JloKyMeHT NoAnMcaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

WUHdopmaums o Bnagenble:

®NO: NNoktnoHosa OkcaHa eHHaabeBHa

LlomkHocTb: npopekTop no y4ebHoii pabote

Jlata nognucanns: 15.04.2021 18:30:05

YHWUKanbHbIA NPOrpaMMHbIA KIHOY:
0b817ca911e6668abb13a5d426d39e5f1c11eabbf73e943df4a4851fda56d089

MWHOEBPHAYKM POCCHH

DeaepansHoe rocyaapcTeeHHOe OIOKETHOE 00pa3oBaTENLHOE
YHIpeKIeHUE BEICIIETD MPO(HECCHOHATRHOTO 00PA30BaHNA
«lO0ro-3ana HEli rocyXapcTBeHHRIH YHUBEDCUTET»

(KO31Y)

Kadenpa oxpaHbl TpyIa H OKPYRKAIONIEH cpe /sl

CIIEKTPAJIBHOT'O COCTABA H D®PEKTHBHOCTH
3BYKONOI'JIOIHAIOINUX MATEPHAJIOB

MeTonmteckHe yka3aHna K OpOBEAEHHIO TabopaTopHo# paboTH No
OMCUHATUMHE «be30IacHOCTE KU3HeIeATENLHOCTH I CTYICHTOB O4HOH 1
3304HOH (HOPMBI 00yHeHA BeeX CIEHanbHOCTEH H HapaBIeH i

Kypexk 2012



YIK 658

Cocrasurenn: B.M. [lonog, B.B. IOmum, B.B. ITpotacos

PerieHseHT
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Hcenenosanne ypoBHA CNEKTPAILHOIO MYMA, €ro CHEKTPAJILHOTO
cocT#Ba  H  PHPEKTHUBHOCTH  3BYKONOTJOMAKNINHX  MATEPHAJIOB!
METOJMUECKHE YKA3aHM% K [OpOBeNeHWI0 jaoparopHOl paboThl 110
mucuuiuMae «besomacHocTs skusHeAedarensHocTH» / IOro-3am. roc. yu-t;
cocr.. B.M.llonos, B.B.IOmmn, B.B.IIporacor. Kypck, 2012. 9c.:
butnuorp.: c. 8.

Hznaraetcs MeTON MIMEPEHHA YPOBHA 3BYKOBOIO [JABIEHHS CNEKTPaLHOTO
COCTaBa MIyMa ¢ Homoupio npuadopa IMTH-6 B >(ddeKTHRHOCTH 3BYKONOITIOMAIIAX
MaTepHalloB (IKPAHOR).

Tpennajmagens: WA CTYACHTOB OuHOi M 3aounoil ¢opMel ofydeHHH Boex
CreUMATEHOCTEH 1 HanpaBneHHH.

Texcr nevaracTca B aBTOPCKOM pesakiuy

Tloanucano B neyaTs#. 25, @opmar 60x84 1/16.
Ve ney. . 0,52, Vu-usnn 0,47 Tapax 50 5k3. 3akas 455 . Becunaro.
IOro-3ananHEl rocynapeTBeHHE YHEBEPCHTET.
305040, r. Kypck, yi. 50 net Okrabpa, 94.
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HEJIb PABOTEI. OznakoMurbest ¢ npubopoM LA H3MEPEHHA ITyMa,
HOpMATBHEIMH TPeOOBAHMAMH K MpPOWM3BOJCTBEHHKIM IYMaM, MCCIE/IOBATE
3(h(PEKTUBHOCTE HEKOTOPEIX MEP 3AIIHTH OT NIyMa.

OBIIHE CBEJEHUA

Bueapenve B IPOMBILIICHHOCT:  HOBBIX  TEXHOJIOTHYECKHX
[poITeccoB, ABTOMATH3AMA W MEXAHM3AMMA NPOM3IBOACTBEHHEIX IIPOECCOB
4aCTo MPUBOAAT K TOMY, UTO UENIOBEK MOJBEpraeTcs NSWCTBHIO IIyMa |
BAGpaIMH BRICOKMX HHTEHCHBHOCTEH.

