dusnka-oHJIalH

JuHaMHKa — 3TO pa3zen MEXaHUKH, KOTOPBIM pacCMaTpUBAET 3aKOHBI ABUKEHUS TEJl U T€ IPUYUHBI, KOTOPbIE
€r0 BBI3BIBAIOT WJIA U3MEHSIOT.
Hnepyusa — 310 ABICHUE COXPAHEHUs CKOPOCTHU TEJA IIPU OTCYTCTBUM BO3ACUCTBUS HA HErO APYIUX TEJI WIH €CIIU

HX JEUCTBUE KOMIIEHCHUPOBAHO.

3akonnl HeloToHA

HepBbIﬁ 3ak0H HbloToHa: CYIICCTBYIOT TAKMC CUCTCMbI OTCUCTA, HA3bIBACMbBIC MHCPLHUAIbHBIMU, B KOTOPBIX
ABHUIXKYIICCCA TCJIO COXPAHACT CBOIO CKOPOCTH IMOCTOSIHHOM HIIH ITOKOUTCs, €CJIN Ha HCTO HE I[CﬁCTByIOT Apyruc
TCJa U1K UX ,HeﬁCTBHC KOMIICHCHUPYCTCA:

Du3zuueckuii cMblCll 3aKOHA:

1. U3 BCEX CHCTEM OTCUETA MEPBBIM 3aKOH BBIIEIAET TOJIbKO MHEPLUAIBHBIE CHCTEMBI OTCUETA;

2. 3aKOH YTBEP)KIAET, YTO OYAET MPOUCXOAUTH C TEJIOM, €CJIM Ha HEro He JACHCTBYIOT JAPYrue Tela WIH
JeUCTBUE IPYTUX TEJ CKOMIIEHCUPOBAHO.

CornacHo nepBoMy 3akoHy HbIOTOHa, KOrza Cuibl, I€HCTBYIOIIME HA JBUXKYILEECS TEJIO, YPAaBHOBECAT IPYT
Jpyra, OHO CTaHeT ABUIaTbCA NPSAMOJIMHENHO U PaBHOMEPHO, a €CJIM OHO PaHEEe MOKOUJIOCh, TO U OCTAHETCS B
IIOKOE.

C.]IeIlCTBI/Ie. Ecmu CYHICCTBYCT XOTH OBl OoaHa MHEpLHUAJIbHAasA CUCTEMA OTCYCTA, TO CYIICCTBYCT U OECKOHEYHOE

MHOXKECTBO TaKHUX CUCTEM.

CI/ICTCMy 0TCYCTa, CBA3AHHYIO C 3emiel MOXKHO CUMTATh HHepHHaﬂbHOﬁ. JIrobas cucrema 0TCUCTa, KOTOpad

IIOKOUTCA NN ABUKCTCA HpHMOHHHeﬁHO H PaBHOMEPHO OTHOCUTCIIBHO 3CMJ'II/I, TaK¥XKEC 6yz[eT HHepHHaHBHOﬁ.

Baxkno! CKOpOCTB JABMOXKCHHA TCJIa ITIOCTOsSHHA, €CJIM Ha HECTO HEC I[eﬁCTBYIOT Apyrue Tejia Nin JIelCcTBHE APpyrux

TCJI KOMIICHCUPYCTCH.

Hpﬂl—[lll/ll'l OTHOCHTEJbHOCTH I'anujies. Bce MEXaHHMUYCCKHUE SBICHUS MMPOTCKAOT B MHCPUUATIBHBIX CUCTEMAX
oTCy€Ta OAMHAKOBO. s IMpHUHIHIIA OTHOCUTCIIBHOCTHU CIICAYCT, YTO HEJIB3A C IOMOIIBbI0O HUKAKNX MCXaHUYCCKUX

OIIBITOB OTJIMYUTH OJJHY MHCPIHUAJIBHYIO CUCTCMY OTCUCTA OT I[perﬁ.

