Po3B’A3ku 3aBAaHb
Il etany BceykpaiHcbkoi onimniagu 3 disnkm (2016 pik)
8 knac

3apava 1

Baba Ara supiwwnna 3yctpitnuca 3 JlicoBukom. lNeplly nonosuHy
LWNAxXy BoHa netina 3 weuakictio 20 km/rod. MNoTim cnycTnBCcs TymMaH |
HaCTYMHY MNOSIOBMHY 4acy, sikMK 3anuwmecs [0 3ycTpivi, baba Ara
nponetina 3 weuakictio 10 km/rog. MNoTim y Hel 3namanacs mitna i in
NPUALLNOCA MUTW NiWKKW 3 LWBUAKICTIO S5 KM/rog. 3 SKOK cepeaHbOoro
LBMAKICTIO pyxanacs baba Ara.

Po3B’a30k
Pyx 6abu Arn BinbyBaeTbcsa Ha TpbOx eTanax: | eTan mae wnsx

S o
S, = 5 MPOTArOM 4acy t;; 4ac pyxy Ha Il Ta lll etanax ogHakoBun t, = t;.
S
[ns nepworo etany t; = o (2).
1

t1 . . .
- L | BignNoBiAHO LINAX;

t
[ns gpyroro Ta TpeTboro — t, =
t—t t—t
S2 =v2_21’53 = U3 21
Ha gpyromy Ta TpeTboMy eTanax baba Ara 3gincHuna pyx Ha
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3apava 2

XIon4ymk TpMMae 3a OAVH KiHeLb OOLLUKY, a APYrUn 1i KIHeLb NeXNTb
Ha uuniHapi. Jowka npu uboMy ropusoHTtasnbHa. oTiM xnonymk pyxae
OOLLKY Bnepea, BHacnigoK Yoro umniHap KOTUTbCcst 6e3 NpOKOB3yBaHHS Mo
ropusoHTasnbHIn nnowmHi. KoB3aHHA Mo uMniHapy TakoX BiOCYTHE. AKuK
WNAX MOBMHEH MPOWTU XMOMYMK, WOO AOCArHyTM uuniHapa, SKWo
JOBXMHA OOLWKN [7?

Po3B’a30k
Uac pyxy xmonyuMka W uuniHgpa ofHaKoBWUW, ane LWBWAOKICTb
BEPXHbOT TOYKM UuniHAgpa Oinblua 3a WBMAKICTb NePEMILLEHHS NOro OCi.
Tomy, KON Xnonyuk npovge Wwnax, SKMn OOPIBHIOE OOBXUHI OOLWKU [,



. . . . 1 .
UUniHApP NepeMiCTUTbCS BIIBO Ha BiACTaHb El' 3Bigcu BunnmBeae, LWO
XIIONYMKY A0 uuniHapa Tpeba NnponTn WNNX, AKMn OPIBHIOE 21.

3apgava 3

Y Tennoi3onbOBaHin NOCyauHI 3 BOLAOK MfiaBa€ KyCoOYOK Nboay
Macoto 1 Kr, y skum BMeparna cBuHUeBa ApobuHka. Konnm Kycouky noogy
Hagann 32 k[K TennoTu, BiH nodaB TOHYTW. fAka mMaca OpPOOUHKW?
yctuHa nbogy 0,9 r/cm3, nMToMa TennoTa nnasneHHs nboay 340 KIK/Kr,
rycTuHa ceuHUto 11,3 r/cm3.

Po3B’a3ok

[Micna Toro, sk nig oTpumaB TenroTy, MOro Maca cTana
m,=m-— % (2).

Konu Kyco4yok niboaly NnoYMHae TOHYTH, BiH NMOBHICTIO 3aHYPHOETLCS B
BO4Y, TOMYy cuna TSXKiHHA, sika gie Ha nig 3 ApoOWHKOK, MOBUHHA
ypiBHOBaXKxyBaTucs cunoro Apximeaa:

(m, +m)g = p,g(V, +V,) (2), ae m,,V, — BignosigHo maca Ta
ob’em gpobuHkn, V, — o6’em nboay, p, — rycCtmHa sogu. Bpaxyemo, Lo
V, = % 3),V, = % (4), Ae p, — ryctvHa nbogy, p. — ryCTMHa CBUHLLO.

