 3a- Side,
Jlayd C MOMOUIBIO MPOCTEUIIIETO WH-
CTPYMEHTa, KOTOPBI M31aBHA Ha3bl-
BalOT THOMOHOM (TPOMCXOAUT OT
IPEUECKOTO — yKa3aTelb). E E

Ilenw. 11okazathb, Kak MOKHO C
MIOMOIIBK0O THOMOHA ONPEAEIUTh ac- -

TPOHOMHMYECKUM MOJIICHb U HaIpaBs- E 1
JICHHUC «CCBCP—TIOI». Puc. 11.2. 'smeHeHWe OnuvHbI TEHN THOMOHa

ACTpOHOMHYECKUI MOIIEHD — (Bupe0 9 c)

ATO MOMEHT, Koryia CoJHIIe BBIIIE BCETO MOJAHUMAETCS HaJl TOPU30HTOM (2 HE B
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12 yacoB no yacam). HanpaBieHue «ceBep—1or» B aCTpPOHOMHUHU Ha3bIBAIOT IO-
JYJCHHOM JINHUEH.
Oobopyoosanue u mamepuanvt. ' HOMOH — IIECT WK pelKa IJIUHON 1—
1,5 m. 10—12 xonswimkos. OTBec.
Hucmpykyua.
e Ha OTKpBITOM rOpPU30HTAIILHOM YYaCTKE YCTAaHOBUTE BEPTUKAIBHO
[0 OTHOIICHUIO K 3eMJIe IIECT; ISl MPOBEPKH BEPTUKAIBLHOCTH
THOMOHA BOCITIOJIb3YHTECHh OTBECOM.
e 3amacurech TEPHEHUEM U 3KCIe-
PUMEHT HAYUHANTE C CAMOTO YT-
pa. Uepe3 paBHbIE NPOMEXKYTKHU
BPEMEHM (HAMpPUMED, YEPE3 Kaxk-
JBIM 4Yac), oTMeYalTe KOJIBIIIKa-
MU TOYKH OKOHYAHUS T€HH (puC.
11.3).
e Ilpocienute B TedyeHuWe IHA 3a
TE€HbIO, OTOpachIBAEMOl THOMO-

HOM.

06 Puc. 11.3. OTmeTKa ANWHBI TEHN THOMOHA
i pPaTUTC BHHUMAHMC Ha CaMylo KonbilKamMn B Te4YeHne aHs

KOPOTKYIO TCHbD, OT6paCI>IBa€My}O

THOMOHOM.

Pe3ynemamer. TeHb OT THOMOHA MEHSETCSI HE TOJIBKO IO JJIMHE, HO U TIO
HarpaBJIeHUIO0. Biike K MOTyTHIO TEHb OT THOMOHA CTAaHOBUTCS BCE KOpOUe.

Oobvacuenue. VI3BeCTHO, UTO MAarHUTHBIA MEPUJIMAH HE COBIIAJIAECT C I€O-
rpaduyecKuM, U CTpeJIKa KOMIIaca HE YKa3blBaeT TOYHO Ha TOUKY tora. boiee
HAJIeKHBIN CIOco0 CBsA3aH ¢ HaOmojeHueM cyTouHoro aBuxeHus ComnHia. B
WCTUHHBIN TT0AeHb COJIHIE HAXOAUTCS CTPOTO HAJ TOYKOM IO0ra U JOCTUTaeT
HauOOJIBIIIETO BO3BBIIICHUS HaJ TOPU30HTOM. B ATOT MOMEHT BCE TEHU BEpPTH-
KIBHBIX TPEAMETOB CTAHOBSATCS HanbOojee KOPOTKUMH W HAIpPaBJICHBI CTPOTO
Ha TOYKY CEBEpa, TO €CTh MO HAMMEHBIIEH JJIMHE N
TEHU THOMOHA OIIpe/IeysieTCs HalpaBlicHUE Ha ce- i

Myrs TEHM\\\

-

e

BEP.

Takum 006pa3oM, B MOMEHT MCTHHHOTO ITOJI- / \\\
JIHS TeHb THOMOHA PACHOJIOXKHUTCA BIOJIb JUHUU W/  riowon—— 1 E
«HOT—CEBEp», KOTOpasi B aCTPOHOMHUU Ha3bIBACTCS '\ /
nojayAeHHOW nuHuei. CremoBaTenbHO, 3HAs MO- \\\ Monyeran /
MEHT MCTHMHHOIO TOJIIHS M MPOHAOI0JaB 3a Te- e | e *
HbIO THOMOHA, MbI OTBIIIEM IOJIOKEHHUE TTOTYICH- S e o
Hol yiuHuU (puc. 11.4). Halias e MOJOKEHUS TO-  Puc. 11.4. Haxoxaenue nonyaeHHoit
yek 1ora (S) u ceBepa (N), Mbl OIpPEeACIUM TaKKe kA

MTOJIOKEHHE Ha TOPU30HTE TOYKH 3anaja (W) 151 TOYKH
BocToKa (E).
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Jlna ceedenusa. Ecnv HabmoaaTh 3a JUIMHOM MOJTYJIEHHON TE€HHU, OTOpACHI-
BaeMOM IIECTOM THOMOHA B T€UEHHE I'0Jla, TO MOKHO OOpaTUTh BHUMAHUE, YTO
B CEHTSIOpE TEHb OT IlI€CTa OJIHOM JIJIMHBI, B OKTSIOpe OHA cTana JUIMHHEE, B HO-
sa0pe emie AJMHHEE W B JBAJALIATHIX YMCIAX JeKaOps camasi JJIMHHAs B TOIY.
C koHI1Ia 1eka0psi TeHb OT LIECTA OMSTh, YKOPAuUBAETCSl.

UTO MOKHO ONPEACIIUTH C TOMOIIbIO THOMOHA?

1) Mosxem onpenennuTsb, Tie HaXOSITCs CEBEp, 10T, 3amaj] U BOCTOK (Koraa
T€Hb UMEET HAUMEHBIIYIO JIMHY, OHA BCEr/1a YKa3bIBaeT Ha CEBEP).

2) Korma HacTynmaeT MECTHbIN MOJIAEHb (B MOMEHT, KOT/1a TEHb THOMOHA
MMEET HAMMEHBIIYIO JITTUHY).

3) CKOJBKO JUISTCS COJIHEUHBIE CYTKH (BPEMEHHON MHTEpBa, pa3aeisio-
U J1Ba MOCJIEA0BATENbHBIX MOTYIHS, paBHbINA 24 yacam).

4) Tlonoxxenne CoJiHIIa BO BpeMs BOCXO[a HaJl TOPU30OHTOM KaK/IbIH J€Hb
M3MEHAETCS: OHO IMOCTENEHHO CMEIIAaeTcsi OT TOYkU BocToka (E) — BeceHHero
PaBHOJICHCTBUSA — JI0 TOYKH, pacroyioxkeHHo Ommke kK ceBepy (N) — JeTHero
COJIHIIECTOSTHUS, OTKY/la BHOBb JIBIDKETCSI HA BOCTOK (7O TOYKHA OCEHHEro paB-
HOJICHCTBUS) ¥ TIPOJIOJKAET JABUTAThCS Ha 10T (S) 10 TOYKH, TJ€ HAIPaBJICHUE
JBUKEHUS BHOBb MEHSIETCS (TOUKU 3UMHETO COJHIIECTOSIHUS ), 3aT€M BO3Bpalla-
€TCs Ha BOCTOK, ¥ BECh LIUKJI IIOBTOPSIETCA CHavyana — puc. 11.5.

5) Ilonoxxenue CoyHIITAa B MOMEHT
3aKaTa MEHSETCS aHAJOTUIHBIM 00pa3oM,
HO Ha JTOT pa3 Todka 3axona ComnHIa
cMelaeTrcs BOKpyr Touku 3amana (W).
Tak cTajgo BO3MOXKHBIM OMPEICIUTh TOJ
KaK BPEMEHHOM HHTEpPBAl MEXIY IBYMS
BECCHHUMH PAaBHOJICHCTBUSMH.

6) I[IporoKUTETEHOCTh CBETOBOTO
JTHSL TaKXKe TOCTOSHHO MeHseTcs. JleHb

~ Puc. 11.5. TeHn oT rHOMOHa B pa3HoOe BpeMs
3UMHETO COJIHLOECTOAHUA — 3TO CaMbId KO- roga

POTKHI CBETOBOHM JI€Hb B TOAY, @ TCHb THOMOHA B TOJIJIEHb ATOr0 JIHA — camas
JUTMHHAS B TOy. [I€Hb JIETHETO COJIHIIECTOSIHHUSI — 3TO CaMbId JJIMHHBIA CBETOBOM
JIEHb B TOJly, @ TCHb THOMOHA B TOJIJICHb 3TOTO JHS — caMas KOPOTKasi B TOJTY.

Takum 00pa3oM, BMECTE CO CMEHOW BPEMEH rojia U3MEHSIETCS TOJIOKEHUE
ConHIila B MOMEHT BOCXO/1a (M 3aKaTa) Ha JUHUU TOpU30HTA. Kakplii 1eHb BhI-
cota CoyiHIIA HaJ TOPU3OHTOM MEHSAETCS B 3aBUCUMOCTH OT BPEMEHHU TOja.
['HOMOH (MO JIp.-Tped. yKasaTeyb) — aCTPOHOMHUYECKHUU HWHCTPYMEHT, BEPTH-
KaJIbHBIA TpenMeT (cTena, KOJIOHHA, IIECT), MO3BOJISIIOUIMN MO HauMEHbIIeH
JUIMHE €ro TeHU (B MOJAEHB) ONpenesuTh yrioByto BeicoTy Conuua. Kpartuaii-
1asi TEHb YKa3bIBAa€T M HAIMPABJICHUE UCTUHHOTO MEpUANaHa. [ HOMOHOM Takke
Ha3bIBAIOT YaCTh COJIHEUHBIX YACOB, [0 TCHU OT KOTOPOM OINpEAeIIsieTCs] BpeMs B
COJIHEUHBIX Yacax. MICKycCTBO KOHCTPYUPOBAHUSA M U3TOTOBJIIEHUS THOMOHOB U
COJIHEYHBIX YaCOB Ha3bIBA€TCSI THOMOHHUKOM.
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ITo cceuike (puc. 11.6) mo3HaKOMbBTECH C OOEIMCKOM-THOMOHOM, YyCTa-
HOBJIeHHOM Ha muiomaau Cestoro Ilerpa B Batukane. Ha caiite paGoTtaet web-
Kamepa, U300pakeHrne ¢ KOTOpOH OOHOBJISETCS C NMEPUOAUIHOCTHIO 10 HECKOJIh-
KUX MUHYT.

Bonpocut.

1. IToueMy MarHUTHBIA MepH-
JIWaH HE COBIMAjaeT Cc reorpaduye-

CKUM?

Hama 3emns umeer asa reorpadu-
YEeCKMX I0Jr0ca, 0003HaYaroImuX 00a KoHIa
OCH BpalleHMs IUIAHETbl, — CEBEPHBIA U
10KHbIH. FIMEHHO K HUM CXOAATCSA B OJIHY
TOUYKY reorpaduyeckue MEpHUIHaHbl, TPO-
YepuMBaIOLIUE JyramMu IJ100yC WM Hps-
MBIMU JIMHHSIMH YBEIMUYCHHYIO KapTy Me-
cTHOCTH. Hallia mianeTa okyrana reomar- Puc. 11.6. O6enunck-rHoMoH B Batukare
HUTHBIM I10JIEM, CUJIOBBIE JIMHUM KOTOPOIO (Web-CTpaHMLIA C OHNaiiH Kamepoil)
AQHAJIOTUYHO MUMEIOT MOJII0Ca — CEBEPHBIN U
I0KHBIH, HO MX TOYKU MOCTOSHHO CMEIIAIOTCS OTHOCHTEIBHO reorpaMuecKux KOOPIUHAT.
[TosTOMy cTpenka MarHUTHOTO KOMIIaca He yKa3bIBaeT Ha reorpaduueckuil cesep. CeBepHBbIi
MarHUTHBIN MOJII0C HaxoauTes nmpuMepHo B 560 km (mis smoxu 2010 roga) ot reorpaduue-
CKOr'0, KpOM€ TOr0, MarHUTHBIE TOJIOCA MOCTOSIHHO ApeidytoT. Ecnu ke nmobnuzoctu mpu-
CYTCTBYIOT CUJIbHBIE JIOKaJIbHbIE MarHUTHBIE aHOMAJIUHU, TO CTPEJIKa KOMIIaca B 3TOM CIly4yae
He OyJeT yKa3blBaTh M Ha MarHUTHBIH MOJIIOC.

2. Ot 4yero 3aBUCUT TOYHOCTh U3MEPEHUSI THOMOHOM?

JlJi TOYHOCTH M3MEpPEHUs] 3HaYEeHHE UMEET BhICOTA THOMOHA — Y€M OH BbIIIE, TEM
JUIMHHee oTOpachiBaeéMasi UM T€Hb, YTO MOBBIIIAET TOYHOCTh U3MepeHus. TeM He MeHee, TOY-
HOCTh THOMOHA B IPUHIIMIIE HEBEIMKA, TaK Kak yrioBoi auamerp CosHLa NpUOIU3UTENBHO
paseH 30, a ©crIoIb30BaTh THOMOH /U711 U3MEPEHHUS 110 3BE€3/1aM HEBO3MOXKHO.

KcnepuMeHT 12. OkBaTOpUarnbHble CONHEYHbIE Yachl

@axmot. 1losiBIEHUE COJTHEUHBIX YAaCOB CBSI3aHO C MOMEHTOM, KOTIJia 4esio-
BEK OCO3HAJI B3aMMOCBS3b MEXK/Y JUIMHOW U TTOJIOKEHUEM COJTHEYHOW TEHU OT TEX
VI UHBIX NPEAMETOB U nosiokenneM ConHia Ha HeOe. B HacTosiee Bpemst coJl-
HEYHBIC YacChl M0 MPSIMOMY HA3HAYCHUIO MPAKTHUUECKU HE MCIIONb3YIOTCS, U YCTY-
MTUJIM MECTO Pa3IMYHbIM BUIAM JPYTHX 4acOB (MEXaHUYECKUX, DJIEKTPOHHBIX ).

Bce pa3HOBUIHOCTH COJIHEUHBIX YAaCOB MMEIOT JIBa OCHOBHBIX 3JIEMEHTA
KOHCTpYKIuU: 1udeponar (kaapan) 1 THOMOH (yKasarelb), TO €CTh Ta 4acTh Ya-
COB, KOTOpasi OTOPachIBacT TCHb.

VY skBaTOpHaNbHBIX (OTCIO/IA CIETYET Ha3BaHWE) COJTHEUHBIX YacOB TIJIOC-
KoCTh nnu(epOnaTa mapaiienbHa 3€eMHOMY DSKBaTOpY, @ THOMOH TapaljieyicH
3eMHOM ocu U HarpasiieH Ha [lossapHyto 3Be31y.

Ilens. I3yunTh yCTPOMCTBO U MNPUHIUI ACHCTBHS 3KBATOPUAIIBHBIX COJI-
HEYHBIX YacoB.
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Hucmpymenmor u mamepuans. bymara. Kapron. Kneit. Ckoru. Tpanc-
noptup. Kapangam. HoxxHUIBI.

Hucmpykyua.
e U3srorosienue mdepobaara. Tak Kak
ConHilE [OBUWXKETCSI 0O HEOECHOMU 21 24 3

chepe MPaKTUYECKH PABHOMEPHO,
TE€Hb OT THOMOHA 3a KaXJbIi Jac Oy-
JIeT CMENIaThCs Ha yroJj, paBHbIN 15°
(360° : 24 = 15°). [1lorTOMy YacoBbIe
neneHns Ha nudepOIaT HaHOCATCH 18 6
TakkKe, KaKk W B OOBIYHBIX Yacax,
TOJIBKO OTMETOK HYXHO He 12, a 24.
bymaxxubIil kBagpaTHbId 1UpepOIaT

COJIHEUHBIX YaCOB IOKAa3aH Ha PUC. 15 12 9
12.1. 3ametrum, 4YTO OT pa3MepoB
nugpepbIaTa 3aBUCUT pa3Mep 4YacoB
B T1CIIOM. Puc. 12.1. UncpepbnaTt akBaTOpranbHbIX Yacos
e IloncraBka (OCHOBaHME) JUISl YacoB.
Ha nuct xaproHa HakjaeWBaeM roTo- X
BbIll 1u(epOnar. dopMa BBIKPONKU "
OCHOBAHHs YacoOB IMPEICTABIICHA Ha 21 24 3
puc. 12.2. BepruepuniBaeM OOKOBbIE N | o
CTEHKM mnojcTaBku. [lmockocth nu- i \\\,/;;' 1
dbepbnata gomKHA OBITH HAKIOHEHA 90°-p\ ) //\ ) -
OTHOCHUTEJIBHO YPOBHS 3€MJIM Ha yroJl L\
paBHbIi 90° — @ (¢ — mEpPOTa MECT- 15 12 9
HOocTH). [T0ATOMY HY>XHO TOYHO BBI- X - NMUHWUK cruba
ACPXKATh YyTroJl HAaKJIOHa OCHOBAaHUA Puc. 12.2. Bblkpoika ocHOBaHUs
JaCcOB 10 OTHOIIICHUIO K FOpI/ISOHTy 9KBaATOpPMaIbHbIX COJTHEYHbIX YaCOB

['eorpaduueckass mmpora MwuHCKka M o00nacTHbIX ropofoB bemapycu
(c TounocThiO A0 1 rpamyca) npuBoAsTcs B Tad. 12.1.

Takum 00pa3om, MoJCTaBKa NpUIAET YacaM HEOOXOAUMbIN yroJl HAKJIOHA.
VYron Hakiona nudepbnara onpeaensercs A Kaxa0d MECTHOCTH OTIEIb-
Ho. Hanmpumep, nns Muncka yron Oyaer cocraBisate 90° — 54° = 36°. Jlns
4acoB, YCTaHOBJIIEHHBIX B fnTe (¢ = 45°) yron HakiIoHa Takxke OyAeT pas-

HbIM 45°.
Tabauua 12.1
['eorpaduueckre KOOpAUHATHI TOPOIOB
Mopopn LWnpoTa, HaknoH undgepbnata, 90°
¢ (rpagycsl c. Lu.) — @ (rpagychbl)
MuHCK 54° 36°
bpect 52° 38°
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Burebck 55° 35°
I'omens 52° 38°
I'pogno 54° 36°
MorunneB 54° 36°

e (CoOopka yacoB. [TonrnOaem OOKOBBIE CTEHKHU U
KJ1anaH, 4yToObl chopMuUpOBaTh MOACTABKY IS
4acoB, KakK MOKa3aHO Ha puc. 12.3. M3Hytpu
CKpeIUIsieM CTEHKH ckoTdeM. B ueHTpe mmdep-
OsaTa (MEeprEeHANKYIISIPHO K €ro IJIOCKOCTH) 3a-
KpeIuisieM THOMOH. ' HOMOH MOKHO HM3TOTOBUTH
Y3 MOJIXOIAIICH JIEPEBIHHOM MAJIOYKH, CKaTaH-
HOM B TpyOOUKy Oymaru Wi KapaHjaaiia.

YcranoBka yacoB. Yachl cTaBsTCsA Ha JH000H
BBICOTE B MECTE€ KaK MOXXHO 00JIE€ OTKpPBITOM,

HE 3alUMIICHHOM OT COJIHEYHBIX JIyd4ell CTpoe-  Puc. 12.3. Kpennetune rHomora Ha

HHUAMH, ACPCBLAMU. Cxema YCTAaHOBKH YaCOB

OCHOBaHWMEe COJTHEeYHbIX YaCcoB

nokaszaHa Ha puc. 12.4. Yacel pacrionaraercs B HaNpaBlICHUU IOT (HpoeK-

nus mudpbl «24» HA TOPU30H-
TaJbHYI0 IUIOCKOCTB) — CEBEp
(mudpa «12»). Bpems yutaercs Ha
uudepbiare Mo TEHU, OTOpaCHI-
BAEMOW THOMOHOM.

B teuenune nusa nmonHaOromanTe 3a
TEHbIO OT THOMOHA. OTMeThTE
JUIMHY TEHU W Bpems (1Mo oObIu-
HBIM Hapy4YyHBIM YacaMm), Korja
TE€Hb OT THOMOHA OyJeT MoIaaTh
Ha 1Py «12».

FOpU3oHT

Puc. 12.4. OpueHTMpoBaHne CorHeYHbIX YacoB Mo
CTOPOHAaM FrOpM30oHTAa

MaCTep-Knacc II0 HM3IrOTOBJICHHIO 3KBATOPHAJIBHBIX COJIHCUHHBIX YaCOB

npezcTaBiieH Ha web-ctpanuiie mpoekta «KKAPTOHKHWHO» (puc. 12.5).
Peszynvmamer. CaMOli KOPOTKOW TEHM YKAa3aTellsl COJTHEYHBIX YacOB —
THOMOHA — COOTBETCTBYeET 1udpa «12». B 3TOT MOMEHT CTpeiku OOBIYHBIX Ya-
COB MOJICHb HE MOKa3biBatoT. COOpaHHbIE COJTHEYHbIEC Yachl TOKA3aHbl HA PUC.
12.6. Odopminenue mudepOIaTa MOXKET ObITH caMbIM pa3inu4HbIM. Hampumep,
YUYEHHMK CBOM JKBATOPUAIBHBIE COJIHEUHBIE Yachl C KPYTIbIM 1M(pepOIaToM yK-
pacui getansiMu craporo OynuiabHuKa (puc. 12.7). CUMBOJIMYHO — MEXaHHYE-
CKUM OyIMJIBHUK CJIOMAJICS, @ B COJTHEYHBIX Yacax HET MOJBWXHBIX JeTallel U

JIOMAaTbCA HCUCMY.
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Oovacnenue. VICTUHHOE COJI-
HEYHOE BpPEMsI — 3TO CUCTEMA CUETa
BPEMEHHU, B KOTOPOM CYTKH PaBHBI
WHTEpPBALYy MEXAY ABYMS IOCIEHO-
BATEJIbHBIMU TMPOXOKICHUSAMHU LICH-
Tpa ConHIa yepe3 I0KHYI0 4acTh He-
OecHOTO  MepujuMaHa  (HIKHUMU
KyJbMHUHaAIUAMM, kKoraa ComHie Ha-
XOJIUTCA CTPOrO HAJl TOUYKOM FOra).

HUctuHHOE CoOJIHEUHOE BpeMs,
TaKUM 06pa30M’ OIpeaesIeTCa WC- Puc. 12.5. MacTtep-knacc no 13roToBfieHunto

3KBaTOpMasbHbIX CONHEYHbIX YacoB (web-cTpaHuua)
TUHHBIM T0JIokeHneM ConHua Ha
HeOecHoi cdepe. CollHeUHBbIE Yachl TOKA3bIBAIOT MECTHOE UCTUHHOE COJIHEYHOE
BpEMsI, a MBI MOJIb3yEMCSI CPEHUM MOSICHBIM BpEMEHEM. B xoz1e skcnepuMeHTa
BBISICHUJIOCHh, YTO WCTHUHHBIM MOJACHh B JAHHOW MECTHOCTH M OQHUIIUATHHBIN
(rpakmaHcKuit) MOJJIeHb, PUKCUPYEMBI TI0 Yacam, He coBnanaiot. [louemy 310
MIPOUCXOIUT?

Puc. 12.6. F'oTOBbBIE 3KBaTOPMAnbHbBIE COMHEYHbIE Yachl C Puc. 12.7. QkBaTopuarnbHble CONHEYHbIE Yachl
kBappaTHbIM Lepbnartom C KpyrnbiM Lmdep6naTom

PaccmoTtpum nepsyro npuuuny. B cOOTBETCTBHM €O BTOPHIM 3akoHOM Ke-
mepa 3emutst Bpamaercsa BOKpyr CoJsiHIIA ¢ TEPEMEHHOM CKOpOCThio. CreoBa-
TEJIBHO, B Pa3HbIe Mepuo bl ABrkeHne ColiHIa, BUAUMOE ¢ 3eMJTd, OyIeT OTIu-
yaTbcst. I aTa ocoGeHHocTh aABuxkeHus CojHIla cTaja OrpoMHOM MpoOsieMoit
IIPY U3TOTOBJICHUM MEXaHUYECKUX YacOB: CKOHCTPYHPOBATh MEXaHU3M, B KOTO-
POM JITMTEIHHOCTh YacOB pa3zjinyaiach Obl B 3aBUCUMOCTH OT BPEMEHH Toja,
HerpocTto. Toraa 6pUT0 HalieHO 00JIee TPOCTOE PEIICHNE: YUEHBIE OTPEISITIIIN
TaK Ha3blBaeMoe MHUMOE (cpenHee) ComHile, KOTOPOE CIIEI0OBANIO BAOJb TOU K€
TPAeKTOPHH, YTO W HACTOSIIEE, HO C MOCTOSTHHOW CKOPOCThI0. UTOOBI ompene-
JUTh CPEIHEE COTHEUYHOE BPEMs aCTPOHOMAMHM HCTOJL3YIOTCS HAOIIOICHUS HE
CaMOTO COJTHEYHOTO JIMCKa, a 3Be3]l. Take 1Mo 3Be3/aM OIPEACNIeTCS CUIICPU-
yeckoe (ot Jyat. siderius — 3Be3/1a WK co3Be3aue) Bpems. Mcnonb3ys creruanb-
HbIC MaTeMaTHYeCKue (OPMYIIbI MOKHO PACCUUTATh CPETHEE COTHEYHOE BPEMs.
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Paznuune Mexay MOJOXKEHWEM JIBYX COJHL OOBIYHO NMPUBOJIUTCSA B aCTPO-
HOMHUYECKUX KaJIeHJapsX B BHJE TaOiuL win rpagukoB. PazHOCTh Mexay cpen-
HUM COJIHEYHBIM BPEMEHEM U UCTHHHBIM COJTHEYHBIM BPEMEHEM B OJIUH U TOT K€
MOMEHT ONpEENIETCs] ypaBHEHHEM BpeMeHH — puc. 12.8. 3 ypaBHeHMs BpeMEHU
BUJIMM, YTO pa3HULA BO BPEMEHHU MEXy pealbHbIM U MHUMBIM COJIHIIEM HE IIpe-
BBIILIAET YeTBEPTH Yaca. Ho MMeHHO 3Ta pa3HHIIa 3aCTaBIIE€T HEOMBITHOTO HAOIO-
Jatessl [yMaTh, YTO COJIHEYHBIE Yachl MOKa3bIBAIOT HEBepHOE Bpems. K mpumepy,
10 YPaBHEHUIO BPEMEHU MbI BUUM, 4TO 12 (peBpasst coHeuHbIe 4achl OTCTAIOT OT
Hapy4HbIX Ha 14 MuH, a 3 HOsIOps cniemar Ha 16,5 MuH.
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Puc. 12.8. YpaBHeHue BpeMeHn

YetsIpe paza B roJi ypaBHEHHE BPEMEHU PABHO HYIIO. DTO MPOUCXOIMT
npumepHo 14 anpenst, 14 urons, 2 ceHTaops u 24 nexadps.

Kak Buaum, pasHuia 3aech HeOOJbIIAs U, COIVIACHO YPAaBHEHUIO BpeMe-
HU, OyZIeT 3aMeTHa B (heBpasie u HosiOpe.

Bmopas npuuuna HecooTBETCTBUS B X0J€ 4acoB (OcHOBHas1). B nelicTBu-
TEJIbHOCTH COJTHEYHBIE YAChl YKa3bIBAIOT peaibHOE BPEMS B TOUKE HAOJIOICHUH,
a Hapy4yHbIe Yachl — o0lLIee BpeMs JIJIsl BCEM CTpaHbl WM ONPEAEICHHOTO PEruo-
Ha. DTUM PETMOHOM MOKET OBbITh YaCTh CTpPaHbl MIIM JIaXKe Cpa3y HECKOJbKO He-
OONBIIMX CTpaH, rpaHUYaIuX JIpyr ¢ ApyroM. K mpumepy, mpakTHUYECKH BO
Bcell 3anagHou EBporne ncnosb3yeTcst BpeMs | puHBHYCKOro MEpUANAHA.

[TonsiTHO, YTO BEpXHAS 4YacTh LudepOnaTa Bps JU NPUTOAMUTCS, pa3Be
TOJIBKO XKUTESIM 3anosipbsl, KOTAa HACTYIUT MOJSAPHBIN 1eHb, u ConHie 0yaer
CBETUTb KPYIJIOCYTOYHO.
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/Jlna ceedenusa. DKBATOpUATIbHBIE Yachl MMEIOT XapaKTEPHYIO OCOOEH-
HOCTh. OHU OYyIyT AeCTBOBAThH C KOHIA MapTa 1o 20—23 ceHTa0ps, TO eCTb OT
JTHSI BECEHHETO PaBHOJICHCTBHUSI 10 AHS OCEHHEro paBHOJeHCTBUS (B CeBepHOM
MOJIyIIapUU BECEHHEE PAaBHOJICHCTBHE — B MapTe, OCEHHEE — B CEHTs0pe, B FOx-
HOM TIOJTyIIIapUU BECEHHEE PABHOJICHCTBUE — B CEHTAOpPE, oceHHee — B MapTe). B
OCTaJbHYIO YacTh rojla OHU paboTaTh He OyayT, mockonbky ConHie OyaeTr Ha-
XOJIUTHCS TI0 JIPYTYIO0 CTOPOHY OT TUIOCKOCTH HEOECHOTO SKBATOPA, M BCSI BEPX-
HSIS TIOBEPXHOCTH I(epOiaTa OyneT B TCHHU.

Koneuno, »3TOT HEZOCTAaTOK
MO>XHO YCTPaHHTh, €CITU CICNATh IIH-
dbepbiaT B BHIE TUIACTHHBI, HAHECTH
4yacoBbI€ JICJICHHS U Ha BEPXHIOIO, U Ha
HUKHIOIO TIOBEPXHOCTh, a THOMOH
MPOJIOJDKUTE TIOJT TUIACTUHY, HO U TO-
ria B JHU, OJM3KHUE K JHIO BECEHHETO
WIM OCEHHEro pPaBHOJIEHCTBUS COJI-
HEYHBIC 4Yachl OISATH-TAaKM HE OyayT
paborarb — ConHile OyleT CBETUTh Ha
IJIACTHHY HE CBEPXY M HE CHH3Y, a B
pebpo (cooky). CTapuHHBIE PKBATOPHU-
aIbHBIC Yachl C JIBYCTOPOHHHUM Mpa-
MOpHBIM HHGepOaToM, ycTaHOBIeHHbIE B [IeknHe, nmoka3zansl Ha puc. 12.9. Ha
($hOTO XOpOIIIO BUIHO, YTO TCHHh OT THOMOHA TaJacT Ha HIDKHIOIO YacTh KaJpaHa.

K nery ConHile mogHUMAETCsI BCE BBIIIE U BBINIE, U 110 JJTMHE TSHU MOX-
HO CyJWTh O BPEMEHU Tojla WK Jaxe Mmecsie. [103ToMy skBaToprambHbIe Yachl
JIETKO JIOMOJIHUTH KaJIeHJIapeM, HadyepTuB Ha nudepOrIaTe KOHIEHTPUUIECCKUE
OKPYHOCTH, COOTBETCTBYIOIIIME MecsiaMm (IIecTh Ha OJHOM CTOPOHE U IIECTh
Ha JIPYroi), ¥ pa3MeCTUB Ha THOMOHE IIIap UM OTBEPCTHE, CITIOCOOHOE MPOCIIH-
poBath Ha nudepoIaT TOUKy. B oTIIMuKe OT THOMOHA, OTOPAChIBAIOIICTO TCHD B
BUJIC JIMHUH, JII000E YCTPOICTBO, Mpoelupyroiiee Ha nudepoaaT ToUKy, Ha3bl-
BaCTCSl HOOYCOM.

Ecnmu xotuTe, 4TOOBI BaIllM 3KBAaTOPHAIBHBIC Yachl pabOTanmu W 3WMOH,
celaiiTe Tak, 4YTOObl THOMOH MpOILIEd HACKBO3b uepe3 1udepdsat, o Oyner
CIIY’)KUTh OIIOPOH B €r0 HAKJIOHHOM IOJIO’KCHHUH, a Ha HIDKHEW CTOPOHE OCHOBa-
HUS HauYepPTUTE BTOPOU (3epKaibHbIA) HudepOaaT — Ha HeM uudpa «6» Oyaer
cieBa, a «18» — crpaBa. bokoBble CTeHKHM MpUAETCS yOpaTh, a CAMU 4achkl OyIyT
BBITJISIICTH TTOJO0HO TEM, YTO M300pakeHbl Ha puc. 12.4 u 12.9.

Pasymeercs, 4To CyImecTByeT MHOMXECTBO CIOCOOOB KOHCTPYKTHBHOTO
o opMIICHHUST SKBATOPUAIILHBIX YaCOB U €CJIIU BBl Pa300paMCh C MPUHIIUIIOM HX
JEHUCTBUS, TO CMOXKETE TTOCTPOUTH COOCTBEHHBIC OPUTHHAIIHHBIC YaChl y ceOst Ha
IIKOJIBHOM JIBOPE, B JIarepe, mapke WiH Ha Jade.

Puc. 12.9. CtapuHHble aKkBaTOpManbHble CONTHEYHbIE
yacsbl (MeknH)
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OCTeThYeCcKas U XyA0KECTBEH-
Has CTOPOHA, BOIUIOIICHHAS B COJIHEY-
HBIX YacaX, MOMCTHHE (peHOMEHaJIbHA.
Ha puc. 12.10 npencraBieH coBpe-
MEHHBIM  JU3alH  3KBaTOPHUAJIbHBIX
COJHEYHBIX YacoB B [1lanxae.

Ecimm BaM 3axodeTcs, 4TOOBI H3-
TOTOBJICHHBIE B XOJI€ S3KCIIEPHUMEHTA
DKBATOPUAIBHBIE  COJHEYHBIC YaChI
MOKa3bIBaJIM HE TOJIBKO BPEMS «COJ-
HCYHOC», HO U 0OBIYHOE TIO KOTOPpOMY Puc. 12.10. 3KBaTopmaan|3|e COSHEeYHble Yachbl
MBI KHBEM, TO BOOPYKHUTECh YaCaMH U (LLlarxait)

HapsIy C y)Ke UMerouMcs 1udep01aToM HaHECUTE BTOPYIO IIKaTy BPEMEHHU.

Bonpocui.

1. ITouemy MBI B OBITY HE MOJIB3yEeMCSl HCTUHHBIM COJIHEUHBIM BPEMEHEM,
a TIOBCEMECTHO BEJIEM OTCYET 110 MECTHOMY BPEMEHHU?

YenoBeKk B MOJHOU rapMOHHUHU C IMPHUPOJHBIM BPEMCHEM KHJI TOJIbKO B JOUCTOpUYC-
CKHEC BpCMCHA. Kak Tonsko BcTaBaio COJIHIIG, HepBO6I>ITHI)II‘/JI YCJIOBCK IMPOCHINAJICA U C CO-
IJICMCHHUKAMU HAIIPABJIAJICA Ha OXOTY (B TO K€ BpEM:, IIPOCHIIIAJIAaCh U BO3MOKHAsA ,Z[06I>I‘la).
KOFIla COHHHG 3axX0UJIO 3a T'OPU3O0HT, TO U YCJIOBCK HAIIPABJIAJICA CIIaThb — a MPEAciiax 000-
COOJIEHHOTO IIJIEMEHH BCe OBLIO OYEHD IIpoCTO.

B COBPCMCHHOM MHUPEC TAKOC PCIICHUC HEBO3MOKXHO IO MPUYMNHE, YTO HYKHO O0IroBa-
pUBaTLHCA O CAWMHOM BPCMCHH Ha OO0JIBIINX TCPPUTOPUAX U TJIA OUYCHDb OOJIBIIIOr0 YHCIIA JIIO-
neii. B mpotuBHOM citydae MbI OyzieM B pa3HOE BpeMs MIPUXOIUTHh HAa HA3HAUYCHHBIE BCTPEYUH,
B IKOJIy U Ha pa60Ty. BYI[CM onasablBaTh K OTIPABJICHUIO ITOC310B U aBT06yc0B C BOK3aJIOB.
Cornacutech, 310 OyJeT noiaHasi Hepazoepuxa.

HO3TOMy O6H.IGCTBO BCCTJJa HAXOAUTCA B IMOUCKE HCKOTOPOIO KOMIIPOMHUCCA MECKIAY
COJIHCYHBIM (HpI/IpO)IHBIM) BPEMCHCM M YCIIOBHBLIM, ITO KOTOPOMY MBI BCC )KMUBEM.

2. Kak no skBaTopHaibHBIM COJTHEYHBIM YacaM MOKHO JTHEM yKa3aTh Ha-
npasiieHne Ha [lonsipHyto 3Be31y?

['HOMOH yacoB MpPaBUIILHO YCTAHOBJIEHHBIX YacoB Oy/eT yKa3blBaTh Kak pa3 HalpaB-
nenue Ha llomsipHyro 3Be3ny.

3. Ecim pemeHreM MpaBUTEILCTBA CTPaHbI OyIET BBEJACHO «JICTHES» HIIN
«3UMHEE» BpPEMSI, TO MOTYT JIM COJTHEUHBIEC YaChl MTOKAa3bIBaTh 3TO BpPEMs, MpPU-
BBIYHOE IS JKUTEJICH?

CoJiHeYHBIE Yachl MOTYT OBITH IMOCTPOCHHI TaK, 4TOOBI TOKA3BIBATH COJIHEYHOE BpeMA
C YUCTOM IIOIIPABOK, HAIIPpHUMEP, «JICTHCCH. ]_II/I(I)CPGJ'IaT B 3TOM CJIy4ac JCJIIAar0T C ,Z[BOfIHOfI
OLIM(PPOBKOM — JIETHEN U 3UMHEN.

4. YeMm oTiIMYaETCsl YCTPOUCTBO IKBATOPUAIIBHBIX COTHEYHBIX YACOB JJIS
FOxHOrO0 nomymapus?

Br OpH3OHT3.J'IBHOI>i IJIOCKOCTU DJKBATOPUAJIBHBIC YaCbl MNOJDKHBI YCTAaHABJIMWBATLCA
TOYHO Ha UCTUHHBIN CeBep JJIA CeBepHoro nmojrymapus, u HaO60pOT, JJIA IOxHOrO mojryma-
pust — Ha uctuHHBIN OT. [Ipryem nudepobnate ans KOxHoro monymapust 6yayT UMETh 3ep-
kanbHyto kormio CeepHoro. Jlyist benapycu BTopoii BapuaHT HE aKTyaseH.
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okcnepmumeHT 13. [opn3oHTanbHble COMMHEYHbIE Yachl

@Daxmoer. CoNHEUHBIC Yachl B HAIlle BPEMsI — YCTPOMCTBO OYEHb 3aHHMa-
TENbHOE, a JJIs YYEHUKOB — €I1I€ U MM03HABATEIbHOE, BElb MOJIETh COJTHEUHBIX Ya-
COB, KOTOPYIO MBI OyJIeM JieaTh, — camasi YTO HM Ha €CTh JICHCTBYIOIIIAs, a ee U3-
TOTOBJICHHE TPEeOyeT OMNpENEICHHBIX 3HAHWM B 00JacTH aCTPOHOMHH M OIpeJie-
JICHHBIX HaBBIKOB KOHCTPYHUPOBAHUS U pabOTHI C MaTepHaJaMU M HHCTPYMEHTAMU.

B ropusoHTanbHBIX COJIHEUHBIX YacaxX IUIOCKOCTh HudepomaTa (kaapaHa)
napajuielibHa IUIOCKOCTH TOPHU30HTA, a THOMOH HMeEeT (PopMy TpeyrojabHUKa,
OJIHa U3 CTOPOH KOTOPOr0 HAaKJIOHEHa K IJIOCKOCTH KaJpaHa Ha yroj, paBHBIN
reorpaduyeCcKO MHUPOTE MECTA YCTAHOBKH YaCOB.

JI1sl IOCTpOMKM 4YacoB 3TOrO THIA HYKHO 3HATh JBa (pakTa: Ha Kakou
HIMPOTE MBI HAXOJUMCS U TJIe HAXOJUTCS ceBep (KaKk HalTH ceBep Mbl YK€ pac-
CMOTPEJH — C TOMOILbIO THOMOHA).

[IpeumyiiecTBO TOPU30HTAIBHBIX YaCOB MEPe]l IKBATOPUAIBHBIMU COCTO-
UT B TOM, YTO BpEMs OHU MOKA3bIBAIOT KPYIJIBIA IO/, HO MPHU YCIOBHUH, YTO 11U~
dbepbnaT JOKEH OCBEIIATHhCS COJTHEYHBIMU JIydaMU HEMOCPEICTBEHHO, YTOOBI
He ObLJIO TEHU WJIM OTPaKEHHOTO CBETA.

Ilens. I3yunTh yCTPOWCTBO W MPUHIIUI JACHUCTBUSI TOPU30HTAIBHBIX COJI-
HEYHBIX YaCOB.

Oobopyoosanue u mamepuanvl. YNaKoBOYHbIN KapToH. bymara. ®noma-
crep. Kneit. Hoxuuisl. Komnac.

Hucmpykuyus.
* 13 Oymaru u3roToBJISIEM MKy - —
uupepbIaTa ropu3oHTAIBHBIX 4acoB. B 7
OTJIMYHE OT SKBATOPHAIBHEIX MOfened y - ::E:f oHTATIBHEIE
4acoOB TOPU30HTAJILHOIO THIA YacOBHIE  [b .
JIeJICHUSI HAHOCSITCS HEPaBHOMEPHO, U UX L N
pacIIoNIo;KEHHE 3aBUCHT OT reorpadude- SRAREAERIER N
ckou wmupoThl. [IpuHIKI TIOCTpOEHUS -7
IIKaJIBI TOPU3OHTAJIbHBIX YaCOB IOKa3aH 47 SkeaTopuaneHble

Ha puc. 13.1. JIuaun undepbaara ropu- 1] Hackl

3O0HTAILHBIX COJTHEUYHBIX YACOB CTPOSTCS e 131 TlocTPoeHe ikans! ropusoHTansHeix
KaK MPOEKIMH COOTBETCTBYIOIIUX Yaco-

BBIX JIMHUM 3KBaTOpHAIbHBIX YacoB. [1o jxenanuto nudepodaaTy MOKHO IpUIATh
KPYTIIYIO WM KBaJpaTHYIO popMmy.

* BripezaeM HOXHUIIAMU KAy TOPU3OHTAJIBHBIX COJHEYHBIX YacOB U
HaKJIEMBaeM ee Ha KapToH. KapToHKy 00pe3aeM 1o KOHTYPY IIKaJIbI.

* ['THOMOH YacTO M3rOTaBJIMBAIOT B BUE MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
THIIOTEHY3a KOTOPOTO, COOCTBEHHO, M €CTh THOMOH, HAaKJIOHEHHBIH TOJ HYX-
HBIM YTJIOM K TOPU30HTY. BbIpe3aeM 3 Takoro ke marepuana (kak u mudep-
O1aT) TpeyroyibHbIi THOMOH. OJIUH U3 €T0 YIJIOB JOJDKEH OBITh MPSMBIM, a BTO-
pOii — COOTBETCTBOBATh reorpaduueckoi MUpoTe MECTHOCTH (@), rae OyayT yc-
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TaHOBJIEHBI Yackl. To ecth Mg Muncka, MoruneBa u [ poiHO — 3TO TpEyroJib-
HUK ¢ yriamu 90° u 54°, nna bpecra u I'omens — 90° u 52°, a nna Butebcka —
90° u 55°.

* Pazmep rHOMOHa COOTHO-

HanpaeneHue
cuM C pasmepoMm mmdepoOIaTa. Ha MonsipHyio \
KomMmmnoHoBoYHasi cxema 4acoB IIO- e o 5

KazaHa Ha puc. 13.2. [IpuknenBaem
THOMOH K ItudepOsaTy, OpHEHTH-
pysCh Ha JUHUIO «12», TIpu 3TOM
BEPILIMHY yIja ¢ THOMOHA TMOMe-

HlaeMUB TOYKY CXOXKICHUA TaCOBBIX Puc. 13.2. Cbopka 1 opueHTUpOBaHNE rOPU30OHTasbHbIX
JIMHUMH. COJNHEYHbIX YacoB

Cesep TeHb

<—<\\:\

Lincbepbnar

* Ha He3aTeHEHHON OTKPBITOM IUIONIA/IKE YCTAHABIIMBAEM T'OTOBBIE YaChI.
[TomyneHHy 0 JIMHUIO (CEBEP-IOT) JIyUllle ONPENEisITh HE 0 KOMIIAcy, a Hals ca-
MYI0 KOpPOTKYyI0 TeHb. [{udpa «6» nomkHa ObITh HampaBiieHa Ha BOCTOK, a Ludpa
«18» opueHTpOBaHa — Ha 3ama.

e (CBepbTe MOKA3aHUS COTHEYHBIX YACOB C OOBIYHBIMU YaCAMU.

Peszynvmamer. B actpoHoMudeckuid nojjeHb COJHIIE HaXOJUTCS BBIIIE
BCEr0 HaJl ropu30HTOM. [I0ATOMY caMOll KOPOTKOW TE€HU BEPILIMHBI TPEYTOJIbHU-
Ka COOTBETCTBYeT Iudpa «12» — 3T0 acTpoHOMUYECKUM TONAeHb. [lokazanus
COJIHEYHBIX YaCOB M OOBIYHBIX YACOB HE COBIIAJIAIOT.

Oovacnenue. ConHEUHOE BPEMSI OTCUUTHIBAETCA OTAEIBHO ISl KAXKIOU
TOYKH Ha noBepxHocTH 3emiid. Korga ConHIle HAaXOIUTCS B HAUBBICIIEM TOJIO-
KEHUH OTHOCUTEIBHO 3TOMW TOYKU — HTO MOJJAEHb IO MECTHOMY HCTUHHOMY
coJiHeuHOMY BpemeHu. CoJHIe JBUXKETCS 10 HeOy HEpaBHOMEPHO. 3aTO 4Yachl,
MPUIYMaHHbIE YEJTOBEKOM — 3TO TOYHBINA MEXaHU3M, KOTOPBIN CYUTAET CEKYH/IbI
POBHO ¥ TOYHO. BOT 0TCIO/1a ¥ MPOMCXOAUT HECOOTBETCTBUE MTOKA3aHUI YaCOB.

IIyTh, KOTOpPBIM onuckiBaeT 3emiisi BOKpyr CoiHLa, HE HUMEET (POpPMBbI
kpyra. Op6uta 3emun — smunc. [Ipubmmxkasce k CosHily, 3emisi yCKOpseT
cBOH Oer, a ynansisick — 3ameyisieT. OObIYHBIC JK€ Yachl X0/ HE MEHSIIOT, HE3aBU-
cuMO OT noJioxkeHus CoyHIa U 3eMIIu.

YacTo 01HY M3 rpaHel THOMOHA JIE€JIal0T KPUBOJIHUHENHOMU. [lemaeTcs 310
HE TOJIBKO U3 CTETUUYECKUX COOOpaKeHUM, HO TaK»kKe ISl TOTO, YTOOBI HE TIepe-
MyTaTh, KaKyl0 UMEHHO I'paHb CJIEAYET MUCIOJIb30BaTh JJISI PETUCTpaAllud BpeMe-
Hu. Ha puc. 13.2 umeHHO 3Ta «Hepabouas» TpaHb MOMEYeHa MYHKTUPHBIM BbI-
pe3oM. [lmockocTh THOMOHA HEe 0053aTENIbHO JIOJDKHA OBITH CIUIONMIHOM. BaxkHO
JIUIIb, YTOOBI TPaHb, MpeHa3HAYEHHAs ISl peTUCTPallud BpeMEeHH, Oblia CTPO-
ro NpsIMOJIMHEHHON W HaXOJujach B pacyeTHhIX Toukax nudepobnara. Hekoro-
pble BapuaHThl THOMOHOB MOKa3aHbl Ha puc. 13.3. YacTo rHOMOHBI TOPHU30HTANIb-
HBIX COJIHEUHBIX YacOB BBITJIA/ISAT BECbMa OPUTHHAIBHO: B BUE PhIO0JIOBA C Y0U-
KOH (yI04YKa — THOMOH) WJIM 3TO OOBIKHOBEHHBIH MJIOTHULIKUI TOMOP OCOOBIM CIIO-
cOOOM BOMTBHIH B KOJIOAY (PYKOSITKA TOMOpPa — THOMOH, a TOPELl KOJIOJIbI — KaJIpaH C
JEICHUSIMU ).
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Mna ceedenun. VIHTepecHoe
pElIeHNE TOPU30HTAIBHBIX COJTHEYHBIX
YacOB MPEACTABIIET CKYJBOTYPHAS
KOMITO3UIMSL  «3BE3IA0YET», KOTOpas
ObUla yCTaHOBJICHA B LIEHTPE TOpoja
MoruneBa Ha  IUIONIAAM  3BE3N
(2004 ron, aBTOp — apxurekrop Bna-
JTUMHP X6anoB). I'HomoHOM
B OTHUX Yacax SBJISETCS TEJIECKOI
(puc. 13.4).

Ha pwuc. 13.5 mnpexacrasieHa
cxeMa KaJpaHa MOTHJIEBCKOTO «3Be3-
nodetay. B umcnuTene ykazaHo Me-
CTHOE BpEMs, a B 3HAMEHAaTele — HC-
TUHHOE COJIHEYHOe Bpems. Kak Bu-
MM, pa3HUla B OAUH 4ac. Pazymeer-
Cs, 4TO YpaBHEHUE BPEMEHHU HE y4H-
THIBAETCS.

Bonpocuw.

1. Tlouemy opueHTHPOBATH
T00BIC COJIHEYHBIE Yachl HA CEBEP
MPEANOYTUTENBHO TI0  TOJYyACHHOU
JIMHWH, & HE 110 KOMIIAcy.

Pacnonoxxenne ceBepHO-
'O MAar"HuTHOIO IIOJIFOCa (onpe-
JACIACTCA 110 KOMHaC}’) HE COBIIa-
JacT C reorpa(bﬂquKI/IM CCBCP-
HBIM I0JIFOCOM (OTIpeensieTcs o
Comnniy).

2. Ilouemy TOYHOCTH
COJIHEYHBIX 4YacOB OIIpele-
JsieTCsl pa3MepamMu KaJipaHa

Y THOMOHAa?

Yem Oonbllie uX pazmep,
TEM TOYHCC MOXKECT 6I)ITI) cacjiaHa
IKaa.

"HoMOH

KagpaH
Pwuc. 13.3. PasHble (bopMbl FTHOMOHOB

Puc. 13.4. Topn3oHTanbHble CONTHEYHbIE Yachl
«3Be3goyeT» B Morunese (web-ctpaHuua)

Puc. 13.5. Cxema kagpaHa «3Be3goyeTar
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oKkcnepumeHT 14. BepTuKkanbHble COSTHEYHbIE Yachl

@Daxkmol. KOHCTPpYKIIMM BEPTUKAIBHBIX COJHEYHBIX YaCOB OTIWYAIOTCSH
B 3aBUCHUMOCTH OT TOTO, Ha KaKyl CTOPOHY cBeTa HampasiieH nudpeponar. On
MOKET ObITh OOpaIlleH JIUIIOM K 0Ty, CEBEPY, 3aIajly, BOCTOKY, & MOKET U BOBCE
He OBITh MPUBSI3aH K KaKOW-TMOO CTOpOHE cBeTa. Takue 4achl MHOTO BEKOB YK-
pamaroT CTE€HbI JOMOB, LIEpKBEH, OOIIECTBEHHBIX 31aHuil. Bo MHOrMX roponax
MHpa COXPaHHIIHCH OHH, KaK I[PEKPACHBIC PXHTEKTYPHELS prameHm

[Ipumep BEPTUKABHBIX YETHIpEX- [l
IPAaHHBIX COJHEYHBIX YacOB IIOKa3aH Ha
puc. 14.1. Ot yacel ycraHoBieHsl B Kue-
BE€ HA 5-M METPOBOU KOJIOHHE OKOJIO IJIaB-
Horo kopmyca KueBo-MorwisiHCKkoN aka-
neMuu. B TedyeHnn THSA OCBEIAETCs TONb-
KO OJIHA U3 IpaHel 4acoB (BCE YEThIPE MO-
POBHY JIEIAT MEXIY COOOI «CBETOBOI
nenb). C BocxomoM CollHIIa — BOCTOYHAs,
IIOTOM — IIOJIyJICHHAsl, CEBEpHasl W, HAKO-
HEll, 3a1a/IHasl.

CripoeKTHpoBaHbl U MOCTPOCHBI 3TU COJIHEYHbIE Yachl OBLIM yYUTEIIEM
MatemaTuku KueBo-MorwmissHckol akanemuu — (paniry3om [Isepom bpymibo-
HOoM B KoHIle X VIII Beka.

JInst BceX KOHCTPYKLHMH COXPaHSAETCs HEIPEIOKHOE IMPABUIIO: THOMOH
JIOJKEH YKa3bIBaTh HA UCTUHHBIN CEBED.

Ilens. N3yunTh yCTPOWCTBO M NPHUHIMUIT IEUCTBUS BEPTUKAIBHBIX COJI-
HEYHBIX YaCcOB (HA IPUMEPE «HOKHBIX)).

Oobopyoosanue u mamepuanst. JIuct paneps win mia-
ctuka (pasmepom mnpumepHo 40X40). KsaapatHas peiika

Puc. 14.1. YeTblpexrpaHHble BepTUKanbHbIE
cornHeyHble yachl (r. Knes)

(nmunoi okosio 1,5 M). @nomacrtep. Jluneiika. Criuna (viu e
OTPE30K MPOBOJIOKU JIIMHOU 25-30 cMm).
Hucmpykuyusa.
e Bpsn im ygactcsd HaWTH NOAXOAAIIYIO CTEHY 3JaHUA,
KOTOpasi NEPIECHIUKYISIPHO OPUEHTUPOBAHA K IOJIYAECHHOU 1}
JMHUY, TO €CTh, MEPIECHANKYIISIPHA UICTUHHOMY MEpPUIUAHY ‘K;‘r
U CMOTPHUT Ha 10T (pa3zymeercs, 4To Mbl Haxoaumcs B Ce- Puc. 14.2.
BEPHOM MOnylIapuu). 1103TOMy HOCTYIAeM CJEXYIOLINM Op"'i:;"g;‘:ga””e
oOpa3zoM: JUCT (haHephbl WIM IUIACTHUKA >KECTKO KpPErmuM K BEPTUKANbHbIX

pelike, peliky BTbIKA€M B 3€MJII0 U C IOMOIIBIO THOMOHA o o e Hacos

(ucnoyb30BaHME KOMIIAca AacT HEOOJBIIYIO MOTPEITHOCTh) OPUEHTHPYEM CO-
OTBETCTBYIOIIUM 00pa3om (puc. 14.2).

e Ha xanpane, ¢ Toil Touku, re OyJeT yCTaHABIMBATHCSA THOMOH, MPOBO-
UM  BEPTUKAIBHYIO JIMHUIO BHH3. OJTO JelieHue OyneT TMoKa3bIBaTh
12 vyacoB nHSI (MCTUHHBIM COJTHEYHBIM MOJIAEHB). 3HAA TO, YTO 3a OJUH 4ac
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3eMJIs TPOKPYUYUBAETCSL BOKPYT CBOei ocu Ha 15°, HaM HE0OX0IMMO clienaTh
dbaomacTepom U Apyrue AeNeHUs] OT TOYKH YCTAaHOBKM THOMOHA, TO €CTh, yT-
JIOBasi pa3HUIIa MKy JACJIICHUSIMU JOJHKHA COCTAaBISThH 15°. ['0TOBBIN KaapaH
¥ THOMOH TIO0Ka3aH Ha puc. 14.3.

e Ocrasioch YCTaHOBUTh THOMOH. 'HOMOH (yKa-
3aTesib BPEMEHU) BEPTUKAIBHBIX COJIHEUHBIX YACOB
MOXHO CJieJaTh U3 CHUIIbI (MPSAMOTO JAEPEBIHHOTO

NpPYTHKa WIK KycKa IpOBOJOKHK). UTOOBI npaBmiib- |8
HO YCTaHOBUTh THOMOH, HEOOXOJIMMO 3HATh IIUPO-
9
g2

Ty MECTa PacHOJIOKEHHsI 4acOoB. YTOJI YCTAaHOBKH
THOMOHA 0 OTHOIIEHWIO K KaJpaHy paBeH pa3HHU-
e 90° — ¢ (¢ — yroj mupoThl MECTHOCTH). Puc. 14.3. PasveTka kaapaHa
BepPTUKaNbHbIX COJTHEYHbIX YacoB
e B teueHue aHs npoHaOII0aNTE 3a TEHBIO THO-
MoHa. CBepbTe NOKA3aHUS COJTHEYHBIX YACOB ¢ OOBIYHBIMU YACaAMHU.
Pezynomamur. CollHEUHBbIE Yachl TAKOTO TUIA BBIAAIOT MH(MOPMALHMIO O
BPEMEHU, KaK TOJBKO MOSABIISIIOTCS NEPBbIE CONHEUHbIE Tydynd. CaMol KOPOTKOM
TE€HU THOMOHA COOTBETCTBYET IU(pa «12». Kak Mbl yxke 3HaeM, B 3TOT MOMEHT
CTPEJIKH OOBIYHBIX YaCOB MOJACHb HE MOKA3bIBAIOT.
Oovacuenue. ConHeuHble Yachl CKOH(UTYPUPOBAHBI ISl MTOKa3a UCTUH-
HOT'O COJIHEYHOT'O BMEHHU. DTO BPEMsI HE COBIAJAET C IPAXKJAHCKUM BPEMEHEM,
TO €CTh TEM BPEMEHEM, KOTOPOE MBI BUIUM HA KpPAHE TEJIEBU30pE WM Ha CBO-
ux yacax. CoslHeYHbIE Yachl MOTYT ObITh CKOH()UTYPUPOBAHBI TaK, YTOOBI MTOKA-
3bIBATh IPAXKIAHCKOE BpeMsl (HAHECTH BTOPYIO IIKAJY).
Jna ceeoenuna. Ha puc.
14.4 B 0600111€HHOM BUJIE TIOKa-
3aHbl TPH PA3HOBHIHOCTH COJI-

HEYHBIX YaCOB: HJKBATOPHAJb- ] 7
HbIC, TOPU30HTAIBHBIE U BEPTH- ) &

%

P

138014

MNoanapHaa aRes

] Bepmmnmaﬁ MNOCKOCTE

DKBATOPHANLHLE YACid "BeCHA - NeTo"

Oxsaropranbiete Yace "oceHn - ma’

| OPM3IKTANDHEA MNOCKOCTL

KaJIbHbIC (OPUEHTHUPOBAHHBIC HA i >
B [Grearopuanuhtie}- —~
T
1or). Bce yachl, cxeMbl KOTOPBIX ool —

HIOKa3aHbl HA PUCYHKC, HPCIHA~ Puc. 14.4. BsanmHoe pacnonoxeHne kagpaHoB CONTHEYHbIX
3HaueHbl g (CeBepHOro Mmo- yacos

aymapusi. YToObl UCTIONB30BaTh 3TU Yackl B KOKHOM MoOJymiapuu, HY>KHO TPHU
UX YCTAaHOBKE MOMEHSTh CTOPOHBI CBETA MECTAMM.

O030p pa3IUYHBIX BHUJIOB COJHEYHBIX YaCOB MOXHO TOCMOTPETH IO
CChUIKE He puc. 14.5.

Bonpocut.

1. Tlouemy B HacTosilie€ BPEMSI COJTHEUHBIE Yachl UCMOJB3YIOTCA KaK Je-
KOPATUBHBIN 3JIEMEHT 3J]aHUI1?
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[TomysIpHOCTE  COJTHEYHBIX  YaCOB,
KaK MHCTPYMEHTa JJIsi OTPENICICHUsI BpeMe-
HU, CYIIECTBEHHO CHM3WJIACh IIOCIIC BBEIC-
HUS CTaHAAPTHOM BEJIMYMHBI MPOJIOIIKH-
TenbHOCTH Yaca B 60 MuHyT. CTpOUTEIHLCTBO
COJIHEUHBIX YacOB B HACTOSIIIEE BPEMs CTAIO
OpraHu3aIluel CBOCOOPa3HOM MECTHOM JIEKO-
pPaTUBHOM TOCTONPUMEUYATETLHOCTH.

2. Ecnn BuUIETETH HA CAMOJIETE
B HMCTUHHBIN IHOJIACHDb W JICTCTH I1I0
mapajuicjin CTporo Ha 3araJ TakK KC
6BICTpO’ KaK Bpariactces 36MJIH, TO Puc. 14.5. Buabl COMHEYHbIX 4acoB
qTo 6y,ZIYT ITIOKa3bIBATh COJIHCYHBIC (web-cTpaHuua)

4achl, yCTAHOBJICHHBIE HA caMoJIeTe?
Ecnu camoner Oyner jeTeTh CO CKOPOCTHIO TOUYEK 3€MHOM MOBEPXHOCTH HA ITOMU Ia-
pajuiciivi, TO COJIHCYHBIC YaCbl JIF000ro THUIIA BCCriga 6y,I[YT MTOKa3bIBaTh HCTHHHBIN IIOJIACHDb.
3. YUeMy paBHa CKOPOCTb CaMOJI€Ta, KOTOPBIM OJKEH JIETETHh CO CKOPO-

CTBIO BpalllCHUsI 3€MHOM MTOBEPXHOCTH (CM. BOTIpOC 2)?
CkopocTh MpUOIMKEHHO paBHA JUTMHE Mapaljieid, EeJICHHON Ha 24 Jaca (BBICOTY ca-
MOJIETa, €CJI OHA HECKOJIBKO KUIOMETPOB, KaK U HeCHEPUIHOCTh 3eMIIH, B TPyOOM MpHOIH-

KEHUM MOKHO He€ yuuThiBaTh). Hampumep, st mmpotsl 55°0 cKopocTh camoliera

2m-6370 cos55°0

Veme = 55 - 260 ? Paauyc 3emiu npuHsT paBHbIM 6370 KM.

dkcnepumeHT 15. 'ge n korga Ha4YnMHaKTCA CYTKU

Daxkmot. VICTOpUYECKU CIIOKHUIIOCH, YTO OCHOBHOM €OWHUIIECH JJIA U3ME-
peHUs KOPOTKMX WHTEPBAJIOB BPEMEHU OBbUTN CYTKH (OKPYTJEHHO JyIsiuecs 24
v). Kak n3BeCTHO, OCBEIIEHHOCTh 3€MHOM MOBEPXHOCTU MEHSIETCS] TIEPHO Y e-
CKM B TEUEHHUE CYTOK, TaK Kak 3eMJIsl NEPUOANUECKHU MoBopaunBaeTcs K CoJHILYy.
EcTecTBeHHO, UTO Ha 3€MHOM IlIape CYIIECTBYET IpaHHUIla, OTKpBIBAKOIIasi HO-
BYIO JIaTy U JICHb HEJICIIH.

Ilens. 11oka3zaTh, Kak OTCUMTHIBAECTCS HAa4yalo CyTOK Ha 3emie. Paccmor-
peTh MPUHIIUI TTOSICHOTO BPEMEHHU.

Oobopyoosanue u mamepuanvl. Msu Oacket-
OOJIbHBIN («3emiisy). Kuonku KaHIEISPCKUE
(24 mt.). JIBycToponnuii ckotd. ®nomactep. Hactosnnb-
Has jJamna win Gonaps («CoHie»).

