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Tema: 3akonpl HeloTona

3aKkoHaM MEXaHHKHU HOJUUHSIOTCS JBMKCHMS BCEX OKpY’KaroIIMX Hac Ted. [[g Toro 4roObl OTKPHITH 3TH

3aKkoHbl, HpIOTOHY He MOTpeOoBanuCh Kakue-1100 cIoxkHbIe TpUOOpsl. JoCTaTOUHBIMU OKa3aJIUCh IPOCTHIE

ombIThl. ['TaBHAs 3amaya cocTosyia B TOM, YTOOBI B OTPOMHOM pa3HOOOpa3uu JBMXKEHUH TNl YBUICTH TO

CYIIECTBEHHOE, YTO OIPEIENIAET XapaKTep ABMKEHHUS KaXI0TO Tela.

Yto SBIISIETCS MPUYUHOMN MOSIBIICHUS] YCKOPEHHSI TIPU JIBUKECHUU Teia?

[Tpu KaKOM yCJIOBUU TENIO HAXOAUTCS B COCTOSIHUM TIOKOS HJIM PABHOMEPHOTO MPSMOJIMHEHHOTO JIBUKECHUS?

JluHaMHKa - pa3jies] MeXaHUKH PaccMATPHUBAIOLIMI B3auUMO/JeiicTBUS TeJ, SIBJSIOMMECS] NPUYNHON

U3MeHEeHHUs IBHKEHHUS 3THX TeJl, T. €. U3MEHEHHsI HX CKOPOCTeii.

Bonpoc o BbiOope cuctembl OTcuéTa B JUHAMUKE HE SIBISETCS NPOCTHIM. BpiOepeM BHauaie cucTeMy

oTcuéra, CBI3aHHYIO C 3eMHBIM IIapoM. /[BrmkeHue Tes BOIM3U MOBEPXHOCTH 3eMi OyJeM paccMaTpUBaTh

OTHOCHUTEJIBHO CaMOM 3EMIIH.

UYro BeI3bIBaET yckopenue ten? Eciu Teno, exaniee Ha oIy WM Ha CTOJIE, HAYMHAET JABUTaThCs, TO BCETAa

10 COCEJICTBY MOXHO OOHApYXHTb MPEAMET, KOTOPBI TOJKAET 3TO TEJIO, TAHET WM JACHCTBYET HA HETrO Ha

paccTosiHUU (HampuMep, MarHUT Ha jkese3Hbld map). [loauaTeiid Haj 3eMiI€l KaMeHb He OCTa&TCsl BUCETh B

BO3/yXe€, a nagaer. O4eBUIHO, YTO UMEHHO JAeHUCTBHE 3eMJIH IPUBOJUT K ITOMY.

H3MeHeHMe CKOPOCTH TeJia (a 3HAYMT, YCKOPEeHHe) BCer/1a BbI3bIBAETCsl BO3/1eiiCTBHEM Ha Hero Kakux-

Judo APyrux re.

@OyTOONUCT yaapuil 1Mo MsAdy. YAapuil — 3HA4YUT, €ro Hora OKasaja oIpelesiéHHOoe JieficTBUe Ha M4, U

CKOpPOCTh MsYa YBEIMUYMJIACh. A BOT Kakoe JeWcTBUE MO3BOJIAET (YTOONHUCTY OBICTPO YCTPEMHTbCS K

BOpoTaM npoTuBHUKA? OJHOrO KelnaHus 37ech Majo. byas BMecTo (yTOOIBHOTO MO UACANBHO IIIAAKHUMA

nén, a Ha Horax (hyrOomucTa BMECTO OyTC C HIMITAMHU TAIlOYKU C TJIAIKOW MOJOIIBOM, 3TO €My HE yIaloch

Obl. [l TOoro 4toObl OexkaTh C YCKOpPEHHMEM, HYKHO yHNuUpaTrbcs Horamu B 3emito. Ecnum Horm OyayT

CKOJIB3UTh, BB HUKY/Ia HEe yOeXuTe. 3HAUUT, TOJIIKO TPEHHE O 3€MIII0, JICHCTBUE CO CTOPOHBI 3€MJIM HA HOTH

¢yTtOosKcTa O3BOJISIET MY, J1a U BCEM HaM, IIpH Oere 1 Xob0€ U3MEHSTh CBOIO CKOPOCTh. TOYHO TaK Ke,

9TOOBI OCTAHOBHUTHCS C pa3z0ery, Ha/l0 YIHPAThCS HOTAMH B 3€MITIO.