ﬁiCJ‘IFl I'Ii,EI,CTCaHOBKVI Bupasis (1), (3) i (4) y cdopmyny (2) ta 1i
(M=2) (Ps=pa)Pe
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NepeTBOPEHHs, OTPUMaEMO m,, =

3apgava 4

[o gHa 6acerHy, 3anoBHEHOro BOLOW, MpPUB’A3aHa OUTSYa rymoBa
Kynbka, HanoBHeHa BOAHEM. AK 3MIHUTbLCA NoTeHLUianbHa eHepria Boan B
BacenHi, SKwWo Kynbka nonHe? Bignosigb obrpyHTYyNTE.

Po3B’a30ok
[Micns Toro, siK Kynbka nonHe, BOAEHb BUAE 3 BOAM, a MOro Micue
3anoBHUTLCSA BOAOK, sika Bbyae maTtu o6’eM, TakMh Xe SK i Kynbka..
lMoTeHuianbHa eHepria uiel BogM Npu pyci 3 NOBEpPXHi BoAW OO Micus
po3TallyBaHHA KYNbKW 3MEHLWNTBCA Ha BenuduuHy AE = m,gh = p,V.gh,
ae p, — ryctuHa soaum, V, — o6’eM Kynbku, h — rmmbuHa 6acenHy.



3apaya 5

Y cuctemi crnonyvyeHux nocyauH Ao niBoro
MOPLUHA Ha KPOHLUTEWHI MpUKpinseHa npyxuHa
XKOPCTKICTIO k, 9Ka IHWKMM CBOIM KiHUEM 3’€qHaHa 3
npaBMM nopluHeM. Komnu nopluHi 3HaxoasaTbes Ha| A
OOHOMY  pPiBHi, MpyXuHa  3anUWacTbCA  He
PO3TArHYTOK. Ha CKifibkM PO3TArHETbLCHA MpYXuUHa,[— § 25 =
SIKLLLO Ha NpaBuUK NOpPLLEHb NOKMACcTN BaHTaX Macor| — —

m? lnow,i nopLlHiB gopiBHWOKTL S Ta 2S. NycTUHAl—= ==
piauHn p. TMOPLUHI, KPOHLWTENH Ta MNPYXWHY BBaXawTe HeBaroMumu.
BeaxanTe, L0 KPOHLLUTENH MOXE pyXaTUCS TiNbKN BEPTUKASBHO.

Po3B’a3ok

Hexal npyXuHa posTtarHynacs Ha Ax.

Ha Taky X BenuyuHy nigHiMetbca niBun

NnopLieHb BIAHOCHO rnpasBoro. Hexam Ttuc

BOOW nNiA NiBUM MOPLUHEM [OpiBHIOE P, ! T‘“‘ k
S

aTMocepHun TUCK P,. Ha niBnn nopLueHb
Ail0Tb cuna aTMocgepHoro TUCKy PyS;, cuna
TUCKY BOAM 3HM3Y PS;Ta cuna 3i CTOPOHM - = == -
KPOHLUTEWMHA, SIka OOPIBHIOE CUMi, 3 SIKOIO

Npy>XuHa ,qie Ha KpOHUJTeVIH, TOOTO kAXx Ta HanpamneHa BHUS. Cunu
kAx

ypiBHOBaxyTbCA: PyS; + kAx = PS;. 3Bigcn P — P, = o (2).

Tuck Boau nig npasuMm nopluHeM aopisHe P + pgAx. Okpim TOro,
Ha NpaBuKn NOpLUEHb Ail0Tb Bara BaHTaXy mg Ta cura npyXHocTi kAx.
TobTo, (P + pghx)S, + kAx = P,S, + mg (2).

MiactaBsumo Bupas (1) B (2) Ta Bpaxyemo, wo S; =S, S, =28S.
Otpumaemo , (P — Py)S, + pgAxS, + kAx = mg;

= —_™m8
3kAx + pgAx2 S = mg - Ax = Tkr2pes’