Ba:kno! [IpeobpazoBanus ["aymmnes BMecTe ¢ yTBEpKIACHHUEM O HE3aBUCUMOCTH TEUCHUSI BPDEMEHU OT JBUKCHUS
OTPaXXaloT CyTh KJIACCHYECKUX IMPEJICTAaBICHUI O MPOCTPaHCTBE — BpeMeHU. COrjacHO 3THM IpPeACTaBICHUSIM

PACCTOAHUA MEKAY TCIaMH OJUWHAKOBBI BO BCEX CHCTEMaX OTCUCTA MU TCUYHCHHUEC BPEMCHU OAMHAKOBO BO BCEX

HHCPLHUAJIBHBIX CUCTEMAX OTCUECTA.

Macca Teaa. IlmoTHOCTH BeliecTBa
[Tpu B3auMoelCTBUY Tella C APYTUMU TEJIaMU Y HETO TMOO0 U3MEHSIETCS CKOPOCTh, JIN0O0 Teno nedopMupyercs.
CBOMCTBO Tel MO-pa3HOMY HM3MEHSATH CBOKO CKOPOCTh MpPU B3aUMOJEHCTBUU HA3bIBAETCS WHEPTHOCTHIO.
Hnepmunocms — 5TO CHOCOOHOCTH TeJla WM3MEHATH CBOK CKOPOCTh HE MTHOBEHHO, a 3a OIPEICICHHBIN
IIPOMEKYTOK BPEMEHH.
Macca — 910 ckansipHas (U3UYecKas BETUYNHA, SBISIOMIASICS MEPOH HHEPTHOCTH Tea.
UYem Oonpllie Macca Tena, TeM TPYAHEE U3MEHHTh €ro CKOPOCTh, TeM 0oJiee OHO MHEPTHO U TeM CUJIbHEEe OHO
MPUTSTUBAET K cebe npyrue Tena. CBOWCTBa MACCHI:

O6o3HaueHne — M, eAMHUIIBI U3MEPEHUS —Ke (2, M2, m).
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1r =103 kr, 1Mr = 107° kr, 1T =103 «kr
IInoTHOCTH TeJIa — 3TO (pr3HUecKast BETMUMHA, PAaBHAsI OTHOLICHUIO MACCHI TeJla K €ro 00beMy.
3
O6o3HaueHue — p, SAMHULIBI U3MEPEHUS — KI/M”.

m
P=

Cuiaa
Cuia — mepa B3auMoielicTBuA Tell. Cuia sIBJISIETCS BEKTOPHOM BEJTMYUHOM.

Cuiia xapakTepu3yercst:

1) MOJTyJIEM;
2) HalpaBJICHUEM;
3) TOYKOMN TMPHIIOKEHUSL.

O6o3nauenue — F, enuanipl usmepennst — H (Hotomon). ®usndeckuid cMbici ciiibl B 1 Hpl0TOH 3akiroyaeTcs B

ToM, uto cuia B 1 H coobmmaet Teny Maccoii 1 kr yckopenue 1 m/c:

CymiecTBYIOT 4eThIpe BHUAA CHJI PA3IMYHON TPHUPOABI: JIEKTPOMArHUTHBIC (B3aWMOJCHCTBUE 3apsiKECHHBIX
YacTHI[), TPaBUTALMOHHBIC (MPUTSHKEHUE MEXKIY TeJlaMU BCIEJICTBHE HAJIWYUSA Yy HUX MaccChl), SiFCpHbBIC

(YyaepuBaloT HYKJIOHBI B SIIpe aToMa) U cliadbie (YIepKUBAIOT JIeMEHTapHbIE YaCTHUIIbI OT pacmaja).

B mexaHuke paccMaTpuBaeTcs TpU BHAA CHJI: YOPYTOCTH (OTHOCSITCSI K 3JIEKTPOMAarHUTHBIM 110 HPHUPOJE),
BCEMUPHOI'O TATOTEHUS (WM IPaBUTALMOHHBIE) U CUJIBI TPEHUS (OTHOCSITCS K AJIEKTPOMAarHUTHBIM IO IPUPOJIE).
IIpuHIUN Cynepno3uIUH CHJI

