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rie R¢— pamvyc-BekTop LieHTpa macc C Tela OTHOCHTENbHO ocH O
(ToyHee, R¢ ecTh caarawoliasi pajHyca-BeKTopa LEHTpa Macc, mapaJ-
JieJIpHAs IJIOCKOCTH pHCyHKa). Takum o6Gpasom,

Ta=104+ma*—2m (aRc). (35.1)

HonyctuM, 4yto oce O npoxonur 4epes uentp macc C tena. Torga
R; = 0, u npenpiaymas dopmysa ymoporaercsi, TpHHUMAsT BHJ

[A= Ic—}—maz. (352)

310 BaxKHOEe TeOMETPHYECKOE COOTHOLIEHHE HA3LIBAETCS mMeopemot
Tioticenca — Ulmeidinepa (1796—1863). Momenum unepyuu measq omuo-
CUMEAbHO KAKOU-AUO0 OCU paseH MOMEHMYy UHEpUUL ec0 OMHOCUMEALHO
napaaresbHoll ocu, npoxodsuwed Hepes yemmp MaCC, CAONEHHOMY C ge-
Audunot ma®, e0e a — paccmosHue Mexcoy ocamu.

§ 36. BpiuucjeHHe MOMEHTOB HHEPUMH

1. MoMeHT WHEpPUUH Telna OTHOCHTEJLHO KAKOH-JH60 OCH MOMHO
HalTH BbLIYMCJIEHHEM HJIH U3MEPWTEH B3KcrepumeHTansHO*). Ecnu Be-
IECTBO B TeJe PACNpENETeHO HEMPephlBHO, TO BBIYHC/IEHHE MOMEHTa
HHEPIIHH ero CBOJAHTCS K BEIYUCJIEHHIO HHTETpasa

I={redm, (36.1)

B KOTOPOM r — pacCTOSIHHE OT BJIeMeHTa MAcCH drm 00 OCH BpalleHHS.
WnTerpupoBaHie JO/IKHO TPOH3BOAHTHCS 11O Beell Macce Tes1a. AHaIMTH-
yecKoe BbIYUC/IeHHe TAKHX HHTErpajoB BO3MOMKHO TOABKO B IIPOCTEHIINX
caydYasix TeJ TpaBWIbHOH Treomerpuyeckoil ¢opmbl. /s Tea Hempa-
BHJILHOIH (OpPMBI TAKHE HHTETpasbl MOT'YT GBITh HafJeHb YHCJIEHHO.

BrruncieHHe MOMEHTOB HHEPLUHH BO MHOTHX CJYYasiX MOXHO YIIPO-
CTHTh, UCIOJAB3YS COOOpaXKeHHA MOAOOHS H CHMMETDHH, TeopeMmy
Tofirenca — [lrefinepa, a Tak:Ke HeKOTOpHIe ApyTHe OOUIKE COOTHOLIE-
HHS, O KOTOPEIX OYIeT CKa3aHO HHUXKe.

PacecmoTpuM iBa MOZOOHBIX U TOAOOHO PACIHOJIONKEHHBIX OTHOCH-
TeJILHO OCH Bpaiiienus tena A u B oxvoil u Tok ke naornoctH. Hoakbe
H 3JIeMEeHTapHble MacChl 3THX TeJ OTHOCSTCSI Kak KyObl HX JIMHEHHBbIX
pasmepoB /. Tak Kax 3/eMeHTapHEle MAacChl YMHOXKAIOTCSL Ha KBaJpaThl
pacCTOSIHUI HX MO OCH BpalleHHs, TO MOMEHTHI HHeplMH Teql A u B
GyAYT OTHOCHTBCS KaK NATHIE CTENIeHH TeX ke pa3mepoB. Takum obpasom
I ~ % unn

I =kmi®. (36.2)

Tlox [ cnemyer moHuMaTh KakoH-JHGO Xxapaxmepuuili pasmep meaa
HJIH paccTOsiHHe KAaKOH-JIH00 XapaKTepHOH TOUKH ero OT OCH BpallleHHs.

