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METS)I[I’I‘IECKHE YKA3AHUA 11O BBINTIOJIHEHUTIO
KOHTPOJIbHOU PABOTBI IO JUCHUIITTUHE «[TPOMBIIIJIEHHAS
AKYCTUKA»

[IEJIb: ocBOWTh METOIBI OMNPEACICHUS CHUKECHUS BPEIHOTO BIIUAHUSA
IITYMOBBIX U BUOPAIIMOHHBIX KOJIEOAHUM HA YeIoBeKa.

OcHoBHas 3a7a4ya KOHTPOJIbHOM pabOTHl - OKazaHUE IOMOIIU CTYJSHTY IpHU
CaMOCTOSITEIbHOM HM3yYE€HHH Y4eOHOIro MaTepuania.

Mertonuueckue  ykKaszaHWs ~ OPEJHA3HAYCHbl  JUII  CAMOCTOSITEIbHOU
MOJTOTOBKA  CTYACHTOB  3a04HOW  Qopmbl  0oOydeHuss K J1abopaTOpHO-
AK3aMEHAIIMOHHOM CECCHH.

KontponrHas paboTa BKIIOYAET pEIICHUE MNPAKTUYECKUX 3ajad Mo
aucuuruiiae  [IpoMbIlIeHHAss aKyCTUKA U BBIOJHAECTCS CTYJIEHTOM B TE€UCHHE
cemecrpa.

B Teuenune ydeOHOro rojia m B IEpUOJ DK3aMEHAIMOHHO-JTa0OpaTOpHOU
CECCUM OPTaHU3YeTCS YTCHHE OO30PHBIX JICKIIUHA MO JUCIHHUIUIMHE U IPOBOJISATCS
MpakTHYecKue W JabopaTopHble 3aHATHSA. KOJWYECTBO BBIMOJHAEMBIX OIHUM
CTYyJICHTOM JIa0OpaTOPHBIX M TMPaKTHYCCKUX pabOT ompenensercs ydeOHbIM
IJJAHOM, MCXOJ1 M3 TOTO, YTO Ha OJIHY JIaOOpaTOpHYI0 paboTy OTBOIUTCS JBa
akaJieMu4ecKnx 4vaca. Beibop 1abopaTOpHBIX pabOT oIpeaesseT BBITyCKaroIas
Kadenpa.

@opMOM HTOTOBOTO KOHTPOJISI MO JUCHUIUIMHE |IpoMbllieHHas aKyCTHKa
aBisieTcss  dk3aMeH. CTyJeHTa [IONMyCKaeTcss K JK3aMEHy TIpH  YCIOBHH
MPEACTABICHUS] KOHTPOJIHHOM pabOThI U PEIEH3UU C IMOJOKUTEIBHOU OLIEHKOH, a
TaKkKe 3aueTa 1o JabopaTopHBIM U MPAKTUYECKUM padboTam.

COJEPXKAHUE U O®OPMJIEHUE KOHTPOJIbHOU PABOThHI

KoHTposbHas padoTta J0JIKHA COIepKaTh:

TUTYIBHBIN JIUCT YCTAHOBJIEHHOTO 00pa3la C MOJMUChIO CTYEHTA.

CopepxaHue — rAe OTpakaeTcs IMepedyeHb BOMPOCOB, COAEPKALIUXCS B
KOHTPOJILHOM padoTe.

BBenenue — ryie oTpa)karoTcs 1eId 1 3a/1a4d KOHTPOJIBLHON pabOTHI.

NupuBrayabHOE 3aJlaHWe — TJ€ M3JararoTcs OTBEThI HA BOIPOCHI
KOHTPOJILHOM paOOThl B COOTBETCTBUM C BapHaHTOM. Pewienusn 3a0au u omeemaol
HA 80ONPOCHL  O0JIHCHBL CORPOBOMHCOAMBCA CCHUIKAMU U3  JTUMEPAMYPHBIX
UCMOYHUKO8, a4 mMaKyce ICKU3AMU, GbINOTHEHHLIMU KAPAHOAUIOM 8
coOmeemcmeuu ¢ NPAGUNAMU MEXHUUECKo20 uepyeHus u pucoeanusn. Ha
Kaxcooil cmpanuye 0CmagaAaomces noisa 0 3amMedanuil peyeH3enma

Cnucox tumepamypbl - TPU HaMMCAaHWU KOHTPOJIHHOM pabOThl HEOOXOIUMO
UCIT0JIb30BaTh HAyYHO-TEOPETUYECKUE UCTOUHHUKHU (YU4eOHUKH, yueOHbIE TTOCOOus,
WHTEepHET - CalThl U T.11.), KOTOPbIE PEKOMEHYIOT MPENOIaBaTeN M0 U3y4aeMbIM
JTUCUUTIIMHAM.

Tekcer nomkeH ObITh 0opmileH B TekcToBoM perakrope Word for Windows
Bepcun He HKe 6.0. Tun mpudra: Times New Roman Cyr. Hlpudt ocHOBHOTO



TekcTa: oObruHbIi, pazmep 14 nr. [pudT 3arojaoBKOB pa3enoB: MONYKUPHBIH,
pasmep 16 nt. lpudTt 3aroioBKOB Moapa3aeiaoB: MOTYKUPHBIA, pasmep 14 mr.
MeXCUMBOIBHBIN HHTEpBaAI: OOBIYHBIN. MEXCTPOUHBIM HHTEPBAI: OJIMHAPHBIM.
dopmyibl TOJDKHBI OBITH OoopmileHBI B penakTope dopmyn Equation Editor u
BCTaBJICHBI B JJOKYMEHT Kak 00beKkT. Pazmepsn! mpudra aiist hdopmys: - oObIYHBIN -
14 it; - KpynHBIA UHIEKC - 10 1T, - MENTKUI UHIEKC - 8 IIT; - KpyHHBINH cuMBoJI - 20
IIT; - MEJIKUM CUMBOJI - 14 nT.

WmmrocTpanii  TODKHBI  OBITH  BCTaBJIEHBI B TEKCT. TEKCT oTdera
BBINIOJIHAETCS Ha Jiuctax ¢opmara A4 (210x297 mm) 0e3 pamku, coOmromas
CIEYIOIINE pa3Mepbl NOJIEH: eBoe - HE MeHee 20 MM, nmpaBoe - He MeHee 10 MM,
BepxHee - He MeHee 20 mM, HWKHee - He MeHee 20 MMm. CTpaHUIBI CleayeT
HyMepoBaTh apaOCKuMu Hudpamu, coOMroaasi CKBO3HYI0 HYMEpaIUIO 10 BCEMY
TekcTy. HoMmep cTpaHMIlbl MPOCTaBIISIIOT BHU3Y CTPAHUIIBI OT IIEHTpa 0€3 TOUKHU B
koHI1e. KonrposbHas pabora 1opKHA coaepkarh 15-25 cTpaHuil MalIMHOMCHOTO
TEKCTa.

KonTposbHbIe BONPOCHI BHIOUPAIOTCH 10 BAPHAHTY, HOMEP KOTOPOIo

COBNAJaeT ¢ MOCJeJHed W mpeAnocaeaneii mudppamm ydedHoro mmudpa
cryaenta (Hanpumep: naByMm mnocjiegnuM uudpam 3a4eTHOW KHHKKU - 24,
COOTBETCTBYIOT Bompocsl 15,49,55)

Ipenn. IHocaenuss nudpa mmudpa B 3a4€THON KHHKKE
ungpa 1 2 3 4 5 6 7 8 9 0
mudpa
1 1,26, 2,27,(1,28,|3,29,|1,30, | 2,31, 7,32, | 4,15, | 5, 35, |12, 30,
55 53 45 31 56 55 20 51 36 51
5 22, 36, |13, 27,|14, 28,|15, 49,|19, 30,|16, 33,(17, 34,| 5, 32, | 6, 38, | 7, 20,
48 37 44 55 54 46 48 49 51 53
3 17,35,|8,37,|9, 27, | 6,46, | 10, (11, 34,|20, 35,|12, 36,| 7, 18, |21, 41,
47 52 45 52 40,20 | 47 53 54 37 50
4 14, 30, |15, 38,|17, 27,|18, 28,|16, 44,| 5, 39, |19, 38,20, 38,|21, 33,22, 44,
49 53 50 51 50 52 45 52 54 56
5 10, 23,24, 39,/ 1,73,|5,39, 7,30, | 9, 31, | 8, 25, | 2, 11, |10, 32,|11, 33,
40 48 23 53 43 41 39 31 53 47
6 12, 26, |13, 27,|23, 31,|15, 27,17, 32,|18, 42,|24, 32,|26, 38,|14, 31,| 4, 39,
40 56 54 50 44 10 50 54 56 54
7 5,26, | 6,44, |22, 38,| 3,35, | 4,40, 6,27, 7,26, |2, 23,|25, 33,| 3, 14,
54 54 55 53 56 46 52 31 49 26
8 9,15 |11, 33,/ 1, 19, |18, 33,|21, 32,12, 28,|16, 26,|13, 50,| 8, 25, | 9, 32,
32 56 31 21 49 16 52 51 38 49
9 22,37,|4,44, 3,16, |1, 45, |14, 28,| 2, 29, |19, 31,|17, 30,| 4, 12, |18, 24,
53 55 35 48 41 45 55 48 29 52
0 4,20, |19, 38,| 6, 39, |11, 28,| 5, 43, |24, 34,|17, 29,| 8, 31, |13, 30,| 3, 48,
45 51 48 53 36 54 53 55 50 56




Bonpockl K KOHTPOJIBHOM padoTe

1. 3ByK U 3ByKOBBIE€ BOJHBI. ICTOUHHKH, XapaKTEPUCTUKH.
2. AKycTHUYECKHE TOJISl U UX XapaKTEPUCTHKHU.

