Tpertwnii aTan pecny0IMKaHCKON OJTUMITHA/IBI IO yueOHOMY npeamMeTy «Du3nukay
2025/2026 yuebHbIit roj

Pecny0iukaHckass gpusuyeckasi 0JJUMIIAAAA
2026 rona

(111 3Tam)

TeopeTnueckuii Typ

10 kJaacc.

Buumanue! Ilpoumume smo 6 nepeyto ouepeon!

1. IToyIHBINM KOMIIJIEKT COCTOUT U3 TPEX 3aJaHUM. Y CIOBUE 3aJaHUS MOKET COCTOSITh U3 HECKOJIBKUX
BOIIPOCOB MJIM 4aCTEM C BOIPOCAMHU.

2. Kaxnoe 3amaHue BK/IOYaeT yciaoBHe 3anaHus U Jluctel orBeroB. s pemienust 3anay
UCIIONIB3YHTE paboure JUCTHL. YacTh W3 HUX UCIOJIb3YUTE B Ka4eCTBE
4epHOBUKOB. [locie okoHuaHWsT pabOThI  YEPHOBBIC  JIUCTHI
NEpEUYECPKHUTE.

B uyncroBeiX pabouux IUCTaxX NPUBEIUTE pEIICHUs 3a1ad
(pUCYHKH, UCXOJIHBIE ypaBHEHHUs, MaTeMaTU4YECKUEe MpeoOpa3oBaHus,
rpaduky, OKOHYATeIbHBIE pe3yibTaThl). JKiopu OyIeT NnpoBepsATh
4yrCcTOBbIe paboune nucthl. Kpome Toro, kaxmoe 3afjaHue BKIIOYAET
Jluctel oTBeTOB. B coorBercTByromme rpadsl JIMCTOB OTBETOB
3aHECUTE OKOHYATEIbHBIE TPEOyeMble OTBETHI.

st mocTpoenus rpadMKoB, €CIIH 3TO TpeOyeTcs MO yCIOBUIO
3a1a4M, B JIuctax OTBETOB MOATOTOBIEHBI COOTBETCTBYIOIIME OnaHku. ['paduku cTpoiite Ha ITHX
6nankax. J[y0nupoBaTe UX B pabO4MX JIMCTAX HE TpeOyeTcs.
3. Ilpu odopmiennn paboThl KakJoe 3ajJaHUEe HAauMHalTe ¢ HOBOW cTpaHuubl. IIpu HemocraTke
Oymaru oOparaiitech Kk opranuzaropam!
4. ITognuceiBaTh paboyue JUCTHI 3alpeniaeTcs.
5. PexkomeHnjayercsi MCIONBb30BaHUE HMHXEHEpHOTro Kajibkynsropa (Hampumep, CASIO fx-991EX
«CLASSWIZy).
6. B xome paboThI BBl MOXETE WCIOIB30BATh PYUYKH UYEPHOTO WIIM CHHETO IIBETOB, KapaHJaIlH,
YepTeKHBIC TIPUHAIIICKHOCTH.
7. Co BceMH BONpPOCAMH, CBS3aHHBIMU C YCIOBHSIMM 3a/laHUi, oOpamiaiTech K OpraHu3aropam
OJIUMITHA/IBI.

[Taket 3aganuii COOEPHKUT:
- TUTYABHBIN JHCT (1 cTp.);
- yCIIOBUS 3 TeopeTHYecKuX 3amanuii ¢ Jlucramu orBetoB (9 ctp.).
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Tpertwnii aTan pecny0IMKaHCKON OJTUMITHA/IBI IO yueOHOMY npeamMeTy «Du3nukay
2025/2026 yuebHbIit roj

3aganue 10-1. PazMunka

1. «ITocmoTpu u 06bsicHan» Ha Puc. 1 n3o0paxen momynsipHbiil pu3nUecKuit
ONbIT. BpIpe3aHHOE U3 IUIACTUKOBOM OYTBIJIKM KOJBIO ITOCTABWIIN HA LIMPOKOE
TOPJIBIIKO IMycTOW OyThUTKM. Ha BepmuHy KOJIbLIa TOJOXKHIM HEOOJIBIIYIO
MOHEeTy (M raiky) (cM. Puc. 1). Pe3xum ropusoHTanbHbIM yaapoM JTUHEUKH
BbIOBEM IUIACTMKOBOE KOJBIO H3-MIOJ MOHETHl. YTO, IO BalleMy MHEHHIO,
npousoier ¢ Mmoneror nanee? Ilpoanammsupyiite Puc. 1, B JIucre orBeToB
KpaTKo ONMILUTE pe3yJbTaT JAHHOI'O OMbITa U OOOCHYHTE ero ¢ (pu3n4ecKon

TOYKH 3pCHHUS.

