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41 MEJIOMAaHEI, n
IIPOU3BOIUTENN
ayJUOTEXHUKU MPU3HAIOT,
4TO AIIEKTPOHHbIE
KOMITOHEHTHI u
aKyCTHUYECKHE CHCTEMBI
(AC) nyxHO 3amumniaTh OT
MEXaHUYECKUX BHOpAIIHIA.
[Ipu 3TOM JOJKHBI
YUUTHIBATHCS KaK BHEIIHUE
BUOpalMM, 3aBUCALIME OT
CTOPOHHHX (DaKTOpOB, TaK
U BHYTpEHHHE BHOpaLuu
KOMIIOHEHTOB, KOTOpbIE
CBSI3aHHBl C PE30HAHCaMU
WIH MEXaHUYECKUMHU
KOJIEOAHUAMU caMHx
YCTPOWMCTB, BBI3BAHHBIX,
HalpuMmep, HENpeMeHHOH
4acThi0 OJIOKOB MUTAHUS —
TpaHchopMaTopaMu.
Bubpauun KOMITOHEHTOB,
6naronaps SIBJICHUIO
3JIEKTPOMArHUTHOMN
WHIYKIUH, OoyayT
NPOHHUKATh B CHTHAJIBHBIN
TPaKT, KaK MHHHMYM, TOBBIIIAs IIYMOBYIO TOJKY, HO MOTYT pa3MbIBaTh J€Tajld BOCHPOHM3BEACHUS,
yXyAawas paspelieHne TeMOpoBoil (hakTypbl MU KOHTPACTHOCTb MY3BIKaJbHOM CIeHbl. D(PQEeKT Bceraa
OyZeT HeraTuBHBIM, BONPOC JIUIb B CTENEHH BJIMSHUS Ha HUTOroBbIA 3ByK. Crofa ke HpHUMBIKaeT
npobiieMa MEXaHNYECKONH YCTOWYMBOCTH KOMIIOHEHTOB ayJJMOCHCTEMBI, 0COOEHHO BaxkHas B ciydae AC.
Jlerko mpoBecTH HKCIEPUMEHT ¢ KAMEPTOHOM, 3BOHKO 3BY4Yall[UM Ha jKECTKON NOBEPXHOCTH, HO JAIOIIUM
TYCKJIBIH U CMa3aHHBIM TOH, €C/IM MOCTaBUTh €r0 Ha YTO-TO Msrkoe. CTaHAAPTHBIMU PEHICHUSIMH IS
BUOPOPa3BA3KM AyJUOTEXHUKU SIBJISIOTCS METAUIMUECKUE IIMIbI U HOXKH C YIPYIMMH, OOBIYHO
PE3MHOBBIMM, BCTaBKaMM WJIM NpyxkuHamu. K coxalieHuto, 3TH akceccyapbl IOMOTAIOT JIUIIb YaCTUYHO.
HIunel, UMEIOIIME CIUIIKOM Majylo IUIOIAJb KOHTAKTa C TEM, Ha YeM OHM CTOAT, OyAb TO MO WM
METAJJIMYEeCKHE MOJNATHUKHY, JAl0T HEPaBHOMEPHBIM YacTOTHBIA CIEKTp BUOPOpa3BA3KU (B JaHHOM
cillyyae mepenayd BHOpalui OT yCTpOWCTBA B TOJ), CyOBEKTHBHO BBI3bIBasi OrpyOsIeHHE 3BYdYaHUS.
Hoxkam u3 MArkux neMnupyromumx MaTepuajoB COMYTCTBYIOT T€ K€ NpoOJieMbl, yCyryOJieHHBIE
BONpOCAaMH K ycTOHuuBOCcTH KOMIOHeHTOB W AC. B o0meM, KadyecTBEHHO peIuTh MpoOIeMBbl
BUOPOPA3BA3KU, HCHOJIb3YsI MPOCTHIE METOJbl, HE IOJIydaeTcs. 31ech HYXKHBI 0oJjiee CIIOXKHbIE
KOHCTPYKLIUU u KOMILJIEKCHBIE METOJIBL.

