BIIP. ®usmka. 11 xmacc. Bapuant 10 KOJ—I
BCEPOCCHMCKAS IPOBEPOYHASI PABOTA

PU3UKA

11 KVIACC

HMHcTpyKuus 1Mo BbINOJTHEHHIO Pa00ThI

[IpoBepounas pabora Bkito4aeT B ceds 18 3amanuii. Ha BeimomHenue padoThl 1o (pusmke
orBogutcs 1 yac 30 munyT (90 MUHYT).

OdopmisiiTe OTBETHI B TEKCTe PabOTHI B OTBEAEHHBIX I ITOTO0 MECTax COTJIACHO
WHCTPYKLIUAM K 3aJaHusM. B ciydae 3amucu HEBEPHOTO OTBETa 3aYEPKHUTE €r0 W 3aMUIINTE
PAIOM HOBBIH.

[Ipu BBIMONIHEHUHU pabOTHI pa3pelIaeTcss UCIOIb30BaTh KATbKYIATOP.
[Ipu BhIMoNHEHUU 3a7aHuil Bel MO)keTe MCIONB30BaTh YEPHOBHK. 3allMCH B YEPHOBHUKE
MIPOBEPSTHCS U OLIEHUBATHCS HE Oy IyT.

CoBeTyeM BBINOJIHATH 3a/laHusl B TOM IOPSIKE, B KOTOPOM OHHU JaHbl. J{Ji1 3KOHOMUU
BPEMEHH TMPOIMYyCKalTe 3aJjaHHe, KOTOpOe He YyAaéTcs BBINOJIHUTH Cpa3zy, M MEpexXoauTe
K caeayromemy. Ecnu nocne BbimoiaHeHus Bceil padboTel y Bac ocranercs Bpemsi, Bel cMoxere
BEPHYTHCS K MPOIMYIIEHHBIM 3a/1aHUSIM.

bannbl, nmomyuennsie BamMu 3a BBINOJIHEHHBIE 3aaHusi, cymmupytorcs. [loctapaiitech
BBITMIOJTHUTH KaK MOXKHO OOJIbIIIe 3a1aHui U HAOpaTh HanOOJbIIIEe KOJTHMUECTBO OAIOB.

Kenaem ycnexa!

Hioke nmpuBeieHbI CIPaBOYHBIC TaHHBIC, KOTOPBIC MOTYT MMOHAA00UTHCS BaM mpu BBITIOJTHEHHH
paboTHL.

IleCﬂTI/I‘IHbIe NMpUCTAaBKHA

Haumeno- | O6o3nauenue | Muoxutens | Haumeno- | OGo3nauenue | MHOXUTEND
BaHHE BaHUE
TUra r 10° CaHTH c 107
Mera M 10° MUWJUTH M 10°
KWJIO K 10° MHKPO MK 10°
TeKTO r 10 HaHO H 107
nenu I 107! HUKO o 1072
Koncmanmot
YCKOpEHHE CBOOOHOTO MaACHUS Ha 3emie g=10 m/c?
rpaBUTALIMOHHAS ITOCTOSIHHAS G=6,7 107" H-m%/xr?
yHHUBEpCcaabHas ra30Bas MOCTOSHHAS R = 8,31 JIx/(monb-K)
CKOpPOCTb CBETA B BaAKyyMe c=3-10°m/c
K03 (HUILIMEHT MPONOPIHMOHATBHOCTH B 3akoHe KynoHa k=9-10° H-mM*/Kx*
MOJIYJIb 3apsJia HIEKTPOHA 19
(3MeMeHTapHBIN ATEKTPUUIECKUH 3apsia) e=16-10""Kn
noctostHHas [1manka h=6,6"10"" IIx-c
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BIIP. ®usmka. 11 xmacc. Bapuant 10 KOJ—I

@ [IpounTaiiTe nepeyeHb NOHATHIA, C KOTOPBIMU BBI BcTpedanuch B Kypce GU3NKu:
cuna moxka, NOMEHUUAIbHAA IHEPZUA, 6€Cbl, MAZHUMHBLIL NOMOK, 003UMemp, OUHAMOMEMP

Pa3znenute 3Tv NMOHATHS Ha ABE TPyNIbI 0 BeIOpaHHOMY Bamu nmpusHaky. 3anumure B TaOIUILy
Ha3BaHUE KAKIOH TPYIIIbl U MOHATHUSA, BXOASILKE B OTY TPYIIILY.

