3ApaBCTBYHTE.
1. K sx3ameHy A0MmycKaloTCsl CTYASHTHI, MOTYYHUBIIHE 3a4€T 10 KOHTP. padoTe.
2. Homep 3amanusi BeIOMpaTh 1Mo cymMMe Tpex mociennux mudp mmdpa (No 3aueTHOU
KHWKKH). B 3amanuu 4 unu 5 3a1ay.
3. Bpemst Ha 3Kk3aMeH orpanmdero. [TpueM pemrenuii mpexpamaercs B 22%%4. 3.12.20.
4. OTBETHl OTHPABJIATH B JUYHBIA KaOMHET U JOJDKHBI COJIEP)KATh YETKUE PUCYHKHU C
YUETOM BCEX IPUHATHIX 0003HAYEHUI U ONHMCAHUE XO/1a PEILICHUS 3a/1au.

3adanue e (]

Ha cucreMy nakionnsix crepxaneii AC u CB
T. C npunoxena cuia P=10 xH. Onpeznenuts
ycunue B crepxne AC, ecmn 0=40°, B=30°,
¥=20°.

OnpeneanTs CKOPOCTh w45 MEXAHHYECKO!
CHCTeMEI, ecitd Vp=35 m/c.

B AB=0,3 m/c, BCJlAO, OC=CD, a=605, |2
Qs
AAd
3agaua 3
. ——_ B MarepuansHyio TOYKY NMOAGPOCHAN N0/ yIiOM & K
wg o™ 777477, OBEPXHOCTH ¢ HaualbHOH CKOPOCThIO Vy. B Touke
i 3 2 B ona ynana.
» N
-
& J é Hano: Zﬁf?l!\_’.i‘"ﬁ;"é =705 Sy =307
TR TP 7777 7T Hatitu: A.
L Sas ConpotuBieHue BO3ayXa HE YUUTHIBATE.
“ - — ———
3aga4a 4
4
Ilyns maccoit m,=10 zp co ckopocTsio ¥, Bneraer B
/ AEPEBAHHBIN OpYCOK Maccoit my=35 k2, MOABEIIEeHHbII
/\.. Ha HHTH JnuHOH /=] m. [Tpn sTOM 6pycok
; d \:l OTKIOHAETCA Ha yron a=30°. Onpenenuts ckopocTh
- ny:u.
e F ¥ ! 1
*u g { . 4_ _ . £
-
v




3aoanue 1

3agaua 1

X

3agaua 2

3axaua 3 |

3axaua 4

)
Janaua g\

37144 3UKOH IBHAEHMS TOUKH B NPAMOYTOTIBHOM CHCTEME KOOPIH-
HaT: x = 37°, v = 41%. OnpedeiuTs MOMEHT BPEMEHH I, KOTIA KPHBO:
THefiHaA KOOpAXHaTa Toukn § = 110 M, ecnn nph 1o = 0 so =01 TOuUKE
ABHKETCA B MOIOKHTCIBHOM HAIPABIEHHH KOOPIIHATBI S~

6.1.14

OnpeaenTh KOOPAHHATY Y~ HEHTPA TAXECTH
nposo:iokH ABDE, ecnin ngaHpl cnenyoilide pas-
Meppizga=b=2M,c=1mMm.

FaBud

1

13.2.12

Teno macconn m = 200 Kr 43 COCTOAHKSA TI0-
KOR OBMXETCA BBEpX 0 [IafAKOH HAKIOHHOH
OTOCKOCTH Noa dedcTreM cuael F = 1 xH.
Ornpezen T Bpems. 3a KOTOpOe TellO Mepemec-

THTCA Ha PaccTOsHHE 8 M.

18.3.18

C noMolubie TRAPOLILIFEIDE ] VIepAH3aeT-
cA B DABHOBECHH (Tpena 2, Ha KCHUC KOTOPOR
npwIoKeHa BepTukaThHan ciwta F = 400 H. On-
pedeanth B KH cu1y JeBaexnd MeC1a HA nopiieHdb
MIPOWATHHIpP, ecTi ATuna 48 = BC.

16.1.12

OnpeaeTs YTIOBOE YCKOpeRke OAHOPOL
HOTO TOHXOTO AKcKa pamuyea R = 0,6 n, Maccol
4 KT, Bpal2ILIerocs BOKPYT BEPTHKATEHON OCH
Az noa zefictenes vonmenTa M, =18 H - M.




3aoanue 2

Vo 34714H 33KOH IBWKCHHSA TOUKH B NPAMONTOIBHON CHCTEME KOOPIM-
Hat: x =3 cost, ¥ = 3sint. Onpeae:nTs MOMEHT BPEMEHH, KOT1d KPHBO-
TMHERHIR KOOPAMHATA TOUKH § = 7 M. el npH to = 0 s = 0. Touxu
JIBHACTCA B IOHOAKHTE ILHOM HANPABICHHH KOODIHHATHIS.

3agaua 1
;‘ y .D
A
3agaua 2 —
3agaua 3

MaTeprasibHaa Toyka maccoft m = 900 Kr ABWXKETCH 0 FOPH3OR-
TanpHOR NPAMONA [10J AeACTBHEM CHibl F = 2701, KoTOpas HalpaBjleHa |
no Toil e npamoil. Onpeae;IuTb CKOPOCTh TOUKH B MOMEHT BPEMERH I =
= [0 ¢, ecnu npu 1y = 0 cropocTb vg = 10 Mic.

3aaaq% 4

3agaua 5

6.1.56

OnpenenanTs KOOPIUHATY X LEHTPA TAKECTH
KOHTYpa ABD, cocTOALIErO H3 OIHOPOIHBIX CTep-
wHeit AB, AD v BD, uMeioumMx 01HHaKOBbIA M-
HeftHbit Bec. ect AB = 2 m u yroa a = 30°.

