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B kuMrara ca pasriefaHy KOHCTPYKIHH Ha O3BYUMTENHH Tena,
KOUTO He ce NPOM3BEXIAT OT PaJHONpPOMMIINEHOCTTA HH, HO MOraT
Nia ce pealu3upatT ¢ GbArapCcKH BHCOKOTOBODHTENH, M TO TaKa, ue
Za OCHrypaBaT BUCOKOKAUECTBEHO 3BYKOBL3Mpou3sexpane. Omucanu
€a Hail-BaXXHUTE NApaMeTPH Ha BHUCOKOTOBOPHTEJNTE M € pa3riena-
Ha OCHOBHATA TeOPHA U METONMTE 33 KOHCTpyWPaHe Ha pasjenu-
tenuuTe Guntpu. MasicHena e cbBPeMeHHAaTa TEOPHA HA OCHOBHUTE
BBIOPOCH HA O3BYUMTEJHHTE Tela ChC 3aTBODEH 0beM, ¢ hasouxsep-
TOPY W C TMAacHBHA MeMGpaHa. Pasrfefanu ca ChINO ¥ TMPOU3BENJa-
#HUTe OT HAWaTa NPOMELUTEHOCT O3BYYHTeIHM TeAa C Oriej Ha pe-
aIM3UPaHETO MM B JOMAlHM YCIOBHMS, Bcuuky O3ByWHTe/IHH Tena
ca JlaieHH C KOHKPETHM pasMepd U MPEnopbKH, HEOOXOAHUMH 32
U3NbIHEHUETO UM, BKIIOYMTEIHO H 33 O(OPMAHETO HA BBHIMAUA UM
BUJ.

Kuurara e npejdasHauena 3a CMeqUanuCTY — KOHCTPYKTOPH Ha
pajlHoeNeKTPOHHA AMapaTypa, 3a NMOATOTBEHH PalMOMIOCHTENH M 3a
BCUYKH, KOUTO Cé HHTEPeCyBaT OT BHCOKOKAYECTBEHO $BYKOBBINPO-
UsBexxaHe,

,@bxzsawv ®ores [lonaunes, 1984 r.
¢/o Jusautor, Sofia

€81 .8

NMPEATOBOP

3apbpIUBall eJCMEHT Ha ChBpeMEHHHTE 3BYKOBTLIRDOMSBEI ALK
CHCTEMH ca 03ByuHTeJHuTe Tesa. Enementnara 6a3z ¥ CXeMOTEXHH-
YeCKHTE DEIICHHs] HA CHBPEMEHHHTE CJICKTPOHHH amapatypu OT Cb-

.nHNmN Ha wm%ﬂomﬁmdboswmmxﬁnmﬂhs,ﬂm CUCTEMH ca Ha AOCTaTBYHO BHU~

COKO HHBO, 33 Jia OCHIYDAT HEM3KDHBEHO 00paGOTBAaHE HA eJeKTpHYe-
cKuTe CHrHaiW, CHOTBETCTBYBAll¥ Ha AajeHa 3BYKOBA MaHOpaMa.
OsByunTtenHuTe Tena TpsbBa Ja BBINPOM3BLKIAT sBykoBara naHopa-
Ma Cbllo Ge3 u3kpuBaBaHus. KakbB CMHCHI MM2 Ja c€ Cb3AaBaT
COKHH M CK'bIM €JeKTPOHHH anapaTypd C MHOIO BHCOKH KaueCTBE-
HH TOKasaTelH, aKO O3BYYMTEJHMTE TeJa BHACAT JOCTATHYHO TOIEMA
H3KpuUBABaHMsP 3aTOBa B TOCJAEJHO BpEME C€ WUGJATaT TOJeMil ycH-
AMf 83 YCBBBHPUIEHCTBYBAHE HA O3BYUYMTE/NHATE Tena — TEXHUTE ma-
pametpu Tpsi6Ba Ja ObAaT ZOCTAaTBYHO - BHCOKH, 32 Ja HEe KOoMIIpo-
MeTHpAaT eJeKTPOHHATA anapaTypa H Ja OCHIYPAT BHCOKO KAueCTBO
Ha BDB3NPOU3BEKJAHETO.

MojoGpsizaneTo Ha KayeCTBEHHTE NOKA3aTeNu HA O3BYIHTENHUTE
TeJa ce OCHIIECTBSIBA [aBHO MO ABAa MbT — ypes mofoGpsBane fo-
KasaTeauTe Ha BHCOKOTOBODHTEJHTE H upe3 YCbBBPUIEHCTBYBAHE HA
aKyCTHYHOTO OodopMAHE HA O03BYYMTENHUTE TEJA. CbC ¢B3AABAHETO
Ha CrelyajHd BUCOKOTOBOPHTE/H, KOHTO Bb3NPOH3BEKAAT CaMO €lHA
YacT OT 3BYKOBHMs CNEKTHP, Oe HanpaBeH KaueCTBEH CKOK. YcEBBP-
[IEHCTBYBAHETO HA Te3d BHCOKOTOBODHTENM € €J1HH HeNpeKhCHAT
npolec.

JI'bAro BpeMe Ce NPOU3BEXKJaXa CaMO 03ByYuTeInd TeJaa ChC 3a-
tBopeH 06eM. Cb3lajenu 6sxa ABYJEHTOBH, TPHJIEHTOBH, YETHPH/ICH-
TOBH O3BYYHTE/NHH Tesa, IPH KOMTO, OJarojapesve Ha CHEIHATHUTE
BHCOKOTOBOPHTE/KR, 6 MOCTHTHATA JOCTaTBYHO PaBHOMEpHA 4eCTOTHA
XAPaKTEPHCTHKA H MaJKd H3KpyBABAaHUs. UHeCTOTHUAT 06xB4T B 006-
JACTTa Ha BHCOKMTE yecToTH Ge pasmped goctarbuno Han 20 kHz,
3a Ja ce OCHUIECTBY BBL3NPOH3BEXKJAHE C BHCOKZ BAPHOCT. Ocrana
HepellleH BLOPOCHT 33 Bb3NPOM3BEXK/JaHETO HA CUTHAIUTE C HUCKA
yecTOTa. BBbNpek4 M3110/13yBaHETO HA HHCKOUECTOTHH BHCOKOrOBOpPH-
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TeIH € MHOTO roaXiMa I'bBKABOCT HA OKA4YBAaHETO, MpPHU KOETO ce pea-
JIH3HPA T. HAP. 8630YULHO OKA4B8AHE HA TPSNTAIIATA CHCTEMA HA BH-
COKOTOBOpHTE/NIs1 KbM 3aTBOpDeHdAA oGeM, 3a 106pP0 Bh3NPOH3BEI NAHE
Ha CHTHAJHUTE C HHUCKA YECTOTA TPsI6Ba ha Ce HM3(0N3YBAaT O3BYYHTEN-
HH TeJa, KOHTO HMAaT HEXOMYCTHMO 3a MOMAlUHHTE YCJIOBHS TOJIAM
_ommz. Ilossn ce osByuntenHoto TaiO ¢ (hasounBepTOp, NPH KOETO
CBHIIECTBYBAT YCJIOBHA 32 3HAUMTENHO NoNoGphBaHe e(PEKTHBHOCTTA
Ha TpeoGpasyBaHeTo Ha CHTHANMTE C HHCKA YECTOTA NpH NMPUEMIUB
32 XunumuuTe pasMepH o6eM. C nen pa3wvpaBane Ha 4eCTOTHHUS 06-
XBaT B 06/acTTa HA HHCKATE 4eCTOTH O€ KOHCTPYHpaHO H 03ByqHU=-
TEIHOTO TANO C MAacHBHa MeMOGpaHa (NMACHBEH H3/IbUBATEN, NACHBEH
Panuarop). OcHoBHaTa TeopHs 3a epuHeH aHAMH3 Ha TpUTE BHJa 03~
BYUHTE/JHY Tena Oe Cb3NafeHa CPAaBHATENHO CKOPO W BCE oOlle He e
JOCTaT'byHO HONyJAAPHA,

