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benopycckuil roCy1apCTBEHHBIN arpapHblii TEXHUYECKUM YHUBEPCUTET

r. MuHCK

B coBpeMeHHBIX YCIIOBUSX IIYM SBJISAETCS OJHUM U3 BeIyIIUX (PaKTOPOB 3arps3HEHUS OKPY-
YKAIOWIEN CpelIbl, CBSI3aHHBIM C pOCTOM TOPOJOB M Pa3BUTUEM TEXHOJOTHH. Bo3aeicTeue mryma Ha
YeJloBeKa CTAHOBUTCA Bce OoJjiee akTyalnbHOU mpobieMoit. Ocoboe MecTo 3aHUMaeT IIyM MPOU3BO/-
CTBEHHOT'O NPOUCXO0KJEHHSI, YPOBEHb KOTOPOT'0 CYLIECTBEHHO MoApoc. Bo3aeiicTBIE MOBBIIEHHBIX
ypoBHEH 11ymMa Ha paboTaromux 00ycIOBIEHO Bce 0oJiee MUPOKUM MPUMEHEHHEM BBICOKOTIPOU3BO-
JUTEBHOTO 000pY/10BaHUS, YBEIMYEHUEM CKOPOCTHU TEXHOJOTMYECKUX MPOLIECCOB IIPU KCILTyaTa-
MU TPOMBILUIEHHOTO 000PYy10BaHUSI.

3a 2021 r. B Pecny6nuke benapych pacnpenenenue mo 0CHOBHBIM HO30JI0THUECKUM (hopMam
B TpyIie npodecCuoHaIbHBIX 3a00JIeBaHU, 00YCIOBIEHHBIX BO3AeCTBUEM PU3NUECKUX (DAKTOPOB
TPYZIOBOTO TIpoliecca: MO-IIPEKHEMY NPEBATUPYET HEHPOCEHCOPHAsT TYTroyXocTh — 85,7% OT KoJu-
4yecTBa Bcex 3a00JeBaHuU B TaHHOM rpymie.

JI1 CHYDKEHUS a3pOIMHAMHUUECKOTro 1IyMa (1ryma TypOyJIeHTHOI O IepeMEIINBAHNS BBIXJION-
HOM CTpyH ¢ OKpy»xKarolieil atMmocdepoii) mpu paboTe KOMIIPECCOpPOB, MTHEBMOYCTPOMCTB, TypOope-
aKTUBHBIX, PEAKTUBHBIX JIBUTaTENIeH U T. 1., OCHOBHOE BHUMAHUE Y/IEISAETCSI KOHCTPYHUPOBAHUIO TIIy-
muTeneil. BeiOop TOro win HHOTO TUMA TIIYIIKUTENS ONpeaAeseTcs] HEOOXOAMMBIM YPOBHEM CHUXKE-
HUS [TyMa, €r0 CIIEKTPOM, MOIITHOCTHIO HCTOYHHKA, PU3NUIECKUMH CBOMCTBAMH MaTepHasia: BEICOKUM
3BYKOIIOTJIOLIEHUEM B TpeOyeMOM JTMana3oHe 4acTOT, MaJbiM OObEMHBIM BECOM, SKOHOMUYHOCTHIO
U T. 1. BaxHo, 94TOOBI TIIYIIMTEN OKa3bIBAJIM HEOOIBIIOE THIPABINYECKOE ConpoTrBIieHue. Llens,
KOTOPYIO0 HEOOXOIUMO JOCTUTHYTh IIPU pa3paboTKe IIYIIUTENs, COCTOST B TOM, YTOOBI B Onpejie-
JICHHBIX TOYKaX IIyM ObUI AOMYCTUM IS JIIOAEH U HE Mellall HOpMaJIbHOMY T€UEHHIO TEXHOJIOTuYe-
CKOTO mpo1iecca. Penienne 3a1auu BKIIOYAET CIECAYIOIINAE ITAlbI:

- ONpeeNIeHNE AOIYCTUMOTO 111yMa;

- pacyeT mymMa B TOYKE HAOJIOIEHHs MO U3BECTHOM aKyCTHYECKON XapaKTEepPUCTHKE UCTOY-
HUKa, IIyM KOTOPOr0 HE0OX0IMMO CHU3UTD;

- olpeieieHne HEOOXOIMMOM aKyCTHUECKOU 3((EKTUBHOCTH TITYLIUTENS;

- BBIOOP CXEMBI INIYIINUTENS U KOHCTPYKIIMU 3BYKOIOTJIOMIAIOIINX JJIEMEHTOB;

- aKyCTHYECKUU M TUAPABIMYECKHI pacueTbl rinymuTens. CHUKEHHE YPOBHS MOIIHOCTH
mymallL, B raymurene omnpenensercs no gopmyne:

0L, =L, —[L]201lgr <{I1L, —10Ig ¢,

riae Lw - ypoBeHb aKkyCcTHUYECKOi MOIIIHOCTH UCTOYHUKA; [L] - momycTuMblil ypoBeHb 1ryma; r
- pacCTOSIHHE OT YCTaHOBKHU JI0 TOYKHU HAOMOIeHUs; ¢ - (haKTOp HANpaBICHHOCTH; AL, - 3aTyXaHue
B aTtMocepe.

