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IIposedenuii ananiz wasaxie noainuen-
H napamempieé 2yuHOMOBUIE 34 00NOMO2010
eeKMPOMEXaAHIuH020 360POMHO20 38 ’°A3KY.
Hocaidceno pisni memoou opeanizauii 360-
POMHO20 36’°A3KY 6 2ZYUHOMOBUAX U SU3HAMEHO
ix nedonixu. Konuenmyanvno sanpononosanui
Memoo 015 YCYHeHH BUHAUEHUX HeDOJlIKI8

Knrouoei caosa: eyunomoseuv, 6ipHicmo
36YK06I0MBOPEHNA, ENEKMPOMEXAHIUHUNL 360-
POmHill 36’930K, ONMUUHUI CEHCOP
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IIpoeeden ananuz nymeil yayvwenus napa-
Mempo8 2pomKozogopumenei NOCPeICmeom
asexmpomexanumeckoll. obpamnoii  cea3u.
Hccnedosanvr paznuunvie memoovl opzanu3a-
Yuu 06pammoil CéA3U 6 2POMKO206OPUMENAX U
onpedenenvt ux Hedocmamru. Konyenmyanono
npeodnoicen mMemod no ycmpawenuio ooHapy-
HCEHHBIX HEDOCMAmKo08

Knrouesvie cnosa: epomxozosopumens, éep-
HOCMb 36YK0B0CNPOU3BEOCHUS, INEKMPOMEXA-
Huueckas oopamnas ceéa3b, onmureckui oam-
wuK
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The ways of improvement of parameters of
loudspeakers with electromechanical feedba-
ck were investigated. Some failings in existing
variants of electromechanical feedback were
defined. The method of elimination of the spe-
cified failings for loudspeakers is conceptually
offered

Keywords: loudspeaker, fidelity, electromec-

hanical feedback, optic sensor
o @

ul

ul

1. BBenenue

Cucrtema 3ByKomnepemaun (3BYKOBOHU TPaKT) SBJISET-
€S HEOTDHEMJIEMON YacTbio JI0O0H COBPEMEHHOI ayauo-
BM3yaJbHOH cuctembl. M3BecTHO, 4TO OCHOBHON 3ajadeit
3BYKOBOTO TPaKTa sIBJsieTCst HanboJjiee TOYHAs mepejpada
3BYKOBOI MH(pOPMAIUKU U3 OAHOH 00J1acTH IPOCTPAHCTBA B
npyryio [1]. MaTerpaabHoil 0lleHKON TOYHOCTH TaKOil Tiepe-
JIa4’ MOKHO CYMTATh BEPHOCTH BOCIIPOU3BE/IeHU . SABISSACDH
KOHEYHBIM 3BEHOM 3BYKOBOI'O TPaKTa, TPOMKOTOBOPHUTEb
oTIpejiesisieT Ka9ecTBO 3ByYaHUsI BCEro TPaKTa B 1ieJioM [2].

