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OINPEJAEJIEHUE MOMEHTA MHEPLHIUU MAATHUKA

MAKCBEJUVIA

Heﬂb paGOTbIZ SKCHepI/IMCHTaHBHOG O3HAKOMJICHHUC C IBHKCHUCM TBCPAOI'O TCJIA
Ha IMMPUMCPC INTOCKOIIApaJIICIIbHOI'O ABMKCHUA MAsATHHKA MakcBenna u OIIPCACIICHHUC

€ro MOMCHTA MHCPIUH.

KPATKASA TEOPUSA JKCIIEPUMEHTA

JBrmxeHne

MassTHHKaA

Makcgeina MPEICTABIISIET MIpUMEpP

IUIOCKOMAPAJIICILHOTO JABMXKCHUSI TBEPJOTO TeJla, KOTOPOE MOXKET ObITh CBEJICHO K
MOCTyNaTeIbHOMY JIBIDKCHHIO Tela BMECTE ¢ KaKOW-TMOO TOYKOW M BPAIICHUIO BCETO
TeJIa OTHOCUTENIBHO OCH, POBEJCHHON Yepe3 ATY TOUKY.
Takol THUD JOBMKEHUS JOBOJBHO IMIMPOKO PACIPOCTPAHEH B IPUPOAE U
TEXHHUKE: KOJIECO JIBIXKYILIETOCS aBTOMOOWJIS, KATOK JJOPO>KHOW MAIlIMHBI U TaK JIaiee.
MastHuk MakcBeria MpeacTaBisaeT co00i HeOOMBIION AUCK 8 (MaXOBUK) TYTO

Puc.L

HacaxaHHbld Ha och 9 (puc.l). MasTHHK
MOJABEIIEH Ha JBYX HHUTSIX, KOTOpbIE B
nporecce paboThl HAMATHIBAIOTCS Ha OCh
MaxoBuka. Hutu Bo BpeMsi IBUXKEHUS BHU3
pa3MaTbIBalOTCA 1O  IOJHOM  JIJIUHBI,
PACKpYTHUBIIIMNCA MAaXOBUK ITPOJIOJDKAET
BpalaTelibHOE JBWKEHHE B TOM K€
HaIpaBJICHUU U CHOBA HAMAaTbIBaeT HUTH Ha
OCb, BCIIEICTBHE€ 4YE€ro OH IOAHUMAETCS
BBEPX, 3aMEJIsAsl TIPU 3TOM CBOE JBUKEHUE.
Jlovinst 10 BEpXHEWM TOYKH, HHUCK OISITh
Oyner omyckarbcs BHU3 U T.1. Jluck Oyner
COBEPIIATh NMEPUOANUECKU MTOBTOPSIOLIEECS
JBIKEHUE, TIOPTOMY OH MOJyYWJI Ha3BaHUE
MasiTHUKA. TakuM 00pa3oM, JBUKCHHUE
MasTHUKa MakcBesia MOKHO pa3ieiuTh Ha
JIBE CTaJUU: OMYCKaHUE U MOIBEM.
CornacHo  OCHOBHBIM  3aKOHAaM
JTUHAMUKU MOCTYIATEIbHOTO u
BpaliaTeJIbHOrO0 JBWKEHUM, TpeHeOperas

CujlaMH TPpCHHA U OTKIIOHCHHUCM HUTEH OT BCPTHUKAIIN, 3aIIUIICM:

ma=mg — 2T , (1)
Jp=2rT , (2)
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a=pfr
e M - macca MasTHHKA, J - MOMEHT WHEPIIMM MAasTHUKAa OTHOCHUTEIBHO OCH
BpallieHus], ' - paauyc MasTHUKA, 1 - CWja HaTsOKEHUS HUTH (OIHOM), § - YCKOpEHHUe
CHJIBI TSDKECTH, @ - YCKOPEHHE IIEHTpa MacCc MasiTHUKA, [ - yIIIOBOE YCKOPEHHUE.

