OU3BUUYECKUN DOAKYJIbTATUB

Bo3BpalllatoLLiag crna
/1 HaCToTa KonebaHm
CUCTEMb

TI.XALXXU, J1.TTIA30BA, B.JINHMAH

KAK MN3BECTHO, COBCTBEHHDbIE
Y4acTOThl KOJICOAHUN Pa3JIMYHBIX KO-
J1e0aTeIbHBIX CUCTEM MOKHO BBIYHMCJISATD
C TIOMOIIBI0 3aKOHA COXPaHEHHs 3JHep-
run. Ho 5TO He eIMHCTBEHHBII METOJ,
IpUBOANMH K ycrexy. B psne ciayuyaen
6osiee TIPUEMJIEMBIM MOXKET OKa3aTbCs
JIPYTOii METO/I — C MCHOJIb30BAHNEM BO3-
Bpalaoniei cuibl, AefcTByloneil Ha Ko-
JebaresibHyto cucremy. Mpues 3pmech co-
CTOHT B CJIC/TYIOIIEM.

IIpocreiine rapmonuveckue KoJieba-
HUS COBEPIIAIOTCS O/ IeHICTBIEM YIIPY-
TO CHJIBI, T.€. CUJIbI, BeJIMYMHA KOTOPOI
IIPOIIOPIIMOHAIbHA CMEIEHUIO X U3 I10-
JoKeHust paBHoBecusi: F = kx, tie k —
TaK Ha3bIBaeMblil K0 UIMEHT yIIPYyTO-
cri (5KECTKOCTD) CHCTEMbI, 1 HallpaBJie-
Ha B CTOPOHY, IIPOTHBOIOJIOXKHYIO Ha-
npasieHnio cMmemieHus. OJHAKO yacro,
paccMarpuBasi MaJibie KoJiebaHus 6osee
CJIOKHBIX CHUCTEM, TOXKE Y/AeTCs TIpeji-
CTaBUTH BO3BPAIIAIONLYIO CUJIYy B BH/E
F = kx, T.e. IPOINOPIMOHAJIBHOIT CMelile-
HUIO U3 TIOJI0KEHUS] PABHOBECHS U MIMEIO-
1ieil BUJ KBa3uyInpyroii cuibl ¢ Koaddu-
IIHEHTOM k, BeJMYNHA KOTOPOTO 3aBUCHT
OT IIapaMeTpoB cucreMbl. 3Has Koaddu-
IHEHT kR U Maccy m KOJeOIIONerocs
TeJsla, JIETKO HAlTH 4acToTy ® coOCTBEH-
HBIX KOJIEGAHUI CHCTEMBI, IOJIb3YSCh
XOPOIIO U3BECTHOI (HOPMYJION
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PaccMOTPUM HECKOJIBKO KOHKPETHBIX

IIPUMEPOB.

Kone6aHus 3apsikeHHOro
LapvKa BAOMb BEPTUKANIbHOMN
HanpaensoLwen

IIyctb Brosib HempoBo el BepTUKAJIb-
HOIl HampaBJgIoNiell MOKeT JBUTATbCS
6e3 TpeHus MaJjeHbkuii (Toueunblii) rma-
puK Maccoit m, Hecyuwmil 3apsg g. B
HIDKHEM KOHIE HAIPABJISTIONIEN HeTo/1-
BIDKHO 3aKpEIJIeH BTOPOU MIapHUK, UMe-
omuit 3apag QO (puc.1). Omnpepenum

4acTOTy MaJsbIX KoJieGaHWil [epBoro Ia-
pUKa BJIOJIb HAIIPABJISIONIEH.

Curyuait, korja 3apsipl g 1 Q SIBJIAIOT-
Cs1 PAa3HOUMEHHBbIMM, He IIpe/CTaBJIsIeT
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uHTEpeca, MoaToMy Oy/IeM CUUTATh 3apsi-
bl ofHOMMEHHbIMU. Ha moaBUKHBIN
—

MAPUK JeHCTBYET CUla TSKECTH My
HANPABJEHHAS BHU3, U CUJIA DJIEKTPOCTA-
N

THYECKOro B3amMojeiictsust F, co cro-
POHBI HUYKHETO IAPUKA, HANPABJIEHHAS
Beprukaabio Beepx (em. puc.i,a). Tlo-
BUMMOMY, MO/ JEHCTBUEM OTUX CUJI
MAPUK MOYKET HAXOJUTHCS B PABHOBE-
cun. YCJIOBUE PABHOBECUS MMEET BT
F =mg.

