H.A.KopmakoB KnHeMaTuka 10 knacc

10 KNNACC KNACCUYECKUIN KYPC PA3SOEN - 1

PA3ZEN 1

MEXAHUKA

MexaHWKa — pa3aen pU3nKM, B KOTOPOM M3y4atoT MEXaHUYECKOE ABUNKEHME.

MexaHMKa — HayyHada OCHOBa COBPEMEHHOM TEXHWKU. Ha ocHoBe 3aKOHOB
MEXaHMKN onpeaenaTca opbutbl KOCMUYECKUX Kopabsielh U CNyTHUKOB. 3aKOHbI
MeXaHMKN UCNONb3YIOTCA NPU NPOEKTUPOBAHUN N CTPOUTE/IbCTBE COOPYXKEHUN, MPU
CO34aHUU MALLUMH U MEXaHM3MOB.

MexaHWKy NoapasaenstoT Ha KUHEMATUKY, AMHAMUKY U CTAaTUKY.

COAEPXAHME 1-ro PA3AENA

Ne 6nokKa Ha3sBaHue 6210Ka Ne OK §§
yyebHuKa*
bnok 1. OCHOBbI KUHEMATUKN 1-11 1-19
bnok 2. OcHOBbI AMHAMUKU 12 - 27 20 -38
bnok 3. 3aKOHbI COXpPaHEHUA B MEXaHUKe 28 -31 39-51
bnok 4. DNEeMEHTbI CTAaTUKU 32-35 52-54

Ucnons3yemasa numepamypa

* ®dusunka — 10 knacc — Knaccuuyeckui kypce — IN.A.Makuwes, b6.6.byxosues, H.H.CoTckuit
MNoco6ue no ¢pusuke C.N.MacHukos, T.H.OcaHoBa
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H.A.KopmakoB KnHeMaTuka 10 knacc

PA3AEN - 1 BJIOK -1

OCHOBBI KHHEMATHKH

KnHematuka w3yyaeT cnocobbl OMMCAHWUA ABUMKEHUA U CBA3b MeXAay
BE/IMYMHAMM, XaPaAKTEPUIYIOLLMMU STU ABUNKEHUA.

3apgayet  KMHEMATUKM  AB/AAETCA  OnpeaeneHne  KMHeMaTU4YeCcKux
XapaKTePUCTUK ABUXKEHWA, a TaKKe MOJlyYeHME YPaBHEHUIA 3aBUCUMOCTM ITUX
XapPaKTePUCTUK OT BPEMEHM.

CopeprkaHue Ne OK § yuebHMKa

Tema 1l OK-10.1.1 1,2,3,4,5,6

1.470 n3yyaeT mexaHuKa?

2.470 M3yyaeT KMHEMATUKA?

3.MexaHun4ecKkoe gsuxeHune
4.locTtynatenbHoe W BpallaTesbHOe ABUXKEHUe
5.MaTtepuanbHaa To4Ka

6.Cnctema otcyera

7. TpaekTopwmA

8.MyTb

9.MNepemeweHune

Tema 2 OK-10.1.2 -
1.9neKMeHTbl BEKTOPHOW anrebpbl
2.BeKTOopHble U CKanAapHble BEINYNHDI
3.CnhoxkeHne BeKTopoB
4.Bbl4nTaHME BEKTOPOB
5.YMHOXeHMe BeKTopa Ha CKanap

Tema 3 OK-10.1.3. -

1.MpoeKumnn BeKTopa

2.llpoeKkumn BeKTOpa NepemeLLeHun

3.0npegeneHne KoopaMHaTbI Tena
Tema 4 OK-10.1.4 7,8

1.MpamonunHeHoe paBHOMepPHOE ABUXKEHME

2.®@opmyna ckopocTn .EgUHMLbI U3MEPEHMA CKOPOCTH

3.YpaBHeHMe ABMKEHUA Tena

4.YpaBHeHWe KoopanHaTbl Tena

5.MpoeKuyma BeKTopa CKOPOCTH

6.M'padumKn NyT, KOOPAMHATLI U CKOPOCTH
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H.A.KopmakoB KnHeMaTuka

10 kuacc

Tema 5

OK-10.1.5

1.MpamonunHetHoe HepaBHOMEPHOE ABUKEHME

2.CpeaHaa ckopocTb. MrHoseHHasA CKOPOCTb

Tema 6

OK-10.1.6

11,12,13,14

1.MpamonnHenHoe paBHOYCKOPEHHOEe ABUKEHME

2.YckopeHnue. Popmyna. EguHULA nsmepeHus

3.HanpasneHune BekTOpa yckopeHus. NpaduK yckopeHus

4.dopmyna ckopocTu. Fpadukmn ckopoctu

5.l'padMKu paBHOYCKOPEHHOIO ABUKEHUSA

6.BbiBOA dopMy bl NepemeLleHuns.

7.Tpadmkm nepemelLeHums.

8.KoopgnHaTta tena.

Tema 7

OK-10.1.7

10

1.0THOCUTENLHOCTb ABUXKEHUA

2.[1BuxKeHune Tena c Pa3HbIX TOYEK 3peHNA

Tema 8

OK-10.1.8

17,18

1.KpnBonnHeitHoe aBuKeHne

Tema 9

1.BpauiaTenbHOe ABUMKEHUE TBEPAOrO TeNa

OK-10.1.9

19

Tema 10

OK-10.1.10

15,16

1.CBoboaHOe nageHue Ten

Tema 11

OK-10.1.11

1.[lsuKeHne Tena, 6pOLL|eHHOI'O rOPnU30OHTA/IbHO

Tema 12

OK-10.1.12

1.[lBuKeHue Tena, 6poLWeHHOro noa, yrnom K ropusoHTy

Ypok e3aumoKoHmponsa «[lloemopum meopuro»

B3K-1

OcHogHble hopmynesi pasdena «KuHemamuka»

www.kormakov.ru
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H.A.KopmakoB KnHeMaTuka 10 knacc

bnok -1 MEXAHUKA OK-10.1.1
rpe? «— 0.3.M.——— Korpga?
KHHEMATHKA
pasoesn MexaHuKu, 8 KOmopom O8uxceHuUe mesa paccmampusaemca 6e3 8bIACHEHUSA
MPUYUH, €20 8bi3bI8AIOU4UX.

