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O¢opmMuTh KOHCIIEKT. 3anUcaTh OCHOBHBIE onpenesaeHus U ¢popmyJibl. PermmTs 3a1a4u.
Tema: 3akonpl HeloTona

3aKkoHaM MEXaHHMKHU HOJUUHSIOTCS JBHKEHMS BCEX OKpYXKarollux Hac Tenl. [ljig Toro uytoObl OTKPBITH 3TH

3akoHbl, HpIOTOHY He MOTpeOoBanuch Kakue-1100 cIoxkHble IpUOOpsI. JoCTaTOUHBIMU OKa3aJIUCh IPOCTHIE

ombIThl. ['TaBHAs 3amaya cocTosyia B TOM, YTOOBI B OTPOMHOM pa3HOOOpa3suu JBM)KEHUH TNl YBUICTH TO

CYLIECTBEHHOE, YTO OIPEJIEISIET XapaKTep ABMKEHUS KaXA0I0 Tela.

Yro sABIsAETCSA IPUUMHOM NTOSABICHHUS YCKOPEHUS IIPU ABM)KECHUU Tena?

IIpu kakoM ycIOBHM TEJI0 HAXOAUTCS B COCTOSHUU IOKOSI MJIM PABHOMEPHOI'O MPSIMOJIMHENHOTO IBUKEHUS?

JluHaMuKa - pa3jgej MeXaHUKH PacCMaTPUBAIOIIMN B3aHMOJCHCTBHUS TeJl, IBJISIOIIAECS NMPUYHHON

U3MEHEeHUs! ABUKEHHUS ITHX TeJI, T. €. K3MEHEHHS HX CKOPOCTeil.

Bonpoc o BeiOOpe cucTembl OTCuéTa B JUHAMUKE HE sABISETCA HPOCThIM. BbpiOepeM BHauane cucremy

oTcuéTa, CBI3aHHYIO C 3¢MHBIM IIapoM. /[BikeHue Ten BOJIM3M MOBEPXHOCTH 3eMiu OyAeM paccMaTpHBaTh

OTHOCHUTEJIBHO CaMOW 3eMIIH.

UYro BeI3bIBacT yckopenue ten? Eciu Terno, nexaliiee Ha 1oLy Wiu Ha CTOJIEe, HAUMHAET JBUTAThCs, TO BCETAA

10 COCEJICTBY MOKHO OOHAPYKUTh MPEAMET, KOTOPBIN TOJIKAET ATO TEJIO, TSHET WM JACUCTBYET Ha HEro Ha

paccTosiHUU (HampuMep, MarHUT Ha >kese3Hbli map). [loauaTeii Haj 3eMi€ll KaMeHb He OCTa&TCsl BUCETh B

BO31yXe, a nagaer. O4eBUAHO, YTO UMEHHO JIEHCTBUE 3€MIIM IPUBOJIUT K ITOMY.

H3meHenne ckopocTH Tesa (2 3HAYMT, YCKOPEeHHe) Bcera BbI3bIBaeTCs BO3/1eiiCTBHEM HA Hero KaKux-

Judo APyrux reJ.

@OyTOoMuCT ynapui mo Msdy. YAapuil — 3HA4YMT, €ro Hora okasasa OmpezenéHHoe JeiicTBUe Ha M4, U

CKOpPOCTh Ms4a YyBEIMYMJIACh. A BOT Kakoe JEeWCTBUE IMO3BOJIAET (YTOONUCTY OBICTPO YCTPEMHUTHCSA K

BOpoTaM npoTuBHUKA? OJHOrO KenaHus 37ech Mano. byas BMecTo (yTOOIBHOIO MOJI UACANBHO INIAAKUHA

nén, a Ha Horax (hyrOoaucTa BMECTO OyTC C HIMIIaMH TAllOYKH C TIIAJKOW MOJOIIBON, 3TO €My HE yIaJIOCh

Obl. [l TOro 4rtoOBl O€kaTh C YCKOPEHHMEM, HYKHO YHNUpaTbcs Horamu B 3emuto. Ecim Horm Oyayt

CKOJIb3UTh, Bbl HUKY/Ia HE YOEKUTE. 3HAUUT, TOJIKO TPEHHUE O 3EMJII0, JEMCTBHE CO CTOPOHBI 3€MJIM Ha HOTH

¢yTOonncTa MO3BOJISIET MY, J1a U BCEM HaM, IIpH Oere U Xop0e U3MEHSTh CBOIO CKOPOCTh. TOYHO TaK ke,

YTOOBI OCTAHOBUTHCS C pa30ery, HaJl0 yIUPaThCs HOTaMU B 3€MITIO.