3. JlorapupmMuyeckas ImKaia akyCTHUECKHX XapaKTEPUCTHUK.
4. 3ByKOBBIE CIIEKTPbl. OKTaBHBIE MTOJIOCHI YACTOT
5. 3BykousnydeHue U ((OPMUPOBAHKE AKyCTHUECKOTO MOl HICTOYHHUKA.

6. Pacnpoctpanenue 3Byka: uHTepdepeHuus, audpakius, OTpaxKeHue,
MOTJIOIIEHUE, TTPEIOMIICHUE, PACCESTHHE

7. Kak xmaccuduuupyrorcs ImymMbl Mo mpupoje mnpoucxoxnaenusa? [lpuBemute
IIPUMEPBI KAKI0T'0 TUIIA IIIYMOB U HA30BUTE UX UCTOYHUKH.

8. Kak xiaccuuuupyrorcs mymsl 10 BpeMeHHBIM XapakTepuctukam? Ilpusenure
IIPUMEPBI KAK0T0 TUIIA IIIYMOB U HA30BUTE UX HCTOYHUKH.

9. KakoBbl npuHIUIB HOpMHpOBaHUS 1IyMOoB? KakumMu HOpMaTHBHBIMH
JOKYMEHTaMU PETJIAMEHTUPYIOTCSA?

10. KakoBbl HpUHIMIBI HOPMHUpPOBaHMS BHOpauuii? KakumMu HOpMaTUBHBIMU
JOKYMEHTAMU PETJIAMEHTUPYIOTCSA?

11. Kakue napameTpsl IyMOB U BUOPALIMIA SBIISIFOTCS HOPMHPYEMBIMU?

12. HazoBure npuuMHBI BO3HMKHOBEHMS MEXaHMYECKHX IIymoB. [IpumBemure
IIPUMEPBI UCTOYHUKOB 3TOT0 THIA IIIYMOB.

13. Ha3oBuTe nmpu4MHBI BO3HUKHOBEHMS a’pOJMHAMUYECKUX IIymMoB. IIpuBenure
IIPUMEPBI ICTOYHUKOB 3TOI'0 TUIIA IIIYMOB.
14. HazoBuTe MpUYMHBI BO3HUKHOBEHUS THAPOAUHAMHUYECKUX IyMOB. [IpuBeaure
IIPUMEPBI ICTOYHUKOB 3TOT0 THIA IIIYMOB.

15. IosicHuTe MexaHU3M IIyMOOOpa30BaHMS B POLECCAX TOPEHHUS.

16. HazoBuTe mnpuuvHbBl BO3HMKHOBEHHS IUymMa M BHOpaUWid MOAIIMITHUKOB.
[TpuBeauTe GopMysbl OCHOBHBIX YACTOTHBIX COCTABJISIOLIMX 3TOTO HIyMa.

17. Kakue mepbl IPUHUMAIOTCS 111 CHHU>)KEHUSI YPOBHEH ITyMa MOAIIUITHUKOB?

18. HazoBuTe npuuMHbl BO3HUKHOBEHHUS IlIymMa 3yOuaThIX M ILEMHBIX Iepeaad.
[TpuBenute GopMyIibl OCHOBHBIX YACTOTHBIX COCTABIISIOLIUX 3TOTO IIyMa.

19. Kakue Mepbl IpUHUMAIOTCS JUIsl CHHDKEHHSI YPOBHS IIyMa 3y04aThIX nepenay?
20. Ha3oBure npuynMHBl BO3HUKHOBEHHMS ILIyMa M BHOpalMil KyJIauKOBBIX U
KPUBOILMIIHBIX MeXaHU3MOB. Kakue Meppl NPUHUMAIOTCSA Ul CHUXKEHUSA €r0
YpOBHS?

21. HazoBuTe npuuMHbBI BO3HHKHOBEHMS IIyMa JJIEKTPUYECKUX MaluH. Kakwne
MEpbl IPUHUMAKOTCS ISl CHUYKEHHUSI €TO YPOBHSA?

22. Ha3oBuTe mNpUYMHBI BO3HUKHOBEHMSI IIIyMa BEHTUJISIIMOHHBIX CHCTEM.
[TpuBeauTe GOpMYyITBI OCHOBHBIX YaCTOTHBIX COCTABJISIONINX 3TOTO ITyMa.

23. Kakue Mepbl MPUHUMAIOTCS JJI1 CHIPKEHUS YPOBHEH IIyMa BEHTWISIIUOHHBIX U
TUJIPABIMYECKUX CUCTEM ?

24. HazoBHWTe NPUYMHBI BO3HWKHOBEHHS IIIyMa Ta30TYpPOMHHBIX YCTaHOBOK.
[TpuBeauTe GOpMYyITBI OCHOBHBIX YaCTOTHBIX COCTABJISIONINX 3TOTO MTyMa.



25. Kakue mepbl NMPUHUMAIOTCS 7S CHIDKEHHUS YPOBHSI IIyMa Ta30TypOMHHBIX
YCTaHOBOK?

26. Ha xakux Qu3nyeckux mpoleccax OCHOBaHbI METO/IbI BUOPOU3OISIUU U
BUOPOTIOTJIONICHUS ?

27. Kakumu KputepusiMu  OLEHUBAIOTCS AP EKTh  BUOPOUBOISAIMU U
BUOPOTIOTJIONICHUS ?

28. Kakue KOHCTpYKTHBHBIE CXEMbl BUOPOM30JSILMK BaM W3BeCTHBI? IlpuBenute
MIPUMEPHI UX IPUMEHEHUS.

29. Kakue Ttumbl BUOPOU3OJIATOPOB BaM uU3BeCTHBI? [lpuBeauTe npumMepsl HX
MAMEHEHUS.

30. Kakue maTepuanbl IPUMEHSIOTCS JJIsI BHOPOU30JISITOPOB?

31. Kakue TumIbl BUOPOIOTIIOMIAONIMX MOKPBITUH U MaTEpPHAIOB BaM HM3BECTHBI?
[IpuBenuTe NpuUMEpPHI UX TPUMEHEHUSI.

32. OxapakTepu3yiTe OCHOBHBIE TUIIBI BUOPOTIOTIIOMIAIOIINX TOKPHITHH.

33. B kakux ciaydasx NpPUMEHSIOTCA CpEeACTBa BUOPOM3OJSALMHU, & B KaKUX —
CpeacTBa BUOPOIOIIIONIEHNUS?

34. Ha xakux (QU3MYECKUX IMpoleccaX OCHOBAHbI METOJbl 3BYKOU3OJSLUU U
3BYKOMOTJIOIIEHUS ?

35. KakuMu KpUTEpUSIMU MOJB3YIOTCS ISl OLUEHKU 3P (EKTOB 3BYKOU3OJALUU U
3BYKOMOTJIOIIEHUS ?

36. Or Kakux CBOWCTB MaTepuana OTpakJeHHUs 3aBUCUT 3((PEKTUBHOCTH €ro
3BYKOU3OJISALINU?

37. Kak BIMsE€T Ha 3ByKOU3OJISLUIO TOJIINMHA OTPAXKICHUS?

38. OxapakTepusyuTe npeneiibl 1eMCTBUS "3aK0HA Macc' TSl 3ByKOU30IUPYIOIINX
KOHCTPYKIIHH.

39. KakoBbl 0COOEHHOCTH 3BYKOU30JISLUN JBOMHBIX IEPETOPOIOK?

40. Kak oTBEpCTHS B OIpAKIAIONINX KOHCTPYKUHUAX BIHSIOT HA 3BYKOU3OJISLUIO?
41. Kakue orpaxaaroiiue KOHCTPYKIIMU 00JIaIat0T HAWTydIlled 3ByKOU30JISIIIueh?
42. Kakue MeTo/ibl ¥ CPEICTBA UCTIONB3YIOT sl O0pbOBI C YIapHBIM LIyMOM?

43. B kakux ciyyasx BO3MOXXHO TOsiBieHHE 3ByKoBoi TeHu? Kak »toT addexr
MO>KHO MCITOJIb30BaTh JJIs1 OOPHOBI ¢ ITyMoM?

44. B 4yeM COCTOWT NPUHUWII TIPUMEHEHHUS AaKyCTHYECKMX OJKpaHoB? Kak
YBEIUYUTH UX 3PHEKTUBHOCTH?

45. Kakve Tumnbl 3BYKONOIIIONIAIOIIMX KOHCTpPYKUMWA Bbl 3Haere? IlpuBenute
IPUMEPBI UX UCIIOJIb30BAHHUS.

46. Kakue martepuanbl MCHOJB3YIOTCS JJISI U3TOTOBJIEHUS 3BYKOIOTJIOIIAFOIIMX
KoHCTpyKIuii? [IpuBenute npuMepsl UX UCIIOIb30BAHUSI.