7.5.8

13.2.13

16.1.11

OnpedeniTs VTI0BOE YCKOP2HIE IMCK2 padn-
vea r = 0,3 » svaccoii m = 30 Kr, eI HaTAReE-
HHA Beayulelt i BEIOMOR BeTBEH PEMHA COOTBET-
crBerHo pasknt Ty = 27T, = 100 H. Paanyc inep
UMM JHCKA OTHOCHTEIBHO OCH BpauieHEA paBed
D ML

19.3.17

Crepxuy AB u (D, coeIiHerHblE MeAIY
coBoll M ¢ HeNnQIB#AHBIM OCHOBRHNEM lUEpHH-
paMi, Harpyxerst cwtamu Fy = 200 Hu £y =
= 600 H. OnpeazeasTs MOIY:b FOPH3OHTAIBHON
COCTaBIRIOMIE T PEAKLItK apHipa A, ¢CTH 1M b
AE=BE=BC=B8BD=1x.



3aoanue 3

3agaya 1

3agaya 2

3agaya 3

3aﬂaq4ﬂ

3agaua 5 |

2.23

K BepummHam xBagpara npwioxeHs: yeThipe
el Fy = Fy = F3 =F, = | H. Onpenenuty
_ - MOIVAb PABHOAEHCTBYIOWEH 3TO CHCTEMBI CHI.

~

Y
ww]

7.5.10

33120 33KOH ABMACHHA TOYKH B NPAMOYTONBHON CHCTEME KOOPIM-
HaT: X = Ising, y = 2cost. Onpene:nTs KpHBOARHEHVIO KOOPOUHATY
§ TOUKM B MOMCHT BPEMEHH [ = 5 c.ecit NpH ty = 0 5o = 0 it Touka
ABIKLTCA B MOMOKHTEALHOM KANPABICHHH KOOPIHHATH §.

v 13.2.15

MarepuanbHas Toyxa maccod m = 100 Kr aBHXeTCA MO TOPH3OH-
TANRHON NpAMOH noa OedcTBHem cuast £ = ‘107, KoTopas RanpaBieHa
no TOR ke npamoi. OnpedeTuTs Bpems, 33 KOTOpoe CKOPOCTh TOYKH
yBeauyuIcs ¢ S mo 25 mic.

16.1.14
ava - OnpezennTs yI0BOS YCKOpeHHe Bp3leHHA
| y BOKPYT OCH O O1HODOIHOrO CTEpXHA M2cCOH
m = 3 Kr ¥ amukcit / = 1 M. Ha crepaiens aenct-
ByeT napa cw1 ¢ Momentonm M, = 2 H.m.

3 18.3.20
1 g Ha nopwens / Zeficrsyer cuna £ = 250 H.
/ 7 s Onpeaeants, ¢ Kkaxoit citoft pprar ABC npuAN-
’ A MaeT getadb 2 X OCHOBaHEI0 3 B NOTOKeHiH
| « B 1N7. PIBHOBECHA CHCTEMDI, €CTH YTO1 @ = 30" u pac-
i W croamKa AB = 0,8 M, BC=04' M.




3aoanue 4

3agaua 1 T

K BeplIMHAM PaBHOCTOPOHHEIO TPeyrONbHH-
Ka NpUoskeHsl cuint Fy = F, = F3 = 1 H. Onpe-
AEIIHTE MOAYNb PAaBHOOEHCTBYWIHEN ITON CHCTe-
MBI CHII.

3agaya 2 256

CKOpoCTb TOUKHM 3a7aHa ypaBHEHHEM U = 0,2 ¢. Onpenennty KpHgo-
ARHERHYIO KOOPAMHATY § TOYKM B MOMEHT Bpemetn 1 = 10 ¢, ecan npu
fo = 0 KoopamHaTa s =

3axaua 3

L 13.2.14

MatepuasibHas Touka MaccoR m = 25 Kr Hayana IBHXKEHHE H3 COCTO-
AHKHA NIOKOS 110 TOPU3OHTATBHON MPAMOK Mo AeAcTBHEM cHant F = 207,
KOTOpasA HAampaBieHa no Toi e npaMoi. OnpeleauTs NYTb, NPOKICHHBIN

TOYKOj 334 4 ¢.

3 16.1.13

aaav ;

Rava|4 i Onpeaeamts MYIIGBOE YCKOpPEHHE OIHOPOI-
’ HOTO CTEPKHA MacCOil M1 = 4 KF M LIMHOR 1 =

= | M, Bpawauerocs Bokpyr ocu Oz, ecan K

CTEPAHIO NPHIOASH BPAWAKOWIKR MoMeHT M, =

=3H- M.

a5 - 18.3.16

HaiiTh MOTy:b YPaBHOBEIUMBAIOUIEH CHIIbI F,
eC/IK K CTepXHI0 ] CTEPXKHEBOro MEXaHH3Ma NpH-
noxena cuna Fy = 400 H.




3adanue 5

3apava 1 . 24.8

OnpenenuTh MHTEHCHBHOCTb G,y PACTIPE-
JefieHHOft HArpy3KH, TNpH KOTOpOil peaKuHd
wapnupa B paBHa 346 H, ecau pasmepst AB =
=8m AC=6M.

3agaua 2 ¢ 9.6.9

bBapaban I nebeaxyu BpautagTes C Yr0B0K
CKOpPOCTBI0, COOTBETCIBYIOWUER N = 30 o6/ mHH.
Onpenenuts CKOPOCTh UeHTpa O MOIHHMAEMOH
Tpy6h 2, ecam pamaycst R = 0,3 M, 1 = 0,2 M.

‘ 13.2.8

; Texto maccoit m = 20 kr nadaer no BepIHKai, CHAA CGNPOTHBIEHHA
g v 2

{ sBosnyxa R = 0,04v°. OnpeaesHTe MaKCHMATBHYI0 CKOPOCTh MaJeHHSA

| Tena. ’

4] 3.
3anaqa@j 15.3.8

MuTepuansHan Touka M maccon m ABH#2TCA
N0 2eACTBIEM CHAbI THARCCTH NV BHYTPEHHEH
AOBEPXHOCTH NOaYLManHIpa pavtyves 7 = 0,2 M.
Onpeleintb CKOPOCTH MATOPHATBHON TOUKH B
3 T04K¢ B NOBEPXHOCTH, €COH €8 CKOPOCTh B TOUKE
A paBHa HYT10.

