Основы технической механики и слесарных работ
Преподаватель Коротаева В.Н.
korotaeva@vemst.ru
Задание для I курса
Группы  ЭП-121, ЭП-122
Выполнить в срок до 27 марта 2020
1. Выполнить и сдать на проверку ответы на контрольные вопросы по теме «Кинематика». Выполненную работу отправить по email korotaeva@vemst.ru в виде файла MS WORD.
2. Требования к работе:
Перепишите текст вопроса
Ответьте на вопрос, используя теоретический материал

Теоретический материал: https://studopedia.ru/18_42937_pryamolineynoe-dvizhenie.html
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1.5 Тело отсчета
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Прямолинейное движение
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??? ОТВЕТЬТЕ НА ВОПРОСЫ:
1. Что такое материальная точка? Автомобиль — это материальная точка?
2. Что характеризует мгновенная скорость?
3. Что характеризует средняя скорость?
4. Какое направление имеет мгновенная скорость?
5. При каком движении путь и модуль перемещения равны?
6. Что характеризует нормальное ускорение?
7. Что характеризует тангенциальное ускорение?
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
??? ОТВЕТЬТЕ НА ВОПРОСЫ:
1. При каком движении модуль мгновенной скорости равен модулю средней скорости?
2. Почему при прямолинейном равномерном движе- нии тангенциальное и нормальное ускорения равны нулю?
3. Какой вид имеет график зависимости скорости от времени для прямолинейного равномерного движения?
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??? ОТВЕТЬТЕ НА ВОПРОСЫ:
1. Почему при прямолинейном неравномерном движении ап = 0?
2. Почему при прямолинейном неравномерном
движении аτ ≠ 0?
3. Какой вид имеет график зависимости скорости от
времени для равнопеременного движения?
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Teno00Tcu&ra— 370 TeNo, OTHOCUTENbHO KOTOPOTO Mbi PACCMATPUBAGM ABWXEHNE AAHHOTO
Tena.

Mo AOpOre ABMXETCA aBTOMOGUNb, B KOTOPOM HaXOAUTCA uenosex (puc. 19).

B O N p O C: ABUKETCA UMM HE ABUKETCH YeNoBek?

OTBerT:

— YenoBeK [ABWXETCA OTHOCUTENbHO lepeea (AepeBo — 3T0 Teno OTCuéTa);

— UYenoBeK He ABWXKETCS (HaxoAWuTCsi B MOKOE) OTHOCUTENbHO aBToMO6UNs (aBTOMOGUL — 3TO APYroe Teno otcuéta).

Mol BUAMM, YTO YENOBEK ABUXKETCSH OTHOCUTENBHO OAHOMO Tena oTcYéTa (AepeBa) U He ABWKETCA OTHOCUTENbHO APYroro Tena
oTcugTa (aBToMobUNS).

CaenaemMBblBO A ABUKEHUE U MOKOW — OTHOCUTENbHbIE COCTORHUA. o
1.6. CucTema KoopauHaT e

Mbi OnpeAensieM NoNoxXeHme MaTepUanbHOI TOUKM e& KOOPAUHATAMM B BbIGPaHHON HAaMK C 1 CTeM e K0 0p AN H a T(pmco
20). Touka O — 3T0 Hauano KOOPAUHAT.

MoNOXeHMe TOUKM Ha NPAMOI MMHWM ONPEAENAET 0AHa KOOPAWHETA (CM. puc. 20, a). o
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ToNoXeHHe ToUKM Ha IOCKOCTH OMPEAENISIOT ABE KOOPAMHATHI (CM. pHC. 20, 6).

Tonoxerme Touk B MPOCTPaHCTBE OMPEACNAIOT TPU KOOPAWHATHI (CM. puC. 20, B).

z D mau

oatra P
T
<X men;

1.7. Cuctema otcugra
Mbi M3yuaem ABWKEHME Tena B CUCTeMe OTCuETa (puc. 21).
CucTema OTCUETa — 3T0 TeNlo OTCUETA + CHCTEMA KOOPAVHAT, CBA3GHHASA C TENIOM OTCUETA + CeKYHAOMEP.
Teno OTCUETA HYXHO, UTOGbI OMPEAENUTH, ABUKETCA AAHHOE TENO WM HAXOATCA B NOKOE B AGHHOM CHCTEME OTCuETa.
CHCTeMa KOOPANHET HyXHa JUISt OMPEAENEHMS MIONOXEHNS TeNa OTHOCUTESIBHO Tena OTCHETa.
CexyHaoMep (Yachi) — 3To MPUBOP NS M3MEPEHNS BpEMEHM.

Teno otcueta  body of reference  Corps de référence  cuerpo de referencia
cucTena oTcugTa system of reference systéme de référence sistema de referencia

1.8. Papuyc-sextop ©
Hapucyem Touky M B cucTeMe KoopauHaT XOY (puc. 22).
Paauyc—geKTop Touki — 310 BEKTOP,

KOTOPbIi COBANHACT HAYANO KOOPAMHAT C AGHHOI TOHKOI.
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cucTema oTcuéTa system of reference systéme de référence sistema de referencia
1.8. Papuyc-sextop ©
Hapucyem Touky M B cucTeMe KoopauHaT XOY (puc. 22).
Paauyc—geKTop Touki — 310 BEKTOP,

KOTOPbIi COBANHACT HAYANO KOOPAMHAT C AGHHOI TOHKOI.

