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[Ilo Take
acTpoJioriga?

E3oTepryHUM
HalpsaM, OCHOBHE
TBEP/PKEHHS
SIKOTO — Iie Te,
1110 OJIOKEHHS
KOCMIYHHUX
HeOeCHHX TiJ
BIIJIUBA€E Ha
YKUTTS JIIOAUHU 1
Ha MO0y TOBI
CUTYyaAILlll




AcTpoJioriga vs
AcTpoHOMIA

AcTtpouJoria -
reoleHTpUYHa
cucTeMa

Tob6TO, pyx ycix
HebeCHUX TiJl
PO3MJIAJAETHCA K Y
JIaBHUHY: 3 TOYKHU
30py TOrO, III0 BOHU
00epTarThCs
HaBKO0JIO 3eMJIi

ACTpoHOMIiSl BpaXxOBYE
peasibHI KOOpAWHATH
HeOeCHUX TiJ Ta He
IHTepHIpeTye 1X
10JIOKEHHA SIK TaKe,
110 BIJIMBAE HA Hallle
I0OYTOBE KUTTS




AcTpouJiorig — ogHa 13
HaW/JIpeBHILINX chep
IHTepecCiB JIJAUHU

¢ Jlo BAHHUKHEHHS aCTPOHOMIl BOHaA
BBaKaJlacd HAyKOIO

® ToMy BCi HayKOBI HAIIPAMKH TOTO
4yacy TiCHO MOB’A3yBaJIKCA i3
aCTpPOJIOTIED

® 3apas CKJIaJHO 3HAWTH
€30TEPUYHUH HAIIPAM, 1110 KOJHUM
YUHOM He IOB’I3aHUU 3
acTpoJIOTiE ab0 He BUBYAETHCH 3a
JOTIOMOT 010 3arJIn0JIeHHSA B

aCTpPOJIOTIYHI aHaJIoT1l




BUHUKHEHHA acTpoJIoril

¢ AcTpoJiorisa BUHUKJA Oisibliie 4 TUCAY
POKIB TOMY

¢ Jltoay crocTepirajuy 3a pyxoM HeOeCHUX
TiJI Ta IHTEpPIpeTyBaJu UOTO,
BUKOPHCTOBYIOUYH PiBeHb HAYKOBOI
JYMKH TOTO 4acy

® ACTpOJIOTIYHI 3HAHHA
BUKOPUCTOBYBAJIUCA Y CLUIbCBKOMY
rOCIoAapCTBi, OYAIBHUIITBI TOILO

¢ Be misHime B acTpoJioril 3’ ABUJIXCH
MAaTEeMATHUYHI PO3PaXyHKH

¢ ChnocTepeXeHHs OTHOYACHO 33 PyXOM
[JIAHET Ta 3a NOAIAMHU KUTTH

‘ CIIOHYKaJIM IIYKATH 3B’A30K Mi>K HUMHU —

00 «sIK Haropi, Tak i BHU3y»




& Jlasg noger Toro yacy ue oyB
OYKBaJIbHUM, a He QirypajibHUU
BHpa3s.

BoHu 1mypo BipuJiy, 10 Ha Hebecax
€ TaKHM CaMHU CBIT, 1K Halll, CBIT
OOriB i cuJI, IKi CAIAKYIOTD 3a
JIIOAbMH.

Midu 6yab-aKHUX HAPOJAIB CBITY
JIV1lle HeJIaBHO MoYaJiv
CIIPUMMATUCH K CUMBOJIIYHI
onoBizi. Kosmch BoHU OyJiu
OYKBaJIbHOIO iICTOpPi€0 — TOOTO,
JIOAU BIPUJIH, 110 BCE 1Lie
Bi1OyBaJIOCs HacMpaB/i, i caMme B
TAaKOMY BUTJIA].

