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H.A.KopmakoB 3aKOHbI COXpaHeHUs B MEXaHUKe 10 knacc

OK-10.3.1

bnok -3

1. HMITYABC TEAA
MMnynbcom Mam KoNMYeCcTBOM ABUMKEHUA Ha3bi8aemcA rpoussedeHue Maccbl mesna

Ha e20 CKopocme.

> > V- mV-mvV Ap — = Kr*M
F=md=m~Z% = o_ 2P p=mV |p| — - H*c
At At At C

UMnynbc —BeKTOpHasA BeNNUUHA — HAMpaesieHue 8eKmopa P coenadaem ¢ 6eKMopom U

AP = mAV = FAt - H*c | - U3MeHeHue UMIynbCa Mesnd PasHO UMIYsbCY CUsbl.

2.3AKOH COXPAHEHHS UMIIYABCA
Paccmompum e3aumodelicmeue wapos
1.[]o e3aumodelicmsus
m;>m,; V;>V, - ycnosue

— —
< ; V, < ; Vi
— — o
» X | V,uV, -ckopocmu 0o e3aumodelicmeaus

2.Mocne e3aumoodelicmeus

Ynpyeaul yoap

- -
V1/ uVZ/ - CKopocmu rocsie  83aumooelicmeus

G G V/ Fi=-F,-no3 —My 30KOHY HbromoHa

F; At=- ﬁzAt — UMIYbCbI CUn

ml‘_/;/ —m 1‘7 1= —(mzl_/;/ - mzr/)z)

ml‘_il + m2‘72 = m1‘71/ ar m2\72/

Heynpyaul yoap
m; +m,

V ml‘_il + m2‘72 = (m1 =F mz)v

»
»

X

FeomeTpuuecKkaa cymma MMNY/IbCOB Te/, COCTaBAAIOLWMNX 3aMKHYTYIO CUCTEMY,
0OCTAaeTCcA NOCTOAHHOM NPU NII6bIX B3aMMOAENCTBUAX TE/1 3TOU CUCTEMbI MEXXAy
coboii.

(3aMKHymas cucmema — cucmema, Ha Komopyr He Oelicmsyom 8HewHue cusbl)
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H.A.KopmakoB 3aKOHbI COXpaHeHUs B MEXaHUKe 10 knacc

3.rpaHMLl,bl APUMEHUMOCTUN 3aKOHaA
3aMKHyTaﬂ cncrtema HQSaMKHyTaﬂ cuctema
- ecez20a 1.8HewHue cunsl ypasHosewusaromcsa (Hanp. Num g)

2.8HeWHue cusbl Masbl N0 CPABHEHUIO € BHYyMpPeHHUMU (Fps— 0)

3.8HeWwHUe cusbl MO UCKOMOMY HAMpasaeHuto omcymemayom

4.8HewHue cusbl 8esnUKU, HO spems 83aumodelicmaus maso (83pbisel,
ebicmpernsi, yoapsi)

4.PeaKTHBHOE ABHIXXEHHE
- 08UXCeHUe mesa, B03HUKarowee acnedcmeaue omoesneHuss om He2o 4Yacmu e20
Maccbl C HEKOMopol CKOPOCMbHo

—_—
A Vk / x
y Koprnyc O=-m;V,+m,V,
—T—> monauso
i my Vi=m,V,
> paCKasieHHble 2a3bl
KThhy
m,
\ V,=—1V.
|l K my /
_—

<
-

Ymobbl yeenuyums CKOpocms Kopryca, Haoo Uau yseau4ums CKOpoCmMb 24308 Uu
yseau4yums Maccy 2a3a uau ymeHbuwume Maccy Kopnyca

YcTpoucTBo YCcTpOUCTBO
OfHOCTyNneH4YaTon pakeTpbl MHOrocTyneH4arbix paker
KORELE )
/ ~ / Koemuveckuil
— g o
+— T cryneps
Dax o ocuesumessld
J IT emyness
~1— T omgnarts
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H.A.KopmakoB 3aKOHbI COXpaHeHUs B MEXaHUKe 10 knacc

Bnok -3 MEXAHHUYECKASI PABOTA OH=10:5.2

- CKaNApHAA 8eaAUYUHA, pasHaA npouseedeHuro MoOyAa cunsl, 0eticmsyroweli Ha
mes10, Ha MOOYs1b nepemMew,eHUsA U Ha KOCUHYC y2a1a Mex0y 8€EKmopamu cusel U
nepemeuwieHus (usau ckopocmu).