OpuruHanabpHOe pelnieHHe OopbObl € BHOpalUsAMH B ayJAMOKOMIIOHEHTaX IMpeularaeT Oenbruiickas
komnanuss AKTYNA. IlepBbie Monenn aHTUBHOPAIIMOHHBIX OMOp OCHOBaTesb kommaHuu [lanaiioruc
I'moynoc (Panayotis Gioulos) mpeacraBun B 2001-om romy. Ero omopsl He ObUM TMOXO0XH Ha
TPaaUIIMOHHBIE KOHYCBI, OTBOJSIIME BHOpAIMA OT KOMITOHEHTAa Ha TSHKEIYI0 M CTaOMIIBHYIO OIOpy, a
JCCTBOBAIM TI0 WHOMY NPUHIMITY, ONUCAHHOMY B 3amareHToBaHHOW TexHonmorun ARIS (Anti



Resonance Interface System). Co Bpemen mepBbix Mmozeneit ARIS Evo 1 kommaHus MOCTOSSHHO
COBEPIICHCTBYET TEXHOJIOTHU BHUOPOPA3BS3KH, DPETYJISIPHO BBINTyCKas HOBBIE, Oojiee 3(h(eKTHBHBIC
pelIeHuUs.

Cexkpersl AKTYNA

Xota noapoOHocTH cBoux paspaborok [lanailoTnc I'moynoc He packpeiBaeT, oOIIME NMPUHLUIBI €ro
XUTPBIX METOJOB OOpHOBI C BHOpamusiMH H3BECTHBL. YacTu omop ¢pe3epyrTcs C MPelru3HOHHOM
TOYHOCTBIO U3  QJIIOMHUHUEBOIO CIUIaBa, OOBIYHO UAYIIEIO0 Ha HYXIbl a’pPOKOCMUYECKOMH
npoMbIIIIeHHOCTH. K mpuMepy, Takoil CrjiaB mojaBepraeTcs KPHOT€HHOW 00paboTKe, YBETMYHMBAIOIICH
IPOYHOCTh M yOuparouied U3 MeTamia OCTaTOYHbIe HalpsbkeHus. B nanbHelinieM yxke Ha 3aBoje
AKTYNA cocraBHble A€Tanu ONOp AHOAMPYIOTCS, IJIi HAHECEHUs HaANNUCEH INPUMEHSETCS METOJ
Ja3epHON I'PaBUPOBKHU.

ba3zoBeIM 3s1eMeHTOM BUOpOpa3BsA3ku B TexHosoruu ARIS sBisiercss 3anaTeHTOBaHHBIM MoMMep, Haj
CO3/IaHHEM KOTOPOTO CIELHAIUCThl KOMIAHUM TPYIWINCh B T€UEHHE HECKOJIbKUX JieT. [lonumep mon
BBICOKMM JIaBJICHUEM 3alpeCCOBBIBAECTCS MEXAY METAUIMYECKUMHU YacTsIMM ONOpPbl U AeMidupyer
BUOpAIMH, TpeBpalias MEXaHHYECKYI0 SHEPruio B Temo. [Ipu 3TOM OH OJMHAKOBO IOTJIOMIAET Kak
BHYTPEHHUE BUOPALIMU YCTPONUCTBA, TAaK U BHELIHHE KOJICOAHUs, MTyLIHE OT IOJIa UM CTOMKH.

UYepe3 Heckonbko neT mocie pa3zpabotku ARIS, mosBunachk ymydileHHas TEXHOJOTHsS BHOPOPA3BSI3KU
DynARIS. B Heii, Hapsay ¢ MeXaHHYECKHM CIIOCOOOM IMpEeBpAILEHUS MHUKPOKOJIEOaHW B TEIUIO,
UCTIOJIL3YIOTCS JIBA IOTIOJTHUTEIBHBIX TIPUEMa — PEKYPCUBHBIN ((hpaKTaIbHBIN) METO/I TallleHus] BUOpanuii
U TIbE302JICKTPHUECKUIl. B mocnennemM ciryyae MpUMEHSETCSl HA0Op YyBCTBUTENBHBIX IThE30KPUCTAIIOB,
MIEPEBOIAIIMX YHEPTHIO BUOpAIMii B cl1a0ble 3JIEKTPUYESCKHE TOKU U, B KOHEYHOM UTOTE, B TO JK€ TEIUIO.

