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BBEJAEHUE

CoBpeMeHHas MOJIOJIEXKb OYE€Hb CHIIBHO YBJIeY€HA My3bIKOU. [TouTH Kaxxablii
MPOXOKUM MOJPOCTOK HOCUT C COOOM HAYIIHUKHU. 3By4aHHE BO MHOTOM 3aBHUCHUT
OT ypOBHSl CUTHajlla Ha ee ywacTkax. KOHTpoiupys CUTrHaid Ha MepexoHbIX
y4acTKaX CXeMbl, Mbl MOXEM CYIUTh O paboTe pazNuyHbIX (HYHKIIMOHAIBHBIX
0JI0KOB: KO3 GUIIMEHTE YCUICHHS, BHOCUMBIX UCKAXEHUSIX U T.J. Tak jke ObIBAIOT
Cllydad, KOT/Ia Pe3ylbTUPYIOIIUNA CUTHAI MPOCTO HEBO3MOXKHO yCIbImaTh. B Tex
clly4asiX, Korjja HEBO3MOXHO KOHTPOJMPOBATH CUTHAJI Ha CIyX, MPUMEHSIOTCS
Pa3IMYHOTO POJia UHAUKATOPHI YPOBHSI.

Leab uccnenoBanusi: PazpaboTka HHANKATOP YPOBHS 3BYyKa.
3agaum nccje0BaHuA:

N3y4nTh XapaKTepUCTHKN HHANKATOPA YPOBHS 3BYKA.
Onucath TPUHITUI pabOTHl MHIUKATOPA YPOBHS 3BYKa.
CrpoekTupoBaTh HHAUKATOP YPOBHs 3ByKa Ha 6aze LM3915.

PazpaboTtath ycTpoiicTBO.

AR

[IpoBecTn aHanu3 kayecTBa pazpabOTaHHOTO YCTPOMCTBA.



1. ”FHAUKATOP YPOBHA 3BYKA U IPUHIIUII ET'O PABOTbBI

B ObITOBOI AJIEKTpPOHWKE MJII WHAWKAIIMKA YPOBHS CUTHAJIA HMCIOIB3YIOT
BCEBO3MOKHbIE WHAMKATOpbl ypoBHsA. Okoso 10 yer Hazax oHU yamie ObUIM
CTPEJIOYHBIMUA M YCTAaHABJIMBAIUCH HA MPOUTPHIBATEIM ayAUOKACCET, HO ceiuac
UCIIOJB3YIOT CBETOAUOAHBIE WIIA Ta30pa3psAHblE HWHIUKATOPHI COBMECTHO CO

CIICHUAIIM3MPOBAHHBIMHA MHUKPOCXCMAaMMU.

Pucynok 1.1 — CtpenouHblii HHIUKATOP YPOBHSA 3BYKA.

Nuaukatop ypoBHSI TPOMKOCTH 3BYKa — 3TO MPUOOP, KOTOPBIA O0TOOpa)xaeT
3BYKOBOM CHUTHaJ, wu3MepsieMblii B neunubenax. [ oToOpakeHHs MOTYT
UCTIONIb30BATHCSl PA3HOOOpa3HbIe CTPEJKH, AUOJBI, AUCIJICM U MHOTOE JIPYyroe, B
3aBUCUMOCTH OT UJIEH U300peTarTers.

W3mepenne ypoBHS B Jenubenax oO3HA4aeT CpaBHEHHE JaHHOTO
U3MEPSIEMOr0 YPOBHSI C HEKUM OIOPHBIM «HYJIEBBIM» YPOBHEM, 0003HAUYCHHBIM
kak 0 nb. Takum oOpazom, ob6o3Hauenue «0 ab» — 3TO Tak Ha3BIBAEMBIN
«OTHOCHUTEJIbHBIN HYJIEBOW» YPOBEHb, YKA3bIBAIOIIWI JIUIIb HAa TO, YTO YPOBEHB
JJAHHOTO CHUTHaja TOYHO PaBEH HEKOEMY YPOBHIO, YCIOBHO NPUHSATOMY st
JAHHOM TOYKM TpakTa B KauyecTBE ONOPHOTO, HOMHUHAIBHOTO. YPOBEHb,

MPEBBIIAIONINN  OMOPHBIM, 00O03HAuaeTcs B Jenubenax co 3HAKOM  «IUTHCH



(manpumep, +3 nb), a MeHBIIHIT OMOPHOTO — B AeNMOETaX CO 3HAKOM «MHUHYC)
(manpumep, —6 1b).

