TeopeTnyHUM Typ

3asgaHH4a 1 (10, 11 knac)

YBeuepi y4eHb crnocTepiraB BEPXHIO KyrbMiHaALiO OEAKOT 30pi HA BUCOTI
66°30' B Gik niBHOYI Big 3€HITY, a BUMipAHaA HUM BUCOTa TiEl X 30pi Y HWXKHIN
KynbMiHauil gopiBHioBana 35°42'. 3Hangitb CXuneHHs 30pi Ta reorpadiynHy
LUMPOTY MICLIA CMIOCTEPEXEHHS.

Po3B’asok

BucoTa 30pi Hag ropn3oHTOM AN BEPXHbOT KyrbMiHauil, aka BiabyBaeTbca
Ha niBHIY Big 3eHiTy h, =90°+4+ ¢ —§, Oe ¢ — reorpadivyHa LwmMpoTa Micus
CNOCTEpPEXEHHS,5 — CXUINEHHS 30pi.

Ans HWKHBOI KynbMiHauil:h, = & + ¢ — 90°,

[lopaBLum i BigHABLUM Ui PIBHSAHHS, 3HAXO4UMO:

h, + h, =2¢, h,—h, =180°—26.
3BiacK 3HaX0ANUMO LUMPOTY MICLIS CMOCTEPEKEHHS:
h, + h, 66°30'+ 35°42' '
=—F = > = 51°06

Ta CXUINEeHHA 3opi:
)

_180°—(hy—hy) _ 180°—(66°30'—35°42")
2 2

= 74°36".

3aBgaHHa 2 (10, 11 knac)

Konun Micsub Moxe NigHATUCA BULLE HAL rOPU3OHTOM — BRITKY UM B3UMKY i
yomy? HAka Hanbinbwa i HanMmeHwa Bucota Micsua Hag ropu3oHTOM MOXe ByTu
B M. Cymn? LLnpota Cym 50°55'N.

Po3sB’sa30k

EknintTuka HaxuneHa go nnowmHu HebecHoro eksaTopa nMig KyToM &
23°26'. KyT Mix nnowmHoto opbitn Micsus i nioWmMHOK eKkNinTUKK cknagae j =
5°09'. Omxe, cxmneHHs Micaus Moxe 3MIHIOBaTUCS Y MexXax Bif

Omax = +(e+j) =+28°35" 00 6,pin = —(e +j) = —28°35".

Bucota cBiTMna y BepxHin KynbMiHauil (KOfiv BOHO MakCUMarnbHO
nigHIMaeTbCA Hag ropu3oHTOM). h, =90°—¢@ + 6, Oe ¢ — wWwupoTta Mmicusa
CNOCTEPEKEHHS.

Togi makcumanbHa BucoTa Micsusa Hag ropmsoHToMm Byae npu 6 = &y
Rax = 90°— @ + 80 = 90° — @ + 28°35"' = 118°35' — ¢;

MiHIManbHa — NpU § = Sin:
Roin = 90° — @ + 6pin = 90° — @ — 28°35' = 61°25' — ¢.
ana m. Cymun (¢ = 50°55') maemo: h,,,,,, = 118°35' — 50°55’' = 67°40’,
Rpin = 61°25" — 50°55’ = 10°30’.

3asgaHHa 3 (10 knac)
ModacHiTb, 4Yomy TwutaH (cynyTHuMKk CaTypHa) Mae [O0CUTb MNOTYXHY
aTmocdepy, a Mepkypin — Hi.



