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MaBa nepBas

3EMAA, EE POPMA
N ABUKXEHUA

KpaTtuaiwmii nytb Ha 3emne
U Ha KapTe

HameTne menom gge TOYKM Ha KJ1aCCHOW A0CKe,
yynTenbHUUa npennaraet HOMY LLUKOJIbHUKY
3a4a4y: Ha4YepTUTb KpaTtHanwunm nyTb MexXay
obenmm To4kamm.

YyeHuk, nogymaB, cCTapaTefsibHO BbIBOAUT
MeXAY HUMWN N3BUANCTYIO JIMHMIO.

— Bort Tak kpaTtyanwunin nyte! — yomBnsaeTcs
yuntenbHuua. — Kto 1ebsa Tak Hay4mn?

— Mo nana. OH wodep Takcu.

YepTexX HaMBHOIMO WKOJSIbHUKA, KOHEYHO,
aHeKOO0TMYeH, HO pa3Be He YNblOHyN1Cb Obl Bbl,
ecnn Obl BaM cKa3anu, 4TO NyHKTUPHasa ayra Ha
puc. 1 — cambll KOPOTKUA MNyTb OT MbICa
Hobpori Hagexabl OO0 IOXHOM OKOHEYHOCTU
AscTpanuun!
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Nokcoapamun
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Puc. 1. Ha mopckoin kapTe kpatd4aniinii nyTb OT MbiCca
Lobpon Hapexapl [0 10XHOM OKOHEYHOCTM ABCTpanmn
ob60o3HavyaeTcs He NPAMON NuHnen
(«nokcoapoMue»), a KPMBOMN («OPTOAPOMMUEN»)

Ewe nopasutenbHee cneaylowee yTBepX-
AeHne: N300paxeHHbI Ha PUC. 2 KPYXKHbIA NYTb
13 AnoHun K NaHaMmcKoMy KaHany Kopoye nps-
MOW JINHUWN, MPOBEOEHHON MeXAy HUMWU Ha TOW
xe kaprte!
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Puc. 2. KaxeTcsa HeBepOSITHbIM, YTO KPUBOJIMHENHBIN
MyTb, COEAMHAIOLLIIA HA MOPCKO kapTe Mokoramy
¢ NaHamMCcKknM KaHanom, Kopoye NPSMON JINHUN,
NPOBEAEHHON MeXAy TEMU Xe ToYKaMu



Bce 310 noxoxe Ha WyTky, a Mexay Tem ne-
pen Bamm — 6eCCrnopHble UCTUHbI, XOPOLLIO N3-
BECTHble KapTorpadam.

Insa pasbacHeHMsa Bonpoca npuaeTcs cka-
3aTb HECKOJIbKO CJIOB O KapTax BooOLWie n o
MOPCKNX B YacTHOCTU. N3obpaxeHne Ha byma-
re 4yactem 3eMHON MOBEPXHOCTU — [OeN0 He-
NPOCTOE Jaxe B MPUHLMME, NOTOMY 4YTO 3eMm-
NS — wap, a M3BECTHO, YTO HMKaKYI0 4acCTb Lua-
POBOW MOBEPXHOCTM HENb3s pPasBEepHYTb Ha
NNOCKOCTM 6€3 CKNaaok 1 pa3pbiBOB. [loHeBoONE
NPUXOONTCA MUPUTLCA C HEN3OEXHbIMU KCKa-
XeHnammn Ha kapTax. lNMpuaymaHo MHOro cnoco-
OOB YepyeHnsa KapT, HO BCe KapTbl HE CBOOOAHDI
OT HEJOCTATKOB: HA OAHUX UMEIDTCHA NCKaXEHUSN
OOHOro poja, Ha Apyrux MHOro popa, Ho KapT
BOBCE 0€e3 MCKaXEHUN HeT.

Mopsikn Nonb3yTCsa KapTaMu, Ha4epPYEHHbI-
MW MO cnocoby CTapUHHOIo rofNaHacKoro kap-
Torpada n matrematumka XVI B. Mepkatopa. Cno-
cobO 3TOT Ha3bIBAETCHA «MEPKATOPCKOM MNpOek-
umen». Y3Hatb MOPCKYIO KapTy Nerko rno ee
NPSIMOYrOfIbHOW CEeTKE: MepuamaHbl n3obpaxe-
Hbl HA HEN B BUAe psaaa napannenbHbiX NPsMbIX

JINHUI; KPYrY WKWPOTbl — TOXEe MNPAMbIMU -
HUAMW, NEeprneHauKynapHbIMU K NepPBbIM (CM.
puc. 5).

Boobpasnte Tenepb, 4TO TpebyeTcs HanTm
KpaTyanwumim NnyTb OT OQHOIr0 OKeaHCKOro rnopTa
00 Opyroro, nexatiero Ha TOW e napannenmu.
Ha okeaHe Bce nyTn AOCTYMHbI, 1 OCYLLECTBUTb
Tam nyTewwecTBME Mo Kpartyanwemy nyTm Bcer-
0a BO3MOXHO, €CNu 3HaTb, KaKk OH MpoJieraert.

4



B Hawem cnydyae ecTtecTBEeHHO AymaTb, 4TO
KpaTyanwmin nyTe UOET BLOOJIb TON napasnnenu,
Ha KOTOpOWM nexar oba nopTa: BeOb Ha Kap-
Te — 3TO NpaMas JIMHUS, a YTO MOXET ObITb KO-
poye npamoro nytu! Ho mbl owmnbaemcsa: nyTb
Nno napasiiesnin BOBCE He KpaT4anLumnii.

