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PexomMenaanum no BUOPOU30/ISINH MHKEHEPHOT O
o0opynoBaHusl

HcTouHnku mymMa 1 BUOpauum

B coBpeMeHHBIX XWIBIX M OOIIECTBEHHBIX 3JaHMSX YCTAaHABIMBAIOT OOJBIIOE KOJIUYECTBO
WH)KEHEPHOTO0 M TEXHOJOTMYecKoro obopyaoBanus. [Ipm NpPOEKTHPOBAHWU 3MaHUA M COOPYKEHHUN
HEOOXOJMMO y4YWTBIBaTh, 4YTO HMH)KEHEpHOE OOOpyJoBaHME BO30YKAAeT BHOPALMIO HECYLIUX
KOHCTPYKIIMH, YTO MOXXET BBI3BaTh IIOSIBJICHHE CBEPXHOPMATHUBHBIX YpPOBHEW WIyMa B IKHIBIX U
O0IIeCTBEHHBIX MOMeleHuAX. K MHXeHepHOMY 00OpyIOBaHHIO OTHOCSTCS CHCTEMbl BEHTWIALUHM U
KOH/IMIIMOHUPOBAHHUS BO3AyXa, BOJOCHAOXEHHS M OTOIUICHUs, JU(THL, TpaHcHoOpMaTopsl M T.IL
HctoynukaMu BHOpalMu M IIyMa CAHTEXHUYECKOIO O0OpYAOBaHMs SBJSIFOTCA, HAllpUMEp, 3allOpHasd,
pacmpenenuTeNbHas M pEryJupylolias apMarypa, ciauBHble 0auku. K TeXHOJOTHUECKOMY OTHOCHUTCS
000opy10BaHUE NMPEANPUATUI TOPrOBIH, KOMMYHAJIBHOTO U OBITOBOIO OOCITY>KHBaHUSL.

Paboraromee o6opyaoBaHHe BO30YXKIAaeT BUOpAIMIO COCIMHEHHBIX € HHMM KOHCTPYKLUH,
U3Iy4yaeT BO3AYIIHBIH IIYyM B OKpY’Karollee NPOCTPAHCTBO M IMPHUCOEIMHEHHBIE BO3AYXOBOJbl HWIH
BO3MYIIAeT XKUIKOCTh (OOBIYHO BOJAY) B NMPUCOCOUMHEHHBIX TpyOompoBonax. Hampumep, mpu pabore
BEHTHJIAIIMOHHOTO arperara (BEHTWISATOpPA) Ha TEXHUYECKOM JTaxke 31aHus (puc. 1) Bo30ykmaroTcs
KosiebaHMsl ToJla 3TOT0 3Taka M NPHUCOSAMHEHHBIX K BEHTWIATOPY BO3IYXOBOJIOB, HM3IIy4aeTCs BO3-
JYUIHBIM ITyM B IOMEIIEHHE BEHTKaMEphl U B BO3LyXOBOJIbI.
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Puc.1 Iyt pacnpocTpaneHus 1ryMa B 31aHUSAX
1 — BeHTHIATOP;
2 — IJIyUIMTENb 1IyMa;
3 — Hacoc;

4 — BuOpoOU30IATOP;
5 — rubkas BCTaBKa.



[To npupoze npoucxoxaeHus IyMbl U BUOPALIUU MOTYT OBbITh:

- MEXaHWYECKUMH (M3-3a HEYpAaBHOBELIEHHOCTHU ABMKYIIIUXCS, B YACTHOCTH, BPALIAIOIIUXCS Mace,
yZIapoB B COWJICHEHHUSX, CTYKa B 3a30pax U T. IL.);

- a’3pOrHJIpOAMHAMHUYECKUMH (TIPU BIIYCKE—BBITyCKE Ta3a KOMIIPECCOPOB, H3-3a 00pa3oBaHUs
BUXpEH W HEOJHOPOTHOCTEH B MOTOKAX ra3a M >KUIKOCTH B BEHTHISTOPAX M HACOCAX, aBTOKOJICOAHHN B
BOJIOPa300PHBIX KpaHax);

- QIIEKTPOMArHUTHBIMH (y AJIEKTPOBUTATENECH, TPAaHC(HOPMATOPOB).

Hepenxo oOopynoBanue BO30YyXKAaeT OJHOBPEMEHHO BHMOpaLMI0O M IIyM HECKOJBbKUX
COCTaBJISIOLINX, HAIPUMEP, BEHTUJISLIUOHHBIN arperar.

Bubpamust oka3bpiBaeT JABOSKOE HEONArompuATHOE BIMSHHE Ha 4YeJOBEKa: BCIEJCTBHE
HEMOCPEACTBEHHOIO0 KOHTAKTHOTO BO3JCHCTBUS U IIyMa, U3Jy4yaeMOro B MOMEILEHUS KOJEOTIOUMMUCS
OTpaXIAIOLUIMMU KOHCTPYKLUSAMH B 3ByKOBOM JIMaNa30He YacTOT (CTPYKTYPHOTO LIyMa).

MeToabl CHUKEHHS myma u Bnﬁpamm

HmeroTcst 1Be OCHOBHBIE TPYHIIBI CPEJCTB CHUKEHUS IIyMa U BUOpaLuu 000pYyIOBAHUS B SKUJIBIX
1 OOIIECTBEHHBIX 3/IaHUSX — B MCTOYHHMKE BOSHHKHOBEHHS M Ha IyTH pacmpoctpaneHus. Heodxomammo
IIPaBWJIBHO COYETATh 3TH CPEACTBA.

[Ipr TpOEKTHPOBAHWHU 3AAHWN CHHUKEHHE IIyMa W BUOpPAUMH B MCTOYHHKE OOCCIICYMBAIOT
INPUMEHEHUEM MAJIOIIyMHOTO OOOpYJOBaHUS U BBIOOPOM MPABUIBHOIO (PacdyeTHOro) pexHMa €ero
paboThI, IPHU CTPOUTENBCTBE M IKCIUTyaTallMH 31aHUH — TEXHUYECKOH HCIPAaBHOCTHIO 000PY/I0BAHUSI.

