3. IMHAMUKA MEXAHUYECKOH CUCTEMBbI

Cucremoll MaTepHANIbHBIX TOYEK (MexaHuyeckou cucmemoll) Ha3bIBAETCs CH-
CcTe€Ma, B KOTOPOU MOJIOKEHUE U MEPEMEIICHUE KAXJ0N €€ TOYKHU 3aBUCUT OT MOJIO-
YKEHHS U MEPEMEIICHUS OCTAIBHBIX TOYEK CUCTEMBI.

Llenmpom macc MEXaHHYECKON CUCTEMBI, COCTOSAIIEH U3 77 MATEPUAIIBHBIX TO-
YeK, Ha3bIBaeTCs reomerpuueckas Touka C, paanyc-BEKTOp KOTOPOH

n —
me

N mll_"i +m2172 +...+ ml'l_";' i=1
YV = =

m +mp+...+m; m

n
rae m= Y m; — Macca BCeil CHCTeMbI (IIPUBEACHHAs Macca); 7; — PaIuyc-BEKTOP

i=1
TOYKHM MEXaHHUYECKON CHCTEMBI.

Momenmom unepyuu J y MEXAHUYECKON CUCTEMBI, COCTOSIIEU U3 1 MATEPH-

aJbHBIX TOYEK, OTHOCUTEIBLHO HEKOTOpOoil ocu Oy Ha3bIBA€TCS CyMMa IIPOU3BEIe-

HUM Macc m; TOYCK CHUCTCMbl Ha KBAApPAaThbl paCCTOHHI/Iﬁ li OT O5THX TOYCK A0

ocu Oy:
n
2
Jy = .zlmili .
1=

MOMEHT MHEPIIMHA MEXAHUYECKOM CHUCTEMBI SIBJISIETCA
MEpOi €€ HHEPTHOCTH TP €€ BpaIaTeIbHOM JBU)KCHHUU. by i)
Teopema (I'roiirenca—IllTeiinepa). Momenm umnep-
yuu J,, meepoozo mena (MEXAHUYECKOU Cucmemvt) ONMHO-

cumenvHo Hekomopou ocu Oy (puc. 3.1) pasen momenmy

unepyuu J y| Mena omnocumensuo napannenvrot ocu Cyy,

npoxoosuell yepez YyeHmp Macc meia, Ci10HCeHHOMY C Npo- ~d

useedenuem maccoel m mena Ha keaopam paccmosaunus d QO

Puc. 3.1
MedHcOy 0CAMU

B 2
Jy —Jy1 +md~,

rae C — neHTp Macc Tena.
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Bcee cuitbl, neicTByrOMEe HA TOYKH MEXAHUYECKOW CHUCTEMBI, PA3ACIsAOT Ha

—

E - o
6HEULHUE F'l U 6HYymMpeHHUe EJ, BHCIITHUMMH CHJIaMHU F}E Ha3bIBAaIOT CUJIbI, ACHU-

—

CTBYHOIIMC Ha TOYKH MEXaHUYECKOM CUCTEMBI CO CTOPOHBI TOYCK, HC BXOAJAIIUX B

9Ty CHUCTEMY, BHYTPCHHUMU F'l'J — CHIJIbI BSaHMOHGﬁCTBHH MCKAY TOYKaMH CH-

CTEMBI.
2 Paboma cunet A — 9310 ckansipuas pusnyeckas Be-
JTUYMHA, paBHAs MPOU3BEIICHUIO BEKTOpA CHJIBI HA TIe-
o peMeENICHUE, TPOUAEHHOE TOYKOM MPUITOKEHUS CUJIBL.
A e 3.2 B Ecnmm HekoTopast Touka 1o 1eWCTBUEM MOCTOSIH-
uc. J. —

HOW CUJIbl F' TIepEeMELIAeTCs MO MPSIMOU U3 MOJIOXKE-
Hus A B noyioxenue B (puc. 3.2), Toraa:

— —_— _,/\—>
A=F -AB=F -ABcos F ; AB |=F - ABcosa.

Ilpumepuot pabom, coeepuiaemovlx HEKOMOPLIMU CUTAMU.
1. Eciim Teno maccel m maaaeT BEPTUKAIBHO BHU3 MO JICH-

My CTBHEM CHJIBI TSKECTH G W3 TONOKEHUsT M | B nosioxeHue M,
A (puc. 3.3), Toraa paboTa CUJIbl HA KOHEYHOM y4YacTKe MyTH:
G h AGZG-M1M2=G°M1M2=mgh,
| M, { rje g — YCKOpeHHe CBOOOIHOTO MaJeHUsl Ha MOBEPXHOCTU 3EMIIH;
) h — BepTHKAIbHOC MEPEMEILECHNE TOUKH IPHUI0KEHHS CHIIBL.
G 13 [Ipu mogseme Tena 3HaueHUE pabOTHI CHUIIBI TSHKECTH G Oyner
Puc. 3.

OTpULIATEIBHBIM.
2. Ecnm Tenmo Macchl m CoBepIiaeT nmepeMerieHrne S 1Mo Herja Kol HaKJIIOHHON

noBepxHOCTH (puc. 3.4), Torna pabora CUIIbI CyXOro TPEHUsI F, Ha 3TOM Hepeme-
N IIEHUU ONPEACIISETCS KakK
App =Frp -§S'=—umgcosa-S,
rae U — ko3 PUUHUEeHT TPEHUs CKOIbXKEHUS Tela

O MOBEPXHOCTb.
3. Ecau Teno %ecTKO CBA3aHO C MPY>KUHOM,

IPYrof KOHEL KOTOPOM 3aKPENJIECH HENMOABUKHO,

7. Tor/Aa mpu aepopmanuu NpyXUHbI Ha PacCTOs-

Puc. 3.4 HHUE X B HEW BO3ZHUKAIOT CUJIbl YIPYTOCTH W HA
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TEN0, BBI3BIBAIONLIEE PACTSIKEHHE, JCHCTBYET peakius npyxuHbl. Pabora cuiibl
YOPYTrOCTH Ha MEPEMENICHUH Tella X (Ha pacCTOSIHUU PaBHOM MOJHOM AedopManuu

MPY>KUHBI) OMPEEsSeTCS Kak

yup 2’
rje ¢ — KO3QQGUIHEHT YIPYrOCTH NPYKUHBI (3)KECTKOCTb MPYKHUHBI).
4. Ecnn mon AeMCTBUEM HEKOTOPOU CHIIBI,
MPUJIOKEHHOUN K 1eHTpy C KPYrjiaoro Tejla Macchl Moy / \(x)

m, OHO KaTUuTCiA IIO FOpHSOHTaJIBHOﬁ IINTOCKOCTH
oe3 CKOJIb)KCHHA, TO IBC B3AMMHO YPaBHOBCIIIMBA-

—

Ioluecss Ccuibl o0pasyror mapy cuni G U

—

N, MPETMATCTBYIONIYIO Ka4CHHUIO Tela
/
(puc. 3.5).
L o 4 e
MoOMEHT 3TOM maphl CHJI Ha3bIBA€TCSI MOMCH- A)
TOM TPeHUsI KaueHHUs My, BEIMYNHA KOTOPOrO Puc. 3.5
omnpeesaeTcs KaK
My, = ON,

rae 0 — K03 PUIMEHT TpeHUs KaueHus (MOJOBHHA MATHA KOHTakTa S’, KOTOpOE

BO3HUKAET M3-3a HEaOCOFOTHOM TBEPAOCTH TeJla M MIOCKOCTH); N — peakius Ioc-
KOCTH Ha TeJIO.