47. KakumMu KpUTEpUSMH TOJB3YIOTCA TMpU NOAOOpPE MAaTepuasoB IS
3BYKOIOTJIOMIAIOIIECH OO0IUIIOBKY MOMEIICHUMN ?

48. B xakux ciydasx I1eJ1ecoo0pa3HO MPUMEHSATh METO/IbI 3BYKOIOTJIOIEHUS, a B
KAKUX — 3BYKOHM3OJIALIHIO?

49. BO3MOXHO JHM COBMECTHOE NPUMEHEHHE CPEICTB 3BYKOM3OISALUUUA U
3BYKOMOTJIONIEHUS?



50. Ha xakux GU3HYECKUX TMPOIECCaX OCHOBAaHBI METOABI OOpPHOBI C
a’pOIMHAMUYECKUM ILIyMOM?

51. Kakuwe Tunel rmiymurened Bbel 3Haere? IlpuBenure npuMepsl  UX
UCIIOJIb30BaHUSI.

52. Ha kakux (pu3nueckux nporeccax OCHOBaHO IPUMEHEHHUE PE30OHAHCHBIX
TTYIIATENEH?

53. KakoBbI 3aKOHOMEPHOCTH PAaCIPOCTPAHEHUS 3BYKa B 3aKPBITHIX MOMEIIEHUSX ?
[TpuBenute ocHOBHBIEC (DOPMYIIBI AJISl pacyeTa IIyMa B TOMEIIEHUH.

54. KakoBbl 3aKOHOMEPHOCTH pacOpOCTpaHEHUs IIyMa Ha OTKPBITOM
npoctpanctse? [IpuBenuTe ocHOBHBIE (POPMYIIBI I pacyeTa IIyMa Ha OTKPHITOM
IPOCTPAHCTBE.

55. IlpuBenuTe aJropuT™M HPOBEACHHUS MEPONPUATUN IO CHIKEHUIO LIyMa IMpU
IPOEKTUPOBAHUU 000PYAOBAaHHUS U POMBILIUIEHHBIX IPEIPUITHH.

56. IlpuBenurte airopuT™M MPOBEACHUS MEPONPHUATUN 10 CHIKEHHUIO LIyma
000pyZ0BaHUs Ha ACUCTBYIOIIEM NPEIPUATHH.



3amayd KOHTPOJIbHOH Pad0THI BBINOJHAKTCA MO0 BAPHAHTY, HOMeEP
KOTOPOr0 COBNA/AaeT ¢ MOPSIAKOBLIM HOMEPOM 3K3aMEHANMOHHON BEJOMOCTH.

HcxoaHble JaHHbIE NpPHUBEAEeHbBI B TaOJUIAX K KAXKIOMY PacdeTHOMY
3aIaHUIO.

PACYETHOE 3AJIAHHME 1

3apanme A. Onpeaenure ckopocTh 3Byka B ¢ppeone CCI2F2 -12 npu
y = 1,15 u temneparype T, ykazanHoi B tabnuie 1 B coorBeTcTBUM C No
3aganus (aromapubiii Bec: C=12; Cl=35,5; F=19).

3apnanme B. Omnpenenute ckopocTh 3Byka B ¢peone C2H2F4 -134
npu y = 1,15 u remneparype T, ykazanHoil B Tabnuue 1 (atomapHbIi Bec:
C=12; H=1,01; F=19).
B mmpokoMm ananazoHe Temeparyp CIpaBeIiBO U3BECTHOE COOTHOIIICHHE

0
rie Ry~ ynenbHas ra3osast moctosiuHas; T — abcoutoTHas Temreparypa rasa, K,

M — MOJIEKYJISIPHBIN BEC rasa

Ry = 83% JIx (xkrK)

Taoaunma 1.1.AcxoaHbie JaHHBIE

Ne 1 2 3 4 5 6 7 8 9| 10| 11| 12| 13
BapHaHTAa

WNHunekc Al A2 | 2B | A3 | B3 | 44 | B4 | A5 | B5 | 64 | B6 | A47
3a1aHus B1

Mapaverp | 301 | 302 | 303 |304 (305 | 306 307 |308 309 | 310 | 311 | 312 | 313
T (K)

Ne 14| 15| 16| 17| 18| 19| 20| 21| 22| 23| 24| 25| 26
BApHAHTA
Mnpexc B7 | 48 | B8| 49| B9 | 410|B10| 411 |B11 | 412 | B12 | 413 | B13
3aaHus

Tapamerp | 301 | 302 | 303 |304 [305 | 306 307 |308 B09 |310 | 311 |312 | 313
T (K)




PACYETHOE 3A/IAHUE 2

OnpenenuTs 0OMMA CyMMapHBIM YpPOBEHBb IIyMa X OT 0OOpy/IOBaHHUS B
pacyeTHOM TOYKE JJIs MPOM3BOJCTBEHHOTO IMOMeleHusA. Paccunrath Tpedyemoe
CHIDKCHHE IIIymMa Ha JaHHOM paboueM MecTe. VMcxoaHbIe NaHHBIE NI pacyeTa
NpuBeEICHBI B Ta0.2.1.

TaoauuaZ. 1 — UcxoaHblie JaHHDBIE

XapakTepuCTHKA HCTOYHUKOB IIyMa
N I'pynma 1 I'pymnma 2 I'pymnma 3
Ln, nb N, R, m Ln, n1b| N, mr. | R,Mm | Ln, b | N, mmT. R,
IIT. M
1 2 3 4 5 6 7 8 9 10
1 74 4 5 80 3 7 85 6 8
2 78 3 6 78 4 6 80 5 7
3 82 5 7 75 6 4 84 4 5
4 80 6 6 92 5 10 75 5 8
5 92 5 5 80 6 10 78 3 7
6 88 4 6 70 4 12 90 6 5
7 75 3 7 83 7 7 85 5 6
8 100 6 10 95 8 8 88 5 6
9 103 7 12 78 3 6 84 6 8
10 105 6 10 84 5 7 73 4 12
11 70 4 4 91 5 8 86 7 10
12 90 5 5 87 6 10 79 8 10
13 95 6 5 76 3 7 84 5 12
14 98 6 7 100 6 12 77 4 9
1 2 3 4 5 6 7 8 9 10
15 74 5 3 95 5 10 84 6 8
16 83 4 4 89 5 8 76 3 7
17 87 3 5 73 4 8 92 8 10
18 85 4 10 70 3 5 95 7 9
19 90 4 6 82 3) 7 103 8 12
20 92 5 12 76 3 7 84 6 10
21 95 6 15 80 4 6 83 5 8
22 97 7 8 74 3 7 76 4 5
23 101 7 10 77 3 4 85 6 7
24 105 6 12 80 4 8 90 8 10
25 110 6 10 86 4 6 92 8 11




26 86 5 7 75 3 4 82 6 9
27 81 S) 8 94 6 7 78 4 5
28 89 4 10 73 4 6 94 6 13
29 94 7 8 82 5 3) 100 4 10
30 98 6 12 76 S) 3) 84 3 7

[Ipumeuanue. Tun noMeneHN B BApUaHTaX:
I1...10 — MexaHHYECKHUH 1IEX,

11...20 — KOHCTPYKTOPCKOE Or0pO,

21...30 — y4acTOK TOUHOU COOPKHU.

ITopsinoK BBINOJIHEHUSA:

1) CocTaBUTh 3CKU3 PACUETHON CXEMBI 33/1aUH.
2) OnpenenuTb CyMMapHbIM YpOBEHB IIIyMa Li B IIpeieiax KaXK0M IPYIIIbI

PaBHOITYMOBBIX HCTOYHUKOB 110 opmyre 2.1

Li = Ln +101g n, (2.1)

rae N — KOJIMYECTBO PABHOITYMOBBIX HCTOYHUKOB;
Ln — YPOBEHB 3ByKOBOM MOITHOCTH OJTHOTO UCTOYHHMKA IIyma, ab.

3) Omnpenenuth ypOBEHD IIyMa B paCU€THON TOYKE, CO3/ITaBaEMbIN KaXKI0M
IpyNIoN KICTOYHUKOB IITyMa B OTJAEIBHOCTH, 1O popmyie 2.2

2
L=L-10lg2nr), (2.2)
r |

re I — pacCTOSIHUE OT paCYETHOM TOYKH 1O JAHHOW IPYyNITbl MICTOYHHUKOB IIIyMa,
M.

4) OnpeaenuTh CyMMapHbIi YPOBEHbB IIIyMa B paCYETHOM TOUKE OT BCEX IPyMI
HMCTOYHUKOB IIIyMa 1o (popmyrie

Lr

0,1Lr1 0,Lr2 0,1Lri
XL =101g (10 + 10 +...+10 ) (2.3)

5) CpaBHUTH MMOJTyUYCHHBIN PE3yJbTAT C JOMYCTUMBIM YPOBHEM IIIyMa B

MIOMEIIICHNH Pa3IMYHON KaTeropuu (tadi. 2.2) u caenaaTh BHIBOJ O

HEO0OXOMMOCTH CHIKEHUS YPOBHS ITyMa.

Tabimua 2.2 lomycTumMbie YpPOBHM LIyMAa

JlonyCTUMBIN ypOBEHB

Kareropust momenieHus
myma, 1b

[TomMeriennst KOHCTPYKTOPCKHUX O1OpO, TIPO-
TPaMMUCTOB, PACYETUUKOB

50

VYyacTku TOuHOM COOpKU 65




[Tpon3BoACTBEHHBIE 1IEXU: MEXaHUUECKUN, COOPOYHBII

u Jp.

