Po3B’s3ku 3aBaans 111 erany BeeykpaiHcbkoi osiMmiaam 3 acTpoOHOMIL
10 kiac

1. ¥V MoMeHT BepXHbOi KynbMiHaIli 3ipku o J[pakoHa Ha 3eHITHIM Bijgctani 9°17'
Ha TIBHIY BIJ 3€HITY 30pSAHUN TOAWHHUK, IO HJe 3a TPIHBIIBKHUM YacoM,
nokasyBas 7"20M38°. ExBaropianbHi koopauHaTu o J[pakoHa: MpsiMe CXOJKEHHS
14"03M02%, cxmnenns +64°37'. BusHauutH reorpadiyHi KOOPAMHATH MicCId
CIIOCTEPEKEHHSI.
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OCKiZIbKH 30ps KyJIbMiHY€ Ha IMTiBHIY Bifl 3eHITY, To 8>¢. I BucoTa B BepxHiii
KyJIbMiHaIlI{
h, =90°+ ¢ — 6,
a 3¢HITHA B1JICTaHb
z, =90°—h, =6 — 0.
3B1/ICH 3HaXOJUMO LIUPOTY MICLS COCTEPEIKEHHS:
@ =6 —z, = 64°37' —9°17' = 55°20'.
30psiHUIA Yac B MICLI CIOCTEPEKEHHS JOPIBHIOE HPSIMOMY CXOJIKEHHIO
CBITWUJI, SIKI B LIed MOMEHT NIepeOyBaloTh Y BEpXHiil KynbMiHalii. OTxe,
s=0=14"03M02°.
30psAHMI Yac y MyHKTI 3 reorpadiyHoI0 JOBIOTOIO A MOB’SA3aHUM 3 30PSIHUM
yacoM Ha ['piHBIYl CMIBBBIHOIICHHSIM:
S=Sg+A,
3BIAKU
A=5-50=14"03M025-7"20™38°=6"42M24°,
abo0 B rpaycHii Mipi
A=100°36'

2. 21 BepecHsa 1999 poky BinOynocs nokputTs Ypana Micsiem. B neit aens Ypan
3HaxoquBcs y cy3ip’i Kozopora. flke 3 ABOX SIBUI — MOKPUTTS YU BIAKPUTTS
VYpany — mMoxkHa OyJIO JIETKO CIIOCTEPIraTd y HEBEJIUKI TEIECKONMH HA TEMHOMY
HeO61?
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21 Bepecus CoHIlE 3HAXOAUTHCS MOOJIM3Y TOYKU OCIHHBOTO PIBHOACHHS.
Kopucryrounch kapTtoro 30psHOTO Heba, MOXHa BCTAaHOBHUTH, W0 CY3Ip s
Ko3zepora, ae 3naxoauBcs Micsip, B 11ei 4ac BUAUME BBeYEpi, a KyTOBa BiJICTaHb
Mk Coniem Ta Micsitiem ckianae 6au3bpko 90°. Otxe, Micsip nepedyBaB y dasi
NEePIIOi YETBEPTI (3pOCTAIOUUA).

[Toxputtss Ypana MicsineM MOYMHAETHCSA CXIJTHOIO YAaCTUHOIO CYIYTHHUKA,
sKa B 116 MOMEHT € TEMHOIO (HEOCBITJIEHO0). TOMy 3HUKHEHHSI YpaHy 3a JUCKOM
Micsiist Morio 0yTv TO9HO 3apikcoBaHe.



Binkputts Ypany BinOyBanocs Ha 3axifHii (OCBITIeHii) yacTuHl Micsug, a
TOMY IOSIBa TUTAHETH Ha (POHI JOCUTH sickpaBoro Micsus (ikcyBaiocs 3HAYHO
BaXKue.

