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OCHOBHBIE ITOHSITUSI

OvHamuka (rpey. dUvapic — cuna) — pasgen
MEXaHWKN, B KOTOPOM M3YHaoTCS NPUYUHDI
BO3HUKHOBEHWSI MEXaHNYECKOrO ABMKEHMS.

OuHamMukKa oTBevaEeT Ha BOMpPOC, No4emy
OBWXKYTCS Tena nnn usMeHseTcs UX CKOpOCTb.

[OnHamMuKa onepupyeTt TakKMMu NOHATUAMM,
Kak macca, cuna, UMnyJsibc, MOMEHT UMMYIIbCa,
9Heprus

[TPpNYMHON N3MEHEHMNSA CKOPOCTU TeNna
ABNAeTCs B3aMMo4encTBue ¢ Apyrmmu
Tenamu, Unv 4encTeue CUnbl.




OCHOBHBIE ITOHSITUSI

Cwuna -peasynberaT OencTBua Apyroro Tena,
Mepa B3auMOOENCTBUSA CUIl

[Npo kaxAayro cuny Hapo 3HaTb:
OnpenenexHuve
dopmyny
HanpaBsneHue
TouKy NpunoXxxeHus

3aMKHyTas cuctema Tern — cucrema Ter,
KOTOPbIE B3aUMOAENCTBYIOT MeXay cobomn u
He B3aMMOLENCTBYIOT C APYruMmn Tenamn.




PyHaaMeHTalbHbI€ B3aMMOJAEUCTBH A

B nmpupoje

Bua

Baaumo-
Aencreyowme
HacTuubl

Mpossnexue

MexaHnam

MNHTEHCUB-
HOCTbL

Papuyc
AEeUCTBUA,
M

CUNLHOE

TsKenble
YacTuLbl
(kBapKMW,

HYKNOHBI)

SIOEPHbLIE CUNbI,
obecneynsaowme
cylecTsoBaHve
apep

obmeH
rniooHamm

-15
10

ANEKTPO-
MAIrHUTHOE

3apsXeHHble
YacTuybl,
(OOTOHbI

KynoHoBCKas cuna,
obecnevynsawwas
cyliecreosaHue
aroma

obmeH
tboToHamm

137

CNABOE

A
4
Lo

KBapKW
NEenTOHbI

B - pacnag

obmeH
BoszoHamn

=10
10"
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FPABUTA-
LUMOHHOE

BCE
Tena
BceneHHon

BCEMMPHOE
TArOTEHUE,
obBecnevmBawee
CyllecTBoBaHue
3Be3A, NNaHETHLIX
cUCTEM

obmeH

rpaBuMTOHaMM
?
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OCHOBHBIE ITOHSITUSI

Macca - mepa MHEPTHOCTU BELLIECTBA.

UHepTHOCTbL — CBOUCTBO Tena B O0onbLUeN
NN MEHbLLEW CTENEHN NPENATCTBOBATbL
N3MEHEHUIO CBOEN CKOPOCTH
OTHOCUTENbHO NHepLUManbLHOU CUCTEMbI
OTCYEeTa Npu BO3OENCTBUN HA HETO
BHELLUHMX CU-.

UHepuunsa - aBrneHne coxpaHeHus
CKOPOCTU (paBHOMEpPHOE NPAMOSNMHENHOE
OBWXXEHUE) NN COCTOSAHUSA MOKOS.




OCHOBHBIE ITOHSITUSI

UHepumanbHble cucteMbl OTCYeTa
(UCO) -c.0., OTHOCUTESIBHO KOTOPbIX
HabrogaeTca nHepumsi. T CUCTEMBI
HaxoAdsiTCA B NOKOE, NN OABUXKYTCS
PaBHOMEPHO U NPAMOSIMHENHO.

PaBHOgencTByrowasa cun — ogHa cuna,
KOTOPOM MOXHO 3aMeHUTb OENCTBUE
HeCcKonbkux. PaBHa BEKTOPHON CyMMe BCEX
cun.




3axkoubl HproTOHA

1 3akoH HbLIO0TOHA

OTBevaeT Ha Bonpoc: Koada mersio osuxxemcs
pPasHOMEPHO U rPsIMOMIUHEUHO Usu Haxooumcs 8
[OKOE.

Uwem cusibl, Komopbie KoMreHcupyrm opya
opyea

PopmynupoBka: CyLLeCTBYHOT TakMe CUCTEMBI
oTcYeTa, OTHOCUTENBHO KOTOPbIX NOCTYNaTenbLHo
OBUXKYLLIeeCcs Teno CoxpaHAeT CBOK CKOPOCTb
NOCTOAHHOW, ECITN Ha HEro He AeUCTBYIOT apyrue
Tena, unu JenucTemne gpyrnx Ten KOMNneHCnpyeTcs.
Takne cuctembl oTcHeTa ABMIAOTCA
NHepLumanbHbIMW.