JelcTBys Ha LEHTPANBHYH) HEPBHYK) CHCTEMY, IUYM OKasbIBacT
He6GIaronpuaTHOS BIMIHME HA BECH OPraHU3M YEN0BEKA: TOHIAKAET OCTPOTY
CAyXa, CHHIKAET CKOPOCThH M TOYHOCTE CEHCOMOTOPHOM peakluy, yXyAmaeT
CIOKHOKOOPAMHHPOBAHHEIE NSHCTBHA.

IIIyM BHBHBacT OTPMIATEILHEIE 3MOHHH — JIOCANy, pasipakeHUe,
Ilox melicTereM IIyMa PHCK OHIA0O0K €O CTOPOHEL ONEPATOPa YBEIMIUBASTCA
H MOXKET CTATE IPHIAHON aBapHil IIIH HECHACTHOrO CIIy4ast.

[LlyMOM MPHHATO CYHTATH COBOKYITHOCTH 3BYKOB Pa3sIAYHOH HacTOTHI
H HKHTCHCHBHOCTH, KOTOpBIE OESCIIOPAOYHO H3MCHNIOTCH BO BPEMEHM M
BLI3HIBAKOT Y JIOZCH HENPHATHEIE CyOBEKTHBHBIE Oy IICTINA,

Yemorek CIHIIMT MEXAaHHYECKWE KolebammMA ynpyroif cpemsl ¢
gactoroit 16-20000 T'm. Dte xonebGanus HA3BIBAOTCA 3BYKOBRIMH M
AKYCTHUECKUMH.

[Ipu Manoil gacrore KoneOaHHi 3BYK BOCIPUHMMACTCS KAk HH3KMIA;
npH H0IBLOI0H — KaK BEICOKMIL.

[IpoctpaHcTBO, B KOTOPOM PpAaCIIPOCTPAHAIOTCH 3BYKOBHIE BOJIHE,
Ha3BIBAETCA 3BYKOBEIM IoNeM. JlaBjieHHe ¥ CKOPOCTL JBIDKEHHA YACTHI]
BO3JyXa B KajKIOW TOYKE 3BYKOBOTO MOJA W3MEHAOTCH BO BPEMEHH.
3ByKkOBEIE BONHEI BO3Dy)kAa0T KoaeOanud YacTHIl BO3AYIMHOH CPEIEl, B
pe3ynbTaTe Hero m3MeHsercd arMmocepHoe HaricHHE. JTO arMocdepHOe
JABJICHHE TI0 CPABHEHHIO ¢ JABICHHEM, CYLICCTBYIOINHM B HEBO3MYIIEHHOM
cpesie, HAa3EBAKOT 3BYKOBEIM JaBNeHHeM U waMepsaior B Hackanax (11a).

IIps pacnpocTpaHeHUM 3BYKOBOH BOJHEL IIEPEHOCHTCH 3BYKOBASL
IHEPTHAL.

KommsiecTBO 3HEpruM, NepeHOCHMO# BONHOH B 3BYKOBOM IOJE B
SOUHULY BPEMEHHM uepe3 eIWHMIy IUIOMAIHM, [EepHeHIHKYIAPHOI
pacnpOCTPaHEHHIO BOJTHEI, HOCUT Ha3BaHHe CHJIBI 3BYKA WM HHTEHCHBHOCTH
¥ mMepaeTcs B Br/v.

HuTeHcHBROCTE 3BYKa (BT/Mz) CBf3aHA CO 3BYKOBEIM JABACHHEM
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3aBHCHMOCTBI) J = F o’ riepHa C — COOTBETCTBEHHO IUIOTHOCTE H CKOpOCTE
B




3ByKa B AaHHoOI cpele.
. CkopocTe pacnpocTpaHeHMs 3BYKOBOM BONHHI B aTMochepe npu
t=20"C cocrarnger 344 m/c.

