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KOHCTPYKTUBHI PILLEHHA BATATOWAPOBUX TETKUX OTOPOAXEHbDb
MABULWEHOT 3BYKOI3ONALIT

MeTa. Po3po6ka e(heKTUBHUX KOHCTPYKTUBHUX piLleHb 6aratoLuapoBuX NIErKMX OropobKeHb NiBULLEHOT 3BYKOI30MALLT.

MeToan AocnifXeHHs. BMKOPMCTOBYBABCA TEOPETUYHWIA MeTOZ, AOCAIMKEHHS. [HXEeHepHWIA po3paxyHOK BUKOHYBaIN
rpagoaHaniTM4HUM METOAOM, Y IKOMY BUKOPUCTOBYIOTL Ge3nocepesHi 3a/1eXXHOCTI XapaKTepuCcTUK 3BYKOI30NALT Big napa-
METPIB KOHCTPYKLil, L0 3MiHIOKThCA Mif Yac MPOEKTyBaHHS.

HaykoBa HOBM3Ha. OTPMMaHO MOKa3HWKW YaCTOTHWUX XapaKTepUCTUK i30/1ALiT NOBITPAHOro LWYMy 3BYKOi30/1H0Ba/Ib-
HUX aCUMETPUYHUX KapKACHWX Neperopofok 3 06LMBKaMu 3 rinCOKapTOHHMX NIUCTIB, L0 3a6e3MeyytoTb NOPiBHAHO 3 6a30-
BUMM GifbLL BUCOKY aKYCTUYHY Ta €KOHOMiYHY eqeKTMBHICTb. 3anponoHOBaHO peKOMeHAauUil 3 MPOEKTYBaHHA TUMOBMX
TEXHIYHUX pilleHb acMETPUYHUX KapKacHWUX Meperopofiok, Lo 3abe3neyytoTb HOPMATVBHUIA LLYMOBWIA PEXVM Y NPUMI-
LLEHHAX XXUTIOBMX | FPOMaACbKMX OYAiBeNb, a TaKOX LONOMIXHYMX 6yfisenb BUPOGHNUMX NiANPUEMCTB.

MpakTnyHa 3Ha4YMMIcCTb. [l0BeAEHO MOX/MBICTb MiABULLEHHS 3BYKOI30M1ALIT aCUMETPUYHMUMM KapKAaCHUMW MNepero-
pofKamu MOPIBHSAHO 3i 3BYKOI30NALIED CUMETPUYHUMM (6230BMMU) KapKaCHO-O6LUMBHUMM Meperopogkamu. Po3rnisHyTo
KOHCTPYKTVBHI PiLLIEHHSA 3BYKOi30/TOKOUMX aCUMETPUYHUX KapKaCcHWX Meperopofiok 3 06LIMBKaMy 3 FinCOKapTOHHWUX NICTIB,
L0 al0Th 3MOTY PO3LIMPUTW MOXKMBICTb 3aCTOCYBaHHSA LIMX KOHCTPYKLIRA Y ByAIBAAX PI3HOTO TUMY 38 paxyHOK NifBuLLEH-
HS IXHbOT 3BYKOI301ALLiT B HOPMOBAHOMY [iana3oHi YacToT, NPy LibOMY 3MeHLUYUM MaTepiasibHi BUTPaTU Ha TXHE 3BeAeHHS.
3anpornoHoBaHO peKoMeHAaLiT 3 MPOeKTyBaHHA KOHCTPYKLiM 3BYKOI30MIIOUMX aCUMETPUYHNX KapKaCHUX Neperopogok 3
06LUVBKaMU 3 FNCOKAPTOHHUX JICTIB.

PesynbTaTn. 3HaiiaeHo KinbKiCHI 3a1€XXHOCTI 3BYKOI30M4LiT aCUMETPUYHUMI KapKaCHUMU MeperopoikaMu Bij mMachm i
KiNIbKOCTi LUapiB 06LUMBOK Y BCbOMY HOPMOBaHOMY fiana3oHi yactoT Big 100 go 3150 Iy, TexHiKo-eKOHOMiIYHWIA aHani3
BApTOCTi MOHTaXY CUMETPUYHMX (6230BUX) | aCUMETPUYHMX KapPKAaCHUX NEePeroposoK J0BOAMUTL e(heKTUBHICTb 3aCTOCYBaH-
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HA aCUMETPUYHUX KapKaCHWX Meperopofok AK MiKKBaPTUPHUX Neperopofok, Meperopofiok MiX MpUMILLeHHAMU odicis.,
CTiH i NeperopofoK MiXX pobourMn NPUMILLEHHSMU AOMOMIDKHUX ByAiBeNnb BUPOOHUUMX NiLNPUEMCTB. 3aCTOCYBaHHS LMX
MeperopoAoK AacTb 3MOTY 3HU3UTY BUTPATU HA MOHTaX. [MPUHLMM NPOEKTYBaHHSA TaKMX KOHCTPYKLi/i MOXHA BUKOPUCTOBY-
BATW NiJj Yac BNALUTYBAHHA KabiH CNOCTEPEXEHHS HA BUPOOHMLITBI, LLIYMO3aXUCHUX eKPaHiB CUCTEM BEHTUNALIT Ta KOHAWL-
OHYBaHHs. Ha npakTuLi MoXKHa LOMOrTUcs 40AaTKOBOI 3BYKOi30naLUiT 65m3bKo 3...10 gb.

KntoyoBi cnosa: 6aratoLlaposi flerki oropokeHHs, 3ByK0i30NsLis, KapKacHi NeperopofKu, rincoKapToHHI IUCTU.

