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Ilepeasman . .

3anumaresnpHasa actpoHomus / . U. [lepensman — «3maTesnbeTBoO
ACT»,

Hacrosmias kaura, HamicaHHas BBIIAIOIIMCS MTOMYJISIPU3aTOPOM HayKH
SA.N.IlepenbMaHOM, 3HAKOMUT YUTATENISI C OTACIBHBIME BOITPOCAMH aCTPOHOMUM,
C ee 3aMevaTeIbHBIMUA HayYHBIMU JOCTHKEHUSMHM, PACCKA3bIBACT B YBJIEKaTeIbHON
(opMe 0 BakHEHIIHMX SBIEHUSIX 3BE3THOrO HeOa. ABTOP MOKA3hIBAET MHOTHE
KaKYIIHeCs] TIPUBBIYHBIMU M OOBIIEHHBIMU SIBJICHUS C COBEPIIIEHHO HOBOU M
HEOXXHMIaHHOW CTOPOHBI M PACKPBIBAET X JEHCTBUTEIBHBINA CMBICI. 3a/1aul KHUTH
— pa3BepHYTH Mepejl unuTaresieM MHUPOKYI0 KapTUHY MUPOBOTO MPOCTPAHCTBA U
MPOUCXOAIIMX B HEM YIUBUTEIILHBIX SIBJICHUI U BO3OYIUTh MHTEPEC K OTHOU

U3 CaMbIX yBJIEKaTeJIbHBIX HAyK — K HayKe O 3Be3IHOM Hebe. [l71s1 Bcex, KTo
MHTEpeCyeTCsl aCTPOHOMUEN, B TOM UHUCIIE YUUTENEH, IEKTOPOB, PYKOBOAUTEIEH
KPYKKOB, JTIOOO3HATEIbHBIX IIIKOJIbHUKOB.

© Ilepensman 1. .
© UzparensctBo ACT
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AxoB Ucuaoposuu Ilepeabman
SAHUMATEJ/IbBHAA ACTPOHOMMUMA

IHPEANCJ/IOBUE PEJIAKTOPA

[Tocne Beixoma B 1966 rogy ouepenHoro usnanus kauru S.U. Ilepenbmana «3aHuMarenbHast
aCTPOHOMUSI» MPOIIIO OoJiee COPOKa JieT. 3a 3TO BpeMsi MHOTOe M3MEHUJIOCh. 3HAHUS JTIOJeH O KOc-
MUYECKOM MPOCTPAHCTBE PACIIMPWIUCh B TOM k€ CTEIIEHH, B KAKOW CTaJIA JOCTYITHBIMU ISl HAYKH
0OBEKTHI OJIMKHETO M AajIbHero KocMoca. HoBble BO3MOXXHOCTH HaOMI0IaTeIbHOM aCTPOHOMUH, Pa3-
BUTHE acTPO(U3UKHU U KOCMOJIOTHHU, YCIIEXH MWJIOTUPYEMON KOCMOHABTUKHU, UH(MOpMaIus ¢ OopTa
Bce 0oJiee COBEPIIIEHHBIX aBTOMATHUECKUX MEKIUIAHETHBIX CTAHIIUMA, BbIBEJICHHE HA OKOJIO3EMHYIO
OpOUTY MOIITHBIX TEJIECKOTIOB, «IIPOIIYTbIBAHME» BCEIEHCKUX MTPOCTPAHCTB PAJOBOIHAMU — BCE 3TO
MOCTOSIHHO 00O0raIaeT acTpoHOMUYecKue 3HaHus. Pasymeercsi, HoBast acTpoHOMUYecKast MHGopMma-
st ObUIa BHECEHA U B roToBsiieecst uznanvie kauru S1.U1. Tepensmana.

B wacTHOCTH, KHMTa ObLITA JIOTIOIHEHA HOBBIMH Pe3yJIbTaTaMU UCCIIeI0BaHMIA JIyHBI M1 yTOUHEH-
HbIMU JJaHHBIMM O IUTaHeTe Mepkypuid. [IprBeneHsl B COOTBETCTBUE C COBPEMEHHBIMU 3HAHUSIMU
Aathl ONMXKANIIMX COTHEUHBIX U JIYHHBIX 3aTMEHUH, a TaKke MPOTUBOCTOSIHUEI Mapca.

Becpma BnieyaT/IsiiomIy MogyyeHHbIe ¢ IOMOLIBIO TEJIECKONOB M aBTOMAaTHYECKHUX MEXKILIAHET-
HBIX CTAHIIMI HOBBIE CBE/IEHU O ITaHeTax-rurantax lOnurepe, Catypae, Ypane u Henryne — B yact-
HOCTH, O KOJIMYECTBE X CITyTHUKOB Y O HAJIMYMU IUIAHETHBIX KOJel He ToIbKO Yy CaTypHa. DTu cBe-
neHust ObUTA TaKe BHECEHBbI B TEKCT HOBOTO M3JAHUS — TaM, IJie 9TO MO3BOJSIET CTPYKTypa KHUTH.
Hogsle mannbie 0 maHeTax CoHEYHOM cUCTeMbl BHECEHBI B TaOMIly «[lnaHeTHast cuctema B Uuc-
JIax».

B HOBOM M31aHMM YUTEHBI TaK)Ke U3MEHEHUs reorpapuuecKux U MOJIUTUKOAIMUHUACTPATUB-
HBIX HA3BAHUH, MTOSIBUBLLIMECS B pe3yJIbTaTe NIEPEMEHBI BIIACTU U SKOHOMUYECKOW CCTEMBI B CTPAHeE.
[lepemeHsl ckazasuch Takke Ha cepe HAyKu U 0Opa30BaHusl: HAIPUMEP, ACTPOHOMMUSI TIOCTENIEHHO
BBIBOJIUTCSI U3 UMCJIa MIPEMETOB, N3yYaeMbIX B cpeHel 0011eo0pa3oBaTe/bHOM 1IKOJIe, U3bIMAETCsI
13 00sI3aTeIIBHBIX IKOJIBHBIX MporpamMm. W 1ot dakt, yro rpymma uzgareabctB ACT mpoporkaet
BBIITYCKATh MOMYJISIPHBIE KHUTY MO ACTPOHOMHUH, B TOM YKCJIE HOBOE U3/IaHUE KHUTY BEJIMKOTO MOITY-
nspuzaropa Hayku S.W. [lepenbmana, BcensieT Halexk 1y, 4YTO MOJIOZIbIE JIIOJU HOBBIX IMOKOJIEHU! BCe-
Tak® Oy/IyT YTO-TO 3HATh O PONHOM TUIaHeTe 3emuist, COJTHEeUHO! cucTeMe, Hamlel [anakrtuke u apy-
rux oobekTax BceneHHOM.

H.A. Jlopoorckun
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IIPEJMCJIOBUE PEJIAKTOPA K U3JIAHUIO 1966 r.

IonroranuBas k nedatu 10-e uznaHue «3aHUMaTenbHONM actpoHomumn» f.M. Ilepenbmana,
PENAKTOP M M3JATENIbCTBO NOJIATav, YTO 3TO MOCIEAHEE U3[aHue 3TOM KHUTW. bypHoe pasButne
HAayKH O HeOe M yCIeXy B OCBOGHUH KOCMUYECKOrO MPOCTPAHCTBA MPOOYANIM MHTEPEC K aCTPOHO-
MUH Y HOBBIX MHOTOUYMCJIEHHBIX YUTATEJIEN, KOTOPBIE BIIPABE PACCUMTHIBATH MIOTYUYNUTh HOBYIO KHUTY
3TOTO IJ1aHa, OTPAKAOLIYI0 COOBITHS, UJEU U MEUThl Halero BpeMeHu. OTHAKO MHOTOUYMCIIEHHBIE
HACTOMYMBBIE IPOCHOBI O Mepen3JaHNN «3aHMMATeIbHON aCTPOHOMUM» TTOKa3au, 4To KHura f.11.
Ilepenbmana — BBIAIOLIErOCS MacTepa MOMYJIAPU3alUK HAyKU B JIETKOW, JOCTYIIHOM, 3aHUMATEIIb-
HOU, HO B TO € BPEMs JOCTaTOYHO CTPOrou (popme — craja B U3BECTHOM CMBICIIE KJIACCUYECKOM.
A KJTaCCHKOB, KaK M3BECTHO, MEPEU3Jal0T HECUETHOE YHCIIO pa3, MpHoOIas K HUIM HOBbIE U HOBbIE
MIOKOJIEHUS] YNUTATEJIEN.

