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IMpenuciiosue

ITocobue comepskuT KOMILIEKT OIIOPHBIX KOHCIIEKTOR
H Pa3sHOYPOBHEBBIX 3aJjaHHi, OXBAaTHIBAIONIMX BCE OCHOB-
HBI€ TEMBI Kypca ¢u3uku 9 xiacca. KoHCIeKTs! u 3ananus
MOTYT IPHMEHATECS YYHTENEeM IPH H3JI0XKEHHH HOBOTLO
MaTcpHana, B X0 ONpoca, B MPOLECCE CHCTEMATH3AIUH
3HAaHHH, IPU MOArOTOBKe K EI'D.

CocraBneHHBIe HilM B3ATBIC H3 Pa3THIHBIX HCTOYHHKOB,
Pa3HOYpPOBHEBBIE 33JJaHHs IOAOOPaHHI TI0 CTEMEHU BO3pac-
TaHHA CNOKHOCTH: IPOCThIE (3aJaHHA YPOBHS «A»), cpen-
HHE (3aJaHHs ypPOBHS «B») ¥ NOBBILIEHHOH CIOXHOCTH
(3amanusa yposus «C»). Yuammecs umeor BO3MOXKHOCThH
CaAMOCTOATENIbHO MJIM € MOMOUIBIO YYHTEJIs BEIOHpATH
TPynIy 3a1aHuH, TOCTENEHHO NIEPEXO/A K PEIEHHIO Gojee
CJIOXKHBIX 3aJaHHMH.

Ilocobue npennasnaveno mus 9 xyacca obmeobpaszo-
BATCIBLHBIX YYEOHBIX 3aBEAECHMH M MOXKET ObITh HCIIONh-
30BaHO IIpH NIOBTOPEHHH MPOHIEHHOTO MaTepuaia u IIpu
noarotoeke kK Enmnomy T OCYIapCTBEHHOMY OK3aMeHy
110 (pU3HKe.

IIpunsTeie yeaoBHbIe 0603HaAYeHAN:

.‘ — CM. naparpad y4yeGuuka, COOTBETCTBYIOIHH J1aH-
HOMY koHcnekty: A.B. ITepsiikun ®usmka. 9 k1. Vye6-
HHUK 1si 061eo6pazoBaTensHbIX YUIeOHBIX 3aBefcHUH. —
M.: Ipodpa, 2012.

KOHCIIeKTEI H 331298 MOT'YT GBITE HCIIONB30BAHE] TaKXe
TIpH paboTe ¢ APyruMH yaeGHHKAMH 110 (pusuke.

ABTOp-coctaButens: E. A. Mapon,
KaHHAAT NE/l. HAayK, yYHTelb QH3HKH.
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MATEPUANBHASA TOUKA. o
CUCTEMA OTCHYETA
OcHoBHAA 3321242 MeXaHHKH

onpedenerue NON0NCEHURA (koopduHamst) mena 6 npocmpatcmee
omHocumeasHo opyaux men 6 Modoil MOMeHM epemeHl

MexaHH9ecKoe JBHKeHHe
L3MeHeHue noaoxcenus (KoopouHamet) meaa é hpocmpatrcmee
omHoCuUmMeAbHo Opy2ux mei, RPoUcXoodsiuiee ¢ MeHeHUeM 6peMenU

MarepuaibHaa TOYKA
meno, pamepami KOmopozo & yCcA0BUsX
paccmampueaemoii 3a0a4u MOXCHO npeHebpetb

ITocTynarebHOE NBIKEHHE
dsuxceniie, npyu KOMopom ece mo1Ku meaa
& 110601 MOMEHM BpeMEHl 0BUNCYMCS. 00UHAKOB0

Cucremsl KGOTlHHaT - C.K.

OIHOMEpHas JIByXMepHas
M(x)
0 X

Teno orcyera — T.0.
meao, OMHOCUMENbHO KOMOPO20 PaccMampueaemcs
U3MEHeHUe NOA0NCEHUA dpyeux men é npocmpancmee

CuereMa 0T¢CueTa — €.0. = ¢.K. + T.0. + 49achbl

i
g indile S0
X

Z




ONPEAENEHUE KOOPAUHATbBI [

TEJA

TpaexkTopus nBHAKeHHs
AUHUSA, 80016 KOMOPOIi O8UNCEMCA Meno

MOJIEKyJIa rasa 3emuts Bokpyr ConHua

~
\

Iposinennsiii myTsh (s5) CH: 1 M (memp)

OnuHa mpaekmopuu, no Komopoli deuxcemcsa meao
6 INeHeHUe HeKOMOopo20 NPOMENCYIMKA 6PeMeHU

Ilepememenne Tena
8EKMOP, COCOUHMIOWULE HAANBHOE ROAONCEHIE
mena ¢ e2o NOCAeOVIOWUM NOAONCEHUEM

038 KJOp iy ACB — mpoiine HHEI TTyTh
j C (cKaasp — TOMBKO BEMUYHHA)
A § — niepeMeIeHHe

A s B (8exkmop — BeTM4HHA U HaTIpaBIeHMeE)

ITpoexunn BeKTOpa HA KOOPIMHATHbIE OCH

5, 5
o — [y
1 1 1 1
1 1 1 1
1 1 ] 1
PS>0 | | R0
4 ! P 1 ! L] P
0 X 0 X
ix Slx
MPOEKIIHs BEKTOpA §, Ha OCh X TIPOEKITUs BEKTOPA §, Ha OCh X
s
F -
1 1
1 1
1 S, |
+ | — . P
0 Xy X X

YpaBHenue KoopaHHAT

xXx=x;+s,

X,— Ha4ajlbHaA KOOpAMHATa Teja
X — KOHEYHasi KOOpIMHATA Tejla




NPSIMOJINHEAHOE i
PABHOMEPHOE OBWXEHUE

deuceHue, Npu KOMopom meno, 08UNCYuieecs no
npAMOAUHENHOL mpaeKmopuu, 3a Mobsie paghble NPOMENCYmKU
epemenu cogepuiaen 00UHAKOBbIe NEPEMEU4EHU

g K 5
i 15 MuH '; 15 MuH i 15 MuH i
| S, i S, : s, !
— : : ; : .
0 20 40 60 X KM
Cxkopocts (V)

NpU NPAMOAUHEIIHOM PAGHOMEPHOM O8UNCEHUU NOKa3biéaen,
Kakoe nepemeujenue cogepuiaem meao 6 eOUHULY 6peMenu
(xapakTepu3yeT GBICTPOTY JBHIKEHHs )

_ _IEPEMEINEHHUE | CH:1 M/c (Memp & cexyHOy)
CKOFOCT L= BPEMS BHE: | kn/
1 km/c

B 36 km/u = 10 M/c
v =

~U = const — npu NPAMOAUHEIIHOM PABHOMEPHOM OBUNCCHUU

_2..._;- - HarnpaBJI€HHE JOBHKEHWUSA

BEKTOp - YMCJIOBOE 3HaUeHHE (MOYJIb)

s=vt
x=x, + vt
s, =ut =
I'paduk cKOPOCTH
vA
B I § =v,t, — MOZYJIb NIEPEMELICHHMS TeNIa 32 1,
s=8 ; S= v,f, — TUIOLIAJb [IPAMOYTOIbHHKA
YUCACHHO |
i

0 t ot
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+

NPAMOJIMHENHOE -
PABHOYCKOPEHHOE ABWXEHUE

deudicenue, npu Komopom ckopocms mena
3a a100bie pasHble NPOMENCYMKU GPEMEHU UIMEHAEMCA 0OUHAKOBO

o
o
(=]

v=0 v=4wm/c v=_8M/c v=12Mm/c
2¢ > 2¢ ’ 2¢ =
kaxpie 2 ¢ vl Ha 4 M/c — p/y IBHKeHue
v=12M/c v=_8m/c v=4M/c v=0
> 2¢ v 2e 2¢

Kaxaple 2 ¢ v Ha 4 M/c — p/3 IBHIKeHUe
MruoBennas ckopocTs
U mena & danHoli mouke mpaexmopuu & daHHbiii MOMEHM 8peMeHlU
Yckopenune
hoKa3sviedem, Ha CKOAbKO usMenaemca U meaa 3a 1 ¢ p/y deunxcenus

HU3MEHEHUWE CKOPOCTH
YCKOPEHME = BPEMS
@ — BEKTOp U —10, | @—YyckopeHue
— YHCJIOBOE 3HAUECHHE |G = L | v — KOHEYHas CKOPOCTh
— HAaIpaBJIeHUe t U, — HavaibHas CKOPOCTh

CH: 1 m/c’ (memp & cexyndy 3a cexyndy)
yckopenue, npu komopom 3a 1 ¢ cxopocms meaa usmensemes na 1 m/c

" Hanpaenenue yckopenna i
p/y p/3

v,=0 5 - . . 7 v,=0
a, = ﬂ:tﬂx_ - |V, = v,, + a,l |- ypaBHeHme cKopocTH

TI'pacduk ckopocTu Ilepememenue npu p/y nBUKeHHN
2
v, ol v, 1 L= vt +
Yo U ypaBHeHHe nepememeHus
< |
0 i 0 “'—\4———" !




MEPBbIA 3AKOH HbIOTOHA §10

Apucmomeas:

— HeT BHEIUHETO Bo3neucTBrs — v =10

— v = const — HeIpepHIBHOE BHEIITHEE BO3AEHCTBUE
Taauaeo Taaunei (XVII B.):

— HeT BHEIIHEeTo Bo3aekcTBrA —» v = 0 1u v = const
Heaax Hvromon (xoneu XVII B.) — 3axon unepyuu
ITepsuiii 3akon Helotona: Cywecmeylom makue cucmembst omcyema,
OMHOCUMEAbHO KOMOPLIX meaa COXPAHAIOM C6010 CKOPOCID HeuzMeHHol,
ecau HA HUX He delicmeylom dpyzue meaa.

Huepuuaavuvie c.o. (MCO)— BBIMOTHAETCS 3aKOH NHEPLIMH.
(re1MoLeHTpUYECcKas €.0.)

Heunepuuaasusie c.o. (HeICO)— He BBINMOIHACTCA 3aKOH HHEPUMH.
HeCO, ,IlBPDKYlIlPIeLH ¢ yekopeHnueM oTHocutensHo MCO

s ]

Cuaa (F) — npy4MHA BOZHUKHOBEHHSA YCKOPCHUS (a)!

W3 onsita: @
e

-

%%‘@5&

~F (m= const) ~1/m (F= const)

~

amopoii 3axon Helomona

.
m

Yexopenue meaa npaMo nponopuuoHaIbHO pasHodelicmsyrowel cua,
NpUAOHCEHHBIX K medy, U 06pamHo nponopuuoHaIbHo e2o macce.

CHU:[F]=[1H]=[1xkr" 1 m/c’]
1 H — cuna, komopaa meay m = I ke coobwaem a = 1 m/c
@ HanpaeaeHuu delicmaus cuibl.




TPETUIA 3AKOH HbIOTOHA §12

— -

N S F, F Fe

2

77 L7, 777 77 (L eas

F, = — F, | mpemuii 3axon Holomona

Cuant, c komopbimu 0ea meaa deiicmeylom dpye na dpyza, pasnst
no MOOYAI0 U NPOMUGONOAONCHDL NO HANPABACHUID.

Cunbl B3aMMOIEICTBUS BCETAa:

— PaBHBEI 110 MOIYJIIO
— MPOTUBOTOJIOXKHEL 10 HaNpaBIeHUIO

— NEMCTBYIOT BIOJIb OJHOM MIPSIMOMA

— OJIHOM NMPUPOIEI

— NPHIIOXKEHBI K PA3HBIM TeJlaM — He YPaBHOBELIMBAIOT APYT APyTa

IIpumeps! mposBIeHHS:

F
7 7
|7
iﬁ‘

Jlyna

{FFI




CBOBOAHOE NAAEHMUE TEJ §13

dauxcerue mea nod deiicmaeuem CUibl MANCECTLL

I~ A E
g ~9,8M/c°
@ | yckopenue cBobonHoro nageHust ®

: g
’ v-‘ = UOI + gxt sx = vat + git _
_____________ ... A
3AKOH BCEMUPHOIO §15
TArOTEHUSA

d8a 1106bix meaa npumsazusaromcs opyz k dpyzy c cuioil,
NPAMO NPONOPYUOHANLHOI MAcce Kaxco020 U3 HUX U 00pamuo
RPONoPUUOHAALHOIl K8AOPAMY PACCIMOAHUA MENCOY HUMU
(U. HelotoH — 1667 1.)

m = - m
F, F, mm [IpUMeHUM [UIS:
F=6 <5 — MaTepHaIbHbIX TOUYEK,
R
R — 11apOB,
— wapa 6osbiIoro R u tena
H-M DusuecKuil cMbICT

. 101
G=6,67-10 KT m=1kr m,=1xr

o,

IPABUTALIMOHHAS [IOCTOSHHAS C\ G=F. /)
L/ 4

R=1wm

F . . =mg e
§16
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KPUBOJIMHEMHOE ABWXEHUE

§19

U 11 KacaTenbHOU K TPaeKTOPUK

~

altR

a= aluv

S

R — pamuyc OKpyXHOCTH

a — uenmpocmpemumenvHoe yCKOpeHue

(OK=91D MWCKYCCTBEHHbBIE CIYTHUKU [
SEMJIN (UC3)
=TT [__H‘*\‘ Mo BTopomy 3akoHy Helotona: ma = F,_,
h " - v _ Mm
N TR Fam G s

~N

mv' . Mgm
Rt | (R, +h)’

GM,
R +h

GM,

Ecnmh— 0,170 v= R

v, =8 KM/C

ITepeas KocMHYECKasA CKOPOCTH (KPYroBas) — cKopocmb, Komopyio
HEOOX00UMO cO0bUUMb Mey ¥ OGEPXHOCIIL NAGHEMbI, 4MOBbl OHO
CMAA0 ee CRYMHUKOM, O8UNCYUUMCA RO KPY208oii opbume.

Bropas kocMuecKas ckopocts (11,2 kM/c) — Teno mpeonoiesaer
NPUTSKEHUE 3EMIIH U YXOOUT B KOCMUYECKOE TIPOCTPAHCTEO.

11



3AKOH COXPAHEHUA [0 |52

MMNYNbCA ey
v §23

ptto O 5 CH:lp=lla m/c)

P — UMRyAsc meaa

3AKOH COXPAHEHHWA UMIIYJIbCA
BEKMOPHAS CYMMA UMNYAbCOE Med, COCMACARIOUUX 3AMKHYMYIO CUCEMY,
He MeHAEMCA ¢ MeMeHueM 6peMeHU npu 1100bix 06UNCEHUAX U
83aUMO0eliCMEUAX IMuX mea.
110 TpeTheMy 3akoHy HeloToHa:
nognaanmoneﬁcmﬂ_s} F,,=—F,
Ul Ul

-

— o BTOPOMY 3aKoHy HbloToHa:
m, O O m, md, = _mzﬁg
rd

L I 7777 / \
B3aUMOJIeliCTBHE . i, —0, - U, — U,
=* — gGi=—""3 = =T F -
F;,l F|.2 £ \ / ’

IP77T 77777777 7777 ri&d 7z LT]—'E}’] _ a‘g_ﬁ‘z
A By W §

MOCIe B3aMMOAESHCTBHSL

u u — =—m,u,+
1 2 mu,—mu, Rl T,
m — - = =F
; O O i m,v,+m,v,=mu,+mu,
rd Ve 757 227272777

Emv,.= MU,

3AKOH COXPAHEHUR UMNYALCA
PEAKTHUBHOE IBIXEHHE

m,=mtm,
B MOMeHT cTapra: p =0
0=m_ 0, t+tmuv;

o> m. _
(o el m,, v,
}\ pakeTsl, peaKTHBHBIE CAMOJIETEI

K. O. Llnonxosckuii, C. I1. Koposes (MC3 — 1957 1.)
}O. Tarapus (12 anpens 1961 1.)

12



MEXAHUYECKUE KOJIEBAHUS [5;

08UdICEHUS, NOBMOPAIOUUECS Hepe3 OnpedeneHHblll
RPOMENCYMOK GpemMenl

| cmpyna ! pesunoesiii wmnyp
L 7 ‘:I l—IyP
IIYP — nonooswcenue yemoiiuusozo pasnosecus i §‘ 2‘5'
CBOBOJIHBIE KOJIEBAHUSA —
Konebanus, npoucxodsugue moabko 6aaz00aps Hay. 3anacy SHepeulL.
KOJIEBATEJIBHASA CUCTEMA —

cucmema men, Komopas cnocobHa cosepuiams c60000Hble xwzeﬁanus
Ob1ue cBoiicTBa CBOGOIHBIX KOJIeOaHMIA:
— BO3HUMKHOBeHME F,, — [TYP
—-F, >0

§25

MASATHHK —
meepdoe meno, cosepuiaiousee nood Oelicmeuem nPUIONCEHHbIX Cl
KOAEOAHUA 0KOA0 HENOOBUNCHOI MOHICU UAU BOKDYE OCH.

HHUTSAHOM MPYKUHHBIHA

BEJIMYMHBI, XAPAKTEPU3YIOIIIUE ==
KOJIEBATEJIBHOE JIBIZKEHUE: =

AmmTyna koneSannii (A) — naubonbuee no modyaro omkaioHeHue

Koaebarowezoca meaa om ITVP. [A] = [m]

Ilepuon konebanmii (7') — npomexcymox spemenu, 8 meuenue

K0mopozo meno coéepuiaem o0Ho noahoe Koaebanue. [T ] = [c]

Yacrora Konebanmii (v) — 4HC/IO KoNeOaHMIT B EIMHUILY BPEMEHH.

[vl = [Tu] 1

T=v

§26

Da3za konebannii

B OTMHAKOBELIX (hazax B IMPOTHBOIIONOXHEIX (ha3zax

13



rAPMOHUYECKUE KOJIEBAHUA [
Koaebanus, Komopble Rpoucxodam nod deiicmeuem
CUBI, NPONOPUUOHANBHOU CMEWEHUI0 Konebaoueiics mo1Ku U
HanpaeneHHol NPOMUBONOAONCHO IMOMY CMEU{EHUIO.
X

wYe »ye
&)

IMepuoduyeckue usMeHeHUs 60 6peMerl PUIUHECKOU GeAUHUHbL,
npoucxodsugue no 3aKoxy curyca (y = sin x) uau Kocuryca (y = cos x),
HA3bIBAIOMCS 2APMOHUMECKUMY KOAOaHIAMIL.

