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dopma 1 pasmepbl 3emMnu



[peyecknn y4eHbln IpaTocieH, Xuswmnm B Ervnre,
NPOBEN NepBoe AOCTATOYMHO TOYHOE onpeaeneHne
pasMepoB 3eMN.

3paTocq)éH
(276 -194 1. BO H.9.)

Cnoco6 3patoccheHa:

°* U3MEepPUTb ANUHY AYrM 3eMHOro MepuanaHa B JIMHEUHbIX eauHMUUax U
onpenesniutb, KaKyl 4YacTb MNOJIHOM OKPYXHOCTUM 3Ta Ayra
cocTaBnsieT;

° MOMyYUB 3TU AaHHble, BbIYUCNUTb OANUHY AyrvM B 1°, a 3aTemM AJIUHY
OKPY>XHOCTU U BENIMYUHY ee paauyca, T. e. pagmyca 3eMHOro Lapa.
OnuHa p[Oyrm MepuavaHa B rpagycHouM Mepe paBHa pPa3HOCTU

reorpacoMyeckux LWUPOT ABYX NYHKTOB: @, — @, .



[peyecknn y4y€HbIN JIpaTocdeH, xmBwuin B ErmnTe,
NPOBENT nepBOe€ [OOCTAaTOMHO TO4YHOE onpegdeneHue

SpaTocq)eH
(276 -194 1. O H.9.)

UToObI onpeaenuTb pasHOCTb reorpacgpuyeckux WUpoT, ApaTtocdeH CpaBHUI NOMYAEHHYH
BbicoTy ConHUua B OAMH M TOT Xe AeHb B ABYX ropogax, HaxogsilMxcsi Ha OAHOM
MepuaunaHe. B nondeHb 22 uroHsi 8 AnekcaHopuu ConHye omcmoum om 3eHuma Ha 7,2°. B
amom OeHb 8 nosideHb 8 20pode CueHa (HbiHe AcyaH) ConHue oceewaem OHO CaMbiX
anybokux Konoodues, m. e. Haxodumcsi 8 3eHume. CnedoseamenbHO, OsluHa Oyau
cocmaensiem 7,2°. PaccmosiHue mexody CueHol u AnekcaHopuel (800 kM) y OpamocgheHa
pasHa 5000 epeyeckux cmadul, m.e. 1 cmadusi = 160 m.
L 360° “

S000= 7207 L=250 000 ctaguu nnu 40 000 KM, 4TO COOTBETCTBYET COBPEMEHHbLIM U3MEPEHUAM
AJNUHBbI OKPY>XXHOCTU 3€eMHOro Lapa.

BbluncrneHHbIn pagnyc 3emnm no JpaTtocdeHy coctaBun 6 287 Km.
CoBpeMeHHbIe N3MepPEHUs AatoT Ansa yCpeaHEHHOro paanyca 3emMnu BennunHy 6 371 km.



NapannakTuyeckMm cMmelleHMEeM Ha3biBaeTCA U3MEHeHMe HanpaBrieHnst Ha
npeamer
npu nepemMelleHnn HabnoagarTens.

Cnocob, OCHOBaHHbIA Ha SBNEeHUU
napannakTu4eCKoro CMeLlleHua U
npegycMatpuBaromm BblYMCIIEHME
pacCcTosilHUSA Ha OCHOBE UW3MepeHUMU
ANMWHbI OO4HOU M3 CTOPOH (6a3uca —
AB) n pByx yrmoB A u B B
TpeyronoHnke ACB, npumeHsieTcs,
€CniM  OKa3blBaeTCA HEeBO3MOXHbIM
HenocpeACTBEHHOE n3MmepeHune
KpaTyavllero  pacCcTosiHUA  MexAay
NyHKTaMMW.

Yem panbuie PacrnoJyioXKeH npeamer,
TeM MeHbLWe ero napansjakrn4ieckoe

CMelleHue, n yem GonbLlue
nepemelieHne Habnwagartena (6asuc
n3mepeHus), Tem bonbLlue

napanmnakrnyeckoe cmelleHue



Tpuanrynauus, pucyHok XVI Beka
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Ons onpepeneHuMa ANUHbLI AYrUM UCNOMb3yeTcs
cuctema TPeyronbHUKOB - cnocob6

TPUAHIyNALUUM,  KOTOpPbIM  BrnepBble  Obin
npumeHeH ewe B 1615 1.

NMyHKTbI B BepwMHaxX 3TUX TPeEYrosibHUKOB
BblOMpaloTcae no o6e CTOpPOHbI AyrM Ha
pacctoaHum 30— 40 KM Apyr oT Apyra Tak,
YyTOObl M3 KaX[oro MNyHKTa ObINMUM BUAHLI NO
KpanHen mepe ABa ApYyrux.

ToyHOCTb M3MepeHua 6a3uca anmHom B 10 Km
cocTaBnseT okono 1 mm.