{
Jagaua§
| 19.2.15

]

i e [lo ropusoHTaibHOll naatgopme MaccoH

f f" my = 425 xr BexdMT uenoBex ¢ YCKOpeHHeM a, =

I = 2 wMfc? ortHocuTensHo maatdopmer. Macca

| I yenosexa m, = 75 kr. Onpeaeauts Mopynb
VCKOPEeHHA MNaThopMmbL.




3aoanue 6

3agava 11

|
|

3anaua 2

| e

3axaya.3

!

3aaaua 2

OnHoponnas Ganxa AB, Bec KOTOpoil paseH
4 xH, B Touke B cBOBOAHO OnMpaeTCcA Ha rOpH-
30HTAjIbHBIR cTepwenb CD. Onpenenurs B kH
PeaKUMK MOABHKHOTO IWIHHIDHUYECKOTO 1Lap-
Hupa D, ecan pasmepst BC = BD. Becom crepxHA
CD npenreGpeus.

_ o ) . o B )
Toyka aBiKeTCA NpAMOAMHENHO ¢ yckopeHdenm a = 0,21, Onpene
" ot
THTb MOMEHT BPeMEHH f, KOTJa CKOpOCTh TOYKH Byler pasna 2 Mjc,
ecnn npH 1, = 0 ckopocTh vy = (.

Ilo Haka0HMOI MTOCKOCTH 13 cocTOsAHMA no-
KQA HaYMHAET CKOIB3NUTH 7€710 Maccoit m = | Kr.
Onpeneants MaxcMambhYi0 CKOPOCTb Telna, eciu
CH7a  CONpOTHBAEHHA IBHAeKHIW R = 0,08v:

Oznopoanbit  crepwens, macca KOTOpOro
m =2 Kr ¥ TTHa AB = | M, Bpawaerten BOKpYT
oct Oz nox 2efiCTBHEM napbl CH C MOMEHTOM
M; ® MOMeHTZ cHT conpoTus:eHus M, =
= 12 H-m no 3akoHy ¢ = 31°. Onpeaeauts
MO1YIb MOMEHT2 M) NPIIONEHHOR Napst cu1 B
MOMEHT BpeMeHiH I = | ¢.

Onpenenkrs oTHOLIEHME MeXTy BO3MOXKHBI-
MH nepeMeleHuAMHA 8Sp ToukH B GapaGava ]
0s; rpysa 2 middeperunaibioro B6pora, ecny
pamiycti R=2r =20 cm.



3aoanue 7

3apaua 1

3agaua 2

3agaua 3

3axaua %ﬁll

3agauya 5
-1 : .

. - Onpenenntb YII10BOE YCKOpEHHE €, 3ybuaro-
-%; ro Kq;lem 1, ecnn pammycsl Konec ¥y = 0,1.M, |

ra = 0,2 M, MOMEHTbHl HHEPUHH OTHOCHTEABHO

1 _ oced Bpamewua [/, = 0,02 «xr- M3, I, =

o S M = 0,04 kr- M, MOMeNT napst e M =0,3H - m.

e =] »

OnpelenuTs LIMHY [ KPOHIUTEHHA,

KOTOPOH MoMeHT B satenxe My = 3 H .M, e
MHTEHCHBHOCTD pacnpeieserHo#  Harpysk

=] H/m. .

q max

Bapa6an | Bpauiaetcs o 3aKoHy ¢ = 0,117
OnpefetuTb yCKOPeHHE IPy3a 2, eCan pajdycr =

=02 M.

K 831y AB xecTRO nprxpenied TOPHIOH-
TATBEBG OZHOPOIMBER CTepAeHb LTMHOR | =
= 2n i Maccolt m = 12 kr. Bany coodiuera yrio-
Baf CKCPOSTh wp = 2 pal/’c..llpedocrasiienksii
camoyy cefe, OH 0cTaHOBMICA, ¢Jenas 20 ofo-
poto3. OnpelearTs MOMSHT TpRHiA B NOIIHN.
HEKEX, CYATAA 610 NOCTORHEDBIM,

]

Jag noasema rpy3a i saceait my = 200 kT
penospaveTes deb2aka. 3ySuaToe KOI€Co 3, coe-
TMHeHHOE ¢ BATOM DIEKTPOaBHraTens. Bpali-
eTCA PIBHOMEDPHO ¢ YTTIOBOH CKOPOCTBIO L3 =
= 30 paa/c. OnpeaeTTs 8 BT MOWHOCTL I2¢KT-
poaBHraTens, eCIH YHCI0 3y6ueB Koaec 2, = 223
H pazuyc Bapabarar = 0,1 M.




3adanue §

3amava 1l

3axaya 3

‘3agaya s

5 4

Marepnanmas mlnca Maccoit m = 7 Kr u3 cocrommx NOKO& HBH- |

KeTCH 110 ocH Ox o peitcthiiem cumbt Fx - e' 0npenenmrb cxepocn
TOUKH B MOMEHT Bpem}m = 2 G & :

WA [, = 21 = 1 k1« M2, Onpenents Yriosyio

OnpeneInTs BepTHKATbHYH COCTABAAIOLLYIO
peakuuy B luaphupe B, ecnu cwia F = 850 H,|
a pasmepsl DC=CE = BE, .

Onpenenuts yrnoeyio ckopocts KpupoLHna
OA KpHBOUIHIHO-NOJN3YHHOTO MeXaNHIMa B yKa-
32ZHHOM NOTNOXEHHH, €CIH CKOPOCTL Touku D

magyna up = 1 mfc, onuna kpusommna 04 =
=01 ™M -

~ “
-

) ) t

i

PemeHHuA nepedaua HayuHaeT IBHAEHIE U3

COCTOAHNA NOKOR] NOJA AelcTBHeM NECTOAHHOIO
Momenta 1apsl cun M = 2.5 H-a. Momentel

MHEPUHH 1IIKHBOB OTHOCHTENMBHO MX oceit Bpauie-

CKOpocTh WKKBa [ nocie Tpex oBOpoTOB, €CIH
PazMychl IWKHBOB R; = 2R, .