El

Haiigem mnosoxxenue paBHOBeCcHS TOJI-
BIDKHOTO IMIAPUKA, OTCUUTHIBAST PACCTOSI-
HHE X, OT HUKHEro mapuka. B coorser-
cTBUN ¢ 3aKoHOM KyJsioHa cuiia ajekTpo-
CTAaTUYECKOTO OTTAJIKUBAHUS PAaBHA

F, =0/ (4ne 7).

Torpa us ycjaoBus paBHOBECUS HOJIY-

qaeM
X, = 1IQq/(41tt+:0mg) .

Kax Buzno, x; Tem 6oJibiie, uem GoJiblie
BEJIMYMHBI 3apsiIoB Q U ¢ 1 4eM MeHbIIe
Macca MOJBUKHOTO IMapuKa m.

Jlerko mokasaTb, YTO 3TO PaBHOBECHE
siBJIgeTcsl ycToiiumBbIM. B camom neue,
MIPU CMEIIeHNN MIApUKa BHU3 CUJIA JJIEK-
TPOCTATUYECKOTO OTTAJKUBAHUS BO3Pac-

TaeT, TaK KaK YMEHDIIAETCS PACCTOSHUE
MEXK/y HMIApUKaMK, a CHJIA TSXKECTH He
n3mensercs. [loatoMy BO3HUKaeT BO3-
BpAIIAIoNas CUJIa, HATIPABJIEHHAS BBEPX,
T.e. IPOTUB cMellenus. Ecym jxe mapuk
CMECTUTb BBEPX, TO CHUJIA OTTAJKUBAHUS
YMEHDIIIAETCS, MO3TOMY BO3HUKAET BO3-
BpaIaion(ast CUJa, HAlPaBJEHHAs BHU3.

Takum o6pasom, MapuK, BbIBeIEHHbBII
U3 TOJIOKEHMST PABHOBECHS U ITPEIOCTAB-
JIEHHDBII camoMmy cebe, Oy/leT COBepIaTh
KoJie6aHus OTHOCUTEJHHO II0JIOKEHUS
paBHoBecusi. Onpe/esiuM 4acToTy M 3Tux
KoJsiebanuii, cuntas ux mMajubivu. Kpure-
pueM MaJIOCTH KOJieGaHUll SBJISIETCS Ma-
JIOCTb CMEIEHUST X OTHOCUTEJBHO II0JI0-
JKEHUST PAaBHOBECHST 110 CPABHEHMIO C Xa-
PaKTepHOW [JINHOM B cucreMe, KaKoW
ABJIACTCA PACCTOSHUE X, :

r<ay .

CMmecTuM IOJABIDKHBIN ILIapUK, Hallpu-
Mep BHU3, Ha paccrosiaue x (em. puc.1,6).
B arom ciyyae Ha Hero seficTByer cnma
orTankuBanust F,, KOTOpas 10 BeJiyii-
He Gosbiie F,, 1 HeM3MEHHas CHJIa TsxKe-
cTH m; , II09TOMY BO3Bpall[alolasl CUJIa,
paBHasl PA3HOCTU CUJI OTTATKHBAHUA U
TsKecTH, Oy/leT paBHA
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ey (x, - x)z
IIpuBozs K 0061eMy 3HAMEHATEJIIO U pac-

IIUCbIBadA B YUCJIAUTEJIE KBaJpaT Pa3HO-
CTH, TI0JIy4aeM

qQ/(41teO) - mg(xé —2x,x + xz)
F= .
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IlepBble 1Ba 4jieHa B YuCIUTENE JAIOT B
CYyMMe€ TOYHDBII HOJIb, & YeTBEPTbIM CJIa-
raeMbIM MOKHO TIpeHe6peub 10 CpaBHe-
Huio ¢ TpeTbuM. Kpome TOro, B 3HaMeHa-
TeJe MOYKHO TpeHeOpedb X IO CpaBHe-
HUIO C X . Torma ocraercsa

—-mg.
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Boipaskenne 175 BO3Bpalaonieil CuJibl
F uMeeT Takol ske BU/I, 4YTO U BbIpasKeHUE
JUIS. YOPYTOW CHJIBL, TJe PoJib Koaddu-
IIUEHTA <«YIIPYTOCTH» UIPAET BEJIMYMHA
k= 2mg =4m

Xo qQ

ne,mg

Ucnonb3yst hopMyJty IS 4acTOTbI Ma-
JIBIX KOJIeOAHUIl, HaXO[UM

e ;Mg
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Uacrota KoJebaHWil 3apsizKEHHOTO Ia-

=2



pUKa TeM MeHble, 4eM OOJIbIle BeJIH-
YUHDbI 3aps/I0B M 4YeM MeHbIlle Macca
mapuka.