Yenosex, 8 camy coux (H3HONOrHYecKUX OCOOSHHOCTEH OPraHoB
CITyXa, BOCIPHHMMAET HE CaMy BEIWUHHY DAaslpaXHTeNns (3ByKa), a ero
mprpoct. B cootBeTcTBHM ¢ 3akoHOM BeGepa-QDexHepa HPUPOCT CHIBI
CIyXOBOIO  OWyUIEHHWS  TPOTIOPLIMOHANEH  Jorapudmy  OTHOIIEHHA
HHTEHCHBHOCTEH JBYX CPaBHHBaeMEIX PAa3ApaXHTeNel. ITo 1ano OCHOBAHHE
BBECTU MOHATHE YPOBHS HATEHCHBHOCTH 3BYKA M HIMEPHATH He abCOIFOTHRIE,
4 OTHOCHTEJLHBIE BEIHUWHB WHTCHCUBHOCTH, B3ATHIE IO OTHOINEHHIO K
noporosoMy 3mauermo J,=10"° Br/m® Ha wacrore 1000 I'n (mopor
C/BIIIMMOCTH W BRIpAXATE B Aeibenax (ab).

Torza ypobeHL MHTEHCHBHOCTH 3ByKA (HIyma) OyIeT OnpeaenaThes
o hopmyne

1, =10-1g>
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rie ] — WHTEHCHBHOCTE 3BYKa B JaHHOMH Touke BT/’

Tak Xax MHTEHCHBHOCTE 3BYKa NpPOIOPUMOHAQTBHA KBAIpaTy
3BYKOBOTO JaBJIEHWA, TO IIPH MEPEeXofie OT 3HaYeHHi ypoBHeil
HHTEHCHBHOCTH K 3HAEHUAM YPOBHEM 3BYKOBBIX JABACHHI TOIYYUM
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rae Py — 3ByKOBOE JaBlicHne Ha Mopore CaemMMocTy (2* 107 ITa).

BemriHa YpORAS MHICHCHMBHOCTH 3BYKa WCHOJL3YETCE TIPH
AKYCTHUECKHX DAacdyeTax, a ypOBHA 3BYKOBOIO NABIEHHA — IIPH M3MEDEHHH
IIyMa M OLIEHKH ere BO3CHCTRHY Ha YEHOREKA.

YPOBHH 3BYKOBOTO JAaBICHWS M3MEPSIOTCH C IOMOIIBIO NIYMOMEpA.

Pasnoxenne cnoxnoro konebarensHoro npouecca (IMyMa) Ha mpocTeiflnue

COCTABJISIOLIAE Ha35IBAIOT YaCTOTHRIM aHATH3IOM WIYMA, & 3aBHCHMOCTD
AMIUTHTYE OTHACNBHEIX COCTABIMIOMIAX HIHM WX YPOBHEH OT 4YacTOTH
Konebauuii — criekTpoM myMa. CIIeKTp MOTYYAIOT, HCHOMB3Y AHATA3ATOPET
myma (Habop dnekTpudeckHX QMILTPOB, KOTOPHE MPOMYCKAIOT CUTHAT B
OTpeAeNeHHOH HOJIOCEe FacToT).

Haufonbice pacnpocTpareHue MONy4miu GUIbTPHl ¢ MOCTOSHHON
II00COH TpOryCcKanys (OKTaBHE GHUIIBTPE).

OxTaBa — AMamMasoH 9acTOT, B KOTOPOM BEPXHSAA IDAHHMIA 4ACTOTEHI
BrBoe Goneme nwkHeil. Jna ofo3HaueHns oxkrassl GepyT He OMATAl0H
4aCTOT, a CPEAHETEOMETPHYECCKUE YaCTOTHI,

fc'P:\l’fs'fH ,

rae fz, fy — COOTBETCTBEHHO BEDXHAA H HIDKHAA I'DaHMYHBIC JacTOTHI
TIOAOCH, k1,

Bech nuama3oH HacTOT pasbHT HAZ BOCEMB OKTAR €O CHENYIOIMMMU
cpelereoOMeTpudeckUME 3HadYeHIAME 63, 125, 500, 1000, 2000, 4000, 5000
[RiN

Hsmepenre crekTpa UIyMa B OKTABHRIX II0JI0CAX IPOBOIAT ANA
CpaBHGHPU[ myMa MalOWHEI, HOPMHPOBAHHA HI}’Ma H ,Il;p.

