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TEMA 2: /luHaMukKa MaTepHaJIbHONA TOUYKH
Jlunamukou Hazvigaemcs pazoen Mexanuku, u3y4aroujull 3aKOHOMepPHOCMU MEXAHUYECKO20
08udiceHus mei, 00ycio8eHHble 0eUCm8YIOWUMU HA HUX CUTAMU.

OcHOBHBIE IOHATHSA THHAMUKH
Mexanuueckum 63aumooeiicmeuem mesl Hazvl8aemcs 83aumooelicmasue, 8 pe3yibmame
KOMOpo20 mena UsMeHsiiont C8010 CKOPOCHb Uil 0e@opMupyomcsi.
Jegpopmanyueii nazvisaemcs seienue usMeHeHus: hopmbl UIU pazmepos meida noo GIUIHUEM
BHEUHUX 8030€UCMEULL.

Cuia F
JIns onrcaHusi MEXaHUYECKOTO JICUCTBUS OJTHOTO TeJIa HAa IPYrO€ BBEJU MTOHSITUE CHIIBL.

—

Cunoi F  naswisaemces BEKMOPHASL  BEIUYUHA, AGTANOUAACT MEPOU MeXaHUuyeckKo2o
6030elicmeusi Ha meno Opyeux mei uiu uaudeckux nojell u Xapaxmepuzyroulas 6eiudury u
HanpasjieHue 3mo2o 8030elcCmeusl.

Macca Teaa M

Maccoit mena M Hasvieaemcs ckanaApHas GelUYURHA, KOMOPAS XapaKkmepusyem uHepmuovle u
2pasumayuoHHvle Ceolicmea meid.

Macca Tena — eenuuuna aooumuenas (To €CTh Macca Tejla paBHA CyMME MacC BCEX €ro

gacreii: M=M, +M, +...+M_ = Zmi ).

3akonsl HbroToHA
Ilepeotii 3axon Hotomona (3aK0H UHEPIWN)
B unepyuanvuoii cucmeme omcuéma, meno Haxooumcsi 8 COCMOAHUU NOKOSL UU OBUNCEMCS
PABHOMEPHO U NPAMOTUHEUHO, eCU HA He20 He Oelicmayom opyaue meia uiu oeucmsaue opyux
mejl CKOMNEHCUPOBAHO.

Du3uyecKuil Cmuici nepeoco 3aKoHa Hvromona:
1. oH «T'OBOPUT» O TOM, KOTra TCJI0 ABUIKCTCA 0e3 YCKOPCHHUA,

toects d =0, ecn ZFi =0;

2. OH «BBOJIUT» B PACCMOTPEHHE MOHATUE NHEPLUUAIBHON U HEMHEPIIUAIBbHON CUCTEM OTCUETA.

Hnepyuanvnas cucmema omcuéma - 3mo cucmema omcuéma, Komopas 08udicemcs 6Oes
yexopenus (to ects @ = 0).

Heunepyuanvnasa cucmema omcuéma - 3mo cucmema omcuéma, Komopas OBUNCEMCS C
yexopenuem (to ects @ Z 0).

Oo0viuno 6 Kauecmee UHEPUUAILHOU CUCEMbL OMCYUEMa eblOUPaIOm nOBEPXHOCMb 3emau
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Bmopou 3axkon Hetomona
(OCHOBHOE YpaBHEHUE JUHAMUKHU MMOCTYNATEILHOTO JIBUKEHUS )
B unepyuanvhoti cucmeme omcuéma 8eKmMOPHAs CYMMA 6Cex CUl, OeUCmEYIOWUx Ha meso

E Fi , pasHa npoussedenuio maccol 3moco mena M na coobwénnoe emy yckopenue a

—

Z'E, =ma wum pr =ma,

rae pr = Z F=FK+F +...+ F, - pesynomupyrowasn ecex cun, oeiicmsyowux na

meio.

Du3zuueckuili cmuvici 6mMoOpo2o 3aKOHA Hvromona:
1. on «T'OBOPHUT» O TOM, KOraa TCJI0 ABUKETCA C YCKOPCHUCM, TO CCTh

a+#0, ecmn Zﬁ, #0:

M

Ke
2. BBOOUT Pa3MEPHOCTH CHJIBL: [F] =—

C

H , Herorom.

