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B crathe mpencTaBicHBI MaTepHalbl Pa3pabOTKU ONTHYECKOTO (ha30BOTO
JaTYMKa JJIg aKyCTHUYECKMX Hu3MepeHuil. Mcmonb3oBaHMe JaTyMKa MO3BOJISET
oOecneunts: 1. Ilpuem wuHOpa3BykoBeIx curHanoB; 2. KomneHcauuio
JUHAMUYECKHX IIyMoB; 3. OrmpeneneHue HaNpaBieHUs MPUXO0Ja CHUTHAJA.
@a30BbIil TPaAUEHTHBIA JATYUK JIABJICHUS TNEPCHEKTUBEH JUISl  PELICHUS
aKTyaJIbHBIX 3a/lad B Pa3jMuYHbIX OOJACTSAX HAYKU M TEXHUKU Ui H3MEPEHUS
HABUTAIIMOHHOW U TEXHUYECKOW MH(OPMAIIHH.

BBEJEHUE

H3mepenne aMIUIMTYAHO-4aCTOTHBIX M MPOCTPAHCTBEHHBIX XapaKTEPUCTUK HCTOYHHKOB
CUTHAJIOB SIBJISIETCS KJIACCUYECKOM 3ajjauell rTuipoakycTuku. M3mepenus 0ObIYHO MPOBOISTCS
B YCIIOBUSIX MHTEHCUBHBIX TOMEX. Bhi/iesieH1e MM0JIe3HOr0 CUTHAJIA B 3TUX YCIIOBUSIX SBISETCS
aKTyaJIbHOM 3a/lauyeid U3MEPUTEIIbHOM TEXHUKH.

MHTEHCUBHOCTh JWHAMUYECKUX IIYMOB MpPH THAPOAKYCTUYECKUX H3MEPEHHSX BBIIIE
YPOBHS TIOJIE3HOTO CHUTHaJa Ha 5-8 mopsakoB. Ilopor dYyBCTBUTENBHOCTH THAPO(dOHA
coctaisier 0,001 ITa, a ypoBenp atmocdepHoro mamiaeHuss 100000 [Ta. Takum oGpaszom,
MOJIE3HBII cUrHan 6ojiee 4YeM B MUJUTMOH pa3 MEHbIIIE UCXOJHOTO JaBieHUs !

Haubonee wndoOpMaTUBHON M1 THAPOAKYCTHKU SIBIsAETCS WH(pa3BykoBas 00JacTh
curHana. Heo6xonumocTs paboThl B 00J1aCTH MH(PA3BYKa ONMPELISIETCS 3aauaMy TalIbHETO
npueMa curHaioB. MH(pa3ByKoBble COCTaBISIOIIUE CIEKTpa CUTHAlIAa XapaKTEepPU3YHOTCS
OOJIBIIION WHTEHCUBHOCTBIO M MajbiM 3aryxaHueM. K wuH(pa3BykoBoW 00JacTH cHUTHaja
npujieraeT 00JIaCTh WHTEHCUBHBIX JUHAMHYECKHX IIYMOB pazIU4HON mNpupoabl. Ob6umnue
MOIIIHBIX HMH(PA3BYKOBBIX MCTOYHHUKOB TMOMEX MAaCKHUPYET IOJIE3HBbIH CHUTHAN, NMPUBOAUT K
UCKQXEHUSIM U NMOTepSAM HH(OpMaLIUU.

Obecneuenue kauecmea npeobpa308aHusi 2UOPOAKYCMUYECKUX CUSHAN08 NPUBOOUM K

Heobxo0uMocmu OmoeeHus Maio20 NOJIE3H020 CUSHALA OM UHMEHCUBHOU NOMEXU.
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1. COCTOAHHUE BOITPOCA

W3BecTHBIN aMIUTUTYIHBIN CIOCO0 M3MEPEHUs B THAPOAKYCTUKE XapaKTEPHU3yeTCsl HU3KOM
3 PEeKTUBHOCThIO MpeoOpa3oBaHusi HMH(QPA3BYKOBBIX CHTHAJIOB W 3aBHCHUMOCTBIO OT
MOJYJUPYIOIIEr0  BO3ACUCTBUS ~ TOMeX.  [lombITkKM  TOBBICUTH  3(PPEKTUBHOCTH
npeoOpa30BaHus CUTHAJIA IPUBOIMIN K YCUJICHHUIO BIUSHUS TUHAMUYCCKHUX IIIyMOB.

IIpakmuyeckoll 803MONMCHOCMU Ol OMOENeHUsl NONE3H020 CUSHALA OM OUHAMUYECKUX
ULYMO8 aMNIUMYOHBLIL Memoo npeoopazoe8anus He Odem.