B cTryausx BemiaHus ¥ 3ByKO3allMCH MPHUHATO KUCIIOJIb30BaTh BEIUYUHY Abu.
B sToM cnydae wu3MepsieMoe HaNpsHDKEHHE CpPaBHUBAETCA € TaK Ha3bIBAEMbBIM
aOCOJIIOTHBIM HYJIEBBIM YPOBHEM. JTO HampsbKeHHe mpuHUMaeTcs paBHbIM 0,775
B. DTta HemHoro HeynoOHas A 3amoMUHaHUS Ludpa Npunuia B CTYIUHHYIO
IPaKTUKY M3 TeX 00JacTeil 3BYKOTEXHHUKH, /i€ IS OLIEHKM YPOBHS CHIHaja
BAKHEE HM3MEPATh HE €ro HAINpSKEHHWE, a AIEKTPUUYECKYH0 MOIIHOCTh. WM Torma
MOXHO OBLIO OBl YpOBEHb OLICHMBAaTh B €IWHULAX 1bm, cpaBHUBas JaHHYIO
MOIIHOCTB C OIOPHOM, 32 KOTOpYI0 npuHumaercs 1 MBT Ha conporuBnenun 600
Owm. (Takoe compoTuBIEHHE XapaKTEpHO, HANpUMEp, A MEIHON TerneOoHHOM
JIMHUH CBS3H).

B obnacTn akycTHyeckuxX U3MepeHuil MoIb3yITCs TEMHU Ke JlenuoenaMu, HO
yKe s 0003HaueHus ypoBHs 3ByKoBoro namieHust (SPL). B artom ciywae 3a
onophuyo Bennunny 0 n1b SPL npuanmaercs 3BykoBoe naBieHue, paBHoe 2 X 10—-5
I[la, TO €CTh 3BYK, COOTBETCTBYIOIIMI NOPOTY CIYyXOBOI'O OLIYLIEHUSA. A YPOBEHb
MOIIIHOCTH aKyCTHYECKOI0 CUTHajla, COOTBETCTBYIOIIMI ATOMY MOPOTY, U3MEPSIOT
B 1b PWL no oTHOmIEHUIO K ONOPHOW BenunHe, paBHoil 10—12 BT.

Briaenstor Tpu THIIa U3MEPUTENIEH YPOBHS 3BYKA:

1. N3mepurens cpennux 3HaueHuid (VU-meter, WM «BOJIOMETP») —
M3HAa4YaJIbHO AHAJIOTOBBIM CTPEIOYHBIM MpPUOOp, AMHAMUYECKUE XapaKTEPUCTHKU
KOTOPOTO  ONPENENISIOTCS  WHEPUUMOHHBIMH  MapaMeTpaMH  CTPEIOYHOTO
uHaukaTopa. beut pazpadotan B 1939 roxy BellLabs, CBS u NBC njist usmepenust
U CTaHJApTU3allUU YpOBHEH B TeneOHHBIX JIMHUAX. B mocrnenHee Bpemsi Takue
U3MEPUTENTM YacTo [eJaloTCsd HE CO CTPEJOYHBIMU HMHAMKATOpaMHU, a CO
CBETOJAMOJHBIMU WJIM HMHBIMA CBETOBBIMHM YyKazaTensimMu. [locTosiHHas BpeMeHu
MU3MEPUTEIBHON CXEMBbI JJIS 3TOr0 THUMa W3Mepurtenei ypoBHsa cocrtasisier 300
MUWJUIMCEKYHZI, 4YTO  HauOoiee  MNPUOIMKEHHO  OTpaKaeT  CyObEKTUBHO

BOCIIPHHUMAEMYIO YEJIOBEKOM IPOMKOCTH[9].



2. N3meputens neiictByromux 3HaueHui (RMS, cpenHekBaapaTUuHbIN)
MOKa3blBAET  BEJIMYMHY  HANpsDKEHWS,  [NPONOPUUMOHAIBHYIO  pEaJbHOU
JIOJITOBPEMEHHOM MOITHOCTH CHUTHAja, €ro «TEIUIOBOM JKBUBaJEHT». Jlydiume
RMS-u3meputen MOCTPOGHBI C HMCIOJIB30BaHHMEM TepMorpeoOpa3oBaTenen —
HCCIIEyEMOE HaIPSKEHNE HArpeBaeT TEPMOAJIEMEHT, 110 TEMIIEPATYPE KOTOPOTO U
CyIST O BEIWYMHE HalpsKeHWS. B CBSI3W ¢ M3IWIIHEW WHEPUHOHHOCTHIO,
NPUMEHSIOT JJIs1 U3MEPEHUS YPOBHS IIIYMOB.

3. [TuxoBbIit u3meputens (PPM):

. Tounslii nukoBbI u3Mepurens (True PPM) — otpaxaeT TOYHBIC
IIKOBBIE 3HAYCHHUS YPOBHS HE3aBUCUMO OT JUIUTEIIBHOCTH 3BYKOBOT'O CUTHAJA.

. KBazunukoBeiii u3meputens (QPPM) — mnoka3piBaeT NHKOBBIE
3HAQYEHUS YPOBHEW CUT'HANa, NMPEBBIIAIOIINAE 33JaHHYIO JJIUTEIBHOCTH BPEMEHU
UHTETpaly. 3HaUYeHUs] MEHbILIEH IIUTEIbHOCTH, YeM BpEeMsl MHTErpauuu OyayT
OTOOpakaTbCcs C MEHBIIMM ypOBHEM, dYeM Impu wu3MepeHuu True PPM.
KBa3unukoBeIil ©3MEPUTEIH JOJKEH UMETh BPEMSI HHTETPALIMH 5 MUJUIUCEKYH/I.