1.MexaHu4yecKoe ABUXKEHUE — u3MeHeHUe Mos0XeHUS mesnd OMHOCUMESbHO
Opyaux mes ¢ meyeHUEM 8peMeHU

I'IOCTynaTeanoe ABUXeHue Bpau.;aTenbl-!(_)_Q ABUXeHue
——____—"— /I I,' P \
- '
S I
- \ \ S.ot ) [
E N R L’ K
npu dsuxceHuu mesna nobas npAamas, 8Ceé MOYKU 3moeo mesna OBU}I{ymCﬂ no
npOGGOEHHGFI 8 3SmomM mesne, ocmaemecAa KOHUeHmMpuU4YeCKUM OKPYMXHOCMAM, rnpu 3mom
I'IapaﬂﬂefleOlj cebe. ueHmpobl makux Opr)f(Hocmelj s1extam Ha ocu

spaweHuA. Ocb spaweHuUs agasemcsa npamod.
2.Cuctema otcyerta — C.K.+T.0.+npubop 0514 omcyema spemeHu

npamasa Ya  DNNOCKOCTb
—o——+——+—++—@-agmobyc
-300 0 400 X 40+ --------------- ® r108ey
X; =400 X,=-300 T, . ., R
z MPOCTPaHCTBO o 100 X
X=100 y=40
T Myxa X=6
‘.: y=2 MartepuanbHana TouKa — TeNo
2 0‘*I~~\I\ — | IIB =X Z=3 pasmepamu (a Takxe popmoii u
y/{"-"""::::-‘"’/ BPaLLLEHNEM) KOTOPOro MOXKHO
npeHebpeyb
3.TpaeKkTopua — cs1e0, AUHUA... mpaekmopusa —nyms - |

4.Mytb — 0nuHa mpaekmopuu | / S \\

{ MepemelueHnem Tena Has. BEKTOP,

5.MepemeweHune —sekmop S )
coeagnHALWNN Ha4a/lbHOE NOJ10XKeHne

Té/la C ero nocinegyrowmnm nos1oeHnem
6.Mopaynb nepemeleHUA — ckaaap — S
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H.A.KopmakoB KnHeMaTuka 10 knacc

bnok -1 OK-10.1.2
SAEMEHTBI BEKTOPHOM AATEBPHI
BEKMOpPHbIe < Beau4uHeol > CKasnApHble
(yucnoeoe 3H.u HanpaeneHue) (monbKo 4ucnosoe 3H.)
V,F t,m, |

1.CnoxkeHune BEeKTOpoOB

Ay
Qu

—

b

—
d Y b— cocmasasrowue, ¢ - pesyasmupyroujuii

Ecnm BeKTOpa NapannenbHbl

—

- - - -
a a b a a
~— ® >oe— r— >

2.BbluMTaHME BEKTOPOB

b
- - - i
C c=a-—»>b
= >
Ecaun BEKTOpPaA NnapanjaesjibHbl
. a . oL a4 e a_, .bg <
b i C 3 b . C >
3.YMHO}XeHune BeKTopa Ha CKanap
a ecau k =3, mo . ~3a

- -
a ecnu k=-3, mo ) -3a .

MartemaTtunueckue AEﬁCTBMH C BEKTOpamMmu Npon3BoaAaTCA TOJIbKO reomMmeTpu4ecKkun
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H.A.KopmakoB KnHeMaTuka 10 knacc
Bbnok -1 OK-10.1.3
1.IIpoexumuH BEeKTOpa

® b > ¢
| : A o —
S L ¢,<0 !
X b,=b Cx =- C cosO X
d [5
d,=0 e,=0 f

- -
a,, by, ¢, d, - npoekuun BekTopos d, b, ¢, d Ha ocb X

2.IIpoeKIIHH BEKTOpaA NEepeMelIeHHs

=<V

S, =X—=Xg; X=Xo+S5,

S, =Y—Yo; Y=YotS,
Xo UYo - Ha4YdsibHbIE KOOdeHambl

S| = /S§ +5;

— s . > —
S, S, s,
0 2 6 X -6 0 2 x 0 8 x

S, =6-2 =4 S, =-6-2=- S, =8-0=8
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H.A.KopmakoB KnHeMaTuka 10 knacc

bnok -1 OK-10.14

IIPSIMOAUHEWHOE PABHOMEPHOE ABUIXEHHUE
- 0suMceHUe, MpU KOMopPoM meno 3a Nobble NPOMeXymKu 8pemMeHU cosepuwaem
00UHAaKo8ble rnepemeu,eHus

KM 36 « 1000M _ M

< - 3600c 107

— —
S=V=x*t } -yPAaBHeHUue 0BUINCEHUsI meld

Vs

X=Xo +V,t } - ypasHeHue KOOpOUHAmvl meia

-

IIpoeKuHs1s BEeKTOpa CKOPOCTH
p—

V V
1 >: :4 1
: X : > X
vV,>0 V,<0
| 4 Tpaduk nytu
OA — «Typa»
AB — «Ha mecTe»
BC — «obpaTHO»
t VAV, >0
i Vx=0 -
0 t
' V<0
) C t
padumK KoopauHaTbl paduk ckopoctu
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H.A.KopmakoB KnHeMaTuka 10 knacc

EIIOK -1 OK-10.1.5

IIPSIMOAMHEWHOE HEPABHOMEPHOE [IBUXEHHE
- 0suMceHUe, MPpU KOMOPOM Meso 30 PABHbIE MPOMEXCYMKU 8peMeHU cosepuiaem
HeoOUHAaKo8ble repemMeu,eHus.

1.CpegHAA CKOPOCTb — OMHOWeHue nymu, npolioeHHo20 MamepuasnbHOU MoYKol K
MPOMeNCymKy spemeHu

S—Becb NIPOUJIEHHBIN Y Th

ch. -

t—Bce 3aTpadyeHHOe BpeMd

Mocksa — lNpara 1800 km 32 30 4
Vep. = 1800 Km/304 = 60 KM/u

3HaA cpedHI CKOPOCMb, Heslb3A Y3HaMb nepemeujeHue U KoopouHamy mesa 8
nboli MomeHm spemeHuU

Mpumep 1. Mpumep 2.
A S, B S, C A t; B t, C
[ @ - O @ =0 - L
S]_:Sz:S/z t1=t2=t/2
— S1+S2 — 2V1V2 S, +S, Vi+V,
Pttty VitV > Tttt | 2

2.MrHoBeHHanA CKOPOCTb — CKOPOCMb Mesia 8 OAHHbIU MOMeHM 8peMeHU unu 8
O0aHHOU mo4Ke mpaeKkmopuu

AS
[ ch_=E—np1/1At -0 }
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H.A.KopmakoB KnHeMaTuka 10 knacc

EHOK -1 OK-10.1.6

IIPSIMOAMHEWHOE PABHOYCKOPEHHOE JIBUXEHHE

1.YcKopeHue — 8eKMOPHAA 8e/1UMUHA, YUCAEHHO PaBHAA U3MeHeHUto ckopocmu (AV)
30 eduHuyy epemeHu (At)

*_3_17_0)_3—1; Ux — Vox 1M/C M
= Tr, A [ = e P

a=1m/c’ - 3T0 03HauaeT, YTo Teno 3a 1 c U3MEHAET CBOK CKOPOCTb Ha 1m/c

—_—
HanpasneHue sekmopa @ cosnadaem ¢ HanpaeneHuem sekmopa AV

F'paduK ycKopeHusa

«Pa3roH» Mo HanpaBAEHUIO OCHU X «TOPMOXKeHMEe» MO HANPaBIEHWUIO OCK X

Vo V Vo v
AV’ da av a

\
x
v

AV, <0,a,<0

«Pa3roH» npoTmB ocu X «TOpMOXKeHME» NPOTUB OCU X

4 Vo 4 Vo
€< €< <€ <€
AV d AV d
—— <— —_— —
> x >
AV,<0,a,<0 AV,>0,a,>0
ay/
a, >0
0 >t
a,<o0
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H.A.KopmakoB KnHeMaTuka 10 knacc