[lepeuncnennbple TEXHOIOTUN BUOPOPA3BS3KU dPPEKTUBHO pabOTAIOT ¢ AIEKTPOHHBIMU KOMIIOHEHTaMHU
pa3HOM MacChl OT TSKENBIX YCHJIMTENIEH MOLUIHOCTHU JI0 JIETKUX IPOUTPBIBATENEH U MIPEKPACHO MOAXOAAT
Juist ucniosb3oBanus ¢ AC. Onopam NOIXOJUT MPAKTHUECKU Jit00asi TBepAasi poBHasl IOBEPXHOCTb, B TOM
yncie aepeBo, kameHb u crekno. Onopsl AKTYNA He HyXAaroTcsl B JONOJIHUTEIBHBIX YCTPONCTBaX
nemndupoBaHus BuOpanui, Ha00OPOT MPOU3BOJIUTENH KAaTErOPUUYECKH HE PEKOMEHAYET HPHUMEHSTH
OHBIE.

OO6umm npaBuwioM ucnoib3zoBaHus ornop AKTYNA sBisercs yiydiieHHe AETIbHOCTU 3BYYaHUS U
IPO3PaYHOCTH MY3BIKJILHOW CIIEHBI. B XOpommx aynnocucTeMax aHTUBHOPAIIMOHHBIE OTTOPHI IIOMOTAf0T
JOCTHYb TOTO YEPHOT0, MOJYAUBOrO (pOHA B 3aMUCAX OPKECTPOBOM MY3bIKH, HA KOTOPOM CTAHOBUTCS
CIIBIIIIEH THIIANIINI «B310X» JIFOOOTO MHCTPYMEHTA — CBUETEIHCTBO YPE3BBIYAITHO MAJIIOTO COOCTBEHHO
ro myma cucremsl. [1o 0T3pIBaM CEHUAINCTOB U MEIOMAaHOB, KOMY JOBOJAMJIOCH ONPOoOOBaTh JACHCTBUE
onnop AKTYNA, o6e TexHonorun OopbObl ¢ BHOpalMsMH OKa3blBalOT HAa 3BYYaHHE alllaparypbl
IPUMEPHO OJJMHAKOBOE BO3JIEHCTBHE, HO «HOXXKH» C JOMOJHUTEIBHBIM MbE30aKyCTUYECKUM d((heKToM
MOMOTatoT 100paThCs 10 00Jiee TOHKUX MY3bIKaJIbHBIX MaTEPUH.

[Tapy net nazag AKTYNA crana npakTUKOBaTh €lle OJWH METOJ YJIydlIeHHUs 3By4aHHs, IpUOaBUB K
(GupMeHHBIM BUOPO3AILUTHBIM TEXHOJIOTUSM TOJUKY 330TepUKH. B Monensax cemeiictBa 432 B CIOXKHYIO
KOHCTPYKIUIO OMNOp J00aBIAIOTCS MHKpPO-PE30HATOpbl [enbMroinblia, axkUEHTHUPYIOIIME BEpXHHE
TapMOHUKH B COOTBETCTBUM C MY3BIKQJIbHOM HacTpoiikod Ha 4yacrtory 432 I'n. HamomHum, uto
CTaHJApTHBIN KaMEPTOH, paCIPOCTPAHEHHBIN B MHUpE, U3AAET 3BYK «JIs» mepBoi okTaBbl Ha yactote 440
I'u. D10 ocHOBHO#M cTaHAapT, 3aduKcUpoBaHHBIN opranuzauueil ISO M Ha3BaHHBIM KOHLEPTHBIM, U
OJIHOBPEMEHHO 3TO MpPEANHCAHUE H3TOTOBUTENSIM M HACTPOMIIMKAM MY3BIKAJIbHBIX HHCTPYMEHTOB,
aBTOpaM MY3bIKH. [103TOMYy GONBIIMHCTBO COBPEMEHHBIX MY3bIKAIbHBIX MPOU3BEICHUH BO BCEX JKaHpax
HaIlMCaHO, MCIOJHEHO M 3amncaHo uMeHHO B cTpoe 440 I'm. Ho ectb Hemasioe 4MCIIO MYy3BIKAHTOB U
MEJIOMAaHOB, KOTOpPbIM My3bIKa B CTaHJAPTHOM CTPOE€ HE HPABUTCH, KaXKETCA HErapMOHUYHOMU,