M
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a
x
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Pur 22

ECnin Mol 3Haem paayc-BeKTop (€10 MOAYb I M HAMPaB/IeHHe, KOTOPOE 3AAAHO YITIOM @), TO Mol MOXEM HaiiTh KOOPAMHATS!

TOuKM M:

x

cosg, ¥, =)y =r-sina

ECAM Mbl 3HaeM KOOPAWHETHI TOUKM M (X, ¥), TO Mbl MOXEM HaliTh paauyC-BexTop:

— Moaynb paanyca-BexTopa

g =—.
— ero HanpasneHue, KOTOPOE ONPeRenAeT yron a: x

— Paanyc-eekTop ¥ 1 KOOPAWHATSI TOUKN X, ¥ — 3TO XapaKTEPUCTUKM NONOXKEHS MATEPUANBHOM TOUKM.

1.9. Nepemewenne AF
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1.9. Nepemewenne AF

Pac 23

TPU ABWXEHIM MATEPUANLHON TOUKM €€ PAAMYC- BEKTOP U KOOPAMHATLI U3MeHsIoTCA (puc. 23). 3a
WHTepBan Bpemeny At PaauyC-BeKTOp UIMEHSETCA Ha BENMUMHY

AF=F-F,
Bextop AF — 370 nepemelienne MaTepuansHoil Touky (Tena) 3a MHTEpBan BpemMenn At = t - ty.

TpaexTopum.

EC/u MaTepuanbHas Touka ABIKETCS KPUBONMHEIHO, TO NyTb S ¥ MOAy/b NepemelueHns Ar He paeHbl (S = A7 ;S > Ar;

Mepemewerne AT — 370 BeKTOP, KOTOPbIN COBAMHACT HAYANBHOE U KOHEYHOE TMONOXEHNA MATEPUanbHON TOUKN Ha °
o e

ECNu MaTepuanbHas TouKa ABIKETCA MPAMONMHENHO, TO MYTb S U MOAY/b Nepemellems Ar paekbi (S = Ar; puc. 24, 6).

Mepemeluenie, Tak Xe KaK 1 NyTo, UIMEPAETCA B eanHuax AvHsl [Ar] = [S] = [1].
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Mepeneluerive, Tak e Kak 1 MyTo, U3MepRETCA B eauHmuax ksl [Ar] = [S] = [

Puc. 24

paauyc-sexTop radius-vector rayon-vecteur radio-vector
nepeveuerve displacement déplacement ~ desplacimienta

1.10. Cxopoctb U
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CKOPOCTE— 370 GUIMMECKaR BENMUMHA, KOTOPAR KONMMECTBRHHO XAPAKTEPU3YET GHICTPOTY ABMKEHUA TeNa

ABTOMOGHI> ABMXKETCS GbICTPEe YeNoBeKa: CKOPOCTs ABTOMOGHA GOMblue CKOPOCTU YENoBEKa.
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nepevewene displacement déplacement  desplacimienta

1.10. Cxopoctb U

g,
Cpeanss cropocrs 7

CKOPOCTE— 370 GUIMMECKaR BENMUMHA, KOTOPAR KONMMECTBRHHO XAPAKTEPU3YET GHICTPOTY ABMKEHUA TeNa

ABTOMOGHI> ABMXKETCS GbICTPEe YeNoBeKa: CKOPOCTs ABTOMOGHA GOMblue CKOPOCTU YENoBEKa.

CPeaHsncKopocCTs— 370 BEKTOPHAR GM3UIECKAR BENMUMHA, PABHAA OTHOWEHMIO BEKTOPA NepeMelleHI K

WHTEPBaNy BPEMeHH, 3a KOTOPbIiA 5TO NEpeMellieHmne NPOUCXORUT:

o AF
o, .

EamHuua ckopoctu B CU: [u] = 1 mM/c (oauH MeTp B cekyHay).

EAumMua ckopocTi & cucteme CIC: [u] = 1 cw/c.

BHecucTemHas eavHuua ckopoctu: [u] = 1 km/y;

Ha NpakTiKe Mbi 4aCTO MCMONb3yeM MOHATHE CPeAHelt CKOPOCTU MO MyTH.

CPeaHAACKOPOCTENOMYTI — 310 CKanAPHas PMMUECKAA BENUUMHA, PABHAS OTHOWIEHUIO NYTH K MHTEPBaNY
BpeMeHM, 3a KOTOPbIV TeNO NPOXOAMT 3TOT NyTh:

N
U, =—.
AL

cxopocrs &

b
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Pac. 25

MrHOBEHHAaACKOPOCTb — 3T0 CKOPOCTb, KOTOPYK) UMEET TeNO B AaHHbI MOMEHT
BpeMeny (B AaHHOM TOUKeE TPABKTOPUM).