B camom pene: Ha NoBepxHOCTU Lapa kpar-
yanulee pacCTosiHMEe Mexay [OBYMS To4ykamum
ecTb coegmMHsIoLas ux ayra 6onbworo kpyra'.
Ho kpyr napannenn — manbin Kpyr. [lyra 60onb-
LLOro Kpyra MeHee WUCKpPUBIEHA, YeM ayra Jo-
©Oro Manoro Kpyra, NPOBEAEHHOIO Yepes Te Xe
ABe TO4YKK: BoNbLUEMY paanyCcy OTBEYaET MEHb-
las KpuBM3Ha. HataHuTe Ha rnobyce HuTb
MeXAy HawummMu OBYyMSi Todkamu (CMm. puc. 3);

Puc. 3. MNMpocToi cnocob oTbiCKaHUS AENCTBUTENbHO
KpaTyailero nyTm Mexay ABYMS NyHKTaMu: Haao
Ha rnobyce HaTAHYTb HUTKY MeXAy 3TUMU MyHKTaMn

TBoNbWMKUM KPYroM Ha NoBepxHOCTM Liapa
Ha3blBAETCA BCHAKWIA KPYr, LIEHTP KOTOPOro cosnajaet
C LEHTPOM 3TOro wapa. Bce ocTtanbHble Kpyrn Ha wape
Has3bIBAOTCA M a /1 bl M W.



Bbl yDeOuTeChb, 4TO OHA BOBCE HE NSXET BOOJb
napannenu. HataHytag HUTb — OECCrnOopPHbIN
ykazaTefnb Kpatyamwero nyTu, a ecim OHa Ha
rnobyce He coBNagaeT C napannenbio, TO N Ha
MOPCKOI KapTe KpaTyanLunii NnyTb He 0003Ha4va-
eTcsa NPSMON JINHUEW: BCMNOMHUM, 4YTO KPYyru
napannenen mn3odbpaxatTca Ha TakowW KapTe
NPAMbIMU IMHUSIMU, BCSKAs Xe JIMHUA, HE CO-
BrnagawoLlasa ¢ NnpsaMon, eCTb KpuBas.

lMocne cka3aHHOr0 CTAHOBUTCS MOHSATHbLIM,
no4yemy Kpartyamwmm nyTb HaA MOPCKOW Kap-
Te u3obpaxaeTcs He NPsIMON, a KPUBOW Nu-
HUEMN.

PacckasbiBaloT, 4TO Npu BbIOOpPE Hanpasne-
HUS onsa HukonaeBckon (HbiHE OKTAGPLCKOWN)
XENe3Howm Joporn BeNNCb HECKOHYaeMbIE CrMo-
pbl O TOM, MO KakoMy MyTU €e NPOJIOXUTb.
KoHew, crnopam nonoxuno BMeLwaTesibCTBo La-
ps Hukonas |, KoTopbi pewmnn 3agadvy 6yksab-
HO «MPSMONMHENHO»: coeauHun [leTepbypr
¢ MockBoii no nuHerke. Ecnn 6bl 3TO ObIIO
COENaHO Ha MepKaTOPCKOW KapTe, noay4mnacb
Obl KOH)Y3HaAs HEOXMOAAHHOCTb: BMECTO Npsi-
MOV oopora Bbilfia 6bl KPUBOWA.

KTo He nsberaet pacyeTtoB, TOT HECIOXHbIM
BbI4MC/IEHMEM MOXET yOeamTbCs, 4TO NyTb, Ka-
XYWIMNCS HaM Ha KapTe KPpWUBbIM, B OENCTBU-
TENBbHOCTU KOPOYEe TOro, KOTOPbIA Mbl FOTOBbI
cunTaTtb NpaAMbIM. [ycTb 06e Haluu raBaHu ne-
XaT Ha 60-1 napannenu u pasaeneHbl paccTos-
Huem B 60°. (CywwiecTByIOT M B OENCTBUTESb-
HOCTU Takme OBe raBaHuMm — AJjis pacyeTa, Ko-
He4yHo, 6e3pas3nnyHo.)
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Puc. 4. K Bbl4MCIEHUNIO
PacCTOAHUI MexXay
To4Ykamu A n B Ha wape
no fyre napasnieny u no
nyre 60nbLIOro kpyra

Ha puc. 4 Touka O — UeHTp 3eMHOro Lwapa,
AB — pyra kpyra LwmpoTbl, HA KOTOPOM nexar
raBaHn A n B; B Hen 60°. LleHTp kpyra wmpo-
Tbl — B Toyke C. Boobpasum, 4Tto 13 ueHTtpa O
3eMHOro Lapa npoBedeHa Yepes Te Xe raBaHu
ayra 6onbwioro kpyra: ee pagnyc OB = OA = R;
oHa nponaeT 6M3Ko K HavyepyeHHow ayre AB,
HO HEe COBMNAaAET C Helo.

Bbluncnum gnnHy kaxgonm gyru. Tak Kak Tou-
ku A n B nexat Ha wupoTe 60°, To paanycbl OA
n OB cocTtasnaoT ¢ OC (0oCblo 3eMHOro wapa)
yron B 30°. B mpaAMOyronbHOM TpeyrosibHuKe
ACO katet AC (=r), nexawmn npoTmMB yrna
B 30°, paBeH nonoBunHe rmnoTeny3bl AO; 3HA4UT,

r:g. OnnHa oyrm AB cocTtaBnsieT ogHy wie-

CTYIO OJIMHbI Kpyra LUMPOThI, @ TakK Kak Kpyr 3TOT
NMeeT BOBOE MEHbLUY AJINHY, YeM OOJbLLON
Kpyr (COOTBETCTBEHHO BABOE MEHbLLUEMY paan-
ycy), TO ANMHa Oyrn manoro kpyra

140000 _

5 = 3333 km.