[MogroraBnBasi HOBOE M3JaHNE, MBI M HE CTPEMIITICH TIPHOIM3UTD €TI0 COIepKaHue K HallleMy
«KOCMHYECKOMY BeKy». MBI HaJleeMcCsl, 4TO MOSIBATCS HOBBIE, ITOCBSAIIEHHbIE HOBOMY 3TaIly pa3BH-
THSI HAYKY KHHUTH, KOTOPBIX OXUIAeT OJlaroAapHbIid YuTaTe b. Mbl BHECIH JIMIIIb CamMble HEOOXOIU-
Mbl€ U3MEHEHHs B TEKCT. B OCHOBHOM 3TO yTOUHEHHbIE JaHHbIE O HEOECHBIX Telax, yKa3aHUs Ha
HOBBIE OTKPBITHA U JIOCTHKEHHU S, CCBUIKY Ha KHUTY, U3[JaHHBIE B [TOCIIEAHUE ropl. B KauecTBe KHUTH,
KOTOpasi CMOXET 3HAYMTEJIbHO PACHIMPUTh KPYro30p YuTaTesiell, MHTEPeCyONIMXCsl HayKol o Heoe,
MOXHO pekoMeHI0BaTh «Ouepku o BcelneHHoW» b.A. BopoHioBa-BenbsiMiuHOBaA, KOTOpBIE, MOXa-
JIyH, TaKXKe CTAIN KJIACCUYECKUMU U BBIAEPKAIM YKE IIATh U31aHUi. MHOTo HOBOTO M MHTEPECHOTO
YMTaTENb HAWAET B Hay4HO-NonyJsspHOM kypHasle Akagemun Hayk CCCP «3emuia u BceneHHas»,
MOCBSILEHHOM ITpOo0ieMaM aCTPOHOMMH, FeO(pU3UKH U UCCIIEJOBAHNSI KOCMMUYECKOTO ITPOCTPAHCTBA.
ITOT KypHaJI HayaJl BBIXOAUTH B 1965 r. B n3narenscrBe «Hayka».

I1. Kyaukosckuii
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IHPEIANCJIOBUE ABTOPA

AcTpoHOMUSI — CYACT/IMBasl HayKa: OHA, MO BBIPAKEHUIO (DPAHIy3CKOrO y4eHOro Aparo, He
HYXJaeTcsl B yKpaleHusx. JJocTuxkeHus ee HaCTOJIBKO 3aXBaThIBAIOIIM, YTO HE IPUXOIUTCS NpUJla-
raTb 0COOBIX 3a00T AJ1s1 IPUBJIEYEHU S K HUM BHUMaHUs. OJHaKO HayKa 0 HeOe COCTOUT He TOJIBKO U3
YIMBUTEIBHBIX OTKPOBEHHI U cMeJTbIX Teopuil. Ee OCHOBY cocTaBisioT (pakThl OObIICHHBIE, TIOBTO-
psolMecs u30 AHA B AeHb. Jlioau, He prHaUIeKaIlie K Yucity Jiioouteneid HeOa, B OOJbIINHCTBE
CJIy4aeB JOBOJIBHO CMYTHO 3HAKOMBI C 3TOW MPO3aMYECKOl CTOPOHON aCTPOHOMMHU U MPOSIBIAIOT K
Hell MaJIo MHTepeca, TaK Kak TPYAHO COCPEIOTOYMTh BHUMAHKE HA TOM, YTO BCEr/a Mepe I1a3amMHu.

BynHuyHas yacth Hayku 0 HeOe, ee MepBble, a He MOC/IeIHIE CTPAHULBI M COCTaBJISIOT IJ1aB-
HBIM 00pa30M (HO He MCKJTIOUUTENILHO) COfIepKaHue « 3aHUMaTEIbHOM aCTPOHOMUW» . OHA CTPEMUTCS
IIPEk/IE BCETO MOMOYb YUTATENIO B YSICHEHMHA OCHOBHBIX aCTPOHOMMYECKUX (PAKTOB. JTO HE 3Ha-
YWT, YTO KHUTA MPEJCTaB/IsAeT HEUTO Bpoe HayaabHOro yyeOHuka. Crnocod oOpadoTKu MaTepuasa
CYILIECTBEHHO OTJIMYAET ee OT y4eOHOI KHUTHU. [Tomy3HakoMble 0OblIeHHBIE (haKThl 0OJIEUEHBI 31eCh B
HEOOBIUHYI0, HEPE/IKO MapaIoKCaTbHYI0 (hOpMY, TOKa3aHbl C HOBOM, HEOKUIAHHOW CTOPOHBI, YTOOBI
00OCTpUTh BHUMaHNE K HUM U OCBEKHUTh MHTepec. V31okeHne mo BO3MOKHOCTH OCBOOOKICHO OT
CIIELMAJIbHBIX TEPMUHOB U OT TOTO TEXHUYECKOT'O ammnapara, KOTOPbIi YacTO CTAHOBUTCS MPErpajion
ME>X/1y aCTPOHOMUYECKOW KHUTON U YUTATETIEM.

INonynsipHBIM KHUTaM HEPEAKO AENAI0T YIPEK B TOM, YTO 10 HUIM HUYEMY CEPbE3HO HAYyUUThCS
HeJib3s1. YIIPEK 10 M3BECTHOM CTENIeHU CIpaBeUIuB U MOIepKUBaeTCs (€CIM UMETh B BUY COUMHE-
HUSI B 00JIaCTH TOYHOTO €CTECTBO3HAHMS) 00bIYaeM M30erarh B MOIMYISIPHBIX KHUTaX BCSIKUX YKCIIO-
BBIX pacueToB. Mexy TeM uuTaTesib TOJIbKO TOI/la JIEUCTBUTENBHO OBJIA/IEBAET MAaTePUaIOM KHUTH,
KOTZIa Hayd4aeTcsi, XOTs1 Obl B 3JIEMEHTapHOM OObeMe, ONepHpoBaTh ¢ HUM YHCIeHHO. [Toatomy B
«3aHMMaTeTbHON aCTPOHOMHM», KaK M B PYTMX CBOMX KHHUIaX TOM Xe CEpUH, COCTaBUTENb He n30e-
raet MpoCTEeHIMX PacyeTOB M 3a00TUTCS JIMIIb O TOM, YTOOBI OHM MPEAJIaraiich B pacuIeHEHHON
(bopme 1 OBUTH BIOJTHE MTOCHJIBHBI TSI 3HAKOMBIX CO IIKOJIBHOW MaTeMaTukoi. [TonoOHbIe yripaxHe-
HHSI HE TOJIBKO MPOYHEee 3aKPEIUISIOT yCBauBaeMble CBECHH S, HO M MOATOTOBIISIOT K YTEHHIO Oosiee
CEepbE3HBIX COUMHEHU.

B npennaraemplii cOOpHMK BOIIUIH I7IaBbl, OTHOCAIIMECS K 3emIte, JIyHe, miaHeTam, 3Be3/1aM 1
TATOTEHUIO, TPUYEM COCTABUTEIh N30MPAJT IPEUMYILECTBEHHO TaKOH MaTepuasl, KOTOPBIi OOBIYHO B
MOMYJISIPHBIX COYMHEHHSIX HE paccMaTpuBaeTcs. TeMbl, He Ipe/ICTaB/IeHHbIE B 9TOM COOPHUKE, aBTOP
HajeeTcss 00paboTaTh CO BPEMEHEM BO BTOPOW KHUIe «3aHUMATEIbHOI acTpoHOMHU». Bripouem,
COUMHEHHE TMOI0OHOTO THIIA BOBCE M HE CTABUT cede 3a/jauell paBHOMEPHO McUepriaTh Bce Oorareii-
11ee coAepkaHue COBPEMEHHON aCTPOHOMUMU.

All
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I'1aBa nepBast
3EMJIA, EE ®OPMA U IBUKEHUA

Kparuaiimmii myTs Ha 3eMJle U Ha KapTe

HameTuB MesioM /iBe TOUKM Ha KJIACCHOM I0CKE, yUMTEIbHULIA MpelaraeT OHOMY IIKOJbHUKY
3a/1a4y: HAYepPTUTh KpaTYafllliii Iy Th MEKy OOEMMH TOUYKAMH.

VyeHuk, NogyMaB, cTapaTesbHO BBIBOAUT ME:X1y HUMU U3BHIIUCTYIO JIMHUIO.

— Bor tak kparyaiiinmii myts! — yauBisiercs: yuutenabHuna. — Kro teds tak Hayuun?

— Moii nana. OH mwogep Takcu.

YepTex HAMBHOTO IIKOJIBHUKA, KOHEYHO, aHEKIOTHYEH, HO pa3Be He YJIBIOHYJIUCH Obl BbI, €CITH
OBl BAM CKa3aJIM, 4TO ITyHKTHPHAs Iyra Ha puc. 1 — camblil KOPOTKUH IyTh OT Mbica [JoOpoit Hanmesx bl
10 10)KHOM OKOHEYHOCTH ABCTpasuu!

Eme nopasutenpHee cieyioliee yTBepKAeHUe: N300paXeHHbI Ha pUC. 2 KPYXKHBII MyThb U3
SInonuu k [TaHamckoMy KaHally KOpode IpsAMOM JIMHUM, IIPOBE/IEHHOW Mesk/ly HUMU Ha TOH ke KapTe!