UTOGbI HaliTH MTHOBEHHYK0 CKOPOCTb, HAAO PaCc- CMATPUBATH NEpEMElLIEHIE 3a GECKOHEUHO MAbiil UHTEP- BaN BpeMeHU
(MHTEPBAN BPEMEHU CTPEMUTCA K HYI0):

A®O
MrHOBEHHAaACKOPOCTh — 3T0 BeKTOpHaR

U3MYeCKan BENMUMHA, PABHAA MPEASNy OTHOLIGHUA BEKTOPA NepeMeLLeHIst K UHTEPBaNY BpeMeHi At, 3a KOTOpbIit 3TO
nepeMeLLeHite NPOUCXOAUT, Koraa At ® 0:

LA
im —
=y

&

Cumeon lim & dopmyne oosHauaer cnogo «npeaen».

BeKTOp MrHOBEHHOI CKOPOCTH HaMPAB/eH M0 NPAMOI MMHMM, KACATENbHOM K TPAEKTOPUM B AaHHOI Touke (puc. 25).

0860000

6eicTpoTa rapidity rapidité rapidez

Cpearsa ckopocTs  mean velocity vitesse moyenne  velocidad media [
MrHOBEHHaR CKOPOCTS Instant velocity vitesse instantanée velocidad instantanea

CTpeMuTsca K Hynlo  tend to zero  tendre vers zéro  tender a cero

npegen limit limite limite

KacaTenbHbiii tangent tangente tangente

b
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1.11. Uamenenne ckopoctn A0

CKOPOCTb Tena He uamenseTcs: U = const, ecnu:
— MOAYNb CKOPOCTH He MamerseTcs: U = const;

— HampaB/eHne CKOPOCTH He M3MEHSETCs .

CKopoCTs Tena usmersetcs U = const, ecn

— MOAYNb CKOPOCTU M3MEHSETCS, NN
— HanpaB/eHne CKOPOCT UZMEHRAETCS, N

— MOAYNb ¥ HaNpaBNeHue CKOPOCTH U3MEHSIOTCA.
G 5.0

BexTop uzmeHenns ckopoct AU pasen pastocTi BexTopos ckopoctu U u Y (puc. 26):

AU=0-0, i

AL: (4uraem «aensTa B3 Tay») — 370 BEKTOP, XAPAKTEPUYIOWIMIE HaMEHEHME BEKTOPa CKOPOCTH M0 MOAYIO:

©
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o
o
©
©
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ALy (yraem «aensTa B3 3H») — 3T0 BEKTOP, XaPAKTEPH3YIOLMIT MSMEHEHIE BEKTOPA CKOPOCTH M0 HANPABNEHHIO.
8
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TO/HOE U3MEHEHME BEKTOPa CKOPOCTH PABHO:

1.12. Ycxopenne

YCKopeHiUe XapaKTepHayeT 6bICTPOTY H3MEHEHHS CKOpOCTH.

CpeaneeycKopeHe— 310 BEKTOPHas (BM3MUECKAA BENUUMHA, PABHAS OTHOLIEHUIO U3MEHEHIS CKOPOCTH K
HTEPBaNY BPEMEHH, 3a KOTOPbIlA 5TO M3MEHEHME MPOUCKOAMT:

~ AD
a:z; A
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1.12. Ycxopenne

YCKopeHiUe XapaKTepHayeT 6bICTPOTY H3MEHEHHS CKOpOCTH.

CpeaneeycKopeHe— 310 BEKTOPHas (BM3MUECKAA BENUUMHA, PABHAS OTHOLIEHUIO U3MEHEHIS CKOPOCTH K
HTEPBaNY BPEMEHH, 3a KOTOPbIlA 5TO M3MEHEHME MPOUCKOAMT:

- AD
N At
a T™Mao
BeKTOp CPefiHero yCKOpeHWs HanpaBeH TaK Xe, KaK BeKTOP U3MEHeHNA CKOpoCT -
MrHOBeHHOe ycKopeHue
o
a [\
- b 0
4 o
Puc. 27 J

Eaunua yckopenns 8 CH: [a] = 1 m/c? (0anH MeTp B CexyHay B keaapare).

EAuHuua yckopenus B cucteme CIC: [a] = 1 cw/c2.
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EAvHULA YCKopeHia B cicTeme CTC: [a] = 1 cw/c2.

BEKTOp YCKOPEHUS UMEET 1Ba NEPNEHANKYNISAPHbIX COCTABNSIOWNX: HOPMANbHOE yCKOpeHne % 1 TaHreHuMansHoe ycKopeHue
4. (puc. 27).

HOPManbHOoeyCKOPp e H il e XapakTepuayeT 3MEHEHHUE BEKTOPA CKOPOCTH MO HAMPABNEHHIO

BeKTOp HOPMaNbHOTO YCKOpeHWA BCeraa Hanpasnex NepneHAnkynApHo BekTopy ckopoctu: &
ECNM HanpaBnexye BEKTOPa CKOPOCTH He USMEHAETCA, TO HOPMANIbHOE YCKOPEHUE PABHO HYII0.