HpI/IHIlI/IH CyIepno3MuMu CHJI: €CJIIM Ha TEJI0 ﬂeﬁCTByeT HECKOJIBKO CHJI, TO UX MOXHO 3aMCHHNTD O,Z[HOI>'I CHHOﬁ,

KOTOpast Ha3bIBAETCS PABHOICUCTBYIOILEH
- > - ->
R :F1+F2+"’+Fn
PaBHOelicTBYIOIIAsA CHITa paBHA FEOMETPUYECKON CyMME AEHCTBYIOIIMX HA TEJIO CHUII.
IIpaBuiia HaXO0KIeHHUS PABHOAEHCTBYIOLIEH

Cuibl HamPaBJICHBI BJIOJIb OAHOM MPSMOM:

F, ) R . F, o F, i
F, R
R=F, +F, R=F —F
Cuuisl HaTpaBJIeHbI TIEPIEHAMKYISPHO APYT APYTY Cuutsl HaTpaBJIEHBI TI0JT YIJIOM O APYT K JAPYTY

R= [F2 452 R = pr + F2 — 2F,F, cos(180° — )
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Bropoii 3akon HeroTona

Bropoii 3akoH Hel0TOHA: yCKOpEHME Tela IPSIMO IPONOPLUOHAIBHO PABHOACUCTBYIOIIEH CHII, IIPUIIOKEHHBIX
K Tely M OOpaTHO MpONOPLUUOHAIBHO Macce Tena. Ilpu pemeHun 3agay OOBIYHO 3alMCHIBAETCS B BUJE:
paBHOACHUCTBYIOLIAs] CUJI, MPUIOKEHHBIX K Telly, paBHA INPOU3BEICHUIO MAacChl Tejla Ha COOOLIaeMoe emy
YCKOpEHHUE:

= -

F =ma,

> > > -

FI[CF =F1+F2++Fn

axxno! HanpaBnenue yckopeHus Bcerja COBIIAIaeT C HAMPABICHUEM paBHOACHCTBYIOIIEH cuil. BTopoii 3akoH

BIOTOHA MPUMEHUM JJI51 CHII JTF0OO0H MPUPOIBI.

Baxxuo! llpu pemennu 3agay Ha JBM)KEHUE CBSI3aHHBIX TEJl YaCTO YIOTPEOISETCA
MOJIEJIb «HEBecOMasi M HEpacTsHDKUMash HUThbY. YCIOBUE «HEBECOMOCTH» HHTHU
O3HAYaeT, YTO HUTh HE PacCMaTPUBACTCS KaK OTJEJIbHOE TEJIO U /IS Hee MULIETCS U
JUI Hee He 3aluchiBaeTcs BTOpoil 3akoH HprotoHa. [103TOMY CHIIBI HATSKEHUS HUTH,
KOTOpPbIE NMPUKIAIbIBAIOTCS K CBSI3aHHBIM TejaM, OyJIyT OJUHAKOBHI 1O Moaymo. U3

YCIIOBUA «HEPACTSIKUMOCTHY CIICAYET, YTO CBA3AHHBIC TCJIa ABUKXYTCA C OANHAKOBBIM

YCKOPEHHEM.

Tpernii 3akoH Herorona
Tpernii 3akon HploTOHA: CHibl, ¢ KOTOPBIMHM [Ba Teja JACHCTBYIOT ApPYr Ha ApPYyra, paBHbI 110 MOZYIIO,

IIPOTHUBOIIOJIOKHBI 110 HAIIPABJICHUIO U HeﬁCTBymT BIOJIb HpHMOﬁ, COC,Z[HH?IIOH.[Cﬁ LHCHTPBI OTHUX TCII

Fip = =Fp
Duszuyeckuli CMbiCl 3aKOHA:
1. 3aKOH K CUCTEME, COCTOSIIEN U3 IBYX TeE,
2. 3aKOH YTBEPXKAAeT, HE MOXKET OBbITh OJHOCTOPOHHETro MAEWCTBHUS OIHOTO Tela Ha JApyroe Mpu
B3aUMOJICUCTBUH TEII,
3. 3aKOH YTBEPIKJAET, YTO CHJIBI BCET/Ia BOSHUKAIOT IMAPaMH, 3TO CHUJIbI OJJHOM MPUPO/Ibl, OHU MOSBIIAIOTCA U

HUCUYC3a0T OAHOBPEMCHHO.