2. «IIyTh yacTuub» YacTuma, ABIKYIIAACS TPSIMOJIMHEHHO W PaBHOYCKOPEHHO (PaBHOIIEPEMEHHO), 3a
NPOMEKYTOK BpEeMEHH t; Tpolria mytb [, a 3a NPOMEXKYTOK
BpeMeHUu t, = 2t; npouuia nyts l, = 4l /3. Kako#i myts 3 nipoiiner o

yacTHlla 3a MPOMEXKYTOK BpeMeHu tz = 3t;? Uemy Oymer paBHa

CKOpPOCTh U YAaCTHIIBI B KOHIIE 3TOTO IIPOMEXYTKA BPEMEHH? Puc. 2

3. «3epkaabnblii map» CseroBoii nyd AB (Puc. 3) or HemonBuxkHOro mnazepa JI opueHTHpOBaH
«TOPU3OHTAIBHOY». 3epKanbHbli map BC paguycoMm R = 12 cm
JBMIKETCS TEPIEHANKYIISIPHO CBETOBOMY Jiyuy AB («cBepXy BHH3»)
co ckopocteio U = 1,5M/c. Ilpu ABMXKEHMM 3€pKaJIbHOTO MIapa
OTPa)KEHHBIN JIyd IOBOPAYMBAETCS OTHOCUTEJIBHO «HENOABH)KHOIO»
NajaroIiero Jy4a. Yemy paBHa yriaoBas CKOPOCTb @ BpPALLEHUS
OTpPa)KEHHOTO JIyda B MOMEHT, KOIJa MaJalouiuil cBeToBou yd AB

OpHEHTHUPOBaH B10Jb quamerpa BC (cm. Puc. 3) 3epkanbHoro mrapa?
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Tpertwnii aTan pecny0IMKaHCKON OJTUMITHA/IBI IO yueOHOMY npeamMeTy «Du3nukay
2025/2026 yuebHbIit roj

Jluer orBeros. 3aganune 10-1. PazmMunka

1. «ITocmoTpu 1 00bsichn» Kpatkoe ornucanue cytu omnbita (UTo Mpou30iaeT ¢ MOHETOH
nanee?):

DTO 00BACHICTCS TEM, UTO

2. «HYTI) JacTHIbD».
l3 =

Cxkopocth v =

3. «3epKajbHBII WIap». YIJIoBas CKOPOCTh

®opmyna: =

Pacuer: w =
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Tpertwnii aTan pecny0IMKaHCKON OJTUMITHA/IBI IO yueOHOMY npeamMeTy «Du3nukay
2025/2026 yuebHbIit roj

3aganue 10-2. Kes1e3H0I0POKHBII MOCT

JIroObie WHKEHEPHbIE KOHCTPYKLHH
IIPEIBAPUTEIIBHO TOYHO pPACCUMTBHIBAIOTCS, a HX
MOBEJICHUE B KPUTHYECKUX CUTYallUX MHOI'OKPATHO
MOJIEJIMPYETCS ~ HAa  INPEAMET  HAJEKHOCTH U
COOTBETCTBUS TPeOOBaHUSIM 0€30IaCHOCTH.

Paccmorpum JUTMHHBIN OJIHOIIPOJIETHBIN
Kene3HonopoxkHelid Moct (Puc. 1), mo kotopomy
IPOXOJUT KOPOTKMM I0€37 €  OJMHAKOBBIMH

BaroHaMH.
B omopax (ycrosix) A m B wmoctra (cMm. Puc. 1) ycTaHOBIEHBI JaTYMKU <«M30BITOYHOIO» Beca

(«M30BITOYHON peakUuu») Uil OTCIEKHUBAHUS W3MEHEHMs
CHJIBL JaBJICHUS MOCTa HA NAaHHYIO OIOPY IPU IPOXOXKICHUU
noesza (T.e. OHM HE YYMTBHIBAIOT COOCTBEHHBIH BEC MOCTa U
BEC I10€3/1a Ha HACBIIIN).

