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MEXAHUKA
OcHOBELI KHHEMATHKH

MexaHH4ecKUM JBH)KEHHEM Ha3bIBaeTCH U3MECHEHHE MONIOKEHUS Te-
Jla ¢ Te4eHHEM BpeMeHH. KHHeMaTHka, Kak pa3fiesl MEXaHUKH, UCCeayeT
JBHXXEHUE TEN, HE paccMaTpHBas ero nNpu4rH. OHUM U3 CaMbIX BaXKHbBIX
4aCTHBIX CIY4aeB MEXaHHUYECKOro ABMXKEHUS ABJACTCA MOCTYNATE/IbLHOE
asuxeHue. [Ipu Hem mobas ocb, NpoBeeHHAs Yepe3 TEN0, OCTAaeTCA na-
pannenbHoi camoit cebe.

JUist yno6¢TBa OMUCAHUS MOCTYMATENLHOIO ABHKECHHA HCIONL3YETCS
MOHATHE MaTepHaNbHOH TOYKH. MaTepHasibHOH TOUYKOH Ha3blBaeTcs Te-
710, pa3MepamMy KOTOPOTO MpH peLICHNH JaHHON 3aa4H Mbl MOXKEM npe-
HeOpeub. MaTepuanbHas TOUKa — 3TO MOJEJh, ¥ B MPHPOJAE UX HE CY-
wectByer. He cneayer 3abbiBath, YTO ONHO M TO XK€ TENO B OMHHMX
YCNIOBHAX MOXHO PacCMaTpHMBaTh Kak MarepuaibHyI0 TOYKY, a B APYrux
Henb3s. Hanpumep, npu nsmxennu 3emuu Bokpyr ConHua 3eMimio MOX-
HO CYMTATh MaTepHalbHOM TOUKOM, a NPH ABIKEHUH NELIEX0a MO HEl,
KOHEYHO, HEMb3A.

OnuceiBas ABHXKEHHE, QU3INKH MCMOAL3YIOT NOHATHE CHCTEMBI OT-
cueta. UToObl BBECTH CUCTEMY OTCHETA HEOOXOAUMO 3aJaTh TENO OTCYE-
Ta, CUCTEMY KOODJHMHAT, CBA3AHHYIO C 3TUM TEIOM H YCTPOWCTBO s
M3MEpEHHUS BpeMEHHU. Paanyc-BEKTOPOM MaTepHaibHOH TOYKH Ha3biBa-
€TCA BEKTOp, Ha4allo KOTOPOro HAXOAUTCA B Havasle KOOPAHHAT BhIOpaH-
HOil CMCTEMBI OTCYETA, @ KOHEW B Halleil MaTtepuanbHoi Touke. Tpaek-
TOpuell Tesla Ha30BEM JIMHHMIO, KOTOPYIO OMNMCBIBAET KOHEL paiauyc-
BEKTOpa Npu NBMWKEHUH. [1ycTh MaTepHalibHast TOYKa B MOMEHT BPEMEHH
f, HAXOWIACh B TOYKE A, B MOMEHT BPEMEHH [, IEPEMECTHIIACH B TOUKY
B. B TakoM ciTy4ae MOXHO BBECTH NOHATHE nepeMelneHus. [lepemerue-

HHMEM § HA30BEM BEKTOP, HAUAJIO KOTOPOTO JIEKHT B TOUKE A, a KOHEL B
touke B. Toraa, eciid paiHyC-BEKTOp B MOMEHT BPEMEHH [) PaBEH 74, @
B MOMEHT I, PaBEH 73, TO § = 7g — Iy.

[MycTb BEKTOp 5§ MMeeT KoopauHaThi (x, y, z) B BbIOpaHHO# cucTeMe
otcueta. Toraa npoekuus ero Ha ock X OGyaeT paBHa x, HA oCb Y OyzeT
paBHa y, Ha ocbk Z OyJeT paBHa z.

JpyruM BaXXHLIM TIOHATHEM MEXaHHKH ABiseTcs MyThb. [lyTem Hassl-
BaeTcA InMHa TpaekTopuu. He cneiyer myTtaTh IMyTh W NeEpEeMEILEHHE.
Jlaxke Mo CBOel CyTH 3TO pasiuyuHble QUIMUECKUE BEIUYHMHBIL MyTh —
3TO cKangp, a nepemelieHne — BekTop. Jia npumepa pacCMOTPHUM clie-
AYIOILYI0 cHTyauuio. YenoBek KuJaeT BBEPX MY, a MOCiE JIOBUT €ro.
[Mpu 3TOM MyTh MA4a HE PaBEH HyJIO, a MEpeMeLieHHe PaBHO HYJIO.
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BepHeMcs kK paCCMOTPEHHOMY BbILIE ABHKECHHMIO TeNa U3 TOYKH A B TOU-
Ky B. BeeneM ckopocts aBkeHHs. CKOPOCTHIO V' Ha3bIBAETCA OTHOILE-

.

HHe NEPEMEILECHHSA KO BPEMEHH, KOTOPOE TEJ0 ABHTANOCH V = P
274

[IpocTelimuM cTyyacM MEXaHHYECKOTO JBWKEHHA ABJACTCH PaBHO-
MepHOe NMpAMOIMHEHHOe aBinkeHyMe. TTpu TakoM ABIKEHHU TeJIO 3a JIO-
6bie paBHbIC MPOMEXYTKH BPEMEHH COBEPLIACT PaBHbIC MEPEMEILICHUA.
CkopocTb Vv B 3TOM Cilyuyae NOCTOAHHA.

[Ipn npaMonuHENHOM ABWXXEHHH BMECTO paJHyC-BEKTOpa 7 Mbl
MOXXEM HMCHOJIb30BaTh BCEro OAHY €ro KOOpAMHATY, HalmpuMep X, €ClH
HampaBHM oCb X, BJOJIb NepeMeLieHHs. Toraa mpoeKkLuus CKOPOCTH Vv Ha
ock X v, 6yner BripakaThes Gopmysnoi v, = ’:—2:—:‘-‘— )

274
rae X; — KOHEYHOE MOJNIOXKEHUE TeNla B MOMEHT BPEMEHH Ly, X; — Ha-
Ya/IbHOE MOJIOKEHUE TeNa B MOMEHT BPEMEHH 1.

JpyruM BaKHBIM CITy4aeM MEXaHWYECKOro JBWKCHHUA ABJISETCA paB-
HOYCKOpEeHHOe ABiKeHHE. IIpH TakoM ABHXKEHHH M3MEHEHHE CKOPOCTH
v '3a no6ble paBHbIE MPOMEXYTKH BPEMEHU MOCTOSAHHO. B obuiem ciy-

yae yckopeHde a Oynet Beipaxartbcs dopmynoii a = —L,

rae v, — KOHEYHas CKOPOCTh B MOMEHT BPEMEHH 1, V] — HavallbHas

CKOPOCTb B MOMEHT BpeMeHH ¢,. [Ip1 paBHOYCKOPEHHOM IBHXEHUH
YCKODEHHE a €CTh BEJIMYMHA MOCTOSAHHAA.
Mepemeimignne 5 mpH paBHOYCKOPEHHOM IBIDKEHWM OylNeT Bbipa-

watbes Gopmynoi 5 = vyt+ -

TAe ¥y — HavyajlbHas CKOPOCTb TeJa, @ —YCKOPEHHE, ! — BpEMS ABH-

xkeHus. Ecnu aBuxxeHune MPOHUCXOAHNT BAOJIb OCH X, TO 3aBUCHMOCTh
KOOpAUHATBI TE€NIa OT BPEMCHH 6leCT BbIpaXXaThCs (bopMleOFl
at*
X=X+ vpl+ T ,



A€ Xxo — HayajJbHas KOOpAMHAaTa Teja. Takke MOXHO A0Ka3aTh, uTO
IIPOCKLHHU NEpEMELICHUS S, HaYalbHOH V,; U KOHEYHOH V,; CKOpPO-

CTH W YCKOpeHHs CBA3aHbI GOpMYyNOit v, — v =2a.s, .

Ipu KpPUBOMHHCHHOM ABMIKEHUH TEJIO BCETA ABIDKETCH C YCKOPEHHMCM,;
JaXxKe ec/iM CKOPOCTb 110 MOAYJIIO ITOCTOSIHHA, MCHSETCS €€ HaMpaBiCHHE.
PaccMOTpiiM Teneps MBIOKEHHE MO OKPY/KHOCTH paguyca R ¢ [OCTOSHHOM
N0 MOJly/0 CKOPOCTBIO V. [IpH TakoM ABHXKEHHHM CKOPOCTb BCErAa HAIpPaB-
NeHa o KacaTeabHOM K TpaekTopuu. Hasosem nepuonom 7' Bpems obopora
Ha 360°, yactoToii v Bennuuny obpatHyto liepuoxy: v = 1/7. Ckopocts v

. 27R
CBSI33HA C 1IEpHOJOM U HacToTol hopMynamu v = = 27Rv.

YCKOpCHHG NpH paBHOMEPHOM HABHIXXEHHUH 0 OKPYXHOCTH Ha3bIBACT-
Cs UECHTPOCTPEMHUTCI/IBHBIM H o6o3HayacTcs a,. Kak cjeay€eT M3 Hal3Ba-

HHS, 3TO YCKOPEHHME HANpaBJIEHO B LEHTP OKPYXHOCTH. OHO OyJleT Bbi-
i

.~ v
paxaTbes Gopmynoi a, = R

Ilpuseaem Tarke Gopmylibl MIA BHIMMCICHHUS g, yepes repuod T u
4acToTy V: g, = 4n*ViR = 47:2;1{2- .

Kax n3BecTHO, ABHKEHHME HENb3s pacCcMaTpUBaTh OE30THOCHTECIBLHO
cucteMbl otcyeTa. [1ycTh Teo A B 0HOI cHCTEME OTCUETa JIBUKETCS CO
ckopocTbio v. IlycTs Takke apyroe teino B B 3T0it xe cucreme orcucra
JBHXKETCS CO CKOPOCTHIO Vy. EciM Mbl mepeiijieM B CHCTEMY OTCYCTa,
CBA3aHHYI0 ¢ TenoMm B, To B 3TO# cucTeme Teno A OyideT ABHraTecs co
CKOpOCThIO V' = v — vg. ClieIyeT OTMETHUTH, YTO JII0O0E TENO B CHCTEME
OTCHYETa, CBA3AHHOI ¢ cCaMUM cOGOH NMOKOUTCS.

Ne 1. IsmkeHue cTpensl CUMTATh IOCTYNAaTelbHbIM HE/b3s, 4 JUBHU-
KCHHE IPy3a MOXKHO. :

Ne 2. O6oa ABMXKETCS HEMOCTYMATENBHO, 8 KaOMHBI JUIS NACCaXKMpOB
JIBWXYTCS TOCTYRATENBHO.

Ne 3. a) aa; ) aa; B) HeT; I') HET; A) Aa.

Ne 4, a) Her; 0) na; B) 4a; r) HeT.

Ne §, a) na; 6) Her.

Ne 6. Jla, Tak Kak n10oe3/] pacCMaTPHBAaEeTCA Kak LIefioe.

Ne 7. O(0; 0); B(0; 60); C(80; 60); D(80; 0). E(20; 40).

K(-5; 20); L(- 10; - 10); M(30; - 5).

Ne 8. BrinonHure 3710 3a1aHie CaMOCTOATENBHO.

Ne 9. Ilyts npoiinennslii aBToMo6uieM, 6osblle NMPOHACHHOIO Bep-
TOJIETOM, a MepeMeLeHr e HX 000uX OJMHAKO0BO.

Ne 10. Ilpu noesake B TakCH Mbl OIUIAYUBAaEM NYThb, & HA CaMoOJIeTe
NepeMeLLeHHeE.
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Ne 11.

ITyrs Maga 3 M+ 1 M =4 M, a nepemenienne 3 M~ 1 Mm=2 m.
Ne 12. Ilyts npoiinenuslii apromobmiem ! = TR, Moayns nepemelle-

Ne 13. Ilpoekuus Bektopa 7, Ha ock X: 6 M — 2 M =4 M, Ha Y:
8,5 M — 8,5 M = 0; BexTopa ;'; Haocb X:6M—2M=4M,HaY:6M—-4M=
= 2 M; BEKTOpa E Haocb X:4mM-8M=-4MHaY: 1,5M-1,5M=0;
BEKTOpA 7, HaoébX: I1IM-8M=3M;HaY:2M—-6M=-4 M; BEeKTO-
pa g Haocb X: 7,5M-75M=0;HaY: 1I0M-7TM=3 M.

Ne 14, /IBuxeHue HauMHaeTcs B TOUKEe A, 3aKaHUMBAaeTCd B TOuke B.
Touka A umeer koopauHats! (20; 20), B — (60; — 10). IIpoekius nepeme-

weHns Ha ocb X: 60 M —20 M =40mM;Haochb Y: - 10 M—-20M=-30 M.

JUia HaxoxXIEeHUA IepeMelLlieHns BOCoIb3yeMcs Teopemoii [Tudaro-
pa. Toraa Moayib nepeMeLICHHS paBeH J402 kM2 +(=30)? kMm% =50 M.

Ne 15. MatepuanbHas Touka ABHXKETCH U3 TOYKH A B Touky D. Touka
A umeet koopauHaThl (2; 2), Touka D — koopauHath! (6; 2). Moayis
nepemetieHus: 6 M —— 2 m = 4 M. [Ipoekuus nepemeiticHus Ha X: 6 M — 2
M=4M,aHaY:2M—2m=0. [IpofigeHnsii myts: (10 M —2 M) + (6 M —
2mM)+(10M -2 M)=20m.

Ne 16. »M

S

X, M
Y+ } :‘ ||L >

Hao: Pemenue.
x|=0, Sx=x2—x|=4M—0=4M;
y|=2M; Sy=y2_y|=_1M_2M=_3M
x2=4M; .
S BN IR e
Hai‘{m:S;Sx;Sy_ Orser: Sx=4M,Sy=‘“3 M,S=5M.



Ne 17.

JHauno: Peuwenue.
S1 =40 km; Ilo Teopeme [udaropa
S, =30 km.

S =S + 52 =40 km2 +30% kM =50 K.
I=8,+8,=40 km + 30 kM = 70 kM.

Haiiru S, /. | Otsert: § =50 kM, I =70 kM.
Ne 18.

Aano: Pewenne. S=S;+5; .
o= 135% ITo TeopeMe KOCHHYCOB:
Si =2 km; 3
SZ =] KM. S= JSI + Sz —2SISZCOS a=
=\/22 km? +12 kMm% -2x 2 kM x 1 kM x cos135° =
=\/5 KkM? +4‘g KM% = 2,8 kM.
Haiinem yron [, KOTOpblii ABfAETCA YIrIOM MEXA'
nepeMeLieHHEM U HaNpaBJIEHUEM Ha Cesep.
: n n
sin = Slsm(i_(i_a)) _ 2 km-sin45° 0.5
S 2,8 kM o
Toraa f = 30°.
Haiitn: § Orser:
§=2.8xkm, 3 =30°



Ne 19.

g
. B Ss
S; A I
P
S
a |B
S ‘ s’
0
. HaHo: Pemenue.
o =45° 1) U3 reomerpudeckux coobpaxenuii f +y = 90°,
S =400 m; 3HAYMUT Sin 3 = cos ¥, cos B =sin y.
52 =300 m; 2) IycTs nepemewienne S NpoMCXoauT U3 Touku O B
S3 =600 M, / YRS re
touky O'. Torza Touky, B KOTOpoii S nepecedyer S, Ha-
3oBeM A. [lyctb Taioke §/ =04, 3// =E/. '
Orcrona umeeM: §=§/ +3//.
3) Sicos o + S'sin B+ S'cos vY=35y
Sicos o+ Ssin f = S5;
Ssin B = S, - S\cos a. ¢))
4) SE}/— = S3_+§!ﬂl. U3 NoR0OHA TPEYTOILHUKOB.
Yuutsisas, uto S = S'sin y = §"cos B,
NOJIy4YUM
ScosP = §; + S;sin a. - (2)
5) Pa3nenum ypasHenue (1) Ha ypaBHenue (2).
S, — Sicosa 500 M—400 m-0,71
t ~ ~0,37;
& P ST Ssino. ~ 300 7400 m-0.71
Ortcrona B = 20°.
S, —S,cosa. 500 M—400 m-0,71
6) §=-2_"1 ~ L —~617 M.
) sinP 0,35 "
Haiitu: S . Orger:

S=617m, B~ 20°.



Ne 20.
JaHo: Peutexue
v, =20 m/c; 1) x; =xg1 + vit = 500 + 20¢; x5 = xg3 + vot = 200-15¢;
v, = —15 m/c; X3 = X3 + vat = =300 — 10¢.
v3=—10m/c;  |2) x)(;) =500 M + 20 M/c - 5 ¢ = 600 m;
xo1 = 500 m; x2(£) =200 M — 15 M/c - 10 ¢ = 150 m;
X2 =200M;  18(1) = |vat| = 15 m/c - 10 ¢ = 150 m.

03 = -300 M, X/ —x —600 ~300

=5c¢; 3) X =x) +vof; ¢/ =2 2203 O0OM=(=3008) o
L =10 C, V3 ) _IOM/C

/ L
x' =-600 m; / y X =X, 0-(-500 m)

i _ Q. " =xg +vif 1 = 0 - =-25c.
x' =0 ) o v 20m/c ¢
t3 =-20c.

5) xx(t3) =200 M + (=15 m/c) - (=20 ¢) = 500

Haiitu; x,f(l,), OtBeT: x(f)) = 600 M, x5(t;) = 150 M, S(1;) = 150 wm,
xa(t), S(ta), 1, 0|/ =30 ¢, ' = =25 ¢, xo(t5) = 500 m.

Xa(13).
Ne 21.
-270 0
| | —p
[ |
x1(0) *(0) M
HaHo: Pewenue. 1) v, = 12 m/c, v, = -1,5 M/c; v, — Ha-
xi(0) = -270+12; TIPaBJIEHO BIPaBO, v2 — BJIEBO
x(t)=~1,5t. P NS '

2) x1(ts) = x2(ts); =270 + 12, = —1,5¢,; 13,5¢, = 270;
t,=20c.

DN xe=x1()=-270m + 12 m/c - 20 c = =30 m.
Haiitv: vy,vy, X, |OTBeT: v =12 M/c, v, =-1,5 M/c,x;=-30m,£,=20c.

L,
Ne 22,
[To rpaduky BHAHO, 4TO HauanbHble KOOpAKHATHE [/ Tena : S M, 11 5 M,
1II: — 10 M. CxopocTu aBuxenus [: v, 3M-5M ";;5 M-0,
C

-15M-5m
20c¢

xeuus: [ x, =5, Il x,=—t+ 5, Il: x=0,5/ - 10.
T.k. ABMXKEHHE pPaBHOMEPHOE BIONb OCH X, TO HAMAEHHbIE HAMH
CKOPOCTH Vy, V3, V3 ABJAIOTCA NPOEKUMAMH Ha ocb X.

10

II: 1;2— =-Im/c, III: v =9:%M=0,5 M/c. YpaBHEHHA ABU-
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ITo rpadmkam ypaBHeHus xsuxeHus ten /1 v I/] BuaHO, YTO OHH ne-
peceKkyTcs B TOYKE X = — 5 M B MOMEHT BpeMeHH ¢ = 10 c. Halinem 3To u3
YpaBHEHUH ABHXKEHUA. X,(f) = x;3(¢); —t+5=0,5¢-10; t=10¢;

x{) =x,(10)=-10 M+ 0,5m/c-10c=-5m.

JlaHo: Peenue.

x(1) =54 x1(f) = x(1); 51 =150 - 10£; £ =10 c.

x(H) =150 - 10¢. x=x;()=5mc-10c=50m.

Ha#tu: x, 1. |  Omser:x=50m,¢=50c.

Ne 24, HavanbHole koopauHatbl Tena [: xo = 20 M, tena II: x,o = =20
M. CxopocTs Tena /: v oy -20m_ 2m/c,

20¢
tena 1. =6O—M——(-_M =4mfc. Torma ypaBHEHMA JBHXEHHS

20¢
UMeT BHIL X 1(f) = xyo + vt = 20 + 24, x5(1) = X309 + vof = =20 + 4.

Toukn nepeceueHus rpadukos ¢ ocblo X NMOKa3bIBAIOT COOTBETCT-
BYIOLLLYIO KOOPAMHATY B MOMEHT BpeMeHH f = 0, TO eCTb Ha4allbHYIO KO-
opavHaty. Touku nepeceyeHns rpaguKoB C OCbIO f TOKA3bIBalOT MOMEH-
Tbl BPEMEHH, KOTAA TENO UMEET KOopAnHary x = 0.

Ne 25. )
ol
a0
0=
JlaHo: Pewenue. x, = vot = 20t
v = 10 m/c; X1 = Ax + vt = =200 + 20¢; x5(t,) = x,(t.);
v, =20 m/c; oty = Ax + Vil 1 = Ax __ 200m =20¢
Ax = 2000 m. ® vy =¥ 20M/c-10m/c
Xy = Xo(t;) = votg = 20 m/c- 20 ¢ = 400 M.

Haiitu: xg, ¢,. OtBeT: x, =400 M, 1, =20c.

11



Ne 26 (u).

Hano: Peuienue.
S, xi0= 0, vie, | 1) Xi(0) = vist; xo(0) = vaul + 85 x,(8) = x(0);
Voy. Vil =Vt + S,
2 t=—5 D r=x() =t - s
Vix —Vax Vix Vo

. ; X, v
3)x =t , 1 =T Xy =yt +S =248

1x Vix

X3
Ne t¢c X, M Xy, M
1 20 200 100
2 37,6 700 0
3 0 0 810
4 47,2 - 849 - 526
5 - 37 - 629 825
Ne 27 (m).

Hano: x; = xq; + vy
X2 = X2 T Vaul.

Pewenue. x(£) = x5(1); xo1 + Vil = X0z + Vaul;

Xo1 —X02 . . _ - v
t=———=,x=x(H=x t+ "-'—Xv-‘(xm -Xp2)-
Ix

Haitv: x, 1. I — Yoy -
Ne t,c X, M
1 42 200
2 7,3 17,8
3 11,3 12,5
4 53,7 263
S -5,7 0

Ne 28. 2) Touka; 6) OKpYKHOCTB; B) UMKIOHAA

Ne 29. Jla, ecnu OH ABHXKETCSA B MPOTHUBOMONIOXKHOM HalpaBIEHNH CO
CKOpOCTbIO, PaBHOH M0 MOAYJIKO CKOPOCTH 3CKanaTopa.

Ne 30. Ckopoctb xabbl OTHOCHUTENLHO TeueHHs Oojblie Hynsd, a
KYBIIHWHKH, Ha koTopoi cuaut HiofiMmoBouka, paBHa Hymo. Otctoa clie-
Ay€eT, 4TO paHO HJIH NMO3AHO »kaba AOTOHHUT KYBILHHHKY.

Ne 31.
[TepeBeneM MakcHMaNbHYIO CKOPOCTb aBTOMOOHAA «KUrynu» B CHC-

temy CH: 150 km/u = 41,7 m/c. Tak kax 41,1>30, To aBTOMOOHIL MOXKET
OBbITb B MOKOE OTHOCHTENILHO BO3AYXa, €CIIH JBHXKETCA MO BETPY CO CKOPO-
cteio 30 M/c.

12



Ne 32.

Haro: vi = 36 kMM = | peyenpe. vy = v, +v, = 10 m/c +4 m/c = 14 m/c.
=10 m/c; v, =4 m/c )
vy =v—v, = 10 M/c -4 m/c=6 m/c.
Haiitu: vé, vé’L OreerT: v; = 14M/c, v;/ = 6M/c.
Ne 33.
Jano: Pemienne. B cucreme otcuera, CBA3aHHOW C

v=18 kM/u =5 M/c.

Haﬁm'

TpaKTopOM X| cKopocTb BepxHeil uacTH ryce-
Vi

HHUBI V, = 5 M/c, HuXHe# v, = -5 m/c. B cuc-
/ v .
VeV Vi x1 Vx1 TeMe otcueta X, CBA3aHHOM C 3emieit, X CKo-
pOCTb BEPXHEH 4aCTH l'yCCHPlllbl v;] =2v =10
M/C, HHXKHEH I'YCEHHLbI V)| =
Ne 34.
Hao: Pewenue. v, =v, +v,;
v, = 0,75 m/c; | / 20
v, = 0,25 mc, == - i =20c.
=20 M v, V,+v, 075m/c+0,25m/c
Haiiru: ¢. OtBert: t = 20.
No 35.
- Jlano: v; = 72 km/4 = 20 m/c; | Peuienue. V= v, + vy
v, =54 kM/u = 15 M/c; I=tv’=t(v, +v,) =
1=14c. =14-(20 + 15) =490 m
Haittu /.
Ne 36.
Aaro: Pewenmue. ¢’ = ! = ! = / = /
Ya_p v, +v, (n+ly, v, +v, ((n-Nyv,
vm , { .
£y, n-1 211
Haiflm:'—,, P Y Tpu N ¢ 2+1 3
t’ (n=1y
' 11-1_5
Mpu N=11 n—,—————.
P ¢ 11+1 6 g
Ne 37,
HZTO: Pewenue. I = vt) = v by, , = L v, —L;
t, = | MuH.; | t
t, =3 MuUH. .
(= I __ 1 _ yh _ lmud-3mun - 0,75 My,
vo+v, Lol f+t, Imun+3wmun
hn
Haiitu: ¢.  |OTBet: £ =0, 75 MHH.
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Ne 38.

Vi v
—> —» 4+—
— f +—>
Pt 0 n; X
Hano: Pewenue. INepeiinem B cucTeMy OTCYeTa, CBA3AHHYIO C
v, =20 M/c; rpy3osoit mamuHod. B 3roil  cucreMe orcyera
V=165 M/C; | —0 v =y —v, = 20 m/c - 16,5 M/c = 3,5 M/c;
vy =-25Mmic; |
X =-15w; vi=v3—v, =—25-16,5=-41,5 m/c.
X2=20M.  Igpemy obrona (=22-X X271,
Haiitu: /. v )
I = (x - x) + fl"'s‘:(xz —x)+ 2% (x3—x)=
Vi—Va
= (x; _xl)[H‘ v2_v3J=("2 —xx)vl 2=
1—v i—V
= 20M~(~15 M))(20 Mfc - (-25 M/c)] =450 M.
20 m/c—16,5 M/c
Ne 39,
Jano: Pewenue. 1) [, = 1(v, — v;);
t=1Muu = |2)I() == lo+ tvat vo); F(0) = vir + vots £(0) = P (1);
=60 cex; (V= V) (v, t V) = v v =T
v =2 m/c. /=1+1=21=21 MHH = 2 MHUH,
DI= v, =2v.1=60c2m/ic2 =240 m.
Haittu: 7, 1. Otset: /=2 mun, | = 240 m.
Ne 40 (n).
JaHo: Peuenue.
i,vu],v'z. eSS _mtwtvow] 25w
auTH: 1 — b, Vo=V v+ v% - vlz v% - vlz
2S v 1
=5 f-1,=25| 25—
2 vy 1~ %2 (V% _ V12 vy ]
Ne 41 (n).
JaHo: PeuweHue.

v, = 12 cmM/muH, | ITo Teopeme INudaropa

v, =5 CM/MHH.

v= ,’vxz +vy2 = \/[22 (cm/c:)2 +2? (cm/c)2 =13 cM/MHH.

Haiitu v.
14
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Ne 42(41).

Hauo: Pewenue. 1). ITo Teopeme I[udaropa
=20 m/c; " :
:i=—lOMM/c. v= ,/vf +v§ = \/52 ‘(M/c)2 +(-10) (M/c)2 =10V5 m/c =22 m/c
' 10Mc | 1
2) tgo =% =~ =-—; a=arclg| ——|=—27°.
) e v, 20mc 2 @ =are g[ 2)
Haittu:v, a. |O1BeT: v =22 M/C, 00 =-27°.
Ne 43(42).
Jano: PeuieHue.
v, =4 M/c; )
oo e r= 5= ve= Yoy 1 5004~ 200w,
T ’ Vi \’k 4 M/C '
/=800 m. ‘
Haiiti: S. |  Orser: S =200 m.
Ne 44(43).
Hano: Pewenue. CMOTpH PHCYHOK B 3ala4HHKeE.
[=100 MM = i1
=10 cm; ’—;‘2‘25(‘12—‘11):"1';
v, =25 CM/MHH; _ - -
d=38mMm= v|=d2 4 _ d'v2=4’2CM 3'SCM-ZS CM/MHH =
=38 ot 2 2 2:10 cm :
dy=42mm=42 cm. |~ 0.5 om/mu.
Haiitu: v,. Ortser: v; = 0,5 cM/MHH.
Ne 45(44). A
A
§ v
v
v
A 4

15



JaHo:
Vs, V1, S.

Haiitu: a, 1, v.