Po3B’a3ok

3a Cy4yaCHMMU KOCMOTOHIMHMMW YSIBMIEHHSAMW, B npoueci oopMyBaHHSA
NNaHeT 3eMHOI rpynu BHAcNigok 6inbll BUCOKOI TemnepaTypy Ta BRAUBY
COHSAYHOrO BITPY 3 BHYTPILWHBLOI YacTUHKU COHSYHOI cuctemmn Bynm npakTU4HO
“BUMETEHI” Nnerki pe4oBMHW, SIKi HAKONMUYYBanuUcb B 1i 30BHILUHINM YaCTUHI i cTanm
OCHOBOI (POpMyBaHHSA NNaHeT-riraHTiB, X CyNyTHUKIB Ta atMocdep, B TOM Yac
aK B okonuusx CoHuda cknasca gedoiumt “OyaiBenbHoro matepiany”. [HWwWum
mpkepenom «byaiBenbHOro martepiany» Ans NNaHeTHUX Ta  CYMYyTHUKOBUX
aTMochep € BHYTPiWHI  €BOMOUINHI  npouecn, Wo CynpoOBOLXKYHTbLCA
BUAINEHHAM rasiB 3 Hagp, a TakoxX XiMmiyHi (i GioxiMivHi, K Ha 3emni) npouecw.
ATmocdoepy, WO yTBOpunacs, Tpeba yTpumatu Bif PO3CISHHA B MNPOCTOPI,
IHTEHCMBHICTb AKOro 3anexmTb Big napabonivyHol WBUAKOCTI NoBNn3y noBepxHi
(BOHa BM3HaA4YaeTbCA Macoto Ta pagiycoMm HebecHoro Tina i € gewo BinbLo Ans
Mepkypisi) Ta cepegHbOl LIBMAKOCTI  TEMSIOBOro  pyxy MOMeKyn, ska
BU3HAYaeTbCA TemnepaTtyporo atmocdepun. BHacnigok HM3bkoi Temnepartypu
aTMocepun TutaHa (MeHwe 100 K) noro atmocdepa 36epiraetbca B NPakTUYHO
He3MiHHOMY BUMMA4i, B TOM Yac 9k Ha Mepkypii yepe3 HabnmxkeHicTb Ao CoHus
Temnepatypa Ha [OeHHin 4vactuHi 6nmabko 700 K, i aTmocdhepa LwBMAOKO
PO3CIlOETLCS.

3aBgaHHa 4 (10 knac)

CynyTHWUK HENTPOHHOT 30pi Mae macy 100 Kr i pyxaeTbCsi MO KONOBIN opobiTi,
BuUcoTa Kol 1 kM. HentpoHHa 30psa mae macy CoHus i pagiyc 10 km. BusHauunTu:
opbiTanbHUK nepiog T Ta opbiTanbHy LWBMAKICTE v CyNyTHUKA | KMOro cuny
npuTaraHHs F 0o HEMTPOHHOI 30pi.

Po3B’a30k.
Ona cynyTHUMKa Ha Konosin oOpb6iTi cuna TAXIHHA Bigirpae ponb

AOLUEHTpOoBOI cunu: F, = Fy,

Mm_ _ —m2
(R+h)2 MApy =M
3Bigcu 3Haxoanmo opbiTanbHy WBUMAKICTb v CYyNyTHUKA:
— M. .108%
V= G(Mh)2 ~1,1-10 ~
3a vac, piBHMI nepiogy obepTaHHs, CynyTHUK NpoxXoauTb No opbiTi wnsax
L =2n(R + h). 3Biacu nepiog obepTaHHa: T = @ ~ 6.3-107*c.
Cwuna B3aemogii 3opi i cynyTHuka: F, = G (RI\:T)Z ~ 1,1-10*H.

3aBaaHHAa 5 (10, 11 knac)

KocmoHaBTu 3gicHuUnM nocagky Ha Oeper okeaHy nnaHetu X Ta
no6aumnu, wo ancbepr, aknin Ha 20 M BUCTYNae Hag NOBEPXHED BOAM, MOBHICTIO
3HMKae 3 nonga 3o0py npu BigaaneHi Big 6epera Ha 20 km. OuiHiTb pagiyc
nnaHeTw.