3. Komu 3emns 4 ciuns 3HaxoauThbes B nepuredii, CoHIle 3MIITyeEThCS 10 HEOy
BIJTHOCHO 3ip 3 KyTOBOIO MBUIKICTIO 61’ 3a 100y, a 4 mumHs, Koiau 3emMis B adenrii
— 57' 3a 100y. Bu3HaYUTH €KCIIEHTPUCUTET 3€MHOI OpOITH.
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Kytu 3mimennss CoHils mo HeOy BIAHOCHO 31p TaKl ), K 1 KyTH 3MIIIEHHS
3emuti o opbiTi. 3a apyrum 3akoHoM Kermiepa, mioiii, onucani paaiyc-BeKTOPOM
3emuti 3a oJTHAKOBUH 4ac (3a J00y) B mepuredii i B adenii ogHakoBi. OCKUIBKH ITi
KyTH MaJji, IJIOLII MOKHAa HAOJMKEHO MPEACTaBUTH Yy BUTIIAl PIBHOOEAPEHUX
TPUKYTHUKIB.

y

3f—————C

A

Ha pucynky C — Conue, 3 — 3emis, Toai C3 — nepureiniiiHa adbo adeniiina
Bifncranb. Kyt mpu BepmmHi C (LACB=0) — KyT 3MmimeHHs 3emii mo opOiTi. 3
piBHOOeApenoro A ACB 3Haxoamumo:

AB=243=2-C3"tg~.
[Tnoma TpukytHuka ABC
S=-AB-(3=(3"tg".
Toni nyist mepurenito MaeMo:
Sa=q% tg=
1151 adertiro
S.a=Q*-tg=L
[TpupiBHIOIOYH 111 TUTOII1, 3aHAXOIUMO:
¢*tg=t=Q* tg=2
Bupaszumo nepureniiiny 1 adgeniiiHy BicTaHl yepe3 BEJIUKY MiBBICh OPOITH 1
eKCLEHTPUCHUTET:
q=a(l-e),
Q=a(l+e).
Toni, BpaxoByrouH, 1O AJI MAJIUX KyTiB TAHTE€HC MPUOJIU3HO PIBHUM KYTY
(Y pamiaHax), 0JI€pKHUMO:
a’(1—e)? % =a?(1 +e)? %



(1-e)? o
(1+e)2 a;’

1-e oy
1+e a;

BigHommeHHs KyTiB O4HAKOBE 110 B pajiaHax, [0 B TPaayCHINA Mipi, TOI

1z _ /Sl ~ 0,967,
1+e 61/

1—e=0,967(1+e) = 0,967 + 0,967¢,
1—0,967 = e + 0,967,
0,033 = 1,967e,
0,033

e mz 0,017

4. 3HaiiTu mepios MOBTOPEeHHs MpoTucTosiHb HOmiTepa (cepeaniil paaiyc opOiTH
5,20 a.0.) s MapciaHChKOTO crocrtepirada (cepeaHii paaiyc opoitu Mapca 1,52
a.0.) B HAOJIM)KEHHI KOJIOBUX OPOIT.
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3a III 3axkonom Kemnepa 3HaxoauMo Tmiepiogu OOEpTaHHS IUTAHET
(mopiBHIOIOYH X 3 pyXxoM 3emJi HaBKoJ0 COHIIs):
T_ 4
T2 g3’

3Biku npu Ts3=1 pik, a3=1 a.0. ogepkuUMO:
Ty = /a3, = /1,523 =~ 1,87 poxy,

Tio = |agp =+/5,203 = 11,9 poky.

Jlns cnoctepiraua Ha Mapcei IOmitep BHUCTymae BEpXHBOIO ILJIAHETORO.
3acTtocoByroun GoOpMysly CHHOAMYHOTO TMEpioay, JJjIsi Yacy MDK JBOMaA

MOCJIIIOBHUMHU OJTHAKOBUMHU KoH(Diryparisimu FOmiTepa ongeprxumo:
11 1

S Ty To
TvTo  1,87-119

S = =
To—Ty 11,9 — 1,87

~ 2,2 pOoKH.