2
Yi

. 1% LV
Pewenue. 1) sin o = -, T.e. o = arcsin -2 ;

Y

’ 2
2) v=vcosa = vVl -sin’a =y, l—v—g =\ -v};
¢!
3)t= 5._S
Ne o v, M/C t, m/c
1 19,5 5,66 38,9
2 72,6 0,656 131
3 3,72 6,98
4 12,1 39,3
5 4,7 8
Ne 46.
v
v
JlaHo: Peuienue.
Vi = 90 KM/4 =10 teopeme kocunycos v* = vZ + v} — 2u v, cosal
=25 m/c;
v, =10 M/c; v= \/vlz +V2 - 2v,c080 =
o =45°,
=J252 (M/c)+10% (mfc)-2-25 m/c-10 1\,1/c~—\£Z =
~19,3 m/c;
ITo Teopeme CHHYCOB: —2 = —— ; sinf = ~Zsino = 0,36;
sin  sina v
B = arcsin 0,36 =~ 21°.
Haiitu: v, B.  [Otget: v=19,3 M/c, B = 21°.
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Ne 47,
JaHo:
v=24 M/,
Vi =V
=1 Mm/c.
Haiitu:

v ,v’2’,v'3,

Vix’ viy' Vax-

=y3=

Pewenne. CMOTpH PUCYHOK B 3anauHuke 1) ;
raei=1,2,3.

2) T.k. ;,_ u E HMEKT KOMIIOHEHTHI TOJILKO MO ocH X,
TO v, = 1,4 m/c;

vy = |[-vy = v} =|-1 m/c - 2,4 mic|= 3,4 m/c.

vVi—v

|v, - v]=|l mic-2.,4 M/CI =

3) Tx. v, v, U v, HE HMEIOT KOMIOHEHT MO OCH Y, TO

Vays Vigs v‘3‘y vy =-v =-1,4 M/C; vy, = —vy = =3,4 M/;
=0;v,;, =0.
4) v3_Jv3+(-v) =3+ = (1 we)? + (24 wic)? =
=2,6 M/c.
vy, =—v=-2,4 M/c; vy, =v3=1 M/c.
Ne 48(n).
Hauo: t; = Sc, Pemenne. 4, - SL-40M _ oo /.
sl =40M, t, = ]0c " n  Sc o
__IOOM’ ts =3¢ vy =52 100 =l0m/c. vy =-si=39l=4m /c.
53 =20M 5, 10c T
Hadru: S s +5y+53  40M+100m+ 20m
“2v,-? vVE—= = =8m/c.
Vim {1 V- ! I fh+t+ 8 5¢+10c +5¢
v3-?v-? Ortser: v, = 8M/¢c, v, = 10M/¢c, v; =4 M/c, v = 8 m/c.
Ne 49(48).
Hawxo: ! .
v = 10 m/c; Pemenue. 1) 4 =—‘;]— t _E
=M gy, 210 w1 we oo
Yo S v, I y+v, 10wme+lsmec ¢
1th L 1 vty
2y 2w

2) JlokaxeM, 4TO cpelHee apuUpMETHUECKOE Vi H V,
Gosnbille, 4eM CpeaHAs CKOPOCT V. BuiuTeM U3 cpennero
apH(PMETHUECKOrO CPEAHIOI CKOPOCTh:
2 2
Wy, 2y _(mtn) - W -2y (w-v)
2 vty 2n+w) 2u+v)  2An+wy)
VI + Vz S 2Vlv')

=, 39T0 TOATBEPXKIAACTCSA H YUCIIEH~
Vi + \%)

3HauuT

Vi + \o)

_10mc+15mic

HbIMU pacyeTaMH 2

=12,5 M/c > 12 m/c.

Haiitu: v,

OtBeT: vep = 12 M/c.
17



Ne 50(49). 1) Haitnem cpeaHioro ckopocTh LIapHka Ha yuyacTke AB.
3a Bpems aBuxeHus 0 A 1o B kamepa caenana 6 CHUMKOB. DTO 3HAUMUT,

6
4YTO MPOLLIO BPEMEHH m = 0,12 c. [inuna xopobka Ha ¢ororpapuu
5 MM, ero peanbHas miMHa SO MM; 3TO 3HAYUT, YTO BCE JIMHEHHbIE pa3-
50
Mepbl HEOOXOAMMO YBEAUUHTL B <= 10 pas. Paccrosnne mexny A u B
no ¢otorpaduu 1,2 cM, 3HAYMT peasbHOE paccTOsHUE Mexay A u B

1.2:10 = 12 cM. Cpennss ckopocTs Ha AB 0—];2—2= 100 cm/c.

2) Haiinem MrHoBseHHyt0 ckopocTb B Touke C. T.k. N0 ropusoHTans-
HOMY Y4acTKy Mbl MOXEM CUMTaTb ABHXXEHHE PaBHOMEPHBIM, TO MIHO-
BEHHas ckopocTb B Touke C paBHa cpeAHeHd Ha BCEM IOPH3OHTANbHOM
yuacTke. Ha ropusoHTanbHOM yuacTke Kamepa caenana 4 CHHMKa, T.€.

BPEMEHU NPOLLIO 54(—) =0,08 c.
Paccrosinue no ¢ororpadun 1,6 cm, T.e. peasbHoe pacctosHue 1,6 —

— 10 = 16 cm. Ckopocts B Touke C Oyner paBHa % =200 cm/c.

Ne 51(50).

Jano: Peiuenue.

aj200M/c2; 0=v—at;r=1= 10 m/c = 0,05 c.

v =10 m/c. a 200 M/CZ

Haiiti: 1. | Otser: 1= 10,05 c.

Ne 52(51).

JaHo: Peuienue.

n=10c; v v v 3 m/e

v, = 0,6 M/c; a:#:i; 12=_»% ll:O,GM/C-lOCZSO «

vy = 3 M/cC.

Haiitu: £,, | Otser:2=50c.

Ne 53(52).
Jlano: a = 0,3 m/c’; Pewesne.
vo=4mc;1=20c. |v=vy+ar=4mlc+03m/c’-20c=10mlk.
Haitu: v. | Oret: v =10 m/c.

Ne 54(53).

HaHo: Peluexue.

v, = 12 mM/c; vy =y 20M/c—-12m/c _

v;=20 M/c: vy, =V, + aAt, At = za L= WS =20¢

a=0,4m/c’.

Haiitu: Ar. I OrtseT: At =20c.

18



Ne 55(54).
v,MC 15

JaHo:
V= 0,8[, L= Sc

Pewenne.
v,(to) = 0,8-5 =4 m/c.

Haiitu: v ().
Ne 56(55).

OTBeT: vi(#) = 4 M/c.

R

HaHo:

At=20c;

vo= 72 km/u =20 M/c;
vy =54 kM/4 = 15 M/c.

Haiitu: v (7).

Ne 57(56).

Ho rpaguky BuaHO:

Pemenne.

V) —V,
Dvi=vt+ad a =12
) i 0 X x Al
2) v(t) = vot+ at = vo— (vo—

—v) =20 wie=20mic—1imc 20-0,25¢.
At 20 ¢

1) HauanbHasg CKOPOCTh Vo = v,(0) = 1 M/c;

2) cKOpOCTh B Haualte YeTBEPTOI ceKyHAb V(3) = 2,5 M/c;
3) ckopOCTb B KOHLIE LIECTOii CeKyHabl V(6) =4 M/c.
Beinuiiem 3aBUCHMOCTE v,(?).

_v(6)-vy _4mlc-1wm/c

=05 M/ v(f)=vo+tas=1+0,5z.

* 6 6c
Ne 58(57).
I rpadux a, _10we-0wulc =1,25 M/c?; vy=0; v(f) = 1,25¢.
II: rpadpuk a, =w =5 M/c% vo= S M/c; v(f) =S + 5t.
C
HI: rpaduk a, = O—NL/C—;-%(-)—% =-4 M/Cz; vo =20 M/c; v(f) =20 - 41,
c (

19



Ne 59(58).

HaHo:
vo=30 M/C,
a=10 m/c%;
H=2c;
L=3¢

[£) =4c

tc
Pemenue. 1) Ilo pucyHky B 3aga4HuKe BUAHO, 4TO

Vo HampaBleHO Mo ocH Y, (T.€. vy NOJNIOKHUTENBHO),

a NpoOTUB OCH Y, T.€. @ OTPHUATEJIBHO.

vy =vo—at =30 - 10z

V(1) = v(2) = 30 M/c — 10 M/c*2 ¢ = 10 m/c;
V(1) = v,(3) = 30 m/c - 10 M/c?-3 ¢ = 0;

V(1) = v(4) = 30 M/c — 10 M/c*4 ¢ = —10 M/c

Haiitu: (1), vy(1;)

Orset: W(f) = 30 — at, vy(,)=10 m/c,
vw(t)) =0, v(1,) = -10 m/c.

npui=1,2,3.
Ne 60(59).
mic 1.5
-0.5
1,5
mic 1.5
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t, npu 0L,
) vx(t)z

a) 1 M/, npu 0<r<l,
a, = y
x 1-(t-1), npu O<t<£3.

-1 wmic?, npu 1<r<3

1 wic?, <t<l,
6>axa)={ (0

{t npu 0<r<l
-2 M/cz,npu l<t$2"

1-2(1-1), npu l1<t<2

Ne 61(60).
JaHo: ad’ £ 2 s
a|=2a2. Pemenue. S].=lT=202-2—.' S2 =02—2—; S—;=2
vi=ayl =2a,t; vi = ayl; oo,
V2
Haiitu: i M OrtBeT: i= 2, I
S W $, v

Ne 62(61). Illapuk ABHXETCA PaBHOYCKOPEHHO, T.K. U€pe3 paBHbie
AIPOMEXKYTKH BPEMEHH MpPOMICHHBIN MyTh MPONOPUHOHAJIEH KBaJApaTaM
uncen 1,4 =2%9=3% 16 =42

Bpems, 3a koTopoe wapuk npotwen 16 cm pasro 4-0,2 = 0,8 c;

16 = a% . Orciona a = 50 am/c? = 5 m/c?.

Ipu nepBoit Benbimke v(0) = 0.

IMpu BTOpOIi Benbimke v(0,2) = 1 M/c.

ITpu Tpetseii Bembike v(2:-0,2) =2 M/c.
Ipu 4yersepToii Benbitike v(3-0,2) = 3 M/c.
Tpn nmsAToii Benbinike v(4-0,2) = 4 m/c.

Ne 63(n).
Jano: s = 10M | PemieHue.
v =20 xm/4 2 2.1 12
t=lc x=s+vt—%=—10v+%%qm/c-lc—yu—/f—(li=—5m.
a=1m/c
Haitti: x - 2 |OTBeT: X = -5M.
Ne 64(63).
JHaHo: 2 20
a= 0,6 m/c; | Pewenne. 1=5£—; 1=Jg= i 2.30 Mz =10 ¢.
/=30 M 2 a 0,6 m/c
Haiitu: . Otser: =10 c.
Ne 65(64).
JaHo: at? 21 12 20 12
_ Pewenme. 1) /=L 5222y g1 =22 g 2L
n=3c J1==a 2 2 22
= 3[]; t2=3'3 c=9c.
Haiitu: t,. OTBeT: ,=9 c.
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Ne 66.
JaHo:
al.

at?

Pewenne. V = ar; S = 5

Haiitu: S, v.
Ne v, M/C S, M
1 2,29 4,24
2 7,61 35,8
3 8,35 36,3
4 715 0,414
5 23,7 226
6 85,8 2230
Ne 67.
JaHo: Peulenne.
t=10c; PR
S=5xm= S:%tz; a=l2§—=m-2ﬂ=100 m/c;
=5.10° m. © (10
. e
v=at=—2%:§-=2—§—lp—“1=1000 M/c.
t t 10 ¢
Haiitu: a; v. |OtBeT: a = 100 M/c%, v = 1000 m/c.
Ne 68.
Hano: Pewerine.
a=616 km/c’ = at’ 7]
=6,16-10°w/c?; | 1= 1=y
[=415cm=
=0.415 m. v=at=2al =y2-6.16-10° m/c-0,415 M ~ 7.15-10 w/c.
Haiitu: v. OreeT: v~7,15-10% m/c.
Ne 69.
2 2 2 2
i:ﬂ' \,-lzatl; i_—l.l_ 1=& vz.—.a[z _‘,_2
1) 2 2 2 2 :2) a.
2
3) v—‘2=l; 2 _2x141
\‘2 2 v‘
Ne 70.
Jlano: Pelirenue.
vo =72 kM/v = . LV,
=20 m/c; 0 10~a1,a——,t—,
t=5c¢. vt 1 1
S’=vot——=vol——§———2—vot=5~20 M/c-S ¢ =50 m.
Haiitu: S. OTtBeT: S=50Mm.
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Ne 71.

JlaHo: Peluenue.
Sy = 1215 m; at? w2 W2
v =270 km/au= | i =5 v =a(n); S =ﬁ‘-’ a =_i1$_
=75 M/c; \ 2 !
S2=710M; S[=—Vl—112:‘|=“2ﬁ’;

4Sl V]
vy =230 kM/u= ot Vi v v}

2
~63,9 m/c. 2)0=v2- @ty §i= vty =5 == - =

vi v, 25,

a2=———-—; [2 === —

252 a \&)
13y @ viS, _(270 km/u)’ 710 M

a VS (230 kn/u)> 1215 m
Hho_Svy 230 km/v-1215 ™M

~0,81;

a._ ~1,46 .
ty Sy, 270 km/u-710 M
Hatitu: t~'; 2L |Orser: 440,81, t—‘zl,46.
h @ a h-
Ne 71.
Jano: Pewienwue.
vi=15 km/u; v a? R 2
v=90 km/y; |1 0 = v — an; 1= S=yy-—b=t-L-L,
’ _ a 2 a 2a 2a

S =15m, 5

2a-v—l

S
2) Ionb3ysck aHanoru4HeIMU GopMynamu Haiinem
2

2a—12—
Haiitu S,. 2 2 2

HAN, o102y =(M)~I,SM=54 M.

5 5 v 15 km/u ]
Ne 72.
JaHo: 1,2
=5 wm/ic? |Pewenne. 1) v=ay <=>4 =Yoo => s'=Lh _g0u
- a 2
v =30 m/c
t=10c 2) 0=v—a212<=>a2=-%'=3M/C2
t

Haittu: s - ? 2 a2,22

s=5+v - 240m. OtseT: s = 240M.
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Ne 73.

JaHo: Pewenne.
ay = 3a,. vy fau -3
V, agl ’
€ /npu {=const 6" /npu t=const
v a,l
Ve npu /=const 9 npu /=const
Haiiu:

Yu
VB _
npu r=const

S

V j
€ /npun I=const

Ne 74,
JHaHo:
t=10¢;
v, = 61,
x(0)=0;
v,(0) = 0.

v v
Ortser: [—”—J =3, (—‘i)
Ve npu ?=const Ve npu /=const

Pemenue.
2 ar’ 2
1) a, =6 M/c"; 2) x=—~"2—=3t ;

3) x(t) = x(100) = 3-10> = 300 m.

Haitru: x(¢); x(v).

Ne 75.

Jano:
x= 0,4t2;
t=4c.

OrtsBer:
x =32, x(t) = 300 M.

Peluenue.

2

1) x=%—, 3HA4UT %=0,4; a =08 wm/c’
2) (1) =at =08t

3) S=x(1) = 0,4 M/c>(4¢)* = 64 m.

Haiitu:v(¢), S.

24
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OtBer: x=—o ),
2

S =64 m.



Ne 76.

HaHo: PeuieHue. OT0 paBHOYCKOpEHHOE IBUXEHHE
T=5¢; ¢ yckopeHuem — 0,2 x2=-0,4 m/c?
x=-0,t. x(1) = -0,2:5% = -5 M; (1) = |x(v)| =5 m.
Haiitn: x(t); S(7). OtBeT: x(t) =-5M,S(1) =5 M
Ne 77(n).
Jaso: ) 2
v =5wm/c Pewenue. 1) s =s—v|l+%
a =-0,2 m/c2 )
2 _
v =15m/c 2) s2=v21+i s=vl+nt=>t= =20c.
s = 130m 2 v+ v,
Haiitu: t, s, s,-?7 55 =70M,5, =5—5 =60m.
Ortser: t =20c, s; =70M, $,=60M.
Ne 78(77). :
HaHo: Peluenue. -
/=100 m; a®> . 1 at 100m 03w/c? 20c
t=20c: l=yt+— yg==——= - =2 Mm/c
—03 /et 2 t 2 20 2
a=0 ) Ve = vo+at =2 Mm/c + 0,3 M/c?>20 ¢ = 8 M/c.
"Haiitu: vo, v | OTBeT: Vo= 2 M/c, v, = 8 M/c.
Ne 79,
aHo; v —V,
flz 20 c; Pemrenne. 1) v, = votat; a= U ; 9 ;
=340 m; ) . . ( . )
— - v V,
VK—19M/C. 2)1=V0t+a—t-=V01+1 Vp V0= hT Y0 .
2 2 2
vo=2oy 2390 o= 15 wic;
t 20c¢c
2
et 2 B3, )
3) t ot ot 2t t
=i(|9 /c - 340"‘]=0,2 /e
20c 20c
Haiit: a, vo. |Otser: a = 0,2 M/c’, vy = 15 M/c.
Ne 80.
a, Vo2
: ; +—>
X3 X1 X2
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JaHo:

X; = -0.4¢;

Xy = 400-0,6¢;
X3 = -300.

Haittu: xq,, v,
a,i=1,2,3.

Ne 81.

a; 2
Peumenue. x; = xy; + vy, +—¢
i Qi 0: 2

1) Xo1 =0; v, =0; %z -0,4, 3HayuT a; = — 0,8 m/c?,

JBHXKeHHEe BENOCHNENNCTa PABHOYCKOPEHHOE, B OT-
pHLIATEILHOM HanpaBaeHUH ocH X.
a

2) X02=400 M; vo, = -0,6 M/c; _22_ =0, 3HAYMT a,=0.
JBrxeHHe neilexoJa paBHOMEPHOeE, B OTPULIATENb-
HOM HanpasJieHUH ocH X.
3) Xo3 = =300 M; vo3 = 0; B _ ¢, 3HaumT a; = 0.

2

BeH30B03 nokouTe.

v, M/c

Hauo:

X, = 101+0,47;
Xy = 2t'tz;

X3 = 41421
X4 = -1-61°

Haiitu: v (1),
i=1,2,3;
Va1 T 2-2t.

Ne 82.

P = G2y = t
CLICHHE. X; =V, +—£‘t s Yyi =V ta;

1) vor = 10 m/c; a, = 0,8 m/c?; v, = 10+0,81.
JlBixxeH1e paBHOYCKOPEHHOE.

2) vor = 2 M/C; 8, = -2 M/C% vy =2 — 2t
JlBrxeHHE paBHO3aMEUTEHHOE.

3) vos = - 4 M/C; a3 = 4 M/C%; v = - 4+4t.
JIBrxKeHKe paBHO3aMe/UTEHHOE.

4) vos = - 1 M/c; ag = - 12 M/C%) vyg = - 1-120.
JIBvxeHHEe paBHOYCKOPEHHOE.

[Monb3ysch pesynsTaTaMy 3aauu 57 nony4um:

I rpapux: X (1) =

26

,25

! =0,625¢2
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I rpadmk: X(¢)=5t+ %tz =5r+2,50

111 rpadpuk: X (r) =20t _%’2 =200-2:2

Ne 83(n).

Hano:
Sl’ SZ’ S3'

Haiitu: 1,,

5, v, a, a.

Pemenue.
ayt
S, =2 g
1= )]

1V =aih 3)
f=t| +f2 (4)
0= v—a2t2 (5)

1) Boipasum u3 ypasHeuuit (3) u (5) #; u . TNlomyuum
v v

ty =—, y =— . TloacTaBnsis 3TH pe3yabTaThl B ypaBHEHUS
a ]
(1) 1 (2), nomyunm:
2 2 2 -2
v v v A4
Si=o—iSy=o— WM —=a5; — =50
201 202 2 2
3HauuT a;S; = a,95,.
v v Sl SZ
VuurteiBast g =—, ay =— HMEEM — =—%
4 5) hoh
Si_5

Hcnonb3ys ypaBHenue (4), nonyuum: — = -
h -4

Si
OTcroaa BbIpaxaeM ) = t.
Sl + Sz

S

2) ,=t—4 =S,+Sz

t.
, 25,
3) Noacrasasns ¢, B ypasHeuue (1) HailaeMm a, = =1
4
Si
4) Yuursisas (6), nonyumum a, =54
2

5) THoacraBnss a; M (; B ypaBHeHue (2) Haiinem

2
v=l(S +ﬂ] .
t 2
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Ne 84.

v,Mm/c
HaHo: Pewenue. 1) Ha nepBOM y4acTKe:
. 241 (I:V;i/c =a=t = altl ——'——]M/CZ '(4C)2 =8Mm
2 2 ’
L=0,1 =
=26 c_’ MHH 2) Ha BTOpoM yuacTtke: vzx =a, = 1M 4c=4 M/c;
13=2’0M I=vpt=atit=1Mc*-4c-6c=24m.

3) Ha TpeTbeM yuacTke:

2 2
4m/c) 2
2ay= v3 5 ay=22x MO g 4 e
e S T T 2 20m
Vix = Vox-a3l = 4-0,4[, 0= 4'0,3’3, = 10 c.
t.nput<éc
4) vi(£) = {4, npu 4c-<t<10c.
4-0,4¢,t>10c
5) v, h+lh+l _ 8M+24M +20M _1L6 mlc.
ll+f2 +[3 4C+6C+IOC
Haiitu: v, vi(2). t,nput<dc

O1BeT: vep = 1,6 M/C, v(f) = {4, npudc <1 <10c¢
4-0,4¢t,npu t >10c

Ne 85.
Hano: Pewenue. Bocnonb3yemcs  METOAHYECKUM
Vep = 72 kM/4 = 20 M/c, | yKa3aHueM, MpUBENEHHbIM B CHOCke. Toraa
=20 Muu = 1200 c, |nmonyuum no ¢opMmyie s miowaneit Tpane-
- - t+ (-t
4 MHH 240 ¢ UWH U IpAMOYTOJIbHUKa: S= 11——-(2—1-2 = chI;
v=y =20M/c--——1— ~ 22,2 M/c
L — 230¢ e
1-- 21200¢
Haiitu v. Otset: v ~ 22,2 M/c.
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v, M/c T (-t
¢—P
v +
Vep
4
tc
Ne 86.
Hano: Pewenne. 1) JIsuxxeHue neporo aBToMoOHIA pas-
X; =2t+0,27%; HOYCKOPEHHOE, BTOPOro aBTOMOOKIA paBHOMEPHOE.
X, = 80 — 4¢; 2) X,(fs) = Xa(fs); 21510,2t5> = 80 — 41g;
TS 0217 + 6180 =0; 1, = > = 40 ¢
0,2
-3+5
= =10c¢c;tg=1t, 7K. ; <0.
2 0,2 B~ &2 |

Xpg = X2(tg) =80 M — 4 M/c -10 ¢ =40 M.
3)x(t) =2 M/c-5¢c+0,2 Mc(5c)=15m;
X2(1) =80 M~ 4 M/c -5 ¢ =60 M;
=1x1(7) = X2(7)| = |15 M — 60 M| = 45 m.
4) x(f') =0,
T.€.80-4r=0;¢ =20¢;
Xy’ = x,(f') = 2 m/c 20 ¢ + 0,2 M/c>(20 ¢)* = 120 M.

Haifru xg, fs, R, X,". | O1BET: X, =40 M, t , = 10 ¢, R=45M, X" = 120 M.
Ne 87.

HaHo: v 2
a, = 0,2 m/c% Pewenue. 1) X,(¢) = x; + % =6,9+0,17;

vor =2 M/c;

a = 0,4 M/cz; Xz(t) X2 + voat + =2¢+ O 2t2
X; = 6,9 M; 2

X = 0. 2) Xi(1g) = Xs(ts);
6,9+ 0,115 =2t +0,2/%, 0,172+ 21 - 6,9 = 0;
= “1-b3 g c; = A Y
0,1 0,1

tg=6, TK. 4 <0.
xg = X(t5) = 6,9 M + 0,1 M/c>(3c)> =78 m.

Haiitu X,(2), Oteet: X,(7) = 6,9 + 0,177 X5(r) = 2t + 0,27,
XZ(t)a Xs; Ip. xg=7,8M; =3 c.

29



Ne 88.

HaHo: PelueHue.
X, =15+7¢; 1) /IBuwxkeHue nepBoro MOTOLIMKIMCTA PAaBHOYCKO-
X, = 8¢ peHHOE, BTOPOro paBHOMEPHOE.

2) xi(8) = Xo(tB);

15+ ¢ =8t

£-8t+15=0;

t|=3c;t2=5C.

3HA4YMT, MOTOUMIJIUCTBI BCTPETATCH ABAXKAbI: B
MOMEHT Ig, = | U lgy = 1.

3) Xg; = Xa(tg;) = 8 M/c-3 ¢ =24 m.

Xp2 = Xa(tgp) = 8 M/c-5 ¢ = 40 m.

Haiitu xg; #5. OtBeT: Xg; = 24 M; Xg; =40 M.
Ne 89.
Hano: Peuienue.
v, =30 06/muu = 0,5 06/c; _ 1 I T
v> = 1500 o6/mu = 25 o6/c; |1 v’ DTi= o5 ~2¢
v; = 8400 06/Muu = 140 06/c; 1
v4=96000 06/mun=1600 o6/c. |2) T2 = o= =0.04¢;
NT;= ! - =~ 0,007 c;
140¢
HTi= —— =62510"c.
1600c
Haiitu T, rnei= 1,2, 3, 4. Otset: T\=2 ¢; T,=0,04 ¢; T3 = 0,007 c;
Ts=6,25-10"c.
Ne 90.
Hauo: Pewenue.
corjlacHo Tabnuuam 1 L 1073 o
T~ 27 cyTok = 648 u. Y T T 684 1,460 4
Haiitu v. |OtBet: v~ 1,46-107 u!
Ne 91. .
Hano: Peluenue.
vi = 1400 06/muH ~ ~ 3,14:0,3 M23,3 ¢’ = 21,9 M/C < Vi s
~23,3 06/c; 3HAYUT, A0NYCTUMA.
v, = 2800 06/MHH =~ 2) v, = dv, ~3,14-0,3 M-46,7 ¢ =
~46,7 o6/c. ~ 44,0 M/C > Vyay , 3HAUKT, HEAOMYCTHMA.
Haiitu vy, v,. Ortser:
v ~ 21,9 M/c; v, ~ 44,0 Mm/c.
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Ne 92.

Jano: I Y
v = 1500 06/MuH=25 06/c; Pewenne. T v’ ! v’
[=90 kM =9-10" m; 4
’ t 9-10"m-2506/c
v =180 km/4 = 50 M/c. N=—=-v= =2 =4,5-10* 06.
v 50m/c
Haiitu N. |Orser: N =4,5-10% 06.
Ne 93,
lIa_HO: . Peuienue. v=2nvR; v = 1 ;
T=4c; v T
R=2m. . .
y= 20 234 34w
T 4c
Haiituv.| Otser: v=3,14 m/c.
Ne 94,
Hauo: 4 _ 2. Pewenue. v = nnd,v, = nd;vs; —v—2—=—d—‘— =l
dl V| dz 2
Haittu Y2 I Orser: V—2=l
v v 2
Ne 95.
Jano: Pewenue. v =2nv (R, = 2nv,R;;
v=953 cMm/c; v 9,53cm/c
- } Vi —a—"""__~0,61 0b/c;
Ri=2,5 cm; " 2mn 2-314-2.5M
R, =T7cm.
vy= Y8 233MC 453 o6
2nry,  2-3,14-7cm
Ty=4-—! ~i64cT,=L=—t_~455c
Vi 0,6lc” vy 0,227
Haiitu v,, T,,|OtBer:v,~0,6106/c; T, ~ 1,64 c;
Va, T2. Vy = 0,22 06/0; Tg =~ 4,55 C.
Ne 96.
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HaHo: Peuienue.
T=27uy= -
=86 400 c; DR= RSiN(E—a) = RcoSa;
a = 60°,
R=6400 kM= [2)v=—:
=6,4-10° . T
Haiitu v. 3)v=2nvR=
6 o
_ 2nRcosa ~ 2-3,14-6,4-10"M - cos60 ~230 M/c.
T 86400c¢
3Ha4MT, CKOPOCTb camonera J0/kHa ObITh 00b-
we 230 m/c, 4TO BMOJIHE BO3MOXXHO INPU COBpe-
MEHHOH TeXHUKe (CYLIECTBYIOT MU CBEPX3BYKOBbIE
camonetbl). CaMONeT NOJMKEH JIETETh C BOCTOKA Ha
3anaf.
Ne 97,
JaHo: Pemenue.
R = 6400 km = _ 2m(R+h)  2-3,14-6,4-10° +0,23-10°M - cos 60°
=6,4:10°m; Vo ¢ 5331 N
h=230kM=" 7810 .
=2,3-10" m;
T = 88,85 Muu =
=35331c.
Haiitu v. Otser: v~ 7,8-10° m/c
Ne 98,
Hano: Pewienue.
R§:4Rl; V] =27[R|/T1;
T2 = 87‘l V) = 27'[R2/T2 = 27I4R1/(8T1) = ﬂRl/Tl:
vy R T 1
v T, 2R 2
Haittu 2. Orset: 2 = 1
1 v 2
Ne 99,
Hauo: Peuienue.
h=3h; v.=27tl‘—;v2=21t1l=2ni=2n—[‘—=
=7 T L, e, 207
2 i-
60 v _h 20h 5
v, Ty
Haittu L. Otset: L =20
V2 V2
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Ne 100.

