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MobYyC

« Camas nydwas n npueblYHas
Moaenb 3eMnn — 3To rnobyc.
He cnyyanHo B KabuHax
KOCMMYECKNX Kopabnewn

YCTAHOBJIEHbI MaJIEHbKUE
SJIEKTPOHHbIE FJ'IO6YCbI;
Nno HUM KOCMOHABTHI

JIErKO MPOCNEXUBAIOT CBOM
MapLUpyT BOKpPYr MAaHETHI.

=« Ho Ha rnobyce HenpocTo M3M
ero Henb3s HanevyaTtaTb B KHUre. A rnaBHOE,
rnobyc — CUIbHO YMEHbLUEHHAS MOAENb 3eMM.




MobYC

=« ECnn narotoButb rnobyc B MacluTabe
1:1 000 000 (T.e.B 1.cm 10 KM), TO €ero
ONaMeTPp OKa)KeTcda paBeH 12,7 M. [Ans
Takoro rnobyca notpebyercs orpoMHas
KOMHATa, @ YTobbl MOCMOTPETb Ha
CeBepHbI NONIOC, NPUAETCA 3aNe3Tb Ha
nectHuuy. NMostomy 6€3 NIOCKOU KapThl
He 060UTUC.



KAPTOIPA®OUNYHECKUE NMPOEKLANI

= J1tobas KapTa — 3TO NpoeKLUns 3eMHOro LLapa
MM NHOW MNAHETbl Ha NIOCKOCTb. /1N 3Toro
BHayasie NepexoaaT OT HEMPaBUIbHON (OPMb
3eMNN K rEOMETPUYECKU NpaBUIbHOU urype
anaunconaa nmMbo wapa, a 3aTeM C HUX
NPOEKTUPYIOT M3o6pa>|<eHme Ha MJIOCKOCTb C
MOMOLLIbIO CTPOrMX MaTEMATUYECKUX YPaBHEHWUM.

« Cdepy Henb3s pa3BepHyTb Ha MI0CKOCTU 6e3
pa3pbiBa unn cMaTus. CyTb KapTorpaguyeckmx
NPOEKLNN KaK pa3 B TOM U COCTOUT, YTOObI
Hauy4LwmnM obpasoM «CripoekTUpoBaTb»
peasibHyl0 cbepruyecKyto NOBEPXHOCTb MAaHEeTHI
Ha MJIOCKOCTb, Y4YMUTbIBAs Npu 3TOM BCE
NCKaXXeHUS 1 CBOAS X K MUHUMYMY,



KAPTOIPAPUHECKUE NMPOEKLIUA

= [NaBHOE, YTOObI KaXXA0WM TOYKE Ha 3EMHOM LLApe
COOTBETCTBOBAJIA TOJIbKO OHa TOYKA Ha KapTe,
N JOCTUYb 3TOr0, OKa3blBAETCS, MOXXHO
MHOXXEeCTBOM Crnocobos

« Bce kapTorpaunyeckme npoekummn B 0aHUX
MecTax Kak bbl OKMMaloT n3obpa)xkeHue, a B
IPYrnx — pacTtarneatoT; HO B Ntob6oOM crnyyae
NCKAXKEHNSI HEN3OEXKHDI.



KAPTOIrPA®OUNYHECKUE NMPOEKLNI

» PasnuualoT nckaxeHns AnuHbl,
nnowaneun, yrnos n ¢gopm. Ha
KPYNHOMACLUTAbHbIX KapTax CpaBHUTENBHO
HebonbLUMX TeppUTOpUK (HanpumMep,
OTAENbHbIX 0bnacten Poccumn) ncKaxxeHus
MWHWUMaJIbHbI, HO Ha MENKOMacCLUTabHbIX
OHW MOTryT OKa3aTbCsl OYEHb
CYLLECTBEHHbIMW: NHOrAA NNOLLAAU
MaTEpPMKOB MNpeyBENNYMBAOTCS B
HECKOJIbKO pas3.