OcHOBHOI 3ajaueif, TOTHOCTHIO He PENIeHHON B Ha-
crodluiee BpeMs, SBJSETCH OITUMU3ANUSA TIAaPAMETPOB
TPOMKOTOBOPHUTEJIEH C 1IeJIbI0 MOJYUYeHN ST MAaKCUMaJIbHON
9HEPIUN N3JIyYEHUS 3ByKa IIPU 3a/JaHHBIX Ka4eCTBEHHBIX
MOKa3aTesgaX U olpe/ieJIeHHOM BXoHOM curnadie [3]. Jas
pelieHys JaHHON 3aa4u HeoOXOMMO B MEPBYIO 0YePElb
YMEHbIINTH HEJUHEHbIE NCKaKeHUsT, 00pasyoluecs: Bo
BpeMs 9JIEKTPOMEXaHUYECKOrO 11PeobpasoBaHusi U Cy-
IIECTBEHHO BJIUSIONIME Ha KayecTBO 3ByKa [4]. C napyroit
CTOPOHBI CJIEIYET MOBBIMIATH 3(h(HEeKTUBHOCTD N3y YeHNU S,
SBJISAIONLYIOCS JIOCTATOYHO HU3KOW 0coOeHHO B objacTu
HUBKUX YaCTOT, PACIIU PSSt YACTOTHBII JUANa30H paboThl
TPOMKOTOBOPUTENST [5]. YMeHbIIeHEe HETUHEHHBIX HC-
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KaskeHU il rPOMKOTOBOpUTEIeil TpedyeT M3MEHEHU I B KOH-
CTPYKIIMH €ro 9JIeKTPOMEXaHUUECKUX npeobdpazoBarelieii
(roJIOBOK TPOMKOTOBOPUTEJIEH) U TPOMKOTOBOPUTENS B
1[€JIOM, UYTO HEM3MEHHO BeJleT K M3MEHEHMSM TEXHOJO-
ruu mpoussoiacTBa [6]. YTBepkaeHue o HeOOXOAMMOCTH
M3MEHEHMS KOHCTPYKIMM M TEXHOJOTMHM HPOU3BOJACTBA
IPOMKOTOBOPHUTEJIEH TaKKe CIPABEAJIUBO JJIs PEHICHUS
npobiieMbl PACHIUPEHHsI YaCTOTHOTO auarazona. [IpuH-
HUNNaJbHOE yCTpPaHeHHe HeJWHEWHBIX HCKakeHUil B
IPOMKOTOBOPHUTEJE MOXKHO OCYIIECTBUTH KOCBEHHBIM Me-
TOJIOM, 2 MMEHHO BBeJleHIeM 0OpPaTHOIl CBSA3U, IOJIHOCTHIO
OXBATBIBAIOIIEH CHCTEMY <«YCHJIUTENb-TPOMKOTOBOPHU-
Tesib». Takast oOpaTHasi CBsi3b, KOTOPAsi OXBATHIBAET KaK
AJIEKTPUYECKHUE, TAK U MEXaHUYCCKUE 3BEHbS IPOMKOTO-
BODUTEJIsI, HOCUT Ha3BaHWUe 3JIEKTPOMEXaHWYecKoil 00-
pathnoii cBsa3u (AMOC) [7]. IMOC 1no3BossgeT yaydIuTh
mapaMeTpbl FPOMKOTOBOPUTEJICH, ABIAACH, IO CYTH, 3h-
(bekTUBHBIM METONOM 3JIEKTPUUYECKOTO PEryJIupoBaHU
rmapamMeTpoB rpoMKorosoputesist. [[pu aToM KOHCTPYKITU S
€aMOro TPOMKOTOBOPUTEJIS MEHSAETCS HE3HAUYUTEIbHO.
Boicokuit TexHosornyecknii ypoBeHb Ipou3BO/ICTBA CO-
BPEMEHHBIX TPOMKOTOBOPUTEJICH MPAKTUYECKU HCYepIal
TeXHUYECKHE BO3MOXKHOCTH 110 MX JaJbHEHIIeMy cOBep-
[EHCTBOBAHKIO O€3 CYIeCTBEHHOTO YCI0KHEH M U YI0PO-



JKaHU A KOHCTPYKITNU. B ¢BA3U ¢ 9THM 1nonck a(pheKk TuBHbIX
METOJIOB HEKOHCTPYKTHUBHOTO YJIYUIIEHUS MMapaMeTPoB U
XapaKTEePUCTHK IPOMKOTOBOPUTEJIEN SIBJISIETCST HEOOXOU-
MbIM, a pa6OTBI B 9TOM HaAIlIPABJICHUN aKTYaJIbHBI.