C Tasu KHura aBTOPBT CH € MOCTABHA JBe OCHOBHH M€, Mvpaa-
Ta € 1a Monyaspu3dpa OCHOBHHTE H3BOJH OT eNHHHATA TEOPUT 33
4HaNMU3 Ha O3BYYMTE/HHTE Tend CbC 3aTBOPEH O0GeM, O3BY4HTEIHATE
Tesa ¢ (asoHHBEPTOP M C NacHBHa MeMOpaHa, HEOGXOLUMH npu THAX-
HOTO npoexkTApane. BTopaTa uesa e na onuwe pepuua O3BYYHTEHH
Téna, B KOMTO C€ M3MOJI3yBaT IMPEAAMHO OBArapckd BHCOKOTOBOPH-
TEIH H KOHTO MOXe Ja Ce peaid3upaT B AOMAIIHH YCAOBHS, BCbIn-
HOCT BTOpaTa U1 e MpPOoNb/KeHUEe Ha WhpBaTa, 3alOTO IPH TpPOeK-
THPAHETO HAa O3BYYHTEJHHTE TeAa € H3MON3yBaHwa pasr/elaHarta oc-
HOBHA T€ODHd, 2 TOBA € HaH-RoGPWAT HAYHH 32 HellHOTO NomyJdpu-
3HpaRe.

ABTODBT HM3Ka3Ba CBOATAa G6/7arOAAPHOCT Ha peuenseaTute npod.
K. T. H. uHx. Msan BemueBu H. ¢. urx. [Taramen HMrHatos, KakTo M Ha
HAay9AUd PeNaKkTop HHk. EmMuansa AmkaHoBa 3a nposiBeHOTO cTapanue
TpH PEUCH3UPAHETO M PEeJaKTUPAHETO HA KHWrata, C KOETO JONpHHe-
€0Xa 3a 3HAYUTENHOTO H noloGpsiBate.

C 6nraronapucct e GbAAT NPHETH BCHUKH GeNEXKH H npenopsb-
KH, KOUTO YUTATENUTE U3NPATAT HA ajpeca HA M3LaTeJCTROTO.

TTABA IBPBA
EJEKTPOIHHAMHYHH BHCOKOI'OBOPHTEJIN

1.1. ONMPENEJEBUE H KIACHUGHKALHA

BHCOKOrOBOPUTEANTE Ca €NEeKTPOaKYCTHYHM NpeoGpasyBaTe/H, Ho-
3BOJIABAILM Aa C€ MOJYYaT aKyCTHYHH TPENTEHHd B Pe3y/ATar Ha Bb3-
IefCTBHETO Ha eJeKTpudecKH curHaau, Te ca mpejHasHadeHH ja u3-
ABYBAT B NMPOCTPAHCTBOTO aKYCTHYHA MOUIHOCT BOGAACTTA HA 4Y€CTO-
THTE OT 3BYKOBHS CEKTHP, T. €. ot 20 Hz no 20 kHz. B nocaenxo

,BpeMe c€ gabeasi3Ba TEHAEHLHA 3a Ch3JaBaHe Ha BHCOKOIOBODHTEJH,
'KOHTO Ja H31byBaT aKyCTHYHA MOIMHOCT H H3BBH o6aacTTa Ha 3By-

KOBHfI CIIEXTEHp, MO-CIElHAJHO B o6JaacTTa Ha BHCOKHTE YECTOTH KO

120 kHz.

Bucokorogoputeaute npeo0pasyBaT eJeKTPHUECKATA EHEPrHs B Me-

xaHHu#a. B 3aBHCHMOCT OT HayMHA HA =@000Umw<wmmm Te C€ pas3lelar

Ha €JEeKTPOMATHHTHH, €JeKTPOJHHAMHIKH, €JICKTPOCTATHYHH (KOHIEH-
3aTOpHH), Nue30eAeKTPHYHH M TepMoHonHd, B anmapaTypara 3a 3ByKO-
BB3NPOu3BEKAAHE U B €JCKTPOAKYCTHUHHTE CHETEMH 3a O3ByYaBaHE
HA OTKDMTH M HA 3aKPHTH INPOCTPAHCTBA C€ H3MOJI3yBaT MNpeNHMHO
e1eXTPOAUHAMUYHM BICOKOrOBOPHTE/H MOPajJH TEXHUTE eKCM/10aTa-
LMOHHM ¥ TEXHHKO-UKOHOMUYECKM mNpeiuMcTBa. B mocarenno Bpeme
BBB BHCOKOKAUECTBEHATE OHTOBH aKyCTHYHH CHCTEMH HAMMDAT MpH-
JIOEHNe THe30e/MeKTPHUHHTE M eJIeKTPOCTATHYHHTE BHCOKOroBODHTE-
JH 33 Bb3NPOH3BEXKAHE HAa CHUTHAAMTE C uecToTa M Hax 20 kHz.

B 3aBUCMMOCT OT HAYHHA, 0 KOHATO Ce€ oCBhIecTBiBa BPb3Kara
MEeXy TpenTsilara CHCTeMa Ha BUCOKOrOBOpHTEAs H NpOCTPAaHCTBO-
TO, B K0eTO ce Bb30yxJa 3BYKOBO MNOJE, C€ DasanyaBat: BUC0K020-
8opumenis ¢ OUPEKmMHO U3NBH8AHE, YAATO TPenTdma CHCTEMa € CBBD-
8aHa HEMOCPEACTBEHO C MPOCTPAHCTBOTO, B KOETO cé Bh3Oyxja 3By-
KOBO ToJe WJHM CE€ HaMHpa B CaMOTO 3BYKOBO 1OJIe; pYHROPHIL 81LCO-
K02080pumeau, YMATO TPENTAIA CHCTEMa € CBBP3aHa C MpoCTpaH-
CTBOTO, B KOETO €& Bb36YkKIa 3BYKOBO MoJe, MOCPEACTBOM aKyCTH-
9ed pynop.

[ipu pasrsiexxiaHe Ha OCHOBHUTE TeXHHYECKH [TapaMeTpH Ha BHCO-
'KOTOBOPHTE/HTE Ce H3M0A3YBaT HAKOH crenu(pHYHH reoMeTpUUHH MO-
‘WATHA, KOMTO TpaGBa Aa GBAAT yTOYHeH:, NPeRH na ce fepHHHpAT
CaMHuTe mMapaMeTpH. ,




H3avusauy omsop na 6ucOK02080pumesime — 4acTTa OT DPABHU-
HaTa, B KOATO €€ OCHINEeCTBABA BPBh3KATa MexJIy H3ABYBAILNS BHCO-
KOrOBOPHTEN H Cb3AaBAHOTO OT HEro 3BYKOBO MOJE, :

Pabomen yenmwsp Ha 8ucoxozo80pumeniinme — TOYKaTa, OT KOSTO
C€ U3MEpBA DasCTOSIHHETO OT BHUCOKOTOBODHTE/SI A0 CAYILATENS WM
Ao usmepsatennui MUKpOGoH, ToBa OOGMKHOBEHO € reOMeTPHYHHAT
LEHTBP Ha CHMETPHA Ha M3JbYBall[Usi OTBOP,

- PaGomna oc wna  eucoxozosopumesume — npapata, KOSTO MH-
HaBa mpe3 paCOTHHA LEHTHP Ha BHCOKOroBopuTeds, Ta e nepmenau-
KyJspHa Ha paBHHHATA HA H3NBYBAILMA OTBOP. -

1.2, YCTPOACTBO U NMPHHIMN HA AENCTBUE
HA EJIEKTPOJIMHAMHYHUTE BUCOKOIOBOPHTEJM

Ha ¢ur. 1.1 e nazen nanpeuen paspes ma enexrponusampuen pH-
COKOTOBODHTEJN ¢ AMPEKTHO M3abuBade. TOH e H3rpajieH OT MarHMTHa
cuctema /, 3sByKoBa GoGuHa 2, memGpana 3, TpenTHaka 4, I'bHKH (ro-
&Bp) 5, Kopnyc (wacu) 6 U U3BOAM 7.