~ | B kxayecmee npumepa

1 1 npueedex npoghuns
20/108b1 YE€N106EKAE, KO-

mopsil U3MeHaemca

| Ha kapme 6 coomeem-

CMBUU C UCKaXeHUs-
MU cchepuyeckou no-
8EPXHOCMU

d
r
c—-"_
<

: Heuckaxesid
o0 120° npoghuns

—

Mupoeasa kapma 6 pasHoy20/1bHOL HOPMansbHOU Yunuxdpuyeckold npoexuuu Mepkamopa




PABHOYI OJIbHbIE MPOEKLAW

= PaBHOYroJsibHble NPoeKuMmn CoxXpaHsaoT 6e3
NCKAXKEHNWN YINbl N HOPMbl HEOONBLLMX
06BLEKTOB, 3aTO B HUX pe3ko AedOpMUPYIOTCS
OJIMHBI U Naowaan. Ha Takux KapTtax
[peHnaHans BbIrNSAANT B AECATKU pa3 60sibLue,
yeMm Maparackap, XoTd Ha CaMOM aene ux
NJolaan pa3nmMyatoTcs He CTO/b CyLeCTBEHHO
— BCero B 4eTblpe pa3a. [1puynHa B TOM, 4TO
[ peHnaHaAna pacnonoXeHa Ha nnHumM CeBepHOro
NONAPHOro Kpyra, rae NCKa>xeHmns pasMepoB
ocobeHHO BennkKu, a Mapgarackap — y KOXHoro
Tponwuka, rae naowaan noyYTn He NCKaXkatoTcs.



PABHOYI'OJIbHbIE MPOEKLW

« [10 KapTaM, COCTaBJ/IEHHbIM B
DABHOYIO/1bHbIX LIUMHAPUYECKUX
NpoeKkLUunsax, n3-3a CUIabHOW aedopMaumm
HEBO3MOXXHO U3MEPSATH MAoLaamn, HoO 3aTo
OHW 0COBeHHO YyAO0OHbI A1 TOro, YToobLI

NpoKaablBaTb MapLpyTbl Cy40B U
camoJsieToB. [103TOMY BO BCeEX CTpaHaxX
MUPa HAaBUTALUMOHHbIE KapTbl COCTaBNAIOT
B PABHOYIOJ1bHbIX MPOEKLUAX.



PABHOBEJIMKUE NMPEKLUWU

« PaBHOBeJ/IMKME NPOEKLMUN COXPaHAIOT
HEU3MEHHbIMW MOWAAN, HO Yrnbl U OPMbI B
HUX CU/TbHO UCKaXXeHbl. KapTkl, COCTaB/IEHHbIE B
TaKnX NpoeKkuunsax, yaobHebl Ans onpeaeneHus
naowanen, HanpMMep pasmMepoB rocyaapcTs,
3eMefbHbIX Yroann, akBaTtopun 1 T. M.

» Ha 3Tux KapTax Hepeako MOXXHO BUAETL
CNJIOLLEHHbIE oyepTaHusa 'peHnaHann nnu
CTPAHHO U30MHYTYIO U CITOBHO «YAJ/IMHEHHYIO»
tOXXHYt0 AMepuKy. [l1eno B TOM, YTO OHU
pa3MeLleHbl Ha Kpato KapTbl, pa3Mepbl 06 bEKTOB
nepeaaHbl TOYHO, HO 3aTO MPULLINIOCH,
npeHebpeub nx GopmMown



MPOU3BOJIbHbIE NMPOEKLWU

=« [Mpoun3BosibHbIe NPOEeKLUN NMEIOT CaMble
Pa3HOOOpPa3HbIE NCKAXKEHUSA U ASIUH, U
noLagaen, n yrnoB, HO OHU pacrnpeaensatoTcs no
KapTe Hanbonee BbIUrpbIilHbIM 06pa3oM; npu
3TOM KaK Obl OCTUraeTcd HEKMKU KOMMPOMMUCC.
Hanpumep, MMHUManbHbIE UCKAXKEHUS AeNatoTcs
B LIEHTpas/IbHOM YaCTu KapTbl, @ BCE CKaTUSA U
PACTSPKEHUST «COPACHIBAOTCSA» K ee KPasiM