CHukeHHe yMa W BHOpanMHM Ha IYTH PacHpOCTPAaHEHUs] JOCTUTAECTCA KOMIUIEKCOM
ApPXUTEKTYPHO-IIJIAHUPOBOYHBIX M AKyCTUYECKUX MEPONIPUATHH. APXHUTEKTYPHO-IJIAHMPOBOYHbIE
MEepONPHUATHS NIPEAYCMATPUBAIOT TaKylO IUIAHUPOBKY IOMEIIECHNUN B 31aHUSAX, IPU KOTOPON MCTOYHUKH
IryMa MakCHMAJIbHO yJaJICHBI OT TIOMEIIEHHUH, 3aluiaeMbpIx oT myma. Hampumep, mudToBbie maxTel B
KHUJIBIX JIOMax cielyeT pa3MelaTh Tak, YTOObl OHM HE MPHUMBIKAJIM K CTEHAM JKMJIBIX KOMHAT M JaXe K
CTEHaM KBapTHup.

AKycTHYECKHEe MepONpPHUATHS — 3TO BUOPO- M 3BYKOU3OJIALUS HMH)XXEHEPHOTOo 00O0pYIOBaHUS,
MIPUMEHEHHE 3BYKOIOIJIOMAIONIUX KOHCTPYKIMM B MOMELIEHUSX C MCTOYHHMKAMM IIymMa, a TaKXKe B
3aIMIIAEMBIX OT IIyMa ITOMEIIEHUAX, yCTAHOBKA MIYLIUTENEH IIyMa B CHCTEMaX BEHTUJISIUY U T. 1.

Boibop komIuleKca CpeACTB CHIDKEHUS IIymMa M BHOpallMM 3aBUCUT OT XapakTepa uX
BO3HMKHOBEHHUS] U paclpoCTpaHeHHss U OOOCHOBBIBAETCS AKyCTHUYECKMM pacdyeToM, B KOTOPOM
OTIPENIENIAIOTCS. OKHMJAaeMble YPOBHM IIyMa B 3alIWIAeMOM ITOMEIICHWH, TpeOyeMoe HMX CHIKEHHE U
HE00XOAUMBIE AJIS 3TOTO0 MEPOIPUATHSL.

Kaaccudukanusi KOHCTPYKTHBHBIX €XeM BHOPOU30JISIMHI

Jnst BUOPOM3OJISIIMMT WHXKEHEPHOTO arperata HeoOXOAMMO €r0 YCTaHOBUTH Ha BHOPOHM3OJSATOPHI H
M30JIMPOBATh MOAXOAAILINE K HEMYy KOMMYyHuKaiuu. IIpumeHsior omHo3BeHHylo (puc.2 6, e, 0, e),
JIBYX3BEHHYIO (pHuc.2 8, i, 3), @ UHOTIa ¥ TPEX3BECHHYIO CXEMY BHOPOU3OJISIINY.

Mexay arperaroM W BHOPOM3OJISITOPAMH YAcCTO PACHOJAraloT MAacCHBHYIO IUIMTY (OOBIYHO
KEJIE300€TOHHYI0) MU KECTKYIO OTIOPHYIO pamy (puc.2 e, 0, 3).

[Monnep:kuBaronIyt0 KOHCTPYKIMIO, HAa KOTOPYIO OMHpaeTcs BUOPOU30JIMPOBAHHAS HMHKEHEPHAS
MalllvHa, JUIS KPAaTKOCTH Ha3bIBalOT (yHAaMEHTOM. DTO MOXET OBITh IUIMTA TEPEKPHITHSA,
’KeJIe300€TOHHBIH OJI0K, OAJIKH U T.1.
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Puc. 2 CxeMblI %KeCcTKOTO 1 BUOPOU30JIMPOBAHHOTO KPETICHHS
MaIluHbI K QYHJAMEHTY

@ — MallMHa J>KeCTKO TIpHUKpemjeHa K (yHIaMeHTy; 6 — MallliHa YCTaHOBJEHAa Ha
BUOPOU30IIATOPAX; 6 — JBYX3BEHHAsl CXeMa C MPUMEHEHUEM BUOPOU30IATOPOB; 2 — MAIIMHA
yCTaHOBJICHA Ha TUIMTE MAaccoil m Ha BUOPOM3OIATOpPaAX, 0 — TO K€, YTO U 2, JOTIOJTHUTEIBHO
YCTAQHOBJICHBI 3JaCTUYHbIE MPOKJIAJKH; € — MAalllMHA KECTKO NMPHUKPEIUIeHa K IUIaBaloIIeMy
NOJy Ha yNpYroM OCHOBAaHWHM; J/¢ — MAalllHA YCTaHOBJIEHA Ha BHOPOM3O0IIATOpaxX W IMONy Ha
yIpPYTroM OCHOBAHMU; 3 — TO K€, UTO U J/C, JOMIOJHUTEIBHO YCTAaHOBJICHA TUIUTA M,

1 — mamnna;

2 — ¢pyHIaMeHT;

3, 4 — BUOpPOU3OJIATOPHI;

5 — ¢yHIaMeHTHas IIIUTA;

6 — IPOMEKYTOUHBIN OJIOK;

7 — BIacTUYHBIE POKIIAIKY;

8 — TuTaBaroIMiA 1O HAa YIIPYTOM OCHOBAHWH;

9 — ci0i ynpyroro marepuana.

Bubpousonupyromue 37eMeHThl MOTYT ObITh IPECTABIICHBI:

a) B BUJIE OTAEIbHBIX OMOP:
— TpYXUHHBIE BUOPOU3OIATOPHI, OCHOBHBIM Pa0OYHM 3JIEMEHTOM KOTOPBIX SBISIOTCS
OJ/IHA WJIM HECKOJIbKO CTaJIbHBIX BUHTOBBIX IIPYKVH;
— yIpyrue npokiIagku, HEpeIKO UMEIOIINE CI0XKHYI0 (popMy;

0) B BUJE CII0s yIPyroro MaTepuania, yKiaaJbIBaeMOro MKy MalIMHON U QyHIaMEHTOM;

B) B BHUJE IUIABAIOIIECTO I0Jla HAa YNpyroM ocHoBaHwu. [lon Ha ympyrom ocHOBaHHMH
npeCcTaBisieT co00i Kene300eTOHHYIO CTSKKY, YCTPOSHHYIO Ha YIPYyTrOM OCHOBAaHHH MTOBEPX
Hecymed IUTMTBI TepeKphITHs 374aHus. OOBIYHO NPHMEHSETCS B JBYX3BCHHOH CXeMe C
JIpyTUMH BHOpOU30JsTOpamMu (puc. 2, ).