SIBJjieHMe, IPH KOTOPOM TeJIO COXPAaHsIeT CKOPOCTh, KOI/Ia HA Hero He

AefiCTBYIOT IpPyrue Tesia, Ha3bIBaeTCs sIBJIeHHeM HHepLUHH.

Cunia. Macca. Enuanma Maccbl

Cuja — mepa B3auMojeiicTBUS Tel.

XapaKTepUCTHUKH CHJIBI:

1. Touka npujioxkeHus
2. Hanpasienue
3. Monyas ( ynca0BO€E 3HAYEHHE)

Ha npaktuke a1 u3MepeHus: CUJ NPUMEHSIOT JuHaMoMeTp (puc. 2.3). aeiicTBue
OCHOBAaHO NpH YNpPYroii aedopManuM yIJUHEHUE NPYKMHbI MNPSIMO NPONOPUHOHAIBLHO
NPHJI0KEHHOM K Hell cuJie. [TorToMy 1Mo AMHE NPY>KUHBI MOYKHO CYJIUTh O 3HAYEHUU CHJIBL.

HNuepTHOCTH TesIa. MBI YK€ TOBOPWIIM O SIBJICHUW WHEPUUH. VIMEHHO BCIEICTBUE MHEPIHH TTOKOSIIEEeCS

TeJNo NMpuoOpeTaeT 3aMETHYI0 CKOPOCTh MOJ ACUCTBHEM CHIIBI HE cpa3y, a JIMIIb 33 HEKOTOPbI MHTEpBaj

BPEMEHH.

NHepTHOCTL — CBOWCTBO TeJI MO-PAa3HOMY U3MEHSATH CBOKO CKOPOCTH MO/ JAeiCTBUEM OHOI U TOH Ke

CHJIBL.

YckopeHre BO3HHMKAaeT Cpa3y, OJHOBPEMEHHO C HAyaloM JEHCTBUS CHIIBI, HO CKOPOCTh HapacTaer

nocreneHHo. Jlaxke oueHb OoJiblIas CHUJIa HE B COCTOSHUU COOOIIUTH TENly cpa3y 3HAUMTEIbHYI CKOPOCTb.

Jl1st 3TOro Hy’KHO BpeMs. UTOOBI OCTaHOBUTH TE€JO, ONSATH-TAKU HYXHO, YTOOBI TOPMO3AIIas CUIa, KaK Obl

OHa HM ObLIa BENIMKA, AEHCTBOBAJIA HEKOTOPOE BpEMSL.