[TepcniekTiBBl TpeoOpa30BaHUsl TUIAPOAKYCTHUCCKUX CHUTHAJIOB OBUIM CBSI3aHBI C
UCIIOJIb30BaHUEM TpajueHTHOTO mpueMma [1-5]. MHTepec K HMCIOIB30BAHHUIO TPAJIUEHTHBIX
JATYUKOB OTIPEACIISICTCS BO3MOXHOCTBIO:

1. TlpuMeHEHUs! OJJMHOYHBIX IPUEMHUKOB BMECTO MPOTSKCHHBIX AaHTEHHBIX CUCTEM;

2. KowmmeHcanmu cuH(]a3HBIX BO3ICHCTBHIA;

3. CHuXeHUs 4acTOThI IPUEMA;

4. OnpeneneHus HANPABJICHUS U 3HaKa MMPUXO0Ja CUTHAJIA.

PaGoTel B 3TOM OOsacTH M3BecTHBI ¢ 1946 r. TeopeTHyeckre BHIKJIAIKH OOOCHOBBIBAIOT
1eNIecO00Pa3HOCTh  HMCIONB30BAaHMS  TPAJAMEHTHOTO  TpueMa Uil  [peoOpa3oBaHuUs
aKkyctnyeckoii wuHpopmarmu [6]. s TpakTHYECKMX TNPUMEHEHHWH HCIOJIb30BaKCh
aAMIUTUTYAHbIC DJIEMEHThl B IU(G(GEpEeHIIMATFHOM BKIIOYCHUHU. [ pajiMeHTHBIC NPUEMHUKA
NOJJOOHON KOHCTPYKIIMM MMEIOT HHU3KOE 3HAYCHHUE KOMIICHCAIUU CUH(A3HBIX BO3/ICHCTBHIA.
Huzkoe kauecTBO mpeoOpa3oBaHus B 3TOM CITydae ONMPEICIICTCS] CBOUCTBAMH aMILUTHTY IHOTO
npeoOpa3oBaHUsl W HU3KHMM YPOBHEM TEXHOJOTHMH TPOHM3BOJCTBA YYyBCTBHTEIBHBIX
JJIEMEHTOB.

C 1977 r. u3BecTHBl pPa3pabOTKH BOJIOKOHHO-ONTHYECKHX (Pa30BBIX JATYMKOB IS
npeoOpa3oBaHus THIPOAKYCTUICCKUX CUTHAIOB [7]. Pa3paboTku XxapakTepu3yrTcs BBICOKOU
YYBCTBUTEILHOCTHIO, B YaCTHOCTH K MH(Pa3BYKOBBIM BO3JCHUCTBUSIM, U BBHICOKUM YPOBHEM
COOCTBEHHBIX (Da30BbIX HMIYMOB. [1ONBITKM yCTpaHEHHsSI COOCTBEHHBIX HIYMOB OKAa3aJIUCh HE
¢ dexTuBHBIMU. B HacTrosmiee BpeMs pa3pabOTKa BOJOKOHHO-ONTHYECKUX JAaTYMKOB HE
NPUBJICKACT aKTUBHOTO BHUMAHUS CIICIIUAIMCTOB THPOAKYCTHKH.

Takum obpazom, 6 2UOpoaKycmuke CyujeCmgyem KOHKYPEHYUs MeHcOy abCOonOmMHbIM
(amnaumyonsvim) u omHocumenvuvim (Oughgepenyuarvbuvim) cnocobom npeobpa308anus.

Ilpu ucnonvzosanuu abconomMHo20 cnocodba npeodpPaz’8anus UMEIOMcsa CyWecmeeHHble
02PAHUYEHUsL N0 KaueCmsy npeoopaz08aHusi UHGOpMayuu.

OmuocumenvHulii.  Xapakmep  2UOpPOAKYCMuUYeckou  ungopmayuu  onpeoensem
HeobX00UMOCmb UCNOIb308aHUsL OUPPepeHyuarbHo20 cnocoba npeodPaz08aHUsl CUSHATLOS.

K paccmompenuto  npeonacaromca mamepuanvl pazpabomku  azoeo020 oamuuka
epaduenma  oaerenus. Obecneuenue  KOMNEHCAYUOHHBIX — CBOUCME npu  hazoeom
npeobpazoeanul 8bl0e1eHO NPUOPUMEMHbIM HANPAasieHuem pabom.

B. A. BopoHkoB
BbigeneHve Manoro akyCTMYeCcKoro cMrHasna npu MHTEHCUBHbLIX NoMexax
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2. OBOCHOBAHUE ITPUMEHEHU S OITTUYECKOI'O ®A30BOI'O METOIA

N3MEPEHUSA

HcToyHuK cUrHana co3faeT rpajueHT JaBJeHUs, OTHOCUTEIbHO UCXOAHOIO CTATUYECKOTO
U JUHAMHYECKOTrOo JaBieHHs. ['paiveHT [aBieHHs] COJEPKUT OCHOBHYIO HH(OpMAIUIO,
OTIPECIISAIONIYI0 aMIUIUTYIHO-YACTOTHBIE U MIPOCTPAHCTBEHHBIE XapaKTEPUCTUKU UCTOYHHKA
curHayoB. [loyie3HbIi cCUTHAN B THAPOAKYCTHKE OOBIYHO HAXOJMTCS B auarna3oHe 4actor 10—
10000 I'u mpu ammmutyaax Bo3aericteuii 0,001-10 Ila.

