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B kuMrara ca pasriefaHn KOHCTDYKHMY Ha O3BYYMTEJHM Tena,
KOMTO He ce NPOM3BeXJAAT OT PafHONPOVHUIILICHOCTTA HH, HO MOraT
Jla ce peajusupar ¢ GbArapcKM BHCOKOTOBODHTENH, M TO TaKa, dye
Ja OCHrypsiBaT BUCOKOKAYCCTBEHO 3BYKOBL3Npou3Bexaane. Omucanu
€a Hall-BAXXHMTE NMApaMeTPH Ha BHCOKOrOBOPHTEJHTE M € pa3riega-
Ha OCHOBHATA TeOPUA I METOAMTE 3a KOHCTpydpaHe Ha pasjenu-
TemHHTe (QHATPU. M3ficuena e cbBpeMeHHATa TeOPUS Ha OCHOBHHUTE
BBIPOCH HAa 03BYUUTEIHHTE TeJa CBC 3aTBOPEH ofeM, ¢ dasovHBep-
TOpM M € MAacHBHa MeMgpaHa. Pasriefauu ca CbINO H MPOU3BENIa-
HyuTe OT HAATA NPOMHUIUIEHOCT O3BYYMTE/NHU TeJa C OrJaej Ha pe-
anIM3uPaHeTO MM B JOMAIUHU YCNOBHA, BcHuky 03Byddre1Hu Tena
ca JaleHH C KOUKDETHHM pasMepH U MPENOPbKH, HEOOGXOAHMH 32
H3'BJHEHHETO MM, BKIOUHTEANO U 33 O(OPMSHETO HA BBHIMAMA UM
BUJ.

Knurara e npesHasnadeHa 3a CMEHMUANHUCTY — KOHCTPYKTODH Ha
paluoe]eKTPOlHA anapatypa, 8a NOATOTBEHY PAIHONIGHTENH U 3a
BCHUKH, KOUTO C8 HHTEPECyBaT OT BHCOKOKAUECTBEHO $BYKOBBL3NPO-
U3BeNJAHE.

©I[wvmﬂ>p dotea [lonanes, 1984 r.
¢/o Jusautor, Sofla
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NPEATOBOP

3ap’BppIUBall €ICMEHT HA CLBpeMEHHHTE 3BYKOBR'B3NDOH3BEON1ALLK
CHCTEMH €2 O3BYUMTEJHUTE Tena. LaemenTHata 6a3a u CXEMOTEXHH-
YeCKUTe pelleHHs] HA ChBPEMeHHHTE ¢JICKTPOHHH amnaparypd OT Cb-
¢TaRa Ha 3BYKOBB3NPOM3BEKIALIHTE CHCTEMH €A Ha NOCTATBYHO BU~
COKO HHBO, 33 /12 OCHTyPAT HEM3KPHBCHO 00paGOTBaHe Ha eJsleKTpHYe-
CKUTE CHTHAaAH, CHOTBETCTBYBAUIM Ha NajeHa 3BYKOBa NaHopama.
Ossyunrtennure Tena TpaGBa Ja BBINPOM3BEKIAT 38yKOBaTa NMaHOPa-
Ma cbllo 6e3 u3xkpuBgBaHMs. KaxkbB CMHCBA MM 1@ ce Cb3EaBaT
CJIOAHH M CKDBM €]eKTPOHHH alnaparypd ¢ MHOIO BHCOKM KayecTse-
HU TOKa3are.ad, aKo O3BYUYHTEJHUTE Tena BHACAT /J10CTAThbYHO TOJEMH
H3KpUBABaHUA? 3aTOBa B TIOCJAEJHO BpeMe Ce 110JaraT roaemir yc-
Juf 32 YCBBBPUIEHCTBYBAHE HA O3BYUHTE/NHATE Tena — TexuuTe Mna-
paverpH TpsbBa Aa ObAAT JOCTATHLYHO BHCOKH, 2a Ja HE KOMIpO-
VeTHPAT eJeKTPOHHATAa anapaTypa H Ja OCHTYPAT BHCOKO KayecTBO
Ha BBb3NpPOU3BEKTAHETO.

[Mopo6pseaneTo Ha Ka4eCTBEHWTE NOKa3aTenu Had O3BYYHTEJHHTE
TeJa ce OCBLIECTBABA IVIAaBHO MO ABA m'bTA — upe3 Moo6psiBase ro-
KasaTeJuTe Ha BHCOKOIOBODHTENIHTE H YpPEe3 YCBBBLPIIEHCTBYBAaHEe HA
aKyCTHYHOTO odopvaHe H2 o3ByguTennure Ttedaa. ChC Cb3AaBAHETO
Ha ChoeuHanHd BUCOKOTOBOPHTE/NM, KOHTO B'b30POM3BEKZAT CaMO eIHa
YacT OT 3BYKOBHA CMEKTHD, Oc HanpaBeH KauyeCTBEH CKOK. YCEBBP-
LIEHCTRYBAaHETO HA TEe3H BHCOKOTOBODHTEJH € eIHH HelpeKhCHAT
npouec.

I'bnro BpeMe ce npou3BexJaxa CaMO 03BYYMTE.HH TeJa ChC 3a-
TBopeH ofeMm., Cv3iaienu Osixa IBY.JEHTOBH, TPHJCHTOBH, YeTHPHJEH.
TOBH O3BYYHTEJHU Tend, IPH KOHTO, OJarojapenue Ha CrneuWaxHure
BHCOKOrOBOpHUTENR, 0 MOCTHFHATA AOCTATBYHO PaBHOMEPHA YeCTOTHA
XapaKTCPUCTHKA M MaJK{ H3KpuBsBanus. UecToTHusaT 0OXBAT B 06-
JacTTa Ha BHCOKHTe yecToTH Oe paswdped gocrarbumo Hag 20 kHz,
3a Ja ce OCBLIECTBH BBH3NpPOH3BexJaHe ¢ Bucoka sBapaocT. Octana
HepelleH BLIPOCHT 3a BBLINPOM3BEXKAAHETO HA CHIHAINTE C HHCKA
yecToTa. BBbpeK1 M3110/13yBaHe TO Ha HHCKOUECTOTHH BHCOKOr OBOPH-
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TeJH C MHOTO FOJfAiMAa I'bBKABOCT HZ OKAYBAHETO, UNPH KOETO ce pea-
JIH3UPA T. HAD. 8530YULHO OKA48AHe HaA TPSenTAUaTA CHCTEMA HA BH-
COKOToBOpHTENfl K'bM 33TBOpeHusi 06eM, 3a 106p0 BH3IPOH3BEN A3HE
Ha CHTHAJHTE C HHCKA YECTOTa Tpsi6Ba Ha ce M3II0N3YBAaT O3ByUYHTE]-
HU TeJla, KOHTO HMAT HEXONYCTHMO 3a JOMAIUHATE YCJAOBHA [ONAM
oGeu. [lossu ce 03B8yudTenHoTO THA0 ¢ $a30MHBEPTOP, NPH KOETO
ChIECTBYBAT YCJIOBHA 32 3HAUMTENHO nojo6psAsane e(dexTHBHOCTTA
Ha npeoGpa3yBaHeTO Ha CHTHAaJXUTC C HHUCKA YeCTOTA NpH MPHEMAUB
3a KUAMIHHTe pasMepH o6eM. C mes pasiHpsBaHe Ha YECTOTHHUA 00-
xBaT B 06JacTTa HAa HHCKMTE 4ecTOTH O KOHCTPYMPAaHO H O3BYYH=
TEJHOTO TANO C nacHBHa MeMmOpaHa (nmacMBeH H3ABUBATS], NACHBEH
Panuatop). OcHoBHaTa TEOpHS 3a enWHEH aHAJNH3 HA TPUTE BUAa 03~
BYYHTEJHU Tesa Oe Cb3naigeHa CPaBHATEHO CKOPO H BCe OUIE He e
JOCTaTbYHO MONyJAAPHA.

C Tasu KHura aBropbT CH € OCTaBuA fABe ocHoBux neau. [1npsa-
Ta € fa Nonyagpu3dpa OCHOBHHTE H3BOJH OT eJUHHATA Teopus 33
anaau3 Ha 03BYYUTE/HHTE Tesia CbC 3aTBOPeH 06eM, O3BYYHTETHATE
Tesa ¢ (pa3ouHBEPTOP M C macHBHa MeMOpaHa, HEOOXORUMH NpPHU THAX-
HOTO npoekTHpane. Bropata uea e Ja onulle pejuua O3BYUYHTEJNHH
Tena, B KOMTO €€ H3Noa3yBaT MNPesdMHO OBbArapCckH BHCOKOrOBODH-
TeJH H KOHTO MOXe Ja Ce peaJH3upar B JAOMalIHH ycaoBus, Bebln-
HOCT BTOpaTa leJ e OpoNb/KeHHe HAa mppBarta, 3alloTo NPH MPOeK-
THDAaHETO Ha O3BY4YHTE/HHTE TeAa € H3MOon3yBaHa pasrae/asara oc-
HOBHA TEOPHdA, a TOB& € HAH-NOBDUAT HAYHH 3a HeHHOTO MONUYJAApH-
3upaHe.

ABTOpBT HM3Ka3sa CBOATA O0AATOLAPHOCT Ha peleH3eHTHTe npod.
K. T. H. uH¥K. VIBan BoaueBu H. ¢. unxk. [Inamen Mraaros, kakTo ¥ Ha
HayuAud pefakTop Hdk. EMuaua AmikaHoBa 3a NPOSBEHOTO cTapaHue
NpH peued3dpaHeTo M PelNaKTHPaHeTO HA KHHraTta, ¢ KOETO JOonpHHe-
€oXa 3a 3HAYHUTENHOTO M noZoO6psiBaHe.

C 6aarogapuoct e GbAAT NPUeTH BCHUKKM GENEXKH H MPENopb-
KM, KOHTO YUTATEeJUTE H3NpaTAT Ha aAPeca HA H3LATeJCTBOTO,



TNTABA NIBPBA
EJIEKTPOAHHAMHUYHH BHCOKOI'OBOPHTEJIH

1.1. ONPENEJEBUE H KIACUSUKALUSA

Bucokorosopurednte ca eJekTPOaKyCTHYHH npeoOpasyBaTens, Bo-
3BOJIABAILH Ja Ce MOAYYaT AKYCTHUHM TPENTEHHA B PE3yATAT HA Bh3-
HelCTBHETO Ha eJIEKTpHYeCKH CMTHaAW, [e ca npejHa3uadeHH jga H3-
JBYBAT B MPOCTPAHCTBOTO AKYCTHYHA MOMIHOCT B OGJacTTa Ha 4ecTo-
THTE OT 3BYKOBMS CNMEKTBP, T. €. oT 20 Hz no 20 kHz. B mocaento
Bpeme ce sabesn3Ba TEHAEHLHUS 3a Ch3JaBaHe Ha BUCOKOTOBOPHTEJH,
KOHTO Ia H3/J/bUBaT aKyCTHYHa MOIIHOCT M M3BbH 06JacTTa Ha 3BY-
KOBHSI CIIEXTDHbp, NO-ClellHaNHO B 06JacTTa HAa BHCOKUTE YeCTOTH [0
120 kHz,

Bucokorosoputeaute npeobpasyBaT eJeKTPHYeCKaTa €Heprus B Me-
xaHuuHa. B 3aBHCHMOCT OT Bayuna Ha npeobpa3yBaHe Te ce Pa3lesaT
Ha eJIEKTPOMArHUTHH, €JeKTPOJHHAMHIHM, €JICKTPOCTAaTHUHH (KOHIEH-
3aTOPHM), NHEe30eAeKTPUYHU U TepMoHoHHHM, B amaparypara 3a 3ByKO-
Bb3NPOU3BEKAAHE U B €/CKTPOAKYCTHYHHTE CHCTEMH 32 O3BYdaBaHe
Ha OTKPUTH U HA BaKPHTH NPOCTPAHCTBZ CE€ M3M0J3YBAT NpEAHMHO
€/IeKTPOAMHAaMAYHY BHCOKOrOBOPHTENH IOPaJM TeXHUTE eKCII0ara-
LHMOHHM M TEXHHKO-UKOHOMMYECKH NpeXMMcTBa. B mociaepHo Bpeme
BBbB BHCOKOKAUECTBEHUTE OMTOBH aKYCTHYHM CHCTEMH HaMHMpaT HpH-
JOXEHUE NHEe30CNeKTPHUHHTE H eJeKTPOCTATHYHHTE BHCOKOrOBODHTE-
JIH 332 B'b3NPOH3BEMKJAHE HA CUTHAAHTE C yecToTa ¥ Hax 20 kHz.

B 3aBuCMMOCT OT wuauuHa, N0 KOHATO Ce OCBhILECTBfBa BPb3Kara
MEX(Y TpeNTHAILATA CHCTEMa HAa BHCOKOTOBOPHTCAA H INPOCTP4HCTRO-
TO, B KO€TO ce BB30YXJa 3BYKOBO II0JIe, Ce DasauyaBaT: BUCOK020-
sopumeai ¢ JUPEKmMHO U3ABYBAHE, YHATO TPENTAINA CHCTEMa e CBBD-
8aHa HEMOCPEACTBEHO C MPOCTPAHCTBOTO, B KOETO ce BB3Oyxkja 3By-
KOBO MoJie WJH Ce HAMHPa B CaMOTO 3BYKOBO MOJE; pYHOpHU 8LCO-
K02080pumeay, YAATO TpENTAILla CHCTEMa e CBbP3aHa ¢ MpoCTpaH-
CTBOTO, B KOETO C¢ Bb30yKIa 3SBYKOBO MoJe, MOCPEACTBOM aKyCTH-
4ed pynop.

[lpu pasraexjane Ha OCHOBHHTE TeXHHYECKH NapaMerpd Ha BHCO-
KOTOBOPHTEIHTE Ce H3N0A3YBAT HAKOW cneudHUH¥ reOMeTPHYHH Mo
BATHA, KOMTO Tpa6Ba Aa GbAaT yTOYHeH:, NMpeiu na ce Aeduudapar
caMHTe MapaMeTpH.



Hsasugaw, omeop Ha 6lUcOKOzosOpumesume — 4acTTa 0T paBHR-
HaTa, B KOATO C€ OCbhUeCTBABA BPBh3KaTa MEeXJy H3ABYBAILMA BHCO-
KOTOBODHTEJ H Cb3JaBaHOTO OT Hero SBYKOBO MoJje.

Pabomen yenmesp Ha BUCOK02080pUmennnie — TOYKATA, OT KOSTO
Ce H3MepBa Da3CTOSIHHETO OT BHCOKOTOBODHTEJS N0 CJAYyIIATeNd WK
Jo H3Mepsaresnus MukpodoH. ToBa OOGMKHOBEHO € IreOMEeTPUYHHAT
HeHTHP Ha CHMETPHA Ha M3JbYBALlHsi OTBOP.

Pabomna oc Ha sucoxozo8opumesume — mpaBaTa, KOATO MH-
HaBa npe3 pabGOTHHA LeHTHP Ha BHCOKoroBopuress, Ta e mnepneHau-
Ky/JfipHa Ha paBHHHATA HA H3ABYBAILHA OTBOP.

1.2. YCTPOACTBO U NPHHLUN HA JENCTBUE
HA EJIEKTPOJLHHAMKYHHUTE BHCOKOI'OBOPHTENH

Ha ¢ur. 1.1 e manen HanpeueH pa3pe3 Ha eJeKTPOAUHAMHUYEH BH-
COKOrOBODHTEJ ¢ IHPEKTHO Mu3jbuBade, ToH e H3arpageH OT MarHHTHa
cuctema /, 3BykoBa Go6uHa 2, MemOpaHa 3, TpenTHaka 4, I'bHKH (rO-
¢bp) 5, xopuyc (wacu) 6 ¥ U3BOAU 7.

MarnurHara cucTeMa Cb3XaBa MOCTOSHHO MAaruuTHO moJje, [Ipes
NpoBoJHUKA HA 3BYKoBara Oo0HMHA MpoOTHYA NPOMEHIMBHAT TOK Ha
Bb3JelcTBYBalIUs CHrHAJM, KOHTO wie ce npeo6pasysa. Ot B3amMo-

J
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our. 1.1

AeHCTBUETO HA TOKA C MOCTOSHHOTO MarHHTHO MO0JIe BB3HHKBA eMeK-
TPOJHHAMHYHATA CHJIA, KOSITO NpPHBEXJAA B ABHXKeHHe 3Bykosarta 6o-
6uHa, pecn. TpenTsAuiatra cHCTeMa. Bb3HHKHAJATa ejeKTPoJUHAMHYHA
cua F CBbOTBETCTBYBAa TOUYHO Ha eNEKTPHYECKHS CHUCHAJA CaMO aKo
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aByKopaTa 606GuHa HenpekbCHATO 0OXBalla €IMH H CDHlY MO TOJEMH~
HA MarHugTeH moTok P:

F=Bli = ki, (1.1).

kbneto k=Bl e xoe}HLMeHT HA enexTPOMexXaHHWYHATa BpPb3Ka, B—
cpexnara CTOHHOCT Ha MarHUTHATa MHIVKIHS 3a IfJaTa BHCOYHHA Ha
3BykoBaTa 6o06una, a [ — nb/KHHATA HA NPOBOJAHHKA Ha 3BYKoBaTa
6061Ha.

MemM6paHara e 31paBo 3aseneHa K'bM 3BykoBaTa Gobluxa u TPenTH
3a€1HO C Hes, [P KOETO Cb3JaBa B OKOJHOTO IPOCTPAHCTBO 3By~
KoBo noJsie. Cb37aCHOTO 3BYKOBO TMOJ€ INe CLOTHETCTBYBA TOYHO
Ha eJeKTpoAuHaMByHara cuJa F, a caeloBaTesNHO H Ha Bb3AeiicTBY-
Balllusi CHUrHaX camo Npd ycJosve, 4e MemOpansara TpenTd Karo
TBBPJAO TAJ0 M He mnpospaBa cob6CTBEHH pe3oHancu. Tpentuaxata
1leHTpOBa 3BykoBaTa GoOura B padoTHaTa BBH3AYLIHA MeXEHHA Ha
MarefTHara cucTeMa. I'bHKHTe cAyxaT 3a OKayBaHe Ha meMOpanaTa
KBM KOpNyCca HAa BHCOKOTOBODHTEJA Y 3d€AHO C TPSNTHAKATA OCUTY-
pABaT (103BOASBAT) Ha TPENTAILATA CHCTeMa JABHXEHHE C e[Ha cTe-
1eH Ha cBoGojza 10 HampaBjieHHe Ha ocra, B noBedeTo cnyuad I'BH-
KHTe U MeMGOpanata ca exuH aertaiin. KopoycbT e npennasHaued 3a
3aKPENBaHe HA BCHYKM YaCTd HZ BHUCOKOrOBODHTEJS M 3a 3axkpensaHe
Ha CaMusl BHCOKITOBODHTEJT K'bM YCTPOHCTBOTO B KO2TO i€ Cc€ Brpaw-
na. C u3BOAHTE Ce OCBUIECTBSABA ¢JEKTpPHUECKaTa BPB3kKa HA H3TOYU-
HUKAa Ha HampeykeHue C'be 3BykoBaTa GoOuua. Ha exwa or usBonuu-
T€ KJCMH HAM B HenocpejictTBeHa 6JM30CT JO Hed ce O3HAYaBA MO~
JAPATET’HT HA BHCOKOTOBOPHTe/A (OGMKHOBEHO CbC 3HaK - HJAH C LBe-
THa ToYKa). AKO KbM M3BOJHTE HA BUCOKOrOBOPHTEAS C€ BKJIOUM U3-
TOYHHK Ha MOCTOSIHHO HINMPCXKEHHE, KATO KbM H3BOJAA+C€ (BbpXKe
NOJOKHUTENHUAT MY MOJI0C, MeMOpaHnata TpsGBa Ja ce NPUABHKH Ha-
npesl no NoCoKa Ha M3nbuBaHeTo. [lOJSIPHTCTHT Ha BHCOKOTOBOPHUTE-
JHTE HMA TOJISMO 3HAaueHME B C/AyvanTe, KOraTo JBa WAH noseye BU-
COKOTOBOpHTENH ¢bh3/aBaT 061110 3BYKOBO I0J€ B €AUH M CbilUH 4Ye-
cTOoTeH 0O0XBAT.

Ot raefHa Touka Ha MeXaHWKATa TPENTdINaTa CHCTeMa Ha BHCO-
KOrOBOpPHUTENsl B 00XBaTa HA HHCKHTE YECTOTH € MeXaHHYHa TPenTs-
HIa cHcTeMa C €J1Ha cTemeéH na CB060JAa H ChC CJAeAHHTE C'bCPeno-
TOYESHH NMapaMeTPH: Fy — aKTHBHO MEXaHHYHO CBOPOTUBJAEHHE, AbJ-
WAaIl0 Ce HA AaKTUBHWTE MEXaHHUYHH 3ary0H H H3ABUBAHETO; My —
obula Maca, BKJIOYBAIAa M MacaTa Ha NPHCLEAHHEHHs1 NDU TpenTeHe-
TO Bb3AYX; Ca—— I'bBKABOCT Ha OKayBaHe Ha CUCTEeMara, ornpejene-
HA OT I'bBKABOCTTa Ha I'bHKHTE H Ha TPenTHJAKara.

Kato ce uamoasyBa eneKkTpoMexaHHUHATa aHAJOTHS CHAa — Hanpe-
KeHHe, CKBHUBaJeHTHATa eJeKTpPHUYecKa CXxeMa Ha MeXaHuauyHara Tpel-
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TAUIA CHCTEMA HA €/JEeKTPOJHHAMHYHHA BUCOKOTOBODHTEN Ce MpeACTa-
B BbB BU1, Baged HA dur. 1.2. MexaHHYHUAT UMReJaHc Zum ce Ofl-
peneis oT 3aBHCHMOCTTA

ZM=rym+jomuy+ ’u:-c-;{ (1.2)

B kuurara e BB3npHeTO Mexa-

HUYHHTE H AKYCTHUHATE BeJHYHHH d

R T DR Y
Ja ce 03HayaBar ¢ MaJKH JaTHHCKH-
GyKBH, KaTO CUMBOJIHTE 32 MeXaHW4-
HMTe BeAHYHHH HOCAT uHHeKC M,
2 CHMBO.IMTE 33 aKyCTHYHHTE BeJd-
yuHH ca Oe3 unAaekc. EnexrpuyeckH-
Te BeJUYHHH C€a O3HA4YeHU C [VIABHU
JAaTHHCKH OYKBH.

[lpu u3noasyBaHe HA BHCOKO[O~
BOPHUTEJHTC 32 BrpaxjiaHe B 03BY-
YUTENHH Tesd e Heo6XOAMMO [a ce
3HAAT TEXHHTE HOMUHAJHH M MOH-
Taxkan pasmepu. C uesn ocbuiecrss-
BAHE HA B3aUMO3aMEHSEMOCT HAa BU-
COKOTOBOPHUTENHTE, NPOH3BEAEHU OT
pasauyuu  Qupmy, MexdyHaposara
eJexrpoTexnudecka komucusa (MEK)
€ YTBLPAWJIA €HA MOpeAHild OT HO-
MUHAQXIH ¥ MOHTaHU pasmepd, Tbil
kato nokymentute Ha MEK wnmar
NpenopbYUTEaeH XapaKTep, HS BCHY-
KH MPOU3BOAMTENH Ce cboGpasssar
¢ tax. llawara crpada BbBeje B Ha-
HlHOHAJIeH CTaHAaPT NpenopbYBaHUTE
or MEK HOMiuHAJNHH H MOHTaKHHU

O~ 1 YV Y .
— e |
F ¢ :‘_—.
o—
dur. 1.2
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Tab6aunua 1.1

MoHrtaHK pa3umept, mni
Homusazeu _— e — Mununanesn
g&nno AMAMET D a3CTOSTHNE @ a3closiine d. giss:f;f Ha
i D, mm (pq)ur. 1.3 a) F&phr. 1.3 6';2 dy, mm
1 2% (20+0,5) - (3.2)
2 31,5 5 (25 1+0,5) — | (3.2)
3 40 , (31,5+0,5) - (3,2)
4 ! 50_, 40+0C,5 - 3,2
S 63_ o 50+0,5 - 4,3
6 R0 63+0,5 - 4.3
7 100 4 8)+0,8 -~ 5,0
8 125 4 100+£0,5 114+0,5 5.0
9 160 4 125+£0,5 148 +0,5 50
10 200_5, 160+ 1 184 +0,5 5,5
11 250_5 20041 233 +1 5,5
12 315 5 250+ 1 295 +1 €,5

pasmern. Te ca 1aidewn B raGauna 1.1 32 xkpbradre BUCOKOTOBOPH-
Te/H, KATO pa3Mep.Te CbOTBETCTBYBaT Ha ueprexure ot ¢ur. 1.3 ¢
#u dur. 1.3 6,

Pa3amepure Ha oBaaHHTE BHCOKOrOBOpUTEJH ca Aajenu B Taba 1.2,
KbJETO O3HAUCHHATA CHLOTBETCTBYBAT Ha Te3u oT ¢ur. 13 5.

3arpa1eHuTe B CKOGW pasMepu He ca 3a’bAXKWTENHH, T. €, ChOT-
BETHHTE BHCOKOTOBOPHTEJM MOxE fA3 GblJaT 0€3 OTBOPH 3a 3akpell-
Bane.

Ta6auua 12
! Houmunarmt pasyepd, Mountamny pasmepi, 'y Miunusaien Aname- |
Ne no s mn ! mm TLP Ha OTBOpA, mm
ped e S
- s | 2 , d,

1 20_, 315 , (16 +0,5) (25 40.,5) (3,2)

2 254 40_a (20+0,5) (31,5 1£0.5) (3.2)

3 315 5| 50 4 {25+ 0,5) (40+0.5) (3.2)

4 40 , 63_, 31,5+0,6 50+0,5 3.2

5 50_s ! 80_o 40+0.5 63+0,5 4,3

6 . 63, :100_, 50+0,5 8040,5 4,3

7 1 80, | 125, 63+0,5 100+0,5 5,0

8 100 5, | 160 80-0,5 125 50,5 5,0

9 125_, 1 2°0_; 10010,5 160+ 1 5,0

10 160, . 250_, 12510,5 2004 1 5.5

1 200 5 1315 5 16011 250 £ 1 5.5

12 2350 5 | 400 ; 200+1 3i5+1 6.5




PaaMepuTe Ha nNO-roJieMUTe BICOKOTOBOPHTeAH OH C/leiBaJ0 Ja
ce MOoJIyYaT upe3 eKCTpanoJalis, HO ToBa He e 3afbiaxuTendHo. Pas-
Mepute, aazenn B Taba. 1.1 u 1.2, ce oTHacAT CamMO0 3a BHCOKOrO-
BODUTEJIHTE ¢ KOHYCHA MeMm6paHa. KynoaHuTe i1 pynopHuTe BHCOKO-
rosopHTeNd Moxe Ja GbAaT ¢ npousBOJHH pPasMepd Ha Kopoyca u
NPOH3BOJHH MOHTAXHH pa3Mepd. Haxou mnNPoH3BOAHTeNH ce CTPEMAT
MOHTaXXHHTE pa3Mepy Ha KyMNOJHUTE BUCOKOTOBOPHUTENH Ja CHBOARAT
C Te3H Ha KOHYCHHUTE.

1.3 EJEKTPHYECKHU NAPAMETPH
HA EJEKTPORAUHAMMYHHUTE BUCOKOITOBOPHUTEJN U

BrcokoropopuTteIuTe Kato fpeoOpasyBaTesid-IBHraTtesn  HMaT
eNeKTPUYCCKM BXOA M aKycTHYeH u3xoil. Bxonnute napamerpu Xa-
pakTepusnupaT npeofpasysarens KaTo KOHCYMATOD Ha eJeKTpHYecKa
€HEprua U ce Hapuyat HEroBu €JNCKTPUYECKHN XapaKTEepPHUCTUKH. Te ca
ciaeannTe:

ITo.1H0 8x00HO eaekmpunecKko conpomusieniie (6x00eH eaexmpi-
yeckl uMnedauc). BxoJHHST enaexTpHyecku nMneganc Z,, Ha BUCO-
KOTOBODHTEMITE €€ OomnpeAe/id Karo OTHOIIEHHE HA NPHJI02KEHOTO KBbM

BIICOKOIOBOPHTEJIT eJeKTpHdecKo Hanpexenue U, U NPOTHYSIIHUS
npe3 Hero eJeKTPUUCCKH TOK [ ;

. U
Zev= ifjx_ (13)‘

34BHCHMOCTTA HAa BXOZHMA HMMIENAaHC OT YecTeTara Ce Hapuya
MMM 1aHCHA XapaKTePUCTHKA Ha BHCOKOrosopuTeas. Ta uMa TBbpae
csoeo6pa3eH xapakrep, koiiTo Tpa6ea no6pe Ja Ce No3HABa OT KOH-
CTPYKTODHTE Ha O3BYYMTEJHM Tena, THH KATO C TO3H HMMeJaHc Cce
HaTOBAapBa M3X0BT Ha eJleKTpuueckuTe pasieauteaun ¢uarpu. Cre-
undUUEHAT XO0J Ha HMMEJaHCHATA XapaKTEPUCTHKA €€ JBJAXKUH H&
tdakTa, ye BXOJAHHSIT HMNEJAaHC e TeOMEeTPUYHA CyMa OT ABa HMIle-

Jlaica — eJeKTpUYeCKHs MMnelaHc Z., Ha Heno]B:dxkHATA 600HIA W

BHECEHHSI HMMIENAHC Lg, KOATO C€ ABJAXU Ha JABHKEHHETO Ha 3By~
KoBaTa 600MHA B MarHUTHOTO Ii0Jie

Zex :Zm +Zsu- (14)

Enextpugeckuar nwMmnejaic Z,, na 606uHaTa € CBCTAaBEH OT aK~
THBHOTO i1 C'hNpOTHBAeHHEe R U coOCTBeHaTa WHAYKTHBHOCT L

Zer=R+jwl. (1.5)
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[pn BucokoroBopurenure R u L ca, Makap U B HeroJaMa CTeleH,
YecTOTHO 3aBUCUMH — C yBeJduaBaHe Ha dYecrToTata R HapacTsa, a
L wnavansBa. [lopagu Maakarta cTOMHOCT Ha L 3a HHCKM 9eCTOTH

Z.~R. UecToTHaTa 3aBucuMocT ma Z,, e fAanena Ha ¢ur. 1.44.

Zor 2
a
R
Liz
Zln 2
t
& [
|
|
]
i
|
4o £ he
/ Zax/Y <2
7
ZHDM
|
f | |
o Y20m 4 e
dbur. 1.4

Buecenust uMinesanc Z,, cCe onpejens OoT 3aBHCHUMOCTTa

B2 B2 1
L= Zy = 1 + i 1 B 1 i
Tyvjomy ‘ja‘cﬁ‘f“— Rsu —l-]wCM'*- J‘T“‘"‘m LB:
(1.6)
KbaeTO
B2
Roy== 7 ’ (1'7 a)
M
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m P
Cm=_§;‘;’z_ , (1.7 6)
Lew=cuB* (1.7 8)
EnexTpHueckata cxema, cboTBeTcTBYBaia Ha (1.6), e nameHa Ha
¢ur, 1,5. Ta e enud napanensH Tpentfill KpPbr. [i3BecTHo e, e He-
FOBUAT HMMIENAHC Ce€ H3MeHsi C 4YecTOTOTd, KaKTo € [0OKA3aHO Ha
dur, 1.46. Or roasmo 3HaueHHe B ciaydag e (ha3oBaTa pasiuKa Mex-
Ay HanpeXeHHeTO H TOKA M HefiHaTa 3aBHCHMOCT OT 4ectortaTa. OT
TOBa Ce ompenens MpeoGaanaBallUAT PeakTHBEH eJeMeHT, T. €. Xa-
paKkTepbT Ha BHeceHMs HMnenanc. B yecroruus o6xsat or O no f,
(haszara Ha TOKa B3aKbCHABA CHPAMO TasH Ha NPHJIOXKEHOTO Hampe-
wenne. ®azoBaTa pasiuKa e MOAOXKHTEJIHA H MMNENaHCBT Z,, HMa
MHAYKTHBEH XapakTep. 3a ueCcToTaTa f, HacT'bNBa napajesied peso-
HaHC H TOKBT e BbB (asa C MPHJIOXKEHOTO Hampexehue, pasoBara UM
pas/uKa € HyJa H Z,, HMa akTHBeH XapakTep, npu ToBa Z, Ro6GHBa
CBOSAITAa MaKCHMaJHa CTOMHOCT

Zon max=Ron= —— - (18)

Ilpu f, HacTrnBa pe3oHaHC, onpeieieH OT MexaHHWYHHTE mnapa-
METPH Ha CHCTEMaTa, H 3aTOBa f, ce Hapuya 9YeCcToTa Ha OCHOBHHS
MexaHHyeH PEe3OHaHC.

R L
—

o (1

Gyr. 1.5 dur. 16

3a no-BHCOKH YECTOTH OT f, TOKBT no ¢hasa u3npesapsa MpPUAO-
XEHOTO HanpexeHue, (hasoBaTa UM pasiukKa € orpunarenHa, BHece-
HHAT HUMMEeXaHC MMa KanallWTHBEH XapakTep.

3a BXOAHHA HMHAEaNC HAa BHCOKOFOBODHTEJS c€ NoJayyaBa

Zu=R-+jo L+ : — (1.9)

1 . 1
_R; +Jjw Csn+“hj wL,,
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EAekTpuueckara cxema, ChOTBeTCTBYBawia Ha (1.9), € JdajeHa Ha
¢ur. 1.6. Or Hes Moxe Ja ce NMPOCAEAH XOXT Ha MMICNAHCHATA
XapaKTePHCTHKA HA BHCOKOTOBODHTENd, JajeHa Ha ¢ur. 146 B
o6sacTTa Ha HuCKUTE 4eCTOTH Zyi~R W (hasoBara pasiuKa Mewny
NPANOKEHOTO HAMpeXKeHde H MpoTHUaIiud Tok e Hyaa. C yBesauuasa-
He Ha vyecTtoTara IO f, uMmnenascbT Z, Gbp30o HapacTea, karo (a-
30BaTa pa3avKa H XapakTepbT HA TOBapa Ce ONpeNeasaT 0T Z,, TbH
KaTO peaxTaHchbT HA MHIYKTHBHOCTTa HA GOGHHATA € Bce Ollle MalbK.
3a f, BXOMHMAT MMMNEJAHC Ha BUCOKOTOBODHTeNs HMMa aKTHBEH Xa-
paxTep, T. e. (pazoBara pasiuKa € HyJa H CTaBa MaxCHMAaJeH.

Zex max"\\’-'R"f‘Rau- (110)

C HapacTBane Ha yectoTaTa OT f, 10 f;uon BXORHHAT HMMMENAHC
HaMajfBa, KAaTO XapakTepbT My ce onpejeasi or Zs, T. €. Zs, HMa
KanallHTHBEH XapaKTep, TOKbT HM3mpeBapBa Mo (¢a3a NpHJA0KEHOTO Ha-
npexenue. B T031u o6xBar o6aue peakTaHCLT Ha Z., €TaBa CbH3Me-
PHM C BHeCeHWs KanauuTuBeH peakranc. Ilpn uecrora f. ... JIBara
peaxraHnca cTaBaT paBHH M HACTBLNBA BTOpPH pe3oHanc, Toit ¢e onpe=~
Jeasd OT MHAYKTHBHOCTTa Ha 3ByKcBaTa 60OHMHA, KOSTO € €JIeKTpH-
Yyecka BEAMYNHE, H BHECEHHTE PEaKTHUBHH eJeMEHTH, KOWTO Ce I'bJ-
AT HA MEXAHMYHOTO TPenTeHe HA MOABHIKHATA CHCTEMAa Ha BHCOKO-
ropoputess. [lopanu ToBa ce Hapu'a eseKTpOMexaHHYeH pe3OHaHC.
CobulecTBenoTo 06aue e, e OPH f; ,on BXOAHUSNT MMIENAHC HA BUCO-
KOroBODHTeJd € aKTHBeH, (a3oBaTa passHKa MeXAY NPHJI0KEHOTO Ha
BHCOKOTOBOpPHTE/IS1 HanpexkeHHe H TNOPOJeHHd OT Hero TOK e HyJa.
Tlpu ToBa BXOJHMAT HMIEA3HC B 00XBaTa Ha BB3NPOU3BEKJIHE €
MHHHMAJIEH

stmin%(lo15+l,25) R (l.“)

3a no-BUCOKH OT f; you YECTOTH BXOIQHMAT HMMENAHC HA BUCOKO-
TOBOPUTENA HENpPeKbCHATO HapacTBa, KaTo HMa HHIYKTHBEH Xapak-
Tep.
pHOMuHa/leH umnedanc. Tasnm xapakTepucTHKa Ha BHCOKOTrOBOpH-
TeAMTE Cce ompejens KaTto MMHHMAJHATA CTOMBOCT Ha MORYJa Ha II'bJ-
HOTO HM €JIEKTPHYECKO CBIPOTHBJIEHHE B YecTOTHH o6xBart Hak
YeCcTOTaTa Ha OCHOBHHUS pe30HaHC Ha BHcokoroBoputeas. CroduocTHs
Te Ha BXOJHHA HMMNEAaHC HA BHCOKOT'OBODHTEJHTE; H3MEPEHH 3a KOs-
TO M Ja e yecToTa, He TpsbBa na 6baar no-maakd ot 8090/, or HO-
MHHOAHNT HMOeJaHC.
Or yecroTHaTa XapaKTepUCTHKa HA MOJYJAa Ha BXOXHHS HMNeTaHC
Ha €JHH eJIeKTPOAHHaAMU4EeH BHCOKOroBopuTes ¢ AUPEKTHO H3N'bYBAHE,
Aanena Ha ¢wr. 1.4 6, ce Buxkaa, ue BXOAHHAT WHOeJaHc B 0o6aacTra
Ha PE30HAHCHATa YECTOTA Ha BHCOKUrosoputeas H B obmacTra Ha

15



BUCOKHTE YeCTOTH € 3HAYHTENHO MO-TOJAM OT HOMHUHAJHHA MY HMIe-
naic. TakaBa uecTOTHa XapakTePHCTHKA HA uMIelaHca e TBbpAe Gra-
ronpuATHa 3a ycmaBartess. CaMo 3a CHTHaza € 4YecTOTa [, wox KOH-
CyMUpaHaTa OT YCHJBaTeJsd MOIIHOCT € DaBHA Ha HOMHHaJAHATA MY
(npH ycsoBHe, Y€ HOMHHAMHUAT MMMEJ3HC HA BHCOKOrOBOPHUTEN €
{paBeH Ha HOMHHAJHMS TOBap Ha ycH/IBaTessi). 3a CHrHaMd C APyrH
YeCTOTH MOIHOCTTd, KOATO BHCOKOTOBOPHUTE/SAT KOHCYMupa OT YCHJ-
BaTe/d, e M0-MajxKa OT HOMHHAAHAaTa MY MOUIHOCT,

Cbr/aacHo Mex/yHapoJHUTE NPenopbKH B HallaTa CTPaHA €a CTaH-
JapTH3UPaHH HOMMHAJIHUTE UMMCIAHCH HA MPOU3BEKJAHHTE BHCOKO-
ropopuread — Taba. 1.3.

Ta6anua 1.3

Ne no pex l 1 2 3 4 5 6 7 8 9
—— i | L
Homunanes ' | l I
| mmnenanc, & | 2 | 4 | 8 .l-_wl_ﬁ_f_,?f‘ 1 50 | 100 | 400 ' 800

[Mourn BCHYKM NPOH3BOZUTENH ca BB3NPUEAH TO3H DPEJ OT HOMHU-
HaJH4 MMIEeJaHCH Ha BHCOKOTOBOPHTEJHTE.

Pe3sonancna wecmoma [, Pe3oHaHCHaTa 4eCcToTa Ha BHCOKOIORO-
pUTENHTE N0 NPHHUMI HE € eNeKTPHYeCKH NapaMeThbp, TbH KaTo T4
«’bOTBETCTBYBa Ha CBCTOSHHETO HA BHCOKOTOBODHTEJd, IIPH KOETO e
HaCcTBIM/I pe30HaHC B MeXaHWYHaTa My TpenTaina cuctema. Ho 3a
MeXaHHYHUA Pe30HaHC Ceé ChJAH [0 IOJEeMHHATa Ha eJeKTPDHYEeCKH Be-
JIMYHHH — TOBA € YeCTOTaTa, NpH KOATO MOAYABT HA I'BAHOTO BXOX-
HO CJEKTPHYECKO ChHIIPOTHB/JAEHHE HA BHCOKOrOBOPHTENS MOJydaBa
CBOSI MakCUMyM [PH Bb3XOJAUIQ U3MEHEHHe HAa YeCToTara.

Pe3onancuara vectora f, 3aBHCH OT nmapaMeTrpuTe Ha TpenTAIlaTa
CHCTEMa Ha BHCOKOTOBODHTeNs —— MacaTa m, W I'bBKaBOCTTa

— - (1.12)

fo= 2% ‘/”’MeM

Kauecmsen ¢gaxmop. KavectBenmat ¢axTop Ha enexTPoxuHA-
MHYHHTE BMCOKOIOBOPHTENM € YHCIO, XapaKTepusupailo 3aryGure B
sero. 3a y106CTBO B NPaKTHKATa ca BbBENEHH TPU KayecTBeHu dak-
topa. Te ce ompemenaT NPH Pe30HAHCHATA YECTOTA [, Ha BHCOKOTO-
Bopureast. [Ipa f, HHAYKTHBHOCTTA L OKa3Ba He3HAUMTENHO BJIHAHUE
# ce npenebpersa, 1. e. L=0.

Mexanuuer xanecmsen gaxmop Q,. . Toit ce onpenens or cxe-

Mata Ha ¢ur. 1.6 npu ycaosue, ye R=0 u e wuca0, nokassaio

M-
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KOJIKO MBTH PCaKTHBHOTO MEXaHNIHO CHHPOTUBJIEHHE X, HA e€JeMEH«
THTC Ha TpeENTAIaTa CHCTEMA NPH PE30HAHC € MO-roJMIMO OT CBhIPO-
THBJCHHETO 7, HAa AKTHBHHTC MeXaHHYHH 381‘y6ﬂ

wom
QMpszCGHR8u=—0 A B ! \/__.mM . (1.13(1)

™ ), Cy

Enexmpunecku Kagecmséer paxmop Q.. Toit ce onpenend ot cxemara
Ha ur. 1.6 npu yc/ioBHe, Ue Ryy=CO M € YHCJO, I0Ka3Ball0 KOJKO MbTH
PEAKTHBHOTO MEXAHHYHO CBHOPOTHUBJCHHE X, HA €JeMEHTHTE Ha Tpem-
TsilaTa CHCTEMa MPH pPEBOHAHC € NO-TOJIAMO OT axTHBHOTO CBApO-
THBJEHHE [ Ha 3BykoBaTa 000HHA, NPHBENEHO K'BM MEXaHUYHO

wym R Wi
Qep =wCenR =""‘B’2?:""=*;2;2W - (1.136)

[Toaen rauecmsern gaxmop Qr, TOA ce ompenels OT cxemara
Ha ¢ur. 1.6 mpu ycaoBHe, ue BHUCOKOrOBOPUTE/AT Ce 3axpaHBa OT
uatounuk ¢ R;=0 M e umcsa0, NOKAa3BaUIO KOJKO MBTH PEAKTHBHOTO
MEeXaHHYHO CBbIIPUTHBJEHUE X, HA €JeMeHTHTe HA TPenTsaIlara CUCPe-
Ma OpH pe3oHaHC € NO-TOJsIMO OT O6GWIOTO CBNPOTHBJAEHHE R, HA
cHCTEMaTa

: — I o QMerp
QTp =‘”ocauRr"'woCsn —l_+ i = QMp+er ’ (1-133)
R R,
KbIOETO
__ RR,, 1
Roy=%1R, = —:Q—+ R1 .

1.3

Eaexmpuuecka mownocm P,,. EnexTprueckata MOIIHOCT Ha BH-
COKOTOBOpUTE/Ii € €KBHBaJIeHTHA Ha MOIHOCTTA, KOATO ce pasceiBa
BBPXY CBHNPOTHUBJCHUE, paBHO HAa MOJY/A HAa HOMHMHANIHA HMOEAAHC
(Zxox) Ha BHCOKOTOBODHTENf, NpU HalpeweHHe, PaBHO Ha Hanpexe-
HHETO Ha BXOJBUTE KJEMH Ha BHCOKOroBopureas. Ta ce ompexmes
OT H3pasa

2
P Vo . (1.14)
lZﬂOM|

Iacnopmua mouynocm Phacn, [lacnopriaTa MoIIHOCT Ha BHCOKO-
rOBOPUTE/]HTE XapakTepuaupa TAXHaTa MexXaHHuHa 3ApaBuHa. Ta ce
onpejeast OT NPOM3BOAUTENS B Pe3yiTaT HA MPOABLAXKHTENHH MSMUT-

2 KoucTpyupaHe Ha O3ByUATeARH TeJa 17



BaHH#A C [OMOIITA HA UIYMOB CHrHAJ, COTBETCTBYBAIll MO CHEKTpaJ-
Ha OJABTHOCT HAa CpefHaTa CTATHCTHYHA NABLTHOCT Ha €lHa MYy3HKaa-
Ha ujd rosopHa kapTuHa. Ciael nNpoABL/XKHTENHO Bb3jeHCTBHE Ha
wysmoud curnaa (100 h) BucokoroBopuTensT TpsiGBa na 3amasH CBOH-
T€ eJeKTPHYeCKM KauecTBa M MeXaHHYHa LAJIGCT H Ja He NpOABABA
edekTd HA 3BbHTEHE, XPHITEHe W APYrH, KOHTO MpeyaT Ha HopMaJ-
Hoto My dyHxkuuoHupane. EdexruBHata CTOHHOCT Ha MOLIHOCTTA Ha
LIYMOBHS CHI'HAJ, KOATO BUCOKOrOBOPHTEIAT BCE Oule H3'bpiKa, npel-
CTaB/sBa Heropara macnopTHa MOLLHOCT,

Homunansna mownocm P,,,. HoMunannata MOIHOCT Ha BHCOKO-
roBopHTeas ce O1pefeds M o6sBABa OT UPOM3BOJAHUTENS C OrJjeld Ha
npenuasHayeqHueTo My Mpu ekcnaoarauusta. To3u napaMeTsp e CBBP-
33aH C Bb3MOXHOCTHTE Ha CJACKPOAKyCTHYHHA npeobpa3yBared Aa
B'b3NPOH3BEN A NPOJBIKUTENHO BpeMe My3uka M rosop. Homunan-
HaTa MOLIHOCT Ha BHUCOKOTOBOPHTeNS ce neduHHpa H KaTO MOIIHOCT
Ha ycuJIBaTeJ]sd, KbM KOHTO BHCOKOrOBODHTENSAT MOXe ga paGoTH npo-
AB/MKUTENHO Bpeme, Ge3 Aa HACTBHAAT B HETO €JIeKTPHYECKH HJH Me-
XaHWYHH moBpefd. B HHUKaKBB cayuail He OWBa 1a ce CMATa, 4Ye HO-
MHHA/JHaTa MOMIHOCT HAa eJHH eJIeKTPOaKyCTHYeH npeobpasyBaTen
npeAcTaB/isBa CHHYCOH/1/IHATA MOIIHOCT, KOSTO TOH MOXKe Ja B'b3Npo-
M3BEXa NPOLB/KUTENHO BpeEMe.

Marcumarna cunycondarda mowmocm. ToBa e eneKTpHYeckara
MOILLHOCT Ha TPOJB/UKHMTENEH CHHYCOHAReH CHTHal € 4YeCTOTa, Ch-
AbpXaunla ce B HOMHHAJHHA 4yeCTOTeH 06xBaT, KOATO BHCOKOT OBOpHU-
TEJAT MOXKe Ja H3bpXa NPONBKUTENHO Bpeme, 6Ge3 fAa HACTLIAT
€JIeKTPHYECKH MM MEXaHHUHH HOBpe.H.

My3suxaana mowrocm. TS xapakTepusupa HHCKOUECTOTHHTE BH-
cokoropoputesd. Onpenenas ce KaTo MaKcHMaJHa CHHYCOMIa/iHA
MOIIIHOCT, KOATO BHCOKOTOBODPHTEJAT MOXKE Ja HU3NBPXH 3a KpaTKoO
BpeMe ne nosede oT 0,2 s B uyacTTa Ha HOMHHAJHHS 4ecTOTEH OGXBar
nox 250 Hz. [TapamerbphT MysHka/ssa MOIHOCT Ce H3NOJ3yBa Ipe-
OuUMHO nipu BUCOKoroBopHreaute or Hi-Fi kaac.

Pabomua mowrocm. ToBa e enexTpHYeCcKaTa MOUIHOCT, Nojane-
Ha Ha BXOJZAa Ha BHCOKOTOBOpPHTeJd, NMOJA JE€HCTBHETO Ha KOATO TOM
Ccb3JaBa onpejeseHo 3BYKOBO HaJagrade. Msnonsysa ce TJaBHO RpH
BHcokoropopureaure ot Hi-Fi wkimac. Omnpegpens ce (cbraacho
DIN 45500) xaTo ejJeKTpHYecKa MOLIHOCT, OT KOSITO BHCOKOTrOBO-
puteaAaT cbp3gaBa Ha 1 m cpenso 3ByKoBo Hajadrane 1,26 Pa B 06
xBata oT 100 xo 8000 Hz. Husoto My e 96 dB. Cwraacuo c¢ mpe-
nopbiute Ha MEK cpesHoTo 3ByKOBO Hansrane TpsiGBa ja Obje
1 Pa (uuso 94 dB) mpu enHaxkBu APYFH ycaoBus.
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1.4 EJEKTPOAKYCTUYHH XAPAKTEPUCTHKU
HA BUCOKOI'OBOPHTEJIMTE

YecmomHa xapaxkmepucmuxa HA 38YK080mo Harsizane (4ecTor-
Ha XapaKTepucTHKa). T# NpelcTaBisBa 3aBHCHMOCTTZ Ha CBH3A4BaHO-
TO OT BHCOKOLOBOPHTCJS 3BYKOBO HaJfraHe OT yecTorata B TOYKa,
HaMupalla ce Ha OMNpeleJeHO Pa3CTOofiHHe OT paGOTHHA MY UEHTHD,
OpH NOJLbPKAHE HA MOCTOSHHO HAampexKeHue Ha BXOJHHTE MY KJAEMH.
OGHUKHOBEHO TOYKATAa, B KOATO Ce H3MepBa 3BYKOBOTO HaJsfraHe, ce
HaMHpa BBpXY paGoTHaTa oC Ha BACOKOTOBODHTENS, HO 3a onperneJsa-
He HaCO4Ye€HOCTTA Ha H3/J'bUBAHE HA BHCOKOTOBOPUTEJHTE (€ H3MEpBa
3BYKOBOTO HandraHe Karo (byHKUWs Ha yecToTaTta [0 HanpaBJeHHUe,
CKJIOYBAINO onpefeseH bI'ea C paGorHara oc. Ha ¢wur. 1.7 e noka-
3aHa MpHMEPHA YeCTOTHA XapaKTePHUCTHKA Ha BHCOKOTOBOPHTE.

L =20¢y§,5/8

90 L ’DO ::20_/’»(/0[2

80\
70 - ]
i
| |
60t | |
l 1
A o o iz
S0 w0 200 s00 w00 z0m s0r w000 2n
g L 24 7
dur. 1.7

Egexmusen wecmomen obxsam Ha 8s3npoussexcoane. Yecror-
HHAT 00XBAaT, B KOHTO BHUCOKOrOBOpHTeasT edeKTHBHO mnpeobGpa3dysa
eNEKTpHYeCcKaTa €Heprusi B €HEPrusi Ha 3BYKOBOTO ToJe, Ce HapHya
edexTHBen o6xBat Ha BB3Npou3BexjaaHe. Tolf ce ompeldeas KaTo
06XBaT Ha YECTOTHATA XaPaKTEPHUCTHKA HA BHCOKOTOBODHTEJS, B KOH-
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TO 3BYKOBOTO Ha/AdraHe Ce NMOHWXKaBa C He HOBeYe OT ejua omnpene-
JieHa CTOHHOCT [0 OTHOUIEHie HA CPCAHATA CTOMHOCT HA 3BYKOBOTO
Hajfrave B Ja1CH YeCTOTeH 0O0XBaT. 3a BHCOKOroBOpHTEJaHTE 33 06-
1ma ynorpefa AafeHUST 4ecToTeH 0GXBAaT € C ILNMPOYHHA eja OKTa-
Ba, B KOATO cpejHAaTa CTO/HOCT Ha 3BYKOBOTO HaJssraHe e Hai-roas-
Ma. 3a Bucoxorosopureaute ot Hi-Fi ksac e yecrotauar o6xpar
ot 100 no 8000 Hz. [omycTumara CTOHHOCT Ha NOHHXKA&BaHE Ha 3BY-
KOBOTO HaJfiraHe 3a BHCOKOroBOpUTeaHTe 3a o6wa ymorpeba e 10—
12 dB, a 3a sucoxorosopuremure ot Hi-Fi xaac — 8 dB.

Hoana epanudna yecmoma. Tosa e wuai-HHCKaTa dYecTOTa Ha
edexTHBHUA yecTOTeH o6xBat

Iopra 2panutia wecmoma. Tosa e Hali-BHCOKaTa 4YecToTa OT
edeKTUBHAA uYecToTeH o0xBar.

Ha ¢wr. 1.7 ca onpeaenenu noasata rpaHHYHa yecrora f,, ropua-
Ta rpaHHyHa YecTora f, ¥ ePSeKTHBHUAT yecToTeH 06XBaT Ha Bba-
nponspex zave. 3a 6asa e npuera cpenHara cTOHHOCT HAa 3BYKOBOTO
HaJsraHe B OKTasaTa C Hail roJsMa 4YyBCTBHTE/JIHOCT MDH AONYCTHMa
CTOHHOCT HA NOHHXKAaBaHe HA 3BYKOBOTO HAJAr@HE 3a TCpaHHUHUTE
yecroru 10 dB.

Homunanen wecmomen o06xsam — onpeleas ce OT [POM3BOAH-
TeNs H NpeACTaB/isiBa OOXBAaTBHT OT YeCcTOTHaTa XapakTepuCcTHKA, B
KOHTO INPOM3BOAUTENSIT rapaHTHpa OOfBeHUTE mapaMeTpu Ha H3je-
aneTo. Toli e yacT or edeKTHBHUS YECTOTeH 06XBAaT Ha Bb3NPOH3-
BEX/aHe WAU Hall-MHOro ChBMaja ¢ HEro, HO B HHUKaKLB CJay4ai He
Moxe 1a Oble HO-IHPOK.

Hepasrnomeprocm na wecmomuama xapaxmepucmuxa M. Pa3nu-
KaTa MeXAy HHBATa HA MaKCUMaJNHOTO M MHHHMAJHOTO 3BYKOBO Ha-
Jdrase B JafieH YECTOTEH ODXBaT (e Hapuya HepPaBHOMEPHOCT Ha
YyeCcTOTHATA XapaKTEPHCTHKA B TO3H oOXBaT M Ce u3pasfiBa B JelH-
Geau (dB).

Ha ¢ur. 1.7 ca ot6Geasizanu HUBOTO Lo Ha MaKCUMAMHOTO 3BY=-
KoBO HaJdraHe P,., HUBOTO L,;, Ha MUHHMAJHOTO 3BYKOBO Hajsra-
He Pny, W HepaBHOMEDHOCTTA HA YECTOTHATA XxapakrepuctHka M.

Xapaxmepucmutna wyscmsumesnocm A,. Tosu napamersp no-
Ka3pa e(PeKTHBHOCTTA Ha Npeobpa3yBaHe Ha €JICKTPHUECKATa €Heprus
B eHEPrUs Ha 3BYKOBOTO IoJe. BbB Bpb3Ka C XapakTepHCTHYHATa
YYBCTBHTEJIHOCT TPAGBa za ce onpesesd W NOHSTHETO CPeLHO 3BYKO-
BO Hansrase P, KoeTo e cpPeJHOKBajpaTuyHaTa CTOHHOCT Ha 3BYKO-
BOTO HajdraHe, C'b3IaBaHO OT BHCOKOTOBODHTEJd 3a OnpeJefeH yec-
TOTeH 00xBaT B JlaJicHa TOYKa Ha cBoGoaHOTO 3BykoBO moJe. Ompe-
Jens ¢e C H3pasa

2 2 2 by
P, = \/i’i&”sf e P (1.15)

n ?
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KBAETO Py, . . . P, €2 3BYKOBHUTE HaAATAHUA 32 oOmpeneeHy YeCTOTH,

n — OpOAT Ha YeCTOTHTE OT KALEH UecToTeH 06-
XBaT, 32 KOMTO € H3MEpeHO 3BYKOBOTO Hajs-
rate.

YcpennasaneTo ce M3BBpUIBA MO CTOHHOCTHTE Ha 3BYKOBOTO Ha-
JgTdaHe 3a YeCTOTATE OT CTaHJapTHaTa uecToTHa nopeiunua {19], yyacr-
ByBallld B UeCTOTHHSI 06XBaT, 3a KOHTO Ce onpejgens CPeAHOTO 3BYKO=
Bo Hajarase. CpelHOTO 3BYKOBO Ransirake ce ompezaecas 8 Pa, a He-
roBoTo HMBO cnpsMo Haxasraseto 2.107% Pa — B ngeunbeau (dB).

UyscTrateaHocTra A ce ompejeis KaTo OTHOLIEHWE HA CPeAHO-
TO 3BYKOBO HajifiraHe ., €b31aBaHO OT BHCOKOrOBOpHTENd 3a ofipe-
HesneH yecToTeH 06XBaT MO Mocoka Ha paGoTHATa My OC Ha pascTOs-
Hie 1 m oT paboTHusa MY UEHTHP, KbM KBalpaTeH KOpeH OT CTOH-
HOCTTA HA NOJaBaHAaTa €JIEKTPHYECKA MOIHOCT

A= Do Pa_

Pes vW

Xapaxmepuciiika HQ HACO4€HOCH HA BUCOKOTOBOPHTEJIUTE € 3aBH”

CHMOCTTa Ha 3BYKOBOTO Ha/fTaHe, CbH34aBAHO OT BYCOKOTOBOPHTES

B llajeHa Touka B or brbaa 6, sakmouen Mexny paboTHaTa My oc

H [OCOKAaTa KbM Toukarta B.

XapakTepuCTHKHTE HAa HACOYEHOCT 3aBHCAT OT YeCTOTaTa U 3aTe-

Ba ce onpefesaT 3a INOpejuna YecToTd, PaBHOMEPHO pasnpejeneHH

B HOMUHA/JHWA YeCTOTEH OOGXBAaT, HAUPHMEpP Npe3 efHa OKTaBa. 3a BH-

COKHTE YeCTOTH BHCOKOTOBODUTE/JUTE H3JABYBAT TBBPIAE HACOYEHO.

Arxycmuuna MowHocm e TbJHATA aKyCTHYHA €Heprus, H3JAbyeHa

OT BHCOKOFOBOpPHTENM 3a eauHMua BpeMe. lI3meppa ce BBB BaTOBE.

Koeguuyuenm Ha nosezno Oeiicmsue v, e OTHOIICHHETO MeXLY

H3TBHYEHaTa OT BHCOKOTOBOPHTENS! aKYCTHYHA MOIUHOCT P, U moja-
BaHara eJeKTpuuecka MoliHocT P, 3a Jaaera yecrora f:

Pa

= . 1.17
Na pm ( )

Heauneiinu usxpusssanus. Tlog toBa NoHsTHe ce pasbnpa nosed-
BaHETO HA KOMIOHEHTH B H3/'b4BaHHA OT BHCOKOBODHTEJd CHIHAJ,
KOUTO OTCBCTBYBAT B CIEKT’bPa HA BXOJAHUS €JEKTPHUECKH CHrHAa/J H
ce 06yCAaBAT OT HCJHHEHHOCTTAa HA BHCOKOTOBOpHTENd. 3BYKOBeTe,
AbAXAY Ce Ha PasTpenTaBane Ha IMACHTO WAH HAa APYIH eNeMEeHTH
Ha BHCOKOrOBOPHTEJs, KOUTO HE Ca MpenHa3HayeHW Ja W3J1byBaT, HE
TPsi6Ba Ia Ce KAaTeropu3upaTt KaTo HeJWHEHHH WsKPHBABaHus. Te ca
3BLHTEHE.

HeaunelnuTe N3KpUBsABaHKS Ce OLEHABAT NOCPeACTBOM KoedunueH-
Ta Ha HeJuWHEHHHM MH3KDUBSIBAHHS, KOHTO Mpe/ACTaB/ifBa OTHOUICHHE

. (1.16)
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MeXAy CHEeKTPAJHATE KOMIOHEHTH Ha H3/'bYBaHHA OT BHUCOKOIOBOPH-
TeJst CHMHAA, OTCBCTBYBAaIM B CHEKTHPA HA BXOILHHUA e€JEKTPHYECKH
curnaj, obycsoBeHd OT HeJuHefiHOCTTAa Ha BHCOKOTOBODHTENA, KbM
obmus H3xodeH cHruas. ChulecTBYBAaT Pas3/iHYHM HAUHHH 34 KOJAWYECT-
BEeHa oOlleHKa Ha HeamHeHHHTe CBOMCTBA HA BHCOKOroBoputeauTe. 3a-
cera Hai-IIMPOKO Pa3NpOCTpPaHeHWe € TOJAYYHI METOABT Ha XapMo-
HUYHUTE H3KPHBABAHUS.

Xapmonuuno u3xpusssare ce Hapuya HelHHEHHOTO H3KpHBfABaHe,
KOeTO Ce 1oJyyasa npH NOJaBaHe Ha BHCOKOTOBODHTE/S Ha CHHYCO-
HIaJeH eNleKTPHUECKH CHr#al ¢ ejHa onpeleneHa yecrora f, Koedu-
IHEHT HAa XapMOHHYHH H3KPHBABAHUA OT 7-TH pel dx, Ce HapHya OT-
HOIIEHHETO MeXJy 3BYKOBOTO HajsAraHe p, € yecrorara nf u oGmio-
TO 3BYKOBO HanfraHe p, KOHTO Ce€ NOJyyaBaT NpH TlOfaBaHe Ha BHU-
COKOrOBOPUTEAA HA CHCHAM C ONpejesneHa eneKTprudecka MOUHOCT P,
H vecroTa f:

— p”

din =1 (1.18)

Cymaper Koeduyuenm Ha xapmoHuuHu usxpusssaniss (xoedu-
[HEHT HAa XapMOHHULMTE) ce Hapuya edeKTHBHATA CTOWHOCT HA BCHUKHU
KoedUUMeHTH Ha XaPMOHHYHH WSKDUBSIBAHKA OT n-TH pej NpH n=22:

dr =\ dppt it . . +dpe (1.19)

C pmocraTpuHa 3a MpPaKTHKATA TOYHOCT d; 3a BUCOKOTOBOPHTE/U-
Te MOXE la Ce ofpelesad CaMO ype3 Koe(HUHEHTHTE HAa XapMOHHYNH
H3KPHUBHIBAHUA OT BTOPH H TPETH pel.

CoulecTsyBa M ApPYr MeTO] 3a OLEHKA HeJWHEHHOCTTa Ha BHCOKG-
TOBOPUTEJIATE — IMOCPEACTBOM HHTEPMOJYJALHOHHATE H3KPHBSBAHHA.
ViBTepMOAYyaUHOHHO H3KDHMBSIBAHE C€ Haphya HeJAUHEHHOTO W3KpHBA-
Bage, KOETQ Ce I0Jy4aBa IpH NoAaBaHE HA BHCOKOrOBOPHUTENs Ha ABa
CHHYCOHNA/IHU CJEeKTPHUYECKH CHCHajma C 4ectoTta f, H f,, efHara OT
KOHTO (f;) e MHoro mo Hucka ot apyrara (f,). Koedbuuuenrsr na us-
TepMOAYNalHOHRUTE M3KPUBSABAHUS OT #-TH pel d;, [peAcTaBasBa OT-
HOIIEHHRTO MEKAY CTOHHOCTHTE HA CIEKTPalHHUTe KOMIIOHEHTH Ha
Cb3IaBaHETO OT BHCOKOrOBOPHTEJS 3BYKOBO HaJfira€e ¢ 4ecToTa
fit(n-1)f; 3a n>1 4 Ha 3ByKOBOTO HA/fraHe C YECTOTA f,.

CymapuuaT koedHIHeHT HAa HHTEPMOJYJALHOHHA H3KPUBABAHHA 3a
BHCOKOTrOBOPHUTE/HTE c€ OnpeReta upe3 dyo W d:

di = \Jafy+d3- (1.20)

Tpabsa na ce 3Hae, ye MEXIY XaPMOHHUHHTE H HHTEPMOJY/IalUOH-
HUTe H3KpUBfABAaHYWA BHHAru ChbuiecTByBa HAKAKBAa 3aBHCHMOCT, XaTo
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B HAKOM CJAYYaH Tst MOXKE Ja C€ UPeACTABH C aHAMHTHYEH H3Pa3; a
B ApYyru He Moxke. BHcOKoroBopureJs, xodTO HMa roasM Koe(dHIIHEHT
Ma XapMOHHYHYM W3SKDHBABAHHUA, 1€ HMA H ToadM Koe(dUUHEeHT HA HH-
TePMOJYA4LHOHRY H3KPUBSBaHUA ¥ 00paTHO,

OuensBaneTo Ha HeAWHEHHHTE CBOHCTBA HA BUCOKOTOBODUTENHTE
ype3 koedHIHEHTa HA UHTEPMOJAYJAUMOHHKH M3KPHBSIBAHUSA HE € J0CTa-
TBYHO curypuo. [IpH BucOKOroBOpHTE/HTE € IOCTAaT'bYHO Jia ce 3Hae
rojaeMuHaTa Ha KoedulMeHTa Ha XapMOHHYHH W3KDHBSBAHHSA B HOMH-
HaJHUA YeCToTeH 06XBaT HJIH AOPH B YaCT OT Hero, 3a Ja ce OLEeHH
TAXHATA HEJUHEHHOCT.

ITpexodnu npoyecu. Te ca cBBP3aHH C HUHEPTHOCTTA Ha BHCOKOrO-
BOPHTEJIHTE, KaTO eNeKTPOMEXaHHYHH NpeoGpasyBatenan. AKo najgeH
BHCOKOF'OBODHUTEN M3/JbYBa CHTHAJ C oNpeje/sieHa YecTOTa M BHE3anHo
ce MpekpaTH NMOJaBaHETV HA EJNEKTPHYECKAa eHeprus, .BUCOKOTOBODHTE-
JAT Ule NPOABMANKU A3 U3JIbYBA Olle H3BeCTHO BpeMme. VmeHHO TOBa
BpeMe TpEeCTaB/sBa BPEMETO HAH NPOABKHTENHOCTTA Ha MpPEexoMHH-
Te npouecH. I'IpH BkJIIOUYBAHE HA BHCOKOTOBOPHUTEAS K'BM JalNeH eNeKT-
pHUeCKd curHan TOH NOCTENEeHHO 3arodBa Ja H3/1byBa, KaTo chej
H3BECTHO BPeMme, KOETO e CBHUI0 BpeMe Ha MPeXOJHHTE npolecH, A0-
CTHra YCTAaHOBEHHS CH peXHM.

[lIpoxbmxuTeanocTra Ha NpexOJHUTE MPOIECH HA BHCOKOTOBOpPH-
TeJNWTe e MHOTO BaXKHa TAxHa xapakrtepucrtuxa. [Ipm Bn3npoussexna-
He Ha My3uKa WIH TOBOp BHUCOKOTOBODHTEJAT € MOJJIOXEH Ha Henpe-
KBCHATH NMPOMEHX HA aMIVIMTY/ATa M YECTOTHHSA CIeKThD Ha MOJaBa-
HUsi cUrHajg. Moxke na ce kaxe, Y¢ BHCOKOTOBODHUTEJST HOPMAJHO
(yHKIHOHMDPA B npexojeH pexuM. AKO NpexoJHHTe TIporecH Ha Aa-
JeH BHCOKOTOBODHTEN ca MHOTO MPOJB/AXKHTENHH, TOH Ie BB3NPOH3-
BEXJa MHOTO JIOUIO MYy3HKaJHHTE U TOBODHH KAapTHHH HE3aBHCHMO
OT TOBa, Ye OCTaHa/JHTe My NapaMeTpH Morar fa 6hxat MHoro j06-
pn. He 6uBa na ce 3a6Gpass, ue mapamMeTpuTe Ha BHCOKOTOBOpPHTE-
JuTE Ce ONpeleqaaT NpH yCTaHOBEH PEWHM, cled KaTo npexo]HH-
Te NpouecH ca npukJloYeHH. KoJaxkoTO no-kpaTkH ca NpexohHuTe
MPolecH HAa BHCOKOTOBOPHTE/MTE, TOJKOBA HO-eCTECTBEHO Ie 3BYuH
BB3NPOU3BEKAAHATA OT HEMO MY3HKA WJX TOBOP.

1.5. BH1OBE EJIEKTPOOUHAMHUYHHU BHCOKOIOBOPHTEIIH

B 3aBucHMOCT OT TOBa naau BHCOKOTOBOpUTENNTE Ca npelHa3Ha-
YyeHd Jla BbL3NPOH3BEXKIAT CaMOCTOATENHO Neaud 3BYKOB CHEKTBD,
KOHTO CBHLIECTBYBA KaTO €JeKTPHYECKH CHUrHaJl Ha H3XoJa Ha Jaje-
HO paavOTEXHHUECKO yCTpOﬁCTBO, HJIH CaMO OrpaHnyeHa 4acT OT He-

23



ro, Te GHBaT: IIMDOKOJEHTOBH, HHUCKOYECTOTHH, CPEIHOYECTOTHH H
BUCOKOUYECTOTHH.

IHupOKONIEHTOBH BUCOKOTOBOpHTEAH. (OCHOBHHTE M3HCKBaHUSA
KDM TAX Ca: BHCOKA YYBCTBUTEJHOCT, IUMPOK e(deKTHBEH YeCTOTEH
o6xsar Ha BB3MPOH3BEKAAHE, HHCKA LIEHA, TEXHOJOTHYHO BHUCOKO-
TIIPOU3BOAUTENHO NPOH3BOACTBO M CPABHHTENHO MaJIKH HeJAHHEHHH H3~
KDHBSIBAHHA ¥ HEPaBHOMEPHOCT HA YECTOTHATA XapaKTepHUCTHKA.

Tesu BHCOKOrOBOpHTENH ce KOHCTpYUpaT Ha 6asaTa Ha KOMOPO-
MHC MEXAY H3MCKBAHETO 33 BHCOKA YYBCTRUTEJIHOCT H M3HCKBAHETO
3a Ma/sKa HCPABHOMEPDHOCT HAa 4YE€CTOTHATA XapaKTePUCTUKA, MAaJaKH
HeJNHHeHHH H3KPHBABAHWS M KPaTKH TpeXofHH npouecH. Komnpomu-
CBbT € B NOJ3a HAa YYBCTBUTENHOCTTA, KaTo OCTAHAJAHTE NapaMeTpH
ca B paMKuTe Ha JONMyCTHMHTE HOPMH 32 HOPMaJHO BHL3NPOHU3BEXKJa-
He. OCBeH TOBa CTECHSIBAHETO HA HOMHHAJNHHA uecToTed oOxBaTr ce
OCBbILECTBABA €IHOBPEMEHHO upe3 yBe/HuYaBaHe Ha NOJHATA TPaHHYHA
YyecToTa H Hama/jdBaHe Ha TropHaTa rpaHHYHA YecTOTa, Taka Ye NpH
Bb3NPOU3BENK/IaHe AA HE Ce NOoJuepTaBaT HHUTO HMCKUTE, HHTO BHCO-
KHTE YecTOTH.

HuckouecTorhu BucokoroBoputedu. Te Tpabpa na BL3NPOU3BEK-
naT curHany ¢ yecrotra go 2000—4000 Hz. B cayuait ue paGorar
CBBMECTHO H C'hC CPEJHOYECTOTEH BHCOKOTOBOPHTEM, [OCTAaTBUHO €
Ja BB3NPOM3BEWAAT CUrHamu ¢ yectora A0 500—800 Hz. Caenosa-
TEJIHO Té ca OCBOGOAEHH OT M3HCKBAaHETO Aa BB3NPOU3BEKAAT edek-
THBHO BHCOKHTE YECTOTH, @ B HAKOM CJyYaH — H CPEAHHTE YECTOTH.
KbM THX ce 3aBHUIABAT M3UCKBaHWATA 32 e()eKTHBHO B'b3NMPOM3BENKa-
He Ha HHUCKHTE YecTOTH.

PaspensHeTo Ha YeCTOTHHA CIEKTHP Ce peaausHpa NpeiauMHO B
anaparypa ot Hi-Fi xmac. Tosm ¢axkr onpexens u ocranaaute
HSHCKBaHHAd KbM HHCKOYECTOTHHTE BUCOKOTOBOPHTENH — MAJKH HeMu-
HElHY W3KPHUBSABaHHS, MaJKa HEPABHOMEPHOCT HAa YEeCTOTHATA XapaKTe-
PHCTHKA, KPAaTKH NPEXOJHH NPOLECH, HEHaCOYeHo H3/byBaHe. XapakTe-
PHCTHYHATA YYBCTBHTEJIHOCT He € OT OCHOBHUTE NOKasaTeqd Ha BH-
COKOrOBODHTEJS, Thil KaTO He0OXOAUMOTO 3BYKOBO HaJfiraHe ceé Cb3-
JlaBa ype3 Npeo6pasyBaHETO HA NO-TOJsSIMA €JEKTPHYECKa MOIIHOCT.
ToBa e egBa OT NPHYHHATE HHCKOYECTOTHHTE BHCOKOTOBOPHTENH 12
Ce XapaktepusHpaTr C roJasama naclioprHa HJAX HOMHHaJ HA MOIIHOCT.
lomemuTe MOUIHOCTH ca NPOAHKTYBAHH M OT M3HCKBAaHETO 33 HEH3KPH-
BEHO BB3NPOH3BEXJAaHe HAa 3BYKOBH KapTHHH C TOJAM AHHaMHYeH
06xBaT.

KoHCTpYKIMATA HA BHCOKOrOBOPUTEAs TpsGBa 12 MO3BOJsIEA IO-
JsiMa aMmIIMTyJla Ha TMOJBHXHATA My CHCTeMa, 0e3 Ja Bb3HHUKBAT He-
JHHEAHH W3KpuBfABauusi. EtTo 3ailo e Heo6x0AMUMO I'bBKaBOCTTa Ha
OKayBaHE Aa OCTABA IOCTOSHHA OpPU 3HAYMTCJHH OTKAOHEHHS OT paB-
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HOBEeCHOTO ToJjoxeune. ToBa ce peanusupa, KaTo TpPeNTHJAKATa ce
KOHCTPyHpa C'bC CpPaBHUTENHO TIoOAAM AHaMeTbp, a IMbHKHTE Ha MeM-
OpanHata MMaT CPaBHUTEAIO ToJsgMa NOBBPXHOCT. OnacHoCcTTa OT W3-
J'bUBaHe HA T'BHKUTE ce u30arsa, KaTo te Ce u3paborpat OT MarepH-
al ¢ rojaeMv BLTpelIHd 3ary6M KaTo KaydyyKoBa CMeC WJH FyMmupan
naat. Jo6bp pesyaraT ce noJy4yaBa NpH H310/13yBaHETO Ha MHKPQ-
nopecra Kayuykosa cmec. 3sykoBata OobunHa Tpabsa Aa Obnre 3Ha-
YHTEJHO MO-BHCOKA OT BHCOUMHATa Ha paboTHATa BBILYIUHA MEMIU-
Ha, C KOETO ce H36ArBaT HeNMHeHHUTEe M3KPUBABAHHA NPH TOJEMHTE
amnantynn. [IpoBoJHUKBT HAa 3BYKOBAaTa GoGWHA € CLC CPAaBHHTEJHO
roasM IMaMersp, 3a Aa M3AbPXKa I'OJEMHTE eNeKTDHYeCKH HATOBapBa~
HUsi, [la HE Ce paspyilaBa MpPH KOHCYMHpPaHeTO Ha rojsma eJeKTpH-
yecka momuoct. HaBusa ce Bbpxy aaymunuero ¢oJno 3a no-a06po
oxJakjane,

3a 10-7106p0 BBL3NPOH3BEKAAHE HA HUCKHTE YeCTOTH € HeoOXOmH-
MO IJIouITa Ha mMemOpaHara jga ObJAe roJasgMa, HO TOBA C€ OTpaHHYaBa
oT pa3Mepuie Ha Bucokorosoputeas. Camata MmemOpana TpsibBa na
6bje AOCTAaTBLYHO SApPaBa, 32 Aa He ce OrbLBa IOA JAEHCTBHETO Ha
3HAYUTENHN eNeKTpoavHamuuau cumm, C unes yBeJuyaBaHe MeXaHHYHA-
Ta 3/IpaBHHA M BBTPEIIHATe 3ary6u HaloCAel’bK B LENYJO3HHTE cMe-
cd 3a MeMOpaHu, HA HUCKOYECTOTHH BHUCOKOTOBODHTENH Ce MNOCTaBSAT
PasanyuHA [IPUMECH.

PaGOTHHAT MarHUTeH MOTOK Ha HHCKOYECTOTHHTE BHCOKOTOBODHTE-
Ju Tpadea jga Oboe JOCTAaTBYHO TOJFM, 3a Ja ce IoJayvyaT KpaTKH
npexoiud npounecH. [lopaJu ToBa MarHUTHATE UM CHCTEMH Ca roJe-
MM M Macata HM Joctura Ao 4—5 kg.

Enud oT pexJaMH4TE NapaMeTpH € roJeMHHaTa Ha paboTHHA Ma-
THUTEH MOTOK — KOJKOTO € MO-TOJISIM, TOJKOBA I10-BUCOKO Ce OHEeH:
Ba HHUCKOYECTOTHHAT BMCOKOr'OBOPHTE.

Hamara npoMHLIIEHOCT NPOHM3BekJa IIHPOKA TramMa OT HHcKouec-
TOTHH BHCOKOTOBOPHTENH, H3NOJ3YBaHH B Pa3jHuHH O3BYUHTEJIHH TC-
Jla H no3BOJSBaI(M Ja c€ u3paGoTAT BHCOKOKAYECTBEHM aKyCTHYHH
cucteMn B JIOGHTENCKH YCMOBHS,

Hucxowecmomnusam sucoxozosopumen mun BKHO 832 e ¢ Ho-
MuHajeH guamersp 125 mm, [lacnopraata my momuoct € 20 W, Ho-
MMHAJHHST My uMmnejaHc — 8 €, a pe3oHaHcHaTa My YecTora ¢ He
no Bucoka ot 60 Hz. [lpoussexxna ce ¢ okCHZHA MarHuTHA CHCTEMA3,
KaTO HOMHMHAJAHHAT JUaMeThD Ha 3BYKoBata My 6ofuHa e 25 mmi.
I'bHkuTe Ha Bucokorosoputren Tun BKHO 832 ca or rymmpan
IJiaT, KOETO € MPEANOCTaBKA 3a MalJK{ HeJHHEHHH W3KPUBSBaHHUH,
Ha ¢wr. 1.8 ca nazenn decToTHaTa My xapakTepucTuka no octa 0° u
Ha 15° OT Hesi, CHETH CbC CHHYCOMJANEH cHlHad B CBOGOAHO 3BYKO-
Bo noae (GesexoBa KaMepa) Ha pascTOsSHHe 1 M npu eJeKrpudecka
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momHuocT 1 W M uMmmemaHcHaTa My XapakTepuctuka, [Ipoussexna

ce BHCOKOTOBOPHTEN C'bC CBIIMTE MapaMeTpd M pa3MepH, HO C HOMH-

HasneHn umnejgadc 4 Q, yuero THnoBo o3HaueHue ¢ BKHO0822,
Hamocnex bk ocBeH nocoueHHTe mnapaMeTpH Ha HHCKOYECTOTHHUTE

A

/.P,db’ “Z,Q

770

T

Z 192
|16
S0 48
14
30 ! L { f { i I ! -
20 50 wg 200 500 1000 2000 5000 10000 20000 f, Hz

dur. 1.8

BHCOKOFOBODHTE M ce 06sBABaT W peluia Jpyru IMapaMeTpH, oIpe-
JeJiM MexaHHyHata TpenTsula cucremMa., Tesu napameTrpu ce OT-
HacsiT 110 €JIEMEHTH, KOUTO B3aUMOIEeHCTBYBaT C aKyCTHYHUTE eJje-
MeHTH Ha odopMsiHeTO Ha 03ByuuTeaHHTe Tesa, Te ca HeoOXOAUMH
33 CbBPEMEHHOTO MPOEKTHPAHE HA O3BYYHTE/HH Tesa. 32 HHCKOYECTOT-
HHTE BHCOKOrOBODUTEJH, BrkMmouuTenso u 3a tun BKHO0832, uie 6b-
AT JafeHH W Te3d MapaMeTpd, 3a Ja MOCAYXaT MpH KOHKPETHOTO
NpOeKTHpaHe Ha O3BYYHTEJHH TeJa C JaleHUTE BHCOKOI'OBOPUTEJH.

Jlunamnusara mMaca m Ha TPenTAIlaTa CHCTeMa Ha BHCOKOTOBOpH-
ten Tun BKHO0832, Biamousaumia macara Ha 3BykoBaTa GoGwHa, Maca-
Ta Ha M6M6paHaTa, YyacT OT MacaTa Ha rbHKaTa H TpenTuJakarad H
MacaTa Ha NpUCbeJUHeHdss mpu TpentedeTo Bh3ayx € 8 g. [Ipu pe-
30HaHcHa dectoTa f,=60 Hz 3a nbAsara roBkaBoCT ¢ Ha TpenTsIa-
Ta CHCTeM2 ce MoJyyaBsa

1
41-.2fgm

—=0,88.1072 m.N"%,
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ExBnBanedTHaTa 3BYKOM3/bUBALLA NOBBLPXHOCT S, Ha BHCOKOTO-
soputes tun BKHO832 e

S, === D2=7,22.107% m’,

Kbpleto D, =96 mm e ekBuBajfeHTEH AMaMeThbp Ha 3BYKOU3ABLYBAHETO.
ExBuBanentHnar ob6em V., KoWTO HMa CBHIATAa I'BBKABOCT C, Ka-
“TO ce BB3OyXJa npe3 oTBop ¢ naout S, , €

Ve =c4¢p,S?=62.1072 m?
Han V. =6,2 dm?® (aurpa),

KbAeTo p,=10% Pa e cTaTtuuHOTO Haifrade Ha BB3AYXa,
§ — KOHCTauTa, KaTo 3a Bb3gyxa $=1,4.
3a HHCKOYECTOTHHTE BHCOKOTOBODHTENH Ce OupelesaT M TPH Ka-
yecTseHn QakTopa, KOUTO 3a Bucokoropopuren Tunm BKHO832 ca:
mexaHdued KauecTBeH akTop Qup=2,6;

A
Lp, dB AZ,.gz
U'
S0t
50N
70+
/\Z\ "
/75
a0 18
{4
12
30 1 1

1 1 1 1 I | Sgom
20 O M0 208 500 1000 2000 000 70000 20000 LKz
dur. 1.9
eNeKTPHYeCKH KauecTBed (axkTop Q.,=0,5;
nbuieH xadectBeH Qaktop Qrp,=0,42.

Hucrouwecmomunuam gucoxozosopumen mun BKH0932 e c voMuna-
Jen aramersp 160 mm, Herorara macnoprsa Mmomaoct e 20 W, Ho-
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MHHaJ/JHHAT MY HMOenaHc ¢ 8 Q, a pesoHavCHara my yectorta e 50 Hz.
Howmudanauar nnamersp Ba 3Bykosata my Go6una e 25 mm. I"bHKH-
Te Ha MeMmOpaHaTta ce u3paboTBaT OT TyMupaH MJaT, KOETO JONpHHA-
Cs 32 MalkuTe HeJHHEeHHH M3KDUBSBAHMS, BHACSAHM OT BUCOKOTOBOPH-
tesd. MarHuTHaTa My cucreMa e ¢ okcHjieH maraut. Ha ¢ur. 1.9 ca
HafeHd YeCTOTHITE XaPsKTePHCTHKH Ha BHCOKOTOBOPHTEN  THII
BKH0932 no ocra 0° u Ha 15° OT Hesi, CHETH NPH CBUWHUTE YCJAOBHSA,
KakTo =a Bucoxorosopurea tHn BKHO0832 u uMnemancmaraMy xapax-
TepucTHKa. BHCOKOroBOpUTEN CBC cbiIMTE MAapaMeTPH U PasMepH, HO
¢ HOMHHa/eH uMmiegadc 4 @ ce mpou3Bexxaa € THIOBO O3HaueHue
BKH0922.

HuuamMuysata Maca m HA TPeNnTHAIlaTa CHCTEMA HAa TO3H BUCOKOTO-
Boputen e 10,5 g, a roekaBoctra My ¢=0,95.107% mN™L

ExBuBanenTHATa 3BYKOH3AbYBAILA NOBLPXHOCT € S, =11,6.1073m2,

ExsuBanenTrusar obem e V, =183 dm?.
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Tpute kauectBesH (akropa ca: Qmp=2,68; Qr,=0,65; Q.=

=0,523. € 7
Hucxovecmomuusm sucoxozosopumes mun BBK20154 e ¢ wo-

MuHased puamersp 200 mm. [lacnopreara My MougxocT € 30 W, a
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HOMUHAJHHAT My UMnejaanc — 4 Q. PesonaHCHara 4YeCTOTa Ha BUCO-
koroBoputeass ¢ 30 Hz, a uyBcrsuresnuoctra my — 0,6 PaW—05,
3sykoBata My 606HHa ce u3pab0OTBa OT MefeH NPOBOJHHMK C IHaMe-
tbp 0,23 mm, HaBUT BBPXY aNYMHHHEB IHAHHABD C AdameTsp 26 mm.
OkayBanCTO Ha MOJBHKHATA CHCTEMA Ha BHCOKOTOBOPUTENs KbM Lia-
CUTO ce OCHIUECTBSHBA C IbHKH OT FyMUpPaH M/iaT ¢ TPHOHOOGpasHa
dopma, ocurypsisala HHCKaTa MY Pe30HAHCHA 4ecTOTa U 3HAUMTC/IHH
MexaHuunH 3ary6u MarHuTHaTta My CHCTeMa € ¢ OKCHIOeH MarHur,
KaTo LIMpOYMHATA Ha paboTHATA Bb3Ayulia Mexnuda e 1.3 mm, c
KOETO Ce [NOCTHra [O-roJav0 eNeKTPHYECKO HATOBAPBAHE HA BHCOKO=
rosoputeas Ge3 OMacHoCT OT JUHAMHYHO pasuentposane. Ha dur.
1.10 e nanena uvnenancHata xapaktepucTuxka Ha BBKZ20154 u yec-
TOTHaTa My xapakTepHcTHka no octa 0° H ma 15° oT Hes.

JlunamMuynaTa Maca Ha TpenTsmara CHCTEMa Ha BUCOKOrOBOPUTEN
un BBK20154 e 18 g, a ruskaBocTTa My ¢=1,54.107% mN™L

ExBuBaneHTHHAT AHAMeTHP Ha 3BYKomsabupame e D, =160mm,
a eKBMBAJIEHTHATa 3BYKOM3AbuBawa toebpxroct S, =2,02.1072m?2.

ExBuBafeHTHHAT 06eM e V, =87.10 *m3=87 dm?,

Kauectsennre Qaxropn na BucoxoroBopureas ca:  Qu,=2,80,
Q.,=062 Q1,=0,51.

[lpoussewna ce ¥ BUCOKOTOBOPHTEN C HAEEHTHUHM TNapaMeTpH, HO
¢ HOMHHa/leH ummezanc 8 Q, guero tunoso o3uauenue e BBK 201 b8,

Hucrxowecmomuusim sucoxozosopumen mun BKH 1031 e ¢ womusa-
aen quametbp 200 mm. [NacnoprHata My MomdocT e 40 W, pe3oHaHcHaTa-
Ta My yecrota — Y8Hz, a HomMuaamuuaT My umoenauc — 8L, 3By-
KOBaTa My 6ofuHa e ¢ HOMHHaseH jauaMersp 37 mm u ce u3paGoTea
OT KPBI"bJ MeJeH NpPOBOJAHHK. TpenTdulata cucTeMa cé OKausa KbM
IIACUTO C I'bHKH OT I'YMHPaH IJIaT C HAampPe4Ho CcEUeHHe MOAYKPBr.
UanonsyBa ce MariuTHa cucTeMa C AT MArHUT OT CIJaB KOHUAA 5,
KOfITO OCUT'YpsiBAa MHOTO TOJSIM MarHHTEH MOTOK B padoTHATa BB3AYIU-
Ha MexAuua — 1,3. 10 3Wb. Ha ¢ur, 1.11 ca nageHn uMnejnaHciata
¥ YECTOTHUTE MY XapaKTePUCTUKM, aHAJOTHYHH C Te3d Ha Jpyrute
pasrye1aHd HACKOUYECTOTHH BHUCOKOTOBOPHTEJH.

Junamuysata maca Ha Bucoxorosoputesa tainl BKH 1031 e 22g,
a pbLIHaTa My I'BBKaBOCT ¢=1,45.107°mN L

EKBHBaNeHTHUAT NHMaMeTbp Ha 3BYKOH3abuBaie e D, =150mm,
eKBHBAJIeHTHATa 3BYKOH3JbYBalia NosbpxHoct S.=17,6.1073m? a
exBuBasieHTHUAT ob6em V. =64.10 3 m3=64dm?3.

CooTseruute KayecTBeHd Gaktopn ca: Qu,=2,78; Q., =0,41;
QTp =0,358.

Hucrkovecmomuusm sucoxozogopumer mun BKH 1231 e ¢ nomu-
naneH auamersp 315 mm. MMacnopraara my momuoct e 40 W, peso-
HaHcHara My uecrotra — 25Hz, a HOMHHAJHHAT MYy MMnejgaHc — 8 &,
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3BykoBaTa My GoOuHa e ¢ HOMunaiaen nuaMeTsp 37 mm. Oxausa-
HETO Ha TpenrtAmaTa CucTeMa KbM ILIACHTO Ce OCHIUIeCTBHBA C I'bHKH
OT TyMHpaH miaT. MarsuTHaTa cHcTeMma e ¢ JIAT MarHET OT CIJaB
KOHuas 5 u ocurypsisa marauted motok 1,3.1073 Wb B paGoruara
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dur. 1-11

Bb3lyiHa MexauHa. Ha ¢ur. 1.12 ca gajnesn umnejaHcHara 4 uec-
TOTHHTE MYy XapaKTepHCTHKH.

JluyamuuHata Maca Ha BHCOKOrOBOpHTE s € m=306 g, mbJAHATA MY
reekaBoct ¢=1,11 .10 3 mN !, a exBHBaJeHTHATa 3BYKOM3/I'HUBALLLA
noebpxHoCcT S, =49 . 1073 m?,

ExBupaneutuuar oGem V. =380 dm?.

KayectBenure daxropu aa: Qup,=240; Q.,=0,45; Qr,=0,38.

Hucowecmomuusm sucorxozosopumen mun BKHI1233 e ¢ HomunaneH
nvaMetsp 315 mm. Toit e monepuusupan Bapuant na BKH1231. [Tac-
nmoprHata My molusoct e 80 W, pesonaHcHata My uwectora 25 Hz, a
HOMHHAJHUAT My MMneaHc — 8 Q. 3BykoBara 6oOuHa € ¢ HOMUHAJEH
Juamersp 52 mm. OxayBaHeTo Ha TPENTHAIIATA CHCTEMA KBM LIaCHTO
ce OChUIeCTBBA C I'bHKH OT I'yMHpaH NJaT C noaykpbriaa d¢opma.
MarHuTHaTa cucTeMa e CbC cbiiust maraur xato BKH1231, no mar-
HATHHAT TOTOK B paboTHaTa Bb3AylIHAa MeX/JHHAa € YyBejuyeH HA
2,1 . 107% Wb. UectorHata ¥ UMNeHAHCHATa XapaxTePHCTHKAa HA BH-
COKOroBOpUTENsl ca aajaeHu Ha dur.1.13.
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Jusamuuuata Maca e m=44 ¢, unadara rbBRaBocT ¢=0,92 .
107 3mN ! 4 3sBykousaBYBamaTa MOBBPXHOCT S, =49 . 10 3m?,
ExpupanentHusat o6em e V., =310 dms3.

KavectBenute daxtopu ca: Qm,=2,00; Q.,=042; Qr,=0,347,

lpdsy .0
714 .25

104120
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51,041||111|111/LV

2 50 w0 20 500 1000 2000  So09 10000 2%7/0*
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Gur. 1.14

3a cpaBnenye ule GBJAT I10COYEHU faHHU 34 HAKOH BHCOKOTOBO-
PUTeJH, NPOU3BEKAAHH OT APYrH eBponedckn upMH.

Hucrovecmomen sucoxozosopumen mun HD20B25H2C9 wna ¢up-
marta Audax —®Ppannus.

Homuuanauar My aumamernp e 200 mm, macnoprHara My MOLIHOCT
25 W, pesoHadcHata My yectora — 27 +3 Hz, a HoMunannuar umrme-
manc—8 Q. MiMnenanchara M 4eCTOTHATA XapaKTEPHCTHKH HA BHCOKO=
rosoputesns ca nazend va ¢ur. 1.14. Ocranaaure napameTpH ca: AH-
HamuyHa Maca—20,9 g; reBkaBocr—1,7 . 1073 mN™Y; exBuBasenteH
JuamMeTsp Ha 3BykousabuBane — 0,160 m; exBHBaJeHTHA 3BYKOH3IbY-
Baua nopwupxHocT — 0,02 m3;, Qu=2121; Q.,=0,53; Qr,=0,47; unu-
Aykuud B paGorHara Bb3ayuiHa MexauHa— 1,03 T; MaruurteH moToxk —
0,49 mWb; uyyscTBuTeaHOCT B o6xBaTta 125 — 1000 Hz —0,5 PaW™ %5;
maca Ha BHCOKOroBopuTead — 1,45 kg.