Kpurepuii Budpounsonssunu

O} PexkTHBHOCTh BUOPOU3OIALNN XapPAKTEPU3YETCsl CHUKEHHEM YpPOBHS KojeOaHuU QyHIamMeHTa,
nb:

AV=10lg(v// v),
e v,° 1 vy KBaJIpaThl aMILTUTYIbI BUOPOCKOPOCTH (pyHIAMEHTA, YCPEAHEHHBIE TI0 €T0 TOBEPXHOCTH U
YaCTOTE MPU COOTBETCTBEHHO JKECTKOM M BUOPOU30IMPOBAHHOM KPEIUICHUU K HEMY MAIlIUHBI.

Benuunny AV HaspBaioT BuOpousossmueil. OHa paBHAa CHIDKEHHIO YPOBHSI KOJCOaHMIA
KOHCTPYKIUN 3JaHUN U CTPYKTYPHOTO IITyMa, BO3HUKAIONIUX U3-3a JUHAMUYECKOTO BO3JCHCTBUS MAIINH
Ha TOJACPKUBAIOIINE KOHCTPYKIIHH.

Pacuer BHUOpOM30MMPYIOMIUX KOHCTPYKIUNA COCTOMT B BBIOOpE M pacueTe BHOPOHU3OJISTOPOB U
JPYTHX 3JIEMEHTOB, U3 KOTOPHIX OHU COCTOSIT, a TAKXKE B pacyeTe BUOPOU3OISAIIIH.

Haubosiee BaxkHasi XapaKTepHCTUKA BUOPOM30JIMPOBAHHON YCTAHOBKU - 4acTOTa €€ COOCTBEHHBIX
KoJiebaHui fp (pe3oHaHCHAsI YaCTOTa BHOPOU3OIMPYIOIIET0 OCHOBaHU), 11

fo=0,16NK/M,
rie K — cymMmMa JMHaMHYECKUX >KEeCTKOcTel BuOpou3onsTopoB, H/M, Ha KOTOpBIX yCTaHOBJIEHa
WHXEHepHas MamuHa; M - obmas macca, Kr, BAOPOU30JIMPOBAHHOM YCTAaHOBKHM (CyMMa Macc MallMHbI
M, 1 )Kene300€TOHHOM ITUTHI M,,;, €CJIM TaKOBasi UMEETCS).

[Tpu BuGpom3omsAIMK MaMHbEl Ha YacTtoTax f < 0,7fy konebanus GpyHaaMeHTa He CHIDKAOTCS (AV
=0). B obnactu wacrot 0,7fy < f < 1,4fy ouu ycunusatotrcs (4V < 0). [Ipu f = fy HacTynaet pe3oHaHC —
pe3koe ycwieHue KoneOanuid. ToJpbKO HAa YacToTax f, 3HAYUTEIBHO OOJBIIUX fj, BUOPOU3OIATOPHI
CHIKAIOT Kosiebanus ¢pyHaamenra. [loaTomy ux moalOuparoT Tak, 4ToObl pe30HaHCHAsI YacToTa fj j1exana
HUKE JAMana3oHa 4YacTOT, B KOTOPOM HEOOXOJIMMO CHIDKEHHE NaHHBbIX KoseOaHuil. CienoBaTenbHO,
BUOPOU30JIATOPHI JJOJKHBI UMETh JJOCTATOYHO HU3KYIO KECTKOCTb.

Ha puc.4 mokasan xapakTepHblii rpaduk 3aBHCHMOCTH BHOPOM3OIISAIIUN HHKEHEPOHOTO arperaTa
OT YacTOThI MPH YCTPOUCTBE BUOPOU3OIMPYIOLIETO OCHOBAHMS C MIPUMEHEHHEM YNPYTHX AJIEMEHTOB U3
matepuana Sylomer®.
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Puc. 3 I'paduk BuOpousonsuun
JIByx3BeHHass cxema BUOpouzossauuu obnanaer Oosbiiell 3(QPEeKTHUBHOCTBIO MO CPAaBHEHHUIO C

oxHO3BeHHOM. HO B OTIHMYME OT OJHO3BCHHOM CXCMbI, 31€Chb ABC PC30HAHCHBLIC YaCTOTBbI, TaK 4YTO
Auamna3oH 4aCTOT, B KOTOPpOM BI/I6pOI/130J'I$II_II/I$I OTpULaTC/IbHA, PACTIIUPACTCH.



PexomeHnaanum no npoeKTUPOBAHMIO
BHOPOM30IMPYIOIIUX KOHCTPYKIMIA.

[IpoekTupoBanre BUOPON3OIUPYIOMNX KOHCTPYKIIUI CBOJUTCS K BEIOOPY KOHCTPYKTHBHOHN CXEMBI
BUOPOU30IALINY, TOAOOPY TUIIA M TApaMETPOB BUOPOU30JIATOPOB IO U3BECTHONH HOMEHKJIAType (pexe Ux
PAcCUMTHIBAIOT W MPOEKTHPYIOT), BHIOOPY KOHCTPYKIMH II0JIa HA YIPYroM OCHOBAaHWHU (€cilu OH
TpeOyeTcs), pacyeTy 3p(HEeKTUBHOCTH NMPUHATON KOHCTPYKUUHU (BUOPOHU3OISAIINN).

Bce paccmoTpeHHBIE BUOPOH30IMPYONINE KOHCTPYKIIUH CHUKAIOT TepeaBacMyro Ha (QpyHIaMeHT
BUOpAIMIO TOJIBKO Ha 4YacTOTaxX, MPEBBIIIAIONIMX OCHOBHYIO YacTOTy COOCTBEHHBIX BEPTHUKAJIbHBIX
KoJieOaHui fy (PE30HAHCHYIO YacTOTy) CHCTEMBI, COCTOSIIIEH WX MAaIIUHBI, YCTAHOBJICHHOW Ha
BUOpou3onupyromeM ocHoBaHuu. Ilpu BbIOOpE BUOPOM3OIMPYIOUIMX KOHCTPYKIMH MCXOIAT U3
TpeOOBaHMS

fr/fo>3+4

riae fp - pabodas gactora MamuHbl (000pymoBaHus), [, - 3T0 YacToTa 00OPOTOB B CEKYHAY LIS
MallliH C BpPALIAOMUMHCS YacTAMU (HACOCHI, BEHTWIATOPHI), YHUCIO XOAOB B CEKYHJY MAalIUH C
BO3BPATHO-ITOCTYTATEIBHO JBIKYIIUMHUCS YacTSIMH (TTOPITHEBBIE KOMIIPECCOPHI).

