InHamunKa — 1. geo
InHammnka matepujanHe Tayke — HbyTHOBM

3dKOHU

OcHoBe mexaHuKe

NHXXeHrepCTBO 3alUTUTe Ha paay

Mwuopgpar 3ykosuh




JlntepaTtypa

e Cumuh, Mapetuh, 3ykosmnh, Mahapesuh: OcHoBe
mexaHukKe, ®TH nspasawTso, Hosu Cag, 2019.

OCHOBE MEXAHHUKE

OcHoBe mexaHuke, Munogpar 3yKOBW




LLita hemo Hayuutun?

33. OCHOBHE AMHAMMUYKE BENUYMHE: CTaHe
KpeTakba, NpuHuMn ogpeheHocTn, maca,
KONMYMHA KpeTaHba.

34. FbyTHOBU 3aKOHU MeXaHUKe.

35. CTpyKTypa cuna y auHamumumn. OCHOBHMU
3apgaun aAnHamuke. lpyrn HbyTHOB 3aKOH
3a Be3aHO KpeTake.
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I1MHaMMKa

[Neo mexaHuke Koju ce 6aBu nyvaBarbem Kpetara
MaTepujanHUx Tana u AejCTeMma Koja TOM
NPUNIUKOM HacCTa)y.
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33. OCHOBHE AMHaMUNYKe BeNnYNHEe: CTakbe KpeTaka,
npuHUMN ogpeheHoCcTn, maca, KONMYMHA KpeTakba.
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e CTarbe KpeTama:
r(t),v(t) P(t,)

* [loyeTHO CTatbe KpeTarba: rd

I, = F:(to) Vo :V(to)

v(t,) P(t) v(t)

e tbyTH-/lannacos npuHuun ogpeheHocTu

CTatbe KpeTatba MaTepujasiHe Tayke y NoYeTHOM
TPEeHYTKy t, jeaHO3Ha4YHo ogpehyje heHo noTome
KpeTakbe, 3a t>t,,.

@ OcHoBe mexaHuke, Muogpar 3yKOBW
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e Maca
¢ aAUNTUBHA BE/IMYNHA

M=m,+...+my =>m,

K(t) = mv(¢)

o KonnumHa KpeTara v(t,)  P@) V(1)

[ K (t) = mV(t)J
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34. FbyTHOBW 3aKOHU MeXaHUKe
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Philosophiae Naturalis Principia Matematica
Sir Isaac Newton (Matematicki principi prirodne filozofije), 1697.
(25 December 1642 — 20 March 1727)
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HbYyTHOBU 3aKOHU MeXaHUKe

e 1. byTHOB 3aKOH — 3aKOH UHepLuunje
e 2. FbyTHOB 3aKOH — OCHOBHW 3aKOH AWHAMUKe

e 3. FbyTHOB 3aKOH — 3aKOH aKuUWuje n peakumje
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1. HbyTHOB 3aKOH — 3aKOH UHepuuje

4 : : A
Teno (Tayka) ocTaje y cTatby MMPOBaHba MU jeAHONNKOT
NPaBO/IMHUjCKOT KPeTakba CBE AOK NoJ AejcTBOM CUNE
He byae npuHyheHo aa To cTakbe NPOMEHMU

. J
e 33aKOH NOCTY/INPaA ABa NPUPOAHA CTatba KpeTama:

F(t)=h,(t)=0 = F()=r9(t)=0
() =T, V(ty) =V = F(t)=T+Vt V(t)=7,
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1. HbyTHOB 3aKOH — 3aKOH UHepuuje

e Cny4yaj Kaaa Ha Teno AejcTeyje BuLLe cuna

4 R noo _}\
F.=> F =0
N =1

J




1. HbyTHOB 3aKOH — 3aKOH UHepuuje

NNNNNNNN FREEDMAN

UNIVERSITY
PHYSICS

[Mpumep 1

Y dunmy Rocketship X-M n3 1950. roa,,
ceBemupKom bpoay, Koju ce Kpehe y Bakyymy
Aaneko og 6mno Kor HebecKkor Tena, U3HeHaaa
OTKa3yje moTtop. bpoa ycnopasa u cTaje.?