. Boi6opounblii mukoBbiii u3Meputens (SPPM) — wusmepurens mis
nM(POBOM 3BYKO3ANMKMCH, KOTOPBIA IMOKa3bIBAET 3HAUEHHS BBIOOPKH LU(POBOro
cCurHajia. MOXeT UMeTh OJHOBPEMEHHO  XAPAaKTEPUCTUKHM TOYHOIO H
KBa3UIIMKOBOT'O U3MEPUTEIISL.

Bpewmst unTerpaniu — 3TO BEIMYMHA, XapaKTepu3yrollas ObICTPOICUCTBUE
mMepurens. Onpeaensiercs JIIUTEIbHOCTBIO TaKOW OJWHOYHOM TOHAJbHOU
IIOCBUIKM, NPU KOTOPOM YyKa3aTellb MHAUKATOpPA NOXOAHMT A0 OTMETKH B —2 Ab.
Bpems Bo3BpaTa — 3TO BpeMms, 3a KOTOpOE€ yKas3aTelab WHIWKATOpa MOCIe
OTKJIFOYEHUS] OT €ro BXOJa CUTH&JIAa HOMHWHAJIBHOIO YPOBHS OITyCKAaeTCsS [0
ormeTku B —20 ab. B orinnume oT KBazunukoBbiX, y VU-U3MepUTENIEN HET NBYX
pa3HbIX BPEMEH HMHTErPALMM U BO3BPATA, & €CTh TOJBKO OJIHO, OJMHAKOBOE IS
0o0OMX HalpaBJCHUN NEepeMEIIeHUs yKa3aTels, OHO Ha3bIBAETCS MOCTOSIHHON
BpeMeHU. B MexaHnyeckux (CTpeOoYHbIX) MPUOOpax 3TO BpeMs OMpEeNeisieTcs

KOHCTPYKTUBHBIMU OCOOEHHOCTSAMH HMX MOABMKHON crcTeMbI[10].



C TmosiBICHHEM CBETOIUOJHBIX WHIUKATOPOB IMOSBUJIACH BO3MOXXHOCTH
copmemiatb VU win RMS u nukoBbie u3mepuTenu Ha ofaHOM mmkaie. Taxxke
IPUMEHEHUE CBETOJHMOJOB TO3BOJIMIO YIACPKUBATh WHIMKAIIUIO MaKCHMaJIbHOTO
3HAUCHHS «TOYKOM», Ha3eiBaemMoii PeakHold. I3-3a goctaroyHo OOJBIIOrO
BpeMeHn e€¢ 3aBucaHuMs (1—3 C) HET HEOOXOJMMOCTH ITOCTOSHHO CIICIUTH 3a

HHAUKATOPOM.

Pucynok 1.2. - UnnukaTop Ha muiate.

Mukpocxema TMO3BOJSET YOPABIATH IIKAJIOH H3 N-0r0 KOJUYECTBA
CBETOJIMONIOB, OTOOpakas Ha HEWl ypoBeHb 3BYKOBOTO curHama. CurHam He
00513aTeNIbHO JOJIKEH OBITh 3BYKOBBIM.

Otnuune ot gpyrux wmukpocxeM (LM3914 u LM3916) y LM3915
3aKJII0YaeTCs B TOM, YTO JEJIHUTEIb PACCUUTAH TaK, YTO BKIIIOUEHHE KaXKIOTO
MOCIIEAYIOIETO CBETOINO/IA IPOUCXOIUT MPH YBETMUYCHUN HAIPSHKEHHS BXOTHOTO
curnaia B v2 pas (Ha 3 1B), 94T0 y100HO 11 KOHTPOJIS MOIIHOCTH yermuTens[11].

[TpuHIIMNIFaTBEHAS SIEKTPUYECKast CXeMa MHIMKATOpa YPOBHS 3ByKa COCTOMUT
U3 JIByX KOHJIEHCATOPOB, JEBSITH PE3UCTOPOB W MHUKPOCXEMBI, HATPY3KOM st
KOTOPOW CIIy’KaT JecsiTh CBETOAMOAOB. i ynoOCTBa MOJIKIIOUEHUS MUTAHUSA U
ayquocurHaia €€ MOXKHO JOTIOJIHUTh JBYMsl pa3dbéMamu moj naiiky. CoOpatb
TaKO€ TMPOCTOE YCTPOHMCTBO TMOA CHIy JI0OOMy, Jake HaYMHAIOIIEMY,

PaIHOIFOOUTENIO.