TomMy He AMBHO, 110 JIFOAX BIpUJIU B
Te, 1110 30pi Ta cy3ip’s — Iie 3aru6.ii
repoiB, a pyx Lux Cysip’iB onucye
JIaBHI Moil

AK Haropi,
TaK 1 BHU3Y




Havka. marig & Y cepenuHi XX cTOJITTH
Ve ’ dpaHLy3bKUU Qpinocod Mimenpb

€30TEPHUKA 1 dyko 3BEpHYB yBary Ha Te, SIK

MPOTATrOM CTOJIITh 3MIHIOBABCA

IX MicLe Y 3 e oot
JNICbKHH CIIOCiO AyMaTH Ta
YKUTTI CIpUMMATH CBIT.
quaCHOT & lleM cnoci6 BiH Ha3BaB «eMicTeMa.
Lle mjock Ha KuITAJIT JIIH3U, Yepe3
JIIOAUHHA AKY CyCIlliJIbHA IYMKa BU3HA4a€

[OCh K «IIpaBUJIbHE» Ta «ICTUHHE»
Ta, BiIIOBiTHO, IK «XHUOHE».

¢ Lle paMKkH, B AKHX ICHY€E HayKOBa
JAYMKa [I€BHOI €10XH




¢ JIroACTBO BUUILLJIO 13 pelirinHUX,
NOrMaTUYHUX Cepe,aﬂlx BikiB, KoJu
JIIOJIMHA BBaXkaJjiacs HIKUM, |
3BEPHYJIOCS 10 OIJIbII
'YMaHICTUYHUX i1eH Mpo LiHHICTb
JIIOUHU 1 11po il cBo6oAy BoJii. [leBHa
peJIriuHICTh IIPU [IbOMY 30epersiacs

OaHUM 3 | ; g

; ] ¢ CBIT cipUHMMaBCA K )KUBUU
[meplolB OpraHism, JIFO/CTBO He 6a4ynJI0

; BeJIMKOI pi3HULI MK )KUBUMH Ha
pOBKBlTy HEeXXHBUMU IpegMeTaMU
¢ Bce BBaxkasiocs OB’ sI3aHHUM, TOMY
ACTpOHOFH Maris 1 aJIXiMigd MaJid Barome
6yJIa 3 100)¢ 3HA4YE€HHA, aJK€ BOHH HaMaraJInucAd
BIIKPUTH TAEMHI 3B'A3KHA MIXK

BiﬂpOﬂH{eHHH pedyaMu. CI/IIVtI’BOJII/I, 3HAKW, KOCMIYHI

UKJIU CIPUUMAJIUCA AK YaCTUHA
CKJIaIHOI CUCTEMHU, KA 00'eqHYyBaJa
BCl YaCTHUHU CBITY B €AUHE IIlJIE.

¢ 3B’I30K Me€X pi3HMMH pedyaMH MOKHa
OyJI0 3HAWTHU 3a JOIOMOIO0
aHaJIOTiM Ta moJioHOoCTeH




Ha 3MmiHy
Enoci
BiapomxeHHA
100)507011W €|
KJIaCU4YHa
ernoxa

Kinacu4yHa enicteMa rpyHTyBaJ1acd Ha
1el, 110 CBIT MOXHa 3p0O3yMITH i
IOACHUTH 3a JJOIIOMOT 00 JIFOJCHKOTO
po3yMy.

Ha BigMiHy Bif emicteMu BigpogkeHHs,
sKa IOoKJIajaJsiacsd Ha aHaJIorIl Ta
B3AaEMO3B'A3KA MK PI3HUMU YaCTUHAMHU
CBiTYy, KJIaCM4YHA enicTeMa OyJia HalliJieHa
Ha KJjacu@ikalito, NopsaaoK i 4iTKi Mexi.

BcecBiT — 11e BeJIMKMH MeXaHi3M, Jie
KO>XHa 4YaCTUHA B3aEMO/IE 32 IEBHUMU
3aKOHaMU, Ki MOXXKHa IMOSICHUTH
MaTeMaTHYHO.