PacnpocTpanenne 3Byka OT HCTOYHMKA MPOXOAMT B CONPOBOXKACHUU WHTEHCHBHBIX
JUHAMHYECKUX ULIYMOB pa3jMYHOTO IPOUCXOXKACHHUA. OTH IIyMbl  OIpPENEISIOTCS:
U3MEHEHUSIMU aTMOC(EpPHOr0 U TUAPOCTATUYECKOTO NABJIECHMSI, IIyMaMU COIPOBOXKICHUS,
€CTECTBEHHBIMU IIIyMaMH Mops, pabOTON MallMH U MEXaHU3MOB, CEMCMHYECKUM (HOHOM,
TypOyJEHTHBIMU IIIyMaMu U nipouee (puc. 1).

Jnst  BbIACNEHHMS] TIOJIE3HOTO CHUTHAJIa HEOOXOAWMO O00€CTeUUTh KOMIICHCAIUIO
JTUHAMUYECKHX IIyMOB B JHANa30HE YacCTOT OT CTAaTHYECKUX BO3JECHCTBHM N0 HUXKHEH
yacToThl mipuemMa. [lpu cratmdyeckom naBnenuu P = 100000 [Ta BennunHa KOMIEHCAIUU
KBa3HCTAaTHUYECKUX IIYMOB (Kodddunmenta ocinadnenus cuadasnpix Bozaeiicreuit — KOCB)
B CpeJIHEM J0JKHA cocTaBiaTh 120 nb.
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Puc. 1. CnekTpabHO-2HEPTeTUYECKUE XaPAKTEPUCTUKU ITYMOBBIX TOJIEH
(o xuure BexTopHO-(a3oBbie METOBI B aKycTHKe oA pen. B. U. Mnbuuesa)
1, 3 — MakcumanvHwlli U MUHUMATLHBIU YPOBEHb OUHAMUYECKUX ULYMO8
2 — cnekmp uymoe cy0oxXo0HbIX mpacc

B. A. BopoHkoB
BbigeneHve Manoro akyCTMYeCcKoro cMrHasna npu MHTEHCUBHbLIX NoMexax
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OcHoOBOM 111 TpaJUeHTHOro TMpuémMa aKyCTHUYECKOro CHUTHala SIBISIOTCS  JBa
YYBCTBUTEJbHBIX 3JEMEHTA, Pa3HECEHHBIX B IMPOCTPAHCTBE HA Majloe, MO CPAaBHEHUIO C
JUIMHON BOJHBI, paccTosHue. llpu 3TOM mMOsABIsSETCS BO3MOXHOCTH MJIsi BBIIEICHUS U
npeoOpa3oBaHMsl PA3HOCTHOM cocTaBismomier curHana. CuH(pasHble COCTaBISIONINE
KOMIIEHCUPYIOTCS, IIPU 3TOM MOBBIIIAETCS TOYHOCTh U3MEPEHUSI.

[Ipemmaraercss ucmob30BaTh 0a3y M3MEPEHUS IS BBIACICHUS OTHOCHTEIBbHOW (ha30BOM
cocTapistomield curHana. Jljis curHajgoB ¢ OOJIBIIMM TEPUOAOM KojeOaHWil ¢azoBast
COCTaBIISIIOIIAsl Majla, CJeloBaTelIbHO, Maja aMIUIMTyAa MpeoOpa3oBaHHOIO CHUTHAJA.
AMIuMTy1a mpeoOpazoBaHus MaKCUMallbHA, KOTa 0a3a M3MEpEeHUsI COOTBETCTBYET ITOJIOBUHE
nepuoja Konebanuid. Takum 00pa3om, MOSBISAETCS BO3MOXKHOCTD JUISl peaIM3alii YacTOTHO-
3aBUCHMOI0 MpeoOpa3zoBaHus, ONpeaesseMoro 0a3oi u3MepeHus. OTO CBOMCTBO MO3BOJISIET
obecrieunTh KommeHcanuioo 1rymoB. [Ipu 0aze usmepenust 0,4 M KOMIICHCAIUSI HAa 4acTOTE
1 'y cocrasmsier 60 nb (cm. puc 2).
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Puc. 2. AYX ¢a30Boro KOMIEHCAIIMOHHOTO NMPE0Opa30BaHUs
1 — Jlunamuyeckue wiymol, 2, 3, 4 — Komnencayuonnule kpugvle (pacuémmuovle OanHbvle)

@®a30BBIii METOJ TO3BOJSET OMPENSINTh HAMpaBICHWE W 3HAK MPHUXO0Ja CHUTHajA.
OnHOBpeMEHHBIN MPUXOJ CUTHANA B JIB€ O0JIACTH M3MEPEHUs OIpenessieT HampaBleHUE Ha
UCTOYHUK (HYJb pueMa). 3aaepikka (a3pl MPUX0a ONpenesieT OTPUIIATeIbHOe 3HAUYCHHUE, a
Haber ¢a3bl ITI0COBOE 3HAUCHUE CUTHAA.