Baxno! Cuibl, 0 KOTOpPBIX TOBOPUTCSI B TPEThEM 3aKOHE HBIOTOHA HE KOMIIEHCUPYIOT ApYT

Jpyra, IMOCKOJbKY INPUJIOKEHBI K pa3HbIM TeiaaM. PaccMoTpuM Tenno, KOTOpOe IMOKOMTCS Ha

T
-

FOpHSOHTﬂJ’IBHOﬁ IMOBEPXHOCTH. 9710 IPOHUCXOJUT IOTOMY, UTO CHUJIA TAXKECTH, )IeﬁCTByIOHIaH Ha

TEJ0, KOMIIEHCUPYETCS CUIION PEaKIH OTIOPBI, KOTOPasi BOSHUKAET MPH B3aUMOICHCTBUH CAaMOTO

#
T =)
#1

TCJIa U OIMOPEI U COITIACHO TPETHbEMY 3aKOHY Hrrotona paBHa 110 MOAYJIO U IMTPOTHUBOIIOJIOXKHA 110

HAaIlIpaBJICHHUIO CUJIC NABJICHUA TCJIda Ha TOBECPXHOCTD.
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3akon BCEMHUPHOI'0 TATOTCHUSA. HCKYCCTBCHHLIC CHYTHHUKH 3emuin
Bceskoe TCJI0, UMCIOILICC MACCY, ABJIACTCA HCTOYHHUKOM I'PABUTALITMOHHOI'O TTOJIA — MOJISA TATOTCHUA.

3aKOH BCEMHPHOIO TATOTEHHUsI. [IBAa TeJja MPUTIATUBAIOTCS APYr K APYTY C CHJIOHM, MOIYyJb KOTOPOM MpsSMO
IIPONOPLIMOHANIEH MaccaM Tell M OOpaTHO IMPONOPLHOHAIEH KBaApaTy pacCTOSIHUA MexAy HUMH. Cuibl
IPUTSKEHUs] HAIIPaBICHBI BJIOJIb JIMHUM, COEIUHSIOIIEH B3auMozelcTByomue Tesna. Popmyna faeT TOYHBIN

pe3ynbTaT A

1. MaTepHAIbHBIX TOUYEK;
2 OJIHOPOJHBIX 1IAPOB;
3. MaTepuaIbHOW TOUKHU U I11apa;
4 KOHLICHTPUYECKUX TEl.
p oMM
r

rac G- T'paBUTalMOHHAA ITIOCTOSIHHAA. FpaBI/ITaIII/IOHHaSI IMMOCTOAAHHAA YUCIICHHO paBHA CHUJIC IIPUTSIKCHUSA MCKIY

JBYMsI T€JaMH Maccoil o 1 Kr, pacnoyiokeHHBIMU Ha paccTOSIHUU 1 M:

H- M2
G =667-10"11——
KT

Hckycemeennviii cnymuuk 3emau — 3TO TeNO, KOTOpoe oOpaliaercss BOKpYr 3eMiH. TpaeKkTopusi JABHKEHMS
HUCKYCCTBEHHBIX CITyTHUKOB — DJUIMIIC, HO IIPH PAaCCMOTPEHMH 3a/1ad CYUTAIOT, YTO OHM JABHXKYTCA IO
OKPYKHOCTH. JIMHElHas CKOPOCTh TaKOro JABWKEHUS HA3bIBAETCA NEPBOM KOCMMYECKOW CKOpOCTBIO. [lepeas

Kocmudeckas ckopocnib — 3TO T'OPHU30HTAJIBHO HAIlpaBJICHHAA MHUHHUMaJIbHAA CKOPOCTh, C KOTOpOfI TCJIO MOT'JIO

?j] Obl BUraThCsl BOKPYr 3€MJIM MO KpYyroBoll opOuTe, T. €. CTaTb MCKYCCTBEHHBIM
I CILyTHUKOM 3€MJIH.
\\ Ha pucynke R — paguyc 3emin, H — BbicoTa criyTHHKA Ha/l HOBEPXHOCTBIO 3€MIIH:
KM
Q v, =+ g(R; + H),npu H = 0 nonyyaem v; = ,/gR, = 7,97
GM,
V= [/
1™ |R;+H

