Po3B’A3ku 3aBaaHb
Il etany BceykpaiHcbkoi onimniaau 3 disnku (2016 pik)
11 knac

3apava 1
[Ons po3MiTKM TepuTopil BUKOPUCTOBYKOTH padioMaskn, PO3MilleHi B
cneuianbHUX KOHTEMHepax, AKi ckuaatoTb 3 fiTaka. Jlitak neTuTb ropnsoHTarnbHoO
Ha BMCcOTi 500 M 3 NOCTIHUM NPUCKOPEHHAM 2 M/c?. Yepes piBHI NPOMDKKM Yacy
B 0,5 ¢ BUKMOaeTbCs KOHTENHep. 3HanaiTh BiaCTaHb MiX MicusiMu nagiHHa 9 Ta 11
KOHTEMHEPIB, SKLIO NepLmnin KOHTENHEP OyB CKMHYTUI Ha WwBMAKocTi nitaka 100
m/c. ONopoM NOBITPSA MOXKHa 3HEXTYBATH.

Po3B’a3ok
PoarnsHemMo pyx KOHTeMHepiB y CUCTEeMi Bigsiiky, Mo4yaToK SIKOI B TouLi
NPOCTOPY, A€ 3HaxXoauBCH fNiTak B MOMEHT CKUAAHHS AEB’ATOro KOHTenHepa.
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Bigctanb Mmix MicuaMn nagiHHa 9-oro Ta 11-0ro KOHTeWHepiB
S =X11 — X9 (1)
[eB’sATnin KOHTENHEP B MOMEHT CKUAAHHSA MaB LUBUAKICTb vyq = U, + 8ar,
Ae T —Yac MK CKMOAHHAMU; OONHAOUATUN - vy,, = Vo + 10ar.
2h

Yac nagiHHs 060X KOHTENHEPIB OAHAKOBUN: t = -

KoopanHaTta nagiHHA OEeB’SATOro KOHTenHepa:

Xg = vogt = (UO + 8aT)\/7Eh (2) O,EI,VIHa,D,LI,FITOFO - X11 — L+ vOllt,
Ae L — BigcTaHb, 9Ky NponeTiB fiTak MK CKUOAAHHAMWU KOHTENHEPIB: L = 1927 +
2
a@r)y (v + 8ar)27 + a21? = vy27 + 18at?.

Topi x;; = 27 + 18at? + (v, + 10ar) \/% (3).
MigcraBmBLun BUpasu (2), (3) y supas (1), oTpuMaemo:

S = v,27 + 18at? + 2ar % =129 m.



3apava 2

Y kabiHi KOCMi4YHOro kopabng, aKurM Mae BUCOTY 3 M, CTBOPEHO OAHOpIAHE
enektpudHe none. [lone HanpaeneHo Big cTeni Ao nignorm T1a Mae
HanpyxeHicte 1000 B/m. Big nignorm go crteni 3 pisHUMW NOYaTKOBUMM
LUBUAKOCTAMM KMAATh ManeHbKy NPyxHy KyrnbKy, o mae 3apsn 107° K Ta
macy 1 r. [Nobyaynte rpadpik 3anexHOCTI Yacy, 3a AKUW Kyrbka Bnage Ha nignory
BiJ, NMOYaTKOBOI LBWAKOCTI, 3 AKOK 1I KMaalTb. 3 AKOK LUBUAKICTIO HeobxigHo
KWHYTWU KynbKy, WOO BOHa HangoBwe netina go nignorm? Onopom nosiTps
3HexTyBaTWu. KynbKy MOXYTb Kngatu 3 weuakoctamu sig 1 m/c go 10 m/c.

Po3B’a3ok
Ha kynbky gie cuna F = qE, sika ranbMye pyx Kyfbku Ta Hagae in

F E . 2
MPUCKOPEHHS a = — = % (1). SAKWO nepeMilLieHHs KyIbKn S = :—"a MeHwe H, To

Kynbka He ygapuTtbcsi 06 cTento. Y gaHoMy BUNaaky v, < v2Sa = 24EH V60 =

m =
~ 7,75 % Yac pyxy Bropy BM3HaA4Yaemo 3 PIBHAHHA wBWAKocTi 0 = v, —at -

t= %" == Z;n—EH =+/0,6 = 0,775 c. BpaxyBaBLuu, L0 3aranbHUin Yac pyxy KyrbKu
noaBoEeTbCA, TO t = 1,55 c.

PoarnaHemo BMnagok y iHTepsani weuakocten Big 7,75 m/c go 10 m/c, konu
KynbKa yoapseTbCs B CTENMH0.

Ckopuctaemocsa BoMa 3aKOHOMIPHOCTAMM.

[Mo-nepwe, yaap Kynbku ob ctento byae npy>kKHUM, TOMY LUBUOKICTb KYNbKU

HE 3MIHUTbCS 3a BENMMYMHOLIO, a NULe 3MIHUTb HarnpAamMok. CKOpVICTaBLIJVICb, Lo
2_,2

H = =2, oTpumyemo v = /v§ — 2aH.