2. CKopocTb

[V=V0+Zit} npu Vo =0 [ V=at }
FpaduK ckopoctu
V.4 V, 4
VX=V0X+aXt szaxt
Vox 0 >t
V, = Vo - a,t V,=-a,t
0 t
3.MepemewieHne
V, 4 B
S, - yucneHHo pasHa naowadu
E mpaneyuu OABC
A Sx  Vx
Vox | Sy =20 0C == g
3 cC t axt?
2 2
Vi +V, Ve =V, —
Ecnu t HeussecmHo, S, = = t,Hot = X% S = Vi—Vox
2 Ay x —
2a,
Fpadmkn nepemeleHun
Sx
a,<0
a, >0
: t
4.KoopauHaTta tena
YTobbl HAMTU NPOEKLUMIO CKOPOCTU MO rpadury
X=Xp + Sx 3aBUCMMOCTU KOOPAUNHATblI OT BPEMEHMU HEOGXO,EI,VIMO
NPOBECTM KacaTesibHYto K Napabone B HY>KHOM TOYKe u
a-t2 HaWTU TaHreHc yrna. Ero umcneHHoe 3HayveHue w
= Vot +—
X X0 + 0x 2 6yaeT paBHO 3HAYEHMUIO NPOEKLUM CKOPOCTH.
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H.A.KopmakoB KnHeMaTuka 10 knacc

I'padHKH paBHOYCKOPEHHOI'O ABHIKEHHS

BeimeanM HanboAee YacTo BCTPEYAIoOIHecs OBa BapHaHTA.

1./IBUKeHUE TeAa C YBEAUUEHHUEM CKOPOCTH — «PA320H) .

3mech BO3MOXKHBI IBA BApHAHTA — IBUXKEHUE TeAa B HAIIPABAEHHUH OCH X U — IPOTUB
OCH X.

2./IBUXKEeHUE TeAA C YMEHBIIIEHUEM CKOPOCTH — «MOPMOIEHUE».

U 3mech TakzKe BO3MOXKHBI [IBa BapHaHTa — IBUXKEHHE TeAa B HATIPABAEHHH OCH X U
— IIPOTHUB OCH X.

1)PaccMmoTpuM npuMephbl ABUKEHUS TeAa B HAIIPABACHUHU OCH X - «PA320H».

IIpumep 1. ABTOMOOHMAR HAaYMHAET ABHIKEHHE OT AoMa U Yepe3 HEKOTOPOe BpeMsd
JOCTUTAET CKOPOCTH V.

X0=0 a>0
I | -
| »
0 vo=0 _—y X

M3 ycaoBUg 3aa4dM CAEAyeT, YTO HadasabHas KOOpAMHATA paBHA HyAIO, HadaAbHAas
CKOPOCTE paBHa HyAlo. A depe3 BpeMd t aBTOMOOHMABL IIPpHOOPEA CKOPOCTH V.
ABTOMOOUWAB IBUKETCS B HAIIPABAEHHH OCH X.

[TocTpoum rpacduku v(t), a(t) u x(t).

Uﬂk aa XA

\4
v

IIpumep 2. ABTOMOOHAB ITPOE3KAET MHUMO J0Ma C HEKOTOPOH CKOPOCTBIO Up U 4Yepes
HEKOTOPOE BPEMS NOCTHUTAET CKOPOCTH V.

X0=0 a>0
1
I »
0—>w _— X

W3 ycaoBHS 33a4U CAEAYET, YTO aBTOMOOHAL HadyaA CBOE ABHIKEHHE Ha HEKOTOPOM
paccTogSHUU OT [AoMa, a, IIpoe3xkasd MHMO aoMa, OblaA BKAIOYEH CEKYHIOMED, T.€.
HavaAbHAas KOOpAWHATA (3TO AOM) aBTOMOOHAA paBHA HYAIO, a HadyaAbHAas CKOPOCTH
paBHAa Vo.ABTOMOOUAB ABUIKETCS B HAIIPAaBAEHUU OCHU X.

Yepes BpeMd t aBTOMOOUAB IPHUOOPEA CKOPOCTH V.

[Toctpoum rpadcdpuku v(t), a(t) u x(t).

v ‘/ “4 *
Vo

\ 4

v
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H.A.KopmakoB KnHeMaTuka 10 knacc

Hpnmep 3. ABTOMO6I/IAB Ha4YMHAET CBOC€ ABHXKEHHE 3aJ0AI'0 OO0 AOMAa M IIPOE3XKAET
MHMO JoMa C HeKOTOpOﬁ CKOPOCTBIO 1 YEPE3 HEKOTOPOE BPEMA JOCTUTAECT CKOPOCTH V.
- a>0
v —
l [
| | g

0 > Vo >v X

W3 ycAOoBUS 3a1a49U CAEAYET, YTO aBTOMOOHABL HadaA CBOE [IBUXKEHHE Ha HEKOTOPOM
paccTosHUU OT AoMa, T.e. HadaabHad KOOpAHMHATA paBHA (-Xo), a HadasbHad
CKOPOCTH paBHA Vo.ABTOMOOHAB ABUKETCS B HAIIPABAEHUH OCH X.

Yepes BpeMs t aBTOMOOUAB ITPHUOOPEA CKOPOCTE .

[TocTpoum rpadpuru V(t), a(t) u x(t).

v“/ “ 4 *
Vo

\4

~

)
v

o~

2)PaccmoTpuM DpHUMepHI ABUKEHHS TeAa IIPOTUB OCH X - «pA320H».

IIpumep 4. YcaoBHE aHAAOTHYHO YCAOBHIO B IIpUMeEpe 3, TOABKO ABUXKEHUE HUIET B
obpaTHOM HaAIIpaBAE€HUH, T.€. IIPOTHUB OCH X.

a<o0
—

Ve——— Vo «— 0 Xo x
[Toctpouwm rpacdpuru V(t), a(t) u x(t).

U A a a X A

v
v
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H.A.KopmakoB KnHeMaTuka 10 knacc

3)PaccMoTpHM IpUMeEpPHI ABUKEHUA T€Aa B HAIIPABACHUE OCH X - «MOPMONCEHUE».