Huckowecmomen sucoxozosopumen mun HD30P45 na ¢upmara
Audax — ®pannus. Homunasentr auamersp — 321 mm, nacnoprya moty-
HocT — 90 W, peaonancua yecota — 17+3 Hz, HomuHa/lleH nMoeaaHc —
8Q. MmnexancHaTa 1 YeCTOTHaTa My XapaKTePHCTHKHM Ca RalleHH Ha
¢ur. 1.15. Ocranamure mapaMeTpu ca: JAHWHaMHyHa Maca — 44,84 g;
reBkaBoct — 1,8 . 10 3 mN ™} exBusaneHTeH JHaMEThP HA 3BYKOH3-
abuBaneto—0,26 m; exkBuBaZeHTHAa 3BYKOHM3ABYBAUA NOBBPXHOCT —
0,053 m* mexaunyeH KauvecTBeH (paxTop — 1,62; ejekTpHuecKH Kayec-
Teen (akrop —0,27; nbaen xavecrBen ¢axrtop — 0,23; MHAYKRuUMA B
paborHaTa BB3AyUIHa MexJauna — 1,26 T; maruuren norox — 1,1 mWb;
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wyscTBUTEIHOCT B oOxsara 125 — 1000 Hz—1,26 PaW—0.5; maca ua
BHCOKoropopureas — 2,9 kg.

Hucrowecmomen sucoxozosopumenr mun ADS80603IW4 wua dupuma-
1a MBLE — Bearust. Homunanuuat my zauamersp e 204 mm, nac-

[l 1 L] 1 3 1
20 W0 200 S 109 00 g L bz
bur, 1.15

nopTHata MomfHocT B 8arBopen oGeM 80 dm3 — 50 W, pesonancHa dge-
crota — 36 Hz, romunanen nmneganc —4Q, Ha ¢ur.1.16 e nanena
YeCTOTHATa XapaKTepHCTHKA ¢ XapMoHHuure. Jpyrn nmapaMerpn, xou-
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dur. 1.16
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To ¢upMaTa o06sBsBa: JUHAMHYHEA Maca — 18g; rbBKaBocT—1,16 .

. 1073 mN™%; naaykuua B paGoTHaTa Bb3ayIuHa MexauHa — 0,64 T;

AMaMeT P Ha 3ByKORaTa GoOuma — 25 mm; maca— 0,77 kg.
CpenHOYeCTOTHH BHCOKOroBopHuTean. OGuKHOBEHO cpeXuHovec-
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TOTHUTE BUCOKOTOBODHTE/U TpaAbBa Ja BL3NPOM3BEXAAT CUCHAJMMTE
ot wecTotHus 06xBat 500 — 5000 Hz. Ako ce uma npes BHA camo
TOBa YCJOBHMe, MOYTH BCEKH BHCOKOTOBOPHTEN 3a oflla ymoTpe6a Mo-
Xe fla ro yaosaersopd. Ho ToBa se e pmocrarwsyno. HepasHomep-
HOCTTa Ha YECTOTHATA XapaKTePHCTHKAa Ha CPeAHOYECTOTHUTE BHCOKO-
rosopuTeaM He Tpsi6Ba ga mnpesnuwaBa -+4 dB cnpamo cpexHoTO 1
HUBO. M3nckBaHusiTa 32 ManK¥ HEJHHEHHM M3KPUBABAHHA M KDaTKH
NpeXOIHU NpolecH ca Cbillo BUCOKY, ToBa Hajara KOHCTPYHPAHETO M
NPOH3BOICTBOTO HA CHEIHaJHH CPeJHOYECTOTHH BHCOKOTOBODHTEJH,
KOMTO C& H3I'bJHSBAT B TPH OCHOBHHM DasHOBHIHOCTH—KOHYCHH, KYy-
NOJIHH H PYNopHY,

Hamata npoMuIuieHOCT npousBexza jABa THIA CPEJHOYECTOTHH
KynoaHu Brcoxorosoputead — BKC5231 u BKC2531,

OcHOBHHTe eneKTPOAKYCTHYHH AOKA3aTe/NH Ha 8UCOKOZ080pumen
mun BKC5231 ca: nacneptha MomHocT — 20W; HOMHHaJNEH YeCTOTeH
o6xsat — oT 630 no 5000 Hz; xapakrTepHcTHYHA 4YyBCTBHTENHOCT —
0,8 PaW 05, HepaBHOMEDHOCT Ha 4eCcTOTHAaTa XapaKTepPUCTHKAa-—HE Mo~
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peue of 8 dB; nomunanen ummneganc — 8 Q. Ha dur. 1.17 ca noxasa-

HH MMnelaHcHaTa {4 yecTOTHAaTa My Xapakrtepucruxa npd 1 W ma Im

no ocra (kpusa 0) u Ha 15° oT ocra (kpusa 15°).
Bucorozoeopumeasm mun BKC253] @Ma clefHHTE TNOKAa3aTeJH:

dur. 1.18

nacnoprHa MomHoct—20 W; #oMuHateH uMienanc — 8 HOMuHaleH
yecrtoren 06xsaT — ot 630 no 8000 Hz; nepaBHOMepHOCT Ha 4ecTOT-
HaTa XapaKTepPHCTHKAa — He mno-roaaMa oT 8 dB; xapakrepucTuyHa
YyBCTBHTEJIHOCT —He no-mMaika ot 0,5 PaW™ %5 koeduuuent: Ha xap-
MOHHYHH ¥3KPHBABaHHA — MO MajJbK OT MONYCTHMHUTE CTOMHOCTH 3a
Bucokorosopuresnu or Hi-Fi xnac. Ha ¢wur. 1.18 e mageH BBLHIIHHAT
BMA Ha BHCOKOroBopuTeas, a Ha ¢ur, 1.19—uMnenancHaTa u yec-
TOTHaTa MYy XapaKTePHCTHKH.

Cpednouecmomnusm KOHYceH sucoxozogopumes mun BKCOT3I e
¢ HomuHajed amameThp 100 mm. OcHoBruTe My mokasaTenu ca: ma-
crnoprHa MomuocT 20 W; HOMHHaZleH uMnejaHc — 8£2; HOMHHAJEH 4c-
crorer o6xBat — or 800 zmo 5000 Hz; HepaBHOMEPHOCT Ha 4eCTOTHA-
Ta XapaKTepucTHKa — He mo-rossMa ot 10 dB; xapakrepucTuyna 4yB-
ctBuTesHoCT — 0,5 PaW %5, Ha ¢ur. 1,20 ca nageyn uMilegancHarta
M YeCTOTHaTa My XapaKTEPHCTHKH.

Cpednowecmomuusm Konycen sucoxozosopumen mun BKCI3858
HMa CJAeAHMUTE MOKasaTeJd: MacmopTaHa MowHocT — 20 W; HoMKHasjen
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UMnepanc — 8 Q; moMuuadeH vecrorem o6xear — ot 630 xo 6300 Hz;
HEPaBHOMEPHOCT Ha YeCTOTHaTa XapakTepuctnka — a0 8 dB; koedu-
LMEHT Ha XaPMOHHYHH H3KPHBSABAHWN B CBHOTBETCTBHE C H3HCKBa-
nuara 3a Hi Fi kaac. Ha ¢ur. 1.21 ca nalenn decToTHaTa u HM-
NeAaHCHATa MY XapaKTepHCTHKH,
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Pynopau cpexHouecTOTHH BHCOKOrOBOPHTENH Yy Hac He ce mpous-
BeXAaT.

BucokouecToTHH BHCOKOroBopHTead. OCHOBHHTE H3UCKBAHHA KbM
TAX ca: TOpHATA UM TPaHWYHA 4ecToTa ja Gble KOJKOTO € Bb3MOXK-
HO TO-BHCOKA, HEPABHOMEPHOCTTA Ha YeCTOTHATA UM XapPaKTePHCTHKA
Ja 6bae manaxkd, Ja BHACAT MAJKH HEJAHHEHHH HU3KDHBABAHHUA H Ja
HUMaT IIHPOKA NPOCTPAHCTBEHA XaPaKTepucTHKa HAa HaabyBase, Joa-
HATA TPAHMYHA YECTOTa HAa BHCOKOYECTOTHH BUCOKOTOBODHTENH, M3+
NON3YBaHH B /ABYJEHTOBH O3BYUMTENHH Teaa, Tpa6Ba ja Gbre 2—
3kHz, a Ha u3noasyBaHMTe B TPHJICHTOBH 03BYUHTENHW TeJa — 4 —
5 kHz. ITponssexnar ce BUCOKOWECTOTHH BUCOKOTOBODHTEJNU C LOJHA
rpanuyHa uectora 8—10 kHz, kourto ce usmoasysat B TPHAEHTOBU H
9eTHPHJAECHTOBH 03BYUHTeJNHH Tesa. BucokouectoTHUTE BHCOKOTOBOPH-
TeNH Ce XapaxTepH3HPAT CbC 3HAYMTENHO FOJEMH NacMOPTHH MOIXHO*
CTH, THH KaTo Te B'b3NPOH3BEKAAT caMO 2-—3 OKTaBM OT 3BYKOBUS
CNeKTHP, H TO OT 06jacTTa Ha BHCOKHTE YECTOTH, KDBAETO OOGHKHO=~
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BEHO eHepruaTa B OKTaBa e no-Ma.ixa, IlacmopTHata MOIIHOCT HA BH-
COKOYECTOTHATE BHCOKOIOBOPUTEAH 34BHUCH OT HOMHHAJHUA MM HECTO-
Tenr 00XBAT WM NO-TOYHO OT AOJAHATA MM TPaHHYHA YecToTa -— aKo
TH € M0-BHCOKa, MacmopTHATa MOUHOCT € mo-rosama. [lpoussexpaT
ce TPH OCHOBHH BapHaHTA: KOHYCHH, KYNOJMHA H PYNODHH BHCOKOUYEC-
TOTHH BUCOKOTOBOPHUTEJH.

KoHnycnume 8ucoxouecmomuu 8ucoOK02080puneAd 1Mo KOHCTPYKUHUS
ca no0/J06HH Ha BACOKOrOBOpHTesHTE 3a 00ma ymorpebHa, Kkaro oOHK-
HOBEHO 1IIaCHTO MM e 6e3 orBopu. Te mMar ropHa rpaHdyHa 4ecToTa
15—18kHz, paaxo po 20 kHz. Henuueiinute UM 113KpHBsIBaHUs TPYA-
HO OTroBapaT HAa usuckBapusara 3a Hi-Fi kaac. HaabuBaHero HM
ctaBa Hacoueno omie npu 10 — 12 khiz, UecrtoTnata uM xapakTepuc-
THKA HE € rJajKa, B Hed #Ma BBbPXOBE M NaAWHU TOPH ako HenARHA-
mepruciia B one ¢ roasma. flopaam nocovewnte HepocraThLM T?l
BHCOKOTOBODHATEJIH C€ H3M0J3yBaT OrPaHUYEHO 33 O3BYUHTCJAHH Tela
or Hi-Fi kaac. Te uagbpxar 3nayuTes4d IPETOBApBAaHUI M 3aT0Ba
ce H3MOJ3YBAT B O3BY4YHTEJHH Tesa 3a oflua ynorpe6a. Ha dur. 1.22
ca NajeHH YeCTOTHaTa M MMIMENAHCHATA XaPaKTePHCTHKH Ha BHCOKO-
rosoputea Tun BB104. [lacnoptHaTa My MOIIHOCT B YeCTOTHA JIEHTA
T 25 1o 16kHz ¢ 20W, a or 5 10 16 kHz - 40 W.
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NpeAUMCTBA: TOPaJH MaJKuUTe pasMepPH Ha KynoJa BHCOKOIOBOpHTE-

JAT HU3M1'bYBA HACOYCHO eABa IMpPpH TBBHBPAEC BHCOKHM 4YECTOTH, MNOpaAAH
MaJIkaTa MacCa Ha TpenTdalara CcHCTeMa ropHarta rparvuyHa 4qecTora
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Moxe pa ce noayyd u Hapa 20 kHz, npexonuute mpollecH ca KpaTku,
HeJJHEHHATe W3KPUBABAHUSA Ca MaJiKM, YeCTOTHATa XapaKTepUCTHKa
MOKe Aa ce HOJYYH JXOCTAaTbYHO IJIAjJKa, YYBCTBUTEAHOCTTA WM € He
HO-MaJKa OT Ta3d Ha KOHYCHHTE BHCOKOroBopHTesd. lllHpokoTo npu-
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JIOXKEHHe Ha KYNOJHUTE BHCOKOYECTOTHH BUCOKOTIOBODHTENH ce Nbi-
JKH HA TOCOYEeHHTe NpejuMCTBa. HailaTa mpoMHILIEHOCT NMPOH3BEXKAA
ABa THOA OT Te3W BHCOKOT'OBOPUTEJH.

BBHIUHUAT BUL Ha eucoxozosopumes mun BHB2531 e pajger Ha
dur, 1.23. OcHoBHATE My NOKa3aTe/M ¢a; MacnopTHa MoutHoct — 20 W
HOMHHaZeH mMnefaHCc —8Q (mpoussexaa ce H BapuauT 4 Q—THO
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BKB2521); nomMunaneH yecrores o6xpar — or 2 xo 16 kHz; wnepaswo-
MEDHOCT Ha YeCTOTHATa XapaKTePHCTHKa — ne noseue or 12 dB (B
o6xBata or 2 no 8 kHz —ue noseve ot +4 dB); xapakrepucruyna
9yBCTBHTENHOCT—HE no-Maika or 0,4 PaW ™ 95; xoednuuent na xap-

dur. 1.23. 11

MoHuluTe — He mo-roasM ot 1 %; noHwkaBaHe HHBOTO HA U3M'BYBaHE
Ha +15° oT ocra — He nopeue or 4 dB. OcHoBHUTE My XapakTepuc-
THKH ca JMajaeHd Ha ¢wur. 1.24,

Bucoxowecmomnuam sucoxozosopumenr mun BKB3731 e ¢ nac-
nopTHa momHocT 20 W npu vecroreH o6xpar or 2 10 16 kHz 1 40W
or 5 g0 16 kHz. Yectornata M uMNeZaHcHaTa My XapaKTepHCTHKH
ca AajgeHu Ha ¢ur. 1.25.

Jlenmosume 8UCOKOHECMOMHAIL BULCOKO2080PILMENL €A €EKTPOLHHA-
MHYHH C NOABHXHA JeHTa. [Topaau mHoro manaxara maca Ha Tpents-
fiaTa M CHCTeMa Te Ca NOYTH GEe3MHCPTHM, HMAaT KPaTKH MpPEXOaHH
NpoIleCcH, a rOpHAaTa UM FpaHuysa yecrora jgoctura o 40 kHz. Ha-
pel c ToBa o6Gaue Te Ca YyBCTBHTEJHH K'bM NPETOBAapBaHHA M YJapH.
OT TesH BHCOKOTOBOPHTENH y Hac ce mpoussexna ThHn BJIJ40 (mo-
A€pHU3allHst Ha Jockopo npoussexpauus Tun BJII12). [lacnoprrara
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My momHocT ¢ 40 W, HOMMHANHMAT yecToTew o6xsat — or 2,5 10
40 kHz, a xoepuuuenTHT HA XapMOHHYHE HBKPUBABAHHA € MO-MaABLK
oT-1 %. YectoTHaTa My XapaxTepHcTHKa € mokasaHa Ha our. 1.26.

[lapaMeTpuTe Ha BHCOKOTOBODHTEJINTE, HAAEHH B KHHUrara, CbhOT-

“L,,,JB “2,9.
not
Wb NV
70}
A3z
s
S0 18
14
30 L

i ! | { L 1 L e
20 50 0 200 S00 1000 2000 5000 10600 20009/, Hz

dur. 1.26

BETCTBYBAT HA 06GABEHUTE OT MPOHU3BOAUTENS CTOMHOCTH, CHABPKALIY
ce B ONMCAHMATA H cTadlapTH3alHOHHHTe Joxkymentu. Haxou mapa-
METPH Cca KOPHrHPAaHd B CHLOTBETCTBHE C JEHCTBUTENHUTE CTOMHOCTH,
M3MEDEHH NPH KOHTPOJHH H3NHTAHAA Ha oOpa3ud OT pPEIOBHO OpOU3-
BoAcTBO. [lapaverpurte, KOHTO MPOU3BOAUTENAT HE OOABSBA, KATO AU~
HaMHYHA Maca, T'bBKaBOCT, KauyecTBeHd (PaxTopu M Ap., ca ycped-
HeHHd OT u3mepsanusra Ha 10 - 15 ofpaseua or THn. Bumopekn yc-
PEAHABAHETO TE3M CTOMHOCTH HEe ca CPeAHOCTATUCTUYHH, 3aU[0TO Ca
OT ejHa uaH ABe napTuiu. Msuomsysamero Ha Te3M CTOHIOCTH IPH
HPOEKTHPAHETO HA O3BYYHTENHH TeJa LI OCHI'YPH ¢ JI0CTaTbyHa 3a
npakTuKarta TOYHOCT CbBIAAaHE HA TEOpHATA C MpaKTHYECKHTE pe-
3yJATATH.

IlupOKOAEHTOBH BHCOKOTOBOPHTEIH

Bucoxozosopumensm mun BK0S822 e ¢ HOMHHAZSH XHaMeThp
125 mm, Herosarta nacnopraa mowuocT € 4 W, a HOMUHAMHHAT My
yectoren obxsar € or 63 po 15000 Hz, PesonancHara My 4qecrora
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€ 70 Hz, nuramuynara My Tpenrtsula maca m=>5,5g, exBH3aJeHTHa-
Ta My 3BYKOM3JALYBalia 1nosspxHocT S=0,63 . 10 2m? arbBraBocT-
Ta-¢=0,96 . 10" 3mN 1.

Bucokozosopumeasim mun BHKI33-A4 e c HOMuHA/IEH 1MaMeTBbp
132 mm. O6ssenara My nacuoptaa momuoct e 4 W, HO mpH u3noa-
3yBaHe HA BHCOKOrOBOPHTENS KATO HUCKOYECTOTEH MOXe fa cc Ha-
Toeapsa a0 10— 15 W. Homunanuuar My nvnesanc e 4, pesoHad-
cnata My dectota e 68 Hz, a xapaktepucruiHaTa My YyBCTBHTEAHOCT
€ 0,6 PaW 05, Edexrusauar My uecroreH o06xBaT e ot 63 no
15000 Hz. Huuamuynara My Tpentawa maca e 4,8 g, a roBxaBocTTa
My e 1,12 mN ?, na woero otrosaps obem V. =7,1 dm3. Exsusaneur-
HaTa My 3BYKOM3/IBUBAa MOBBPXHOCT e S=6,7 . 10 3m?2 Kagecr-
BeHure Mv dakropu ca Omp=3.2: Q.p=0.72 u 0r,=0.59.

bucorxoeosopumeasm  mun BK20Ih4 e ¢ Homupasen anamer bp
200 mm. IMacnopraata My MouiaocT e 10 W, HOMHUHAJIHHAT MY HM-
nefasc e 49, a pesoHaHcHara My decrora — 63 Hz. MiMa Jocrarbu-
HO WHPOK edeKTHBeH decroreH obxsar—oT 63 xo 12500 Hz u su-
COKA YYBCTBUTEJHOCT — He mo-Maaka ot 0,7 PaW™08, Jlunamuynara
Maca Ha TpenTAmara My cucreMa e 15¢, I'bBKaBOCTTa HA OKa4Ba-
He e c=041.1073mN 1, a $§=0,024 m2.

Bucokxozosopumeasm mun BHKI22] e ¢ HoMmuHaneH juaMmerTbp
316 mm. [IpenacraBasiva Bapuaur Ha HHCKOYECTOTHHS BHCOKOTOBOPH-
TEN C'bC CHUIMS PasMep, HO OKAYBAHETO MY C€ OCHIIECTBHBA C UeExy-.
JIO3HH THHKH H € TOCTaBeH MOMBJAHUTENEH BHCOKOYECTOTEH KOHYC
Tlacmopriara my momuocr e 30 W, HOMHRATHHAT HMMnelanc e 4Q,
a pesoHaHcHara My dectota — 70 Hz, Homuuaiuuar my dectoreH o6-
xnat e oT 70 no 12500 Hz, Ho axko BBpPXY UEHTpa/JHUA DOJIOCEH Ha-
KpaliHuK Ha MarsuTHaTa CHCTeMa ce MMOCTaBH MeJeH UPBCTeH ¢ Je-
‘6enuna 0,3 mm, ropuata rpaHuyna yecrora poctura jpo 20 kHz. Xa-
pakrepucTHuHata My uysctBureaHoct e 0,9 PaW 5+ Jlumamuunara
Maca Ha TpenTsiwara cucreMa e 30 g, eKBHBAJNEHTHaTa MY 3BYKOM3-
apuBaula nosbpxHocr e 0,055 m?, rbBKkaBOCTTa Ha OKayBaHe € (==
=0,54 . 10 *mN" %, a ChOTBeTCTBYBAIUMUAT HA TasH I'bBKABOCT 0GeM
e V, =224 dm?.

1.6. U3MEPBAHE HA OCHOBHUTE NAPAMETPU
HA EJAEKTPOAMH AMUYHHUTE BUCOKOTOBOPUTEJH

3a uaMepsaHe Ha eJCKTPOAKYCTHYIIMTE MOKA3aTeNIH HA BIICOKOrO-
BOpuTEJUTE € HeoOxoguMa CJI0XHA M CKbfA anaparypa, KoATo He e
nocTbnHa 3a pabora mpu AoMaulHd ychaoBda. [lopazd ToBa Te3H mo-
KasaTeqan TpabBa na ce MNpueMaT Takdsa, KAKBHTQ ca OOABEHH of
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npouspoanTens. CpaBHHTENHO JIeCHO MOXe Ja Ce CHeMe HMMERIHC:
HATa XapaKTepPHCTHKa Ha BMCOKOrOBODHTeNs, a OT Hesl MOMKe Ra ce
onpenesisT HeoOXOAHMH NPH NPOEKTHPaBE10 napaMeTpd. ToBa MOxke
Ja Ce OoCHIIECTBH C ONHTHATA NOCTAHOBKA, YHATO 6noxoba cxema e
HAajena Ha ¢ur. 1.27.

1 Ryen
1 P
Toneewepamey ¥ L;Aekmpmef:
1 ¥ 2, U DAmgemp
]
$ur. 1L.27

Heo6xonumo e tomreneparopsT Aa O6bie ¢ TOUHO TpadyHpaHa
cKaja, B BPOTHBEH CJayvaii Tpa6Ba ga ce HSIOJA3YyBa 4YeCTOTOMEP 33
H3MEPBaHe 4ecToTaTa Ha reHepHpaHus curHald. JlonbAHHTENHOTO Cb-
npotusaenne Ry,, TpsOBa na Gble NHOHe 5 IbTH MO FOJAMO OT UMIle-
Jlanca Ha BHCOKOTOBOpHTENA MpH pe3oHaHC. 3a yAo6cTBO ce npeno-
pbuBa fa ce mpHeMe Ra,=1 kQ, a or remeparopa Aa ce nozasa Ha~
npexenne ¢ edextuBHa crofinoct U;=1V, Ilp Tean ycaobua npea
BepuraTa e npoTuya ToK ¢ edexTuBHA croiiHocT /=1 mA. [loka3a-
HHAT& Ha BoATMETHPa B mV ille CBOTBETCTBYBAT Ha uMinefanca Z,,
Ha BHCOKOropopureas B L.

UirZ,, U
e Zex=1073 | Zys (1.21)

adon

2 Raon+zex

Kato ce H3aMeHsi uecToTara Ha reHepatopa, ce onpeneis Z, 34
pasnuYHATE YeCTOTH M MOXKe Jia ce MOCTPOM MMIelJaHCHaTa XapaxTe-
puctuka — ¢ur. 1.28,

Heo6xonnmo € TO4HO Aa ce onpeneau MakCHMyMBbT Ha KpuBara —
Ja Ce OTYeTe YecToTaTa, MPH KOATO Ce NOJyyaBa, H Ka Ce ONpene/n
CTOHHOCTTA Zux max.

YecTtoTara, IpH KOATO Ce 10JydYaBa MakCHMyMbT, € pe30HaHCHATa
yecToTa f, Ha BUCOKOTOBODHTE/S,

Heobxoaumo e na ce oTdeTe TOYHO CTOHHOCTTA HA MHHHMYMa Ha
HMIIEZAHCa NPH f,,~— TOBA € HOMHHAJHUAT HMNEJAHC HAa BHCOKOTOBO-
pureas.

WwMnenancHata XapakTepHCTHKA MOXe Ja ce H3MoJ3yBa 3a ompe-
ZieJisHe ¢ AOCTaThbyHa 32 MPaKTHKATA TOYHOCT HA CTOHHOCTTA HA HM-
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nefauca 3a MPOH3BOJHA, NO-BHCOKA OT f., uectora. Karo ce s3nae
(w1 u3MepH) cbnpoTuBaeHHeTo R ma 3ByKoBara 6o6uHa, MOXe Aa
ce onpepesH HHAYKTHBHOCTTA L OT 3aBHCHMOCTHTE

mL=VZ§x—R2=X; (1.224q)

X
L=2nf. (1.226)

/2] . %

rr
Ly max

i
1
!
|
i
] i
! 1
"{z '[Zil 4 He

dur. 1,28

CrofiHoCTHTe Ha Zsx H L MoXe Ja ce H3MOJ3yBar 3a NO-TOUHO
H3UACASABAHE HA €/MEMEHTHTE Ha GUATHPA, aKo Ca H3MEPeHH NpHU pas-
JeRNTeNHATA 9eCTOoTa,

Ot uMnegaHcHaTa XapaKTepHCTHKA MOXe 1a ce onpefielaT H Ka-
yecTBennTe aKTOpH Ha BHcokorosoputeds. OcblIeCTBSBA Ce B CleA-
Hus pen:

A R+R
Mosara ce —%p=-=-—p-=a. (1.23)

UsmepBa ce Zoxmaxy R H f.

UsmepBat ce u nsere vecrotd f/1<fo ¥ fo>fo UpH KOHTO MMRe-
AAHCHT HA BHCOKOTOBOPHTENA & Zor=|a R =v\Zsx maxR.

MexanuusuaT KauecTBeH (daxTop Ce onpeAens OT 3aBHCHMOCTTA

Quip =Yl (1.24)
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Eaextpuueckuar kauecTBeH (hakTop C€ Onpejens oT 3aBHCHMOCTTa

Q=22 (125)

ITbaHusT KavecTBeH (aKTOP MOXKE 43 Ce ONpeleNH OT 3dBHCH=-
MocTTa (1.1386) 1el#

C omurnata nocTaHoBka ot ¢Qur.-tA44 Moxke aa ce onpelead H
06eMBbT V., CHOTBETCTBYBAlll HA I'bBBKABOCTTA Ha BHCOKOTOBOPHTE/A.
3a neaTa BHCOKOrOBOPUTEJAT TpaGBa la Ce MOHTHpa KbM KYTHA C
uspected o0em V, Tlpu Tesu yc/aoBufl ce cHeMa HMNENAHCHATA XapaK-
TEPHCTHKA Ha BHCOKOIOBOpUTEJd, onpenesss Ce pe3OHAHCHATa MY 4e-
cTota foe M Ce M3UHC/IsiBA eJNeKTPUUECKHAT kKavecteen ¢axkTop Q. mo
onucahud Bevye Hauud, O6eMbT V. Cce onpeneas OT 3aBHCHMOCTTA

V. =V(—~— e 1) : (1.26)
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FIIABABTOPA

EJEKTPHYECKW PASNEJ/IUTEJHU OHITPH
3A O3BYUYMTEJIHM TEJIA

2.1. ONPEJEJNIEHHUA H OCHOBHUY MAPAMETPH

BucokokauecTBeHOTO BB3NPOH3BEKAAHE HA LEJHA 3BYKOB CNEKT'bD:
CaMo OT e1nli BHCOKOTOBODHTeJ Cpella peAuua TPYAHOCTH, KOHTO,
dKO He Ca HENpeOoLOJMMH, ca MHOro rogemu, [Topaau ToBa 3ByKOBHUAT
CNeKTBP c€ pasfens #a NOAOGXBAaTH, BCEKH OT KOMTO Ce Bh3IPOH3-
BEXJAa OT OTAeJeH BHCOKOTOBOPHTEN, KOHCTPYHpaH CbHOGPasHO H3HC-
KBaHUATA 32 BHCOKOKAYECTBEHO Bh3NPOH3BE K JaHe CaMO Ha TO3H 00XBaT.
3a Xa ce OCBILECTBH pasieafHETO, C€ M3NOJ3YBAT ENeKTPHICCKH
pasgeantennu Quarpu. [lo npudnum Te caenexTpUuecKH BepUrH, KOU-
TO ¥MaT H3bHpaTesHn CBOHCTBa NO OTHOWIeHHe HA YeCTOTaTa Ha CHI-
HanuTe. B enexrporexHukata M 0co0eHO B PaJlMOTEXHHKATa eNEKTPU-
veckuTe QUATPH Ca HaMEpWIH MHOTO LIMPOKO npunoxenue, Manomasy-
BaHHTE B EJEKTPOAKYCTHKATA pasfienuTesHH QRATPH 33 O3BYUHTEJHH
TeJla Ce pa3iyuyaBaT OT QHATpHTE, H3MOJ3YBAHM B pPAJHOTEXHUKATA,
ApeXUMHO C TOBAa, Ye Pa3Ne/sIT YECTOTHO CHIHAMH, KOHTO €A CBC
CPaBEHTEJHO TOJeMH MOWHOCTH, T. €. NPe3 eJIeMEHTHTEe HA QUATPUTE
NPOTHUAT 3HAUMTEJHH NO ToJeMHHA TokoBe. [lpyrara ocoGeHoCT mpu
O3BYYHTEJHHTE Tejia e, Ue TOBAPBT € BHCOKOTOBODHTEJ, YRHATO BXOJeil
HMIEJaHC 3aBHCU OT 4YeCToTaTa.

B pesyarar na muoro6poithy CyGeKTHBHH NPOCHYLIBAHHS € YCTa-
HOBEHO, ue KOHCTPyKnuaTa Fa GUITbPa OKa3pa rojiiMo BJHAHHE BHPXY
KayecTBOTO Ha Bb3NpOU3BEXKJaHe Ha Oo3ByuHTesHdTe Tena. OT elun
KOMBAEKT OT BHCOKOTOBGPHTENM C MHOTO BHCOKM KaueCTBEHH TOKa-
3aTesH, KOMOWHHPAH C HENMPABUNHO H3UHCJAEH GHATHP, Ile ce MOAyuH
O3BYUHTEJHO TS0, KOETO HAMa ;a 3Byuu Jno6pe,

EnekrpudyeckuaT QHATBP € IDaCHBHA HAM AaKTHBHA eJEKTPHYecKa
BepHra, KOSTO mponycka Ge3 3aTHXxBaHe (WM € nPeHeOPexHUMO MalKo
3aTHXBaHE) CHT'HAJUTE OT ONpejesieH yecTOTeH o0XBAT H He MPOIyCs
Ka (MAH NPONyCcKa C roJfMO 3aTWXBale) CUTHAJNHTE C YECTOTH H3BBH
Tosu o6xBar. Illle 6bAaT aHaNU3KPAHH CaMO HACHBHMTE Pa3JieJIUTE/HH
(uaTpH, HaTOBapeHH C UMCTO aKTHBEH TOBap Rr, ¢ KOHTO ce anpok-
CEM#pa Zg Ha BHCOKOTOBODHTESA.
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Ha"¢ur. 2.1 e nanena 6J0KOBaTa cxema Ha cBbp3BaHe Bd GuaTHp
KbM M3TOYHHKA Ha €AeKTPHUECKO HalpeKeHHe H KBM KOHCYMaropa.
BoBesenn ca caeiHHTE O3HAYCHHS

€ — eJIeKTPOJBHKEINO HampexeHHe Ha 3axpaHBaulHA reHeparop;

S

Qurmvp % [jk'

$ur, 2.1

R — pbTpemHo CHIPOTUBIEHHE HAa TeHepaTopa;
Uy B I,—Bxoxuu HanpexeHue U TOK Ha QuaATHPa;
U, v I, —u3xomguu Hanpewxenye u TOK Ha uarbpa;
R — xoHeyMarop — ToBap Ha (uATBHpA.
Koeuyuenm Ha npedasane K ce HapHya OTHOUIEHHETO HA H3XOfi~
#0T0 U, KbM BXOJAHOTO Hampexenue U, :

3 - (j2

K= A 2.1)
Hanpexeunuara U, u U, HMar KOMIIEKCEH XapakTep, T. e. Te ce

XapaKTepU3HPAT C onupejescHa roseMuHa H (asa B AAJEH MOMEHT.

. @asz08a pasaukg @ — bI'HABT HA  AedasupaHe MexAy HSXOAHOTO

U, v BxoagHoTo Hanpexenme U,. . .

B Haii-o6wua cayvait Hanpexenuara U, u U, ca nedasupanu eano
CrpaAMO APYro Ha HAKAKBLB BU'BA @, OT KORTO C/IeABa, Ye KoedHiuueH-
THT Ha npejasane K ¥Ma KOMOJeKCeH XapakTep, T.e. TOH ChINO ce
XapaKTepu3upa C onpejlesieHa roneMuHa (MoAyJa K) u onpenenaex da-
308 bI'eal @, OGHKHOBEHO MOAY BT K M ¢asoBaTa pasnuka @ 3aBHCAT
OT ueCTOTaTa Ha npejaBaHHs cHrHan f. B npakruxara e npuero BMec-
To KoedHNHEHTa HA NpeldaBaHe Ja Ce H3NOA3yBA HUBOTO Ly HA H3-
xonuoto U, cupsiMo BXOAHOTO Hamnpexerue U,.

Ly=201lg 15:—. dB. 2.2)

Bxodern umnedanc Z,: — OTHOIIEHHETO HA BXOJAHOTO HAIPEXKeEHHE
U, XbM BXOAHHA TOK /:

Zo=U_ 2.3)

ko
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KOHCYMUpAKa ereKmpu4ecKad mougrocm P, — oupegens ce or
v3pasa

Ui
Py=—— . A4
w="7 (2.4)
Omoasana moujnocm Pr—onpegens ce or uspasa
U2
Pr= ”Ri . (2.5)

Pasdeaumeana 4ecmoma f, —9eCToTara, NPH KOATO OTAaBaHAaTa
BBLPXY TOBApa eNEKTPHYECKA MOIUHOCT € 2 MbTH IM0-MaJKa OT MOIU-
HOCTTA, KOATO €€ OTJaBa MpPH YecTOTa, KJOHAWIA KbM Oe3KpaiiHOCT,
HyJa WM HAKAKBA Jpyra NpeiBapHTEJHO OMNpejeseHa 4ecToTa OT 00-
XBara Ha IIpomycxaHe,

Amnaumyono-uecmomua XapaKmepucmuxa — 3aBUCHMOCTTa Ha
MoAyJa Ha KoeuuueHra Ha mpegaBane K oT yecTorata f Ha npeja-
BaHM#A curda;. HapHua ce ompe m caMo 4eCTOTHA XapaKTepuCTHKA Ha
dbuatbpa.

Da3080-4eCMOMHA XAPAKMEPUCMUKQ — 3aBUCUMOCTTa Ha (a3oBa-
Ta pa3jMka @ OT YecTOTATa HA MPERaBaHUS CHTHAL

HunedancHa xapaxmepucmuxa — 3aBUCUMOCTTa HA BXOJHHA yUMile-
naHc Z,x #a Guarbpa or 4ectorara f HA NMpP2JaBaHHA CHrHAJL

Cmpemrocm Ha 3amuxsare Sium— OTHOUIEHHETO HA Pa3/AUKaTa
AL wmexay HuBara L, u L, Ha KoeduuueHTa Ha npexaBase Ha (uJi-
Thbpa 3a ABE YeCTOTH f, U fi OT 006/1aCTTa My Ha HeMpONyCKaHe KbM
pasnukata A f,, Mexny uecrotare f, M f,, H3pa3eHA B OKT4BH

AL dB
5Fo 7 Tock (2.6)
Pasmukata AL=L,—L,; Mexiy HuBaTa Ha H3XOJHOTO HANpeKeHue

Ha duarbpa 3a YeCTOTUTE f, M f; Ce omNpelena HeNOCPesCTBEHO OT

aMIIMTyIHATa My XapaKTEepHCTHKA HJAH c€ H3YUC/IABA OT 3aBHCHMOCT-
Ta

Saam =

7]

U.
AL=201g —=2—, (2.6a)
U2

KbAeTo U, € H3XONHOTO Hanpexenue 3a f,;
U, — M3XORHOTO Hampewxenue 32 fi.

Pasnukatra Afo;; Mexay uectotdre f; H fi ce onpenens B OKTaBH
CBracHo 3aBHUCHMOCTTa

Afort = — 25— (26 6)
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Ped (cmenen) Ha guamspa — Hali-BHCOKMAT CTENEHEH NOKasaTeJ
Ha YeCTOTaTa, yyaCTBYBalll B H3pa3a 3a koeHIUeHTa Ha mpefapaHe
Ha ¢uarbpa. OOGUKHOBEHO Pel’bT Ha AajeH (PUATHD Ce onpepeas OT
6post HA YYacTBYBamiuTe B CXeMaTa MY PeaKTHBHU €JeMeHTH.

Yecmomen obxséam Ha nponyckawe — 4eCTOTHHAT 06XBaT, B KO-
TO BHAacAHOTO OT (PUATHPA 3aTHxBaHe € He NO-TOJAMOC OT eliHa onpe-
nenena croiinoct N. O6ukHoBeHo ce npuema N=3 dB.

Qecmomen 00x8am HA HenpoOnycKkawe — 4ecTOTHUAT 0OOXBaT,yB
KOMTO BRAaCsHOTO OT (puaThpa 3aTHXBaHe e IIO-TOJIMO OT eJHa Onpe-
Xeiena crofisoct N, KoauuecTBeHO T ChbBNaja ¢ NMpHeTara FPaHHYHA
CTOHHOCT 3a 00XBaTa Ha MpPOIYCKaHe.

2.2, BUAOBE PA3ZJAEJNUTEIHN ®UITPH

Hucrouecmomet guamsp — Guarop, KOHTO mnponycka enexTpH-
YeCKH CHrHaJHM C YeCTOTa OT HyJla JIO eHa ompejleeHa 4ecToTa fo B
He MponycKa CHrHaJHuTe C YeCToTa, 0-BUCOKa oT f, . Yectotara f, ce
Hapuya ropua rpaHMyHa 4ectota Ha (Quarvpa. leanHara vecTOTHZ
XapaKTepUCTHKA Ha HUCKoYeCToTeH QMUATHD € nanena na dur, 2.2,

Bucoxouecmomen guamsp — puatep, KOATO NPOMycKa BCHYKH
CHPHAJMH C YeCTOTa, MO-BHCOKA OT eJHa ONpejesieHa 4YecToTa f, M He
NPonyCKa CHTHaJM € 9€CTOTa, Mo-Hucka ot f, . YUecrorara f, ce Hapu-
Yya JoJHA rpaHHYHa 4ecToTa Ha Quarnpa. I'opHaTa rpaHuuna uecToTa
Ha BHCOKOYECTOTHUS (UATBHP KIOKH KbM Oeskpajiinoct. Mnueaanara
YeCTOTHA XAapPaKTePHCTHKa Ha BHCOKoYecTOTeH (uaATHp e najeHa Ha
¢ur. 2.3.

K
4 I's
\\\ 7
N\ |
\ [ K2 l / -—
dur. 2.2 our. 2.3 dur, 2.4

Jlenmos uamsp — GunTup, KONTO HpONYCKA CHrHANHTE OT JaleH
YeCTOTEH CNEeKTbD, ONpexel]eH C NOJAHAa TPaHHYHA YecToTa f, Mrop-
Ha rpanuyna yectota f, H HEFMPONYCKA CHrHaNMTE € YECTOTH HM3BBH
TO3H cnekThp. MlgeanHaTa My ¥ecTOTHa XapaKTepHCTHKA € Aa/ieHa Ma
¢dur. 2.4,

50



2.3. PASJIEJI MTEJIHH ®HJITPYU OT ITbPBU PER

Huckovecmomern paszdesumenen duamsp om nspeu ped. AKo ce
CBBPKAT NocaejoBaTe HO exHa GoOWHA C MHAYKTHBHOCT L. W eAuH
PESHCTOP C’bC CBNPOTHBACHHE K7, KaTo KbM KpauilaTa MM ce NpH-

Ly

=
=

lu,dB8 ¢
§ I
20+
-40 =
/)
| 1 } 1 L ) -90°

2w w0 w0, 00 2000 500 10000 rp,
0rt, G2ty U5l fp 24 S5 wh

&ur. 2.5

n0xH BXOAHOTO Hanpexenne U,, a] cnaabT Bbpxy Rr ce mpueme 3a

¥3xoaHo Hanpesxeuue U,, KaKTO € NOKasaso Ka ¢ur. 2.54, ce mnoay-
yaBa HHCKOUECTOTEH paszesureneH ¢uarpp or nipeu pel. [lpuero e
R; =0, Ha Kkoeto CBHOTBEeTCTBYBaT ChBpeMewHuTe ycuapatemn. OT

cxemaTa Ha ¢urypara Moxe Ja C€ ONpexe/H Koe(RUHEHTBT HA Npe-
I aBaHe
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P S S @.7)

T — , 2.8
Ur " VRytwL, 2 &9
a 3a uugoto Ly, Ha U, cnpﬁmo U, ce noayuasa
Ry
Ly =201 =201g . — -2 ; 2.9)
v U gVR 2w, (

Ha ¢ur, 2.5 6 e nokasana 3asucuMocTtTa Ha Ly oT yecrorara f,
T. €. YecCTOTHAaTa xapamepncmxa Ha QUATBHPa, MOCTPOEHA BBH3 OCHO-
Ba Ha 3aBucumoctTa (2.9).
Or saBucumoctra (2.7) ce onperens ¢asosata pasnuxata @
mexay U, u U,
t ° Ly 2.10
EPu=— TR ° (2.10)

Ot To3M u3pa3 ce BUKIa, 4e (pasopaTa pasaHKa ¢, € OTpULATE]-
Ha M C HAPACTBaHe HA YeCTOTATA Ce YyBeAuyaBa no abcoMoTHA CTOM-
Hoct, [Ipu enHa omnpejeneHa uvecToTa f; ce moadyyasa

L.2rfy=Rr. 2.10 a)

Karo ce samectu B (2.10), ce nonyyasa tg@.=—1n ¢, =—45"
Ilpu wecrora f, xosATO K/MOHH KEM Oe3kpaiiHocT, da3oBara pasiuka
9, kxaouu KkpM —90°, Ha dwur. 2.5 8 e noctpoeHa ¢asoBata xapaxre-
pucTrka Ha ¢GuaTHpa, usuucaena ot (2.10).

Bxoguuar wumnemaHc Z,x Ha HHCKOYECTOTHHA (JUATHD OT I'bPBH
pexn e

ar =Ry +jo L. (2.11 a)
Moznyrbr Ha BXOJHHA MMIEAAHC €
Zeo=RZE+(w Lu 2. (2.116)

C yBennyaBaHe Ha YecToTaTa MOJAYJIBT HA BXONHWA HMNENaHC pac-
Te, KaTO 3a 4ecTorara f; Toi e Zy= ]/2 Rr Tlpu uecrora f, xaons-
ma kbM 6e3KPaiHOCT, M BXOJHUAT UMNEAAHC cTaBa GeaxpaiHo roasm.
HMnenaucHara xapakrepucTHka Ha GmaTbpa € Janesa Ha ¢ur, 2.6.

dasara ¢, Ha BXOLHWS MMIEJAHC c€ Onpeje/s OT 3aBHCAMOCTTA

L
tg(pz._wTT— . (2.1154)
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Buna ce, ue T4 epaBHa HA @ RO roOJEMHHA, HO € ¢ 00paTeH 3HAK
COPAMO Hedl, T. €. Z, WUMa MHAYKTHBEH Xapakrep.

Visnykrusrocrra L, Ha GoGuHata ce onpejead OT YCJOBHETO —
3a pa3/lesINTENHATA uecToTa f, MouHocTTa P, BBPXy ToBapa Rr Ia

‘r /Z,‘/,.Q

Ver 3

Frp

1 1 3
w5, 4 27, A

dur. 2.6

6bie NoJOBHHATA OT MOWUIHOCTTA P,, KOATO TOH KOHCYMHpa NPM uec-
TOTa Ha CHrHaJa, KJOHAINAa KbM HyJa, [Ipuema ce, ye B 061acTTa Ha
nponyckane GuJATPHTE He BHACAT HUKaKBoO 3aTWXBaHe, T, €. kKoedHUHEH-

TbT K=1 uau nuBoto Ha U, cimpamo U, e Ly=0dB. [lpu tasu
IpeanocTabBKka ce Nnoayyasa

2 2
o Yy K b 2.12)
Poo U3 UR:+@L.° 2

Pemennero na 2.12 cnpsamo L, naBa TbpceHata 3aBHCHMOCT

Ry
Lu= o, 5 (2.13)
Hspasbr (2.13) moxe ma ce mpeAcTaBd ¥ BBB BHAA
w,L.=Rr. (2.13a)
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Or cpasuenuero Ha (2.13a) ¢ (2.10a) ce ycraHossaBa

fi=fo. (2'1’36)
ChnenoBarenso sa pasjze/MTeNHaTa 4ecTOTa Ce I[10y9aBa:
HMBOTO Ha M3XOJHOTO HampexeHue ce moruxasa ¢ 3 dB;
¢asoBara paanuka @, =-—45%
MOAY/IBT HA BXOLHHS uMmesanc Z, = |/2 Rr;
¢azata Ha BXOLHMA UMNEaHc @,=45°.
[Ipu 3ananena uuaykruBHoct Ly Ha GoGumara ot (2.13) 3a pas-
JenuTeqHATa YeCcTOTa ce NOoJayuaBa
Ry
fo =52 - (2.14)

3a yectoTH f>f, ce nonyuaBa oL, >Rr. BbB Bequuusata nox
Kopen na (2.8) u (2.9) moxe na ce npeneSperse cbOupaemoro Rr u
ce moayvasa

Ry

Buxna ce, ue K H Ly 3aBucat o6paTHO MPONOPUWOHANHO OT Yec-
TOTaTa Ha NbpBa CTeneH. 3aTosa QUATBHPBT CE Hapuua OT I'bPBHU pe.
Bposr Ha peakTHBHHTE €NEMEHTH e CaMo eIHH — MHIYKTHBHOCTTA

H o«

Oceer ToBa oT (2.15) ce ycTaHoBsIBa, 92 CTPBMHOCTTA HA 3aTHX-
BaHe kjoHu kbM 6 dB/oct npu f>f,.

MaMeneHHeTo Ha HHIyKTHBHOCTTA Ha GOOWHATA BOJY €IUHCTBEHO
IO M3MeHEHHE Ha pa3jenurtesnHata uectora f,. CirenosaTenHo HHAYK-
THBHOCTTA L, ce odpegseas ot (2 13) camo or choGpaxeHnus 3a moJy-
gyapaue Ha wu3bpaHaTa pasiesndrenna decrorta. HeoGxoamnmo e obaue
Jla ce mMa mpeABH/l, Ye HUCKOUECTOTHHUAT (PUATHD € caMo CIHO 3BEHO
Ha aajler GBATHD ¥ napale/BOHA HErO e CBBHP3aHO BHCOKOYECTOT-
HOTO 3BeHO. AKO c€ yBeJHud pasfejATeNHaTa 4eCTOTAa HAa HUCKOYEC-
TOTHOTO 3BEHO, O€3 Jla ce H3MeHs Pa3ieJUTeAHaTa JecTOTa HA BHCO-
KO4eCTOTHOTO 3BeHO, Ie CE NOoJAyYd 4ecToTeH oOxBar Ha NPernoxpH-
BaHe, KOIiTO 1€ ce TPONyCcKa ¥ OT ABaTa (uarspa. Bxoduudar umme-
JAaHC HA CHCTeMaTa B TO3H o6X3aT Ule ctade 2 NbTH {10-MaABK OT
CTOHHOCTTAa Ha TOBapa H CbUIeCTBYBAa OMACHOCT OT IDETOBapBaHe Ha
ycuasareas. Takasa rpeinka He Tpa6Ba Aa ce 0NycKa.

Tpumep, Ha ce u34McaM HHCKOYECTOTeH pasjendrened Quarnp
OT WBbPBH Pef npH 3amafen ToBap Rr=4Q u pasjeidresnda yectora
1800 Hz.

Or (2.13) c2 onpaaefs HHIYKTHBHOCTTA

L,=352pH. (2.16)
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KOHCTPYKTHBHO u3uucasBane Ha 606uuu 3a uatpu. Oduxuose-
HO Go6unuTe 32 paszenuTe/Hy GuATpU 32 O3BYUHTENHU Teja ce H3-
paboTBaT Karo MHOrOC/OiiHAa HAaMOTKa, HaBUTA BLPXYy OCHOBA OT
HEMarHWTeH Matepuas, Hail-ueCTO Ce H3MO0J3yBa MJacTMacoB MUAUHIBD.
MunyxTuBHOCTTa Ha Takasa G0OHHA ce H3YMCJABA OT 3aBUCHMOCTTA

4 U [}k",

N7/ BR |
| //// | 7 Ig
dur, 2.7 &bur, 2.8

2 2
L___ 320a2n

=621 96-T0; - 1078, H. (2.17)

Paamepure a, b v ¢ ca o3nauenn Ha &wr. 2.7, a n e Gpodar Ha
HaBHBKUTE,

Ako 6o6unyTe Ce HABHAT BBPXY MIACTMACO8 UUAWHABD C BBLHIHEH
auameTnp 40 mm M Bucounsa 20 mm, KaTo ce u3rnos3yBa MejeH Mpo-
Boguuk tun [ET1-B nau TNETI-F ¢ guamerbp 1 mm, Gpoar Ha Ha-
BUBKHTE 71 3a Pa3/IMYHATE CTOMHOCTH Ha L e naneH B Tabn. 2.1

Tabaupa 2.1

| i \
0,50 . 0,60 0,70| 1,00 1,2 1,5 ’ 2,0 3,2 | 6,4
|

! i
L,mH 02 |025|0,35

|
‘ | ! '
J n IGO |68 80 ‘ 100 1 10O 120\ 145 | 158 178 | 208 257
: i I .

360

Bucorxowecmomern pasdesumencw puamsp om nspsu ped. Axo
NOC/e0BATENHO HA eNUH Pe3HCTOp Ry ce CBBPXKE KOHIEH3aTop C
kanangurer C, M KBM KDayulaTa UM Ce TMPWIONKH BXOJHO HANPerKeHHe
U,, a cnagsT BbpXy Ry ce B3eMe 3a u3xofHo HanpexeHnue U, ce no-
JlyyaBa BUCOXOYECTOTeH pasgeautened QUATHP OT bPBH pel—¢ur. 2.8,
INpuero e R; =0. 3a xdedpunnesra Ha npenasame K ot ¢ur. 2.8
B TO3H caydYa#t ce mojayyaBa

k= 7T (2.18)
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MonyapT Ha KoehHiUEHTa HA NpeAaBaHe e
U= 2CRr

Uy JIF@CR P
3a nupoto Ly Ha nanpexenuero U, cnpamo U, ce mosyuyasa

(2.19)

A 1
Lu,dB 7
D.—
z saelacf
~20 ¢ Swﬁ\/
-~
~40} “90°
& | 10
1 (] 1 1 i $ —gi
Oy 824, G5 4, 2 Lf,
our, 2.9
U w CRT
Ly=20lg - *=201g ——"——— 2.2
U g Ul g mRT)z ( 9)

3a MHOTO HUCKM YeCTOTH (» KJAOHH K'bM HYJA) H MORYJBT Ha Koe-
¢uunenTa Ha npenaBaHe KJOHH KbM HyJa, a Ly kaoHH xpM—oo. C
yBeJHuaBaHe Ha yecToTata K pacrte, KaToO NPH MHOTO BHCOKH 4€CTO-
™ (0—>00), K KaoHH xbM elununa, T. e. Ly—0. Ha ¢ur. 29a e
NOKa3aHa YeCTOTHAaTd XapaKTepHCTHKA Ha QUJATBDA, MOCTPOeHa Chraac-
Ho 3aBucuMoctTa (2.20).

3aBucMoCTTa Ha (asoBara pasmuka ¢, mexny Hanpexenusta U,
u U, or yectoTata Moxe ja ce onpepead oT uspasa (2.18). IToay-
YyaBa ce

1
8@ =", cx, (221

Or (2.21) ce ycraHoBsiBa, Ye (pa3oBaTa PasIMKa € NOJOKHTENHA 32
BCHYKH YeCTOTH M HAMaJsBa C yBeJMuaBaHe Ha uvecrorata. [IpH mmo-
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ro HHCKH 9ectoTH (w—0) 3a 12§, ce noayyasa Meoro romsma CTroii-
HocT (g ¢9,—cc), a ¢asomara paznuka ¢, =90°, C ypesuuaBare Ha
yecrorara (pazoBaTa pa3iBKa HaMasasBa ¥ OPH e€jHa OfpejesieHa Yec-
TOTA C€ NoJyYaBa

2n fiCRr =1, Ry= —2;;?6— . (2.22)

Karo ce samectu (2.22)B (2.21), ce noayuapa tg ¢, =1u ¢, =45°
IMpn mMHOro BHCOKH uecTOTH (w—oc) ¢asoBaTa pasiHKka HaMaadBa,
tg @, KAOHH KBM HYJa H ¢, CHINO KJOHM KbM HyJaa, Ha ¢ur. 296
e nocrtpoeHa (ha3opaTa XapaKTepHCTHKa Ha uATHPA CBHLrAACHO 3aBR-
cumocrra (2.21).

BxoauugT mMnenaHc Ha BHCOKOYECTOTHMS GHATHD OT MBbPBH peR e

s 1
Zax=Rr +—j—m—c— . (223 a)

MoayasT Zsx HA BXOJXHHS HMIIeAaHC €

Z"=\/R;_,_ B (2.236)

3a MHOrO HHCKM 4Y€CTOTH MOZLYJBHT HAa BXOIHHS MMIIEJaHC HA BH-
COKOYEeCTOTHHSI (PHATBHP OT I'bPBH PEJ, MMa MHOTO FoJifiMa CTOHHOCT —
npH f, KJIOHfAILA KbM HYJa, BXOJHHAT HMMEJAHC KJIOHM KbM Ge3Kpaii-
HocT. C yBeqHYaRaHe Ha YeCTOTAaTa MOJAYJNBT HA BXONHHS HMOeJaHC
HaMaJsiBa, KaToO NpH yecTora f; Toit e Z,,x=]/2 Rr. 3a dgecrorn,
MO-BHCOKH OT f;, MOAY/1bT Ha BXOLHHS MMreIaHc HaMaJjaBa, HO OCTa-
Ba mno-roasM oT Rr. EnBa npM MHOTO BHCOKH 4YecTOTH (w—o0) C€
noayyasa Z,.~ Rr.VMnesancsara xapaxrepucruxa Ha QuUATHpa € Aa-
Jesa Ha dwmr. 2.10.

daszara ¢, Ha BXOAHHA MMIENaHC cbriacHo (2.23a) ce onpenels

OT 3aBHCHMOCTTA
@%=—w&7 (2.23 8)

Ot (2.23 8) caenBa, uye BXOJHHAT MMIEAAHC HA BHCOKOYECTOTHHS
(UATHD OT NBPBH pell MMa KalallUTHBeH XapakTep 3a LeJaHs 4ecro-
TeH 00XBaT, KOETO Ce BUXKJA U OT Heropara cxema.

KananutersT Ha KoHaeH3aTopa C ce onpejeas OT yCJOBHETO 3a
pasfesuTesHaTa 4ecToTa f, MomHocTTa P, BBPXY ToBapa Rr j1a 6b-
Je noJioBHHaTa OT MOLIHOCTTA P,, KOATO TOil KOHCYMHpa NpH 4YeCTo-
Ta Ha CHrHaJa, KJAOHAMA KbM O6e3KpaiiHOCT, WM HO-TOYHO 33 YecTo-
taTa, KOATO € MHOTO NO-BHCOKa OT f,. 3a o6AacTTa Ha NPONyCKaHe
TYK CBUIO Ce INpHema, ¢ (QHUATHPBT HE BHACH HHKAKBO 3aTHXBaHe,
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T. e. Ky=1 wuau mmsoro Ha U, cnpamo U; e Ly =0dB. [lpu Tesn
YCJ0BHS ce moayyasa

P U2 2
- D Rt =1 (2.24)
v U, Rexo )
v C?

\
AR
V&R I

2Rz |-

1 1 1 W 1
0,25,§7 0,5,5, ,{,, 24 4{, Lhz
®ur. 2.10

Peruennero Ha (2.24) cnpamo C paBa ThpceHaTa 3aBHCHMOCT
1 =
C= QH_fp “R? . (2.23 a)
Ilo mpunnun u3passT (2.25a) o3HauaBa, ue 3a pa3fenuTesHaTa

4ecToTa f, MMHEJaHChT Ha KoHjeHsaropa C e paBeH Ha CBHNPOTHB-
JIeH1eTO Ha Tosapa Ry :

1

E;E— =Rr. (225 6)

Ot cpasuendero ma (2.25a) ¢ (2.22) ce ycraHoBsBa, 4¢ € B CHJa
PABEHCTBOTO ©, ==w;,

fo=h- (2.25 6)

CnesfoBaTeqHO 3a pa3jeNHTEAHATA YECTOTA HAa BHCOKOYECTOTHHS
pasieauteen: QUATHP OT MBbPBH pPex Ce NMONYYaBa :
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HHBOTO Ly Ha BXOAHOTO Hampexenus e —3dB;
¢dasosara passnka ¢, =45°;

MOAY/JBT Ha BXOIHWA MMNeAaHC Zx=]2 Rr;
dasara Ba BXoJAHUA HMOENaHC @y= —43°,

3a pasjeaurennara vectora f, cbriacso ¢ (2.25 a) ce moayyasa

1
fP=‘2nCR}" (2 26)
3a 4ecTOTH Ha curiaza, KOMTO Ca MHOrO MO-HHCKHM OT pasien-
TeJBaTa, Ce nonayuaBa w, CRr<<l. Bpa BeiuunHara nox KopeH Ha
(2.19) n (2.20) moxe ga ce npeHeGperne co»OupaeMoTo w, CRr u ce
101y 4aBa

K~2r fRr; Ly~201g 2r fCRr (2.27)

Or (2.27) ce ycranossBa, Ye K M Ly 3aBUCAT NpaBo NPOMOPLHO=
HaJHO OT YecToraTa Ha N'bPBa cTeneH W 2aroBa (UATHPHLT C€ HapH-
ua oT NLPBu ped. Dposit Ha peaKTHBHATE eNeMEHTH e eAHH —— Kana-
guarerst C.

Ot (2.27) ce ycraHoBdBa CbLIO, Ye CTPLMHOCTTA Hi 3aTHXBaHe
xa0oHn KbM 6dB/oct mpu /<Zf,, HO OKOJIO f, T € mMO-MasjKa.

ViameHenueTo Ha kamauureTra Ha Kougensaropa C gpDH BUCOKOYe-
cToTHHR (PUATHLD OT MBPBH PEJ BOAH EAUHCTBEHO HO HU3MEHEHAC HA
Herosara pasjeidienna doctoTa fp . CaegoBaTenHo KanmauuTeThT Ha
C ce onpenens ot (2.25a) caMo o1 chOGpaxewua 3a nosyyasaHe Ha
npeasapuTenHo “36paHata pasleluTedna wectora, Tyk chilio TPASBa
Ja ce B3eMe mnpenBHA, Ye C W3IMEHEHHe Ha pa3/eHTeNHATa 4YecTo-
Ta HaCThOBAT CHOTLETHH H3MEHeHWUs Ha BCHMYKH Be/JAHYHHH, KOH-

TO 3aBUCAT OTHOCHTRAHO OT 4ecioTaTa (BaBI/ICﬂT or L ).-ITocneacteus-
o

Ta OT APOMSTHATA Pa pasaequTe,qnata yectora TpaGBa aa ce npeye-
HAT, KATO C€ B3eMe ULPeABHA BIMSHYETO HAa BUCOKOUECTOTHHA (M-
TBP BopXy 06tu010 chueranue oT QuaTpH, yuacTBYBaild B cxeMmara
3a pasfegsHe 3BYKOBHsI CHEKTDHP HA i0400XBaTH—Hall MaJiKOTO, KOeTOo
TpsabBa fa ce Hanpasu, € ja Ce H3C/c/A8a BXOAHUAT UMICJAHC HA ChB~
KynHus GuATBP. AKO c€ ycTaHuoBH, 4e ChleCTBYBa OMAcHOCT OT Lo-
JiysaBaie Ha BXONEH MMIENIHC, KOHTO e Mo-Ma/JbX OT HOMHHAJIHHA,
pemeHneTo He TpsadBa jAa ce mpuema,

Ilpumep [. Jla ce u34ncld BHCOKOYECTOTEH pa3fenuTeieH QUATHP
OTOH'prH peR npu 3ananed ToBap Rr=4 Q u pa3gesnuTe/na yecrora
1800 Hz.
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Or (2.23 a) ce onpefens xanauuteTsT Ha C:

1

[MonyueHnaT xKanauuTeT CbBMAja CbC CTaHAAPTHATA CTOWHOCT WM
MOXe Ja Ceé Peanausupa oT napajleJHOTO CBbp3BaHe Ha JBa KOHJIEH-
saropa ¢ Kanauurer 10 pF M exmn Konpensatop ¢ kanamurer 2 pF,
BCHYKH OT THna MBITI—2.

ITpumep 2. Jla ce u3unciM BHCOKOYECTOTEH pasjeaureseH GUATHLP
OT MbPBH peX NpH 3anajed TOoBap Rr =8 QM pasiesuTesHa 4ecToTa
2200 Hz.

Ot (225 a) ce onpepeas C=9,0 pF. Iloayyenarta croiinoct He
e cranaaprHa. Haaara ce na ce npueMe Apyr kanauurer Ha C, KO#-
TO Ma CBBNajHe C'bC CTaHAapTHAaTa cToiHOCT. [Ipnema ce C'=10 pF.

Pa3snendrennara yectora ce M3MeHda Ha f; =1980 Hz, T. e. cbe 220 Hz

no-HHCKa OT u36pasata. TpsaGBa na ce H3clenBa chbBMecTHara paGoTa
Ha To3n ¢uatsp B ob6xBata 1980—2200 Hz ¢ HuckouecrortHus duJ-
ThHP W TOTaBAa Ja Ce MpeieHH LerechoOpasHo Ane Aa Ce NpUeMe TO3H
KAaNAUHTET Ha KOHJEH3aTopa.

Moxe na ce mpHeMe no-ManbK OT HM3UHCJEHHs, Hanpumep C’=
=8 pF. llle ce peanusupa oT napanesHOTO CBbP3BaHE HA 1BA KOH-
nensatopa tin MBITI—2 ¢ kamanurer no 4 pF. 3a pasneauteanata

yectota f' ce mosayuasa

. 1
==

B rto3u cayuait paspenntensHata yectora ce moayyn ¢ 280 Hz mo.
BHCOKa oT uzbpamara. [Ipy TOBa ycjnoBHe BXOIHMAT HMNEJAHC Ha BH-
COKOYeCTOTHHS uATHD B 06xBa-

PN 1a 2200—2480 Hz me Gbre mo-

{ roJiiM OT HMMejaHCa, KOUTo OR
ce MOJYyYua TpH pasieuTe/Ha

r uectotrata 2200 Hz. Bamsuuero
BbPXy XO/la Ha 4eCTOTHAaTa Xapak-

] TEPUCTUCTUKA HE € CBIIECTBEHO.
CheloBaTesiHo 32 npejnounTane e
KanauHTeTHhT Ha KOHI€H3aTopa C
na ce uabepe C N0-MalKaTa CTaH-
JA@PTHA CTOMHOCT OT M3YUCAEHATA.
Cpednotecmomen pasdesumencs @guamsp om nspsi ped. Ao
moc/eaoBaTeNHO Ha eAuH pe3ncTop Ry ce CBBPXKAT KOHIEH3aTOp C
kanauurer C u 6o6una C HMHIYKTHBHOCT L, # K'BM Kpanulatra UM ce
NPHJIOXKH BXOJAHOTO Hanpexenue U,, a cnagsT BBPXY Rr ce B3eMe

2480 Hz. (2.29)

/s

?

S
b

dur. 2.11
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3a u3xoaHo nHampexeHnne U,, ce moayuyaBa cpelHOUeCTOTEH Pa3fenu-
TeJer Guarsp or mepBH pen—¢ur. 2.11. Or cxemara Ha ¢ur. 2.11
MOXe Ja ce u3BENE AaHATHTHYEH H3Dpa3 33 3aBHCHMOCTTA HA Koedu-

auedta K ot uecrorara

'=_l}_=__..._ ;| (2.30)
i J
1 Rr-tjwlLd Yo
Mogyabt Ha KoedunueHTa Ha NpenaBaHe e
R
| G, S — 2:31)
U, \/Rz—l—(m L—_._.l,g-)z
r ol

3a uuBoTo Ly Ha u3xonuoTO HanpeweHune U, cnpAMoO BXOXHOTO
U, ce nonyuasa

Ly=201g —otl e (2.32)
\/ R2 + oL ——7"m C )

[To npuHUHD CPEAHOYECTOTHHAT DasfesureseH GHATHD OT MbLPBH
pel NnpeicTaBAsBa €JHH eNeKTPHYECKH TpenTsl KPpbr. Pe3oHaHcHara
My YecTOTa ce ofipeJens OT YCJOBHETO 33 aHy/JHPaHE HA peaKTHBHa-
Ta KOMIOHEHTA

1
(.()OL—-'W—=O; foz_“—’_‘.:“_"— . (2-33)

3a pesonancuara uecrora f, ce moaywasa K=1 um L, -0 ¢B.
3a BCHYKH OCTaHAJH 4eCTOTH Koe(dHIHeHTHT Ha mnpefaBane K e mo-
MaXbK OT eJHHHIA, CbOTBETHO HHBOTO L, Ha HM3XOIHOTO Hampexe-
HHE uMa OTPHUUATEJHY CTOHHOCTH.

3aBucumoctra (2.31) 3a xoeduuneHTa Ha mpelaBaHe Moxke Aa Ce
Hamume BbB BHUJA

K= L — (2.34)
2 —
\/ Qe (1- )
KBIETO x=2—0=—f€- € HOpMUpaHa YecToTa, (2.35a)
P
Q_—99~L— Tf\/‘“é‘ — KavecTBeH (akTop Ha Kpbra. (2.35 6)
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3a nuporo Ha U, cnpamo U, ce nonayuapa

Ly=—201g \/1+Q2x2 (1--L)" (2.36)

Ha ¢ur. 2.12a ca nanenn HSIKOMKO YeCTOTHH XapaKTEPHCTHKH HA
cPeAHOYECTOTEH pasienuTes]eH (GuaTBD OT W'BPBH pel NpH napame-
™p Q@ — 3a Q=1; Q=0,707 u Q=0,316. Or rpadmuxarta ce Bui1ia,
ye N06bp pesysraT ce noayuasa npy Q==0,316. Bre BcHuKM cayuan
CTPBMHOCTTA Ha 2aTHxBaHe B 06.18CTTa HA HENPONYCKaHE KJOHHU K'bM
6 dB/oct.

PazgeauTeauTe 9ecTOTH Morat jga GbOaT OnpeneseHd TOUHO OT
YCHAOBUETO — MOWHOCIIMA, KOSMO C€ KOHCYMUPQ Om (pUAMGPa 3a
pasdeaumesnume tecmomu, oa 6s0e 08a namu nO Maaxe Ol Ma3u,
KOAMo ce KOHCYyMipa npu pe3onaucrama #ecmoma f, ToBa e eKBH-
BaJE€HTHO Ha YCJOBHETO KOE(hHUHEHTDHT Ha INpPEeNaBaHE 1a CTaHe PaBeH
Ha 0,707. Ot §2.34) ce nonyuyasa

K= __l —— L 2.37
\/HQ,x,(l__iT) V2 (2.37)

Pemenuero na (2.37) naBa aBere HOPMHDAaHH pa3lEJHTENHU 9He-
CTOTH
L \/_L_+4_l_ xym ({1 +4;:3j) (2.38)
2 Q2 Q ’ 27 ~ Qz Q * .

Buxna ce, ye x,x,=1, T. e. fifo=f2,
Paszeautennnute yecToTH ca

V-2 T 1

T

fi= Q41_ i _Q_, (239 a)
-_-m——-n--——ww”j

fa= th . (2 396)

Tlpu sanamenn paszeauTeaHy wectoTH f, H [, MOXe na ce ompe.
Zenu HeobxoaumaTa crofinoCT Ha Q. Ta ce mosyyama, xato ce pas.
aeau (2.396) na (239a)

1}
\/Qg g
T fr

=b. (2.40)
Vot
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&nr. 2.12
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Pemenuero cnopamMo Q gasa

Q=21 241)

[Tpu usBecTHa Bede CTOHHOCT Ha Q ot (2.384) u (2.386) moxe
la ce onpejgenn x;, M X, a caejpoBarteqno u f,. Ciaex kato ce onpe-
Aeqn f,, He e TPYAHO fa Ce OoNpeleasT €NeMEeHTATEe Ha pasje/HTe]-
Hug HUATBD

— QRT .
|
C=—erim— (2.43)

CpenHouecTOTHHAT QHJATHP OT IBHPBH pPEJ MOXe Ja Ce pasriaerx-
Ja KaTo CbCTaBEH OT HUCKOYECTOTEH M BHCOKOYECTOTEH (PHATHP OT
nbpBu pen. [locaenosaTenHo cBbp3aHuTe 6o6uua L u toBap Rr 06-
pasyBaT HHCKOYECTOTEH (PU/ITBD, YHATO Pa3feNNTeHA UeCTOTa ChBMNAAa
€ 10-BHCOKAaTa OT pa3ie]uTe/]HHTE 4eCTOTH Ha CpeJHouecTOTHHA duJ-
TbP. 3a Ta3u YECTOTA CBIUPOTHBIEHHETO Ha KoujeH3aTopa C e Hoc-
TaTbYHO MaJKO M MOxe jga ce npeneGperwe, Ot apyra crtpaHa, mno-
ciejpoBaresino cebps3anuTe C ¥ Ry o6pasyBaT BHCOKOYECTOTEH (ui-
TBP, YHATO pa3jeANTENBA YECTOTa ChBNAJA € [0 HACKATa OT pasie/H-
TeJHUTE YeCTOTH Ha cpeaHouectotHHs ¢uarbp, 3a Tasu dHecrora
CBIPOTHBJAECHHETO HA GOGHHaTa L e JOCTAaTBYHO MAJAKO H MOXe 1a
.ce npeHe6perde. ToBa TpeTHpaHe Ha CpeIHOYECTOTHH (UATHD HaBa
OCHOBAHHE HETOBHTE eJeMeHTH Ha ce uauucaar: L ot (2.13) za f,, a
C or (225 a) 3a f,. I'peiukara HaMansiBa C yBeJUYaBaHe Ha OTHO-
LIEeHHETO b.

dazoBaTa pa3ruKka ¢ MeX]y H3XOJHOTO M BXOLHOTO HalpexeHHe
Moxe Jla ce ompejend or 3aBucumoctrta (2.30), kaTO ce u3MOI3yBaT
{2.35 a) u (2.35 6). INonywaBa ce

tgp=—Q(x — ) (2.44)

Buxza ce, ye 0pH MHOTO MaJxH CTOMHOCTH Ma x (ba3osata pas-
Juka KA0HH kbM +90° a npum MHOro rosieMu CTOHHOCTH KJIOHH K'BM
—90°, He3aBHCHMO OT CTOHHOCTTa Ha Q. [lpu x=1 ¢asoBara pasmu-
ka € 0, cbuio HesaBucumo ot Q. CrofiHocTTa Ba Q OKa3Ba BAHSHME
BBPXY (pasoBaTa pasnAka 3a 4eCTOTH, KOUTO ca GJHM3KHM A0 PE3OHAHC-
HaTa decToTa Ha (puarbpa. Ha ¢mr. 2.12 6 ca naneHu dasobure xa-
DaKTEPHCTHKH Ha cpeAHoweCcTOTeH (UATBED OT mbPBH pes 3a TPH
CTOHHOCTM HA Q. Bmxkna ce, ye npH MO-TONEMH CTOHHOCTH Ha Q
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dasomaTta pasaMKa @ ce M3MeHd 0-6BLP30 ¢ M3MEHEHHE HA 4YecToTala
B OKOJHOCTTA Ha fj,
Brosnuar mMneaanc Ha ¢uarupa ce onpexeas or dur, 2.12 a.

Zoe=Rr + j(wLm “lt‘) (2.45)

MoAyaLT Ha BXOJHMS HMOEAAHC e

—— =i
q)a'*ﬂTa (02 CE€ onpejness OT 3apHCHMOCTTA

tg . =Q(x— L) (247)

Ha Qur, 2.12 8 ca JdageHu HMNeJaHCHHTE XapakTEPHCTHKI HA
duarnpa 3a cpIUTe TPU cTOKHHOCTH Ha Q, 3a KOMTO ca AaJeHH ue-
CTOTHUTE H (Ha30BHTE My XapaKTepHCTHKI.

Ilpu cpesnouectoTHHst Ppaspcqntesnen GHATHD OT MHPBH PEX U3-
MEHEHHEeTO Ha CTOHHOCTTA Ha €JHH OT PEAKTUBHHUTE MY eJeMeHTH
(L unn C) BomM no npoMsua Ha peAulla NapaMeTpH HA Quarspa -
uaMeHa ce J, a ¢ TO3¥ napaMeTbP ca CBBPSAHH BCHYKH OCTaHAH
napamerpu Ha ¢uarepa. CremosaresHo e €€ H3MEHH IIMPOYMHATE
Ha MpPONMycKaHHs 9ecToTeH o6xBaT, 1l Ce M3MEHH XOI'BT Ha YeCTOoT-
Hara, (pasoBaTa M MMNeJAHCHATA XapaKTepHCTHKH U T. H. [Ipu Heol-
XOJMMOCT OT H3MEHEeHHe Ha CTOHHOCTTA HA JAACH E€JEMEHT TpsA6Ba
Ja ce aHaJu3upa J00pe BIAMAHUETO My H Ja ceé BHeCaT HeoOXO/HMH-
Te KOpDEeKIUU 3a 3ana3Bane OCHOBHMTE NapaMeTpu Ha (uiITbhpa.

[Tpumep I, Jla ce U3UHCHH CPERHOYECTOTEH Pa3RCAuTeNeH QUATHD
OT WBPBH pel NMPU 3ajafieH HOMHHaAeH ToBap Rr==4Q u pasjeau-
Teauu gectotH [, =500 Hz u f,=5000Hz.

@. OTHOIIEHHETO OT JABETE Pas/IeJHTENIH YeCTOTH € ff’ ==10.

1

0. HeobGxonumara croifHocT Ha KauectBenus daxrop e Q=0,35-

6. HopMupanute paspenurenny yecroru ca r,=0,316 n x,=3,16.

2. Uecrorara f[,==1580 Hz.

0. Kanauurersr C=73 pF.

[Moxyvenuar kananurer GH cAeiBajO Ja Ce peaJusupa OT napa-
JISJIHOTO CEBbP3BaHe Ha HIKOJKO KOHAeH3aTopa -— Hampumep 4722+
+3,9=72,9 pF.

e. VlapyxruBnocrra L=143 pH.

3a cpaBHeHue Ie 6bJAaT H3YHCAEHH croitHocTuTe Ha L u C or
saBucumoctute (2.13) u (2.25 a). [Noayyasa ce L'=127 pH n C'=
=79 pF. Ha Tesu croitnoctu cvorBeTcTByBa Q'=0,328, Or cpasHs-
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BAHETO Ce€ YCTaHOBHBA, Ye Pa3/iUKaTa MEXKLY CTOHiIOCTHTE HAa HM3UH-
CNEHHTE IO JBAaTa HayHHa eJCMeHTH e okoso 100/,

Tpamep 2. la ce usduciau CpeiHOYECTOTEH pazgeauTened PUATHD
OT WbPBH Pel NpH 3ajJafileH HOMHHAMeH TOBGD R; =8 Q u pasienu-
teauu uectotH f,==1000 lz u f,=1000 Hz.

a. OrHouleHHeTO —;2~:4.
1
6. Heobxonumara croiinccT Ba xavectsennd (daxrop e Q=0,667.

8. Hopmupanute paszjieaurentid yectoTd ca x;=0,> 1 x,=2,

2. YecroraTa f,=2000 Hz.

0. Kananurersr C=15 pF.

IMonyuenara crofigoct e cranAaprua.

e. Munyxrupioerra L=421 wH.

Enementnre L w €, miuncaedt OT sasuciqaoztute (2.'3) u
(225 @), ca L'==320 pH, C'=20 pF n Q' =0,3.

Ocranazute napamerpu Ha duarupa e Gwiar: fi=2000 Hz,
x;=0,41 1 x,=2,44.

CaenoBareaiio, ako ce H3iossysat 3asucavocrure (2.13) u (2.25 a)
3a onpejensue ctolnocture na enementure L u C ua cpejpnouecto-
Ten (QUATBD OT MBLPBU Pej, UIC Ce NOJydaT CTOoHHOCTH, KOUTO oupe-
JeJST MajKO IO-NMCHK KadecTBeH (PAKTOP W MAJKO 110 IMAPOK ye-
croTen 00XBaT 'a MPOIYCKaHE CIpAMO 3a4aACHHS.

2.4. PABJIENHTENHU oUJTPH OT BTOPH PEQ

PagpeaurennuTe (DUJATPH OT [LPBH PCA BIACAT 3aTHXBaHE B 4eC-
ToTHUS 00XBaT Ha Henpomyckase, Koero ce u3mens ¢ 6 dB/oct.
[Tonsxora ToBa 3aTUKBAaHE € AOCTATHYHO, HO B NOBEYETO C/Ay4au ce
oKka3Ba HeZOCTarpyHo. TOBa ce OTHACA MpeJUMHO 32 BHCOKOYSCTOT-
#Hg Quarep. TBbpJe yecTo pasie/TesHaTa YeCToTd Ha BHCOKOYeC-
TOTHHSI (PUATHD Ce IPHEMA CPaBHHUTEJNHO HHCKA,HA rpanuuara Ha HoMd-
Ha/MHUSA 4ecToTeH OoOXBaT Ha BHCOKOU'OBOPHTead. He ca peaxu cay-
yaHTe, KOTaTo 3a MeCTOTH, KOMTO ca HO-HHCKH OT pasAe/ure/sara
gecToTa ¢ Y3 OT OKTaBaTa, BUCOKOTOBOPUTEJHAT a NpOUBABA 3HAUH-
TeaHH H3xkpupABauMA. [Ipu nsnoasysane Ha QuiaTe) OT mBPBH ped
HaNpEXEHHeTO BBPXY BHCOKOrOBODHTEJS 33 TC3H YECTOTH e jlocra-
THYHO TOJIIMO, 32 /la Ce 3an234T MU3KDUBABAHHATA B HEJLONYCTHMU rpa-
HHIH. 3aTOBa Ce Hajara H3mnoJ/3yBaHeTo Ha GuATpH OT BTOPH Pel,

KOHTO BHACAT 3aTHXBaHe B 00JACTTA Ha HENPOINyCKaHe CbC CTPBMHOCT
12 dB/oct.
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2.4.1. HuckouecToTer pas3fieAuTeNSH
(DUATBEP OT BTOPH pex

lpusnunsara cxema Ha guaTbpa ¢ gaieua uHa dur. -2.13. Harpa-
JeH € OT [(Ba PeakTHBHH ejeMeHTa — GoOMua C HHAYKTUBHOCT Ly
CBBbp3aHa MOCAeLOBATE/NHO HAa TOBAPHOTO CLIPOTUBICHHE R 7 M KOH/EH-
3atrop ¢ kamagutetT Cg, L
CBBP3aH mapajenaHo Ha Rr. e
KoM kpanmiata Ha nosayue-
HaTa eJeKTpuYecKa Bepura l
ce noJapa BXOJIHOTO Hampe- I
xenne U,, a u3X0AHOTO
Hanmpexenune U, e cnapbt
BBPXYy Rr. °

[leaecnobpaaso e na ce
HampaBAT cJjejHHTE Noaa-
raHusa:

=

g [»

Pur. 2'.13

1 .
Wy =, ’ fp

= 2.48
'LuCn \/[‘ Co 49)

N A, (2.49)

®y Ly 1 1 Ly .._Q . =
-~ = - m— o [ T =l 2.50
Ry w, CyRr Ry N &y (2:50)

Or ¢ur, 2.13, kato ce B3evar mnpel BHA lA(PABEHATE N0/IATAHNUA,
ce noJjyuaBsa

s Uy 1
Kn=—g\= i-atj0;¢ (251)
MoayasT Ha koeduunienTa Ha npexasase €
1
KH=¥'__.‘:’T:.::-_‘1:‘ - e (2.52)

Vo (Q2 )t
HuBoto Lyy Ha u3xoAHOTO HAmpexeHde CAPAMO BXOJHOTO €
Lyn=—20 1g)/ xa 1 (Q*=2)x%+1 . (2.33)

Bmaia ce, ye MonyabT Ha KoedMUHEHTA HA npejaBaie Kpu, pec.
Lyy, 3aBHCH OT HOpMUpawaTa 4ecroTa Xx M OT napaMerspa Qu, cae-
NOBaTe/HO OT yecToTata f M OT eJeMeHTHTe Ba (uIATHpa.

[Tpu Mdoro Masku CTOHHOCTH Ha x Koe(dHUUEHI'BT Ha IpenaBaue
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Ky xaoun kb eampuua, a Lyn—=0 dB. Tlpw x>1 ce nonydasa

1
K~ .

OTryK cdelsa, uc B 06/acTTd HA HENPOTNyCKade QUATHPBT

BHACS 3aTHXBaHe, KOETO HapacTBa C KBaaparta (BTopaTa cTeilcH) Ha

LudB

-180°
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4eCTOTard, 3alloTo KoedHUHIHT LT HA NPEjIapaHe HaMaAsBa ¢ BTOpa-
Ta CTeNeH ua vyecTorara. Lymy Ce M3Vew1 ¢’bC CTPBHMHOCT HA 3aTHXBA-
He S.ux=12 dB/oct. OcBen ToBa mpu x— co xoedHIHEHTHT HA Npe2-
AAaBaHC KJOHM K'bM HyJd HE3aBHCHMO OT CTORHOCTTa Ha Qa.

Tobpae vecto ¢uarpure, 1M0oAOCHM i1a mokasanug ua Gur. 2.13,
ce napuuaT ¢uarpu Ha Darepsopr (Butterworth). Tosa nanmenoBanne
€ HenpaBWJIHO, 3alioTo BaThPBOPT e NpeAnOXKHI camMo MeToda 3a
aNpOKCHMHpaHe Ha HYeCTOTHATAa XapaKTePHUCTHKA HA Koe(UIHeHTa Ha
npenasane Ha (UATPHTE, TaKa 4Ue Ja Ce NOJAyYY MAKCUMAJIHO IJIOCKa
YeCTOTHA XAPAKTEPHCTHMKA B 4eCTOTHHs 00XBaT Ha mpomyckaHe. 3a
HUCKOUECTOTHUA (QUATHD OT BTOPH pel TaKaBa XapaKTEepPHCTHKA ce
nojayYasa Opu flapaMerLp

N Y 231
Q= Gy 4 e

Ha ¢wur. 2.14 a ca nocTpoeun TPH UYECTOTHH XapaKTepHCTHKH Ha
dbuATHpPa OT BTOPU pen npu napaversp Qq. OT TAX ce BHKAA, ue
B 064aCTTa Ha DAa3JeJMTENIHATA YECTOTA YCCTOTHATA XAPAKTCPHCTHKA

MOKE A2 UMA HoAeM (pu QH~<]/2) WM @ 3370MHe A TOHMXKaBn

HUBOTO CU OIILE NPH MaAKH CTOHHCCTH Ha X (11pd QH>\/“2“.) CrpoMuocT-
Ta B 006JaCTTA Ha HENPONYCKaHe 3a TpUTE YCCTOTHH XApAKTepIic-

TiKY KI0HA KBM 12 dB/oct. Tlpu Qr==|/ 2 uectoTuara xapaxTepHcTu-

Ka e TPaHMYHO IJIOCKA, Hapuuya ce wmagcumaauo miaocka, Ot uector”
HuTe xapakTepuctHkd Ha dur. 2,14 @ ce BHwga, ue YeCTOTara, 34
KOSTO HHBOTO HA M3XOHHOTO HANpCKeHie ce moHmxkapa ¢ 3 dB, 3a-
BUCH OT NapaMerbpa Qn. Tona MOxe ma ce YCraHOBH M AHAMUTHUHO,
KaTo ce mpupasnH u3pa3bT (2.52) Ha 0,707. 3a nopmupasara yecTota

X TpH KoAto Lyp=-3 d3, ce nomyuasa
xmg TS (2.55)
5 .

TMpn Qu=y2 or (2.53) ce onpenens x,=1. [To oparen pex, aKo
ce TMOCTaBH M3UCKBaweTro X,=1, o1 (2.55) ce mnoayyasa QH==V2-

[pu crofinocTH Ha Qu<<J 2 chbimectnyBa ejlna 9ecTOTa fHmar, 3@
KOsITO KOeHUMEeHTBT HA mnpejaBane Ky monyvaBa MaxCHMyM, TpH
K0et0 Kumax>1. Ta3H yecrora ce onpejess OT 3aBHCHMOCTTA

e
f _ b gi2—Qu (2.56)
Hmax “on 21‘HCH
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EnementuTe Ha HMCOKOUECTOTHHs pasjeauTencH (QUATHD OT BTOPH
pen ce ONpejeNsiT OT CJe[HHTe YCAOBHA:

— 3a pasjenuTeNHaTa YeCTOTA KONCYMHMDAHATA OT T0Bapa MouUl-
HOCT ja Gbae MOJOBHHATA OT MOIIHOCTTA, KOSTO KOHCYMupa IpH
MHOro HHCKM uecToTH. ToBa ce moctura npu Kpy=0,707 uau Lyy=
=—3 dB. Or ToBa ycaosue ce noayan (2.35).

—UecrorHara xapakTepncTHKa Aa Obje MaKCHMATHO NAOCKA, T. €.
CTOUHOCTTa HAa Qp Na Obae onruManHa. OnTuMaaHuaT XOX HaA 4dec-
TOTHATA XapaKTEpUCTHKA ce [0AyYaBa npH yl1oBJeTBOpABaHe RKa yC-
nosue (2.54). Kato ce 3amectu (2.34) B (2.55), ce noayyasa x,=1,
T. €. f3=fp.

Crenosareaso msete 3apucumocTH (2.54) n (2.48) oGpasyBar ejHa
CHCTEMa, B KOATO Hem3BeCTHU ca Ly u C; u cjaenoBatenHo ca J0-
CTaTBYHH 3a onpejessHe ejeMelTHTe Ha (uarbpa. OT pemasaHeTo Ha
CHCTEMATa ce NoJayyapa

L (2.57)
(2. 58)

dazopara xapakTepHCTHKA HA3 HHMCKOUECTOTHHS (HATBHP OT BTOPH

pex ce onpejeas ot (2.51)
X
tg pu=— ?_’—fxg . (2.59)

[Ipu mMHOrO ManKu CTOHHOCTH Ha X nedasHPAHCTO € ChUO MHOrO
manko. [Tpu crofinocty ma x Mexny O u 1 ¢asosara pasiuka ¢y
ce uamens or 0° o —90° 3a camaTta pasjeiuTe/Ha 4ECTOTA Qy==
—=—90°% T. e. TO € ABa WBTH NO-TOJIMO B CPaBHEHHE C HUCKOYECTOT-
nud $uarTpp oT nbpBy pex. Ilpa x>1 dasosata pasiuka ce H3MEHs
or —90° no —180° Bausnpero Ha napaMerbpa (Q;; BBHPXy XOAa Ha
(hazoBaTa XapaKTepHCTHKA Ce OrpaHWyaBa 10 OmpejiedsHe CTPBMHOCT-
tTa (CKOpOCTTa) HA H3MEHeHue Ha (asoBaTa pas/nka PH H3MEHEHHE
Ha 4eCTOTaTa, H TO TAABHO B 0GJ3CTTA HA Pa3AeIHTENHATa YeCToTa.
Ha ¢ur. 2.14 6 ca manenu Tpu ¢da3osH XapakTePHCTHKH HA (GHATBPA
3a ChUIMTe CTOMHOCTH Ha @, 72 KOWTO ca MOCTPOEHH U 4eCTOTHHTE
XapaxKTepHCTHKH.

Bxoamuar umnepanc Ha HUCKOYWECTOTHHA paslesuTeneH QUATHD
OT BTODH pejJi ce ompejeas OT cxemMara Ha ¢ur. 2.13:

. . R, l—x2+jQ gy
Loy =joLy + - _1*_7;@”7?7—:13 T ——T:*—v——i—‘“_ . (2.60)
Qn

MO}IyJI’bT Ha BXOIIINAl HMIIEJAHC €
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(1 — 2PQf
Zox=Rr Mz & (2.61)

na l‘ x3

Buxaa cc, ye MOAYABLT HA BXOJLHUS MMNEAAC 33aBKCHU OCBEH OT
ToBapa Rr ¥ OT HODMMpaHATa wecTora X, CbIO U OT Qi Moayabt
Ha BXOAuMS mMMIejaic Ha enun QUATHD TpsadBa Ja Gbie noHe PaBed
Ha CBOPOTHBJAEHHETO HA TOBAapa MYy UAuM mo-rolsM ot Hero. ToBa e
Taxa, 32I0TO BXOAMUAT MMNEHaHc Ha QuATHpa Ce dBARA TORap 3a
ycuaBaTess, KbM KOATO e BKMOUeHa aKycTHylata CHCTEeMa, CbIbp-
mawa paszeauresHu ¢uarpd. Jonycka ce ToBaphT HAa YCH/IBATENS,
T, ¢, BXOJHHAT MMOENAHC HA aKyCTHWHaTa CHCTeMa Aa OblAe € 1o
20% no-maabpx oT obsBeHaTa HOMHuasna croiéimoct, [lo chuma rto-
JepaHC JIONYCKAT ¥ TPOU3BCAUTENUTE HA BUCOKOTOBODHTENUTE 33
cpoute m3nenmsa, Craexosarenno QRATEPBT ve OUBA B HUKAK'BB Cay-
gall na NpeNH3BMKBAa AONBAHHTENHO HAMAJSBAHE HA BXOXHHUS UMIC-
J@HC CHpAMO HMIeaHca Ha Tomapa. B mesust gectoteH o6xBaT Tpas-
Ba 7ia C€ yJOBJAETBOPAEA YCAOBUETO

ZUX
g, = L (2.62)
Crnen oGcToeH aHANH3 ce ycTaHOBHABA, ue 3aBucumocTTa (2.62) Mo-
Xe Jla Ceé VAOBJETBOPH CaMd 3a CTOMHOCTH Ha
Quz=l1+y2 ~ 1,56. (2.63)

3asucumoctTa (2.63) oOpasyBa cLULO exHa CHCTEMa CBC 3aBHCH-
moctra (2.48), OT KOATO MOraT Ja ce oupene/IaT eleMedTuTe Ha (ua-
Thpa NpM 3aja/leHH ToBAp M pasjeiauresnua yecrtora. [loaydaBa ce

%

R

Li=0248 —"— , (2.64)
To

0,102 "~

Cr= " ko - (2.65)

Axo enementure Ha QMATBPA Ce OMPeNeNAT OT 3aBHCHMOCTHTE
(2.64) n (2.65), croiinocTuTe UM IUe ce pasnuyaBat ¢ okosao 10% ot
TesH, H3uucieny ot (2.57) u (2.58). BmusinueTo Ha Ta3u pasiuKa BhP-
Xy XOJla Ha YecTOTHATA XapaKkTepuCTUKa HAa QuiITbpa € HE3HAUWTEJN-
HO M HAMa Ja ce OTpas3H 3a0e/exuMO Ha BB3NPOM3BEKJAHaTa 3BY-
KOoBa KapTHHa, HO Ce II0JyyaBa rapaHuus 3a NpejfoTBpaTsABaHe Iipe-
TOBapBaHETO HA YCHJIBATEJS.

Ha ¢wr, 2,148 ca panesy uMOeAaHCHUTE XapaKTePUCTHKH HA HHU-
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ckouecTored (QHATHLD OT BTOPW Pej 3a Tpu croluocrd Ha Qm. Tex-
HUAT X071 AOTBBPAMARA HATPABCHUSA QiaJH 3.

Ipuwep 1. Jla ce u39ucan HuckKouectoTen pasieiurened GuaTsp
OT BTOPH Pej C paszejurenda yectota f,= 2500 Hz, npepdasuaven
3a BKJIOYBaHe K'bM TOBap Rr=4 Q.

a. Onpejiens ce kanaluTeTbt Ha Koufensatopa C. Vsuncassaneto
Ha eJeMEHTHUTE Ha GHATHD OT BTOPM Pei Ce 3aH0UYBa OT KananureTa
Ha C, 3aBl0TO KOHAEH3AaTOPHTE ce NMPOU3BEWHAT C ONpelNeJeHHd CTaH-
RapTRY cToHHOCTH. VIHAYKTUBROCTTA Ha GOOMHHTE MOXE ja ce Hojy-
Y4 C TakaBa CTOHHOCT, KAKBATO € W3YHCJeHa.

Ceraacuo (2.58) ce moaywasa Cp=11,2 pF.

[lpuema ce Hail-Gnuskata cramnaptHa cronoct C, =10 pF, Tun

MBITI-2 (cbBetcxH),
6. Onpenensi ce WHAYKTHBHOCTTA cbraacHo (2.57) L),=0,36 mH.

s, Tpoeepsira ce pasjpenaurensHaTa wecTorTa— £, =2650 Hz.

Tyk ce noayyaBa MaJKO MO-BUCOKA PasleauTeJHa YecToTa OT 3a-
nanenara. [To mpuuumn ToBa He e omacHo, Ho TPAGBRa Ja Ce BaeMe
Tpensua YPH H3UMCIIBAHETO HA ChOTBETHHS BUCOKOYECTOTEH GHITBP.