2. IlocranoBka 3ajgaun

B xavecTBe mpeMeTa MCCIETOBAHMS BEICTYIAET JIEK-
TpoMeXaHuuyecKast 0OpaTHast CBsI3b KAK OJMH 13 METO/OB
VAYUIIEHWS TTapaMeTPOB IPOMKOTOBOPHUTENEH, OCHOBAH-
HbIil Ha OXBaTe OOPATHOU CBSI3bI0 HE TOJBKO YCUJIUTES
MOII[HOCTH, HO ¥ 9JIEKTPOMEXAHUIECKOTO MpeobpasoBare-
Jist, GOPMUPYIOIIETo 3ByKOBbIe KOJIehanust (F(POMKOTOBO-
puteisi). B kauecTBe MeTO/a UccienoBaHust Obll BHIOPAH
AHAJIU3 OMyOIMKOBAHHBIX TOKYMEHTOB, COAEPIKAIUX CBE-
nenust o pazpaborkax B obmactu OIMOC.

3ajiavueil JaHHOTO WCCJEOBAHUS W PabOTHI B IEJIOM
SIBJISIETCST:

1) 0606uieHue HOCTUKEHUIT B TEOPUU U [PAKTUKU
npuMenernss IMOC B TPOMKOTOBOPUTETAIX;

2) oripejiesieHne HEOCTATKOB, IIPUCYIIIUX CYIIECTBYIO-
muM MeTogam opranudannu IMOC;

3) MOUCK METO/IOB 10 yCTPAHEHUIO HAWJIEHHBIX HEJO-
CTATKOB M aHAJIU3 MPeAnochliok npuMenenns OIMOC B
COBPEMEHHBIX TPOMKOTOBOPHUTEJISX.

3. dnexkrpomMexaHuuecKasi 00paTHasi CBsI3b B
I'POMKOTOBOPHUTEJIAX

M3BeCcTHO, YTO BBEACHUE OTPUIATENbHONW 06paTHON
cBsI3U MPUGJIMIKAET PEAKIMI0 CHCTEMBI K BXOIHOMY BO3-
NeliCTBUIO HE3ABUCUMO OT IPUYMH BBI3bIBAIONIUX TTAPA3UT-
uble usmenenus. [Ipu npumenennn IMOC cTOUT OIIEHUTD
BO3MOJKHbBIE SHEPTETHYECKUE MOTepu: oO6paTHasl CBsI3b He
u3MeHseT (PU3NYECKOr0 CMBICJA CUCTEMBI, a JIUIIb OCJa-
GJIsieT W YBEJIMYNBACT YPOBHU CHUTHAJOB, YTO, B CBOIO
ouepeiib, TPeOYET HAJIUUUS 3a1aca MOIHOCTH YCHIUTEIsI
W MEXaHUYeCKOI MPOUYHOCTU TOJOBKU TPOMKOTOBOPUTEISI
[7]. Db dexTuBHOCTH OOPATHON CBA3M OIIEHUBAETCS €€ TIIy-
OUHOI, IPY 9TOM HEJMHEITHbIC UCKAaKEHUST YMEHBIIATCS
MPOTOPIHOHANBLHO 3HAYCHUIO TITYOGUHBI 06PATHOI CBS3HL.

3ByKOBOE [aBjieHHe, CO3/[aBaeMOe IPOMKOTOBOpPHUTE-
JIeM, TIPOTIOPIINOHAJIBHO YCKOPEHHIO €T0 TTOIBUIKHOI CHCTe-
MBI, I03TOMY 1eJieco00pa3Ho npumenenne IMOC, curHa
00paTHOli CBsI3W KOTOPOii MPOIOPIMOHAJIEH YCKOPEHUIO.
Opnmnaxo mpu takoM Metoze rayouna IMOC B obracTy Hau-
GOJIBIITIX HEJMHEHHBIX HCKasKeHNH OBICTPO TA/IAeT, K TOMY
Ke, B 00JIaCTH HU3KUX YACTOT BO3MOKHO CaMOBO30YIK/e-
Hue cucteMbl. B pabore [8] ybeauTenbHO H0KA3aHO, 4TO
73 BceX BO3MOXKHBIX BapnanToB OMOC 1o Ttumy curHama
00paTHOIl CBSI3U, ONTHMAJbHLIM SIBJISIETCS IIPUMEHEHUE
kombuHupoBarnHoit IMOC 110 KosebaTeIbHONU CKOPOCTH 1
K0JIe6aTeTBHOMY CMEIEHUIO TTOBUKHOI CUCTEMBI IPOM-
KOTOBOPUTEJIST. B 9TOM ciydae [OCTUTAETCST MAKCUMAJILHO
BO3MOJKHAs! IIIyGHHA OOGPATHOW CBSI3M BO BCEM JIMATIA30HE
yacToT 6e3 BOBHUKHOBEHUSI CAMOBO30Y K IEHUSL.