NmenHo 3T akThl UMEIOT B BHUAY, KOTJa TOBOPAT, YTO TeJa WMHEPTHHI, T. €. OJHUM W3 CBOMCTB Teja
SIBJISIETCS] MTHEPTHOCTD, & KOJIM4YEeCTBEHHON Mepoii HHEPTHOCTH SIBJISIETCH Macca.
[Tepsbsiii 3akoH HproToHa
3aKOH MHEPIUU OTHOCHUTCS K CaMOMYy IIPOCTOMY CIIy4arO JIBJKCHHMS — JIBDKCHHMIO Tejla, KOTOpOe He
B3aMIMOJICHCTBYET C IPYTUMU TEJIaMHU, T. €. IBKEHUIO CBOOOHOTO Tela.
IlepBrpiii 3akon HeloToHa:
CymecTByIOT CHCTEMBbI OTCYéTAa, Ha3bIBaeMble HHEPHHAJIbHBIMH, OTHOCHUTEJIbHO KOTOPBIX TeJIO
JABHKETCS] MPAMOJIMHEIHO M1 PABHOMEPHO, €CJIM HA HEero He JIeCTBYIOT APyrue TeJia.
HNuepumanbHble 1 HEMHEPIMAIbHBIE CUCTEMbl OTCU€Ta. o CUX MOp CUCTEMY OTCU€Ta Mbl CBA3BIBAIU C
3eMiél, T. €. paccMaTpPUBAJIU JIBUKEHUE OTHOCUTENIbHO 3eMiid. B cucteMe orcuéra, CBA3aHHOU ¢ 3eMIIEid,
YCKOPEHHE TeJla ONpeNeNaeTCsl TOJIbKO ACHCTBHEM Ha Hero Apyrux teil. CucremMa oTc4yéra, CBsi3aHHAsl €
3emu1éid, siBJIsIETCS MHEPIUAJIbHOIM.
eCJIM eCTh 0/JHA MHEPIHAJIbHAS CHCTeMA OTCYETA, TO JII00asi ApPyrasi ABHKYIIASICA OTHOCHTEJIbLHO Heé
NPSIMOJIMHEHHO ¥ PABHOMEPHO TAK:Ke SIBJISIETCS] MHEPIUAJIbHOM.
Cuctemy otcuéra, cBsizaHHYI C 3emi€id, Oyaem cuuTarh HHepHHMaidbHOH. Cucrema oOTcuéra,
CBSI3aHHAS C aBTOMOOMIIEM, TOXe OyIeT HHEPIHATHHOU, €CIIM aBTOMOOMITb
1) ABIOKETCS pABHOMEPHO IO MPSIMOJIMHEHHOMY Y4YaCTKY IIOCCE
2) pasroHSETCS 10 MPSIMOJUHEHHOMY YUaCTKY II0CCe
3) ABMIKETCS paBHOMEPHO I10 U3BHIMCTOM JOpOre
4) 110 MHEPIIMK BKATHIBACTCS HA TOPY
Bropoii 3akon Helorona
Ha ocHoBaHMM 5KCIIEPUMEHTOB OBLJIO BBISBICHO, YTO OTHOIIEHHE MOJYJIS CHJIBI K MOJIYJIO yCKOPEHHS
SIBIISICTCS IIOCTOSIHHOM BEIIMYMHOM, HE 3aBUCSIICH OT CHIIBI:
OTHOIIEHHUE MOJTYJISI CUJIBI K MOZYJIIO YCKOPEHUS SIBISIETCS MTOCTOSTHHOM BennunHoi Benuuuny F/a, paBuyro
OTHOIIEHUIO MOJTYJISI CHJTBI K MOJIYJIIO YCKOPEHHUS, Ha3bIBAIOT MACcCOM Tela.

. = = const.
IlpousBeaeHHe MacChl TEJIA HA YCKOPEHHE PABHO CyMMe JeiCTBYI0IIMX a
Teno cumi: ma=F 1 +F > +F 3+ ... — 2-oii 3axkoH HploToHA
Oco0eHHOCTR:

Cua siByIsieTCsl NPUYUHON BOBHUKHOBEHHSI YCKOPEHUS TeJla, 2 He CKOPOCTH

Bexrops! a u F HanpaBJjieHbI 110 OHOM NPSAMOI B OAHY U TY e CTOPOHY

YckopeHue 3aBUCHT OT MAaCCHI.

M — Macca, Kr -KOJIHYeCTBEHHAS Mepa HHEPTHOCTH

3a exmHuny cuibl B MeKIYHAPOIHOH cucTeMe eIMHUI] IPUHUMAeTCs CHJIa, KOTOpasi cooduiaeT Teiy
maccoii 1 kr yckopenue 1 m/c2,

JTa eAMHMLA HA3bIBaeTCs HbLIOTOHOM (cokpaméHHoe odbozHaueHue — H). HammeHoBaHMe HbIOTOHA:
1H=1kr*1 m/c?

N3meputh Maccy Tena Takke MOKHO Ha OCHOBE SIBJIEHUS MHEPIUHU. YCKOpEHUE Teja, COTJIACHO BTOPOMY
3akoHy HploTOHA, IpsMO MPOMOPLMOHAIBHO CUIIE, NEHCTBYIOIIEH Ha Teo, U OOpPaTHO MPOMOPLUUOHAIBEHO
ero macce. Eciu Ha nBa Tena JEMCTBYIOT OJMHAKOBBIE CHUJIBI, TO OTHOIIEHHME MAacc paBHO OOpaTHOMY
OTHOILIEHUIO YCKOPEHUM: mo Gy

Ecnu y Hac ecTh Te0, Maccy KOTOPOTO MbI 3HAEM, TO, U3MEPUB YCKOPEHUS ITOTO my, a; Tena
U Tela C HEW3BECTHOM MacCOM, ABMKYIIUXCS MOJ JEHCTBUEM OIMHAKOBBIX CHI,

OIpesieIUM Heu3BeCTHYI0 Maccy mo ¢opmyne (2.3). OmpenenseMas TakuM CIIOCOOOM Macca SIBISIETCS
MHEPTHOU MACCOM.