TaHreHUNansHoeyCKOpeH I e xapakTepusyeT U3MeHeHne BeKTopa CKOPOCTY Mo Moay/io
= _.. AL,
& =lim—=.

'

BEKTOP TAHFEHUMANbHOTO YCKOPEHUS M BEKTOP CKOPOCTH MOTYT MMETb OAHAKOBbIE WM MPOTUBONONOXHBIE HAMPAB/ICHIA:

— C/M MOAY/Ib CKOPOCTH YBENMUMBAETCS, TO BEKTOD TaHTEHUMA/IBHOTO YCKOPEHHA 1 BEKTOP CKOPOCTH UMEIOT OAMHAKOBbIE

wanpasnenus: & s _ 370 yckdpeHHoe ABixeHue (puc. 27);

— C/M MOAY/Ib CKOPOCTM YMEHDLIASTCA, TO BEKTOP TAHTEHUMABHOTO YCKOPEHHUS 1 BEKTO CKOPOCTH MMEIoT

a s

NPOTMBONONIOXHbIE HANPABNEHMS — 3T0 3aMEA- NeHHO ABHXEHME.

EC/M MOZY/Ib CKOPOCTH HE M3MEHSIETCS, TO TaHTEHUMA/IbHO YCKOPEHHE DABHO HY/Io.

0860000

[TONHOEyCKOpEHIe— 5T0 CyMMa HOPMANHOTO YCKOPEHIA M TAHTEHUMANIBHOTO YCKOPEHMS!:

d=a,+a,

MoZy/b MOMHOO yCKopeHus
a:Au:ﬂL(::, a ia J
T ek ek

ycKoperue acceleration accélération acceleracion
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Mpy NpsMOAMHeltHOM ABMXeHA (puc. 28, a):
— TPaeKTOpUs MATEPUANbHOM TOUKM — 5TO NPAMas NMHILS,
— MOAYNb BEKTOA MepeMellieHa 1 MyTb PaBHbi,

— HampaB/ieHne CKOPOCTH He M3MEHSETCs,

— HOpMaslbHOE YCKOPEHME PAaBHO HY/IKO

KpuBonuueiitoe ABmkenne

Ar#8. 6, #0,4,#0

Puc. 28,6
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Mpy KpUBONMHEHOM ABIKEHUM (pUC. 28, 6:

— TPAEKTOpHA MaTEpUANBHOI TOUKN — 3TO KPUBAR NIMHUS,

— MOAyNb BEKTOpa NepeMelleHutsi v NyTb He PaBHbi,

— HampaB/eHne CKOPOCTU U3MEHSETCs,

|

<@ s




image15.png
Vin Opasxa Baa  Kypran

KRAH  MHCTDYMEHTE

LT VY S rooneivos svree . X (411 Bropmue -NlowraMal . X

¥ | o ® .=

(€) © @ [pssupmsari i 297 ryomerre svrer i EIRARL

 Mowra (] uacronocewsene @ Mssvas croua A || Cepsice uaexca 4 Avabunerst §| e

TEC 25,5 - =
Mpy KpUBONMHEHOM ABIKEHUM (pUC. 28, 6:

— TpaeKTOpWA MaTepuanbHOl TOUKM — 3TO KPUBAA NMHUA, J
— MOAYNb BEKTOA MepeMellieHA 1 MyTb He PaBHbl,

— HanpaBneHme CKOPOCTH UIMEHSIETCA,

— HOpManbHO® YCKOpeHHe He PaBHO Hyo.

PaBHOMepHOE ABIKEHHE

Mpu pagHOMepHOM ABiKeHUH (puc. 28, B):

— 3a NiGble PaBHbIE MHTEPBANbI BPEMEHH TeNo MPOXOAUT PaBHbie OTPE3KM NyTH,

— MOAYNb CKOPOCTH He U3MeHAETCS,

— TaHIEHUMAbHOE YCKODEHUE PABHO HYIIO.

@,
G"s; " Dy © ® © Og

ES EY L) 5

©
2]
o
o
©
©

Puc. 28, &
2.4. HepaBHomepHoe ABUxKeHme

MpU HepaBHOMEPHOM ABMKeHMM (pUC. 28, r):

— 3a paBHble MHTEPEANbl BPEMEHi TeNo MPOXOANT HepaBHble OTPesKM MyTH,

— MOAy/b CKOPOCTU U3MEHSAETCA,
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Puc. 28, &
2.4. HepaBHomepHoe ABUxKeHme

MpU HepaBHOMEPHOM ABMKeHMM (pUC. 28, r):

— 3a paBHble MHTEPEANbl BPEMEHi TeNo MPOXOANT HepaBHble OTPesKM MyTH,
— MOAYNb CKOPOCTH U3MEHAETCS,

— TAHIEHUMANbHOE YCKODEHUE HE PABHO HYIIO.

npu Aty = Aty = Atz = .. S # S # S3 .. U Vg # Vo # V3 #...

