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OINPEJAEJIEHUE CKOPOCTHU IIYJIM
C MoMOHIibIO BAJUVIMCTHYECKOI'O KPYTWIBHOI'O
MAATHUKA.

esb padoTHI: onpefeneHne CKOPOCTH MyJIH € TIOMOLIBIO OaUTHCTHYECKOTO
KPYTWIBHOTO MasTHUKA. Pacyer CKopocTH My M POBOAWTCS € UCTIONB30BAaHUEM YPABHEHUS
JIBIKEHHS TBEPZOTO TeENA, 3aKOHOB COXPAHEHHUS SHEPTHH, UMITYJIbCA, MOMEHTA UMITYJIbCA.

JIONOJTHUTEIbHASL TEOPHS IKCIIEPUMEHTA.

KpyTwiibHbll OaIMCTHYECKUA MAsITHUK TPEICTABISIET COOOM TeNo, CIOCOOHOE
COBEpLIATh YIPYTHe KPYTHIbHBIE KojeOaHHsi BOKPYI BEPTHKAILHONW OCH, M UCHOJB3YETCS
JUTSL OTIPEIENICHNs] CKOPOCTH TTYJIH.

Beisenem ¢opmyity it onpenenenus ckopoctdl myiu. [locne monananvs mynm B
MAasTHUK OH HaYMHAET BPAIAThCS BOKPYT BEPTUKAIBbHOM ocu. Ecrmu mpeHeOpeus npu ero
JBWKEHMM MOMEHTOM CHWJI TPEHHS, TO MOMKHO BOCIOJIB30BaTbCsl JBYMsSI 3aKOHAMH
COXPAHEHMS: 3aKOHOM COXPAHEHMs MOMEHTA UMITYJbCA M 3aKOHOM COXpPaHEHHs
MEXaHUYECKON SHEPIHH.

Ha ocHoBaHMM 3aKOHa COXpaHEHUs MOMEHTA MMITYJIbCa, CUUATAsl yAap MOJHOCTBIO
HEYNPYIMM, a IYJIF0 MATEPUAIBHOM TOUYKOM, MOYKHO HAalWCarb, YTO MOMEHT HMITYJIbCA
CHCTEMBI MyJI-MasTHUK JI0 y/Iapa paBeH CyMMapHOMY MOMEHTY UMITYJIbCa CUCTEMBI ITOCIIe

yaapa:

mVr=(J,+mr’)Q, (1)

r€ m - Macca IyJu, V - BEIMYMHA €€ CKOPOCTH, I - BEJIMYHMHA PaJHyC-BEKTOpa
nyJId Tepea yaapoMm, Ji- MOMEHT WHEpIMU MasTHUKA, (2 - yIjioBas CKOPOCTh
BpAILICHHUS MAaATHUKA C ITyJIEH Cpa3y NocCIe yaapa.

[locne ynmapa MadATHUK ITIOBOPAYMBAECTCA HAa HEKOTOPHIM yroin «. Ha
OCHOBAaHWH 3aKOHA COXPAHCHUS MEXAHWYECKOW JHEPruu IOJy4aeM, 4YTO BCS
KUHETUYECKasl SHEPTUs IEPEXOAUT B MTOTCHIMAIBHYIO, T.€.

1/2(J+mr?) F=12D o, (2)

I7I€ - HAWOOJBIIUKM yroja MOBOpOTa MasiTHUKA, D - mocTosHHas MOMEHTa
ynpyrux cui. 13 ypaBuenunii (1) u (2) nonyyaem

Da?
V2 :—m2r02 (J, +mr?). 3)

Tak Kak MOMEHT HHEPLMH MyJd Mr® BO MHOTO pa3 MEHbIIE MOMEHTA
MHEPLMH MasTHHKA Jy, T.e. Mr* << J;, To u3 hopmyisl (3) momydaem



2
2 DagJ,
V©= 2.2 - (4)
m-r
YpaBHeHUE NBUKEHUS OATUIMCTUYECKOTO MassTHUKA MOXKET OBITh 3alliCaHO
B BUJIE