2. Ilposepsira ce croifinoctra Ha Qg [lonyuasa ce Q,,=1,5, xoa-
To e mo-roasMa or 2. Topa e OJaronpusiTHO, 3aL[OTO YCCTOTHATA
XapaKTepUCTHKa e ObAe IJIOCKAa, Makap H He MaKCHMaaHo IIOCKa,
B Hed UsMa jJa ce nmoayys mojem. Ocsen Tora croiinocTTa Ha Q, e
TBLpae Gnu3Ka 16 M3HUCKBaHara oT ycaoBueTo (2.63) U BXOAHHAT HM™
nepauc #a GUATHPA HAMA Aa Ce Pa3TYaBa CBHUIECTBEHO OT CBIPO™
TUBJIEHBETO HA TOBAapa B L&JMHA uecTOoTeH oOXBaT na mHOpoNycKaHe,

Axo e HeoOxonHMO Ja Ce 3amasu CTOHHOCTTA HA 3aJajeHaTa pas-
IeqUTeNHAa YECTOTa, MOXe JAa ce H3MojA3yBa sapuciuMocTta (2.48) 3a
onpeneNstHe 11a WIAYKTHBHOCTTA :

" l
Ly=— - —5-=04 mH.
4 =2C fl“,
MMpu ToBa ycJjoBue o06aue e ce uameut croiiHocrra na Qu

l }'Lli
(. A= 1,58
QH [\)r \/ C}, 1’5 ’

[Monyyenata croffHOCT € MO-rossMa OT /2 HYyNOBAETBOPABA U3HCK-
Banero Ha ycuaosue (2.63). UecroTHaTa xXapaKTepHCTHKA 1€ 3aHa3H
MAI0CKHA CH XapaxTep, Karo Ifle Cé OT/ajedd OIle noBeye OT MaKCH-
MaJHO MJOCKaTa XapakTepucTHKa. B pesyaratr Ha TOoB2 HHBOTO Ha
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H3XO/IHOTO HAUPEXEHHE 3a pa3jenuTenHaTa vecrora Ie Obac Mno-
rHcko ot —3 dB. Ot (2.51) cc onpeneas

1
Kip=-_,—-=0,63,
7 Qo

LUHz -—4 dB

Koncymupanata oT ToBapa MOIIHOCT 3a pasfenquTesHATa uYeCTOTa
we npencrasasba 40 % oT MOmHOCTTA, KOSTO Ce KOHCYMHpa INIpH
HHUCKH 4ecToTH. B pesyartar ua TOBa Ch34aBaHOTO 3BYKOBO Hajfra-
HE C YecTOTa HA CHrHaja, paBHA Ha pasjeJHTeNHaTa 4eCTOTa, e Ob-
ae ¢ 1 dB no-aucko, Tasu pasauxa ue e cbIlecTBena M e 3a npej-
nouitane npel APyruTe HejnocTaThuu. ClejoraTesHo npaeMaTt ce
CTOHHOCTHTE '

Cu=10 pF, Lg=0,4 mH,

np#t Kouto [, =2500 Hz u Qu=1,58.

B neiicTBuTesHOCT pazjenuTennaTa 4yectoTa HA H3YHC/eRHs  GUa-
Tbp, aKO C€ Chna3sa OMNpeJieNIeHHEeTo, Y€ 33 lied HUBOTO 11a H3XOJHO-
TO HanpexeHme Tpabsa na 6nae —3 dB, e mo-uHMcka or s3ananeHara.
Ta Moxe aa ce onpeneau ot 3aBucumocrtra (2.59). Iloayuyasa ce

x3=0,89 umu f,=2230Hz,

Pasznukara ne e ChIeCTBCHA, a pasAeqauTeNHaTa 4€CcToTa HA HHUCKO-
YeCcTOTHHS CbHJIT’bp MoOXe Ja ObIe MajJKko NMo-uucka OT 3adaleHara.

2.4.2. BuCoK04eCcTOTEH pa3aeNIuTeNeH
(PHATBD OT BTOPH pel

[NpudurnHATa enexTpuvecKka cxemMa Ha 7T03H (HATHD € JaJeHa Ha
¢ur. 2.15 q. UsrpangeH e, KakTO M HUCKOUECTOTHUA QUATHP OT BTO-
pu pen, OT PeakTUBHH eJeMEeHTH — GoOHHa C HHAYKTHBHOCT L H KOH-
Aensarop ¢ kamauurter C, . Pasaukara e B TOBa, 4¢ KOHAEH3aTOPBT
€ CBbP3aH MOC/AC0BATENHO HAa TOBApHOTO ChIpoTHBIeHHE Rr, a Go-
6uHaTa — mapasienHo Ha Hero. K'bM kpauiiata Ha [oJydeHara eJieK-
TpPHUYECKA BEpUra ce Npujara BXOJHOTO Hanpexenune U/,, a u3xolHo-
TO HanpexeHHe € cnaabT BBPXY ToBapa Rr.

Bweexpar ce osHayeHusTa

1 1
= - = - = Ty 2.
Wy ’ fﬂ 27“/[—’; c, ( 66)
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R (2.67)

®, fp
wy L, _ 1 1 L, .
Ry T e, Cc;Rr RrVe T Q- (2.68)
KoeduiuenTsbT Ha npenasane K; ce Ompelesas OT 3aBUCHMOCTTA
> — Ug . ——xf’
Kg == U'l = l—~x2+jQ3 < ’ (2.69)

a HeroBudaT MoOAY#R €

xS
KB z:——-‘- -“-“z—-— —; - . (2'70)
Vet (@—2)x2+1

Husoto Ly, Ha H3XOJHOTO HAIpeXEHHe CIPAMO BXOIHOTO €
Ly,=40 1g x—101g[x*+(Q2—2)x2+1]. @.71)

IMpu BHCOKOYECTOTHHUS pasjeauTeseH GUITBD OT BTOPH pejl CBLIO
ce yCTaHOBfBa, Ye MOAYNbT Ha KoedHIHEHTA Ha mpelaBane K, , pecm.
Lus, 33BHCH OT HOPMHpAHATa 4YeCTOTa X U OT Q,, c/AeLOBATENIO OT
yectoTata f M OT eJEMeHTHTe Ha (QHATDBpa.

[lpn cTofiHOCTH HA X, 3HAUUTEJNHO NO-TOJEMH OT eluuua, xoedu-
[HEHTBT HAa NPeJaBaHC KJOHM KbM eiuunua, a Ly,~0 dB. [lpu x<€l
oT (2.74) ce moayuasa K, ~~x%. OTTYyK caensa, 4¢ B uecroTHHA 06-
XBaT Ha HeNnpomyckaHe QUATHPBT BHACH 34aTHXBAHE, KOETO HaMajaBa
¢ KBajJpara (BTOpaTa CTCNEH) HAa YeCTOTATa, 3aUOTO KOCPHUUEHTHT
Ha npejaBaHe HapacTBa C BropaTa CTeleH Ha uecrorara. Ly, ce H3-
MeHsl ChC CTPBMHOCT Ha 3aTHXBaHC S,m=12 dB/oct. ToBa cworser-
crByBa Ha Guatep ot Bropu pen. OcseHn ToBa npu x—0 xoeduun-
e€HTBT Ha NpejaBaHe CHINO KJIOHH KbM HyJa, a Ly, KJIOHH KBM MH-
Byc 0e3xkpaliHOCT He3aBHCHMO OT CTOHHOCTTA Ha mapamersnpa @, .

XapakTepbT Ha YECTOTHATa XaPAaKTEPHCTHKA HAa TO3H (HATBD B
o6nacTTa Ha pasAesHTeNHaTa YeCTOTAa CHUIO Ce onpejend OT CTOH-
HOCTTA Ha mapamersbpa Q.

BucoxouecToTHHAT (GHUATHLD OT BTOpH pell, Moka3aH Ha ¢ur. 2.154,
CBUIO ce HapHya GuJATHP Ha BbpTBpBOpPT. B HeficTBuTenHoCT TOH MO-
e Ja HOCH TaKoBa HaHMEHOBaHHE CaMO aKO eJEeMEeHTHTE W MapaMeT-
pHTE My OTTOBAapAT Ha H3HCKBAHETO 3a IIOJNyyaBaHE HA MAaKCHMAJHO
NJIOCKAa YecTOTHAa XapPaKTEPHCTMKAa B YeCTOTHHA OOXBaT Ha IIpoNycCKa-
He. YC/I0BHETO 32 MOAyyaBaHe HA TakaBa XapaKTePHCTHKA € aHAJOTHY-
Ha Ha TOBA NPH HACKOYECTOTHHA (PUATHP

Qa = _RIT_\/ é::" = VQ . (2.72)
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Karo ce samecty oT (2.76) B (2.74) n B (2.75), 3a wmoOAy7aa Ha
KoedHIMCHTa Ha MPCAABAHE W 32 HUBOTO HA H3XO (HOTO HaNpexeHHe
CHPAIMO BXO/NOTO Ce AOayuaBa

2

Ke= +_ . , (2.73)
v xisl
Lus=40 1gx — 10 1g(x*+1). (2.74)

Rapucumoctre {2.73) n (2.74) onpeeadr niaBHO H3MEHNIIH  Ce,
MaKCHMaAHO nJaocKH KpuBH. OcBeH Tosa npd x—1 ce noayvaBa Ky =
=0,707 n L= -3 dB, T. e. pagaeaurensara uectora Ha $uaATHPA
cBBRaja ¢ fp.

Ha dur, 2,156 ca nocTpoeH:d TPH YeCTOTHH XaPAKTCPHCTHKH Ha
BHCOKOUECTOTHHST QUATHP OT BTOpH ped npu mapaMersp Qs . Ot Tax
ce YCTAHOBSB2, Y& B YECTOTHHS OOXBAT OKOMO padjeuTenHaTa yecTo-
TAa UCCTOTHATA XapaKTEPHCTHKA MOxe j1a noayud moiem (npu Qs <

<J/2) umn HeilmOTO MMBO Ja OCTaHC CPABHUTENHO HHCKO H B 9€CTOT-
Hust 00xBaT Haja paspeauteanarta uecrera (upu Qe >]/2) Hector-
HaTa XapaKTepuCTHKa, ChOTBETCTRYBAaINA Ha Q, <\/2 He € IVIOCKa
(MMa nojem), uecToTHATA XaPaKTEePUCTHKA, CHOTBETCTBYBAImA Ha Qs >
>)/2, e naocka, HO HUMBOTO &t B uecTOTHHS OGXBAT HA MPOUYCKAHE HE
€ JOoCTaTb4yHO BHCOKO. YecToTHAaTa XapaxTepucTHKa, CbOTBETCTBYBA-

ma va Q, = 2, e IIoCcKa, KaTo HUBOTO I B YECTOTHHS OOXBaT Ha
AOpPONYCKaHe ¢ MaKCHMaJHO BHCOKO. 3aToBa Tasd ueCTOTHA XapakTe-
PHCTHKA Ce Haphia MaKcHMamnHO (docka. BucokodecToTHHAT (UATHD
OT BTOPH pell, C KOHTO MOMXC Na Ce MOJyYyd TasH XapaKTepHCTHKa,
ce Hapuya ¢unarbp na Batwpsopr. Hesasucuymo ot ejHaksocTTa Ha
KOHbUrypauusita CH OCTaHAJMTE DASHOBUAHOCTH Ha TO3H QHUIATHLD
(npu Qs <]/2 H Qs >]/2) He cAelBa a ce HapudaT (uATPH Ha
BarwpBopr. OT napenure Ha Qur. 2.156 4YecTOTHHA XapakTepUCTHKH
€e BHXJA, Ye YeCTOTaTa, 33 KOATO HHUBOTO HA H3XONHOTO Hampewxe-
HHe ce foHMxasa ¢ 3 dB, saBucH ot mapamernpa Qs . AHAMMTHYHO
Ta3® yecToTa MoXe Aa ce oupefeau ot (2.70) mim (2.71). 3a Hopmu-
paHaTa 4ecToTa X, npH Kosito Ly,=— 3 dB, ce nonywasa

rm O TEHE (275)

Ilpu Q. =y2 or (2.75) ce noayyasa x,=1, npu Q, > 12 croi
HOCTHTE Ha X3 C€ MOJyd4aBaT NO-TOJEMH OT eNUHHNa, a MPH Q, < |2
ce moayuvasa x,<<1. Ot (2.75) Moxe 1a ce HOJXy4Hd u CTOHHOCTTA HA Q4 ,
3aKofITO TPAOBa Ja Ce IOAyud ompejejena 3aJajecHa CTOHHOCT HA .
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Mpu croiioctn Ha Qs < |'Z chmecTByBa ena uectora fume:, 3a
KoSTO Koe(bUuuMeHTHT HA Npefapane K [OJy4yaBa MaKcHMyM, HPH Koe-
10 Ksmar>1. Ta ce onpefens oT 3aBHCHMOCTTA

1
fumax == s - . (2 76)
xV.?LB CB (2“‘Qj)

3a Tasu wecrora MOXe TouHO Aa ce onpexean or (2.71) HusoTo
HAa M3XOAHOTO Hanpexewwe. Taxkasa npoBepka Tps6Ba Ja €€ NPABH

BUHArH, Korato Qs < ]/2, 33 Ja ce 3Hae KaKk'bB NOAEM Iie ce Mo-
JAy9H B YECTOTHATa XaPaKTepHCTHKA Ha GUATHPA M MOXe JH Ja ce
npReMe 3a JONYCTHM,

EnemenTHTEe Ha BHCOKOUGCTOTHHA pa3ieautened (UJATHD OT BTOPH
pell ce OMPejCHaiT OT CAEIHHTE YCAOBHS:

— KoHcyMupaHaTa 0T ToBapa MOIHOCT OpH pasucnmcnﬂara ye-.
crora TpafBa Za Obae TMQJIOBHHATA OT MOLIHOCTTA, KOATO TOH KOH-
CyMHMpa TIPH 4YECTOTH, MHOTO NO-BHCOKH OT pasfie/HTenHaTa, T, €. IpH
pasjenutennara wecrora Tpaoea K —0,707 wan Ly,=—3 dB, Or
TOBa VCJOBHE Ce NoJyud 3aBucuMocTra (2.75).

— YecToTHaTa xapaKTePUCTHKA Aa Obje MAaKCHMaMio MAOCKa, T.e.
GBATEPLT @ OTrosapsi Ha YCAOBHATA 3a anpoxcumaiyis  no Barwp-
BopT. Tosa ce nocrura npu cnassane Ha (2.72). Axko ce 3aMect# oT
(2.72) B (2.75), ce noay+Hasa X3 =1, KOETO € CKBUBAJENTHO Ha 3a-
BucumoctTa (2.66).

Caegosaresno neere 3apucuMocTd (2.66) u (2.72) obpasyear ej-
Ha CHCTEMA Y ca JAOCTATBYIM 33 Onpeje/sHe Ha eJeMeHTHTe Ha HHI-
Thia. OT peinaBaHeTO Ha CHCTCMAara Ce II0JyvaBa

Rr
Lo= e, (2.77)
1
Co = of2xf, Ry (2.78)

$a3opara paszaNKka Ha BHCOKOYECTOTHHA (QHIATBD OT BTOPH pej
CBrAacHo ¢ (2.69) ce ompeiesst 0T 3aBHCHMOCTTA

9, =180° + ¢/, (2.79)
PazoBHAT BIDBA @, C€ OOPCALIT OT U3pa3a
, Q, x
lgo, = =z - (2.80)

ITpu nucku wecrotn (x-<1) pasoBuaT brua ¢, KJIOHH KbM Hyaa,
a (pasoBara pasauka ¢, xJoHu wbM 18(°, C ypeaMuasaHe Ha decro-
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TaTa x ce u3mens or 0 mo 1, dasoBuar wra @, ce uamena or 0 1o

—90°, a dasosara pasmika @s — ot 180 no 90°. 3a camara paspennresnna
yectora ¢, =90°, T, e. ¢as3oBaTa pasauka € ABa N'BTH NO-TOJAMA OT
Tas3u NPH BHCOKOUECTOTHHA (DHATHP OT ITBPBH pPeA. 3a BHCOKM YeCTo-
TH (x>>1) dasopata pasiuxa ce usvens or 90 no 0°. Biusnuero ua
napamerspa Qs ce cBexAa Ko ompenensue xona ka (dasopara xa-
pakrepucTHKka B 06/acTTa Ha Pa3qeNUTENHATA YecTOTa — HMPU  MO-TO-
nemMn cToHHOCTH HA Qs M3MeHeHHeTO Ha (ha3oBaTa pa3ivka CTaBa IMO-
Gapuo. Ha ¢wr. 2,15 8 ca galenu ¢dra3oBuTe XapaKTePHCTHKH Ha BH-
cokouectoTeH GUATHP OT BTOPH PeJi MPU NapameTsp Qs — 3a CBIMH-
TC CTOMHOCTH HAa Qs , 3a KOHTO Ca JaficHH M YEeCTOTHHUTE XapakTe-
pucTukH Ha Quarbpa.

Bxoxsuar uMmenaHc Ha BHCOKOUECTOTHMS pasjeaureses uarnp
OT BTOpH Pell BB3 OCHOBAa Ha CXeMaTa My Ce olpejeas OT H3pasa

. 1 — x%24jQ,
Zpm Rp—-- 2 2.81)
J a — 2

a MOJYJIbT My e

Zow=Rr, [——— 12700 . (2.82)

Or (2.82) ce ycranoBasa, 4e BXOJHHAT UMneJaHc Ha Guarwspa ce
onpejieid OCBEH OT ToBapa Rr WM HOPMHPAHaTa 4ecToTa CBIIO H OT
Qs . Ilpn pasryiex/aHeTo Ha HUCKOYECTOTHWA (DUATBHD OT BTOPH peX
6e o60cHOBaHa HEOOXOJMMOCTTA OT TOBAa BXOAHMAT MMIENAHC Ha
duarbpa na 6bAe MOHEe PaBeH Ha CTOMHOCTTA HA BKJIOYCHHA B H3-
xoja my ToBap. ChloTO M3UCKBaHe [Mopagu ChbIUTe cboOpaXkeHuns e
B CHJa ¥ 32 BUCOKOUeCTOTHHS PHiaThHp. Clel0BaTeNHo B LM YeCTo-
Te o6xBar TpabBa 4a ce YIOBJETBOPSBA MIHCKBAHETO

Zye [ HAHQ@=2+1

e 1. 2.8
R e | (2.83)

W

3a ynoBneTnopsBane Ha HepaBencTBo (2.83) e neobxoaumo

Qs =\1-+H/Z ~ 1,56. (2.84)

Enementure Ha BHCOKOYECTOTHMA (MATHD MOrar Aa ce€ onpeje-
AT (10 8aJafieHa pa3fe/HTeNHa yecToTa U Q, , OnpelleNieH OT 3aBu-
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cumoctTa (2.84). OT cBBMECTHOTO peuiaBaHe Ha (2.66) u (2.84) ce
nonyyana

Ry

L, = 0248 -~ -, (2.85)
7o
0,102
o= (2.86)

HeoGxonumo e 1na ce uma npeaBui, ye BHCOKOYECTOTEH (PUATHD
OT BTOPH pel, YHUTO e]eMeHTH ca ompellenenu ot (2.85) u (2.86),
He ¢ GuATHD H2 BarbpBOPT B TOUHHS CMHCHJI Ha H3ucKBaHeTo. He-
rosaTa YeCTOTHA XapaKTePHUCTHKA HMa IVIABEH Xxapaktep, HO He e
MakcHManio niocka, OTK/IOHeHHeTo o6aue e He3HAYUTESHO H € 34
npeAnoyHTaHe fAa ce mpHeMe TO BMeCTO fAa ce 'mnpueMe (QHATHLP ¢
MaKCHMaJHO IVIOCKa 9eCTOTHA XAPaKTePHCTHKAE, YMHTO BXOJEH HMie-
JAaHC MOXe Jd Ce OKae HeJomyCTHMO MalnbK 3a HAKOH YecToTeH
00xBaT.

Ha ¢wur. 2.152 ca nanenn uMmneJ2HCHATE XapaKTEPHCTHKH Ha BU-
coKouecToTeH GUATHP OT BTODH pel 3a CHUIATE TPH CTOHHOCTH Ha
Q. , 32 KOHTO ca JZafieHH YeCTOTHUTE W (Da3OBHTE My XapaKTEPHCTH-
KH.

[Tpumep 1. Jla ce u3ducay BHCOKOUECTOTEH pasfenutesieB PuaATHLD
OT BTOPH Pel npH 3alanenu fp =3000 Hz u Rr=4 Q.

a. Onpeaens ce KananuteTsbT Ha C,=9,3 pF,

Ilpuema ce Hait-6/uskara cramaapria crofinoct C = 10 pF, THO
MBITI-2 (cnBeTckn).

6. Onpefens ce uaaykThpHocTTa L) =0,30 mH.

6. Pasnenuresnara vecrora ce nonyyasa f,=2900 Hz.

[Toayuu ce manxo mo-HuCka pa3fefiMTeNHA UeCTOTa OT 3alafeHara.
1o npunnun ToBa He KpHE ONACHOCTH, aKO Ce B3eMe NpeABdf NpH
H3YHC/ISIBaHE eJeMCHTHTE Ha HUCKOYECTOTHUst (pUATHD — TEe Aa ce ofl-

peleNaT Taka, ue Aa ce IOJy4Yd pa3fennTesHa Y4eCTOTa, He IMO-BHCOKA
ot 2900 Hz.

2. Ot (2.68) ce ompeaens Q,=1,37.

[MonyuaBa ce CTOMHOCT, KOATO € mo-Maika ot 2. CirrefoBaTenHo
YecTOTHATA XapaKTepucTHKa Ha QuiThpa HAMA fa GbAe MIOCKa, a 3a
HiKaKBa YecTOoTa Iue ce monyuyu nojeM. Tasw gectora ce onpefens
ot (2.76) = femax=11000 Hz, a x, = 3,8,

HuBoTo Ha M3X0ZHOTO HanpeX(eHHe 32 Ta3W YeCTOTA Ce onpeieis
ot (2.71) npn x==3,8 u ce noayyara L,,=0,4 dB.

CilefoBaTe/IHO MOJEMBT € He3HAuMTeJIeH.

Lpyra onacHocT, KoSTO KpHE MajgKaTa CTOHHOCT Ha Q), e moxay-
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YABAHETO Ha BXO/[eH MMIENAHC, KOHTo e mo-manrbk or Rr. Or (2.82)
3a x==3,8 u Q, = 1,37 ce moayuana

Z5x=0,95 Rr =3,8 Q.

Bxonuasar umpefasc Ha duarspa e 6bAe camo ¢ 5%, N0-MaldbK
OT TOJMEMHMHATA Ha TOBapa. Ta3su pasAuMKa € B TpaHHIHTE HA IPOH3-
BOICTBEHHH TOJEpaMC,

0. [Tpuema ce no-mMankuaT CTAHAAPTEH KalalHUTeT HAa KOHAEH3ATOPa
C'=8 pF, cpumo tan MBITI-2, no 2 6pos mo 4 pF.

e. Hosarta paspemurenna vectoTa me 6nae f,=3250 Hz.

PasfenntenHaTa yecToTa Ce NMOAYUM MO-BHCOKA OT 3ajajeHara, a
TOBA € 33 OPeANOoYMTAHE NpPH BHCOKOUeCTOTHHTE huaTpH.

ac. 3a Qs ce monywapa Q)=1,53.

Tasu cToduocT Ha , € TpHEeMAHBA HE32ABUCHMO OT TOBa, 4Ye HH-
BOTO HA HIXORHOTO HINpeXEHHe HPH Pa3AcAUTeNHATa yYecrora Ime
6bae no-uucko o7 —3 dB — Lyy=—3,7 dB.

Eneviedture Ha To3u (QHATBHD MOXeE Jla Ce Ompe1eJiT H OT 3aBH-
camocture (2.85) H (2.86). [Toayuyasa cc

C”=8,4 pF u L9=0,33 mli,

KamauuTeTsT na KOHRew3aTopa TpaGBa Xa ce upueme 8 pF, xax-
to 6¢ npuero B T. 0. BoGuHaTa MOXe la ce mpdeMme ofade ¢ HHAYK-
teBHocT 0,33 mil. Tlpu Tesu croiisocTn Ha eneMenTuTe ce MNoJyda-
Ba f'==3100 Hz u Q)'=1,61.

FluBoTO Ha H3XOIHOTO HaApeXeUWe MPH pa3lenuTesiHaTa 4ecToTa
e 6nae Lyy,==—4,15 dB — npuemausa croinocr.

Oxonyareayo ce mpuema: Cy = 8 pF u L, = 0,33 mH.

2.4.2. CpeaHouecToTeH pasjenuTeien
$UATBP OT BTOPU pel

IlpunnmnHaTta enexTpuvecka cxema Ha Guarbpa e ngajgesa Ha
bur, 2.16 q. Toit e Barpaxed or 4 eneMmenTa — Ase G6o6UHM W JBa
kouziensaropa. CrpOrusT MareMaTHYeH aHaJM3 M3HCKBA Ja ce Orpe-
JeJIN HalpexeHHeTo BBPXY ToBapa KRr W OT HEro ga ce onpejlcu
KoeMIUeHTBT HA NpeAaBaHe, HO 1O TO3H HAYHH Ce NIOJYYaBaT TBBD-
e CJIOXKHH MaTeMaTHYHH H3Da3H, YuiiTo aHaau3 Hail-mobpe Moxe Aa
ce M3BBPIIM C MOMOIITA HA €eKTPOHHA H3YHCIAUTENH3 MawHna. B
CleABAULOTO PasTVIEKJaHe e CeCNOsiCHY, Ye BJAUSAHUETO HA BXOXHMSA
HMIEeRaHC H3 BHCOKOTOBOPHTEJSs,” KOATO HE € YHCTO aKTHBEH, Mo Ha-
4a/10 JlaBa OTPAXKEHHE BBPXY napaMeTpure Ha PuaTpHTe U BHHAru ce
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Bajara JOHacTPOWKA Npu KOHKpeTHuTe ycaosus. [Topafu ToBa cpaa-
HOYECTOTHHAT (DUATHP OT BTOPH pel MOXE Ja Ce pa3riexia, Karo
Ce HanpapAT HAKOH ONpOCTABaHMsg. [IpHeMa ce, U2 CPEXHOYECTOTHHAT
¢unrbp e m3rpajeH ot gBe 3BeHa Ha (PHATPH o™ BTOPA pejg — HUCe

1 L {

1 | L {
”;25;&-;; 0,57[,;5 7[p€ ~ Fou 2:6::// 4’//'7// #, =

dur. 2.16 1]

KOYeCTOTHO M BHCOK@YecTOTHO. EneMenrure L,, C, n Ry o3pasy-
BaT efuH HHCKOYecTOTeH (HATBD OT BTOPH pej, KOHTO Ge MoAPOGHO
aHaausnpad B T. 2.4.1. [Ipn npasuiHO NpoekTHpaHe TOH Iie mpony-
CKa CHIHAAHMTE C YeCToTa OT HyJa 10 4ectoTara f,,, KOATO Ce ompe-
Jeas oT 3aBucMMOCTTA (2.48). B T03#1 06XBaT BXO/HHAT HMOEJAHC HA
Gduarbpa me Gbie npubAUSHTENHO aKTHBEH N0 XapakTep, a MO CTOii-
HOCT — paBeH Ha Rr. Tosa pasa ocHosaHHe Ja Ce NnpHeMe, Y& 3Be-

6 Koncrpynpase Ha 03By4UTeAHH Teaa 81



HOTO, H3rpadeHo or C. u L, , ¢ HaToBapeHo ¢ Ry, T. e, ToBa 3Be-
HO NpejcTaBiasika €AHH BHCOKouecTOTeH $uATHp ¢ ToRap Rr. Toir
e NMPONyCKa CHFHA/INTE C YeCTOTa OT fps A0 MHOTO BHCOKH YECTOTH,
KaTo XapakTépHcTHKaTa My Tpa6Ba ja 6bxe mitocka. ['pewukarta, Ko-
ATO C€ JoNyCKa MpH TOBa INpHeMaHe, 3aBHCH OT CBOTHOIIEHHETO
MeXJY JABeTe DasNesHATeNHH YeCTOTH fpy H frs. AKO Te ca Oau3Ku
enna 10 Apyra, rpeiikara me 6bae 3HaYHTeNHa, HO ako TAXHOTO OT-
nowenne e ot nopagbka Ha 10, gonyckawara rpemka me 6ble B
PaMKHTE Ha NPOH3BOIACTBeHHTE ToJepancd. [Ipu aHasusa ma cpenHo-
YyecToTeH (UATHP OT NBLPBH pel ToBa 6e MOoTBBpAcHO. Ha ¢ur. 2,166
€a TOKa3aHH YECTOTHH XaPaKTEPHCTHKH Ha CPeLHOYECTOTHHUA QUATHD
npu napaMmetr®sp Q, kato € npueto Q. =Qs.

LI" L'!
l[, ==[,; [/4 P’r
a
L;dB
0
ol !
|
|
'.717' !
! 2,
| !
or | J
1 L l l py
7 ¥ A R S S
é
dur. 2.17

EnemenTure Ha (QUATBHPA CE€ H3UHCASBAT OT CHOTBETHHTE 3aBHCH~
MOCTH 33 HUCKOYECTOTHHS M BHCOKOYECTOTHHA (DHUATBHP OT BTOPH pell,
kato L, u C, ce W3YHCJAABAT 82 NO-HUCKATa pas[eNHTeNHa 4ecToTa,
a L) v Cx— 3a no-BrCOKaTa.
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[Tpumep 1. lla ce usuyucou cpejpHodecToTeH GUATHP OT BTODH
pen mno 3ananenu Rr=4 Q, fps=630 Hz u f»»=6300 Hz.
a. KanagurersT Ha KOHJAEH3aTOpUTE €

C. = 4,48 pF; C.— 44,8 pF.

3a Cy ce npuema 4,4 pF — me ce peanusupa oT mapanenHoro
CBBp3BaHe HA ABa KOHIEH3aTOpa CbC CTaHAapTeH kanauuter C, ==
=2,2 pF.

3a C, ce npueMa 44 pF — me ce peannsmpa OT NapaJeJHOTO
cBBLP3BaHE HA JBa KOHZeH3aTopa c¢ KanauureT Ca==22 pF. Kongen-
saropure Tpa6Ba 4a GbAaT HENoJApHY, a HAIUATAa NPOMUULIEHOCT 3a-
cera He NpOH3BEK/JA €NeKTPONUTHH HENOJAPHH KOHIEH3aTODH.

6. Uuayxruswocture Ha GoGuHure ca: L,=0,142 mH; L,=
=1,42 mH. '

8. Pazmenurtennute 4eCTOTH ca CBC CTOHHOCTH [,yx=6360 Hz;
foe = 636 Hz, xouto ca cbBceM Giu3KH A0 3ajaZeHHTE.

2. Crotirocture Ha Q4 H Q4 ca Qu=1,48 u Q,=1,48,

C Tesu cTOMHOCTH Ce MOJAYYaBaT rJAafKH 4eCTOTHH XapaKTepH-
CTUKH.

2.5. Pasgeautennn GuITPY OT TpeTH pex.

Ha ¢ur. 2.17 a e noxasana npuHUUNHATA CX€Ma Ha HHCKOYECTO-
TeH GUATHD OT TpPeTH peln, a Ha ¢dur. 2,176 — HeroBata uecTOTHa
xapakTepucTHka. IlpunuunHata cxema Ha BHCOKOYeCTOTeH (QUATHD OT
TpeTu pen e Aajena Ha ¢ur. 2.18a, a yecTOoTHaTZa MYy XapakTepH-
ctuka — Ha dur. 2,186. CpensoyectoTHHAT QUATHD OT TPeTH pen
ce H3rpakiaa OT CBLP3BAHETO HA eNHH HHCKOUECTOTCH H €IMH BHCO-
KodecToTeH GQHUATHP OT chbillua ped. JIpuHuumuata My cxema e .laje-
Ha Ha ¢ur. 2.19q, a 4ecTOoTHATA MY XapaKTepucrdka —Ha dgur. 2.19 6.
Tpu Tesn dunrpa koeduuMEHTHT HA npenasaHe B 06JacTTa ha He-
NPOIyCKaHe 33BUCH OT TPETATA CTEleH Ha YeCTOTATA M 3aTOBA CE€ Ha-
pusar ot Tpetd pen. CTppMmHOCTTA Ha cpsssade e 18 dB/oct.

EnemenTtHTe Ha Te3sH ¢uATPU C€ H3YHCAABAT Or 3aBUCUMOCTHTE:

(l‘}‘m) R]‘ . RT

1
Lo 3 Cum——p—-  (2:87)

Ly=———nT_ N
# 25l 2nf,, ©fou Ry

_— l . — 1 . — RT .
Cot =37 (1¥m) TRy ° Coz = 2% f,y Ry Le=—7-%; (288)

ITapameTspbT m ce usbupa B rpanuuure or 0,4 xo 0,6.

Pasgenureasute GuaTpH OT TpeTH pell PAAKO Ce W3NON3YBaT, H
TO NpeiuMHO KaTo BucokodecTotHd, o ynorpe6a Ha TakuBa QuaTpu
ce npubsrea caMO B CJyYaHTe, KOraTo BHCOKOYeCTOTHHSAT BHCOKOIO-
BOpHTEJ He MOXe Ja W3ABPka Bb3XEHCTBHETO HA CHrHa/JH ¢ HHCKA
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YeCTOTa M TAXHOTO HHBO TPaAGBAa 12 Ce MOHMXKABA DA3KO C HAMaJs-
BaHe HA yecToTara. Pasieautensn Quarpu ot Tperd pea TpaAGea Aa
ce M3M0.J3yBaT M B CJAyyaHTe, KOraTo DEe30HAHCHATA JYeCTOTa Ha BH~
COKOUYECTOTHHS BUCOKOrOBOpuUTEa e OJu3Ka Jo pasjenurendara ye-

L[J‘;’ Jli;z
}?‘"—h it

Y Ly 4 fge
L
a
L,.dB
o

{
10 !
|
=201 i
|
/AT
‘30 » [ l
t [ 1 1 1
8% 85 1 2 Lz
¢ur, 2.18

crota Ha QuaTHpa — ManNKo e Mmo-HHCka OT Hes. TpAGsa na ce uma
npeasua o6Gaue, Ye mpd (UATPATE OT TPeTH peJ B YeCTOTHUA 00-
XBaT OKOMNO pasjeluTenHara 4YecToTa ¢a3oBaTa DA3/NHKA Ce H3MEeHS
MHOro 6bp35> C M3MEHEHHE Ha 4YECTOoTaTa.

Tlpumep 1, Jla ce u34HMCAN HUCKOUECTOTeH (DHATHD OT TPeTH pen
¢ pa3fenuTenHa sectora f,==2000 Hz u R, =4 Q.

[Tpuema ce m=0,5 u ce onpeneast eneMenture Ha ¢GUATBPa OT
(2.87): Ly1=0,484 mH; Lo = 0,321 mH; C,=40 yF.

3a Cy moxe na ce npueme 39 pF HenoasipeH €/eKTPOJHTEH HJH
40 uF, xato me ce peasusnpa OT ABa NapajenH0 CBbP3aHH KOHACH-
satopa c kanauuter no 20 pF, Tun MDBIt1-2, Ho Tpsa6sa Aa ce uMa
NpeiBHA, 4e MOCJejHUTe ¢a ChC 3HAUHTENHH Da3MepH.
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lpusep 2. Ja ce M3UKCIH BHCOKOYECTOTEH (UATBD OT TperH
pei c pasgeauresnsa gecrora f,=2000 Hz u R,=4 Q.

lpuema ce m=0,5 u or (2.90) ce onpenensat eaeMeHTuTe Ha QUJ-
Tpa: Cg = 13,3 pF; Co = 20 pF; L, =0,16 mH.

dur. 2,19

ITpumep 3. Ila ce u3uucan cpPerHOYECTOTEH (DHATHD OT TPETH pej,
C pasjenuTesnu 4ecToTH fp1 =600 Hz; fr2=25000 Hz u R,=8 Q.

Ilpuema ce m=0,5.

EnemenTuTe Ha HUCKOYECTOTHOTO 3BEHO ce ompenenst ot (2.87)
32 fp2 = 5000 Hz: Ly = 0,386 mH; L, = 0,256 mH; C,=8 pF.

EneMeHTHTE Ha BHCOKOYECTOTHOTO 3BeHO ce onpexneast ot (2.88)
8a fp1 =600 Hz: Cos =22 yF; Cpo = 33 pF; L,=1,06 mH.

KanaunteTnTe Ha BCMUKHM H2YHCAEHH KOHJeH3aTOPH MOTAaT xa ce
peanusupar TOYHO.
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FJTABA TPETA
OCHOBHA TEOPMSI HA O3BYUYHATEJHHUTE TEJA

3.1. AKYCTHYHO OPOPMSAHE HA BHCOKOTOBOPKWTEJNUTE

a. Bucoxozogopumen 6e3 akycmusno ogopusne

Tpentamara cucTeMa Ha BHCOKOTOBOPMTeJS TNPeIM3BHKBA MPOTH-
BONOCOYHM H3MEHEHUS] HAa CBCTOSIHHETO Ha BbB3Jyxa OT JABeTe CH
CTPaHH — CIbCTSBAHETO HAa BB3AyXa OT €JHaTa CTpaHa BHHArH €
CBNPOBOJEHO C pa3pex/aHeTO My OT Apyrara cTpaHa.

Bb3nukBaT npexsa M 3ajHa 3BYKOBa BbJHA, KOMTO ca Aedasupa-
uu nomexay cu Ha 180° (mooBHH a'BJ/kMHA HA 3BYKOBaTa B'BJHA).
3ByKOBOTO HassiraHe B JajeHa TOYKA OT NPOCTPAHCTBOTO me Gbae
CyMa OT 3ByKOBUTEe HaJlsraHus, Cb3AABaHW OT NpejiHaTa M 3ajaHara
3BykoBa BbaHa. Ha ¢wur. 3.1 e mokasaH cxeMaTHYHO €IHH BHCOKOrO=
popuTea Gea akycTuyHo odopmsine. MomeHTHaTa CTOHHOCT HA 3BYKO-
BOTO Haslarawe p, B T. A or paboTHata My oc e Obae

Pa=P1F Do (3.1)

KBACTO p; € MOMEHTHATa CTOHHOCT Ha 3BYKOBOTO HaJsAraHe, Ccb3fa-
BaHO OT NpejHaTa 3BYKOBa BLIAHA B T, A;

P, — MOMEHTHaTa CTOMHOCT Ha 3BYKOBOTO HalArase, Ch3ia-
BaHo B T. A OT 3ajHaTa 3BYKOBa
BBJHA.

AKo ce nomycHe,ue py>p,.p,
nie 3aBHCH rsasHo oT (asoBarta
pasnuxa paMeway p; U p,, Kos-
TO ce omnpejaeas OT pa3nHKaTta
MeXJy IbTHINGTA r; H r, Ha ABe-
Te 3BYXOBY BBLJHY, W3pa3eHA B

dur. 3.1 ABbMKvHA Ha pasnpoCTPaHABaHATA

3ByKoBa BbJasa. [Ipu toma r,—

ry € NoCTOSHHA BENHYHHA, HO 3a PA3JHYHHTE YeCTOTH TA € Das3auyHa
YacT 0T Jb/DKWHaTa Ha 3BYKOBATa BbJHA.

[lpy MHOro HHCKMTE 4eCTOTH pasjyKata 7r,—7, € He3Ha9HTe/aHA
4acT OT JQ'b/IKHHATA Ha BbadaTa. Jonbauuresno Aedasupans mexay
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pitH p, He ce moayyasa; Te ocrasar fediasupand Ha 180° 3syxoBo-
TO HaixaArage pA € MHHUMAJAHO.

" Ycaosusita, IPH KOHTO 3BYKOBOTO HaJArane B JaleHa TOYKa €
MuHEMMaAHo (B 4YaCTHYA cly4ail ByJsa) 10paju Cb3LaBaHeTO HAa NPOTH-
go(asHi HaJgrasus OT mpejHara W 3aJHaTa 3ByKOBA Bb/HA Ha BHCO-
KOroBOpHTeJIsE, C€ HAPHYAT yCJAOBHA HAa aKYCTHYHO KBCO CheIHHEHHE.
fIpu Te3d yCJOBHSI BACOKOTOBODHUTENAT MOUTH HE CH3daBa 3BYKOBO
gasaraie B npoctpaHcTBoTo. C yBeaduaBaHe Ha 4eCTOTaTa AbJUKHHA-
Ta Ha 3BYKOBaTa BBJHA HaMajisgBa H DasJIEKara f,—r, CTaBa CHU3Me-
puma c Hed. Ilpu onpexmenena 4ectota f,q T CTaBa paBHAa Ha NOJIOBHH
AB/DKUHA HA BbJAHATA H (asoBata pasiuka MexAy p; H p, cTaBa paB-
#a Ha0° (unm Ha 360°). 3BykoBOTO HanfraHe p, JOCTHMA MaKCHMaJsHa
croitHocT. Taka ¢ yBendyaBane na yecrorataor 0 A0 fi1 3BYKOBOTO Ha-
JfArage B T. A HapactBa or 0 1O HAxakBa MAaKCHMalHa CTOHHOCT.
Ilpn yBenuuaBase Ha vecToTaTa Haj f1 MeXAY p; ¥ p, ce MofBABA
¢asosa pasmika, xosto pacre or 0 no 180° 3ByKOBOTO Handraue p ,
€e HamaJjsiBa OTHOBO XO HAKAaKbB MHUHUMYM, KOATO ce foayyasa mpH
yecrtora f,». Pasnukara r,—r; 3a yecrorara f,, € paBHa Ha HaJa
Ib/DKVHA HA BBLAHATA. [lazuua B yecTOTHaTa XapaKTePHCTHKA Ha BH-
COKOTOBODHTENA L€ C€ I10/yyaBa 3a BCSKA YeCTOTa, 33 KOATO

rg—ry=nh. (3:2)

YBennuaBaHe Ha 3BYKOBOTO Hajdrase B T. A me ce moayuyasa 3a

YEeCTOTHTE, 3 KOUTO pasinuKara r,—F, € paBHa Ha HeyeTeH Opo#l mo-
JNYBBJIHY :

ra-r=Q@n—1) 4~ k. (3.3)

6. Axycmuuen expan

3a n3bsirBaHe Ha aKyCTHYHOTO KBCO CheJUHEHHe B 00JACTTa Ha
HHCKHUTE YECTOTH BHCOKOTOBODUTEJHTE C€ MOHTHpAar KbM HAKaKBa
aKycTHyHa nperpana, KOsiTO pasjels NPeIHOTO W 3afHOTO 3BYKOBO
fioJie H ce Hapuua aKyCTHYeH expad. AKO mOperpajgara e Oesxpaiiuo
ToJIfIMa, He ChLIECTBYBA HHKAaKBO BJUAHHE MEXKIY Te3H JBE nojera.
B T03u cayuait ce ropopu 3a fOpenHO u 3aJHO MOJAYNpPOCTPAHCTBO.

[pakTuyeckud BHCOKOFOBODHUTENNTE Ce MOHTHpPAaT KbM aKyCTHIeH
€KpaH C Kpauu pasMepd, HanpaAMep KYTHsITa Ha paldonpHeMHHK UK
TeNeBN3HOHEH NMPHEMHUK. 3BYKOBOTO HadsraHe B T. A ce Cb3haBa Chb-
IO OT mpejHaTa M 3aKHaTa 38YKOBA Bb/AHA. AKO BHCOKOrOBODHTEAAT
€ pa3noJoXeH B cpefaTa Ha KyTHf ¢ WMAHHApHuHA (opma (dur. 3.2),
YCHAOBHATA HA aKYCTHYHO KBCO ChEJUHEHHE IpPH HHCKUTE YecToTH Ce
3anassar, HO Pas/HKara B Pa3CTOAHHATA 7,—/; € 10-ro/aMa, T. €.
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8KYCTHYHO K'BCO CBheAWHEHHMEe Ce JCHLIECTBSRA CaMO 3a HaH-HHUCKHTE
yectotH. ChmecTtBysa o6aye uyecToTata fyo, 8a KOATO 3BYKOBOTO Ha-
asrade p, me 6bae’ MunMMajHo. 3a BCAKa YeCToTa, YAOBAETBODABa-

ma (3,2), me ce nojyyaBa MMHHMyM B 3BYKOBOTO Haasrase. Buco-

= T A‘
| O

¢

4]

dur. 3.2 Gur, 3.3

KOTOBOpHTEJ € aKYCTHYHO ocdopmsane cbraacso c ¢ur. 3.2 11e Bb3-
ApOU3BEXAA TBBHPAC HEeCTeCTBEHO 3BYKOBATA KapTHHA MOpaid Hadu-
YHeTO Ha MOPEJANLA OT NAJHHE B YECTOTHATA My XapaKTepHCTHKA.

Ha ¢ur. 3.3 e noxa3aH BHCOKOI'OBODHTEJ, MOHTHPAaH HeCHMeTpHY-
HO B KyTHRt C napaiaenenuneaHa ¢opma. [IbTHmara, KOHTO H2MHHABA
3a/(HaTa 3BYKOBA BbJHA, 3300UKAJAHKH KYTHSTAa B DPA3JUYHM TOYKH,
ca pasauunn. CyMapHOTO 3BYKOBO HansraHe, KO0eTO ceé CbSAaBa OT
3ajHaTa 3BYKOBA BbAHA B T. A, me ce H3MeHs NO rojemMuHa u (asa
C H3MeHeHHe Ha yecTOoTaTa, HO He MOXe J[a CTaHe PaBHO MO TOoJieMH-
Ha W NPOTHBONOJOXHO no (pasa Ha 3BYKOBOTO HA/fATaHe, CBH3XABAHO
OT npejHaTa 3BYKOBa BbJHA, T. €. He CBHIIECTBYBAT YCJOBUSl 32 aKy-
CTHYHO KBCO cheaunenue. Ilpu Hafi-HHCKHTE 4eCTOTH pasiuKaTa B Ib-
THIATA f,, F; 1 T. H. € MHOTO N0-MajJKa OT JI'bMKHHATa Ha 3ByKOBa-
Ta BBJH H CHUHIECTBYBAT YE/IOBHS 33 aKyCTHYHO KBbCO CbhelUHEHME.
Ho ¢ yBennuaBane Ha yecToTaTa 3BYKOBOTO Ha/lsraHe HapacTBa IJIaB-
HO, XaTO B YeCTOTHATA XapakTePUCTHKA He C’bLIECTBYBaT CTPBMHH
najuHH.

8. 3ameopen obem

ITpweto e poanata rpannuna yecrora f; Ha cucremure ot Hi-Fi
KJac aa He 6wae no-Bucoka or 50 Hz. CrpemexbT e Aa ce peanu-
aupar cucTeMH ¢ f;=30—40 Hz, a no Bvamoxuoct u 20 Hz. Axo
ce M3MOoJI3yBa aKyCTHYeH €KpaH, KOHTO OCHTypfiBa BB3NPOH3BEX1a-
HeTO Ha Te3H HUCKH 4eCTOTH 6e3 aKyCTHYHO KbCO ChelHHEHue, He-
TOBHTE pa3MepH TpsbGBa na GbJaT MO-roleMH OT pa3MepHTe HA MKd-
JHIHaTa cTasd. ToBa ca IBHO HENPHEMJAHBU YCJOBMS.
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Haunn na ce naGerse akyCTHYHO K'BCO CheHHEHHE € BEICOKOTOBOPH-
TeJAT 4a ce MOHTHpAa KBbM OnpejeseH 3aTBOPeH obeMm, NP KOeTo-
3BYKOBOTO HaJfirade B NPOCTPAHCTBOTO 1€ ceé ch3aaBa CaMmo OT
npeAHaTa SBYKOBAa BBAHA. DBHCOKOroBoputes ¢ TakoBa aKYCTHYHO
odopMsaHe ce Hapuya O3By4H-
TEJHO TAJNO CbC 3aTBOPEH 0GeM.
O6uxHOBeHO Ce H3MoJ8yBa Ky-
THA CBC CT€HU OT JA'LPBEH Ma- v
TepHas — LuNepnIaT WK naoc- ZJ
KOCTH OT JbpBend dacTulu. Oc-
HOBHOTO H3HCKBaHe KBbM Ky-
THAITA € HeHHWTE CTeHH Aa He N
ce pasTpemTABAT MOJ BJAHAHME
Ha 3BYKOBOTO HaJjsrane B ofe-
Ma ¥, 3aToBa B MOCJAEAHO Bpe-
Me ce H3MoJI3yBaT KYTHH OT

MpaMop HJH aJAyMHHHEBU OT- /
JIHBKH.
Bcekn wupeanno 3aTBOpEH 4 A

o6eM BB3IYX, KOHTO ce pas-

TpenTsasa npes onpejesded orT- Pur. 34

BOp, MOxe Ja ce pasriexja

32 HHCKHTE 4ecTOTH (JOKAaTO pa3MepHuTe €a. Mo-MajKH OT JbJKHHATA:
HAa BBJHATA) KATO ChCPeNOoTOUYeH aKYCTHYEH €/JIEMEHT — I'bBKABOCT.
AkycryudaTta r'bBKaBOCT ce ONpejens ¢ M3pasa

Vv
C'v q)ps ’ (3.4)
xbaero V' e o06eMbT, 3arpaleH OT KYTHATE;
$ — KOHCTaHTa, KOATO ce Onpejens OT OTHOLIEHHETO Ha
creuruuHHTE TONAKHH Ha Ta3a NpU NOCTOSHHO HaaAraHe M [OCTOfA-
HeH ofem; 3a Bb3ayxa ¢=14;
ps — CTaTHYHO HaJsraHe; 3a Bb3Jyxa OT armocdeparta Ha

MOPCKO paBhuiue p =105 Pa.
Mexanyynata I'sBKaBOCT Ce ompefend OT 3aBHCHMOCTTA
C

v |4
Cou= e T g

B cayyas S e nmaomra Ha orBopa, npe3 kxofTO ce BL3OYMJAa 3BY-
KOBOTO H3/AraHe B 3aTBOpEHUS oGewm.

. (3.5)-
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3.2. O3BYUYUTEJIHO TAJIO CBC 3ATBOPEH OBEM

Tpenrainata cucteMa Ha 03BYYHTENHO TSJO CBC 3aTBOPEeH 06eM
{¢ur. 3.4) BKmOYBA TPEATAUIATA CHCTEMA Ha BHCOKOTOBOPHUTEN H
3aTBopeHust 3an Hero oGem, Ha ¢ur. 1.2 e nanena ejekTpuuecka sa-
MeCTBallla CXeMa Ha e/eKTPOJHHAMHYEH BHCOKOTOBOPHUTE], MOHTHDaH
Ha 6e3xpaeH aKyCTHYeH exPaH. MoHTHpaHeTO Ha BHCOKOTOBODHTENf
K'bM 3aTBOpEH 00EM MpPOMeHs HAKOH OT HeropuTe napamerpu. HMamene.
‘HHATA €A CJAEJHHIE :

a. 3aTBODEHMAT 33 BHCOKOIOGBOPHTE/NS 06EM BBL3AYX 32 HUCKHTE
YeCTOTH B HEeaNHud CJAYdail TIPeJCTaBIsiBA CBCPENOTOYEH aKyCTHUeH
-e/leMeHT ~— I'bBKaBocT, Macara Ha NpUCheMHEHHs BB3AYX OT 3al-
‘HaTa CTpaHa HA BHCOKOTOBOpHTEJs ceé CBew/Ja Ha Hyxaa. B pesyarar
Ha TOBa Ce HamajdBa o0miaTa Maca m Ha TpenTdmara cucTeMa Ha
BHCOKOrOBOPUTEJA, MOHTHDaH KbM 3aTBOpPeHHs o6eM, COpsaMo Maca-
Ta m, Ha MOHTHUDAHWA KbM Ge3KpaeH eKpaH BHCOKorosoputea. Td ce
-onpejcas ¢ H3pasa

1
m,::mo-—? mR . (3.6)
0. BucoxoroBopuTenarinsibuBa aKyCTHYHA €HePrusa C€aMo B npen-
'HOTO NOJYNPOCTPAHCTBO. AKTHBHUTE 3aryOu 7 Ha BHCOKOTOBODHTENM,
MOHTHMpPaH K'BM 3aTBODEH o0eM, Ce OfnpemeasT C H3pasa

(3.7)

|
f=r0——-g' rR .
‘KBJIETO 7y Ca aKTHUBHHTC Sarysﬂ Ha BUCOKOTOBOpUTE/A, MOHTHDAH KBM
Ge3Kpaes aKyCTHYEH €KDaH, & 7, € CHIPOTHBJEHHETO HA H3/TbuBaHe,

B neficTButesHOCT akTuBHMTE 3aryGH r M Macara m Ha MOHTHpa-
HHSl K'bM 3aTBOPEH 06€M BHCOKOTOBODHTEJ e GBJAT NO-roJeMHd OT
-onpezenenute oT (3.6) u (3.7) croiiHocT mopaiv TOBa, Ye 0GEMBT
HE MOXeE Ja ce 3aTBOPH HpaeanHo. OCBEH TOBA 3BYKOMOTWBULAW HAT
MaTepuasa ChIIO OKa3Ba M3BecTHO BiwsaHue. O6ade rpewxara, KOATO
ce JionycKa, Kato ce mpueMat pasenctBata (3.6) u (3.7), ve e cbuiecr-
BeHa.

I"bBKaBOCTTa Ha OKauBaHe HA TPeNTAINATA CHCTEMa Ha BHUCOKOTO-
‘BOPHTENS OCTaBa HeNpoMeHeHa.

CrucTsiBaHeTO (CBMBaHETO) M Pa3pexXAaHETO HAa BB3AYLIHHs 00eMm
3aj], BHCOKOTOBODUTEJS C€ OCBIIECTBABA CbC CblIaTa CKOPOCT Ha
TPENTeHe, C KOATO TPEeNTH NOJBHXHATA CHCTEMa Ha BHCOKOroBOpUTe-
A1, VameHeHeTO Ha C'BCTOAHHETO HAa 3aTBOPEHH 06eM BB3AYX MO-
paxja elHa CuJAa HA PEaKiHATA, KOATO Ce CYMHpa CbC CHJUTE HA
Pe4AKIHATA HA e/IEMEHTHTE Ha TPENTHIATa CHCTeMa Ha BHCOKOrOBO-
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purensi. CymaTa OT BCHYKH CHJIH Ha peakidsTa ce ypaB.ioBecsiBa OT
€JeKTPOANHAMHYH aTa CHMA, B3HUKBAUIA NpH QYHKLKOHUPAHETO HA BH-
cokoroBoputeas. CaegoBaTenHo MEXaHHYHUSIT HMIeZaHC Ha 3aTBOpe-
#ds1 o6eM e CBbp3aH BbB Bb3eJd ¢ MEXaHMYHUTE HMICHAHCH Ha eJe-

Loy 117 pg Ly

®ur. 3.5

MEHTHTE Ha TPENTAMlaTa CHCTEMa M B €JEKTPHYeCKara eKBHBA/ICHT-
Ha 3aMecTBalIlla CXeMa Ha eJeKTpOMeXaHH9HHA mnpeobpasyBaTesi T'bB-
KaBoCcTTa Ha 3aTBOpPeHHs oOeM LIe Ce OKa)ke M0CAEeJoBaTeJHO CBbP-
3aHa C OCTaHA/MUTE eJEMEHTH Ha TpenTallaTa CHCTEMAa Ha BHCOKOro-
BOPHUTeS.
Ha c¢ur, 3.5 e nokazaHa ekBHBaJeHTHATA eJEeKTPH4eCKa CXeMa Ha
O3BYYHTEJHO THIO C'he 3aTBopeH obeM, OsnaveHusira ca:
B — cpemnarta 3a BHCOYnMHATa HAa 3ByKoBaTa OOGHHA CTOHHOCT
Ha MAar{uTHATA HHAYKUHMSA B paboTHAaTa BB3LYLIHA MeXAH-
HAa Ha MarHMTHATa CHCTEMa Ha BXCOKOrOBODHTEJd ;

| — IBJKHHA Ha NMPOBOAHMKA Ha 3ByKoBaTa O0OuHA;

R — enexTpuueckoTo CBOPOTHBJACHHE HA 3BYKoBaTra OoGHHAa Ha
BHCOKOTOBOPHTENA ;

R; — BBTPeUIHOTO CBHOPOTHBJEHHE Ha YCHJIBATe s, 3aXpaHBaml
BHCOKOTOBOPHTE/]A, KOeTO OOMKHOBEHO c€ mpene6persa;

€ — e, /. H. HA yCuJBaTexs;

Fyw — GKTHBHH MeXaHHYyHH{ 3ary6y B o0eMa Ha 03BYYUTEJHOTO
TAHIO;

Cyx — MEXaHHYHAaTa ['bBKABOCT HA 3aTBOPEHHA B ofemMa BB3IAYX;

¥ — CKOPOCTTA HA TpenTeHe Ha TPenTAuiaTa CHCTEMaA ;

F — enextpoavHaMmu4HaTa CUJIa, JABHXeWld CUCTEMATa.

Ha ¢wur. 3.6 e najnena cbinara cgema, KaTo MeXaHMYHHTE ejes
MEHTH Ca 3aMecTeHH € aKYCTHUYHH, a CKOPOCTTa ¥ - c 0GeMHaTa CKO-

pocT ¢:
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r m

r=—g M= C=Cu S (3.8)
7.

f'(/:—;;l 3 Co=Cox S%

o RY?
%~ [RF K;)5%

p= Ble
(R+R;)S ¢

dur. 3.6

. Cxemara oT ¢ur. 3.6 Moxe JHa ce ONPOCTH, KaTo ce 00eIuHAT
NOCAeL0BaTeIHO CBbP3aHUTE €IHAKBH €JIEMEHTH B Hes M Ce I oJyua-
Ba_cxemara, JageHa wa ¢Hr. 3.7. EaemenTtnre B Hes ca:

Fp=r+r, 47,5 (3.9)
CC,”
e e (3.10)
4, wF ‘cr
F

our, 3.7

3a auanusa Ha O3BYYHTENHO THJO CbhC 3aTBOPEH ofeM e HeOOXC.
AHMO Jia Ce CEHCTaBH H E€TOBaTa eJeKTPHUeCKa EKBHBAJEHTHA CXeMa.
To ce paarsmexia xaTto KOHCYMaTop HA €JeKTPHYECKa €HEPrHf, CBBP~
3aH K'bM YCHJIBAaTesa € e. 4. H. € M U3XOAHO CbnpoTusaeHue R;. Ta-
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33U CXeM4 MOXE Jla ce ChcTaBH vHa 6a3aTa Ha cxeMara oT ¢ur. 1.2,
K4TO ce NPHBEJAT AKYCTHUHHMTE €JEeMEHTH KbM €JeKTDHUECKHS BXOX
Ha npeoGpasysatead, [loxyyasa ce cxemara, fAajena Ha ¢ar. 38 g, B
KOATO eJIeMEHTHTE HMAaT CJeJHOTO 3HaueHHe:

R

C= g;s‘; : (3.11)
B (3.12)
Rr (rt+r)8®
=MCT§:F , (3.13)
T
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HuaykTuBHOCTTA HA 3ByKOBaTa OOOHHAa € mpeneGperHara, Thil Ka-
TO PasriexZaHeTo e 3a 06MacTTa HA HHACKHTE YeCTOTH, KbJAETO BIHA-
HHETO M e He3HAUHTeJHO,

3a Ma ce moJay4aT MO-MPOCTH MaTeMaTHYHH 3aBHCHMOCTH, lLiese-
¢b06pa3Ho € Xa ce HalpaBAT CAeJIHMTE IOJaraHusd:

1 ! — pe3oHaHCHA YeCTOTa Ha

Q=7 =2n/ ozﬁ_z\/ C_l: O03BYUHTEIHOTO TSIO ; (3.14)
Qu=w, CR,. — Mexaunyen kauectBeH ¢axTop ; (3.15)

Q.=w, CR — enextpuyecky kayecrBeH (axrop; (3.16)

Q= Q:L_I_QQ‘; — meJaeH KadecTBen daxrop npu R;=0; (3.17)
Q= o C!r’_r — I'bJeH KavyecTBeH (akrtop; (3.18)

« =Jcc;_ . (3.19)

O6eM’bT, CBOTBETCTRYBaUl Ha2 aKyCTHUHaTa TILBKAaBOCT Ha OKaé4-
BaHETO Ha BHCOKOTOBODHTEJNH, €

Ve=4¢p.c (3.20)
HIH Ve=¢p.c, S (3.21)

Or cpasusiBatero Ha (3.19), (3.10), (3.14), (1.12), (3.16) u (1.13 6}
ce monyyasa

4
C_T =0 +1, (3.22}
Jo_ _yo1
h =Ya+1, (3.23)
_ge — Va1 (3.24)
ITonara ce g ;
(G}

[IpenaBaTesHaTa XapakTepUCTHKA HA CHCTeMaTa 3a ofxBara Ha
HHCKHTE 4eCTOTH, 3a KOHTO ca B CHJa eKBHUBANCHTHHTE CXeMHM OT
¢ur. 3.7 u ¢ur. 3,8 a, ce onpeens cbC 3aBHCHMOCTTA

G(jo)y=— 2 | 3.26
o= (326)
T
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Moayasr Ha Qysxuuara e

G= 2, @327
(e2—1)3 42 \/x4+ ——2 ) 22+1
\/ ¥ + Qr (Qr )
a HuBoTO M chpamo G=1 e
L=201g — - o —F (3.28)

\/ x4+<————2) Al
Q7

Ha ¢ur. 3.8 6 ca pagenu HAKOJKO 4eCTOTHH XapaKTEPHCTHKH NPH
napamersp Q,, u3uucienn TeopetHuso OT (3.28). [lo mpunuun 3aBu-
caMocTTa (3.28) e exBHBaJIeHTHA HA 3aBHCHMOCTTa 32 KOEQHUMEHTA Ha
npelaBaHe Ha BHCOKOYECTOTeH (GuATBDP OoT BTOpU pel. Makcumanno
N/0CKaTa XapaKTepucTHKa ce noJyuasa npu Q,=0,707, a dyuxnusarta

(3.28) B TO3u cayuait e QyHKIHA Ha BUCOKOYEcTOTEH QUATHD Ha Ba-
THPBOPT OT Bropu peld. Ilpn Q,<C0,707 npepaBaTenHuTe xapaxTe-
PHCTHKH HMAT MJIOCHK XAapakTep, HO He | MAKCMMaJHO mAoCHK. [1pn
Q,>0,707 npenasaTenHUTe XapaKTePHCTHKH He ca IVIOCKH, ThH KaTO
ce mposiBsBa MOAeM B OKOJHOCTTA HA x==1, KOATO HapacTBa C YyBe-
snuaeaero Ha Q. Ilpy x>1 Benukn KpuBH xaoHaT kbM U=1,
L=0 dB UYecrorara, 32 KOATO OTAaBaHara aKyCTHYH4 MONIHOCT Ha-
MaasBa 2 nbTH wan ¢ 3 dB, mMoxe sa ce onmpenean, karto (3.27) ce
npupaesn Ha 0,707, lloayuaBa ce

NEI L ~2+\/<ﬂ—_2)+4, (3.29 ay

fo

OO6nKHOBEHO HEPaBHOMEDPHOCTTA HA YeCTOTHATa XapaKTeprCTHKA Ha
O3BYUYHMTEJHHTE TeNa € TOoJsSMa M NOHHXABAaHETO HA HUBOTO 3a IPAHUY-
HATE YecTOTH Ha 4YeCTOTHMA o6xeaT € 6 g0 8 dB .cnpsaMo cpeHOTO:
#uBo. OT Te3u cboGpaerHd: € ‘no-uenrecho6pasHo ja ce onpejenn
yecTorara, 3a KOATO HHUBOTO ce nonuxapa ¢ 6 dB. Karo ce npupaBan
(3.27 6) na 0,5 u ce permn cnpsMo x, ce nHoayuasa

p =16_=V/_Q_%_:i-_,_ \/(_Q—T__Q_ >_2 +]f ) (3.29 6)

0 6

VisBepeHuTe 3aBHCHUMOCTH ca JOCTAThYHH 3a TOYHOTO KOHCTPYHpa-
He Ha O3BYUHTEJHH TeJa CbC 3arBopeH obem. Pas3Gupa ce, craBa

Xg=

95



‘BBIPOC CaMO 3a TOYHOTO ONpPeleJssHe XaPaKTePHCTHKATA Ha O03BY4H-
TEJHOTO TAA0 3a 00XBATa HA HHCKUTE YeCTOTH.

[Ipumep 1. Jla ce oupelensT HUCKOUeCTOTHHTE mapaMeTpd Ha
O03BYUHTEJHO THJIO ChC 3aTBOPeH 06eM 1o 3anaedd o6em V=20 dm®
‘W BHcokorosoputea tun HI20B25H2C9.

3a BHCOKOT'OBOPHTENA € H3BECTHO:

f,=27Hz, ¢,=17.10-* m.N~%, m =209 g,
$=0,02 m?, Q,,=421, Qe=0,53, Qr,=0,47.

HeobxonuMo e na ce onpenend xoedulueHTbT a. 3a ueATa ce
onpenenast V,=95,2 dmd,

V
Koeduupenrsr a=—5-=4,76.

Kato ce 3mae «, Morat a4 ce onpelensiT OCHOBHMUTE MapaMeTpH
‘H3 03BYYHTEJIHOTO TAJIO :

pesoHaHcHa uectota f,=65 Hz;

efleKTpHYeCcKH KauecTsed (akrop Q. =1,27;

nbieH xavecTBeH dakrop (mpu R; =0) Qr1=0,98;

HOMHHA/THUAT HMIEAAHC HA H3N0J3YBaHHsA BHCOKorosopurea e 4 Q,
BHCOKOTOBODHUTE/AT TpPs6Ba Aa Ce 3aXpaHBa OT YCHJABATEeN C MHOTO
MaJIKO BBTPEIIHO CBIPOTHBJEHHe, 3aTOBA ce npuema Ri=0;

KauecTBen ¢axrop >0,707;

gecToTaTa fi, 3a KOATO MU3XOAHOTO HHBO ce moHuxkaea ¢ 3 dB cnps-
MO CpeAHOTO, ce omnpeneas ot (3.29 @) —x,=0,783, a f,=50,5 Hz;

qyecroTarta f;, 34 KOATO H3XOMHOTO HHBO ce moHHxkasa ¢ 6 dB
CIPAMO CPeHOTO, ce onpenes ot (3.296) — x,=0,655; a f,=42,5 Hz.

CrrepoBarte1HO O3BYYHTEJHOTO TA/0 ChC 3aTBOpPeH 00eM Ie Bb3-
TipoKu3Bexa e(eKTHBHO CHIHA.TUTE C YecTOoTa, N0-BHCOKa oT 42,5 Hz

Husoro Ha 3ByKkoBOTO Ha/israse, Koero lie Ch3/[aBa O03By4HTeEJ-
HOTO THJIO, 3aBHCH OT XaPaKTEPUCTHUHATA YYBCTBUTENHOCT HAa BHCO-
KOTOBOpHTe/f, Thil KAaTO aKyCTHYHOTO HATOBapBaHe He JoupHHacs
3a CBUIECTBEHO HaMajsiBaHe Ha 4YYBCTBHTENHOCTTA HA BHCOKOrOBODH-
Tenf. Cneln MOHTHpaHE B O3BYYHTEJHO TS0 HHBOTO, Cb31aBaHO OT
BHCOKOTOBOpUTEJsl, ce noumxasac 1 go 2 dB, u 10 3a o6xBara Ha
Hal-HHCKHTE YeCTOTH.

[1pu HaapaBeHuTe H3uMCIeHHA Oe MpPHETO, Ye AKTHBHUTE MeXaHHd-
HHA 3aryOH B ofeMa Ha 03BYUYHMTEJHOTO THJIO €A NPEeHeGPEKHMO MaJl-
KU — 7y =0, KOeTo e BPHO caMo ako B o0eMa He ¢ [OCTaBeH 3BY-
KOTOT'bLALY MaTepHal.

ITpumep 2. Ila ce onpenean MopxXonfl] BUCOKOTOBODHTEJ 3a 03-
By4HTeaHo Taa0 ¢ oGem V=20 dm?3, yHATO yeCTOTHAa XapaKTepHCTH-
Ka B 00XBaTa Ha HUCKHTE 4Y€CTOTH 7Tpa6ea na 6GbAae MakCUMasHO
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fVIOCKA, a4 YecToTaTa, 3a KOATO HHBOTO c€ moHukasa c¢ 3 dB, f=
=45 Hz,

3a MakcHManHO NJIOCKA XapaKTEePHCTHKA e HeoGxoxumo Q,.=0,707.

Or (3.29 @) 3a Q,.=0,707 ce onpelens x;=1; f,=f,=45 Hz.

B o6ema Ha 03By4MTENHOTO TAJO ILe CE MOCTABHA 3BYKOMOTJIbLIALE
marepuas, KOHTO IIe BHECE MEXaHWYHH 3ary6H H OOLIHAT MeXxaHH4YeH
®xayecTBeH (PaKTOp MOxke Aa ce mpueme Q,=24,5. Ilpuema ce a=35.

Ot (3.17) (npu R; =0, Qr =Qnr) ce moayuasa Q. =0,84.

Pe30oHaHCHATA YyecTOTa HAa BHCOKOTOBOpHTENsT TpaGBa zna Obie
f,=18,5 Hz, a eAekTpHIeCKHAT My KayecTBeH (haKTOp Q.,=0,342.

O6embT V., €xBUBaJIEHTEH HA I'bBKABOCTTA Ha OKayBaHe Ha BH-
COKOTOBODHTENS, NP HEe3ambAHEH CbC 3BYKONOrIbIAl) MaTepHal
o0eM Ha O3BYYHUTEJHOTO TAJO TPsA6Ba Aa 6biae V, =a V=100 dmS3,

AxycTuuHaTa I'bBKABOCT Ha BHCOKOTOBOpDHTENs TpsabBa na 6bae
€, =0,71.10-% m® N—1,

OG6uKHOBeHO B Kartajosute Ha ¢upmure ce 004BIBA MECXaHHYHATA
'bBKABOCT HA MPOM3BEXJaHHTE OT TAX BHCOKOTOBODHTEJIH W €KBHBa-
JEHTHaTa 3BYKOMOraAbLIama noBupxHocT. Ciefosaresno Tps6Ba nAa
€€ ThPCH BHCOKOTOBOpHTEJ, 3a KOHTO HPOM3BEJEHHETO OT MeXaHuy-
HaTa My T'bBKAaBOCT M KBajJpaTa Ha €KBHBaJEHTHAaTA 3BYKOH3TbY-

Balja INOBBPXHOCT Jda JaBa 1i3ydcjeHaTa CTOHHOCT — Cop Sz=cp=

=0,71.10—% mN—!. AkycTnuusara Maca Ha TPENTAUIATA CHCTEMa HAa BH
COKOTOBOpHTENA TPA6Ba 1a Oble m,=in= 104 kg.m—*,

3a macara cblio TpaGBa Ja ce UMa MpeaBHlI, 4e ce 06aBsiBa Me-
XaHHYHAaTa Maca Ha TpenTdliaTa CHCTeMa W TpAGBa Ja ce THPCH BH-
COKOTOBOPHTEJN, 32 KOHTO YaCTHOTO OT MacaTa M KBaApaTa Ha 3RY=
KOH3/1bUBallaTa MOBBPXHOCT 14 € PaBHO HA M3YHCJeHAaTa CTOHHOCT.

Wauncnennre napameTpu 3a BHCOKOTOBOpUTEJS Ca JT0€TATBYHH 32
usbupanero My. 3a ChX¥alneHHe H300DBT He MOXe Ja Ce HanpaBH
TouHo, Thil KaTo AaxeHa ¢upma npoussexna 10—15 Tunma Hucko-
YeCTOTHH BHCOKOrOBOPHTEJH M HAa 1Ba WJIH TPU OT TAX HAKOH OT
napaMeTpuTe Ie ChBIALHAT C HM3YHCJEHHTE.

Or 6BarapckuTe BHCOKOroBOpUTENH € Hall-6/M3KH TNlapaMeTpu €
tun BBK20154. 3a mero ¢, " 5%2=0,64. 108 m®N—T1, runamuynara aky-
CTHYHa Maca obaue e m, =0,45.10% kg.m—*%, T. e. MHOro no-majka
OT H3YHCJTeHaTa. B pesysnrar Ha TOBa M Pe30HAHCHATA HYECTOTa He
OTroBaps Ha HauckpaHmsara — T8 e 30 Hz, a c¢wraacHo wauucaenusita
ce usuckBa 18,5 Hz. EnexrpuueckHaT KayeCTBeH (aKTop CBIIO 3HA-
YHTENHO ce pasfaHuyaBa oT uagucaenus. CjeaoBaTeqHO HIMA MOAXOASLY
6barapcKd BHCOKOTOBOPHTEN, C KOHTO Ja Ce peajiH3Hpa O3BYUHTENHO
THI0, OTTOBapAIO0 Ha H3HCKBaHMATA HA 3alaHHeTo.
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Ot wampasenaTa crnpaBKa Ce OKasa, ue HAMa MOAXOJAN] BUCOKO-
TOBOPHTeEJ, NPOU3BEKAAH U OT ApYrH uPMH,

Hanara ce exun TBBplle BaxeH H3BOJ — QKO (@ 3adadenu onpe-
desenu u3uCcKeanus 3a Cs30a8aHe HA 038YHUMENHO MANO, Uje MPad-
8a 0a ce KOHCmpyupa U CHeyuqieH 3a He20 BUCOK0Z080pUMEL.

3a peliaBaHe Ha MOCTaBEHaTa 3ajaya MOXe J1a C€ INpueMe Apyra
CTORHOCT HA ¢, Hanpumep «'=2,

3a pesoHaHCHaTa 4YecTOTa Ha BHCOKOTOBOpHTENA Ce ToJy4aBa
f,=26 Hz, 3a enexrpuueckua my xauecTsen dakrop Q,=0,484, 3a

.
aKycTndHata r'bBKABOCT Ha okaysane ¢,=0,28.10~°m°N~! u sa aky-
cTHyHaTa TpenTsma maca m,=134 kg.m—*

Cobe cpaBHUTeNHO GJHSKY NTapaMeTPH Ce OKa3a BHCOKOTOBODHTENST
HD17B25H4C12 na ¢penckara ¢upma Audax. Herosara pesonancua
vectota e 27,543 Hz — oTroBaps Ha W3uCKBaHETO; aKyCTUYHATA MY
I'bBKAaBOCT HA okauBane e ¢ =0,284.10 -® m® N—1; akycTHuHaTa MY
Maca e m,=124 kg.m—%-—oTroBaps Ha M3ucKksaHero. Enexrtpuuec-
KuAT KayecTBeH (hakTop obaue e Qf)=0,20, T. e. TOH e 3HayMTeNHO
no-MalbK OT H34HCAeHust. Moxe na ce mpHeMe no-mManka CTOHHOCT
Ha MeXaHHYHHA KavecTBeH (DaKTOP HA O3BYYKRTEJHOTO THJIO,

3.3. O3BYYHMTEJIHO TAJO C $A30MHBEPTOP

[MpuHunnraTa KOHCTPYKMsA (B Paspe3) Ha O3BYYHTENHO TANO C
tazounBeprop (6acpediexc) e majesa Ha dur.3.9 a. Topae 03ByuH-
TEJHO THAN0, KBM KOE€TO € HampaBeH AONDBJAHUTE/NEH OTBOD, CBHP3BalY,
3aTBopenns ofeM C TPOCTPAHCTBOTO, B KOETO BHCOKOTOBODHTEJAT
Ch3/1aBa 3BYKOBOTO noJe. OOGUKHOBEHO OTBODDBT NpejCTaBifgBa €AHa
Tpbba 3 cbe ceverde Sy u AbmkHHA L. [Ipensasnavenuero Ha Gac-
pedaexca e Aa nofoOpH H3AbYBAHETO HA O3BYYHTENHOTO THAO0 B 00-
JacTTa Ha HHUCKHTe YeCTOTH.

Mewm6paHata Ha BUCOKO[OBODHTENS IIPU IBMXEHHETO CH HABBTPE
KbM 3aTBOpeHHA o0eM NpeJu3BHKBA CI'bCTSBaHe Ha Bb3AyXa; Haad:
raneto B ofeMa ce yBesnuaBa. Ha Bxoma Ha ¢asounseptopa jeli-
CTBYBa oONpejeseHa CHaa, NOpPOJeHa OT Haasranetro B o6ema. Td mpu-
BeXJa B JBHXeHHe BB3AYyIlIRAaTa Maca Ha ¢asounsepropa. Ot H3xo-
Ja Ha $asoyHBEPTOpPa B OKOJHOTO IIPOCTPAHCTBO C€ IpeldH3BHKBa
CrbCTABaHE HA BBH3JAYX4, T. €. Bb36ykaa ce 3BYKoBa Bbasa. B caen-
Ballldsl MOMEHT MeMOpaHaTa Ha BHCOKOTOBODHUTEJAR Ce NPHJBHXBa Ha-
npel W CHUO0 NMPeIH3BHKBA CI'bCTABaHe Ha Bb3Jyxa upej cebe cu,
T. €. CbINO BB30YkKAa 3BYKOBA BbJAHA. AKO [BeTe 3BYKOBH BBJHH,
Cb3JaJeHH oT MeMOpaHaTa Ha BHCOKOrOBODUTE/A H OT HU3XOAHHUSA OT-
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Bop Ha (dasowHBepTOPa, ca BBB (asa, 3BYKOBOTO HaiafraHe p, B

OPOCTPAHCTBOTO MNPEA O3BYUYUTEJHOTO THAO llie Ce YBEAHUH ; TO 1
Obae pPaBHO Ha anre6panaTa cyMa OT ABETC 3BYKOBH HAJATaHHUA :

pA = pa +p¢ﬁ; (3.30 a)

AN

AN

=

dur. 3.91

KBJIETO p, € MOMEHTHaTa CTOMHOCT Ha 3BYKOBOTO HajsraHe, cb3ja-
BaHO OT BHCOKOIOBOpHTENd ;

Pp~— MOMCHTHATa CTOHHOCT Ha 3BYKOBOTO HaJIAraHe, Ch3ja-
BaHo OT (azouHBepTOpA.

Io Tax®B HauuH (asonHBepTOPDBT H3NCJA3YBA €HEPrHATa Ha 3al-
Hara 3BYKOBAa B'bJHA 38 H3/IbYBAlie HAa 3BYKOBa eHEPTHs B HpocTpad-
CTBOTO Ha IpefHaTa 3BYKOBa BBJHA.

IBere 38yk0BH BbaHu Morat ja GbAar BbB ¢iaza camo axo ¢a-
BOHMHBEPTOPBT Cb3/aBd 3BYKOBaTa B'BJHA C'BC 3aKbCHEHME OT I10Ji0-
BHH nepuoJ. BBB BcuYkE ocTaHamu cayuyam Te ca JehasupaHd Io-
MeXJy Cu u OOLIOTO 3BYKOBO Hajarame uie Oble NO-MajKo OT Cy-
MaTa Ha p, u p,. Pasbupa ce, ¥ B TO3H Cayuad 3BYKOBOTO Ha/srae
P, MOXe Ja 6bJe Mo-roJsMO OT 3BYKOBOTO HanArawe p,, Cb3AaBaHO

camo oT BHcokKoroBopuress. ToBa ce nosayyaBa mpuH Maiaka (pasosa
pasnuKa MexAy P, M P, WId aKO P >P,. 3BYKOBOTO HaasArane p,
ce cb3liapa upe3 IbBKABOCTTa Ha obeMa Ha KYTHATa H MacaTa Ha
BB3AYyXa, KOUTO Cce HaMHpa BbB (Da30MHBEPTOPa, H BB3HUKBA CHC 3d-
KbCHEHHE B NPOCTPAaHCTBOTO NPeJ 03BYYHTesHOTO TA10. Korato ToBa

99



3aKbCHEHHE € MAJKO B CDaBHCHHE C mepuoja Ha B8bH3IPOH3BEXKAAHKA
CHI'HaJ, pgﬁ € IIOYTH B npornsoq)asa Ha D, B aKO JBETe HalAraHAA

ca npu6.nu3memo paBHH, PE€3YJATATHOTO Ha/AAraHE € Mmo-MaJKo OT Py

T. €. edeKTbT e OTpHUATE]eH.
3a ganmeHa yecCTOTa, ONMpejeJeHa OT aKyCTHYHAaTa T'bBKABOCT HA
obeMa ¢, M aKycTuidata Maca Ha ¢a-

PE SOHHBEPTOpPA My, TPENTANIATA CHCTe-
5 Ma ce HaMupa B CBCTOSIHHE HAa peso-
HaHc. Ta3u yecrora ce Hapmua peso-
§ Ps HAHCHA YecToTa Ha (asodHBepTopa f,.
N ce onpeAeas oT 3aBHCH Ta
S Ta pen HCHMOCT
7 1
2 - f6™=ox il (3.30 6)
P Zp e
! 4 OO6HKHOBEHO pe30HaHCHATa YecToTa
P A #a (a3oHHBEPTOpa € PaBHA HJU MAJKO
& Dxe MO-HUCKA OT pDe30HAHCHATA YecToTa Ha
’Q\/ /  BHCOKOTOBODHTES.

- - Ha ¢ur. 3.9 e nmokasano kKak ccmo-
wfﬁ NyyaBa OOLIOTO 3BYKOBO HaJAraHe B
pesyaTaT Ha M3.THYBAHETO Ha BHCOKO-

roBopuTeas U ¢asomHBepTOpa 3a pas-
augun  vyecrotd. $ur, 3.9 6 orpasssa

s, CBCTOSIHHETO 3a CHFHAM C 4YecToTa f,

g MaJKO MO-HHCKA OT pe30HaHCHATa 4ec-

ToTa Ha (asouHBepTOpa fz. 3BYKOBOTO

e Lo | _— noJe, Cb3JaBaHO OT BHCOKOTOBODHTE-
] aq p,, € MO-rIAMO OT TOBa, Ch31aBa-
—-ﬁv z HO OT (pasoMHBEDPTOpA p; HO BCE NAK

00IIOTO 3BYKOBO Hajasra€ep, e mo-
rosiiMo OT p,,

Pur. 3.9 8 oTpasgsa ChCTOAHHUETO
3a f——=f¢. B cayvas py>p, H 00UIOTO 3BYKOBO HajArake p, e 3Ha-
YMTeNHO MNo-roasMo ©OT p,. Pur. 3.9z orpasssa CBCTOSHHETO 3a
f<fs B 7To3u cayuait py~p,, Karo jBeTe HATACAHHACA MOYTH MPO-
tuBodasHd U 06wO0TO 3BYKOBO HaJjarawe e p,<p,.

B o6xBara Ha HHCKHMTE YeCTOTH MeMOpaHATa Ha BHUCOKOrOBOpHTe-
a1 Tpentd xato OyTado. B To3u o6xBaT efeMEHTUTE Ha TpenrTiulara
CHCTeMa Ha BHCOKOrOBOPHTEJSI MOXE J1a ce pasTAexJaT KaTo chcpe-
JAOTOYEHH M He3aBuCelU[H OT YecTorara MeXaHHYHH MM aKyCTHYHH

dur. 3.9 11
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TniapaMeTpH, 3aTBOPEHHAT OT 06eMa Ha O3BYUHTENHOTO THAO BB3AYX—
KAaTO ChCPeJOTOYEHA I'bBKABOCT, 2 MAcaTa HAa TPeNnTduusl B I'BPACTO
Ha da30HMHBEPCHHA OTBOP BB3AYX M NPEAH3BHKAHHTE OT TOBAa TpEn-
TeHe 3ary6d — KaTO CBbCPeNOTOYEHH Maca M CBIPOTHBAEHHE HAa aKTHB-
HHTEe MeXaHHYHH (aKycTHuHmM) 3ary6u. OcBeH TOBa H3BECTHA 4YacCT OT
BBYKOBaTa €HEPrds ce MOrJbila B o6eMa HAa O3BYUYHTEJAHOTO TSIO H
TpsabBa Aa ce npeaBuAAT 3aryOW B obGema. Jlpyra yacT oT 3ByKOBaTa
eHeprus ce ryod Mopajnm npeMuHaBaHe HA 3BYKOBH BBLJHH OT oOeMa
Ha O3BYUYHUTEJHOTO THJO KbM OKOJHOTO NPOCTPAaHCTBO, ThH KaTo ca-
MaTa KyTHd He BHHAard e 3aTBOPEHa XePMeTHUeCKH, YINIBTHSIBaHETO
Ha BHCOKOI'OBODHTEJI1 KbM JHNEBHSA NaHea TPYAHO MOxe la Ce Xxep-
MeTH3upa, 3BYKONpoHHIaema (caaGo) € camara MeMOpaHa Ha BHCOKO-
rOBOpHTEJs, 3BYKOBH B'bJIHH NpPeMHHABAT NPe3 Bb3AYIIHATA MEXJHHA
Ha MaryUTHaTa CHCTeMa (3a06HKaJsAKN 3BYKOBaTa GOOWHA) M npexnas-
HaTa luanka Ha Bucokorosopurteas. Tesm zarybu cbuo tpsbsa na
ce B3eMaT npeaBHA.

ExBuBaneHTHaTa eJNeKTpHYeCka CXeMa Ha TpPENTdIaTa CHCTeMa
Ha O3BYYHTEJHOTO TAJO ¢ (ha3oHHBEPTOP MOXKeE Ja Ceé CHCTaBH, KATO
ce npueMe 3a 6a3a a”ajlorHyHata CXeMa 3a O3BYYHTEJIHO THAO CBC
8aTBOPEH O0eM M HanpaBeHHTe No-rope yTouHenud. Ta e naneHa Ha
¢ur. 3.10 q, kpreTo 03HaueHusATa ca Kato Ha¢ur. 3.5 U cacaelnure:

¢,, — I'bBKaBOCT Ha 3aTBOpEHHUA obem 5

1., — 8KTHBHH MeXaHHYHU 3ary6u B oGema;

7, , — @KTHBHH MeXaHHYHH 3ary6u, A'bJKallH ce Ha o6liaTa 3BY-
KONPOHHL[2eMOCT Ha O3BYUYHTEJHOTO THJO;

g« Maca Ha Bb31yXa, KOHTO TPENTH B OTBOPA Ha tazonnsep-
TOpa, BKJAIOUBANIA H MacaTa Ha NPUCHEJMHEHHS BDbL3AYX;

¥y — GKTHBHH MEXaHHYHH 3ary6u B oTBopa Ha (pa3ouHBEpPTOPA;

v, U,y U, U U, €4 CHOTBETHHUTE CKOPOCTH Ha TPENTEHE.

[Tpu cbcTaBsiHe Ha cxeMaTa ca npeHeGpersaTH: HHAYKTHBHOCTTA
Ha 3ByKoBaTa Go6uHa, YMATO peakTaHc B 06JacTTa HA HUCKHTE HecTo-
TH € npeHe6PeXAMO MalbK, H CBIPOTHBJACHUETO HA M3ADbYBAHE [O-
pamH MajakaTa My CTOHHOCT.

3a pauHoOHaJHW3HPaHe HAa aHaJu3a e HesechboOpa3Ho Ja ce ompoc-
TH cxemata ot ¢ur. 3.10 a. AKTHBHMTE MEXaHMYHH CBHIPOTHBIEHHS
7, H 7, MOTaT Jla Ce npeHeGpernaT, Tbi KaTo Ha MIpaKTWKa ce
OKa3BaT MHOTO NO-Majiki OT 7, . TAXHOTO BAHSHHE BBDXY aKyCTHY-
HaTa cHcTeMa MoXe jna ce Bkmouu B r,,. OcBen TOBa MoOrar ga ce

o0eTHRAT r,ar,:

m

27 2
e I Sy (3.31)
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OnpocTenara NO TO3M HAYKH CXEMa MOXe Ja Ce 3aMEHH C eKBH-
BaJICHTHA €/EKTPHUECKA CXeMa C aKYCTHYHH mapamerpu — uar. 3.10 6.
ToBa e HanpaBeHO, KaTo CHJaTa € pa3jiellena Ha S, a CHOTBETHUTE
HMTIeNaHCH — Ha S?, KkbleTo S e eKBHBaJNEHTHaTa 3BYKOU3AbYBaILA
fIOBBPXHOCT Ha MeMOpaHaTa Ha BHCOKOropopHre/s. Hanpumep:

R F
Ta . - = 2
re= s PR €y Cou S
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C~5F=—§* =L=0., [] L %’"@fr

&

¢ur. 3.10
ExBHBa/IeHTHATAa eNeKTPHYeCKa 3aMecTBalla CXeMma Ha O3BYYUTEJN-
HOTO TAJMO € (pasouHBepTOp (HA HeroBaTa eJNeKTpUYECKa CTPaHa)

MOXe Ja Ce ChCTapd, KaTO c¢ B3eMe TMpelaBdj, Ye eNEKTPHYECKHTe
napameTpy ca ChIIUTE, KAaKTO W 332 €IHH BHCOKOTOBODHTEA 6e3 aKy-
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cTHyno odopMAHe H KBM TAX C€ NPUGABA BHECEHHAT EACKTPHYECKH
UMneJanc Z,,, A'bMKAN CE HA NpOLECHTEe B MEXaHHYHHA M3XOf, Ha
BHcokorosoputens — ¢ur. 3.11 a. AKyCTHYHHAT TOBap Ha BHCOKOro-
BODUTENH, MOHTHDAH B O3BYYHTeNHO T4J0 ¢ Ha3OHHBEPTOD, € eJHa

L &
@ ¢ L] %
a
R; R L, R,

&bur. 3.11

CpaBHMTEJIHO CJOXKHA aKyCcTHyHa cuctema. Cxemara Ha BHeCeHHd
€JIEKTPHYECKH HMMIEN2ZHC MOXEe Jla Ceé II0/yuyd, KaTO MEeXaHHYHHTE Na-
‘PaMeTpH ce NpUBeJaT KbM €JSKTPHYECKH CBIVMACHO 3aBUCUMOCTTA
B?Ll
Lo =—Z;~ . (3.32)

B enexTpuueckaTa cxema ce CBBP3BAT MOCAEAOBATENHO OHE3H HM-
fle 1aHCH, KOHTO B MeXaHMYHATA CXeMa ca GWaM CBBP3aHH Tapasie/iHo
u obparHo. [lo To3u mauun e u3rpajeHa nbJAHATA €JEKTPHYECKa 3a-
MECTBallla CXeMa Ha O3BYYHTEJHOTO TAJAO € (PasOMHBEpPTOp, JHaieHa
#a dur. 3.11 6. EnementnTe B Hed ca:

Ly *=con B° L? — cboTBeTCTBYBAa Ha I'bBXABOCTTa Ha 00emMa;

(3.33 a)
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R; = B:LL’— — CBOTBETCTBYBa HA MEXaHHYHHTE 3ary6u or
- 3BYKONPOHHIlaeMOCT Ha ofeMa; (3.33 6)
Cos =—Z§62‘2 — CDHOTBETCTBYBA HA MacaTa Ha TPenTAwus

Bb8 (ha30HHBEPCHHSA OTBOP BBL3AYX; (3.34)

B2
Rr= — CBOTBETCTBYBA HA MeXaHHYHHTe 3ary6d B

rM
OKayBaHeTO Ha BHCOKOT'OBODHTEAf: (3.35)
m
C= _BTA;.? — CBOTBETCTBYBAa Ha JMHaMHYyHaTa Maca Ha Bu-
COKOTOBOPHTE/IST; (3.36)
L=c, B?[? — chOTBETCTBYBa HAa T'bBKABOCTTA Ha OKa4yBaHe-
TO Ha BHCOKOIOBODHTEJS, (3.37)

3a ompocTsBaHe aHaaW3a Ha paboTata HA O3BYUYHTENHOTO THJAO H
HHTEpIpeTaluara Ha aHaJHTHYHATE 3aBHCHUMOCTH, OMHCBAILH HEOBOTO
(YHKIHOHHpaHe, € IeJechoOpasHo Ja Cc€ BbBEJAT HAKOH OGOGIIECHH
mapaMeTpHd Ha O3BYYHTEJHOTO TJIO:

1 1 |
Wy =2n e =—= __ _ =— o —
¢ Jo Ty Veo my VC olo (338)
pe30HaHCHA YecToTa Ha MacaTa Ha (ba3OMHBEDCHHs OTBOP C TI'hBKa.
BOCTTa Ha ofeMa;

= rr = —  —— -
Qr=0gcsL oy Cg RY

KavecTBeH (akTop OT 3BYKONPOHMIAEMOCTTA Ha ofieMa;
1
Qs = 0p Cy Ty
kayectBeH (axtop OT 3ary6ute BBB (pazouHBepcHus otsop. (3.390)
[TapameTpH, oTpassiBai(i B3auNMOI€HCTBHETO_HA BHCOKOTOBOPHTEJS
C KyTHATa Ha O3BYUYHTEJHOTO THJ0:

(339 a)

__C_=_L_=_V‘ - — KOe(HMIHEHT Ha I'bBKaBOCT; (3.40)
A v
f © T
=7?L—=»w‘ﬁ—= T” — xoedHIMeHT Ha uacTpoiika; (3.41)
r P
1
QT=—(,;C“ 777 — ObleH xavectBen daxtop,  (3.42)

TOYHHAT U N'bJCH aHA/H3 Ha 03BYYHTEJHOTO TS0 C (a3oHHBEpPTOP
TpsiGBa Ja ce H3BbPUIM HA 6a3aTa Ha eKBHBajJeHTHATa MY 3aMeCTBALLA
cxema, KaTo ce H3MoJ3yBaT BbBeleHHTe 0000lieHn mapaMeTpu u ce
M3Be/le aHaJMTHYHA 32BHCUMOCT 3a CH3/1aBaHOTO 3BYKOBO HaJjsraHe B
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TIPoCcTPaHCcTBOTO. M3BOABT Ha aHANMTHYHA 3aBUCHMOCT € CBBP3aH C
PeRuIa MaTEMaTHYHH ONePalii, KOUTO H3JHIIHO ILe 3aTpyJAHAT 4uTa--
rens. B pexuua jaurepaTypHu mstounuud [1, 34] ce cbaBpKa THpCE-
HaTa 3aBHCHMOCT, KOSiTO Ille Oble NpHBejeHa Cbo6pPa3HO BbaNPHETH-
Te B KuMrara osHauexus. B [1] e nokasaHo, ye K. m. 4. HA O3By4HTEN-
HO TAJ0 C (Pa30HHBEPTOP MOXKE [la ce NpejCTaBH BLB BHJA
B2L2
N="fts - Tmgr - M (3.43).

KBAETO
p € IJIBTHOCTTA HA Bb3LYyXa;
¢ — CKOpOCTTa Ha pa3npocCTpaleHHe Ha 3ByKa BHB BbL31yXa;
T (f)— pyukuus Ha yecToTata.

