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1.1.1. MexaHndyeckoe IBUKEHUE U €r0 BUIEI.

1.1.2. OTHOCUTEIHLHOCTh MEXAHUYECKOIO NBUKECHUS.

1.1.3. CxOpOCTE.

1.1.4. YckopeHnue.

1.1.5. PaBHOMEpHOE JIBUKEHMUE.

1.1.6. IIpsAMOoIrMHEHHOE PABHOYCKOPEHHOE JIBUKCHHUE.
1.1.7. CBoOOHOE najicHue (YCKOPEHHUE CBOOOIHOTO HAJICHHUS).

1.1.8. JIBHKEHHUE MO OKPYHKHOCTH C MOCTOSHHOM 1O MOJTYJITIO
CKOPOCTBIO. [ [EHTPOCTPEMUTENEHOE YCKOPEHHUE.




MexaHu4yeckum ABUXKeHMeM Terna Ha3biBaloT U3MEHEHUE €ro
MNoNnoXeHmda B TMpPOCTpaHCTBE OTHOCUTENIbHO ApPYyrnx Tein C
Te4eHNneM BpeMEHMN.

Teno, pasmepamMmm KOTOPOro B [AaHHbIX YCHOBUAX MOXHO
npeHebpeyb, Ha3bIBAETCA MaTepuaribHOU TOYKOM.

TpaeKkTopusi - HeKOTopas NUHUA, KOTOPYHO OMUCLIBAET TESOo
(MaTepuanbHas To4ka) ¢ Te4eHUEM BpeMeEHU, rnepemeLlasco
N3 OOHOW TOYKN B OPYrylo.

Myt (S ) - paccTosiHMe, oTCcUMTbIBAEMOE BAOMb TPaeKTopun
3a BpemMa Az (CkanapHasa BenuuyuHa).

[NepemelueHne ( ,S) - BEKTOP, COEOMHAIOLLNKA HaYanbHoe W
KOHEeYHoe rnonoxeHue tena.
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~ 1.1.2. OTHOCUTENLHOCTL MEXAHMYECKOTO ABIKEHNA

Terno gBMXeTcsl OTHOCUTENBbHO pa3HbIX TEST NO-pPasHOMY
(4ernoBek B aBTOMObOUIIE NMEET pa3Hy0 CKOPOCTb
OTHOCUTENLHO aBTOMOBMNIA N OTHOCUTESNBHO 3EMITN).

Korga roBopuTcs 0 ABUXKEHUWN Terna, HeobxoauMo ykasaTb,
OTHOCUTENIbHO KaKoro Tena paccMaTpuBaeTCs ero ABMXeHue.

[1na ogHO3Ha4YHOro onpeaeneHns rnoroXeHust Tena
HeobXxoanMo 3adaTb CUCTEMY OTcYeTa:
1) Teno otcyeTa (Teno, OTHOCUTENBHO KOTOPOro U3y4aeTcs
OBWMXEHNE pacCcMaTpMBaAEMOro Tena - Hanpumep, 3emMns);
2) cMctema KoopauHar, cBa3aHHasi ¢ TENOM OTcYeTa
(0OHOMEpPHas - aBTOMOOWUSb Ha Wocce, 08yMepHas - wanba

Ha XOKKeWHOM noJsie, mpexmepHas - BO3AYLUHbIN Lwap);
3)4achbl, CBSA3aHHbLIE C TENOM OTCYETA.




-~ 1.1.2. OTHOCUTENEHOCTL MEXaHNYECKOTO ABVKEHNA

Tena B Pa3HbIX CUCTEMAX OTCHETA ABUTAOTCA no-pa3H0|\/|y!

B pa3HbIX C.0. UBMEHATCA: CKOPOCTb, MYThb, NEPEMELLEHNE, TPAEKTOPUA.
He nsmeHsaoTca B pasHbIX €.0. (MPKU YCNOBUK, YTO: 1) << U ceema (z 3'108M/C)) :

BpemMA, MaccCa, Cuila, YCKOpEeHUe.

VRS VRN VRS
@ w
. S~ RS ‘
Lo o
3:2 _ > S >
S >

Kakoe nepemelleHne coBepLumnT
4yeroBek OTHOCUTENBLHO bepera

(3emnn)?