1.  OIMCAHME JIABOPATOPHONA YCTAHOBKH

JlaGopaTopHas yCTaHOBKA COCTOHT H3:

- [EYMOBOH KAMEPLI ¢ HCTOTHHKOM TIYMA,

- mpubopa AN U3MepeHUa NapaMeTpoB IIfyMa,

- Habopa 3KpaHOB M3 Ppa3IHYHEIX MATEPHAIOB, NO3BOJITIONIMX

HCCNeIOBATE M3MEHEHHE MapaMeTpoB IIyMa.

[ITymMoBast KamMepa BEITOJHEHA B BHAC 3BYKOW3ONHPOBAHHOrO Kopoba
C KPHIIIKO#, pa3elIeHHOrO Ha JIBa OTCEKa, B OTHOM W3 KOTOPLIX YCTaHOBIICH
MCTOUHHK HCCNEyEMOTo IyMa, B APYIOM — MEKPO(OH H3MEPHTENBHOIO
npubopa.

B HanmpaBnsomue MeXIy OTCEKaMHW KaMephl MOXHO YCTaHaBIHBATH
3BYKOMOTTIOMAIOIIHE TIEPETOPOAKH (IKpaHbl) M3 pasIMYHEIX MATepHAIOB
(mexonnact, parepa, BOHIOK) H 1p.

R B kxauecTBe HCTOYHHMKA NTyMa WCTIONB30BAH JIEHTOYHEIH MarHuTOhoH,

'HA J€HTE KOTOPOTO 3aiTHCANBl Pa3NMYHLIC MPOM3BOACTBEHHHIS IHIYMBL

(3nMexTponBUraTeneii, BEHTWIITOPOB, CTAHKOR M T.4.). JIewra ckneeHa B BH/E
KOTbIA, uTo ofecreunBaeT HEMPEPHBHOCTL BOCTIPOM3BeAeHHA 03
TepeMOTKH MeHTHL. [ BKIIOYCHNA YCTAHOBKH Ha TIePe/IHEeH CTCHKE KaMeph
PACTOIOKEH MYJIbT YTPARICHNS, TO3BONAIMIMA OCYLIECTRIATH BKMIOYCHUE
ACTOUHMKA IDyMa W TOAKIIOYEHHE M3MepwTenbHoro npmbopa. Jhma
WU3MEPECHMSL YPOBHS 3BYKOBOTO JABICHAS M YacTOTHOIO aHallM3a MIyMa
MCMONB30BaH H3MepHTens niyma W BuOpaumit HMIIIB-1. Or nossonser
U3MepATh JCHCTBYIONME 3HAYEHWA YPOBHEH 3BYKOROIO JaBleHWUd B
OKTABHWIX TONOCAX 'HACTOT ¥ YpoBHeH 13Byka m0  4YaCTOTHBIM
xapaktepuctuxam A, B, C u Jinn. [lpenens aunamMuyeckoro quana3oHa mpu
u3Mepenud yposHa 3Byka 30...140 ab B OKTaBHBIX TOAOCax <o
cpemHereoMeTpHueckuMu uactotamm 16; 31,5; 63; 125; 250; 500; 1000;
2000; 4000 u 8000 ['w.
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B nmamHoit naGoparopHoii pabore w3  wommnexkta HIIIB-1
WCTIONLAYIOTCA: NPHGOP W3MepuTensHeii TTH-6, kancyms MHKpOQOHHLIH
neesoekTpudeckid M101 1 mpegycunutens Mukpotornerii TIM-4.
IMpusmwn pabotsr [TM-6 Takor: MemOpana MUKpOQOHA, BOCHPHHAMAS
3BYKOBBIE ¥oJlicOaHWA, CO3[aeT B HEM TIEDEMEHHOE 3JJIEKTPHYECKOE
HalpsxKeHUE, 3HAYCHHE KOTOPOIo IPOIOPUUAOHAILHO YPOBHIO 3BYKOBOFO
JIABJICHHS, DTO HANPMKEHAE MOCTYNAST Ha BXOJ YCHIMTEIIA, YBEIIHIHBACTCH
B ONPCHEIICHHOC YHCIIO pa3, BHIMOPAMIACTCA H H3IMCPACTCA CTPEAOMHEIM
HHMKATOPOM IIPOTpaiy apOBaHHbIM B Aeuubenax.