Tpemuu 3axkon Hoiomona
(3aKOH 1eHCTBUS U IPOTUBOICHCTBUS)
Tena oeticmgyrom opye Ha Opy2a ¢ CULAMU PABHBIMU NO 8ETUYUHE U NPOMUBONOLOHNCHBIMU HO
HanpasieHuio:

Du3uuecKuil CmMvlici mpembsbelo 3aKOHA Hvromona:

1. on «TOBOPUT» O TOM, 4TO CHJIa €CTb PE3YJIbTAT BSaHMOHeﬁCTBHH TCII,

2. 9TO CHIJIBI BCCraa BO3HUKAIOT IIapaMu, OHHU OI[I/IHaKOBOfI npupoabl, pPaBHLI IO BCIINYHHC,
IIPUIIOKCHBI K Pa3HbIM TCJIaM U IIPOTHBOIIOJIOKHO HAIIPAaBJICHEI.

CuJiibl B MEeXaHUKe
Cuna zpasumauuu Fepae (cuyia rpaBUTAIMOHHOTO MPUTSKEHUS MEXKIY IBYMS

MaTepUaIbHBIMU TOYKAMHU ). M — —
m
Mm ap ap
szag =G 5 - 3akoH BcemupHoro TsaroteHus, > <
r
rae M wm - maccor MaTepHUaIbHBIX TOYCK, K2, 7
2
11 H M
G= 6, 67-10 7 ——- rpaBUTAllMOHHAs IOCTOSIHHAS,

2
Ke

I- pacCTOAHNUEC MCIKAY MATCPHAJIBHBIMA TOYKaAMMU, M.



w

—

Cuna mancecmu F,,,. (cuna, c KOTOpoil rpaBUTAIIMOHHOE TTOJE 3EMIIM MPUTATHBACT K cebe
TEJO).

—

Fm;lofc = mG!

—

rae M - macca tena, K2;
M mg
g= 9-810_2 - YCKOpEeHHE CBOOOHOTO MaICHMUSI.

Oco6ennocTs e
- CWJIa TSDKECTH MPUJIOKEHA K IEHTPY TSHKECTH Tejla U HalpaBlieHa BCET/Ia BEPTUKAIBHO BHH3.

Cuna peaxyuu onoper N (3H) (cuna, ¢ kKoTOpOit OnOpa IeHCTBYeT Ha
TEJIO).

Oco6ennocts N :
- IPWIOKCHa K TEIy W HamlpaBlieHA NEPICHINKYIAPHO MOBEPXHOCTH
CONPUKOCHOBEHUS;

- BCJIMYHHA N HaXoaguTcCA N3 3aKOHOB HrroToHa.

Cuna namsascenusn numu 1 (13) (Cuia, ¢ KOTOPOIl HUTh MIIM HOJBEC JEHCTBYIOT Ha TEJIO).

OcO00OEHHOCTb:
- CWJIa HATSDKCHUS HHTH TPUJIOKEHA K Ty W HaIlpaBjcHa OT Tejla BJIIOJIb
HUTH,

T . CHJa HATSKEHUS |  BO3ZHHUKAET NpH HATSHKCHHM HUTH W €€ BeJIMYHMHA

3aBUCUT OT XapaKTCPUCTHK ABHIKXCHHA TCJIA,
- BCJIMYHHA T HaxXoauTcCsa U3 3aKOHOB HgeroTona.

Bec mena P (cuma, ¢ KOTOpOM Teo, BCIEACTBUE NPHUTSHKEHUS K —
3emiie, 1aBUT Ha OMOPY WJIU PACTSATUBAET MOJIBEC).
Oco0eHHOCTB: - BEC MPUJIOKEH K OMOPE WIH MOJIBECY;

- BEJIMYMHA Beca TeJla 3aBUCHUT OT XapaKTEPUCTHUK JBIKCHUS TeJa;

- BEC TeJIa HAaXOAUTCA U3 3aKOHOB HpIoTOHA. Ty O

—

ITo Tperbemy 3akoHy Hprorona P=—-N wm P=-T. - -
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—

Cuna ynpyzocmu Fynp (cuia, BO3HMKAIOIAS MPU YIIPYTro# AepopMaliuu Tea).