T ek

Puc. 1. Ha mopckoii kapme kpamuativuuti nyme om muica o6poii Hadedxcovt 00 1024cHOll 0KO-
HeuHocmu Aécmpanuu 00603Hauaemcs He NPSAMOU AUHUell («10KcoOpomuel»), a Kpueoui («opmoopo-
Mueri»)

Bce 310 noxozxe Ha IIyTKY, a MEX/Ly TeM Iepell BaMU — OECCIIOPHbIE CTUHBI, XOPOIIIO N3BECT-
Hble KapTorpagdam.
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DKOMrakia
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Puc. 2. Kadxcemcs He8eposimHbIM, UMO KPUBOAUHEIHLIE NYmb, COCOUHAIOWUI HA MOPCKOU
kapme Hokozamy c I[lanamckum Kananom, Kopoue npsamoi AUHUU, NPOBEOEHHOL MeNHCOY MeMU dice
mouKamu

JI71s1 pa3bsiCHEHU 1 BOTIPOCa MPHUIETCS CKa3aTh HECKOJIBKO CJIOB O KapTax BOOOIIE 1 O MOPCKHUX B
yacTHOCTH. M300paskeHre Ha Gymare 4acTeil 3eMHOM IMMOBEPXHOCTH — JIEJI0 HEMPOCTOE 1aXe B MPUH-
[IUI1e, OTOMY YTO 3eMJIsl — IIap, a U3BECTHO, YTO HUKAKYIO YacTh IIAPOBOM MOBEPXHOCTU HENb3S
Pa3BEepHYTh Ha IJIOCKOCTH O€3 CKJIa0K M pa3pbIBOB. [loHEBOIE MPUXOAUTCS MUPUTHCS C HEN30EK-
HBIMH MCKQ)XEHUSIMU Ha KapTax. [IpuaymMmaHo MHOTO CriocoOOB uepueHHsi KapT, HO BCe KapThl HE CBO-
OOIHBI OT HETOCTATKOB: HAa OJHUX UMEIOTCSI MCKaKEHHsI OIHOTO pOjia, Ha IPYTUX MHOTO POJa, HO KapT
BOBce 03 MCKaXKeHUH HeT.

MopsiK¥ TIOJIB3YIOTCS KapTaMu, HAYePUEHHBIMH IO CIOCO0Y CTAPHMHHOTO TOJUIAHICKOTO KapTo-
rpacda u matemaruka X VI B. Mepkaropa. Crioco0 3TOT Ha3bIBaeTCs «MEPKATOPCKOW MPOEKITHEn>.
V3HaTh MOPCKYIO KapTy JIETKO 1O €€ MPSIMOYTOJIbHOM CEeTKE: MEpPUAMAHbl M300pakeHbl Ha HEH B BUIE
psizia mapasviebHbIX MPSMbBIX JIMHUNA; KPYTH HIMPOTHI — TOXKE MPSMBIMU JTUHUSAMHU, TIEPIEHIUKYIISP-
HBIMU K TIEPBBIM (CM. pHC. 5).

BooGpasute Ternepp, 4to TpeOyeTcsi HAWTU KpaTyallluil MyTh OT OJHOTO OKEAHCKOro Mopra
10 IPYroro, JieXkallero Ha Tou e napajuteny. Ha okeaHe Bce IyTH JOCTYITHBI, U OCYIIECTBUTH TaM
MyTEIIECTBUE TI0 KpaTJyaiiiieMy MyTH Bceraa BO3MOXHO, €ClIM 3HaTh, KaK OH mposeraet. B Hamem
Cllyyae eCTeCTBEHHO AyMarh, YTO KpaTyalllvid MyTh UJET BAOJb TOW Napaljiesiv, Ha KOTOPOMl JiexKar
o0a mopTa: Belb Ha KapTe — 9TO MpsMasi JIMHUS, a YTO MOXKET ObITh Kopoye npsimoro myti! Ho Mbl
ombdaeMcs: MyTh IO MapasUieSd BOBCE HE KpaTyalImii.

B camom fienie: Ha MOBEPXHOCTH Iapa Kparyaiiiee pacCTOsIHAE MEXy JBYMSI TOUKAMH €CTh
COeIMHSIoNIAs UX ayra 6osbioro kpyra.! Ho kpyr napanienu — ma.awtii Kpyr. Jlyra O0JbIIoro kpyra
MeHee MCKPHBJIEHa, YeM JIyra JIo00ro Majoro Kpyra, IpoBeEHHOTO Yepe3 Te Xke /1B TOUKH: 00JIb-
[IeMy paJiiycy OTBeYaeT MeHbllasi KpuBH3HA. HarssHute Ha modyce HUTh MEXIy HAIIMMU JABYMSI
TO4uKamMu (cp. puc. 3); Bbl yOeIuTeCh, YTO OHA BOBCE HE JISKET BAOJb mapaiend. HartsaHyTtas HUTH
— OecCIIOpHBIN yKa3aTeslb KpaTyauIlero MmyTH, a eCJId OHa Ha I7100yce He COBIMAAAET C Mapaliesbo,

! boavuum KpYy2om Ha TOBEPXHOCTU 11apa HA3bIBA€TCA BCAKHUN KpyT, HEHTP KOTOPOro COBIAAAET C IEHTPOM ITOro Hiapa. Bce
OCTaJIbHBIE KPYI'M Ha Iap€ Ha3bIBAIOTCA Ma. ibl.mu.

9
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TO ¥l HA MOPCKOM KapTe KpaTyalllvid myTh He 0003HaYaeTCsl MPSIMON JIMHUEH: BCTIOMHHM, YTO KPYTU
napajuiesiell n300pakaloTcs Ha TaKOUM KapTe MPsIMbIMU JIMHUSIMH, BCSKas Xke JIMHKS, He COBIAIalo-
1ias ¢ NpsiIMoM, €CTh Kpueas.

Puc. 3. IIpocmoti cnocob6 omuickaHusi OelicmeumenvHo Kpamuatiuezo nymu Mexcoy 08ymsi
NYHKMAMU: HAOO HA 2100Yce HAMSIHYMb HUMKY MeHCOY SMUMU NYHKMAMU

INocne cka3aHHOrO CTAHOBUTCS OHATHBIM, IOYEMY KpaTyaiIlvil MyTh HA MOPCKOM KapTe n300-
pakaeTcs He IPSIMOM, a KPUBOU JIMHUEH.

PacckaspiBator, yto npu BbliOOpe HampasiieHust 11 HukonaeBckoil (HbiHEe OKTAOpPbCKOW)
XKeJIe3HOH JOpOTY BeJIMCh HECKOHYAeMBbIe CIIOPhI O TOM, 110 KaKOMY IyTH ee MposioxkuTh. Konery cro-
paM THOJIOKWIIO BMelatesbcTBO 1apsi Hukomas I, KoTopslil pemmi 3a1auy OyKBaJIbHO «IIPSIMOJIH-
HeliHO»: coenHu [letepOypr ¢ MockBoii o sinnelike. Eciu Obl 3T ObLIO CA€IaHO Ha MEPKATOPCKOM
KapTe, NOJIy4nsiach Obl KOH(Y3Hast HEOKMIAHHOCTh: BMECTO IIPSIMOM JI0pora BhllIa Obl KPUBOIA.

KT0 He u3beraer pacyeToB, TOT HECJIOKHBIM BHIUMCIIEHMEM MOXKET YOeIUThCS, UTO MyTh, KaXKy-
IIMICS HAM Ha KapTe KPUBbIM, B AEACTBUTEIBHOCTH KOPOUE TOTO, KOTOPBII MbI TOTOBBI CUUTATh M-
MbIM. ITycTh 00e Haim raBanu Jsiexxar Ha 60-i mapasienu u pasjenieHsl pacctossHueM B 60°. (Cyiue-
CTBYIOT JI B IGCTBUTENILHOCTY TaKUeE JIBE FABAaHU — JJIs1 pacueTa, KOHEYHO, Oe3pa3IMyHo.)

10
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Puc. 4. K sbruucnenuro paccmosinuii medxicoy moukamu A u B na wape no dyee napanneau u no
Oyee 6onvbUL020 KpYea

Ha puc. 4 touka O — neHrp 3emMHoOro miapa, AB — gyra Kpyra HIMpOTBI, HA KOTOPOM JieKaT
raBanu A u B; ¢ veii 60°. LlenTp kpyra mmpotsl — B Touke C Boobpasum, 4to u3 neHTpa O 3eMHOTO
11apa MpoBe/ieHa Yepe3 Te ke raBaHu Jyra Oojbloro kpyra: ee paguyc OB = OA = R; oHa nipoiiaer
OJM3KO K HauepyeHHOH gyre AB, HO He COBIAJET C HEl.

