CeBacTOIOILCKHANA TOCYIaPCTBEHHBIA YHUBEPCUTET
Kadenpa "duznka"

Otuer no JadopatopHoii pabore MoaK — 01

CBOBOJHBIE TAPMOHMNYECKHUE KOJIEBAHUSA

CTylIeHTa(KH) rp.
Damunus 1.0.
JOITYCK JJAHHBIE PE3VIJIbTATHI
Jlata, noANnUcCh IpenogaBaTeiis Jata, nNoAnurcCh npernoaaBaTeiisa Jata, NoANUCh IpenoaaBaTeiid

Ieab pabdoThl: u3y4YeHHE XAPAKTEPHCTUK CBOOOJHOTO rAPMOHUYECKOTO KOJIe-
0arenbHOrO ABIDKCHHSA. AHanu3 rpaduKoB 3aBHCUMOCTH KO-
OpIMHATHl Tena OT BpeMmeHH. OrmpenerneHue KodhQHIHEHTa
KECTKOCTH HEW3BECTHOH IMPY>KUHBI C MTOMOIIBIO MPYKHHHOTO
MasITHUKA.

Kparkoe TeopeTnueckoe coaepkanue padornl

1. F'apmMoHHYecKHe KOJIeOAHUS:
Konebanusamu Ha3bpIBaroT

Kosebanus Ha3bIBAIOTCS c60000HbIMU (COOCMBEHHbIMIL), €CTTH

KonebaHus Ha3bIBaIOTCS nepuoouteckumu, €Ciau

Hepnonnqecm/le KoJIeOaHMs Ha3bIBAIOTCS capmMoHUuvYecKkumu, €CJiInu

OHHU ONUCKHIBAIOTCS (l)yHKIII/IOHaIIBHI)IMI/I 3aBUCUMOCTAMMU.
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Ilepuooom xonebanuii T Ha3BIBAIOT

T=
2. IlpyknHHBbIE MAATHUKH:
prJfCMHHblM MASAMHUKOM HA3BIBACTCSA

ypaBHeHI/Ie JABHMIXXCHUA MasTHHUKaA COI'JIaCHO 2 3dKOHY Hrrotona nmeer BU:

OHO onuChIBaE€T rapMOHUYECKUE KOJICOAHUS 110 3aKOHY:
C 4aCTOTOU mqg =

B ciyyae mpyXMHHOTO MasiTHHKA, COCTOSAIIETO U3 JBYX aOCONIOTHO
YIPYTUX TPYXKUH € pasHulMu Kodpduyuenmamu scecmxocmu Ky u K, u
Maccoi M, ypaBHEHHUE JIBUXKEHUS 3alUIIECTC:

Konebanus coBepIiaroTcs 1o 3akoHy:
C 4YaCTOTOU g =

[leproz B 3TOM cityyae MOKHO OIPENEIUTh KaK T — :

rae ty -
Ecnu um3BecTHbl Macca Tena M, yacTora KojieOaHMM ®p U KO3PPHUIMEHT
’KECTKOCTH OJTHO# U3 mpyxuH K1, To Ky MOKHO BBIYHCIUTB IO hopmyIe:

k2:

JKCNePUMEHT
B nmanHOl paboTe ¢ MOMOIIBIO CPEIICTB KOMIBIOTEPHOU Ipad)MKH MOJACTUPYETCS
MPOLIECC TApPMOHHMYECKOr0 KOJIeOaHUS MPYXKHUHHOI'O MasSTHHKA II0 3aKOHY
X = AcoS(mqgt + @p). JIBMIKEHME TIPOMCXOINT MOIBKO ROO Oelicmeuem CUivl ynpy-
2ocmu. Ciia TSHKECTH U BCe KOMIICHCHPYIOIIUE €€ CHIIBI HAIIPaBIICHBI EPIICH U~
KYJISIPHO HAITPaBJICHUIO JBIDKCHUS MAasSTHHKA M HE OKA3bIBAIOT BIIMSHUS Ha JIBU-
KEHHE.

Bapnant Ne

1 3Tan. Kauecrsennoe H3YyYeHHe XapAKTePUCTHK CBOOOIHBIX
rapMOHUYECKHMX KOJIe0aHUH HA IPUMepe NMPYKUHHOI0 MasTHUKA
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Tpu rpadmka KOOpAUHATH TeJla OT BPEMEHU JIBWKECHUS IS IPYKUH C PAZHbIMU
KO2(hhuyuenmamu dcecmxocmu:

X, CM rpauk
’ Macca Tena, KT
Koaddumment
t,c xectrkoctu, H/M
HauanpHas dasa,
pan
BeiBOa:

Tpu rpadurka KoOpaMHATHL TeJda OT BPEMEHH IBIDKEHHS Ul PA3HLIX 3HAYEHUl
Maccwl mena.