[Ipu pacuerax OymeM cuMTaTh, YTO Macca €AUHULIBI

o Am
JUIMHBI (JTMHEHHAs IIOTHOCTH) Tmoe3na A = (E) = const

€CTh BeJIMYMHA W3BECTHasi M TMocTosiHHAasA. [lpu Takom
MOIX0/JIE TI0€3]1 MOKHO CUYUTATh OJHOPOTHON «IBHXKYILEHCS IIETTOYKOM.

B pamkax maHHOTO 3aJaHHs BaM MPEACTOMT OoJyiee TOIPOOHO pa3obpaTh MPOIECC MPOXOKIACHHS
moe3fa MO0 MOCTY C MH)KEHEPHOW TOYKH 3pEHUS, ONPEAETUTh W3MEHEHHUs IWHAMUYECKOW HAarpy3Ku Ha
KaXXJIyIO U3 OIOP MPHU ITOM.

Cnpasounvie 0anHvle U napamempuvl paccmampusaemou cucmemsl: YCKOPSHHE CBOOOTHOTO ITaICHUS
g = 9,81 M/c?; TpeHHEM U CONPOTUBIEHUEM BO31yXa B JAHHOM 3aJaHUH OpeHeOpeyb.

Yacrs 1. banka na onopax

[Ipexxne ueM paccMaTpuBaTh JBHKEHHUE I0€3/1a MO OJHOPOJHOMY MOCTY, PAaCCMOTPHUM «ITyCTOH»
MOCT, 0e3 moe3ma. Hermmoxolt Monenpi0 Takol MEXaHWYECKOW CHUCTEMBI SIBJISIETCS OJTHOPOJHAs OaJka,
JeXxaliasi Ha IByX ornopax.

PaccmoTrpuM  OHOPOJHYIO — TOPU3OHTAIBHYIO

oanky AB (Puc. 2) maccoii m, TOKOSNIYIOCS Ha Ny g N
toueuyHbIx onopax C u D (cm. Puc. 2). PaccrosHus ot 2

nentpa macc O (Puc. 2) 6anku 1o onop paBubl OC = 4 I3 L o L, l, B
[y, OD =1,. «Bpictynaromue» Kpas Oaqkd HMEIOT : A < A !
muny AC = 13, DB = l,, cootrBeTcTBeHHO. [lnomans Puc. 2 C D

MOTIEPEYHOTO CEUEHHUS OAJIKH MOCTOSHHA.
1.1 Haiinure mogynu Ny u N, cuit peakiuii, 1elcTByIOMUX Ha O6anky B onopax C u D, COOTBETCTBEHHO.

1.2 TIlycte B TOouky B Oamku cenm HeOONBIIOH, HO N, + AN, B Y
Tsokenbiii kydok (Puc. 3) maccoit  my. Haiinute g 2 2
m3mMeHenuss AN; u AN, Moayned cuin peakuuid, m,
JEHCTBYIOMINX Ha OalKy B KaXIOW M3 OmMop. YKaXuTe s L 0 Ly ng
3HAKU KaXJ10T0 U3 U3MEHEHUH. A A

Puc. 3 C D L

1.3 Ilpu xakoii MHHUMaIILHOW Macce )Ky4dKa M, CHia
peakuuu N, , IeHCTBYIOIIast HA OaNKy B JIEBOM omope, 00OpaTUTCS B HYJIb?
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Yacrp 2. JIJIMHHBIA MOCT

[TycTh Ha KENe3HOAOPOKHBIA MOCT MMHON AB = 2l;, BBe3xkaer moesq IMHON [, ¢ OJUHAKOBBIMH
BaroHamu (Puc. 4). YcnoBuMmcs cuutarthb
TaKOM T0€3]] «OJHOpPOIAHBIMY». Iloe3n

MOJIHOCTBIO ~ TPOE3KAET  MOCT U —_—

OKa3bIBAaCTCs HA JIPYroM Oepery peKH. : — — :
PaccmoTpuMm cucremMy B MOMEHT, Az B

