TBH0Y COUL Ne8 n.z2.m. Arexceeska e.0. Kumeav Camapckoii 0ba.

JIlnnamuka. 3akonbl HeroTona. Cuiibl
B MEXaHMKe.




OuHamuka (rpedy. dUvVauIC — cuna) — pasaen MexaHuKkn, B
KOTOPOM M3Yy4arTCA MPUYNHBLI BOSHUKHOBEHUA MEXaHNYECKOIC
OBMXKeHUs. [dMHamMuka onepupyeT TakKuMn NOHATUSAMM,
Kak mMacca, cunia, UMnNynbCc, 3HEPTUS.

NEPBbLINA

3AKO®
— /
> _ m v

. 3AKOH COXPAHEHWR
WMNYNLCA



http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%B4%D0%B2%D0%B8%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%B4%D0%B2%D0%B8%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%81%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D0%B0_(%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BF%D1%83%D0%BB%D1%8C%D1%81
http://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F

dvuHamuxa “ BTO pasnest MexaHukKm, nay4aluwmiia rnpUu-HiHbl BO3HUKHOBEHUSA U
N3MEHEHUA MeXaHN4YeCcKoOro AsrxeHms

@ cwuinAa. MmMACCA

1) Cuvna BTO BEKTOpHasa dmanyeckas . F o
- BeNMYUHa, XapakTrepuayio- I ,¢ 5 Il
< wias aeicTreme oaHoOro rena g ~ "T’Ii’ 2
Ha Opyroe, B pe3ynsLTare KO- ﬁ& 7 o -
XapaxKkrepmmayercsa: 5 : &S !
— BEeNTMYIHOnA oy b s ey Yo _4’,! > —
X pe el H dop- b —— l s
HAMNPaRIeHnem = pegedboig VISIAREROT P F F a2
_ MY 1 pasMmepbi
TOMKOW 1MpwvnoxeHmns Ecnwn TEeno sSghasietTcs man epn-
SBNEHOM TOMKOW,
CWiibl NMPUMKNaanssarTeHs
K UWeaHTRY macc.
-
2) Brnas: cwvin Cuwnbi
Cuvne: / \
(ﬂOan ) JI(}M(:T[’I\/K)(IH’“’.‘ Lllhl'!( sy owuame mpe
/ \ Ha paccTosHmn CONPUMKOCHOBEHWNN
: . <F F, afw) (vao-ma ynpyn
f [)«:"Blr‘l ravmoOoHHIe
(cuvna TaxecTun) INexKrpomMarHinMTHLe BHYTDOHHME BHELIHMe
(cuna ynpyrocTru, (Mexay Tenamm  (M3BHe Ha Tena
sepHue SV TPeHWR) 8 cucTeme) cucreme)
- S u
MasonuposanHas cmcrema Ten — cucTtema, B KOTOPOi NeiCTBYIOT
TONBKO BHYTPEeHHUE CUNbl
3) PasHogencreyiouias cmn ” reomeTpunyeckKkas (BeKkropHas) cymma
- BCeX CwWJl, OeCTBYIOLLMX Ha Teno
= R [H]
E R=F1+F2 4+ F3+4...4+F,

yCKOpeHue Terna coHanpaBneHo
jA C paBHOOEMNCTBYIOLUEe




4) Macca

m [k

Mrepuns

MHrepTrHOCT:

1) 3TO cxkansapHas OUamHecKasi BEeSIMYHMHA, XapaKkrepu3yioLLiIas
MHepPTHOCTE Tesna

2) 37O ckansapHas OumanHeckasi BerimHmHa, Xapaxkrepm3yioulas
rpasmralumMoHHbLISe CBOMCTEAa Tena
— DTO DOrBSnMHEeCKOE JSBSI1IeHMEe, Sak/io4YaroLLieecs B TOM, 49T1T0
Tena CrpemMsiTcsH COXpPaHmTh CBOHO CKOPOCT (MokKoiAa)
—  3TO CBOMCTEO TEJS1 COXPaHSATh CBOIO CKOPOCTL (MokKoia)