Beper (3emns) - HenogBm»xHas C.o.
[1noT - nogBu»XHas Cc.o.

—_— —_— —_
. S=8+95>
S - NnepemMeLleHne 4yeroseka
OTHOCUTENBLHO 3eMnu (H.c.0.)

—_

S - NepemMeLleHne Yenoseka
OTHOCMUTESbHO nroTa (M.c.o0.)

—_

S - NepemMeLleHue nrora
OTHOCUTENbLHO 3emnu (Mn.c.o.
OTHOCUTENBHO H.C.0.)



~ 1.1.2. OTHOCUTENLHOCTL MEXAHNYECKOTO ABWKEHUA

MpaBKnIo crnoXxeHUs CKOPOCTEMN:

CKOpOCTb Terla OTHOCUTENbHO HEMOABWXHOW CUCTEMblI OTCYETa paBHa
reOMeTPUYEeCKOM CYMME CKOPOCTM Tera OTHOCUTEMbHO MOABMXKHOM
CUCTEMbl OTCYETa W CKOPOCTU MOABMXHOM CUCTEMbl OTCYeTa

OTHOCHUTEeJ1bHO HGI'IOD,BVI)KHOI?I: — — —
D=1+

NMpuHUMN oTHocuTenbHocTU MNanunes

Bce NMHepLUunalsibHble CNCTEMbI PaBHOIMPABHLI. 1O NnpoAaBIAEeTCA B TOM,
YTO 3aKOHbl MEXaHNKN B HUX 3alnCbiBakOTCA O4QNHAKOBO.

UHepumanbHblie cuctembl otcyeTta (MCO) - cuctembl oTcyeTa, KOTOpble
OBUratoTCca paBHOMEPHO MPSAMOSNTIMHENHO OTHOCUTENBLHO APYr Apyra.

< >



OpHoMepHasa - KoopAuHaTHasa npsMas
A(x)

11— X ﬂ,BYMepHaFI —_
KOOp,EI,MHaTHaFI MJTOCKOCTb

[1pOCTpaHCTBEHHAsa CUCTEMA
KoopauHat (TpexmepHas) A(X,Y)

« VY o ’ >



CkopocTb - dQwu3nyeckaa BeKTOpHas BefMYMHA, XapakTepuayloLwas

HanpaBneHne " 6bICTpOTy aoBumxeHus. lokasblBaeT, Kakoe nepemMeLlueHme
coBepLwunno Terno B eanHnuy BpeMeHN.

57 1S

MrHoBeHHasi CKOPOCTb - CKOPOCTb Tena B JaHHbIA MOMEHT BPEMEHU UM
B J@HHOW To4YKe TpaekTopun. PaBHa OTHOLLEHMIO Manoro nepemMeLLeHns K

ManoMy nNpOMEXYyTKy BpeMeHu, 3a KOTopoe OTO NepeMeLleHmne
COBEpPLLIEHO:
— A

O oen = S t_;MZH TT AS

CpeHsiA CKOPOCTb - om3nyeckas BeJ'Il/I‘-II/IHa, paBHas OTHOLUEHUIO BCErO
NPOMAEHHOro NyTN KO BCEMY BPEMEHMU: <
M

geco
| &

cpr

4‘ ZLece C »1



YckopeHue — dusmyeckass BeKTOpHasi BenuMyuHa, XapakTepusyloLllas
ObICTPOTY M3MEHEHUs CKOPOCTW MO BENUYMHE W HanpaBneHuto. PaBHa
OTHOLLUEHUI0 U3MEHEHUSI CKOPOCTU K MPOMEXYTKY BPEMEHU, 3a KOTOpOe
3TO N3MEHEHME NPOU30LLIIO:;

~ L—Do AL "T/T adlE
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Do )
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npﬂMonMHeMHblM paBHomeprlm ,quKeHMeM (PI'IJJ,) Ha3blBalOT Takoe
OBWXEHMEe, Npu KOTOPOM TENO 3a Jtobble paBHLIE MPOMEXYTKN BPEMEHMN
cOoBepLUaeT oanHaKoBble NepemMeLLeHUS.