OTH ypaBHEHHUs TPUMEHUMBI KaK K TIEPBOH, TaK M KO BTOPOH CTamusM
JBW)KCHUST MasTHUKA. HauyanbHbIe yCIOBHSI IJIS HUX B Pa3HBIX CTAIHUSIX Pa3IAYHBI.
[Ipn omyckaHWM MasTHHKA HadaJlbHAs CKOPOCTh €r0 IIEHTPa MacC paBHA HYIIO, TIPH
€ro mojbeMe oHa oTiMyHa oT HyJys. U3 ypaBuenuii (1), (2), (3) cnenyer

m
J=—(g-ay’ (4)
2T =m(g —a), (5)
2h
=" (6)

rae t - BpeMs JBIDKCHHS MasTHHKAa OT MOMEHTa OCBOOOXIEHHUS /10 MOMEHTa
IPOXOXKIACHUS UM HI)KHEH TOYKH, N - paccTosiHHe, TPOXOIUMOE MasTHUKOM 3a 3TO
Bpewmsl. [Ipu a << g umeem

mgr?*
J = —i (7)
2T =mg (8)

OTmeTuM, 4TO HaIpaBJeHUS YCKOPCHHUS W CHJI HATSDKCHHS HE 3aBHCIT OT TOTO, B
KaKyl0 CTOPOHY JBWKETCS MAasTHHUK - BBEPX WM BHH3. Torma Kak CKOPOCTH
M3MEHsSET CBOE HampaBiieHHe NpH KoyebaHusx MasTHuka. Beicota Ny, Ha xotopyro
MOJHUMETCSA MAaTHHK NPH JBHKEHUH BBEPX, OyJeT MEeHbLIE BBICOTHI N, Ha KOTOPOH
OH HaxOJWJCS B Hauajie JBUXKEHUs. Pa3HOCTH 3TUX BBICOT XapaKTEpU3yeT YObLIb
MEXaHUYECKON PHEPTUH, 3aTPauYCHHON Ha MPEOI0ICHUE CHIT IepopManiuu HUTEH TIpH
yAape U CUJI TPEHHUS.
J1os TOTEpSIHHOW MEXAHUYECKOU YHEPT MU PaBHA

AE ma(h-h;) A
E mgh h - ®)

77:

OIIMCAHUE YCTAHOBKH

Cxema ycTaHOBKH H300pakeHa Ha puc.l. B ocHoBanuu (1) 3akperuieHa koyioHka (2), K



KOTOPOM MPUKPEIUICH HEMOIBIKHO BepXHUM KpoHITEHH (3). Ha BepxHeM KpoHITeliHe
HAXOJUTCS 3JICKTPOMArHUT (4), (hOTOIEKTPUICSCKIN JaTYuK (5) ¥ BOPOTOK (6) st
3aKkperuieHus: OuuIspHON MOABECKU MasTHUKA. K HIKHEMY KpOHILITEHHY PUKPETJICH
BTOpO# (poTosnexTpuueckuii Aatuuk (7). MastHrk MakcBesia cocTouT u3 aucka (8),
TYTO 3aKpEIJICHHOro Ha ocH (9) 1 MoABEIEHHOTO Ha IBYX HUTAX. Ha nuck Hazmeto
koubLO (10), yBennumBaromiee MOMEHT HHEPLIUU CUCTEMBL. MasTHUK C KOJIBLIOM
YIEP>KUBAETCS B BEPXHEM ITOJIO)KEHHUH AJIEKTPOMAarHuToM. Beicora omyckanus
MasiTHUKA ONpeAessieTcs N0 MILIUMETPOoBO mkae (11), Haxoasiencs Ha KOJIOHKe
npudopa. J{ist m3MepeHus BRICOTHI OIyCKaHust MasiTHUKa Ah pekomeHmyercs
BOCIIOJIb30BaThCS UYEPTEKHBIM NPSIMOYTOJIBHBIM TPEYTOJIbHUKOM. B cocTostHMH, KOT1a
HUTBb MASITHUKA PACKPy4YE€Ha IMOJHOCTBIO, OIIPEIEISIOT MOJ0KEHNE KPAMHEW BEPXHEN
TOYKHU MasATHUKA. J[JIs1 3TOr0 OJIMH U3 KaTETOB TPEYTOJIbHUKA PACIIONIATat0T BJIOJIb
HIKaJIbl OTCYETAa TaK, YTOOBI BTOPOI KaTeT Kacajcsl MasiTHUKA CBEPXY M 3aIIMCBHIBAIOT
M0JI0)KEHUE BEPILIUHBI MPSAMOT0 yIJIa Ha ImiKaje - N,. 3aTeM, HaMaTbiBasi HATh MasiTHUKA
HAa €ro 0Ch, (PUKCHPYIOT €ro ¢ MOMOILBIO JIEKTPOMAarHuTa B BEpXHEM, HCXOTHOM
MOJIO’KEHUH Y aHAJIOTHYHBIM CIIOCOOOM ONPEIEIISIOT MOJI0KEHNUE Ha IIKAJIe HAMHU3IICH
TOYKHU MasiTHUKa hj. BEICOTY OnycKaHHs MasiTHUKA BBIYUCIIIOT IO (hopMyIie