Haszpanue rpynmns! noHATHI [Iepeuenb nNOHATHI

@ BriGepuTe 1Ba BEpHBIX YTBEPKIACHUS O (DU3HUECKUX SBICHUSX, BETMUYMHAX U 3aKOHOMEPHOCTSIX.
3anuimTe B OTBET UX HOMEDPA.

1) Cusisl ynpyrocTu u CUIbl TPEHUS UMEIOT 3JIEKTPOMATHUTHY KO TIPUPOJLY.

2) VnenbHas TEMIOEMKOCTh BEHIECTBA IOKA3bIBAET, KAKOE KOJUYECTBO  TEIIOTHI
HE00X0IMMO COOOLIUTH | KI BeIeCTBa [yl €ro MJIaBJICHUS.

3) Tlpu nocieoBaTeNbHOM COEIMHEHHH YEpPE3 PE3UCTOPBI TEYET OJAMHAKOBBIM TOK.

4) DneKkTpOMarHUTHBIE BOJIHBI YJIBTPAQHUOIETOBOrO HANA30HA HUMEIOT OOJBIIYIO JIHHY
BOJIHBI, YEM PaJIMOBOJIHBI.

5) MaccoBoe YKcIIo sjipa PaBHO CyMME MAacC MPOTOHOB U 3JIEKTPOHOB B SIPE.

OtBerT:

B CTPYIO BOASAHOI'O Iapa U3 KUITAIICTO YallHUKa BHOCST XOJOOHYKO METAJUIMYCCKYHO JIOXKKY. Ha
JIOKKC ITOABJIAIOTCA KaIlJIkd BOABI. Kakoe sBineHne Ha6JIIOI[aeTC$I B 3TOM OIIBITE?

OtBerT:
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BIIP. ®usuka. 11 xmacc. Bapuant 10 KOJ—I

[IpounTaiiTe TEKCT U BCTaBbTE HA MECTO MPOIYCKOB CJIOBA (CIOBOCOYETAHMS) U3 MPUBEAEHHOTO
CIIUCKA.

J1st TOro 4TOOBI BOCIIPOM3BECTH OIBIT DPCTE/Ia, K NCTOYHUKY TOKA Yepe3 PEeocTaT MOAKIIOYNM
NpsIMOIl MPOBOAHMK, BO3J€ KOTOPOTO PacIlOJIO’KEHAa MarHUTHas cTpenka (cM. pucyHok). Ilpu
3aMBIKaHUU MIEKTPUYECKOU LTI
IIpu sTOM MarHuTHas CTpenka Bceraa .
OTKJIOHEHHE CTpENIKM JOKa3blBae€T, YTO BOKPYI MPOBOAHHMKA C D3JIEKTPUUYECKUM TOKOM
CYILLIECTBYET

PucyHnoxk

Cnucok cnosocouemanuii

I10 POBOIHUKY MPOTEKAET HIEKTPUUECKHH TOK

B [IPOBO/IHKMKE HAKAIUIUBAETCSA DJIEKTPUUYECKUH 3apsi]
OPHEHTHPYETCS MApAILIEIbHO POBOIHUKY
OPHEHTUPYETCS TIEPIIEHINKYIIAPHO TIPOBOIHUKY
noBopaumBaercs Ha 180°

3JIEKTPOCTATHYECKOE TIOJIE

MAardMTHOE TOJIe

[Mnanera HBHKETCS MO AJUTMNTHYECKOH OpOMTE BOKPYT 3Be3Nbl. Kak MEHSIOTCS MpH Mepexoje
IJIAaHETHl W3 Tepurenus B adenuii cuia TATOTEHHUs, ACHCTBYIOMIAs Ha IUIAHETY CO CTOPOHBI
3BE3/Ibl, @ TAK)KE€ KUHETUYECKasi SHEPrusl MJIAHEThl U MOTEHIMAJIbHASL SHEPTUsl B3aUMOJCHCTBUSA
IJTAHETHI U 3BE31IEI7

MNAHETA

L e ()rmmmmmmmmmmm e r

NEPULENIAN ADESTNIA

JUis Kak0M BENMYMHBI OMPEACIIUTE XapaKTep M3MEHEHHsI M MOCTaBbTe B Tabmuie 3HaK «V»
B HYKHOU KJICTKE TaOJIUIIBI.

