I'pymma: T-11 OV 13 «®Pusuka» 10 04 2020
Bun 3ansaTus: npaktudeckoe

Tewma 3anstus: «Ilonepeynble U NPOAOJIbHBbIE BOJHbI. XaPAKTEPUCTUKH BOJHBD)

Mexanu4eckue KoJieOaHUA — IEPUOJUUECKH TOBTOPSIIOLIEECS [TEpEMEIEHNE MaTepUaIbHOM
TOYKH, IIPH KOTOPOM OHA JIBUXKETCS IO KaKOH-TM0O0 TPAaeKTOPUHU MTOOUYEPEAHO B IBYX MPOTHUBOMOIOKHBIX
HalpaBJIEHUSAX OTHOCUTENIBHO MOJIOKEHHS YCTOMUMBOrO paBHOBECHS.

OTnMYUTENBHBIMY IPU3HAKAMU KOJIE0ATENbHOIO JBUKEHHUS SIBIISIFOTCSL:

e TIOBTOPSIEMOCTH JIBUKEHUS;

 BO3BPAaTHOCTh JIBUKEHUS.

Jist cyiiecTBOBaHUS MEXaHMUECKUX KOoeOaHui He0OX0IUMO:

e HAJIM4MeE BO3BPAILAOLIEH CHIIBI — CUJIBI, CTPEMSLIEHCS BEPHYTh TEJIO B IOJOKEHUE PABHOBECHS
(Ipu MaJIbIX CMEIIEHUAX OT I0JI0KEHUSI PABHOBECHS);

e HAJIM4ME MAJIOr0 TPEHUS B CUCTEME.

Mexanuueckue 01Hbl — 3TO NIPOLIECC PACIIPOCTPAHEHU KoJIcOaHUI B yIpyroil cpeze.

Bujapl BoJIH

e [lonepeunas — 3T0 BOJIHA, B KOTOPOH KOJIeOaHUE YACTULL CPebl IPOUCXOAUT MEPIEHIUKYIIAPHO

HAIPAaBJICHUIO PACIIPOCTPAHEHUSI BOJIHBI.
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[Toriepeynas BoJIHA MPEACTABISAECT COOOH Yepe0BaHne TOPOOB U BITAIHH.
[Tonepeunble BOJIHBI BO3HUKAIOT BCIIEACTBHUE CABHUTa CJIOEB CPEbl OTHOCUTENBHO APYT JIPYra, IO3TOMY
OHHU PACIPOCTPAHSIOTCA B TBEPABIX TeJlaxX.

e [Ipoodonvras — 3TO BOJHA, B KOTOPOH Koje0aHHe YaCTHIl CPebl IPOUCXOIUT B HAPABICHUU

pacrpocTpaHeHHs BOJHBI.
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[TpononbHas BoiaHA MpeACTaBIseT cOOON yepeioBaHue 00IacTel YIJIOTHEHHS U Pa3psKEHUS.
[IpononbHbBIE BOJHBI BO3HUKAIOT M3-32 CXKATHUS M Pa3psHKEHHSI CPEJIbl, TIOATOMY OHU MOTYT BO3HUKATh B
KHUJIKUX, TBEPJBIX U ra3000pa3HbIX Cpeax.

Basno!
MexaHuueckre BOJIHBI HE IEPEHOCAT BeIECTBO cpeibl. OHU MEPEHOCST SHEPTUI0, KOTOPask CKIIaIbIBACTCS
U3 KHHETHYECKON SHEPTUH IBUKCHUS YaCTHII CPEbl M MOTCHIINAFHON SHEPTHH €€ YIPYTOi
negopmanuu.

FapmoHuYecKUe KoJ1e6aHus

I'apmonuueckue Konedanua — npocteiiiye nepuoarnueckKrue KoinedaHus, Npu KOTOPBIX

KOOp/IMHATa TeJla MEHSETCS 110 3aKOHY CHHYCa MJIM KOCUHYCa!
x=Asin(wt+@,) nm  x= Acos(wi+ @, ),

r7ie X — KOOpJMHATA TeJla — CMEIICHUE Tela OT MOJIOKEHHS PABHOBECHSI B JAHHBI MOMEHT
BpeMeHH; A — amruiuTyza konebanuii; wt+¢0 — dasza konebanuit; w — nukInyeckas yactora; @0 —
HavyaybHas ¢asa.