IIpumep 5. ABTOMOOUAB, ITpoe3kKasd MHUMO AOMa, HaYUMHAET TOPMOXKEHHE U 4depe3
HEKOTOPOE BPEMS OCTAHABAMBAETCS.

xX0=0 a<o0
| | »
I0 vo+0 v|=0 X
—

M3 ycaoBUS 3a1a9U CAELYET, YTO aBTOMOOHAL HadaA CBOE€ ABUIKEHHE Ha HEKOTOPOM
paccTogsHUM OT [oMa, HO IIpoe3kas MHMO [o0Ma, HadaAa TOPMOKEHHe, T.€.
HavaAbHAas KOOpAMHATA paBHA HYAIO, a HadaAbHas CKOPOCTh paBHA Vo. ABTOMOOHAD
OBUXKETCHd B HaIpaBA€HHH ocH X. 4Yepe3 Bpema ¢t aBTOMOOMAB OCTAHOBUACH,
T.€.KOHEYHasl CKOPOCTH HYAIO .

VA a a X A ocmaHosKa

"t

v

IIpumep 6.ABTOMOONAB, [ABUTASCH B CTOPOHY [A0Ma, Ha4YaA TOPMOXKEHHE U
OCTaHOBHACS HAIIPOTUB A0OMA.

X0+ 0 a<o0 x=0
C——
| | »
| | »
vo#0 v=0 X
—

13 ycaoBUS 3a1a9U CAELYET, YTO aBTOMOOHABL Ha4YaA CBOE€ ABUKEHHE Ha HEKOTOPOM
paccTodHUM OT J[A0Ma, HO IIpoe3xkad MHMO J0Ma, Hadaa TOPMOXKEHHE, T.€.
HavaAbHAas KOOpAMHATA paBHA HYAIO, a HadaAbHasl CKOPOCTh paBHA Vo. ABTOMOOHAD
ABUXKETCHd B HaIlpaBA€HUU ocu X. Yepe3 Bpemsa ¢t aBTOMOOHAL OCTaHOBUACH,
T.€.KOHE4YHad CKOPOCTBb HYAIO .

VA a a x A
vo \ ’ '
0 't 0 ot

-X0
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H.A.KopmakoB KnHeMaTuka 10 knacc

IIpumep 7.ABTOMOOHAB, ABUTasiChb B CTOPOHY ZOMa, HadaA TOPMOKEHHUE, IIPOeXaA
MHMO ZIOMa U Yepe3 HEKOTOPOEe BPEMS OCTAHOBUACS.

X070 a<o0 x=0
| | |
| | | el
vo#0 v=0 X
—)

M3 ycaoBUS 3a1a9U CAELYET, YTO aBTOMOOHAL HadaA CBOE€ ABUIKEHHE Ha HEKOTOPOM
paccTogdHUU OT [OoMa, IIPpoeXaa MHMO [A0Ma U dYepe3 HEKOTOPOE BpeMs Hadaa
TOpMOIKeHHe. HadaabHasdg CKOPOCTHP paBHa UVo. ABTOMOOHWAR [OBHXKETCSI B
HampaBAeHHUM ocu X. Yepe3 BpeMms t aBTOMOOHMAL OCTAHOBHACS, T.€. KOHeYHas
CKOPOCTbH HYAIO .

DA a a x A
ocmaHosrKa
Vo \ / ___________
0 * 0 >t 0 / t
-Xo

4)PaccMoTpuM IpUMep ABUXKEHHUL TeAa IIPOTUB OCH X - «MOPMONEHUE».

IIpumep 8.ABTOMOOHAB, ABUTAsSICh B CTOPOHY [0Ma, HadaA TOPMOIKEHHE, IIPOexXaa
MUMO J0Ma U Yepe3 HEKOTOPOE BPEMSI OCTAHOBHUACH.

a>0 Xo#0
| | |
| | | g
v 0 vo+0 X
—

M3 ycaoBUa 3amadyy CAELyeT, YTO aBTOMOOHMAR HadaA TOPMOKEHHE Ha HEKOTOPOM
paccTogdHUU OT OoMa (crpaBa), ImpoexXaa MHUMO AoMa U 4depe3 HEKOTOpoe BpeMs
ocTaHOBUACH. HadaspHasi CKOpPOCTH paBHa Vo # 0. ABTOMOOMAL ABUIKETCS IIPOTHUB
ocu x. Yepes Bpems t aBTOMOOHAB OCTAHOBHACH, T.€. KOHEYHAS CKOPOCTH HYAIO.

VA a a x A
N\
t 0 >t 0 t

0 | -
/ ocmaHoska

Vo

v
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H.A.KopmakoB KnHeMaTuka 10 knacc

bnok -1 OK-10.1.7
OTHOCHUTEABHOCTH IBUXEHHUSA

1.4Y10 OTHOCUTENbHO?
NonoxkeHne Tena oTHOCUTENbHO!
Al nokotocb?!
[BUXeHne TeNa OTHOCUTENbHO!

2.iBuXKeHue Tena c pasHbiX TOYEK 3peHuUs.

Yo 4 Y, rY; A Y I - nn0T, BN - NOAKA
/' XOY — HenoasukHas C.0.(6eper)
» X;0,Y; — noasukHaa C.0O.(nnor)

—

E S — nepemelleHme NoaKkM oTH.XOY
! S; — nepemeuteHne nogkm otiX;0,Y;

r_—_—_» S, — nepemeuteHune nnota oTH.XOY
01 01 ‘Xl

0 X
S = §1+§2
)
S
Sz ) S = /s§+s§

V = [—/)1+I—/)z
V=TIV

CKopoOCTb Te/la OTHOCUTE/IbHO HGHOABM)KHOﬁ CUCTeMbl OTCYETa PpaBHA reome‘rpuquKoﬁ
cymme CKOpPOCTU TeJla OTHOCUTEJIbHO ﬂOABM)KHOﬁ CUcTtembl U CKOpocCcTn nOABM)KHOﬁ CUctembl

OTHOCUTE/NIbHO HENOABUXKHOM
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H.A.KopmakoB KnHeMaTuka 10 knacc

CnoxeHue ckopocTeun
OmHocumesnbHasi CKOpPoOCmMb paeHa:

A) oBUXEHNE B O4HY CTOPOHY

D,
b) ABMXEHME B NPOTUBOMOMOXHbIE CTOPOHbI

D) D=0+
<« 21 2 |

: 2 a

O
U

B) I'IepﬂeH,U,I/IszﬂﬂpHO

OTHOCUTENbLHAA CKOPOCTbL B PENATUBUCTCKOU busuke

V1 + (%)
Vs = | T, V1 T vy
| CZ
V1 — V3
vOTH — vlvz C:)vl TT vz
c* Vory < C
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H.A.KopmakoB KnHeMaTuka 10 knacc

OcHoBHBbIe popMy/ibI ClIEI{HA/TBHONH TeOPHH
OTHOCHTE/IbHOCTH:

-Pe/IATHBHCTCKOE YBe/ITHUEHHE MdCChI

2’2

1 = ——2" - COKpalljeHne JTHHeHHBIX pasMepoB

-pPacTsKeHHe BpeMeHH (co0CTBeHHoe
BPEMH NBHKYIEToCH o0BeKTa MeHbIIIe
NPOMeXYyTKa BpeMeHH B Helo\BH)XHOH
CHCTeMe oTCuera)
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H.A.KopmakoB KnHeMaTuka 10 knacc

bnok -1 KPUBOAMHEWHOE JIBUXEHUE OK-10.1.8

1.MrHoBeHHasa CKOPOCTb — 110 KacamesbHou! v
(moyuno, 6pbizau om Kosec) >

(nt0b6yro KpusoauHelHYyH MPaeKkmoputo MOXHO
pPa310HUMb HA MHOXECMB0 0y2 OKpyHHocmel

pasHozo paduyca )

2.KpuBONMHENHOE ABMXKEeHUe — YCKopeHHoe!
(ckopocmb — 8ekmop, HanpassaeHue U Modysb 00UHAKOBO 8AM HbI!)