MPOU3BOJIbHbIE NMPOEKLUWU

« Cpean npounsBosbHbIX BblAENASAOT
PAaBHOMNMPOMEXYTOUYHbIE NMPOeKLMUM Mo
MepuamMaHaM UM No napannensam. B Hux
NCKaXXeHUs AJIMH OTCYTCTBYIOT MO OAHOMY
U3 HanpaBneHun: nMbo BAOIb MepUaMaHa,
mbo BAOMAb Napasnienu.



TUMNbl NPEKLUXA NO BUAY
BCMOMOIATE/IbHOU NMOBEPXHOCTW

= [10 BUAy BCnoMoraTtenbHOW NOBEPXHOCTH,
MCNOSIb3YEMOW NpU nepexoae ot
3NIMNCoMAa UK Wapa K NIOCKOCTU KapThl
NpoeKLUnN NoApa3aAenstoT Ha

» LLWIMHAPUYECKHNE, KOraa LLap NpoeKTH-
DYETCS Ha MOBEPXHOCTb LMNNHAPA;

« KOHMYECKMe, KOraa BCrnoMoraTesibHOW
MOBEPXHOCTbIO CAYXXUT KOHYC;

= a3MMYTaJibHble, KOrZla NPOeKTUPOBaHME
BEJIETCA Ha M/IOCKOCTb
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« [ng kapT Mupa yalle
BCEro UCnosb3yoT
LUWInNHApUYecKme
NpoeKumn, pa3MeLlas
LUWANHAP TaK, YTobObl OH
Kacasicq wapa no
3KBATOPY WK pacceKarn
ero B6/1m3u akBaTopa.
Torpa Adpuka,

LleHTpanbHaga n KOxHas
AMepuka, FOxxHaa A3uns u lpn pacrnionoxeHnn Ha N/10CKOCTH
! JINCTOB KapT, OorpaHUYE€HHbIX Napall-

ABcTpanusa 6yayT JIEJIIMA N MEPHANAHAMH, MOSIB/ISIIOTCS
NCKa>XEHbI MaJ10, MOTOMY N.ZclIN:18

YTO OHW PACIOSIOXKEHBDI
61U3KO K NUHUN
KacaHus.

KAK BbIBUPAIOT IMPOEKLINIO




KAK BbIBUPAIOT FIPOEKLI,I/II-O

« [nsa n3obpaxkeHus
Poccun yaobHbl KOHU- SN
Yyeckume npoeKkLumn, B ,';;;M‘,;;gm ,l,l,l;‘*é i 1-3‘:
KOTOPbIX BOOOPaXa-  [Wryaradenss arahie ;. !‘im":-‘w;

eMbIN KOHYC paccekaeT IIIIIIIIIEdMIIIIW TNy ]|

LA INE ﬁ lllll" anllIllIV‘ 11lllll
3€éMHOW Lap no napan- '
nensam 47 v 62°

CEBEPHOWN LUMPOTHI: Ha
Paspsie uaoGpaxcenun 6 npeOenax oKeawna
co3aaBaeMbIX NOA0OHLIM OOPC
TaK Ha3blBaeMble IMHUN HYNEBbIX I/ICKa>KeHVIM
BOM3K HUX ©KaTUS N paCTSPKEHUSI HEBENUKMN,
4yTO YA06HO, MOCKOJIbKY MEXay HUMU HaXOLI,FITCFI
CaMble r'yCTOHaceNnéHHble 061acTu




KAK BbIBUPAIKOT NMPOEKUUIO

KapTbl CeBepHOro J1eqoBUTOro okeaHa unu
AHTapKTUAbI

NydLle BCEro
COCTaBNATb B
a3nMyTaIbHOW
NpoeKLnH,
DAaCrnonoXmB
BOOOpa)kaemyo BC
TaK, YTobbl OHa Kacanacb

nositoca. Toraa pactaXXeHus B NMOAAPHbIX
obnacrax 3emnu OKa>XyTCA4A MMHNMAJIbHbIMW.