4x0

Puc. 28, r

HepaBHOMEPHOE ABUKEHUE MOXET 65iTs YCKOPEHHSIM WM 3aMEANEHHEIM,

222 OTBETBTE HA BOIMPOCHI:

1. UTo Takoe MaTepuanbHas Touka? ABTOMOBHI — 5TO MaTepHabHas TouKa?
2. UTo XapaKTepuayeT MrHOBEHHAS CKOPOCT?

3. UTo XapaKTepusyeT cpeaHAs CKOpoCTs?

4. Kakoe HanpaBieH/te MMEeT MIHOBEHHaA CKOPOCTS?

5. TPyt KaKoM ABUXEHMM NyTb ¥ MORYNb NepeMeleHUs

pagHbi?
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3. NPAMOSIMHENHOE PABHOMEPHOE [IBVMDKEHUE

MpsmMonnHeiiHOEPaBHOMEPHOEABIXEHHe— 3T0 ABWKEHIE, MPU KOTOPOM MOAY/b 1 HanpaBneHue
CKOPOCTU He USMEHSIOTCA.

<

TpM MPAMOMUHEIHOM PABHOMEPHOM ABWXEHUM BEKTOP CKOPOCTH MOCTORHHAR BENMUMH = const. CnegoeatensHo, npu J

3TOM [ABWXEHUM YCKOPEHUE PABHO HYNIO.
TpU MPAMOMMHEIHOM PABHOMEPHOM ABWXEHUN CPEAHSS 1 MTHOBEHHAR CKOPOCTU PaBHbI My COBOM:
= -

G, =0 _af

3.1. DOPMYNbI MPAMONMHENHOTO PABHOMEPHOTO ABWXEHNS

TPyt NPAMO/MHENHOM ABUKEHMM TONOXKEHME TOUKM XaPAKTEPU3YET 0AHA KOOPAUHATA. HapHCyeM oCb KOOpAUHaT OX, KOTO-
pas napanyenbHa TPAeKTopuH ABIKEHHA TOUKM (pUc. 29):

Mepesapanka orHeTywute-  Kunbe B uenTpe Kuposa!  KsapTupbt & «Osepkax» Isuzu ELF 5 nususr
nei! ot 1217 000 p Aans 1op.nny
[ sisian > smtrour> europlanru >

©
2]
o
o
©
©

Xo — 3TO HAUANbHAR KOOPAWHATA (KOOPAMHATA TOUKN B HAYATbHbI MOMEHT BpeMeH ¢ o),

X — 3T0 KOOPAVHATA TOUKY B MOMEHT BPEMeHM ¢,

AF — 570 nepeMellieHme TOUKN 3a MHTEPBaN BpeMeHn At = t - to

113 OnpeaeneHms CKOPOCTH HAXOANM (BOPMY/TY MIEPEMELIEHNS TOUKN 3a UHTEPBAN BpeMeHn A

AF =0 At
B S @ 6 [@ moomommeios aon. | D) wersirone | G gt |
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Xo — 3TO HAUANbHAR KOOPAWHATA (KOOPAMHATA TOUKN B HAYATbHbI MOMEHT BpeMeH ¢ o),
X — 3T0 KOOPAVHATA TOUKY B MOMEHT BPEMeHM ¢,

AF — 570 nepeMellieHme TOUKN 3a MHTEPBaN BpeMeHn At = t - to

113 OnpeaeneHms CKOPOCTH HAXOANM (BOPMY/TY MIEPEMELIEHNS TOUKN 3a UHTEPBAN BpeMeHn A J

AF=B-AF

: ; = ——
; | AF i

navazo | : Ar, i x o

woopdunam | : : oz
o' Xoo x KoopdumLm o
puc. 29 @
B NPOEKUMAX Ha OCb KOOPAMHAT OX nonyyaem
Are = vy AL, unn X - Xo = V' At, oTKyAa o

X = Xo + Vi (£ - to) — 370 OPMYNa 3aBUCHMOCTH KOOPAHATEI
Tena OT BpeMeHu t.
X —X

ve= L7% — 510 dopmyna sancumocn

MPOEKUMM CKOPOCTH Ha 0Cb OX OT BpeMeHM.
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MPOEKLNN CKOPOCTY Ha 0Cb UX OT BPEMEHH.
Tak kak Ar = S, nonyuaem:

S = v'At — 570 dopmMyna nyT.

240

9
S
;L

Pac_ 30
3.2. [PaguKM MPAMONMHENHOTO PABHOMEPHOTO ABUKEHUS

TpachiK 33BUCHMOCTH NPOBKUMY CKOPOCTH OT BpEMeHH.

TIPM IPAMONMHEHOM PABHOMEPHOM ABUXEHUM CKOPOCTb TeNa He M3MEHSETCA. M0STOMy rpatvK 3aBUCHMOCTH MIPOEKUMI
CKOPOCTH OT BpeMeHy — NPSIMAR JIMHIS, NapasneNbHas ock Bpemeny (puc. 30).