Fynp:kX-SaKOHFYKa,Z[JIH W—— ‘0 :
ynpyroi nedopmanuu, Wf iW! ‘ N
rae K (ka)- kooddurment ynpyroct, E; AAALARAL F R
FAFAA e —

M
X (ukc)- BenuduHa Aedopmaiuu, M.

. B!

|
|
|
ynp,
|
1
'

CuJibl TpeHus
Cuna mpenus CKobIHCEHUA Fmp (3TO cwia, BO3HUKAIOMIAS MEXAY MOBEPXHOCTIMU

COMMpUKACAIOIMINUXCA TCJI IIPU HUX ABMKCHHUHW OTHOCHUTCIBHO APYI Apyra H HaIIpaBJICHHAsS B
IIPOTHUBOIIOJOKHYIO CTOPOHY BCKTOpa OTHOCHUTEJIbHOM CKOpPOCTH TGJIa).

Fmp — [LtN ' UUINH

*r—>

rae U (Mro) - KO3(QQHUIMEHT TpeHHsA CKOJbXKEHHs, Oe3pasmepHas _. Fv
(BeqinumHa TaOiMYHasl, 3aBUCSIIAs OT MaTEpUAJOB TPYLUIUXCA Tl U P L
coctostHns nx noepxHoctn); N - cua peaxmuu omopsr, H. TrrTTY
Cuna mpenusa nokos Fmp.nOK (cuyia, BO3HUKAOMIAS MEXAY O =
IIOBEPXHOCTSIMHU CONPUKACAIOLIMXCSA TEJI IPU IONBITKE CABUHYTH OJHO  — F
TEJIO IO MOBEPXHOCTHU APYroro W HalpaBJICHHas B HpOTHBOEOJIO)KHYIO Ep 1>
——

CTOPOHY BO3MOXHOTO JBHWXEHHUS Tejla, TO €CTh, €CJIU Obl Fmp_nOK HE

OBLIO).

—

OcobenHocTn Fmp, nok - BEIIMUMHA MIEPEMEHHASI U MOXKET U3MEHSTHCS B MPEAEiax:

0< Fpppnoe < F™ = uN.

mp.nok —

—

Cuna mpenusa Kauenus Fmp_,(aq (cwia, BO3HHUKAIOWIAsE MEXKAY IMOBEPXHOCTSIMHU

CONPUKACAIOUIUXCS TEJ MPU KAUEHUHU OJTHOTO TeJia MO MOBEPXHOCTH JIPYTrOro ¥ HaImpaBJeHHAs B
MIPOTUBOMOJIOKHYIO CTOPOHY BEKTOpPAa OTHOCUTEIBLHON CKOPOCTH TENa).

N
Fmp.Kaq = Uy T’

rae Uy (Mo Ka) - KoOO(QQUIUEHT TPEHUS KaueHus, M, MeTp,

(BenmumnHa TaOMWMYHAs, 3aBUCAIIAS OT MAaTEPUATIOB COMPUKACAIONIUXCS TET M COCTOSIHHUS WX
MTOBEPXHOCTH);

N - cuna peakuuu onopsr, H,
I' - pamuyc karsierocs tena, M.
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Cuna COnRpomueJieHuA FC (CI/IJ'Ia, BO3HHUKaromasa mnpu ABHUKCHHUU TCJIa B XKUAKOCTU WA
ra3c¢ M HalpaBJICHHAs B IIPOTHUBOIIOJOXHYIO CTOPOHY BCKTOpa OTHOCUTEIBLHOU CKOPOCTH TCJIa
D).

- Ecam orHOCHTEIbHAs CKOpPOCTBh TClJIa 0O MHOroO MCECHBIIE

—

in CKOPOCTH 3BYyKa B JJaHHOH cpefie, TO ecTh U << Ujgypeq, TO

F.=av,

KLY 7 -ecnn OTHOCHMTENBHAS  CKOPOCTh Tena U IPHOIM3HTEIBHO

paBHA CKOPOCTH 3BYKa B JaHHOH Cpefie, TO €CTh U R Uy, , TO

2
F. = po°.
- €CJIM OTHOCUTENbHAsI CKOPOCTh Tella U MHOro OO0Jbllle CKOPOCTH 3ByKa B JAHHOW cpejie, TO
3
ectb U >>UVygyq , TO FC =0,

e o, 3 u Y - Ko3pPUIHMEHTHl CONPOTUBICHNUS, BENMYMHA KOTOPBIX 3aBHCHT OT (OPMBI
JBIDKYIIETOCs Tea.