NPEBPALLEHME SHEPTUN [
NMPU KONEBATEJIbHOM ABW)XEHWUU

E
Ecau notepu 3Hepruu — 0, TO ; :"
E=E_+ E,=const E,!:I
E — nepBoHavanbHBIN 3a11ac : ?
IMOTeHIIHAJIBHON SHEPTHH :
K0JiebaTeIbHOH CUCTEMBI. CIE,

PEAJIbBHO notepu 3Hepruu KOJIEBAHHA 3ATYXAIOIIIHUE

ecTh Becerna! (cBOGOIHBIE)
(CONpOTHBIIEHHE BO3/yXa, TPEHHE) yeM chT —» A4 BrICTpEE
BBIHYKJIEHHBIE KOJIEBAHUA §29

Hezamyxaroujue Konebanus, cogepuiaembie meaom nod
deiicmeauem gneurell nepuoduHecicy USMEHSIOWEIICS CLUAbL.

(Vmss == Vm-xelxm. cmlu)

PE3OHAHC 830
pe3koe go3pacmanue amnAunmyobl GbIHYHCOEHHbIX KONCOaHUl
npu v,,, = v, (cob6cTBeHHAs YacToTa)
noJib3a Bpel
HebobIIoH crnoit paspylleHue MOCTOB
bosnbinoit pa3max pubOpanms GyHIAMEHTOR,
(K0/10KOI) CTAHKOB, KPBLUIHEB CaMOJIETOB

14



BOJIHbI

—_ = @

BO3MYUEHUA, PACNPOCMPAHAIOUUECS 8 NPOCMPAHCMEE,
yoanssace om Mecma ux 603HUKHOGEHUA.

VYIIPYTHE BOJIHBI —
MeXAHUYECKUE B0ZMYUCHUA, PACNPOCMPAHAIOWUECA
6 ynpyeoli cpede.

§31

§32

ITPOJOJIBHBIE BOJIHBI —

B0/IHbI, 8 KOMOPbIX Konebanus npoucxodam edonb HANpaeexHus
PACNPOCMPAHEHUS 80NHDL.
(B rasax, XMIKOCTSX U TB. TeJlaX — CKaTHe U PaspeKeHue)

® e o o o o @ @ [ ® ®
CXaTue paspexeHHe

ITOTIEPEYHLIE BOJIHBI —
80/1HbL, 8 KOMOPbIX KOACOAHUR RPOUCXO0AM NepReHOUKYAAPHO
HAnpaenenuio pacnpocmpaneHus 80aHbL.
(TONBKO B TB. TeJaX — CABUT)

rpebeHb rpebeHb rpebeHb

BITagHHa BIIaguHa BIIaaHuHa

JJIHUHA BOJIHBI (A) —
paccmosinue mexcdy Oauxcatiumu opye K dpyzy mouxamu,

§33

KOAeONIOWUMUCS 8 0OUHAKO08bIX ha3ax.
A
U w
r=vT U, — CKOPOCTB BOJIHBI
v=2Av

15



3BYKOBbIE BOJIHbI ;§34_§421|

e, | A7 HcTouHHK 3BYKa —
. konebmomeecs Texo (20 ' < v < 20 000 I'u)
nndpassyk (v < 20 ) ymsrpassyk (v > 20 000 I'm)
XapakTepHCTHUKY 3BYKa:
BeicoTa 3ByKa 3aBHCHT OT 9acTOTHI (V) KoJiebaHWH OCHOBHOI'O TOHA
I'pOMKOCTB 3BYKA 3aBUCHT OT aMILTUTYBI (A) KonebaHui
Yposensb rPOMKOCTH: inctanue rasetsl — 20 ab,
3ByK GynuasHuka — 80 1B, neurarens camoneta — 130 ob.
3BYK pacnpocTpaHseTcs BO BceX YIIPYTHX Tenax (TB., XK., I.),
He pacmpocTpaHseTcs B BAKYyMe
U,, 3aBHCHT OT CBOMCTB cpejlbl, B KOTOPO# paciipoCTPaHsAEeTCsl 3BYK
(B Bo3myxe ~ 340 M/c, B Boze ~ 1483 M/c, B cTekie = 5500 m/c)

3BYKOBOW PE3OHAHC OTPAXEHHME 3BYKA. DXO

[y T

pe3oHaToPbI
yeuaugarom 3eyk, npudarom memop
(KopIryca My3. MHCTPYMEHTOB,
rOpTaHb, MOJOCTE PTa)
UHTEP®EPEHIIUS 3BYKA —
AGNEHUE CAONCEHUSA 8 NPOCMPAHCMEE 60AH, NPU KOMOpOM
06pazyemes NOCMOAHKOE 60 6PEMEHU pacnpedenerue amnaumyad
pe3yaAbMUpYIOUUX Koaebarnui.

KorepeHTHbIe BOJHbI — LCMOYHUKU 601H KON€BGAIOMCS ¢ 00HOI U MOl Hee

yacmomoli 4 ROCMOAHHOU pasHOCmbio Pas.
) O W)))%Q
? ;

) max
d=\/ 2 ocnaﬁneﬂne da=x yCHWIEHHE

d — pa3HOCTB X0J1a BOJIH
X 1+2

Ay AAAA
NIV VAV

16



OK—9.18 MArHUTHOE NOJIE 543
N A Oneir X. Dpcrena (1820r.)
+ S N f’ “ I —  maznumnoe none cywecmeayem eoxpyz
S S 8CAK020 3neKmpuHecko020 morka
HHI[YKI_IHH MATHHUTHOTIO ITOJIA (E ) §53
F B]=1 4-=1T
B = =const BTTO (B] Tﬂ
is] o
7 B — BEKTOp MarHUTHON MHIYKLIUK
JUHUHN NHAYKITAA MATHUTHOTO IOJIA (JIMH) §44
AUHUU, KACAMENbHbIE K KOMOPbIM 8 KAXCOOI MoYKe nois
€08nA0AOM ¢ HANPABAEHUEM BEKMOPA MAHUMHOL UHOVKLUU. §45
JIMM rymie, rne MTII cunpHee -
HEOIHOPOJHOE MAarHUTHOE T10JIe
npasuIo Oypasyuka +

(MpaBKJIO MPaBOro BHHTA)
xano T I — spau. pyuxu ™ JIMHU CONEeHOUN

MATHUTHOE I1OJIE KATYILIKH C TOKOM

§46

1. 11
2. Tn ButkoB TUOOOOT

|' || 3. Xene3HBI cepaevyHUK

e GO OOO Y
DIEKTPOMATHHT

/ (coneHoun + Fe cepreyHux) \

— neicTBHe MarH. mosiT

OMEeKTP. 3BOHOK DjiekTpoMarH. pene Tenerpag

IMombeMHBIi KpaH Mars. cenapatop
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NOCTOSHHBIE MAFHUTDI

8§47
Turore3a MOJIEKY/IIpHEIX TOKOB (A.M. Amniepa)

MOJOCOBOH

B3aMMOJIeHCTBUE MArHUTOB

0 a3z
O
% * N‘>S—- 4_E<>S

._w w_»
MATrHUTHBIE IT0JIIOCHL
S - 1oxkHbIH N - ceBEpHBII

MarH“THOEHO_ﬂe MarHHT}loenone

ecTecTBeHHbIE HCKYCCTBEHHbIE
N | MarauTHBIH Xeae3HAK s N Fe, Ni, Co S

Hutnoe non® Maryyrpoe non®

§48

MATHHUTHOE I10JIE 3EMJIA

MAcHUMHbIE AHOMAAUU

MazHumHbsle Oypu

MI1 3EMJIH 3ainmMmaeT 0T KOCMHYeCKOTo
H3ITyIEeHUs

ooyl o e s o o7 i

OEACTBUE MAFTHAUTHOIO NoJs
HA MPOBOAHUK C TOKOM

IIpasuio JeBoi pyKH Bpamenue pamMkH ¢ TokoM B MIT | §51
= Maruut HeTIoABHKEH
S| _= +0 !
Fre L |
F

SIKopb BpallaeTcs

DIeKTPOABHUIaTe b OCTOAHHOTO TOKA §52
B. C. fxo6u (pyc.) 30 - e rT. XIX B.
KIT ~ 98%
(TpamBaii, TpoJLUIeHOYC, 3/1EKTPOBO3)

18



MATMHUTHBIW NOTOK 854

D — MarHUTHEI NOTOK

ol == B &

’v-d— :H.’-ﬁ- _" / T""

= =0 I ===
G"'L/ G:‘IL_/" = G”Lf G“LL/

§<85>D <D, >DP~BS O <D, « B <B,

npu ecaKom usmerenuu D, nporu3bIearowezo KOHMyp 3aMKHYMozo
HPOEOGHUKA, 8 SMOM NPOBOOHUKE B03HUKACH 2AeKMpU1ecKull mok.
M. ®apaneit (1831r1.)

— 1K & 2K
— CepHeYHMK &
—AlB 1K

el

WHAYKLIMOHHbIA FTEHEPATOP [,

pOTOp

nepeMeHHbIi TOK

H .
N A NN
“.’. <>, KOJIJIEKTOp !
E CO LIeTKaMH

v =50 T

ToHHE
OO
-~
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SNEKTPOMArHUTHOE NOJIE  [gy

teopust [k, Makcseluia (aHri.) 1864 r.
~ MarH. noJje — ~ 2IeKTp. [oJie (BMXpeBoe) — ~ MAarH. IoJje
~ MArH. roe + ~ 2JIeKTp. Toje (BUXpeBoe) = 3JeKTPOMArH. moje
HCTOYHMK 3JIKTPOMATH. nons — ¢, ,IIBHXYH.[HHCS! € YCKOpeHHeM

Y

(0K=9.25) DJIEKTPOMATHUTHDBIE BOJIHbI  [g5

cucmema Hopoxcoarouux opye opyaa
U pacnpocmMpansIOU4UXca 6 npOCMpancmee nepeMeHHbIX
AEKMPUHECKO20 U MAZHUMHO20 RONE.
(ombITHBIM TyTeM cBojicTna: I'. T'epit — 1888 r.)

Xy E
E — HagpsDKeHHOCTD 3JIEKT. TIONIA

Z B — BexTOp MHIYKI(MH MarH. 1oJist
¢ =300 000 kM/c cKOPOCTb CBETa

r=cT=~

=

B

DAeKMPOMAZHUMHbIE BOAHBL 6OSHUKAIOM NPU YCKOPEHHOM OBUNCEHUU
2NeKMPUHECKUX 3apxaoe
1A co30aHun UHMeHCUEHOU 3/M 60HbL

xoaebanus Eu B ciewcorcoﬁ v (10° T'w)

I1Ikaja 3/IeKTPOMATHHTHLIX BOJTH

Panuosonssl | UHdpakp. | Bumnmoe | Yasrpaduon. Pentredonckoe | lamma- v, I'n
uanyticnuc nmyqenue HIU[Y‘:ICHHE nanweﬂne H3Ty4eHHE
0K—9 26 VIHTEP(DEPEH LIM'iI CBETA §59

Ongir T. ¥Onra (1802 1.)

[1pM HAIOXKEHWH JBYX KOTePEHTHBIX BOIH
obpasyeTcst unmeppepeHyUOHHAR KApMUHa
(uepenOBAHHE TEMHBIX M CBETJIBIX TIOJIOC)

unmepgepeHyUOHHAA

KapmuHa

CBeT — yacmHbili cay4ail 31eKmpoMazHUNHbIX 801H
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CTPOEHUE ATOMA 561

SBnenne pagMOaKTHBHOCTH
CAMONPOU3BOAbHOE U3NYHEHUE BeljecCmaom G-, B- u y-uacmuy

Otkpertve — A. Bexkkepens (1896 r.)
OmneiT 3. Pesepdopna (1899 r.):

drororacTHHKa
*
B ‘;Yl /o "
'.i,' B O-4acTUlla — HOHH3HPOBaHHBIM aToM He
7' B-yacTHIIa — 3TEKTPOH
. Y-4acTHulla — 3/M BOJHBI
Ra

Onwit Pezepdopna

§62

Mognens ctpoeHus aToMa
M. Q. TomcoH (1903 r.) — “nupor ¢ u3ioMoM™
OmneiT Pesepdropaa mo paccensaHuio o.-4acTHIL

o-JacTHua

v, = 15000 Km/c
m, = 8000 m,

Brisonsl Peszepdopaa (Mozens atoma):
LATOM = flnpo + DrekTpoHsI
du~10']4_10-I5M; m,=m, q,= Ze

PaanoakTHBHbIE IpeBpPAIIEHAS ATOMHBIX A€
1903 r. B. Pezepdopa u @. Conau
wRa— {Ra+ He

§63
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3KCMNEPUMEHTAJIbHBIE 55
METOAbl UCCJIEAOBAHUS YACTUL]

Cuerynk Teiirepa (1908 1.)
il | “\—~Cmexaannasn mpybka
C ; [MpuHIINAN JeHCTBUA:
Kamod _ | Anoo yOapHan UOHU3ALUS
K pezucmpupyrouemy Peructpupyert:
7l 21CKMPOHbL U Y-KBAHMbL
yempoiicmeay LR |_ iy I__ p ¥

Kamepa Bubcona (1912 1.) ITyspipskoBas Kamepa (1952 1.)

(meperpeTras XKHIKOCTB)
napvi 6006l
u chupma

[MopmeHsd — pd — t4 — nap nepeceiueHHbIH
VIOHb! — UEHTPEI — B0/ NYTH YACTHIIE —> CJICA (TPEK)

CTPOEHME SOPA phid [po

OTEpbITHE TPOTOHA

Pesepdopn (1919 1.): ﬁl + Iﬁe—xx ('j+ H :H=Ilp—IIp0T0H
m,=1,0072765 a. e. M.

OTKpbiTHE HEHTPOHA

k. Ysnsuk (19321.): Be + Be— G+n, \n — HEHTPOHBI
m, = 1,0086649 a.e. M.

Iyuok
- -
CEEmoabix
—_———

aydaen

Hacmuybl
-

CocTaB aTOMHOTO A1pa
J1. UBaHeHKO " §67
B. leiizenbepr > fAnpo = Hyknons = ITporonbi+HeiiTponb
(1932r1.) ={+N AX
MaccoBoe 3apsIoBoe KOJI-BO Z
YHUCJIO i
YUCIo (‘[HCJIO D B sipe, HEUTPOHOB
B Tabs. Mengeneesa) o
Anepubie CHIIbI i
IIpoTonbl =500 kodelicmeyiouue HeHTpoHe! §70
(B 100 pa3 > F amnekTp.)
H3zoTons 68
PasHOBUOHOCHU DGHHO20 XUM. 31eMeHMa, pasnu1aruuecs §
no macce amMomMHbIX Adep
1 2 3
, H — ipotnii H — neitrepuit  H — tputnia
(1-p,0—n) (1—p,1-n) (1-p,2—-n)
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ANb®dA- U BETA-PACNAL 569

ITpasuio cMemenns
K. ®asnc (amep.) u ®@. Conaum (anrm.) 1913 1.
IS ou-pacraza: ;X 4;:; X + ;He

0 0.

. A A = »
s B-pacnana: ZX =7 X+t ety V — @HTHHEUTPUHO

SHepeus, Komopas evideasiemcs npu o6pazoeanuu 0pa

SHEPIUs CBSI3N e

U3 C80000HBIX HYKAOHOE,
A. DitHurreit (1905 r.): E,= mc’ — AE, = Amc’ — snepeun ceénsu adpa
T.K. M,<Zm,+ Nm,—Am = (Zm,+ Nm,) — M, — degpexm maccot
M, — macca sainpa, Z — uucno p B aape, N — YHCIIO 1 B Ape

DEJNIEHUE SOEP YPAHA -

Otkpertue: O. lan, @ TpaceMad (Hem.) 1939 .
Mexanuam

n h
: . BhLACT

£y > F,

E(nenennn 1 r U)= E (cropanuu 2,5 T HedTH)
Ilennas peakuus

YcnoBus LuernHoM peakiiuu:
— AJlIepHOe Toprovee
— K03(h®. pasMHOXEHHUS #
(k<1 — 3atyxaeT, k>1 — B3pHIB,
k=1 — cnokoiiHoe TeyeHue)
— KputHyeckas Macca (s U-235 — 50 k1)
NpUMEHEHHEe 3aMeTUTeNelt n
(rpadmr, Bo/a, TsKeas BOAA) M OTPax.
o6onouku (Be) 4 kput. macey 10 0,8 kr

Tepmosinepuas peakuus

§78
?H+?H—> }Ie+ :gz

Heobxonuma Beicokast ¢ s npeomonenus F,
Heynpapnsemas repmosnepHas peakiiusa — BoAoponHas OoM0a
VnpasnsieMast TepMosiiepHasi peakuusi — npodiema!
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SIAEPHbIA PEAKTOP

§74 | |§75

Yempoticmao 045 0CYUecmenenius ynpasiaemol

A0epHOL peaKyuu.
1942 r. — nepsslit saepHbii peakrop ( CIIA — D, ®epmu)

1946 r. — nepBEIi eBponeiickuii peaktop ( CCCP — M.B. Kypuaros)
1954 r. — CCCP (r. O6Hunck) nepsas B Mupe ADC (5 MBT)

YupasieHne — pezyauposanie CKopocmu pasmMHOMCeHUs c80000HbIX
neitmponoa e ypane (k= 1).

Sinepuoe ropiouee — U-235 (npuponnsii U oboramaior)
SnepHbIii peakTop HA MeJJIeHHbIX HeHTPOHAX

Ompaxgamens (6emon)

Pezyaupyrowjue
CHepHCHU

b

Tenepamop

Axmuenas
30HA

Kondencamop

Tennoo06MeHHUK
Tennonocumens

E, .., (amep U) — E, (n 1 OCKOJIKOB simep) —» E,.., (H,0) =

— E,...(mapa) — E, (napa) — E, (potopa Typ6GWHEI ¥ TeHeparTopa) —

—» JICKTPHUYECCKAsA DQHEPIHUs

Buosornyeckoe aeicTBHe paIHalyy i
Iozaomennan doza uzaywenun (D) — snepeus UOHUUPYIOUWE20 §76
U3ay4eHus, NO2A0ULeHHAA O6J‘Iy'4£le.Mth gelecmeom U paccHumaHnHan
Ha e0uHULY Macchl.
p=E CH: |[D] =1 I'p (I'pait)

m 100 I'p = 1 P (peHTreH)
Kosppuyuenm xanecmea (K ) — 60 cK0abKo pas paduayuontas
OnacHOCmb 0m 8030elicMBUA HA HCUBOU OP2AHUIM OGHHOZ0 6U0A

u3anYHeHUs Goabuie, 4eM om 8030elCmEuUs Y -u3nyHeHus
(npu odunaxosgeix D).