ITo MeToay BbIjieJieHUs] CUTHajla OOPAaTHOU CBSA3U
IMOC wmoxker ObITH 0€3MaTYUKOBOII M AaTYNKOBOU. B
cayuae GesgaruyukoBoit IMOC unbopmanuio o pabore
MTO/IBMKHOMN CUCTEMBI TOJIOBKH IPOMKOTOBOPHUTEJ ST MOKHO
MOJIYYUTH, BKJIIOUMB CAMY TOJIOBKY B KaUeCTBE OIHOTO 13
ey B U3MEPUTEJNbHBIH MOCT, (OPMUPYIOUIUIT CUTHAJ

obparHoil ¢Bsi3u. OCHOBHBIM IIPEUMYIIECTBOM JaHHOTO
METO/Ia SIBJISETCS OTCY TCTBUE HEOOXOIUMOCTH U3MEHEH WS
KOHCTPYKITUH TPOMKOTOBOpUTEsI. B Toxke Bpems mmeeT-
CsT PSIt HEJJOCTATKOB, & MIMEHHO CJIOKHOCTD 00ecredeH st
Gasrarca MOCTa BO BCeM [Hala3oHe pabouymMX 4acToT u
pu JOOBIX JOMYCTUMBIX YCIOBUSX 9KCILIYATAIUU TPOM-
KoroBoputesisi. PazorpeB 3ByKOBOI KaTyNIKM TOJOBKU
IPOMKOTOBOPHUTEJIST B MPOIECCE 3BYKOBOCIPOU3BEIEHUST
TaK JKe IPUBOIKT K pazbasiancupoBke Mocta. HemocraTku
MOCTOBOTO MeTO/a CBUJETENbCTBYIOT O OeCroJe3HOCTH
ero nmpuMenenusi B cuctemax ¢ IMOC [9].

Bouiee achhexTUBHBIM SIBJISIETCS TPUMEHEH e OT/IeTbHO-
ro garyuka, GopMUPYOIIEro CUrHaI 00paTHOIL cBsi3u. B ka-
YecTBe TAKUX JATUYNKOB IIMPOKOE TPUMEHEH e HAIILTH ITbe-
309JIEKTPUYECKUE MATYUKH YCKOPeHUs (aKCeJIepOMeTPHI).
[TpenmymiecTBOM TaKOro MeTo/a SIBJSIETCS BKJIOYCHUE B
1erb 0OPaTHOM CBSI3M BCEX 3BEHBEB TPOMKOTOBOPUTEISI, OT-
HOCHUTEJIbHAS IPOCTOTA KOHCTPYKITNHU U CPABHUTEJIBHO CTa-
OUJIbHbBIE XapaKTEPUCTUKY HaTdika. OCHOBHBIM HEOCTAT-
KOM TaKOTI'0 JIATYUKA SABJISIETCS HEOOXOMUMOCTb U3MEHEHUsT
KOHCTPYKIIUU TOJIOBKHM TPOMKOroBopuTess. Kpome atoro,
Ha BBICIIUX YACTOTAaX, U3-32 COOCTBEHHBIX MEXAaHUYECKUX
PE30HAHCOB JIATYMKA, MOXKET MPOU30HTH caMOBO30OYIK/e-
Hue cucteMbl. K TOMy ke Ha HU3IMIUX 4aCTOTAX ITPOUCXOIUT
pe3Kuii cra/l CUTHaJIA JATYNKa, YTO ITPUBOJUT K CHUKEHU IO
riy6unbl o6patHoii cesasu [10]. Corsmacho pabore [7] naTun-
koBast OMOC siBistercst Hanbosiee 3 HEKTUBHBIM METOLOM
60pb0ObI ¢ HEJUHEHHBIMKM MCKA)KEHUSIMU, MOBBIIIAS IPH
9TOM BEPHOCTD 3BYKOBOCITPOM3BEIEHUS.