B. A. BopoHkoB
BbigeneHve Manoro akyCTMYeCcKoro cMrHasna npu MHTEHCUBHbLIX NoMexax
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3. OIIEHKA BO3MOXHOCTHU OIITUYECKOI'O ®A30BOI'O METOIA

KagectBo nuddepeHnnanbHoro mnpeodpa3zoBaHusi ONpenenseTcss HACHTHYHOCTBIO JIBYX
YyBCTBUTEIBHBIX 3JI€MEHTOB. {7151 momydeHus nopora ayBcTBUTENbHOCTH 1 [Ta HeoOxonumo
o0ecreynTh KOMIIGHCAIMIO MCXOMHBIX yciaoBui u3Mepenus B 100000 pa3. (1Ila=
1/100000 atm.). TpeOoBanusi 1O OOECNEYECHHUIO WACHTUYHOCTH DJIEMEHTOB COCTABIISIFOT
1/100000. CTob BEICOKAM TpeOOBAHHUSIM OTBEYAET KJIACCHUYECKOE ONTHUECKOE MPOU3BOJICTBO.
Uncrota ontudyeckux marepuanoB coctasiser 1/1000000, a TOYHOCTH MPOU3BOJACTBA —
0,3 MKM.

Paspemienne ¢azoBoro Meroga Ha JBa TMOpPSJIKAa BBINIE CIIOCOOHOCTH AaMIUIUTYJIHOTO
metozaa. IIpakTuueckoe 3HaYeHHWE IMHAMMYECKOIO JAMama3oHa MoxkeT cocTaBisaTh 120 nb,
€CTECTBEHHO, OTHOCUTEJIBHO JIaBJICHUS OKPYIKAIOIIEH Cpebl.

OTH MO3UIMHM ONPEAETSAI0T HEOOXOJUMOCTh MCIOJIb30BaHUSA ONTHYECKOro (ha30BOro
METO/Aa Ul KOMIIEHCAIllMM MHTCHCUBHBIX IIYMOB M HM3MEPEHUs aKyCTUYECKHX MapamMeTpoB
curHasa. Bo3MOXHOCTH A1 3TOr0 NPEAOCTaBIsAET ONTHYECKas MPOMBIIIICHHOCTD,
pacrionararoniasi HENpeB30MICHHO BBICOKUMH KadeCTBaMH YMCTOTBI, CTAaOWIBHOCTH H
TOYHOCTH 00pabOTKU MaTepHaia, YTO B COUYETAHUU C BBICOKON pa3pelaroniei cnocoOHOCThIO
ONTUYeCKOro ((a3oBOro) MeToJa H3MEpEHHs IMO3BOJISET BHJETh MEPCHEKTUBBI PELICHUs
npo0JeM aKyCTUYECKUX U3MEPEHHH.

4. ITPMHIUII ITPEOGPA3OBAHUMA

Ontrueckoe  ¢a3zoBoe  mpeoOpa3oBaHWE  OTHOCHUTCS K  YPaBHOBEIIMBAIOIIEMY,
KOMIICHCHPYIOIIEMY  crioco0y mipeoOpaszoBanus. CTemnmeHb KOMITGHCAIIUM CHH(A3ZHBIX
BO3/JICUCTBUI  OMNpENENsIeT  OCHOBHBIE  XapaKTEPUCTUKHA  TMPEOOpA30BAHMA:  IOPOT
qyBCTBUTECIBHOCTH,  JIMHAMHYECCKAN  JMAna3oH, YPOBCHb  COOCTBEHHBIX  IIIYMOB,
HAINpPaBJICHHOCTh MIPUEMa, TIOTPEUIHOCTh H3MEPEHHUSL.