Cuna Apxumeoa F apx (BBITAJIKMBAIOLAsl CUJIA, HANpAaBIICHHAas BEPTUKAIbHO BBEPX U
AeCTBYyIOIIAs Ha MOrPYKEHHOE B KUAKOCTb WM ra3 TEJO).
Fapx = p oHC gV ! F:

Ke
rae O.,.(PO)-TIOTHOCTB KUAKOCTH (W Tasa), — ;
M

— —

F

px 1 F;.'/).\‘ 2 apx3

2,
)

M Vi Vrzi
7 -
3 P

VT - 00bEM MOrPYKEHHOM B )KUJIKOCTb WJIM T'a3 4acTu Tena, M .

J (3x3) - yckopeHne cBOOOIHOrO MaJeHus,

OcobenHocTn Fapx: MPWIOKEHA K IEHTPY TSHKECTH 00bEMa BBITECHEHHOW KUIAKOCTH U

HalpaBJICHA BEPTUKAJIILHO BBCPX.

Yci10BHA IJIABAHHUA TeJl
- >
ectd P, Z Locuokocnu» TO TETO TOHET,

- €CJIn TO TEJIO BCIIJIBIBACT,

mena p JHcuoKocmu ?

- CCIN Myona ™ Focuokoemu 0

TO TCJIO HAXOAHUTCA BO B3BCIICHHOM COCTOsSHHU.
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IIpaBuiio onpenesieHUs1 CHJI, 1efiCTBYIOIIMX HA TEJIO
UtoObl TPAaBHIBHO ONPENEIUTh KOJMYECTBO CHUJI, JEHCTBYIOIIMX Ha TENO, HEOOXOIUMO
IPUIEPKUBATHCS CIIEIYIOIIETO MTpaBuia:
Ckonvko  ¢husuueckux — nonei  (2pasumayuonHoe,  INeKmMpuyecKkoe,  MASHUMHOE,
INEKMPOMACHUMHOE) U mell Oelcmeyem HA OaHHOe MeJlo, CMOIbLKO U CUl (NI0C CUbl MpPeHUs
U CONPOMUBTIEHUS, eClU OHU eCMb NO YCI08UI0 3A0aYU)

OcHoBHbBIE CBOMCTBA PU3HYECCKUX MOJICH
- T'PAaBUTANIMOHHOE: OKa3bIBa€T CUJIOBOE BO3JCICTBHE Ha Tela, obJjajaronue Maccou (cuia
TSOKECTH U CUJIa TPABUTALINN),
- JJIeKTPpHYeCcKOe: OKa3bIBACT CUJIOBOE BO3CHCTBHE HA HEMOABMKHBIC M JIBUKYIIUECS
anekTpuueckue 3apsabl (cuna Kynona),
- MAarHUTHOE: OKa3bIBae€T CHJIOBOE BO3JCHCTBHE HAa MAarHUTHI, MPOBOAHHUKU C TOKOM (CHIa
Awmmnepa) u nBuxyiuecs 3apsiabl (cuia JlopeHia),
- 3JIEKTPOMATHUTHOE: 00JaJaeT OJJHOBPEMEHHO CBOMCTBAMHU 3JIEKTPUUYECKOIO U MATHUTHOTO
TIOJIEH.

Tlocne mnaxoorcoenus koauuecmea CUJL, 0€MVCI7/18_)/}0LL!MX Ha meJjo, HYJICHO onpedeﬂumb
I/ZOP}ZOOK genuyun smux cui. Temu cuitamu, eeruduHa Komopblx 60 MHO0O20 pd3 MEHbULE
oCcmajlbHbIX, 00bIYHO npeHe6peeai0m, maxK KaxKk OHU CYUWeCmBeHHO2cO 6IUAHUAL HA cumyayuro He
oKassleaiom, d peuterHue 3a0a4u 3HAYUMENbHO YCIOIHCHAIOM.