Hncempykuyusa.

o ITo «3KBatopy» MsA4Ya 4yepe3 paBHO-

MEpHbIE TPOMEXYTKHU C MOMOIIBIO IBYCTO-

POHHEIr0 CKOTYa MPUKPEINUTE BBEPX OCTPHU-

€M POBHO 24 KaHLEJSIPCKUE KHOMKH. Puc. 15.1. Moprotoska Msiua K
e OKOJIO KaI0i KHOIKY (DJIOMAcCTEPOM CJie- SKENEpUMEHTY
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naite Haanmucu oT «0» 1o «23» («0» u «24» coBmajarT) — pHUC.
15.1.

e B 3aremMHEHHONW KOMHaTre II0-
MecTuTe MY («3emiis») OKOJIO
BKJIIOUEHHOM JlaMribl (puc. 15.2).

e HauunaiiTe noBopauuMBaTh M4
BOKPYT €ro ocH; HabroainTe 3a
NEPEMEILICHUEM  OCBEIIEHHOMN
TTOJIOBHHBI «3EMIIH» BO BpEM: €€ Puc. 15.2. MNMpoBeaeHune akcnepnmeHTa
BpALCHHUS.

Pezynomamur. 1lpu o6opote «3eMan» BOKPYT COOCTBEHHOUM OcH Jto0as
u3 mudp ot «0» 10 «23» MOKET 0Ka3aThCs KaK Ha COJTHEYHOM, TaK U Ha TEHEBOU
ctopoHe. [Ipu moBopoTe Msi4a MPOTHB YACOBOM CTPEIKHU BBIXOJAT C TEHEBOMU
CTOPOHBI, IM(pPBI € BO3pacTaHuWEM, Hampumep, «3», «4», «5» u T.I.
C ocBenieHHON CTOHBI HAa TEHEBYIO MEPEXOAAT U(MPBI TaKKEe C BO3PACTAHUEM,
Hanpumep, «21», «22», «23», «0», «1» u T.1.

Oobvacuenue. 3eMius coBepliaeT NoJHbI 000poT (360°) BOKpyr cBoeit
OCH 3a OJIHM CYTKH. 3a OJIMH 4ac 3emJsia moBopauuBaetcs Ha 15° (360 : 24), no-
ATOMY pa3HHUIIa MEX]y MyHKTaMH, PAaCIOJ0KEHHBIMU HA MEpHUUaHaX, yaaJIeH-
HBIX Apyr oT Apyra Ha 15° cocraBnsier 1 yac, Ha 30 rpagycoB — 2 yaca u T.4. B
KQKIbII1 MOMEHT CYTOK OJIMHAKOBOE BpeMsi ObIBAEeT JIMIIb B T€X TOYKAX, paclo-
JI0’KEHHBIX Ha OJJHOM MEpUIUAHE.

[TosTomy myist yaoOcTBa acTpOHOMBI pa3paboTaiv CHCTEMY IMOSCHOTO
BpeMeHu. Bcst moBepxHOcTh 3emiu Obuta pasziesieHa MO MepuauaHaM Ha
24 nosica (ot 0 10 23), pa3HuIla MEXTy KOTOPBIMH COCTaBiisia 15° AOATOTH MK
1 yac Bpemenu — puc. 15.3.

B mnpenenax wacoBoro mnosica
YCJIOBUJIMCh CUUTATh BPEMs IO TOMY
MepHUIMaHy, KOTOPbIM MPOXOAUT MO-
cepellMHe Tmosica.

OTcueT HOBBIX KaJEHJIAPHBIX
CYTOK B OOIIENPUHSITOM HUCUYUCICHUU
Bpemenu HaunHaetcs ¢ 00:00:00 (ua-
ChI-MUHYTBI-CEKYH/BI). ITO BpeMms
CUMTAETCA HAYaJIOM KaJeHAapHbIX
CyTOK, OHO € KajJeHJapHas ToJ- ¢
HO4Yb. ITo cBOEMy OmBITY MBI 3HaEM, Puc. 15.3. CucTema NosicHOro BpeMeHm
MOJHOYb HACTyMaeT IOCJE 3axoja (web-cTpanmLia)
ConHula, Korila CTAHOBUTCS YK€ coBceM TeMHO. Kak ke ycTaHaBIMBaeTcs Mo-
MEHT MOJTHOYM ¥ Hayajia CIeAYIOUIUMX CYyTOK, TO ecTh oTcueT Bpemenu 00:00:007

3a HyJleBOH MOsC MPHUHAT TOT MOSC, TA€ MpoXoAuT HyleBou (I'puHBHY-
ckuil) Mmepuauan. OH ke sBigetrcs 24 noscoM. OT HEro cuer mosicaM BEAYyT K
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BOCTOKY, TaK Kak 3eMJIsl BpallaeTcsl ¢ 3amnajia Ha BOocToK. K BOCTOKy oT 100010
1osica BpeMsi CyTOK OyeT yBEIMUUBATHCS, K 3al1aJy — YMEHBIIATHCA.

Hauano HOBBIX CyTOK cuuTaroT OT 12 yacoBoro mnosica (4epe3 ero cepeuHy
npoxoaut Mepuauad 180°), cunratommuiics TuHUEN nepemensl nat. Ha Bcex moze-
JSIX TII00yca KpacHas JIMHUS (MHOTJa OHa CHHSS), IPOXOAIIas OT MOJIOCOB Yepe3
Tuxuit okean no mepuanany 180°, sBnseTcs TMHUEH IEPEMEHBI J1aT.

Co Bcemu cTpaHamMu Mupa ObUIO COTJIaCOBAHO pa3MELIEHUE JHMHUM Iepe-
MeHbI 1aT Ha 180-bIif MepUMaH U HE TOJIBKO MOTOMY, YTO 3TOT MEPUJIUAH TIPO-
THUBOIOJIOKEH [ PMHBUYCKOMY MEpPUAMAHY, & U MOTOMY, YTO 3TOT MEPHUIHNAH
IPOXOAUT 1O TUXOMY OKeaHy, Il HAMMEHBIIEE KOJTUYECTBO KOHTUHEHTAJIBHON
3eMJId (BEeIb HEKOTOpBIE CTpaHbl Ha
CBOEH TEPPUTOPUU YCTAHABIMBAIOT
CBOE BpeMs B YacCOBBIX II05CAX).
OpHako, JNMHUSA WHOTJA YXOIWUT B
CTOPOHBI K BOCTOKY M K 3amagy OT
180-ro mepuamaHa. DTO CHEIAHO
JUIsL TOTO, YTOOBI M30€XkKaTh packosia
IH 4Yepe3 €IUHBbIE ITOJIMTUYECKUE
rocygapcrBa (WiM, 4acTH €ro), Ha-
npumep, AJeyTCKue 0OCTpOBa, KOTOphIE SBISIOTCA YyacThio Assicku (CLLIA).

Ha puc. 15.4 nunus nepemensl 1at nokaszana crpeskoi. Korna sta nuaus
nocturaetr orMeTku 24:00/00:00, To nmpeapiayiye CyTKH 3aKaHUYMBAOTCS U Ha-
YUHAIOTCS HOBBIE CYTKH.

Ha 3amagHo¥ CTOpOHE IMHUM J1aTa CABUHYTA HA OJAWH JE€Hb BIIEPEI OTHO-
CUTEJIbHO BOCTOYHOM. DTO MOKHO BBIPA3UTh MHAYE CIEAYIOIIKUM 00pa3oM: eciu
Ha JIMHUM [IEPEMEHBI 1aThl B JAHHBIM MOMEHT IOJIHOYb, TO HA IPOTUBOIIOJIOXK-
HOM el [ puHBMUYCKOM MEpUIMAaHE B ’TOT MOMEHT IOJIAEHB, IIPH 9TOM Ha BOCTOK
OT JINHUU TIEPEMEHBI AaThl CYTKH HAYaJIUCh, @ HA 3amaj] OT HEE TE XKE CYTKHU yKe
3aKaHYMBAIOTCS.

Jna ceedenuna. B pe3ynbraTe NelN€HUS CYTOK Ha MEHBIIHNE BPEMEHHBIC
WHTEpBaJbl OJUHAKOBOM JUIMHBI BO3HUKIIM 4achl, MUHYTHI U CeKyHABbI. [Ipouc-
XO0XKJICHUE JIEIEHUS CBSI3aHO C JBEHAALATEPUYHON CHCTEMOM CUMCIIEHUS, KOTO-
poil mpuaepxkuBanucek B apeBHeM lllymepe. CyTkn nenmnu Ha 1Ba paBHBIX IO-
CJIeIOBAaTEIbHBIX MHTEpBaJa (YCIOBHO J€Hb U HOYb). Kaaplii U3 HUX JENUIN
Ha 12 yacoB. [lanbHeiee AeleHrne yaca BOCXOAUT K MECTUACCATEPUIHOM CHUC-
TEME CUHCIICHHUS.

Bonpocut.

1. [Touemy BBEZEHO MOSICHOE BpeMs?

ITonp30BaThCst MECTHBIM BpPECMCHCM HCyI[O6H0. OTO0 Melaer Ipu OCYHICCTBJICHUU CBA-
3eH MCXKOY pa3HbIMU CTPaHAMH U OTACIIBHBIMU YaCTAMU TaKoOH OFpOMHOfI 110 IPOTAXKECHHOCTU
C 3araZla Ha BOCTOK CTpPaHBI, KakK Poccus. H03TOMy OblL1a pa3pa60TaHa CHUCTEMA IIOACHOI'O
BPEMEHU.

2. Kakue n3MeHEeHHs BO BPEMEHHU MPOU3OHAYT MpPH MEePECEUCHUH JIMHUU

MepeMEHBI JaT ¢ 3anaaa Ha BOCToK? C BOCTOKa Ha 3amaj?
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[Ipn mepeceyeHWM JTUHWUW TIEPEMEHBI JAT C 3amaja Ha BOCTOK CYTKH IMPHUOABIISIOT,
C BOCTOKA Ha 3alag — CyTKH OTHUMArOT.

3. Kak ycranaBnuBaroTcsi yacoBble nosica Ha CeBepHOM 1 FO>XkHOM moJTIO-
cax?

Ha CeBepHOM u OxHOM 1OTFOCax MCPpHUANAHBI CXOIATCA B O,Z[HOﬁ TOYKE, U IIOOTOMY
TaM IIOHATHC 4YaCOBBIX IIOACOB, 4 3a0AHO U MCCTHOI'O BpeMeHI/I, TepHeT CMBICII. C‘-II/ITaeTCH,
YTO Ha IMOJIF0CAaX AOJIPKHO UCIIOJb30BAaTHECA BCEMUPHOC BpEMH.

JkcnepumeHT 16. KaneHgapb ans Mapca

@Dakmut. 3emis obopaurBaeTcsi BOKpyr CouHia 3a 365 nHel v NpUXOauT
Hosei ron. A Ha Mepkypun HoBbII rox HacTynmaer nBa pa3a B CYTKH.
B xamennmape MepKypusi OTCYTCTBYIOT HE TOJIBKO MeCALbI, HO U OHU. KpacHas
iaHeTa, Mapc, MIEHUT BOOOpaKEHUE YeJIOBEKa Ha MPOTSHKEHUH BEKOB, TEM
OoJee B HAcTOsALIEE BPEMsl, KOTJa KOCMUYECKUE areHTCTBA IJIaHUPYIOT MUCCUU
Ha Hally COCEIHIOI MJIaHETy. B cHUily OTHOCUTENBHO HEOOJBIIOTO PACCTOSHHUS
JI0 9TOM Iu1aHeTsl, Mapc, Hapsany ¢ JIyHOU SABISIETCS CaMbIM BEPOSITHBIM KaH[H-
JaTOM Ha CO3JlaHUE KOJOHUU 3eMIIIH B 0003puMoM OyayiieMm. Bo3moxkHo, Map-
CHUAHCKUI KaJIeH1aph IPUTrOAUTCS OyAylIuM nokopurensiMm Mapca.

Ienwy. Co3nanne NpoeKTa MapCUAHCKOTO KaJleHaapsl.

Hcxoonvie oannvie.

1. B mpaktuueckoi >kxu3Hu (7151 skuTeNeld 3eMIild) 32 OCHOBHYIO €IUHUILY
M3MEpPEHUSI BPEMEHU MPUHUMAIOT CPEAHUE COJIHEUYHbIE CYTKU. [Ipomomxurenns-
HOCTb CPEIHMX COJIHEUHBIX CYTOK OJIMHAKOBA B TEYEHUE rofia U paBHa 24 cpen-
HUM COJIHEYHBIM YacaM.

2. ActpoHomuueckue HaOmoaeHus yxe Bropoi nonosunbl X VII Beka no-
3BOJIMJIM YCTAHOBUTH, UTO nepuoi oOpamieHus: Mapca BOKpyr cOOCTBEHHOW ocH
paBeH 24 yacam 37 MuHyTam U 22,663 ceKyHIam. JTa BEIUYMHA XapaKTEPU3YeET
MPOAOJLKUTEILHOCTh 3BE3AHBIX CYTOK Ha Mapce. MapcuaHCKuil roj JiuTCA
686,98 cpenHNX COJIHEUHBIX CYTOK, T.€. NIMHHEE 3¢eMHOTO roaa B 1,88 pasza. Ilo-
ATOMY CPEOHHUE MAPCUAHCKHUE COJIHEUHBIE CYTKHU JJIMHHEE 3BE3JIHBIX MapCHaH-
CKMX CyYTOK TMOYTH Ha 2 MHHYTBI 13 CEeKyHI M  COCTaBJISIIOT
24 yaca 39 munyt 35,244 cekynasl unu 24,65975 cpeqHUX COJIHEUHBIX 4aca.
OTOT NPOMEKYTOK BPEMEHH aCTPOHOMBI Ha3Baju cosl. OIMH COJl — 3TO CPEAHUE
MapCHUAHCKUE COJTHEUHbIE CyTKU. COJI — OCHOBHAS €IMHUIIA U3MEPEHHSI BPEMEHU
st Mapca, ynoOHast j1sl TpaKTUYECKON IeATeTbHOCTH JII0JIeH Ha TTOBEPXHOCTH
TIJIAHETHI.

3. Eciii MBI JIMTENBHOCTh MAPCUAHCKOIO I0la B CPETHUX COTHEYHBIX Ya-
cax paslenuM Ha JUINTEJBHOCTh CPENHUX MApPCHAHCKUX COJIHEYHBIX CYTOK
B CPEAHUX COJHEYHBIX Yacax, TO MOJYYUM JJIMTEIBHOCTh MAapPCHAHCKOTO rojia
B conax. OnuH MapcuaHCKuil roj paBeH 668,60045 comaMm (MapCHaHCKUX CY-
TOK). Tak e Kak U B 3eMHOM KaJeH/Iape B MAPCHUAHCKOM I'PaKJAHCKOM KaJeH-
Jnape HeoOXOAMMO BBOJUTH MPOCTHIE TOJBI MO 668 coyl U AJIMHHBIE (BUCOKOC-
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HbIe) ToAbl 0 669 coin. [lonayyaercs, 4TO B KaXKIOW MATUIETKE TOJDKHO OBITH
TPU YAJIMHEHHBIX T0Jla ¥ JIBa MPOCTHIX roja. [is ynoOcTBa cyeTa yaJIMHEHHBIX
roJIOB MapCUAHCKOTO KaJIeHapsl IPUMEM: B MATUIIETKE HEUETHBIE Toja — 1o 669
COJIOB, a YeTHbIe — 10 668 conoB. Ommbka KajgeHJaapsi COCTaBUT 3a OJIUH TOJl
0,00045 con unu 39 cekyHAa (CpeaHUX COJIHEUHBIX MApCHAHCKUX CEKYH, Tak
KaK M0 aHaJIOTHH C 3€MHBIM CUYETOM BPEMEHH KaXKJIbIM COJI IeuTCs Ha 24 4aca,
KaKIpIi yac Ha 60 MuHyT, Kaxaas MuHyTa Ha 60 cexynn). Ommbka B OJUH COJ
Hakonurcs 3a 2200 MapCHaHCKUX JIET.

OCHOBHBIE pacueThl JJisl MAPCUAHCKOTO KaJICH1aps B CPABHEHUH C 3eMIIei
npuBeAeHsbI B Ta0d. 16.1.

Tabauua 16.1.
CpaBHEHHE JJaHHBIX JUIS COJHEYHBIX KajeHaapel Mapca u 3eMiu

3emnsn

Mapc

3Be3aHble CyTKH = 23 yaca, 56 MUHYT, 4 ce-
KYHJIBI

3Be3aHble CyTKM = 24 yaca, 37 MUHYT,
22,663 cekyHbl (110 36MHOMY BPEMEHH)

Cpennue conneunbsle cyTku = 24 yaca, 00
MuHyT, 00 cexyH

MapcuaHckue CpelHHE COJHEYHBIE CYTKH
(com) = 24 gaca, 39 munyT, 35,244 cekynng =
24,65975 yaca (110 3eMHOMY BPEMEHH )

Conneunsiii rog = 365,24219 cpeanux coJi-
HEYHBIX CYTOK, 365 CcyTOK, 5 4acoB, 48 MuH,
45 cexyHn

Mapcuanckuil conmHeuHbll rog = 686,98
CPEIHUX COJIHEYHBIX CYTOK (3€MHBIX)

I'paxxnanckuii rox: 365 (mpocToil Ton Ha
3emiie), 366 (BUCOKOCHBIN roj1 Ha 3emiie)

I'paxxnanckuii rox: 668 (mpoctoit rox Ha
Mapce), 669 (BUCOKOCHBIH rog Ha Mapce)

4. Tak kak y Mapca HeT Takoro CIyTHUKa, Kak y 3emiu, JIyHbl, cMeHa
(a3 KoTopo# Jajia MPOMEKYTOUHYIO €IUHUIY U3MEPEHUS BPEMEHU — MECALl, HO
3Ty €INHUILY, IPUBBIYHYIO JJIS 3€MJISIH, MOYKHO OCTaBUTb.

5. Tornma B 0OBIYHOM MapcHaHCKOM roay Oyner 668 conos (22 mecsua, u3
Hux 14 mecsaueB no 30 conoB u 8§ mecsueB no 31 comy). B yainuHeHHOM rogy
(MJIM IO aHAJIOTUU C 3€MHBIM — BUCOKOCHOM) COOTBETCTBEHHO — 13 MecsueB 1o
30 conoB u 9 mecsnes 1o 31 coisry. ITO MO3BOJIMT OCTABUTh U CEMUHEBHYIO HE-
nemo. Mapcuanckuit 0001 rog OyaeT yyIMHEHHBIM (BUCOKOCHBIM). JlomosHu-
TenbHbIN 31-1 con J00aBIsIETCS K MOCIIEIHEMY MECSIly MapCUAHCKOTO rojia.

6. Havano cuera ro1oB Win 3py MOKHO YCTAHOBUTH C TOJa MOCAIKH IEp-
BOT'0 4esoBeka Ha riaHery Mapce. Ilepsbiii nenp roga wumm Mapcuanckuit Ho-
BBIM T'OJ MOKHO OTM€UYaTh B JE€Hb MTOCAJKH JIt0IeH Ha Mapc.

7. Borpoc 0 Ha3BaHUAX MECSIIEB MOXKET OBITh TUCKYCCHOHHBIN. Y Hac Ha
3emite MecsIbl HIMEIOT YUCIOBOM HOMED (CEHTSIOpb, OKTAOPH, HOSIOPH, JEKa0Ph).
Jlpyrue mecsipl Ha3BaHbl B YECTh PUMCKUX OOTOB WJIM PUMCKHX UMIIEPATOPOB.
VY cnaBsTHCKMX HapOJOB HA3BAHUS MECSILIEB CBA3aHbI C TPUPOIHBIMHU SIBJICHUSMH.

Ha3zBanusi MapcuaHCKUX MECSIIEB MOYKHO TaK)Xe CBA3aTh C HA3BAHUSIMU
KOCMHUYECKHUX almaparoB, UCCIEAOBABIINX IJIaHEeTy. B nipeyiaraemMmom BapuaHre
KaJIeHJapsi Ha3BaHUs MECALIEB JIaHbl B YECTh aCTPOHOMOB JIOKOCMUYECKOH 3pHlI,
MPOBOJIUBIIMX TEJIECKONMUYECKHE uccienoBanus Mapca: Ckuamnapeinid, AHTO-
HUaau, TUXOB U Jp., a TaKKE€ U3BECTHBIX MUcaTeNel-PpaHTacTOB, HATMCABIIUX
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POMaHBI O Mapce. I[Ba MNOCJICAHUX MeECiAla KaJlCHAaps IMOBTOPAIOT HA3BAHMSA

cnyTHUKOB Mapca — ®o6oc u Jleitmoc (puc. 16.1).

Mapc pacnosioxeH Ha cpenHeM pacctosHud oT ConHua 228 MIH. KM H
oOpariaercs 1o CWJIbHO BBITSHYTOU opOute ¢ nepurenuem 206 MiH. KM 1 ade-
aueM 249 MiaH.KM. DTO 00yClaBiIMBaeT Pa3IMUHYIO MPOJOJIKUTEIBLHOCTh BpeE-
MEH roja Ha Mapce, NPOJOJKUTEIBHOCTh KOTOPBIX MeHsieTcss oT 146 1o
199 3emubIx cytok uiau ot 142 no 194 cona. B ceBepHom momymapuu Mapca
3UMa SIBJISIETCSl 00Jiee KOPOTKOM M OTHOCUTENBHO 0o0Jiee TEIIOH, a JIETO — Mpo-
JOJDKUTENIBHEE U XOJIOJIHEE, YeM B F0KHOM Tonymapuu. HazBaHus HEKOTOPBIX
MapCHUAHCKUX MECAIIEB MOKHO CBSI3aTh C 3TUMU MOTOJHBIMU YCIOBUSIMU, KaK B
HaIllMX 3€MHBIX KasieHaapsx. [I[pocMaTtpuBaeTcsi BapuaHT Ha3BaHUSI MECAIIEB IO

KOCMHYCCKUM aIllliapaTtamM, HCCJICA0BABIIUM Mapc.

CxHanmape/LIH 2 Komepuuk 3 AHTOHHAH 4 Tuxoe 5 lepmeas
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Puc. 16.1. Kanengapb ana Mapca

C pa3nu4HBIMU KaJICHAAPSIMU HApOJ0B MHUpa
CCBUIKE Ha BHIE0 — pUC. 16.2.

3aoanue. llpegnoxure cBou
BapUAHThI MAPCUAHCKOTO KaJeHapsl.

Bonpocuw.

I. YUto Takoe JIyHHBIA KaJICH-
Japb U Mo4YeMy CIyTHHKHM Mapca He
NOAXOJAT JUIsl cueTa MapCUaHCKHUX
MeECSI1IEB?

B ocHose JYHHOI'O KajleHJaapsd Jic-
KUT OPOAOJIKUTCIBHOCTD JIYHHOT'O MECsIIA.
910 BpEM:A OT HOBOJIYHHA OO HOBOJIYHHA,
KOTOPOE€ COCTaBJISIET 4yTh OoJbiie 29,5 cy-

tok. O6a cniyrHuka Mapca (Poboc u Jleii-
MOC) BpaIaloTcs BOKPYT CBOMX OCEH C TeM

Puc. 16.2. Kanengapv HapoaoB mupa
(Bugeo 13 muH 45 c)

I10

K€ MEepUoAOM, UTO U BOKpYr Mapca, mo3TOMy BCerjJia MOBEPHYTHI K MJIAHETE OJHOM U TOM ke
cropoHoil. [leproabl BpaleHusi CyTHUKOB COCTABISAIOT 7 yacoB 39 muH u 30 vacoB 17 mu-
HyT. ®00OC BOCXOJIUT Ha 3amajie ¥ CaauTCcs Ha BOCTOKe Mapca, 4ToObl CHOBa B3OWTH Yepe3
11 gacoB, TakuM 00pa3om, ABAXKABI B CYTKH TiepecekaeT He0o Mapca. JIBukeHune 3Toi ObICT-
poii TyHBI IO HEOY OYyJET JIeTKO 3aMeTHO B TEYCHHE HOYH, TaK e, Kak u cMeHa (a3. [leitmoc
BOCXOJIUT Ha BOCTOKE M 3aXOJUT Ha 3arajie, BBITJSIUT KaK sipkasi 3Be3/1a 0e3 3aMETHOTO BU-
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JTUMOTO JHMCKa, MEIJIEHHO Mepecekaromias Hebo B TeueHuwe 2,7 mMapcuaHCKux cyTok. Oba
CIyTHHUKA MOTYT HAOJIF0/IaThCSl HA HOYHOM HeOe OJTHOBPEMEHHO, B 3TOM cirydae Doboc Oyner
JIBUTAThCs HaBCTpeuy Jleiimocy.

2. Habmogarotcst mu Ha Mapce ce30HHbBIE SB-

JICHUS, KaK 1 Ha 3emuie?

Mapc oOiamaer deTbippMs ce3oHamu. Ho skcieHTpuy-
HOCTh OPOUTATIBHOTO MyTH JICJIACT MX HEMOXOKUMHU Ha 3¢€MHBIC
(cpaBHHTE OpOUTHI 3eMir 1 Mapca — puc. 16.3). OpOurtanbHas
CKOPOCTb IUTAHETHI HE OCTaeTCs CTAOWIIBHOW, a MEHSETCS B 3a-
BUCUMOCTH OT pacctosiaus a0 ConHia. MemuTenbHOCTh Ha-
CTymaeT mpu adesvu, a yCKoOpeHre — Ha nepurenmu. Bo Bpems
nepurenys miaHera noixydaer Ha 40% Gounblie SHEepruu.

Opb6ura Mapca

Pwuc. 16.3. CpaBHeHue opbut
3emnun n Mapca

okcnepumeHT 17. PeTporpagHoe asmxkeHne Mapca

@Daxkmotr. I3BeCTHO, YTO IUIAHETHI B TEUYCHUE I'0JIa NEPEMEIIAOTCSA OTHO-
CUTEJILHO JIPYTUX 3BE3]l M «BBIYCPUMBAIOTY Ha HEOECHOM cepe MeTian WK 3UT-
3aroo0paszHblie JUHUU. J[0JIroe BpeMs UX CUUTAIN «OIYKIAIOIMMMI» 3BE3/1aMH,
KOTOpPBIC TIepeMEIaINCh 10 HeOOCBOTY, IBUTAsCh BIEPE] U Ha3aJl OTHOCUTEIIb-
HO JIPYTHX 3BE3/I.

B uyactHOCTH, TIpHM HaOIIOACHUU 3a
JIBMKeHHEM Mapca MOXKHO 3aMETHUTh, 4TO B
TEUYCHHUE I0Jla HAMPABJICHUE €r0 JBHUKCHUS
10 HEOOCKJIIOHY MEHSETCS: B OIpeJesicH-
HBIA MOMEHT Ka)KeTCsl, 4TO Mapc ABUKETCS
B oOpaTHOM HampaBjeHuUH. Takoe HBUKe-
HHUE€ AaCTPOHOMBI Ha3BAJIM PETPOrpPagHBIM

JIBUKCHHUCM. Puc. 17.1. NMeTtneobpasHoe aBmxeHne Mapca
6
Ha puc. 17.1, HOIy4eHHBIM HaOXKE- na nepoceone
HUEM JIpyr Ha Jpyra psnaa dotorpadui, e
rae u3odpaxked Mapc Ha (oHe 3BE3THOTO / K e \,m\ /;/’7‘\5\\
Heba, YETKO BHJHO €ro peTpOrpagHoe g &
(MM BO3BPATHOE) IBUKEHHE. ® o, m—
R,=152cm \Opﬁwu o R1“1°‘0°M/
Ilenws. Ha Moneny nokaszarb, KakuM goe— ¥ % /
o0pazoM JJisi 3eMHOTO HaOJIIOJaTeNsl CO3- N ,/ s N
. //
JaeTCsl WIUTIO3UST PETPOrpajHOro JIBUKE- '

HUS Mapca. Puc. 17.2. YepTtexu opbut Mapca n 3emnu

Oobopyoosanue u mamepuaavl. MoJienb 111 IEMOHCTPALIMU PETPOrpai-
Horo JBIKeHUs: Mapca. JIunelika u kapanjaiil. Jluct 6ymaru.
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Hucempykuyus.

e OcHOBY MoAenu s AEMOHCTpalUMU PETPOrpajHOro ABWkeHus Mapca
COCTaBJISIIOT J1Ba OyMa)XHBIX KpyTa, Kpas KOTOPHIX OyIyT CUMBOJIU3UPO-
BaTh 0TOMTHI Mapca u 3emmn (puc. 17.2). OpOuThl c4UTaeM KPyTrOBBIMH.

e Pamnycbl «OyMakHBIX» OpPOUT I 3eMiu —
10 cm, mns Mapca 15,2 cMm (ydreHo, 4TO
cpeanuii paauyc opoutsl 3emiu — 1,00 a.e., a
cpenuuit paguyc opoutsl Mapca — 1,52 a.e.).

e ( yderoM, 4TO cpeAHHE OpOUTAIbHBIE CKO-
poctu 3emmn (30 km/c) u Mapca
24 xkm/c) pa3HbIE M COOTBETCTBEHHO TIEPHO- i
abl MX oOpamieHuss Bokpyr CoNHIA Takxke g
pasubie (3emuss — 365 cyrok; Mapc —
687 cyTOK) Ha BbIpE3aHHBIE U3 OyMaru Kpy-
Td OpOUT HAHOCUM IO 7 TOYEK — IMOJIOXKE-
HUW TUTAHET HA OpOUTaxX B OJHU U TE KE
MOMEHTBI BpEMEHHU.

e HaxknaasiBaem 00a Kpyra Japyr Ha Jpyra; XLLE TEEEE 1 EXEE RITET
Kpyr st Mapca noinkeH ObITh TOJ KPYy- \
roM Juisi 3eMJIM, a UX LEHTPbl — COBIIA-
JIaTh; TIOJIOXKEHUS TJIaHET, 0003HAYCHHBIC
nudpoit «4», MOJDKHBI HAaXOAUTHCS IPH-
MEpHO Ipyr HaIMpOTHUB apyra
(puc. 17.3).

e Jlox Kkpyru moaoXKuUTe YUCTBIA JTUCT OY-
Marv ¢ yCJIOBHO OTMEUYEHHBIM JIBYMsl Ia-
paUIeTbHBIMU JIMHUSIMU «HEOOCBOIOMY.

e (C momollIblO JUHEWKU W KapaHjama co- Opoura
€AUHUTE OJJTHOUMEHHBIE TOYKH U MPOJIJIU- :

T€ JIMHUMU J0 TEPECeUeHUs: ¢ «HeOOCBO-

AOMD. Puc. 17.4. mutauma gemxeHna Mapca

Pe3ynvmamut. 1lpu Habmonenuu Mapca ¢ no HeGocsoay
3eMIii B OJIHU U T€ K€ MOMEHTBI BpEMEHH Ha «HEO0CBOIe» Mapc oT Habro1aeMo-
ro TOJIOKEHUSI «1» MEePEeXOaUT K MOJOKEHHUIO «2», 3aTeM K MojiokeHuto «3». Ha
«HEO0OCBOJIe» OH Oy/eT IBUraThCs CIpaBa HAJIEBO, TO €CTh B MPSIMOM HarpanJie-
HUU. OT MONOKEHUS «3» K MOJIOKEHHUIO «4» U 3aTeM JI0 MOJIOKEHUS «S» IJIaHeTa
Oyzer MBUTATHCS B OOpATHOM HAIpaBIICHHUH, TO €CTh cieBa HampaBo. OT mososxe-
HUSL «5» K MOJOXKEHUSAM «6» U «7» Mapc npoJoHKUT ABMKEHHUE B MPSIMOM Ha-
npasiieHuu (puc. 17.4).

Oobvacnenue. PerporpaHoe JIBWKEHHUE IIJIAHET — 3TO JBM)KCHHUE JIUIIb
Kaxymieecs ¢ 3emun. Hukakoro obpaTtHoro ABMKEHUS MO CBOE opoute Mapc
COBEpIIaTh HE MOXXET. BUIUMOCTh OOpaTHOTO ABMKEHHS CO3/Ia€TCS TOTOMY,
yTO opOuTa Mapca no OTHOLIEHUIO K OpOUTE 3eMJIM BHELIHSSA, @ CPEIHAS CKO-
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pocThb ABWXKeHUs 1o opoute Bokpyr Comnnna y 3emiu Beimie (29,8 km/c), ueM y
Mapca (24,1 km/c). B moMeHnT, korja 3emisi HaUMHAET 0OTOHATH Mapc B cBoeM
nBkeHnd Bokpyr CouHIla, U co3/1aeTcs BreyatieHue, yto Mapc Hayan obpart-
Hoe ABwkeHue. [lo HalmMM JaHHBIM YCJIOBHO MOXXHO M300pa3UTh METIIO JIBU-
»)keHust Mapca — puc. 17.5.

Takum oOpa3zoMm, sBIICHHE
PETPOTPaTHOTO JBIKCHUS TUIAHET 4
OOBSCHSETCS BpAIICHUEM 3eMJTU ‘?7__—_36;;6&«
(a 3HAUUT ¥ HAOTIOATENS ) U TUIAHET 7 6342 5 1
BOKpyr CoJIHIIa ¢ pa3IUYHBIMU CKO-

QI GOQ P cran

pocTAMU. 3eMJIsl IBUKETCS ObIcTpee
BepxHUX muanet (Mapca, FOnutepa, I / i X \
CaTypHa 151 T.I[.), HO MCOJICHHCC Puc. 17.5. MocTpoeHne neTn B ABMxXeHUM Mapca

HIKHUX TutaHeT (Mepkypus u Be-
Hepol). Kornma 3emiis v ruraHeTa Okas3bIBalOTCS 10 OJHY cTopoHy oT CouHIla,
IJIaHeTa OCTaHABJIMBAETCS Ha HeOECHOU cepe M HauMHAET COBEPIIATh IOIIST-
HOE€ JIBMKCHHUE, MEPEMENIAsCh C BOCTOKA Ha 3amaj. Uepe3 HEKOTOpoe BpeMms
IIJIAaHETa U3MEHSIET CBOE ABMKCHUE HA MPSIMOE.
Jna ceedenusn. MepKypuil HAUMHACT TMOIMSATHOE JABWKCHUE KAXKIbIC
116 nueii, nonsTHOE ABM>KEHNE BeHepsl HaunHaeTcs kaxapie 584 mus, Mapc —
kaxzaeie 780 nue, FOnuTep — kaxasie 399 nueit, CatypH — Kaxapie 378 THEM.
[ToHaTHO, YTO MEepeMeIlIeHUE TUIAHEThI 10 He-

OecHOIi cepe 3aBUCUT OT: 1T —==_ .
1) pazmepoB ee OpOUTHI U OPOUTHI 3EMIIH; 5 S

2) CKOPOCTEH NBUKEHUS TUIAHETHI U 3eMJIH;

3) yria MexJy IJIOCKOCThIO OPOMTHI TUTAHETHI
Y TUTOCKOCTBIO DKJIUITHKHU.

Hama mozesp, B OTIIMYME OT KOMIIBIOTEPHBIX 4 =
Mojenel, 0e3yClIOBHO, TMOJHOCTHIO HE YYUTHIBACT
BCeX 0COOEHHOCTEl NBUkeHns Mapca 1o HeGOCBOTy, O e, ~
OOJHAaKO 6J1arozxapﬂ JOCTYIIHOCTH M HAITIIAHOCTH OHA  Pwuc. 17.6. Buagbl netneobpasHoro
MO3BOJIAET JIaTh IPEACTABICHHE O PETPOTPAIHOM Aeinketus Mapea
JBIKEHUU.

Ha «OyMakHOW» MOJIeNTd HE YYHMTBIBAETCS TUIOCKOCTh OPOUTHI TIAHETHI,
MTO3TOMY M300pa3UTh ABMKEHHUE TIJIAHETHI 0 HEOOCBOIY MOYKHO ITOKa3aTh TOJIb-
KO YCJIOBHO, O€30THOCUTENLHO OT AaThl HabmoAeHus. [ns Mapca P.B. Maiiep
BBIICIISIET 5 TUIIOB IMETICO0PA3HOTO ABMKEHUS — pHC. 17.6 — B 3aBUCUMOCTH OT
nepro/ia HaOJIr0ICHHMA

Bonpocut.

1. Bce nmu mnaneTsl, kpome Mapca, XapakTepHu3yrTCsl PETPOTPaTHOCTHIO?

IR
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B cuny actpoHOMHMYECKHX 3aKOHO-
MepHOcTeW IaHeTsl Mepkypuii, Mapc,
Benepa, IOnurtep, CatypH, Ypan u Hentyn
NEPUOAUYECKH MEHSIOT C TOYKH 3pEHUs
3eMHOT0 HaOIIo/IaTeNsl HalpaBiIeHHE CBO-
€ro JABI)KEHUS U JABUTalOTCs BCIATh. Bu-
3yalau3alys KOMIIBIOTEPHOTO MOJEINpOBa-
HUSl PETPOrpajHOro JBMKEHUS IUIAHET Ha
HeOOCBO/IE MpECTaBlIEHA B CCHUIKE HA BH-
neo —puc. 17.7.

2. KakoBbl BpEMEHHBIE PAMKH

H IICPUOAUYIHOCTL PCTPOrpaaHOCTH

wiaget? Puc. 17.7. Busyanusaums peTporpagHoro ABMKeHUS
nnaxet (Bugeo 1 muH 18 ¢)

Y KaxJ0M U3 TJIAHET CBOU TIEPUO/IBI
perporpaanoctu. Hampumep, Mepkypuii ObIBaeT B peTpOrpajHOM IBMKEHUU B CpPEAHEM
TPWKIBI B TOJ, U 3TO MPOAOJIKAETCSl IPUMEPHO IO TPpU Hezlenu. Benepa ABMKeTCs NOIMATHO
OJIH pa3 B JIBa rojia, B cpeHeM B TeueHue 43 queit. Perporpaanoe nsuxenue Mapca mpowuc-
XOJUT B CPEJHEM OJMH pa3 B JiBa rojia U NpoAospKaeTcs okoio 70 nHell. BHelmHue niuaHeTs
Onurep, CarypH, Ypan u HentyH ObIBatoT peTporpaiHbIMU 110 5 MECSILIEB B TOAY.

dkcnepumeHT 18. HabniogeHna Mepkypus

@akmul. Mepkypuii, KOTOpbI OOBIYHO HAOJIIOAETCS C TPYAOM, HECMOT-
psl HA TO, YTO OH SIBJISIETCSI OJJHUM U3 CaMbIX APKHX 0OBEKTOB BEUYEpHETO HeOa.
[IpobGnema ¢ MepkypreM COCTOMT B TOM, YTO OH pAaCIIOJIOKEH Ha HeOE OueHb
om3ko k Comnity. OH sBisieTCs O KanIel K HaIllel 3Be3/1e MIIaHETOW U OYeHb
PEIKO OTXOJUT OT HEee Ha 3HAYUTENIbHOE paccTosiHue. [1oaToMy OOMBIYIO YacTh
BPEMEHU HEOOJIBIIIOE CBETIIOC MATHBIIIKO MepKypus TepsieTcst Ha PoHe oclienu-
TeIbHOro cBepkanus CosHIa.

Ilens. IIponeMOHCTpHUPOBATH, KAK MOJOKEHNE MEPKYpHUs OTHOCUTEIBHO
ConHia 3aTpyJHsI€T HAOIIOICHUE €r0 MOBEPXHOCTH.

Oobopyoosanue u mamepuanwvt. HactonwbHas namna. Kapanmam wnm ma-
PUKOBAs pydKa C HAHECEHHBIMHU HA TPAHSX JIOTOTUIIAMHU WJIM HAJIUACSIMH.

Hucmpykyus.

e BxirounTe HACTOJIBHYIO JIAMITy C
oOpameHHOW K cebe JIaMIIOYKOM.
IIpsamo Ha namnouxy cmompems He
cmoum!

e BospMmure B pyKu KapaHJall ¢ Hajl-
MUCHI0, 0OpaIlIEeHHOM K cele.

* I[ep)KI/ITe KapaH/ialll Ha pacCTOsHHH Puc. 18.1. llamnouka — «CornHue»,
BBITSIHYTOM PYKH B 5—7 CM Hampo- kapaHaaw — «MepKypuii»

THUB BKJIIOUEHHOM JaMnouku (puc. 18.1).

o [IpomomxkuTte HaOMIOACHUS U TIEPEMECTUTE KapaHJ Al 1O OTHOIIIEe-

HHUIO K JIAMITOYKE HA 5—7 CM BJIEBO WJIM BIIPABO.
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Pezynomamur. Korjna xapangail HaX0AUTCS HAPOTHUB JIAMIIOYKH, TO €T0
[BET M HAJIIMCU TPYAHO orpeaenuTb. Korna kapanaaii cMeniaeM B CTOpOHY OT
JAMIIOYKH, TO HAAMUCH Ha HEM U LIBET CTAHOBSITCS XOPOLIO Pa3TIUYUMBIMH.

Oobvacuenue. Mepkypuit — camas Onuskas k ConHiy riaHeta. Onrtu-
MaJbHBIM BpeMeHeM JJisi HaOmoneHuii Mepkypus siB-
JSIIOTCSL YTPEHHUE WM BEYEPHUE CYMEPKH B MEPUOJIBI
€ro MakcumaiabHOTO yaaneHus ot CoiHila Ha HeOe (ac-
TPOHOMBI TOBOPSIT — AJIOHTAllMi), HACTYIMAIOIIUX He-
CKOJIBKO pa3 B TO/I.

Barnsaute Ha puc. 18.2. Ha Hem mudpamu 000-
3HAQYEHBl TMOJIOKEHUS IUIAHEThl B pa3Hbie MOMEHTBI
BpeMeHU. BuemHsis opbuta — 310 opOuta 3emiu.
B nonoxenusx (2) u (4) Mepkypuil Mbl HE YBUJIUM —
OH TIPOCTO «moTepsercs» B dydax CoiHIa, B 4YEM MBI
yOeIunuch, KOTJa KapaHJall HaXOJWICS HampOTHB
JAMIIOYKH. 3aMETHM, YTO B HAlIEHd MOJEIIH SKCIEPUMEHTA HE COBCEM KOPPEKT-
HO CpaBHHBaTh OTHOCHUTEJIBHBIE pa3Mephl «JlaMIouka-Kapanaau» u «CoHile-
Mepxkypuit». Eciiu mpoBoauTh HaOJIOJACHUS C HaIEH MIAHETHI, TO OYEBUJIHO,
yTo Mepkypuil HUKOT1a He OyJIeT O4YeHb Jlalieko yaansatbes oT ConHia Ha Heoe.
OTtcroa cieayeT, 4TO YBUAETh €€ MOKHO JIMIIIb TOT/Ia, KOT/la TjaHeTa OTOUIET
Ha 3HAYUTEIBHOE YIJIOBOE PACCTOSIHUE OT LEHTPAJIbHOIO CBETUJIA, IO €ro BOC-
X0J1a WM MOCTe 3aX0/1a.

Ononraius ObiBaeT BocTouHOM (1) nnu 3anannoi (3). ITo 3aBUCHUT OT TO-
ro, B kKakoii ctopone or CoiHIla HAaXOAUTCA TUIaHeTa. ECiM Mbl BCOHOMHHUM O
ToM, yT0 COJHIIE, IJIAHETHI, 3B€3/Ibl BOCXOSAT Ha BOCTOKE, a 3aX0IIT Ha 3anaie,
TO 0e3 TpyJa caMH CMOXKEM BBISICHUTH, YTO BO BpEeMSs 3amaJHON JJIOHTAIUH
Mepkypuii, opOUTa KOTOPOTO HAXOJIUTCS BHYTPU OPOUTHI 3eMIIM, MOXHO Ha-
omonate mepen BocxomoM Comuia. Bo Bpemsi BOCTOUHOM — mMocie 3akarta.
B mnepBom ciyuae, HaOmrofeHUsT OrpaHUYeHbl MOMEHTOM TosiBjaeHus: ColiHia
HaJl TOPU30HTOM, BO BTOPOM — 3aX0JIOM CaMOM IJIaHETHI.

/na ceedenusn. B »noHTanusax
Mepkypuit orxomut oT CoyiHIIA B
aydmeM ciaydae Ha 18-28° (pwuc.
18.3). Imenno nosromy Mepkypuit
OUYEHb TPYIHO «BBUJIOBUTH» B CyMep-
Kax Ha HEOOCKJIOHE.

B coueranuu co 3Ha4MUTEID-
HBIM HAKJIOHOM €T0 OpOUTHI K TUIOC-
KOCTH 0p6HTI>I 3eMJIM TAKOE MAJIO€  Pyc.18.3. 3aBUCHMOCTb anoHrauuin Mepkypus oT HaknoHa
YIJIOBO€ pacCTOSHUE MHOTJA JaKe B ero opouTbI
JTHU DJIOHTAIMK JenaeT HaOmoaeHuss MepKypusi TpyiHOOoCTyTHbIMU. [Lnanery
B CpPEAHUX LIMPOTaxX HE YJaeTcsl YBUIETh, IOPOil, TOJIaMU, €CIIM YyYUTHIBATh U
BO3MO>KHbBIE MIOTOHBIE HEYPSIIULIBI.

3emMng

Puc. 18.2. OnoHrauun
Mepkypus
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Bonpocu.
1. Benepa, Taxke kak 1 Mepkypui, Haxoautcs Ompke kK ComHiry, yeM 3eM-

7. [loueMy 3Ta mIaHeTa TakyKe SBIISICTCS TPYAHOAOCTYITHOM AJI1 HAO IO ASHUI?
Jlnst maneTsl, 6osiee 6im3koi Kk CoHIly, yeM 3eMilsi, yToJl MEKIy HalpaBJICHUSIMH C
3emuin Ha Hee U Ha CoJiHIle MEHsIETCsl, He TpeBocxos 29° mist Mepkypus u 48° niis Benepsl.
[Tpu HauGospIEM YITIOBOM paccTossHUU Mexay CoJIHIIEM U Takoil miaHeTol ee ynooHee Bce-
ro HabII0AaTh — OHA MO3/(HEe 3aX0AUT BeuepoM nocie CoMHIA WM paHblle BOCXOAUT YTPOM
nepen BocxogoM ColiHIa, CMOTpS 10 TOMY, ¢ Kakoi ctopoHsl oT ConHIa Mbl ee BUuguM. Kak
nokaseiBaeT puc. 18.4, Bug Mepkypus u
Benepnl mensiercs, kak y JlyHel. J10 3a-
BHUCHUT OT TOTO, KaK IMOBEPHYTO K HaM OC-
BeuieHHoe CoJIHLIEM ToNylmapue ATHX
1aHeT. BeHepa pacnosnojkeHa Jajiplie oT
Connma u 6nmxe k 3emie, yeM Mepky-
puii, O3TOMY YCJIOBHS €€ HaOJIIOJCHUS
Oosee OnaronpusTHLL, 4eM Y MepKypus.

2. Kakue Mepbl 0€30MacHOCTH
HYKHO CO6JHOHaTB pH Ha6JHOHeHH_ Bepxuee Haubdoabmasn 0OK0210 HUKHEro

axX MepKypI/IH u BeHepBI B TeJIECKOII? coeAuMHeHue 9A0OHTALIMS COeAMHEeHMsI

Bo Bpems gHEBHBIX HaOJIIOJACHHI
Beneposl miim Mepkypusi HENb3s1 CMOTPETh
Ha CoJHile yepe3 ONTUYECKUM HCKaTelb
Wik OKyJsip teneckoma! M30eraiite naxe
cinyyaiiHoro BxoxjaeHus CojHiia B 001acTh
0030pa Tenmeckona. Jlaxke ogHa CEKyHIHAS
OIUIOUTHOCTh MOKET CTOUTh BaM 3peHus!

O nabmopenusix Mepkypust u Be-
HEpHI, a TaK)Ke 0 Mepax 0e30MacHOCTH MpHU
HAOJIOZICHUSIX PACCKa3bIBACTCSl Ha cailTe
realsky — puc. 18.5.

Pwnc.18.4. iameHeHns dasbl n Buammoro gnametpa Mep-
Kypus 1 BeHepbl B 3aBUCMMOCTY OT MX NOMOXEHUSA OTHO-

Pwuc. 18.5. Mepkypuir, BeHepa u kak nx Habniogatb
(web-cTpaHuua)

kcnepumeHT 19. Cnganune JlyHbl

Daxkmot u naoarwoenusa. Cepreil ECeHUH — el1Ba I HE CaMblil «ITYHHBI»
MOAT B PYyCCKOM JuTeparype. PacrpocTpaneHHblil 00pa3 CTUXOTBOPHOM aTpuly-
TUKHU JIyHBI U MecsLa JOBOJIBHO YaCTO YIIOMUHAKOTCA B €0 IPOU3BEACHUSIX.
Otyero JlyHa Tak CBETUT TYCKIO
Ha cagbl u cTeHbl XopoccaHa?
CnOBHO A1 XOXy PaBHWHOW PYCCKON
I'Ion, wypwawmm nonoroMm TymaHa ...
Aeeycm 1925 e.

I]ens. I1loka3ate npuunHy cBeta JIyHBI.
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Oobopyoosanue u mamepuanvt. Kapmanueii ponapux. dnvukep unu Be-

JIOCUTIEAHBIN OTpaXKaTeb.
Hucmpykyua.
e DKCHEPUMEHT CIENyeT
IPOBOJAUTH HOYBIO.
e BxmounTts (OHApPUK U
HalpaBUTh €r0 CBET Ha

q)HHKep WIH BEJIOCH- Puc. 19.1. OTpaxeHue ceeTa hoHapuka oT dprmkepa

NeAHbIN oTpakaTens. POHApUK CleayeT nepxarb Ha 1-2 cM Hibke

YPOBHSI TJla3, HaXOAsICh Ha YAAJCHUU OT
(puc. 19.1).

n3acinAaA HC MCHCC 3 M

P, e3yiomamol. (DJ'II/IKep NI BGHOCHHGHHBIﬁ OTpaKaTciib CBCTATCA TOJIBKO

P BKIIFOUEHHOM (hOHApPUKE.

Obvacnenue. CBETOBO3BPAIIAIONIUNA 3JIEMEHT
(cBeTooTpakarenb, Guukep, katadoT U T.1.) SBISCT-
Csl BaXXHBIM DJIEMEHTOM IaCCUBHOM 0€30MacHOCTH
MEeIeX0/1a WU BEJIOCUNEAUCTAa U CHIXKAET PUCK Ha-
€3/1a Ha TeNIeX0/ia B TEMHOE BpeMs cyTok. [IpuHiumn
JEUCTBUS €T0 OCHOBAH Ha TOM, YTO CBET, MOMaiasi Ha
peOpUCTYIO TTOBEPXHOCTh U3 CIECIHAIBHOTO IJIacTH-
Ka, KOHUEHTPUPYETCS U OTPa)kaeTcs B BUJE Y3KOTO
myJKa.

Korma ¢apbr aBTOMOOMIST «BBIXBATHIBAIOTY
NyCcTh Jake MaJeHbKUM CBETOBO3BpallaTelib, BOJH-
TeJb U3JAJIeKa BUJIUT SIPKYIO CBETOBYIO TOYKY (pHC.
19.2). IlosTOMy IIAHCHI, YTO MEIIEXO] WU BEJIOCHU-
neaucT OyayT 3aMEUeHbl, YBEJINYUBAIOTCS BO MHOTO
pa3. Hampumep, npu ABWKEHHH C
OJMvKHUM cBeToM (ap paccrosiHue
OoOHapyXeHHUsl Meniexo/a yBeIuunuBa-
erca ¢ 25-40 metpoB no 130-140, a
IpU JIBWKEHUW C JAIBHHM CBETOM—
10 400 meTpoB. A

dnukep HE HCIYCKAaeT CBeTa. E E
OH CKOHCTPYHPOBaH TaKUM 00pa3oM, |Feg
YTO OTpaXaeT MaJAIINN Ha €ro
CBET B PA3JIUYHBIX HAIMpPaBJICHUSIX. E .

Puc. 19.2. ®nnkep nossonset
0o6HapyxuBaTb NeLexonoB B
TeMHOe Bpemsi

.HYHa COOCTBCHHBIN CBET HE H3iryda- Puc. 19.3. «3a 4en cuet» ceeut JlyHa?

€T, OHA TOJIBKO OTpaxacT naz[afoumﬁ

(web-cTpaHuua)

Ha Hee cosiHeuHbld cBeT. be3 CosHia He ObL1O ObI JIYHHOT'O CBETA.
[Togpobnee npuurHbl cBeueHus: JIyHol U peHOMEH ee MEenenbHOro CBeTa

MOYHO MPOYECTH MO CChUIKE Ha puc. 19.3.
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Bonpocut.

1. Kakoe HeOecHoe Tenmo BTopoe mocie CoiHIe Mo SIPKOCTH Ha HaleMm
HeoOe?

OTUM HEOECHBIM TeJOM siBIsieTcs JIyHa.

2. Ha mpumepe crnenyroiieil pycCKoil MOCHOBHUIbI OOBSICHUTE MPUUUHY
ceeuenus JIynol: «He Bce rpeer, uto cBetuT: JlyHa cBetia, ga 6€3 Teriay.

JlyHna cBeTHuT Onarojapsi OTpaXEHHOMY COJTHEUHOMY CBETY.

3. Ilpu kaxoit ¢aze JIyHbl ocBelieHHe €€ OTPaKEHHBIMH OT 3eMJIH COJI-
HEYHBIMH JTydyaMHu Oy/1eT HanOoJIbmuM?

B HoBONyHME.

4. Ecnu 0wl JIyHa Obuia moBepHyTa K 3emiie CBOeil oOpaTHOM CTOPOHOM,
TO JIy4IIle WM XYK€ OHa OCBelajga Obl 3eMJTI0 B TIOJTHOJyHHE?

Ha o6patnoii cropone JlyHbl
IIOYTH HET MOPEH, MOKPBITHIX, KaK W3-
BCCTHO, Oojiee TEMHBIM BCIICCTBOM,
4yeM TOpHble paioHbl. llosTomMy B
npeamnojiaracMom THUIIOTCTHYCCKOM
crydae Jlyna ocemanra Obl 3eMITrO
nyuine (cpaBHute (ororpaduu BUAU-
MOH W oOparHOW cTopoHbI JIyHBI —
puc. 19.4).

Puc. 19.4. Bugumas n obpatHasi ctopoHa JlyHbl

okcnepumeHt  20.
[Moyemy Mbl BUOMM TOMBKO OOHY CTOPOHY JIyHbI?

Daxkmul u nHaonwoenusn. Bricoko B HeOe spko cusieT JlyHa ¢ TeMHBIMH
MATHaMU Ha OJiecTAeM AUCKe. B MOJIHOMYHHE MBI BUAMM €€ B BHUJE SIPKOTO
nucka. Teicauu JeT a0y HaOII0JAl0T U3MEHEHUS ITOr0 JMCKAa — OT MOJHOTO
CHUSIHHS 10 TOHEHBKOTO cepIlia HOBOPOKIeHHOTo Mecsma (puc. 20.1).

Mp1 Bcerma BuauM ee Takou. M 10 Hac ThICSYM JIET JIFOJU CMOTPEIU Ha
TaKy0 k€ TOYHO JIyHYy M Tak e Ha HEH pacupeAcisyiuCh TEMHBIE MSATHA — JIYH-
Hble MOpsi. B OMHOKJIL BUIHBI 00Jiee MEJIKUE JETAIU — KpaTepbl. A MEXIy TeM
Jlyna — map, Takou *e, KaKk U JApyrue MHOTUE APYTue CIyTHUKHU U TUIAHETHI, B
TOM YHCJIE U Halla 3emJisi, Ha KOTOpOi MbI ¢ Bamu kuBeM. Ho Jlyna Hukorna He

IMOKa3bIBACT HaM CBOIO JIPYTYIO CTOPOHY, MbI €€ HC BUIUM.

Puc.20.1. MpuBbIYHLIA ANs 3eMHOro HabnwgaTens sua JlyHsl B pa3Hoe BpeMs
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I]ens. ITokazarb, moyeMy HaM € 3eMJIM BUAHA TOJIBKO O/IHA CTOpOHA JIYHHBI.

Oobopyoosanue u mamepuanw. Ctyn Bpamaromuiicsa. M3obpaxenue Jly-
Hbl. 1300paxkenue 3eminu (viu riodyc). [lomoiHuk.

Hucmpyxkuus.

e (CanpTe Ha BpaIIAOUIUIICS CTYJ U BO3BMUTE B PYKH TJI00YC.

e Bam moMONTHUK HAaXOAWUTCS Ha HEKOTOPOM PACCTOSTHHHM OT Bac U
JIEPKUT B pyKax (WM 3aKpeIuisieT y ceOsi Ha Tpyau) U300pakeHue
JIyHBL.

e HeoOxonumo, 4TOOBl KaXIbIH U3 YYACTHHUKOB HKCIIEPUMEHTA HE
OBOpaYMBas roJIoBbl, CMOTPEJ Ha CBOET0 COOECEeTHUKA.

e Bni («3emssi») m Bam mo-
MouHuK («JIyHa») omHOBpe-
MEHHO HAYMHAIOT JBHKCHUE.
Brl noBopaunBaerech BMeCTE
CO CTYJIOM, a TOMOIIHUK —
HaYMHAET 00X0Jl BOKPYT CTY-
na. Hampamnenue mnoBopoTa

CTyjla U NEpPEABMIKCHHUE IIO0- Puc. 20.2. lemoHcTpaums aswxkeHns JyHbl no
opbute

MOIIIHUWKA JOJI?KHBI COBITa1aThb P

(puc. 20.2).

Pezynomamut. IloctenenHo BooOpaxaemast JlyHa HaumHaeT oOopauu-
BaTbCsl BOKPYr BooOpaxaeMoil 3emyin. B Havase nBUKEHUS SKCHEPUMEHTATOD,
JOMYCTUM, BUJIEJ Mepe OO0 OKHO WIIM IPYTrO KaKOM-TO MPEAMET, HO MOTOM,
[0 MEpe TOro Kak OH OyJIeT COBEpIATh MOBOPOT HA CTYJIE, OKHO 3TO OKAXKETCA
3a CIIMHOM, W TOJBKO B KOHIIE ITyTH OH CHOBAa €ro YBUAMT. Ball MOMOIIHUK TaK-
K€ 3aMETHUT, YTO OH 0OEPHYJICS HE TOJIBKO BOKPYT CTYJA C 3KCIIEPUMEHTATOPOM,
HO ¥ BOKpYT ce0s1 camoro, cBoeil ocu. Bo Bpems ombITa 3KCIEPUMEHTATOP U TO-
MOIIHMK JOJDKHBI CMOTPETH IPYT Ha JApyTa.

Obvacnenue. IlonobHo 1O-
MOIIHUKY 3KcrepuMeHTaropa JlyHa
JiemaeT 000pOT BOKPYT 3eMIIM M OHO-
BPEMEHHO BOKPYT COOCTBEHHOM OCH.

Ckopocts BpameHust JIyHbl
BOKPYT 3eMJIM aOCOJIIOTHO HJICHTHY-
Ha CKOPOCTH C KOTOpPOM OHa JejaeT
000pOT BOKPYT CBOEM OCH, TO €CTh
Bpanienue JlyHol BOKpyr 3emiin H
BOKPYT' COOCTBEHHOM OCH CUHXPOHH-
3upoBaHo. Ha nonubiit 000poT JIyHbI
BOKPYI' 3e€MJId U BOKPYI CBOEU ocH
yxonut 27 nueu 7 dacoB u 43,1 mu-
HyTbIL. [103TOMY-TO MBI BCerzia BUIUM TOJIBKO OJHY €€ CTOPOHY.

JlanHO€ 0OCTOSATENHCTBO paccMaTpuBaeTcs B Bueo Ha puc. 20.3.
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Bonpocut.
1. Ecau 6b1 JIlyHa He Bpamjanach BOKPYr COOCTBEHHOM OCH, TO K KaKOMY

Ha0ro1aTeIbHOMY A PEKTY 3TO MOTJIO OBl IPUBECTH?
C 3emim MOXHO ObLTI0 ObI HAOJF01aTh BCIO TTOBEPXHOCTH JIYHBI.

2. Kakyto 4acTh 36 MHOIM OBEPXHOCTH MOKHO BUAETH C JIyHBI?
C Bugumoill cTopoHbI JIyHBI B TE€YEHHE CYTOK MOXXHO YBHJIETh BCIO IOBEPXHOCTh
3eMIIH.

dkcnepumeHT 21. JInbpauus JlyHbl

Dakmul u HadawOeHusn. VIHTepecHo, 4To ¢ 3eMIId MOKHO YBHUJIETh He-
MHOTO OOJIbIIIE MOJOBUHBI MOBEPXHOCTH JIyHBI. DTO sIBIIeHUE HA3bIBACTCS JyH-
HBIMH JINOpaIUsIMU.

Ilens. MopnenupoBath nubpanuto JIyHbl, 4ToObl YBUIETh YacTh €€ 00pat-
HOW CTOPOHBI.

Oobopyoosanue u mamepuanvt. ToHkas pelOOIOB-
Has Jiecka aauHoi okoio 1 metpa. Kpyrnas xaprogenn- W
Ha WIM KOMOK IUTaCTWIMHA. /[Be KaHIEISIPCKUE KHOIKHU.
AKkBapenpHas Kpacka JIro00ro 1BeTa ¢ KUCTOUKOM.

Hucmpykuyusa.

e JlokpackTe OJHY MOJOBUHY KapTO(EIHUHBI, KOTO-
pas Oyzaer BUAMMON cTOpoHOU «JIyHBI», akBa-

PEIBHOM KPACKOM. (’ O N
e B 0oaMH M3 «IOJIOCOB» KapTOQPEIHHbI BOTKHHUTE b=
CKPEIKY WJIN KHOIKY; K KHOIKE MPUKPEIUTE OTUH Puc. 21.1. lNoprotoska

3KcrnepumMeHTa
KOHCIT JICCKH.

e Bropoii KOHell IECKH KHOMKOM MPUKPENUTE K KaKOW-TH00 CTOMKE C mepe-
KJIQIUHOM, HapUMep, K KOCsKy npoema asepu. [Ipocienure, yToObI jec-
Ka HE MPOCKAJIB3bIBAJIA [0 KHONKAM, a MOIJIa TOBOPAYMBATHCSI BMECTE C
KapTO(ETHOM.

e JloaBemeHHas kapTodelmHa OKpalIeHHOW CTOPOHOM JOJKHA OBbITh MOBEP-
HYTa K 9KCIIEPUMEHTATOPY (3TO BUAMMAas ctopoHa «JIyusn») — puc. 21.1.

o [loBepHute kKapToenuHy Ha MOJI-000pOTa BOKPYI BEPTUKAIBLHOM OCH,
Onarozaps 4eMy HEMHOTO 3aKPYTHUTCS JIECKa.

e Otnycrure kaprodenuHy u HaOMronaiTe 3a ee KPYTWIBbHBIMHU KoJieOa-
HUSMH.
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Pezynomameor.

Buanmag
B pe3ynbTaTe ynpyrocTtu Jiecku KapToQelnHa mnomnepe- CTOpOHa
MEHHO MMOBOPAYMBAETCSI HEMHOTO, TO B OJIHY, TO B JIPYT'yIO &
cTopoHy. CTaHOBSITCS BUJIHBI HEOKpAIIEeHHbIE YaCcTU KapTo-
denunbl (TO ecTh «HeBUIMMAsI cTopoHa JIyHbl») — puc. 21.2.
Oovsacnenue. B pe3ynbrate MCKYCCTBEHHO IOIYYCH- R
HOM 1uOpalyy Mbl 3aIVIAHYIM 3a OOpaTHYIO (HEOKpalleH- ?;Bpﬂdamaﬂ

HYIO CTOpPOHY) KapTodenuabl. CIOBO «IHOpaIvs» 03HA4aeT  Puc. 21.2. Pesynbratsi
Ka)XyIeecs KouebaTenbHoe ABIKCHHE JIYHBI IPH HAOMIONC- [ oncoomorno onars
HUM ¢ 3emid. PoryaskHbie BEChI TaAKKe HEKOTOPOE BPEMS KO- 4aCTU HeBUANMOV
JeOJIIOTCSL  OKOJIO TOJIOKEHHsS] paBHOBecHs. llo-nmaTeiHu croponst «Jlyet
Bechl — «Opa» (libra), moaTomy Kaxkymuecs kojedanus JIyHbI, 00yCIIOBIICH-
HbIE HEPABHOMEPHOCTBIO €€ JIBMXKEHMsSI 10 OpOMTE BOKPYT 3eMJIM MpPU PaBHO-
MEPHOCTH BpPaLEHUs BOKPYT CBOEH OCH, Ha3bIBAIOT iubpayueit JIyHpl.

