3apnanns 111 eranmy BeceykpaiHcbKol YYHIBCHKOI OJ1iMITiagH 3 aCTPOHOMII
Teoperuunui Typ
10 kiac

3aBnanasg 1

3 AKMX MICILIb Ha MOBEPXHI 3eMJIl MOXHA CIIOCTEPIraTi OJIHE M T€ K CBITUJIO Y
BEPXHIN Ta HIDKHIA KyJbMIHAIISIX HA OJHAKOBIMA KyTOBIii BIJICTaHI BiJf TOPU3OHTY.
Ha3BiTe yMOBHU Ta THT 31pOK, SKi 33I0BOJIBHSIOTH 3a3Ha4Y€HUM BHUMoraM. BiamoBiab
HaJalTe OMMCcOBO, 0€3 BUKOPUCTAHHS (OPMYII.
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Croctepiratu oJiHe i T€ K CBITUJIO y BEPXHIN Ta HIKHIN KyJIbMiHaIi{ MOKHA 32
YMOBH, II[0 BOHO HE 3aXOJUTh 3a TOPU30HT. [[JIsl TakuX CBITWI y MiBHIYHIN MiBKYI
BUKOHYEThCSI yMOBa & > 90° — . Taki cBiTHJIa MOKJIMBO CITOCTEPIraTH Ha MICIIEBOCTI
3 mHUpoToI0 ¢ = 50°.

3aBmaHHA 2

[IpunnuBu Ta BIAIUIMBH, CHPUYHHEHI Ji€r0 Micsusg Ha 3eMHI OOOJIOHKH,
MPUBOJATH A0 BimmaiaeHHs Micsis Big 3emii Ha 3,82 cMm/pik, a 3eMisl CHOBUIBHIOE
obepTaHHs. 3a3HauTe yMOBH, 3a SKHX YK€ HE MOXHa OyJie CIIOCTepiraTu IOBHE
COHSYHE 3aTEeMHEHHS Ta BU3HAYTE, Yepe3 CKUIBKU POKIB ITIOBHE COHSYHE 3aTEMHEHHS
He Oyne crocrepiratucs 3 OyIb-KOTo Miclsg Ha 3eMill. YBaxkalTe eKCICHTPUCUTET
opOiti Mics1ist HE3MIHHUM.

Pamiyc Micsusa mopiBHIoe Ry = 1737,5 kM, cepenHs BiacTaHb Bimx 3emii
no Micsaus — ap, = 385000 kM, ekcuentpucurer opOitid Micsisg — ey = 0,055,
pagiyc Conmt — R = 695800 kM, cepemns Biactanb Big 3emm g0 CoHms —
a; = 149,6 - 10° KM, eKClIIEHTPHCHTET 3eMHOT 0pOiTH e3 = 0,0167.
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[ToBHE COHSYHE 3aTeMHEHHS BIJOYBA€THCS, KOMHM AUCK MIicSIsd IMOBHICTIO
nokpuBae auck Conug. Ockinbku Micsib BiIIanseTbCs Big 3emMiti, TO HOro BUANMUN
JTlaMeTp 3MEHIIYEThCS. 3a OCTAaHHBOTO CIIOCTEPEIKCHHS IIOBHOTO COHSYHOIO
3aTeMHEHHS MicsIp MOBUHEH IepeOyBaTh Ha Takid BijcTaHi Bia 3emuli, IO HOTro
BUJIMMUIA JlaMeTp JOpiBHIOBAB BUANMOMY aiameTpy COHIIS, a 3 4aCOM — MOBHHEH
3MEHIITYBaTHUCS.

OckinbkH BHAUMUER IiaMeTp MIcsIis 3MIHIOETBCS Ta 3aJICKUTh BiJl TIOJIOKEHHS
Ha opOiTi, TO 3 YACOM IiJ] Yac 3aTEMHEHb TOBUHEH 3MEHIITYBATHCS BUIUMUMA J1aMeTp
Micsng numie B mepurenmii (HaOmk4id Touli g0 3emuil), koiau Micsup Mae
HaOUTBIIUM BUIUMUN JTIAMETP.

Posrnssaemo 3Miny Buaumoro aiametpy CoHIls, SKUN 3aJICKUTH BT TTOJOKESHHS
3emii Ha opOiti. [Ilo0 3aTeMHEHHs CTanM KIIbLENOAIOHUMH, TO PO3MIP BUIUMOTO
nucky CoHIl TOBUHEH OyTH JUINE OUIBIIMM 32 MaKCUMAJIbHUN BUJIUMHU JiaMeTp
Micsiis, a TakoK OUTBIIAM BiJl MIHIMAJIBHO MOKJIMBOTO BHIUMOTO JiameTpa COHIIS.