*) O6 onHOM MeTole IKCIHEPHMEHTANbHOrO OINpeje/eHHs MOMEHTOB HHepLHH
rogopurcs B § 42.
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KosduuyieHT ITpONMOpUHOHAABHOCTH £ 3aBHCHT TOABKO OT (HOPMBI
Tesa U ero pPaciioioKEHHs OTHOCHTEAbHO OCH BpalleHHd.

2. Bouuciedue MOMEHTa HHEpPIHH Tela OTHOCHTEJNbHO OCH HacTo
MOXKHQ YIPOCTHTb, BBHIYUCIHUB NPEABAPUTENbHO MOMEHI UHEPLULU €ro
omuocumeaoro modxy. Cam 1o cebe MOMEHT HHEPUHH Te1a OTHOCHTENbHO
TOYKH He UI'paer HUKaKoH poiid B auHamuHKe. OH SIBJAsIETCS YHCTO BCIO-
MOTaTeTbHBIM IIOHSITHEM, CJAYXKAIUUM [JJs VIHPOLIEHNA BbIYHCAEHHH.
Momenmom urepyuu measa omrocumeavro moaxy O Ha3pBaeTcsi cymMMma
NpOM3BEEeHHI Macc MarepHaNbHLIX TOYEK, M3 KOTOPHIX TEJO COCTOMT,

Ha KBajpartbl HX paccrogsud R jo Ttouku O:

Z O = ZmR?. B cayyae HenpepniBHOrO pacnpe-
' / I JENEeHUs] Macc 5Ta CyMMa CBOAMTCSI K MHTErpany
TP @4 0= R2dm. Camo coboit OHSATHO, 4TO MOMEHT ©
He c/elyerT CMellNBaTh C MOMEHTOM MHepuuu [
R OTHOCHTENBHO ocH. B cayuae momeHTa [ Maccel dm

YMHO2KAIOTCS Ha KBAaJpaThl PACCTOSHHH 10 3TOH
y OCH, a B Clyyae MOMeHTa © — 210 HeNoABHXK-

HOH TOYKH.

PaccmorpuM cHavuasia oaHy MaTepHadbHYIO

X TOYKY ¢ Maccoil m W ¢ KOOpAHHATAMH X, Y, 2

Puc. 64, OTHOCHTE/IBbHO IPSMOYTONLHO} CHCTEMB! KOODAHU-

Hat (puc. 64). Ksaaparel paccrosiHuil ee 10

KOOp/AMHATHBIX ocell X, YV, Z paBHbl COOTBETCTBEHHO y* + 22, 22 + %,
x* + y*, a MOMEHTH HHEpLHH OTHOCHTEIbHO TeX Ke oceil

li=m @428, I,=m(@4x?), [,=mEx+4P).
C.HO)KHB 3TH TpH paBEHCTBa, l'IOJIy‘lI/IM
LoA-Ty41,=2m (x*+ g+ 2%).

Ho x* + y*> + 22 = R?, rne R — pacCTosiHué TOYKHU /1 OT Hayasa Koop-
quuar 0. Tlostomy

Tod-1,+-1,=20. (36.3)