MarnuTHata cuCTeMa Cb31aBa MOCTOSHHO MarlHTHO NOJe, [lpes
NPOBO/HMKA Ha 3BYKOBaTa GOOHMHA NpPOTHYA NPOMEHAHBUAT TOK HA
BB3JEHCTBYBAILHA CHrHAJM, KOHTO wie ce mpeo6pasyBa. OT B3ammo-
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our. 1.1

JAENiCTBUETO HAa TOKA C MOCTOSHHOTO MACHHTHO II0Jle BB3HHKBA efleK-
TPOJHHAMHYHATA CHJIa, KOATO NPHBEXAA B ABHXKEHHE 3BYKoBaTa 6o-
6uha, pecn. TpenTsmata cucreMa. Bh3HMKHAZMATa eeKTPOLUHAMUYHA
Cuna ' CHOTBETCTBYBA TOYHO HA €NEKTPHYECKHS CHMIHAJA CaMo aKo

8

aByKosaTa 606HHa HeNpeKbCHAaTO o0XBallla €JHH M CblUH IO FOIEMH~
Ha MarHHTeH noTok P:

F=Bli=ki, (1.1)

kbneto k=Bl e xoe}puLMeHT HA eNeKTPOMeXaHHYHAaTa BpbL3Ka, B—
CpeAHaTa CTOHHOCT Ha MAarHUTHATA MHAYVKUMS 3a [f/aTa BHCOYHHA Ha
spykoBata 6o6uuHa, a [ — I'BJOKHHATA HA TNPOBOJHHMKA Ha 3BYKOBaTa
6obuna.

Mem6paHara e 31paBo 3ajJeneHa KbM 3ByKoBaTa Gofuia M TpenTH
3aeJHO C Hes, NPH KOETO CB3JaBa B OKOJHOTO NPOCTPaHCTBO 3BY-
koBo nojxe. Cr31aleHOTO 3BYKOBO moOJe INe CHLOTBRETCTBYBA TOUYHO
Ba eJeKTpOJHHaMMuHata cuaa F, a cnenoBaTesHoO H Ha BBL3AEHCTBY-
Ballusg CHMCHaJ CaMo Nnpu ycaosde, 4ye MeMOpanaTa TpenTH KaTo-
TBBPAO TAJ0 M He mnpossaBa co6CTBeHH pe3oHancu. Tpentusikarta
HeHTpoBa 3ByKoBaTa 600MHA B paboTHaTa BDL3JAYLIHA MEXAHHA Ha
MarHUTHAaTa cHCTeMa. ['bHKHTe CAyxaT 3a OKauBaHe¢ Ha MeMmOpawaTa
K'bM KOpIyCa Ha BHCOKOT'OBOPDHTE]S M 3aeJHO C TPSNTHJIKATA OCUry-
paBaT (M0O3BOJIABAT) Ha TPENTAIIATA CHCTEMa ABHXEHME C eHa CTe-
ned Ha cBo6oja [0 HampaBjeHue Ha ocra. B moBeuero cnyyad I'bH-
KHATe ¥ MeMGOpaHaTta ca enuH feTaiin. KopnycsT e npennasHayer sa
3aKpenBaHe HAa BCHUKM 4aCTH Ha BHCOKOTOBODHTEJAS W 3a 3aKpenBsaHe
Ha CaMpsi BHCOKOTOBODHTEJM KbM YCTPOMCTBOTO. B KORTO Hi€ C€ Brpax-
na. C u3BOLHTE Ce OCBUIECTBSABA €JEKTPHUECKATA BPb3KAa HA HM3TOY=-
HMKA Ha HampeskeHue C'be 3BykoBaTa GoOwHa. Ha ensa or u3BonuH-
Te KAEMH HAH B HENOCpeACTBeHa 64M30cT A0 Hedg Ce O3HayaBa Mo-
JAPUTETBT HA BHCOKOTOBODHTeJH (OGMKHOBEHO C'bC 3HaK-+HJHU C LBe-
THa TOYKAa). AKO KbM H3BOJHUTE Ha BHCOKOTOBODHTENS C€ BKJIOYH U3-
TOYHHUK Ha MOCTOSHHO H4MPEXeHHe, KaTo KbM H3BOAA-+C€ CBBbpKe
NOJOKHTENHHAT MY MOJoC, MemOpanara TpaGBa n4a ce NPHABMKH Ha-
npej Ho IOCOKa Ha U3nbuBaHeTo. [lo/iADUTETHT HA BHUCOKOTOBOPHTE-
JAWTE MMA roJAMO 3HaueHHe B C/yvaHTe, KOraTo JBa WM NOBeve BU-
COKOTOBOpUTENH Cb3/aBaT 061G 3BYKOBO MOJE€ B €AHH H CbIIH Ye-
cToTeH oOXxBar.

Or raenna Toyka Ha MeXaHHKaTa TpeOTAINATa CHCTeMa Ha BHCO-
KOrOBODHTEJS B 00XBaTa HAa HHUCKHTE YECTOTH € MeXaHWyHa Tpentd-
ma cHcTema ¢ €JHa cTemeH HA CBo60Ja H CBC CJeJHHTE ChCPENO~
TOYSHU NapaMeTPH: ry — aKTHBHO MEXAHHUYHO CHOPOTUBJAECHHE, A'bj-
AIl0 Ce HA AKTHUBHUTE MEXAaHHYHHM 3aryOH H H3NADUBAHETO; My —
obua Maca, BKJIOYBALla M MacaTa Ha NPHUCBHEJHHEHH NpH TpenTeHe-
TO Bb3AYyX; Cy-— I'LBKABOCT HAa OKauBaHe Ha CHMCTeMaTa, OIpejeJe-
HA OT I'bBKABOCTTA HA I'bHKHTE H Ha TPENTHIKATa.

KaTo ce usmonsyBa eneKTpOMEXaHHYHATA aHAJOTHA CHJA — Hanpe-
XeHne, eKBHBaJeHTHATA e€JEeKTpHUEcKa CxeMa Ha MeXaHuyHata Tpen-
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TALIA CHCTEMA HA eNeKTPOAHHAMHUYHHA BHCOKOTOBOPHTENA €€ MpeaAcCTa- Tabauna 1.1

BR BbLB BUI, mazeH Ha d¢ur. 1.2. MexaHuyHUAT UMOeRaHC 2y ce Of=- . TP e——
peneis oT 3aBHCHMOCTTA 1 Homuuazxet — - i _ Munumanesn
. i Mm.nno \Mﬁzﬁﬁv pascronnne @ pascrosiive d, wwwumw "
ZM=ru+jomuy+ Toon (1.2) {: » ma (dur. 1.3 a) (dur. 1.3 6) d,, mm
B kuurara e BB3npHeTO Mexa- ”
HUYHHTE M AKYCTHYHHTE BeJHYHUHH : m wm.% . Amwwwww — Mwww
Ja Ce 03HAYaBaT C MaJKH JATHHCKH- i 3 40 5 (31,5+0,5) - (3.2)
OYKBH, KaTO CAMBOJHTE 32 MeXaHHY- i 4 50_, 4040,5 - 3,2
HUTE BEeJUUMHH HOCAT HHEeKC M, 13 63, 50+0,5 - 4,3
A CHMBOJHTE 32 aKyCTHYHHTE Besd- H w _ww\w mmwwum - muw
YydHu ca Oe3 unaekc. Enexrpuyecku- 8 125 4 100405 114405 5,0
Te BEJMYHHH C€a O3HAa4YeHH C IVaBHU 9 1604 125+0,5 148+£05 5,0
JATHHCKH GYKBH. 1 10 200_4 160+ 1 _mmmno.m 5,5
Ilpu usnoasyBaHe Ha BHUCOKOro- i wme. wmwwﬂ Www.wﬂ ww
BopuTeJUTEe 3a BrpaxKjaHe B 03By- 5 ) '