Ireusarenmnasn d0o3a H=D - K CU: [H] = | 3B (3uBepT)
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Pa3HoypoBHeBbIe 3a1aHHUA

P3-9.1 IlpsaMoauHeiiHOe paBHOMEpPHOE
nBuKeHue. OTHOCHTEJIBLHOCTH JABHMKECHHUSA

3anaHus ypoBHA «A»

1. BenocumeaucT, ABUrasch paBHOMEpHO, npoesdxaeT 20 M
3a 2 ¢. Kakoii nyTh OH mpoeneT NpH JBHKEHHH C TOH € CKOPOCTBIO
3a 10 c?

2. Msy ¢ BBICOTHI | M HaJ MOBEPXHOCTHIO 3eMin ObL1 mogbpo-
LIE€H BEPTHKANLHO BBEPX elle HAa 2 M, W yman Ha 3emito. Haiure
NyTh U NEPEMENIeHHE MsIYa.

3. B momeHT BpemenH L= |l ¢ Teno HAXOAMIOCE B TOYKE IPO-
CTPaHCTBA C KOOPAMHATAMH X, = —2 M; ¥, = 2 M. K MOMeHTY BpeMe-
HH £, = 3 C TEIO NMEPEMECTHIIOCH B TOYKY C KOOPAHHATAMH X, =3 M, y,
= —3 M. HajiTu Bpemsa nBmxeHus Tena. YeMy paBHA NpOEKIHSA Iie-
peMerieHHs Ha ock X7 Ha ock Y? UeMy paBeH MOLYIb NepeMEIEHUs
Tena?

4. ABTOMOOHIIb, IBUTASICE pABHOMEPHO, poexai 50 M 3a 2 ¢. Ka-
KOH 1y Tk OH npoezieT 3a 20 ¢, ABUIasch ¢ TOH e CKOPOCTRIO?

S. Opun aBTOMOOMIB, IBUrasich PaBHOMEDPHO CO CKOPOCTBIO
12 m/c, B Teuenne 10 ¢ mpoexan Takoe ke PacCTOAHHE, YTO H APyTroi
3a 15 c. KakoBa ckopocThk BTOpOro asToMobumna?

6. Ckopocts Benocunenucra pasHa 10 M/c, a CKOpPOCTh BCTped-
HOro Berpa — 4 m/c. KakoBa CKOPOCThH BeTpa OTHOCHTENBHO BEJIO-
cunenucta? Kakoll Oblza OBI CKOPOCTB BETpPa OTHOCHUTEIBHO HETO,
eciH OBl BeTep ObLT MOy THEIH?

7. CxopocTs TeueHUA pekH 4 KM/u. MOTOpHas J101Ka HIET 110 Te-
9EHHIO CO CKOPOCTEIO 15 KM/ (oTHOCHTENBEHO BOAEl). C KaKoii CKopo-
CTbIO OHA OyJeT ABUraThCs MPOTHB TEUCHUA (OTHOCHTENRHO Oepera),
CCITH €€ CKOPOCTE OTHOCHTEJLHO BOAEI HE H3IMEHUTCSH?

8. AsrokosnonHa AnHHOH 400 M ABHKETCH 110 MOCTY paBHOMeEp-
HO CO CKOPOCTEIO 36 KM/4. 3a Kakoe BpeMs KOJIOHHA IIPOHIET MOCT,
ecnu anuHa Mocta 500 m?

9. CKOpocTb NBHKEHHsI TEIUIOXOZA BHM3 10 peke 21 Km/u,
a BBepX — 17 kM/4. Ompenenure CKOPOCTb TeYeHHs BOJIBI B PeKe
H COOCTBEHHYIO CKOPOCTE TEIIOX0/A.
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10. oxpaeBas karuis najaeT BEPTHKAIbHO BHH3 C MOCTOAHHOH
ckopocThio 3 M/c. KakoBa CKOPOCTH KaliH OTHOCHTENEHO Habmroma-
TeNs B BaroHe Ioe3da, NBHXKYIIErocs NPSAMOIHHEHHO IO TOPH30H-
TaJBHOMY IIYTH CO CKOPOCTEIO 4 M/C.

11. Cxonbpko BpeMeHH NaccaXkup, CHAAIMHH y OKHa Iloe3na, Ko-
TOPBIA HIET CO CKOPOCTBIO 36 KM/4, GydeT BHAETh NPOXOAAIIMMN
MHMO HET'0 BCTPEYHBIH 1M0€31, CKOPOCTh KOTOPOro 54 KM/4, €CJIH JUTH-
Ha moe3za pasHa 250 m?

12. W3 nByx HaceNneHHBIX NYHKTOB, HAXONAUIMXCA HA PACCTOSHHH
5 KM, OMHOBPEMEHHO B OJIHY CTOPOHY HauHWHAIOT OBHIaTbCHA aBTOMO-
6unp 1 Motouuki. Cxkopocts aBToMoOmig 30 KM/4, 2 MOTOIIMKIIA —
20 kM/4. Yepe3s kakoe BpeMs aBTOMOOHIIb JOTOHHT MOTOLHKI?

13. Onpemendre CKOPOCTEH TedeHHs BOIAbI B Bosire Ha y4acTke,
I7ie CKOPOCTh TPy30BOr0 TEIJIOX0Aa [0 TeYeHHIo paBHa 600 kM/CyT,
a IPOTHB TeYeHHA — 336 KM/CYT.

14. Paccrosnue Mexay ropomamu pasHo 280 kM. M3 aTux ropo-
II0B HAYaJId OJHOBPEMEHHO JIBUTaThCs HAaBCTpedy ApPYT APYry JBa aB-
TOMOGHIIS — TEPBBIH cO ckopocThio 90 KM/4, BTOPOii CO CKOPOCTHIO
72 km/4. Yepes kakoe BpeMs aBTOMOOHIIH BCTPETATCA?

15. T'peben mepemnpasisieTcs Ha JIOAKE 4epes pPEKy IIHPHHOH
400 M, ymepuBas BCE€ BpeMs JIOAKY NEPIEHIHKYIApHO Geperam.
CKOpOCTh JIONKH OTHOCHTENBHO BOABI 6 KM/4, CKOPOCTH TEYCHH:
3 kM/9. CKOIBKO BpeMeHH 3aiiMeT nepenpasa?

3aganus ypoBHs «B»

1. Illap-munot noaHsica Ha BeicoTy i = 800 M M npH 3TOM OBLI
OTHECEH BETPOM B FOPH30HTAIBHOM HalPaBJIEHHH HA PACCTOSHHE § =
600 M. HalimuTe nepeMenieHie ¥ NyTh, IPOiAEHHBIH IAPOM, CUHTAs
€ro IBHIKEHHE PABHOMEPHEIM U IPIMOIUHEHHBIM.

2. Ilo aByM mapainenbHBIM IyTAM PaBHOMEPHO OBHXKYTCH JiBa
noes/ia: TOBapHEIH, AJIHHA KOTOPOro paBHa 630 M CO CKOPOCTBIO —
48 xM/4, M MaccaKMpPCKUi 1muHOi 120 M co ckopocTeio — 102 KM/4.
KakoBa OTHOCHTENIbHAS CKOPOCTE ABHKEHHS NOE3/10B, €CITH OHH JIBH-
KYTCA: a) B OJIHOM HampapieHHH; 6) B NPOTHBOMOJIOXKHBIX Halpas-
neHuax? B TeyeHHe KaKOTO BPEMEHM OJHH IOE€3[ IPOXOAHT MHMO
apyroro?

3. Jlpa noes3ga MOYT HAaBCTpeYy JPYT IPYry €O CKOPOCTAMH
36 kM/4 1 54 km/4. [Taccaxkup B EpBOM IOE€3/l¢ 3aMeYaeT, YTO BTO-
poii 1oe3/1 MPOXOJUT MHMO Hero 3a t = 6 c. KakoBa 1uHa BTOpOro
noesna?
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4. Karep nsuxercs BBEpX II0 TEYEHHIO PEKH CO CKOPOCTBIO
11 kM/u oTHOcHTenbHO Oepera. CKOPOCTE TEUEHHs PEKH 2 KM/4.
C kaxoii cKopocTsi0 OyAeT JBHUIaThCs KaTep BHU3 [10 TEYEHHIO PEKH
OTHOCHTE/IBHO Oepera, €CIIH ero CKOPOCTh OTHOCHTEIBHO BOIBI HE H3-
MEHHTCA?

5. [Iloesn memxkeTcs Ha ceBep co ckopocThio U = 20 m/c. ITacca-
MKUPY BEPTOJIETA, IIPOJIETAIIET0 Hal MOE3/I0M, KayKeTC, YTO [0e3
IBHXKETCH HA 3amajl co cKopocTeio v = 20 M/c. Onpenenure ckOpoCTh
BEPTOJIETA.

6. Tlo nByM mapaanenBHBIM JKENE3HOAOPOXKHBIM IYTAM paB-
HOMEpHO €OyT OBa Moe3/a: rpy30Boil 1nuHOoH 860 M CO CKOpPOCTEIO
54 xM/4 ¥ naccaxkupckuit AmuHOH 180 M co ckopocTeio 90 kM/4. B Te-
4YEeHHE KaKOI0 BPEMEHH OJHH I0e3] IPOXOIUT MHMO PYTOro?

7. J1Be aBTOMAIIHHBI JABMXKYTCS [0 JOPOTe C MIOCTOSHHBIMH CKO-
poctsmMu 15 m/c u 10 M/c. HaganeHOe pacCTOAHHE MEKY HAMH PaBHO
500 m. PaccunTaiiTe Bpems, 3a KOTOpOE N€pBas aBTOMANIHHA JOTOHHT
BTODYIO.

8. Jlonxe Heobxomumo mporuieiTe 240 M Tyna M 06paTHO OOHH
pas 1o pexe, a Ipyroi pas no o3epy. CKOpoCTh TeUeHHS pekH 1 M/c,
a JIOAKH OTHOCHTENIBHO BOIKI 5 M/c. Ha ckonbko Oomblle BpeMeHH 3aii-
MET JBHXXEHHE JIOIKH IO PeKe, 4eM 1o 03epy?

9. M3 aByX ropojioB, paccTOSHHE MEXIY KOTOPBIMH PaBHO
450 KM, ABHXKYTCS PaBHOMEPHO HABCTPEUY APYI APYry MO MpsAMOii
[IOpore MOTOUHKI M aBTOMOOWIB CO CKOPOCTSMH COOTBETCTBEHHO
18 u 72 xM/4. Yepes CKOIBKO BpeMEHH OHH BCTPETATCA?

10. [Ipa cmopTcMeHa GeraroT Mo rapeBoll JOpPOXKE CTaJHOHA
anuHoit [ = 400 m. Ileperiii cnoprcMen npobGeraeT kpyr 3a 1, =80,
a BTOpoH — 3a £, = 60 ¢. Ckonbko pa3 OHH BCTPETATCS NpH 3abere
HA JIHCTAHIMIO 4 KM, €CIIH OHM CTapTYIOT OJHOBPEMEHHO H Oeryr
B OJJHY CTOpPOHY?

3axanus yposHs «C»

1. PaccrosnHe oT myHKTa 4 10 IyHKTa B Katep mpoxoaMT 3a 3 u,
obparHBIH MyTs 3aHMMaeT y KaTepa 6 4. Kakoe Bpems notpebyercs
KaTepy, 9TOOI IPOHTH paccTosHHE OT A 710 B 1IpH BHIKITIOYEHHOM MO-
Tope? CKOPOCTE KaTepa OTHOCHTENLHO BOMBI IOCTOSIHHA.

2. [lBa yenoBeka OJHOBPEMEHHO BCTYNAKOT HA 3CKANATOP C IPO-
THBOIIOJIOKHBIX CTOPOH H JBHXKYTCA HaBCTpedy Jpyr APYyry C OOH-
HAaKOBBIMHM CKOPOCTAMH OTHOCHTEJIBHO 3CKAIaTOpa paBHEIMH 2 M/c.
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Ha KakoM paccTOSAHHHM OT BXOJIa HA 3CKanaTtop oHH BeTpeTaTes? Jlmu-
Ha ackanatopa [ = 100 M, ero ckopocTs — 1,5 M/c.

3. IIponeras HAI IYHKTOM A, IIHIOT BEPTONETa TOTHAJI BO3AYIII-
HBIH [1ap, KOTOPBIH CHOCHJIO BETPOM 110 KypCy BepToseTa. Yepes mo-
Yaca MUJIOT NOBEPHYJI 0OPATHO ¥ BCTPETHI BO3AyIHBIH map B 30 kM
0T NyHKTa A. YeMy parHa CKOPOCTb BETpa, €CIIH MOIIHOCTE ABUIaTe-
JIsl BEPTOJNIETa OCTABAJIACh IIOCTOSHHOMN?

4. JIBa BelOCHIIEIMCTA CTAPTYIOT ONHOBPEMEHHO Ha JHCTAHIIHH
1 xm. CKOpOCTH NEPBOTO BEIOCHIIENUCTA paBHAa 8 M/c, a BTOpOro —
10 m/c. Ha kakoM paccTosHHM OT (PHHMINA HAXOJUTCS NEPBbIH BEJIO-
CHIIEIMCT B MOMEHT (PHHHIIIA BTOPOTO BEJOCHIEAHCTA?

5. Co CTaHLMH BBIIIE] TOBAPHBIH IOE3/ CO CKOPOCTBIO 36 KM/4.
Yepes 30 MUH B TOM K€ HAIPaBJIEHWH BBIIIEI CKOPHIH [10€3/ CO CKO-
pocThio 72 kM/4. Yepe3 kakoe BpeMs IIOCTIE BbIX0/Ia TOBAPHOT O IT0e31a
€ro HarOHHT CKOPBIi?

6. BoauTtens JErkoBOro aBTOMOOHIA HayHHaeT OOroH Tpen-
Jepa mpu ckopocTH 90 KM/4 B TOT MOMEHT BPEMEHH, KOIrJja paccTo-
AHHE MEXIY MamuHaMu s, = 20 M, H HEePEeXOIHT (mepecTpauBaeTcs)
B NPEXHUH PA, KOTJa PACCTOSHHE MEXNYy MAallMHAMH CTajlo s, =
15 M. Onpesienure BpeMsl, 3a KOTOPOE BOAMTETh aBTOMOOHJIs 060rHA
Tpeiinep, ABMKYIIMHACA €O CKOPOCTEIO 72 KM/4. J[1MHA TETKOBOro aB-
ToMOOHIIA paBHa 4 M, Tpeitnepa — 16 M.

7. Ilaccaxxup TOZHHMAETCA IO HETMOABHKHOMY 3CKanaropy
METPOIIONIHTEHA 3a BpeMs £, = 3 MHH, a 110 IBHIKYIIIEMYCH BBEPX 3CKa-
naTopy 3a Bpems ¢t,—2 MuH. CMOXeT JIM OH MOJHATHCA 110 ICKANaTopY,
JBHXYIIEMYCS C TOM )K€ CKOPOCTBIO BHH3? ECIIH CMOMKET, TO 33 KaKoe
Bpems?

8. DckanaTop MeTpo CITyCKaeT MIyLIEro mo HeMmy 4YejaoBeKa
3a Bpems t = 1 MuH. Eciiu genoBek OyAeT ABHIraThCs OTHOCHTENBHO
3cKanaTopa BABOE GBICTpee, TO OH cIycTHTcs 3a t, = 45 ¢. Ckonpko
BpEMeHH GyIeT ClyCKaThCs YelI0BeK, CTOSAIIHI Ha dcKanaTope?

9. Yenosek GEXHT MO ABHKYIIEMYCs 3cKanaropy. B mepseiit pas
oH HacumTana n, = 50 CTyNeHeK, BTOpO# pas, ABHIajACh B TY XKe CTO-
POHY CO CKOPOCTBIO OTHOCHMTENBHO 3CKajaTropa BTPOE Ooneieil, oH
HacuuTanm n, = 75 cryneHek. CKONBKO CTYTEHEK OH HAcYHTal OBI
Ha HETOIBHIKHOM 3CKanaTope?

10. Tennoxon mmuHOiH [ = 300 M ABHXKETCA NPAMOIHHEH-
HO 1O 03epy co cKopocTeio U,. Karep, umewoumuii cKOpocTs U, =
90 KM/4, IPOXOOUT PACCTOAHHE OT KOPMBI 10 HOCA ABHKYIIETOCA

28



Temioxona H obpaTHo 3a Bpems ¢ = 37,5 c¢. KakoBa ckopocTh Ten-
noxopa?

P3-9.21IpsamoiinHeliHOe PABHOYCKOPEHHOe
ABHKEHHE

3ajaHus YPOBHA «A»

1. Cxopocts noesaa 3a 20 ¢ ysenuaunace ¢ 54 mo 72 km/a. Uemy
PaBHO yCKOpeHHe moe3na?

2. 3a kaxoe BpeMs BellOCHIIEAHCT mpoeneT 30 M, HAYMHAS JBH-
JKeHue ¢ yckoperaueM 0,75 m/c2,?

3. Teno maymHaeT OBHraThCs CO CKOpocThiO 4 M/c. UeMy Oymer
paBHa €ro CKOpPOCTE Yepe3 2 ¢, €ClIM YCKOPEHME IBIIKYIIEroCs Tela
5 m/c?.

4. C KakuM yCKOpEHHEM JOJDKEH 3aTOPMO3HTH aBTOMOOHIIE,
NBHXXYLIHICA co cKOopocThro 36 kKM/4, uToObI uepes 10 ¢ ocTano-
BHTHCH?

5. TpamBaii IBHKETCS CO CKOpPOCThI 6 M/c, PaccunraiiTe ero
CKOPOCTE Yepe3 5 ¢ mocjie Hadyala TOPMOMKEHHS, eCIH YCKOpeHHe
TpamBas paBuo 0,1 m/c.

6. 3a kaxkoe BpeMsa aBRTOMOOHIIb, JBHTasCh C YCKOPEHHEM
0,4 M/c?, YBeIHYHT CBOIO cKOpocTh ¢ 12 10 20 m/c?

7. BenocunegucT ABHIKETCs MO YKIOH ¢ yckopenuem 0,3 m/c2.
Kakyro ckopocts npuobpetet Benocunenuct depes 20 ¢, ecinu ero Ha-
YyaJipHasA CKOPOCTE paBHa 4 m/c?

8. Kakoii nyTe npoiizer snexkTpokap 3a 8 ¢, ABHUrasce U3 co-
CTOSHHUS ITOKOS C YCKOPeHHeEM 3 M/c??

9. Tloesn uepes 10 ¢ mocne Hadana JBHKEHHS IPHOOPETAET CKO-
pocts 0,6 M/c. Hepe3 cCKONBKO BpEMEHH OT Hayaja JBHIKEHHHA CKO-
pOCTE NOE3/1a cTaHeT paBHa 3 m/c?