370 COOTHOLUEHHE CIPaBeATHBO HE TOJAbKO AJAsl OAHOH MarepHaabHOH
TOYKH, HO U A5 IPOH3BOJBHOTO TeNa, TaK KaK TeNo MOXKHO pPaccMarpH-
BaTb KaK COBOKYIIHOCTb MarepHa/bHbIX Todek. Takum obpasom, cymma
MOMEHIMOG UHEPUUU IMEeAQ OMMOCUMEADHO MPeX B3AUMHO NeprneHouKy-
AfpHelx ocel, nepecekarouwiixcs @ odHod mouke O, pasra yosoenHomy
MOMEHINY UHEPUUU MOS0 e MEAQ OMHOCUMEABHO MO IMOUKU.
Ecau noBepHyTL KOOpAUHATHBIE ocH X, Y, Z OTHOCHTEJLHO Teja,
OCTaBJIsIsT YIVIBL MENSAY HUMH [PSIMBIMH, TO MOMEHTH HHepuuu [, [, [,
BooOILE TOBOPS, H3MeHsaTcsi. OfHAKO UX CyMMa OCTaHeTCsl TOH ke caMoil,
TaK KaK OHa paBHa 20, a BenuynHa O He 32BUCHT OT OpPHEHTAIUH KOOp-
AuHaTHRIX oced. Takum obpasoM, cymma momenmos unepyuu I, I,
I, omHocumeasbHo a00bix Mmpex 63AUMHO NepnenduKyaiproix oced,
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npoxodaUx uepe3 00HY MOUKY, 3Q8UCUM MOALKO O/ NOAONCHUA MOl
MOYKU U HE MEHAEMCA C usmeneruem opuenmayuu ocel. Bonee raybokas
reoMeTpuyeckasl IPHPOJA 3TOrO YTBEPXKJEHHS DPacKphLiBaeTcss B TeH-
30pHOH ajrebpe.

3. Ipyroe craencTBHe MOXKHO NOJAYYHThL [Js1 IJIOCKOTO pacrpene-
JeHHs Macc. JlomycTum, uTo HMeeTcs NMJIACTHHKA IIPOH3BOJBLHON (OpPMEL
C NPOU3BOJBHBIM pacnpejesieHrieM BeluecTBa ma ee ofwemy. Ecnu maa-
CTHHKA OUeHb TOHKas, TO MOXHO CUMTATB, YTO BELIECTBO paCHpefeseHo
6eCKOHEYHO TOHKHM CJ0eM M0 MaTemaTdAueckoll miockoctu. [lphmem
3Ty IJIOCKOCTb 3a KOOpPAHHATHYIO miockocTh XY. Torna z-xoopaunarhl
BCeX MaTepHa/JbHBIX ToueK OYyIyT paBHBL HYJIO, a MOTOMY MOMEHT
HHEepUHH O NJACTHHKH OTHOCHTEJIbHO Hadaja kKoopauHat O mpencra-
BHTCSl BhipaxkeHueM O = X Am (x* 4- 4?), T. e. Gyjer paBeH MOMEHTY
HHEePUHH MJACTHHKH OTHOCHTeNBHO ocH Z. Takum o6pas3om, B ciaydae
IJIOCKOro pacnpeneneduss macc I, + I, + 1, =21, 1. e.

I,+1,=1, (36.4)

Hasee, oueBHJHO, YTO BeJHUHHA € He MEHbIUE KAXKJI0T0 H3 MOMEL TOB
unepuun I, I, [, Hanpumep © == [, (3HaK DaBeHCTBA HMeET MECTO
TOJBKO JJIsl ILJJOCKOTO pacnpefesienus Macc). Brlunmras HepaBeHCTBO
21, << 20 u3 pasencrBa (36.3), moayuum [, -+ I, — I, =0, uau

Io+1,=1.. (36.4a)

Orciofa cjefyeT, YTO H3 OTPe3KOB, JWlMHbI KOTODPBIX UHCJEHHO PaBHBI
I., 1, I, Bcerja MOXHO COCTAaBHThL TpeyroJbHHK. JI1s niaocKoro
pacnpeneneHus Macce (B miockoctH XY) dopmyaa (36.4a) mepexonur
B dopmyay (36.4).

Tlocsie 3TUX mNpenBapuTenbHbIX 3aMEUaHHH MOXKHO IepeHTH K Bhl-
YHCIEHHIO MOMEHTOB HHEDUHH KOHKPETHBIX TeJl.