4. BeckoHTaKkTHas JJIEKTPOMEXaHUYECKAA 06paTHas{ CBA3b

CorslacHO TpUBEAEHHBIM JAaHHBIM 3(D(HEKTUBHOCTD
npumeneruss IMOC onpeensieTcst B OCHOBHOM ITapame-
TPaMU JaTuYnuKa, POPMUPYIONIEr0 CUTHAJ 0OPATHON CBSI3H.
YceTpaHeHUIo yKa3aHHBIX BbIIIE HEJJOCTATKOB CYIIECTBYIO-
mux cucreM ¢ IMOC, oueBuaHO, 6yAET CTOCOOCTBOBATD
UCKJTI0OYeHNEe MEXaHMIeCKOTO B3AUMOIEHCTBUST ATIYNKA U
MTOJIBUIKHON CUCTEMBI TOJIOBKY TPOMKOTroBopuTeisi. Kpome
3TOrO 11eJ1ecO00Pa3HO IPUMEHEHUE JIATYNKA, OCHOBAHHOTO
Ha KaKOM-Iu0O aJbTePHATHUBHOM IbE303JIEKTPUICCKOMY
HpUHIUIE TPeoOpa3soBaHUsA MEXaHWYECKUX KOJIeOaHuil
nuddysopa B aJieKTpUUecKuii curiaa o6paTHoii CBsA3U.

B kauecTBe TAaKOTO OECKOHTAKTHOTO JATYMKa MOXKHO
MCIOJIb30BATD ONITUYECKUIT TaTINK cMertenus. Vicxomus us
(bynnaMmenTanpubIX HoHATHI onTukHU [11] MOoXxHO mpen-
JIOKUTH HECKOJIBKO (DY HKIMOHAIBHBIX CXEM OTITUYECKOTO
JaTunKa, CHOCOOHOrO Ha CBOEM BbIXo/Ae (DOPMUPOBATH
Tpebyemblii curuay (M. puc. 1).

B nepBom caywae (puc. la) uaiayyaresnp 2 u npuem-
HUK 3 pacroyiaraioTest psijioM Ha pabodeil ocu rpoOMKOTO-
BopuTesis. [IoTOK onTHYeCKOro M3JydeHusi, OTPaskasich
OT 3€PKAJbHOTO MOKPBITUS 4, HAHECEHHOTO HAa IJIOCKHI
MBIJIE3ANUTHBI KOJITIAaK, [ONajaeT B IPUEMHUK, Oy1ydn
HPOMOZYIMPOBaHHbIM Kosiebanusimu auddysopa 1. Ta-
KOI BapHaHT peoOPa30BAHUS SIBJISIETCS] JATYUKOM CMe-
IMEeHUs, YTO JleJaeT ero MPUHIMITHAJDBHO TTPUMEHUMBIM
s opranmsannu IMOC m060ro Tuma.

B npyrom caryuae (puc. 16) uanydaresb 2 U IPUEMHUK
3 pacrosaralorcsi ¢ BHyTpeHHe#l croponbl auddysopa 1.
[ToTok n3mydenus, oTpaskasicb OT HAHECEHHOTO Ha IBIIXKY-
muiicst nuddysop 1 3epKaJTbHOTO TOKPHITUS 5, MOMALAET
B IIPUEMHUK TIOJI YTJIOM, MTPOMOPIMOHATBbHBIM CMEIIEHUIO