KAK BbIBUPAKOT MPOEKLUHAIO

B nocnegHue gecatuneTns BoO3poC UHTEpPEC K
OCBOEHMIO OKeaHoB, NoTpeboBanncb ocobble
NPOEKLMN, B KOTOPbIX aKBATOPUN UNU HE
NCKaXXaloTCa COBCEM, WU UCKAXXAKOTCA B OYEeHb
Masion CTEMNEHM.

[losABMNNCb KapTbl OKEaHOB, COCTaB/IEHHbIE B
DAaBHOBESIMKUX MPOEKLUMUSAX, B KOTOPbIX OYEHb
yAOOHO U3MepSTb NMAoWaan Lenb@OoB U
NpUBPEXHbLIX 30H, OoNpeaensTb pa3Mepsl
CpeANHHO-OKEQHNYECKNX XpebToB 1 MOABOAHbBIX
BnaanH. Ho 4Tobbl A0OUTLCS PaBHOBETMKOCTU
OKEaHOB, MPULLNIOCb «MNOXXEPTBOBATL>» CYLLEN:
oYepTaHUs MaTEPUKOB NPU 3TOM CUJTbHO
NCKaXXeHbl N Aake pa30pBaHbl.



FPa3pbie u uckaxenue
usobpaxeHus 8
npedenax Mamepuka
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TEOIrPAPUYHECKUE
MOJIFOCA

= 3eM/1q HenpepbIBHO BpalllaeTcH
B Hanpas/ieHNU C 3anaja Ha BOCTOK.

[lmaMeTp, BOKPYr KOTOPOro npoucxoauT 3To
BpalleHne, Ha3biBaeTCq OCbIO BpalleHUs 3eMu

« JTa OCb NnepeceKkaeTcs C NoBepXHOCTbIO 3eM/N B
ABYX TOYKax, KOTOpble Ha3bIBaloTCH

reorpacmnuyeckMmMm nosirocamm: oamH CeBepHbiM,
a apyron tOXXHbIM

= CeBepHbIM Ha3bIBAETCH TOT MOMIOC, B KOTOPOM,
eCc/iM CMOTPETb Ha Hero cBepxy, BpalleHne 3emnu
HarnpaB/eHO NPOTMB XOAa YacoBOW CTPESKW.
[MpOTMBOMONOXHbIA NONOC Ha3biBaeTcd KOMHbIM




IOKBATOP
N NMAPAJIIEJIN

« Yepe3 nobyto ToUKY Ha 3eMHOM
LLlape MOXHO npoBecTu becuncneH-
HOe MHOXEeCTBO 60/bLUMX U MasbIX KPYroB

=« BonbLwKMM Ha3biBaeTcs Kpyr, 06pa3oBaHHbIN Ha
3EMHOMN NMOBEPXHOCTU MSIOCKOCTbIO CEYEHUS,
NPOXOAALEN Yepes3 LIEeHTP 3eMu

= ManbIM Ha3biBaeTca Kpyr, 06pa3oBaHHbIM Ha
3EMHOMU MOBEPXHOCTUN MNIOCKOCTbIO CEYEHUS, HE
npoxoasiLien Yyepes LeHTp 3eMnu



OKBATOP
U NAPAIJIJIEIIN

= Bonblion Kpyr, N10CKOCTb KOTOPOIro
nepneHanKynspHa ocx [

M epuc"ug/

BpalleHnsa 3eMnu,
Ha3blBaeTCH
3KBAaTOPOM

= Manbin Kpyr,
NJIOCKOCTb KOTOPOro

napannesnbHa NJ0CKOCT
napannenbto




MEPUOAWARDI

= Bonbllon Kpyr, NnpoxoasLmmn Yepes
NOJIFOCbl 3eéM/TIN, HAa3bIBAETCH
reorpapuyecknM, Uan UCTUHHbLIM
MepuanaHOM