Ecnu sxecTKOCTh HEOMOPHBIX CBs3€ll (TpyOOnpoBO10B, TMOKUX BCTABOK U T.J.) HE 0oJiee MOJTOBUHBI
KECTKOCTH BUOPOM30JIATOPOB, TO MOIYT OBITh BBIOpPaHBI BHOPOU3OJISATOPHl U CIPOEKTHPOBAHA
BUOpOM30IMpYIOLIass KOHCTPYKIMs. B NpoTUBHOM cilydae HEOOXOIUMO YUYUTHIBATh JKECTKOCTh
HEOITOPHBIX CBS3EH — BHIOOP BUOPOM3OJIATOPOB M CaMOW BHOPOU3OIUPYIOMIEH KOHCTPYKIIMH CTAHOBHTCS
0oJiee CIOKHBIM.

[Mpu BUOpoW3OIAIMK MamuH ¢ pabounmu dvactoramu MeHee 18..20 ['m criemyer npuUMEHSTH
Npy:KHHHBbIe BUOpou3oasiTopbl. [Ipym Oompmmx paboYMX YacTOTax MOXHO HCHOJIB30BATh KAk
TPy KUHHBIC BHOPOM30ISTOPHI, TAK H YIPYTHE IPOKIAAKH H3 2IaCTOMEpHOro Mateprana Sylomer®.

[Ipy>xuHHBIE BHOpPOM30JATOPHI, OOJNagas MEHbLIEH dYacToTol fj), oOecrneynBarOT OOJIBIIYIO
BUOPOM3OJISIINIO HA HU3KUX YaCTOTaX, YeM JPYTUE BUIbI BUOPOHU30ISITOPOB U3 IACTHYHBIX MaTEPHAJIOB.
OnHako TOCIEeTHHE HAa CPETHMX W BBICOKMX YacToTax Oojee 3()(EeKTUBHBI, MOCKOIBKY BOJHOBBIE
PC30HAHCHBIC SBJICHHS, YXYAIIAIONIME BUOPOU3OIISAINIO, B HUX HACTYIAIOT Ha 00Jiee BRICOKUX YacTOTax,
4YCM B IPYKHUHAX U, KPOME TOro, MCHEC BLIPAKCHBI M3-3a CYHICCTBCHHO 6OJ'II>HII/IX BHYTPCHHUX IOTCPb
SHEPIHH.

HN3-3a YKa3aHHBIX SIBJICHUU BI/I6pOI/130J'I$IIII/I$[ Mpy’>XMHaMM Ha CPCAHUX U BBICOKHUX HaCTOTaxX agacT u
BeChMa HeBelMKa. HekoTopoe yBelMYeHHE €€ JOCTHUTaeTcss NpPU YCTAaHOBKE PE3WHOBBIX IMPOKIIAIOK
MEXIy TpyXuHaMH ¥ (pyHIamMeHnToM. Ha Goibmmx gacToTax JOMOJHHUTEIbHAS BHOPOU3OIISIUS PacTeT ¢
YaCTOTOW W CTAHOBUTCA TE€M BBINIE, YeM OojbIne KOI(PGUIMEHT MOTeph, TOJIIMHA U KOA(h HUIHEHT
¢dopmbl npoknanaku. [1o3ToMy HX CleayeT W3rOTOBIATH U3 NMEPPOPUPOBAHHON, a HE CIIOUTHON PE3UHBI,
KaK 3TO OOBIYHO JEJIAFOT.

Bonpeku pacnpocTpaHeHHOMY MHEHHIO, TOHKHE PE3WHOBBIE MPOKIAIKUA HE YCTPAHSIIOT OCHOBHOTO
HE/IOCTATKa NPYKUHHBIX BUOPOHU30JISTOPOB - HU3KYIO BUOPOU3OIISIINIO HA CPETHUX M BEICOKUX YaCTOTaX.

BuOpou3onsaTopsl pacmoyiararoT Tak, 9ToObl UX HEHTP )KECTKOCTH HAXOIWICS Ha OJHON BEPTHUKAIH
C IIEHTPOM MacC BHOPOW30JIMPOBAHHON YCTaHOBKH; TPU 3TOM BHOPOHM3OISTOPHI JIOJDKHBI HMETh
OJIMHAKOBYIO OCAJIKY.

IlnaBaomue moJbl 0e3 CHENHUATbHBIX BHOPOW3OJIATOPOB MOXHO HCIIOIB30BAaTh TOJNBKO C
o0opysoBaHHEM, UMEIOMIMM pabdouue YactoThl Oonee 45..50 T'm. DTo, Kak mTpaBUIIO, HEOOINBIIHE
MaIllMHbI, BUOPOU3OJIAIHS KOTOPBIX MOXKET OBITh oOecrieueHa u APyruMu criocobamu. DPpPeKTUBHOCTD
MIOJIOB Ha YIIPYTOM OCHOBAaHHUM Ha CTOJIb HU3KUX YacTOTaX HEeBeNWKa. [[09TOMY MPUMEHSIOT UX TOJIBKO B
COYETaHWUH C APYTUMH BHIAMH BUOPOM3OJISITOPOB, YTO OOECIIEYMBACT BBICOKYIO BHOPOHM3OJIIIHMIO Ha
HU3KUX YacTOTaxXx (3a cuyeT BHOPOM3OIATOPOB), a TakKe Ha CPEIHUX H BBICOKHX (32 CYET
BHOPOM3O0JISITOPOB M TUIABAIOIIETO T10JIA).

CrsDKKa IMIaBaIoMIero mMojia JOKHA OBITh TIIATETHFHO HM30JMPOBAaHA OT CTE€H M HECYIIEH TUIUTHI
MEPEeKPBITUS, TaK Kak o0Opa3oBaHWE [ake HEOONBIIMX JKECTKUX MOCTHKOB MEXIy HHMH MOXKET
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CYLIECTBEHHO YyXYALIUTh €ro BUOpouzoaupyroume cBoiictBa. [lo3ToMy mpu KOHCTPYHpPOBaHHUU
IUTABAIOLIETO TOJIa IPelLyCMaTPUBAIOT MEpPONPUATHS, MNperyNpexIarolue NpocayuBaHUe OeToHa B
YOPYTUH CJI0W MPU U3rOTOBJIEHUH NoJ1a. B MecTax mpuMbIKaHUs MJIaBAIOLIETO 0J1a K CTeHaM HEOOXOAUM
LI0B U3 HETBEPACIOIINX MaTEPUAJIOB, HE NIPOITYCKAIOIIUI BOLY.