[Tpu ucronp3oBauu Ga3zoBoOTo crocoda nMpeodpazoBaHUs MPOBOAUTCS PETUCTPAIHs a3kl
ONTHUYECKOTO HW3JIYYEHHUS, TMPOXOAAIIETO IO JByM pabouuMm KaHaimaM (CM. puc. 3).
Perucrpanusi ocymiecTBIsIETCS ONTORJIEKTPOHHBIM IIPeoOpa3oBaTeieM € TOCIEAYIOIIM
ycunenneM curHana. CuHgpaszHoe BO3eicTBHE Ha 00a KaHaja OIpEeNelisieT PaBHOBECHOE
COCTOSTHHE BBIXOJHOTO CUTHasia. Bo3neicTBie TpaiieHTa AaBICHUS IPUBOIUT K MOIYJISIIIAN
(a3bl U K IPOMOPIIMOHATBHOMY OTKJIMKY Ha BbIXOje. VI3MeHeHUe HarpaBJeHUs] BO3/ICHCTBUS

MMPUBOAUT K UBMCHCHUIO 3HAaKa CUTHAJIA HAa BBIXOAC.

B. A. BopoHkoB
BbigeneHve Manoro akyCTMYeCcKoro cMrHasna npu MHTEHCUBHbLIX NoMexax
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5. PE3VJIBTAT PA3PABOTOK

B pesynbrare pa3pabOTOK oONpeneNeH0 W ONTHMHU3UPOBAHO TEXHHUYECKOE peIICHHE
($a30BOro TpajMeHTHOTO JaT4YMKA, MCKIIOUYCHBl OCHOBHBIE HCTOYHUKH COOCTBEHHBIX
HOTpENIHOCTeH mpeoOpa3oBaHysi, BEIOpaHa JOCTYMHAsE TEXHOJIOTHYECKAass U KOHCTPYKTHBHAS
0a3a, oTpabOTaHbI BOMPOCH COOPKH U HACTPOUKHU.

Hcnpitannus paboTOCHOCOOHOCTH MakeTa JaT4MKa IMO3BOJIIN ONPEACIUTh Ha3HAYCHHE U
XapaKTEePUCTHKH JAaTUYHKA.

6. HABHAYEHME JATYHUKA

OCHOBHOC Ha3HAYCHUC: HU3MCPCHUC I'paIUCHTA AKYCTUUCCKOTO OAaBJICHUSA, UCIIOJB30BAHUC
B COCTABC MPHUCMHUKOB aKyCTUYCCKOT'O NJAaBJICHUS.

I[OHOJIHI/ITCJ'IBHOG Ha3HA4YCHUC. HU3MCPCHUC OKCITYAaTAllMOHHBIX, TCXHOJOIMYCCKUX U
HAaBUTAIIUOHHBIX TMapaMCTPOB, YCTAHOBKA WM ABTOMATHUYCCKOC MOAACPIKAHUC IMapaMCTPOB B
3aIaHHOM PCIKUME, TUArHOCTHUKA COCTOAHUA KOPITyCa, YCTAHOBOK, MalllMH U MCXaHU3MOB.

B. A. BopoHkoB
BbigeneHve Manoro akyCTMYeCcKoro cMrHasna npu MHTEHCUBHbLIX NoMexax
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7. TEXHUYECKUE XAPAKTEPUCTHUKHN ®A30BOI'O I'PAAMEHTHOI'O JATUYUKA.

1. TTOpOT YYBCTBUTEIBHOCTH .. ..cnveneeneeneaneennennnennes MmeHeel,0 I1a
2. JIMHAMHYCCKHUI THATTAB0H ....oouveeenreenneeanneanneannss. 6omnee 80 nb
R F:Tes (o3 0313070117 6:) 1 -k 10) s (R 0,1 —10000TIn
4. KommeHcarusi CMHGA3HBIX BO3JACHCTBUH ................. 6oxnee 40 nb

BHemnmil BUA JaTunKa MpeicTaBieH Ha puc. 4.
— T'abaputel natumka: nuamerp — 75 MM, BbIcOTa — 35 MM.
— TloTpebnsiemass MOIITHOCTH B aBBTOHOMHOM peXuMe MeHee 3 Br.
— JleMackupyroIHue Mo OTCYyTCTBYIOT.

— HcnonHeHnue repMeTHYHOE.

Texnuueckoe peuieHre (a3oBOTO TPAAMEHTHOTO JAaTYMKAa WMMEET psa  OTIHYHi,

MO3BOJISIOIINX 00ecnieuuTh A (HeKTUBHOE peoOpa3oBaHue THAPOAKYCTUIECKIX CUTHAJIOB.

[TepcrieKTHBBI JATBHEHTIIIX Pa3pabOTOK COCTOST B IOCTHIKECHUU:

1. Tlopora uysctBuTensHoctu Menee 0,1 Ila;
2. Jlunamuueckoro auara3ona 6oneel00 ab;
3. Crenenu koMIteHcauu cuH(a3HBIX Bo3AecTBHiA Oolee 60 nb.