Onpenenuts momyns MomeHTa M naphl oI,
ecnk teno I nopHumaetca ¢ ycxopenuem 1 m/c?,
Macchl Tet My = m, = 2 xr, pamiyc 6apabaua
2, KoTopsiit waxolo CUHTATh ONHOPOAHBIM LHIHH-
apom r =0,2 M.




3aoanue 9

3agauga 1

3anaua 2

3anaua 3

Crepxens AB konuom B cpoBoamo OTNHpaet-
<A Ha BEPTRKaIbHBIA CTepxeHs CD, oaiH KoHew
KOTOpOro sazeinad B ocHoBaHue. K cepednHe
CTEPXKHA AB NpPUNOXKeHa BepTHKanbHas cuna F =

_

= < kH. Onpeaenuts B xH peakuu B Touke B,

1

o

JaHb! ypapHeHHA ABuKeHHA TOUKH: X = 8 — 12, y = 17 _ cost

Onpenenuts npoekimio YCKOpEHHS d), B MOMEHT BPeMeHH, KOra KOop-
MHHatax =0,

~

Matepnansnas Touka maccoit m = 20 kr mswxercs no OKPYXKHOCTH
paayca R = 6 m coriacHo ypaBHeHMIO § = In . Onpenenuts npoeximo
PaBHOOERCTBYIOMICH CHTI. NPUIOXEHHBIX K TOMKE. Ha HOPMAasib K TPaekTo-
PHit B MOMEHT Bpemenn 1 = 0,5 ¢.

Mosent uyepwnt 2vGyatoro xoneca J OTHO-
CiiTeNbHO ocH Bpanierks paBed 0.0 kr-wm*.
O6was macca peiikn 2 # rpyaa 3 pasuz 100 xr.
Onpeaeants ckOPOCTS PeliKK NMPH ee nepenente-
Fitit Ha paccromxue 5 = 0,2 a1, ecaM BHAvE12 cHe-
TEM3Z HZXOLILIACH B fOKOe. PaInye Konecar =
= 0,3 M. ’ *

Ha crepaetib 2 nmexaHM3M2 JeACTBYET ropi-
soHTa1bHag ala £ = 3 kH. Onpeaeants 3 kH
CHIY J8BIEHMA MACI2 Ha NOplIeHb [HIPOW-
annpa ] B NOJOKEHHH PIBHOBECHA CHCTEMBL




3aoanue 10

3.2.16

OnnoponHbiit ropu3onTamsHbIi cTepxerb AC,
Bec KoToporo paeen 180 H, ceoSonno onupaercs
B Touke C Ha Ganky BD. Onpenenuts peakumio

3agaua 1

Banku BD Ha crepxens AC
3anaya 2
‘ 7.4.20
Touxa aBuxercs no npamoi Ox ¢ yckopenuem ay = 0,7¢. Onpene-
JINTh KOOPAOUHATY X TONKH B MOMeENT BPEMEHH £ = § ¢, ecitd lipn 1, = 0
CKOPOCTs U = 0 1 KoopauHaTa Xo=0.
3apaya 3, | 13.1.22 T2

Marepuanbias toyxa Maccon m = 14 gr JIBUXETCA N0 OKPYXHOCTH
panHyca R = T m ¢ NOCTOAHHBIM KacaTeibHbIM ycKopereMma, = 0.5 m/c,
Onpeuennts MOAY71b paBHOSEHCTBYIOWCH CHA, JeHCTBYIOLIMX Ha TOuKy,
B MOMEHT BpemeHt ¢ = 4 ¢, ecny ApH 7, = 0 ckopocts vy = 0, &

18.3.8

Hepematownoe otHomenue YEPBAYHOA nepe-
Pawy nebemxu pasho 50. Ompemenurs Momyms
cunbt F, KoTOpylo HeoBXOmMMO RPMIOKHTE K
PyKostke pnuuo#t I = 0,2 M mya passoMepHoro
nofsema rpysa I secom 4 - 10° H. Pammiyc Gapa-

Gamar =0,12m. - '

3anayga 4

3agaqals 15.7.9

' Onpezennts ckopocTs rpyan 2 B moneH
BPEMEHM, KOraa OH ONYCTHACA BHM3 Ha paccros
HHE § = 4 M. ecenM Maccwl rpysos py o= 2 Ko
my; = 4 kr. CucremMa Tea BHAauane HaxOnac
B nloKae.




3adanue No 1{

3agauga 1

Pruraar ABC naxozmutcs B PABHOBECHU 1101 JIEHCTBHEM CHt
P u F. Onpenenuts cuny F, ecnn P=10 kH, a=45°, $=30°,
Y=60°. §p=25,

J\c

Kpusommn 4B spamaetcs co CKOPOCTBIO W4p &
NPUBOMUT B ABHXEHHE no3yH C.

Haiitu: Ve | ecnu AB=0,2 M, BC=0,4 0. a=
P=30; tips=10%.

e — B MarepuanbHyio TOYKy MOAGPOCHIIK TOX YTIIOM & |
P [ y,:;,';éyy; NOBEPXHOCTH C HaYaNbHOH CKOPOCThIO V. B TOUK
/ ) 2 B oHa ynana.
d & b
& é Hano: V=5 %, £ =69°
A Haittu: fmax
(Lq Ab ConpotrusneHue BO3yxa He YUHThIBATE.
b
3anaua 4
[MoasuxHas MexaHMYecKkas cHcTeMa oA
AeHCTBHEM M 1 P HaxomuTCs B PaBHOBECHH.
M /8 Onpenennts M, ecin P=10 kH, AB=02 m, B=60°
‘4 P
_ALB s,




3aoanue Ne /£

3agaua 1

Poruar ABC naxoguTca B paBHOBECHH TIOA JeficTBMEM CHJl
P u F. Onpenenuts cuily F, ecnn P=10 xH, a=45°, p=30°.
y=60°, §z=2%

Kpusotwun 4B BpaiaeTcs cO CKOPOCTBIO Wyp H
MPUBOJKT B ABIKeHHE MOI3YH C.