II. TIOAIOTOBKA ITPMBOPA K PABOTE

1.3asemmirs npubop [1H4-6. :
2. BerasuTh MHKpPOQOH B OTBEPCTHE KAMEPH M MOACOCAWHHTL €FO
passemy «Bxony npubopa ITH-6.
3. Cerenyto Biky npubopa INHM-6 sxmounts B po3eTky «CeTh 220»
IIYILTa YCTAHOBKH.
4. VCTaHOBATE HEPCKIOUAICTE HA nepeaHel maHenun mnpubopa B
HCXOomAoe nonoxenue: Jenurens | - Honoxenne 90
Henwrens [ - nonoxenwne 540
Pox paboter - monoxenue «OTKII»
Pon n3mepenns - monoxesne «A»
Hepexmouarent 3syk — Bubpauus — nonoxenne «3Byx»

1. IMPOBEIEHWE U3MEPEHUH
3.1. Hamepernue obero ypoBHI Myma
1. TloOKImIOUHTE YCTAaHOBKY K ceTH 2208.
2. Bxmounute TyMOaep «CeTb» Ha MyNbTe YNPABICHHS YCTAHOBKH.
IIpr >TOM 3aropacTcs CHrHAIBHAA NaMIIa.
3. YcraHoBHTE Nepekmodatens «Pon paboTe» npubopa B MOT0XEHHE
«KoHTpoms nuranusy. [Tpu 3ToM curHateHas namma npubopa [TH-
6 nIOIDKHA MMraTh, a Crpenxa 1pHOopa HaxONHTBCA B CEKTOpe
«batapes». Tlocre 5 MuHyT caMonporpesa pubop rotos k paGoTe.
4. Tlepexmouarems «Pog  paboTe» TIOCTaBHTE B MOJIOKEHHE
«brrcTpoy.
5. BKIOUMTH HA OyN6TC ypasicaas TyMOiep «AcTounnk mymay.
Ecav mpu w3Mepenrsx crpesika npubopa HaXOUMTCH B JIEBOH YacTH
IIKanbl, OHA BHIBOJHTCA B MpPaBYK YacTh W3MEHEHHEM TMON0XKEHHS
nepermogarencidt «Jlemrrent Iy, a 3arem «demurens 1I», moka crpenka He

0yzer B npaBoif 9acTH OT HyJA TIKANIBL

Pesynprar wusmepenus L.s, paBHfeTcd CyMMe TOKa3zaHmii 000MX
nepeKmouaTeneii U CTpenouHoro Npubopa. 3arucath pesylbTar U3MEPCHHS
B Tabn 1(n.10). Bepuyts nepexmouarens «/emurens 1I» B wMcxoaHOe
nonoxerne — (40 1b).

3.2. Hamepenme ypoBHeli 3RyKOBOTO JaRICHAS B OKTABHEIX HOJI0CAX

Ilpy m3MepeHHH YpOBHA 3BYKOBOTO AARJICHHS B OKTABHEIX IONOCAX
4acTOT NepekmouaTens «lendrent I» ocraeTcs B TOM MOOMEHIH, KOTOPOE
OBLIO TIPH H3MEPEHHH 0OIIEro YPORHA IIyMa H B HAJILHEHIIIEM TIOJIb30BATHCS
UM  HegomycTuMo.  M3MepeHHe  NPOW3BOAMTCA TPH  YCTAHOBKE
nepexmouaTens «Poa U3MepeHHT» B MOM0keHHS « DHIBTPED.