SBJIeHne, IPH KOTOPOM TeJI0 COXPAHsSieT CKOPOCTh, KOI/Ia HA Hero He

AeHCTBYIOT APyIHe Tejla, HA3bIBAaeTCsl ABJICHHEM HHEPIHH.

Cunia. Macca. Ennanmna Maccbl

Cunita — Mepa B3auMOJeHCTBHS TeJl.

XapakTepuMcTHKH CHJIbI:

1. Touxa npuiioxkeHus
2. Hanpasiaenune
3. Monyas ( ynca0BOE 3HAYEHUE)

Ha npakTuke nias u3mMepeHus: Cuil IpUMEHSIOT JuHaMoMmeTp (puc. 2.3). geicTBHe
OCHOBAHO NpHM ynpyroii aegpopmMaunuu yJIJHHEHHE MNPYKHHBI MNPSAMO INPONOPHHOHAILHO
NPHJI0KEeHHOH K Hell cuite. [ToaTomMy 1o JuIMHE NPYKUHBI MOYKHO CYAUTH O 3HAYEHUU CHJIBI.

HNuepTHOCTH Tesna. Mbl y)Xe TOBOPWIM O SIBJICHMHM MHEpLUUU. FIMEHHO BCIIEICTBHE MHEPLMHU MOKOSAIIEEC

TeJo MpuoOpeTaeT 3aMETHYIO CKOPOCTh MO AEHCTBHEM CHIIBI HE cpa3y, a JIHMIIb 33 HEKOTOPbI MHTEpBaj

BPEMEHU.

HNHepTHOCTH — CBOMCTBO TeJ MO-Pa3HOMY U3MEHATH CBOI0 CKOPOCTH IO/ AeHCTBHEM OHOM U TOM Ke

CHJIBI.

VYckopeHHe BO3HUKAET Cpa3y, OJHOBPEMEHHO C HadajloM JEHCTBUS CHIJIBI, HO CKOPOCTb HapacTaeT

nocreneHHo. Jlaxxe oueHb 00JbIlas cujia HE B COCTOSIHUM COOOIIMTH TNy Cpa3zy 3HAUMTEIbHYIO CKOPOCTb.

J51g 3TOr0 HYKHO BpeMs. YTOObI OCTaHOBHUTH TEJO, ONMATH-TAKH HYKHO, YTOOBI TOPMO3AIasl CUJIa, KaKk Obl

OHa HM ObLIa BENIMKA, AEHCTBOBAJIA HEKOTOPOE BpEMSL.