ITepBuTe aBa MHOXHTENA Ha (3.43) He 3aBHCAT OT uecToTarta M
HIMAT OTHOIIEHHE KbM XOHa Ha YeCTOTHATA XaDaKTEPUCTHKE, a camo-
KbM HHBOTO M. [locaenHusar MHOxHTEN ompelies Xo0Ja Ha 4eCTOTHA-
Ta XapakTepHCTHKAa. MuoxureaaT 7,(f) HMa Buja

1

7)1(f)=—————~———— TTTT e,
A A, A, A i
\/1+724+—x3—+-:g_+ x‘; (3.44)
f.
KBIETO X= 7—; (3.45)
¥
1
A= Qz-——2~2a——2hz; (3.46)
T
A, =( 1-F o) h3(4+ 2o+ h2— —22 ); ‘ (3.47)
T
h2
4 hz( i ~2~2a—2h2>; (3.48)
3 Q;‘
A, =h" (3.49):

3aBucumocrra (3.44) e QyHxuuaTa WA BHCOKOUECTOTEH (UATHD OT
yeTBbLPTH pej. HeroBara "ecToTHa XapaKTEePHCTHKA OCBEH OT HOPMH-
paHaTta YecToTa X 3aBUCH OT 0OOOMIeHHTE NMapaMeTpu Ha 03BYYHTEJ-
HOTO Ta10 — &, £ u Qr. fBHO e, ue ueTHpHTe KOoedMIIMEHTa Npe]
CTeNneHHTe Ha X He MOMar ja 6bJaT €IHOBPEMEHHO HyJH, TbHil Karo:
TE 3aBHCHT CaMO OT TPH BeJHYHHH.

CpasuuresHo ronemMusT 6poil napaMeTpH Ha cUCTeMaTa, KOUTO Mo-
raT Ja ce H3MEHST B ONPEJEJeHH TPaHMIH, JaBa BB3MOXHOCT Ja ce:
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Ppeannsupar roaaM Gpod 03BYYHTENHH Teaa ¢ (Ja30OMHBEPTOpP, UYHHTO
YeCcTOTHH XapPaKTePHUCTHKHA MOrar ChbUIECTBEHO Ja ce pasiugaBaT mo-
Mexny cu. EcTecTBero e, ye TpAGBa Ja ce T'BPCH TaKOBa peElLEHHE,
4IpA  KOETO 9YeCTOTHATa XapaKTepHCTHKA Ja GbXe paBHOMEpHa, a 4e-
CTOTHMAT 00XBaT Ha e(eKTHBHO BB3NPOU3BEWKAAHE — 0[O BH3MOX-
HOCT no-mHupok. ChulecTBYBa Bh3MOXKHOCT 33 PEan3alus HA HAKOAKO
THNA YeCTOTHH XapaKTePHCTHKH, BCAKA OT KOUTO € ONTHMajHa 332 CBOf
THIL.

YecToTHa XxapakTepucTHKa, CbOTBETCTBYBAaIUA Ha guamsp Ha ba-
JmBpsopm om wemsspmu ped, Moxe fKa Ce MOJy4H, KATO C€ MPUpPaB-
HAT Ha HyJa Koeduuuenture npeg x%, x* u x5

1
A= —, —2-2a—-2k=0;
Qr
2
A, =140 +k2 4420+ h*— — |=0;
Qr
he
A =h2(' 2 *‘2-2%*2’7,2):0.
8 Q
T

Or pellaBaHeTO Ha CHCTEMATa C€ nonyyasa:
h=1; a=1,414; Qr =0,383. (3,50 a)

Ipn Te3u ycsaoBHA aHAMMTHYHATA 3aBHCHMOCT Ha BUCOKOYECTOTHHS
dpuaThp Ha barbpBOpPT OT ueTBHPTH pPEeA MMa BHjA

m(f)=‘/—T’§_—-;§ , (3.506)

UecTOTHAaTa XapaKTEPUCTHKA HAa O3BYUYHUTENHO Ts10 C ¢a3louHsep
Top, u3uucaeHa ot (3.50 6),e namena una dur. 3.12 — xpusa 1.

YecToTHa XapakTepHCTH Ka, CHOTBETCTBYBAlWA HA gusmasp na Ye-
duwes om wemsspmyu peod, ce MonydaBa NMPH CIACKHUTE YCAOBUS:

A,<0, 4,<0, A,>0, 4,>0. (3.51)
Peiuenniero Ha HepaseHCTBaTa 1aBa
Qr>0383, h<l, a<l,414.

XapakrepucTakuTe Ha BHCOKOuecTOTEH GuaThD Ha UeGHuIeB OT
YETBBPTH peJl Ceé XapaKTepH3UPAT C HaJAHYHEe Ha 4YeCTOTHH OOGXBaTH
©OT 006JacTTa Ha MpomycKaHe, B KOHTO WMa nojeM. Te ce HapuuyaT paB-
HOBBJIHOBH XapaxkTepHCTHKH, B saBucumoct OT Aonycrumara HepaBHO-
MEPHOCT Ha YECTOTHAaTa XapaKTepHCTHKAa B 00JacTTa Ha NponyckaHe
Morart Ja ce moJiydar Pa3/iHuH{ YeCcTOTHH XapakTepucTHxH. Bbamoxuo
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£ pa ce peaansEpa O03BYYHTEAHO TAM0 C (a3ouHBEPTOP, YHATO AOA-
Ha rpanmuysa uactoTa (f,) € DO-HMCKAa OT pe30HaHCHATA YeCTOTa Ha
BHCOKOTOBOPHTENA, aKO YeCTOTHATA My XapaKTEPHCTHKA ChOTBETCTBY-
Ba ga BUCOKOYECTOTEH (PUITBD Ha UeGHuieB OT YeTBBPTH Pex.

a8, |
AL

Z [ K
RIVA/Z& ‘
A LA

2

dur. 3.12

-«
*

Ha ¢ur. 3.12 (xpusa 2) e nagena yecToTHaTa XapaKTEDUCTHKA HA
O3BYYHTEJHO TAJI0 € (Da30HHBEPTOD, CHOTBETCTBYBAlNA HA (QHUATDLD Ha
Uebuies oT u2TBbPTH ped npd Qr=0,5; a=0,61 u £=0,78, cbraa-
cHo [1].

AKo ce HoJoXH

1

A=y 220200, (3.52 a)
A,=(1 +a)2+h2< 44 2a4-hi— QQ; ):o, (352 6)

ce noayuasa
()= : (3.53)

/14 As o A
t T T

Ananytvunata 3agucuMoct (3.53) naBa 4YecTOTHA XapaKTePHCTHKA,
CBOTBETCTBYBAlA HEOBAHO HA QUATHLP Ha BaTbpBOpPT OT TpeTH pex,
M ce napuya ksasu-bamspsopmos durmsp om mpemi ped. Ana-
Jqu3sT HAa (3.51) u (3.52) noxassa, ue pemieHHe ChUIECTBYBA CaMo
apu Qr <0,663. Ilpu u3bpana croithocT Ha Qr ot (3.52 @) u (3.52 0)
Ce 1oJyyaBaT CTOHHOCTH 3a & M 2, KOMTO ce 3amecTBaT B (3.48) n
(3.49) u ce moayyaBaT onpejeseHd CTOMHOCTH Ha Koebuuuentare A,
H A, Ha TaX cbOTBeTCTBYBAa oOMNpejesneHa YeCTOTHAa XapaKTepPHCTHKa.
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Ako oGaue ce npreMe 1pyra cToiiHOCT 3a Qr, ce nmomyuasar apyrm
CTOJMHOCTH 32 A, u A, U CHOTBETHO — JPyra HECTOTHA XapaKTepHC-
Tuka. Taka Moxe Aa ce noayyar nsia ¢daMuiusa or KBasu-Darbp-
BOPTOBH YeCTOTHH XapPAKTEPHCTHKH OT TPETH pel. XapaKTepHO 3a

\
7”4T BdB

4 56 7

F

7

Gur. 3.13

TAX e, Ye €a IJI3JKu KpuBH 6e3 BBPX0BE H TAJHHH B LEJAHS YeCTOTEeH
o6xpar. JloJRaTa rpaHHYHA YecTOTAa HA TAaKHBA O3BYUHTENHH Tea €
TI0-BHCOKA OT pE30HAHCHATA 9eCcTOTa Ha BHCOKOTOBOPHTeas, Pe3onaxc-
HaTa yYecTOTa Ha (Ha30MHBEPTOpA CHIIO € MO-BUCOKA O©T Ta3U Ha BR
coxorosopureas. Ha <¢ur, 3.12 (xpusa 3) e namena uvectoTHara xa-
PaKTepPHUCTHKA Ha O3BYUYHTEJHO THJ0 ¢ (a30MHBEPTOP, H3YHC/AEHA OT-
(3.53), nmpu Qr=0,3; «=3,02 £=1,26.

Janeunte Ba ¢ur. 3.12 4eCTOTHH XapaKTePUCTHKH C€ OTHACAT 32
ONTHMAZIHO TIPOEKTHDAHH O03ByYUTEJNHH Tesna ¢ (asouuBeprop. AKo
NPOEKTHPAHETO He € ONTHMAJNHO, YECTGTHUTE XAPaKTePHCTHKM MOrar
Jla ce noays9ar ¢ roJsMa HepaBHoMepHocT. Ha ¢wr. 3.13 ca nanfenu
YeCTOTHH XapakTepucTuky, 3a xouro o=0,61 u £=0,78 (rakro 3a
xpusa 2 ot ¢ur. 3.12), Ho npu pa3aHuHH CcTOHHOCTH Ha Qr. Bmxaa ce,
uye pasIHKHTE €a MHOrO roJeMH.

Or nanpaBeHHs aHAJIH3 Ce YCTAaHOBSIBA, Y€ O3BYYMTEJHHTE Teaa C
(asonHBepTOp MOraT Aa ce PeasH3HpaT C PasiHYHH NapaMeTPH U CHOT-
BETHO 1a ce MoJydyaT Hafl-pa3auuyH¥ YecTOTHH XapaKTepHCTHKH. Cb~
INeCTBYBAT TOJEMH BB3MOXKHOCTH 32 u360p Ha THN YECTOTHA XapakTe-
PHUCTHKa M 3a T'bPCeHe Ha ONTHMAJHHA ¥ XOA.

[TbaHuAT a”aly3 HA 03BYUHTENHOTO TAJO C (a30HMHBEPTOD H3IUCKBA
Jia ce H3cJelqBa 3aBMCHMOCTTA HA AaMIIHTYJaTa Ha OTKJIOHeHHe Ha
MemOpanara, K. 11, A., BXOJHHAT HMIIeLaHc H Ip. OT YecroTata H napa-
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MeTpuTe Ha cuctemara. Ho Toea uscienBaHe HsiMa Ja TIOMOrHe Ha
YATATeNA NPH KOHKPETHOTO NpPOEKTHPaHe, a CaMO W3JHIIHO Ie ro 3a~
TPYILHH Cc MateMaTHyeH MaTepHasn. Te3d BBNPOCH ca aHAaNHW3HDPAHH B
JanesaTa Juteparypa.

IlocratpyHo e Jla ce mocoyd, ue MbPBHTE ABa MHOXHTEAS HA
{3.43) Morar na cc npepaboTAT Ko Buja

o Bur _, %V (3.54)

imc’ RmSE 3

KDBJeTO k=34 e KOoHCTaHTa.

Buxna ce, 4ye ¢ HaMaasBaHe Ha f; HAMaJaABa, U TO B TPETA CTe-
fieH, 7, 33 4ecTOTH Hal f3. PasminpaABaHeTo Ha UeCTOTHHst 0OXBAT KBM
HHCKHATE YECTOTH € 3a CMETKa Ha NMOHHXXAaBaHe HA HUBOTO HA XapakTe-
PUCTHYHATA 4YBCTBHUTEJHOCT. 32 Cbh31aBaHE HA onpele]ieHO 3BYKOBO
Hansrane TPaGBa Na Ce yBeJHuaBa eJleKTphueckata MougHocT, [lpu
paslunpsBaHe HA 4YeCTOTHHs OOGXBAT C eHa OKTasa K. II. J. Hamansd-
Ba 8 obTH, T. e. 8 mbTH TpabBa Aa ce yBeaMdU KOHCyMHpaHaTa OT
YyCHJIBaTeJ s MOMIHOCT, 33 Ja Ce MOANBbDHKA ONPEJeNeHO HHBO Ha 3BYy-
KOBOTO Hajfrahe.

[Napamerpure Ha o3ByudTesdo T410 ¢ (asoudBepTop TPAORA Aa
€€ H3YHCJAT TaKa, ye Aa ce MoJyyYd edeKTHBHO Bb3MPOU3BEKIaHe HA
CHTHAJIM C KOJIKOTO e BB3MOXKHO MO-HHCKA uecToTa. EdexTHBHOCTTA
#Ha npeoGpasysaHe HA CHCHAJMHTE C HHCKA YecTOTa He 3aBdcH OoT (op-
sara Ha KyTudTa HI4 OT BHAA HA (a3oMHBEPTOPAa, a caMo oT obema i
# pe3oHaHcHara yectora Ha (asounsepropa. [lpu 3azanen Bucoxoro-
BOPHTEJ Te3W BeIMUHHH TPASBA Aa ce ONpeleTsT Taka, 4e O3BYyuH-
TEJMHOTO TS0 Ja HMa BB3MOXKHO Hafi-rjajika 4eCTOTHA XapaKTepHCTH-
Ka v Hali-HHCKa yecToTa f,. KaTo ocHoBa Ha W3uucaeHusaTa TpsOBa Aa
ce n3nonsyea opmara Ha YECTOTHATA XapaKTePUCTHKA, KOATO TPSl-
Ba Ja MPHTEXABA O3BYUYUTEJHOTO THJ0. AKO Td € onpejeqeHa WId
u30paHa, onpeaesieHl €a U CTOMHOCTHTE HAa HAKOH OT KoeHIHEHTHTE
A Ha (3.44), 1. e. onpefeseHH Ca HIKOM 3aBHCHMOCTH MCXIY 0G0G-
IeHHTE napaMeTpu o, A, Qr.

Ako e omnpejesieHa YeCTOTHA XapaKTePHCTHKA,CBOTBETCTBYBALIA HA
$uiarsp Ha BarbpBopr or uetBbpTH pex, TpuTe 0606uleHHM mapaMe-
ThPa ca TOYHO onpefeleHH Mo crofiHoct cbraacko (3.50 a). Ot (3.40)
ce onpesesas 06eMbT, KOHTO TpsbBa Ja MMa O3BYYHTENHOTO TAJO, a
or (3.41) — pesonaHcHaTa uyectotra fp Ha (asomnsepropa. Hakpas
TpsiOBa Ja ce peryaupa N'bJAHHAT KayecTBeH (PaKTOP HA O3BYYATEJHO-
TO THJO TaKa, ye HpH 3agalleH NbJeH KadyecTBeH (aKTop HAa BHCOKO-
rosopurens ga moayuu Qr=0,383. B npoTtusen caydail me ce noay-
4K 03BYWHTENHO TAMO ¢ (HA30HHBEPTOpP, UYHATO YECTOTHA XapaKTepH-
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cTHKa € oT Ipyr Tum. Yecrorarta x,, peci. f, ce onpeneas ot (3.50 6).
ITonyuasa ce

x3=1r f3=f.ﬂ9
T. €, HHBOTO HAa XapaKTepucTHkara ce noHmkasa ¢ 3 dB 3a decroTa,
paBHA Ha PE30HAHCHATAa YECTOTA Ha BHCOKOTOBOPHTRJA

Tpa6Ba Aa ce uMa TpeABH],4e He OT BCeKH BHCOKOTOBOPHTEN MOXKeE
Ja ce peanusHpa O3BYYMTENHO TAM0 ¢ (Da30MHBEpPTOP, YHATO YECTOT-
Ha XapaKTepucruka Ja ChOTBETCTBYBa ha (uarbp wa Barwpsopt ot
4eTBBpPTd pel. Ao KauecTBeMusT (PaKTOp H2 BHCOKOroBOpUTENs e
no-mansk ot 0,383, HeroBara CTOHHOCT JIeCHO MOXe 1d CE MOBHIIH
o 0,383, HO aKko e mo-rosisAM, HaMaJsgBaHeTo My e TpyXHO.

Axo e 3aJalecHO0 4YCcCTOTHATa Xa-
paKTEPHCTHKA 1a CbOTBETCTBYBa Ha
¢uaTbp Ha YeOHileB OT YeTBBPTH
pea, ce usbupa cTofiHoCTTa na Qru
or HepaBeHctBara (3.51) 3a cTO¥-
gocTHTe Ha A - napamerpute ce
onpeleaaT CTOHHOCTHTC Ha & H K.

AKO € BajaJeHa u4eCcTOTHA Xa-
paxTepucTHKa OT Tuna Ksasu-ba-
TBPBEOPT OT TPeTH pell, CBILO C&
rpuemMa cTeHHocTTa HA Qr M OT
(3520) 1 (3.52 6) ce onpegpeaar
CTOHHOCTHTE HA o U A.

flocouennTe B3uKCACHHA MOTAT
BHAYNTENHO N1a Cé ONpPOCTHT, KAaTO
ce H3noa3yBAaT HOMOTpamu 3a pas-
JanyHATe cayuaw, Ha ¢wr. 3.14 e pa-
ZecHa ofoflleHa HoMorpama 3a u3-
YhcasBaHe MNapaMeTpHTe Ha O03BY-
YHTEJHO TS0 ¢ (Da3oHHBepTOp, KOA-
TO MO¥Xe 7a ce W3foJ3yBa 3a ua-
YHC/SBAHE HA O3BYYHUTENHH TeJa C
XapPaKTePHCTHKY, CBHOTBETCTBYBALIM
Ba ¢wuarep va barbpsopT or we-
Pur. 3.14 TBBPTH pen, kBasu-barwvpBopT OT

TpetH peia M UeGHmeB OT ueTBBD-
TH pel. BHIBT Ha xapaxTepHCTH-
KaTa ce onpefenss oT croiiroctta Ha Qr. Ilpu Qr=0,383 ce no-
JAyyaBaT MNapaMeTpPHTe 3a XapaKTePHCTHKa, CBOTBETCTBYBalla Ha
¢uarbp Ha BarppBopt oT uerBBPTH ped, npn  Qr <0,383 — kBasH-~
BarvpBopt ot Tpern pex u mpu Qr >0,383 — UeGumes oT YeTBBP-
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TH pell, YMATO XaPaKTePHCTHKA MMa HEPABHOMEPHOCT, HE MNO-TOJIMa
or 2 dB. Or HoMorpamara ue BHXJa, Ye XapakTepucTukarta Yebuiier
OT YeTBBPTH pel HMa YecToTa f,, Mo-MajKka OT Pe30HAHCHATA YeCTOTa.
Ha BHCOKOTOBOPHTENd f,, XapakTepucTHkatra KeasdH - PaTbpBopr or
TPETH DEN MMa 4eCTOTa f,, KOSTO € Mo-roJsiMa OT f,, a XapakTepH-
crukara BatbpBopT or uerrpTH pem — f,=f,. OGaue 06eMBT HA
O3BYUHTEJIHOTO TAJMO C XapakTepHcTuka YeOHuieB oT 4eTBBPTH pen e
3HAUMTEJHO NMO-TOAAM OT oGeMa Ha O3BYYHTENHOTO THJAO C Xapaxre-
pHcTHKa KBasu - BatwpeopT or Tpetu pen. Tesu cvorTHoMeHHT TPAG-
Ba Jla ce HMaT NpejBH/l MpelBapHTeJHO NpU M30opa Ha THMA Ha Xa-
pakTepucTukaTa. AKO C€ M3HCKBA MaJjKa CTOHHOCT Ha f3, pecn. Ha
X, NpH 3ajajeH BHCOKOrOBODHTEN, TpsGBa Ja ce uabepe xapaxTepH-
cTHXa OT Tuna YeOHIIeB OT ueTBBPTH pel, HO TO3u H360p Moxe ga
ce Hanpasu CaMO aKO € BB3MOXKHO O3BYUYHTEJHOTO TANO Aa GhAe ChC
sHayHTeqHO ToAsM  obem. ODynkuuara « (Qr) e pasjenena IMpH
Qr=0,383, xaro 3a Qr >0,383 e yBeauuen mamaGbr.

C pewaBaHeTO HA MPHUMEPH II€ Ce HM3ACHM METONABT Ha H3UUCIS-
BaHe ¢ HOMOrpaMara.

TMpumep 1. Jla ce usauucau 03BYYUTENHOTO TJ0 ¢ (azoHuBepTOpP:
C OonrHManHa 4eCTOTHA XapaKTEDHCTHKA, KO €A H3BECTHH napaMeTpu-
T€ HAa H3NO/3YBaHWS BHCOKOTOBOPHTEJ:

fo =40 Hz; Q.=3,8 Q.=0,35 V, =100 dm?3

[Tpuema ce, ye 3aXpaHBalUAT YCUABATCA € C H3XOAHO CHUPOTHB-
aeuve R; =0 n ce onpeneas Qr =0,32, Peanusupa ce 03BY4HTEJHO
TAJIO C 4eCTOTHAa XapaKTepPUCTHKa OT THNa KBas3u -DaTwHpBOPT oOT
Tpern ped. Ha HoMorpamara Ce orfeasaBa croiiHoctta Qr =0,32 n
Ce u3[ura HepneHiuKyaAdp cupaMo aGCUHCHATA OC ¥ B JIBETE IIOCOKH.
Or npeceyHuTe TOYKH € KPHBUTE HA HOMOrpamara ce orudta: a=2,8;
k=12 u x3=1,35. Ot Te3n CTGHHOCTU ce ompeiens:

yecToTa Ha cpe3a f,=54 Hz;

pesoHamncHa uectora Ha (asounBepropa fy =48 Hz;

o6eM Ha 03ByYMTeJHOTO Tam0 V=35 dm?

AKO mOJNyueHHTE pe3yJTaTH Ca 3aJ0BOJNHTEJ]HU, C€ NPUCTBIABA KbM
NPAKTHUCCKATA peasu3alusl HA O3BYUATEJNHOTO Tan0. KoHcTpympa ce
KyTus ¢ BbTpeweH obem 35 dm® c dopma, onpenesena or cpobpa-
JKeHUs Ha Mojeped ausalin. Peanusupa ce ¢asonHBepceH OTBOP H ce
HacTpoiiBa Ha uecrora 48 Hz. 3axpenBa ce BHCOKOTOBOPUTENAT, KATG
Jobpe ce ynabTHABA TOBBLPXHOCTTA, B KOATO TOH Ce JAonupa KbM
kyrusata. Ilpy u3gucnennara Ge mpHeTo, 4e MeXaHMYHMTE 3aryOu B
KyTHATAa Ca DaBHM HA HYJa, T. €. KyTusata e Jo0pe ynAbTHEHA H B
Hes He Ce MOCTaBs 3BYKONOTAbINALY MaTepuas. TakiBa O3BYUHTENHH
Tela PUAKO Ce TNPOH3BEXKAAT — B o6eMa MOYTH BUHATH C€ NOCTaBA
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3BYKONOrAbUIAN MaTePHas, a TOBa TPIGBA XA Ce B3eMe MpPeIBHI Omle
npH u3uncassaHero, Ha ¢ur, 3.15 e nagena Homorpama 3a H3YHCASA-
BaHe NapaMeTpHTe Ha O3BYYHTENHO TAJIO C (Pa3oHMHBEPTOP, KOSTO €
nono6Ha Ha T4a3H OT ¢ur. 3.14, HO ca B3eTH npeiBHja 3aryOure B
obeMa KakKto OT aayxonom'bw;aﬂe, Tak& H OT 3BYKOIIPOHHUAEMOCT.
Homorpamara ce oTuaca 3a 3ary6#, onpelieJeHH OT JgaTa YeCTOTHH
«pakrTopa — Q,,_5 u Qp =5, KpIeTo

Q, = - -~ -— KayecTBeH (paxTop Ha 3arydure OT mo-
% ¢
rapliane B ofema; (3.55 a)
1 1
=-' —4+——- - — kagecTBeH ¢aKTOP Ha oGUIUTE 3aryGu B
o Qv + QL +Q¢ daxrop 31 y

o6ema Ha (pazonuBepcHHd oTBOp. (3.55 6)
3a onpeneasHe napaMeTPHTE HA O3BYYHTENHOTO THAJIO C (Pa3oHHBED-
10p, usuucaeno B npumep 1

@, =8,=5 nO HoMorpamara ot ¢ur. 3.15,
“ T N I i % ¢ HeoOXOIHMMO Jia Cé HaMepH
8 . § pg TOUKaTa, CHOTBETCTBYBalia Ha
i | i ~ Qr=0,32, u na ce wusmurHar
6 : ; L S 26 muepleHIUKYAAPUTE.

| \ ! \ Or ¢ur. 3.15 ce onpeness:
# N , 6% a=250; h=1,32 1 x,=1,52
2 N g2 OF Tesd CTOHHOCTH Ce [oJyda-
_ \HQT=0474 z | ;a: ‘6/O=I:4IO dm? fy =52,8 Hz;

o [ = z.
v 42 43 ﬂrﬁ— 45 ﬂ,a"(M ’ [Tosydasa ce no-rossint o6eM
25 ! 1r ; L __{gg ¥ MO-BUCOKA JOMHA TIpaHHIHA
% yectoTa. OBUKHOBEHO TOBa He
10 70 e xenareaHo. B moseuero cay-

I "/1 yay ce meax Aa ce noaydd mo-
15 T 72  HUcKa NOonaHa TpPaHHYHA YeCTO-
I Ta M 3aTOBa € 34 Mpeino4uTa-
] He TO3H MoKAasaTesa Ha ceé H3-
!
}

AN

T
th Gepe HIM 3aflafie KATO W3XOA-
6

A/L;, Ha BeadyHHa. 3a caAyuas OT
30 18 npumep 1 Mowxe Ja ce 3amale
f,;=32 Hz. Twit katro Tpa6sa
dur. 3.15 yecToTara Ha cpesa f, 1a ce

MOAYYH MO-HHCKA OT PE30HaHC-

HaTa 4dYecTOTA HA BHCOKOrOBODHTE/H, TOBA MOXEe Ja C€ OCh-
LIECTBY CAMO AKO XapaKTePUCTHKATA Ha O3BYYHTENHOTO TAJNO CHOT-
BeTCTBYBa Ha ¢uarep Ha UYeGuuieB or yeTBbpTH peA. Onpeneas ce

”x3=_f3'_ =0,8. Ha noMorpamara ot ¢ur. 3.15 Tasu cToHHOCT Ha x; ce
P
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nonyuasa npu Qr =0,48, Ha xoero choTBercTBYBa £=0,84 n 2=0,44,
3a ofeMa Ha O3BYYHTEJHOTO TSJIO ce TNoayyaBa V=225 dm3, a pe-
30HAaHCHATAa yecToTa Ha (asouusBepropa fp =33,6 Hz, O6umar xaye-
cTBen (aktop Tpsi6Ba na ce peryampa po croiivoct 0,48, Buxpa ce,
4e 1py 3aJaje€H BHCOKOTOBOPHTEJ pa3lUMPSBAHETO HAa BH3NPOW3BEXK-
JlaHeTo KbM 06XBaTa HAa HHCKHTE YeCTOTH C OKOJO €JlHa OKTaBa € Ch-
NPOBOJEHO C yBeJHuUaBaHe Ha oGeMa HAa O3BYYHTEVIHOTO TAMO C OKOJO
6 nouTH.

M3auncaaBaHeTo no 3ajajeHH NOKasaTeNH Ha O3BYUHTENHOTO THJIO
HE BPHATHM MOXKe Ja Ce peajsu3upa, Thil KaTo TPYAHO MOXe Ja ce Ha-
MepH BHCOKOrOBOPHTEJ, KOHTO TOYHO Ja OTroBaps Ha U3YHCACHHTE
CTOHHOCTH.

3.4. O3BYYUTEJNHO THJIO C NACUBHA MEMBPAHA

O3pyuuTtennaTe Tesla C NacuBHa MemMOpana ca aKyCTHUYHH CHCTEMH
¢ AUPEXTHO H3J'BYBAHE, KOWTO Ca U3rpajeHd OT IBA aKYCTHYHH H3-
Jbupatess. AKycTHYHOTO MM odopMsHe e KyTHS OT 3BYKOHelnpoHHLa-
eM MarepHas, KOATO Tpsa6Ba na ObAe XepMeTHYeCKH YITBTHEHA B
MecTaTa Ha CBLP3BaHe Ha CbCTaBHHTEe U yactd, Kyrudra e ¢ gBa OTBO-
pa, KBM eIHHHS OT KOWTO Ce 3aKPenBa BHCOKOTOBODUTEJAT, a KbM
Apyrua — mnacuBHaTa MeMGpana. BpHIHO macuBHaTa MeMGpaHa NpH-
JddYa Ha BHCOKOTOBODHTEJS, HO K'bM Hes HAMa 3BykoBa GoGHHa, HAMA
MarHHTHa CHCTeMa M He Ce 3aXpaHBa OT M3TOYHHKA Ha eJeKTpHyecka
€Heprusd, T. €, T4 He € KOHCYMAaTOp, KAaKb3TO € BHCOKOTOBODHTEJAT.
[acueHata MemOpana ce Hapuya ole NacHBEH PajHaTop, NacuseH
H3/TpYBaTeN, NacHBEH 6ac WM NAcUBeH KOHYC.

Ilpu Hucku decTord mackMBuatTa MembpaHa ce UpuUBEXIa B ABHKe-
Hue nol JeficTBHe Ha 3BYKOBOTO Ha/iiraHe B 3aTBOPeHHT o6eM U
Ccbh3JaBa 3BYKOBO NOJE B NIPOCTPAHCTBOTO BhLH OT 3aTBOPeHUs oleM,
KBAETO C€ Ch3/aBa OT BHcCOoKorosopurenas. (Cb3faBaHOTO 3BYKOBO I0-
Je e XehasupaHO CUPIMO TOB3, CH3JABAaHO OT BUCOKOrOBODHTENd, 3a-
LIOTO TacHBHaTa MeMOpaHa Ce H3MecTBa Hamlpej] TOraea, KOTATO IO-
ABHXKHATA CHCTeMa Ha BHCOKOTOBOpDHMTEJS ce mnpeMectBa Hasam. Ha
NpLB morgej OH CJAeIBalo Ja Ce OYaKBa, Ye Ch3NABaHOTO 3BYKOBO
nose e 6bae AedasHpaHo Ha 18)° cnpsMo ToBa Ha BHCOKOTOBOPH-
Tens M JABeTe 3BYKOBH IoJIeTa Ie Ce HeyTPaJu3upaT, T. €. 32 HUCKH-
Te 4eCTOTH le ce MOAYYH aKYCTHYHO K'bCO ChelHHEHMe, PealH3uPaHo
npe3 nmacuHata MemOpasa, B meficTBuTe/NHOCT TakoBa fIBJeHUE He ce
Habmopaea. [lacuBHata MeMGpaHa ce BB36yXkJa npe3 rbBKaBOCTTA Cy
Ha ofeMa, a U caMaTa Ts ChA'bPXKa PEAKTHBHH aKYCTHYHU eeMEeHTH —
M, W C,. B pesyarar Ha toBa TpenTecHuATa Ha TNacHBHaTa MeMOGpana
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ca /edasupand CIpaMo AeHCTBYBamlOTO B 06GeMa 3BYKOBO HaJfraHe.
Axo nedaszupaneTo e TOYHO eIMH NOAYNepHOX, NAacHBHATA MeMmOpaHa
e Cwp3fapa 3BYKOBO moJae, ChbBriafiallio Ino (basa C TOBa Ha BHCOKO-
ropoputens, ONTHMANHO NPOEKTHPAHOTO O3IBYUHUTENHO TSIO C NMAcHBHA

V Lol &Ll L L
42 4
¢ "B om e,
A M, .
%
[ _— v
/] D
/
J’mn,fn.rn
1 ¥
C D
v
VAV AV ay.ay4 A4V ya

dur, 3.16

MemGpaHa TPsOBa Ia ocurypaBa HMeHHO TakoBa (a3’0BO CHLOTHOWE-
HHe R 06XBaTa Ha HUCKMTE YeCTOTH.

Ilacusuara memOpaHa € UHCTO MeXaHHYHA HJM aKyCTHYHA TPenTH-
[Ia CHCTeMa — TH MMa axKyCTHYeH BXoJ M H3xolA. Ta cb3nasa 3ByKo-
BO N0JIE, KaTO Yepnu €HepPrHs OT 3BYKOBOTO foJe, KOeTO ce YyCTaHo-
BBa B 3arBopeHns o0eM Ha 03BYYHTE/JIHOTO THMO MOJN JAE€HCTBUETO
Ha BHCOKOI'OBOPHTEJI.

[TpuHUMOHATA KOHCTPYKUHA HAa O3BYUYHTENHO THJO C NMACHBHA MEM-
6pata e namena Ha ¢ur. 3.16. Buxaa ce, ue N0 KOHCTPYKUMA TO
MHOTO NpH/InyYa Ha O3BYyYMTesnHo TaA0 C (a3ounsepTtop. Ha macroro
Ha otBOpa c TPb6a e nocraBeHa nacueHaTa MemOpana 3. Ot onuca-
HHA DNPHHUHM HA HeHCTBHE Ce YCTAaHOBABA, Y& Te3H ABa THIa O3BY4YH-
TeJHH TeJd MOUMBAT HA €IHH U CBIIM npuHnun, B eamuus cayuaii
(¢asouHBepTOpa) K'bM HANPaBeHHst BTOPH OTBOP Ce 3aKpenBa e€lHA TPb-
6a ¢ uen ga ce Cb3Aane onpeneneH o6eM BBL3AYX C ONpefe/IeHa Maca,
KOSTO fa BHece (a30BO u3MecTBaHe HA TpeNTEeHHATA BbB (PasouHBEp-
TOpa CAPSMO T€3H HAa BHCOKOTOBOPHTENA. BBB BropHs caydail kbM
BOIBJHATE/HHS OTBOp Ce 3aKpenBsa racHMBHaTa MeMmOpaHa, MPHTexaBa-
ma onpeleseHa Maca, KOSTO CblO BHacs Tedasupade Ha Tpentenus-
Ta Ha MemOpaHaTa COpsMO Te3H Ha BHCOKorosoputess. ColuecTByBa
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H eJIHA CBUlECTBEHA pa3nHuka. Tpentaiusat B Tpbbara Ha ¢asounsep-
TOpa BB3AYX MOXe Ja ce paskosebae ¢ Mpou3poiaHa aMNIATyAa. Toit
€ YCTaHOBEH WAM ,CBBP3aH‘* KbM TpbHOaTa NMOCpejCTBOM GeskpaiiHo
rojgMa I"bBKAaBOCT. AMILIATYyJata Ha macHBHaTa MeMOpana e OrpaHu-
YyeHa, Thi KaTO T € 3aKPeNeHa K'bM OTBOpa C onpejesieHa I'bBKaBOCT,
KOfTO Ee e Ge3akpalino roasma. Haauuuero Ha "bBKaBOCT C KpaiiHa
rojeMHHa HamMansgBa e(EKTHBHOCTTA HA NMacHBHata MemGpaHa crpaMo
Tasn Ha (asounBepTOpa.

[lacuBnaTa MemOpama npuTexaBa W HAKOM NPEAMMCTBa, NOPaili
KONTO HaMHpPA HEMPeKbCHATO pacTAIO npuJoxenue, [IbpBoTo € B
NpEMaxpaHe Ha B'b3MOXKHOCTTA OT 3aBHXPSAHUS Ha Bb3ayxa B Tpblara
Ha (a3ouHBEpTOPa NPH roneMud aMmIVIMTYIAH ¥ CBBP3aHOTO € HETO CBH-
CTeHe WJM xapaxTepeH myM, Broporo e B TcBa, ue MeMOpaHaTa mpex-
CTapigBa TBBPAA Tperpaja Mexly o6emMa Ha O03BYUYHTEJNHOTO THJIO H
8BYKOBOTO MOJ€ BBH OT HEro W He MO3BOJHBA Ja CE M3JBYBA 3BYKOBa
BbBJAHA NPE3 RONBAHHTENHHA OTBOP, OT KOeTo 6u Ce Noayysna AOMBA-
HHTEJHa OKPaCKa Ha Bb3NPOU3BeXKJaHaTa 3BYKoBa KapTHha. Tosa
npeauMcTBO TpA6Ba Ra Ce mphHeMe C H3BecTeH pedeps. IlacmBHaTa
MeM6paHa e 3BYKOHENDOHWIaeMa, L0 Ce OTHacHd A0 NpPcMHHaBaHE Ha
3BYKOBaTa BBJHA 7IPe3 MaTepusta Ha MemO6paHaTta, HO aKO 3BYKOBarta
BbJAHA pa3TpenTH NacMBHata MemOpana, T CBHIIO MOXKe ja Ch3Aafe
OKPacKa KbM Ch3IABAHOTO OT BHCOKOTOBODHTEJIS 3BYKOBO MoJse. Pase
6upa ce, akO 3a Tasu uyecTOTa NMacHBHATA MeMOpaHa MOXKe ja H3IbuBa
3BYKOBA CHEprusl.

OT Ka3aHOTO 3a MAEHTHYHOCTTA HA JyHKuMoHMPeHe Ha (azoHH-
BePTOpa W MacHBHATa MeMmOpaHa cJe/Ba, Ye Te MOTarT Aa AOMpHWHecaT
3a noxoOpsBaHe e(peKTHBHOCTTA Ha npeoGpasyBaHe Ha CHTHaJuTE C
HHCKA YeCTOTda OT O3BYuMTeJHHTE TeJa, pa3bupa ce, ako ca IpaBua-
HO M3uncaeny. BbB Bpb3Ka ¢ MACHTHYHOCTTA Ha (PYHKUHOHHpAHETO OH
c/Je/BaN0 O3BYYHTEJHOTO TANM0 C nacuBHa MemOpaHa Ja ce Hapuua
03BYUHTCJHO TSHJIO ¢ macupua (pasonHBepTHpaula MeMmOpana.

AnanusbT Ha 03ByYMTesnHO THJAO C NacHBHA MeMOpaHa MoOXe 1a ce
H3BBpPIIM HA 0a3ara HA eKBHBAJIEHTHHTE CXEMH 32 HEro. 3aMecTBawia-
Ta E€KBHBAJEHTHA CXEMA Ha TPeNnTHAIlara My CHCTeMa MOXE JIeCHO ja
ce CbCTaBH, KaTo ce npueme 3a 0a3a aHaiOTHYHATA CXeMa HA O3BY4H-
TeAHO Taj0 ¢ dasonuseprop. Ha MsicTOoTO HA Macarta s M aKTHBHHTE
3arybu ry TpabBala ce NOCTaBAT NOC/AEAOBATE/NHO CBBP3aHH NAPAMET-
puTe Ha TPenTAUIaTa CHCTeMa Ha macHBHatra MeMOpaHa:

Mmn, — aKyCTHYHATa AMHAMHYHA Maca Ha NacHRHaTa MeMOpaHa,
BKJAKOUYBaula ¥ MacaTta Ha nNpUChCAUYHECHHA NPH TPENnTCeHETO
BB3AYX ;

Cn — aKyCTHIHATA ['bBKABOCT Ha OKAYBaHe Ha IACUBHATA MeMGPaHa;

7n — CBIPOTHBICHHE HAa aKTHBHMTE 3ary0u B €JeMEHTUTE Ha

OKauBaHe Ha macupHaTa MemOpaHa.
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ExBnBanenTHaTa eNeKTpHYecka 3aMeCTBallla CXeMa Ha TPenTaara
CHCTEMa Ha O3BYYMTEJNHO TaJ0 C MIaCHBHA MeMmOpaHa, H3rpajeHa ¢
aKyCTHYHH TNapaMe1pd, € Jajena Ha ¢ur. 3.17a. CumBoaute Ha na-
paMeTpuTe CbBNajaT C BbBEACHHTE B INpPEAMIIHHTE Pasr/iex gaHus.

r 77 ¢
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o g,
EZLZ ‘ZV gL gﬂ
J;Mz (R+ /‘75_)3:2 Z 2;7
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g

&bur.3.17

Heob6xoqumo e 1a ce HANpaBAT HsIKOH ompocTsiBaHuA. Morar ja ce
npeue6persar cjejHuTe 3ary6u: B ofeMa Iy Nopaau 3BYKONpoHHILae-
Moct Ha ofeMa W B macHBHata MemGpaHar~ OcBeH TOBa Morar
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HAa ce oGefMHAT MOCJeJO0BaTE/NHO CBbI3aHHTE AaKTHBHH CBNPOThBJE-
HHA 7en M r M Jla ce 3aMeHAT ¢ rr. [loayuaBa ce cxemara, najeHa
Ha ¢ur. 3.17 6.

Enexrpuueckara eKBHBaJIEHTHAa CXeMa Ha O3BYYHTEJNHOTO THJO,
PasraekKIaHo OT eJEKTPHYECKHS CH BXOJ KaTO KOHCyMaTop Ha €jex-
TpUYeCKa eHePrus, Moxe Ja ce C'hCTaBW, KaTO aKYCTHYHHTE CbIpO-
THBJIGHHS OT cxemara Ha ¢ur. 3.17 6 ce TpanchopmupaT B CHOTBETHH
BHECEHH eJEKTPHYECKH CBIPOTHBJEHHS KbM BXOXHHA €JEKTPHUYECKH
umnejadc. Manonsysa ce Bpb3kara

B2z
Z=—ZTST-’ (3.56)

KBACTO 2 € JalceH axycmqeﬂ HMIIeAaHC
Z -— eKBUBAJECHTHHAT MY eJEeKTPHUECKH HMIe]aHC.
Heo6xoauMo e 1a ce cnasy | NpaBHUsIOTO, 4€ II0CJEIOBATEJHO
CBBbP3aHUTE aKyCTHYHH HMIelaucH ce TPaHcHopMHpaT B NapasenHo
CBLP3aHH €NCKTPHYCCKH HMIIeAAHCH, a napa.ne.nﬂme — B nocJaejgona-
TENHH,
IMonygasa ce cxemata, nallesa Ha ¢ur. 3.18. 3nauenHeTo HA CHM-

BOJMTE € WIEHTHYHO C TOBA MNPH O3BYYHTENHO TAAO ¢ (azouHBepTOP
C JOITbJHEHHETO :

R L,
—t
3 1e § L
L E]Pr :L:. 14 L T 5 ”
e
dur. 3 18

€AEKTPHULCKATa HHAY KTHBHOCT, CbOTBETCTBYBAIA Ha I'bBKAaBOCTTA
Ha OxayBaHe HA NacHBHaTa MeMOpaHa, e

WBHE
Ln=f_:§2 s (3.57a)
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e/eKTPHYECKHAT KamauurteT, ChOTBETCTBYBAll, Ha MacaTa Ha na-
CHBHaTta MeMGpaHa, e
m
C,= B;i : (3.57 6)
ExsuBaseHTHMTE CcxXeMH ca BaJUJHH CaMoO 3a 9eCTOTHHA 00XBarT,
B KOHTO BHCOKOroBoputeaar Ttpentd karto 6yrano. B To3u o6xBar
e/eMEHTUTE Ha eKBHBAJNEHTHHTE CXEMH Ce (pPHEMAT 3a YeCTOTHOHe3a-
BHCHMH,
3a u3BeXJaHe HA AHANUTHYHM 3aBHCUMOCTH € LienechobpasHo na
ce BbBeJaT OGOOLIeHH NMapaMeTpd 3a O3BYYHTCJHOTO THAJMO, 3a BHCO-
KOTOBODHTEJIS M 3a nacusHaTa MemGpana. 3a yJaecHeHde me ObAar
H3(10J3yBaHH BbBeleHUTE Bede 0GOGUICHU NApaMeTpPu NPH O3BYIHTEJ-
HOTO Tan0 ¢ ¢azounBeptop. JOMbAHUTENHO LIE CE& BLBERAT:
pe30OHaHCHAaTa yecTOTa Ha nacusHata memOpava
0 =27 fy=- 3 =t =T, L,; (3.58)

/
n v,

KayecTBeH (pakTop Ha MacuBHata MemOpaHa

n=‘g“c ;‘ =wnCan; (3.59)
nn'n
0O€M A I'bBKABOCTTA Ha nacUsHara MeM6paHa
V=1 psCn. (3.60)

[Tapamerpure Ha nacuBHaTa MeMGpaHa Cd B3aUMOAEHCTBYBAT C
'bBKABOCTTA Ha o6eMa Ha O3BYYHTEJHOTO THAO H o06pasyBaT enHa
aKycTHyHa TpenTsula cucrema. 3a onpejeneHa decrtora f, B Ta3H
cHcTeMa HacTbNIBA pe3oHaHC. PesoHaHCHaTa 4eCTOTa Ce ONnpejess OT
3aBUCUMOCTTA

_ _+:_
0p=2nf, =1 -_\/ \/ - (3.61)

3ary6ute B macuBHATa Memépaua, B o0eMa M OT 3BYKONpOHHUIAE-
MocT Ha 00eMa ce oTpa3dBaT ype3 BBbBeXAaHeTO Ha TPH KauecTBEHU
({axropa, KOHTO ce OTHacAT [PH Pe30HAHCHATA 4eCTOTA Ha MACHBHATA
MeMOpana

- (3.62 a)

Q=- -~ (3.626)
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1 -
Q"’:W . (3.62._8)
O6umure 3ary6u upu pesoHaHcHiTa yecrora f, lie Objiar

1 1 1 1
‘Q‘;O———_—TQ;*'F‘Q—:'F“Q? . (3.63)

[pu ananusa ce Hanara M300A3yBaHCTO M Ha HAKOH OTHOCHTENHM
KOE(UIIHEeHTH :
koedUUHMEHT Ha r'bBKABOCT HA OKauBaHe Ha BUCOKOTOBOPHTENA

a=Ct=Fb, (3.64)

Cy Ly

KOQQ)HI.U/IEHT HAa I'eBKABOCT Ha OKaYBAHE Ha racuBHarta MeMGpaHa

c L
L S T
3= e =T, (3.65)
kKoeHUNEHT Ha pa3cTpofika Ha pes3oHaHCHaTa yectoTa Ha obeMma
I o T
== -l (3.66)
fo “p v

KoedHIMeHT HA pa3cTpolika Ha Pe30HAHCHATA YeCTOTAa HA MAcHB-
Hata MemOpaHa
fn @ TP

S

14 P n

(3.67)

nbaeH KayecTseH (PaKTOp Ha BHCOKOIOBOPUTENs,, CBbP3AH KbM
3axpaHBaWys ro yCH/ABaTea

Qr=—r—- (3.68)

w,Cry

Mexny BbBefeHHTE KOeDHMUMEHTH CBIIECTBYBAT 3aBHCHMOCTHTE

=L i (3.69)

Bbs ocHoBa Ha exBHBasentaure cxemu ot ¢ur. 3.17 u 3.18 u
KaTO Ce H3MO/3yBaT BbBEJEHHTE KOepHUHERTH H 00OoOMIeHH mnapa-
MeTpH, MOXe Na Ce H3BeJe HOPMAaAH30BaH aHaAMTHYEH H3pa3 3a npe-
lasaTennara QyHKuHMA Ha o3ByuuTenHoro Tan0. OOaue KaKTo M3BewK-
JaHEeTO, TaKa U CAMHAT H3Da3 Ca CPABHHUTEAHO CJOXHU M HIIUILIHO
me o6peMensaBarT kHurara. B [35] e nallen aHanWTHYHUAT H3Pa3 Ha
npeaasatenHata XaPaKTEPHCTHKA M € MOKA3aHO, Y& 4ecToTHaTa Xa-
PaKTepHCTHKA Ha 03BYYHTENHO TAJO C MACHBHA MeMOpaHa € 4ecToTHa
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XapakTepHCTHKa Ha QuATHP, YHATO npelaBaTeNHa XaPakTePHCTHKA €
eaunTHyHa (QyHkumua. MeTOAMKATA 33 U3YHCAABAHE HA O3BYYHTEJHH
Tena ¢ macuBHa Mem6pana ce Gasupa Ha HoMorpamu [35], KouTo ca
nocTpoesn Ha 6asara Ha cnoMemarara aHaJMTHYHA B3asucHMocT. B

& Qr 0y=0,+0 XS»h»Q
|L.dB - a5 13
PSS {2
233 3
2+ 02+ q1
1 L L A, 1 1 I N ——
4 & X o o ) 2 3&5 710 _k
dur. 3.19 dur, 3.20

CbUHA M3TOYHHK € MOKasaHo, ue nerte napamerspa (fp f» Qr, o
H 3) ca CBBP3aHH C NeT KoehHuHEeHTa OT AHAJHTHYHATA (QYHKUHA H
Ha BCAIKA KOHCTPYKLHSI Ha O3BYYHTEJHOTO TS0 CHOTBETCTBYBA elHa
€HHCTBEHA cHCTeMa OT NapaMerpH, Bce mak mpy 03BYUHTENHOTO TANO
€ nacupHa MemO6paHa H3HCKBaHMsTA 33 MOJy4aBaHe HAa MaxKCHMa/HO
NJOCKa XapaKTePHCTHKA C€ YNOBJETBOPSBAT OT MoBeYe OT ejHa CH-
creMa ypasHeHHs. ToBa o3HauaBa, ye cblecTBYBaT Ge3kpaeH Gpod
MaKCHMAaNHO IJIOCKH XapaKTepPHCTHKH. 3a orpaHuuaBaHe Gpos Ha Bb3-
MOXHHUTE 32 MOJAYyYaBaHe HYECTOTHH XapaKTepHCTUKH ce Hajlara exuH
OT mapaMeTpHTE Ha cucTemaTta za Gbje ompejcsed Ha Gasa Ha Ha-
TPyNaH ONHT WJH B pe3yATaT Ha NPOBEJEHH EKCNEePUMEHTH.

Ha ¢ur. 3.19 ca pazenH TpH MakCHMaJNHO NJIOCKH XapaKTepPUCTHKH,
KOMTO ca TIOAy4YeHH 8a PA3JHYHM CTORHOCTH Ha & IPH eIHAKBH ApPYy-
rH nmapameTpu. Buxkzma ce, ye ¢ yBeaHyaBaHe Ha 3 UeCTOTHHAT o6XBaT
ce paslWHpaBa K'bM HHCKHTE 4eCTOTH, Ho TOBa TpsAbBalle ha Ce OvYak-
Ba — NpH d—-co OM ce MoayuuA Hail-lIHPOK 4eCTOTEH 0GXBAT, KaTo
XapaKTePHCTHKaTa IMe CHOTBETCTBYBa Ha ¢HATHP Ha bBarbpeopT oT
yeTBBPTH pen. C ToBa olle BeIwbXk ce NOTBBPKAaBA TBBPAEHHETO,
ye KpaliHaTa CTOHHOCT Ha I'bBKABOCTTA HA OKa4BaHe Ha NAcHBHATa
MeMOpaHa HaMmaJjsiBa e(EeKTHBHOCITA HA O3BYYHTEJHOTO THAJO C [AcHB-
Ha MeMOpaHa CIPAMO 03BYYHTEJHO Ts/0 ¢ (asoHHBEPTOP.

Homorpamara 3a usuncissaHe napaMeTpHTe HA O3BYUHTEJHO TANO
¢ nacuBHa meMOpana npH npesebpersaHe 3aryOouTe B ofeMa My €
jpajeHa Ha ¢ur. 3.20. VMsnonsypakeTo i 3a NPaKTHYECKO W3YHCJIABAHE
me 6bAe pasfCHEeHO C pellaBaHeTO Ha eJHa IpUMepHa KOHCTPYKLHS.
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Ipumep 1. Jla ce u3uMcaM O3BYYHTENHO THA0 C MacHBHa MeM6pa-
Ha, aKO € H3BECTHO, Ye BHCOKGIOBOPHTEJSAT, KOHTO we Ce H3NO0A3YBa,
HMa crelHHTe napamerpu: fp =40 Hz; Qx=2,4; Q. =035 u V, =
=80 dm?3.

[Mpuema ce, e 3axpaHBaMAT YCHJBATEN € C MHOTO MaJaKO BbT-
peiuHo ChbHpoTUBJeHHE H Q7 = Qr1=0,305.

Bbpxy xpupaTa 3a Qr or HoMorpamara Ha ¢ur. 3.20 ce onpe.
Jlens TOYKaTa, CbOTBeTCTByBama Ha Qr =0,305. Cnycka ce nepnen-
AuKyaqp KbM a6cuucsaTa oc M ce onpexeas o==2,9, Ha Tasu cToii-
HOCT Ha o CbOTBeTCTBYBaT 8=3,2; x3=1,4; h=1,35.

[To Tesn nannm ce onpenpens:

006eMBbT Ha 03BYyUYHTeNHOTO Taa0 V =27,6 dm?3;

pe30OHaHCHATa YeCcTOTa Ha O3BYUHTENHOTO Taq0 f, =54 Hz;

pesoHaHCHATa yecToTa Ha nacMBHara Mem6paHa, f, =26,3 Hz;

napamerbpbT g=0,657;

yecroTata f3=56 Hz.

[Tonyuenara croiiHocT 3a f, € cpaBHHTeNHO Bucoka, Ts Moxe Aa
ce NOJIyYd TNO-HHCKA, aKO €€ NpPHEMEe NO-TOJISIM eKBHBAJIEHTEH Kauect-
BeH (akTOp, onpejesied OT BWCOKOTOBOpUTENd M ycHaBatead. Tou-
HaTa My CTOHHOCT ce ofipefeast OT MeJaHATa NONHA TPaHUYHA YeCTO-
ta. Hampumep, ako ce mocraBu u3ucksane f,=>50 Hz, ce onpenens
xé=1,25.

Or rpadukure Ha dur. 3.20 ce ompegeas, ue Ha TasH CTOHHOCT
He cpoTBETCTBYBAT o =2,4; Q,=0,33; A'=1.24; 3'=4,5; g'=0,52.

ITo Tesn nanHM ce ompelejysT HOBHTE MapaMeTPH Ha O3BYYHTEJ-
HOTO TAJ0:

obem Ha o3syuuTenHoTo THIO V' =33,4 dm3;

pe3oHaHCHA 4YecToTa Ha 03ByumTeanorto Tado f,=49,6 Hz ;

pe3oHaHCHa yecToTa Ha mnacuBHaTa MeGpana f,=20,8 Hz;
I'bBKAaBOCT Ha MacuBHaTa MeM6pana ¢,=4,5 ¢u.

3a CMeTKa Ha CPaBHMTEJIHO ManKOTO HaMaasBaHE HA LOJHATarpa-
HHYHA YeCTOTa HAa O3BYUHMTEJNHOTO THJIO Ce NOJAYYH HETOIIMO YBeJH-
yeHue Ha o0eMa, HamMalgBaHe pE30HAHCHHTE YeCTOTH Ha obeMa Ha
O3BYYHMTEJHOTO TAJ0 H HA IacHBHaTa MemG0paHa W 3HAYHTENHO YBe-
JMyaBaHe T'BBKABOCTTAa HA OKauBaHe HA MaCHBHATa MeMOpaHa.

CrhlllecTBeHOTO B cAyyas e, ue TpsaGBa j1a ce yBeJduu KavecTse-
HUAT HaKTOp HAa BHCOKOIOBOPHTENS cJael CBBP3RAaHETO MY KBM YCHJ-
patess. ToBa € BBLb3MOXHO, KAaTO CE€ YBEJUUYH eJIeKTPHYECKHAT Kauye-
crBed (axkTop Ha BucokorosopuTeas, Toill TpsOBa na ce JoHacTpod
1o crofinoct Q,=0,388.

Q. ce onpepend ot (3.16) u 3a npomAndara My TpsGBa la Ce H3-
Menu R, T. e. Q =w,CR’, kppero R'=R+R;.
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OT oTHOUIEHHETO Ha ABETE paBEHCTBa ce MOJAy4aBa

Q. R
P .
Pewmennero cnpamo R’ nasa
o Qe
R’'=R Q.
3a BbTPEIHOTO CBHIPOTHBAEHHE Ha YCHJBATe s Ce MojydaBa
R, =R (—gi— ) (3.70)
e

3a pasraexnauns cayuaih R; =0,11 R.

BerpemnoTo cbnporMBieHne Ha ycuasateas Tpabea na e 11%
OT C'bNPOTHB/EHHETO Ha 3BYKOBaTta 606uHa.

Beuuku Heo6xonaMu nmapaMeTpH 32 peaiu3dpaHe Ha 03BYYHUTEJIHOTO
THJM0 ca ofpeje/eHH.

Moske ma ce onpepesu M Macara Ha nacusHaTa MeMmOpana

PR S N— (3.71)
4r?f;, , 41:2f2 5 ¢
noa

3a ueara Tpabea Aa € 3alallcHa eKBUBAJEHTHATA 3BYKOM3JbYBallla
HOBBLPXHOCT HAa BUCOKOrOsOpHTEAR S 3a Ja MOXE Ja ce onpelen C.

QO6ukHoBeHO 3arybute B 06e-
Ma Ha 03BYUHTEJHOTO THAO H B
OKauBaHeTO Ha nacuBHATa MeMGpa-
o6k S=ol Qy=8.=7 15 HA HE MoOraT Ja ce npeHeGperxar.
‘ ar M 3uucasiBaHETO HA MapaMeTpuTe
- X3 - Ha O03BYYMTeRHO TAJIO C IAaCHB-
gkt 47 Ha MeMmO6paHa CBC 3aryOm MOXe
h Jla ce nposeje, KaTo ce H3Moa3y-
Ba HOMOrpamara, Aajena Ha ¢ur.
1 3.21 [35]. Ocsen ToBa Ha mMpaKTH-
Ka MOYTH BHHAlrd JBata mapame -
Tbpa o M & Ca DaBHH [OMEXAY
CH ¥ UMaT CTOHHOCTH, TMO-TOJEeMH
ot 3. Homorpamara ot dur.3.21
e cberaBeHa 3a d=oa. C npuema-
HETO 3a TOBA PaBEHCTBO BCbIU-
HoCcT GpodT Ha napaMeTpuTe, KOMTO TpAbBa nHa Ce ONpelnessT ce Ha-
MaJjsBa C efUluua, TAKa Ye Ha BCSIKA XapaKkTePHCTHKA, KOATO MOXe
Ia Ce TmoJyulr 3a AAfEHO O3BYYHTEAHO TAJAO, CBOTBETCTBYBa TOUHO
e/lHa chcTeMa OT napamerpH., Beuuku 3ary6um B oGema ce mpuema,ye

ar dx3.,9

g2 g
=

Gur. 3.21
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Ce npeacTaBsaT OT 3aryOHTe mopaid 3BYKONPOHHIAEMOCT, AedHHHPAHH
or ., xato 3a HomorpamaTa ot ¢ur. 3.21 Q; =7. Onpesnensinero Ha
HapaMeTpHTe Ha O3BYYHTEJHOTO TSAO CE U3BBPLUBA, KAKTO U B CAydas
Ge3 3aryGH, KoeTo uie Obje FIIOCTPHPAHO C peLIaBaHETO Ha eAMH
npuUMep.

[lpusep 2. la ce onpeneasr napaMeTpHTe Ha O3BYYHTEJHO TAJO
¢ nmacuBHa Mem6paHa, 8KO Ca 3allajieHH NapaMeTpPUTE HAa BHCOKOroBO-
puteasi @ f,=40 Hz; Qup=3,4; Qp=0,35; V, =10J dm?.

Heobxoanmo € da ce nojuyeprae, 4e 3a O3ByuuTeJdHH TeJa C ma-
CHBHa MeMOpaHa ca NoAXOAfIIM BUCOKOICBOPHTENH C IIbJeH KadyecTBeH
(daxtop Qri, He no-roasm ot 0,5. [lpu no-roacmu ctoitHocTH Ha Qr
Cce T0JyYaBa HepaBHOMepHA YECTOTHA XapaKTePHCTHKA HAa O3BYYHTE.-
HOTO TA.10 B o0XBaTa Ha HHCKUTe yecTOTH. B cayyas ToBa m3uck-
BaHE € U3NbJHEHO H MOXe [a ce MNPUCTBIHM KbM H3YHCASBaHe.

Or rpadukure Ha HOMOrpamara kaTO OTIPaBHa Ce U3MOA3YBa 3a-
Bucumoctta Qr(z). [lpuema ce, ye 3axpaHBaulHAT ycuaBared wuma
npexeOpeKUMO Mallko H3XOLHO cbhnporuBiesne u Qr =Qr=0,316.

Bbpxy rpapuxara Qr(x) ce namupa croinocrra 0,316 u ce onpe-
aeas o, cboTBeTcTBaWia Ba Qr. Hamupa ce =28, Ocranasure na-
paMeTpd ca (YHKILHMA HA o H JECHO Ce OTUHTAT:

h=1,5, x,=1,6, g=0,76.
Ot 00006ieHuTe napaMeTpH Ce ONpeensT KOHKpeTHUTE :
V=356 dm?3,

Toit xaTo NoO Hayan0 e npucTo S=a, 32 MEBKABOCTTA HA MacHBHATA
MeMOpaHa ce ONpeaenst C,==3 C ==& C,=C¢.

[TacuBuata memOpana TpaOBa Aa UMA CbLMATa I'bBKABOCT HA OKay-
BaHe, KaKBATO WMA W M3MOJ3yBaHHAT BHCOKorosopure. B neicrsu-
TEJNHOCT YCJOBHETO S=o ce 6Gasupa Ha (hakTa, 4e HA NPaKTuKa Ce
H3M0J3YBaT 33 NaCUBHH MeMOpaHH CblHTe MeMOpaHd M ChC CBUIOTO
oxaysaHe, K3KBHTO Ce H3U0GA3yBaT 3a CaMHTE BUCOKOIOBODHUTEJH.

Pe3sonanciara uecrota Ha oGema Tpa6pa Za Oble [, =60 Hz.

Pesonancnara wectoTa Ha nacHsHaTa MeMopana e f,=30,4 Hz.

Honxara rpasuvsa decrorta e f,==64 Hz.

Tpabsa ma ce uMa npegBHn, 4Ye [ B AeHCTBHTENHOCT HE € J0JHA
rpaHivHa yecrora. Tasy yecToTa e BbBeaeHa 10 aHajorus or GHAT-
pure. M3uckBaneTo 3a Jo/AHa rpaHHYHA YECTOTA HAa O3BYUHTEJHHTE
tena or Hi Fi kaac e nuBoro ¥ fa 6BAE NO-HACKO OT CPEAHOTO
HuBo ¢ 8 dB. ITopanyu ToBa noO-npaBHIHO € yecToraTa f, 1a ce Ha-
pHYa yecTOoTa Ba cpe3a. PakTHYeckaTa AOAHA TIPaHMUHA 4YecTOTa e
6bxe no-HuckKa OT fj, KaTo CTOMHOCTTA M 3aBHCH OT CTPBHMHOCTTA Ha
XapaKTepuCTHKATa NoA f;. 3a 03ByuMTe/NHHTE Tesa C [IACHBHA MeM-
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6GpaHa OOMKHOBEHO CTPBMHOCTTa € NO-ro/ifMa M 10J]HaTa TFpPaHAYHA
YecToTa € MHOro GJH3Ka N0 CTOHHOCT 10 f3. B cayuyas Moxe pa ce
OYaKBa JOJHA TpaHWyHAa 4YeCTOTa OT nNopsabka 55 no 57 Hz, B Hu-
KaKbB Clyuyad 1O-HHCKa.

Pesonancnara uwecrora Ha macusHaTa MeM6pana ce MOJY4YH MO-
HHCKa OT DPe30HAHCHATA YeCTOTa Ha BHCOKOTOBODHTeJs, a Ge HpHeTo,
9e I'bBKABOCTTA HA OKauyBaHe W HAa JBeTe TPENTHAIIM CHCTEMH 1€
6bae elHakBa. CnenoBaTeJHO MacaTa Ha macuBHara MemOpana TpsaGpa
Ja 6ble mo-TexKa OT MacaTa Ha TpenTdllara CHCTEMa Ha BHCOKO-
rosoputeas. Ot (3.71) necrHo ce HamHpa CBOTHOLIEHHETO

o om
M=% m= (3.72)

Macara Ha nacuBHaTa MmeMmGpana Tpsi6Ba 2a GbAe NO-IOJSMAa OT
Ta3H Ha TPenTAIaTa CHCTEMa HA BHCOKOI'OBOPHTEAS € OTHOLIEHHETO
OT KBaJPaTHTE Ha JBeTe PE30HAHCHH YeCTOTH. 3a KOHKDETHHS CJay-
qait

m,=1,74 m.

Cnenosatenno KbM MacaTa Ha nacuBHaTa MemGpaHa TpaGea Ja
ce nmpuOaBH HAKAKBa JOMbJAHUTENHA Maca, Koaro aa oObae 74% or
TasH Ha TPeNTAUIaTa CHCTEMa Ha BHCOKOrOBOPHTEJd.

ITo npuruwn u3bopbT Ha BHAA H KOHCTPYKIHATA Ha MNacHBHaTa
MeM6paHa TpsbBa Aa ce HafpaB¥ MHOTO BHHMATE/JHO M NPEIH3HO.

Jokasako e B autepatypata [35], ue 06eMBT OT BB3AYyX, KOHTO
TpsbBa Za H3vecTBa NacCHBHAaTa MeMOpaHa, € 3HAUUTENHO MO-TONAM
OT TO3H, KO{iTO H3MeCTBa BHCOKOrOROPHTEJsT, AKO JBeTe MeMOpaHH
HMaT eJHAKBH IVIOIM, TOBA O3HAYaBa, ye MacuBHaTa MeMOpaHa Tps6-
Ba 1a TPeNTH CBC 3HAYHTEJHO Mo-ronsgma amnautyna. Ha dur, 3.22 e
npexcTaBeHa TPapUYHO 3aBHCHMOCTTA HA OTHOWIEHHETO HA aMIVIHTY]a-
Ta Ha TPenTeHe HA MacHBHaTa MeMOpaHa KbM aMNJIMTy/ata Ha TPenTeHe
Ha BHCOKOTOBODHTeJNs OT napameTbpa o. [paduxkata e cbcraBeHa
[35] mpu ycaoBue d=a«. B pefcTBHTENROCT TasH rpafuxa ce OTHaca
3a 3aBHCHMOCTTA HA OTHOIIEHHETO Mexny obGeMHTe, KOUTO H3MECTBAT
nmacvBHaTa MeMOpaHa M BHCOKOroBopuTeas. [Ipu ycJiosue, ue 1sere
MeMOpaHH ca C eJHAaKBa MOBBPXHOCT, OGEMHTE Ca [POMOPLHOHAIHH
Ha CHOTBETHHTE AMMVIMTYIW Ha TpenTeHe, a 3a JAajeHaTa AnarpaMa e
npueto S,=S. O3nauerHo e ¥, — amnidTyla Ha TpElTeHe Ha HACHB-
Bara MeMOpaHa, ¥ y — aMIVIHTYJa Ha TPENTeHe I1a BUCOKCTOBOPUTE/S.
Or rpadukara ce BHXKIA3, Ye DPH NMOCTOSIHHA aMiIMTYAA J aMmOjaHTy-
narta y, HamaiasiBa C yBennuyaBaHetTo Ha «. [lpu «=1,5 nacuBpara
memGpana Tpsa6Ba Aa TPENTH C OKOMO 3 MBbTH MO-TONSMAa aMIVINTYAA
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OT Ta3d HAa BHCOKOrosopurens. Ilpu « >>3 oTHOMIEHHETO OT aMmJH-
TYAUTE € OKO0JO 2,

Tyk usauxsa BbIpPOC™T leNechobpasHo JH € Aa Ce H3Noa3yBa
MeMGpaHATa Ha BUCOKOTOBODHTeMsl H 3a macusHa Mem6pana, OTroso-

Yo 9n

V9
3l = }Las §=c

ol bessaeydu
Q=5

2+ - =5

] -1
7._
7= —

L L1 S - -20 T 1 [ [
gr+ 23 571 & 95471 1 2 3 5710 X
Gur. 3.22 ®ur, 3,23

PBT 3aBHCH OT HaxoJako (akrtopa. OT npou3BOACTBEHA TIJe/lHa TOYKA
TOBA € MHOro Hesecbo6pa3Ho — He Ce HajJara KOHCTPYHPaHeTo Ha
HOBH JeTai/Md M CBbP3aHHTE C HETOBOTO NMPOU3BOJACTBO HHCTPYMEHTH,
a ce HSNOA3yBaT NETallld OT yCBOEHOTO npoussoactso. OT TexHu-
yecka rJiejHa TOYka obade MMa pejaula AONbaHuTeaHd ycaosus, Oc-
HOBHOTO YC/IOBHe ¢ nmacWBsara MemOpaHa Ja MoKe Ja NpaBu JABa
NBTH NO-TOJNIEMH aMIIMTyAH OT Te3H Ha BUCOKOrOBOpHTeJd, Ge3 Ja
BHACA HU3KPHBSIBAHHA, T. €. H3MECTBAHETO M Ja Ce OChblecTBfBa HO
JAuHeeH 3akoH. ToBa 3aBHCH OT KOHCTPYKUHATA Ha BHCOKOTOBOPHTEJSt
H/U TIO-TOYHO OT CbOGPaKEHUsITa, KOUTO ca ONpefeSUad HOMHHAM-
HaTa MOIUIHOCT HAa BHCOKOrosopureafd. Bb3MoKHM ca TPH OCHOBHH
cayyas. [IppBRAT OT TAX e HOMHHA/HATA MOLIHOCT ja e onpejeJseHa
OT TONJMHHH cboGpaxeHud, T. €. 3ByKOBaTa GoOuHa He MOxe Ja no-
Hece I0-ro/AMO e/eKTPHYeCKO HaTOBapBaHe, a MOJBHXHATA CHCTeMa
Ha BHCOKOTOBODHTENS MOXE J[a H3BBpIIBA 3HAYUTENHO MO-TOJEMH
aMOAuTyAY, 3ana3Bafikd JHHEHHOCTTAa HAa BB3BPBUIALATA CHAA OT
u3MecTBaHeTo. B To3u cayuali MeMGpaHara Ha BHCOKOrOBODHTE/H
MOXe Jla cé u3NmoJa3yBa M 3a NacuBHa MemOpana. Bropm cayuait —
HOMHHAJIHATa MOLIHOCT € Ompeje/ieHa OT OrpanuveHus Ha JuHeliHOCTTa
Ha H3MECTBaHETO HA TPENTHJKATa, a MeMOpaHaTa 3ana3Ba JUHEHHOCTTA
Ha M3MeCTBAHETO CH H TPH 3HAYMTENHO MO-roJeMy ammiaryiad. B To-
3 CAy4ail ChILO MOXe Ja ce H3Mmo/A3yBa MeMOpaHaTa Ha BHCOKOro-
BOpHTe/s1 U 3a NacMBHaZ MeMOpaHa. TpeTu caydail — HOMHHAJIHATA
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MOIIHOCT e OoNpejeneHa OT rpaHHUaTa HA JUHEHHOCTTa Ha Bb3BPh-
mamara cusd oT H3MecTBaneTo Ha camaTta MeMGpana. B Tosm cayuai
MeMOpanata Ha BHCOKOFOBOPHTEJNS HE MOXe Ja Ce H3N0JA3yBa H 32
nacHBHa MeMOpaHa. Moxe na ce jpomycHe KOMOPOMHC, KaTo C€ H3-
nos3yBa cnllara MeM6paHa, HO TOraBsa MOIIHOCTTa Ha O3BYUYHTEN-
HOTO TaJA0 TpabBa ja ce Havaad. 3a npeAnoudtave e ofaue 1a ce
usnos3ysa chijara MeMGDaHa, HO C APYTH I'bHKH, NO3BOJASBAUIM MO-
roJAcMHM aMilIMTYAM Ha MeMOpaHaTa TpH 3anasBade JAHHEHHOCTTa Ha
Bb3BpDBIIALLATA CHJIA OT u3MecTsaHeTo, B Tosu c/ayuah rbekasocTTa
Ha I'bHKUTE TpAGBa na Obje paBHA MJAW NO-ToJNIMa OT ["bBkaBOCTTA
Ha BHCOKOTOBODHTE/ISA.

Or ¢ur. 3.21 ce BHXIa, ye NapaMeTbpbT g C€Jal0 3aBUCH OT a.
Or (8.72) ce ycranosaBa, ye Macata Ha nacusHata MmemOpasa ¢ pas-
Ha Ha Macara Ha TPENTHlLaTa CHCTEeMa Ha BHCOKOTOBODHUTENH, YMHO-

| 1
XeHa o o Karo ?NZ CnexoBatendHo MmacaTa Ha nacHBHaTa

meMGpaHa TpsbBa na Oble NpHONH3HTENHO [ABa ITbTH MO-roasMa OT
Macara Ha TPENTALATA CHCTEMa Ha BHCOKOTOBOPHTES.

[lpenopbxute 3a m3b6op Ha nacuBua memGpana Morar Za ce 0606-
AT B CAEJHATE YETHDH :

aKyCcTHU4YHa |'bRKABOCT — paBHa UJAH NO-TOJAMA OT aKYCTHQHaTa
I'bBKABOCT Ha OKAyBaHE Ha BHCOKOTOBOPHTEIS ;

AKYCTHYHA Maca — ﬂpHﬁJIHSHTe.ﬂHO ABa IMbTH NO-roJsgMa OT aKy-
CTHYHATA Maca Ha TPENTANIaTa CHCTEMA HA BHCOKOTOBODUTEJA ;

aMIANTyla Ha JMHEHHO H3MecTBaHe — MNpPHOGAU3HUTETHO IBA IIBTH
HO-ToJIAMa OT aM{VIHTyJaTa Ha BHCOKOIOBOPUTEJH ;

MeXaHHYHU 3ary6l B OKa4yBaHETO — KOJKOTO € BB3MOXHO MO-
MaJKH, T. e, @, da 6bAe no BBH3MOMHOCT IO-TOJSM.

TlocsnieaHoTO H3HCKRaHE € NOCTABEHO, Thil KaTO € YCTaHOBEHO, 4e
3arybure crTecHABAT YECTOTHHA O6XBAaT B 00/acTTa Ha HHCKHTe de-
crotd. Ha dur. 3.23 cbraacro ¢ [35]e nmanena exHa MakCHMaJHOMIOCKA
XapaKTepACTHKA HA 03BYYHTEJHO THJO C MacHBeH H3IbuBaTtes 6e3 3ary6u
H H3MEHEeHUeTO M oT 3ary0H B nmacuBHata Mewm6paHa npu ¢, =5.
IIpn Hainyde Ha 3ary6u A0JHATA rpPaHdylia YECTOTa Ce YBeJHYaBa.

OsByunrtendure Tesa C mackuBHa MemOpana NpHUTEKAaBaT peadia
NpeIUMCTBA, KOHTO MOraT 1a ce peajusupaT Ha npakTHka 6e3 cb-
IecTBeHU npobievH, AOKaTo peand3amHATa MM IPH 03BYYHTEJHH Te-
aa ¢ ¢a3oMHBEPTODP Cpellld 3HAaYyuTealIH 3aTPyIHEHHs, a B HAKOH CJAy-
Yyad e M HeBb3MOXHA. T0Ba Ce OTHAcA NpeAd PCHYKO AO MOCTHraHE-
TO HA NO-HUCKA AOJHA TPAHMYHA 4ecToTa, 3a onpepeteH o6eM Ha 03-
BYYHTENHOTO TAJNO € MaCHBHA MeMOpaHa M NpPH 3alajeH BUCOKOTOBO-
puTes Moxe fa ce MOoAyyH CbLIaTa YeCcTOTHA XapaKTEPUCTHKa M Cb-
miaTa MaKCHMAJHO JONyCTHMAa MOILHOCT, KAKBHTO MOrar jga ce [o-
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Jy4aT U OT O3BYYATENHO TAJIO C (Da3OMHBEPTOP CBC ChUHA 00EM.
[lpu ToBa, aKO I'bBKABOCTTA HA OKAUYBAHETO € JOCTAT'HYHO rOJAMa, &
sary6ure B OKAayBaHeTO — MaJiki, HeoOxoauMaTa PE3OHAHCHA 9eCTO-
Ta Ha o6eMa Moxe Ja ce noaydd Ge3 ocobeud 3aTpyAHeHusA. AKO ce

cnaspar JafieHuTe TpenopbKH
3a n36op Ha macHBua MemGpa
Ha, KOHCTPyuUpaHeTO Ha O03BY-
4UTETI0 THAO0 C INAaCHBHA MEM-
O6paHa He e 1o TPYAHO OT KOH-
CTpYHPaHETO Ha 03BYYWTEJHO
a0 ¢ (asonuseprop. OcHoB-
Hara pas/iiKa € B TOBa, e e-
JlaHata pe3oHaHCHa YecToTa Ha
obema f, ce mosydyasa ape3 1po-
MAHA Ha MacaTa Ha [acHBHaTa
MeMmOpaHa BMECTO aKyCTHYHa-
Ta Maca Ha Bb3JyXa B TpbGa-
Ta Ha (asounBepropa. Pasbu-
pa ce, TOBa e TpPeJHMCTBO 3a
O3BYUYHTEJIHOTO TAJIO C NAcHB-
Ha MeMOpana.

Bce nak tpsb6ea na ce uMa
NpenBHT, Ye aKO O3BYUUTENHO-
TO T JIO ¢ machBHa memOpaHa
He OBAE KOHCTPYHPaHO NpaBuUA-
HO, MOXe Ja Ce MOJy4aT MHO-
rO HeweJaHHd XapaKTePUCTHKH.
Ha ¢ur. 324a cwraacuo [35]
ca JaJleHd YeCTOTHHTE Xapak-
TEPUCTHKH Ha O3BYYHTEJHO TH-
Jo ¢ nacuBHa meMmGpana c na-
PaMeTPH, TOYHO OTTOBAPALIH Ha
H3MCKBAaHUATA 33 MaKCHMAJHO
INOCKA XapaKTepHCTHKA (Kpl-
sa 1), u npu peaausHpade Ha
Qr, pasiHuaBaul ce OT Te3u
H3UCKBAHHUS, KaToO OCTaHa/H-
Te [apaMeTpPd ca 3anaseHd

]

HenpoMmeneHH. BB BCHUKHM  caydas

d=«a. Kpusa 2 e 3a crofiHocT Ha Qr, kosuto e ¢ 20% mno-manka
or onrtuManuara, xpusa 3 — c 20% no-roaama, kpusa 4 — ¢ 50%
no-mMaaka u kpusa 5 — cbc 100% mno-roasma. Ha dur. 3.246 cb-
I7AaCHO CBUIMSI W3TOYHHK Ca JAJCHH HECTOTHHTE XapaKTEePHCTHKH Ha
03BYYHTEJHO TAJAO ¢ MAacHBHA MeMOpaHa MpW Pas3/MyHH CTOHHOCTH Ha
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pe3oHaHCHaTa yecTOTa f, Ha obGeMma, T. e. HA mapamerspa h. Kpusa
1] cBOTBETCTBYBA Ha M3HCKBAaHMATA 3a MaKCHMAJHO MJIOCKA XapakTe-
puctuxa. Kpusa 2 e 3a caydas, Korato f, e ¢ 20% or mo-vanka
CTOMHOCT OT onTMManHata, Kpusa 3 — ¢ 200/, no-roasma, Kpusa 4 —
c 50% no-manka u Kpusa 5 — c 50% mno-roasma.

Ot rpadukuTe ce ycraHoBsBa, 4e pPa3bpoOCHT Ha mNapaMeTpuTe
OKa3Ba MHOTO TOJSIMO BJAHMAHHE BBPXY XOXa Ha YeCTOTHATa XapakTre-
PMCTHKA H CJeJ0BaTeJHO BbpPXY NOKa3aTeJHTe Ha O3BYYUTEIHO TANO
C nacuBeH M3abuBares. 3arosa TpAbBa Ja Ce NpHEME 3a OCHOBarel-
HO CTaHOBHIIETO, Y& O3BYYHTEJHH TesJa C nacHBHA MemOpasa Morar
Ja MPOH3BEXJAT CAMO PpEHOMHDPAHU MPOM3BOJHTENH. 3a OpraHH3upa-
He Ha TaKOBa MpOH3BOJCTBO ca HEOOXOJAHMH J[B€ OCHOBHH Mpen-
fIOCTaBKH :

[1bpBata mpexpnocraska e HaJqu4yHe Ha BHCOKOKBaJH(HIMpaAHH Crie-
QHAMAHCTH CbC 3HAYUTEJEH ONHT B KOHCTPYHPAHETO Ha O3BYYHTEJHH
Tesa.

Bropara npeanoctaBka e HaJHYHETO Ha CTaGHJIHO NPOH3BOLCTBO
Ha BUCOKOTOBODHTEJH, NPH KOETO Ce FapaHTHPAaT B ONpeJleNeHd Tec-
HY TPAaHUIH NapaMeTpHTe Ha BHCOKOrOBOPHTE/JNTE, OKA3BALIH BJHS-
file BbpPXy TOYHATA HACTPOHKA HA O3BYYHTEJHHTE TeJa C MaCHBHA
MeMmOpana. 3aiBJKHTEJHO € TPOH3BOJACTBOTO JAa pa3nonara ¢ Heob-
XolnMMaTa U3MepBaTeqHa amaparypa 3a KOHTPOJ Ha OCHOBHHTE Mapa-
MeTpH Ha BHCOKOTOBODHTEAs,

B us3sbHnponssoacTBEHN (MOOHUTE/CKH) YCAOBHS KOHCTPYHPAHETO
Ha 03ByguTe/IHU TesJa C macHsHAa MeMOpaHa Moxe Ja uMa ycrnex ca-
MO aKO TOYHO Ce 3HAAIT OCHOBHUTE MapaMeTPHd HA HU3NO/3YBAHHA BH-
coxoroBoputes. OCBEH TOBa e KEJATeJIHO Aa €€ H3MEPAT OCHOBHHTE
napaMeTpy Ha peaqH3upPaHOTO O3BYYHTEJHO TAM0 C MacuBHAa MemOpa-
HAa — ofe3aTesqHO TPAGBA Xa ce M3MEpH HMIejaHCHATa My XapakTe-
puctaxa. B o6sacTra HA HHCKUTE 4eCTOTH T TpaA6GBa sna GbAe KPH-
Ba C JBa MaKCHMyMa (MOYTH PaBHH MO HHBO) H MHHUMYM MEXIY
TAX, KOHTO HacTbNBA NMPH 4eCTOTa, NPUOMH3UTENHO PaBHAa Ha fy.

35. OCHOBHHU CBEIEHUYA W NMAPAMETPH
HA O3BYUYHTEJIHUTE TEJA

3.5.1. Kiaacupuxanusi Ha O3BYUHTEIHHTE Tesaa

Cnopen Gpos na oO6XBaTuTe, Ha KOHTO € pasnpejeseH BL3MPOU3-
BEXJAHHAT 3BYKOB CIEKTBpP, O3BYUHTEJHHTE TeJaa c€ KJacHpuuupar,
KaKTO CJelBa:

a. Eononenmosn 038y4umenni mesq — IENHAT 3BYKOB CHEKTBHD
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ce BB3NPOH3BEXKA2 CaMO OT €JHH BHCOKOTOBOPHTEJ] HAH OT Tpyna
napajiesHo padoTelly BUCOKOTOBOPHTEH,

0. [Jlsyaenmosil 038ywlMeAHl mMeAqQ — CbCTaBeHH Ca OT 1Ba BH-
COKOTOBOPHTE/A, BCEKH OT KOHMTO BB3NPOU3BEKJa ONpesesieHa uYacT
OT 3ByKOBuA cleKThD. Morat na ce wu3moa3ysaT M rpynd OT mnapa-
JIeAHO paGoTely eHOTHIIHA BHCOKOT'OBODHTEJH.

6. Tpusenmosu o038y1umesni meaqd — CbCTaBeHH ca OT TDH
BHCOKOTOBOPUTEJST HWJAM OT TPU Hapaie/jHo paboTelly IpynH OT ejJHO-
TUNHH BHCOKOTOBODUTENH, BCEKH OT KOHTO B'B3NMPOM3BewW/a olpene-
JIEHA 4acT OT 3BYKOBHA CIEKTBD.

[To ananorus ce noAydaBa KJaacu(ukayuws 3a 4eTHDHIEHTOBH, NeT-
JEHTOBH U T. HAaD. O3BYYHTEJHU TeJa,

Cnopen ofeMa Ha O3BYYHTEJHHTE TeJa Te MoraT Ja ce KJacH-
dunmpatr Ha Maaku, cpeOnn M 204eMu, HO TPaHUIUTE INEe Ce Hu3Me-
HAT C BPeMeTo, Thi KaTO O03BYYHTEJHMTE TeJa HelpPeKbCHAaTO HaMa-
asiBaT cBos o6eM. CunTaHdTe JOCKOPO O3BYUHTEJHH Tela CHC CpelieH
ofeM Bewe M3TAEXKAAT ¢ roasiM obeM.

B 3aBuCHMOCT OT e/IeKTPOAKyCTHYHWUTE [O0Ka3aTesH O3BYYHTEHH-
Te Teja ce kaacudHuMpar Ha:

a. Q3sywumennn meaa om Hi-Fi kaac.

6. O3gywumennit meaa 3a obuja ynompeba.

3.5.2. TeomeTpHYHH OupeaeeHus

Onpenenennsita, AajeHd NPH BHCOKOTOBOPHTENUTE, [0 MPUHIKI
ca B CWJa ¥ 33 03BYyuHTe/IHMTe TeJa, Tyk ce Hajara Oa ce xafe u3-
BECTHO MOfiCHeHHe 33 paGOTHHS LeHThP. AKO He e IOCOYeH B JOKyMeH-
TalMATA HA 03BYYHTENHOTO THJIO, TOH ce onpejens o C/leJHHS HaYHH:

32 O3BYYHTCJAHH TeJa, M3rPajeHH OT eJHOTHIHH BHCOKOTOBOPHTE-
Jau, paGOTHHUAT LEHTHD CHBOALA C TeOMETPUYHHA UEHTHP HA CHUMET-
pus Ha paGOTHUTE LIEHTPOBE HAa BHCOKOTOBOPHTE/IHTE ;

32 03BYUMTENHH Tesa, H3TPajieHd OT PasHOTHIHHU BHCOKOTOBODH-
Tend, paGOTHUAT UEHTHP CbBNAZA C TFeOMETPHYHHS UEeHT'bp HA CH-
MeTpHUs Ha paGOTHATE ILEHTPOBE CaMO Ha BHCOKOYEeCTOTHHTE BHCOKO-
TOBOPHTEH.

3.5.3. OCHOBHH eJIeKTPHYECKH
H eJeKTPOAKYCTHYHH fapametpH
Ha O3BYYHTENHHTE Tenaa

OcHoBHHTE pasMepuH Ha €IHO O3BYYHTEJHO THAJO IpeJCTaB/saBaT
napaMeTpuTe Ha MOHTHPAHHA B TAJIOTO BUCOKOTOBODUTEN, Bennara
Tpﬂ6Ba Aa Ce MNOoACHH, 9e Te C¢ pa3anyaBar OT I[apaMeTPHTE Ha BH-
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COKOTOBOpPHUTEJIS, U3MepeHH Ha CTaHIApPTeH akyCTaueH expad. [Tpoms-
HaTa Cce A'B/XKH HA BIMSHUETO HA aKyCTHYHOTO odopmane. Mamonsy-
BaHETO HA MOBeYe OT eJHH BUCOKOrOBGDUTEN B HajJeHO O3BYYHTENHO
TAJO 10 NPUHIMO He NPOMEeHd CBIIHOCTTA Ha ABJaeHusara, OcobeHo-
cTuTe Hie 6bAarT NOACHABAHU 38 BCEKH KOHKpeTeH cayuail, HeoGxo-
JHMO € TYK Ja CC MOSCHAT HAKOH O6IIM MONOKEHHT KaTo:

a. Pe3onancha wecmoma HQ 038yuumeAromo ms.1o, ToBa e pe-
30HAHCHATA YeCTOTd HA MOHTHDAHHS B 03BYUUTEJHOTO TAAO HHCKO-
YeCTOTeH BHCOKOroBopHTeJ. [loHATHETO MMa CMHCBJ Npu O3BYUHTEN-
HHTE TeJla CaMO aKO U3UO0J3YBAHHTE BHUCOKOTOBODHTENH C€a €LHOTHII-
HH WJM ahO DE30HAHCHATA HYeCTOTA Ha elHH MM HAKOJKO e/HOTHII-
HH BHCOKOTOBOPHTEJA € 3HAYMTEJHO MO-HHCKAa OT PE30HaHCHATA ye-
crora Ha octaHaaute. ToBa yc/i0BHe € U3IBJAHEHO NPH O3BYYUTEJHH-
Te Tesa, (PYHKUMOHHpALKH Ha MHOroseHTOB npueuun, [Ipu Tax Huc-
KOYECTOTHUTE BHCOKOTOBODHTENM HMAT 3HAYHTEJHO NO-HHCKA pe3o-
HaHCHAa YeCTOTa OT Ta3H Ha CPEAHOYECTOTHHTE W BHCOKOYCCTOTHMTE,

3a pesoHaHCHA YeCTOTa Ha O3BYYHTEJIHO THJIO € TLOBOPH CaMo
ApY O3BYYHTENHHTE TeJa ChC 3aTBOpeH ofeM. 3a Tasd yecToTa BXOI-
HHAT MMMEJaHC HA O3BYYMTEJIHOTO TAJNO CBhC 3arBoped o6eM noJay-
yaBa MakcuMasHa ctoiiHocT. [IpH o3Byuutesnure Tesla ¢ (¢asoudBep-
TOp M O3BYHYHTCJIHHTE Te/a C MAacHBHA MeMOpaHa BXOIHUSAT UMIELAHC
ce XapakTepHsupa ¢ ABa MaKCHMyMa,

0. lTacnopmua mowrocm. Onpenens ce B pe3y/TaT Ha H3AUTBa-
He Ha 03BYYHTEJHOTO TAJI0 NpPH BB3LZEHCTBHE HA LIYMOB CHTHA.I, Ydsl-
TO CHNEeKTPaJHa BIBTHOCT CHOTBETCTBYBA Ha CpejHara CreKTpajHa
NABTHOCT HA MY3UKaJAHd M TOBOPHH (porpamu. YCTaHOBSIBAHETO Ha
Ta3H CPeIHOCTATHCTHYHA KPHBA CTaBa ¢ MHOro npo6/eMH, CBbp3aHH
C TOJSIMOTO pasuoolOpasne Ha MY3HKajJHHTe u3NbAneHus. Bce nmax B
pesyarar Ha A'BJATOIOAHIIHH M3cienBanus MEK npenopwuBa usmoa-
3yBaHETO Ha IUYMOB CHTHAJA C onpelesieHa CHeKTpalHa IJIbTHOCT,
KOSITO Ce MmoJyuaBa Ha H3xoja Ha (uATHP, KaTo-HAa BxoAa Ha Gua-
Tbpa ce nogasa G6sn mywv. UecroThata xapaxrtepucTHka Ha QUATHPA
MMa crnazanl xapakTep B odxBata Hax 1600 Hz, a Geauar wym ce
XapaKTepU3upa ¢ TOBA3, Ye NpH HapacTBaHe Ha YecTOTAaTa EHepruara
My HapactBa ¢ 3 dB/oct. B «pafiHa cMeTKa HMBOTO HAa HAmpexeHMe-
TO ce NOHMMaBa C HapacTBaHe Ha yecrorara. CaenosaTesHo Moul-
HOCTTa, KOATO Ce€ N0JaBa Ha CPeAHOYeCTOTHHTE M BHCOKOYECTOTHHTE
BHCOKOT'OBOPHTEJH, € 3HAYHTENHO II0-MaJIKa OT MOIIHOCTTA Ha O3BY-
yuTe/iHOTO TAM0. Hampumep 3a 03ByuHTeNHO TAJM0 C MacnopTHa MOMll-
HocT 40 W Ha BHCOKOUECTOTHHA BHCOKOTOBODHTEJ C€ MoJaBa Moul-
HocT He noeeue or 0,5 W (mpu paspenntensa uecrora 5000 Hz),
a Ha CPeZHOYECTOTHHMS BHCOKOroBoputen (mpd obxsar or 1000 xo
5000 Hz) — He noseue or 5 W. Kpaiimo rpemHo e MHEHHeTO, Y€
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aKo 3a eHO O3BYYHTENHO Tasno e o6aBena nacnopra MoutHocT 40 W,
MO)Xe Ja My ce N0oJaBa CHHYCOHIAJeH CHIHaJ C NPOU3BOJHA YeCTo-
Ta OT HOMUHAJHHA MY YeCTOTeH OOXBAT M € roJIeMAHa, CBOTBETCTBY-
pama na 40 W, Axo 03ByYHTeNHOTO TH/10 Ce U3NHTBA NPU TE3H yc-
J0BUS, TIOYTH € CHIYPHO, CE BHCOKOYCCTOTHHTE My BHCOKOTOBODHTe-
au uie G'bAAT NOBpEeLEHH, a € BB3MOXKHO Ja Ce MOBPelsiT ¥ CPelHo-
YeCTOTHUTE BHCOKOTOBODHUTEJH,

CpenHoCTaTHCTHYHATA KPUBA 3@ CLIEKTPAJHOTO Pa3npejesieHHe Ha
eHeprusiTa Ha MY3HKaJHHTE M TOBODHHTE MpOrpaMu, VTBbpPJeHa OT
MEK, ce npenoppuBa n B pexomenpanuute na CHB. Ta e cramnap-
TH3l1paHa B HallaTa CTPaHa H BB BCHYKH OCTAHAMN COLHANHCTHYCCKH
cTpanu, Bwp3npuera € W OT NOYTH BCHUYKM 3aNaJHOEBPOMEHCKH MPO=
H3BOAUTE]H HA 03BYUHTeNHH Teaa. HesaBucuMo OT ToBa CbINeCTBYBaT
MHEHUsl, 4e Ta3d KpUBA He CHLOTBETCTBYBAa Ha CbBPEMEHHHTE H3HCKBa-
HAS WK N0-TOYHO HE CHOTBETCTBYBA HA CPEJHOCTATHCTHUHOTO CHeEK-
TPaJHO pa3npelelIeHHE Ha €HeprusTa B CHBPEMEHHHTE MY3HKaJHH
TBOpOH. Ki3BecTHO €, ue chbBpeMeHHaTa eCTpajHa M XKasoBa MYy3WKa
CbADbPKA BUCOKOYECTOTHA KOMIIOHEHTH C MHOTO BHCOKO €HEPrHIHO
Hueo. B pesyatar ma ToBa He ca peaxM cayuwante Ha JaedexTHpane
Ha BHCOKOUECTOTHHTe BHcOKkoroBoputeau. CbobpasaBaiiku ce c ToBa,
NPOU3BOAMTENNTE OCHUIYpSBAaT 3HAYUTeJeH pe3epB Ha BHUCOKOYECTOT-
HHTE CH BHCOKOTOBOPHTEIH. ll3MeHeHussTa B eHepruifHOTO pasnpene-
Jenre ca Baetn mnpeasun u or MEK. Or uskonko ropusu e npen-
JoxeHa 3a 00ChXKAAHE HOBA KPHBA 3a CNEKTPadHOTO DPa3npejeileHuHe
Ha eHepruaTa Ha IIYMOBHM CHIHAJd, ¢ KOHTO INE CE€ M3NHTBAT €hAeK-
TpoakycTuyHuTe MpeobpasyBatean [lpeisoxenn ca cbOTBETIIO U 1Ba
(uaTbpa, ¢ KOHTO MOXE Aa Ce TOJYYH TOBa pasnpeie/eHHe, KaTo
Ha BXoja Ha exuHusi ¢uHATHp TpsabBa 1a ce moxaBa Osa IIyM, a Ha
BXOxa Ha Bropud GuATHP —— pos3oB myM. Cjen OKOHUATEJIHOTO HM
yTsppxaaBane or MEK Te3u u3veHeHns me HamepsaT CBOETO OTpa-
XKEHHE U B HAUMOHAJHATE HH CTAHAAPTU.