Haittu: Ve, ecnu AB=0,2 M, BC=04 m. a=4
ﬁ =gfm, s =40%.

T
3amaya 3
o ¥vy——_ B MatepuanbHyio TO4UKY ToABPOCHIIH TIOA YIIIOM & K
25 A7, TIOBEPXHOCTH C HayansHOH CKopocThIO V. B TOUKE
W/ ) 2 B ona ynana.
A J Z
X ™
v
_ 7 Tano: Yo =154, =705 Sas = %h.
L 7. Haitti: A, m
1 S48 CoInpoTHBIeHHE BO3AYXa HE yUUTHIBATD.

[TomBrXxHAsS MEXaHHYECKas CHCTEMa TOA
nedictBeM M; 1 M, HaxOAMTCA B PaBHOBECHH.
Ornpenenuts My, eciii M=10 xHwm, AB=0,2 ™,

p=60°.




3aoanue o {3

3anaua 1

Ha cucteMy HaKNOHHBIX crepxueii ACuCBBT. C .
NpUIOXKEHa CHIIA P=10kH. OnpeaenuTs yCHIUe B CTEPX

CB, ecnn a=45°, f=30°. v=60°.

Kpusoiuun AB ppatifaetcsa co CKOPOCTBIO @ p U
NPUBOAMT B ABIHXeHHe moasyH C.

Haiitn: 4,« , ecnu AB=0,2 m, BC=0,4 m. a=45
Ve =’.3‘%/ Was =15

MarepuanpHyso TOYKY IOAOPOCHIH NOJ YTIIOM & K
IOBEPXHOCTH C Ha4aIbHOU CKOPOCTBIO V4. B TOUKE
B ona ynana.

Jano: o =700 p=303 AB=10n
Haiitu: V4
ConpoTHBieHH E BO3/yXa HE YHUTEIBAT.

[TonssxHas MEXaHHYECKasd CHCTEMA [TON
neiicteueM cunl G; U G; HAXOAUTCA B PRBHOBECHH.
Onpegenuts G, ecmu G =10 xH, a=60°.




3adanue Ne /4
3anaua 1

Ha cucremy Haknounsx crepxkreif ACuCBa1.C
npunoxena cuna P=10xkH. Onpenenuts ycumnue B cTepkHe
CB, ecnn ¢=45°, B=30°. y=60°.

Jagaya 2

TouKa NepeMeImaeTcs f0 3aKoRy X=3sin wt, y=5+3cos . Ha#iti MakcuManbHOe
OTK/IOHEHHE OT Hauana KoOpAuHat. TpUroHoMeTpuyeckne YHKIUK CHUTATh B

pajiuaHax.

MatepuansHy1o TOUKY IOABPOCHAH IOA YIIIOM a K
TIOBEPXHOCTH ¢ Ha4abHOK ckopocThio V. B Touke

B ona ynana.

Tavo: o = 70°) p=30° V= 5%
Haiitu: A8
ConpoTHBICHHE BO3AYXA HE YUHTHIBATD.

M B ITonBioxnas Mexanmneckas cucrema mog
ReHCTBHEM M M P HaXoAHTCA B PAaBHOBECHH.
p Onpenenuts M, ecan P=10 kH, AB=02 M
BC=0,4 , f=60 o




3aoanue Ne / 5
3agava 1

Ha cucremy Haxnonnerx crepxueit ACuCBsBT. C
npunoxena cuna P=10xH. Onpenenuts ycunue B crepxue
CB, ecnu a=45°, B=30°. y=60°.

3agaqa 2

Touka nepemelnaeTcs No 3akory X=3sin nt, y=5+3cos nt. HaiT MaKCHMansHoe
OTKIIOHEHHE OT Hayana KOOpAHHAT. TPUTroHOMeTpHUECKHe (PYHKLMH CHHTATH B

panHaHax.

MarepuaneHyro TO4Ky HOZOPOCHIH NOX YINIOM & K
NOBEPXHOCTH C HAYAITLHOH CKOpPOCTEIO V4. B TO4YKe
B ona ynana.

Hano: £ = #0°, p=30°, b= 35%
Haitu: A8
ConpoTHBNEHKE BO3YXA HE YUUTHIBATE.

3agaua 4
M B Hovnamxnaa MEXaHU4YECKasA CHCTEMaA IO
ACHCTBHeM M U P HaxoauTes B PaBHOBECHH.
s e p Onpenenure M, ecau P=10 kH, AB=0,2 m

BC=0,4 m, =60°,



3a0anue o 6

3apaua 1

Ha cucteMy HakIOHHBIX crepxueit AC 1 CBs1.C
TNPUIIOKEHA CHIA p=10xH. OnpenenuTs yCHIHE B cTepxHe

CB, ecu a=45°, B=30°. y=60°.

Kpusomuun AB BpalaeTcs Co CKOPOCTBIO W, g U

IPHBOMNT B ABMXKeHue ronsyH C.

Haitt: 4, « , ecnin AB=0,2 m, BC=0,4 m. a=45
Ve =3 '%, Was =15 %

MarepHanbay:o TO4Ky TIOAGpOCH:IH N0 YriioM a K
NOBEPXHOCTH C HayabHO# ckopocThio V. B Touke
B ona ynana.

Lano: £ =200 =307 Ab=10n
Haiitu: (%
ConpoTHBACHKE BO3AYXA HE YHHTEIBATD.

TToABMKHAA MEXAHHHYECKAA CHCTEMA MO
neiicteieM cuit G, ¥ G, HaXoIMTCA B PABHOBECHH.
Onpenenuts G, ecu G,;=10 kH, a=60°.




3aoanue Ne / 7

3anaua 1

Y/

JKecTxuii H30rHyTHIl CTEpXKEHD HATPYKEH CHIOH
P=10H.

Onpezenuts peakuuo B onope 4, ecu
AB=2EF=2 m, BC=18 M, DE=1,2 m, a=60",

Kpugoumn AB Bpaiaercs co CKOPOCTHIO w g U
TIPHBOIHUT B ABMXEHHUE nonsyH C.