<!

<!

3.[BUXKeHue TeNa no OKPYXXHOCTU C NOCTOAHHOM NO MOAY/I0 CKOPOCTbIO

—AV).

- - o
a=—; a || av;

ABCD v AOAB — [10006H®bI!
CD _BC AV _V

Va = VB ; AOAB — paBHOGeapeHHbI
Vo L OA, Vel OB, yrnbl pasHbl

=—;,—=—;AB=1=V
AB 0OA " AB R
AV Vv AV V2
— = —, WM — = —
vVt R t R
, ]
LleHTpocTpemutenbHoe ycKopeHue
"4
T 7= V2 M
Cor c?
s a,
4. dopmynbl ANA pacyeta ABUXKEHUA Tesla NO OKPYKHOCTU
[l 2mR 5
V=-=— -nuHeliHaA cKopocme
t T
t 1 1
T=——c¢ | -nepuod vV=——— - yacmoma
n T ¢
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H.A.KopmakoB KnHeMaTuka 10 knacc

BNOK -1 | BPALATEALHOE JBUIXEHHE TBEPIOr'o TEAA | OK-10.1.9
XAPAKTEPUCTHKH OBUIXEHHSA
@ - YTAOBOE TIEPEMEILEHUE (Y201 NO8OPOMA NPOUIEOJILHO20 PAOUYCA OM HAUATLHO20
noslo)KeHUsl) pao;
® - YyTAOBasi CKOPOCTh, pad/c;
v - yacToTa BpallleHud (9ucao obopotoB B 1 ¢), I'y;
T - nepuop BpallleHHUs, C.
BeAanunHbl w, v, T cBA3aHbI MEXKY COOOM COOTHOIIIEHHUE:

¢ 2 paz
W = T = T =2mv — T yrJioBad CKOpPOCTh

IIpu paeHomepHOM epawieHUU Terd YPAaBHEHUE €r0 OBUKEHUS UMeeT BUI!

Q= wt — yrjioBoe riepeMelieHumue

2mR
U= 5 = @WR — CBS3b JIUHEWUHOM CKOPOCTH C YTJI0OBOU
v w?R? *
R R T e R — 11leHTPOCTpEMUTENILHOE YCKOPEHHUE

Mpu pasHonepemeHHOM epawjeHuUuU Tena (PaBHOYCKOPEHHOM MWAW paBHO3aMeA/leHHOM) ypaBHEHWE ero
ABWXKEHMA, a TaKke GopmMyna, AatoLas 3aBUCMMOCTb €ro Yr/0BOM CKOPOCTU ABUMKEHMUA OT BPEMEHMU, UMEIOT
BUA:

st?
(p=w0t17;w=woi£t

Wy - HayanbHanA yr1oBas CKOpPoOCTb, pad/c;

£ - yrnoBoe ycKopeHue, pad/c’.

B HanucaHHbIX Bbllle ¢opmynax 3HaK «+» A8 PaBHOYCKOPEHHOrO BPaLLEHWMA, 3HAK «—» And
paBHO3amea/IeHHOrO.

YrnoBble BeIMUUHBI @, @ U € CBA3AHbI C COOTBETCTBYHOLWMMM IMHEWHBIMU BeIMYMHAMK |, v 1 @ cnefyowmmm
COOTHOLLIEHUAMM:

l=wR:v=wR: a. = £R: a.. = w*R

a, — NPOEeKLMA BEKTopa /IMHEMHOro YCKOPEHUA Ha HanpaB/ieHWe KacaTe/bHOW B AaHHOW ToYKe (cm.puc.), -

Av
(kacamenbHoe unu maHaeHYUAAbHOE YCKOPeHUe). a, = "
a, — TpOEeKUMA BEKTOpa JIMHEWHOTO YCKOPEHWA Ha HanpaBineHWe pajguyca B [aHHOW  TOuKe
2
v
(yeHmpocmpemumeneHoe yckoperue) @, = r
—
e Y
ax a=./aZ+ a?
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H.A.KopmakoB

KuHnemaTtuka

10 kuacc

bnok -1

OK-10.1.10

CBOBOJHOE IIAJEHHUE TEA
— nnadeHue mesn 8 8GKYyyme

1.[1BuxKeHune tena BHU3

+g

\ 4
ffffllffffffffff A

V=V0+gt
4 )
hzvz—vg
2g
gt?
h=Vyt+=—
0 2
L J

lanuneo lNanunel

Bce mena He3zasucumo om maccel npu c8o0600HOM
naoeHuu 08uUXymcs 0OUHAKOBO

Ceob600HOe nadeHue — dsuxceHue pasHOYCKOpeHHoe

g = 9,8 M/c* - yckopeHue ce0600H020 nadeHus

2.[1BMKeHue Tena BBepx

-g
e
_ h
a Vo
A\ 4

i V=V,-gt ]
f Vi-v3
h= 24

o
( 2
-

www.kormakov.ru
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H.A.KopmakoB KnHeMaTuka 10 knacc

bnok -1 OK-10.1.11

ABHXXEHHE TEAA, BPOIIIEHHOI'O TOPU30OHTAABHO

[1Ba He3aBMCMMbIX ABUMKEHMUA:
1.fopu3oHTaNnbHOE ABUMKEHUE

— —

S =Vt unu x=Vpyt
2.BeptukanbHoe cBobogHoe nageHue

) 2
gt gyt
== uau y="2-

2 y 2

2h
1.Bpemsa nageHunatena -t = ;

2h
2.fanbHoctb noneta-S = Vit =V, ’;

3.CKOpOCTb Téna s I'IpOM3BOIIbHOﬁ TOYKe TPAEKTopUuun

V= Vit V5, Ve=VoVy=gt g,=g Vz\/V5+gzt2
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H.A.KopmakoB KnHeMaTuka 10 knacc

bnok -1 OK-10.1.12

ABHIXXEHHE TEAA, BPOIIIEHHOI'O I10 YI'AOM K I'OPU3OHTY

Yy
g Vox = V,
6 ox = Vo COSO
Vo, =V, sina
g, =-g
1.YpasHeHusa 0suxceHuUs mena
x =Voxt ; x =S = Vocosa tisma (1)
g tgo ‘béMa . Iylhonnéma
Yy = VOytnoaLéma - yTﬂ; y= h = VOSlna tnomaéma - yTA (2)