A

X, CM rpauk
’ Macca Tema, KT
Koaddrmment
tc xectrkoctr, H/M
HauanpHas dasa,
pan
BoiBoa:

Tpu rpaduka KOOpIUHATHI Tella OT BPEMEHHU IBIDKCHUS UL PA3HLIX 3HAYEHULl
HauaibHOU ¢hazvl KONEOAHNN:

il X, CM rpaguk
’ Macca Tema, KT
Koadpdrmument
tc xectkoctn, H/M
Havanpnas dasa,
pan
BbiBoj:




2 3Tan. Onpenenenne Kod(pPUIHEHTA JKeCTKOCTH

<
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W/H ‘ULIONLIIK
LHOMNUPpeox
nuHIrad)

Koy puunenr xecTrocTn

H/m

H3BECTHOU IIPYKUHBI,

W/H ‘[9HImXAdI
HOHLOJIENOH
HULIOMLIMK
LHOMIHUPPe0]

o/red ‘UMHEBQIrON
BLOLOBR

0 ‘UMHRQAIrON roudoy |

O ‘UMHBOALON
N Bwadd ooHIrad)

HN3BecTHANA

NpYyKUHA
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N Bwodg
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XI9GHIOII O9.LO9hUIOY

I ‘BIFAL BOJRIA
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W/H ‘ULOOMLONK
IHOMNUPpeox
nuHIrad)

Kosdduument xxecTrocT

H/m

U3BECTHOM NMPY:KUHBI,

W/H ‘[9HImXAdI
HOHLOJYENOH
HULOOMLIMK
LHOMIHUPPe0]

o/red ‘UMHRQIrOM
BLOLOBR

0 ‘UMHRQAIrON Toudoy |

O ‘UMHBOALON
N Bwade ooHIrad)

HN3BecTHAN

NPYKUHA

03

0 ‘UMHBOILON
N Bwodg

N UHHEBQOIrOX
XI9GHIOII O9.LO9hUIOY

I ‘BIFAL BOJRIN

1 xr
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1*

* B mocnegHel cepuu He00X0AMMO OIYYHUTh 5 U3MEPEHHH U BRIYUCIUTE TI0 HUM

TIOTPCITHOCTh UBMEPCHUU.
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Cpennnii KOI(PPUIHEHT KECTKOCTH HEU3BECTHOM

npyxuHbl (H/M), nonyuennrii ¢ momompsio Beex M3BECTHBIX
HpPYKUH

O0padoTKa pe3yJbTATOB IIPOBOJAUTCS O JAHHBIM MOCJIEAHEN CEPUH IKC-

MEPUMEHTOB AJIsl IPY>KUHBI No 3.

CpenHee KBaJpaTHYHOE OTKJIOHEHHUE (IUCTIEPCHSs]):

KOJIMYECTBO HU3MEpeHuil N =5, cpeaHee Bpems mnaaeHus t, um ti — u3
MOCJICTHEW Cepuu ISl PY>KUHBI 3.

CayuaiiHas omu0ka Atc; 1 ou0Ka 0JHOKPATHOIO U3MepeHUs
Ato:
At,=t,-c= ; Aty = o At

(&2

=9910°¢.

rae koapduuuent Crerogenra t,= 4,60; nosepuTenbHas BEpoOAT-

np

Hocth o = 0,99; uena nenenns cekynnomepa At, =0,01 c.

ITorpemHocTs n3Mepenns BpeMenu At:
At = \/(Atm )2 + (AtO )2 =

OTHocHTe/IbHAS TOTPEeIHOCTh O KO3 PUIHEHTA KeCTKOCTH:

Ak 2At
ET’FHG d=—-=

p
OTHoCHTEeIbHAS OTPEIIHOCTD B IPOLEHTAX:
0-100% =

AbcostoTHasi morpemiHocTh AK K03 puieHTA KeCTKOCTH:
Ak =k, 6=

OxoHYaTeJIbHBIH Pe3y/IbTaT IKCHePUMEHTA:
k =k, Ak =

aKCcnep



BoIBOIBI:
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