Hawno: Pewenue. 1) v, = 2nRv, = v, = 21R,V,;
vy = 1200 06/MuH; (R,vi = R,vy;
R, =8 cmM; _on
R, =32 cMm; V2"Vlr—;
Ry;=11cm; 2
Rj = 55 on. 2) v3 = 27vaR; = v = 2V4Ry;

ViR; = V4Ry;

Vi M = V4R4;

p)
vy= Ay = BN 006 =
ryry 32cMm-55¢em
. =60 06/MHUH.
Haiitu v,. OtBer: v4 = 60 00/MHH.
Ne 101.

Jano: PelueHue,
d; = 600 MM; _ _ dy
dz =300 MM; l) vy = T[d3V V= T[szz, V= 72- \Y
d; = 120 Mm;

v = 1200 06/MHuH =
=20 o0/c.

2)v=1tdlvz=7t%vz

2
600MM - 120MM

~3,14- 20 06/c =1,5:10* Mm/c =
, 300mm
=15 m/c.
Haiitu v. OtseT: v =15 m/c.
Ne 102.
Jano: PeleHue.
da=T0cM=0,7M; [ 1) z,,N =zopv
Zin = 48; Vo = ndyy = nd,N 32~ 3,14.0,7 m-1 06/c- B~
Zyn 18, Zyn 18
N=1 06/c;
_ _ = 5,9 m/c.
D,=50cM=0,5m;
_ 2) AHaNOrH4HO
Z1x = 48,
Z = 15. v, = ndN "‘~3l405M106/c——— 5,0 M/c.
2k

Haiitu v, v.
Ne 103.

JaHo:

R=2800mMm;

v =20 m/c.

Haiitu a,.

2-11850

OtseT: v, = 5,9 M/c; v, = 5,0 m/c.

Peinenue.
2 2

a, = v _Q0ule 0,5 m/c.
R 800M

Orser: a, = 0,5 M/c’.
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Ne 104.

JlaHo: PeuieHie.
v =2 KM/c; R R 6.96-10°km
_ 5 Dv=2n—;7=2n—=23,14 ——— »
R=696-10"km. |[DV=2m T e
~2,2:10° ¢ = 25 cyTok.
2 2
2)a= Lo BMO 5 7.10% kuic? =
R 6,96-10°km
=57 mm/c>.
Haiitu T, a. Otset: T =25 cyTox; a = 5,7 mm/c’
Ne 105.
JaHo: Pewenue.
d = 600 mm = Dv=n2~3,142M 41 we
=0,6 M; T 0,046c¢
= 4 . 2
T=0,046¢ v 2w 2nld? 2nd 2-3.14%.0,6m
2) as —=——= 3 = 3 ~ 3 =
R d Td T (0.046¢)
~5,7-10° m/c? = 5,7 km/c>.
Haittu v, a. Oreer: v~ 41 M/c; a=5,7 kM/c’.
Ne 106.
JaHo: Peluenue.
R=40wm; 2
g=9,8 M/c?. g= %; v=JRg =40m-9.8w/c? ~ 20 m/c.
Haiitu v. OrtseT: v = 20 M/c.
Ne 107.
JaHo: Peluenue.
d=175m; 22
v = 93,8 06/MHH~ ‘1:7;”:’“1";
= ],56 ob/c. 2 2d2 2
=8V onldvi~23,1427,5(1,56") =
=367 m/c’.
Haiitu a. OrtBeT: a ~367 m/c’.
Ne 108.
JaHo: Pewenue.
v =172 km/u =20 M/c; V2 v
v=8c¢. a=?;v=2nRv;R= 21[\/;
a=2mnvv~23,14-8¢"20 m/c ~ 10° m/c’.
Haiitu a. Otset: a =~ 10° m/c?.
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Ne 109.

JlaHo: Pewmennue.
R, =2R,. 2
=2k ai:V_;a=(g;] =[ﬂ)=2;
R; A Jy=const Ry
R . B (%)
2) v, =2r-L; 2n
) v T G = ( ) RTZ 7 — R
(224
A Jr—const R 2
Haiitu: 1
OtBer: 0=2,8 = —
a, B. B 2
Ne 110.
JHano: Pewenue.
R, =8R;; 1) v, =2nRin;;
vy =Ln,. v, =2nR,v, = 2n-8R, — 1 v, = 2n—v,, _‘12____1;
40 40 5 i 5
V2
2) a =L =4n’n’R;
1= R IRl
2 2 R
V2 2.2 2N 2.2 1Y |
ay=—==4n"nj R, =4n“—= -8Ry =4n°nf ——;
2 R, h 1% 202 1 130
@_1
a 200
Haitru: n_ 1l a 1
Vv, ay Orser: v S a 200
Yi ‘ q '
Ne 111.
Jano: PeieHne.
S, t,d 2 2
S=v[;v_.L=i _'2_‘_)—=£"
ndt d td
Haitru: #, a. 2
OTBeT: N= , 2;9
dt t’d
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OCHOBbLI THHAMUKH

HAuHamuka uccnenyeT NpHYUHBI ABMKeHMs Tel. M3BecTHO, yTo Juo-
6oe Teno M3MEHAET CBOK CKOPOCTh B pe3y/ibTaTe B3aMMOJCHCTBHSA C
ApyriuMH TenaMu. CHila eCTh XapakTepHcTHKa B3auMoaeHcTBuA. O0sIYHO
cuna obo3uayaercs GykBoil F . ECiiv Ha TeNo AEHCTBYET HECKONBLKO CHII,
TO OHM CKJIa/IBIBaIOTCA Kak BekTopsl. Cymma Beex cunt R, 5, ..., neii-

CTBYIOLIMX Ha TEJIO, Ha3bIBACTCS paauoneucrsyromen R.
R= Fl + F2 + F3

IIpucywee Bcem Tenam CBOHCTBO COXPaHSATH CBOK CKOPOCTH C Tede-
HHUEM BPEMEHH Ha3bIBACTCA HMHEPTHOCTBhIO. Macca ecTh XapaKTepHUCTHKA
uHEpTHOCTH. OGBIYHO Macca obo3HavaeTcs OykBoit m. Macca — cyTh
CKaJIAp, CHila — CyTh BEKTOP.

B ocnose auHaMuku nexat TpH 3akoHa Hetotona. OHH HHOTKYAA He
BBIBOJAITCS M B 3TOM CMBICJIE AHAJIOTUYHBI aKCHOMaM B FE€OMETPHH.

[lepBbiit 3akoH HproTOHa yTBEpHKIAET, YTO CYIIECTBYIOT TaKHUE CHC-
TEMbI OTCYETA, B KOTOPBIX, €CIIM HA TEJIO HE JEHCTBYIOT HUKAKHE BHELL-
HHE CHJIBI, OHO JBHXETCA PaBHOMEPHO U npsamonuHeiHo. Takue cucre-
MBI OTCYETA HA3bIBAIOT UHEPLHAILHBIMH.

Bropoii 3akoH HeloTOHa yTBepxkaaeT, uTO, €C/M Ha TEN0 MacCod m

AcHcTBYeT cuila F , TO ycKopeHue Tena @ byaer paBHO a = —
m

Tpetuit 3akon HeioToHa yTBEpKaaeT, 4To, €Cay Ha TeJIO A CO CTOPO-
Hbl Tesa B aeiicTByer cuna Fg, , TO Ha Teno B co cTOpoHBI Tena A neil-
CTBYeT cuna F,p , ipuuem Fg, =— Fyp .

Tenepb paccCMOTPHM HEKOTOPbIE KOHKPETHBIE BU/BI CHIL.

1. Cuna ynpyroctd. Jta cuna BO3HHKaeT npu aedopMauuu Tea.
CBOiicTBO Ccuibl ynpyroctd F TakoBo, 4To npu HeGombux aedopma-
uuax Ax, F NPONOPUMOHANBHO AX H HalpasjicHa NPOTHB ue(popma-
LHH. Koatb(pmmem“ NPONOPLHMOHATIBHOCTH k HOCHT HaszBaHue K03ddu-
umeHTa xectkocTi. Takum obpasoM, F = —k Ax

2. I'paBuTaumonHas cuna. M3BectHo, 4To BCE Tesla MPUTATHBAIOTCS
ApYT K ApYry ¢ CUI0H F [ponopuuoHalbHON Macce KaxJaoro Tena m;
m> ¥ 00paTHO MPONOPUHOHANILHON KBAaJpaTy pacCTOSHUA R Mexay Te-
aaMu. KoodpduuueHT nponopuUHOHaNIBHOCTH Ha3bIBAETCA [PaBHTalLlMOH-
HOH MocTosAHHOM 1 06o3Havyaercs G.

F=GM%2,
R?

U3 onsita u3secTHO, 4To G = 6,672-10 "' H-M%/kr’. U3-3a manoctu
G rpaBHTaUMOHHBIE CHJIbI HE 3aMETHbl B MOBCEAHEBHOH XH3HH, HO
MMEHHO OHM YNPABIAIOT ABHXKEHHUEM TaKUX OOBEKTOB, KaK IUIAHETHI.
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Heo6x0oauMo OTMETHTBH, YTO Macca, BXoAsAuiads B 3akoH HeroToHa u
Macca, BXOA41as B 3aKOH BCEMHPHOTO TAMOTCHHA — 3TO Pa3jHYHbIC
MO0 CBOCH MNMpUpPOJE BEJIWYMHLI: MEpBas XapaKTEPHU3YeT HHEPTHOCTb,

BTOpas — TIpaBHTAllHOHHOE NPUTDKEHHE. YCKOpeHHe CBOOOAHOrO
naagcHus g Ha BBICOTC H HaJl MNOBECPXHOCTHIO Semau onpenenAcTCs
. M
dopmynoit g=G——=,
(Ro+H)

rae Ry — paauyc 3emnn, M — Macca 3emun. YckopeHue cBo6oaHOro
NafeHus g He 3aBMCHT OT MacChl MPUTATHBAEMOrO Tella, HO3TOMY
BCE Teja MajaloT C OAMHAKOBBIM YckopeHHeM. Ha noBepxHOCTH
3emuy, rae H paBHo Hy0, g~9,8 m/c’.

Ha HeGonbmmux BbICOTaX MBI MOXCM NpeHeOpeus H3MEHEHUEM g.
ITycte Teno GpolieHO MOR YrioM O K FOPH3OHTY CO CKOPOCTBIO Vg. B
9TOM Ciy4ae 3aKOH ABHMXeHHs OyHeT OMMCHIBATBCA Cleyrouieii cucre-

. gt

. . | Y=Yyt vptsino ——
MOH ypaBHEHHH 2,

X = Xo+ Vol COSQ

rAe X, y — KOODAHHATHI TeJIa N0 COOTBETCTBYIOMIUM OCAM, t — BpeMS.
Ocp Y HanpaeneHa BBepX. 13 3Tux ¢GopMyn MOXHO MOSY4YHTh 3Ha-
4eHHE 1A JabHOCTH U BPEMEHH IOJIETa, BHICOTH! OABLEMA H T.A.
Otu GopMyrbl BRIBOAATCA B MPOLIECCE PELUCHHUH 3a4a4.
Ecnu Teo ABUKETCS B BEPTHKAALHOM HAMPABJICHHH, TO CIEAYET NO-
narate o = 90°.
3. Bec Tena. BecoM Tena P Ha3bIBAKOT CHILY, KOTOPas AaBHT Ha OIO-
pY WIH pacTATMBAaeT MOABEC. JTa CHiIa BOOOLIE MPHIIOKEHA HE K Tely, a
K OIOpE MJIM MOABECY; Ha TEJIO XKE ACHCTBYET HOpPMAJbHAA PEaKLMs ONo-
pB! WM CHJIA HaTeHUs HUTH. [1o TpetbeMy 3akoHy HbloToHa Monynu
BeCa Tejla U HOPMAJIBLHOMN peakunH OMOphbl WIH CHJILI HATSDKEHUA HHUTH
paBHbl. Bec Tena MoxeT ObITh paBeH CHIE TAXKECTH, @ MOXKET ObITh H HE
paBex. Hampumep, eciy Tesio JeXKuUT Ha TOPU3OHTAJILHON MJIOCKOCTH, TO
BEC TeJla paBeH CUJIE TAXKECTH, a €C/IM Ha HAaKJIOHHOM, TO HET.
4. Cwia tpenua. Cunoii Tpenus Fyp Ha3eBaIOT CHJy, KOTOpas mpe-

IITCTBYCT ABHXXCHHIO, T.€C. HAIpaBJICHA IIPOTHB CKOPOCTH. Paccmorpmvl
cyxoe TpeHue. IIycTs K mokosweMycs Teny npuioxeHa cuia F . Ecau
F<F max, TO TENIO HE MPUIAET B JIBHXECHHE. Fry max — ITO MaKCHMallbHas
CHJIa TPCHHUSA OKOA, Fip max = WV, rae p—kod3puument tpenus, N—cuna
HOpMAJIBHOW peakuuu OMnopel. 3TO ABJICHHE TPEHHA nokod. Eciu F>Fo,
max> TO TEJIO NpHAeT B ABuxkeHue. [Ipu 3TOM Ha Teno Oyaer AeACTBOBAThL
CHJIA TPEHHS CKOJIbXXEHHUA, KOTOpas paBHa

Frp=Frpmax = WN.
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Ne 112. a) cuna TshkecTH M chiaa ApxuMmena;

6) cuna TsKeCTH, CHiIa ApXMMeEZa U CHJia PeakLiiy OTIOpkIL.

Ne 113. Cuna TAKECTH M CHTA TPEHHA. _

Ne 114. KoMneHcupyIOTCs cHlla TAXKECTH, CHa ApXMMeZa U CHila HATH-

* XKEHUs HHTH. EciM MalIbyuK OTIIYCKACT HUTb, TO CHJIA €€ HATAKEHHS CTaHO-
BATCSA PaBHbIE HYJIIO, H OCTA/IbHbIE CHJIbI HE CKOMITEHCUPOBAHDI.

Ne 115. Her, u3-3a TOr0, 4TO BCErja HaNM4YECTBYET CH/IA TPEHUA.

Ne 116. Bo Bpems Toiuka Ha BaroH AEHCTBYET CHMIa B3aUMOJAEHCTBHMA C
TEMAOBO30M CHNIA TPEHHS, I10C/E TOJIYKA TONbKO CHiAa TpeHHs. B momeHt
TOAYKA BaroH npuoOpeTaeT HEKOTOPYIO CKOPOCTb, @ fociie OyAeT 3amen-
AATLCA NOJA ACHCTBUEM CUIIbI TPEHHS.

Ne 117. a) Her; 6) aa; B) HET; ') Aa; 1) Aa; €) HET.

Ne 118. a) na; 6) Het; B) HET; I') 1a; ) Aa; €) HET.

Ne 119.

a) paBHOMEpHO; 6) 3aMeAIEHHO; B) YCKOPEHHO; I') IOBOPa4HBaET.

Ne 120.

Jatno: Pewenue.
Ry =2R, Llapuky He CKONB3AT, €U ma ,, = m,d ,»;
“12 2,,2
a, =—=4n°v°R,.
yl Rl 1
AHJIOTHYHO a), =4’n’R,.
m_% R_1
m ayz Rz 2
. m my, 1
Haittn: —%. Otser: —2=-—.
Ne 121.
Jano: my 100
Pewienue. mpra=mgna;, mgp=—=—"=201
mp =100 T;n=>5. T BY BT Ty 5
Haiitn: mg. |OTBer: mg=20T.
Ne 122.
HaHo: Peenue.
n=2n
m R’ myocr =8r.
a, 1
Toraa umeem: rla, =8r’a,; —2=—.
a
]
Pe3ynbTaT OT Ha4yabHbIX CKOPOCTEH HE 3aBHCHUT, T.K.
[P Nepexoax U3 OJHOH HHEPLHATILHOH CHCTEMBI B
JAPYTYIO YCKOPEHHE HE MEHAETCS.
Haitt: 22 [Orger: 921
aq ay 8




Ne 123.

JlaHo: PerueHue.
o) =ll,3~103§; g-anp,al =§1tr3p2a2; P14 = P2ds;
py=78-10° 5 22_=,°_1_EM~145,
M a ¢ 7,8-10°kr/M
Haitu: 22 Orser: 22 ~1,45.
Ne 124,
Jlano: Peuienue.
v =3 M/, 1) g =22, , _Yn
W =1 M, l A ™2 A
V2| :_1 M/C,' 2) m|a| + mzaz = 0
vy, =1 M/c. my _|a| |vl2 v“| I 1 M/c-3 M/c |_
m az v —vn| |1 mic=(=1 m/c)|

3) OGe Tenexky CMEHHIM HAMPABICHHE ABHXECHHA Ha
NPOTHBONOJNOXHOE. JI0 U NOC/Ie CTOIKHOBEHHS OHH
ABHKYTCA PABHOMEPHO M NIPAMOJIMHEIHO, €C/IM NPH-
HeOpeyb CHIaMU TPEeHHA.

Haiitn: 22, |Otser: LT
m m[
Ne 125,
JHato: Peurenue.
=400r;my;=600r; | my = mz"2§
=3 M/c;
v
2= 600
Haiitu: v,. IOTBeT. v, =2 M/c.
Ne 126.
Hano: Peruenwue.
my =60 T;
v =0,3 m/c; | (vi2 = vi1)| = |mavals
V2 =0,2 M/c; I l IO 2
Vi —Wh m/c—0,3 M/cl
=0,4 m/c; my = 60T =15T
V2 we 2= l v, | I 0,4 m/c |
Haiitu: m,. Otser: my =15T.
Ne 127.

a) Cuna nepenaBaeMas (pyTOONIHCTOM; CHIIA TAXKECTH; CHJIA TPEHHUA.
MakcuManeHas cuna nepeaaBaemas GyTOOIHCTOM. -
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6) Cuua TxeCTH; CHIa TpeHU. MakcuManbHas cuna Tsoxkectd. Cuibt
TPEHHUA U TXKECTH COHATIPAB/ICHBI.

B) Cua TAXKecTy; Cuila TPEHHUS., HO CHIIbl TPEHHA H TAXKECTH Halpas-
JIEHBI POTUBOMOJIONKHO.

r) Cuna peakuuH omopsl; CHIa TPEHHSA; CHJIA TAXKECTH. Makcumansb-
Has CHJIa pEaKLUK ONOPBI. .

Ne 128,

a) Cuna TXECTH M CHIa peakuuu onopel. OHU paBHbI 10 MOAYJIO HO
MPOTHBOIOJIOXKHBI [10 HANPABIEHUIO.

6) Cuna pyku, cHia TKECTH M cHna peakuuu onopsl. Ilocneanue
JIB€ CHJIbI CKOMIIEHCUPOBAHBI. A

B) Cuna tpeHus, cuna Tsxectd. OHH HampaBJICHb! IPOTHBOMNOJIOXKHO,
CHJIa TAXKECTH OOJIbLIE CHIIE TPEHHS.

Ne 129.

a) Cuna TsKeCcTH U cuiia peakuuu onopbl. OHH CKOMIICHCHPOBAHBI.

6) Cuna uHepLuH, cHia TAKECTH U CHIIa peakLHu onopbl. OHK CKOM-
MEHCHPOBaHEI.

B) CHila TAKECTH U CHJIa peakuuu onopbl. OHH CKOMIIEHCUPOBAHbI.

r) Cuna TsxecTH, Cula peakuuH, cuia uHepuuu. OHH CKOMIIEHCHPO-
BaHBbI.

Ne 130.

a) Cuna TAKecTH U chiia peakuuu onopbl. OHU CKOMITEHCHPOBAHBI.

6) Cuna uHepuuH, CHiIa TAXKECTH U CHIIA peakUMH onopbl. OHH CKOM-
NEHCUPOBAHBI.

B) CHna TAXKeCTH, CHla peaKkLMH OMOPhI, CUNa TPEHHS [OKOS U CHiIa
TAru asurarens. [lepBole 1Be CKOMNEHCHPOBAHbI, a CHNIA TATH ABUTATENA
HECKOJbKO 60JIbILIE CHIIBI TPEHUS TTOKOS.

r) Cuna THXKECTH, CHJIa pPeaKUUH ONOpHI, CHJIA TPEHHS, CHAA TATH
asuratess. Cuiaa peakuuu ONophl MEHbLLE CHIIbI TAXKECTH.

) Cuna TaXeCTH, cula peakUH ONOphl, CHIA TPEHUA MOKOS Y CHIla
TAry Apurarens. OHH HC CKOMIIEHCHPOBAHBI.

e) Cuna TsKecTH, cHia peakUWH OHOpkl, CHiIAa TpeHus (0 aopory, To
2 MOILHBIX KONOJOK O Koeco). [lepBble ABE CKOMIIEHCHPOBAHBI.

Ne 131.

a) paBHOMEPHO MPSIMOJIMHEHHO;

6) FOpU3OHTANILHO € YCKOPEHHEM;

B) YCKOPEHHO OMNYCKAeTCH, FOPU30HTAILHO pAaBHOMEPHO;

r) YCKOPEHHO MNOAHHMAETCsl, FOPU30HTAIbHO PABHOMEPHO.

Ne 132.

[Ty3bipex HauMHACT ABUIrAaTbCA PAaBHOMEPHO U NPAMOIMHEIHO, eclu
BEKTOpPHAs CyMMa CHIbl ApXHMEAR, TAXKECTH M COMPOTHUBIECHHS CTAHET
paBHa HYJIIO. ;
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Ne 133.

R R
a
12
Jlano: Pemenue.
F=10H; |1) R=F+Fs;
F, =14H;
sz————- R= JF‘.z +F? —2FFycos(n-a) = Jﬁz + Fy? + 2F Fycosa.
aiitu:
R. R 2) Tk. ~1<cosa<},TO
min’ - *max-:
Run =\FZ+ 2 ~2FF; =\(Fy- F)’ =
=Ff-F,=14H-10H=4H;
Rpue =R} + B +2FF, =\(F+ RY =
=Ff+F=14H+10H=24H;
Orcrona umeeM, uto F, —-F SRS K +F,; 4H<R<24H
Takum 06pa3om a) HeT; 6) Aa; B) Aa; I) Ja; &) HET.
Ne 134,
Ax
F, F,
4.: ’
0 y
F;

W3 pucyHka BUAHO, 4TO R=F + F, + F
PaccMOTpHM NPOEKLMK HA OCH KOOPAMHAT.
(1) x: 2Fcosa=F; (2) y: Fsina=Fsina

PasencTBO (2) umMeeT mecto mpu moboii cune F u yrie a. PaseHcTso
(1) — TonbKO, KOTAA BBIMOJIHEHO COOTHOUIEHHE 2 cos a = 1; T.c. mpu
N=60° '

Taxum o6pa3oM, OTBET 3aauu — Ja.
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Ne 135.

F,
o
-
F,
Hano: Pewenue. 1) R=F+ K +F
F=200H; |2) B npoexuusax 1a ocu KoopauHaT:
n=60°. x: R =Foosa+F+ Feoso,=

=F(1+2cosa)= 200 H~(l+2~;—)=400 H;

y: R, = Fsina - Fsino. = 0.

) rR= JR_} +R,? =R, =400H.

Haiitu: R.  |Orer: R =400 H.
Ne 136.
Hano: Pewenue. R, =F; R, =mg—F;

F, =300H, ;
: ’ R:/RXZ+R2=JF,(2+M -F) =
F, = 500H; ’ (me - F)

=\/3002 H2 +(9o kro10 m/c? - 500 H)2 =500 H.

m = 90kr;
Haitty: R.  |OtBet: R = 500 H.

Ne 137.
Hano: Fy =550 kH; | Pewenue. R, = F, — F; =555 kH - 550 kH =5 xH;
F, =555 kH; R, =Fy— F, =162 kH 150 kH =12 xH;
ij;%gg ﬁg R=\JRZ+ R =5 «H? 4122 kH? =13 kH.
Haiitu: R. IOTBeTI R =13 kH.

Ne 138. y

LLLNY L L L

—>

X
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Hano: Pewtenye. T+ F = mg =0 . B NpOEKUMAX HAa OCH KOOPAMHAT
m=1,6xr; x:F-Tsina=0 Tsina = F
F=12H; -
y:Tcosa—mg =0." |Tcosa=mg
2
T=JF?+mg? =\ﬁ22 H2+1,6% kr?-10% (m/c?) =20 H.
Haiiti: T |Otset: T =20 H.
Ne 139,
Hato: Pewenue. F =may; m =ﬂ; Fy =may; a, =§;
F,=15«kH; a m
F2=60 kH; F, 60 xH 2 2
> =—%q = — fc* =2 Mm/c’.
a=05mc | F N T Tsen OO M =2 mie
Haiitu: a, . |OtBet: g, =2 M/c?.
© Ne 140.
Hano: Pewenue. Fy=ma; m= E’-;
Fy =60 kH; a
= 2,
@=08 /e | o - RO2 60 kH- ZM/C =150 kH.
a, =2 mfct. a 0.8 w/c?
Haiitu: F, . |Orser: F, =150 xH.
Ne 141.
JaHo: Pewenue.
m,; = 4kr; may; = mya,;
m, =10kr; m 40 xr
=— 2 c“ =08 m/c
a, =2m/c?; @ my 4= 10k / M/
Haittut: a, . |OtBert: a, =0,8 M/C .
Ne 142,
Jano: Pelnenue.
mg =4 T, F =mya =(m0 +Am)a;
2
ay=0,3 m/c?; -
) Am=m—°(a°—a)=m0(&—l)=4 M 1{=2T
a=0,2 M/c N a a 0,2 M/c
Haiith: Am.  |Otser: Am =2T.
Ne 143,
ByaeM cuutath no dopMmyne F =ma,Bhipaxas To, YT0 HeoOxoaumo
y3HaTh.
Ne 144,
Jano: Pewenue.
m=60T=6-10%r; F 9.10°H 3
a=—-=———4——=],5 M/c
F =90 xH=9-10* H. m  6-10%r
Haittu: a. OtBeT: a=1,5 m/c?.
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Ne 145,

Hano: Pewenne. Fy =ma;; F, =ma,; 2 M9,
m =2, 1 ma
my=8T; a_FK.m_,21r_1
F-) =2F~] a [:l m2 8T 2
Haitrn: 22. |Orser —‘—Il:l.
a, al 2
Ne 146.
Hauo: m = 0,5 kr; | Pewenue. 1) a=2;
t=0,02¢;
v=10 M/c. 10 M/c _
2) F=ma= m— —05 KI* O,OZC_ZSOH'
Haiitu: F. |OTBeT: F=250 H.
Ne 147.
Hano: at? v v,
I=5wm; Pewenue. 1) I=T; v=at t=—, I=Z;; v© =2al,
m=425 xr; F 5 _F
F=19.6 H = 2) F =ma; =——, v =2—1,
=1,69-10* H 2F1 _ [2:1,96 -10* kH 5 ™
~68 M/c.
42,5 xr
Haiitu: v. OTBC’!‘. ve68Mm/c
Ne 148,
Aano: Pewenue. 1) F=ma;; F=may;, m =£; '"2=£?
=0,4m/c?; a a
a2=0,lM/C2; 2) F= (m[+m2)a—a[i+£J 1=L+_.l_;
ay a) a a, ay
2. 2
__aa _04 M/c2 0,1 M/c2 - 0.08 m/c.
ata, 0,4wm/c“+0,lm/c
Haditi: a.  |Otser: a=0,08 m/c?.
Ne 149.
HaHo: Pewenue. 1) may = F; (m+Am)a; = F;
l = 40cM=0,4m; 2) 1= =220, h_a,
I, =20cm=0,2Mm; 175 2T L, a
Am=200r=0.2kr3{ 3y m a4 _y Am_hoAm_h
m+Am ay ’ ax m 2’ m '
= Am 02K g5k
Lo 04m -1
I 02M™m
Haiitu: m. Otset: m = 0,2 kr.




Ne 150.

JlaHo: Pewenne. 1) Ha kaxaom ysactke 0+5c, 5c+10¢,10c+20c
m = 2KT; Av
—————— ~ X
To— HalaeM yckopeHue o popmyne a, = ~
10M/c~0
0+5cra, =_§T/—_F—=2M/C2;
5+10 c:ay =MM/_C=O;
10c-5¢
0-10m/c 2
+ ra, = —————=-1M/c%;
10 +20c:a, 0 c-10¢ 1 mM/c“;

2) T.x. F, =ma,, TO Ha KOXIOM M3 Y4acCTKOB Mbl Oynem
UMeThb: 0+5¢. F, =2-2=4H;
5+10c: F,=2-0=0; 10+20c: F, =2.(-1)=-2H.