Berurcnum anmHy Kakzaou ayru. Tak kak Touku A 1 B nexar Ha mumpote 60°, To paauycsl OA
n OB cocrasnsor ¢ OC (ocpo 3eMHOro mapa) yroi B 30°. B npsamoyroinsHoM TpeyrosnbHuke ACO
kareT AC (=r), nexamuil npotus yia B 30°, paBeH NMOJOBUHE rUNOTEHY3bl AQ;

3HauuT, r=R/2 JliuHa nyru AB cOCTaBIISIeT OfiHY IIECTYIO JJIMHBI Kpyra IIMPOTHI, a TaK Kak
KPYT 3TOT MMEET BABOE MEHBIIIYIO JJIMHY, YeM OOJBIION KPYT (COOTBETCTBEHHO BIABOE MEHBIIIEMY
paauycy), TO JUIMHA AyTH MaJIoro Kpyra

AB—l o M—SHEB KM

6 2

UYrtoObl onpeieNuTh Terneph UIMHY TyTH OOJBIIOro Kpyra, pOBEAEHHOTO MeXIy TEMHU Ke TOU-
KaMu (T. €. KpaTyaiiiuero myTy Mea1y HUMH), Hal0 Y3HaTh BenuuHy yria AOB. Xopaa AS, crru-
Batormasi 1yry B 60° (Manoro Kpyra), €CTb CTOPOHA MPABUJIBHOTO IIECTUYTOJIbHUKA, BIIMCAHHOTO IO B
TOT K€ MaJIblii Kpyr; HotoMy AB = r=R/2

[TpoBens npsmyio OD, coeauHsOIIYyI0 TIeHTp O 3eMHOTO Imapa ¢ cepeauHon D xopnsl AB,
MOJTy4aeM MpsIMOYTOJIbHBINA TpeyronbHUK ODA, rae yron D — npsMoil:

DA=%ABu OA = R.

3Hauur,

11
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sinAOD=AD: AO=R/4:R=0,25
Ortcroga HaxoauM (TI0 TabIUIaM):
#A0D=14°28",5
U, CJIeIOBATENIbHO,
#AOB = 28°57’.

Tenepb yxke HETPYAHO HAWTH MCKOMYIO [UIMHY KpaTyailiero myTd B KuiomeTpax. Pacuer
MOXHO YIPOCTHTb, €CJIM BCIIOMHHUTD, YTO UIMHA MUHYTHI OOJIBILIOrO Kpyra 3¢MHOI'O 111apa eCTh MOp-
cKas MU, T. €. okoso 1,85 km. CrienosarenbHo, 28°57" = 1737' =~ 3213 kM.

MBblI y3HaeM, YTO MyTh MO KPYTy HMIKMPOThI, N300pakeHHBIN HA MOPCKOW KapTe MPsIMO JIMHUEH,
cocrapiser 3333 KM, a myTh MO OOJBIIOMY KPYTy — IO KPUBOH Ha Kapte — 3213 km, T. e. Ha 120 km
KOpoYe.

Boopy:xuBIIMCh HUTKOW U UMesl TIOJ], pyKaMH IJI00YC, Bbl JIETKO MOXETE MPOBEPUTH MPABUIIb-
HOCTb HAlIIUX YepTekeil U yOeIUThCs, 4TO AyTH OOJIBIIMX KPYTOB IEUCTBUTEIBHO MPOJIETaloT TaK, KaK
MIOKa3aHo Ha uyepTexax. M3o0paxeHHbli Ha puc. 1 OyaTo Obl «IIPSIMOii» MOPCKOM MyTh U3 A(pPUKH
B ABcTpauio coctapisier 6020 Muib, a «kpuBoi» — 5450 Musb, T. €. Kopoue Ha 570 MuIb, Win
Ha 1050 km. «[Ipsmoii» Ha MOpCKO# KapTe BO3AylIHbIi 1myTh U3 Jlonaona B Illanxail nepepe3aer
Kacnmiickoe Mope, Mexay TeM Kak JeMCTBUTEIBHO KpaTJallliuil MyTh IpoJieraeT Kk cesepy ot [letep-
Oypra. IIoHATHO, KaKyl0 poJib UTPAIOT STH BOMPOCH B SKOHOMHUU BPEMEHHU U TOPIOYETO.

Ecnu B 310Xy mapycHOro CyI0XO[CTBa He BCera JOPOKIIM BpEMEHEM, — TOTAa «BpeMsi» elle
HE CUUTAJIOCh «JIeHbraMW», — TO C TOSIBJIEHUEM MAPOBBIX CY/IOB MPUXOAUTCS IUIATUTH 32 KakKIYIO
U3JIMIIHE W3PACXOJ0BAHHYI0 TOHHY yIJisi. BoT moyemy B Halllu JHU BEyT CyAa MO JEUCTBUTENIBHO
KpaTyaiIiemy IyTH, I0JIb3ysCh HEpeJKO KapTaMu, BHIIOJTHEHHBIMU HE B MEPKATOPCKOM, a B TAK Ha3bl-
BAEMOM «IIEHTPAJIbHOW» MPOEKLIMH: Ha ITUX KapTax AT OOJIbIIMX KPYrOB M300paKaloTCs IPSMBIMU
JIMHUSIMM.

[Nouemy ke mpekHUEe MOpErIaBaTesu MONIb30BAIKMCh CTOIb OOMaHYMBBIMU KapTaMH M U30U-
panu HeBbIroAHble MyTH? OmMOOYHO AyMaTh, YTO B CTAPUHY HE 3HAIM O cefuac yKa3aHHOH Oco-
OEHHOCTH MOPCKUX KapT. [leso oObsCHseTCsl, KOHEUHO, HE 9TUM, a TeM, YTO KapThl, HAUepYEeHHbIE
o croco0y Mepkaropa, 001aJjaloT Hapsily ¢ HeyoJoOCTBaMK BEChbMa IIEHHBIMU JIJIsI MOPSIKOB BBITO-
namu. Takast KapTa, BO-TIEpPBbIX, U300pakaeT OTJeJbHbIe HEOONbIINE YaCTH 36MHON MMOBEPXHOCTH
0e3 MCKaXeHusl, COXpaHsisl Ykl KOHTYpa. DTOMY He MPOTUBOPEUMT TO, YTO C YAAJEHUEM OT IKBa-
TOpa BCE KOHTYPHI 3aMETHO PACTATUBAIOTCS. B BBICOKMX IIMPOTAaX PACTSKEHUE TaK 3HAYUTENBHO,
YTO MOPCKasi KapTa BHYIIAET YeJIOBEKY, HE3HAKOMOMY C €€ OCOOEHHOCTSIMH, COBEPIIEHHO JIOKHOE
Npe/ICTaB/ieHre 00 UCTUHHOW BeJIMUMHE MAaTePUKOB: | peHIaHAMs KQXKeTCs TAKOH ke BeIMYMHBI, KaK
Adpuxka, Ansicka Oomblie ABcTpanuu, XoTs ['peryianaus B 15 pa3 menbine Appuku, a AJisicka BMe-
cre ¢ I'pennangueit BaBoe MeHblne ABctpanuu. Ho Mopsika, XOpoIo 3HaKOMOT'O ¢ STUMHU OCOOEHHO-
CTSIMH KapTbl, OHU HE MOT'YT BBECTH B 3a0/y:xieHre. OH MUPUTCS C HUIMU, TeM OoJiee, UTo B Ipeaenax
HeOOJBIIINX YYaCTKOB MOPCKasi KapTa JJaeT TOYHOe Mojio0Ke HaTypsl (puc. 5).

3aTo MOpcKast KapTa BecbMa 00JIeryaeTr pelieHue 3a/1a4 ITYPMAaHCKON MPaKTUKU. DTO — €/IUH-
CTBEHHBIN POJI KapT, Ha KOTOPBIX IyTh KOPAOJIsi, MIYIIEro MOCTOSHHBIM KYPCOM, H300pakaeTcst mpsi-
Mo# iuHUel. VIATH «[IOCTOSIHHBIM KypCOM» — 3HAUUT JEepKaThCsl HEM3MEHHO OJHOTO HaIlpaBJIeHHUs,
OJIHOTO OMpeJesIeHHOro «pyMOa», MHa4e ToBOps1, UATH TaK, YTOOBI IEPECeKaTh BCE MEPUIMAHBI MO]1
paBHBIM yJIoM. HO 3TOT myTh («JIOKCOAPOMUSI») MOKET U300pa3UThCs IPSIMOM JIMHUEH TOJIBKO Ha
TAaKOM KapTe, Ha KOTOPOH BCe MEPUAMAHBI — MTPSIMBIE JIMHUY, MapaJUIe/IbHbIe IPYT Opyry.? A Tak Kak
Ha 36MHOM I11ape KPYyr'y IUPOTH IEPECEKAIOTCS C MEPUIMAHAMU TOJ1 PSIMBIMHU YIJIAMH, TO HA TAKOH
KapTe U KPYrd IIMPOTHI JOJKHBI OBITh MPSIMBIMU JTUHUSAMHU, TIEPIEHINKYISPHBIMU K JIMHUSM MEpPU-

2 B HeﬁCTBHTeﬂbHOCTH JIOKCOAPOMUA €CTh CIIUPpATIEBUAHASA JIUHUA, BI/IHTOO6pa,3HO HaMaTbIBaoliasacAa Ha 3eMHOI niap.
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muaHoB. Kopoue roBopsi, Mbl IPUXOIUM UMEHHO K TOM KOOPAWHATHOM CETKe, KOTOpasi COCTaBJIseT
XapaKTepHYyI0 0COOEHHOCTh MOPCKOW KapThl.