F F
a s

——L =7
S Fcosa
A =FScosa [ A =1H*1m = 11x ]
2.4acTHble cnyyam

1.HanpasneHue cunsl coernadaem c —y a=0

HarnpasseHuUem 08UXeHUA mesna —_— F A=FS

2.Cuna HanpasneHa neprneHOUKy- W F o = 90°% cosa=0

/IIPHO K HAMpPaesneHU 08UMEHUS 72 A=0

mena

3.Y201 mexcOy HanpasseHuem cusei F\ a > 90°

U HarnpasseHuem 0suxceHua mynod. \——q_/’ A =-FScosa

4.MepemelLeHne NpoUCXxoamuT B o =180% cosa =-1

CTOPOHY, MPOTUBOMO/IOMKHYIO F < > A=-FS

HaNpPaBAEHUIO BEKTOPA CU/IbI

5. 1BUXeHune no nHepumnmn F=0;S20
A=0

6. [PYy34YMK OEepPXKUT Ha NaeYax rpys, Fz0;S=0

CTOA Ha mecTe A=0

3.Pabota cunbl ynpyroctu

I paooma F,,, paéna niowaou mpaneyuu
X1
Xg !
! : Fy1+F, kxq+k k
; A= —y12 yzsz—le; aL: Ax == (x1 + x2) (%1 — X2)
E A, =X (xf —x3)
ynp.2 y =71 2
Fyne.1 p kAx?
Y 2

Paboma cusbl yrnpyaocmu He 3a8uUcum om opmbl mpaeKkmopudul.
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H.A.KopmakoB 3aKOHbI COXpaHeHUs B MEXaHUKe 10 knacc

4.PaboTta cunbl TpeHun

A o
N
<F e ;F s > [ Ay, =F,,Scos180° = —F S ]
\ 4 my)
5.PaboTa cunbl TAXKECTH
1.[1BukeHune Tena B BePTUKAZIbHOM HanpasieHUun
Beepxn3T.ABT.B BHM3 n31.ABT.B
yA ________________ A
""""""" B mg
h,\ h=<| | | hl  _U.____ B
hlI mg -Imm»-——ﬂm
[ree yorervmre y
A =-mg(h; — hy) = —mgh A =mg(h; — h;) = mgh

2.[lBUXKeHue No HaKAOHHOM NNOCKOCTU

A =mgcosaS; (h = Scosa)

A =mgh
h
Boiuzpbiwa 8 pabome HaKAOHHASA MN/10CKOCMb
He Oaem.
HaknoHHaA naockocme yMmeHowaem cusny
msAx}ecmu, Ho NpU 3Mom meso nNpPoxooum
b6onbwuli nyme
3.Popmbl TpaekTopumn
1 S1 S=Sl+52+53 ......
h1 h=h1+h2+h3....
?
h J h;  A=mgh;+mgh,+mghs+....= mgh
" mg
+— 5
\ ~
—~— — A=0
s v —>mg

Paboma cunsl maxcecmu He 3a8ucum om d)Oprl mpaekmopuu dsuxceHus mena u ecez0a
pasHa ﬂpOU38€0€HUIO Modynﬂ Cusbl mAax<ecmu HA pa3HOCMb ebicom 6 UCXOOHOM U KOHEYHOM

Mnos1I0MCeHUAX
4.3aMKHYyTaA TpaeKTopusa
Y U . A=mgh-mgh=0
h -mgh
mgh PaboTa cunbl TAXKECTU Ha 3aMKHYTOMN
. e e TPAEeKTOPUKM PaBHA HYALO
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H.A.KopmakoB 3aKOHbI COXpaHeHUs B MEXaHUKe 10 knacc

- 8e/1UMUHQ, XapaKmMepu3yowas cnocobHoCmMb mesa uau cucmemsl mes
cosepwams MmexaHu4eckyto pabomy.