Puc. 4. ®otorpadun natunka

B. A. BopoHkoB
BbigeneHve Manoro akyCTMYeCcKoro cMrHasna npu MHTEHCUBHbLIX NoMexax
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8. OBCYXIEHME PE3VJIbTATOB PA3PABOTOK

CreneHb KOMIEHcCAMU CUH(A3HBIX BO3JICHCTBUUN SBISETCS MPUOPUTETHBIM KadyeCTBOM
¢$a30BOr0 rpaIMEHTHOrO JMaT4MKa. B Xo/1e MpoBOAMMBIX pa3pabOTOK YJAIOCh TMOBBICUTH 3TO
kauecTBO ¢ 20 1b no 3nauenus 6onee 40 nb Ha yacroTe mopsinka 2 kI .

AMITTUTYTHO-9aCTOTHAsI XapaKTePUCTHKA MPEoOpa3oBaHMsl OTPaXKaeT ECTECTBEHHOE
pacmpeneneHre CrekTpa cUrHaiaoB. YacToTHBIN quamna3oH ¢(a3oBOr0O TPAJAMEHTHOTO JAAaTYUKa
HE HKMEET OrpPaHWMYEeHMM MO HH3UIEH YacToTe MpueMa. OTH OTPAHUYCHUS BBOMSTCS
U3MEPUTEIIbHOM Oa30.

[Tpu dazoBoM MpeoOpa3oBaHUM M3BECTEH BEPXHUU MpeAes U3MEPEeHUN — ATUHA BOJIHBI
UCTOYHUKA ONTHYECKOTO W3myudeHUs. HipkHuil mpenen — coOcTBEeHHBIE (a30BbIe LIYyMbI
npeoOpazoBarens. [lpu  ycroBuM  KOMIEHCAlMM COOCTBEHHBIX  (Pa30BBIX  IIIYMOB
TUHAMHYECKU nuamna3oH MoxkeT nocturath 140 nb. Ilopor 4yBCTBHUTENBHOCTH MPHU 3TOM B
a0CONIOTHBIX eAMHMIIAX MOoxkeT cocTaBiaTh 0,01 anrcrpema. JlMHaMu4yecKuil IuamazoH
MakeTa gatduka cocrasiser 6osiee 80 b orHocuTenbHO 1 atMm. Ha yactorax 25-2500 '

JlnHa BOIHBI SBISIETCSI €CTECTBEHHON MEpOii AJIsl ONpeAeNeHHs] XapaKTepUCTHK (a30BBIX
npeoOpasoBareneil. [Ipu ucnons3oBanuu (pa3oBoro mpeoOpa3zoBaHHs OTMATAIOT MPOOIEMBI
KaTuOpPOBKHU, TPAJAYHUPOBKH C UCIOIB30BaHUEM MPELU3UOHHBIX CPECTB U3MEPEHHUS.

[Io psgy mnapameTpoB: TMOAABICHUIO CHH(pA3HBIX BO3ACUCTBUA U 3(P(HEKTUBHOCTH
npeoOpazoBanus B HH(]Ppa3BykoBOW oOiactu — (a3oBbId TPaJUCHTHBIN AAaTYUK HMeEEeT
CYIIECTBEHHBIEC TPEUMYIIIECTBO MO OTHOIICHUS K U3BECTHBIM aMIUIUTYIHBIM TaTYHKaM.

BbixogHOW CUTHAam — TOKOBBIM, ONM30K K pPEXUMY KOPOTKOTO 3aMBIKaHUS, YTO
oTpefieNisieT BHICOKYIO TOMEX0YCTOMUNBOCTb.

[ToBpimenue 3(hHEeKTUBHOCTH aKyCTUYECKUX CHUCTEM Pa3UYHOrO HA3HAUYECHUS CBSA3AHO C
yIy4IIEHUEM  OTHOILIEHUS  CHUTHaj/moMexa. MckimioueHme moMex M3 Mpoiiecca
npeoOpazoBanus uH(pOpManUK SBISETCS OAHMM €3 OCHOBHBIX YCIOBUH MOBBIIICHUS
3¢ (HEeKTUBHOCTH aKyCTUYECKUX CHCTEM.

KBasucratnyeckue M AUHAMUYECKHE BO3JEHCTBHS Ha uvacToTax HibKe 1 I'Il okasbIBaroT
MOIIHOE  MOAYJHpYIOIIee JeCTBHE HA YyBCTBUTENbHBIE dJJIEMEHTHL. Bo3HHKaeT
HEOOXOJMMOCTh YaCTOTHOTO pa3/esIeHus MOJIE3HOTO CUTHAja M TUHAMHUYECKHX HIyMOB. J{is
UCKJIIOYCHHs] MOMEX TpU  UCHOJb30BaHUM  (a3oBoro MeTojga  mpeoOpa3zoBaHUS
MPUHILIUINIKAATBHOE 3HaYCHHE UMEET UCTIOIb30BaHNE U3BECTHON 0a3bl H3MEPEHUSI.