5) SaxKor Nprpoiass

Onsrrsio

yCTaHNoOB/IeHoO = > rrey T OTHOCHTCSH Tak, Kaxk obparHoe

Mpuy ezavmoasenncTemn ABYX Ten
2o DR ot MOJSTYHEHHBLIE YCKOPeHnst

OTHOLUIEeHe xX maco

G) NTINOoOTHOCTS

P [xr/mm3] A enmHLEe o6 bema

( TROINANHES BEIRBANAHA) v

IDTO ckansipHasi dommsnHeckasi senn-
rrz HuMHa, passHas Mmacce seuecrTtea s

(7] — OO
Tena

7) Cnocobes onpeneneHtnms Mmaccsl

a) cpasHmeaem C 3TaNnoHOM Ha Becax

0O) No oprayne

B) B3anmoasiac TEmem
C I3ITARANOHOM

(rvpw)
P — onpenenssioT no rtabmiue

m = p

/
S V — onpegensiior maremarmyeckn (popmy-

Nnamm) N No BeiTecHeHHOM >XXMAOKoCTHm B8
(V.= 2c Ve =)

Dyenn PPt svan.

CLyyan M renn Tesia




Ha ocHoBe aKcnepuMeHTarbHbIX
nccriegoBaHUM OBMXEHUSA
LLApOB MO HaKTOHHOW
NNOCKOCTU

CkopocTb Noboro Tena naMeHsaeTcs
TONbKO B peaynbraTte ero
B3auMoAenCcTBUA C APYyrMMun Tenamu.

NHepuuna — daBJieHne
COXPaHEHNA CKOPOCTU
OBUXXEHUA Tena Npwu
OTCYTCTBUUN BHELUHUX
BO34eNCTBUMN.

fanuneo Nanunen (1564-1642)



m [IBnxeHue nboro tena ectb ABUXKEHUE OTHOCUTENLHOE, no3Tomy
ero cnegyeTr paccMmatTpumBaTtb NO OTHOWEHUIO K onpedesrieHHOU

cCUctTemMe oTcyeTa.
Cucrema orcuera
/ \
UHEePpLIUANbHAag HeUuHepIualbHag

ABWXYTCA C NOCTOAHHOMU NPVHLMN UHEPLUH .
CKOPOCTbLH NPU KOMMNeHcauumn

BHELIHMUX BO3AENCTBUMN.
(T.€. BbINOMHAKTCS 3aKOHbI
HetoTOHA)

[IpMHLIN WHepLMMK, copmynmposaHtbiA [ anuneem:

Ecnun Ha Teno He AeﬁCTBYI’OT BHEeWHWNe CUIbl, TO OHO COXpaHAeT
COCTOAHUE NOKOA
U paBeHOMepHOro npﬂmonvmeimoro OBWXEeHUA.

B 1687r npuHuun(3akoH) uHepuum MNanunes 6uin cchopmynupoBaH
U.HbloTOHOM B Buae rnepeoz2o 3akoHa OuHaMUuKuU.




Hcaaxk HoroTon

(Isaac Newton)
4 aneapa 1643

Pomuica Byacmopn (Woolsthorpe)

Anenun

31 mapma 1727
Ymep Jlonoon (London)

Anenun

B ocHOoBe Tak Ha3blBaeMou
Kfnaccmnyeckon Nnm HeloTOHOBCKOU
MEXaHUKN NnexaTt TpU 3aKoHa OAUHaAMUKN,
copmynupoBaHHbIX . HetoTOHOM. OTu
3aKOHbl UrparoT UCKITKYUTENBHYIO POSib B
MeXaHUKe 1 ABNATCA (Kak 1 Bce
domnanyeckme 3akoHbl) 0606LLIEHNEM
pe3ynsratoB OrPOMHOIO YeriloBe4YeCcKoro
onbITa.