YUTEJHH Tena e Heo6XOAUMO ja ce
3HAAT TEXHATE HOMUHAJHH H MOH- pasmern. Te ca naiewu B taGauna 1.1 3a xpbrante BHCOKOTOBODH-
TaxHu pasmepu. C uesn ocbuiecrss- — TeJH, KaTo pa3mepiTe CbOTBETCTBYBAaT Ha yeprexurte or ¢ur. 1.3 ¢
BaHE HA B3aUMO3aMEHSieMOCT HA BH- # dur. 136,

COKOTOBOPHUTENHTE, NPOU3BeleHHd OT - Pd Pasmepure Ha oBaauHTe BHCOKOroBOpUTEJH ca Aajenu B Taba 1.2,
pasaueuu  Qupmu, MexAynapoanara KBAETO O3HAUeHHATA CHOTBETCTBYBAT Ha Te3u oT ¢ur. 1.3 8.
eJlexTpoTexHudecka Komucusa (MEK) 3arpaieHuTe B CKOOM pasMepH He ca 33 ’b/KHTETHH, T. €, CBOT-
€ YTBLpAuJIA €AHa Mopeadua OT Ho- BETHHTE BHCOKOTOBOpHTE/HU MOXE ja GbjaT 0e3 OTBOpH 3a 3aKpen-

MUHaJ4H ¥ MOHTaxHU pasmepd. Toil BaHe.
kato Jokymenture Ha MEK wumar
TIPENTOPBYHTEACH XapaxTep, HS BCHY- Ta6auua 12
KH NPOU3BOJUTENH ce CbobpasdBar P
¢ tax. Hamata CTpPAaHAa BbBEAE B HA- , N 1o Iozszmbﬁﬂammwzm?r Eom._.sﬁwminnwzmms. Wﬂ:ﬁm»wwwo%%m“ﬂ
HUOHAJIeH CTAHAAPT NpenopbyBaHUTe ; pex
or MEK HOMHUHAJHH M - MOHTaXHH : A B ! _ g d
. 1020, | 315, mmwm.mv (256+0,5) mwv
— m l 2 25, | 0. 0+0,5) (31,5+0,5) 3,2)
o e 13 | as, ] 50, (2540,5) (40+0,5) (3.2)
e !
i 4 1 40 ; 63, 31,5+0,5 50+ 0,5 3,2
5 | 50_, 80_, 40+0,5 63+0,5 4,3
6 | 63 , | 100_, 50+0,5 80+0,5 4,3
F o 7 | 80, | 125, 63+0,5 100£0,5 5,0
8 100 , 160 , 80+0,5 125 40,5 5,0
b9 125, | 2.0, 100£0,5 160+ 1 5,0
{ 10 |160_, | 250 ; 125+0,5 200+ 1 5,5
i1 | 200 4 3156_4 160+ 1 260+ 1 5.5
o— 12 | 250 ; | 400, 200+ 1 315+1 6,5
f !

dur, 1.2 dur. 1.3 B e e _
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PasmepuTe Ha NO-roJIeMHTE BHCOKOTOBODHTeNH OH CJAeABaJO. Ia&
ce moJyyaT upe3 eKCTpanoJallus, HO TOBa He e 3aJbKHTeNHO. Pas-
Mepute, nazeHd B T1aba. 1.1 u 1,2, ce oTHacAT caMO 3a BHCOKOTO~-
BOpUTeJIUTE C KOHYCHAa MeM6paHa. KynosHuTe nm pynopHuTe BHCOKO-
TOBOPHTENH MOXe Ja O61LJAarT ¢ Npou3BOJHH pasMepd HA Kophmyca
NPOH3BOJAHH MOHTAXHH pasMepH. Hsaxonm mnpowspoauTesd ce CTPEMST
MOHTa)XXHHTE pasMepH Ha KyNOJHHTE BHCOKOrOBOPHTENH Ja CBhBOAJAT
C T€3W Ha KOHYCHHTE.

1.3 EJEKTPHYECKHU NAPAMETPH
HA EJEKTPOAWHAMMWYHHUTE BHCOKOIOBOPHUTEJNH

BucoxoroBopuTtenruTe kaTto npeoOpasyBaTesid-IBHraTesNH HUMaT
eJEKTPHYECKH BXOJ M aKyCTHYeH u3Xol. BxoinuTe napamerpu xa-
pakTepH3npat npeobpasyBarens KaTo KOHCYMaTOD Ha eJEKTpPHYecKa
€Heprusl W ce HapuyaT HeroBH eJEKTpHYecKH xapakTepucTHkd. Te ca
CJAeAHHTE:

[TeAHO 8X00HO eaeKmpUHEcKo conpomusieHie (6x00eH eaexmpu~
yecky umnedauc). BXOAHHAT elleKTpHYecKH uMmnegaHc Z,, HA BUCO-
KOTOBODHTEJHTE Ce Onpejesd KaTo OTHOLIEHHE HA NPHJIOKEHOTO KBbM

BHCOKOTOBOPHTEJIA eJieKTpHIecKo Hanpewenue UJ,, u NPOTHYIILUS
npe3 Hero eJeKTPHYCCKH TOK [y ;

.Nmk"l.rW\M, Awwv

3aBuHCUMOCTTa Ha BXOAHHMS HMNENAaHC OT YecToTara Ce Hapuya
MMIeIaHCHA XapaKTePUCTHKA HA BHCOKOroBopHTead, TS HMa TBbpae
csoeofpaszen xapakrtep, Koiito Tpa6Gea no6pe 1a ce NO3HABA OT KOH-
CTPYKTOPHTE Ha O3BYYHUTENHHM Teaa, ThH KATO C TO3H HMIENAHC Ce
HAaTOB2pBa M3X0A'hT Ha eJeKTpuueckute pasieautennu ¢uarpu. Cre-
unHUYEMAT XO0J Ha HMOEJAHCHATA XaPaKTepHCTHKA Ce IBKH H&
(dakra, ue BXOJAHHSIT UMMNEJAaHC e TeOMeTPUYHA CyMa OT JBa HMIe-

JlaHca — eJIeKTPHUYeCKHs HMnejaHc Z., H4d HenoJB/KHATA 6GOOHHA B

BHECCHHS! HMMIENAHC Lg, KOATO C€ ABJAXU HA JABHKEHHETO Ha 3By~
KopaTa 600MHa B MarHHTHOTO MoJe

Zox =Ze +Zun (1.4)

Enextpuueckusit umnejianc Z,, na 6obunata e cbCraBeH OT aK-
THBHOTO ¥ C'BIPOTHBAEHMEe R U co6CTBeHaTa MHIYKTHBHOCT L

Zeor=R+jwl. (1.5}
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[lpu BucokoroBoputenure R ¥ L ca, MaKap ¥ B HeronaMa cTere,
qeCTOTHO 3aBHCHMH — C YyBeJd4aBaHe Ha 4ecTroTata R HapacTtsa, a
1 unamansea. [lopagu majkaTa CTOAHOCT Ha L 3a HUCKH YeCTOTH
Ze,~R. UecToTHaTa 3aBHCUMOCT HA Z., € JaJeHa HA ¢dur. 1.44.