Mpo6nema Ta 1i 3B8’30K 3 HAYKOBUMU Ta NPaKTUYHUMMW 3aBAaHHAMW. 3BYKoi3onayia bynise-
NbHUMMN KOHCTPYKLISIMUW € ranyssio 6yfiBenbHOT akyCTUKK, B AKIA QOCNIAKYOTbCA ABULLA, NOB'A3aHI 3
MOLWMPEHHAM Yepe3 HUX 3BYKOBUX XBW/b. Y 6araTbox BuMafKax 3BYKOi30ndauisa 6yAiBeNbHUX KOHC-
TPYKLi/ € HapauioHaNbHILLIUM CMOCO60M 3HVDKEHHS LWYMY, WO MPOHMKAE B NPUMILLEHHS i3 CYMiX-
HUX 06'eMiB i i3 30BHIWHbLOrO cepefoBulla. LLlym Ha BUPOBGHULUTBI, B OiCHUX 6yaiBnax i B NobyTi
3aBJAaE Be/IMKOT WKOAW, WKIANMBO BMAWBAKOYM HA OPraHisMm MOAUHKU, 3HUXYHUYN MPOAYKTUBHICTb
npayi. Ha BUpo6HMLTBI 3 6e3nepepBHNM 36iNbLIEHHAM MOTYXHOCTI Ta NPOLYKTUBHOCTI MPOMUC/IOBO-
ro o6nagHaHHsA 4YacTOTHWUIA CNEKTP LWYMY 3MilllyeTbCA B 06/1aCTb BUCOKMX 4acTOT, 0CO6GAMBO YyTau-
BUX AN5 ByXa N0AMHU. B ohicHUX OyAiBNAX i NPUMILLEHHAX WYM Bif HasABHOCTI BeSIMKOIT KifibKOCTI
O(iCHOT OPrTeXHiIKW, PO3MILLEHOT B MPUMILLEHHAX 3 AeKiibkOMa po604YMMU MIiCUAMU, 3 BHYTPIWHIMK
OropoA>KyBanbHUMMN KOHCTPYKLISMU, IK NPaBui0, BAKOHAHUMM 3 XXOPCTKMX 3BYKOBIAOMBANbHUX Ma-
TepianiB (namiHosaHi ACI1, cBiTNONpPO30pi naHeni) 3a NPUHLMMNOM KapKacHO-0OLWUBHUX MEpPEropo-
[OK, NPU3BOAUTL [0 NepefyvyacHOol BTOMW i 3HUXEHHA MPOAYKTUBHOCTI npayi. MpuynHamMmmn 3HMXEHHS
3BYKOI30MALINHNX XapaKTEPUCTMK UMX KOHCTPYKLiA € HEeBMCOKA BflaCHa 3BYKOi30/1ALif, HAABHICTb
06XigHMX WNAXiB NOWMPEHHA 3BYKY (NiABiCHA CTeNs, CTUKM MK KOHCTPYKUisMy Towo). LUym Bnau-
Ba€ Ha JIIOANHY He Ti/IbKW Ha BUPOOHULTBI, @ il Ha CenbObULLHUX TEPUTOPIAX | B KBapTUpax, 0co6/MBO
B MicTax No6/v3y WYMHUX NigNpPUeEMCTB, a TaKOX Ha BY/MUAX i3 BE/IMKOK KiNbKICTHO TpaHCNopTy.
Taknum YMHOM, LOCNIAKEHHS, NOB'A3aHI 3 PO3POONEHHAM ePEKTUBHMUX KOHCTPYKTUBHMX pilleHb Mig-
BUMLLEHOT 3BYKOi30/15Lii HAa OCHOBI 6a30BMX KapKacHO-0OLWMBHMX NEpPeropofoK € akTya/JlbHUM HayKo-
BMM 3aBAaHHAM y ranysi 0yfiBesibHOT akyCTMKU, L0 Mae BaXXMBWIA NpakTUYHKUIA iHTepec [1-5].

AHani3 gocnigxeHb i ny6nikayiin. MNMpobnemor NigBULEHHS 3BYKOI30MALIT peasbHUX Oropo-
[)KYBanbHUX KOHCTPYKUi ByaiBens i cnopyg 3aiimanucs 6arato gocnigHukis. Y pobotax 11 Borone-
noea, E. Wintergerst, B.I1. 'yceBa, B.l. 3abopoBa, M.l. IBaHOBa, O.0. KnumyxiHa, O.0. KoukiHa,
B.I'. KpeiitaHa, C.H. OBcsiHHikoBa, ".J1. Ocunosa, M.C. CegoBa, €.49. FOgiHa, L. Cremer, A. London,
A. Schoch, H. Reisner, K. Gosele, L. L. Beranek, M. Heckl Ta iH. po3p0o6/71eHO MeTO4M pPO3paxyHKY I
MPOEKTYBAaHHA Pi3HUX TUMIB 3BYKOI30/IOOUMX OrOpoXKeHb [6-10].

OfHak [oci 3anuMWaeTbCqd ManoBMBYEHUM MUTAHHA AOCATHEHHA MaKCUMalbHO MOX/IMBUX 3Ha-
YeHb 3BYKOI30NALii peanbHUX OropoiXyBasibHUX KOHCTPYKLIiA, 30KpemMa KapKacHO-06WMBHUX nepe-
ropofok. [lo TenepilHbOro Yacy Hefo0CTaTHbO AOCNIAXKEHO Npo6aemMy BAAUBY 3MiHW CMIBBIAHOLIEHHS
MOBEPXHEBUX FYCTWH i TOBLWMHN 06LINBOK i3 FiNCOKAPTOHHMX NNCTIB KAPKAaCHUX MeperopofoK Ha iXHi
3BYKOi30/15LiliHI BNacTMBOCTI B HOPMOBAHOMY 4acTOTHOMY fiana3oHi Big 100 go 3150 'y i Tak 3Ba-
HUX "aKyCTUYHUX MICTKIB", L0 He Jae 3MOru palioHaibHO MPOEKTYBATN OrOPOAXKYBabHI KOHCTPYK-
LiT NigBULLEHOT 3BYKOI30ALLIT.

Mig vac npoekTyBaHHA abCONOTHO HE BPax0BYIOTbHCA PeKOMeHAaLii Wwoo 3abe3neyeHHs 3ByKOi30-
NALiT KapKaCHUMU NeperopogKaMu 3aBAsKy BNaLITYBaHHIO 06LWMBOK i3 Pi3HOT KiNbKOCTI WapiB rincoka-
PTOHHUX NUCTIB. Y HayKOBUX i HOPMATUBHUX [XXepenax BifiCyTHA iHPopMaLis Npo AKiCHi xapakTepuc-
TUKW 3HUXEHHA WWYMY B HOPMOBAHOMY Aiana3oHi 4acToT, TO6TO NPO YaCcTOTHI XapaKTepucTuKN i3onsuii
MOBITPSHOTO WYMY Ta iHAEKCK i3014LiT MOBITPSHOIO WyMy Rw, 4B, aCUMETPUYHUX KOHCTPYKLiN.