3akoubl HeroToHAa

3

——

U

v=const,
npu F=0

I 3akoH

Cywecmeyiom maxue cucmembl
omcyema, 6 KOmopblx 6CAKoe meio
Oyoem coxpansame cOCMosiHue
ROKOS1 WU PAGHOMEPHO20

U NPAMOTUHEHHO20 OGUNCCHUS

00 mex nop, noxka oelcmeue
Opy2ux mei He 3acmasum e2o
UZMEHUNTb 2O COCMOSHUE.

Il 3akoH

lo0 oelicmeuem cunbl
meno npuobpemaem
makoe yckopeHue,
Ymo e20 npou36eoeHuUe
Ha maccy mena pasHo
deucmeyoujeut cuie.

Fio=—F;

111 3akoH

Cunvl, ¢ Komopbivu
gzaumooeucmeyowue meia
odeucmeyiom opye Ha opyada,

pasHvt RO MOOYIIO
u HanpaeieHvl No
OOHOU NPAMOIl 6
NPOMUBONONOMNCHbIE
CHIOPOHBL.



A

&S 3AKOHBI HBIOTOHA BaKkorb! yCTanoBmers:
OIMbITHEIN NTYyTEeny

1) r | 3akor HuoTorHa I

NE

CYLLIECTEBYIOT TaKMeE CUMCTEMBI OTCHE TR, OTHOCHMTES MO KOTOPRILIX TENO MNOKOUMTCS! v
ABVKETCHA PaBHOMEDHO U MNPHMOSITIMHEMHO, @CIIM Ha HEND He ASNCTRYIOT APV e
TEeNna NN OSCTBS LRV X TEeSN CKOMMeHCHMPOBaHbL!

Takume cucremMbl OTCHEeTA HA3BIBAIOTCH MHEDLIMA LB

4} N Mm Fuu:s
= 7
=0 + o J
-
TI7I7ATZ777 e ~ u';/
vy Y mg ms
— & — ./—V.-’-mE-FF-rgr-’-Frp:E
N + m R R =0 -
Fconp o mE = _R.
Teno OBVKeTCH paBHO- —
TEeNo rNnoKonTcs MEPHO MPSIMOSTMHENHO <« R=0
V =0 V = const
2) L H 3axkoH HeroToHa 1
YOoKOopEeHWe, NoJTYHEeHHOE TEJTOM, TIPSIMO MNPONOPLMOHANTEHO e R
PAaBHOASMCTBYIOLLE Cur, NMPUWIIOXKEHHLIX K Teny, 1 obpar- e
HO MPOoNoOpUMOHaANLHO macce Tena. HanpasneHmne yorope- =
HUSA coBmaoaeT C HanpasneHem pasHOOASenCTBYIOUAEH s TT =

a) Ha Teno gencreyeT oaHa cmna

a~F = atTtTF
‘—; 1 a = —




¢

6) Ha TeNo ASNCTEYET HECKOSILKO Cn

2

F >
i

= @ =

YcokopeHune, coobuuaemMmoe Tesny rnpuv oaHOBPeMeHHOM OeNCTBUN HeCKOSIbLKNX Cuil,
pPaBHO BEKTOPHOM CyMMeE BCEeX YCKOPEeHMIM, KOTOPbIe coobumna 66l 3TOMY Teny
Kaoknoasi cuvuna, AecTBYS B OTOeNTbHOCTW