Y KJ1acu4Hy eI10Xy YiTKO pO3MeXyBaJlu
aCTPOHOMIIO 1 acTpoJioTiin. ACTpOHOMIA
[IPOJOBXKyBaJia pO3BUBATHUCA AAK TOYHA
HayKa, 3aCHOBaHa Ha CIIOCTEpeXeHHAX 1
MaTeMaTHYHHX pO3paxyHKaX.

AcTpoJiorisg nocTynoso cTaJa
PO3I/IANATUCA K MEHII Ha/linHa i
«HAyKOBa» AU CLUILIIHA.




¢ Tinbku Te, M0 MOXXe OYTH HAYKOBO
JI0OBEJEHO abo JOC/JiIKEHO,
BBAKAETHCS ICTUHHUM.

¢ Y cyyacHiu enicteMi 3HaHHS OiJiblie
He IPOCTO KJACUPIKYIOTh pedi abo
ABUIIA. BaX/IMBO 3p03yMITHU, AK CaMe
NPALIOTE Ti YU IHIII IPOLECH.

® AJie BakJIMBe Miclle 3aMMaE

2 [JII0PaJIi3aM — TOOTO BU3HAHHS, 110
quaCHHH icCHye 6€e3J1i4 pi3HUX NOIJIAAIB i

CBiT MiAXOA1B 10 MI3HAHHA CBITY.
BozaHoYac 3 HAYyKOBYUM 3HAHHAM
BU3HAETHCA BAXKJIUBICTh KYJIbTYPHUX,
ICTOPUYHUX 1 COLllaJIbHUX
KOHTEKCTIB. Hanpukiaz, pi3Hi
KyJbTYPH MOXYTb MaTH CBOI CIOCOOU
[II3HaHHA 1 pO3yMIHHA CBITY, 4Kl
3aCJYTOBYIOTH Ha yBary i mosary. lle
IIPOTUCTOITh OAHOMAHITHOMY 1
YHIBEpCaJIbLHOMY PO3YMIHHIO iCTUHH,
fAKe JOMIHYBaJIO paHille.




/1o 4oro TyT
MU?

JItoACbKiM CBIZJIOMOCTI, fIKa
npalBaja NEBHUM YUHOM
IPOTArOM BIKIB,
HEMOXKJIMBO 0Jipa3y
NepeKJIIYUTHUCA Ha IHIIUH
CIIOCiO CIPUMHSATTS

Tomy Mu Mmoxxemo 106pe
3HATH PO «HAYKOBICThb» Ta
«HEHAYKOBICTb», aje
puTtyanu (J0 AKUX
BITHOCUTHBCH 1
KOHCYJIbTAllisl acTpoJiora
YY TApOJIOra) 4acTo
NpanOTh 3a PaXyYHOK
TOrO, 1[0 Hallla CBIJOMICTh
«3a IHepLi€w» BIpUTH Y
Marirm i Te, 1[0 CBIT
HaBKOJIO HAC }KUBUM




AcTpoJIorisg CbOTO/iHI

®

®

HabGys1a BesiKe 4HCJI0 IK KPUTHKIB,
TaK 1 lIAaHYBAaJIbHUKIB

Mae BeJIMKy KUJIBKICTh LIK1JI

€ 0JHUM i3 HAaUBIJIOMIIIHX Ta
HAWIOLIKPEHIIUX €30TEPUIYHUX
HalnpsaMKIB

BUKOpPUCTOBYETBCA JJIS1 ONUCY
XapaKTepy JIIOAWHU (HaTaJbHa
KapTa), AJisl 3araJbHUX Ta
IHAUBIAYaJbHUX IIPOTrHO3IB HA
MaWOyTHE, AJif MMOIYKY BiJNOBiAeN
Ha oOyTOoBi Ta ¢isiocoPcChbKi
MMUTAHHA

BoHa He € «KICTUHOIO», IK Y elicTeMi
Bigpo/xeHHd, ajie 1 He «<HEHAYKOBa
AYPHULISA», AK M1 YaC KJIACUYHOI
Enoxu. BoHa mae micue 0yTH i
IIPUHOCUTH KOPUCTb, HABITH AKIIO 11
HAYKOBICTb He JOBeJeHa




[llo Take
HaTaJibHA KapTa?