[Onsa eeKTUBHOro 3acToCyBaHHA B OYAIBHULTBI KapKacHUX Neperopofok MifsuLeHOT 3BYKOi30-
nAyii 3 06WKMBKAMM 3 TINCOKAPTOHHMX JINCTIB HEOOXigHO PO3POOUTM TXHI KOHCTPYKTUBHI PiLLEHHS.
Mig yac BM60PY ONTUMAaNbHOr0 NMPOEKTHOTO PilleHHSA HEOOXiAHO MaTh MOX/MBICTb WBUAKO PO3paxo-
BYBaTMW 3BYKOI30/5Li/iHI XapaKTepUCTUKN Pi3HUX BapiaHTIB PO3r/IAHYTOI KOHCTPYKLiil. HasBHI xapak-
TEPHI YacTOTHI 3a/1eXXHOCTI 3BYKOi30/4LiT MOABINHNX Oropof>KeHb MOKMafeHO B OCHOBY rpadoaHani-
TUYHOIO MeTOAY PO3pPaxyHKy, WO Aae 3MOry Bu6paTy onTUMasbHe NOEAHAHHA 3MIHHUX Mig yac npoe-
KTYBaHHA XapaKTepucTUK i 3a6e3ne4ynTn HOpMaTUBHY 3BYKOI30/15Li0 MPUMILLEHb.

MocTaHoBKa 3afayi. Po3pobKa e(heKTUBHUX KOHCTPYKTUBHMX pilleHb GaratowapoBux Nerkux
Oropo>XeHb NigBULLLEHOT 3BYKOI30NALiT.
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BuknageHHa maTtepiany Ta pe3ynbTaTu. CTBOPEHHA CMPUATANBOIO aKyCTUYHOIO PEXUMY B
6ygniBni - OfHa 3 HalakTyanbHiWMX Npo6aemM cy4yacHoro 6ygisHuutea. LLymu, W0 MpoHUKaWTb y
NPUMILLEHHS, NOAINAIOTb Ha 30BHILHI Ta BHYTPILWHI. JO 30BHILHIX AXEpen WyMy Hanexartb: TpaHc-
MopT, NMPOMMWC/OBI NigNPUEMCTBA, IrPOBi MaijaH4yMKu Towo. [o BHYTPIWHIX - IHXEHEpHe Ta caHiTa-
pHO-TeXHiUHe o6fafiHaHHA, NO6YTOBI AKepena WyMy Towo. [0 3HUXEHHS WYMY HUHI po3po6/eHo
e(heKTMBHI 6yfiBeNlbHO-aKyCTUYHI METOAM, 30KpeMa il MeTof 3BYyKOi3onsuii.

OcTaHHIM YacoM y MicTax cnocTepiraeTbCA TeHAEHLUiA YW inbHeHHA 3abyf0BKN, PO3MIlLeHHA Be-
NIUKUX TOPrOBeNbHUX, KYNbTYPHO-PO3BaXKaNbHUX | afiMiHICTPAaTUBHUX KOMMJEKCIB Ha MiHiManbHO
LONYCTUMUX BiACTaHAX Bif XXUTNOBUX 6yaMHKIB. Ha BigMiHYy Bif TpaguyiiiHUX UMBiNbHUX ByAiBens, y
AKX 6ynun cneyianbHi KaniTanbHi NPUMILLEHHSA 419 PO3MILLEHHS BEHTUASALIAHUX Kamep, Kanopudepis
i KOHOMLIOHEPIB, Y Cy4yacHUX OYAIBNSX TEMI0BE, XONOAWbHE Ta BEHTUAAUiiHE 06nagHaHHA 4acTo
PO3MilLYIOTb HA MOKPUTTI, | BOHO € OJHWUM 3 OCHOBHUX [XXepen WyMy B MiCbKOMY cepefoBuLli. 3HuW-
XXEHHA NOBITPAHOIO LWYMY [OCATaETbCA 3aBAAKM 3axX0faMm, WO I'PYHTYHOTbCA Ha MeToAax 3BYKOi30/5-
Lil, 3BYKONOr/IMHAHHA Ta eKpaHyBaHHA. 3aco6y 3HWXKEHHA MOBITPAHOrO WYMYy - LUe BalTyBaHHA
aKyCTUUYHUX eKpaHiB, LyMo3axuweHnx OyAiBenb i LWYMO3aXUCHUX BIKOH. AKYCTUUYHUIA pexum y
NPMMILLEeHHAX 34e6iNbWOro 3aneXxuTb Bif 3BYKOI30/10BaNbHUX | 3BYKOMOMMHANbHMUX SKOCTER 1oro
OropoAXyBanbHUX KOHCTPYKLi.

Y 6yAiBenbHI NpakTULi Ha 3MiHY FPOMI3AKUM, MaTepiafoMIiCTKUM i BiAMOBIAHO TPYAOMICTKUM Y
npoueci 6yfiBHALTBA BHYTPIWHIM OropoiXyBanibHUM KOHCTPYKLiAM MpuxoadTs 6aratowaposi cuc-
TEMUW NIETKUX OrOPOKEHb NifBMLLEHOT 3BYKOi30nALii, NepeBaXXHO 3 ANCTOBUX MaTepianis. 3okpema
Habynn NOLMPeHHS KapKacHO-OOGLIMBHI OropofXyBanbHi KOHCTPYKLii. BOHW Nerko MOHTYHOTbCH,
MatoTb Many Bary i maike NOPIBHAHHI 3a MOGINBLHICTIO 3 TPaHCPOPMOBaAHUMK MePeropofKamMu, Lo
3a6e3neyvye BifibHe MPOEKTYBaHHA 06'€MHO-NNaHYyBaNbHUX pilleHb BHYTPILWHLOIO NPoOCTOpY 6yaiBesns.