MexaHuyecKasa pa6oma ecmob mepa UsMeHeHUA 3HepaUuUu 8 pa3su4vHbix ripoyeccax
A=AE; E-=H"*m =]k
Paznu4yarom 08a suda mexaHu4Yeckoli sHepauu — KuHemuyecKasa — Ey
— nomeHyuansHaa— Ep

E.=E, +E,

1.KuHeTnyeckasa sHeprus
VZZ — V12 _ mV22 mV12

A=FS=ma = —
2a 2 2
P
2
mV o
E = -3Hepaus, Komopoli obanadaem mesno 8csiedcmeaue ceoe20 08UHEHUSA
\ 2 (aHepaus dsuxceHus)

-

A=E,—E,4 ] - meopema 0 KuHemu4ecKol 3Hepauu

-

PaboTta paBHOAENCTBYIOLWEM BCEX CUA, NPUNOXKEHHDIX K TeNly paBHa
M3MEHEHMUIO ero KNHEeTUYECKO IHeprum

2.lloTeHuManbHaa sHeprusa
-9HepeuUAd, KomopaAa onpedenﬂemc;q 83AUMHbIM T10/IOHEHUEM 63aumodeljcm3yfou4ux
mesn usu yacmeli 0OHO20 U Mo020 e mesnd (QHGDFMH BSaMMO,ﬂ,eVICTBMﬂ)
A =mgh =mg(h, — hy) = mgh; —mgh,

[ E, =mgh ] - NMOMEHYUanbHasa sHepaus, MoOHAMo20 Hao 3emnel mena

[ A= Ey —E,y =—(Ep; — Epr) ] - Teopema O NOoTeHLUNaNbHON 3HepPrum

Pabora, coBepluaemas CMN0OU TAXKECTU, paBHA USMEHEHUIO NOTEHLUANIbHOMK
3Heprum Tena, B3ATOMY C NPOTUBONO/IOXKHbIM 3HAKOM

kx?  kx?
= -5 = (Ep1 — Epz) = —(Epz — Ep1)
kAx*
E, = 2 - MIOMeHyUas6HAA 3Hep2us yrnpy20 0egpopmupo8aHHO20 mena

IloTeHIHaABHASI YHEPTHS YyIPyro Ae¢opMHPOBAHHOIO Te€Aa paBHa paboTe,
KOTOPYIO COBEpPLIAET CHAA YNIPYTrOCTH IIPH IIepeX0oZe TeAa B COCTOTHHE,
B KOTOpOoM zAedopMalHa paBHA HYAIO.
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H.A.KopmakoB 3aKOHbI COXpaHeHUs B MEXaHUKe 10 knacc

KuHeTHYEeCKasI H IOTEHIIHAABHAS 9HEPIrHH

OHeprua - BaKHeEHIIee IIOHSATHE B MexXaHHKe. UTo Takoe sHeprus? CylecTBYeET
MHOXKECTBO OIIPENEACHUH, U BOT OJHO U3 HUX.

OHepaust - 9mo cnocobHocms mena cogepuiams pabomy. [Apysumu croeamu, ecau
mesio cnocobHo cogepuums pabomy, 3Hauum, oHo obradaem sHepauell.
KuHeTHYeCKass 9HEpPrusa

Ecan Teao ABHUrasoCh, IIOA AECHCTBHEM KAKHX-TO CHA M HU3MEHHAO CBOIO CKOPOCTB

orvl mo v2. B orom CAy4dae CHABI, [OEHUCTBYIOIME Ha TEAO, COBEPIINAU
oIIpesieA€HHYIO paboty A.

PaboTa Bcex cuA, IeHCTBYIOIINX HA TE€AO, paBHA paboTe paBHOAEHCTBYIOLIEH

cuabsl. A = XFS

YcTaHOBHM CBS3b MEXKY U3MEHEHHEM CKOPOCTHU Teaa U paboTol, CoBepIIeHHOH
AeHACTBYIOIIMMHU Ha TEAO CHAAMHU. [JAd IIPOCTOTHI OyZIEM CUHTATh, YTO Ha TEAO

>
ACHUCTBYET o4HaA CHAA F, HallpaBA€HHAad BAOAb ITPAMON AMHUH. Ilom mericTBHEM 3TOH
CHABI TEAO ABHUXKETCA PABHOYCKOPEHHO U HpHMOAHHeIZHO. B sToMm CAydac

= > — —
BEKTOPHI F, U, @, S COBIIQAAIOT 10 HAIIPABAEHHIO U X MOXKHO pacCMaTpPUBATh KaK
aareOpanyecKre BEAUYUHBI.

PaGora cuabl F paBHa A=Fs.