HecMoTtpst Ha To, uTo mepuoa obpaieHus JIyHbl BOKpyr 3emiid paBeH Ie-
puoay ee oOpalieHuss BOKPYT CBOEH ocH, JIMOpalys MO3BOJISET HAOII01aTeNto ¢
3emuii BUJIETh B pa3Hble MOMEHTHI BPEMEHH JTYHHBIA JUCK B HECKOJBKO pa3iiu-
Yaroumxcs nojiokeHusix. biarogapst muOpauu Bcero ¢ 3eMi MOXKET HabJIro-
natecs 59% JIyHHOU MOBEPXHOCTH, «3aXBaTbIBash» TaKuM o0Opa3zoM, 9% moBepx-
HOCTH HEBHJIUMOTO TNoJiymiapus — puc. 21.3. Ha a3tom aHuMupoBaHHOM H300pa-
YKEHUH coOpaHO MHOeCTBO (hotorpaduii JIyHbl B TeUeHHE OJTHOTO MecsIIa.

Jlna ceedenun. Paznuyarot 4eThipe BUA IUOpa-
1007078

Jlubpayus no doneome cBsizaHa ¢ TEM, 4TO OpOU-
Ta JIyHbI BOKpYT 3eMJid HE ABisieTCs KpyroBou. B pe-
3yJbTaTe BUIMMOE 3€MHOMY HAOJIOAATEN0 Bpallle-
Hue JIyHbl HEpaBHOMEpPHO, U HAOJIONATENh MOXKET
MOOYEPETHO HEMHOTO «3arfisiibiBaTh» B OTBEPHYTOE
0T 3eMJIM MOJIyIIapue MOOYEPEIHO C BOCTOUYHOIO U C
3amanHoro kpas. Ha puc. 21.4 npeacrasiens 18e ¢o-

Pwuc. 21.3. Nnbpaums JyHbl
torpaduu JIyHbI: cieBa Ha OTO BHUJIHA YacTh 0OpaT- (aHMmaLwst)

HOI CTOPOHBI, a Ha MpaBoi (oTorpapuu TONU YaCTH YK€ HE BUITHO.

B namewm skcniepuMenTe ObliIa MoKa3zaHa JMOpaius 1mo J0JroTe.

Jlubpayusa no wupome NPOUCXOIUT BCIEIACTBUE HAKIOHA OCH BpAILECHUS
JIyHBI K MJIOCKOCTH ee opOuThl BOKpYT 3emiu. [loaromy npu nBuxkenun JIyHbl
BOKPYT 3eMJIM Mbl HAOJIIOAAEM TO F0KHBIH, TO CEBEPHBIN Moitoc JIyHBI.
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Cymounas nubpayusi — 3TO CPaBHUTEIIBHO
MaJble €)XKEJIHEBHbIE KOJICOaHMsI, CBSI3aHHBIE C
HEeOO0IbIION ynaneHHocThi0 JIyHBl OT 3eMiu, B
pe3ysbraTe JBUKEHUS HaOIoAaTrenss BMECTE C
IIOBEPXHOCTBIO 3€MJIM IIPU CYTOYHOM BpalCHUU
Jlyuel nnst HaOMIOJEHUS CTAHOBATCSA JOCTYIHBI-
MU CHaudaja 3amnaaHble oOnactu JlyHbl, 3atem
BOCTOYHBIE.

Duzuueckas Jzu6paz4u}1 — OYCHBb H€60JIBHIOG Puc. 21.4. NNnbpaumsa no gonrote
«mokayuBa"ue» JIyHbl, KOTOPOE BBI3BIBAETCS MPWIMBHBIMU CHJIAMHU CO CTOPOHBI
3emi ¥ TIPOSIBISICTCS] B HEOOIBIIOM M3MEHEHUH Tepuo/ia BpatieHus JIyHsl Bo-
Kpyr cBoed ocu. Pusmyeckas JuOpanus MNPOUCXOAUT IO BECbMA CIOXKHOMY
3aKOHY.

Bonpocu.

1. Kakyro 4acTh JIyHHOI NOBEPXHOCTH MOKET YBHJIETh B TEUEHHE HEKO-
TOpPOTO BPEMEHHU HabJ01aTelb, HaxoAsuics Ha Mapce?

Bcee 100%.

2. Paccmotpure nBuxeHue JIyHbl 1o OpOMTE M JIOKaKUTE MOSBICHUE

AMOpaLyH 1O J0ITOTE.

Ha puc. 21.5 npeyBenuueHHO
NOKa3aHa 3JumnTuyeckas opoura Jly-
Hbl OTHOCHUTEIBHO 3emiu. B Hekoro-
pbIii MOMEHT A B 1IeHTpe aucka JIyHb
BHUJIHA TOYKa f ee ToBepXHOCTH. Yepe3
yeTBepTh Mecsana JlyHa okaxercss B
MOJIOKEHUH B, MpHUYEeM 3a 3TO BpeMms
OHa CACIAcT POBHO YECTBEPTh 060p0Ta Puc. 21.5. Cxema BO3HMKHOBEHWSI NMbpauusi o gonrote
BOKpyT ocH. [Tpu HaOmonennu ¢ 3emiu Touka f y)xe He OyJeT BUIHA B LIEHTPE TYHHOTO JTUCKa, a
HECKOJIKO CMECTUTCSI K BOCTOKY OT IeHTpa. B monoxkenun C Touka f BO3BpATUTCS B IIEHTP BU-
qumoro aucka JIyHel, a B mosokeHuu D OTCTynHT K 3amnany. OnMcaHHOE SBJIEHUE HA3bIBACTCA
JMOparyei 1Mo J0AroTe U ToCTUraeT + 7°45'.

3. Paccmotrpute aBmxenue JIyHbl o opOWTE M JTOKQKUTE TOSBICHUE

JIMOpaluu 1o MUPOTE.

JIuOpauus no mupoTe BO3HU-
KaeT M3-3a HaKJIOHA IJIOCKOCTH JIyH-
HOH OpOUTHI K SKIUNTHKE. [T0CKOIB-
Ky B T€U€HHUE OJTHOTO 000pOTa OKOJIO
3emuu ock BpaieHus JIyHbl pakTu-
YECKU HE MEHSIET CBOETO IMOJIOXKEHHS
B IIPOCTPAHCTBE, TO, KAK CIEAYET U3
puc. 21.6, B 1ByX JuaMeTpalbHO
IPOTHBOMNOJIOXKHBIX TOYKAX OPOUTHI
MbI HabJr01aeM TO ceBepHbIN noitoc JIyHsl P, To 10xkHbI — P'. JIuOparnus no mmpoTe J0c-
Turaer = 6°41'.

Puc. 21.6. Cxema BO3HVMKHOBEHWSI TMOpauusi No WwmnpoTe
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kcnepumeHT 22. ®asbl JlyHbl

@Daxkmot. [Ipy pa3HbIX MOJOKEHUSX OTHOCUTENIBHO Npyr apyra ComHia,
3emiu U JIyHBI MBI IO-pa3HOMY BUAUM OCBEIIICHHYIO 10J0BUHY JIyHbI: TO JIyHa
MOJIHAs ¥ BUJHA B HEOE BCIO HOYB, TO €€ HET BooOIIe, TO Ha HeOe BMecTO JIyHBI
MOSIBIIIETCS. TOHKMM cepn. YacTh BUAMMOTO HaMH ¢ 3eMJId Aucka JIyHbI, KOTO-
past ocBelieHa, Ha3biBaeTcs (pazoit JIyHsl. OOBIYHO BBIACISIIOT OCHOBHBIE (pa3bl:
HOBOJIYHUE, MIepBasi YeTBEPTh, MOJHOIYHHUE, TPEThs (MU MOCIEIHSSA) YETBEPTh.

Baxuo 3Harp, 4TO
JyHHbIE (a3bl 3aBUCAT OT
OCBCIICHUA  IMOBEPXHOCTHU
Jlynsr ConHueM, a BOBce HE
OT Tornaganus Ha JIyHy TeHu
3emiun, KaKk 4yacTto cebe MHO-
THC TMIPCACTaBIIAIOT. ITnoc- Puc. 22.1. MnockocTb opouThl JlyHbl M NNOCKOCTbL OpOUTLI 3emnu
KOCTh OpOUTHI JIyHBI HE COBMAMAET C MJIOCKOCTHIO 3¢MHON OPOUTHI M MOKET Tie-
PUOANYECKU U3MEHSTHCA KaK B OJIHY (Yroj @), TaK U B JIPYTyI0 CTOPOHY (yroii b)
OT IUIOCKOCTH OpOuTHI 3emuu (puc. 22.1).

[IpoxoxkaeHrne TeH! 3eMIIH 1O
Jlyse MOXKeT IPOM30UTH, KOrna
IJIOCKOCTH WX OpPOUT COBMAAYT, —
3TO SIBJICHUE MPOUCXOAUT IPUMEPHO
JIBa-4€THIPE pa3a B roJl, U Ha3bIBAET-
Cd OHO JYHHBIM 3aTMeHueM. Bo
BCCX OCTAJIBHBIX CJIy4dadaX pacrojo- Puc. 22.2. PacnonoxeHue JlyHbl N0 oTwweHunto k 3emne
»eHue JIyHsl B mpocTpaHcTBe OyaeT
3aHUMaTh MOJIOKEHUS, TOKA3aHHbIE Ha puUc. 22.2.

Ilens. MopnenupoBanue ¢a3 JIyHbl; TOCMOTPETH, KAK MEHSIETCSI OCBEILICH-
HoCTh JIyHbl CostHLIEM, TTPY HAOTIOIEHUH C 3EMIIU.

Oobopyoosanue u mamepuanst. «Conaie» — poHapb (kenaTenpHO ¢ ped-
JIEKTOPOM OOJIBIIIOTO AMaMeTpa); «3emiisk» — OOMbINoNi MsuuK; «JIlyHay — Ma-
JICHBKHUM MSYMK (€r0 IMaMeTp MPUMEPHO B 5 pa3 MeHbIle 00biioro). dombra.

Hucmpykyusa.

e [linoTHO OOEpHUTE MaJICHb-
KUI MSYUK OJecTsIen alro-
MUHHEBOU (POJBroii; Tak Oy-
JIET JIy4Illle BHJHA OCBEIICH- A
Hai  CTOpoHa <<CCp€6p$IHOI/I Puc. 22.3. PasmelleHne obopynosaHue B Havane
.HyHBI». aKcnepumeHTa

e Pacnonoxute Ha CcTOJIe MAYUKH U (GOHAph, TaK KaK ATO IMOKA3aHO Ha
puc. 22.3. ®onaps nmocrapaiiTech YCTAaHOBUTH TaK, YTOOBI TEHU OT MSUYU-
KOB HE TMajaJy JAPYyr Ha Apyra (Wiau MOMPOCUTE 00 ATOM TOMOITHUKA,
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yaepxuBarwoiiero ¢Gonaps). [locMoTpuTe Ha MaieHbKUM MsuuK («JIyHay)

CO CTOPOHBI 00IBIIOTO («3eMJIs»).

e [lepenBuHbTEe Masblii MAYUK C -
nonoxeHus / mpasee GOJIBIIOro ®
MSYMKA B MOJIOXKEHHE 2, 3aTeM é&6—— @
MOOYEPETHO B MOJIOKEHUS 3, 4, e e,
5, 6, 7u 8 (puc. 22.4). ®onapp
(«ConHiie») BO BpeMsi BCEro @ : @‘—
JATbHENIIETO SKCIIEPUMEHTA HE ' —
nepememath! [Iponabmronaiite, @';/_///"’
Kak OyJIeT OCBEIleH MaJICHbKUH
MSYMK BO BCEX MOJOKEHUSX B @
pakypcax ¢ TOYEK 3pEHUSl Ha-
Omrozatensi, HaXOASLIETocs Ha
MOBEPXHOCTU 3€MJIM HAPOTUB COOTBETCTBYIOIIMX MOJ0KeHUH JIyHbl. Jliis
ATOTO BaM HY>KHO HAXOJIUThCSI HA OJTHOM JIMHUU: HAOIIOAATENb — «3eMJIIsD) —
«Jlynan.

Pesynvmameut. [1onoxenne / COOTBETCTBYET HOBOJIYHHIO — 3TO OYEHb XO-
POILIO MOHATHO W3 Haulel Mojenu Ha crosie — COJHIE B 3TOT NEPHUO]] OCBEIIAET
JIyHy co cTOpOHBI, MpOoTHUBONOJOXHOU 3emie. durypka venoBeuka (HaOI0a-
TeJIb Ha 3eMJie), YCIIOBHO M300paXeHHOr0 Ha puUC. 22.5, XOTh U CMOTPUT MPSIMO
Ha JIyHy, HO HE BUJUT €€ U3-3a TOTr0, YTO OHA COBEPUIEHHO TEMHAs.

B nonoxxenun 2, mokazaHHOM Ha puc. 22.4 u 22.5 Oyaet BUIEH y3€HbKUI
Kycouek JIyHbI, KOTOpBIN HAOMIOAaeTCs ¢ 3eMJTH, KakK CepIl.

C nanpHEHIIUM MepeMENIeHHEM TI0 KPYTy 3TOT OCBEIIEHHBIN Kycouek 0y-
JI€T YBEIUYUBATHCSL.

Korma Jlyna Bctaner «cOoky» oT 3emiu (mojoxkeHue 3), HaOIroaaTelb
YBUIUT OCBEIICHHYIO0 COJIHLEM MTOJIOBUHKY KpyTa.

Ilepexoas u3 mosiokeHus 3 B MOJIOKEHUE 4, K OCBEIICHHOW ITOJIOBUHKE
JIyHBl HaUMHAET MpUpacTaTh «ropo», €e APKOCTh YBEINYUBAETCS, [TIOKA HE CTa-
HET CUSTh MOJIHBIA JUCK. B monoxenun 5 Bech Auck JIyHbl OyaeT OCBelleH —
3TO OyIeT (aza MmoTHOIyHHE.

Jlanee ocselieHHas 4acTh JIyHbl HAUMHAET YMEHBIIATHCSA — ITOJIOKEHUS
6, 7, 8. B nonoxxenuu 8§ — onsATh y3€HbKHUI CEPIUK, HO C TOYKU 3peHUsI HAOII0-
JaTesl, CTOSIIIEr0 Ha 3eMJjie, €ro POXKKH HampaBJIeHbl B CTOPOHY, MPOTUBOIIO-
JIO’KHYIO PACTYIIEMY CEPIIMKY B MOJOKEHUH 2 U HATOMUHAIOT OYKBY «C».

3areM cepnuk ocBelmeHHON JIyHbl mcye3aer, 1 OHa BO3BpAIaeTcs B I0-
JoXeHue /, TO €CTh B MOMEHT, KOT/Ia OHA TepsIeTCs Ha IPKOM THEBHOM HeOe.

Oovsacnenue. To, 4TO Mbl Ha3bIBa€M JIYHHBIM CBETOM, Ha CaMOM Jielie
COJIHEUHBI CBET, OTPAKCHHBIM CEpOW CKAJIUCTOM JYHHOW MOBEPXHOCTHIO (B
HamieM ciaydae Qoibroi). Jlyna asuxercs Bmecte ¢ 3emiielt Bokpyr ConHua u
ocgemaercs ComnueM. [lo mepe aBukeHust JIyHbl Mbl BUAUM TO OOJIBIIIYIO, TO
MEHBIIYI0 YaCTh OCBEIICHHOW ITOBEPXHOCTU JIyHBI, TO ecTh IojoxeHue JIyHbl

S

Pwuc. 22.4. 3tanbl npoBeaeHns akcnepMMmeHTa
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10 OTHOIIEHHIO K 3emiie Bce BpeMs MeHsercs. JlyHa npoxoauT cBou ¢asbl pe-
TYJSIPHO KaXXIbIA MECSI, MPU 3TOM MEHSAETCS BEIMYMHA BUIUMON HAMU OCBe-
HIeHHOM ee moBepxHOCTH. Da3bl JIyHBI, — 3TO paKkypcChl, MOJ KOTOPHIMU MbI BU-
JIUM ¢ 3eMJIM OCBEIICHHYIO YacTh JIyHBbI.

oL /”b _2)
© i &

%

O'®—
6 Q Y6biBaHue 67

7

{

Puc. 22.5. PesynbTaThl 3KCNepuMeHTa

@a3bl JIyHBI HAUMHAKOTCS C HOBO-
ayHust (nmosioxkeHue /) — cMm. puc. 22.5.
B 510 BpemMs oHa coBceM HE BUJIHA C
3emun. CnycTsi 1Ba JHSA TOSIBJISIETCS U

MPOJOJDKAET PACTU Y3KHW SIPKUM CepIl ' P C
«MOJIOAOW» Jlynsl (monoxxeHue TNyHa pactywas TNyHa crapas
2). CmycTtss ceMb CYTOK CTaHOBUTCs (yBenuuusawowasics)  (yMeHwatowascs)
BHJIHA IIpaBas IOJIOBHHA JIYHHOI'O JHMCKa Puc. 22.6. Mpaeuro pacnoaHasaHus a3 JlyHbi

(monosxenue 3) — HacTymnaeT (paza mep-

BoM yerBepTu. Korga mbl BUiuM JIyHY MOJIHOCTBIO, 3TO IOJOXKEHUE J, KOTOPOE
Ha3bIBAETCS MOJIHOIYHHUEM. B 3TO BpeMs COIHEYHBIE JIy4YH NOJIHOCTBIO OCBEIa-
I0T BCe JIyHHOE nostyiapue. Jlanee HaunHaetr yoObiBaHue sspkocTu JIyHBI (110J10-
KEHUEe 6) U B MOJOKEHUH 7 HACTYIMAET TPEThs (WM MOCHIeqHss1) yeTBepTh. Oc-
BEILIEHHON OCTaeTcsl JieBasi 4acTh JYHHOro Aucka. 3areMm JlyHa emie OoJblie
yYMEHBIIAETCS («CTapeeT») U MOSBISAETCS KPACUBBIA poratrblii Mecsl (IOJoxkKe-
Hue 8). 3atem U3 noJis 3peHust JIyHa nponajgaet NoJHOCThIO — MEPEXOUT B (pa3y
HOBOJIYHUS1, BECh LIUKJI TIOBTOPSIETCSI.

Jlna ceedenua. Cnenyer 3amMeTuTh, yTo JlyHa BuIHA HA HEOE HE TOJIBKO
HOYbIO, HO U IHEM (BEpHEE, B CBETJIOE BpeMsl CYTOK). M 3TO HE Kakoe-TO peliKoe
ACTPOHOMHUYECKOE SIBJICHUE, a TAK IPOUCXOJUT BCETO HECKOJIBKO JHEH Ka) bl
Mmecsau. JHem JIyHy TpyJHee 3aMETUTh — BO-IIEPBBIX, THEM OHA HE Takas spKas,
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BO-BTOPBIX, Yallle BCETO BUJIHA Y3KUM CEPIMKOM, W, B-TPEThUX, OOBIYHO BHIHA
0JM3KO K Bocxoy wiH 3axoay ColHIla, KOT1a JIF0IU PEIKO CMOTPAT Ha HE0O.

B HoBONyHME U B apyrue ¢asbl (kpome
MOJTHOJIYHHUS), €CJIM XOPOILIEHBKO BCMOT-

PacTtywas JlyHa

PETECA Ha SAPKHC YaCTH .HYHBI, TO MOKHO HN 1) 2) ) 21 g 6)
pasrisiaCTb U OCTAJIbHBIC €€ €/IBa 3aMCTHBIC

YacTH, XOTSI OHU U BBITTISIISIT OUCHb TEMHBI- ? 8’ F 1.0 ?1 g g ®
MH. Meps..u. |-| n

Y6biBatowas JlyHa
Ecth 01HO U3 mpaBwui, KOTOpOE MOMO- 66666 ¢ G
raeT pazo0paTbes, Kakyio ke JIyHy Mbl Bi-  [DyAbraibraiby- Sy Py

JIUM — YMEHBIIAIOUTYI0Cs (YOBIBAIOIIYIO) WU « ( ( ( ¢ I‘Iocn Y.
yBenuuuBarolyrocs (pactyiyio). Hamo mpo- BRI YR Rvier-Aall
CTO IIOCMOTPETH HAa MecAl. Ecii oH moxox
Ha OykBy «C» — 310 JlyHa «cTapash» u cKopo
OHa COBCEM MCUE3HET C Heba, OyJeT HOBOJIIyHHE. A €CIH MPU COCTUHEHUH pO-
KEK Mecsia BooOpakaeMol JIMHUEH Mbl mojydaem OykBy «P», To 3To Oyner
Jlyna «pactymas», u Je0 UAET K MOJTHOIY-
HUIO — puc. 22.6.

OT 0AHOTO HOBOJYHHS A0 CIIEAYIOIIe-
ro OpoxoauT okoisio 29,5 (tounee 29,530588
CpPEIHUX COJIHEYHBIX cyTOK). Ha puc. 22.7
nokasansl Qororpadun ¢a3 JlyHsl, B mocie-
JIOBaTeNIbHOCTU, HaunHasi ¢ HoBostyHust (HJI).
[TonHbI UK JTyHHBIX (a3 3aHUMAET, Kak
TOBOPSAT aCTPOHOMBI, CUHOJIMYECKHI MECHL.
Ha anumanuu (puc. 22.8) monHbiii nuki $as
JIyHBI 3aHUMAaET BpEMsI OKOJIO CEKYH/IBI.

VY nnaneTr ToXke ecTh ¢a3pl. ACTPOHO-

bl, paccMarpuBas Mepkypuii u Benepy B

TEJECKOI, HAOMI0Janu HUX B BUAE POTAThIX
mecsiueB. Korna 3emmto gororpadupoBain u3 KOCMOCa, TO YaCTO KOCMUYECKHE
anmnaparbl NepeJaBaii KOCMUYECKUE CHUMKHU, HA KOTOPBIX Hallla TUIAHETA TOXKE
BBITJISIAUT, 0100HO JIyHe.

®a3pl Benepsl MeHsAIOTCS B pe3yibTaTe ee BpaieHus Bokpyr CosHia
BHYTpPH 36MHOU OpOUTHI, JaBass BOBMOXKHOCTh HAOJIIOJATENIO C TEJIECKONIOM BU-
JIE€Th MOCJIEIOBATEIbHYIO CMEHY OCBEILICHHUS], OX0XKYI0 Ha cMeHy (a3 JIynsl. Ha
puc. 22.9 nns cpaBHeHus ¢ gazamu JIyHbl nokazanbl ¢a3bl 11aHeTsl Benepa B
TE€YEHUE OJTHOTO TOJa.

Puc. 22.7. Bce dasbl JlyHbl

Pwuc. 22.8. MonHein umkn das JlyHbl
(aHnmauus)
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[lomHBIM UK OT «HO-
BO» BeHepwsl uyepe3 «rmoJi-
HYIO» W OIATH JI0 «HOBON»
anutest 584 nmHs. OTo Bpewms,
HeoOxoaumoe Benepe, 4ToOb1
0o0orHaTh 3eMJII0 Ha OJUH
obopot. Ilpu 3TOM HabIIO-
JaeMbId  YIJIOBOM  pasMep
IUIaHETHI UBMCEHIETCI BMECTE Puc. 22.9. MNocnepoBatenbHOCTL CMeHbl cha3 BeHepbl B Te4eHue
¢ dasoii, u paseH oT 9,9" yr- rona
JIOBBIX CEKYHJ B MIOJHOM (aze 70 68" yriaoBeIX CEKyH[ B HUKHEM COCIUHEHUU.

Bonpocu.

1. IIpouyTuTe AETCKYIO 3arajKy:
YKpaluan HOYHYH CUHb
CepebpucThit anenbCuH.
[Be Hegenu nponeTenu,
AnenbcrHa Mbl He enu,

Ho octanack B Hebe Tonbko
AnenbcrHoBas JorbKa.

3arajka KpacuBas U OTBET Cpa3y K€ HANpPAIIMBAETCs, YTO 3TO 3arajka o
Jlyne u ee daze. Ho B TeKCT 3arajiku 3akpaiach acTpoHOMH4YecKas omnoka. Ka-
Kas xe?

«CepeOpucThlii anenbcuH» — 370 JIyHa B (ha3ze MOTHOIYHHUS. «ATCIbCHHOBAS JOJIbKa» —
aTo ¢aza JIyHsl B mocneaneit yerBeptr. Yepes nBe Henenu ot JIyHbI (aneabcuHa) He OCTaHET-
CA OaXKXE JOJIbKU — HACTYIIUT HOBOJIYHHUC. B 3araake I0JIKHa 6I)ITI) CTpOYKa «CGMI) JCHCYKOB
MMPOJICTEIN» — BOT TOT' d (1)21321 CMCHUTCS HaA MMOCJICAHIOO Y€TBCPTh.

2. lonycTtuM, Bbl 3a0bUTM NpaBuiio pacno3HaBanus (a3 Jlynsl. 1o kakum
MPU3HAKAM €II€ MOXHO OTJINYUTh MOJIOJIONM MECSAIL] OT CTapEIOIIEero?
Pactymuit Mmecs1r 00bIYHO HaOIr01a€TCsl BEUEPOM, @ CTAPEIOLINI — yTpOM.

akcnepumeHT 23. ConHevyHoe 3aTMeHne

@Daxkmpi. 1lma"Hetl W UX

CIlyTHHKHW HAaXOJATCS B IBMOKCHUH U (M 1:320000 | Semns
. 4 cm (12740 km)

He croAT Ha Mecre: JIyHa Bpamaer- fNyna

1cm (348
¢ BOKPYr 3eMiM, a 3emiisl Bpalia- i @
ercss Bokpyr Connma. Iloatomy il -
BpEMsl OT BPEMCHU BO3HUKAIOT Ta- L 120 cm (384400 km) |
KM€ MOMEHTHI, korja JlyHa B cBoeM

Puc. 23.1. Mogenb «3emna—JlyHa» B maclutabe
ABUKCHHUU ITOJJHOCTBIO WJIM YaCTUU- 1:320000

HO 3acionsier Connue. Ilo cytu —
COJIHEYHOE 3aTMEHHUE — 3TO TeHb JIyHBI HAa TOBEPXHOCTU 3EMIIH.
Iens. [lokazaTh, KakKuM 00pa30M MPOUCXOJIAT COTHEUHBIC 3aTMEHUSI.
Oobopyoosanue u mamepuanvi. @onaps. Ilnanka AIMHON HEMHOTUM
oombire 120 cm. [mactunma. J{Ba rBO31s JyiMHOM 3—5 cM.
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Hucmpyxkuusa.
e BHauaje U3roToBbTe MPOCTYIO MOJENb «3emisi—JIyHa» B macmirabde

1:320000. B 3aroToBieHHyIO IJIAHKY BOEHTE MO KOHILIAM JIBAa I'BO3-
151, TaK, 4TOOBI paccTossHUE MKy HuMHU 0110 120 cm. U3 mmactu-
JIMHA CKaTalTe ABa mapuka, nuamerpamu 1 u 4 cMm (MEHbIIUH 11a-
puk 6yner obo3nauars Jlyny, 6onbmuii mapuk — 3emiro). [Ipukpe-
MUATE MIAPUKU Ha NUISIIKA TBo3/eH (puc. 23.1). Ha pucynke B cko0-
Kax yKa3aHbl peasibHble JUaMeTphl HEOECHBIX TEN U CpeAHee pac-
CTOSIHUE MEXTy HUMHU.

Pacnonoxure goHapp U Monenb, Tak, YTOObl MaJCHbKUN IIAPUK
(«Jlyna») Haxomwicst MexXIy OoJbIIUM IapukoM («3emiisi») u Go-

HapeM («ComHIe).
e Briounte QoHaps
U, TIEpeABUTasT €ro
WA MOJECNb «3€M-
ns—Jlynay», mobei-
TECh TOTO, YTOOBI

=

3emna

/ Nyxa L e
e o ekl

=

e

Puc. 23.2. MogennpoBaHme COMHEYHOro 3aTMEHNS

TCHb OT MAJICHBKOI'O MIdpHKa IIajJalla Ha OOIBIIION IIapuKk (_pI/IC.

23.2).

Pe3ynomamer. Ha mapuke, MoaenupyromeM 3eMI0, BUIHA pacIUIbIBYa-
Tas TeHb (B LIEHTpe OoJiee TeMHAas1, 4eM 1o Kpasm). B mporiecce HaCTpoHKH MO-
Jienu ObLIO BUJTHO, KaK TEHb MAJCHBKOTO IIapUKa MEPEMEIIaeTCs 0 OBEPXHO-

CTU OOJIBIIIOTO.

Oovacnenue. COTHEUHOE 3aTMEHHE BCEr/a CIy4aeTcs B HOBOJYHHE. B
sT0 BpeMs JlyHa Ha 3emiie He BHUIHA, IOTOMY 4YTO Ta cTOpoHa JIyHBI, KOTOpas
oOpaieHa k 3emie, He ocBemleHa ComHueM (puc. 23.3). U3-3a aToro 3eMHOMY
HaOJIIOAATeNI0 KaXKeTcsl, YTo BO BpeMs 3aTMeHus COJIHIIE 3aKphIBAET YEPHOE

MSTHO, HEM3BECTHO OTKY/J1a B3SIBILIEECH.
Ha nmosepxHocTn 3emiu T€Hb OT
JIlyHBI cocCTaBisieT B JIHAMETPE OKOJIO
200 kM, 9TO, €CTECTBEHHO, BO MHOI'O
pa3 MeHblle auamerpa 3emid. [loato-
My COJIHEYHOE€ 3aTMEHHME MOKHO Ha-
OJIr01aTh OJTHOBPEMEHHO TOJIBKO B Y3-
KOU I10JI0CE Ha IIyTH JIYHHOU TE€HH.
ConHedHoe 3aTMEHUE BO3MOYKHO
MOTOMY, YTO Ha HeOeCHOU cdepe as
HaOmoarens ¢ 3emiu auaMeTpsl Jly-
Hel ¥ CoJHIIA MOYTH COBMAJAIOT, He-
cMOTps Ha To, yto auamerp CoiHia

ConHue

noJiHoro
3aTMEeHUA

Puc. 23.3. O6bACHEHNE NPUYMHBI CONTHEYHbIX 3aTMe-
HUR

noutd B 400 pa3 npeseimaer auamerp JIyHbl. DTO NMPOUCXOAUT MOTOMY, YTO
Counnue nmpumepHo B 400 pa3 ganeiie ot 3emin, uem Jlyna.
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/Jlna ceedenusn. Tenb, koTopyro JlyHa orOpackiBaeT B CTOPOHY 3€MJIH, BbI-
TIBSIIUT KaK cXonsmuics Konyc. OCTpHe 3TOT0 KOHYyCa HAXOAUTCS YyTh JAJIbIIE
Halled IUTAHETHI, TO3TOMY, KOrJa TEHb MOMAJAaeT Ha MOBEPXHOCTh 3€MIIM, OHA
MIPEACTABISIET CO0OM HE TOUKY, a CpaBHUTENBLHO HebobIioe (150—270 kM B 1mo-
nepeyHuke) uepHoe msatHo. Benen 3a JlyHOU 3TO MATHO MepeMelaeTcs Mo mo-
BEPXHOCTH HAIlIEH TUTAHETHI CO CKOPOCTHIO OKOJIO OHOTO KUJIOMETPA B CEKYH/TY.

Ha puc. 24.4 noka3aH Buja Ha
COJIHEUHOE 3aTMEHHE C OpPOUTHI KOC-
Mudeckor cranmmu. Ha one 3eMHBIX
00J1aKOB XOpOIIO BUAHA TeHb JIyHBI.
B or1oii obmactu 3emHON HaOIrO1A-
TEeJIb MOKET JI000BAThCS 3aTMEHHUEM.

bnunxariiiee 1ojgHOE COJIHEUHOE
3aTMEHHE, BO BpEMSI KOTOPOTO CBETH-
7o O6yner Ha Bce 100% 3akpwito Jly-
HOM, mpomsoimer 12  aBrycra
2026 roma. 3aTMeHHWE HAYHETCS Ha

o Puc. 23.4. Bug Ha konbLeobpa3Hoe COofHeYHoe
CCBCPO-BOCTOKC IIOJIYOCTPOBA Tait- 3aTMeHwe ¢ opbUTbI KOCMUYECKOI CTaHLMM
MBIp, 3aT€M I0JI0Ca TeHU IpouaeT yepe3 CeBepHbI JIeqoBUTHIN OKEaH Hexale-
ko oT CesepHoro [lomoca, octpoB ['pennanaus, 3arem nepeceuer Mcnmanauio u
BOWJIET Ha TeppuTopuio Mcnanum.

BcenencrtBue  »mmmmnTHYecKOM
opobutsl JlyHbl B MOMEHTHI, OJyaro-
NPUSATHBIC JJI HACTYIUUICHUS 3aTMe-
HHUM, BUJAUMBIN JIYHHBIM JTUCK MOYKET
OBITh HEMHOTO MEHBIIIE COJTHEYHOTO.
B sTOM cnydae mpoHCXOOUT KOJIbIle-
oOpa3Hoe 3aTMEHHUE: BOKPYT TEMHOTO
nvcka JIyHbl BUHO CHSIIOIIEE KOJIBIO
noBepxHocTH CoJiHIIA, YTO MBI U BH-
UM Ha puc. 23.4 u 23.5.

CBeneHusa O COJHEYHBIX 3a-

Puc. 23.5. CBeeHust o conHeyHbix 3aTtmeHnsax XXI Beka
T™MeHUsIX X XI BeKa MpeIcTaBICHbI 1O (web-cTpaHmua)

ccbuike Ha puc. 23.5. B nmepuona ¢ 2001 no 2100 rox Ha 3emie npousoiaer 224

COJIHEUHBIX 3aTMEHUS,
Bonpocut.
1. 3amedeHo, 4To 3a MTHOBEHHE 10 TOro, Kak COHIIE MOJTHOCTBIO CKPOETCS
BO BpEMsI MOJIHOTO COJTHEUYHOI'O 3aTMEHMUS, SIPKHE MATHA COJTHEYHOI'O CBETA BCIIbI-
XHMBaIOT OKOJIO Kpas JIyHbI. UTo 3T0 32 siBIEHUE, KaK €ro OObICHUTH — puUC. 23.67?
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OT10T 3 (DEeKT, N3BECTHBINA KaK YeTKH belnu, Ha3BaH B
yecth @pencuca beinmn, KOTOpbIil EpBBIM 00paTHII BHUMA-
HUE Ha 3TO aBjieHUEe B 1836 roay. Korma conHednsiil quck
MOYTH TIOJHOCTBIO CKPBIT JYHHBIM, HO BCE K€ COJHEYHBIN
JIMCK TIPOTJISBIBACTCS MEK/y JTYHHBIMU TOpaMH WJIH YTITyO-
JIGHUSIMU B IICHTPaX JIYHHBIX KpaTepOB, OKA3aBIIUXCS HA TOT
MOMEHT Ha Kparo JIyHHOro jaucka. Korma 1oMUHHUpYET OHO
SpKOE TATHO, sIBIICHUE Ha3biBaeTCs d(HPexToM OpHITHaHTO-
BOTO KOIbIIA. Pwuc. 23.6. Bug Ha conHeyHoe

Ha Buaeo (puc. 23.7) npuBeneHa BHACO3AMUCH IMOJI- 3aTMEHMe — N0 KPasiM MyHHOTO
Horo conHeunoro 3arMenus 1.08.2008 r. ¢ teneckona HoBo-  Aucka npornsaasiBatoT apkue nsATHa
CHOUPCKOTO TOCYIapCTBEHHOI'O YHHBEPCHUTE-
ta. [loaHas IIUTENBHOCTh 3aTMEHHSI — OKOJIO
2 4acoB, MO3TOMY HayajbHas U KOHCUHas a-
3l 3aTMEHUS JUIsI HATJISHOCTH 3HAYUTEIHLHO
yckopensl (B 200 pa3), moiHas ¢asza 3aTMEHUS
YCKOpEHa B 5 pa3, U TOJIbKO MOMEHTHI BX0J1a B
MOJIHYI0 a3y M BbIXOJa U3 HEE IMOKAa3aHBI C
OPUTMHAJILHON CKOPOCThIO. B 3TH MOMEHTHI
Ha 3alMUCsAX MOXKHO pasrIsiACTh «4eTku ben-
J» U «OPUIUTMAHTOBOE KOJIBIIOY.

2. HpeI[CTaBBTe THIIOTCTUYCCKYIO Puc. 23.7. MNonHoe conHeyHoe 3aTMeHne
cutyanuio, uyro Jlyna Gyaer mocreneH- 1.08.2008 1. (Buaeo 2 muk 16 c)

HO OTHANATHCS OT 3eMin. Kak 3To OTpa3uThCsl HA COJIHEUHBIX 3aTMEHUSX ?

C ynanenueMm JlyHbsl OoT 3emuid, €€ BUAMMBIM yrjOoBOM pa3Mep OyIeT CTAaHOBUTHCA
MEHBIIIE, a MOJHbIE COJTHEUHbIE 3aTMEHUS OYIyT MPOUCXOIUTHh BCE peXke U KOJIbIIEOOpa3HbIe
Bce yamle. K cokaneHuio, MojiHble COJTHEUHbIE 3aTMEHMs Oy1yT HEYMOJIHUMO HJTH K CBOEMY
ucuesHoBeHuo. Korma cpennuii paauyc 1yHHOM opOuTHI Bo3pacTeT Ha 23410 kM, BUAMMBIN
pa3Mep JYHHOTO AMCKa OyJeT y»Ke CIMIIKOM MaJl, YTOObI MOJHOCTHIO 3aKpbITh CONHIIE 1axe
korga Jlyna Haxomutcs B Onmmkalmmx K 3emie TOYKaX CBOCH SITMNTUYECKOH OpOUTHI.
C 3TOr0 MOMEHTA IOJIHBIE COJIHEYHBIE 3aTMEHUS Ha 3eMJI€ CTaHyT HEBO3MOKHBI.

MonHoe CONHEeYHoe 3aTMeHWes 82008 r.

akecnepumeHT 24. JlyHHoe 3aTMeHue

@akmur. CoHEUHBIE U JTyHHBIE 3aTMEHUS HA 3eMile — MOUCTHHE YHUKaJIb-
HbIE siBJICHUs1. JIyHHBIE 3aTMEHHS IPOUCXOAAT 3HAYUTEIBHO Yallle COTHEUHBIX.

Iens. Tloka3zaTh, KakuM 00pa30M MPOUCXOAT JIyHHbIE 3aTMEHHUSL.

Obopyoosanue u mamepuanwl. Vicnons3yiite 000pyn0OBaHUE MpPEIbITY-
miero ’xkcnepuMenTa Ne 23 «CoiHeUHOE 3aTMEHUEY.

Hncempykuyua.

e VYcra"oBute Mojaenb «3emisi—JIyHa» Ha cTONe Tak, YTOOBI IMIApPHK, 000-
3Hauvarmmii 3eMito, ObLT HarnpaiieH B ctopony CounHia (hoHaps).
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e [lepememarire
JIyHy BHYTpHU Te-

HU (TIOBOpaurBa- %:}Mn :eHb —
HUEM MOACIN s & — m—— J;"
wiu GoHaps), Ko- '
TOpYIO 6YI[€T OT- Puc. 24.1. MoaenuposaHue nyHHOro 3aTMeHus

OpaceiBath 3emits (puc. 24.1).

Pesynomamur. Tax kak 3emns Oosbme Jly-
HBI, TO BOCIIPOU3BECTH JIyHHOE 3aTMEHHUE OyeT He-
CJIO)KHO: OHO OyZeT HaOIIoaThCs BCAKUI pas, KO-
rr1a TeHb 3emiid OyJeT HOKpbIBaTh HMOBEPXHOCTh
JIyHBI.

Ob6vacnenue. OueBUAHO, UYTO 3eMJIsI Haxo-
nutcst mexay ConHuem u JIlyHol Ha OJTHOM JIMHUH,
TakUM 00pa3oM, JJyHHOE 3aTMEHHE HaOII0aeTcs B
nosHonyHue. OgHako, cieayer 3aMeTHTh, YTO Ta-
KO€ COOBITHE MPOUCXOJUT JATIEKO HE B KAKIOE
MOJIHOJTYHUE.

JIlyHHBIM 3aTMEHHEM Ha3BIBAIOT TaKOE ac-
TPOHOMHUYECKOE sIBIEHHE, Korna JlyHa BXOAWT B
KOHYC TeHH, oTOpacbiBaeMoi 3emuieil. CyiuecTBy-
I0T pa3Hble BapUaHThl JIYHHOTO 3aTMEHUS: KOraa
TE€Hb MOJHOCTBK HakpbiBaeT JIyHy — 3TO IOJIHOE
JYHHOE 3aTMEHME, a Korjaa JlyHa 3aTeMHEHa JIMIIb
YaCTHUYHO — YaCTHOE JyHHOe 3aTMeHue. Korna Jly-
Ha CKpBIBAETCS B IOJIYTEHU 3E€MIIH,
3aTMEHUE OyIeT MOJIyTEeHEBbIM — Ta-
KO€ 3aTMEHHME HEBUAUMO HEBOOPY-
*EeHHbIM TyazoM (puc. 24.2). Ilpu
TOM SIPKOCTh JTYHHOT'O JUCKa MOKET
HE3HAUUTEJIbHO YMEHBIIUTHCA, YTO,
KaK MpaBHJIO, HE 3aMETHO 0Oe3 HcC-
MOJIb30BaHUSl CIEUUATBHBIX MPUOO-
poB. JIyHa B MOJyT€HEBOM 3aTMEHHUHU
MOKET TPOWUTU PAIOM C O00JaCThIO
TEHHU, TOTJ1a C OAHOrO Kpas JTyHHOIO

Puc. 24.2. O6bACHeHNe NPUYMHBI
NYHHbIX 3aTMEHNI

JIHUCKA MOXKET OBITHb 3aMETHO HEKOTO- Puc. 24.3. KomnbloTepHas Moaenb NYHHOro 3aTtMeHus

poOcC 3aTCMHCHHC.

(aHnmauus)

Ha puc. 24.3 npeacraBieHa KOMIbIOTEPHAs] MOJIENb JIYHHOTO 3aTMEHUS B
CeBepHOM TOJNIyLIApUU TpPU TPOXOxKAeHUU JIyHBI uUepe3 3eMHYI0 MOJIyTEHb

27 nrona 2018 rona.
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Jna ceedenun. CpenHsisi NEPUOIUYHOCT 3aTMEHUN Uil OJHOTO Hace-
JIEHHOTO MYHKTA: OJTHO 3aTMEHNE B 2—4 ro/a, a MaKCUMaJbHOE KOJMYECTBO HUX B
roJly MOXET JOCTUTaTh TPEX.

Bonpocu.

1. MosxHo 51 HabMo1aTh Kakue Obl TO HU OBLJIO 3aTMEHHS C 3€MHBIX I10-

JIFOCOB?
MosxHOo HaOIIOIaTh U COTHEYHBIE, M IYHHBIC 3aTMECHHSI, KOHEYHO, PEKE, UeM B APYTUX
MeECTax Ha 3eMIie.

2. Yxe B APCBHOCTH ACTPOHOMBI 3HAJIM, YTO COJIHCUHBIC M JIYHHBIC 3a-
TMCHHS ITOBTOPAIOTCA B OIIPCACIICHHOM IMOPAAKE, U, CJIICJ0BATCIbHO, MOTJIKX CO-
CTaBJIATh «PaCIIMCaHHI» 3aTMEHUM U MNpCACKa3bIBaTh UX, OJHAKO OHM HHUKOIr'Jda

HE OCMEJIMBAIUCH PydYaThCs, YTO UX Tpencka3anus coymayrcs. [loaemy?

[ToTomy 4ro, 3Has, KOT/a MPOU30MAET TO WM MHOE 3aTMEHHE, OHH HE 3HAJM, TJE €ro
MOXHO OyzieT HabmoAaTh. B COBpeMEHHBIX YCIIOBUSAX BpeMs U MecTo 3aTMeHHst COJHIa yueHbIe
pacCUMTHIBAIOT Ha MHOTO JIeT Briepen. Haydnbie skcreuimy 3a01aroBpeMEHHO BBIERKAIOT Ha
MecTo ouepeiHoro 3atMeHus ComHIla, YTOO0bI YIITyOUTh CBOM 3HAHHSI O €r0 CTPOSHHH.

3. Ilouemy ayHHOE 3aTMEHHME TOPA3I0 MPOJOKUTEIBHEE COTHEYHOTO?

3emutst, kak u JlyHa, Takke 0TOpachiBaeT T€Hb B CTOPOHY, MPOTUBOMOJIOKHYIO COJTH-
ny. Jluamerp 3Toil TeHU B TPHU pa3za MPEBOCXOUT JAUAMETP HAIIETO CIIYTHUKA. B T€ MOMEHTHI,
koraa Jlyna monanmaer B 00:1acTh 3TOM TEHH, HACTYIAET JIyHHOE 3aTMEHHE.

4. HOquy .HYHa B MOMCHT IIOJIHOI'O 3aTMCHHA OKPAIIUMBACTCA B TCMHO-
KpPaCHBIN CBET?

OTO SIBICHUE CBA3aHO C TeM, uTo JIyHa 1a)xe B MOMEHT 3aTMEHHS IPOIOJDKAET OCBE-
IIaThCS COJTHEYHBIMU JIy4aMH, KOTOPBIC MTPOXOAST 10 KacaTelbHOH Yepe3 3eMHYyr0 arMocde-
py. U3BecTHO, uTO atMocdepa 3emin HauOoJee Mpo3pavyHa JJis JIydel KpacHO-OpaH>KEeBOTO
CHEKTpa.

dkcnepumeHT 25. OpbutanbHble KpuBble

@Daxkmur. N3 3ax0H0B Keruiepa cienyer, 4To mojx A€UCTBUEM CUJI TATOTE-
HUS OJJHO HEOECHOE TeJI0 JBUXKETCS B IMOJI€ TATOTEHUS APYTroro HeOECHOro Tela
[0 OJHOMY M3 KOHMUYECKHX CEUEHUN — DIUIMICY, OKPY>KHOCTH, Mapadoiie Wiu
runepoose.

Ilenw. ITonnyunTh BO3MOKHBIE OPOUTHI IBUKEHHSI HEOECHBIX TEJI.

Obopyoosanue u mamepuanvt. Inexkrpuueckuit (onapuk. JlazepHas
yka3ka. Kycok MArkod MeIHOW WM alfOMUHMEBOW MPOBOJIOKK. Mertaunue-
CKMII HAaKOHEYHHUK OT IIyCTOr'O CTEP>KHS IAapUKOBOW pyuku. CkoTd. benbiii dk-
pan. Kapannam.

Hncempykuyusa.

e [locBerure snexTprueckuM (HOHAPUKOM Ha SKPaH (YUCTHIN JUCT Oymarm)
MOJI Pa3HBIMHU yTIaMU W TIpoHAOIIoaiTe (popmy sSipKoro msTHa OT ped-
nektopa (ponapuka (puc. 25.1).

76



e 3aroToBJIEHHBIM KYCKOM MPOBOJIOKH CO-
€AMHUTE JIA3EPHYI0 YKa3Ky U HaKOHEd-
HUK CTEpKHS OT IIAPUKOBOM pPYUKHU
(puc. 25.2). HakoHeYHHUK pydYKd PacHolio-
’KUTE HAIPOTUB JIa3epa, OCTPUEM KOHyca
HaBCTpeuy BBIXOAsAIIEeMy Iydy. Paccros-
HUE MEXy HAKOHEUHUKOM U JIMH30H Jia-
3epa JI0JDKHO OBITh OKoJI0 10—15 mMm. Ha-
KOHEUHHK HYXKHO 00s3aTelnbHO BBIOpATh
OnecTAnMi (XpOMUPOBAaHHBIA) M 3aKaHYH-
BAIOIIUICS TIPABUIILHBIM KOHYCOM C TJIQIKON
3epKaTbHOM MOBEPXHOCThIO 0O€3 HEpOBHO-
CTel, IapanuH u 60po3 OT 00padOTKH.

e 3apukcUpyilTe KHONKY JIa3epHOW YKa3KH
CKOTYEM M HAIPaBbTE OTPAKEHHBIEC JTy4H
OT OJIeCTsIel KOHUYECKOW MOBEPXHOCTU
Ha 3KpaH.

e MeHss yroj majeHUs JIydel Jsazepa Ha
JKpatl, TOJIyHHTC PASHBIC THIILT KPHBBIX, Puc. 25.2. C6opka aKcrnepuMeHTansHom
KaXIYI0 U3 HUX 00BEIUTE KapaHAallIoM. YCTAHOBKY
Pesynomameur. 1lpu pazmemienun ¢oHa-

pHKa HaIlpOTHUB SKpaHa MoJlydaeM KpyT, IpH HakJIoHE GoHapuka — smumnc. Oc-
Bellas JIMCT 0esoil Oymaru, BKIFOUEHHBIM B TEMHOTE NMPUOOPOM, U3TOTOBJIECH-
HBIM Ha OCHOBE J1a3epa, HaOII0Ja0T IPKUE U YETKUE KPUBBIC.

Oovsacnenue. CBET OT TOYEYHOTO HCTOYHUKA pac-
npocTpaHsiercss o KoHnycy. Eciu cBer doHapuka Hampas-
JIEH TEPIEHIUKYJISIPHO SKpaHy (OCh KOHYCa MEPIEHANKY-
JSpHA CEKYIIeH IIJIOCKOCTH), MATHO MMeeT (popMy Kpyra.
[Tpu HEOONBIIIOM OTKIIOHEHUHU (DOHAPS OT BEPTUKAIH KPYT
CBETAa BBITATUBAECTCS, MNpHOOpEeTas OBaJbHbIE OYEPTAHUS
(cm. puc. 25.1). Takoe koHnyeckoe ceyenue (puc. 25.3; a)
Ha3bIBAETCSI SJUTUIICOM.

JlanpHEWIINA HAKJIIOH NPUBOAUT K YBEIUYEHHUIO JIJIN-
HBI AJUIMIICA, KOTOPBIM B OMpeeICHHBIII MOMEHT MepecTacT
OBITh 3aMKHYTBIM. DTO KOHUYECKOE ceueHue (puc. 3; 6) Ha-
3BIBACTCS MapadoJIon.

Hakomner, enie CKJIOHUB OChb OCBETUTES, MOJIy4YaeM CBETOBOE MATHO, OT-
paHWYEHHOE KOHWYECKHMM CCEUYCHHEM, Ha3bIBaeMbIM TuIlepOoion (puc. 3; 8),
UMEIOIIIEH B OTJIMYKE OT MapaloJibl BTOPYIO BETBh, CAMMETPUYHYIO TTEPBOM.

Pazymeercs, 4To ceueHue, NMEPIECHANKYISIPHOE OCH KOHYCa JAacT OKPYXK-
HOCTb.

s ceedenusn. 11nockue KpuBbie, KOTOPBIE MOJYYalOTCS MEPECEUCHUEM
NPSIMOTO KPYTrOBOTO KOHYCa IIJIOCKOCTBIO, B MaTEMAaTHKE Ha3bIBAIOT KOHUYE-

Puc. 25.1. dopma naTHa oT poHapuka

Puc. 25.3. MNMonyyeHne
KOHWUYECKMX CeYeHnn
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CKUMHU cedyeHusiMU. KoHnyeckue ceueHus npeicTaBisieT coO0l reoMeTpruuecKoe
MECTO TOYEK, YJOBJIETBOPSIOIIMX YPABHEHUSIM BTOPOTO MOpsiAKa. TpakTaThl O
KOHUYECKUX CEUEHUsIX, HamucaHHble ApucteeM u EBkimnaom B koHue IV Beka
JI0 Hale 3pbl, ObUIM yTEepSHBI, HO MaTepuajbl U3 HUX BOUUIM B 3HAMEHUTHIE
«Konunueckue ceuenusn» Anossonus [leprckoro, KOTopele COXpaHUIUCH 10 Ha-
IIETO BPEMEHHU.

Konnueckne cedeHusi yacTo BCTPEUAIOTCsl B Mpupojae U TexHuke. Hampu-
Mep, OpOUTHI TUIAHET U CITYTHUKOB, UMEIOT (DOpMY SITHIICOB M OKpYkHOCTeH. [1a-
pabomrueckoe 3epKajo 00JagaeT TeM CBOMCTBOM, YTO BCE MaJarolIve JIydu, Ma-
paJUIeTTbHBIE €T0 OCH, CXOATCS B OJHOM TOUKe ((oKyce). ITO CBOMCTBO UCTIONB3Y-
ercsl B Teleckonax-peduiekTopax. AHTEHHBI PaJapoB, paJUOTEIECKONOB, MPOKEK-
TOPOB U CHEUUATBHBIX MUKPO(OHOB UMEIOT MapadoIuIecKyto popMy.

Bonpocu.

1. Kakas nuHUS NOJYyYUTCS B CEYEHUU KOHYCA, €CIIM CEKyIlas IIOCKOCTb

OyJZeT mapasielibHa OCH KOHYca U MPOXOAUTH Yepe3 €ro BepuInHy?
B CJIydac IMpPOXOKACHHUA INIOCKOCTH YCpPE3 BCPHINHY KOHHUYECKOH IMOBCPXHOCTHU T'U-
nep0oJia BEIPOKIAETCS B JIBE [IEPECEKAIOIIME MTPSIMBIE.

Puc. 25.4. Cekywas ! [
NMOCKOCTb KacaeTcs Puc. 25.5. MpsiMOn 1 HaKNOHHbLIV KOHYC Pwuc. 25.6. BopoHka

NOBEPXHOCTU KOHYCa

2. Kakasi TuHUS MOJy4YUTCSs, €CIU CEKyIllasi IIOCKOCTh OYJIeT TOIbKO Ka-
CaThCsl MOBEPXHOCTU KOHYCA U MPOXOAUTH Y€pPEe3 €ro BEpIIrHY?

[Monyuwutcst nmpsimast muHus (puc. 25.4).

3. Y HaKJIOHHOTO KOHyCa OCh U BbI- .E [=] -
coTa He coBmaaaroT (puc. 25.5). MoxHo
JIM CEKYIIEH TUIOCKOCTBIO B TAKOM KOHYCE
MOJIYYUTh KPUBBIC JIMHUW BTOPOTO TOPS/I-
Ka, KaKk U B IPSIMOM KOHYce?

MoxHo.

4. Ecnu B KOHHYECKYIO BOPOHKY
(puc. 25.6), y KOTOpOH MpeaBAPUTEIIBHO
OB 3aKyMOpPEH CIUB, HAJUTh BOIY, TO Puc. 25.7. Konyc ¢ Bopoit
MOXHO JIM HAKJIOHAS €€ MOoJy4aThb KpH- (a0 50 ¢)

BbI€ BTOPOTO MOpsAaKa?
[Ipy pasnuuHBIX yrilax HaKJIOHA M 3aKPBITOM BEPHEHN YacTH BOPOHKH, BIIOJHE MOKHO
[I0JIy4aTh KPUBBIE BTOPOIO MOPSAAKA, YTO AEMOHCTPUPYETCS B BUIEO CO CIIELMAIBHBIM IIPU-

6opowm (puc. 25.7).
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JKcnepumMeHT 26. NocTpoeHue annunca

Ileny. Hayunthcs mpocTEHITUM CITOCOOOM BBIYEPUYMBATH DJUIHIIC, BIUCAH-
HBII B MIPSIMOYTOJIbHHUK.

Oobopyoosanue u mamepuanw. Kapannam. Tpu OynaBku. Kycok HUTKH.
[IpssMOYTOJIbHBIN JTUCT OyMarw.

Hucmpykuusa.

Hapucyiite Ha nucte Oymaru jr000W NpSAMOYTOJIbHUK (KaK BapHaHT
KOHTYpPOM IPSIMOYT'OJIbBHUKA MOKHO CUMTATh Kpas JINCTA).
[IpsAMOYTOJIBHUK pa3eInTE HA YETHIPE PABHBIE YaCTH, KaK ITOKAa3aHO Ha
puc. 26.1, a.

IIpu momoiu nupKyis

HapauTe, TAE€ Kpyr 3u

(moka3aHHBI Ha pH- 2«./ 2.
CYHKE a) IepeceKaer / Ysen
JUIMHHYIO  CPEIHIOI0 \
JUHAKO. OTH TIepece- 10 1~ /
YeHUSA 0003HaYCHBI
a 6 B

Toukamu | u 2.
BoTkHHUTE B 3TH TOYKH
OynaBKH, a TPEThbIO OYyJaBKY

(3) — B KOHIIE CpenHEl Ju-

HUU — puc. 26.1, 6. |

III0THO OXBaTUTE BCE TPU 1 l
OyJaBKM MPOYHOM HHUTKOM, :
=

Puc. 26.1. lNocnenoBaTenbHOCTb BblYEPUYMBAHUSA SnnMnca

KaK MOKa3aHO Ha PUCYHKE O,
TaKk  4YTOOBl  TOJYYUJIOCH
KOJIbI[0; KOHIIBI HHUTKHU CBS-
KUTE y3JIOM.

Vnanute OynaBky 3 u ouep- Puc. 26.2. BblYepUMBaHME 3nnunca

TUTE KapaHJAIlloOM JJUIHUIIC, (aHnmauws)

KaK MOKa3aHo Ha puc. 26.1, a.

B mporiecce BbUepUMBAHUS AIUTUTICA HUTKA JIOJDKHA OBITH MOCTOSHHO
paBHOMEpHO HaTsAHYyTa (puc. 26.2).

Pezynomamur. HajieeMcsi, 4TO 3IITUIC Y Bac MOJYYUIICS, XOTS €CTh U JIpY-
r've crnocoObl TOCTPOEHUS ITOU (PUTYPBI.

Bonpocu.

1. I'ne B acTpOHOMHH HUCIIONB3YETCS OHATHE JUIUIICA?

HCMCL[KI/Iﬁ ACTPOHOM Horann KCHHCp JOKa3all, 4ToO Op6I/ITBI BCCX IIJIAHCT MPCACTaBJIA-
I0T COOOH BBITSHYTBIE OKPYKHOCTU — 3JUIMIICHL. 1o anmumcam ABMXKYTCS BOKPYT 3eMilH €€

HCKYCCTBEHHBIE CITyTHUKH U €CTECTBEHHbIN cinyTHUK — JlyHa. Konbna Ypana u CatypHa Tak-
e UMEIOT AuunTryeckyto ¢popmy. Mcaak HpioToH nmokaszan, yTo g1000€ Teo B MOJIE TAroTe-
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HUs OyJeT IBUraThCs IO KOHUYECKOMY cedeHHUI0. C TIOHATHEM AIITUIICa B aCTPOHOMUU CBA3a-
HBI U JUTUNTHYECKHUE TraNakTUKU. OHM COCTaBISIOT MpUMeEpHO 25 % OT 00IIero 4yucia rajiak-
THK BBICOKOW cBeTUMOCTU. OpOUTHI OOJIBIIMHCTBA KOMET — CUJIBHO BBITSIHYTHIE AJLTUIICHI.

2. CymuTas MOCTPOEHHBIN BaMH 3JIITUIIC OPOUTOM IIAHETHI, BHIITOJIHUTE ClIe-

AYIOOINUC 3aIaHUA:

YVVVY VYV

Ha nonyuyenHoili opOuTe miaHeTsl Ha MecTe OyiaBku | umm 2 HapucyiTe 00Jb-
HIYI0 TOUKY — ITycTh 3T0 OyneT ComnHie.

0O0603HaYbTe OOJBIITYIO M MAIYIO ITOJTYOCH DJLIUIICA.

TodkamMu OTMETHTE MIEPUTEITHI U a(EITHIA.

O603HaubTe IepUrenuitHoe 1 adenniftHoe pacCTOSHUSI.

[ToncunTaiiTe IKCHEHTPUCUTET OPOUTHI.

KcnepumeHT 27. 'eocTaunoHapHbIN CAYTHUK

@axkmot. 'eocTalnOHApHBIN HC-
KYCCTBEHHBI CIyTHUK 3€MJIM MpEI-
CTaBJIsIeT COOOM KOCMHYECKHH arra-
paT, KOTOpPbIA JABUMXKETCS BOKPYT ILia-
HETHl B BOCTOYHOM HampaBliecHUH (B
TOM K€, B KaKkOM BpalllaeTcs cama
3emuis), 10 KPyroBO# 3KBATOPUAIBHON
opOuTE C MEepUOJIOM OOpalleHUs], PaB-
HBIM TEPUOAY COOCTBEHHOTO Bpallle-
Hus 3emi (puc.27.1).

N3-3a kaxyuiencs HErmoaABUXKHO-
CTH U OOJBILION BBICOTHI 35786 KM, C
KOTOpPOM BHJHA MOYTH TMOJOBUHA TO-
BEPXHOCTH 3€MJIM, Ha IeoCTalMoHap-
HYI0O OpOMTY BBIBOAST CIYTHUKH-
pPETPaHCIATOPHl  JJIsl  TEJEBUJICHUS,
paguo U KOMMYHHKaUd — puc. 27.2.

Iens. [lokazath, kKak oOpazyet-
Csl reocTaliioHapHasi opOUTa HCKYC-
CTBEHHOT'O CITyTHUKA 3€MJIH.

Oobopyoosanue u mamepuaiol.
[[Irmarar wnu  BepeBKa  JJIMHOMU
(2-3 m). Oducusrii ctyn. [TomomHUK.
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Hucmpyxkuusa.

e (CsAnbTe HA MOBOPAYMBAIOLININCS CTYJ U BO3BMHUTE B PYKH OJIMH KOHEIl BE-
PEBKH, BTOPOI KOHEL BEPEBKU ITyCTh BO3bMET MOMOIIIHUK.

e [loMomHMK OTOMAET OT Bac Ha JJIMHY BEPEBKH U HAYHET 10 KPYTy 00XO0-
JUTh TIOBOPAYMBAIONIUNCS CTYJ, TaK YTOOBI BO BPEMS JBIKCHUS BBI
CMOTpeNM JApyr Ha Jpyra

(puc. 27.3). e
; - e A -.&\ ~
Pe3ynomameor. [TomomHnk NS il =2 %
y WK N & .
IBHIKETCS 110 KPYT'y 3HAYMTENBHO ObI- ! [} L2 )
CTpee, Ye€M SKCIEPUMEHTATOp IOBO- ‘il';'\ i
pauuBaeTcsi Ha ctyje. Ilepuon obpa- i s

IMCHUS CTYyJIa (<<3GMJIH>>) PAaBCH IIC-  Puc. 27.3. [leMoHcTpaLus opbuTsl reoctaluyoHapHOro
puoy 06X0/1a TOMOIIIHHKA TI0 KPYTY. cryThka

Oobvacuenue. 1'eoctaniuoHapHas opOuTa — Kpyromas opOuTa, pacmoJio-
JKeHHas HaJ 3kBaTopoM 3emuind (0° MIMPOTHI), HAXOJSCh HA KOTOPOM, UCKYCCT-
BEHHBIN CIIyTHUK OOpaIiaeTcsi BOKPYT IUIAHETHI C YIJIIOBOM CKOPOCThIO, PABHOM
YIJIOBOM CKOPOCTH BpAalIEHUs] 3€MJIM BOKPYT OCH, U MTOCTOSHHO HAXOJUTCSA HAJ
OJIHOW M TOM K€ TOYKOW Ha 3€eMHOM MOBEPXHOCTH. TakuM oOpa3om, €ciid CMOT-
peTh ¢ 3eMiIM Ha T€OCTAIlMOHAPHBIM CHOYTHHUK, Mbl OyJ€M BUJIIETh €TI0 HEMOJ-
BIDKHO BUCSILIMM HAJl HAMU B OJJTHOM M TOM K€ MECTE.