Minimansauii Bugumuit niametp COHIS CIOCTEPITaeThCsl, KOJIU 3eMJIsl 3HAXOAUTHCS B
ademnii (HaiBinaneHmii o4 Big CoHI).

OTxe, CIPUSATINBI YMOBH, 32 SIKMX MOXKJIMBE OCTAaHHE CIIOCTEPEKEHHS TTIOBHOTO
COHSIYHOI'O 3aT€MHEHHsI, Kojau Micsip nepedyBae B nepurenii, a 3emis — B adenii

(puc. 1).
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J171st 0GUHCIIeHHSI KyTOBHX PO3MIPiB 00’ €KTIB, 3p0OMMO MaTIOHOK (puc. 2):

crocrepirad
A _________________

Puc. 2

I3 criBBIAHOIIIEHHS CTOPIH NPAMOKYTHOTO TpUKyTHHKAa ACB: sina =

e

[Mpu Manux kytax a sina = tg a = a (y panmianax). Omke, BUIUMUN KyTOBUIA
niameTp 00’ekTa OpiBHIOE B = 2a = % (1).

O6uucauMo MiHIMaIBHUN KyTOBUHM miamerp CoHI [ Ta BIJACTaAHb Ty,q, 110
HBOT'0, KOJIU 3eMJis repedyBae B adenii.

Tmax = Q3 + €3 = az + eyaz = az(1 + e3); (2)

Toni 3 ypaxyBanHsim Bupasy (1) ta Bupazy (2): fc = 2Re 2R

Tmax  az(1+e3)
_ 2Rc _ 2:6958:10° M _ 4 N )
Fe= Tmax  149,6:10° M:(1+0,0167) 91,49 - 107" pap = 0,5245°.

).




Tenep oOuucauMo BifacTanb Bia 3emii 10 Micsaus d,y,;, M 4aC OCTAHHBOTO

2Ry
MOBHOTO COHSIYHOTO 3aTeMHEHHSI, BUKOpUCTaBIH Bupas (1): dpyin = s (4).
C
Lle Oyne BincTans y nepuremii 1jist HOBO1 opOitu Micss.
CepenHro BifcTanb Bif 3emii 10 Micsis yist HOBOT OpOiTH BUSHAYUMO SIK:

Amin = a —c = ay (1 —ey).

. 7 _ dmin . ! —_ ﬂ

3BIICH Ay = —— 3 ypaxyBaHHsIM Bupasy (4): ay = oo’
2+1737,5-103m

= 401929 km

!
a =
M 91,49-10~% pax- (1 — 0,055)
. —_c KM . . .
3 mBUAKICTIO vy, = 3,82 10 5 " Micsup 3MiHIOBaTuME CepeHIo BIJCTaHb
BiJ 3emuti 10 MicsIis BiJi Cy4acHOT0 3HaYECHHS Ay 10 MAHOYTHBOTO dy.
Ha nHoBIi1 0pOiTi MicCsI1h OMUHUTHCS Yepe3 vac:
401929 kM—385000 kM

!

ay—a .

t ="M= = = 443,2 MJIH pPOKiB.
vy 3,82:1075—

OTtxe, uepe3 443,2 MUIBHOHIB POKIB MM 3MOKEMO CIIOCTEPIraTH 3 3eMill JIUIIE
KUIBIIEB] COHAYHI 3aTEMHEHHS.

3aBmaHHA 3
HaBkono nesxoi 3opi (a = 5"45™,6 = —70°) no eminTuyHMM opOiTam

PYXarOThCsl TPH IUIAHETH. Y MOBHO Ha3BeMo ix A, B, C.
Jlesiki XapaKTepuCTUKU OpOIT IJIaHET HaBEAECH1 B TaOJIHIII.

XapakTepucTuka opoiTH [Inanera A | Ilnanera B | Ilnanera C
[Tepiox obepranHs, 3eMHa 100a 5,64 14,03 -
Benuka miBBich, a.0. - 0,0954 0,172
Excuenrpucurer 0,2 0,11 0,2

Busnaure nepion mianetu C Ta 3Ha4YCHHS BEJIUKOI MIBBICI TJIaHETH A.
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3a tpetiM 3akoHoM Kermuiepa:
3 3 3

a a a

-4 =L =X = const.