Pabora MOMeHTa TpeHMsI KaueHus: Ay, p OMPEJICIIACTCS KaK IPOU3BEICHHE Be-

JITIUHBL MOMEHTA M 1y Ha YroJI MOBOPOTA @ KPYIJIOTO Tela!

App p =M p® =—0mge
17001

S
Apf 1p :MTp(P:_Smg?C,

rae S¢ — nepeMelleHue LeHTpa KpyIiIoro Teia paguyca R.

Kunemuueckas JHep2us T mexanuueckoul cucmemul OIIPCACTIACTCA KaK anreo-

panyeckas CyMMa KMHETHYECKUX DHEPIUi T; BCEX BXOIAIIMX B 3Ty CUCTEMY 71 Ma-

TCPHUAJIBHBIX TOYCK:

=3

n
i=1

1 o)
T == 2 mpvi
2,0
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race m; —Macca TO4YKHU CUCTCMBI, Vl- — CKOPOCTb TOYKH CUCTCMBI.

Teopema Kenura. Kunemuueckasn snepeus T mexanuueckou cucmemul 8 00-

2

wiem ciydae ee 08UMICEHUS pasHa cymmwe KUHemu4ecKou dHepcUuU TC = ee Yen-

mpa macc, macca Komopoeo m,. pdeHa macce gcell cucmemvl m U KUHEeMUuecKou

n
2 .
onepeuu Topy = — Zmivi[c] MO cucmembl 6 ee OMHOCUMENbHOM OBUNCEHUU O~
20
HOCUMENbHO YeHmMpa MAacc.
2
mv; 1

n
2

T'=T. +Tomm :T"‘Ezmi"i[c] ’
i=1

rle v, — CKOpOCTh HeHTpa Macc C MEXaHUYECKOM CUCTEMBI; Vi[¢] ~ CKOPOCTb TOUKH

CUCTEMBbI OTHOCUTEILHO ee 1eHTpa macc C.

Kunemuueckasn snepeus meepoozo mena npu pa3iudHulX 6U0AX €20 08U Ce-
Hus.

1. ITpu mocTynaTeabHOM JABUKEHUH TBEPJOTO TEJIa €0 KHHETUYECKasi SHEPTHs

Tocr BBIYMCIAETCSA KaK KHHETHYECKAs DHEPrus JIIOOOH ero TOYKU, Macca KOTOPOH
paBHa Macce m BCEro Tela:

1 > 1 >
Thoer :Emvc :Emvi )

7€ V; — CKOPOCTb JII000H TOYKH Tena.
2. IIpu BpamaTelIbHOM JIBUKEHUM TBEPJIOTO TEJIa €r0 KHHETUYECKask SHEPTUs
T pp OHpeneNieTcs [IOJIOBUHOM IPOU3BEIECHUS MOMEHTA HHEPLIMH Tena J, OTHOCH-
TEJIBHO OCH BpAIlleHMs X Ha KBAJApaT yIIIOBOM CKOPOCTH (, BpAILEHHUs TENa OTHO-
CUTEJIbHO TOH K€ OCH:
Typ = %J Q) %
3. IIpy mIOCKOM IBWKEHHH TBEPAOIO Tella €ro KMHETHYecKas dHeprus 1.,

ONpEAEsACTCS KaK CyMMa KMHETHYECKON 3HEPruU IMOCTYNATEIbHOTO JBHKEHUS
TeJIa MacChl M U KUHETUYECKON SHEPTUH BPALIATEILHOTO JIBUYKECHUS TEJIa BOKPYT
OCH, IPOXOAIIEH yepe3 ero ueHTp macc C NEepHeHINKYISIPHO IIOCKOCTH JBHXKE-

HHS, T .C.
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1 > 1. 2
Ty =T + Ty :Emvc +5J6.0) ,
rac VC — CKOPOCTB LICHTpa MaCC TCJa, JC — MOMCHT MHCPIOHH TCJIa OTHOCHUTCIIBHO

ocH, HpOXOI[HI_HGI\/,I qcpe3 €10 HCHTP MACC NECPICHANKYIIAPHO IMJIOCKOCTU IBUKCHUS,
O — yrjoBasd CKOPOCTb BpallCHUA TCJIa IIPH €ro MIOCKOM JIBUKCHUMU.
TeopeMa. Hszmenenue xunemuveckou dHepcUuu MEXAHUYUECKOU CUCEMbL npu

HeKomopom ee nepemeyeHuu padeHo Cymme pa60m 6CEX BHEUIHUX EAZE U 6HYMpeEH-
HUX ZAZJ Ccunu, dechmeyiou;ux HA MOYKU CUCNIEMbL HA SNIOM Jice nepemeu|eHun.
E
T-Ty=34F +347,
rac TO u T — KuHeTHnUeCcKas OHEPIrud CUCTCMbI B HA4aJIbHOM M KOHCYHOM ITI0JI02KC-

HUSIX; ZAZ-E — cyMMa paboT BHEUIHUX CUJI U MOMEHTOB CUJI, IEUCTBYIOIIUX Ha dJe-

MCHTBI CHUCTCMbI Ha €C IICPCMCIICHHHN M3 HAYAJIbHOI'O IIOJIOKCHHA B KOHCYHOC,

ZA;] — cymMa paOOT BHYTPEHHUX CHJI CUCTEMBI HA TOM K€ IEPEMEIICHHH.

3apava 3. IPUMEHEHUME TEOPEMbI Ob U3MEHEHUHN
KUHETUYECKOM DHEPTUM K U3YUEHUIO JBUKEHUS
MEXAHUYECKOIH CUCTEMBbI

3.1. YciaoBue 3a1a4u

Mexanuyeckass CUCTEMa, COCTOAIIAs M3 a0COTIOTHO TBEPABIX TeJ, MO JeH-
CTBHEM CHJI TSDKECTH IIPUXOIUT B ABMKCHUE U3 COCTOSHUS MOKOS ¢ HEASHOPMHUPO-
BAHHOM HEBECOMOW MPYKUHOW; HAYAJIBHOE IIOJIO)KEHUE CHUCTEMBI ITOKa3aHO Ha
puc. 3.6. YuutsIBas CUly CyXOro TPEHUS, yIPYTyIO CHIIy U MOMEHT CONPOTHUBIICHHUS

KAuEHHUIO ONPEACIIUTh CKOPOCTh V| Tela 1 B TOT MOMEHT, KOTJa NPONACHHBIA UM
IIyTh CTAHET PaBHBIM Sy. Jpyrumu cusiaMu COpOTUBIIEHUS IPEHEOPEYb.