N3mepus c NOMOLL IO yrnomepHoro
WHCTPYMEHTa (reogonura) yrnbl B
TpeyronbHUKe, OOHOW W3 CTOPOH KOTOPOro
siBnNsieTcs  6asuc, reopesncTbl  nony4aror
BO3MOXHOCTb BbIYMCNUTb ONIMHY OBYX APYrux
ero CTOpPOH.



B «kakom cTteneHn dopma 3emnu
OTNMYaeTcd OT wWapa, BbICHUNOCL B
kKoHue XVIII B.

[Ons YTOYHEHMUA doopMmbil 3emnun
PpaHuy3ckasa akagemMud Hayk cHapsaguna
OBe aKcrneguumu: B 3KBaTopuarsibHble
wnpoTel KOxHOM Amepukn B llepy n Ha
. Tepputopun  GuHnaHamm  n  Lseuun
- BONKn3n CeBepHOro nonsipHoro Kpyra .

= S e / ViamepeHust nokasanu, 4To AfMHa O4HOro
9kBarop 40,076 KM rpagyca AOyru wMepuamaHa Ha ceBepe
| = bonblie, yem B6NIM3KM aKBaTopa.

b=
! B
N R

OTO 03Hauvano, 4to popma 3emMnn — He
noeanbHbIA  WWIApP: OHa ChNflCHyTa Y
nontocoB. Ee nonapHbIn pagnyc Ha 21 Kv
KOpo4de aKBaTopuanbHOro.



[na wkonbHoOro rnodbyca macwTaba
1. 50 000 000 otnuume aTUX
paguycos bynet scero 0,4 mm, T. €.
COBEPLUEHHO HE3AMETHO.

OTHOLWlEHME pa3HOCTU  BEMUYMH
~3KBaTOpMAsibHOr0O U MONSAPHOIO
L pagnycoB  3eMnn K BEnU4YnHe
Ean S OKBaTOPUAaSibHOIO Ha3blBaeTCS
— gl cxamuem. o COBPEMEHHbIM
22100401070, [OaHHbIM, OHO cocTaBnsieT 1/298,
nnn 0,0034, T.e. cedeHne 3eMnum no
MepuamnaHy byaet a/11urncom.

CeBepubiii IQJIIOC
sin s ik e

P -

T - -
= -
-~



B XX B. brnarogaps u3aMepeHusamwm,
TOYHOCTb KOTOPbIX cocTaBuna 15 m,
BbIICHMUITOCb, YTO 3EeMHOM 3KBaTOp
TaKkKe Henb3s cYMTaTb OKPYXKHOCTLIO.

CeBepubii IMOJIOC

g ik , CnntoCHYTOCTL 3KBaTOpa COCTaBNsAET
Bcero 1/30 000 (B 100 pa3 meHbLIe
CMNSIFOCHYTOCTN MepuanaHa).

e . bornee To4HO popMy Hallen NnaHeTbl
W o U nepenaeT  durypa,  HasbiBaeMmast
L / arurncoudomM, 'y KoToporo noboe

sosm cedeHne MIOCKOCTbIO, NpoXoadllen
yepe3 UEHTp 3emMnun, He SBnsieTcd
OKPY>XHOCTbIO.

{IKBaTop 40.076 KM

B HacTosiliee Bpemsi popMy 3emnm MNPUHATO XapakTepu3oBaTb CHeayHLLMU
BENUYNHAMM:

cxxamue annuricouda —1 : 298,25;
cpeOHul paduyc — 6371,032 km;
OrluHa oKpy>XHocmu 3keamopa — 40075,696 Kkm.



OnpepgeneHne paccToaHUA B
CoJfTHe4YHOn cucTeme.
[ OpU3OHTaNbHbIN Napannakc



UamepuTtb pacctosiHue ot 3emnu ao ConHua yaanochb fNullb BO BTOPOU NOMIOBUHE
XVIII B., Korga 661N BnepBble onpeaerieH ropusoHTanbHbIN napannakc ConHua.

rOpVI3OHTaJ1beIM napanjiakCom (p) Ha3blBaeTCA yrosf, noa KOTopbiMm CO CBeTUJa
BUaeH paaunyc 3emMnu, nepneH.qMKyn;lprlﬁ nyJvy 3peHus.

R
sinp

D=

CeseTuno

UeM ganblue pacnonoXeH O0bLeKT,
TEeM MeHblue ero naparnsnakc.

Hanbonbluee 3HayeHne nmeet
napannakc JlyHbl, KOTOpbIU B
cpegHeM coctaBnseT 57'.

FopmsoHTaan bl naparnakc CBTI/IJ'I

3Ha4yeHuro napannakca ConHua 8,8” cooTrBeTCcTBYET paccTtosiHue pasHoe 150
MIH KM. OgHa acTpoHoMu4yeckas eamHuua (1 a. e.) paBHa 150 MnH KMm.

