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OBBLEJIUHEHHAS MEJKBY30BCKASI MEXKPETMOHAJIBHASI OTPACJIEBAS
OJIMMIIMATIA HMKOJIBHUKOB 110 ®U3UKE «I"A3IIPOM»

PEHNIEHUE BAPHUAHTA Ne 1
SAO0A4YA 1.

M
OtBert: |v, =4—|
C

2
Touka ABMIKETCS BIOJbL OCH X [0 3aKOHY x=10+8¢—2¢t" M. BennunmHa  CKOpOCTH TOYKH

v, =(10+8-2¢%) =8—4r. Tpu t=1c v, =42
C

SAO0A4YA 2
OT1BeT: |n = (—+1J~k =14

R
Yron mnoBopora @ Kojeca 1 3a Bpems t @ = (—-i-l ®-t, TOe @ - yrioBas
r
Z,
cKopocTh KpuBomuna. OtHomenne — = ——. Tak kak @ t =k -27 , r1He k —
r z
1

ymciio o0opotoB kpuomumna. [lo ycnosuto k=2, Torma w ¢t = 2 -2x , cienoBaTeslbHO, YUCIO 000pOTa

koseca 1
R z 90
n=2 | k= 2k =11 2=14.
2r r z, 15
SAO0A4YA 3.
2m
OtBet: |M = —|. M -
Y7
Bpycok Maccel M Ha IJIOCKOCTH OCTaeTcss HEMOABHKHBIM JI0 TEX 0P, K
[OKa CHJIa YMPYTrOCTH, JEHCTBYIOIIAS HA HErO CO CTOPOHBI HUTH, HE JOCTHUTHET
MaKCUMAaJIbHOTO 3HAYEHHUS CWJIBI TpEHUs IokosA, To ecty [, =1 , Tne m

F,, = uN = uMg . Torma uMg =T (1).
Bennuuna cuibl ynpyroctd HUTH T 3aBHCHT OT aMIUIMTYIbl KojeOaHWi rpy3a m. AMIuMTyaa A paBHa
HayaJIbHOMY OTKJIOHEHHIO Tpy3a  OT TIOJIOKCHHS DPaBHOBECHs, KOTOPOE OIPEIEISeTCS PaBCHCTBOM

m
mg =hkx,=kA , otkyma x, = 4 = Tg CrnenoBarenbHO, MAaKCHMAaJbHOE PACTSHKEHHE TPYKUHBI
2mg

paBHO X, =24 = — CoorBercTBeHHO, cwia ynpyroctd I = kx ., =2mg (2) .

2m 2m
[oncrasnsas (2) B (1), momyunm uMg = 2mg , otkyma M = e .

HE H
SA0AYA 4.
OtBeT: |V, =4gR =221 M/c]|. N
mg — cuiaa TsKecTd; N — peakius Omopsl; U, - CKOPOCTb, C KOTOPOH ABMKETCS
aBTOMOOMIB. B cooTBeTCTBHHM ¢ TpeThHM 3aKOHOM HBIOTOHA MCKOMasi cuia JaBlIeHUS
aBTOMOOWIJIA HAa MOCT F paBHa 1o BennuuHe peakuuu omopsl N. %

CormacHo BTOpoMYy 3akoHY HBIOTOHA NEHTPOCTPEMHUTENFHOE YCKOPEHHE

ABTOMOOWJISA ONIPEIeIIIeTCS CYMMOM CHUJI, IEHCTBYIOIIMX HA HErO BIOJb paanyca
2

OKPY’KHOCTH, 110 KOTOPOU OH JABUXKETCS: =mg — N . JlaBieHue HAa MOCT CTaHET PABHBIM HYJIIO IIPH
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2
muo
yCJI0BUHA

=mg . CJ'Ie,Z[OBaTeJ'IBHO, HanMCHbIIas CKOPOCTh, C KOTOpOﬁ JOJDKCH ABUI'aTbhCA aBTOMO6I/IJ'IB,

4TOObl B BEpXHEW TOYKE OH IEpecTall OKa3blBaTh JIABICHUE HA MOCT, U, = ,/ gR = \/9,8-50 =221 m/c.

ITpu v > v, aBTOMOOMIIL TaKXKe HE OyAET OKa3bIBaTh JABICHUE HA MOCT.

SAO0A4YA 5.

mo
OtBer: |[u=——~=1-m/c]|.
M+m

[To 3akoHY COoXpaHeHHs wummyiabca mo =(M +m)u, TAe u — CKOPOCTh IBIKCHHUS IUIAT(GOPMBEI.

3anuimieM  3TO  ypaBHEHHWE B TPOCKIMU HAa  TOPU3OHTAIBHYIO 0OCh: mvU = (M +m)u , OTKyJia
mo
u=——=1(m/c).
+m

SAO0A4YA 6.