10. OTxoms OT OCTaHOBKM, TpamBai [ABHIKETCH C YCKOPEHHEM
0.3 M/c?. Ha kaKoM pacCTOSHHMH OT Ha4aja JBHKEHHS CKOPOCTh TPaM-
Basg HOCTHUTHeT 15 M/c?

11. Camonet 14 B3era A0/KeH IpHoOpecTH ckopocTs 240 kM/4.
Kakoii momxHa GbITH JJIHHA B3JIETHOH IIONIOCH], €CJIH M3BECTHO, YTO
BpeMs pasroHa camoJera pasHo 30 c?
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12. [Ipu TOpMOMKEHHH A0 IOJHOH OCTAaHOBKH KaTep Ipouen
nyTh 200 M. OnpesenuTe yCKOpEHHE H BpeMs TOPMOKEHHS KaTepa,
€CJIM B HauaJjie TOPMOKEHHS ero CKOpPOoCcTh Oblia paBHa 72 KM/4..

13. Vckoperue Tena paBHo | M/c? U HAIpaBIEHO MPOTHBOMOIOXK-
HO ero ckopocTd. Ha Kakyro BeJIMYMHY H3MEHHTCS CKOPOCTH TEla
3a 2 ¢ OBMXKeHUA?

14. Teno, ABHKYyIIEECS CO CKOPOCTHIO 54 KM/4, 33 2 ¢ YMEHBILHJIO
CBOIO CKOpOCTE 10 7 M/c. Kakogo yckopeHue Tena.

15. JIBKHHMK clycKaeTcs ¢ ropsl 3a 25 ¢, HMed Ha4albHYHO
ckopocTh 18 kM/4. UeMy paBHA JJIMHA TOPEI, €CIH JBIKHUK JBH-
xeTca ¢ yckopenueM 0,4 m/c??

3ajganus ypoBHs «B»

1. IIpu ofbroHe aBTOMOOHIE CTal IBHIaTbCs ¢ YCKOPEHHEM
0,6 M/c? v yepe3 5 ¢ JocTHr ckopocTH 23 M/c. HalinTe HadanbHy 0 CKO-
POCTB H My Th, PO ICHHBIH aBTOMOOHIIEM.

2. lllapuk, cKarsiBasichk ¢ HAKJIOHHOTO *eJ00a U3 COCTOSHU I10-
KOsi, 32 NEepBYI0 ceKyHay npomen nyts 10 cM. Kakoit myTs oH npoii-
meTr3a3c?

3. Tloasesxas k cBeTodopy co ckopocThio 10 M/c, aBTOMOOHIIB
TOPMO3HT B T€4EHHE 4 C M OCTAHABIHBAETCA PANIOM CO CBETOQOPOM.
Ha KaKkoM pacCTOSHHH OT CBeTO(GOpa HAXOAKIICA aBTOMOOHIIb B Ha4a-
1€ TOPMOXKEeHHA?

4, Camoner npobGeraeT mo 6€TOHUPOBAHHOH NOPOJKKE PaccTos-
Hue s = 790 m. TIpu OTpEIBE OT 3EMIM €ro CKopocTh U = 240 Km/4.
Kakoe BpeMs mpojoikancs pa3ber M ¢ KaKUM YCKOPEHHEeM JBHIal-
cs caMmoneT?

5. ABTOMOOWMIIB JBHKETCA C MOCTOAHHBIM YCKOpeHHeM 1 m/c?.
Mumo HabmronaTens oH nmpoeskaer co ckopocTrio 10,5 m/c. Ha xakom
PAcCTOAHMH OT HAGMIONATENS OH HAXONHJICA CEKYHIy Hazan?

6. Benocuneauct, ABMKYIIHIICA CO CKOPOCTBIO 3 M/c, HAYHHA-
eT crmyckaTkes ¢ ropsl ¢ yckopenuem 0,8 m/c?. HaiiTu niMHy ropsl,
€CJIH CIIYCK 3aHN 6 C.

7. 3a kakoe BpeMs aBTOMOOHJIb, JBHIascCh U3 COCTOAHHSA IMOKOA
¢ yekopenueM 0,6 m/c?, npowaer 30 m?

8. B crBone asromara KamamHukosa myJis JIBHIKETCS ¢ YCKOpe-
HueM 616 km/c?. OnpelenuTe ATHHY CTBOJIA, €CITH CKOPOCTE BBLICTA
mynu paBHa 715 m/c?
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9. Kakoii nyTh npoHzeT Temo, ABHUra’ichk ¢ Ha4aJIbHOH CKOpO-
cThio 3 M/c B Tedenue 10 ¢, ecnu ero yckopenue passo 1 m/c??

10. JIBHrascp H3 COCTOAHMS MOKOS, MOTOUHMKIHCT, IPOXOIAHT
1 kM yTH ¢ yckopenneMm 0,8 m/c?. UeMy paBHO BpeMs pasroHa Mo-
TOIHKJIMCTA H €r0 CKOPOCTH B KOHIIE 3TOrO MyTH?

11. Onpenenute myTh, MPOHACHHBIH KaTepOM, €CIIH OH OyIeT JBH-
rarecs 10 ¢ ¢ mocTosAHHOH cKOpOCTHIO 5 M/c, a 3aTeM 10 ¢ ¢ OCTOsH-
HBIM yckoperuem 0,5 m/c?.

12. Tloesn, aBurasice mox yKIoH, mpomen 3a 20 ¢ nyte 340 m
H pa3Bull ckopocTek 19 m/c. C KakuM yCKOpEHHEM IBHIaliCs TOE3]l
¥ KaKo# Obljla CKOPOCTE B HavaJie yKJIoHa?

13. ABTOMOOWIB, JBHTAIOIIHiiCA cO cKopocThio 20 M/c, ocTaHo-
BHJICA [IPH aBaPHHHOM TOPMOXKEHHH Yepes 5 ¢. UeMy paBeH TOpMO3HOH
Tk aBTOMOOMIIA, €CIIM ero YCKOpeHHe paBHo 6 m/c??

14. MexnnaHeTHas aBTOMAaTHYeCKas cTaHuus «Mapc-1» Hadama
CBOH I10JIET €O CKOPOCTHIO 12 KkM/c. BenencTeHe NMpUTSKeHHs 3eMIH
B KOHLE IIEPBOTO MHJIJITHOHAa KHIOMETpPOB (s = 10° kM) ee ckopocTh
YMeHBIIHIack 00 3 Km/c. Cyuras JBHIXKGHHE PAaBHO3aMEIJIEHHEIM,
HaHIHTe yCKOPEHHE MojeTa.

15. Ilpeiras ¢ BHIIKH, IUIOBEI] IOTPY3UIICA B BOLY HA ri1yOuHe 1,5 M
3a 0,4 c¢. C kakuM yCKOpEHHEM JBHTaJICA [IJIOBEL B Boze?

3ananus yposus «C»

1. Tloesn, Tporasce ¢ MecTa, uepe3 10 ¢ npHoGpeTaeT CKOPOCThL
pasuyio 0,6 M/c. 3a kakoe BpeMs OT Hayasa JBHXXEHHS CKOPOCTh MO-
€34a CTAaHeT paBHOH 3 m/c? JIBHXKEHHE Ioe3/la CYHTATh PAaBHOYCKO-
PEHHBIM.

2. Teno, ABHrasce NPAMOIHHEHHO C YCKOpeHHeM 2 M/c?, 3a Bpe-
ms 0,1 MuH npomao nyts 42 M. Kakoit 6pl1a HaganpHas CKOPOCTH
Tena?

3. ABTOMOOHIE C XOPOIIMMH IIHHAMH MOXET MMETh YCKOpe-
HHe a = 5 M/c?. Kakoe Bpems moTpeGyeTcs s pa3sroHa aBTOMOGHIA
70 ckopocTH U = 60 kmM/4? KakoB myTh pa3rola B 3ToM ciayyae?

4. Teno, nepBoHa49aIbHO ABHKYINEECH MPAMOIHHEHHO CO CKO-
pocTeI0 4 M/C, HaUHHAET ABHIAaThCA C YCKODEHHEM B TOM JKE Ha-
IIPaBJICHHH U 32 BpeMs { = 5 ¢ IpoXoduT nyTh s = 70 M. UeMy paBHO
yCKOpeHHE Tena?
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5. Kamenb, GpOILEHHBIH 10 JBIY CO CKOPOCTBIO 5 M/C, OCTaHAB-
JHBAETCH HA PACCTOSHHH s = 25 M oT Mecta Opocanus. Onpenenure
Iy Th, IPOHACHHBINA KAMHEM 3a IIEPBbIE 2 C IBHIKEHHS.

6. TIpu aBapHiiHOM TOPMO)KEHHH aBTOMOOMIB, ABHXKYIIHICS
€O CKOPOCTBIO 72 KM/4, ocTaHOBHIICA Yepe3 5 c. HalnuTe TOpMO3HO#M
IyTh.

7. Tlyns, nersimas co ckopocTsio 400 M/c, yaapseT B 3eMIISTHOM
BaJl M NIPOHHUKAET B HEro Ha MIyOuHy s = 36 cM. Onpenenure, Kakoe
BpeMsi OHa JIBHKETCS BHYTPH Bala.

8. [Ilepen artomobOunem «MoOCKBHY», ABHKYIIHMCA CO CKOpO-
cteio 80 kM/4, Ha pacctogHHH 10 M OT HEro BHE3AHO MOABIACTCA
rpy30BHK. Kakum JOMKHO OBITE MHHHMAIIBHOEC YCKOPEHHE TOPMOXKE-
HUA «MockBHYa», 4TOOBI HE IIPOU30LII0 CTOIKHOBEHHS, ECIIH TPYy30-
BHK JIBHJKETCS PABHOMEPHO CO CKOPOCTEIO 44 KM/4?

9. Hucranumio 100 m cnpunrep npeogonen 3a 10 c. M3 nux
2 ¢ OH MOTPATHI HA pPa3roH, a OCTAJbHOE BPEMs, JIBHIaJIiCi PaBHO-
MepHO. YeMy paBHa CKOPOCTh PABHOMEPHOT'O IBUKEHHSA CIIOPTCMEHA?

10. Vinon mmuuaoit 100 M mppkHEK mpomen 3a 20 c¢, IBUrasch
¢ yexkopenuem 0,3 m/c?. UeMy paBHa CKOpPOCTH JIBDKHHKA B Hadaje
H B KOHIIE yKJIoHa?

11. Tponneiibyc oTomen oT OCTAHOBKH ¢ yckoperuem 0,2 m/c?
JocTHTHYB CKOpOCTH 36 KM/, OH JABHTAsCs, HE MEHAA €€, B TEYCHHE
2 MuH. 3areM, paBHOMEpPHO 3aMeANas IBHXKEHHUE, NPOoIIe] 10 OCTa-
HoBkH yTh 100 M. HafiguTe cpegHIOO CKOPOCTH JIBHIKEHHUS TPOJLIEH-
Oyca Ha BCeM IIyTH ME¥/Y OCTAaHOBKaMH.

12. Boautens apTOMOOHMIA, JBHIXKYIIErocs CO CKOPOCTBIO
72 KM/4, IOABE3KAS K 3aKPRITOMY KENE3HOTOPOKHOMY Ilepeesy, Ha-
yajg TOPMO3WTH Ha pacctosHuu 50 M oT Hero. Y nepee3ga MalluHa
crosana 50 c. [ocae Toro kak maarbayM OTKPBLIN, BOIUTENb Habpa
NpPEeKHIOK CKOPOCTh Ha TOM Ke oTpeske myTH. Ha ckombko Onusxke
K MECTY HA3HAYECHHS OKa3alcs OBl BOXHTEIb aBTOMOOMIIA, eciiu ObI OH
eXxall ¢ IpexHel CKOpocTEI0 Oe3 ocTaHoBKU? JIBHXKEHHE TIPU pasro-
HE ¥ TOPMOKEHHH CUHTATH PABHONEPEMEHHBIM.

13. Teno HauuMHaeT paBHOYCKOpeHHOe ABMkeHHe. M3BecTHO, 94TO
3a IEBATYI0 CEKYHIY OHO MPOXOAHT paccrtosnHe 17 M. Onpenenure
YCKOPEHHE, C KOTOPEIM ABHIKETCH TEJIO.

14. CHu3y BBepX 10 HAKJIOHHOI Jocke mycTHid mapuk. Ha pac-
crosauu 30 cM oT Hakvana JBH/KEHHA IIapHK MOOBIBAJ OBaK/IbI: Yepe3
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1 ¢ u 2 ¢ mocne Havana ABHkeHus. OlpeaennTe Ha4alIbHYH CKOPOCTh
H YCKOPEHHE JIBHIKEHHS IIapHKa, CYMTAs Er0 MOCTOSHHBIM.

15. JIudT B TeueHMe NEPBEIX 3 ¢ MOAHUMAETCA PABHOYCKOPEHHO
M JIOCTHIAaeT CKOPOCTH 3 M/C, ¢ KOTOPOIl NPOJOIKAeT paBHOMEPHbIH
NOABEM B TeYeHHE 6 C. 3aTeM JABHXKETCA C MIPEXHUM 110 MOAYIIO yC-
KOpeHHeM 110 moyiHo# ocTtaHoBkH. [locTpoiiTe rpaduk 3aBHCcHMOCTH
CKOPOCTH IOgbEeMa JTH(TA OT BpEMEHH H OMPENETHTE BBICOTY MOIb-
eMa.

P3-9.3 3axkousl HeoToHa

3ananus ypoBHA «A»

1. Teno maccoii 10 Kr ABHKETCA 110 TOPH3OHTATBHOH MITONIA KE
¢ ycxopeHnueM 2 M/c?. Yemy paBHa cuiia TSTu?

2. C xaxoH cHjI0H HaJlo TAHYTH SIMK Maccoi 20 KT 1o mony ¢ yc-
kopenuem 0,5 M/c?, ecnu cuia CONPOTHBIEHHS JBHXKCHHS PAaBHA
5 H?

3. Ompenenure cuiry, ¢ KOTOPOii rpy3 Maccoi 10 KT TaBHT Ha Moj-
CTaBKY, €CJIH OHA BMECTE C IPY30M [BHIKETCHA BBEPX C YCKOPEHHEM
2,5 m/c2.

4. Baronerky maccoii 500 Kkr TSHYT ¢ TOPH30HTAIBHO HATIPaB-
nennoii cunoii F = 50 H. Kakoe yckopenune Gyzner y saronetku? Tpe-
HHEM NpeHedpeys.

5. Ecnn Tenexxky TaHyTs ¢ cuioii F, = 5 H, T0 ee yckopenue 6y-
net pasHO 0,2 m/c?. C xakoi cuiioii F, Hy)KHO JefiCTBOBATH HA 3Ty
TEJeXKKY, YTOOBI ee yckopeHHe 6b110 paBHO 2 M/c2? TperueM npenet-
peys.

6. Ilopoxwuwuii rpy30BOii aBTOMOOHIIE Maccoi 3 T HaYall JABHKe-
Hue ¢ yckoperneM 0,2 m/c?. KakoBa Macca 3TOro apToMOOHIIA BMECTE
C rPy30M, €CJIH IIPH TOH JK€ CHJIE TAIH OH TPOTaeTcs C MeCTa ¢ YCKO-
penuem 0,15 m/c2?

7. CHapsii Maccoi 2 Kr BEUIETA€T M3 CTBOJIA OPYIHA B FOPH30H-
TalBHOM HarpaBiaeHHH co ckopocThio 1000 m/c. Yemy pasna cuia
JaBJICHUS IIOPOXOBBIX Ta30B, CUHTAs €€ MOCTOAHHOM, €CIH IIWHA
crBosa /= 3,5 m.

8. Uemy paBeH Bec JleTYMKa-KOCMOHABTa Maccoil 80 xr TIpH
CTapTe PaKeThl C MOBEPXHOCTH 3eM/IM BEPTHKAIBHO BBEPX C YCKOpe-
Huem 15 m/c??
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9, Teno Maccoii m = 50 KT ABHXKETCA MO FOPH30HTAJIBHOH IO-
BEPXHOCTH MOJ A€HCTBUEM FOPH30HTAIBHO HaNpPaBJIEHHOMN CHIBI F' =
100 H. KakoBo yCKOpEHHeE Tena, ecili H3BECTHO, 9T0 KOI(G HUMECHT
TPEHHA MEXAY TEJIOM H IOBEPXHOCTHIO | = 0,27

10. JIexHHK Maccoit 60 Kr, UMEIOIMUH B KOHIIE CITYCKa CKOPOCTh
36 kM/4, ocTaHOBHJICS yepe3 40 ¢ mocie okoHYaHuA cycka. Onpene-
JIMTE CHIIY CONPOTHBIIEHHSA €ro JBHIKEHHIO.

11. ABTOMOOMIBL Maccoil 2 T, OBHIaBIIMHCA CO CKOPOCTBIO
90 xM/4, OCTAHABIHBAETCSA 4epe3 3 ¢ Iocie HaxaTHd BOJHTENEeM me-
Jamu TopMo3a. YeMy paBeH TOPMO3HO# Ty Tb aBTOMOOHIISA?

12. Tokosmeecs Teno Maccoii 400 r mox medicTeuem cuisi 8 H
npuo6pesno ckopocTk 36 kM/4. Kakoil 11y Th IIPH 3TOM NPOLLIO TE0?

13. Manpuuk Maccoii 50 Kr, CKATHBIIMCh Ha CaHKax ¢ Trop-
KM, IIpOexXaj Mo rOPH30OHTaIBHOH N0pOre OO0 OCTaHOBKH NYTh 20 m
3a 10 c. Yemy paBHa CHJIa TPEHH A, JEHCTBYIOMAA HA CAHKH.

14. Ha aBToMOOHMIB Maccoi 2 T [eiCTBYyeT CHIa TpPEHHA
16 xH. KakoBa HauanpHas CKOPOCTh aBTOMOOMJIA, €CIIH €ro TOpMO3-
HO#M nyTh paBeH 50 M?

15. B nudre Haxomgutes rpy3 Maccoit 20 kr. HaliTi cuy naBieHHs
rpys3a Ha 1on nudTa, eClid OH OIYCKaeTCst BHU3 C YCKOPEHUEM 2 Mm/c?.

3ananusi ypoBHs «B»

1. ®yr6onmct, yaapsas Mad Maccoi 700 r, coobuaer eMy cKo-
pocts 15 M/c. CunTas NpoAoIKHTENBHOCTE yaapa pasHoi 0,02 ¢, on-
peneNuTe CHILy yaapa.