Ne 151. la BO3MOXHO, €C/IH 3aKpeNUTb OOHO M3 MOJYLIapHH K YeMYy-
m60 (ctene, HarmpuMep). Toraa noHaxo6uTea 8 Nomanei.

Ne 152, OHn OAMHAKOBBI MO MOAY/MIO, MPOTHBOMOJIOXKHEI M0 HanpasJie-
HHIO, COTJIACHO TPETheMy 3aKkoHy HruloToHa.

Ne 153. B nepBoM ciryyae HH4YEro, BO BTOPOM OH HAYHET JIBHTAaTbCs B
NPOTHUBOMNONOXXHOM HalpaBICHUH,

Ne 154. Korpma 4enosek B jofke JaBUT Ha ee OOpT, OHa HE NMPHACT B
JABHXKEHHME, T.K. U Ha YesioBeKa AEHCTBYET Takas ke cuiaa. Koraa o Tonkaer
JI0AKY cTOs Ha bepery, oH AelCTBYeT ellie K Ha 3EMITIO.

Ne 155, Cuuna jeiicTBus Ha BOJIOCHI paBHA CHIIE ACHCTBYIOLIEH Ha PyKYy.
Ne 156. B 060ux ciryyasx Her.

Ne 157.
JaHo: g =10m/c; |Pewenue.
v =0,2am% = ITo Tpetemy 3akony HetoToHa |AF| =|AFR|;
=2-10"* m?; AF, =cgV =10 m/c?-10° kr/m>-2-107* M* =2 H;
¢ =10 kr/n’, F=4H+(-2H)=2H; F, =8H+2H=10H.
Haittu: R, F,. Otser: F; =2H, F,=10H.

Ne 158.
JaHo: PeweHue.
b, =103kr/M>; 1) 1o Tperpemy 3akory HeloToHa AR =AF,

m=54r=5,4x 2) AFI = pagV = psgﬂ: _p_"gm
p P

x1 O'zxr;

3) Amg = AF, + AF, = ZR“—gm;
p=2,7x1 03~KI‘/M3; 2 : P

3 2
Am=2-&-m=2~—”)——M3/c—2—~5,4~10'2Kr=4-10'2 Kr.
[4 2,7-107m/c
Hantu: Am. Otset: Am=4-10"2 kr.
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Ne 159,

QHO:
A , |Pewenne. F =kAh; k =—Fl—; Fy=kAl, = F A—[2;
Al = 2cm=2x10"2m; Al Al
F =20H; 2 1072

' , ———(”21——103‘{, F2=20H-61—021"—=60H.
Aly = 6cM=6x10"Mm; 2107 M 2-107° ™M
Hairu: k, F. Omser: k=102, F, =60H.

M
Ne 160.
Jauo: Al =1mm=1073y; |Petuenue.
F =kAI =10° xH/m-107° M =100 H.

k =100 kH/m = 10° H/m.

Haiitu: F.
Ne 161.
Hauo: g =10m/c?;
k =0,5kH/M=5x10>H/m;
m = 200r=0,2kr.

| Otser: F =100 H.

Pewienue. kAl =mg;

mg _ 0,2 kr-10 m/c?

; =410 m=4mm.
k 5-10% H/m

Al =

Haitru: Al
Ne 162.
Hano:
o =360MM=0,36m;
l} =230cm  =0,23m;
F=4,35H =4,35-10°H;
1o = 442mMM=0,442cwm;
1y =273cm =0,273mM;

F, =4,4xkH=4,4-10°H

OtBeT: Al = 4Mmm.

4,35-10°H

R __ <
0,36M—0,23m

Pewenue. 1) £ =7
10~4

~ 3,3.104E= 33xH/M;
M

4,4.10°H

Fz _ -
0,442m —-0,273m

Lo -1

2) k2=

~2,6-10* B 26xmm.
M

Haiitu: &, k,.

Otser: k =33kH /M, ky ~26xkH/M.

Ne 163.
Hano: Al =5cwm; Pewenue. k,Al, = khAL;
Al = low; ky =k 20~ 100kEM - 2 = S00H/M.
ki = 100xH/™m; A12 Tem
Haiitu: k,. IOTBCTZ k; = 500H/m.
Ne 164.

Ilo rpa(buxy BHAHO, 4YTO YAJIHHCHHEC X, BABOC 60.71!:[!16 YAIHHCHHUA X

npu oaHoM cune F.

T.K. kl -
x2
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Ne 16S.

F _4H

ITo rpaduky Buano, uto Al =14m-1M=04m. k =—=——=10H/M.

Ne 166.

Al 0,4m

Ecnu npoBosioka Npy MPUI0KEHUH CUMBL F YUIMHIIACH HAa Al, TO KaX-

Al o
Jas U3 €€ MOJIOBUHOK YAJIHHUIACh HA —2- H3 cooGpa)Kex-mu CUMMCTPHH.

F 2F

Tx k=L, w0 ¥=E£.2F_5
Al ézi Al
Ne 167.
JaHo: Pewrenue.
kl’ k2- F=k|A1| =/(2A12 =k(A[l +A[2),
LD Y N Y P VY
AP ALT T AL+AL K F ok, F
_]__AII+A[2_ A_1|.+A_12_L+L. _ klkz
k F F F k k' = k+k
Haitu: £. Orser: k= kik, .
kl +k2
Ne 168.
HaHo: k =100xH/Mm, |Pewenne. kA! = ma;
a=0,5m/c%; .10%.
_ma_2-10°-05 10 50'5 =102 m=1cm.
m=21=2-10° kr. k 10
Haitu: Al |O‘mer: Al =1cm.
Ne 168.
Hato: Pewenue.
=81=8-10%; M2 8-10% 1+ 2-10°
m=8T KT F=Gm‘m2=6,67-10’“HI: 8-10 xr2210 L
my =207 =2-10*kr; R Kr 100% M
R =100m; ~1,07-10° H
Hatimu: F. Otser: F =1,07-107 H.
Ne 170.
Hauo: Pewenue.
r=100m =10%m; | T.K. HaM HEOOXOAMMO OLEHHUTD NOPSAOK CUILI B3AH-
m =10000T = MozeitcTeus GyueM cuutath G =107'"H - m%/kr?.
—107 icr 2 2 782 .2
=10"kr; FzG-—m—=IO']°H'M (10 )KI" —1H.
r? kr 2 (]OZ)ZMZ
Haiitn: F. Orser: F~1H.
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Ne 171,

aHo:
A 24 Pewenue. F = GM3—12W"
M; =6-10""kr; R
_ 2 2 1024 o 941022
M, =174-10kr; =6,67-10'“H M .6 10°" kr 7,42 10 Kr=2-102° H
R=38-10°w Kr (38:10%) w2
Ha#in: F. Otser: F~2-10° H.
Ne 172,
};lzal:l_oéR‘ Pemenue. F=G'—n—ti; R =G—’-"——A2£=Gm—]v;;
| =2R; R R 4R
Ra =5k, pogmM_omM Rl B _1
27VRE eREF 4 F 36
Haiitu: ﬂ .F_Z_ Otser ﬁ.:.l_ fl:L
F F F 4 F 36
Ne 173.
Ilauo:F Pewenne. F = GT——Azi; F= Gﬂgi =L;
A= m; R3 r 100
mM mM 2 2
R, = 640KkM: G——=G ; r©=100R5";
2 = 640ma; r2 100R;> ’
r =10R; = 6400 kM -10 = 64000 km.
Bce paccTosHue CUMTaeTCs OT LEeHTPa 3eMIIH.
P ATp
Haiitu: r. Otser: r = 64000 kM.
Ne 174.
Hano: Pewenue. GM—;m= G M,m s Mt= M,(I—r)z;
| = 60R;; r (t-ry
My=8IMyi |2 _g1(i-rfs r2 =812 +81°% — 1620,
80r% —1620r +812 =0; 1 =09, r,=1125/>1.
3Ha4MT 1y HE MOAXOAUT, XOTA CHIbl M PaBHEI B 3TOMH TOY-
K€, HO OHH OJAMHAKOBO HANpPaBJIeHbI.
r=091=09-60R, = 54R;.
PaccTosHue CYMTACTCS OT LEHTPa 3eMIIH.
Haditu: r.  |Orser: r =54R,;.
Ne 175.
JaHo: ) (,,, + ﬂ)_ 5
g .. _ 2)2 3 .m" 3
F‘I; PemeHue. Fi—GRz, Fz—G——Rz——ZG'R—Z—ZF‘l
Haiitu: F;. | O1ger: R =%F,.
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HAatio Peluenue, g = G-——f;
g =9.8m/c%; Ry
R=§-3—' g'=G M 5=G M2=iG—Mf=igz 4,36 wm/ct.
2’ (R+Rs) (ER) o R° 9
2
Haiitu: g |O1Ber: g'~4,36 wm/c?.
Ne 177.
Jano: gR? M
. M:—-———: = —;
g =372mic% Pewenue G =8 GR2

R =2420xm = 2,42-10%M;

3n w/c? -(2,42 : 10‘5)2 m>

~3,2710% kr

6,67-107! 1
Kr
Haiitu: M. OtBeT: M =~ 3,2-1023 Kr
Ne 178.
Hano: , |Pewenue. g3 = Gﬂi; gu=G M—’;
g3 =9.8m/c”; Ry ”
R, =0,53R;; =GMg G o,nM32 _ 0,112 GM—g-=
M, =0,11M;; R, (0.53R;)" (0.53)° Ry
ol 78~0,4g = 3,92 w/c?.
" (0.53)°
Haiitu: g,. | Orger: gy =3,92m/c2,
Ne 179,
JHano: Pewenue.
=328R ; M, =50M,; M, _ 50
Re; M, c g =G~ =——g, ~0,00046g;
R, =0,016R; M, =0,31M,; R? 328
‘ M 1
g, =612 . 032 ~1200g..
R2 0,016
Haiitu: gy, g,. Ortsert: g =0,00046g., g, ~1200g..
Ne 180.
Aano: ; Pemenne. M =c—4£R3; g =G—ﬁflz'ziﬂopR zi.3,14~
¢ =5200 xkr/nm’; 3 R* 3 3
R=6100 kM= .(,'67.1()‘“H u 5,2-10% kr/m?-6,1-10% M~ 8,9 m/c?.
=6,110%; kr?
Haiitu: g . OrBet: g~ 8,9M/c2.
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Ne 181,
Hauno: m=750 xr; |Pelwenue.

g, =9.8m/c; F, =mg, =750kr-9,8m/c* = 7350 H.
g, =1,6m/c?; F, =mg, =750kr-1,6 m/c? =1200H.

Haitu: F,, F, . Ortset: F, =7350H, F, =1200H.
Ne 182.

Jauo: m =80 kr; Peuienue.
Ag =01 cmic? =103w/c?; | AF = mAg =107 m/c” -80kr=8-10H.
Hatitu: AF. OtBer: AF =8-1072H.

Ne 183,
Jano: m=901=9-10%; |Pewenne.

4

g =9,77 m/c?; AF=m(g,—gO):9~lO Kr:
20=9.81 ic: 0.81wic2 =977 wc? )= 3,6-10°H = 3600 H.
Haiitu: AF. Otset: AF =3600 H.

Ne 184,

Pewenue.

HaHo: a=20 w/c;
P=ma+g)=80xr-(20wc? +10m/c? )= 2400 1.

g=]0M/c2;m=80Kr;

Haiitu: P. | OtBer: P=2400H.
Ne 185.
Hano: y )
v=Twm/c; Pewenue. 1) a=- 2) R=m(g+a)=m g+- )
t=15c; v 7 wle
m = 80 kr; APx—P|—mg—m—’-—80Kr.m~37,3H’
3) PZ:m(g—a)=m(g_l;_);
TwMlc

AP, = P, ~mg = —m; =80T ~-373H.

5S¢

Haittu: AR, AP,. |OtBer: AR =37,3H; AP, =-37,3H.
Ne 186.

) R=m(g+a)=2mg; a=g;2) P =m(g—a2)=%; as 2%'
Ne 187.
HaHo: m=70«r; |Peuenue.
=838 wic?; P=m(g+a)="70xkr{838/c? +1,62m/c? )= TOO H.
g=162 m/c?;
Haiitu: P. IOTBer: P=700H.
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Ne 188.

Ye

HaHo: w2
m = 40 kr; Pemenue. 1) R=m(g+a,)=m g+-};— =
1
R =20m; 5
Ry =10 m; =40 kr-| 10 M/CZ+Q9M—/C)— =600 H.
v =10 M/c; M
2
vy =5 !&{/C 2)&=m(g+au)=m(g_i}=
R,
(5 mic)’
M
=40 kr-| 10 m/c? —3—— =300 H.
10c
Haitti: B, P,. Orser: P =600H, P, =300H.
Ne 189.
JaHo: Pemenue.
m=300T=3-10kr; ng At Fy _4-10°H+094.10°H
F =1 MH =10°H; AR 3-10°kr
F, =940 kH =0,94-10°H. | ~16,5 m/c?.

Haittu: Ag. OtBer: a=~16,5 m/c2.
Ne 190.
Jano: Ar=1lc; Pemennue.
v =50 M/c; 2 -] 50m/c—10mc 2
vy =10 M/c. Ag= At = lc = 40 m/c”.
Hairu: Ag. Orser: Ag =40m/c?.
Ne 191.
Hano: 2 2
. R=800m; Pewenue. Ag =~ = (2(:;?)3‘/: = Sowse’,
v =200 m/c.
Haiitn: Ag. OTBeT: Ag = 50 m/c 2.
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Ne 192. Jla, neperpy3kH, KOrua OTTAIKHBACTCH OT 3€MIIH, HEBECOMOCTD,
KOTJIa HE KacaeTcsa 3eMIIH.

Ne 193.1).
Ne 194.
aHo:
}]1(_327 _ Pewenue. F:Gﬂﬂz; R =G—mM—7;
moslkM= R, (R, +R)
=327-10w; G _G_mM 1 1
R=6410°. | F_F &' (rR+R) AP (R +R)
F Gm™ R
2 2
R.’i R3
5 2
2 _ .
R,+R 1+ & | 432710y
s 6.4100m

i 9%.

KocMOHaBT HaXOUTCS B HEBECOMOCTH, T.K. €r0 YCKO-

peHue ObUIO paBHO YCKOPEHHIO KOpabiia.
Haitu: . F-FR
F-F Ortser: ~0,09.
—

Ne 195. 310 BO3MOXKHO, TONBKO NPUAAB BECAM HEKOTOPOE YCKOPEHHE.

Ne 196. MoxHo, T.K. 4eoBeK paGoTas MOIOTKOM, COOOUIaET eMy HEKO-
TOPOE YCKOPEHHE, KOTOPOE MOXKET OBITh BECbMa BEMKO B MOMEHT yZapa.

Ne 197. T.x. Ha 3eMne ecTb aTMOCchEpa, ¥ Ha TE0 BCEraa JACHCTBYET CH-
J1a BA3KOTO TPCHHUSA.

Ne 198.
Jano: R =40 m; 2 >
g =10 m/c. Pewenue. g="3 V= gR = V40 m/c® 10 M =20 M/c.
Haiitu v. |Otser: v =20 m/c.

Ne 199.

Byaer cuutaTth, 4TO PACCTOSIHHE OT KOHIA BBLITAHYTOH PyKH A0 Noja
1,5 M.

2
s=8. (= f§= L3N g5 v=gr=10m/- 0,5 c =5 wic.
2 g 10 m/c”

Ne 200. [To dororpadun Haiigem KomuyecTBO KiaeTouek: 16. 3naunT Teno
npotekno S = 16-5 cM = 80 cM. Kamepa caenana 5 CHUMKOB. 3HAaUUT BpeMA
monetat=(5-1)0,1c=04c.

2
S.—_&—; g:£§_=—_2—8_M_2=10M/C2.
2 © (04¢)
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Ne 201.
JaHo:

2 ) 2 (2 )
=21 Pewenne. 1) S, = ;‘; Sz=%2—;s—2=%=( 12) =4,
. 1 Il t|
2) = gtl, Vz—gtz, —'—-g-{-z-'—:g!' =2.
w gn uf
Haiitu: 5 Orser: §—2—=4, =
S v S v
Ne 202.
Hano: 2H  [2-57.5m
= Pewmenne. 1) H = =34c
57,5 m. ) ,/ ,/ 10w/
2)v=gt= 2Hg=J2-57,5M-10M/C =~ 34 m/c.
Hairn: ¢, v. Otser: 1= 3,4 ¢, v=34 M/c.
Ne 203.
Aaioé M: Peinenue. 1) Hl ;] s t|= 'Z_I-II',’ V=gt|=\’2ng;
? V g
H2=2M.
2) v=at, Hz_Vz-Eﬂiﬂ a=g 10wt M 225 wie?;
2a a Hz 2M
v_y2H Hy_p [ 2 2 =04c.
a g H VgH, 10M/c?-5m
Haiitu: 1, a. |OtBet: a =25 m/c”, t=0,4 c.
Ne 204.
Jano: Pewenue.
t=1lg gt Jﬂ \/ﬁ
= h=2—;, t=[—; y=g(t-1)=g| |—-1|=2gh-
h=80 M. 2 ‘ g 0= & g( P
2
- &g _ & _ T
l=vyT+ 5 2ght 7 (/2g _g?)=
2
210 m/c? .80M_10__M/.;__£] =35Mm.
Haittu: /. |OtBet: /=35 M.
Ne 205.
JlaHo: 2
1=2¢; Pemenue. 1) 1=v0'c+§1:2—; v0=—(l gt 2)=-—%'
1=60 M.
2) vo=gt’; /:EQ:—I——l;
g gt 2
/
3)t=t +r~———+t—i+——L2M 2y,
gt gt 2 10Mc°-2¢c 2
Haiiru: ¢ OtBer: t=4 c.




Ne 206.

Jano: Pewenne. vy= (N - 1) 1g;
1=1lg _ gtz 2 gt?' 1 2
N S=vyt+ T:(n—l)gr +—~2——= n-- |8t ;
Haiitu S.
Tt OtBeT: S = (n——%)gr2 .
Ne 207.
JaHo: 2
Yo=20 m; Pemenne. 1) 0 =y0 - VT —gT;
=1c. 2
10 m/c? (1
=_( 0___ =__(20 ————-———MC ( ) y=15 M/c;
2) A= Zy ’2 20m
10 m/c?
Haittu: vg; Ar. | OtBeT: v, —15 M/c, At=1 c.

Ne 208.
Jano: 2 2 o
hy; h,. Pemenne. 1) i _—2—- hy = vol+ hz h —v0t+—g§——g7=voz.
hz 2”1 g
v ;2 “Lvg=(hy-h }— :
0= ) by = Pl (hy~H) o
Haittu ra
vg. Ortser: Vo —(h2 hl) 2hl
Ne 209.
JaHo: 2
t=60c. Pemenne. h = 5(—’-) £ 10m/c (6¢c) =45 m;
212 8 8
4 2 )
Vg = g; =10m/c -6005 =30 m/c.
Haiitu: vo, h. | OtBet: vy =30 M/c, h =45 m.
Ne 210.
JlaHo: 2
v h=vt—-8— 5 , )
Peruenue 2 =h= y_& _VvV_
2
0=v——gt<=>t=—‘i g 2 2
=> M _8a_g
hy g
Haittu: b, _, {Otser: Ay _
h h,
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Ne 211.

Jano: Pewienue.
hy = 4h. v vioh vowm_[n
28 T 28 movi o om \h
Haijitn: - OrtBer: Y229
V[ VI
Ne 212,
JaHo: Pewenue.
Vo= 2 M/c; 12 gt’
h=1c¢; 1) x|=v0r—§2—; x2=—v01——2—;
= S5c.

2) rt)=|x; - x;|=

2 2
Vo[—%'+ V(ﬂ"f“%":szf .

NA)=22mclc=4m
4) r(t;) =22 M/c-5 ¢ =20 m.

Haitru: r(f), r(1y); r(ty).

Otet: 1{t) = 2vot, {1;) =4 M, r(t;) =20 m.

Ne 213.
HaHo: . 2 2 2
v, = 1,5v,. Pewenue. A = hy =22, —}52—=V—§=1,52 =2,25.

> 2g 28 B
Haiitu: —hi Ortser: %2— =2,25.
1 1

Ne 214,
JlaHo: Peuienue.
vo=800 M/c; 1) v =v,—gr=800 m/c — 10M/c>6 c = 740 m/c;
t=6c. 2 2, 2

2) h= vot—-g-;——= 800 m/c-6 C—M=4620 M.
PeasibHble BEIHYHHBI MEHBILE U3-33 HAIHYUS TPEHHS.

Haittu: h,v. |OtBer: v = 740 m/c, h = 4620 m.

Ne 215, -
Jlano: PeuieHue.
vo= 30 M/c; 2.2 2 2
= 10 s, P _ (30mrc) (102M/C) 40

2g 2-10m/c
- 30 m/c~-10 M/c
2) vy =vy-gl; n=2""_ =2¢;
) vi=vo-gn; 4 p - ,
=V -l Iy = Vo + V| ___30M/c+lOM/c =4c
TS R 10 wc? '

Haittu: h, 1, t,. |OtBer: h=40M,4,=2¢,5,=4c.
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Ne 216(n).
Jano:
vV, = 3v

Haiitu:

h

hy

?

Ne 217.
Jauo:
Vo= 20 m/c.

Haiiru: y(¢)

Peluenue.

2
=vt—2—

h

Pewenne.

2
1) y(t):vol——g;—=20!—512;
vo-\fvg—Zgh.t Y +\,v§—2gh )
62 — )
g g

20m/c— (20w 210w/ 15w _

812

2) V0t+h=0; tl=

3)Mpuh=15m 4 =

10
=l¢;
20 /e + /(20 /c)? ~2-10M/c? 15 m
10
20M/c—(20M/c)* —2-10m/c? - 20
[pu h=20m ¢t = M \/( w) M
10
=2c¢
20m/c +(20w/c) —2-10wm/c? - 20m
[2: 10 =2C.

Orcrona nonyyaem, yto # = 20 M — MaKCUMaJIbHas Bbl-
coTa.

3HayuT, HA BBICOTY A = 25 M TeNno He NOAHUMETCH.

U peiicrBurensHo, npu h =25 M

v2 —2gh=(20m/c)* —=2-10m/c? -25m =-100<0, a noa
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Ne 218.
JHano:
Yo= 25 M;
Vo= 20 m/c.

Peruenue.
1) 3a nHayano orcuera NMpUHHMaeM TOYKY OpocaHus.

2
yi(t) = vt —% =20¢—5¢2

2) 3a HayaJIo OTCYETa NPUMHHMAEM [TIOBEPXHOCTh 3EMIIH.
Y2 (t) = yo + vyt —%2 =25+ 201 - 572

3) Meu ynager Ha 3emmo y,(f) = 0, T.e.
25+20t- 57 =0;

t2—4t—-5=0;1,=20—3c=—1 c;tb=2c+3c=5c. .
Tk. 1<0,Tot=6=5c.

Haiiru:

yl(t)’ }’2(’), T.

OtBeT: y(f)=200-5¢2, y,(f)=25+20t-5%,1=5c.

Ne 219,
Jano: Peruenne.
v =10 m/c VYron B 45 rpagycoR 03Ha4aeT, YTO FOPU3OHTAJIb-
o =45° Has ¥ BEPTHKA/bHAS COCTAaBIAIONIA CKOPOCTH
PaBHBI.
Ve=V
= g[
=>v=gt <>t=Y=lc
g
Haiiti: t - ? OtBer: t = lc.
Ne 220.
JaHno: Pewrenue.
=2 M/c; r=l+vt+wt=0,IM+01c2mc+0,1cdc=
vw=4mic;t=0,1c;| =0,7m=70cm.
I=10cm=0,1 m.
Haiitu: r. Otser: r =70 cM.
Ne 221.
JaHo: PcLueHue.
h=20m; 2h_ [220m
S“’?M- 1) h= 1= V1o 2¢;
2
2) v0=-=sf IOM/" =3 mk.
oM
Haiitu: ¢, vy. |OTtBeT: 1 =2 ¢, vy = 3 Mm/c.
Ne 222,

ﬂaHbHOCTb YABOUTCH, BpEMSA HC USMCHUTCA.
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Jano: 2
Pewenue. 1) A =g—I‘—; 4= &; S=w =y -%;
hy =—h 2 \/ g \J g
2) AnanoruyHo S=v, ’&
g
3) 2 ’ﬂ ’_g_zl; Y2 _ ’ﬁ.zﬁz 1,41.
iy g 2hy it hy
Haiitu: e OrTseT: Y2 1,41.
4 o]
Ne 224,
JlaHo: 2
H=1wm; Pewienue. 1) H =—2vl; v0=\/2gH ;
h=64cm= , &
=0,64 m. 2)h:§£; (= 1’1;
2 g
3) S=vot=,/2gH _2£ =2JhH =2J1M-0,64M = 1,6 M.
b4
Haiitu S. OTtseT: S=1,6 M.
Ne 225,
JlaHo: Peinenue.
h=5wm;
; g 2. 2h
Vo= 6 Mm/c. 1) h=—2—r, t= P
2) vy=vwy v, =gt= J2gh ;
v=\/vf+v)2, =\/v§+2gh=
=\/(6 M/c)2 +2-10 M/c> - Sm~ 11,7 m/c;
g6 =e Yo ___ Swe =0,6. 0=
v, 28k J2.10mc?-5m
= arctg0,6.
Haiitu: v; . |OtBer: v = 11,7 M/c, o = arctg0,6.
Ne 226.
Haxo: Peruenue.
v=10m/c. 2 2 5, 2
h=§_I_=v’; [=21;h=2L=2._(£).!/_§)__ =20Mm
2 g g 10 m/c

Haiitu . | Otset: A =20 m.
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Ne 227.

Hauo: Pewuienue.
v=10wm/c; |1)x(f)=vet=101
y0=20 M. 2
2) y)=yo-£-=20-5%;
2 2 ‘
10
3) =2, SEI X _20- ( J =20-%_.
) I= YW= 2[v 2010 20
2. 20 M
4) 0= ’ J
) Yo~ 10 v/
_ 5)S=VOI——10M/C ‘2¢c =20 m.
Haitru: x(1); | Orger: x(f) =101, y(1)=20-5t2,t,=2¢,5=20m,
y(t)a Im Sr 2 . )
V). (x)=20-2-.
y(x) %0
Ne 228,
JaHo: Peniennue.
T=12c. 2. 2
1) p=2S0 %
2) 0=vgsina — L. vosina = L, visin’a = zﬁ'
(i 82. 0 82' 0 =8 2’
3) h= t g i 10 m/c? 120)2
4 2¢g 8 8
Haiitu A. Otser: =180 m.
Ne 229.
HaHo: Pewenne.
v =20 M/c; gt 2vsm o _ 220 m/c-sin50°
o= 50°. 1) vsina~2- = =3¢
2 g 10 m/c?
( I
2.2 20 m/c-sin50°
2) p=230 % =12 M.
2% 2:10 m/c
. 2 .
3) S =vcosar=v VIO cosa =~ sin2a _
4 &g
2 . o
20 m/c)” -sin{2-50
=( ) 2( )z40 M.
10 m/c
Haiitu: ¢, h, S. | OtBer:
’ t=3c,hx~12M S=40Mm.
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Ne 230.

60

JHano: Pemenue.
h, Vo, O
Haittu: H, 1, | 1) be3 conporuBnenus Bozayxa v = v;
S, v. H = visina
2g ’
3) gL =ygsina;, f= Sne .
2 g
4) § = yycosat
No 1 2 3 4 5 6
H, ™M 31,8 35,2 28,5 12,7 19,1 51
{,C 4,5 4,8 42 1,6 4 6
S, M 87,6 84,8 88,3 44,1 76,5 0
v, M/C 31,6 31,6 3,6 31,6 274 31,6
 Ne231.
Jano: Peenue.
o =45° 2ein2
h=200 a; S =yycosa -1,
2g .
/= 2vgsina S= 2v§sinacosa ’
g g
T.x. a = 45°, 10 cosa = sina, S = 4h.
Haiitu: S. OrtBer:
S=4h.
Ne 232(n).
JaHo: Pewenwue.
a =30°
v =140 m/c v, =veosa=1211m/c
vy =vsina = 0Mm/c
0=vsin(x-gt'<=>t’=L= YSIND _7e=>1=14c.
2 g
s=vcoso -t =1697m.
Haiitu Ortgert:
Vo Vu b, 5-7 v, =121,1m/c,
vy =70M/c,
t=14c,
s =1697m.




Ne 233,
JaHo:
VIS V=
SY3=W=y

Ne 234. .

Pelnenue.
2
{
l)xl=O;J’|=vt—g—;
2
2 2
2) x2=v';, YZz—g—;“;:i) X3:0; y:;:—v[_%;

2
gt .
4) xg=-vt; y, =Ty

5) i) ={(x2-x Y +(-n) =
2 2

=\/(vr)2(vt ~g'7+g'7] =2u;

P =(x3 ~x2)* + (33 -3’ =

= (t)2+ - t.._g.t.i-q--g—t—z- 2 "\/EVI

= v Vi 5 ) = .