3 L
Oter: |T=3=mg|. |
4 2173 T

YcaopusMu PaBHOBCCHUA CTCPIKHSA ABJISIFOTCA PABCHCTBO HYJIIO 0 {1 C
) ~ L y
CyYMMBbI BCEX CHJI, HACUCTBYIOIIUX HaA CTCPIKCHDb ZE :O, n 3
mg

anreOpanyeckoil CyMMbl MOMEHTOB BCEX CHJ, JEHCTBYIONIIMX Ha 3 . mg
m
CTEPIKEHb: ZMO (F;))=0. g
L L 2L
3anuiieM ZMO(E.) =0: —3mg§—mg5—mg-L+T?:O, oTcro/1a
T 3 N 1 N 5-3 15 3
SZ|mgETmgtmg | =——mg =——mg =>—mg.
2 2 2:2 4 4
SA0AYA 7.
2

OtBet: |m = gﬂ'pRzH .

BopoHKY NpHUIOAHUMAET pe3yabTHPYIOMAs BEPTUKAJIBHBIX COCTABIISIOMINX / i
CHJI IaBJICHUS XMIKOCTH Ha CTEHKHM BOPOHKH. B TOT MOMEHT, KOrja >XHIKOCTh D H
HAUMHAET BBITEKATh U3-TI0J BOPOHKU, HIDKHUN Kpail BOPOHKM IepecTaéT AaBUTb HA /- |- - .
CTOJI. A 3TO 3HAYWT, YTO B 3TOT MOMEHT BCS CHJIA, JCUCTBYIOIIAs HA CTOJI,- 3TO CHJIA R

JaBJICHUA CTOJI63 BOJBI BeIcoTOM H Ha miomajab, OrpaHNUYCHHYIO HKHUM KpacMm
BOpOHKHM paamyca R. HMTak, B MOMEHT OTpbIBa

mg + pgV = pgHaR* (1),

rne V = ;ﬂRzH . W u3 (1) naxomum m = g7z,oR2H .

SAO0A4YA 8.
OtBeT: | /=L+x=284 ™

[MpencraBum  cuwny tpenuss Frp B 3aBucumoctn ot myta £

NPOWJICHHOTO CaHKaMH 1O acdanbTy, B Buae rpaduka. Ilmomans mong
rpagpukoM paBHa pabore cuiabl TpeHua. Ha ocHOBaHMHM  3aKOHA
COXpaHEHHs SHEPruu

2
muo mg uL
2 2
HaiinéM MyTh, NPOMIEHHBIN CcaHKaMU MO acaabTy € TOrO MOMEHTa, KOTJA IMOJIO3bsl CAHOK IOJHOCTHIO
Bbexanu Ha achanbt: x = 0,84 m.
Bech myTh, TpOWICHHBIN CaHKaMH JO IOJHOW OCTaHOBKH, cocTaBUT (=L +Xx=284 M.

+mg ux . OTCIOZ[a, noaACTaBHMB YHCJIOBBIC 3HAUYCHUA,



SAO0A4YA 9.
3
Ortser: Q:[Ep1+p2j(V2—Vl):3,35 kI | .

B cooTBeTcTBUM € IEPBBIM 3aKOHOM TepMmoauHamuku Q =AU, + 4 .
3 3

PaGora raza A=p,(V,-V)); AU, ==pV,-—=p/V, ; Toraa

2 2

3
0= (5 P+ D, j(V2 -V, ); [loacTaBuB uucnoBbie 3HaUeHUS, onyuuM Q = 3,35 k/lxc .

SAO0A4YA 10.
1
OtBer: |Q= —(47Z'EORE + 6q} .

CornacHo MpUHIUITY CYTIEPIIO3UIINH, TIOTCHIIMAT BHYTPEeHHEH cdepsl paBeH

0 q 2q

p=—-FE= + OTKyJla HaXOJIUM UCKOMBIN 3apsij

4ze R 4me,-2R  4rme 3R’

1
BHYTpeHHer cdepsr O = —(472'80RE + 6q} .

SAO0AYA 11.

V4 2
OtBer: [T =7 —[1+"—J
g 3

W3 pucyHka BUAHO, YTO MEpHOJ KojeOaHU MasTHUKAa paBeH

1 1 1 1 2 2
I'==T +-=T,==2x £+—27z —€=7Z ﬁ 1+J: .
2 2 2 g 2 3g g 3

SAQAYA 12,
OtBerT: |0 = ;Fd .

2 2 K
1) F = 2CU , OTKyJa L:E
2 2C 3C 2C
C,, U? =
2) Tak kak Q=-"21"_ rtne C,,; =3C+2C =5C .
o SC Fd 5,
2C 2
SAO0A4YA 13.
Ez R, R, R3 B
OtBet: |N = RZ =66 Bm|. . :I—T—||:|——|:IT
[
E E’ g
Mommnocts Toka Ha yuactke AB  N=[-U=[-E=—UF= .
RZ RZ
R R,R, 1-2-3 6
Comporusnenue ydactka AB Ry = = =—
RR,+RR,+R,R, 1-2+1-3+2-3 11
E* 6°-11
MoIHOCTh UCTOYHUKA TOKa N = = =66 Bm.