ITpn nuHEHHBIX pa3Mepax CTSDKKU IUTaBaromiero noia Oosmee 8...10 M ¢ menbio MpenoTBpAIICHU
pacTpeckuBaHusl OETOHa PEKOMEHAYETCsSl BBINOJHATH pa3feIUTENIbHbIC IIBBI, KOTOpPbIE HE JOJKHBI
MIPOXOUTH BOJIM3U MECTa YCTAaHOBKHM MH)KEHEPHBIX arperaToB. boibline arperarsl cienyeT pacroyararb
B LICHTPE OTJEJIbHBIX IIJIUT, HA KOTOPbIE IBAMH pa30MBAETCs BCs CTSHKKA IJIABAOLLIETO M0JIa.

KoHcTpykims miiaBaromiero mosia J0/bKHA 00eCHeYrBaTh €€ HECYIYI0 CIIOCOOHOCTh Ha JieiicTBUE
CTaTUYECKOI Harpy3Kku OT 000pyAOBaHUs.

[TprMep KOHCTPYKIIMU 3BYKOM3O0JIALIMOHHOIO IJIABAIOIIETO 110J1a [T0Ka3aH Ha puc. 4.

// /ﬁ / /ﬁ [
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Puc. 4 IlpunnunuanbHas cxeMa yCTpONCTBA 3BYKOU3OJISLIMOHHOTO
IJIABAIOILIETO MMoJa

1 — cTeHa 37aHUS;

2 — HEBBICHIXAIOIIUN T€PMETHK;

3 — 3Bykonoriomniatoume winthbl «lllymocron-C2» tonmunoi 20 Mm;

4 —  rUIPOU3OIUPYIOIINUM CIIOW MOJUATUIICHA;

5— OeroHHas CTsDKKA ToNIHON 80 MM, apMUPOBaHHAS METAILTUIECKIME KOHCTPYKIIHSIMH,
6 — IUIATa NEPEKPHITHUS;

7 — TEXHOJOTHMYeCKHid NeOpMAIIMOHHBIN OB (BBIMOIHSIETCS B CIIydae HEOOXOUMOCTH).

3a cuer YCTaHOBKHU HH)KGHCpHOﬁ MalIMHbI Ha )KGHC306€TOHHYIO IJIUTY OOCTUTACTCS CHUKCHUC
YPOBHsI KOJEOAHHWI camMOWl MaIlMHBI M YBEJIMYMBACTCS €€ yCTOMYMBOCTh Ha MpyxkuHaX. Ha HU3KMX
JaCTOTax OaXXE MpPU HCU3MCHHOM 3HAUCHUH _fo BO3MOXHO HG60JILL[IO€ YBCIIMUCHUC BI/I6pOI/I30.HSII_II/II/I 3a
CUeT pa3feNieHUs] pa3HbIX MPOCTPAHCTBEHHBIX (OpM KoieOaHUN MalllMHBI, YCTAHOBJICHHOM Ha
BHOPOU3OIISITOPAX, KOTOPOE HE YYUTHIBAETCS B OJHOMEPHON pacueTHOi cxeme. OIHAKO B 3BYKOBOM
Jarna3oHe 4acToT B IIeJIOM BUOPOM3OJISIIIMS 3aMETHO YBEJIMYMBAETCS 3a CUET BO3PACTAaHUS MMIIEIaHCa
BUOPOU30IMPOBAHHON YCTaHOBKH.

[Tpu ucnonb3zoBaHNM (HyHIAMEHTHBIX KeJIe300€TOHHBIX IIUT B OTAEIBHBIX MOJIOCAX YACTOT MOXKET
GBITB U CHUIKXCHHC BI/I6p01/I3OH$H_[I/II/I. 310 ONPpOUCXOAUT B ClIydasdxX, KOIr'Ja H3-3a YBCIIMYCHUA MACChI
BUOPOU30IMPOBAHHONW YCTAHOBKM M MPUMEHEHHsS OOJBIIMX MPYKUH OKTaBHAsl IM0JIOCA, B KOTOPYIO
MOTaiaeT TIepBasi BOJHOBAs PE30HAHCHAS YacTOTa MPYXKWUH, U C KOTOPOM HAYMHACTCS «IIPOBAID)
BUOPOU3OJISILIMY NIPY>KUHAMH, CIIBUTAeTCS Ha OKTaBy BHH3. [[03TOMY Jiydllle ycTaHaBIMBATh UHKEHEPHBII
arperaT Ha NpPY>XUHHBbIE BUOPOU3OJIATOPHl MEHBIIUX HOMEPOB (IMpU UX OOJIBIIEM KOJHYECTBE), YeM
Oonmpmux (WX TOTpeOyeTcss MEHbINE), IOCKOJAbKY Y TIOCIETHUX paHbIIe HAYUHACTCSA CHaj
BUOPOM3OJISIIHH.

B 3BykOBOM nuama3zoHe 4acTOT eJIe300€TOHHBIC IUIUTHI Jy4lle padoTaroT, eciu (IpH 3aJaHHOU
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Macce) OHM HMMEIOT MHUHUMAJbHBIE pa3Mephl B IUIAHE, HO OOJBIIYIO TOMIIUHY. JIJIsi TOBBIMICHUS
aKyCTUYECKON BHOPOM3OJSAIMHM HE CIEAYeT JelaTh OOJBIIUX B IUIAHE >KEJIE300CTOHHBIX IUTUT, Ha
KOTOPBIX YCTAaHABJIMBAIOT CPpa3y HCCKOJIbKO MalllMH — HaIIpUuMeEp, OCHOBHOH U pCSCpBHblf/'I HACOCEHI.

XKene300eTOHHYO IUIMTY YCTaHABIMBAKOT TAKXKE B TEX CIIydasX, KOTJa XKECTKOCTh MOAXOISIINX K
MalInuHE TPY6OHpOBOIlOB ¢ T'MOKMMH BCTaBKaMH consMeprMa HJIM IPCBLIIIACT O6HIYIO KECTKOCTh
BUOPOU30JIATOPOB, KOTOpPbIE TOTPEOOBATMCH OBl Ui YCTAHOBKM MAIIMHBI 0e3 3ToW IIuThL. Takoe
MOJIOKCHUE MOXKET WMETh MECTO, HalpuMep, MPU BHOPOM3OJSIMH HACOCOB. 3a CYET YCTAHOBKH
KeNe300€TOHHOW TUTUTHI yBEJIMYMBAETCS 00IIas Macca BUOPOM30JIMPOBAHHON YCTAHOBKU U CHUKACTCS
qacTtoTra €€ CO6CTBCHHBIX KOJ'Ie6aHI/II\/JI, TaK KaK YMCHbLIIACTCA BJIMAHHUC KCCTKOCTHU IMPHUCOCIMHCHHBIX
TpyOONpoBOJOB. B pe3ynpTare, JONOJHHUTENIBHO K CKa3aHHOMY BBIIIE, JOCTHTAeTCS YBEIUYCHUE
BI/I6pOI/I3OJ'I$IHI/II/I M Ha HHU3KUX 4YacToTax. B pAaac CiiydacB KCECTKOCTb MPHUCOCAUWHCHHBIX K MAIIHMHC
TpyOONPOBOJIOB C THOKUMH BCTaBKaMH OKa3bIBAETCS HACTOJBKO OOJIBIION, YTO OHA BOOOIIE HE MOXKET
OBITH BUOPOM30JIMPOBAHA O3 YCTAHOBKH KEJIE300€TOHHOM TITUTHI.