Zg, 2

L bz

] N-:vbl

;N__._,..___

\. fe

dur. 1.4

BHecenusiT UMIefaic Z,, ce onpejena OT 3aBUCHMOCTTA
B2 B3> 1

z , 1 + 1, . 1
M rytiomyt ? +joC,,+

81 \. ® N-w”.

(1.6)

Ns..“

Jjecy

KbJETO
Ro=-"121F_ (1.7 @)

™ ’

13




le”'Mﬁ%Muw ’ A_..N QV
on=CuB*? C.N 8)

ExexTpryeckaTa cxema, chboTBeTcTByBaila Ha (1.6), e nameHa ma
¢ur. 1,5. Ta e enud napajesJ2H TpenTful Kpbr. MissecTHo e, ye He-
FOBUSIT HMMIENAaHC C€ HU3MEeHs C 4YeCTOTOTa, KAKTO € [OKA3aHO Ha
¢dur, 1.46. Or rossmo 3HaueHHe B Ciayyaq e (a3oBaTa pasiuka Mex-
Iy HamlpeKeHUeTO H TOKa W HefHaTa 3aBHCHMOCT OT Yecrortarta. OT
TOBa Ce ompexens MpeoGJAafaBalPAT PeakTHBEH eJeMeHT, T. €. Xa-
paKTepbT Ha BHeceHud uMnesnanc. B uectornms o6xsat or O gm0 f,
(hasara Ha TOKa B3aKbCHABA CHPAMO TasH Ha NPHJIOXKEHOTO Hampe-
wenne. dazoBaTa pasiuKa € TOAOKHTEIHA H MMNEJAHCBT Z,, UMa
HMHAYKTHBEH XapakTep. 3a YeCTOTaTa f, HacT'bliBA NapaneseH pe3o-
HAaHC M TOKBT e BBHB (asa C MPHJIOKEHOTO Hampexenue, asoBara um
pasiuKa € HyJa H Z,, HMa aKTHBEH XapaKkTep, NIpH T0Ba Z, JA00HBa
CBOSITA MaKCHMaJHa CTOMHOCT

2
Zon max=Ron= .I]AWD . :mv
M

Ilpu f, HacTtnBa pe30OHaHC, onpefe/ieH OT MexaHHYHHTE fapa-
MeTPH Ha CHCTeMaTa, M 3aTOBA fy Ce HKapuya YecToTa Ha OCHOBHUS
MexaHHYeH Pe30HaHC.

v
AJ

I~

1L

dur. 1.5 : v . ur. 16

3a Mo-BHCOKH YeCTOTH OT f, TOKBT no (¢asa u3npesapsa MpPHAO-
HEHOTO Hamnpexenne, asoBaTa HM pasiuKa e orpuuaTeaHa, BHece-
HHSAT HMAENaHC MMa KamnalBTHBEH XapakKrep.

3a BXOIHHS HMHENaHC HA BHCOKOTOBODHMTEJNs C€ NOJyyaBa

Zu=R+joL+ - ! : (1.9)

\eh
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Enexrpuyeckara cxema, CbhOTBeTCTBYBama Ha (1.9), e aanena Ha
¢dur. 1.6. Ot Hes Moxe Ja ce NMPOCJAeAH XON'LT  Ha  MMHEJAHCHAaTa
XapaKTepHCTHKA HAa BUCOKOTOBOPHTeNf, lajeHa Ha ¢ur. 146 B
06/1acTTa Ha HHCKHTE 4YeCTOTH Zgs~R ¥ ¢a3oBaTa pasiuKa MexIy
NPA/IOKEHOTO HalpeXKenne M MPOTHYAIMA TOK e Hyaa. C yBeauyasa.
He Ha vYecToTaTa IO f, UMmejaHchbT Z, Gbp30 HapacTBa, KarTo e».
30BaTa pasJuKa M XapakTepbT Ha TOBapa Ce ONPENENMAT 0T L.y, Thil
KaTO peaxTaHCbT HAa HHAYKTHBHOCTTa Ha GOGHHATA € BCE Ollle MAalbK.
3a f, BXONHMAT MMOEJAHC HAa BUCOKOTOBODHTENR HMa AKTHBEH Xa-
paxTep, T. e. (asosBara pa3iHKa € HyJa H CTaBa MaKCHMaJeH.

Nm\« En\«»\.\b.._rkam. AM:VV

C HapacTBaHe Ha 4eCTOTATa OT f, MO f; uou BXOJIHHAT MMIMEJAHC
HamandBa, KaTo XapaKTepbT My Ce onpefens OT Ly, T. €. Z, HMa
KanallATHBEH XapaKTep, TOKbT H3NpeBapBa no (a3a NpHJA0OKEeHOTO Ha-
npexenue. B T031u o6xBar oGaue peakTaHCLT HAa Z,, €CTaBa CbH3Me-
PHM C BHeCEeHHs KanauuTuBeH peakradc. [Ipu uecrora f, 4., IHBara
peakTaHca CTaBaT paBHH U HACTBNBA BTOpPH pesoHanc. Toit ¢e onpe-
Jeas OT HEAYKTHBHOCTTa Ha 3ByKcBaTa 6oOHMHA, KOSATO € eJeKTpH-
YyeCka BE€JHYHHE, H BHCCCHHUTE PEAaKTHBHH eJIEeMEHTH, KOHTO C€ IbJ-
JKaT Ha MEXAHWYHOTO TPenTeHe HAa MOJBHXXHATA CHCTEMAa HAa BHCOKO-
ropoputes. [lopanu ToBa ce HapWia eseKTPOMEXaHHYeH Pe30HaHC.
CbuecTBenoTo 06aue €, ue OPH f; o BXOXHUAT MMneNlaHC Ha BHCO-
KOroBopuTe/d € aKTHBeH, (a3oBaTa pa3nHka MeXAY RPHJONKEHOTO Ha
BHCOKOTOBODHTE/I1 HaNpe)XeHHe M TIOPONEHHS OT Hero TOK € HyJa.
Tlpu ToBa BXOJHHAT HMMENaHC B 06XBaTa Ha mwunwosmmn%mmzm e
::::zm:mm

Zoxmin~(1,15+1,25) R (L11)

3a No-BHCOKH ‘OT f; 44 YECTOTH BXOIHUAT ‘UMMNEJAHC HA BHCOKO~
TroBOpHTE s HEMPEKhCHATO HapacTBa, KaTO HMa HHIYKTHBEH Xapak-
Tep.

Homunanren umnedanc. Tasu: XapaKTepuCTHKa HA BHCOKOrOBOpH-
TeAMTE ce Oonpejes KaTo MHHHMAJHATA CTOHHOCT Ha MORY/a HA I'bJ-
HOTO MM €JEKTPUYCCKO CBHIPOTHBJIEHHE B YeCTOTHUsI o06XBaT Hajk
YECTOTATA Ha OCHOBHHUS pe3oHaHc Ha BHcokorosoputeas. CroluocTH-
Te Ha BXOJHHS MMMEJAHC Ha BHCOKOTOBOPHTEJIHTE; H3MEPEHH 3a KOS~
TO W Ja e YecToTa, He q@mmwm na mahm._. no-maaku ot 809/, or HO-
MHROJIHHA HMMeR3HC. .