Kone6aHus 3apsikeHHOro Lwapuka
B rofie ABYX APYr1X TOYeUHbIX
3apsigoB

PaccMoTpuM JiBa MaJIeHBKHX IIIApHKa C
3apsjlaMi ¢, W (,, 3aKpeIJieHHble B
toukax A u B Ha paccrosnuu [ Apyr oT
apyra (puc.2). Baomb manpasssioniei,
coemHAIONIEN 06a IMapuKa, MOXKeT /IBU-
raTbcs 6e3 TPeHUs TPETUH MapUK Maccoit
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m u 3apsoM ¢. lpeanonaras Bee 3aps-
JIbI OTHOMMEHHBIMU, OTIPE/IETUM YaCTOTY
KoJleGaHuil cpefHero IapuKa.

Tak Kax Bce 3apsi/ibl OHOMMEHHDIC, Ha
cpennuit  (MOABWKHBIN) mapuk  GyayT
JIeHiCTBOBATb CUJIBI OTTAJIKMBAHUS I?; u

I;; CO CTOPOHBI 3aps/IOB ¢, U (, COOTBET-
CTBEHHO, HallpaBJieHHble B IIPOTHBOIIO-
nosxuapie ctoponst (eM. puc.2,a). Tlo-
BUAUMOMY, B 3TOM CJIydae BO3MOXHO
TaKoe PACIOJIOXKeHUe CPeHero MIapuKa,
Korzia obe CUJIbl PaBHBI II0 BeJIMUUHE U
KOMIIEHCUPYIOT Apyr apyra. Touka, B
KOTOPOI IIPU 3TOM PACIIOJIAraeTcsl Cpeil-
HUil mapuk, u 6yJer HOJIOKEHUEeM PaB-
HOBeCH:L.

BbisicHUM, SBJISETCS JIL 9TO PABHOBe-
cue ycroituuBbIiM. [lsis atoro GyeM cMe-
maTh IIAPUK OTHOCUTEIbHO II0JIOMKEHUS
paBHOBeCHsI BIIpaBO WU BjeBo. llpu
He0OJIbLIOM CMelleHIn BJICBO (cm.

’
puc.2,6) cia orrankusanust F, co cro-

POHBI 3apsjia ¢, BO3PACTaeT, TaK Kak
paccTosHue MEXIy 3apsajaMu ¢, I/I_)C]

’
YMeHbHIAETCA, a ChJla OTTAJIKUBaHUA F2

CO CTOPOHBI 3apsiia (J, YMEHbIIAETCs,
[I03TOMY BO3HMKAeT JIeHCTBYIONas Ha
CPEJHUI MApPUK Pa3HOCTb CUJI, HAIIPaB-
JIEHHAS K TOJI0KeHUTo paBHoBecus. Ecomn
OTIYCTUTH IIAPUK, TO OH HAYHET Iepe-
MelarbCsl B HANPABJICHUU TOJIOKEHUS
paBHOBecus. AHaJOTUYHASA CHUTyalus
BO3HUKAET W TIPU CMEIIEHUH IapuKa
BIIPABO.

Takum 06pa3oM, MOKHO yTBEPK/IATb,
YTO IIPH MTPOIOJIBHBIX CMEIEHUSAX IapH-
Ka OTHOCHTEJIbHO IOJIOKEHHS PaBHOBE-
CHs BCerjla BO3HUKAET BO3BPAIIAIONIAs
CHJIa, HAIPaBJIEHHAS B CTOPOHY, IMPOTHU-
BOTIOJIOJKHYI0 cMelienuto. Ecim mmapuk

OUBUUYECKUN BOAKYJIbBTATUB

MPe/IOCTaBUThH caMoMy cebe, TO OH OyJeT
COBepIIATh KOJIeGAHUS B/IOJIb HAIIPABJIS-
tomeli. OupejesanM IHOJOKEHUE PaBHO-
BeCUSl X, OTCUUTHIBAS €r0 OT TOUKU A.
Vcrnonb3yst BbIpa’keHHE JUIS 3aKOHA
Kysona, 3anumieM ycjioBUe PaBHOBECUS

q9, q9,

hme v, ) me (1 - x, )