3.5.4. OCHOBHH napaMeTpH Ha O3BYUMTEJIHHTE
resa ot Hi-Fi kaac

Vsucksanusita 3a o3ByuutesHu tesia or Hi Fi kmac ca Tewupae
paannany B OTAeaHHte crpaHd. JoCKOpo €IHHCTBEHMAT NOKYMEHT,
KOHTO onpejendine TesH H3UCKBaHHs, Oeiue HAUHOHAAHUAT CTaHAApT
na OPT DIN 45500. Toit 6e nprer HeopHUMaJHO KAaTO MEWIyHAPO-
Jden crtanpapr s8a Hi-Fi wusaenusr. [Ilpes 1978 r. CUB yrBBpAM
crangapr Ne 1356 3a Hi-Fi ossyuwrenun tena. Hsucksauusta B
ABara JokyMmenrta ca TBbpAe O.iuaku. Te ca caemHure:
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— Yecroruuar obxpar ga OBAe ¢ N0JHA TpPaHHYHA YECTOTA, He
no-pucoka ot 50 Hz, u ropHa rpaHuysa yecToTa, He TO-HHCKA OT
12500 Hz (cwraacno DIN 45500 e 16 000 Hz). [loasara u ropsata
TPanHYHA YeCcToTa Ce ONPeAensiT KaTo 4HECTOTH, 32 KOHTO 8BYKOBO-

éL,dB

fHz
| ! I 1 I l | x ;
a0 50 00 200 s00 1000 2000 5900 10000 20000 40000

dur. 3.25

To Hanasrave e ¢ 8 dB mo-HHCKO OT CpeNHOTO 3BYKOBO Hansrame 3a
o6xBata 100—4000 Hz.

— HepaBHoMepHOCTTa Ha 4YecTOTHaTa XapaKTEpUCTHKA 1na Oble
He 110-ronsMa OT JOIMYCKOBOTO IOJIE, TIOKa3aHo Ha ¢ur. 3.25 (C nyHk-
THp ca JAaneHu usucksaauara no DIN 45 500). Husoro 0 dB Tpaésa
Ja chBMNajga C HHBOTO Ha CPeLHOTO 3BYKOBO HaJsdraHe 3a o6xBaTa

100—4000 Hz. BobpxoBe u maguHH C UIHPOUMHE, IO-MAIK3 OT Tl oT

OKTaBara,ce npeHeGpersar.

— HupoTto Ha cpPelHOTO 3a OKTaBa 3ByKOBO HaJisraHe B o0XBaTa
250—8000 Hz ne tpsa6Ba ga ce pasnauyaBa 3a OTHENHHTE O0pasiH OT
JaZieH THN O3BYYHTEJHO Tsa0 ¢ mosede ot 3 dB,

— UYeCTOTHATE XapaKTepPHCTHKU, ompeleseHd Mo paGoTHaTa ocC U
Ha +15° 0T Hed B Xopu3oHTaNHATA U BEePTHKAJIHATA PaBHHHA HA 03-
BYYHTEJHOTO THAJO, AP HAcjarBaHe eJHa BBPXy Apyra He TpsaGsa Aa
ce pasnauasBar ¢ noseye ot 4 dB 3a HHTO enHa wecroTa B 00XBara
250—8000 Hz. Axo e omnpejejeHO eIHO3HAUHO MOJOKEHHETO HA 03-
BYUHUTE/HOTO THAO OPH eKCIIoaTalmusTa My, AOCTaThUHO € TO Ja
yAOBJETBOPABA H3HCKBAaHETO CaMO B XODH30HTaJHaTa paBHUHA,
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HectoTHaTa XapaKTepHCTHKA CE€ ONpEJeas 3aAB/KATENHO UPes

!
MyMOB cHrHa] (Po30B mMyM) C ILIUPOYHHA —~ OT okrasarta. [lpemo-

pBUBa Ce u3MepBaHeTO Ja C€ H3BBPIIBA B yCJOBHSTA Ha CBOGOIHO
TI0JIYTIPOCTPAHCTBO.

— OssyunrenHoTo THJ0 TPGBa Aa MOXe la Cb3laBa B oGxBara
100—4000 Hz cpenmo 3ByKOBo HaasraHe Ha 1 m oT pabGOTHHs LeH-
THp no paGoTHata oc ¢ uuBo 96 dB. ToBa uajsrame ce Hapuua Ho-
MHHAJHO 3BYKOBO Haasrade, KoHcyMupaHaTa mpu TOBa ejexTpuyecka
MOIHOCT He TpAbBa na ObIE NO-TOJAMA OT MACHOPTHATA MOLIHOCT
Ha O3BYYHTENHOTO TAJo- 14 ce uapuya paGoTHa MOLIHOCT,

— KoednuuenTpr Ha XapMOHHUHM H3KPUBABaHHA TPAOBa na O6bAe:

B o6xBata 250—1000 Hz =309/;

B o6xsara 1000—2000 Hz na ne npempHmaBa cTOHHOCTHTE, Ol-
pelesieHd OT MpaBaTa JUHHA, NONyueHA OT CBLP3BAHETO HA TOUKHTE,
cboTBeTCcTBYBaiM Ha 3% npu 1000 Hz u wa 1% npn 2000 Hz;

B o6xBata 2000—8000 Hz <19/,.

MaMepBaHeTo HAa KoeMUHEHTA HAa XapMOHHMYHH M3KPHBABAHHA Ce&
WSBBLPIIBA NPH MOJaBaHe Ha O3BYYMTENHOTO TAJO HA CjaelHATa eJeK-
TPHUECKA MOLULHOCT :

B o6xpara 2501000 Hz — na usnata paGoTHa MOIIHOCT;

B o6xpata 1000—2000Hz — na 0,5 ot paGoTHaTa MOUIHOCT ;

B o6xsarta 2000—8000 Hz — na 0,25 ot paGoTHaTta MOIIHOCT.

Bcuuku BLpPXOBe B YeCTOTHATA XapaKTepHUCTHKA Ha KkoeduLHeHTa

Ha XapPMOHWYHH M3KDHBSIBAHWS C IUHPOYMHA A0 —— OT OKTaBaTa Ce
npene6persar. Jlonycka ce npereGPerBaHeTO H HA TPH BbPxa C IH-

pouHHa 3 OT OKTaBara.

— TlpenopbuBa ce HOMHHAJHHAT uMNenaHc Aa Gbae 4 nam 8 Q.

— My3sukaasata MOIIHOCT TpA6Ba a 6bie Me no-Manka ot 10 W.

OsByunTesnnte TeJa, KOHTO He OTTOBapAT JOpPH Ha €AHO OT
usuckBanusTa 3a Kateropua Hi-Fi, ce kateropusupar xaTo 03ByYH-
TeJNHU Teaa 3a obula ynorpeba,

3.5.5, ®aKTOpH, KOHTO ONPEeACJAT OCHOBHHTE NapaMeTpH
Ha O3BYYHTEJHHTE TeJa

a. Pesonancua wecmoma

PesonancnaTta 4yecToTa Ha BHCOKOFOBODHMTEJHTE 3aBHCH OT aKy-
CTUMHOTO ¥WM oopMAHE M OT aKYCTHYHOTO MM HaToBapBaHe. AKo ce
HSMEDH DPe36HAHCHATA YeCTOTAa HAa BHCOKOrOoBOPHTEN Ge3 aKyCTHYeH
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€KpaH U CbC CTaHIaPTeH aKyCTUYEH eKpaH, W[e Cé YCTaHOBH, 9¢ BB
BTOpHS CJAydail TS e mo-HHcka. ToBa ce Xb/KH Ha OOCTOATEACTBOTO,
ye peaklHfiTa Ha cpejarta B [Bara ciyyas € pa3iuyia. B ycjoBusTa
Ha aKyCTHYHO KBbCO CbeZuHeHHe MPUCHEIUHEHATA Maca HAa Bb3AyXa
KbM TPENTHilaTa CHCTEMa Ha BHCOKOTOBOPHTEJs € no Manka. MoHTH-
paHuAT Ha Ge3kpaeH aKycTHYeH eKpaH BHCOKOTOBOPHTEN LU MMa Haii-
HHCKA PE30HAHCHA YECTOTa, 3al0TO MacaTa Ha IPUCHEIMHEIUd Bb3-
Ayx me 6bge Hafi-roaiMa — CHTPeNTAMWM MAacH WMa OT ABeTe CTpa-
HH Ha TpenTfllaTa CHCTeMa.

PesonancHata uectoTa f, Ha O03BYYHTENHOTO THAIO CBC 3aTBOPeH
o6eMm, T. e. HA BHCOKOTOBODHTEJ, MOHTHpaH KbM 3aTBOPeH obeM, ce
onpejeas cbraacHo ¢ gur. 3.5 oT 3aBUCUMOCTTA

= .. - lr-— oy
fo=; |m'c, (3-72)
KbIeTO
L‘Cv
Ce = -—C—+—E;— . (3.73)

Ako ce npueme m’'~m ¥u ce samectu ¢, OT (3.73), noxayyasa ce

fo=

I e
- :f (’ + —— (374)
% / '”_“v_ ’ \ ‘o

c+e,
Bixna ce, we pesoHascHata uyecTota Ha O3BYYMTETHOTO TSIO €
110-BHCOKA OT Ta3H Ha BHCOKOTORODHTEIs, MOHTHPaH Ha OGe3kpaeH
akycTnyen expad. [Ipu tosa HapacTanero Ha f, 3aBHCH OT oTHOLIe-

[A
HUCTO e C nmamanraBaHe rbBKAaBOCTTa Ha obema Cy OTHOLICHHUETO
v

c
- Ce yBe€JHMYaBA W pe30HAHCHATa YECTOTa HAa O3BYYUTENHOTO THAJAO
v

CbHIIO HapacTsa. 3aBucuMocTTa He e JHHeHHA W 3aBUCH OT TOBa, Ma-

[ (4
JH ca M3MbLJAHEHH HepaBeHcTBaTta 13> -, 1< .
t4 T

3aBucumoctra (3.74) noxas3ea, Ye 3a Ja He ce yBeqHYaBa pe3so-
HAaHCHATa YeCTOTa HA O3BYUHTEJHOTO TH/I0, HEOOXOAHMO € I'bBKAaBOCT-
Ta Ha ofeMa ¢, xa Oble roafiMa — 1O BB3MOMXKHOCT 3HAYUTENHO IIO-
roasMa oT c. AKo ce 3aMecTd ¢, oT {3.5) B (3.74), 3a pesonHaucsata
YecTOTa Ha O3BYUHTEJNHOTO THJ0 Ce M0Jy4asa

fomfa 1+dpey - (3.75)
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Ceraacuo (3.75) Bb3MOXHO e fo~~f, CaMO ako S e MHOTO MadKo,
a V' e muoro romsmo. OTTyk ce Hanara MHOrO BaKHHAT HM3BOM, e
npyu 3aganed obem Ha 03BYUHTENHOTO TAM0, AKO Ce€ H3M0J13yBA BHCO-
KOTOBODHTE/I € M0-MajKa 3BYKOH3ABYBAINA MOBBPXHOCT S, pe30OHAHC-
HaTa 4eCcTOTa Ha O3BYYHTEJIHOTO THJAO uie 6bXe MO-HHCKA MAM 10-
TOYHO PE30HAHCHATA YeCcToTa Ha BHCOKOTOBODHTENS B O3BYYUTEJIHOTO
TAJIO 1le HapacHe B [I0-Majdka cTeneH. Axo 06aye BHCOKONOBOPHTEJAT
€ To-MalKa 3BYKOM3AbuBalla NOBBbPXHOCT WMa 3HAUMTENHO [0-BHCO-
Ka Pe3cHaHCHa YeCcTOTa, TOraBa M Pe30HAHCHATa 4ecTOTA Ha O3ByYM-
TEJHOTO TANO le GbAe ChUIO NO-BUCOKA.

HuckoyecTOTHHTE BHCOKOTOBODHTENM UMAT TB'bpJE ToJAeMH CTOM-
HOCTH Ha T'bBKABOCTTA Ha OKauBaHe. [ampumep 3a BHcoKorosopuren
¢ pesonancHa yectota 30 Hz u Maca Ha mnojBuxHaTa My cuctema
20 g rpBkaBoCTTa Ha OKayBane € = 1,38.10—3 mN-1,

I"bBKaBOCTTA Ha 3arBopeH ofeMm 20 dm® c aguaMernp Ha oTBOpa
18 cm e ¢, =0,22,10-% mN-1,

AKO BHCOKOrOBODHTENAT C& MOHTHPA KbM TO3d 34TBOpeH o6eM,
HEropaTa pe3oHaHCHA YecTOoTa e Gbiae f,==80 Hz. (3.75)

Or npuBeneHHs npuUMep Ce BHIKAA, Ye PE3OHAHCHATa YeCcTOTa Ha
03BYUMTEJHOTO TAJAO CE€ Ompelens IMIaBHO OT Macarta Ha TpenTauaTta
CHCTEMa HA BHCOKOTOBODHTEAS H I'bBBKABOCTIa HA 3aTBOpeHus ofeM,
C untposurte jgaHHd OT NpuUMepa ce NONy4vaBa

1) I 76 Hz. (375 6)

= 2::]/ch,

Pasauxara mMexay f, ¥ f, e Hesmaunrtemda (camo 5%).
3apucuvoctra (3.74) MOxe Ha ce MNpPEACTaBH W B CAeJHUI BHI:

f0=f6\/ 1+ CT . (3.76)

4
v -
Ako e M3N'BAHEHO YCJAOBuero 1> —— Ce mnoayuasa fo=f,.

To3a pesyarat ce NOTBBPKAABA M OT NpHMepa.

3asucumoctra (3.70) NoKa3Ba, ye I'bBKABOCTTA ¢ He OuBa Ja Obe-
Zle Manaka, 3amOTO e Ce noiyyu fo>f, KoeTo e KpailHo Hexena-
TeaHo. B cbmoTo BpeMe ofade e H3AHIIHO KOHCTPYKTODHTE jAa ce
CTPEMAT 1A yBEeJNHYaBAaT B 3HAYHTE/HA CTENeH I'bBKABOCTTAa HA BHCO-
KOrOBOPHTe/Ad, Thi KaTo TOBa HAMA Ja JOBele N0 YYBCTBUTEJHO Ha-
MalfBaHE PE30HAHCHATA YeCTOTa HA O3BYYHTEJHOTO TANO, 4 AHHAMHY-
HaTa CTAGHJIHOCT HA BUCOKOroBopuTend uie ce wamanad. Or (3.75a) u
{3.75 6) ce BuxAaa,ue yBeauyasaHeto Ha ¢ ot 1,38.10—% xo Geaxpaii-
HOCT BOJM A0 HaMajsBaHe DPE30HAHCHATa YeCTOTA HA Q3BYYATEAHOTO
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tano ot 80 Ha 76 Hz, [lpu sananenus oGeM M JAHaMeTBD Ha BHCO-
KOTOBOpUTEAs Ype3 M3MeHeHHe Ha ¢ IO-HUCKA pEe30HAHCHA YecToTa
or 76 Hz ne moxe nha ce noiayum, pa3bupa ce, ako e NOCTOsIHHA Ma-
caTa Ha NOJBIXKHaTa CHCTEMA.

AKO B CBbllHA 3aTBOPEH obem Ce NOCTaBH BHCOKQOroBopuTtea ¢ no-
BHCOKa pe3oHancHa gecTtoTa (fp1=>50 Hz), Ho cwe chluara Maca, T. e,
¢ no-maska reekasocT (¢;=0,47.10—% mN-1), pesonancxata yecroTa
HA O3BYYHTENHOTO TaJ0 we 6bAe fo=88 Hz.

Buxnaa ce, ye pesoHaHCHAaTa yectoTa fo; HA O3BYYHUTENHOTO TAJIO
ceeysenuumaa crpsamo f, camo ¢ 10% npu yBesuuaBaye pe3oHaHCHA-
Ta 4YeCToTa Ha BHCOKorosopurens ¢ 6anso 70%.

B cayuas, Korato ¢,<<c, Ce Ka3pa, 4e € PEaNN3HPaHO 8830YVULHO
OKAY8AHe Ha MOABWIKHATA CHCTEMa Ha BHCOKOroBopHTe/a (KasBa ce
H QKYCMUYHO OKAYBAHE).

OT usBbpUIeHAd aHAMM3 MOXKe JAa Ceé HalpaBH 3aKJIOYEeHHeTO, ye
3a pealMsupane Ha HHUCKa pe30HAaHCHA YeCTOTa HA O3BYUUTEJHO TJIO
CBbC 3aTBOpeH oGeM e Heo6X0IUMO H3MOJI3YBAaHHAT BHCOKOTOBOPUTEE
na 6bBle C HOCTAaTBYHO HHCKA cOOCTBEHA PE30HAHCHA YECTOTA W Mal-
Ka 3BYKOH31bYBallla NOBBPXHOCT, @ 3aTBOPEHHAT 0GeM 1a Gbje TOMIM.

6. Katecmsed gaxmop

[Teasuat xavecTBeH (PAKTOP HA O3BYUHTEJHO TAJO ChC 3aTBOPEH
oGeM cwraacio ¢ ¢ur. 3.6 ce onpexens or CJeXHATA 3aBHCHMOCT:

Qr=-1 V@;’.N%\/l{( L) =any 1+ £ 6

B (3.77) e npuero, ue m'~m uir'~r. llpu Tesu ycnoBus Ka-
4YeCTBeHHAT (DAKTOP HA O3BYUHTENHOTO TAX0 (7 € TOJKOBAa NO-rOAAM
oT KayecTBeHusd (pakrop Ha Bucoxorosopurens Qr, KOJKOTO €  no-
ronfiMa Pe3oHaHCHATa YECTOTA HA O3BYYHTENHOTO THANO OT TasH Ha
BHCOKOTOBOpHTENS.

Or (3.77) ce BuknIa, Ye Qr Ine HMa Manka croiiHocT (6AM3Ka 10
Qrp) caMo axo ¢, HMa roiaMa CroiiHoct, T, e. o6eMbT V 1a Gbie
TOJISM,

CrnenosaresHo 3a peaiHsupaHe Ha O3BYYHTEJHO THJIO CbC 3aTBO-
peH ofeM ¢ HHUC'BK KaueCTBeH (DaKkTop € Heo6X0AUMO H3MNOJA3YBaHUAT
BHCOKOrOBODHTEJ Ja MMa HHCBK KayecTBeH (akTop H 06eMbTEHA
03BYYHTEJHOTO TAJNO JIa OBbIe roifaM. AKO Te3d yC/AOBUS He ca H3-
I'bAHEHH, TPAGBa Ja Ce THPCAT HAYHHE 32 JOMBAHUTENHO HaMaaAsBa-
He Ha Qr.

Bbpxy Kkasecrsenus ()akTOp oKasBa BAMFHME M TOJEMHHATa Ha
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eKBUBANICHTHATA 3BYKOM31'bYBANIA MOBLPXHOCT Ha BUCOKOTOBOPHTEJS.
Tlpu no-majKa NOBBPXHOCT HapacTBaneto Ha Qr cupsamo Qr, e B MO-
Mmanxa crened. []lo oTHouleHuWe Ha kavecTBenust GlakTop Ha O3BYUH-
reann Tena ¢ obem no 30 dm® noGpu pesyararH ce moayyaBaT Cb-
1O C BHCOKOroBOpuTean ¢ AuaMetsp 200 u 160 mm.

Bbpxy kauectBerufi (axkTop Ha O3BYUHTEJHHTE TeJa MOXe 12
ce Bausie MO pa3auuHH HauuHH, Tyk ce nmocoysa caMo Haii-yHHBep-
CaJlHAAT — H3MOJA3YBAHETO HAa 3BYKONOIVIbLalll MaTtepHaJs, ¢ KOHTO
ce 3ampi8a 06eMbT (MAH 4acT OT Hero) Ha o3Byuuresxoto Ta10. Ilo
TO3W HAYHH Ce yBeJHYaBaT aKTHBHUTE 3aryGH Ha TpenTsuiara CHCTe-
Ma Ha BHCOKOFOBOPHTENs M Ce yBeduyaBa I'bBKAaBOCTT2 Ha obeMa
(Hamanasa ¢),

KoanyecTBOTO Ha 3BYKOMOIbUWAIIMSA MaTepMas 3aBHMCH OT TOBa,
€ X0JKO TpaGBa Ja C€ NOHMXH QQr ¥ KaKkbB MaTcPHal Ce H3N0.3Yy-
Ba. O6ukHOBeHO TO ce ompejess onnTHo. Ha Hawud nasap ce npo-
JaBaT Bb3rJABHUUM OT sMOOJeH (Ha BiaakHa). To3u MaTepuast € MHO-
FO NOAXOAMAIL 332 3BYKONOTABINAILL MaTePHasl B O3BYYUTCJHHTE TeJa.
3a o6em 10 30 dm® e pocraTbuHo Ja ce MOCTABH MOMOBHUHATA OT
ChI'BP)KAHHETO HA €fHAa BL3rJaBuuua. 3a obeMm okoao 50 dm? Tpsad-
Ba Ja Ce TOCTaBM UAJa Bb3rJdapHHUA.

He ©6uBa na ce zalpaBsi, ue 3anbJaBaHeTO Ha o6eMa Ha 03BYyuu-
TEJHOTO TS0 CBC 3BYKOMOIVbLIAUl Marepya] BoAM J0 NPOM#AHA Ha
HauWHA Ha CBMBAHE M pa3pex/]aHe Ha Bb3JIyXa B HEro — MPOUECHT
CTaBa HM30TepMHYER BMecTo aAnabaTHyeH, B pe3yJraT Ha koeto =1
H I'bBKaBOCTTa Ha obOeMa Ce yResauyasa 1,4 nbrd. ToRa e eKBHBa-
MEeHTHO Ha ypeanyaBaHe Ha o6ema ma Tanoto ¢ 40 %, ¥Yseauuasa-
HETO Ha I'PBKABOCTTA HaMaisBa KauyeCTBEHHS (HaKTOp M pe3oHaHCHa-
Ta YeCTOTa Ha O3BYYHTeAHOTO Taao. Hanpumep npu ¢=1 Bvecro o6em
Vi = 28dm® me ce noayus wHosa crofinoct V=20 dm?®

(nurpa),

B, Egpexmusger wecmomen ob6xeam u HepasHoMepHOCM
HQ 4eCmOmMHaAma XapaKmepucmixa

Edextupnuar uectoTeH o6XBaT Ha BB3MPOM3BENK/IAHE HA O3BYUH-
TeJHHTE TeAa TpaGma Aa ce pasraex]Ja B J1Ba acnekra. [IbpBo Tpsb-
Ba Jla Ce OCHTYPH MaJlka HEeDaBHOMEPHOCT Ha 4YeCcTOTHaTa XapakTe-
puctuka B oGxBata or 100 mo 8000 Hz. B to3su oGxBat HepaBHO-
MEPHUCTTa Ce onpejless IaBHO OT HEPABHOMEPHOCTTA HAa H3MOJA3yBa-
HHTE BHCOKOrOBODHUTENH (KaToO H3BECTHO BJIMSiHHE OKasBa aKyCTHYHO-
1o odopMaenne), I'oaamo BiuAnMe o6Gaue oxasBa pasjenHTe/HUAT
GuATBEP. AKO HE € NpPaBHAHO KOHCTPYHpaH, TOH MOMXKE 12 npefn3BHKa
KaKTO MaJHHH, Taka H BDBPXOBE B 4YeCTOTHATa XapaKTePUCTHKA U C
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ToBa 1a ce yBeaWyH HepaBHoMepHoctTa M, [Ipu u3nmos3ysane ua mo-
'Beye OT eJHH BHCOKOTOBOPHTEJ 332 Bb3UPOH3BEHKAAHE HA AajeH moj-
o6xBar (C LT J1a Ce YBeAUYH HOMHHAJNHATA MOIIHOCT) CbLEeCTBYBa
ON4acHOCT OT HHTepdepeHunH, KOMTO CbHIO MOXKE f1a NpenusBUKaT
nofizaTa Ha BBPXOBE ¥ NAJMHA B YeCTOTHATa XapaKTepHcTHKa. M3-
NON3yBaHKTe BUCOKOTOBOPUTENIH 33 BB3NPOM3BEXKAaHe HA DaAsTHYHHTE
nogoGxBaTy TpabBa Ha Cb3KaBaT CPEIHO 8BYKOBO HAaJfraHe, 4Yuero
HHBO Jla He ce€ pasjuyasa noMexay cH c noseye ot 1 dB B uacrra
ot o6xsara 100—8000 Hz, koiiTo BB3MpoM3BexxAa CbOTBETHHST BH-
COKOTOBODHTEJI.

B wectornus obxsar mon 100 Hz edexrusHocTTa Ha npeoGpa-
3yBAHE 3aBMCM OT THNA HA aKYCTHYHATa CHUCTEMAa HA O3BYYHTENHOTO
TS0 — 3aTtBopeH 06eM, ¢ $a30HHBEPTOP HWJIH C macuBHa MemGpaHa,
TlosyuyaBapeTo Ha Bb3MOMHO MO-HHCKA MOJMHA TIPAHHYHA 9€CTOTA MNPH
3ama3BaHe Ha yCJOBUATA 32 MaKCHMalHO IJIOCKA XapaKTepucTuka Oe
JOCTaTbUYHO 3a1bAOOUEHO aHANUIUPAHO.

lopuaTa TpaHMYWa YecTOTa Ce ONpeless €NHHCTBEHO OT TasH Ha
BUCOKOroBODHTENS, KONTO € npelHa3HayeH Ja BB3NPOH3BEKAA BHCO-
KHuTe yecToTu (NOHe TeopeTHyHo). Ha npakTHka H3BeCTHO BAUSHHE
OKa3Ba JeKOPATHBHOTO OhopMsiHE Ha O3BYYHTENHOTO THAO — HAMH-
pammara ce npej BACOKOTrOBOPHTe/A JeKOPATHBHA pelleTKa oT mJjaT, Me-
TaJI, IVIaCTMaca MaH APYr marepuan. XKenareano e TO3M eNeMEHT Aa
He oxa3sa BJAMSIHHE BBPXY KayeCTBEHHTe [10Ka3aTeJdd HA O3BYUHTEJ-
HoTO Tano. [lpeau BcHyko TOM He GuBa Ja MOrJblla 3BYKOBa eHep-
TUSl, KaKTO Ce KasBa, fa O'bjie aKYCTHYHO mpospayeH. B To3u cMmuchA
3a N00pH ce mpHeMaT MEKODaTHBHHTE e/JeMEeHTH, KOHTO HaMma/dasaT
HUBOTO Ha 3BYKOBOTO Ha/draHe 3a curHaau c¢ decrora 20 kHz c¢
He noseye ot 0,5 g0 1 dB. MeraiguTe U NJIACTMAcCOBHTE peLUSTKH
npe;1H3BHKBAT ¥ HHTepdepenunu 3a curHanute c yecrota Hax 10 kHz
H € BB3MOXHO Ja NPeJU3BHKAT bJAGOKA NMajJHHA B YeCTOTHATa Xa-
pakTepuctuka (Ham 10 dB) c mHoro ctpbMmHH ckaoHoBe. TakuBa siB-
JeHusl ce HaGmoAaBaT MO-uecTO NPH pelIeTKHTE C KPBIIM OTBOPH,
nopald KOeTo e 3a NMPeANOYUTaHe Mpel BUCOKOUECTOTHHMTE BHCOKO-
roBOPHTENIH Ja Ce M3MoN3yBaT AEKOPATHBHY DEIeTKH C OBaJHH HIH
KBaJ1PaTHH OTBODH.

2. Yyscmsumeanocm

C’bI‘JIaCHO H3HUCKBaHAATA HA HAUHOHAJMHUTE HH CTaHAapTU3auHoH~
HU JOKYMEHTH, a CbUl0 M HA peIuna YyxJecTpasHH cTraHizap-
TH HAH MEXKAYHApOAHH JOKYMECHTH CBbC crauuapmaauuorieﬂ HJIH
npenopbUNTE/IEH XapakTep UYYBCTBHTEMOCTTA HA O3BYYHTEJHHTE Te-
Jia ce onmpeAeas B weCTOTHHA ob6xBar ot 250 xo 5000 mau go 8000 Hz.
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B T031 06XBaT 4yBCTBATEJHOCTTAa HA O3BYUATEJIHOTO TA/MO C€ onpe-
Jeas NpefMMHO OT YyBCTBHTEAHOCTTA HA H3M0/3YBaHHUTE BHCOKOI'GBO-
pures. B 06JacTTa Ha HHCKHTE YecTOTH BBPXYy HYBCTBHTENHOCTTA
OKa3Ba H3BCCTHO BJMSHHE M BUIBLT Ha aKYCTAYHOTO odopmsHne, a Cb-
(0 M H30paHuTe MapaMeTPy 3a CHCTeMaTa, HO TO He € 3HAYUTEJdHO
u ce orHaca’3a o6xBara go 800—1000 Hz.

0. Heauneiinu u3xpussigarua

Bimsnneto na ofeMa Ha 03BYUYHTEIHOTO TAAO BBPXY HeJHHeHHH-
T€ MY H3KDHBBaHUA € 3HAuMTeaHO. B o6nacTTa Ha HUCKUTE 4YECTOTH
HeluHeRHUTEe M3KPHBABAHUS Ha O3BYUYHTENHOTO THJIO ChC 3aTBOPEH
ofeM Ca 3HAUYHTENHO MO MaJAKM OT Te3W HAa BUCOKOTOBODUTEaf. 1OBa
€& ABMKH Ha 0OCTOATEACTBOTO, 4G I'bBKABOCTTA Ha ofeMa JHHeapu-
3Hpa 001aTa r'bBKaBOCT HA CHCTEMATA U Ye I'bBKABOCTTA Ha NOABHK-
HaTa cuUcTeMma Ha BHCOKOrOBOPHTEJS € 3HAUYUTEJAHO MO-roJsMa OT Ta-
3H Ha 03ByuuTeJHOTO Tso. [1pn mo-Maibk 0GeM Ha O3BYYHTENHOTO
TANO Heropara TpPeOTdAU{a CHCTEMA UIE TPErd C MO-MAJKH aMIIATY 14
U HeJuHCHHHTE M3KpHBsiBaHHA B 00JaCTTa HA HHUCKHTE 4eCTOTH e
GbaaT 1O MadkH. Bmxiga ce, ye BaasHHETO Ha o0eMa HAa 03BY4UTEN-
HOTO TAJO BbpPXY MapaMeTpHTe My € pasadyHo. 3a HHMCKa pPe30HaHC-
Ha ueCcTOTa M HUCHK KadectBed (akTop e HeCe6XOAUM roJaM obeM, a
33 TO-MaJIKu HeJUHeHH! H3KPUBABAHYUA B 06AaCTTa HA HICKUTE YECTOTH €
HeoGxoauM Maabk o6em. Cle10BaTeNHO KOHCTPYKTOP'BT HA 03BYUHTE/HH
Te1a Tpa6Ba Aa TBHPCH ONTAMYMA MEWIY Te3d NPOTHUBOPEYHBH H3HC-
xBauus. EcTecTBeHO TO34 ouUTHMaleH o00eM 3aBuCH OT pasMepure
#a Bucokorosoputeas. KoHorpyupaHuTe OT  pasauudd QUPMH rossm
6poii o3syyuTeaHd Tela AaBaT J0CTAaTbuyHO OCHOBaHue J1a ce 0500-
uatT pesyJarataTe H Aa ce Rale B taba 3.1 crefHara npenopuka 3a
ontumanen ofeMm VV,,; HA O3ByUHTeJHHTE TeJa B 3aBHCHMOCT OT HO-
MuBaMHHA AHaMeTbp Dyow Fa BHCOKOTGBODHTE/S:

Tacauua 31

t
' l i ' -
mm I 125 IGO‘ 200 @ 230 315
|

!
| Vopr » P dms 8§—12 ' 1418 20—25 30—35, 45—60

Henunelinure H3KpuBaBaHus NPH o3syuHrejndre Teaa ¢  (asouH-
BEPTOpP H C macusua MemMOpaHa 33BHCAT B 3HAUMTENHA CTEMeH OT H3-
Oopa Ha cucremarta OT [apamMerpH W Ha BHAa Ha 4eCTOTHaTa Xapak-
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tepucThka. IIpu yectorarta, 3a KOSTO BXOAHHAT HMIEJIaHC INOJydyaBa
MHHHMYM, HeJHHEHHHTe H3KDHBSIBAHWS HaMajsBaT mopajH TOBa, 4ye 3a
Tasy yecToTa aMiVIHTYAaTa Ha TpenTeHe Ha MmemOpaHaTa € MaJka.

B obaactra Ha cpefHUTe W BHCOKHTE 4YeCTOTH HEJHHEHHHTE H3-
KPUBSIBAHUST HAa O3BYYHTEJHOTO TSJIO C€ onpenessTnpeldMHO OT ca-
MHTE BHCOKOIOBODHTEJH, aKYCTHYHOTO Od)OpMSIHE He OKa3Ba BJAMAHHE.

¢. Hacowencem Ha o038ywumeanume meaa

Hacoyenoctra 3a pajeHa 4yectora ce Onpenejs eNHHCTBEHO OT
pasMepure Ha BHCOKoropoputeaute. HarecTHo Baufinue Moxe 4a Oka-
We aKyCTHYHOTO O(OPMSIHE Ha BHCOKOUECTOTHUTE BUCOKOTOBOPHUTENH.
AKO Te3H BHCOKOrOBODHTEJH Ceé MOHTHpPAT OT BbTpelHarta CTpaHa
Ha JHUEeBaTa J’bCKa HA O3BYUHTEJHOTO THJO, OTBOPBLT B JBCKATA
uie npeacTasisBa Pyop, KOHTO yBeaHYaBa HACOYEHOCTTa HAa BHCOKO-
roBOpUTENHUTE., 3aTOBA BHCOKOYECTOTHHTE BHCOKOTOBOpHTEJH (0cobe-
HO KYNOTHHTE) Ce MOHTHpAT OT npejHaTa CTPaHA Ha JIMIEBaTa LBbCKA.

ac. Tlpexoonu npouyecu

3a 03By4HTEJHO TAJO CbC 3aTBOpeH o00eM Te ce onpegetar
FJIABHO OT KayecTBEHHS (axTop — KOJKOTO MO-HHCBK € KauecTBeHH-
a7 (akTop, TOAKOBA MO-KpaTKH e ObAaT NPeXOIHUTE Hpouecd. 3a-
IbABaHETO Ha 00eMa Ha O3RYUHTENHOTO TANO CbC 3BYKOMOTMIbLIALL
MaTepHal HAMaJsiBa NPOJAB/DKHTENHOCTTA Ha NMPEXOAHHUTE NPONecH, Thil
KaTo yBeJHyaBa akTHBHHTE 3aryGu Ha CHCTEMaTa ¥ HaMajlsBa KayecT-
BeHHs1 (aktop. OsByauTesHo Taa0 6Ge3 3BYKONOrAbLIALY MaTepHan
Bb3NPOH3BekKJa TBbpPAe Pa3sMasaHo, HEACHO JaleHa MY3HKalHA Kap-
THHA NMOPaAH 3HAYHTEJNHATd NPOABKHUTENHOCT HA TPEXOJHHTE Mpone-
ci. Caen nocrapsHe Ha 3BYKOMNOrablUAL, MaTepHal Bb3NPOU3BEWIa-
HETO CTaBa YUCTO H fACHO, 3aHIOTO NPEXOJRHTE NPOLECH ca CTaHaJd
KpaTKH.

[TpexonnuTe npouecH npu 03BYUHTeJHHTE Telda € (a3oHMHBEpPTOD
3aBMCAT OT BHja Ha n3bpaHara uyecToTHa xapakrepuctuxa. O3ByuH-
Tenyd Tesa, YWHTO YeCTOTHH XAaPAaKTEPHCTHUKH UMAaT MO-NJaBeH Xapak-
Tep B 06XBaTa Ha HUCKHTE YeCTOTH (OKOAO H MOX f3), UMAT U NO-KPAaTKR
NDeXOMHU MPOLEeCH, T. €. UMAT No-400pa nNpexoaHa XapaKTepHCTHKA. AKO
HM3UCKBAHUATA K'bM MIPEX0/HATA XaPaKTEPHCTHKA Ca ToJeMy, 61 caeaBano
Jia ce NpHeMe YeCTOTHATA XaPaKTepUCTHKA HA O3BYUNTEIHOTO TAJO 12 Ch-
OTBETCTBYBA Ha BHCOKOYeCTOT2H (BHAT bp KBa3u-baThpBopT Or TpeTu pea.
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Pas6upa ce, nmonoOpssaneTo Ha MpexoAHaTa XapaKTepPUCIHKa e 3a
CMeTKa Ha BJIOIUAaBAHE BbL3NPOH3BEKAA HETO HAa CHIHAJWTE C HHUCKa
YecToTa, T. €. 33 CMeTKa Ha CTecHABaHe Ha yecToTHHs oOxBar. O3By-
YHTENHO TSVIO, SHATO YECTOTHA XAPAKTEPHCTHKA CHLOTBETCTBYBA HAa BH-
cOKouecTOTeH (uATHD Ha DarbpBOPT OT UETBLPTH pEA, MMa I10-106-
pa npexojHa XapaKTePUCTHKA OT O3BYYNTENHO TSJI0, YHATO JYeCTOTHA Xa-
paKTepHCTHKa CbOTBETCTBYBA Ha (PHUATLD Ha UebUIEB OT yeTBbPTH pes’

[IpexomHUTE NpOLECH MPU O3RYyUUTEAHHATE TeJja C MACHBHA MeM-
Opana ca NOJ100HH HA TE3W fIPH 03ByYuTeIHHTe TeJa € (Da30HHBep»
TOp. Oco6eHOTO TyK €, Ye NPOIbMKUTENHOCTTa Ha NPexoJBHTe Tpole-
€M 3aBHCH OT CTOHHOCTTA Ha 0Go6igeHus koeduuuesT &. AKo § e MHO-
TO ToaaM, NPOABLKUTENHOCTTA Ha (peXORHUTe HNpPouecH Ha O3BYYH-
TEJHO TAJMO C MacMBHA MeMOpaHa € efHaKBa C Ta3u NPH O3BYYHTeN-
HO TA0 C (pasouHeepTop. AKQO & UMa CPaBHUTENHG MaJKa CTOHHOCT,
NPOLBMKUTENHOCTTA Ha TPEXONHHTE DPOUECH ce yBeauyasa,T. e, fpe-
XOL1aTa XapaKTepHCTUKa ce Bjowasa. UHCTOTO MpPO3pavyHo BB3NPO-
v3BEKJAHEe Ha MY3HKAJHUTE NPOrpaM# HM3HCKBA O3BYYHTENHHTE TEJa
Jla UMaT KPATKU Tpexoinu npouecH, Tosa e ole eAHO CboOpaxeHHe,
Hasaralo [pPY O3BYYHTEJHHTEe Tena ¢ HacHsHa MeMOpaHa jga ce H3-
HCKB4 KOJIKOTO € BB3MOXHO Mo-rojsma cToiHocT Ha 8.

3.6. BJUMAHUE HA BMJA HA AKYCTUYHOTO OPOPMAHE
BBHPXY YECTOTHATA XAPAKTEPUCTUKA
HA O3BYYHWTEJIHUTE TEJIA

HesaBucumo oT THma Ha O3BYYHTEJHOTO TI10 (3aTBOopeH obeM, €
<¢a3ouHBEPTOP WAM C macHBua MeMGpaHa) HeroBaTa KyTHA MOKe XA
ce o(popMH 1O Pasanyed HauWy, TS MOXe Ja pecTaB/IABa eaHa HJH
Ipyra reoMeTpuyHa ¢urypa. YcraHoBeHO e, ye dopmara Ha KyTusTa
OKa3Ba BJHAHNE BBLPXY XOJa Ha UeCTOTHAaTA XapaKTePHCTHKA HA 03-
BYYHTEJHOTO Taso. [1o-06CToHHO wu3CjAeIBaHe 0 TO3U BBOPAC € Mpo-
pen Xapu Oncon [32]. To# e nscaepsan 12 Buna akyctudd# odopMs-
HHS, KATO 32 3BYKOUSTOYHHK € M3NOJ3YBaJ eJUH BHCOKOTOBOpUTE] C
MHOTO Ma/'bK juamMeTsp Ha MeMOpanara — okoJo 22 mm, Mem6pa-
Hata e O6wja ¢ kouycua ¢opma. MacnegBanusta ca npoBexeHd B
o6xsara ot 100 no 4000 Hz. [lopangun Mankute pasMepH Ha BHCOKO-
roBOpUTENS TOH H3IbYBA HEHACOUEHO B M3cjejBaHHd 06XBAT — MO-
HUKABaHeTO Ha Waabupanetro Ha 90° oT ocTa cNpAMO H3JAbUYBAHETO
no ocra e 6uno camo 1 dB. Macsensanuara ca 6unm npoBenend npH
€JHAKBH YC/OBWS, KaTO H3MEPBaHMsiTa ca NPOBENEeHM B 3BYKO3ar.ay-
IIleHa KaMepa B YCJOBUSIT@ Ha CBOOOJHO 3BYKOBO mnoJje. Bucoxorogo-
pUTeJAT e Oul 3aXpaHBaH CbC CHHYCOHIAJIEH eNeKTPUYeCKH CUTHA.
Kyrunte ca Guan u3paGoTeHM OT MeTad, 3a [a He MOrALLIAT eHep~
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rHsE OT 3BYKOBMTE BBJHM, KOUTO OTpPa34BaT. [10 Takbs HaYUH BJUS-
HMETO Ha HHTep(epeHLHOHHHUTE ABJENUd e €€ MPOoABABa NO-OTYCT-
auBo. Tyk mie ObJAT ZAZeHHM HAKOH OT IMOAYYEHHTE pe3yJraTy.

a. Cepuuna xKymus

UectoTHaTa XxapakTepucTHka e paanena Ha our. 3.26 a. Buwna
ce, ue B o6xpata or 100 ;0 600 Hz nuBoTO Ha C'b31aBaiHoTO 3BY-
KOBO Hajdrahe Hapactsa o6wo ¢ & dB, caex koero oCrasa n04TH
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nocrossiHo xo 4000 Hz. YecroTHaTa XxapaxTepHcTHKa € I1aBHA, HAMa
Bbpxose u maauun. Hefinuar xom ce Awmxn Ba Juncata Ha OCTDH

BbLPXOBe, B KOWTO Ou Ce NMoJY4YHJ PA3BK NpexoJ, HA OTpas3sBaHe Ha
3BYKOBHTE BbJHH.
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6. Lluaundpuuna kymus

BucoxoroBopuTeaaT € MOUTHDAaH B CpejaTa Ha €JHa OT OCHOBHTE
Ha U#JIHHABpa. YectoTHaTa XapakTepuCTHka € Jajena Ha dur. 3.266.
Kakro ce Buxza, TS € MHOTO HepaBHOMepHa — ofuaTa ¥ HEpaBHO-
meprocT e 11 dB. XapakTepHo 3a Hesl € Ha/lHYHETO Ha BBLPXOBE H
najHHY, KOUTO ONpeje’ AT roJsgMara HepaBHomepHocT. Te cBupeten-
CTBYBaT 3a CHJHH uuTepdepeHury MCEKIV HPEKHTe 3BYKOBH BbLJHA
W OTpaseHHTe M 3a Ds3bK mnpexod B pbOoBere. OCHOBHO BaHAHWE
oka3sa OCHOBHHAT DBO, KOHTO MMa (popMaTa Ha OKPBKHOCT.

8. Lluaundpuuna kymus

Bucokoropoparesst e MOHTHPAH B cpejara Ha OKOJHATa MOBBPX-
HHUHa. HecToTHaTa XapaKTepHCTHKa 3a TO3H caAyuail e nadeda Ha ¢ur.
3.26 8. Buxna ce, ue 19 e MHOro no-nn0cka, BbPXOBETE W NajJHHI-
Te ca no-cna6o mapaseny. O6marta HepaBHOMepHOCT e 6 dB. Marnax-
JlaHeTO HA XapaKTepPHCTHKATa CNpAMO LHJIMHADHYHA KYTHS, B KOATO
BHCOKOIOBOPHUTEAAT € MOHTHPAH B OCHOBATA U, C€ IbJXKH HA MO-MaJ-
KOTO pbrboBe — OKOJIO BHCOKOTOBOPHUTENS MMd eJHH nosc 6e3 pbo-
B&, a OT ropHara H JloJHaTa MY cTpaHa ca pbOoBeTe Ha OCHOBUTE

2 Kymus ¢ gopmama Ha npagoszesen napaaerenineo

BHCOKOTOBODHTEAAT € MOHTHPAH HeCUMETPUYHO Ha ejHa OT Mo-
TOJIEMUTE CTEHH HAa KyTHATA. YeCTOTHATA XapaKTepUCTHKA € NoKasa-
Ha Ha Qur. 3.26 2. Buxzaa ce, ye ToBa e Raii-uecTo cpeilaHara ye-
CTOTHA xapaKTE€PHCTHKA Ha MPOH3BeXJaHNTE O3BYyYATENHH Tena, K
TOBAa € eCTECTBeHO — (opmara Ha KyTuaTa ChBNaja C HaH-4ecTo
u3no/3yBayaTa 3a 03Byuuteauurte Tesa. O6uara HepaBHOMEPHOCT HE
e ronaMa — okoqao 7 dB. Oxoao 320 Hz uma enmn MakCuMyM, caef
KOHTO C/elBaT HAKOJKO MUHHMYyMa H MakCMMyMa C HErojasMo OT-
KJIOHCHHE OT CPeJAHOTO HHBO. Ta3W XapakTepHCTHKA € Mo-JoWa OT
XapaKTepHCTHKAaTa, KOATO ce MmoJyd4aBa ChC CcdepHyHa KyTus, Ho’e
no-go6pa OT XapakTepuCTHKaTa npH cayyair 6. OOscHeRHeTO 33 Xoaa
Ha XapaKTepHCTHKATA €: PascCTORHHETO OT BHCOKOTOBOPHTENs N0 pas-
JUYHHATE TOYKH Ha pbOoBeTe € pasAuyHO H HHTepdepeHuHuTe SABJIEHAT
He ca spKO HM3padeHH.
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0. Kymusi ¢ gopumama Ha npecetena nupamuda u npasossie
napaaeaenuned

Bucoxorogopuresnar € MOHTHpAH HA MaJKaTa OCHOBa Ha Tpeceue-
HaTa n@paMuaa, HECUMEeTPHYHO MO HanpaBJeHHE HA NO-IbJArata CcTpa-
Ha Ha Ta3yu creHa, YectoTHaTa XapakTepHcTHKa e jajesa Ha QHr.
3.26 0. Buxna ce, ye T8 e MHOro 6/au3xa 10 YeCTOTHATa XapaKTepu-
CTHKa, KOATO ce noJyyaBa cbc cepnina kyrtus. Tosu xon ce obsc-
HABa C HaKJOHEHHTEe CTeHII Ha [peceyeHaTa MHPaMHAd, KOUTO CIO=
Marat sa no nJaBeH Ipexoj Ha OTPaXCHWUATA HA 3BYKOBHUTE BEJHH.
ObmaTa HepaBHOMepHOCT € okoqo 7 dB, Ho B ofxBara or 300 xo
4000 Hz e He noBeue ot 2 dB.

B saxmouenue moske fa ce xawe, de (HopMmaTa Ha KyTHATa Ha
03BYYHTEJTHOTO TAJ0 MMA ChllleCTBEHO 3HadeHye 3a (OpMHpaHe Ha ye-
croTHara xapaxrtepuctuka. Ot 3HayeHie € CbUIO Taka M MACTOTO Ha
34KperBaHe Ha BUCOKOIOBOpUTead. SIBJeHUATA Ce YCJIOXKHABAT Olle
noBede NPH K3MOJ3yBaHE HA MOBEYE OT €JHH BHCOKOTOBOPUTEJ, OCO-
6eHO aKO Tesu BHCOKOroBopuTead GYHKUHMOHUPAGT B €JIMH H CBbIM
yecToTeH 0O6XBar.

[Tose3o e ga ce uUMaT mpeasun CJAeJHUTE OCHOBHH NPENOPBKHU:

BHCOKOFOBOPUTEJAT He TPAGSa j1a Ce MOHTHPA CHMETPHYHO B KYy-
TUA, KOATO uMa oOCTpUd pPbOOBE;

XKeJaTeqHo € KYTUHTe HA O3BYUHTE/JHUTE TeJa Aa ce H3paGoTBar
€BC 3a06/a€HH PBOOBE, OCOGEHO CTPaHUUHUTE (MO-IBACUTE).
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THABA YETBDBPTA

KOHCTPYUPAHE HA O3BYUYMTEJIHH TEJIA
3A JOMAILIHO MNOJI3BAHE

4.1, EJHOJIEHTOBH O3BYYHUTEJIHHK TEJA

[MpuHuMIHATA KOHCTPYKUMSA HA €1HOAEHTOBO O3BYUHUTENHO THAAQ ChC
sarBopen ofeM e najeHa Ha ¢ur. 4.1,

Exnnonenrobute o3syunTeqHH Tela ca u3rpaiesu ot xkytua  (aky-
CTHYHO O(OpMsAHE), eHH HWJIH NOBeYe BUCOKOTOBOPHTe/]d 2, H3BOAEH
IIHYP CBC CHEXUHHTEN 3 U JIHUEB HeKOPaTHBEH eJEMEHT — peleTka
OT naar, MeTas, TOJHCTUPOJ WM Apyr nogoGen matepuana. B oGema
Ha O3BYYHTEAHOTO TSJO CE€ MOCTa-

B 3BYKONOIMBILAL, MaTepHad.

Bucoxorosopureaute (ako ca no-

Beue OT e[(UH) Ce CBBP3BAT Mapa- IO OI TS
JIeJIHO W/ NOCJAeJOBaTENHO H HA
BCHYKH Ce MOJaBa LEIHAT YecTo-
TeH CNeKTbP OT eJeKTPHYECKH
CHIHAJIY, C’bOTBETCTBYBAI Ha Bb3-
NPoM3BeXKAAHATA MY3UKAMHA HaH
TOBOpHA nporpama.

3a npaxkTHyecka  peanusauud
Ha €/IHOJIEHTOBH 03BYYHTe/JHH Te-
J1a cé H3MOJ3YBAT IWHPOKONEHTOBH
BHCOKOTOBODUTEH, KOUTO OOHK-
HOBEHO 11e OTroBapAT Ha H3UCKBa-
tmara sa Hi-Fi xnac. 3artosa
€/lBOJICHTOBHTE 03BYUHTENHH Teaa
Ce XapaKTepusupaT CbC CPaBHH-
TeAHO HUCKH KaueCTBEHH TOKa3a-
TeJH W Ce MPHYUCAABAT KbM Ka-
TEropusTa 03ByYUTENHHE TeJ1a 32 06- dur. 4.1
ma ynorpe6a. M3anoasysar ce npe-

AMMHO 32 KOMONEKTYBaHe K'bM PalHONPHEMHH YCTPOHCTBA, Te/IeBU3HOHBH
NPHEeMHHLH, rPaMO(OHH H YCH/IBATENH B MOHO- H CTEpPEOH3IMbJHEHHE OT
BTOpH M TpeTH kJac, Haii-4ecTOo €IHOJEHTOBHTe O3BYUHTENHH Tela
¥MaT CPaBHUTENHO rOJIiMa WyBCTBHTE/IHOCT 3a CMETKA HA MMO-TECEeH de-
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CTOTEH 00XBaT M MO-roJieMu HeJHHERHH HskpuBsiBaHuda. [lopanu BH-
COKAaTa MM YyBCTBHTEJIHOCT Te CH3AaBaT CPABHHUTENHO BHCOKO HHBO
Ha SBYKOBOTO HaJsrase NpH KOHCYyMHpaHe Ha MaJjka e.nempuqecxa
momaocT. 3aTOBA ce W3MOA3yBaT KbM YCTPOHCTBA C Majkd M3XO/JHa
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MonHocT. Tesu ‘03ByuUMTeNHH Tesa Ca 0GHKHOBEHO c HerosaM obeM H
yecTo MoraTr Aa ce BMECTST MeX1y Kuurure B OuGanorexara, OcHOB-
HOTO NPK TAX € HHCKATa HM leHa.

TIpoMHIIIEHOTO NMPOHU3BO/JCTBO B ACOPTHMEHTHT Ha npouaaexcnaﬂu-
Te eJHOJICHTOBH O3BYYMTEJHM Teaa He ca roseMp. B Haluata crpana
ce mpou3BexJa camo 03ByyuTeaHo Taao Tan OTM2-07, koero fpuHA L«
aexy kbM To3u kJjac. OcHOBHUTE My DNapaMeTpPH €& HacmnopTHA
mougaocT 6 W, HoMuHanen yectoteH o6xsar ot 100 no 15000 Hz npu
HEePaBHOMEPHOCT HAa YECTOTHATa XapaKTepUCTHKA He noseue ot 14 dB,
XapaKTepPHCTHYHA YYBCTBUTEJHOCT, He no-Manka ot 0,6 Pa W04, kpe-
(HUUHAEHT HA XaPMOHHYHM H3KPUBABAHHA, HE FO-TOISIM OT 3 0/p. HQMH-
HaduusT My HMnesanc e 4Q. UecroTnata My XapaKTepuHCTHKA, CHETA
nput 4 W Ha 1 m no ocra, e fafeHa Ha ¢ur. 4.2, KbReTO Ca, JAALHH
H X2paKTEPHCTHKATE Ha BTODHA H TpeTHa xapMoeMK. [locoucuure na-
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paMeTpH Ha O3BYTHTENHOTO TAJO ca ¢aKTudeckn uamepens. Ilacmopr-
Hata MOUIHOCT Moxe Jia ce mpueme 3a 8 W, Ilpen Bucokorosopurensi
€ 0CTaBeHa peflieTka OT XeKOpPaTHBEH ILIaT.

C npousBexnaHuTe OGbATaPCKH IIHPOKOAEHTOBH BHCOKOI OBODHTE-
M MOTAT Jla Ccé KOHCTPYHpaT H nu3paboTarT B JOMAIllHH YCJ/OBUS eHO-
NEHTOBH O3BYUHTEJHH TeJla CbC 3aTBOPeH o0eM, ¢ KOWTO 1a ce fo-
JOOGDH 3ByueHeTO Ha NPHTEIKABAHO DPAJHOTEXHHUECKO YCTPOHCTBO —
paluonNpHeMHHK, TeJeBU3HOHEH NpHeMHUK, rpaModon m ap. O3Byuu-
TEJHO THJIO CbC 3aTBOpeH ofeM e BB3NPOU3BEXKIAA MHOrO MNo-106pe
MY3HKAaJHUTE MPOrPaMH, OTKOJKOTO MOHTHPAaHHAT K'BM KYTHATA BHCO-
KoroBoputes. [lopy m npu H3NOA3yBaHe Ha cbUIMS BHCOKOrOBOPUTEN
e ce noay4yu no-1o6sp edexr.

3a 03BYuHTeJHHUTE TeJa, KOUTO ¢4 OGEKT ' Ha H3YMCJeHHEe B KHHU-
raTa 4 He ce NPOHM3BEXJAT y Hac (HIMAT NPOMHUIIJEHO THNOBO O3HA-
yeHue), € BBINPHETO CAELHOTO O3HadeHHe: mbpsa undpa — Opoit Ha
aenture ; OT — oapyunrenno tano; Ape nudpH, NOKa3BalH nacnopT-
HaTa MOIHOCT; UH(ppa, onpe/jensiuia NOPEAHHR HOMEDP OT AaAeH THIL

Ednoaenmoso o3gyuumenno msao mun 10T6-1. Usnoasysa ce
KPBbrbJd BHCOKOTOBODHTEN C HOMHHAJEH AuaMeTsp (P 125 mm THn
BK0822. Tlo panennte B rsi. | 1aHHW Ha BUCOKOrOBOPHTENS MOXKE Ja
ce n3bepe o6eM HA O3BYHHTEJHOTO THJO H Jla CE ONMpeldesiH KaKBH 1le
6bpar napamerpure My. [lo-noGpe e ofaue ja ce 3ajajne pe3oHaHCHA-
Ta MY 4YecTOTa, KOATO NpH O3BYYHTEJHHTE TeJa CbC S3aTBOpeH obeM
rapaHTupa B 3HAUATEJHA CTeTeH AOJiHaTa rpaHHYyHa udecTota. Ako ce
npueMe 3a 3a10BOJUTENHA 10JHATA IPaHKYHA YecToTa (Ha HUBO— 10 dB)
aa 6bae 80 Hz, ToraBa pesonaHcHaTa YecTOTa HA O3BYYHTENHOTO T~
a0 moxe Ja ce npueme 100 Hz. 3a eksuBanesTHaTa I'bBKABOCT Ha 0ofe-
Ma M Ha BHCOKOTOBOPHTEJs ce moJayyaBa C,.=0,48.1073mN"1. 3a
I'bBKaBOCTTA Ha 00eMa Ce MOJNYYABA Cyup=Cx =0,96.1072mN™, a
o6embT € V=5,4 dm3.

B nefictButenHocT 06eMBbT MOXKe Xa Gble H MaJKO NO-MaNBK, Thil
KaTo B Hero e Ce NnocTaBH 3BYKONOIJIBIIALN Marepuall, B pe3yarar
Ha KoeTo ce HamaJssBa ¢, a oTrTam H o6embT V, Pasmepure Ha Ky-
THATA Ha O3BYUHTEJAHOTO THJIO ca AaneHH Ha ¢wr, 4.3%. [1pH Tesu pas-
MepH 0GeMbT Ha KyTusrtame 6bre V=5,12 dm?. Toit e nocrarbuen
3a moanyuaBaHe Ha uabpaHarta J0MHA rPaHHYHA YyeCToTa. 3a 3BYKOMNO-
rAbIIal MaTepuas Moxe Ja ce H3MoJ3yBa smOo/ieEOBa BaTta, MMHeE-
paiHa BaTa, U3KYCTBEH NamyK H JAPYr¥u nonobuu Mmarepnanun. B Ttosa
03BYYHTCJHO THJO € AOCTAaTbYHO Ja ce noctask 50 g 3ByKONOrabLLALL
MartepHant.

KyTtusita Moxe na ce uspaGoTd OT mmepniaar ¢ xe6esuna 10 mm

* Beuukd pasMepM Ha KyTuWTe Ha O3BY4uTeAHMTe Tena €a B mm.
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HJIH OT MJO4YH OT A'bPBECHH dacTHliy (TaNAUHT) ¢ nedeanHa 8—10 mm.
BbHiuinara nosbpxHOCT TpsiGsa na ce (PypHHpPOBa, a MOWe W Ja ce
ONBETH C uYepHa JakoBa 6os. [IpHHLUHIHATA KOHCTPYKUMS HA KyTud-
Ta e naneHa ua ¢ur. 4.3. OTBOPBHT 32 BACOKOTOBOPHTENS HA JHUEBA-
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Ta NOBBPXHOCT HA KyTHATA TPAGBA la Ce pPa3MOJOXKH HECHMEeTDHUHO
no BucoyuHa. ToBa cromara 3a H3rJax/JlaHe Ha YeCTOTHaTa Xapakre-
PUCTHKa Ha O3BY4YHMTeJNHOTO TAJj0. JluueBata yacT Ha KyTHsla TpAO-
Ba Ja Ce& OUBETH C yepHa JakosBa God. CbC cbuiaTa Gosi TpabGBa na
ce OlBeTH W BUAMMATA JiHLEBA NMOBBPXHOCT Ha WIACHTO HA BHCOKOro-
BOpHTeNd (aKO He € onBeTeHa OT 3aBOJa -NPou3BoAuTeN). ToBa ce
Hajara or eCTeTHYHH ChOGpaKeHus — Na He INpOo3uPar Mpes IeKo-
parHBHara pewleTka OJecTAMH METAMHH YaCTHIM HAY HEPaBHOCTH-
T€ 10 NMOBBPXHOCTTA HA KyTHATA.

BucokoroBopureast TpsGBa aa ce 3akpenH JjuueBo (OT BbHIIHATA
CTpaHa Ha KYTHHTa) C pamuAHH (CaMoHaps3Baul¥) BHHTOBe, Mekay
BHCOKOTOBOPHTEMAS M KyTHsATa TPAGBA Ja e NOCTAaBH MaTrepHal, Koi-
TO /la OCHrypu 3ByKoHenpoHuiaemocT. Moxe Ja ce H3M0JA3yBa JeHTa
OT TyMa HJH MeK HskyctseH martepuan. Ha#i-moGpe e ofave na ce
nocTaBd GOAKHT TPaiHOMAACTHYEeH, KOHTO HAMHpPa IUHPOKO HpPHIONKEe-
HHEe B CTPOHTICTBOTO.

JlekopaTHBHaTa JMICBA pelieTka Moxe na ce odopmd Karo Anp-
BeHa paMKa, BbpPXY KOSTO € J06pe ombHAT IJIaT. 3akpelnBaHETO My
CTaBa KbM 3aJHaTa CTpPaHa Ha paMkara, Ho 6e3 Ja ce HaTpymBaT Mo
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HAKOJAKO cJ0d TJaT eJH BLpXY Apyr. Tol moxe na ce 3aiend KbM
paMkara WM Jla Ce 3aKOBe ¢ MAllMEKa 3a Ten6oji. 3a [1eKopaTHBEH
NJaT MOXe Ja Ce H3NoJ3yBa TPEBHPA, 33 MpeANOYHTaHE YepHa.

Hasonnusar nposoArnk Tpabea jaa 6bae 20,5 mm?wau ¢ no ro-
JIIMO CceyeHHe, C A'BJXHHA OKOJO 5m W Aa 3apbpliBa Ha ABYwHdTOB
cbenunnTes. B oTBopa Ha KYTHATA, npes KOH10 npeMuHaBa H3BOJ-
HUAT NPOBOLHHK, TPAGBAa Za Ce NMOCTaBH CbINO GOJKMT, 3a 1A ce yn-
JBLTHH,

[lacnopTHata MOMmMHOCT HA O3BYUMTEJHOTO TAN0 € 6 W M TO MO-
e Ja Cé KOMIVIEKTYBa KbM YCHIBATEJAH € HOMHHaJAHA HM3XOJHA MOINs
socT o 10 W 6e3 omacHocT OT npeToBapeane. Pasbupa ce, ycuasa-
TeNAT TPaAGBa Aa e pasueTeH 33 HOMMHAJEH TOBap 4L, HEroBoTO H3+
XOJAHO C'bNpoTHBJAEeHHEe TpaGBa 1a Obae MHoro Masxo. Homunanuusat
yecTOTeH OOXBAT Ha O3BYYHTENHOTO TANO wie 6bae ot 80 no 15000 Hz
NpH HepaBHOMEPHOCT HAa YeCTOTHAaTa xapakTepucTuka go 12 dB. Koe-
(uuMeHTBT Ha XaPMOHHUHH H3KPHBRBaHHf € MaJlbK — OTroBaps Ha
M3HCKBaHUATA 3a O3ByuMTeasu teda or Hi-Fi xnac.
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Ha ¢ur. 4.4 e noxasaHa 4eCTOTHATa XapaKTePHCTHKA Ha O3BYYH-
TeaHo Taao tdn 10T6-1 3aenHO ¢ YecTOTHHTe XapaKkTePHCTHKH Ha
BTOpHs H TpeTHsi XapMonuK. VamepeanusTa ca npoBefleHH CBC CHHY-
CoMJaneH CHrHas.
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Eodnoaenmosgo o3sywumesno maro mun [0OT20-1. 3a wommaex-
TYBaHe K'bM MO-MOIHW PaZUOTEXHHYECKH YCTpoifcTBa 3a obimwa ynot-
peGa Moxe na ce KOHCTPYyHPaT O3BYYHTEJNHH TEAd C €LHH BHCOKOrO-
BOpHTE], HO C no-roasMa mouiHocT. [loaxoasur 3a takusa ossyuuren-
HH TeJla € HIMPOKOJEHTOBHAT BHCOKOTOBOPHTEJ C HOMHHAJCH Juame-
™p @ 200 mm tun BK201B54. 'bBxasocTTa Ha BHCOKOroBopdTeas €
MalKa, a 3ByKOM3/'bUBALIATA MY MOBBLPXHOCT € CPABHUTEJHO ToJAMA.
3a c'b3faBaHe Ha 03BYYHTENHO TH/0, KOETO edekTHBHO na npeoGpa-
3yBa CHIHAMMTE C HUCKA YHCTOTA, IUe 6bJe HEOGXOIUM CPABHATENHO
roasM odeM. [lpuema ce 03ByauTenuoTo THA0 1a Gble ¢ pe3oHaHCHa
uectora f,=85 Hz. Ot TOBa ycaoBue ce onpenens HeoGxonnMata ex-
BUBANEHTHA I'BBKABOCT C.,==0,232, 1073 mN™L. I'bBxaBocrta Ha oGe-
Ma e ¢,,=052.1072 mN™L.

O6eMBbT HA 03BYYHTEJHOTO TA0 ce noayyasa V=42 dm?
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Tosu obem e roaam H KyTHATA TPAGBA A3 GbAE roiama CbC 3Ha-
uMTenHO Bucoka uena. Kato ce Msnoisysa 3ByKoMOI'bINALL MaTePUad,
MOXKe Jla ce HaMaiAH oO0eMBbT HOpPALH HAMa/faBaHe HA . AKO NPOUECHT
B 03BYYHUTENHOTO TANO CTaHE M30TEPMHUEH, TOraBa ¢=1 H O03€MbT
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moske xa ce mamaan fo 30 dm?® Ha npaxkTuka me ce 3amb/pa neauar
06eM’ ¢BC 3BYKOMOIIBHI{ALL MaTepHaa M 3aTOBa MOXE ]1a Ce MNpHeMe
¢=1,1=1,2, npun xoeto 3a o6ema ce noiayuasa V=33+36 dm?®.
Mopannm manxure 3ary6H B TPeNnTAIAaTa CHCTEMA HA BHUCOKOrOBO-
pHTeNs 1 BHCOKHUA MY KauecTBeH (PaKTOp O3BYYHTEJIHOTO THJO Nie UMa
Q@¢roTHA XApaKTepHUCTHKA ¢ mojeM B 06JACTTa HA DPE30HAHCHATA MY
yecrord. [Jommard My rpauuuyna yectora me 6bae okoxao 70 Hz.
MNaenoprrara MOMHOCT HA TOBA 03ByuHTeMHO TAN0 Me 6b1e 20W,
KATo TO MOXE 1A Ce KOMMJEKTYBa KbM YCHABATENMHW YCTpoicTBa C
HOMHMHaAHa #3xoAHa Momaoct A0 30 W 6e3 0onacHoCT OT ToBpenu no-
pagu HperoBapsase. Homunannuar wmy uecroren obxsar e or 70 no
12 500 Hz npu HepaBHOMePHOCT Ha YeCTOTHATZ xXapaxTepucTuxa 14 dB,
QX2pakTePHCTHYHATA MY YYBCTBUTENHOCT € He nto-MaJaxa ot 0,7Pa W—05,
Ilopaan mo-roseMuTe pa3mepH Ha KyTHATA H MO-roAAMara Moli-
HOCT Ha OSBYUYHTENHOTO TH/0, NPH KOATO HajJRraHeto B ofema 1e
6bie noroisMo, ce Halara KyTHeTa ja ce H3pa6oTy OT mACYH OT
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sbpBecuu gdacTunu (Tanauur) ¢ geGeanna 18 mm. Bucoxorosopure-
JAT Ce 3aKpenBa HECHMMETPHYHO MO HANpaBJeHHETO HA BHCOUYMHATA,
3a Jla ce MoJaydH MO-I/1anka Y4ecTOTHa XaPAKTCPHCTHKA HA O3BYUHTEJI-
HoTo TaJM0. Ha ¢ur. 4.5 e moxasaHa KOHCTPYKUMATA HA KYTHATA.
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B oGema na kytHsTa Tpa6Gsa Aa ce nocraeu 150—200 g 3Bykono-
TABIALL MaTepHal UAH (aKo He ce onpejnes MacaTa My) — Ja Ce Ha-
mbAHH K0Ope obBembT, HO 6e3 Aa ce HATBIKBA.

UecToTHAaTa XapaKTEPHCTHKA HA O03BYYHTENHOTO THANO C XapakTe-
PHCTHKUTE HAa BTOPHALy 2 v TPeTHd L3 XapMOHHK exajena Ha ¢ur.4,6.
Tesn XapakTepHCTHKH C3 CHeTH IPH NojaBaHe Ha BHCOKOIOBOPHTEIA Ha
MomHocT 4 W, npy Ko2TO HMBOTO Ha CPeAHOTO 3BYKUBO HajArase €
97 dB. 3a BHCOKOroBOpHTENHTE C MI0-IOJsSMa NACMOPTHA MOILHOCT €
3a npelAnovyHTaHe KOehUUHEHTHT Ha XaPMOHHYHHUTE UM H3KPUBABAHUA Ja
ce ompezenst NpH YCJOBHS, GAH3KH JO YCJIOBHATA, IpH KOHTO Ce APO-
BexXAa H3MepBaHeTO 3a O3ByuHTenRu Tena or Hi-Fi xaac.

O3ByuuTeaHO TANO CBC CHIHTE NAPaMETPH, HO ¢ HOMHHAJNEH HM-
nenjanc 8 Q Moxe la ce peaju3Hpa, KaTto Ce M3M0A3yBa BHCOKOrOBO-
puten tan BK201B8.

Kasanoro 3a KyTHqTa, 3aKpenBaHeTO HAa BHCOKOTOBOPHTENS, OU-
pergBadero H Ap. npu 10T6-1 1psa6ea na ce uma NpesBHA H NPH H3-
I'bIHEHHE Ha TOBA O3BYYHTEAHO THJO.

[lo maocTpupanua HauvH MOXeE A3 C€ KOHCTDYHpAaT €XHO/IEHTOBH
O3BYYHTENHH Tesa ¥ C pefiniia APYrM OBbJrapckH HAH YyXKAECTPAHHU
BHUCOKOTOBOPHTE IH, K4TO C€ N03HABAT WMJH H3MEPAT OCHOBHUTE mnapa-
METPH Ha M3N0JI3yBaHHA BHCOKOTOBODHTEJ,

OOBHKHOBEHO WHPOKO/JEHTOBHTE BHCOKOTOBODHTENAH HMAT €JEKTPH-
9ecKH H N'baed KYec¢TBeH (akTop C rosieMH CTOHHOCTH, MOpaAd Koe-
TO Ca HENOAXOJAILHM 32 CbH3AaBaHE Ha O3BYUHTEJHH Teaa ¢ (a3oHHBEpP-
TOp HAH C macHpHa MeMmOpana.

4.2. ABYJNEHTOBH O3BYYHTEJHH TEJIA — OBLUH CBEJAEHHSA

ITocoueno Ge, 4e H3uCKBAHRATA 3a e(EKTHBHO BBL3NPOH3BLKIAAHE
Ha caTAannTe ¢ HYUCKA Y€CToTa ca NPOTHBOPEYHBH HA H3HCKBAHHATA 32
edeKTHBHO npeoOpasyBaHe Ha CHrHaJUTe ¢ BHCOKa uecrora, OcBeH
IIHPCKONEHTOBHTE BHCOKOTOBOPHTEJM, IPH KOHTO ¢ HaMePEHO KOMMAPO-
MHCHO peIlleHHe Ha NPOTHBOPEYHMBHTE H3HCKBAHUS, Ce NPOU3BEHAAT M
BHCOKOTOBODHTE/IH, KOHTO Ja mpeoOpasyBar edexTHBHO CamM0O CHrHa-
JHTE OT OnpejesieH YeCTOTEH Nof0OXBaT Ha 3BYKOBHA CHEKTBP — TO-
Ba €4 HHCKOYECTOTHHTE, CPEIHOUECTOTHHTE H BHCOKOYECTOTHHTE BH-
COKOFT OBOPHTEJH,

VinTepMony/lalHOHHHTE H3KDHUBSIBAHHA W H3KPHBABAHMATA, J'bJKa-
II4 Cce HAa JonaepoBHs edekt!, Morar a ce u3OArHaT CaMO Karo cHr-

1 lonnepoB eeKT ~— H3MEHERUE YCCTOTATa HA H3ADBUBAHUS CHTHAJ NPH NABHKe-
HHMe HA M3TBUBATENR CBC CKOpocT v. MsMenenneTo 3aBHCH OT OTHOLICHMETO Ha CKO-
pOCTTa U KbM CKOPOCTTa Ha DasNPOCTPaHEHWE HA 3BYKa C.
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HaJUTE C HHCKa M BHCOKA3 Y€CTOTa Ce H3ABbUSAT OT pa3jiHuHH BUCOKO-
rosoputead. [lpu Topa TpsbBa nHa ce HMa mpeaBua CJAeHOTO: HH-
TepMOJyNaUHOHHATE M3KPUBABUHHA Ca NPOAYKT Ha HeJUHEHHOCT Ha
CHCTeMaTa M ako npeoOpa3yBaTe/AT Ce HanpaBH eflHa abCOMIOTHO Ju-
HeiiHa CHCTEMA, WHTEPMO Y 1aliHoH-
HHTE UBKPHBSIBAHMA ce CBEXIAT
xo Hynaa. He taka crtou oGaue
BBIPOCHT C A3KPUBABAHUATA, BB

Y
Kald Ce Ha qonaepoBus edexr— 4 (
T€ ca NPOAYKT Ha JBHXEHHAETO HA 52,

N
N
N
N

M3ABYBALLATA CHETEMA H HE 3aBH-

CAT OT TOBa, AaNH cHCTEMAaTa €
nHefiHa uan He. [lpu enna a6eo-
JIOTHO JIHHEMiHA CHCTEeMAa H3KpH-
BABAaHHA OT RoNaepoB edeKT nax

IMe HMa, 3auloTO JaJeH BHCOKO-
YeCTOTEH CHTHaJ €€ H3JAbyYBa OT
cbllaTa MemOpaHa, KJ4To Tpem-

TH, JBHXH Ce  NO0J AEHCTBHETO

Ha HMCKoYyecTOTeH curHan, Taka

ce CTHra J0 3aKAIOYEHHETO, Ye BH-
COKOKaueCTBEHHTE  O3BYUHTENHH T
Teaa TpabBa Ja ce H3rpaxnuar oT
JBa MJM NOBeYe BACOKOTOBOpUTE-
2M, H3MLUBALLA CHTHANMTE CAMO OT dur. 4.7

onpeneJjeH NojoGXBaT Ha 3BYKO-

BHS CNEKTBP.

Ha ¢ur. 4.7 e noxa3saua npHHUHNHATa KOHCTPYKIHH Ha JABYyJeH-
TOBO O3BY4YHTENHO THMO.

Bon3npouseexxnaneTo Ha CHrHA/AHTE C HHCK& YeCcTOTa ce olnpejens
I71aBHO OT H3MOJ3YBaHHA HHCKOYECTOTEH BHCOKOTOBOPHTEN H OT BHIA
HAa aKycTHYHOTO My odopmaHe, Ako To e 3aTBopen oGeM — OT ro-
JiemHHaTa Ha To3H ofeM, pecnm. OT FoJeMHHAaTa Ha I'bBKaBOCTTA Ha
o6ema. Ako e 3zaTBopeH o6GeM ¢ (Pa30MHBEPTOP HJM C NAacHBHA MeM-
6paHa — OT CBHOTHOLIEHHETO Ha MapaMeTpHuTe, KOETO onpelenst eXHH
WAM JPYr BHI uYecToTHa xapaktepucTuka. O6eMbT Ha 03BYYHTENHOTO
THJIO C€ 3ambJBa CbC 3BYKOMOIMBUIALL MaTepHaJl.

Bb3npousserk/ianeTo Ha CHUTHAJHTE C BHCOKA YeCTOTa ce onpelens
MOYTH €JUHCTBEHO OT BHCOKOYECTOTHHH BHMCOKOTOBODHTEJ], KaTO H3-
BECTHO BJIMSIHHE MOXE XA OKaXke HaAMHPAIMAT ce Npel, HeTO Jexopa-
THBEH e/IeMEeHT, 3a u30ArBaHe BAHAHHETO Ha HUCKOUECTOTHHS BHCOKO-
TOBODHTE/ BbpPXY BHCOKOYECTOTHHS 3BYKOBOTO HajsiraHe B o0eMa He
TpabGBa Aa AeHcTBYBa BbPXY TPENTALlaTa CHCTEMa HA BHCOKO YECTOT-
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HMA BHCOKOTOBOpPHTEN. 'TOBa c€ NOCTHra, KaTo MOCTEXHHAT C& H3OAH-
pa oT o6ema Ha O3BYUHTEAHOTO THAJAO —! aKO e BHCOKOTOBOpHTER C
xoHycHa MewuOpaHa, Tpsa6Ba na cé 34TBofH B coBcTBeH ofBeM oOT
1—2 dm3, ako e'KynojeH uaH JEHTOB BHCOKOIOBOpHTeS, "'TpAGBA AKa
ce B3eMaT MepKH 3a Ro6pO ynabTHABaHe MEXAY €JeMeHTHTe Ha KOH-
CTpyKunsTa My. AKo 3ByKOBOTO HajqsraHe B oGema Aefi¢TByBa BBpXY
TPenTAliaTa CHCTeMa Ha BHCOKOYECTOTHHS BHCOKOrOBODHTEJ, TH Lie
TPEnTH B TAKT C H3MCHEHWETO Ha 3BYKOBOTO Hajsarade B ‘oGeMma, T. €,
B TaKT C TPENTEHHATA Ha HHCKOUYSCTOTHHS BHCOKOTOBODHTENI, H ' KBM
TE3H TPEeNTEHMA IIC Ce HAcAarBaT BHCOKOYECTOTHHTE TPENTEHHS, NO-
POAEHY OT HelCTBHETO HA H3/bYBAHWA CUTHAJ. [Ipw Te3H yCOBHS H3-
KpuBEBaHuATa OT AonaepoB edexT cu ocrasar. EdekrbT ot pasae-
JSHETO Ha 3BYKOBHR CIEKTHP U Bb3NPOU3BENKAAHETO MY OT OTIACAHH
BHCOKOTOBODHTENN llie ObAe He3nagurenen. OcseH TOBA, aKO 3BYKO-
BOTO Haasirane B obGeMa NefCTBYBa BBbPXY /MEHTHYKATA Ha JEHTOBHA
BHCOKOIOBOpUTEJ, Lle Npeiu3BHKa AedopManiy B Hed, OT KOETO e
€€ NOABAT JONBJHHTEJIHH HM3KPHBSIBAHHA. '

OcHoBeH BBNPOC NPH KBYJEHTOBHTE O3IBYYHTENHH TeJa € BbOpO-
CBbT 3a CHITIACYBaHE M3TbYBaHETO Ha ABATA BHCOKOrOBODHTEN®, Taka
Y€ YeCTOTHATA XapaKTepHCTHKA Ja ce MoAy4YH C MHOFO MaJjKa Hepas-
noMepHocT. JIpyr Ba)keH BBNPOC € HMNENAHCHT HA O3BYYHTENHOTO
THAAO X2 He crtaBa no-Maabk or 80% ot o6aBedara HOMHHANHA CTOf-
#HOCT, )

Ezxno cnoayuanBo peuieHue OH ce NOJYYHJIO, aKO XapaKTepHCTHY-
HHTe YYBCTBHTSAHOCTH HAa JBara BUCOKOTOBODHTE/IA ca paBHH, a edex-
THBHATE HM YECTOTHH OOXBATH Ca OrpaHAYEHH, Taka de ja ce 3acThbll-
Bat, 6e3 fa Ce MPHIOKPUBAT. 3a 4ecTOTaTa f,, 3a KOATO ABETE YEeCTOT-
HU XapaKTePUCTHKH C€ NpPecudaT, BCEKH BHCOKOroBopuTea TpaAbBa.na
Cb3zaBa 3BYKOBO Hajsrase, yueto Huso e ¢ 3 dB no-Hucko or HuBo-
TO Ha CPeJHOTU MY SBYKOBO HaJsraHe, Kak1o e noka3aHo Ha ¢wur. 4.8.
UYecrorara f, ce HapHya pasgenurtenna uecrora. [lpy Tesm ycJaoBus
IBaTa BHMCOKOTOBOPHTEJS MOXKE 13 ce CHBPKAT napaneaHo (WM o=
cJe/|oBaTeNHO), KaTO YECTOTHATA XapaKTePUCTHKA HA O3BYUYHTeAHOTO
Tan0 me Gbae daeanda. Ho B rosm caywali Ha aBaTta BHCOKOFOBOPHU-
Te/f C€ [0JaBa LEAHAT 4eCTOTeH CNeKTBP OT eAeKTPUYeCKH CHIHAY,
T. €. Ha BX0/a HA BHCOKOYECTOTHHS BUCOKOIOBODHTENR NOCTHUBAT H
CHFHAMHTE C HACKA YeCTOTa, 4 Ha BXOAa HAa HUCKOYCCTOTHAS — M CHI-
HaNuTe ¢ BHCOKA yectoTd. HesaBHCHMO 4e He uzabuBaT BbH 'OT edek-
THBHHA CH 4YeCTOT@H OOGXBAaT, IBaTa BUCOKOTOBODHTEA KOHCYMUpAT
efeKTpHuecka eneprusi. ToBa O3HawaBa, 9e BHCOKOYECTOTHHAT BHCO-
KoroBopuTen Tpab6Ba Ja MOXe Aa H3AbpKa (TOMIHHHO H MEXAHRYHO)
BB3JeHCTBUETO HA CHIHAMHTE C HHCKA YecToTa, Oe3 Ja Ce -paspyuia-
Ba. JIpyr HegocTaT’BK Ha TOBA PelUSHHe €, ue IIOJIOBHHATA OT OTha-
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BaHaTa MONIHOCT CC K3pa3xXolqsa, KATo c& MNPEBPBUIA B TOMAMHA B
8ByKoBaTta 600HHa HA BHCOKOTOBODHTE s, KOHTO He W3JbY4Ba B Ja-
JAeHus noxoOxBaT. MMnegaHCbT HAa BHCOKOLOBODHUTENHTE TpsibGBa na
6bje ABA MbTH TO-TOAAM 1P MAapaje’H0 CBLP3BAHE HAM JBAa MbLTH
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HO-MATHK NPU NOCAeA0BATENHO CBbD3BAlle OT HOMHHAMHHS HMIEHIAHC
#a o3ByuuTesqHoTo Ta10. Ha npaxTHka e TPyAHO na ce peaau3upar
BHCOKCTOBOPHTEN, YHHTO UCCTOTHH XaPaKTepHCTHKH Aa Gbpar Gaus-
KM 10 pageuute Ha ¢nr. 4.8. OcseH TOBa BHCOKOUECTOTHHTE BHCOKO-
FOBOpHUTEAH B HUKAKDBB CAyuall He MoraT Ja usll’bpXKaT Bb3jelicTBue-
TO Ha CUrHaauTe C HUCKA yecrora. KaTro ce B3eme npeaBuA M Hama-
JAeHata edexTHBHOCT Ha npeolpasyBaHeTo, Ce CTHra A0 3akjmoyeHue-
TO, Ue¢ TOBA Pell’HHe He e Uenecbo0pasHo. 3aToBa ce HaJjara CnekT-
panHo paslelisHe Ha eNeKTPHUECKHSt CUTHAJ, KOHWTO ce noNaBa KbM
BHCOKOroBOpHTE/HTE, 3a 1ieJITa Ce M3MON3YBaT €JeKTPHYecKH pasie-
aurensn Guatpu. C noMoIUTa HA eNeKTPHYECKHTE (PUATPU eJeKTpH-
Hecka eHeprufl Ce N0jJasa CaMO HA TO3H BHCOKOI'OBOPHTEJ, KOHTO M3-
JbYBa B Rajedud nojao0xsar.

[Tpn xoHctpyupane Ha QuatpuTe CbIlo Ce mpueMa, ye ABaTa BU-
COKOTCBOPHTEJIR UMAT PaBHH XaPaKTEPHCTHYHH UyBCTBHTE/NHOCTH H B
o6xBaTuTe, B KodATO (QYHKUHOHUPAT, TPA6BA Ja MM CE M0JaBaT PAaBHH
10 TOJIe‘UHA HANp2:KeHus. 3a PA3LEJUTENHATA YECTOTA HHBOTO HaA
HanpeXeHueTo Ha BCEKH OT BHCOKOTOBOpHTe uTe TpsabBa ga ObAe ¢
3 dB no-nucko 0T HHBOTO B 00XxBaTa, B KoHTO pyHkumonupar. Hecror-
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HAaTa XapaKTepPHCTHKA Ha HalpexXeHueTo, NMOJABaHO HA BXOja Ha Bce-
KW OT BHCOKOrOBOpHTeauTe, TpPR6Ba Xa HMa BHAa, JAaleH HA ¢ur. 4.9.

B uectoTHHa 06xBaT Ha mpomyckaHe Ha (PHJIT'bPA HETOBHAT BXOAEH
€NeKTPHYECKH HMIICHAAHC € paBeH Ha €JIeKTPHUeCKHS HMMNEJaHC Ha
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BICOXOrOBOPUTEN, BKJAIOUEH KaTo TOBap Ha ¢uaTbpa, BbH ot o6xBa-
Ta Ha NPONyCKaHe BXOAHHAT MMNEeAaHc Ha (GHATBPa HapacTBa mo-
CTeNeHHO H JOCTHra MHOTO rolemi CToHHocTH. Ho o6xBaTbT HA He-
nponycKaHe 3a eluuHsi QUATHP e yecToTeH o6xBaT Ha nponyckaHxe 34
apyrus ¢uatbp. 3a nojyyaBaHe Ha MMIENAHCHO  C'brJAcyBaHe ¢
ycHABaTeAs 1BaTa BHCOKOTOBODHTE OGHKHOEEHO €a C PaBHH IO CTOM-
HOCT BXOJHH HMMIENaHCH; HOMHHAJHHAT HMIIEAAHC HA O3BYYHTENHO-
TO TAJ0 Wie MMa cbwara crofisoct. Tyk e Heo6xomuMO Ja ce Ha-
NpaBH NOSICHEHHE — HOMUHAAHUAM UMNEOAHC HA eO0uHus om 8uco-
Koz080pumeaume modxce 0a 6s0e u no-20451M Om HOMUHAAHUS UM=-
nedarc Ha opyzusi, o6awe 3G HOMUHALEH UMNEOAHC HA 038y4u-
meAHomo msAo ce npuema no-maaxama cmoirnocm. ToBa e raka,
3amoOTO 32 HOMHMHaJHa ce fpHeMa Hail-MaJKaTa CTONHOCT Ha HMMelaH-
ca B LeJHs 3BYKOB 00xBaT. B oTJeaHH mojo6XxBaTH HMIEIAHCBT Mo-
e Ja Ma 3HAaYHTEJIHO NO-TOJEeMH CTOHHOCTH, CTMra ToBa Ja He ce
oTpast HeGNaroNpHATHO BBPXY UECTOTHATA XaPaKTepucTHKA Ha O3BY-
YHTEJHOTO TAJO. Hanmpumep, 4KO HHCKOYECTOTHHAT BHCOKOIOBODHTEJ
€ ¢ HOMHHaJeH wmnexan: 89, a BUCOKOYECTOTHHAT — 4 Q, HOMH-
HeJHUAT HMOEJaHC Ha 03BYYHTENHOTO Ta40 lie Obie 4 Q.
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4.3. ABYJIEHTOBH O3BYUHTENHH TEJA
C PA3IENUTENEH ®HATHP OT MMHPBU PE],

Haii-nexustt Haunu 3a cb3gaBaHe Ha JBY/NEHTORO O3BYYHUTENHO TH-
JI0 € 1a C€ M3M0/3yBa BUCOKOUECTOTEH Pasienurened QHATHP OT bP-
BH pel €aMo MO OTHOIUEHHE HA 31XPaHBAHETO HA BUCOKOYECTOTHHS BHU-
COKOTOBODHTEN C eJeKTpHYeCKa eHEePrHf, a Ha HHCKOYECTOTHHR BHCO-
KOT'OBOPHTEJ CE MOAABa LEJUAT CNEKTHD OT €AeKTPUYECKU CHIHAMH
Ha W3X0XAa Ha ycHABaTens. EnekTpuueckata cCxema Ha CBbp3Ba-
He Ha O3BYUYHMTEJIHOTO TAJO e Aamesa Ha our.4,10 @, a yecroTHara
XapaKTEePHCTHKA HA MOAABaHOTO HAa BHCOKOTOBODHUTENHTE eJIeKTpHue-
cko nanpewxenue — Ha ¢ur. 4.10 6.

JlByneHTOBO O3BYYHTEJHO TANO C BUCOKOYECTOTEH paspesuTeseH
GHATHD OT OBPBH PeJ MOXe Ja HaMepd HPaKTHYeCKa pea/jd3anus
CaMo NpH CMaspade HA CJAEAHHTE TPH OCHOBHH H3IUCKBAHMA !

pa3ne/MTe/NHATA YeCTOTa Ha BHCOKQOUEeCTOTHUS (UATHBD 13 ChBha-
JAa c 4YecTOTaTa, CJeJ KOATO H3ABbYBAHETO HA HHCKOYECTOTHHS BHCO-
KOrOBOPHTEN 3amMo¥Ba a HaManaea;

BXOJHUAT HMMEHJAHC HA HHCKOYECTOTHHA BHCOKOTOBOPUTEJ 33 pa3-
AeJHTEeNHATa 4eCTOTA HA BHCOKOYeCTOTHHA (uATHP Ra 6bAe ¢ mpus-
JHU3HTENHO JBa MBTH HO-TOJIAMA CTOMHOCT OT HOMMHA/JHaTa CTOHHOCT
Ha uUMIexaHca Ha ChIMA BHCOKOTOBODHTE!N ;

HOMHHAJHUAT HMIEAAHC HA BHCOKOYECTOTHUA BHCOKOTOBOpHTEA Na
6ble nBa NbTU MO-TOJAAM OT HOMHHAJIHUS HMOEJaHC HA HUCKOYECTOT-
find WK NMoHe CTOHHOCTTA HA BXOJHUS HMIEJAHC HA BHCOKOYECTOT-
HHSI BHCOKOTOBODHTEN 3a pasiendTe]HaTa uectora Ra ObAe fsa
fIBTH TIO-FONAMa OT CTOHHOCTTA HA HOMHMHA/NHHA HMIeJaHC HA HHCKO-
9eCTOTHUSA BUCOKOrOBODHTEM

BTOpoTo H TPETOTO M3UCKBAHE ce Hasmarar oT ¢axrTa, ye B YECTOT-
HHMsg 0o6xBaT rajy /p JABara BHCOKOTOBOPHUTEAS ca CBBP3AHH MNapaJfe-
HO H a0 Te HE Ca H3M'bJHEHH, CHIeCTBYBA ONACHOCT BXONHHAT HM-
nejaHc Ha O3BYYHTENIHOTO TAJNO JA C€ MOAYYH 3HAYUTENHO [O-MAMBK
ot ob6gBeHaTta HOMHHAJIHA CTOHHOCT, BCAGNCTBHE HA KOETO MOXKe Ja
e nperoBapH H MOBPEAH YCHABATENAAT. B IoBEYETO cAydad ce npue-
Ma peuieHHeTO, NPH KOETO HOMUHAJIHHAT HMIEeNAaHC Hd BHCOKQYECTOT-
HUSl BHCOKOTOBOPHUTEN € [Ba I'BTH NQ-roJaAM OT TO3H HA HUCKOUECTOT-
HuA. Hanmpumep 3a 03ByuYHTe/qHO TAA0 C HOMMHA/ZEH uMNenaHc 4Q
€e npueMa HUCKOYECTOTHHAT BUCOKOrOBOPUTEN Na 6ble ¢ HOMHHAJEH
uMnenanc 4 Q, a BucokouecToTHUAT — 8 Q. HeoGxonumo e na ce uma
mpensus ofade, ye npH TOBa peuledne edeKTHBHOCTTA Ha BHCOKOUE-
CTOTHHA BHCOKOTOBODHTEJI Ce HaManAsiBa — 0NpH MOANbPKAHE HA BXO-
Jla Ha O3BYYHTE/JHOTO TANO HA NMOCTOAHHO 10 TOJEMMHA HaNpexeHde
B 1eans YyecToTeH 06XBaT BUCOKOYECTOTHHAT BHCOKOrOBOpHTEN Lie
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KOHCYMHpA JiBA NbTH N0-MaJKa MOIIHOCT OT HHUCKOYECTOTHHS. B cb-
LIOTO BpeMe HHCKOYECTOTHUAT BHCOKOFOBOPHTEN KOHCYMHPA €NeKTPH-
yecKa MOIIKOCT M Hajn [,, 6e3 aa 2 npeoGpasyBa B aKyCTHYHA, 32 110-
JyyaBaHe Ha PaBHOMEpHA YeCTOTHA XapaKTEPHCTWKA HHBOTO Ha Xapak-
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TEPHCTHYHATA YYBCTBHTEJHOCT HA BHCOKOYECTOTHHS BHCOKOTOBODHTE)
Tpadsa da 6bae ¢ 2—3 dB no-BucoKo OT TOBa Ha HHCKOYECTOTHHS.
[To c’blecTBO Te3M H3NUCKBaHUA Hajarat jfa ce msbepe cpaBHUTEJ-

HO BHCOKA pasfeautesHa yectora oT 6 ao 8 kHz, a B nakom cayuau
g 1o 12 kHz.
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JBara BHCOKOroBopHTean Tpadea Aa 6bAaT cHH(a3HO CBBPIAHE —
03HAYEHUAT C ,,-}* Kpal Ha,ABATa BUCOKOIOBODHTEJA 1a CE& CBBPKE
KbM eJHa M Cbilla Touka Ha duarbpa., Kakro Ge ycTaHoBEHO BBB
BTOpa raasea, (pa3oBaTa pa3/iHKa Ha HanpeKeHHeTO BbpXY TOBapa Ha
BHCOKOYECTOTHHE (PUATHP OT ON'BPBH pel CHAPAMO BXOJHOTO HATNpEWe-
HHE KJIOHH K'bM HY./Aa B 4eCTOTHMA O6XBAT Ha NpoDycKawe Ha (HATH-
pa. 3a camara pa3fieiMTe]Ha yecToTa T# € 45°. AKO jBarTa BHCOKO-
ropopuressl He ca CBbp3aHd CHH(A3HO, CH3NABAHHTE OT TAX 3IBYKOBHU
nojera me 6HAAT npoTusoda3HK U Ile ce YHUIIPMAT — TOBA CE OT-
HacA 8a o04acTTa Ha PAasfieHTENHATa YECTOTa W HAA Hed, NOKDBAETO
H3ABUBA M HHCKOYECTOTHHST BHUCOKOTOBOPHTEJN.

