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PASPABOTKA METO/10B 3BYKOM3O0JIAAIIUU TEXHOJOI'MYECKOI'O
OBOPYAOBAHMUS B /KNJIBIX KOMIIVIEKCAX
TaitnbieB Axyn, Mibmypanos AiiibiH, ATaeBa Opa3mxemall
IIpenoaaBaTenn
TypKMEHCKHUI TOCYAApCTBEHHBIA APXUTEKTYPHO-CTPOUTENbHBIA HHCTUTYT

r. Aurxaban, TypkMeHucTaH

AHHoTauusi. Pa3zpa®oTka MeTOJIOB 3BYKOM3OJISALMU TEXHOJIOIMYECKOrOo OOOpYJIOBAHUS B IKHIIBIX
KOMITIEKCaX MPEACTaBIsET cO00i OAHO M3 HanboJee aKTyaIbHBIX HAYYHO-TEXHUYECKUX HarpaBJICHUH
B COBPEMEHHON CTPOUTEIBHON aKyCTHKE, ApXUTEKTYPHOU (PU3UKE U MHKEHEPHOU SKOJIOTUU FOPOJIOB.
B ycCl10BUSIX MHTEHCUBHOTO BBICOTHOI'O CTPOUTENIBCTBA U CTPEMIICHHS K MAKCUMAJIBHON aBTOHOMHOCTH
JKUJIBIX 3JaHUN TEXHUYECKHUE ITa)H, IOABAJIbl U KPOBEJIbHBIEC IIPOCTPAHCTBA HACBILIAIOTCS MOLIHBIMHU
WHXXCHEPHBIMM CHCTEMaMU: KpBIIIHBIMA KOTEJIbHBIMH, YWIJIEPAMH, HACOCHBIMU CTaHLUSAMH,
BEHTWISILIMOHHBIMA ~ YCTaHOBKaMM M JUGTOBBIMU MexaHu3MamH. OyHKIMOHUPOBAHHE 3TOTO
KpYIHOrabapuTHOro 000pyA0BaHMs HEU30€KHO TeHEPUPYET HHTEHCUBHBIEC aKyCTUYECKHE KoJeOaHus,
pacrpoCTpaHIOIIKMECs B BHJIE BO3IYIIHOTO M CTPYKTYPHOIO IIyMa MO HECYIIUM >KeJIe300€TOHHBIM
KOHCTPYKILUSAM HETNOCPEACTBEHHO B JKWJbIE IOMELIECHUA. TpagullMOHHBIE METOAbl ITACCUBHOM
M30JSLUN, ONUPAIOIIMECs HAa IPOCTOE YBEIUYEHHE MAaCChl OTPaXIAKOIUX KOHCTPYKLMH, YacTo
OKa3bIBalOTCsl HE3()(PEKTUBHBIMU MPOTHB HU3KOYACTOTHOM BHOpALMU M CYIIECTBEHHO YTSKEISIOT
KapKac 37aHusl.

Kaouesbie cioBa: KiroueBble €10Ba: 3BYKOM3OJSLHSA, TEXHOJIOIMUYECKOE OOOpYOBAHUE, JKUIIBIE
KOMIUIEKCHI, BO3AYIIHBIN LIYM, CTPYKTYPHBIN 1IyM, BUOPOU3OJISIINS, TUIABAIOIIUN 10J, aKyCTHUECKOe

MOJCINPOBAHUC, CHCKTpaJ'IBHHﬁ aHaJIn3, Ka4YC€CTBO CPCbI.
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Abstract. The development of methods for sound insulation of technological equipment in residential

complexes represents a highly critical operational frontier in contemporary building acoustics,

structural engineering, and environmental noise control, essential for securing auditory comfort within
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high-density municipal footprints. Modern residential infrastructures increasingly rely on heavy,
centralized building mechanics—such as cooling towers, water pump stations, roof-mounted chillers,
and high-speed elevator shafts—which continuously generate intense airborne and structural vibration
waves that transmit through rigid monolithic concrete frames directly into habitated domestic zones.
To prevent these mechanical forces from inducing low-frequency structural resonance and breaching
public sanitation acoustic thresholds, engineering firms transition from traditional passive mass-
loading models toward complex computerized finite element wave propagation simulations. These
advanced methodologies dictate the precision calculations of multi-degree-of-freedom floating
concrete inertia blocks supported by high-performance elastomeric mats or tuned spring isolators,
alongside the deployment of flexible duct silencers, elastic structural breaks, and specialized porous
sound-absorbing enclosures. Ultimately, implementing these dynamic, non-linear acoustic modeling
frameworks enables real-time distribution tracking via automated telemetry mic-arrays, allowing
facility managers to identify early equipment wear, suppress intrusive environmental noise pollution,
and significantly reduce long-term structural lifecycle maintenance expenditures across dense urban
residential developments.