Bennuuna XapakTep U3MEHEHUS! BEIMUUHBI

YBCIIMYNUBACTCA YMCHBIIACTCA HC U3MCHACTCS

Cuia TIroTeHus

Kunernueckas sHeprus

ITotennmanbpHas OHCPTHUA
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Kon

BIIP. ®u3uka. 11 knacc. Bapuanr 10

Cpsi3aHHas cUCTEMa »JJIEMEHTApHbIX YaCTHUI[ CONEPXKUT 25 »51eKTpoHoB, 30 HEWTpPOHOB
u 25 nporonoB. Ucnone3ys ¢parment [lepunoauueckoii cuctemsl s1emenToB .M. Mennaeneesa,
ONPEIETUTE NOHOM MJIM HEUTPAIBHBIM aTOMOM KaKOI'O 3JIEMEHTA SIBIISIETCA 3Ta CUCTEMA.

25 26 27 28
Mn Fe Co Ni
54,938 55,847 58,9332 58,71
MapraHey Meneso KobanbT Hukenb
35 36
Br Kr
79,904 83,80
bpom KpunToH
43 44 45 46
Tc Ru Rh Pd
[99] 101,07 102,905 106,4
TexHeynmn PyTteHun Poaun Mannagun
OTBeT:
@ Ha pPUCYHKaX TIPUBCACHBI CICKTPbBI H3JIY4YCHUA ATOMAPHBIX IIApOB TICJIMA, BOJOpOAA

1 HEM3BECTHOrO rasa (cm. puc.). ConepkKuT M 3TOT ra3 reauil u Bogopoa? OTBET MOSICHUTE.

400 550 600 700 HM

450

500
He

H

ra3s

OtBeT:
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BIIP. ®usmka. 11 xmacc. Bapuant 10 KOJ—I

[Tepeoie 30 mun. Karts aBuranach mo mpsSMOJMHEHMHOMY Yy4YacTKy JIOpPOTH Ha BEJIOCHIIENE
CO CKOpOCThIO 16 KM/4, a 3aTeM B TeUEHHE MOyyaca MEemKOM cO CKOpOocThio 6 kM/4. [locTpoiiTe
rpaduK 3aBUCUMOCTH KOOpAMHATHI KaTu OT BpeMeHM Ha BceM myTd. Hagano koopawHAat
COOTBETCTBYET Hayaly JBHKEHHUS, OCh X COBIAJAET C HANPABICHUEM JIBUKEHHUS IEBOYKH.

X, KM A
12
10

[\ I S e

Y

OnexTpuueckas JUHMS Ul PO3ETOK B KBApTHPE OCHAILEHA aBTOMAaTHYECKUM BBIKIIIOUATEIIEM,
KOTOPBIH pa3MBIKaeT JIMHUIO, €CIIM MOTpelisieMas BKIIOUECHHBIMH TPUOOpPaMU CyMMapHas
3JEKTpUYECKas MOITHOCTh npeBbimaeT 5,5 kBt. Hanpsixkenue snexrtpuueckoit cetu 220 B.

B Tabnuue npencraBieHbl  3JEKTpUYECKHE MPUOOpPHI, HUCHOJIb3yeMble B  KBapTHUpE,
U IOTPEOIIEMBI MU AJIEKTPUUECKUI TOK ITpH HamnpspkeHuu 220 B.

Inexkmpuueckue npudopui Ilompeonaemotii 21eKkmpuueckuii mox, A
(npu nanpsasxcenuu cemu 220 B)

JlyXoBKa 3JieKTpuuecKast 10,5
[TocynoMoeuHast mammnHa 8,2
Koderapka 6,8
XO0JIOAUILHUK 0,8
DJIEKTPUYECKUN YaHHUK 8,2
IbL1ecoc 3,0
CrupasibHas MalIMHa 2,0
[1na3MeHHBIN TeEeBU30D 1,6
YTI0T 5,0

MOXHO JIM  OZHOBPEMEHHO  BKJIIOUHUTH  DJJIEKTPUYECKYH)  JIYXOBKY, IIOCYJIOMOEUYHYIO
U CTUPAJIbHYIO MAIIMHBI? 3aUIIUTE PEIICHUE U OTBET.