2.CKopocmb mena 8 nwboli moyke mpaeKkmopuu

V= / Vi+ V3 V=V =Vocosa; V,=V,,-g,t=V,sina-gt;

Vo sina
g

3. Bpemsa nodvéma V, = Vpsina — gt oouima (V,=0) = tuopmiva =

4. lNonHoe epema nonema

2Vpsina

( K. tno;rbéMa -

tnoneTa = tnaaeﬂmx)

5.MakcumanbHasa ebicoma nodvema mesna - Halidem u3 ypasHeHus (2)

, It seima . Vosina  gVgsinfa  V@sin*a  Visinta
h = Vysina tppemeg — ————— = VoSina - = 5 = -
2 9 2 g 9 29
L v: sin*a
max — Zg

6.[anbHocmb nonema - Halidem u3 ypasHeHus (1)

2Vysina  v3 sin2 a
S=Vycosat,, ..=V,cosa =
9 9

(2sina*cosa= sin2 o)
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H.A.KopmakoB KnHeMaTuka 10 knacc

B/1OK -1 Moemopum meoputo! B3K-1

«OCHOBbI KWHEMATUKN»

1.B yem cocmoum 3a0a4a mexaHUKu? Ymo usyyaem KuHemamuka?

2.Ymo Ha3bl8aHOM MEXaHU4YeCKUM 08UXCEHUEM ?

3.Kakoe dsuxceHuUe Ha3bI8AIOM MOCMYNAMesIbHbIM ? 8pAUAMENbHbIM ?

4.Ymo makoe mamepuasnbHAs MOYKa U 015 Ye20 88e0eHO 3Mo rnoHamue?

5.4Ymo makoe cucmema omcuema?

6.Kakue cucmemobl KoopOuHam cyujecmayrom?

7.4Ymo Haszsisarom mpaekmopuli dsuxceHus? [pumepesi.

8.Ymo Ha3eisarom npolideHHbIM nymem?

9.Ymo Ha3elsarom nepemewjeHuem? B yem omauyue om rpotideHHo20 nymu?

10.Kakue senu4vuHbl Ha3bI8AIOM CKAAAPHBIMU, 8EKMOPHbIMU ? [Tpumepel.

11.Kakue npasuna caoxeHuUs 8eKMopos 8ol 3Haeme?

12.Kak npou3zsodumcs 8bl4UMAHUE BEKMOPO8?

13.Kak npou3zsooumcs yMHOMeHUE 8EKMOpPAa HA CKAAAp?

14.Ymo Ha3blieaemcsA rnpoekyuel sekmopa Ha ocb? lpumepel.

15.B KaKoM cny4ae NpoeKyua 8eKmopa Ha 0Cb NMOA0HUMENbHA, O 8 KOKOM — ompuyamessHa?
16.Mokaxcume Ha npumMmepe KaK Halimu npoexkyuu 8ekmopa nepemeuwseHus Ha ocu X u Y?
17.Kak Halimu KoopduHamel mena 8 aAboli MomeHm gpemeHu ?

18. lMokaxcume Ha npumepe KaK Halmu rnpoeKyuto 8eKMopa nepemew,eHus Ha ocu X?
19.Kakoe dsuxceHue Ha3b18aHOM PABHOMEPHbLIM MPAMOAUHEUHbLIM ?

20.Ymo Ha3bl8aHOM CKOPOCMbIO PABHOMEPHO20 MPAMOAUHEH020 08UXEHUA?

21.YpasHeHue 08UMEHUSA U KOOPOUHAMbI mesa 018 pasHOMEepPHO20 NPAMOAUHEIHO20 08UHCEHUS.
22.Mpaghuk npolideHHO20 Nymu, KOOPOUHAMbI, CKOPOCMU 0715 PABHOMEPHO20 NMPAMOAUHEIH020
dsuxceHus.

23.Kakoe dsuxceHue Ha3bI8a10M HepPA8HOMEPHbLIM ?

24.4Ymo Ha3biearom cpedHell CKOPOCMbHO HEPABHOMEPHO20 O08UMEHUSA?

25.Kak onpedenums cpedHIo CKOPOCmb, ecsu rnpolideHHblie nymu pasHbI?

26.Kak onpedenums cpedHIO CKOPOCMb, ecsu 8pemMs, 3ampavyeHHoe Ha KaxcObll y4acmoK nymu
00UHaKoB80?

27.Ymo Ha3biearom mM2HOB8eHHOU CKOPOCMbo Hepa8HOMeEPHO20 08UHCEHUSA?

28.KaKoe 0suxteHue Ha3b18AHOM PABHOYCKOPEHHbIM?

29.4Ymo Ha3bisarom yckopeHuem?

30.Kakasa ¢hopmyna gbipaxcaem CMbIC/ YCKOPEHUA ?

31.Cpopmynupyiime onpedeneHue eduHUUbI ycKopeHus 8 CU?

32.HanpasneHue 8eKMopa yCKOPEHUS.

33.Yem omauvyaemcs «ycKopeHHoe» npamMosuHeliHoe 0suxeHue om «3ameds1eHHO020» ?
34.Hapucylime epaguKku ycKopeHus.

35.Hanuwume ¢opmyny 014 ckopocmu 8 060l MOMeHM 8peMEHU.

36.Hapucylime 2paghuku cKopocmu «yCKOPEeHHO020» U «3aMe0/1eHHO20» 08UMEHUS.

37.Kak noayvume ¢hopmyny nepemeuseHus, ecsau U3secmHo epemMs 08uxceHuUs ?

38.Monyyume chopmyny ckopocmu, ecsu 8pems 08UHEHUS HEU38ECMHO.
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H.A.KopmakoB KnHeMaTuka 10 knacc

39./306pa3ume epaguKku nepemeujeHus.

40. Kak paccyumame KoopOuHamy mesa npu pagHOyCKOPEeHHOM MPAMOAUHeIHOM 08UMEHUU.
41.B yem 3aKn104aeMCa OMHOCUMenbHOCMb 08uxceHuUs men? [lpusedume npumepsl
OmHocumesibHoCMu 08UXCeHUA men.

42. NepemeuwseHUe omHocumMesibHoO PA3HbIX cucmem omcecvyema.

43.3aK0H cnoxceHuUs ckopocmeli OmHOCUMeEIbHO PA3HbLIX cucCmemM omc4yema.

44.Kak HanpassaeHa MeHOBEeHHAA CKOPOCMb Npu KpUesoauHelHOM 08uUXceHuUU ?

45.Moyemy KpusonuHeliHoe 08uMceHUe 8ce20a YCKOPeHHoe ?

46.4emy pasHo ueHmpocmpemumesnsHoe ycKkopeHue? HanpasseHue 8eKmMopa yCKopeHUs rnpu
08UMEHUU Mena Mo OKPYyHHOCMU.

47.®opmyna 014 pacyema nuHelHOU cKopocmu.

48.Popmyna 05 pacyema yenosoli CKopocmu.