OnuH u3 OJIOKOB MEXaHUYECKON CHCTEMbl CUUTATh COCTOSIIIMM M3 JBYX,
KECTKO COCTMHEHHBIX MEX Iy COOOM TOHKUX OJTHOPOJAHBIX TUCKOB OJJMHAKOBOM TOJI-
IIUHBI ¥ TIOTHOCTH. BTOpO# 010K CUMTATh OJHOPOIHBIM TOHKUM JUCKOM C OJTHUM
13 BapUaHTOB KOHUTYpalluu, TOKa3aHHOU Ha puc. 3.7.

Hutu, coenunstonme 3J1eMEHThl MEXaHUUECKON CHUCTEMbI, CUMTATh HEPaCTS-

JKUMBIMH, HCBECOMBIMHU U MAPAJUICIIbHBIMU COOTBCTCTBYIOIIUM ITJIOCKOCTAM.
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Cxema 1 Cxema 2

Cxema 3 Cxema 4

Cxema 5 Cxema 6

Puc. 3.6
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Puc. 3.7

Ncxonnpie maHHbIE U1 BRIMOJHEHUS 3a/1auM IpUBeaeHBI B Ta0. 3.1 u 3.2.

B 3agaHny NpuHATHI caeayromue 0003Ha4eHus: my, my, m3 —Maccol Tel 1, 2
u3; Ry, Ry, Ry — paguycsl Oonbmux OKpy:kHocTen ten 1,2 u 3; ny, ry, ry —panu-
YCBI MaJIbIX OKpY>kHOCTEH Teun 1, 2 u 3, 1ubo paguychl, HA KOTOPBIX MO KOHIIEHTPH-
YECKOM CETKE PACIOJIOKEHbI T€OMETPUUYECKHUE LIEHTPBI OTBEPCTHI 3ajaHHON POpPMBI
B COOTBETCTBUU C KOH(UTYypanusMu auckoB (puc. 3.7); 7,, 1; — paAnyChl BHEIIHEH
U BHYTPEHHEH OKPYXHOCTEH, OrpaHUUYMBAIONIUX BBIPE3aHHBIE B JIMCKE CEKTOPBI
(nns BapuaHTOB ¢ KoH(pUrypanueit nucka 3, puc. 3.7); n — KOJIMYECTBO JIEMEHTOB,
BBIPE3aHHBIX B JUCKE;, a — JJIMHA CTOPOHBI KBAJAPATHOTO OTBEPCTHS;, b — pamuyc
KPYTJIOTO OTBEPCTHS;  — yroa Mexay OOKOBBIMU CTOPOHAMHU CEKTOpa (U1 BapH-
aHTOB ¢ KoH(uUryparuein aqucka 3, puc. 3.7); o — yroj HaKJIOHA TIOCKOCTH K TOPH-
30HTY; L — K03()DHUIHUEHT TPEHHUS CKOIBKEHUS; 0 — KO DHUIIMEHT TPEHUS KaUCHHS;

¢ — K03 PUIUEHT yIIpyrocTy Npy>KUHBI.

3.2. [lopsiok pelieHUA 32124

1. B coOTBETCTBHMM C BapuaHTOM BBIOpATh CXEMy MEXAHHUYECKOW CHCTEMBI
(cm. puc. 3.6) u koHpuUryparuto nucka (cMm. puc. 3.7).

2. TlpencraButh B BHjIE TAOIUIII UCXOTHBIC JAaHHBIC JJIs PEIICHUS 3a/1a4H, PYKO-
BOJICTBYSICh COJIepKMUMBIM Ta0. 3.1 u Tadum. 3.2.

3. HM3006pa3uth MEXaHUYECKYIO CUCTEMY B KOHEUHOM €€ MOJIOKEHHUH (T. €. TOCIe

NPOXOXACHUS TeioM | myTtu Sp).
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Tadauya 3.1

ML ET | myLET | M5, ET a, ° u 0. M c. Hin a1, M
495 18,5 14,5 50 0.25 — 58 5,0
2 2 340 20,0 200 70 0.13 — 75 9.0
3 3 9.0 26.5 13,0 25 — 1.3 142 3.3
4 4 37.0 12.3 16,3 73 — 0.5 34 3.0
5 5 47.5 425 25,5 40 0.08 g 3 20
& 6 34.0 46.0 28.5 60 0.19 0.9 73 9.0
1 345 350 240 50 0.14 — 71 43
2 49.0 16,0 14,5 63 0.04 — 271 3.0
3 253 40.0 17.0 33 — 3.1 63 T
4 25.5 155 6,5 50 — 22 224 i
5 38.5 14.0 14.0 50 0.28 24 5 1.5
6 16,3 36.5 o 70 0.29 0.3 479 4.0
1 38.0 1.5 215 63 0.07 — 86 4.5
2 220 45 5,0 70 0,08 — 254 8.5
3 280 333 17.0 53 — 0.6 332 5,0
4 49.0 9.5 255 55 — 0,7 50 4.0
5 40.0 42.0 245 63 0.08 1,9 12 2,
& 205 36,5 203 60 0,23 1.1 21 8.5
1 345 130 23.0 50 0.21 — 105 i
2 333 38.5 22.0 2 0,11 — 731 2.5
3 42.0 12.5 205 35 — 1.9 g7 L
4 48.5 35,5 i 63 — 0.4 21 6.5
5 46,0 445 16,0 60 0.18 | [ 11 1.5
6 240 13,5 15,0 40 0.21 1,1 060 8.5
1 47.0 40.5 15,5 60 0.26 — 314 3.5
2 28.0 41.5 45 60 0.18 — 284 9.0
3 290 36,5 23,0 63 — 0.5 161 3.0
4 46,5 46.0 235 55 — 3 83 3.0
5 445 47.5 3.5 53 0.06 ! 33 1,5
6 255 9.0 29.0 53 0.01 2 347 3.5
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Bap. | Jeck (R, M |[Ro,m (Rs,m | roM oM | oM | riM [ FeaM | gM| &M : "
1 1 — |5 10| — | 50| 35| — — | 50| — | — | 3
2 2 — | 60 200 — | 23 | 195 — — — 153 — | 3
3 3 — | 250|435 | — |230| — | 45 | 2853 | — — 15 | 20
4 2 — | 95| 90| — | 60| 35| — — — [ 20| — | 3
5 3 55 1 80| — | — | 73| — | 20| 40 | — — | 20 | 17
& 1 00 1275 — | 40 | 80 | — — — |40 | — | — | 3
7 3 — | 425|290 — | — | 280 6,3 [400]| — — 35 | 7
g 1 — | B5 | 185 — |35 | 115 | — — (40| — | — | 3
9 2 — | 195340 — | 70 | 45| — — — T30 — | B
10 1 — | B3 | 285 — | 45 | 125 — — (125 — | — | 3
11 2 200|135 — | 125(103 | — — —_ — | 63| — | 3
12 3 1B | 285 | — | — [ &35 | — | 7.5 | 45| — — | 20 | 16
13 2 — | 105|185 — | 45 | 110 | — — — | 25| — | 3
14 3 — |90 | 50| — | — | 25| 25 70 | — — 15 | 16
15 1 — | 8O |90 | — |63 | 40| — — 40 ] — | — | 3
16 3 — | 275 5| — |60 — | 30| 60 | — — 15 | 17
17 1 2001 90 | — | 95 | 7.5 — = — | 85 = = | 3
18 2 120|165 — | 45 | 20 | — — — — [ 25| — | 3
19 1 — | 365|290 | — (170230 | — — (Y5 — | — | 3
20 2 — | 190 (280 — | 83 | 6,0 | — — — [ 45| — | 3
21 3 — | 160 | 480 | — | 85 — 1.5 [ 30,5 — — | 20 | 15
22 2 — 751105 — 160 (| 30 | — — — | AF| — | 3
23 3 465 | 245 | — | — [235]| — | 65 | 330 | — — 10 | 20
24 1 401195 — | 63 | 1.3 | — — — | 6,3 — | — | 3
25 3 — |45 3| — | — | 40| 80 (260 | — — 50 | 4
26 1 — | 1951100 — | 70| 20| — — | 75 — | — | 3
27 2 — | 285 60 | — [105] 25 | — e — L5 | | B
28 1 — | 185 | 1585 | — (135 5.5 | — — | 60| — | — | 3
29 2 1251160 — | 53 (143 — — - — [ 30| — | 3
30 3 60 | 260 — | — | 33 — | 40 | 55 | — — 35 | 8