JlomycTuMBIi YPOBEHb IITyMa BBIOMpAETCS UCXOJS U3 OOIIEero IIyMOBOro (poHAa MECTHOCTH,
rac pacCrojIoXEH UCTOYHUK yCJ'IOBI/Iﬁ €ro pa6OTBI U TUTUCHUYCCKOI'O HOpMAaTHBa.

AKycTHUYecKasi XapaKTEepUCTUKA UCTOYHUKOB OMPENEsSeTCsl SKCIEPUMEHTAIbHBIM WUJIU pac-
YCTHBIM ITYTEM.

[TpuOIM3UTENHHO pacdeT T03BYKOBOI CBOOOIHON ra30BOM CTPYH MOXKHO MPOBECTH IO Ciie-
JYIOIEH METOJINKE.

CymmapHas 3BykoBast MOIITHOCTE cTpyu W onpenensiercs o ¢popmyne Jladtxumia:
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rie K — koo HUIMenT nponopuoHanbHOCTH, paBHbIi 310, p, — MIOTHOCTBL MOTOKA CBO-
6oaHOM cTpyH, KI/M3; p, — IIIOTHOCTb HEMOABMKHOM cpejibl (Bo3ayXa), Kr/m? ( P =1 23); V, — cko-

pocTh oToka, M/c; Co — CKOPOCTH 3BYKA B HEMOJBIKHOM Bo3ayxe, M/c; D — muamerp comna, m; 7, —
a0CcoIIOTHAs TeMIIepaTypa OKpyskaromiero Bo3ayxa, K; 7. — abcontotHas TeMmepartypa crtpyH, K.
CocTaBsroIMe CreKTpa 3ByKOBOW MOIIIHOCTH B 1/3-0KTaBHBIX MOJIOCAX YacTOT

=L, +IL,,
rae UL, — cocraBstomue 6e3pa3MepHOro CIeKTpa 3ByKOBOM MOIIIHOCTH.

[Tpu 5TOM yacToTa 1IyMa ornpeneisercs no popmyie:

Sh—f—D

C
rae Sh —umcno Crpyxans; f— cpeanss yactora 1/3-okTaBHO# mosock! myma; D — muameTp
comia; Ve — CKOPOCTh CTPYH Ha BBIXOJI€ U3 COILIA.
YpoBeHb CyMMapHOT'0 3BYKOBOTO JJaBJieHUs L B TOUKaX, pacroyioKeHHBIX B 1aJIbHEM I10JIe Ha
PacCTOSTHUU I' OT BBIXJIONA CTPYH, OMPEEISICTCS 110 opMyJie:

! w—20lgr—6+(1+b)10lg ¢,

0
ried =115 npu wusnydenun B chepy, O=8gbh mnpu wusnydeHuu B noaycdepy,

EOBTT

0]
daxTop HanpapaeHHOCTH @ IIyMa ONPENEILETCS [0 COOTBETCTBYIOIIUM KPHUBBIM.
VPOBHH COCTABIAIOIIMX CIIEKTPA 3BYKOBOTO JaBjieHus B 1/3-0KTaBHOI mooce
Lg=L+L,
rie AL = y(Sh)— cocraBisioniue 6e3pa3sMepHOro CIIeKTpa IIyMa.
YpoBeHb CyMMApHOTO 3BYKOBOTO JaBIIEHUs BJIOJIb IPAHMIILI CTPYH ONpesensercs 1o Gop-

MyJIe:

a
L=L,+ ——O 6— —20—
JP. D D
rne Pc — mepemnan naBieHus B COIUIE; @ — PACCTOSIHAE OT TPAHMIIBI CTPYH, IPUHUMASI TTOJTHBIN
yroi ee packpeitusi 2o =207,
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CkopocTh HcTeueHus ra3a, V,, M/c MOXKHO ONPENeTUTh Mo (GopMyJIe:

k-1
Tk
v |2 Rl (P |
k=1 u P+P,

rae k =C, /C, — oTHOLIEHHE TEMIOEMKOCTH ra3a MpH MOCTOSHHOM JIaBJIEHHH K TeTl-

JI0EMKOCTH T'a3a IIPH OCTOSHHOM o0beme; R =8,31-10" JIx/(kMoub| rpa) — yHUBepCalbHAs
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ra3oBas MIOCTOSIHHAS, L — MOJEKYJSpHBIN Bec ra3a; 7' — abcontoTHas temmeparypa, K; P, —