KOrja I0oe3J TMpoexal [0  MOCTY Puc. 4 m

paccrostnue x (cm. Puc. 4). Ilycts B
3TOT MOMEHT B omiope A MocTa JeUCTBYeT M30bITOuYHas cwiia peakuuu Np(x). Jns ymoOcTBa pacdyeToB u
OINMCaHMs CHCTEMBbI BeJeM Oe3pa3MepHble (MPUBEACHHBIC) KOOPAWHATHI s JUIMHBL X* = x/ly w s
n30bITouHON cwitbl peakiun Ny (x*) = N, /(Agly) B omope mocta, Tae A — NMHEHHAs MIOTHOCTH O3/,
g — YCKOpEHHE CBOOOIHOTO MaJICHUS.

[TockoybKy MOCT JOCTaTOYHO JIJIMHHBIM, Pa300beM JBHKCHUE T0€3[]a Ha TPH 3Tama: BbIE3] HA MOCT
(mepBbiit ATam, 0 < x* < 1), nBwKeHue 1Mo Mocty (Bropoi 3tam, 1 < x* < 2) u cbe3n ¢ Mocra (TpeTHid
oram, 2 < x* < 3).

2.1 Tlomyuute 3aBUCUMOCTh M30BITOYHOU crIIbl peakiuu Ny (x) B onmope A MOcTa OT X Ha IEPBOM JTarle.
Beipasute Oe3pasmepHyro 3aBucumocTh  Ny(x*) Ha 3TOM jke dtame. Paccumraiite MoNydeHHYIO
3aBucuMOCcTh Nj (x™) IUist yKa3aHHBIX TOYCK M B JIMCTE OTBETOB 3anoiHuTe Tabmuiry 1.

2.2 llomyuurte 3aBUCUMOCTH M30BITOYHOM cvutbl peakuuu Ny (X) B omope A MOCTa OT X Ha BTOPOM JTarle.
Beipazure Oe3pa3zmepHyto 3aBucumocTb  Ni(x*) Ha 3TOM ke drtame. PaccuurtaiiTe mMOIy4YeHHYIO
3aBucuMocTh Ni (X™) 11t yKa3aHHBIX TOYEK U B JIMCTE OTBETOB 3arnonHuTe Tadmuimy 2.

2.3 Tlomyunte 3aBUCUMOCTH H30BITOYHOM crutbl peakiu N; (X) B omope A MocTa OT X Ha TPEThEM JTale.
Beipasure Oe3pa3mepHyto 3aBucumMocTh  Ni(x*) Ha 3TOoM ke drtame. PaccuurtaiiTe mMOIy4YeHHYIO
3aBucuMocTh Ni (X™) 11t yKa3aHHBIX TOYEK U B JIMCTE OTBETOB 3arnonHuTe Tadmuiy 3.

2.4 Ha bnanke 1 B JIucte oTBeTOB mocTpoiiTe rpaduku 3aBucuMocteid Ny (x™) I BceX TpeX ITaroB.

2.5 Yemy paBHa MakcuManbpHas cuia peakiun N{'%*(x) Ha Bcex 3Tamax IBMKCHHUS MOe3/1a M0 MOCTY?
[Tpu KaKOM 3HAYECHUHU X, OHA JOCTHTaeTCs?
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Tpertwnii aTan pecny0IMKaHCKON OJTUMITHA/IBI IO yueOHOMY npeamMeTy «Du3nukay

2025/2026 yuebHbIit roj

JIncer orBeroB. 3ananne 10-2. Kesre3H0A0POKHBIH MOCT

Yacrts 1. baaka Ha onopax

1.1 Monaynu cun peakiuit (hopmysbl):

N1=

N2:

1.2 W3menenus Moayineil cui peakuii ((popMyIbl):
ANl =

ANZ =

1.3 MunumanpHas Macca xKydka m, (dopmyna):

my, =

Yacts 2. JITMHHBIA MOCT

2.1 [Tlepssiii aTan. M36bsiTouHast cuiia peakiuuu (hopMysisl):

Ta6muma 1. Pacuer 3aBucumocts N; (x*) must mepBoro srara.

x* 0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

1,0

Ny (x)

2.2 Bropoii atamn. M30siTounas cuia peakuuu (hopMyIib):
Ni(x) =

Ni(x") =

10 kmacc. Teoperuueckuii Typ. Bapuant 2.