Jsyaenmosgo o3syuumensno mgro mun OTM2-01. To ce Hanoa-
3yBa 33 KOMOJISKTYBaHC KbM CTePeOpOHHIHMA PAAUONPHEMHUK THIE

Lp,dB Iw Im
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PC301. Kyruara My ce u3pa6oTBa OT maacTMaca H KMa ChBpeMEHER
auaaiid. OcBen ToBa e peastsupad 6acpedwiexced oTmop ¢ TpbbOa, KO-
TO MOAOGPABA H3NBY3AHETO Ha CHFHAJMTE ¢ HUCKAa uecTora. Yecror-
HaTa XxapakTepucTuka ¢ xapMoxuduure ha OTM2-01 e nanena na
¢dur. 4.11, Homunaauust smoenanc uHa OTM2-01 e 82, xaro ce us-
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Ton3yBaT BHCOKoropopurea tun BE1523-1A8 ¢ momuuHaieH uMmnenaxc
8Q u pucokorosoputea Tun BB1015 ¢ umnmemanc 15Q. Pasgeanren.
HHAT KOHJEH3aTop e ¢ Kamauuter 4 pF.

Jsyaenmoso o3syuumerno msaro mun OTMI-02. Tlpouspex-
JAa ce B ChbINOTO aKyCcTHuyHo odopMsHe, B KOeTO ce npou3BeXaa u
OTM2-01. HanoasysaT ce o3ade JAPyrH BHCOKoropoputean. Hucko-
gecToTHUAT BUcOoKoropoputen tHn BKH0922 e ¢ nomuwanen aname-
Top 160 mm. [lacnoprHara MoutHocT Ha o3BygureaHoro Taa0 e 10 W,
To ce KOMIEKTYBa KbM cTepeodoHHUHHA paguonpueMuuk tan PC201,
yusito u3xoauHa MourHoct € 10 W Ha kaHan. BHCOKOrOBOPHTENAT THI
BKH0922 e ¢ HoMusanen umnegaHnc 4 Q. 31 BHCOKOYeCTOTeH ce H3-
moJs3ysa Bucokoroopareasar tuam BBL10LS. KonaensatopbT Ha BHCOKO-
yecTOTHHA GHATBP e ¢ Kanauurer 2 pF, npu KoeTo pasjenuTensaTta
yectota ce noayuaBa okoao 5 kHz — Bxoauusat umneganc xa BB1015
npa 5 kHz e 16 Q,

V360pbT Ha pa3jesuTenHaTa YecToTa € HampaBeH, KaTo ca B3eTH
npeaBy CIeNHHTE csoépamex—mﬂ: HUCKOUYECTOTBHAT BUCOKOTOBOPHUTC
€ ¢ nacnopria MomHoct 20 W u 6 MOI'BA CaMOCTOsSITEJIHO Ja Mo-
Hece uAn0To eneKkTpHyecko HatoBapBaHe ot 10 W. Toit wnsabusa
edexrupao curdHaan o 8 — 10 kHz. BucokouecToTHHAT BUCOKOroBO-
pHTeN He TpaGBa JMa Ce HATOBApBAa eJEKTPUYECKH, a KOJKOTO € Io-
BHCOKA pa3je/HTeNHaTa YecTOTa, TOJKOBA II0-MakKa MOILHOCT Ie ce
oTxaBa BBpXy Hero., [Ip# Ta3W BHCOKA Dasfes]HTe/HA YeCTOTA M MPH
yC/10BHe, 4e HOMHHAR/IHHAT HMIIeJaHC Ha BHCOKOYECTOTHHS BUCOKOrOBO-
putea e 4 NbTH NO-TOJSAM OT TO3H Ha HHCKOYECTOTHHS, BBPXY BUCO-
KOYEeCTOTHHA BHCOKOTOBODHTEJ Ce OT/aBa MHOI'O MaJsKa eJEeKTpHYecKa
MowmHocT. ToBa e elHa MNpPeANOCTaBKA O3BYYHTEJIHOTO TAJAO Aa CE
M3N0J3yBa 32 KOMINIEKTYBaHe K'bM yCH/IBaTeIH C HOMHHA/IHA H3XOJAHA
mommuocT 1o 20 W. Pasankata ot 4 MbTH Mex1y HOMHUHA/JHUTE HM-
NeXaHCH HA BHCOKOTOBODHTENHTE € MPOAMKTYBaHa OT C'bOOPaKeRus
3a roJiyyaBaHe Ha paBHOMEpHA YeCTOTHA XapaKTepHCTHKa — Xapak-
‘TEPHCTHYHATA YYBCTBHTENHOCT HAa HUCKOYECTOTHHS BHCOKOrOBOpHTE
€ CPaBHHTE/NHO MaJxka — Okogo 0,5 Pa W05,

Homuuanuuar yectoten o6xsar Ha OTMI1-02 e ot 80 no 16 000 Hz
TIpH HEePABHOMEPHOCT Ha YecTOTHara xapakTepuctuka 12 dB, Ho dak-
THYECKH TO Npeobpasysa edekTHBHO CcHrHaltH B obxsaTa oT 63 1o
18000 Hz. XapakTepucTHYHaTa My 4YyBCTBHUTEJNHOCT e [O-Fro/iAMa OT
0,4 PaW % (goctura xmo 0,5—0,6 Pa W%5). KoepuuueHTpT Ha
XapMOHHYHH H3KPUBSABaHHA € Mno-mMaabk oT 3 % B HeJHS HecTOTeH
o6xBat. YectorHara xapaxrepuctHka Ha OTM1-02 ¢ xapmoHumure e
noxasaHna Ha ¢ur. 4.12.

8y nenmoso o3gyuumenrno msao mun OQTMI-03. To e cbuwo
H3JeHe OT MPOMHILIEHOTO NMPOH3BOACTBO. XapaKTepH3Upa ce ¢ MHOI'0
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maxkus cu oGem ot 4,8 dm® HO BBOpPEKH TOBAa MACMOPTHATA MY
wmomoct e 20 W. HuckouecroruusT BHcOKorosopurea tHn BKHO8 23
€ C HOMMHajeH auaMeTsp 125 mm, a BHCOKOYECTOTHHAT € THI
BB108. HoMuHanmHusaT uMnefadc Ha o03ByuuTesanoro taio e 4 Q. Ho-

Lp, dB
100}
80t
60 |-
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MHHATHUAT My vecToTeH ofxsar e or 80 Hz no 16000 Hz npu we-
pPaBHOMEPHOCT HAa 4YeCTOTHara xapaktepuctuka 12 dB. Uyscrsuren-
nocrta My e 0,4 Pa W3, a xoednuuedTbT Ha XapPMOHHYHH H3KDPH-
BABaHUA — Mo-MaxbK OT 3%, B Hends yectoTen oOxsar. Eaexrpu-
yecKaTa cxema Ha CBbP3BaHE HAa BHCOKOrOBODHTENUTE € WAEHTHYHA C
Tasu Ha ¢ur. 4.10a. KoupeHnsaropbT BbBB (QuUITHPA € C KAnAUATET
C=2pF Pasneaurennara 4ecrota e 8 kHz — Bxoguuar wuvmejanc
#a BB108 e 10 Q npu Tasm wectora.

H3uucaasanero ua napamerpute Ha OTM-03 ce nposexaa B caen-
HaTa f10C/eJ0BaTeHOCT :

onpeseas ce KoebuuenrsT a=1,3;

oipenenst ce pesoHaHcHata vyectorta f=91 Hz;

ompeiens ce eJeKTpudeckuaT kavecrtsen dakrop Q,=0,76;

onpejens ce UbAHUAT KadecTBed ¢akr p mpu R=0—Qr=0,59.

KayecrBeHusiT (paKTOp Ha 03BY4MTENHOTV THJAO C€ MOJIy4YH MHOTO
MalbK ¥ YeCTOTHAaTa My XapakTepHCTWka HaAMa Aa ObIe MaKCHMalHO
f10CcKa, a Lle 3aroyde Aa NOHWKABA HABOTO CH MPH 49€CTOTH, 3HAYH-
TE/IHO [10-BHCOKH OT pe3OHaHCHaTa. 34 MOBHUId-aHE HA KauecTBeHUs
daxTop e HEOOGX0IMMO O3BYUHTEJHOTry THJO A C€ 33aXpaHBa uT YCHA-
BaTes, YMETO HM3XOAHD CBIPOTHBJAECHHE € No-roaaMo oT uyaa. Tou-
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HAaTa MY CTOHHOCT ce ompejens OT H3HCKBAHETO IhJAHHAT KauecTsem
¢axTop Ba 03By4YHTeaHOTO TANO jga 6bAe 0,707, karo ¢e M3NOA3yBa
3aBHCHMOCTTA

.

Ri=R (-g"— —1>=1,2 Q, 4.1y
€
KbjeTo R=3,6 Q e aKTHBHOTO CHNPOTHBJCHHE Ha 3ByKoBata GoOHHA,
Q.=0,98 e neo6xonumara croiinocT 32 (,, 3a Ka ce noayuu Qr=
=0,707, xoato ceompenens ot (3.17).

ChejoBaTeqHO 3a TpPEANOYHTAHE € O3BYWMTENHOTO THAO THDD
OTM1-03 na ce 3axpaHBa OT YCHJIBATEJ C H3XOJAHO CBUPOTHBJEHHE
1,2 Q.

Axo ycunBaTensiT € C H3XOJHO CHIPOTHBJICHHE, PABHO Ha Hy/Aa, OT
(3.29 @) ce noayuasa f,=112 Hz.

UYecroTaTa, 3a KOATO HMBOTO Ha 3BYKOBOTO Ha/JfraHe ce IOHMKA-
Ba ¢ 6 dB, ce onpeneas or (3.296) — fs=78 Hz.

Pasnuxata Mexpy f, H f; € MHOro ro.naMa, NOpalM MOJEraTHs
BUJ HA XapAKTEPUCTHKaTa 3BYKOBOTO Ha/firaHe ce NOHMKAaBa C MaJKa
CTPBMHOCT.

Axo ce BzeMaT HeOGXOAUMHTE MEPKH 3a YyBeJuUuaBaHe Ha Qr 10
0,707, ce moayuama f;=91 Hz, f;=70 Hz.

Uectorata f, e mo-nucka ot f, ¢ 21 Hz, Ho fg e mo-Hucka OT fg

camo ¢ 8 liz, CrefoBatenHo ¢ ysesnuuaBaHe Ha KaueCTBeHH (axTop
ce HaMa/ifiBa ueCcToTaTa, 33 KOATO HHBOTO HA X4PaKTePHCTHKaTa ce
nounwasa ¢ 3 dB, Ho uecToTaTa, 8a KOATO HUBOTO Ha XapaKTepHUCTH-
KaTa ce TNoHuwwkaBa ¢ 6 dB, ce HamanaBa B 1no-MaJKa CTENEH.

3a yBenuuaBane HA KauecTBeHus (PAKTOP HA O3BYUHTEHOTO TG
6e ripenopmbyaHo na Ce H3Mosa3yBa ycuasaTtea ¢ R;=1,2 Q. Tpab6ea na
ce uMa npenBuj o6ade, 9ec BBPXY TOBA CHAPOTHBJACHHE C€ Iybu 3Ha-
YHTEJHA YaCT OT W3XOAHATa MOIIHOCT HA ycuasaTens. C Apyru aymu,
NOBMILIABAHETO Ha KadvecTBeHHs (axTOp C IeJ MOBHLIABAHE HUBOTO Ha
XapaKTepHCTHKaTa HA O3BYYHTEJHOTO THJAO TNpH fy e 3a CMETKA Ha
saryba Ha eJeKTpHUeCKa HHUCKOYECTOTHA eleprus. Ako yCHIBATENAT e
C OTrpaHHYeHH BB3MOKHOCTH, TOB4 O3HayaBa, Y€ MaKCUMAJHOTO HHBO
Ha 3BYKOBOTO HaJsiraHe le ce MOHWXKH cupamo caydas R;=0.

YBennuaBaHeTo Ha kayecTBeHusl GaxKTOp MOXe Ja ce NOCTHTHE 1
0o JPYr Hau¥H — KATO C€ W3M0/3YBa MarHuTHa CuCTeMa € MO-MadbK
MarHHT, Taka ye na ce Hamanu Bl. B Tosu cayvaix wie ce uaMans
K. 0. A. Ha BHCOKOrOBOpUTEf], Llle Ce TOHWXH HHBOTO HAa XapaKTe-
pucTH4YHaTa MY uyBcTHTeqHocT ¢ 1 —2 dB, Ho Bce mak oT UKOHO-
MMYHA TJefHa TOYKA € 3a NpEeANnoYuTaHe — BJaraT ce IN0-eBTHHR
MaTepHaaM BbB BHCOKOTOBODHTEJAS] H He Ce MpeBpblla YacT OT HM3XO0/[-
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HaTa eHepPrud Ha yCHABaTead B TOMVIHHA BBPXY eIHO ROI'BJAHHTENHO
CBOPOTHBJEHHE.

Or nanmpaseHus aHaqM3 Ce Hajara H3BOABLT, 4Y€ YCTaHOBEHHTE
CBHOTHOLLICHHSE ¥ U3HCKBaHHA He GuBa JAa ce abCoJIOTH3HpaT, He OHuBa
Jna ce npueMmat cifno. Crefl KaTo Ce HANPaBAT HW3YHCJAEHUATA, a4 Ce
panpaBd U oGCTOeH aHalW3 Ha MOJYYEeHUTe PE3yATaTH, KaTo 0COBeHO
3a1bM004€H0 CE€ aHaAW3HPa BJIHAHHETO HA OHE3H NapaMeTpH, KOUTO ca
noAydeHd C USBECTHO OTKJIOHEHHe OT Npexnucandare crofuoct. [a
ce NpeleHd C LEHATA HAa KaKBO MOXEe Ja Ce BHEece KOpekihf, KOATO
Ja foseje CTOHHOCTHTE HA BCHUKW INapaMeTpd [0 NpeAnucaHute.
Axo moNy4sHUAT pe3yaTaT ONpaBjaBa LeHATa HAa KOPEKNHUsATa, TOraBa
MOXE Ja ce NPACTBLOM KbM HelHaTa peanHsanus.

Moxe au o3pyunreasoro raao Tun OTM1-03 na ce peamusupa ¢
(asonusepTop ?

OTroBop Ha TO3M BBIOPOC Iie AAJAT HIUACTCHUATA.

Onpepeas ce NhLAHMAT kavecTBeH daxktop Qr = 0,42, xaro ce
npuema, e R;=0,

Toi xato o6eM’bT HA 03BYYUTEIHOTO THAJIO € H30pay, a ¢ TOBA H
Koe GHUHeHTHT « e QuKcupa, oT rpaduxure Ha dur. 3.15 ce onpeiens

x3=12; h=1,1; Qr = 0,38; f3=72 Hz; fy = 66 Hz.

TMonyuennte naHHM NOKa3BaT, ue€ MOXeE Ja ce peasusupa (Ha3ouH-
peprop. llpu ToBa yecToTaTa, a KOATO HHBOTO HAa XapaKTepHCTHKATA
ce noumxasa ¢ 3 dB, ce nosyyasa pocraTbyHo Hucka — 72 Hz,

dazounBepropsT TpAbpa JAa ce HacTponm Ha yecrora 66 Hz —
pE30HaHCHATA YecToTa Ha Macara B TpbOaTa Ha (DasoMHBepTOpa C I'bB-
KaBoCTTa Ha o6eMa.

Heob6xonumo e ofave nbauuaAT XadecTBeH akToOp Aa ce HaManu
Ha 0,38.

[lpu Te3u napaMeTpu Ha O3BYYHTEJHOTO TS0 YECTOTHATA MY
XapaKTepHCTHKAa B 06JaCTTa Ha HHUCKHTE YeCTOTH Ile CHLOTBETCTBYBa
Ha MaxCHMaJHO IJIOCKA XapaKTePUCTHKA HA BHCOKOYECTOTEH (QUATDBP
kBasu-BaTepBOpT OT Tpetu peX AKO KauecTBeHHAT (akTOp HE MOXKe
na ce nonwxku no croimoct 0,38, a ocTaHanure mapaMeTpH 3amasAT
CTOMHOCTHTE CH, YECTOTHATA XaPaKTEPHCTHKA HA O3BYUYHTEJHOTO THJIO
e ¥uMa nojeM B o6nacTTa Ha f,, mo Xapakrep Td me GbAE HEIIO
MEXJHMHHO MeXJy MaKCHMaJHO NJOCKa XapaKTepHCTHKa Ha (QUATHD
KBa3u-DaTbpBOpT OT TpeTu pei ¥ MaKCHMAJHO MJIOCKA XapaKTepPHUCTH-
Ka Ha ¢uaTbp Ba BaTbpBOpT OT UETBBPTH pen.

HeoGxonumo e na ce H3uMCAAT mapameTpuTe Ha (asoMHBepTO-
pa— ceyeHue H I'b/IKHHA Ha TPBOaTa.

CpraacHo ¢ [1] oTHOIIEHHETO MeXJY ABJIKHHATA M NJOLITA HA
CeYeHHETO Ha TpbbaTa ce Onpefens OT 3aBHCHMOCTTa
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g _ 3097 448, (4.2)
Se [V

[Mpuema ce Tpp6a C nHaMeTHP Dy =30 mm u ce onperes
niouita Ha cedeHHeTo ¥ Sp=7,1 .107* m? 3a ABAKAHATA HA TPb-
6ara ce mnoJayuasa ly=105,2 mm.

Honyunxa ce peanHayemd 3a 03gydHTENIHOTO TAJNO pasMepH Ha
Tpb6aTa Ha (a3oHHBEpPTOpA — BbTpelHATA ABIAGOYMHA HA KYyTHATA
e 190 mm.

Ha ¢wr. 4.13 e faged BBHIIBMAT BHA Ha O3BY4HTEJHOTO TAIO, 4
Ha ¢ur, 4.14 — yecroTHaTa My XapakTEPHCTHKA C XapMOHHIHTE.

Ilpu 3agalenHara CTOMHOCT HA NMbJIHHA KayecTBEH (GaKTop ua o03-
BY4YHTEJHOTO TS0 HAH MaJKO TMO-TOJAMA OT Hes MOe Ja ce pea-
JIM3Hpa YecTOTHATa Xapakre-
pHUCTHKE, CHOTBETCTBYBAIA HA
PaBHOBBJHOBA XapaKTEPUCTHKA
Ha ¢uarep Ha UeGuuies or
yerBLpTH pex. [lpuema ce Qr
=0,45. Or rpaduxure Ba dur.
3.15 ce onpenesst 0606LIeHH-
Te napametpu: «=0,66; x3=
0,88; £=0,92.

3a napameTpuTe HA 03BYYH-
TeJHOTO TAMO Ce Onperend:
V=94 dm?®; f;=53 Hz; fg=
55 Hz,

YecroraTa, 3a KOHTO 3BY-
KOBOTO HaAATaHe ce TNOHUXKa-
Ba ¢ 3 dB, e 53 Hz. Tosa e
MHOTO CBINECTBeHO noxo6pe-
e, TBH KaTo A0JHATA Tpa-
HHYHA YeCTOTa HAa O3BY4HTE]-
HOTO TS0 Ce mOJdy4yM Io-HHC-
ka or 50 Hz, a 1oBa o3nava-
Ba, Ye TO MOXe Ha ce [puuHc.
i KpM  u3feausara ot Hi-Fi
kaac, Ilenara, ¢ KoATo ce 3a-
njauia ToBa nonob6pesue, HE e
HHUCKa — TNOYTH JBOHHO YBe-
JuyaBaHe Ha obema.

3a nosyYaBaHe HA HOBATa Pe30OHAHCHA yecToTa Ha (pasouHBepTOpa

lg
ce omnpejens S—;—lO?.
Axo ce 3anasm ceveHHeTo Ha TphOaTa, 3a AbMKHHATA U WE Ce
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MOJlyYH MHOTO MaJsika cToHHOCT. 34ToBa ce npHema Tph0a C AMame-
Tp Dy =40 mm, uveto cevenue uMa maow; Sp=1,25.107% m?,

3a abmkuHa wa Tpbbara ce mnoayyaea g = 128 mm. Bwnrpem-
Hata AbabounHa Ha KyTmaTa Tpsabsa na 6bie noxe 200 mm, s3a ga
MOxe Ja ce peanusupa (PasouHBEPTOPDT.
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dur, 4.14

Ha ¢wur. 4.15 e nokasana KOHCTPYKLHSITA HAa KyTHSTA HA O3BYY4-
TeJTHOTO TaANO0. [lopagH HeroseMHTe pasMepd e OP2ABHICHO KYTHATA
Jla ce H3paoTH OT MJOYH OT AHPBECHH YaCTHUH ¢ AeGeawna 12 mm.

Peanusupanero Ha ABY.1eHTOBH O3BYUATEJHH TeJa ¢ QuaThp camo
K'bM BHCOKOYECTOTHUSI BUCOKOTOBOPHTEJ Cpeilla pefnla 3aTpYAHEeHud.
He BuHary moxe Ja ce HaMepH BHCOKOUYECTOTEH BHCOKOrOBODHTE,
YHATO YyBCTBHUTEJHOCT e ¢ HuBo 2— 3 dB mo-Bucoko otT ToOBa Ha
HuckouecToTHUS. [Ipu paBuu 4yBCTBHTENHOCTH TPAGBA Jla Ce KOMIIEK-
TYBaT BHUCOKOTOBOPHTENH C €JHAKBH HOMUHAJHU HMNENAHCH, HO Cb-
IMeCTBYBa ONACHOCT OT MNOJyuYaBaHe HAa MaJbK €KBHBAaJEHTEH uUMIe-
Jdanc, OcBen TOBa HHUCKOUECTOTHHSIT BUCOKOTOBOPHTEN MOMXE 1a HMMa
WHpoK edeKTHBeH YecTOTeH o6GxBar u JAa M3abuBa Ao 12— 15 kHz,
OT KOETO MOXe 1a ce noayuar mewenaHu wHTepdepesuuu. B taxusa
CayuaH ce HaJara CHEKTpPa/JHO OrpaHuyaBaHe Ha HampeXeHHeTO, KOETO
ce MojJaBa HAa HUCKO4ECTOTHHS BHCOKoroBopuTed. CpaBHHTEAHO JECHO
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ce pelaBa TO3MW BLOPOC, KaTO CE H3MOA3YBA HHUCKOYECTOTEH GHATHP
oT mbpBH pel. EJekTpuueckata cxeMa Ha CBBbP3BaHE Ha JBY/EHTOBO
03BYUHTEJHO TS0 C pasjenntesed GHATHD, CHCTABEH OT HHCKOYECTOT-
HO 3BEHO OT I'BPBH peJl M BHCOKOYECTOTHO 3BEHO OT I'bPBH_pel, e
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noxasaHa Ha ¢ur. 4.16. Ha ¢ur. 4.17 ca nokasanu yecToTHHTE Xa-
PaKTEPUCTHKH Ha HHBOTO HA T[OJABAHOTO HA BCEKH OT BHCOKOroBO-
puTeNuTe HampeKeHue.
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INpu n3nonsysane caMo Ha BHCOKOUeCTOTeH pasjenuTeneH GUATLP
NOHATHETO Pa3Jle/INTe/IHa YeCTOTa HMa OTHOCHTE/JEH CMHCBI — [0~
Ka3Ba CaMo YCCTOTaTa, OT KOSTO Ce BKJI0YBA 1A (DYHKUUOHHDA M BH-
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COKOYECTOTHUAT BHCOKOroBoputes. Ilopaiu TOBa HeHHuAT usbop e
110-cB060JEH — OCHOBHOTO H3HCKBAaHE € HMIIEJAHCHOTO' ChI/IacyBaHe.
Tlpn usnossyBaHe Ha HHCKOUECTOTEH H BHCOKOYECTOTEH (HATHD INo-
#IITHETO pa3jle/MTeNHA YecTOoTa CTaBa [O0-ONpedeNIeHG — He Camo
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15 fp  fp 2 fp
dur. 4.17

TI0Ka3Ba, 4e OT Ta3W YeCTOTa Ce BKMIOYBA Ja (YHKUHOHHPA BHCOKO-
YEeCTOTHHAT BHCOKOTOBOPHTEN, HO OT Ta3H 4YeCTOTAa 3aM0uBa H3KJOY-
8aHETO HAa HHCKOYeCTOTHH BHcokoroBoputed. Ilpu Tesu yciaoBHs
#HelHUAT M360P € NojAuYMHEH Ha peavua H3MCKBaHus. Tpabea Aa ce
¥Ma npejiBUA, Ye OT NpasMJHHA M300p HA pas3jlenuTe/HaTa 4YecToTa
BaBUCH JO ToAAMa CTermeH KayecTBOTO Ha Bb3MPoH3BexjaHatra OT
©O3BYYHTEJNHOTO THJIO MYSHKa/JHA mnporpama.

[Ipu u3bopa Ha pasgenuTesna yectora Tpaba Aa ce B3eMar mpel-
81J, NapaMeTpHTe Ha KOHKPETHHTE BHCOKOT'OBODHTEAM, C KOWUTO Hle Ce
peanmsupa o3ByudTeaHoro Tamo. Ha nmbpBo MscTo, Tpa6Ba #2 ce B3e-
Me mnpell BuJ HOMHHAMHUAT UYeCTOTeH OOXBAT Ha BCEKH OT TAX, AKo
HHCKOYECTOTHHAT BHCOKOTOBOPHTEN H3/1b4Ba edektuBHo xo 3000 Hz,
pasfennTesiHaTa yecToTa TpsbBa Aa Obje mo-MajJka OT Ta3H CTOH-
#ocT, AKO BHCOKOYECTOTHHAT BUCOKOTOBOPHTEJ/ HMa HOMHHAJeH YecTo-
Ten obxsat or 2500 Hz, paszeaurtennaTta vectoTa Tps6Ba Ja Gbae
410-BHCOKa OT Ta3u rpanuua, Tyx e HeoGxoJAHMO Aa ce OGbpHEe BHHU-
MaHHe Ha TOBA, Ye BUCOKOUECTOTHHAT BHCOKOTOBOPHTEJ MOXE Aa U3-
JbYBa ePeKTHBHO W TMO HUCKH, HO HE MOXe Ja TOHece TOMJIKHHO H/H
MEXaHHYHO B'b3/I€ACTBHE HA CHIHAJIMTE € NO-HUCKA YeCTOTa W 3aTOBA
QPON3BOAHTEAT My € Onpejfenua Tasd rpaHuua. [lo mpuHUHN HHCKO-
YeCTOTHHTE M CPEJHOYeCTOTHHTE BHCOKOrOBODHTEJNH He TpabBa Ja ce
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H3NON3YBAT NPH HO-HHCKH 4ECTOTH OT o6siBeHata OT NMPOM3BOAHTENS
HM JOJHAa IpaHnna Ha HOMMHaJIHMA uyecToTeH o6xBar. Cuen ToBa
Tpa6Ba Ja ce B3eMaT NpeIBHX AMHarpaMHTE Ha HACOYEHOCT HA BHCO-
KOTOBODHTeJnTe. AKO He ce pasnoJara C TAX, Ce NpaBH MpeLeHKa B
3aBHCHMOCT OT PasMepHTe MM NO-TOUHO pasMepa Ha HUCKOUECTOTHHS
BHCOKOrOBOpHTeA. HanpuMep BHCOKOTOBOpHTEN ¢ IHaMeTHp 315 mm
3anoypa Ia H3abyBa TBBHpAE Hacoueno oT 2500 — 3000 Hz, mokato
BHCOKOTOBOPHTEJ C AuaMmersp 125 mm wm3apusa 5 — 6 kHz c npu-
emauBa HacoyeHoctT. OOGHKHOBEHO NpH ABYJEHTOBU O3BYUHTEJHH TeJa
ce npueMa paszeanTesHara yectoTa jga 6bae mexay 2000 u 4000 Hz.
Tosun w3Gop He € MHOrO MNOAXOAsSUI. YCTAaHOBEHO €, 4Ye TOYHO
B TO3H OOXBAaT YOBEILIKOTO VXO € MHOTO YYBCTBHTEJHO H JECHO Bb3-
npueMa Ha/JM4YHETO Ha CMYILaBamid HHTephEepeHIHH HAH APYrH fABJe-
HHA B o6sacTTa Ha pasaenunTesHara yectorta, Cropes cBHBpeMEHHHTE
CXBalllaHUsl pasje/uTe/HATA uecToTa TpAOBa 1a 6bAe MO-HHCKA OT
800 — 1000 Hz mmu no-Bucoka ot 4000 — 5000 Hz. Ako ce npueme
HUCKa pasgenutenna uyecroTa 1000 Hz, BHCOKOUECTOTHHAT BHCOKOrO-
popuTes TpsGBa Ja ¥Ma MHOTO LUHPOK HOMHHaJIEH 4eCcToTeH OOXBaT —
ot 1000 no 20000 Hz. Axo ce npHeMe BHCOKZ DA3jle/IHTENHA YECTO-
Ta, HMa ONIACHOCT HHCKOYECTOTHUAT BHCOKOTOBOpHTEJ] Ja 3afouHe Ja
uaabypa HacoueHo, OT 3HaueHHe e 3a u3Gopa Ha pasgeaHTeNHATA
YeCTOTa M BBH3MOMKHOCTTA 332 TOILIMHHO M MeXaHHYHO HAaTOBapBaHe Ha
BHUCOKOYECTOTHHS BUCOKOTOBODHTEN. AKO HHCKOYECTOTHHAT BHCOKOrO-
BOpHTEJ e C ToJfiMa NMacnopTHA MOIMHOCT, @ BHCOKOYECTOTHHSIT ~— C
Mo-MaJIka, 34 C’bBMECTHOTO HM H3MOJ3yBaHE Ce Hajlara BHCOKOYECTOT-
HUAT BUCOKOTOBODUTEN fa C€ M3NO0Ji3yBa B MNO-TeCeH OGXBAT OT HO-
muHannust My. CraBa sicHo, ue M360pPBT Ha pa3pesUTeNHa YECTOTa He
e Jgex npobaem. Toil ce pemaBa Haii-CIONYYJAHBO, KaTo 3a BCEKH KOH-
KpeTeH cayyaii ce M3paGoTAT HAEHTHUHH MOJEJH, HO C PasiuyHu
¢uatpu (pasnuyapaluM ce Mo f,) ¥ ce npoBeje CyGEKTHBHO NPOCJYII-~
pade, Vsbnpa ce TO3H QUATDBD, C KOHTO O3BYUHTENHOTO TRIO 3BYYH
Haii- no6pe.

3a paszennTenHa yecToTa Ha (UJATBPA ce NpHEMa YecTOTaTa, 33
KOSiITO HHUBOTO Ha U3XOJHOTO Hampexewme ce nowuxasa ¢ 3 dB cnpsa-
MO HHBOTO B of/acTTa Ha mponyckase. 3a pasfeNHTe/]HA 4eCToTa fp
Ha 03BYYHTEJHOTO THIO ce NpPHeMa YecTOTaTa, NpH KOATO HHBaTa Ha
JBETEe M3XOAHH HanpexxeHHs (HHCKOYECTOTHO M BHCOKOYECTOTHO) Ce
H3paBHaT. OOGUKHOBEHO JBeTe YECTOTH CHBMAJLAT, IPH KOETO YeCTOT-
HAaTa XaPaKTePHCTHKA Ha O3BYYHTEJNHOTO THAJO € Hail-paBHOMepHa. B
JLeHCTBUTENHOCT, aKko B 06JIacTTa Ha pasfiesuTesiHaTa YecToTa 4ecTorT-
HHTE XapaKTEPUCTHKHM Ha JBaTa BHCOKOTFOBOPHTE/ Ca NpPaBH JIHHHK
C €JHaKBO HHMBO M 33 caMaTa pa3jiejiuTesHa 9ecTOTa WM ce Nojaje C
3 dB mo-#ucko HanpexkeHHe, pe3ysTaTHara xapaKTepHcTHka lile Obje
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npaBa JuHpA. Ha npakTHka obaue Te3M HAEaJHH YCJIOBHA PANKO e
OCBIIECTBABAT. 3aToBa W3UCKBAHETO 3a NOHHXABaHe HHBOTO Ha Ha-
npexennero ¢ 3 dB npu paszeaurennara yecToTa TpabBa jace NpH-
eme TBBpAE ycaoBHo. C f,, ce o3HauaBa pasfenHTe/HATa YeCTOTA Ha
HHCKOUECTOTHOTO 3BEHO, a € fp, — HAa BHCOKOYECTOTHOTO. AKO HH-
BOTO H2 YeCTOTHATA XapaKTepHCTHKa JOPH H HA €JHHHA OT BHCOKO-
FOBOpHTENHTE € II0-BHCOKO B 06JacTTa Ha pasiesuTe/HaTa Yecrora,
npenopbyBa ce Aace AonycHe mo-roisMo ot 3 dB noumxaBaHe Ha HH-
BOTO Ha HanpexXeHWeTo 33 pasjenuTeNHaTa uecToTa. 10Ba € BBH3MOXK-~
HO, aKO fps > fp 1 fou < fp. Axo B objacTTa Ha pasjesuTe/HaTa
4yecToTa WMa NafuHa B YE€CTOTHATa XapaKTePHCTHKA JOPH HA eluH
OT BHCOKOTOBODHTEJMTE, NpEnopbyBa ce no-manko or 3 dB nonuxa-
BaHe HA HUBOTO HAa HANpEXEHHETO NpH pasjleuTe/aHAaTa yecToTa. To-
BA C BB3MOKHO, KO fps < fp U fou > fp. '

Jl8yaenmoso o3syuumenno msao mun 20T[0-1. Peanusupa ce
OT BHCOKOTOBOpUTesHTe: HUcKoyectoTeH THn BK138-A4 u BHCOKOYec-
roTen tun BB108. Bucoxorosopureast BK138 A4 uannysa edekTHBHO
2o 15 kHz u saroBa ce Hansara orpasuuaBaie ¢ ¢uarsp. Howmunan-
HHAT HMNEJAHC HAa BHCOKOTOBOpUTes e 4 Q, MopalM KOeTo BHCOKO-
YeCTOTHHAT BHCOKOTOBOPHTEN e H36paH ¢ MMRexanc 8 Q.

H360p Ha axyCcTHYHO HaToBapBaHe. [36xpa ce 03BYYHTENHO THJIO
c’bC 3aTBOpeH obeM V=10 dm?.

H360p na pasnenurtenna yecrorta. [lopanu HeroseMuTe pasmepH
Ha HUCKOYECTOTHHR BHCOKOroBOpHTEN ce m3bupa f, = 3500 Hz. He
CblilecTBYBa ONAaCHOCT OT NPETOBapBaHe HAa BHCOKOYECTOTHHH BUCO-
KOTOBOPHTEJ, 3alllOTO TOH € C jBa M'bTH NO-rOJAAM HMMeNaHC.

OnpenensiHe eleMeHTHTE Ha (PUITHPA. 3a pasieJuTe/HaTa vec-
TOTA € W3MEPEH HMIeNaHChT Ha BHCOKorosopuresaure: Ha BBIO8 e
8 Q a ma BKI38A4 — 5,2 Q Kanamurerst na xonzexsatopa €
C'=56 pF. fx

Ilpuema ce cranpaprtHa croilHocr C=4,7 pF.

[NpeusuucasBa ce pasnenurennata yectorta f, =4150 Hz.

3a Tasu uecTora MMnenaHcbT Ha BK138A4 e 54 Q,

Onpenens ce unnyktuBHocrta L=0,21 mH.

3a Ma/Jku 3ary6M B aKTMBHOTO CBLUPOTHBJeHHE Ha GoGuHara TH
TpsaGBa Aa ce u3paGoOTH OT MejeH NpoBOAHHK ¢ JAuameTsp 1 mm. Ot
ta6n. 2.1 upe3 uHTepnoaHpaHe ce onpeje’s OpOfiT Ha HaBUBKHTE
n=62,

MNpu avanusa Ha pasideantesHH (QUITPH OT MHPBH Pel ce YCTaHO-
BH, ue (ha3oBaTa pas3iHKa Mex/[y MH3XONHHTE H BXOLHHTE HaNpexe-
HUsI € pasnuiHa Mo 3HAaK 3a HUCKOYECTOTHAS M BHCOKOYECTOTHUS
dbuarpu. [Ipn  u3nonsysase Ha nBaTa GUATHPA KaTO 3BEHA HA elHH
QuaTHp OT 3HayeHHEe e KakBa ule 6bJe (ha3oBaTa pPa3aMKa MEXAY U3-
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"XOJHHTe HanpeweHusd €JHO capAMO JADPYro, Thil KaTO BXOAHOTO HA-
TIpeKeHHe € eIHaKBO H 3a JBéTe 3BE€HA. AKO ce B3EMe paannxara
Mexay (asosure pasankd, onpefenens c (2 21) n (2.10), me ce ycra-
#iopd, ye dasosara pasiaHKa MewJy JABETE H3XOJHH HANMPeXeHHA e

L,.dB

00
A9 =90°= const
1-45
20 37 A0 200 30 W5 ' =907
i Z 5000 70000 %, F e

dur. 4.18

qoctosnHa u paBha Ha 90°. Tosa ce BHxAa H ot ¢ur. 4.18. Buco-
KOTOBOpPHTEJIATE Ce CB'HP3BAT MO MPHHIUN CH1(a3HO, HO B elHAKBA CTe-
neH e JOMyCTAMO U NpoTHBo(a3HOTO cBBP3BAHE, THH KaTO U B ABaTa C1y-
Yaa HanpexXeHHATAa BPXY BUCOKOroBopHTenute ca aedasupanu na 99°
-momexny cu. Te3n chxAeHHd ca BepHu npH yCaoBide, ue gsata ¢ua-
Tbhpa Ca HaroBapeHU C aKTHBEH TOBap, HO KaKTO CE MOCOYM B NbpBa
TrJ1asa, BXOAHUUAT HUMIEAAaHC HA BHCOKOFOBOPI/ITCJIH € CUJHD YECTOTHO
3aBHCHM U HMa KOMILIEKCEH XapaKTep, OT KOeTO Ce BHACAT HAOMbJHH-
rTeasu ¢asosd pasmuxu. CudadasHoTo Han mporuBodasHOTO CBbP3BaHe
‘Ha BHCOKOTOBODHUTEJATE Ce ONpejend UMeHHO OT Te3H AOMbAHHTEeJHH
Hedasupanusa U Ce yCTaHOBABA NPEJUMHO OMUTHO. B cayyas e mo-
Ao6pe BHCOKOrOBODHTEAUTE 14 ce CBBbPXKAT cHHa3HO.

Ilpu onpepenane enementure Ha ¢GUATHPA CHINO Ge MPHETO, Ye
.BXOIHUAT HMIEIAHC Ha BHCOKONOBODHTEJHTE € 4HcTO akTHBeH. Or TO-
.Ba ce JOMyCKa M3BeCTHA rpeika, Ho 33 (DUATPHTe OT NBPBH pex TH
ge e roagma. [pemkara ige 6bjJe [0-Ma/iKa, aKo MPH H3YACACHHUATA
Ce H3no/a3ysBa CTOHHOCTTa Ha MOJyJa HA HMOenanca sa f,, Koiro
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TpsbBa na ce uamepu. Ako He ce pasmojara ¢ JaHHATE 3a UMMeNaH-
€a, MOXe Ja ce H3MNoA3yBa CTOHHOCTTA HAa HOMMHAIHHUSA MMIIELAHC,
HO J1a Cé MMa NpejBHJ, Y€ rpemkarta € no-roiaMa.

Enexrpuueckata cxema Ha CBBLP3BaHE Ha BHCOKOrOBODHTEHTE B
O3BYYHTEJIHOTO TAMO e jgadena Ha ¢ur. 4.19a.

O

L=02ImH == C=4TuF

]

BB108
BK1386Y

a

our, 4.19a

[Tapamerpure Ha 03BYUMTENHOTO THIO Ce€ ONPEAENAT B CAEKHHSA
pea:

onpeliess ce KoeduuueHTsT ¢=0,71;

ompesiess ce pe3oHaHcHarta Yecrora f,=89 Hz;

onpefens ce eJeKTPUYECKHAT kKayecrBen (akrop Q,=094;

onpesens ce MbAHMAT KavectBeH ¢(akrop Qr =0,73; croinocrra
#da Qr e no-rossama ot 0,707 m B uecToTHATA XapaKTepUCTHKA Lie ce
HoJyud JeK NONEM ;

ot (3.29a) npu R; =0 ce onpenena fy=386 Hz;

or (3.296) ce onpenens fg=67 Hz.

Moxe fma ce mpueme, 42 YeCTOTHATA XapaKTEPHCTHKA ce NOHHKABa
#a suBo —8dB mpu f=63Hz,

CrexoBaTenHo HOMHHAJHMAT 4eCTOTeH ob6xBar me 6nie or 63 AO
18000 Hz npa ofiga HepaBHOMEPHOCT HA YECTOTHATA XapaKTEPHCTHKA
12dB. Ha dur. 4.196 e nanesa yecToTrHaTa XapaKTepHCTHKA C Xap-
MOHMIHTE Ha O3BYUHTEJNHOTO TaJa0. [lacmopTHata My MOUIHOCT e
10 W, a xoeduilMeHTbT HA XAPMOHMYHH H3KPUBABAHHUA — NO-MATDBK
or 3% B ueud yecrored o5xsar. KodcTpykuuiTa Ha KyTHATa € JAa-
KeHa Ha dur. 4.19s.

3a pasmupaBaHe Ha YECTOTHHA OGXBAT KBM HHUCKHTE YECTOTH 03-
BYYHTEJIHOTO TAJNO MOXKE Ja ce u3NbaHH C ¢asounBeptop. Msuucae-
HHETO Ce MPOBeXJAa B CASHHHS Pen:
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ITpuema ce R; =0,a QL =5 u 3a Qr=0,59 or rpadukure Ha
¢dur. 3.15 ce orgura: a'=0,2; x;=0,72; #'=0,68.

3a napaMerpuTe Ha O03BYYUTEJIHOTO TH/IO ce moaydaBa V’'=35,5
dm?, f,=50,5 Hz.

3a cMeTKa Ha 3HAYMTE/IHO YBe/MMuaBaHe HA oGeMa ce MOJy4d J1O-
CTaTbYHO HHACKA [0/iHA TpaHr4yHa 4YeCTOoTa. YecTtoTHata XapakTepuacTu-
KA Ha O3BYYMTEJHUTO TSJIO I¢ CHOTBETCTBYBAa Ha PaBHOBBL/IHOBA Xa-
paxkTepucTaka Ha GuatTbp Ha UeGuweB OT YETBBPTH pes C Xapak-
TEPHOTO CTPHLMHO CHAJaHE K'bM HUCKUTE YECTOTH.

Axo nosyyeHusiT 06eM e HempueMJIUB, a IIpd MaJKus 0GeM e He-
IpHeMAUB YeCTOTHUAT OOXBAT HA O3BYWHTENHOTO TsIO, TpsaGBa Ja ce
THBPCH BHCOKOrOBOPUT @/ ¢ MO-HUCKA COOCTBEeHA Pe30HAHCHA YecToTa.

Pesonancuara yectoTa Ha ¢asouHsepropa e fp =46 Hz.

ly

Coraacho (4.2) ce onpenens S, =41,5.
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INpuema ce Tpn6a ¢ auamersp Dy =80 mm u ce onpefens mioui-
Ta Ha cedeHueTo i §4=35.10-3m?2

Onpenens ce xbmxuHata Ha Tpbbata [y =207,5 mm.

Jba6ounnata wa kyTtuara (BbTpeimiHo) TpaGBa fa ObAe HE no-
maiska or 230 mm,
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Koncrpyknuata Ha kyrusita € jJageHa Ha ¢ur. 4.19 2. [eGeaunara
HA H3NOA3YBAHMTE IWIOYH OT ABLPBECHH YacTHUM TpAbBa JAa 6bie
18 mm

4.4. TPHJIEHTOBY O3BYUWTEJIHU TEJIA
C PA3AEJNHUTEJAEH ¢UATDHP OT N'bPBHU PEN

PasjensHeTo Ha 3BYKOBHA CNEKTHP HA TPM NOA0OOXBaTta, KOHTO Ja
€€ BB3NPOH3BEXAAT OT CHELHAJHH 3a Te3u 00XBAaTH BHCOKOroBOpHTE-
JH, TpeAsara pejuia NpeJjuMcTBa, OTpasasBamM ce CJaronpuATHO
BBDXy KayecTBOTO Ha Bb3npoussexpaane, [loJoOpeHOTO KaueCTBO
CIPAMO JBYJEHTOBUTE O3BYUYMTEJNHH TeJa Ce JABJ/XKH [MIaBHO Ha CAej-
HHUTe (aKTOpH:

Ha/UYHETO Ha BUCOKOFOBOPUTEN, KOHTO BbH3INPOH3BEX/A CaMO CHr-
HAJHTEe CbC CPEJHH UeCTOTH, T. €. TO3U 4YeCToTeH 00xBar, B KOHTO
YOBEIIKOTO yXO € HaH-4yBCTBHTEJHO;

BBH3MOXHOCTTA [iBETe pasfe/UTeNHH YECTOTH f,y U fo Ha Gbaar
BBH OT 06XBaTa, B KOHTO YOBEIUKOTO YXO € Hafl-uyBCTBHUTEJHO, T. €.
Jf:1<<800 Hz, f»>4000 Hz;

OTHOIIEHHETO MEeXAY I'PaHHYHHTE 4YECTOTH Ha 06xBara, Bb3MpOu3-
BEXJaH OT AaZleH BHCOKOrOBOPHTEJ, e I0-MaJKO, a TOBa HaMaJIsiBa BCPOsT=
HOCTTA 32 NOfABa Ha MHTEPMOAYJAIHOHHY M3KDHBSABAHUSA H H3KPHUBABAHHS
o1 ZonnepoB edexrT.

OcBeH TOBa CpPeXHOYECTOTHHAT BHCOKOTOBOPHTET [0EMAd BBPXY
ce6e CH TONAMHHOTO H MEXAHMYHOTO BbH3JeHCTBUE Ha YacT OT CHTHa-
JUTE M 10 TO3H HayuH oO6./eKyaBa HHCKOYECTOTHHH, HO TVIaBHO BHCO-
KOYeCTOTHHA BHCOKoropopuresJ. Tosa chb3nasa BL3MOXHOCT 3a yse-
JMYaBaHe Ha NACNOPTHATa MOLIHOCT HA O3BYYUTEJHOTO TA/10, @ CHHIO
TaKa W 3a M3MI0JI3yBaHe HA BHCOKOYECTOTEH BHCOKOI'OBOPHTEA, KOHTO
H371bYBAa A0 MHOIO BHCOKH 4€CTOTH — Hanpumep ot 5 jgo 22 kHz.

Haii-npocrara peannsauusi e TPHJIEHTOBO O3BYYHTENHO THJO CaMo
C BHCOKOYECTOTHH pasfieauTeJHH (QUJITPH OT I'LDPBH pex.

Ha ¢wur. 4,20a e nokasana npuHnUnHAaTa eJeKTPHYeCKa CXE€Ma Ha
CBbP3Bale Ha BHCOKOTOBOPHTCJHTE Ha TPHJICHTOBO O3BYYHTEJNHO TH-
J0 KbM YCHJABaTe]s 4pe3 pasfesnuTesNHH KOHJEH3aTOPH. 3a BHCOKHTE
YeCTOTH TPHUTE BHCOKOTOBODHMTeJSl ca CBbp3aHH B mapaJen. OcHoBed
npo6JeM TyK e ChIaacyBaHe Ha uMnepaHcHte. Toft ce pelnasa, KaTo
CPeAHOUECTOTHUSAT H BHCOKOUECTOTHHAT BHCOKOTOBODHTEN c€ H3GHpaT
¢ HOMHMHaJeH WMMeNAaHC, JBA 'BTH NO-BHCOK OT HOMHHAJHHA HMIELaHC
Ha HACKOYeCTOTHHSA BUCOKOToBOpHTE . Hanpumep 3a HHCKUYECTOTHHSA BH~
COKOFOBOPHTEH ZHHZI =4 Q, 33 CPEIHOUYECCTOTHHA U BHCOKOYECTOTHUA—
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Zyoy =82 n Z p,=8Q OcseH TOBa Ce B3eMa NpeJBUA YECTOTHATA:
3aBHCHMOCT Ha MMIelaHca Ha BHcoxoropoputenute, [Ipu nocouenute
aycAeHH CTOMHOCTH 3a BUCOKHTE YeCTOTH HMIeAaHchbT TpsbBa la ce
noayuu 2Q, O6ave 32 BHCOKHTE 4eCTOTH HMMEAAHCHT Ha BHCOKOroO-

—lﬁ._ + I 8
C]jaaxzmt. Djzawaaz Jj BB108
- U* cy BY
Up=Upy | HY ey
dur. 4.20a

BopuTeauTe mapacTa. Taxa sa fu e msMepeno Z,, =6Q, a Z., =
=12Q ¥ MMIEJAHCHT HA O3BYYHTEJHOTO THAJO CTaBa TOUHO Z,,=4Q,
KONKOTO € HOMPHAaMHUST My wMmelaHnc. 3a f0:Z,, =98, ZC,1=169~
M Z,,—~16Q n3a uMnenanca Ha O03BYUHTEJHOTO TS0 C€ TOJyYaBa
Zor=428Q. 3a Bcuuku octaHald YeCTOTH Zyr MMa NO-TOJEMH CTOH-

HOCTH.

Bropuat ocHoBeH npobnem e M3paBHSIBAaHE HA UeCTOTHATa Xapak-
TePHCTHKA Ha O3BYYHTENHOTO Tssio. Tyk TpsaGBa ha ce wMma NpenBH[,
Yye 3a CpejHUTE YeCTOTH H3MbYBa U HUCKOUECTOTHHST EHCOKOrOBOpPH-
TE€J, a2 33 YaCT OT BHCOKMTE Y€CTOTH HM3Jb4YBAa M CPeJHOYECTOTHHAT.
Pasnukara mexX1y uMmnelaHCHIe ClioMara 3a HiPaBHABaHe Ha YeCTOT-
HaTa XapaKTepPUCTHKA — B oOXBaTHTe HAa NpENOKpuBaHe OH ce o=
JAYYUS TOJEM NPY PAaBHH HOMHUHAJIHY WMINEAAHCH,

KanauuteTbt Ha KOHAeH3atopure ce ompegeas ot (2.25a).

T pusrenmoso o3syuumeano msao mun OTM2-09. To ce npo-
u3Bexaa OT GbArapckaTa NpoMHuisIeHOCcT. VisrpaseHo € OT clelHHTE
BHCOKOroBopuTean: Huckouecroren BBK201b54 ¢ nomunanen nwmnenanc
4Q, cpepnoyectoren tun BO0832 ¢ HomHuaseH ummnenaHc 8Q u Bu-
cokouectoted Tun BB108 ¢ HomuHanen wumnepanc cbuo 8 Q. Esex-
TpHUeCcKaTa CXeMa Ha CBbp3BaHe € WAEHTHuHA C fAajeHaTa Ha (ur.
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420a — crofiHOCTHTe Ha eJeMEHTHTe OoT durypara ce OTHacAT 3a
TOBa 03BY9HTeNHO TaJ0. Kamauurernre Ha pasjesure/iHATE KOHACH-
saropu ca C,=10pF u C,=4 pF. 3a pasmenutejnure 4ecroTH, Ka-
TO ce B3eMe NpeiBHJ H3MepeHaTa CTOHHOCT Ha WMMeEJaHCa Ha BHCO-
KOTOBOPHTEJIUTE 33 Te3W 4YeCTOTH, ce moayuasa f,1=1300 Hz, f,=
4000 Hz.

[TacnoprHata MoiHOCT Ha 03BYyuutenHoTo TAA0 e 30 W, a koe-
(QUUMEHTHT HA XADMOHWUYHMTE U3KDUBABAHHA — MNO-MaNbK 0T 3%.
Ojempr My e V=14 dm?

[lapamerpure My ce onpesenst, kKaTo Ce B3eMar NpPeiBHJ Oapa-
MeTpuTe Ha Bucoxoropopuren tun BBK201b54, nasenu B nnpea riasa:

onpenenss ce KoepUUUEHTBT 00=6,2;

onpejeas ce pe3oHaHcHara yectora f,==80 Hz:

onpeneas ce eJexTpuyeckuat kauectsed daxrop Q,=1,86;

onpejesisi c& MBJAHMAT KadecTBeH ¢aktop Qr =1,11,

[Tpu Tasu crtofiHOCT Ha KauecTBeH ()akTOp B YeCTOTHATa XapakTe-
PHCTHKA HA O3BYYHTEJIHOTO THJO ILE ce HoJywd nojeM B oGaacTra

Lp, dB
110 |
90 +
70
Lpg
/
G0+
N/W\ L3 ’
AN N
0 x - e

i 1 | 1 i i
20 50 00 200 500 /0(70[]_ 2000 5000 10000 20000
our, 4206

Ha pe3oHaHcHaTa YecToTa. YecTOTHaTa xapakTepHCTMKA He € MaKCH-
MajiiHO NJOCKa M To8a e OJaronpuATHO 3a MoJy4aBaHe HAa 7O HHCKA
nonma rpanuyna 4ecrora. Ot (3.29 @) ce onmpeneas f,=60,5 Hz, a ot
{3.296) ce onpeneas fy=>51 Hz.
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Ha ¢wnr. 4206 e gagesa uecToTHaTa XapakTepHCTHUKA HA O3BYYH-
TEJHOTO Ts/0, cHeTa Mo octa mpu 4 W na 1 m. Ot mes ce BmxAa,
Yye NoJHATA TPaHHWYHA YecToTa Ha o3ByuuTeaHoTo Taga0 € 50 Hz, a
ropuara — 18 kHz, makap 4e mnpousBoamTensit o0fBABa HOMHHAJEH
gectoreH obxsar ot 63 Hz no 16000 Hz. [anenu ca m xapaxTepH-
cTUKHTE Ha BTODHA Lpe W TpeTus L,; XapMOHHUM.

Tpusenmoso o3syuumesno msaro mun 30T30-1. Uenecbobpas-
HO JH e /ia ce u3no/3ysa pucoxoropopuresstr BBK201b4 3a ossyumu-
TEJHO TAM0 C (DA30HHBEPTOP, KAaTO ce 3aMasfiT OCTAHAJIHTE JBA THIA
Bucoxorosoputean ? [lo nmpuuuun e penecwno6pasHo, Ho TpAbBa jAa ce
H3MeHST MapaMeTpuTe HA 03ByuuTeJHOTO Tajo. Ille ce pasriena enun
npumep. 3a M3XO/Ha BeJHYHHA Ce NpueMa dectorara fy=>55 Hz. [la-
paMeTpHTe HA O3BYYUTEJHOTO TAJO Ce ONMpPEAeJAT B CJeJHATA HOCae-
JOBAaTeNHOCT

onpefens ce x;=1,83;

oT rpadukara xy(Q,) Ha ¢ur. 3.15 ce Hamupa Touxara xz=1,83
¥ ce Ccnycka NepneHAHKYAap KbM abcuucHara oc — Hamdpa ce
Q,=0,27;

onpefens ce HeoO6XopHMMaTa CTOHHOCT Ha Q,» KaTo ce NpHEMa, 4e
Q. ue ce usmens — Q,=0,30. ExuH OT BB3MOXKHHTE HAYHHH 33 HaMa-
JaBaHe HA KayecrtBeHHA (AKTOD ¢ kA ce H3MOJA3yBa YCH/ABATeNa C OT-
PHIATENHO M3XOAHO CBIPOTHBJCHHE, ONpeleeH0 OT 3aBHCHMOCTTA %

Q
Rf=R|—-=*~—1},
i (er )
Ri=—1,759;

npu Q;=0,27 ce nammpa @=2,6 u ce onpenensi HeoOXOAHMUAT
obem V=33 dm3;

UecToTHaTa XapaKkTepHCTHKA H3 O3BYYUTENHOTO TAIOf INE CBHOT-
BeTCTBYBA HA MAaKCHMAJHO IVIOCKA XAapaKTePUCTHKA Ha GUATHD KBa-
su-BarepBopt or Tperu pex. Tesu xpuBn He ca MHOTO CTPBMHH H
pasfendveNnara 4ecToTa HAa O3BYYHTENHOTO TH/0 Ha Hueo —8 dB me
ce mosnyuu Mexay 45 m 50 Hz.

ot rpadukure Ha dur. 3.15 32 Q,=0,27 ce orunra =153 uce

onpelleas pe3oHaHCHAaTa yecrora Ha (pasommsepTopa fy =46fHz.
CwraacHo ¢ (4.2) ce onpeaens —Si——=44,6.

ITpuema ce TppGa ¢ amamernp Dy =60 mm (BbTpPEILHO) W Ce om-
pesens IJOIITA Ha cedeHHeTo H — Sg=2,8.10—2 m% Onpenens ce
Ob/KHHATA Ha Tpbbarta [y =125 mm,

12 Koncrpynpane Ha O3BYUHTENHH Texd 177



JlsnGounnara Ba XyTHATa (BBLTPemHo) TpsA6Ba Aa Gbie me no-
Manka ot 250 mm. Heo6XoauMO e H3NOJ3yBaHHUTE IJIOYH OT ABPBEC-
BY YacTHuu ga OmpgaT ¢ aeGeausa 18 mm, Koucrpykumara na osBy-
YUTEJNHOTO TAMO € Aajexa Ha ¢ur. 4.20 a.
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250 275
)/
286 N J23
dbur. 4.208

Tpunrenmoso o3syuumeano msro mun 307 20-1

O3ByuHTENHO TSA0 € MNO-MadAbK 06eM MOXe fa ce IOJyyH, KaTo
ce M3M0/3yBa KOMOGUHAMA OT CJAeJHATE BHCOKOTOBOPHTENH: HHCKO=
gecrored THn BKHO0932, cpeanoyecrore:r tun BKC0731 u Bucoxo-
yecrored tun BB1015. JlaHuure 3a Te3u BHCOKO[OBOPHUTENH Ca ja-
JeHd B IThpBA TJaBa.

[Ipuema ce ,paspenurenen QGHUATHD OF MBPBH pej, CbALPKAIL
HHCKOYECTOTHH H BUCOKOYECTOTHH 3BeHa, paleH Ha ¢wr. 4.21 a. Ho-
MHHAJHHAT BXOJEH HMIEJAHC Ha O3BYMUTENHOTO THIO uie Gble 8 Q.

H36op Ha paspeautennn uyectoTH. CpeaHOYECTOTHHAT BHCOKOro-
BOpuTe] HMa Aoaua rpaHuvHa yectota 800 Hz. C uea aa ce ocury-
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P¥ NPOH3BOJCTBEH Pe3ePB U a Ce NPEAOTBPATAT eBeHTYyaTHu Aedex-
TH, KOHTO Morat jAa ce HOSBAT K4aTO pesyATar OT NpOH3BOJACTBEHHTE
TOJIEPAHCH HA M3TIOJI3yBaHHTE BBB (DUATPHTE eJICMEHTH, c€ NpHEMa fp1=
1000 Hz. l'opnata rpanuysa yecToTa Ha ChIYHA BUCOKOTOBOPHUTEN €
5000 Hz. Ot cpmure cboGpaxenus ce mpueMa fn=4500 Hz.

B
W

Ly=021mH
oo L,=14mH Lo =20mF Gy =2uf
. T T
* BKCOZ: U ) BB
KCO0731
Yoy \Brwpsse  |Usy ""
2 89 52
O— 4 )
a
dur, 4.21

CpenHoYeCTOTHHSIT U HUCKOYECTOTHUAT BHCOKOTOBODHTEN Ca C HO-
MUHaJMeH uMnefaHc 8 Q, Ho MoPanu H3NOJA3YBAHETO H HA HUCKOYECTOT-
HH (PuaTpu oOmuAT mMOedaHC Hama aa npesuwH 8 Q. Bucokoyecror-
HUAT BUCOKOrOBOpHTE € M36paH ¢ HoMuAANeH uMnenadc 15 Qor ¢pobpa-
WeHHA 32 HOJIyYaBaHe Ha PaBHOMEPHA YeCTOTHA XapaKTePUCTHKA — Hero -
BaTa YyBCTBUTEJHOCT € [10-T0/15IMa OT Ta3u Ha OCTaHaJHTe ABa BHUCOKOrO-
BOpUTEAS.

Onpenensiie CTOWHOCTHTE Ha efdeMeHTHTe Ha (puaTbpa. ChriacHo
(225 4) ce onpegenaT xanmauUTeTHTE HA KOHJEH3aTOPHTE 3a M3OpaHH-
te pasgeaurennu uectoTH C,=20pF, C,=1,96 p F. Tlpu uauuce-
HUSITA Ce H3IOA3YBAT M3MepEHUTe CTOMHOCTH HA MOAyJa Ha HMIelaH-
ca cboTBeTHO Ha Bucokorosoputea tun BKCO731 npu f, u na Buco-
xoropopurea tan BB1015 npu fo—Z,,=8Q u Z,,=18Q.

IMbpsata crofiHOCT chbBmaga CbC CTaHAapTHa, a 3a BTOpAra ce
npueMa C,==2pF u Ce npensuuciiBa pasjiendTeqHara 4ectora f =
=4420 Hz.

Cobraacuo (2.13) ce onpejenst MHAYKTHBHOCTHTE Ha GOGMHHTE
L,=1,40 mH u L,=0,3 mH. [Tpu Te3u HsuncpeHus cbluo ce H3M0JI-
SyBaT U3MEpeHWTe CTOHHOCTH Ha uMnegaHcure — Z,, =8,8Q na Bu-
coxoroopurea Tin BKHO0932 mpu f, n Z,— 8,4Q na Bucoxoroso-
puren tun BKCO731 npu f ;.
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Jipere ©60GMHAM Ca CBBp3aHU MOCJACAOBATENHO C BUCOKOrOBOPHTE»
JHTe H 33aTOBa AKTHBHOTO MM CHMPOTHBAcHHe Tps6Ba Ja GbiAe Man-
X0 — mle ce u3paboTBaT OT MeleH TNPOBOJAHHK ¢ JauamMeTsp 1 mm.
Or Ta6n. 2.1 ce onpegens OpoAT HA HABUBKUTE HM — n,=170 ®
fl2==74.

M3uncngeane Ha aKyctuyHoro odopmsiHe. [Ipuema ce cucrema
Ha O03BYUHTEJHO TH/I0 ChC 3aTBOPeH ofem, xato V=10 dm?®

[TocnejoBaTesHO 33 O3BYYHTEJAHOTO THAIO CE ONMPEHEJST :

kKoedunvenrsr a=1,83;

pesoHaHcHaTa yYecToTa fy=84 Hz;

eneKTpHYeCKHAT KavecTBeH (akrtop Q,=1,07;

NBJIHAAT KayecTBen dakrop Q,=0,76.

[Moayuu ce Q,>0,707, xoeTo o03HayaBa, ue B 4eCTOTHATa XapaK-
TEPUCTHKA 1€ HyMa MAKCHAMyM B 0G/1aCTT4 Haj PE30HAHCHATA YeCTOTa,
T. €. YeCTOTHATa XapaKTEePHUCTHKA HAa O3BYUHTE/JHOTO TANO HAMA na
6B MaKCHMaJHO IJIOCKA, HAMA Ja CbOTBETCTBYBA HA XAPaKTEPHCTH-
KaTa Ha QuaTbpa Ha barLpsopr OoT BTOpH pea.

Or (3.29a) ce oupegens f,=78 Hz, a or (3.296) — f;=58 He.

Honnata rpaHuyyHa YecToTa HA O3BYUHTEJHOTO THJAO, HA HHUBO
—8dB moxe pa ce mpueme 55 Hz, xoeTo e MHOro 0GP pesyarar.

Ilpn penmna ot H3uHCJeHMTe NpUMepH HA O3BYUHTENHO THAO CHC
3aTBOpeH ofeMm ce MNoayyd kavectseH dakrop, no-roasm or 0,707,
HpH KOETO B YECTOTHATA XapaKTEPHCTHKA Ha O3BYYHTEJHOTO TAIO Ce
noayyasa nopeM. CTPHKTHOTO NMPOBEXIaHE HA H3YHUCTEHHATA H3UCKBA
Ja ce onpejfeNd YeCcTOTaTa, NPH KOATO Ce MOJyYaBa MaKCHMyMbBT H
CcJlie] TOBa Ja Ce onpejeld CTOHHOCTTA HA TO3W Maxkcumym. Karo ce
HaMePH mbPBaTa npowsBoana Ha (3.286) m Ce nmpupaBHHM Ha HyJa,
MoxXe fa Ce HaMEeDH HOPMHDaHATA YeCcTOTa Xpgx, NPH KOATO Xapak-
TepHCTHKaTa 1@ HMa MaxchmyM. [lTosyyaBa ce
207

2Q5~1

3a H3UHCTIEHHA MpuMeD ce MN0AYYaBa fmar=610 Hz, Xmor=7,2.

Ot (3.286) ce onpenensi Gmax=1,04.

Ot (3.288) ce noayuasa Lu..=0,3 dB.

Cnepopatenso 3a 4ecToTa fmar=0610 Hz xapaxtepucTskara uie
uma maxcumym ot 0,3 dB.

Ilpn Makcuma/nHO MJOCKA XapaKTePUCTHKA HUBOTO Ha XapakKTepH-
cruxara 3a f=610 Hz 6u o6uno~0 dB, t.e. obuworo nosuiuaBane
Ha HUBOTO Ha XapakTepuCThkara npu Ttasu uecrora e 0,3 dB. Ilox-

pasbupa ce, 4e TOBA € HabJHO NMPHEMJIHBO 3a NMpPaKTUYeCKA peandsa-
LHA.

4.3)

Xmax =
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KoucTpykuusita #a KyTHATa Ha O3BYWHTEJIHOTO TSJIO € JajeHa HA
¢dur, 4.21 6. OGembT He € roaaM U KeGennUnaTa HA MIOYHATE OT ABP-
BECHH 4acTHIH e AocTarbyHo A2 Oble 10 mm. B oGema tpaGea xa
ce noetasu oxkono 80 g 3Bykonormbluam Matepuans. Ha ¢ur. 4.21¢
e Jlajena YeCTOTHAaTa XapaKTepucTuka no octa npu 4 W wa 1 m u
YeCTOTHHTE XapaKTEPHCTHKU Ha BTOPUR Ly M TPeTHa L,3 XapMOHHK.

[TacnopTHaTa MOIIHOCT HA M3YHCAEHOTO O3BYUHTENHO Taa0 € 20 W,
a HOMHHAMHMAT My uecroTeH o6xBat ot 50 mxo 18000 Hz mnpu He-
pPABHOMEPHOCT HAa XapakTepucTukaTta My, He no-roasma or 12 dB. Xa-
PaKTePUCTHYHATE My uyBCTBATeasoCT e Haj 0,5 PaW—%%, a koedu-
IMEHTHT Ha XapMOHHOHTE — no-mMaxbk or 3%.

Tpunrenmoso ozsyyumeano msaio mun 30T20-2. To e moaudu-
Kanust Ha 30T20-1 — me 6bJa? H3MOJA3yBAaHU ChLIUTE BHCOKOFO-
BOPUTENY U CHIIUAT (HATDHP, KATO IUe ce U3MEHH aKYCTHYHOTO odhop-
MmsaHe. To wie mpepcTasisBa 03BYauUTeAHO Tano ¢ (dasouusepTop.

W36upa ce yecrorara, MPH KOSTO HHBOTO HA YeCTOTHATa XapakTe-
pucTuKa ce nowixasa ¢ 3 dB—f,=50 Hz.

Onpeaeas ce x,=1,00.

[Tpuema ce Qr==5 HonNpenacAsHETO HA NapaMeTPHTE C& H3BBLPUIBA
or rpaduxuTe, nanesu Ha dur. 3.15.

Bupxy rpapukara x,(Q,) ce Hamupa TOukKaTa, ChOTBETCTRYBalla
va croiinoctra 1,00, n ce cnycka nmepnenaukyJasp KbM abcuucHaTa oc.
Ounpepens ce:

Q,=041; a=10; k=1,0.

OGeMbT Ha O3BYYHTENHOTO TAJ0 € V=18,3 dm?3.

Pesonancuwata yecrota Ha (Qasonnsepropa e fz =50 Hz.

Onpegeasar ce pasmepdre Ha (pasomHBepcHaTta Tpb0Oa, KaTO OTHO-

1
IJeHHETO MeXNY NBLIKHHATA H CEYCHHETO _§2.= 90,
&

[lpneMa ce tpBGa ¢ muamersp Dy =40 mm u ce omnpereas Ibi-
x#Hata Ha Tpbbarta [y =113 mm.

[lpu u3aGopa Ha cewenueTo Ha TphbGarta Ha (asouHsepTopa TpsbBa
I3 Cce ¥Ma INpenBHJ CJENHOTO CBbOOpaXKEHHE: aKo OTHOUICHUETO
—;i—— e Ma/iko, TPsGBa Ja ce npueMe Tpnba C [0-roJAsSM JUaMeThp, aKo
TOBa OTHONIEHHE e FOJAMO — NuaMeThpPhT Ha TphOara TpsbBa na
6bJe MaabK. 32 TPBOU 33 (DA3OMHBEPTOPHTE HA 03ByUMTENHHTe Tena
MHOTO Toaxojaumu ca tpubéure or PVC, xouro ce u3noasysaT B
CTPOATEJNCTBOTO. T€ MMaT rIJaljKa MNOBBPXHOCT M BHACAT MaJky 3a-
ry6u, a ToBa € €IHO OT M3HCKBaHHATA 33 (DasouHBEpPTOPHUTE.

IloayueHuaT pesyarar 3a 4YeCTOTHATA XapaKTEPHCTHKA Ha O3BYYH-
TeJAHOTO THJIO € MHOrQ J06bP — HOMHHAJHHAT MY YecToTeH 06XBar
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ua neso —8 dB cnpamo cpeanoro, e 6bae ot 42—45 Ko 18000 Hz,
Ocrananure My napaMeTpH ca xaxrto npu 30T20—1,

Ho nokasatenute Ha ToBa O3BYUYHTENHO TANO MoOraTt Aa Cc€ NOCTHr-
HaT, aKo Ce peanusupar M3dHcAeHuTe napamerpd. Iloayuenara croi-
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HOCT 3a KaueCTBeHHs ()AaKTOp € NO-Ma/jka OT Ta3H HA BUCOKOTOBODH-
teas. [locoueno Ge, d4e rnpum npousselleH Beue BHUCOKOTOBOPUTEN
Hali-JeKo TOBa ce [MOCTHra 4pe3 H3MmO/3yBaHe Ha ycHaBaTesa ¢ OTpHU-
UarTesqHo M3XO/iHO cbiporHusienue. CrolHOCTTA My 3a caydad e R; =
=—184Q.

Ha ¢ur. 4.22 e nokazana KOHCTPYKIMITA Ha KyTHATA Ha O3ByUH-
TenHoto Taxo. B oGema Tpa6ea Za ce nocrasu Okono 60 g 3ByKO-
norablall, MaTepHal.

Tpusenmoso o03syuumesno msaro mun 30T20-3

Cwp3naBaneTo Ha O3BYYMTEJHM TeJa C MHOTO ManbK o06eM H3HCKBa
H3N0J3YBAHETO HAZ BUCOKOTOBOPHTENH € MHOTO MaJKa 3BYKOH3/AbYBa-
11a NOBBbPXHOCT. TPHIAGHTOBO O3BYYHTENHO THAJMO C MHOFO MaJK{ pas-
MepH MOXe Jia ce peainsipa, KaTO C€ H300Ja3yBa HHCKOYECTOTHHUAT
sucokorosopuren Thn BKH0823 B xomGumanusi cbc cpefHOYECTOTEH
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tunB KC0721 u Bucoxoyecroren Ttun BB108, IlnpBuTe ABa BHCOKO-
TOBOPMTEN Ca C HOMUHaleH uMmnexauc 49, a nocaegHusr — 8.
O3ByunTeqHOTO TAM0 Iie 6bje ¢ HOMHHANEH umnelanc 4 Q. Bucoxo-
rosoputenat tun BB108 e u3bpan ¢ umnespanc 8Q nopaayu mo-rods-

] I
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{' BKH 0823 BxCO721 8y (58108
£ | 482 | 8%
a
dur. 4.23 a

MaTa My YyBCTBUTEAHOCT, TaKa Y€ YeCTOTHATAa XAPAaKTEPHUCTHKA Ha
O3BYYUTENHOTO TAJMO 1A C€ [OJYyYH AOCTATbYHO paBHOMepHa. Jlauuu
3a Te3H BHCOKOTOBODHTENH Ca JNaJeHH B IbPBa IJ1aBa.

Hsbupa ce efekTpuyeckH pa3zesutened QUATHD OT WbPBU pen ¢
HHCKOYEeCTOTHH M BHCOKOYECTOTHH 3BeHa. Enektpuyeckata My cxema
e janena Ha dur. 4.23q.

U360p na pasneawrtessd uecTotH. KoHycHHTe CpeXHOYeCTOTHH
A BHCOKOYCCTOTHH BHCOKOTOBODHTEJNH MO TNPUHUMI H3AbPXKAT I0-IO-
JieMH €JIeKTPHYeCKH HAaTOBapBaHHS H 3aTOBA CHOTBETHATA pa3fienHa
YecToTa MOXe Ja Ce NpHeMe PaBHA HJAM MAaAKO NO-BHCOKA OT JOJHA -~
Ta UM rpaHH4YHa yecTtoTa. Bce nak, xorato ce usmosaysa ¢uatep or
I'BPBH pel TPa6Ba XA Cce ¥Ma HpeABMA, Y€ CTPBMHOCTTA Ha Xapak-
TepucTHKaTa My B o6JacTTa Ha menpomyckane e camo 6 dB/oct. To-
Ba 03HAYaBa, 4Ye HeIOPeKEeHHETO Ha CHTHaJAUTe, YHATO YecToTa € C
Y/, nan %/, OoT oxTaBaTa IO-HUCKA OT Pa3NeJIMTEJHATA, le Obie Cpas-
HHTEJHO BHCOKO, AKO He CBHILECTBYBA ONAaCHOCT OT MPETOBApBAHE,
MoTar Ja Ce NOSBAT HeMHHeHHH W3KPUBABAHUA, KOHTO HE CE€ KOHTPO-
JIHPAT OT NPOU3BOJUTENUTE BBH OT HOMHHANHHA YeCcTOTeH 06xBsar.
[Mopanu Te3u choGpaxenus me ObHAaT MPUETH pa3feqHuTeNHHTE Ye-
crot f,=1200 Hz u f,p=4500 Hz, xato ToyHHTe uM CTOHHOCTH
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e ce ONpefenaaT cJel H3YHCAsBaHe Ha KOHIEH3aTOpHTE M NpHeMmaHe
Ha CTaHZApTHU CTOHHOCTH.

Onpeleasue CTOHHOCTHTE Ha eneMeHTuTe Ha uITHpa. Mony-
JUTC HAa UMMEJIAHCHUTE Ha BHUCOKOTOBODUTEJNHMTE NIPH Pa3equTesHHTe
YeCTOTH HMAT cjlefliuTe CTOHHOCTH: Z, =4,5Q — na BKHO0823 npu
1200 Hz, Z;,=4Q — na BKC0721 npu 1200 Hz, Z;, =12 Q — Ha
BKCO0721 npu 4500 Hz, Z,,=9 @ — na BB108 npu 4500 Hz,

KananureTutre Ha KOHIEH3aTopuTe ce omnpefeast or (2.25a):
C,=33,3 pF. llpuema ce C,=33 pF. Pasmxara Mexny usuncieHa-
Ta U TpHeTaTa CTOHHOCT € MHOLO MaJKa, NOPalH KOeTo fr==1200
Hz. Onpenens ce C;=3,92 pF. [Npuema ce C;=4pF u ce onpenens
fp2=4/120 Hz.

MuaykruBHocTute Ha GoGunure ce onpeaenat ot (2,13): L;=0,6 mH
1 L,=0,145 mH.

Bo6unure TpAGBa la ce HaBMAT OT MEJEH NPOBOJHHK C AHAMETBP
1 mm. Or 1a6a. 2.1 ce onpejens Gpositr HA HaBUBKMTE uM: ny=110,
n,=>51,

ArycTHuHo ocdopmsive. OsByuuTenHoto TAA0 ce o(opMaA KaTo:
aKyCTHYHA CUCTEMa ChC 3aTBOpeH obem V=8 dm?3.

MauyncnennsTa ce W3BLPLIBAT B CAeNHHA Pejl:

onpeneas ce KoebuuueHTnT o0=0,78;

onpejenst ce pe30HAHCHATA YECTOTa HA O3BYUMTEAHOTO THJIO
f0=80 HZ;

onpefiesisi Ce eNeKTPHUECKHAT My KauecTBeH ¢akrop Q,=0,66;

onpejenas ce NbAHAAT KayectBed (axrop Q,=0,525.

[Toayun ce manka CTOHHOCT 3a QQ,, KOETO O3HayaBa, Y€ YecTOTHa-
Ta XaPaKTEepPUCTHKA HAa O3BYUHTEJHOTO TAJMO HAMA AA O6bre MaKCH-
MAJHO MJIOCKa, @ HHBOTO M lle 3anouyHe Ja Ce MOHMXKaBa OT CPaBHU-
TEJNHO BHCOKH YCCTOTH.

Onpenensir ce yecrotute f,=110 Hz n f4=90,6 Hz.

[Tonyyenure peayaraTd ca KpaiHO HE3aJOBOJHTENHH 34 TPHAEHTO-
BO O3BYYHTEJHO Tano. HAMa cMHCBHA Ja Ce peajdsHpa O3BYYHTENHO:
TANO, KOETO Ja Bb3NPOM3BEX A MHOIFO 100pe CHUTHAJHTE ChC CPeHH
H BHCOKM 4YeCTOTH, a Ja Bb3MNPOH3BEXJAa MHOTO JIOINO HHCKHTE YeCTO-
4. HeoOxoaumo e Aa ce ypeqHuu KaueCTBeHUAT (aKTOP HA O3BYYH-
TENHOTO TaM0 A0 CcroinocT Q,.=0,707. Ilpuema ce, ue yBeanueHHeTo
e CTaHe upe3 JONBJIHATENHO CHOPOTHB/AEHNE KBM H3X0Ha MY.

Omnpenens ce Heo6xoaumara cTofiHocT Ha Q.=0,96.

3a croilnocTra Ha R; ce moayuasa R; =3,3 Q.

Llenara, ¢ KoATO Ce 3anjalla pasliHpABaHETO HA YECTOTHUS 06~
XBAaT, € MHOTO BHCOKA —— 3HAYMTENHA Y4CT OT H3XO0/HATa MOMIBOCT
Ha ycuJBaTe s ce pasceiiBa BbPXY AONBJHATENHOTO CBIPOTUBJACHHE,
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Tipn me3n ycaoBua cc noayvaea f;=84 Hz u f;=61 Hz,

Hlonnata rpaHuyHa uecToTa, HAa HuBOo — 8 dB, me 6bAe He no-
BHCcoka or 60 Hz. Homumanmvsr uectoten o06xBaT me 6pae ot 60
Jo 18000 Hz, npa HepaBHOMepHOCT Ha 9eCTOTHaTa XapaxTepHCTHKa

50 | 50
l/
oy N
b3 ]/ VAL
IS i
(o || S8
R
220 s »
240 o 175 =
0
dur. 4.23 6

B¢ noseve or 12 dB, macnopraara My momuoct — 20 W, uyBcTBH-
Teanocrra — 0,5 PaW—05, a xoeduuHeHTbT HA XapMOHHWHH H3KDH-
Bapa#usi — He no-rojasm or 3°/, B ueaHsa oGxsar.

Ha ¢ur. 4.23 6 e nokasana xoHcTpykuusra na kvrusarta 3a 30T20-3.
‘Oco6enata u dopMa ce A'bMIKM Ha HeOOGXONMMOCTTAa J1a Ce€ BMECTAT
BUCOKOTOBODHTEJHTE HA JMLEBHs naHes. B o6ema TtpaGea ja ce mo-
craBu 50 —60 g sByxonorabmaiy Marepuan
b4 Tpusrenmoso o3syuwumesno msro mun 30T20-4. To e monudu-
kaudg Ha 30T20-3. YcraHoBH ce, 4e BHCOKOTOBODHTEJAT THII
BKHO0823 ne ¢yuknHonupa ONTAMAIHO B MOCOYEHOTO O3BYUHTENHO
TAJNO MpM HW36paHHA BapHanT Ha 3arBopeH o6eM. 3aToBa e Gb
e us4ucaed Bap4aHt ¢ (asounseprop. [Ipmema ce, dye o6eMbT
ce sanassa V=8 dm?3, T. e a=0,78, EaexrpuyeckaTa cxemMa Ha
cBBP3BaHe M cAeMeHTHTe Ha ¢uarbpa ocrasaT xakro npu 30T20-3.
MMpuema ce, ye Q,==5 ¥ 3a u3YuCIEHHATA Ce MON3yBaT rpaduxure oT

¢ur. 3.15. Bupxy rpaduxara « (Q,) ce HaMMpa TOuKaTta, CHOTBET-

crBysauia Ha a==0,78, ¥ or Hex ce cmycka nepOeHAHKYJAp KbM alC-
nucHata oc, Onpeneas ce Q,=0,43. Bennara ce ycranosaBa, ye Q,

€ no-roaaMm OT NMBJAHUSL KAayeCTBEH (baKTOp Ha BHCOKOroBOpuTeId H
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O3BYYHTEJHOTO TANO TPsAGBR2a Ma ce 3axpaHBa oT ycuuasarea ¢ R;>0.
Heo6xonumata crofiioct ¢ R;=0,18 Q,

OnpegensiT ce oCTaHaNWTe NapaMeTPH Ha O3BYUMTEJHOTO THAJIO
cbuo ot dur. 3 15: x,=08; £=092; f,=48 Hz; f$=55 Hz,

CroitroctTa Ha Q,=0,43 e no-rongma or 0,414, a ToBa O3HayaBa,
4e O3BYYHTEJHOTO TAJO Ml HMa YeCTOTHA XapaKTepUCTHKA, KOATO
CHLOTBETCTBYBA HA XapaKTepUCTHKATA HAa BUCOKOYeCTOTeH (UATHLD HA
Ue6uumies oT 4eTBBLPTH pej, 3aToBa Ce MOAYUM TONKOBA MajKa CTOMH-
HOCT 3a wecrorara f,. Homuuannusar yecroren o6Gxsar Ha TOBa O3By~
yuTeNAHO TaM0 INe Gbje, Ha HHBO —8 dB copamo cpeanoro, ot 40
xo 18000 Hz.

KoHcTpykTHBHO n3uncasBaHe Ha ¢asoHHBEpPTOpA:

Or (4.2) ce onpenens réf’— = 128, [Topasgu roasmaTa CTOHHOCT Ha

%

oTHOWeHHeTO l4/Sy ce u3bupa Tpb6a ¢ ManrbK AHAMETBD —Dg==
=25 mm u ce onpenenst [ =64 mm,

KoncrpykuusitTa Ha kyTusita € Aajaeda Ha ¢wur, 4,24,

PesystaTure OT JBaTa W3YHC/EHH BapuaHta MoraT Ja ce 0606-
mar — no-Ko6pPH NoKasaTeJH IUEe UMA TPUIEHTOBOTO O3BYUHUTENHO
™10 ¢ Qaseunseprop mpu Q,=0,43,

350150
2ol L LL.
- i E !
© / ’
NN 4 /
RN f i
‘
5
N 4 i
L lokond anri- L
10 80 745 9
220 175
240
dur. .4.24

Ot aHaiu3a HA U3BBPUIEHHTE H3YUCJEHUSA MOXKe Ja ce Hanpasu H
€[M0 MOJE3HO 33 KOHCTPYKTOPUTE HA BHCOKOrOBOPDHTEJM 3aKJIOye-
HHe — BHCOKOrOBODHTEJNUTE C MajKu pasMepd -TpadBa Aa UMaT no-
BHCOK N'bjieH KadyecTBeH ¢akrop oko.Jo 0,5.
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4.5. ABYJIEHTOBH O3BYYHTEJIHW TEJIA
C PABJAEJIUTEJNEH ®HIATDHP OT BTOPH PE]

B o6Gaacrra Ha saTuxpaHe (huATpHTE OT MBLPBH peJl BHACAT 3aTHX-
BaHe cbc cTpbMHocT 6 dB/oct. B uectoren o06xBar ¢ mMpOYHHA
oxono 1 oct (%05 oct oT nsere cTpanu Ha pasnenuTesnaTa YecTo-
Ta) H3/A'bUBAT M ABaTa BHCOKOroBopHTeas. Bb3Mmoxuu ca unrepde-
PEeHUHH MeX Y CHUFHAJHTE, H3NbY€HU OT eAMHHM U LPYrHA BUCOKOro-
BopuTea. B yecroTHata XapakTepPHCTHKA MOXe 1a C€ NOSIBAT BBbPXO-
Be ¥ majuHu. 3a NpejoTBpaTtABaHE HA HEXEJaHW gaBjeudus B obGracT-
TA HA pasfe/uTe/HaTa YecTOTa Ce H3MoA3yBaT (UIATPH, KOHTO B 06-
XBaTa HAa  HeNPONyCcKaHe BHACAT 3aTHXBaHe ChC CTPHMHOCT
12 dB/oct — ToBa ca Quarpurte ot BTOPH pei. Kato eamuuuHu 3Be-
Ha Te 6fXa aHaAM3UpaHM NMOJAPOGHO BBB BTOpA IJaBa.

CrpYeTaHH€eTO OT eJHH HUCKOYECTOTEH M eQUH BHCOKOYeCTOTEH
dbuatep oT BTOPM pex o6padyBa paspenuTened QUITHP 32 ABYJEH-
TOBO 03BYYHTEJHO TAM0, UecToTaTa, Npu KOSATO HANPEXKEHUATA BBHpP-
Xy JIBara BHCOKOTOBODHTEJSl CTaBaT PaBHH,CE Hapuya pa3jesHTe/Ha
YECTOTA HA O3BYYUTEJHOTO TS0 WJH NO-TOMHO -— pa3jendTen]sa ye-
crota Ha duaTbPa Karo nano. QOUKHOBEHO PA3ACAUTENHUTE YECTOTH
Ha aBeTc (bUATPOBH 3BeHA CHBOARAT C Ppas[esIATENHaTa dYecToTa Ha

duaropa, T. e.
f/m:fpa:fp . (4'4)

v

Pa3bupa ce u TyK KaxkTO 0pH (HATpPHUTE OT MHPBH Del paseH-
cTBO (4.4) TpsaGBa Na ce mpHeMa YCJIOBHO -— 3aBHCH OT KOHKPETHUTE
MOKa3aTeJy HAa M3MOJ3yBaHHTE BHCOKOrOBOPHTE/H.

B Hamata cTpaHa ce npou3BeXAAaTr HeMaabKk Opoil JABYJNEHTOBH
O3ByUATeJHH Teja, B KOUTO € H3M0J3yBaH (UATHD OT BTOPH Dell.
IoBeyeTo oT TAX OTroBapsT Ha HM3UCKBaHHATA 3a O3BYUHTENHM Teda
ot Hi-Fi xmac. T[lo npuHmun BWABT Ha QuATHpa 3aBHCH OT KauecT-
BaTa Ha O3BYYHTEJHOTO THJO — He Ce ONpaBlaBa 3a O3BYUUTEAHO
TAJO € HHCKH KaueCTBEHH II0KasaTeJH Ja ce H3I0J3yBa CJAOMKEeH CKbII
buaTHP.

A8yrenmoso ozsyrumesno msro QTCI-01. Cb3faneno e oT HHC-
KodecTOTHHA Bucokorosoputes BBK20154 u kynondusi BHCOKOYecTo-
TeH BHCOKoroBoputea BKB2521 B o6em or 28 dm?® YcBoewo e 3a
PeOBHO MPOW3BOACTBO, JIBaTa BUCOKOTOBODHUTENSi Ca C HOMHHA/EH
uMnesanc 4 Q, T. e. 03BYYATENHOTO THAAO CbLUIO € C HOMHHANEH UM-
nenanc 4 Q. JlaHHHTe 3a BHCOKOTOBOpUTEANTE ca JAaJeHH B NbpBa
TJ1aBa — Te OTrOBapsT Ha BCHYKY MH3UCKBanMg 3a Haleqanst of Hi-Fi
KJaC, CJe/0BaTe/]HO 03BYYHTEHOTO TAJO ChIO TPa6Ba Za OTroBaps
Ha Te3d H3HCKBAaHUA, TO TPAOBa Ja ce KOHCTPYWpa, KATO Ce B3eMar
npefABUJ Te3W H3HCKBaHHI.
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Pazaenuteaunst (GuaTbp € M3rpased OT xBe 3BeHa (HHCKOYECTOT-
HO 1 BHCOKOUYECTOTHO) OT BTOpu pea. CxemaTa Ha cBbp3BaHe € Ja-
leda Ha ur. 4 25,

H300p na pasaenutenna yecrora, HuCKkO4eCTOTHHAT BHCOKOTro-

o
Ly=G7mH __|__Cz=8,0,ul~'
(118mH) T (4,0mF)
Cr=20mF ¥ , =
(10m:F) L3=035mH
Uny Usg 3 (084mH)
- +
BBK20154% BKB2521
- 1 BBK20168) 1§ (BKB2531)
dur. 4.25

Boputen u3abuBa epextusHo no 6—8 kHz, IMpu uecrora 4 kHz mu-
BOTO Ha U3.ThUBAHETO My Ha 15° or ocTa ce nonmxana c 2—3 dB, a usuck-
BanusTa 3a Hi-Fi xnac ca He noseue ot 4dB. KoeduynenrnT HA xapMOHHY-
HU u3KpussiBaHusi B o6xBata Hax 1000 Hz e mo maabk ot 19/,. To-
Ba e NpeAnoCTaBKAa 3a M360D Ha MO-BUCOKA pa3jejuTenHa yectoTa. B
CBIOTO BpPeMe BUCOKOYECTOTHHAT BHCOKOTOBODHTEN MOXe na (PyHK-
unonupa Hopmaano Hag 2 kHz npu ¢uarep cbe cTpBMHOCT
12 dB/oct. 3aroBa paszeauTennata uectora e uabpana 2 kHz.

Onpenensune edemeHtHtTe Ha uarbpa. [Ipuema ce yecToTHHTE
XapaKTePHCTUKH HAa (DUATPOBHUTE 3BeHA jAa ObJAaT MakCHMadaHO IMTOC-
ku, CrenosatesHo e/eMEHTHTe UM e ce onpejeadar ot (2.57), (2.58),
(2.77). n (2.78). Caex u3uMcAdABaHE HA CTOUHOCTHUTE € HampaBeHa JoO-
HacTpofika Ha PuaTbpa, NpU KOATO Ca OTYETEHH B/AUAHHUATA HA peak-
THUBHHS XapaKTep Ha BXOJNHHA MMIeJaHC Ha BHcokoroBopureaure. [To-
Jiyd4eHHTe pe3yJITaTdH ca janeHu Ha cxemara ot ¢ur. 4.25.

H3uncasiBaHe Ha aKyCTH4HOTO OdopmsHe. [Ipu 3sanasen obem
Ha O3BYYMTEJHOTO THJO M3YHCJEHUSTAa C€ IPOBEXKJAT, KaTo ce omnpe-
Jead xoeduumeHTBT 00=3,1 M CJef ToBa ocTaHaJATE NapaMmeTp, C
KOMTO lLiie Ce MOJYyYd ONTUMRIHUAT XOJA Ha UYeCTOTHATa XapakTepu-
CTHKa.
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Pe3oHaHcHaTa YeCcTOTa Ha O3BYYHTEJNHOTO TaAJO € f,=61 Hz.
EnextpuueckusaT H DbJHUAT KadecTBeH (axktop ca Q.=1,28 u
Q,=0,88
T .

[Mbauuar xagectpen ¢aktop Ha OTCl«01 ce noayuu mno-ronam

Ly,dB

70 F

g0
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79
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J0

? N 1l i
020 50 109 200 700 7000 20000 5000 /0000 F ﬁz

$ur, 4.26

or 0,707 u HeroBaTa YecTOTHA XxapaKTepHCTHKA B 06JaCTTa HAa HHCKH-
T€ YeCTOTH ile Oble ¢ MaJKO MO-BHCOKO HMBO OT MAaKCHMAJHO MJIOC-
Kara XapaKTePHCTHKa.

UecToTHTe f; U fg UMaT CaAeRHHTE CTOHHOCTH: f,=52 Hz; fo=
=45 Hz.

[TonyuyaBa ce 3anoBoauteneH pesyarat. Ha ¢ur, 4.26 e gaieua
YeCTOTHATa Xap2KTEPUCTHKA HA O3BYYHTETHOTO TS0, CHETA NPH yCJIO-
BHAITA 3a M3MepBaHe HA XaDMOHHYHH H3KPUBSIBAHAS HA O3BYUYHTEJHH
rena or Hi-Fi kaac, kato ca gageHd BTOPHAT Lp H TPETHAT L
XaPMOHHK.

OcnoBrute nokasateau Ha OTC1-01 ca: nacmopTHa MourHoCT
20 W, nomuHasteH uectoreH ob6xBat or 50 po 18 000 Hz npu Hepas-
HOMEPHOCT, He To-rosisimMa oT 12 dB, xapaxkTepucTHUHa u4yBCTBHTEJ-
HOCT, He mo-Manka ot 0,4 PaW—05 u xoepuuueHT Ha XapMOHHYHU W3-
KDHBSIBAaHHSI — B CBHOTBETCTBME C H3WckBanusta 3a Hi-Fi kaac.