80

PACUYETHOE 3AJIAHHME 3

B nomemenun pasmepamu A*B*H B Toukax ¢ koopauHatramu X U Y
pacrnonaratorcst N
3BYKOBOTO AaBleHUS Lliyg, dBA Bpemst paboThl Kaxa0ro u3 UCTOYHUKOB T .
BbIOpaB COOTBETCTBYIOIeE BapuaHTy ycioBHe 3amdanus (tadm. 3.1 m 3. 2),
TpeOyeTcs:
® ONpeIeNuTh YPOBEHb 3BYKOBOTO JaBJICHUSI Ha paboyem MecTe orepaTopa,
PacrojoKEHHOrO TOUKE ¢ KOOpAUHATAMU Xp U Yy ;
® CpaBHUTH MOJTYYCHHBIC 3HAUCHHS C HOPMATUBHBIMU ;
e cjenaTh BBIBOJ O HEOOXOAMMOCTH TMPOBEACHUS 3AIUTHBIX MEPOTIPUSTHIA.

Ta6auua 3.1. Bapuantsl yciaoBuii 3agaun

HCTOYHHKOB IIyMad, CO3IAarOIIHUM SKBUBAJICHTHBIN YPOBCHb

Ne Pasmepbl Pa6ouee mecro | Koopaunatel ucrounukosn myma (X, Yi), M
BapuaHTa c 200000 120000 Nllls 400007 Nllls
MTOMENICHUS
A*B*LL M KOOpJAMHATAMH

’ (Xp,Yp), M X1, Y1 X2, Y2 X3 VY3 X4, Ys | X5, V5
1 40*%12*3,6 12* 45 15* 7 12* 3 | 26* 8 30* 5 | 26* 3
2 36*12*3,6 10,5*8 9* 8 16* 7 | 26* 9 32* 4 | 10*5
3 42*12*3,6 32* 6,5 14* 3 9* 9 23* 10 | 32* 8 |28* 3
4 48*12*3,6 40,5* 6 15* 9 27* 10 | 38* 9 42* 6 | 8*6
5 44*12*3,6 8,5* 10 10* 10 18* 8 |28* 9 38*7 |41* 3
6 27*9*4.8 or 7 4*6 12* 5 | 20* 6 22* 3 | 10*8
7 34*19*4,8 12* 7 16* 14 11* 16 | 21* 12 | 29*10 | 16*1
8 40*18*4,8 36*7,5 9* 13 15* 6 | 36* 6 32* 14 | 24*16
9 36*18*4,8 9* 15 8* 14 13* 6 22* 14 | 32*15 | 28* 6
10 34*18*4,8 27* 6 16* 14 | 28* 15 | 30* 12 34*6 | 28*7
11 44*18*4,8 34* 16,5 17* 4 20* 15 | 34* 15 |41*13 |44* 6
12 54*27*4,8 42* 10 17* 6 20* 20 | 32* 21 |40*10 | 28* 12
13 48*27*4,8 24*22 20* 5 23* 21 | 35* 21 |40*19 |42* 5
14 46*12*3,6 34*7,5 15* 3 19* 9 | 34* 9 4*6 36* 3
15 36*12*6,0 13* 8 8* 3 269 |[20* 10 |12* 9 |30* 4
16 48*12*6,0 29* 55 10* 3 15* 9 23* 8 29* 7 | 18* 4
17 48*24 *6,0 14* 55 14* 7 17*19 | 25* 20 |32*19 |38* 9
18 56*18*6,0 30* 16,5 20* 4 18*14 | 30* 15 |42*13 | 40* 5
19 38*18*6,0 24* 7.5 13* 3 17* 12 | 26* 15 |24* 9 |28*4
20 32*12*4,8 27*4,5 7* 3 11*11 | 20* 3 27*6 | 16*10

[Tpumevanue: rabapuThl BCEX UCTOYHUKOB mryma onuaakoBsie 1,0 x 0,5x 1.0 m




Taboauna 3.2 BapuanTsl ycjoBuid 3a1a4u

Ne OKBUBAJIEHTHbIE YPOBHU Bpems pabotbl nctounuka myma , Ti,uac
BapuaHTa 3BYKOBOTO JaBJjicHUs, 1bA
00101 Ui, | Uiz | U1, | W15 | U1, | Ui, | U3 | A1, | AIs

1 77 86 65 72 57 7 8 4 6 5
2 87 78 70 77 59 8 4 5 7 8
3 81 79 72 94 51 5 4 6 8 7
4 79 82 76 86 58 7 8 6 8 5
5 88 81 77 65 60 8 6 8 6 7
6 92 80 78 69 56 8 7 6 5 7
7 80 97 84 85 62 5 8 6 7 8
8 78 84 98 83 66 6 8 7 5 6
9 86 82 67 71 63 8 6 7 5 6
10 83 83 71 75 95 5 8 6 7 8
11 84 75 90 79 58 5 7 8 6 6
12 80 78 72 86 69 7 6 7 8 5
13 82 96 66 78 73 6 8 6 7 5
14 77 85 93 82 55 5 6 8 7 7
15 79 82 68 88 63 8 7 6 8 4
16 83 74 66 87 69 6 5 7 8 6
17 91 76 62 86 57 8 6 8 5 6
18 82 79 91 68 61 5 7 8 6 8
19 85 75 65 87 62 7 6 5 8 6
20 86 72 67 88 69 7 7 8 8 5

IHopsigok BeIMOJIHEHHSI PadOTHI

1. CornacHo BapuaHTy, BEIOpaTh UCXO/IHbIE TaHHBIE!
a) pa3Mepbl IOMEIICHUS;
0) rabapuThl BCEX UCTOYHUKOB IiTymMa oAuHakoBbie paBHbie 1,0 X 0,5x 1.0 M ;
B) KOOPAMHATHI UCTOUYHUKOB myMa: PM :X=... M, V= ..M

NI Ne :1X;:=, V1=;.... 0 T.1.
I')3KBUBAJICHTHBIM YPOBEHb 3ByKa MCTOYHUKH IIyMa:

Liss = ...dBA; u T.1.
1) BpeMsi pabOThI KaXKI0T0 U3 UCTOYHHUKOB:
T1= yac; urT. 1.
2. IlocTpouTh KOOPAMHATHYIO CETKY IIOMEILEHUS C pPa3MEIICHHbBIMH B HeEH
MCTOYHUKAMU IlIyMa M pabOYuM MECTOM, Ha KOTOPOM TpedyeTcs OmNpelesIuTh
YPOBEHB 3BYKOBOTO JaBJICHUs (IPUMEP MOCTPOSHHUH - puc.3.1)

3. OnpenenuTb paccTOSTHUE OT KaXA0r0 U3 UCTOYHUKOB IIyMa JI0 padovero MecTa,
T. €. [-pacCTOsIHME OT aKyCTHYECKOro ILIEHTpa MCTOYHUKA IIyMa O pPacyeTHOU

TOYKH, M

4. OueHUTh BIUSHUE OJNMKHETO MOJIsl, ONPENeNuTh y- KO3(-T, YYUTHIBAIOIIUN
BIIUSIHUE OJIMDKHETO TOJIsl MpUHUMAaeTcs o Taou. 3.4




Uctounuk Nel: r= m;Lyge= 5 Myaxe=-c, =...;

HUctounuku Ne2: .., u T. 1.

5. @akTOop HAMPaBIEHHOCTH JJI BCEX UCTOUYHUKOB @ = 1.

6. Omnpenenuth ycioBus u3aydeHus € mo tabiuie 3.5 I BCeX HCTOYHHKOB
IIyMa , yYuThIBas, YTO:

Q-NPOCTPaHCTBEHHBIA YrOJl M3JIyYCHHUS MCTOYHMKA, pan, (IPUHUMAETCS MO TadIl.
I12.2) [3];

I' -pacCcTOSTHUE OT aKyCTHYECKOTO IEHTPa MCTOYHHKA IITyMa JI0 pacuyeTHON TOYKH,
M.

7. Omnpenenuth SKBUBAJICHTHBIM YPOBEHb 3BYKOBOT'O JIaBJICHHS OT KaXIOTO W3
UCTOYHHUKA IIIyMa B TOYKE pa3MEIEeHUs pabodero MecTa Imo 3aBucuMoctH (3.2)

8. OmpenenmuTs BIMSHUE BPEMEHU OKCIUTyaTalldd, KOTOPOE BBIPAXKAIOT
ko3 dunmenToM 3arpy3ku K mo 3asucumoctu (3.3)

9. OmnpenenuTh 5KBUBAJICHTHBIE YPOBHU 3BYKOBOTO JaBiieHUS L., IBA, B
pacyeTHBIX TOYKaX COPA3MEPHOTO IOMENICHUSI C HECKOJBKUMHU HCTOYHHKAMU
mryma o gopmyiie (3.4):

10. CpaBHUTH TNOJy4YEHHbIE 3HAYEHUSI C HOpPMATUBHbBIMU (Tabmuna 3.6),
ONpENENUTh KJacc YciaoBuM Tpyna (tabmuma. 3.7) W caenaTh BBIBOJ O
HEO0OXOJMMOCTH 3alIUTHBIX MEPOMPUATUH, AaTh PEKOMEHAAIMU MO YIYYIICHHUIO
YCJIOBHM TPy/a.

