I'Ipe3emc1um%cy ACTBOHOMII HO TEMY:.

3AaKOHMU Xy
HebeCHUX TIA

. .

BMEOHOAGI

YyeHuud 11-B kaacy

3ANOPI3bKOI CMNELLIAAIZOBAHOF LLIKOAU-
IHTepHATY “CiHOBMM KOAETIYM"
PeTiwesa MoAiHa



MeTa

POPMYBAHHA NOHATTA MPO KOCMIYHE IBULLLE - PYX KOCMIYHUX TIA.

30BAOHHSA HOBYAQHHSA

3AaraAbHOOCBITHI:

- PopMyBaHHSA NOHATb MPO 3AKOHM PYXY KOCMIYHUX TIA B LLEHTPOABHOMY
MNOAI TKIHHS (3aKoHOX Kenaepa);

- PopMyBaHHSA NOHATb NPO TPAEKTOPII PYXY (OPBITAX) KOCMIYHUX TIA 11X
OCHOBHI XOPAKTEPUCTUKM;

BuXOBHi:

- POPMYBAHHSI HOYKOBOTO CBITOTAAAY B XOAI 3HOMOMCTBA 3 ICTOPIEIO
AOACBKOTO MiI3HAHHS | MOACHEHHA NPUYMH HEOECHMX 9BMULLL,
OOYMOBAEHUX PYXOM KOCMIYHUX TIA.

Po3BuBaloui:
- POPMYBAHHS YMIHb PO3B'93YBATM 30AQ4YI HO 30CTOCYBAHHS 3OKOHIB PYXY
KOCMIYHMX TIA.



Xel;

KoHIrypaull MAQHET
[leplioan OOEPTAHHSA M/
3akoHM Kenaepda /\
[lepLumm 3akoH Kenaeg |
ApYyrimn 3aKoH Kenaep«

TpeTtin 3akoH KenaAkpa

30KOH BCECBITHbOIO T4
HeBAroMICTb

BU3HAOYEHHS BIACTOHEM AO MAQHET
30AQY4] HO NepeBIDKY



KOHIrypaLIamm
NACHET HA3MBAKOTb
XAPAKTEPHi B3AEMHI
MOAOXEHHS NACHET
BIAHOCHO 3eMAi 1
CoHUSA




BepxHe

CNMOAY4Y€eHHA

(nnaHeTy He BMAHO, 60 MiX
Heto | 3eMner 3HaxoauTbCS
CoHue)

EAOHrauis
(MAQHETY BUAHO
AMLLIE Nia KYTOM 90° AO
CoHug)

HuUXHE CnoAy4YeHHs
(mMAQHETY He BMAHO, 60 BOHO =
MNOBEPHYTA AO HAC HIYHOIO
NIBKYA€EIO)

KsaaApaTypa

MPOTUCTOAHHSA
(kyT CoHLLe-3emag-nAaHeTa = 90°)

(MAQHETY BUAHO i3 3E€MAI BCIO HiM)



Cuaepu4Hun nepioA 06epTAHHSA BM3HAYAE PYX TIA BIAHOCHO 3ip. Lle
4AC, NPOTIATOM FKOro NAQHETA, PYXAOYMCh NO OPOITI, POOUTL MOBHMM
o0epT HOBKOAO COHLA.

CUHOAUYHUMU Nepios 0O0EePTAHHSA BM3HAYAE PYX TIA BAHOCHO 3EMAI |
CoHugd. Lle npomixkok HYacy, 4epes KM CNOCTEPIrAOTbCA OAHI M Ti
CAMI MOCAIAOBHI KOHODIryp ALl MAQHET.

S — CMHOAMNYHUM
T — cnaepUiHUMA
T— 1 pik=365,25
AOOU

“+” — AN9 BeHepu
Ta Mepkypis
“=" — AAS H. MAQHET




3 NMPAAQBHIX YOCIB BBAXKAAOCH, LLLO HEOECHI TIAG
DYXAOTLCH MO iA€AABHMX KPUBUX) - KOAGX.

KaaBain [TToremen [eoLeHTPMYHO cucTtema ltoremes



Y teopil Mmkoam KonepHmka, TBOpLA
reAioLLeHTPUYHOI CUCTEMMU CBITY, KDYIrOBUM PYX
TOKOX HE BPABCH MiA CYMHIB.