‘Ot 4ecTOoTHaTa XapaKTepUCTHKA®Ha zSGQm Ha BXOJHMS UMMEaHC
Ha eJUH eNeKTPOJNHAMUYECH BHCOKOTOBOPUTE C AUPEKTHO H3N'bYBaHe,
Aanena Ha ¢mr: 146, ce Bukaa, ye BXONHMAT HHNEXAHC B o6racTra
Ha pe3oHaHCHAaTa 4e€CTOTA HA BHCOKOrOBOpHTEast H. B 0OnacTTa -Ha
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BUCOKHTE YeCTOTH € 3HAYHTENHO MO-TOJAM OT HOMHHA/HHA MY HMme-
nanc. Taxasa 4eCTOTHA XapaKTePHCTHKa Ha UMIelaHca e TBbpAe Gaa-
fonpuaTHa 3a ycmasateas. CaMo 3a CHrHana € YeCTOTa [, yox KOH-
CyMUpaHATA OT YCH/BAaTeJd MOLIHOCT € PaBHAa Ha HOMHHATHATA MY
(npH ycsoBWe, Y€ HOMHHAJIHHAT HMMENAHC HAa BHCOKOroBoputens e
{PaBeH Ha HOMHMHAJMHMS TOBAD Ha yCHABarteds). 3a CHrHald C Jpyru
YeCTOTH MOIHOCTTA, KOATO BHCOKOTOBOPHTEJAT KOHCYMHPA OT YCHJ®
BaTe/s, e M0-MajKa OT HOMHHAAHaTa My MOUIHOCT,

CbrIacHO MeX/yHapOJHUTE NPENOPBbKH B HallaTa CTpaHa ca CTaH-
JAapTU3UPaHH HOMMHAJIHHTE HMIECNAHCH HA NPOM3BEXIAHHTE BHCOKO-
ropopureau — Taba. 1.3.

Ta6énuma 1.3

Ne no pex _ 1 2 3 4 5 6 7 8 9
| Homuuanen _
| ummenanc, 2 4 8 16 | 25 50 100 | 400 | 800

[MoyTs BCHYKU MPOM3BOAUTENH ca BB3NPHENH TO3H Peld OT HOMH-
HalH4 HMIEJaHCH Ha BHCOKOrOBOPHTEJHTE.

Pesonancna wecmoma [, Pe3oHaHCHaTa 4eCToTa Ha BHCOKOIORO-
DHTEJHTE N0 I[PHHLUM HE € eNCKTPHYECKH Napamerbp, TbH KaTo TH
C’bOTBETCTBYBa Ha CbCTOSHHETO HA BHCOKOrOBODHTEJd, IIPH KOETO €
HaCTBNUMJ pEe3OHAaHC B MeXaHHYHaTa My TpenTama cucrema. Ho 3a
MeXaHHYHHA Pe30HaHC Ce ChAH IO TOJEeMHHATa Ha eJeKTPHYeCKH Be-
JIHYKHA — TOBA € YeCTOTaTa, MPH KOATO MOAYAbT Ha M'BJAHOTO BXOJ-
HO eJeKTPHYECKO ChbIPOTHUBJEHHE HA BHCOKOTOBODHTENs NOJydYaBa
CBOSI MaKCHUMyM [PH Bb3XOAAUI0 M3MEHEHHE HAa 4YeCToTara.

Pe3onancuara 4ectora f, 3aBHCH OT NMapaMeTPHUTe Ha TPenTAIlara
CHCTeMa Ha BHCOKOTOBOPHTENIsi — MacaTa mm, W I'bBKaBocTTa €,:

I
\ol. o ,\\M\J—MWMM. R X &V
Kauecmser gaxmop. Kadectsenmat ¢(axTop Ha eneKTpoAHHA-
MHYHHTE BHCOKOTOBOPHTENH € 4YHC/JO, XapaKkTepusupamo sary6ure B
sero, 3a yA06CTBO B MpaKTWKaTa ca BbBEIEHH TPU KayecTBeHu dax-
topa. Te ce onpepmensiT npu De30HAHCHATa 4ecTOTa f, HA BHCOKOTO-

Bopureast. [Ipn f, MHAYKTHBHOCTTA L OKa3Ba He3HAYHTENHO BJHAHUE

# ce mpenebpersa, 1. e. L=0.
Mexanuuen xawecmsen gaxmop Q Mpe TOH Ce ompeiens oT cxe-
mata Ha ¢ur. 1.6 mpu ycaosue, ye R=0 u e uucio, noxasaulo
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(112)

KOJIKO M'bTH PeakKTUBHOTO MEXaHHMYHO CBHUPOTHUBJEHHE X, HA e€JeMEH-
THUTE Ha TpeNnTsdillaTa CHCTEMA NpPU PE3OHAHC € MO-roJfiMo OT CBHIPO-
THBJAEHHETO 7, Ha aKTHBHUTE MCXaHHYHU mmﬂ%Q: )

EQS\S m
Q= uConRan=rm /\Ia . (L130)

™™ Iy cy

Enexmpuuecku Kagecmser gpaxmop Q.p. Toit ce onpenens oT cxemara
Ha ¢ur. 1.6 n1pu yc/ioBHe, ye Rey=C0H € YHCJ/IO, MOKa3Ball0 KOJKO MbTH
PEaKTHBHOTO MEXaHHYHO CBHNPOTHBJCHHE X, Ha €JEeMEHTHTE Ha Tpend-
TAmiaTa CHCTEMAa MNPH DPE30HAHC € MO-TOJNAMO OT AaKTHBHOTO CBNpPO-
THBJeHUE R Ha 3ByKOBaTa GOOHHA, NPHBENEHO KbM MEXaHHYHO

wgm R wollt
Qup =0CoR =—pzi—=—pa—" - (1.136)

R
IToaen wauecmsern gaxmop Q. Toll ce ompejens OT cxemara
na ¢ur. 1.6 npm ycaoBue, uye BHCOKOrOBOPHUTEJAT ce 3axpaHBa OT
natounk ¢ R;=0 # e uucj0, NOKa3BaUI0 KOJKO I'bTH PEAKTHBHOTO
MeXaHWYHO CBIPOTHBJCHUE X, Ha eJeMEeHTHUTE Ha TPENTHINATa CHCPe=
Ma OpU pE30HAHC € MO-TOMSAMO OT O6WIOTO CBNPOTHBJAEHHE R, HA

CuCTEMAaTa

1 Qu,Q |
. Qr, =06CouRy=0yCox —; | Smwmw‘ (1.136)
R TR,
KbIETO
RR,, . 1
Rp,= R+R,, |W|+ m_ .

8H

Eaexmpuuecka mowtocm P,,. Enextpuueckata MOUIHOCT Ha BH-
COKOTOBOPUTE/S € E€KBHBAJEHTHA HA MOUIHOCTTA, KOATO ce pasceiiBa
BBPXY CHIPOTHUBJEHHE, paBHO Ha MOAY/A Ha HOMHHAJHUA HMOeAaHC

(Zxox) HA BHCOKOrOBOPHTENS, IIpH HampeweHHE, PaBHO Ha Hanpexe- .