Nmenno 3t pakThl UMEIOT B BUAY, KOTJla TOBOPST, YTO Tella MHEPTHHI, T. €. OJHUM W3 CBOWCTB Tela
SIBJISIETCS] MTHEPTHOCTD, & KOJIM4YeCTBEHHOH MepPOil MHEPTHOCTH SIBJISIETCH Macca.
[Tepssiii 3akoH HeroToHa
3aKOH MHEPLUUHU OTHOCHUTCS K CaMOMY IMPOCTOMY CIy4ar0 JABUKEHHUS — JBIKCHHUIO Teja, KOTOPOE He
B3aMMOJICHCTBYET C IPYTUMH TEJIaMHU, T. €. TBUKCHHUIO CBOOOHOTO Tea.
Ilepsrlii 3akon HeloToHa:
CymecTBylOT CcHCTEMbI OTCYéTa, Ha3biBaeMble HHEPUHMAJIbLHBIMH, OTHOCHUTEJILHO KOTOPBIX TeJI0
JABHKETCS] MPAMOJIMHEIHO M1 PABHOMEPHO, €CJIM HA HEero He JIeCTBYIOT Pyrue TeJa.
HNuepumanbHble 1 HEMHEPIMATIbHBIE CUCTEMbl OTCcu€ra. Jlo CMX MOp CUCTEMY OTCU€Ta Mbl CBSA3BIBAIU C
3eMiél, T. €. pacCMaTPUBAIIU JIBUKEHUE OTHOCUTENHHO 3eMiu. B cucreme otcuéra, cBsI3aHHOM ¢ 3eMIIEH,
YCKOpPEHHE TeJla ONpEeesaeTCsl TOIbKO JACHCTBHEM Ha Hero Apyrux Teia. CucremMa oTcuyéra, CBI3aHHAsl C
3emu1éid, siBJIsIETCS MHEPIUAJIbHOM.
eCJIM eCTh 0/IHA HHEePIHAJIbHAS CHCTeMAa OTCYETA, TO JII00as APyras ABHKYIIASICA OTHOCHUTEJIbHO Heé
NPSIMOJIMHEHHO ¥ PABHOMEPHO TAKKe SABJISIeTCS] MHEPIUAJIbHOM.
Cuctemy orcuéra, cBsizaHHyl0 C 3emi€id, OylaeM cuuTaTh HHepuHanbHOH. Cucrema oOTCYérTa,
CBSI3aHHAs C aBTOMOOMIIEM, TOXE Oy/1eT HHEPLIUAIbHON, €CJIM aBTOMOOMIIb
1) nBIOKETCS pABHOMEPHO MO MPSIMOJIMHEHHOMY Y4aCTKY IIOCCE
2) pa3roHsETCS 10 MPSIMOJUHEHHOMY YYaCcTKY II0CCe
3) ABIKETCS paBHOMEPHO I10 U3BHIMCTOM JOpore
4) 110 HEPIMU BKATHIBACTCS HA TOPY
Bropoii 3akon HeroTona
Ha ocHoBaHuu 3KCIIEpUMEHTOB OBLIO BBISABJICHO, YTO OTHOLIEHHUE MOMYJS CHJIBI K MOAYII YCKOPEHHS
SIBIISICTCS IOCTOSHHOM BEIIMYMHOM, HE 3aBUCSIICH OT CHIIBI:
OTHOIICHHE MOJTYJISl CHIIbI K MOAYJIIO YCKOPEHHS SIBISIETCS TOCTOSTHHOM BennunHoi Bennuuny F/a, paBHyro
OTHOIIEHUIO MOJTYJISI CUJTBI K MOJIYJIIO YCKOPEHHMSI, HAa3bIBAIOT MAacCOM Tela.

. = = const.
IpousBeaeHne MacChl Te/Ia HA YCKOPEHHEe PABHO CyMMe 1eiCTBY O IIHX a
Tesio cuii: ma = F 1 +F , +F 3+ ... — 2-oii 3axoH HploTOHA
Oco0eHHOCTh:

Cuia siByIsieTCsl NPUYUHON BOBHUKHOBEHHSI YCKOPEHUS TeJla, a He CKOPOCTH

Bexkrops! a u F HanpaBJ/ieHbI 110 0AHOM NPSAMOM B OJAHY M TY ’Ke CTOPOHY

YckopeHue 3aBUCHT OT MAaCCHI.

M — Macca, Kr -KOJIHYeCTBEHHAs Mepa HHEPTHOCTH

3a exmHuny cuibl B MexKIYHAPOIHOM cHcTeMe eJMHUI] IPUHUMAeTCs CHJIa, KOTopasi coo0ImaeT Teiay
Mmaccoii 1 kr yckopenue 1 M/,

JTa eIMHMLA HA3bIBAETCS HHIOTOHOM (cokpaménHoe odo3Hayenne — H). HammenoBanue HbI0TOHA:
1H=1kr*1m/c’

N3meputh Maccy Tena Takke MOKHO Ha OCHOBE SIBJIEHUS MHEPLUH. YCKOpEHHUE Teja, COIJIACHO BTOPOMY
3akoHy Hpl0TOHA, IpsSMO MPOMOPLMOHAIBHO CHUIIE, NEHCTBYIOIIEH Ha TeI0, U 0OpaTHO MPOMOPLUUOHAIBHO
ero macce. Eciu Ha nBa Tena JEMCTBYIOT OJMHAKOBBIE CHUJIBI, TO OTHOIIEHHE MAacc PaBHO OOpaTHOMY
OTHOILIEHUIO YCKOPEHUM: mo G

Ecnu y Hac ecTh Teso0, Maccy KOTOPOTO MbI 3HaeM, TO, U3MEPUB YCKOPEHHS 3TOTO my, a Tena
U Tela C HEU3BECTHOM MacCOW, ABMKYIIUXCS MOJA JEHCTBUEM OJUHAKOBBIX CHII,

OTpeieIuM HEU3BECTHYI0 Maccy mo dopmyne (2.3). Ompenensiemas TakuM CIHOCOOOM Macca SIBIISETCS
MHEPTHOU MACCOM.