Jjoa=-Da, (5)
rIe « - Yyrojl TOBOpPOTa MasTHHKA, ¢ - YIJOBOE YCKOpeHue. PerieHnem
nuddepeHIaIbHOTO ypaBHEeHUS (5) sBisieTcst PyHKIus

o =a, Cos(wt + @),

rae @, =+/D/J; - cobcTBeHHas YacToTa KOJICOAaHUN MasTHUKA, Ofp- MAKCUMAITbHBIH
yroa OTKJIOHEHHUS MasiTHUKa, ¢ - HadanbHas (aza. Torma mepuon coOCTBEHHBIX
KoJiebaHui OyaeT

T,=27,/3,/D. (6)

JUist uckimroueHus u3 (QopMys MOCTOSHHOM yopyrux cuwi D MoxHO
HOCTYNHUTh CJIEAYIOUIMM 00pa3oM. J3MeHuM MOMEHT HHEepUUU MasiTHHUKA,
M3MEHUB PACCTOSTHUE MEXKAY Ipy3amMu. Toraa

T,=273,/D
T,=27,3, /D,

Jl - \]2 = A\],
rae 7, - mepuoja KojeOaHWil Mpu HOBOM 3HAYCHUHM MOMEHTa HMHepumH Jp, AJ -
Pa3HOCTh MOMEHTOB HHEPIIHH.

T 2 T 2
i:%’ ‘le—zl ZA'J (7)
‘]2 Tz T1 _Tz .
[ToncraBasiem 3nauenwue |y, HatinenHoe B (7), u, ucnoin3ys (6), momydum
_ 2ma, T,
mr(T>-T7) (8)

Bennunny AJ MoXHO omnpenenuTh, ucnonb3ys Teopemy lllTelinepa.
CornacHo 3T0# TeopeMe
Ji = Jo +2MR*
J; = Jo +2MRS,

riae Jp - MOMEHT MHEpLUU MasATHHUKA, KOTJa LEHTPbI TSKECTH IPY30B COBIAAAIOT C
OCBIO BpallIeHMsI MasTHUKA, J; - MOMEHT MHEPIINH, KOrjaa o0a rpy3a HaxXoIsATCs Ha



pacctosHusx R; oT ocu BpamieHus, J, - MOMEHT HMHepLHUH, Korja oba Trpysa
HaxoJsTCs Ha paccTosiHuAX Ry, M - macca ogHoro rpysa. [lycte R; > R, Torna

AJ=J1—J2=2M(R12—R22)
C yuyetom (9) OKOHUATENIBHO 71 CKOPOCTH ITYJIU MOJYYaeM:
v - Ao MT, (R = R?)
m r(T12 o T22 )

(10)

Onucanue yCTAHOBKHM. YCTaHOBKA COCTOMT W3 KPYTHJIBHOIO MasTHHKA ,
CTpEJIAIONIEr0 YCTpoiicTBa (MHCTONIETA) U

=

[ AJIEKTPOHHOTO OJIOKA, BKIIIOYAIOIIETO B CEOsI

2 YHUBEPCAIbHBIA ~ MUJUTUCEKYHIAOMEp U

(hOTORNEKTpUUECKU JTATYUK TUTST

_{ﬂ__“_; & perucTpaly 4ucia TOJHBIX TMEePUOIOB
KoJieO0aHUl MasiTHUKA.

