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2024-2025 HaByanbHUM pik
Bignogiai qo 3aBnans 111 etanmy BeeykpaiHebkoi yUHIBCHKOT OJTIMITIAIN 3 aCTPOHOMIT
10 xnac

Ipaxkmuunuu myp

1) [IpoBomumo  TepmiHatop Ha  Micsaui. Hampsmok nHa  CoHue €
NEPIICHINKYJIIPHUM 10 HhOTO. Bu3HagaeMo KyT MiXK TOPHU30HTAILIIO Ta HAIPSIMKOM
Ha Conue (Hanpukiana 3a Taurencom 9/130). OtpumyeMo KyT OJU3bKO 4 TpaycCiB.

2) ®aza— nepia YBepTh. Micsib pocTe, TOOTO MOJIOAUH.

3) Ha doto Buani mMops: mope Kpus (Crisium), mope Jloctarky (Fecunditatis),
mope Hexkrapy (Nectaris), wmope Cnokoro (Tranquillitatis), mope fcHocti
(Serenitatis).

Posidonius

Phytheas

Copernicus

Kepler

4) 3narouu, 1o aiametp Micsus 0,5 rpagycu, BUMIpIOEMO, 10 LIeHTp Micsiis € Ha
BUCOTI TpUOIU3HO | rpagyc Haj BEPXIBKOIO TOPH.

5) Buxoasun 3 Bucotu CoHIlsl, BOHO MOXe OyTu Ha cxoji abo Ha 3axoml. Aje
Micsup, 110 pocrte, y ¢asi nepuioi 4eTBepTi MU OAYUMO BUCOKO
came Ha 3axoai CoHIg (IMB. MaJIOHOK, J€ YEpPBOHA TOYKA —
coctepirad, Gaszu Micsis TO03HAYeHO CXEMaTU4YHO, BCI /
oOepTaHHsl 300pakeHO B ojaHiM momwmHi. [Ipu po3ranryBaHHi
criocTepiraya y MPOTHJICKHIM TOYIll HAa TOBEPXHI 3eMili, BiH |
no0a4yuTh HaJ rojioBoro Micsib, IO CTapie, 1 e Oyae 3paHkKy, |
3rigHo oOepranHs 3emii). Tomy, mpaBopyd — 3axij, IPsSIMO —
MiBJICHb, JIBOPYY — CXI/I.

6) Monoguit Micsans y a3l mepmioi 4YBepTI MOKHA
no0aunTH BUCOKO HaJ rOpu30HTOM (a Ha BimMiHy Bif COHIIS, BIH BUCOKO, XK Haj
roporo) BBeuepi, Oym3bko 18 romuuu. lle cnpuYMHEHO PIZHUICID EKIINTUYHOT
noBrotu Micsitsg Ta CoHiis B 1 ¢asi 61m3bko 6 ToauH (AuB. MaltoHOK). CoHIle npu
IbOMYy Maibke cijo (cmocrepirad — dYepBOHA Kpanka Ha MAaJIIOHKY, HalpsMOK
OChOBOTO 00epTaHHsI 3eMJIi TTOKa3aHO CHHBOIO CTPUIKOI0). A MU 3HaeMo, 1m0 CoHIle
cimae O0nu3pko 18 ronMHM TOOJIM3Y AHIB PIBHOACHL. Omice, ue eeuip 0aU3bKO
6E€CHANH020 AO0 OCIHHbO20 PIGHOOECHHA.

Omuc (HoTo TOBOPUTH, IO BOHO OyJI0 3p00JEHO HA MOYATKy >KOBTHS, TOOTO
HEaJeKO BiJl OCIHHBOTO PIBHO/ICHHS.




Teopemuunui myp

1. 3ops, sika 3idIIIa B TOYIl CXOAY, OYEBUJIHO, 3HAXOJUTHCS Ha €KBaTOpi,
CXWJICHHS y Hel BiamoBiaHO 01=0.

Axmo apyra 30ps y 3€HITI, TO 1i CXWJICHHS Ta IIUPOTa 3B’sI3aHI IMPOCTHM
CHIBBITHOIIECHHAM (JUIS BUIMAJAKYy BEpPXHbOI KyJbMiHaIii 3 BHcOTO 90° abo
3eHITHUM KyTOoM 0°):

hB,[{, =90° () + O
90°=90°-¢ + 02
¢ =5=50°
2. Y IuiaHeTH TOBUHHO OyTH JB1 CycigHl TiaHetd. Tomy Mepkypiih Ta
Henrtyn BuxmtouaroThcs. KpiM Toro, y cyciiHix mjiaHeT MOBUHHI OYTH CYIyTHHKH.
Otxe, e He Benepa (60 y Mepkypist cynyTHUKIB Hemae) 1 He 3emutst (y Benepu
TEX HEMAE CYIyTHUKIB).