2. Baronerka, Macca KoTopoii paBHa 350 Kr, 07 IEHCTBHEM I'O-
PH30HTAJIBHOM CHIIBI F' IBHXKETCA 110 PENBCaM ¢ YCKOPEHHEM 0,15 m/c?.
KakoBa BeIMYMHA 3TOH CUIIBL, ECJTH CHJIA COIIPOTHBJICHHS ABHXXECHHIO
pasHa 12 H?

3. AptoMOOMIB Maccoii 3,2 T ABHXKETCA IO TOPH3OHTAJIBHOMY
IIYTH CO CKOPOCTHIO 54 kM/4. Ha KakoM pacCTOSHHH aBTOMOGHIIB OC-
TAHOBHTCSH, €CJIM IPH TOPMOXKEHHH CHIIA TPEHH A paBHA 45 kH?

4. T'pys maccoil 5 Kr, IPHBA3aHHBIH K HEBECOMOH HEPACTAKH-
Mol HHTH, OOHHMAIOT BBEPX ¢ yckopeHueM 3 m/c’. Ompenenure
CHJIY HATSKEHHUST HHUTH.

5. Ilpu TporaHHH C MeCTa 3JIEKTPOBO3 Pa3BHBACT CHNY TATH
700 kH. Kakoe yckopeHHe OH IIPH 3TOM COOOLIMT JKeIe3HOI0POKHO-
My coctaBy Maccoi 3000 T, eciiM CHlla CONPOTHBICHHA [BHXCHHIO
160 kH?
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6. Kakoli cTaHET cKOpPOCTH Tema Maccoil 5 KrI, JBMIKYIIErocs
CO CKOpPOCTBIO 8 M/c, ecrtu Ha paccrosiuun 10 M Ha Teno Gyner aeiic-
TBOBATh cuna F' = 12 H, HanpaBnenne KOTOPOi COBIAJAaeT ¢ HANPaB-
JIEHHEM IIepeMeIIeHus?

7. C xako# CHIOH JaBHT Ha JHO IIAXTHOH KIETH IPy3 Maccoi
100 Kr, ecnu KNIETh MOIHUMAETCS BEPTHKATIBHO BBEPX C YCKOPEHHEM,
HaIlPaBJICHHBIM B Ty K€ CTOPOHY W paBHbIM 0,2 M/c2?

8. Ha rmanxom crone mexar IBa CBS3aHHBIX HHTBIO Ipy3a
(puc. 1). Macca nesoro rpysa m, = 200 r, Macca npaBoro m, =300 r.
K npaBomy rpy3y npuioxena cuna F,=0,1 H, k 1eBOMY B IPOTHBO-
TMOJIOKHOM HanpapiaeHud — cuna F, = 0,6 H. C xakuM yckopeHuem
ABHXYTCS TPY3bl H KAKOBA CHJIA HATSXKEHHS COEIUHSAIOMEH HX HUTU?

— —

1 E

7 s s AL

Puc. 1
9. KocMmuueckas pakeTa IIpH CTapTe C MOBEPXHOCTH 3eMIIH IBH-
KETCA BEPTHKANIBHO ¢ yckopenuem 20 m/c?. Haiimute Bec neTyHka-
KOCMOHAaBTa B KaOHHe, eciny ero macca 80 kr.
10. Yepes 6710k, Maccoii KOTOPOro MOKHO NpeHebpeub, NepeKH-
HyTa HHTB, K KOHIIaM KOTOPOIl NoJiBELIEHbI IBE THPH MaccaMHu 2 Kr
H 6 kr. HaliTH CHITy HATSOKEHUS HUTH [IPH ABHXEHHH THPb.

11. I'epou pomana Xionsi Bepua «M3 nymku Ha JIlyHy» jeTenn
B cHapsazne. [lymka umena qmuny crBona / = 300 M. YuuThIBas, 4TO
It moneTa Ha JIyHy cHapsj IPH BBEUIETE H3 CTBOJA JIOMKEH HMETH
CKopocThk He Meree 11,1 xm/c, moacumTaTh, BO CKONBKO pa3 Bo3pac-
TaJl BEC NacCaKHPOB BHYTPH CTBONA, CYUTASA JABH)KEHHE PABHOYCKO-
PEHHEBIM.

12. Onpenenute k03QGULUHEHT TPEHHS CKOIBKEHHUS, €CITH TOPH-
3oHTaneHas cuia 7,5 H coobmaer Teny mMaccoii 1 kr yckopenue 5 m/c?
B HalpaBJICHHH NEHCTBHSA CHIIBL.

13. Amtomobuias Maccoit 1,5 T uepes 20 ¢ mocne Hayaia IBHKE-
HHA pa3Bul ckopocTk 90 km/4. OnpepennTe CUTy TATH aBTOMOGHIA,
ecnu ko3 uuHeHT TpeHus pasen 0,02.

14. Tpoc BELAEpPXKHBAET MAKCHMANBHYIO Harpysky 2.4 kH. C ka-
KMM HauOOIBIIMM YCKOPEHHEM C HOMOLIBIO 9TOTO TPOCA MOYKHO TOI-
HHUMaTh rpy3 Maccoii 200 kr?
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15. IlapoBo3 TonkHyn BaroH maccoit 30 T, CTOAUIMA HA TOPH30H-
TAIBHOM IyTH, MOCJE 4Yero BaroH Hayall JABHTAThCA CO CKOPOCTHIO
0,5 m/c. Onpe/ieNIuTe CHILY YAApa, eClIM €ro JUIMTENBHOCTS 1 ¢.

3ananus ypoBHA «C»

1. Apto6yc mMaccoii 10 T, Tporascs ¢ MecTa, Ha myTu B 50 M 1pu-
obpen ckopocts 10 M/c. Yemy paBeH KOIQ@HIMEHT TPEHMSA, €CIH
cuna TAry papHa 14 kH?

2. Temo maccoii 0,4 kr OpocaroT BEPTHKAJIBHO BBEPX C Ha4Yallb-
HoO# ckopocThio 30 M/c. Uepe3 BpeMs paBHOE 2,5 ¢ TeJO AOCTHraeT
BbIcIIed TOUkH mogbema. OnpelelHTe cpeaHee 3HAYCHHE CHIIBI CO-
[POTHUBIIEHHS BO3AYyXa, CYMTasA JBHKCHUE PAaBHO3AMEICHHBIM.

3. ABTOApe3UHA Be3eT paBHOYCKOpEeHHO aBe muardopmer. Cuia
taru 1,78 xH. Macca nepsoii nuargopmsl 12 T, ropoii 8 T. C ka-
KOl CHIION HAaTAHYTa cuenka Mexnay rmuatdgopmamu? Cuiloi Tpe-
HHUA npeHeOpedsb.

4. TI'pys, noABelICHHBIH HA HUTH, OJIMH pa3 NOAHHMAIOT, & ApY-
roif pas OIyCKAIOT ¢ OJMHAKOBBIM yckopenHeM 8 m/c’. HalTu OTHO-
IICHHE CHJIbl HATSKEHHWsS HHTH IPH IOABEME Ipy3a K aHAJIOTHYHOH
CHJIE TIPH €T0 ONyCKaHHH.

5. Teno maccoit 40 T GpomeHO BEPTHKAIBHO BBEPX C Ha4dalb-
HOH ckopocThio 30 M/C M JOCTHMIVIO BBICIIEH TOYKH INOABEMA HEpPE3
2,5 ¢. OnpenenuTe CHIy CONPOTHBIEHUA BO3JyXa, CIMTasA €€ [0CTOo-
STHHOH.

6. JlBe rUpH cOeNMHEHbl HHTBIO, MEPEKMHYTOH dYepe3 HeBe-
CcOMBI Onok. I'HMpH JABHKYTCA BEPTHKaJIBHO B NMPOTHBOMNOMIOMXKHBIX
HAIIpaBJIeHUAX ¢ yckopeHneMm 2 M/c?. Onpenenute Maccy bonee Tsxe-
J10¥ TUpH, eciu Macca Ooliee JIerkoit pasHa 2 KT.

7. Uepes HENOABHIKHOE, TIOPHU30HTAIBHO  PACIOIOKEHHOEC
Ha HEKOTOpOi BBICOTE GpeBHO mepebpomena Bepeska. Urobsl ymep-
JaTh TPy3 Maccoil 6 KrI, IOJBELICHHBIH Ha OJHOM KOHIIE BEPEB-
KH, HEOGXOOHMO TAHYTH BTOPOM KOHel BEPEBKH C MHHHMAIIBHOH
cunoit T, =40 H. Yemy paBHa MHHUMaTbHAs CHJIA T,, ¢ KoTOpO#i HEO6-
XOJAHMO TAHYTE BEPEBKY, 4TOOBI rpy3 HAuaml nogHUMAaThCA?

8. TpHu omMHAKOBBIX OpycKa, Macco# m Kax[bli, CBA3AHBI HH-
TAMH M TIOJIOXkKeHb! Ha TnankHil cron. K mepsoMy Opycky mpuiioxeHa
cuna, papaas 100 H. Onpenenure cuily HaTAXKEHHA HHTH, COENHHAIO-
mieil nepBhlii 1 BTOpoii OpyckH. CunaMu TpeHHA npeneOpeyds.
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9. Tennosos maccoii 100 T TaHET ABa BaroHa Maccoil mo 50 T
KaX [blii ¢ yckopenuem 0,5 M/c?. Haliqute cumy TATH TenIoBo3a, eciu
ko3 duuuent tpenus pasen 0,006.

10. Ompenenute xoadduiueHT TpeHUs Mexk 1y maiGoH u TOpH-
30HTaJIbHO# MOBEPXHOCTBIO, €CITH NPH CBOOOIHOM JBHKEHHUH II0 HEM
aiiba saMeIfeT CBoe ABHIKEHHE C YCKOPEHHEM 2 M/c2.

11. Mausp maccer 72 kr paboTaeT B IOABECHOM Kpecie. EMy mo-
Ha/I00UII0Ck CPOTHO NOAHATECS BBEpX. OH PHHUMAETCS TAHYTH 3a Be-
PEBKY C TAKOH CHJIOH, 4TO €ro CHIIa JaBIICHHS Ha KPECIO YMEHbIIHIACh
A0 400 H. Macca xpecna 12 kr. YckopeHHe cBOGOIHOTO MaAeHUs CYH-
TaTh paBHEIM 10 M/c®. YeMy paBHO yCKOpeHHE Majisapa H Kpecia?

12. Topmo3HO# Ny Th JETKOBOr0 aBTOMOOH IS, HMEIOLIETO HAYAb-
HYIO CKOPOCTb 54 KM/4, Ha cyxoM actainsre pasen 20 M, Ha 3arps3HeH-
HO# MOKpOii lopore 75 M. Onpenennte kK03QGUIHEHTS TPEHHS A
YKa3aHHBIX CIIy4aeB.

13. Cobaka HayMHAET TAHYTH CaHKM ¢ peGeHKOM Maccoii 25 kr
¢ mocTosHHOH cunoii 150 H, nanpaBnenHo# ropusontanso. Kakoe
PacCToAHME NPoenyT caHkH 3a 10 ¢, ecnu Ko3DOHUIHEHT TpeHus mo-
JI03bEB CAHOK O cHer paseH 0,57

14. Yepes HemoaBHXXHEIH GIOK NEPEKMHYTa BEPEBKA, K OIHOMY
H3 KOHIIOB KOTOPOH MpHBA3aH Ipy3 Maccoi 60 kr. Ha apyrom kon-
€ MOBHC YEIOBEK MAaccoH 65 KrI, KOTOpHIH, BEIGHPas BEpeBKY, MOM-
HHMAET I'Py3, OCTABAsACh NPH 3TOM Ha OJHOM H TOM € PACCTOSHHH
OT mona. Yepes CKOJNBKO BpeMEHM Ipy3 OyZeT NOAHAT Ha BEICOTY
12 M? Maccoii BepeBkH H 6110Ka npere6peys.

1S. JluHaMOMETp BMECTE C NPUKPEILICHHBIM K HEMY I'Dy30M CHa-
qaa oHUMAaloT BEPTHKAIBHO BBEPX, 3aTEM OIIYCKAIOT BEPTHKAJIBHO
BHH3. B 060MX Cily4asx IBHXCHHE PAaBHOYCKOPEHHOE C YCKOPEHHEM
5 m/c?. OnpenenuTe Maccy rpysa, €CIIM Pa3HOCTh TOKA3aHM THHAMO-
MeTpa paeHa 30 H.

P3-9.4 CrobonHoe nageHue Teua

3ajaHus ypoBHA «A»

1. Ompenenure ray6HHY yIenss, eClTH KaMeHb CBOBOIHO Taxa
IIo THA yIenss 4 c.

2. Ms4 croboano mamaer ¢ BeicoTsr 10 M. PaccunTaiite Bpemsa
€ro najieHus.
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3. B MoMeHT yaapa o 3emJIi0 CKopocThb Tena paBHa 25 m/c. C Ka-
KO BBICOTBI TEJIO YIIAN0, €/l €ro HadajabHas CKOPOCTh PaBHA HYIIO?
CKONBKO BPEMEHH Majano Teo?

4., W3 6annHCTHYECKOr0 MHCTONETa MyINs BBUIETAET BEPTH-
KaJBHO BBEPX CO CKOpPOCTHI0 4 M/c. Ha Kakoii BrICOTE OT nucToneTa Oy-
net myns uepes 0,1 ¢? Kakosa GyeT CKopocTh Ha 3TOH BeICOTE?

5. Teno ceoGonuo nazaer ¢ BeicoThl 245 M. CKOIBKO Bpeme-
HH [afajo Teno?

6. Teno cBoGOIHO MajaeT ¢ BHICOTHI 45 M Han 3emuei. Kakyio
CKOPOCTB MMEET TEJIO B MOMEHT yJlapa 0 3eMIIi0?

7. Crpena BRINyIIEHa U3 JIyKa BEPTHKaJIbHO BBEPX CO CKOPO-
crhio 20 M/c. KakoBa MakcHMalbHas BHICOTA MOAbEMA CTPENbI?

8. Onpenenure CKOPOCThH BOJBI, BBEIOPACHIBACMOH HACOCOM
BBEPX, €CITH OHA JOCTHraeT BBICOTHI 5 M7

9. KakoBa BBICOTA 3MaHHs, €CIIH KaIlUld afaja ¢ KPBIIIK B TeUe-
Hue 2 c?

10. Kamens cBanuncs co ckaibl BeicoToii 20 m. Kakoea cko-
POCTh KAMHS B MOMEHT yZapa O 3eMII0?

3aganus ypoBus «B»

1. Teno GpomeHo BEpPTHKAIBHO BBEPX CO CKOPOCTHIO 30 M/c.
Ha kaxkoii BeicoTe 0HO oKaxkeTcs yepes 3 ¢? Kakosa Oyzet ero cKkopocThb
Ha 3TOH BeIcOTE?

2. T Tamgunei, u3ydas 3aKoHBI cBOGOJHOTO NaieHus, Opocan 6e3
HAYaJIbHOM CKOPOCTH pa3HbIe MPEIMETHI C HAKJIOHHOH GaliHu B rOpo-
ne ITu3a, BeIcoTa KOTOPOii 57,5 M. CKOJBKO BpEMEHH I1a/lallv IpeaMe-
THI ¢ 3TO} GAaNIHU H KAKOBAa MX CKOPOCTB IIPH y/ape 0 3eMIio?

3. Teno GpoleHO BEPTHKAIBLHO BHH3 C BRICOTE 40 M cO CKOpO-
cThi0 25 M/c. Kakyro CKOpocTh NPHOOPETET TEJIO0 K MOMEHTY NaACHUS
ma semuno? Kakyro ckopocts npuobpeno Obl Teno, eciu HadalbpHas
CKOpOCTB Obi1a Gbl HATIPaBIeHa BEPTHKAIBHO BBEPX?

4. OupeenuTh BpeMs cBOGOIHOTO NaIeH s Tena ¢ BhICoTh 500 M
H €70 CKOPOCTh B MOMEHT JOCTHIKEHHS [IOBEPXHOCTH 3€MIIH.

5. Kakyio HauajbHYIO CKOPOCTE HAJO COOOLIMTE KaMHIO NPH
GpPOCAHMH €ro BEPTHKAIBHO BHH3 C MOCTa BLICOTOH 20 M, 4TOOEI
OH JIOCTHT MOBepXHOCTH BOABI depes 1 ¢? Ha cKompKo J0NBINE ATH-
710¢k GBI TaeHHe KaMHS € ITO JKe BBICOTBI IPH OTCYTCTBHH Ha4allb-
HOU cKOpocTH?
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6. Uenosek, CTOAIMH Ha KPAK BHICOXIIErO KOJOANA, Gpocaer
BEPTHKAJIBHO BBEPX KaMeHb, coobmas eMy ckopocts 10 m/cex. Uepes
KaKOH IIPOMEXYTOK BPEMEHH KaMeHb ynajer Ha AHo komoaua? I'my-
61Ha Kononua pasua 14,7 M.

7. Kamens Gpocaror ¢ Gamnu, coollas eMy Ha4YalbHYIO CKO-
pOCTh, HallpaBIeHHYIO BHH3. Kakoii oHa JoikHa OBITB, 4TOOHBI Ka-
MEHB 3a BpeMs 2 ¢ omycTHics Ha 30 m?

8. BeproneT paBHOMEPHO ONYCKAETCA BEPTHKAIBHO BHHU3
co ckopocThio 15 m/c. C Hero cOpaceBalOT MakKeT, KOTOPhIH JOCTHT
NOBEPXHOCTH 3eMIIM 4Yepe3 6 c. Ha kakoH BeICOTE HaXOIMICA BEPTO-
JeT B MOMEHT cOpacriBanus? C KaKoH CKOPOCTBIO MakKeT YIapHIICH
0 3emi0?

9. H3 TOYKH, pacmOIOKEHHOH HAa JOCTATOYHO GOJBIION BBICO-
T€, OMHOBPEMEHHO OpPOILEHO JBa Tea ¢ OAMHAKOBEIMH IO MOJYJIIO
CKOPOCTSAMH 2 M/C: OTHO BEPTHKAJIBHO BBEDX, & JAPYroe BEPTHKAIBHO
BHH3. KakuMm GyeT paccTosHHe MeX Ay TeJaMH yepes 1 ¢?

10. CHapsan 3eHMTHO#M IyIIKH, BHITYIIEHHEIH BEPTHKAILHO BBEPX
co ckopocTero 800 M/c, mocTHr nenu yepes 6 ¢. Ha kakoii BeicoTe Ha-
XOJHJICA CaMOJIET IPOTHBHHKA M KAaKOBa CKOPOCThH CHapsAaa MpH J0-
CTHXXEHHH LenH?