Baxxno! Bce HanucanHble GopMyIbl clipaBeUIMBBI JUIs JH0O0ro HEOECHOro Tea,

uMeroIero Gopmy mapa.

osne3nbie popmyibi:
Mp = pV —macca nmaHeTsl, p — INIOTHOCTD IUIaHETHI, V — 00beM IIaHeThl

4
V= 5”R3 — 00BEM TUIAHETHI

(Rn+H)3
T =2m oy~ epuon oOpallleHus1 UCKYCCTBEHHOI'O CITyTHUKA 3eMJIn

Bmopasa kocmuueckas ckopocms — 3TO HaWMMEHbILAS CKOPOCTb, KOTOPYIO HaJI0 COOOLIUTH Telly, 4TOOBI €ro
opbuTa B mojie TATOTEHUS 3eMild cTaja MapadOJM4ecKOd, T. €. 4TOObl TEJO MOTJIO CTaTh HCKYCCTBEHHBIM

cnytHukoM CounHia

KM
v, =\V2v, 2 v, = 11,2—

Baxno! HpI/I peuieHuu 3a1a4 CJICAYCT MOMHUTB, YTO B 3aKOHC BCCMUPHOTO TATOTCHUS PpACCTOAHUC 6epeTc;1 oT

LEHTpa TCJia, @ HE OT €ro NOBCPXHOCTHU.
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Cuia TaxKecT

CuJjia TSIZKeCTH — 3TO CHJIA, C KOTOPOH 3eMJIsl PUTATHBAET K cebe Tena BOMM3U cBOEH moBepXHOCTH. Moayb

CHWJIBI TSDKECTU HaXOAUTCS 1o popmyrie

F =mg

Touka MMPUIIOKCHUS CUJIBI TAXKCECTHU — LICHTP TCJIA. Cuia TsoKecTH BCCrga

HalpaBlieHa K LEHTPY 3eMiHM, HO Ha pHCYHKax H300pakaercs

HaNpaBJICHHOW BEPTUKAIHHO BHU3. Yy mg Hi‘ﬁ

Cuna TSHKSCTH SBIISICTCS YaCTHBIM CJIy4acM CUJIbI BCCMUPHOTO TATOTCHHA, IIOOTOMY

M;m
R3

F=aG

Ms;m c M,
= = = —_—
R2 mg =g R2

rae M3 — macca 3emun, m — macca Tena, Ry — paguyc 3emiu. M3 nocnenneit ¢opMymsl cieyeT, YTO yCKOPEHUE
cBOOOHOTO MajJeHMs HE 3aBUCUT OT MAcChl TeJa, 3aBUCUT OT MAcChl 3eMJIM M OT PAacCCTOSHUS OT LIEHTpa 3eMIIH

IO Tea.

Baxno! YV moBepxHOCTH 3eMIIM YCKOPEHHE CBOOOIHOTO TAJCHHS HE Be3lle OauHaKoBO. OHO 3aBUCHT OT

reorpaMueCKO MIMPOTHL: HA TMOJIF0cax OOJbINe, YeM Ha dKBarope. J[emo B TOM, 4TO 3eMHOW IIap HEMHOTO

CIUIIOCHYT Y HIOJIFOCOB. DKBATOPUAIbHBIN paanyc 3eMiind 00JibLIe MOISIPHOTO Ha 21 KUIIOMETp.

Bec u HeBecoMoOCTh
Bec — 310 cuia, ¢ KOTOpOW TENO BCIEACTBUE MPUTSKEHUS K 3eMJle TaBUT Ha OMOpPY WM PacTATUBAET IOJIBEC.
O0o3nauenue — P.
Touka MpUIOKEHHs Beca — TOUYKA COMPUKOCHOBEHHUS Tejla C OMOPOU WU