Ane nopsag 3 BeNMKOK KifIbKICTIO MO3UTUBHUX AKOCTEN MNif 4ac 3acTOCYBaHHA TaKMX JIerKMX
KOHCTPYKUiA YTPYLHEHE BUKOHAHHA BMMOT 3BYKOI301ALIT MiXX MPUMILLEHHAMW, OCKINlbKW OAHWUM 3
OCHOBHMX YMHHWKIB, WO BU3HA4YalOTb 3BYKOI30M0I0YY 3[aTHICTb Oropoxi, € ii Maca i noBepxHesa
WiNbHICTb CTIHOBOT KOHCTPYKUii. ICHYytOUi Hapa3i KOHCTPYKTMBHI PilleHHS KapKacHO-06LWMBHUX Ne-
pPeropoAok ABNAITL CO60I Nerki KapkacHi CTIHOBI KOHCTPYKLIT, W0 MICTATb Yy co6i oguHapHuin abo
noABiliHWiA mMeTaneBuii (aepes'sHWIA) Kapkac, 06WNTUIA OAUHAPHMUM, NOABIiHMM a60 NOTPIAHUM La-
pom rincokapToHHux (FKJ1) abo rincosonokHuctux (FCBJT) nucTis 3i 3ByKONOrivHat0 UMM Matepianom
y NOBITPAHOMY MpOLIapKy. 30BHIWHI AMCTM 0OWMBOK 3 ABOX CTOPIH NpuiiMarTbCA OAHaKOBOI TOB-
WMHW 3 XXKOPCTKUM 3'€4HAHHAM 3 KapKacoM.

Cyy4acHMWi1 aHani3 TakMx OropofXeHb MOKasye, L0 BOHW He MatoTb J0CTaTHbLOT 3BYKOi30nALii B giana-
30Hi cepefHix i BUCOKMX YacToT (630...1250 u), BUKIMKAHOT PE30HAHCOM CUCTEMU “Maca-npy>KHiCTb-
maca". Lleid Hegonik fobpe BigoMuUiA (haxiBuam y ranysi 6ygiBenbHOT akyCTUKK | € O4HUM 3i CTPUMYBasb-
HUX YNHHWKIB LUMPOKOrO BNPOBA)KEHHA 6araTollapoBMX Nerknx oropoiXeHb y NpakTUKy 6yAiBHULTBA.
Haii6inblw eKOHOMIYHO 06rpyHTOBaHMM € CMocib, 3a SKOro 3BYKOI30/IALIAHI XapaKTepuCcTUKM OropoXi
noninwyTeea 6e3 36iNbleHHA MaTepianoMicTKOCTi. Moganbwnm po3BUTKOM MOABIHUX OFOPOLKEHb €
po3pobKa 6araTowapoBuX JIEFKUX KOHCTPYKLiA MigBWLLEHOT 3BYKOI3014LiT, WO CKNafalThCa 3 06LWMBOK
pi3HOT NOBEPXHEBOT LWiNbHOCTI, 30KpeMa aCUMETPUYHNX KapKaCHUX Neperopook.

OfHUM i3 HallBaXX/TMBILWIMX 3aBAaHb Mif Yac MPOEKTYBaHHA HOBUX TWUMIB OFOPOAXKYBanbHUX KOHC-
TPYKLi/ 3 ypaxyBaHHSIM pecypco36epeXKeHHs Ta BUCOKOT EKOHOMIYHOT e(heKTUBHOCTI € 3HVKEHHSA TX-
HbOT MacKu Ta TOBWMHW. Mpy LbOMY OropoAXXyBa/ibHi KOHCTPYKLiT MOBUHHI 3abe3nevyBaTty HeobXia-
HWUIA 3aXWUCT Bif WYMY B NPUMILLEHHAX XXUTNOBUX | TPOMaACLKNX ByAiBenb, a TaKOX AOMOMDKHUX 6Y-
[iBenb BUPOOGHUUMX NiIZNPUEMCTB BiANOBIAHO A0 HOPMATUBHUX BUMOT [11-16].

Y 6ygiBenbHiii NpakTULi Ha 3MiHY MaTepiaNoOMICTKUM BHYTPILIHIM OrOpoAXYBa/lbHUM KOHCTpY-
KLiaM NpuxogaTb nerki 6aratowapoBi OrOpOMKEHHA. Y npakTuui MPOEKTYBaHHA i 6yfiBHMLTBA
3HaNLW/IN 3aCTOCYBaHHA TaKi KOHCTPYKTMBHI pilleHHsA 6araTowapoBUX CUCTEM: PO34iNbHI (NOABIHI)
OrOpPOJ>KEHHA, OLHOLUAPOBi OrOPOXKEHHSA 3 THYUYKMMU NAUMTaMU Ha BifKOCi, CeHABi4y-naHeni, KoHc-
TPYKLUIT BIKOH i KOHCTPYKLUiT Mi>)KNOBEPXOBUX NEPEKPUTTIB. MMig po34iNbHUMM OTOPOXaMN MalOTbCA Ha
yBa3i KOHCTPYKLIT, W0 CKafarThCsA 3 BOX CTIHOK, PO3fi/fieHUX NOBITPAHUM MpoLapkom abo 3BYyKO-
NornvHaNbHUM MaTepiasioM He3HauyHOT >KOPCTKOCTI. [lepeBaXKHOro MNOWUWPEHHA Habynu po3fiNnbHi
OrOpOMKEHHA 3 NMCTOBUX MaTepianiB, 30KpPeMa KapKacHO-06LWMBHI Neperopoiku, Hacamnepes KOHC-
TPYKL,iT 3BYKOI3015LiiHUX MEPEropooK NOeNeMEHTHOIO cknagaHHsa gipmm KHAY ® Ta iH.

ICHytOUi Hapa3si KOHCTPYKTUBHI PilleHHSA KapKaCcHO-06LWMBHWX MEPEroposokK ABAATL CO60K fe-
FKi KapKacHi CTiHOBI KOHCTPYKLii, W0 MICTATb y cO6i oguHapHUA abo noABiiHUIA NpodinbHUI MeTa-
neBuiA (LepeB'sHMIA) Kapkac, WO 0OWNTUA OgUHAPHUM, NOABIHMM ab0 MOTPIAHMM WapoM rincokap-
ToHHUX (FKJ1) a6o rincoBosiokHUcTUX (FBJ1) nucTis 3i WwinbHicTio 4o 1100 kr/m3, TOBUIMHOW Bif
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100 MM [0 225 MM, NOBEPXHEBO W inbHICTIO Big 25 Ao 90 Kr/mM2i macoto Bif 28 fo 78 kr, y nosiTps-
HOMY MpPOLWApKy SKUX PO3TALlOBAHO 3BYKOMOTAUHANbHWIA MaTepian. 30BHILHI AMCTU OOLWIMBOK i3
[,BOX 6OKiB NPUIAHATO O4HAKOBOT TOBLLMHMW 3 XXOPCTKUM 3'€JHAHHAM i3 KapKacoM.