mubdysopa. s obecriedenuss paboThl MPUEMHUKA BO
BCeM Jinarnasone cMenteHuil guddysopa HeoOXOAMMO HC-
10JIb30BaTh cOOUPAIOLLY IO JIUH3Y 6, a 117151 hopMUpOBAHUS
CHWTHAJa, TPOMOPIUOHAIBHOTO cMeleHnio audbysopa,
CJIe[lyeT YCTAaHOBUTb TPEYyroJbHyto nuadparmy 7, mpo-
U3BOJASIIYI0 MPOCTPAHCTBEHHOE KOAUPOBAHUE IHPUHU-
MaeMoro u3JjydeHus.. [aHHBIA BapuHaHT SIBJISIETCS KOH-
CTPYKTUBHO (0Jiee CJIOKHBIM ¥ JJIsI KOPPEKTHOI pPaboTh
TpebyeT UCTOUHUK U3JIYUeHUIM 2 ¢ MapaJlJieJbHBIMU CBe-
TOBBIMU ITyuyKaMu. HecMOTpst Ha TEOPETHYECKY IO BO3MOJK-
HOCTH HPUMEHEHUS JJIsl CO3[MAHUsl TAKOTO WM3JIydaTesist
mapaboJnyecKoro 3epKajia, MpaKTHYeCKoe MPUMEHEHUE
JlaTYUKa MOXKET OBbITh 3aTPYIHEHO.

a)

B kauecTBe 1aTUMKOB, PeaJU3yONNX TPEATOKEHHYIO
dbyHKIMoHAIBHYO cxemy (puc. 1a) 1enecoobpasHo npu-
MEHSTH IMO3UIMOHHO-UYYBCTBUTEJIbHDIE [ETEKTOPBI, 0CO-
GEHHOCTBIO KOTOPBIX SIBJISETCS JIMHEHHAsh 3aBUCUMOCTD
BBIXOJTHOTO CUTHAJIa OT PETUCTPUPyeMoro cmernienust [12].

[TpuMeHeHMEe TO3UTTMOHHO-YYBCTBUTEbHBIX JIETEKTO-
POB B KayecTBe JATYNKOB CUTHAJA OOPATHON CBsI3U JJIst
peanusanuun IMOC ob6sazaeT OUYEBHAHBIMU JOCTOMH-
CTBaMM, & UMEHHO:

1) BbICOKAsi 4YBCTBUTEJNBHOCTH JATYUKA, OOYCJIOB-
JIeHHas1 CTaOUJIbHOCTBIO U3JIyYeHUS U 3(PHEKTUBHOCTHIO
OIITO3JIEKTPUYECKOTO TTPe0bpa3oBaHuUs;

2) OTCYTCTBUE HEJUHEHHBIX MCKAKEHUI, BHOCUMBIX
JMaTYUKOM OJarojapsi JWHEHHOCTH €ro TeperaTouHol
byunkmum;

3) orcyTcTBHE COOCTBEHHBIX PE3OHAHCOB JaTUMKa B
npejesax 3ByKOBOTO /IMalla30Ha;

4) MUHUMaJbHOE M3MEHEHHEe KOHCTPYKIMU T'POMKO-
rOBOPUTEJIS;

5) OTCyTCTBUE U3MEHEHU B MapaMeTpax IMOABIKHON
CHUCTEMBI TPOMKOTOBOPUTEIS;

6) npocrota yctanoBku gatunka u Hactpoiikun IMOC
C ero IPUMEHEHUEM, YTO MO3BOJSET OCYIICCTBISATH BBE-
JieHre o6paTHOI CBA3M B TPOMKOTOBOPHUTENb Ha JTIOOOM
sTale ero pazpabOTKU U MPOU3BOICTBA.

5. BoiBoani

[IpuMeHeHUE 3IEKTPOMEXaHMUECKOI 0OpaTHOI CBsA3H,
ABJASACH 9D DEKTUBHBIM METOAOM MOBBITIIEHUS BEPHOCTH
3BYKOBOCIPOU3BEAEHU, CIOCOOCTBYET CHUKEHHIO He-
JIMHEHHBIX MCKAKEHWH, pacmmpennio pabodero amara-