TunoBoe BKJIIOYEHHE MPEAyCMATPUBAET IUTAaHUE OT HUCTOYHHKA 12B,
KOTOpo€ IMocTymaer Ha Tpetuid BbiBog LM3915. Ono ke, uyepes
TOKOOTpaHUYMBarOMi pe3uctop R2 u nBa ¢unbTpyromux kouaeHcatopa Cl u
C2, unér na ceeroguonbl. Peauctopel R1 n R8 ciyxar mist cHU»KeHUs SIpKOCTH
MOCJIETHUX JIBYX KpPAaCHBIX CBETOJMOJIOB U SIBJISIOTCS HeoOsi3aTeabHbiMHU. 12B
TaK)Ke MPUXOIUT HA TMEPEMBIUKY, KOTOpas ympaBiseT pexxumoMm padotel MMC
yepe3 BbIBOA 9. B pasoMKHYTOM COCTOSIHUM CXeMa pabdOTaeT B PEKUME «TOUKA,
T.€. IPOUCXOJIUT CBEYEHUE OJHOTO CBETOAMOAA, COOTBETCTBYIOLIETO BXOJHOMY
CUTHAITy. 3aMbIKaHUE MEPEMBIYKU MEPEBOJUT CXEMY B PEXHUM «CTOJOMK», KOraa
YPOBEHb BXOJJHOTO CHTHAJIA TIPOTIOPIIMOHAIICH BBICOTE CBETAIIErocs cronomna[l2].

PesuctuBHbIil nenutenb, coOpannbii Ha R3, R4 u R7 orpanuuumBaer
YPOBEHb BXOJHOIO CUTHama. bosee TodHas HACTpPOWKa OCYIIECTBISIETCS
MHOTOOOOpPOTHBIM ~ MOJCTPOEUHbIM pe3uctopoM R4. Pesuctop R9 3anmaer
CMEILIEHUE JJsi BEpPXHEro YpoBHS (BbIBOA 6), TOYHOE 3HAYEHHE KOTOPOTO
onpenensercs conporusieHueM R6. HkHull ypoBeHs (BbIBOA 4) NPUCOSTUHSIETCS
K o6memy npoBojay. Pesuctop RS (BeiBoa 7,8) yBenmuuMBaeT BEIUUYUHY OTIOPHOTO
HaIpSHKEHUS M BIMSET Ha SPKOCTh cBeToanonoB. MenHo RS 3amaér Tok yepes
CBETOAMOIBI U paccumThiBaeTcs mo dopmyne: R5=12,5/ILED, rne ILED — Toxk
OJIHOT'O CBETOJIMOIA, A.

Nunukatop ypoBHs 3Byka paboTaeT cieAyrolmmMm oOpa3oM. B MomeHT,
KOI'/Ia BXOJHOM CUTHAJI ITPEOJI0JIEET MOPOT HUMKHETO YPOBHSI TUIFOC CONPOTUBIIEHUE
Ha IPsIMOM BXOJIE TIEPBOT0 KOMIMApaTopa, 3aCBETUTCS MEPBbI CBETOAUOA (BBIBOJ
1). HanbHeilliee HapacTaHUE 3BYKOBOTO CHTHaja NPHUBEAET K MOOYEPENHOMY
CpabaTbIBaHHIO KOMITAPATOPOB, O YEM JACT 3HATh COOTBETCTBYIOUIMI CBETOJUO/.

Bo n3bexxanne neperpesa kopnyca UMC, ne cnenyet npessimath Tok LED 6onee

20 MA[13].



2. 3BBYK U EI'O XAPAKTEPUCTUKU

3BYK - 3TO pacOpOCTPaHAIOUIMECS B YIPYTUX Cpelax - ra3zax, KUIAKOCTIX U
TBEPJIBIX TEJAX - MEXaHUUYECKHE KOJIeOaHuUs1, BOCIPUHIUMAEMbIE OPTaHaMHU CITyXa.

Kakx u mrobast BomHa, 3BYK XapaKTEpPU3YeTCS aMIUIUTYIOH M CIHEKTPOM
yacToT. OOBIUHBIN YEeTOBEK CIIOCOOEH CIIBIIATH 3BYKOBBIE KOJIEOAHUS B AUANa30HE
gacToT oT 16-20 I'y 1o 15-20 kI'11. I'poMKOCTh 3ByKa CI0KHBIM 00Opa3oM 3aBHUCHUT
0T 3¢ $EeKTUBHOTO 3BYKOBOTO JABJICHHS, YaCTOTHl U (POPMBI KoseOaHuil, a BRICOTA
3BYKa - HE TOJIBKO OT YaCTOThI, HO ¥ OT BEJIMUMHBI 3BYKOBOTO JaBiicHUsI[1].

Cpenu CHBIIMMBIX 3BYKOB CIIEIyeT 0C000 BBIACIUTH (DOHETHUYECKHUE,
pedeBbie 3BYKHM U (OHEMBI (M3 KOTOPBIX COCTOMT YCTHAsl pe€ub) U MY3bIKAJIbHBIC
3BYKH (M3 KOTOPBIX COCTOUT MY3bIKa). My3bIKaJbHbIE 3BYKH COJIEpKAT HE OJMH, a
HECKOJIbKO TOHOB, @ MHOI/IAa U IIYMOBBIE KOMIIOHEHTHI B IIMPOKOM JHana3oHE
4acToT.