2) l I sakori HoioToHa I

L

Mpwy szarnooenncTenm ABYyX TEeS sCceraa sosrHnkKaeT napa cwvn,

KOTOpbIE: -
Qﬁ’l"- F1=—F2
’/

1) pasHL!
Curibl HE KOMIMNEHCUPYIOT Oy
Apyra, Tak Kak npuiosxkeHs!
K pas3HsbiMm Tenam

mo

MO OAVITHO
2) NMPpPOTUBONOINOMXH s

—

mMo HanpasJieHmw

3) mexart Ha OoAHOKk NPsMoi

4) onHOWM NpuMpoabt

[-f.‘ ez 1z 7 - =, e itz &
%—J ,,Mm“x

a1 M az — YOCKOPEHNS, KOTOPLIE MpnoOpesiii Tena

BI33aMOoOencrsme rest

Fi v F> — napa cun 1oV BIANMOOASUICTBINA
ot re
Mo 3akoHy NPUPoAbLI: =+ =—2 = a,-m, = a,-m,
> iy
e
B NpoexKumsax L I e § S e
Ha oce X F; - O } Iy = > ﬁ:n:o:;:::'

SaxkoHs! HeoOoToHa nNpuuMeHMMbBI TONMBKO B MHEepLuUUManbHbIX
cMmcrTemMmax orcuerTa




Teopema 0 IBHKEHHH LIEHTPA MACC

Paccmompum menepo noopoone CUuJbl, 0ClCMEYIOU{UE HA YACHUWbI MEXAHUYECKOU CUCHEeMbl
Cunwl, Oeiicmeyroujue Ha KaXKIY0 MOUKY CUCHEMDbl F 1i m
pa3zobdvem Ha 1BA THNA 2
— CUJIbl CO CIMOPOHDBL 6CEX OCHAILHBIX YACHUL CUCHEMbl
(BHyTpeHHHUE CHJIbI)
Pe3ynbmupyouias 6cex BHEIHUX CHJI Fl3 e

B o0mem BUJ/I€C IMO MONMCHO 3anucambv makK

— n-1 — =
F = kz_;, Fy + (Fi )6m (F1em

Ilo 3 3axkony Holomona Z Ifik =0

i,k 1 n
H TeopeMa 0 IBUKEHUHU LIEHTPA MACC HPpUHUMAEM 8UO é — E ( )
(1771

Takou éuo meopemwt o3nauaem, umo

Ecin HaX0JIHUTCsl BO BHEIIHEM CTAllHOHAPHOM M OJJHOPOJAHOM IoJie, TO0 HUKAKNMMH
nercreusiMvu BHYTPH cucrembl HEBO3MOKHO M3MeHUTH ABH/KEHHE




. (3) 3AKOH BCEMMUPHOIO Tﬂl‘OTEHHﬂ.’
CUJIA TSIDXKECTMU

1) MpPasmTraumMoHHMbie CUMJIbI
C 1667 r. U. HeloTOH )—) Tera, ohnanaoLIme ;.
MNPUTArMBalOTCH OAPYI K APYry cuiamu,
acTpoHoOoMu4Heckmne KOTOPbIE HAa3bIBAKOT N amMiM T alimO MM LI A
HabmoaeHns, onbITbl
F_~m, yem Bonbwe m Ten, Veed 2 Vo . o
§ F—m m, Tem Goneiue rpasutaum- | @@= = = [F2] ™
Fp—m, oHHas cuna S0
1 Hem Donblule paccTosHue mMeXxay 1ty - 1
Frp ~ 2 Tenammwn (r), Tem rpasnrTaumoHHan Fip —>
cwia MeHbLUe 4

2) 3aKoH BCEMMPHOro TAroTeHMs

ey = = 1z
m—— = E——— Fio. o
Ce MartTepmanbHbIe TOYMKWM NPMTHMMBaKTeS APYr K - v e——

APYTY C CUNOoW, MOAYNE KOTODRON NPSMO FIPO! 10DLRAC- 1 r
Halex Npon3aseneHmio nx Mmacce, 1 o0parTHO NPonop- $ '
UMOHANeH KBanparty PACCTOSHMA MEXOY HM
Cunel nexart Ha OAHON NPAMON, COoBaAMHSIOLLIE R , F
rp