JUist criocTepekeHHd HE030pO€HUM OKOM CYNYTHHUK IMOBUHEH OYyTH JOCUTH
BEJIIUKUM. TOMy SK CYNyTHUKH-TIPETEHIEHTU po3risgaeMo Micsnp, [amineesi
cynytHuku lOmitepa, cynmytHuk CatypHa Turtan 1 Hentyna TputoHn. CynyTHUKH
Mapca 3 FOnitepa no6auyntu He MOKHA (OCKIJIBKH X HE BUIAHO 3 3€MJIl, sika OJIMK4e
no Mapca), B YpaHa AOCUTh BEIUKHX CyNyTHUKIB Hemae. Tomy Omitep (cycigHi
Mapc 1 Carypn) ta Carypn (cycimni 1utanetu FOmitep Ta VYpaH) Takox
BUKITIOUAIOTHCA.

3anuinaeTrses AB1 ianetu: Mapc 1 Ypas.

Yuwm Onmxge ruianera 10 CoHL, TUM SICKpaBilli i CymyTHUKH. Pagiycu opoiT
IUIaHET 13 30LIBIICHHSM MOPSAJIKOBOTO HOMEpa IUIAHETH YK€ LIBUIKO POCTYTh,
TOMY M MiHIMaJdbHI BIJCTaHI MIX CYCIOIHIMHU IUIAaHETaMHU TeX 30UIbLIYIOTHCS 3
Bignanenusm Big Conug. Kpim toro, TpuToH — HaWMEHIIMI cepell BETUKHUX
CYMYTHUKIB, 1 T00aUnTH HOro 3 Ypana Oyno 0 ckiagHo. OTxke, IIyKaHOIO MJIaHETO0
€ Mapc, 3 skoro Heo30poeHUM OkoM BUAHO Micsie Outs 3emii Ta [aniieest
cynytHuk# FOmitepa.

3. lle 3amauya oiiHOYHA, TOMY TYyT MOTPIOHO TaM’sATaTH PO XapaKTEpPHI
pPO3MIpHU Ta Macy HEWTPOHHHUX 31p. XapaKTepHUH pajilyCc HEUTPOHHOI 301 CKIIaJa€e
omm3ek0 R=10 kM, maca 0iu3esko 1-2 mac CoHirg.

Bapianm 1

k1o B3ATU IS OIIHKM Macy HEHUTPOHHOI 30pi OJIM3BKOIO O COHSIYHOI TO
MOHA CKOpUCTATUCS TpeTiM 3akoHOM Kemiepa y criporeHiii popmi:
T=a

a = R — Benuka miBBick op0Oitn KA B a.0., y Hamomy BHIAJAKY Iie (paKTUUHO
pajziilyc HEUTPOHHOI 30pi, MepeBeACHUH 13 KM B a.0. (3r1iTHO YMOBH 3ajau4i). Tomi:

T~ 1.7-107 poky ~ 5-107%¢
IBuaKicTs v = ? ~ 10% m/c



Bapianm 2
[epira kocMiuHa MIBUAKICTD:

GM o
v, = ?% 10 m/c

dopMyy IS IepIoi KOCMIYHOT MO>KHA BUBECTH 3 PIBHOCTI JOIIEHTPOBOI Ta
rpaBiTalliiHOT CUJI TIPU PYCl TIO KOJY:
mv? GMm
R R?
Sxmio B3aTH  Macy HeWTpoHHOI 30pi 2 Macu COHI, TO IIBUAKICTh BUXOIUTh
1.6-10% m/c

4. 3a plyHUM MapajakcoM 3HaXOJUMO BiJICTAHb JI0 31PKU:

1
r=_-_1

T 005"

=200k = 20-206265a.o..

3Har04M BIJACTaHb Ta KyTOBHI pO3Mip BEIUKOI MIBOCI, 3HAXOAUMO ii JIHIAHUN
po3Mip:

2
a=r-a=20-206265a.0.____ _ 40a.0.
206265
JUist 3HAXOJKEHHS CyMH Mac 31pOK BUKOPHUCTOBYEMO Y3arajlbHEHUW TpeTii
3akoH Keruiepa, mOpiBHIOIOUM PyX 3IPOK HABKOJO CIUIBHOTO IIEHTPY Mac 3 PyXOM
3emuti HaBkos10 COHLIA:

T’ (M1+Ma) _ Té(Mo+Mg)
a3 agd '

3BIJICH, HEXTYIOUM Macoro 3emJil MOpIBHSIHO 3 Macoro COHIIS 1 BpaXxOBYIOUHU
napametpu pyxy 3emii (To = 1 pik, ao = 1 a.0.), 3HaX0AUMO:

T02a3 12,403
M+ M, = T_2a3OMO = WMQ = 6,4Mp.
BigHomieHHs1 BifcTaHeW 3IpOK BiJl LIEHTPY Mac OOCPHEHO MPOMOPIIHHE IX
Ml as 1
Macam: — = —~ = -
M- al 4

3Bigcu, M, = 4Mj;

My + My = My +4M; = 5M; = 6,4M;
M =%M =128M -

1 5 O O
M, =4M, =4-1,28Mc = 5,12M,.