Y1006bl OnpemenuTb Tenepb AJVHY Ayrn
00NbLIOro Kpyra, NPOBEOEHHOIO Mexay TeEMMU

AB =
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Xe ToykaMu (T.e. KpaTyamLiero nytyu Mexay Hm-
MK), HaOO y3HaTb BenmudmnHy yrna AOB. Xopaa
AB, ctarmBaiowasa ayry B 60° (manoro kpyra),
€CTb CTOpPOHAa NPaBWSIbHOIO LWECTUYrofibHMKA,
BNMCAHHOIO B TOT X€ Masblil KPyr; No3ToMy

AB = r=g. Mpoeegs npsamyto OD, coeguHsio-

wyto ueHTp O 3eMHOro wapa c cepeavHown
D xopgbl AB, nonyd4aemMm NpAMOYrofibHblA Tpe-
yronbHuk ODA, raoe yron D — npsmoi:

DA:%ABMOA=R.

an-20-B . p-
3nauur, AOD=AD:AO=7 :R=0,25

OTtcioga Haxoamm (no Tabnuuam):
ZAOD =14°28',5
n, cnepgosaTtenbHo, LAOB = 28°57'

Tenepb yxe HETPYAHO HAUTU MCKOMYIO OJ1N-
HYy KpaTt4auwero nytu B kunomeTtpax. Pacuer
MOXHO YNPOCTUTb, €C/IN BCAOMHUTb, YTO ANMHA
MUVHYTbl OOMbLIOrO Kpyra 3eMHOro Lwapa ecTb
Mopckaa mung, T.e. okono 1,85 km. Cneposa-
TenbHo, 28°57 = 1737 ~ 3213 km.

Mbl y3Haem, 4TO MyTb MO KPYry LWMPOTHI,
N300paxeHHbI Ha MOPCKOW KapTe NpsaMon nu-
Huen, coctaBnaeTt 3333 kM, a NyTb MO 6ONbLLO-
My Kpyry — Mo KpMBOM Ha kapte — 3213 Km,
T.e. Ha 120 Km Kopove.

BooOpyXuBWNCbL HATKOW N UMes Nog, pykamu
rnodyc, Bbl NErko MOXeTe NPOBEPUTb NpPaBUilb-
HOCTb HaLUMX YepTexen n yoeanTbCs, 4To Ayrn
OONbLUMX KPYroB OENCTBUTENbLHO MposieranT
Tak, Kak nokas3aHO Ha yepTexax. M3obpaxeH-
Hbln HA puc. 1 B6yaTo Obl «MPAMOI» MOPCKOW
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nyTb U3 Appurku B ABCcTpanuio coctasnsiet 6020
MWUNb, a «<KpUBON» — 5450 Munb, T.e. KOPOYE Ha
570 munb, unn Ha 1050 km. «[Mpsmon» Ha Mop-
CKOW KapTe BO34YLHbLIA NyTb W3 JIOHOOHA
B LUanxanm nepepezaetr Kacnuickoe Mope,
MeXny TeM Kak OENCTBUTENIbHO KpaTyaunwunm
nyTb nponeraet Kk cesepy oT lNeTtepbypra. lNMo-
HATHO, KaKylo POJib UFPaloT 3TN BOMPOCHI B 3KO-
HOMWM BPEMEHU U FOPIOYErO.

Ecnn B 3Moxy mapycHOro CyaoxOACTBa He
BCerga A0OPOXUIM BPpEMEHEM, — TOraa «BpeMs»
€LLe HE CYNTANOCh «AeHbraMmm», — TO C NosiBne-
HMEM MapoBbIX CYAOB MNPUXOAUTCH NNIaTUTb 3a
KaXXAOY0 W3NULWIHE M3PACXOO0BAHHYIO TOHHY
yrs. BoT moyemy B Hawm OHWM BeayT cyda Mo
OENCTBUTENBHO KpaTyanwemy nyTn, nosb3yscb
HepeaKo KapTamMu, BbINMOSIHEHHLIMM HE B MepKa-
TOPCKON, a B TaK Ha3blBAeMON «LEeHTPasibHON»
NPOEeKUUN: Ha 3TUX KapTax Ayrn OONbLUNX KPy-
rOB M300paxarTcs NPAMbIMU JIMHUAMMU.

[MoyeMmy e npexHune mopensaBaTesnm nosb-
30BaICb CTOJIb OOMaH4YMBBLIMM KapTamMn N n3-
Ounpanun HeBbIrogHble NyTU? OWMBOYHO AymaTb,
4YTO B CTAPUHY He 3Ha/M O cenvac yka3aHHOW
0COBEHHOCTM MOPCKMX KapT. [eno obbsCcHAET-
CSl, KOHEYHO, HE 3TUM, a TEM, 4YTO KapTbl, HAYEpP-
yeHHble No crnocoby Mepkartopa, obnagatoT Ha-
psagy ¢ HeyoobcTBamMy BECbMa LEHHbIMWU AN
MOPSIKOB BbIrogamMun. Takasi kapTa, BO-MeEpPBbIX,
n3obpaxaeTr OTAesibHble HebOoNbLUME YacTu
3eMHOMN MOBEPXHOCTN 0e3 MCKaXeHus, coxpa-
HAS yrbl KOHTYpa. OTOMY HE NPOTUBOPEYUT TO,
4YTO C yAaneHneM OT 3KBaATOpa BCE KOHTYpPbI 3a-
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METHO pacTarmBalTca. B BbICOKMX LIMpOTax
pacTaXeHme TakK 3Ha4yuTeslbHO, 4TO Mopckas
KapTa BHYLUAET 4YesloBEKY, HE3HAKOMOMY C ee
OCOOEHHOCTSIMWN, COBEPLUEHHO JIOXHOE npen-
cTaBneHne 06 UCTUHHON BENNYNHE MATEPUKOB:
[PeHnaHana KaxeTcs Takon XXe BesIMYUHbI, Kak
Adpuka, Anacka Oonblie ABCTpanum, XoTsa
peHnanous B 15 pa3 meHblie Appuku, a Ans-
cka BMecTe C [peHnaHouen BOBOE MEHbLUE
AscTtpanun. Ho Mopsika, XOpOLIO 3HAaKOMOro
C 3TUMKN OCOOEHHOCTAMW KapTbl, OHN HE MOIyT
BBeCTU B 3abnyxaeHne. OH MUPUTCA C HUMMW,
Tem 6onee, 4TO B Npenenax HeboNbLUNX y4acCT-
KOB MOpCKas kapTa gaeT To4yHoe nogobue Ha-
Typbl (puc. 5).