CkopocTtb Pl - BekTOpHaa domnanyeckasd BennymHa, paBHast OTHOLLUEHUIO
nepeMeLleHnsa Tena KO BPEeMeHu, 3a KOTOpoe 3TO nepemellieHune

coBepLUeHo: | § N — [y
=5 oMs [t
Mepemewenne PNA § _ 5 t []I/l] Sx =D l‘

KoopauHata X — X

{

X=X,+0L.[I v, =



1 1 5 PaBHomepHoe gBmKel-wle

I'pacbuquKoe npep,CTaBneHMe PNA
: . A x
KoopauHaTta

1

CKOPOCTb nepemMmeLlleHne

=
~
DO

0 : 0 :gfpad)uku1u2.1)1>l)2,
| [ tix,, =x,=0.

01
: Koopaunara Tena Bo3pacraer,

3 ! CKOPOCTh TeJjIa MOJIOKHUTEIbHA.
0x<0 : I'pagpux 3. X, 7 0.

3 . KoopuHata Tena
: . ymenbiaercst. OHO JIBUKETCS
. K HayaJly KOOPAMHAT, IPOEKIHS :
' €r0 CKOPOCTH OTPHIIATEIIbHA.

< | >




NMpsamonnHenHbIM paBHOYCKOpeHHbIM aBwxeHuem (PYT1[) Ha3biBaeTcs
OBWXeHne, Npu KOTOPOM CKOPOCTL Tena 3a Ntodble paBHbIE NPOMEXYTKM
BpeMeHN U3MEHAETCH Ha OOHY U Ty XXe BennYunHy.

_ _ N = |
YckopeHue _b—VYeo & ’TT R
a=— —all Av |2

MrHoBeHHasa CKOpPOCTb (CKOPOCTb B J1t0O0N MOMEHT BPEMEHMN)

U=Uo+at Uy =y, Ta/l

NepemeweHune (NyTb, NPONOEHHBIN TENOM) YACIIEHHO PaBHO NroLwaan nog
rpadonKkoOM CKOPOCTM.

A
X




_1.1.6. MpAMONUHEIIHOE PABHOYCKOPEHHOE ABWKEHME

axtz
KoopaunHata X = X, + U, [ + T

'pacdhnyeckoe npeacraBneHue

v| Teno ABHIKETCH: a |
PaBHOYCKOPEHHO a,>0 TeJIO IBHIKETCS:
b PaBHOYCKODEHHO, ecaiu vy, > 0;
~_PaBHOMEPHO paBHO3aMeJJIEHHO, eCJIN Uy, < 0;
vo — ax — a
——— PaBHO3aMe/JIEHHO a,>0
0 PaBHOYCKOPEHHO 5 PaBHOMEPHO, €CIIH Vg, = const; "
t t
H JIEHHO, eCJIU Uy, > 0;
3aMeJIeHHO paBHO3aMeN ’ 0x ;
— PABHOMEDHO a,<0 PaBHOYCKOPEHHO, eclu Uy, < 0
— Dy — a,=0 -a
— PABHOYCKOPEHHO
a,<0



Npachuyeckoe npencraBrieHne
X | Voe > 0, a,> 0 — paBHOYCKOD. s\ _
Bog> 0, 10,50 Vor> 0,a,=0

Vo, > 0, a, < 0 — paBHO3aM. 09 < 0,a,<0

Vo> 0, a,= 0 — paBHOMepHO

Xo

Vor < 0, a,> 0 — paBHO3aM.

Vg, < 0, a, < 0 — paBHOYCKOD.

Vox < 0, a,= 0 — paBHOMEpPHO

0 23 0 T
NepemelwieHne Tena npu PYI[] 6e3 HavYanbHOW CKOPOCTH

0 t, t,ﬁ‘zt o ty=3Bt, t, = 4t t,= 5t,
014 3 B 5 C 7 D 9 E o
—_— — —— — — >
0 s, 4s, 93 169 258l 8

OA:0OB:OC:OD:OE=1:4:9:16:25
OA:AB:BC:CD:DE=1:3:5:7:9



1.1.7. CBo6oamoe nagenue (yckopenwe cEo60aHOTO nagenws)

CBoboaHoe nageHue — ABMXeHne Tena B 6e3B034yLLHOM NPOCTPAHCTBE
TOMNbKO NMo4 BNSAHUEM rPaBUTALMOHHLIX CUM (CUSbI TSXKECTHN).