3axkoubl HproTOHA

2 3aKOoH HbroTOHA

OTBeyvaeT Ha Bonpoc: Kozda mena
08UXXYMCSl C YCKOPEeHUEM (ecriu Ha HUxX
delcmeyem He CKOMIieHcupoeaHHas curia)

Uwem pasHoOeucmeayrowyro cus

dopmynupoBka: Cuna, AencTByroLlas Ha
Teno, paBHa NPou3BeAeHN0 Macchl Ha
coobLiaemoe 3Ton CUonN YCKOPEHME.

= —_ —_ F
F=ma, a=—
m




3axkoubl HproTOHA

3 3akoH HLIOTOHA

OTBeyvaeT Ha Bonpoc: Kak gzaumodelicmayrom
merna

Uwem mena, komopsbie 83aumooelicmeayrom

dopmynupoBKa: Tena B3anuMogeNCTBYIOT C
curnamm, paBHbIMU MO BENTUYUHE U

NPOTUBOMNOSIOXHbLIMU NO Hanpasnenuw. F; = —F,
= CuUnbl UMEKT O4HY NpUpoay;
= HanpaeneHbl B4ONbL 04HOW NPSIMOWN;

= [1pnnoxeHbl K pasHbIM Tefiam, NO3TOMY
He KOMMNEeHCUPYIT apyr gpyra.
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Ecoggt,
npu F=0

| 3aKkoH

Cywecmeyrom makue cucmembi
omcuema, 6 KOmopwix 6CsiKoe meio
byoem coxpansme cocmosiHue
ROKOA WU PAGHOMEPHO20

U NPAMONUHEUHO20 OBUNCCHUS

00 mex nop, noka oeucmeue
Opy2ux mejl He 3acmasum e2o
UIMEHUMb IMO COCMOSHUE.

—
—_— 1

V

mda

[I 3akoH

100 oeiicmeuem cunv
meno npuobpemaem
makoe yckopenue,
Ymo e20 NPou36eoeHue
Ha maccy meia paHo
deucmeytoue cune.

I1I 3axoH

Cunel, ¢ Komopsimu
gzaumooeticmeyiowue meaa
oeticmeyiom opye ha opyea,

PaGHul NO MOOYITIO
U HanpaeieHsl no
OOHOU NPAMOU 6
nPOMUGONON0NCHbIE
CMOPOHBL.




Cuibl B IPUPOJE

1. 3akoH BcemupHoro taroteHus. Tena
B3aMMOLEUCTBYIOT C CUNamMu, NpPssMo NponopLUmoOHanbHbIMU
Maccam Ten u obpartHo I'IpOI'IOpLI,VIOHaﬂbeIMVI KBagparty

PACCTOSIHUS MEXAY HUMU. F = G 12 G-rpaBUTaLMOHHAS

noctosiHHaga, G=6,67=10" H M2/KI'2 dopmyna npumeHuma
ANA MaTepuanbHbIX TOYEK, OAHOPOAHbIX LLIAPOB, eCru
OY€Hb MarieHbKoe Tero HaXxoAUTCS Ha NOBEPXHOCTY
OZIHOPOAHOTO Llapa.

2. Cuna taxecTun Cuna, ¢ KoTopon 3emris
npuTsirvBaeT k cebe Tena.F = mg , g- yCKOpeHue
cBoboaiHOro nageHus, g =G % BONM3M NOBEPXHOCTU
3emnu, g=9 8m/c?,

g=0G

Ha BbicoTe H.

(R+ H)2



nogBsec.

Cuipl B IpUpoe

3. Bec tena Cwuna, c KoTopou BCrieacTame
NPUTSXKEHNSA K 3eMrie, Teno AeNCTBYET Ha ONOpy UK

1) P=mg, ecnu Teno HaxoguTcs B NOKoeE,
OBUXETCS B rOPU3OHTASTIbHOM MITOCKOCTU KakK
YrogHo, ABUXXETCS No BepPTUKANMU PpaBHOMEPHO U
NPAMOSIMHENHO,

2) P=m(g+a), ecnu Teno gBMXeTCcs BEPTUKASIBbHO
BBEPX C YCKOPEHNEM a,

3) P=m(g-a), ecnu Teno ABMXeTCcs BEPTUKASIbHO
BHU3 C yCKopeHmeM a,

4) P =m(g+ —) eCrnu Teno ABMXEeTCA No
BOrHYTOM I'IOBerHOCTI/I

5)P=m(g—?),echTeno S,
OBWXETCA MO BbINYKIT0M MOBEPXHOCTU
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NO3TOMY MOXHO MUCnosb3oBaTb popmynbl 1-5 anga Beca tena,
nogctasnas N Bmecto P
6)

Cuna peakuuu onopbl -

4.
cuna ynpyrocTtu, BO3HUKatoLas
npy Manbix gedopmaLmsix ornopbl, Bcerga nepneHankynspHa

onope. N




Cuibl B mpUpoe

5. Cuna TpeHunsa - Bo3HUKaET Npu CKOSbXKEHUU
OLHOro Tena no NOBEPXHOCTWN APYroro (TpeHue
CKOIbXXEHWUST) U NPU NOMbITKE CABUHYTb TESO C
MecTa (TpeHUe NoKosl), AENCTBYET BAOIb
NOBEPXHOCTW conpuKacaroLnxcs Ten.