Pemenue:

OtBeT:
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BIIP. ®usmka. 11 xmacc. Bapuant 10

C 1OMOIIIBI0 BECOB U3MEPSUIN MAacCy Tela
B Tpammax. [lorpemrHocTp u3MEpeHUi
Macchl paBHA IICHE JICJICHUS [IKAJIbI BECOB
(cM. pHCYHOK).

3anuiuTe B OTBET Maccy Teja ¢ y4ETOM
MOTPEIIHOCTH U3MEPEHUN.

OtBerT: T.

Kon

o 600 400

Y4eHuK wWccienoBan 3aBUCHMOCTb W3MEHEHUS JUIMHBI TPYKUHBI OT CHJIbI, MPUIIOKEHHOU
Kk npyxuse. [lorpemHocts m3MepeHus UIMHBI npyxuHsl paBHa 0,2 cM, a cunel — 0,1 H.
PesynbraTel H3MepeHHii ¢ Y4ETOM X MTOTPEUTHOCTH MPECTABICHBI Ha TpaguKe.

Al cm

EE !

—_— N W B

0 1

2

3

KakoB npu6au3uTtensHo KO3 PULIUEHT yIpyroCcTH NPY>KUHbI?

OrtBer: H/m.

F.H
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BIIP. ®usuka. 11 xmacc. Bapuant 10 KOJ—I

B karymky WHIYKTHBHOCTM BHOCAT MarHHT. llpu sTom B eé
0o0OMOTKE BO3HMKAaeT HMHIYKIMOHHBIM TOkK. Bam HeoOxoaumo
WCCIIeZIOBAaTh, 3aBUCHUT JH CWIa WHAYKIUOHHOTO  TOKA,
BO3HHUKAIOIIEr0 B  KaTylIKe, OT CKOPOCTH HW3MEHEHHUs
MarHWTHOTO TIOTOKA, IPOHMU3BIBAIOMIETO KATYIIKY.
Nwmeercs crnenyromiee 000pyaoBaHuE (CM. PUCYHOK):

— KaTylIKa MHIYKTUBHOCTH;

— amnepmeTp (Ha mKaige KoToporo «0» mocepeauue);

— MarHur,

— COGIMHUTEIIbHBIC TIPOBO/IA.
B otsere:
1. OnumuTe 3KCNePUMEHTAIbHYIO YCTaHOBKY.
2. OnumuTe MopsAAOK ACWCTBUI MPH MTPOBEIACHNUHN HCCIICIOBAHNS.

OtBerT:

VY CTaHOBHTE COOTBETCTBHE MEXIYy TEXHUYECKMMHU YCTPOMCTBAMU M (U3NUECKUMU SIBICHUSIMH,
JIC)KAIIIUMU B OCHOBC HpI/IHI_[I/IHa nux HeﬁCTBHH.

K kaxmo#f mo3WIuu MEpPBOro CTONOIA MOJ0EPUTE COOTBETCTBYIOIIYIO IO3HMIIMIO M3 BTOPOTO
cronoua.

TEXHUYECKUE YCTPOMCTBA OU3NYECKUE ABJIEHUA

A) npgerekTop s OOHApyXEHUS 1) peiicTBME MArHUTHOTO TMOJS HAa JIBHXKYULIYHOCS
METAIJIMYECKUX  MPEIMETOB 3apSKEHHYIO YaCTHILY
B a3pOIIOPTY 2) DIEKTPOMArHUTHAs WUHIYKLHUS

b) mnpubop s XpomMupoBaHH 3) TemioBOE ACHCTBUE TOKA
METaJUINYECKUX U3JeIni 4) XUMHUYECKOE JCHCTBUE TOKA

3anumuTe B TaOIUIy BIOpaHHBIE IIM(PBI O] COOTBETCTBYIOLIMMHU OyKBaMHU.
Al b

OtBeT:
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BIIP. ®usuka. 11 xmacc. Bapuant 10 KOJ—I

Ilpouumaiime hpazmenm uncmpyxkuyuu K MUKpPOBOIHOBOU NeYU U 8bINOSIHUME
3a0anus 14 u 15.