YckopeHue cBo6ogHoro nageHusi — g < 9,8 m/c?

(Ha 3KBaTope g HEMHOI'O MEHBIIIE, a Ha MOJII0CAX — HEMHOTO OOJIBIIIE)

A

Y 2 Y 2
A A

$* —»y:J’o"'Uot"'g— yZJ’o+Uot_g—
; g 2 2

. | — 2
L, =0 + &1 34g Y max =%

L, =0, — &I



1 1 8 ﬂBmKeHne no oxpymnocm cnocmm-u-lou no Monymo '

- cKopocCTbio, LleHTpocTpemuTensHoe ycKkopeHue
lNepuoa obpaweHnsa — Bpemsi, B Te4EHNE KOTOPOro

[

!

— TEeno coBepLUaeT oAnH NONHbIN 0OOPOT:
L ¢ 1
= — = — [c]
N A%
YacToTa obpalueHmnsa — 4nucrno obopoToB Tena 3a

OAHY CEKyHAYV. N l
- V = — = — [C_I;Fu]
L 4 1

YrnoBasi ckopocTb — h13ndeckas BenmymHa, paBHasi OTHOLLEHUIO YITIOBOrO
nepemMeLLeHns K MPOMEXYTKY BPEMEHU, 3a KOTOPOE 3TO NepeMelLleHne

NPOW3OLLSIO:

W =@t =——= 27TV

C

27 {P_a@}
T



1 1 8 ﬂBmKeHue no oxpymHoc'ru C TOCTOSIHHOM MO Monymo '
~ cKkopocTbio, LleHTpocTpemutenbHoe yckopeHme
JlnHenHan CKOpPOCTb Tena, paBHOMEpPHO

— OBWMXYLLErocA N0  OKPYXHOCTW,  OCTaBasiCb
v NOCTOAHHOM MO MOAYIH0, HEMPEPLIBHO N3MEHSIETCH
No HanpaerieHMo 1 B NOOON ToUKe HanpaseHa no
/N KacaTeribHOW K TPaeKkTopum:
27TR
L = p = 27tRv = wR
D)

PaBHOMEPHO [OBWXKYLLEECA MO OKPY)XHOCTU Teno WMEET YCKOPEHME,
HanpaBrneHHOEe K LEHTPY OKPY)XHOCTM (MepneHauKyrnsipHO CKOPOCTU) —
LLeHTPOCTPEeMUTENIbHOE YCKOPEHMUE:



1.

qublpe Tena ABurannucb MO OCWU Ox B Ta6r||/|ue npeuCTaBneHa
3aBNCUMOCTb UX KOOPAUHAT OT BDEMEHMU.

I'Io.q6op|<a 3ap,a|-wm no KI/lHeMaTMKe (A1)

t, c 0 1 2 3 4 5
X, M 0 2 4 6 8 10
X, M| O 0 0 0 0 0
Xy M 0 1 4 9 16 | 25
X, M| O 2 0 -2 0 2

1) 1
2) 2
3) 3
4) 4

<

Y KaKkoro us ten CKOPOCTb MOITJ1a ObITb MOCTOSIHHA N OTNNYHA OT HyJ'IFI?

4



I'Io.q6op|<a 3ap,al-mu no KMHeMaTMKe (A1)

2. Teno 6p0LueHo BepTUKanbHO BBepx L4epe3 O S Cc nocne 6poc;|<a ero
ckopocTb paBHa 20 m/c. KakoBa HayanbHad CKOpoOCTb Tena?
ConpoTtuBneHnem Bo3ayxa npeHebpeyb.