TpeHne NoKos paBHO NPUNOXEHHOW cure, n
NPOTUBOIMOMNOXHO HaMpPaBi1IEHNIO BO3MOXKHOIO
OBWXEHUS.

[MpenernbHoe 3Ha4YeHne Cunbl TPEHUSA NOKOS
PaBHO CUNE TPEHUS CKOSTbXXEHUSA FTp =uN

V
—

IE“



Cubl B IpUpoe

6. Cuna ynpyrocTtu - cuna, BO3HUKaroLLas npu
oedopmauunn, HanpaeneHa B CTOPOHY,
NPOTUBOMONOXHYI0 AedopmMaLnmn, UMeeT
AreKTpoMarHuUTHYy npupoay, F = KX

yn
(3akoH ['yka)
7. Cnna ApxumMmepa BoiTankueatowasi cuna,

OEeWUCTBYOLLAs Ha Teno B XXMOKOCTU Unu rase,
paBHa BeCy BbITECHEHHOW XMOKOCTU (rasa)

AT T F
A

AT R AT O ¥ AT A







Komebanmsa v BOJIHBI

KonebaHus 6biBatoT cB0OOAHbIE (MO AENCTBMEM
BHYTPEHHUX CUMN CUCTEMBI, 3aTyXatoT) U
BbIHY>XEHHbIE (Moa AEUCTBUEM BHELLHNX CUN).
BHyTpeHHUe cunbl OENCTBYIOT MeXAyY TeflaMu
CUCTEMbI 1 BO3BpaLLlaloT €€ B NOSIOXEHNE
PaBHOBECUS

T- nepuopa (Bpemsa 0gHOro NosHOro konedaHus) -
yacTtoTa (Konn4yecTBo KonebaHui B eguHuLy
BPEMEHW)

t
T:— V = — V = —
n




KOJIe6aHI/IH 1 BOJIHBI

1o rpadpomky MOXHO onpenennTb
aMmnnuTyay, nepuoa u 4acTorTy.

MNepwoa konebaHui maaTHuKa: \VARVARVE

3 l
MaTemaTtndeckun: T = 21 " T

N AAL
m |V\/Vt

k

NPY>XUHHbIN: 1= s

x = Asm(wt + @)

x=V, V'=a
Pe3oHaHC — pe3koe yBenunyeHune
aMnIUTYApbl NPpU CoBNaaeHN YacToTh| \ \

BHELLUHeWn CUMbl C YaCTOTOMN -
COOCTBEHHbIX KonebaHum




Kome6aHus ¥ BOJIHBI

BonHbI pacnpocTpaHsaloTcs B YNpyron cpeae

ObIBaOT NPOaosibHbIE (HacTULbl KonebnoTcs BOOMb
HanpaBrieHnst pacnpocTpaHeHUst BOMHbI) K
nonepeyHble (HacTuubl KonebnoTcs
nepneHanKynspHoO HanpaBneHnto pacnpocTpaHeHNs
BOJIHbI)

nonepeyHble BOJHbI PACNPOCTPAHAOTCA TOSbKO B

TBEpAon cpeae (nedopmaumsa casura)
NPOAONbHbIE BOMHbI PACNpPOCTPAHATCS B NMOObIX

cpenax (oaedopmaums cXxaTusi U pacTskeHus

A=V-T V=A-v




et

4yacToTa OCTAEeTCsl MOCTOSIHHOM.
) + <p0] — ypaBHeHWe

o (-3

NJIOCKOWU BOJIHbI

S =.SmSin
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BornHbl NepeHOoCAT 3HEPruto, HO He

NnepeHoCAT BELWECTBO.
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XapaKTEPUCTUKU: TOH (4acToTa) U FPOMKOCTb (aMnnmTyaa).:
NHdpa3Byk- yacToTa MeHbLue 16 [y,
YneTpaseyk - Yactota 6orbiie 20 000 u.

L

NHTepdepeHUns - B3anMHOE yCUITEHME Unu ocnabneHune
BOJSTH NPU nX! EHUN.

YcnoBue max: Ad = kA,

Ycnosune min: Ad =(2k+1)A\/2,

Ad - pasHOCTb x04a BOIH, A-AfinHa BOSHbI,

0,12...

Oudppakums — ormbaHne BosTHaMU NMpensaTCcTBUN, 5

BO3MO)KHa, ecn pa3mepbl NPenATCTBUN Cwepm C
OTNVHOW BOIHbI. ’