= Yepes KaXayt TOYKY Ha 3eMHOM
NMOBEPXHOCTU, KPOME MOAOCOB, MOXHO
NPOBECTU TOMbKO OAUH MEpUAWaH,
KOTOpbIX Ha3blBaeTCd MepuanaHoOM
MecTa




MEPUOUAHRHDI

=« MepuaunaH, npoxoaawmnm yepes 'PUHBUYUCKYIO
aCTpOHOMMYeCKYo obcepBaToputo,
Haxoasawytocs B AHMnu B6nun3n JIOHAOH3,
NPUHAT MO MeXAyHapoaAHOMY coralleHunto B
KayecTBe HavyasibHOro (HyJs1eBOro)
MepuavaHa

« [110CKOCTb 3KBaTOpa U NIOCKOCTb HavabHOro
MepuamaHa aBngrTCAa OCHOBHbLIMU MJIOCKOCTAMMU,
OT KOTOPbIX NPOU3BOAUTCA OTCYET
reorpaduyeckmx KoopamHat



[EO'PA®PUYHECKUE
KOOPOUHATDI

=« Feorpadpunuyeckme KoopamuHaThl - 3T0
YINIOBblE BENMYMHBI, Onpeaensolmne nonoxeHme
NAHHOWN TOYKM Ha NMOBEPXHOCTU 3EMHOIO

annunconaa
= KoopamHaTaMu TOUYKM Ha 3€MHOW NMOBEPXHOCTU
ABMSAOTCS
» reorpauyeckast LLNPOTa

» reorpaduyeckas nonroTa



TEOrPAPUYHECKAA LUUPOTA

« Feorpacdmnuyeckomn LLMPOTOMN HA3bIBAETCS Yo
MEXY MOCKOCTbIO 3KBaTOpa W Hanpas/ieHNeM
HOpManun K NOBEPXHOCTW SANUMNCOMAA B AaHHOW
TOYKE MW ANWHA AYyrn MepuanaHa, BblpaXkeHHas
B rpajlycax, Mexay 3KBaToOpOM W napannenbio
NAHHOWN TOYKM

« LLnpoTa namepserca ot akBaTopa K ceBepy U
tory ot 0 go 90°

= CeBepHas LWMpOTa CYMTAETCSA NOSOXKUTENTLHOM, a
tOXKHass — oTpuuaTenbHOW. Bce Toukn, nexatime
Ha OAHOW Mapannenu, UMeKT OANHAKOBYIO
LLINPOTY



[EOPA®OUYHECKAA OOJITOTA

« Feorpadpuueckon A0JIroTOM Ha3blBAETCH
NBYrPaHHbIN Yron Mexay naoCKOCTbIO
Ha4ya/lbHOroO MepuanaHa n MI0CKOCTbIO
MepuauaHa AaHHOW TOYKU, MU ASIMHA Ayru
3KBATOPA, BblpaXX€HHAS B rpagycax, Mexay
Ha4yanbHbIM MEPUANAHOM U MEPUANAHOM AAaHHOM
TOYKM

« [lonrota n3amepsiercs B rpagycax. OTcyeT
BEAETCSH OT HayaNibHOro MepuamaHa K BOCTOKY U
3anaay ot 0 go 180°



TEOPAPUHECKAA OOJIFOTA

« Jlonrota, oTcYUTbIBaeMast Ha BOCTOK,
Ha3blBaeTCs BOCTOYHOM U CYUTaETCH
NONOXXUTESTbHOU

= Jlonrota, oTCYMTbIBaEMas! Ha 3arnaj, Ha3biBaeTCS
3anagHoON U CYMTAETCSA OTPULIATENBHOM

« Bce Touku, nexawjme Ha o gHOM MepuanaHe,
UMEIOT OAHY U TY Xe AONIroTY
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aonrorta Toukmu M