Puc. 5. Mopckas uau mepkamopckas kapma 3emHozo wapa. Ha nooobuvix kapmax cunbHo
npeysenuteHvl pazmepol KOHMYpPos, YoareHHbIX om Ikeamopa. Ymo, nanpumep, 6onrvute: I penaarnous
uau Ascmpanus? (Omeem 6 mexcme)

[puctpactue MOpPSKOB K KapTam MepkaTopa Ternepb MoHATHO. JKenast onpeneauTs Kype, KOTo-
POro HaJo IepKaThCs, Ul K Ha3HAYEHHOMY TMOPTY, IITYPMaH MPUKJIAAbIBAET JIMHEHKY K KOHEUHBIM
TOYKaM MyTU ¥ U3MEPSIET YOI, COCTABISIEMBI €10 C MepuanaHaMu. [lepikach B OTKPHITOM MOpPe BCe
BpeMs STOrO HaNpaBJIeHH s, IITypMaH 6e30IuO0YHO JOBEET CYIHO 10 11e/u. Bl BUanTE, U4TO «JIOK-
COIPOMUSI» — XOTSI U HE CaMblid KOPOTKHUI U HE CaMBblil SKOHOMHBII, HO 3aTO B U3BECTHOM OTHOIIEHUU
BecbMa YJOOHBIH 7151 MOpsiKa IMyTh. YT0OBI 10WTH, HarpuMmep, oT Mbica J1o6poit Hagex bl 10 10:KHOM
OKOHEYHOCTH ABCTpaIiH (CM. pHc. 1), Halo HEM3MEHHO JePkKaThCsl OMHOro Kypea S 87°,507. Mexay
TEeM, YTOOBI JOBECTH CYIHO /IO TOTO K€ KOHEYHOTO IyHKTa KpaT4ailIuM MmyTeM (10 «OPTOAPOMUM» ),
NPUXOIUTCS, KAK BUTHO U3 PUCYHKA, HEITPEPHIBHO MEHATh KYpC Cy[HA: Hadath ¢ Kypca S 42°,50’, a
KOHUHUTH KypcoMm N 53°,50” (B 3TOM cilyyae KpaTJyaiiimii myTh Jaxe U HEOCYIIECTBUM — OH YIHpPa-
eTCsl B JIESIHYIO CTeHY AHTAPKTUKH).

Oba nyTH — 1Mo «JIOKCOAPOMUM» U 110 «OPTOAPOMHM» — COBIAAIOT TOJIBKO TOTAA, KOTJa MyTh
110 OOJIBITIOMY KPYTy M300pakaeTcs Ha MOPCKOW KapTe MpsSMOM JIMHKEH: TIPU TBUKEHUH T10 9KBATOPY
WM TI0 MepuanaHy. Bo Bcex mpoumx ciaydasix MyTH 3TU pa3iIddHBL.

I'paayc 10JaroTel v rpaayc MMpOTHI

3AJAYA
Yurarenu, 63 COMHEHUs1, IMEIOT JOCTATOYHOE MPEACTaBIEHNUE O TeorpapuuecKux J0NroTe 1
mmpore. Ho s yBepeH, He Bce AayT paBUJIbHBINA OTBET Ha CJIEAYIOIIMIA BOIPOC:

Bcerna siu rpagycel KAPOTH UIMHHEE I'PayCcOB JOJITOTHI?
PEINEHUNE

13
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BonpimHCTBO yBEpeHo, UTo Kax bl MapaljieJbHbId KPYyr MeHblIe Kpyra Mepuauasa. U tak
KaK IpaJycChl JIOJITOTHI OTCUMTBIBAIOTCA I10 MTApaJUIEIbHBIM KPYIraM, IPagyChl )K€ — HIMPOTHI — 10 MEPU-
AMaHaM, TO 3aKJII0YAI0T, YTO MEPBbIe HUT/IE HE MOTYT MPEBBIIIATH I10 JTMHE BTOPBIX. [1pu 3TOM 320HI-
BaIOT, YTO 3eMJisl — He IPAaBWJIbHBIN 11ap, a JUTUIICOU], cIerka pa3ayThiil Ha skBatope. Ha 3eMHOM
9JUTMTICOUIE HE TOJILKO KBATOP JUIMHHEE Kpyra MepHrIraHa, HO ¥ OJIMKaiIIie K SKBaTopy Mapaiielib-
Hble KpYIY TakXke JJIMHHEee KpyroB MepuauaHa. Pacuyer nokaspiBaer, YTo MpUMEPHO O 5° IIMPOTHI
Ipagychl MapaJUIEIbHBIX KPYIOB (T. €. IOJATOTHI) JJIMHHEE IPAayCOB MEpUIMaHa (T. €. IIUPOTHI).

Kyna noJsieres Amynjacen?

3AJJAYA

B kakyio cTopoHy ropu3oHTa HarpaBuicsi AMyH/ICEH, BO3BpalasCh C CEBEPHOIO MOJI0Ca, U B
KaKyI0 — BO3BpAILAsICh C I0)KHOr0?

Jlaiite OTBET, He 3arisAbBas B JHEBHUKYU BEJIMKOTrO MyTEIIECTBEHHUKA.

PEIIEHME

CeBepHblll MOJTIOC — caMmasi CeBepHasl TOUKA 3eMHOTO Iapa.

Kyna Ob1 MBI OTTY/1a HU HaIIPaBJISIMCh, — MBI BCEI/Ia OTIIPABUIIUCH Obl Ha IOT.

BosBpaasce ¢ ceBepHOro nosoca, AMYH/ICEH MOT HAlIPaBUTHCS TOJIbKO Ha 10T; UTHOTO HAIlpaB-
JIeHUSI OTTy/a He ObUTO. BOT BBITIMCKA M3 JHEBHHKA €ro MoJIeTa K CEBEPHOMY TOJTIOCY Ha JUpHsKadse
<<HOpBeFI/I}I »:

«"Hopserus" onmcana Kpyr OKOJIO CEBEPHOTO IMOTI0CA. 3aTeM MBI ITPOIOJIKAIU MyTh. .. Kypc
ObLT B3SIT Ha 10T B MEPBBIA pa3 ¢ TOrO BPEMEHH, KaK JUPHKaOab octaBuil Pum». TouHO Tak *ke ¢
I0’KHOTO MOM0ca AMYH/ICEH MOT MJITH TOJIBKO K cegepy.

V¥V Kosbpmsbl [IpyTKOBa €CThb LIyTOUHBIN paccka3 O TypKe, MONABIIEM B «CaMyI0 BOCTOUHYIO»
crpany. «/ Briepeny BOCTOK, ¥ ¢ O0KOB BOCTOK. A 3anana? Bel gymaere, MOKeT ObITh, YTO OH BCE-TaKU
BUJICH, KaK TOYKa Kakas-HUOYIb, eBa nBrokymmasics aamm?.. Henpasna! U c3agu Boctok. Kopoue:
B€3JI€ U BCIOAY HECKOHYAEMBIN BOCTOK».

Takoil cTpaHbl, OKPYKEHHOM CO BCEX CTOPOH BOCTOKOM, Ha 3€MHOM IlIape CYyILECTBOBATh HE
MoxkeT. Ho MmecTo, okpy:keHHOe BCIO[ly I0rOM, Ha 3eMJie UMEETCs, KaK U IyHKT, OXBAYEHHBIN CO BCEX
CTOPOH «HECKOHYaeMbIM» ceBepoM. Ha ceBepHOM Mommoce MOXKHO ObUIO OBl COOPYAUTH JOM, BCE
YeThIpe CTeHbl KOTOPOro oOpariieHsl Ha or. M 310 B caMoM Jesie Mo Obl CHIeJIaTh HAIM CJIaBHBIE
COBETCKHE TIOJIIPHUKH, TIOOBIBABIIIFE HA CEBEPHOM TIOJTIOCE.

Ilarb POA0OB CUE€TA BPEMECHHU

MBI Tak PUBBIKJIH TTOJTb30BATHCS KAPMAHHBIMK M CTEHHBIMH YacaMH, YTO He OTAaeM cebe aaxe
oTYyeTa B 3HAYCHUU MX TIOKa3aHui. Cpelu unTartesieid, — 1 yOexJIeH, — JIUIIb HEMHOTHE CMOTYT 00b-
SICHUTb, YTO, COOCTBEHHO, XOTSIT OHU CKa3aTh, KOTJ]a TOBOPSIT:

— Tenepb cemb 4acoB Beyepa.

Heyxenu Tonbko TO, 4TO Majiasi CTpesKa 4acoB MOKa3biBaeT 1udpy cemb? UTo ke o3Hauvaer
ota nudpa? OHa MOKa3bIBAET, YTO MOCJIE MOMYIHS MpoTekyio 7/24 cytok. Ho nocie kakozo nonyaus
U npexe Bcero 7/24 kaxux cyTok?