IICUXOJIOTMYECKH pe3Kod M TpeBoxkHOW. Hamporus, crpoit 432 I'n, mo MHEHMIO MY3BIKaJIbHBIX
«IUCCUACHTOB» OTJIMYAeTCs] KOMQPOPTHBIM M KpacuBbIM 3By4daHueM. KoHeyHO, B Bompoce paziuuuit
MY3BIKQJIbHBIX CTPOEB UMEETCS M3PSIHAS IOJISI MUCTHKHU C OTCHUIKAMH K TapMOHUU HEOECHBIX cdep Hin
Jake OOBUHEHHH B «3BYKOBOM TE€HOILIMJIC» HApoAOHaceleHus. AmnonoreTsl ctpost 432 ' ceplnatoTes Ha
MaTeMaTHuecKue u3bickanus mkonbl [Tudaropa B pesneit I'perun, HacTpoiiky ckpunok CtpaauBapu u
CHUMIIATUHU K TOMY CTPOIO BEJIMKOIO OnepHOro kommno3uropa Jlxy3enne Bepau, uz-3a yero crpoit 432 '
WHOTJ]a HAa3bIBAIOT «BEPAUEBCKUM». W XOTS C HaydyHOW TOYKH 3peHHsT OOOCHOBaHHUsS arloJOreTOB HE
OJICIIIYT JOCTOBEPHOCTHIO, MOXKHO IPHU3HATHh, 4TO cTpoil 432 Iy crout Ommke K QpaHIly3CKOMY
CTaHJApTy HAIOJICOHOBCKUX BpeMeH — 435 I'm u Oojee paHHUM «0apoYyHBIM» HACTpPOHKaM,
HaunHatomumces: ot 400 I'm. To ecTh mpu BOCHPOM3BEICHUM «CTapon» My3blku cTpod 432 I'm jmact
3By4aHHe OJMKe K ayTeHTHYHOMY, M 3By4aHHE COBPEMEHHBIX MPOU3BEICHUN TOXKE KaK-TO U3MEHSETCS.
Kaxk Ob1 TO HE OBLIIO, TEMa AIBTEPHATUBHOTO CTPOs 432 I'I1 )KUBET B MY3BIKAJIbHOW CpPEJIE YK€ HECKOIBKO
JECATUIICTUN, U y HEro €ecTb apMHs IOKJIOHHHUKOB U3 MEJIOMAHOB, MY3BIKAHTOB, OPKECTPOB U
3BYKOMHXEHEPOB, BHIOPABIIUX Ui c€0sl UMEHHO 3Ty 3BYKOBYIO NANUTPY. MM aHTUpE30HAHCHBIE OMOPHI
cemeiicTBa 432 HaBEpHSIKA MMOHPABSITCSA, /14 U OCTAIBHBIM MOXKET OBITh HHTEPECHO CPABHUTH PE3YJIbTATHI.
[IpousBoauTENb PEKOMEHIYET HCIOIB30BAaTh 3TU OMOPHI C JIOOBIMU AJIEKTPOHHBIMU KOMIIOHEHTaMH,
kpome AC. OcoOeHHO XOpOIIO OMOpPhI cemelicTBa 432 moxoumyT st HU(GPOBOM ayAMOTEXHUKH. XOTS B
OrpaHHUYEHHBIX 00beMax kommanus Aktyna Hauana mpou3BOIUTH U MOJIENH cemeiicTBa 432 cnenuansHoO
JUIS aKyCTHYECKUX CHCTeM. Bo3MOkHO B OyaylieM OHHM TOXK€ MOSBATCS B CTaHJAAPTHON JIMHEHKE

MMPOAYKIUH.