49




4. Tloka3aTh Ha PUCYHKE C MEXAHUYECKON CUCTEMON KMHEMATUYECKUE XapaKTEPH-
CTHKHU BCEX €€ DJIEMEHTOB (JIMHEHHBIE U YTJIOBBIE CKOPOCTH).

5. Tloka3arth Ha PUCYHKE C MEXAaHUYECKOM CHCTEMOM BHEIIHUE CUJIBI U MOMEHTBI
CHUJI, IEUCTBYIOIME HA €€ DJIEMEHTBHI.

6. OnpenenuTh 3HaAYEHUS. KUHETUYECKUX dHeprui 17, 7, m T3 3IIEMEHTOB Mexa-
HAYECKOU CUCTEMBI B €€ KOHEYHOM IIOJIOKEHNH; PEICTABUTD NOJTYYEHHBIE BbI-
pakeHHs 4epe3 CKOpocTh vy Tena 1. Onpenenurs KNHETUYECKYIO SHEPTUIO [
MEXaHUYECKON CUCTEMBI B €€ KOHEYHOM IIOJIOKEHUHU KaK anreopandecKyro
CyMMY KHHETHYECKHUX YHEPIUM €€ DIIEMEHTOB.

7. Omnpenenutb pabotsl A), A» 1 A3 BHEIIHUX CUJI U MOMEHTOB CHJI, TPHIIOKEH-

HBIX K 3JIEMEHTAM MEXAHUYECKOM CHCTEMBI Ha €€ KOHEYHOM NEPECMCIICHUH

MpeICTaBUTh MOJIyUYCHHbIE BEIpXKEHHS Yepe3 myTh 51 Tena 1. Onpenenuts cym-

MapHyo paboTy ZA,-E BHEIIHUX CHJI © MOMEHTOB CHJI, TPUJIOKEHHBIX K 3JIEMEH-
TaM MEXaHUYECKON CUCTEMBI HA KOHEYHOM MEPEMEIICHUMU.

8. Ucnoinb3ys TeopemMy 00 U3BMEHEHUU KUHETUUECKOW SHEPTUU MEXaHUYECKON CHU-
CTEMBI, BBIPA3UTh CKOPOCTH V| Tena | uepe3 mpoiAeHHBIN UM MyTh S| U OMpe-

JETIUTh YMCICHHOE 3HAUYCHUE ITONH CKOPOCTH.
9. 3amucath OTBET.

3.3. Ilpumep peuieHus 3a1a4u

Ycnoeue 3a0auu. Mexannueckasi cucteMa, cOCTOsIIIasi U3 aOCONIOTHO TBEp-
IBIX TEJI, MOJ IEUCTBUEM CUJI TSXKECTU IPUXOIUT B IBUKEHUE U3 COCTOSIHUS TTOKOS
¢ HeaedhOpPMUPOBAHHON HEBECOMOW MPYKUHOM; HAYAJIbHOE MOJIO0KEHUE CUCTEMBbI
IIOKA3aHO Ha puc. 3.8. YUuThIBasg CWIy CyXOro TPEHMS, YIPYTyIO0 CHIIy © MOMEHT
COIPOTUBJICHUS KAYEHUIO, ONPEACIUTh CKOPOCTh V| Tella 1 B TOT MOMEHT, KOrja
NPONCHHBIN UM MyTh CTaHET paBHBIM S1. pyrumMu cuiaMu CONMpOTHUBIICHUS TIpe-
HeOpeyb.

HenoasmxHbiil 610K 2 CUUTATh COCTOSIIMM U3 ABYX, )KECTKO COEIUHEHHBIX
MEXKy COOON TOHKUX OJHOPOJHBIX JUCKOB OJIMHAKOBOW TOJIIMHBI U MJIOTHOCTH.
[TonBusxHBIN 010K 3 CUUTATH OJJTHOPOJIHBIM TOHKUM JTUCKOM C KOH(UTypaiuen, mo-
Ka3aHHOU Ha puc. 3.9.
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Puc. 3.8 Puc. 3.9

Hwutun, coenunsmomme 31€eMEeHTHl MEXaHUYECKOW CUCTEMBI, CUATATh HEPACTsI-
KUMBIMHU, HEBECOMBIMH U MAPAJUICTBHBIMU COOTBETCTBYIOIIUM IIIOCKOCTSIM.
Ncxonnpie maHHbIe U1 BHIMOJHEHUS 3a/1aud IPUBEICHBI B Ta0. 3.3.