B cbmoto akyctuuHo odopMAHE M CBC CBUIMTE [OKA3aTeAH ce
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NPOH3BEXKAA H O3BYUHTEJIHO THAO C HOMHHaJeH mMnenade 8 @, kato
ca u3noasyBaHu Bucokorosopureaure THn BBK201B58 » Tn BKB2531.
Pasnaenutennusit UATBHP U cxemara Ha CBbP3BaHe ca ChlUuTe, a
croﬁugcrm-e Ha exeMenTHTe Ha duaThpa ca o3HaueHu Ha ur. 4 25«
B CKOGH.

o
B
't
g

- 90’k
- j ° 1 ] 1 1 i} 1 I P

60 005 o1 g2 a5 17 20 s ne X

a
our, 4.27 a

[lpu ananusa na ¢uaTpute OT BTOPU Pell BLB BTOpa [IJaBa ce
YCTaHOBH, Y€ 3a Pa3fieJMTENHATa YeCcTOTa HACKOYECTOTHHAT (UATHD
Jedasupa HalpeXeHWeTo Ha H3xoja CHpsMo BxoAHOTO Ha —90°% a
BHCOKOYeCTOTHHAT — Ha -+ 90°. Pasmuxara Mexcpy ABete dasoBu pas-
aukn € 180°. Tasu pasnuka ce 3anasBa INOCTOSHHA B LEJHA 4YecTO-
TeH o6xpaT. ToBa MoXke JIeCHO Ja Ce YCTaHOBH, KATO Ce B3eMe pas-
JuKaTa Mexnay 3asucumoctute (2.59) M (2.79). Ha ¢ur. 4.27a e na-
IeHa 3aBHCUMOCTTAa Ha (hasoBata pasiuka or uwecroraTa. Caenopa-
TEJIHO, aKO ABAaTa BUCOKOrOBODHTEJS ce CBBPXAT cHH(}A3HO, TE lle H3-
JAbYBAT NPOTHBOGA3HO B Lesas YecToTeH 06xBar. B pesy/arar Ha ToBa B
obnacTra Ha pasje/]uTesHATa 4YeCcTOTa Lie Ce MOABH IafHHA B ue-
CTOTHATA XaPaKTEPHCTHKA HA O3BYUYHTEJHOTO Tano. TO3H HeZOCTaTBK
Moxke Ja ce uaberde, Karo JBara BHCOKOTOBODHUTENd C€ CBBPKAT
npotuBocdasHo, B TosH cayya# Te e H3abuBaT cHHGasHo B 06jacT-
TAa Ha pasjeauTe]HaTa yectoTa — (hasoBata pasyiMKa Mexk]y Hampe-
XEHHATA, NOLAaBaHH Ha BUCOKOTOBOPHTEJHTE, INe C€ H3MEeH:d, KaKTo e
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mioKa3ano Ha ur. 4.27 6. Heobxomumo e na ce noscsd — ¢asosBaTa
pasmika MeXAY BHCOKOTOBODHTEJMTE € Ollpe/efeHa N0 OTHOIUeHHe
‘Ha €IHOMMEHHHTE NOJIOCH Ha BHCOKOTrOBOPHTEJHTE.

Kakso e ce cnevems, ako OTCIi-01 ce peannsupa ¢ ¢asonn-
seprop?

4Ay0

180

ot

oL

-90'-
- 180° . . , . . , ~— ” f’i’i

Qo8 qr  g2° 45 5 VN a0 M9 20
$ur. 4.276

Npu onpegereHata CTOHHOCT™ Ha « ce mpuema Q,=5 ® or

<ur. 3.15 ce onpesens ONTHMaAHATA CTOHHOCT Ha KauecTBedHs Qak=
TOP Ha 03BYUHTETHOTO TANIO Q,.=0,29.

Ilpu Tesn ctoHocTh HAa a M Q. pesoHaHCHaTa yecToTa HA (a-
3ouHBepTOpa TPAOBa Xa Oble fr=58,6 Hz.

UYectorure X,=1,6 u f,=48 Hz.

Jonuara rpauuuna vyecrora Ha OTC1-0l ¢ dasounBeprop Ha HH-
80 —8 dB we 6bae okoao 40 Hz, 1. e. me 6wae ¢ okoao 5 Hz
NO-HACKA, OTKOJKOTO NPH O03BYYHTENHOTO TSJIO CHC 3aTBOPEH 06eM.
3a uenra obaue we TpabBa Ja ce HaMaaH KavecTBeHMAT (akTop Ha
0,29. ToBa ¢ Bb3MOWKHO, aKO €€ H3MEHH THI'BT Ha H3NOJ3YBaHHUS
HHCKOYECTOTEH BHCOKOIOBOPHUTEN MJIM CE 3aMEHH MarHuTHaTa CHCTeMa
Ha BBK201b54 c xpyra, xoato cBb3faBa NO-TOJNAM MATHHTEH MOTOK.
Tlo mpuHnun ToBa e ChUIO KOB THN BuCOKOTOBopHTea. bes ga ce us-
MeHfl BHCOKOT'OBODHTEJAT, KayecTBEeHHAT (aKkTop Moxe Ja ce Hama-
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/I, KATO C& W3NOJ3YyB3 YCUABATE] C OTPHHATENHO H3XOAHO CBIPO-
THBNEHUE.

HzuncasBane Ha ¢asounBepropa.Onpenens ce [;5/S;=33, npuema
ce Dyp=60 mm u ce onpexens l;=94 mm.

Jsynernmoso o3gyuumesno msao mun OTC1-03. To npencras-
JfiBa MaJKO I0-CJ0MHA aKkycruyua cucrema. Masrpazeno ¢ or 1Ba
HHCKOYeCTOTHH BHCOKoroBopureaa tun BKH0922 u nea Bucokoyecrort-
HH BucokoroBopHuTenst tan BKB2521. Vanoasysanu ca mo JABa BHcO-
KOTOBODHTEJIA 33 BB3NPOH3BEKJAlle HA BCCKH OT IOAOGXBATHTE, 3a
Ja ce noay4d 1o-rojsMa NachnopTHa MOILHOCT, a8 CBINO ¥ HO-TOJsIMa
4yBCTBHTENHOCT.

Pasne/marennusT QuaTbp H cxeMara Ha CBbp3BaHe € JajeHa Ha
dur, 4.28, EnnoTunHATe BHCOKOrOBOPHTE/H C€a CBBpP3aHH MOCJAEHOBA-
TEJHO, Thil KATO €A C HOMHHAJEH HMIeJanc 4 &, a 03ByUHTENHOTO
TANO € ¢ HOMHMHANIeH umnejganc 8 Q.

H360p Ha pasaeaMrensa yectora. HHCKOUECTOTHHAT BHCOKOrO-
BopuTes u3abuBa edexrusHo g0 S5 kHz, kato uusoro Ha 15° ce mo-
HHXaBa C He ToBeuc oT 2 (B cupsMo HuBOTO mo ocTa. Koedmu-
IMeHTHT HAa XapPMOHHUUTE My OTroBaps Ha HaucksanmsTa 3a Hi-Fi

Olosms &
)
Ly =049 mH- ==l =5 3uF
U +
d G=61]
== TN
1
Uyy
! -
)} 2X BKHO922 2XBKB2521
dur. 4.28

kJac, Pa3penutesnara wectora Moxe’na 6bAe H no-sucoxa. Beelnmak
KYNOJIHUAT BUCOKOTOBOPHIEJ H3A'BYBA [0-HEHACOUYEHO CHIHAIUTE C uc-
crora 4—5 kHz. 3atoBa pasgmennreanara uectrora Ha duarTbpa ce
opuema f,=3500 Hz.
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Hauucassane enementute Ha cdhuarospa. tlecrorsara xanakrepH-
cTuKa Ha aBete duaTpond 3scHa Tpabea ga Gbae MaKcuMasLio 1 1oc-
Ka, MopaJd Koero e ce M3roasysar saBucumoctHre (2.57), (2.58),
(2.77) 1 (2.78). 3a ToBapHo chLuUpoTHBACHMe HA duaTLpa ce npHemar
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HOMHMHAJIHHTE WMIEAAHCH HA TI0CJAENOBATCAHO CBBP3AHUTE RBHCOKOrO-
Boputean u ce ounpegens C,==4,03 pF. [lpuema ce C;==1,0 pF,
Onpenean ce L,=0,51 mil.

EjleMeHTHATE HA BUCOKOYECTOTHOTO 3BEHO HMaT CbIIHTE CTOHHO-
ctu: L,=0,51 mH u Cy=4 pF.

Cnen uacrpofixa Ha QuATBPA ¢ BKJIOYEHH B H3X071a My BUCOKO-
TOBODHTIEIN eNEMEHTHTE MY Ca KODUIMPIHH M TOUHHTE CTOHMHOCTH ca
Manenu Ha cxemara or ¢ur. 4.28.
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Axyctuuno odopmsaue. OTC1-03 e odbopmeno KaTo 03BydUTENHO
TAA0 ¢ (pasouHBEPTOP 3a MOA00PsABaHC M3AbUBAHETO HA HHUCKUTE Ye-
croTu. 3a $a3onHBepTOP ce H3u0A3yBa TpbHa oT PV ¢ guamersp
Dyg=60 mm u AbmKiusa [p=120 mm.
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dur, 4.30

Ha ¢ur. 4.29 e noxasana KOHCTPYKOMATAa Ha KYTHATa MY. 3a OT
GeadasBaHe e, ue INpej BHCOKOTOBOPHTEJMTE He € NocTaBeHa obwia pe-
IIeTKa OT MJIaT,a JHHEeBHAT naHes e orxpit. {lopagu ToBa JMUEBUAT
nawes cwulo Tpu6sa Aa Onxe PypHuposas u o6paGoTel KaKTO oCTa-
HaJMuTe BBHUIHA NOBBPXHOCTH HA KyTuata. [Ipel Bcexkd BHCOKOro-
BODHTE/I € [0CTaBeHa MeTakHA pe/aedHa pelleTka, 3aKpedeHa ¢ INo-
Mou[Ta Ha JexoDatuBeH mpbcTeH. Ha ¢ur. 4.30 e noxkasaHa KOHCTPYK-
LUATA HA NPBLCTEHA, U3NOA3YBaH npej Bucokorosopurea tun BKB2521,
a Ha ¢ur. 4.31 e nokasaHa KOHCTPYKLHATA Ha peUieTKHTE., 3a BHCO-
xorosopuren BKH0922 tpa6sa fa ce wu3Noa3yBaT aHaJOrWYHA eJe-
MeHTH CBOOPa3HO pa3MepuTe.

OcunoBuute nokaszatead Ha OTC1-03 ca: macmoprHa MOUIHOCT
40 W ; HomHianed yecrored o6xsar or 50 zo 16000 Hz; npu ue-
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pPaBHOMEpPHOCT HA YECTOTHATA XaPaKTEPHUCTHKA me noseye ot 12 dB,
XapaKTepHCTHYHA YYBCTBHTEMHOCT — To-rojama ot 0,4 PaW—%° n
KOe(DHLUHEHT HAa XapMOHWYHHN U3KDHBABAHHUS — B CHOTBETCTBHC C H3-
uckBanuaTa 3a Hi-Fi kaac,
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b, 4 31

Ha ¢wr. 4.32 e mokazana yecToTHATAa XapaKTepHCTHKA MO OCTA Ha
OTC1 04 na pascrosuue 1 m npu mougiocr 4 W 1 XapakTepHCTHLH-
Te Ha XapPMOHWLHTE MY, CHETH IpH PaslUdHH MOIIHOCTH B PasiHYHH-
Te 10A00XBaTH B CHOTBETCTBHE C H3HCKBAHMATA 32 M3MepBade HA Koe-
(unnentn Ha xapmonuuure 3a Hi-Fi knac.

sy renmoso o3syumesno msao mun OTCI-02. Koncrpyupano e
Ha 0aszara Ha HHCkouecTOTeH BUcokoroBopHiea tun BKH1031-- 1 6poii,
H KyHOJIeH BHCOKoueCTOTeH BHcokorosopures tuir BKB2521 —2 6pos.
JlaHHuTe 3a Te3M BHCOKOTOBODHTEJM ca JHajelln B MbpBa IMasa. M3-
nossyBar ce Aea Opos oT BucokoroBopntea than BKB2521, sammoro
[IHCKOYECTOTHUSIT BHCOKOTOBOPUTEJ HMa NO-roJiiMa YyBCTBHUTEJIHOCT H
MO-TOJMIfMa Tacnopria MoIIgocT. MvmejascHOTO ChIVIacyBaHE € OCH-
rypeHo, KaTo JBaTa BHCOKOYCCTOTHH BHCOKOTOBODHTES ca C HMIe-
AaHc 4 @ u ca CBBbP3aHU NOCIEN0BATENHO, 3 HHCKOYECTOTHUAT BHCO-
Koropoputesa e ¢ umnegauc 8 Q. Homunanmusar nMuesanc Ha 03BYYH-
TeaHoTo Taa0 ¢ 8 Q. Pasgequtenaust GUATBD H CXeMara Ha CBbP3-
BaHE Ha BHCOKOrOBODHTeNHTE ca JaneHu Ha ¢ur. 4.33.

H360p na pasnesurenHa gectota. HwuckouecTOTHHAT BHCOKOrO-
BopuTes € C no-roneMu pasMepu oT BKHO0922. 3a npennounrane e
pasjeauTedHara yecrora ga ce npueme 3000 Hz.

. Onpenenside eaemeHTutre Ha PUATHpa. lsmonsyear ce 3aBucH-
MOCTHTE 32 NoJyd9aBaHe Ha MakCHMaJHO NJOCKa XapaKTEPHCTHKA U ce
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onpenenst C;=4,66 pF. Ilpuema ce C,=5,0 pF. Onpenens ce Ly=:
=0,94 mH.

C npueMade ua n0-roasM xamauutet 3a C; pasAequTenHATa 9€CTO-
T2 Ha HUCKOYECTOTIIOTO 3BEHO WWIE Ce oJayatt M2UIKO no-HUCKaAa. XKe-
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JaTEeNHO € 33 BHCOKGY2CTOTHOTO 3BEHO fla C° MOJYYH MajlKo [o-Bd-
coka. 3atona ce npuema C,=4 pF u L,=0,8 mH.

Agyctauno odopmsanz. OTCI-02 e opopmeno kato o3ByUUTE-
HO TANO ¢ macuBEa Memopana. OGeMBT Ha 038YYHTENHOTO TAAO €
36 dm®. 3a nacusna MemObpaia ce w3noasypa MemOpaHa OT ChIuA
BHCOKOTOBOpHTEN, T. e. S,=S. ["bBKaBOCTTa Ha OKayBaHe Ha Nacus-
Hata MeMOpaua e paBHa !la Tasy HA BHCOKOTOBODHTC/A, Tbhil KAaTO
Ce M3MOJ3yBa | TPENTU.IKATd 3a MPeJLOTBPATsBaHe HA HEWENAHH M3«
Kbaysanug npn rtpenrenero i Or §,=8 caeasa S=a.
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Bpin. 4,34

[Tpuema ce Q,=Q;==7.

CaegoBarenHo H3YHC/IGHHATa MOTaT Ja ce [poBelaT, Karo ce
nonssar rpaduxite, nanens na dur, 3.21.

basa 3a u3yucaennaTa e 3ajlaAeHusIT obeMm.
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Onpeneaa ce koeduuuentnt ¢=1,8u or dur. 3.21 ce ortuuTa
Q;=0,36; x,=1,31; 2=1,40; g==0,74.

Kato ce Bzeme npeasun, ue f,==28 Hz, ce nosiyuasa:

uectorara f,=36,5 ilz;

pesonaHcHaTa uecToTa Ha riacusuaia MemOpasa f,=-20,7 Hz;

pe3OHAHCHATA YeCTOTa HAa 00eMa HA O3BYUHTENHOTO TSN fr=
=39,2 Hz.

[MbanusT xavecTBen (axkTOp HA O3BYUMTENHOTO TAJAO C€ MOJYYH
TOYHO PaBCH H3 CLOTBEI'HS KA BHCOKOrOBOPHTENHA.

Junamuusata mMaca Ha nacmeuara MemOpaHa ce onpefeds CbIJAC-
Ho ¢ (3.72) m,=40 g.

Cnenosaresnno whM nacuHara mcubrasa Tpabsa nma ce pobasu
IONBJTHHTENHA Maca My, =26 g.

C ToBa nacuBrata MeM0DaHa € HACTPOEHA 33 HIUHCJICHHA PEM(HM.

PesonaucHara yectota Ha macuBHara vMeMOpausa ¢ ofema Ha 03BY-
ygrenHoro Taao TpAbGra ja 6vie 39,2 1lz. C namepsanerto ¥ ce
YCTAHOBAB OPABIAHNCTTA HA HacTpoiikara.

Komrerpyrimsta va xyruita wa OTC-02 ¢ nazexa wa dur. 4.31.
Ha ¢ur. 1.35 e napena koucTpykuuata Ha IEKODATHBUATA, pelictka,
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VI PO

Gur. 4.3

KosiTO TpGBa Aa ce moctaBu npej Bucoxorosopuresn BKH1031 u npex
nacupuata MeMOpaHa, a NPBCTEHBT Moxe Ja ObAe nojobeH Ha ja-
neunst Ha ¢ur. 4.30. [Ipen Bucoxorosoprireaure tin BKB2521 ce mo-
CTaBAT JEKOPATUBHMTC enieMCHTH, pajienn Ha dur. 4.30 u ¢ur. 4.31.
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OcuoBrare nokasatean ua OTCI1-02 ca: pacmoprha momuoct
40 W, nomuHaJeH dectoreH o6xBat ot 35 10 16000 Hz npu nepas-
HOMEpPHOCT Ha YeCTOTHATA XapaKTepucTHka He moeeue or 12 dB, xa-
PaKTEepPHCTHYHA YYBCTBUTENHOCT! He mo-majnka or 0,5 PaW—% u koe-
({HUHEeHT HA XaPMOHHYHH U3KPUBABAHUS — 3HAYHTEJHO MO-MAJABK OT
penycrumare croiinoctu 3a Hi-Fi knac.

Ha ¢ur. 4.36ae nagena yectornata xapaxrtepuctuxka Ha OTC1.02,
cuera npu MowHocr | W ma pascrosnue 1 m no ocra (xpusa 1) n
Ha 15° ot ocra (xpusa 2). Ha dur. 4,366 ca manenn uecrorHure
XapaKkTePUCTHKA Ha OOMIOTO 3BYKOBO HaJssraHe, Ha BTOPHA U TpeTHs
XapMOHHK, CHETH NPH YCJOBHATA 32 H3MEpBaHe HA d, HA O3ByYHTeJ]-
nn Tena or Hi-Fi gaac,

Jsyrenmoso osgyuumerrno msanro mun 207T40-1. Tosa o3pyuu-
TENHO TAJNO MOXE Jad Ce Peanusupa OT ChIEHT2 BUCOKOFOBODHTEIN H
chbiua puarep xaxto OTCI-02, Ho ce u3Gupa BapHAHT CHC 3aTBO-
peH ofGeMm. Lleara e na ce Hamamm 0GeM’bT Ha 03BYWHTENHOTO THJIO,
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THI KaTO M3cHBHATA MemOpaHa 3aeMa IO BBPXY JIHIEBHA NaHeJs H
onpenens IM0-roseMH pazMeps (BHCOUHHA) Ha O3BYMHTE/HOTO THJO.
Karo ce mpemaxiie nacusHaTa mMem6paHa, 06eMBT MOXe Ja (¢ Hama-
an jo V=25 dm?.
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AKYyCTHUHOTO H3uYHC/AEHUE Ce NMPOBeXJAa, KaTo Ce U3YHCAAT mapa-
METPHTE Ha O3BYUHTENHOTO THMO :

KoeuIHeHT BT o =2,56;

pe30HaHCHA 4eCTOTa Ka O3BYUNTCJIHOTO TaAM0 f,—=53 Hz;

1[.[‘7,42'&

T

n

90

70

-

T A L 0002000 5000 000 F Az

dur. 4.366

enextpuyecky xauectBeH (axrop Q,=0,78;
nbAeH KayecTBeH (axtop Q,=0,61.

[Toaygenara crofinoct Q;<<0,707 o3nHauaBa, ue yecTOTHATa XapaK-

TEPUCTHKA HA O3BYYMTENHOTO TANO HAMA na 6bAe MakCHMaJHO mJoc-
K3, a 1e 6bJe C NMO-HHCKO HUBO OT HER 3a 06JacTTa HA HUCKUTE de-
CTOTH.

Onpepensnr ce uvecrordte f;==61 Hz u f;=44,6 Hz.

YecToTHATA XAPAaKTEPHUCTHKA HA O3BYUHTEAHOTO THJO HE € ONTH-
MaJiHa, HO HEe3aBHCHMO OT TOBA, TO Le BhL3NpOH3BexJa Jobpe CHTHa-
JUTe C HUCKa wecToTa. MoOXe ja ce npueMe, e [0/HAaTa My FpaHuy-
Ha yecToTa Ha HuBo —8 dB me 6npe nox 42 Hz. Pas6upa ce, pe-
3yataTeT e no.jou, otkoakoro npu OTCl1-02, Ho npyro He Moxeme
H Jla ce ouyaKBa — TlaCHBHATa MeMOpaHa M3UrpaBa pOJSTA CH.

Kauecrpenusar ¢axrop va 20T40-1 moxe ma ce yBeaudu JO Ke-
7laAaTa CTOMHOCT — Hampumep a0 Q,=0,707.

ToBa moxe na crame Hail-JIECHO, KAaTO C€ HSMOJ3YBa YCHJIBATen C
R; >0. B cayuan ofaue c’pliecTByBa u IpYyro perieHue — ha ce Ha-
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mManp ob6eMbr Ha o3ByuuTenaHoTo Tad0. [locTmmnBa ce no caenuus
Ha4uH ;

oupeneas ce HcodxoguMara crofivoct na Q,=0,95 3a noayuasa-
ne Q,=0,707;

pelasa ce (3.26) mo oTHOlIEeHHe Ha « M Cce Noaydasa a-=4,39;

onefead ce ueobxofumuar oéem V=11,6 dm?;

NpH HOBHUTC CTOITHOCTH HA NapaverpiTe ce MOJayyasa: DPe3OBaHC-
Ha uecrota f,=65 Hz, uccroture f,=65 Hz u /3=49 Hz.

HoMunanHuat gectoTen 06XBatT Ha O3BYUMTEJNHOTO THAJO CE€ CTECHH,
HO C& HamasJd HEroBHAT ofeM.

OsByuHTeNHOTO TAMO CBC 3aTBOPEH O6CM € HHCKOUYECTOTEH BHCO-
koropopuren tun BKH1031 6e usuncaerno B aBa papuaura. Ilpu enu-
HUS OT TAX YECTOTHATa MY XapaKTePHCTMKA € MAaKCHMaaHO INIOCKa,
a NMpH BTOPHS Ce Pa3auyaBa OT TO3M XO0X. Pasawunata obaue He ca
roieMH, YeCTOTHaTa XapaKTepHCTHKA ApOMeHs CBOA XOJ — Td € C no-
HHCKO HHBO OT MAakClIMaJHO IJIOCKATa, HO PPaHYHaTa yeCToTa Ce no-
Jyuapa no-uHucka. Tpsbea na ce uma mpeiBij obave, ye ¢ HaMans-
BaHeTO na obeMa cc HaMasasBa 1 K. 0. . Ha BHCOKQIOBOPHTEJH, T. €.
IIOHWXXABA Ce CPEAHOTO HHUBO Ha XapaKTePHCTHKATH.

Jsysrennogo o3syuumenno maao mun 20T40-2. Ha Gasata va
eNeKTPHYECKOTO pELleHHE Ha [PEeJMIIHUTE [Be O3BYUYHTENHH Tesd —
KOMGHHAIWMSI OT BHCOKOT'OBOPHTENM M pa3lienuTeneH (QHUITHP —- MOKe
Jla ce M3uMCaH 03BYyuMTeNHO TAA0 ¢ asounBeprop, Ilpuema ce, ue
O3BYUMTEJHOTO THJO I[IC Ce 3axpaHBa OT ycuasaread ¢ R; =0 u
Qv=Q =5, or KoeTO CJeABa, Yec H3WICACHHETO IIe Ce H3PBLPIIH,
KaTo ce usnonasysar rpadukure or ¢ur. 3.15.

3a Qr==0,358 ce otuntTa: o0=195; x;=1,22; A=1,15.

3a o6ema nHa 03BYUMTEANOTO TsI0 ce nosyyaBa V=33 dm?

Yecrorara e f,==34 Hz,

Pesonancrara yectora na (pasouHeepTopa € f¢—32 Hz.

3a cMeTka Ha yBeJHuyaBaHe Ha o6eMa yecTOTaTa Ha CpsA3BaHe [j
te moHmKH Ha 34 Hz. Moxe ma ce npueme, 4e JOAHaTa rpaHHuHa Ye-
CTOTa HA O3BYUUTEJHOTO TaJOo, Ha HuBo —8 dB, wme 6bae 30 Hz.
Kakto e BB3npuero na ce kassa -— nojiyuu ce uypeced Gac, IIpu to-
Ba 06eMbT oT 33 dm® Moxe J1a ce NPHUYACAH KbM TIPUEMJIMBUTE 3a
JoMmaliH{ yCJI0BHA.

[Ipuema ce ¢asounBepTopsT na ce peanusupa OT IJACTMACOBA
TpBOa. Pasmepute i1 ce onpenendr B CAeIHHA DeX :

onpenens ce OTHOLUICHHETO Mew/Jy J'Bb/AXKHHATA H IJIONITA HA Ce-

by
YEHHETO o - =63 ;

o
nopapgu roagaMaTta CTOMHOCT HA OTHONIIEHHETO Tpﬂﬁﬁa Aa ce rixmeme madl-
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Ka IJOIL HAa ceyeHueTo Ha TpBOATa, 3u fa ce NOAYYH NPHeMJIHBA
Abaxunara u Dg=50 mm;

onpelens ce [g=123 mm.

YecTtoTHara XapakTePHCTHKA HA H3YUC/EHOTO O3BYUUTCJAHO THIO
e ChHOTBETCTBYBA HAa MAaKCHMANHO TJIOCKA xapaKTepucTuka Ha ua-
THp KBasu-BaTbpBOpPT OT TPETH pelL.

[Tpu xouctpyupade Ha ossyuurenuo T30 ot Hi Fi xJaac TBBpAe
4eCTO PeHOMHpAHHTE NMPOH3BOJHTENH OHpeleAdT NapaMerpuTe Ha BU-
COKOTOBODHTeNS, H3XOWKIaUKH OT HU3HCKBAHHATA HA O3BYUHTEJHOTO
taj0. Cles ToBa KOHCTPYHMPAT BHCOKOTOBODWTEN, KONTO Aa OTroBaps
HA Te3d M3HCKBaHMA, TaxbB MOAXOJN B HACTOAIATA KHHra € W3JH-
IIEH,ThH KATO BB3MOXHOCTTA 32 KOHCTPYHpaHe Ha HOBH BHCOKOT'OBODH-
TeNMH HE € B DaMKUTE Ha BDB3MOXHOCTHTE Ha uuTaTeasd. Bpamoxkum
ca obaue MoaM(UKAUMM HA CBIIECTBYBAlM BUCOKOTOBOPHTENH, NpPH
KOMTO 1A ce NOJIyuaT pa3/iudHy mapamerpH. '

HanpuMep Bucoxorosopureast tvin BKHI031 moxe na ce uspa-
GoTu C JIpyr BHJI T'YMEHH TIbHKY M Ja Ce TOJyyaT CJAeNHUTE fapa-
METpPH:

fo=43Hz; m=22 g; ¢=0,625. 10—3 mN—!; V,=27 dm?,
Qmp=3s00; er:0,6; Qmp::OaS-

Tosu BHCOKOrosopuren MOXC Ja ce H3N0JA3yBa B O3BYYHTENHO

a0 tin 20T40-2, npu KoeTo e OTYMTAT CJEIHUTE FlapaMeTpH 3a

Ri=0:
a=0,42; x,=0,78; h=0,82.
3a mapaMeTpuTe HA O3BYUHTEJHOTO TAJO CC 10Jyyasa:
V=64 dm?®; f3=33,5 Hz n f5=35,2 Hz.

UecToTHATA XapaKTEPHCTHKA HA TOBA O3BYUMTEJNHO THJO CHOTBET-
CTBYBa Ha PaBHOB'HIHOBA XapaKTepHCTHKA Ha (uarsp na Yebumes or
YeTBLPTH PNl U 3aTOBa UYeCTOTATa HA Cps3BaHe € MO-HHCKA OT peso-
HaHCHATa YEcTOTa Ha BHCOKOTOBOPHTE]d.

1
3a ¢asovHBepTOpa ce moJayuasa 8—4':_—39.
®
[Ipuema ce Dy=60 mm u 3a ABMKHHA Ha TpBOATAa ce MOJYyasa

l(ﬁ =110 mm.

HdoaHata rpaHMyHa YecTOTa HA O3BYYHTENHOTO THJO, Ha HHBO
—8 dB, moxe nma ce npmeme 32 Hz, a HOMMHANHUAT My Y€CTOTeH
o6xsar — ot 32 o 18000 Hz. O6embr My e ¢ 93 % mno-rossm ot
Heo0X0AAMusA 332 BHCOKOTOBODUTEN C pe3oHaHcHa wecrora 28 Hz, HO
e MpUeMJyIHB 8a UBMOJ3yBaHe B Jomailsn ycJaosus. [Ipepumcreo 3a
03BYYUTENHOTO THJO € JeCHOTO peaausupaHe Ha (asouHBepToOpa.

C To3u npuMep ce nokaspa, ue MPH ONTHMAJHO NPOEKTHPaHE Ha
O3BYYHTENHH TEJA € BB3MOXHO Ha ceé NOAYYH MHOro HIHDOK 4YeCTo-
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TeH 06XBAT HAa BBH3IPOU3BCKIAHE U OT BHCOKOTOBODHUTENIH, KOHTO
¥MaT He MHoro RoOpH mnapamerpu. B cayuyas pasnukara Mexny pe-
30HAlICHUTE 4eCTOTH Ha JABara BHcOxorosopureas e 15 Hz wam otHo-
cureqno 51 %, noxato uvecTOTHTE 1a cpsA3BaHe f, Ca MOYTH PaBHH.
Kem ToBa TpsaGBa ma ce mpubabM M pasiHKara , MEXIY obeMuTe C
93%. TBBpAE YECTO NMOHHKABAHETO HA Pe30HAHCHATA YeCTOTa Ha Ja-
Jeil HHCKOYeCTOTEH BHCOKOIOBOPHTEN ce TIOCTaBs KaTo camouesn, Ges
Jla ce CBBP3BAa C OCTaHaJUTE mAapaMeTPu Ha BHCOKoroBopurtens. [To-
[paBMJHO € YCIIopegHO C HamaJjsBane Ha De30HaHCHATA YecToTa ja
ce HaMa/nABaT M CBbOTBETHHTE KaueCTBEHH (PaKTOPH Ha BUCOKOTOBO -
puTe.

Lsyaernmoso o3syuumesro msao mun 20T25-1, 3a HUCKOUECTO-
TCH BHUCOKOTOBOpUTeN mle ce uanonsysa tumsT HD20B25H2CY, a 3a
BHcokouectoTed — Tuirbr BKB2531. [IBaTa BUCOKOroBOPHTENSI Ca MHO-
ro lOAXOASOIM 32 CBbBMeCTHA pa60Ta — HUCKOUYECTOTHHAT € C -
cnopraa moumuoct 25.W, a BHcokoyectoTHHAT — 20 W, HO ot
2000 Hz, a npu paszeaurenua uecrora 3—4 kHz wmowe na mno-
Hece 25—30 W, OT uecToTHHTE XapaKTepUCTMKH HA BHCOKOTOBOPHU-
TEJHTE Ce_yCTaHOBHBA, 4Ye MPH MOmMHOCT 1 W Te noAxbpxKaT HHUBO B
noxofxnature cn 8642 dB. Oceen TOBa OTroBAapiIT HA U3HCKBAHHA-
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(HOPORB25HLY) "~ (RKB2531
HY-buccroeobeopuinen By L”»acaageaﬁopur)ne,g
bur. 4.37

ta 3a Hi-Fi k1ac no oTHoleHHe Ha Koe(IIMEHTHTE Ha Xaf| MOHHY-
HH H3KDHUBSBAHHA.

EneKTpHyecko H3UHCJICHHE ;HA O3BYYHTENHOTO TH40. Cxemara
Ha QuiTbpa e nagena Ha ur. 4.37.
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H3Gop wa pasaennrtenna uectota. [lopaau nocouenute Beye Ch-
cOpaxeHnus ce npueMa [, =3400 Hz.

U3uncanBane eeMenTuTe Ha duarbpa. OnpesieniT ce oT H3HCK-
BAHETO 3a NOJyyaBaHe HA MAaKCHMAaJHO IJIOCKA YECTOTHa XapaKTepH-
CTHKA — M3MOJ3yBaT ce 3aBucuMoctute (2.57), (2.58), (2.77) n (2.78).
Kounensaropsr C,=4,15 yF. [lpuema ce C,=4 pF.

L,=0,526 mH.

Co==Cy=4 pF; L,=L,=0,526 mH.

Caen uactpolisane Ha ¢uaThpa, HaToBapeH C BHCOKOTOBODHTE-
aure, ce noayyuxa croinocrure: C;=4pF; L,=0,81 mH; C,=
=30 pF; L,=035mH.

AKYCTHYHO H3YMCICHHE Ha O3BYYMTEJHO TAJ0. Jlamuu 3a mapa-
METPHTE M NOKAa3aTeJMTe Ha JBaTa BHCOKOTOBODHTENA Ca NafeHH B
nbpBa raasa. HeogxoauMo e xa ce ompejpens THNHT HA 03BYUHTEN-
HOTO TAJIO — DIpHEMa ce 1a ce peaiusmpa < (PasoHMHBEpPTOP.

3a camoTo 03BydUTENHO THANO ce mpHeMa Q,=Q:=5 u R; =0.

H3uucrenudara ce nposewxjar ot rpaduxute Ha ¢ur. 3.15, 3a Qr=
=Qrp=0,47 ce orunra a=0,58; x,=085; #=0,89.

[Ipu re3u napaMeTpH Ha O3BYYHTCJIHOTO THJA0 YECTOTHATA MY Xa-
PAaKTEpHCTHKA Lle CbOTBETCTBYBAa Ha XapPaKTEPHCTHKATa Ha (PUATHLD
na Ye6umen OT 4eTBLPTH pPel.

OGembT V,, c'bOTBETCTBYBAILN Ha I'bBKABOCTTA HA BHCOKOI'OBODH-
teas, e V,=95 dm?.

OGeMBbT Ha O3BYYHTENHOTO THANO ce mnoJyiaBa V=164 dm?3 To#
e TPYHIO NPHEMJUB 33 JOMAlllHH YCJIOBUS.

HecroTara ua cpsssane e f3=23 Mz,

Pesonancua uecrota Ha ¢asounsepropa e fp=24 Hz.

3a pasMepure ua (pasousBepTOpa Ce Ioayyasa —Sf=32,7.

Tpuema ce Dyp=100 mm u ce onpegens [s==256 mm.

Pasmepure na Tpnbara Ha ¢dasouHBepTOPa Ca B C'BOTBETCTBUE C
roleMuTe pa3’MepH Ha O3BYYHTEJHOTO TSJO,

O6embT Ha o3ByuuTenHoto Tano 20T25-1 ¢ ¢asounseprop Moxe
Za ce HaMa/ i, KaTO €€ HaMal¥ KayeCTBeHHAT My ¢axrop. Axko ce
HaMaiau o0eMbT, 6e3 Ja ce naMansBa KauyecTBeHuAT (akTop, UecToT-
HATA XapaKTEePHUCTHKA HA O3BYYHTEJNIOTO TANO INE CHOTBETCTBYBA Ha
dbuaTep KBa3u-BaTBPBOPT OT TpeTu pex, HO Lle HMAa 3HAYHTe/IeseH
nojeM, T. e, naMa Aa 6bjAe MaxKCHMaNHO NAOCKA.

lsynrenmoso o3syuumenrno msaro mun 20T20-1, 3a’cb3jasate-
TO MYy ce U3M0J3yBaT caejiuute Bucokorosoputeny BKHO0822—nucko-
vectoren — 4 Q, BKB2521-—sucokouectoren — 4 Q,

C orael na c€ noay4i IM0-BHCOK KayeCTBCH (paKToOp HA HHCKOYE-
CTOTHHR BHCOKOTOBODHTEN MOraT ja Ce 3aMeHAT I'BHKUTE My C ApYr
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THI, KOUTO HUMaT HNOo-MankKM MeXanHYHU 33Fy6H, npH KoeTto c¢é rmno-

NyyaBa
Qup=2,60, Q. =058, Qr,=0,48.

Ocranasure napamerpu Ha BUCOKOrOBOPHTENSl ce 3ama3Bart.

EnexTpudyecko nauucaenve, Cxemara Ha pasgenuteanus PUATHP
e HAeHTUYHa c jajeHara Ra cur. 4.37.

W3bop Ha pasgeautenna uyecrora. Maskure pa3vepd Ha HHCKO-
YeCTOTHHs] BUCOKOr'OBODHTEX MNO3BOJABAT jla ce u3lepe nO-BHCOKA
paszesuresnda yectora. M3nonsyBaneTro Ha BHCOKOYECTOTEH pa3jefiH-
TeJeH (QUATHDP OT BTOPH Pe]l NO3BOAABA Pa3/ie/MTesHAaTa 4eCToTa Ha
ObAe Oau3ka 10 AOJHATA TIPAHUYHA YECTOTA 3a BHUCOKOTOBOPHTEJ
tan BKB2521 — 2000 Hz. [lpuema ce f,=3000 iiz.

U3yucansane Ha enementnte Ha Guarbpa. [Ipn usuncasgsane Ha
pasjesTeaHH (UITPH OT BTOPH Pell HEOTKJIOHHO CE C/eiBa H3UCKBAHETO
3a noJyyaBase Ha MaKCHMAJIIO TJI0CKa XapakTepucruka. Mamoasysar ce
saBucuMocrture (2.57), (2.58) (2.77)u (2.78). Ilpuema ce, ue TOBap®T
Ha GuaTpOBMTE 3BEHA € paBeH Ha HOMHMHAMHAS HMIEJAHC Ha BHCO-
KoroBoputrenure Zr=Rr=4 Q.

C,==9,35 pF. Ilpuema ce C;=Cy=10 pF.
Ly=Ly=03 miL

Tounurte CTOHHOCTH Ce ycTaHoBfBaT CJejl peaaudupane Ha Qua-
TPOBHUTE 3BEHA M HATOBAPBAHETO HM CBC CHOTBETHHTE BHCOKOrOBODH-
read. Ilomywasa ce: C,=12 pF; C,=8 pF; L,=0,3mH; L,=
=0,25 mtl,

AxkycTHuHO npoextupaHe. [lpuema ce, e OSBYYHTCJHOTO TANO
e ce 3axpaHBa ot ycuaparen ¢ R; =0, npu KOETO MLJAHUAT My Ka-
uecTBer (paxtop Hie GbJe paBeH HAa TO3H HA BHCokorosoputead. [Ipu
TE3W YCJOBHS € MHOrO GJIarONpHsITHO Ja Cé Deaju3Hpa O3BYUHMTEeJHO
TAM0 ¢ (hasounBepTOp.

INpaema ce Q,=Qr=5 n usuucAeHHATa Ce HU3BBPILBAT, KATO ce
nos3sat rpaduxare ot ¢ur. 3.15. 3a Q7 =0,48 ce orunra

a=0,55; x,=0,81; 2=0,92.

Ilpu Tesu cTOfKOCTH HAa MapaMEeTPUTE 1a O3BYYHUTENHOTO TANO Ye-
CTOTHAaTa MY XapaKTEPUCTHKA Ul€ CHOTBETCTYBA Ha XapakTepHCTHKa-
Ta Ha BHCOKOYeCTOTeH GuATHP Ha Uebuliien OT YETBBPTH ped.

3a 0o6eMa Ha 03BYUYHTENHOTO TAJ0 ce noayyasa V'=11,1 dm?3.

YectoTata Ha cpasBaie e f;=48,6 Hz. \

Pesonancuara yecrora Ha MHBepropa e fp=55,2 Hz.

Pasmepute Ha (pasounHBepTOpa c€ ONpPEUENAT, KaKTO H B Ipex-
FYe ’ 4
HIeCTBYBAATE NPHME DH S—@=92.
@
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Mabupa ce Manxa CTOMHOCT 33 Sy, Thil kKato U 00eM’bT HA 03BY-
qHTENHOTO TSIO € MaXsk — Tpbba ¢ guamersp Dyp—10 mm, 3a ava-
wupa na tpudara ce noayuaea lp,==114 mm,

Ha ¢ur. 4.38 e rnokasana KOHCTPYKUHATA 114 O3BYYUTCANOTO THIIO

Do
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| AN

170
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780
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dur, 4.38

tan 20T20-1, a na ¢ur. 4.39 — decTOTHHTE My XapakTepHCTHKH. B
of6eMa Ha O2BYYHTENHOTO THAO TpsOBa /la €€ IOCTABH 3BYKOMOIdb-
Iang Marepuana — oxodqo 100 g.

EdexTHBuuaT uecToTeH OGXBAT HA M3UMCAEHOTO O3BYUHTEJNHO TS0
e or 40 no 18000 Hz npm ofma uepaBHOMEpHOCT Ha 4YECTOTHATA
XapaKTepucTuka, He no-roaama ot 12 dB. Xapaktepuctuudata My 4yB-
CTBUTEAHOCT € He no-Manka ot 0,4 PaW—0%5, KoeduuneHTnbT Ha xap-
MOHUUHU M3KDHBSIBAlMSl ¥ JAuarpamMara Ha HACOYEHOCT OTroBapAT Ha
usdckeanuara 3a Hi-Fi xaac. [lacnoprHata My mommuoct e 20 W, 2
HOMHHAMHUAT BMnepanc —4 Q.

ChIOTO 03BYUMTE/IHO TSAO MONE Jla Ce Pealu3upa CbC 3aTBOPEH
obem Tun 20T20-2. l{eromure mnapameTpy, Npu ycaonue, uye 0GeMBT
octase V=11,1 dm? we 6baar:

koepuuuentst «=0,55;

pe3onancHaTta yectora f=74,2 Hz;

eJICKTPHUECKH KauecTBeH (axrTop Qe MO 72, a Qr =0,565;

yecroTa fy=97 Hz, a wectortara f3=-66 Hz.
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PasnukaTta € MHOrO roifiMa — py €XMH H Chlid 00em H HaO'bJ-
HO HACHTHYHHM EHCOKOrOBOPUTENM, €aMO B DC3yJATAT Ha NOCTABSHETO
Ha ONTHMAJNHO OpasMepeH (Da30MHBEPTOpP UECTOTaTa Ha CpfA3BaHE f
ce NOHMKH ¢ Iana oxTaBa — or 97 Hz ua 48,6 lz.
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[lo enexTpuyecku NbT (4pe3 yBeanuapaHe Ha R;) MoOxe Ja ce
yseanuu Qr fo 0,707, npu koeto 3a uectorture f, H fs Lie ce NOAYYH

fa=74 Hz n fe=57 Hz,

Leyarenmoso o3syuumenno maro mun 20T20-3. 3a peannsupa-
HETO MY C€ H300JA3yBaT CJAEJHHUTE THIOBE BHCOKOTOBODHTEJIH :

nuckouecrorer BKHO0932, ¢ momunanen ummmepanc 8 Q;

sucoxouecroted BKB2531, ¢ nomuHanen umnepanc 8 Q.

HoMuHanmunaT uMIegaHC Ha O3BYYMTEAHOTO THAJO lile ObAe ChIO
8 Q.

Heo6xoaumuTe naund 32 BHCOKOTOBOPHTEJHTE ca JaJeHH B Ibp-
Ba rJjasa.

EnekTpuyecko usuucaeHde. PasjenurensuaT Quatsp uie 6nlie
peanmMsupan cbIJIACHO cxemara, jgaieHa Ha ¢wur. 4.37.

U36op Ha pasieautenna yecrora. [lapamerpure H nokasarenu-
Te Ha BHCOKOTOBODHTE/NHTE 1oO3BOJABAT Jla ce usbepe paslejHTesNHa-
Ta yecrora B o6xBara ot 2000 no 4000 Hz. Iipuema ce f» =2800Hz.

HauucasBaHe Ha enemeHtduTe Ha duarnpa. [Ipuema ce, ge TO-
BapsT Ha QuUATPOBHTE 3BEHa € PaBed HA HOMMHAJHHA HMIENaHC Ha
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pucokorosoputenntre Zr =Rr =8 Q. HUanoa3ysar ce OTHOBO 3aBHCH«
mocrure (2.57), (2 58), (2.77) u (2.78).

C1=Cz=5 pa F.
L|=L2—-_'—0,64 mI‘I.

Crnen peanusupane Ha QUATHpPa U cBHP3BAHE HA U3NMOJA3YBAHUTE
BHCOKOTOBOPHTE/IH 3a TOBap Ha ChOTBETHHTE (UATPOBH 3BEHA CTOI-
HOCTHIE Ha eJeMeHTHTe HAa JUATBPA ce YTOUHMXA Ha:

C,=6 pF; Cy;=4yF; L,=0,64 mH; L,=0,35 mH.

KanauureTsT Ha C; 1€ ce Peanus3npa OT NapajeIHOTO CBBbP3BaHE Ha
asa kounensatopa —Ci=4 pF, tan MBITI-2 u C/=2 pF, Tun
KMIIT-96. Ako ce npueme GoGHHHTe Aa cC H3MBAHAT OT MEJEH APO-
BOJHHK C JHaMeTbp 1 mm, 3a onpexesdane Ha Gpos HA HaBHBKHTE
ce u3noasysa taba. 2.1. [ToaydaBa ce n,=114 Has., n,=80 Has,

AKycTRUHO npoexkTHpane. IlpueMa ce ma ce peanusupa 03BYyUH-
TEJHO TAAO0 ChC 3aTBOPeH obeM, KOETO Ja Ce 3axpaHBa OT yCHJBa-
TeJl C npeHeGpeXHMO MalKo BBTPEWHO chnpoTusaenne — Ry =0.

[lpuema ce o6eM Ha o3ByuuTeaHOTO THIO0 V=28 dmd.

Onpeneas ce koedpuuueHTspT 00=0,65.

Onpejens ce pesoHaHCHa1a YeCTOTa Ha O3BYYHUTENHOTO TANO fo==
=64 Hz.

Onpenens ce enexTpHyeckusT KauyectBeH daktop Q,=0,84.

Onpenens ce mbaHUAT KauecTseH daxtop Qr =0,64.

Onpeneast ce yecrotute f3=70 Hz u fs=52 Hz.

HomunaanusT yecToTeH 06XBAT Ha H34YHC/JEHOTO O3BYYHTEJHO TH-
s0 e 6sae or 50 xo 18000 Hz npu HepaBHOMEPHOCT HA 4eCTOTHA-
Ta XapaKkTepucTHKa, He Ho-roasma oT 12 dB. [Tacnmopraara my mom-
noct e 20 W, a uyecTeutensoctra My — 0,5 Pa W05, Koedununen-
THT HA XapMOHHYHH M3KDUBSBAHWA M JAuarpamMara Ha HacOYEHOCT lie
OTroBapsiT Ha M3uckBuHuaATa 3a Hi-Fi knac.

B oe3Byunteanoro Ts0 TpaGea Ja ce moctraBd 150 g 3Bykomo-
rabutau Matepuat. Kakro 6e nocoueno, ToBa me jaoBefe 10 yses
JIHYapaHe Ha I'bBKABOCTTA Ha o0emMa Wwid /o HamajdBaHe Ha Koe(H-
uuenta ¢. B kpaiina cmeTka me ce pasIIMpH HOMHHAMHHAT YECTOTEH
06XBaT KbM HHUCKHTE YecTOTH. BB3MOXKHO € 1a ce HaMand o6eMbT
Ha okoso 22 dm® u ma ce 3anasaT M3UUC/JAECHHTE NapaMeTpH.

Ha ¢wur. 4.40 e naneHa KOHCTPYKIMATA HAa KyTHATa 32 O3BY4YH-
reqno tano 20T20-3. Ilpex BUCOKOroBOpHTENNTE C€ MOCTaBAT HH-
JAMBUYaZHH OPBHCTEHH C METAJHH PeHleTKH BMecTo oOmia pemieTka
oT nnat. Moxe na ce HSMOASYBAaT CBIIHTE eJeMeHTH KaxkTo 3a
OTC1-03. Ha ¢ur. 4.41 ca nazens 4eCTOTHATE XapaKTEPHUCTHUKM HA
O3BYYHTEJHOTO TS0, CHETH NPH YCJIOBHSITA 32 H3MepBaHE HA Koe(H-
HHEHTA Ha XapMOHHIHTEe 3a 03ByuHTeNHH Teaa ot Hi-Fi kaac.
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ey renmoso ossyuumenno maro mun 20T40-3.

Osaque.’mo TAJO C IIO-rofiMa TIaclopTHa MOILUHOCT U HEroaaM
o6eM Moxe .a ce MoJy4#d, KaTo ce M3Mo/3yBa C/lefHaTa KOMGHHALMA
OT BHCOKOI'OBOPHUTEJIH :
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HUCKOYeCTOTed — 2 Gpog or tun BKHOS822, ¢ HommuaneH umne-
Hauc 4 Q;

BHcOKouecToTeH — 2 6pos or tum BKB2521, ¢ HoMuHazeH ummne-
naHc 4 Q.

EnexTpuuecko mpoexTHpane. EanoTunBuTe BHCOKOTOBOpDHTENH C€
CBBP3BaT IIOCJAEAOBATEJHO H Ce TMoJyyaBa €KBUBAJCHTCH HOMHHAJNCH
nMmneldaHc 8 Q. EnexTpuueckara cxema Ha pasAennTenHusi QUATHD U
c8bP3BAHETO HAYBUCOKOrOBOpHTeNH1e € KakTo Ha ¢ur. 4.28.

N360p Ha pasiaennrtensa yectota. O3BYUYHTENIHOTO THIO € M3-
rpafieH0 OT HO JBa €IHAKBM BHCOKOTOBOPHTENd, 3a A Ce YBEJAHYH
nacnoprHaTa My MouHocT. F360pBT Ha pasjeanrtenna uvectora Tpas-
Ba fa C€ IIONYHHM HAa CBUIOTO chboOpaxkewue, [To NpHHIMN HUCKOuC-
CTOTHHTE BHCOKOI'OBODHTENH H3L'bPKAT MO TOJeMH KPATKOTPaiiHH mpe-
ToBapBaHud. [IpHemManeTo Ha MO-BHCOKAa pa3je/MTeNHA 4YeCTOTa lie
NOCTaBH BHCOKOUECTOTHHTE BHCOKOTOBOPHTENH B IO-GlaronpHaTeH
TepMHYeH U MexaHHYeH pexuym, 3aropa ce npuema fp, =4000 Hz,

B3uncasiBane Ha ejemeHTHTEe Ha (huarbpa. Tosapbr wa ¢uaipo-
BUTE 3B¢HA € paBEH Ha y/ABOCHATa CTOHHOCT HAa HOMHHAJHUS WMIe-
JAaHC HAa BCEKH OT H3MNOJ3YBAHHTE BHCOKOroBOpHTeNH Zr=Rr=
=2740x=8 Q. VisuncnennaTa ce nposexwJarT 3a NoJyyaBaHe Ha Mak-
CHMaJiHO IJIOCKH XapaKTEPHCTHKH Ha (PHJATPOBHTE 3BEHA.

C,=C,=35 uF,
L‘ = L2=0,45 mH.

Chnel HacTpoiika Ha (UATHPA NMPU peasHH YCIOBHA C€ MmoJyuaBsa:
Cy=50 pF;, C,=30 pF;, L,=051 mH; L,=0,35mH.

KanauutersT 5 uF MOXe Ja ce moaydd OT NapaselHOTO CBDbP3-
BaHe Ha fABa KoHmensaropa— C;=4 uF, tun MBITI-2 u C/=1uF,
tun KMIIT-96, a xanmanurternr 3 uwF-— ot mapaneaHoto csbp3BaHe
Ha 1Ba KoHAeH3atopa or tuna KMI[IT-96 ¢ kanamurera C,=2 uF
u C,=1puF.

Bpoar Ha naBuBKHTe Ha GoOHHUTe 3a I0JydYaBaHe Ha M3uHCAe-
HaTa MHAYKTHBHOCT Ce onpeneas oT Taba. 2.1: n,=101 HaB. u ny,=
==80 HaB

AKyCTHYHO npoekTHpane. [lpuema ce axycTHYHaTa cHCTeMa Ja
6bjae 03BYYHTENHO TAO CbC 3arBoped oGeM V=20 dm? 33 usuu-
CJEHHSITA ce TpeHeGperBa BJUAHUETO MEXAY JABaTa HHCKOYECTOTHH
BHUCOKOrOBOPHTE/IN — BCE €1HO, Ye BCeKH OT TAX (YHKIHOHHpA B
co6erBeH obem V,=10 dm?® Bpesyarar Ha B3auMojeHACTBHETO-
Bb3NPOH3BEXKAAHETO HA HHCKHTE YeCTOTH ce noxo6psaBa, HO Mopo6
PEHHETO I1e OCTaHe KaTO pe3epB, AKO CBLIECTBYBA OHACHOCT OT BJIO-
1laBaHe HA papaMeTpHuTe BCJCACTBHE Ha pe3yJTaT OT B3aHMOJ1eHCTBHe-
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To, 06eMbT MOXe sia ce Nperpagyu Ha JABe. V3uncaenuara ce nposex-
JaT KAaKTO NPH O3BYYHUTEJHO THAO C €AHH HHCKOYeCTOTeH BHMCOKO-
rosopure.

Onpenens ce koepuunentsr o=0,62.

Omnpenesst  ce pe3QHAHCHATA YECTOTA HA O03BYYUTCAHOTO THJIO
f0=75 HZ.

Omnpegenan ce eneKTPHY2CKAAT KavecTBeH (akrop Q. =0,63.

Onpenens ce nbauusT xadecTsen (daxrop Qr=0,52,

Oumnpenenar ce vecrornte f,=110 Hz u fs=72 Hz.

YectoTara Ha Cpf3BaHe fg H UECTOTATa f; Ca CPABHHUTEAHO BHCO-
kd. ToBa ce AbMXKM HA MajkaTa CTOHHOCT Ha KavecTBeHus ¢axTop,
nopag# KOeTo YeCTOTHATA XapaKTepHCTHKA HA O3BYYHUTEJHOTO THJMIO
He e MaKCHMaJHO IJIOCK3, 4 HHBOTO H € 3HAYUTEJHO MO-HUCKO OT TO-
B4 HAa MaKCHMAalHO [JIOCKAaTa XapaKTePHCTHKA. 3a KOpWrHpaHe Ha yec-
TOTHaT2 XapaKTePHCTHKA € HEOOXOAHMO Aa ce yBeJHyd KaueCTBeHUAT

70 [ 70
] P77 7777
N , P
S| [ 2 g g
- " A / /
i
492 ; §
7 4
b
' /
- 88 g 2
] [
o I
a :
] \< ”
D
[\
1
LI 77 7
286 200
236
dur, 4.42

¢daxkrop Ha 03ByUHTeJHOTO TAM0. ToBa MOXe ha ce OCHIIECTBH upe3
yBe/HYaBaHe Ha H3X0JHOTO ChIPOTHBJEHU € Ha YCUABATENd, HO € CBBp-
8aHO cbC 3ary6a HAa eAexTpHYIECKA eHepruf. 3a MNpexnoYHTaHe e Ha
ce KOPUTHpPa MexXaHWYHATa KOHCTPYKIHS HR CaMHs BHCOKOrOBOPHTes,
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HaNpHMEP Ja ce H3N0J3yBa N0-cNaGo MMOPETHHPAH MJAT 332 I'bHKATE
3a oOkKauypaHe Ha Tpenraulara CHCTeMa.

Axo cuctemara ce perysmpa Taka, ye Qr =0,707, Ge3 na ce us-
MEHAT OCTaHaJMHUTE mapaMmeTpH, IIC C€ noay4du

f;=75Hz, a f;=58 Hz.

To3u pesyaraT Beue e 3a710BOJIHTEJIEH,

Homunannust YecToTen o6xBaT Ha O03BYYHTENHOTO TAMA0 € oT S0
10 18000 Hz npu HepaBHOMEpHOCT Ha YeCTOTHATA XapaKTepHCTHKA
ne noseue ot 12 dB. [lacmoprhata My mownocT e 40 W, HO mnopagn
BHCOKAla pa3jenuTe/HA 4YeCcTOTa H 1O-TOJAEMHTE BB3MOMKHOCTH 34
HaToBappahe Ha Bucokoropoputeaute BKHO0822 ospyumteanoro 1840
MOX¢e 14 C€ KOMIIIEKTYBa KbM YCHJBATe/H C HOMHHAJHA M3XOJHa MOLI-
mHocT A0 60 W. uarpamata Ha HAacCOYEHOCT M KOoe(HIMEHTHT Ha
XapMOHHYHY H3KPHBABAHHS OTIOBAPAT HA u3uckBaHuaTa 3a Hi-Fi kaac.
XapakTepucTHUHaTa MY YYBCTBHTEJHOCT € He no-Maaka ot 0,7 Pa W ™05,

Ha ¢ur.4.42 e noxasaHa KOHCTPYKLHATA HA KyTHUSTA 32 H3YHCJE-
HOTO O03BYUYHTEJHO T/]10. 3a JNeKOPAaTHBHY eJeMEHTH NpeJ], BHCOKOro-
BOpHUTeAuTe TPAGRa Ia Ce H3MOJ3YBAT CHLINHTE, KOUTO C€ H3MOJ3YBaT
¥ npu o3Byuntesno Tsao 20T20-1. Beuuku NHUEBH NOBBPXHOCTH
TpabBa na ce Qypuuposar u obpaborat. B obema Tpabsa aa ce no-
crau oxoso 100 g sByxonorsmbiuany marepuad.

Ha ¢wur. 4.43 ca nageHd YeCTOTHWTe XapakTEPHCTHKH Ha O3BYYH-
TEJHOTO TAJO M XapMOHHIHMTE, CHETH INPH YCJAOBHATA 34 H3MEpBaHE
Koe(dHIHeHTa HA XapMOHHYHH H3KPUBABAHWS HAa O3BYYHTEAHH Tesa
ot Hi-Fi knac.

Jsyaenmoso o3sywumeano msro mun 20T40-4. Tlpunuwpnzo
To ¢ uaentnyHo Ha 20T10-3 — pasnukaTa € B TOBa, Ye HOMHUHAJIHUAT
My BxojeH HMnejanc e 4 Q. Harpageno e ot xBa 6pof mnapanesHo
cBBbP3aHH HHCKoueCTOTHH Bucokorosoputenu Tun BKHO832 ¢ nommna-
JeH umnenanc 8Q u aBa 6post NapasneJHO CBBP3aHH BHCOKOUECTOTHHU
ucokorosoputesn tun BKB2531 ¢ Homunanen umnenanc 8 Q. Euaek-
TpUYecKaTa cXeMa Ha (UIATBpPA U CBBP3BAHETO HAa BHCOKOrOBOPHUTE-
aute e naneso Ha dur. 4.44. HeoGxomumo e camo Ja ce H3YHCJAAT
enemMeHTHTe Ha QuUATHPa 3a CcbINara pa3jeNUTeNHa YyecToTa, KaTo ce

B3eMe TpexBu1, ye Zr=Rr=- ;°'5~=49.

C1=02=7 MF, L1=L2=0)90 ch

Caen npaxkThuecka HacTpodka Ha puaTbpanpH peajeH ToBap ceno-
JyyaBa

C,;=10 uF, Cy=6 uF, 1,=0,95 mH, L,=0,48 mH.
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Bcaukn mapamerpd M mokasarenn Ha 20T40-4 aie 6baar ex-
uHaxBu ¢ Tesu Ha 20T40 3

Hsyrenmoso osgyuumeano msaao mun 20740-5.

He3aBucHMO OT CPaBHHUTENHO TOJEMUTE CH PasMepH- HICKOUYECTOT-
HuAT Bucoxorosopuresa tun BKHI1221 e muoro moaxogsm 3a cp3na-
BaHe Ha BHCOKOKAYeCTBEHH 03BYYATEJHY Tesa, B TOBa YHCJO U ABY-
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saenToBH. HeobGxoluMo € ga ce KOMIVIEKTYBa C MOAXOASIIH BHCOKO-
YeCTOTHH BHCOKOToBopHTenu. EnHa cnoayunusa xoMGuHauMsy MoxKe Ia
ce cb3Jaje, Karo Ce M3noJA3yBa eauH BUCoKoroBopurtea tun BKHIiZ21
¥ ABa BHcokoroBopurteas tun BKB3731. Heo6xoanmure nanHu 3a
BUCOKOTOBOpHTENNTE Ca JafeRu B NbpBAa riasa. B cucremara e npue-
TO Ja Ce M3MOoJ3yBaT ABa GPOs BHCOKOYECTOTHU BHCOKOIOBODHTEJH,
3a Ja MOXe Ja Ce Ch3jaje O3BYUHTEJNHO TAJNO C MacnopTHa MOIL-
HocT 40 W. OcBen ToBa JBata 1MIa BHCOKOTOBODHTEJH MMAar pas-
JWYHa YYBCTBUTENHOCT — HHBOTO HA XapaKTePUCTHYHATA YYBCTBUTEN-
Hoct Ha BKB3731 e c okomo 3 dB mo-mucko ot ToBa Ha BKH1221,
C msnoszyBaneTo Ha asa 6posi BKB3731 obmioro umBO, KOETO CB3-
nasar, e 6bae ¢ 3 dB no-BucOoKO OT TOBAa HA €JHHHS M TOYHO LUe
ce H3paBHH C HHBOTO, Cb3faBaHo ot BKH1221.

Kak tpsibBa na ce CBbpxKar BUCOKOTOBOPHTEJUTE?

HyuckouecTOTHUAT BHCOKOrOBOPHUTEN] € C HOMHHANEH HMNeJLaHc
4Q u TOil mMe ompeAesH HOMWHAJHUA MMMEJAHC Ha O3BYUHTENHOTO
100 — 4 Q, Cireflopare/iHO JBaTa BHCOKOYECTOTHH BHCOKOrOBOPUTENA
IIE ce CBBbPKAT mapajenHo. JlBere ¢uarpoBu 3seHa e 6bmat oOT
BTopH pel. Cxemarta Ha GMATBHPa H CBBP3BAaHETO Ha BUCOKOTOBOPHTE-
JauTe e jnajeno Ha ¢ur. 4.45.

H360p Ha pasjeauTe]Ha 4eCTOTA. HHUCKOUECTOTHHAT BHCOKOrO-

e

45 T
— i
Uo + - -
Gy
= 1] ]
U/.'/L/ - UI” + +
- [
BKH1221 2xBKB3731
dur. 4.45

BODHTEN € ChC CPABHUTENHO ToJIeMH Da3sMepH, MOpaju KoeTo 3amo9 -
Ba /la H31bYBa HACOYEHO NPH MO-HACKH YECTOTH. 3aTOBa HE e XKena-
TEJHO pasfenuTesnHatra 4ectota Aa 6nbiae mo-sucoka or 3000 Hz. Hoa-
HaTa IPaHMyYHa YeCcTOTa" HAa BHCOKOYECTOTHHTE BHCOKOTOBOPHTENH €
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1500 Hz, HoHeekenaTenHo pasfesuTenHaTa YeCTOT2 na 6bie NO-
uucka or 2000 Hz. IMpuema ce cpenHara ctofinoct f, = 2500 Hz,
HsuucagBane Ha eleMeHTHTE Ha (uarbpa. ToBapbr HAa HHCKO-
YeCTOTHOTO 3BEHO Ce NpHeMa paBeH Ha HOMUHAJHH HMIEI3HC HA
BHCOKOTOBOpHTeAs Zr=Rr=4Q. TosappT Ha BHCOKOYECTOTHOTO
3BCHO € paBeH Ha NOJIOBHHATAZ OT HOMHHanHUA uMnenaHc ua BKB3731,

T.e. Zp=—,"" =4 Q. EleMenture Ce A3UHCASBAT OT YCJOBAATA 3a

nojyyaBaHe Ha MaKCHUMaJdHO IWIOCKU XAPaKTEePHCTHKH W 3a [BETE
3BC€Ha:

Cl=C2=I 1,2 MF)
L1=L2=O,36 mH-

Cnex HacTpoiiBaHe Ha ¢uIbpa mpud PpealHd 3a HErOBOTO (PyHK-

LIHOHHPAHE YCJOBHAl C€ H3MOJ3YBa
C=16 pF, Cy;=8 pF, L,=0,56 mH, L,=:0,32 mH.

Kananurerst 16 pF Moxe na ce mosyud OT mapasesHOTO CBBP3-
BGHE Ha eiuH KOHAEH3aTop C KanaugTteT 15 pu/F, tun MBITI-2 u
efuH Konjaensatop ¢ kamauurteT | uF tunm KMIIT-96, Kanauurer 8 u F
MoOXe Ja ce NMOMyYH OT Mapaje/HOTO CBbP3BaHEe HA JBa KOHAEH3ATO-
pa ¢ xanauurer 4 uF tun MBITI-2.

Bposit Ha HaBuBkuTe 3a GoGunute ce onpelesns oT Tabmuua 2.1,
KaTo CenpueMa, de ILje Ce H3paGOTAT OT MeJEeH POBOJAHHK C JHAMETbP
1 mm: n,= 106 uas; n,=77 Has.

AxycTHyHO npoekTHpaHe. VI36Bpa ce akycTHYHa cHCTeMa Ha 03-
BYUUTE/HO THIO CbC 3aTBOpeH o0eM. AKYyCTHYHAaTa I'bBKIBOCT Ha
BHcokoropoputenas Tun BKHI1221 e rouama, T. €. eKBHBaJEHTHHUAT
o6eM, CHOTBETCTBYBAIIL, HA 'bBKABOCTTA HA OKayBaHe € MHOrO roJaM —

¢ =380 dm3. 3a ossyumrenHoTo THAO TPAGBa Aa CE€ NpHEME CBIKO
ronsM o6eM, HO € fIBHO, Y€ He MOXe Ja ce npHeMe CbH3MEPHM C
obema V.. Ilpuema ce V=60 dm3. Ilapamerpure Ha 03By4HTENHOTO
TANO ce ONpefle]aT B CACAHHS pen:

Onpezens ce xoeduuHeHTbT 2=6,3.

Onpenenst ce pe3ouaHCHaTa YeCcToTa Ha O3BYUHTEJHOTO TSHIO
fo=67,5 Hz,

Onpenens ce enexTpUYeCcKHsT kavyectBeH ¢axrop Q, =1,22.

[TbaunaT kavecTBed (axTop HA 03BYyUHTEnHOTO Tal0 e Qr =0,81.

IIpu Tesu CTOMHOCTH Ha I'bJHHA KadecTBeH (paKTOP uYeCTOTHaTa
XapaKTepHCTHKAa Ha O3BYYHTEJHOTO THJO HaMa fa OBbAE MAaKCHMaJHO
NJIOCKAa, KaTo HHBOTO H me 6bje IO-BHCOKO OT TOBA HA MakKCHMal-
HO IVIOCKAaTa XapaxkTepHCTHKAa. 3a onpejelieHa 4eCTOTa fmax XapaxTe-
PHCTHKATA LIe fOJAYYH MAKCHMYM.

Onpesenar ce uecroture f,=60 Hz u fy=48 Hz.
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Yecrorara Ha cpA3BaHe f, ¥ yecToTaTta fz Ca NO-HHUCKH OT pe30-
HAHCHATZ YecTOTa Ha O3BYUYHTEJIHOTO Ts/10. ToBa Cce N'bMKH HA TOJfA-
MAaTa CTOMHOCT Ha IIbJAHHS KauecTBeH daxktop — Qr >0,707.

Onpeneas ce yecToTaTd, 3a KOSATO YeCTOTHATA XAPAaKTEPHCTHKA HA
03BY4ATENHOTO THJIO NOJY4aBa MAKCHUMYM Xmar=2,08, a fpar=
=140 Hz.

HiBOTO Ha XapakTepUCTHKATA 32 Xpyar C& ONPEAEAS OT 3aBUCHMOCT-
ta (3.28 8) — Lmar=0,35 dB.

HuBoro na MakcumMyma Hajn CPeNHOTO HHBO e npeHeGpeRuMo Mai-
KO cTpPAMO HUBOTO HA MaxCHMMA/IHO NJIOCKA XapaKTepHCTHKA 3a Cblia-
ta vectora 140 Hz — HWBoTO Lyg: € camoc 0,6 dB no-Bucoxo.

HoMunanuuaT yecToTen 06XBaT Ha 03By4HTeNHOTO Taqo Tun 20T40-5
npd o6wa HEPaBHOMEPHOCT Ha U €CTOTHala MY XapaKTePHCTHKa
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12 dB, e or 45— 50 Hz no 18 kHz. KoedunueHTsT Ha XapMOHHUHH
H3KpUBABAHHA W JHarpaMaTa Ha HACOYEHOCT OTrOBApPAT HA M3UCKBa-
gudra 3a Hi-Fi kaac. XapaxktrepucTuyHata My YYBETBHTEJNHOCT &
no-roasma or 0,8 PaW ™05 (uuBoTo B e mno-Bucoko or 92 dB). He-
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3aBMCUMO OT TOBa, Ue nacnopTHara My MmomHocT e 40 W, ospyuuten-
Hoto Taao0 20T40-5 moxke ja ce KOMIAEGKTYBa KbM YCHJBATENH C
HOMHHa/HAa u3XojJHa MowmHocT o 60 W—H 1Bata THUNa H300J3yBaHU
BHCOKOTOBODHTeAN IOHACAT 3HAYUTENHM KPaTKOTPAiiHH IpeTOBapBa-
HUd.

lpada

770

90

70t

4

+

3020 s0 w0 20w 500 1000 2000 5000 10000 20000 fHz

dur. 4.47

Ha ¢ur 4.46 e majgesa KOHCTPyKUHATA HA KyTHATA 3a O3BYYHTEJ-
"goTo TaJ0. [IpenopbyBa ce npej BUCOKOIOBOPHTENMTE Ja C€ MOCTa-
BAT HHAMBHUAYAJHH P:LIETKH C MPBCTEHW BMeCTO O0Om[a pelleTKa ¢
fJ1aT.

Ha ¢ur. 4.47 ca ganeru yecTOTHATA XapaKTEPUCTHKA HA O3BYYH-
TeJTHOTO TAJO M XapaxkTepUCTHKHTE HA XapMOHHIHTE, CHETH INpH yC-
JOBHATA 32 H3MepBaHe KOoe(pHIHEHTAa Ha XaDMOHHLHTE HA O03ByUYHTE]-
Hu reaa ot Hi-Fi kaac.

4.6. IBYJIEHTOBHU O3BYYHUTEJIHHA TEJIA
C PA3JENNTEJNEH ®oHJTDHP OT PA3JIMYEH PE]

Hucko4eCTOTHOTO M BHCOKOYECTOTHOTO 3BEHO HA pa3AcanTeacH

GUIATLD 33 ABYJACHTOBO O3BYYHTE/IHO THJAO MOXe na GbAAT OT eIHH
¥ CbWH pel, HO MOXe ga Objar ¥ oT pasmudeH pen. OOUKHOBEHO
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HHCKOYeCTOTHOTO 3BE€HO Ha QuaTHpPa € OT MO-HHCBK pefl, KaTo pas-
JUKaTa e eAMH pen.

[lpunuunuarta cxemMa Ha ABYJNEHTOBO O3BYUMTENHO THAO C pasje-
autenen GUATBD OT NBLPBH-BTOPH pej € jajfena Ha dur. 4.48, a

o—
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Y gy |~
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Ha ¢ur. 4.49 — yecTOTHUTE XaDAKTEPACTHKH HA H3XOJHHTE HANpexee
Huf,

[lpu aHanauaa Ha paspeautexHudTe QuaTpu 6e ycTaHOBEHO, ue NpPH
pasfenuTesinaTa 4ecTOTA H3XOIAHOTO HAfIPEXKEHHEe HA HHUCKOUECTOTEH
Gbrarbp or mBpBH pex e AedasupaHp CNpsAMO BXOJXHOTO Ha —45° a
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HM3XOJHOTO HanpexeHue Ha BHCOKOYECTOTEH (GHATBHP OTBBTOPU pel—
Ha 90°. Ako naBaTa BYCOKOTOBODHTENSl C€ CBLPXKAT cHH(}A3HO KBM
¢uaTbpa, BXOAHATE HM HampexeHus me G6baar AedasHpann eaHO
crpamo Apyro va 135° a axo 6baaT cBBp3aHu npoTHBO(A3HO —Ha 45°.
3atoBa Ha cxeMata ot (ur. 4.48 e nmoxasano, ye ABaTa BHCOKOTOBO-
puTeJ €a CBBP3aHH npoTHBOdA3HO.

[
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Ha ¢ur. 4.50 e TmoKasana npuHUMIHATA CXeMa Ha pa3AeNUTEJeH
¢uATHD OT BTOPH-TPeTH pea, a Ha dur. 4.51 — yecToTsuTe Xapax-
TEPACTUKA HA M3XOAHHTe RampeweHus. [Ipu nDpoTuBodasHo CBLP3anu
BUCOKOTOBOPHTENH (pa3oBaTa Pasfimka MEXKAY BXOINHHTE UM Hampewxe-
HUSL € T0-Majika, OTKOJKOTO NnpH cuddasHo CBBLp3BaHe,

J8yaenmoso 038ytumesno maso mun 20T 20-4

3a peanu3upaHeTo My e €& H3M0JA3yBa KOMOMHALHA OT CJek-
HHTE BHCOKOTOBOpHTEAM: HuckodecToTen Twn BKHO0932 u Bucoxouec-
toren Tun BKB2531.  [IBata BUCOKOTOBOpHTENs Ca C €1HAKBA NacHopT-
wa mowHocT 20 W ¥ HMmar npuGau3HTeIHO eXHAKBA WyBCTBHTEIHOCT,

Enexrpuuecko npoektupane. M3bupa ce pasgeauresed Gantwp or
T'BPBH-BTOPH peJi, YMATO cXeMa e jgajJena Ha dur. 4.48

H360p Ha pa3ieadrTenn 4HECTOTH. Masnkuré pasmepu Ha HHCKO-
9eCTOTHHS BUCOKOTOBODHTEN MO3BOJIABAT A& Ce H36epe I0-BHCOKa
pasgenuTenna yecrora— 2o 4—4,5 kHz. Usnoasysanero na ¢unarnp
OT BTOPH DeJl 332 BHUCOKOUYECTOTHHS BHCOKOrOBOPHTEJ JIaBa Bb3MOX-
HOCT 2 ce n3Gepe no-HUCKa pasgenutenHa yecroTa — no 2—2,5 kHz.
[Topanu Mankata CTPBMHOCT Ha 3aTHxXsane B 06JacTTa Ha Hempomyc-
KaHe Ha HHCKOYECTOTHOTO 3BeHO Ha (HATHpa ce npenopbyBa na ce
u3bepar 6M3KH, HO PasNHUuUBH Pa3LeNHTe/IH! YECTOTH 3a ABeTe 3BEHA
Ha ¢uarbpa. [Ipuema ce pasgesuresnHara YeCTOTa HA HUCKOYECTOTHOTO
3BeHo aa O6bAe f,1=3200Hz, a Ha BHUCOKOYECTOTHOTO 3BEHO — fpo=
=3600 Hz.

Onpepeaste eremeHTure Ha UITHp?. Yaaykrusuocrra Ly ce
onpenens ot (2.13), a uHAYKTUBHOCTTA L, U KanalHTEThHT Ha KOH-
zenszaropa C —ot (2.77) n (2.78). [Ipuema ce, ue GuATHPBLT € HA 0-
BapeH C HOMUMHAJMHWUTE MMMEJAHCH HA BHCOKOTOBOPHTENdATE, T. €.
Rr =82 u 3a gBere 3neHa.

L1=0’396 mH, L2=0,5 mH, C=3,9pa F-

Cnen peannaupase Ha QuATbpa e1CMEHTHTE My Ca YTOYHEHH, KaK-
To caeara: L,=0,68 mH; L,=052 mH; C=3,3uF.

Bpost ra nmaBuBkHuTe Ha GoOGHHUTe 32 NOJyYaBaHE HA U3YHUC/IE-
HHTE HHAYKTHBHOCTH, ONPefeaeHH chbraacHo Tabauua 2.1, e 7,=118 nas,
ny=102 nas,

AkycTHuHO npoexktupaHe. [lpueMa ce aKycTHYHaTa CHCTeMa Aa
6bae o3Byuntenno 1410 ¢ (asounseprop. [lpuema ce cwbuio, ye 03-
BYYHTeJIHOTO TSJIO Hie ce 3axpaHBa orT ycuaBaTen ¢ R;=0, npu koe-
T0 Qr = Qr,=0,523. M3uncrenusta uie cenpoBejaT MO TaKbB pef,
Ye Jace MOosy4aT ONTHMANHH MAapaMeTPH 3a O3BYYHTENHOTO THIO NpH
3ana3saHe Ka kauecTBenud dakrop. [Ipuema ce, ue saryéute onpepe-
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AT Q, =Qr ==5, UPH KOEeTO H3YHCJEHHATA LIE Ce I[POBEexaTr ¢ M0~
momyra Ha rpadukure ot dur. 3.15. 3a Qr=0,523 ce oryura: 0==0,38,
x,=0,70, h=0,80.

O6emMbT Ha 03BY4HTENHOTO TANO TPsAGBa Aa O6bae V=48 dm?®

®azonnBepTOpbT TpAGBa 1a ce peanmusupa c fu =40 Hz,

YecroTara f3=35 Hz.

[Moayuyu ce Mmuoro Hucka 4ecToTa Ha Cpe3a, T. e. AOJHaTa rpaHuy-
Ha 4ecToTa Ha 03BY4HTEJHOTO TAJN0o e Obae okoao 30 Hz. Toi
kato Qr >0,414, yecToTHaTa XapaKTepHCTHKA HA O3BYUMTCJIHOTO TH~
A0 LUE CHOTBETCTBYBA HA PABHOBBJIHOBA XapaKTePUCTHKA HA QUATHD HA
UeOuleB oT 4eTBLPTH Ped. 3aToBa f, C€ MOAYYH NO-HHCKA OT pe3o-
HaHCHATa YeCcTOTa Ha BHCOKoroBopureas. O3ByuydTeqHoTO TAMAO Lue
BL3IpOU3BENKJA MHOro Ho6Gpe CHIHaJHTe C HHUCKa YecTOoTa, HO 3a
CMeTKa Ha 3HaYMTEeNHO rossM oGeM B cpaBHEHUE ¢ MAJIKUTE pa3MepH
Ha BUCOKOTOBOPHTENSA.

Hesasucumo ot ronemus o62M, a0 03BYYHTEJHOTO TAJIO ce odop-
Md C'bc 3aTBopeH obGeM V=48 dm?3, me ce moayun f;~60 Hz u
fe~45 Hz, 1. e, 3nauntesHo no-BHcoka oOT f3 npu a3onuBepTop’
EdexTsT 0T onTHMasJHO NpoeKTHpaH ()a30MHBEPTOP € 3HAUHTE/IEH.

Pa3ouHaBepTOPBT e Obje odopMeH, KaTO ce H3NoJA3yBa mJjacT-
MacoBa Tph6a. Onpeaenss ce OTHOUIEHHETO OT A'BJKHUHATA U CedYeHHe-

TO T;L=4’J,6.

I/Isggupa ce Tpbba c BbTpewed auaMersp Dy=60 mm u 3a ABJ-
WHata Ha TpbbaTta ce noayuaea lg=115 mm.

OcHoBHUTe TOKa3aTe/H Ha H3YHCACHOTO O3BYUHTENHO TSIO Ca: HOMM-
HaneH uMnemaic 8 @ nmacmoptHa MoiiHocT 20 W; HOMHHaAeH YecTo-
ten o6xBat or 30 po 18 000 Hz npu HepaBHOMEPHOCT Ha 4YeCTOTHA-
Ta XapaKTepuCTHKa He mosede oT 12 dB; wyBcTBHTENHOCT, HE mO-MaX-
ka or 0,4 PaW™5 koeduuHeHT Ha X3apMOHUYHH H3KPHBABAHUA H
AuarpamMa Ha HacouyeHOCT — B CbOTBETCTBHe C M3uckauusrta 3a li-Fi
Kkaac. Karo usno ossyuntesnsoro raao e or Hi-Fi knac.

Ha ¢ur. 4.52 e manesa KOHCTPYKUMATA Ha KYyTHATA 3a 03BY4H-
teano tano 20T20-1. JlexopaTHBHHTE eNeMEHTH NpE] BUCOKOTOBO-
pureaute Tpa6Ba jga 6bAAT npbCTeH H peulerka, [lopagu rosemure
pasMepH O3BYYHTEJHOTO TAJO TPAGBa A3 ce H3paGoTBa QT MJIOYH OT
J'bpBECHU uacTHm ¢ Je6Genusa 18mm. B oGema my Tpa6ea aa ce mo-
craBu okoso 200 g 3BYKOMOr/IbLIALL MaTepHamd.

J8yaenmoso o03gyuumeano msio mun 207T40-6. 3a peanusnpa-
HETO MY llleé Ce H3MO0J3yBaT BHCOKOFOBOPHUTEJATE: HHCKOYECTOTEH
tan BKH1031 u Bucokouecroren tun BJIJ1408. Peamuure uyBcTBH-
TEJHOCTH HA JBaTa BHCOKOTOBODHTeNAl Ca MPUGIH3UTENHO eZHAKBY —
90 — 92 dB npu memuect 1 W Ha pascTodanue | m, dMaT eaHakBa
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nacnopraa MoriHoct — 40 W B HOMMHajHWTE MM WMnegancu ca 8Q.

H360p Ha paspenutenHa yecrora. C umen na ce HaMaam onac-
#HOCTTA OT NIPETOBapBaHe HA BHCOKOYECTOTHHA BHCOKOTOBOPHTEN CE H3-
6upa f, =3500 Hz. HuckouecToTHoTo 3Beno Ha ¢uarspa ime 6bae
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OT BTOPH Pel, a BUCOKOUECTOTHOTO—OT TPETH pej, CBIVIACHO CBC CXe-
maTa ot ¢ur, 4.50.

Oupepensne ereMenTuTe HA QUATHPA. M3uncassar ce or 3aBucHMOC-
Ture (2.57), (2.58) u (2.88): 3a ToBap Ha (QUITPOBUTE 3BeHa Ce MpHEMA
HOMHHANHHUAT UMMERAHC HA CHOTBETHHS BHCOKOrOBOPHTEN, T. €. Zri==
=Zr=Rr =8Q. llpuema ce m=0,5u ce onpeneas C;=4uF, L, =
=052 mH, C,=3,75pF, C,=56 pF, L,=0,182mH.

Cnen peanusanustana QuATbpa edeMeHTHTe My 0fixa yTOYHEHH Ha
caepnute croidoctn: Cy=4 nF; L,=07 mH; C,=3,3uF, C; 5uF;
L2=O,3I mH.

Bpoar Ha HasuBkHTe Ha GoOunuTe ce onpeflens OT Tabauua
2.1: n,=120 HaB, n,=74 Has.

AKycTH4HO npoekTupaHe. O3BYUNTEJIHOTO THAJO MOXKE JaCe M3+
IWBJAHH B €JHO OT HM3YHCJIEHHTE aKyCTHYHU peuIeHMs C BUCOKOTOBOpH-
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Ten BKH1031 —OTC1-02, 20T40-1 uas 20T40-2. Tyx obaze me ce
H3BBPLIAT H3YACJAEHHA 32 €IMH BapHAHT Ha BHCOKOTOBODHTEJS THII
BKH1031, xoiito e peanusupan ¢ 1pyro okaupaHe. [lapaMeTpHTe Ha
TO3H BHCOKOrOBODHTEN Ca: pe3oHaHCHa wecToTa f, =30 Hz; nuna-
MHUHA TpenTaAlia wMaca m, =22 g; eKBUBaJEHTHA 3ByKOU3ApuBamia
nosupxuoct S=1,76 - 10 2 m2 roBKaBOCT Ha oOxausaHe c, =1,27 -
. 10 73 mN™ %; ofeM, cbOTBETCTBYBAUl HA I'bBKABOCTTA Ha OKauyBaHe-
ro, V. =55 dm? u xauecrenu daktopi Q,p =2.2; Q,=0,4; Qrp=
=0,338. IIpneMa ce aKyCTHYHA CHCTEMA O3BYYHTENHO Tsio ¢ (aso-
uuBeprop. [lapameTpure Ha 03BYUYdTEJNHOTO TAJAO Ja Ceé ONPENeadT
Taka, Ye 4eCTOTHaT2 My XapakTepPHCTUKa A& ChOTBETCTBYBa HA Mak-
CHMaJ/IHO TIJIOCKA XapaKTepHCTWKa Ha GuaThpa HA DarbpBopT OT uYeT-
BbPTH pel. [Ipuema ce,de 3ary6uTe B O3BYUYHTEJHOTO THJIO ONpele-
a8t Qu =Qr =5. [lpn Tesu ycnoBHA 32 H3YHUCJIEHHATA CC H3NMOJ3YBaT
rpadukure ot dur. 3.15, Orunra ce, ye 3a moJayyaBaHe Ha MaKcH-
MaJHO MJIOCKA XapaKTepucTHKa Ha DarTnpBopT OT ueTBBPTH pen e
Heo6xonumo Qr =0,414, 1. e. Qr >Qr,. CrenoBaTesHO 03BYYHTENHO-
TO TA740 TPs6BA [a Ce 3aXpaHBA OT YCHJIBATEN € H3XOAHO CBOpO-
THBaeHue R; >0. Heo6xoznmmsar xavectsed chaxtop e Q. =0,5. 3a
:MIOJlyyaBaHe Ha TO3M KauecTBeH (HaKTOp H3XOJAHOTO CBHIPOTHUBJE:HHE
Ha ycunisatend TpAabBa fa Gbre R; =1,76 Q.

3a Qr=0,414 ot dur. 3.15 ce oraura a=0,90; x,=1; h=1.

OG6eMbT Ha 03BYYHTENHOTO TAJIO TpAGBa ga O6bAe V=61 dm3,

YecroTaTa Ha cPA3a Ha 03BYYHTEJHOTO TAJO Lie GbIAe paBHA HA
pesoHadchaTa 4YecTOTa Ha HHCKOYECTOTHHA BHCOKOroBOpHTea f,=
=30 Hz.

PesonancHata 4ectota Ha ¢as3ouHBepTOpPa CHINO € paBHa HA pe-
30HAHCHATA YeCTOTa Ha BHCOKorosopureas fs =30 Hz.

3a onpefiessHe KOHCTPYKTHBHHTE Da3MepH Ha pasoHHBEPCHHA OT-

!
BOp Ce H3moOJ3yBa 3aBHCHMocTTA (4.2)— —Sfi=56. [Ipuema ce TpBb-

6a ¢ BpTpemen auameTsp Dy=60 mm u ce onpeaenst [;=180mm.

OcHOBHATE MOKa3aTesd HAa H3YHCJAEHOTO O3BYYWTEJNHO TAJQ Ca: HO-
MHdaneHn uMnefanc 8 ©; macmopraa MougHoct 40 W; edexTHBeHn dec-
roTes o6xXsaT Ha Bb3npoussexaane — ot 28 po 32000 Hz, npu we-
DAaBHOMEPHOCT Ha YeCTOTHaTa XapakTePUCTHKA He moseye oT 12 dB;
{yBCTBHTENHOCT, He mo-Manka ot 0,7 Pa W 05; puarpamata Ha Ha-
*OYeHOCT H KOe(HUHEHTHT HA XAPMOHHYHM H3KDHBABAHMsS OTrOBapAT
Ha u3uckBanuata 3a Hi-Fi knac. Buxnaa ce, de BCHYUKH NOKa3aTeau
Ha 20T40-6 cano-BHCOKH OT W3HCKBAHHTE 3a O3BYYHTENHU TEJa OT
Hi-Fi kaac. 3ateBa To Moxe Aa ce npuuucau kbM cynep Hi-Fi
KJac.

KoHcTpykuuaTa Ha KyTHaTa € RajeHa Ha ¢ur. 4.53. B oGema Ha
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Q3BYYHTENHOTO THJ0 Tpi6Gaa na ce muocrtaBu okodo 200 g 3Bykono-
rapaw, Matepuan. [loaxonsuy Marepuan 3a KyTHATA € NAOYH OT
AnpBecHH vacTdauu ¢ je6enuda 18 mm. Moxe na ce wuanoxasysar H
no-feGesu NJOYM, HO MO-THHKH He ce Mpemophysar.
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L8y.1enmoso o3syunmesno msaaro mun 207T40-7. 3a peannsupa-
HETO MYy C€ H3M0/3yBaT CJeJHHTE THIOBe BHCOKOTOBOPHTEAH: HHCKO-
yectoten THI BKHI1221 u Bucoxouecioren tan BJ1J1404. JIBaTta Bu-
COKOTOBODUTE/IST Ca C HOMHHaleH uMnexauc 4L, macmopria Moti-
HocT 40 W u uyBcTBUTEAHOCT ¢ BHBO 92 — 93 dB. Bucoxure um xa-
YeCTBeHH I10KA3aTe/ld ca NpeiarocTaBka 3a Ch3faBaHe Ha 03ByuHTeJ-
HO TSJIO OT BHCOK KJac.

Enextpuuecko npoektupade. MaGupa ce paspenutenen ¢uATHP
OT BTOPH-TPETH pel CbrjacHo cbe cxemara or ¢ur.4.50. [Ipn u3bopa
ce WMa npejBuj,ue JEHTOBUAT BHCOKOYECTOTeH BHCOKOTOBODUTEN He
H3ABpKA BB3AEiICTBHETO HAa CHTHAAH C HHCKA UECTOTa U e HeobxoiH-

15 KoHcTpynpaHe Ha O3BYYMTC/AHH Tena 225



MO 3aTHXBAHETO HM Ja ce OCBIECTBH C roaama crpbmuoct. Hucko-
YECTOTHHAT BHCOKOTOBODHTEN MOXe Ha (PYHKUHOHHDA HOPMAsNHO H C
¢uaTHp OT NBPBA Pel, HO Ce H3MNOA3yBa (PUATBHP OT BTOPH pen, 3a
la ce crecHH o0XBarbT, B KOHTO H3NBYBAT H JBaTa BHUCOKOrOBO-
purteJs.

HUabop Ha pasnesurenHa uecrota. [Ipuema ce [, =3500 Hz, sa
Ja ce mpejnasi BHCOKOUECTOTHHSIT BHCOKOTOBODHTEN OT €BEHTYaJHU
NPETOBapBaHHuA OT CHUTHA/IM ¢ HHCKa yecTora. He chuiectByBa omac-
HOCT OT HAaCOYEHO M3/byBaHe HAa HHCKOYCCTOTHHS BUCOKOIOBODUTEJ,
KOETO [la eHefonycTHMO 3a o3Byuurensu teaa ot Hi-Fi kaac.

Onpegensive enemeHTHTe Ha duarbpa. [Npuema ce, ye ¢uarpo-
BUTE 3BEHA Ca HATOBAPEHU C aKTHBHH CHNPOTHBJEHHA, YHATO TOJe-
MUHA € paBHA HA HOMHHA/JIHUTE MMMELAHCH HA BHCOKOrOBOPHTEJUTE —
Zn=2Zr=Rr=4Q. [lpuema ce m=0,5. H3noasyear ce 3aBHCHMOC-
tare (2.57), (2.58) u (2 88).

Ci=8 nF; L[,=0,26 mH; Cy,=75pF, C,=11,2 pF, L,=
=0,092 mH.

TIpn peanusupane Ha GHJATBpPa H U3NOJA3yBaHE 34 TOBAD HA CBHOT-
BETHHTE BUCOKOTOBODUTENH 3a ejJeMEHTHTe Ha (uarspa ce noayda-
Ba: C;=10pnF; L,=0,42 mH; C;=6 nF; C,=15 uF; L,=0,11 mH.

KoHCTpYKTUBHO GOGHHHTE Ce H3NBJASBAT OT MeJeH NPOBOJHUK C
anamersp 1 mm. Bposr Ha HaBUBKHTE MM ce ompejenas oOT TaGau-
na 2.1: n,=90 nas, 7,=40 nas.

AKYyCTHYHO npoexkrTupatie. [locoueHo Ge, 4e € 3a nNpeAnoYHTaHE
Bucokoropopureaat tHn BKHI221 pa ¢yuxuuonupa B o03ByuHTed-
HO T$JI0 C'bC 3aTBOPEH 0GeM, ThH KaTo noJay4yaBaHeTo Ha ONTUMAJHA Yec-
TOTHA XapaKTEPHCTHKA B O3BYYHTEJHO TA/M0 ¢ (a3oMHBEPTOpP € CBBP-
3aHO C MHOTO FOJAM 0GEM Ha O3BYUUTEJHOTO TAAO WIH C MHOTO HH-
CBK KauecTBeH (aKTOp Ha BHCOKOrOBOPUTENd. 3aTOBa 3a O3BYUHTEN-
Hoto Tan0 20T40-7 ce mpueMa sarBopeH o6em V=60 dm?, cnbBHA-
nauy ¢ obema Ha o3yuuteano Ttaao0 20T40-5. Ilpu Tesm ycnosus
napaMerpute u nokasateaure Ha 20T407 u n#a 20T40-5 me 6baar
e/[HAaKBH, C H3KJIOUeHHe Ha edeKTHBHHA YeCTOTeH OOXBAaT Ha BB3NpO-
HaBexJade, xoiito npu 20T40-7 e mo 32 kHz.