CXemMUn KOHCTPYKTUBHMX PilleHb KapKacHO-00WMBHMUX MePeropofok HasegeHo B Tabn. 1. Kapka-
CHO-O6LIMBHI NeperopoAkn MatoTb TaKi Mepesary nepej iHWHYMKY TUNaMU NePeropofok: 3HAYHO MEH-
LY NMOBEPXHEBY WiNbHICTb, MOPIBHIOK UM 3 LErNAHUMY ab0 rinco6eTOHHUMU NEPeropoKaMu; BUCOKY
WBWUAKICTb 3BEAEHHSA; BIACYTHICTb "MOKPUX" MpPOLECIB Mif Yac MOHTaXy; NErkuii 4OCTYN A0 KOMYHi-
Kauiii; MeHLWY TOBLWMHY - TOHKI CTIHOBI KOHCTPYKUIT 4at0Tb 3MOTY 36iNbWNTU KOPUCHY MJIOLY.

Tabnmuys 1
TexHiuHi Ta aKyCTUYHI XapaKTepPUCTUKM KapKaCHO-00LLIMBHWX NEPEropogokK

TexHiuHi Ta aKyCTUYHI XapaKTePUCTUKU KapKaCHO-06LLMBHUX NEPErOpPOAOK

35)('(63??0?1;'3?;?%%%“2” ToBLMHa LLinpuHa ToBLMHA MosepxHeBa 3;—050“#'3%*7;_ 3ByKOI-
Yy «KNiUF» reperopogkn  npodinto, 06LLIMBKM, u.l'iﬂb;-IiCTb, L>|,/iI7IHOFO 3onauis,
D, MM h, MM d, Mm Kr/m2 wapy, mm Rw, A6

C111/W111- oguHapHWin MeTa/IEBUIA KapKac, 06LIMTUIA OfHMM LLAPOM FiNCOKapTOHHUX abo rincOBOIOKHUCTMX SINCTIB
3 060x 60kiB. Maca 1 m2neperopogku - 6113bko 28 Kr. BucoTta neperopogku o 8,0 m

100 75 1x 12,5 25 60 45

C112/W112 - ofuHapHWin MeTaIeBUiA Kapkac, 06LUMTUIA BOMA LapaMi FiNCOKapTOHHMX abo FinCOBOMOKHUCTUX CTIB
3 060x 60KiB. Maca 1 M~ neperopogku - 6nm3bKo 53 Kr. BucoTa neperopogkum ao 9,0 m

100 50 40 50
125 75 2x 125 45 60 52
150 100 60/100 52/54

C113/W113 - ofvHapHWiA MeTaneBmid kapkac, 06LIMTIIA TPbOMA LLapamu FincoKapTOHHMX abo riNCOBOMOKHNUCTHX

125 50 40 51
150 75 3x 125 75 60 53
175 100 80 55

C115.1 - nofgiliHWIA MeTaNieBMiA Kapkac, 06LUMTWIA ABOMA LLapamMu FinCOKapTOHHUX abo rincoBO/IOKHUCTUX SINCTIB 3
060x cTopiH Maca 1 m2neperopofku - 61m3bko 57 Kr. Bucota neperopogku o 6,5 m

155 105 40 55
205 155 2x 125 50 60 57
255 205 80 57

W115.2 - noggiliHuWii MeTafieBuMiA Kapkac, 06LIMTWIA ABOMA LLapaMm FinCOKapTOHHUX abo rincoOBOMIOKHUCTMX /INCTIB 3

155 105 2 x40 59
205 155 2x 125 53 2x60 60
255 205 80 60

C116 / W115-1 - gpaHe3aneXHi MeTanesi kKapkacy 3 NOBITPAHUM NMPOMiXKOM 50 MM, 06LLMTI BOMa LLIApaMK MincoKapToH-

200 50 + 50 2x 125 53 50 + 50 65

C121 - oAvHapHWiA fepeB'sHUIA KapKac, 06LUMTMWIA OfHUM LLIAPOM FiNCOKApTOHHKX aGo FiNCcOBO/IOKHUCTUX JIUCTIB 3 060X
M M

2 4
ANA O 85 60 1x 12,5 30 40 38
= * y
C122 - oguHapHuii AepeB'aHNA KapKac, 0BLLIMTWIA 4BOMA LapaMu FincoKapTOHHMX abo rincoBONOKHUCTUX JIUCTIB 3
060x cTopiH. Maca 1 m2neperopofku - 6:m3bko 57 Kr. BucoTa neperopogku 4o 4,1 m
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[na npakTMUYHMX Linei ouiHKa 3BYKOI30MALIAHMX SKOCTEN Oropoxi 3BOAUTHCA A0 BU3HAYEHHS
OLHOYMCNOBOrO MoKasHWKa - iHAeKCY i30NAUiT NOBITPAHOrO Wymy. 3anexHicTb 3ByKOi3onauii Big ya-
CTOTM [la€ AKICHY XapaKTepucTuKy poboTu Oropoxi, AKOK € YaCTOTHA XapakKTepucTuka izonawii nosi-
TPAHOro WYMYy B HOPMOBAHOMY Aiana3oHi yactoT Big 100 go 3150 INy. HopmoBaHWM MapameTpom
301507 NOBITPAHOIO WYMY BHYTPILWHIX OFOPOMAXKYBaNbHUX KOHCTPYKLIA XWUTNOBUX | FTPOMafCbKNX
6yfiBenb, a TaKOX LONOMDKHUX 6YyAiBe/lb BUPOOHMUMUX MIANPUEMCTB € iHAEKC i301ALiT NOBITPAHOrO
LWYMY OropoaXyBaslbHUMU KOHCTPYKLUiaMuM Rw gb. HopMaTuBHI 3HauyeHHs iHAeKCIB i30n4uii noBiTps-
HOrO LWYMY BHYTPILIHIMW OrOpPOAXKYBaIbHUMM KOHCTPYKUiAMM Rw, 4B, ANA XUTNOBUX, FPOMafCbKNX
OYLVHKIB, a TAaKOX AN 4OMNOMIXHUX 6YANHKIB BUPOOHNUYMX NiANPUEMCTB HaBEEHO B HOPMATUBI.