Tpertwnii aTan pecny0IMKaHCKON OJTUMITHA/IBI IO yueOHOMY npeamMeTy «Du3nukay

2025/2026 yuebHbIit roj
Tab6auna 2. Pacuer 3aBucumocts Ny (x*) mist BToporo srara.
x* 1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2,0
Ny (x)
2.3 Tperuii atan. M30siTouHas cuiia peakuuu (HopmyIb):
Ni(x) =
Ni(x*) =
Ta6muma 3. Pacuer 3aBucumocts N; (x™) st TpeThero srama.
x* 2 2,1 2,2 2,3 2,4 2,5 2,6 2,7 2,8 2,9 3,0

Ny (x)

2.4 bnank 1. [ToctpoeHne rpagikoB paccYMTaHHBIX 3aBucUMocTell N (x™) Ui BCeX ATaIoB:

0,8

0,7

0,6

0,5

0,4

0,3

0,2

0,1

0

2.5 MakcuManbHas CHJIa PEaKIiH
N (x) = , OCTHTAeTCs TPH

X1 =
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Tpertwnii aTan pecny0IMKaHCKON OJTUMITHA/IBI IO yueOHOMY npeamMeTy «Du3nukay
2025/2026 yuebHbIit roj

3ananme 10-3. 3Byk u I'yk

N3 npocteix onbiToB (Puc. 1) cieayer, 4To MeXaHHMYECKUE B3aUMOJEHCTBHS (M 3BYK B TOM UHCIIE)
NepealoTcsl B yIpyroi cpeze (IpoCTpaHCTBE) OT TOUKHU K
TOYKE HE MTHOBEHHO, a MEPEHOCITCS YIPYTUMH BOJIHAMHU
C KOHEYHOH CKOpocThi0 ¢ (¢ < 00) 3a HEKOTOpPBIH
KOHEUYHBIH IPOMEXKYTOK BPEMEHH.

NuTyntnBHO MIOHSITHO, 4TO CKOPOCTh
pacrnpocTpaHeHHUs yIIPYTruX BOJH (3ByKa) B JaHHOHW cpeje
onpezensercs TaKUMU ed MEXaHUYECKUMHU

XapaKTepUCTUKaMH, KaK YIPYrocTb ¥ MHEPTHOCTb.

B pamMkax nmaHHOTO 3aJaHHs BaM IPEICTOUT OoJiee MOAPOOHO pa3odpaTh MPOIECC PACIPOCTPAHCHHUS
YIOPYTUX BOJIH (3ByKa) Ha JJOCTATOYHO MPOCTHIX MOJIEISIX.

PaccmoTpum  ogHOpoaHbIA yrnpyruii crepxkeHb (Puc. 2) HavanpHOW juMHOW | W IUIOIIAAbIO
MOTIEPEYHOr0 ceueHus S, K CBOOOJHOMY KOHILy KOTOPOTO

-

NPUIOKUIU cuny F. 2 S() ) >_F.,

[Mlon  nmeiictBueM  CHIIBI CTCPKCHb  Y/UIMHUTCS
(medbopmupyercs)  Ha HekoTopyto BenuuuHy Al (Al > 0), Puc. 2 l Al
Ha3bIBaeMYy10 a0comoTHOI nedopmanueit odpasua (cM. Puc. 2).

S
IIpu nepopmanuu CTEPKHSA B HEM BO3HHMKAeT oOpaTHas Cuia ynpyroctu F,, KoTopas CTpEMUTCs
-

CKOMIIEHCHPOBATh ACHCTBUE BHEIIHEN CUIbl F .
CornacHo 3akoHy ['yka, mpoekiusi cwibl ynpyrocta F

©» BO3HUKIIA B CTEP)KHE, NPHU MaJbIX
nedopmaruax (Al < I) ectwb

E, = —kAl =F, 1)
rae k — kodhPUIHMEeHT ynpyrocTy CTEPIKHS.

KoaddurmenT ynpyroctu k cTepHs 3aBUCUT KaK OT €r0 «I'€OMETPHH», TaK M OT YIPYTHX CBOWMCTB
€ro Marepuaia

k=EZ, )

rae E —mooyne FOnea (ynpyeocmu) Matepuaia, U3 KOTOPOTO U3TOTOBJICH CTEPKEHb.
Monyns FOnra Matepuana sipsercs TaOIHYHBIM JaHHBIM U u3Mepsietcs B [E] = Ila = H/m2.
JISHCTBYS CHITBI TSDKECTH U CHJT TPSHHSI M COTIPOTHBIICHUS B JAHHOH 3a7a4e HE YIUTHIBATh.