B 3agaHnu npuHATH caeayomue 0003HadeHus: My, My, M3 — Macchl Teu 1,
2u3; Ry, Ry — paguycsl OONBIIMX OKPYKHOCTEH Ten 2 U 3; 1) — paAlyc MaJloi
OKPYKHOCTH TeNa 2; 73 — paguyc, Ha KOTOPOM 10 KOHLIEHTPUYECKOMN CETKE pacIIo-

JI0’KEHBI T€OMETPUUECKUE LIEHTPHI OTBEPCTUH B (popMe MPaBUIILHBIX TPEYTOJIbHU-
KOB C JJIMHOMW CTOPOHBI a (puc. 3.9); n — KOJUYECTBO IJIEMEHTOB, BHIPE3aHHBIX B
JIUCKE; o — yroa HaKJIOHA TJIOCKOCTH K TOPU30HTY;
L — KO3hDHUIMEHT TPEHUS CKOIbXCHHUS;, 0 — KOI(DPHIMCHT TpEeHHUS KaueHHS,

¢ — K03(ppUIMEHT ynpyroCTU NPYKUHBI.

Tabauya 3.3
(o]
my, | my, | my, | Ry, |1y, | Ry, |13, [K 0, M EI/ N N R P
M M

KI' KT KT M M M M

M
16 |7 12 3 2 366 |1,5 (0,14 [0,06 |25 [30 |6 1,5 |5

Pewenue.
1. U306pa3um Ha pUCYHKE MEXaHUYECKYI0 CUCTEMY B KOHEYHOM €€ MOJIOXKe-
Huu (puc. 3.10), mokaxeM KMHEMAaTUYECKHE XapaKTEPUCTUKU BCEX €€ AJIEMEHTOB

IMOCJIC IIPOXOKACHHUA TCIIOM 1 nmyTn Sl , 4 TAKXKC 0003HAYMM BHEITHHUE CHJIBI U MO-

MCHTBHI CHJI, I[CP’ICTBYIOHIHG Ha CUCTCMY Ha JJaHHOM YYAaCTKC ITYTH.
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Puc. 3.10

2. JIyist onpeieNieHUst 3HaYE€H st CKOPOCTH V] Tejia | IPUMEHNM Teopemy 00 U3-
MEHEHMH KHHETHYECKOM OHCPIUHn MEXaHNYSCKOM CHCTEMBI:
_ E J
T—To—ZAl' +2Al' , (31)
rac TO U T — KHHETUYECKas OHEPIrHUd CUCTCMBI B HA4aJIbHOM M KOHCYHOM ITOJIOXKC-

HUSIX; ZAiE — cyMMa pa0oT BHEIIHUX CUJI U MOMEHTOB CHJI, IEUCTBYIOIIUX Ha 3Jie-

MCHTBI CUCTCMBI Ha €€ IICPCMCIICHUHN U3 HAYaJIbHOI'O IIOJIOKCHHUA B KOHCUYHOC,

ZA;] — cymMa paOOT BHYTPEHHUX CHJI CUCTEMBI HA TOM K€ IEPEMEIICHHH.
[TockonbKy cucTeMa NPUXOIUT B JBUKEHHE U3 COCTOSHUSA MOKosA, To 1 =0.

JI71s MeXaHMYECKOM CUCTEMBI, COCTOSIIEH U3 aOCOFOTHO TBEPJIbIX TEJ, COSAUHECH-
HBIX HEPACTSI)KUMBIMHU HUTSIMH,

s47 =0.
CrnenoBatelnbHo, (3.1) mpuHUMAaeET BU
T=34F. (3.2)
3. Onpenenum KHHETUYECKYIO YIHEPTUI0 MEXAaHUYECKOW CUCTEMBI B €€ KOHEY-
HOM IIOJIOKEHHH W MPEIACTABUM IOJYYEHHOE BBIPAKEHHE 4YEpE3 CKOPOCTh V|
Tena 1.
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Kunernueckas sHeprus 7 MEXaHMYECKOW CUCTEMBI ONIPENENACTCS KaK anreo-
panyeckas CyMMa KMHETHYECKUX DHEPIMM BCEX BXOMALIUX B OTY CUCTEMY DJIEMEH-
TOB:

I'=xT;=01+1, + 13, (3.3)
rae 11, Tp u T3 — 3HaYeHHUss KUHETHUYECKUX dHeprui Tei 1, 2 u 3.

Kunernueckas sneprus 1 Tena 1, IBH>KyIIETOCs OCTYATEIbHO:

T = =82 (3.4)

Kunernueckas sneprusa 7, Tena 2, COBEpLIAIONIETO BPAIAaTEIIbHOE JBHKECHUE

BOKPYT HEMOJBUXHOW OCH, NEPIECHAUKYISIPHON MIOCKOCTH PUCYHKA, U MPOXOs-
1Ied Yepe3 LEeHTp Macc Tella:

2
JHrw

rac J2 — MOMCHT MHCPIHH TCJIa 2 OTHOCHTEIBHO OCH €TI0 BpaliCHUA, 0)2 — yrioBas

CKOpPOCTb BpallleHUs Tema 2.
[Tockonbky Teno 2 siBasieTcst 0JI0KOM, COCTOSIIIIUM U3 JIBYX, KECTKO COETUHEH-
HBIX MEXIY COO0N TOHKUX OJHOPOJHBIX JTUCKOB OJMHAKOBOW TOJIIIUHBI U TIJIOTHO-
CTU, MOMEHT UHEPIINHU
Jor=Jo1+ I, (3.6)

2 2
mn1r. my R
2172 uJy = % — MOMEHTBI HHEPIIUHM MAJIOTO U OOJIBIIOT0 OJTHO-

rac J21 =

POJIHBIX TOHKHX AUCKOB, 00pa3yIoIuX TeNo 2.
[Ipu sTOoM
my =mp1 +myy, (3.7)
IJI€ My U M9y — MACChI 3TUX JHUCKOB.
OnpenenuM 3HAYEHUS My| U MH), PYKOBOACTBYSCH TEM, UTO JUCKU UMEIOT

OJIMHAKOBYIO TOJIIIUHY /I ¥ M3TOTOBJICHBI M3 OJHOTO M TOTO YK€ MaTepHaia ¢ IIoT-
HOCThIO p. Torma:

myy = phnr22 my 1
== (3.9)
mypy = phﬂRz2 m2 R22

N3 ypaBnenutii (3.7) u (3.8) nonyuum:
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myp+my =T  (my) +myy =7

my _2° P mu g4, =
my 3 22
mo1 = 2,14KF;
= 0,441’1/122 +myy = 1,44m22 =7T=
mooy = 4,86KF.