4. MoMeHT MHepUMHM TOHKOTO OAHOPOAHOTO CTEPKHS OTHOCHTEJbHO MEpeHXHKY-
aspuoit ocH. [1ycTs ocb NpoxXoAHT yepe3 Kouenl ctepxus A (puc. 65). daa momenta
HHEPUHH MOXHO HanucaTb [, = kmi?, rae [ — annna crepxus. lentp crepxus C
ABAseTCs ero ueHTpom Macc, to teopeme l'wiirenca — lrelinepa [ 4= [ -+ m(l/2)%
Bennunny /. MOKHO MpEICTaBHTb K&K CYMMY MOMEHTOB HHEPUHH ABYX CTeDXKHeH,
CA u CB, anuua KaxIoro H3 KOTOPHIX pasHa /2, macca m/2, a cielopaTenbHO, MO-
m [ 1\2 .

5 <42—> . TaxuM obpasom, [¢c = km(l/2)2. [lopctaBnas 3Td

BEIPA/KEHHs B NPebAYILYIO (GOPMYJTY, NOAYIHM

MEHT HHepILIHH PaBeH &

\2
}

/

" 11N\2 [
kml=km ‘\§> +m<——g‘

oTkyna k= 1/3. B pesy/bTate HaxoLuM

I,= g ml, (36.5)

I
lg=ppmi (36.6)
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CymwecTBeHHO, 4TO CTepkKeHb TOHKHA. DeCKOHEYHO TOHKHH CTepKeHb MOMKHO
paccMaTpHBaTh Kak OTPe3oK npsiMoit auuuu. OH BCerja reoMeTpHuYeCKH NofobeH
Jio60ii ero yactH. [lostoMy KosdibrilHeHT £ GyleT OMHUM H TeM ke ]ISl BCero CTepiKHA
H 1751 M0G0l ero yacTH, HanpuMep, NOMOBHHBL. [L151 CTepXKHS KOHEYHOH TOJUIHHBL
nogoGHe MexKAy BCeM CTepKHEM M €ro 4acTbio yke He HMeeT MecTa. B sToM cayuae
YHCJIeHHbIH KO3bGdUIIMEHT & HMeeT Pa3Hble 3HAYCHHUSA A/ BCErO CTEpPXKHSA H €ro MoJio-
BHHBL. [lo 3To# mpuyYHHe K CTEPXKHIO KOHeWHOH ToJuuHbl dopMydnl (36.5) H (36.6)
He TpuMeHHMH. Ho MMM Kak npuOIHMXeHHbIMH (OPMYJaMH MOXKHO MNOJb30BAThCA,
KOr/la ToNepeyHble pa3Mephl CTePHHS OUSHb MaJ/bl N0 CPABHEHHIO C ero AJIHMHOMH.

5. MOMEHT - MHepUHH OJHOPOJHBIX NPAMOYFOJbHON MJIACTHHKH H NPAMOYFOJbHOIO
napaanenenunesa. [lycth KoopauHaTHele ocH X H Y NpOXOAAT yepe3 LEHTp MJa-
cTHHKH C K napanjielbHbl ee cropoHaM (puc. 66). ITpegcrapum ce6e 4TO BCE BRILECTBO
NJACTHHKH CMeLleHO mapasl/eJbHo ocH X
H CKOHUGHTPHPOBaHO Ha ocH Y. Y
IIpn TakoM cMeliieHHH BCe pacCTOSIHHS

b ) 5
4 ¢ B8 4 X
4/2 A > b 7 —~
Puc. 65. Puc. 66.