nossecoM. Bec Tena Bcerja HarpaBiieH NPOTUB CUJIb PEAKIIUU OTIOPbI WU

p

CHIIbI HATSKEHMsl M HAIpPaBlIeH MEepIEeHUKYISpHO onope. Momynb Beca A

HaXOJHTCS 110 TPeTheMy 3aKoHy HploTOHA. =—N
=g - ->

Bec tena onpenensiercs no popmyne: P = m(g — a). P=N

Teno moxonTest Teno ABMXETCS ¢ YCKOPEHUEM, Teno ABMKETCS ¢ yCKOPEHUEM,
HalpaBJICHHBIM BEPTHKAJIBHO BHU3 HaIpaBJICHHBIM BEPTHKAJIBHO
BBEpX

a

v . Ii{ _ v

—

> LY mg =y — v_ -
Py mg P‘, mg Py mg

P =mg P=m(g—a) P=m(g+a)
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HeBecoMOCTh — COCTOSIHHUE TCJIa, MPU KOTOPOM €Tr0 BCC paBCH HYIIIO, Ha6mo;[aeTcs1, Koraga Tc€Jio CBO60,Z[HO
nmaaact, T.C. ABUIKCTCA C YCKOPCHUCM CBO6OI[HOI‘O nmaaCHUs.

Eciu Teno IBUXKETCS ¢ yCKOPEHUEM, HAIPABIEHHBIM BEPTHKAILHO BBEPX (IBMIKEHUE BBEPX C YCKOPEHHEM WM
BHM3 C 3aMeUICHHEM), TO €r0 BeC OOJbIIE CUIILI TSHKECTH. B TakoM cilydae TOBOPAT, YTO TEIO UCIBLITHIBAET
neperpysky. Ileperpyska (n) mokassIBaer, BO CKOJIBKO Pa3 BEC JABUKYILIErocs Teja 00JIbIIe €ro Beca B IIOKOE
m(g+a) g+a a
n = =

=14—
mg g g

Cuaa ynpyroctu. 3akon I'yka
CuJjia ynpyrocTs — 3To CHJIa, BOSHUKAIOLIAs IPH yIIPYyroi aedopMaliu Tena.

Heghopmayus — 310 n3menenue GpopMel 1 0ObeMa TeIa B pe3ysibTaTe HEOJMHAKOBOTO CMEIIEHUS Pa3IMYHBIX €ro
qacTeil moja aeiicTBUeM CHiIbl. Ympyras nedopmanus — 3T0 JedopMannu, Mpu KOTOPBIX TOCIE MPEeKpamieHHs
JEWCTBUSI BHEIIHUX CHJI TEJIO NMPUHUMAET NMEepBOHAYAIBHBIE pa3Mepsl U GopMy (pacTspkeHHe, cxxatue, U3ruo,
KpydeHnue, casur). Ilmactuueckue aedopmamuu — 310 AeQopMalui, KOTOPbIE COXPAHSIOTCS B TeJe IOCIe
MpEKpalICHUs JEHCTBUS BHEILIHUX CUII.

Abconomnoe yonunenue (cocamue) — i3MEHEHHE pa3MepOB Tejla o aekcrerueM cuibl X = Al = |l — [y|, rue x
wim Al - abconroTHOe ymnuHEeHHE (cxkaTue), l, — HavanbHas JIUMHA Tena (0 ACWCTBHS CHIIbI), | — anmuHA
nehopMHPOBAHHOTO Telia (BO BpeMsi ICHCTBUS CUIIBI).

LLLLLLL L llldidice

r 3akon I'yka: cmia ynpyroctd, BO3HUKaromas mpu jaedopManuu Tena, MpsMO
Iy IPOTNIOPIMOHATIFHA YAJIMHEHHIO Tella U HalPaBJieHa B CTOPOHY, MPOTHUBOIIOJIOKHYIO
NP S i nehopmanuu:
Fynp
Al B IPOEKIUSX: Fpp o = —kX;

B MOAyJIsX: = kx.

Bennumna k HazpiBaercst kod(pdummenToM xecTkocTd. Kod(huimeHT xecTkocTu
OTIpeeNsieTCs CBOMCTBAMM CaMOM NMpPY>KUHBI (MaTepUajoM, HA4aJbHOW JIMHOM M
T.10.).

mg

Buabl cuiIbl ynIpyrocTu
Cuna peakyuu onopel — 3T0 CUIIA, IEHCTBYIOIIAs Ha TEJIO cO CTOPOHbI onopbl. O0o3HaueHue — N.