Keywords: sound insulation, technological equipment, residential complex, structural vibration, low-
frequency resonance, floating floor, spring isolator, finite element simulation, building mechanics,

lifecycle maintenance expenditures.

BBenenune

[TepBuuHOlt WHGOPMAITMOHHON OCHOBOM Jsi pa3pabOTKu IPGPEKTUBHBIX aKyCTHYECKHX
peleHnii ciaykaT MaciuTaOHble MAacCHBBI JaHHBIX HATYPHBIX WHCTPYMEHTAIBHBIX HM3MEPEHHUA U
CHeKTpaJ'IBHOFO aHaJIn3a HIYMOBBIX XapaKTepI/ICTI/IK KOHerTHI)IX BHUJI0B I/IH)KeHepHOI‘O O60py,ZIOBaHI/I${.
HccnenoBatenu (GpUKCUPYIOT YPOBHU 3BYKOBOTO JABIIEHUS U BUOPOYCKOPEHMSI B OKTAaBHBIX MOJIOCAX
4acTOT B IIMPOKOM JHANa30HE OT LIECTHAAUATH A0 BOCBMH ThICSY I'epll, BBIABIIAS JTOMHUHUPYIOLIUE
UK M3JIy4eHHUs] 3BYKOBOW »JHepruu. BakHEHIINM KOMIIOHEHTOM 0a3bl JaHHBIX BBICTYHAIOT
JTUHAMHAYECKHE XapaKTEPUCTUKH CTPOMTENBHBIX MATEPHUAJIOB M KOHCTPYKLMI: MOIYJIH YIPYTOCTH,
KO PUITMEHTBI TOTEPh M YacCTOTHI BOJIHOBOTO COBHAJACHHUS oOrpaxkacHuid. Bcs coOpanHas
u3MepuTenbHas HHGOpMaIlKs, BKIt0UYasi IPOCTPAHCTBEHHBIE CXEMbI PACTIOIOKEHHUS UICTOYHUKOB IIIyMa
U TEOMETPHUIO IPUIETAOIMNX IMOMEIICHUM, UHTETPUPYETCS B CIELHAIU3UPOBAHHBIE IIPOrPAMMHBIE
KOMIIJIICKCBI aKyCanecxoro MO)IeJ'II/IpOBaHI/ISI. BI)ICOKOC Ka4deCTBO, rny61/1Ha U MareMaThu4dcCKasa
TOYHOCTh TMOJTOTOBJIEHHON pAacyeTHOW MOJEIM IMO3BOJSIOT JETAIIbHO BHU3YalIM3UPOBAaTh KapThl

pacnpeaciicHus 3BYKOBBIX noyiex u MNPCAUKTUBHO OLICHUBATH Bq)(peKTI/IBHOCTB Pa3jIMYHbIX BApUAHTOB