h =h,-hy +dy,
rae dy - ImameTp KoJblla MasiTHUKA (YKa3aH Ha yCTAaHOBKE).

Mumicekynaomep (12) mpemHazHaueH A U3MEpPEHHs] BPEMEHH JBUKCHUS
MadaTHHKa  MakcBemia.  BximoueHne M BBIKIIOYEHME — MWLUTMCEKYHIOMEpPA
OCYILECTBIISIETCS ABYMS (DOTOAATUMKAMHE, HAXOISIIUMHUCS COOTBETCTBEHHO B HAa4aJie U B
KOHIIE JBMKeHUsS MasiTHUKaA. KnaBuma "//TYVCK'" oTko4aeT muTaHue JIeKTpOMarHura
U CBOOOJHBIA MAasTHUK HAYMHAET JIBUKCHHUE BHU3, B PE3YyJIbTATE YEr0 CBETOBOM MOTOK
JAMITIOYKH BepxHero ¢oroaaryvka nonanaer Ha ¢orosnemMeHT. C 3TOro MoMeHTa
Ha4YMHAET paboTaTh cXeMa cueTYrKa BpeMeHH. M3Mepenue BpeMeH! MPOI0JKAETCS 10
MOMEHTAa MpEepbhIBaHUsI MAasTHUKOM CBETOBOTO TMOTOKAa JIAMIOYKM HWKHETrO
doTtomaTurka. ODTOT CHUTHAJI OTKJIIOYAET CUETYMK BpeMmMeHH. CUeTdynK BpEeMEHU
MPEICTaBIsET CO0O0M AIIEKTPOHHBIE Yachl, COOpAaHHbIE HAa WMHTETPAIbHBIX CXEMaX, C
YCTPONCTBOM 3aITyCKa U OCTAHOBKH OT (DOTO3JIEMEHTOB.

N3mepenne MoMeHTa MHEpUUM MasTHUKa MakcBemia MNpOU3BOAUTCA
KOCBEHHBIM o0pa3om. U3 ypaBuenwmii (6) u (7) ciemyer, 4TO MOMEHT WHEPIIMH
onpenensiercs Gopmysioi

2 42
mr-gt
J=———.
on (10)
3n1ech M - Macca MasiTHUKA, KOTOPasi BBIYUCIIAETCS IO (hopmyrie
m=my,+m, +m, (11)

rzie My - Macca ocu, My - Macca JAucKa, My - Macca KOJblIa.
Macchel ucKa, KOJIell B OCH yKa3aHbl Ha CAMHX DJIEMEHTaX, TUAMETPhl OCH H
KOJICIT - Ha YCTaHOBKE.
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9.

Mepbl IPeI0CTOPOKHOCTH

. B ycranoBke ucnomns3yercs Hanpspkenue 220 B. [Toatomy Heo0X0auMo coOI0aTh

npaBUja MO TEXHUKE Oe30macHOCTH Mpu paboTe ¢ mpudbopamu, B KOTOPBIX
UCMOJIb3YETCs TAKOE HAIIPSKEHUE.