Ilepexmouarens «Yacrora» ycTaHaBITHBAETCA B TIOAOKeHHe 63 T,
Hamensas npu HeoOXOAMMOCTY NOJIOKeHHE Nepexmodatend «Jlemmrrens 1D,
OIPEAEUTE' YPOBEHE 3BYKOBOTO JaBJICHHI Ha 3ToH wactote. [lo aHanmorum
NMPOBECTH 3aMEPhl Ha BCEX MPYTHX dYacToTax. ECIM TpM M3MEHEHHH
HM3KOYACTOTHEIX COCTABIIIONIAX BOZHHKAIOT pe3Kue KojeOaHus CTpenkd
npuGopa, cieyeT nepexirodarelis «Poa padoTED? YCTAHOBHTDE B TIONOKEHHE
«MepieHHO» H TOTHA CHUMATE TOKa3aHHA.

Ilony4enusle pesynsTatsl 3aHecTd B Tatn. 1 Tlo manaeM usMepenmii
[NOCTPOMTE CHEKTP IMymMa M CPaBHHUTE €r0 KPUBOH TOIMYyCTHMOTO NIyMma,
TIOCTPOEHHO M0 JaHHHM JOITyCTHMBIX 3HAYSHHH YPOBHS LIyMa, BIATHIX H3
Tabm. 1. Caenarh BEIBOJIEL.

3.3. OnpepeneHue 3h(PEKTHBHOCTH CHIDKEHMS YDOBHA  OIyMa
Pa3TMYHBIMH 3RYKOIIOTIOMIAKIIHMME MaTCPHaIaMy

1. OTKPEITE KPHIIKY KaMephl W, He MEHAR MoNoKeHWe MUKpodoHa H
MCTOYHMKA IIyMa, YCTAHOBHTE B MA2aX KAMEPHI TIEPErOPOIKH M3 Pa3THIHEIX
3BYKOMOTTIOWAKIIIX MATEpHatoB (0 3a2HHUI0 [TPETIOAARATENA) U 3aKPHITH
KPHIIKY. :

2. BipounTh npubopel, NMPOU3BECTH M3MEDEHHA HIyMa W €ro aHaIns
TaK JKE, KaK YT0 AeTAI0CE B TIPEOLIAYIIEM OIIEITE.

3.Tony4uenHble AAHHLIE 3aHeCTH B Tab. 1 oTdera.

4.Tlocne oOKOHYaHWA ITUX U3MEPEHMM BRIKIIOYWTH HPHOOPH |
MCTOYHHK IIYMA H BREIHYTH MEPETOPOIKH W3 KAMEPHI.

5.octpouts rpadmk CcHekrTpa mymMa ¢ YYETOM HCMONIL30BAHWA
PasIMUHBIX 3BYKOHOTIOMAIINHNX Matepuanos. CpaBHHTE ero ¢ rpahuxkoM
CIEKTpa IIyMa, RHIINOTHCHHARM B IIYHKTE 3.2.

6.1lo0  pesymsraram  H3MepeHHii mrymMa B kaMmepe  Oe3
Iy MOITOTICNIAIOUTHX TTEPErOpOAOK H ¢ HEMH OTIpeIelHTh 3P PeKTHBHOCTE B
Ab pEMeHeHE 3BYKOTIOTIOMAIOIINX MaTepHalIoB 110 GopMyne



AL=L-L, .,
e AL— 3QQEKTHBHOCTb 3BYKONOITIOIICHUSA; L- YPOBeHL 3BYKOROTO
JIABJICHHS B OKTABHOI TIONTOCE, H3MEPEHHOE IO YCTAHOBKH TTPOKTANOK;
L yorn YPOBEHE 3BYKOBOTO HaBIEHUA B OKTABHOH MON0CE, M3MEPEHHOE C
YCTAHOBREHHOH NIPOKAUIKOM.
KOHTPOJIBHLIE BOITPOCHI
1.  Tlomarue uryma.
2. Y710 Taxkoe ypoOBEHE 3BYKOBOTO JABIIEHUS H B KaKHX eIMHHIAX OH
BEIpaKaeTCH?
3. CHekTpH HIyMa ¥ WX THIIEL
4. Metonst GoprGH ¢ HIyMOM.
5. Ot qero IABHCHT
3BYKOTIOTTOMIAROIIEH 00MTHIOBKH?
6. [Ilpuboper ana usMepenus umryma. [lpuHumn aeiicreus mpubopa
ITH-6.