['eocTanmoHapHble CIIyTHHKH PAacHoOJIararoTCs HajJ 3€MJIE Ha BBICOTE
35786 kM. MimeHHO Takas BbICOTa OOECIIEUMBAET CITyTHUKY MEPUO]I OOpaIlleHus,
paBHbIN niepuoay BpamieHus 3emiu. C yBEeJIMYEHHEM BBICOTHI OPOUTHI, HA KOTO-
POl HAXOMUTCS CITYTHUK, YBEIIMYUBACTCS W TIEPHUOJ] €T0 0OpaIlleHus M0 JaHHOM
opoute. [loaTOMY 5TH CIYTHUKH BCE BpeMs HAXOJATCS HaJ OJHON TOYKOM Ha
DKBATOpE.

Mna ceedenusn. B NeiiCTBUTENILHOCTU IIO-
JI0’KEHUE TEOCTAIlMOHAPHOTO CITyTHHKA HA OpOUTe
BCE-TAKW HE SIBJISICTCS HEU3MEHHBIM: OH UCIBITHI-
BAaCT HE3HAYUTEIBHBIN «Apeiid» Mo BO3ACHCTBU-
€M TATOTEHUS! JAPYruX HEOECHBIX TeJl, BbI3BIBAIO-
X U3MeHeHue opouThl. [Ipu 3TOM M3MEHeHue
MOJIOKEHUST OpOUTHI 3a TOJ MOXKET JIOCTHUTATh
0,92.

30HBI B3aUMHOW BUJIMMOCTH 3€MHBIX CTaH-
IIUI Yepe3 CIyTHUKHU Ha T€OCTaIlMOHApHOW OpOu-
T€, pacnoJioKeHHble oA yriioM 120°, mokaszaHsl Puc. 27.4. Cuctema 13 Tpex
Ha puc. 27.4. Cucrema, coCTosIIIas U3 TPEX CHYT- onyrHakos 223%?4‘*25:2; OXBaT MONT
HHUKOB 3TOr0 THUIIA, CIIOCOOHA 00ECICUHUTh OXBaT
IOYTH BCEW 3€MHOM MOBEPXHOCTU. BMmecTe ¢ TeM, CBSA3b 4Yepe3 reocTaluoHap-
HbIE€ CIIYTHUKHM XapaKTepU3yeTcs OOJbIIUMH 3aJepPKKaMH B paclpOCTpaHEHUU
curHana. [Ipu BeicoTe OpOUTHI 0K0JIO 36 THIC. KM M CKOPOCTH CBETA MPUMEPHO
300 000 km/c xox yda «3emMiIsi-CiyTHUK» TpedyeT okoiio 0,12 c.
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['eocranmonapnas opbura siBisieTcs HauboJee MpUBIEKaTeIbHON, BBITO-
HOM /ISl pelIeHUs] MHOTUX HAy4YHbBIX, HAPOJHOXO3SIICTBEHHBIX, BOCHHBIX, HABU-
ralMOHHBIX, KOMMEpPYECKUX W MHBIX 3a1ad. Okoso 80% aKTUBHBIX, PYHKIHO-
HUPYIOIIHUX UCKYCCTBEHHBIX CITYTHUKOB JUCIOIMPYIOTCS HA TAKUX OpOUTaX.

['eocraniionapuyo  opOUTy  cleayer
OTIMYaTh  OT  TEOCUHXPOHHOW  OpOUTHI
(puc. 27.5).

['eocunxponHas opOuta — Takas opOuTa,
JUIE KOTOpOH mepuoj oOpalleHus CITyTHHUKa
paBeH MEpPUOAY OCEBOr0 BpAICHHs] LEHTPAIb-
HOTO Tela, HO €€ IUIOCKOCTh HE COBIIAJAET C

FeocTauywoHapHas opbuTa

MJIOCKOCTBIO IKBATOPA LIEHTPAJILHOTO Tela. PyC. 27.5. OTNYE CRYTHIKOB C
JUIsl NICKYCCTBEHHBIX CIIyTHHKOB 3€MIIH, reOCTaLlMOHaPHgV' ¥ F@OCHHXPOHHOY
opbutamu

BBIIIEIINX U3 CTPOs, CYIIECTBYIOT OPOUTHI
3aXOpPOHEHHUS — OTJACJIBHBIM KJacC OpOHUT, CIEHHAIBHO MpeTHAa3HAYCHHBIN IS
yBOJla HA HUX CITYTHHUKOB, YTOOBI YMEHBIIIUThH BEPOSITHOCTh UX CTOJIKHOBEHUS C
paboTaromuUMH CITyTHUKaAMU U JIJII OCBOOOXKJECHHS MECTa HOBBIM CITyTHHKaM.
OpOuToii 3axopoHeHHs cuuTaeTcs opouta, Ha 200 KM BBIIIE OpOUTHI TeocTa-
[IMOHAPHOTO CITYyTHHUKA.

Bonpocuw.

1. CiyTHUKHM Ha OTHOCHUTEIBHO HEOOJBUIMX BBICO-
Tax UCIBITHIBAIOT TOPMOKEHHE MO CTOPOHBI aTMOCHEPHI.
OnuimTe MEeXaHW3M TOPMOXKEHUSI CIYTHUKA C AJUTUITHU-
4eCcKo opOuTOil.

Ecmu 0p6I/ITa QJUIMIITHYECKAsd, TO PE3YyJIbTAT HeﬁCTBHH CO-
INPOTUBJIEHUS] aTMOoc(hephl OYAeT CleIyroUM: MaKCHUMalbHOE CO-
IMPOTHUBJICHUC I/ICKYCCTBeHHLIﬁ CITYTHUK SemMin 6y,[[CT HUCIIBITHIBATH
B TIepUree, a MUHUMaIbHOE — B arnoree. ConmpoTuBIeHne aTMocde-
PBI ci1a00 MEHSET BBICOTY IICPUTCs, HO YMCHBIIACT BBICOTY aIlOIcd
— B pe3yJbTaTe 3JUIUINTUYHOCTh OPOUTHI YMEHBIIACTCS, U CIYTHUK
Ha4yMHaeT cnyck mo cnupanu. Ha puc. 27.6 moka3aHo CHUKEHHE
CIITyTHHKA B CJIy4dac SJIIMIITHYECKON 0p6I/ITBI.

2. Bo3MOXeH JIM 3allyCK MCKYCCTBEHHOI'O CHYTHHMKA 3eMJId ¢ OpOUTOM,
pOXOosIIel uepe3 0oa moJrroca?

CnytHuk MetOp-A cran nepBbIM MOJISIPHBIM CIIYTHUKOM EBpOIeicKkoro KocMHUeCcKo-
TO arcHTCTBa, NPEAHA3HAYCHHBIM IJI1 MCTCOPOJIOTrHICCKHUX Heﬂeﬁ. Takasa Op6I/ITa IIO3BOJISIET
moJay4aTb 0oJee 4eTKHME CHUMKH BCEH IIJIAHETHI B OTIIMYHUE OT CIIYTHUKOB Meteosat, IIOMCE-
IICHHBIX Ha OYCHBb BBICOKHUEC I'€COCTAlIHOHAPHBIC Op6I/ITBI (HaHOMHI/IM, CBUCAIIHUX» HAJl OIPEaAc-
JICHHOM TOYKOM 3eMHOH HOBCpXHOCTI/I) U CHUMAIOIMIUX JIMIIb IMOJOBHMHY 3€MHOI'O IIapa. I[aH-
HBIC, ITOJYUCHHBIC C TaAKUX CIITYTHHUKOB, IMO3BOJIAIOT IMMPOBOAWTHE MOHUTOPUHI KiIMMaTa M I10-
BBICUTH TOYHOCTH IIPOTrHO3UPOBAHUS ITOTOABI.

A

Puc. 27.6. CHwxeHne
CnyTHUKa B aTtmoccpepe
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okcrnepmmeHT 28. PakeTa

@Dakmut. 1louemy netut ntuna? Kpbuibs 3arpe0aroT BO3IYyX U TOJKAIOT
€ro Hazaj, COOTBETCTBEHHO MNTHUIIA JBIXKETCs Brepen. [loyemy netur camoser
WM IBWXKYTCs adpocanu? I[lotomy, 4yTo y HUX ABUTaTeNb paboOTaeT U BpallaeTt
BO3JIYIIHBIA BUHT. BUHT «Bpe3aeTcs» B BO3/yX, U TSHET ATH allliapaThl BIIEPE/.
Ecnu HeT Bo3ayxa, TO caMoOJIeT HE MOJETUT. SICHO, 4TO B O€3BO3IYIIHOM IpPO-
CTPAHCTBE CAMOJIETHI JIETATh HE MOTYT, JUIsl 3TOr0 HYXHBI pakeTsl. [louemy xe
JIETUT pakera?

Ilens. I1oxa3aTe NPUHLNN IEVCTBUS PAKETHI.

Ooopyoosanue u mamepuant. Bosgymnsiii mapuk. [Ipouynas HUTE niu-
HOI 4—5 M. JIBa HeOombIIMX Koeuka. CKOTY.

Hucmpykyus.

o Cpenaem «PaAKETY».
Jnga  »Toro Hamyute
IIapuK, 3aTe€M B JBYX
MECTax IO MONEpPEeYHU-
Ky CHIEJIaTe JIBE CTSK-
KU U3 CKOTYa (JIUIKOM

Koneukn

CTop()HQI‘/'I K ]_]_[apHKy). Puc. 28.1. YCTpPOWCTBO «pakeTbl»

K ckotuy npukpenute kosedku. OTHOBPEMEHHO Ha MIAPUKE MOKHO
clenaTh HAIIKUCU WIM PUCYHKHA. BMECTO KOJIE€YEK MOXHO B3ATh
TpyOOUKY ISl KOKTEHIIS.

e (CKBO3b KOJICUKH PAKEThI (WJIM MPUKPEIUICHHYIO TPYOOUKY /Ji KOK-
TEWJIs1) MPOMYCTUTE 3arOTOBJIEHHYI0 HUTh WJIM TOHKYIO IPOBOJIOKY
(puc. 28.1).

o Mexnay AByMs CTYNbsIMU (MM TOAXOMASIIIUMH TPEeIMETaMU) HaTSI-
HHUTE HUTb.

e Hapyiite mapuk, npuaep:kuBas NaJbllaMH HAJIyBHOE OTBEPCTHE,
MepeBUHBTE MIAPUK K OJHOMY W3 KOHIIOB HUTH, OCBOOOJIUTE BBI-
X0 BO3/1yXa.

Peszynomamor. Ctpys BO3-
JlyXa BBIPBIBACTCS W3 LIapUKa Ha-
3al, a caMm IapuK («pakeray)
BJIOJIb HUTH JIETEJ BHOEPEX, IMOKa
HE 3aKOHYMWJICS 3amac BO3ayXa
(pHC. 28.2). Puc. 28.2. MNoneT «pakeTbl»

Oobvacuenue.

Ha JIyny moxer nosmerers ToJIbKO pakera. [Ipu cropannu torumsa noiy-
4aeTcsi MHOTO TopsiuMx ra3oB. M3 comyia pakeTbl ra3bl BBIPHIBAIOTCS CUIIBHOU
CTpyeH. 3a pakeToil OT ra30B OCTAETCsl OTHEHHBIN XBOCT. PakeTa oTTankuBaercs
OT BbIOpAChIBaEMbIX T'a30B: OHA cama ceOs ToJsikaeT. st Toro, 4ToObI IBUTATHCS
BIEPEM, HYXKHO OT YETO-TO OTTAIKUBATHCS. Y PAKEThl BCE TO, YTO 3aCTABIISIET €€

.[
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JIETETh BIIEPE], CAMO JIETUT Ha3al. B HameM skcnepruMeHTe pakeTa OTTaJKHUBa-
Jach OT CXKAaTOTO BO3/yXa, KOTOPBIA B T€UEHHWE HEKOTOPOTO BPEMEHH BBIOPACHI-
BAJICS HApyXKy; OT YEro W MPUBOJMIIACH MOJENb PAKEThl B JIBHXKEHUE. BMecTo
BO3]lyXa MOIJIa OBbITh, HAIIPUMEP, BOJIA.

JIna ceedenusn. B 0OCHOBY JEHCTBUS PAKETHBIX JIBUTATEICH MOJOXKEH Tpe-
Tuii 3akoH HeroTona. Uctopudeckast hopMyIupoBKa 3TOTO 3aKOHA TOBOPHT, UTO
J000My JIEHCTBHIO BCETAAa €CTh PaBHOE W MPOTHBOIIOJIOKHOE MPOTHUBOICHCT-
BHE, MPOIIE rOBOpsi — peakuus. [loaToMy U ABUTaTENM Takue Ha3bIBAIOTCS pe-
AKTUBHBIMU.

CKOpOCTh pakeThl TeM OOJbIIe, YeM OOJBIINE CKOPOCTh BBHIOPOIIIEHHOTO
rasa 1 uem Oosbllie ero Macca. PeajgpHast CKOPOCTh pakeThl OyJIeT 3HAYUTEIBHO
MEHbIIIE, MOCKOIbKY BOJIM3U 3€MJIM 3aMETHOE COMPOTHUBIICHHE BO3/yXa M TOII-
JMBO CrOpPAeT HE Cpa3y MOJIHOCTHIO, a MocTeneHHo. [Ipu 3ToM Macca pakerbl
TaKK€ YMEHBIIAETCS MOCTENEHHO. 3aKOHBI JABMKEHHUS TEJl MEPEMEHHON MAacChl
HaMHOTO clokHee. OHM ObUTM HccnenoBaHbl ydeHbiMH UW.B. Memepckum u
K.D. IIMOJIKOBCKHUM.

[Tone3nass Harpy3ka, BBIBOAM-
Masi B KOCMOC, COCTaBJISIET JIMIIb He-
3HAYUTENBHYIO JIOJIF0 MAacChl PAKETHI.
PakeTbI-HOCUTENN TJIaBHBIM 00pa3zoM
«TPAaHCHOPTUPYIOT» ce0s, TO €cCTh
COOCTBEHHYIO KOHCTPYKIIUIO: JBUTa-
TeIM W TOIUIMBHBIE OaKku, a TaKXKe
TOIUIMBO, HEOOXOAUMOE Ui JAallb-
Hewmet ux pabotel. TornuBHbIE Oa-
KU Y PAKETHBIE ABUTATEIN HAXOIATCA
B PasHbIX CTYNCHAX PAaKCThl H, Kak Puc. 28.3. «MoTop» ans kocmoca
TOJIKO OHU BBIPAOATHIBAIOT CBOE TO- (B1aeo 7 muH 6 c)

IUIMBO, TO CTAHOBSITCS HEHYXKHBIMU. UTOOBI HE HECTH JIUIIHUK TPy3, OTpado-
TaBIlIME CTYMEHH U IMyCThie 0aKU OTIEISIIOTCS OT PAKETHI.

QR-xox Ha puc. 28.3 mo3BOJIET MOCMOTPeTh (GHIIbM TenecTyauu Poc-
KOCMOCA O HOBBIX UMITYJIbCHBIX PEAKTUBHBIX JIBUTATEISIX.

Bonpocul.

1. C xako¥ 1enpr0 pakeTbl KOHCTPYUPYIOT MHOTOCTYIICHYATHIMH ?

Kazanock 0bl, 4TO KaK TOJNBKO paKeTa BbIILIA B KOCMOC, TO LElb JOCTUTHYTA (KOCMOC
HauuHaeTcs yxe Ha BbicoTe npumepHo 100 km). Ho nieneBast opbura KOCMUYECKOro anmapara
WM TIOJIE3HOTO T'Ppy3a MOXET OBITh IOpa3/io BbIIIE OPOUTHI, OT KOTOPOM HAUMHAETCS KOCMOC.
Hanpumep, reocrannonapHas opbura, Ha KOTOPOH pa3MeIIaloTcsi TeIEKOMMYHUKAIIMOHHBIE
CIIYTHHKH, PACIOJIOkKEHA Ha BBICOTE 35786 KM HaJ YPOBHEM MOps, a JUIsl 3TOT0 U HYXKEH elle
OJIMH PA3TOHHBIA OJIOK, KOTOPBIH SIBIISIETCS JIOMOJHUTEILHONW CTYNEHbIO pakeThl. [y mepe-
MEIIEHUsI KOCMUYECKOTO armapara Ha [eJIeBYI0 OpOUTY WJIM HAMpaBJIEHUS €r0 Ha OTJIETHYIO,
Pa3TOHHBIN OJIOK JOJDKEH MMETh BO3MOKHOCTB BBIITOJHUTH OJMH MM HECKOJIBKO MaHEBPOB,
IIPU COBEPIIEHUU KOTOPBIX U3MEHSETCS CKOPOCTh MOJeTa. A JUIsl 3TOr0 HEOOXOIMMO KaxIbIil
pa3 BKJIIOYATh ABUTATElb.
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2. Kak OCYIICCTBJACTCA 3allMTa 3KHIIaXKa B ClIyda€ BOSHHKHOBCHMS aBa-

PUMHBIX CUTYallM TP 3alTyCKE KOCMUYECKON PaKeThI?

ABapuiiHble CUTyallMM IIPOMCXOAAT B OCHOBHOM BO BpeMs 3amycka pakerT. Ilpu 3amyc-
K€ paKeThl SKUIAXX HAXOJUTCS B CIEIMAIbHOM Karcyje B rOJOBHOM ee yacTu. B ciydae BO3-
HUKHOBEHUS SKCTPEHHOH CUTYyalluu 3Ta 4acTh PAKEThl «OTCTPEIIMBAETCS» OT OCHOBHOI'O HC-
TOYHHMKA OMACHOCTH ¢ OaKaMy TOIUIMBA U JBUTATENSIMH M YBOJAUTCS B CTOPOHY OT MECTa aBa-
puu. Ilocne yero ocyuiecTBiseTcs NapallroTHBIN ciyck. Eciu noser npoxoauT HOpManbHO,
TO TOCTIE TOCTHMKEHUsI 0€30IaCHOM BBICOTHI CHCTEMa aBAPUIHOTO CIIACEHHsI, KaK HEHYXHas,
OTJIEISAETCS OT PAKEThI-HOCUTEIIS.

kcnepumeHT 29. Paguyc 3emnu

@axkmui. 11Inpoko U3BECTEH METOJ ONpPEAEIICHUs pa3Mepa 3eMild, IIpoBe-
JEHHBI TPEYECKHUM acTPOHOMOM Jparoc(eHOM, KOTOpbId Kuil B 278—
196 ronel no Hameil spsl. Oparochen npupepxkuBaics ydenus [ludaropa u
Apucrorens o mapooOpa3sHOCTH 3eMJIM. YUEHBIN YK€ 3Hal, YTO BCAKYIO OK-
PY’KHOCTb, B TOM YHCJI€ U OKPYKHOCTb 36MHOTO I1Iapa, MOKHO M3MepUTh. s
ATOr0 HY>KHO OBUIO BBIYUCIUTH BEJIMYMHY YACTH OKPYXKHOCTH (JIYyrH) 3€MHOIO
niapa v MoJICYUTaTh, CKOJBKO pa3 3Ta YacTh YKJIAAbIBAETCS B MOJTHOU OKPYXHO-
CTH.

[ToapoOHee 00 n3mMepeHun pa3zmMepoB 3emiid IpaTocheHoM — puc. 29.1.

B HameM 3KCIepUMEHTE Mbl

359/34: Ko
IIOBTOPHM Ha MOIACIN MCTOIA HU3MC- : C-h: bj_a‘?&
pGI{I/IH paanyca 3€MHI/I, IMpCaJIOKCH- - ) Cups 5000 cragesd
HBIM BbIAAOIIUMCA CPCAHCAZNATCKHUM - (0,48 Fean),

yaeHsIiM AOy Peiixan bupynu (973—
1048). DtoT MeTon uU3MEpeHus pas-
Mepa 3eMiid, B OTJIMYME OT METoAa
Oparocena, He TpeOyeT acTpPOHO-
MHUYECKUX HEl6J'IIOI[CHI/II>i. Pwuc. 29.1. Onpegenenne pasmepos 3emnu
I[JI}I M3MEpEHHs] TI0 METONIY OpatocdeHom (Braeo 4 muH 16 c)
bupyHu HYXHO HaWTH BBICOKYIO TOpY, NOJHMMAIOUIYIOCS HaJ Oeperom Mops
WJIM TUIOCKOW PaBHUHOM, U ONIPENEIUTD C IIOMOIIBIO F€0I€3UNYECKUX METOJIOB €€
BBICOTY /1 TIO OTBeCy. 3aTeM, MOHSABIINCH Ha BEPIINHY TOPHI, CIEAYET OIpee-
JIUTH YTOJI 0L MEXKY HallpaBJIE€HUEM Ha JIMHUIO TOPU30HTA U NEPIEHIUKYIIIPOM K
otBecy. [1o aTum nByM mapamerpam (4 U o) U paCCUUTHIBACTCS TUAMETP 3EMITH.
Ileny. Ha monenu mpoBeECTH M3MEpEHUE paauyca 3emid no merony bu-
PYHH.
Oobopyoosanue u mamepuanvt. CrannaptHeii uct Oymaru. Lupkyib.
MunnumerpoBas nuHelika. Tpancnioptup. Kapangamn.
Hucmpyxkuus.
e Ha nucre Gymaru 1upKysiaeM BEIYEPTUTE KPYT (3TO OyIeT «3eMiIsi»).
e 13 nenTpa kpyra npoBeauTe paanyc R ¥ HEMHOIO MPOJJIUTE €ro 3a Mpe-
JIeNbl «IIOBEPXHOCTU» 3eMJTH (Ha pacCTOSIHHE /1); 9TO OyAeT Kakas-TO BO-

R- Cepd o
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oOpakaeMasi €CTECTBEHHAsl BO3BBILIEHHOCTh HAJ| MOBEPXHOCTHIO 3€MJIU
(puc. 20.2).

e C «BO3BBIIIEHHOCTH» BBICOTOM /1 MpOBEAUTE
KACaTeJIbHYI0 K KPYTy, TO €CThb K «IOBEPXHO-
CTH» 3EMIIH.

e JlepnennukynspHo k quauud (R + /) ¢ «Bep-
IIMHBD) BO3BBILIEHHOCTH MPOBEAUTE €IIE OAHY
IPSIMYIO.

e lcronb3ys yepTexx M NPOU3BENS DIIEMEHTap-
HblE€ MAaTEMAaTHUYECKHUE BBIKIAJKH MOXKHO MOJY-
9uTh (QOpMYNy [UIsl OIpeneseHHsl paauyca

T g

[ W7 A I AR B

JO WP TETRT S PSS TSP STPRIFPRIT OV 1Y S N YW RIS rR v rowy S

T T M S S T TR R R

0268 LL9LSEMELZ LLOLG B L

R
3eMin; —— = COS X.
R+ h

)
_o=\"|

e PaccunraiiTe paguyc MOAEIH «3EMIN» IO U3- W
MEpEHUSIM yTJa o U BBICOTHI /.
_ Puc. 29.2. IHCTpyMEHThI,
Pe3ynvmam. Ecny Bbl THIATENBHO MPOBEIN U3 HEOBXOAMMIG A5t ONpEASHEHIS
MEpEHHUSI U MPABUIBHO MPOJENAIN BbIUUCICHHUS, TO B paguyca 3emmun
pe3yibTaTe MOJyYnuTe paanyc OKPY>KHOCTH (Moaenu «3emin»). [lpu yaBoeHun
paauyca — HOJIy4uTe AUAMETP.
b : R =
Oovacnenue. llepenuiieM UCXOIHYIO (opmyily B BUAE: R

COEd

l—cosa
Torma nuametrp kpyra oyner: D = 2R. IloactaBere B PopMyny HU3MEpPEHHBIC
3HaueHus 4 1 o. CpaBHHUTE TOJyUYCHHBIN PE3YNbTAT C JUAMETPOM Kpyra Ha uep-
TEXeE.

bupyHu mpousBesl COOTBETCTBYIOIIME M3MEPEHHUs, Haxonsach B HIuu B
kpernoctu Hanyaa. Hepaneko oT KpernocTu BO3BhIIAIACH TOPA, BBICOTY KOTOPOM
bupynu onpenenun B 650 nokreit. [Ipu HabmtoneHnn ¢ €€ BEPIIMHBI JIMHUS BU-
3UpPOBaHUA ONMyCTWIach OT ropu3oHTanu Ha 0°34'; KOCMHYC 3TOro yriia paBeH
0,99995. Pagunyc 3emmnu, pacCUATAHHBIM IO TUM JAHHBIM, NPUMEPHO DPABEH
13000000 noxren. [TockonbKy B OHOM MHIIE, KOTOPOM MOIb30Bascs bupyHu,
conepxurcs 4000 nokreit; orcroaa paguyc 3emin — 3250 Mudb.

/na ceedenuna. Munsi npuMeHsIach B psIie CTPAaH B IPEBHOCTH, a TAKKE
BO MHOTHMX COBPEMEHHBIX CTpaHax /10 BBEICHHS METPHUUECKOW CHCTEMBI MEp.
Eme B XVIII Beke B EBporie Obu10 46 paznuyHbIX €IMHUL U3MEPEHUs, HA3bI-
BaBIIKUXCSA MWISIMU. BennurHa MuiM paznuyHa B pa3jIMyHbIX CTpaHax U KoJeo-
netcs ot 0,58 km a0 11,3 kM. bputanckas u aMepukaHcKasi MAJIA B Hallle BpeMs
npuMepHo paBHbI 1,6 kM. Takum oOpazoMm, paauyc 3emin 1o u3MepeHusiMm bu-
pynu paBen 3250 X 1,6 = 5200 kM (110 COBPEMEHHBIM JaHHBIM CPEAHUN paguyc
3emun 6371 xkm).

Omnpenenenne pa3MepoB 3EMIIM B COBPEMEHHBIX YCIOBUSAX COCTOUT B TOM,
YTO MO MEPUINAHY U3MEPSAIOT HEKOTOPYIO IyTY — B JINHEHHBIX MEPAX U B Ipajy-
cax. OnpenensitoT TakKe pa3HOCTh Teorpa@uuecKux MIMUPOT ITUX MYHKTOB ac-
TPOHOMUYECKHM CHOCOOOM (HarpuMmep, Mo pazHocTH BbIcOT [lonsipHO 3BE3/IbI
B ATUX IYHKTaXx).
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MacutabHble rpagyCHble U3MEPEHHS ObLIA BBIMIOJHEHBI B IPOLLIOM CTO-
JIETUU PYCCKUMU YUYEeHBbIMH N0 pykoBoacTBoM B.A. CtpyBe — puc. 29.3.

Bonpocut. K2 )

1. Ilouemy, korma Mbl pac- )
CMaTpuBaeM paauyc 3eMJH, TO BCe-
rJa rOBOPUM, YTO 3TO CPEIHUMN paau-
yc 3emiii ¥ OH paBeH 6371 km?

B neiictButensHOCTH 3emiid HE ue-
albHBIN 1Iap. 3emusi uMeeT (Gopmy CIUTIO-
HICHHOTO Cepouaa, U UMEET BBIMYKIOCTH
BOKPYT 3KBaTopa. JTO CBA3AHO C €€ Bpalie-
HUeM. M3-3a BBIIYKJIIOCTH BOKPYI' 3KBaTOpa
auaMerp 3emiM Ha 3KBaTope Ha 43 KM
OoJibliie, 4yem Yy OOJIFOCOB. Puc. 29.3. N'eopesunueckas ayra Ctpyse B benapycu

2.V IlnonkoBckoro cpeau (hu- (Bvneo 13 muH 8 c)
nocopekux padot ectb ctaths «lludarop (danrazus)y», Hanucannas B 1920 ro-
ny, B kotopo#t [Iudaropy B crope o mapoodpa3sHocTd 3eMIIM BO3PaXKAET OIIIO-
HEHT cieytonuM obpazoM: «Tbl 2cosopuuis, umo 3emisn noxodxca Ha wiap. Kax
MOdHcHO ¢ amum coanacumucs! [llap enadok, a mvl 6uoum Kpyeom cebs becuuc-
JIeHHble HEPOBHOCMU, NPONACU U 20pbl. Tl CKadxiceulb, Ymo 3mo moabko 601u-
3u, a uzoanu 3emus makadce wapoobpasma, kak mauuk. Ho eom e3oiidem omcio-
0a HA camyo 8bICOKYIO 20py U ROCMOmMpum Kpy2om. Onsames Mbl 6UOUM HEPOBHO-
cmu u 2pomaonyio niowaos. Ckopee 3emas noxoxca Ha NO8EPXHOCHb KPY2l1020

cmona ¢ kywamu kamueu». Kakoit OTBET BbI ObI 1ajid OMIIOHEHTY?

Camas BbICOKasi Touka Ha 3emie, ropa IBepecT (8848 M Ham ypoBHEM MOps) pacro-
noxeHa B ['mmanasx. Mapuanckas Bnaausa (10994 m Huxe ypoBHs MOps) Haxoautes B Tu-
XOM OKEaHE€ U SBJISIETCS caMOM riyOoKoM Toukoi Ha 3emiie. J[ake Takue BBICOTHI U TITyOUHBI
SBJISIIOTCS] MAJIEHBKMMHU MOPIIMHAMHU Ha (pOHE Bcel MOBEPXHOCTH 3€MHOTO 1I1apa.

JkcnepumeHT 30. CxaTtasa 3emns

@akmpl. OTHUM U3 TIEPBBIX BHICKA3aJl MBICIb O MAPOOOPa3HOCTH 3eMIIH
npeBHerpedyeckuii matematuk u punocod Iudarop (ox. 570-500 mo H. 3.). bo-
Jiee MO3/IHUE UCCIEA0BAHMS MMOKA3aIM, YTO 3eMIIsl IPEACTABISIET COOOM CIUTIOC-
HYTBIH cepou, TO €CTb He MPaBUIIBHBINA 1IAp, @ HEMHOTO CXKAThIM C MOJIOCOB
(anmmuniconn). Paccrosnue ot FOxxnoro no CeBepHoro noJiroca paBHo 12 713,505
KM, TMamMeTp 3emiid Ha 3kBatope — 12 756,274 kM, uto Ha 42,769 kM OosbIie.

Ilenws. DxcriepuMeHTaNbHO MOKa3aTh, KaK BpalllEHUWE BIMSIET Ha (opmy
IpeAMETa U oYeMy 3eMJIsl CIUIIOIIECHA 10 HAIIPaBJIEHUIO CBOEH OCH.
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Oobopyoosanue u mamepuanst. [1notTHas 6yma-

o Cnuua
ra. Hoxuunpl. Crnna. TpyOouka niis kokteis. Ily- "/5 4
rosuma. Kieii. I bt
KOnbLO
Hucmpykyua.
e 113 mioTHOM Oymaru BBIPEKbTE MOJIOCKY IITHUPH-
ot 1,0-1,5 cm um pmmmHO#M okojo 20 cM. MoAnATHAK
CkuieiiTe mojocKy Oymaru B KOJIBIIO.
e Ha cThike KOJIbIIa U B MPOTHUBOIIOJOKHON €MY \spr6qua

CTOPOHC Hpo,uenaﬁTe HeOOJIbIITNE OTBCPCTHA,

TaK, 4YTOOBI CIMIA CBOOOJHO IPOXOIUIIA Puc. 30.1. MaroTosneHme

CKBO3b HUX. npu6opa Ans AEMOHCTpaLuy
oxatua 3emnu
e [IpuMepHO Ha CpelMHE CIIHIBI )KECTKO 3aKpe-
UTE HEOONBIIYI0 MYrOBUILY — 3TO MOA-

MATHUK UMIIPOBU3UPOBAHHOIO TOAIIUITHU-
Ka, BOKPYT KOTOPOTO JOJKHO BpAalllaThbCs
OyMaKHOE KOJIBIIO.

e [[pukneiTe MNOAMATHUK TMOJUIMIIHUKA K
KoJiblly. Ha BbICTymarommil KOHEN CIIUIIbI
HAJICHbTE KYCOK TPYOOUKH ISl KOKTEWNs _ ;
(puc. 30.1). Komnplio Ha crniuiie npoBOpaydu- J
BAaTbCsl HE JIOJDKHO, OHO MOXKET TOJBKO
BpAIIAThCSI BMECTE CO CITHIIEH.

e Jlepka HazmeTyl0 Ha cnuily TpyOOUKY JIeBOU
PYKOH, NaJbllaMU TNPABOM PYKU C CHIIOU
KpyTanute cnuily. OHa 3aBEpTUTCS BMECTE

Puc. 30.2. BpalleHue konbLa,
C 6YM3)KHI)IM KOJIBIIOM. He JgaBasd CIIHUILEC HaJeToro Ha crnuuy

OCTaHOBHUTBHCS, OBICTPO TOJKPYUYHBaTE €e

Cdhepa
najgbiamMu — puc. 30.2. Jlna 6onee UHTEH- . 5
) ~annuncoug
CHBHOI'O BpalllCHUS Ha BBICTYIAKOLINN
KOHYUK CITUIIBI HAMOTaWTe HEOOJBIIION KYy-

COYEK W3OJIAIIMOHHOMN JICHTHI WJIH JIEUKO-
TJIACTHIPSL.
[eoun
Pezynomamur. 1lpu ObICTpOM BpallleHUH
N3MCHACTCA (1)0pMa Bpalaromicrocsa KoJbLa. Bpa- Puc. 30.3. Qnnuncouna v reovq

Haroiieecss KoJIbIo, KaKk W Hama 3eMJiisi, He W30eXalu U3MEHEHUs] (DOPMBI.
Komb11o HECKOJIBKO PacHIMPUIIOCh MO «IKBATOPY», U CHKAIOCh IO «IIOJHOCAM)»
(BAOJb CIIUIIBI).

Oobvacnenue. V3-3a BpallleHUs BOKPYT CBOEH OCHM M BO3HUKAIOIICH MpPHU
TOM HEHTPOOEKHOW CHIIBI, 3eMJIsl HEMHOTO CIUTIOCHYTa y MOJIOCOB. Takoif
CIUTIOCHYTBIN y TOJIFOCOB IIap Ha3bIBaeTCs CPEpOUIOM HIIM IUIMIICOMAOM Bpa-
menus. B neiictBurensHocTH Qurypa 3emnn eme ciaoxHee. OHa OTKIIOHSIETCS
OT MpaBWIBbHON (opMBI cheponsia u3-3a HEOAHOPOIHOTO CTPOEHUSI HEAP U He-
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paBHOMEpHOro pacrpejaeiieHus Maccbl. McTuHHas reomerpuueckas ¢urypa
3eMui Ha3bIBaeTCs T€OUIOM («3eMIIerIoA00HBIM») — puc. 30.3.

JleTanpHble U3MEPEHUS C MTOMOIIBIO UCKYCCTBEHHBIX CIIyTHHUKOB IOKa3a-
JIM, 4TO 3eMJIsl C’KaTa He TOJBKO Ha MOJII0CAX, HO U MO0 SKBATOPY — HAUOOJBIINH
Y HAMMEHBIINUN PaInyChl IO SKBATOPY oTauyaroTcs Ha 210 M. 3eMHOM 3unco-
U]l HECUMMETPUYEH U MO OTHOIICHUIO K 3KBATOPY — FOKHBIN MOIIOC pacloio-
YKEH K DKBAaTOPY HEMHOTO OJIMXkKeE, YeM CEBEPHBIN

JIna ceedenuna. Guznueckas MOBEPXHOCTh 3€MIIH, OCI0KHEHHAsI rOpaMu
Y BIAJUMHAMH, HE COBIMANACT U C MOBEPXHOCTHIO I€OUA, OTCTYyMasi OT HEro Ha
HECKOJIbKO KWJIOMETpPOB. Cujla TSXKECTH MOCTOSTHHO CTPEMUTCSI BHIPOBHATH I10O-
BEPXHOCTbH 3€MJIU, IPUBECTH €€ B COOTBETCTBUE C MOBEPXHOCTHIO T€OUIA.

Pa3Hbie MuHepanbl, ClipsiTaHHbIC
0o, TOBEPXHOCTHIO 3€MIIM, HMEIOT
pPa3HyIO IIOTHOCTh — M MO-Pa3HOMY
npuTsaruBaioT Kk cebe tena. [loatomy
CBEJICHMS, TJI€ U KaK CHJIA MPUTSHKE-
HUSI OTKJIOHSIETCSI OT HOPMBI, MO3BO-
JS€T y3HaTh JOBOJIBHO MHOTOE IPO
BHYTpPEHHEE YCTPOMCTBO MiaHeThl. Ha
puc. 30.4 noka3zaHa oObemMHas Kapra
TPaBUTALIMOHHOTO TIOJISI HAIIEH ILIa-
HeThl. Ee MMOCTPOMIIN 110 Ha6JIIO)1€HI/I- Puc. 30.4. O6bemHas kapTa rpaBUTaLMOHHOIO Mo
am cnyrauka GOCE, mpunamiexa- Semny
niero EBpomneiickoMy KOCMUYECKOMY OOIIECTBY W 3alylIeHHOTO B MapTe
2009 roaa ¢ poccuiickoro kocMoapoma Ilnecenk.

[Ipennonaraercs, YTO KOMILJIEKC BpallaTE€IbHbBIX ABUKEHUM, COBEPIIAEMBIX
Halllel TUIAaHETOW BOKPYT cBoed ocu, BOKpyr CoJiHIla U BOKpyT 1eHtpa ["anak-
TUKU HaXOJUT CBOE OTPAKEHUE B I€OJIOTUUECKUX MPOLECCaX, B YACTHOCTU JABU-
KEHUHM TEKTOHUYECKUX IUIMT. Ha MpOTSEHUH MUJUIMOHOB JIET MOCTOSHHO MeE-
HAIOTCA OYEepTaHUsI KOHTHUHEHTOB —
puc. 30.5.

Bonpocuw.
1. Kak MOXHO TNOJy4YUTh I€O-

METPUYECKOE TEJIO DILTUIICOU?
Dnuncona — 3To (Gurypa BpamieHus
B TPEXMEPHOM IIPOCTPAHCTBE, 0Opa30BaH-
Has MpU BPAILIECHUM DIUIUIICA BOKPYT OJHOMU
U3 ero TrIaBHbIX oceil (puc. 30.6).
2. XapakTepHO JH CKATHE IO
HaIpPaBJICHUIO TIOJIOCOB, IOJ00HOE

Puc. 30.5. [iBMxeHMEe TEKTOHUYECKUX NIIUT 3emMnn
KakK MJIN b | UX H HBIX
a ?y 3emiu, sl ApyT ebec (oo 3 v 18 2
TECI!
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B 1822—1827 ronp! pycckuit actponoM B.S. CtpyBe opranuzoBai u pyKOBOJIWI U3Me-
pEHUEM Iyrd MEpUIuaHa PEKOPHOM ISl TOTO BPEMEHHM JITMHBI — CBbIIIE 25° HA OrPOMHOM
npoctpanctBe oT JlemoBuroro okeana no ycThsi JlyHas (cM.
skcriepuMeHT 29). [lo 3Toro Takke mpoOBOIUINCH MACIITA0OHBIC
u3MepeHuss ayru Mepuavana. DpaHily3ckod akaJeMuu Hayk
CcHapsawia nBe skcneaunuu. B 1735 roay onHa U3 HUX oTmpa-
BUJIACh MPOBOJUTH ACTPOHOMHUYECKUE U IeoIe3ndecKue padboThl L

B Ilepy (dkcmeamius paboTana 3TOM 3KBATOPHAILHOM paiioHe -
3emun okosio 10 met). Apyras skcneaunus, Tpyauiack B 1736—

1737 ropax BOmm3u CeBepHOro MOISPHOro Kpyra. B pesynbra- Puc. 30.6. dnnuncoua
T€ BBIACHUJIOCH, YTO JUIMHA JAYI'M OJHOTO Tpajayca MepHaHaHa BpaLLeHus

HEOJMHAKOBA Y TOJIOCOB 3eMJIM U Y €€ 3KBaTopa. I'pamyc MepuanaHa okas3ajcs y dKBaTtopa
JUTMHHEE, YeM B BhICOKHMX mupoTtax (111,9 km u 110,6 xm). Tak ObuT0 MOKa3aHO, YTO 3eMIIS
cKaTa y MOJIIOCOB M IPEJICTaBIIsIeT cOO0M HE Imap, a Teno, onm3koe 1mo Gopme k chepouy.
Benukuii Mcaak Hproton (1643—1727) npeaBoCXUTHII Pe3yJabTaThl SKCICAUIINN: OH Clesal
MPaBWIIBHBIN BBIBOJI O TOM, YTO 3eMIIS C)KaTa, TaKk KaK Hallla TJIaHeTa BpalaeTcs BOKPYT OCH.
Yewm ObIcTpee BpalmaeTcs IiaHeTa, TeM OoJbIlie T0JDKHO OBITh e ckathe. Hanpumep, cxxatue
KOnurepa Gomnbiie, uem 3emiu (FOnuTtep ycneBaer caenarb 000pOT BOKPYT OCH IO OTHOIIIE-
HUIO K 3Be31aM 3a 9 1 50 MuH, a 3eMiIs TOJbKO 3a 23 94 56 MHH).

dkcnepumeHT 31. nameTp JlyHbl

@Dakmur. OnpeneneHue pa3MepoB HEOECHBIX TeJl BCErJa 3aHUMAJIO JIHO-
nel, uHTepecyromuxcs actponomuei. C qpeBHUX BPEMEH YEJIOBEK HaOI0al 3a
HEOOM U TMBITAJICA COCTAaBUTH MPEJCTABICHUE O BHAMMBIX Ha HEM OOBEK-
Tax. ACTpOHOMaM HE0OXOJIMMO HE TOJIbKO 3HATh JAHAMETP HEOECHBIX TNl B KU-
JIOMETpax, HO TaKK€ UX YIJIOBBIE pa3MephI.

[Tocne yctaHoBieHus pazMepa 3eMJIU CIEAYIOIIUM BIOJIHE JIOTUYHBIM
BOIIPOCOM CTaJIO ONpeieieHue pasmepa JIyHsl.

ActpoHOoMaM U3 AJieKCaHIIpUU ObUIM M3BECTHBHI BECbMa TOYHO pa3Mepbl
3emun, JIyasl u paccrosinus 1o Jlynel. IMenack odeHb rpy0ast OlieHKa paccTosi-
Hus 10 Conuna. OgHaKo, COBCeM HE OB M3BECTHBI PACCTOSIHHS JI0 TUTAHET U
10 3Be31. OHM 3HANM TOJIBKO, YTO IUIAHEThl HaxXoAsATcs Aanblie, yeM JlyHa, a
3Be31bl ganbiie CoaHIa U IJIaHeT.

VYo, moJ KOTOPBIM Mbl HA0IIOAAaEM KOCMHYECKOE TEJ0, Ha3bIBAETCS €ro
YTJIOBBIM JAxaMeTpoM. YrioBou auamerp Jlynel u CoJiHIIa MOXKHO BBIPa3UTh B
paauaHax Wi B Irpaaycax.

Onpenenenre BUIUMBIX pa3MepoB JIyHbI B HEO€ MOKHO MPOBECTH MyTEM
CpaBHEHUSI C 3€MHBIMH TpeaMeTamMu. Mbl MOXEM MPUOIU3UTEIHHO CPABHHUTH
BUJIMMBIE pa3Mmepsl JIyHbBI ¢ pazMepamu, HampuMmep, HEOOJBIIIOTO AUCKA, TTOMe-
HIEHHOT'O Ha HEKOTOPOM PACCTOSIHUM OT HAIIKUX IJ1a3.

Iens. MeTonoM CpaBHEHMS OINPEACIIUTH YIVIOBOM THAMETP W JIMHECUHBIN
pa3mep JlyHsl.

Oobopyoosanue. Jluck (d = 0,5 cM) u3 11000r0 HEMPO3PAYHOTO MaTEpUa-
na. MerpoBas IMHENKa.
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Hucmpyxkuus.

e [Ipukpenure MOArOTOBICHHBIA JAUCK KJIEEM WM IJIACTHIIMHOM K KaKOM-
6o mojcraBke (OynaBKa, CUYKa, 3yOOYHMCTKA M T.I.), TaK YTOOBI 3a
MOJICTaBKY MOKHO OBLIIO JIEPKaTh JTUCK.

e Bribepute a1 SKCIEPUMEHTa Bedep,
Korjga Ha HeOe BuaHa moiHas JlyHa.
Cranbre Tak, uroObl JlyHa momana B
0JIE 3PEHUSI.

e 3a TOJCTaBKYy JEpKHUTE JIUCK TMepes
rjla3aMu B BBITSIHYTOW pyKe, MPUIBU-
ras, WJIH OTOJBHIAs €ro OT ceOs, J0-
OCHUTECh TaKOTr0 ITOJOKCHHUS, YTOOBI
AUCK ITOJIHOCTBIO 3aKPbLI .HyHy. Puc. 31.1. Onpenenenve guameTpa JlyHbl

e IlycTh MOMOIIHUK HU3MEPUT PACCTOS- METOROM CPABHEHIA
Hue (/) ot rmaza o nucka (puc. 31.1).

e (Cuwurtas U3BECTHBIM paccTosiHue oT 3emiu jo Jlywwl (L), moacuurtairte
nuHenHbIi tuametp Jlynsl (D).

e [Tloxcuuraiite yrioBoi nuametp (@) JIyHBIL.

Peszynemam. Ecnu mexnay riazoM U JIyHOM MOMECTUTH HEOOIBIION
npeaMer (IUCK), TO MOXKHO MoAoOpaTh TaKOE PacCTOsIHWME OT IJia3a A0 JUCKa,
YTO BUIMMBIC TuaMeTpbl JIyHbI U Tucka OynyT coBmaaars. [lpu nuamerpe aucka
0,5 cM paccTostHME OT IJ1a3a 10 AUCKa 0Ka3aloch paBHbIM [ = 55 cm. EctecTBen-
HO, 4TO TP APYTUX pazMepax AUCKA, pacCTOsSHUE [ OyIeT UHBIM.

Oobvsacnenue. 3Hasg IUaMeTp IMUCKA U €r0 paCCTOSIHUE JI0 IJ1a3a, U BbIYUC-
7511 UX OTHOLIEHUE, MOKHO OMPEAEIUTh OTHOIIEHUE BUIUMOTO AuaMeTpa JIyHsl
U €€ pacCTOsHMS 10 HabmoaaTens (MCX0os U3 MoA00Hs TPEYroJIbHUKOB) — CM.

puc. 311 = f Otkyma D = % — 200 ~ 3500000 (M) wrn

3500 kM.

Ecnu oTpesok mmnoi D neprnenaukyspes JIMHUA HAOI0AeH s (SBIIsIeT-
Csl CepeAVHHBIM €T0 MEePHEHANKYIISIPOM W HaXOAUTCS HA PAacCTOSHUHU L OT Ha-
osrogaTens), To popMyna Jjisl YIJIIOBOTO IUaMETpa 3TOTO OTpe3Ka OyJeT BITJIS-

0
JeTh CIACAyIoIUM oOpazoM: 2 arc tg S, Ecmu pasmep Tena D Majt 1o cpaBHe-
HUIO C PacCTOsTHUEM OT HaOJjrojaresns L, To yriioBou pa3Mep (B paauaHax) oll-
D
peenseTCs OTHOICHHEM —, TAK Kak LgY A ¢ JUIs MaJIbIX YIIIOB.

[Ipu ynanenuu Tena ot HaOmonaresns (yBelU4eHUU L), yriaoBOW paszmep

TCJ1a YMeHBH_IaeTCH.
D 3500 kM

Yrmnooii pasmep JIyHel B pamguaHax = _———— 0,009 pag wm

0,52°. bonee TOYHbBIE pacueThl HAKOT CPEAHUN BUAUMBINA YrJI0BOM auametp Jly-
Hbl 31'05" (BciencTBUE JUIMNTUYHOCTA JTYHHOM OpPOMTHI YIJIOBOW pa3Mmep H3-
MeHsietcst oT 2924" no 33'40").
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/lna ceedenusn. B rpagyCcHON Mepe U3MEPEHUS YIJIOB 3a €IUHUILY IPUHU-
MaeTcsl MOBOpOT Jiydya Ha 1/360 yacth ogHOTO TOJIHOTO 000poTa. ITomHbIi 000-
poT coctaBnser 360° (Hampumep, IpU JIBWKCHUU 4YaCOBOM CTpenkH). I'pamyc
nenutcst Ha 60 MuHyT (0003HaueHue «'»). MunyTa genurcs
Ha 60 cexyHn (o603HaueHue «"»).

B paguanHOl Mepe U3MEpEeHUs YIioB NPUHUMAETCS 3a
€AUHULY U3MEPEHUSI OCTPBIM YroJ, MOJ KOTOPBIM BHJIHA W3
LIEHTPa OKPY>KHOCTH €€ Jyra, paBHas IO JJIMHE PAIAYCy OK-
pyxkHoctH (puc. 31.2). Takoit yron Ha3bIBaeTCs — pajuaH
(1 pan = 57017'45"). Puc. 31.2. Pagnax

Bonpocu.

1. YrnoBoit quamerp JIyHbl MEHSETCS BCIEACTBUE JJUIMINITUYHOCTU JIYH-
HOUM opOuThl. ByayT nu oTaM4YaThes pe3ysibTaThl U3MepeHul auameTpa JIyHbI,

KOorjaga oHa HaXOAUTCs BLICOKO Ha/Jl TOPU30HTOM M Y JIMHUN FOpI/ISOHTa?

HasepHoe, Bce oOpaiaiii BHUMaHHe Ha TO, 4yTo, Korjna CosiHIe NOJHUMAEeTCs M3-3a
TOPH30HTA WJIH, HA000POT, OIYCKAeTCsl K HEMY, OHO Ka)KeTCs O4eHb OONbIINM. TOYHO Tak ke
Jlyna u co3Be3nus y TOPU30HTA KaXyTcs B
JIBa-TpH paza OoJbIle, YeM B BEPXHEH KyIb-
muHauuu. JlelicreurensHo, Connue u Jlyna y
TOPU30HTA BCETJA KAXXyTCs HaM B HECKOJIBbKO
pa3 O0sbLIMMHU, YeM Bl OoT Hero. Bmecre ¢
TEM, TOYHBIC HM3MCPCHHS IIOKA3BIBAKOT, YTO Y4
pEalIbHBIE YIJIOBBIE pa3Mephl ATUX TeJl HA He-
0e MeHsITCS coBCceM He3HauutenbHo. Cie-
JIOBAaTEIbHO, MBIl UMEEM JIEN0 ¢ MuTto3uel. CTeNeHb KaXyIlerocs: yBenandeHus pasmepos Jly-
Hbl 1 COJHIIa y TOPU30HTA MOKET 3aBUCETh OT YCJIOBHM HabOmoaeHuil (Hanpumep, Ha popmy
CBETMJI Y TOPHU30HTA OKa3bIBAET ABJICHHE aTMOCHEPHOM pedpakiium).

2. Kak o0bsicHUTh, noyemy npu HaOmogeHuun Jlynsl u ConHua y ropu-
30HTa BO3HMKAET WIIIO3Us, Oy/ITO OHM YBEIIMUUBAIOTCS B pa3Mepax, HO yrioBOM
UX pa3Mep MPaKTUYECKH HE MEHSETCS ?

HebGocBog y ropusoHra (B cuily
OCOOEHHOCTEH HAaIlleT0 3pPEHUs) KaXeTcs PE®PAKLINA
PacCIoJIOKECHHBIM OT HAC OAJIbIIC, YE€M Hal k_

HaMmu. [loaTOMYy, KOrj1a CBETUIIO HAXOJIUTCS [ m——— &
Y TOpHU30HTAa, TO MblI OTHOCHUM C€ro K
0OJBIIIEMY PACCTOSIHUIO OT HAC, YeM TOT/Ia,
Koraga oHo Ha6monaeTc;1 BBICOKO HaJ HaMH.
Ho Tak kax yroJ, 1moa KOTOpbIM BUAHO CBE-

THJIO, B obonx ClIy4dasx IIOYTH OJWHAKOB,
TO €ro JuaMeTp Yy TOpPU30HTA KaXKCTCA

Puc. 31.3. Bug Ha JlyHy nog pasHbiMu yrinamum

6OHBHIC (pI/IC 31 3) Aprém Onerosny HoBu4OHOK
Pyxosoaurens NaGoparopuw acrpotommm Nerply
II KOH Y U BOIIPO-
C 0)160p 0 38‘,’213 Onpo Puc. 31.4. Noabopka 3agad 06 atmocdepHom
coB 00 armocdepHoit pedpakiuu pedbpakuyn

MOKHO O3HAaKOMHUTBCS B TIPE3CHTA- (web-cTpanyuia)

uun A.O. HoBuuonka — puc. 31.4.
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okcnepumeHT 32. ['opun3oHTanbHbIM Napannakc. Paccrosa-
Hue 00 JlyHbl

@axmpr. CIOBO «apajyIakc» UMEET IPeuecKoe MPOUCXOKICHUE U O3Ha-
YJaeT «CMEHa, YepeloBaHue, YKIOHEHHEe». B cOBpeMEHHOM TOJIKOBAHUU TMapai-
JaKC — 3TO U3MEHEHHUE BUIUMOTO TOJOXKEHHUSI 00BEKTa OTHOCUTEIBHO YAaJIeH-
HOro ()oHa B 3aBUCHUMOCTH OT IOJIO’KEHMs HabioaTens. SIBieHue napauiakca
IIMPOKO UCHOJB3YETCs B aCTPOHOMMH U reoje3uu. Ha sBnenun napamiakca oc-
HOBaHO OMHOKYJISIPHOE 3pEHUE (TO €CTh CTEPEOCKONNYECKOE — 0OBEMHOE — BOC-
IpUSATHE N300paKEHUS TIBYMS T1a3aMu).

Ilens. TloHATh CyUIHOCTH SIBJICHHS Mapajjiakca. PaccMOTpeTh MOHSTHE
TOPU30HTAIIFHOTO Mapaiakca.

Oobopyoosanue u mamepuanwt. Kapan- o
Jalll ¥ IIapukoBas py4dka. [macTuimmH. Q ,,753
Hucmpykuus. W
e C MoMoIIbIO TUIACTUIINHA 3a(DUKCUPYHA- m
T€ KapaHJaIl Ha CTOJIE B BEPTUKAIILHOM lsg\l
MOJIOKEHUH.

Puc. 32.1. CmeLLeHuna nsobpaxeHuna
e Bo3pMmure B PYKY HIapUKOBYIO PYUYKY npegmeToB

(mepxuTe ee BEPTUKAIbHO, KaK Oy/ITO y Bac B pyke (JIaKOK) U CTaHbTE Ha

YIJIEHUHU OT CTOJIa HAIIPOTUB BEPTUKAJIBHO 3aKPEIUIEHHOTO KapaHalia.

e MakcuMalbHO BBITSHUTE PYKYy C IIAPUKOBON PYYKOMl B CTOPOHY KapaH-
Jlamia Ha CToJIe.

e 3akpoiiTe JIEeBbIU I71a3 U TOCMOTPUTE MPABbIM IJ1a30M Ha KOHYHMK IIAPUKO-
BOM PYYKH B PYKE U COBMECTHTE BUIUMBIE U300PAKEHUS PYUKU U KapaH-
Jlalia; 3aTEM 3aKpOMTE MPaBbIi IJ1a3 U y>KE JIEBBIM IJ1a30M IIOCMOTPUTE HA
KOHYMK IIAPUKOBOM pydku B pyke (puc. 32.1).

e HemHoro coraute pyKy ¢ mapuKOBON PyYKOM, TaK 4TOOBI OH TPUOIU3HII-
Cs K BalllUM TJIa3aM IIPUMEPHO HANOJOBUHY OT IPEXKHETO COCTOSIHUS, U
CHOBa IIOCMOTPHUTE HA KapaHAall Ha CTOJIE MONEPEMEHHO, TO JIEBBIM, TO
IpPaBbIM T1a30M (KaK B IPEbIIYILIEM CIIydae).

e Bo BpeMs SKCIEPUMEHTA HE JBUTANTE PYKOM € 3a)KaTOM MApUKOBOU pyU-
KOW M He moBopauyuBaiTe roioBy. OOpaTuTe BHUMaHUE, Kak NepeMeniai-
Csl KOHYMK MIAPUKOBOM PyUKH B PyKEe OTHOCUTENBHO KapaHjalia Ha CTOJe.
Pezynomam. B TOT MOMEHT, KOTJ]a 3aKphIBA€TCS OJIMH TJIa3 U OTKPHIBAET-

Csl IPYroi, KOHYMK IIApUKOBOM PYyYKH B PyKE€ CMEIIAJCS B CTOPOHY IO OTHOIIE-
HUIO K KapaHjally Ha crosie. Yem Ommrke HaXOAUTCS IIApUKOBas pydka K IJia-
3aM, TeM OOoJIbllle BUAUMOE CMEIICHHEe KOHUYMKA IapUKOBOM PYUKH 1O OTHOIIE-
HUIO K KapaHJallly Ha CTOJE.

Oovacuenue. CMelIeHUE NMPOUCXOIUT MOTOMY, YTO HAIIM IJ1a3a pacrio-
JI0’)KEHbI HA HEKOTOPOM PACCTOSIHUU JPYT OT Jpyra (B cpeaHeM OKOJo 6 cm).
Korzia Bbl monepeMeHHO 3aKpbhIBA€TE TO OJIMH, TO IPYroil IJia3, Bbl CMOTPUTE HA
KapaHJall U3 pa3HbIX TOUEK MPOCTPAHCTBA.

93



Takoe kaxyIeecs CMEIICHUE Ha3bIBaeTCs napaiiakcom. Eciu ke kapaH-
JIalll OTHECTH Ha OOJIBIIIOE PACCTOSHKE OT IJIa3, TO Mapajjlakc He OyJeT 3aMeTeH.
[Monygaercsi, 4TO OJM3KO PACHOJONKCHHBIH MPEAMET MMEET OOJBIIOW mapal-
JIaKC, a YAAJCHHBIA MPEIMET UMEET OUCHb MAJICHBKUH Tapaljlakc, MPaKTHUECKU
He3aMeTHBIH. Eciu Obl Halm ri1a3a ObUTM PAaCcCTaBIICHBI MIUPE, TO 3TO YBEIUYH-
710 OBI MapasuTaKxc.

IToxoui1 TPUHLMIT MOKHO NTPUMEHUTH U = W e o

K HeOECHBIM TEJIaM. HaHpHMep, ITpHU MOOUCPCA- Bupumoe ~:.  Mapannakc =,
nonoxexHuwe ,';<—>» 2

HOM HaOmozaeHuH JIyHBI TO OJHHM IIa30M, TO  fiywsiva <

3Be3gHOM /

JpyrMM OHA HHCKOJIBKO He cmectures. Ho o 5 1 J
MPEANOI0KUM, 4TO JIyHY OyIyT OJHOBPEMEHHO \ ‘
HaO0aTh Ha (GOHE 3BE3JIHOr0 Heba acTpOHO- w
MBI U3 JIByX 00CEpBATOPHI, PacOI0KEHHBIX Ha ﬂywaﬁj
pPacCTOSTHUM B HECKOJBKO COTEH KHJIOMETPOB 7%
npyr ot npyra. IlepBwiii HabOmomarens OyaeT /
BUJIETh kpail JIyHbl Ha ONpeeIeHHOM YTJOBOM
pacCTOSTHUM OT KakKOM-TO 3apaHee BbIOpaHHOU .
3BE€3/1bl; BTOPOH k€ HaOJoaaTeNlb OyAeT BUIACTh Obcepearopus Ne 1
B Ty X€ MHHYTY TOT € Kpau JIyHbl yK€ Ha  Puc.32.2. HabniopeHve napannakca
WHOM YIJIOBOM PAacCTOSIHUM OT TOW K€ 3BE3[IbI Tlyre

(puc. 32.2).

Ecnu u3BectHo cmenienre JIyHbl 10 OTHOIICHHUIO K 3BE3AHOMY (POHY (TIpU
3TOM PACCTOSIHUE JI0 3BE3 MPEAINOoJIaraeTcs CTob OOIBIINM, YTO OHU OCTaHYT-
Csl HETIO/IBM>KHBIMH, HECMOTPSI HA U3MEHEHHUE MO3ULIKUK HAOII0AaTeNs), a TaKkxKe
paccTositHue MEXIy 00CepBaTOPUSIMU, TO C IOMOIIBIO HECIOKHBIX TPUTOHOMET-
pudeckux GopMys MOKHO pacCuyuTaTh paccTosiHue 10 JIyHbI.

JI7ist u3MepeHust paccTossHui 10 00BeKTOB BHYTpU COJIHEUHOM CHCTEMBbI
TOYHO OTMEYalOT Ha HeOe MOJO0XKEHHE ITOro 00BEKTa OTHOCUTEIBHO 3BE3[, KO-
TOpbIE JIOCTATOYHO yAayieHbl. HabmtoneHrus OJHOBPEMEHHO MPOBOMIST U3 JBYX
pa3HEeCeHHBIX Ha OOJbIIOE PACCTOSHUE MECT 36MHOM MOBEPXHOCTH (COTHHU, ThI-
csiun kusoMmetpos). Ilpu 3ToM, monoxeHne oOBbEKTa OTHOCUTEIBHO 3BE3[ IS
KKJ0T0 MecTa HaOmoeHus OyAeT CBOMM. 3Hasi PacCTOSIHUE MEXAY TOUKaMU
HaOJIOICHUS], 3HAsl YIJIOBOE PACCTOSIHUE MEXIY MOJOKEHUSIMU OOBEKTa IS
KQKJI0M TOYKH, MOXKHO y3HATh pacCTOsSIHUE 10 00bekTa. Takoil criocod orpene-
JICHUSI PACCTOSIHUN HA3bIBAIOT METOJOM TOPU30HTAIBHOIO Mapajiakca. YToll p,
MoJ, KOTOPBIM CO CBETWJIA BUJICH PanyC 3eMJIH, NEPHEHAUKYISAPHBIN K JIydy 3pe-
HUSI, HA3bIBACTCS 20PUBOHMANbHLIM napaniakcom. baza mapaiakca npu 3ToMm
paBHa paaunycy 3emin (okosio 6400 km).

Ecnu ropu3oHTanbHbIN Mapamiake p CBETHIIA S U3MEPEH, TO PACCTOSIHUE
(ot uentpa 3emiun) a0 cBetwia SC = D HaxoIUTCA MPOCTHIM BBIYUCICHHUEM.

o

O6cepsatopusa Ne 2

Paccrosiune no Jlyast SC =D = . Uem OoJibllie pacCTOSIHUE IO CBETHIIA,

sin p
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TE€M MEHbIIIE YToJl p. TOT YroJl paBeH MapajulaKTHYeCKOMY CMEILEHUIO CBETUIa
JUIs1 HaOIro1aTeneid, Haxoasammxcs B Toukax 4 u B (puc. 32.3).
['opuzoHTaNBHBIN  TIA- S
painakc JIynsl coctapisier 57'. \:o
Cpennee paccTosiHuE OT 3eMJIU x
B
384400 kM  (OKpyIJIEHHO -
400000 xm). :
Takum o0pa3oM, BHUIU-
MoOe cMmelleHue 6osee OIU3Ko-
ro o0ObEKTa Ha CI)OHG 3Ha4Hu- Pvic. 32.3. Topu3oHTarnbHbIN Napannakc ceetuna
TeIpHO OoJiee MaleKnX OOBEKTOB MPH MEPEMENISHUH HaOIIoAATeNsl C OJHOTO
KOHIIa HEKOTOpOM 0a3bl Ha Apyroi ee koHel. Eciu minHa 6a3bl M3BECTHA, TO
NapaJIaKTUYECKUI YTOoJl MO3BOJIAET BBIYUCIUTh paccTosiHUE A0 oObekta. [lpu
¢dbuKcupoBaHHOM 0a3e caMm MapauIaKTUYECKUN YToJl CIIYKUT MEPOH pacCTOSHUS
710 0OBEKTA.
JIna ceedenusn. Bee nnanetsl u ConHue ropasno naneiue JIyHbl, U UX na-
pajiakchl COCTaBIIIOT CEKYH/IbI AYTH.
JIns u3MepeHusl MapajiakcoB

CBCTHWJI, JICKAIIUX OaJICKO 3a Ipeac- / 20— YIoJl, Ha KOTOpbIH 3B€3/1a
JJaMHA COHHeqHOﬁ CI/ICTCMBI’ TO €CTbH MEHSAET MOJNOKEHHE Ha HeDOCBOIE
JUIsl 3B€37], paAuyC U ITUAMETP 3eMIIn LA

B KayecTBe 0Oa3uca CIUIIKOM Mallbl. sin(a) = o :a

s 3Be3m 3a Oaszuc OepyT paauyc . I

3eMHOW OpOUTHI (ACTPOHOMHUYECKYIO a=lae.