. Cmpoorcatiuie 3anpewyaemcs MeHams OJUH)Y HUMU MATMHUKA!

B ycraHOBKe NpPUMEHSIOTCS UYBCTBUTENIBbHBIE (DOTORIEKTPUUECKUE JaTUYUKU.
HenonmyctrMbl ynmapel MasiTHHKa 1O HW)KHEMY KpPOHIUTEHHY, KOTOPBIE MOTYT
IPUBECTH K MOpUYE POTOIIEKTPUUECKOTO JATUHKA.

. HyxHO crienquTh, 4TOOBI P ABUKEHUU MAsTHUKA (BBEPX U BHU3) HUTh HABUBAJIACh

Ha OCb CUMMETPUYHO, BUTOK K BUTKY. HecuMMeTpuyHOE HaMaTbIBAHUE HUTH MOKET
IIPUBECTH K yAapy MAsTHUKA [0 HIYKHEMY (DOTODIIEMEHTY.

Ecnv MasTHUK, Ha4yMHAs JBUIAThCs, BBILIEI W3 BEPTUKAIBHOW IUIOCKOCTH, €ro
HEMEJIJIEHHO HAJI0 OCTAHOBHTH, B35IB B PYKH OCb.

Ynpaxknenue 1
OINPEAEJIEHUE MOMEHTA UHEPIHUN MASTHHKA
MAKCBEJIJIA

. BKIIOUMTB CETEBOM LIHYpP YCTAaHOBKH B ceThb 220 B.
. Haxarp knaBumry "CETH", m1pu 3TOM UHIUKATOPHI U3MEPUTENS] BHICBEUMBAIOT

uudper "HOJIP" W BKIIIOUAIOTCS JIAMIIOUKH 000MX (DOTOAATUUKOB.

. Ha ocp masiTHHMKa CUMMCTPHUYIHO, BUTOK K BHTKY, HaAMOTAaTb HHUTH IIOJABCCa H

3&(1)I/IKCI/IpOBaTB MasjATHHK B BEPXHCM ITOJIOKCHUU IIPU ITOMOIIHN IJICKTPOMArHHTa.

. HpOBepI/ITB, COBIIAAACT JIM HMJKHAA TOYKa KOJbHOa C HYJICM HIKAJIbl OTCUCTA. Ecnu

COBIIAJICHUS HET, OOPATUTHCS K Ta0OpPaHTYy.

. Haxatp xnaBumy "I/VCK" muinmucekyngomepa. TopMmo3si IBMKEHUE MasiTHUKA

PYKOM, 1aTh HUTSAM IOJIHOCTBIO COMTH C OCH MasTHHUKA 9. [IpoBepuTs, nonagaer im
CBETOBOM JIyd HWXHEro (oTojaTuvka Ha MaATHUK. Eciom mnomananus Her,
oOpaTtuThes K 1a00paHTy.

. Omxarp knasunty "//YCK" MWIIMCEKYyHIIOMEDA.
. CHOBa CHMMETPUYHO W PAaBHOMEPHO HAMOTATh HUTHU MOJBECAa HA OCh MasATHUKA U

3a(bI/IKCI/Ip0BaTB €TI0 B 3TOM II0JIOKCHHUHU C ITIOMOIIBIO 3JICKTPOMAIrHUTaA.

. JIJ'ISI ociabJIeHNs HAaTsOKEHUS HUTEH IMOBCPHYTH MAaATHUK B HAITPABJICHUH ABHUKCHUS

Ha yroia ~5°.
Haxats knaBumry "CHPOC".

10. Haxatp xknasuiry "I[IYVCK".
11. Ilocne AOCTHKEHUS MASTHUKOM KpaWHEro HMKHETO MOJIOKEHUS U TMpeKpalleHus

CueTa BPEMEHU CEKYHJIOMEPOM 3aIucaTh €ro MOKa3aHHs B TAOHILY.

12. TIoBTOpUTH U3MEPEHUS BPEMEHH €I1I€ YEThIpE paza. Pe3ynbTaTel U3MEpEeHHsl 3aHECTH

B TaOJHITY.