MaTepHA/JbHBIX ToueK 0 OCH X He H3MeHATCS. BMecTe ¢ HHM¥M He H3MEHHTCH H MOMEHT
nHepunn [, orHocutesbHo och X. Ho B pe3ysnbTate cMemleHHs MjiacTHHKA Nepedger
8 GECKOHEUHO TOHKHH CTep:KeHb MJIHMHEL [, K KOTOPOMY NpHMeHHMa dopmyJa (36.6).
B pesyarTarte nonyuum

Le="T5t% =50~ (36.7)

MoMeHT uHepuHH [, MJIACTHHKH OTHOCHTEJbHO OCH Z, NepNeHfHKy/APHO# K e mioc-
KocTd, Haiigetcs no dopmyJe (36.4), koTopas AaeT

I, = ;% (a2 b?). (36.8)

Qopmyna (36.8) rofHTCS Takke LIS BLIYHC/JCHHS MOMEHTOB HHEPIIMH MpPSAMO-
YFOIBHOrO napaijielenuiela OTHOCHTENbHO ero reoMeTpHUECKHX ocefl. B 3ToM Mo&HO
yOenuThCsl, eClH MBICJEHHO CXKaThb NapaJ/uiellenune], BA0JAb OJHOH U3 reOMETPHYECKHX
ocefl B NMPAMOYTOJbHYIO TJIACTHHKY — MPH TaKOM C)KaTHH MOMEHT HHEPUHH OTHOCH-
TeJIbHO 3TO# ocH He u3MeHsieTcs. PopMy.ia (36.8) K4eT MOMEHT HHEPLHH NMPSAMOYToJb-
HOTO napaJjieslenumnesa OTHOCHTENbHO TOH ero reoMeTpHueCKol OCH, KOTOpasi Ipoxo-
JIHT Yepe3 LEHTP OCHOBAHHA C JJHHAMH CTOpOH a U b. Ha pHc. 66 3Ta ocb nmeprieH -
KyJspHA K IJIOCKOCTH DHCYHKA.

6. MomeHnT nHepunM GECKOHEYHO TOHKOFO KpYrioro KoJbua (oxpyxuoctu). Mo-
MOMEHT HHepPLHH OTHOCHTeJIbHO ocH Z (puc. 67), O4eBHIHO, paBeH

I,=mR, (36.9)

rie R — paauyc kosbua. Beugy cummerpun [, = I, Tlostomy u3 cdopMyJin (36.4)

HaxoLHUM

1
_— 2

5 mRz2, (36.10)

Ix——.l =
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®opmy.a (36.9), o4EBHIHO, JAET TaKkKe MOMEHT HHEDUMH TIOJIOTO OJHOPOJHOLO LH-
JHBIpA ¢ OEeCKOHEYHO TOBKHMH CTeHKaMH OTHOCHTE/]bHO ero TeOMeTPHYECKOH OCH.

z
4
Y
R
X
Puc. 67. Puc. 68.

7. MomeHT HHEPLIHH GeCKOHEYHO TOHKOTO HCKA H CriowHoTo wuauumpa. [Ipegno-
JIaraeTcsl, YT0 AHCK H UWIHHAD OXHODOJHH, T. €. BEllleCTBO PACTIPENEIEHO B HHX C TO-
CTOSIHHOH M10THOCThIO. [1yCTh OCh Z NIPOXOAHT Yepe3 lieHTp AucKa C [eprneHIHKYIs PHO
K ero mJockoctu (puc. 68). PaccMoTpuM GeckoneyHO ToHKoe KOJIBLO C BHYTDEHHHM
PanuycoM r M BapyKHBIM paiHycoM r - dr. Tlrowans Takoro xoamnua dS = 2mrir.
Ero moMent uuepuwu naitzercs no gopmyise (36.9), oun papen dl, = r?dm. MoMeHT
HHEePLHH BCETO JHCKa ONpefensieTcss HHTerpanom /[ Z=S r2 dm. BBHLY OHOPOAHOCTH

HCKa dm-—mg§—2mir-
A I ey T

BBIpAKE€HHE [10[] 3HAK HHTErpana, MnoJyynM

rge S = nR? — mjomags Bcero AHCKAa. Beoas 3To

R .
I, =151 S r dr———é—mRz. (36.11)
0

MoMeHT HHEepLUHH AHCKa OTHOCHTEILHO JHAMETPa BABOE MeHbIle, KK 3T0 HENOCPEACT-
BEHHO C/ieflyeT H3 GopMyJbl (36.4) H H3 COOODaMEHHH CHMMETPHH:

1
Io=1,= 4—mR2. (36.12)
@opmyna (36.11) naeT TakKe MOMEHT HHEPLHH OLHOPOAHOTO CHJIOIIHOPO LH/HHIPA
OTHOCHTE/JIbHO €0 TPOAOJbLHOR TeOMeTpH-
YeCKOH OCH. W
8. MoMeHT HHepHHH OAHOPOJHOrO CILION -

7 !
HOTO LH/MHJPA OTHOCHTEJbHO MNomepeYHoit 2 I3 an ,’F\
ocu. Tlycrb och BpalleHHs TPOXOZAT yepes \j} \J X
IEeHTP OCHOBaHHS UNHJHHAPAa A nepneHiH- i AR A
KYJsIPHO X €ro IpoAoJbHOH reoMeTpHue- z
ckoii ocu (puc. 69). BuipexeM MBICAEHHO Puc. 69.

6ecKOHEYHO KODOTKHR LMWJIMHAD C Mac-

coit dm, BaXOASIUHHACA OT OCH BpALIEHHS

Ha paccrosiHuu x. Jlis ero MoMenTa HHepUHH o Teopeme Itofirenca — Illteitnepa
MOXHO HalHCcaTh

1
—_ . x2 - . 2
dl y=dm x-j-4 dm - R2,
a 1 MOMEHTa HHEDIMH BCETO HMUJIMHAPA

I4= S xzdm—l-%R2 S dm.
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IMepBoe caraemoe B npaBoii yacTi GOPMaTbLHO COBMAAET C BEIPAKEHHEM AJIs1 MOMEHTa
HHEPUHH OZHOPOKHOrO GECKOHEUHO TOHKOTD CTePKHH, a NOTOMY paBHO !/3 mi®. Bropoe
cnaraemoe pasHo !/y mR?. CnegoBarenbuo,
1 1

I,= o m2+4— mRe2. 36.13)

A 3 + 4 ( )

MomeHnT HHepuHH /. OTHOCHTENBHO NOMEPEYHOH TeOMETPHYECKOi OCH, POXOAs-

mell uepe3 IeHTP MAacC HHJIHHADA, MOXKHO HaliTH mo ¢opMyae (36.13), eciu UUIHHAD
pa3fe/HTh Ha ABa LMJHHAPA C BhicoTamu {/2 W maccamu m/2. Ioayuum

1o
Ig= yml® -y mR. (36.14)

[Npu R — 0 dopmyan (36.13) u (36.14) mepexonat s ¢opmyan (36.5) u (36.6)
1151 GeCKOHEUHO TOHHOTO CTep3HS.

9. MoMeHT MHepuHU RONOro wiapa ¢ GecKoHeuno ToHKMMH cteHkamu. CHauana
HaiineM MOMeHT urepliuy © oTHoCHTeTLHO llenTpa mapa. OueBHAHO, OH paBel 8 = mR2.
3arem npuMensiem gopmyaty (36.3), nonaras B neit BBUAY CUMMeTpUU [ = [, = [, = I,
B pe3yabraTe HaxofMM MOMEHT WHEDUHH IMOJIOTO I1apa OTHOCHTEJbHO €ro JHaMmerpa

I :% mR2, (36.15)

10. MoMeHT HHepUHH CAJAOLIHOTO oaHopopHoro wapa. CiJomHOHA wap MOXHO pac-
CMaTpPHBATh KaK COBOKYMHOCTb GeCKOHEYHO TOHKHUX cepHuecKHX CJ0eB C MaccaMu

dm (cm. puc. 68). Tak Kak 1sap 0o NpeirnosioKEHHIO OXHOPOJEH, TO dm:mg‘—/

’