HNHcTpyMeHTaNbHBIE MOTPEIIHOCTH OMPEENISIOTCS MCIONIb3yeMON ONTHYECKOW CXEMOH,
UJACHTUYHOCTHIO YYBCTBHUTEJBHBIX OJEMEHTOB, HAlWYHEM HEB3aHMHBIX JJIEMEHTOB,
UCIIONB3YEMOM TeXHONOTHuel cOOpku U HacTpoiiku. [IpopaboTka 3THX BOIPOCOB MO3BOJIMIIA
OTIpEeACNIUTh TEXHUYECKOE PEeIlleHHe, BHIOPATh TEXHOJIOTHUECKYI0 U KOHCTPYKTHUBHYIO 0asy,
oTpaboTaTh BOMPOCH COOPKM W HACTPONKH, OOECHEYHTh CYIIECTBEHHYIO KOMIICHCAIHIO
WHCTPYMEHTAILHOM MOTPEIIHOCTH.

B. A. BopoHkoB
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9. INTPUMEHEHHE ®A30BOI'O METOJA U3MEPEHM A

PeasbHple TUHAMHUYECKHE MPOLIECCHl MPOXOAAT B YCIOBUSX BO3JEHCTBHSA CTATHUECKOTO
napieHus. ['panueHT paBneHHs SBIseTCSs (QYHKUMEH W XapaKTEPUCTUKOW MPOIECCOB.
OTtcyTcTBHE TOCTOBEpHON MH(OPMAIIMK O XapaKTEPUCTUKAX MPOLECCOB MOXKET MPUBOIUTH K
HEKOHTPOJIUPYEMOMY pa3BUTHIO KPUTHYECKUX cuTyauuil. s psnma obnacteil Hayku
TEXHUKA HM3MEpeHHe TIpaJveHTa JaBJIeHUS HMeeT Ooiplnoe 3HaueHue. lcmonb3oBaHue
ontudeckoro (¢a3zoBoro) cmnocoda H3MEpeHHs MO3BOJSET OOECIEYUTh pEIICHUEe psjia
aKTyaJbHBIX TEXHUUECKUX 3a]ad.

OpHOl W3 TakMX 3anady sBJSIETCA MPeoOpa3oBaHME TUAPOAKYCTHUECKUX CHUTHAJIOB.
Hcnonb3oBanue (pa3oBOro rpaJu€HTHOrO AaTYMKA MTO3BOJISET 00ECIEUNTh:

1. D¢ pexTuBHOE peoOpa3oBaHue B HHPPA3BYKOBOM 001aCTH BO3ICHCTBUM;

2. KommneHcanuo TMHAMUYECKHX IIIyMOB;

3. Onpenenenue HarpaBlIeHUs IPUX0JIa CUTHANIA;

4. YBenu4eHue AMHAMHUYECKOTO JHana3oHa.

JanpHeime pa3paboTKH  ONpPENeNsioTCs BO3MOXKHOCTBIO  JIOCTHIKEHHUS IPENIENIbHO
BBICOKMX 3HAUEHHUH JAMHAMHUYECKOro /AMana3oHa M KOMIIGHCALMM JUHAMUYECKHUX LIyMOB.
OcCHOBHBIE NEPCHEKTHBBI NPUMEHEHHUs (Pa30BOI0 TPaJUEHTHOTO JaT4YMKa 3aKII0YaloTCsi B
UCIIOJIb30BaHUM B COCTaBe (pa30BOr0 aKyCTHUECKOTo Mpeodpa3zoBarTes.

Hcnonb3oBanue (a3oBOro gaTyvka MEPCIEKTUBHO Ui PELICHUs 3a7ad CeHCMHUYECKOU
aKyCTUKU. AKTYaJbHOCTh IPUMEHEHUH B 3THX CIy4asX TaKKe ONpeAessieTcs BO3MOXKHOCTBIO
npuema uHppasBykKa.

OTnenbHO MOTYT CTOSITH BOMPOCHI pa3pabOTOK M NMPUMEHEHUH (Pa30BOro rpaJueHTHOrO
JaTyuka A M3MepeHHMs JaegopManui M HampsDKEHHOTO COCTOSHUSL B pe3yJibTaTe
CTaTUYECKUX M JIUHAMMYECKHX BO3AeWCTBUM. /11 3THX NpUMEHEHUH TaKKe XapaKTepHO
U3MEPEHUE OTHOCUTEIBHBIX IMapaMeTpoB MpoleccoB. Ilpu 3ToM cyllecTBEHHOE 3HAYCHHE
MOYKET UrpaTh ONpeAeIeHNE BEKTOPHBIX COCTABIISIIOIIMX CUTHAA.