OnpenenuM MOMEHT uHepuuu Jo tena 2 no (3.6):

my (15 N myR3 _ 2,14:2 N 48632

=2615 xr-m>.  (3.9)
2 2 2

Jry=Jy1+Jpn =

YII0BYIO CKOPOCTB (©, Tena 2 HPEeCTaBUM 4epe3 JIMHCHHYI0 CKOPOCTH V)

tena 1. JInHelHas CKOpOCTh V4 TOUYKH A, JIexkalled Ha 0001 Majoro AucKa tena 2,
anredpanyeck paBHa ckopocTtu vy tena 1 (cm. puc. 3.10), cnenoBarensHo no ¢op-

MyJie Duepa:

(0} V4
2= v %
r =>oy=—a=-1, (3.10)
1”2 2
V4=V

[MoacraBum (3.9) u (3.10) B (3.5) 1 moAyyruM 3HAaUEHUE KHHETUUYECKON SHEPTUN
T> Tena 2 yepe3 CKOpOCTh Vv Tena l:

) 2
Ty = J22032 :%.26,15.(%j =1 :3,27\/12. (3.11)

Kunernueckas sHeprus 13 tena 3, COBEPIIAIOMIETO NIOCKOE IBUKECHUE!

_mpd sy}
2 2
rZe v3 — CKOpPOCTh LIEHTpa Macc Tena 3; J3 — MOMEHT MHEpLHUU Tejla 3 OTHOCH-

T3 : (3.12)
TCJIBbHO OCH, HpOXOI[HI_Hef/’I 4Cpe3 LCHTP MaCC TCIIa HepHeHI[I/IKyJ'IHpHO IIJIOCKOCTH €10

JIBIOKCHUST; (03 — YIJIOBasi CKOPOCTh BpAIICHHs Tena 3.

[Tockonbky Teno 3 sSBISETCS OTHOPOJAHBIM TOHKUM JUCKOM C KOH(UTypaluen,
MMOKa3aHHOM Ha puc. 3.9, MOMEHT UHEPIIUU
J3=J0—6Jx, (3.13)
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mOR32

rae Jo = — MOMEHT MHEPLIUH OJHOPOJHOI0 TOHKOTO JUCKa paguyca Ry oT-

HOCHUTEJIBHO OCH, MPOXOASAIICH YEPE3 LEHTP MacC Tena 3 NEPINECHANKYISPHO IUIOC-

KOCTH €T0 ABNKCHU A, JA — MOMCHT MHCPIHUH BBIPC3aHHOI'O B TCJIC 3 syIeMeHTa (Tpe—

YTOJbHOW IUIACTHHBI) OTHOCUTENIBHO OCH, MPOXOMSIIe uepe3 LEeHTP Macc

Tena 3 MNECPHOCHAUKYJIIAPHO INNIOCKOCTH C€Ir0o JABUKCHHA, IIPU 3TOM, YUYHUTBIBAA, YTO

2
maa o
J = TAT MOMCHT MHCPLUHN TPCYTOJIbHOU IIJIACTUHBI OTHOCUTCJILHO OCH, ITPO-
AC 12

XOJSIIEH Yepe3 LICHTP Mace IUIACTUHBI, NIEPHEHAUKYIISIPHON €€ IIJIOCKOCTH, U UC-
nonb3ys teopeMy Iroitrenca—Illrelinepa, momyunm:

mAaz
Ja="0

Bunno, 4to miisa onpezneneHus MOMEHTOB uHepuuun Jo u J , HE0OX0AUMO

+ mAr32.

OIIpPEeNeNIUTh Maccy mq Tena 3 0e3 BBIPE3aHHBIX UIEMEHTOB (MacCy CIUIOLIHOTO
JMCKA) U MacCy ma OIHOTO BBIPE3aHHOTO 3J€MEHTA (TPEyToJIbHON IIaCTHHBI).
Macca m3 tena 3 (cm. puc. 3.9):
m3 =mqg —6my . (3.14)
Omnpenenum 3Ha4€HUS M U M, , PyKOBOJICTBYSICh TEM, YTO JUCK U TPEYTrOJlb-

Has TIaCTHHAa UMCHOT OJJTMHAKOBYIO TOJIIMHY h ¥ A3rOTOBJIEHEI U3 OJHOI'O U TOIoO

Ke Martcpualia II0THOCTU P, TOTOA:

2
mo = phnks m AmR?
NE) =0 _ 32 . (3.15)
ma =ph7a2 ma  3a
N3 (3.14) u (3.15) nonyuum:
mg —6mp =12 mqo —6mp =12
mo  4-314.36%2 = "o _ 4177
my  3-15° ma

mqo ~14,04kr;

= 41,77mA —6mA 235,777}’ZA =12=
mp = 0,34kr.

Omnpenennm MoMeHT uHepuyu J3 tena 3 o (3.13):
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2 2
mOR3 _ 6(mAa
2 12

14 4 : 6 -1 I_ ;
= ,0 3,6 ( , 1 2 , 0934 ¢ 19 ) - 86901Kr M.

Jy=Jo —6Jp = +mprd) =

(3.16)

YII0BYI0 CKOPOCTE 03 Tela 3 MPEICTABHM Yepe3 JHHEHHYK CKOPOCTb Vi

tena 1. ITo popmyne Diinepa u ¢ yuerom (3.10) nuHeliHas CKOPOCTb Vg TOYKH B,

Jexaiei Ha 0001e 00JbIIOTO aucKa Tena 2 (em. puc. 3.10), paBHa:

Vg =03 - Ry " 3
275

Kpowme Toro, nuHeiHast CKOPOCTb Vg TOYKHU B anreOpandecku paBHa CKOPO-

ctu ve touku C, Jiexaleil Ha 000/e TUcKa 3, U yIiioBasi CKOPOCTh 3 Ompenens-

eTCs Kak
VC _VB
03 =——=—"", 3.18
ST cpcp S
I1€ TOYKa P — MTHOBEHHBIN [IEHTP CKOPOCTEMN JBUTAIOLIETOCS MIIOCKOro Tena 3.
N3 (3.17) u (3.18) nomyuum:
_vp 3 1 3v;

w3=-B =2y .= _02]y. 3.19
3Tcp 2 2Ry 436 : ¢.19)

C yuerom BeIpakeHus (3.19) onpenenum cKopocTh V3 LEHTpa Tena 3:
v3 =w03R3=0,21v; -3,6 =0,76v,. (3.20)
IToacraBum (3.16), (3.19) u (3.20) B (3.12) u nosyyum 3HAYECHUE KUHETHUYE-
CKOM sHepruu 13 Tena 3 uepes3 CKopocTh vy Tena 1:
_myvy N J303 _12-(0,76v; ) , 86.01-(0.21y, )
2 2 2
[MoacraBum (3.4), (3.11) u (3.21) B (3.3) 1 noJly4yuM 3HAYECHUE KUHETUUYECKON

T =536vZ.  (3.21)
dHEpruu 7' MEXaHWYECKOU CHCTEMBI Yepe3 CKOPOCTh vy Tena 1:
T=T{+T +T5 =8{ +327v +536v% =16,63vF.  (3.22)

4. OnpenenuM CyMMapHyIo paboty ZAZ-E BHEIIHUX CHJI U MOMEHTOB CHJI, TPHU-

JIOKEHHBIX K 3JIEMEHTAM MEXAHUYECKOM CHUCTEMBI HA KOHCYHOM NEPpCMCIICHUN, 1

NpeCTaBUM MOJYyYEHHOE BhIpaXeHHE uepe3 myTh S Tena 1.
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Cymmapnas paborta EAiE ompenenseTcs Kak aiareoOpanueckas cymMma paboT

BHCIIHUX CHJII 1 MOMCHTOB CHIJI, ITPUIOKCHHLIX K 3JICMCHTaM MEXaHHUYECKOM CH-
CTCMBI Ha TOM KC IICPCMCIICHHU U

SAE =41 + 4, + 43, (3.23)
rne Ay, Ap u A3 —3HaueHus pabOT BHEIIHUX CUJI U MOMEHTOB CHJI, TPUJIOKEHHBIX

K TejaMm 1, 2 u 3 Ha KOHEYHOM NEPEMEIICHUH.