1. JIerkonmoABMKHYI0O TeJIeXKKY Maccoi 3 Kr TouakaoT cwioii 6 H. Yemy paBHO yCKOpeHHe TeJIeKKH B
HHEPUUAJIBLHOI cucTeMe oTcuéra?

2. B nunepuuanbHoii cucreMe orcuéra cuia F coodmaer Tesay Mmaccoil m yckopenue a. Kak usmenurcst
YCKOpeHHe TeJia, ecJIM MacCy Tesia U AelCTBYIIIYI0 HA Hero CUJIy YBeJMYMTh B 2 pa3a?



Eciu Ha Tel0 OJHOBPEMEHHO AEHCTBYIOT HECKOJBLKO CHJI, TO, KAaK IIOKAa3bIBalOT SKCIIEPUMEHTHI,
yCKOpeHHe TeJsia OyeT NPpONnOpPIHOHAILHO FeOMeTPHYECKON CyMMe BeeX ITHX CHJI.

OTO NOJI0XKEHHUE Ha3bIBACTCSI IPUHLIUIIOM CYNEPIIO3UIMHU (HaIokKeHus) cuil. Takum o0pa3oM, Mbl 3aMeHsIEM
HECKOJIBKO CHJI OTHOM CHJIOH.

Cuiia, koTopasi IPOM3BOIMT HA TeJIO TaKoe e AeicTBHe (BbI3bIBAET TAKOE JKe IBUKeHHe), KaK
HECKOJILKO CHJI, 0JHOBPEMEHHO NPHJI0KEHHBIX K TeJ1y, Ha3bIBAETCH PABHOJCHCTBYIOLIECH.
PaccmoTrpuM cHadana ciydaid, KOraa Ha Tejao JEHCTBYIOT JABE CHIIbI, HAIIPaBJICHHBIE BIOJIb OAHOU IPSIMOM.

ECIIH CHIbI HAIIPABJIEHBI B OJHY cTOpoHy (puc. 2.11), To paBHoxeiicryiomass F , = F, + F,, c& monyan
paBeHn Fp = F1 + Fa2.
R —0 B  ciysae korma  CcWibl  HANpaBJeHbI B
— Fl - . > NPOTHBONOJIOKHBIE CTOpPOHBI (puc. 2.12), wux
— — -9 (v} v
ABHO/IEMCTBYIOINAS PABHA BEKTOPHOU CyMME CHII
-:*Fz F, Fy paBHozeiicTBylouas p pHoi cy
F,= F,+ F,, uoeévonyans pasen
Puc, 2.11 PUc. 2.12 Fp = F1 — F2. Ou4eBMaHO, 4YTO YCKOpPEHHE Teja