Uro takoe cyTku? Te CyTKH, O KOTOPBIX TOBOPUT U3BECTHASI TOTOBOPKA «J€Hb U HOUb — CYTKU
MPOYb», MPEJCTABIISAIOT COOOM MPOMEXYTOK BPEMEHHU, B TeUeHHE KOTOPOro 3eMHOU Iap ycIieBaeT
OJIVH pa3 00epHYThCs BOKPYT CBOel ocu 1o oTtHoteHuo K ConHity. Ha mpakTuke ero u3mMepsiioT Tak:
HaOMIOAIOT /IBa TIOCJIE/IOBATEIbHBIX TTpoxokaeHrs CoHIIa (BepHee ero IeHTpa) yepe3 Ty JIMHUIO Ha
Hebe, KOTopast COeTUHSET TOUKY, HaXOISAIIYIOCS HaJl TOJIOBOM HaOmonares («3eHUT» ), C TOYKOH Iora
Ha ropu3oHTe. [IpoMeKyTOK 3TOT He Bcerjga onuHakoB: CojHIle MPUXOAUT HAa YKa3aHHYIO JIMHUIO TO

HEMHOI'O paHbLIC, TO ITO3XKE. PerJII/IpOBaTL 4acChl 10 9TOMY «MCTUHHOMY IIOJYIHIO» HEBO3MOXHO,
14
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caMbIi HCKYCHbIﬁ MacCTEp HE B COCTOSAHUMN BbIBEPUTD Y4dCHI TAK, ‘ITO6I)I OHM 11K CTPOro I10 CO)IHHyI
ISl TOTO OHO Yepecuyp HeakKypaTHO. « COJTHIIe MOKa3bIBaeT BpeMsi OOMaHUNBO», — ITUCAJTH TTAPHK-
CKHe YaCOBIIMKU Ha CBOeM repOe CTo JIeT Ha3a/l.

Yachl HaIM pery;mpyioTcs He 1o peaibHomy COJHILY, a [0 HeKoeMy BOOOpakaeMoMy COJHILY,
KOTOpOE HEe CBETHT, HE TPeeT, a MPUIYMaHO TOJIBKO JUIs MPaBUJIbHOTO cueta BpemeHH. [IpeacraBbre
cebe, 4TO B IPUPOJE CYIIECTBYET HEOECHOE CBETHIIO, KOTOPOE ABMKETCS] B TEUEHHE BCETrO roja paB-
HOMEpHO, 00X0/isi 3eMJTI0 POBHO BO CTOJIBKO K€ BPEMEHHU, BO CKOJBKO OOXOIUT BOKPYr 3emMiiu —
KOHEYHO, KaXyIIMMCs 00pa30M — Hallle TIOJUIMHHO cyiecTByomniee ConHiie. 9To co31aHHOE BOOOpa-
JKEHUEM CBETHJIO B ACTPOHOMHY UMEHYETCSI «CPEIHIM COJTHIIEM». MOMEHT MPOXOKAECHHSI €ro Yepes
JIMHUIO 3€HUT — 10T Ha3bIBAETCS «CPETHUM TIOYJHEM» ; IIPOMEKYTOK MEK/ILY ABYMsI CPETHIMU TIOJTY-
JTHSIMU €CTh «CPeIHUE COJHEUHBIE CYTKU», a BPeMsl, TaK UCUUCIIIEMOe, Ha3bIBACTCH «CPEJHUM COJI-
HEYHBIM BpeMeHeM». KapMaHHbIE ¥ CTEHHBIE Yachl UYT UMEHHO IO 3TOMY CPEIHEMY COJIHEYHOMY
BpEMEeHU, MEXIy TeM KaK COJIHEUHBIE Yachl, B KOTOPHIX CTPEJIKOU CITY)KUT TeHb CTePKEHbKA, TTOKA3bI-
BaIOT UICTUHHOE COJTHEYHOE BpeMsI [UIsl JAHHOTO MecTa. Y 4uTaTessl Mocyie CKa3aHHOTO COCTaBUIIOCh,
BEPOATHO, TAKOE NPEACTABJICHUE, YTO HCPABCHCTBO UCTUHHBIX COJTHEYHBIX CYTOK BbBI3BAHO HEPABHO-
MEpPHBIM BpallleHueM 3eMJIM BOKPYT CBOer OCH. 3eMJisl IEUCTBUTENILHO BpaIllaeTcsi HEpaBHOMEPHO,
HO HEPaBEHCTBO CYTOK OOYCIIOBJIEHO HEPABHOMEPHOCTBIO JPYTOro JBMKEHHS 3eMITH, a UMEHHO — ee
IBVoKeHUs 1o opoute Bokpyr ComnHia. Mbl cefiuac moiiMeM, Kak 9TO MOXKET OTPa3uThCs Ha JIJTMHE
cyTok. Ha puc. 6 BBl BUiMTe J1Ba MOC/IEI0BATEIBHBIX TIOJIOKEHUsI 3¢MHOTO 11apa. PaccMoTpum s1eBoe
nonoxenue. CTpesKy BHU3Y MOKA3bIBAIOT, B KAKOM HAIpaBJIeHUH 3eMJIsl BPAIAeTCsl BOKPYT OCH:
MIPOTHB YaCOBOU CTPEJIKH, €CJIM CMOTPETh Ha CeBEPHBIH MOMIOC. B TOUke A Tereph MOJJIeHb: 9Ta TOUYKa
nexuT Kak pa3 npotuB ConHia. [IpesncraBbre cebe Tereps, Yto 3eMits celiaia OUH MOTHbIN 000pOT
BOKPYT OCH; 32 3TO BpeMsI OHa yCIiesa epeMeCTUThLCS TI0 OpOHTe HAPABO U 3aHsIa IPyroe MecTo.
Panuyc 3emiu, mpoBeieHHBI B TOUKE A, UMEET TaKoe ke HampaB/ieHHe, Kak U CyTKU Ha3aj, HO
TOYKa A OKa3bIBaeTCs yxke Jexarend He npsmo npotuB ConHia. [I71s yeaoBeka, CTOSIIEro B TOUKe
A, nonjens enie He HacTymu: CojHIe JieBee MPOoYepUeHHON JIMHUU. 3emiie HaJl0 BpallaThCs elle
HECKOJIbKO MHUHYT, ‘ITO6I)I B TOUke A HaCTYIIUJI HOBBII MHOJIACHD.
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Puc. 6. Ilouemy conreunvie cymxu OnunHee 368e30Hbix? ([loopodrocmu 6 mekcme)

Uro xe otciona cienyer? To, 94To TPOMEKYTOK MEkK/Ty ABYMSI HICTHHHBIMU COJTHEUYHBIMHU TIOJTY-
IHSAMU 0AUHHee BPEMEHH TIOJTHOrO 00opoTa 3emMiid BOKPYT ocu. Ecim Ob1 3emiisi paBHOMEPHO JBU-
rajack BOKpyr ConHIa 1o Kpyey, B IIEHTPe KOTOpOro Haxoauaoch Okl CONHIIE, TO pa3HHIIA MEXTy
JeVCTBUTEILHOU MPOIOJIKUTETBHOCTHIO 000pOTa BOKPYT OCH M TOM KaKYIIEHCsl, KOTOPYIO MBI yCTa-
HapyuBaeM 1o CosHity, Obuta Obl U30 THS B ICHb OTHA U Ta *ke. Ee Jierko ornpenaenuTs, eciiu MPUHSTh
BO BHUMaHHe, YTO U3 3THX HEOONBIINX JOOABOK JIOJKHBI B TEUEHUE IOfla COCTABUTLCS TIeJIble CYTKU
(3emuist, aBUTASICH MO OPOUTE, JIENIaeT B IO OIWH JIMIITHUNA 0OOPOT BOKPYT OCH); 3HAYUT, ACHUCTBU-
TeJIbHAs TTPOJIOKUTEILHOCTh KaXI0r0 000poTa paBHSIETCS

1
3651 CYTOK : 366% =234, 36 M. 4c.

3aMeTuM, KCTaTH, YTO «JCUCTBUTEIIbHAS» MPOJOKUTEIFHOCTh CYTOK €CTh He UTO MHOE, KaK
Niepro]] BpallieH!nsi 3eMJIY 10 OTHOLIEHUIO K JTI00O0M 3BE3/Ie; OTTOrO TAKKME CYTKU 1 HA3bIBAIOT «3BE3[I-
HBIMM> .