Cnpasounvie Oannvie U napamempuvl paccmampuéaemoll cucmemvl. MOJSpHas ra3oBasl MOCTOSHHas

R =8,31 Moi%, MOJISIpHasE mMacca Bo3ayxa M = 29 $, CKOpPOCTh 3BYKa B BO3JyX€ IIPH TEMIIEPATYpE

tO

20°C paBHa ¢ = 343 (%), & — rpedeckast OyKBa «KCH.

Yacrs 1. CkopocTh 3ByKa B YIIPYI'OM CTep:KHe

Ilycte ymnpyruii crepkeHb AB HajleraeT MO HOPMAJIM CO CKOPOCTBIO U Ha O4YEHb KECTKYIO
(Henedopmupyemyro) HemoaBmxkHyr0 cTeHKy (Puc. 3).
[InotHOCTH MaTepmana crepkHd p, ero Mmoayiab FOHra \
(ynpyroctn) paseH E.

Cpa3zy nocie MEXaHM4EeCKOro KOHTAaKTa CO CTEHKOW IO A v c B
CTEP)KHIO (OT CTEHKH) HaYMHAET OeXKaTh MPOJO0IbHAS BOJHA () () v=0__)

cxatus (BO3MYIIEHHS) CO CKOPOCThIO 3BykKa ¢ (cm. Puc. 3).
IIppy »STOM K HEKOTOPOMY MOMEHTY BPEMEHU Puc. 3

nehOpMUPOBAHHONW OKa3bIBACTCA JIMIID 9acTh DB cTepkHS,
0 KOTOpOM ycliena AOWTH BOJIHA YHPYIOro BO3MYLICHUS
8
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(cMm. Puc. 3). Bynem cuutarh, 4TO YacTUIBI CTEpXkKHs B 3ToM obnactu (DB) yxe ocranoBuwiuchk (v = 0)
IO/, IEUCTBUEM CWJI YIIPYTOCTH.

3amMeTuM, 4TO B ATOT K€ MOMEHT BPEMEHH APYIMe YacTHIbI CTepkHsS (B ero «ianmbHen» yacti AD)
«KaK HH B 4YeM He ObIBaJIO» MPOJIOJDKAIOT JBIDKEHHE BIEpe] (K CTEHKE) ¢ MPeKHel CKopocThio U (cM. Puc.

3).

1.1 Metoaom pa3sMepHOCTEH moyunute ¢Gopmyiy (C TOYHOCTBIO 10 Ge3pazmepHOro kodddummenta &)
JUTsE CKOpocTH 3ByKa ¢ = ¢ (E, p) B yIpyrom CTep»HE B 3aBUCUMOCTHU ero Moay:ist ynpyroctu (FOura) E u
IUIOTHOCTH p.

1.2 BeiBemuTe CKOPOCTh 3BYyKa B YIPYIOM CTEP)KHE, PacCMOTPEB H3MEHEHHE HUMITYJIbCA CTEP)KHS B
nporecce CTOJKHOBEHUS C HeneOpMUPYeMOH CTEHKOH. YCTAaHOBHUTE 3Ha4YeHHE Oe3pa3MepHOro
kod(durmenta §.

1.3 Haiigute cuny napnenuss F; cTepkHA Ha CTeHy, JeHCTBYIOIIyI0 B mpolecce yaapa (Bo Bpems
KOHTAKTa CTEPKHS CO CTCHOM).

Yacrs 2. 3Byk u HeroTOH

CKOpOCTB 3BYKa B TIa3ax BICPBLIC ObLIa pacCunTaHa H.