CAUHUILY), HO IS TIOJABIISIONIETO
OOJILIIMHCTBA 3B€3] M DTOT Oas3uc
OKa3bIBaeTCd HHUYTOXXHBIM, TaK Kak

OHHU OYCHBb AAJICKU OT HaAC. Kak Oo1IpC- Puc. 32.4. OnpepeneHue paccTosHWUiA A0 3Be3g
JENAI0T PACCTOSHUA JI0 3BE3]] IOKa- MEeTOAO0M roAMYHOro napannakca (Bngeo 40 c)
3aHO B BHJIeO (puc. 32.4).

Bonpocu.

R
1. Ecnu B popmyne D = —— npuHsaTh R — paguyc 3eMin — 3a eAUHUILY,
gsin p

TO B YEM MOIYUYUTCS paccTostHue D 1o ceernia’?

[Tonyuum paccTosiHMEe, BBIPaXEHHOE B panycax 3eMIIH.

2. T'opuzonTanbHbll mapaimnakc s JIlynel paBeH 57'. bonpumuii wiam
MEHBIINK OyeT napaiake uist ianet U ComnHila no cpaBHeHuto ¢ JIyHon?

[Inaners! u ConHile HAXOAATCA Aajblle OT 3eMJIU, TOATOMY Napaulakc OyaeT 3Hauu-
TCIBbHO MCHBIIIC. Haan/IMep, napajjiakC i MJIaHET COCTAaBJIACT OKOJIO 1', a 1 COJ'IHI_Ia n
TOTO MeHbIe — §,8".
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JkcnepnumMmeHT 33. YToSiKOBbIW OTpaXaTenb

@Daxmupr. Kak ToapK0 OBbIIT H300pETEH J1azep, Tak Cpa3y Ke BO3HUKIIA HJes
IPUMEHHUTH €r0 U1 TOUHOTO U3MepeHust paccTossHus 1o Jlynsl. JIyu nasepa, nmo-
CJIaHHBIM, B CTOPOHY HEOECHOI'O Tela, OTpa)XaeTcsl U, BO3BpAIAsICh HA 3eMIIIO,

npuHuMaeTcs poroanemenToM (puc. 33.1).
W3mepeHue MPOUCXOIUT  CICTYIOIIAM
0o0pa3oM: UMITYJIbC M3Ty4YEHUS Jiazepa HarpaB-
JsieTcst B cTopoHy JIyHBI, H3MepseTCss HHTepBal
BPEMEHH OT MOMEHTA MOCBUIKU JIa3€PHOTO JIyya
710 TIpeMa OTPKEHHOTO curHaja. Berancnenue
PACCTOSIHUSI TIPOU3BOMST HMCXOAS U3 CKOPOCTH
CBETa B BaKyyMe W ydeTa 3aJCpXKKH pPacIpo-
CTpaHEHHUs CUTHaJIa B 3eMHOU aTMocdepe.
[Ipumenenue nazepa o0OyCIOBICHO Majon
pPacxXoAUMOCTBIO JIA3€PHOTO JIy4a, BHICOKOW WH-

Puc. 33.1. NpumeHeHune nasepa gns
n3mepeHus paccTtosHns 0o JlyHbl

TCHCHUBHOCTBIO OCBCIICHMA LICIHU, d TAKIKC OJHOIBCTHOCTBIO U3JTYUCHHUA, YTO I10-

3BOJIICT BBIACIIUTD cI1a0BIN OTpa}KGHHHﬁ CHUI'HAJI.

Ileny. Y3HaTh, KaK U3MEPSIOT paccTostHUe 10 JIyHBI, U Kak paboTaeT

YFOHKOBBIﬁ OTpaXKXaTCIIb.

Oobopyoosanue u mamepuanst. JlazepHasa ykaszka. JIa 3epkanpia. CKoTY.

bymaxHbIl 3KpaH.
Hucmpykyus.

L CerHI/ITC CKOTUCM ABa 3C€pPKajibla, TaK, yTOOBI OHU OTKPBIBAJINCh U 3a-

KPbIBAJIMCh KaK KHHUT'A.

e 13 nucra mnoTHOW OymMaru M3roToBbTE AKPaH, TAK YTOOBI €r0 MOXKHO ObI-
JI0 TIOCTaBUTh Ha CTOJIE BEPTUKAIIBbHO. J[JIs1 3TOro JO0CTaTOYHO JINCTOK OY-

Marv COruyThb 11oa IpsAMBbIM YIJIOM.

e Pacnosioxxute Ha CTOJIE JIazep- —

HYIO YKa3Ky, 3KpaH U 3€pKajb- e Y

HYI0 CHUCTEMY, KaK d3TO IIOKa3a- . \\\\
HO Ha pucyHke (puc. 33.2). " Ykaska

e BKJIIOUNTE YKa3Ky U HACTPOWTE
COOpaHHYIO0 YCTaHOBKY; HE00-
XOJUMO 4TOOBI JTyY YKa3KH IMO-
najaja Ha OJHO 3€pKajble, OT-

S —

\\\ \\\\
s _Sepkana
e T .

Puc. 33.2. Cxema akcnepmMmeHTa

paxalcsa OT HECTO, IToIIaaall Ha BTOPOC 3CPKAJIbIC M, HAKOHCI, BO3BpallaJi-

sl Ha OyMaKHBIN SKpaH.

Pezynomamer. Ha OymaxxHOM 3KpaHe Mbl YBUJIUM MATHBIIIKO CBETa OT

YKa3KHU.

Oobvacnenue. Jlyd na3epHOil yKa3kH, JOCTHUTHYB 3€pKaJbHON CHUCTEMBI,
OTpa3wiCs OT HEe W, NOBEpHYBIMCh Ha 180°, mapajuieIbHO MOCIAHHOMY JIy4y

BEPHYJICS K DKpaHy.

96



Ha paHHMX 3rTamax na3epHbIX HCCIe-
JIOBAaHWI HHUKAaKUX OTpakaTeJell Jyda Toraa
Ha Jlyne He ObL10. IlepBbie yronakoBswie Ja-
3epHBIC OTpakaTelu OBLIM YCTAaHOBJICHBI HA
«Jlynoxone-1» (1970 ron) — puc. 33.3. Ota
naHesnb Obuta coOpaHa u3 14 yromkoBbIX OT-
paxkareneil. [[pumedaTensHO, 4TO OTpaxkaTenn
BO3BpallatoT CUrHall BCCTAa CTpOro B 06paT' Punc.33.3. YronkoBblil nasepHbii
HOM HamnpaBJICHUU. oTpaxaTesb, yCTaHOI?IJ;I)eHHbIVI Ha «JlHoxoae-

OTtpaxkarenpb MpeAcCTaBiIsieT co00M Tpu
IUIOCKUX OTPaXaKIINX MOBEPXHOCTH, IEpe-
CeKaroIuecs moja npsiMeiM yriaom. JIyd ceera,
MONABIINM B TAKYyI0 KOHCTPYKIIHMIO, OTPA3UTCS
10 OJHOMY pa3y OT KaKJIOW U3 TPEX CTOPOH U
YUIET B HaIpaBlICHUH, HTPOTHBONOJIOKHOM
ucxoaHomy (puc. 33.4). B nHamem skcnepu-
MEHTE HCIMOJIb30BAJICSA YNPOIIEHHBIA YTOJIKO-
BBIH OTpaXaTeJib — C IByM:I 3CPKaJIaMH. Puc. 33.4. MNpuHuMn AencTBrA YronkoBoro

Otpaxkarenb He TpeOyeT 3JIEeKTPOIHEP- oTpaxatens
ruu u oocimyxuBanus. Eciu Ha JlyHe ycTaHOBUTH OTpaskaTellb, a Ha 3emiie — Jazep,
ONTUYECKUN TEJIECKOM U BHICOKOTOYHBIC YAChI, TO MOXHO OYAET peryasipHO hU3Me-
pATH BpeMsl XOja Jiyda 10 oTpaxkarens u oopatHo. Jlazep ucmyckaer 10-20 um-
MyJIbCOB B CEKYH/Y, YTOOBI OOECHEUUTh JOCTATOUYHOE KOJMYECTBO JAHHBIX JIS
nocyuenyromieid 00paboTKH, TO €CTh ONpeneNaTh pacctosuue a0 Jlynsl. B anuma-
1uu (puc.33.5) mokazaHo JAEUCTBUE YTOJIKOBOTO OTpakarens «JIyHoxoma-1».

Ja ceedenusn. B 1962 rony
coperckuii pusuk H.I'. bacoB mpen-
JIOXKWI TPpymmne COTpyIHUKOB Kpbim-
CKOM HAy4YHOM CTaHIMU HCIOJIb30-
BaTh pyOMHOBBIN Jazep ISl JIOKAIUU
Jlynel. B cienyromem roay Ha tene-
CKome Obljla CMOHTHpPOBaHa JIa3epHO-
JIOKAIlMOHHAs anmnaparypa, ¢ MOMO-
IIBI0 KOTOPOW OBLINA 3aperUcTPHUpO-
BaHbl OTpa)K€HHbIC JIyHOU J1a3epHbIE
curHaibl. [lepBbie ke NpocThie OlIeH-
KM TOKa3ajy, 4TO Ja3epHble U3Mepe-
HUs paccTosiHug 10 JIyHBI MO3BOJIAT CYIIECTBEHHO YTOYHUTH OCHOBHBIE Mapa-
MeTpsbl 3emuts — JIyHa.

Puc. 33.5. [leinctBme yronkoBoro otpaxarens
(Bngeo 1 mnH 12 c)
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Cpenuee paccrostaue oT 3emuu 10 Jlynsl coctaBisier 384403 km. Tak kak
op6uta JIyHBI MpeacTaBiIsgeT cOO0M AILTUIIC, TO OJIMKE BCEro OHa K 3emiie Haxo-
nutes B 357 104 kM, a naneliie Bcero — Ha pacctosiHuu 406 696 k.

[ToneTsl k TIaHeTaM TpeOYIOT TOYHOI'O 3HAHHUS PACCTOSHMS JO HUX, IO-
ATOMY HApsIAy C JIA3€PHOM JIOKAMEN MPUMEHSAETCS PaIUOIOKAls, YTOYHUBILNE
OCHOBHBIE paccTosiHUSA B COJTHEYHOM CHUCTEME.

Ontuyeckue yrojkoBbI€ OTpakaTeld HAIUIM NMPUMEHEHHE HE TOJBKO B
aCTPOHOMHYECKUX HUCCIIENOBAHUIX, HO U B HAaBUTALlUU, I U3MEPEHUS CKOPO-
CTH CBeTa B aTMocdepe, JUIsl TOYHOTO U3MEPEHUS PACCTOSIHHN B CTPOUTEIHLCTBE
U TOTIOTPAPUIECKON CheMKE, BOCHHOM JIeJI€.

Bonpocu.

1. Ha moBepxHOCTb, COCTOSIIYI0 M3 JBYX MEPNEHAUKYJSIPHO PaCMOJIO-
JKEHHBIX 3€pKaJl, MaJacT Jyd cBeTa. [JJokakure, 4TO Majaroliuii U OTPaK CHHbBIN
JIy4U I1apajljIeIbHbI.

Hcnonp3ys 3aKOH OTpa)kKEHUs CBETa, CTPOUM
puc. 33.6. Ilomyuyaem, uro ayy MN U OTpaXE€HHbIN
ayuy NT coctaBistoT ¢ npsimoit OB paBHbIE YIJIBL.
Torga u3 paBeHcTBa yrioB cieayer: . SMN =180°—
2a;  MNT=180°-2(90°— ) = 2a.. IToaToMy ~ SMN +
«MNT = 180°. CnenoBarenbHo, najgatomuii iya SM
U OTpaKeHHBIN 1y N7 mapaiieiabHbl, 4TO U TpeOo-
BAJIOCh JJOKA3aTh.

2. IloueMy yroJIKOBBIM OTpakaTenb, yC-
TAHOBJICHHBIM, HAIpUMEpP, HA BEJOCHUIIEIE, Puc. 33.6. Mapatowuii 1 OTpaXeHHbI Ny4n
HHOT/Ia MOXeT He cpaborarb? Kak ke 310 Ha YTOTKORON oTpax@Tene
MOJKET MPOU30UTH — BEJb OH K€ HE UMEET IJIEKTPUUECCKUX KOMIIOHEHTOB, KO-
TOPBIC MOTJIN O BBIMTH U3 CTPOSI.
3TOMY MOTYT CLIOCOOCTBOBATH P/ IPUYUH:

OTpakaTelb MOXET HaXOAUTHCS 3a MpeieaMu Jiyda (ap aBToMOoOmIIs.

Otpaxkarenb MOXXET OBbITh CHIIPHO HAKJIOHEH, MJIM HalpaBJeH B CTOPOHY, YTO BEChbMa
YXYAILIAET €70 ONTUYECKUE XapaKTEPUCTUKH.

['ma3a BoguTeNs MOTYT HAXOIUTHCS 3a MPEAeTIaMu Y3KOro KOHyca CBEeTa, OTChIIIAeMOT0
YT'OJIKOBBIM OTpaXXaTCJICM Ha3al K UCTOYHUKY CBCTA.

B TYMAHE OTpaKaTCJIb MOXKCT INOJIHOCTBIO 6J'IOKI/IpOBaTBC5{.
ABTOMOOMIIL MOXKET ABUTAaThCA C HC BKIIFOUCHHBIMU HWJIM HCHUCITPABHBIMUA q)apaMI/I.

HOBCpXHOCTL OTpaXKATCIIA MOXKET OBITh IMMOKpPbITa BHaFOﬁ, IbUIBIKO, YTO 3HAYHUTCIIBbHO
YXYAIIHUT €ro ONTUYCCKUE XapaKTCPHUCTUKU.

VVV V¥V VYV

akcnepnumeHT 34. HaknoH opbut nnaHeT

Daxkmot. [IpakTUYECKU KaXKIbIH PUCYHOK, M3o0paxkaromuii Hamry Coi-
HEYHYIO CHUCTEMY, HE Ja€T HaM MPEJCTaBICHUS O peajlbHOM MaciiTtade pa3me-
POB OOBEKTOB, PACCTOSIHUS MEX1y HUMH, HAKJIOHE OpPOUT.

Ha puc. 34.1 uzoOpaxena oObrunast Mozesib CONHEUHON CUCTEMBI, HO 0€3
ydera Macmrtaba. Mbl MOKeM BHJIETh BCE MPHU3HAHHBIE COBPEMEHHON HAyKOM
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IJIAHCTHI, 4 TaKKC HAKIIOHBI UX oceu 1 HaIlpaBJICHU BpalllCHUA BOKPYT CcOOCTBEH-
HBIX OCGﬁ, HO PACCTOAHHUA IVIAHCT OT COJIHH& HC COOTBCTCTBYIOT PCAJIBHOCTH.

Eciu  wabmomate U3
IeHTpa 3eMJId 3a BHUIUMBIM
nemxennem  CosHIa  cpenu
3BE3/l, TO B TCUEHHE TOJa OHO
ormuiieT Ha HeOecHOU cdepe
HEKOTOPYIO 3aMKHYTYIO KpH-
BYIO, KOTOPYIO aCTPOHOMBI Ha-
3bIBAIOT DKJIMNTUKON. [lmoc-
KOCTh, HAJIIO)KCHHAasT Ha OJTY
KPUBYIO, HA3bIBACTCS TLIOCKO-
CThIO HJKIMNTHKUA. OUYeBHJIHO,

Bexepa
Mepkypun

3emns
Map

Puc. 34.1. Mogenb ConHeYyHon cuctemsbl

4TO OCHTPEI 3emiu u COHH]_Ia BCCTa CKOJIB3AT I10 IINIOCKOCTH SKJIHUIITHKH.
II1OCKOCTE SKJIIMIITHKY HaKJIOHEHA K INIOCKOCTH HEOECHOTO 9KBATOpa (BK-

BaTopa 3eMJiin) noj yriom 23°26'.

Ilens. Ha Moaenu nokaszaTh HaKJIOH OopOUT ruiaHeT COJTHEYHON CHUCTEMBbI

I1I0 OTHOILICHHUIO K 3KJIMIITHUKE.

Oobopyoosanue u mamepuanvt. ONMHAKOBbIC KAPTOUYKU U3 TJIOTHOU OY-

Mmard (8 mryk). CKoTu.
Hucmpykyua.

o [loanummre KapTOUKH, YKa3aB HA HUX Ha3BaHMs TUIAHET U HAKIIOH UX O-
OUT K DKIMUIITUKE; B HEKOTOPOM MacilTade yCIOBHO M300pa3uTe YacTH
OpOUT, OIB3YACH TAaHHBIMU CleaAyrolIei Taom. 34.1.

OpOuTHI MIIaHET

Tabauua 34.1

lMnaHeTa HaknoH opbuTtbl K SKNUNTUKE Bonbuias noa“é’OCb opouTEl,
Mepkypuii ~7°00 0,39
Benepa ~3°23' 0,72
3emus 0°00 1,00
Ypan 0°46', 19,18
tOnurep 1°18' 5,20
Hentyn 1°46' 30,06
Mapc 1°51" 1,52
CarypH 2029’ 9,55
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o (CkoTueM CKPCIIUTC KAapTOYKH

(o] U
O Kparo B Buae OJIOKHOTa 2729 CatypH

~~_1°51 Mapc
WM TCTpay B IMOPAIKE BO3- / / 1°46' Hel'lTYH
pacTaHusi HaKJIOHa OpOUT o //1013' tOnuTep

» Y
wiader (puc. 34.2). Mexny Rop6= 9,95 a.¢ 4/0046’ YpaH

HIDKHEH KapToukoi (Mepky- m— gzgg" SE(SEeMHJ::;') ]

N T

puil) U BEpXHEU KaPTOUKOU ~7900" Mepkypwii
(CaTypH) HMOJLKCH ObITH yroxa Puc. 34.2. CkpenneHHbiin Habop KapToyek C HaknoHamMm
He OoJtee 10°. op6uT NnaHeT

e CocenHue KapTOUYKU OTAEIUTE JPYT OT Apyra HEOOJbIIUMU BCTABKAMH U3
HEOOJBIITUX KOMOYKOB OyMaru, Tak, 9ToObl moayduics 3(QQexT cierka
PACKpBITOM TETpaau C TOMOPUIAITUMHUCS JIUCTOUKAMHU.

Pe3ynvmam. 1lomyuennas mozenb COJTHEYHOW CUCTEMBI JAET IMPEICTaBiIe-
HUE O paclpeieICHUH OpOUT IIIaHeT B rpocTpancTBe. Kak BUauM, ¢ HEOOIBIITMMEI
OTKJIOHEHUSIMHU BCE€ OpPOUTHI HAXOIATCS MPAKTUYECKU B OJTHOM MJIOCKOCTH.

Oobvacuenue. Yron Mexay 0a30BOi TUIOCKOCTBIO U IJIOCKOCTBIO OPOUTHI
HOCHUT Ha3BaHHE HAaKJIOHEHHE opOuThl. ba3zoBoil mmockocThio B CoNHEYHOU cuc-
TEME€ CUUTAETCS TJIOCKOCTh 3eMHOM opOouThl. B CosiHeuHO cucTeme pacrionara-
IOTCSI BOCEMb IUIAHET U UX OPOUTHI OYCHb OJM3KU K IJIOCKOCTH 3€MHOUN OpOUTHI
(OKJIMNITUKH). DTO OOBSICHIETCS TEM, YTO «CTPOUTEIbHBIN MaTepua» st CoiH-
11a ¥ TUTAaHET KOI'/1a-To OBbUI €IMH U, BEPOATHO, BpalllaJICsd BOKPYT cBOel ocu. Brio-
CJIEJICTBHH TIOJT JEHCTBUEM TE€X WJIM UHBIX PUYUH «CTpOMMaTeprany pa3aeiauiics
Ha JIBE€ HEPABHBIE YACTH, KOTOPbIE COXPAHWIM HAIIPABJIEHUE CBOErO M3HAYAIBHO-
ro BpaiieHus. bonbias yacth ctana mapom CoJHIIEM, MEHbIIass — AUCKOM BO-
Kpyr Hero. [Tnaners 06pazoBainch U3 ATOTO JAUCKA, U 3TUM OOBSICHIETCS, TIoUe-
My Y IJIQHET MIOCKOCTHU BpanieHus: BOKpyr CoJiHIIa TPUMEPHO COBMAIALOT.

Mna ceeoenusn. Bece nnanetsl COTHEYHOM CHCTEMBI OCYILIECTBIISIOT JIBH-
YKEHHUE 10 CBOMM TPAEKTOPHUSIM B HampasieHuu BpamieHus: Comana. OpOuTs abd-
COJIFOTHO BCEX IUJIAHET UMEIOT (hOPMY BBITIHYTOTO Kpyra, ¥ HACKOJIbKO BEIHKa
ATa BBITSIHYTOCTh, OMPEACISIETCS JKCUEHTPUCUTETOM, €CIM DKCIEHTPUCUTET
OYEeHb MAJICHBKHUH (ITOYTH HOJIb) hopMa Hambosiee mpUOIMKeHa K Kpyry, OJIHa-
KO, opOuta MepKypusi UMEeT HECKOJbKO BBITIHYTYIO TPACKTOPHIO IO CpaBHE-
HUIO C IPYTUMU IJIaHETaMHU.

[InaHeTsl ABMXKYTCS B OJHY CTOPOHY OTHOcUTENbHO COHIIA, a UMEHHO
MPOTUB JBHXXEHHS CTPEIOK 4acoB. BeHepa u YpaH, KOTOPBINA IBUTACTCS IPAK-
TUYECKU Ha OOKY, a TaKK€ HEKOTOpbIE CIYTHUKHU ILJIAaHET MUMEIOT JAPYroe Ha-
MpaBJICHUE BPAIICHMUS.

Bonpocu.

1. Kakue cymecTByIOT 0COOEHHOCTH IjIaHeT moao0HbIX OnuTepy?

((IOHI/ITGDI/IaHHI)I» BMECTC C MHOTOYMUCJICHHBIMU CITYTHUKaMHU 06p33y10T COOCTBEHHBIE
«COJIHEYHBIC CUCTEMBD).

2. U3BectHas muaHera-ruraiT CaTypH OKpyXKeHa KoJbLamu. Y KakHhx
eIle TUTaHET UMEIOTCS KOJiblia?

Konbna umerores u y nqpyrux mianer-rurantos (FOnurep, Ypan, Hentyn).
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JkcnepumeHT 35. TemnepaTtypa 1 TeHb

@Dakmpr. OKpy>KarOUIMIl HAC BO3yX HE UMEET MOCTOSHHON TEMITEPaTypHI.
JletoM OH mpOTrpeT Jiydlle, 4YeM 3UMOM, a JTHEM €ro TeMIlepaTypa BBIIIE, YEM
HOublo. TeMmeparypa Bo3/yXxa MEHsETCS JJaXe B TEUEHHE JIHS, B TEHU WJIM Ha
OTKPBITOH MECTHOCTH.

[ToBepxHOCTH 3eMiH (IIOYBA) CMOXKET OBITh OXapaKTEpPU30BaHA KaK CJIOH,
IPUHUMAIOLIMI JESITENbHOE ydacThe B TEIJIOOOMEHE MEXay 3eMilell U aTMo-
cdepoit. [louBa BocmpuHMMaeT TersioBoe uinydeHue COJHIA, aKKyMYJIHpPYeT
TEIUIOTY M UCIyCKaeT ee 00paTHO B aTMOC(epy MOCPEACTBOM pagualii U KOH-
BeKIIMU. BepxHMii cl10il HOYBBI NPUHUMAET TEMIEPATYPy BO3/AyXa, HO C HEKOTO-
pPBIM OTCTAaBaHUEM I10 BPEMEHMU.

Ilens. Iloka3aTp, KaK BIUSAET TEHb HA TEMIIEPATyPy NOBEPXHOCTH HalIEH
IJIAHETHI.

Obopyoosanue u mamepuapl. /IBa OTMHAKOBBIX TEPMOMETPA.

Hucmpykuyusa.

e B conHeuHBbll J1IeHb BBIOEPUTE MECTO, YACTUUHO 3aTEHEHHOE, HaIpUMeEp,
JEPEBBSIMHU WU 30aHUSMU.

e [lomecTtuTe OMH M3 TEPMOMETPOB HA 3€MJIIO B TE€HU JI€PEBa WM 3aHUSL.
Jpyroil TepMOMETP — HA OTKPBITOM MECTE IO/ NPSIMBIMHU COJHEYHBIMU JIYy-
yamu. BaxHo, 4T00BI 00a TepMOMETpa JIEKaIH Ha MOBEPXHOCTH OJHOIO TH-
na ¥ CTPYKTYpbl (TpaBa, YIUIOTHEHHBIM NECOK, pbIXjas MOYBa M T.II.) —
puc. 35.1.

e UYepes 15-20 munyt 3aduxkcupyite Temiepa-
Typy 000UX TEPMOMETPOB.

Pesynomamur. Temriepatypa Ha IOBEPXHOCTH
3eMJIM B TEHU OKa3aJlach HMXKE, YE€M MOJ MPSMbIMHU
COJIHEYHBIMH JTyYaMH.

Oobvsacnenue. JlepeBo Wiau 371aHUe 00pa3yroT
T€Hb, TaK KaK MEPEKPHIBAIOT YaCTh CBETOBBIX JTyUEeH,

Huakaa Buicokan

Imagaromnux Ha 3EMIIIO. HOBerHOCTL 3€EMJIX OJHOI'O Temnepatypa Temnepatypa

Y TOTO )K€ TUIIA MO/ IPSMbIMHU COJTHEYHBIMH JTy4YaMHU Puc. 35.1. TepmomeTpb

MOJIy4aeT OOJIbIIIE CBETOBOW JSHEPTUM, YEM B TEHHU.  OMCLUCHbI B TEHN 1 Ha OTKDLITOM
MeCTe MoKasbIBaloT pasHyto

HOBTOMy B TCHH TCPMOMCTDP 6y)1€T IIOKAa3bIBATh Temneparypy

MEHBIIYIO TEMIIEPATYPY.
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Jlna ceeoenusn. OcCOOEHHO PE3KO MEHSIETCS TEM-
neparypa Ha 3emMJI€ IO CE30HAM T0Jla B MYCTBIHIX H
MeCTax, HaxXOJSAIMXCAd BAAIM OT OKEaHOB M MOpEM.
3uMON MOpO3bl B MYCTHIHSAX JIOXOIST WHOTAA A0 —
25 C. Jletom >xe OBIBaEeT Tak >KapKo, YTO Jake B TCHU
TeMIepaTrypa Bo3ayxa nogHumaercs 10 +45°C u 60-
nee. Takum oOpazoMm, kosnebaHue TeMmiiepaTyp B Iyc-
ThiHE MOeT aocturath 70°C. B okpecTHOCTSIX Topoaa
SkyTcka MUHUMAaJbHas SHBApCKas TemIepaTypa BO3-
nyxa pocturaer —63°C, a MakcUMallbHasl HIOJIbCKAs
+35°C. T'onoBas pa3HHLIa (aMIUIUTYJ1a) TEMIEPATYpPhI
BO3]lyXa, TaKUM 00pa3om, cocrasisier okosio 100°C.

Cpennsia TemnepaTypa Ha NMOBEPXHOCTH 3EMIIA
coctaBisier 15°C. ns apyrux maner CoONHEYHOM
CUCTEMBI CpEAHHE TEeMIepaTypbl MPEICTaBICHbI Ha
puc. 35.2.

Bonpocu.

1. Benepa, Haxonurcs ganbiie oT CoiHLa, yeM
Mepkypuid, OJHAKO CpEIHss TemIleparypa Ha 3TOH

IUIaHETE BEILIE, yeM Yy Mepkypust. [Touemy?

Atmocdepa BeHepsl COCTOUT U3 IJIOTHBIX 00JIAKOB, CO-
JIEPKALIMX YITIEKUCIBIA Ta3 U JBYOKUCH CEPBL. JTO CO3Ja€eT aT-
MOC(EPHYIO IOBYILKY» [UISl COTHEYHOTO Teria (BOSHUKAET TaK -

Ha3bIBaE€MbIll TApHUKOBBIN 3(pdexT). OO 3TOM SBIEHUHU paccKa- Puc. 35.2. CpeaHsist
3BIBAETCS B BUJIEO TenecTyaun Pockocmoca (puc 35.3). Temneparypa Ha nnaxerax

2. JlHeBHas Temmeparypa Ha
MOBEPXHOCTH MepKypus IMOJHHMA-

etcst 10 427°C, a HOUHas OIyCKaeTcs Sy AN % )
no wmunyc 180°C. Kak O0OBSCHUTH WUHTEPECHDIE (DAKTH‘-"_ :
5ToT (hakT? |

He umeromuii cyiiecTBEHHOW aTMO-
chepel Mepkypuit — He crocoOeH yuep-
JKUBATh TEILIO.

Puc. 35.3. Camas ropsyasa nnaHeta
(Bnoeo 1 muH 13 )

KcnepumeHT 36. 3nma n neto

@Daxkmot. [louemy 3UMOI XOJIOAHO, a JIETOM Tero? MHOrue OTBETAT Ha
3TOT BONPOC KPaTKO: M3-3a JIBMKEeHHs 3emun BOKpyr ConHna. Ho oTBeT HyXHO
KOHKpPETHU3UpOBaTh — moueMy uMeHHo? Kazanock Obl, Bce MpocTo — 3emils
nBukeTcss BOKpyr CoJiHIIa HE COBCEM IO KPYry — B TE€UEHHE I'0Jja OHA MOXKET
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ObITh Ommke wiu paneiie oT Connia. Okas3bIBaeTcsi, YTO KOrja y Hac JIETO,
3emutst Ha camoM Jiene fanbiie ot CoiHIla, a Korjaa 3uMa — Oke (mapaaokc!).
B sanuBape 3emuia orctouT oT ConHua Ha paccTosHUM 147 MIH. KM, a B HIOHE
nanpnie — 152 MIIH. KM.

UtoOsl pazoOparbcsi B MPUYUHAX CMEHBI TOp TOja, MPOBEAEM JKCIEPH-
MEHT. B 3Tol cuTyaluuy Ba)KHO yYHUTHIBATH HE TOJBKO TO, YTO MBI HE TOJIBKO
Bpaiaemcsi BMecte ¢ 3emuiei Bokpyr CoiHIla, HO U TO, YTO MPU ITOM 3eMJis
BpaulaeTcsi BOKpYr BOOOpaxaeMoi 3¢MHOM OCH.

I]eny. Tlokazate, mouemMy Ha 3emJiie MOCIEN0BATENBHO TPOUCXOIUT CMEHA
IOp roJ1a: BECHA—JIETO—OCEHb—3UMa.

Oobopyoosanue u mamepuanol.
['mobyc 3emmu. Jlamma 6e3 abaxypa.
«Opbutay 3emiu.

Hanomuaum, yto ocp rnoOyca yc-
TAQHABIIMBAIOT HE BEPTUKAIBHO, a MO/
HEKOTOPBIM YIJIOM K TOpPHU30HTAIBHOMN
IockocTu (mpumepHo 66°33").

Hucmpykuyua.

e Ha IMUPOKOM CTOJIC IIPOYCPTHUTE Puc. 36.1. [ismxenHne 3emnu no opbute
MEJIOM OKPYHOCTb — TPAEKTOPHUIO0 OpOUTHI 3eMIId. DITUIICOOOPa3HOCTh
TPAEKTOPUH HET HEOOXOAUMOCTH YUUTHIBATb.

e B 3areMHEHHON KOMHAaTe€ YCTAaHOBUTE HAa MPOYEPUYEHHYIO OKPYKHOCTb
ri00yc, a LIEHTPe PacloJIOKUTE BKIIFOUEHHYIO 3JIEKTPUUECKYIO JJaMIIOUKY,
KOTOpasi OyAeT BbINOJIHATH poJib ConHIIa.

e HauuHaliTe mocTeneHHO MepeaBUraTh IJIO0YC MO «OpOUTE» TaKUM 00pa-
30M, 4TOOBI BOOOpakaemasi OCb 3eMJIM BCE€ BpEMs COXpaHsIa OJTHO U TO
K€ HaIlpaBJEHUE, HAIPUMEP, KaKyl0-TO TOUKy Ha motoike. I[Ipu nBuxke-
Hun 3emui BOKpyr CoiHIa 36MHasi OCh HAKJIIOHEHA K IUIOCKOCTH CBOETO
MyTH BCerja noj oAHUM yrioMm (puc. 36.1). B ecrecTBEeHHBIX yCIIOBUSIX
Takou Toukoi sBisieTcs [lonsipHas 3Be31a.

e Bo Bpems «myremecTBus» riodyca
o «opOuTe», MOXKETe CJerka MoBO-
padyrBaTh €ro BOKPYT OCH, YTOOBI Ha-
OJII0/1aTh CMEHY JTHA U HOYM (BCIIOM-
HUM sKcriepuMeHT Ne 6). 3emutst ofi-
HOBPEMEHHO YYacTBYET B JBYX JIBU-
KeHusx: Bpamaercs Bokpyr ConHila
(c mepuoIoOM OJUH TOA) U BOKPYT
coOCTBEHHOU ocH (0JUH 00OpOT B Te-

Puc. 36.2. MameHeHne OCBELLLEHHOCTU
YeHUE CYTOK, a 3a rof 365 000poToB). 36MHOIO Wapa B TEYEHNE oA
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Pezynomamur. 1Ipy OCTOSSHHOM COXpaHe-
HUU OJTHOTO U TO K€ HAIpPABJICHUS OCU BpalllCHUS
3eMii IO OTHOIIEHHUIO K IJIOCKOCTH 3€MHOM Op-
OUTBI OCBEUIEHHOCTh 3€MHOI0 IIapa M3MEHSETCS
TaK, Kak MOKa3aHo Ha puc. 36.2.

Oovacnenue. Tak Kak 3eMHasi OCh IMOCTO-
SHHO HAKJIOHEHAa K TUIOCKOCTH OpPOWTHI, IO KOTO-
POl MPOUCXOAUT ABUKEHHUE TUIAHETHI, MOJ] YTIOM
66°33', moATOMY B TE€UEHHE r0Jla Pa3HbIE y4aCTKU
36MHOM TOBEPXHOCTH IMOJYYalOT HEOJIMHAKOBOE
KOJIMYECTBO CBETa W Tera. B 3aBucuMoOCTH OT
MeCTa HaXO0XJIeHUs 3eMJId Ha OpOUTE TO OJTHO, TO
Jpyroe ee IMoJyliapue MoJIydyaroT TO OoJiblIe, TO
MEHbIIIE COJIHEYHOTO TeTlJIa U CBETA.

Korga ceepHoe nonymapue 3emin HaKJIo-
HEHO B cTOpoHYy OT COJIHIIa, TO €ro JIy4d NajaroT
HAa CEBEpHOE ToJIylIapue Kak Obl
«BCKOJIb3b» — pHUC. 36.3. A B I0KHOM I10-
JyIIApUU JIyYd MaJaroT MOYTU «B JOOY.
Torga B ceBepHOM NOJIYIIAPUN HACTYIIA-
€T 3UMa, a B F0)KHOM MOJIyIIapUHA B 3TO
BpeMs — HA00OpOT, JIETO.

Kornma cesepnoe nosymapue 3em-
JIM HaKJIOHEHO B cTopoHy K CoiHIly, TO
Haobopot ayun ConHIla ManarT Ha ce-

CeBepHbin
norntoc
ConHeyHble nyyn

K ConHuy
._._._._._._._.-’

Ocb BpaLyeHuns

Puc.36.3. NonoxeHue ceBepHOro
nonywapus 3sumMon

CeBepHbii
nontoc

ConHeyHble nyun

—_—
—_—
K ConHuy
-«

Ocb BpaueHus

Puc. 36.4. NonoxeHne ceBepHOro
nonyLapusi neTom

Hauano sechl

121 mapra
Hauano anmel
21 pexabpn

Hauano ocaHn
23 cenTRbpR

Pwuc. 36.5. XapakTepHble gatbl CMEHbI

KNMMaTn4eCcknx ce3aoHoB

BEPHOE IMOJIyIIApUE «B JO0», a Ha F0XKHOE — «BCKOJIb3b». TOTJ]a B CEBEPHOM TI0-
JyIIApUH HACTYyIaeT JIETO, a B F0)KHOM — Hao0opoT, 3uMa (puc 36.4). Kpome To-
ro, jeroMm CoOJHIIE HAaXOIWUTCSA MOJbIIE HaJ TOPU30HTOM U TMOITOMY HMEET
OoJbIIIe BpEMEHHU, YTOOBI pa30rpeTh BCE BOKPYT /10 00Jiee BHICOKOU TeMIiepaTy-

PBbI, YEM 3UMOM.

PesynpraTel  HaOMIOAEHUN C
Y4eTOM TMaJICHUS COJHCYHBIX JIy4eH
o0obmaer puc. 36.5, Ha KOTOpPOM
yKa3aHbl XapaKTEPHbBIC KaJCHIapHbIC
JaThl CMEHBI KIMMaTHYECKHX CE€30-
HOB Ha 3eMJie.

HWTak, och HE MEHSET CBOEro
MOJIOKEHUST TIPU JIBIXKCHUU 3EMITH.
Haknon 3emHOi ocm u oOparieHue
3emuin BOKpyr CoJHUA SBISIOTCS
MPUYUHON CMEHBI BPEMEH Toja.
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BECHA
21 mapra

MR
21 aerabpa
0CEHb
23 cenTabpa

Puc. 36.6. [pmkeHune 3emnu Bokpyr ConHua

(Bnpeo 3 MuH 26 c)



C nBwxkennem 3emiin o opoute BOKpyr CoJiHIIa U SBICHUSMH, COITPOBO-
YKIAIOIIMMH ATO JIBMYKEHHUE MOXKHO 03HAKOMUTBLCS B BUIEO (puc. 36.6).

Bonpocu.

1. Eciiu 661 ock 3eMin pacriosarajiach o NpsiMbIM yTJIOM K opOuTe 3em-

JIX BOKpYT COJ'IHHa, TO KakK OBI DTO CKa3aj0Ch Ha BpEMCHAX roz:a?

He 05110 OBI BpeMeH To/a, a Bce JHU ObUTH ObI OIMHAKOBBIMU. HO 3Ta 0Ch HaKIIOHEHA,
B pe3ysibTaTte 3eMiisi Bpaiaercs BOKpyr CollHIIa B HAKJIOHHOM ITOJIOKEHUH. JTO TIOJIOKCHHE
COXpaHsieTcs KPYIJIbI TOJl, 2 OCh 3eMJIM BCETJja HallpaBJieHa B OJIHY TOUYKy — Ha [lomsipHyro
3BE31Y.

2. IloueMy Ha 3KBaTOpE KUTEIH TEX MECT HE 3HAIOT XOJIOAOB?

Ha skBaTope coHEYHbIE Ty4YH MagaroT OTBECHO, MpsiMo. CONHIE B 3THX MECTaX IpH-
HOCHUT OOJIBIIIE TEIIa, [IO3TOMY KUTEIIH dTHX MECT HE 3HAIOT X0JI0J10B. TaM He Tak pe3Ko, KaK
y Hac, CMCHSIOTCSI BpEMEHA T'oJla, U HUKOT/1a He ObIBaeT CHera.

QkcnepumeHT 37. Obnaka

@Dakmur. Ha 3emne Mbl mpu-
BBIKJIM K O0JIakaM, KOTOpbIE CHavdaa
dbopMuUpyrOTCST U3 BOASHOIO Mapa, a
MOTOM pacrajaroTcs, oOpyIIMBas Ha
Hac 10K, cHer U rpaa. Ha puc. 37.1
MOKa3aHO KaK BBITJIAIUT 3eMilsl W3
KocMoca: o0jlaka 3aKphIBalOT YacTh
ee moBepXHOCTH. OKa3bIBAETCA, YTO
Ha HEKOTOPBIX JPYrHUX TUTaHETax
ConHeuHOM cUCTEeMBbl Takxe oOpa-
3YIOTCSl 00J1aKa U OBIBAIOT OCAJIKHU.

Ileny. llokazath, Kak o00Opa-
3YyIOTCs 00J1aKa U3 BOJSIHOTO Tapa.

Oobopyoosanue u mamepua-

qibt. CTexnsiHHas OaHKa (2_3 HHTpa)- Puc. 37.1. Obnaka Ha 3emne (BMA 13 kOCcMoOca).
ToHkasi *ecTsHas Kpblllka Ha OaH- AxrmaLms
Ky. [ opsiuas Bona. Jlen.

Hucmpyxkuus.

e Haeiite B 6aHKY OKOJIO CTakaHa-ABYX ropsiaeit Bojasl (50—60 °C).
e Ha TOHKYIO epeBepHYTYIO KPBILIKY, KaK Ha OJIF0JIEYKO MOJOKHUTE KyOu-
KU JIbJA.
o [lepenecure KpHIIIKY CO JIHJIOM Ha TOPIBIMIKO OAHKHU C TOpSUYEH BOJON —
puc. 37.2.
Pezynomamur. 1lon xpolikod B OaHke oOpazoBasioch «oOmako». Ha
BHYTPEHHHUX CTEHKaX OaHKHU 00pa30BaIUCh MOTEKHU BOIBI.
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Oobvacnenue. 1IpoBeNCHHBI SKCIEPUMEHT MO/IE-
JupyeT mpoiecc GopMUpPOBaHKS O0JAKOB MPU OXJIAXKIe-
HUU TEIUIoro Bosayxa. Bo3ayx BHyTpu OaHKH, MOJHHUMA-
ACh BBEPX, CTall oxJaxzaaTeca. CoaepKaluiics B HEM BO-
JISTHOW TIap HavaJl KOHJICHCHUPOBATHCA, 00pa3ys «001aKko».
Yacth BozbI 3 «00IaKa» oceia Ha CTCHKax OaHKH.

BonsiHoit map cam mo cebe HE BHJIEH, HO B 3€MHOM
aTMocdepe oH Bcerma npucytcTByeT. [lap coOupaercs B
KareiabKH, €CIIM €CTh YacCTHUIbl — LIEHTPbI KOHAEHCAIIUH, K
KOTOPBIM MOJIEKYJIaM BOJISIHOTO Tapa MOKHO «IIPHJIHII-
HyTb». Hax okeaHamu, Hampumep, BOJSHOM Iap MOKET
CMauMBaTh YaCTUIIbl COJIM, HAJl CYIIEH — YaCTUYKU IbUIH
U B pe3yJibTaTe 0O0pa30BBIBaTH KarelbKu TymMaHa, KOTO-
pble CTaHOBSTCA BUIUMBIMH. Wnu, eciu Temieparypa
camsmnack 10 0°C (umu eme HWKE), BoJa MOXKET HaMep-

Puc. 37.2. «<Obnako» B
OaHke ¢ ropsiyei Bogomn

3aTb HA IIBUICBBIC YaCTHUIBI, TO B 9TOM CJIy4dC BO3HHUKAIOT JICISHBIC KPHUCTAJLJIbL

(cuer, Tpan).

Yem BbIIIE TeMIlepaTypa BO31yXa, TEM
OoJIbIIIe BOJSTHOTO TIapa OH MOXKET YAepKaTh B
ceOe; BOT MOATOMY MbI B OAHKY HaJIMBaJIH IoO-
psaayto Boay. C MpOIBHKCHUEM BBEPX, TEMIIC-
parypa Bo3myxa magaer. [losromy Biara Ha-
YHHAET KOHJEHCHpOBaThcs B obOisaka. Korma
TEMIIepaTypa Mnajaet eie HIxe, a 00JIaKo yxKe
HE MOXET YJACpKHBaTh COJAEpIKaIeecs B HEM
KOJIMYECTBO BIIATH, W3JIUIIKU TPOJIMBAIOTCS B
BUJIE TOXKIS.

Ha xaxmoii mitanetre cBos YHUKaJIbHAS Puc. 37.3. O6naka B aTMoccepe BeHepbl

aTMocdepa, KoTopas O00yCIIOBIUBAET
HE MEHEE YHUKAJIbHYIO TOTOay, YeM
Ha 3emie. Ho atu obnaka, kak nmpaBu-
JI0, COCTOSIT OTHIOJIb HE U3 BOJIBI.

JIna ceedenusn. Mepkypui —
camas Ommwkaiiias kK CoJHITy TUTaHeTa.
Atmocthepa Mepkypusi  HaCTOJIBKO
paspekeHa, YTO €€ TPAKTUYCCKH He-
BO3MO>KHO 00Hapyxuth. Ha Mepkypuu
He ObIBaeT HU 00JIaKOB, HU JTOXKJIEH.

B HaCTOAIICC BPCMA Ma KakK Puc. 37.4. O6naka Ha KOnutepe. Mponét
u MepKypI/Iﬁ, TaKkKe HUMEeT BeChbMa KA "HOHoHa" Hag BepumHamu obnakos FOnuTepa.

pa3pexennyro atmochepy. Korma Ha

Mai 2017 (Bupeo 4 MuH 44 c)

Mapce HactynaeTr 3uMa, HaJi KpaCHBIMU paBHUHAMU TOSIBJISIIOTCS TOHKHE 00J1a-
Ka W3 3aMep3lIei ABYOKHCH YIJIepoJa W MHEU MOKpbIBaeT cKaibl. 1lo yrpam
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B JIOJIMHAX OBIBAE€T TYMaH, MHOT/Ia JOBOJBHO T'yCTOW. MUJIIMap bl JIET Ha3a, 1o
MHEHHUIO YYEHBIX, aTMocdepa Ha Mapce Oblia MI0THEE, MOKET OBbITh BBINAAIH
oOumbHBIE 10XKAU. TO, YTO CEroAHs OCTAIOCH OT ATOT'O BOJIHOTO M300MIIMS, TOH-
KHM CJIOEM MOKPHIBAET MOJSPHYIO 00JACTh U CKYJIHO CKAaIlIUBAeTCs B paclleiu-
HaX CKaJ U B TPEUIMHAX IPYHTA.

Benepa, namnra 6mmkaiiias coceka mo KocMocCy, UMeeT MOTIHBINA 00J1ad-
HBII TOKpoB. Macca atmocdepsr Benepsl nmpumepno B 100 pa3 npeBbliaeT Mac-
cy atmocdeps! 3emu. Atmocdepa Ha Benepe Obuta otkpeita eme M.B. Jlomo-
HOCOBBIM (1761 r.). ITo3ke BBISICHUIOCH, OOJaka BeHepbl COCTOST B OCHOBHOM
u3 kamnenek 75+80-mpoueHTHOM cepHOM KHUCIOThl. CepHasi KUCI0Ta, BO3HUKIIA
O] JCMCTBHEM COJIHEYHOTO CBETA W3 MPUCYTCTBYIOIIMX B aTMOc(epe yrieKu-
CJIOTHI, BOJSIHOTO Tapa M coeluHEeHU cepbl. B aTMocdepe miaHeTsl 3aduKcu-
POBaHBI TPO3bI U KUCIOTHBIE A0XKau. Ha puc. 37.3 nmokazaHnbl BeHepUaHCKHUE 00-
naka, chororpadupoBaHHBIE JIJISl HATJITHOCTH B YIBTPadUOIETOBBIX JTyUax.

HOnuTep — 370 rUraHTCKUN Bpaliarouuiics ra3o-
BBIH I1ap, COCTOAIIMN B OCHOBHOM M3 BOJIOPO/Ia U T'eusl.
[Inanera oOKpyXeHa IBETHBIMH IIOJIOCAMU O0OJIaKOB
(puc. 37.4), onnako OoybIIMHCTBO 0OsakoB OmuTepa
COCTOUT U3 KPUCTAJUIMKOB 3aCTHIBIIET0 aMMHUaKa, XOTS
€CThb U O0JaKa, cocTosimue U3 Boabl. OpaHKEBbIN LIBET
aTMocdepe npuaarT coeauHeHus ¢pochopa u ceprl. Ha Puc. 37é5a-T/;‘gr:°¢ePa
Onutepe ObiBatoT OypH, Ja)ke CHIIbHBIE Yparasbl, a
TaK)Ke, 0 MHECHUIO YUCHBIX, TOKIA U CHETOIa bl M3 aMMHUaKa.

CarypH — ellle 0/lHa TUTaHTCKas IJIaHEeTa, BECbMa
noxoxasi Ha KOnuTep u uMmeromnas CXokKyr ¢ HUM I10-
rony. Ha puc. 37.5 armocdepa CarypHa uzobpakena B
YCIIOBHBIX I[BE€TaX. Pa3HbIMU TOHaMU M300pa’keHbI 00-
Jaka ¢ OOJIBIIIUM COJIEpKAaHUEM METaHa, HaXOJSAIIHECs
Ha pa3HBIX BBICOTaX. KOHBEKIMS, BbI3bIBacMasi BHYT-
penHuM teruioM CaTypHa, a Takyke ObICTpOe BpallleHHe
TJTAHETHI TPUBOJAT K OOpa30BaHUIO CHIIBHBIX BETPOB
(ux ckopoctb gocturaet 1800 km/4). Bypu 1 UMKIOHBI
Ha Carypse OylIytoT rogamu 0e3 nmepepbipa.

Ypan Takke razoBas IUJIaHETa, MOKPBITAsl MOIII-
HBIMH OOJIaKaMH, COCTOSIIITUMH W3 BOJOPOJQ, TEIUsS U Puc. 37.6. ATmocdepa Ypara
meraHa — puc. 37.6. HexoTopsie u3 3TUX 00JIaKOB, CO- ® VHeppaKpaciom cnexTpe
CTOSIIIIE U3 METaHa, HATIOMUHAIOT TUTAHTCKHWE KOMUHU 3E€MHBIX TPO30BBIX TYY.
B armocdepe eaBa paznuuumbsl ObICTPO MEepeMEIAoNIecs MoaI0Ckl 001akoB. 13
ATUX 00JIaKOB MAJIAI0T KaIlJIU KUIAKOTO METaHa, KOTOPbIE UCHAPSIOTCS, HE J0Je-
TEB JI0 MOBEPXHOCTU TulaHeThl. UMeHHO Oiarojapsi ToMy razoo0pasHoMy Be-
niecTBy atMoc(epa Ypana npuoOpeTaeT cCuHe-3eJIeHbIE OTTCHKH.
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ATtmocdepa HenryHa cOCTOMT B OCHOB-
HOM M3 BOJIOpOJA, Teiivs, METaHa M aMMHakKa.
MeTaH TOIJIOMIAET KPACHYIO 4acTh CIIEKTpa U
IIPOITYCKAeT CUHUU U 3eyieHbIN 1BeTa. [loatomy
IBET MOBEpXHOCTH HenTyHa kaxercs 3ej1eHoBa-
TO-TOTYOBIM.

Haumnast ¢ BeIcOTEI OK00 50 XM, OT mO-
BEPXHOCTHBIX CJIOEB aTMocdepbl U ganee 0
BBICOTHI B HECKOJIBKO THICSY KHUJIOMETPOB, ILia-
HETy TOKPBIBAIOT CEPEOPUCTHIE TIEPHUCTHIE 00-
JaKa, COCTOSIIME MPEUMYIIECTBEHHO U3 3a-
Mepamiero metana (puc. 37.7). Cpeau o0akoB
HaOII0/1al0TCs  00pa3oBaHUs, HAIIOMHUHAOIIUE
IIUKJIOHHBIC 3aBUXPEHUs aTMOoCdephl, MOJ00HO
TOMY, Kak 3T0 uMmeeT mecto Ha IOmutepe. Ta-
KM€ 3aBUXPEHUA BBIVISIAT B BUJEC MATEH W II€-
PUOJIMYECKH BO3ZHUKAIOT U MCUE3aIOT.

[TInanets! Hamet CoTHEYHON CUCTEMBbI HE
€IUHCTBEHHBIE MECTa B HEW, IJle MOTYT OBITh
obmaka u ocaaku. Ha Tutane, 60bIIIOM CIIyT-
Huke CarypHa, U3 KpacHOBAThIX OOJAKOB BBbI-
MaJlal0T METAHOBBIE «CHEKUHKN», KOTOPbHIE TO-
TPY’KalOTCS B OKE€AaH W3 JKUJKOTO METaHa U a30-
Ta — puc. 37.8.

Bonpocut.

1. Kak obpasyercs n1ox1p?

Jloxxap  oOpa3yercst Torja, Koraa
MeJIbYallliie KamelbKu BIIard, COAepKa-
niyecs B o0J1ake, CIMBAIOTCSA B 0oJiee KpyIl-
HbIe Karutd. KpymHbIe Karomm, mpeojiosieBas
CHJIy BOCXOJSIIUX ITOTOKOB BO3/yXa, IO
JIEACTBHEM CHJIBI TSDKECTH BBITAJAIOT Ha
3emmio. Eciiu B o01ake OKa3bIBAIOTCS MEb-

Puc. 37.7. ATmocdepa HenTyHa

Puc. 37.8. ATmocdepa TuTtaHa
(cnytHuk CaTtypHa)

w v
® @

Temnepatypa sbiwe 0°C

|||(0\
|

:mlrl 1{

Yallllie YacCTUIIbl TBEPJBIX TEJ, HAIpUMEp
IbUTb, TO MPOIECC KOHACHCAIUU YCKOPSIEeT-
Ccsl, TIOCKOJIbBKY TBUIMHKU UTPAIOT POJIb SIIEP
KOHJICHCAIIUH.

2. YTO Takoe «CyXou» N0Kb?

B mycThIHHBIX pailoHaX MpU HU3KOU
OTHOCUTENIbHON BIAXXHOCTH KOHACHCAIIUS
BOJISIHOTO T1apa BO3MOXKHA TOJIBKO Ha 0O0Jb-

t
Temnepatypa Hike 0°C
all Py
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“J,’n’
) 1 ! /l
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Puc. 37.9. O6pa3soBaHue rpaga (Buaeo 2 muH 37 c)

1I0M BBICOTE, T TEMIIepaTypa HUXKE, OJJHAKO KaIleJIbKH JOXK/s, HE J0JeTast O 3eMJIU, UcTia-
pAOTCA B BO3yXe. DTO SIBJICHUE MOTYUYHIIO Ha3BAHUE «CYXUX» JOMKICH.

3. Ilouemy uger cuer?

Ecnu xonaeHcamus BOASHOIO nmapa B oOJraxe OPpOUCXOOUT IIPU OTPULATCIBHBIX TCM-

nepaTypax, 00pa3yrTcsi OCaJKH B BUJIE CHETa.
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4. Kak obpasyetcs rpan?

HeoOxomumoe ycinoBue o0pazoBaHus Ipajia — HAUIMYKE 00J1aKa, HIDKHHM Kpall KOTOPO-
'O HaXOAUuTCsa B 30HC IIOJOXHUTCIIBHBIX, a BerHI/If/’I — B 30HC OTPHLATCIIBHBIX TCMIICPATYP
(puc. 37.9). Ilpu >THX ycnoBUsAX 00pa30BaBIIHMECS CHEXKMHKH W TOTEPSBIINE CBOIO (hopmy
npu CIUAHHUU C BOI[OI71 B BUJIC CHCXKXHBIX KPYIIMHOK BOCXOJAINIMMHA ITIOTOKAMH IMOAHHUMACTCA B
30HY OTPHIIATEIILHBIX TEMIIEpaTyp, T/Ie MPEeBpallaeTcs B JbIUHKY MapooOpa3Hol (GopMbl —
rpaauny. IIpouecc noaHATHS U OMYCKaHUs TPAJWHBI MOXET MPOUCXOAUTh MHOIOKPAaTHO M
COIIPOBOXKAATHCA YBCIIMYCHUEM MACCBI U pasMEpa I'paJuHbI. HaKOHeH rpaavHa, rmpeoaojicBas
COIIPOTUBJICHUEC BOCXOAAIHNX ITOTOKOB BO3/1yXd, BhINMAAACT HA 3€MJITO.

JkcnepnumeHT 38. INapHUKOBbIN 3PdeKT

@akmui. B Terumnax WiM napHUKax TeMIeparypa BCerja BbIlIE, YeM CHa-
pyXu. Bel MOXeTe MO4yBCTBOBATH 3TO, KOI/Ia HaXOJUTECh B COJHEYHBIN J€Hb B
aBTOMOOWJIE C 3aKPBITBIMUA OKHaMU. Takoi e 3pekT HabmogaeTcs U B MacIlTa-
0ax MmiIa”eT ¢ ycToMunBOM atMocdepoil. Atmochepa 3emiu 1 BeHepsl CIIy»KUT Kak
OBbI CTEKJIOM B MAPHUKE — OTCIO/IA U HA3BaHHUE «IIAPHUKOBBIN 3(HeKT.

Ileny. YOenuthes B CyIIECTBOBAHUH SIBJICHUS TAPHUKOBOTO 3P eKTa.

Oobopyoosanue u mamepuanwl. J[Be crexisiHHble 0aHku. J[Ba TepMOMeET-
pa. JIBa 0AMHAKOBBIX KyCKa KapToHa (YEPHOTO U OEJIOTro 1BETA).

Hucmpykyus.

e B nepByro 0aHKy NOMECTUTE TEPMOMETp U [ .
KyCOK YEpHOTO MaTOBOI'O0 KapTOHa, KOTO- ' '
pBI OBl 3aHST IPUMEPHO TMOJIOBUHY OaHKH
BHYTpHU. TepMoMeTp B OaHKE JIOJKEH Haxo-
JUTHCS B 3aTEMHEHHON CTOPOHE OT KapTOH-
ku. banky HakpoiiTe kpblmkoi (puc. 38.1).

e B npyryto 06aHKy MoMecTUTe TEPMOMETP U | |
OeJbIil KapTOH TOYHO B TaKO€ K€ MOJIOXKe-
HUE, KaK U B Tpeaplayiie 6anke. Tepmo- Puc. 38.1. QkcrnepuMeHT no Habnto-
METp TaKXe JOKEH HaXOAUTHCS B 3aTEM- FACHNIO NapHUKOBOTO abcpekTa
HEHHOM CTOPOHE OT KapTOHKH. baHKy HE HaKpbIBaTh.

e [locTaBbTe 00€ OaHKH JIPYT BO3JE APYra Ha OTKPHITOM COJIHIIE.

e VY0eautech, UTO TEPMOMETPHI CTOST HA 3aTEMHEHHBIX CTOPOHAX OAHOK.

e TlonabmronaiiTe 3a MoKa3aHUSIMU TEPMOMETPOB.

Pe3ynomam: Bckope Temmneparypa B 0aHKEe ¢ YepHOW KapTOHKOM cTaja
BBIIIIE, YEM B COCEHEHN OaHKe.

Oovacnenue. ConHEUHOE W3IYyUYCHHE BKJIOYAECT BUAUMBIE U TEIIOBBIC
(ux eme Ha3bIBalOT MH(pakpacHbie) yun. MHbpakpacHoe u3nydeHre UCXOAUT
oT HarpeTbix Ted. CTeksio 0aHOK, MOYTH HEMPO3pavyHO ISl TEIUIOBBIX JIy4yeH, TO
€CTh HE MPOMYCKAET UX. BUIMMBIE CONIHEUHBIE JTy4YU MPOXOASAT CKBO3b CTEKIIO U
NOMNaJa0T Ha JHO OAHOK U TIOBEPXHOCTH KapTOHOK, MOMELIEHHBIX BHYTPU HUX.
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DTO u3NydeHue noruoniaercs (0COOEHHO MHTEHCUBHO TEMHBIMU MIPEAMETAMHU) U
HarpeBaroT ux.

3areM ropsiuve MOBEPXHOCTHU Tell MEPEU3TyUyaloT SHEPTHUIO B BUJE TEILIa,
HO 3TO TEIUIO 33JIepP>KUBAETCSl CTEKIIOM OaHOK (aTMocdepoii miaHet). B Hamem
clly4ae 4YepHbIH KapTOH IMOTJIONIAJ BUAMMBIE M U3Tydall TEIJIOBbIE COJHEYHbBIC
Jy4d, YTO TPUBENO K YBEIMYCHHUIO TEeMIIEpaTypbl BHYTpH OaHku. Takue ke
MIPOLECCHI TPOUCXOIAT B aTMOC(Epax IMIIaHET U Ha UX MOBEPXHOCTSX.

ConHedHast 3HEprus, IPOXOns
yepe3 armocdepy, HarpeBaer IIo-
BEPXHOCTh IUIAHETHI, HO H3JIy4yaeMmas
IJIAHETOW TEIUIOBas SHEPrus HE MO-
KET BCS BO3BPATUTHCS OOpaTHO B
KOCMOC, Tak Kak atrmocdepa 3azep-
KUBAaeT ee, JEWUCTBYs Hamoaooue
CTeKJia B TApHHUKE: OHA MPOIMYCKaeT 3
CBETOBOE HU3JIy4YeHHE (BUIUMOE) OT .
ConHua k 3emMie U 3a4ep>KUBAET TEII- E = B A
JOBBIE (I/IH(I)paKpaCHI:Ie) ayun. Bos- Puc. 38.2. O6bsicHeHWe napHWKoBoro adhdpekTa

(Buaeo 1 muH 52 c)
HUKaeT 3>QQeKT napHUKa M3-3a HaJIH-
yusi B aTMOc(epe ra3zoB, KOTOpble 00Ja4at0T CIOCOOHOCTBIO 33J1€PKUBATh TEII-
JOBO€ M3ny4yeHue. Takue ra3pl MOJYyYWSIM Ha3BaHUE «IIAPHUKOBBIX» I «TEIl-
TuYHBIX» ra3oB. Ha puc. 38.2 (cieBa) cxeMaTU4HO MOKa3aH €CTECTBEHHBIN MPO-
1IECC HAarpeBaHMs IIAHETHI, a CIIpaBa — IPH MAPHUKOBOM 3 dexTe.

/Jlna ceedenusa. 1lapHuKOBBIE Ta3bl IPUCYTCTBOBAIM B arMocdepe 3emiin
B HeOompImx kKonaudectBax (okosio 0,1%) ¢ MomeHTa ee oOpazoBaHMs. DTOTO
KOJIM4ecTBa ObUIO JOCTAaTOYHO, YTOOBI TMOJACPKUBATH 32 CUET IMapHUKOBOTO
s dexTa TeroBoi OanaHC MJIAHETHl HAa YPOBHE, MPUTOJHOM ISl KU3HH. JTO
TaK Ha3bIBAEMBIM €CTECTBEHHBIM MApHUKOBBIA d(h(dexT, He Oyab ero, cpemHss
TeMIiepaTypa nopepxHocTu 3emun Obia Ob1 HAa 30°C menbie, T.. HE +14°C,
Kak ceituac, a munyc 17°C.

EcTtecTBeHHbIi mapHUKOBBINA A(Q(PEKT HUUEM HE TPO3UT HU 3emiie, HU ue-
JIOBEYECTBY, MOCKOJBbKY O0OIlee KOJUYECTBO MAPHUKOBBIX T'a30B MOAJIEPKUBA-
JIOCh Ha OJIHOM YpPOBHE 3a CYET KPYroBOpOTa MPHUPOJIbI, 00JIEe TOTr0, EMY MBI
00s13aHbl *Ku3HbIO. Ho yBenmuenuwe B arMocdepe KOHLEHTpAUU MapHUKOBBIX
ra3oB NPHUBOJUT K YCUJICHHUIO MAPHUKOBOTO 3(PPeKTa u HapyHIeHUIO TEMIOBOIO
Oananca 3emiu. IMEHHO 3TO M MPOMU30IUIO B MOCJIEIHUE JBA CTOJETUSI Pa3BU-
TUS UMBWIM3AIMHU. YTOJIbHBIE AJIEKTPOCTAHIIMU, aBTOMOOUIIbHBIE BBIXJIOIBI, 3a-
BOJICKHE U KOTEIbHBIE TPYOBI, a TAaKXKe IPYTHUe CO3JaHHBIC YETOBEYECTBOM HC-
TOYHHKH 3arpsI3HEHUS MOMOJIHSIOT aTMOCc(epy TapHUKOBBIMH Ta3aMHU.