I‘ C \"\\:\\C@‘yo‘ ."
\ \ e =) )

MIMKOAQM KOMepHMK [eAioLLEeHTPUYHA CMCTeMA CBITY KornepHuka



CnocTepexXyBaHE NMOAOXKEHHS
NAQHET HE BIANOBIAOAO
nonepeAHbO OOYNCAEHOMY
BIAMTOBIAHO AO TEOPII KPYroOBOTO
PYXYy NMAQHET AOBKOAQ COHLLA.

Yomy?

Y XVII CTOAITTI BIAMOBIAb HO
LLE MUTAOHHS LLIYKOB
HIMELbKMM QCTPOHOM

loraHH Kenaep. WMoraHH Kernarep




MoraHH Kenaep B1BYaOB pyx Mapca 3a
PE3YABTATAMM DATATOAITHIX CMOCTEPEXEHbD
AQTCbKOro actpoHomMma Tuxo bpara.

Tuxo bpare



MoraHH Kenaep BmaBmB, LLLO opbBiTa Mapca He
KOAO, A EAIMC.

MaJia BICh

BeJIHKA NIBBICH

BeJHKA BICh




KOXHA NAQHETA PYXAETLCS MO EAIMNCY,
B OAHOMY 13 ADOKYCIB KOO 3HAXOAMTbCH COHLLE.

adcbeAin

nepureAin

HACAIAOK: BIACTOHb MDK MAQHETOK | COHLLEM HE 3A0AULLAETLCA CTAAOID



AO=0OB =BeAMKQA MIBBICb CT1yniHb BUTAHYTOCTI €AInca
3eMHOI 0pOITHN= — @KCUEeHTPUCTEHT €
ACTPOHOMIYHA OAMHMLS

e=c/a
1 a.0.=149,6*10N\6



HasBa  EKCUEeHTpUCUTET

MepKkypiun 0,206
BeHepa 0,007
3eMAS PO
Mapc 0,093
IOniTep 0,049
CaTtypH C7
YpaH 0,046
HenTyH 0,011

MAyTOH 0,244



30KOHM KeNAepa 3aCTOCOBHI HE AULLIE AO PYXY
NAQHET, OAE | AO PYXY IX MPUPOAHMX | LLUTYHHMX
CYMYTHMKIB




DAAIYC-BEKTOP MAQHETU 3A PIBHI MPOMIPKKM
4OCY OMMCYE PIBHI MAOLLLL.




[TAQHETU PYXAOTECA AOBKOAQ COHLIA HEPIBHOMIPHO:
AIHIMHQA LLUBUAKICTb MAQHET NOOAM3Y Mepureaiq OiAbLLQ,
HDK MOBAM3Y AdDEAItO.

Mepurenui




Y Mapcu rivunrisy 1icurviienim tsrianic o pisnu £6,5 KM/C,
a BiAg adpeAaito - 22 KM/C. B AedkMX KOMET OpOITH
HACTIAbKW BUTATHYTI, LLLO MOOAM3Y COHLA TX LLBUAKICTb
AOXOAMTb A0 500 KM/C, a B adoeAIil 3HMXKYETLCH AO 1
CM/cC.




KBAAPATU CUAEPUYHMX
NEePIOAIB 3BE€PHEHb ABOX
NAQHET BIAHOCATbCH 9K KyOu

BEAMKI MIBBICH X OPOIT:




LLIBUAKOCTI OAM3bKMX A0 COHUS MAQHET 3HAYHO
OIAbLLIE, YYUM LLIBMAKOCTI AQAEKMX.

CpegHes paccToaHWe NnaHeTel 0T ConHUa, a.e. [y ToH

50 100 150

Mepuop, obpaweHa NNaHeTel, NeT




YCI TIAQ Yy BCeCBITI BBOEMHO
NPUTATYIOTbCS




ABI MATEPIAABHI TOYKM
NPUTATYIOTbCH OAHO AO OAHOI
3 CMAOIO, LLLO MPSMO
NPOMOPLIMHA AODYTKY MACU
LLLX TIA TO OOEPHEHO
MNPOMOPLLIMNHIM KBOAPATY
BIACTOHI MK HMMM



Pyx TIAQ MIA AIEIO
TIABKM OAHIE]
CUAU - CUAMU

Tawviwwa




BIACTOHb BiA 3E€MAI AO OYAb-AKOI
NAQHETU — BIACTAHb L BiA LLEHTPA 3EMA
O AO LEHTPA CBITUAQ S

4 OA )
L=0S = sin L OSA

OA - paaiyc 3eMAI
L OSA — ropM30OHTAAbHUM

NAPAAAKC
\ .