BigobpakeHHs
[IJIAHET Y 3HaKaX i
JlIoMax, IK BOHU
OyJi0 B
KOHKpPEeTHUH
MOMEHT 1 B
KOHKPETHOMY
MICII HapOJKEeHHSA
JIIOJIUHU

Takoxx MOXKHa
oo6yayBaTH KapTy
MOMEHTY IO/l
TOLLO




[Ipeniecis naaHeT, abo
«TO 1110, 51 OiJIbIlIEe He
Puou?»

4 TUCAYI pOKiB TOMY BeCHa
1 HoBu# actpoJsioriyHuu
piK IMOYHUHaMACA, KOJIU
BisyasibHO COHIe
3HAXO0/IUJI0CA HABIIPOTH
3HaKy OBHa.

Asie CoHSIYHA CUCTeMa,
COHIle 1 IIJTaHeTH
pyxatoTbcs y KocMmoci (a He
yBecb KocMoc HaBKOJI0
3eMJii), TOMY KOXHi 2
TUCAYI POKIB 3HAK, B
AKOMY 3HAXOAWUTbCA COHLE
Ha nmo4yaTtky HoBoro
aCTPOJIOTIYHOIO POKY,
3MIHIOETHCA.

D) PEESECZION"




[Ipeniecis naaHeT, abo
«TO 1110, 51 OiJIbIlIEe He
Puou?»

2 THUCAYi POKIB TOMY
HoBuu acTposioriyHuu pik
IOYUHaBCcA y Prubax.

3apas —y Bopgouii. Came
TOMY MU TOBOPHMO PO
epy Bogoutis, EoH I'opa i
3MiHY BCIX OCHOBHHX
CBITOIVIAAHUX i1eH.

ToMmy Tak, TexHi4HO, 3
actpoHoMiyHOI TOYKH
30py, BCl [IJIAaHETU HAILOI]
HaTaJIbHOI KapTHU
3HAXOAATHCA B IHIIUX
3HaKax.

Ause acTpoJiorid — 1je npo
CUMBOJIU. A CUMBOJIA
JIMIIUJIACA TUMH XK

D) PEESECZION"




AcTpoJiorid 3axiJiHa i
BeJUYHA

BeanyHa acTpoJiorisi BpaxoBYE ZIiCHE
M0JIOKEHHS IIJIaHEeT, 3 ypaXyBaHHAM
nperecii

3axijHa — KOPUCTYEThCA pO3paxyHKaMH
4-TUCAYOPIYHOI JaBHOCTI 6€3 ypaxyBaHHS
npenecii, TOMy MU MaEMO CIIpaBy CKopilie
i3 CMMBOJIaMU, a He peaJIbHUM
MIOJIOXKEHHAM IIJIaHeT Y 3HaKax

O6uABI cMcTeMU MalOTh OJJHAKOBE MPaBO
Ha JXUTTSA, NIpalolTh Ta
B3aEMO/IONOBHIOIOTH O/lHA OJIHY

Y 3axifgHiu e30TepuUlli BAKOPUCTOBYETHCH
3axiZiHa acTpPoJIOTifA




rist Tapostor




ACTPOJIOTIYHI CUMBOJIH AK
apXeTUIIU

. 3a TUCAYi POKIB KOXX€H 3HaK, IJIaHEeTa,
e CTHXisl 06POC/IU BEJIUKUM [10JIeM 3HAYEHb.
Kosin mu roopumo «JleB», yn «Mapc», 4u
«Boma», MU yAaBJISEMO LIIJIMK KOMILJIEKC

[IOHATD.