JIaBJICHUE B cpefie, B KOTOPYIO BhITEKAeT cTpys, I1a; P — n30bITOUHOE TaBJICHHE ra3a B COILIC

repen ucreueHuem, la.

[Ipu BbIYMCIIEHUN CKOPOCTH UCTEUECHHS HY>KHO UMETh B BUAY, YTO JUIsl OOBIYHBIX COTIEI CKO-
POCTb UCTEUYECHUSI HE MOKET MPEBBIIIATh KPUTHYECKYIO CKOPOCTh:

2k R
——T
K+1
PaBHYIO CKOPOCTH 3BYKa B MCTEKAIOIIEH ra3oBoii crpye. CBEpX3BYKOBasK CKOPOCTh UCTEYE-

HHS BO3MO>KHO JIMIIE B coruiax JlaBais.

[TnoTHOCTH ra3a B COIUIE MEpe] UCTEYCHUEM OIpeIelsieTcs o Gopmyoe:
|

P+P, |
I:)0

Kputnueckas ckopocts s Bo3ayxa (K =1,4; u =29), ucrekaroiero u3 coruia B armochepy,

Kp

P=Po

IIPU HOPMAJIBHBIX atMoc(hepHbIX ycnoBusix Ve = 312 m/c gocturaercs npu n30bITOYHOM (KpUTHYE-
ckoM) paBneHun Py, = 8,81/10% I1a (0,9 arm). ITocKObKY B OOBIYHBIX TEXHHYECKHMX YCTPOHCTBAX
M30BITOYHOE JIaBJICHUE B COILIE, KaK MPABWIIO, MPEBBIMIACT YKa3aHHOE 3HaueHue, To v = 312 M/c u
3BYKOBas MOIIIHOCTb, U3JIyuyaeMasi CTpyeil, 3aBUCUT IIaBHBIM 00pa3oM OT IJIOTHOCTH Ta3a B COIIE U
ero JuaMeTpa.

HccnenoBaHusiMH OKa3aHO, YTO CHEKTP IIyMa CTPYH SBJISETCS IPAKTHUECKU CILTOMHBIM. OH
B 3HAUUTEIHFHON MEpe 3aBUCUT OT PACIIOI0KECHUS TOUKA H3MEPEHHS. BICOKOYaCTOTHBIN IIIyM co371a-
€TCsl yYaCTKaMU CTPYH, PACIIONOKEHHBIMU BOJIHM3U COIJIA, HU3KOYACTOTHBIN IIyM CO3/1a€TCs y4acT-
KaMH ra30BOr0 IMOTOKa, HAXOAALIMMHUCS HHXKE TI0 TEYCHUIO CTPYH. 3BYKOBasi MOIIIHOCTb, H3ITydaeMast
3JIEMEHTApHBIM 00BEMOM, HAXOIALIMMCS B HA4YaJIbHOM y4acTKe CTPYH, HE3HAUUTEJIbHO 3aBUCUT OT
pacnosoxeHus: o0bemMa OTHOCUTENILHO cpe3a cormia. B oCHOBHOM yuacTke cTpyu (IIpH yAaleHUH OT
COIUIA) 3BYKOBasi MOIIIHOCTb JIEMEHTAPHOI'0 00beMa CTPYH Pe3KO MaaaeT NPUOIU3UTEIHHO MPOIop-
[IMOHAIBHO CEJIbMOM CTETIEHH PACCTOSIHHS OT COTIA. 3BYKOBAsk MOIIHOCTh, H3JIydaeMasi Ha4yabHbIM
Yy4acCTKOM CTPYH, cOCTaBisieT 0koio 50% Bcelt 3ByKOBOIM MOIIHOCTH cTpyHU. TakuM 00pazom, OCHOB-
Hasl JIOJIS IIIyMa M3JTY4aeTcsl y9acTKaMH CTPYH, HaXOASIIMMUCS Ha PAaCCTOSHHUH IIECTH TUAMETPOB
CTpYH OT Cpe3a COoIuIa. ITO HYXKHO YUUTHIBATh IPU KOHCTPYUPOBAHUM [ITYILIUTEIS.
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