Haitti: fJss , ecin AB=0,2 m, BC=0,4 m. a=45°
h="01n y V. =3%

3anaua 3
= —,l- ~ <~ p Marepuanshyio TouKy nogGpoCHH noa yriom o k
2 77 ,;‘Fz NOBEPXHOCTH ¢ Ha4aNLHOH ckopocThio V. B Touxe
W/ I 7 B ona ynara.
A
2 5
J Z Hawo: Va=30% L=20° 4=2n
/I Haiita: - 7Zys.
1 S Conporusnenue Bo3yXa He YUHTHIBATE.
1
3agaua 4

TopusontanbHas rwiardopma / Hayana BpawaTses 1o
3akoHy p=2r. Ha paccTosnn o uentpa BpALLEHUs

R=1 m naxomutes rpy3s 2. Onpeneiuts Bpems ¢, fpy
KOTOPOM MPOH30A/ET NBHXEHHE IPY3a 2. €C/IH €70

KOO GUIIHEHT TPEHHA O IOBEPXHOCTH NTATOPMEI PaBeH
f=04.



3adanue No 4§

3amaua 1

Psruar ABC Haxogutcs B paBHOBECHH NOA JeHACTBHEM CUll
P u F. Onpenenuts cuny F, ecnu P=10 kH, a=45°, B=30°.
y=600’ .5‘2 ’.23[ »

3agaya 2

Kpupomun 4B spamaercs co CKOPOCTEIO w45 M
NPUBOJHT B ABHXKEHUE ON3yH C.

Haitu: Ve s eclit AB=0,2 m, BC=0,4 m. a=4
b =01m, Wre=40%.

- T =—~__8 Marepuanbhyio Touky nonbpociau non YIJIOM a K
gl 77777477 TIOBEPXHOCTH C Ha4ansHOH CKOpOCTHIO V4. B TOuke
% § 7 B ona ynana,
A ] % . |
X R
7 ;
& 2 Havo: V30 %, o=320°% Sas= 4.
P77 Haiitu:  f, m
- Ab CornpoTiBieHHe BO3MyXa He YYHTHIBATE,
b
Jagaua 4

TNomsuxHas MexaHH4ecKas CHCTEMA 1104
RedictBueM M; u M, HAXOAMTCA B PABHOBECHH.
Onpenennts Ms, eciu M;=10 xHm, AB=0,2 m,

f=60°.




3adanue Ne / q

3amava l

‘i ¢ Perdar ABC HaxoQuTcs B paBHOBECHH IO AeHCTBHEM CHl
"t F P u F. Onpenenuts cuny F, ecnu P=10 kH, a=45°, B=30°.
y=60°, 53 =251

Kpusowwn 4B spamaercs co CKOPOCTBIO Wyp H
TNIPUBOAXT B ABHXEHHUE NMON3YH C.

Haitim: Ve | ecou AB=0,2 m, BC=0,4 m. a~4
b =0im, =404,

3agaua 3
ol B Marepuaibuyto TOUKy TOAGPOCKIM NOA YIIOM a K
i il {77, TIOBEPXHOCTH C Ha4anbHOM CKOpoCcThio V. B Touke
b/ é 2 B oHa ynana.
L~
[~
) 2 Hano: Jp = 5%, &=20°
- ljo‘ A <y p
Ml Haittu:  Homox
k A8 ConpoTHBNeHYE BO3YXa HE YYHTHIBATS.
3amaua 4

[TomBuxHas MeXaHHYECKAS CHCTEMA O]
neiictBueM M, u M, HaxoauTcs B PaBHOBECHHU.
Onpenenuts M;, ecin M=10 xHwm, AB=0,2 M,
p=60°.




3adanue 70

3anaua 1 3.2.12

Onpeneants B KH - M mMomenT M mapbt Cit.
P KOTOPOM BEPTHKATbHAS COCTABNAIOWAA pe-
akunn omopst A papna 10 xH, ecnu paamepbl

BC=CE=1M.. |

3agaua 2 .

YacTota BpaleHHs KO:1eHYaTOro Bana ABH-
rarensa 4200 o6/mun. Onpeaennts CKOPOCTb JBU-
KEHUA MOPIUMA B, eCllu B JaHHBIH MOMEHT Bpe-
MECHH MTHOBEHHBIH LEHTP cKopocTed P waryHa
AB Haxonutcs Ha paccrosmmax AP = 0,18 M
BP = 10,10 m; mmna kpusoumna 04 = 0,04 m.

s

3agaua 3 ' o )
13.2.20
MaTepuanbhas TOYKa Maccoi m = 2 KT ABHXETCA N0 TOPHIOHTANb-
Hoft ocu Ox nop feficTeuem cuibt Fy 5cos0,5t. Oupenemnb uxopop;b
TOUKM B MOMEHT BpeMeHn f = 4 ¢, eCiH npu to = 0 cKkopocTh vy =

16.1.23

Jna nomsema rpy3a I maccod my = 200 kr
Henonsayerca nebenxa. 3y6Guatoe xoneco 3, coe-
MHHEHHOE C BAIOM 3NEKTPOABHUraTend, Bpaiua-
€TCA PABHOMEPHO € YIIOBOR CKOPOCTHI0 W3 =
= 30 pan/c. Onpenenuts B xBT MowHOCTS INEKT-
POABUTaTeN A, ECITH YHCIIO 3y61>e3 Konecz; = 223
U pagnyc Gapabaua r = 0,1 m..