FOPU3IOHTAABHMU NAPAAAKC (p)— LLe
KYT, MiA 9KMM BYAO © BUAHO
NEPNEHAMKYAIPHMIA AO MPOMEHS 30PY
PAAIYC 3EeMAI, IKOM COM CMOCTEPIraYy
nepebyBAB HA LLIbOMY CBITUAIL

R
— _ NP
L=0S =g, ¢




1. BKQXiTb, fIKi 3 HUXK4YenepeAivYeHux

NMACGHET € BHYTpPILUHIMMU.
a) BeHepa.

6) Mepkypiwn.

B) Mapc.

2. BKaxiTb, fKi 3 nepepaxoBAHUX
HUXKY€E NAQHET € 30BHILLHIMMH

Q) 3eMAq.
6) KOonitep.
B) YpaH.

3. 3a sKkumu opbBiTax pyxaroTbcs
NAGHETU HABKOAO CoHUA? BKaXiTb
NPABUAbHY BiAMOBIAbD.

a) 30 OKPY>XHOCTAM.
6) 30 eAinNcCam.
B) 30 NapaboAaQ.

4. 9K 3MiHIOIOTbCSA NepioAn O6EepPTAHHS NAGHET 3
BUAOAEHHAM NAGHeTM BiA CoHua?

a) Ym AQAI TAaHeTA BiA COHUS, TUM BiAbLLE Ti
nepioa 06epPTAHHS HABKOAO HbOTO.

0) Nepioa OOEPTAHHA NAQHETM HE 3OAEXMTD BIA I
BIACTOHI AO COHLS.

B) Y1M AQAI NAGHETA BiA COHL, TMM MeHLLE Tl
nepioa 00epPTAHHS.

5. BKaXiTb, fiKi 3 NnepepaxoBAHUX HUXYE NAAHET
MOXYTb NepebyBaTU Y BEPXHbOMY 3'€ AHCAHHI.

a) BeHepa.
0) Mapc.
B) [TAYTOH

6. BKaXiTb, fiKi 3 nepepaxoBAHMUX HUXYE NAAHET
MOXYTb CMOCTEPIraTUCSA B NPOTUCTOSAHHI.

a) Mepkypin.
0) KOnitep.
B) CatypH.



1. Y1 moxxe Oyt MepKypin OAYMAMO BEYOPAMM HO CXOAIS

2. HOMY 3'€EAHOHHSA HE BBODKAOTb 3PYYHUMM KOHADITYPALLIAMM AAS
CMNOCTEPEXEHHS BHYTPILLIHIX | 30BHILLIHIX MAQHET?

3. lia 4ac Byab KOHQoIrypauin AOBPE BUAHO 30BHILLHI MAQHETM?

4. NiA 4AC 9KMX KOHAPIrypaLin Aobpe BUAHO BHYTPILLIHI MAQHETM S

5. Y aKkint KOHQOIryp ALl MOXYTb OYTK | BHYTPILLHI, | 30BHILLIHI MAQHETM?S
6. ki TAQHETU HE MOXYTb MEePEDBYBATM Y BEPXHBOMY 3'EAHAHHI?

7. 9Ki MAQHETM MOXYTb CMIOCTEPIFATUCS B MPOOTUCTOAHHI S
AKi HE MOXYTb?

8. Y aKin KOHQoIryp ALl | YOMY HAM3PYYHILLIE
cnocrepiratm Mapce

9. 9Ki NAQHETU HE MOXXYTb OYTM BUAHI MOPYY 3
Micauem nia Hac NOBHOIO MICALLAS

10. Y1 MOXHO cnocTepiratm BeHepy BpAHLLI HO
30XOAI, O BBEYEPI HO CXOAI¢

11. Y 9kmX KOHAOIHYPALIFIX 3HOXOAATECSH MAQHETU
HO MOAIOHKY 2




1. 9ka 3 ABOX NAQHeT - HentyH (a = 30,07 A..E., E=0,008) abo lNAyTOH (a =
39,52 a. E., E=0,253) - niaxoamtb OAMK4e AO COHLAZ Y AYXKKOX ACHI
BEAMKA MIBBICb | EKCLLEHTPUCUTET OPOITU NAQHETM.

2. OBYUCAUTU NepIreAbHOE | AdDEAIMHUX BIACTAHI MAQHET CATypHA i
HenTyHQa, 9KLLLO X CepEAHI BIACTAOHI BiA CoHLA piBHI 2,54 a. e. 130,07 a.
e., a ekcueHtpmcutetm opbit- 0,054 i 0,008.