Cuna namaxcenus — 3T0 CUja, AEWCTBYIONIAs HA TEJIO CO CTOPOHBI MojiBeca. O6o3HayeHue — T.

Baxno! Pacuer jxecTKOCTH IIpU COETMHEHUH NPYKUH

[TocnenoBarenbHOE I £ .““‘.‘.“‘.‘.“‘.‘.‘.‘
4 4 ."V"V'V"'\
k k. P "
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YT A 2
CO00000000, 1 «
OO, ﬁ !
111 Z Z
k ki k, i

Penerutop no ¢usuke — [Moranenko IlaBesa CepreeBuu


https://vk.com/club185733800

dusnka-oHJIalH

Cunia Tpenust
Cuuia TpeHMs — 3TO CWJIa, BOSHUKAIOIIAsl IPY JBUKEHUH TEJI UM IIPYU MONBITKE CABUHYTH UX C MECTA BCIIEACTBHE
HEPOBHOCTEW MOBEPXHOCTEM, COIIPUKACAIOIIMXCS TEJL.
Cuna TpeHus AeUCTBYET Ha IIOBEPXHOCTH TEJ U 3aTPYAHACT UX IEpEMEIEHNE OTHOCUTENBHO Apyr npyra. Cuna

TPCHUA BCErga HallpaBJICHA ITPOTHUBOIIOJIOKHO ABHXKCHUIO TEJIA, T. €. IIPOTUB HAIIPpaBJICHUA BEKTOPA CKOPOCTH.

Buabl TpeHus

Cyxoe TpeHue — 3TO TpPEHUE, KOTOPOE BO3HUKAET IIPU CONPUKOCHOBEHUHU TBEPABIX TEN. Buabl cyXxoro TpeHus:

IIOKOs, CKOJBXCHHUA U KaUCHU .

Cuma TPEHUSA IIOKOS — BO3HHUKACT MCXKAY COIIPUKACAIOIMHUMUCA W IOKOAIIMMUCA OTHOCHUTCIBHO APYr Apyra
IMOBEPXHOCTAMMU, a TAKKEC IIPHU IIONBITKE CABUHYTH TEJIO C MECTA. Cuia TPCHUS ITOKOs B 3aBUCUMOCTH OT BHEITHEH
HpHJIO}I(CHHOI;'I CHIJIBI, HBITaI-OH_Ief/'ICH CABHUHYTB IIOKOAIIECCA TCI0, MOXKET MCHATHCA OT HYJIA 1O MaKCHUMAJIbHOI'O

3HadYeHMA. Eciau BHENTHA cuiia IMPEBBICUT MaKCUMAJIBHOC 3HAYCHUEC TPCHU I1IO0KA, TO TCJIO HAYHCT ABUIaThCA.

Ecius YCJIOBUH 3a/la4X HC TOBOPUTCA, YTO CHUJIAa TPCHUSA ITIOKOA MaKCUMaJibHa, TO €€ HAJ0 HAXOJAUTb YCPEC3 APYTruc

CWJIBI 110 BTOPOMY 3aKOHY HbroTOHA.
[Ipu pemienuu 3a1a4, CYUTAETCS, YTO MAKCUMAaJIbHAs CHJIa TPEHUS [TOKOSI paBHA CUJIE TPEHHUS CKOJIbKEHUS.

Cuna mpernusl CKOJMbICeHusl — 3TO CUJla, KOTOpasd BO3HHUKACT MCKAY COIMPUKACAIOMHMMUCA W ABMXKXYIIMMHUCH

OTHOCHUTCIIBHO ApYT Apyra TeJIaMHu.