IHpeKce i3onAuii NoBiTPAHOroO Wymy Rw, b 0ropofXyBanbHOK KOHCTPYKLIiE 3 BijoMolo (po3pa-
X0BaHOH abo BMMIPSIHOK) YAaCTOTHOHK XapaKTEPUCTUKOK 1301541 MOBITPAHOIO WYMY BM3HAYaeTbCS
LINAXOM 3iCTaBNEHHSA LiET HACTOTHOI XapaKTepUCTUKM 3 OLiHHOIO KPWMBOK, HaBeAeHOK B HOPMATUBI.
Y TuX BMNagKax, KOAM HeobXigHO 3HATM YaCTOTHY XapaKTepUCTUKY 3BYKOi30naUii, W06 i NOpPiBHATK
3 HeOOXifHOK 3BYKOI30/14LIE0 ANA OPIEHTOBHMX PO3pPaxyHKiB, MOXHa KOPUCTYBaTUCA rpadoaHanitu-
YHUM MeToAOM no6yA0BM 4ACTOTHOI XapakTepucTuku. CydyacHuil aHanis 6aratowapoBuMx Oropo-
[>KeHb MOKasye, Lo Ui KOHCTPYKLUii B HW3Li BUNaKiB He MalOTb LOCTaTHbLOI 3BYKOi30M1ALil B HOPMO-
BAHOMY fiana3oHi cepefHiX i BUCOKMX YacToT (630...1250 I'y), W0 BUKINKAHA PE30OHAHCOM CUCTEMU
"Maca-npyxHictb-maca".

Moganblim poO3BUMTKOM TakKMX OrOPOXKEHb € PO3P0OKa HOBUX E(EKTUBHMUX 3BYKOI30MALIAHNX
H6araTowapoBMX NEFKUX KOHCTPYKLIA 3 eDeKTUBHUX 3BYKOI30AALIAHNX 6aratowapoBuX ErKMX KOHC-
TPYKLi/ 3 06lIMBKaMM Pi3HOT MOBEPXHEBOI W iIbHOCTI Ta 3 Pi3HOK KiNbKICTHO LWapiB 06LINBOK.

Y po60Ti NPONOHYOTLCA aCUMETPUYHI KapKacHi neperopogku (puc. 1), 06LWNBKN AKUX BUKOHAHI
3 FiNCOKapTOHHMX NUCTIB TOBLUHOWO 12,5 MM MO O4UMHAPHOMY KapKacy 3 TOHKOCTIHHOIO MeTasfieBoro
npodinto 3i 3ByKONOT/IMHANLHUM MaTepiasioM. TOBLMHA OBLIMBKM FINCOKAPTOHHUMU ANCTaMK 3 KO-
)KHOTro 60Ky Kapkaca NpuitHATa pi3Ha, W0 3aneXuTb Bif KiIbKOCTI NNCTIB FiNCOKapPTOHY: OA4WH N/KC
fBa nuctu (1+2) - (12,5+25 mm), ogunH nmoc 7pu nuctu (1+3) - (12,5+37,5 mMm) i ABa NaC Tpu nuc-
" (2+3) - (25+37,5 mMm).

LLi KOHCTPYKLiT NOPIBHAHO 3 MOWMWPEHUMWN KapKacHO-06LMBHUMW Meperopojkamm 3 0LHaKoBO
TOBLLMHOK O6LWMBOK i OAHAKOBOI KiNbKIiCTIO LWapiB, PIBHUMU 3a MOBEPXHEBOI LWiNbHICTIO, MalOTb
BMLLY 3BYKOI30M1ALI0 3aBASKU BUHWKHEHHIO ABMLLA XBMALOBOTrO 36iry. 3ByKOI30/5Lit0 33 paxyHOK
BMHWKHEHHSA ABULLA XBWUNbOBOTO 36iry, Lo Bif06yBaETbCA B Pi3HMX YACTOTHMX fiana3oHax.

a) 6) B

Puc.1. CxemMn aCMMETPUYHMX KapKacHWUX MEeperopofioK i3 PisHOK TOBLUMHOK 06LUMBOK i3 FiNCOKaPTOHHMX NIMCTIB 3a
OfVHapHVM KapKacOM i3 TOHKOCTIHHOrO MeTafieBOro Npoisito 3i 3BYKOMOI/IMHAMBHUM LiapoM: a - a = 1x12,5 mwm,
d =2x12,5 mm; 6 - a =1x12,5 mm, d =3x12,5 mm; B- a =2x12,5 MM, d =3x12,5 Mm

ACUMETPUYHI KapKacHi NeperopoAkn maroTb BeNMKWIA NOTEHLian 3aCTOCYBaHHA B SIKOCTI BHYTpI-
WHIX OropoaXyBanbHUX KOHCTPYKLIA Yy XUTNOBUX i rpoMagcbkux 6ymiBnsx, LWBUAKOMOHTOBaHUX
neperopofok B 0hiCHUX i afMiHICTPATUBHUX NPUMILLEHHAX i3 BiIbBHUM NNaHyBaHHAM. MpuHLKUN Npo-
EKTYBaHHS TaKMX KOHCTPYKLilA MOXHa BUKOPUCTOBYBATHM Mif, Yac BNalITyBaHHA BUrOpoAoK Ana obna-
[LHaHHA, KabiH CNOCTepeXKeHHA Ha BUPOOHMLTBI, a TAKOX NMPU NMPOEKTYBaHHI LWYMO3aXUCHMUX eKPaHiB
LNA cUCTEM BEHTUNALIT Ta KOHAWULIOHYBaHHA. Ha npakTuui MoXHa 4OMOrTMcA L04aTKOBOT 3BYKOi30-
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nauii 6nmsbko 3...10 ab.