HpioToHOM B ero 3HaMeHUTOH pabore «MaremMaTHUecKue Hayaia a) L D
HaTypasibHON ¢unocodpuu» (1687 r.). [as sroro emy HeoOX0AUMO 5() A Do ()D B
ObUIO YCTAaHOBUTH: KakKas BEJIMYMHA UTpaeT poib mMonayins FOura E nns

razos? 6) Puc. 5

PaccmoTpum naeanbHbIN ra3 MOJ AaBICHUEM Py B HEMOJBHKHOU () ﬁvc_(.) E‘: ; )
1 1

riIaakon Tpyoe AB miumHON | W IIIOmanaspio MornepevyHoro ceYeHus S, -
3arepThiil MOBHKHBIM repMeTHYHbIM nopinHeMm D (Puc. 5, a)). po +Ap Al

2.1  IIpunoxuM K HOJBMXKHOMY MOPIIHIO cuily F, cxumaromyto uaeanbHslif ras (Puc. 5,0)). [lycts non
JEHCTBUEM 3TOHM CHJIBI MOpIIeHb cMecTwics BieBo Ha Al (Al < 1), a naBieHHe raza yBEIWYHIIOCH JIO
3HaueHus: (po + Ap), npuuem Ap < p. Ucnonwsys (1) u (2), Beipasutre moayns FOura E ra3za BHYTpHU
TpyOB! uepe3 BenmuuuHsl (Ap, AV, V), rne AV = SAl ectb u3meHeHne oobeMa ra3a moj JeHCTBUEM CHIIBI, a
V = S| — HavaybHBII 00BbEM rasa.

2.2 IlpumeM BO BHUMaHME, YTO MpPHU PANPOCTPAHEHUHM BOJH (B TOM 4YHCJIE U 3BYKOBBIX) OTCYTCBYET
MEPEeHOC BEIEeCTBA, T.€. Maca BBIAECICHHOTO o0ObeMa raza B Mpolecce CKaTus (pacTsDKEHUs) OCTaeTcs
HOCTOSIHHO# (M = pV = const) npu Maipix u3MeHeHusx oobema AV u miotHocT Ap raza. Hcmomb3ys
paHee MOJIyYE€HHbIE Pe3yJIbTaThl, NOKaXKUTE YHHUBEPCAIbHYIO (OpMYIy JUIsl CKOPOCTH 3ByKa B raszax (u

’A
KUJKOCTSX) B BUJIE C = ﬁ , Tne Ap — u3MeHeHue JaBJIeHUs ra3a mpH ero ckatuu (paspexeHun), a Ap

— COOTBETCTBYIOIICEC DTOMY U3MCHCHHE INIOTHOCTH I'a3a.

2.3 CormacHo npeamnonoxeHnio HpOTOHA Mporecc pacmpoCTpaHEHHWs 3ByKa B Ta3e MOYKHO CUHTATh
nzotepmuueckuM (T = const). [loxyuure popmyny HproToHa /U1 CKOpOCTH 3BYyKa B ra3ax.

2.4 Tlo ¢opmyne HproTOHa BBIYMCIMTE CKOPOCTh 3ByKa B BoO3ayxe npu Temmeparype t° = 20°C.
CpaBHUTE MOJTy4YEHHOE 3HAYECHHE C MPHUBEAEHHBIMU JaHHBIMHU. B yem, mo Bamemy MHeHHIO, «OommOCs»
Heroton?

10 kmacc. Teoperuueckuii Typ. Bapuant 2.



Tpertwnii aTan pecny0IMKaHCKON OJTUMITHA/IBI IO yueOHOMY npeamMeTy «Du3nukay
2025/2026 yuebHbIit roj

JIuct orBeroB. 3aganue 10-3. 3Byk u I'yk

Yactp 1. CkopocTh 3BYyKa B YIIPYIT'OM CTEPsKHe

1.1 Merton pasmepHocteli (popmyna): ¢ =

1.2 CToiKHOBEHHE CO CTEHKOM:

1.3 Cuna naBnenus F, cTep:xHs Ha CTEHY:

F, =

Yacts 2. 3Byk u HeroTOH

2.1 Monyns Onra s rasa:

E =

,A
2.2 Jloka3aTenbcTBO (€ = ﬁ ):

2.3 ®opmyna HeloToHa 17151 CKOPOCTH 3BYKa B Ta3ax:

Cc =

2.4 YucneHHOE 3HAYCHHUE CKOPOCTH 3BYKa B razax mo Herotony (pacyer):

Cc =
«Ommbkay» HeloTOHA 3aKiIF0YaeTcs B TOM, 4TO.

10 kmacc. Teoperuueckuii Typ. Bapuant 2.
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