3aTo Mopckas kapTa BecbMa obneryaeT pe-
LleHMe 3adady WTYPMAHCKOM MNpakTukn. 310 —
€0MHCTBEHHbIN PO, KapT, HA KOTOPbIX NyTb KO-
pabnsa, naywero NoOCTOSAHHBIM KYpCOM, n3obpa-
Xaetca npamonr nuHuen. Natm «nOCTOAHHbBIM
KYpPCOM» — 3Ha4uUT OepXaTbCs HEU3MEHHO Of-
HOrO HanpaBneHusi, OOHOro onpeneneHHoro
«pymba», nHaye roBops, UATK Tak, 4Tobbl Nnepe-
cekaTb BCE MepuanaHbl o paBHbIM yriiom. Ho
3TOT MyTb («JOKCOAPOMUS») MOXET mnsobpa-
3UTbLCS NPAMOW JIMHMEN TOJIbKO Ha Takon KapTe,
Ha KOTOPOM BCe MepuamnaHbl — MPsiMbIE€ JIMHUN,
napannensHole apyr apyry!. A Tak Kak Ha 3em-
HOM LLApe KPyru LW1poThbl NepecekarTcs ¢ Me-

1 B pencrBuTenbHOCTU JloKCoapoMua ecTb cnupane-
BUOHaA JNHUA, BVIHTOO6paSHO HamMaTblBalOWaaACAad Ha
3EeMHOWN Lwap.
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Puc. 5. Mopckas unn mepkatopckasi kapTta
3eMHOoro wapa. Ha nogo6Hbix kapTax CU/IbHO
npeyBeanYeHbl pa3dMmepbl KOHTYPOB, YAANEHHbIX
OT akBaTopa. YT1o, Hanpumep, BonbLue:
pennangus nnn Asctpanua? (OTBET B TEKCTE)

pugmaHamm nog npPsMbIMmn yrnamm, TO Ha Takomn
KapTe 1 KPyru WnpoTbl AOKHbI ObITb NPAMbIMUA
NVHUAMU, NEePrneHoNKYNSapPHbIMN K JIMHUAM Me-
puomnaHoB. Kopo4ye roBops, Mbl MPUXOOUM
MMEHHO K TOW KOOPAMHATHOW CeTKe, KoTopas
COCTaBNISIET XapakTEPHYD OCOOEHHOCTb MOpP-
CKOW KapThbl.

MpucTtpacTtmne MopskoB K kaptamMm Mepkatopa
Ternepb NOHATHO. XKenaa onpenenntb Kypc, Ko-
TOPOro Hago AepXaTtbCH, Nad K Ha3Ha4YeHHOMY
nopTy, WITYPMaH npuknagbiBaeT JIMHENKY K KO-
HEYHbIM TOYKaM NyTU N N3MEPSET Yros, CocTaB-
nsemMblin el ¢ MepugmaHamun. lepxacb B OT-
KPbITOM MOpPE BCE BPEMS 3TOr0 HanpaBJ/ieHUS,
wTypMaH 6e30wnboyHo AOBEAET CYAHO A0 ue-
nn. Bbel BuguTe, 4to «JI0KCO4POMUA» — XOTS U
HE CaMblii KOPOTKUMA MU HE CaMbli 3KOHOMHbIN,
HO 3aTO B M3BECTHOM OTHOLLEHMN BECbMA YaA00-
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HbI Ons Mopska NyTb. YT0ObI OOWTW, Hanpu-
Mep, OT Mbica Jobpow Hapexabl [0 HOXHOMN
OKOHeYyHoCTu ABCTpanun (CM. puc. 1), Hago He-
M3MEHHO AepXXaTtbcs oaHoro kypca S 87°,50.
Mexay Tem, 4ToObl JOBECTU CYAHO A0 TOro Xe
KOHEYHOro NyHKTa Kpar4anwum nytem (no «op-
TOAPOMUN>»), MPUXOONTCS, KaK BUOHO N3 PUCYH-
Ka, HEenmpepbiBHO MEHNATb KypC CydHa: HadaTb
c kypca S 42°,50, a koHunTb Kypcom N 53°,50
(B 9TOM cnyyae KpaTyanwmim nyTb Oaxe v He-
OCYLLLECTBMM — OH YNMUPaEeTCs B NeJsiHYIO CTEHY
AHTapPKTUKN).

O6a nyTn — Mo «JIOKCOAPOMUN» KN MO «OPTO-
apomMum» — COBMAfalT TONbKO TOorga, kKorga
nyTb MO OONbLIOMY Kpyry udobpaxaeTrca Ha
MOPCKOW KapTe MNpPsSMOWN JINHUEW: Npu OBUXe-
HUW MO 3KBATOPY WM NO mMepuanaHy. Bo Bcex
NPOYUX Cry4asax NyTy 3TU PA3SINYHbI.

I'pa.u.yc AO0JIroTbl U rpagyc WUpoTbl

3apava
3 Yutatenn, 6e3 COMHEeHMUda, UMET JocTa-
TOYHOE TnpeacTaBaeHne o reorpaduyecknx
nonroTte un wmpote. Ho 9 yBepeH, He Bce aaayT
NpaBWbHbBIVM OTBET Ha CleayloLuin BONPOC:
Bcerga nu rpagycbl WMpOTLl OAJIMHHEE rpa-
OycOB OONroThl?