>



SAO0AYA 14.

. 1,33
Orser: |@, = arcsin ——|. n,
) U
n =15, n, =133 y R
[penenbHbIA  Yron WaJCHHs, MPH KOTOPOM HAOIIOJACTCS SBICHHUE MOIHOTO /< n;
o . 133 ya
OTpaKeHHsI, HaXOIuM u3 ycnoBus |SIN &y =——| oTkyma |, = arcsmﬁ .
n
1 )
SAO0A4YA 15.
Ortser: 0,2/ c|
Touka mpuOIMKAETCS K 3epKaly CO CKOPOCTHIO, PABHOM MPOEKIIUH 30°
CKOPOCTH TOYKH O Ha HOpPMajib K 3epKaly, TO ecTh U, =0-sin30°.
o . L
[TosTOMy paccrosiHMe MEXIYy TOYKOM U €€ HM300paKCHHeM B 3epKae
U3MEHSIETCS CO CKopocThio 20, = 2v-sin30° =2-0,2-0,5=0,2u/c. o
3AO0A4YA 16.
OTBeT: | ymenpuTCcs B 2 pas |.
B menoaBuwxHOM nuQTe nepuon Konebanuii MasTHuka paseH I, =27 [—. Ilpu nBmkenun mu)Ta BBEPX C
YCKOpEHHEM g C y4éTOM HHEPIIMOHHBIX CBOMCTB MasTHHKAa T[EPUOJ €ro KojcOaHuii OyaeT paBeH
l T
1
T, =27 |— =—=, TO €CTb YMEHBUINTCA B 2 pas.
2¢ W2
SAO0A4YA 17.
OTBeT: | ymenpuTCcs B 2 pas |.
1
Jlo MOAKIIOYEHUs] KOHJIEHCATOpa 4YacToTa JJCKTPUYECKUX KoJeOaHWH B KOHType paBHa V, = —F——
zdL-C

[Ipu mapannenbHOM MOAKIIOUYEHUU KOHIEHCATOpa , EMKOCTh B KOJIEOATEIbHOM KOHTYpE YBEIMUYMBAETCS B

1 1%

o 1
nBa paza. COOTBETCTBEHHO YacTOTa KojiebaHut V, = = , TO €CTh YMEHBIIUTCS B V2 pas.
27 L-2C V2

SAO0AYA 18.

OtBeT: | Veenuuupaercst B V2 pas |
[IycTh U - CKOPOCTh 3JIEKTPOHA MOCNIE HPOXOXKIACHUS YCKOPAIOMIEH pa3sHOCTH MOTEHIHUANOB, € —
3apsii  AJIEKTPOHA, I — PaaUyC OKPYKHOCTH, IO KOTOPOW JBMXKETCS 3JCKTPOH B MarHMUTHOM Toje, B —

2
muv
WHOYKIHUsST MarHuTHoro nojis. Ilo 3akoHy coxpaHeHuss sHepruu =eU (1). Ilo Bropomy 3akony
mo 1 [2mU
HrroTona =evB (2). WU3(l) u(2) nomywaem r= W (3). Uz (3) BumHO, 4TO TIpH
r e

yBeauuenud U B [IBa pasa paauyc I yBeJIMYMBaeTCs B v/2 pas.

SAO0AYA 19.

16 hc

OrtBer: /1=—3 =4.89-107 m

1
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DHeprusi aToMa Ha N —OM JHepretmdeckom ypoBue E, =—21. Torma sHeprusi aroma Ha  BTOPOM
n
E El El . E E] E]
JHEPreTHYECKOM YPOBHE =—=—. a Ha4YeTBEPTOM =—=—,
p yp 2 22 4 p 4 42 16
E,-FE h
Dmeprus Qoroma hv=E,—E,, otkyma v=———2=_ Torma 4 =£:c—.
h v E,-E,
) _34—
h 16¢h 16-3-10" - 6,6-10 _
L L —=4,89-10"u
E E 3E 3(~13,53)-1,6-10
16 4

SAO0AYA 20.

2 2
OtBerT: |0 = S (dB) At=6-10"" IInc| P

R \ dt 02,
1) U3 pucynka BunHo, uro 3/IC UHAYKIUM, NEUCTBYyIOIIas B 0,1
KOHTYpE, a, CIEHOBATEJIbHO, U TOK, TEKyUIMd B HEM, OCTAKOTCS 0 4
MOCTOSIHHBIMH 110 MOJYJIIO B TeueHue BpeMeHu oTr 0 jo 6 ¢ (B 1 2 3 5 6 7 8 tc
MoMeHT BpeMeHu t = 4¢ 3JIC u TOK M3MEHSIOT HaIlpaBJICHUE). 0.1

~02

2) Temnora Q, BbLACHAIONIASCS B KOHTYpE

2 2 2 2 2\
E 1(do S* (dB 10 _ _
=[°RAt=|—| RAt=—| — | At=—.| —=| ‘At= A1o' f-6=6-10"* o .
Q (Rj R(dtj R (dtj 107 ( )2 A