[Mo-apyre, OCKiNbKM pyX KynbKy Bropy Ta BHU3 BigbyBaloTbCs 3 O4HAKOBUM
MPUCKOPEHHAM | yaap TMpPYyXHUWA, TO MOXHa CKOpUCTaTUCHA BNACTUBICTIO
3BOPOTHOCTI MeXaHiYHOro pyxy, To6To nicns ygapy Kyrnbka Bnage 3 Tiel X
LWBMAKICTIO, SIKY BOHA Mana B MOMEHT KuAka, Ta 4Yac pyxy KynbKu Bropy Oyne
AOPIBHIOBATU Yacy pyxy BHU3.
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Otxe, yac pyxy noynHae 1
3MeHLlYyBaTUCA. <08
Bignosigb. MakcmanbHUn 4Yac pyxy o
Kynbku 1.55 ¢ npu WwBnakocTi 7.75 m/c. 0.4
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Y cepeguHi rmagkoi cdepun, gka piBHOMIpHO 06epTaeTbCA HaBKOSO
BepTuKanbHOI oci 3 YacTtoToro 30 06/xB, MICTUTBLCA Kyrnbka. BusHaute BUcoTy
KYJbKM Ha, HWXKHbOK TOYKOK cdpepu, AKLLO padiyc cdrepn OOPIBHIOE 2 M.



Po3B’a30k
Ha KynbKy LitoTb cuna TSXKIHHA Ta curna peakuil onopu, 9ki HagarTb i1
AoueHTpoBe npuckopeHHs. 3a |l 3akoHom HbtoToHa N+ mg = md. Y npoekuii Ha
Bicb X — ma = Nsina, Ha Bicb Y — mg = Ncosa. Po3ginveBlum Ui PIBHAHHA,

OTpUMaemo, LLIO a=g-tga (2). [oueHTpoBe NPUCKOPEHHS
a = w?r = 4n*n’Rsina (2). MpupiBHsaBwKN Bupasn (1) Ta (2) Ta 3OiACHUBLLK
MaTemaTU4yHi MEepeTBOPEHHsl, OTPMMAEMO COSQ = ﬁ. 3 MarnoHka
R—h=Rcosa, TOMy h=R—-Rcosa =R—-—>—=1M.

4mtén

3apava 4

Y 3anasHin Tpybui, Wo CTOITb BEPTUKANbHO BIAKPUTUM KiHLLEM O0ropw,
ni CTOBNYUKOM PTYTi 3aBBULLKK 4 CM MICTUTBLCS MOBITPS, BiAHOCHA BOSMOrICTb
akoro 70 %. f£kow cTaHe BigHOCHa BOJOMiCTb, SKWO TPYOKy NOBEPHYTU
BIOKPUTUM KiHLEM OOHU3Y? PTyTb i3 TpybKn He BUNMBaETbCA. ATMOCKEepHUI
TUCK JopiBHIOE 760 MM.pT.CT., rycTuHa pTyTi 13,6 r/cm®.

Po3B’a3ok

BigHocHa BonoricTb y | Ta Il cTaHax: ¢, =2 = = ¢, =2 ="
Pu leH Pu VZpH

Togi z— =2 (1).
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3a 3akoHoMm bounna-Mapiota p,V; = p,V, — %=E—1. BpaxysaBLuun
1 2
cdopmyny (1), oTpumaemo 2 = 22 (2),
P2 P2 . pHOB
Y nepwomy BuMNagky TUCK MOBITPS

: : Pa
YPIBHOBaXXYETbCA TUCKOM CTOBMYMKA PTYTI Ta
aTMOCKEPHNM TUCKOM p1 = pgh + p,. h h
Y pgpyromy Bunagky aTtMocgepHun  TUCK
YPIBHOBaXXYETLCA TUCKAMWM CTOBMNYUKIB PTYTI Ta Ppr Ppr

noBiTps, TOMy p, = p, — pgh. [lligcTtaBmeLUN

h+
BMpasu B hopmyny (2), Maemo, Lo £ = 292" Pa
h+ vz Pa=pgh Pa Prios
pgh+p,
abo ¢, = o, /= =78 %.
P2 = 1 ogn

3apgaya 5

Paketa macoto m, WO netinia B KOCMIYHOMY MNPOCTOPi 3 BUMKHEHUM
OBUNYHOM Ha LWIBWOKOCTI vy, noTpanuna B xmapy nuny. CepegHs ryctuHa
XMapu — p, TOBLUMHA B HaNpPsIMKy pyxy paketn —
L. NTNnHKM HepyxoMmi 1 NpununarTb 40 pakeTu
nig 4ac 3iTKHeHHs. [lnowa nonepeyHoro
nepepisy pakeTtun S. Aky WBUAKICTb v, byae matu
pakeTu B MOMEHT BWMbOTY 3 XMapu nuny?
CKinbkn yacy paketa netitume yepes xmapy?

Po3B’a30k
[Micna Toro, gk paketa MpofieTUTb B XMapi Nuny BiACTaHb X, 00 Hel
NpUnUNHe nNun macow Am = pSx.
3a 3aKoHOM 36epexeHHsa iMnynbcy mv, = (in + Am)v WBUOKICTb pakeTu
) Vo

CTaHe v = —5; (1). Toai B MOMEHT BMX0OAY 3 XMapu (x = L) v; = —4.
1+== 1+—==

m m

[ns BM3HAYEHHS 4acy CKOPUCTAEMOCS TWUM, WO Marny BiACTaHb pakeTa
. o . . 1 .
nponitae 3a Manuit Npomixok 4acy. Toai At =--Ax. Mobyayemo rpadik

.1 .
3aJ1EXXHOCTI > BIA X, BUWKOPUCTaBLUN 1

1 —i 'D_S A
dopmyny (1) y surnagi ;—v0+mv0x. P
Mnowa nig rpadikom Oyae 4ucenbHo

[OpIBHIOBATM  Yacy pyXy pakeTu:
t=2(—+-)L==(1+2).

2 Vo vy, Vo 2m
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