PeweHue

BonblWMHCTBO yBEPEHO, 4TO KaxAabli na-
pannesnbHbI KPYr MEHbLUe Kpyra mMepuauada.
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M Tak Kak rpagycbl O0ArOTbl OTCYMTLIBAKOTCS
NO NapasiefibHbIM Kpyram, rpagycbl XXe — Ln-
pOTbl — MO MepuamnaHam, TO 3akJoyaloT, 4TO
NnepBble HUIAEe He MOryT MNpeBbllaTb N0 AJIMHE
BTOpbIX. Mpn 9TOM 3abbiBaloT, 4TO 3emMna —
He NMpaBWJIbHbIN LLIAP, a 3IMNcouna, crnerka pas-
OyTblh Ha akBaTope. Ha 3eMHOM anniuncounge
He TOJIbKO 9KBATOP AJIMHHEeEe Kpyra mepuanaHa,
HO K Gnmxanwme K 3KBaATOPy NapassefibHble
KPyrm Takxe [OJIMHHee KPyroB mepuanaHa.
PacyeT nokasbiBaeT, 4TO NPUMEPHO A0 5° Wun-
pPOTbl FPagycChbl NapannesbHbiX KPYros (T.e. OoJ-
roTbl) OJIMHHEE rpagycoB MepuanaHa (T.e. Wwu-
pPOThl).

Kyaa noneten AMyHaceH?

3apava
> B Kkakylo CTOpPOHY ropmv3oHTa HanpasuiiCca
AMyHOCEH, BO3BpPaALLAACb C CEBEPHOIro NoJioca,
N B KaKyl0 — BO3BpaLLasiCb C KOXXHOro?
JanTe OoTBET, He 3arngaabiBast B AHEBHUKU Be-
NIMKOro NyTellecTBEeHHMKA.

PeweHue
CeBepHbIl MOMIOC — camasi CeBepHasi Tou-
Ka 3eMHOro wapa.
Kyna 6bl Mbl OTTY4a HM HAaNPaBASINCb, — Mbl
BCeraa OTrnpaBMnCh Obl HA O,
Bo3Bpauwiascb ¢ ceBepHOro nosntca, AMyH -
CEH MOr HanpaBUTbCS TOJIbKO HA Or; MHOro Ha-
npaBneHns oTTyga He Obino. BOT BbiNMcka u3
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OHEBHMKa ero rnosieta K CeEBepHOMY MOJIIOCY Ha
anpmxabne «Hopserus»:

«“HopBerna” onucana Kpyr OKOJI0 CEBEPHO-
ro nostca. 3ateM Mbl NPOAOIKANN NMyTh... Kypc
Obln B3AT Ha Or B NEpPBbLI pa3 C TOro BPEMEHMH,
Kak anmpwmxkabnb octaBun Pum». To4HO Tak xe
C lOXXHOro nontoca AMyHACEH MOl UATU TOJIbKO
K ceBepy.

Y Ko3bMbl [lpyTkOBa €CTb LUYTOYHbINA pac-
CcKa3 O Typke, NonaBLUEM B «CaMyl0 BOCTOYHYIO»
cTpany. «/ Bnepean BOCTOK, N ¢ GOKOB BOCTOK.
A 3anan? Bbl oymaete, MOXeT ObiTb, YTO OH
BCe-Takn BUAEH, Kak To4Ka kakaa-Hnoyab, easa
nBumxyuwiaacsa sgann?.. Henpasaa! M c3aam Boc-
TOoK. Kopoue: Be3ge v BCloay HECKOHYaeMblin
BOCTOK».

Takow CTpaHbl, OKPY>XEHHOW CO BCEX CTOPOH
BOCTOKOM, Ha 3eMHOM LUape CyLeCTBOBaTb He
MOXeT. HO MeCTo, OKpY>XXEeHHOEe BCIo4y 0rom, Ha
3emMiie MMeeTCs, Kak M MyHKT, OXBAYEHHbI CO
BCEX CTOPOH «HEeCKOH4YaeMbliM» ceBepoM. Ha
CEBEPHOM MOJIOCE MOXHO ObI10 Obl COOPYANTb
OOM, BCE YEeTblpe CTEHbl KOTOPOro obpalleHbl
Ha tor. 1 3aTo B camom gene mornm Obl coenatb
HaWW CnaBHble COBETCKME MNONASPHUKU, NOObI-
BaBLUME HA CEBEPHOM Mostoce.

MsaTb popgos cueTa BpemeHU
Mbl Tak NMPUBLIKIIN MONIb30BATLCA KapMaHHbIMUA

N CTEHHBIMW YacaMu, 4YTO He OTaaem cebe paxe
oT4yeTa B 3HAYEHUN NX MOKa3aHWUN. Cpe,EI,I/I qynTa-
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Tenen, — 9 yoexaeH, — Anllib HEMHOIMMe CMOo-
ryT OOBbACHUTb, 4YTO, COOCTBEHHO, XOTAT OHMU
cKkasaTb, Koraa roBopsT:

— Tenepb ceMb 4acoB Be4epa.

Heyxenu ToNbko TO, YTO Manas CTpesnka ya-
COB rnokasblBaeT undpy cemb? Y10 Xe o3Hayva-
eT ata unppa? OHa NokasbIBAET, 4TO NOCNE no-
NYAHS1 MPOTEKNIO 5, CyToK., Ho nocne kakoro
NONYAHS U NPexAe BCEro 5, Kakux CyTok? HTo
Takoe CyTkM? Te CyTKM, O KOTOPbIX FOBOPUT U3-
BECTHas MNOroBopka «deHb U HOYb — CYTKM
NpoYb», MPEeAcTaBNAldT COOOM MPOMEXYTOK
BPEMEHN, B Te4YeHne KOTOPOro 3eMHOW Lap
ycrneBaeT OauH pa3 00epHYyTbCA BOKPYr CBOEN
ocu no oTHoweHuto kK ConHuy. Ha npakTtuke ero
N3MEpPAIT Tak: HabnogalT agBa nocnenosa-
TenbHbIX npoxoxaeHusa ConHua (BepHee ero
LeHTpa) Yepes3 Ty NnMHUIO Ha Hebe, KoTopas Co-
eOVHAET TOYKY, HAaXOOSLLYCSA Haa, rosIoBOM Ha-
oniopgarens («3eHUT»), C TOYKOW tora Ha ropu-
30HTe. [MpoMexXyToK 3TOT He Bcerga OAVHAKOB:
CornHuge NpuxoamT Ha yKas3aHHYIO JIMHUKO TO He-
MHOrO paHbllue, TO no3xe. PerynupoBaTb 4achl
NO 3TOMY «MCTUHHOMY MOSYOHIO» HEBO3MOXHO,
CaMblIli UCKYCHbI MacTep He B COCTOSIHUW Bbl-
BEPWUTb Yacbl Tak, YTOOblI OHW LUAM CTPOro no
CornHuy: onga aToro OHO YepecHyp HeakKypaTHO.
«ConHue nokasbiBaeT BpemMs O0OMaH4YnMBO», —
nucanm napmxckme 4YacoBLUMKM Ha CBOEM rep-
Oe cTo net Hasag.