1.JIerkonmoABUKHYIO TeJIeKKY Maccoi 3 Kr ToakawT cuiioi 6 H. Uemy paBHO yCcKOpeHHe TeJIeKKH B
HHEPUUAJIBLHOI cucTeMe oTcyéra?

2. B nHepuuaabHoii cucreme orcuéra cuiia F coodmaer Tery maccoii m yckopenue a. Kak usmenurcs
YCKOpeHHe TeJla, ecId Maccy Tesia M 1elCTBYIOLIYI0 HA Hero CUJIy YBeJUYUTh B 2 pa3a?



Ecian Ha Tejl0 OXHOBPEMEHHO HAEMCTBYHT HECKOJBbKO CHJI, TO, KaK MOKAa3bIBAIOT 3KCHEPUMEHTHI,
yCKOpeHue Tejia OyJaeT NPOoNnopPUUOHATBHO FreOMeTPUYECKOoil cyMMe BceX ITHX CHJL.

DTO MOJIOKEHUE HA3BIBACTCS MPUHITATIOM CYTIEPIIO3HUIINH (HaJI0KeHHs) cuil. TakuM 00pa3omM, MBI 3aMEHsIEM
HECKOJIbKO CHJI OJTHOM CHIION.

Cuia, koTopasi MPOU3BOJAUT HA TeJIO TaKoe Ke JelcTBUE (BbI3bIBAET TAKOE e IBHKEHHUE), KaK
HECKOJIbKO CHJI, O/THOBPEMEHHO NMPUJI0KEHHBIX K TeJly, HA3bIBA€TCH PABHOAECTBYIOLIIEH.
PaccmoTrpuM cHauana ciydaid, KOraa Ha Tejao JEHCTBYIOT JBE CHIIbI, HAIIPaBJICHHBIE BJIOJIb OAHOU IPSIMOM.

Ec/iM CHJIbI HAIIPABJIEHBI B OHY CTOpPoHY (pyic. 2.11), To paBHoxeiicrytoman F , — F + F 2y €€ MOIYJIb
pasen Fp, = F + F».
T s — B  cmywae korma  cuJbl  HAmpaBJIeHBI B
— Fl - . > NPOTHBOMOJIOKHBIE CTOPOHBI (puc. 2.12), wux
"‘ T 7 aBHO/JEHCTBYIOIIAS PABHA BEKTOPHOW CyMME CHUII