* BeIcoTa 3ByKa - ONpEENseTcsl 4aCTOTOM 3BYKOBOUM BOJIHBI (WJIH, IEPUOIOM
BOJIHBI). UeM BbIIIIE YaCTOTa, TEM BBIIIE 3ByYaHUE.

BricoTa 3Byka uzmepsiercs B repuax (I'u, Hz) wnu xunorepnax (KI'u, KHz).
Il Tu = 1/C, To ectb konebanue B 1 'l COOTBETCTBYET BOJIHE C MEPHUOJOM B 1
CEKYH]y.

I'pOMKOCTP - 3TO YpPOBEHb MOIIHOCTH, KOTOpas MPOMNOPLUUOHATIbHA
aMIUTMTY€ 3BYKOBOTO CHUTHaja. ['pOMKOCTh ompenesitoT B 1b - OTHOCUTENBHO
craggaptHoro 3HadeHuss 1 wmBrt. Torma mkama mnpuobperaer abCoOMIOTHOE
3HA4YCHHUE.

* I'poMKOoCTh 3ByKa OMNpEACNSIeTCS aMIUIUTYyA0M curHaiga. Yem BbllIe
aMIUTUTY/Ia 3BYKOBOM BOJIHBI, TeM rpoMue curHai. OHa u3MepsieTcs B enuoenax u
o0o3Havaetcs Ab.

YPpOoBHU 3BYKOBOTO IaBJICHUS, XapaKTEPHBIE ISl pa3IUYHBIX UCTOYHUKOB:

* bonesoii mopor - 130 ab.

* PeakTuBHBIN nBUTaTesb (B cajione camorera) - 80 nb.

* Herpomkuii pazrosop - 70 ab.

* [IIopox B Tuxou komHare - 40 nb.



e [Ilymsl B cTyauu 3Byko3anucu - 30 nb.

* [Topor casimumoctu - 0 ab.

CBoiicTBa 3ByKa U €r0 XapaKTEePUCTHKH

OcHoBHbIe (uU3MYeCKHE XAPAKTEPUCTHKH 3BYKa - 4acToTa H
WHTEHCUBHOCTH KosieOannii. OHH U BIUSIOT Ha CIIyXOBOE BOCTIPHUSTHE JIToAeH [2].

Ilepuogom KojeOaHUsT HA3bIBAETCS BpEMsl, B TEUEHUE KOTOPOIO
COBEpILAETCS OAHO MOJHOE KosebaHue. MOKHO NMPUBECTU B MPUMEP KayaroIUNCs
MasTHHUK, KOTZla OH W3 KpalHEro JIEBOTO IIOJIOXKEHHUs NEPEMEIAeTCs B KpaiHee
IIPABOE U BO3BPAILAETCS OOPATHO B UCXOIHOE IOJIOKECHHUE.

YacroTa KoJiebaHmii - 3TO YKCIIO MOJIHBIX KoueOaHui (IEpUoOOB) 3a OJHY
CeKyHJly. DTy eIuHuIly Ha3biBatoT repueM (I'm). Uem Oombie yactora KojaeOaHui,
TeM 0oJiee BBICOKUI 3BYK MBI CIIBIIINM, TO €CTh 3BYK UMEET 0oJiee BHICOKUI TOH. B
COOTBETCTBUM C NMpUHATON cuctemoi enuHul, 1000 I'm Ha3piBaeTcs Kuiorepuem

(xI'), a 1.000.000 - merarepuem (MI'1).

A Amnnutyaa BbICOKUWA TPOMKNN 3BY!

Bpems

Pucynoxk 1.1. - 3BykoBas BoJiHa

PacnipenejieHue Mo 4acToTaM: CIBIIIMMBIE 3BYKH - B mpeaenax 15 ' - 20
k[, maGpa3Byku - Hwke 15 Ty ynbrpasByku - B mpeaenax 1,5104 - 109 T'm;
runep3Byku - B mpenenax 109 - 1013 I'n.

VX0 yenoBeka Hanbosiee YyBCTBUTENIBHO K 3ByKam ¢ yactotod oT 2000 mo
5000 I'm. Hambonee octpora cimyxa HaOmromaetcs B Bospacte 15-20 mer. C
BO3PACTOM CIIyX yxyiraercs[3].

C mepuosoM M 4acTOTOM KoJeOaHWN CBSI3aHO TOHSATHE O JJIMHE BOJHBIL.
JInMHOW  3BYKOBOW  BOJIHBI ~ HAa3bIBA€TCS  PACCTOSIHUE  MEXAY  JABYMs

MMOoCJICA0BATCIbHBIMHA CTYIICHUAMHA WJIN Pa3pCKCHUAMU CPCAbI. Ha IMpuMEPEC BOJIH,



pacTpOCTPAHSIOUINXCS Ha MOBEPXHOCTU BOBI, - 3TO PACCTOSHUE MEXIY ABYMS
rpeOHAMM.