8 Ll Lo Loy foy ) OOmmii  BUI  OAJUIMCTHYECKOIO

i/!’ = MasTHUKa TMOKa3aH Ha pwuc.l. MasarHuk

_¢// = coOpaH W3 MAacCHUBHOTO BEpPTUKAIBHOTO

crepkHs (1), Ha KOTOpOM HaxoAsTCs TpU

8 KpOHIIITeHHa: BepxHui (2), HikHud (3) u

] cpennuii (4). K cpegHemy KpOHIITEHHY

2 MIPUKPETUICHO CTPEIISIoIee YCTPOUCTBO (5),

y nbtpt bt IPO3payHblii SKpaH ¢ HAHECEHHON Ha HETO

D 3 W ieacconni ™ yrnoBoit  mkanmoi  (6), N0  KOTOpOif

{glf——- 5 OTIpeZIeNIAeTCs yrojl OBOPOTa MasTHUKA, U

doTosnexrpudeckuii gatuuk (7). [Mucroner
OpEACTABISIET COOOW 3aKpEIUICHHYI0 Ha
YCTaHOBKE TPYOKY-CTBOJ, BHYTPHU KOTOPOM HAXOJIUTCA yOpyras TpYXKHHA C
HaIpaBJSIIOIIUM cTepxkHeM. [IpyxunHa coxumaeTcs, myJis, IpeacTaBisionias cooon
KOPOTKHAM TIOJBIA METAUIMYECKU IWJIMHAPUK, HAJEBACTCS Ha HAIPaBJISIONIUN
CTEp)KeHb M oOmyckaercs B cTBOJ. Ilocime ocCBOOOXKACHUS TPYKUHBI YISt
BbiOpaceiBaeTcs. Kpoumreitnel (2) uw (3) HUMEIOT 3aXHMBI, CIyXalue s
KpeIJICHUs CTaJIbHOW MpoBOJOKK (8), aedopmanusi KOTOPOM CO37a€T MOMEHT
ynopyrux cwi. Ha mpoBoJiOKE MOJABEIIEH MasiTHUK, COCTOSIIIMI U3 JIBYX MOJIbIX
yaleyek, HaroJHEHHBIX TUIacTUIMHOM (9), ABYX nepemenaeMbix rpy30B (10), nByx
crepxkueit (11) u Boauiku (12).

BxiroueHue 31eKTpOHHOro 0JI0Ka OCYIIECTBISIETCS HAXKaTUEM Ha KIIaBUIILY
CETb. IIpu naxatuu Ha , xiasuiry CbPOC npoucxoaut obHyneHne obounx tabdio
ANEeKTpOHHOro Onoka. Ilpu mepBoM ke MepeceyeHuh MaSTHHUKOM CBETOBOIO
nmydyka (POTODIEKTPUYECKOW CHUCTEMBI MPOWCXOAMWT 3aMyCK  DAJICKTPOHHOTO
CEKyHJOMepa U CUCTEMBI cueTa NepuooB KojiebaHuili MmasitHuka. [Ipu HaxkaTuun Ha
kiapuiy CTOIl  mpoucXOAMT BBIKIIOUYEHHE CEKYHIOMEpa M CHUCTEMbl CYETa

Prc.l



NEPUOJIOB TIOCTE 3aBeplICHUs] odepeqHoro kosebanus. Ilpu stom Ha Tabio
AJIEKTPOHHOTO OJIOKa BBICBEUMBACTCS YHCIO TOJHBIX KoneOanmii N u
COOTBETCTBYIOIIIEE UM 3HAUCHHUE BpeMeHH t.

HOleIOK BBIIIOJIHCHUSA 3a1aYM.

CxkopocTts ToJieta cHapsifa onpenensercs mo ¢popmyse (10), B koTopoi
I' - paccTOsTHUE OT OCU MasiTHUKA JI0 CEPEMHBI OJTHOM U3 YallleyeK C MIIACTUIMHOM,
R; - paccTosiHue MeXAy OChI0 MasgTHUKA M CEPEIUHON OJJHOTO U3 IPY30B B IIEPBOM
MOJIOXKEHUH, Rj,- paccTosHUE MEXIy OChI0O MasTHHKA U CEPEAMHOM OJIHOTO U3
TPY30B BO BTOPOM IOJIOKEHUH, TIpudeM R; > R,.
N3mepenue cCKopoCTH CHapsia MPOBOJUTCS CIEIYIOIIUM 00pa3oM.
a) MakcumanbHO IpHOIH3HUTE TPY3bI APYT K 1pyry (R, - min).
0) VYcTaHOBUTh MAaSTHHUK B TaKOM IIOJIO)KEHUH, 4YTOOBI 4YepTa Ha MIKaje
nokasbiBasia yroia = 0.
B) BBICTpeIUTh CHAPS/T U3 CTPEIISIFOIIETO YCTPOMCTRA.
) I3MepuTh MaKCUMaJIbHBIN YTOJI OTKJIOHEHHUS MasTHUKA (.
1) BKi1tounTh ¥ OOHYJIUTH CUETYMK BPEMEHH.
¢) OTKJIOHUTb MasATHUK Ha YTOJI ¢ U ITyCTUTH €TO.
) V3mepuTsb Bpemst 11s1 JeCSITH KOJIeOaH!i 1 BBIYUCITUTD 1.
3) MakcuManbHO OTHAIMTh ApYyr OT Apyra Ipyssl (R; - Max) v MOBTOPHTH ACHCTBHS
COIJIaCHO MyHKTaM O, B, T, ]I, €..
n) Vzameputsb Bpemst 1st eCSITH KoJieOaHMi ¥ BBIYUCITUTD 77,
K) CxopocTb cHapsizia V. BraucuTsb 1o popmysie (10).
[locne ompeneneHust CKOPOCTH TIyJM, CJEIYeT BBIYUCIUTH IOTPELIHOCTh
W3MEPEHHI 1 3aITCaTh PE3yJIbTar ¢ y4eTOM MOTPEIHOCTH.