Mo rpaduKy 3aBUCHMOCTU NPOEKUMM CKOPOCTU OT BPEMEHN MOXHO HaliTi MyTb, MPOMACHHbIM TENOM 3a UHTEPBAN BpPeMeHt
At. TyTs Tena S 3a WHTepBan BpemMery At ONpeAeNseTcA NMowansio NPAMOYronbHitka ABCD:

S =ABAD = v'At.

TPaduK 3aBUCHMOCTM KOOPAWHATHI TOUKM OT BpEMeHH X = X(¢).

©
2]
o
o
©
©
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Pac 31

V13 opMy /sl 38BMCHMOCTH KOOPAHHATSI TOUKY OT BpEMeH X = Xo + VX ¢ (Mpu &g = 0) ceayer,

4TO KOOPAUHETA — /MHElHAs (BYHKUMS BpeMeHn. TToSTOMY rpacdk X = X(£) — NPAMas MUHMS, KOTOPaA 0GPasyeT yron a
ocbi0 BpeMeny (puc. 31). 110 rPagUKY 3ABUCHMOCTU KOOPAMHATbI TOUKY OT BPEMEHU MOXHO HATH:

— KOOpAUHaTY TouKM B M0G0V MOMEHT Bpementt X(t),

KomnnekTtauyumn
KpoccoBepa

Mitsubishi Outlander

Linpokwit BI60p KoMnnexTauwit Mitsubishi
Outlander ¢ Beironoit N0 Tpeia-HH.
mitsubishi-motors.

OTKPbITh

©
2]
o
o
©
©

— nyTo 38 106 UHTepBan Bpemenn S =|Ar | = |Ax],

=tgo
— npoexunio ckopocTh vy = Af
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— nyTs 3a N6OI MHTepBan Bpemern S =|Ary | = |Ax],
k2P g

— npoexumio ckopocT vy = Af

2?2 OTBETBLTE HA BOMPOCHI:

1. TIpM KaKOM ABWXEHUM MORYNb MTHOBEHHOI CKOPOCTM PaBeH MOAY/O CPEAHeil CKopoCTU?

2. ToueMy NP NPAMONMHENHOM PABHOMEPHOM ABIKE- HUM TAHTEHLMANLHOE M HOPMANLHOE YCKOPEHUS! PABHBI HYIO?

3. Kakoi BUA UMEeT rpacVik 3aBUCHMOCTH CKOPOCTH OT BPEMEHM ANS MPAMONMHENHOTO PABHOMEPHOTO ABMXEHUA?

rpaguk graph graphe gréfica
sasmCAMOCTS dependence  dépendence  dependencia
sasucers depend dépendre depender
nuseiinas dyskuua linear function function lingaire function lineal
obpasosats make former formar

yron angle un angle un dngulo
Tabnuua table table tabla

4. NPAMOSIMHENHOE HEPABHOMEPHOE [IBUXEHVE

MU A pAMORIHETHOMHEDABE-HOMEDHOMABNXE H I Il CKOPOCTb TeNa USMEHAETCA N0 MOAYIO, HO He
USMEHAETCA 110 HanpaBneHuio. Py STOM ABWKEHUN HOPMAbHOE YCKOpEHHE PaBHO HyMio: % = O a TaurenumansHos

a, =0

yCKOpeHue He PaBHo Hynio TpM MPAMOMUHEN- HOM HEPABHOMEPHOM ABUKEHUN MONHOE YCKOPEHHUE PABHO

Takrenuvanbiomy yokoperuio: ¢ =

Mbi GyAem M3yuaTb YaCTHbIA CMly4ai MPAMONM- HEMHOTO HEPABHOMEPHOTO ABUXEHNA — NPAMONK- HeliHoe pa B Homep e
M e HHO e IBUXeHue.

4.1. MpsAMONUHENHOE PaBHONEPEMEHHOe ABUKEHME

[ 1 B,

o T

W — )
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TabnuLa

4. NPAMOSIMHENHOE HEPABHOMEPHOE [IBUXEHVE

MpMApAaMOnHHEHOMHEDPaB-HOMEPHOMABHXeHH 1 CKOPOCT, Tena U3MEHAETCA NO MOAY/IO, HO He

: 4 =0 4 raurenumansroe

U3MEHAETCA M0 HANPABNEHMIO. 1P STOM ABIDKEHMM HOPMANEHOE YCKOPEHUE PABHO HY

a, =0

yCKOpeHue He PaBHo Hynio TpM MPAMOMUHEN- HOM HEPABHOMEPHOM ABUKEHUN MONHOE YCKOPEHHUE PABHO

Takrenuvanbiomy yokoperuio: ¢ =

Mbi GyAem M3yuaTb YaCTHbIA CMly4ai MPAMONM- HEMHOTO HEPABHOMEPHOTO ABUXEHNA — NPAMONK- HeliHoe pa B Homep e
M e HHO e IBUXeHue.