Ecau B HayanbHBINT MOMEHT BPCMCHMU TCJIO MTPOXOAUT IMOJIOKCHUC paABHOBCCHUS, TO KoJieOaHMs
SABJIAIOTCA CHHYCOUJAJIbHBIMH.


Днс
Текстовое поле
Группа: Т-11   ОУДп 13   «Физика»   10_04_2020

Вид занятия: практическое




x, M
T

X - ———
" t, ¢

2 T
0 ‘ n\/h  pax

Ecnu B HagaIbHBIA MOMEHT BPEMCHH CMCIICHHUE TCJIa COBIIAAACT C MAKCUMAJIbHBIM OTKJIOHCHUCM
OT IIOJIOKCHHA PAaBHOBECHS, TO KOoJICOAHMS SBIISIIOTCS KOCHMHYCOUOAJIbHBIMU.

Cropocmb 2apmonuyeckux Koieoanuil
CKOpOCTB rapMOHHUYCCKUX KoJIeOaHHH €CTh IEpBasd MMPOU3BOJHAA KOOPAUHATEI 110 BPEMECHU

— ¥
v=x’,
x= Acos(wi+¢,), v=-Awsin(wi+@,),

rJ1¢ V— MITHOBCHHOC 3HAUYCHUEC CKOPOCTH, T. €. CKOPOCTh B JaHHBI MOMEHT BPCMCHH.
AMnﬂumyda CKopocmu — MaKCUMAJIbHOC 3HAUYCHUEC CKOPOCTHU KOH€6aHHﬁ, 9TO BECJIMYHWHA, CTOAIIAasA
NepeJ 3HAKOM CMHYCa WJIM KOCHUHYCAa:

U= Awm.

TTRELA

Yckopenue zapmonuyeckux Konebanuii

YckopeHre rapMOHUYECKUX KoJeOaHHid eCTh NepBasi MPOU3BOIHAS CKOPOCTH MO0 BPEMEHHU:
!
a=uv,
5 7
v=-Awsin(wt+@,) a=-Aw’ cos(wt+¢,)

I/l & — MTHOBEHHOE 3HaU€HUE YCKOPEHHUS, T. €. YCKOPEHUE B IaHHBI MOMEHT BPEMEHHU.

Amnaumyoa yckopenusi — MaKCUMaJIbHOE 3HaU€HUE YCKOPEHHUs, 3TO BEJIMUMHA, CTOAIIAs epea
3HAKOM CHHYCA WM KOCHHYCA:

23
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Ecnu Teno COBCPpHIACT TApMOHHUYCCKUC KOH66aHI/I$I, TO CHJIA, HeﬁCTBYIOLHaH Ha TCJI0, TOXKC
HN3MCHACTCA 110 TapMOHHUYCCKOMY 3aKOHY:

F=ma.

F =—mA®" cos(wt+ @, ),
rae F — MrHOBeHHOE 3HAYE€HHE CHUIIbI, IEUCTBYIOIIEH HA TEJO, T. €. CHJIa B JAHHBIII MOMEHT
BPEMEHU.
Amnaumyda cuipl — MaKCUMaIbHOE 3HAYCHUE CHIIBI, BEJIMUMHA, CTOSIIAs TIEpel 3HAKOM CHHYyCa UITN
KOCHHYcCA:

2
F .. =mAw".
Teno, coBepiaromiee rapMoOHHUYECKUe KoaeOaHus, 001ajaeT KUHETUUECKON WU MTOTEHIMATIbHON
SHEPIUeH:
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W, = % A’ sin’ (ot + @, ),

rac WK — MraoBeHHO€e 3HaYeHne KHHETHYECKOM OHEPruu, T. €. KHHETHYCCKAA SOHEPTUAd B lIaHHI)II\/II
MOMCHT BPCMCHH.
Amnﬂumyda KUHEeMU4eCKoll 9Hepcuu — MaKCUMaJIbHOC 3HAYCHHUEC KUHSTHYICCKOM OHCPIUHu,