KapkacHo-06LWWWBHI neperopofku 3 obwmekamu 3 M'KJ1 € nepcneKTUBHUMU KOHCTPYKLiAMMW A4
3aCTOCYBaHHA B XXUTNOBUX i TPOMaACbKMX BYAIBAAX, & TAKOX AONOMDKHUX 6YAiBNAX MPOMUCIOBUX
nignpnemMcTs. JaHunii TN OropoaxXyBanbHUX KOHCTPYKLi/A Nerko MOHTYETLCA, Ma€ Many Bary i Manxe
MO>XXHa MOPIBHATU 3a MOGINLHICTIO 3 TPAaHC(OPMOBaHMMU MeperopogkaMmu. KapkacHo-06WKBHI nepe-
rOpoAKMN Hanexatb A0 aKyCTUYHO HEOAHOPIAHUX KOHCTPYKUIiRA. Mif yac TeOpeTUYHOro po3rnagy 3By-
KOi30/110BaIbHOT 34aTHOCTI aKyCTMYHO HEOLHOPIAHOT KOHCTPYKUIT Ti HaliyacTilwe NpefcTaBnAlTb SK
CYMY 3BYKOIi30/110Ba/IbHOT 34aTHOCTi aKyCTUYHO OfHOpigHOro efiemeHTa ROTa 11 3MiHM AR, CNpuyunHe-
HOT aKyCTUYHOK HEOHOPIAHICTIO 0ropoxi R = R0+ AR. BogHouac BennmymHa ROMoxe 6yTW 3BYKOI-
30/10Ba/IbHOK 3[aTHICTIO OQHOrO 3 €/1IEMEHTIB KOHCTPYKLiT (3a3BMYali MacMBHILWIOro) abo akyCcTU4HO
OLHOPIZHOT OropoXi, MOBEPXHEBA NYCTUHA AKOT JOPIBHIOE MOBHI MOBEPXHEBI T'YCTUHI KOHCTPYKLIT,
AKY MW po3rnagaemo. [ocArtu egekTy 36inblIeHHA 3BYKOI30ALIT NOABINHOT OropoXi MOXHa, SKLLO
06'eHaTV aKyCTUYHO OAHOpPIAHI eneMeHTH (O4HOLAPOBi OropoXi) 3 rpaHUYHUMUK YacTOTamu, Lo Bi-
API3HATLCA MK COB0I0 HE MeHLWe HIX Yy 2 pasn. AK 06'eKT AOCNIAKEHHA pO3rnagaTMMeMo acuMerT-
PUYHY KapKacHO-O6LIMBHY Meperopojky 3 WapHipHUM CNUPaHHAM 3a KOHTYPOM B OTBOPi aKyCTUYHO
YXOPCTKOT0 HECKIHYEHHOr0 eKpaHa, Ha AKY Ai€ gudysHe 3ByKoBe rnosie. Cxemy KOHCTPYKLiT HaBeAeHo
Ha puc. 2.

Puc. 2. Topu30oHTa/IbHWIA PO3pi3 aCMMETPUYHOI KapKac-
HO-OOLLIMBHOI Neperopofky 3 OO6LUMBKOW UCTaMK 3 [BOX
CTOpIH pi3HOT TOBWMHM (2X12,5 MM+3x12,5 MM) No Kapkacy
3i 3BYKOMOrNMHAbHUM LLIAPOM

Po3rnafaroTbCa acCMMETPUYHI KapKacHi nepe-
rOpoAKW, 30BHIWHI NMMCTOBI OBLIMBKN AKX BMKO-
HaHi 3 TKJ1 winbHicTio Big 850 kr/m3 go 1100
Kr/m3 ToBWMHOO 12,5 MM NO Kapkacy 3 TOHKOC-
TiHHOro MeTtanesoro npodinto. LunpuHa nosiTpa-
HOFo NPOMIXXKY NpuitHATa pisHa: 50, 75 i 100 mm.

ToBWMHY apKywiB o06wmBkK 3 FKJ1 i3 gBOX 6OKIB MPUIAHATO Pi3HY: OAMH natoc gea (1+2), oAnH
natoc Tpu (1+3) i gBa natoc Tpu (2+3) nuctu. 3ByKOMNOTIMHANLHUIA MaTepian - MiHepanoBaTHI NAUTK
"I30BEP" ToBLWMHOI 50 MM i WwinbHicTio 40 Kr/m3.

BWCHOBKYM Ta HanpaMoK nofanbwnx AochifkeHs: [0BefeHO MOXIUBICTb MifBULLEHHS 3BYKOI-
30n4uil aCMMeTPUYHUMU KapKacCHUMU Meperopojkamu MOPiBHAHO 3i 3BYKOI30NALiEH0 CUMETPUUHUMMU
(6a3oBUMM) KapKacHO-06LUIMBHUMY neperopoikaMmu. Ha ocHOBI rpagoaHaniTUH4HOro MeTofy po3paxyH-
Ky BCTaHOBJIEHO, L0 e()eKT NiABULLEHHS 3BYKOIi30NALiT KapKacHO-06LWMBHUMMK MeperopofkaMu 3a ofi-
HOYACHOro 3MEHLIEHHS iXHbOT Mack (abo BMTpaTW MaTepiany) MOX/IMBWIA y pas3i NoefHaHHSA 06LINBOK
Pi3HOT TOBLWUHN. [pu LUBOMY, SKLWO0 BEMUYNHU NMOBEPXHEBUX FYCTUH KOXHOT 06LUNBKYM Bigpi3HAKOTHCS
MiX C060t0 (He MeHLLe HiX Y 2 pa3n), BifbyBaeTbCA NEPEKPUTTA NPOBaiB 3ByKOi30naLii B 06/1aCTi XBU-
NbOBOrO 36iry B HOpMOBaHOMY Aiana3oHi yacToT Big 100 go 3150 INy. 3HaifeHO KinbKiCHI 3a/eXHOCTI
3BYKOi30NALiT aCUMETPUYHUMWN KapKaCHUMMW MeperopofkaMun Bif Macu i KinbKoCTi wwapis 06LINBOK Y
BCbOMY HOpPMOBaHOMY fgiana3oHi yactoT Big 100 go 3150 Ny. TexHiKO-eKOHOMIYHWI aHani3 BapToCTi
MOHTaXy CUMeTpUYHUX (6a30BUX) i aCUMETPUYHUX KapKacHUX MeperopofioK LOBOAUTL ePEeKTUBHICTb
3aCTOCYBaHHA aCMMETPUYHUX KapKaCHUX NepPeropofok AK MiXXKBApPTUPHUX MEPeropofok, neperopofok
MK NPUMILLEHHAMW O(iciB, CTiH i MeperopofoK MidK po6oYMMUN NPUMILLLEHHAMUN LONOMIXHUX 6y aiBenb
BMPOOGHUYMX MiANPUEMCTB. 3aCTOCYBAHHA LMX NEPEropofoK AacTb 3MOTY 3HU3UTU BUTPATK Ha MOHTAX.
MpUHUUN NPOEKTYBaHHSA TaKMX KOHCTPYKLi/A MOXHa BMKOPWUCTOBYBATM Mif 4ac BnalTyBaHHA KabiH
CMOCTEPEXEHHA Ha BUPOOHMLTBI, LLIYMO3aXUCHUX eKPaHiB CUCTEM BEHTUALIT Ta KOHAMLIOHYBaHHA. Ha
NpakTuLi MOXHa LOMOrTMCA A04AaTKOBOI 3BYKOi3onALii 6an3bko 3...10 ab.
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[epxxaBHW yHIBEPCUTET EKOHOMIKM | TEXHONOT Il