"%‘”1

[TepemeliieHHEe Teaa BbIpazkaeTcd (POPMYyAOH § = »

2

2 2 2
Vyo—V Vy—V
orciona A=Fs=F % = ma >—%-

2a

2 2
mv mv
AU A= TZ - Tl

Pa60Ta, COBEpPILICHHAA CHAOMH, IIPOIIOPIIMOHAABHO HM3MEHEHHIO KBaJpaTa CKOPOCTHU
TEAQ.

KuHemuueckxast JHep2ust mena paseHa nosltoéuHe npousee&enua Maccoel mena
HaQ tceaapam €20 cKopocmu.

Kunemuueckas sHepeust - sHepeust 0auokeHust meaa. Ilpu Hyneeoli ckopocmu OHA PasHA HYJTO.
TeopeMa 0 KHHETHYECKOH 3HEPTrHH

CdopmyanpyeM TeopeMy 0 KUHETHYECKOH SHEPTHH TeAa.

Paboma npunoskeHHOU K mesy Cusbl pasHa UsMeHeHU KUHemuueckoil sHepauu
mena.

[aHHOe yTBEpPKAECHHE CIPaBEIAHUBO M TOTA, KOTAA TEAO ABHKETCH IIof AeHcTBUEM
I/I3MCHHIOH.ICI>1CH II0 MOAYAIO 1 HaAITPaBACHHUIO CHABI.

| A=Fpn-Ex |

Takum o6pa30M, KHHETHUYIECKad SQHEPIrUud TE€Aa MacCChI 1M, ABUXKYIIIETOCAd CO

CKOPOCTBIRO 1_7), paBHa pa60Te, KOTOPYIO CHAA OOAZKHA COBEPIIUTE, 4YTOOBI pa3orHaTsb

o mv2
TEAO 10 3TOU CKOPOCTHU. A = - = E.

mvz
YT0OBI OCTAHOBUTH TEAO, HY?KHO COBEPIIHUTE paboTy 4 = -— = —E
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H.A.KopmakoB 3aKOHbI COXpaHeHUs B MEXaHUKe 10 knacc

ITIoTeHIIHaABHASA 9HEPTHA
OTO 5Heprud B3aUMOAECUCTBHUA T€A, KOTOPAsd 3aBUCHUT OT HUX ITOAOXKEHHI.

Hanpuwmep, TeA0 TIOAHATO HA ITIOBEPXHOCTHIO 3¢MAH. YeM BBIIIIe OHO IIOHATO, TEM
OoabIlle OymeT IoTeHIIHaAbHasI 3Heprud. Korza Teao magaeT BHU3 10 AeHCTBUEM
CHABI TSIZKECTH, 9Ta CHAA coBepIaeT paboty. [IpuueM paboTa CHABI TSIXKECTHU
oIIpeeAseTCd TOABKO BEPTHUKAABHBIM IIepeMEIIEHNEM TeAa U He 3aBHCUT OT (POPMBI
TPAEKTOPHH.

Boobwie o nomeHyuanbHOU 3HepauUlU MONHO 2080pUMb MOJIbKO 8 KOHmMeKcme mex
cun, paboma Komopblx He 3asucum om opmbl. mpaekmopuu mesaa. Takue cusbl
Ha3bleAOMCST KOHCEP8AMUBHBLIMU.

[IpuMepbl KOHCEPBATUBHBIX CHA: CUIA MsXKeCcmu, CULA Ynpyzocmu.

Korma Teao0 [OBUIKETCA BEPTHUKAABHO BBEpPX, CHAA TSIXKECTH COBepIIaeT
OTPHULATEABHYIO paboTy, a KOoTZa TeAO ABUXKETCH BHU3 — IMOAOKHUTEABHYIO PaboTy
(an ABNXeHUN TeNna BHU3 (OCb y HanpasBaeHa BHM3) YCKOpeHune CBO6OLI,HOI'O nageHnAa Cco 3HakKomM nAkoC,
cneposaTesibHO, U paboTa ToXe CO 3HAKOM MJIOC, a NpU ABUMKEHUM BBepx (OCb y HanpaB/ieHa BBepX)
YCKOpeHHne CBO60,CI,HOI'O nageHma co 3HaKom MUHYC, CaieaoBaTesibHO, pa60Ta TOXe CO 3HAaKOM MMHyC)
PaccmoTpuM mpuMmep, Korjga IIap HEePeMECTHACH W3 TOYKHU C BBICOTOM h; B TOYKY
C BBICOTOH ho.

o

[Tpu aTOM CcHAa TIKECTH COBepIIHAa paboTy, paBHYIO

A = - mg(hz2—-hi)=—(mgh2-mghi)
Orta paboTa paBHA U3MEHEHHUIO BEAUYUHBI mgh, B3ATOMY C IIPOTHBOIIOAOXKHBIM
3HAKOM.