LEHTDLI MacCccC 3TNX TeJi, U HanpaeneHb! HasCTpeYwy
APpYr Opyry

G — rpasuraunonnan DUINHECKUIA_CMBbICH
nocrTosHHas rpasmntTaumoHHas NoCTORAHHAas YCNeHHO
~ paBsHa cwie, C KOTOPROW NPUTArMBaiOTCH
G=6.67-10" H- M ABe MartepuasibHbIE TOYKM MacCcoi no 1 kr
: K2 Ha paccTosiHm 1 m

3axkoH BCeMMPHOIro TANOTEHMS MOXXHO NPMMEeHATh, ecnu:

— Tesfna aBnaiTCH MmaTepuvanbHbLIMM TOYKamMmm
— Tena 4aBnsaiTCsa OAHOPOAOHLIMW WIapamMmm nnm obnapnawoT CMMETPDUWNYHBIM
pacnpeaeneHvemM mMaccCbl OTHOCUTENBLHO ueHTpa Tena




4§ G- 7 17

TCR n
Al gl OYENE NOXOME! A KAK XE
If’ — HNAYE!

K yewmpy Jewmu



[lepBas KocMMYeckKasas CKOpPOCTb




[lepBas KocMMYeckKasas CKOpPOCTb

M
U, = % g:GR—zg
3 3

Uy :\/gR3




KocMunyeckune ckopocTtu




3) Cuvina TsoxecT™™

Cujibl B MEXAHUKE.

,‘\Iirv[
(Ryz + h)’

3TO rpaBmTaLMoHHas cuna, ¢ KoTopon 3emns npu-
TAarveaeT K cebe tena

m — macca rena
M, — macca 3emsim

£ — YoeKopeHue
CBOOCOAHOrO NangeHinsi

a, — yckopeHune 3emiin
a, << g

' a, <<g Tak Kak

- M, == m

4) Yexkopernne ceaobonHoro nageHns

Foryme = G__Ai-}_m_”
(Rg + A)~

= F__=mg

T
4

e =

(Ry + h)”

3Iasnc

1) R,

AL

3 (axBaTOpP)

Ycocxkopenme cBo0oaHOro nageHnsa

MT OT:

(reorpadpudy. LLMPOTEI)
(vem R, T, TEM g L)
R > R3 (nounoc)

2) A (BLICOTHI TENA HAL NOBEPXHOCTLIO
3emnun) (vem 2 T.1tem ¢ L)

YCKOpEeHMe, C KOTOPbLIM OABUXEeTCSA
moboe Teno B none TAarotTeHus
3emnu, ecnuv Ha Hero gaencreyer

TONLKO F__

5) Anst mobGon nnaderTsl (KocmMmmM1ecKkoro Tena)

M <
Flrsonc nnan, = G W

\ 1—,-1 S
- £ &
g ~ /
~
- =
’.’_,_.— _——— -
R
> 5
o g
/ \

7/ \
MpasnTalumorHOEe none Jaemnw
ocnAaGesaeT C PacCcToONHMEeM
OT uesrpa 3emnm

=y M""

Lnn. =

(R + 12




G cunA ynPyrocTm
1) NMpupoaa cun » NPUYUHLI BOSHUKHOBEHNS

Cunel yNpyrocTim BO3HUKAIOT Hedopvaums — nameHeHue dopmMbl I >
npu pedopmavmm Ten “ o6wema Tena Npuv BHeLLHeM BO3ASNCTEUN. I F >
Yrapyras nedopmaliva — pcyesaer nocne Mnacrnieckan Ae@OPMELIT — He ncYe3aeT y F
NpekpaweHusl Boaaencramns nocne NpekpaleHns BoagencTamns I
Hedopmaumm I
pacraxeHue, ~ < : ‘
3r (, CAOABAIN, Cpe: ¢ SHMe
oxarme narvo el pes KpY4YeHn |
=) I"nm/ £ P Encm.
Rueun -~ F i l.\‘\ F::nzm.
= HET AshOopMALIIN
Fop A I‘F"."p, =|7.—"“| F i =0
Mpupona cwun: "’¢ - ™ 2 $"’ y
BNEeKTPOMATrHMUTHLIe F =3 cxAaATVE
"i' 1D or - o
( £ yup pasna cymme cun :O o= IF'"’I< IF‘"I F oo TT Fon
NPUTAXEHWUA W | 0 et (s :
OTTaANKNBaHUS MeXay Fovivil Koo e :O L. PACTFAKSHUE
Monekynamm) **6', , IF""l >|-,;:m_ Fymo T Fon

