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3amaua 1

VY enekTpuuHOMY KOJIi 3’ €HaHI 1/1ealibHa 6aTtapeiika, 1Ba pe3uCTOpH 3 OopaMu

Ry =100M Tta R, = 20 OM, peocrar. [oBxkwuna peocratra Ly = 10 cMm, a #oro
MakcumanbHuil omip R, = 80 OM. Omnip Oynb-

SKO1 JUJISHKU PEoCTaTH MPsIMO IPOMOPIIHHUI 2

MOr0 JOBKHUHI. Ry

Yomy JopiBHIOE oOmip KoOjda, SKIIO I

MOB3YHOK peocTaTa NEPEeMICTUTH B HIWKHE e —

MOJIOXKEHHSI, MIOKa3aHe MyHKTUPHOIO JIIHIEID Ha

cXeMi. 3 R | IR,
Ha sy BigcTtanp L HEOOXIHO 3MICTUTH

MTOB3YHOK pe0cTaTa BiJl HUKHBOTO TOJIOKEHHSI, l

mo0 TOKa3HW 1JIeaJbHUX BOJBTMETPIB Oy

OJTHAKOBUMMU?
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Sk1110 MOB3yHOK peocTaTa 3HaXOAUTHCS B HUKHBOMY MOJIOKEHHI, TO HOTO OITip
npsimye 10 HyJist. ToJil cTpyM IPOXOJIUTh Yepes 1/1ealibHy AUISTHKY 3 peOCTaTOM, a uepes
pe3ucTop 3 onopom R, He Teue. ToMmy 3araibHuid omip Koja JOpiBHIOBaTUME R, =
10 Owm.
SIKI110 3MICTUTH MOB3YHOK peocTaTa Ha BIJICTaHb L BiJ HUYKHBOTO MOJIOKEHHS
Ta BpaxyBaTH, IO omip OyAb-fAKOi JUISHKM PEOCTaTh MNPSAMO MPONOPLIMHHIA HOro

: : ) L
JOBKHHI, TO OITip MpoBigHNKA cTaHe R = R, = (1).
0

3a cxeMoOIo MepIINil BOJIBTMETP BUMIPIOE HAPYTY HA PE3UCTOPI 3 OMOPOM R; —
U;, a apyruii (Ha OUISHIN 3 MapayiejbHO 3 €IHAHMMH PEOCTaTOM Ta PE3UCTOPOM 3
R2'R
R+Ry

Pesuctop 3 onmopom R; mpHe€IHAHUN 1O MIISHKH 3 MapalieNbHO 3’ €IHAHUMU
peocTaToM Ta PE3UCTOPOM 3 omopoM R, mochigoBHO. OTxe cuja CTpyMy Ha LHX
JJSTHKaX oJiHaKkoBa: I; = I,

3a yMOBOIO 3a/1a4l TTOKa3H BOJTMETPIB oaHaKOBI: Uy = U,,;

Rz'R

LR, = I, —;

11 2r R+R2’
_ RzR

" R+4R,

oropoM R,) — Uy,. JlinsHka 3 mapaieabHuM 3’ €THAHHAM MPUJIaIiB Ma€ Omip 1 =

1
. R,-R L _ RyR
3Bigcu R = —2—. dxkmo Bpaxysaru Gpopmyiy (1), To R, — = —=—;
RZ_Rl LO RZ_Rl

— ReRilo  _ 55
Ry(Rz—R1) .

3amaua 2
JIBi ommakoBi miH3u JI; Ta JI, CTBOPIOIOTH MINCHI 300pakKeHHS CBITHOTO
npeamera AB. Jlinza JI; — Ha HamiBnpo3opomy maToBoMmy ekpani E;. Jlinza JI,



npoekTye 300pakeHHs 3 ekpany E; Ha ekpan E,. Po3ramyBanns mpeamera Ta JiH3
MOKa3aHO Ha PUCYHKY.
[TobynyiiTe 300paskeHHs TpeMeTa Ha ekpadi E,Ta Bu3HauTe POKyCHY BiJICTaHB
nin3. Expanu E; 1 E, yBaxaiiTe HeoOOMEKEHUMHU 3a BUCOTOIO.
e T, e T T
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3agaua 3

J171st KoJloH13a11ii MJIaHeT YYeH1 MPOMOHYIOTh BAKOPUCTOBYBATH MOBITPSIHI MicTa
y BUTJISI/II TTIBKOBHX OOOJIOHOK. YSIBITh, 110 Ha BeHepi acTpoHaBTH pPO3rOpHYJIN TaKe
MICTO, aJieé MiJ Yac MOro 30BHIIIHROTO OOCIYyrOBYBaHHS JIIOJMHA B CKadaHapi
3ipBasiacd ¥ rnmoyvayia najaTv. 3a paXyHOK CHIIM onopy atMocdepu Benepu niist 1o auHu

. . . M
BCTAHOBJIIOETHCA ACAKA MIBUIKICTD, SIKa B YMOBAX H06JII/13y 3emii AOP1BHIOE 50 —. Yn
C

OyJe 31ITKHEHHS JTIOJIMHU 3 TTIOBepXHEeto Benepu 6e3neunum?