Beanuuna | Ep=mgh |- nmoTeHIIHaAbHA SHEPTUS B IIOAE CHABI TSIKECTH.

Ha HyAaeBoM ypoBHE (Ha 3eMA€) IIOTE€HIIMaAbHAad SHEPTUs Teaa paBHA HYAIO.

www.kormakov.ru Crpanuia 8




H.A.KopmakoB 3aKOHbI COXpaHeHUs B MEXaHUKe 10 knacc

IIoTeHIHAABHASI IHEPTHS - YACTh NIOAHOH MEXaHHYECKOH HEPrHH CHCTEMHBEI,
HaxXoAsIlIeHCsI B TI0A€e KOHCEPBAaTHBHBIX CHA. [loTeHIIHaABHAs YHEPrHUs
3aBHCHT OT IIOAOXKEHHS TO4Y€K, COCTAaBASIOIIHX CHCTEMY.

MO3KHO FOBOPUTE O IOTEHITMAABHOM YHEPTUHU B ITOA€ CHABI TAXKECTH, IOTEHIIUAABHOMN
SHEPruU CKATOU IMPYKUHBI U T.[.

SlcHO, YTO IOTEHIIMaAbHAs HEPTHs 3aBHCHT OT BbIOOpa HYAE€BOTO YPOBHS (Hadasa
koopauHatT ocu QY). I[lomuepkHeM, 4TO (PUHYECKUN CMBICA HMEET U3MeEHeHUe
IIOTEHIIMAABHOM BHEPruU IIPU IIEPEMEIIEHHH TeA APYyT OTHOCHUTEABLHO apyra. [lpu
AIO0O0OM BBIOOpPE HYAEBOTO YPOBHSA H3MEHEHHE IIOTEHIIMAABHOM OSHEPTUu Oynetr
OQUHAKOBBIM.

IloTeHIHaABHASA YHEPTrHSA NPYKHHBI

IIpencraBuM, 4TO B IIEPBOM CAy4Yae Mbl B39AU NIPYKHUHY U YAAUHHAHU €€ Ha
BEAWYHHY X. Bo BTOpoM caydae MbI CHadYaAa YOAMHUAU IIPYKUHY Ha 2X, a 3aTeM
YMEHBIIIMAU Ha X. B 000UX caydasx Npy:KHHa oKa3asach pacTdHyTa Ha X, HO 3TO
OBIAO CcIEAQHO Pa3HBIMHU CIIOCOOAMH.

[Ipu 3TOM paboTa CHABI YIIPYTOCTH IPU U3MEHEHUH OAWHBI IIPY?KHUHBI HA X B 000MX

CAydadx 6I:>IAa OMHaKoOBa B paBHa
kx?

Aynp=—A=- N

fo?

Beanuuna| g =
p 2

Ha3bIBAETCH IIOTEHIIMAABHON SHEPTHUEN CKATOH IIPYXKUHBI.

OHa paBHa paboTe CHABI YIIPYTOCTH IIPU IIE€PEXO/IE U3 JAHHOI'O COCTOSHUS TeAa B
COCTOsIHHE C HyAeBOH nedopmaliiei.

TeopeMa O NOTEHILHAABHOH 3HEPTrHH.

Paboma cunbl msokecmu uau ynpyaocmu pasHa UIMEHEHU0 NOMeHUUAIbHOU
SHep2uuU, 8351MOMY C NPOMUBONOJIOIKHLIM SHAKOM.