13. To mikase Ha KOJIOHKE IISITh pa3 U3MEPHTh BBICOTY N, Ha KOTOPYIO OIyCKAeTCs



MasaATHHK. PCBYJIBTaT N3MCPCHUA 3aHCCTH B T8.6J'II/IHy.

Tabmura

NoNe t,C At, C Ah h

g~ W N

14. HCHOJ’IBB}/}I CpCOHCC 3HAYCHNC BPCMCHU tcp OITYCKaHUS MaJATHHKA U CPCIAHCC 3HAYCHHUC

Ny, o hopmyse (10) BEIMUCITUTE MOMEHT MHEPIMK MAsTHIKA MaKCBEIIa.
15. OueHutp aOCOMIOTHYI0O M OTHOCHUTENBHYIO MOTPEIIHOCTH W3MEPEHUs] MOMEHTa
MHEPIMH MasgTHUKA. Pe3yibTar n3mMepenust J 3amucarb C ykazaHHEM MO PEIIHOCTEN.

YupaxkHenue 2
OIIPEJAEJEHUE JOJIU YBBLJIN MEXAHUYECKOH
HEPI'MU

1. TloBroputrh myHKkTHI 6, 7, 8, 9 m 10 ynpaxsnenuss 1. OrcumTaB NATH MOJHBIX
KojieOaHUi MasTHUKA, W3MEPUTh MaKCHUMaJIbHYIO BBICOTY IOJb€Ma MAasTHHUKA B

KOHIIE nAToro koje6anus — Ni. Berauciurs Bemuunny Ah = h — hy. Msmepennsie
snadenus AN u Ny, 3asectu B Tabmy.

2. Usmepenue e Ah u Ny npoussectn mate pas. Bee pesynbratel m3Mepenmii
3aHECTH B TAOJHITY.
3. Jlomo MexaHM4YeCKON SHEpruu, MOTEPSHHON 32 OJIMH TEpro]] KOJeOaHWH BBIYMCIUTH
o opmyrie
Ah h-h

(A 12

3mecy N - BeIcoTa Omyckanms MasTHMKa B TepBoM Hepuoe, Ny - BelcoTa moabeMa

MAasITHUKA B IISITOM TIEPUOJE.

4. O1eHUTh MOTPEUTHOCTA U3MEPEHUN U 3alHCcaTh Pe3ysbTaT MU3MEPEHUsl C YKa3aHUEM
TIOTPEITHOCTEM.

BOITPOCHI J1JIs1 CAMOIIPOBEPKHA

1. Kaxoii puU3HNUECKHil CMBICI HIMEET MOHATHE «MOMEHT MHEPLIN»?

2. Kak BpMCISETCS MOMEHT HWHEpPUMH (HA TpUMEpe BBIYKMCICHHS MOMEHTa
UHEPIMHA IWIMHAPA OTHOCUTENFHO OCH, MapajyieNbHOM ero oOpasyrolei u
NPOXOSIIEH uepes3 ero UeHTp)?




Cdhopmynupyiite Teopemy llltelinepa. B kakux cioydasx oHa MpUMEHSIETCS IS
BBIYHUCIICHUS] MOMEHTOB UHEPIUU?

CdhopmynupyiiTe W 3amuIIMTE OCHOBHOM 3aKOH JUHAMUKH BpallaTeIbHOTO
JIBHKCHHSL.

Kak ompeznenstorcs BEKTOpa YIVIOBOTO NEPEMELIEHUS, YIJIOBOM CKOPOCTU U
YIJI0BOTO ycKOpeHusi? VX HampaBieHus! U €IUHUIBI U3MEPEHUSL.

Kak BbUKCINTH BEKTOP MOMEHTA CHJIbI, NMPUJIOKEHHOW K TEIY, OTHOCHUTEIIHLHO
ocu BpaiieHus Tena? HampaBieHue BEKTOpa MOMEHTA CHJIbI M €IUHUIIBI €rO
MU3MEPEHUS.
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