5. Actpodizukn MailOyTHHOTO MPOBOJIMIM PEMOHT CBOTO KOCMIYHOTO KOpaOis
Mo0JIM3y MDK30PSIHOTO 3a1i3HOTO chepruyHoro acrepoina 3 paaiycom 1500 km. ITix
qac PEMOHTY OJHMH 3 JOCTIAHHWKIB 3aryOMB MAaJICHbKY CTalbHY KYJBKY 3
MiIAITHAKA, sSKa TodYalia BUTPHO MMajgaTH HAa IOBEpPXHIO acrepoiga. Ha skii
MIHIMaJbHIM BIJICTAHI BiJ acTepoiga MPOBOJUINCH PEMOHTHI POOOTH, SKIIO
BiJTOMO, III0 KyJIbKa, BIIABIIM Ha TIOBEPXHIO, MOBHICTIO PO3IUIaBUBCA. Bimomo, 110
IpU yJapl MOJIOBMHA KIHETMYHOI €Heprii KyJbKH TiIiia Ha i1 po3irpiB. I'ycTuHa
samiza 7,9 r/cM®, muToma TemnoeMHicTh 3amiza 500 JIx/(kr-K), muToma TemioTa
maBieHds ctam 270 kJ[x/kr, TemmepaTypa miaBineras 1535°C.
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[ToTenmianpHa €HEPris KyJIbKHA B TOYATKOBU MOMEHT
mM
Epo == _G E,

Je M — Maca KyJbKH,
M — maca acrepoina,
R — iforo paniyc,
I — BiAggaJib BiJ] TOBEPXHI acTepoija.

[ToTeHiianbpHa eHEPris Ha MMOBEPXHI acTepoina

mM

E,=-G —
[TouaTkoBa KIHETMYHA €HEPrisd KyJIbKU pIBHA HYJIO. 3aCTOCOBYIOUM 3aKOH
30epeKeHHs MOBHOI MEXaHIYHOI €HEeprii, 3HaXOAUMO KIHETUYHY €HEPTii0 KYJIbKH

O1J1s1 MOBEPXHI:

mM mM
—G—=—-6G—+E,,
R+r R
mM mM 11 r
E,=G——-G—= GmM(———) = (mM ——.
R R+r R  R+r R(R+7)
[TonoBuHa 11i€i eHeprii iijie Ha HarpiBaHHS 1 IJIABJICHHS KYJIbKU:
1 GmMr
Q=3E =
2 2R(R+T)

st Toro, mo0 TOBHICTIO PO3IUIABUTH KYJbKY, il MOTPIOHO HArpiTé Bij
MOYATKOBOI TeMIIEpaTypH (IKy MOXXEMO HNPHUIHATH PIBHOIO aOCOJIIOTHOMY HYIIIO,
OCKIJIBKM acCTepOiJl MIK30PSAHHUM 1, OTKE, JKEpen HArpiBaHHS y BUIJISAL 3IPOK
nopyd HeMae) n0 TeMmieparypu miaBieHHs T,,=1535+273=1808 K, a motim
po3IUIaBUTH. [ 1HOro NOTpiOHA KUIBKICTh TETIOTH

Q = cmAT + mA = cm(T,,, — 0) + mA = cmT,, + mA,

Jie C — MMTOMA TETUIOEMHICTh MaTepiany KyJIbKH,
A — IUTOMA TEIJIOTa TUIaBJICHHS.

[TpupiBHIOIOYH 111 KIJTBKOCTI TEIUIOTH, OJIEPKUMO:

GmMr
——— = cmT,, + mA,
2R(R+T1)
R+r GM
r  2R(cTyu+A)’
Riq—_GM
r T 2R(CTyp+R)’
. R
r=—""73m

2R(CTM+)L)_1
Maca acrepoina



M=pV = gnpR3,

. R . R
r= GampR3 o 2nGpR?
2R(cTyp+A) cTup+A
1,5-10°
r=s ~ 1,35-105(m) = 1350(km)
3 3,14-6,67-10-11-7900- 1,52 - 1012