Cuna onopy atmMocdepu NponopiiiifHa KBaApaTy MIBUAKOCTI Ta IJIOIII epepi3zy
TiJIa, TYCTHHI aTMOochepH.

Maca Benepu — 4,86 - 10%* kr, ii paniyc — 6051,5 kM. I'yctuna armocdepu
Benepu — 67 %, 3emi — 1,29 % I'pasirauiiina crana — 6,67 - 10711 11—:[22

Po3B’s130K

CrioyaTKy HIBUIKICTh aCTPOHABTA Oy/1€ 3pOCTaTH 10 MAaKCUMAJIBHOTO 3HAYEHHS,
a TOTIM MOYHE 3MEHIIYBATHUCS JI0 SIKOTOCh 3HAYEHHS Vg, 3a PaXxyHOK 30UIbIICHHS
ryctuau atMochepu Benepu. OCKUIbKM pyX acTpOHaBTa BIOYBAETHCS 3 MOCTIMHOIO
IIBUJKICTIO, TO CHJIA TSOKIHHS F = mgp ypIBHOBaXY€TbCS CHIOW omnopy Fp =
kpgviS, ne k — koedinienT MponopiitHOCTI, pg — rycTHHA aTMocdepn Benepu, vg —
IIBUJKICTh ACTPOHABTA, S — IJIOIA MOBEPXHI TLJIA aCTPOHABTA.

— 2
mgg = kpgvgS
. m

3BiacH, Vg = / 86
kpgS

AHaNOTIYHUN BUPaA3 OTPUMAEMO JIsI MBUAKOCTI PyXy B yMOBaxX 3eMIi:

m
VU3 = / 83 .
kp35

UB gBP3
== [|22=(1
VU3 PB83 ( )




BUKOpPUCTOBYIOYM 3aKOH BCECBITHBOTO TSDKIHHSA, BHU3HAYMMO TPUCKOPEHHS

: : : M
BIJIbHOTO MafiHHsa Ha Benepi: gg = G R—'; (2).
B

: M
[TincraBumo Bupas (2) B (1) Ta oTpuMaemo: vg = U3 pp—z -G R—;.
B&3 B
1,29 H-m2 24
M a7 03 _ ‘M 4,86:104* Kr M
Vg = 50- KF—MKF6,6710 11 > 3.2 = 6,5—.
o 67M_3.9,8M_3 KT (6051,5:10°m) C

. . . M
[IBuaKiCTh TIEpea MPU3EMIICHHSIM acTpoHaBTa Ha BeHnepi JopiBHIOE 6,5 —.
C

OLiHUMO BHCOTY, 3 KOT MOXKE BIIACTH JIIOJIMHA, Ha 3eMJTi, HAOyBaOUM TAKOI K
M2
vZ  (65))

KI ) .
2g3 2'9,8—3

IIBMIKOCTI sIK Ha Benepi: h =

3 BuCOTH 2,1 M JIOAMHA MOXKE MTPU3EMIIUTUCS OE3IMEUHO.

3anava 4
[lig kUM KyTOM QO JI0 TOPU30HTY KMHYTO KaMiHEllb, SIKIIO Y BEPXHiil TOYII
TpaeKTOPii HOT0 MOKHA MOOAYUTH MiJ KYTOM [3 10 Topu30oHTY? OmopoM MmoBITPs Mif
qyac pyxy KaMmiHI[s 3HEXTYBaTH.
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Hexait BucoTa kaMiHIIg y BEpXHIM TOYII TpaeKTOPii JOpiBHIOE H, a BiJICTaHb 10

: . : H
HBOTO IO TOpU30HTAI B 11ei MoMeHT L. Tomi tg 3 = " (1).

SKmo moyaTrkoBa IIBHJKICTb KaMIHLS Vg, TO TOPU30HTAlIbHA CKJIaJOBa
IIBUKOCTI KaMIHLIA Vg, = Vg COS @, & BEPTHKAIIbHA — Vo, = Vg Sina.

VY310BXK BepTUKANl PyX BIIOYBA€ThCSA NI AIE0 CUIM TSDKIHHS, HAJAr0uu
KAMIHI}0O TPUCKOPEHHS BUIBHOTO MaAiHHS MNPOTH Horo pyxy. Y BepxHId Toull
TPAEKTOPIi BEpTUKAIbHA CKJIaI0OBa MBUAKOCTI nopiBHIoBaTuMe 0: 0 = v, sina — gt.

. Vg sina
ToMy yac moapoTy A0 1I€1 TOUKU: t = —
Bucora nonpsory:
. t? . Vg sina vosina\%  vZsinla
H =vysinat —& = yysina - 2= — &. (0—) =2
2 g 2 g 2g

Vg Sina vésinacosa

JanbHIicTh ONBOTY: L = vycosa -t = vycosa - =
g

g
v(z,sinza
.H 28 __ sina _ tga
Tom L v}sinacosa T o2cosa 2 (2)
¥ t
. . a
[TpupiBusBiM Bupasu (1) 1 (2), orpumaemo: == tg B;

2

a = arctg(2tgp).