HAIpPaBJIEHO B CTOPOHY OOJIbIIEH 11O MOAYJIIO CHJIBI.
Tpernii 3akon Herorona
B tperbem 3akone HeioToHa dopmynupyercs omHO oOIIee CBOWCTBO BCEX CHII, pacCMaTpUBAaEMbIX B
MeXaHUKe: Jr00e AeiicTBUE Tell Ipyr Ha JApyra HOCUT XapaKTep B3aMMOJAEHCTBHs. DTO 03HAYaeT, YTO €CIU
Teno A nerictByet Ha Teno B, To u Teno B neiictByet Ha Teino A.
Bl feiicTByeTe Ha BepEBKY, U BepEBKA JEHCTBYET Ha Bac
B3aumoneiictBue Tein. IlpumepoB B3auMonelcTBUs T€l1 U COOOLIEHUS] UMU JIPYT JIPYTy YCKOPEHHUH MOXKHO
IIPUBECTU CKOJb YrogHO MHOro. Korga Bbl, HaXo4sCh B OJHOM JIOJKE, HAYHETE 32 BEPEBKY IMOATATMBATH
APYTyIo JIOAKY, TO W Balla JIoJKa o0s3aTesbHO OyaeT ABuratbecst K Hell (puc. 2.24). Bbl nelicTByere Ha
BEpPEBKY, U BEpEBKA JCICTBYET Ha Bac.
Ecnu BBl ynapute HOroi no ¢pyr0oJpHOMY MUy HJIM TOJIKHETE IJICUOM TOBAPHILA, TO OIIyTUTE 0OpaTHOE
JENCTBHE HAa HOTY WM IU1e40. BCE 5T0 IposABIIEeHNs 3aKOHA B3aUMOICHCTBUS TEIL.
JlelicTBusl Ten Opyr Ha Jpyra HOCAT XapakTep B3aMMOJIECHCTBHS HE TOJBKO IPU HEMOCPENCTBEHHOM
KoHTakTe Tei. [lonoxuTe Ha rIajKuil CTOJN JABa CUIBHBIX MarHuTa pa3HOMMEHHBIMU IOJIOCAMU HABCTPEUY
APYT APYTY, U BBI TYT e OOHapyKUTE, YTO OHU HAYHYT JIBUTAThCS HABCTPEUY APYT APYTY.
N3menenus ckopocteil 000MX B3aMMOJIEHCTBYIOIIMX TeJl JIETKO HAOIIOAAI0TCS JIUIIb B TE€X CIydasx, Korjaa
MacChl 3THX Tl MO OTIMYAOTCA APYr OT Apyra. Ecim ke B3aMMOJEUCTBYIOIIME Tella 3HAYUTEIBHO
pa3InyaroTcs M0 Macce, 3aMETHOE YCKOPEHHE IOJIy4aeT TOJIBKO TO M3 HUX, KOTOPOE€ HUMEET MEHBIIYIO
Maccy. Tak, npu najeHuu KaMHsI Mbl BUJMM, YTO KaMEHb JBUKETCSI C YCKOPEHHEM, HO yCKOpeHue 3emiu (a
B€Jlb KaMEHb TOXE MPUTATHBAET 3eMIII0!) MpakTUUECKHU OOHAPYKUTh HEJIb3s, TaK KaK OHO OYEHb MaJlo.
Tpernii 3akon HeroTrona
Cuiibl, ¢ KOTOPBIMH TeJIa AEHCTBYIOT APYr HA JpYyra, paBHbI 110 MOJYJI0 W HANPaBJEHbI M0 OJHOM
NPSAMOI B IPOTHBOI0JIOKHBIE CTOPOHBI.

A B Ecnu Ha teno A co croponsl Tena B geiictByer cuna A (puc. 2.26), TO
Q Lo v O OJTHOBPEMEHHO Ha Tello B co cTopoHb! Tena A OyneT AeiicTBOBaTh cuiia

F FB 4 B, npuuém A=-B (29
OTMeTuM, 4YTO CHJIBI B3aUMOJICMCTBHUS JABYX TEJl — CHJIbl OJHOH

(bu3nueckoil mpupobl, BpeMs UX JOEHCTBUS OJUHAKOBO, HO OHU
MIPUJIOXKEHBI K Pa3HbIM TeJlaM, CIeI0BaTEeNbHO, IeHCTBHE IEPBOTO TEJIa HA BTOPOE HE MOXKET ObIThH
CKOMIIEHCHUPOBAHO JCHCTBUEM BTOPOIO Tejla Ha IIEPBOE.

Hcnonb3ys Bropoii 3akon HetoToHa, paBeHCTBO (2.6) MOXKHO 3amucarh Tak: Tak:

Mm@ 1 = -m2@ ». (2.10)
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T. €. OTHOIIeHHe MOy el YCKOPEeHHUil a1 M a2 B3aUMO/JAeHCTBYIOIIUX JPYT € APYroM TeJ1 00paTHO
NPONOPUHOHAIBLHO HX MACCaM .
Pemurs 3agaum:
1. TpakTop, cuna TArd KOToporo Ha kproke 15 kH, coobmaer npuneny yckopenue 0,5 m/c?. Kakoe
YCKOPEHHUE COOOIIMT TOMY K€ MPHUIICITY TPAKTOP, pa3BUBAIONIMK TsroBoe ycuiue 60 kH?
2. Cuna 60 H coobmaer teny yckopenue 0,8 M/c?. Kakas cuiia cOOGIIUT STOMY Tely yCKOPEHHE
2m/c??
3. Tlopoxuuii rpy30Boit aBTOMOOUIL Maccoil 4 T Hauan aBmxkeHue ¢ yckopenueM 0,3 m/c?. Kakopa
Macca Tpy3a, IPUHATOTO aBTOMOOWJIEM, €CIM NPHU TOH K€ CHUJie TATH OH TPOraercs C MecTa C
yckopenueM 0,2 M/c??