)

OTKy/la Haiijiem
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Buzno, 4ro paccrosnue x; ot TouKr A
JI0 TIOJIOXKEHUST PABHOBECUS TO/[BUMKHOTO
MIAPUKA TTPOIOPIUOHATBHO PACCTOSTHUIO
[ Mesxy nByMsa kpaituumu (3axkperuien-
HBIMHU) IIAPUKAME U 3aBUCUT TOJBKO OT
OTHOIIEHUS BE/IMYMH 3aPsI/I0B ¢, / q, 51X
MIAPUKOB.

Haiinem Tenepb 4acTOTy MaJbIX KoJle-
Ganuii cpegnero mapuka. lloa MaabiMu
6y/ieM NOHMMATh Takue KoJeGaHus, 1mpu
KOTOPBIX CMellleHre U3 MOJOKEeHUsI PaB-
HOBeCUsI HAMHOTO MEHbIIE XapaKTePHOTO
paccrosinus B cucteme. B kauectBe Ta-
KOBOTO 3/IECh CJIE/IyeT NPUHATH X, JUGO
I = x, (menpmee us Hux). Takum o6pa-
30M, KPUTEPUI MATOCTU KOJIeOaHMii nMe-
eT BUJL

XOZ

x<Lxy, [ — x,.
[Ipennonoxum, 4TO MOABUKHDBIN MTAPUK
CMECTHJICSI BJIEBO HA PACCTOSIHUE X OT
nosnokenus pasuosecuss (cM. puc.2,6).
Torpa cusbl OTTAIKUBAHUS CO CTOPOHbI
3apsjloB ¢, U ¢, OyIyT paBHbI COOTBET-
CTBEHHO

F - t qq :

4me, ( Xy - x)

1 q9,
F, = y 7
g, (l - X, + x)
a BO3Bpallalolias cujaa, paBHagd UX pas-

HOCTH ¥ HATPABIEHHAS K MOJOXKEHWIO
paBHOBecust, Oy/eT paBHA

q 4 q,

) dme, (xo - x)2 B (l - X, + x)2

W3 sTOro BBIPAXKEHUSI SBHO HE BUJHO,
YTO BO3BpallaloNasi CHJIa UMeeT KBa3H-
yupyruil xapaxrep, TeM He MeHee IIpU
MaJIbIX 3HAUEHUSIX OTKJIOHEH!s X (B pam-
KaxX KPUTEpPUs] MAJOCTH) OHa JelicTBU-
TeJbHO sBJIsIeTcsl KBasuynpyroil. [l
TOro 4ToObl 3TO IOKa3aTb, IIPUBEJEM
BbIpakeHue /s I k o0leMy 3HaMeHaTe-
JII0, paclulleM I10gpo0Hee BbIpakeHue B
YHCIUTeNe, BOCIIONb3YeMCs YCI0BUEM
PaBHOBECUS U KPUTEPUEM MATOCTH KOJle-
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Ganuii. B pesysbrare mosyunm

al\a, +a)

F=—3'X,
2ne\/q,q,!

Ita opMmy.ia yke I0X0XKa Ha BbIpaxke-
HUe /I KBasuynpyroii cubl. Koaddu-
IIEHT IIPONOPIHOHAIBLHOCTH Hepes X
BBIIOJTHAET POJIb KOA(DPUIEHTA <YTIPY-
roctu» k. Torja /I 4acTOTBI MaJIbIX
KoJste6aHuil HaXOUM

(\/q_1+\/2)2 q

) 21tz—:0ml\/q1q2

w =

Yacrtota Kojie6aHUN CHUMMETPUYHO, HO
CJIO’KHBIM 00Pa30M, 3aBUCUT OT BEJUYNH

3apA/IoB (, U q,.
Koneb6aHus apa B XXKNOKOCTU

Ompesie/InM 4acToTy MasbIX BEPTUKAIb-
HBIX KOJIeGaHUH mapa, MOrPY/KEeHHOTO B
xugkocetb (puc.3), mpeneGperast comnpo-
TUBJIEHUEM >KUJKOCTH W PHCOEUHEH-
HOH Maccoil.