HHETO Ha BXONBHTE KJEeMH Ha BHCOKOroBopuredsd. Ta ce ompexmeJs

OT H3pasa

2
wn.k"l}qﬁk : | Au.ﬂ%v
_Nxot_

Ilacnopmua mouynocm Ppgen, [NacnmopraaTa MOUIHOCT HA BHCOKO-
rOBOPHUTEJHTE XapaKTepusupa TAXHaTa MeXaHHYHa 3ApaBuHa. Ta ce
onpejeas OT NPOM3BOJUTENST B pe3yJaTaT HA MPOAL/KHTEIHH H3IMUT-

2 KoucTpyupane Ha 03ByuUHTeNHH Teaa 17
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BaHHSl C NOMOILTA HA IIYMOB CHFHaJ, CHOTBETCTBYBAILl MO CHEKTPa-
Ha IVbTHOCT Ha CPefHaTa CTAaTHCTHYHA NJBTHOCT Ha €fHAa MY3HKak-
Ha uJd roBopHa kapTHHA. Ciael NPOABL/KHTENHO Bb3JAeHCTBHe Ha
mymosua curian (100 h) BucokoroBopuTensT TpsiGBa aa 3anasv CBOH-
T€ €JAEKTPHYeCKH KaueCTBA M MeXaHHYHAa LAJIOCT M Na He I[POsIBABA
edexTH HAa 3BBHTEHE, XPHNTEHE W APYrH, KOHTO MNPeyaT Ha HOpMaJ-
" HoTO My (yHxuuoHupane. EdexkTuBHATA CTOHHOCT Ha MOLIHOCTTA Ha
IIYMOBMS CHIHAJ, KOSITO BUCOKOrOBODHTE.IAIT BCE OLIE H3/IbPXKa, pes-
CTaB/11Ba HEroBaTa MacHOPTHA MOILHOCT,

Homunaana mownocm P,,,. HoMuHaNHATA MOUIHOCT HA BHCOKO-
rOBOpHTENA ce Oapeleds M 06sBABa OT UPOM3BOJAUTENS C OrJaeld Ha
npenyasHayedHueTo My NpY ekcnJaoartaunarTa. To3M nmapaMeTsp € CBBP-
33aH C Bb3MOXKHOCTHTE Ha eJEKPOAKyCTHYHHA npeobpasyBares na
Bb3NPOUSBEXKAA NPOABMKATEHO BpeMe MYy3uka H roeBop. Homunaa-
HaTa MOIUIHOCT Ha BHCOKOTrOBOpHTeas ce AedHHMpPA H KaTO MOIIHOCT
Ha ycuasatens, KbM KOATO BHCOKOTFOBODHTENAT Moxe na paGoTu npo-
AB/DKUTENHO BpeMe, 6e3 Ja HACTBAAT B HETO EJIEKTPHYECKH HJH Me-
XaHHYHH moBpead. B HHKakbB CAyuaii He OHBa Ja ce cMATa, 4e Ho-
MHHA/HATA MOLIHOCT HAa eIHH eJEeKTPOaKYCTHUYeH npeobpasysaTel
NpejCTaB/siBa CHHYCOHJaJHATA MOLIHOCT, KOSITO TOH MOXKe 1a BBb3Mpo-
U3BEXKJa NPOLB/UKHTENHO BpeMe,

Marcumarna cunycoudarna mowrocm. ToBa e eneKTpHYecKara
MOIHOCT HAa HPOJB/KHTENECH CHHYCONUARNEH CHTHAM C 4YeCTOT3, Ch-
IbpHama ce B HOMHHaJHHA YECTOTEH 00XBaT, KOATO BHCOKOT OBOPH-
TEJAT MOXKE Ja H3JIbpXa NPONBKUTENHO Bpeme, 6e3 ga HACTLIAT
€NEeKTPHYECKH MM MEXaHWYHH [OBpEJH.

My3suxaarna mowrocm. TS XxapaKTepu3Upa HHCKOUECTOTHHTE BH-
cokoropoputesd. Onpenens ce KaTo MaKcHMalHa CHHYCOMI@/THA
MOIIHOCT, KOATO BHCOKOTOBOPHTEJAT MOXE [a H3IbPXKH 3a KDATKO
Bpeme me nosede oT 0,2 s B yacTTa Ha HOMHHaJAHHS 4EeCTOTEH 06XBar
nox 250 Hz, ITapamerspbT My3uKaJHa MOWIHOCT Ce H3NOJ3yBa mpe-
IuMHO TipH BuUcokoroBopureaute ot Hi-Fi knac.

Pabomna mownocm. ToBa e eneKTpHYecKaTa MOIIHOCT, Nojaje-
Ha HAa BXOJla HA BHCOKOTOBOpHTEJd, MOJ [NENCTBHETO HA KOATO TOH
Cb3/1laBa ONpPEJENeHO 3ByKOBO HaJdraHe. Msnoasysa ce riaasHo npu
Bucokoromoputesure oT Hi-Fi kmac. Ounpenens ce (cbraacho
DIN 45500) xaro esexTpHYECKAa MOLIHOCT, OT KOSITO BHCOKOTOBO-
putensT cbh3faBa Ha 1 m cpenHo 3ByKoBo Haadrawe 1,26 Pa B 06
xBata ot 100 no 8000 Hz. Husoro My e 96 dB. Cwriacuo c¢ npe-
noptkare wa MEK cpegroto 3BykoBO Hansrane TpaGea ja Gbae
1 Pa (nupo 94 dB) npu exHaxeu Apyru yc.aoBus.
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1.4 EREKTPOAKYCTHYHHU XAPAKTEPHCTHKH
HA BUCOKOI'OBOPHTEJINTE

Hecmomna XapaKmepucmuxa Ha 38YK080mMO HAAL2AHE (4€CTOT-
Ha xapaxTepucTHxa). Ts npexcrasBisBa 3aBUCHMOCTTa Ha Cb3AABAHO-
TO OT BHCOKOIOBODHTEJSl 3BYKOBO HaJfraHe OT YecToTaTa B TOYKa,
HaMmupaula ceé Ha OonpeaenaeHo Pa3CTossHHE OT @m@oam:m MYy LEHTHD,
IpH NMOALBPKAHE HA MOCTOSHHO HANPEXEHHE HAa BXOJHHTE MY KJAEMH.
OOGHKHOBEHO TOYKATA4, B KOATO Ce H3MEPBA 3BYKOBOTO HAJATaHe, Ce
HaMHpa BBPXY PaGOTHATa OC Ha BACOKOTOBOPHTENA, HO 3a ONPELes-
He HACOUCHOCTTA HA HW3/'bUBAHE HA BHCOKOTOBODHTEJNHTE (€ M3MepBa
8BYKOBOTO HajsraHe KaTo (DyHKUMS HA yecToTata NO HanpasJeHHe,
CKJOYBAINO ONpPEeAeJeH BI'BJM C paGoTHata oc. Ha ¢ur. 1.7 e noka-
3aHa MpHMEPHA YeCTOTHA XapaKTePHCTHKA Ha BHCOKOrOBOPHTEU.

L u%@%é@
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Egexmusgen uwecmomen obxsam Ha 8s3npoussexcdane. Yector-
HHAT 00XBaT, B KOATO BHUCOKOrOBOpHTeaAT e(eKTHBHO mnpeoGpa3dyBa
eJIEKTpHYECKaTa €HEpPrus B €HEPTrHs Ha 3BYKOBOTO I0Je, Ce HapHuya
epexTHBEH 00XBaT Ha BB3Npou3BexjJaHe. Toll ce onmpeleas xaro
06XBaT Ha YECTOTHATA XaPaKTEPHCTHKA HA BHCOKOTOBODHTEJs, B KOfi-
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T0 3BYKOBOTO HaffraHe ce NOHWXKABa ¢ HE MHOBeye OT e/ma ompeje-
JieHa CTOHMHOCT 1O OTHOUIEHHE HA CpejHara CTOMHOCT HAa 3BYKOBOTO
pajArade B jajed 4ecToreH 006XBaT. 3a BUCOKOroBOpHTe/aHTE 33 06-
Ia ynoTpe6a NafeHHAT YecToTeH 06GXBaT € C IIAPOYHHA ejJHa OKTa-
Ba, B KOATO cpejfHaTa CTOMHOCT HAa 3BYKOBOTO HaJjAraHe e Hai-roas-
ma. 3a Bucokorosoputeaute ot Hi-Fi kzac e yecroTausar obxear
ot 100 no 8000 Hz. Jomyctumara cTOHHOCT Ha MOHHXKaBaHe Ha 3By-
KOBOTO Ha/firaHe 3a BHCOKOrOBODUTe/JHTE 3a ofwa ymorpeta e 10—
12 dB, a 3a sucoxorosopuremure ot Hi-Fi xmac — 8 dB.

Hoana epanuuna wecmoma. Tosa e Hail-HHCKaTa 4ecToTa Ha
etdekTuBHUs 4yecToTeH 06XBaT.