Po3B’sa30k

Ancbepr 3HMKae 3 Buay, KOnNu noro BepwmHa C CTae HwKYe MNIIOLLMHN
ropmsoHTy. La nnowmnHa € gOoTUYHOK [0 MNOBEpXHi nnaHetu B Touui A, ge
3HaxoaaTbes kocmoHaBTu. 3 npamMokyTHoro AOAC 3a Teopemoto [Midaropa

0C? = 0A? + AC?.

Mpn ubomy OA =R, OC =R + h. Kpim TOro, OCKisibkh R >> h, OOBXMHa

Bigpiska AC npakTuyHo gopisHe aoBxuHi ayrn AB: AC =~ AB = L. Togi
L> = (R+ h)? —R? = 2Rh + h?.
HexTytoun gpyrmm gogaHkom B cuny Tiel XX ymoBu R>>h, ogepXumo:

2
12 ~ 2Rh, R “:_f 10* kM.

3aBaaHHs 6 (10 knac)

[esika 30psa 3HaxoamTbea Big CoHUs Ha BigcTaHi 5,6 CBITNIOBUX POKIB |
HabnmkaeTbca OO0 HbOro 3i weuakictio 111 kv/c. Yepes ckinbku pokiB BOHA
3gaBaTUMETbLCA BABIYI SICKpaBILLOoK?

Po3B’a30k

OcsiTneHictb, CcTBOpeHa 3o0pet, 0O0epHeHO nponopuinHa KeagpaTy
BiAcTaHi go Hel. Toai anga novaTkoBoi BigcTaHi Bia CoHUs Ta BiacTaHi Big COHUA
yepes Oeskur Yac Maemo:

To 5,6 CB. POKiB .
— = —— = 3,96 CB. pOKIiB
V2 V2 ' P

S1
e E—
ra

3opsg
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¥o
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3op4a 6yae Ha Takin BigcTaHi Big CoHus ABiYi: OAWH pa3 — Habnuxarunucb
A0 HbOro, ApyrMi — BigOansyucb nicna NpoxXomKeHHa nobnmzy CoHus
(MOXNMBICTIO 3iITKHEHHA HExXTyemMoO). Y neplioMy BUMNadKy 30ps MNPOXOAUTb
BiACTaHb s; =1, — 1 = 1,64 cB. poky ~ 1,55 - 1013 kM.
Yac, noTpibHmin onsa uboro
t, =X ~ 4430 poxiB.

v
Y apyromy Bunaaky
S; =79+ 1 =956 cB. poky = 9,04 - 1013 km



S2 :
2= > ~ 26000 pokiB

3asgaHHa 7 (10, 11 knac)

OuiHiTe BigHOWeEHHA Macu Mapca go macm 3emni. CynyTHuk Mapca
doboc pyxaeTbca no Maibke Komnosin opbiti pagiycom 9-10% km 3a 0,3 3emHi
noou.

Po3B’a30k
BapiaHT 1

Ckopuctaemocs y3aranbHeHuM TpeTiMm 3akoHoM Kennepa:

M+m)T? _ 4m?

a3 TG

ae M,m — macu Tin, wo obepTaloTbCA HaBKOMO ChiNbHOMO LEHTpa Mac,
T — cugepudHuin nepiog obepTaHHs, a — BENMKa NiBBiCb opbITH.

3anuwemo ue cnieeigHoweHHa ans cuctem 3emna-Micaub Ta Mapce-

®oboc. lMpn UbOMYy BpaxyeMoO, WO MacWU CYNyTHUKIB HEBENWKI MOPIBHAHO 3

MacamMu nnaHeT.