3BYKH pasnuYalTCcs Takke 1o TemOpy. OCHOBHOH TOH 3ByKa
COIPOBOXAAETCA BTOPOCTENEHHBIMUA TOHAMH, KOTOpBIE BCETJa BHIIIE IO YaCTOTE
(obeprona). TemOp - ATO KadyeCTBEHHas XapaKTepuUCTHKa 3Byka. Uem OoJblie
00EpTOHOB HAKJIAJIbIBAETCS HA OCHOBHOHM TOH, TeM '"couHee" 3BYK B MY3BIKaJIbHOM
OTHOILICHUHU.

Bropasi ocHOBHasi XapaKTepUCTHKA — aMIUIMTyJda KoyiebaHWi. OTo
HauOoNbIIee OTKJIOHEHHE OT TIOJIOKEHUST PABHOBECHS NPU TapMOHHYECKHX
koneOanusix. Ha mpumMepe ¢ MasTHUKOM — MaKCHMallbHOE OTKJIOHEHHE €ro B
KpaiiHee JieBO€ MOJIOKEHHE, 00 B KpailHee MpaBoe MOJIOKEHUE. AMIUIUTYIA
KOJICOAHUH OTIPE/IeIIIeT HHTEHCHBHOCTR(CIITY) 3ByKa[4].

Cuna 3Byka, WMIM €ro HHTEHCUBHOCTb, OIPEAENAETCS KOJUYECTBOM
aKyCTUYECKOHN 3HEpPIruu, MpOTEKAIoIEel 3a OJHY CEKyHAY 4epe3 IUIOIIa b B OIUH
KBaJIpaTHBI caHTuMeTp. CremoBaTeNbHO, MHTEHCHUBHOCTh AKyCTHUYECKHX BOJH
3aBHCHUT OT BEJIMYMHBI aKyCTUYECKOTO JAaBJICHMS, CO3/1aBA€MOI0 MCTOYHHUKOM B
cpere.

C MHTEHCHBHOCTBIO 3ByKa B CBOIO O4Yepelb CBs3aHa TI'POMKOCTb. Yem
OoJbllle MHTEHCHUBHOCTh 3ByKa, TeM OH rpomue. OJHAKo 3THU MOHSATHS He
paBHO3HAYHBI. [ POMKOCTBH — 3TO Mepa CHUJIBI CITyXOBOTO OIIYIIEHUS, BEI3BIBAEMOTO
3BYKOM. 3BYK OJJUHAKOBOW MHTEHCUBHOCTHU MOXET CO3/1aBaTh y Pa3IMYHbIX JIOJIEH
HEOJMHAKOBOE II0 CBOEW TPOMKOCTH CIyXOBO€ BocmpusThe. Kaxaplii deoBek
00J1aJjaeT CBOUM MOPOT'OM CJIBIIITUMOCTH.

3ByKM OuY€Hb OOJIbLIOW MHTEHCHBHOCTH YEJIOBEK MEpecTaéT CIHbIIIATh U
BOCTIIPMHUMAET MX KakK OIIYIICHWE JaBJCHHUS M Jnaxe Oomu. Takyio cuily 3ByKa
Ha3bIBAIOT TOPOroM 00JIeBOTO OrIyIieHus[5].

Ilym. My3bika. Peyb.

C To4YKH 3peHHS BOCIIPHUSTHS OpTaHaMU CITyXa 3ByKOB, X MOKHO Pa3/IeIUTh
B OCHOBHOM Ha TpU KaTEropuH: IIyM, My3blka U peyb. DTO pa3Hble 00JIacTu

3BYKOBBIX SIBJICHUM, 00J1aatolye crienupuyecKkon s yeaoBeka nHhopMaIue.



Ilym — 310 GeccucteMHOE couyeTaHHe OONBIIOTO KOJIWYECTBA 3BYKOB, TO
€CTh CJIIMSIHHUE BCEX 3TUX 3BYKOB B OJIMH HECTPOIHBIN ronoc. Cunuraercs, 4To Urym
— 3TO KaTeropusi 3ByKOB, KOTOPask MEIIAET YEIOBEKY WUIIU Pa3/Ipaxact.

JItoqu BBIAEPKUBAIOT JIMIIb ONPENENEHHY0 103y myma. Ho ecnu mpoxoaut
4yac — IpyTrou, U IIyM HE MPEKPAILAETCs, TO MOSBIISIETCS HANIPSKEHUE, HEPBO3HOCTD
U Jaxke 00J1b.

3BYKOM MOKHO YOUTh 4elloBeKa. B cpenHue Beka cyliecTBoBaIa Jaxe TaKas
Ka3Hb, KOTJa 4YEJOBEKa CaXalld TMOJl KOJIOKOJI W HauyuHAId B HEro OuTh.
[TocTeneHHO KOMOKONBHBIN 3BOH yOuBai uenoBeka. Ho 3To Obl1o B cpeqHue Beka.
B nHame Bpems MNOSBUIMCH CBEPX3BYKOBBIE CAaMOJIETBI. Ecimm Takon camoJET
poJIETUT Haj ropojioM Ha BeicoTe 1000-1500 meTpoB, TO B 1OMax JOMHYT CTEKJIA.