30HA YACTOT U YJIYUYIIEHUIO TIEPEXOHON XapaKTepUCTUKU
rpoMkoroBoputeseir. Oco6eHHOCTH TOCTPOCHUST COBPE-
MEHHBIX TPOMKOTOBOpPUTEJEH, B YACTHOCTH BbIJeJIeHUE
OT/IEIBHOTO 3BEHA [IJISI BOCIIPOU3BE/IEHUMS CBEPXHU3KUX
YACTOT W €ro MHTErpUpOBAHUE C YCUJUTEJEM MOII[HO-
cTH, cnocobeTBYIOT 6osice 3(DHEKTUBHOMY TPUMEHEHUIO
IMOC, tpebyiomeil B 3TOM cjIydae JHIlb OIUH JaTYiK
curnasa obpatnoii cgasu. [IpuMenenue B MOAaBAAIONIEM
GOJIBITUHCTBE COBPEMEHHBIX TPOMKOTOBOPUTENIENH HHTE-
IPAJBbHBIX MUKPOCXEM B Ka4eCTBE YCUIHUTEei MOITHOCTU
[O3BOJISIET JOCTATOYHO JIEFKO 00ECIeunTh JOMOJHUTE b-
HYIO MOIITHOCTD, Tpebyemyio mpu oprarusanu IMOC.

Vcnosnb3oBaHue B KayecTBe [JaTYMKa CUTHajla 00-
parHoii ¢BsA3M HECKOHTAKTHOTO
onTHYECKOro npeobpasoBare-
JIsS Ha TO3UIIMOHHO-YYBCTBHU-
TeJIbHBIX IETEKTOPAX MO3BOJHUT
opranusossiBath IMOC, BHO-
¢ MUHUMaJbHble N3MEHEHUS
B KOHCTPYKIIHIO T'POMKOTOBO-
puteas. OTcyTcTBHE Pe3o-
HAHCHBIX YaCTOT U JUHENHOCTH
XapaKTEPUCTUKNU ONTHUYECKOTO
IaTd4rKa B paboyeM amarasoHe
YacTOT MO3BOJISET MCKJIIOYUTH
caMOBO30YKACHUE YCUITUTES,
KOTOPO€E MOKET BO3HUKATD TIPU
MPUMEHEHUN Tbe309JeKTpuYe-
ckux garuyukoB. Takum obpa-
3om GeckontaktHas IMOC wu
IPOMKOTOBOPUTENHN C €€ MpH-
MEHEHUEM JI0JIKHbI 00€CIeYnTh IPUHITUITUATIBHOE Yy U-
IeHNe KadecTBa CHCTEM 3BYKOBOCIIPOM3BEACHUS, MHU-
HUMU3UPOBAB 3aTPaThl Ha UX IPOU3BOACTBO. [Ipyrum
MePCHeKTUBHBIM HalpaBjeHueMm npuMeneHus IMOC
SIBJISIETCSI BO3MOKHOCTH YIPOIIEHHST TEXHOJOTUIECKUX
[POLECCOB MPOU3BOJACTBA TPOMKOTOBOpUTEJIEi, Tpedy-
eMble TTapaMeTpbl KOTOPBIX OYIYT MOCTUTATHCS TTOCPE.-
CTBOM 3JIEKTPOHHOTI'O PETyJIMPOBaHUS MPU OMOLIH 00-
paTHOII CBA3M.

6)

Puc. 1. Bap1aHTbl (hyHKLMOHANbHbIX CXEM ONTHYECKOrO AaT4MKa CUrHana obpaTHoM

CBfA3U: @) C UCMO/Ib30BAHWEM COCPELOTOUEHHOIO NpUeMonepesaTUMKa U3ydeHus;
6) ¢ pasHeCeHHbIMU UCTOUHUKOM W MPUEMHHUKOM M3JTyHeHHS
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Poszeassnymi numanns  euxopucmanus
MoHimopuney i 0iazHOCMUKU HA MPAHCNOP-
mi. 3anpononosamno cxemy 63aA€MHO20 iXHbO-
20 GUKOPUCMAHHA 6 CUCMeMAX MPAHCnOpmy.
Buodineno ocnoeni 06’ckmu euxopucmanns
diaznocmuxu i Monimopuney