5. Taka Tpa€exkToOpiss METEOPHOTO Tija O3HAYae, M0 JUIS CIocTepirada TLIo
npoiiie yepe3 TOUKy 3eHiTy. KpiM Toro, mpu 1pOMy MPOEKIIS TPAEKTOPii TiIa Ha
HeOecHy cdepy Oyne mocTiiiHO B ofHid Touri. Cnocrepirau 0OadyuTUMe T.3.
«CTalllOHAPHUN METEOP».

3BUYaiiHi MeTeopHI chigM Ha HeOl Ha IMOYaTKy SBHUIA METeopa MaroTh
HEBEJIMKY HIMPHUHY Ta OJUCK. Y Tpolieci pO3BUTKY SIBUIA METEOPHUM CIiJ CTae
SCKpPaBIlIMM Ta IIUPIIMM. Y KIHII SBHUIA CIiJ 3HOBY CTa€ TOHKHM Ta
MaJIOMIOMITHHM.

OTxe, crocrepirad CroyaTky OauuTUME B 3€HITI MaJIeHbKY, JIEAb IMOMITHY
TOYKY, TOTIM I TOYKAa CTaHE SICKPABIIIOD W MIMPIIOI0, MOTIM TOTYCKHIE,
3MEHILNUTHCS 1 3HUKHE.

6. 3a piyHMM MapagakcoM 3HaXOJIUMO BiJICTaHb 10 Beru:

1 1
r=_= ~ 8,3 K.

T 0,12

Axmo crnocrepirad 3HaXoauThesl Ha npsmiii Conie-Bera Ha BijactaHi 71 Bif
Comnrs, TO BiIcTaHb B HbOTO 70 Beru Oyne mopiBHIOBaTH T2 = 1 — 171. SIKIIO 30pi
OJIHAKOBO SICKpaBl, TO BUJMMI 30PSIHI BEIMYMHU 1X Oy1yTh OJTHAKOBI.

Bunuma 3opsina Benrmunaa CoHL U1 criocTepirada Ha 3emii:

mg = Mg — 5+ 5l1ga,,

ne Mo — abcomoTHa 30psiHa Bemunaa CoHnd, do = 1 a.0.= IIK — BIJICTaHb
© )

206256
B1 3emuti 10 COHIIA.

Jlns cnioctepirada Ha BifctaHi 1 Bifg CoHIs: Mgy = Mg — 5+ 51g 7.
BigniMarouun nonepenaHio piBHICTh, OJIEPKUMO:

Mgy — Mg =Mg—5+51gr; —Mg+5+51lgay =5(gr, —1gay),

1

Mo = me +5(0gr1 —1gag) =me T 518:_0
AmaorigHo jy1s1 Beru mi gac crioctepexeHHs:
i33emimi—m =M —-5+5Igr;

3 TOUKH Ha BiacTaHl 1 Bl COHI —

my=M-—5+5Ilgr, =M —5+5I1g(r —ry).
r—rq

3Bigcum =m+5lg(r—r)—=5lgr=m+5Ilg—
1 1 .
Toxi i po3risTHYTOT TOYKH
r—r1

me 51~ =m+5lg—

ao r




m—-m =5lg? —5lg—=5(g?t —-1lg—) =5Ig (ﬂ- ")
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1 8,3 0—(—26,8)
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206265
~L—.8,3-206265 = 10536;
8,3—1‘1
r1 10536

= = 0,134;
83-r1 83206265

r1=1,11—0,134r1;
1,134r:1 =1,11;

Typ eizyanvrux cnocmepeicernv

1. VHixanbHe 300pakeHHs raJakKTHKA AHIpOMEa;

Cysip's: Aagpomena. Bincrans 1o 3emiti: 320 MUTBHOHIB CBITIOBUX POKIB.

3. YcraHoBneHo, 10 YOpHa Aipa, po3ranioBaHa Ha BifactaHi 230 MUIBHOHIB
CBITJIOBUX POKIB BiJ 3emi, B lIeHTpi ragaktuku J0437+2456 1 npubau3Ho B
TpU MUIbHOHM paziB Outbma 3a Hame CoHIle, PyXaeThCsl 31 MIBUIKICTIO
110 Tucs4 MUIIb HA TOAUHY .

4. I1nanerapHa tymaHHicTh «Metenuka» y cy3ip'i Ckopmiona. 4000 cBITIOBHX
POKIB PO3IUISIIOTH HAITy IJIAHETY 1 TYMaHHICTb.

5. 3opsanuii nun y MonekynsipHiit xmapi Ilepces.

6. Xmapu 3opsHOro nuiy. [Ipoxonars Maitke Ha 2 rpaaycu N0 MOJIEKYJISIPHIM
xmapi Ilepces Ha Bimctani 850 CBITIIOBUX POKIB.

7. 300pakeHHS YOPHOI ipH.

8. 3o00paxeHHs 3iTkHeHHs ABOX rajgakTuk, NGC 6872 ta IC 4970.

9. Auapomena;

10. [Inanerapna TymanHicTh Meny3a HST.

N