Topra zpanusna wecmoma. Tosa e Hafi-BHCOKATa dyecrorta oOT
e()eKTHBHUA YeCTOTeH 0OGXBarT.

Ha ¢ur. 1.7 ca onpeneneHu no/HaTa TPaHHYHa 4ecToTa f,, ropaa-
Ta IPaHHYHA YECTOTa f, U EPEKTHBHUAT YeCToTeH 00XBaT HA Bb3-
npousBex zaHe. 3a 6a3a e npuera cpenHata CTOHHOCT HA 3BYKOBOTO
HaJsraHe B OKTasaTa C Hail roJsMa 4YyBCTBHTE/JIHOCT MDH AONYCTHMa
CTOHHOCT HA NOHMXKABaHe HA 3BYKOBOTO Ha/srgHe 3a TCpaHHUHUTE
yecroru 10 dB.

Homunanren uecmomen o0xgam — oOHpeleis ce OT POM3BOLH-
TeNsl M NpeJAcTaBi1gBa OOXBaThT OT YECTOTHATa XapakTepHCTHKA, B
KONTO NMPOM3BOAUTEASAT rapaHTHpa OOABEHUTE napaMeTpu Ha H3je-
aneto. Tofi e yact or edexTUBHUA 4eCTOTeH o06GXBaT Ha BBL3NPOM3-
BeXJaHe HaM Hall-MHOTO CbBhHafa € Hero, HO B HHKAKDBB CJAydYad He
Moxe jga Oble MNOo-IIHPOK.

Hepasnomeprnocm Ha tecmomuama xapaxkmepucmuxa M. Pasnu-
KaTa MexJy HHBaTa HA MaKCUMaJHOTO M MHHHMAJHOTO 3BYKOBO Ha-
Jgrase B JajleH 4YeCTOTEH OOXBaT Ce€ Hapuya HePaBHOMEPHOCT Ha
YeCTOTHATA XapaKTEPHCTHKA B TO3H oOXBAT M Ce u3pasABa B JEUH-
6esn (dB).

Ha ¢ur. 1.7 ca orGensizanu HUBOTO. Lyax HA MAKCHMAJHOTO 3BY-
KOBO Hajsraue Py, HUBOTO L., Ha MUHHMaJHOTO 3BYKOBO Haasara-
He Pn, U HEPAaBHOMEPHOCTTA Ha YECTOTHATA XapakTepucTHka M.

Xapaxmepucmuuna uyscmeumeanocm A,. Tosu napamersp no-
Ka3Ba e()eKTHBHOCTTA HA npeelpasysBaHe Ha eJCKTPHYECKATa €HeprHsd
B €HEPTHS Ha SBYKOBOTO IoJe. BhB Bpb3Ka C XapakTepyCTH4HaTa
YyBCTBHTEJAHOCT TPAGBA 1A ce ONMpefe/d U NOHATHETO CPEIHO 3BYKO-
BO Hansirane P,,, KOETO € CPeJHOKBajJpaTHyHaTa CTOMHOCT Ha 3ByKO-
BOTO HajdraHe, C'h3[[aBaHO OT BHCOKOTOBODHTEJA 3a OmpejeseH uec-
TOTeH o0xBaT B JajcHa Touka Ha CBOOOAHOTO 3ByKOBO moJae. Ompe-
Jeqs ¢e C H3pasa .

/\x+&+nw+ Y
P., =

n ?

(1.15)
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KbAETO Py, - . . P, C& 3BYKOBHTE HaAsiranys 3a OfIpeaeeH 4eCToTH,

n -— @@Om:. Ha YecTOTHTE OT JAaJAeH YecToTeH 006-
XBAaT, 3a KOHWTO € H3MEpEHO 3BYKOBOTOQ Ha/isi~
raHe. §

YcpennssaHeTo ce M3BBPLWIBA MO CTOAHOCTHTE HA 3BYKOBOTO Ha-
JAraHe 3a YeCTOTHTE OT CTaHJAapTHATA UECTOTHa nopeaunua [19], yvacr-
ByBallXd B Y€CTOTHHs 00XBAT, 3a KOUTO Ce ofpejens CPeAHOTO 3BYKO~
Bo Ha/israse. CpeHOTO 3BYKOBO Hajsdrase ce onpenens s Pa, a ne-
rOBOTO HMBO cnpsmo Hamsraneto 2.107% Pa — B jpenu6ean (dB).

UyscrBuTeaHocTTa A ce onpeleas KaToO OTHOLIEHWE HA CPEAHO-
TO 3BYKOBO HaJAfITaHe P, Cb3JaBaHO OT BHCOKOTrOBOpHTENd 3a ompe-
JdeseH yecToTeH 06XBaT MO Mocoka Ha paGoTHATA My OC Ha pasCcTOs-
Hie 1 m oT paloTHHA My WEHTbP, KbM KBalpaTeH KOPEH OT CTOH-
HOCTTa HA NMOJAaBaHATa €JEKTPHUECKA MOIIHOCT
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Xapaxmepucinika HQ HACO4EHOCN HA BUCOKOTOBOPHUTENUTE € 3aBH”
CHMOCTTa Ba 3BYKOBOTO Ha/fraHe, Ch34aBaHO OT BUCOKOTOBOPHTEJS
B lajieHa Touka B OT brbAa 6, 3akiaoueH MeXIy paboTHaTa My oc
K II0coKaTa KbM Toukarta B.
XapakTepuCTHKHTE Ha HAaCOYEHOCT 3aBHCAT OT YECTOTaTa H 3aTe-
Ba ce onpefefiar 3a MOpejMla 4YecTOTd, PaBHOMEPHO pasmpeeleHH
B HOMUHAJHHA YECTOTEH OOGXBAaT, HANPHMEP Npe3 elHa OKTaBa. 3a BH-
COKHTE UeCTOTH BUCOKOTOBODHTE/JNTE H3NbYBAT TBBHPIAE HACOUeHo.
Arycmuuna mMowHocm e WhJAHaTa aKyCTHYHA €HEeprusi, H3JabyeHa
OT BHCOKOrOBOPHUTENM 3a eAuHMua BpeMe. lI3mepma ce BB BaTOBE.
Koeguyuenm Ha nose3no Oeicmsie 7, € OTHOLIEHHETO MEXAY
H3T'bYEHaTa OT BUCOKOTOBOPHTENS! aKyCTHYHA MouHOCT P, H mojaa-
BaHara eJeKTpuuecka MolHocT P, 3a JadeHa yecroTa f:
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Heauneiinu usxpusssanus. Tlog ToBa NMOHfATHe ce pa3bupa nosBs-
BaHETO HA KOMIOHEHTH B H3/'b4BaHHd OT BHCOKOBODHTENA CHIHAJ,
KOMTO OTCBLCTBYBAT B CNEKT’hpa Ha BXOAHHA €JCKTPHUCCKH CHrHAJL U
ce 06YCMaRaT OT HENMHEHHOCTTa HA BHCOKOroBOopHTeas. 3BYKOBETe,
Ab/KAIld Cé HA PasTpenTABaHE Ha MIACHTO WAH HA JAPYrd eNeMEeHTH
Ha BHCOKOrOBOPHTEJs, KOHTO HE ca MpEeJHA3HAYeHH Ja M3JbyBar, He
Tpsi6Ba Ja ce KaTeropH3upaT KaTo HeJuHeHHH M3KpHBABaHHsA. Te ca
3BbHTEHE.

HenunefBuTe M3KPUBSIBAHUS C€ OLEHSBAT NMOCPEACTBOM KoeduuHeH-
Ta Ha HeJAHHeHHH H3KPHBSIBAHHS, KOWTO mpe/cTaB/lfaBa OTHOIIEHHE
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