3anaqa 5 18312
Onpenenn'tb MOIY.Tb CW1b! F, NOX AeACTBHENM
ngoropou 1eno 1 mMaccom m = | Kr nogHUMAaeTCs
Mo’ IIEPOXOBATOA HAKIOHHOM ILIOCKOCTH ¢ no-
CTOSHHBIM yCKOpeHHeM a = | M/c Koadpou-
LHEHT TPeHHR croamkewua f =0,1. -




3adanue o /4

3anauva 1
A P _
N Ha cucremy naknorHbx crepxneif ACuCBs1.C
{ ¢ npunoxera cuna P=10xH. Onpenemurs ycunue B cTepxHe
( CB, ecia 0=45°, B=30°. y=60°.
A
B B — N— —_
3agaya 2

Touka nepememaercs no 3akoHy x=3sin2t — 2¢, y=0. OnpeneauTh MaKCHMANEHOE
OTK/IOHEHHE TOYKH OT Haua/la KooparHaT. TpUroHoMeTpryecKue GYHKLMH CHUTATH B

pajiHaHax.

e e it s

3agaya 3

o 8 Matepuanehyio TOYKY NOAGPOCHIH OA YoM a K
77 7/y7; 1IOBEPXHOCTH ¢ HaYanLHOl ckopocTbio V. B Touke
4 B ona ynana.
A y
7 i [
2 Lano: Vp=I5-#, £=705 1= ﬂ)”

7 7 2 Haitru; a8

be As Conpotusserue BO3/lyXa HE Y4HTbIBATE,

ozsuxHas Mexanuyeckas cuctema noj
ACUCTBHEM CHIl F' 1 P HAXOLUTCA B paBHOBECHH.
Onpenenuts F, eciin P=10 kH, a=30°,




3anamme N 7 2

Sl Pruar ABC HaxoTCs B paBHOBECHH TIOA

cuny F,
ciiceuem cun P u F. Onpenemuthb .
ﬁcm P=10 kH, 0=45 , p=30, v=60 ,8,=28,.

3anava 2

Onpepenuts CKOPOCTE TOUKA D MEXaHU4eCKO#H
CHCTEMBL, €CIH w45=J padre,
AB=0,3 we, BCJAO, OC=CD, a=60% y <3l

et s et ooy oo (o mmimas

SO 8 ‘MartepuansHyto ToUKy noI6poCUny MO YINOM a K
- od
- cTbio V4. B Touke
g 7777, IOBEPXHOCTH C HAa4aNbHOA CKOPO f
q 2 B ona ynana.
Vool 15:
2 = 0° = 1@~
o 2 Tano: Lap=fe, & =105 Jns
- Haitte: 4.
W e A
/}? ” Ab ConpoTHBreHHe BO3IYXa He YUHThIBaTS.
1

3anaqa 4

Mexanveckas cucrema noa aeitcTerenm
MOMEHTOB M, u M- HaXOIUTCA B paBHOBECHH.
Onpenennts M, ecnv My=10 Him, R=4r=0,4 m.




3adanue Ne 2 3

3agauga 1
/74 777

A E; I KecTkuit u30rHyTHI CTEpIKEHE HarpyxeH cuioi P=10 H.
Onpenenuts peakuuio B omope A, ecnu
- P
\b\
H
"

AB=2EF=2 m, BC=2,5 m, CD=1,5m, DE=],2 m, FH=0,8
M, a=30°

F
6£L

3anaua 2

Kpusommmr 48 BPALLAETCS CO CKOPOCTBIO M, 1
;_Ilpuao,um B IBHXEHUE nonzyH C, |

aiTH: ML, eciu AB=0 2 5, BC=( =45°
e ey ; L AMm. a=45°

MartepransHyto TOUKY NOAOPOCUITH MOX YITIOM @ K
TIOBEPXHOCTH € HaYaIbHOM CKOpOCThio V. B Touke

B ona ynaiia.

Tano: o =507 f =305 Va=5%
Haitt: Zss
ConpoTHBIIeHUe BO3lyXa HE YUHTHIBATS.

3apayqa 4
7
I'py3 / moaBelueH Ha WTaTHBE 2, KOTOPHIA )
2 fIepeMeIaeTcs FOPH3OHTAIBHO C YCKOpPeHUeM a=3 M.
4 ) Onpeaeauts yroi 6 OTKJOHEHHS HUTH OT BEPTHKAIbHOH
/—Z > ocu wraTHEA.
l 4,‘—”'5"”1772




3adanue No 21/

3anauya 1

2

JKecTruit H30rHyTHIH CTEpPKEHD HArPyXeH CHIOH
P=10H.

Onpenenuts peakuuro B 0nope A4, eCiu
AB=2EF=2 m, BC=1,8 M, DE=1,2 M, a=60".

Kpupoumin AB Bpaujaercs co CKOPOCTEBIO Wyg U
[IPHBOJMT B ABM>KeHHKe noasyH C.

Haittu: fJss |, ecnu AB=0,2 m, BC=0,4 m. a=45°
h=01n 5 V. =3%

P D — U —

3anaga 3
- T =~ p  Marepuanshyto oKy MOAGPOCHIH MIOA YAIOM & K

Pl 77777877 TIOBEPXHOCTH C HaYaNbHOM cKopocTbto V. B Touke
b q 7 B ona ynaa.
" NI

7
& A Jawo: Vo <5 % L =202 4 =2n

]2 Haiitu: - Z4s.
0 A» ConpoTuBNeH e BO3LYXa HE YUHTHIBATS.
1

=ty i W T ——

3apaqa 4

l! I"opwsonTansHas miaTdopma / Hayana BpallaThes Mo
& 3aKOHY ¢=2¢'. Ha paccTOSHUM OT LieHTpa BPaLLEHHS

R=1 m naxoautes rpy3 2. Onpenenntb Bpems ¢, 1pH

!j 0 KOTOPOM NpOU30H/ET IBUKEHHE Ipy3a 2. eCili ero
Py K03 GULUMEHT TPEHHS O NOBEPXHOCTH NAAaTHOPMBI paBeH

W e




3adanue o 94

3agaya 1

P 4 Peryar ABC naxonures g PaBHOBECHHM Nox AeHCTBHEM CHI

3 P uF. Onpenenuts cuny F, ecnu P=10 xH, 0=45°, p=30°,

s L Y=60°. $§p=25
2 e
2N

S5

3agaua 2

Kpusowmn AB spaiaercs co CKOPOCTRIO Wyp ¥
TIDHBOAMT B ABHXEHHE NOM3YH C.