47T2 — (Ms + mMic)TzMic

G as/lic )
- 3
G i ag .
2
adic a3 My T§Rj

Ons Micsaus Ty = 27,3 0oou, ay;. = 3,84 - 10° KM, TOAi M ~ 0,11.
Mic Mic M

BapiaHT 2

CynyTHUK pyxaeTbCA HaBKOSMO MiaHeTu nig Aieto rpasitTauivHol cunu no
2
v

¢

KonoBin opbiTi 3 AOUEHTPOBMM MNPUCKOPEHHAM a=- 3a gpyrMm 3akoHOM

Mymg,
2

. . . M,
HbloToHa: G = mya. 3BiACK LUBMAKICTL OO PYXy vy, = / =

3a vac, piBHUM nepiogy obGepTaHHs, CYNyTHUK NPOXOAUTb 3i CTano
WBUOKICTIO WNSAX L = 27Ry, , TOAI Nepiod pyxy:

(1) = — = — = 4LTT (1)
Vo M, GM,,
Ry
. qu 472
3sigcn M,, o5 =
2 2
AHanorivyHo ansa cuctemu 3emnsa-Micsub Maemo: M, Z—’; = 4%.

[MpaBi yacTUHM 060X PiBHOCTEN OOQHAKOBI, a, OTXe

2 2 3
ch_ T,\f MM_TMRcb
My—s=M;75 - —= =5
R} R3 M,  T§Rj




3aBgaHHa 8 (11 knac)

MixxnnaHeTHU anapat obepTaeTbCAa HaBKOMIO 3eMsli Ha HU3bKIN KOMOBIN
opOiTi, WO nexuTb Yy MMOWMUHI eKNinTUKA. fFke MiHiManbHe 30ifblIeHHS
LUBMAKOCTI NOTPIOHO Hagatv uboMy Kopabnto, wob BiH Mir 6e3 noganbLunx
MaHEBPIB | BMMKaHHS ABUrYHIB BignpaBuTuCcs BuBYaTK 06'ekTn nosicy Konnepa?

Po3sB’s30k

Mosc Konnepa 3HaxoauTbCA B 30BHiWHIX obnactax CoHsMHOI cuctemu
(npnbnusHo 55 a.o. Big CoHUs), TOMY MOXHa BBaXKaTu, WO 4S8 NONbOTy anapar
MOBMHEH PO3BUHYTU APYry KOCMIYHY LWBMAKICTb BigHOCHO CoHusA. BBaxatouu, 1o
3emns pyxaeTbCs no Korosin opbiTi 3 wenakictio 29,8 kM/c, 3Haxoaumo, LWo N4
LLbOro LUBUAKICTb anaparta BiAHOCHO CoHusa NOBMHHA ByTn

v =+/2-29,8 KTMz 42,1'%4. Mig yac 3anmycky B MAOWMHI EKMiNTMKM B BiKk pyxy
3emni BigHocHO CoHus anapaT MNOBMHEH MaTu BiAHOCHO 3eMni Jo4aTKoBY
WBMAKICTb u = 42,1 — 29,8~ ~ 12,3~

Ha Hu3bkin konoBi opOITi LWBMAKICTL anapata AOOPIBHIOE NepLuin
KOCMIYHIN: v, = 7,9%. Ana Buxogy 3a Mexi TaxkiHHA 3emni nobnuay 3emni

anapat nMOBMHEH MaTu [esKy LWBUAKICTb v, $KY BWU3HAYMMO i3 3aKOHY
30epexeHHa NOBHOI MexaHiyHoT eHepril. KiHeTu4yHa eHepria anapata nobnuay
mM;
Ry

2
3a MeXaMm 3eMHOTO TSXIHHS E,, = 0, Ejp = .

2
TODJ Ekl + Epl = EkZ + Epz;

mv? ™M _ mu?,

2
3emni Ey; = % noTeHuianbHa eHeprisi B,y = —

2 R, 2
2GM.
v =u?+ =/
R,
BpaxoBytoun, WO v; = |—= — [pyra KOCMi4Ha WBWAKICTb Ans 3emni
3

(v, = 11,2%), OOepXUMO: v; = \Ju? + v? = 16,6 %
Topni pogaTkoBa WBUAKICTb, koI Tpeba HagaTu anapaty Ha opOiTi
v = 16,6KTM — 7,9‘%“ = 8,7*%‘.