[ A=-Gp-Ep) |
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H.A.KopmakoB 3aKOHbI COXpaHeHUs B MEXaHUKe 10 knacc

bnok -3 0K-10.3.4

3AKOH COXPAHEHHS SGHEPI'HH

Paccmompum dsuxeHue mena no mpaekmopuu 1-2-3

7y &7 1.E, = 0;E, = mgH; Ey=mgH

2
2.E, = %;V2 = 2g(H — h); E, = mg(H — h); E, = mgh

H -+ 02 E, =mgH — mgh+ mgh = mgH
E my?2
h i 3.EK=T;V2=ZgH;EK=mgH;Ep=0
y y &3 Eq =mgH

MNonHaa mexaHMYecKasa 3Heprua Tena unum
3aMKHYTO CUCTEMDI TEJl, Ha KOTOpPbie He [ Eiq+Ey=Eqo+Ep }
AENCTBYIOT CU/Ibl TPEHUA OCTAeTCA NOCTOAHHOM

3aKoH cripasednus, Koeda Ha meso delicmayem He MOsIbKO CUA MAXECMU, HO U cunad
yrpy2ocmu, m.K. 07151 3mMux cus crpaeedsiusa meopema o rnomeHyuasbHol sHepauu.

Paccmompum ybbiab nomeHyuanbHoU U eo3pacmaHue KuHemu4eckol sHepauu

1.y6bue (1 — 2) — AE, = E,; — E,, = mgH —mgh
2.Bo3pacranue (1 — 2) — AE, = E,, — E,y = mgH —mgh — 0 =mgH —mgh

Ha ckonbKo yBennumnBaeTca sHeprua Tesia O4HOro BUAa, Ha CTOJIbKO XKe
YMEeHbLUAeTCA 3HepPrua Tena Apyroro BMaa, T.e. Npoucxogut
npesBpaLLeHue 04HOro BUAA MeXaHUYECKo 3Heprumn B 4pyrou.

lNepBOOTKpbIBaTENb 3aKOHA COXPaHEeHUA 1 npespalLeHusa sHeprum — M.B.JTomoHOCOB.
Yepes 100 net P.Mariep, Ax.Axoynb, 3.X.JleHy u I.Tenbmronbu, —
YCTaHOBW/IN 3aKOH COXPAaHEHUA SHEPTUM KaK BCeOOLL M 3aKOH Npupoapl
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H.A.KopmakoB 3aKOHbI COXpaHeHUs B MEXaHUKe 10 knacc

B/1OK - 3 Moemopum meoputo! B3K-3

«3aKOHbI COXpaHeHUAa B mexXxaHuke»

1.Ymo Hasbiearom umnyasCom mena u UmmnysbCoM CUsbl?

2.3anuwume opmysbl UMIYaA6CA Meaa u UMnyasca cusol?

3.Kakosa eduHuUya usmepeHusa umnyasca mesaa e CU?

4.Kak ycmaHosumeb 3GKOH COXPAHeHUs UMMYAbCa HA npumepe 83aumoodelicmeaus 08yx mes 8
3amMKHymol cucmeme?

5.4Ymo makoe 3amkHymasa cucmema?

6.Chopmynupylime 3GKOH COXPAHEHUA UMIYbCa.

7.Kakosbl epaHuUybl MpuMeHUMOCMU 3aKOHA COXPAHEHUA UMIy6ca?

8.KaKoe dsuxteHue Ha3b18AHOM PEAKMUBHbLIM ?

9.0m 4ye20 3a8UCUM CKOPOCMb PaKemol?

10.Kakoso ycmpolicmeo oOHocmyneH4amoli pakemeol?

11.Kakoso ycmpolicmeo mHozocmyneH4yamod pakemsi?

12.Ymo Ha3sisarom mexaHuyeckol pabomoli?

13.Kakas chopmyna nossonaem paccyumame pabomy? EOuHuya pabomei?

14.B KaKux cny4asx cuna cosepuiaem pabomy, a 8 KAKUX OHA PABHA HY0?

15.Yemy pasHa paboma cusnsl ynpy2ocmu?

16.Yemy pasHa paboma cusnbl mpeHua?

17.Kak paccsumames pabomy cusnel maxcecmu npu 08UXEHUU mesd 8 8epPMUKANbHOM
HanpasneHuu?

18.Kak pacciumames pabomy cusnel maxcecmu npu 08UXeHUU mesa Mo HaKAoHHOU naockocmu?
19.3asucum au paboma cunel maxecmu om gopmsl mpaekmopuu? Kak amo 0oKazame?
20.Yemy pasHa paboma cunesl maxcecmu Ha 3aMKHymol mpaekmopuu? Kak amo dokazame?
21.Ymo Ha3bisarom sHepaueli?