49.4Ymo Hazbisarom nepuodom u yacmomoti obpaweHus? Kak amu sesnuyuHsl C8A3aHbI MeXOy
cobou?

50.Ymo Hazbisaemca ceaob00HbIM nadeHuem men? [1pu KaKux ycao8usax nadeHue mesa MOXCHO
cyumame c80600HbIM?

51.Kakum sudom dsuxceHus asnaemca caobodHoe nadeHue men?

52.3a8ucum nu ceobod0Hoe nadeHue mes om Ux Maccel?

53.0m yezo 3a8ucum yckopeHue ceo600H020 nadeHus?

54.Hanuwume ¢popmynel, onucelisarowue ceobodHoe nadeHue mes: CKopocmeo 8 A0boli MomeHm
spemeHu, nyme, npolioeHHslli mesiom K orpedesieHHOMY MOMeHMYy 8pemMeHU, 3Ha4eHue CKopocmu
mena nocse npoxoxcoeHus onpedesneHHo20 nymu, npoooarumenoHOCMb c80600H020 NadeHus.
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H.A.KopmakoB KnHeMaTuka 10 knacc

OcHoBHBEIe popmyAasl pa3zaesa «KHHeMaTHKa»

Kunemartuka Hu3y4dacT Pa3AMYIHBIC MEXaHHYIECKHE ABHZKEHHUA TEA Oe3
PaCCMOTPEHUA ITPUYIHNH, BEISBIBAIOIIUX 3T ABUXKCHUAI.

1.PaBHOMEpPHOE NPSIMOAHHEHHOE ABHIKEHHE. PaBHOMEPHBIM HA3LIBAETCS
OBUXKEHHE, MPHU KOTOPOM MaTepHuasbHasl TOYKa (T€AO0) 3a AObIe paBHBIE
IIPOMEKYTKHU BPEMEHHU COBEPILIAET PaBHBIE IIEPEMEIIEHUS.
[lepemenieHreM MaTepHUaAbHOM TOYKH (Te€aa) Ha3bIBAaeTCSI HaIIpaBAECHHBIN
OTPE30K IIPAMOM, COEUHLIOIINN €€ HQa4aAbHOE U KOHEYHOE ITI0OAOXKEHUH.
A1oboe OBUKEHHE MPOUCXOAUT II0 ONPEAEACHHOMY 3aKOHY, KOTOPBIHM IOAXKEH
OIIPENEAATH IIOAOXKEHUE T€Aa B IIPOCTPAHCTBE B JAHHBIM MOMEHT BpeMeHU. [lag
OIMCaHUs ABUXKEHHUS BBEAEM IIPSIMOYTOABHYIO cucteMy koopauHaT XOY. Torma
IIOAOKEHHUE TE€AA OIIPENEAUTCS €ro KoopaumHataMu x U y. CaegoBaTeAbHO, 3aKOH
[ABUXKEHUS JOAXKEH aBaTh 3aBUCUMOCTb KOOPAUHAT X U Y OT BPEMEHU ¢.
B caydyae paBHOMEPHOTO IIPSIMOAMHENHOTO ABUIKEHUS 3aKOH ABUXKEHUA IIPHUMET
BH/I,

X =*1xyt vt

X — KOOpAWHAaTa TeAd B HAa4aAbHBI MOMEHT BPEMEHHU, M;
U — CKOpPOCTB TeAa, M/C;
t — BpeMd ABUXKEHUA TEAQ, C.

[TepemellieHHE TeAa OMIPEAEAUTCS PA3ZHOCTHIO
s=x—Xxg=vt

IIpumeyaHue. 3HaKU nepeo clazaembimMu 8 NPAasoll uacmu YpagHeHUsl 3a8Ucsim
om eblbopa HanpaesieHust ocu X.

2.PaBHONepeMeHHOE NPSIMOAHHEHHOE ABHXEHHE. PaBHOIIEpeEMEHHBIM
Ha3bIBaeTCd ABUXKEHUE, ITPU KOTOPOM CKOPOCTh MaTe€pPHUAABHON TOYKU (Teaa) 3a
AIOOBIE paBHBIE ITPOMEKYTKH BPEMEHU U3MEHSIeTCs Ha paBHbIE BEAUYHHBI.

OT0 ABUKEHHE MOXKET OBITh PABHOYCKOPEHHbIM U PABHO3AMEONIeHHbIM.

YpaBHEHUE OBUKEHUS UMEET BU!
2
x=4xx9 Vot + >

YpaBHEHHE CKOPOCTH UMEET BU[

v=1vytat
Vy-CKOPOCTb T€Aa B HadaAbHblE MOMEHT BPEMEHH, M/ C
a — YCKOpPEHUE OABUXKEHUI, M/ C?

IIpumeuanue. [Ipu cBOOOAHOM ITaAEHUH YCKOPEHUE @ 3aMeHSIOT Ha g =9/8wm/c?

V7o

dopmyasa yCKOpeHUd a =

at2 DZ—‘IJZ
DOopMyABI IAd pacdeTa IIepeEMEIEHUS § = vyt + — UM S = TO

gt*

CBobomHoe ntagenue h = vyt + -
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H.A.KopmakoB KnHeMaTuka 10 knacc

B nnepeMeHHOM ABHUKEHHH HUCIIOAB3YETCS TaKiKe IOHATUE CPEIHEN CKOPOCTH.
Cpeoneli ckopocmvbto nepemeHH020 08UXEHUSL Ha3bIBAETCH OTHOIIIEHHE
IIepeMellleHUs TeAa KO BPEMEHH, 3a KOTOPOE ITO IIEPEMEIEHHE COBEPIIIEHO HAU
OTHOIIIEHHE BCETO MPOHIEHHOTO IIyTU KO BCEMY 3aTPadeHHOMY BPEMEHH.

S $1+8;+5;..

Pt tyttyt ..
IIpumeuyanue. Ecan BeCh IIyTh COCTOUT U3 ABYX YIaCTKOB, TO CPELHIOIO
CKOPOCTb MOXKHO PacCYuTaTh I10 popMyAsaM:

1%

_ YAZLD)

V14V
a) ecan Sy =S, =S5/2, 10 V¢ = 72

6) ecan ty =t, =t/2, V¢ = 5

171+‘Dz’

3.HexoTOopble BHABI CAOKHOI'O ABHKEHHS.

PasHomepHoe npsimonuretiHoe dgurxkeHue. Aioboe paBHOMEPHOE ABHKEHUE,
IIPOUCXOALIIEE C IIOCTOSHHON CKOPOCTBIO ¥V BIOAB IIPOU3BOABHOM IpaMoil AB
MOZKHO Pa3A0XKHUTH HA [Ba HE3aBUCUMBIX PABHOMEPHBIX U IIPIMOAWHENHBIX
JABUXKEHHUS, OMHOBPEMEHHO COBEPIIIAEMBIX TEAOM BIOAb oce¥ X U Y co
CKOPOCTAMH  Ux U Uy.