3. Ha rpadpmke nokasaHa 3aBMCMMOCTb CKOPOCTU Tena OT BpeMeHU. KakoB
NyTb, NPOWAEHHbIN TEJIOM K MOMEHTY BpemMeHu t = 4 ¢?

A
U, M/C |l i i i ..
A ; : : VE
N Z. i Ane
N
T o0 1 0 e




4. Ha pucyHke npuseneH rpapuk 3aBMCUMOCTU NPOEKLUNMN CKOPOCTU Tena
OT BPEMEHMW. U, M/c A
157

[lpoeKkuma yckopeHua Tena B WHTepBane BpemMeHu ot 12 pgo 16 ¢
npencrasneHa rpadoukom

2

1)azx, /c? Cx, ﬁ/c2 Qx, M/C Ay, /¢’
51&1’ > p > %* > Sf >
0
b e S s—tc

<




Mopb6opka 3aAaHuii No KNHEMaTUKe (€ KPaTKUM OTBETOM)

[1Be wWwecTepHU, cuenneHHble Opyr C Apyrom, BpallakTcs
BOKPYr HenoaBWMXHbIX o0cen (CM. pUCYHOK). bonbluas
lwecTtepHs paanycom 10 cm genaet 20 obopotos 3a 10 c, a
yacTtoTa obpalleHnss MeHbllei LecTepHu paBHa 5 ¢
KakoB pagnyc meHbllen wectepHn? OTBET yKaxute B
CaHTUMETpaXx.




[1aHo:

R, =0,1lm
N, =20
t, =10c

-1
v, =5c

R, —?

PeweHne

T.K. LHEeCTEPHU cuernieHbl gpyr ¢ aApyrom, To0 MOXHO 3alncaTtb.
L, =0,

27T,
T

1

27TtR, 27wy N,
zZ, 7
N,

Ul
1

v, = 27TR, Vv,
27TR, NV,
Z

RN, =t R,v,

RN, 0,1a-20
(v, 10c-5c7!

R, =4cm

= 27TR, v,

R, = = 0,04 .1



MopBopka 3agaHuit No KMHeMaTuKe (C KPaTKUM OTBETOM)

Hebonblon kKameHb, 6poLLIEHHbBIN C POBHOW
rOPU3OHTaNbLHOM MOBEPXHOCTM 3eMMKM NOA YriioMm K
rOpM30oHTY, ynan obpaTHo Ha 3emnto B 20 M OT  MecTa
bpocka. CKONbKO BPEMEHM NPOLLUSIO OT Opocka 4O  TOro
MOMEHTa, KOrga ero CKOpocTb Oblfla  HarnpaBneHa
ropn3oHTarnbHO 1 paBHa 10 m/c?



[1aHo:
S=20m

v=10m/c

1 C

—_

Do

t—=?

0 ? - X
X o
CKOpOCTb KaMHA NTOPM30OHTAalrlbHa B BI:lICLIJeI/I TOYKE ero TpaekKTopun.

Mo BpEMEHN — 3TO POBHO MOJIOBNHA BCEIO BpEMEHU MNOJieTa.
Mo rOpU3oHTAaNn ABuXeHne KamMmH4 paBHOMeEpPHoe, cyieaoBaTesibHO MOXHO

BbIYMCMUTL OBLLEee Bpems rnonera: S 20 0
t06 —, — ZC
U 100/
A 2c
I — 06 _ — = IC
2 2



MopBopka 3agaHuit No KMHeMaTuKe (C KPaTKUM OTBETOM)

MunMO OCTaHOBKM MO MPAMON Yyrnue Npoe3XaeT rpy30BUK CO
ckopoctbto 10 m/c. Yepes 5 Cc OT OCTaHOBKM BOOrOHKY
rPY30BUKY OTbE3XKAET MOTOLIMKITACT, OBWXYLLMNCS C

yckopeHuem 3 M/c?. Ha kKakom pacCTossHUM OT OCTaHOBKM
MOTOLMKINUCT OOrOHUT rPYy30BUK?



MopBopka 3agaHuit No KMHeMaTuKe (C KPaTKUM OTBETOM)

Mane4nk kKaraetca Ha Kapycenu. Ha
PUCYHKe nokasaH rpaduk I/I3MeHeH|/|$|a.M/é'?

LIEHTPOCTPEMUTENBHOIO yckopeHus  4prererf ;
Manbynka B 3aBUCMMOCTU OT JIMHENHOW  3fi it
CKOPOCTW ero  OBUXEHUA. Macca | o e o vl
mManeymka paBHa 40 kr. Ha kakowm e+ i

I 2 34 §,>M/c

paccTossHUM  OT  OCU  BpaLleHus 0
Kapycenu HaxoguTcsl Marnb4uK?

4