AHANOrn4yHo Fra=ryn=ry=ry= \/EVI . 3Ha‘ll'l'l', 3Ta

¢urypa pom6.
2 2
—vt—&-—vt+ 8. 2vt
2 2

r4(t) =|xq = xo| =|-vt - ve| = 2ut .

6) "23(’)=|)’3 “Y|| =

24 = h3 , SHAYHT 3Ta QUrypa npaMoyroabHHK. Kak us-

BECTHO H3 F€OMETPHH, €C/IH YETHIPEXYTOJbHUK OJJHO-
BPEMEHHO ABIAETCH POMOOM M NPAMOYTOJILHUKOM, TO
9TOT YETHIPEXYTONIBHHK — KBaApaT.

Ortsert: mo KBaapary.

't

Yo ]

v
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Jano: Peurenne.

Yo=20 m; 2
a=300, 1) y(l)zyo +VOSIDQI—%=2O+IO%I—5!2 =
vo= 10 m/c. Ve
=20+51-5¢%; x(1) = vycosa 1 =10-=1 ~8,71
2) 1=, y=20+5—"—33-~20+057x 0,066x% ;
8,7 87 87°

3)x(2)=8,72=17,4 m; (2) =20 + 52-522 =10 m;
Hy(r)=0; ~572+51+20= 0;t=-1,6c;1,=2,6¢,
TK. T)<0, TOoOT=T1,=2,6 C
5)S=x(1)=-8,7-2,6 =22,6 m.
Haitmu: x(r); | Otser: x(f) = 8,7t; y(f) = 20 + 51=5¢7, x(y) = 20 + 0,57x—
WO, X(¥), X(2), | - 0,066x",
2,1, S x(2)=174m y2)=10M,1=2,6 ¢, $=22,6 m.

Ne 238.

Byzem cuuTars, YTO TpaeKTOpHA MEXAY ABYMS [IEPBHIMH BCIIbILIKA-
MH, GbL1a 1OCTATOYHO NMPAMOMUHEHHOH. B 3TOM npubimkeHnH KocHHyc

HAYalbHOrO yIila paBeH: cosq = 3 om == 3.
\/(3 CM)2 +(4cm)” 5
. 4 cMm 4
CHHYC TOr0 Xe€ yrjila sina = > =—.
\/(3 CM)2 +(4 em)” 5

IToacuuraem uuco KneToyek BAOAB OCH X OT MepBOil BCIIBILKH 10
nocieaHe. ITo ynucno paBHo 24, 3HAYUT APHK NPOJIeTEN
§=245em=120cmMm=1,2 M.

1
5o 2vosmcxcosu T ’ & 0 m/c® 142 M +3,5 mic.
ZSmacosa % 3

S 1,2 ™M

Tornpa ¢ = = =~ 0,57 c. IloacuHTaeM YKCIIO BCHBINEK
vpcosa 3,5 m/c-0,6
kamepsl. OHo paBHO 11. Otciona Af = O,Sgc = 0,057 c.
Ne 236.
JlaHo: Pemenue.
M, R.

M
Haittu: g, v. Deg ZGF :

2

2) g="r v=\zR.
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g wmc’ v, KM/C
3,7 3
8,8 7’3
3,8 3,6
249 42,2
10,4 25,1
10,2 15,6
14,1 17,6
Ne 237,
Haro: Pewenue,
M,=6,0-10% kr
=2 R.108
R=3810m Gﬁ_—, . leg
R R
= 1000 m/c.
Haiitu v. Ortser: v = 1000 m/c.
Ne 238,
Jano: M 2 [ GMm
M,=6-10" kr; |Pewmenue. G = i v= o=
R = 6400 xs = (R,+R)* (R,+R) (R, +R)
=6,4-10° m .,HM 2
R =600 x — ) 6,67-10 e +6-10 ~7,6.103M/c'
=0,6:10° m (6.4:10° m+0,6-10° M)
_2n(R+R) 7 2m(R+R,)
= 7 ;T = . o
6 6
L 2:314-(6,4-10° m+0,6.10 M) _ 56.10° = 93w
_ 7,6-10° m/c
Haiiru: v, T Orser: v~ 7,6-10° w/c, T~ 93 wmun,
Ne 239,
JaHo: 2
R =9400 xm = PemeHue —= G-Ai' ‘/G—
=94.10%u;
T=7440 Mun = an T? =4n?R® 1 _ L.
=2,76-10°c. - GM’
M= 41:2R -
T°G
4.3142. (9,4-10%:)3 »
= 5 =6,5-10%r.
(2 76-10% ) 6,67-107' B
Haiiru: M. Otser: M~ 6,5-10% k-
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Ne 240.

JaHo: M GM
R,= 21600 xm; |Pewenue. 1) ;v = :
Ry= 600 ki (R'+R) (R + R)’ (i +K)
R=6400 kM. |2y Ananoruumo v2 = oM_.
(R2 + R)
3)ﬁ___R,+R. va_ [R+R _
vV Ry+R v \Ry+R
6400 xm +600 kM l
21600 kM + 6400 kM 2
Haitu: V_2 OTBer: -v—2-=
Vl v]
Ne 241.
JaHo: Peiwenue.
M,=0,815M,.
8 Yl ve~y My v,~,/M3 3 Ye o /]A:_L = J0,815 ~0,903.
v3 3
~ vB vn
Haittn: 2 Otset: —= = 0,903,
v, v,
Ne 242(n).
Aaory = LWC | peerpe, mv' _ o _ G—’"M <> M =Y 6107 ke,
r =3,9-100m G
Haiitu: M- ? Otsetr: M =6-10* xr
Ne243
Jlano: Pemenue. CornacHo ¢popMyne, BLIBEICHHO!H B 3a/1a-
T,= 88 munu= 4n’R} 4n*R3
_ ) €239: T2 = L. 2= 2
;52391’ < ! ""om T P oM
> =91 MuH= 2
=5460 c. Torna g, = 3}GMT12 Ry =3 GMT;
4n? 4r?

64

Orciona AR=R, - R, = 3{%(7}2/3 _7]2/3) ~
p

/6.67-107 “”” -6,0-10%2 kr
Kr
4.314
x((5460 c*"* - (5280 "%} >0
3Ha"II/IT, paccmsmue yBeHH‘H’UIOCb, a 3Ha4uT, CKO-
POCTh YMEHBIINIACSH, T.€C. Av = Vy =V < 0.

z

OtseT: AR> 0, Av<(.



Ne 244, U3-3a TpeHNs noKos.

Ne 245, Cuna TpeHHs MOKOA 3aBHCHT OT YCKOPEHHS aBTOMOGHIIA.
~ a) paBHa Hymo; 6) NpOTHB YCKOPEHHs; B) paBHA HYJIO; I) K LEHTDY
OKPY>XHOCTH; ) TPOTUB YCKOPEHHA.

Ne 246, Cuna, neitcTByromas Ha A050K0, OOJbIIE CHIIBI TPEHHUA TMOKOA
f6510Ka, Ha KOPOOKY KOH(ET MEHbILE. ‘

Ne 247,
Jano: Pewenne.
u=0,3. Mmax = WNZ; Ay = Mg = 0,3-10 M/c?= 3 m/c?.
HalTh: amay. | OTBET: dpax = 3 M/C.
Ne 248.
JlaHo: Penrenwe.
mo=180T, | F.=umg; Frpy=pmeg; Frp = Fo; pumog = pomg;
w =02, b, 02 180 T = 6000 T -
e =0,006. | w0006 '
Haittu m. Otser: m = 6000 T.
Ne 249,
HaHo: ‘ Peruenue.
m=200r=0,2 kr; F 0,6 H
C|FEwmg ps s 20,3
F=0,6 H. & n= mg 0,2 kr-10 m/c?
HautH p. | OtseT: p=0,3.
Ne 250.
Jano: Pewenue.
F=0,5kH= — F 500 H
’ F—},lmg,'mz_-:———-—_:SOO KT.
=500 H; n=0,1. ug 0,110 m/c?
Haiitu m. | Otet: m = 500 kr.
Ne 251.
Jano: Perenue.
=23T1=23-10°kr; F 2,3-10°H
’ ’ F= 3 = —= 2 = 0,01 .
F=23xH=2310°H. |~ H& B o o we?
Haiitu: u IOTBCT: p=0,01.
Ne 252,
Hawxo: Pewenue. 1) (F, +mg) = pF;
m=50r=0,05 Kr; (£ +me)=uF ,
F=15H; F=Fl+mg=l,5H+0,05Kl"'10M/C =10 H.
p=0,.2. M 0,2
2) (F,~mg)=pF = F +mg;
Fy=F +2mg=15H+2.0,05kr-10m/c> =2,5 H.
Haiitu: £, F. Orser: F,=2,5H, F=10H.
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Ne 253,
HaHo: m; = m; = m = |Pewenue.

=1kr; u=03. F=3umg=3-031kr-10 M/c>*=9 H.
Haiitu m. |OtBer: F=9 H.

No 254,
Jawno: Perrenue.

= . 2
;{nz 1203r~}’1/m; pumg = kAl, A= l"_’_,:'.g. =032k 10mic” ?O‘I)TP:/(:{M/C =0,06 M.
p=0,3.
Haiitu: Al Otset: Al = 0,06 M.

Ne 255. Panbuie ynaget kopoOOK, KOTOPBIH MafaeT miauiMs, T.K. Cy-
* LIECTBYET CHJIA BA3KOTO TPEHHSA, KOTOpas NPONOPLUHUOHANBHA [IIOLAAH.

Ne 256. Panbuie ynaget MOHETa, T.K. KO3(Q(HUUHEHT BAZKOTO TPEHHs
NpPONOPLHMOHAJIEH OTHOWEHHUIO [IOINAAH K Macce.

OHu ynaZlyT OfHOBPEMEHHO, T.K. KPYXOK HE «TPETCS» O BO3AYX.

Ne 257. T k. Ha iyHe HeT aTMOC(eEpBl.

Ne 258. T.k. conpoTHBJICHHE NMPOMOPLIMOHAIBHO IUIOLLA/H.

Ne 259. T .k. conpoTuBiieHVE MPONOPLMOHANBHO [UIOLIAH.

Ne 260.

JlaHo: PewicHue.
V=72 km/y= F vy 2
=20 m/c; F=k(w-v); F=k(n+v), -l=(1—;] =
V= 15 . B \n-v
- (20m+15m/c)2 —49.
20m/c—15m/c
Haitru: f2 Otser: £ - 49,
F, F,
Ne 261.
Jano: Pewmenue.
m=50kr; |1)ma=pmg;a=pg.
S=20wm; 2
Doy soat_pge 25 220w =04
t=10c. 2 2 " g 10 m/c? (10 c)2
3) F =pumg =0,04-50 xr-10 m/c> =20 H.
Haiitn: F, p. {OtBet: £ =20 H, p=0,04.
Ne 262.
Jlano: Petuenue.
vo=12mM/c; |1)a=pg;
=04 2) 0 = vo—at = vy—ugt, 1:1)9.:__]—“/—0_2. =3c.
Mg 0,4-10M/c
Haiitu ¢. OrBeT: =3 c.
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Ne 263.

Jano: Pewenue. 1) a = pg;
Vmax = 30 KM/Y = ) vé vg
~ ) [=0=0 . y = f2pg =
~ 8,3 m/c; ) 2 2ng Yo 04
1=12 m;
1w=0,6. = y2-12m-06-10Mc? =
= 12 M/C. Vo>Viax, SHAYHT HE HAPYLLIMIL
Haiitu: v,. OtBeT: v = 12 M/c.

Ne 264. Eciii TAHYTb JIKCT AOCTAaTOYHO [UIABHO, TO CHJIa HHEpLUUH By-
J€T paBHA CHJIE TPEHUA [OKOA M MEHbLIC MAaKCHMalbHON CHJIbI TPEHHA
0KO$, @, 3HAYUT, CTAKAH C BOAOMH OyJIET ABMraThCsl BMECTE C JIMCTOM.

Ecan ke pbIBKOM MOTAHYTH 3a JIMCT, TO CHJIa MHEPLUHU NpeB30oHAeT
CHUIIY TPEHMs NOKOA, ¥ JUCT OyAeT «BbIAEPHYT» U3-MOJA CTaKaHa C BO-
Jloi.

Ecau koddduument tpenus p = 0,3, TO MUHHMaJILHOE YCKODEHHE,
€ KOTOPBIM HYXHO TAHYTb JIMCT, YTOOBlI €ro «BBLAEPHYTb» Oyner pas-
HO! .
Amin= pg =0,3-10 m/c? =3 m/ct,

Ecam crakan myct, To pe3yabTaT OyleT TeM ke, T.K. CHJIa TPEHHA
MPOMOPLHOHANbLHA MAaCcCe CTaKaHa.

Ne 265.
JaHo: PerueHue.
a|=1,6M/02; ]6m/2
02=2M/C2. 1)a=p 2 Momi :ﬂ:.'___.._c_=
1 min min g 10 M/CZ
=0,16;
a 2 m/c?
2 as = 5 _—.—-2—_:———-:
) > = Hmax8> Pmax g 10 M/02

=0,2. A

3) 3HauuT, UCTHHHOE 3HaYEHHE } 3aKIIOYEHO B
npeaenax 0,16<p<0,2.

Halt: pmin; Mmaxe | OTBET: fmin = 0,16, pimax = 0,2.

Ne 266. Boautens npu noanesae K XpyToMy HOBOPOTY AOJDKEH cOa-
BUTh CKOPOCTh, T.K. CHJIA MHEPLIMH, BOZHHUKAIOUIAS B 3TOM CJIy4ae, Mpo-
NOpUMOHaIbHA KBaApaty ckopocty. IIpu Gonblieii CKOpOCTH cHa HHEp-
UMM MOXET MPEB30HTH MaKCHMaIbHYIO CHIIy TPEHHMS NOKOs, NeHCTBYIO-
HIY10 B NEPNEHAHKYJAPHOM ABHXXEHHM aBTOMOOWJIA HanpaBieHUH, W
MALIWHY 32HECET, YTO MOXET NpuUBeCTH K aBapuu. Ilpu ronosnene, inc-
TOMAJAE HJH B CBIPYIO TOrojy, K03hQHULUHUEHT TPEHHA O JOpOry yMeHb-
1A€TCsA, @ 3HAYHT, YMEHBLUAETCA CHJIa TPEHHUS MOKOS; MOITOMY BOJHUTEb
noKeH ObITh 0CO0EHHO BHUMATEIBHBIM.
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Ne 267.

JaHo: T2
R=16m, |Pewenne. 1) mmg=m%; vi= 1R =y0.4-10 wc? 16 M = 8Mm/c.

py = 0a4’

2
1% 1
1 2 pumg =m—2; v, = = [=-04-10wc? 16M =4 M/c.
LT ) Hamg RV N ,)4 c*16m =4 M/c

1
2 = [y _ \f
Ky
Haiitun v,

v Ortser: v, = 8 M/c, v, =4 M/c, o l
vy, ~= 12 2
2> .
Vi

Ne 268.
Jlano: Peenue.
v=236 KkM/y = V2
=10 m/c, u=0,25. |[umg = mT{ R=

f_ (10 M/c)2

—— " =40m.
HE  0,25-10 m/c?

Haiitu R. |OtBer: R =40 M.
Ne 269.
JaHo: Pewenue.
v =78 06/MuH = ve -
=1,306/C, Hg = ;vzznrmaxv; ug=4nvrmax;“=
Foax =7 CM = Tmax |
= 2 2
0,07 m. _ 47‘2V2’max N 4.3,14 -(I,SE)7 0,07 m ~047.
. g 10 m/c”
Haiitu p. Otser: pu =~ 0,47.
Ne 270.
Jauo: Pewmenue.
m=400r =0,4 xr, _ . F
F1=1H, I)O_Fl_umg’ “="t
Fz = 2H

2) ma=F,—umg
a= L (F-Fy= 1 @H-1H)=25wc
m 0,4 kr

b

Haiitu a. OtseT: a = 2,5 M/c’.
Ne 271.
Havo:m=15T1= Peluenue.
=1,5-10% kr, ma=F —umg; F=m(a+ pg) =
a=0,7m/c’, u=0,03. |=1,510" ki~(0,7 m/c* +0,03-10 m/c) = 1,5-10* H =
=15 kH.
Haittu F. |Otser: F =15 kH.
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Ne 272,
Hano: F=650 xH = Peluenmue.

=6,5-10° H, F F 6,5-10° H

= = ma=F- A= — —pg= =~
mz 2352 ?85 K T T s 100
= y . Kr, 2 _ 2
= 0,005, —0,005-10 m/c” = 0,15 m/c”.
Haiitu a. Otser: a = 0,15 m/c’.

Ne 273.
ﬁa:(h: 10° k. |Pewenue. 1) a= ;
v=30 mM/c, v
t=20c, 2)ma=F~wng;F=m(a+ug)=m(7+ug)=
p=0,05.

=10° KF~(3OM/C +0,05-10M/c2J =210°H=2xH
20¢ -

Haiitn F. Otser: F=2 kH.

Ne 274.
Jano: Peweunune. ma = F — umg
a=0,1 wc’, F 3.10°H 6

= 0.005 m= = 5 5 =2-10" kr =
p =000, s a+pg  01m/c”+0,005-10 m/c
F=300xH=3-10"H. = 2000 T.
Haiitu m. |OtBer: m =2000 .

Ne 2785.
Hano: Pewienue.

k=011, |1)F=ikmg

p = 0,06. 2y ma=F— umg=kmg - pmg
a=kg—ug=(k- p)g @ll—006)10M/c = 0,5 m/c.

Haiitu a.  [Otset: a = 0,5 m/c”.
Ne 276.
1) Ha yuactke BC |Av| = 10 m/c — 0 m/c = 10 M/c
IAVI 10m/c

At=120¢-40¢=80c¢c;a= — =0,125 m/c;

At 800
p=2=00125
g

2) Ha yuactxe AB F; = wng = 0,0125-4000 kr-10 m/c* = 500 H
3) Ha yuyactke OB |Av| = 10 m/c —~ 0 M/c = 10 m/c '
|av] _10we

At 20c
Fy=m(a + pg) = 4000 kr-(0,5 m/c? + 0,0125-10 m/c?) = 2500 H

At=20c-0c=20ca= =0,5 m/c?

69



Ne 277.

HaHo: Pewenue. ma=T-mg
T'=15kH= 104
=1.5-10°H a=1~g=ﬂ—}—i——lOMIc2=20M/c2.
> ’ m 500 kr
m = 500 kr.
Haiitua.  |Otser: a = 20 M/c”.
Ne 278.
Jlano: Pewenue.
m=11t=10kr, |ma=T-mg, T=ma+g)=10°kr(25 m/c® +
a=25wm/c’. + 10 M/c?)=3,5-10* H.
Haitu T. IOTBCTZ T=3,510"H.
Ne 279.
Jlano: Peuwenue. 1) ma =mg - F,
h=10m, 2 N 2
m=65kr, |2)h=—;a=_—;3)ym— =mg-Fg
o 2a 2h 2h
v=13 wm/c. , )
Fo=m|g-2—|=65xr|10wm/> B (ELT0) T
2h 2-10m
Haiitu F.. OtBeT: F.~ 100 H.
Ne 280.
Jlauo: Pewenue.

h=25m, 1) Fr=mg;2yma=mg-F F.=m(g-a)

t=25c. 2
’ at 2h _ 2h
:’»)h=-————2 ;a=—12;Fc—m[g—~—-’2)

2
F. _ mME& 2 _ L 2:25m

=0.2.
10m/ -(2,5m/c)

F, F
Haittu —= . |OtBeT: —=<= =0,2.
: F. F.

T T
Ne 281.
Jlano: Pewenue.
k .
m, k, a, pi, P2 ma=—mg+szg+/OC;V=—”“1‘
¢y
_ 1( cy } rrt( ) J
X=—|ma+mg——=mg|=—|a+g——=g|
k Cy k C
Haittu x. c
OTBC’FI)C:,"—n- a+g-—*g|
k Cy
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Ne 282.

Jauo:
I=13 m,
h=5Mm,
m =26 kr,
n=0,5.

Pemenue.

1) PaccMoTpuM BHXXEHHE rpy3a BBEPX. 3anuIlLeM [is

3TOro CiIyuas BTopoii 3akoH HeroToHa: 0=N+Fi+mg.

CrpoekTHpyeM 3TO ypaBHEHHE HA OCH KOOPJIHHAT:

y: 0 =N - mgcosa; x: 0 = F) — Fp, — mgsina.

Y4TeM TakKe COOTHOLIEHHUA: Frp = U,

. _h VP2 -1

sinoL = —; COSQt = ————— .
! 1

Toraa noyuum:

{N = mgcosa.

F, = uN + mgsina,
F1 = mg(ucosa + sina) = ﬂlg(w)l2 L h) =

_ 26xr-10m/c’
13m
2) AHanoru4Ho:

0=N+F, +m§.

(o,5~ (13m)* - (5m)? +5M) =220 H.

y: 0 =N —mgcosa,; x: 0 = Fp — F, — mgsina
NP2 -
/
Fy = pmgcosa — mgsino. = ﬂlg_(mjﬂ yL - h) =

_ 26xr-10m/c?
13m

Frp = uN; sina = ?; cosa =

(0,5- (13m)* —(5m) —5M)= 20 H.

Haiitu F\, F.

OrtBer:
F|=220H,F| =20 H.
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Ne 283.

y
0
Jauo: Peuenue.
a=20°! 0=F+N+F1-p+m§
;z%gg’xr. x: 0= F - mgsina - Frp; y: 0 =N - mgcosa

Frp = uWN; F = mgsina + pmgcoso = mg(sina + pcosa) =
= 600 kr-10m/c?(sin20° + 0,05-c0s20°) ~ 2,4-10°H =
= 2,4 kH.

Haiitu F. Orset: F =~ 2,4 kH.

N

Ne 284.
y
0
Jauno:
I=1m,
h=20cmM=0,2 ™M,

m=200r=0,2 kr
F=1H

Pewenue.

1) cosa =

h

N

2) Bocnoab3yeMmcs pesysbTaTom 3aaauu Ne 283:
F = mg(pcosa + sina).
Torna nmeem:

{F . ) 1 F _
p=| —-sina = -tga=

tgo =

mg cosa  mgcosa
_ FI h 1 ( FI ] _
= - = — _h| =
mg\/IZ—h2 \/lz—h2 \/{2 —-hr\mg

! [ TH-1m —O,ZM]::O,?).

i \/(TM)Z -(0.2 M)z 0,2 kr-10 m/c?

Haiitu p.
72
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Ne 285.

y
0 1
JlaHo: h 2_p2
/=50 cm = |Pewenue. 1) sinot = 7; cosa = l‘ ;
=0,5M, — - - _ -
h.—.lOCMz 2) 0=F|+mg+N+F1p
=0,1 m, x:0=-F ~ mgsina + Foy: 0'= N - mgcosa
m=2Kr. |Fy,=uN;F| = Fy,— mgsina = mg(pcosa — sina) =
= ";g( 12 h2 h)
3) Ananoruuno: F; = Fr, — mgcosa = mg(pucosa. -
- sina) = ml_g(u 12 4 42 +h)~
4) Orcrona: AF = F, —F1=Ln;g{p. 2 +h +h—p\/12+h2 +h)=
_2mgh _ 2-2kr-10 M/c?- 0,1 M_gH
1 0,5™ '
Haiitu AF. |OrtBer: AF =8 H.
Ne 286. _ _
Fa
Y — X
F
a m;
0

Pewenue. 1) 0 = F +1_V_+m§+Fm
x: 0=F, + F, — mgsina; y: 0 = N — mgcosa,; Frp, = uN,

| TOrAa nonyyaem F i+ mg(pcosa —sina) = 0;

2)0= F2+N+mg+FTp

x: 0=F; - Fpy —mgsina; y: 0 = N — mgcosa, Fry = UV,

F, — mg(pucosa + sina) = 0;

3) F, - Fy — 2mgu cosa = 0; Fy — Fy = 2mgp cosq,;

4) F> + Fy — 2mg sina = 0F2+F,—2mgsma

5)M=t_gg; i} 'tga OTtBeT: p—F F'tga
-F ¢’ R+F P+ F
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Ne 287.

Hano: Pewienne. 1) 0= F+ N+ Frp+mg

a = 30°.

X: 0= F = Fyy~ mg sina; y: 0 = N — mg cosa; Fry = j;
F=mg (ucosa. + sina);
2) Ilycts F— ¢dynakuus ot p. Toraa F(pg) = mg, t.e.

_ l-sina 1-sin30°

Ho cosaL + sina = 1; po = =~ (,58.

cosa cos30°

Haiitu po. | OtBet: 1y = 0,58.

Ne 288.

Hano:
I=5m;
h=3wMm;
m = 50 kr;
a=1wm/ck:
p=0,2.

Peluenue.
1)0= N+Fi+Fmp+mg

X! Fi+F-mg sina = 0; y: N-mg cosa=0; F,=pN;
F\| = mg (sina — pcosa) = %(h*p\/ﬁ—_hz) _

2
= 0O 5 02 fisw -3 ) ) =220 1

SM
2)0= Fy +7V—+FT,, +m§
x: Fy — Fp — mg sina = 0; y: N-mgcosa=0; Frp,=pN,
F5 = mg (ucosa + sina) = -”;—g(lwp\/lz + hz) =
= SOkr-10 m/c?

SMm
3) ma=F3+N+Fmp+mg

(3 m+0,2((5m)" = (3 M)ZJ =380 H;

x: ma=Fy-F—mg sina; y: 0=N —mg cosa; Frpy= P,
F;5 = ma + mg (pcosa + sinat) =

= ma+Ln[—g—(h+uV12 +h2) =50 xr-1 m/c? +
2
O oz s () =430
M

Haittu F], Fz, F3.
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Ne 289,




Jano:

Peunenue.

m=41=410"kr; |1) [Tonb3ysck ykasauuem K peuieHuo, 6yaem cuu-

a=0.2 M/Cz; TaTh, YTO cosa = 1.
sina = 0,02; 2) ma=F +N+Fp+mg
p=0,04. x: ma = F — Fy— mg sina;
y: 0=N—mg cosa; Fr=pN;
F =ma +mg (ucosa + sina) = ma + mg (pt+sina)=
=4000 xr-0,2 m/c? + 4000 xr-10 m/c*(0,04+0,02) =
= 3200H = 3,2kH.
Haiitu F. Otser: F=3,2 kH.
Ne 290.
Fomp .
y
0
Jlano: Peluenue.
m= 30600T= ma=F+mg+Fmp+N
=_3'19 KT | x: = ma=—F—mgsina+ Fr;
sm_a _0?),{?03, y: 0 =N —mg cosa; Fr=p,
n=0008. 1, =g sina — u g cosat+ £ = 10 m/c*0,003 -
m
~0,008-10 M/ ++ _F_ =-005m/c’+ _F .
3.10%r 3-10%r
1) INpu F =300 xH = 3-10° H;
6 2
a=-0,05mc?+ 310 H —0.05m/ic?.
3.10%r
2) Mpu F =150 kH = 1,5:10° H;
5 2
a=-0,05wm/c?+ L310H = gyt
3.10%kr
3) Tpu F = 90 kH = 9-10° H;
a=-0,05w/c’+ 210°H =_0,02 m/c*.
3.10%r
Jro 3HAYUT, YTO TEJIO ITIOKOUTCH.
Haiitu a. Oteet: 1) 0,05 M/c?, 2) 0 m/c?, 3) —0,02m/c’,
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Ne 291.

x
HaHo: Pewenue.
m =300 kr; _ _ e o Vg Eo
sino. = 0,02; 1) ma, = F-F,=F-y1 mg; a, — ug; Vo=at - T- ugT.
T=5¢; 2) mZ{=F+N+FTp+’mig_
ﬁ;(l)%(lH’ x: ma = F + mg sina. — Frp; y: 0 = N — mg cosa; Fry = i,
ma = F + mg (sina — pcosa); a = £ + g (sina — pcosay);
m
V=Vyt+at = Lil T—-pgtt F T + g (sina — pcosa)t = 2F -
m m m
- 2ugt + g sinat = 2 180H 5. 2.0,04-10 wic?S c+
300 xr
+10 M/c>0,02:5 ¢ = 3,0 w/c.
Haiitu V. Otser: V'=13,0 M/c
Ne 292(n). — -
y
JlaHo: Petuenue.
m = 2k Fpyp + mgsina = Fcosa
o =30° N = Fsino. + mgcosa
=03 F,, =pN = u(Fsina + mgcosa)
Haittu F - 7 => u(Fsino + mgcosa) + mgcosa. = F cosa

pcosa +sina _
gsina —cosa

Orser: F=21H.

=>F =-mg 21H.
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Ne 293,

BriseseM dopmyny ams xodpuumenTa Tperus p. 0 = N +mg + Frp
x: 0 = mg sina — Fr,; y: 0= N — mg cosa; Fry = U,
ina

. S
0 = mg sina — p mg cosa; p =
cosa

= tgaL.

h h
YuursiBas tgo = 3 NOJYYUM [ = —.

3KCﬂCpHMCHT BbINNOJTHUTE CAMOCTOATECJILHO.