500-1808 + 270000

6. [loxBiiiHa cucTeMa CKIAAA€ThCA 3 ABOX 31p OAHAKOBHX PO3MIpiB, TEMIEpaTypu
MOBEPXHI SIKUX BIAPIHIIOTHCS B 2 pa3u. Bu3HauTe ammiiTyay 3MiHH 30pSIHOT
BeIIMYMHY, SKIIO HaXwi OpOITH BiACYTHIH. B CKUIBKM pa3iB mpu HOMY
3MIHIOETHCA OJIMCK CUCTEMU?
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CaitnicTs 30pi L nponopuiiina T4 R? . OckinbKu po3mipu 3ip OJHAKOBI, TO
BITHOILLIEHHSI CBITHOCTEM Take >, SK BIJHOIIEHHS TEMIEpaTyp B YETBEPTOMY
CTETICHI:

4 4
b_1 —(TZ) =2*=16
— _4 — — — —

OckiIbKM BIJICTaHb BiJ crocrepirada 10 000X 3ip TMOJBIMHOI cHCTEMH
OJIHAKOBI, IX OCBITJICHOCTI TaKOK BIJIPI3HSIOTHCA B 16 pasis:

E2 _ 16,

E;

B makcumymi OnvcKy, KoM OOMJBAa KOMIIOHEHTH BHJIHMMI, OCBITJICHICTh
CHUCTEMH JIOPIBHIOE CyM1 OCBITJICHOCTEH KOMITOHEHT:

Ena=E1+E,= E;+16E,=17E;.

B MiHiMyMi OJUCKY TEMHUH KOMIIOHEHT IMOBHICTIO 3aKpUBA€E SICKPABIIINA,
TOMY

Enmin=Ex,
a, 0TXKe, 3MiHa OJIuCKy ckianae 17 pasis.

JIns 3HAXOKEHHS aMIUNITYJIM 30pPSHOI BEJIMYMHHU 3acTOCyeEMO (opmyiy
Ilorcona:

Emax =2 512Am — 100,4Am

min
3BIIKHU

Emax

Am = 2,5lg = 2,51g17 = 3,1™

mn



7. CKiIpKM Yacy MPOMIILIO BiJl CHOJYYEHHS JI0 MPOTUCTOSHHS TUIAHETH, SKIIO il
Onrck 3a e gyac 30impmuBces Ha 0,85™? OpOiTy BBa)KaTH KOJIOBOIO i TaKO¥O, IO
JIEKUTH B IUIOIIMHI €K THKH.
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3 YMOBHM CIHiAye, 110 TUTaHeTa BepxHA. BijacTanp Bij IiaHeTd 10 3emMil B
CIIOJTYYEHHI

r=R+r,
ne R — panmiyc opOiTu miaHeTH,
I — paaiyc opOiTh 3emuti.
B nmpotucrosiaui
r,=R-r.
Toml 1 BiAHOIIEHHS OCBITIIEHOCTEH MAEMO:
E; _ (R+71)?
By (R-1)?
3a ¢opmynoro Ilorcona
B = p5126m,
E

1
3BIJIKHA
(R+71)?

e = 25125 ~ 219,
R _ V219 ~ 1,48,

R-T

R+r=148R — 1,48r,
2,48r = 0,48R,

_ A8 52r = 5,2

=048 = r =5,2a.o0.

Ilepion obepTanHs TIaHETH
T =VR3 = /5,203 ~ 11,9 poky
3a MpOMIKOK 4Yacy BiJ CIIOJIYYE€HHS 10 IPOTUCTOSHHS 3eMsl IPOXOIUTh
nyry, Ha 180° Ouiblry HiXk MaHeTa. BpaxoByrouu, 110 BUNEPEIKEHHS IJIAHETH Ha
KyT 360° BiAMOBITa€ CUHOJUYHOMY TEpioay, poOMMO BHUCHOBOK, IO 4Hac MiX
3aJlaHUMH KOH(ITypalisiMy CKJIaJIa€ OJOBUHY CHHOIUYHOTO nepioay. Toai

1 1 TT, 1 119-1 _
t==S == ~ 0,546 poky ~ 200 ni6

2° 2 T-T, 2 11,9-1