2) 3akon lNyxka sunonHaseTcs F oy W ".\‘, 0

NP yOpyrux aedopmMmaumnsx

- o X ) f;..:'- : x r<
Cuna YNPYrocTH MPRMo NPonop K l}l/'\‘l KOS ALY Fip, >0
Cng ; b MO P -X 1 gs :

WECTRKOCTM

2C 8 i
UMOHANBHA CMELLEHIIO Tena v = y >0
’ G X CAMMELLOMITE ;
MPOTUBONONONMHE amMy MO aHAaKY 0, —+x Fyap 0

( yiunnnesne rena)

(® BEC TEJIA. HEBECOMOCTb

onopa noosec
= N N
1) Bec rena 3TO cuna, C KOTOPOW TeNo, BCNeacTBMeE ero 7
) NPUTSXEeHUs Kk 3emne, AeNCTBYEeT Ha Onopy
P P

Plu] unm Noasec
TOMED NDANOXREHST onopa nnv noasec —N=p T =p no lll sakony HeioToHa
2) HegecomMocTs 37O KOrga Teno He AENCTBYET Ha Onopy unuv noasec, u scnen-

£ CTBWE ATOro BHYTPW Tena OTCYTCTBYeT AedopMaLums; npu
P=0 3TOM Ha TeNo AENCTBYET TONLKO CUNa TSHKECT




Bec Tena

a=0

0= mg’ + N 2 3aKoH HbloTOHa

—

N




la’

il

l
11%

Bec Tena

i-0 allTg
ma = mg + N 2 3aKOH HbloToHa

ma=mg— N

N =m(g —a)

> — _N 3 3akoH HbloToHa
P=m(g-a)

ecnu &= (,



Bec Tena
a0 aTdQ

B I\T ma = Mg + N 2 3akoH HuloToHa
J_jg ma=N —mg
= N =m(g +a)

v D — _N 3 3akoH HbloToHa
P=m(g+a)

[leperpyska — sBneHue yBerimvdyeHuUs1 Beca tena.

K = m(g i a) _g*a ko3 ULIMEHT neperpysku
mg g -




@ cwvnA TPEHMSA

1) MNpupoaa cunbsl v NPUMYMNHE! BOSHUKHOBEHUR

o =~ Cwna vpenus / ., [H] Bo3HukaeT

7 N\
% N BAOSb NOBEPXHOCTU 2-X TPYLUNXCH
Ten us-aa aedopMaumnmn ITHUxX Nosepx-

IF P ALY
Wﬁ HOCTEI (CXaThe HepPOBHOCTER)
Fron. Fovp. Foup Frov,/ Mpupopa — aNeKrpoMarH1THan

> HanpasneHa BAONb NOBEPXHOCTM
e NPOTUEB CMEeLeHns
e =" R
Cymma cun yrnpyrocTein rana o Y A np Fap Cunbl TREHWA BOIHMKAKT
) Y ABYX CONPUKaACaOLLMXCH
CyMMa GUN yrpyrocTei onopist P F = Fapl TEN OAHOBPEMEHHO