[TapHUKOBBIE Ta3bl COCTABISIOT 0KOJIO 3% atMochepsl 3emiiu 1Mo 00bemy.
HaunGonbmuii BKIaa B mapHUKOBBIN 3¢ ekt BHOCAT yraekucibii rasz (CO,), Bo-
nsuoit map (H,O) u meran (CHy4). DTO mapHHUKOBBIE Ta3bl MPSIMOTO JIEUCTBUS.
Bonbmias yacte ux oOpa3yeTcsi B MPOIECCEe CKUTAHUS OPTAHUYECKOTO TOTUTHBA.
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Kpome Toro, ecTh emie BbIOpPOCHI Ta30B B aTMocdepy, CBA3aHHBIE C COBPEMEH-

HBIMH TEXHOJIOTHUSMU U MPOMBINIJIEHHBIMH TpoleccaMu (3JIEKTPOHHUKA U XOJI0-

nuibHOE ob0opyaoBanue). VX komuyecTBO B arMocepe COBCEM HHUYTOKHO, HO

UX BIMSIHUE Ha MApHUKOBBINA 3 PeKT B ThiCSUM pa3 cuiibHee, yem CO,.
Bonpocu.

1. Yewm omacHoO ycusieHHnEe TapHUKOBOTO dddexTa mist 3emmn?

Ycunenue napHuKoBoro 3¢ ¢eKxra crnocoOCTBYeT W3MEHEHHSIM KIIMMaTra, KOTOphIE 3a-
KITIOYAIOTCS B TIOBBIILICHUHN TEMIIEPATYpbl U M3MCHEHHU YaCTOThl M HHTCHCHBHOCTH OCAJIKOB.
W3-3a 11100a1pHOT0 MOTEIUIEHUS TalOT JIEAHUKY, ITOBBIILIAETCS YPOBEHb MOPsl, BOZHUKAET yT-
po3a OHOJIOTHYECKOMY Pa3HOOOpasHio, THOHYT MOCEBBI, MEPECHIXAIOT MCTOYHHKH IPECHOM
BOJbI, BCC 3TO B LCJIOM HETaTUBHO BJIMACT HC TOJIBKO HAa Ka4YCCTBO JXU3HU, HO U HA 310POBLC
YeJoBeKa.

2. Kakue cylecTByIOT COBPEMEHHbBIE CIIOCOOBI PEIICHHS MPOOJIEMBbI Tap-

HUKOBOTO 3 Pekra?

BI)IXO[[ U3 CIIOKUBIIEHCS CUTyallMu OJIMH: M3BICKaThb HOBBLIC BHUABLI TOIIJIMBA, 0o B
KOpPHE IMOMEHSTh TEXHOJIOTHIO MCIIOJb30BAHUS CYIIECCTBYIOIIMX PAa3HOBHIHOCTEH TOTUIMBHBIX
pecypcoB. Yroiib U He(pTh TpU CropaHuu BeIACIAIOT HA 60% OoJbIe AMOKCHIA YIIEpoaa,
AKTUBHOI'O TAPHUKOBOTO Ta3a, YeM JH000e JIPyroe TOIUIMBO JUISl MPOM3BOJCTBA €IMHUIIBI
SHEPTUH.

kcnepumeHT 39. 3emns — ronybas nnaHeTta

@Daxkmot. 3eMITI0 HA3bIBAIOT TOJIyOOM TUIaHETOM M3-3a 1BeTa Heba — 3eM-
HOMY HaOJIIOAATENI0 HEOO KaKETCs roayObIM. 3eMilsl U3 KOCMOCa TaK>Ke BBITJIS-
JUT TOTYOOM MIIaHETOM.

Ilenn. CMonenupoBaTh IIBET HebA.

Oobopyoosanue u mamepuanst. [1po3padHbiii BRICOKMIM CTakaH WiIu OaH-
ka. @onapuk. Monoxko. Jloxka.

Hucmpykyus.

e Hamomnmure crakaH wim 6aHKY Ha */3 BOJOIL.

e B Boay no6asbte 0,5 JIOKKK MOJIOKA U pa3MeIlaiTe.

e OImBIT HY)KHO TPOBOAUTH B TEMHOE BpeMsl (BEUEPOM HIIM B TEMHOU KOM-
Hate). Beikimounte cBet u 3axrure ponapuk. HampaBwsTe Jyd cBeta OT
doHapuka Ha CTakaH MOOYEPEAHO C TPEX CTOPOH: cBepxy (puc. 39.1, a),
cooky (puc. 39.1, 6) u camzy (puc. 39.1, ). [IponabnrogaiiTe nBET JTyda
B 30HAaX, NTOKA3aHHBIX HA PUCYHKAX.
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Pesynomamer. Eciv nyd QoHapuka majgaer CBEpXy, - )
TO BOJa 6y,Z[eT UMETh CUHEBATHIN OTTEHOK. Ecin HaIIpaBUTb 2
dboHapUK Ha cTakaH COOKYy, M IMOCMOTPETh Ha JIyd CBETa C A
,Z[pyFOP'I CTOPOHBI CTaKaHa, TO Y BOJbI IIOABUTCA KpaCHOBA- ‘
ThIH OTTeHOK. IIpu HampaBieHuu jdyda cBeTa BBepX (Ipu < @
TOM CMOTPUM Ha BOAY CBEpPXY) KPACHOBATHIA OTTEHOK BO-

JIbI BBITTISIAUT OOJiee HACHIIIEHHBIM. ; a
Oovacuenue. Bo3yx COCTOUT U3 MOJIEKYJ, KOTOPBIE -

CoAEpKaT BOJASAHOM Map M YAaCTULBI MbUIM. A COJHEYHBIN ¢ A

CBET Ha CaMOM JieJie COCTOMT M3 HECKOJbKHX ILIBETOB (UX

MIOJIHBIM CIIEKTP MOKHO YBHJIETh BO BpeMs panyru). Crai-

KHBAsCh C MOJIEKYJIaMHU Ta30B BO3/yXa, OCIblii CBET pacceu-

BAEeTCsl, @ CWJIbHEE BCETO 3TO JEJAeT CUHSSA 4acThb CIIEKTpa. i

B xakoMm ObI HaInpaBJICHUH HE MOCMOTPETh, YaCTh U3 ATOTO Y]
paccessHHOTO CUHETO cBeTa JgocturaeT Habmonarenss. CHHUN  Haeniogene caeuetms
CBET BHUJICH TOBCIOY HaJl TOJIOBOM, MTO3TOMY M HEOO BBITJIS- KApkoctyn
JIAT TOJIyOBIM — puc. 39.2.

ITomo6HOE OonTHYECKOE SBJIICHHE IMPO-

UCXOJIUT W B HAIEM DKCIIEPUMEHTE, TOJIBKO -

«pacceuBaTeieM» CIIyXaT Kalld MOJOKa B " Ber Some

XKUIKOCTH, OHU U PACCEUBAIOT OOJbIIE Tro- 3

JTy0oro cBeTa, KOTJa Mbl OCBEIIaeM OaHKY %

CBEpPXY M TIO3TOMY KXHUIKOCTh KaXKETCS TO- ©

Y6 ATMOC®EPA
Ecim cMOTpETh He BBEPX, @ B CTOPOHY s LA\ /A7 nrsyen

rOpu30HTa, TO HEOO Oyner uMeTh Oosiee ORI g

OJleTHBIN OTTEHOK. B HameMm skcriepuMeHTe 4

B OTOM YOEAHWTHCS HENb3s, OJIHAKO ATOT KenTosaTsIi ceer

(bakT sSBISETCS PE3yJbTaTOM TOTO, YTO CBET

MPOXOUT OOJIBIIIEE PACCTOSTHUE B aTMOc(he-
pe 1o HaOmonarens. PaccesHHBIN CBET CHO-
Ba paccenBacTcs aTMOC(hepoi, 1 MEHbIIE TOJlyOOro I[BETa JOCTHTaeT rjia3 Ha-
omonatens. [loaTomy 1BeT HEOa y TOPU30HTA Ka)KeTcsl OJieHee WM JaXe Ka-
YKETCSI COBCEM OEJIhIM.

Korna xe MbI ocBenaeM 0aHkKy cOOKY WM CHU3Y — KpPacHBIM CBET pac-
CEUBACTCS MCHBINIC APYTMX W MPOXOJHUT HACKBO3b. [IpsaMo kak HeOO Ha 3akare.
DTUM 00BSICHSIETCS, MoYeMy HeOO JTHEM U BEUepOM OKpaIllleHO 1mo-pa3zHomy. He-
60 Bokpyr 3axoxsmiero CoyHIIa MOXET ObITh OKpAIlIeHO B pa3Hbie 1BeTa. Hau-
Oomnee KpacuBBIM HEOO ObIBAaeT TOTJa, KOTJAa BO3AYX COJEPKUT MHOXKECTBO Ma-
JICHBKUX YaCTHI[ MBUIA WM BOJBI. DTHU YAaCTHIIBl OTPAXKAIOT CBET BO BCEX Ha-
mpaBJeHUsIX. B 3ToM citydae mpoucxoauT paccesinie 00jiee KOPOTKUX CBETOBBIX
BOJTH. HaGmronatens BUAUT CBETOBBIE JTydd OOJiee JUIMHHBIX BOJH, U TIOITOMY
HE0O KaXKETCsI KPACHBIM, PO30OBBIM UJTU OPAHKEBBIM.

Puc. 39.2. O6bsacHeHue ronyboro LBeTa Heba
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Houbto He60 TeMHOe, moTomy 4To 3emutst 3atmeBaeT CojHIle, U Ha HOY-
HOHM CTOPOHE 36MHOTO I1apa Mbl BUJUM TOJIBKO 3Be3/bl. B 3TOT MOMEHT B aTMO-
chepe HUYero He paccenBaercs. [1o Mepe 3axoaa ComnHiia atMocdepa 3emin Ha
HOYHOM CTOpPOHE MOJTy4aeT BCE MEHBIIE PACCESTHHOTO CBETA.

Jlna ceedenun. B xocmoce HeT aTMOc(hepbl, KOTOpasi pacCeMBaeT COJIHEY-
HBI cBeT. Ecnu Ob1 MBI Haxoawimch B kKocMoce uiu Ha Jlyne, To CoinHile ka3a-
aock Okl HaM OenbIM. C 3emim CoNHIIE KaKETCS JKEIThIM, TaK Kak Ha 3eMile
YaCTh KOPOTKUX BOJH COJIHEUYHOTO cBeTa (TOay0o0il M (pMOJIETOBBIN I[BETA) ITO-
rIomaroTcs npu paccessHud. OcCTaBIIasiCs 4acTh CIEKTPa BBHITISIUT SKEITHIM
IIBETOM.

B kocMoce HeOO BBITJISIAUT TEMHBIM WK a0COFOTHO YEPHBIM BMECTO TO-
ay6oro. DTo pe3yNbTaT OTCYTCTBUS aTMOC(]Ephl, ClieI0BaTeIbHO, CBET TaM HHU
Ha YeM HE pPacCeHBaCTCH.

Bonpocu.

1. Kakum mpeacTaBisiioch 06l He00 Ha Mepkypuu, eciii Obl KOCMOHABT
HaxOJIWJICS Ha TTOBEPXHOCTH ITOU IJIAHETHI?

Ha Mepkypuu, kak u Ha Jlyne atMocdepbl HET, modTOMy HEOO TaM OyneT Ka3aThCs
YepHBIM M Ha HEM OYAYT SIPKO MepIaTh 3BE3/bI.

2. Heb6o, nHabmomaemMoe ¢ 110-
BEPXHOCTH 3€MJIM, HMEET TOoJIyOoi
IIBET, TOCKOJIbKY 3eMHas aTMocdepa
addexTuBHEE paccenBaeT roayooi (¢
KOPOTKOM JIJIMHOM BOJIHBI), Y€M Kpac-
HBIN cBeT (c Oosiee JIIMHHOM BOJIHON).
YacTo roBOpsT, YTO OKEaH CHUHUH, T0-
TOMY 4TO He0O roiy0oe, a Boja oTpa-

»kaet He0o. Tak 1 3T0?
Eme pa3 BHHMaTenbHO MOCMOTPUM
Buzieo 3emu u3 kocmoca (puc. 39.3). Oue- Pyc. 39.3. By 3eMAV 13 KOGMOCA
BUJIHO, YTO HE BCs MiaHeTa romybas. Obnaka — (BMAC0 2 MuH 27 C)
Oelbie, OHH OTPAKAIOT COJTHCYHBINA CBET, Ia-
nmaronii ceepxy. Jlea, Ha MOMSAPHBIX MOMIOCaxX — OENbIi Mo TOH ke MpUYHHE, YTO U OONaka.
KoHTuHeHTH — KOpUyHEBbIE (0€3 pacTUTETHLHOCTH) WX 3€JIeHbIe (C pacTUTETHbHOCTHIO). OT-
TEHOK CHHETro, KOTOPhIM 00NlafjaeT BOJa, HE 3aBHCHUT OT CHHEBBI HeOa. B »ToM ciydae Bcs
BOJHAaA rjiaab, HEC HaXoaaascsa 1oz O6J'IaKaMI/I, CBETIJIACH OBl POBHBIM FOHY6I)IM IBETOM.
OxeaH COCTOUT U3 MOJIEKYJ BOJBI, @ BOJIa — KaK U BCE MOJIEKYIBI — M30MpATENbHO TI0-
TJIONIAET CBET OMNpPEJICICHHBIX UTMH BOJH. Boja OoJiee aKTUBHO IMOTJIONIAET HH(PAKPACHBIH,
yIbTPauOIETOBBIN U KPACHBINA CBET. ITO 3HAYUT, YTO €CJIM Bbl OKYHETE TOJIOBY B BOJY JIaXKe
Ha HEOOJIBIIYIO TUIYOHMHY, TO BBl OyJIeTe 3allUIIEHbI OT YKa3aHHBIX BBIIIE W3JIYICHHUH, U BCE
OyZIeT KazaTbcs roylyObIM: KpacHBIM CBET OyAeT uckioueH. OTTEHOK CHHET0, KOTOPBIM 00JIa-
JacT BOJa, 3aBUCHUT OT FJ'IY6I/IHI)I. Eciu IPUCMOTPETHECA K KPOMKE KOHTUHCHTOB, TO BOJIa UME-
eT Oonee ONEKIBII OTTEHOK CHHET0, YeM Boja Ha Oonbinux rayouHax. [lockonbky 70% 3eM-
HOW TIOBEPXHOCTH IMOKPHITA OKEAHOM, TO M3 KOCMOCa Hallla TIaHeTa HMEET TPEeUMYIISCTBEH-
HO Toty0oif 1BET.
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dkcnepumeHT 40. MNoyemy Mapc KpacHbIn?

@axkmoel. Mapc — 1uiaHeTa, KOTOpas CBETUTCS KPACHOBAThIM HEMUIAIO-
MM CBETOM, ITOATOMY OHa PE3KO OTIMYAETCS OT COCETHUX OEIBIX MEPLAIOIINX
3Be3n. [loaToMy Mapc 4acTto Ha3bIBalOT «KpacHOW IiaHeToi». OcoOblid LBET
Mapca cBsizaH ¢ MUHEpaJIbHOM MBUIBIO B €0 pa3pexeHHoM atMocdepe.

Ilens. llokazats, yto Mapc umeer
KpaCHBI IIBET, TaK KaK B €ro MOYBE MHOIO
OKCHJIOB K€JIe3a, KOTOPhIE UMEIOT KPACHBIM
LBET.

Oobopyoosanue u mamepuanwt. Jlo-
0ol pxkaBbii npeamet. Crnadrblil pacTBop Oe-
joro ykcyca. benas cangerka.

anmpykuu}l. Puc. 40.1. MNpoTupaHune yKCycHbIM pacTBOPOM
e Haiinure mro0o0it p)KaBBIfI MpEAMET, MOBEPXHOCTM PXaBoro npeaMeTa

HanpuMep, YyryHHYI0 CKOBOPOJKY KOTOPOU JOJITO HE MOJIb30BAIUCH, 00-
PE30K KECTU WJIU CTaphlil TBO3/b.

e (Cierka cMounTe Oenyro calndeTKy pacTBOPOM YKCyca.

o [Iporpure pxaBsiii mpeameT canderkoit (puc. 40.1).

Peszynemameut. Ha canderke ocTanuch KpacHO-Oypble Cebl PKABUUHBI.

Oovacuenue. llponeHT xene3a Ha mnoBepxHocTH Mapca (12-16%),
OoJibllle YeM Ha JAPYTUX IJIaHeTaxX. MoeKyabl BOJbI, KOTOPhIE HAXOATCS B aT-
Mocepe Mapca, B3aUMOJICUCTBYIOT C KE€JIE30M U BBI3BIBAIOT €TI0 OKHUCJICHHUE.
DTOT NPOIECC 3aHUMAET MUJLTUAP/IBI JIET.

KpacnHast nbuib, mo cyTtu, siBJsi-
eTCsl TOHUaien oboroukor Mapca u
HE pacmpocTpaHseTcs Ha Oonee riy-
OOKHE CJOM MapCHAHCKOTO TPYHTA.
Ha puc. 40.2 mnokazaH TUNHYHBINA
MapCHUaHCKUM Ten3ax: 00JIOMOYHbBIE
MOPOJIbI TOKPBITHl CJIOEM TBLIH U
MecKa I1[BeTa p>KaBUUHbI.

JIna ceedenua. CoBeTcKue u

aMEpUKaHCKHE KOCMHYECKHE CTaH- _ e X
I, COBCPIIABIINEC MATKYIO ITOCAOKY Puc. 40.2. MapcuraHckuii nensax: nbiflb U NecCokK LseTa
B MapCUaHCKHMX MyCTHIHSAX, TIE€peaalu PaBIUHL (BiA20 5 MitH 31 <)
Ha 3eMJTIO IIBETHBIC M300paKEHUsI KAMEHHUCTBIX PaBHUH, 3aCHIMTAHHBIX KPACHBIM
JKEJIE3UCThIM TIeCKOM. XOTS MapcHaHCKas aTtMocdepa ouyeHb pa3pekeHa (110
MJIOTHOCTH OHAa COOTBETCTBYET aTMocdepe 3emiin Ha BhicoTe 30 KMIOMETPOB),
nbLUIeBbIe OypH 3/1eCh HEOOBIYAHO cHiibHBIE. IHOTIA CitydaeTcsi, 4To M3-3a IIbl-
JIM ACTPOHOMBI MECSIIaMH HE MOTYT YBUJETh MOBEPXHOCTh ATOM IMIAHETHI. JTOT
MUHEPAJl OTPAXKAET KPACHBIE JIyUH, TO3TOMY U OKPAIIIEH B TAKHUE 1IBETA.
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BcenencrBue pe3kux nepenajoB TeMIEpPaTyp BOZHUKAIOT CUIIbHBIE BETPHI.
[ToCKOJIBKY cHJIa TSYKECTH HA IJIAHETE HEBEJIMKA, B BO3AYX MOJHUMAIOTCS MUJI-
JMOHBI TOHH necka. OOmupHeiie 001acT 0Ka3bIBAIOTCS B IJICHY MBLJIEBBIX
Oyps. Hanbosnee yacto 3T Oypu BO3HUKAIOT BOJU3H MOJISIPHBIX MIANOK. SpOCTh
MapCUaHCKUX Oypb 3a4acTyl0 IPEBOCXOAUT BCE MBICIMMBIE MIPEAEIIbI, OKYThIBAS
BCIO TUIAaHETY HEMPOHMIIAEMBIM KpacHBIM 00akoM. Jlaxke B CIIOKOIHYIO MOTOTy
HEKOTOPOE KOJMUYECTBO MBUIHM B3BEIIEHO B aTMocdepe Mapca, HeOO OKpalieHo B
KpaCHOBATBIN 1IBET.

Bonpocuw.

1. Tlouemy Mapc nmoiay4yusn Takoe Ha3BaHUE?

NMmeHHO KpoBaBbII OKpac NpPUBEI K HMEHU
«Mapcy, KOTOPBIH I pUMJISTH CITYXKUJI OOrOM BOWHBI.

2. Ha puc. 40.3 moka3aHbl cieasl Mapco-
xona Curiosity, OCTaBJEHHBIE Ha KpacHOW Iuia-
Here B 2008 rogy. Kakoi BbIBOJ O MOBEPXHOCTH
Mapca MOXHO cienath u3 3Toil portorpaduu?

(DOTOI‘pa(I)I/ISI CBUACTCIILCTBYECT O TOM, 4YTO IIOA
HEOONBIINM CJI0EM P’KaBYMHBI HaXOJATCAd TCMHBIC

CKaJbHbIE Mopozbl. KopuuHeBble clesl Mapcoxona 3a- Puc. 40.3. Criefbl, 0CTaBNEHHbIE
METHO BBIJEIISIOTCS HA KPAaCHOM ()OHE PaBHUHBI. MapCOXOAOM Ha KpacHoii nnaHeTe

okcnepumMeHT 41. ['pa3HbIN CHer

@axkmobl. B pe3ynbraTte KOHAEHCAUWHW BHYTPHU
aTMoc(epbl BO3HUKAIOT O0JaKka M3 KareleK BOJIbl U
KPUCTAJUIMKOB JibJia. CBEKEBbINABIIMM CHET U3 00Jia-
KOB 00aaet 0e3ykopusHeHHOU Oenu3Hoi. Ho 6mmxke
K BECHE, KOI'/Ia 4acTh CHera HauHeT MOATauBaTh, Oe-
JbIA CHEr TIpeBpallaeTcss B TPA3HBIA cyrpod —
puc. 41.1. Otkyzna B3smace ota rpsase? [Ipocrenmmii
HKCIIEPUMEHT JACT OTBET Ha 3TOT BOIPOC.

Ieny. lokazaTh, 4TO MEJNKHUE NBLUIEBbIE YACTUIIBI M3HAYAIBHO COJIEPKATCS
B CBEXEBBINABILIEM CHETE U JI0K/IEBOM BOJIE.

Oobopyoosanue u mamepuanwt. Yncras tapenka ais coOopa cHera Wiu
noxeBort Bonbl. Boponka. Hoxuutiel. JIuct punsrpoBanbHON OyMaru wim 0y-
MakHas canderka.

Hucmpyxkuus.

e ECiM 3KCIIEPUMEHT MPOBOJUTCA 3UMOM, TO MOCJE CIIOKOMHOIO CHEromnazia

Ha OTKPBITOM 3aTUIIIHOM MecTe HabepuTe B Tapelyiky cHera. Eciu netom —

TO BBICTaBbTE TAPEJIKY BO BpeMs J0XK/S HA OTKPHITOE MECTO (HE MOJ BO-

JIOCTOK C KPBIIIIH).

Puc. 41.1. CHer BecHom
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e Bxecure Tapenky B oM. [lo-
CTaBbTE€ B TEIUJIOM MECTE, Ha-
Kpoiire canderkod u mgaiite
pacTasiTh CHETY.

e UsroroBbre punbtp (puc. 41.2)
U npodUIbTPyHUTE TMOTYyUUB-
nIyrocst BOAY U3 cHera (Wi
TOKJIEBYIO BOJY) uepe3 Oenblit
OyMa)kKHBIN QUIBTP.
Pezynomameur. Ha noBepxHoctu GUIbTpa BUAHBI TEMHBIC YACTUUKH.
Oobvacnenue. Ilpu 00pa3zoBaHUM CHETA U IO/ BOJSIHOM Map KOHIAEHCH-

pyeTcsl B MaJICHbKIE KPUCTALTUKH M KalleJIbKH, KOTOPhIe HAYMHAIOT COOMPAThCS
BO3JIE MHUKPOCKOIMYECKMX 4YacTUI[ W ThUIMHOK. B Bumeo «llouemy wuaer
JOK]Ib7» paccCMaTpUBAIOTCS IPUYMHBI 00pa3oBaHus H0XK A U cHera (puc. 41.3).
Bo mHOrom cocrtaB Tanoit U 10XA€BOM BOABI 3aBUCHUT OT TOTO, IJie¢ 00pa3oBa-
JTUCh 00J1aKa, KAaKOB YPOBEHB 3arpsi3HeHUs aTMOc(hephl HA IaHHON TEpPUTOPHH,
KaKOBO HaIpaBJICHHE BETpa U JPyrue oOCTOATENbCTBA. BenencTBue peryspHo-
ro mnepeMeuieHus: aTMOC(EpPHON BIArd MPOUCXOAUT IepepaclpesieieHue He
TOJIBKO CaMOW BJIard, HO TaKKe M MHOTHX TBEPJBIX BEIICCTB — COJICH, MBI U
psAna XUMHYECKUX JICMEHTOB.

JIna ceedenus. OOHOBICHHC
BOJISIHOTO Iapa B aTMocdepe, B Cpeli-
HeM npoucxoaut pa3 B 10 guei. Ilo
Mepe TPOJBUKEHUS HACBHIIICHHOTO
BJIAarOl BO3/yXa B BEPXHHE CIIOM aT-
Mochepbl OH OXJIAXKIACTCS W PacIIu-
psieTcs 3a CUET MOHMKCHHS JaBJICHUS.
Jlanee mpoucxouT KOHJAEHcalusl, 00-
pa3yroTCsl MEJbUaIne KamneabKu, U3
KOTOPBIX COCTOSIT O0JIaKa.

Hannune OOABIIOro KOJIWYECT- Puc. 41.3. Moyemy naet goxab?

Ba MMBUIM M BO3pPOCIHIAs KHCIOTHOCTh (81180 3 MytH 4 )

JOKJIeH clenany JAOXKAEBYIO0 BOJYy B HAcTOsIIee BpeMsl HeOe30MacHOM il uc-
MOJIb30BAHUSI €€ B MHUIY, OCOOCHHO 3TO KacaeTCs MPOMBIIUICHHBIX PETHOHOB.
JloknieBble Karii B MpoIecce MajeHus BOUPAIT B ceOsi O0JIBIIOE KOJIUIECTBO
BPEIHBIX BEIIECTB, Haxoaaumxcs B armocdepe. [logcunrano, uro 100 Mr qox-
JIEBOM BOJBI IPH NajieHnH ouninaet 6ojee 30 1 Bo3ayxa, MOATOMY €€ COCTaB BO
MHOT'OM 3aBUCHUT OT TOT'0, HACKOJIbKO 3arpsi3HeHa atMoc(epa B o0nacTu BbIa-
JEHUsl 0CaJKoB. B BO3myxe coaepkarcs BpeIHbIE BELIECTBA, HCTOYHUKAMH KO-
TOPBIX CTAHOBSITCS ABTOTPAHCIIOPT, MPOMBIIUICHHBIE TIPEANPHUATHS, AXKE CaMO
CEeNIbCKOE XO3SHUCTBO BHOCHUT OIIYTUMYIO JICTITY, IPUMEHSSI COBPEMEHHBIE SI/10-
XUMHUKATBl W TIECTUIMIBI. BMmecTe ¢ JOXKIAEM ATH 3JIEMEHTHI U3 aTMochepsl
BHOBB IPOHUKAIOT B IMIOYBY.

Puc. 41.2. NarotoBneHune ymaxHoro dunbTpa
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KocMoc Takxke BHOCUT CBOM BKJIAJ B 3aMbUJIEHHOCTh 36MHOUM aTMOCGEpHI.
[To mociaenHUM OIEHKAaM KaXKIIbIi JIeHb HA MOBEPXHOCTh U B aTMocdepy 3emiin
nonaaaer okoyio 60 T MenKOW KOCMUYECKOH MbUTH. MeXIuTaHeTHasl MbUb o0pa-
3yeTcsl TJIaBHBIM 00pa3oM B IPOIIECcCe pachaia NEPUOJUYECKUX KOMET, a TaKkxKe
npu aApobsieHun actepouioB. OOpa3oBaHKEe MBI MPOUCXOAUT HEMPEPHIBHO, U
TaK)Ke HETPEPHIBHO UET MPOIECC BHIMAACHHUS MMBIITMHOK.

UYroObI MCKYCCTBEHHO BBI3BATH JOXKIb, YUCHBIC CaMH JTOOABIISIFOT B 00JIAKO
Sapa KpUCTAIDIM3aUU. B pe3ynbraTe Karuim 3aMep3aroT, CTAHOBSATCS TSKEIBIMHU U
naaloT BHU3. B Temoe BpeMs roja, AoseTas 10 3eMJIM, OHU TalOT U TPEBpaIaroT-
Cs B IOXK/b. 3UMOM KPUCTAJUTM30BABIIIASICS BJlara BbIIAaeT CHETOM.

Bonpocui.

1. 3ameueHo, 4TO pa3Mep Karelb 3aBUCUT OT BpeMeHH roja. Jlerom xarum

KPYIIHCC, a OCCHBIO MCJIBYC. Kaxk 310 00BCHUTE?

XKapkum JeTHUM JHEM 3eMIIsl IPOTrPEeBaeTCs CUIBLHO, BIIATU UCTIapsieTcs OOJbIIE U OHA
noaHumMaeTcs Boiie — 10 11,5 km. [1oaToMy Kamim KpymHbIC, TsDKEIbIE, U €CIIA YK JT0XKb
HAYMHAETCS, TO OBICTPO MpoxoauT. OCeHbIO BCE Yallle Mbl BUIUM MOPOCSIIMNA J0XKIb. ITO
3HAYMT, YTO O0JIaKa HE MOJHSIIMCH BBIIIE MATUCOT METPOB, Ja U IIEHTPOB KOHJEHCAIIUU (IThI-
JMHOK B BO3/yXe) MeHblIle. PazMep u popMbl CHEKUHOK TaKkKe 3aBUCAT OT TEMIIEpaTyphl.

2. HO‘ICMy B HACTOAIICC BPEMs CCPHC3HOC BHHMAHHC IPCABABIIICTCA K

Ka4eCTBY MUTHEBOM BOJIbI?

Boaa — yHuBepcanbHbIil pacTBOpUTENb. boJbIlIoe BIUSHUE HA KAYECTBO BOJbI OKa3bl-
BaeT uernoBedeckuil (akTop. Bemp Boma pacTBOpSET M OCTaTKH MPOMBIIUICHHBIX OTXOIOB,
MYCOP, TIECTHITU I, TePOUIINIBI, HUTPATHI, YIOOPEHUS U BPSAHBIC BEIIECTBA, KOTOPHIC O~
JAI0T Ha 3eMJII0 M3-32 Halle >Ku3HeaesTeNbHOCTH. CyIecTBeHHBIMH IpoOJeMaMu BOJIBI,
CBSI3aHHBIMU C THAPOJIOTHYECKUM IIHUKIIOM, SIBJISIFOTCS TIOBBIIIIEHHAS )KECTKOCTh, KUCJIOTHOCT,
MIOCTOPOHHUH 3aI1ax, MyTHOCTb U MOBBIIIEHHOE CO/IEpKAHUE Kele3a.

dKkcnepumMeHT 42. JIyHHbIEe KpaTepbl

@Dakmur. KpaTepbl — yriayOJeHUs Ha MOBEPXHOCTH KOCMUYECKOTO TeJa,
MMEIOIIINE OKPYTJIble ouepTaHus. PazMepsl KpaTepoB MOTYT OBITh OT MUKPOCKO-
nryeckux 10 250 kM B nonepeunuke. KpynHsle u cpeqHUX pa3MepoB KpaTepbl
Ha JlyHe U3BECTHBI CO BPEMEH MEPBBIX TEIECKOMUYECKUX HAOIIOJECHUN 33 3TUM
HeOecHbIM TeloM. OHM HOCAT MMEHa 3HaMEHUTHIX yueHbIX: ['mnmapx, Komep-
HuK, Kemtep u ap.

MHorue KpyrHble KpaTepbl OKPYEHbI MOJOTMMHU BaJlaMU U UMEIOT POB-
HO€ JTHO, IOCPEAMHE KOTOPOro BO3BBIIIAETCS LIEHTpaibHas ropka. Jpyrue ume-
10T () OpMy BOPOHOK, KaKue 0Opa3yloTcsi MpH B3pbIBaX. MHOTOUNCICHHBIE MEJl-
KHE KpaTepbl MOKPHIBAIOT BCIO JIYHHYIO IOBEPXHOCTh U JAX€ JHO U BaJlbl KPYII-
HBIX KpaTepoB.

Iens. [1okazaTh, Kak 00pa3yrOTCS yIapHBIE KPATEPHI.

Oobopyoosanue u mamepuanwt. 1lnockuii nogHoc. Myka WM UEMEHT.
Habop okpyribix KaMyIIKOB U CTaJIbHBIX IIAPUKOB PA3HOT0 pa3Mepa.
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Hucmpyxkuusa.

e B nogHoc HACKIIBTE POBHBIM CJI0€M (TOJMIMHON 1,5-2 cM) MyKy miM 1e-
MEHT. DTO OYAET «IyHHBI» IPYHT.

e (C BBICOTBI CBOET0O pocTa cOpachlBaiiTe KAMHUA U IIAPUKUA («METEOPUTHI»)
Ha «IyHHBIID» TpyHT. [lompoOyiTe MEHSTHh BBICOTY, C KOTOpOH cOpachi-
BAETE «METEOPUTHD) (CTaHbTE, HAIPUMED, Ha Ta6ypeT WIH CTyJI)

e AKKypaTHO 13 00pa30BaBIINUXCS JTYHOK U3- 2
BJICKUTE KaMHU U IIAPUKH.

Pezynomamur. IloBepxHOCTh MYKH (WK
[IEMEHTa) Mociie 00MOapJAMPOBKH KaMHSMH He-
CKOJIBKO HAlOMHHAET JIYHHYI0 HOBEPXHOCTb —
puc. 42.1.

Obvsacnenue. Dtanbl 00pa3oBaHUs yaap-

iy QRS & 2 3 i
Puc. 42.1. Cneabl, ocTaBneHHblE Ha
cbinyyem matepuane nocne nageHua
HBIX JIYHHBIX KPaT€pOB MOKa3aHbl HA puc. 42.2. KaMHei1

' e
AT URAP AR 2
» D — >

Puc. 42.2. 3tanbl 06pa3oBaHns yaapHbIX MyHHbIX KpaTepos

[Tpu BcTpede MeTeopuTa ¢ TBEPAOW MOBEPXHOCTHIO €r0 ABMKEHHUE PE3KO
3aMemJIsieTcs, a BOT MOPOAbl MUIIEHH (MecTa, KyJa OH ynani), Hao00poT, Hauu-
HAIOT YCKOPEHHOE ABWKEHHUE MOJ BO3ACHCTBUEM yAapHOU BOJIHBIL. OHA pacxo-
JUTCSI BO BCE CTOPOHBI OT TOYKH COTMPUKOCHOBEHHUS: OXBAThIBAET MOITychepude-
CKyI0 00J1acTh TI0JT TOBEPXHOCTHIO JIYHBI, @ TaKkKe JBUKETCS B 0OpaTHYIO CTO-
POHY IO caMOMy METEOpHUTY. JIOCTUTHYB €ro ThIJIbHOW MOBEPXHOCTH, BOJTHA OT-
paxaeTcsi U 6eKUT 00paTHO. PacTskeHUs U cxKATUS TIPU TAKOM JIBOMHOM TIpo0e-
re oObIYHO MOJHOCTBIO pa3pyiuatoT mereoput. [lopoasl B MecTe ynapa pasiie-
TAIOTCS BO BCE CTOPOHBI, & THO BAaBiuBaeTcs. KaMeHHBIN rpaja U3 BeEILECTBa,
BBIOPOILIEHHOTO BEPTHKAIbHO BBEPX, BO3BpAILAETCS HAa MECTO, HO YK€ B pas-
npobinenHoM Buae. Ha aHe kpaTepa BO3HUKaeT Kpyrijas BHAJMHA C JIOBOJIBHO
KPYTbIMH OOpTaMH, HO CYyIIECTBYET OHa HEIOJTr0 — 3aTeM OOpTa HEMEJIEHHO
HAYMHAIOT OOpYIIMBATHCA U OMOJN3aTh. Uepe3 HECKOJIBKO MUHYT YAapHBIN pac-
IUTaB OCTHIBa€T M HAuMHaeT ObICTpO 3arBepaeBaTh. Ha sTom dopmmpoBanme
Kparepa 3aKaHuMBaeTCs.

OnucaHHbI TIpoliecc 00Opa3oBaHUs YJApHOTO Kparepa MOKHO MOCMOT-
peTh Ha aHUMUPOBAHHOM pUCYHKE (puc. 42.3).
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Pazymeercs, 4To B Haliem JKc-
NIEPUMEHTE Pa3pyIICHHUs] ¥ YaCTUIHO-
r'O UCHIApEHHUsI METCOPUTOB HE TIPOUC-
xoamt0. CKOpOCTh MajieHus] METEopH-
TOB U3 KOCMOCa Ha TIOBEPXHOCTH Jly-
HBI ocTuraet 90 ThIC. KM/C!

Jna ceedenusn. 1 ceHTAOpA
2013 rToma acTpOHOMBI HaOIIOJATH
najeHue Ha JIyHy KpymHOTO MeTeo-
puta. Bb3BaHHAs majcHHEM SpKas
BCIbIIIKA Jiniack okojio 8 c. Ilpe-
JBITYIIEE TAaKOe SBICHUE MPOU3OIILIO

Puc. 42.3. O6pa3oBaHue ygapHoro kparepa
(aHnmauus)

17 mapra 2013 r., Korjga Ha MOBEPXHOCTh HAIIIETO E€CTECTBEHHOI'O CITYTHHKA
ynaj JIOBOJIbHO OoJibliol (pparMeHT MeTeoputa maccoit okosio 40 kr. Ilagenue
KPYITHBIX METEOPUTOB ObLIO 3adHMKCHpPOBAHO OJjiarogaps CreruaibHON KOCMHU-
geckoi mporpamme NASA mo oOHapy>KeHHIO METEOpUTOB Ha JIlyHe, KoTopas
craproBaia B 2005 roxy. C tex nop ormedeHo 0kojio 300 B3pbIBOB OT MaJcHUs

KOCMHYCCKHUX TCJI HAa IIOBCPXHOCTD .HYHBI.

NHuTtepec npeacTaBisioT HArJISIAHbIE TOCOOUS 1711 0OpMIICHUST KaOUHETa
ACTPOHOMMH MAKETHI JIYHHBIX KPAaT€pOB, U3TOTOBJICHHBIC IO TEXHOJOTUH TaIbe-
mamre. Ha puc. 42.4—42.7 noka3aHbl 111 CPABHEHHUS JIyHHBIE KpaTephl U UX Ma-

KCTHI.

Puc. 42.4. Kpatep Tuxo (guameTp 85 km)

MakeTsl KpaTepoB MOHTHPYIOT Ha Jictax u3 ¢aneps! wm JIBII, a 3aTtem
obpamsitor pamkoi. Ha Jlyne ecte u apyrue ¢hopmsl penbeda: TOpbl, XpeOThI,
0OpBIBBI, MOPSI, 03€pa, 00JI0Ta, LIENOYKH KpaTepoB (puc. 42.7), MaKeTbl KOTOPbIX
MOTYT CIIYKHUTh KOJUIEKI[UEH HATJIAIHBIX TOCOOUH.
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Puc. 42.7. Llenoyka kpatepoB Ha tore Mops AcHocTu (anvHa okono 20 km)
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OkcnepumeHT 43. Konbua CatypHa

@axmot. Konbuia CatrypHa niep-
BbIM B 1610 rogy HaGmoqan B TeIEeCKOM
INaymuneo I'anuieit, XOTS OH UX HE UJICH-
TUPHULIHUPOBA KaK KOJIbI[A, a MOCUUTAT
MpUJIaTKaMU HEW3BECTHOM MPHUPOJBI K
mwiaHeTe. Kojblia 5TOM IUIaHETHI OCTa-
BAINCh YHHUKAJIBHBIMHA  BIUIOTH  JIO
1977 ronma, xorma ObUTM OOHAPY>KEHBI
CIIa0OBBIPAKCHHBIC KOJIbIIA TaKXKE BO-

Kpyr Ypana, IOnurepa u Henryna. Puc. 43.1. Konbla CaTypHa (web-cTpaHuLia)
IIpn paccmarpuBanum CarypHa

B TEJECKON C OOJIBIINM YBCIIMYCHUEM YaCTb KOJICI KaXXyTCsA IMPO3pavHbIMH

(puc. 43.1) 1 yepe3 HUX MPOCMATPUBACTCS TUTAHETA.

Iens. Iloasate, mouemy CaTypH MOXKET OBITh BUACH CKBO3b CBOM KOJIBIIA.
Oobopyoosanue u mamepuanst. JIuct miotHon Oenoil Oymaru. YepHbiid

mapkep. Hoxxunupl. Kneit. Kannenspcekas kHonka. Kapangamr ¢ 1acTUKoM.

Hucmpykyus.

e OTpexbTe OT JIUCTa TPU OJUHAKOBBIX IOJOCKHU
(mpumepHo 2 % 20 cm).

e [lo kpasM MONIOCOK CUMMETPUYHO OT LIEHTpaA Map-
KEpOM HAHECHUTE M0 TPU NOJOCKA OJUHAKOBOMN
TOJILLIHBI.

e 3Be37000pa3HO CIIOXKHTE, a 3aTEM CKJIEHTe MoJoc-
K1 (Harmojgo0ue BUHTA BEPTOJIETA), KaK 9TO MOKa-

3aHO Ha pHcC. 43.2. Puc. 43.2. BymaxHble

e BoTkHute KHOIIKY B LICHTP ITOJIOCOK, a 3aTCM 3aKpcC-
IMMTC BCIO KOHCTPYKIHIO HA JIACTUKC KapaHaalla.

SKCNEepUMeHTy

NOJ10CKK, NOAroTOBJIEHHbIE K

e Haunere Bpamare kapasgami, a BMECTE C HUM HAaYHYT BPAILATHCS U <JI0-

nacTu» U3 OyMakHbIX MOJIOCOK. [IpoHabimomaiiTe BpaleHue.

Pes3ynbmamer. 1lpu BpamieHUM Kapas-
Jamia YepHbIe MOJOCKH 00pa3yroT TPU YEPHBIX
KoJbIia. CKBO3b 3TH KOJIbIIA MOKHO BHJIETh Ha-
XOJIAIINECS 32 «JIOMACTSIMIY MPEAMETHI.

Oobvacuenue. TlogoOubIit d3hdPexT MOK-
HO HaOJIOJaTh M HA PAMOYTPABISIEMON MOJIC-
au Beprojera (puc. 43.3) — cienyer oOpaTUuTh
BHHMAaHKE Ha BPAIAIOIINECS OCHOBHBIC BUHTHI
Y HEeTIOJABMKHBIM MaJbIi 3aJHUN BUHT.

Puc. 43.3. Mogenb BepToneTa c
3anyLleHHbIM aBuratenem
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3puUTENBHBIN amnmapaT 4yeloBeKa — TIJia3a W NMPOBOSIINE MYyTH (HEPBHBIE
BOJIOKHA) — TECHO MHTErpUpPOBaHbl ¢ MO3roMm. ['1a3 mpencrapiser coOoi Ciox-
HBI MHCTPYMEHT, KOTOPbIH MPOU3BOJUT HE3aBUCUMYIO 00pabOTKy M300paxke-
HUS elle 0 TOT0, KaK CHUTHajl JOCTUTHET MO3-
ra. Mo3r coBepuiaeT aBTOMAaTHYECKYK) BU3Y-
ATBHYI0 00pabOTKY C HEKOTOPOU 3aePIKKOH.

[ToaTomy Ham rna3 oObeUHSIET OTEIb-
HbIE YEpHbIC YEPTOUKU «BUHTa» MPH Bpallle-
HUU B WUIIO30PHYIO BHUJIMMOCTh TEMHBIX KO-
nen. bnaromaps sTomy co3maercsi cTabWiIbHOE
U300pakeHne, HECMOTPSL Ha TO, YTO TOYHOCTh
KapTUHKH HEMHOTO CTpPaJacT.

Camu KoJiblla COCTOST B OCHOBHOM H3 Puc. 43.4. Ctpoenne Koney CatypHa

(pPUCYHOK XyO0XHUKa)

MUJUTHAPJIOB KPOIIEUHBIX YACTHII JIbJIa, a TaK-

e MbUIM U JPYroro KOMHYECKOro mycopa. Takoil cocTtaB OOBSCHAET, MMOYEMY
KOJIbLIa BUJIHBI C 3€MJIM B TEJIECKONBI — Jie[ 00J1aaeT OY€Hb BBICOKMM IOKAa3a-
TEJIEM OTPaKEHUSI COJTHEYHOro cBeTa. Tak kak kosbla CaTypHa B OCHOBHOM CO-
CTOSIT U3 OOJIOMKOB JibJa pa3HbIX pa3mepoB (puc. 43.4), To MO3TOMY MOBEPX-
HOCTb TIJIAHETHI BUJIHA CKBO3b MPOCBETHI MEKY OTJEIbHBIMU COCTABJISIIOIIUMHU
KOJI€ell.

/na ceedenun. IlnockocTh OOpallleHUs CUCTEMBI KOJIELl COBMATAET C
IJIOCKOCThIO 3kBartopa CarypHa. PazMep uactuiy matepuana B KOJbLAX — OT
MUKPOMETPOB JI0 CaHTUMETPOB U (pexke) necsiTKoB MeTpoB. CocTaB TIaBHBIX
KOJIeIl: BoAsHOM Jieq (okoyio 99%) ¢ mpuMecsMu CHIIMKATHOW mbLIH. TommmHa
KOJIEIl YpE3BBIYAIHO MaJja [0 CPaBHEHUIO ¢ UX MUPUHOU (0T 7 10 80 ThICSY KU-
JIOMETPOB HaJl 3KkBaTopoM CaTypHa) U COCTaBIISIET OT OJHOTO KUJIOMETpA 10 Je-
csiti MeTpoB. Ecnu Bce BelecTBO KoJiell coOpath B OJJUH MOHOJIUTHBIN IIap, TO
JMaMeTp TaKoro Iapa He npeBbicuil 061 100 kM.

Haubonee pacnpoctpaHeHHOU Teopueil s oObACHEHUs 0Opa3oBaHUS
KOJIeI[ SIBJIIETCS TEOpUs O TOM, 4TO Ha opOute CaTypHa, Moja BO3JAEHCTBHUEM
NPWIMBHBIX CUJI, paclaliCs CPEIHErO pa3Mepa CIYTHHUK, @ MPOU30ILIO 3TO B TOT
MOMEHT, KOTJla ero opOouTa craja CIUIIKoM O0iu3koit k CaTypHy.

Bonpocuw.

1. Jonroe BpeMs mociie OTKpbITUSL KoJielr CaTypHa acTpOHOMBI CUMTAJIH,

YTO OHU TOHKHUE U TBepabie. Kakum o0pa3zom ObIII0 paccessHo 3TO 3a0myKaeHne?

B 1787 rony I1. Jlanmac Ha OCHOBE pacyeTOB MPEITOIONKHUI, YTO KOJIEI] TOJDKHO OBITh
MHOTO — TBICSYU WJIM JIaK€ MUJUTMOHBI, WHAYe TPABUTAIMOHHOE T0JIE MX pa3pymuT. Bripo-
YeM, OH TOXKE€ ToJiarajl, 4To KOJblla CIUIOIIHbIE, MOX0KUE HA TUTAaHTCKHE TMMHACTUYECKUE
o6pyun. B 1848 romy actponom 3. Pomr paccunTan MUHUMaJIBHOE PACCTOSIHUE, HA KOTOPOM
CIIYTHUKHU MOTYT CYILIECTBOBAaTh, HE Pa3pyllasiCh MOJl BO3JIEUCTBUEM IPaBUTALUOHHOTO MOJIS
MJIaHETHI. DTO PACCTOSIHUE — Ha3BaHHOE 10 UMEHHU HCCIefoBaTens «mpeaenom Pomay — co-
ctaBisieT 2,44 paauyca niaHeTel. Hukakue cnyTHUKH, Oyb OHU TBEpIbIC WU KUIKUE, HE
MOTYT IHPKYJIHPOBATh HAJ MOBEPXHOCTHIO HEOECHOTO Tena Onmke AToro paccrosHus. Ho
BHEIIHUN panuyc kojen CaTypHa paBeH 2,3 paaudyca IJIaHEThI, TO €CTh KOJbIAa HAXOASITCS
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BHYTpHU KpuTHueckoro npeaena. Orciona O. Poun caenan BbIBOA, UTO KOJIbIA HE MOTYT OBITh
HU CIUIOIIHBIMU U HU KUJIKUMH, TO €CTh OHU JOJKHBI COCTOSITh U3 IOCTATOUYHO MEJIKUX TBEP-
JIBIX YaCTHII.

2. [Todyemy m 3a CHET KaKWUX CHJI KaMEHHBIC 0OJIOMKH acTepOUIOB, KycOU-
KM JIbJIa 1 KOCMHYECKAs MbLUIb IPEBPATHIIMCH B CTPOMHYIO, TEOMETPUUYECKU TTpa-

BWJIbHYIO CUCTEMY U3 HECKOJBKUX IHPOKUX U ThICAY y3KkuX Koser CarypHa?

PaccMoTpuM Tak Ha3plBaeMblil I'PaBUTALIMOHHBINA PE30HAHC. JTO SBJICHUE 3aKIIHOYAECTCS B
TOM, YTO JIBU)KEHHE HEOOJbIIMX CITYTHUKOB CaTypHa COIIacOBAaHO C JIBU)KEHHEM €ro KPYyIHBIX
CITyTHHKOB. Psi7i CIyTHUKOB MMeEET B3aMMHO KpaTHbIE OpPOHTHI, HAIPUMEP, MEPUO]] 0OpaIeHHs
BOKPYT IUIAHEThI OJJHUX CITyTHHKOB COCTABJISIET POBHO IOJIOBUHY IEpHO/a OOpaIleHHs APYTHUX.
HOE)TOMy HCKOTOPLIC CITYTHUKH, UX MHOI'Id HA3bIBAIOT «IIaCTyXaMn», AIBUTasChb 110 I'paHUIlaM KO-
nen CarypHa, 00ecrieuuBaroT yAepyKaHue KoJiell Ha UX MeCTaxX, IIPU 3TOM JABHKEHHE CITyTHUKOB-
«I1aCTyXOB» COIVIACOBAHO C JIBMKCHMEM KDPYIHBIX CIIyTHUKOB. Hampumep, Haimgue, CIlyTHUKA
Mumaca nuamerpom 6onee 390 kM obecrieunBaeT OTCYTCTBHE BellecTBa B «uenu Kaccunmy, a
cnyTHUK []aH «KOHTpONUpyeT» pa3aeTuTeNbHYIO [10JI0CY JHKE.

akcnepumeHT 44. «/cyesHoBeHme» koney CaTypHa

@Dakmet. B 1921 rony, 6marogaps HEKOTOPBIM Ta3eTaM pa3Heccsl ceHca-
UOHHBIN cinyx: CaTypH JIMIIWICA CBOMX KOJEIl — KoJbla ucuesnu! Maso Toro,
00JIOMKH pa3pyLIEHHBIX KOJEll JIETAT B MUPOBOM MPOCTPAHCTBE IO Harpaslie-
Huto K COJIHIy U 110 MYTH JOJDKHBI 3alenuTh 3eminto. Ha3biBanu gaxe aeHb, KO-
r7a J0JKHO MPOU30MTH KaTacTpO(hUUECKOE CTOJIKHOBEHUE. . .

KoneuHo, /17151 yeraoBeka HECBEIYIEro B TOHKOCTSX JBUKEHHSI KOCMUYe-
CKUX OOBEKTOB, NMOBOJIOM K BO3HUKHOBEHUIO CEHCALMU MOCIY>KHJIO MOMPOCTY
TO, YTO B HA3BaHHOM roAy kousblla CaTypHa Ha KOPOTKOE BpEMs IepecTalu
ObITh BUAMMBI, «UCYE3IN», MO BBIPAKEHUIO aCTPOHOMOB. MoiBa MOHsIA 3TO
BbIpaK€HHE OYKBAJIbHO KakK (pU3MUYecKoe MCUE3HOBEHHUE, TO €CTh KaK pa3pylie-
Hue koJel. U, 6onee Toro, ykpacuiaa coObITHE JaTbHEHIITUMU MOJPOOHOCTIMH,
NPUIMYECTBYIOIMMUA MUPOBOM KaTtacTpode; oTcroAa najgeHue 00JOMKOB KOJIEIl
K COJIHITY ¥ HEU30€KHO€ CTOJIKHOBEHUE C 3eMJIICH.

Ilens. Boiscuuth, yeM e 00yCIOBIMBACTCS MEPHOIUIECKOE UCUE3HOBE-
Hue kojen CarypHa?

Oobopyoosanue u mamepuanwvt. IlnactwmmH. Jluct muioTHOW Oymarw.
[{Betnbie hmomactepsl. [upkyns. Hoxxuaumpl. Hox.

Hncempykuyusa.

e lcnons3ys Bechb mnepeueHb OOOPYAOBAaHHS M MaTepuajioB, M3TOTOBBTE

KOJIbIIA IJIaHEeThI. J[JI1 3TOro Ha JMcTe MIOTHOM OyMaru (M CUMMETPUYHO

c oOpaTHON CTOPOHBI) BHIYEPTUTE HECKOJIHKO KOHIIEHTPHUECKHUX OKPYXK-

HocTel. PackpaceTe ¢iiomactepaMu KOJIbLIa U MPOMEXKYTKH MEXKIY OK-

PY’KHOCTSIMU B pasHble IBeTa (LIBE€Ta MOJIOC JIOJKHBI ObITh HEOJMHAKO-

BBIMH).
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e U3 miuactunuHa ckaraiite mapuk. PazpexxbTe ero mormoiam U MoJ0BHHKU
OPUJIENUTE K LEHTPY 10 00€ CTOPOHBI JiucTa. OOpeKbTe JTUCT MO HApy K-
HOMY KOHTYpY BHelIHero koiibla. «Ilinanera» rorosa.

e Bosbpmure «CatypH» pyKo# 3a «Kojblla», Kak OyJTO Bbl COOpaIncCh HaJle-

BaTh ILIAIY.

e Pacnonoxure «CatypH», Tak Kak MokazaHo Ha puc. 44.1 B nosoxenuu 1.
[TocTeneHHO HayMHANTE MOBOpPAYMBAThH «IUJIAHETY» Ha ce0s, TaK, YTOObI
BBI /17151 C€0s1 OTMETUJIM €€ BUJ| B TIOJIOKEHUSIX 1-5.

Puc. 44.1. Xop akcnepvmMeHTa no «ucye3HoBeHuo» konel, CaTtypHa

Pesynomamui.

B HekoTOphIE MOMEHT KOJbIia
«HcUe3HyT» (mojiokeHue 3), a 3arem
CHOBA TMOSIBATCS, HO OYJIeT BUJCH YXKe
WX BEpX, KOTOpBIH OBLI IIpeaBapH-
TEJIbHO pacKpalieH B JPyrol ULBET
(ms  yOemUTEeIbHOCTH JKCIIEPUMEH-
ta). B Havane Mbl HaOIIOMATN HMK-
HIOIO CTOPOHY KOJiell, 3aTeM pedpo
JIMCTa U B KOHIIE — BEPXHIOI CTOPOHY
KOJIEII.

PesynbTaTh AKCIEPUMEHTA
MOXHO TOCMOTPETh C TOMOIIbIO

aHUMHUPOBAHHOTO pUCyHKa (puc. 44.2).

Oobvacuenue.

Puc. 44.2. «/c4esHoBeHune» konew CatypHa
(aHnmavnms)

Konbia CaTypHa O4YeHb TOHKM; TOJILIUHA MX HU3MEPSAETCS ABYMS-TPEMS
JIECSTKaMU KUJIOMETPOB, TIO3TOMY, JIJIsl 3€MHOTO HaOJIIO/1aTeNsl OHU CTAHOBSATCS
HEBUIMMBIMH, KorJa OyayT HaOmogaThes ¢ pedpa.

Konbua CatypHa HakjJIOHEHBI K ILIOCKO-
CTH 3€MHOI OpOUTHI MOJ yrjioM B 27°, HO 3a T /G/ T
BpeMs 29-1eTHero o0xozaa Mo IIAHETHOM Op- ﬁ ﬁ
OWTE KOJBIA B JIBYX JUAMETPAILHO TPOTHBO- ﬁ
MOJIOXKHBIX €€ TOYKAX CTAHOBATCS PEOpOM K \\ﬂ’_ ___________ e

ConHily ¥ K 3€MHOMY  HaOJOJaTelo

Puc. 44.3. Takne nonoxeHnsa 3aHnMatoT

(pPIC. 42.3). B ABYX JPYIuX TOYKax, pacrojio- konbua CaTypHa no oTHoweHuto kK ConHuy

)KeHHbIX Ha 90° OT mepBBIX TOYEK, KOJIbIIA,
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HAIPOTUB, OKa3bIBAIOT COJHILY U 3eMJie CBOIO HAUOOJBIIYIO IIUPUHY, — «pac-
KPBIBAKOTCS», KaK TOBOPSIT ACTPOHOMBI.
Bonpocur.

1. Kak 00BACHUTH BBICOKYIO SIPKOCTh CBeueHHMs KoJjell CaTypHa?

Camu 1o cebe KoJIbIIa HE CBETATCA. Bce J1e710 B CONHEYHBIX JIydax, OTPaKaIOIIUXCS
OTO JIbJIA.

2. KakoBa nepruoJuuHOCTh «MCYE3HOBEHU» KoJien CarypHa?

TI'anmunei 3ametn, 4To Koubla MeHsaroTca euie 400 ner Haszan. OH OTCIEKUBAJI UX JI0
MOJHOTO MCYE3HOBEHMS. U ceiiuac Mbl 3HaeM, 4TO 3TO SIBJICHUE MOBTOpsETCS Kaxibie 14-15
JeT ¥ Ha3bIBACTCS «IepeceYcHreM KoJjem» (Ta Kak mnepuoj oOpamieHuss CaTypHa BOKpYT
Comniia paBeH 29,67 3eMHOTO TO/1a).

dkcnepumeHT 45. Apnanb n YMbpuanb

@Dakmel. Apydis 1 YMOpUdIb — JBa
CIIyTHHKA YpaHa. DTO COYTHUKHU MPUMEPHO
olHOro pasmepa (pamuycbl 579 m 585 km
COOTBETCTBEHHO), HO OTJIMYAIOIINECS I[BE-
TOM TOBEPXHOCTHU: ApHUdJIb 00Jiee CBETIIBIM,
YMOpuaab — uyTh TeMHEE (puc. 45.1).

Ilens. Ilokazarh, Kak IBET HEOCCHBIX
TEJl BIMSIET HA TeMIEpaTypy MX MOBEPXHO-
CTH IIpHU OAMHAKOBOM YAaJICHUHU OT Comnana. Puc. 45.1. CnyTHukM YpaHa — Apuanb u

Obopyodosanue u mamepuanvi. JIBa YuGpuane
OJMHAKOBBIX TepMoMeTpa. HacTosbHas 1aMiia ¢ MOIITHOM JIAMITOW HAKAJIMBAHUS.
JIBa nucra Oymaru — dyepHbIi U Oenblit. J[Be mycThie xecTsaHble 0anku. HoxHu-
1bl. CKOTUY.

Hucmpykuyus.

e Jlo pasmepy 0aHOK BBIPEKbTE KYyCKH O€lIOM M uepHOM Oymaru, 4ToObI
OHU OKpY>KaJIh OAHKY BMECTO dTUKETKH.

e 3akpenuTe «3TUKETKW» Ha OaHKaX CKOTYEM.

e TlomecTuTe B Kaxayr0 OaHKY TEPMOMETP.

e Pacnonoxute OaHKM Ha PaccTos-
Hun 30-50 cm ot jammsl (puc.
45.2).

e BxirouuTte samity Ha 5-7 MUHYT, a
3aTeM 3alUIINTE MOKa3aHUs 000X
TEPMOMETPOB.

Pe3ynomamer. Temneparypa 6aHKH,
C «OTUKETKOW» U3 4epHOil Oymaru okasa-
Jach HECKOJIBKO BHIIIE, YeM OaHKH ¢ Oe-
JIOU «3TUKETKO.

Apuanb YMm6puans

Puc. 45.2. QkcnepuMeHT ¢ HarpeBoM CBET-
NON N TEMHOW NOBEPXHOCTEN
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Oobvacuenue. DKCIEPUMEHT MO3BOJIMI YOEAUTHCS, YTO TEJIO C TEMHOMU
MOBEPXHOCTHIO (YMOPUAIIB) JyUIllle MOMIOMAET YHEPTHUI0, YEM TEJIO CO CBETIION
WM 3epKaIbHON MOBEPXHOCTHIO (Apuasb). [lorsoiienre u oTpaxxeHne SHEPruu
U3ITyYEHHUs] JITaMIIbl Pa3HbIMU MO I[BETY Te€JIaMU IMPOUCXOJIUT HEOJIMHAKOBO: Tela
CO CBETJIOW MOBEPXHOCTHIO MEJJICHHEE HArpeBaloTCs, a ¢ TEMHOM MOBEPXHO-
CThIO — ObICTpee (CM. BHUJIEO C JEMOHCTpAIlMed MOTJIONICHUS ASHEPIUU CBETa
TEPMOCKOIaMHU, C pa3IndHOI Okpackon — puc. 45.3).

Mna ceedenun. llonagas Ha
MTOBEPXHOCTh JIPYTUX HEOECHBIX TeE,
m3nydyeHue CoJIHIITa YacTUYHO IIO-
[JIOIIAETCS, @ YaCTUYHO OTPAXKAETCS.
[lornmomieHHass »HEpPrusi TEIIOBOTO
U3ITy4YEeHHs] TPEBPAIAETCS BO BHYT-
PEHHIOI0 DHEPTrUI0 Tejla, U TeJO Ha-
rpeBaetcs. OTpaxkaromiasi  Ccrocoo-
HOCTh HEOECHBIX TEJl pa3INyHa.

Anpbeno — 3To BeIMYMHA, Xa-
PaKTCpU3yromast OTPAKATCIIbHYIO Puc. 45.3. [lemoHCTpaLysi NornoLeHns CBeToBoi
WM PAcCEUBAOILYI0 CIIOCOOHOCTH anepruy (auaeo 39 c))
MOBEPXHOCTHU, OCBeIIaeMoil u3BHE. CII0BO MIPOMCXOIUT OT JIATUHCKOTO ciioBa albus
— «OenpIi, Oenm3Hay. MccnenoBanus anb0efo IIIaHET, CITyTHUKOB M aCTEpOHIOB
UCMOJIb3YIOTCSA, YTOOBI MHOTO€ Y3HaTh 00 MX cBoiicTBax. M3ydas anpOeno MOKHO
CYJIUTh O BEPOSTHOM COCTaBE U CTPYKTYPE MOBEPXHOCTH HEOECHOTO Tea.

Anp6eno Apuans pasHo 0,39, a YMOpuans 0,26; cpenHue teMiepaTypbl
CIyTHUKOB COOTBETCTBEHHO paBHBI 58 K (-215°C) u 75 K (=198°C).

Ilpumeuanue. TemneparypHas mkana KensBuna umeer Hayano 0 K, ko-
TOpOE CoBMajiaeT ¢ abcoMoTHRIM HyJeM. [lepecueT B rpaaycsl no mkane [{ens-
cus Beaetcs o ¢opmyie: 1°C =T K —273,15.

Bonpocut.

1. Anoeno 3emimm — 0,367, JIyaer — 0,12. Kakoe 13 HeOeCHBIX Ten 00-

JajaeT Jydiiel oTpaxaTeIbHONU CITOCOOHOCTHIO?
Anpbeno — xapakTepucTtuka aud-
by3HON OTpaxkaTeNbHON CIOCOOHOCTH MO-
BepxHOCTH. Hampumep, anpbeno dvmcToro
cHera coctaBisier ~0,9, a ApeBeCHOro yris
~0,04. 3emist B 11€JI0M HMeeT 0oliee BBLICO-
Koe anb0eno no cpaBHeHwuro ¢ JIynoit. bonee
moaApoOHO 00 anb0eno0 B aCTpOHOMHUHU pac-
CKa3bIBaeTcs B Bueo — (puc. 45.4).