3ananns ypoHs «C»

1. Msauk 6pocaioT BEPTHKAIBHO BBEPX CO CKOPOCTHIO 19,6 M/c.
Uepes kakoe BpeMs MAYHK OKaXETCH: a) B HAHBRICILEH TOYKE IBHIKE-
Hus; 6) B Touke Gpocka?

2. C IOBEPXHOCTH IYCTOrO KOJIOALA BEPTHKAIBHO BBEPX CO CKO-
poctsio 10 M/c Gpocaror Ma4. Onpenennte BpeMs, gepes KOTOPOE MAY
yHmaneT Ha JIHO KOJIOALA, €CJIM IN1yOHHa NOCIeHEro paBHa 7,8 M.

3. TlapamoTHCT MPONETEN NpH 3aTAKHOM MPIXKKE, HE PACKDHI-
Baj napamora, 7680 M 3a Bpems ¢ = 142 c. Ha ckoibko cexyH/1 conpo-
THBJICHHE BO3/lyXa yBEIHYIHIIO BpeMs MaleHUs mapamoTacTa?

4. C KaKoii HaYaTbHOH CKOPOCTHIO HYXKHO GPOCHTH BEPTHKAIIb-
HO BHM3 TeJIO C BBICOTHI 19,6 M, 4yT0OBI OHO ymamo Ha 1 ¢ GeicTpee
Tena, CBOOO/IHO MAaAOIIEero ¢ TOH e BBICOTHI?

5. Kamens nagaet B ymense. Uepes ¢ = 6 ¢ cibinieH 3ByK yua-
pa xamus o 3emiro. Kakosa rmy6una ymenes? CKOpOCTh 3ByKa pas-
Ha 330 m/c.
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6. Kamenp OpomeH BepTHKaIbHO BBEPX CO  CKOPOCTBIO
24,5 M/cex. Uepes Kakoil MPOMEKYTOK BPEMEHH OH OyZleT Ha BBICO-
Te 29,4 m?

7. TlapamoTucT, CIOYCKAIOMIMHCA PaBHOMEPHO €O  CKOpO-
CTBIO 5 M/C, B MOMEHT, KOIjia OH Haxomuscs Ha Beicote 100 M Haz
OBEPXHOCTBIO 3eMiiH, GPOCHI BEPTHKAILHO BHU3 HEOOMBINOE TEIIO
co ckopocThio 10 M/c oTHOcHTENBHO cebs. Kakoif mpoMesKyToK Bpe-
MEHH pa3enseT MOMEHTH IIPH3EMIICHHS TeNa U NapauoTucTa?

8. Pakera crapTyeT H IBHIKETCA BEPTHKAIBHO BBEPX C yCKOpe-
auem 20 m/c?. Yepes 20 ¢ nonera ABUrartesb OTKI09aeTcs. Yepes Ka-
KOE BpeMs C MOMEHTa CTapTa pakeTa yrajieT Ha 3eMIIH0?

9. A»spocTaT IOJHHMAETCS C IOCTOAHHOH CKOPOCTBIO 5 M/C.
Ha BricoTe 10 M ¢ Hero cOpaceiBaeTcs Tpy3 Oe3 HauanbHOH CKOPOCTH
OTHOCHMTENBLHO aspocTara. HaliuTe Bpems MaJcHHA IPy3a Ha 3eMIIIO.
KakoBa ero cKOpocTh B MOMEHT CONPHKOCHOBEHHS € 3€MIICH?

10. [MapamoTHCT, OMYCKAIONHICA PaBHOMEPHO CO CKOPOCTEIO
5 m/c, GpocaeT BEPTHKAIBHO BBEPX HEOOJIBIIOE TEIO CO CKOPOCTBIO
10 m/c oTHOocHTenbHO cebs. Yepes kakoe BpeMs Iocsie Opocka Teno
¥ MapalOTHCT BHOBL OKa)KyTCs Ha OIHOH BbIcOTE?

P3-9.5 3akoH BCEMHPHOIO TATOTEHHUS.
JIBuzKeHHe TeJIa 110 OKPY’KHOCTH.
HcKyccTBEHHBIE CTYTHHKH 3eMJIH

3agaHus YPOBHA «A»

1. C xaxoii CHJIOI NPUTATHBAIOTCA JiBa BaroHa mMaccoi no 80
KA Iblil, ECJIH PACCTOAHHE MEXKIY HUMH 1 KM?

2. Onpenenure yCKOpeHHE CBOOOAHOIO MajeHMUs IUIA ILIAHETHI
IOnurep. Macca IOnutepa 1,9 - 10 xr, cpennuii panuyc FOmurepa
7,13 - 10" m.

3. Kaxopa Macca IBYX OJHHAKOBBIX JKEJIE€3HONOPOKHBIX Baro-
HOB, Haxojsnuxca Ha pacctosHuK 200 M, CCITH OHH NPHTATHBAIOTCA
ApYT K Apyry ¢ cunoii 8,2 - 10°° H?

4. PaccumTaiiTe yckopeHHe cBOG0IHOI0 MajeHns Ha [OBEPXHOC-
i Jlynst, ecnu macca Jlyns pasna 7,35 - 107 kr, a paauyc JIyHsl pa-
BeH 1,74 - 10 m.

5. C Kakoii CHIION IPHTATMBAIOTCA APYT K APYTY 1IBa Kopabus
Maccoii 10000 T Kaxblii, eClTH paccTosHHEe Mex Iy HUMH | km?
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6. Yemy paBHa IepBas KOCMHYECKas CKOpOCTh Ha muaHete Ca-
TypH. Macca Carypua 5,69 - 10% kr, cpemuuii paguyc CarypHa
6,04 - 107 m?

7. Kakyio ckopocTh HYKHO COOOIIMTH HCKYCCTBEHHOMY CIIYT-
HHKY 3eMiH, YTOOBI OH ABHTAliCs BOKPYT Hee Mo KpyroBoH opbute
Ha BeicoTe 630 kM? Macca 3emin 6 - 10%* kr, a ee paauyc 6400 km.

8. BroiuucnouTe mepBy0 KOCMHMYECKYIO CKOpOCTh Ansi Bene-
pbl, ecid ee Macca coctasiser 4,9 102! kr, a cpeaHuil paguyc paseH
6100 xm.

9. C Kako# CHJIOH NMPHUTATHBAETCA K 3eMIle JeTYUK-KOCMOHABT
Maccoit 70 kr, Haxoasck HA BeicoTe 400 KM HaI MOBEPXHOCTEIO 3eM-
mu? Paguyc 3emum papen 6400 km.

10. Panuyc 3emnu npubnusurensHo B 3,7 pasa Gonblie paguyca
Jlynsl, a ee Macca B 81 pa3 Oonbie Mmacesl Jlynsl. PaccunTaiite ycko-
peHue cBOOOTHOTO MaJAeHUs Ha MOBEPXHOCTH JIYHEL

11. Benocuneamct IBHKETCS 110 3aKPYIVIEHHIO JIOPOTH PaJHyCOM
25 M co ckopocTsio 36 kM/4. C KaKHUM YCKOPEHHEM OH NPOXOJIUT 3a-
KpyTiieHHe?

12. C kako#l CKOPOCTBK) MOTOLIMKIMCT JOJKEH Ipoe3KaTh ce-
PEeOHHY BBIIYKJIOTO MOCTa paguycoMm 22,5 M, 9T00BI IEHTPOCTPEMH-
TEJIbHOE YCKOPEHHE PABHAJIOCH YCKOPEHHIO CBOOOIHOIO najieHus?

13. Yemy paBHO yckopeHHe cBOOOJHOTO MaJeHHMs Ha BBICO-
te 1000 kM Han 3emneii? Macca 3emnu 6 - 10* xr, paauyc 3emnu
6400 k™.

14. Yemy paBHa CKOpPOCTb HCKYCCTBEHHOIO CHYTHHKA 3eMIH
Ha BeicoTe 1700 kM, ecnu oH joikeH oOpamarecs 1Mo OpOHTE, KO-
TOPY NPHOIHM3UTENBHO MOXKHO CYMTATh Kpyrosoit? Paauyc 3em-
o4 NpUHATE paBHEIM 6400 KM; cUMTaTH Ha MOBEPXHOCTH 3eMIIH g =~
10 m/c?.

15. Onpenenute ycKopeHHe CBOOOTHOTO TaJeHHS Ha BBICOTE,
PABHOM MOJOBMHE pajinyca 3eMIH.

3axanus ypoBHs «B»

1. Haiinure cHily rpaBHTAlMOHHOIO IPHTSKEHHS MEXIY IBY-
Ma TenaMu MaccaMH 30 kr u 100 kr, ecTH OHH HaxXoJATCS Ha PaccTo-
aaud 1 M.

2. JIBa Tesa paBHO# Macchl HAXOAATCH Ha paccrosuuu 1 M. Ka-
KOl JoKHa OBITE Macca dTHX TeJl, YTOObI OHH NMPHUTATHBAINCH C CH-
noit 1 H?
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3. Ormnpenenure yckopeHHEe CBOOOJHOrO MAJCHHsS Ha IJIaHeE-
te Hentyn. Macca Hentyna 1,04 - 102 kr, cpennuii paaguyc HentyHna
2,22 - 10" m.

4. CpaBHHTE CKOPOCTH HMCKYCCTBEHHOTO CIYTHHKA, IBHIKYIIE-
rocs Ha BeicoTe 21600 KM OT NMOBEPXHOCTH 3€MIH H CKOPOCTh CIYT-
HHKa, IBHKyLIerocs Ha BeicoTe 600 KM Hal MOBEPXHOCTHIO 3eMin?
Papuyc 3emau 6400 xm.

5. UYemy paBHa cHJIa B3aHMHOIO TpPHTKeHMA Mexay JlyHo#
u 3emne#, ecnu macca 3emau 6 - 10%* kr, macca JIyusr 7,3 - 10?2 kr
U paccTosHHE Mexay ueHTpaMu 3emiau u JIynsr 384 000 km?

6. Bo ckonbko pa3 yMEHBIIMTCS CHIIa IPHUTSKEHHSI KOCMHYEC-
Koro kopabuis K 3emiie IpH ero noabeMe Ha BHICOTY, PABHYIO pajiuy-
cy 3emnu?

7. PaccuuraiiTe OTHOIIEHHE CKOPOCTEH KOHILIOB MUHYTHOH H ce-
KYHIHOH CTpEIoK 4acoB, ECIIM MHHYTHas CTpelika B 3 pa3a JANHHHEE
CEKYH/IHOM.

8. Kaky CcKOpOCTb JIO/DKEH MMETh MCKYCCTBEHHBIH CIyTHHK
JIynsl niis Toro, 4ToOEBl OH oOpalmalcs BOKPYT Hee IO KpyroBoi op-
Ourte Ha BeicoTe 40 kM. Yckopenue cBoGonHoro nanenus s JIyHsl
Ha 3TOH BrICOTE paBHO 1,6 M/c?, a paguyc Jlyusr 1760 kM.

9. Ha xakoil BeicOTe Ha/i MOBEPXHOCTHIO 3eMIIM CKOPOCThH HC-
KYCCTBEHHOTO CIYTHHKa 3€MIH, IBIJKYIIErocs 10 KPYroBoi op-
6ute, momxHaA cocTaBnATe 1 kM/c? Paguyc 3eMIn NpHHATE paBHBIM
6400 kM; CUHTATh HA TIOBEPXHOCTH 3eMin g ~ 10 m/c2.

10. C xakoii MUHHMaJIbHOH CKOPOCTBIO HY)KHO BpallaTh B BEPTH-
KallbHOH IJIOCKOCTH BEAPO ¢ BOJAOH, 4TOOBI MpPH MPOXOXKIEHHH Ye-
pe3 BBICIIYIO TOYKY, BOJA M3 HEro He BeIIMIAck? Beapo nojsemeHo
Ha BepeBKe OnuHoH 50 cM.

11. Onpenmenute, 4eMy paBHa IepBas KOCMHHECKas CKOPOCTH
Ha niaHete Mapc. Macca Mapca 6,43 - 102 kr, cpeqauii paguyc Map-
ca 3,38 - 10¢ m.

12. PaccuuTaiiTe yckopeHHe cBOOOIHOTO MaAEeHHs TEJa Ha BhICO-
te 600 kM Hax moBepxHOCTEIO 3emun. Paguyc 3emnu 6400 xM.

13. Cpenuuii paguyc manetsl Mepkypuit 2420 kM, a yckopeHuHe
cBoboHOrO Tagenus 3,72 m/c?. Halinmre maccy MepkypHs.

14. Cpapnute Bec Tella OMHHAKOBOH Macchl Ha 3eMiie u Ha Mapce.
Pamuyc Mapca npiHMepHO B JIBa pa3a MEHbIIE paauyca 3eMJIH, a Mac-
ca Mapca cocrasnsier npubmuxenso 0,1 Maccsl 3eMITH.
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15. Kakoa cpenHss cKOpOCTb JIBHXKEHHS 3EMIIH 110 0pOuTE, eCiu
panguyc opoutsl 1,5 - 10" M, a macca Conuma 2 - 10%° kr?

3apanus ypoBHs «C»

1. Omnpenpenute cuny TaroreHds Mexay 3emureil w0 ColHieM,
€CJIH HX MAacChl COOTBETCTBEHHO paBHbI 6 - 10%* kxr 1 2 - 10% kT, a pac-
CTOsTHHE MeXAy HEUMH 1,5 - 10" M.

2. Ha kaxkoM pacCTOSHHH OT MOBEPXHOCTH 3€MJIM CHJIA TIPHTH-
HKEHHSA KOCMHYCCKOI0 Kopabns k HeH cTaHeT B 36 pa3 MeHBINE, YeM
HA MTOBEPXHOCTH 3eMJIu?

3. Bo ckoneko pa3s muasera [lnyron npursarusaerca k CoiH-
ny cnabee 3emun, ecnu [TnyTon yaaned oT CoNHIA Ha PacCTOSHME,
B 40 pa3 Gonsee, ueM 3emns? Maccel 3emuin 1 [LnyroHa npubiusm-
TEIBHO OJHHAKOBEL

4. Kaxymo ckopoCcTh HYXHO COOOIHTH HCKYCCTBEHHOMY CIyT-
HHKY JIyHbl, 4TOOBI OH OBHTANCA BOKPYT Hee IO KPYTOBOH opOuTe
Ha BeicoTe 100 kM? Macca Jlyusr 7,3 - 1022 k1, a ee paguyc 1,7 - 106 m.

5. C kaxoit cumoH OyayT MpHTATHBATBCA APYr K JApPYry IBa
HCKYCCTBEHHBIX CHyTHHKa 3eMJIH MaccoH 7,74 T KaIblH, eciau
oHH cOmu3aTca no paccrosaus 200 m?

6. Jlpa ciyTHHKa BpPamIalOTCsA BOKPYT 3€MIIH IO KPYTOBBIM Op-
o6utam Ha paccrosHHH 7600 u 600 kM or ee noBepxHoctu. Omnpene-
JIHTE OTHOIIEHHE CKOPOCTH NEPBOTO CIIYTHHKA K CKOPOCTH BTOPOIO,

7. Ha kakoM paccTOSHHH OT MOBEPXHOCTH 3E€MIIH YCKOpPEHHE
cBOOOIHOTO mageHus pasHo 1 m/c2?

8. BOnu3u miua”ersl, paauyc xotopoit 4000 kM, mepBas KOCMH-
YecKas CKOpocTh paBHa 4 xm/c. Onpenennte yckopeHHe cBOGOIHOTO
NaJieHHs Ha IOBEPXHOCTH 3TOMH ILUIaAHETHI.

9. Kocmuueckas craHums sanymeHa Ha Jlyny. Paccuuraiire,
Ha KakKOM PacCTOSHHH OT LieHTpa 3eMJIH CTaHOHA OYIEeT MPHTArH-
BaThcs 3emuted u JIyHO#M ¢ oguHakoBo# cHiod. CyuTaTs, 4TO Macca
JIyusl B 81 pa3 MeHbIIE paguyca 3eMiH, a PACCTOSHUE MEXKAY HX LIEH-
TpamH paBHO 60 3eMHEIX paHyCOB.

10. Paauyc OKpy>KHOCTH, II0 KOTOPO#i ABHKeTCA Poboc (CIyTHHK
aneTsl Mapc), paseH 9400 km, a nepuoa ero odpaneHus pased 7 9
40 mun. Haligure maccy Mapca.

11. Yemy paBHa nepBasi KOCMHYecKasa CKOPOCTh Ha muianere Cpas-
HHTE¢ CKOPOCTH JABHXXEHHSA HCKYCCTBEHHBIX CINIYTHHKOB 3emiu u Be-
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HEpBI [IPH JBHXKCHUH 110 OpOMTAM, ONMHAKOBO yJATIEHHBIM OT LIEHTPA
nnadeT. Macca Benepsr coctasiser 0,815 Maccel 3eMIIH.

12. Ha KakoM pacCTOAHHHM OT MOBEPXHOCTH 3E€MJIM CHMJIA NIPHTS-
AKEeHMs KOCMHUYECKOTo kKopabms K Heil craHeT B 25 pa3 MEHBIIE, YeM
Ha [TOBEPXHOCTH 3eMiu?

13. Cpennsisi BHICOTA, HA KOTOPOH CIIYTHHK JBHKETCA Han 3eM-
neit, 1700 km. Onpenenure CKOPOCTh ABHIKEHHSA, €CIIM PajHyc 3eMiu
6400 xM.

14. Ha kakyw BBICOTY OT IOBEPXHOCTH 3eMIIH MOMHSICA KOCMHU-
4eCKHH Kopabnb, ecd npUOOpPEl OTMETHIH YMEHBIICHHE YCKOPEHH
crobomHOrO nageHus 1o 2,45 m/c??

15. Kakyo CKOpPOCTh MMEET HCKYCCTBEHHBIH CIIYTHHK, JBHXY-
muiics Ha BeicotTe 300 KM HaJ MOBEPXHOCTEIO 3eMIIH?

P3-9.6 3akoH coxpaHeHUs HMIYJbCa

3agaHus YPOBHA «A»

1. Temo maccoii 1 Kr, ABHTasChk NPAMOIHHEHHO H NMOCTYIIATENb-
HO, YBEJIHYHJIO CBOO CKOpocTh 0oT 1 M/c mo 10 m/c. Haklinure usmene-
HHE HMITYIECA 3TOTO Tena.