TakuM 4MHOM, BeJIMKa MIBBICH IJIAHETH A TOPIBHIOE:
2. .3
3|Tf - a

4L ~0,052a.0.
TB

aA=

[Tepion mnanetu C 1OPIBHIOE:

2. 3
T; = \/% ~ 34 no6u.

B

3aBaadus 4



3 kBiTHA 2012 poky Benepa mpoiinuia no 3opstHoMy ckymueHHto [lnesnu, a 6
4epBHS 1HOTO X poky — mo aucky Conus. Hamamroiite (y omHoMy Maciitabi), sk
Burisigaina Benepa B teneckon (y mpsiMoMy 300pakeHH1) IMiJI Yac IUX MOJIM MpH
cnoctepexeHHsax y M. Cymu. Sxuit OyB Buaumuil qiametp ta gasa Benepu B 111 1H1?
Op6itu Benepu Ta 3emiti BBaKaTe KOJOBUMHU Ta PO3MIIIICHUMHU B OJTHIM TUIONTHHI?
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[Tpoxomxenus Benepu no aricky CoHIIs MOK€ B1I0YyBaTHUCS JIUILIE B HUKHbOMY
npotuctosHHi Benepu. IIpoxomxkennss Benepu mo 3opsiHOMy ckymueHHio [lnesan
BimOymeTbest 3 KBiTHS, 32 64 qHI 10 TpoxokeHHs mo aucky Conrs. g BenmunHa

: 64 : : .
JIOPIBHIOE —— YaCTHHI CHHOJMYHOTO Mepiofy Benepu. YpaxoByrouu, mo opOitu

Benepu i 3emuti 6:1M3bKi 1O KOJIOBHUX, OTPUMYEMO PI3HHUITIO T€NIIOIEHTPUYHHUX JOBIOT
3emuti it Benepu 3 kBiTHS:
64
a = 360°-— = 39,5°
584

ConHue

3emns

3 pucyHka BHUIIHO, 1110 Benepa B neHb npoxomkeHHs mo cy3ipto [lnesau Oyne
o063y CBO€1 HAMOUTBIIT CX1AHOI eNloHTallli. BUKOpHUCTOBYIOUM TEOpeMy KOCHHYCIB
po3paxyemo BiAcTaHb Bij Benepu no 3emui:

d? =12 +15 — 21,1, cosa = 0,64 a.o.

[Toni6ue 3nauenns (0,64 a. 0.) moxkHa oTpumMaru 3a Teopemoro Ilidaropa, skiio
MPUIYCTUTH, 1110 BeHepa 3HaxonuThCsl TOUHO B HAMOUIbLIINA CXifHIA enoHraiii. Ha
pucyHky [ Ta l, —Binctani Benepu ta 3emui Big Conirs BianoigHo. KyroBuii giametp

. D .
Benepu nopisuioe § = — = 26", ne D — niamerp Benepu. HabnmkeHe 3Ha4eHHs y

BUIIAJIKy HAalOLIBIIOT CXiqHOT eJToHTallil qopiBHIOE 24",
Kyt y, yrBopenuii Biapizkamu 3 1eHtpa Benepu ta nentpamu Conis i 3emi
BI/IMIOBITHO, TAKOX OOUYHCIMMO 32 TEOPEMOIO KOCHHYCIB:
12+d?-12 o
—= =094,4°.
21, d
Ax6u Benepa 3Haxonumacss B TOUIll HAHOUIBINIOI CX1/THOI €JIOHTAIliil, TO KyT Ou
nopiBHioBaB 90°. Benuuuna ¢gazu Benepu nopiBHIo€e

F ==Y — 0,46

CoSy =



Y MoMeHT HalO1IBIIIOT cXiiHOT enoHTaIii (ha3u qopisHioe 0,5. Benepa Burisgae
K TIOJIOBUHA JVCKA, BUITYKJIICTIO BIIPaBO.
VY nenp mpoxomxkeHHs no gucky Conusg ¢asza Benepu nopiBHIOE HyIIO, a

KyTOBUM J1aMeTp
D

6= = 60",

Benepa B nHi mpoxokeHHs no Ilnesnmam ta mo gucky CoHUsE B OHOMY
MaciTadl Oyie BUTISIIATH TakK, K 300pakeHo Ha puc. 2.

O

Puc. 2