[TpumeHenue ¢a30BOro JaTyuka LEIecooO0pa3HO Ha OOBEKTaX IPOMBILIUIEHHOIO H
IPaXJIAQHCKOTO  CTPOMTENbCTBA, B  YIOJIbHOM  IMPOMBIIUIEHHOCTH, B  SIEPHOH W
3JIEKTPOIHEPIeTUKE, B HE(YTEra30BOM MPOMBIIIIIECHHOCTH, B MAIIMHOCTPOSHUH JJIS1 U3MEPEHHS
BUOpAIMii, HAIPSHKEHHOCTH OTBETCTBEHHBIX 3JIEMEHTOB KOHCTPYKLIUH.

B cynoctpoeHun BO3MOXHO H3MEPEHHE HKCIUTyaTallMOHHBIX IapaMeTpoB (IaBlICHUS,
CKOpPOCTH, pacxo/ia, HAINpsDKEHHOTO COCTOSHUS KOopllyca, BUOpanuid) M HaBUTAlIMOHHBIX
napaMmeTpoB (0cajika, CKOPOCTh, CHOC, KpeH, nuddepeHT).

B aBuanum BO3MOXHO H3MEpEHHE T'OPU30HTAIBHOW M BEPTHKAJIBHOW CKOPOCTH, KpEHa,
TaHraxxa, MOJABEMHON CHIIBI, TSATW JIBUTATEINs, pacXoja, BBICOTHI, BUOpaluii, HANpsHKEHHOTO
COCTOSIHUS KOpIyca, fedopMannii OTBETCTBEHHBIX Y3JIOB U arperatos.

B. A. BopoHkoB
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3AKIIIOYEHUE

[Tonyuyenue 1OCTOBEpHON MHPOPMALIMU B PA3IUYHBIX 001ACTAX HAYKU U TEXHUKH TpeOyeT
UCTIOJIb30BaHUS JATYMKOB CO CTAOMJIBHBIMH CBOWCTBAMH. DTOMY YCIOBHUIO MOTEHIHAIBHO
OTBEYAIOT  omnTHYeckue  (a3oBble  JTaTUYMKU.  Pa3paboTka  jaTdyMka  3aTparuBaer
¢yHIaMeHTalbHBIE BOMPOCHI KOTEPEHTHOM ONTHKH, (DU3UKU TBEPIAOrO TeNa, aKyCTUKU WU
ONTO3JEKTPOHUKUA. OTHOCUTENbHBIN ((a30BBIi) CMOCOO U3MEPEHUs XapaKTepU3yeTcs
3 PEKTUBHOCThIO TPeoOpa3oBaHusi B HH(PPA3BYKOBOW OOJACTH CIEKTpa BO3ACHUCTBHIA,
NOJJaBJICHUEM HEepaOOUYHMX BO3/EHCTBHIA, HAIPABIEHHOCTHIO (IPAAUEHTOM) IPHEMA.

®a3oBblii crioco0 mpeoOpazoBaHMA HUMEET CIEAYIOIIHE BO3MOXKHOCTU: H3MEpEHHE B
aOCOJIIOTHBIX M OTHOCUTENBHBIX E€IMHHIAX, O0ECleYeHHUE PEeXHMa YpPaBHOBEILMBAIOIIETO
npeoOpa3oBaHus, yHpaBJIeHUs aMIUTUTY JHO-4YaCTOTHBIMU XapaKTepUCTUKAMH,
UCIIONIb30BAaHUS JUISL CHEKTPAlIbHOTO aHanu3a. JlaT4uk MOXKeT OBITh MCIOJb30BaH JJis
U3MEPEHUs JABICHMS, CKOPOCTH, PACXOJa, HampsuKeHHs, Aegopmanuil. DTO OTKpbIBAaeT
BO3MOXHOCTH H3MEPEHHs HaBUTALMOHHOW U TexXHU4Yeckod wuHpopmauuu. PazpaboTka
oTHocuTenbHOro ((azoBoro) Meroga npeoOpa3oBaHUs IesecooOpasHa s Pa3IUYHBIX
oOmacTeil HaykM M TeXHUKH. B Hayke 3TO reodusuka, METEOpOJIOTHs, CEHCMOJIOTHs,
okeaHorpadus. B DOpPOMBIIIIEHHOCTH 3TO aBHalUs, KOCMOHABTHUKA, MOPCKOH (IIOT.
Pa3pabotka crnocoba OTHOCUTCS K HaAyKOEMKOMY IMPOHM3BOJCTBY U TpeOyeT MCIOIb30BaHUS
KOHCTPYKLIMOHHBIX MaTEpUaloB CO CTAaOMJIBHBIMH CBOMCTBAMH, pa3pabOTKU U MPUMEHEHUS
Croco0O0B ¥ MPUEMOB BBICOKMX TeXHOJIOTUH. COBpEeMEHHBII YPOBEHb TEXHUKU M TEXHOJIOTUH
JlaeT BO3MOXHOCTb PEIIEHHsI BOIPOCA OTHOCUTENIbHBIX U3MEPEHHH.
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