Ne 294,
JaHo: Peuienue.
a = 30°; ma=mg+N+Frp
p=02. x: ma = mg sina — Fr;; y: 0 =N —mg cosa; Fir, = UV,
ma = mg sino. — YU mg cosa;a = g (sina — pcosa);
a=10 w/c? .(l-o,z.ﬁ] 3,3 M/c.
2 2
Haiitu a. OtBer: a~3,3 m/c?.
Ne 295.
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JaHo: Perenue.

h; 1= nh. 1) ma=N +mg ; x: ma=mg sina; y: 0=N — mg cosa,
. .. _h 1 _ g,
a=gsing; sina= —=—;a= 2,

I n n
p2
2)1—— Vy=2a= 2nh h——
2g
v, =2gh ; L=l

3)1=22 ,2f~nF h-ﬂ;z P 2
1

. V t t
Haiitn -2 ; 2, |OtBeT: —l—l 2 =p

R =100 Mm;
V=18 kM/y =
=5M/C; V2=2V|.

" 1

Peuienue.
2

14
F, 1
2

2
Frmm? am
R R

=m-L =24.10*kr
R

4Fy;

(s w/c)®
100 m

F]

=6:10°H

F
Haiitu F; -2
£
Ne 297.

Hauo:
m=2T1=2-10%kr;
R=40wm;

V=36 xm/u=10 M/c.

Orser: F, = 6-10° H, % =4,

Peuienue.

=2-10% kr- [10 wc? —(

=1,5-10° H=15 kH.

1

10 wc)

\

M

- - - y?
mau=N+mg;au=-—E-;N=m

2
g—?] =

Haiitu N.

Otset: N= 15 kH.
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Ne 298.

80

N
mg
JHano: 2 2
m=50«r: |Pemenue. ﬂ———N—mg;sz V—+gJ =
> R R
R=4wm;
V= 6m/c. 2
=50 kr- [M+ 10 M/cz) =950 H.
4m
Haiitu N. Orser: N =950 H.
Ne 299,
JaHo: Pewenue.
R=1wm; 2
m =04 kr. 1) m_l,;— =T, -mg; V=2nRv; T) = m(g + 41°Rv?);
S— my? L+mg,Th=m v g | = m@AnRV? - g);
— =13 s la=m—-—g| = - 8);
Haiitu le Tz. R R

3)Mpuv=04c'

T, = 0,4 k(10 m/c* + 43,1421 m(04 ¢ ~ ")) =
~6,56 H;T, =0,4 xr-(4-3,14%.1 m-(0,4 ¢ ~')* = 10 m/c?) =
~|,44 H;

Npuv=20,5 ¢!

T, = 0,4 k(10 w/c? +4-3,14%1 M:(0,5 ¢ ")) = 8 H;
T~ 0,4 kr(4-3,14%1 M(0,5 ¢ )* = 10 m/c®) = O H;
Mpuv=1¢""

T, = 0,4 kr-(10 m/c* + 43,1471 m-(1 ¢ *')®) = 20 H;

T, =~ 0,4 kr(4-3,14%1 m(1 ¢ "> - 10 m/c?) = 12 H.




Ne 300.

Haxo: Pewenue. ma= N +mg
R =40 wm; P2
o =40°, X:m r = Ncos(90° — a); y: 0 = Nsin(90° — o) — mg;
2 2
mr Nsina; mg = Ncosa,; . tga,;
R gR
V= ,/gRtga‘=\/10 M/c? - 40 M- 1g40° =~ 20 M/c.
Haiitu V. Orset: V=20 M/c.
Ne 301,
y
N
a
° L
R Fmp 0 X
mg
JaHo: Peuienue.
R =100 m; - mp?
p=04. ma=mg+ N+ Frp; x: —R—,=F1.p;y: 0=N —mg, F, = pN;
' V= JugR = 0,4-10 wc? 100 M =20 m/c;
E
tga = TTP =u=0,4; a=arctg 0,4 ~ 20°.
Haiitu V; a. {OtBeT: V=20 m/c, o = 20°.
Ne 302,
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JHaHo: Pewmenue.
I=60cm = ma=T+mg;
o =30°. X: m_ = Tsina; y: 0 = Tcosa — mg; ——— = tga;
Isina glsina
V= ,/g'1~sin(x-tga=\/10 m/¢-06 msin3P1g3r =
=1,3 m/c.
Haiitu V. OtseTt: V= 1,3 m/c.
Ne 303.
Hano: Pewenue.
d=5cm=0,05Mm;
/I=8cm=0,08m; ma=T+mg;
a = 40°. 2
mV . .
x: —— = Tsinq; y: mg = Tcosa; R = I'sinq,;
R+d
2
—_—— =tga; V=2n(lsina + d)v
g(/-sina+d) & ( 9
. 1 g-tga
4m’(Lsino + d)V = g tgay == | =
m(Isina+ d)vi=g tga v_2n l-sinotd

1 10 m/c? - 1g40°
2-3,14Y0,08 m5in40° + 0,05 M

=1,4 I'u.

Haiitu v.

Ne 304,
JaHno:
a =60°;
m=100r=0,1 kr;
V =2 m/c; 1=40 cm=
=0,4 m.

Oteer: v 14T

Pewenue.
ma=F+mg;
x: F=0;
2
2 .
y: F= mv- +mgcosa=Mc)_ +
/ 0.4 m

+0,1 kr-10 m/c*-cos60° = 1,5 H.

Haiitu F.
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Ne 305.

JaHo: Pemenue.
my=03k0; | (ma=mg-T;
= my +my)a=(m —m,)g;
a=""M . f- 03K -02K 14 2 = 9 /e
my +m, 0,3kr+0,2 kr
T=ma+mg=my| MMM, | =
my +my
= 2mmy - 2-0,2kr-0,3 kr 10 w2 =2,4 H.
m +my, 0,2 kr+0,3 kr
Haiitn @, T. |OtBeT: a=2 m/c, T=2,4 H.
Ne 306.
Hano: Peinenue.
m,2m. 1)0=T,-mg; T)=mg;

2)0=T,-2mg; T, =2mg,

3) {ma =13 -mg;

0=3T;-4mg: 3= *mg.
2ma=2mg-T;; ’ Ag 3 &

Haiitu T, T, T3.

Otser: Ty =mg, T, =2mg, T3 = %mg.

Ne 307.
Jlano: Peuenue.
t=2c¢ 1) ma=T-mg; ma=mg—T, (m +m)a=(mr-m)g;
S=12m; _m-m
m|=0,3 Kr; m1+m2
my = 0,34 kr. N
2) §=2p; 0=2; mom - 25,
. m +m2 t
=£- ml +m2 - 21,2 M 0,3 Kl“+0,34 Kr =9,6M/C2.
2 omy—-m (2 c)2 0,34 xr-03 xr
Haiitu g. Orset: g = 9,6 M/c”.
Ne 308.
Hano: m=2721= |Pemenne.
=2,27-10% xr;
m=1531= mya=T—-myg;
= 4. .
a” b ' + =F-(m, + ;
Hawn F. T, (m; + my)a (m + my)g;

F=(m,+m,)(a+g)=(2,72-10*+1,53-10%)(0,6-10)~
~4,5-10°H; :
T =(a+ g)m, = (0,6 + 10)-1,53-10" ~ 1,6.10° H.
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Ne 309.
Hano:

m, = 100 T = 10° kr;
my =50 T1="510"kr;
a=0,1 m/c%

u = 0,006.

Peulenue.

ma=F-T, —umg:;
1) ima=T, - pnyg - Ty,

mya=T, - pmg;
2) (my + 2my)a = F — pg(m, + 2my);
F = (m; + 2my)(a + pg)=(10° kr+2-0,5-10° kr)-
(0,1 M/c? + 0,006-10 m/c?) = 3,2:10* H;
3) To = my(a + pg) = 5-10* kr-(0,1 w/c* +
+0,006-10 M/c?) = 8-10> H;
4) Ty = my(a +ug) + T =2my(a + pg) =
=2.5.10%r-(0,1 m/c? + 0,006-10m/c?) =
=1,6:10"H.

Haiitu F, T], Tz.

Ne 310.
JaHo:
m =400r =04 kr;
my =100 r =0,1 «r;
/=80cMm=0,8Mm;
t=2c.

Oteer: F=3,2-10*H, 7, = 1,6-10°H,
T,=810° H.

Pewenue.
[y [ma=T-pmg;
)
mya=myg-T;

(m) + my)a=(my — pm)g; p= ;i*(mz —(m + mz)gj ;

Haiitu p. |
28 1 28
2)a=—;pu= —[mz—(ml +m2)‘7) =
t m gl
1 2:0,8m
= 0,1 kr—(0,4 kr+0,l kr)—————— |=
0.4 Kr[ 10 M/Cz'(2 c)z}
=0,2;
Ne 311,
Hauno: Pewenne.
n,a, k,m, .

YpaBHeHUE, OMUCHIBAIOLIEE JBHKEHHE k-rO BaroHa:

ma = Tk— Tk+1 - umg,

wmn (ug + aym =Ty — Tisy;

U1 TIoCneAHero Barona 6yuem cuurars T, = 0.
CknaabiBas ypaBHEHMs U1 KaXIOI0 BaroHa, oJly4yuM:
T\ =n(ug +a). Torpa T, = (n - 1)(pg + a).

ITponomxas aHanoruyHble paccyx aeHUus

Ti=(n — K)(ug + 2).

Haitu Ti. | Orger: Ty = (n — k)(ug + a).
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Ne 312,

JlaHo: Pewmennue.
m = Kkr; CM. pHCYHOK B 3aJa4yHHKE.
n=0,2. ma=Fy —mg;
1) {ma=Fy, - Fyyy —wmg;
2ma=2mg — Fy,;
2) 4ma = mg(1 - p);
2
a=£1-p=121-02) =2 we’s
NFyy=matg)= ;r;g(]—;—E+IJ=Lnf(5- W=
_ lkr-10 M,/C"_“_' ~0,2) = 12 H:
4
- y - I-p
4) Fip =2m(g —a) = (g’—gT)=
2
= 2m=2mg-3—ﬂ=T2§(3+p) =L 0Me 4 62 =16 H.
Haiitn OtBer: a =2 m/c”, Fy; =12 H, Fip = 16 H.
Fui, Frp, a.
Ne 313.
JaHo: Pewenne.
my, ny. l) m|;=FH+m|§+N1;
Haittu - - - =
Fu, a. ma=FH+myg+Na,
X;: ma = Fy—mg sing;
Xy: mya = myg sinP — Fy;
3) (m, + my)a = (m, sinP — m, sina)g;
_ mysinB —msina
my+my ’
4) Fy = m(a + g sina).
No 1 2 3 4 5 6 7 8
a,mc’ | 0,65 [-065 ] 405 | -1,7 [ 295 [ 3 0 0
Fy,H1 082 | 0,82 1,09 2,2 1,3 0,8 1,4 1,86
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3akoHbI COXpaHeHust

HmnynscoM Tena p Ha3sbiBaeTCs NpOM3BEAEHHE MACChl T€Aa m Ha €ro
CKOPOCTb V: p =mV .

Yepes ummnynsc BTopoii 3akoH HbroTOHa MOXKET GbITH 3alIHCaH B BUAE

FAt=Ap,
rae F — cuna, aeficTByowas Ha Teso 3a BpeMs Al, A p — H3MeHeHHe
UMIYy/bCa TeNa.

Otctoaa cnepyeT, YTO €CAV HA TEJIO MM CHCTEMY Tejl HE AEHCTBYIOT
BHELUHHME CHJIBL, TO UMITYJIbC 3TOrO TENA HJIM CUCTEMBI TEJI COXPAHAETCS.
OTo yTBEpXKACHHE HAa3bIBAETCA 3aKOHOM COXPaHEHHS MMITYJIbCa.

Pa6otoii A cuiiel F 10 mepeMewiennio 5 Ha3bIBAETCA NPOU3BEACHHE
Fs cosa, rie o — yros Mexay Bekropamd F W § . KnHeTndeckas oHep-
rus E, XxapakTepusyeT JBHXKYIIEECA TEJI0, OHA BHIPAXKAETCH POpMYJIOii:

mvz

E, —-—2—,
YF}IC m — Macca Tena, v — CKOpOCTh Teja.

IToreHumnanbHas oHeprus E, xapaktepusyeT B3aWMOAEHCTBHE TEIL.
MonHoit sHeprueit £ Ha3blBaeTCA CyMMa MOTEHUMAbHON JHepruu E, 1
KHHETHYECKO# 3Hepruu £,.

MoxHo nokasats cienyrollyo GopMyly, KOTOPas Ha3biBacTCs 3aKO-

HOM M3MEHEHUSA SHEPTUH: E +E =Eqo+Ep -4,

rae  E,; — HavalbHas KMHETHUYECKAs dHEpPrus, E,, — HayanbHAs NOTEHIIH-

anbHas dHeprus, E,, — KOHEYHas KHMHETHYECKas dHeprus, E,, — Ko-
HEYHas NOTEeHUMAJbHAA 3Heprus, A — paboTa BHEIIHHX CHIL.

Ecnu 4 = 0, To nonnas 3xHeprus coxpaunsercs. By +E,=E,+E, uiu

E =E,,
rae E] — Ha4daJibHas noJjiHas JHEprus4, Ez — KOHE€YHasd MOoJIHast DJHEPIruA.
OT0 yTBEpXKIACHME HA3bIBACTCH 3aKOHOM COXpaHeHus sHepruu. He
cienyet 3a0biBaTh, yTO paboTa A paBHa HYJIO HE TOJBKO, KOr/Aa paBHbI
Hymo cuia F Wi nepeMmellenue s , HO u koraa o = 90°, T.k. cos 90°=0.
Ecnu Teno mMacchl m moAHATO Ha HeGONMBINYIO BBICOTY /1 Hal MOBEPX-
HOCTBI0 3eMJIH, TO OHO 00ajlaeT NOTEHUMANBLHON JHepruel £, = mgh,
rA€ g— YCKOpeHue cCBOOOIHOro mafeHus.
[Ipy»xHHa KeCTKOCTH Kk, Cxaras Wi pacTaHyTas Ha Ax o6Gnagaer 1o-

kAx?
TCHUMAJILHOK JHeprue: £ 5
MouHocTeo N HasbiBaeTcs OTHOLIEHUE paGoThl A KO BpEMEHHM 1,32
KOTOpOE€ OHa COBEPHIEHA!

N=Alt.
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Koapduunentom nosesHoro AeHCTBUA 1| HA3bIBAETCA OTHOLUEHHE [10-
ne3Hol paboThl 4, K paboTe 3aTpayeHHoill 4,: 1} = A,/A4,.

Kosdduuuent nonessoro aeiicTsus Bceraa MeHbiue 1.

Ne 314.

Jano: m =101=10*kr; |Pewenue.

=36 km/u = 10 m/c; Py =my, =10*kr - 10 w/c = 10° krm/c;
my=11=10° KT} Py =myv, =10°kr-25M/c =2,5-10* kem/c,
Vy = 25 M/C
Haiitu py, p, Otser: p; = 10° Kr-M/c, py = 2,5~104 Kr-m/cC.

Ne 31S.
Jano: m; = 160 r; Pewennue.
my=8r; S v]=m2v2=8r-600M/c=30 we.
V2=600 m/c m 160 r
Haiitu v, |OTBeT: v, =30 m/c.

Ne 316.
ﬂaHoz Pewienue. pCT=CcT'V'V; pCB=CCB'V'V;!ic‘T—=Eﬂ-
Pcr>PcB Pcs  CcB
Haiitn: £CT | Orger: £CT. - SCT

Pcs Pcs  CcB

Ne 317.
JaHo: Peuenue.
m=2000T= pr=mvy, p, =mv,;
_ 6
=2-10" kr, Ap=py—p =m(v,-v)=
vy =72 kM =20MIC, | 166 (20 whe - 10 m/c)=2-10" Kkr-m/c.

=36 kM/u = 10 M/¢c
Haiitu Ap Orser: Ap = 2:10" kr-M/c.

Ne 318.
Hawuo: Pemenne. 1) Ap;=mv-0=0,1 kr-10 m/c = 1 kr-Mm/c
__r_rz)=“1<20r= Apy=Fi-q;
v =10 m/c, pl=é-”i="'_"————°"(;r0;0“’°—2oH
4 =005, oot e

2) Apy =mv—(-mv)=2mv=2-0,1 xr-10 w/c =2 Kr-M/C
t2 = 0,0IC.
Apy _2mv_2:01wr-10wmc
=Fyty; Fp="2=2" 200 B MY 200 H.
Ap, =Fty; B PR 0.0l ¢

Haiitu: Otser: Ap, =1kr:M/c, Ap, =2 Kr-M/c,
A2 Fis By | g =20 W, F, =200 H.
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Ne 319.

Jatno: Peuienne,
m=400r = 0,4kr; Fl:2_mz:2-0,4Kr~25M/c:800H
v =25 M/c; n 0,025 ¢
n =0,025¢c; .
1 Fzzﬂ___OAKr 25M/C=250H.
t, =0,04 c; ot 0,04 ¢
Haiitu: £ ,F, Oteet: /; =800H, F, =250 H.
Ne 320.
Jano: Pewenue.
2
x=5-8r+417, 1)x=x0+vot+£t2;
m=2Kr 2

3HAYMT vy = -8 M/C; a=8 m/c?;
v=vyy+at=-8+8¢;
p(1)=mv(t)=2(-8+81)=-16+161;

2) p(2)=-16+16-2 = 16kr-m/c; p(4)=-16+16-4=

=48 kT-M/C;
3) F=ma=2xr-8m/c=16H,

Haiitu: p(2),p(4), F

Otsert: p(2) = 16 kr-M/c,
p(4) =48 kr-m/c, F=16 H.

Ne 321.
Jlano: Pewenue.
m=100r=0,lkr, {Ap,=mvsiNo~mvsiNo =0,
v =20 M/c, Ap, = mvcosa—(—~mvcosa) = 2mvcosa,
o = 60°. Ap = ,/Apf+Ap§ = Apy = 2mvcosa =
=2.0,1 kr-20 mM/c-c0s60° = 2 kr-m/c.
Haiitu: Ap. Otser: Ap = 2 kr-M/c.
Ne 322,
p(772) p(T/4)
-~
:/I \\‘
] ]
\ [}
\\ /I
\\\~ ) ’/
p(0) =p(D)
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Jano:
m =1Kr,
v=10 Mm/C

Pewenue. 1) Aﬁ(g) = ﬁ(g) -p(0);

Ap(§]=\fmv2+mv2=mVx/5=lKr‘IOM/c-\/S_Z-=
~14 kr-M/c;

T T T
2) Ap| —|=p| = |-pP(0)=2p|—|;
)Ap(zj ”(2) P(0) p(Z)
Ap[%—)=2mv=2-lkr-lO m/c = 20 Kr-M/c;

3) A5(7) = 5(T)~ 5(0) =0; 4p(7)=0.

Haittu: Ap(—i—‘) ,

Otser: Ap(%) ~ 14 kr-m/c, Ap(-g—) =20 kr-m/c, .

T =

tp(3), sp(r) | 20(T) =0.

Ne 323(n).
Hano: Pewennue.
m; = 2Kkr myy —mav =(my +my)v' <=>
my = 6xr ’ _
\% =2M/c V’=VM=IM/C.
Haiitn: v’ - ? e

' ' Orger: v’ =1 M/c.

Ne 324(n).
Hano: Pewenue.
m =50kr - mv=(m+M Jv' <=>
v =0,2 kr ., oom 0.0/
M = 200kr Ve mam MrcC.
Haittu: v’ - ? Otset: V= 0,04 m/c.

Ne 325(m).
JlaHo: Pewenne.
m; =20t myvy +myvy =(m+ M )v<=>
m, =30t myvy + myv
vi =0,3 m/c v=—»Il1lZ 2", -024m/c.
v, =0,2 M/c m+
Haiitu v-2 Oreer: v = 0,24 M/c.

Ne 326(324).
HaHo: M =200 kr, |Pewenue. MV =mv+mv=2mv
m=20r=0,02 kr, _ ni_ 0,02 xr _
v =500 M/c V—2vM—2 500 m/c 200 k- =0,1 M/c.
Haiitu: V Oteet: V=10,1 M/c.
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Ne 327(325).

Jano: Pewmenne.
M =200 kr, (M V-
m=S50Kr , S0kr _
W Ipu v=—4wm/c, V'=1m/c +(l mc—(—4 M/c)) 200 =2,25 m/c.
[pu v=2 Mm/c, V'=1mc+(lI Mc—2 wc) Ok 0,75 m/c.
200 xr
50 kr
Ipu v=6 m/c, V' =1mc+(1mwc—6mc) =-0,25 m/c.
200 xr
Ne 328(326).
Aano: /:[ =750T= Pemenue. MAV =-mwxcosa; AV = 7 cosa =
=7,5-10" kr, M
= 0 =
=607 m=30ur, |___30KC 103 . cos60® = 0,02 M.
v=1km/c = 10" mM/c 7.5-10°kr
Haiitu AV IOTBcT: AV =10,02 m/c.
Ne 329(327).
Hano: Pewterue. my = mv'cos45® + mv'cos45° ; v=2V'sind5° =v'V2
v=10M/c , v 10 m/c
vV = =z —= 7 M/C.
2sind5°  2-0,71
Haiitu v' IOTBCTZ v = 7 M/c.
Ne 330(328).
Hauo: my =20kr, |Pewmenue. (m +my)v =myvy ;
=60 KT,
2 v = o vy = Oxr m/c =0,7 M/c.
v, =1 M/C. my + my 20 xr + 60 kr
Haiitu v, . |OTBeT: v, =0,7 m/c.
Ne 331(329).
Hauno: Pemenne.
m=20wmr=2-10" Kr, | 4 =mgh=2~10_5KI"lO M/c?-2-10°m =0,4 Ix.
h=2kM=210m,
Haiitu A Otsert: A = 0,4 JIxk.
Ne 332(330).
Jano: Pewenue.
c=7,810° kr/m’, A =mgh=pVgh= pl Sgh=
“1=5m, =78-10°kr/m> -5m-1072M% - 12M = 4,7-10° [Tk,
S=100cM® = 1072,
h=12m.
Haiitu 4 OtseT: 4 = 4,7-10° [Ix.
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Ne 333(331).
HaHo: m=2kr,
h=1M, a=3m/c’.

Pewenue.
A=mh(a+g)=2xr-1m(3 wec? +10 we?) = 26 2%

Haiitu A

Ne 334(332).
JlaHo: h=5m,
V=06 M,
P =2500 Kkr/M’,

p, =1000 Kr/M’.

OtBeTt: A =26 [Ix.

Pewenne. A=hgV(p, - Q)=
=5m-10 M/c2-0,6 M3(2soo kr/m® — 1000xr/M3) =

=4,5.10* Ix.

Haiitu A Ortser: 4 = 4,5-10* JIx.

Ne 335(333). ‘
Jano: F=200H, |Pemenue.
I=10M, 6=45° A= Flcosa. =200 H-10 M- cos45° =~ 1420 [Ix.
Haiitu 4 Ortser: A = 1420 1.

Ne 336(334).
Hano: a=4 A Pewenue, 4= mglcos( a+ —”) = —mglsino. =
m=10 T= 10" kr, 2
I=100 m. =-10*-100-10-sindo ~ ~7-10° [Ix.
Haiitu: 4 Otset: 4 ~-7-10° JIx.

Ne 338(336).

2 2 2 2
Ne337(335). 5, =&, vy=gt; Sy = v+ B = gi? 4+ B 38
2 2 2 2
2
t
T
3
2
Pewenue.

JaHo:
m=100 r= 0,1 kr,
h=5M.

1) 4 =-mgh=-01xr-10mc*.5m==5 JIx;
2) Ay =mgh=0,1kr-10 w/c?-5m=5 JIx;
3) 43 =mg(h—h)=0.

Haittu: 4,4, 4

OtBeT: 4, = -5 Ik, A, =5 JIx, A3 =0.

Ne 339(337).
'?na:(zogf_ /I=WS=|<r_, Pewenne. 4= Mgh+ mhgg = gh[M + %h] =
7,3]‘5“;“ =10 W 10 M[SKF+O'4 "F/M'lom]:woo I
Haiitu: A OrtBeT: 4 = 1000 Ix.
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Ne 340(338).

£

Pa
n i
aHo: F
~ Pewenue. 1) 4 = Flcosp = Fl ———=to==
R =30H, ,F]Z+F22
F, =40H, , 0 n)
[=10 M. B =10 M- (308) =180 JIx.
JF2+ R J(30 H)? + (40 H)®
2) B
Ay = Fylcosa = | —pmmfimme =
(Flz e
2
40 H
=10m- ( ) =320 JIx.
J(30 H)? + (40 H)?
3) A= R+ R = J(so H)? +(40 H)* -10 m = 500 Jx.
Haiitu: 4, 4,,4 |OtBeT: 4, = 180 [, A> =320 [Ix, 4 = 500 [Ix.
Ne 341(339).
Hano: m =3m,, Pewenue.
V|=lV2 E‘lz"nlvl2 , Ezzm’v% =ﬂ[ﬁ]2:ﬂ’ &:l
3 2 2 2\3) 37 E 3
Haiitn: =% OrBeT: —2=—.
El El 3
Ne 342(340).
JaHo: v=7,8 kM/c= |Peiuenue.
- 3 2
=78107m, m? 6.6:10%r(78:10°wrc) .
m=6,6 T=6,6-10kr | E= = 5 = 2-107 dx.
Haiitu: £ Orser: E~2-10*
Ne 343(341). '
Hauo: Pemenue.
m=4Kr, mv% mv]2 m( .y 2\ _
w =2ml, A='AEK=‘(T‘T =53 -+)=
v, =8 M/C
? - —4—2”--((8 wic)? —(4 m/c)’ ) =120 JIx.
Haiitu: A4 Oteer: A =-120 Ix.
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Ne 344(342).

Jauo: _ | .
=18y , Pewenue. p, = myv, =18m, rae =3m,v,,
1 - _ PL_a,.
=— pZ’mV,P—3P2, _33
Vi 6v2 2v2 1 P2
2
E] =ﬁvlz =18’n2 .—l- %:.—l-.mzvz,Ez':mzvz s ﬂ_
2 2 36° 2 2 2 K,
Haiitu: —E’—;—E'— Ortser: ﬁ‘-_3, —E—‘—-—l.
Py E, 2} E, 2
Ne 345(343).
Hano: E 2V
ma £ _2° _V.
p=8Kr m/c?, Pemenue. p=mv; E= e T
E=16H)K 2
Sxr-Mc
yeoE gy 6T e P P (SR
p 8kr-mc v 2E 2-16 Ix
Haiitu: v,m |OtBer: v=4M/c, m=2xr.
Ne 346(344).
Jano: _
m=100 r=0,1 kr, | Penmieumue. Sina Tsmo.;
I=40cmM=0,4 M, mg =Tcos a
o =60, E _mv2 _mglsina tgo _
2 2
=Loixr-10wc? 0,4 M-sin60° - tg60° = 0,3 JIx.
2 ‘.
Haiitu: E, Otset: E, =0,3 Ix.
Ne 347(345).
Hano: Penrenue.

3 4
m=2m1.=2]0 KT, E=mgh; h—i——’%——ﬂ,SM
E =10 xJx = 10* JIx. . mg  2-10%kr-10 m/c?

Haiitn: A |OtBer: h =0,5 M.



Ne 348(346).

Hano: m =300 kr,

Pemenne.

h=15M. E =mgh=300xr-10m/c*-1,5M=4,5. 10311x<
Haitru: E Otset: £ =4,5-10° Ix.

Ne 349(347).
Jano: 2 =6M, Peumenne.

m=200r=10,2 kr,

1) AE, =mgh, =02 xr-10 w/c? -8 m=16 JIx;

h =8 M. 2) AE, =mg(hy ~hy) =02 kr-10 wc? (6 M—8 m) =—4 JIx;
3) AE; =mgh =02 kr-10 w2 -6 m=12 JIx.

Haittu: AE}, AE) AEy | OTBeT: AE, =16 [Ix, AE, = -4 1%, AE; =12 [Ix.

Ne 350(348).
Hano: [ =2mMm, ! > 2M

. A=mg== : ks :

=100 K. Pemenne. A mg2 100 xr-10 m/c 5 000 JTx
Haitu: A |Oter: 4 =1000 .

Ne 351(349).

ITo rpaduky HaxomuM, uto F, =800 H npu X =8cm = 0,08 M. Otclo-
Ja g =_l_pxx =0,5-800 H.0,08 m =32 Jlx. ®u3nueckuil cMmbICn tgo —
2

k03 dULHEHT xecTkoCTH. DU3HYECKHHA CMBICI TUIOIALH TPEYTroJibHHIKa
nof yyactkoM OA rpadika — NoTeHUHa bHas JHEPTUA [IPYXKUHBI.

Ne 352(350).
Jano:” Pewenne.
[=3cm=0,03 M, N S ) _
F=20H. E—2F1—0,5 20H-0,03 m=0,3 Ix.
Haittu: E |OtBer: E =0,3 IIx.

Ne 353(351).