[Tpu ycTpoiicTBe MaCCHBHBIX BUOPOU30JIMPOBAHHBIX OCHOBAHHMI HEOOXOJUMO YUUTHIBATH HAJIHUYUC
BHYTPEHHHUX BUOPOU3OJIMPYIOUINX SJIEMEHTOB y BEHTHISIIMOHHOTO M KOMIIPECCOPHOTO 000pyaoBaHus. B
3THX CJIy4asX BHYTPEHHHE BHOPOU3OIUPYIONIME JIEMEHTHl PEKOMEHIYETCSI NIYHTHPOBATH C TIOMOIIBIO
pGSL6OBI)IX HNJIN BUHTOBBIX COG)II/IHGHI/Iﬁ.

IIpumeps! ycTpoiicTBa BUOPOU30JIMPYOIIMX OCHOBAHM I

PaccmoTpuM mnpumep ycTpoiicTBa BHOPOM3ONMPYIOLUIMX OCHOBAHUHM JUISI TpeX pa3iIMyHbIX
BEHTWISIIUOHHBIX ~ arperaToB, 3aKpEeIUICHHBIX Ha JKEJIe300€TOHHOW (YHIAMEHTHOW IUIMTE U
YCTAHOBJICHHBIX HA MOHOJIUTHYIO IUTUTY MEX3TAXXHOTO NMEePEeKPhITUs TONUHON 200 MM.

Bce arperatsl mMeroT oguHaKoBYI0 Maccy 610 kr m pasHble pabodnMe YacTOThI BpAIICHHS
JBWKYILUXCS YacTeil:

Arperat Nel: 750 o6/muH;
Arperar Ne2: 1450 o6/muH;
Arperat Ne3: 3000 06/muH.

["abapurtnblie pa3mepsl kaxxaoro arperara: 2100 x 1300 x 1300 mm.
PaGoune 4yacTOThI arperatos fp, I'11 onpenensoTcs cieayomuM 00pa3om:

Jp1=750/60 = 12,5 I'y;
Jp2=1450/60 = 24,2 T'.i;
Jfp3=3000/60 = 50 T'g;
Pazmeps! (hyHIaMEHTHOM KeJ1e300€TOHHOM ITUTHI BEIOUPAIOTCS TAKUM 00pa3oM, 4ToObl €€ Macca
B 2-3 pa3a npeBbIllajia MacCy BEHTHISIIIMOHHOTO arperara.
Bribepem pasmepsl pynmamenta: 2300 x 1500 x 150 mMm. Macca Takoro QyHaaMmeHTa u3
TsDKEJIoro 0eToHa cocTtaBisaeT 1242 kr.
PaccMoTpuM Tpu paziaHyuHBIX TUIIA BHOPOU3OIUPYIOIINX OCHOBAHHIA:

1. IlpunuunuagabHas cxema Nel.
- YCTpPOHCTBO BHOPOM3OIMPYIOIIETO OCHOBAHHUA C TIOMOMIIbIO &  MIPYKUHHBIX
BuOpomsoisitopoB Tuna BUIT-44/10 1 KOHCTPpYKLMH IJIaBaroIero mnomia (puc. 5);

2. IlpuHnunuanbHasi cxema No2,
- YCTPOMCTBO BUOPOM3OIMPYIOLIETO OCHOBAHUS C MPUMEHEHUEM YIIPYTHX 3JIEMEHTOB U3
Martepuana «Sylomer®y» TommuHoi 50 MM (puc. 6);

3. IlpunmunuanbHas cxema Ne3.
- YCTpPOWCTBO BHOpPOM3OJIUPYIOLIEIO OCHOBAaHUS C MPUMEHEHHEM 3BYKOM3OJUPYIOLIETO
matepuana «llymocton-C2» obuieii TommuHoi 60 MM (puc. 7).
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Puc. 5 IlpunnunuaneHas cxema Nel.

1 — BEHTWIALIMOHHBIN arperar;

2 — MeTajuinyecKas ornopHasi pama;

3 — dynaameHTHas TUIMTa TOIHHON 150 MM;
4 — npyxunHblil BUOpouzossitop BUII 44-710;
5 — KOHCTPYKIIMS TUIABAIOIIETO 0J1a;

6 — pe3uHOBas MpOKIaaKa TOAIMHOW 10 MM MO BCeil IIomaau ONOpHOM TIACTHHBIL;
7 — pesuHoBas maiiba TommmHoM 10 MM 1 pazmepom 40x40 mwm;

8 — cranpHas 1maiioa;

9 — cranbHAs HWKHSS TUTACTHHA OMTOPHI BUOPOHU30JISTOPA;

10 — nnuTa nepekpuITHS.

Puc. 6 [IpunuunuansHas cxema Ne2.



1 — BEHTWISALMOHHBIN arperar;

2 — MeTajuIMyecKas OlopHas pama;

3— ¢dynaameHnTHas TuTa TOMMHHON 150 MM;

4 — MeTaJUIMYeCKUi YroloK (MOHTHPYETCS B cliydyae HEOOXOAMMOCTH);
5 — KOHCTpPYKLHS IUIaBaIOIIETO 0J1a;

6 — 3Bykonornomatoume winThl «lllymocron-C2» tonmunoi 20 Mm;
7 —  BuGpomsommpyrouHii aneMert «Sylomer“R» pasmepom 2300x200x50 Mm;
8 — T1uUIMTa NePeKPHITHS.

Puc. 7 [lpunuunuansHas cxema Ne3.

1 — BEHTWJISAIIMOHHBIN arperar;

2 — MeTaJuIn4yecKasi OlopHas pama;

3— ¢dynaamenTHas umrta ToammuHON 150 MM;

4 — MeTayuUIMYeCKHi yroJiok (MOHTHUPYETCS B ClTydae HEOOXOIUMOCTH ),
5 — KOHCTPYKIMS IJIaBAIOLIETO M0JIa;

6 — 3Bykomnoriomiarontue winThl «lllymocron-C2» TommuHoi 20 MMm;
7— TUIPOU3OJIUPYIOLIUN CIIOW MOJIMATUIICHA;
8 — TIIMTa NEePEeKPHITHS.