Onpedenenue 2eoczpadhuyecKkux KoopouHam
nyMxkma A




OJIMHA AYIr'M MEPUOUWAHA

« 3Has paamyc 3eMnn, MOXHO paccuinTaTb AJSINHY
6onblioro kpyra (MepmamnaHa n aKBaTopa):
= 2 X 3,1459 x 6371 =40030 kM

« [N npnbnm>xeHHbIX pacy4eToB MOXXHO MPUHSTD
40 000 k™M

« Onpepenve anvHy 60NbLLIOIO Kpyra, MOXHO
paccynTaTb, YeMy paBHa AJSIMHa Ayrn MepuanaHa
(3kBaTopa) B 1° mim B 1"

1° nyrn = S/360°=40 030 kM/360°=
= 111,2 kwm;
1" ayrn = 111,2 km/60" = 1,853 kM



OJNAHA OYTI'U NNAPAJUIENN

= [/IMHa KaXXaoW napaniieny MeHblle AJINHbI
3KBATOPa U 3aBUCUT OT LUMPOTbI MECTA

« [INnHa ayrmn napannenu Ha onpeaeneHHon
LUIMPOTE (P CHMUTAETCH NO POPMYeE:

Lnap=L3kBaTopa-cos®p

« [1pn onpeaenennn anvHbl oyru napanienm
cneayeTt nMOMHUTb, YTO MPU OAHON N TON XKe
PA3HOCTW AONATOT ANIMHA AYrY Napanienm C
NpUBAMXKEHMEM K MONIOCAM YMEHbLLUAETCS, Tak
KaK (OYHKLNS KOCMHYCA C YBE/IMYEHNEM YT/
ybbIBaeT



ASNMYTbI. KAK OMNMPEAOEJINUTD
HAIMPABJIEHUE MO KAPTE

« CopneHTHUpoBaTbLCA NO KapTe — 3HA4uUT
YMETb YCTAHOBUTb CTOPOHbI CBETA U
HaMeTUTb CBOW MapLUpyT. [N 3TOro Hy>HO
onpeaennuTb MarHUTHbIN a3UMYT
HanpaB/1€HUSA — Yros, KOTOpPbIU
OTCYMUTBLIBAIOT BNPaBO OT CEBEPHOrO KOHLIA
MarHMTHOW CTpPenKn A0 AaHHOro
HanpaBeHUS



ASNMYTbI. KAK OMNMPEAOEJINUTD
HAIMPABJIEHUE MO KAPTE

= 3Has MarHUTHbIW a3MMYyT, MOXHO HAHECTU
HarnpaBfiEHNE Ha KapTy, OTJIOXUB C NMOMOLLIbIO
TPAHCMOPTMPa COOTBETCTBYIOLLMIA YIO OT
MepuanaHa. Mpu 3ToM NpUaETCS BBECTU
NornpaBkKy HA MarHUTHOE CKJIOHEHMe, T. €.
OTK/IOHEHME MAarHUTHOW CTPENKM OT UCTUHHOIO
asnMyTa, NOCKOIbKY MarHUTHbIM nontoc (Kyaa
HarnpaBneHa cTpenka komnaca) u CeBepHbin
nontoc (rae cxoasTcs MepuanaHbl) He
COBMaAaloT



MAIHUTHOE CKIIOHEHUE

= OTKpbIN OTK/IOHEHKE MarHHTHLA
MarHUTHOW CTPENKN OT
JINHUK CceBep — tor
KUTAUCKUM y4eHbin XI
Beka LLaHb lya.
3HayeHue CKJIOHEHUS
YKa3bIBAETCA Ha KaXXAOM
NINCTE Tonorpadunyeckon
KapTbl. BOCTOUHOE
CK/IOHEHWE BBOAUTCS CO
3HAKOM MAOC, a 3anafHoe
— CO 3HaKOM MWHYC.

Maznumuoe cxnoneHue