Jano: k=40 kH/M =

4H 3 )2
s 2 4:10*2.(5107u)
=4-10" H/m, Pemenne. A=—= M =0,5 JIx.
[=05cm= 5102 m. 2 2
Haiftu: 4 |OtBer: 4 =0,5 JIx.
Ne 354(352).
JaHo: Pemenne.
h=4mm=04cwm, ki K3 E, 13
oo fe, | BT BT T
I, =4cm. 2 2
4 c
E, =E,I%=0,02}_lxc~—i—%=2ﬂ>x.

Iy (0.4 cm)”

Haitu: E, Otser: E;, =2 Ix.
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Ne 355(353).

Jano: F 1 | F2
_n _ LI
Fy=0, Pewenme. 1) A =kAx, Ax =4 Al_EﬁAxl_E_k_,
F=10H,
! 2) Fy = kAxy, Axy =12,
F,=20H, k
1 1
F;,=30H =— - =—(F2_F2
3 4 2(FzAJ‘z Flx,) Zk(.FZ A )
R N
3) AHanoruyHo: A4; = Zk(F3 F; )
2_ g2 2 2
- 20H)" -(10H
4) Orcrona i2_=F2 2Fl =( ) (2 ) =3,
4 A (10 H)
4 _FE-F} _(30H)'-(20H)’ 25,
4 F (20 H)?
Haitri: 22 22 | Orger: ﬁ=3,ﬂ=1,25_
4 4 4 4,
Ne 356(354).
HJawno: F2. (F, /2)2 72 1
P = Peirenue. A=—""£‘——_”’L_—_=_.n_'er_(1__)=
Finax =40 H, 2k 2k 2k 4
k =500 H/m. ) 5
gy 3-(4OH) 2 x.
8  8:-500H/M
Haiitu: 4 OtBet: 4 =1,2 JIx.
Ne 357(355). ‘
JHauno: Peruennue,
m = 0.5 kr, 2 V2 4wic)
v=4m/c. h=§§’ A=-mgh=*m7=-0,51<r-(——)=—4lbx;

AE” =—A=4H)K; AEK=A'—'—4H)K.

Hairn: 4, AEpAE, |OtBer: A=—4]kx; AE; =4 JUx; AE, = —4 k.

Ne 358(356).
Jdano: h=2m, Pemenue. £y =mgh=0,4 kr-10 m/c-2 m =8 JIx.
m=400r = 0,4 kr.
Haiitu: Ej Ortser: E, =8 Ix.

Ne 359(357).

aHo: 2

{ln=100r=0,1|<r, Peluenmue. En=inv—2=w—/i=5ﬂm.
v =10 mM/c. 2 2
Haitru: Ep Ortset: Ep =5 x.
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Ne 360(358).
Hano: m =3 «kr,

Pewenue. Ey =mgh ~mghy =mg(h —hy)=

hy=5M, by =2M. | 3010 M/ (5 m—2m)=90 JIx.
Haiitu: £, Orset: £, =90 Ix.
Ne 361(359).
Hano: mve v (10 M/c)2
Pemenune. —%=2mgh; h=-3=2—"1_=25M.
vy =10 M/c e = i 4g  4.10 m/c? :
Haittu: h Otset: h =2,5Mm.
Ne 362(360).
Hao: Pewenue. 1) Ex = —(vy - gt 2
m=50r= 0,05 kr, ) Ex 2(0 )7
vo = 30 M/c, _ 905 (30 we - 10w/c? 2 ) = 2,5 Bk
t=2c. 2

-
mvgy m
2) E” =‘70‘—EK ’—‘-2—(\15 —‘Vé —g212 +2ng0)=

=—2—(2V0 —g1)=

2
:0’05”"(2”‘“ ’2°(2-30M/c—1oM/c2-2c]=2011>x.

Haiitn: Eg, Ex .

Orser: Ep =20 Ik, Ex = 2,5 k.

Ne 363(361).
JHawo: mvy> —
Ah =10m Pewenue. 2 mgish <=>vo =28
Ah =h a) vy =14,/ c; 6) vy =28h
Haiitu: v, Oteer: vg=14,1m/c ,vy = V2gh .
Ne 364(362).
JHaHo: mvé mv? . 3
vo, h Pewenue. T:mgh+ S v=4lvy —gh .
Haiitu: v Orser: v = M—— gh .
Ne 365(363).
Jano: Peuienue.
vy = 600 M/c, S v.§=3’i,vf,=v3—3£;
m=10r=0,01 kr, m m
E =450 1x. v, ‘ 1 [ 1
Y ST I \1 00T w600 W |
A RCRETIR R B RREEE )
~0,57; a=arctg 0,57 = 60°.
Hajitu: a. OtseT: o = 60°.
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Ne 366(364)

L

JaHo: Pemenue.
m = 25T, 2 2
I=25M, mgh=%,T=mg+m—1v—=mg+2mg%=mg[l+2€),
T=550H
h:i[i—]Jzz'SM( 550 H 2—1)=1,5M.
2{ mg 2 \25xr-10 M/c
Haiitn: A Orser: h = 1,5m.
Ne 367(365).
h
JaHo: Pemennue.
m,a - 2
h=1-Icos a=1I(1-cosa) ; mgh =-—2——;
mv? h
T=mg+———2—=mg+2mg7=
=mg + ngf(—l-—cgii) =mg(3-2cos 0).
Haitu: T Orser: T = mg(3 — 2cos a).
Ne 368(366).
N,
h me
y
Vone
Jano: Perenue.
m, h=3R R. 2 2
1) mgh =% iN =ﬁ;‘—+mg=mg+2mg%=mg+6mg-= Tmg
mv? my
2) mgh:mg2R+—-2-'“’— ; Ny =—Rl—mg=2mg—mg =mg;
Haiiru: Ormser: N, =7mg, N, =mg.
N,.N,
9
4-11850 7



Ne 369(367).

Jano: 2 2 2
m. Pewenne. %‘2+2ng=-”—7—;—; T =" 4 mg;
R
2
my-
h=—2-mg;
25T 7™
mv2 mv2
AT =T,-T, = —2mg+Tz—Tl=——2mg—4mg =-6mg .
Haitru: AT . [OtBer: AT =-6mg.
Ne 370(368).
aHo: k, Al, m. 2 2
a _ IPemeHue. Ly v=JZA1;
Haiitu: v. | 2 2 m
Ne 371(369).

" o k
Bocnone3zyemcsa ¢popMyiioii, BoiBeieHHOI B 3aaade 368: v=_[—A/
m

a) T. k. voc A/, TO CKOPOCTb yBEJIHYUTCA B 2 pasa.
6) T. k. voc vk , TO CKOPOCTb YBEJIHUHTCSH B V2=14 pasa.

B)T. k. v L , TO CKOPOCTb YMEHBILUTCA B 2= 0,71 pasa.

Jm
Ne 372(370).
Hasxo: 2 2 k
m, k, x. Peluenue. -’%+mgx=kx s V= ;xz—ng.
VYuuteiBas pe3yJabTaThl 338a4u 368, noayvaeMm, YTo ITH
CKOPOCTH OYAYT HECKOIBKO Pa3inyaThCs.
Haiitu: v. Otser: »- ’ixz C2gx.
m
Ne 373(371).
Hano: 1
= 60 KT, Pewmenne. mg(h+x)= 5 Fx;
h=4wm, h , 4m)
=l F=2mg(l+;)=2-60kr-10wc (1+WJ=6000H.
Haiitu: £ |Otser: F = 6000 H.
Ne 374(372).
Hano: /=1M, p -2
- . | = —
Frax =26 H, k=2,5kH/m=| " SHICHHE. Mgl ="
=2,5:10" H/m, F = (Zmgl =y2-2,5-10%0,05-10-1 = 50 H.

m=50r=0,05 kr.

£ > F,, 4 » 3HAUHT JIECKA Pa30PBETCA.

Haitu: F
98

OrtBeT: n€cka pa3sopBeETCA.



Ne 375(373).

JaHo: F2 2Pl
k =100 H/m, Pewenne. 4 =pmgl, F=prg, 4 =>L=E—5
m=800r = 0,8 kr, 5
I=10cM=0,1 M, ﬂ=pmg=0,25'0,8KF'IOM/C =l.
M=0,25. A, 2kl 2:100HM-Olm 10
A 1
Haiitu: A Orser: L=
Ne 376(374).

HaHo: Pewenue. 1) ma=F-mmg; F = m(a+mg},
m=15t= 4
1.5 10%r, A =Fl=m(a+pg)l=15-10° kr-
a=14wc, -(1,4 w/c? +0,02-10 wic?) 10 M =2,4-10° Tl
Y L

T =-0,02-1,5-10%r 10 m/c? .10 M = -3 -10% [

3)E, = A4 + 4, =2,4-10° Tk — 3-10* [1k=2,1-10° [Ix.

Haiitu: 4,45, |Omer: 4, =2,4-10° [k, 4,=-3-10° Ix, E, =2,1-10° [ix.

Ne 377(375).
Hano: Pewenue. 1) Io rpaguxy BAHO, YTO CKOPOCTh B HYJIEBOH
m =20 T = | MOMEHT BpeMeHH v, =10 M/C, 2 B MOMEHT BpEMEHHU
4
=2:10"kr, | =20¢ CKOpOCTh v =20 M/C.
t=20c, Wz
1=0,05. 2) IMo 3TMM AaHHBIM HAHLEM AF _____,_(VZ vé)
2-10%r 2 2 6
=== ((20 wic)? (10 rc)?) =310 Mok
VY -
3) ma=F-umg ; a= ; 9. F=m(v ’V°+pmg)§
A= F1=m1(v_v° +pg)
4) Ilepemeuienue Tposuteitbyca / Gyaer paBHO MLowaau
nox rpadpuxom. BoluuciuM ee, nosb3yach H3BECTHOM U3
reoMeTpHH GpopMyI0H A1A IUIOWaau Tpaneuuu. [ =2""0, ;
Toraa 4 =m~ 2v0 1( 5 0 4 pg) 2-10%r
20 M/C;-IO M/c.zoc‘(zo M/C;IO M/C+O’05.lOM/C2J= 6-10°
Haittu: | Orger: 4=6-10811x, AE, =3-10%[Ix.
AAE,

4*
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Ne 378(376).
HaHo: Pewenue. 1) 4=-wmgl =

m=21=2-10kr, | =—0,4-2.10%kr-10M/c? - 50m = —4-10° [Ix:.
F=30m M=04. 19) £, =4=—410"2Ix.

Haiitn: 4,E, IOTBeT: A=-4-10°Ix, E, =—4-10° IIx.
Ne 379(n).
Hano: h =1,4m w2 mv? mgh
m = 6; I=10cw | PeUIeHHe. mgh="— == Fl=> F === = 900kH.

Haittu: F-?7 | Orser: F = 900xH.

Ne 380(378).
JlaHo: PelueHue.
=1500T=15-10%kr, ,
m T SKP F[=__ ’ 2151051{6500M_10M/c
F=150xkH=15-10"H, 1,5-10°kr
! =500 M.
Haiitu: v Otser: v = 10 m/c.
Ne 381(379).
Jlano: m( 2  2\_ .
I=36m, Pewenue. 1) ——(vl —vz)—pmgl,
v =10 M/, A L wic)’ - (8 mrc) 0.
v, =8 Mm/c. 2g! 2-10m/c? 36 M

2) |ag|=2(sf -93); £ =T

|aB 3 _,_ (8wrc)’

5 3 =0,36 umn 36%.
E, v (10 m/c)

Haiitu: p, %ﬂ OreT: n=0,05, |;:£|:0,36 wm 36% .
1 1

Ne 382(380). N
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Haxo: Pewenne. 1) Ma=Mg+Fp+N;
M,m x: Ma=Mgsino—Fp; y: 0=N - Mgcosa ;
Fp =uN ; a=g(sin a- jcosa)
2) PesynbraT pacdyera yCKOpPEHHs IS TPY)KEHOrO BaroHa
HE 3aBHCHT OT MacChl M. DT0 3Ha4YHT, 4TO OH OydeT U ma
HErpyXeHOro TakuM xke. ITO JKe 3HAYUT, YTO WX Hayalb-
HBl€ CKODOCTH B Hadaje TOPH3OHTAJILHOIO YYacTKa MyTH
6ynyT ONMHAKOBHI M paBHbI HEKOTOPOMY 3HaUYECHHIO V.

2

3)——-uMgL L=2 .
Zug

4) AHanoru4HoO 1_ .Orcrona L =1 unu -11=
2pg !

T.€. TOPMO3HEIE NyTH 060X BAroHOB OYAYT OAHHAKOBEIL.
L

Haiin: -f—'- Orser: 7=1‘
Ne 383(381).

JaHo: m? -
L an Pewenue. mgisin a= =t wmglcos @; v = ,/Zgl (sina-pcosq) .

Haith: v |Orger: v = J2gl(sina - (cos a) .

Ne 384(382).
Jano: ) — | o,
h=2wy, |FeueHHe. mgh=pmgVh®+blcosar pngS; cosa = [n2 2
b h 2M

- "= o =0,05.
YoBw Mo+ IS5 u b+S 5S5m +35m
HaﬁTH: M OI'BeT' M= 0,05 ]

Ne 385(383).
Hauo: _ T
M, m, 1 |FeCHHC. pmel=Mgh; m=—0.
Haitri: M [O’I‘BC’I‘ M=££

ml

Ne 386(384).
HaHo: Pewenue.
h=5mMm.

Amin = Ay + mgh=2mgh =210 kr -10 w/c? - 5 m = 1000 JIk.
Haiitn: OtBer: Ay = 1000 Ix.

Amin .
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Ne 387(385).
Hauno:

Pernitenne. -]2-Fx =wmgl; p= fx

m, F,x, 1. 2mgl’
Haiitu: p. OtBer: p= Fx .
2mgl
Ne 388(386).
Hano: ; Pewenue. AE =mgh=5-10°-10-4=2-10° Jlx;
m=51=15-10"kr, 3
1=200 w, 8 =2(3 -47) = 21 (52 2152) = =s.10° i
h=4 m, 2 2
v =15 M, Ac = - pmglcosa. = — pngl =
vy =5 mic, =-0,09-5-10° kr-10 w/c? -200 m=-9-10° Jx;
p=0’09. AT+AC=AEH +AEK,
Ap = AEq + AEy — Ac =2-10° k- 5-10° Ix +
+9-10° }1>K=6-105 Hx;
5
p}zﬁ_:ﬂo_ﬂ:}[o’ﬂ,
l 200 m
Haiiey: 2E ABx. | Otser: AEqp = 2:10° [, AE¢ = -5-10° Jx,
" Ae, Ap, Fr. |Ac =-910° Ix, A7 = 6:10° I, Fr = 3-10° H.
Ne 389(387).
JHano: " W2
m = 80 kr, Pewenue. mg1=3v -A; A=-m g1—7 =
1=200Mm, )
v=>50m/c. =~—80KF-[IOM/02-200M~~(50—};/<1]=—6-104 .
Haittn: 4 Orser: A=-6-10" Ix.
Ne 390(388).
Hao: mé mi m 9,610~ kr
wipor= [P 4= BB )20
= ,0- Kr, 2 2 )
o = 825 /e, ~((746 wie)? - (825 wrc)’ | = 600 Jlox;
v =746 M/c, mv% mv,2 m{ a2 3 9,6-107 kr
n=rdomd ()20
v, = 675 M/c, 2 2 2 2
[ =100 m. -(6752—7462):.—480 Jhx.
Haiitu: 4,, A,. |OtBeT: 4, = -600 Jx, 4, = —480 Ix.
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Ne 391(389).

JHano: mv2 mv?
0 .

m=2T1=2.10% kr. | Peletue. mgh+T——A+T.
Vo = 50 M/C, m( o 5
h=420wm, A=2(v -i)-mgh =
v =30 mM/c. 3

| =221 (30 we)” - (50 )’ ) -

2
_ ~2-10% kr-10 M/c? - 420 M=—107 [Ix.

Haiitu: 4 Ortser: 4 = -10" JIx.

Ne 392(390).
JHauo: 2 2
m =100 kr, Pewenue. mgh:—F1+m—;-; F=% %—-—gh =
h=8wmM, .
1=100 we)?

M _100kr) (10W)” 142 gy |=—30H,

v=10wm/c. 100 M 2
Haiitu: F OtBet: F=-30 H.

Ne 393(391).
Hano: Pewenue.

v=2340KkM/4 = 650 M/C, | N = yF = 650 w/c-2,2-10° H =1,43-10° Br.
F=220kH=2,2-10°H.

Haiitu: N
Ne 394(392).
JaHo:

v =900 km/u =250 m/c,
N =30 MBt= 3-10’ Br.

|Otser: N =1,43-10° Br.

Pewienue.
N _3-10" Br

=—=———"=3.10"H.
4v_ 4-250 m/c

Hai#itu: F

Ne 395(393).
Hauo: v =30 mM/c,
F=100H, g=02.

Otser: F =3-10"H.

Pemenue.
N =vwuF =30M/c-0,2-100 H = 600 BT.

Haiitu: N
Ne 396(n).

JaHo:

m,S,t,u

Haiitu:
v, E, Arp, N

Orset: N = 600 Br.

Pemenue. 1) a=%; v:at:?;
t

2
2) EK=12”~; 3) Arp = pmgS;

4) N=1(re +E).
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Ne 397(395).

Jauo: Petuenue.
N=72 kBr= N = Fy;
_ 4 |
=72:10" Br F = mg(sina + pcoso)=mg(sina+ Wl-sinza);
m=5t=
=5.10° KT, v= N =
sino=0,2, mg(sin a+ l—sinza)
#=04 7,2:10* Br
= ~2,4 M/c.
10 w/c-5-10° Kr(O,2+0,4\/1 - 0,22)
Haiitu: v OtBeT: v = 2,4 M/c.
Ne 398(396).
JHauo: PerueHue.
m=I1lTt=

2
=10° r, N=F§; Fl=—”%—+pmgl;
1=300 M, s )
V=30M/C, N:.‘i .’_nv_.*. =ﬂ l)._.}. =
=003 2[ TR Y TR

_ 10 &r-30 wrc (30 wic)®
2 | 2:300m

+0,03-10 w&] = 27000 Br.

Haittu: N. |Orer: N = 27000 Br.

Ne 399(n).
Hauo: Pewenue.
v,S,mnF. V2 2 | ,
Haiitu: 1)S=Zb,a=5§,2)v=w,t:;,
at,E AN . )
) 3) Ex=%;4)A=nFS;
synN=2.
t
Ne 401(399).
/
h
(v}
0
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JlaHo: Peuienue.
I=1M,
h=0,6m, 2,2
I“=h
p=0,1. Fyp = pngcosa = png ————
A=mgh+ Fypl = mg(h N Y ) ;
n= mgh _ mgh _ 1 -
4 mg(h+p\/12—h2) I+NJi_l
2
= ! > ~0,88.
P SIS
(0.6 M)
Haiitu: 1 | OtBer:
u=10,88.
Ne 402(u).
Jano: m=3600T = Petuenue.
= 3,6-10%r, 1
1=10000 kv = 107 m, A =wmmgl
1 =0,007, A = Hamgl;

M= 14 - Az)=(P| = ty)mgl =

uy =0,0061,
n=90%=0,9. =(0,007 - 0,0061)-3,6-10° xr-10 m/c? -
0,9-107 M=3-10' Jx.
Haiitu: AA4. OrTBerT:
A4 =3-10" [Ix.
Ne 403(w).
JaHo: Pewenue.
S =1m*
s =20cM’ 3a Bpems t:
v =2 M/c V =svt
' V=38v't
=y'= vﬁ- =0,004m/c
S
dv/dt=5v'=0,004r> / c.
Haritu: OrTBer:
v —17 v’ = 0,004 m/c, dv/dt = 0,004 m*/c.
dv/dt - ?
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Ne 404(402).

Hano: Peiwuenue.

v =10 cm/c,

d, = 4d, VS| =85
vldlz = vzdzz;

2

1% =VI’SI7:|6V| =16-10 c™m/c = lGOCM/C = 1,6 M/C
2

Haiitu: v,. |[OtseT: v, = 1,6 m/c.

Ne 405(403).

Jauo: ¥ =500 M°, |Pewenue.
t =1vyac=3600c,
n=10, d=0,6M. nV=£V’d2;
4
3
- 4)11; __ 4:10-500 m 49wk
wd 3,14.3600 c~(0,6 M)

Haiitu: v. "~ |{Otser:

v =49 m/c.

Ne 406(404).
14
v
OI 0"

[lepexoas B cucTeMy, CBS3aHHYIO C LEHTPOM MAacC MAY4, MOXHO CYM-
TaTh, YTO HA MAY HAJIETAET MOTOK BO3/AYXa CO CKOPOCTLIO V', ABHKYLUMIACH

B IPOTHBOIIOJIOKHOM MAYy HanpasieHud. Toraa B Touke O’ cKOpOCTb BO3-
Ayxa Gyner paBHa V +v, a B Touke O” V —v. B Touke O’ cKkopocTsh G0Jib-
1€, @ 3HAYMT JaBaeHHE MEHbLE, YeM B Touke O, rlie CKOPOCTh MEHbLIE.

Ne 407(n).

ITo 3akoHy bepHy/uH B Y3KOM CeueHHH JaBICHHE MEHBLIE, CAeA0Ba-
TeJbHO Gapxu OyAyT YCTPEMIATHCHA B CTOPOHY MEHBILETO JaBJIEHHA M
CMOTYT CTONKHYTBCH.
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Ne 408(406).
Jano:
t=1cyr.=
= 86400 c,
S=4mm’=
=4.10° m?,

p = 1000 Kr/m>,
h=80cMm = 0,8 M.

Pewenue.

1) Mycth m — Macca HEKOTOPOro Manoro obbema
BO/hbl, KOTOpblﬁ BBITCKACT 324 MAJ1I0O€ BPCM1A.

n="Y_.
mgi 2
v=42gh;

2) V =S8vt=Sty2gh =

=4-1078 3 -y/2-10 M/c2 0,8 M -86400 ¢ = 1,38 M.

Haiitu: V
Ne 409(407).

Otset: V =1,38 M°. '

CornacHo ypasHeHHI0 BepHynan B Touke C CKOPOCTb MEHbILE, 4 3HA-
4UT AaBjeHHE Donblle, T.c. AABACHHE MOXKET CTATh TakuM, YTO OyayT BbI-
XO/HTB My3BIPSKH BO3Ayxa. B Touke B ckopocTk Gonbille, 8 3HAYHT AaBlie-
HHE MEHBLIE, Y XKMAKOCTH OyJeT MOAHHMATBCA 110 TPYOOoUKe.

Ne 410(si).

ITo 3akoHy BepHyinu faBieHue B y3KHX MECTaX HHXKE, YEM B LUMPO-
KHX, 2 3Ha4uT QuIbTp OyneT Ha0OOPOT 3aCACKIBATLCA BHYTDb.



MexaHRYeCKHE KOJ1e0aHUS U BOJIHDI

ToBopAT, uTo Hekas ¢u3nyeckas BeIMYHHA X COBepLUAeT Kojebanus,
€C/IM 3aBUCUMOCTD X(f), Il ¢ — BpEMs, €CTb ICPUOAMUECKAA WK [IPH-
GnmxenHo nepHoandeckas ¢yHxuus. HasoBeM mepuosoM koseGaHus
TaKoe BpeMs T, 4To A1 BeeX T MMeeT MecTo PaBeHCTBO

x() = x(¢ + T);

OYEBMIIHO, YTO TakuX T GECKOHEYHO MHOro, HO3TOMY Mbl GyaeM BhI-
6upats K3 Bcex T MUHHMANIBHOE NOJIOKUTENBHOE YUCIIO.

YacToToH v HasblBaeTCs BeNHYMHA, oOparHas nepuoay: v = 1/T.

Lukauyeckoif 4acTOTOH  Ha3bIBAETCA 4acToTa V, YMHOXKEHHas Ha
2n: o =2mv.

Konebanne Ha3biBaeTCs rapMOHUYECKUM, eCiiM X(t) ABJIAETCA rapmo-
HH4ecko# dyHkuueit x(fy=Acos(wt + @),
rae A Ha3pIBaeTCA aMIUIMTYAOH, a ¢ HayalbHOMH (a3oil konebanus.

I'apMonuyeckue KonebaHUs cCoBeplliaeT Ipy3 Maccoil m Ha NPYXHHE
KECTKOCTH k. MOXHO 10Ka3aTh, YTO B 3TOM CiIy4ae

k 1\/? \/E
==, v=—./|[>,T=2p 2.
“ \/; v 2n\m P k

Taxxe FapMOHHYCCKHE KoneGanus COBEPILIACT MPY3HUK HA HUTH AJIKHBI
1, €CJIH YroJl OTKJIOHCHHUSA HHUTH OT BCPTHKAJIM HCBEJIHK. MoxHo AOKa-
3aTh, 4TO B 3TOM Ciliy4yaec

mz‘j—g—, V=-1—J§, T=2n -’-,
/ 2n N/ g

rie g — yckopeHue cBOOOMHOro majeHus.

Beite npuBeaeHb! GopMyIisl A8 pacyeTa 4acTOT, HA KOTOPBIX B OT-
CYTCTBHE 3aTyXaHus OyneT KoneGaTbcs MasTHHK, KOFAa Ha HETO HE Acii-
CTBYIOT BHEIIHHE CHIIbl. Takue KojleOaHus Ha3bIBAIOTCA CBOOOAHBIMHM, @
3TH 4acTOThbl COGCTBEHHBIMH. Ecnu Ha KonebaTenbHyI0 CHCTEMY, HAIIpH-
MEp LUIApHK Ha TPYXKHUHKE, ACHCTBYET MEPUOAMNUECKAA CHIA € YAaCTOTOM
vp (3Ta cHia Ha3bIBAETCA BBIHYXKJAMOILEiH), TO Takde KosebaHHA Ha3bl-
BaIOTCA BBIHYKACHHBIMU. IIpy BBIHYXKAEHHBIX KOJIEOAaHUAX MAATHHK KO-
aebnercs ¢ yacrortoii vg. Eciu vg Oyner paBHa yactoTe cBOOGOAHBIX KO-
nebaHuit v, MOXHO HaOoNaTE ABJICHHE PE3OHAHCA. OHo cocToHT B
3HAYUTEJILHOM POCTE AMIUIMTYIbI KOJeGaHuH.

PaccMoTpHM Teneph BOJIHOBOE ABHXKEHME. BonHa sBisercs pacnpo-
CTPaHAIOWHMHUCH €O CKOpocTbio v Kosebanusamu. Ilycte v — wacrora
3THX KoneGaHui. HasoBeM MUIHHO# BONHBI A paccTOAHHE MEXAY cocel-
HUMH MakcuMymamu, HecnoxHo goka3aTh caeayromyo ¢gopMyty v=Av.

TIpu HOpMaNbHBIX YCIOBHSX CKOPOCTh 3BYKa, T.€. CKOPOCTb pacipo-
CTpaHeHHUA 3BYKOBBIX BOJIH, B Bo3ayxe 330m/c, B Boge 1400M/c.
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Ne 411(409).

Hano: =8¢, |ponepye 7-L_8%_g2s¢, v="232arn
=32 n 32 t 8c
Haiitu: T,v. OtBer: T=0,25¢,v=4Tu
Ne 412(410).
JHaxo: r 1),
v, =600Tw, Peqxcuue. An= v T vy T t=
T=5Mmc= 4
S =[600["u— ~ )-60c=2,4~10.
=5-10""c, 5107 ¢
t=1MuH = 60c. | T.x. An>0, To Gonbiue KoneGanuii aenaer Komap.
Haiitu: An Otger: KoMap.
Ne 413(411).
HaHo: a=1mMm =103 M, |Peuienue. S=4an;n=wvi
— 103
v=1xlu=10"Iy, S=4avt=4-10" m-10° Tu-0,2 c=0,8 m.
t=02c.
Haitu: S. | OTBer: S = 0,8 M.
Ne 414(412).
aHo: v; =420 'y,
A ! Peurenue. An=v2£~v,§~= Y2 40
v, =300 [, vy v vy Y
v, =7 M/c,
| =500“{3001‘:1_420 mJ="5°°0;
v, = 6 M/c, 6mic  Twmlc
S =500 m. 3nayuT, Npu MOJIETE 33 HEKTAPOM NYEIAa COBEpLIa-
et 6osblie KoneGaHuit KpbUIbAMH.
Haiitu: An * | Orser: nyena.

Ne 415(413). a) [Tpunoauats rupio u 6e3 HavanbHOH CKOPOCTH OT-
nycTHTb; 6) ToNKHYTh FUpPIO B HIDKHEH TOYKE MOABECA.

Ne 416(414).
Jato: Peluenmue.

m =640 r=0,64 kr, a2 mv? - e
k =0,4 kH/M=400 H/m, “2“=T; =N 400H/M‘1M/C=0,04M.

v=1M/C.

Haiitu: x. |OtBer: x = 0,04 m.
Ne 417(415).
HaHo: m? kot £2 )2
k = 0,5 kH/M = 500 H/wm, | Pewenne. —=——m =k— =k(—) =3
. 2 2 v v
x=6cm =0,06 M, 5
v=3m/c. =500 H/M.(O'O(’M] =0,2 KT,
3 m/c
Haittu: m Orser: m = 0,2 kr.
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Ne 418(416).