2. JIBa OIMHAKOBHIX LIAPHKA MACCOH 2 KI' Kamblil JBHKYTCH
NOCTYNATENbHO W MPAMOJIHHEHHO B TOPH30HTAJIBHOH ILIOCKOCTH
C OJIMHAKOBBIMH CKOPOCTAMH PaBHBIMH 4 M/C BIONb OTHOH NpAMOH
HABCTpedy APYT ApyTy. YeMy paBeH HMITYJIBC CHCTEMBI IIApOB?

3. Cuxapsajg maccoii 10 Kr BeUIeTa€T M3 CTBOIIA OPYOHS CO CKOPO-
cTero 600 M/c. 3Has, yTO BpeMs JBHXXEHHs CHAapsAJa BHYTPH CTBOIA
0,008 c, onpenenuTe CPEIHION CHITY JaBlI€HH MOPOXOBBIX Ia30B.

4. Tlyns maccoii 10 r mpo6uBaer creny. CKOpOCTh MyJiH NpH
aTOM yMeHbinunacs ot 800 no 400 m/c. HafiniuTe H3MCHEHHE HMITYJIb-
ca IyJH.

5. C noaku maccoii 200 kr, ABMXKYIUEHCA co CKopocTeio 1 m/c,
BEIMIAn rpy3 Maccoii 100 kr. Kakoii ctana cKopocTh JIOAKH?

6. Cuapsn maccoit 40 Kr, JeTAIIHI TOPH30HTAIBHO CO CKOPO-
cteio 400 M/c, monafaeT B HEMOJABHIKHYIO IIIATPOPMY C MECKOM Mac-
coit 10 T 1 3acTpesaeT B necke. C KakoH CKOPOCTEIO CTalla JABUIATECH
nnardopma?

7. Manpuuk Maccod 30 Kr, ¢TOA Ha KOHBKAax, rOPU30HTaIBHO
6pocaer kamMens mMaccoil 1 kr. Hauansnas ckopocTs kamHs 3 m/c. On-
penenuTe CKOPOCTE MaIb4HKa mociie Gpocka.
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8. Uenosek maccoi 70 kr, Gerymuii co ckopocTeio 6 m/c, 1o-
TOHSET TeNekKy Maccoil 100 kxr, ABMKYIIYIOCA CO CKOPOCTBIO 1 M/c,
H BCKakuBaeT Ha Hee. OmpenenuTe CKOPOCTE TEIEKKH C YEITOBEKOM.

9. JXenesnomopoxHbl# Baron maccoit 10 1, nBH>xymHiics mo ro-
PH30HTAIBHOMY IIYTH CO CKOpPOCTEIO 20 M/C, CTANKHBAETCH ¢ HEMOJ-
BHKHOM nnardopmoii maccoit 5 1. C kakoi CKOpOCTEIO NMOEAYT BaroH
u ntatdopma, ecnu cpaboraet apTocienka’

10. Ilyns BEIMeTaeT U3 BUHTOBKH B TOPU3OHTAIBHOM Halpablle-
HHH co ckopocThio 800 m/c. KakoBa ckopoCTh BHHTOBKHM IPH OT/ave,
ecnu ee Macca Gounpie mynu B 400 pas?

11. Cuapsn, nersmuii co ckopoctbio 500 M/c, pazopsancs Ha JBe
gacTH. CKOPOCTE MEPBOTO KycKa Maccod 5 KI BO3pocia B HalpasJe-
HHMH JIBHKEHHUA CHapsana. Onpenenure cKOPOCTk BTOPOro KYCKa, eClIH
ero macca 4 KI.

12. Tenexxa Maccoii 80 kr nBmKeTcs co ckopocThio 5 M/c. Ha Hee
BEpPTHKAILHO NMagaeT rpys maccoii 20 k1. Onpeaennte CKOpocTh, € KO-
TOPOM CTAHET JABUraThCA TEJIeHKKa.

13. Baron maccoii 10 T gBuMKeTCs CO CKOPOCTRIO | M/C H CTaJIKH-
BaeTcsA C HENOJBMKHOM Iuratdopmoii mMaccoi 5 T. UeMy paBHa cko-
POCTB UX COBMECTHOT'O JABHIKEHH?

14. KakoBa CKOpPOCTE OTAa4H BHHTOBKH IIPH BBICTPEIE, ECIIH MAcC-
ca BHHTOBKH 4 KT, Macca nyns 8 r, ckopocts mynu 600 m/c?

15. Maymmii co ckopocteio 8 M/c nenokon mMaccoit 6000 1, Hatan-
KHBAETCA Ha HEMOJBM)KHYIO IBIHHY H IBHXKET €€ Buepenn ceds. Ilpu
3TOM CKOPOCTH JeJoKoIa yMeHpHimiack Ha 5 m/c. Yemy pasHa Mac-
ca JIbOUHBI?

3amanns ypoBHsa «B»

1. Hateno B Teuenue BpeMeHH 10 ¢ nelicTByeT MOCTOSHHAS CHIIA
F =50 H. Haiigute Maccy Tena, eclii H3MCHEHHE CKOPOCTH B PE3Yib-
TaTe JSHCTBHA CHIILI PABHO 5 M/C.

2. C xakoM CKOpPOCTBIO JIOJKHA JIETETh XOKKeiHas maiiba mac-
coit 160 1, 4To6BI €€ MMITYNIBC OBIT paBeH UMITYJILCY ITYJIH MaccoH 8 T,
neTAmei co ckopoctsio 600 m/c?

3. Mg maccoit 100 r, neTsuimii co ckopocTsio 1,5 M/c, moiiMan
Ha neTy. C Kako# cunoit Ma49 neiicTByeT Ha PYKY, €CIIH ero CKOpOCTh
racutcs 3a 0,03 c?
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4, [Ilapamrotuct Maccoi 70 Kr BO BpeMs PacKpBLITHS Mapallio-
Ta YMEHBIIHI CKOpocTh nazenus ot 50 no 10 m/c. Onpenenure cuny
yaapa, ecinu Bpems TopmokeHus 0,4 c.

5. JlBa Tena OBHKYTCS HaBCTpedy Apyr Opyry. Macca nepsoro
2 kT, a ckopocThk 3 M/c. Macca BToporo 4 kr u ckopocte 2 m/c. Onpe-
JIeIUTE BEIHYHHY TIOJTHOTO HMITYJTECA CHCTEMBI Tl

6. CHapsan maccoii 40 xr, TeTeBIIHI B TOPH30HTAIEHOM HaIpag-
JIEHHH cO cKopocThio 600 M/c, pa3peiBaeTcs Ha JBE YaCTH C MaccaMu
30 xr u 10 xr. Bonpmias 4acTh cTaja ABHTATECA B IIPEXKHEM HaIpas-
JEeHHH co ckopocThro 900 m/c. Onpenenute BETHYHUHY U HAlIPaBICHHE
CKOPOCTH MEHBIIIeH YacTH CHapsIa.

7. Crapsaa maccoii 100 xr, MMelomHi TOPH30HTATBHYI CKO-
pocTe 500 M/c, nomazaeT B BaroH ¢ neckom odmeit maccoi 10 T 1 3a-
crpeBaecT B HeM. Kakyro ckopocTs mpHOOpeTaeT BaroH, €ClIH OH
IABHTAJCS HABCTPEUY CHApsAAy cO ckopocThio 10 m/c?

8. OxoTHHK cTpenseT M3 PyXbf C ABHKYIIEHCS JIOIKY MO Ha-
IpaBlIeHHIO €€ NBHkeHUA. Kakyio ckopocTh MMela Jioika, eciid oHa
OCTAaHOBHJIACH MOCJIE IBYX OBICTPO CAENYIOUIHX IPYT 3a APYTOM BEI-
cTpenoB? Macca oxoTHuKa ¢ oakoi 200 kr, macca 3apsaa 20 r. Cko-
pocTE BBIJIETa Apobu U nopoxoBeix razos 500 m/c.

9. Yto06BI CHENHTE TPH OJIHHAKOBLIX JKEJIE3HOJOPOKHBIX BaroHa,
CTOALIMX Ha pelibcax Ha HeOOIBIIOM PacCTOAHUH APYT OT IpyTa, ep-
BOMY co00marT ckopocTh 3 m/c. Kakoi ckopocTsio OynyT obnagars
BAaroHbl NOCTIE CLenIeHusa?

10. Kakyro CKOpPOCTE MOJNYYHT PAKETa OTHOCHTEIBHO 3eMIH,
€CJIM Macca MTHOBEHHO BBEIOpOIMIEHHEBIX ra3oB coctaBuT 0,2 OT Mac-
CBI HEMOABHAKHOH PAKETHI, @ HX CKOPOCTE paBHa 1 kM/c?

11. Tenexka ¢ neckoM Maccoit 10 Kr KaTUTCA CO CKOpOCThIO 1 M/C
[I0 I71aJKoH TOpH30HTallbHOH TNMOBepXHOCTH. B mecok momapmaer
M 3aCTpEeBacT B HEM IHap Maccoil 2 Kr, JETEBIIHH HaBCTpedy Tele-
JKKE€ C TOPH30HTAJIBHOM CKOpOCTRIO 2 M/c. B Kakylo CTOpOHY H € Ka-
KO CKOPOCTBHIO IIOKATHTCA TEJEKKa IocJie nonaganus mapa?

12. IMnargopma maccoii 10 T JBMMKETCH 110 IOPH3OHTAIBHOMY
y4acTKY >KeJI€3HOJOPOXKHOI0 ITYTH O cKopocThio 1,5 M/c. Ee Harons-
et muardgopma maccoit 12 T, gBHxymascs co ckopocteio 3 m/c. IIpu
CTOJIKHOBEHHH muaTtdopmMsl cueruisiiores. KakoBa cKOpoCTh HX COB-
MECTHOTO JBHXEHHA?
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13. I'panara, meTeBnIas ropM3OHTANBHO cO ckopocThio 10 M/c, pa-
30pBajach Ha /Be 4acTH MaccaMu m, = 1 kr u m, =1,5 kr. CxopocTsb
Oonpluero Kycka ocrajachk rOPH30HTAJILHOH M Bo3pocia a0 25 m/c.
OnpenenuTe CKOPOCTE H HalpaBJeHHE NOJIETAa MEHBIIETO OCKOJ-
Ka.

14. Hlaper Maccoif 5 kr 1 1 Kr ABHIKYTCS HaBCTpEYy APYT IpY-
I'y CO CKOPOCTAMH 5 M/c kaxcabri. [locne neHTpansHOTO yaapa mapsl
MIPOJOIIKAIOT JBHKEHHE B OJHOM HANpPAaBJEHUH, NIPUYEM CKOPOCTH
IepBOro mapa paBHa 2 M/c. OnpenenuTe CKOPOCTH BTOPOro miapa
rnocie yjaapa.

15. C nogxu Maccoit 200 xr, ABHXKYIIEHCsS co cKopocThio | M/c,
HBIPAET MaJb4HK MaccoH 50 Kr, IBHTasAch B TOPH30HTAIBHOM HallpaB-
nennH. Kakoil craHer cKopocTh JIOAKH TIOCHE TPBIAKKA MalabuHKa,
©CJIH OH IIPBITAeT ¢ HOCa CO CKOPOCTEIO 2 M/c?

3aganns ypoBHs «C»

1. AstomMo0uIb Maccoil 1 T gBHIKETCS IO FOPU3OHTANLHOH 10-
pore co ckopocTeio 36 kM/4. HaliTi BpeMs TOpMOXKEHUS, €CJIH TOPMO-
3s10as cuja paBHa 5 KH.

2. Ilapuk maccoii 100 r cBoOoaHO ymana Ha TOPH3OHTAIBHYIO
IJIOINAOKY, HMeA B MOMEHT yaapa ckopocts 10 m/c. Halinute Hime-
HEHHE UMITYJIbCa IPH abCOMIOTHO yIPYTroM yiape. Berancnute cpen-
HIOIO CHIJIY, AEHCTBYIONIYIO Ha IIApHK BO BpeMs ynapa, €ClIH yIap
muncs 0,01 c.

3. Omnpenenure H3IMEHEHHE HMITyIbCa IapHKa Macco 50 1, nBu-
KYIIETOCH CO CKOPOCTRIO 2 M/C IPH YIIPYT'OM Y/ape O HEMOABHKHY IO
IIOCKOCTh, COCTABIAIOMIYIO C BEKTOPOM CKOpPOCTH yroi 90°,

4. Mexay AByMs JOAKaMH, HaxXONAIMIMMHCH Ha NOBEpPX-
HOCTH 03€pa, HaTAHyTa BepeBka. YeloBek Ha mepBoi Joake
HAYHHAET TAHYTH BEPEBKY C MOCTOSHHOM cuioi paBHoH 50 H. On-
pelenuTe CKOpPOCTh, ¢ KOTOpOH OyaeT ABHUraThes IIepRast JIOAKa
OTHOCUTENEHO Oepera yepes 5 ¢, mocie TOro, Kak 4elOBEeK Ha Iep-
BOH JIOJIKE CTal TAHYTE BEpPEBKY. Macca NepBOH JOAKH ¢ YEIOBEKOM
250 xr, Macca BTOpO#i 10AKH ¢ rpy3oM 500 kr. ConpoTHBIEHHE BOMBI
HE YYUTHIBATE.

5. /lpa mapuka MaccaMu 2 T M 3 T ABHXYTCS B TOPH3OHTAJb-
HOI1 IIJIOCKOCTH CO cKopocTsiMu 6 M/c u 4 M/c cooTBeTcTBeHHO. Ha-
NpaBjeHHs JBHKEHUs [IAPHKOB COCTABIAIOT APYT ¢ APYTOM yroi
paBHebli 90°, YeMy paBHA cyMMa HMIYJIBCOB 3THX IIAPUKOB?
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6. C TenmexkKH, ABHXKYUIEHCA TOPU3OHTAIBHO CO CKOPOCTBIO
3 M/c, B IPOTHROMNOIOKHY IO CTOPOHY IpEIraeT denoBek maccoi 70 kr,
MIOCIIE YEr0 CKOPOCTh TEIEKKH cTajia paBHoi 4 m/c. Onpenenure cKo-
POCTB YeNnoOBeKa MPH NPbDKKE, eclIM Macca TenexKH 210 K.

7. Kocmonartsl I. Beperosoit u B. Jlebenes BbIIYCTHIH HA Op-
6uTy KocMHYecKHH ciyTHHK «Hckpa-2», caenannsiii B MAM. Macca
KocMHuecKoro kopadus M = 10* kr, macca cnyTHHKa m = 5 kr. CnyT-
HHK BBIITYCKAIOT B HATIPABIIEHHH, IIPOTHBOIOIOKHOM JIBHKEHHIO KO-
pabiis co ckopocThio 2 M/c oTHOCHTENBHO Hero. Halinure usMeHeHne
CKOPOCTH KOCMHYECKOT0 Kopabis.

8. Pakera, macca kotopo# 6e3 3apsaga 400 r, IpH CroOpaHUH TOII-
JIMBa MOIHUMAETCA Ha BeICOTY 125 M. Macca tomuusa 50 r. Omnpe-
JICJTHTE CKOPOCTE BBIXO/A ra3soB H3 PaKeThl, CYHTasg, YTO CrOpPaHHE
NPOUCXOIUT MIHOBEHHO.

9. C nonku Mmaccoit 200 kr, ABHIKYIIEHCA CO CKOpocTRIO 1 M/c,
HEIpSAET MalbYuK Maccoi 50 Kr, IBHTasck B TOPH30HTAJILHOM HallpaB-
neHuH. KakoH cTaHeT CKOpOCTh JIOJKH I0CHE TPBDKKA MalbuHKa,
€CJIH OH TIPBITAET C KOPMBI CO CKOPOCTBIO 4 M/c?

10. /Ipa tena maccamu 200 r u 500 r, nBHraBmIHECA HaBCTpPEYy
APYT APYTY, TIOCTE CTOJIKHOBEHHS OCTAHOBMJIMCH. YeMy paBHa CKO-
POCTH BTOPOTO TeJa, ECJIM NePBOE [BUTaJIOChk CO CKOPOCTEIO 2 M/c?

11. Opyaue yCTaHOBIEHO Ha JKEJIE3HOJOPOXKHOH IIaThopMme.
Macca mnardopmsl ¢ opyarem M = 50 T, Macca cHapsAaa paBHa 25 KI.
Opyaue BeICTPETUBACT B TOPH3OHTAILHOM HAIPABIEHHH BIIOIL JKENe3HO-
JOPOXKHOTO ITyTH, HavansHast CKOPOCTh CHapsia OTHOCHTEIBLHO I1aTdop-
Mel 1000 m/c. Kakyro ckopocTh Oy/1er uMeTh IutaTopMa IocIe BTOpOro
geicTpena? TpeHHeM U CONPOTHUBICHHEM BO3IyXa MOKHO NpeHeOpedsb.

12. Ha xopMe M Ha HOCY JIOJKM Ha paccTosHMH [ = 3,4 M Ipyr
OT Jpyra cuasaT peiGoJIOBBl, MACChl KOTOPEIX PAaBHBI COOTBETCTBEHHO
90 kr u 60 xr. Pe16010BEI MeHAIOTCA MecTaMHi. KakoBo mpu 3ToM Iie-
peMeleHHe J0AKH, eciny ee Macca M = 50 kr?

13. Crosmmii Ha TpaY 4YeloBeK Maccoil 60 Kr ObICTPO TOBHT MAY
maccoii 500 r, neTsaummii rOpH30HTAIBHO CO CKOPOCTBIO 72 KkM/4. On-
pelesIuTe paccTosHHE, Ha KOTOPOE OTKAaTHUTICH IPH 3TOM YEJIOBEK,
eciu koabduurenT Tpenus pasex 0,05.

14. Tlmor maccoii 800 Kr mBIBET IO peKe cO CKOpocThio 1 M/c.
Ha mot ¢ 6epera mepneHIuKyIsSpHO HAaNPaBJIEHHIO ABHKEHHA I1J10-
Ta mpbiraer yejosek Maccoii 80 Kr co ckopocThio 2 M/c. Onpezenure
CKOPOCTH IIOTA C YETOBEKOM.
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15. Yenosek Maccoi 70 KI HAXOOUTCS Ha KOPME JIONKH, JITHHA KO-
Topo#t / =5 M u Mmacca M = 280 kr. YeloBek mepeXxogHT Ha HOC JIOA-
ku. Ha kakoe paccTosHHE J10/IKa [I€peIBUHETCA OTHOCHTEIBHO BOJIBI?

P3-9.7Mexanuueckue Ko1e0aHUA H BOJIHBL.
3ByK
3aganus ypoBHA «A»

1. ['pysuk Ha npysxuHe 3a 6 ¢ coBepmun 18 konebaunuii. Haiinu-
T€ MepHOI H HacTOTy KoieOaHHIii.