2. ConHewHas paauanus, ImO-
CTyHnaromas K IOBEPXHOCTH 3EMIIH,
IorjaomacTCsa €10 HE ITOJTHOCTHIO. Kaxk
M OTYEro 3aBUCHUT IIOrjonlacMas OT- Puc. 45.4. Anbbeno (Bnaeo 2 MuH 42 c)

paxkaemasi 3emMJIel COJTHEUHasl paguanus?
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YacTb COJIHEYHOTO H3JIy4EHUs OTPAXacTCs IOBEPXHOCTBIO, NPUYEM B OTPAKCHUU
y4acTBYET TOJIbKO BEPXHUH CIIOM 36MHOU IIOBEPXHOCTH, B KOTOPOM IIPOUCXOJAUT ITOTJIOLICHUE
panuanuu u ee npeodpaszoBanue. K TakoMy ClI0r0 OTHOCATCS! BECh TPABOCTON U PaCTUTENbHAs
Macca Jieca, IepBble JACCATKH METPOB IIPO3PA4YHOM BOJBI, HECKOJIBKO CAaHTUMETPOB IIECKa U
TOJIbKO JIOJM MHJUIMMETPOB TEMHBIX MOouYB. OTpaxarenbHas CIIOCOOHOCTh TOBEPXHOCTU 3eM-
JIM 3aBHCHUT OT pOJia Tel, X (PU3NYECKUX CBOMCTB, I[BETA U COCTOSHUSI.

OKCnepuMeHT 46. XBOCT KOMETDI

@Dakmur. Mainoe teno CoiHeu-
HON CHUCTEMBI, IBUXKYIIEECS MO CHIIb-
HO BBITSHYTOM OpOUTE M MEHSIOIIee
CBOM OOJMK C TpUOTIKEHHEM K
ConHily, HazbiBaeTca komertou. Ilo
Mepe npudmmkeHuss kK CoimHIly y KO-
MeT oOpa3zyeTcs XBocT (puc. 46.1).

Ienws. I1oHATH, IOUYEMY Y KOMET
o0pa3yloTcs XBOCTHI M KaK OHHM pac-
MIOJIOKEHBI 110 OTHOIIEHHIO K COJTHITY.

Oﬁopyooeanue u mamepuaol. Puc. 46.1. Mogenb ABWKeHWst KoMeTbl (Buaeo 48 c)
®en. Ilycras xxectsiHas 6anka (Harpumep, ot kode). Hebonbioi msauuk. Enou-
Has muinypa. Kneil. Hoxxauupl. 2-3 nro0ble KHUTH.

Hucmpykyusa.

e Ha crone ycraHnoBute ¢eH, Hanpa-
BUB COILUIO IS BBIAYBAa€MOI'O BO3-
ayxa BBepx. s ycTOM4MBOCTH
o0cTaBbTE ben KHUTaMU
(puc. 46.2).

e B creHkax TOHKOCTEHHOW OaHKHU
[0 KPYry NpOJEaiTe HOXKHUIIAMHU
HECKOJIBKO  OTBEpCTHM.  baHKy
IJIOTHO HAJICHBTE Ha COILIO (peHa.

e 113 e104YHOI MUIIIYPBI WM APYTOTO MOJIXOASIIETO MaTepuana (Hampumep,
ManupoCHON Oymaru) HOKHHIIAMH HApEKbTE OKOJIO JECATH y3KHUX IOJI0-
COK Y MPUKIIEUTE UX OJHUM KOHIIOM K MSYUKY; MSUUK («KOMETY» Kela-
TEJIHHO YCTAHOBUTH HAa KaKyIO-JIMOO MOJICTABKY.

e Brxirouute ()eH U HAYHUTE MEPEeMENIaTh MO ILUIUIICY MSYUK C MPUKIICEH-
HBIMHU K HEMY TOJIOCKaMU BOKpYT ¢eHa ¢ 6ankoi («ComHIey), U3 oTBep-
CTHUM KOTOPOU BBIPBIBAKOTCS CTPYH BO3AYyXa.

Puc. 46.2. DkcnepuMeHT ¢ «KOMETON»
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Pezynomamur. 1lonocku Mumypsl («XBOCT KOMETHI») HAaYMHAIOT OTKIIO-
HSATHCS. B CTOPOHY, MIPOTUBOMOJI0XKHYIO 0T «Conuuay. [Tpudem, npu npudimxe-
HUU K «COJHILY», OJOCKU OTKJIOHSIOTCS 00Jiee aKTUBHO.

Oobvacuenue. Komera He KaMeHHas TJIbI0A, @ B OCHOBHOM COCTOHUT H30
apaa. Ilpu npubnmxenun k ColHIly Jie[] HarpeBaeTcs U ucnapsiercsa. Bokpyr
saapa KOMeThl o0pa3yercs 00JaKko BOJSHOTO Ia-

pa. A ot CoiHlla Bce BpeMs «JIyeT» TaK Ha3bl- '
BAEMBIM COJIHEYHBIN BETEP, COCTOSIIUN U3 3apsi- — \ B
JKEHHBIX YaCTHII. ITOT IMOTOK YaCTHUII M CAYBAET C o Contue , o
KOMEThI MOJIEKYJIbl BOJIbI, a 320JHO U TMBUIMHKH \
BCII[ECTBA, KOTOpPHIE OOBIYHO HMMEIOTCA Ha TIO- '
BEPXHOCTH JIEASTHOTO siApa KomeThl. [loaTomy /
MOHSTHO, YTO 3TOT XBOCT MOYTH BCEI/Ia HANpaB- [P 7
jeH B ctopony oT Comnuna (puc. 46.3). Uem 61u-

Pwuc. 46.3. [BmxeHne koMmeTbl BOKPYr
xe K ComnHIly mpubinkaeTcss KoMera, TeM 0osee Conua

JUIMHHBIM U SIPKAUM CTaHOBUTCS €€ XBOCT. IIpo-
TSHKEHHOCTH XBOCTa MOXKET ObITh 10 100 MIILITHOHOB KUJIOMETPOB.

Jlna ceedenusn. [ npocTOro Hapoaa KOMETHI IMPEACTABISIN MyTaroee
ABJICHUE. A KaK OOBSICHSIIN 3TO SIBJICHUE YUEHbIE?

B npeBHOCTH y4deHBIE, Clienysl aBTOPUTETY APUCTOTEIISI, CHATAIN KOMETHI
aTMOC(hEpPHBIMU SIBICHUSMH, IMOJJOOHBIMU CEBEPHOMY CHUSIHUIO, Ty4aM, MOJHUHU.
MHorue yueHble JyMai, 4TO KOMEThl — 00Jlaka KaKUX-TO BPEJHBIX MapoB, ro-
pAIIKE B BO3yXE — OTCIOJIa CTPaXy U CyEBEPUSI.

[TepBbIM cTasm HMCCAEAOBATH KOMETHI M3BECTHBIM ACTPOHOM, >KUBIIUN B
koHie XVI Beka, Tuxo bpare. OH cymen U3MEpUTh pacCTOSHUE 10 KOMETHI
1577 roga m Hamieln, 4To 3Ta KoMeTa ObUla O4YeHb Jajeka OT 3eMIIH, Tropasio
nanbire, yeM Jlyna. 13 sroro ¢akra cnegoBan BeIBOI: BeAb JlyHa — HeOecHOE
TE€JI0, 3HAUUT, U KOMETHI TOKE HEOECHBIE Tea.

[Tocnie Tuxo bpare n3ydeHnem KOMET CTall 3aHUMAThCSl 3HAMEHUTBIN ac-
tponoM HMorann Kemnep (accucrent bpare, Kk KOTOpoMy MepenuIn €ro HayyHbIe
apxuBbl). Tak KaKk KOMETHI MPOXOJAT OJM3 3eMIIM JOBOJBHO YacTO, a MUPOBOE
MPOCTPAHCTBO Oe3rpannuHo, To Kemnep caenan u3 3Toro BBIBOJ, YTO B MUPO-
BOM IIPOCTPAHCTBE KOMET CTOJIBKO K€, CKOJIBKO pbl0 B Mope. Ho Hacuer myTei,
M0 KOTOPBIM ABWXKYTCS KomeTwl, Kemsep ommobancs. OH cuuTai, 4TO KOMETHI
JBUKYTCS TIO TIPSMBIM JTMHUSAM. Keruiep cuuTal, 4To KoMeTa SIBIISIETCS U3 MUPO-
BOT'O MPOCTPAHCTBA, NPOXOAUT yepe3 CONMHEUHYI0 CUCTEMY U yAAISIETCSl HaBCE-
raa. OIHAKO 3TO MHEHHME MEPBOOTKPHIBATENS 3aKOHOB JIBUKEHUS muiaHeT CoJi-
HEYHOU CHUCTEMBI ObLTO OMMOOYHBIM. KOMETHI IBIKYTCSI HE 10 MPSMBIM JIMHU-
SIM, @ TI0O OYEHb CHJIBHO BBITSIHYTHIM JJUIAIICAM U TTOCJIE TIOSIBJICHUS Ha HEOOCBO-
JIe, CKPBIBAIOTCS, HO 3aTEM YE€pe3 HEKOTOPOE BpeMsi CHOBA MpuxoasiT K ComHIly
B HECKOJILKO HHOM OOJIMYbE.

OO0 3TOM CBOMCTBE KOMET MEPBbIM Jorafaics daMyHn ["amiei.
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Onmyna [Mannei, uzydas crapuHHbIE COOOIIECHUSI O TOSIBJICHUM Ha HeoOe
koMeT, ["anneit oOpaTui BHUMaHUE, YTO MEPUOIbI, TO €CTh IPOMEKYTKH, MEKITY
MOSIBJICHUSIMA HEKOTOPBIX KOMET, ObUIM MOYTH OJUHAKOBBI. AHAIU3UPYS CXOJI-
CTBO 3JieMeHTOB opouT koMmeT 1531, 1607 u 1682 ro10B, OH mpHIIET K BHIBOY,
YTO 3TO MOCIEAOBATEIBHOE BO3BpALEHUE OJHOM M TOM K€ KOMETBI, KOTOpas
JBIDKETCS TI0 BBITSHYTOW SJUTMITHYECKOW OpOUTE C MEPHUOIOM IOYTH 76 JeT,
XOTS IPyTUe YUYCHBIE CAUTAIIN, 9TO BCE AT KOMETHI ObLITN pPa3HBIE.

[Tocnennee mpoxokneHne koMeTwl [ amies uepes nepurenuii 06110 9 ¢eBpa-
a5 1986 rona B co3Be3quu Bojonest; cnenyroiee oxuaaercs 28 utonst 2061 rona,
a 3ateM — 27 mapta 2134 rona.

Bonpocuw.

1. Tlouemy s11po «cTapOi» KOMETHI MHOTOKPATHO nosieTaBuieil Kk CoJHILy
MMEEeT Ype3BbIYaiiHO TEMHBIN 1BET (Hampumep, komera ['amies), a saapo «cBe-
e KOMETbI — JIOBOJIBHO CBETIIOE (HampuMmep, komera Bunpaa-2)?

B IMOBCPXHOCTHOM CJIOC «CBEXei» KOMETHI MHOTO JbJa, KOTOprﬁ CIIIC HE YCIICJI YJIC-
TY4YUTHCS.

2. IIpoutute cruxotBopeHue «Komera» v OTBETHTE HA BOIIPOCHL.

[po3uch, rpo3nck Had ronoeoto,
3Be3abl yXacHou kpacoral
Cmonkawm cepanTo 3a CrvHOLo,
OpHoobpasHbI Tpeck BUHTA!l
Ho rmbenb He cTpaluHa repoto,

Moka 6e3ymcTByeT MeyTal
(A.A. Brniok, ceHms6pb 1910)

Bomnpoc 2.1. ITox BneuyatinenneM kakoi komeTbl A.A. biok Hanucan CTu-
XOTBOpEeHUE?

Peus uzer o nepuonnyeckoii komere I'amies, kotopas ObuIa BUMMa HEBOOPYKEHHBIM
IJIa30M C CepeAMHBI ampens 10 Hadana urois 1910 rona. Ilepsblit pa3 ona HaOmonanacek B 446
70 H. 3. (10 APYTUM CBEICHMSIM, 3aMedeHa KuTaiiiamu emnie B 611 1o H. 3.). Cuuranock, 4to
3TO ObUIM pa3Hble KoMeThbl, U Juiib B XVIII B. anrnuiickuii actponom DamyHa [Mamielt oT-
KPBLUI IEPUOAUYHOCTD ITON KOMETHI (KOMETa MOSIBIISIETCS KaxK/ble 76 JeT).

Bomnpoc 2.2. [ToueMy KoMeTa NpeacTaBiasieTCs MO3TY IPO3HON?

JIronu Bcerjja BHUMATENIbHO HAOJIOJaM 32 TIOSBJICHUEM KOMET, 3TUX HapYIIUTEIbHUI]
HeOecHoro nopsizika. B nmonckoM BooOpakeHMHM BO3HUKal 00pa3 IbsBOJa, 3aKypPHBAIOIIETO
TpyOKy M Opocatomiero cnuuky. C MosiBI€HHEM KOMET B pa3HOE BPEMS CBSI3bIBAJIMCH BOWHBI,
BOJIHBI 3MIUJIEMUI, 3eMJIETPSICEHUSI, HEyCTONYMBast IOToa U MOJMTUYECKHE KaTaKIU3MBbl.

akcnepumeHT 47. loHocdepa

@axmot. Nonocdepa — ciioli MOHM30BAHHOTO ra3a B BEPXHUX CJIOSX aT-
MocGephl TUTAHETHI, COCTOSIIIIUNA U3 TIOJIOKUTEIILHBIX HOHOB U CBOOOHBIX DJICK-
TPOHOB.

NoHbl 1 351eKTpOHBI 00Pa3yIOTCs MOJI ACHUCTBUEM YJIBTPA(hHUOIETOBOTO U
penTrenoBckoro mnydyenus: Connua. [loka razoBas 060104ka 3eMIM OCBELIEHA
ConHilem, B HE HEMPEPHIBHO 00pa3yrOTCsl BCE HOBBIE U HOBBIE DJIEKTPOHBI, HO

129



OJIHOBPEMEHHO YacTh 3JIEKTPOHOB, CTAJKWUBasACh C MOHAMH, BHOBb 0Opa3zyer
HEUTpaJIbHbBIEC YACTHUIIBI — ATOMBI U MOJIEKYJIBI.

ITocne 3axona ConHila 00pa30BaHUE HOBBIX AJIEKTPOHOB IMOYTH MpEeKpalia-
eTCs U YUCII0 CBOOOIHBIX AJIEKTPOHOB yObIBaeT. [103TOMy 31IEKTPOHBI U MOHBI pac-
IIPEZICTICHBI B MIPOCTPAHCTBE HEPABHOMEPHO. UHMCIIO ANEKTPOHOB, HAXOIAIIUXCS B
KyOM4YEeCKOM METpe Tasa, Ha3bIBACTCs AJIEKTPOHHOM IIOTHOCTHIO. MloHOChepa ur-
PaeT CYIIECTBEHHYIO POJb IIPHU pacpOCTpaHeHUH paanoBosiH. Ha BeicoTax ot 50
110 400 KM MMeeTCsl HECKOJIBKO CJIOEB (MM 00J1acTel ), TUTaBHO MEPEXOA[IIUX OJIMH
B JIPYTOM U CYIIECTBEHHO BIIMAIOIIMX HA PACIpPOCTpaHEHHE paguoBoiH. OHAKO
00J1aCTh MOHM3UPOBAHHOI'O Ta3a pacHpoCcTpaHseTcss MHOro Beire, 70 1000 kM u
Jaiee, ¢ MOCTENEHHO YObIBAIOIIEH KOHIIEHTPAIIMEH AIEKTPOHOB U MOHOB.

Ilenws. C nomotibio MOOUIBHOTO TesieOHA MPOBEPUTH, KaK MOHOChepa
BIIMSIECT HA PACIPOCTPAHEHUE PAITMOBOJIH.

Oobopyoosanue u mamepuanvt. MoOUnbHBIN TenedoH. YTAKOBOUHBIN
MaKeT Ha OCHOBE AIIOMUHUEBOM (hOJIBIY WM METAITU3UPOBAHHOTO JIaBCaHa.

Hucmpykuyua.

e BrxitoyeHHbii TenedoH MOMECTUTE B MYCTOM MakeT OoT kode WU 4vas

(MOHO 3aBEpHYTh B OOBIYHYIO MTUIIEBYIO (OIBTY).

e C apyroro tenedoHna nmo3BoHUTE Ha TeNehOH, KOTOPHIHN 3aBEPHYT B (HOJIBTY.

Pezynomamur. CnbiiiiHa dpa3a «AOOHEHT HAXOJUTCS BHE 30HBI JlOCsTae-
MOCTH», a TeJIeQOH, 3aBEPHYTHIHN B (OJIBTY, HE 3BOHUT.

Oobvacnenue. Metamueckast Qoib-
ra OJIOKUPYET 3JIEKTPOMArHUTHBIE BOJIHBI.
Tak kak TenedoH M30IUPOBaH (POJIBroi OT
BO3JICHCTBUS DJIEKTPOMArHUTHBIX BOJIH, TO
€CTECTBEHHO OH Ha NMPUHUMAEMbIE€ CUTHAJIBI
pearupoBath He OyneT (puc. 47.1).

Croil cUITbHO MOHM3MPOBAHHOTO raza
HoHOoCc(hEephl XOPOIIO MPOBOJUT AJNEKTpUYE-
CKUM TOK U MOJOOHO METALTUYECKOU TO-
BEPXHOCTH OTPAKAET PAIUOBOIHBIL.

Jlna ceedenun. He Oyawr nonocdep-
HOTO «3€pKajla» BOKpPYr 3eMIH, paauo-
CBSI3b HE Ha BCEX JMala3oHax BOJH OblLIa
Ob1 Bo3MOkHa. Ha puc. 47.2 mokasaHo Puc. 47.2. BnusiHe noHoChepb! Ha

pacnpocTpaHeHne panuoBoIH

BIIUSIHUE NOHOC(EPHI HA PACIIPOCTpaHEHUE

paaroBENIaTENIbHBIX Hana30HOB BOJIH. JlmuHHBIE BoJHbI ([IB) u cpennue BoJI-
Hbl (CB) ckonb3sT BAOJb IMOBEPXHOCTH 3eMin Onaromaps audpakmuu. KopoT-
kue BosiHbl (KB) orpaxatorcst ot nonocdeps! 1 nopepxHocTy 3emiin. OHU MHO-
TOKpPaTHO MOTYT HECKOJIbKO pa3 O0OTHYTb 3€MHOM IIap. YJIBTPAKOPOTKHE BOJI-
Hel (YKB) mo cBoum cBoiicTBaM B OO0JbIlIEH CTENEHW HAIOMUHAIOT CBETOBBIC
ayun. OHU MPAKTUYECKHU HE OTPakKaroTCs OT HOHOC(HEPhl, OUCHb HE3HAYUTEIHHO
Oru0arT 3€MHYI0 TMOBEPXHOCTh M PACHPOCTPAHSIOTCS B Mpenenax NpsMoin
BUJIUMOCTH.
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Bonpocui.

1. Ilouemy HEKOTOpBIE PAIMOBOJIHBI OTPAKAIOTCS OT HOHOCHEPHI?

IIpu pacnpocTpaHeHUU pajMOBOJIHBI B HEOJHOPOJHON Cpelie €€ TPaeKTOpUs UCKPUB-
asiercst. J{ist oTpakeHust BOJHBI OT CJI0st HOHOC(EPBI TpeOyeTcs onpeesieHHast KOHIICHTpalus
CBOOOJHBIX 3JIEKTPOHOB. IIpu 10CTaTOYHO GONBLIONH NIEKTPOHHON IUIOTHOCTH HUCKPUBIICHHE
TPAaeKTOPUHU BOJIHBI MOXKET OKa3aThCs HACTOJIBKO CUJIBHBIM, YTO BOJHA BO3BPATUTCS HA IO-
BEPXHOCTh 3€MJIM Ha HEKOTOPOM PACCTOSHUM OT MECTa M3JIy4€HUs, TO €CTh IIPOU30UIET OT-
paskeHue paJMOBOJIHbI B HOHOChEpE.

2. Tlone3Hoe WM BpeAHOE CBOMCTBO MOHOCHEPHI MO OTPAKEHUIO PaJHO-

BOJIH?

HckmounTensHas poib HOHOC(HEPHI B PACIPOCTPAaHEHNH PAANOBOJIH OYEHb XOPOIIO 0Xa-
pakrepm3oBana akagemukoMm A.C. lllykuabiM: «MOXKHO CKa3aTh 0e3 NpeyBEIMYEHHS, Y9TO He
Oyab OTpaKEHMSI M TIPETIOMIICHHS] PAIHOBOJIH B BEPXHUX CIOSX aTMOCQEPBI, POJb Paauo, Kak
cpenacTBa CBs3U, cokparuwiack Obl Ha 90-95%». 3Hast KpUTHYECKUE YacTOThl M BBICOTHI OTpa-
KAIOIIHX CJIOEB, MOYKHO PacCUUTaTh paboyYre YacTOTHI ISl CBSI3U Ha TO WIIM MHOE PACCTOSIHUE.

3. Ilouemy acTpOHOMBI IPOTHO3UPYIOT aKTUBHOCTH CoHIa?

AxTtuBHOCTH COJHIIA OKA3bIBACT BIMSHUE HA HOHOC(hEpY 3eMiId. AKTHBHBIE TIPOLIECCHI
Ha CoJHIIE BBI3BIBAIOT MOSBICHHE IOJIIPHBIX CHSIHUM M MarHUTHBIX Oypb. B aT0 Bpems mpo-
VICXOUT HapyIIeHHE PaJHOCBS3U, YTO HAHOCUT OoybmIoi ymiep6. OTcioga BO3HHUKAET I0-
TPeOHOCTh MPOTHO30B HAPYILIEHHS PaAMOCBI3H BO BPEeMsS BO3MYIICHHBIX MepuooB. Habiro-
1as 32 IBWKEHHEM U pa3BHTHEM aKTUBHOW oOnactu COJHIA, MOKHO B PSZE CIy4aeB Ipei-
CKa3aTh JIeHb, KOraa BblOpackiBaeMble COJNHIEM KOPITYCKYINBI TOCTUTHYT 3€MJIM U BBI3OBYT
HapylleHUe paguocBsa3u. Takod IpOrHO3
HIO3BOJISICT 3a0JIATOBPEMEHHO NPUHSATH He-
00X0JIMMBIE MEPBI.

4. HabnrogaroTcs i TOJIIPHBIE
cusHUA Ha Apyrux Turanerax Coir-

HEYHOM CHUCTEMBI?

[TongpHele cusiHus HAOMIOJAIOTCS Ha
Carypne, IOnurepe, Ypane nu Hentyne. Ot1o
00ycCIaBIMBaeTCS T€M, YTO MarHUTHBIE TIO-
Js1 TJIAaHET-TUTAHTOB 3HAYUTEIBHO CHIIbHEE
MarHuTHOTO Toist 3emin. Kpacoty 3eMHBIX
HOJISIPHBIX CUSHUM MOXeTe OLIEHUTh, Mpo-
CMOTpEB KpaTKuii BUeoposuk (puc. 47.3). Puc. 47.3. MNonsipHoe cusiHue (Bnaeo 23 c)

aKkcnepnumeHT 48. [NaBHOE CBOMCTBO TENECKOMNoOB

@akmur. Teneckon 1000 KOHCTPYKIUHU JOHKEH cOOpaTh CBET, M3IY-
yaeMbIii HeOeCHBIMU 00bekTaMH. Yem OoJbIlie pa3Mep COOMPAIOIIETO CBET dJjIe-
MEHTa TEJIECKOMa — JIMH3bI WM 3epKajia, TeM OOJbIIEe CBETAa B HETO IMOMAJET.
BaxHo, 4TO UMEHHO 00I1ee KOJUYECTBO COOPAHHOTO TEJIECKONOM CBETA, B KO-
HEYHOM pe3yJIbTaTe OMpeeisaeT YPOBEHb JeTanu3aiuu HabarogaeMoro Hedec-
HOTO Tena — Oyab TO YAQJICHHBIN JYHHBIN JaHAMA(T WM CITyTHUKH TUIAHET |
koJibla CaTypHa.

131



CoOpaTp 1moGoJibllie CBeTa OT HEOECHOTO 00BEKTa M MOCTPOUTH KPOIIIeU-
HOE U 4YeTKOe M300pakeHue HabirogaeMoro o0beKkTa — 3TO 3a/ada 00BEKTHBA
Teneckona. M3o0pakeHue, MOJy4eHHOE C IMOMOINbI0 OOBEKTHBA, 3aTE€M pac-
CMaTPUBAIOT C TIOMOIIBIO OKYJISIpa.

Teneckomnbl MOCTOSIHHO U3MEHSIOTCSI U COBEPUICHCTBYIOTCS, HO MPUHITUI
pabOTBI OCTAETCS OJJHUM U TEM KE.

Ienw. TlokazaTh Kak JTHH3BI U 3€pKajga COOUPAIOT CBET OT HEOECHBIX 00b-
€KTOB.

Oobopyoosanue u mamepuanvt. Coouparomas nauH3za (ryna). Boranyroe
3epKajo (MOXKHO HMCHOJIb30BaTh KOCMETHUECKOE 3€PKaj0 WM OTHOJUPOBAHHOE
JIOHBIIIKO OT aJIFOMUHUEBOUN OAHKU JIJIsl HAITUTKOB).

Hucmpykyua.

e OIbITHI MPOBOJIUTE B COTHEUHBIH JICHD.

e C mowmoiplo coOuparomieit JUH3bI CHOKYyCUpYHTe
COJIHEUHBIC JIyYM Ha JIMCTKE Oymaru Wiu KJIOYKe Ba-
ThI (puc. 48.1).

e C nmoMOIIbI0O BOTHYTOTO 3epKaja chOKyCUpyHUTe COJI-
HEYHbIC JIy4d Ha JIUCTKE OyMmMaru Wid KakoM-THuOO
JIETKO BOCILIaMEHsIomeMcst Matepuaiie (puc. 48.2).
Pezynomamur. Jlyan Connia, choKyCUpOBaHHbIE Ha

JIETKO BOCIUIAMEHSIIONIMXCS MaTepualiaX, BbBI3BIBAIOT HUX
OoOyTJIMBaHKUE WM BOCIUIAMEHEHHUE. Pyc. 48.1. [eiicTane

Oovsacnenue. JIuH3a — 3TO ONTUYECKAs] CUCTEMA, Y  cobuparowieil nnH3bI
KOTOPOM TOJIIMHA KPaeB MEHbIIE, YeM ONTHYECKOIrO IICH-
Tpa; Takas cucTemMa 00JialaeT CIIOCOOHOCTHIO COOUPATH /P
COJIHEUHBIC JIy4Yd B TOYKY, Ha3biBaeMyro (okycom. Takum £ /4
K€ CBOMCTBOM 00J1aIat0T ¥ BOTHYTHIE 3e€pKaJia. 3epKajo — S H
Teno, o0Jiajaroliee MOJUPOBAHHON MOBEPXHOCTHIO U CIIO- v
coOHOEe 00pa30BbIBaTh ONTUYECKHE HM300paKEHUs MpeaMe-
TOB (B TOM YHCJI€ UCTOYHUKOB CBETA), OTpaxas CBETOBBIC
JTy4H.

YeMm Oosblie AuaMeTp JIMH3bI WM BOTHYTOTO 3€pKa- P;i;j?jﬁgﬁ‘;;ige
j1a, TeM OOJIBIIIE CBETA B HUX ITonagaeT. A yeM OOJIbIlle CBe- aHarnorniHo

cobvpatoLLen nuHse
Ta TIOMAa/laeT B TEJIECKOM, TeM OoJiee yIaleHHbIE OOBEKTHI
OH TIO3BOJIAECT YBUIETh. UeaoBeuecKuil Ty1a3 001a1aeT CBOe COOCTBEHHOM BHI-
MYKJION JIMH30M (XPYCTaJIMKOM), HO 3Ta JIMH3a OYEHb Majla, IO3TOMY CBETa OHa
coOupaeT JOBOJIHLHO MaJio. TelecKomnbl, B COCTaB KOTOPBIX BXOJUT OOBEKTHB Ha
OCHOBE JIMH3bl WJIU 3€pKaja, MO3BOJSET YBUIETh OOJBIIE, YeM UYEJIOBEUCCKUN
rJ1a3, UMEHHO MOTOMY, YTO €ro OINTHKAa CIIOCOOHa coOpaTh 0OJIbIIIE CBETA.

Menkue yactd mpeaMeTa, HEBUAUMBIC MPOCTBIM TJIa30M, MOTYT OBIThH
pasznuyaeMbl B TeJIECKOIe, Kak OynTo Obl paccMaTpUBAEMBbIid MpeaMeT mpuoIIu-
3wiIcs K HaOmogarento. [1o3ToMy Teneckomnmbl MHOTJA HA3bIBAIOTCS «YBEIHYU-
BAIOITUMWY UJTH «IIPUOJIMKAIOITUMUY YCTPOUCTBAMU.
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YcnoBHO aelicTBrE coOuparoIieit JTUH3bI (TO K€ U
JUTsl BOTHYTOTO 3€pKajia) WLIIOCTPUPYET pUC.
OoJibllle pa3Mep BOPOHKH (JIMH3bI WJIM 3€pKajia), TEM  [coera e
OoJIbIIIe KaIeJIeK MoK (CBETOBOM 3HEpruu) Oyaer coo- \

paHO 3TUMH YCTPOHUCTBAMH.

JIna ceedenun. Teneckon UMeET CIEIYIONIUE OC-
HOBHBIC Ha3zHadyeHMs: 1) coOuparh u3mydyeHue oT Hebec- Konuentpaus |
HBIX CBETHJI Ha MPUEMHOE YCTPOWCTBO (TJa3, ¢oTorpa- ‘

666666
666604

o)
483. Yem | E=> 8

6

Cbop kanens / 5

¢uueckas mnactunka, [13C-marpuia, crekrporpad u Puc. 48.3. CpasHeHve
1p.); 2) moyvaTh U300pakeHre HEOECHOTO OOBEKTA MJIA ~ BOPOHKM ¢ cobrpatoLuet

OTIpE/IeNICHHOT0 y4acTka Heba; 3) momoraTh

TNMH30M
pa3ian4aTb

00BEKTHI, PACTIONIOKEHHBIE Ha OJM3KOM YTJIOBOM PAaCCTOSSHUH APYT OT JApyra u
MIOATOMY HEPa3INIMMBbIE B OOBIYHBIX YCIOBUIX HEBOOPYKEHHBIM TJIa30M.

B actpoHoMuu paccrosiHue Mexay oObEeKTaMH Ha HeOE M3MEPSIOT YIJIOM,
00pa30BaHHBIM JTy9aMH, UAYIIMMH U3 TOYKHA HAOIIOACHUS K 00bekTaM. Takoe pac-
CTOSIHUE Ha3bIBACTCA YIJIOBBIM, M BBIPAXKAETCA OHO B IPaaycCax M JNOJSIX U JOJAX
rpagyca. HeBoopy €eHHBIM TIJIa30M JBE 3BE€3/lbl BHUIIHBI PA3AECIbHO, €CIIU OHU OT-
CTOAT APYT OT ApYyra Ha YrjoBOM pAacCTOSIHUM HE MeHee 1'. B KpyIHbIe TE€IeCKOIbI
yaaeTcs HaOIIoAaTh pas3AelbHO 3BE3IbI, YTJIOBOE PACCTOSHHUE MEXTY KOTOPBHIMH

COCTaBJISIET COTBhIE U JAXKE THICSUYHbBIE E
JI0JIA ceKyH bl (o yriioM 1" «BuaHa»
crnuueyHas KopoOka MPUMEPHO C pac-
crostHUS 10 KM).

=]

Bonpocui.

1. Jluu3el ObIBalOT COOMparo-
ne u paccenBaroie. C yem cBsiza-
HBI 3T Ha3BaHUs?

MOTOMY, YTO CBETOBOM IMYYOK, Mapaijieiib-

O - onecod nerTp mmsN;
CoOuparomas JIMH3a Ha3bIBACTCS TaK | —

HBIM TJJABHOW ONTHYECKOW OCH, IOCIE IPO-
XOXKJICHHSI JIMH3BI COOMPACTCS B €€ TJIABHOM
doxyce (puc. 48.4). PacceuBaromias n1uH3a npeodpa-
3yeT MYy4YOK CBETA, MapajuiebHbI IIIaBHOW ONTHYE-
CKOHM OCH, B PACXOMSIIUICS My4OK, KaKk Obl BBIXO/SI-
U U3 TJIaBHOTO oKyca.

2. Ha puc. 48.5 npeacraBieHbl TUH3BIL: TBOS-
KOBBITTYKJIasi (a), TJIOCKOBBITIyKJasi (6) U BOTHYTO-
BhIMyKJas (). Bce nu 3TH MUH3BI SBIAIOTCS COOH-
parommmu?

Bce mpencraBrnennbie Ha puc. 48.5 TUH3BI
SBIISIOTCS coOmparonumu. Crenyer oOpaTUTh BHU-
MaHHUE, YTO y BOTHYTO-BBINYKIION JTUH3BI BBIMTYKJIAs

Puc. 48.4. Cobupatoras nuH3a (Buaeo 18 c)

a 6 8

Puc. 48.5. Buabl NnH3:
a — [BOSIKOBbINYyKMas;
6 — NNIOCKOBbIMNYyKIas;
8 — BOTHYTO-BbINyKras

MOBCPXHOCTL B OOJIBIIIEH CTCIIEHH HC-

KpHUBJIeHA (pallnyC €€ KPUBU3HBI MEHBIIIE); TTIOITOMY COOMparolee AEHCTBUE BBIMYKION Tpe-
JIOMJISIFOIIEH TTOBEPXHOCTH MEPEBEUIMBAET PACCEUBAIOIIEE JICWCTBIE BOTHYTONW MOBEPXHOCTH,

Y JIMH32a B 11€JIOM OKa3bIBACTCSl COOMPAIOIIIEH.
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okcnepumeHT 49. Teneckon-pedpakTop

@akmot. Pepaktopsl — npenomMiIsitonine Teaeckonsl. CBET B TAKOM TeJe-
CKOTE COOMpAETCsl C MOMOIIBI0 TBOSKOBBIMYKIOW JTUH3bI (COOCTBEHHO, OHA H

SBJIIETCS] OOBEKTUBOM TEJIECKOMA).

B pedpakrope Tlammnes (cos-
naHHoM B 1609 roy) UCIOIb30BATHCH
JIBE€ JIMH3BI JJI1 TOTO, 4TOOBI cOoOpaTh
MaKCUMYyM 3BE3/IHOIO CBETAa U MO3BO-
JUTh YE€JIOBEYECKOMY Tja3y €ro yBU-
neTth. Beimykmas chepudeckas nuH3a
coOMpaeT CBET OT HEOECHBIX OOBEK-
TOB, a CIEIyrolas 3a HEW BOTHYTas
JIMH3a TMpeBpallaeT COOpaHHbIE CBETO-
BbIC JIydd OOpaTHO B MapalijieibHBIE,
YTO TIO3BOJIAET BEPHYTh YETKOCTh M
SACHOCTh HaAOJI0JaeMOMYy H300paxe-
Huto (puc. 49.1).

Teneckonbl ¢ paccenBaroLIen
JUH30M B KAauecTBE OKYJsIpa HUMEIU

ObvexkTus
A Okynap

_.\
| | |

Puc. 49.2. Cxema Teneckona-pedpakropa Kennepa

CYLIECTBEHHbIE HEIOCTATKH: HU3KYIO SIPKOCTh M300paKEHUS U Y3KO€ I0JIe 3pe-
Hus. [losToMy nepBOOTKpbIBaTENb 3aKOHOB JBMKEeHMs 1uiaHeT Morann Kemuep
IPEJIOAKIIT UCIOJB30BaTh B KAYECTBE OKYJIsSIpa BBIMYKIYIO JIMH3Y, OTOJIBUHY-
TyI0 OT QoKyca OOBEKTHBA Ha JJIMHY COOCTBEHHOTO (DOKYCHOTO PacCTOSHUS,
MpUYeM HE 0 HANpPaBJICHUIO K 00BEKTUBY, a Jajblie oT Hero (puc. 49.2). nu-
Ha TaKOTo TeJIECKOMNa paBHA CyMMe (a HE Pa3HOCTH, KaK y MPEIbIAyIIero mpei-
IIECTBEHHUKA) (POKYCHBIX PACCTOAHMIA OOBEKTHBA M OKyJsApa. [lonHas miuHa
TaKoW TPyObl CTAHOBUTCS OOJIbLIE, PACIIMPSETCS IMOJIE 3PEHUs, BO3PACTAET sIp-

KOCTb U300paKEeHHUS.
Ilens. Iloka3aTe NpUHIMI JEHUCT-
BUs Telleckona-pedpakropa Kerurepa.
Obopyoosanue u mamepuasnol.
Jlunza cobwupatomias (o6wektuB). Jlyma
(okyssip). MaToBOE CTEKIIO.
Hnempykyus.
e CrnpoenupyiTe ¢ MOMOIIBIO CO-
Ouparomiei JTMH3bI U300paKEHHE

Mpeamet O6bekTnB

M3obpaxeHue

Puc. 49.3. [lemoHCcTpauus npuHumna 4encTems
Teneckona-pedgpakropa

npeaMeTa, HalpuMep, OKHa B KOMHATE, Ha KyCOUY€K MaTOBOTO CTEKJIA WU
KaJIbKU U I0OEHTECh PEe3KOTro n300paKeHHUs.
e C TOMOWIBIO JYIBI PACCMOTPUTE HM300paKEHUE HA MAaTOBOM CTEKJIC

(puc. 49.3).

e VY0Oepute MaTOBOE CTEKJIO, M, HE MEHSIS1 PACCTOSHUS MKy JTMH30M U JYTIOM,
pPaccMOTpPUTE € TIOMOIIIBIO JIYTIbl H300pakeHHe, CO3/1aBaeMOE OO BEKTHBOM.

134



e Omnpenennure yBEIUYCHHE «TEIECKOMA», COOPAHHOTO W3 JIMH3BI M JYIIHI,

IPUMEHSBIINXCS B BallleM YKCIIEPUMEHTE.

Pezynomamepl. B nyny Ha MaTOBOM CTEKJIE BUANM M300pakeHue, HaOIIo-
naemoro npeamera. Korna youpaem MaToBO€ CTEKJIO, TO BHIUM «BO3AYIITHOE)
n300paKeHHe MpeIMeTa.

Obvacnenue. B 00beKTHB TeJECKOMNa MOMAJAeT CBETOBOW MOTOK, MPEIOM-
JsieTcst U coOupaeTcsi B TOUKe, Ha3biBaeMoil (hokycoMm oObekTuBa. PaccrosiHue ot
LEHTpa JIMH3BI 70 ee (OoKyca Ha3bIBalOT (POKYCHBIM paccTosiHueM. M3o00pakeHue,
CO3JITaHHOE 0OBEKTUBOM, PACCMATPUBAIOT C IMOMOIIBIO OKYyIIsIpa (puc. 49.4).

[IpenmyIiecTBO TeecKona Mo Cpas-
HEHUIO C TJIa30M 3aKJIIOYaeTCsi B TOM, UTO >
TeJIeCKoN coOupaeT ropasao OOJbIIE CBETA, >
HeM 3patioK HeT0BEYECKOro II1asa, UMEIOTITHH s
Jake B MOJIHOM TEMHOTE TuaMeTp He Ooee 8 rnas
MM. O4YeBHIIHO, YTO KOJMYECTBO CBETA, CO-
OMpaeMoro TENeCKONOM, BO CTOJIBKO pa3
Oosbllle, BO CKOJBKO IUIOHIa[b OOBEKTHBA
OoJbllle TUIOMAAN 3pavyka. JTO OTHOIICHHE . for
paBHO OTHOUICHUIO KBAaJApPaTOB IHAMETPOB  pyc 49.4. Xop nyueil B onTuyeckoii cucteme
OOBEKTUBA U 3payKa. Teneckona-pedppakTopa

CymectByeT mpoctast ¢opmy-
Ja, MO KOTOPOM JIETKO OIpEeneIUTh

Fog
yBenMuenne Teneckona: I' = =, rae
oK

Fo« — QokycHOe paccTosiHHE OKYIIsIpa;
F,s — PokycHoe paccTosiHE 0OBEKTH-
Ba. Uem Ooutbiie pOKyCcHOE paccTosiHUE
00BEKTUBAa M MEHbIIE (POKYCHOE pac-
CTOSIHHE OKYJIsIpa, TeM OOJIbIIIE YBEIU-
YEHHUE TEJIECKOIIa.
VYerpolicTBO Teneckona pedpax-
TOpa MOKa3aHo B BUEO (puc. 49.5). Pvic. 49.5. YcTpoiicTBo Teneckona-pedpakropa
JIna ceedenua. Ha nepBbiit (BuAeo 4 Mk 30 c)
B3TJIs1/1 MOXKET MOKA3aThCsl, YTO MOA0Upasi pa3inyHbie (POKYCHbIE PACCTOSIHUS 00b-
eKTUBA U OKYJISIpa, MOXHO TMOJYYHTh KaKhe YroJHO OOJbINE YBEIHMUEHUS Teie-
ckora. Ha camom e Jiesie 3T0 COBCEM HE TakK, MOTOMY, YTO MUHUMAJIbHOE pa3yM-

D
HOC YBCIIMYCHHE HE HY)KHO BBIOMpATh MEHbIE, YyeM [ ;. = ~, rae D — nmamerp
D
00BEKTHBA, a MAKCUMAJIBHOE HE MOXKET OBITh OoJbmie [, .. = e
Bonpocut.
1. Kakoe yBenuueHHe MOXKHO TMOJIYYUTh TPU TOMOIIM TeIeCKoIa-
pedpakropa Keruepa, eciu oH cHaO»)eH 0OOBEKTHBOM C (DOKYCHBIM pacCTOSHU-
€M PaBHBIM | M M OKYJISIpOM C (POKYCHBIM PACCTOSTHHEM 2 CM?

VYBenuueHue Teneckona paBHo: I' = i—E =100/2 = 50.
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2. Kak M0HO O6’I)}ICHI/ITB, 4YTO TCICCKOII UMCECT OrpaHUYCHHA 110 MUHU-

MaJIbHOMY 1 MAKCHUMAJIbHOMY YBGJ'II/I‘-ICHI/I}IM?

OrpaHuyueHHs] HAKJIQIbIBAIOT HEKOTOphIE (hHU3u-
YECKHE CBOMCTBA CBETa. PacmpocTpaHeHne cBeTa — 3TO
JBIDKCHHUE AJICKTPOMArHUTHBIX BOJIH. TPYIHOCTH BO3-
HUKAIOT U3-3a siBiieHus nudpakuuu cera. M3o0paxe-
HUE 3BE3/bl, CO3JaBacMOE OOBEKTHBOM TEJIECKOIa,
ecTh Touka. Ho Ha camoMm jene u3-3a audpakiauu u3o-
OpakeHHE 3BE3/Ibl, — HE TOYKA, & CBETJIBIA KPYKOK, OK-
PYXEHHBIN KOJbIIaMH, ITOTIEPEMEHHO TEMHBIMHU U CBET- Puc. 49.6. QudpakpaumoHHas kapTuHa
smeiMd. OCBENMIEHHOCTh KOJIEI] 3HAYUTEILHO MEHBIIIE ABYX PAAAOM PACTIONOXEHHBIX 3BE3A
OCBEILIEHHOCTH I[EHTPAJIHHOTO KPY)KKa U yOBIBACT C yBEIIMYCHHUEM IONEPEeUHNKa Kouell. [IBe
3BE3/IbI PACIOJIOKCHHBIC PSIIOM JTaIyT M300pakKeHHUE, COCTOAIISE M3 JIBYX KPYKKOB M JBYX
CHCTEM TEMHBIX M CBETJIBIX KoJjiell — puc. 49.6. [ToaToMy paccTossHue MEXIy IEHTpaMHU Iep-
BOT'O U BTOPOTO KPYKKOB OYJIET HEBEJIUKO 0 CPABHEHHUIO C IMOMEPESYHHUKOM KPYKKOB U MO-
JKET CIYYHTBhCSA TaK, YTO CBETJIbIC KPYKKH HAJIOXKATCS OJWH Ha JIPYrod, 4TO HENb3s OyaeT
CKa3aTh, BUJIUT JIM IJ1a3 TOJIBKO OJIMH KPY)KOK HJIH JIBa, HAJIO)KCHHBIC OJIMH Ha JIpyroi. B aTom
cily4yae BUICTh C TIOMOIIBIO TEJIECKOIa 3Be3/Ibl pa3aesbHo He yaactcs. Ho eciu yron 3penus
MEXy 3Be3/1aMH OyjaeT OOJIbIle, TaK YTO MEXKIY IEHTpaMH IU(PPaKIMOHHBIX KPYKKOB OKa-
JKETCsl IOCTATOYHO OOJIBIIION MPOMEXKYTOK, TO IJ1a3 CMOXKET YBUIETh 3BE3/IbI pa3/ieinbHo. YeM
0oJIbIIIe TIOTIEPEYHUK OOBEKTHBA, TEM, IIPU JIAHHOM €ro ()OKYCHOM PaCCTOSHUM, MEHBIIIE 110-
MEPEYHUK KAXKIOTO TUPPAKIIMOHHOTO Kpykka. Hao0opoT, yMeHBIIICHHE TONepeUYHUKa 00b-
eKTHBa TMPUBOJAUT K YBEIMYEHUIO IOMNEPEYHUKA JUPPAKIUOHHBIX KPYXKKOB. Kak BHUIUM,
€IMHCTBEHHBIN CIIOCO0, MO3BOJIAIONIMKN CAENaTh 3BE3bl Pa3/ieIbHO BUIUMBIMHU, COCTOUT B
YBEJIMUYEHUH MOMEPEYHUKA 00BEKTHUBA TEIECKOIA.

JkcnepumeHT 50. Teneckon-pednekTop

@Daxkmupr. Hapsiny c TeneckonamMu-peppakTopaMu CYHIECTBYIOT JIPYroi
pacnpoCTpaHEHHBIN BUJL Tejeckona — peduiekTop. B aTom ciydyae nzoOpaxeHnue
HEOECHOTO Tejla CTPOUT BOTHYTO€ 3epkayso. OObIYHO B CXEeMy TeJlecKola-
pedraexTopa BXOJAT €lle HECKOJIBKO IIOCKUX WM BBIMYKIbIX 3epKaji. Ha3znaue-
HUE TUIOCKUX 3€pKajl — MEHATh HallpaBJIeHUE Jyuel, a chepruuecKux — yBeJIUuu-
BaTh (oKycHOe paccrosiHue. Ha BbIXoJe Teneckoma MOXET HCIOIb30BaThCs
OKYJISIp WJIM DKPaH.

Onrtuueckass cxema TeJIeCKO- Baﬁe‘g*x{af:
na-peQuieKTopa ¢ HECKOJbKUMH 3€p- 7
Kayamu, TpuBeneHHas Ha puc. 50.1, A =0
JaCcTO MCIIOJB3YCTCA Ha COJIHCUHBIX ggggﬁg 3eprano
obcepBaTopusix. st mpocTOTHI Ha
cxeMe M300pakeH TOJNbKO OJIMH JIyd
CBETA, CTPOSIUMA OJHY TOYKY H30- @{pm
6pa}KeHI/I$I COHHHa. Puc. 50.1. OnTuyeckasa cxema cneuuanbHOro Teneckona-
pednekTopa, UCNoSb3yeMOro Ha CONMHEYHbIX
obcepBaTopusix
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N306paxeHne cTpoUTCs BOTHYTHIM U BBIMYKJIBIM 3epkanamu. [linockoe 3ep-

KaJI0 TIOBOPAYMBAET MYyYOK JIydeil, He MeHsAs (OKyCHOE
paccTrosiHueE.
Ilens. Iloka3aTe NPUHIUIT JIEVCTBHUS TEJIECKOIA-
pediexropa HeroToHa.
Oobopyoosanue u mamepuasl. Boroytoe 3epkajio
(o6nexTuB). Jlyma (okymsp). DkpaH.
Hucmpykuyus.
e HamnpaBeTe BOTHYTO€ 3€pKajO0 HA OKHO C BHUJIH-
Mo JIyHOH.
e Tlomyunte M300pakeHUEe Ha HKpaHe, HAMPUMED,
Oeoi KapTOHKE WJIH JTUCTKE OyMaru.
o [lepememaiiTe skpan (WM 3epKajio), MOKa Ha
HEM He oOpazyeTcst yeTkoe n3oopaxenue JIyHsl.

BornyToe
3epkano

i
-
Puc. 50.2. [lemoHcTpauus

npuHUMna gencTems
Teneckona-pednekropa

e PaccMoTpute nzo0Opaxenue JIyHsl ¢ momoinbto ymsl (puc. 50.2).
Pe3ynvmamur. 300paxkeHne moirydaeTcsi Ha dKpaHe, KOTJa OHO OKaXeT-

csl B (DOKAJIbHOM TUIOCKOCTH 3€pKaJia.

Oovacnenue. Anrnuiickuii yuenslii Mcaak Hbro-
TOH BMECTO JMH30BOI0 OOBEKTHMBA MPUMEHUJ BOTHYTOE
3epkayio (1668 r.), B KOTOPOM JIy4H OT YJaJIE€HHOTO 00b-
exTa cobupanuck B (okyce BOrHytoro 3epkaina. [lomy-
YEeHHOE M300paKEHUE paccMaTpUBAIOT Yepe3 JIMH3Y-
oKyJssip. Teneckonsl Takoro Tuma ObUIO Jierdye M3rOTOB-
JSTh, IO3TOMY OHM TMOJYYUJIM BEChMa IIMPOKOE pacIpo-
CTpaHEHHE.

Cxema teneckona-peduiekropa HeroToHa noka3ana
Ha puc. 50.3. [lmockoe auaroHabHOE 3€pKajo, pacmlo-
JIO’)KeHHOEe BOJM3M (hOKyca, OTKIOHSET My4YOK CBETa 3a
npenensl TpyObl, T/I€ H300paKeHHE paccMaTpHUBAETCS
yepe3 okyJsip uin dotorpadupyercs. Temeckon Heroro-
Ha MPEAONPEIEIUI Ha HECKOJIBKO BEKOB OJIHY M3 TJIABHBIX
JIMHUM Pa3BUTHSI HHCTPYMEHTAJIBHOW ACTPOHOMUH.

YcrponictBo Teneckona  ped-
pakTopa rmokaszaHo B Bujaeo (puc. 50.4).

/lna ceedenus. 11aBHBIM Diie-
MEHTOM JIFOOOTO TEJIECKOMa SIBIISIETCSI
o0bekTB. OH OTBEYAaeT 3a KadyeCTBO
U300paKeHUs, TaK KaK HeMoCpecCT-
BEHHO Y4acCTBYET B €ro ()OpMUPOBAHUHU.
JIuH30BBIE TeNECKONbI (pedpakTophbl)
UMEIOT  CEpbE3HbIe HENOCTAaTOK —
XpoMaTuyeckue adbeppaluu, cyTb Ko-

INyun o1 Habnopaemoro
obvekra

¢

Mnockoe R
3epKano ~f--, v
p (e >
7

Okynsp

BorHyroe
I .~ 3epkano

Puc. 50.3. Xog nyyen B
OonTUYecKom cucteme
Teneckona-pednekTopa
cuctembl HbloToHa

TOpOI71 3aKJIIOYacTCAd B CICAYIOIICM. Puc. 50.4. YcTpolicTBo Teneckona-pedriekropa
(Bupeo 4 muH 20 c)
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N300pakeHusi OAHON TOYKH MpeJIMeTa pacrojaraloTcs Ha pa3HOM PACCTOSHUH OT
OTNITHYECKOM CHCTEeMBI /IS pa3HbIX JUIUH BOJH (puc. 50.5). [Toatomy, rae 661 MBI HE
pasMeIanm oKyJsip — n300pakeHrne OyneT «He B (OKyce», TO €CTh PaCIIbIBYATOE,
PaCTSIHYTO€ BIIOJIb ONITUYECKOW OCH JIH3HI.

[IprurHON TOSBICHUS XPOMAaTUYECKUX
abeppaniiii B OOBEKTHBE SIBJISETCS TO, 4YTO
CBETOBBIE BOJIHBI Pa3HOM JJIMHBI MO-Pa3HOMY
MPEIOMITAIOTCS B JIMH3€E, U3-3a YErO MOSABISIOT-
Csl IIBETHBIC OPEOJIbI MJIM OKAaHTOBKH H300pa-
YKEHHUSI.

Jlyist Tor0, 4TOOBI HE MCIOJB30BaTh Pa3-
JUYHBIE YCTPOMCTBA JJIsl YCTPAHEHUSI XpoMa-
TUYECKUX abeppaluii B JUH3aX, Hayajlu CTPOUTH 3E€pPKaJibHbIC TeJaecKombl. JIyy-
M pe3yJbTaT MOKa3bIBAIOT NMapadoIMuecKue 3epKaja o CPaBHEHUIO cO ce-
PUYECKUMU.

[IpumeneHue 3epkan Mo3BOIMIO W30aBUTHCS OT OC-
HOBHOTO HEJIOCTaTKa TEeJIeCKOMOB-pepPaKTOPOB — 3HAUHU-
TeIbHON XpomaTuyeckoi abeppauuu. Ho B pediiexropax
CHJILHO TIPOSIBIISIETCS MCKa)KEHUE TOJ] Ha3BAaHUEM «KOMay, —
4yeM Jaliblie OT LIEHTpa 3epKajia, TeM CUiIbHee N300pakeHue
«CMAa3bIBaCTCS», a y 3Be3]] MOSIBISFOTCS «XBOCTBHD. Ha pwuc.
50.6 mokazaHO H300pakeHHE HEOOJBIIOTO y4yacTKa Heoa,
«UCTIOPYCHHOT0» KOMOM: U300paKEHHE 3BE3/IbI B LIEHTPE MO-  Puc. 50.6. N3o6pakeHme
71 3pEHUSI TEJIECKOTa OTYETINBOE, a 3Be3/1a, KOTopas OmKe 333?5:;:?;;’:3(;?:”
K Kparo— BBITSHYTAas U TIOX0Kasi Ha HEOOJBIIYIO KOMETY. «MCTIOPYEHO» KOMO

Y 5MH3 ¥ y 3€pKaj €CTh CBOM HEAOCTAaTKU W IpeuMmylnecTBa. [loatomy
onTUYECKas KOMOWHAIUS JIMH3 M 3€pKajl COBMENIAeT B ce0e MpEerMyIecTBa
000MX TUTIOB OOBEKTUBOB. 3€PKaIbHO-IMH30BBIA TEIECKON UMEET OOBEKTUB U3
chepuvecKoro 3epKajia U CrelHalbHON JTMH3bI — MeHHCcKa. Takast cuctema Oblia
npeiokena copeTckuM yueHbM J[.JI. MakcyroBeiM (1941 ron).

Bonpocuw.

1. ITokaxuTte, moyeMy JJisl 3€pKaJbHBIX TEJIECKOIOB Yallle MPUMEHSIETCS

napaboJItuecKoe 3epkaio, a He cpepuueckoe?

U3 puc. 50.7 BumHO, 9TO KpUBU3HA MOBEPXHOCTH MapabOIMIECKOro 3epkaia (6) yMeHb-
IIAeTCs OT LEHTPa K KpasiM, BCICACTBUE YETO BCE MapaUIeNbHBIC JIyYH MOCIE OTPaKEHUST COOU-
paroTcs B OTHOM TOYKe F — B MIaBHOM (hOKyce MmapadoudecKkoro 3epkaia. B cepudeckom 3ep-
KaJie HaOJroAaroTes abeppanui (@) — mapauielibHbIe JTy4r COOMPAIOTCsl HE B OJTHOM TOUKE.

Cunud
Senénwid
KpacHed

Puc. 50.5. XpomaTtuyeckune abeppauun
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2. ITomumo (HOKYCHOTO PacCCTOSHHUS
OOBEKTHBA U OKYJISIpa TEJIECKONbI XapaK-

Tepusylorca aneprypoi. Urto sto 3a ma-
pametp?

Arneptypa (B mepeBoje C JATUHCKOTO —
((OTBepCTI/IC») — OTO HUYEM HC 3aCJIOHCHHOC OT-
BEPCTUC OITHYECKOM CHUCTEMBI, CKBO3b KOTOPOC
BHYTPb HE€ IPOHUKAIT Jydu cBeTa. Pasmep
arepTypbl TCJICCKOIIA ONPEACIACTCI pasMEpaMu

ab
JIMH3, 3€pKaJl ¥ ONpaB ONTHYECKUX AeTanen. Kak  pyc. 50.7. MNagatowpme napannenbHble nyy4u: a —

MPaBUJIO, CPEAM JeTaneil ONTHYECKOro nmpudbopa B cchepuyeckom sepkane; 6 — B napabonnieckim

CIIEHUANILHO BBIICISIOT TAK HA3bIBAEMYIO arep- 3epkane

TypHyIO Auadparmy, KOTopas CHUJIbHEE BCEr0 OTPaHMYMBAET AMAMETPHI CBETOBBIX IYYKOB,
NPOXOMALINX Yepe3 ONTUYECKHHA MHCTPYMEHT. YacTo poib Takoil amepTypHOW amadparmbl
BBITIOJHSET OIpaBa WM Kpas OJHOTO U3 ONTHYECKUX 3JieMeHTOB. [loaToMy nuameTrp JuH3bI
WIN 3epKajia He BCET/Ia paBeH anepType aCTPOHOMHYECKOTO0 HHCTPYMEHTa. AniepTypa — OJHa
U3 XapaKTEepPUCTUK OOBEKTHBA — YaCTU TEJECKOMNa, CTPOsiel n300pakeHue HaOJII0/1aeMoro
o0bekTa. Uem Oouibllie amepTypa, TeM OOJIbIIIE CBETA TEIECKON CIIOCOOCH coOpaTh, H, CIIEI0-
BaTeNbHO, TeM sipue OyneT n3oOpakeHne o0beKTa U TeM OoJjiee cinadble 00BbEKTHl MOXKHO OY-
JIeT B HETO PACCMOTPETb.

okcnepumeHT 51. PagmnoTteneckon

@Dakmpl. PaguoTteneckon — yCTPOMCTBO ISl PUEMa PaAUON3ITydYEHUsT He-
OECHBIX TEJT W MCCICAOBAHUS WX XapPaKTEPUCTUK: KOOPJAWHAT UCTOYHUKOB, MPO-
CTPaHCTBEHHOM CTPYKTYpPbl, HHTEHCUBHOCTH U3JTy4Y€HHs, CIICKTPA U MOJISIPU3AIUY.

Joxomsmee 10 3eMiM  PagrOU3ITyYCHUE T —
OOJBITMHCTBA HEOECHBIX OOBEKTOB OYEHDb CIIA00E. 4 pa“"OTe"eCK:"a

«— NpuémHasn cuctema
[ToaTOMY pagmOTENECKON COCTOUT U3 AHTEHHOIO {FageeNeI)
YCTPOWCTBA Y YYyBCTBUTEJIbHOM MPUEMHOU CUCTE-
Mbl. [IpueMHasi cuctema, Ui PaIMOMETpP, yCHIIU-
BaeT MPUHATOE AHTEHHON paJiMOM3ITyYeHHUE U Ipe-
oOpa3yeT ero B yJI0OHYIO JUIs JaJIbHEHIIICH peru-
cTpaiuu u 00padotku Gopmy (puc. 51.1). —_—

Ieny. IlponeMOHCTpUPOBATH  TPHUHIIMIT
JIEUCTBHUS PAAUOTEIECKOTA.

Oobopyoosanue u mamepuanvl. TeneBuzop c )
nyJapTOM ynpasieHus. Dosbra amomuHueBas. [my6o- ;
Kas Tapeska om3kas k cepudeckon popme.

Puc. 51.1. Pagnoteneckon

Hucmpyxkuyus. ; /

e @oybrol MOKPONTE BHYTPEHHIOIO CTOPOHY Ta- o —
penku (puc. 51.2), Tak yTo0bI (osIbra MOBTOPHIA tj
dopMmy Tapenku. Y Bac TOJYYHTCS «aHTCHHA»

PaIHOTENTeCcKOa. Puc. 51.2. Usrotosnexne

«aHTEeHHbI» paaunoTenieckona
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e Pacnonoxure TENEBU30p, «AHTEHHY» pa-
JUOTENIECKOIIa W ITyJIBT YIPABICHUS Tee-
BHU30pOM, TaK, YTOOBI OTPaKEHHBII CUTHAI
OT IyJIbTA YNPABIICHHS MONAJaNl HA IPUEM-
HOE OKOIIKO TeneBu3opa (puc. 51.3).

e [lompoOyiiTe mynbTOM MepeKIoyaTh KaHa-
JIbl TEJIEBUA30pA.

L HYJ'IBT U TCICBU30P OCTABLTC B IIPCIKHCM m@))
IMOJIOKCHHUH, a4 «AaHTCHHY» Y6epI/IT€ Hn II0- Y

HpO6YﬁT€ MCPCKIIIOYATh KaHAJIbl TCJIICBU30-

Puc. 51.3. OTpaxeHue curHana
pa B OTOM cCi1ydac. nynbTa ynpasreHusi TeNesn3opom ot

Pes3ynomamer. 1Ipyn nepexiovyeHUN KaHa- MIMMPOBYINPOBAHHON «BHTEHHbI
JIOB MyJIbTOM YIIPaBJ€HUS, TEIEBU30P YETKO PEArupyeT Ha €ro CUTHAIIBI TOJIBKO
B CJIy4ae NepeHanpaBlICeHUs CUTHAJA C IOMOUIbIO «aHTEHHBD.

Oobvacnenue. Ha nynbTe ynpaBieHus €CTh MH(DPaKpaCcHBIN NepeaaTunK, a
Ha TelleBU30pe MH(ppakpacHbIi npueMHUK. [lepenaya curnansa ocymecTBIsEeTCs
MEpILIAaHUEM CBETOAMOAA C COOTBETCTBYIOIIEW YacTOTOM. JIMCTaHIMOHHBIN
MyJbT OT TEIEBU30PA — 3TO YHUBEPCAIIBHOE YCTPOUCTBO. /(151 ynpaBneHust ycT-
POMCTBOM MYJIBT U TEJIEBU30P JOJKHBI HAXOAUTHCS B 30HE TIPSIMOM BUIMMOCTH.

dopMma 3epkana aHTEHHBI PaJIMOTENIECKONA, KaK U 3epKajla B TEJIECKOIe-
pednexrope, napadonuueckas. Toapko mapadosnyeckas MOBEPXHOCTh CIOCO0-
Ha coOpath B (poKyce majaroniee Ha Hee DJIEKTPOMArHuTHoe u3nydeHue. Ecim
OBl HaIll TJ1a3 MOT BOCIIPUHUMATh PAJMOBOJIHBI, TO YCTPOMCTBO PaguOTEIECKOIa
MOIJIO Obl OBITh HEOTJIMYMMBIM OT YCTPOMCTBa Teneckona-pediekropa. [Ipuem-
HUKOM PAJIMOBOJIH B PAIMOTENECKONAX CIYKUT HE YEJIOBEUECKH I1a3 uin ¢o-
TOIJIACTUHKA, @ BBICOKOYYBCTBUTEJBHBIN pPAIMONPUEMHUK C HEOOJBIION HU-
MOJIbHOW aHTEHHOM.

JIna ceedenusn. VIznyueHne 3IEKTPOMArHUTHBIX BOJIH, UCITYCKAE€MbIX HE-
OEeCHBIMHU TeJlaMU, 3aTPYAHSIETCS U3-3a TOTro, YTO aTMoc(hepa 3eMiu MpoIyCcKaeT
BOJIHBI JIMIIIb B ONIPEICJICHHBIX JHana3oHax («oKHax mpo3padHocTtu»): oT 300 1o
1000 am; ot 1 cm 1o 30 M. CoBpeMeHHBIE PaUOTENECKOIBI TO3BOJISIOT HCCIIe-
noBaTh Beenennyto B Takux moJpoOHOCTSIX, KOTOPHIE €1 HeJJABHO HAXOIUIUCh
3a IpeesiaMu BO3MOKHOTO HE TOJIBKO B PaJiMOMAINa30HE, HO U B TPAJUIHMOH-
HOM acTPOHOMHH BUJIMMOTO CBETA.