W LICHUTERSEN VS Zero net force means constant velocity

In the classic 1950 science fiction film Rocketship X-M, a space- m

ship is moving in the vacuum of outer space, far from any planet, . .. ) )
when its engine dies. As a result, the spaceship slows down and In this situation there are no forces acting on the spaceship, so

stops. What does Newton’s first 1aw say about this event? according to Newton’s first law, it will znot stop. It continues to
move in a straight line with constant speed. Some science fiction

movies have made use of very accurate science; this was not one

\ of them. j
@ OcHoBe mexaHuke, Muogpar 3yKOBW




1. HbyTHOB 3aKOH — 3aKOH UHepuuje

[pumep 2

Bo3unw cBoj Porsche Carrera GT ayTo-nytem,
,IPaBUM Kao cTpena”’, KOHCTAaHTHOM
6p3nHom 150 km/h. Npectuxkew VW ,,6y6y”
n3 1971. rognHe Koja ce Kpehe KOHCTaHTHOM
6p3nHom 75 km/h. Ha Koje Bo3nno gejcrsyje
Beha pe3yntyjyha cuna?

Constant velocity means zero net force

You are driving a Porsche Carrera GT on a straight testing track at  the forward force on your Porsche is much greater than that on the
a constant speed of 150 km/h. You pass a 1971 Volkswagen Beetle  Volkswagen (thanks to your Porsche’s high-power engine). But
doing a constant 75 km/h. For which car is the net force greater? there is also a backward force acting on each car due to road fric-
tion and air resistance. The only reason these cars need engines is

to counteract this backward force so that the vector sum of the for-
The key word in this question is “net.” Both cars are in equilibfium  ward and backward forces will be zero and the car will travel with
because their velocities are both constant; therefore the net force  constant velocity. The backward force on your Porsche is greater
on each car is zero. because of its greater speed, so its engine has to be more powerful
This conclusion seems to contradict the “common sense” idea  than the Volkswagen’s. j

@ Qhat the faster car must have a greater force pushing it. It’s true that
k OcHoBe mexaHuke, Muogpar 3yKOBW
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2. HbyTHOB 3aKOH — OCHOBHM 3aKOH

NNHAMUKeE

e KoNnM4MHa KpeTakba
[K = m\7]

® OCHOBHW 3aKOH ANMHAMUKe

[lpOMeHa KoNMYMHE KpeTatba MaTepujaiHe TaukKe
jeAHaKa CU/IN KOja Ha Ty TauKy AejCTByje.

J
t

@ OcHoBe mexaHuke, Muogpar 3yKOBW
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2. HbyTHOB 3aKOH — OCHOBHM 3aKOH

NNHAMUKeE

e YobuyajeHn” obnmk

EnN

(I'Ipom3Bo,£|, mace n ybp3sama h

MaTepujasiHe TayKe jeJHaK je

\cvum KOja Ha by AejcTByje.

K=mv

OcHoBe mexaHuke, Munogpar 3yKOBW
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2. HbyTHOB 3aKOH — OCHOBHM 3aKOH

NNHAMUKE

K=mv

OcHoBe mexaHuke, Munogpar 3yKOBW
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2. FbyTHOB 3aKOH — OCHOBHW 3aKOH
ONHaMUKe
® 3aKOH MHepuuje Kao nocsieanua OCHOBHOT 3aKOHA
ANHaMUKe
f —
r )
= Z F = () . dv
a=—=0
- - 5 dt )
[m a=F ] ‘
[V = const]
OcHoBe mexaHuke, Muogpar 3yKOBW
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3. FbyTHOB 3aKOH — 3aKOH aKuuje u

peakuuje

e [/lBe TauyKe y3ajaMHO AejCTBYJY jeAHA Ha APYry CMaama
MCTOr NpaBLa, jeAHAKUX MHTEH3UTETA, @ CYNPOTHMUX
CMepoBa.
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35. CTpyKTYypa cunia y aAmnHammum. OCHOBHMU
3adaun anHamuke. pyrmu HbyTHOB 3aKOH 33
BE3aHO KpeTakse.

OcHoBe mexaHuke, Munogpar 3yKOBW




[1Ba Ha4YMHa AejcTBa cUne

e INpeKkTHU

* HenocpeaHu KOHTaKT
1Ba Tena

e NHOAUPEKTHM

(-

® nocpeacTBomMm PpU3NYKOT
no/ba

Conuact forces

Field forces

OcHoBe mexaHuke, Muogpar 3yKOBW




Ipyrn HbyTHOB 3aKOH 3a Be3aHO
KpeTarbe

K=mv

J

OcHoBe mexaHuke, Munogpar 3yKOBW




PaaHUK rypa Konmua ca matepnjanom KoOHCTaHTHOM cunom oA 20 N.
Maca Konnua ca matepujanom je 40 kg. NMNocne ncrosapa gena
MaTepujana Ha NPBOM pagHOM MeCTy Mmaca Koaumua ce CMakbuia Ha
20 kg, a pagHWK je HacTaBMo Aa nx rypa nctom cunom. OapeanTum
ybp3arbe Koamua npe n nocae UCToBapa Ha NPBOM PagHOM MecCTY.