BCJIMYHMHA, CTOAIIAas NCPEa 3HAKOM CUHYCA UJIM KOCHUHYCA:
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[Tpu rapMOHUYECKHX KOJIEOaHUSIX KKIYI0 YETBEPThH MEPHOJIa MPOUCXOIUT MEPEX0]]
MOTEHITUATHLHOM SHEPTHH B KWUHETUUYECKYIO U OOPATHO.
B nonoxxenuu paBHOBECUS:

e MNOTEHIIMAIbHAS SHEPTHsI paBHA HYIIIO;

e KHUHETUYECKasl SHEPTUsl MAaKCUMAaJIbHA.

IIpn MakcMMalIbHOM OTKJIOHEHUH OT ITOJI0KEHUS PAaBHOBECHS:

e KHUHETUYECKAsl SHEPTUs paBHA HYIIIO;



e NIOTEHIIMAIbHAS SHEPTUSI MAaKCUMaJIbHA.
Ilonnaa mexanuueckan IHepeUA 2APMOHUYECKUX KO1eOaHUTl
[Tpu rapMoHNYECKUX KOIeOaHUSIX TTOTHAS MEXaHHUeCKasi DHEPTUs paBHA CyMME KHHETHYECKOU U
MOTEHLMAIBHON YHEPTUM B JAHHBIA MOMEHT BPEMEHU:
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Hf; = Mam_ H‘:
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Bakno!
Crnemyet MOMHHUTD, YTO MEPUO KOJIeOAaHNI KHHETHUYECKOW U MOTEHITMAIBLHOW SHEPTUil B 2 pa3a MEHBbIIIE,
4YeM MepHuo/l KoeOaHU KOOPAUHATHI, CKOPOCTH, YCKOPEHUS M CHIIBL. A YacToTa KojeOaHui
KMHETUYECKOW U MOTEHIMAIbHON SHEepruii B 2 paza 00Jbllle, YeM 4acToTa KoJieOaHUN KOOPAUHATHI,
CKOPOCTH, YCKOPEHUS U CHJIBI.

['paduku 3aBUCUMOCTH KHHETHYECKOM, MOTEHIIMAILHON U MTOJIHOM SHEPruil BCerja Jiexar BbIIIe
OCU BPEMEHH.

Ecnu cuia conpoTUBIEHUS! OTCYTCTBYET, TO TOJHAS SHEPTrus coxpanseTcs. I paduk 3aBucUMOCTH
IIOJTHOM 3HEPrUM OT BPEMEHHU €CTh IpsiMasi, apajuleibHas OCH BPEMEHH (B OTCYTCTBUE CUJI TPEHUS).

Amnaumyda u ¢haza kosre6aHuii

Amnaumyoa Konedéanuii — MOyJ1b HaUOOJIBLIETO CMEILIEHHS Tella OT HOJO0XKEHUS PABHOBECHS.
O0603Ha4yenne — A(Xmax), eTuHHIBI K3MEPCHUS — M.

@da3za Konebdanuil — 3TO BEIIMYMHA, KOTOPAs ONPEJEIseT COCTOSIHUE KOJIeOaTeNbHOM CUCTEMBI B
11000i1 MOMEHT BpEMEHH.
O06o03HaueHue — ¢, eAMHULBI U3MEPEHUs — paj (pajauaH).

Q=i+ @,

®a3a konebaHU — 3TO BEJINYMHA, CTOSIAS 110/ 3HAKOM CHHYca WM KocuHyca. OHa MOKa3bIBaeT,

Kakas 4acTh IepHo/a Mpoljia OT Hayaja KojaeOaHui.

daza rapMOHMYECKHX KOJeOaHUH B Ipoliecce KonebaHuii u3MeHsercs. (0o — HayanbHas (asa KoaeOaHui.
Hauanvnas ¢hasza konebanuii — BenuunHa, KOTOpasi ONpeAeNseT MoJ0KEeHHE Tea B Ha4YalbHBI MOMEHT
BpPEMEHU.

Baxno!
[TyTh, Ipo¥IEHHBIH TEJIOM 3a OJHO MOJHOE KoJieOaHue, paBeH YEThIPEM aMILUIUTYaM.