3. OBYUCAUTU NMepioAM ODEPTAHHA HOBKOAO COHLUS MAQHETM BeHepH i
ACTEPOIAQ EBPOMNU, Y 9KMX CEPEAHI FTEAIOLLEHTPUYHI BIACTOHI BIAMOBIAHO
piBHI 0,723 a.e.i 3,10 a. e.

4. YoMy AOPIBHIOE KPYroBA LLIBUAKICTb MAQHET YPAHA | [TAYTOHQ, CEpPEAHS
BIACTAOHb 9KMX BiA COHLLY CTAHOBUTL BIAMOBIAHO 19,19 a0, e. 139,52 a. e.?



Oprr COHLIS LLIASIX LI_Il/IpOKI/IM TS

. B HEOMIPAHMX Kpasx, — . ~ "
> Tam NAQHETA AlYMTL POKM, '

OO0Iraoym TOM LLIASX.

CMOKOHBIKY 1| AOBIKY
XOAMTb KOAOM O€3 KIHLLS,
LLIASX ©€e3 mipu, BiK Oe3 AiKy
11 HaaaHo Bia TeopLLS.

CKpi3b HA HIM AMBA MPUPOAM,
- CKpI3b YCE XMUTTAM KUMUTb;

' 3Bip TYT BCAKOI MOPOAM,
‘A AIOAEN | HE 3AINUTD.




Tow Baxxae CBIT 3aXKEPTH . T
3aaA cebe OAHOTO; : S
- Tor NpALOE 1 XO4e BMEPTH | . .
30AAS HQPOAY CBOTO.

TOM XXUTTG CBOE CKAQAQE,
LLLoO® Hayky 36aratmrs,
Tom y TEMPSBI KOHAE

| >xmBe, LWLOO IGTU U MnTb.
* 3

| >XKMBYTb, | YMMPALIOTD,
PBYTbCA BCE BMNEPEA iTH;
[Tonmae 4ac — i AODAYKAOTh
AO OCTAOHHbOI METU. ..



. Y. BUGRKOCTi ©E3MipHIM . *
.'€~‘1AOH6TO L€ -OAHO, . *

| BXKiTh, — TOBAPULL BIPHUM —

Okpyr nepl_u0| BOHQ.

be3Bo3AyLLUHA | 6e3BOAHO
- TanaageTta i Hima,
k- & .. | 0es3 cHIry 1Tam XoAOAHG
‘ T ~96FODHYACI BCE 31MQA.

Hi Atoaen TOM, Hi POCAUHM,
“AHi 3BipiB, Hi NTALUOK, .

. AVILLI BUCOKI TOPU 3 TAMHM,

i R - Tal KAMIHHS, TO FICOK.




| HEMA, HEMA CMNOKOIO
AN KOCMIYHOTO MepLd,
BI4YHO -CTEXKOIO OAHOIO
MAE BIH KOAOM De3 KiHLLY.

TAK-TO MEPTBOIO MAPOIO
- Micsiub Kpyr 3EMAI iae
| BiLLLYyE HOM cobolto
ToM KiHELLb, LLLO 3EMAIO XAE.

Y. TAK yC€& KOAMCb MMHETLCH,
Bce, LLLO BAIE AIOACBKMIM AYX,
*HeoAMIHHUM 3ICTAETHCS

./\I/ILIJ HesnuHHuii, BIYHUM PYX..

& (Boroanmmp CamirAEHKO)




* AMEPUKAHCHKMI XYAOXKHMK YoAaTep Maunepc (Walter Myers) Hop‘OA_@Cﬂ B
R 1958 poLi, 3 AUTUHETBA 3UXOMAIOETHCS OCTpOHogzro 3CBASAKM
% KAPTMHOM, HOMOABOBOHMM BIAMOBIAHO A0 HOYKEBUMU ACHUAAM, N\VT
' ¥ MOXEeMO MOMUAYBATHCS NEU3AKAMM IHLLIMX MAQHET. ‘
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.

qepsoﬁﬁﬂ" sk Eyaﬂm gq]) u&,

[ni3e 581, 2
DG K ‘ BPGITEHO:
Tepeasis, B 20,4 cB. pokKiB Big 3eMrii. opendyoTh v MK30PSIHOMY MPOCTOPi. '



Q’)) e YIOT “CeTn” - “”AOHer.’f

~

-




AfKylo 3a yBary!