4.1. NpAMONMHEIHOE paBHONEpeMeHHOe ABMKeHe J

Pac 32

0860000

MpsmonnueiiHoepaBHONEpEeMEHHOEAB HXEH I e— 3T0 ABUKEHUE, NPH KOTOPOM CKOPOCTH Tena 3a
NioBble PABHbIE MHTEPBAII BPEMEHN USMEHAETCA Ha PABHYIO BENUUMHY (PUC. 32). 3TO 3HaUMT, 4To ecnn

A=Al

AD,

1o AT =AB,

a5 _ab, _
rorpa A A%
d=d.=---=a =4a

<@ o
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Toraa

TIPH IPAMONMHEIHOM PABHOMEPEMEHHOM ABIKEHUM YCKOPEHHE HE M3MEHAETCA, T.e.
d =comnst
4.2. OCHOBHblIE (HOPMY/IbI PAMONIMHEIHOTO PABHONEPEMEHHOTO ABUKEHMA

Yekoperne &
Mo onpegenenmio ycKopenns:

_ AD
a .
A o

(1)

MrHoBerHas ckopocTs Y
©OpMYNY 3ABMCMMOCTI CKOPOCTH OT BPEMEHN NONY4aEM 13 GOpMYBI (1.1)

o

O, +a-At 1.2)

WM B MpoeKuMsX Ha ocb OX

v, =u, +a,(f-f) .3)

Cpearss ckopocts ¥ o

__AF

Mo onpenenexuio A7 pns nio6oro

©
2]
o
o
©
©

ABUKeHMs. TIpU PABHOMEPEMEHHOM ABMKEHUM CPEAHAR CKOPOCTb MOXET GbiTb BbiuncneHa Mo dopMyne
L 0+0,
g, = i
: 2,04

TaK Kak DU PABHOMEPEMEHHOM ABUXEHUM CKOPOCTb — NUHEMHAA (YHKUMA BpeMeHH,

Mepemeweriie AF 1 koopanwara x

A7\ 2214 ANMACTIA MAREMAILIA AT BREMELIA MLl AN AR MIITL k3 thAmAn
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Brionax

TaK Kak Dt PaBHONEPEMEHHOM ABMXEHUN CKOPOCTD — NMHEHaA GYHKLA BpEMenH.

Mepemeweriie AF 1 koopanwara x

QOpMYNY 3ABUCHMOCTI NEPEMELLEHIA OT BPENMEHI Mbl MOXEM NONYMTL U3 GOPMYN!

Moncrasum ciona hopMyny cpeaeii ckopoctu (1.4), a 3aTem dopMyNy MIHOBEHHOM ckopocTh (1.2)

B+0,

S

AF

+ad-At)+

S

20

Mocne BbluMcnenuii nonyuaen

AF=

1_ o=
o Af+—a(ary

(1.5)

B npoekusx Ha ocb OX:

a=u, aeta (arf

0TKyAa HaxoavM GOopMyNy 3aBUCUMOCTH KOOPAMHETbI TOUKN

OT BpemeHn

W3 dopryn

nonyuaem ewe oaHy GopMyNTy — GOPMYNY 3BMCUMOCTH MPOEKUMY MEPEMELLEHI OT CKOPOCTH Tena:
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nonyuaem ewe oaHy GopMyNTy — GOPMYNY 3BMCUMOCTH MPOEKUMY MEPEMELLEHI OT CKOPOCTH Tena:

PaBHONEPEMEHHOE ABHKEHUE MOXET BbiTb PABHOYCKOPEHHbIM 1 PABHO3AMEANIEHHbIM .

MU paBHOYCKOPEHHOMABHMXE H UM MORYb CKOPOCTH YBENMIMBABTCA: V > Vo, M03TOMy BEKTOP CKOPOCTH 1

A
BeKTOp yCKOpeHIA UMeloT oauHaKoBsie Hanpasnenus: 4 1 O .

e

MupaBHO3aMeANEHHOM/ABMUXEHM U MOAYNb BEKTOPA CKOPOCTU YMEHblAETCA: v < Vg, MO3TOMY BEKTOp

RN,
CKOPOCTU 11 BEKTOP YCKOPeHUR UMeloT MpOTHEONOROXHEIe Hanpasnenns: & ¥ D .

4.3. TpaguKm PaBHONEPEMEHHOTO ABIKEHNS

@

KomnnekTauumm kpoccosepa - Mitsubishi Outlander

Kpoccosep Mitsubishi Outlander 2019 MoaenbHoro roaa!
Y3HaiiTte noapo6HocTu!

mitsubishi-motors.ru

©
2]
o
o
©
©

TpadVik 3aBMCUMOCTH YCKOPEHIS OT BpeMeHit ay = ax(t)
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MpupaBHO3aMeANEeHHOMABMWXEHM MW MOAY/b BEKTOPa CKOPOCTU YMEHbWAETCA: V <. Vo, NO3TOMY BEKTOP
A=
CKOPOCTH U BEKTOp ycKopeHHA uMeloT npoTMBononoxsie Hanpasnexws: 4 4 5 .

4.3. TpaguKm PaBHONEPEMEHHOTO ABIKEHNS

@

o

TPaguK 3aBUCHMOCTH YCKOPEHHSR OT BpEMeHH ax = ax(t)

Mpy pasHonepemerHom Agxernn & =const. MosTomy rPadK ax = ax(t)— 3T0 MPAMAR MMHWS, NapanenoHas och
spemennt (puc. 33).