BOITPOCHI I CAMOITIPOBEPKM.

1) Coopmynupyiite Tpu 3akoHa HeroToHa.
2) CdhopmysupyiTe 3aKOH COXpaHEHHS HMITYJIbCA.

3) Kakue cuiibl Ha3bIBAIOTCS MMOTCHIIUATBLHBIME (KOHCEPBATUBHBIMHE) U
HEMOTEHI[MATbHBIMU (HEKOHCEPBATUBHBIMU ).

4) ChopmynupyiiTe 3aKOH COXPaHEHHUS TOJTHON MEXaHUUYECKON SHEPTHH.
5) JlaiiTe onpeneneHne MOMEHTA HHEPIIUU MaTePHAIbHOW TOYKH.

6) BbrurcianTe MOMEHT HHEPIIUHU IIMJIMH/PA OTHOCUTEIBHO OCH, IIPOXOISINCH
Yyepes LEeHT Macc. B kakowm cityyae Ipu BBIYMCICHUH MOMEHTA HHEPIIUU
ucnonb3yercs Teopema Lllreiitnepa?

7) BeiBenute GpopMyity ISl BEIYUCICHUS KWHETUYECKON SHEPTUU TeJa,
BpaLIAIOLIErocs C MOCTOSIHHON CKOPOCTBIO BOKPYT HEMOABUKHOM OCH.



8) JlaiiTe ompeeieHne MOMEHTA CHJIbl OTHOCHUTEIIBHO HEMOIBHKHOU TOYKHU U
OTHOCHUTEIILHO HEMOABMXHOM ocu. Kakum 0Opa3om omnpeaensieTcs
HaIpaBJeHUE BEKTOPa MOMEHTA CHJIbI?

9) JaiiTe ompeneneHne MOMEHTA UMITYJIhCa MAaTEPUATBHON TOUKH
OTHOCHUTEJIbHO HETOJBUKHOW TOUKH U OTHOCUTEIBHO HEMOJIBUKHOM OCH.
Kakum oOpa3om onpezenseTcs HanpapiIeHUEe BEKTOpa MOMEHTa UMITyJIbca?

10) Hanmummure ypaBHEHHE MOMEHTOB.

11) HanummTe OCHOBHBIE ypaBHEHUS AUMHAMUKH MOCTYNATENBHOTO U
BpAIATEJILHOIO JIBUKEHHSI TBEPIOIO TENA.

12) Pacckakute 0 Ha3HAYCHUH OCHOBHBIX Y3JI0B AKCIIEPUMCHTAILHOM
YCTaHOBKH.

13) BeiBeauTe pacyeTHYO (JOPMYITY ISl BRIYHCICHHUS CKOPOCTH ITYJTH.

14) YxaxuTe, KaKue 3aKOHbI COXPAHCHHUS UCTIONIL3YFOTCS TIPU BBIBO/IC
pacdyeTHOU (popMyIIbIL.
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