Puc. 3

B mnonoxenun paBHOBecud Ha IIap
JICHCTBYIOT JIBE CHJIBI: CUJIA TSPKECTH mg
U BBITAJKUBAIONIASA, WM apXUMe/l0Ba,
cuia Ii €O cTOpoHbI sKuAKOCTH (CM.
puc.3,a). OHU PaBHBI 110 BeJIUYUHE U
ITPOTHBOIIOJIOJKHBI 110 HalpaBJeHnio. B
MPOEKINH HA BEPTUKAJbHYIO OCb YCJIO-
BHE PaBHOBECHS BbIpaskaeTcst (hopMyJIoit

mg=F,.
[Tockoabky
m=4/3 ﬂsz3

F, =np,gH" (3R - H)/3,

re P — IJIOTHOCTH HIapa U P, — ILIOT-
HOCTDb JKUJIKOCTH, IOJIydaeM

4pR° =p,H* (3R - H).

Ortciona nipu 3ajanubix R 1 H MOXHO
ONpEJeUTh OTHOIIEHUE MJIOTHOCTE
p/p; -

BbiBeieM 1iap M3 TOJOKEHUS PaBHO-
Becus, JIOIOJHUTEIbHO MOTPY3HUB €ro B
KUIKOCTh Ha ray6uny x (em. puc.3,6).
B aroM ciyyae BBITAJIKUBAKONIAS CHJIA
YBEJIMUMBAETCSL 110 CPABHEHUIO C PaB-
HOBECHOH, 3a CYeT 4Yero BO3HUKAEeT
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BO3BDAIQIONIAsA CUJIA, PaBHAs
F=F—-mg.

Tak Kak 1osIHas TJIyOMHA TOTPYXKEHUS
IIAPOBOTO CeTMeHTa Terepb paBHa H + x,
TO

F =np, (H +x)’(3R-H -x)/3,

F=
=np,ga( H(2R = H) + (R - H)x - 1/3x").

Kpurepuem masoctn KoJsieGaHuil 3/1€Ch
apysieTcs: HepaBenctBo x<<H . Torma
BTOPBIM M TPETBUM CJIATAEMBIMU MOKHO
rpeHeOpeYb B CHJIy UX MaJIOCTH, W LIS
BO3BpAIIAIONIEH CUJIbI TOTydaeM

F=np,gH2R-H)-x.

CueioBaTe/IbHO, BO3BpAllalomas CHUJA
IIPONOPIIMOHAIPHA CMEIIEHUIO U3 I10JI0-
JKeHUsT PAaBHOBECUS X U, KaK OTMeJaJIoch,
HallpaBJleHa B CTOPOHY, IIPOTUBOIOJIOK-
nylio atoMy cMmemtenuio. - [Tog geiictBuem
STOI CUJIBI HMIap coBepllaeT KosebaTelb-
HOe IBIDKEHUE: TO LIOIPY>KasiCh, TO BCILIbI-
Basg. KoapduimenT nepes x urpaet poJib
koaddurmenta «ymnpyroctus» k, mosto-
My dacTora KoseOaHUil IIapa B KH/JKO-
ctu OyJieT paBHA

Yacrota KoJiebaHmil MOJHOCTBIO OTIPeie-
JIIETCS PA/INYCOM Iapa u TIyOuHOIl ero
NIOTPY>KEHUST B YCJIOBUSIX PaBHOBECHSI.

B npuHImie MOXXHO BbIPa3nuTh 4acTo-
TY KoJIeOaHUIl 1 4epe3 OTHOIIEHUE T1JI0T-
HocTeld P u p,.

' Jezxo yeudemn, UMoO GO3EPAUAIOUAS
cuna pasua p,gSx, zde S =nH(2R -H) -
naowady ceuenus —wapa  NOGEPXHOCILIO
saudkocmu (6 noaoxenuu pasnosecus).
H menno na cmoavko uamMensemcs. 6ec eoimec-
Hennotl KuKoCmU npu JONOIHUMENLHOM NO-
epyKenuu wapa na maryio eayouny x. (Ipum.

peo.)