Koopnmlamaﬂ CeTKa Ans pasmMelweHnAa UCTOYHUKOB WWyMa U

paﬁotmx MecCT B NOMeLlleHUn
U1 X=7; ¥=3,5

Bapuanr 1
U2 X=1; y=8
L=30m B=12m H=6m UW3 X=20: Y=5
U4 X=18; Y=
- PM X=7; ¥=5

12

10

|0 e

B
o

PM D 3

Wi

00O

Puc.3.1 Koopnunatnast ceTka A pa3MeneHuss ICTOYHUKOB IITyMa U paboyero
MECTa B IOMELIECHUU



Pacyer 5KBHBAJIECHTHOI0 YPOBHS 3ByKAa

Pacuer cpeaHero 3HaYeHHs SKBHBAJECHTHOTO YPOBHS IiymMa L.y NpW HAJIMYMU B
MIOMEIIEHUN HECKOJIBKUX HCTOYHHMKOB, CO3JAIONINX PaBHBIC YPOBHHU 3BYyKa, T. €.
npu Ly = L= Ls=...= L= L, npousBoautcs mo dhopmyiie

L oyw= Lo +10-1gn, nBA  (3.1)

rae L — ypoBeHsb 3Byka HCTOUHUKA, ABA;
N — KOJINYECTBO HCTOYHHUKOB 3BYKa, IIT.
B Ta6u1. 3.3 npuseaens! 3nadenus 10 Ig N B 3aBucuMocTH OT N.

Tabmuma 3.3 3uauenus 10 Ig n B 3aBucumoct ot N

Hucio YPOBHEH W 12 13 |4 |5 |6 |8 |10
HCTOYHHKOB N

10 1g n, nb O (3 |5 |6 |7 |8 |9 |10

DOKBHUBAJIECHTHBIN YPOBEHBb 3BYKOBOT'O JIABJICHUS OT KaKJ0T0 U3 UCTOYHHUKA IITyMa B
TOYKE pa3MelleHrs pabodero MecTa MpoBOJUTCS 10 3aBUCUMOCTH [3]:

L=L,+10lg®@+10lg y—20Ilgr-10Iig Q2
(3.2)

rae Ly — DKBUBaNEeHTHBIN ypOBEHb 3BYKOBOM MOIIHOCTH, AbA;

X - K03hOUIMEHT, yYUTHIBAIOMIMKN BIMSHUE OJUKHErO TOJISI OINMpPEAeNseTcs I0
tabmume 2.1 , B TeX ciyyasx KOTJa paccTosHue I OoJibllie yIBOCHHOTO
MaKCUMaJlbHOTO rabaputa uctouHuka (I > 21,,,..) IPUHUMAIOT paBHBIM 1;

@ - (dakTOp HANPaBIECHHOCTH MCTOYHUKA IITyMa ,JJI1 HKCTOYHUKOB C PaBHOMEPHBIM
n3nydenuem @ = 1,

Q) - TPOCTPaHCTBEHHBIN YroJl U3ITy4YeHHS] HICTOYHUKA, DA,

I' - paCCTOSIHUE OT aKyCTHYECKOTO IIEHTPA UCTOYHHUKA IITyMa JI0 paCYETHOW TOYKH, M.

Tabmuma 3.4 3HaveHne KOIPPUIIMEHTA, YUUTHIBAIOMICTO BIUSHHUE OJUKHETO
OJIst

o % 1019z, nb
0,6 5
0,8 2,5 4
1,0 2 3
1,2 1,6 2
15 1,25 1
2 1 0




Tabnuna 3.5 3HaueHus: IPOCTPAHCTBEHHOTO yIila U3Iy4YeHHs] HICTOYHUKA [ITyMa

YcinoBust U3TydeHUs 0 10 1g Q,
a.
> pall b
B npocTpaHCTBO - HCTOYHHMK Ha KOJIOHHE B IOMEIIEHUH, Ha MadTe, Tpyoe 4 11
B nonympocTpaHCTBO - MCTOYHUK Ha MOy, HA 3€MJIe, Ha CTeHE 27 8

B 1/4 mpocTpaHCcTBa - HCTOYHHK B JABYXTPAaHHOM YTIy (Ha 1Oy OJHM3KO OT
OJIHOM CTEHBI)

B 1/8 mpocTpaHcTBa - HCTOYHUK B TPEXTPAHHOM YTy (Ha Moy OJU3KO OT

72 2
JIBYX CTEH)

Bmusuue BPpEMCHH OKCIIyaTallkM Ha SKBUBAJICHTHBIN YPOBCHL INIyMa

BBIPKAIOT KO3 (uuueHToM 3arpy3ku K, KOTOPBIM  ONpPENEIAECTCS 110
3aBUCUMOCTH.
Likr = Ly + 1OIgK3 (33)

I'ne K, — oTHOLIEHNE BpeMeHU padOThl UCTOYHHKA IIyMa K JJINTEIbHOCTH paboueit
CMEHBI;

DOKBUBAJICHTHBIE YPOBHU 3BYKOBOTO JaBieHUsi L., OBA, B pacueTHbIX
TOYKaX COPa3MEPHOTO MOMEIIEHUS C HECKOJBKMMH MCTOYHUKAMU IIyMa CIIEIYyET
ompenenaTs no Gopmyre

< 0.1k, __ 0.1y 0.1L, 0.2-L
L _1OIgZ:1:10 =10lg- (10> +107 " +... 410" ) 5

K8

OmnpeneJieHue Kaacca ycJ0BHIl TPyJAa NPH BO3/1eiiCTBUM POU3BOJICTBEHHOI0
nmyma

Tabnmuma 3.6 IlpexgenbHO AOMyCTHMBIE YPOBHHM 3BYKOBOTO JIaBIICHHS, YPOBHHU
3ByKa W YKBUBAJICHTHBIC YPOBHH 3BYKa JIJIi OCHOBHBIX Han00JI€e TUITUYHBIX BUIOB
TPYAOBO# AesTeabHOCTH U padounx mect (CH 2.2.4/2.1.8.562-96)

YpoBHM 3BYKOBOTO JIaBJIeHUs, 1b, B OKTaBHBIX YpoBHH
Bt Tpy/10Boii 10JIOCAaX CO CPEIHEre€OMETPUUECKUMU 3BYKOBOT'O
gactoTtamu, ['11 TaBJICHUS U
Nol  nmesaTenbHOCTH, pabouee
MECTO SKBUBAJICHTHBIC
31,5163]125|250{500(1000(2000{4000|8000| ypoBHu 3ByKa
(B 1BA)
1 2 314567 8 9 [10 | 11 12
TBOpueckas AesATeIbHOCTD,
1| Pyxosommaspabotac | gq 191161 (54|49 | 45 | 42 | 40 | 38 50
MOBBIIIICHHBIMA
TpeOOBaHUSMU, HAYTHAS




NeSITeTIbHOCTD,

KOHCTPYHUPOBAHHE U

IPOCKTUPOBAHUE,
pOrpaMMHUPOBaHUE,
IpernoiaBaHue u 00y4eHue,
BpaueOHast 1eATEILHOCTb.
Paboune mecrta B
MIOMEIICHUSX TUPEKIIUH,
MIPOEKTHO-KOHCTPYKTOPCKUX
OrOpO, PACYECTYNKOB,

IPOrPaMMHUCTOB
BBIYMCIIUTEILHBIX MAIIIVH, B
nabopaTopusiX sl TEOPETH-
YecKux paboT u 00paboTKu
JTAHHBIX.

BricokokBanuduimpoBaHHas
pabota, TpeOyrorast
COCPENOTOYEHHOCTH,
aJIMUHUCTPATHBHO -

yIlpaBJeHYeCKas
NeSITeTbHOCTD,
U3MEpUTENbHBIE U

AHAIUTUYECKUE pabOTHI B

nmabopaTopur; pabodne MecTa

B TIOMEIIEHUSX [IEXOBOTO

yIpaBJIeHUYECKOro anmnapara,

B pabo4nx KOMHATax

KOHTOPCKHUX ITOMEIICHUH, B

71a00paTOPHUSIX .

93 |7

9

70 | 68

58

55

52

52

49

60

Pabota, BeInosHseMast ¢
9acTo MOJTy4YaeMbIMH
yKa3aHUsIMU U
aKyCTUYECKUMHU CHTHAJIAMH;
paborta, TpeOyromas
MTOCTOSTHHOTO CITYXOBOTO
KOHTPOJISI; ONlepaTopCKast
paboTa o ToyHOMY rpaQuky
C MHCTPYKLIUEH;
qucreryepckas padbora.
Paboune mecta B
3 |MOMEEHHSIX TUCTIETYEPCKOM
CITy>KObI, KaOMHETax U
MTOMEIICHUSX HAOIOCHUS U

JUCTAHIIHOHHOTO
YIIPaBJICHUS C PEUEBOM
CBSI3bIO 10 TeNe(oHy;
MalIMHOMUCHOE 0I0pOo, Ha
y4JacTKax TOYHOH cOOpKH, Ha
Tesne(h)OHHBIX U TenerpadHbIX
CTaHLUSAX, B IOMEIEHUIX

MacTepoB, B 3a1ax 00paboOTKH

96

83

74 | 68

63

60

57

55

54

uHpOpMaLIUU HA

65




BBIYUCIIUTCIBHBIX MallIMHAX.