Hano: 2 2
k, = 4k Pewenue. ﬂzﬁ; Xy = ﬁx, A, 2 L
2 t 2 kz 2 xl 2
Haiitu: 22 Ortser: ﬁ=l.
Xl xl 2
Ned419(n)
Hano: Pewenue. M3 pucynka
m = 100r A=0,5m
T=0,8c=>oo=37-5=7,8l
T c
F =3,125H
Haiitu:
T A T | Ormer: 4=0,5m, T=0,8¢, 0=7.8%, F=3.1250
w, F-? c
Ne 420(419)
Hauo: Peruenue.
k =250H/m, J; '
T=2,|—; T=—;
n=20 N P k n
r=16c. kT k? 250 Hm-(16¢)
4p®  ap*n®  4.314%.20°
Haiitu: m OrtBer: m = 4 Kr.
Ne 421(420).
-I(aHo: Pewenue. v, = Ly L - L k.
m=100r =0,1xr, TN T mVMem
n=141 v J‘m; F
n=—t= = 1+
V2 M M
nt =1+ M=——2m—=—0—'21—z0,101l<r
n“-1 1417 -1
Haiitu: M Otet: M = 0,101 xr.
Ne 422(421)
HaHo: Pewenue.
]2=-1-I| 'k—l=£2~, k2=£l—k]'—‘4k|;
4 ky | I
v
Vi &< kl’ Vy I(z =2 kl y —=
Haiitn: 2 Orser: 22 =2,
Vl Vl
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Ne 423(n).
Hauo:
m = 400r
k =250H/m

Pemenue.

ket m?

\/Z
2 2 m

E=—=—-x<=vy=x

A =15¢cMm
Haiitu:
E-?7v-?

E=2.8/x

v=38m/c

Ortser: E =2,8/1x%, v=3,8m/c,
Ne 424(423).

Hano:

Peruenne. vy « L
12=31|. ’ !

T

Y2

v
Ortser:
vi v 3

Ne 425(424).

Nauo: o b A 2
= ewenue. 1) —=2n |1 ; | =g——/
=10, ) n\/; S8

n2=30 2 2 2 2
) Loonf2; gt g l_r_[n =(B) 2L
ny g 4n) Lo nk \m 30) 9

Haiitu:

Peurenue.
E npsAMo nponopluHOHaIbHA KBAAPATy aMILTHTY/bl K

1
3 0o6paTHO MPONOPUHOHANBHA JUIHHE, CIIEA0BATENLHO

L)
=2 E,

LA
EI
Ne 427(425). 7
JaHo: Pewenue.
/=80cmM=08Mm,|, \[7 4Pn® . 4.314%.342
{=1mMuu=60c, |7 =2m|= g=—> 1= 2
’ n t
n=34, (60¢)
Haiitn: g.
Ne 428(426).
a) YBenMuMBaeTCA JIMHA MOABeca. 3HAYMT, BO3pAcTeT nepHon. 3Ha-
4UT, Yachkl 6YRYT OTCTaBaTh.

Haiiru: Ortser: ﬂ =12.

.0,8mM= 10,3 m/c%.

IOTBeT: g~10,3 m/c.
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6) YMeHbIIUTCA yCKOPEHHE CBOGOAHOrO NajEeHHA. 3HA4YUT, BO3PACTET
nepuoA. 3Hauur, 4acel OyyT OTCTaBaTh.

B) YMeHbIHTCA 3G(EKTUBHOE YCKOPEHHE CBOBOAHOIO MAJAEHHUS, 3TO
YMEHBIIEHHE CBA3aHO C BPaIllEHHEM 3€MIIH BOKPYT CBOEH OCH. 3HAUMT,
BO3pPAaCTeT nepHoj. 3Ha4MT, Yachi OyayT OTCTaBaTh.

Ne 429(427).

Jano: Pewmennue.

m =50, 1)_'-=2n‘j£; J— Lh=h+Al; — \}[ﬁN
n, =30, m g

Al=32em =gy ¢ [ ¢)_ [L+al HA_’:L;

=0,32 m. ny \n Iy L

2
_‘}fz(ﬂ) -1 4= A; = 0'3§M ~0,18 M
Il n n -1 (2) -1

P 30
) bHh=4+Al=0,18M+0,32M=0,5M.
Haditu: /,/, {OtBer: 1, = 0,18 m,/; =0,5 M.

Ne 430(428). ITo rpaduky BuaHo, 4To aMILUIUTYAa KoNeGaHus | BaBOe
6onbie aMmuTyap konebanus 2; mepHon koneGanus 1 Taxoke Basoe
Gonblue nepuona koneGaHus 2; OTCIOAA MMEEM, YTO YacTOTa KojeGaHus
1 BaBOE MeHbLIE YacTOTHI KoNeGaHus 2.

Ne 431(429). [lo rpaduxy BuaHo, yro nepuon pased 0,2 c; 3Hauwur,

4acToTa paBHa OL =501; ammuryna pasia 10 cm.

,2C

~ Ne 432(430). B); 1); 1); XK).

Ne 433(431). [ToTomy, 4TO ycunHe MOXKHO HEpeaaBaTb MaJbIMH MOp-
LMAMH, MOJIb3YACH ABJICHHEM PE3OHAHCA.

Ne 434(432). Her. Touxu nomxHbl 6bITh B (pa3ze ¢ COOCTBEHHBIMHU KO-
ne6aHUAMH aBTOMOOHIIA.

Ne 435(433). Ot yacTOTHI COGCTBEHHBIX KoneGauuit 6aTyTa.

Ne 436(434). Ilepuon coberreHHbIx konebanuit aBToMo6us Gonblie,
ecsM Macca aBToMoOwIA Gosbiie, 3TO 3HAYMT, YTO YACTOTA MEHbIUE NpPH
Gonblueit macce. «HactoTa» e BbIGOMH GoJblile MpH 6obLIEH CKOPOCTH.

370 3Ha4YMT, YTO MawMHY OyaeT 60JIbILE TPACTH MPH MEHBILEH CKOPOCTH.
Ne 437(n).

Haso: Pewenue.
T =1,6¢ Ipu coBnageHuH 4acroT, TO eCThb
1 =60cMm 20=Tv<=>v=0,75m/c.

Haiitu: v. | Otset: v = 0,75m/c.
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Ne 438(435).

JaHo: Peenue.
v==6M/c A 2 1
A =3m ,l=vT<=>T=;=0,5c=>a}=———12,1-£
Haittu: T, w. |Otser: T = 0,5¢, w= 12,1 l/c.

Ne 439(436).
HAano: 1=10¢, Pewenue. A =Lv; v ik _20:12m 2,4 m/c.
n=20, A=12M. n t 10c
Haiitu: v Otser: v = 2,4 M/c.

Ne 440(437).
JaHo: Pewenue.
T'=30c, v=~'i; 1=vT=nI-l=20'§0—c-0,5m=100M.
A=0,5Mm, ! t 5¢
t=5¢, n=20.
Haiitu: / Orser: [ = 100 M.

Ne 441(n).
Hano: _ s _C_
c=24wc PeuteHne. c=vi <=>21 —-\7—1,2M
v =2Ty CIIE0BATENBHO VA AAHHBIX 3HaYeHHi | cooTserct-
1=10, 60,90, |Benno nonyyaem
120, 140 cm Ao = /6, &, 3n/2, 2w, T1/8.
Haiitu: Ag Orser: Ap = /6, &, 3n/2, 2n, Tn/8.

Ne 442(438).
JaHo: _ .., _C _340wmc .
l|=4,3M, Pemeﬂue.c—le,,v,—i—l‘—m—~79l'u,
Ay =25CM, c 340mc |

=Vyhg ) Vg = =" T 1360 T,

¢ =340 mic. G VNPT "
Haiiti: 1), H,. |OtseT: v = 79 I'y, v, = 1360 I'us.

Ne 443(439).
Aano: Pewenne. A = < _340we ~3,8M;
v;=90TL, v 90Tn

= r
v2=9000 I, , =8 2380 o 038 m=38cm.
¢ =340 m/c. v, 9000 'y
Haiitu: A, A,.  {OrBer: A;=3,8M, A, =3,8¢cm.

Ne 444(440).
Hano: t=15¢c, Pewuenne. /=ct =340 m/c-15¢c=5100 M.
c=340 M.

Haittu: 1.

Ortser: I = 5100 m.
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Ne 445(441). /
JlaHo:
o=73",
¢ =340 m/c. v=c-ctg a =340 m/c- ctg 73° =~ 100 m/c.
Haiitn: v. Oteer: v = 100 M/c.

Ne 446(442).
JaHo: t=2c, Peuwenue.
T=36¢ ct 340m/c-2c¢

’ vIi=(v+c);, v= = =20 m/c.

¢=340 m/c. ek (T-1) 36c-2c
Haiitu: v Oter: v = 20 M/c.

Ne 447(443).
Jauo: o Q.
/=45, Pewenue. ¢;T =¢(T +1); T—rcz_q,
¢ =340 mM/c, . .

1 L=c,T =1 €y :450‘1400 m/c 340M/Cz2.104M=
¢ =1400M/c. ¢ —q 1400 m/c — 340 M/c
=20 KMm.

Haiitu: L. Ortset: L = 20 kM.

Ne 448(u). Yacrora He H3MEHUTCH, JUIMHA BOJHBI YBENU4UBAETCA
npubausurensHo B 4 pasa.
Ne 449(445). Komap, T.K. OH «ULUMATY» BbILLE.

Ne 450(446). PaGoraroluas B XonocTylo Apens Aenaer 6onbie 060po-
TOB B €IMHHULLY BpEMEHH, MOITOMY 3BYK, CO3/1aBaeMblii eil, OyzeT Bhiue.
Ne 451(447).
HaHo: ¢ =340 m/c, Pellenme. t:2£= 2-68m ~04c
/=68 M. c 340 m/c
Haiitu: ¢. Otet: t =04 c.
Ne 452(448).

HaHo: ¢ =1400m/c,

t=06¢.

ct

e
Pemenne. 2k =ct; h=—é-—li9’iL0’6C

=420 M.

Haiitu: A.

Otser: 1 =420 M.

Ne 453(449). 13-3a MHOI'OKPAaTHOI'O OTPAXXEHUS 3BYKa.
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MOJIEKYJISIPHASI ®U3UKA
H TEPMOJUHAMHKA

OCHOBBI MOJIEKYNPHO-KHHETHYECKOH Teopuu

OCHOBHBIM MOJI0KEHHEM MOJIEKYIAPHO-KMHETHYECKOH TEOPUH ABIA-
€TCA YTBEPKACHME, YTO BCE TE/a COCTOAT M3 MeJbYailuux vactuu (Mo-
JIEKyJl, aTOMOB M T.I.), KOTOpble ABHXYTCA U B3aUMOACHCTBYIOT MEXAY
coboii. JlokasarenbcTBaMH MOJEKYJIPHOTO CTPOEHHs BEIIECTBA ABJLA-
10TCA ApobneHue Tel, [U1aBieHue, ucnapenue, auddysus, 6poyHosckoe
IOBHXKCHHE U T.[.

MonspHoit Maccoit M BelecTBa Ha3bIBa€TCA Macca TaKOro KOJIHYECT-

Ba MOJEKYJ JaHHOTO BELIECTBA, KOTOPOE COAepXHUTCA B yrnepoge'’C
Maccoit 12 r. MonsipHylo Maccy BELECTBa MOXHO y3HaTh Mo Tabauue
Menieneepa, C10HB aTOMHbBIE MAcChl BCEX aTOMOB, BXOAALIMX B MOJIE-
Kymy aToro BeuiecTsa. [Ipu 3ToM MossipHas Macca OyaeT U3MepAThCH B
r/monsb. Jlns nepesoaa B cucremy CU 310 3HaueHHe CIERYET YMHOXKHTH
na 107, [Ipu 3TOM MONApHAs Macca U3MepAETCa B KI/moJib. Tak, Hanpu-
mep, MoJIsIpHas Macca Bofopoaa H, pasua 2 r/mMonb=2-10" kr/Mons.

B onnoM moute moboro BewtecTBa cogepurcs N, =6,022- 102 moms™
Mouekyit. Yucno N, HasbiBaeTcs nocrosnHod Asoraapo. Macca ogHOH

. M
MOJIEKYJIbI My BbIpaxaeTcs GpopMynoit my= o
A

Konnuecrsom BELICCTBA V HA3b1BACTCs OTHOLICHHUE YHUCJIa MOJIEKYI1 N
M

K ynHcay Asoragpo N, :v= v

A

) m
Ecnu m — macca BeLECTBa, TO V= —

HaeanbhbiM razoM HassiBaercs ras, B KOTOPOM MOJIEKYJIbI ABHXKYTCS
cBOOOMHO U B3aUMOJEHCTBYIOT MexJy cobOi H CO CTeHKaMH cocyaa
TONBKO MPH CTOJKHOBEHHAX. Mojens mieanbHOro rasa yAaoBlE€TBOPH-
TENILHO OMHCLIBAET AOCTATOYHO Pa3pEKEHHbIE rassl.

CpenHeKBanpaquoﬁ CKOPOCTbIO MOJICKYII <V2> Ha3bIBACTCA CliC-
el
N

L€ v, v, Vj3,...— CKOPOCTH MOJIEKYJ: [EPBOH, BTOPO#, TpEThEH, U

ayomas pU3HyecKas BeMUIMH <v2>

’

TaK aaiee A0 N. OTMETHM, YTO CpefHAS CKOPOCTh MOJEKYJ paBHa

HYJ/I}O H HC paBHa <v2> .
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Kouuempauueﬁ MOJICKY)1 n Ha3bIBACTCA OTHOUIEHHE HHCJIA MONEKYJ

N B 00beMe V k aTomy o0bemy V: n = % .

HaBieHue p MOXKHO BbIPa3UTh Clreayrowei Gopmyoi p, = % m0n<v2> .

JTO ypaBHEHHE HOCHT Ha3BaHHE OCHOBHOTO YPaBHEHHA MOJIEKYISAPHO
kuHeTnueckoil Teopun (MKT) rasos. 310 ypaBHEHHE MOXHO fepenu-

caTh B BUJE p-§c< >=—n(E)

2
rne — IUIOTHOCTHL Trasa, :L_ — CpCaHAA KHHCTHUYCCKas
EK

3HEPrHsA MOJEKYIIbI rasa.
Cpenusa kuneTHyeckas sneprusa (E,) cBasana c remneparypoii T ra-

38 GopmMyII0i (E, ) = %kT :

rre k— nocrosunas Bonsimana. Oua uncrenHo pasta k=1,38-10 Jix/K.
MoxHo noKka3ats ciaeayrowmyto gopmyny: p = nkT.
U3 uee cneayer ypasnenue Meunneneesa-Knane#pona py =_A'%'!- RT,
Jhx

raie R=kN,=831———— — yHuBepcanbHas ra3oBas NOCTOAHHAaA.
Monb x K

[Ipu Hen3MEHHOH Macce M cocTaBe rasa pY _ const - Eciu xxe nocro-
T
SHHA €le M TEeMIEPaTypa, TO p¥ = const (M30TEPMHUYECKHI MPOLIECT),

14 .
€C/IH AaBJIEHHE MTOCTORHHO, TO T =const (H300apHueckuii npouecc), ec-

1 06beM MOCTOSHEH, TO ;f =const (M30XOpHYECKHIi npoLiecc).

Boasxoii nap Bceraa NPHCYTCTBYET B aTtMochepe 3eMiHd, KaKk Manas
NpUMech, HO OH BO MHOrOM ompeje/feT mnoroAy. Bnaxuocts Bo3gyxa
MOXHO Xa8paKTepH30BaTh NaPUHAIbHEIM JABJIEHHEM Mapa p UK [UIOTHO-
cThio napa p (abcosroTHas BraxHOCTh). HackileHHBIM NapoM Ha3biBaeT-
Cs nap, HaxXoAAlMics B AMHAMMYECKOM PAaBHOBECHH CO CBOEH XKUAKO-
cteo. [Ipu ompenenenHoi TemnepaType CyIIeCTBYET TaKOe AaBICHHE,
npH KOTOPOM BO/JSHOM Map CTAHOBHMTCA HacblLICHHBIM. Takoe aaBieHue
Puac Ha3bIBAETCS [ABJICHUEM HACBILIEHHOrO napa. JTO JAaBJIEHUE MOXHO
HaiiTi no tabnuue B 3aaa4Huke. OTHOCHTENLHONH BIAXKHOCTBIO () HAa3bl-

BAacTCA OTHOLICHHE NMapUHajJbHOrO AABJICHUA Mapa p K AaBJICHHKO HacCbI-

LWIEHHOrO Mapa Pyac: ¢ = £ Ecau Puac — [UIOTHOCTb HACBILIEHHOIO

Hac

p

p Hac

napa, To ¢ =
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B XKHAKOCTAX HMMEET MECTO ABACHHE MOBEPXHOCTHOrO HATAXCHHA.
OHO COCTOMT B TOM, 4YTO JKHIAKOCTb CTPEMHTCH YMEHBLUHTE CBOK DHEP-
CHI0, MHHHMH3HPOBaB nosepxHocThb. Kak u3BecTHO, M3 BCEX TeJl 3aaH-
HOro 06veMa MHHHUMANLHON MOBEPXHOCTHIO 061anaeT wap. MimMeHHo no-
3TOMY XHAKOCTb B HEBECOMOCTH MpHobpeTaeT wapoobpasuyo Gopmy.
Cuna NOBEPXHOCTHOTrO HaTsxeHus F, [elcTByloias Ha TENo JUIMHBL /,
Beipaxaercsa opmynoii F = ol,
rAe G — KO3QQHLHEHT NOBEPXHOCTHOTO HATMKEHHUA.

[Tyctb uMeeTcs TBepAoe Teno MIMHHOK / C IUIOMWAABIO MOMEPEYHOro
cedyeHHa S, KkoTopoe noA AeiicTBueM cuisl F ymnuHuwioch Ha Al. Toraa
nmeeT Mecto popMyina o= EE&,

rae o.—.—?— —HANpAXCHUC B TCIHE, E — KOHCTaHTa, KOTOpasA Ha3bIBaA€TCA

MOAYJICM lOura, € =# -~ OTHOCHTCJILHOC YUIMHCHHE.

Ne 454(450).

Hano: m =54 kr,

p=2,7-102 Kr/Mons.

Pemenne.

v=ﬂ=ﬂ—=2-lozmom:.

Bo2,7-10C 3 /v

Haiitu: v.
- Ne455(451).
Jlano: v =500 Mo,

p=4,4-10"2 Kr/MOb.

Orger: v = 2-10% Mo,

Pewienne.
m = pv =500 mons - 4,4 1072 kr/mons = 22 Kr.

Haiitu: m .
Ne 456(452).

Hano: p= 0,2 kr/Monb,

Otsetr: m = 22 Kr.

Pewenne. m=pV =pv;

— 3 .
p =13600 kr/m>, yBV_ 0,2 kr/mons - 100 Mob ~0,0015 .
v =100 MOJb. P 13600 kr/m>
Haiitu: V Orser: V = 0,0015 m’.
Ne 457(453).
Jauo: PewieHue.

wy = 0,207 kr/mons,
P =11,3-10° kr/™’,

m=p\ =y, my =psly = pav;

N _ 1P _ 207 kr/mons 7,8-10% kr/nm’ ~ 1.2:
p2 = 0,119 kr/monn, Va nypy 119 kr/mons 11,3-10° kr/m’ 7
py =7,8-10° kr/m’. m _ W _ 207 kr/mong
m, “;;_ 119 kr/mons
Haifru: K‘- . Omeer: —L=12, 7L -17.
V, my 2 m;
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Ne 458(454).
Hauo:
I/,\/2 = 2 M3,

Pewennue.

1) IIpu nocrosHHOM AaBieHUH t 06beme 1 Mo
moboro rasza 3aHuMaeT o0beM V), KOTOpblii He 3a-

BHCHT OT COpTa rasa.
Vn
2) H=-—V—2 , VI{Z =VVO =VN2 =2 MJ.
0

3) Ananornuto Vp, =2 M.

Haiitu: VHZ , VNZ .

Ne 459(455).
JaHo:

N,4=6,04-10 mom ', U 2-107 kr/morms

w; =2-107 kr/mons,

Otser: Vy, =¥y, =2 M.

Pemenue.

= - - =33-107 ke
Ny 6,04-10 mom

1-1073 kr/momb

Moy =1'10-3 KI/MOJIb. m :-_ﬂ:_____ ~ 1'7,10—27 KT

N, 6,04-10% mom™

Haittu: m;,m, .

Orser: m; = 3,3-10 %" kr, m; = 1,7-10" " kr.

Ne 460(456).
Hano: Peluennue.
h=d4riMone, | iy 60410 moms ——x1,37-102 .
m=1T. M 44 r/monb
Haiitn: N |OTBeT: N=13710%

Ne 461(457).
JaHo: Pewienue.
m=135r, N=N 6041086 20 <3102
=27 r/MOJb. H 27 r/mons
Habitu: N |OTBC’I‘Z N=~3-10%

Ne 462(458).
Hauo: Pewenue.

_ 2_ 2
§=20cMm 0,(_)31\4 s N=NA—'£;
h=1MkM=10"" M, n

= 3 3
p=10510° K/, | oo pNag, o
pu =108 r/mMonb. K

-23 -1
210,5- 100k - SH 10 MO 00 1076 &
108 r/Monb
~1,2:10%,

Haiitu: N Orser: N = 1,2-10%.
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Ne 463(459).

Jano: Peuwenue.
Ny, m, V . V.. .
4 P # 1) N2=—"—7NA;2) m.—-pV,N3:.p._NA,
[ K
3) Ans eaununyHoro obbeMa N YHCIEHHO BbIPaXa-
etcs gopMynoit ans Ny npu V =1m’, Tee. §N=£
Haitru: Ortser: n,=£ BN N, =—N,,, N =2,
Ny, Ny, Ny M
Ne 464(460).
: N,
Aatio 16 -3 |Pelenne. 1) m==—t; N,=NAﬁ;m,=p,V;
m=310m 4 M
2 18, -3 16, -3
n=85-10°m muy _3-10°°M77 201 /mons s
- m= NAPI > A= 1 L= 7 3 =107 r
n; =201 r/monn, 610" mons
py =71 r/mons. |2) AHanoruqu
1ol8, 3
o= mu, _8,5-10 M23 71 r/lmom. <107 ¢
N, 6-10“"monn”
Hafitu: ¢, ¢;. [Otser: ¢, =107 1, ¢, =107 ¢
Ne 465(461).
Jlano: Peinenue.
=23.10710 m m
d=23100"m, \ NN, 2 1=Nd;I=aN "=
1 =2 r/Mob, B K
_ ~10-3 -3
m=1Mr =107 s 3107106108 moms LT = 6,9.1010 w =

=6,9-107 km.

oT 3emun jo JIyHesl.

Jta BenMYMHA Ha Ba NOpAAKa Gonbme paccrosHus

Haiitu: /
Ne 466(462).
JHano:

m =200 r=0,2 xr,
1=20 cyr=1,728-10°c,
p=18-10"2 kr/mons.

Otser: /= 6,9-10" kM

Haiitu: n

Pewenue.
mo:_,:l._’ _m mN 4 .
Ny mg K
n_—,l=’"NA 0,2 kr-6-102mons™! <
! W 1,8-10 2kr/mons-1,728-10%
~3,9.10'8¢.
Orser: n=3,9-108 ¢!
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Ne 467(463).

HaHo: A=10m, Pewmensne.
S =20 km>=2-10" %, V=5h; n_mNA '"_M;Nz.ny():M:
m=001r=10""kr, wv o psh nSh
23 - 63

Ve=2cM*=2-10" w3, | _ 001 r:6-10%moms™"-2-10%m> _ | 6
4 = 59 /MO, 59 r/mons-2-10"*m% 10 M
Haiitu: N Otser: N = 10°,

Ne 468(464).
Jano: Pewenue.

p = 2200 kr/™’,

p:

Haittu: d

Ne 469(465).
Pemenue.

Hano:
P2 =4p

[1ycTh B KpUCTALIE COACPKUTCA N MOJIEKYI.

V=2Nd*; N="N,;m=pV;v=L2;

H P
N="N m= DRyl NN,
H N, PN 4
PP =3l M
2N’ 2pN

1 1 V:
px=gPV|2: pr=7pvi; 2= P2 =J4=2.

3 v \n

. v v
Haiitu: =+ |OrtBer; 2=

Vi V1
Ne 470(466).
HaHo: Pemenue.
u, =32 r/Mon, T M 1 2.
my =——, My = s Py =monv g
H, =2 r/mob. Ny’ Na 3
/
pl :lmoznvz; &-:T_()A:E‘z_z——“z r/Mone =
3 P Mg M 2r/mons
Haittu: £2 Orser: 22 = 16.
P P
Ne 471(467).
: Vi
Aaro Pewenue. p =—l-iv—m0v2 y Pr=T—my % Pr_CL
1 Y7 273 V.
3
HaiiTu: P2 OrtBeT: P2 3.
P P



Ne 472(468).

JaHo:
v =500Mm/c,

p = 1,35 xr/n’.

Peuienne. -

p= %pvz = % 1,35 kr/m> - (500 m/c)® = 1,1-10° [Ma.

Haiitu: p

Ne 473(469).

Jano:

m =6 Kr,

V=S5 Ms,
p=200xlla=
=2-10° a.

|0TBeT: p=1,1.10°Ta.

Pemeuue

2.

1m
p=~pv p———v ;

3-2-105na-5M3
6 Kr

=~ 700 M/c.

Haiitu: v

Ne 474(470).

Hauo:

p=0,2Mna=2.10° ITa,

v="700M/c,

p=2,8-10"2 kr/mMonb.

O‘I‘Be‘l‘. v= 700 m/c.

Pewenue,
p_ln p vz; n_—_M:
3 Ny w?

_ 3.2-10°Ma-6-10%mons™!

2,810 2kr/momb (700 m/c)?

-3

~2,3-105M

Haiitu: n. Ortser: n~2,310° M°
Ne 475(471).
Hano: 1 n 3pN
Pemenne. 1) p=—p lv?; y= [2274 -
# = 2.8-10°% kr/mo, ) Peghiy o PIky
= 102
My =32:10 ‘3‘”“0””’ [ 3-10100 Ma -6 102 moms”! 490 e
pu =125 KM, TV 125 kv -2,8-10 2 xa/moms '
=1,43kr/™M",
pz—101oona 2) p=ipptal; vy = [PPVa
P= ) 377Ny P2M2
. . . 23 _l
_ |3 101003['la 6 102 MOTb 460 Mc.
1,41 kr/m” - 3,2-107“ kr/Monb
Haiitu: v;,v,. Otser: v; = 490 m/c,
v; = 460 M/c.
Ne 476(472).
Hano: Peluennue.
=20 [la,=2-10*II 2 .2.10%
p s & p=ipg; p=3p_3210T0 lozsnf‘3 =1072! [Ix.
n=3-10"m" 2n 2.3.10°m
Haiitu: E | Otser: £=10""T Jix.

121



Ne 477(473).

Hano: Peuenne.
E,=2E|, 2 2 m 23
? | l p= 3;/'1 1,!72=——Ez=—ﬁ 251‘61?1,——3-
Vy==W 3V, 3In P2
-3
Haitti: 24 |Otser: 2L =3,
1) 12)
Ne 478(474).
Hano: Pewenue.
_ -2
E=6,21-10"2 . E=3kT;
21
_2E_2 621 1023 I 00k
"3k 3 1,38-107° Iw/K
Haditu: T Otser: T=300 K.
Ne 479(475).
Hauo: 3 3 .
E, =2E,, Pewenue. £ =—2—le, E,=2E = EkTZ =3kT};
=-73C=200K. | T, =27, =2-200K =400 K.
Haittu: 7, Ortser: 7, =400 K.
Ne 480(476).
Jaso: T;=7C=280K, |Pewenue.
T,=35c=308 k. | 22=B_Fa 1 3% o1 i 10%
E E 280
Haiitu: E B Ortser: E-E 0,1 unu 10%.
I 1
Ne 481(477).
Jauno: Pemienue.
T =290K, 3 3 23 ~21
E==kT==-1,38-107"Iw/K-290 K= 6-10 5
p=08MIla=|""2" 2 o
—2.105 1ns
=8-10°I1a p= NkT, n__ 8-10°Ila 22~1026M-3.
KT 1,38-107% Iw/K - 290 K
Haittu: E.n |Orteer: E~6-1072" Ik, n~2:10% M 3
Ne 482(478).
Jano: Pewmenne.
= 100 xITa=10° I1a, p = nkT,
n=v1025M_3 reb 10°Ma ~ 7K.
Haiitu: T | nk 1,38-1072 /K - 1025 M3
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Ne 483(479).

Jano: Py
p1= 101325 Ila, Pewenue. p; = nkTy; n, =k—T-—;Pz = nokTs;
7, =28815K, 1
Py = 19399 Ia, =_£_2__; n_n T, _ 101325 IMa 216,65 K ~3.027.
T, =216,65K. kT, ny T, p, 28815K 1939