CornacHo pe3yJibTaTaM aKyCTUYECKHMX pAacyeTOB, paccMaTpuBaeMble BHOPOU3OIHMPYIOIINE
OCHOBAHUS UMEIOT CIICAYIOIINE 3HAYCHHSI YACTOThI COOCTBEHHBIX BEPTHUKAIBHBIX KoJeObanuil fp, ['m:

Jon=2Tm;
Jo2=12Tn;
fo3=20 T

OddekT oT TpUMEHEHHUs PA3TUYHBIX CXEM BHOPOM3OJAIMU JTAHHOTO arperara H3MEHSETCs
MO3UTUBHOTO K HeTaTUBHOMY (Tab.1).



Tabmuna 1. Pesyaprar npuMeHeHuUs pa3IMdHbIX BHOPOU3OIUPYIOIINX OCHOBAaHHUN
Cxema Nel, Cxema Ne2, Cxema Ne3,
Jn=2Tn Jrn=12Tn f0=20TIn

€30HaHC, pe3Koe
Arperar Nel, | xousiedanusi pyHaamenTa p P . KoJ1e0aHus (PyHIAMEHTA
ycuJIeHHe KoJIeOaHuii

S =12,5Tn CHUKAIOTCSA dbysnamenta HE CHIKAIOTCS

P€30HaHC, PE3K0E

Arperat Ne2 KoJ1e0anusa pynraMenTa | kojed0anus pyHaaMeHTa .
P bym byH ycHJIeHHe KoJIeOaHuil

fr2=24,2Tn1t CHUKAIOTCA CHUKAIOTCHA
¢pyHaamenra
Arperatr Ne3 | kose0anusi pyHaamenrTa | Koje0aHus pyHIaMeHTa | KoseOaHusi GyHAaMeHTa
fp3=50T'n CHHIKAKTCS CHHKAKOTCS CHHKAKOTCS

Takum 06pa30M, MOKHO CACJIAaTh CICAYIOIINE BbIBOIbI:

1. addexTuBHOCT, BHOPOU3OISAIUN HWHKEHEPHOTO 000pYAOBaHUSA (HAPUMEP, BEHTUISIIUOHHOTO)
3aBUCHT OT €ro paboueil 4acTOTHI;

2. 30¢eKTUBHOCTH BUOPOU3OISAIINHA HHKEHEPHOTO 000PYIOBaHUS 3aBUCHT OT MPHUMEHEHHON CXEMBI
BUOPOH3OJISIINH;

3. HenmpaBWIBHBII BBIOOP CXEMBI BHOPOM3OSIIMM MOXET NPUBECTH K HEKOHTPOIMPYEMOMY
YBEJIMYEHUIO aMILTUTYAbI KoJeOaHuii (hyHIaMeHTa HH)KEHEPHOT0o 000pYy10BAHUSI.

W3 pe3ynbpTaToB pacueToB CIEAyeT, YyTo cxema BHOpoumzossinuu Nel TeopeTHdeckH SBISETCS
HanOosee YpPeKTUBHOM [71s1 BUOPOU3OJIAIIMA HU3KOYACTOTHBIX MH)KCHEPHBIX arperatoB. Ho Ha mpakTuke
MPUMEHEHHUE MPYXHHHBIX BUOPOU3OJIATOPOB MMEET Psii OTPAaHMYCHUN W HEJAOCTATKOB, CBSI3aHHBIX CO
3HAYUTEIBHON  TOJIIMHOW  BHOPOM3OIUPYIOMIETO  OCHOBaHHs,  CHIKeHHEeM  d(ddekTuBHOCTH
BUOPOM3OJISIIIMM HAa YacTOTaX BOJIHOBOTO COBIAJCHUS, HEOOXOAWMOCTBIO TIIATEIBHO PACCUUTHIBATH
IEHTP MAcC arperaToB JIsl 00eCIeYeHUs] paBHOMEPHOH HAarpy3Kd Ha MPYKHUHBL.

JlBe npyrue cXembl B MEHbBIIECH CTENEHM MOJBEPKEHBI YKa3aHHBIM HEAOCTaTKaM, 00ECIIEeYHBAIOT
HA/IOKHYI0 KOHCTPYKIIMOHHYIO YCTOWYHBOCTH OCHOBAaHWI OOOPYAOBaHMs, HO MMEIOT OTPaHUYCHUS TI0
YaCTOTHOMY JMana3ony 3¢ (eKTUBHON BUOPOU3OIIALINY.

Buopou3zoasiuusi TpyoonpoBoaoB (BO31yX0BOJ0B)
HHKEHEPHBIX ceTei

Bubpowu3zonsaius HEOMOPHBIX CBs3el (TpyOONpOBOJOB, BO3AYyXOBOJOB W T.I.) BBITIOJHSETCS C
1enbio obecrieueHus: TpedyemMoii CBOOOIBI IBUKCHHSI BUOPOU30IMPOBAHHON MAIIMHBI 32 CUET CHUKCHHUS
YKECTKOCTH PacCMaTPUBAEMBIX CBsI3ei. DTO HEOOX0IUMO 117151 3P HEKTHBHON pabOThl BUOPOU3OIATOPOB U
CHIDKEHUS 3BYKOBOM HEPTHH, PACTIPOCTPAHSIIONICHCS Yepe3 3TH CBS3H.

Jnst BuOpom3onsanuu Ha KaxIoM TpyOompoBoje (MM BO3IYyXOBOJE), MPHCOCTUHEHHOM K
MallliHe, YCTAHABIMBAIOT THOKWE BCTaBKH. WX cienyer pacmojaratb Kak MOXHO ONmke K
BUOpUpyIolIeMy arperaty. Ecium »KecTKOCTh A3THX BCTaBOK Majla IO CPaBHEHHUIO C IKECTKOCTBHIO
BHOPOU3OJISITOPOB (HAMPUMEP, Y BEHTUJISTOPOB), TO HE HMMEET CYIIECTBEHHOTO 3HAUYEHUS, KaK OHH
OpPUECHTHUPOBaHBL. B Tex ciydasx, KOrja J»ECTKOCTh THOKMX BCTaBOK CpaBHHMa C >KECTKOCTBHIO
BHOPOU3OISITOPOB (HACOCHBIE arperaThl, KOMIIPECCOPHI) BCTABKU CIIEYET pacloiaraTh TakK, 4YTOOBI
BIIUSTHUE UX JKECTKOCTH ObUIO MUHUMAJIBHO B HAINPaBJICHUSAX JCHCTBHUS HAaMOONBIINX TUHAMUYECKUX CHI,
pa3BUBAaEMbIX NMHKCHEPHON MAIIMHOM.