Pa6oTa, Tpebyromias
COCPEOTOYCHHOCTH; paboTa
C MOBBIILICHHBIMU
TpeOOBaHUSMHU K IpOLEccaM
HaOJIIONEeHU U
JTUCTaHIIIOHHOTO
yIIpaBJICHUS
MIPOU3BO/ICTBEHHBIMH
nukiamu. Paboune mecra 3a
nyJIbTaMu B KaOWHETax
HaOJIIONEHUS U
JTUCTaHITHOHHOTO
yrpaBieHus 0e3 pedeBoi
CBSI3U 1O TeNneoHy, B
HOMEIICHUSX J1ad0paTopuil ¢
IIYMHBIM 000pYZOBaHHEM, B
HOMEIICHUAX IS
pa3MereH s ITyMHBIX
arperaTtoB BBIYMCIUTEIBHBIX
MaIlyH.

103

91|83 (77|73

70

68

66

64

75

Belinonnenue Bcex BUAOB
pabort (3a UCKITIOYECHUEM
MEePEYUCIICHHBIX B ILI. 1 -4 1
AQHAJIOTUYHBIX UM) Ha
[MOCTOSIHHBIX Pa0OUnX MecTax
B IIPOU3BOJICTBEHHBIX
MIOMEUICHUAX U Ha
TEPPUTOPUU NIPEANIPUATHN

107

95|87 (82|78

75

73

71

69

80

B coorBerctBUM C caHuTapHbiMU mOpaBuiamMu U Hopmamu CanlluH
2.2.2/2.4.1340-03 «I'urueHudeckre TPeOOBAHUS K MEPCOHAIBHBIM 3JIEKTPOHHO-
BBIYHMCIIUTEIFHBIM MAalllMHAM W OpraHU3allMi pPalbOThD» JOMYyCTUMOE 3HAYCHUE
CpPEIIHET0 SKBHUBAJIEHTHOTO YpPOBHS 3BYyKa, cozfgaBaemoro I[I9BM nHa paboumx
MecTax He JOJHKHO mpeBbiath 50 n1bA.
['panamus ycinoBuii Tpya mpu BO3IEUCTBUM Ha PaOOTHUKOB IIIyMa B 3aBUCUMOCTH
OT BEJIWYMHBI MPEBBIINICHUS JEHCTBYIOIIUX HOPMAaTUBOB MpeJCTaBjieHa B TaOIl.

I1.1.3

Ta6auua 3.7 Knaccel ycnoBuil TpyAa B 3aBUCMMOCTH OT IMPEBBIIICHHUS YPOBHEH

rymMa Ha paboyemM MecTe

Knacc ycnosuii Tpyaa

Ha3Banue (axTopa, mokaszarensb, Jonyctumelii | Bpenublii OmnacHblil

€IMHULA U3MEPEHUs 2 31 [32 [33 [34 4
[Tpessimenwne [1/1Y no...ab (BKIroUUTEIHHO):

[IIyM, SKBUBAJEHTHBII  ypOBEHb <1y 5 15 o5 35 >35

3ByKa, 1bA







PACUYETHOE 3AJIAHUE 4
Onpenenenue akycTu4ecKou 3G PeKTUBHOCTH O00JIUIIOBKH

Oo6nuioBKa BHYTPEHHHX MOBEPXHOCTEMN MOMEIICHU
3BYKOMOIIOMIAIONMMU MaTepralaMi 00eclieunBaeT 3HAYUTEIbHOE CHIDKCHHE
1ryMa. 3BYKOIOIJIONIAIONIME OOJIMIIOBKH Pa3MEIaloT Ha MOTOJIKE U BEPXHHUX
4acTsX CTEH.

Pacuer 0KHUJIAEMOT0 CHUKCHUS nryma oT MpUMEHEHUS
3BYKONOIIOMAIOIIMX OOJIMLIOBOK CBOAUTCS K cienytoniemy. CornocraBus
U3MEPEHHBIN OKTaBHBIA yPOBEHb 3BYKOBOTO JIABJICHUS B j-iI OKTaBHOM mojoce L
C JOIYCTHMBIM YPOBHEM L; ,on, OIpenenstoT TpeOyeMoe CHU)KEHHE IIyMa B
KaXJI0M OKTaBHOM moJioce, 1o dhopmyiie 1:

ALj ™~ Lj - Lj o - (4.1)

[Ton6GuparoT BUA OOJUIOBKM TakK, 4TOObI MAaKCHUMyMy B YacCTOTHOM
XapaKTepUCTUKE TpeOyeMOro CHI)KEHHS COOTBETCTBOBAJ] MAaKCUMyM B
YaCTOTHON XapaKTepUCTUKE KO3 PUIIMEHTa 3BYKONOIIIOIIEHUS O0JINLIOBOYHOTO
Martepuana.

3Has BENWYMHY KO3(P(QUUIHUEHTOB  3BYKONOIJOIIEHUS  MaTepHUaIOB
TIOBEPXHOCTEH TIOMEIIEHHUS &y jj M TUIONIAIb TIOBEPXHOCTEN Si, M2, PACCYUTBIBAIOT
BEJIMYMHY 3KBHBAJIECHTHOW IUIONIAAM 3BYKOMNOTIOWEHUs (popMyna 2) B KaxkIou
OKTaBHOM MOJIOCE /10 aKyCTHYECKO 00pabOTKH MOMENIEHUS.

Agj= 2anij - Si. (4.2)

OnpenenrvB  IUIOM@AL  MOBEPXHOCTEHW  MOMEMIEHHs, MOJIEKAIINX
oOnuIOBKE  (CBOOOJHBIE  CTEHBI, TOTOJKH), OMNPEACISIIOT  BETUYUHY
HKBUBAJIEHTHOW IJIOIIAIM 3BYKOIIOIJIOUIEHUS! TIOC]E aKyCTUYECKOH 00paboTKu
noMenieHus, no popmyie 3:

Agj =25 - So +2 ankj - Sk, (4.3)
I7e aoj - KO3 UIMEHTHl 3BYKONOIJIOUICHUS] OOMUIOBKM; S, -  IUIOIIAJb
OOJIMIIOBKH;
Y ankj © Sk - JKBHUBAJICHTHAs IUIONIAh 3BYKOIOIJIONICHHS HEOOIMIIOBAHHOM
MOBEPXHOCTHU OTPaKICHUI MOMenIeHus (OKHa, 1M0J, 000pyIOBAHKE U T.I1.).

OxugaemMyl0 BEJIMYMHY CHIDKEHHS IIymMa B IOMEIIEHUU B KaxKIOU
OKTaBHOM MoJioce onpeaestor mo gopmyie 4

AL = 10|g(A2j/A1j). (4.4)

[Tpu BemmonHenuun TpeboBanust AL; > AL; ,, pacder 3akaHdmBaercs, B
OPOTUBHOM  CJIy4a€ MEHSIOT BHJ  3BYKOIOIUIOHIAONIE  OOJIMIIOBKH,
YBEJIIMYUBAIOT IO OOJIMIIOBKU WJIM MpEJIaratoT APYyrue MEpONpUSITHS 110
CHIDKECHHIO YPOBHEH IIyMa.

HHopsaok pacuera:
1. B cooTtBeTcTBUM ¢ BapuaHToM (Tabi. 4.1), BeiOupaeTcs GpakTHuecKue YpOBHU
3BYKOBOTO JaBJICHHS Ha pabouymx mecTax u3 Tadn. 4.2 JOmyCTUMBbIE YPOBHU



3BYKOBOTO jaaBjeHusa (1abdi. 4.3). Eciu KoIM4ecTBO MCTOYHUKOB ITyma n>1,
HEOO0XOIMMO OTIPEICIUTh CYMMapHBI YPOBEHB 3BYKOBOTO JIABJICHHSI.
2. Onpenensietrcst TpeObyemMoe CHUKCHHE YpPOBHEH 3BYKOBOTO JIaBIICHHUS TIO
dbopmyie 5
AL =L - Ljson - ()
Pacder npoBoauTCs B TEX OKTaBax,B KOTOPBIX AL +,>0.

3. OmpenmensieTcss B 3THX OKTaBHBIX TI0JI0OCaX OJKBUBAJCHTHYIO ILIOMAIb
3BYKOTIOTJIONIEHUS 10 001uIIoBKH (popmyiia 6)

Alj =Sn0n : ar[onj 1+SCT : a-CTj 1t SHOT 'arIOTj 1+SCTeK 'aCTeKj; (6)
TIE Sion » Ser ;, Omor ;» Serex -INIOMIAAL MOJA , CTEH, IMOTOJIKA W OKOH
COOTBETCTBEHHO (00BIYHO Screx = Spox /4),

Quonj 1, Acrjl s Anorj 1 » Acrex - KOAPOUIUEHTHI 3BYKONOIJIOIIEHNSI MaTEpUaIoB
JI0 aKyCTHYeCKOM oOpabOTKM ToJla , CTeH , IOTOJKAa M OKOH (CTeKJa)
COOTBETCTBEHHO (M3 Tab. 4.4).