3(heKTHBHOCTD YCTAHOBKH

COJEPXKXAHHME OTUETA

1.  XapakrepucTrka nprOopa U K3MCPEHH myMa,

2.  JaHHBE 10 HCCISAOBAHHIO 3BYKONOINIOWIAIONIMX CBOKCTB
pa3sIHYHEIX MATEPHAIOB 3aHecTH B Tabm. 2.

CpaBHHTEL 3BYKOTIOTIIONTAIOITHH 3hdekT pazIiHEX MaTepHaJlOB.

Crenars BRROJ.

3. HaMepeHnnle 3HAYESHNA 3ByKOBOTO aBACHUSA B OKTABHEIX
nojiocax, B ab, 3aHecTd B Tabauily 1.

[TocTpouTs rpadWk YacTOTHOrO CHEKTpa OIyMa @O [penelbHo-
JOIYCTHMBIM YPORBHAM (ZaHHkIe ¢M. Tabii. 1} B 110 U3MCPCHHEIM 3HAUCHASM
YPOBHE# 3BYKOBOTO AABNEHHS B OKTABHBIX MONOCAX ((DaKkTHIECKHN CIEKTP
mIyMa).

4. TMocTpouThb rpaduk YaCTOTHOTO CMEKTPA.

Jlath 3aKmoveHHe 0 HEOOXOAMMOCTH CHHMCHHS YPOBHA IITyMa.

YKa3aTe METOJE! CHHXKCHHA .
BUBJTAOT PAOHYECKHH CITHCOK

1. bezomacHocTs XKH3HEAEsTENLHOCTH: yueDHMK / mop pex. 3. A.

ApycramoBa. - 6-¢ u31., mepepal. u non. - M. : JTamkos u K, 2004. - 496 ¢,

2. besomacHOCThL skysHeAeaTensHocTH: yuebnmk / mon pea. C. B.

Benoga. - 4-e u3a., ucnp. K 1om. - M. : Burcmag mxona, 2004. - 606 c.

Tabnuna | YposHH 3ByKOBOro AaBneHIA

OxTaBHBIE NOAGCH
qactoT, ']

1

JlomycTHMEIE YPOBHE
yMa B NOMEIIeHARX
naopatopHii n1a
TMpOBENEHHA YKCICPH-
MEHTAILHEIX pafioT,
TOMEMIEHHSIX WIS
PAIMEIHEHNS IIYMHELX
ATPEraTOB BhIYHCIH-
TeMbHAIX MAITHH

JlonycTaMEle yposam
myMa HA T0CTOARHLIX
pabodux MecTax u
pabounx 308ax B
MPOHZBONCTBEHALIX
NOMEINEHATX K Ha
TEPPUTODHH Opea-
OpHATHH, pabouux
MECTAX BOJHUTENS H
ofCTY KHBAIOIIETD
EEPCOHATA IPY30BOrD
ABTOTPAHCHOPTA,
TPAKTOPOB K Ap. aHa-
JIOFAYHEIX MauIHK

VpoBHu 3ByKOBOTD Aannenns B AB Ypornan
B OKTaBHRIX onocax, I 3Byka, 1B
63 125 350 [500 ] 1000 |2 4000 | 8000

2 |3 "4 Is 6 [7 8 Jo 10

94 87 g2 78 75 73 7 70 80
99 92 86 83 80 79 76 74 BS

Wavepennnie 3nave-
HHA YPORHS 3BYKO-
BOTO IARTISHHA

To we ¢ ucrnonbio-
BAaHUCM 3BYKOTIONTO-
THAICIHETO MaTepHATa;
TTEeHOTIIACT

tharepa

BOHTIOK