Ilepuop Kos1ie6aHMMi

Ilepuoo konebanuii — 510 BpeMsi OJTHOTO TTOJTHOTO KOJIeOaHusI.

O6o3Hauenue — T, eIUHUIBI U3MEPEHUS — C.
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[Teproa rapMOHUYECKUX KOJIeOaHU — ITOCTOSIHHAS BETMYMHA.
YacTroTa KoJie6aHUui
Yacmoma Ko1ebanuil — 310 YUCIIO TIOJHBIX KOJIEOAHUN B €IUHUILY BPEMEHH.
O6o3HaueHue — v, €UHUIBI BPEMEHH — ¢t wm I'u (Tepu).
1 't — 3TO "yacTOTa TAaKOTO KOJIEOATENLHOTO IBUKEHUS, IPU KOTOPOM 32 KXKAYIO CEKYHIY
CoBepIIIaeTcs OJHO TOJTHOE KoyieOaHue:
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[lepuox u yactoTa kKonebaHUi — B3aMMHO 0OpaTHbIE BETUUNHBI:
I'=— Vv=—
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Huknuueckasa wacmoma — >T0 YUCIIO KOJICOAHMI 3a 27 CEKYH]I.
O6o3HaueHue — @, SIUHUIBI U3MEPEHUS — pajl/c.
2
w=2r V. W= ?
CB0GOAHBIE KOJIe6aHUA (MaTeMaTUYeCKUM U NPYKUHHBINA MasATHUKH)
C60000Hble Koebanua — xonebaHus, KOTOPBIE COBEPIIAET TEJIO MO/ IeHCTBHEM BHYTPEHHUX CHII
CUCTEMBI 3a CUET HAa4aJbHOTrO 3aaca SHEPTUH MO0CJe TOTO KaK €ro BhIBENIU U3 MOJIOKEHUS YCTOHYUBOIO
paBHOBECHS.
YcioBus BOBHUKHOBEHUSI CBOOOIHBIX KOJIEOaHU:
e TIPH BBIBEJICHHUH TEJa U3 MOJIOKCHHSI PABHOBECHS IOJDKHA BOSHUKHYTH CHJIA, CTPEMSIIASCS
BEPHYTH €T0 B MOJOXKEHNE PABHOBECHS;
e CHJIBI TPEHUS B CHCTEME JOJKHBI OBITh IOCTATOYHO Masibl. [Ipy Hamu4uu Cuit TpeHwusi CBOOOTHBIC
KoJieOaHus OyyT 3aTyXalOIIHMH.
[Tpu HamYUK CUIT TPEHUSI CBOOOHBIC KOJIeOaHUs OYAyT 3aTyXarOIIMH.
3aryxaromue KonedaHus — 3To KoieOaHusl, aMILTUTY/]a KOTOPBIX ¢ TEYEHUEM BPEMEHH YMEHbBIIIAETCS.
MamemamuyuecKkuii MaAmMHUK — 5TO MaTepHUaIbHAs TOUYKA, [TOIBEIICHHAS HA HEBECOMOM
HEPACTSHKUMON HUTH.

i

Hepuod KOJeOAHUI MAmeMamu4eckoc0 MAasimuuKa.
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qacmoma KOJZ€6CZHMZZ mamemamudecKkoco MmasiimHuKka.
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L[MKJZMHQCKCI}Z yacmoma Konedanull Mamemamuyecko2o MAasmHuKa.
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MaKCHMa]leOe 3HA4YeHUue ckopocmu KOJl€5aHu7:l/ mamemamudecKkoco MasimHUuKa.
L
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MaKCUMaﬂbHOQ SHAYECHUE YCKOPEHUA K'Oﬂ€6aH1/l1/7 MaAmemamudeckozco masamHuka.
Hm:lx = A 7 ’