22.Kakue hopmbl mexaHu4ecKol sHepauu cywecmsyrom? Kak 0603Hauyaemcs sHepaus, U 8 KaKux
eduHuyax usmepsaemca?

23.Ymo maKoe kuHemuy4eckasa sHepaus? Kakas popmyna no3sondaem eé paccyumame ?
24.Cpopmynupylime meopemy o0 KuHemu4ecKol 3Hepauu.

25.Ymo Ha3blearom nomeHyuansHoU sHepaueli?

26.KaKkasa hopmyna noseosansem paccyumames nomeHYyuanbHyr sHepauro NoOHAMo20 Hao 3emnél
mena?

27. Kakasa choopmyna nossosnsem paccyumame nomeHYyuUasabHy 3Hep2Uko yrpy20
deghopMuposaHHO20 mena?

28.Cepopmynupylime meopemy o0 nomeHyuaabHol 3Hepauu.

29.Ymo maKoe nonHaa MexaHU4YecKaa sHepaus?

30.Bbisedume hopmysy, 8bIPAHAOUWLYH 3GKOH COXPAHEHUA SHEP2UU MEa HaA Npumepe e2o
dsuxceHuUA Nood delicmauem cusnbl maxecmu.

31.Cpopmynupylime 3aKOH COXpAHEHUA SHepauU.
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H.A.KopmakoB 3aKOHbI COXpaHeHUs B MEXaHUKe 10 knacc

OcHoOBHbIEe popMyABbI pasdaesa «3aKOHBI COXpPaHEHHSI»

Umnynbc Tena

— — M
P =MV - KI*-

anynbcom Uan Konnvyectsom gsuKeHuA
Haseleaemeca npou3eedeHue Maccel mesa Ha
€20 CKopocmpe.
MMHYIIbC —BEKTOpPHaA Be/JI4YUHA —
HaripaesieHUe esekmopa umnyseca cosnadaem c
BEKMOPOM CKopocmu

AP = mAD = FAt — H * ¢

UsmeHeHue umnysneca mena pasHo umrysisecy
cusel.

3aKOH coxpaHeHuA umnyabca

m11—51 + m21_7>2 = ml‘l_;{ + mz‘l—jé

Feomempuueckas cymma UMMYaAbLCO8 mes,
coOCmMasAfAuwux 3aGMKHYymMyH cucmemy,
ocmaemcs nocmosAHHoU npu  nwbbix
e3aumoodelicmeuax men asmoli cucmemol
mexcoy cobodl.

(3aMKHymasa cucmema — cucmema, Hda
Komopyto He delicmayrom 8HelWHuUe Cusbl)

Pabora

A=FScosa= 1H+1m = 1/Ix

CKAAAPHAA 8e/U4YUHA, PABHAA NPoU38e0eHUH
MoOys cunel, Oelicmeayrowell Ha meso, Ha
MOOyr1b nepemew,eHus U Ha KOCUHYC yena
MeX0y 8eKMopamMu cusbl U nepemeweHus
(unu ckopocmu).

kAx? Paboma cunwi ynpyaocmu
A=——
2
A, = —F.;, S cosa Paboma cunel mpeHusa
A =mgh Paboma cunel maxcecmu
MowHoCTb
N=2_Bt Ckopocmeb gbinoanHeHUA pabomei
t
dHeprua

8e/1u4UHA, XapaKkmepu3syowas cnocobHoCmb mesna uau cucmemMsi mes cosepuams
mexaHu4eckyto pabomy.

my? KuHemuueckasa sHepausA — sHepaus, Komopol
E.= 2 o0bsnadaem mesno ecnedcmeue c80€20
osuxceHusA
A= E,—FE4 Teopema o KuHemu4eckol 3Hepauu - paboma
pasHoldelicmayrouweli 8cex cus, MNPUAOHEeHHbIX
K mesy pasHa U3MeHeHUo e2o KUuHemu4ecKoul
SHepauu
E, =mgh MomeHyuanbHaA s3Hep2us, MOOHAMO20 Had
3emnéli mena.
kx? MomeHyuanbHas aHepauAa yrnpy20
Ep, = 2 Oeopmupyemo2o mesna

A= Epl - EpZ = _(EpZ - Epl)

Teopema o ﬂomEHL{UClﬂbHOU 3Hepeuu

EKl + Epl = EKZ + EpZ

30aKOH COXpPAaHeHUA 3Hepauu
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