Kmouosi crosa: diaznocmuxa, monimopune,

cucmema mpancnopmy
o o

Paccmompenvt 80npocol uUcCnoab3o8anus
MOHUMOPUH2A U OUAZHOCMUKU HA MPAHCNOP-
me. IIpednoscena cxema 63aummnoz20 ux ucnoJiv-
306anus 6 cucmemax mpancnopma. Boioenenvt
0CHOGBHbBLE 00BeKMbL NPUMEHEHUS OUAZHOCMUKU
u MoHumopunza

Kmoueevte caosa: ouaznocmuxa, monumo-
pune, cucmema mpancnopma
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The questions of monitoring and diagnostics
use on transport are considered. The scheme of
their mutual use in system of transport is offer-
ed. The basic objects of application of diagnos-
tics and monitoring are allocated

Keywords: diagnostics, monitoring, system
of transport
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1. Beenenne

PassuTne nHGOPMAIMOHHBIX TEXHOJOTHUH CIOCO6-
CTBYET COBEPIIEHCTBOBAHUIO PA3JIUIHBIX BUJIOB [I€STEb-
HocTH dYesioBeKa. IlogBISAIOTCS BO3MOXKHOCTH peasn30-
BBIBATH /10 3TOTO, KA3aJI0Ch OBI, HEOCYTIECTBUMBIE TJIAHBL.
BosHukaior HOBble HAllpaBJEHUS B HayKe, 00pa3oBaHUU.
B kauyecTBe mpmMepa MOKHO Ha3BaTh JOTHCTHKY, Kak
HampaBJjeHne B MeHeJ)KMeHTe, KOTOPOe MOJYYUJIO CTpe-
MUTeJbHOEe padButue OGaarogapst MHGOPMAITMOHHBIM TeX-
nonorusaM. Cormacno [1, ¢.276, 380], «... MHOrODYHKIH-
OHaJIbHAsI JIEATENBHOCTh HEBO3MOXKHA 6€3 IPUMEHEHU s
COBPEMEHHBIX WH(HOPMAITMOHHBIX TEXHOJIOTHI 1 aBTOMa-
TU3UPOBAHHBIX CHCTEM», «3(HEKTUBHOCTD YIIPABICHUSI
JIOTUCTUYECKOW CHCTEMO B 3HAUUTEBHOI Mepe 3aBUCUT

YK 656:681.518.5
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oT 9 dHexkTUBHOCTH MHHOPMATTHOHHOTO 0OECTICUEHUST CH-
crteMbl (MHGOPMAIIMOHHAS JIOTUCTUKA)».

[losBeHe HOBBIX HANpaBJEeHUH 1eATETbHOCTH CO-
MPSIKEHO € HEoOXOAMMOCTBIO MEPecMOTpa CYIIEeCTBYIO-
mux. 3a4acTyi0 BO3HUKAIOT TPYAHOCTU B pas/eJIeHUU
dbyHKIMi, 3a/1a4 BHOBb 06pa30BaBIINXCST HATIPABJICHUN C
yaKe usBectubiMu. K ganoil mpobieMe MOKHO OTHECTH U
oTpejieJIeHHbIe TPOTUBOPEUN s TAKUX MOHATUH HA TpaHC-
MOpTe KaK «MOHUTOPUHT» U «IMATHOCTUKA». YKa3aHHbIE
TMOHSITUS UCTIOJNB3YIOTCS HA TPAHCIOPTE, OHAKO, TPAHU-
1Bl TPUMEHEHWS B CHCTEMaX TPAHCIIOPTAa HA CETOHSIII-
HUI IeHb OTCYTCTBYIOT.

Oco6eHHO 9TO CTAHOBUTCH AKTYaJbHBIM B YCJIOBHSIX
GopMupoBaHUA PA3JIUUHBIX IPOrPAMM PA3BUTHS TPaHC-
MMOPTHOTO KOMIIJIeKca CTpaHbl. B KauecTBe mpuMepa MOX-