Tlepuoo c60600mbIx KOIEOAHUL MAMEMANMUYECKO20 MAAMHUKA, OBUNCYUE20CS B6EPX C YCKOPEHUEM
UNU BHU3 C 3AMeO0IeHUEM.
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Ilepuoo c60600mbIX KONEOAHUL MAMEMATNUYECKO20 MAAMHUKA, OBUNCYWE20CS BHU3 C YCKOPEHUEM
UU 88epx ¢ 3amedNleHUeM.:
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Ilepuoo c80600mbIX KONCOAHUT MAMEMAMUYECKO20 MAAMHUKA, 20PUSOHMALLHO C YCKOPEHUEM Ul
3ameoneHuem:

Menosennoe 3nauenue nomeHyuaIbHOU SHepeuu MaTeMaTHISCKOT0 MasITHUKA, MO THSBIIETOCS B
npoiiecce Kojebanuit Ha BeicoTy h, onpeaensiercs mo popmysie:
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W, = mgh,

h=1-Icosa=I(l-cosax),
rae | — niaMHa HUTH, @ — YroJl OTKJIOHEHUS OT BEPTUKAIIH.
Hpyscunnvrit Maamuuk — 310 TEIO, NOABCIICHHOE HAa IPY)KUHE U COBEPIIAIOIIEe KOIeOaHuUs

BJOJIb BepTHKaﬂbHOﬁ nin l"OpPI3OHTEU'IBHOI>i OCH 11O ﬂeﬁCTBHeM CHJIbl YIIPYTI'OCTH IIPYKUHBI.
Y

Tlepuoo konebanuii nPysHCUHHO20 MASIMHUKA

I'=2m |—.
k

Yacmoma xonedanuii NPYWHCUHHO2O0 MAAMHUKA.
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UHKJZM'{QCKCI}Z yacmoma KO]Z€6CIHM12 l’lpy[)fCMHHOZO MASAMHUKA.
W= —.
m
MCZKCMMaJleOQ 3HAYEeHUe cxopocmu KOJZ€5CZHM71 l’lpy.?fCl/lHHOZO MasimHUKa.
vll:'l':l..\i - A‘ _ .
m
MaKCUMaﬂbHOe 3HA4YeHUe ycxopeHuﬂ K0ﬂ66aH1/l1/7 I’lpyOfCUHHOZO MaAsIMHUKAQ.
l?'?I'III;IX A‘. -
m

MezHosennyo nomenyuanbHy0 dHepeUlo NPYHCUHHO20 MASIMHUKA MOYXKHO HAUTH 10 popMyIie:
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W, _EA cos” (wt+ ¢, ).

Amnaumyoa nomeHyuaibHOU SHepeuy — MaKCUMallbHOE 3HaYeHHE MMOTEHIIUAIbHONW SHEPTHH,

BEJIMYMHA, CTOSAIIAs [IEPE] 3HAKOM CHHYCa WM KOCHHYCA:
wo =X
M max 2

Bazkno!

Ecnu MasTHUK HE SIBISIETCA HU IPY>KUHHBIM, HU MaTeMaTHYeCKUM ((PU3NYECKUN MAsITHUK), TO €r0
UKIMYECKYIO YaCTOTY, IEPUOJI M YacTOTY KojeOaHuii mo popmyiiam, MPUMEHUMBIM K MAaTEMaTHUYECKOMY
U IPYKUHHOMY MasiTHUKY, pacCUMTaTh HEb3sl. B TaHHOM ciydae 3TH BEIMYHUHBI PACCUUTHIBAIOTCS U3
(bopMyIbI CUIBI, IEHCTBYIOIIEH HAa MAasSTHHUK, WK U3 (POPMYIT SHEPTHUH.

BbIHY K eHHbIe KOJIeOaHUs

Botnyscoennvie Konebanus — 310 KOJICOAHUS, TPOUCXOISAIINE MO JCHCTBIEM BHEIITHEH
NEPUOIUYECKH U3MEHSIOIIECHCS CHUIIBI.

BoinyxneHHble KosebaHus, IPOUCXOAAIIME MO JeHCTBUEM FrapPMOHUYECKU U3MEHSIOLIEICS
BHEILIHEW CUJIbL, TOXKE SIBIISIIOTCA FApMOHMUYECKMMU U He3aTyXaromumu. X yactora paBHa yactore
BHEITHEH CHJIBI U HA3bIBACTCS YaCTOTOU BBIHYKICHHBIX KOJICOAHUH.