My3bika — 3T0 0c000€ SIBIEHUE B MUPE 3BYKOB, HO, B OTJIMYUE OT PE€UYH, OHA
HE Tnepeaa€T TOYHBIX CMBICIOBBIX WM  JIMHTBUCTUYECKUX  3HAYEHUM.
OMOLIMOHAJIBHOE ~ HACBIIIEHHE W  MPUITHBIE  MY3bIKAJIBHBIE  aCCOLMALINU
HAYMHAIOTCS B paHHEM JETCTBE, KOrja y peOEHKa em€ CIOBECHOro OOUICHUS.
PutmMbl M HameBbl CBS3BIBAIOT €r0 C MATEPbIO, a IMEHHE W TAaHIbI SBISIOTCA
AJIEMEHTOM OOIeHUusT B Wrpax. Poiab My3bIKM B JKM3HM YEJOBEKAa HACTOJBKO
BEIMKAa, 4YTO B TOCIEAHUE TOIbl MEIWIIMHA TPUMUCHIBAET €l IieeOHbIe
cBoticTBa[6].

C mnomomipl0 MY3BIKM MOXHO HOPMaju30BaTh OWOPUTMBI, O0ECTEUYUTH
ONTUMAaJbHBIN YPOBEHB AEATEIBHOCTU CEPACYHOCOCYTUCTON CUCTEMBI.

A Bellb CTOUT JIMIIb BCIIOMHUTH, KaK COJIIaThl UAYT B O0H. VMcriokoH BeKoB
necHs OblJ1a HEMPEMEHHBIM aTPUOYTOM COJIJATCKOIO Mapia.

Peunb — BakHeliIIee CPEICTBO MBIIIUICHUS U 00IIeHUs J1toei. Peus cocTtout
u3 0ojiee WJIM MEHEE JJIMTEIbHBIX IIYMOB M TOHOB, COCTaBJISIOIIMX TPYIIIIHI.
OBnazeHne peyblo MPOUCXOAUT €Ile B MIIAJEHYECKOM BO3pacTe, Korma peOoEHOK
€lI€ TOJBKO CIYIIAET W MBITAETCS BOCHPOU3BECTH CaMbI€ HECIOXKHBIE M JIETKO
IIPOM3HOCUMBIE CJIOBA: «MaMay» U «mamna»[7].

3aKoHBI pacpoCTPAHEHHsI 3BYKA.



K OCHOBHBIM 3aKOHaM pacHpOCTPAaHEHUsI 3BYKa OTHOCSTCS 3aKOHBI €ro
OTpaXEHUSI W TIPEIIOMJICHUSI HAa TPAHUIAX PA3IMYHBIX CpPell, a TaKke TUuGpaKIus
3BYKa U €ro paccesHue Mpu HaJUYUK NPETSITCTBUN U HEOJHOPOJAHOCTEN B Cpelie U
Ha IPaHULIax pas3zelia Cpe.

Ha panbHOCTH pacnpocTpaHeHUsl 3ByKa OKasblBaeT BIMSHUE (PaKTop
MOTJIONIEHUS 3BYKa, TO €CTh HEOOpPATUMBIN Mepexoj] YHEPTrur 3BYKOBOM BOJIHBI B
JPYTUE BUBI SHEPTHH, B YaCTHOCTH, B TEIUT0. BasKHBIM (haKTOPOM SBIISIETCS TAKXKe
HAIpPaBJICHHOCTh M3JIYYEHUSI U CKOPOCTh PACIPOCTPAHEHMSI 3BYKa, KOTOpas
3aBHCHT OT CpeJibl B € crienuduaeckoro coctossHusA[8].

OT uCTOYHMKA 3BYyKa aKyCTHYECKHE BOJHBI PacCHpOCTPAHSIIOTCS BO BCE
cTopoHbl. Ecnu 3BykoBas BOJIHA MPOXOJUT YE€pe3 CPABHUTEIHLHO HEOOJIbIIOE
OTBEPCTHUE, TO OHA PACIPOCTPAHSIETCS BO BCE CTOPOHBI, @ HE UAET HAMPABICHHBIM
nyukoMm. Hanpumep, ynudHbie 3ByKH, TPOHUKAIOIINE YEPE3 OTKPHITYIO (HOPTOUKY
B KOMHATY, CJIBIIIHBI BO BCEX €€ TOUKAaX, a HE TOJBKO MPOTUB OKHA.

XapakTep pacupoCTPaHEHHSI 3BYKOBBIX BOJH Yy TMPEMSATCTBUS 3aBUCUT OT
COOTHOIIEHUSI MEXKIY pa3Mepamu MPENATCTBUA U JUIMHOW BOJHBI. Eciu pazmepbl
MPENATCTBUS MaJibl M0 CPAaBHEHUIO C JJIMHOW BOJIHBI, TO BOJHA OOTEKAaeT 3TO
MPENATCTBUE, PACTPOCTPAHSISICH BO BCE CTOPOHBI.