BuopopassasbiBaomue onopbl AKTYNA cerogns

B nocnennee Bpemss kommanus AKTYNA pacmupuna u gopalGorana  MpOIYKTOBBIA  psf
AHTUBHOPALIMOHHBIX orop. M3menuncs ¢popm-pakTop Mozesneil: paHbllle OHU BBITJISIENIN KaK BCTPEUHO
«BJIOKEHHBIE» JpPYyr B Jpyra KOHYCBI, TENepb — 3TO KpyIible IUIATGOPMBI PA3HOTO pa3Mepa,
NOCTaBJIEHHBIE Jpyr Ha Jpyra. MoJenbHbIi psj pa3OUT Ha JBe cepud — OOBIYHAS M JBOHHAs
(mByxypoBHEBasi) pa3Bsizka. VHAMBHIyaTbHO KaXIasi OIIopa MOKET BBIIEPXKHUBAaTh Bec 10 60 Kr, HO Ha
NpaKkTUKe u Oosbias Harpyska HE SBIISIETCS st HUX npooIeMoit.

OnnoypoBHeBasi cepust (S) BkiItoyaeT 4 omnopsl ¢ ocHoBaHueM 50 MM u BbicoToil 37 mm. Bee monenu
pOJAr0TCsl KoMILIeKTaMu 1o 3 unu 4 onopbl. Mitagmas monens EVO 3 ucnonb3yer 6a30BbI MPUHLIKIT
HOTJIOIIEHH] MUKpOKosieOaHuii ¢ npeBparienueM ux B Temio. DYNA 3 no6asisier k 6a30BOMY NPUHIUITY
00prOBI ¢ BUOpanusMu (pakraibHOe paccesHHe W Ibe3oakyctudeckuit merog. NEO 432 S umeer



rHOpUIHYI0 KOHCTPYKLHMIO, B KoTopoil TexHojorusM EVO 3 comyrcTByloT 6 MHKPO-PE30HATOPOB
['enbmrombiia moa Mmy3sikanbHbIA cTpoit 432 I'm. DYNA 432 S — oobenuaenre DYNA 3 ¢ BCTpOCHHBIMU
pe3oHaTopaMu I'enpMronsua.

JByxypoBHeBas ymHelika (D) antupesonancHbix omop AKTYNA 3amerHo ymydmaet 3pQeKTUBHOCTD
MOJIaBJICHUS] BHYTPEHHUX M BHEIIHUX BHOpaIMii, HO CTOMT JOpOKe (eciu CpaBHUBATH OJHOTHITHBIC
Mozenu). JIByXypoBHEBbIE MOJENM MPOJAIOTCS KOMIUIEKTaMH MO 2 WiIM 3 ONOpbl, KPOME Mojemnei
cemericTBa 432, KOTOpBIE MpeJyIaraloTcs B Habopax 1o 3 mTyku. Bee moaenu umeror ocHoBanue 50 MM 1
BeicoTy 41 Mmm. EVO NEO — mpore Bcero mpencTaBuTh Kak CABOCHHYIO cucTeMy BUOpopasBsisku EVO
3. CoorBerctBenHO EVO DYN — 310 cnBoennas cucrema DYNA 3. Amamornyno NEO 432 D —
caosoennass cucrema NEO 432 S, a DYNA 432 D - cnBoennas cuctema DYNA 432 S.

Jis ycTaHOBKM BUOPOPA3BA3BIBAIOIIMX OIOP BMECTO IITATHBIX HOXKEK/IINMNOB AC KOMIaHHUs BBIITYCKAeT
pe3b0OBBIE ajanTepbl HECKOJIbKUX KanuOpoB. B 3akmoueHune 0630pa He JUIIHUM OyAET YIOMSHYTh, YTO
Bce omopsl AKTYNA wusroraBiamBaioTcss Ha COOCTBEHHOM 3aBojie¢ B bembrum u obecrneynBaroTcs
HOXKU3HEHHOH rapaHTHel IpOU3BOIUTE.