Ana manbix yrnoB, BblpaXXeHHbIX B paguaHax, sin p = p.
1 paduaH = 206 265”

206 265” (2010°)”
D= » R, Unu D — p R




Bo BTopon nonoBuHe XX B. pasBuUTUE paauOTEXHUKM MNO3BONUIIO OnpeaensTb
pPacCTOAHUA
no ten ConHeYyHon cnuctembl NOCPEACTBOM paanonokauun,
[MepBbiM 06bEKTOM cpean Hux ctana JlyHa. Ha ocHoBe pagunonokaumn BeHepbl
BENMMYMHA aCTPOHOMUYECKOW eauHuUbl onpedernieHa C  TOYHOCTbIO nopsiaka
KMomeTpa.
U—» B Hactosiwee Bpema Onarogaps
NCNOSfb30BaHUIO nasepos cTtano
BO3MOXHbIM MNPOBECTU  OMNMTUYECKYHD
nokauuto JlyHsbl.

‘4 3 [Mp 3TOM paccTosHUA OO0 JYyHHOW
' 4 NOBEPXHOCTU N3MepsAoTCH C
TOYHOCTbIO 4O CAHTUMETPOB.

s

Mpumep peweHna 3agayuum

Ha kakom pacctosiHum ot 3emMnu HaxoauTcAa CaTypH, Korgaa ero ropM3oHTarnbHbIA Napannakc
paBeH 0,9"?

HaHo: PeweHue:
p,=09“ (20109 (2010%” D, »p
— D, =—R, D ——R, Sl B £O]
D=1 a.c:,:. 1=y Ol Pe Do p,
Py=55 Dope _1ae.88
_? oPo _1ae-§8"_
D,-: D,= D, 09" 98a.e.

Omeem: D1 =98a.e.



OnpegeneHne pasmepoB CBETUI



3Has paccTosiHMe OO0 cBeTuna, MOXHO onpeadenuTb ero NIMHeWHble pa3mepbl,
ecnM Uu3MepuTb ero yrnosow paguyc p. dopmyna, cBa3biBalLwasi 3TU
BeNnYnHbI, aHanorm4yHa doopmyne Ans onpeaeneHust napannakca:

_ R

_sinp

A fs\l YunTbiBas, 4TO yrnoBbie AguameTpbl gaxe ConHua u

r/ JlyHbl coctaBnsawT npumepHo 30°, a BCe nnaHeTbl
BUAOHbI HEBOOPYXXEHHOMY rna3y Kak TOYKW, MOXHO
BOCNOJIb30BaTbCA COOTHOLUEHUEeM: sin p = p.

- Torga: p=2 wn Dp==
p p

CnepoBaTesnLHO, r=§ R

Ecnu pacctosiHne D usBecTHO, To r = D p, rae Benn4nHa p BbipaXkeHa B paguaHax.

Mpumep pewieHusa 3agaum

Yemy paBeH nuHenHbin anameTp JlyHbl, ecnuv oHa BUAgHa c pacctosiHusa 400
000 km nog yrnom npumepHo 30'?

[aHo: PeweHue:

D= 400000 km | Ecnu p ebipazums 6 paduaHax, mo r =D p
o =30 400000 kM +30+60" _

T d= 506 265" = 3490 Kkm.

Omeem: d= 3490 km.



Bonpochb! (c.71)

1. Kakue usmepeHusi, ebIrnosiIHeHHbIe Ha 3emMJsie, ceu
demesibCcmeyrom o ee cxxamuu?

2. MeHsiemcsi n1u u no Kakou rnnpu4yuHe
20pPU30OHManbHbIU Napasnnakc CosiHuya 8 me4dyeHue
2o00a?

3. Kakum memoodom ornipedersisiemcsi paccmosiHue 0o
é6nuwxauwux ninaHem 8 Hacmosiujee epemMsi?



[lomalluHee 3agaHue

1) § 11.
2) YnpaxHeHune 11 (c.71)

1. Uemy paseH 2opu3oHmarbHkIU raparnnakc KOonumepa, Habrrodaemozo ¢ 3emriu 8
rnpomusocmosiHuu, ecru Konumep 8 5 pa3s danbwe om CornHya, 4em 3emris?

2. PaccmosiHue JlyHbl om 3emnu e bniuxauweu Kk 3emre mo4yke opbumsi (nepuzee)
363 000 km, a 8 Hauboree yoarneHHou (arozee) — 405 000 km. Onpedenume
20pU30HMaribHbeIU naparnnakc JlyHbl 8 amux rosioXXeHUsIX.

3. Bo ckornbko pa3 CornHue bornbwe, yem JlyHa, ecrniu ux yarnoeele duamempsbl
OOUHaKo8hbI, a 20pU30HMarslbHbIe rnaparsnakcel pasHsl 8,8" u 57' coomeemcmeeHHO?

4. Uemy paeeH yanoeou duamemp CornHua, sudumoezo ¢ HenmyHa?