3BYKOU3O0JISALUN.
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MatemaTHueckoe MOJEIMPOBAHUE ITPOLECCOB PACIPOCTPAHEHUsI CTPYKTYpHOrO IIymMa u
BUOpAIMK B CTPOUTEIFHOM KapKace JKUJIOT0 KOMITIeKca 0a3upyeTcst Ha MEeTOjaX BOJIHOBOM MEXaHUKHU
W YHUCIEHHOTO aHaiuM3a cucteM auddepeHuuanbHbIX — ypaBHeHUl.  MH)keHephl-aKyCTHKU
pacCUMTHIBAIOT ~ MapaMeTpbl  MHOTOCIONHBIX ~ BHOPOM3OJUPYIOIIMX  OCHOBAHUH,  MOJIEIUpYs
TEXHOJIOTHYECKOEe 000py0BaHHE KaK TBEPAOE TEJO C IIECThIO CTENEHSIMH CBOOO/BI, YCTAaHOBICHHOE
Ha ymnpyrue onopbl. KilroueBOM BBIYMCIMTEIBHOM 3aJayedl sABJISIETCS TOYHOE OIPENEIICHUE
cOOCTBEHHOM 4YacTOThl KoJieOaHWIl BHOPOM3OIMPYIONIEH CHCTEMBI, KOTOpas JOJKHA OBITh Kak
MHUHMMYM B TPH-Y€ThIpe pa3a HIKE 4aCTOThl BO3MYIIAIOIIEH CHUJIbI, TEHEPUPYEMOH 000PYOBaHUEM.
Jlis mojaBiieHUsl HU3KOYAaCTOTHOM BUOpaiuu, Hanbojiee OMAacHOM Ui 4eJIOBEYECKOIo BOCIPHUSATHS,
IPUMEHSAETCS METOJ YCTPOWCTBAa «IUIABAIOIIMX» IIOJIOB IO/ HMH)KEHEPHBIMU arperatamMu cC
UCIIOJIb30BAaHUEM  BBICOKO3(D(PEKTUBHBIX  3JaCTOMEPOB WJIM MPYXHUHHBIX  BHOPOU30JIATOPOB.
YucneHHbII KOHEYHO-3JIEMEHTHBIM aHAIU3 IO3BOJSET YYECTb IPOCTPAHCTBEHHYIO MKECTKOCTh
NEPEKPHITUM M NPEJOTBPATUTh PHUCKM BO3HUKHOBEHHS PpE30HAHCHBIX SBICHUM B HECYIIHX
KOHCTPYKLUSX JKUJIOrO JOMa.

[IpakTuueckass peanusanusi pa3pabOTaHHBIX METOAOB TpeOyeT KOMILJIEKCHOTO IOAX0/a,
COYETAIOLIEr0  NPELUU3UOHHYI0  BHOpPOM3OISLIMIO  caMoro oOOpYyIOBaHUS C  YCTPOMCTBOM
BBICOKO3()(DEKTUBHBIX 3BYKOM3OIMPYIOUIMX OOOJOYEK M IIIyIIUTeNell IIymMa B HH)KEHEPHBIX
KOMMYHHKaIMIX. TpyOornpoBoAbl M BO3AYyXOBOJBI, COCAHMHEHHBIE C pabOTAIOUIMMM arperatam,
OCHAIIAIOTCSl THOKMMH BCTaBKaMU, BUOPOKOMIIEHCATOPAaMH U AJIACTUYHBIMU I0JIBECAMHU, MOJHOCTHIO
pPa3pbIBAIOIINMHU JKECTKHE aKyCTHYECKHE MOCTHKU C KallUTalbHbBIMU cTeHamMu. CaMM TEXHHYECKHE
MOMEIICHUSI OOJHMIIOBBIBAIOTCS CIEIUATU3UPOBAHHBIMKE  3BYKOTMOTJIOUIAIONIMMHE  MaTepHajlaMHu  C
OTKPBITOM TOPUCTON WIJIM BOJIOKHUCTOH CTPYKTYpoOi, obecneunBaronmMu 3(p(GEeKTUBHOE paccesHue
SHEPrUM BO3AYIIHOTO IIyMa.

3akino4enue

B 3akiroueHne HEOOXOOUMO MOMYEPKHYTh, YTO pPa3paboTKa METOAOB 3BYKOM3OJSAILIUH
TEXHOJIOTUYECKOTO 000PYAOBaHMS B JKWIIBIX KOMIUIEKcax (GopMupyer QpyHmaaMeHTaIbHBIE CTaHIAPTHI
koMdopTa, IKOJOTUYECKOW O€30MacHOCTH W JKM3HECTOMKOCTH COBPEMEHHBIX TOPOJOB OYIIyIIEro.
JanpHelmmii mporpecc B 3TOM 00JIaCTH HEpa3pbIBHO CBsI3aH C HHTErpalyeil akTHBHBIX CHUCTEM
raimeHus IymMa W BHOpaluu, HCIONB3YIOMIUX alTOpPUTMBl HCKYCCTBEHHOTO MHTEJIEKTa JIJIs
reHepanuy NPOTUBO(A3HBIX 3BYKOBBIX BOJH.
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