2. Yemy paseH nepuon konebaHnii MaTeMaTHYECKOTO MasgTHHKA,
JUTHHA HUTH KoToporo pasHa 0,634 m?

3. [Ilo rpaduxy konebaHuii (puc. 2) onpeaenuTe aMILTHTYY, 11e-
PHOZI H 4acTOTY KoebaHHi.
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4. Marematuueckuii MasTHuk coepuinin 100 monHeix xoneba-
Hui 3a 50 ¢c. OnpenenuTe nepuon 1 4acToTy KomebaHuil MasTHHKA.

5. 3a 1 ¢ xomap copepuaer 600 B3MaxoB KpbUILSIMH, a IIEPHOL
KonebaHuH KprUIbeB mMeNs 5 Mc. Kakoe H3 HACEKOMEIX H Ha CKOJIBEKO
cZielaeT IpH nonere OolbLIee KOJIHYECTBO B3MaxoB 3a 1 Mun?

6. Omnpenenure IIHHY MATEMaTHYECKOTO MAasSTHHKA, €CIU
3a 10 ¢ oH coBepmiaeT 5 konedaHH.

7. MagTHuK 1nuHOH / = 2 M coBepmaeT 3a Bpemsi t =1 g N =
2536 xonebanuit. Onpenenure ycKOpeHHe CBOOGOIHOTO MajAcHUS
MO 3TUM JAHHBIM,

8. Omnpenenute OIMHY 3BYKOBOI BOIHBI, KOTOPas pacinpocTpa-
HAETCH B YYTYHE, €CJIM yacToTa Konebanwmii paBHa 4 k['1. CxopocTs
3ByKa B yyryHe paBHa 3950 m/c.
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9. B Ge3BeTpeHHYIO HOroAy Ha 03epe H3 JIOAKH COPOCHIIM TsXe-
nblit aKops. OT Mecta Gpocanus monutd BonHbl. Crosmuid Ha 6epery
4eJI0BEK, 3aMETHII, 9TO BOJIHA JI01Ia 10 Hero 9epe3 20 ¢, paccTosHHe
MeXIy cocefHumu rpeGusamu BoaH 40 cM, a 3a 4 ¢ 6110 10 Berutec-
KOB BONHBHI 0 6eper. Paccuuraiite, Kak Aaneko oT Oepera HaXoQHIach
JIOZKA.

10. 3a kakoi MPOMEXYTOK BPEMEHH PACIIPOCTPAHAETCSA 3BYKOBas
BOJIHA B BOJIE Ha paccTosHue 29 KM, €CJIH €€ AIuHa 7,25 M, a 4acToTa
xonedanumi 200 I'u?

3aganus ypoBusa «B»

1. Kakyi anusy uMeeT MaTeMaTHYECKHH MasTHHK ¢ [IEpH-
onom kosebanuit T=1c?

2. Tlo rpajuky xonebauuii (puc. 3) onpenenuTe aMILIUTYAY, He-
PHOI H 4aCTOTY KoJeOaHHuH.
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3. Kak oTHocaATCS JAJIWHE MaTeMaTHYECKHX MasATHHKOB,
ecJIM 3a OJIHO M TO e BpeMs oauH coBepmua 10, a apyro# — 30 ko-
nebanuit?

4. Ha xakoMm pacCcTOAHHH OT KOpabns HaxoauTCs aicOepr, ecnu
IOCTaHHBIN T'HIPOJIOKATOPOM YIBTPa3BYKOBOH CHTHal ObLI MpH-
HaT o6paTHO yepe3 2,8 ¢? CKOpOCTH 3ByKa B BOJE NPHHATH PaBHOM
1500 m/c.

5. JInuHa 3ByKOBOH BOJHEI B BO3[yX€ ANl CAMOTO HH3KOI0 MyX-
CKOro rosioca paBHa 4,3 M, a s CaMOT0 BBEICOKOTO KEHCKOro roJo-
ca — 25 cM. Haligute gacToTs! KonebaHHH 3THX TOJI0COB.

6. KaxkoBa a1nvHa MaTEMATHYECKOIO0 MasiTHHKA, COBEPIIAOILETO

60 konebauuii 3a 2 MHH?
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7. Kaxkosa vacrora komebGaHuii, eCllM JUIMHA BOJIHEI, pacmpo-
CTPAaHAIOUICHCA B CTalIH paBHa 6 M? CKOPOCTE pacipoCcTpaHeHHs 3BY-
Ka B CTaJIM CYUTATh PABHOH 5 KM/C.

8. Ilo moBepxHOCTH BOABI B 03€pe BOJHA PAaCHpOCTPAHACTCA
€O CKOpOCTEIO 6 M/c. KakoBEI mepHoa W 9acToTa Kosnebanuii GakeHa,
€CJIM J/IMHA BOJIHEI paBHa 3 M?

9. Jlonka xauyaeTcs Ha BOJIHAX, PACHPOCTPAHAOMIMXCA CO CKO-
pocteio 1,5 m/c. PaccTosiHue Mexay AByMs OIMKafIIAME TpeGHAMH
BOJIH paBHO 6 M. OnpenenuTe nepron KonebaHHH TOIKH.

10. Paccrosinhe mo mperpajsl, OTpaskaloliei 3BYK, COCTaBIAeT
68 M. Uepes kakoe BpeMs 4elnoBeK ycubluT 5x0? CKOpPOCTE 3ByKa
pasHa 340 m/c.

3ananus ypoBHs «C»

1. Kpeutba nuensl xonebnrores ¢ dacroroi 240 I'm. Ckonbsko
B3MaxoB KPBIIBAMH CAEIaeT N4Yelia, MoKa JOJEeTHT A0 LBETOYHO-
I'o MmoJjs, pacmoJ0oKeHHOro Ha pacctosauu 500 M, ectH oHa JIeTHT
CO CKOpOCTEIO 4 M/c?

2. [Tlorpaguky konebanui (puc. 4) ONpeAeIHTE aMILITUTY LY, 1€~
PHOJ M 4acTOTY KoJeOaHHi.

X, CM
3 N
\ / \
\ / A%
0_ 4 12 16 120 f,c
\ /
\ /
\
N
Puc. 4

3. Onpeaenute MakCHMaJNbHYI0 M MUHUMAIBHYH JUIHHEI 3BY-
KOBBIX BOJIH, BOCIPHHHMAaEMBIX 4eloBeKoM. CKODOCTE 3ByKa paBHA
340 m/c, rpanuuHble HacToTh v, = 20 [ 1 v, = 20000 'y,

4. Bo ckombKo pa3 M3MEHHTCS [UTHHA 3BYKOBOW BOJIHBI ITPH TIEpe-
XOA€e 3ByKa M3 RO3/IyXa B BOAY, €CJIM CKOPOCTh 3BYKa B Boge 1460 m/c,

a B Bozayxe 340 m/c?
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5. PriGonos 3amMeTHII, 4TO 3a Bpems 10 ¢ MONIaBOK COBEPIIHII
Ha BonHax 20 xonebaHHil, a pacCTOSHHE MEKIY COCETHHMH IrpeOHs-
MH BOJIH pasHo 1,2 M. KakoBa cKOpOCTh PacIIpOCTPaHEHHs BOJIH?

6. Omnpenenute yckopeHHe cBoGomHoro maaeHus Ha Jlywse,
eclli MasTHHKOBBIE Yachl HAYT Ha ee NOBepXHOCTH B 2,46 pasa men-
JIEHHEe, YeM Ha 3emie.

7. Bo cKOIBKO pa3 H3AMEHUTCH 4acToTa KolebaHHH MaTema-
THYECKOT0 MasTHHKA MPH YBEITHYEHHH IUIHHEI HATH B 3 pasa?

8. UYenosek, CTOAMIKI Ha Oepery Mops, ONpPENeNnl, 4TO paccTo-
AHHE MEXIy CIeIyIOLIMMH APYyT 3a ApyroM rpebHAMH paBHO 12 M.
Kpome Toro, oH nojcumTal, 4To 3a 75 ¢ MEMO Hero npouuio 16 Boiu-
HOBBIX rpebHell. OnpenenuTe CKOPOCTH PACIIPOCTPAHEHHA BOJIH.

9. Jlpa MaTeMaTHYECKHX MasTHHKA HauUMHAKOT KonebaTeca
onHospemMenHo. Korja nepBbiii MasTHUK coBepmun 20 MONHBIX KO-
neGanuii, BTOpoii coeepmun Tonasko 10 nonueix xonebanuii. Kakosa
IUTHHA TIEPBOr0 MasTHUKA, €CJIM JJIMHA BTOPOTo paBHa 4 M7

10. CxopocTh 3ByKa Oblia BIiepBhle H3MepeHa GpaHIly3CKHM yde-
HeM Bro XKanom BatucTom. Y 0gHOro KOHLA 4yTyHHOH TpyOBI yra-
PANH B KOJIOKOJ, Y IPYToro KOHIA HabNooaTensb CIbILIAT IBa 3BYKa:
CHaYajla ONWH, NIPHIIENIIHH 10 YYTYHY, a CIIYCTA HEKOTOpPOE Bpe-
Ms BTOpPOH — 1o BO3ayxy. JlmuHa TpyOwl 6bu1a 930 M, npomexy-
TOK BPEMEHH MEXKIY PAacnpoCcTpPaHEHHEM 3BYKOB OKa3ajiCi PaBHBIM
2,5 ¢. HaiiiuTe 1o 3THM JIaHHBIM CKOPOCTH 3BYKa B uyryHe. CkopocTs
3ByKa B BO3JyXe IPHHATH paBHOH 340 M/c.



OTBeThI

P3-9.1.11psamMo/nHeiiHOe paBHOMEPHOE IBHIKEHHE.
OTHOCHTEILHOCTD IBHIKEHUSI

Ne |3amanns yposus «A» |3amanus yposHs «B» |3amanus ypoeas «C»
1. |100m 1000 M 124
2. |SmlwmMm 54 km/u; 50 c; 87.5m
150 km/u; 18 ¢

3. |Dt=2c¢;Ds =5m; 150 m 30 kM/u

Ds =5m;Ds=~7m
4. |500m 15 xm/9 200 m
5. |8wm/c 28,2 M/c Yepes 1 g
6. |14 m/c; 6 M/c 26¢c; 104 ¢ e
7. |7 xkm/u 100 ¢ Cmoker 3a 6 MHH
8. |1,5muu 4c 90 ¢
9. |2 km/4; 19 km/u 54; 90 M 100
10. |5 wm/c 1 pa3 15 m/c
11. (10c
12. |Yepes 30 mun
13. |5,5 xm/u
14. |1,73 4
15:. |297¢

P3-9.2.IIpsiMmo1uHeliHOE pABHOYCKOpPEHHOE

JABHMKECHHUE
Ne  |3ananus yposus «A»|3ananus yposus «B» 3ananus yposus «C»
1. 0,25 m/c? 20 m/c, 107,5 M 50c
2. [40¢c 90 cm 1 M/c
3. |l4mc 20wmM 33¢;27.8m
4, |1 m/c? 24 ¢; 2,8 m/c? 4 m/c?
5. |5,5m/c 10 M IMm
6. |20¢ 324 M 50 m
7. |10m/c 10¢ 0,0018 ¢
8. |96m 41,5 cm 5 m/c?
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9. |50¢ 80m 11,1 m/c

10. |375mM 50 c; 40 m/c 2 m/c; 8 M/c

11. |1000 M 125 m 8 m/c

12. |1 m/c% 20¢ 0,2 m/c? 15 m/c 1100 m

13. |Ymensiuurcs Ha 2 M/c (25 M 2 m/c?

14. |4 m/c? 0,0675 m/c? 0,45 m/c; 0,3 m/c?
15. (250 M 20 m/c? 27 m
HP-9.3. 3axkonsl HeoTOHA

Ne [3apanmsi ypoBHsi «A»|3ananus ypous «B»|3ananusa yposus «C»
1. [20H 525H 0,04

2. [15H 64,5 H 0,88 H

3 |125H M 712 H

4. 0,1 m/c? 65H 9

5. |S0H 0,18 m/c? 0,08 H

6. |4t 10,6 m/c 3 kr

7. 12,86 x 10°H 1020 H 77,6 H

8. |2xH 1 m/c%; 04 H 67H

9. |0 2,4 xH 112 kH

10. (15H 30H 0,2

11. [37.6mM 20000 3,3 m/c?

12. [2,5m 0,25 0,56; 0,13

13. [20H 2170 H 50 m

14. (28,3 m/c 2 Ml 54c

15. [160 H 15 xkH 3kr

HP-9.4. CsolOoaHoe naaeHue TeJl

Ne |3apanmsi ypoBHs «A»|3ananus ypoHs «B» 3ananus yposus «C»
1. [80m 45m; 0 2c;4c

2. |l4c 3,4¢; 33,6 m/c 2,6 ¢

3. |31,25M,2,5¢ 37,5 M/c 102 ¢

4. |0,35m;3 M/c 10 ¢; 100 m/c 14,7 m/c

5. [|Te 15M/c; 1 ¢ 150 m

6. |30m/c Yepez 3 ¢ Yepesz 2 cuyepe3 3 ¢
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7. [20M 5,2 M/c 16,8 ¢
8. |10m/c 270 m; 75 m/c 109 ¢
9. [20m 4 M 2c¢;15 M/
10. |20 M/c 4620 m; 740 m/c 2,04 c

HP-9.5.3akoH BceMHPHOI0 TATrOTEeHHSI.
ABHiKEeHHE Tesla 0 OKPYKHOCTH.
HcKyccTBeHHbIe CIYTHHKH 3eMJIH

Ne  |3anauns yporusi «A»|3aganus yposus «B» 3agaunns yposas «C»
1. |43x107H 2-107H 3,6-102H
2. 249 m/c? 1,22 - 10° kr Ha paccrosuun 5 3eM-
HBIX PajJILyCcoB
3. (70T 14,1 m/c? B 1600 pa3
4. |1,6 m/c? 1:2 1,64 xm/c
5. |[3,67-10°H 2-10"H 107 H
6. 25,1 xm/c B 4 paza 0,7
7. |7,5 xm/c 1:20 13600 kM
8. |7.3 km/c 1800 m/c 4 m/c?
9. |606 H 400 xm Ha paccrosiHun
54 3eMHBIX paguyca
10. |1,7 m/c? 2,2 m/c 6,45 10% xr
11. (4 m/c? 3,56 xm/c CKOpOCTh CITyTHH-
ka 3emun B 1,11 paza
Gonblie
12. |15 m/c 8,2 m/c? Ha paccrosuuu 4 3em-
HBIX PaJHyCOB
13. (7,3 m/c? 327 102 %0 7 km/c
14. |7,1 xm/c Bec tena na Mapce  |6400 km
B 2,5 pasa MeHEBIIE,
yeM Ha 3emiie
15. (4.4 m/c? 30 km/c 7.73 xkM/c

HP-9.6. 3akoH coxpaHeHHsI HMIYJIbCA

Ne  [3apanus ypoBHsi «A»|3ananus yposHs «B» 3ananus ypoeas «C»
1. [9xr-m/ic 100 kr 2.c
2. |0 30 m/c 2 xr - M/c; 200 H
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3. |750 kH 5 Kr - M/C 02H:-c
4. |4xr-wmc 7 xkH 1 M/c

5. |2M/c 14 xr - M/c 0,017 kr - M/c
6. |1,6m/c 300 m/c 0

7. 10,1 m/c 5 m/c 1073 m/c
8. |3mlc 0,1 m/c 400 m/c
9. |13m/c 1 m/c 2,25 m/c
10. |2 m/c 250 m/c 0,8 M/c
11. |250 m/c 0,5 m/c 1 M/c
12. |4 m/c 2,3 m/c 0,51 ™
13. |0,67 m/c 12,5 m/c 2,8 cMm
14. |1,2 m/c 10 m/c 0,93 M/c
15. 10000 T 0,75 m/c IM

P3-9.7.MexannuecKue KoJ1e0aHus U BOJIHBI.

Ha 24 000 B3MaxoB
Gonble

3ByK
Ne |3aganus ypoBHS «A»|3aganus ypoBHs «B» |3ananus yposus «C»
1. |0,33¢;3TIn 0.25m 30000
2. |16
3. 9:1 17m;1,7-10%m
4. 0,5¢;2Tu 2,1 km Veennuutes B 4,3 paza
5. |Komap menaer 79 I'g; 1360 T'y 24 m/c

6. |Im 1M 1,62 m/c?

7. 9.8 m/c? 830 I'u Veenuaurca 1,73 pasza
8. |Im 0.5¢c:2Tn 2,4 M/c

9. |20m 4c¢ Im

10. [20¢ 04c 3950 m/c
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OCHOBHBIE ®OPMY.IbI

Ha3sanue BeIHIHH Ennaunst
Dopmyna e i
BXOIAMMX B hopmyy H3MepeHHs
U — CKOPOCThH TeJia M/c
S
v= 7 § — IIyTh, MPOMICHHBIA TEJIOM M
1 — BpeMsl IBHKEHHSI Cc
—— a — yCKOpeHue Tena M/c’
o T Mg
a="y v — KOHeYHas CKOpOCTh TeJa M/c
v, — Ha4aJbHasi CKOPOCTbH Tella M/c
f — BpeMsi IBHMKEHUSI c
, | § — mepememenue Tena M
_ .yt
5=y 7 | v, — HaYaJbHAas CKOPOCTh TCJIA M/C
a — YyCKOpeHue Tena M/c?
t — BpeMs IBIDKEHUS c
o a — YCKOpeHUe Tena m/c’
~_ _F
a= F—cuna H
m — Macca Tena KT
F—cuna H
m.m. | G— TPABHTALMOHHAS TIOCTOSIHHAS H-m'/xr’
| e ]
F=G 2
R M, M m, — MacCBhl TeJIa KT
R — paccTosiHMe MeXay TelaMyu M
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OCHOBHBIE ®OPMYJIbI

H M
Dz A3BAHME BEJIHYMH, 0
BXoAAMX B hopmyay H3IMepeHHs
, a — UEHTPOCTPEMHTETEHOE m/c’
- % YCKOpEHHE
U — CKOpOCTh Tejla M/c
R — panuyc OKpYXHOCTH M
B P — MMITYJIbC TeJa KI'* M/C
m — Macca Tena KI'
U — CKOPOCTh TeNa M/cC
=1 T — nepuon ©
v
Vv — YyacroTa I'u
A — IUTMHA BOJIHBI M
A=vT U — CKOPOCTb BOJIHBI M/c

T — nepuon
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