HaBIiTh AKILO JIOAWHA TOBOPUTH « He
TUIIOBUH OBeH», UM «d He Bipio B
AcTtpoJorito, 60 B MeHi HiY0ro CliJibHOTO 3
BopgoJsiiem», To BOHa, 1K MIHIMYM, 3HAE IIPO
TUCAYOJIITTAMHU CPOPMOBAHI ySIBJIEHHS PO
THX ke OBHa 41 Bogouig.

fAxpa3s i TUCAYONITTAMU CPOPMOBaAHI
ysIBJIEHHA MU i Oy1eMO BUBYATHU — SIKi BOHH,
1 AKe BIIHOIIIEHHA BOHU MAKTh [0 KapT
Tapo.




HagBiiio TapoJiory
actpoJorisa HE noTpidHa

(i 1m0 MU He BUBYATHMEMO Ha LIbOMY KYPCi)

[IoOyoBa 1 YMTAaHHS HaTaJbHUX
KapT

Po3yMiHHA ApiOHUX HI0OAHCIB
3HAYeHb IIJIAHET Ta 3HAKIB

ACIeKTH MIXK IJIaHETaMH, TOOTO IX
B3a€EMO/IsI OJHa 3 OJHOIO

AcTpoJsioriyHa NporHoCTHKA:
JVUPEKTHU, TPAH3UTH i COJISIPH, TOILO

-  QDIiKTHBHI J1IaHeTH, (PIKCOBaHI
30p1, peTpOorpaiHiCThb IJIaHET




HaBiiio TapoJiory
aCTpOJIOTisA moTpibHa?

3HaWTH aHaJIOril Ta MOAIOHOCTI MixK
aCTPOJIOTIYHUMH TA TAPOJIOTIYHUMHU
apXeTUIlaMM, TAKUM YUHOM Ii3HABIIU
OiJibllle 1 Ipo meplii, i mpo APyrTi

JJ11 bOTO MY HA EBHUM YaC MAaEMO
HAaBYUTUCA MUCJIUTH K JIIOJM 4YaCiB
BigpoakeHHA: lIYKa4U aHaJIoril




HaBiiio TapoJiory
aCTpOJIOTisA moTpibHa?

XOpolrK TapoJior — 1je, He B OCTaHHIO Yepry,
IIUPOKUU CBITOIVIAJ | BMiHHA MOIVIAHYTH i
pPI3HMMU KyTaMH Ha:

- KapTu. BMiHHS CniBBiAHECTH KapTH 3
Pi3HUMU aCTPOJIOTIYHUMHU CUMBOJIAMH
PATYE HAC BiJ, BY3bKOCTI CIPUUHATTA,
KOJIM MM CIIOYATKy BBAXKAEMO, 1110 «IId
KapTa — Lie JIMlle olie, a He iHlle», a
IOTiM He BMiEMO NOOAYUTH ii «B yCiv
Kpaci».

Po3kuyiaz. IHoAi acTpoJiorivyHi 3HAHHA
JI0IIOMararTh OTPUMATH A0JaTKOBY
lHd)OpMaU,lIO 3 po3KJIazy, AOJAIOTh [IeBHI
BIAITIHKY 1 HaBiTh iIHOZI BKa3yOThb HA 4ac

Curyanimo i )KUTTA KiaieHTa. Yum
IIUPIIUUA Y HAC CBITOIVIA, TUM CKOpille
MM JAEMO TPaBO KJIEHTOBI HA UOTO
BJIACHI pillleHHSA TAa He HaB’I3yEMO HOMY
«IK Ma€ 0yTU». Bo 6y/b-sKe «K Ma€
OyTH» — JIMIE Hallla TOYKa 30py.




KapTtu Ta actpoJiorid. /le mykKaTu
aCTpPOJIOTIYHI 3HAKU Ha ApKaHax

¢ B HaumomwupeHilid aHIIiMCbKIN
mkoJii Tapo (30/10THUM CBITAaHOK
Ta BCe UOT0 MOXiAHI, B T.4. Beur
Ta KpoyJi) koxxeH 3 ApKaHiB
Tapo Tak 4M iHaKIle OB’ sI3aHUH
13 aCTPOJIOrIYHUM CHUMBOJIOM.