Benuuuna cuibl TPCHUSA CKOJIBXKCHUS 3aBUCUT OT pOJa COIIPHKACAKOIINXCH HOBCpXHOCTeﬁ (XapaKTepI/ByeT

K03 DUIMEHT TPEHHS — U) U BEIMYMHBI TIPHIKUMAIOIIEH CHITBI (MOJIYJISI CHITBI PEaKIluK Ormopsl — N)

T'pacdhix 2aBHCIIMOCTH CHIIBT TPeHIIT

OT BHemHe ciiaer F Frp — #N FTp — umg
F A = KoapdHIHEHT TPeHHs
P
‘L-'I]) Finax = LN —
d F
MoKoit E CKOJILKCHHE
F
Cuna mpernusl KaderHus — 39TO CHJla, KOTOpasd BO3HHUKACT MCKAY COIMPUKACAIOIHUMUCA W KaTAIIUMUCA

OTHOCHUTCJIBHO ApYr Apyra TElIaMHu. Benmnmuuna cuibl TPCHUSA KAYCHHA OOBIYHO MEHBIIE BEIMYHUHBI TPCHUMA
CKOJIB)XKCHHU .
BHYTpeHHee TpeHUuE ()KH}]KOQ NI BH3KOC) — MCXKAY CJIOsIMHU XKXHUAKOCTH WM Ta3da, CKOPOCTH KOTOPBIX

MEHSIOTCSI OT OJJHOTO CJIOS K IPyrOMY.

Baxno! Eciu ABWIKCHUC TPOUCXOIUT I10 rJ1aaKou MOBEPXHOCTHU, TO CHUJIAa TPCHUA PaBHA HYIIIO.

Baxno! Cuna TPCHUA HC 3aBUCHUT OT INIOHIa CONIPHUKOCHOBCHUS TPYHIUXCHA HOBGpXHOCTCfI. OHa 3aBHCHUT OT
OTHOCHUTEJIbHOU CKOPOCTH TCJI. B sTOM €€ rmaBHOE OTJIIMYKE OT CHUJI TATOTCHUS U YIpYrocTtu, 3aBUCAIIUX TOJIBKO

OT KOOp/IMHAT.

Baxno! YcioBue, npu KOTOPOM TeJI0 HAXOIUTCS HA TPaHU JBUKEHUS (HanpuMep, OpyCOK JISKUT Ha HAaKJIIOHHON
IUIOCKOCTH M HAXOJUTCS Ha TpaHU COCKajJb3bIBaHUS) O3HA4yaeT, 4YTO CHUJIa TPEHUS TOKOs JOCTHUIJIA
MaKCHMaJbHOTO 3HAY€HUS M, KaK FOBOPHJIOCH BBIIIE, MOKHO CUMTATh, YTO IO MOJYJIO paBHA CUJIE TPEHUS

CKOJIBXXCHHUA.

Penerutop no ¢usuke — Illotanenko IlaBen CepreeBuu
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dusnka-oHJIalH

JdaBienue

JlaBjieHMe — 3TO CKansApHas (u3nyeckas BEIMYMHA, PaBHAs OTHOLICHHUIO MOIYJSl CHIIBI, JeHCTBYOIIEH

MEPICHIUKYIISIPHO MOBEPXHOCTH, K TUIOMIAINA ITON TOBEPXHOCTH.
O6o3nauenue — p, enuauIbl n3mepenns — [1a (ITackainp):
_F
p=5

Hasnenue B 1 Ila — 310 naBnenue, koropoe npou3BouT cwia 1 H Ha nepneHauKyIsSpHYIO K HEH TOBEPXHOCTD
mwiomazpio 1 Mm%

Hapsiny c ITackansm npuMeHseTcsl eIUHHIIIA U3MEPEHUS 1aBJICHUS -1 MM PT. CT. (MAJUIMMETP PTYTHOTO CTOJI0A)
=133,3 I1a.

HopmaneHoe armMocdeproe naienue: 1 atm (arMocdepa) = 100 kI1a = 10° ITa.

HaBJ’IeHI/Ie BO3pacTacT, €CJIM YBCIMYHUBACTCA CHJIa JOaBJICHHUA HWJIM YMCHBIIACTCA ILIOMIAAb, Ha KOTOPYIO
OKa3bIBaCTCs OJaBJICHUC.

l[aBJ'IeHI/Ie YMCHBIIACTCA, €CJIM YMCHBINACTCA CHJIa AAaBJICHUS WK YBCIIMYUBACTCS IUIOIIAAb, HAa KOTOPYIO
OKa3bIBaACTCA JaBJICHUC.

Penerutop no ¢usuke — [Moranenko IlaBesa CepreeBuu
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