CUHEPTIA EKOHOMIKWN TA METANYPTIT AK OCHOBA MEXAHI3MY
E®EKTUBHOINO ®YHKLIOHYBAHHA CYYACHOTO MIAMPUEMCTBA MOBHOTO
LUKNY

MeTa. '0/10BHOKO METOO JaHOT poBOTY € BUBYEHHS Ta aHali3 Cy4acHUX CBITOBUX TEHAEHLIA HA PUHKY YOPHOT MeTay-
prii, a TakoX po3po6Ka HOBUX KOMMEKCHUX METOLIB Ta €KOHOMIYHMX 3aX0fiB ANa B3aeMOAIT pisHUX Nigpo3ainis ofHOro
MeTayprifiHoro MignpuemcTBaa.

MeToamn focnigKeHHs. Y [OCNiAKEHHI BUKOPUCTaHO HACTYMHI METOAW: OpraHi3auiiiHO-eKOHOMIYHI - MpW ynpaBAiHHI
€KOHOMIYHOK e(heKTVBHICTIO NPOLLECY BUPOOHULTBA Ha Cy4aCHOMY MeTanypriiHoMy MifnpyueMCTBI; aHaliTUYHI - MpwW no-
LYKy Ta BUHalleHHI HOBUX 3ac06iB yrpaBniHHA TEXHOMOTiIYHMM NPOLIECOM BUPOGHMLITBA CTani, HOBOrO NapameTpy KUCHe-
BO-KOHBEPTEPHOrO MPoLiecy.

HaykoBa HOBM3Ha. 3anmpOMOHOBaHO iHHOBALiHUIA NigXifA A0 OpraHisauil po60TW cyy4acHOro MeTanypriliHoro mignpu-
€MCTBA, OCHOBaHWI1 Ha TiCHI B3aEMOAiT BXX/IMBMX MPOLECIB, TAKUX IK EKOHOMiKa, BUPOGHMLTBO Ta 36T roTOBOT NPOAYKL,l.
[Januii HaykoBUiA Nigxin 6a3yeTbCA Ha BUHAWLEHHI HOBWX LUAAXIB BMPOBa)KEHHS HOBITHIX MeTanypriiHNX TeXHOMOrIN 3
MiHiMa/IbHO MOXNMBUMU BUPOOHUUYMMM | HEBUPOOHNYMMK BUTPATaMU, AKi [03BOMIATL OTPUMATYU MiABULLEHHS PiBHA EKOHO-
MiYHOT e(heKTMBHOCTI MPOLIECY BUPOOHMLTBA CTani Ha MeTanypriiiHOMY MignpUEMCTBI.

MpakTMyHa 3HaYMMicTb. ABTOpamMM PO3P0O6MEHUI HOBUIA BUPOGHNYO-EKOHOMIYHUIA MEXaHi3M eeKTMBHOT po6oTu
MeTanypriiHoro nignpuemcTBa, KW [03BOMB NOGYLYBaTW NOTiYHMIA 3B’A30K MK YCiMa BU3HAYaIbHUMMW NaHKaMm cyyac-
HOr0 MeTa/TyprifiHOro Kom6iHaTy - Bif MOYaTKOBOT CTafil HanarofXeHHs BUPOGHULTBA A0 eKOHOMIYHOT epeKTUBHOCTI Aisi-
NBHOCTI NiANPUEMCTBA B LiiSIOMY.

PesynbTaTn. Y faHiii po6oTi aBTOpaMy NpoaHani3oBaHO CBITOBWI PUHOK METaNIONPOKATY i BU3HAYEHO PiBEHb KOHKY-
peHTocnpomoxHocTi MAT «ApcenopMiTttan Kpueuii Pir» B ymM0OBax pUHKOBOI KOH’lOHKTYpPW; BigHalfEHO HOBI LUNAXM
BMPOBAMKEHHSA HOBITHIX METaNypriliHUX TEXHOMOTI 3 MiHIMa/IbBHO MOX/IMBMYW BUPOGHUYUMMU | HEBUPOBHNYMMI BUTpaTa-
MU; pO3pax0BaHO EKOHOMiYHY e(DeKTUMBHICTb NPOLIECY BUPOBHMLTBA CTani Ha MeTaTypriiiHoMy NigMpUEMCTBI; PO3KPUTO HOBI
MeXaHi3MW YHKLiOHYyBaHHs MeTalypriiHoro MifnpUMEMCTBA Y Cy4acHUX PUHKOBKX YMOBAX, Y TOMY UMC/i 38 paxyHOK CUHe-
prii MeTanypriiiHMX TEXHOOTi Ta EKOHOMIKM, L0 B CBOK Yepry, Y Cy4aCHOMY BYCOKOKOHKYPEHTHOMY CepefioBWLL MOXe
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