¢ B iHmKX MIKoJ1axX (HaNpUKJazg, y
dpaHIy3bKill), [1el 3B’ I30K TeX
ZIOCJIIJI>KYBaBCH, IPOTe
BiIMOBIAHOCTI Oy/IM iIHITUMH.

® Tako € aBTOPCBKI AOCaIKEeHHH
3 30BCIM IHIIIHUM
BiIMNOBIJHOCTSIMU




AcTpoJiorid 4K
CUMBOJIIYHA CUCTeMa

B uromy Kypci MU BiIKUAEMO
CyIllepe4YKHU Mpo Te, L0 aCTPOJIOTIA — Iie,
Ha BiJMIiHY BiJl aCTpOHOMII, He HayKa

I npo Te, 4u cipaBAi acTpoJIorid
«IIpaLlo€E», YU 1ie Bce epeKT bapHyMa.

OnycKaeMo TaKO0X Te, 1110 aCTPOJIOTIYHE
CBiTOOAQYEHHS CUJIbHO 3aCTapijio: BXKe
JIABHO BigoMo, 1110 3eMJisd, SIK 1 IHIII
IUIAHETH, KPYyTUTbCA HaBKoJ1i0 COHLA, a
He HaBIlaKH, i1 10 3apas 3
aCTPOHOMIYHOI TOKHY 30pPYy IJIAHETH
3HAXOAATHCA 30BCIM Y IHIIXUX 3HAKAX.

Mu posrngagatumemo Ctuxil, 3HaKH Ta
[lnaHeTH SK CUMBOJIY, 1[0 MAlOTh
BJIACHeE M10Jie 3Ha4YeHb Ta CEHCIB

[ AymaTuMeMO, fIK LI CEHCH
IepeTUHAKTHCA 31 3HAYEeHHAMHU
ApkaHniB Tapo




® MU BHUBYAEMO CXOXOCTI.

& lle 3HAYUTH, 1110 HIKOJIMU MU He
OyZleMO CTaBUTH 3HAK PIBHOCTI MiX,
HanpukJazg, BeHepor Ta
IMnepaTpunero, aje Mu
rOBOPUTUMEMO MPO Te, 1[0 B HUX €
Zly>Ke 6araTo cxoxocreu. [Ipote
OyAyThb i BiAMIHHOCTI.

AHaJiorisa — He

: : & Takox, yepes 1je B 04HOro ApKaHa
3HAK plBHOCTl Tapo, 3as1exHo0 Bij cUCTEMH |
O0adyeHHS aBTOpa, MOXe OYTHU KiJibKa
BifmnoBigHOCTeW. | BCi BOHU OYAyTh
IIPaBUJIbHI

& Pi3HI cucTeMHu i 6a4ueHHS CJIif
CIIPUMMATH CaMe fIK Pi3HI CUCTEMH i
O0ayeHHs, a He LIYKAaTHU «EJUHO
ICTUHHE» 1 «TOYHO HellpaBUJIbHE.
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1o
Ba>KJIUBO
Ha
[IepIIOMY
eTarni?

O6paTu Ta onpaloBaTH
acTpOJIOTI4YHI BIAIIOBIJHOCTI B
paMKaxX OJHIEI CUCTEMH

He 3arnu6sroBaTUCH y TOAPOOUIL
3HayeHb NJIaHeT 1 3HaKIB, [K Le
pPOOJISITh aCTPOJIOTHU, @ BUBYUTH
MigoJioriro Ta ¢pisocodiro,
[IOB’s1I3aHy 3 aCTPOJIOTIYHUMHU
MOHSITTSIMU

Po3ymiTH, 110 11e e30TeprKa, i TYT
HeMae€ MPaBUJbHOTO 1 XMOHOTO,
TOMY TPUMATH CBIJIOMICTb
BIJKPUTOIO JI0 IHIIUX TOYOK 30pYy