Teno 1 MMpOXOauT IIYTh Sl o I[GP,ICTBHGM ABYX BHCHIHUX CHUJI, CUJIbI TAKCCTHU

—

Gl " CUJIbl TPCHUA CKOJIBXKCHU A F

> TOoraa pa60Ta 9THUX CHJI Ha JaHHOM IICPCMC-

IICHUHA.
Al :AGI +AF”[p9 (324)

rae Ag) — pabdoTa CUIIBI TSKECTH, IPHIIOKEH-

HOW K Tedy 1; Ap g, — paboTa CHIbI TPEHHS i
CKOJIbXKEHUSI, IPUIOKEHHOM K Teny 1. 4
Teno 1 mpoiing nyte S| mox neiicrBueM
CUJIBI TSKECTH G, COBEPIIAET BEPTHKAIBHOE G,
nepeMeleHue h =S;sina BHU3
(puc. 3.11), Torna paboTa 3TOM CUJIBL: Puc. 3.11
Ag1 =Gl =mghy =mgS)sina, (3.25)

I7ie g — YCKOpeHHe cBOOOAHOIO MaIeHNUs Ha MOBEPXHOCTU 3EMIIH.

Onpenenum padboty Ap rp CHIBI TPEHHS CKOJIBXKECHUS Foy, Ha NepeMeIleHIH

Sl .
Ap o =—F1p S
R = Ap o = —pm g cosasS), (3.26)
Frp =UN| = um g cosa
rae Nj — BeJIM4MHA PEAKIUH HAKJIOHHOM IIOCKOCTH, AEMCTBYIOMIEN Ha Teno 1.

[ToncraBum (3.25) u (3.26) B (3.24) u nostyuyuM 3Ha4eHUE pabOTHI, COBEPIIIECH-

HOM Haj TenoM | Ha mepemenieHuu Sy :
Ay = A1 + Ap p =mgSy sina — wm g cosas) =myg(sina— pcosa)sy =
=16-9,81(0,5-0,14-0,87)S] =59,365; =59,36 - 5=296,8 JIx.

Cuna TspkecTd G, , IPUIOKEHHAs K Telly 2, pabOTy HE COBEpINAET, TAaK KaK

(3.27)

TEJI0 2 COBEpUIAET BPAIIATEIbHOE JIBUKEHHE BOKPYI HEMOABMKHOU ocU (OTCYyT-
CTBYET BEPTHUKAIbHOE MEPEMELICHHUE), CIEI0BATENBHO:
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Ay =0. (3.28)
TGJ'IO 3 HpOXOI[I/IT HYTB S3 100 HeﬁCTBHGM I[BYX BHCUIHUX CHUJI, CUJIBI TAXKECTU

G- ¥ CHJIBI YIIPYTOCTU MIPYKUHBI F,, 1, @ TAKXKe IO JSHCTBHEM MOMEHTA COIpO-
3 YIpy yIp

—

TUBJICHUS K KaueHuo M ., Torja paboTa COBEpILIEHHAs HaJl TEJIOM 3 Ha JTaHHOM

Tp 9
MEPEMENICHNM:

A3 =AG3 +AFpr+AMTp9 (329)
rne Agz — padoTa CHIIBI TSKECTH, TPUIIOKEHHOM K Tery 3; A Fymp — paboTa CHUJIbI
YOPYTOCTH NMPYKHUHBI, IPUIIOKEHHON K Teny 1; AMTp — paboTa MOMEHTa CONpo-
THUBJICHUS K KAYEHUIO Tela 3.

[Tpu mpoxoxkaenuu teiaoM 1 mytu Sp Tenmo 3 mepeMecTHTCs Ha PacCTOSHUE
S3. Beipa3um paccrosiaue S5, mpoiiieHHoe TesoM 3, yepe3 myTh Sp. s 3Toro

npeacrasum (3.20) B Bue:

453 _ 7691 (3.30)
dt dt

Torna, npounterpupoBaB BoipaxeHue (3.30) npu HyJEeBbIX HAYAJIbHBIX YCIIO-

BUSIX, OJYYUM COOTHOLIEHUE 1y myTeid S1 u S3, npoiineHHsIx Tenamu 1 u 3:
S3=0,76S]. (3.31)
Teno 3 nmpoiiast myTh S3 MO ASHCTBHEM CHIIBI TSHKECTH G5, COBEPLIAET BEP-
THKaJIbHOE IepeMenienne i3 = S3sina, Toraa, ¢ yuerom (3.31), pabora 3Toi CHIIBI:
AG3 = —G3h3 = —m3gh3 = —m3gS3 sino = —0,76m3gS1 sina. (3 32)
Onpenenum paboty Ap ynp CHJIBI YIPYTOCTH IPY>KHHBI ﬁynp pu ee nedop-

MallU{ Ha BeIU4uHY S5, yuutsias (3.31):

2 2
CS3 _ C(O,76S1)
Apynp==-—F === (3.33)

Padota Ay 1, MOMEHTA CONPOTUBICHHS K KaueHHI0 M r, Tena 3:

Apfrp =M 1p 93

= 4 =—0Np7, 3.34
MTp _ 5N M p 03 ( )

rIe (3 — yroi, Ha KOTOPBI MOBEPHETCA TeNo 3, Koraa Teio 1 mpoiaer myts S .

Jlisa onpenenenus @3 npeacrasuM (3.19) B caenyroniem Buze:
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403 _ 91951 (3.35)
dt dt

Torna, npounterpupoBas (3.35) npu HYJIEBbIX HAYaIbHBIX YCIOBHSX, MOJY-

YUM COOTHOIICHHUC UL yIJla (03 U IIYTH Sl .
03 =O,21Sl. (336)

C yuerom (3.36) onpenenum padboTy A, tp MOMEHTA CONPOTHBICHUS K Kade-

HII0 M p TeNa 3:
Apg rp =—0N@3 =—08N0,21S) =—-dmzgcosa - 0,215). (3.37)
[Moacrasum (3.32), (3.33) u (3.37) B (3.29) u nonyuum 3HaueHue pabOTHI, CO-
BEPIIEHHON HaJ TeIOM 3 MpHU NepeMenIeHIH Tela | Ha BeMu4IuHy S :
Ay =Ag3 + AFpr + AMTp =

c(0,765;)?