Yacbl Haluy perynmpyloTcs He No peasibHOMY
ConHuy, a N0 HeEKOeMY BOOOpaxaeMoMy COJIH-
Lly, KOTOPOE He CBETUT, He rpeeT, a NpuayMaHo

15



TONbKO O/ NPaBWIbLHOIO CYeTa BPEMEHMU.
MpenctaBbTe cebe, 4TO B NpMpoaEe CyLLEeCTBYEeT
HebecHoe CBEeTU1I0, KOTOPOE OBUXETCS B Teye-
HME BCEro roga paBHOMEPHO, 0b6xoas 3emiio
POBHO BO CTOJIbKO X€& BPEMEHU, BO CKOJIbKO 00-
XOOUT BOKPYr 3eM/IM — KOHEYHO, KaXyLLUMMCS
obpa3oM — Halle MOAJIMHHO CYLLECTBYyKOLLEE
ConHue. 310 co3gaHHOe BOOOpaxeHnem cBe-
TUNO B aCTPOHOMUM WUMEHYETCSH «CPEeOHUM
conHuem». MOMEHT mpoxoXaeHust ero yepes
JINHUIO 3EHUT — OI Ha3bIBAETCH «CPEOHMM MNO-
nyaHeM»; MPOMEXYTOK MexXay ABYMS CPeaHNMM
NONYAHAMWN €CTb «CPEAHNE COSIHEYHbIE CYTKM»,
a Bpewms, Tak MCHMCcnaemMoe, Ha3blBaeTCs «Cpen-
HMM COJIHEYHbIM BpemMeHeM». KapmaHHble W
CTEHHbIE Yacbl NOYT UMEHHO NO 3TOMY CpeaHe-
MYy COJIHEYHOMY BPEMEHU, MeXay TeM KaK COJl-
HEYHbIEe YacCbl, B KOTOPbIX CTPENKOW CNYXUT TEHb
CTEPXEHbKA, MOKa3biBADT MCTUHHOE COJIHEY-
HOe BpeMms O/ JaHHOro MecTa.

Y yntatens nocne cka3aHHOro COCTaBWUIIOCH,
BEPOATHO, Takoe npeacTaBfieHmMe, 4TO Hepa-
BEHCTBO MCTUHHbIX COJIHEYHbIX CYTOK BbI3BAHO
HEpPaBHOMEPHLIM BpaLLEHMEM 3eMnn BOKPYr
CBOEN ocu. 3emMnsa OenCTBUTENbHO BpallaeTcs
HEepPaBHOMEPHO, HO HEPaBEHCTBO CYTOK O0O0y-
C/TOBNIEHO HEPABHOMEPHOCTbLIO APYroro aApuxe-
HUS 3eMnun, a UMEHHO — €€ ABWXEHUS MO Op-
oute Bokpyr ConHua. Mbl ceiryac nommem,
KaKk 9TO MOXET OTpasuTbCs Ha OJIMHE CYTOK.
Ha puc. 6 Bbl BUOUTE OBa nocnenoBaTesibHbIX
NONIOXEeHUs 3eMHOoro wapa. Paccmotpum ne-
BOe nosioxxeHne. CTpenkm BHM3Y MNOKa3bIBAIOT,
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B KaKOM HanpaBneHun 3emnsa BpallaeTcs BO-
KPYr OCU: NPOTUB 4aCOBOW CTPEJIKU, €C/IN CMO-
TPEeTb Ha CEeBEPHbIN Mostoc. B Touke A Tenepb
NONAEHb: 3Ta ToYka NEXWUT Kak pas MnpoTuB
ConHua.

MpenctaBbTe cebe Tenepb, 4TO 3emns coe-
nana oauH NoJsiHbIM 000POT BOKPYr OCU; 3a 3TO
BPEMSI OHa ycnena nepemMecTuTbcs rno opbute
HanpaBo 1 3aHana gpyroe mecto. Pagnyc 3em-
N, NPOBEAEHHbIA B TOYKE A, UMEET TakKoe Xe
Hanpae/ieHMe, KaK U CYTKM Ha3afd, HO To4dka A
OKa3bIBAETCSH YXe Nexallern He npamMo npoTuB
ConHua. 1na yenoBeka, CTOALWEro B To4Yke A,
nonaeHb euwle He HacTynui: ConHue nesee nNpo-
YEepPUYEHHOW NMHUK. 3emMne Haao BpalwaTbCs
€LLe HECKONIbKO MUHYT, 4TOObI B TO4YKE A HaACTy-
M HOBBIN MOJIOEHb.

Puc. 6. lNoyemMy conHeYHble CYTKU OJINHHEE
3Be3aHbIX? (MogpobHOCTM B TEKCTE)
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Y10 Xe oTcioga cnenyet? To, 4TO NPOMEXy-
TOK MexXay ABYMSA UCTUHHBLIMU CONTHEYHBLIMU NO-
NYAHAMWN JJIMHHEE BPEMEHU MOJSIHOro obopoTta
3emnn Bokpyr ocu. Ecnmn 6bl 3emna paBHOMeEpP-
HO aBuranacb Bokpyr ConHua no Kpyry, B LLEH-
Tpe KOTOpOoro Haxoamnocb 6bl ConHue, TO pas-
HMUA MeXAay OEeNCTBUTENbHON NPOOOSIKUTESNb-
HOCTbIO 060POTa BOKPYI OCU U1 TOW KaXYLLENCS,
KOTOPYIO Mbl ycTaHaBnmBaem no ConHuy, Obina
Obl N30 OHA B AeHb ogHa M Ta xe. Ee nerko
OnpenennTb, eCiN NMPUHATbL BO BHUMAHUE, YTO
N3 3TUX HebonblMX A00ABOK O0/KHbI B Teye-
HMEe roga COCTaBUTbCS LUenble cyTkn (3emns,
ABUrasicb No opobute, oenaeT B rog OAMH NULL-
HU 0OOPOT BOKPYF OCU); 3HAYUT, OENCTBUTESb-
Has NPOAO/IKUTENBHOCTb Kaxaoro obopoTa
paBHSAETCS

3654l CYTOK : 3664l =23 4. 56 M. 4 c.