Hampumep, ruOkue BCTaBKM JJIi HACOCHBIX arperaroB HMMEIOT OOJBIIYI0 JKECTKOCTh B
MIPOJIOILHOM HAMpPaBICHUHN U MEHBINYIO B mornepedHoM. [1oaTomMy ux ciemyeT pacronaraTh napaielbHO
OCH BpaIICHHUS.

B HeKOTOpHIX CiTydasix Ha OJJHOM TPYOOINPOBOJIE YCTAHABIMBAIOT JIBE THOKIE BCTABKU HA JIBYX €r0O
PacIoOJIOKEHHBIX PSIIOM B3aUMHO MEPHEHAMKYISPHBIX yyacTKax. Torna obecrieuuBaeTcsl moJjie3Hast AJist
BUOPOU3OJISIIIAA OTHOCUTENIBHO HU3KAsl )KECTKOCTh ATOU CBS3HM BO BCEX HAIPABJICHUSX.
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VBennyeHne uucia THOKUX BCTaBOK Ha TPyOOmpoBone Oojiee OJHOW-IBYX HE TPUBOIUT K
CHIDKEHMIO, PacTIpOCTPaHSIOIEHCs IO HEMY, 3BYKOBOI BUOpAIMM, KOTOPasi BCE PABHO pacHpOCTpaHsIeTCs
0 cojiepKallieiicsi B HeM BoJie (BO3AyXY).

Ha ywactkax TpyOompoBoaOB (BO31yXOBOJOB) MEXIy arperatoM M T'HMOKOH BCTaBKOM He
PEKOMEHAYETCS  BBIMOJNHATH  Y3IBI  KPEIUICHHS K  CTPOHMTENBHBIM  KOHCTPYKIMSAM  (Zaxe
BUOPOU30JINPOBAHHBIX).

TpyOompoBoabl (BO3IyXOBOABI) HE JOJDKHBI HMMETh JKECTKOTO KOHTaKTa C OTPa)KIaloUIMMHU
KOHCTPYKIMAMHU. YacTo XKecTKoe KpersieHHe TpyOONpoOBOJOB M BO3AYXOBOAOB K CTPOUTEIBHBIM
KOHCTPYKIHMSIM SIBIIICTCSI TPUYMHOM HEIOIyCTHUMOTO YPOBHS IIyMa B YJIAJICHHBIX TOMEIICHUSX,
PacIoJIOKEHHBIX Yepe3 HECKOJIBKO ITaXKel OT JaHHOTO MeCTa KPEeIUIeHUs.

Kpennienre TpyOOmpoOBOJOB M BO3AYXOBOJOB K CTPOUTEIBHBIM KOHCTPYKIHSM HEOOXOIUMO
MIPOU3BOIUTH MPU MOMOILM BUOPOM30IMPYIONMX KperuieHni «Bubpoduexc™ » ¢ ynpyrum sieMeHTOM
Ha ocHoBe MaTepuaia Sylomer (puc.8).
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Puc.8 CxeMa npoKIIaIku MHKEHEPHBIX CETEH
1 - creHa;
2 — Heroprouas ynpyras npokiajaka u3 marepuana «lllymaner-bM»;
3 — Bubpogemndupyrommii matepuan K-Flex;
4 — TpyOompoBox;

5 — HEBBICBIXAIOLUN F€PMETHK;

6 — TrmIB3a;

7— MOHTAXXHBIU KPOHIITEWH;

8 — TMpoKJIagKa U3 MITKOW PE3UHBI;

9 — Bubpousonmpytoriee kperieane «Budpodraexc™ EP/25By.

[Ipoknanka TpyOONpPOBOIOB (BO3AYXOBOAOB) 4Yepe3 CTEHbI M MEPEropoiKH JOJDKHA OBbITh
BBIMIOJIHEHA C IPUMEHEHHEM BHOPOpPa3Bs3aHHbIX TWib3. [l BUOpOpa3BsA3KHM ClelyeT NPUMEHAThH
Heroprouue ynpyrue mnpokinaaku u3 marepuana «lllymaner-bBM». CTbIKM M TIPOMEXYTKH MEXIY
BO3JYXOBOJAMH U THJIb3aMU HEOOXOAMMO TI€pPMETHU3HMPOBAaTh HEBBICHIXAIOIIUM BHOPOAKyCTHYECKUM
repMeTHKoM (puc.8, puc. 9).

TpyOonpoBoabl M y4acTKM JKECTKHX BO3JYXOBOJOB PEKOMEHIYEeTCsl BHOPOM30JIMPOBATH
matepuasiom K-Flex ST wu3 BcreHeHHoro kaydyka. TpyOHYIO H3OJSAIMIO PEKOMEHAYETCS KpPENHUTh K
MIOBEPXHOCTU TPYOONPOBOOB C MOMOIIBIO CHEIUATIBHOIO KIIEs.
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Puc.9 Cxema MPOKJIaAKW BECHTUIIAUOHHBIX KaHAJIOB 4Y€PE3 CTCHLI

1 — BEHTWISALMOHHBIN KaHAT;

2 — BUOpPOAKYCTHUYECKHUI CUIMKOHOBBIN FrepMETHK;

3 — Heroproyas ynpyras npokiajaka u3 Marepuaina «Lllymaner-bM»;
4 — THIB3a;

5— Bubpomemndupyrommii marepuan K-Flex ST;

6 — 3BYKOM3OJIALIMOHHAS WM 3BYKOIOIJIOMIAONIast OOJIUIIOBKA;

7— CcTEeHa WIM NEPErOpPOaAKa.

B naHHBIX peKOMEHAALMAX OIMUCAaHBl TOJNBKO OCHOBHBIC MPHUHILUIBI  BHOPOU3OISAIIH.
[TpaBWIBHEIN BBIOOP CXEMBI BHOPOHM3OJSIIMU HHKEHEPHOTO O0OPYIOBaHHS TpeOyeT ydeTa HIMPOKOTO
CIIEKTpa MapamMeTpoB, KaK CaMHUX arperaTroB, Tak ¥ BUOPOU30IUPYIOUINX OCHOBAHUH.
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