4. OmnpenenseTcss HKBUBAJCHTHYIO IUIOMIAAb 3BYKOIIOTJIOIICHUS  ITOCTE
OOJINIIOBKH
A2j :Snon : al'IOJ'Ij 1+ SHOT : al'[OTj 2t SCT.06J'I : aCTj 2t (SCT - SCT,06JI) : aCT,j 1+ SCTeK * derex
IZI€ Acrj 2 » Anorj2 - KOAP(OUIUEHTH 3BYKOIOTJIOIIEHUS TIOCTIE aKyCTUYECKOM
00pabOTKHU CTEH U MOTOJIKA COOTBETCTBEHHO (M3 Ta0. 4.5), S (1. o6y - IJIOMIAIb
OOJTMIIOBAaHHOM YaCTH CTEH, M .
Ecnu  moBepxHOCT,  HE  OOJMIIOBBIBaETCA, TO  KOADQPHUIMECHTHI
3BYKOITOTJIOIIEHUS /IO ¥ TIOCJIE aKyCTHIECKOW 00pabOTKH paBHBI.
MakcuManbHOE 3BYKOIIOTJIOIIEHUE JOCTUTACTCS TPH OOJMIIOBKE HE MEHEE
60% oO1el MmIomaan orpak JaroIrux MOBEPXHOCTEN TOMEIIEHHS.

5. OmpenensieTcsi OXUAAEMOE CHIDKCHHE ITymMa B j-OKTaBHOW TIOJIOCE TIO
bopmyne 7:
ALJ' = lO|g(A2j/A1j). (7)

6. PesynbraTel pacuera cBoasTCS B Tabnuity 4.6

Cpasuubarores ALju AL .

Ecmn ALj < AL+, , TO COCTaBISIFOTCSI PEKOMEHIALMH 110 CHUKEHHUIO YPOBHEHN
IIyMa B J-OKTaBHOM MoJI0Ce.



Tabmuma 4.1
HcxomHble TaHHBIC U pacyeTa aKyCTHIECKOH 3(PPEeKTHBHOCTH OOJIUIIOBKU
BHYTPCHHHX ITOBEPXHOCTEH TOMEIIICHHS 3BYKOTIOTIOMAIOIIUMH MaTepragaMu

Ne
Bapu Pasmepsnl Wcrounuku myma | Bun marepuana nortonka,
aHTa TTomerienne TIOMEILEHNS CTeH, moJja (tab. 4.4)
A |B H MIOTOJIOK | CTEHBI TI0JT
1 |Lex mamuHHOMN 00pabOTKH 52 |16 4 | PeficMycOBBIe CTaHKH K 3 X
JIPEBECHHBI
2 | ToprioBo4YHBIH 1IEX 28 12 5 | Top1ioBO4HBIE CTAHKH 0 X
3 | depeBoobpadarsBatomuii mex |10 | 12 5 BenTmsatopst K K X
ITHEBMOTPAHCIIOPTA
4 |[Otgen mporpaMMucToB 6 6 3.5 O9BM,n=>5 e u ¢
5 | YgacTok Hape3KH MIUIIOB 32 |12 4 | lllumope3Hble CTaHKU K K X
6 |Otmen UTP 12 |6 4 9BM, n=10 H H p
7 | JleconmmibHBINA IIEX 60 |24 8 JleconmpHBIE paMbl XK XK X
8 |Ormenenne mummdoBKU 24 |12 5 [InudoBanbHbIE u u X
CTaHKHU
9 | Yuacrok ¢pesepoBanus 18 |6 5 | ®pesepHBIC CTAHKH 3 K X
10 |Lex mOBTOPHOI MALTHHHOM 42 |12 5| CraHKz IpOIOITBHO- e e X
00pabOoTKU AePEBSIHHBIX ¢bpe3epHbIC
neTanen
11 |Iex ortnenku petaneit JIKM 52 |12 4 | CucremMa BEHTHIALNHA XK XK X
12 |JIabGoparopus oO6paboTku 6 6 4 9BM,n=2 u u c
9KCIIEPUMEHTAJIBHBIX TaHHBIX
13 | YygacTok npoduisHOI 32 |12 5 | JleHTOYHBIEC CTaHKH 0 0 X
00paboTKky meraneit
14 | JleconmmibHEIH IEX 60 |32 5 KpyrnonuinsHeie K 3 X
CTaHKH
15 | Y4acTok CBEpIMIBHBIX 24 |12 5 | CucreMa BEHTHIISIIAT u " X
CTaHKOB
16 |OxopoyHOE OTAETICHHE 24 |12 5 | OkopouHBIE CTAaHKH K K X
17 |3arounoe otneneHne 12 |6 5 | 3aTouHble cTaHKHA K K X
18 |Llex packpos mmnomaTtepuanos |40 |12 5 KpyrnonunsHeie u K X
CTaHKHU
19 |KommpeccopHoe oTaeneHue 6 6 5 Kommpeccop 3 X
20 |Lex mOBTOpHON MaITHHHOM 50 |24 5 | ®pesepHBIC CTaHKH B 3 X
00pabOTKH TEePEBSTHHBIX
3arOTOBOK
21 |Lex mpomsBoactea JABII 12 |6 5 Konunueckue K K X
MEJIbHHIIBI
22 | Y4acTOK CTpOTaIbHBIX 30 |12 5 | dyroBanbHBIC CTAHKH u u X
CTaHKOB
23 |IIpomssoacreo JACII 24 |12 5 JHpesecHo- e e X
CTPYKE€UHBIE CTAaHKH
24 | YyacTok MalIMHHOM 36 (12 5 | PeilicMycoBble CTaHKH xK 3 X
00paboTKM 3ar0TOBOK
25 |Jlaboparopus 00paboTkn 6 6 3.5 9BM e K T
AKCTIEPUMEHTAJIbHBIX JAHHBIX n=2

N - KOJIWYECTBO HCTOYHHUKOB IIIyMa




Tabmuna 4.2
dakTUYECKHUE YPOBHH 3BYKOBOTO JaBJICHHUS UCTOYHHUKOB IITyMa

YpoBeHb
Hcrounuk nryma 3BYKa, YpoBHU 3BYKOBOTO JIaBJICHUS B OKTaBHBIX MTOJIOCAX
nbA yacToT,1b
31,5| 63 | 125|250 | 500 | 1000 | 2000 | 4000 | 8000

1. PeiicmycoBbie 98 89 | 91 |98 |100| 98 | 94 9 94 89
CTaHKH
2. OBM 54 46 | 46 | 61 | 51 | 50 | 50 46 29 29
3. ®pesepHbIC 96 82 | 83 |8 |88 |90 | 95 93 91 85
CTaHKH
4. ®yropalbHbIC 99 81 | 93 | 95 |100| 95 | 95 93 94 94
CTaHKH
5. IlpomonbHO- 97 82 | 83|87 |98 | 97 88 89 85 80
bpe3epHbIe

CTaHKH
6. 98 81 |83 |81 |8 |92 ]| 9% 97 | 100 96
Kpyrionunsueie

CTaHKH
7. JlentouHo- 96 80 | 81 |81 |84 |9 | 92 95 99 94
[UJIbHBIE

CTaHKH
8. Illunope3sHsle 92 81| 82|82 |8 |87 | 9 94 90 90
CTaHKH
9. JlentouHo- 89 79 | 80 | 80 | 84 | 86 | 90 92 90 87
nuiigoBaibHbIE

CTaHKH

10. CeepnunbHbIe 84 75 | 77 | 77 | 80 | 82 | 86 85 80 76
CTaHKH

11. Oxopounble 95 82 | 84 | 84 |87 |9 | 96 96 90 85
CTaHKH

12. Konnueckue 93 79 | 80 |80 | 8 |9 | 9 96 90 89
MEJIbHUIIBI

13. 3aTrounsle 97 82 |82 |8 | 8 |9 | 99 98 93 87
CTaHKH

14. BenTriatopsl 85 75| 75| 78 | 82 | 86 | 86 83 80 79
ITHEBMOTPAHCIIO

pTa

15. Komnpeccopsl 97 87 | 87 188 |9 | 99 | 99 95 91 90




2.2.4/2.1.8.562-96

Taomnumna 4.3
JlommycTUMBIE YPOBHHU 3BYKOBOTO JIABJICHHUS, YPOBHHU 3ByKa U SKBHBAJICHTHBIC
YpOBHH 3ByKa Ha pabo4MX MeCTaxX B MPOU3BOJCTBEHHBIX MoMemieHusx mo CH

Paboune mecra

OOmwmit
YpOBEHb
3ByKa, 1ba

OKTAaBHBIX IT1OJIOCAaX qaCTOT,)IB

ypOBHI/I 3BYKOBOI'O OaBJICHUA B

315

63

125

250

500

1000

2000

4000

8000

1. TloMemeHns qUPEKITHH,
MPOEKTHO- KOHCTPYKTOPCKUX
010p0, PaCUYETUYNKOB,
HPOTPaMMHUCTOB BBIY. MAIIUH,
oneparopoB B/IT, nabopatopuit
JUTSL TEOPETHUECKUX paboT U
00pabOTKH IKCIIEPUMEHTATBHBIX
JaHHBIX

50

86

71

61

54

49

45

42

40

38

2. ITomMerieHust ynpaBaeHIECKOT
ammapara, J1abopaTtopuii, Tie
paboTaroT HHKEHEPHO-
TEeXHUYECKUe pabOTHUKH,
OCYIIECTBIISIOIIHIE
nmabopaTOPHBIA, aHATUTHIECKAN
Y M3MEPHUTENBHBIH KOHTPOJIb