CBY-usny4yeHue akTMyeckuM NpoHMKaeT B NuLLy, MOrnowlasicb coaepXalMmMmcs B nuiie
BOOOW, XMPOM M caxapoMm. ONEeKTPOMarHWTHble BOSHbI 3aCTaBMSOT MOSEKysbl MULLM
ObIcTPO KonebaTtbes. BbicTpble konebaHus 3TMX MONEKYN U ecTb, MO CYTW, TO «TENmoy,
KOTOpOE roTOBUT NLLY.

Henk3a Nnone30BaTeCA NEYLI0, 80N NOBPEXAeHEl ABEPLE UMK YNNCTHUTENW JESPUEL:
* CNIOMaHbI NETNK;
* M3HOCKNCA YIIOTHWTENE;
* 0echOpPMMPOBANCA MW MOFHYNCA KOXYX.
PeMoHT neyn QonxeH NPoOM3IBOOMTE TONMBKO KEANMAWMUMPOBAHHEIN CNELWanucT no
MWUKDOBONHOBOW TEXHUKE.
HUKOT LA He cHMmanTe HapyXHEBINA KOXYX C NeYM.

Pa3orpeBaHue XnakocTm

Bcerga panTe XnakoCcTn NoCToATb MO KpariHen mepe 20 cekyHA Nocre BbIKITOYEHUS neyu,
yToObl AaTb TemnepaType BbIPOBHSATbLCA MO BCeW Tornuwie Xuakoctu. lNepemeluvBante
XNOKOCTb BO BpPeEMS pa3orpeBa. Bbl JOMKHBI onyckaTb B HAMUTKU NNAcTMACCOBYHO JIOXKY
U CTEKNSAHHYO Nanoydky v nepemMeLlnBatb UX Nepen HarpesoM, BO BpeMsl Harpesa 1 no
€ro OKOH4YaHuM.

OtBerT:

IToyemy B MHCTpYKLMM 3aIpeIlaeTCs I0JIb30BAThCSI MUKPOBOJHOBOM II€YbIO, €CIIM U3HOCHIICA
YIUIOTHUTENb, JE(POPMHUPOBAJICS UM MOTHYJICS KOXKYX?

OtBeT:

[ToueMy B MHCTPYKLHMHU PEKOMEHIYETCs IOMEIIATh B HAIPEBAEMYIO JKUJKOCTh IIACTMACCOBYIO
JIOKKY WJIM CTEKJISTHHYIO MaJIOUKy?

© 2018 DenepanbHas ciryx0a 1Mo HaA30py B chepe oOpa3oBanus 1 Hayku Poccuiickoit Ddeneparuu
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Ilpouumaiime mexcm u évtnonnume 3aoanus 16—18.

JBa Tuna ciayxa neab(uHOB

3BYKOBBIE€ BOJIHBI IPUHATO MOJPA3AEIATh HAa JMAIa30H CIBIIHMMBIX YEJIOBEKOM BOJIH,
a Takke WH(]pa3ByK, YyIbTPasByK M 3BYK CBEPXBBICOKOW YacTOThl (WJIM TUIEP3BYK)

(cMm. muarpammy)

Hrbpaseyx Crbiummbi - 38yx YnuTpaseyk

3eyx
CBEPXBLICOKDI
| HACTOTH

A A A

: YnbTpassyx 1000 000 000 My
0Ty 20 Ty 2:]2(]02?1“,[ B MEZLINCKOR (1000 M)
{ AArHOCTHEE
1000 000 My 25 000 000" Ny

(1 MMy

Jlnana3oH W34aBacMbIX U CIBIIHMMBIX 3BYKOB Y Pa3HBIX JXUBOTHBIX MOXKET CHIIBHO
OTJIMYATHCS OT MAINa30Ha 3BYKOBBIX BOJIH, BOCIIPpUHIUMAEMBIX deroBekoM. Hampumep, nenshpun
croco0OeH co3/aBaTh U yJIaBIMBaTh 3BYKH B OoJiee IIUPOKOM JHANa30He, YEM YEIOBEK.