Hafitu: Ve | ecnu AB=0,2 M, BC=04 m. a=
P=30; tips=10%,

e B MarepuanbHyio TOUYKy MOAOPOCH/IK OA YIJIOM & |
v - y,\ ~477 TOBEPXHOCTH C HaYaJIbHOH CKOPOCThIO V. B Touk
W § 7 B ona ynana.
4 8§ Z
X =%
< 2 Hauo: V=5 4, d =69°
T T 77777 777 7T Haittu: f/max
i S48 ConporuBnenye Bo3ayxa He YUHTHIBATE.
.
3anaua 4
IToxBuxnas Mexanudeckas cHCTeMa o)
M AeHCTBHEM M v P HaxO[UTCSA B pABHOBECHH.
8 Onpenenuts M, ecnn P=10 xH, AB=0,2 M, B=60°
AL e P




3a0anue \e /6

3agagal
P Porgar ABC naxoutcs B paBHOBECHH IO/l ACHCTBHEM CUJI
A P u F. Onpenenuts cuny F, ecnu P=10 xH, 0=45°, B=30°.
A y=60°. $p=25
B A* .

; a%di

J'I ,fz F
= S s -

OripeeNuTh CKOPOCTb TOUKU [ MEXAHUYECKOH

CHCTEMBL, €CITH (0 45=3 pad/c, ]
A4B=0,3 wk, BCJAO, OC=CD, a=60] § =30

Marepnansuyio To4Ky Noa6pocUny Noa YoM a K
TIOBEPXHOCTH € HAYAIBHOM CKOPOCThIO V0. B TOuke
B ona ynana.

Bano: oL =407 p=30¢ #4=10u
Hafitu: 4
ConpotyBieHHE BO3MYXA HE YUUTHIBATS.

3agaya 4

OCH IITaTHRA.

e

['py3 / noaselleH Ha WTATHBE 2, KOTOPBIH
(2 TepeMeIlaeTcs TOPU3OHTAIBHO C YCKOPEHHEM a=5 M.
4 ’ Onpepenuts yroj @ OTKIOHEHHA HUTH OT BEPTHKAIBHOM
7 el
L e ]
7



3adanue o 2 7
3anaua 1

Ha cucreMy naknonuenx crepxueii AC u CB B 1. C
NiprntoxeHa cuna P=10xH. Onpenenuts yeunue s cTepxHe
CB, ecmu a=45°, p=30°, ¥Y=60°.

3agaua 2

Touka nepemewmaerca no sakony x=3sin t, y=5+3cos nit. HaiiTi MakcHMaIbHOe
OTK/IOHEHHE OT HaYala KOOpAMHAT. TpUroROMeTpUUecKHe QYHKLHA CHHTATS B
pajuaHax.

Matepransayo TOUKY NMOAOPOCHAH HOX yIiIoM a K
TIOBEPXHOCTH € HAYATLHOM CKOPoCThIO V. B Touke
B ona ynana.

Hano: o = #0°, g=30° W= 5%
Haiitu: A8
ConpoTtusnenue Bo3ayxa He yuuThIBAT.

3anaga 4

AelicTBHeM My P HaXonuTcA B pasHoBecyHy,
e p Onpenenurs M, ecan P=1¢ kH, AB=0,2 u

M B IMogsuxnag MEXaHUYECKad CHCTeMa nox
f
BC=0,4 v, [=60°.



3a0anue o 2%

3agaua 1
P i
[

g A

Prraar ABC Haxonutcs B paBHOBecHH N0 JICHCTBHEM CHI
P u F. Onpenenuts cuny F, ecnu P=10 kH, a=45°, $=30°.
Y=60°. $p=25

Kpusowmn 4B Bpaiuaercs co CKOPOCTHIO W45 K
NPUBOAUT B ABHXeHHe non3yH C.

Haiitu: Ve, ecnu AB=0,2 M, BC=0,4 m. a=45¢
A =30, tps=10).

m e ———

3agaya 3
o TP —ems MaTtepuanbHyo TOUKY noixﬁpocmn O YTJIOM & K
#E Ve i~ MOBEPXHOCTH C HAYAIBHOMH CKOPOCTHIO V. B TOYK
"% 3 2 B ona ynana.
" ] B
& Z Jlano: V=5 4%, L =69°
I T 7T 77T 7 Haitru: fmax
L AB ConpoTuBieHne BO3/yXa He YYHTHIBATE.
1— S
3agauqa 4
[NonemxHas MexaHHYeCKas CHCTEMA 1101
neActsreM M 1 P HaXxOAUTCA B PABHOBECHH.
Onpepenuts M, ecmu P=10 xkH, AB=0,2 M, f=60°
P
—




3adanue o 29

3anava 1
/74 7
AlE, I JKectxwit uzornyTsIif CTCPXXEHb HarpyxeH Cunoit P=J0 H.
Onpenenurs peakuuto B orope A, eciu
p AB=2EF=2m, BC=2,5 u, CD=1.5 m, DE=]2m, FH=08
X\ M, a=30°
F H
al.
B c
3apava 2
A

Kpusommn 48 BPaLIaeTcs co cko
[IPHBOZHUT B ARMXXeHue noJ3yH C.

- — Haiiti: gss eciiu AB=0 2
il , =U,eM, BC=04y. q=45°
Jgjo‘} heds M a 45°

POCTBIO w4 1

MatepuansHyto TouKy TOAGPOCHIIH MO YIIOM o K
TIOBEPXHOCTH C HAYATbHOH CKOpocThio V4. B Touke
B oHa ynana.

-~ 3
Hano: o =505 p =305 Vh= 5%
Haiity: Zss
ConpoTuBieHHE BO3yXa He YUHTHIBATS.

3agaua 4
I'py3 / noxBewieH Ha WITaTUBRE 2, KOTOPLIH )
gy MepeMeLaeTCcs FOPH3OHTATBHO C yCKOpeHHeM a=35 m/c”.
A ) Onpeaenuts yron o OTKJIOHEHUS HHTH OT BEPTUKANIbHON
/~& o ocuuwmatusa,