60

93

79

70

63

58

55

52

50

49

3. Pabora, BBIIOIHAEMAS C YaCTO
MOJY4YaeMBbIMHU YKa3aHUSMHU U
aKyCTUYECKUMH CUTHAJIAMH,
pabota, TpeOyromas
MOCTOSIHHOTO CITYXOBOTO
KOHTPOJISL: paboyre MecTa B
HOMEUICHUSIX TUCIETYePCKON
cirykObl, KaOWHETax U
MOMEIIECHUIX HAOIOCHUS 1
JMCTaHIIMOHHOTO YIIPABJICHUS C
pEYeBOii CBSI3bIO IO TENE(OHY,
MAIIIMHOIUCHBIE OI0PO, Ha
y4acTKax TOYHOM cOOpKH, B
MOMELICHUSX MacTEPOB, B 3a1ax
00paboTku uHpopMaIK HA
BBIYUCIUTEIBHBIX MAIIMHAX

65

96

83

74

68

63

60

57

55

54

4. IlometieHus Uit pa3MeIleHus
IIyMHBIX arperatoB BM
(Tporieccopsl, evyaTaromme
YCTPOMCTBA, yCTpOMCTBA
NOJTrOTOBKH JIAHHBIX)

75

103

91

83

77

73

70

68

66

64

5. BrImlosiHEHHME BCeX BUJIOB
paboT Ha MOCTOSHHBIX pabounX
MECTax B MPOM3BOJICTBEHHBIX
MOMEIIEHUSIX U Ha TEPPUTOPUHN

MpEeANPUATUN

80

107

95

87

82

78

75

73

71

69




Tabmuma 4.4

XapakTepuCTHKA CTPOUTEIbHBIX KOHCTPYKIMH

CrtpouTenbHble KOHCTPYKIIMH

PeBepOeparonnbie Ko3hPUIIMEHTH 3ByKOTOTIONMIEHUS TPU CPETHET€OMETPHUUECKOM YacToTe
OKTaBHBIX 1oJj0c, ['1

31,5 63 125 250 500 1000 2000 4000 8000
CteHbl, ITIOTOJIOK

a. beron 0,01 0,01 0,02 0,02 0,02 0,02 0,04 0,04 0,04
0. beToH okparneHbIi 0,01 0,01 0,01 0,01 0,02 0,02 0,02 0,02 0,02
B. Kupnmunas xinaaka 6e3 0,15 0,15 0,15 0,19 0,21 0,28 0,38 0,46 0,46
3a1€JIKH I1IBa
r. To ke ¢ 3a7eKoii 1Ba 0,03 0,03 0,03 0,03 0,03 0,04 0,05 0,06 0,06
a. Kupnnunas kinaaka 6e3
3aJIE€JIKH I1IBa,

OIITYKaTypECHHAs 0,02 0,02 0,02 0,02 0,02 0,03 0,04 0,04 0,04
e. To ke ¢ okpackoi 0,01 0,01 0,01 0,01 0,02 0,02 0,02 0,02 0,02
MacCJITHOW KpacKou
K. VI3BecTKoBas mMTyKaTypKa 0,04 0,04 0,04 0,05 0,06 0,06 0,04 0,06 0,06
10 CETKE
3. Cyxas mTyKaTypka 0,02 0,02 0,02 0,05 0,06 0,08 0,04 0,06 0,06
u. JlepeBsiHHas 0OIIMBKA 0,01 0,01 0,01 0,01 0,01 0,08 0,08 0,11 0,11
k. @aHepa, okieeHast 000sIMH 0,12 0,12 0,12 0,12 0,06 0,08 0,09 0,12 0,12
JI. 3aCTEKJIEHHBIE OKOHHBIE 0,3 0,3 0,3 0,2 0,15 0,1 0,06 0,04 0,04
TTPOJIETHI
M. OKHa OJTMHAPHBIC 0,04 0,04 0,04 0,03 0,04 0,03 0,02 0,02 0,02

ITponomkenne Tabnumpl 4.4
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H. CTEKIIONIACTUK 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,02
0. MeTnaxckas IuInTKa 0,01 0,01 0,01 0,01 0,02 0,02 0,02 0,03 0,03
ot
1. Jlocku u3 1peBeCHHBI 0,15 0,15 0,15 0,11 0,1 0,06 0,07 0,07 0,07
p. [Tapxer 0,04 0,04 0,04 0,07 0,06 0,06 0,06 0,07 0,07
c. [Ton HaTepThIil MacTUKOM 0,16 0,16 0,16 0,11 0,1 0,07 0,06 0,07 0,07
1. JIluHOIIEYM 0,02 0,02 0,03 0,04 0,03 0,03 0,04 0,04 0,04
y. Pe3una TommuHon SMM 0,04 0,04 0,04 0,04 0,08 0,08 0,08 0,08 0,08
¢. Kosep Tommumnoi 10mm 0,1 0,1 0,1 0,1 0,3 0,3 0,27 0,27 0,27
X. beron 0,01 0,01 0,02 0,02 0,02 0,02 0,04 0,04 0,04
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XapaKTepuCTHKA 3BYKONOIJIOMIAIOMINX 00JIMIOBOK

Tabmuma 4.5

Marepuain 06JIMIIOBOK

PeBepOeparmmonnbie K03()PHUITUESHTHI 3ByKOTIOTIOMEHHUS
IIPH CPETHETEOMETPHUECKON YacTOTe OKTaBHBIX ToJoC, 111

31,5 63 125 250 500 1000 2000 4000 8000
. [InuTh1 MUHEpaATOBAaTHBIC 0.05 | 0.07 0.1 0.17 0.68 0.98 0.86 0.45 0.40
aKyCTUYCCKHE
nepdopuponanusie [1A/O
c "Habpe1zrom" 11A/C 0.01 | 0.02 | 0.05 0.21 0.66 0.91 0.96 0.89 0.85
riuajakue aexoparuBasie ITA/]] 0.02 0.03 0.05 0.59 0.52 0.53 0.25 0.10 0.08
. MuHepanoBaTHbIE TUTUTHI 0.01 | 0.02 | 0.04 0.20 0.59 1.0 0.93 0.81 0.79
“Axmurpan’”
. MunepanoBarubie muTsl [111- 015 | 0.25 | 0.32 0.70 0.95 0.69 0.59 0.50 0.48
80 ¢ MOKPBITUEM THUIICOBOM
nepopupoBaHHOMN JIEHTOM
C TMOKPBITHEM CTAILHBIMU 0.1 0.12 | 0.18 0.63 0.90 0.94 1.0 1.0 1.0
nephopupOBaHHBIMH JTUCTAMHU
C TMIOKPBITHEM 0.15 | 0.19 | 0.23 0.75 1.0 0.91 0.82 0.60 0.50
nephopupOBaHHBIMU
acOOILIEMEHTHBIMH JINCTAMU
. Martbl U3 cynepToHKOro 0.05 0.1 0.4 0.85 0.98 1.0 0.93 0.97 1.0
CTEKJIOBOJIOKHA C 000JIOUKON 13
CTEKJIOTKaHH
. Martsb! u3 6a3ansToBoro BojiokHa | 0.01 0.02 0.26 1.0 1.0 1.0 0.94 0.77 0.82
¢ 000JI0YKOH U3 CTEKJIIOTKAHU
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Tabnuia 4.6

Pacuer akycTuueckoii 3(p(peKTUBHOCTH 3BYKONOTJIOIIAIONIEH 00JIMIIOBKH

Ne HanmenoBaHue onpeaensieMoi BeIIMUYUHbBI OrnpenensieMble BEJIMUYUHBI B OKTABHBIX TI0JIOCAX CO
/11 cpeaHereoMeTpuIecKuMu yactoramu, I 11,
31. | 63 | 125 | 250 | 500 | 100 | 200 | 400 | 800
5 0 0 0 0
dakTHUecKHe ypOBHHU 3BYKOBOTO JaBieHus, L, 1b
JlorycTuMble YPOBHH 3BYKOBOIO JaBieHUs, L on, AD
3. Tpebyemoe CHMKEHUE YpOBHEH 3BYKOBOTOO JaBJICHUS
ALj ™D > IIB
4, KoadduimenT 3ByKomnoriomnenus marepuana
MOTOJIKA Aor.ji
CTCH dcr. .1
I1OJIA Anon.j.1
OKOH dcrex.j.1
5. [Tnomanu, M2 MOTOJIKA
SHOT
cTeH (0e3 OKOH)  S¢r
rmosa Stion
CTEKOJ Serex
6. OKBUBaJIEHTHAs IJIOUIA/1b 3BYKONOIIIOMEHUS Ay j M2, 710

00JIMIIOBKY: MOBEPXHOCTEN
IMOTOJIKA
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Oxkonuanue Tadmue 4.6

CTCH

I10J1a

OKOH

CymmMmapHas Ay

7. KoaddunmeHTs 3BYKOIOTJIOIIEHHUS Marepuasa
0OJIMIIOBKHA
MOTOJIKA A norj2
CTCH der j2
8. [Inomans OONULOBKM CTE€H Scr.ogr, M2 , IOCUMTATH
MCXOS U3 TOTO, YTO OOJIMIIOBKA CTEH HAYUHACTCS C BBICOTHI
I,5m
9. DKBMBAJIEHTHAs IUIOMIAAb 3BYKOIOTIOMEHUS Ajj , M? |
nocJie 00JIMITOBKH MOBEPXHOCTEH
CymmapHas Aj
10. OxugaeMoe CHUKEHUE YPOBHEW 3BYKOBOI'O JABJIEHUS

AL; , nb
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