——= : e b

2) C"_na TpeHwus nokon £ P-1 Cwuna TpeHms NoKoA BO3HUKaeT B

N £ Vi B > N £ cny4ae, ecnm Ha Teno aencreyer
+ s g 2 cuna, CTReMALLIAasCH COABMHYTHL ero
"”nz"P”- 7;;)1?_77)7)- e C Mecra
& mg HanpaaneHa NPoTUBS 3TOM CUNbI
NoOxoOw I M2KoOM ' Havuano PasHa no Mmoaynio aroin cune
— —— —— -t ABM KOS
|N|=Img| | |Nl=|"’3 | R % MoxkeT BO3pacTars TOMbKO A0 onpe-
i | 1= il | |N = Imgl neneHHoro sHa4YeHns, nocne 4ero
A =0 [Fapon|=|F| |7 0|2 |Fa] TENOo HAYMHAaeT ABUraTLCA
F .1 8 I I - - N —
- - — N LL — xosppuumenT TpeHus
0- Frp'" = FTp'nmux I P, l-n.l- s ' rIoOKoOs

feno Ha HakKNnOHHON NAOCKOCTM HaxoamresH
8 Nnoxkoe

] O

Il 3akoH HbloTOHA: N+mg+Fapun=a-m
x: O—mg-sino+ F, , =0

'l’f”,'l = e - Sin o




3) Cvina TpeHus CKONLBXXeHWs

N Cuna TPeHus CKOMNBXXeHWS
Fiw F % BO3HMKaEeT B Cny4yae, ecnv Ha Teno AencTeyeTr cuna,
KOTOpas NpuBoaAnT TENO B ABUMXEHue
77772_7?7}77— Hanpasnexna NpoTms 3T0W CUbl BAO/Nb NOBEPXHO-
mg CTn onop.bl
7 =|7F pasHomMmepHoe N— cvna peakunm onopsbl (3asBNCUT OT
TRE= ABUMxKeHune
CUIbl AABNEHUA Ha Ornopy)
IF’T’I < |F| PaBHOY( 'K("D‘i?' HOe Fop = WN LL — KOBXPUMLIIEHT TPEHMA CRONEKOHMS
AsxeHue (3aBUCKUT OT martepuana, u3 KoToporo

caenadHa NnosepxHoCTb, U CcTeneHuw ee

- = 2AaBHO3IaMEeNeHHOe
[#xp]>|E|  PaSHOSSMEY
ABrKeHne 06paboTkn/POBHOCT)
4) Cvna Tpenus kavenms ( Fp.x)

Cuna rpenun Kkavsenns BO3HUKaeT B Cny4ae, eCnm oaHo

TEeNO KAaTUTCH Mo rNnoBepxHoOCT APpYIroro.
HanpasneHa BOONbLMNOBEPXHOCTU Ka4YeHuns, npotmes

BpatueHus Fip v == 1 (Npuy crONBXeHUN)
Frpw =M N N — cuna peakuwm onope; R — paguyc
R L, — KOSPPUUNEHTbI TReHNS KaveHus

9) MmaxocrHoe TpeHnme (Tpenue B razax m xuaxocrax) 7,

Mpy TpeHUU Tena O XNAKOCTbL WK ra3 BO3HMKAIOLLYIO CUNy Byaem HasbiBaTh CUIon

o
conpoTusneHunsa U

Cuna, BO3HUKAIOLLAS NPU XXNOKOM TREHUW, BO MHOIO Pa3 MEHBLLLIE CUJbl CYXOro TPEHUSA
(NOaTOMY A5 YMEHBLLUEHUSA TPEHUSA TPRYLUMECS NOBEPXHOCTY CMa3bIiBaioT)

OcoberHocTh HET CWbl TPEHUS MOKOA ([aKe NPn HeBOoNLLLIMX BO3NENCTBUSX
HUAKOCTHOIO TPaHKS.  HA TeNo OHO NPUXOOUT B ABVDKEeHUE)

Benvuumna / aaBucuT OT o] POPMLITENA:
—o~V

CKOPOCTU OABVOKEHWS !

IV (nebonswme cKopocTu)
r I (Boneuime ckopocTtn)
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