3BYKOBbIE€ BOJIHBI, TPOHUKASI U3 OJHOUN Cpelbl B APYrYHO, OTKJIOHSIOTCS OT
CBOEr0 IMEPBOHAYAILHOIO HAMPABJIEHUSA, TO €CTh MPEIOMISIOTCS. YTO
MPEJIOMJICHUSI MOKET ObITH OOJIbIIIE UM MEHBIIIE YIJIa MaJIeHus. JTO 3aBUCHUT OT
TOTr0, U3 KaKOW Cpebl B KaKyK0 MPOHUKAET 3BYK. ECIIM CKOpOCTh 3ByKa BO BTOPOM
cpene 0oJblie, TO YroJl MpeJoMiIeHUs: OyneT OoJbIle yria najeHus, 1 Ha000poT.

BceTrpedass Ha CBOEM IyTH NPENSITCTBUE, 3BYKOBBIE BOJIHBI OTPAXKAKOTCS OT
HEro MO CTPOTO OMpPEAETIEHHOMY IPAaBUIIY — YIoJl OTPaKEHUs PaBEH YIIly MaJeHus
— C OJTUM CBfI3aHO TMOHATHE 53Xa. Eciam 3ByK oOTpaxkaercs OT HECKOJIbKUX
MOBEPXHOCTEHN, HAXOAIIUXCS HA PA3HBIX PACCTOSHUAX, BOSHUKAET MHOTOKPATHOE
9XO0.

3BYyK pacmpocTpaHseTcs B BHUIE pacxojsmieics cheprudeckol BOJHBI,

KOTOpas 3anoyiHsieT Bc€ 0obuil 00béM. C yBEIMUEHUEM PACCTOSTHUS, KOJICOaHUs



YacTHI[ Cpebl 0cIabeBaroT, U 3BYK paccenBaeTcs. MI3BECTHO, UTO JJISI YBEIIUUEHUS
TATBHOCTH Tepefaud 3BYK HEOOXOAMMO KOHIICHTPUPOBATH B  3aJaHHOM
HampaBieHuu. Kormga ™Mbl XOoTUM, Hampumep, YTOObI HAC YCIBIIIATH, MBbI
MPUKJIAJIBIBAEM JIAJIOHU KO PTY WM MOJIb3yeMCS PYTOPOM.

bonpioe BiausiHME HA JAadbHOCTH PACHPOCTPAHEHHUS 3BYKAa OKa3bIBaCT
nupakiys, TO €CTh HCKPUBJICHUE 3BYKOBBIX Jyued. Uem pasHopoaHee cpenia, TeM
00JIbIlIe UCKPUBJISIETCS 3BYKOBOM JIyd U, COOTBETCTBEHHO, TEM MEHBIIIE JaTbHOCTh

pacrpocTpaHeHus 3ByKa.



3. CXEMA UHAUKATOPA YPOBH4 3BYKA
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[Imrocel aTOM cxeMbl: He Ooiblue pa3Mmepbl, JErkas cOopka, OoJbIIOe

KOJIMYCCTBO BBIXOOOB IJII CBCTOJMOJ0B, HO MOZKHO HOHpO6OBaTB YIIPOCTUTH €C,

HC MCIIOJIB3YA KJII04Ya U IPOCTO 3aMKHYB CXCMY.

Pe3nctop — maccuBHBIN AIEMEHT AIEKTPUUYSCKUX Menei, 001amaronmi

OHpeI[eJ'IéHHBIM WA IICPCMCHHBIM 3HAYCHUCM JJICKTPHUYCCKOT'O COIIPOTHUBIICHH,

NpeIHa3HAYeHHBIN Il TIMHEHHOTO TPeoOpa30BaHus CUJIbl TOKA B HANIPSKEHUE U

HaIIPAKCHUA B CUJIY TOKA, OIrpaHUYCHHA TOKA, ITOTJIOIICHUA BJICKTpI/I‘IGCKOﬁ

SHEPruM M Ap. BecbMa MIMPOKO MCMIOIB3YEMbI KOMIIOHEHT IMTPAKTUYECKH BCEX

AIEKTPUYECKUX U IIEKTPOHHBIX YCTPOUCTB.

CBeToIMo 1 — MOJTYNPOBOTHUKOBBIN MPUOOP C IIEKTPOHHO-IBIPOYHBIM

Nepexoa0M, CO3AI0IINN ONTHYECKOE U3ITyYeHHE MPU MPOIYCKAHUH YEPE3 HETO

QJICKTPHUYCCKOI'O TOKA B IIPAMOM HaAIIPABJICHUH.



3AKVIIOYEHHUE

N3yuyena npenMeTrHas o00J1acTh, AAHO ONPENEIEHUE WHAMKATOPA YPOBHS
3BYKa.

PaccMoTpeHbl BO3MOMKHBIE TEXHOJIOTMM MCIOJIB3yEMbIE TMPU pa3padOTKe
UHIMKATOpa YPOBHS 3BYKA.

PaCCMOTpCHa OCHOBHasi CXCMa YCTPOﬁCTBa.
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