Pe3oHaHC

Pe3onanc — siBIeHUE PE3KOT0 BO3PACTAHUS aMILTUTYABI KOJeOaHH, KOTOPOE MPOUCXOAUT MPH
COBIMAJICHUHU YaCTOTHI BBIHYKJIAIOIIEH CUITBI U COOCTBEHHOM YacTOThI KoJeOaHui Tena.

VYcioBue pe3oHaHca:

W, =@, =0 ,.,= A yBe/HYHBAETCA,
VO — coOcTBeHHas yacToTa KoJeOaHUI MasiTHHUKA.
Ha pucynke nzo0paxeHbl pe30HaHCHBIE KPUBBIE [Tl CPEl ¢ pa3HbIM TpeHHEM. YeM MeHblle

TpeHI/Ie, TCM BBIIIIC U OCTpee pGSOHaHCHaH KpI/IBaﬂ.
Ay

0

Vo AY

SIBneHue pe3oHaHca yUUTHIBAETCS MPH MEPUOANYECKH U3MEHSIONIMXCS Harpy3KaxX B MallldHax U
Pa3IMYHBIX COOPYKEHHSIX.
Taxoke pe3oHaHC UCTIONB3YEeTCs B aKyCTHUKE, PAAMOTEXHUKE U T. [I.

JJIMHA BOJIHBI

Jlnuna 601mbl — 3TO PACCTOSHUE, HA KOTOPOE BOJIHA PACTIPOCTPAHSAETCS 3a OJIUH MEPHOJ, T. €. 3TO
KpaTyaiflliee pacCTOSTHAE MEXKIY IBYMsI TOUKaMH CPEJIbl, KOJCOIIOMMMHCS B OJJMHAKOBBIX (ha3ax.
O6o03HaueHue — A, eAUHUIIBI U3MEPEHUS — M.

A=vT, A=—
v @

Paccrosnue MCKAY COCCAHUMU FpC6H$IMI/I WJIK BIIaAWMHAMH B HOHCpC‘-IHOfI BOJIHC U MCIKIY
COCCAHHMMHU CTYIICHUAMUA WU PA3PSKCHUAMU B HpO)IOJ'II:HOﬁ BOJIHC PABHO AJIMHE BOJIHBI.
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CKOpOCTh pacnpoCTpaHEHHsI BOJIHBI — 3TO CKOPOCTh IIEpeMEIIeHHs TOpOOB U BIIAIMH B MONEPEYHOM
BOJIHE U CTYILCHHUN WIN pa3psHKEHUN B IIPOJOJIbLHON BOJIHE.



3ByK

36yk — 7TO KoneOaHus yIIPYrol Cpe/ibl, BOCIPUHUMAEMbIE OPTaHOM CITyXa.

Venosus, HeoOXoquMbIe U1 BOSHUKHOBEHHUS 1 OIIYIIICHUS 3BYKA!

e HAIMYUE UCTOYHHKA 3BYKA;

e HAIMYHUE YIPYTOH Cpeibl MKy HCTOYHHKOM U IPUEMHHUKOM 3BYKa,;

e HAIMYHUE MPUEMHHUKA 3BYKa; ® YaCTOTA KOJIeOaHUH JOKHA JIKATh B 3BYKOBOM JTUATIa30HE;

e MOIITHOCTB 3BYKa JIOJIKHA OBITh JIOCTATOYHOM JIJIS1 BOCIIPUSTHSI.

36yKo6ble 601HbL — YTO YIPYTHE BOJHBI, BEI3BIBAIOIINE Y UEJIOBEKA OMIYIIICHUE 3BYKa,
IIPEJICTABIISFOIIME COOOM 30HBI CKATUS U PA3PSHKEHUS, MIEPEAAFOIINECcs Ha PACCTOSHHUE C TCUCHUEM
BPEMCHH.

Knaccuduxayus 36yx06bix 6011

e H(pa3Byk (v < 16 I'm);

e 3ByKOBOM nuama3od (16 I'm < v <20 000 I'm);

e ynbTpa3Byk (v > 20 000 I'm).