KBAHT: - 2000/Ne3

KoMOWHMPOBAHHbIN MasITHUK

IIpencraBum ceGe sKeCTKUNl HEBECOMBIi
CTep>KeHb JIMHON L, K HUXKHEMY KOHILY
KOTOPOTO TMO/IBEIIEHO TOYEUHOE TEeJO
Maccoil m, a Ha paccrossHuu [ oT ocu
BpAIlEHUS K CTPEKHIO IIPUKPETLICHA TPy -

a) 6)

mg
Puc. 4

JKUHKA ¢ Koaduimentom ynpyroctu k,
KOTOpasi B TMOJIOKEHUN DABHOBECUST Ma-
aruuka He gedopmuposana (puc.4). On-
pe/leJIIM YacTOTy MaJbIX Kojebanuii Ta-
KOTO MasITHUKA.

B 1MOJI0KEHUN PABHOBECHUST CTEPIKEHb
MasITHUKA PACIOJIATaeTCsl BAOJIb BEPTH-
kam (em. puc.4,a). OTKIOHUM CcTep-
JKEeHb OTHOCHTEJIbHO BEPTHKAIN Ha He-
GOJIBIION yrost @, Takoii, uto @K1 (kpu-
Tepuii MasbIxX Kosnebanuii). B sToM moso-
JKEHUH Ha TPY3UK MasSTHUKA JeficTByeT
CHLJIA TSKECTH mg, HATIPABJIEHHAS BHIU3,
a Ha CTEpP)KeHb B TOYKE KPEIIEHUS TIPy-
JKUHKU JIEHCTBYET CUJIa YIPYTOCTH, PaB-
Haa F, = kx,, rie x, = ¢l — nuneiinoe
CMeTleHre TOH TOYKU CTEPKHS OTHOCH-
TEJIBHO TOJIOXKEHUsT paBHOBecus. Ilpu
MAaJIBIX YTJIaX OTKJIOHEHUS CHJIA F; Ha-
paBJieHa TPAKTUIECKH TOPU30HTAIBHO.
Bosspamatomas cusa, peiicTBylomas
HEMOCPEe/ICTBEHHO HA IPY3UK, HAIPaBJie-
Ha TI0 KacaTeJbHOW K €ro TPaeKTOpUu

nBuwkenust (OKPYKHOCTH) U Ompesieis-
€Tcsl BbIpaskeHneM

F, =mgsin@ =~ mgo = mgx/L,

rjie X — CMelleHNe TPY3UKa BAOJDb IyTH
okpyxHOCcTH. W3 pucyHka 4,6 BUJHO,
aro x,/x = [/L.

ITockonbKy cnibl }?1 u 1;; TIPUJIOXKe-
HbI K pPa3HbIM TOYKAM CHCTEMBI, SICHO,
YTO HM OJIHA M3 HUX HE SBJIIETCS Pe3yJib-
Tupyloleil Bo3spamatonieil cusoil. Yro-
Obl  ONpE/IeJIUTh 3Ty CHUJY, IOCTYIUM
caeayonmM o6pasom. Haiijiem noJHbli
MOMEHT cUJI M, feficTBYIOIUI Ha CHUCTe-
My U BO3BpALAONIUI ee B IOJIOXKEHUE
paBHOBECHSI:

M = F,L+ F,l =(mgx/L)L + (klx/L)L.

Cuntas Tenepb, 4TO ITOT MOMEHT CHJ
JIEfiCTBYEeT HEIOCPE/ICTBEHHO Ha KOJe0-
Jomuiicss Tpysuk MadTHHKaA, HaiijeMm
Pe3yIbTUPYIOILYI0 BO3BPAIIAIOIILYTO CHITY
F, nens momeHT cuyi M Ha ILJIEUO 3TOM
cubl L:

mg kI

=L +— | x.
L’

Posb koadduimenta ynpyroctu 3/aech
Urpaer Becb MHOXKUTEJIb B CKOOKax Iie-

pell X, MO3TOMY JIJISl 4aCTOTBI KoJieOaHuit
HaX0/uM

Buio, uro yacrora xoaebGanuii KoMmOu-
HUPOBAHHOTO MASTHUKA OIPEIEISIeTCs
KaK reoMeTpueil MasgTHUKA, T.e. JJINHA-
mu L u [, Tak u Maccoii rpysuka m. Ecan
nonoxuth k = 0 (IIpyskuHKa OTCYTCTBY-
er) 6o [ = 0 (npyKuHKa MpUKperieHa
K OCH MasTHUKA W He [eHCTBYeT Ha
CTEpsKeHb), TO MOTYYaeM U3BECTHOE BbI-
pasKeHue /IS YacTOThl KoJeGaHuii Mate-

MaTHYeCKOro MasTtHuka ® = \/g/L .