= —0,76m3gS1 smao — 5

—omsgcosa-0,215] =

((0,765,)° (3.38)
2
2
2,5-(0,76-5)

=-m3g(0,76smn o + 0,216 cosa)S| —

=-12-9,81(0,76 -0,5+0,21-0,06-0,87) - 5 — =—-248,17 [Ix.

[MonactaBum (3.27), (3.28) u (3.38) B (3.23) u nosiyyuM 3HaueHHE PaOOTHI
ZAiE , COBEPIIEHHOW MEXaHWYECKON CUCTEMOM Ha KOHEYHOM IIEPEMEIIEHHUMN:

SAE = 41 + Ay + A3 =296,8 — 248,17 = 48,63 JIx. (3.39)

Hcnonb3yst monydeHHble 3HaUYCHUSI KUHETUYeCKou 3Heprun (3.22) u paboThl

(3.39) MexaHNYECKON CUCTEMBI U YUUTBIBAasI UX COOTHOIIEHHE (3.2), MOTyYuM 3Ha-

YeHUE CKOPOCTH vy Tena 1:

T=34F =16,63v% =48,63= v, = /fz’gi =1,71 m/c.

Hpumetumue. OHpGI{GHI/IM MOMCHT MHCPIHH TCJIA, ABJIAIOIICTOCA OJHOPOA-

HBIM TOHKHM JUCKOM (CM. puc. 3.9), u3 BeIpa>keHHUS:
J=Jo—nly, (3.40)
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mOR2
rae Jg = — MOMEHT HHEPLIHU OJHOPOJHOTO TOHKOTO AUCKA paauyca R OT-
HOCHUTEJIBHO OCH €T0 BpalleHus; Jy — MOMEHT MHEPLIMY BBIPE3AHHOIO B TEIIE JJIE-
MeHTa (CEeKTOpa) OTHOCUTEIBLHO OCH BpallleHUs Tea.

Teno B hopMe cekTopa He ABISIETCSA TEIOM MPOCTENIe PopMbl, TOITOMY BbI-
BEJIEM BBIPAXKEHUE MJIS ONPEIEIIEHUsI €r0 MOMEHTA uHepuuu. J[Jisg 3TOro 3agaaum
CEKTOp B BUJIE TJIOCKON (UTYPBI B MOJISPHOUN cCTEME KOOPAUHAT, KaK MOKa3aHo Ha
puc. 3.12. Ilpu 3TOM 7, U 7; — paAUyChl BHEIIHEW U BHYTPEHHEU OKPYKHOCTEH,
OTPaHUYMBAIOIIHAX CEKTOP.

Pazo0bem cekTop Ha Malble dJie-
MEHTHI IUIOIAABI0 Sy =dr -13.dQ,tae r u
( — TMOJIApHbIE KOOpAHWHATBHI, a dr u
73 d@® — CTOPOHBI MAJIOTO 2JIEMEHTa (paau-

aJbHOE U MOMEPEYHOE TTePEMEICHUE).

Torma miomane CEKTOpa, COCTOA-

Puc. 3.12 J
IIEro M3 j MalbIX 3JIE€MEHTOB Sy = Y. S ;
k=1
HEPEXO/IS K IPeIeTy CYMMBI, ITOTYYHM:

rp 2r 2 .2
: e r, —F

sy = ”rkdrd(pzﬁi‘ =M. (3.41)
r0 2 r 2

Ecnu teno TonmuHoM 4 BRIMOIHEHO B (OPME CEKTOPA U U3TOTOBIICHO U3 MaTe-
puana mIOTHOCTH P, Macca TaKoro Tena my = phsy , u ¢ yaetom (3.41):
2 2
B(I”' e — N )
2
OmnpenenuM MOMeHT uHepuuu Jy Tena B popMe CeKTopa Kak MOMEHT UHEp-

my = ph (3.42)

UM TeJ1a IPOU3BOJIBLHON (POPMBI:

J
Jy = Y mr?, (3.43)
k=1
re mj — Macca Majoro EeMEHTa IIOMAblo Sy =dr - 13,dQ .

Torna:

J 2 J 3 J 3
Jy = 2 myry = Y .phrpdrde=ph ) r;drde.
k=1 k=1 k=1
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Ilepexons k npenery CyMMbl, HOJTYYHM:

j rp Ly 4_ 4
3 3 Plre —17)
Jy =ph Y. rpdrdo =ph|[r}drde=php-| =ph™="¢—1 2
_ 4 4
VYuutsiBas (3.42), noaydyuM MOMEHT uHepuuu Jy Tena B (hopme ceKTopa OT-
HOCUTEIILHO OCH BpAIlleHUs, MPOXOJIAIIEH Yepe3 HEeHTPhl OKPYKHOCTEH, pagnychl

KOTOPBIX OTPAHUYUBAIOT €T0 Ta0apHUTHI:

4 4
J _my(r, —17)
\ 2 2.
2(’”e_’”i)

Buano, 4To ams ompeneneHus MOMEHTOB uHepuun Jo u Jy, He00X0AUMO

(3.44)

OIIPENeNIUTh Maccy M Tena 3 0e3 BbIpE3aHHBIX 3JIEMEHTOB (MAacCy CIUIOIIHOIO
JUCKa) U Maccy My OJHOrO BBIPE3aHHOIO 3JIEMEHTA (CEKTOpa).
Macca m Ttena:
m=mq — nmy; . (3.45)
Omnpenenum 3HaYEHUS My U My , PyKOBOACTBYSCH TEM, YTO JUCK U BBIPE3aH-

HbIE B (DOpPME CEKTOPA PIEMEHTHI UMEIOT OAMHAKOBYIO TOJNIIUHY / W WU3TOTOBJICHBI
U3 OJTHOTO U TOTO YK€ MaTepuaiia mioTHOCTU p. Toraa, ¢ yuetom (3.42):

— phmR?
mO p & 3 mO 21‘ER3%
my =ph% my Pl —17)

Omnpenennus Maccel Mo U My JUCKA U CEKTOPA, PACCUATAEM MOMEHT MHEPLIUU
Jo u, ucnoinssys (3.44), MmomeHT uHepuuu Jy ; NOACTABUM MOJIyYE€HHBIE 3HAUEHUS

B (3.40) u onpeeIiM MOMEHT MHEPLIMH Tella, SIBSIONIETOCS OJJHOPOIHBIM TOHKUM
THUCKOM (cM. puc. 3.9).
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