Ckopocmb 38yKa — 3TO CKOPOCTh pacpoCcTpaHeHHs (a3bl KoJecOaHus, T. €. 00IaCTH CKATUS U
pa3psKCHHSI CPEJIBI.

u=i,U:Au

T

CkopocTb 3ByKa 3aBUCUT

e OT YIIPYTUX CBOWCTB CPE/IbL:

B Bo3ayxe — 331 m/c, B Boge — 1400 m/c, B metaiuie — 5000 m/c;

e OT TEMIEPATYPHI CPEJIbI:

B Bo3ayxe npu Temmepatype 0°C — 331 m/c,
B Bo3ayxe npu temneparype +15°C — 340 m/c.

Xapaxmepucmuku 36yK0801l 60J1HbL

e [ pomKkocmb — 3TO BENTUYMHA, XapaKTEPHU3YIOIIasi CIIyXOBbIE ONIYIIICHHS YeIOBeKa, 3aBUCSIIAS OT
aMILTUTY/BI KoJieOaHuil B 3ByKOBOW BosiHE. EnuHuIs! usmepenus — ob (Oeyuben).

e Bvicoma mona — 3T0 BENMUMHA, XapaKTepU3YIOIIas CIIyXOBBIE OIIYIIEHUS YeIOBEKa, 3aBUCAIIAST
OT YacCTOTHI KOJIeOaHUH B 3BYKOBOM BOJIHE. UeM OoJibllie YacToTa, TEM BHIIIE 3BYK. UeM MEHbIIIE YacToTa,
TEM HUXKE 3BYK.

e Tembp — 3TO OKpackKa 3ByKa.

o My3vikanvbHbll 36YK — 910 36YK, U30A8aemMblli 2ApMOHUYeCcKU Koeoaowumcs meiom. Kasxcoomy
MY3bIKATILHOMY MOHY COOMBEMCMEYen ONnpedeeHHds OTUHA U Yacmoma 36YKO80U 60JIHbI.

e [Ilym — xaomuueckas cmecb moHO8.

OcHoBHbIE popMYyJibl O TeMe «MexaHUYeCKUe KOJIeGaHUA Y BOJIHbI»

X= /lcus(mr+ tp,,] — YpaBHeHHe rapMOHHYECKHX KoJleOaHuH
v=x, v=—-Awsin(wt+ @r_]) — CKOPOCTb FapMOHHYECKHX KosleDaHHH
v . = Aw — aMILIHTY/a CKOPOCTH

2 i
a=v, a=—-Aw’ cos(lot+¢,) — YCKOPEHHE rapMOHHYECKHX KoJieDaHHi

a. = Aw’ — AMILIHUTY/IA YCKOPEHHS

Wooim = Wimax = W = W + W, — nosinas Mmexannueckas sHeprus
rapMOHHYECKHX KoJleOaHHi

Q=+, — hasa KosiebaHui

, I =— — nepHoj KosiebaHHH
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V=—,  V=— — 4acToTa KoeOaHHH
! T
2
=27V, W= ? — LUMKJHYECKARA 4aCTOTAa
/ .
= — — NepHo/L KovieOaHHH MaTeMATHYECKOTID MAasiTHHKS
I'=2mr epHoJL Kogeha arema : a a
£
1 g .
v=—1yF = — Y4AaCToTa KoJieOAHHH MATeEMATHYECKOTO MasTHHKA
2\ 1
r [
== — LUHKJHYeCKast 4acToTa KoJieHauuu
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Momawmnee 3adanue:

O3HaKOMBTECH C MAaTEPHAJIOM IO JAHHOU TEMe.

CrenaiiTe KpaTKH{ KOHCTICKT 3aHSTHS.

PesynpTatsl paboThl choTorpadupoBath.

[TpoBepuTs unTaemMocTh nonydeHHou Gororpaduu, ums daina "I pynna ®UO cmyoenma_Jlama"
PesynbTarhl paboThI ONPAaBUTH TI0 AIEKTPOHHOMY ajpecy: seliwerstov66@gmail.com
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https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-zvuk-
18755/poperechnye-i-prodolnye-volny-dlina-volny-260612/re-ca5c6006-b2cb-4517-86b2-da5fdb26ab43