TPaguK 3aBUCHMOCTM TPOEKWIM CKOPOCTH OT BPEMEHH Vx = Vy (1).

0860000

ux(t)
v poprynst U = Ui T
AMHKA, KoTOpaR 0bpasyeT
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Ux()

Vs poprynst Vx Vy (t) — 570 npsvas

MUK, KOTOpas oBpasyeT

= U T 4T (0 ¢ = 0) crieayer, T CKOPOCTS eCTS MUHERHAR dyHKLMA Spevenn, TTOSTOMY FpadiK Vi

D= Ont 8t
: * yron B ¢ oceio Bpemenn (puc. 34).

c

Uzx
MyTs Tena 3a MHTEPBaN BpeMeHN At ONpeAeNseTCA NNOWAALI0 TpanewU ABCD:

0860000

Uiy

2> 0Ux>0t5=0

s :E(AB +CD)-4D =
2

b

i
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b

,\\

Uox

TPagUK 38BMCHMOCTH KOOPAHATEI TOYKY OT BpEMEH X = X(t)

s Gopmynsi koopauates /

X=2 + Dup t+8 /2

Pac. 35

(npwt to = 0) cneayer, uTo rpadwik x = x(¢) — napabona (puc. 35).

??? OTBETBTE HA BOIPOCHI:
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1. OCHOBHBIE MOHSATUS U XAPAKTEPUCTVKU KUHEMATVIKM
Mbi U3yuaem ABUKEHNE MATepUanbHOM TOUK.
1.1. MaTepuansias Touxa

MaTepnansHasToyka— 310 GUIUIECKOE TeNo, GOPMY M Pa3Mepbl KOTOPOTO Mol MOXEM HE YUMTHIBATS B AGHHOT
3ajave.

Hanpumep: 3emns AsukeTca BoKpyr Contua. Pasvepsi CONHUA M 3eMU MeHblue, YeM paccTosme Mexay ConHuem u
3eMn&it. B 5TOM Clyuae Mbi MOXeEM CHUTATb, 4To COMHUE 1 3eMAA — MaTepUaNbHbIe TOUK.

1.2 . Tpaektopus

TpaeKkTop s — 3T0 MUMHUA, KOTOPYIO ONUCHIBACT MATEpUaNbHas TOUKa Npu ABMKeHMN (puC. 18).

TpaexTepmy

oB60000

a6

Puc. 18
37a TpaexTopuUA (pUC. 18, @) — KpUBAA NMMHUA. [BIKEHUE MATEPUANbHON TOUKU KD 11 B 0 I H e fiH 0 e.
37a TpaexTopus (pUC. 18, 6) — NpAMan MuHMA. [BUKEHNE MATEpUaNbHOM TOUKN 1D 8 M O AU H e i H O e.

1.3. Nym

l
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Ty T& — 370 CKaNApHas, BCErAa NONOKUTENbHAA BUSUHECKAR BENMUMHA, KOTOPas PaBHa AnMHe TpaekTopui. MyTs .
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1.3. Nyt

My T — 370 CKaNspHas, BCErAa NONOKUTENbHAA BUSUHECKAR BENMUMHA, KOTOPas PaBHa AnuHe TpaekTopui. MyTo

0603HauaETCA BYKBOI S (UnTaem «ac»).
IyTb M3MepSIeTCs B @AMHNLAX ANHDI.
Eaumua nymm 8 CU: [S] = 1 M.

Eavhmua nymm 8 cucteme CIC: [S] = 1 cm.
BHecucTemHas eavHuua nymm: [S] = 1 kM.

1.4. Bpems

Bpemsi — CKanApHan GUINIECKan BeNMuMHa. MOMEHT BPEMeHH 0BO3HAYAETCA CUMBONOM L.

VIHTEpBaN BpeMeHM — 3T0 PA3HOCTb MEXAY ABYMS MOMEHTAMM BPEMEHN.
ViHTepBan epeveri 0603HauaETCA CMBONIOM At (UMTaEM «AeNbTa T»):
At = t- to,

rAe t — 370 M0G0V MOMEHT BpeMeH,

to — 3TO HaUANbHbIA MOMEHT BPEMEHH.

Eanmua epeven 8 CU v & cucteme CIC [t] = | c.

MexaHuka mechanics mécanique mecanica
KuHeMaTUKa kinematics cinématique cinemitica

vaveHerie change variation cambio

nonoxenve position position posicion

oTHoCHTENsHO relatively relativementa en relacion

nokoi rest repos reposo

vMaTepuansHas Touka  material point  point matériel point material
TpaexTopya trajectory trajectoire trayectoria

nyTs path distance camino

BHECVCTEMHaR eAUHMLIA NON-SyStem Unit Unité hors systéme unidad fuera del sistema
MOMeHT BpeneHi moment of time moment du temps momento de tiempo
wTepsan spevenn  interval of time  intervalle du temps intervalo de tiempo

1.5. Teno oTcuéta
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