B

v

A
[ass omucaHudg BTOTO0 ABUXEHUHA BbIOEpEM NPAMOYTOABHYIO CHCTEMY
koopauHat XOY. Torma ypaBHeHUd ABUXeHUH no ocam X u Y
3alIldUIyTCd B BUE:!
Xx=1x01tvt; y=1yotvt
vy = vcosa; v, = vsina
CKOpPOCTh TeAa B AIOOOH TOYKE TPACKTOPHUH

V= fv,zc+v§,

1 HalIpaBA€HaA BAOABb TPACKTOPHH ABUZKCHHA.

LsuxeHue mena, 6POULEHHO20 20PU30OHMANILHO C HEKOTOPOH BBICOTBI, MOKHO
PasA0XKHUTH Ha [OBa HE3aBHCHUMBIX [ABUIKEHHS, OJHOBPEMEHHO COBEPIIAEMBIX
TEAOM: PaABHOMEPHOE M IIPSIMOAHMHEHHOE, ITPOHUCXOAMAINEE B TOPH30HTAABHOM
HaIIpaBA€HHUH CO CKOPOCTBIO Ux, PABHOW HaYaAbHOH CKOPOCTHU OpOcCaHuda U,
(Ux=vo0), 1 cBoOOOHOE TMazeHWe C BBICOTHI, HA KOTOPOH HAaXOAUAOCH TEAO B
MOMEHT OpOCaHUs, CO CKOPOCTBIO Uy= *gt.

[as omrcaHUs 9TOr0 ABUXKEHUS BbIOEPEM IPSIMOYTOABHYIO CUCTEMY KOOPAHWHAT
XO0Y. HampaBuMm ock X 1O TOpHU30HTaAHW, a OChb Y II0 BepTUKaau. Torga
YPaBHEHHUS ABUXKEHUH 110 ocaM X U Y IIPUMYT CA€AYIOIIUH BHI:

x=*dxotv,t; y==1yotv,t
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H.A.KopmakoB KnHeMaTuka 10 knacc

CKOpPOCTh TeAa B AIOOOM TOYKE TPAEKTOPHUH

v= /v§+v§,

1 HaIIpaBA€Ha IIO KacaTeAbHOU K TPacKTOPHH B JaHHOU TOYKE.

LeuxerHue mena, 6pouLeHH020 No0 Y2/loM K 20pU30HMY, MOIKHO Pa3AOKUTH Ha
OBa  HE3aBUCHUMBIX [OBUXKEHUS, OJHOBPEMEHHO COBEPIIAEMBIX TEAOM,
PaBHOMEPHOE M IIPSIMOAWHENHOE, IIPOUCXOASIIEE B TOPHU30HTAABHOM
HaIIpaBACHUU C HAYAABHON CKOPOCTBIO Vg, = V(COSQ,

U cBOOOAHOE MTa/IeHHe C Ha4aAbHOM CKOPOCTBIO Voy = voSina,

ya

Voy 4

o

YpaBHEHUS OBUKEHUS OyayT UMETH BHU[

t2
x=1x0 £ vost 3 Y= 1yo L vyt 5
CKOpPOCTH TeAa B AIOOOM TOYKE TPAEKTOPHUH

V= fv,zc+v§,

Uy = Voxs Vy = Vyy t gt

4.PaBHOMEPHOE ABHXEHHE ITO OKPYXKHOCTH.
OcobeHHOCTBI0 PABHOMEPHOT'O ABUKEHUS I10 OKPY?KHOCTH SIBASIETCS TO, YTO
HaIllpaBACHHUE AMHENHOI'O YCKOPEHUA HE COBIIAQAAET C HAIIPaBA€EHUEM AMHENHOM
CKOPOCTHU €€ OBUXKEHUd. B AI000i TOYKe TPaeKTOPHUU ANHEWHAas CKOPOCTDb TeAa U
HallpaBA€HA 10 KacaTeAbPHOM K OKPYXKHOCTH, a YCKOPEHHE Qy BCEraa
HaIIPaBAEHO I10 PAANYCY K LIEHTPY OKPYKHOCTHU U Ha3bIBAETCH
UeHmMpocmpemumenbHbiM (HOpManbHeim) yckopeHuem. B aTom caydae
[ 2mR v?

V=TT O%WTR
l -nAuHA OKPYKHOCTH, M;
T - nepuon obpareHus (BpeMs OJHOT'0 ITIOAHOTO 000poTa) C;
R—panunyc OKpy>KHOCTH, M.
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5. BpamlaTeAbHOe ABHIXEHHE TBEPAOIO TeAa.

BpamateapHOE  OBHXKEHHE TBEPAOIO TeAd XapaKTEePHU3YIOT CAEOYIOIIIHE
BEAWYUHBI:

@ - YTAOBOE II€EpEMEIIEHHE (YyroA IIOBOpPOTa IIPOM3BOABHOI'O pajguyca oOT
Ha4aAbHOT'O ITIOAOXKEHHS) pa;

® - yTAOBas CKOPOCTH, pan/c;

v - yacToTa BpallleHud (9ucao obopotoB B 1 ¢), I

T - nepuop BpallleHHs, C.

BeAanuuHb! w, v, T cBA3aHBI MEX/Iy COOOH COOTHOIIIEHUE:

21
w = T = 21V
[Ipu pasHomepHoOM 8paweHUU TeAA YPABHEHHUE €TI0 ABUXKEHUS UMEET BU
@ = wt
[Tpu pasHonepemeHHOM spawieHuu TeAa (paBHOYCKOPEHHOM HAU

paBHO3aMEIAEHHOM) ypaBHEHMHE €ro [ABHIKEHHUS, a TakxKe (popmyaa, Aaromias
3aBHUCHMOCTB €I'0 YTAOBOH CKOPOCTH ABHKEHUA OT BPEMEHH, UMEIOT BHUL:

et?

(pzwotiT ; W= wo et
w( - HadaAbHAad yraoBasi CKOPOCTb, pas/c;
& - YrAoBOe€ yCKOpeHue, paiu/c2.
B manucaHHBIX BbINIe (POPMyAaxX 3HAK «+» OAS PABHOYCKOPEHHOI'O BpallleHHUd,
3HaK «—» [IAd PaBHO3aMEIOACHHOTI'O.
YraoBblE BEAWYHHBI @, W U € CBd3aHBI C COOTBETCTBYIOIIMMH AWHEHHBIMU
BeAMYHHaMU [, v U @ CAeQyIOITUMH COOTHOIIIEHUSIMH:

l=@R;v = wR; a, = €R; a, = w*R

a, — IIPOEKINd BEKTOpa AMHEHHOro YCKOPEHHS Ha HallpaBA€HHE KacaTeAbHOU
B JaHHOM TOYKE (CM.pHC.),

a, — TIPOEKIUs BEKTOpPa AMHEHWHOrO YCKOPEHHd Ha HalpaBA€CHHE paguyca B
JaHHOH TOYKE (LIEHTPOCTPEMHUTEABHOE YCKOPEHUE)

a= /a§+a§
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