3aBaaHHa 9 (11 knac)
AnbTaip (oo Opna) mae pivyHun napanakc m = 0,198" oro BnacHun pyx
(nepemiweHHss No HebecHin cdepi nonepek NpoMeHst 3opy 3a pik) u = 0,658"
11=0,658", npoMeHeBa LWBUAKICTb 1, = —26 —, 6Gnuck 0M,89. Konu i Ha siky

C
HanMeHLWYy BigcTaHb BiH HabnManTbcsa 4o CoHua? Akum 6yae noro Gnuck B Tou
yac?



Po3B’a3ok
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LLBnOkKiCcTb 30pi MOXHa PO3KacTu Ha ABi CKNagoBi: B3JOBX NPOMEHS 30pYy
v, (MfpOMeHeBa LWBUAKICTb) i NepneHAnKynsapHy nomy v,. lNepwa 3 HUX 3agaHa B

YMOBI: v, = —26 KTM (3Hak "-" BKkasye, WO BOHa HanpasrieHa A0 Hac). [pyra

CKrnagoBa MOXe ByTu BU3Ha4YeHa 3a BraCHUM PyXOM 30pi.
3a piYHMM napanakcoMm (BUPaXeHUM Yy KYyTOBUX CeKyHOax) MOXHa

. . 1 1
BM3HA4NTW BIACTaHb 10 30PI: 1" = —7 = ——— = 5,05 mnc.

[MepemiweHHa 30pi 3a pik B npoctopi S =ur, Ae KyT u B pajiaHax.

Ockinbkn B YMOBI KyT 3alaHU B KYyTOBUX CEKYHAAX, OOEPXKMUMO: S = 202‘265 :

CknagoBy WBWOKOCTI Nonepek NnpoMeHs 30py BU3HaA4YMMO, BpaxyBaBLUW,
14)
u'r

. . . S
LLIO Lie NepeMilLieHHs1 30ps1 34iCHI0E 3a Yac to=1 pik: v, = — = ———
to 206265t

Bpaxosytoun, wo 1 nc=206265 a.o., ogepxvmmo vtz15,8% (MOXHa

U KM

Bipasy ckopucTaTuca OpMynow: v, = 4,74; -
[MoBHa LWBMAKICTL 30pi HanpasneHa nig KyToM 0O NPOMEHs 30py i MOXe
OyTun 3HaaeHa 3a Teopemoto Micdparopa: v = /1,2 + v,2 =~ 30,4 %
MiHimanbHa Bigganb, Ha $Ky HabnU3WMTbCs 30psi, AOPIBHIOE [OOBXMUHI
Bigpiska BC. Ockinbkn TpUKYTHUK, NoBydoBaHW Ha BeKTOpax LWBUAOKOCTEWN,

nofibHun TpukyTHUKY ABC (BOHM oOmaBa MPAMOKYTHI 3 OOHAKOBUM TOCTPUM
KyTOM), 3 NOAIBHOCTI TPUKYTHUKIB OAEPXKMUMO:

BC vt . _pr_Vt g~V
= v,.rmm = BC = - AC = T 2,6 11C.
AHanorivyHo 3HaxoAMoO WndAxX, AKMA NPoOXoAnTb 30pA OO0 MaKCUMMalribHOro
AB
36MKEeHHS AB = L: EZ%’ L =AB =%-AC =%-r ~ 4,3 1c.

Yac pyxy 40 36nmkeHHa t = i
3anuwemo Bupa3s asist 30pAHOT BEMMMYNHK Y Lii MOMEHTM Yacy:
m=M —5+ 5lgr
Mpmax = M — 5 + 5lgry,in, A€ M — abconoTHa 30psiHa BENUYMHA 30Pi.
BigHimatoum Ui piBHOCTI, 04EPKMMO:
Mypax — M = 5181, — Slgr = SIgrmT"n,

~ 1,4 - 10° pokiB = 140 Tuc. poKiB.



Mmax = M + 5lg™% = 0™, 89 + SIg% ~ —0™ 55.