3amMeTum, KCTaTu, 4YTO «OENCTBUTESNbHAs»
NPOAOIKNTENIbBHOCTb CYTOK €CTb HE 4TO UHOE,
Kak nepuog, BpaweHus 3emMsn rno OTHOLLUEHUIO
K ntobomn 3Be3ae; OTTOro Takme CyTkM 1 Ha3blBa-
0T «3BE3AHBbIMU>.

NTak, 3Be3aHble CYyTKU B CpeaHEeEM KOopo4e
COJNIHEYHbIX HAa 3 M. 56 C., KPYr/ibiIM CHETOM — Ha
4 M. PasHunua He ocTtaeTcd NOCTOAHHOW, MOTOMY
yto: 1) 3emnsa ob6xoamT okono ConHua He paB-
HOMEPHbLIM ABWXEHMEM MO KPYroBom opbute,
a no anauncy, B OOHUX YacTsax KOToporo (6onee
6nn3knx k ConHuy) OHa ABwXeTcsa ObicTpee,
B Opyrux (bonee oTOoaneHHbIX) — MeaJIeHHee,

18



N 2) OCb BpaLLeHUs 3eEMIN HAKITOHEHA K MI0CKO-
CTn ee opbutbl. O6e 3T NpUYNHLI 0O6YCNOBNU-
BAlOT TO, YTO UCTMHHOE U CpeaHee COJIHeYHOe
BPEMS B pa3Hble OHN pacxogaTcsa mexay cobon
Ha pPas/IMYHOE YMCNO MUHYT, AocTurarouiee
B HekoTopble gHM Ao 16. Tonbko yeTbipe pasa
B rog, o6a BpeMeHn CoBNaaatoT:

15 anpens, 1 ceHTabps,

14 nioHsa, 24 pexkabps.

HanpoTuBs, B oHU
12 dpeBpans,
3 HOs16pA

pasHuLa Mexay UCTUHHBIM U CPeLHUM BpeMe-
HEM OOCTUraeT HambosnbLUEN BENYNHbI — OKO-
Nno YyeTBepTn Yaca. Kpmasi Ha puc. 7 nokasbiBa-
€T, KaK BEIMKO 3TO pacXOXOEHWE B Pa3Hble AHU
roga.

Ho 1919 r. rpaxgaHe CCCP »xunu no mecT-
HOMY COJIHEYHOMY BpeMeHU. [na kaxagoro me-
puanaHa 3eMHOro wapa cpegHuii NoaaeHb Ha-
CTynaeTt B pas/iIniyHoe BpeMs («MeCTHbIN» MoJi-
0EHb), MO3TOMY KaxXabli FOPOL XU/l N0 CBOEMY
MECTHOMY BPEMEHWN; TONIbKO NPUOLITUE U OTXOA,
Nnoe3noB HasHavYanucb Mo obliemMy ansa Bcen
CTpaHbl BPEMEHU: MO neTporpagckomy. pax-
OaHe pasnuyann «ropoackoe» U «BOK3asbHOE»
BpPEMS; NepBOe — MECTHOE CpedHee COJIHeY-
HOE BpemMsa — MokKasblBa/in FOPOACKME Hachl,
a BTOpOe — NeTporpagckoe cpegHee CONHey-
HOEe BpemMs — rokKasblBaJM Yachbl XenesHoao-
POXHOro Bok3ana. B HacTosilee Bpema B Poc-
CUK BCEe XEeNe3HOOOPOXHOEe ABMXEHNE BeOeTCa
NO MOCKOBCKOMY BPEMEHMN.
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Puc. 7. 3101 rpaduk, nMeHyembli «rpadrkom
ypaBHEHUS BPEMEHW», NOKA3bIBAET, Kak BEINKO B TOT
WJIN MHON [OEeHb PacXOoXOeHNe MeXay NCTUHHBIM
M cpegHuM nonygHem (nesas wkana). Hanpumep,

1 anpens B UICTUHHBIN NONLAEHb BEPHbIE
MexaHN4yeCKmMe Yacbl A0JKHbI MokasaTtb 12 4. 5 m.

C 1919 . y Hac B OCHOBY cHeTa BPEMEHU OHS
NOJZIOXXEHO HE MECTHOE, a Tak Ha3blBaeMOoe «0-
SICHOEe» BpeMs. 3eMHOW Lwap pasnefnieH mMepu-
OnaHaMn Ha 24 OOMHaKOBbIX «MOsca», N BCE
MYHKTbl OQHOr0O Mosica UCYMUCNAIT OAMHAKOBOE
BPEMS, MMEHHO TO CpelHee COJIHEYHOE BpeMS,
KOTOPOE OTBEYaeT BpeMEeHU CpeHero Mmepman-
aHa [aHHoro nosica. Ha BcemM 3eMHOM Lwape
B KaXObll MOMEHT «CyLLeCTBYeT» MNO3TOMY
TONIbKO 24 pasnuyHbiX BPEMEHU, 8 HE MHOXe-
CTBO BPEMEH, Kak Obl10 40 BBEOEHWNS MOSICHOIO
cyeTa BPEMEHMN.