; 4n
rae dV=4gmr¥dr— obveM cdepHdeckoro caod, a V= 5 R3 — ofbem Bcero wapa. o
¢opMyse (36.15) MOMEHT HHepHHH ChepHUYECKOrO CJI0S OTHOCHTCIBLHO JuameTpa
ridr
R3

Jydaem MOMEHT HHEPIIHH CIVIOIIHOTO Llapa

————

~

paBeH df =—§— dm r2 =2m Huterpupys, no-

[= % mRe, (36.16)

11. MomeHT HHEpUMH OXHOPOAHOrO 3JJIHMACA.
[lpeanonaraercs, yTo Macca paBHOMEPHO pacmpe-
JeJleHa MO MJOWAAH 3JJHMICA. DJJIHIC MOXKHO
MOJYYHTb U3 KPYra PaBHOMEPHLIM C:KATHEM BJOJb
M’ OJIHOTO 43 €ro JUaMeTpoB, HanpHMep BAOJb OCH Y -

Puc. 70. (puc. 70). Ilpu TakoM CKAaTHH MOMEHT WHEpUHH
OTHOCHTENbHO OCH Y He MeHsieTcsl. [lepBoHauanbho
OH 6bl1 pased 1/yma® (@ — palMyC Kpyra, CXaTHeM
KOTODOr'O MOJYYeH 3JJIMIC, OH paBeH AJaKHe Gosbuiofl NOJYOCH 3JJHnca). Anajo-
THYHOe DPAaccyxXJeHHe NPHMeHHMo W Ans ocH X. B pe3yabpraTe nosydyum
I ! 2 .1 2
x=—4vmb , 1y=zma . (36.17)

MoMeHT HHepUIHH OTHOCHTe/ILHO OCH Z, NIePNeHHKY/IsIPHOM K TJIOCKOCTH 3JJIHNCa,
Hafinercss no ¢opmyae (36.4):

I,= fZ (@ +b2). (36.18)

®opmysa (36.18) naeT TakKe MOMEHT HHEDIHH OJHOPOJHOTO 3JIHITHYECKOrO IH-
JINHADPA OTHOCHTEJBHO €ro HPOAOJNLHOH FeOMeTPHYeCKO#H OCH.
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12. MoMeHT wWHepHMH TpexocHOro 3JuMmconpa. [IpeAmosiaraercsi, uTo Macca
PaBHOMEPHO pacnpefleena no ofnemy siauncouia. KoopiuuatHwe ocu X, Y, Z
HanNpaBHM BJIOJIb [MIABHBIX OCeH saaknconaa. JAuHE nosyocel ainunconia oGo3Hauum
a, b, c. BHIUMCIHM MOMEHT HHeplHH ero OTHOCHTeJILHO VIAaBHOH OocH Z., DIJIHICOM]
MOKET GblTh TOJIYUCH M3 Iapa PABHOMEPHBIM CKATHEM WJIH PacTSKEHHEM MO TpeM
B3aHMHO IeplIeHJHKYJ/ISPHbIM HalpaBJeHHsAM, HanpuMep IO HaNpaBJeHHAM ocell
X, Y, Z. Bo3bMeM ofHopoAHbl wap paauyca a. Ero MomeHT unepiwd [, = 2/3ma?.
IpousBeneM OZHOPOAHOE CKaTHE B HAlpaBJeHHH ocH Z, 4ToGbi Iuap INpeBpaTHJCH
B GCCKOHEYHO TOHKHE KPYIJBl HMCK (KOHEUHO, C HEDAaBHOMEPHBIM DACMpEACTEHHEM
Macc). MOMEHT HHepIMH [, NpH TOM OCTAeTCS HEMIMEHEHHBIM, a MOMEHTH HHepUHH
Iy u I, 6yayT paBibt Memn cofioll BBUIY CHMMeTpHH. Ha ocHOBaHHH COOTHOMIEHHS
(.36 4) I, = 1, =1yl = Ygma?. TlponaseneM 3aTeM paBHOMEPHOE CIKaTHE KPYIJIOTO
IHCKa B HanpaBneHHu ocH Y 4TOGBE! €ro pa3Mepbl B 3TOM HANpaBJeHHH CHeJaJHCh
paBHEIMH 2b. }m 3TOM MOMEHT MHepUMH [, oCTaHeTCs HEeU3MeHHbIM, a [, clieaeTcs
paBubiM [, = 1/ymb®. [IpuMensis cHOBa coomomeune (36.4), 1ng MomenTa MHepIuMH 1,
TMOAYUEHHOTO 3MJHNTHYECKOTO JHCKa nalileM [, = [ - [, = 1/ym (a2 + B?). Ha-
KOHEIl, TPON3BejleM PaBHOMEPHOe PacTskKeHHe 9J1.r1nmu'{ecxoro JIHCKA B HANPaBJeHHA
ocH Z, yToObl OH NPeBPATHJICS B TPEXOCHEIH S/MIHICOU ¢ Noayocamt a, b, ¢. [Tpu sTom
Benuunna [, ne H3meuuTcsi. TakuM o6pa3oM, MOMEHT HHEPUHH TPEXOCHOTO 3JUIHII-
COHMJla OTHOCHTeJBHO ocH Z paBeH