Wrak, 3Be3HBIC CYTKU 8 cpedHem KOpode COJTHEYHBIX Ha 3 M. 56 C, KpyIJIbIM CYeTOM — Ha
4 m. Pa3HuIia He ocraercsl IOCTOSTHHOM, oTomy uTo: 1) 3emutst ooxonuT okoso CojHIIa He paBHO-
MEPHBIM JIBHKEHHUEM T10 KPYTOBOK OpOUTE, a TIO JUTUIICY, B OJHHUX YaCTAX KOTOporo (6osee O1M3Kux
k CoJHIly) OHa IBMKETCs ObICTpee, B Ipyrux (0osee OTAAJICHHBIX ) — MeJJICHHee, U 2) OCh BpaIlleHUs
3eMIn HaKJIOHEHa K IJIOCKOCTH ee opOuThl. O0e TH NMpUYMHBI 00YCIOBIMBAIOT TO, YTO UCTUHHOE
Y CpeJJHee COJTHEYHOE BPeMs B pa3Hble IHU PACXOAATCS MEXAy COOOM Ha Pa3IMYHOE YMCIO MUHYT,
JocTyramoiiee B Hekotopele 1HH 10 16. Tonbko yeTsipe pasa B rog 06a BpeMeHHU COBIA/IAIOT:

15 anpens,.......... 1 cents6ps,

14 wroHs, . ............. 24 nexaOpsi.
Hanporus, B gH1

12 geBpais,

3 HOsAOps

Pa3HUIA MEX/Ty UCTHHHBIM U CPEIHUM BpeMEHEM JIOCTUTaeT HauOOJIbIIIEH BETMIMHBI — OKOJIO
yeTBepTy vyaca. KpuBas Ha puc. 7 mokasbBaeT, Kak BEJIMKO 3TO PacXOK/IeHHE B pa3Hble JHU rofia.

o 1919 r. rpaxgane CCCP ki 1o MECTHOMY COJTHEYHOMY BpeMEHHU. [1J1s1 Kax10ro MepuIu-
aHa 3eMHOTO I11apa CPeAHUM NOJIJIEHb HACTYIIAET B PA3JIMYHOE BPEMSI («MECTHBIN» MOJI/IEHb), TOITOMY
KaX[IbIid TOPOJI JKHJI TIO C80€eMY MECTHOMY BPEMEHH;, TOJILKO ITPUOBITHE U OTXO[I TIOE€3/I0B HA3HAYAJIHCh
1o o0IIeMy JUTsl BCeH CTpaHbl BpeMEHH: TI0 TIeTpOrpajickoMy. ['pakaaHe pa3iuvand «ropoackoe» u
«BOK3aJIbHOE» BpEMSI; [IEPBOE — MECTHOE CPEIHEE COTHEYHOE BPEMSI — IIOKA3bIBAJIM TOPOICKUE YaChl,
a BTOpOE — METPOrpajcKoe CpeaHee COTHEYHOE BpeMsI — MOKA3bIBAJIM YaChl KeJIe3HOJOPOKHOTO BOK-
3ana. B Hacrosiee Bpemsi B Poccuu Bce keie3HONOPOKHOE ABHKEHUE BEJETCSl IO MOCKOBCKOMY
BpPEMEHHU.
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-15m
p = 12y,15m,
- 10m / \\ 124,10m.
L R TR AN T T T A T T
+10M \ — 114,50m.
+ 15m KJ"‘ 11y,45m.
+ 20Mm 11y, 40Mm.

Puc. 7. 9mom epagpux, umenyemulii «2paguxom YypasHeHust BDemeHI», NoKa3vléaem, KaK 6eAuKo
6 MOM UNU UHOTL OEHb PACXOHCOEHUE MENHCOY UCIMUHHBIM U CPEOHUM NoAYOHeM (neeast uikana). Hanpu-
mep, 1 anpensi 8 uCMUHHbIL NON0EHbL BEPHBIE MEXAHUMECKUE UACLL OOANHCHLL nokazame 12 u. 5 wm.;
UHBIMU CN08AMU, KPUBASL 0aent CPeOHee 8pemst 8 UCMUHHDBIIL NoN0eHb (npasast WKaa)

C 1919 1. y Hac B OCHOBY cUeTa BpeMeHU JHsI MOJIOKEHO HE MECTHOE, aTaK Ha3bIBAEMOE «I1OsIC-
HOE» BpeMsl. 3eMHOU Iap paslesieH MepuauaHamMu Ha 24 OIMHAKOBBIX «IOSICa», U BCE IMYHKTHI
OJIHOTO T10sICa UCUUCIISIOT OIMHAKOBOE BPEMs1, UMEHHO TO CPE/IHEE COJIHEYHOE BpPeMsl, KOTOPOE OTBE-
YyaeT BPEMEHHU CpEeJHEro MepuauaHa JaHHoro mnosica. Ha BceM 3eMHOM IIape B KaXIblii MOMEHT
«CYIIECTBYET» MO3TOMY TOJIBKO 24 pa3iINYHbBIX BpEMEHH, a He MHOXKECTBO BpeMeH, Kak ObUIO J10 BBe-
JEHUs MOSICHOTO CYeTa BPEMEHHU.

K stum Tpem posmam cuera BpeMeHHM — 1) UICTUHHOMY COJTHEYHOMY, 2) CpEIHEMY MECTHOMY
COJIHEYHOMY U 3) TOSICHOMY — HaJI0 IPUOABHUTh YETBEPTHIH, YIOTPeOIsIeMbIN TOIBKO aCTPOHOMAMH.
310 — 4) «3BE3AHOE» BpPEMsl, UICUUCIISIEMOE IO YIIOMSIHYTHIM PaHee 3BE3/IHbIM CyTKaM, KOTOpbIe, Kak
MBI YK€ 3HaeM, KOpoue CPEeHUX COJHEYHbIX MPUMEPHO Ha 4 MUHYTHI. 22 ceHTs0ps1 00a cyeTa Bpe-
MEHM COBIAJAIOT, HO C KaX/IbIM CJIEAYIOLIMM JTHEM 3BE3IHOE BpPEMS OIEpekaeT CPeJHEE COIHEUHOE
Ha 4 MUHYTBI.

Hakowerr, cyimecTByer eliie v IATHIN BUJ BpEMEHH, — 5) Tak Ha3bIBaeMOe JeKpenHoe BpeMsl, —
TO, TI0 KOTOPOMY B T€UEHHE JIETHETO CE30Ha JKMBET Bce HaceleHre Poccuu 1 OOMIBITMHCTBO 3amaJHbIX
CTpaH.

JlekpeTHOe BpeMs UJeT pOBHO Ha OOWH 4ac Briepeau mosicHoro. Llemb aToro meponpustus
COCTOMT B CJIEAYIOIIEM: B CBETJIOE BpeMs I'0Jja — C BECHBI 10 OCEHM — BaKHO HAUMHAThb U KOHYATh
TPYIOBOM J€Hb MOpaHbIle, YTOOB CHU3UTh PACXO[] JIEKTPOIHEPTUU HA UCKYCCTBEHHOE OCBEILICHHE.
Ito gocruraercs opULIMAIBLHEIM EPEBOAOM YaCOBOU CTPEJIKM Briepel. Takol nepeBoy B 3amaIHbIX
rOCyJIapCTBax JeJlaeTcsl KaKAyI0 BECHY (B 4ac HOUM CTpeJsIKa MepecTaBisieTcs K udpe 2), a Kakaylo
OCEHb Yachl BHOBb MEPEBOSATCS Ha3a/l.

JlekpeTHoe BpeMsi BriepBble ObUIO BBeJEHO Yy Hac B 1917 r.;? B TeueHHe HEKOTOPOro mepuosa
cTpeJiKa yacoB Oblia IepeBeeHa Ha J1Ba 1 JJake Ha TPU yaca BIepe/]; Moclie HECKOIbKUX JIET TiepepbiBa
oHO BHOBb BBefieHO B CCCP c BecHb! 1930 r. 1 omim4aeTcs OT MOSICHOTO Ha OfIMH 4ac.

3o nounny f.1. INepensmana, NpeaIokUBIIETro STOT 3aKOHONPOEKT. (IIpum. peo.)
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Hp OOJIZKUTCJIBbHOCTD JHA

TovHast IPOJOIKUTEILHOCTD JHS [Tl KX I0T0 MECTa U JIFOOM JaThl rofla MOKET ObITh BHIUUC-
JIeHa Mo TabJIMIaM acTPOHOMMYECKOTo exeroaHuka. Hamemy unTatesno efia v, OQHAKO, TIOHA/IO-
ouTCs 1A O6I/IXOIIHLIX LICJIGfI HOIIO6H21H TOYHOCTD,; €CJIKM OH I'OTOB YOIOBOJILCTBOBATHCA CPABHUTECJIIBHO
rpyOBIM MTPUOTKEHHUEM, TO XOPOIIYIO CITYX0y COCITYKHUT eMy MpujiaraeMblii ueptex (puc. 8). Boonb
JIEBOTO €ro Kpas MOKa3aHa B 4acax mpo0oadicumenbHocms JHs. Bioib HUKHEro Kpasi HAHECEHO
yrnoBoe paccrosiuue CoiHIIa OT HeOECHOro 3KBaTopa. DTO PACCTOSIHUE, U3MEpseMOe B Ipajycax,
HasbIBaeTCsl «CKJIOHeHueM» CoinHia. HakoHell, Kocble JIMHUM OTBEYAIOT Pa3IMYHbIM HIMPOTaM MeCT
HaOJIONEHUS.

UTtoObl MOJIb30BATHCS YEPTEKOM, HAJIO 3HATh, KK BEJIMKO YITIOBOE PACCTOSIHUE («CKJIOHEHHUE» )
CorHiza OT 9KBaTOpa B TY WIM UHYIO CTOPOHY JJIs1 pa3IMUHbIX AHeH rona. COOTBETCTBYIOIIME JaHHbBIE
yKa3aHbl B TAOJMMUKe HA CTP. 28.
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Puc. 8. Yepmeoic ons epagbuueckozo onpedenenusi npodoaxcumenvhocmu ous (Iloopoorocmu
6 mexcme)

ITsm rona CrnoHeHHe Mt roga CknoHeHue
ConHua ConHua
21 ausapsa —20° 24 wrona +20°
& tbespans ~15 12 aprycra +15
23 deBpans ~10 28 aBrvcra +10
8 Mapta -5 10 cenTabpa +3
21 mapra 0 23 ceHTabps 0
4 anpens +5 6 OKTAOPA -5
16 anpena +10 20 okTabpa —10
| masn +15 3 HoaOpa ~-15
21 mas +20 22 HoaGpa —20
22 uroHA +23¥, 22 nexadp# ~-23Y,

IlokaxeM Ha mprMepax, Kak MOJIb30BATbCS ITUM YEPTEKOM.