B ciyxoBom ammapare nenb(uHa €CTh JABa TUIA
«BXOIOHBIX BOpoT». «Bopora» mepsoro Tuma —
BBITAHYTasl HWKHSS 4YENCTb. Yepe3 3TH «BOpOTa»
K BHYTPEHHEMY YXy Jeidb(UHA TMOCTYNAIOT BOJHBI
¢ wacroramu 8 - 10°-10°T'x, HaIlpaBJI€HUE KOTOPBIX
COBIIANIACT C HAIpaBJICHUEM 4YeIIOCTH. MMmeHHO 1o
TOMY HAIIpaBJICHUI0 U OCYLIECTBIISIETCS 3XOJIOKALMSL.
«Bopora» BTOpOro tuma — Te Mecra o OOKaM TOJIOBBI
nenbduHa, TAE KOTOA-TO y  JalnéKuX  MPEIKOB
nenb(GUHOB, KUBIIMX Ha Cylle, ObUIM OOBIKHOBEHHBIC
ymu. Yimed, Kak TakKoBbIX, Yy JAelIb()UHOB HET;
Hapy’>KHbIE CIYXOBBIE OTBEPCTHS IIOYTH 3apOCIH,
OJIHAKO 3BYKM OHM IIPOIyCKalOT IpekpacHo. Yepes 3TH
«BXOZIHbIE BOpPOTa» K BHYTPEHHEMYy YXy JAenb(uHa
IIOCTYNAIOT CO BCEBO3MOXKHBIX CTOPOH 3BYKOBBIE BOJIHBI
otHocuTenbHO Hm3kuX wactor (10-10* T'm). Taxum
o0pa3oM, MOXHO TOBOPUTb O JBYX THHAax ciyXa
JeITBE(UHOB.

[IepBrrit TUIL - OCTPOHANPaBJICHHbIN

9XOJIOKAIMOHHBIM CITyX Ha BBICOKUX 4YaCTOTax. M3BECTHO, YTO IJIsl YCIEIIHON 3XOJOKAIUHN
JTUHEHHbIE pa3Mepbl 00bEKTa JOHKHBI ObITH OOJNbIIE WM MO KpaliHeill Mepe mopsiaka IIMHBI
BOJIHBI 3ByKa. UeM MEHBINIE JJTMHA BOJHBI U3JTyYCHHUs, TeM 00Jee MEIKUMH MOTYT OBITh
00BEKTHI, KOTOPbIE HEOOXOAMMO OMO3HATH MIPU TTOMOIIU 3XO-CUTHAJIOB.

Bropo#t tTum ciayxa — ciayX KpyroBoro o03opa; OH IpeIHa3HA4YeH ISl BOCIPUSITHS
nenb(UHOM «OOBIYHBIX» 3BYKOB, 3aMOJHSIONIMX OKpY’Karollee MpocTpaHCTBO. Ha pucyHke
OTPE3KH, OTpAaHUYEHHBIE KPUBOM 1, OTHOCATCA K HXOJOKAIMOHHOMY CIIyXy, & KpUBOM 2 —
K CIyXy KpPYroBoro 063opa. PUCYHOK XOpOIIO WIITIOCTPUPYET OCTPYIO HANpPaBIEHHOCTH CIyXa
MEPBOTO TUTIA U CJ1a00 BBIPAKEHHYIO HAMPABIEHHOCTH CJIyXa BTOPOTO THUIIA.

© 2018 DenepanbHas ciryx0a 1Mo HaA30py B chepe oOpa3oBanus 1 Hayku Poccuiickoit Ddeneparuu 9




BIIP. ®usmka. 11 xmacc. Bapuant 10 KOJ—I

K xakomy nmama3zoHy 3BYKOBBIX BOJH OTHOCSTCS BOJHBI, MCIOJb3yeMbI€ NeIb(OUHAMH IJIs
3XO0JIOKAN?

OTtBeT:

BcTaBbTe mpomyieHHbIE ¢lToBa (CIIOBOCOYETAHMS) B MPEIJIOKECHUE.
«BxoaHpIMH BOPOTAMM» JUIST 9XO0JIOKAI[MOHHOT'O ciayxa nenbpuna CIIY’KHUT

OtBerT:

KakoB MMHMManbHBIA JMHEWHBIN pa3Mep pbIOKH, KOTOPYIO AEIb()UH MOKET OOHApYX HTb,
HCIOJIb3YSl MAKCUMAJIBHYIO U3 YKa3aHHBIX B TEKCTE 4acTOT 3BYKOBOM Jlokauun? CKOpOCTh 3ByKa
B BOJIe IPUHATH paBHO# 1500 m/c.

OtBeT:
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