— ’; (a2 -+ b2). ’ (36.19)

MoMeHTH HHEPIUH OTHOCHTRJIBHO OCTAJIbHBEIX JBYX [JIaBHBIX oceft paBHBI COOTBET-
CTBEHHO
m

), =T (e

§ 37. YpaBHeHHe MOMEHTOB OTHOCHTEJLHO ABHXYIIErocs Hayala
H JABHXKYIIEHCS OCH

1. YpaBuenue momeHtoB (30.5) cnpaBeiaMBO AAsT TOrO cJayuas,
Korja Hauano O, OTHOCHTEJNbHO KOTODOTO PacCMaTpHBAIOTCS MOMEHTHI
L u M, nenodsuwno. Touno Tak ke ypaBHeHHe (32.2) oTHOCHTCS
K MOMEHTAM OTHOCHTENBHO HenodguwcHold ocu. B HeKOTOpBIX cayuasnx,
"OJHAKO, Liesecoo0pa3HO paccMaTpHBaTh Osujtyujiecs Havaia WIH
Jauncyujuecs ocu. UccnienyeM, Kak MeHsIeTCs B 5TOM c/aydyae ypaBHEHHe
momeHToB. Ocobblli HHTepec NpejCTaB/SIOT CJAydYaH, KOrla ypaBHeHHe
MOMEHTOB OTHOCHTEJIbHO JBHXKYLIETOCS Hayaja COXpaHsdeT IIPexHHH
By (30.5).

2. PaccmoTpHM cHauasna OJHY MaTrepHa/bHYIO Tquy byzaem mo-
HHMaTh (O] © U P = MV CKOPOCTb M MMIYJbC 3TOH TOYKH OTHO-
CHTEJNLHO HEMOIBHXKHOH HMHepIMajJbHOH CcHCTEMbl OTcueTa S, a
noji ¥ — ee pajuyc-BeKTOp, NPOBEJEHHHIHl M3 ABHKYILErocsi Hayasa
O. [BuxeHHe Hayana O MoxeT ObiTb KaK PaBHOMEDHBIM, TaK H He-
paBHoMepHEIM. CKOpPOCTb 3TOro JABHXeHHMsi 00O3HauyHM uepe3 o.
MoMeHT HMIyJbca IBHXKYILEHCS TOUKH OTHOCHTe/bHO Hauasa O ompe-
Jenum npexuuM BeipaxenueM (30.3), T.e. L = [rpl. Kak u panb-
e, AudgepeHIHPOBAHHEM 3TOrO BBIPAXKEHHS HalzeM

L =[rpl+I[rpl.