1. Haiiti mpoao/KUTENIBHOCTD JHA B CEpelMHe anpess Ha mmpore 60°.

Haxomum B Tabnnuke ckioHeHre CoHIIA B cepe/IMHe arpesis, T. €. YIJIOBOE PACCTOsTHHE €ro B
9TU JTHU OT HeOecHoro 3kBaropa: +10°. Ha HuxHeM Kpaio yepTexa oTbickuBaeM 4ucio 10° u Benem
OT HEro NMpsiMyio JIMHUIO MOJ, MPSMBIM YIJIOM K HIDKHEMY Kpalo JI0 TIepeceueHusi ¢ KOCOi JIMHUEH,

otBeuvaroren 60-i1 napayienu. Ha s1ieeom kpaio Touka nepecedeHust OTBeYaeT YUCiIy 14", 1. e. ucko-
Masi TPOAOJIKUTENIBHOCTD JHS paBHA npuMepHo 14 4. 30 m.

[Tpu cocTaBneHnn 3TOroO YepTeka yuTeHO BIMSHUE TaK Ha3blBaeMou «aTmocdepHoi pedpak-
uun» (cm. crp. 49, puc. 15).

2. Haiitu mpoposskuteibHOCTD AHsA 10 HOsIOpst Ha mmpoTe 46° c..

Cxutonenvie Cornaria 10 Hosiops paBHo —17°. (ConHnie B roorcHom nonymapun HebOa.) Tlocty-

1
a4 rno-rmpexxHemMy, HaXO0AuM 14/2 yacoB. Ho Tak kak Ha 3TOT pa3 CKJIOHEHUE OTpHULIATEJIbHO, TO IOy~
YCHHOC YUCJIO O3HAYACT MMPOAOJIKUTCIIBHOCTD HE IHSA, 4 HOYU. Hckomas xe MpOAOJKUTEJIBHOCTD THA

pasHa 24—14" = 9" yacos.

MBI MOKEM BBIYHCIATH Takke 1 MOMeHT Bocxona ConHua. Pasgenms 97 nomnonam, MOJTy4YUM
4 4. 45 m. 3Has u3 puc. 7, yro 10 HOSAOPs yackl B UCTUHHBIN MOJJEHb MOKasbiBaloT 11 4. 43 M.,
y3HaeM MoMeHT Bocxona ConHua. 11 4. 43 M. — 4 4. 45 m. = 6 4. 58 M. 3axon ConHia B 3TOT J€Hb
nporsoiaer B 11 4. 43 M. +4 4. 45 M. = 16 4. 28 m., T. e. B 4 4. 28 M. Beuepa. Takum oOpazom, 0da
yepre:xa (puc. 7 ¥ 8) mpH Ha/IJIexKalleM UCTIOb30BaHUU MOTYT 3aMEHUTh COOTBETCTBYIOIIME TaOIULIbI
ACTPOHOMHUYECKOTO €KETOIHHUKA.
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Puc. 9. I'pagpux 6ocxooa u 3axooa Coanuya é meuerue 2o0a oas 50-ii napanneau

Bsl MOXkeTe, OJIb3YsACh N3JI0KEHHBIM Ceiuac IIPMEMOM, COCTABUTh J1JIs1 IIMPOTHI MECTA BALIETO
MIOCTOSIHHOT'O JKMTEJIbCTBA HA BECh Tofl rpaduk Bocxona u 3axoga CosHIa, a Takke MPOAO/LKUTEIb-
Hoctu HA. OOpa3uuk Takoro rpaduka ais S0-i mapasuieny Bbl BUIUTE HA prC. 9 (OH COCTaBJIEH IO
MECTHOMY, a He IO JIEKPETHOMY BpeMeHH). PaccMOTpeB ero BHUMAresIbHO, Bbl MIOMMETE, KaK HaJ0
YepTUTh NMOI0OHBIE TpapuKK. A HAUEPTHB €ro OJVMH pa3 [yisl TOW IIUPOTHI, IJe Bbl )KUBETE, Bl CMO-
*KeTe, OpOCHB B3IJISA]] HA CBOW YEPTEXK, Cpas3y CKa3aTh, B KOTOPOM IPUMEPHO Yacy B30OHIET WM 3aiijeT
CoJHIIE B TOT WJIM MHOM JIeHb roja.

HeoObIuaiinbie TeHI

Bocnipousseaennsiii 3aech puc. 10 MOkeT MOKa3aTbCsl 3aralouHbIM: YeJIOBEK MPU TMOJTHOM
ceere ConHIta Moyt He oTOpackiBaeT TeHu. OJHAKO ITOT PUCYHOK C/IeJIaH C HaTyphl, HO HE B HAIITUX
IIMPOTAaX, a OJIM3 IKBATOPA, B TOT MOMEHT, Koraa COJHIIE CTOSJIO IOYTH OTBECHO HaJl TOJIOBOM HAOIO-
Jaresis (Kak TOBOPST, B «3CHUTE» ).

B nammx nmmporax ConHile HUKOTa He ObIBaeT B 3¢HUTE; BUJIETh TAKYI0 KAPTUHY Y HAC HEBO3-
MoxHO. Korma nonynenHoe CostHIle JOCTUTAeT Y HaC HAaOOJIbIIeH BBICOTHI (22 UIOHS), TO OHO TIPO-
XOIUT Yepe3 3eHUT BCeX MECT, PACMOIOKEHHBIX HA CEBEPHOU IpaHMUIIe KAPKOTO rosica (Ha TPOIUKe

Paka — na nmapayienn 23" ceBepHOil mpoThl). Crycrs mosroaa, 22 nexkadpsi, ConHile MpoXoauT

yepes3 3eHUT BCEX MECT, pacIoNOoKeHHBIX Ha 23 70 yoxHoit mupoThl (Ha Tpornvke Kosepora). Mexny
3TUMU IPaHULIAMH, T. €. B KaPKOM I05ICE, PaCHOJIIOKEHBI MeCTa, T nonyaeHHoe CoHIe ABaX bl B
roJ] OKa3blBAETCsl B 36HUTE M OCBEIIAET MECTHOCTh CBEPXY TakK, YTO BCE MPEIMETHI JIMILIEHbI TEHEH,
JIy4lle CKa3aTh — UX TEHHW pacliojiaraloTcs Kak pa3 1oj HUMHU.
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u ||_|.r.lnf| WW . [

Puc. 10. Yenosex noumu 6e3 menu. Pucynok eocnpouzsooum gpomoepagburo, CHAmMy0o 801u3u
sKeamopa
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Puc. 11. Tenu na nonroce He uamensirom ceoeli OAUHbL 8 meueHue CYnox

Puc. 11, oTHOCAIIMIICA K MOJTIOCY, HAITPOTUB, (PAaHTACTUYECKUM, HO BCE K€ MOYYUTEIbHBIN.

UYenoBek He MOXET OTOpachiBaTh Cpa3y INECTh TEHEH; STUM TPUEMOM XYIOKHHUK XOTel
HAIJISIHO MOKa3aTh CBOE0OPa3Hy0 0COOEHHOCTh MosipHOro COJTHIIA: TEHH OT HETO B TEUSHUE 11EJTbIX
CYTOK TOJTy4aloTCsl 00UHAK080u daunbl. [IpuunHa Ta, uto COMNHIIe Ha TIOMIOCE B TEUEHHUE CYTOK [IBHU-
XKETCsl He TIOJ] YITIOM K TOPU30HTY, KaK y HAac, a MOYTH MapajuiesbHo emy. Ommoka XyJoKHHKA,
OJIHAKO, B TOM, YTO OH M300pa3mil TeHU Yepecuyp KOPOTKMMH IO CPABHEHHUIO C POCTOM YeJIOBeKa.
Ecnu Ob1 TeHU ObLITM TaKOU JJTMHBI, 9TO YKa3biBasio Obl Ha BbicoTy CoHIia okosio 40°, HEeBO3MOXKHYIO

L
Ha ITOJIIOCE: COJ'IHI_IC HHUKOrJa HE IIOJHUMACTCA TaM BBIIIC 23 /20. JIerko BBIUMCIIUTD, — YATATEIb, 3HA-
KOMBIH C TpHFOHOMCTpHCﬁ, MOJKET MEHA ITPOBEPUTH, — YTO CaMast KOPOTKas TEHb Ha IMOJII0CE JOJIZKHA
OBITb HE MEHDIIIE 2,3 BBICOTHI 0T6paCbIBaIOH_[eFO €c IpeamMeTa.

22



d. U. TlepenbMaH. «3aHUMaTeIbHAs ACTPOHOMMUSI»

KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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