[Tonmep
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CTpYKTypa cuna y AMHAMUNLUM

o CTpYKTypa cnna y MexaHunum

~\

F=F(LFV)

J

e CTpyKTypa 2. FbyTHOBOT 3aKOHa

. 4l
V=r 2 2 L,
mr:F(t,r,
i=r g




OCHOBHM 33a4aUn ANHAMUKeE

e [1pBM 3aaaTaK AMHaMUKe — [InpeKTHU npobnem

e lpyrn 3agaTak AMHaMMKa — MHBep3HU npobnem

OcHoBe mexaHuke, Muogpar 3yKOBW




OCHOBHM 33a4aUn ANHAMUKeE

e [lnpekTHM npobnem

r

~\

[1aTo je KpeTatbe maTepujanHe Tauke —I (t) , @ NoTpebHo

je oapeanTn cmne Koje AejCTByjy Ha Hby.

ma=F | = [F=ma
V(t)=r(t) = )
a(t) = F(t) FlH)=mrle)




[Mpmep — AMpPEKTHU Npobrem

Mpumep 5.1 Jlugm, wuja je maca 3ajedno ca nymHULUMG JeOHAK 111, 3GNOUUE
Kpemarbe u3 npusemna b6e3 nouemme opaure. Toxkom npeoe unmepeana Kpemarsa
t € [0,t1] kpehe ce jednaxoybpsano koncmanmmuum yopsarwem ay > 0. ITomom,
y unmepeany t € |t1,ta], Hacmasmsa kpemaroe Kowcmawmmom 6p3urom vy =
v(t1) = const. docmuzHymom Ha Kpajy npemxrodnoz unmepsana. Y nociedrem
nepuody kpemara, t € [to, t3], audm ce xpehe jednaxoycnopeno koncmanmmuum
“yenoperwem” —as < 0 do 3aycmasmwarwa y mpenymeky ts, v(ts) = 0. Odpedumu
CUAY 304MNeE3aa cajre, Kojom jJe Au@m noeezarn ca eAeKmpoMOomopoMm, MoKOM

0602 Kpemared.

OcHoBe mexaHuke, Munogpar 3yKOBW
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OCHOBHM 33a4aUn ANHAMUKeE

* lHBep3HU Npobnem

r

[laTe cy cune Koje AejcTByjy Ha MaTepujanHy TaukKy, a
noTpebHo je oapeanTHN hEHO KpeTamse.
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OCHOBHM 33a4aUn ANHAMUKeE

* lHBep3HU nNpobaem

r )
mr =F(t,F,V)

\\ J

e [loyeTHU ycnosu:




OCHOBHM 33a4aUn ANHAMUKeE

e [iInpepeHuUMnjanHe jeaHAYNHE KpeTatba
e JlekapTOB KOOPAUHATHU CUCTEM

[mézﬁ]

[ M(KT + §j) = xhvﬂ]

. N
mx =X
my=Y
“ Y,

[loyeTHU ychoBsu:

/

~
t :t(); X(to) = Xps y(to) = Yo
X(to) = %o, Y(ty) = yo-/
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OCHOBHM 33a4aUn ANHAMUKeE

e [lIndepeHumjanHe jeagHa4YnHe KpeTama
* [pnpoAHN KOOPAUHATHU CUCTEM

[NoyeTHW yCcnoBu:

t=t5, S(t)=5:5(t) =5,

N\ _
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[Mpmep — HBEP3HU Npobiem

Mpumep 5.2 Mamepujarna mavuka mace m kpehe ce y TOMO2EHOM NODY CUNE
Semmune meostce. Ca sucumne hy usdnad nospuiure 3emme baueHa je 8ePmMUKAALHO
yeuc bpaurom vy. Janemapyjyhu cee cunre ocum cune mesxtcuHe odpedumail:

a) Kpemarbe Mamepujanre mavke;
6) eucuny aema H mauke norasehu od napamemapcke jednavune Kpemarba;

6) Op3uny mauke y Gyrnkuuju noaoscaje u nosadehiu 00 ose jednavure odpe-
JuUMU BUCUHY AEMA TAYKE;

2) KaoO cneyujasnu cayvaj anasudupamu carobodnu nad mauke (vg = 0) u
odpedumu 6p3uny mavke npusukom yoapa o mao.
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Peweme:

http://www.mech-in-ns.ftn.uns.ac.rs/projects/9-hitac-navise/
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Hitac navise — bez otpora

y yll.
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#=10.00m/s
Mach-in—N3
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