K aTum Tpem poaam cyeta BpemeHu: 1) uc-
TUHHOMY COJIHEYHOMY, 2) CpefHEMY MECTHOMY
COJIHEYHOMY 1 3) NOSACHOMY — Hafo NpubaBuUTb
4yeTBepPTbIN, YyNOTPEBASEMbIA TONIbKO aCTPOHO-
Mamun. 1o — 4) «3Be34H0Ee» BPEMS, UcyHncnse-
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MO€ MO YNOMSIHYTbIM paHee 3BEe3AHbIM CyTKaMm,
KOTOpPbIE, KaK Mbl y)X€ 3HAaeM, KOpO4Ye CpeaHunx
COJIHEYHbIX MPUMEPHO Ha 4 MUHYTbl. 22 CEH-
Tabps oba cyeTa BpPEMEHW COBMagaloT, HO C
KaXkapIM cnegylwyM OHEM 3BEe3OHOEe BpeMs
ornepexaeT cpeaHee CoJIHEYHOE Ha 4 MUHYTHI.

HakoHel, cywecTByeT ewe 1 n4atbii BuA
BPEMEHN, — 5) TaKk Ha3blBaeMOe JeKpeTHoe
BpeMS, — TO, N0 KOTOPOMY B TeYeHne IeTHEro
Ce30Ha XMBET BCce HaceneHune Poccum mn 60nb-
LUMHCTBO 3anagHbiX CTPaH.

LexpeTHoe BpeMs ngeT PoBHO Ha OOMH Yac
BNepean nosiCHoro. Llenb aToro meponpusatus
COCTOUT B ClieayilowemM: B CBETNIOE BpPeEMS FO-
0a — C BECHbl 0 OCEHN — BaXHO Ha4yMHaTb U
KOHYaTb TPYAOBON AEHb NOpPaHbLUe, YTOObI CHU-
3UTb pacxon 31eKTPOIHEPIUN HA NCKYCCTBEH-
HOe ocBeLlleHne. ITo gocTturaeTcs odpuumanb-
HbIM MEPEeBOAOM 4aCOBOW CTPEenkM Brepea.
Takon nepeBon B 3anajHbiX rocygapcrBax
OenaeTcs Kaxaylo BecHy (B 4ac HOYM cTpesika
nepecrtaBnseTca K uudpe 2), a Kaxaylo OCeHb
yacbl BHOBb NepeBOaATCS Hasag,

LexpeTHoe Bpemsi BnepBble ObII0 BBEOAEHO
y Hac B 1917 r.1; B TeyeHne HEKOTOPOro nepuo-
Ja cTpenka 4YacoB Obilna nepeBedeHa Ha [Ba
N Jaxe Ha Tpu 4aca Brnepen; Nocsie HECKOJIbKUX
neT nepepbiBa OHO BHOBb BBeaeHo B CCCP
¢ BecHbl 1930 . 1 oT/IMyaeTcs OT NOACHOro Ha
OOMH Yac.

1Mo nouuHy A.U. MNMepenbmaHa, NpeanoXnBLLIErO 3TOT
3aKOHONPOEKT. (MMpum. pen.)
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MpoaomkuTenbHOCTb AHSA

ToyHas NPOOOIKUTENBHOCTb AHA ONS KaXA0ro
MecTa 1 ntobon aaTbl roaa MOXeT ObiTb BbI4UC-
neHa no Tabnuuam acTPOHOMUYECKOro exero-
HUKa. Hawemy ymntaTenio egsa num, ogHako, no-
HapooOuUTCa aNna obuxodHbiX uUenen nogobHas
TOYHOCTb; €C/NI1 OH rOTOB YAOBOJIbCTBOBATHLCH
CPaBHUTENBHO rPyObiM NPUBANXKEHMEM, TO XO-
pOLYO Cnyx0y COCNyXuUT emy npuaaraembiin
yepTex (puc. 8). Boonb neBoro ero kpas noka-
3aHa B Yacax poAoJIXXUTEesIbHOCTb AHS. Bponb
HUXXHEro kKkpasi HaHEeCEeHO YrNoBOe pPacCTosiHue
ConHua oT HebecHOro akBaropa. ATO paccTos-
HUe, u3MepsieMoe B rpajycax, Ha3blBaeTCs
«CckNloHeHmem» ConHua. HakoHel, Kocble NMHUM
OTBEYAlOT Pa3/INYHBLIM LUMPOTaM MecT Habnio-
neHuns.

Y106bl MONL30OBATbLCA YEPTEXOM, Haao
3HaTb, KAk BEIMKO Yr/IOBOE pacCTOsAHUE («CKJ10-
HeHue») ConHua OT 3KBaTopa B Ty WM WUHYIO
CTOPOHY Ans pas3nuyHblix AHen roga. CooTBeT-
CTBYIOLLME [aHHble YyKa3aHbl B Tabnuyke Ha
cTp. 26.

MokaxxeM Ha npumepax, Kak noJsib30BaTbCSH
3TUM YEPTEXOM.

1. Hantn npogonxutenbHOCTb OHS B cepe-
OnHe anpena Ha wupoTte 60°.

Haxooum B Tabnuyke cknoHeHne ConHua
B cepeaviHe anpens, T.e. YroBOe pacCcTosiHue
€ero B 9Tu oHWM oT HebecHoro akeaTopa: +10°. Ha
HUXKHEM Kpato yepTexa oTbicknBaem 4mcnio 10°
1N BeJeM OT HEro nNpsMyto JIMHMIO NoA, NPAMbIM
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Puc. 8. HepTtex ana rpadunyeckoro
onpeaeneHns NPpoaoIKNUTENbHOCTU OHS.

YIIOM K HWXKHEMY Kpal OO nepeceyeHus
C KOCOW nunHMen, oTeevatouwen 60-n napanne-
nn. Ha neBom Kpaio TOYKa nepecevyeHus oTee-
YyaeT Yncny 141/2, T.€. UICKOMagd NMpOoAOSIXUTESb-
HOCTb OHS paBHa npumepHo 144.30m.
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