UtoOsl mosydarh Oojiee pe3Kue pPaaroru300paKeHHs, PaTUOTEIECCKOTBI
HavyaJid OOBEIMHATHh B CHCTEMbl. AHTEHHBI MOTYT HaXOJUTHCSI KaK Ha PaccTos-
HUU HECKOJBKHUX JIECSITKOB METPOB, TaK U B HECKOJBKHUX THICSYAaX KUIOMETPOB
Ipyr oT apyra. Takue cucTeMbl Ha3bIBarOTCs paavountepdepomerpamu. Emne
OOJBIIMMHU BO3MOKHOCTSIMHU 00J1a/1al0T KOCMUYECKUE PAUOTEIECKOIBI — B 3TOM
ciydae arMocdepa 3emiit He MPENATCTBYET MPOXOKIECHUIO PAAHOBOIIH.

B Buneo (puc. 51.4) pacckaspiBaeTcsi 00 UCTOpUM CO3/IaHUSI TIEPBBIX pa-
JTMOTEJIECKOIIOB.
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Bonpocut.
1. UTo MOKHO «BHJETHY» Yepe3
«OKHA TIPO3PavyHOCTH» B aTMOchepe C

MTOBEPXHOCTHU 3€MIIH?

Lentp «okna» ot 300 no 1000 HM
MPUXOJIUTCS HA ONTHYECKYIO0 001acTh, B KO-
TOPOIl JEKUT MakCUMyM u3inydenus: ConH-
na. IMEGHHO K HeMy B pe3yJbTaTe 3BOJIO-
MU aJalTUPOBAJICS MO YYBCTBUTEIBHOCTH
YEJIOBEYECKHI I1a3, KOTOPBIM BOCIIPHHUMA-
€T CBETOBLIE BOJHEI ¢ IMHOM oT 350 1o
700 HaHOMETPOB. DTO «OKHO)» 3aXBaTHIBAET
OMmmKHUKA  yabTpaduoNeToBbld U uHpa-
KpacHbIi a1uarna3oHbl. B «okHO» oT 1 cM 1o
30 M IPOXOIUT U3ITyYEHUE, KOTOPOE PEru-
CTpHUpYET Ha3eMHasl PaIu0aCTPOHOMHUSI.

2. HO‘-ICMy Hapa6OHHq€CKHe AHTEHHBI OOJIBIIINX PadIuOTCIICCKOIIOB — aHa-

JIOTI'OB OIITHYCCKHX TCJIGCKOHOB-ped)JICKTODOB — UMCIOT CCTHATYIO CTpYKTypy‘P

Paznuuaror napabonnyeckue aHTEHHBI PaJMOTENECKONOB ¢ MOJIHON M ¢ He3alOoJHEH-
HOM arnepTypoil. AHTEHHBI C IIOJIHOM anepTypoi MCHOJB3YIOTCS Jsl HaOJI0JEHUS Ha KOPOT-
KHUX BOJIHaxX. boipnive MeTaulnyecKue 4acTh OY€Hb TPYIAHO M3TOTOBHUTH C BBICOKOW TOYHO-
cTbio. Beap st Toro, uToObI Mapaboauyeckoe 3epKajo JaBajo B CBOEM (OKyce YETKOe U30-
OpaxeHue HeOECHOro OOBEKTa, €ro MOBEPXHOCTh HE JIOJDKHA OTKJIOHATHCS OT pacueTHOU
reOMETPUYECKON TTOBEPXHOCTH 0oJiee, YeM Ha OJIHY JECATYIO JJIMHBI paboyeil BOIHBI pajno-
Teneckona. Hampumep, ecnu npueM UAET na BOJIHE | M, TO OTKIOHEHHs JOIYCKAHOTCS HE
6osnee 1 MM. AHTEHHBI C HE3AIIOJHEHHON anepTypoi MpelHa3HauYeHbl IS IPHUeMa METPOBBIX
panuoBoiH. Takol Tenxeckon mocTpouts Jierye. [lapabonuueckas yamia K HeMy JIelaeTcsi He
CIUIOLIHOM, a ceTdaroil. biraronapst 3ToMy 3Ha4MTENIBHO YMEHBIIAECTCA BEC HHCTPYMEHTA, U B
TO K€ BpeMsl ceTyaTas yailla JeiCcTByeT Kak CIUIOIIHAs, MO0 Ul METPOBBIX PATUOBOJIH JIaXe
JEIUMETPOBBIE OTBEPCTHS HeoIlyTHMbl. OCHOBHas IMpoOiieMa UCHOJIb30BaHUS paguoTese-
CKOIIOB C NMapabOoJMYeCKUMH 3epKajlaMu COCTOUT B TOM, YTO NPH MOBOPOTE 3epKajio aedop-
MUPYETCS O] IeHCTBUEM CHII TSKECTH.

3. Hoquy PAaoUOTCIICCKOIIBI  paciiojJararor MJajJICKO OT HACCIICHHBIX
MTyHKTOB?

Paguoreneckons! NMpeAnoOYTUTENBHO pacloyiaraTb JAJIEKO OT IJVIABHBIX HACEJIEHHBIX
MYHKTOB, YTOObl MaKCHMaJbHO YMEHBUIUTH 3JEKTPOMArHUTHBIE MOMEXH OT BEIIATEIbHBIX
pasuoOCTaHIIMM, TEJIEBUJICHUS, PaJapoB U IPYrUX M3JIydaroluX yCTpoilcTB. Pa3melmenue pa-
nuoobcepBaTOpuii, B OTIMYME OT ONTHUYECKMX OOCepBAaTOpUN B JIOJIMHE WJIM HU3UHE €IIe
Jy4YIlle 3alUIIAET €€ OT BIUSHUSA TEXHOTEHHBIX 3JIEKTPOMAarHUTHBIX IIYMOB.

4. MOXHO JI1 UCIOJh30BaTh PaJUOTEIECKOINbI JJIsI HAOMIOICHUN 3BE3]]
THEM?

VY paanoTeneckonoB ecTh BaXKHOE MMPEUMYIIECTBO MEpel ONTUYECKUMH TEIECKOIIaMH — C
UX TIOMOIIBI0 MOXHO HaOJIIOJaTh 32 3Be3/1aMU U JHEM. /L1 paJroBOJIH CONIHEUHBIM CBET HE
nomexa.

Puc. 51.4. PagnoTteneckonsl
(Bupeo 4 muH 46 c)
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okenepumeHT 52. PacctosiHne go ConHua

@axkmot. UToOB M3yuyaTh cTpocHUE BceeneHHoM, B MepBylO odepenb ac-
TPOHOMaM HYXKHO YMEThb ONPENEIIATh PACCTOSHUSA 0 MHTEPECYIOIIUX €ro KOc-
MUYECKUX 00BEeKTOB. HauMHaTh HYKHO OBLIO C OINpEAeNieHUs PACCTOSHUS 10
Jlynsl u raner, ConHIa ¥ OIMKalIIuX 3B€3/1?

Bce 3Tu paccTosiHMs, B KOHEUHOM CYETE€, OCHOBBIBAIOTCA HAa 3HAYEHUU
cpenHero paccrossHus 3emud oT CosHIIA — TaK Ha3bIBAEMOM aCTPOHOMHYECKOM
€MHMIIE, & OHA HEMOCPEJACTBEHHO 3aBUCUT OT TOYHOCTH MU3MEPEHUS pa3MEPOB
camoil 3emJu.

Paccrosinue 10
ConHua MOXHO —ompene-
JUTh 10 €r0 TOPHU30HTAJIb-
HOMY Iapajulakcy, noJ100HO
OIPEIEIICHUI0 PACCTOSHHUS
no Jlyner (puc. 52.1). Ila-
pajakcy ConHila COOTBET- Puc. 52.1. l'opusoHTanbHbIi napannakc ConHua
CTBYEeT cpenHee paccrosHue oT 3emun a0 CosHIa, NPUMEPHO PaBHOE
150000000 kM. DTO paccTOsSTHHE W NMPUHHUMAETCS 3a OJHY ACTPOHOMHYECKYIO
equauIy (1 a.e.). B 3Tux equHunax 4yacTto U3MEpSAIOT PACCTOSIHUS MEXKIy Tela-
Mu ConneuHoil cucreMsl. [lapamnakc ConHua (pu cpeaHEM PacCTOSIHUM OT
3emiu) coctaBisieT Beero 8,8”. DTOT yros HACTOJIBKO MaJl, YTO OTHOCUTEIbHAS
omnOka OyJeT BecbMa BeJIMKa; O3TOMY TOYHOE ONpE/eNIeHNE JIMHBI aCTPOHO-
MUYECKOW €IMHUIBI HE MOXET OBITh JOCTUTHYTO C MOMOUIBIO WU3MEpPEHUH Mo-
noxxeHust CoJiHIIA.

Paccrosinne ot 3eminu 10 JIyHBI IBITAIMCh U3MEPUTD €L1E APEBHUE TPEKH.

o Hac gonuio counHenne Apucrtapxa Camocckoro «O BeIMYMHAX U pac-
crostausix Connua u Jlyns» (III B. 10 H. 3.), TIe OH BIEpBbIE B HCTOPUHU HAYKH
MOMBITAJICS YCTAHOBUTH PACCTOSIHUS 0 STUX HEOECHBIX TEN U UX Pa3MEpHI.

I]enw. TloBTOPUTH pacyeTbl MO ompeAeiaeHuro pacctosHusa 10 ColHia,
IIPOBEJCHHBIE APHUCTAPXOM.

Mapannakc
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Hucmpyxkuus.

e Apucrapx HCXOIUJI U3 MpeJ-
IIOJIOKEHMs, 4TO JlyHa mMmeer
¢dopMy 11apa u CBETUT OTpa-
*eHHbIM 0T CoJHIIa CBETOM.
B sTom ciydae, B T6€ MOMEH-
Thl, Korjga JlyHa umeer BuUj
MOJIyANCKa, OHa oOpasyer
NPSIMOYTOJIHBIA  TPEYTroJib-
HUK C 3emiied Hu COJIHl_IeM Puc. 52.2. Onpenenenue pacctosiHnsg o ConHua no
(pPIC. 52'2)- meTony ApucTtapxa

e Eciu B 3TOT MOMEHT TOYHO OIPEAETUTH Yrojl MEXKAY HAaIPaBICHUSIMU C
3emiu Ha JIyny u Ha Connile (£CAB), MOKHO U3 MTPOCTBIX TEOMETPUUECKUX
COOTHOIIIEHU HAWTH, BO CKOJIBKO pa3 KareT (pacctosiHue ot 3emiu 1o Jly-
HbI AC) MeHblIIe TUIIOTEeHY3bI (paccTosiHus OT 3emutu 10 ConHia AB).

e Ecnu Mbl cymMeeM HU3MEPUTH YToJl O, TOTOJHSIOMMUMA Yyrod B 70 MpsSMoro
yrila, TO MyTEM NAIBHEHIINX PACUETOB Mbl CYMEEM Y3HATh, BO CKOJIBKO
pa3 uckomas runorenys3a AB (paccrosinue ot 3eminu 10 ConHia) 6osbliie
y>Ke U3BecTHOro HaM karetra AC (paccrositHue ot 3eMiu 10 JIyHbI).

e [lo Apucrapxy, LCAB = 87°.

Pezynvmam. 1o onpenenenuto cos f = ﬁ. [Ipunsi AC, T.€. paccTosiHuE

ot 3emiu A0 JIyHbI 32 €IUHHUILY, TTOJTYYUM, YTO AB = : - = 1_ ~ 19, 1. €.

cos 87° 0,052
COOTHOILIIEHHE paccTossHuil «3emus-Jlyna» u «3emiia-ConHue» no Apucrapxy
paBHO 1:19.

Oobvsacnenue. Apucrapx, NpoJieJaaB CBOM U3MEPEHHS, IPUILIEN K BBIBOJY O
TOM, 4TO 0 = 3°, U CJIeJa] Ha 3TOM OCHOBE CBOU pacueThl. B AeHCTBUTEIBHOCTH
xe o = 10", U ero UCKIIOYUTENBHO TPYJIHO U3MEPUTh. TakuM 00pa3oM, U3 OT-
HOIICHUS YIJIOB Mbl MOYKEM 3aKJIIOYUTh, UTO APUCTAPX MPUYMEHBIINUII PAcCTOS-
Hue ot 3emun 10 CosHIa npumepHo B 20 pa3: B JEHCTBUTEIBHOCTH PACCTOSHUE
1o JIynsl menbine, yem n0 Comaia, noutu B 400 pas.

['maBHBIM UCTOYHUKOM OITHOKHM B 3TOM METOJIE SBJISICTCS TPYIHOCTH OTpe-
JICJICHUsS. MOMEHTA, B KOTOPBIM HaJ0 MPOU3BOIUTH HAOMIOJEHUE. 3a OJIMH Yac yT-
n0Boe paccrosinue Mexay JIynon n ComHueM MeHseTcsl MpUMEpPHO Ha 2°. MOMEHT
BpeMeHH, korya JIlyHa ocBellleHa pOBHO HAIOJIOBUHY, JIOJHKEH OBITh OMPEENICH C
COOTBETCTBYIOIIEH TOYHOCTHIO. Caenarh 3TO MpsiMbIM HabmtogeHueM JIyHbl He-
BO3MO>KHO; HO PacuUeTHBIN MyTh TOXKE HE JAET HUYEro OOHACKUBAIOIIETO BBUILY
HEPaBHOMEPHOCTHU Ha0JI0/1aeMOro JIBI>KeHUs JIyHbI 110 opOuTe.

Jlna ceedenusn. AHTIUIICKUANA acTpoHOM DIMOHJ ["aiiel nmpeaioxuil Me-
TOJ ompeseneHus: pacctosausi oT 3emun 10 CoJiHIa MyTeM HaOJIOEHUS MPO-
XOXKJIeHUN Benepsl Mo comHeyHOMYy AMCKY. bimkaiiiiee Takoe NMpOXOKICHHE
JIOJDKHO OBLIO cocTOAThCS B 1761 rogy, U BO BCe KOHIIBI CBETa ObLIM CHapshKe-
HbI aCTPOHOMHYECKUE IKCIICTULIUH.

3emna
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Pe3ynbraThl HaOMIOACHUM 3TUX MPOXOKICHUM, MOJTYYEHHBIE PSIIOM Ha-
omonaTeneit, koaebanuch Mexay 8 U 10 cekyHAaMU Oyrd. 3aTO MPOXOKISHUS
1874 u 1882 ronoB gaym yke 0OHAJIC)KUBAIOIINE PE3YJIbTAThl: TapaLIake ObLT
3aKiiroueH Mexay 8,79 u 8,86 cekyHAbl ayru. BBIYMCIEHHBIE MO 3TUM Mapali-
JJAKCaM PacCTOSIHUSL PaBHBI COOTBETCTBEHHO 149 muiH 669 Thic. u 148 MuH 486
TBIC. KM (0O0JIbIIIE MapaJUIaKC — MEHBIIIE PACCTOSHUE).

O TOM, Kak U3MeEpsAIT pac- - PROYIMA
CTOSIHUSI B KOCMOCE, CMOTPUTE BHJIEO CENTAUR)
(puc. 52.3).

B suBape 1931 rona manas ma-
HeTa Jpoc MpoxXoawia OT 3eMd Ha
paccrosauu Bcero ymub 0,17 a.e. U3
HaOoIcHNI Dpoca ObUIa Haii/ieHa Be-
nrunHa napauiakca Comana 8,790 ce-
KyHJIbl JyTU. BBIUMCICHHOE IO ATOMY
napajIakcy CpeHee PacCTOSIHUE 3eM-
JU OT UEHTPAJBHOTO CBETWJIA COCTaB-

Puc. 52.3. MeTogbl onpegeneHvs paccTosiHuin B
1010 149 MumH 669 TEIC. KM. kocMoce (B1aeo 5 MuH 35 c)

Bonpocu.
1. Kakoi u3 meTogoB usMepeHus: pacctosHuid B COTHEYHON CUCTEME SB-

asieTcss HanboJiee TOYHbIM?

B 60-x romax XX Beka acTpOHOMBI JJisi U3MEPEHHUSI PACCTOSHUM 10 HEOECHBIX TeI
CoHeyHOM CHUCTEMBI CTaHd MPUMEHSTHh OoJiee TOYHBIA — paguoJIOKAIlMOHHBI MeTon. Tak
ObUTH yTOUHEHBI paccTosiHus 110 Jlynsl, Bernepol, Mepkypusi, Mapca, FOnurepa. U3 paaunomno-
KallMOHHBIX HaOo1eHni Benepsl, ObU10 onpeesieHo 3HaueHHe aCTPOHOMHUYECKON €IMHUIBL:
1 a.e. = 149 597 870 kM, ¢ BO3MOKHOH omnOKor okoyno 1 kM. Takoil TouHOCTH Oojiee YeM
JIOCTaTOYHO JJISi HYXJ aCTPOHOMHUHU UM KOCMOHABTHKH. B MpakTHYECKUX LENSX MOJIb3YIOTCS
OKpPYTJIEHHBIM 3HAY€HHEM acTpoHOMHYecKo eauHunbl — 149 mun 600 ThIC. KM, KOTOpOMY
cooTBeTcTBYeT napauiakc ConHua — 8,794 cexyHabI 1yTH.

2. MOXHO ¥ HCTHOJIB30BaTh METOJ Tapajjiakca JJisi ONpeesICHUusl pac-

CTOSIHHM 10 OJIVDKaWIINX 3Be31?
Meron mapasiakca OpUTOJIEH U Ul ONpPEAETCHUS] pacCTOSHUN 10 OMMKaWIInMX 3BE3.
Tonbko B kayecTBe Oa3uca UCTIONb3YETCs HE Paanyc 3eMIld, a CPEAHUM painyc 3eMHOM OpOUTHI.

JkcnepumeHT 53. Paamep ConHua

N3-3a Gonpiioit cBoei ynaneHHocTr oT 3emiu CollHIle BOCTIPUHUMAETCS
HaMHU Kak TeJo HeOousbmioro pasmepa. [ns nabmionarenss Ha 3emuie CounHue
UMEET Te K€ BUIUMBbIEC pa3mepsl, uto U Jlyna. B nelictButensHoctn ColiHile
umeeT auametp npumepHo B 400 pa3 Oombie aumametpa Jlyssl, 3aTo JlyHa —
B 400 pa3 ommxke (73— paccrosiuue oT 3emun 10 JIyHsr) — puc. 53.1. B conneu-
HBI JIEHb MOXXHO IIPOBECTH IPOCTHIE M3MEPEHMSI, KOTOPBIE MO3BOJAT OIpEae-
JIMTh YTJIOBOW U JIMHEWHBIN qrameTp ConHIa.
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Iens. [IpocreiinumM criocoboM orpee-

JIUTh YTJIOBOW U JTMHEWHBbIN quameTp ConHIa. .y —_—
— emns
Oobopyoosanue u mamepuanvi. Ma- &
Py P =

JIEHBKOE Kpyryioe 3epkaiblie. benbiit skpas.
MuuMeTpoBas JIMHEWKA.
Hncempykuyusa. : |2,
e Bribepute COMHEUHBIN JCHb.

Puc. 53.1. CooTHoLleHne pa3mepos 1
¢ HaBeHHTe 3CpKaJIbLIC Ha COHHHe u OT- paccrosHun ans JlyHel, 3emnu n ConHua
OpochTe «3alluMK» Ha O€NbId PKpaH, pac-
MOJIOKUB €ro B yJI00HOM MmecTe (puc. 53.2).
PaccTosiHue OT 3epkaiblia 40 3KpaHa JOJHKHO
obITh B 100 pa3 OGosbiie pazmepa 3epKaliblia
(torma ¢opma 3epkanbila He OyAeT CKa3bl-
BaTbcs Ha popme uzobpaxkenus CoHIa).

Ecnmu momenieHrne HE MO3BOISET HUCHOJIb- \L\f\
30BaTh OOJIBINIOE 3€PKAIBIIE, MOYKHO HAKIICUTh Ha Horpaueliye Sons
3epKaJI0 JINCTOK IUIOTHOW Oymaru ¢ MajieHbKUM Puc. 53.2. OnpeeneHue pasmepa

oTBepcTeM. Hampumep, npu amaMeTpe OTBep- ConHua

CTUs 1 CM DKpaH MOXHO YCTAaHOBUTH Ha PACCTOSIHUU 3—5 M.
e [lo pa3mepy nzobpakeHus «3atunkay (d) u paccrosuuto (L) mojacuurante
JIMHENHBIN 1 yrioBoi quametp CoJHiia.

Pesynomamer. Ha dkpane 1mo-
Jy4eHO YMEHBIIICHHOE H300pa’KeHUe
Connna. M3smepenust nokasanu, 4to d
=2,8 cm; L =300 cwm.

Obvacuenue. I3 3aK0HOB OT-
paXKEHUA CBETA CIEIYET, UTO YIII0BOM
nrameTp CoJiHIIa U ero U300pakeHus
onMHAaKoB U paseH Y. Ilosromy nBa
TPEYTOJbHUKA, CBsA3aHHble C CoOJH-
IIEM U C €ro M300pakeHUeM, I0100-
HBL. CJ’ICI{OBaTeJ'IBHO, D/r = d/L. Yun- Puc. 53.3. CpaBHeHWe pa3mepoB NnaHeT 1 3Be3f C
TBIBasi, 4TO Eg'j—’ Y (paI[), JJIa Ma- ConHuem (Buaeo 4 MmuH 27 c)

JbIX yrioB noiayuuM D/r = d/L = vy (pan). Tak kak » = 150000000 xm, TO yrio-
Boi muametrp Comnia 6ynetr paBabiM 0,0093 pan = 0,53°, a nuHEHHBIN AUaAMETP
1400000 k.

Jlna ceedenus. bonee TOUHbIE UBMEPEHUS CPETHETO YTIIOBOTO U PEaJIbHO-
ro auamerpa Connia — 31'59" (uamensiercs ot 3127" no 32'31"); 1392000 km.
Buaumblie yrioBbie JuaMeTpbl APYrUX 3BE3] YpE3BbIYAIHO MaJibl U JIUIb Y HeE-
MHOTHX U3 HUX JOCTUTAIOT HECKOJIBKUX COTBIX JOJIEH CEKYH/IbI.

Buneo (puc. 53.3) mo3BOJNMT CpaBHUTh pa3Mephbl IJIAHET U HEKOTOPBIX
3Be3q ¢ Comnuem. Ilo cpaBHEHHIO C HEKOTOPBHIMH JAPYTMMM 3BE3/1aMU HaIlle
ComHIle MeeT BeCbMa CKpOMHBIE pa3Mepbl. OOBEKTHI KOCMOCA HACTOJIBKO TH-
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FAaHTCKUX pPa3MEpOB, YTO HEBOJBHO NPUXOJUTCS 3aJyMbIBaThCsl O TUIIEpMAC-
mradax OKpY>Karoliero Mupa.
Bonpocwi.

1. Bo ckonbko pa3 nuametp CouHila OoJblie quaMerpa 3eMiu?
B 109 pas.

2. ITouemy B TeUEHHE I0/1a MEHIETCSI BUAUMBIN yriioBoi auametp CosHia?
Tak kak 3emiisi HMEET He CTPOTO KPYTOBYIO, a DJUTUNITUYECKYIO OPOUTY.

okcnepumeHT 54. ConHue — abcontTHO YepHOEe TENO

@akmpl. AGCOTIOTHO YEPHOE TEJNO — ITO (PU3UYECKOe TeN0, KOTOPOe 00-
JaJaeT CBOMCTBOM IOTJIONIATh BCIO MAIAIONIYI0 Ha €r0 MOBEPXHOCTH JIYYUCTYIO
HHEPTHUIO JTIOOO0T0 CIEKTPATBLHOTO COCTaBa, TO €CTh ATO TEJIO € alb0eI0 paBHBIM
Hymo. OnHaKo, HECMOTPS HAa Ha3BaHHE, A0COIIOTHO YEPHOE TEJIO CaMO MOXKET
UCITYCKATh AJIEKTPOMATrHUTHOE U3JIyYEHHUE JIFOOOW YacTOThI U BU3YyaJIbHO MUMETh
nBeT. CrekTp u3inydeHus: adCONIOTHO YEPHOTO Tella OMpPENesieTcs TOJIbKO €ro
TEMIIEPaTypPOH.

Korna npo depHbiii kKapaHJall TOBOPAT: «KapaHAall YepPHOro I[BETa» — C
TOYKHU 3pEHHS (PU3UKH ATO HENPABWIBHOE BbIpakeHHe. UepHOro nBera He Cy-
niectByeT. CJIOBO «IIBET» K YEPHOMY HEMMPUMEHUMO. YepHOTa — 3TO OTCYTCTBUE
CBETa, HO B Pa3rOBOPHOM SI3bIKE MbI IIPUBBIKJIA YEPHOE HA3bIBATh IIBETOM. To-
raa nomyvaercsi, yTo CoOJHIE caMO U3Jy4aeT CBET, a BCE MAaJarollie Ha HEro
Jayuyu norjomaer. OgHako abCOIIOTHO YEPHOE TEJIO ajieKO HE BCEraa YEepHO —
€CJIM €r0 HarpeTh, TO OHO CTAHET MCTOYHUKOM CBETOBOTO MU3JIy4YeHHS U OyIeT
KpacHbIM, XenThiM win 6enbpiM. Hamre ComHile — HErioxoi mpumep Takoro sip-
KOTro 00BEKTa, MOX0XKEro Ha aOCOIIOTHO YEPHOE TEJI0, C TEMIEPATYPO MOBEPX-
HocTu 0koJio 5800°C. Cpeau Ten CoJIHEUHON CHCTEMBI CBOMCTBAMH aOCOJIFOTHO
YEepHOTro Teja B HaubosbIel crernenu ooanaet CoHile.

Ieny. Ilpy momomm IPOCTOM MOJIEIH
MOJIYYUTh TpPEACTaBICHHE 00 «aOCOIOTHO
YEPHOM TEJe».

Oobopyoosanue u mamepuanvt. KapTon-

Has HeOoJbIas KopoOka rodoit hopmel. Uep-
Has Kpacka v KUCTh. HOXKXHUIIBIL.
Hucmpyxkuusa.

e [lonOepute kKOopoOOUKy 0Oe3 mieneld u ¢

IUIOTHOM KprHIKOfI. Puc. 54.1. Mouen:eizcomomo YepHoro

e [JokpacbTe KOPOOOUKY CHApY U U BHYT-
pu yepHoi (He OyiecTsIieit) Kpackou, Takoi, 4TOObI TPU BBICKIXaHUU OHA
Jlaja YepHYI0 MaTOBYIO MOBEPXHOCTb.

e [lociie BbICHIXaHHSI KOPOOOUYKHM aKKypaTHO B KpBIIIKE MpOJEIaTe He-
00JIBIII0E OTBEPCTHE (OCTATOYHO C KOTIEEUHYI0 MOHETKY) — pHC. 54.1.
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e 3akpoiiTe KOpOOOUYKY KPBIIMIKOW M MOCMOTPUTE MpPU OOBIKHOBEHHOM OC-

BEILIIEHUHU HA OTBEPCTHE B KPBIIIKE KOPOOOUKH.

Pezynemamur. OTBepcTre KOPOOOUKH OYAET BBHITJISAECTh YUEPHEE KPACKH,
KOTOPOH MBI BBIKPACHIIM KOPOOOUKY KaK BHYTPH, TaK ¥ CHAPYKH.

ObvsacHenue. AGCOTIOTHO YEPHOTO IIBETa B MPUPOJIE HE CYIIECTBYET, HO
OJIM3KOE K HEMY 3HAYEHHE YEPHOT'O MbI MOJIYYWIU C MIOMOIIBbIO HECIOKHOTO IKC-
nepuMeHTa. B oTBepcTr KOpOOOUKHM MBI BUITUM TO, YTO (PM3UKH HA3BIBAIOT «a0-
COJIIOTHO YEpPHBIM Tejom». OTBepCcTHE AaeT IMpelcTaBieHre 00 abCONIOTHO uep-
HOM T€JI€ — OHO BBITJISAJIUT YEPHEE CAMBIX YEPHBIX HAPYKHBIX MECT KOPOOOUKH.

ITouemy 310 TMoOmy4daerca? Jlyu
CBETa, BOW/II B OTBEPCTHE KOPOOOUKH,
MajJacT Ha BHYTPEHHIOIO CTEHKY U OT-
paxaercs ot Hee. [Ipu 3Tom oTpazutcs
OYECHb HE3HAUMTENbHAs 4YacThb JIy4a,
TaK KaK BHYTPEHHS CTEHKA YEepHas U
OOJBIIYI0O YacTh Jy4ya OHA IOIJIOTHT.
OTpaxeHHasi 4acTh Jy4a IOIMaaaeT Ha
JIPYTyI0 YEPHYIO CTEHKY BHYTPH KO-
poOOYKHM M OISATh OTpPa)Kaercs. ITO
MPOJOJKAETCT MHOTO pas, MNpUYEM Puc. 54.2. MHorokpaTHoe oTpaKeHue nyda BHyTpu

Moaenn npnuBoaunT K ero raleHuto
Jyd C KaXIbIM pa3oM Bce OoJibliie
cmabeer (puc. 54.2). A yx Hapyxky u
BOBCE HeueMy BBITH. l[loaToMy OT-
BEpPCTHE M BBINVISIAUT COBEPIIECHHO
YEPHBIM.

JMna ceedenus. Ecom Obl mO-
JIOCTh BHYTpU KOPOOKH OblIa Harpera
JI0 ONPENECICHHOW TEMIIEpAaTyphl, U
BHYTPHU KOPOOKH YCTaHOBUJIOCH ObI
TEIUIOBOE pPaBHOBECHE, TO COOCTBEH-
HOE U3JIy4CHUE TMOJIOCTH, BBIXOASIICE
1€pE3 OTBEPCTHC, ObLIO OB n3Iyae- Puc. 54.3. NanyyeHune abconoTHO YepHOro Tena
HUEM «a0COJIIOTHO YEpPHOIO Teay. (B1AeO 2 MuH 49 c)

NMeHHO TakuM 00pa3oM MOJAEIUPYETCs «abCOTIOTHO YEpPHOE TEJNO» BO BCEX
AKCTIIEPUMEHTAX IO UCCIIEIOBAHUIO TEIJIOBOT'O U3YUYEHUS, O YEM PacCKa3bIBacT-
cs1 B HeOoabpIIoM Buaeodparmente (puc. 54.3).

C yBenuyeHueM TeMIlepaTyphbl BHYTPHU TMOJIOCTU OyZIeT BO3pacTaTh dHEP-
TUsl BBIXOSIIETO M3 OTBEPCTUSI U3MYUYCHUS U U3MEHSITHCA €r0 CIEKTPAIbHBIN
coctaB. MccinenoBanue cnektpa uzinydenus CoJiHIIa TOKa3aio, 4YTO OHO SIBJISET-
Csl IPAKTUYECKU a0COJIIOTHO YEPHBIM. Teno 3Be37bl MOTJIONIAET BCE OCTATbHBIC
CBETOBBIC JTyYl U HUYETO HE OTPaKaerT.

M max T 4const
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B cepennne XIX Beka Hemenkuii pusuk I'ycrap Kupxrod BBen monstue
«a0COJIIOTHO YEPHOTO TeJay, KOTOPOE MOTIOIAET BCe NMaaroniee Ha Hero U3Iy-
YeHHe U HUYero He oTpakaeT. OJIHaKO B MPHUPOJE aOCOMIOTHO YEPHBIX TEJ HE
CYILIECTBYET, HO OJIM3KHE K HUM IO XapaKTepucTtukam ectb. Caxa, Hapumep,
norjomaetr A0 99% mnanaroiiero He Hee BUIMMOTO cBeTa. YToObl UMUTHUPOBATH
YEPHOE TEJI0, YYEHBIE UCITOJIb3YIOT KOHCTPYKIUIO B BUE 3a4EPHEHHOTO BHYTPHU
O6ouonka ¢ HeOoIbImMHMM oTBepcTHeM. JIyd cBeTa momamaeT BHYTph OOYOHKA,
MHOTOKPAaTHO OTPAa)KaeTCsl OT CTEHOK M MOCTENEHHO IMOJHOCTHIO MOTJIOIIAETCS
uMu. YepHblid OapxaT M 3payvyoK YEJOBEYECKOTO Ija3a KaKyTCS HaM YEpHBIMH
Kak pa3 Onaromapsi TakOMy MHOTOKPAaTHOMY OTPaXEHUIO C TOTJIOIICHUEM.
B 2004 rony anrnmiickue yueHble pa3paboTaid MHKPOIOPUCTOE MOKPHITHE W3
crutaBa Hukens ¢ pochopom, kotopoe otpaxaet Bcero 0,16—0,18% manaroiiero
Ha Hero cBeTa. Ha TOT MOMEHT 3TO ObLIT caMblil YepHBIN B MUpE MaTepHal, U Mo-
ToMy ero 3aHecnu B Kuury pekopaos ['mnneca. A B Hauane 2008 roga 3ToT pe-
kopa Obut mobut yuenbiMu u3 CIIA. Ha cnienmanbHOM MOAJIOKKE OHU BbIpac-
TUJIM TOHKYIO TUICHKY M3 OPUEHTUPOBAHHBIX BEPTUKAIBHO YTIEPOJIHBIX TPYOO-
yek (Kaxxaas IMaMeTpoOM OKOJIO JIECATH HAHOMETPOB U JJIMHON OT JECSATKOB J0
coTeH MUKpoMeTpoB). [loxoxkas Ha GapxaT phixjias HAHOCTPYKTypa C IIEPOXO-
BaTOM MOBEPXHOCTHIO 3aMeUaTENIbHO MOTJIONIAET CBET, OTpaxas ToJbko 0,045%.
Takue oueHb YEpHBIC MOKPBITUS HYXKHBI JJII ONTUYECKUX MPUOOPOB, KOCMUYE-
CKHMX TEJIECKOMOB U MH(PAKPACHBIX JATUYUKOB.

Bonpocuw.

1. O0bsicHUTE, TOUEMY OKHA JOMOB CO CTOPOHBI YJIWI[ KaXyTCsl YEPHBI-
MH?

3neck mposnsgercs 3hGheKkT MoAenu «aOCOMOTHO YepHOro Tena». HapykHblii cBeT
MIPOHUKAET B KOMHATy Y€pe3 OKHO, HO 0OpaTHO BBIXOJUT 3HAUUTENBHO OCIa0lIeHHbIM. Beue-

POM B CYMEpPKaAX OTKPBITBIC OKHA YK€ HC KAXKYTCA YCPHBIMH B HUX MOXXHO pa3riiAaCcTb IIPCIa-
MeThl. Hamr rimas n0)161/1paeT Juana3oH YyBCTBUTCIbHOCTHU U KOHTPACTA MOJ OCBCHICHHOCTD.

2. Ecnm cymiecTByeT MOACb «abCOMIOTHO YEPHOTO TEIay, TO MOXKHO JIH

TOBOPUTH 00 «abCOIIOTHO OETIoM Teey»?

CunTaercs, 4TO «aOCONIIOTHO YEPHOE TEJI0) IMOTIIONIAET BCEe MaJarolee Ha HEro H3IIy-
YeHHe, TO «abCOIOTHO OEJI0e TEN0» — TeN0, KOTOPOE MOJIHOCTHIO OTPaXKaeT BCE Majjarolee Ha
HETO 3JICKTPOMAarHUTHOE M3JIyueHHEe. 3epKaibHas MOJIMPOBAaHHAS TIOBEPXHOCTh, OTPaXKaroIas
cBbiie 95% JyducToi TETUIOBOM SHEpPruM, OJM3Ka K aOCOMIOTHO OeloMy Teny. DHIIeNa,
cnytHUK CaTypHa, HIMEET CaMyH0 BBICOKYIO OTPaKaTEeIbHYIO CIIOCOOHOCTh M3 HEOSCHBIX TEl
Comneunoii cuctemsl (99%). B npuposie HeT HU aOCOTIOTHO YEPHBIX, HU a0COIOTHO O€JIBbIX
Ten. Bee Tenma mpakTHYeCKH B TOM WMJIM MHOM CTENEHU W TOTJIONIAIOT U OTPAXKAIOT JIYYUCTYIO
DHEPTHIO.
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JkcnepuMeHT 55. VickaxkeHne ConHeYHbIX NATeH

@Daxkmul. 11aTHA — CaMble 3aMETHBIC JETaln
Ha Comnite. [laxxe B HEOOIbIION Tenmeckom Ha (o-
HE TPaHYJISIIUUA COJIHEYHOM MOBEPXHOCTU MOKHO
YBUETH MPUIYITTUBON (POPMBI TEMHYIO TCHB, OK-
PYKEHHYI0O MEHee IUIOTHOW nosyTeHbro. [loury-
T€Hb COCTOUT U3 CBETJIBIX PaJIMalIbHBIX BOJIOKOH
(puc. 55.1). Bes ata cTpykTypa XOpOILIO BHJIHA
Ja’e B HEOOJIBIION TEJIECKOII.
B 1769 rony motiaHACKUM acTPOHOMOM
A. BunbcoHoMm, ObUIO OOHApY)KEHO H3MEHEHUE
BUJIUMOM (DOPMBI COJIHEYHOTO TSATHA B 3aBUCHUMO-
CTU OT ero mnoJioxeHus Ha aucke ConHua. biwm-
xKaumas K JUMOy CTOpPOHA TOJIyTE€HHU TSITHA Ka-
JKETCsl TOJIIE, YeM yAaJieHHast OT Hee (puc. 55.2).
Habmrogaemoe uckaxkeHue (QOpMbI  KPYIHBIX
KPYTABIX TISITEH TPH TMPOXOXKICHUU IO JIHCKY
Connia noay4yuso Ha3BaHue 3¢ dexra Bunbcona.
Ilens. MonenupoBath 3pdekt Bunbcona u
yOeIUuThCs, YTO MPOMCXOAUT HUCKAKEHUE (POPMBI
BOOOPaXKaeMOT0 COJTHEYHOTO TISITHA.
Oobopyooeanue u mamepuanel. bmosie wim
Tapesika ¢ IMUPOKOM KaeMKoW 1o kparo. CrnopTus-
HBIN 00pYY WK O0JIBIIO0N MsY. J[Ba TOMOIITHUKA.
Hucmpykyus.
e OmuH U3 MOMOIIHUKOB YIEPKUBAET 00pyd
napajuieiabHo Moiy.
e Btopoil MOMONIHUK TEepeMeIaeT BIoJIb 00-
pyya TapesKy W3 OJHOTO KpailHero moJioxKe-
HUS B IPYroe, Kak MoKa3aHo Ha puc. 55.3.
e DKCIEPUMEHTATOp HAOIIOJAaCT U3MECHECHHE
BUIUMOMN (DOPMBI Ka€MKU TapelKu B MOJIO-
Jkenusax 1,2 u 3.

Puc. 55.1. ConHeyHoe nATHO

Puc. 56.2. UckaxxeHne popmbl
COIMHEYHOro NATHa B 3aBUCUMOCTU OT
NONIOXEHMS Ha AuCKe

Puc. 55.3. MogennpoBaHue
nepemMeLleHns nNsTHa No OUCKY
ConHua

Pezynomamur. 3aMeTHO, 4TO BOJMIM3U ToueK | M 3 BUIMMAs SKCIIEPUMEH-
TAaTOPy KaeMKa UMEET Pa3Hy0 IMIHUPHUHY TI0 CPABHEHHIO C MOJIOKCHHUEM 2.

Oobvsacnenue. TlockonbKy Bce HaOOAaeMbIe B OCJIOM CBETE COJIHCUHBIC
oOpa3zoBaHus pacrnoJiararoTcs Ha cepudeckoi noepxHoctu CoJiHIa, UX BUIU-
Mast ¢popma Ha aucke CoJiHIIa UCKaKEHa, U 4eM OJIMKE OHU PACIOJIOKEHBI K
Kparo JUCKa, TEM 3TO MUCKaXEHUE U3-3a MPOEKIUHU Ooibiie (puc. 55.4).
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[Ipyu mnepemMenieHun  TapeKu
BJIOJIb JIyTM O0py4Ya OHA IOCTENEHHO
MOBOPAYMBAETCSI BOKPYI CBOEH BEpTHU-
KaJbHOM OCU. B KpallHMX MOJIOKEHUSAX
HaOJIIoAaTeNlb BUJAUT UCKAXKEHHYIO Kap-
TUHY 000JIKa Tapeyiku. ACTPOHOM
BuiascoH He TOIBKO 06Hapy>1<1/m HCKa- Puc. 55.4. O6bsicHeHne adbdpekta BunbcoHa
KeHue (OPMHI ISITHA, HO U TPABIIHHO TOHSIT TEOMETPUIECCKUE PUINHBI TAKO-
TO SIBJICHUS W Ha3BaJ COJHEYHBIC MATHA «OTPOMHBIMH YTITYyOJICHUSMHU B CBETS-
niemcs Bemectse CoaHua.

Jlna ceedenua. DbheKT BHI3BAH TEM, YTO COJIHEUHAsS IUIa3Ma B COJTHEY-
HOM IISITHE HECKOJIBKO XOJIOJHEE M pa3pexeHHee, a Cle0BaTeIbHO — Mpo3pay-
Hee, 4eM B OKpy»karorieil ¢porochepe. CrneqoBaTesibHO, B MSITHE BUIUMBIN CBET
UCXOJUT ¢ OOJbIIEH TITyOUHBI, IOATOMY MOXKHO CYUTATh, YTO COJTHEYHOE MSATHO
uMeeT popmy O6I110/111€00pa3HOTO MOHMKEHHSI B COJTHEYHOM atMocdepe riyou-
HOM okoio 500-700 kM Hmke ypoBHsS (doTtocdepsl. Ecnu miockocTs Takoro
MSTHA HE MEPHEHAMKYJSIPHA OCH 3pEHMs] HaOo/aTessl, TO €ro JalbHUM Kpai
BBITJISLAUT LIUPE, YEM MIEPETHUA.

Oddext BunbcoHna nposBiIsieTcss HE Y BCEX COMHEYHBIX IMATEH. Tak Kak Io-
JyTEHb y TISITEH HE Bcerja npaBuibHON (Gopmbl, To 3P dekT Buiibcona He Tak mpo-
cTo HaOmonaTh. B xauecTBe Mephl 3TOr0 3Pdhekra 0OOBIYHO MPUHUMAIOT OTHOIIIE-
HUE Pa3MEPOB MOIYTEHH C IBYX CTOPOH OT TEHU IO HAIIPABIICHUIO pajilyca.

Bonpocuw.

1. ConmHeunble MATHA — TEMHBIE
oonactn Ha CounHile, HaOJIFOJaeMBIE C
MOMOIIbI0 ONTHYECKUX MPUOOPOB, a B
ClIyyae KpPYIHBIX MSTEH — U HEBOOPY-
KEHHbIM Ty1azoM. HalGmropatorcs

HOIL06HI>IG 06pa30BaHHH Ha JIpyrux Puc. 55.5. OcobeHHocTu BpaLleHusi CornHua BoKpyr
3B€3I[aX? COOCTBEHHOWM OCU: @ — Ha4ano ABMXeHus; 6 —

Ha Gonee xomoaHbIx 3Be37ax (Kiaacca pacnpeaenexne "”Eeo'j_l':'a‘;”e oAHoro obopota
K u xonognee) HaOI0JaI0TCS MISITHA HAMHOTO
OoubIei miomanu, ueMm Ha ComHIe.

2. IlaTHa ABISIOTCS YaCTBIO COJI-
HEYHOUN CTPYKTYpPbl. DTO MPEANOI0NKE-
HUE TMO3BOJWIO [anwiero OTKPBITh
BpaimieHrue CoJIHIIa W BBIUYHCIUTH €ro
nepuoa. Kakue mpu 3TOM BBISIBJICHBI
ocobenHoctu Bpartenus CoHia?

HaGmromenunss oTmenpHBIX IOeTaned Ha
COJIHEYHOM JUCKE, TOBOPST O JBIKCHUHU
COJIHEYHOTO BEUIECTBA BOKPYT OJIHOTO U3 Puc. 55.6. V'3M9E:3::"o ? ﬁ’gg'ﬁg“”e‘“b'x NATEH
COJTHEYHBIX JHAMETPOB, HA3bIBAEMOT'O OCHIO
Bpamenus Conuna. Ilnockocts, mpoxopsmas uepe3 1eHtp ConHIa U MepHeHIuKYIsIpHas K

W

12280212
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OCH BpalICHUs, Ha3bIBAETCS IUNIOCKOCTHIO COJTHEYHOTo 3KBaropa. Bpamenue Connna obmama-
€T BaKHOW OCOOCHHOCTBIO: €r0 YIIIOBasi CKOPOCTh YOBIBAET MO MEpE YAAJICHHUS OT dKBATOpa U
NpUOJIMKEHHUS K mojirocaMm (puc. 55.5).

B nebonbmom Buzneo (puc. 55.6) mokasaHo, Kakue U3MEHEHHUS] POUCXOAT B TPYIIE
COJIHEYHBIX IIATEH B TeueHue 12 qHeld. BuaHo, kKak MEHSIOTCS pa3Mepbl U popMa ISATeH.

aKkcnepumeHT 56. Paclwunpenne BeceneHHoN

@axkmul. COBOKYITHOCTh HAOJI0TaEMBIX TAJIAKTHK BCEX THIOB U MX CKOTI-
JICHH, MEXTalaKTHIeCKol cpenbl oopasyet Beenennyro. OnHO U3 BaKHEHIINX
CBOMCTB BcenieHHOMN — ee MOCTOSTHHOE pacluIupeHe, TO €CTh «pasieT» CKOILIe-
HUW TAUTAKTHUK.

I]ens. I10ka3aTh, Kak MOXKET paclIUpATHCs BeenenHast.

Oobopyoosanue u mamepuansl. Bo3nymneii mapuk. Mapkep. M3mepu-
TeJIbHAs JINHEHKA.

Hucmpykyusa.

e Hanyiite mapuk 110 pasmepa 7—10 cm B ntnamerpe.

e MapkepoM HaHECHTE Ha IIAPUK B MPOWU3BOJIBHOM MOPSAKE JBA-TPH Jie-
CATKA KPYNHBIX TOYEK. BBIAEIUTE TpU PSAAOM paCIOI0KEHHBIE TOYKH U
COCAMHUTE UX JIMHUSMH.

e JIMHENKON U3MEPHTE PACCTOSHUS MEXKAY STUMHU TOUYKAMMU.

e VBenuubTe pazMep IIapuKa: HaJYHUTE €ro
1o pazmepoB 2025 cwm.

e (CHOBa U3MEPHTE PACCTOSHUS MEKIY TPEMS
OTMEUYEHHBIMU TOUKAMH.

Pe3ynomamer. OTMEUECHHBIE TOYKH yAAIH-

JIUCh JIPYT OT Jpyra — U3MEPEHUs MoKa3aiu, 4To
paccTOsIHUS MEXYy HUMH BO3pocio (puc. 56.1). Puc. 56.1. Mogenuposanie

O6vachenue. DTa MOJETb JHIb WLTIOCT- acumpsiiouiencs BeenewHon
pUpPYET IPOLIECC BCEOOIIET0 paCuIUPEHHs HAIIIETO TPEXMEPHOTO MPOCTPAHCTBA.

ActporoM DnuH Xab0i mokasal, 4TO CKOPOCTb pa30eraHusi TajlaKTHK
OKazajach MPOMOPIMOHAIBHA PACCTOSHUIO OT 3eMiM (3aKOH paclIupeHus
Xab06mna). OGHapyxuTh 3TO yaaioch Onaroaaps 3¢dexry Homnepa (3aBUCUMO-
CTHU JIJIMHBI BOJIHBI CBETA OT CKOPOCTH MCTOYHMKA cBeTa). [lockonbky Oonee na-
JIEKUE TATAKTUKHU KOKYTCs 00Jiee «KpaCHBIMMY, 3HAYUT, OHU U YAAISIIOTCSI OHU C
Oompeit ckopocThio. Kimaccudeckoe orpezenenue, onmyOJuKOBaHHOE B OCHO-
BOIIOJIAraromiel cratbe Xaooa:

v=H 07,
I7I€ U— CKOPOCTh TaNIAKTUKH, 7' — pacCcTOsiHUE 10 Hee, Hy— Ko PuimeHT npo-
MOPITMOHATIBLHOCTH, CETOJIHS Ha3bIBaeMbIH MOCTOSSHHOM Xa00ma. Koaddumment
Xa00a MoKa3bIBacT, Ha CKOJBKO KUJIOMETPOB B CEKYH]Iy BO3PACTaeT CKOPOCTh
TaJIaKTUK C YBEJIMYEHUEM PACCTOSIHUS 10 HUX Ha 1 Mik.

ITo yrounennsiM ganHbIM (2014) nocrossaHas Xabd6aa Hy = (67,80 £ 0,77)
(xM/c)/MIk.
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Kcratu, pa3beratorcst He 3Be3/1bl U Ja)Ke HE OT/EIbHbIE TATAKTUKH, a CKO-
IUIEHUS TAJIAKTUK. bivkalinye OT HAac 3Be3/bl U TANAKTUKU CBA3aHBI IPYT C
JPYrOM rpaBUTAMOHHBIMH CHJIAMU U 00pa3ylOT yCTOWYUBBIE CTPYKTYPBHI.

/Jlna ceedenusn. Pasner BeniecTBa (rajakTuK) AOJKEH UMETh Hayano. OT-
CI0Jla CJIEyEeT, YTO BCE TAJIAKTUKU JOJIKHBI ObUIM HM3HAYAJIbHO HAXOJUTHCS B
OJIHOW TOYKe. PacyeTsl MOKa3bIBalOT, YTO MPOMU3OLILIO 3TO NMPUMEPHO 15 mup.
JeT Ha3aJ. ITo ObUT UCXOJHBIM MOMEHT (Wi MOMEHT Bbojbiioro B3phiBa), mpu
ATOM TemrepaTypa Oblia oueHb 00JbInoi. Koneuno, co BpeMeHeM Bce OCThIBA-
€T, HO OT3BYKH DOJIBIIOrO B3pbIBa COXPAaHWINMCH 10 Hamux aHeu. llepsoe mon-
TBepkJeHue (hakta bonpioro B3psiBa 0OHAPYKUIN paanoacTpoHOMbI P. Busb-
coH U A. IleH3uac, Mo Tak Ha3bIBAEMOMY PEJIMKTOBOMY U3IyYEHUIO.

Urto xe Takoe penukroBoe uziydeHue? Ilocine bonpmoro B3peiBa HOBO-
poxxaeHHast BecenenHas npoluia cTauio 4pe3BblYaiiHO OBICTPOTO pacUIMpEHus,
Ha3BaHHOTo uHGsMen. 1o Bo3pacta npubnusurensHo 300 Teic. jet Beenen-
Has ObLIa KUIISIIUM KOTJIOM U3 3JIEKTPOHOB, IPOTOHOB, HEUTPUHO U U3ITYUECHUS,
KOTOpBIE€ B3aUMOJICHCTBOBAIM MEXy COOOM M COCTaBIISIN €AMHYIO CpEy, paB-
HOMEPHO 3aMoJIHAIONIYI0 BClO paHHIOI0 Beenennyro. OOmiee pacimmpenne Bee-
JIEHHOM MOCTENEHHO OXJIAXKIAJIO0 CO3aHHYIO CpeNy, U, KOrJa TeMIeparypa yma-
Ja 0 3HaY€HUsI HECKOJIbKUX ThICSY IPajyCcoB, HACTYIUIIO BpeMsl Uil (POPMHUPO-
BaHMs CTAOMJIBHBIX aTOMOB. Tak e B pe3yJibTaTe pACIIMPEHUs] MEepBOHAYAIb-
HOE H3JIyYECHHME CTaJ0 KyJa MEHEE HHTEHCHUBHBIM, HO HE MPOINAJIO COBCEM.
HmeHHO ero u oOHapyXUJIU yYEHBIE.

O TtoMm, kak pacumpsiercs Bcee-
JICHHAs, PAacCKa3all B OJHOM U3 CBOMX
nekimii 1MKna «VcTtopust BaXKHEUIINX
aACTPOHOMMYECKMX OTKphITHI» Ceprei
[lonos, Benymnii Hay4YHbIA COTPYIHUK
['ocynapcTBEHHOTO aCTPOHOMHUYECKOTO
uHctuTyTa M. LlltepuGepra — ccbuika
Ha 3amuch (hparMeHTOB JIEKIIMU TOKa-
3aHa Ha puc. 56.2.

Bonpocur. <k

1. ACTpOHOMI/ILIeCKI/Ie Ha0JIrO1E- Puc. 56.2. Kak paclumpsetcs BceneHHas

(supeo 11 muH 13 ¢)
HUS TIOKA3bIBAIOT, YTO IO BCEM HAIIPAB-
JIEHUSAM B KOCMOCE PACITIOJIOKEHO NIPUMEPHO PABHOE YHCIIO TAIAKTUK U BCE OHU OT
HAC yAASIOTCA. 3HAUMT JIM 3TO, 4TO Hamia ['amaktuka — neHTp Bced Beenennoi?
OtBet oboCHYiITE.

Her, nama ["amaktuka — He neHTp Beenennoii. ¥ Bceenennoit Het uenrtpa. [Ipoctpan-
CTBO pa3ayBacTCs, HO LIEHTpa paclmpeHus HeT. M3 mro0oro mecra HaOMIOACHUS KapTHHA
pacmmpenus Oyaer oquHakoBa. [ ie Obl HM HaXOAWIICS HAONII0AaTeNb, OH OyJIeT Be3/e BUICTh
BCE Ty )K€ KapTHHY — BCE TAIAKTHKH Pa30eraroTcsi OT HETo.

2. I'anaktuka ynansercst co ckopocTthio 15000 km/c. KakoBo paccrosiHue
JIO ATOM TalaKTUKU?

N3 3akona Xab6ma cnenyer, uto r =v/ Hy=15000/ 67,8 =221 (Mnk).

KAK PACLUVIPHETCH BCEﬂEHHAﬂ

¢ 13 ITexuMn Muopun u-« HEMUVX 3CTPOHOMMMECKY X DTKPUT
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MpunoxeHue
Bb10op u ycranoBka ckanepa QR-koxoB

B yem 3axmrodaercst cmbicn konupoBanusi nHbopMmamu B QR-koxe? He
MPOIIIE JIU AaTh CCbUIKY Ha HEOOXOIMMBIN CalT, a He KoaupoBaTh? Oka3bIBaeTcs,
yro He npoie. KogupoBanue nHbopMaum B OMPeEIeHHBIX TpaPUUECKuX CUM-
BOJIaX IO3BOJISIET YJOOHO U OBICTPO CUUTHIBATH 3Ty MH(POPMALIMIO C MOMOIIBIO
CHELUAIbHBIX CKaHEPOB. BCIIOMHUTE, BEb HA Kaccax B TOPrOBBIX TOYKAaX TEMEPh
HE MPUXOJUTCS CMOTPETh HAa IIEHHHUK U KaCCHUPY BPYUYHYIO HAOMpAaTh LIEHY Ha Kac-
coBoM armapare. QR-koz nenaercs i noxoxux neneil. Kak npasuito, 3T0T koA
CUMTBIBAETCS CIIENUAILHOW MPOrpaMMOM, YCTAHOBJIIEHHOW Ha TaJKeT, MOCTE Yero
MOOMIJIBHOE YCTPOMCTBO JIEHCTBYET B 3aBUCHUMOCTH OT BHJa MH(OpMaluu, 3aio-
»keHHOM B QR-koa. Eciu 310 afpec caiita — OTKphIBaeT caidlT B Opaysepe. Eciu a1o
ANIEKTPOHHAs] BU3UTKA — J0OABJISIET HOBOrO A0OHEHTa B KOHTAaKT-IMCT. Ecnu 310
OOBIYHBIN TEKCT — IPOCTO BHIBOAMT €0 HA 3KPaH.

C pacnpoctpaneHueM cMapT(OHOB M IUIAHIIETOB cuuThiBaHue QR-k0/10B
CTaJI0 BO3MO>KHBIM Ha MPOTrpaMMHOM ypoBHE 0e3 crenuaibHbIX ckaHepoB. Ha
ceroaHaHui AeHb QR-koxam yxe 6oxee 20 ser, 01HAKO, TOJIBKO B IOCIIETHUE
roJibl OHU OOpPEIN HACTOSIIYIO MOMYJISIPHOCTh U PAaCHpPOCTPAHUIIMCH MO BCEMY
Mupy. OrpOMHYIO pOJib B 3TOM ChIrpaJii MOOWJIbHBIE MJIAaTQPOPMBI, pacrio3HaBa-
HUE Ha KOTOPBIX CTaJO BO3MOXHBIM MOCPEIACTBOM OOBIYHOW KaMephbl U CIIELHU-
aJIbHOTO TIPOTPAaMMHOT0 00€eCTIeyeHHUs.

Kakue nporpammsel ucnonb3yrorcs 15 padotsl ¢ QR-kogamu? Ux noBoJib-
HO MHOTO — CaMbIX pa3HOOOPa3HBIX U MOJ JIFOObIE MIaT(GOPMBI, TOCTATOYHO MO-
MCKAaTh T10 3arpocy «qr-codey, BOCTOIb30BaBIINUCH JIFOOOM MOUCKOBON CUCTEMOI
B NHTEpHETE.

[Tonp30BaTelb O CBOEMY YCMOTPEHHUIO MOKET BHIOpAaTh U YCTAHOBUTH Ha
MOOMIBHBIN TenedoH K miadieT u3 PlayMarket naxe HeCKOJIBKO CKaHEpPOB.
Hampumep, QR Reader unum QR Scanner ot Kaspersky Lab, tem Goinee, uto
3TUM CKaHEpaM HE COIyTCTBYET BE3ZECyllas pekiaMa. B MEHIO MpUII0KEeHNI eCTh
OIS UICTOPUM CKAaHUPOBaHUM U 3aknaaku. [ToaTomy nocie paboTsl CO CKaHEPOM,
HE yAassis npocMoTpeHHble QR-KOIbI BCeria MOKHO BO3BPATUTHCS K MaTepraliaMm,
KOTOpbIE€ ObUIM MPOCMOTPEHBI paHee (Hanmpumep, Ha J1abopaTOpHbIX 3aHATHsAX ). Ka-
KHM U3 CKaHEPOB BbI Oy/1€Te MOJIb30BAThCA, PEIIaTh TOJIBKO BaM.

B nouckoBuke npusnoxeHus kK MoomibHOMy Tenedony PlayMarket nHaOu-
paeM «QR ckanep». byayT npennokeHbl JECATKH Pa3HbIX CKaHEPOB, KOTOPHIE
nocJie BbI0Opa MOXKHO OYZIET yCTAaHOBUTH Ha Ballle yCTPOCTBO. BaM BeTpeTsTcs
CKaHEephl C peKjIamMoil miu 6e3 Hee, IMJIaTHhIe WK OeciuiaTHbie (00 3TOM 3apaHee
NPEeayNpPexIat0T), JAIOTCA HEKOTOPbIE ONMCAHUsS U OT3bIBBI MoJb30Bareneit). [1o
KpaiiHel Mepe, BCerjia MOKHO KaK YCTaHOBUTH CKaHEp Ha MOOWJIbHOE YCTpOU-
CTBO, TaK U YJAJIHUTh €TO0.
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IIpn CxkaHMpPOBAaHMU KOJOB, KOTOPBIE IIEPEHAIPABIAIOT IOJb30BATENSA K
OHJIAITH-KOHTEHTY, TaKMX Kak BeO-CalThl, TO, pa3yMmeercs, s 3TOr0 HY>KHO
NOJAKIIYeHUE K IHTEpHeTY.

PaccmoTpuM HeCKOJIBKO CKaHEPOB — cM. Tab. I1-1.

JlonycTuM, Ha CBOM raJykeT Bbl YCTAaHOBHWJIM Kakoh-nmubo ckaHep. Kcratw,
BIIOJIHE BO3MOJKHO, YTO B Balllell MpoImMBKe YK€ ecTh ckaHep QR-komoB. Uto
xe naneme? Haxogum HyxHbIM QR-K0, KOTOPBI HY’KHO CUHATATh. 3allyCKaeM
CKayaHHOE (WM YK€ paHee YCTaHOBJIEHHOe) mpuiokeHue. Ilocne 3amycka Bbl
YBUAUTE U300pakeHHEe ¢ KaMepbl — HE yIUBIISHTECh, TaK U monoxeHo. [lpu Ha-
BeJleHnn Kamepsl Ha QR-ko npuiiokeHrne aBTOMaTUYECKH €0 CUUTAET, TO €CTh
BaM HE HY)XHO Ha)KMMaTb Ha JONOJHUTENIbHbIE KHONKHU. [Ipu 3TOM BBEI cpasy
YBUIUTE CKPBITOE B KOJIE ONHMCAHHUE.

Tabnuya 11-1. Kpatkoe onucanue ckanepoB QR-ko/10B.

Bua MKoHKK
HasBaHue ckaHepa | Ha aKpaHe KpaTkne ocobeHHOCTH
MOHMTOpPa

Hnst cmaprdona u mmanmera Android. becrutatHo.
Ectp peknama. Mmeerca dynkuus ¢onapuka. Bricokas
CKOpOCThb JIeKOAupoBaHus. McTopuio CKaHUPOBaHUM
MO>XHO 3KCIHOPTHPOBaTh IO 3JEKTPOHHOM mouTe WIIU
I1037K€ UCIIOJIB30BATh CCBUIKY.

Monnaus QR-
CKaHep

ABTOMAaTHYECKOE pacClo3HABaHUE IITPUX-KOJOB U
QR-xomoB Bcex tunos. becrmatno. Ecte pexnama. Bei-

Barcode reader &

QR scanner COKast CKOPOCTh JIEKOMPOBAHHS.
[IpunoxxeHne aBTOMATUYECKH pacIo3HAeT JF000M
kon. IlepexiroueHue nepeaHed WM 3aJHEU KaMephl I
QR Code Reader p p pbl A

ckanupoBanus. [lepexirouarens g BKIIOYEHUS CBETa
IIPY CKAaHUPOBAHUU B YCIIOBHUSIX HU3KOM OCBEIICHHOCTH.

[TonnepxnuBaeT Bce pacmpocTpaHeHHbIe (opMaThl
QR- u mTpux-K0A0B. 3anUTa OT BPEIOHOCHBIX CCHUIOK.
@donapuk u yBenudyeHwe. HeorpaHudeHHas uUCTOpUS U
skcnopT ee (B Bujge CSV-(aiina). Ecth pexiiama.

QRbot: CKaHep
QR-xoma u ckanep
HITPUX-KOJa

Bbesomnachslii, OecratHbli, 63 pekiaMbl. BoimoaHs-

eT npoBepky Oe3omacHoctu URL-anpecoB anst Bcex Ko-
QR'CKaHep Trend JIOB, KOTOpbIe BBl ckaHupyerte. [lomp3oBarens He OyAeT
Micro™ \ ‘ TepeHanpasieH Ha Be0-CaliT, He COIepKalMil MOLIEH-
HHYECKOT0, BPEJIOHOCHOTO MJIU OMTACHOTO KOHTEHTA.

becrutatneiii ckanep Kaspersky QR Scanner 3ammu-
maer oT QR-K0OB ¢ OMACHBIMM CCBIIKaMHU, BEAYIIUMU
Ha BpEIOHOCHBIE U (pUITMHTOBbIE pecypchl. MHbopMmarus
¢ oTcKkaHMpoBaHHBIX QR-KOJI0B OcTaeTcst Ha yCTPOICTBE,
MO3BOJISISI BEPHYTHCSI K CTapbIM CChUIKaM, H300pakeHUsIM
u caiitam. liMeercst uctopust mpoCMOTPOB.

QR Scanner
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