B—.; F F,  pasworcicrsyioman p proii cyw
F,= F,+ F,, uoeévonyins pasen

Puc. 2.11 Puc. 2,12 Fo = Fi — F, OueBuaHo, 4YTO YCKOpPEHHE Tela

HAIpPaBJIEHO B CTOPOHY OO0JIbIIEH IO MOAYIIIO CUJIBI.
Tpernii 3akon Herorona
B tperpem 3akone HpioToHa (opMymupyercs OZHO OOIIee CBOHMCTBO BCEX CHJI, pacCMaTPUBAaEMbIX B
MeXaHHUKe: JI100oe JeiicTBUE Tell Ipyr Ha JApyra HOCUT XapakTep B3aUMOAEHCTBHs. DTO 03HAYAET, YTO €CIIU
Teno A nelictByeT Ha Teno B, To u teno B aeiicTByer Ha Teno A.
Brl nelictByere Ha BEpEBKY, U BEPEBKA ICUCTBYET Ha Bac
Bsaumopeiicteue ten. IlpumepoB B3auMonelcTBUs Tel U COOOIIEHUSI UMU IPYT IPYry YCKOPEHUN MOKHO
IIPUBECTU CKOJb YrogHo MHoro. Korga Bel, HaXomsCh B OJHOM JIOJKE, HAYHETE 3a BEPEBKY IOATATMBATH
APYTyl0 JOJKY, TO W Balla JIoJKka o0s3arenbHO Oyner nBurarbcs K Hel (puc. 2.24). Bbl nelicTByere Ha
BEPEBKY, U BEpEBKaA JECMCTBYET HA Bac.
Ecnu BBl ynapute Horoi no ¢pyro0apHOMY M4y WM TOJIKHETE IJIEUOM TOBApHILA, TO OLIYTUTE 0OpaTHOE
JENCTBHE HA HOTY WX I1e40. BCE 5T0 IposABIIEHNS 3aKOHA B3aUMOJACHCTBUSA TEIL.
JlelicTBusl Ten Opyr Ha Jpyra HOCAT XapakTep B3aUMOICHCTBHS HE TOJBKO IIPU HEMOCPENCTBEHHOM
koHTakTe Tei. [lonoxure Ha riIazKuil CTOJ ABa CUIBHBIX MArHUTa Pa3HOMMEHHBIMU IOJIKOCAMHU HABCTPEUY
ApYT IPYTY, U BbI TYT k€ OOHAPYKUTE, YTO OHU HAYHYT JIBUTATHCSI HABCTPEUY APYT IPYTY.
W3meHeHus ckopocTell 000MX B3aMMOJICHCTBYIOIMX TeJ JIETKO HAOIIOAAI0TCS JIMIIb B TEX CIydasx, Korjaa
MacChl 3THX Tl MO OTIMYAOTCA APYr OT JApyra. Ecim ke B3aMMOJEHCTBYIOIIHME Tela 3HAYUTEIbHO
pa3InyaroTcs M0 Macce, 3aMETHOE YCKOPEHHE IOJIy4aeT TOJIBKO TO M3 HHMX, KOTOPOE MMEET MEHBUIYIO
Maccy. Tak, npu najgeHuy KaMHsI Mbl BUJMM, YTO KaMEHb JIBUKETCS C YCKOPEHHEM, HO yCKopeHue 3emiu (a
B€Jlb KaMEHb TOXE MPUTATUBAET 3eMJII0!) MPaKTUYECKU OOHAPYKUTh HEJb34, TaK KaK OHO OYE€Hb MaJIo.
Tpernii 3akon HeroTona
Cuiibl, ¢ KOTOPBIMH TeJIa AeCTBYIOT APYr Ha JpPYyra, paBHbl 10 MOAYJI0 U HANPaBJeHbI MO OJHOM
NPSAMOI B IPOTHBOI0JIOKHBIE CTOPOHBI.

A B Ecnn Ha Teno A co croponsl Tena B gelictByer cuiia A (puc. 2.26), To
Q covoses O OJIHOBPEMEHHO Ha Tello B co cTopoHb! Tena A OyneT JeiicTBOBaTh cuia

F FB ' B, npuuém A=-B (29)
OTMeTuM, 4YTO CHJIBI B3aUMOJICMCTBHUSI JBYX T€l — CHJIbl OJHOH

(u3nueckoil mpupobl, BpeMs UX IEHCTBUS OJUHAKOBO, HO OHU
MIPUJIOXKEHBI K Pa3HbIM TeJlaM, CJIeI0BaTENbHO, IeWCTBHUE IEPBOIO TEJIa HA BTOPOE HE MOXKET ObITh
CKOMIIEHCHUPOBAHO JICHCTBUEM BTOPOIO Tejla Ha IIEPBOE.

Hcnonb3ys BTOpoii 3akoH HeroToHa, paBeHCTBO (2.6) MOXKHO 3amicaTh Tak: Tak:

m]_d*l = -mzd‘z. (210)
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Ortcroaa cienyer, 4ro s m, ’
T. €. OTHOLLIEHUE MOy 1eil yCKOpPeHUii a; M 2y B3aMMO/IeHCTBYIOIIMX JPYT € IPYroM Tesl 00paTHO
NPONOPUHOHAIBLHO HX MACCaM .
Pemurs 3agauu:
2
1. Tpaxrop, cuia Tsru KOToporo Ha kproke 15 kH, coobmiaer npureny yckopenue 0,5 m/c”. Kakoe
YCKOPEHHE COOOIIHUT TOMY K€ MPHUIIEITY TPAKTOP, pa3BUBArONINH TsAroBoe ycrmime 60 kH?
2
2. Cuna 60 H cooGmaer teny yckopenue 0,8 m/c”. Kakast cuia cooOIIUT 3TOMY Ty YCKOpEHHE
2m/c*?
. . o 2
3. Tlopoxuwuii rpy30Boii aBTOMOOMIIb Maccoit 4 T Hadan JBMkeHue ¢ yckopenuem 0,3 m/c”. Kakosa
Macca Tpysa, IPUHATOTO aBTOMOOWIIEM, €CIM NPHU TOH K€ CHUJe TATH OH TPOTraeTcsi C MecTa ¢

yckoperuem 0,2 M/c??