47, TPWIEHTOBY G3BYYHUTEIHU TEJA C PASJEJIUTEJHH
®UNTPH OT MBPBU, BTOPH U TPETH PE]

C TpuneHTOBHTE O3BYYMTE/NHH Tesa, KakTo Ge NOCO4eHo, ce MOojAOo-
GpsiBa KayecTBOTO Ha BB3NPOM3BEXJaHATa 3BYKOBa KapTHHa, Pa3ae-
JAHETO Ha 3BYKOBHS CNEKTHP HA TPH N0J06XBaTa Cé OCBHIIECTBABA €
pasaenuteanu ¢uatpu, karo oTaesuure GUATPOBH 3BeHAa Moxe Aa
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6BbJAT OT e€AHH M CBINH HJAH 0T pasinueH pel. OGUKHOBEHO HHCKO-
4eCTOTHUTE 3BEHA €a OT 0-HHUCBK pel,

Ha ¢ur. 454 e najzesa npuHuunHata CcXema Ha pasjesuTeseH
$uaTbLp 3a TpUNEHTOBO 03BYyuYHTenHo Tano. Maaykrusnoctra L, 06-
pasyBa C HHCKOYECTOTHHSI BHCOKOTOBOPHTE] HHCKOYECTOTEH GHATHD

HY-Bucoxozobopumes  CY-bucoxozobopurmen BY-Eucoxozobopurmen

obur. 4.54
) Ly, dB

UHU ‘/L"ll UB‘I

Q3tpr  fpy 21p Q5o fpz2 Zfp2

ur. 4.55
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OT NBLPBH pex, KOHTO OrpaHHdYaBa MOCTLNBAHETO KbM BX0JAa Ha HUCKO-
YEeCTOTHHSl BHCOKOTOBOPHTEJ HA CHTHAJHM C YeCTOTa, 10 BUCOKa OT pa3
aenuTenHata 4ectota f,1. HHAyKTHBHOCTTA L,, KOHAEH3aTOPBT C, ¥
CpeHOYECTOTHUAT BUCOKOTOBOpUTEA 06pa3yBaT BHCOKOYeCTOTEH pua-
THP OT BTOPH pel, KOHTO orpaniyaBa MoOCTBNBAaHETO Ha CHTHaMH C
4eCcTOTa, NMO-HUCKA OT fp1, KbM BXO4A HA CPeJHOYECTOTHHHS BHCOKOTO-
Boputen. MHAyKTHBHOCTTA L3 M CPeXHOYECTOTHHAT BHCOKOTOBOPHTEJ
o0pa3yBaT HHCKO4ECTOTEH (GUATHP OT MBHPBH pefl, KOHTO OrpanHyaBa
NOCTBIBAHETO KbM BXOJA Ha Cpe/HOYCCTOTHHS BUCOKOTOBOPHTEN Ha
CHTHAH € 4ecTOoTa, Ho-BHCOKA OT BTOpATa Pa3/efiTesHa YECTOTA fy.
WNanyxrusuocrra L,, xoHAeH3aTOPpBT C, W BHCOKOYECTOTHHAT BHCO-
KOTrOBOPHTE/1 00pa3yBaT BHCOKOUECTOTeH (UATHD OT BTOPH pej, KOH-
TO OrpaHHYaBa MOCTBIBAHETO KBbM BXOIa HA BHCOKOYECTOTHHS BHCO-
KOFOBODHTEN Ha CUTHAaJMH C 4Y2CTOTa, MO-HACKA OT fr2. Ha c¢ur. 4.55
ca JaleHH 4eCTOTHHTE XapaKTePHCTHKM Ha HanpewxeHusTa, f0/aBaHU
KBM CBOTBETHHTEe BHCOKOroBopuread. C Lpyy e 03HaYeHO HHBOTO Ha
HanpeXeHWeTo Ha BXOJa HAa HHCKOUECTOTHHsS BHCOKOTOBOpHTEN cChps-
MO HamnpeXeHueTo Ha Bxoga Ha puaTwpa, ¢ Lcy —HA Cpe/lHOUECTOT-
Hust ¥ ¢ Lpy —Ha BucoxouyectoTHust. OT HanmpaBeHds auaxu3 3a ¢aso-

2

&iir, 4.56

BUTE Pas3/vKK MeX /Y H3XOMHNTE H BXOJHUTE HANPEXKEHHS HA CbOTBETHHU-
Te GUIATPOBY 3BEHA CE YCTAHOBABA, e NPUOAHIUTENHO CHHDA3HO H3NBY-
Bane B 06/1acTTa Ha Pa3eNMTeHATE YECTOTH MOXKea Ce NOJTy9H, aKo HUC-
KOYeCTOTHHAT U BHCOKOYECTOTHUAT BHCOKOrOBOpHTE/ Ce CBbP:XKaT CHH-
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tazno, a cpenHowecTOTHHMAT — npoTuBodasHo 3a TAxX. Ha dur. 4.54 e
03Ha4eH NMOAAPUTETHT Ha CBbLP3BaHe KA CHOTBETHHTE BHCOKOI'OBO-
pHTeaH.

Ha ¢ur. 4.56 e majesa npHHUUMOHAaTa cXeMa Ha paszenHTeleH
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GUATBD 32 TPUJECHTOBO 0O3BYYMTEJHO TAMO, B KOHTO HHCKOYECTOTHO-
TO U CPeIHOUECTOTHOTO GUATPOBO 3BEHO Ca WAEHTHYHH C TE3H HA
¢uarspa or dur. 4.54. Konnensaropure C, ¥ C;, HHAYKTHBHOCTTA L,
W BHCOKOYECTOTHHUAT BHCOKOFOBODHTes 00Opa3yBat BUCOKOYECTOTEH
¢uATBD OT TPeTH peX ¢ paslesIHTesHa 4ecToTa f,. Ha dwr, 4.57 ca
AajeHd YECTOTHHTE XapaKTePHCTHKM HA HANPEXEHHATA, NOJaBaHH K'bM
CBOTBETHATE BUCOKOrOBOPUTENM. 3a IOJyyaBaHe Ha NPUOIUIHTENHO
cuAda3Ho H3MbYBare B 06.7aCTTa Ha pasleHTENHHTE UYeCTOTH Cpef-
HOYeCTOTHHAT BHCOKOTOBOPHTea TPabBa 2a ce cBbpxe npoTusodhasHo
cOpsMo oCTaHaJauTe jBa.

Ha dur. 458 e nagena npuruuaoHaTa CXeMa Ha pa3fleUTeNeH
$uaTBD 32 TPUIEHTOBO O3BYYHTEAHO THJO, B KOATO HMHAYKTHBHOCT-
T3 L,, KOHAeH3aTOPpBT C; U HHCKOUCCTOTHHAT BHCOKOrOBOpHTes ofpa-
3yBaT QWATBHP OT BTOPU pel ¢ pasienure/Ha uecTora f,;, a HHIYK-
TuBHOCcTTa L, KOHZEH3aTOpPBT C, 1 CPEAHOYECTOTHHAT BHCOKOTOBO-
puten obpasyBaT HHCKOYeCTOTeH (HJITHP OT BTOPH Pel ¢ pasjenu-
TeJHAa 4ecroTa f. OcraHaiute ase (PUATPOBH 3BEHA ca MICHTUYHM
CBC CHOTBETHHTE UM 3BeHa OT GuUATHPA, AajZled Ha owur. 4.54. Ha cxe-
Mara € o3Had4eH NOJMIPUTETHT Ha CBHP3BAHE Ha BHCOKOTOBODHTEJHTE
3a u3barpaHe mpoTHBOA3HOTO MM H3AbyBaHe B 006sacTTa HA pasje-
mateagute vyectord. Ha ¢ur, 4.59 ca pgazess wecTorHuTe xapaxre-
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PUCTHKH Ha HanmpexeHWaTa, JAeficTBYBallM HA BXOHHMTE KJEMH Ha
CHOTBETHHTE BHCOKOIOBOPHTE/H.

Janennar Ha ¢ur. 4.60 pasieautened QHUATHP 3a TPHJIECHTOBO 03-
BYQHTEJHO THJO € HACHTHYeH C ¢uarbpa ot ¢ur. 4.58, ¢ usKaoye-
HHe Ha BHCOKodecTOoTHOTO 3BeHo C,, C,, L, — BHCOKOYECTOTEH BHCO-
KOrOBOpHTeJ, KoeTo e GuaThp oT TperH peA. Ha cxemara e o3naued

N 2 GRS SN O ) A

Wy Bucoxozobopurnes  1Y-bucoxoeobopumes  BY ~Bucoxozobopumen
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TONAPUTETBT Ha CBHLP3BAHE Ha BHCOKorosopuTeaute. Ha ¢wur. 4,61
€a JaJeHy YEeCTOTHHTE XapPaKTePHCTHKH HAa HaUPEeXeHHATa, KOHTO ce
YCTAaHOBABAT HAa BXOAHHTE KJeMH Ha ChOTBETHHTE BHCOKOTOBODHTENH.

Br3MoxHHTe KOMOHHAUUM OT QuUATPOBH 3BEHA 3a 10AyYaBaHe Ha
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pasje HTe HH (PUITPH 3a TPUAEHTOBH O3BY4YMTEJHHd TeJa ca 3uayuTe-
JieH Opoi, HO JajJeHHTe YeTHpPH CXeMH ce u310A3yBaT Haii-1eCTo B

NpaxTHKATA.
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Tpuarenmoso o3gy4umenrno maro mun OTMI-11

TMpounasexna ce or 1CO ,PECIIPOM*“ — 3asoa ", I'po3nan Huko-
noB“ — baaroesrpan. MsrpageHo e OT ClIeAHHTE BHCOKOrOBOPHTEJH:
nuckouectored Tin BBK201B4 ¢ momunaied umnesanc 4%, cpenso-

154
Tza0
452
+
Up
L, [
ﬁ(zvsmﬂ
T1BKBZ53i
BBK20164 BKC 13865
our. 4,62

yectoten THin BKC13858 ¢ momuHazen umnesaHc 8Q M Bucokouec-
toren THn BKB2531 ¢ womuHasen umnenanc 8Q. Pasaukarta mexny
HMINEJaHCHTe € Bh3NpHeTa ¢ LEeJ fa Ce NMOoJy4H NO-DaBHOMEpHA yec-
TOTHA XapaKTepHUCTHKA.

Cxemara Ha pa3neautentsns Guiarsbp e fajeHa Ha ¢ur. 4.62. Toil
€ CbCTaBeH OT ABE HHCkouecToTHH 3BeHa (L, — C, — OT BTOpH pex,
Ly — oT mbpBH pel) H ABe BUCOKOUeCTOTHH 3BeHa (L, - Cyu L,—C,)
oT BTopu pel. PasnenuresHure yecToTH Ha GuaATHpa ca f,1=600 Hz
U fp2=3000 Hz. Bo6uuure ca HaBuTH OT MeleH NPOBOAHHK BBPXY
njaactMacosa Tpbba ¢ auamernp 29 mm M Bucoyrna 20 mm. 3a no-
Jy4yaBaHe Ha ChOTBETHHTE UHAYKTUBHOCTY OPOAT Ha HaBHUBKHTE Tpad-
Ba Aa 6bpe: 3a L, — 200 HaB. oT mpoBOAHHK ¢ AuameTbp 1,3 mm;
3a L,— 150 nas. or npoBoauuk c¢ auamersp 0,51 mm; 3a L; — 240
HaB. OT NpOBOAHHMK ¢ AuameTsp 0,7 mm, u 3a L,— 150 muas. ot npo-
poxHuk ¢ aumamersp 0,51 mm. PesucropbT R, e cbc CHNPOTHBAC.
e 1,0 Q/4 W u ce nocraBsi 3a u3paBHfiBaHE Ha YeCTOTHaTa Xapak-
TEpPHCTHKA.

Ha ¢ur. 4.63 e nanena KOHCTpyKuMHTAa Ha KyTHsTa 3a O03BYYH-
teqaHo a0 tHn OTMI1-11. B o6Gema i TpabBa Aa Ce moCTaBH OKO-
j0 150 g 3BykonorAbluaul MaTepHal.
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OcHoBuuTe nokasateau Ha OTM1-11 ca: HoMHHaneH MMOeXAHC-—
4Q; nacnoprHa mompocT 30 W, HO MoXe Aa Ce KOMIJEKTYBa K'bM
YyCHABaTeNM C HOMHHAAHA MoulHOCT o 50 W;edeKTuBeH 4ecTOTeH
-06XBaT Ha Bb3npoussexknave — or 45 Hz g0 18—20 kHz npu Hepas-
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HOMEPHOCT Ha YeCTOTHATAa XapaKTepucthka He moseye oT 12 dB; xa-
pakTepucTHuna yyscTpareatoct - 0,4 Pa W—05; Hennugeituure My H3-
KpUBSIBAHUSA, OLeHABAHH € Ko2hHUHEHTA HA XaPMOHWYHH H3KDHBABA-
HHA, OTroBapsaT Ha wu3uckBauudaTa 3a Hi-Fi kaac; HuBoTo Ha Ha-
abyBaHe Ha --15° oT ocra ce mnoHWKaBa ¢ no-Ma’ako ot 4 dB B we-
aua vectoted obxsar. Caegosateauo OTMI-11 Bobnpexu maakure
CH pasMepH OTroBaps Ha BCHYKM M3UCKBAaHUA 3a O3BYUYHTE/HH Te.a
ot Hi-Fi kaac. Ha dar, 4.61 ca naeBH yecToTHATE MY XapakTepuc-
THKH.

Tpurenmoso o3sysumenrno msaro mun OTI1-03. To ce npous-
pexaa B 3asoa  ,I'p. Hukonos“ — Daaroesrpas. 3a ¢b31aBaneTo My
€2 U3M0N3yBAHN CACJHUTE THUIOBE BHCOKOFOBODHTEIH: HHCKOYECTO-
ted tin BKH1221 ¢ nowunasen umuesanc 4Q, cpesnodectoreH THI
BKC5231 ¢ novunanen umneaanc 82 u Bucokouecroren tun BJIJA404
¢ HomuHaden wuuaeianc 4Q. HManoasyBana ca BHCOKOrOBOpHTEM C
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pasadueH HOMHHAJIEH uMIefaHc, 32 ja ce MOJAYYH paBHOMEpHA yec.
TOTHA XapaKTEpPHCTHKA. AKO CpEJHOYECTOTHHAT BHCOKOTOBOPHTeN e
cbimo 49, B ob6nacrra okono 1500 Hz ce moaywaBa Bpbx B uecTorT-
HaTa XapaKTepHCTHKA, YHEeTO HHBO NpeBHWaBsa JONYCTHMHTE 3a
Hi-Fi xnac 4 dB cnpsmo cpeauoto HHBO.

100+
80t
60 f Lhz
Lps
905 61 82 44 7 2 4 72 Fhiz
7
our, 4.64

CxemaTa Ha pasfenutenHus GuATHp e pafena Ha dur. 4.65.
To# e cbcrasen OoT TpH 3sena OT BTOpH pen u exHo 3seHo (C,, C;,
L,) ot tpetu pen. Paspeantennnte uectrotd Ha duatspa ca fp=
600 Hz u f,,=4000 Hz. boGunute ca HaBHTH BBPXy cbluaTa TphOa
xakto npu OTMI-11. 3a noayyaBaHe Ha CHOTBETHHTE HHIYKTHBHOCTH
Tpsi6sa Aa ce M3mbaHAT: 3a L,— 235 HaB, OT NPOBOAHAK C AHAMe-
sp 1,2mm: 32 L, — 200 uaB. ot nposoiannk ¢ auamersp 0,8 mm;
sa L, —95 HaB, or npoBoanuk ¢ auamerbp 0,9mm, u L, — 60 Has.
OT npoBOAHHK ¢ AHaMeTsp 0,9 mm.

Kum duaTspa e nmpexsunena cxeMa 3a 3auldTa Ha BHCOKOYECTOT-
Hua Bucokorosoputen tun BJI[]40%1 ot nperosapBane — 3arpajesa c
nysktHp Ha ¢ur, 4.65. Tq e cbcTaBeHa OT CJACJHHTC €/EMEHTH: RHO-
ma [, + M, xouzensatop Cg, JAoHacTpoiiBamy pesuctop R, Tpau-
suctop Ty, peae P; tun PP7lel2 n mukponpeBkaioyBarea THo MP-1.
LismaTa KOHTAaKTHa cHCTeMa Ha pejieTo e CBajeHa, a B Hellocpe]cTBe-
Ha 6GAM30CT 0 KOTBAaTa My € 3akpeneil MUKponpeBkaouyBateast MP-1.
[Tpu saneficrByBade Ha peneTo KOTBAaTa My MNpeBxJIOYBA MUKpOUpe-
Bk/mousareas. ToBa petlenne e H36paHO, Thil KaTO KOHTaKTHTE Ha pe-
JIETO He MOraT Aa ApeBKJIOYBAT NPOTHYALIMA 1pe3 BHCOKOYECTOTHHS
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BHCOKOTOBOpHTea TOK. MHeficTBHeTO
Ha cxeMaTa e CJACQHOTO: Hampeke-
HHETO, KOETO ce TNQJAasa Ha Bxoja
Ha BHCOKOYECTOTHHsSI BHCOKOTOBODH-
TeJ, ce I110/laBa M ha BXoja Ha CXe-
Mara 3a 3aml(HTa-— MOCTOBAatd M3-
npaBHTeHa CXeMa, H3rpajeHa oOT
awonute [,+/,. Tosa Haupexe-
HHE Ce M3NUP3BA H Ce NOJaBa KbM
Bxogna Ha tpausucropa 7,. Kongen-
3aropbT C; CAYXKH Kato (HATBD,
KOHTO He nponycka NPOMEHJHB CHI-
Hal KBM BXOJa Ha TPAH3UCTOpa.
JoHactpoiisamuar pesuctop R; 06-
pasysa JeauTen B 6a3ara Ha TpaH-
aucropa 7T, KOiATO paGoTH B  KJIO-
yoB pexwuMm. Koraro HampeeHueTo
Ha BXOoAd HA TPaH3UCTOPA JOCTHI-
He onpejeJeHa CTOHHOCT, TPaH3HC-
TOPBT ce OTAYLIBA, B KOJACKTOPHATa
My BepHra HpoTHYa JOCTATbHYHO ro-
JASIM TOK 3a 3aJeiicTByBaHe Ha pe-
JeTo, BKJIIOUEHO B Ta3u Bepura, Ko-
TBaTa Ha peJeTo MPEeBKJAIOYBA MHK-
POTIPEBKOYBATENs, KOHTO HNPeKbCBa
BepuraTa 3a 3axpaHBaHe HA BHCOKO-
yecTOTHYH BHCOKorosoputea. Kato
ce M3MeHS CBIPOTHBJAEHHETO HA Ry,
c€ peryaupa Kaksa yacT OT H30pa-
BEHOTO HanpeikeHHe Ja C€ nonaje
Ha BXoJa HAa TpaH3u¥CTOpa, a C TO-
Ba Ce peryJadpa APH KakBa TOJEeMH-
Ha Ha HaMpeXEHHeTO Ha CHTHaja Ja
€€ H3KJAI0YBA BHCOKOUECTOTHHAT BH-
COKOTOBODHTEJI.

KoHctpykundata na KvTugaTta 3a
o3syautendo Tano tHn OTI1-03 e
nAanena Ha ur, 4.66. .

OcHoBHHTE foKasaTeJqd Ha TpPH-
JEHTOBOTO O3BYYHTENHO THRJAO THUR
OTT1-03 ca: HoMuHaneH UMMERAHC —
4 Q; nacnopria MomHocT — 30W, Ho
MOXe Jla Cce BKJIYBA KBM YCHJ-
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BaTead ¢ HOMHHanHa H3xoaHa MomHocT Ao 80 W; HoMHHazed uec-
ToTeH o6xBat or 32 Hz no 32 kHz npu HepasHoMepPHOCT Ha uecTOT-
BaTa XapakTepHCTHKa, He mo-ronsMa ot 12 dB; xapaxrepucTnuHa
YyBCTBHTEJAHOCT, He mo-mMasika ot 0,6 Pa W—03; xoedpnuuent na xap-
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MOHWYHH U3KDHBABAHUS — 3HAYHTENJHO MO-MaJbK OT JAONYCTHMHTE
croinoctd 3a Hi-Fi kaac; MHoro nofpa xapakTepucTHKA HA HACOs
YEeHOCT — B uecTOTHHS 06xBar Ko 20 kHz nuBoTO Ha 3ByKOBOTO Ha-
asirade Ha -+-15° or oc1a ce noHwxaBa ¢ He noseue or 3 dB  cnpa-
MO HMBOTO IO OcTa. 3a oT6eqsi3BaHe e, y¢ CYOeKTHBHATE OLEHKH 3a
asyueHeto Ha OTI'1-03 ca mHoro Bucoku. Ha our. 4.67 ca paze-
HH uecToTHUTE XapaxkTtepuctiku na OTI'1-03.

Tpusnenmogo o3gyanmesano msao mun OTI1-05. Tlpoussexna
ce oT GbarapckaTa pajMONpPOMHIINIEHOCT. 3a yBeJuuaBaHe Ha Iac-
nopTHaTa My MOLIHOCT BCEKH OT TpHTe MNOJ0OXBaTa Ha 3BYKOBHA
CIIEKTBP Ce Bb3NPOHSBEKAA OT MO [Ba €XHOTHNHH BHCOKOrOBOpPHTE-
mi. HuckouectoTHusT BucoKoroeoputesa e tun BBK201b4, cpenuo-
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yectoTHuAT —Tun  BKCO721 wu Bucokoyccrotuuar —run  BJ1J1404.
BcHuKH BHCOKOTrOBOpHTENH ca C HOMHHaJeH umienadc 4 Q. Cpenmno-
9eCTOTHUAT H BHCOKOYECTOTHHUAT BHCOKOrOBOPHTE/N MMAaT MAaJsKo 1o-
rongMa 4YyBCTBHUTENHOCT OT HHCKOYECTOTHHS.

lp,dB
V7
&0
Ly gom
——————— <
T ,JJ\/V\,\/\/\ S -
g
401~
2wl (i

23 0200 300 1000 2000 5000 10090 20000

dur. 4.67

Pasgenutennuar ¢uiATbp, YHATO NPHHUMMHA cXeMa € RafeHa Ha
¢dur. 4.68, e usrpajen OT TpPU 3BEHA OT BTOPH pel M €AHO 3BEHO
(C,, Czu L,) or Tpern peld. ExnorHnHHTE BHCOKOTOBODHTEM €a CBBP-
3aHM NOCAe0BaTENHO, T. €, CYMapHUAT HOMUHAJEeH nMmnejgaHc e 8Q
32 BCAKO 3BeHO. [{OMHHAMHUAT BXO/MCH MMIICAZHC Ha O3BYYUTEJNHOTO
TaA0 e cbmo 8Q. Pasnenuresnure decToTHHa uarbpa ca fp1 =1000
Hz u f,,=5000 Hz. KoucrpykTuBHOTO H3M'biHeHHe HAa OGoGuUHHTE €
kakro npn OTMI-11, npn koero 6poAT Ha CHLOTBETHHTE HaBHBKH
TpsiGea na O6bae: n,=275 HaB. or mnposoaunx [IETI1-F c nuame-
™p 1,2 mm—3a L; n,=435 unas. ot npoBoauux [IET1-F ¢ nua-
mersp 0,67 mm—3sa L, #;=185 HaB. OT CblUUA TPOBORHUK — 32
L,, n n,=80 nas. or nposonuuk IIET1-F ¢ anamernp 0,90 mm 3a
L,. Konnensaropure c¢ xananurer 1 u 2 pF ca tun KMIIT, ¢ xana-
uuteT 4 ¥ 10 pF — tan MBITI-2, ac xanauuter 47 pF — Tun KEAI] —
enektpomitHd. KoM duarepa e npeasuaena cbiNo saminuTa OT npe-
TOBapBaHE Ha BHCOKOYECTOTHHTE BHCOKOTOBOPHTENH, KOSTO € aHalO0-
ruyda Ha saurrata sa OTI1-03,
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HuBoTO Ha M3/MBbYBaHHTE CHUTHAMM OT CPELHOYECTOTHHST M BHCOKO-
YeCTOTHHA MOJOGXBAT MoMe [a ce peryJupa upe3 NpeBKJIIOYBATe-
JuTe, CBbP3AHH KbM pasaenuteanus guarsp. [1pu cpenno nonoxenne na
NPEBKJIOUBATENUTE YECTOTHATE XAPAKTEPHCTHKA HA 03BYYHTENHOTO THJIO
€ DaBHOMEpH3, a B APYTruTe JBE MOJOXKEHHs HUBOTO ce HameHda ¢ +3 dB.
BBB BCAiKO MoJIOXeHHe NpeTOBapBaHETO Ha CHOTBETHATa Ipyma BHCO-
KOT'OBOPHTE/IM Ce CHTHaJU3Wpa OT cBeTeHETO Ha cBeToxuond. Ilo ra-
KBB HauHH € BB3MOXKHO A C€ MOAYEPTadT WAH NMOTHCHAT CHrHaAUTE
OT CPE/JHOYECTOTHUS HJAH BUCOKOYECTOTHHS NOAoGXBarT.

OcHOBHHUTe NOKa3aTeJH HA TPHJACHTOBOTO O3BYYHTEJHO TANO THI
OTr1-05 ca: nacnoprra MoumuocT — 80 W; HoMuHafleH 4vecToTeH 06-
xgaT —ot 40 Hz p0 25 kHz, npu HepasHOMEpHOCT Ha uecTOTHaTa
XapaKTepucTHKa, He Tmo rodama ot 12 dB; xapaxkrepuctHyHa uyBCT.
BHTeNHOCT — He no-manka of 0,6 PaW—05; koepuunenr Ha xapmo-
HMYHU MSKPUBABAHHS — SHAUHTEJNHO MO-MaJbK OT JONYyCTHMHTE CTOM-
Hoctw sa Hi-Fi kiac; auvarpama Ha Haco4YeHoCT — OTToBapfIna Ha
usucksanusita 3a Hi-Fi knac.

Tpunenmogo o03syuumenno maao mun 30T25-1. Crpuerarue ua
MaJKki pa3MepH Ha O3BYYHTCJHOTO THNO ¢ NOOPH eNeKTPOaKyCTHUHU
NOKa3aTe/d MOXe Ja Ce NoJaydd, KaTo ce u3noJ3yBa caAexHaTta KoMOM-
HallUs OT BHCOKOTOBOpHTEJaH: Huckouecrored tun BKHO832, cpenuo-
yecrored tan BKC2531 u Bucokogecroren tun BKB2531. Tpure Bu-
COKOTOBODHTEAs: C€a C HOMHHaJeH HMmnejanc 8K M macmopTHa MoOmi-
Hoct 20 W. Tyk ce Hajara egHO NOsiCHEHHE — BHCOKOTOBOPHTEJAT
tan BKHO0831 napbpka Bb3NEACTBHETO HA YACTTA OT MYy3HKaleH CHr-
Han ¢ obwa Mornoct 20 W, KoATo ce chaAbpxka B ob6xBara oT 50
Hz no 4 kHz. Axo wyecTOTHHAT 006XBaT HAa CHrHaJa, KOWTO Cce IMO0jae
pa Ha BKHO832, ce crecHd, MOUHOCTTA, OTAABaHa Ha BHCOKOIOBO-
putens, ce Hamanssa. 1o0Ba 03HauaBa, 4Ye BHCOKOTOBOPHUTENSIT
BKH0832 Moxe ma H3I'bPM Bb3JIeHCTBHETO Ha MYSHKAJIeH CHUTHAJ
¢ ob6ma momuoct 25—30 W, ako Ha uero ce mojasaT CHTCHAJHTE C
gecrora a0 1000—1500 Hz. Ceumoro ce orHacs M 3a BHCOKOTOBO-
pureas BKB2531, axo 4YeCTOTHHST ofxBaT, KOHTO My ce nojasa, ce
crecad ot 5 1o 20 kHz BMecro or 2 no 20 kHz, Kom6urauuara or
BKH0832 u BKB2531 mOXe na ce H3mos3ysBa 33 O3BYYHTENHO TS0
¢ macrioptia Mougsoct 20 W. CpeaHouecTOTHUAT BUCOKOrOBOPHTE
tin BKC2531 pasroBapsa 4acTMYHO M ABaTa BHCOKOTOBODUTEJS, MO-
pajfii KOETO MNaclopTHATaA MOIMIHOCT HAa TPH/JEHTOBOTO O3BYYHTEJHO
taao tan 30T25-1 me 6vae 25 W,

EaexTpHyecKo npoexkrTupaHe. [IpuemMa ce HMCKOYECTOTHUTE 3BeHa
Ha pasneautenHud QHATHD Ja ObHAT OT NBPBH pell, a BHCOKOuecC-

'rogﬂme — or Bropu pen. Cxemara Ha ¢maTbpa e xaaesa Ha (ur.
4.54,
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U360p Ha pa3penantenHH yecrotd. [lapamerpute Ha H3nonsyBa-
HHTe BHCOKOTOBOPHTEJH [03BOJABAT PasfeNHTeNHHTE YeCTOTH Ad Ce
usGepat B wWHPox oO6xsar. Bce maxk mppeara paszesuTesiHa 4Yecrora
He TpabBa Aa 6wnae nmo-uucka ot 800 Hz, 3a na ce uadgarumar us-
KpHBABAHUATA B oOJacTTa HAa pe3oHaHcwata vwectota Ha BKC2531.
[Tpuema ce f,;=1000 Hz u f,0=4000 Hz,

H3uncanBane enemeHTHTe Ha uarnpa. [Ipuema ce, ye TpuTe
(¢uATPOBM 3BE€HA Ca HATOBAPEHH C AKTUBHH CBIPOTHBJEHHS, YHATO
CTOMHOCT € PaBHa Ha HOMHHAJHHA MMNeJaHC Ha BHCOKOTOBOPUTEJH-
Te — Rr =8 Q. U3noasysar ce 3aBucumocture (213), (2.77) u (2.78):
L,=1,27 mH; L,=1,8 mH; C,=14 pF; L;=0,32 mH; L,=0,45 mH;
C'=3,5 HF.
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Cnex peanusauusiTa Ha GUITLPA €/IEMCHTUTE MY Ce€ YTOYHHXa Ha
caenante crofnoctu: L,=1,4 mH; C,=10 pF; L,=0,6 mll; L,==1,1
mH; Ly = 0,55 mH; C, = 3,3 pF.
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Konpeusaropure ca ¢bC CTaHAAPTHH KanauuTerH, a GOOGUHHTE MO-
Ke Ja ce peanusupar CbrJacHO YKa3aHHATa, JaAeHH BBHB BTOpa raa-
Ba, KaTo GPOAT Ha HABHBKUTE Ce onpelend OT Tadauua 2,1,

AKycTHUHO npoekThpane. To ce u3pbpmBsa Ha Gasara Ha Heo6-
XOAHMHUTE pa3Mepd Ha O3BYUMTCJHOTO TAJO 32 pasfiodarade Ha BHCO-

§1,0d5
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Qur, 4.70

KOTOBODHTEJNHTE BBLPXY JHUEBAaTA My noBbpxHoct. KoHCTpykuusaTa
Ha KyTHATA € fjafeHa Ha ¢ur. 4.69 u ot med'ce onperens V=20
dm3. 3a koedunuenta o ce noayyasa oo=0,31. Ilpuema ce o3Byun-
TEJHOTO TANXO ¢ (a3oMHBEPTOP, 32 KoeTo Qo =Q; =5. M3uucaennsara
ce U3BBPUIBAT ¢ momoiTa Ha rpaduxure ot dur. 3.15. Onpenens
ce: Qr =0,54; x;=0,65; £=0,74.

YecToraTa na cpasBane Ha 03ByuuTenHoTo TaANO e fy;=39 Hz.

Pesonaucuara yectora Ha asouHsepropa e fy=14,4 Hz.

Kayecrsenusr daxrop Qr Ha 03ByunTesHOTO TAAO TPAGBA 48 O
le no-ronM OT TO3M Ha BHCOKOrosoputeas. Heobxomumo € ycuapa.
Tenar Ja Ownie ¢ R, =0,8 Q.

da3oudBepTOPBT MONKE 13 C€ M3MBJHH KaTo TPBOA ¢ auaMernp

l
D4=230 mm. Oapenens'ce ?3 =80, a 4 =57 mm,

16 Kouctpyupaue ma 03BYHHTEAHH T€Jaa 241



B o6ema Ha 03BYUMTENHOTO T840 Tpa6Ba Ja ce MOCTaBH OKOJO
100 g sBykomorablmam MaTtepuas Tyx e Heo6X0AMMO 1a ce uMa
NPeBHI CACAHOTO: 38YKONORABUAIYUSIM MAMEPUAA NPUL038YHUMEN-
Hime meaq ¢ ¢hasounsepmop mpsosa 9a ce nocmasu maxa, e 0a
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Qur. 4,71

He BHOCS 3AaMUXBAHP HA 38YKOBUME BTLAHI, HACOYEHIL OM  BUCOKO-
2080pumenst KoM (a3OUHBCPCHUS OMEOp, 3aTOBA Ce NPENOopPbYBa TO-
3M MaTepHat jJa ce MpuJend No CTEHHTEe Ha KyTHATA.

EdexruBuuar vectoren o6XBaT Ha TPUJEHTOBOTO O3BYYHTENHO TH-
o tan 30T25-1 we 6nae or 28—30 Hz no 18—20 kHz. To we
OTroBapsl Ha BCHYKH H3UCKBAHHA 3a“03ByuyHTeJHH Teqaa or Hi-Fi
kaac. Uyscrsutensocrra My ¢ ot 0,5 PaW—05 a uoMHHanuuat my
umienanc 8 Q.

Ha ¢ur. 470 ca noxasauu UYeCTOTHHTE XapaKTEPUCTHUKU Ha M3-
YHCJAEHOTO O3BYUHTEJNHO TSJIO.

Tpunenmogo o38yuumeano maro mun 30T25-2. To e BapHauT
na 30T25-1, B KOWTO HHCKOYECTOTHHAT BHCOKOTOBODHTEX THN
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BKHO0832 e samenen ¢ tan BKH0932. Usnoasysa ce cbmar ¢ua-
Thp CbC ChIIUTE pasfenuTenud yectoTh Kakto mpu 30T25-1. Heo6.
X0JMMO € CaMO Jla Ce M3BBPUIH aKyCTHYHO npoekThpaHe. Msbupa ce
CBINO O3BYYHTEJHO TAJO ¢ asouHBepTop, KaTo Q ==Qr =5, npu
KOETO 3a M3YHCJIEHUATA ce uamos3yBar rpadukute o ¢ur. 3.15. B
TO3W CJayyall ce NpueMa Ja ce pPCaTu3uPa O03BYUMUTENHO TSJIO, UHATO
4YeCTOTHA XapakTepPHCTHKA Ja ChbOTBEeTCTBYBA HAa MAKCHMAMHO [JOCKA Xa-
paxTepucTuka Ha ¢uarbpa Ha BaTepBOPT oT ueTBBPTH pex. Toma e
BB3MOXHO caMo axo Qr=0,414, T. e. no-maaxa croinoct ot 0,523.
Ot ¢ur. 3.15 ce oryuta

=09 x;=1; h=1.

O6GembT Ha o03syuynTennoTo Tado e V=20,3 dm3,

YecToTaTa, NPH KOATO HHBOTO HAa YECTOTHATA XapaKTepHCTHKA €
¢ 3 dB no-HHCKO OT MakCHUMalHOTO, € fa=50Hz.’

PesoHaHcHaTa uectoTa Ha (pasounBepropa e fy=050 Hz.

3a namansiade Ha kayecTBenma Qaxtop ot 0,523 ma 0,414 e
HeO6XOIHMO YCHABATENAT, KOWTO 3aXPaHBa O3BYYUTEJHOTO THJIO, Ja
6b/le C OTPULIATEJNHO H3XOJHO CHAPOTHBJAeHHe R; = — 2,8 Q.

ITpnema ce ¢asounBepcHaTa Tpnba ¢ auamersp Dg=10 mm. On-

l
peneas ce 795’9 =39 ulp=49mm,
®

Kouwerpykuusta Ha xyTusita e JajfeHa wa Qur. 4.71,

[Tokasateaute na 30T25-2 ca uaeHTnunu ¢ Ttesu na 30T25-1, ¢
Ta3y pa3nuka, ye edexTHBHUAT dYecTtoTeH obxsar e ot 40 Hz Jo
18—20 kHz.

Tpusenmoso 038ygume.tno msao mun 30T35-1. 3a yBeanuasaue
nacnopTHAaTa MOLUIHOCT Ha O3BYYMTEJNHOTO TAJ0 TPsAbBa ga ce H3Nox-
3yBaT BHCOKOT'OBOPHTEAW C MO roJsMa NaclopTHa MOIIHOCT, MOHe 3a
HHUCKOYECTOTHHS BHCOKOTOBOPHTEJ TOBA € 3aJlbJKUTENHO, AKo cpell-
HOYECTOTHHAT U BHCOKOUECTOTHHAT BHCOKOTOBOPHTEN C€a C MO-MaJsKH
MacropTHA MOIUHOCTH, TPAGBA Ja ce CTECHH YeCTOTHHAT CNEKTHP,
KOHTO MM CC MOJaBa 33 Bb3NPOU3BEK/IAHE, CHPAMO HOMHUHAJHUS MM
yectoTeH o6xBaT. [Ipu ToBa Tpa6GBa Ja ce yBeJUUM JOJHATA TPaHHU-
Ha YecToTa, 3a Ja Ce HaMmaafdT CHrHaJWTEe C NO-HMCKA YECTOT4, Thi
KaTO C VYBeJqUYaBaHe HAa UYeCTOTATa HaMaJfBa eHEprusnTa, KOSTO Ho-
car curvanure, Ospyumressoro rtano tun 30T35-1 we ce mpoexTu-
pa c nacmoptHa momgocT 35 W, KaTO ce HU3M0J3yBaT BUCOKOIOBOPH-
TennTe: Huckowectored THn BBK201B8, cpennovecroren Tun BEKC2531
H Bucokouectoten Tunn BKB2531, ITocnenuute ABa BHCOKOrOBOPUTENIS
ca ¢ nacnoprHa MomHuocT 20 W u 33 ja ce U3nOA3YBAT B O3BYUUTEN-
HO TAN0 ¢ macrmoptHa mouiHocT 35 W, neoGxoaumo e joJaHaTa Ipa-
HHYHA YeCTOTAa Ha BHL3NPOH3BEXKAAHMS OT TSIX UECTOTEH o0xBaT Aa Ohb-
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zie moHe ¢ 1 oxTaBa mo-BHCOKa OT JOJIHATAa IPAaHHYHA YECTOTA HA HO-
MHHAJIHUA MM YeCTOTeH O6XBaT.

EnekTpHueCKO mnpoextHpaHe. IMsGupa ce ¢uaTpp C HHCKOUEC-
TOTHH 3Be€HA OT NBPBU Pel H BHCOKOYECTOTHH 3BEHA OT BTOPH pen.
Cxemata My e pajseHa Ha ¢ur. 4.72,

3
482

B\ ;

BBK 20168 BKC2531 BKB2531

&ur, 4.72

H360p Ha paspeuTeNHH 4eCTOTH. Ilopanu nocouesute no-rope
chobpaxerus ce npuema f,1=1500 Hz u f» ,=5000 Hz.

Onpenenste enemenTHTe Ha Guarnpa. 3a onpefensHe CroiHoc-
THTE Ha ChOTBETHYTE eJIEMEHTH Ce H3NoJ3yBaT 3aBHcHMocTHTe (2.13),
(2.77) n(2.78),xkato ce mpHema, 4e¢ BCHIKU PUATPOBH 3BeHa ca HATOBA-
peHu ¢ akTuBeH ToBap Rr =8%Q.

L,=0,85 mH; Ly,=1,2 mH; C,=9,4 pF; L;=0,25 mH;
L,m036 vH; C,=2,8yF.
BXoxHUST MMIEJaHC HA BUCOXOTOBOPHTENMTE NpU Pa3lesHTeNHHTE

4eCTOTH He e aKTHBEH, [opaJH KOETO INPH peanusupadeto Ha Q-
Thpa eJeMeHTUTE My 6AXa YTOYHEHH HA CJHeJHATE CTOHHOCTH:

L1=],0 mH; L2=O,74 mH; L3=0,35 mH; L4=0,4 mH;
C,=8 pF; C;=30 pF.
Kapanurer 8 pF Moxe Za ce moiydd OT napanieHoTo CBBP3
saHe Ha JABa KoHgeHsatopa tun MDBITI-2 no 4 pF, a 3 pF — ot na--

panenioTo cBbp3BaHe Ha JABa Kouxensaropa Ttun KMIIT ¢ kananu-
TeT 2 pF u 1 pF.
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Bo6yauTe MOXe Ja Cce HaBHAT BBPXY NAACTMacoBa TphGa (uau
UUAHHABP OT ABPBO) C AuameTsp 29 mm M Bucoursa 20 mm, Karo
6posT Ha HaBUBKHTE 32 NOJYYaBaHE Ha CHOTBETHHTE WHIyKTHBHOCTH
e: n,=180 HaB. oT npoBoAHMK C AuameThp 1,2 mm 3a L;; n,=170
HaB. OT NpoBojHHK ¢ auamersp 0,51 mm—sa L,; n#,==114 HaB. or
npoBojHUK c¢ AgaMersp 0,8 mm — 3a Ly u n,y=140 uaB. ot npoBo-
HEK ¢ Auamersp 0,51 mm.

AKYCTHUHO NpoeKkTHpane. HHcKOYeCTOTHUAT BHCOKOrOBOPHTEN €
NOAXOAAI 32 Ch3JaBaHe Ha O3BYUHTEJHO TH/IO C NacusHa MeMO6paua.
Karto 6asa 3a npoextupaHeTo Tpa6Ba aa ce npueMe oGeMbT Ha 03-
BYYHTENHOTO TAMO, 33 1a MOXE Ja ce pasnojioxar BHCOKOrOBOpHTE-
JuTe M nacuBHaTa MemMGpaHa Ha JHIEeBaTa My noBbpxHOCT. Ha dur.
4.73 e panena KomcTpykumaTa Ha KytuaTa s3a 30T35-1, or kosto ce
onpenets V=>50 dm?. 3a nacnBra memGpana 1paGBa 1a Ce H3non3y-
Ba MeM6paHa OT CBUUA BHCOKOroBOpHUTeJN, NPH KoeTo S, =S u &=
=a. [Ipuema ce, ye 3arybure B obema onpeneaar Qv =Q; =7. [Ipn
TE3H YCAOBHS M3YHMCJEHUATA Ce MpPOBEXJAAT C INoMOINTa Ha rpadu
kute ot dur. 3.21,

Onpepenst ce koepuUneHTBT «=1,74.

O7 rpadpuxnte Ha ¢ur. 3.21 ce orumra:

x,=1,28; h=1,30; Qr=0,38; g=0,76.
3a mapameTpuTe Ha O3BYYATEJHOTO THJO Ce [OJyYaBa
f,=384 Hz; fp'=228 Hz; fo=39 Hz

IMeaunar xavecTBeH akTop Ha O03BYYHTENHOTO THI0 Ce TOJAYYM
NO-M3JABK OT TO3H Ha BHCOKOTOBOPWTeNs, 3a peanu3HpaHeTO MY e
HeoOX0MMO Jla ce H3NOJ3YBa YyCUABATEJ ¢ OTPHUATENHO BBLTPEIIHO
crwnporusnenne. Kakso 6u ce mnoJyyusa0, aKo KayecTBEHHAT (aKTop
ce 3anasy — Qr =051, r. e. ¢akruyeckuar kavectseH ¢axiop na
6bac ¢ 349/, no-ucok ot m3uucaenus? CowraacHo [35] B obGnacrra
okoao 50 Hz me ce moayus noBuInaBane Ha HUBOTO Ha YeCcTOTHATa
xapaxTepuctuka ¢ okono 3 dB. Toma e B pamkuie Ha AONycTHMaTa
HepaBHOMEPHOCT Ha YeCTOTHATA XaPaKTepUCTHKa, HO HMa ONacHOCT IpH
B'b3NPOU3BCIK JARE Ha MY3WKa/HH NpPOrpaMH Ja ce nojdyepraBar CHF-
HaJUTE C HHUCKA YecToTa, KOeTo Ce 4yyBa Karo ,,AyMrane’,

3a moayuyaBaHe Ha H3UHMCJEHAaTa PE30HAHCHA YeCTOTA HA NACHBHA-
Ta MeMm6paHa TpA6GBa Ja ce€ YBEJUYH MacaTa u.

Heobxoaumata o6ima maca Ha nackBHata MemOpana e m, =31,5g.

JlombaHUTENHATA Maca, KoaTo TpsGBa Ja ce NpHOaBH KbM HAacHB-
HaTta MeMOpana, € Man=19 g.

XKenatenno e 1a ce U3MepH pe3OHaHCHAaTa YUCTOTAa Ha MacuBHaTa
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MemGpaHa ¢ ZONDBJAHHTEJNHATa Maca, 3a Ja Ce YCTAHOBH JalH peso-
HaHcHaTa ¥ yecroTa e 22,8 Hz.

Wsuncenoro TpunentoBo o03ByunTenaHo Taa0 tHn 30T35-1 e or
Hi-Fi kaac cbc caeinuTe nokasaTeNd: HOMUHAAEH uMnegaHc 82;
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dur 4.73

facnopTHa MomHOCT 35 W; edexTHBeH gecTOoTeH 06XBaT Ha BB3NPO-
usBexnare or 35 Hz no 18—20 kHz, npu nepaBHoMeprocT Ha uec-
TOTHATA XapaKTePUCTHKA, He mo-roaaMa oT 12 dB; MalKu HeJuHeHHH
H3KDUBABaNKSA, Ao0pa NpOCTPaHCTBEHA XapaKTePHCTHKA.

[Tpu cbwus obem, ako 6H ce peanusHpatn 03ByIHTEJHO TANO ¢ da-
30UHBEPTOP, TO GH UMaJNO [IOYTH CBI{HTE MOK&3aTelaH, HO HEOOXOHH-
MufT xauecTreH (aktop e mo-maabk — Qr =0,35. ToBa Moxe ja ce
ycranosu or ¢ur. 3.15 3a a=1,74.

Tpunenmoso osgyuumensno msaro mun 30T50-1. Tlacnoprhara
MOII{HOCT H2 03BYYHTEAHOTO TAA0 Ime 6ble 50 W H 3aToBa ce npue-
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M2 HHCKOUECTOTHHAT BucokoroBopurea Aa O6nie tun BKHI1031l, qus-
TO nacrnoprHa Momyoct e 40 W, a HOMHHANHHAT My HMnegaHc — 8 Q.
3a cpeaHOYECTOTEH BUCOKOrOBOPHTEN ce H3Gupar [Ba Gpos OT TuMa
BKC2521, wuumsro macmoprua wmouHocT ¢ 20 W, a HOMUWaJHUAT UM-
nexanc 4 Q, a BUcOoKOdYecTOTHWAT — JBa  Opost or tuna BKB 2521,
cbuo ¢ nacnoprHa moiHocT 20 W u noMHHaneH umnenanc 4 Q. [lo-
AcHeHO Oe, ye ¢ BKJIIOYBAHETO HA CpeJHOYecTOTeH BHCOKOTOBOPUTEN
B Ja/IeHO O3BYYHTEN 10 TANO MOXKE Xa Ce yBeJIH4YH MacnopTdHata My
momHocT. Vmenno ToBa ce usnoasysa mpu 30T50-1.

EaexkTpuyecko npoexrupaHe. [Ipuema ce HUCKOUeCTOTHHTE (HI-
TpPOBU 3BeHa Ja OG'bXaT OT N'BPBH pel,a BHCOKOYECTOTHHTE — OT BTO-
pu pen. EqHoTHOHATE BUCOKOrOBOpUTeNH TpAGBa Ja ce CBBbPxKaT II0-
CJIe[OBATENHO, 32 ja ce moJyud ToBap Rr =8 @ 3a Bcuuku GuarpoBu
3BCHA, MPH KOETO H HOMHHAJIHHMAT HMIENAHC Ha O3BYUHTENHOTO THAJO
me 6b1e 8§ Q. Cxemara Ha ¢uaTbpa e manena Ha ¢wur. 4.74.

H3bop Ha paspeautenHn 4ecTOTH. [Ipuema ce f,n=1000 Hz n
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dur. 4.74

fp2=4000 Hz, T.e. cbliuTe pasge/uTeNHH UYECTOTH KaKTO IIpH
30T25-1, TMopaan TOBa, Y€ ¥ eKBUBANEHTHHTE TOBApDH HAa CHOTBETHH-
T€ GUATPOBH 3BEHA Ca PpAaBHH, MOXe 1a Ce H3N0/3yBa QUATHPBLT 3a
307T25-1 — Ha ¢ur. 4.74 ca o3Hauend CTOMHOCTHTE HA €JEMEHTHTE.
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AKycTHYHO npoekTHpane. CBC CHIIMA HHCKOYECTOTEH BHCOKOrO-
poputes Tun BKE 1031 6e npoekTHpaso ABYJEHTOBO O3BYYHTEJHO THAJIO
tin 20T40-2, npu xoero BPH3NPOU3BEKAAHETO HA HHCKHTE YECTOTH ce
noayuu MEoro xo6po. [TosyuesnaT o6eM 3a 03BYYHTENHOTO TA/IO € 8a-
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dur. 4.75

ZOBOJMMTEJIEH H MO3BOJABA JIHIEBaTa My MOBBPXHOCT jAa 6bjJe Aocra-
THYHA 32 pasiojiaraHe HA BHCOKOI'OBODHTeJHTE, 3aTOBa ce NpHeMa Cb-
LIOTO aKyCTHUHO peutedye. Ha dur. 4.75 e pajena KOHCTPYKUHATA ua
kytusita 3a 30T50-1, koaro tpsabea na ce m3paboru ot [IOY (taxa-
wikt) ¢ deGeanna 18—20 mm u jga ce dypuuposa moxxonswgc. B
o6eMa Tpsa6Ba na ce noctaBn oxoJo 200 g 3ByKomorabiall, — Mare-
puas, KOiTo TpAGBa na Ce NpHJeNH MO CTEHHTE Ha KyTUATa.
TpunenrtoBo ospyunreano Ttas0 tanm 30T50-1 Moxe ga ce pas-
TAeXK /A KaTo yChBBbPIIEHCTBYBAH BaPHAHT Ha JBYJEHTOBO O3BYUHTEN*
no tano tun 20T40-2. C npnGassiHeTO Ha XBa CPENHOYECTOTHH BHCO-
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KOTOBOPHTEJH C€ yBeauuyaBa NAcHOPTHAaTa MOIIHOCT H ce noxobpsasa

CyGeKTHBHO KayeCTBOTO Ha Bb3NPOH3BeIeHaTa 3BVKOBA HAporpama,
Tpusenmoso oasydumesno masro mun 30T50-2. B o3yunten-

Hoto Tano tHn 30TH50-1 pBaTa KYnoJHH BHCOKOYECTOTHH BHCOKOIO-

L, T Ly - Cs
.2 K
——e—
+ +
e ]

+ - -

- +
—KCH 1031 2X BKC 2521 BAAOR
du, 4.76

poputenss Tan ,BKB2521 wmoxe na ce 3aMeHAT C eXHH JIEHTOB BH-
COKOUYECTOTEH BHcOKOrosoputes tun BJIJ408, koiito wuma macmopr-
Ha MowlHOCT 40 W u nomuunanen umnenanc 8. UyscTeBUTENHOCTTA
My e ¢ 2—3 dB no-Bucoka ot Tasu Ha BKB2531, Ttaxa ue samsHa-
Ta € OCBIIeCTBHMAa H HAMa Aa Hapymu GanaHca Mex 1y HHBaTta, Cba-
JABAHH OT Pa3iAHYHHTE [PYIH BHCOKOTOBCDHTCIH.

EnexTpnuecko npoexktupane. HuckouecroTnure 3BeHa Ha ¢Gui-
Tbpa MOxe ja Gblar OT NBbPBH pel, a BHCOKOYECTOTHATE 3BEHA
Tpa6Ba na 6baaT CHOTBETHO OT BTOPH M TpeTH ped. Cxemara Ha
¢uarbpa e naleHa Ha dur. 4.76,

U360p Ha pasgenmtennu yectotd. l[lpaema ce f,,=1000 Hz, a
fp3=6000 Hz, BropaTa pa3nenuTenra yecToTa e u3bpaHa No-BHCOKA,
otkoakoTo npu 30T50-1, Tbil kaTo JNEHTOBHAT BHCOKOTOBOPUTENR MO
Haya/J0 e YyBCTBHUTEJICH KbM IpeTOBapBaBuf, a ce Nocrass Aa QyHK-
LUOHHpa NPH MajKO MO-TeXKH YCNOBHS — MacnopTHAaTa MOIIHOCT Ha
osByynTenHoTo TS0 € 50 W, a Ha Bucoxorosoputens — 40 W.

Onpenensine enementure Ha duarppa. Heobxzoaumo e na ce
OpeusyucasiT L; 0 eneMeHTHTe Ha BHCOKOYECTOTHOTO 3BEHO OT TPETH
pen npu R, =8 Q Lz=0,21 mH.
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3a ompejensHe eJeMEHTHTE Ha BHCOKOUECTOTHOTO 3BEHO OT, TpE.
TH pel ce M3Moa3yBaT 3aBuCHMOCTHTE (2.88), kato ce npuema m=0,3.

C,=22 pF; Cy=33 pF; L,=0,106 mH.
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IMpu nactpoiixa Ha ¢GuATHPAa NpH peanrHu ycJOBHA HA paboTa ce
OKa3Ba, Ye eJeMeHTUTEe My TpAbBa Aa Objaar

L,=0,22 mH; L[,=0,18 mH; C,=22 pF; C;=3,3 yF.
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Kongensatopure ca ¢b¢ cTaHIapTHH KamamuTeTd, a GOGUHHTE
Moxe Ja ce u3nbauaT kakTo npu 30T35-1, npu Koeto OpodAr HA Ha-
BuBKuTe TpabBa ma Obie: 7,==102 HaB, OT NpPOBOAHMK C JUAMETHD
0,9 mm u n,=384 HaB. OT ODpoBOoAHHK ¢ Amamersp 0,9 mm.

AKyCTHYHO npoekTnpane. Mnroro xoGpuTe pesyataTH, NOMYYCHH
npu akveruuHoro mnpoektupaHe Ha 20T40-2, ca mocrarbuHo ocHo-
BaHue ]a ce NpHeMe CbHIOTO aKycTuyHo pemenne H 3a 30T50-2. Ha
¢ur. 4 77 ¢ noka3aHo pasfnoNOXKEHUETO HA BHCOKOTOBOPUTEJUTE BHP-
Xy JMueBaTa MOBBPXHOCT HA KYTHATa, KAaTo OCTaHAJUTEC pasMepu ca
KaxTo npu Kyruara sa 30T50-1.

EdexruBuusaT uvecToTeH 06XBaT Ha TPUAEHTOBOTO O3BYYHTAMHO
tano tan 30T50-2 e ot 25 Hz no 35—40 kHz, octanaante my moka-
sareau ca xaro Ha 30T30-1.

Tpusenmogo 038yaumenno msro mun 30740 1. Visnoasysa ce
KoMOUHAUHUs OT CJICIHHTE BHCOKOrOBOPUTEJNM: HHUCKOYECTOTEH THII
BKH1031, cpennouecroren tun BKC5231 u BucokouecToTeH THI
BKB3731. Y Tpure BHCOKOroBopuTenss ca C HOMHHAJEH WUMMeAaHC
8 Q¥ u3xBpKaT Bb3NeHcTBHETO HAa MY3HKaJeH CHrHalX ¢ ofma Moul-
Hoct 40 W. UyBcTBuTenHOoCTHTE UM ca NPUGAH3HTENHO PaBHH H dec-
TOTHaTa XapaKTePHCTHKA HA O3BYYATEJHOTO TAJO lje GbAe AOCTaTHY-
HO paBHOMepHa.

EaexkTpuuecko npoekTupade. Tpure TUna BUCOKOTOBOPHUTENHU €A
nojo0HH Ha Te3n, uanonasysasu npu 30TS50-1. [Topaxn ToBa ce npue-
Ma CBIGOTO eeKTPUYECKO pelieHHe — MpHeMaT ce CbiUUTe pasje-
JIUTEJIHH YeCTOTH U Cce H3MoA3yBa CbhUAT (uartnp, KolTO ce u3-
nméaysa u npu 30T25-1. CxemaTa Ha cBbp3BaHe e jJafeHa Ha ¢ur.
4.7
. AxycTuyHO npoekTHpade. TpHAEHTOBOTO O3BYYHTENHO TAMO THII
30T40-1 ce peanusupa c macuBHa MeMOpana. 3a Gasa MPH aKyCTA4-
HOTO NPOEKTHpaHe ce npuemMa o6EMBT HA 03BYYHTEJNHOTO THIO —
V=60 dm?3. 3aryburte B 03ByYuTeJHHTE Tesa npu AOGPO M3MbIHE-
HHe NOYTH BHHAard ca eJHAXBH H 3aTOBa W TYK ce npueMa Q, =Q ==
=7. lle ce wusmon3yBa MemOGpaHaTa ua BICOKQUOBODHTEAA THI
BKH1031 u 3a nacuBua mMemGpaHa, npn xoero S, =S u 3==a. [Ipu
Te3H YCJOBHS M3UHCJAEHUATA MOTaT Aa C€ W3BBPAT C NMOMOLITA HA
rpagukure ot dur. 3.21.

Onpenens ce koepruuenrsr a=1,07.

Ot rpaduxure Ha dur. 3.21 ce oraura:

Qr=0,44; x3=102; A~=1,03; g==0,76.

3a mapameTrpHTe Ha O3BYUYHTENHOTO THJIO C€ II0Jy4YaBa:
yecTorara Ha cpasa f3=28,5 Hz;
PesoHaHCHA 4eCTOTa Ha nacuBHaTa MemGpana f, =21,2 Hz;
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Pe30HAaHCHA YecToTa Ha obeMa f, =28,75 Hz.

Heo6xonumuat nbaeH KadeCcTseH (PakTop Ha O3BYYHTENHOTO THAIO
€¢ noJayun TIO-rojdM OT CbhOTBETHHH KaueCTBEH (pak'rop Ha BHCOKO~-
TOBOpHUTEJ. 3a TOYHO NOCTUrade Ha H3YUCJACHHUTEC NapaMeTpH e HeoG-
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- BKH1031 " BKC5231  BKB3731

dur. 4.78

X0JMMO O3BYUYMTETHOTO TSJ0 Aa ce 3aXPaHBa 1pe3 yCcHaBaTea ¢ R; ==
=1,7 Q. AKO 03BYYHTGJHOTO TAJNO C€ 3aXpaHBa OT YCHABaTe] C
R; =0, HHBOTO Ha 4ecTOTAaTa MY XapaKTepPHCTHKA B 00JacTTa OKOJO
50 Hz me 6bae ¢ 1—2 dB no-uucko or ontumaanoro. ToBa HaMma
Ja napylin GajaHca Ha BB3NPOM3BEXJAaHATA Nporpama.

3a nosyyaBaHe Ba M3YHCJAMTEJHATA PE30OHAHCHA 4YeCTOTAa AUHAMHY-
Hata Maca Ha macdBHaTa MemOpaHa Tpa6Ba na G6bae m, =385 g, -

KbM nacusnata meMOpana TpsbBa ja ce npubaBH AOMBIHHTENHZ
Maca

Maon="MNn —M~+Ms56=385—224+8=24,5 g.

Konerpykunsara na xyteara 3a 30T40-1 e nanena na dur. 4.79.

EdexTusuuar wecToTeH 06XBaT HA H3YMCJAEHOTO TPHAEHTOBO 03BY-
uytenno Tano tan 30T40-1 e or 25 Hz no 18—20 kHz, npu Hepag-
HOMEPHOCT Ha YeCTOTHATA MY XapaKTepHCTHKa He Noseue ot 12 dB,
a uyBcTeuTeAnoctTa My e 0,/ PaW=05, [lacnoprHarta My MoujHoCT
e 40 W, HO u3NON3YBaHHTE BHCOKOTOBOPHTENW M H3GPAHHAT PEKHUM
Ha pa6oTaTta UM JaBaT OCHOB3aHHE Ja €€ NpenopbuyBa BKJIOYBAHETO
My K'bM yCHJABAaTeJH C HOMHHaJHa H3XoJHa MamuocT Ao 50—60 W.
Hma Maiaxn HesHHEHHH HSKDHBSBaHWA H 106pa NpocTpaHCTBEHA Xa-
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PAaKTepUCTHKA, MNOPafH KOETO Ce KATerOpusHpa KaTo O3BYHYHTENHO
Tan0 or Hi-Fi.
Ha dur, 4.80 ca nageHy 4ecTOTHHTEe My XapaKTepHCTHKH,
Tpurenmoso o3syuumeasrno msao wun 30740-2, To npescrasiassa
passopuaHocT Ha 30T40-1 — BMecTO KynoaHHA BHCOKOYECTOTEH BH-
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coxoropoputen THn BKB3731 ce m3moasyBa neHTOBHAT BHCOKOYECTO-
T€H Bucoxorosoputes Thn BJ1J408. Moxe nace pasriexia H Kato
BapuauT Ha 03ByuHTeqHO Tax0 30TH(-2, B Koero ABata cpelnouec-
TOTHH BucoxoBopurean tun BKC2521 ca sameHeHn ¢ eaun cpenHo-
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yecToTeH BUcoKoroBoputea THn BKC5231. Tlpuema ce cbmiata cTpyx-
TYpa Ha ¢uarspa ¢ fp j==1000 Hz u f, ,—6000 Hz xakro 3a 30T50-2
(Pwr. 4.81).

Axycruudoro pemenne Ha 30T40-2 ce npmema eJHaKBo C TOBA
Ha 30T40-1 — moayyeHoTO BBL3NPOU3BEKIAHE HA HUCKUTE YeCTOTH
€ JOCTaTBYHO J06p0 3a 03Byuurc/aHH Teaa ot cymep Hi-Fi kaac.
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C u3noAsyBaHeTo Ha BHCOKOYECTOTHHA BHCOKoroBopuren Tun BJI1J1408
ce moao6psBa BH3NPOHU3BEKAAHETO U HA CHTHAJHMTE C BHCOKA YCCTOTA,
Ha ¢nr. 4.82 e panena xyruara sa 30T40-2.

Ha dur. 4.83 ca magend yecTOTHHTE XaPaKTEPHCTHKH Ha H3YHC-
JACHOTO TPH/IEHTOBO 03BYuHTeJMHO TAA0 THH 30T40-2.
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dur. 4.83

Tpusenmoso oszsyuumenrno maro mur 307T40-3. Huckouecrort-
HHUTE BHCOKOTOBODHTENH C M0-TOJEMH PAa3MEPH H HHUCKA pPe30HaHCHA
YyecToTa ce XapakTepPHU3upaT ¢ roasM ofeM, KOHTO e exBUBAJEHTEH Ha
I'bBKaBOCTTA Ha oOKkayBaHero. [lopagu TOBa ONTUMANHOTO HM (YHK-
LMOHHPAHE € CBBHP3aHN C W3HCKBAHETO 33 rojaM o6eM Ha O03BYYH-
TeaHoTo TaAno. HesaBucumo oT ToBa JOGHTEUTE HA BUCOKOKAUeCT-
BEHO Bb30POM3BEKAAHS HAa My3WKara B JOMAlUHU YCJOBMA OTA@Bar
NpeinoYynTaByue Ha O3BYUATCJAHUTE TeJa C HUCKOYECTOTEH BHCOKOTO-
BODHTEJI C rOJIEMH pa3Mmepd. 32 peallH3HpaHeTO Ha TPHUJIEHTOBO O3BY-
uypreano 1940 tun 30T40-3 1wie ce U3MOA3YBA HUCKOYECTOTHHUST BH-
coxorosoputen Tun BKH1221, koiito e ¢ nuamersp 310 mm. Bba-
NPOU3BEXKJaHETO Ha CPENHMTE YECTOTH e Ce OCbluecTBsBa OT JBa
Kynoanu Bucokorosoputeas Ttun BKC2531, a naBucokuTe yecToTH—
OT ZIBa JEHTOBH BuCokorosopureas tun BJII408.

EjeKTpndeckO mpoeKTHpane. Beiukd 3seHAa HA pasfe/HTEaHHS
¢bunaTHLp ce mpHeMaT OT BTOPH pef, C H3KJIOYeHHEe HA BHCOKOYeC-
TOTHOTO 3BeHO 3a JIEdTOBUTE BHCOKOYECTOTHH BHCOKOrOBOPHTENXH, KOE-

256



TO ce mpueMa oT TpeTH pel. Homunanumar HMmeZaHc Ha HHCKOYe-
CTOTHHA BHcoKoToBopuTen e 4 £, xoeto onpejens HOMHHAMHHA HM-
pejaHc Ha 03By4ydTe JHOTO TAn0. CpelBOYECTOTHHTE M BHCOKOYECTOT-
HUTE BUCOKOTOBODHTENH €2 H3GpaHH ¢ HOMHUHaJleH HMmejnaHc 8 @ #
NpH TMapaJieJIHOTO UM CB'BP3BaHE 1€ CE [OJY4YH eKBHBAJeHTeH uMmIe-
Aanc ot no 4 Q. Ilpu Te3n ycnosust nBaTa CpPeAHOYECTOTHH H JBa-
T& BHUCOKOYECTOTHH BHCOKOTOBOpHUTEJ/X 1€ Cb3AaBaT C 3 dB no-BH-~
COKO HHBO Ha 3BYKOBOTO Ha/siraHe, OTKOJKOTO GH Cb3AaBaj IO €JHH
OT Te3H BHCOKOTOBOPHTEJH C HOMHHaJNeH uMmnelaHc 4 @, npu ycJo-
Bu¢, Ye Ha BXxoJa Ha O3BYUYHTENHOTO TANO €€ HNOLXABPXKA MNOCTOAHHO
110 TONEeMUHA HaNpeeHHe chC cCHHycouAanua dopma. CienoBaTeaHo
YeCcTOTHATa X4apPAKTEPHCTHKA HA O3BYYUTENHOTO THJAO Iie ce MOoJAy4YH
paBHOM®DHA, aKO YYBCTBHTENHOCTTA HA CPEJHOYECTOTHHTE BHCOKOIO-
goputean e ¢ 3 dB mo-HHCKa OT TasH HA HHUCKOYECTOTHHS BHCOKOIO-
poputen. 3 neiictsuteanocr sucokorosopust tan BKC 2531 e ¢ no-
HHCKa yyBcTBuTeHOCT oT BKH 1221 ¢ oxoao 3 dB, Ho uyBcTBHTENHOCT-
Ta Ha Bucokoropopurens Tun BJII 408 e ¢ 1—2 dB no-Hucka or TasuHa
BKH 1221 u vuBOTO Ha 4eCTOTHATa XapaKTEePHUCTHKA B 06/1aCTTa Ha BUCO-
KHTe 4ecToTH me 6b/e ¢ 1—2 dB no-Bucoko ot cpennorto. nuso Pazm-
Kara He € ToJfIMa, HO aKO BCe MAaK € HeXeJaHa, MOXe Jla Ce KOPHrupa
OT yCHJBaTessl NPH Bb3npousBexnaHero, Heob6xonumo e na ce o6bp-
He BHHMaHHWe Ha CAEIHOTO: ABaTa BHCOKOYECTOTHH (HJAM cpejHoyec-
TOTHH) BHCOKOTOBODHUTE/A MOXe Ja ce H30epaT C HOMHHAJIeH UM-
nefauc 4 Q ¥ J1a ce ceBpKAT NocaefoBaTenHo. Takosa peweHue Hi-
Ma na ob6peMenH (QyHKIMOHMPAHETO Ha 03BYYHTENHOTO THJO, a llle TO
obnexyn. Buopexn dakra, e egHo (wam gBe) oT (UATPOBUTE 3BEHA
€ C HOMHHaJNeH BXOJAEH mMnelaHc 8 &, HOMHHAJHHAT HMOENAaHC Ha
O3BYyUdTEJHOTO TAJAO cH ocTtaBa 4 @ — KOHTPOJHpAa Ce CaMoO MH-
HUMYMBT H2 HMOeJaHCHATa XaPaKTePHCTHKA HA O3BYYHTEJHOTO THAJO.
O6aue 3ByKOBOTO Ha/jAraHe, KOeTO llleé Cb3NABaT ABAa BHCOKOTOBOPH-
TENf C HOMHHAMER MMnenanc 4 €, cBbp3aHH MoCiej0BaTeNHO B 03-
BYYUTE/JHOTO THJIO C HOMHHAJEH uMnenanc 4 Q, e paBHO Ha 3BYKOBO-
TO Hanjsrade, koeto GM Cb3JaBaj CaMO eJMHHAT OT TAX, Y BeaHyaBa
ce JBa MbTH CaMO NAcMOpTHATA MOIIHOCT, KoATO GHxa Morju ia H3-
AbpXAaT XBaTa BUCOKOroBopaTens saenno., HHanpumep asa Bucokoro-
BopuTes c nacnoptHa mouiHoctT 20 W, cBBpP3aHd MO TO3H HauYHH, MO-
raT Ja (YHKIHOHMPAT HOPMAJHO B O3BYYYTENHO THAJO C NACNOpTHA
moutHoct 80 W (a me 40 W). IIpusuunsata cxema Ha pasmeauren-
HHA HATHD M CBBP3BaHETO Ha BHCOKOMOBODHTENMTE € NAaJeHO Ha
ur. 4.84.

H36o0p Ha pasnesuTeNHH uyecTOTH. lacmoprHaTa MOIIHOCT Ha 03-
BYYHTEJHOTO TAJ0 HE e roaama — 40 W, T. e. cpeAHOYECTOTHHTE BH-
COKOTOBODHTeNI MOXE Ja Ce H3NOM3YBAT W 3a Bb3NPOH3BENKJaHETO

L7 KoucTpyHpaie #a 03ByUMHTeAHU Tela 257



Ha MO-HUCKM uyecTOTH. 3aToBa ce npuema [pn=850 Hz u f2=>5000 Hz.

Onpenensne eneMeHTHTE Ha (PUATHpa. M3noasysar ce 3aBUCHMO-
crure (257), (2.58), (2.77), (2.78) u (2.88), xaro ce npuema, ue TOBa-
PBT Ha Bcuuku GUATPOBM 3BeHa € Rr=4Q, a m=0,5.
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Qur. 4.84

C;=C,=33 pF; L;=Ly=1,06 mH: C;3=5,65 vF; L,=0,18 mH:
C4=535 pF; C;=8 pF; L,=64 pH.

3a moJy4YaBsHe Ha MaKCHMaJHO NJIOCKH XapaKTEPHCTHKH Ha (GHAT-
poBHTE 3BeHA NPU HAaTOBAPBAHETO UM CHC CHOTBETHHTE BHUCOTOBOPH-
TeJH W IoJy4yaBawe Ha W30paHHTe pa3jenuTeJHH YecTOTH € HeoGxo-
JHUMO eaeMeHTHTe Ha (uATHPa Ja WMaT CJelHHTE, ONHUTHO YCTaHoBe-
HH CTOHHOCTH @

C,=50 pF; C,=20pF: C3=4pF; C,=4pF; C,=6pF;
L,=13 mH; L,=10mH; L3=0,25 m H; L,=0,08 mH.

Hsuncsnenure CTOHHOCTH HA HMHAYKTHBHOCTHTE Ha OGoOHHUTE Cce
f0JIy4yaBaT, KaTo c€ HaBUAT BBPXY LWJIHHABD OT HEMarHuTE€H Mare-
pHan c nMaMeTbD Ha OcHoBaTa <9 mm u BucowuHa 20 mm CAeRHHAT
6poli HaBHBKH :

n,=195 HaB. OT NPOBOLHHK ¢ AuamMersp 1,3 mm;
n,=190 naB, ot npoBojuuk c auamersp 0,8 mm;
n;=90 naB, oT mpoBoAHuK ¢ auameTsp 0,8 mm;
n,=50 HaB. OT NPOBOAHHK C AmameTbp 0,8 mm.

AKyCTHYHO npoekTHpane. HesaBucuMo oT rosiemMust o6eM, e€KBH-
BaJIeHTEH HAa I'bBKABOCTTAa Ha OKAauBaHe HA HUCKOYECTOTHUA BHCOKOTO-
BopureJ, ce u36Hpa 03ByudTeNaHO THI0 c (hasouusepTop. [Ipnema ce
o6eM V=100 dm? 3a ma ce moAyYH mo-HHCKAa JIOAHATa TpPaHHYHA
HCCTOTa WM la HE Ce H3MCKBAa MBbJAHMAT KayecTBeH (axkTop Ha O3BYUH-

208



TEJAHOTO TAJ0 Aa Obje Muoro ManbK. [lpuema ce Q, =Qr =5 u ce
uanoasysat rpaduxure or ¢wur. 3.15.

Onpenens ce xoeduuueHTsT a=338.

Or ¢ur. 3.15 3a o =3,8 ce orymura:

Qr=0,28; x,=1,7; h=1,.

[TbanuaT xauecTBeH (PAKTOP HA HHCKOYECTOTHHS BHCOKOTOBOPH®
ten TEn BKH 1221 e Qr=0,8, 1. e. Toi ¢ ¢ 35 % mno-roasm ot
TO3M 33 O3BYUHTENHOTO THANO. AKO ce peajsusHpaT H3YHCAenuTe Na-
paMeTpH, YECTOTHATA XapaKTePHCTHKA lile CHOTBETCTBYBA HA MAaKCH-
MaJHO IVIOCKA XapaKTepucTuka ha ¢uarbp KBasu-BarbpBopr ot Tpe-
TH pel. [lbanuar xauecTBeH (akTOp MOXe Ja Cce HaMaJH, KaTo ce
yBeJHYaT MeXanuyHuTe 3ary6u B Camusi BHCOKOTOBODHTEJX HJU KaTo
ce M3MJ3yBa YCUJIBATeN C OTPHLATENHO BBTPEINHO CbIPOTHUBAEHHE,
Axo nbaHNHAT KauecTBeH (PaKTOp HE MOXe fAa €€, HaMaJH 10 U34YHC-
JieHaTa CTOHHOCT, TOraBa YeCTOTHaTa XapakTePHCTHKA HaMa Ja Obhe
MaKCHMaJHO IIJIOCK3, a B 06/aCcTTa Ha HHCKATE YeCTOTH Wi ce MOJy-
Y4 noBHIaBaHe Ha HuBoro M. CwraacHo [1] wu [35] nmpu pasnuxa
MeXAy KauecTBeHuTe (hakropu or 35 % HHBOTO Ha yecToTHaTa Xa-
pakTepucTHKa Ile ce mosumn ¢ 3—5 dB.

3a napaMeTpUTe Ha O3BYYHTEJHOTO THJO C€ [OJYyYaBa:

qecTOTa Ha cpsspane f,=42,5 Hz;

pesonaHcHa vdecToTa Ha asounsepTopa fg =37,5 Hz.

[Npuema ce AuameTHpBT Ha (haszounsepcuata Tpr6a Dy =100 mm,

npH Koeto Sy =7,85. 10—% m? u ce onpezneas —éi—=22, alyp=
=170 mm,

Kouncrpyknusita na xytusta 3a 30T40-3 e pazena Ha dur. 4.65,

Cno6pasno rosemure H pa3Mepu TpsOGBa la ce u3paGOTH OT MJO-
4# OT AbpPBECHM uacTuiy ¢ neGeauna 20—22 mm. B obema Tpa6sa
Aa ce nocraBu okoqno 300 g 3Bykomorabula MaTepual, KOUTO Ja ce
NpUJIeny Mo CTeHUTE Ha KyTHATa.

OCHOBHHTE NMOKA3aTeJNH HA H3YUCAEHOTO O3BYUHTENHO TSJIO THN
30T40-3 ca: nacnoptaa wmomHuoct — 40 W, edextuBen yectoTeH
o6xBat Ha Bnanpousscxzrase or 35 Hz no 40 kHz, npu uepasHomep-
HOCT Ha uYecTOTHaTa XapakTepHcTuka He noseue oT 12 dB, uyscTBH-
tensoct — 0,8 Pa W -%5, Maikp Heau iefind M3KpHUBssaHus U 1o6pa
npocTpascTBeHa XapakTepucTuka. To MoXe 1a ce NMPHYHCAH KBM 03-
ByuHTeasuTe Teaa ot cynep Hi-Fi knac.

Tpunenmoso o3syuumerrno msaro mun 307T80-1. Huckouector-
nuaT Bucokoropopures tun BKH 1233 e ¢ nacnoprra mommoct 80W
H HoMmuuasen umnesanc 8Q. Kom6uHauusi oT TO34 BUCOKOTOBOPHTEN C
aBa Oposi cpeaHoyecToTHH BucokoroBoputenu Ttin BKC 5221 u zpa
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6post BUCOKOYECTOTHH BucOKoropoputTenu Tun BKB 3721 me npex-
CTaBJAsBa 03BYYHTEAHO Tan0 ¢ nacrropria Moutnoct 80 W. CpenHo-
YeCTOTHHTE H BUCOKOYECTOTHHTE BHCOKOTOBOPHTEJH Ca C HOMHHaJjeH
umnenanc 4 & u TAXHOTO TMOCJTEI0BaTeJHO CBBP3BaHe e 3aJb/KHU-
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TEJIHO 3a MOJT, YaBaHe Ha HOMHHAJEH MMUENaHC 33 O3BYYHTENHO TH-
70 8 Q. Ilpn Tesu ycA0BUS BCEKH OT BHCOKOYECTOTHHTE H CPENHO-
YeCTOTHHTE BHCOKOTOBODHTEJH Ile foeMe ChOTBETHAaTa 4YacT OT nac-
noptHa MomuocT 40 W. HesaBucuMo OT TOB3, ue MPOH3BOJHTEAST
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rapantupa nacnoptia MouHoct no 20 W 3a Te3H BHCOKOTrOBOpHTe-
JIH, YCTAHOBEBO € OT NPaKTUKaTa, Ye Te IOHACAT HaToBapBaHHA O
40—50 W, Cb3gaBaHOTO HUBO HZ 3BYKOBOTO HamsraHe OT jBaTa
cpelloYeCTOTHH BHCOKOroBopurte.au me Obae ¢ 3 dB mo-Bucoko or
HUBOTO, CH3JABAHO CaMO OT €/UH BHCOKOUOBODHTEN C uUMMejadc 8 &,
ChlIoTO ce OTHACH M 3a BHCOKOYECTOTHHTE BHCOKOTOBOPHTEJH.

Enextpudecko npoexktupaHe. Bcuuku 3BeHa Ha pasfesuTeNHUsS
¢uaATEp me GbAAT OT BTOPH pej, ThH KaTO He ChUIECTBYBa OMAC-
HOCT OT NpeTOBapBaHe, KOATO fAa Hajnara H3moJ3yBaHe HA (UITBP OT
tTpeT pejd. OcBeH TOBa HE € XKeJaTeaHO Ja Ce H3NoJ3yBa HHCKOYe-
cTOTHO (uATPOBO 3BeHO oT mbpBu pen 3a BKH 1233, twit xaro cb3-
JaBaHOTO HHBO Ha 3BYKOBOTO HaJsiraHe OT CPejHOYECTOTHHUTE BHCOKO-
rOBOpHTE M e JOCTAaT'bYHO BHCOKO ¥ MOXe Ja ce JOJy4d Hewxena-
HO NONMBJHHTEJHO MOBHUUIIABAHE HAa HUBOTO HA XapaktepucTHkara, Cb-
IOTO Ce OTHAaCH W 3a CPeJHOUYECTOTHHTE H BHCOKOYECTOTHHTE BH-
coxoropoputesu. [Ipunnunaara cxema Ha pa3jenuTtesHus (QHATBP e
JaneHa va ¢ur. 4.86.

H360p ma pasnenuTesHd 4ecTOTH. CpelHOUYECTOTHHTE BHCOKOTO-
BOPHUTEJH NO3BOJABAT 3HayuresHo HaroBapBane. [lo mpuuuum e xe-
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BKH 7233 2x BKLS5221 2xBKB3721
dur, 4.86

JaTeano N'bpPBaTa pasjenuTeNHAa uyecToTa jAa Obae Mexay 600 wu
800 Hz, ako cpenHOYECTOTHHTE BUCOKOrOBOPHTENH MO3BOJABAT TOBA.
Ma6upa ce f,;1=650 Hz u fn=4500 Hz.

Onpenensine elemMeHTHTE Ha (HATHpa. MsuncienssaTa 3a BCHYKH



¢unTpoBu 3BeHa ce H3BBPUWBAT 3a ToBap Rr =8 Q, KaTo ce u3moJ-
sysar 3apucumocture (2.57), (2.58), (2.77) u (2.78).

C,=C,= 21,5 uF; L,=L,=278 mH; C3=C4,=31pF;
L3=L4=O,4 mH.

[Tpu peanusupane u HacTpoiika Ha QUATBPA npuU peasHH YCAOBHS
€/IeMEHTUTe My Osxa YTOYHEHH HA CJIEJHHTE CTOHHOCTH :

Cy=30pF; C,=20 nF; C,=4pF; C,=3,3pF;
L,=2,70 mH; L,=28mH; L,=0,A mH; L,=0,45 mH.

Ilpn peanusupare Ha GOGUHHTC MOXE Ja C€ W3MON3yBa LHAHH"
JIPHYHA OCHOBA OT HEMarHHTeH MaTepHaJ C JHaMeTbp Ha OCHOBarTa
29 mm u BucounHa 20 mm. HeobxodumusaT Gpoil HaBHUBKH e€:

n,==280 HaB. or NpPoOBOAHHK C AHaMeTsHD 1,2 mm;
n,=286 HaB. oT mpoBoxHdK ¢ Auamernp 1,2 mm;
ng=140 Has. OT NMPOBOAHHK C aAuaMervp 1,2 mm;
n, =132 nas. ot nposoaxuk ¢ Auamatbp 08 mm.

AKyCTHYHO npoekTHpane. O3ByydTenHO TSI Cbc 3aTBOpeH obeM
C HuCKouecToTeH BHcokorosoputea Ttnn BKH 1233 uama na swanpo-
H3BeX /A NOCTAaTbhYHO e(DCKTUBHO CUTHAJUTE C HHCKa dYectoTra. Exno
roJsiMO H CKBIO 03ByunuTesHo Tsao, kaksoro ¢ 30T80-1, Tpabea
Ja MMa MHOTO BUCOKHM KayeCTBeHH IloKasaTesH, 3a Ja OlpaBjae H3-
pasxolBaHHTe CPEACT3A H 33eMAHOTO MACTO B O KUJHULeTOo. AKO ce
H310a3yBa (a3oMHBEPTOP, MOXE Ja CC [OJYy4YH B34BHXPAHE HA Tpen-
THIHA BBB (PA30MHBEDCHHS OTBOP BB3AYX NOpaj¥ rofsMarTa racmopr-
Ha MOIHOCT Ha O3BYYMTENHOTO Ta40. Tosa 1€ Ce Bb3NpueMa KaTo
HeMPHATHO CBHCTeHE NPH QYHKIHOHH aHC Ha NbJHA MON[HOCT. 3aro-
Ba ce H30Upa O3BYUMTE&INHO TAJ0 C Nacusxa MemOpana. 3a yaeche-
HHe I Ce M3M0J3yBa IacHBHA MeMOpaHa OT C’bUIU BHCOKOrOBOPH-
Ten, T. e, S,=8 u &=qa, [lpuema ce, ye 3ary6ure B 03BYYHUTETHOTO
THAAO ca HopMaMHH M Qo =Q;=7. 3a U3XojHa BeJHYHHA MPH TpPO-
€KTHPaHeTO ce npxeMa 06eMbT Ha 03ByuntesHoTo Taa0. OT cBHOOpa-
JKeHHA 3a IloJyyasaHe Ha J00pn 3ByueHe M 3a OCHrypsBaHe HeoGxo-
JHMOTO MACTO 3a pasnojaraie Ha BCHYKM BUCOKOTOBOPUTENH W Ma-
cnBHaTa MemOpana Ha JMIEBaTa MOBBPXHOCT HA O3BYYHUTENHOTO T-
a0 ce npaema V=130 dm® [lpu Tesu ycnoBusl H34dC/JIEHASTA CE H3-
BBPIUBAT C fomoulTa Ha rpagukute or dur. 3.21 B caepuusa pen:

Onpeneass ce xoeduuuenrsr «=2,36.

Ot ¢ur. 3.21 3a «=2,36 ce oTydra:

Q. =0,33; x,=1,42; h=1,42; £=0,76.
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OnpenessiT ce mapameTpuTe Ha O3BYYHTEAHOTO TAJO:

yecToTa Ha cpasBane f3=235,5 Hz;

pe3oHaHCHA 4YecTOTa HA nacuBHaTa MemOpana f,=19 Hz;

pesonaHcHa uyectoTa Ha ofema [, =35,56 Hz.

[Teanusar kavecTBeH (aKTOp HA O3BYYHTENHOTO TaAJO TpsbBa A2
6bae 5 % no-MaabK OT TO3H Ha caMus BACOKoroBoputes, Kopekuus
ofaye HE e HeoO0XOAMMAa, Thil KAaTO pasauKkaTa € B paMKUTE Ha JO-
HyCTHMHUTE TPOH3BOACTBEHH TodepaHcH. OCBeH TOBa KavyeCTBEHHAT
¢daxTop e ObAe ¢ ManKo MO-BUCOK OT OATUMAMHWA, OT KOETo cJael-
Ba, Y€ YeCTOTHATA XAPAKTEPUCTHKA lie NOBHIUH HuBoto cu ¢ 0,5 10
1 dB B obaacTTa Ha HUCKHUTE 4yecTOTH, HO TOBAa HAMa A4 BJOLIM, a
me momo6pH KayecTBaTa HA O3BYYHTEJNHOTO Tano. Jlopu ce mpemo-
pbuUBa HM3XONHOTO CLIPOTUB/IEHHE HA YCH/IBATeNd Aa Gble NO-TOJNIMO
or HyJna — Hanpumep R;=05Q, 3a aa ce MNOBHIIH KauyeCTBEHHAT
(hakTOp Ha 03BYUYHTEJNHOTO TAJ0 H AA C€ MOJAyYd MOBUIIABAHEe Ha Hu-
BOTO H4 4YECTOTHAaTa XapakTePUCTHKA B 00JaCTTa HA HHCKHTE YeCTo-
t# ¢ oxoao 2 dB.

Tpentamara maca Ha nachHBHaTa MeMOpaHa 3a mMojiyuaBade Ha u3-
wiicJeHaTa pe3oHaHcHa yectoTa TpaGBa ma Obnie m,=76,5 g.

KbM MemGpanara tpa6GBa jna ce npuGaBH JONBJRUTE/HA Maca,
KOSITO Ce onpelens OT 3aBHCHMOCTTA

Moon= My—H M35, 6.=76,5—44 +12==44,5 g.

2KenatenHo e na ce u3MepH pPe30OHAHCHATa YECTOTA Ha UNACHBHATA
meMGpaHa ¢ JON'BJHUTENHATA Maca, a C’hIIO ¥ Pe30HAHCHATa YecToTa
Ha o0GeMa, T. e. HA MOHTHpaHara KBM KYTHATA Ha O3BYYHTEJHOTO
TAJIO nacHBHA MeMOpaHa, NMPH 3aNylLICHH OTBODH 32 BHCOKOTOBOpUTE-
aure.

Tpa6ea pa ce nMa npeiBHI, Ye AMILIUTYAATa HA NAacUBHATA MeM-
O6paua me 6bAe 2,2 npTH HO-roiMa OT aAMWMJAHTYLaTa Ha TpenTs-
ImaTa cHCTeMa Ha HHMCKOYECTOTHHR BucoKorosoputes. [Ipm roasmara
NacnopTHa MOUIHOCT HA O3BYYUTEJHOTO THAJO CBHIIECTBYBa OMAaCHOCT
I'bHKUTE JA OrPAaHMYaBAT TPENTEHETO Ha TAacHBHATa MemOpaHa u na
ce BHECAT HEJONYyCTUMH H3KPUBABAHUS TIpU BBH3NPOH3BEXKAAHETO HA
CUTHAJINTE € HACKA YecToTa.

Ha ¢ur. 4.87 e namena KoOHCTpyKumara Ha kytuara sa 30T80-1.
TonemuaT oGeM e moJydeH 3a cMeTKAa Ha Jo-rojasMata BucouuHa. [lo
NpUHUHN IIHPOYHHATA HAa O3BYyuHTEJNHUTE Tesa TPsAGBa na Gbae KOJ-
KOTO € Bb3MOXHO II0-MaJKa, 332 Ja 3aeMar Te N0 Majka 4acT OT XKH-
JHIHOTO moMeilenue. [IpocTpasHcTBOTO Hal O3BYWHTEJNHUTE Tela e
¢BOGOAHO M BHCOYMHATA MM C€ OrpaHdYaBa eJIWHCTBEHO OT ecTeTH-
yeckH CHoOpaxceHys. TpHIEHTOBOTO O3BYYHTENHO THTO Uleé BBH3NPO-
n3pewaa edextuBHo curnanute ot 28—30 Hz po 18-—20 kHz, npu
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HEPaBHOMEPHOCT Ha 4eCTOTHaTA MYy XapakTepPHUCTHKa, He MO roJjsaMa
or 12 dB. Uyscteureanocrra My e 0,8 Pa W—05, Buaca MHoro man-
KH HeJUHEHHH H3KPHBABAHHS KbM BB3NPOHU3BEXJAHATE My3HKaJIHU
nporpaMd M HMa MHOFO R00pa NMpocTPaHCTBEeHA XapakTepHcTHka. [Ipu
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I'bJHO HATOBapBaHe MOXE Ja Ch3LAJAe B XHJHIOIHO HOMELeHHe 3BY-
KOBO HafisraHe ¢ HuBO Haj 110 dB. Mspbpxa 3HauHTeIHH KpPaTKO-

TpadHy NPETOBaPBaHHS.
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T pusrenmoso ossygumerrno msaro mun 30T80-2. Toe moaudu-
kauua Ha 30T80-1 — KynoJHHTe BHCOKOYECTOTHH BHCOKOIQBOPHTE-
i tun BKB 3721 ca 3amMeHeHH ¢ JI€eHTOBH BHCOKOYECTOTHH -BHCOKO-
rogoputesn Tun BJII 404. [IpueMa ce CbUIOTO e€JeKTPH4YECKO pele-
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&ur. 4.88

Hue, T. €. f,1 =650 Hz u fo=4500 Hz. Hanara ce oGave na ce H3-
nonsyBa (uUATHLD OT TPETH pej 3a JEHTOBHUTE BHCOKOTOBODHTEJH.
Cxemata Ha ¢uarbpa e nanesa Ha ¢ur. 4,.88. HeoGxogumo e na
ce onpelensT CaMo €JeMeHTHTe 3a (GUATPOBOTO 3BEHO OT TPETH pef,
KaTo ce H3noasysa 3aBHcHMocTTa (2.88) mpu m=0,5:

C,=2,95 o F; Cy=4,42 pF; L,=0,141 mH.
Mpu peanusauusta Ha GUATBPa Ce MoOAyuH:
C~=33 pF; C,=4pF; L,=0,165 mH.

3a uapaborBaHe Ha GoOuHaTa e HEOOXOIUMO 1a Ce HaBHUAT 72,=8(
Hap. OT MNPOBOJHMK ¢ Auamersp 0,9 mm BBPXy TpBOa OT HEMArHH-
TeH MarTepHan ¢ BpHIIEeH auamersp 29 mm u Bucounda 20 mm.

IIpuema ce cvmoTo akycTuyno odopmane kakro npu 30T80-1.
Ha ¢nr. 4.89 e daneHo pasmno/oxeHHETO HA BHCOKOTOBOPHTEHTE Bbp-
Xy JHLEBHS NaHeJ Ha KyTHATA.

[lokasatennre Ha TpuJeHTOBOTO O3Byuutenuo taso tHn 30T80-2
ca cpuiure, kakto Ha 30T80-1 ¢ Tasu pasauka, 9e eQexKTHBHHAT
YeCTOTeH 00XBaT Ha BB3IpOH3BexkJaHe ce pasmupsaBa 10 40 kHz.
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4.8, YETUPHJIEHTOBY O3BYYMTEJHH TEJA

UeTHPUNEHTOBATE O3BYYHTE/HH TeJA Ce KOHCTPYHpAT C Lesa aa ce
NOJNy9H MO-ToJfMa TNaclopTHA MOILLHOCT H MO-BHCOKO KayecTBO HA
BBL3NpousBex iaHe. UeTBbPTHAT BUCOKOTOBOPHUTEN Ce NMOCTaBs JAa Bb3-
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TMPoug3exKAa OH3M YeCcTOoTeH [M0A06XBAT, KOHTO HAM HE C2 BB3OPOUS-
BEXJ4, M/ CIIFHaJHTe OT TO3W OGXBar NPETOBapBAT HAKOM OT BHCO-
Koropopurtesute. B mocrenno Bpeme ce chb3AaBaT chewmHaldHU Ccynep-
BHCOKQYECTOTHH BHCOKOTOBODHTENH, KOHTO BHL3NIPOM3BEKAAT CHTHAMH
¢ vectora or 10—15 kHz no 40 kHz, a B Hsxom cayyau u Jo
100—120 kHz. Teau Bucoxorosopute/nd c€ MOCTABAT KaTO YeTBBHPTH
8 TPUJEHTOBO 03BYUHTEJNHO TAJO, 32 1A BB3NPOH3BENKAAT CHrHAIHTE
¢ vectora Han 16 kHz. B uakon cayuau UeTBbPTUAT BUCOKOTOBOPH-
TeJ CC NOCTaBsf C Len Aa ce oGdexkdH (YHKIHOHAPAHETO HA HHUCKO-
YECTOTHHA BUCOKOTOBODUTEN H Bb3MPOH3BENKLA CHIHAJNTE C 4YeCTOoTa
ot 300—400 Hz mo 1000 - 2000 Hz.

Yemupurenmogo 03s8yuumerno msaro mun 40T60-1. Yerupuren-
TOBO 03BYYMTEJHO TS0 C pacnoptHa MougHoct 60 W ce mnoayuasa,
Karo ce u3noJs3yBa KoMOWHAUMA OT cJeldHuTe BHCOKOTOBOPUTE/H : HU~
ckouectoTen Tun BKH 1031, cpennouecroren tun BKC 5231, cpen-
Ho-BUCOKoYecToTed T BKB 3731 wu Bucokuuecroren tun BJIIL 408,
Twit xaro RCEKH OT BHCOKOTOBOpHreuTe Ille Bb3NPOW3BEXKIA CAMO
YacT OT HOMHHAJHHA CH uYecTOoTeH 0OXBaT, 3a KOWTO e 0f0fBeHa nac-
[OpTHAaTa My MOIIHOCT, 1€ MOXEe fa H3AbpxY 6e3 MOBpemH uacTra
OT o6Illa nacmopTHa MOMIHOCT 3a o3syaureaHorto taao 60 W,

Enextpuyecko mnpoexTHpade. Pasgenuren iuar Quarsp e Chb-
Abpxka obmo 6 ¢uarposu 3BeHa. Faunoto or TAX 3ajb/MKUTE]IHO
TpnbBa na GbAe OT TpeTu ped — 3a BucoxoroRoputens BJIII 408.
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BKH 1031  BKC5231 " BKB 3731 BAA40B
dur. 4.90

[TepBoTO UATPOBO 3BeHO (3a Bucokorosoputeds tun BKH 1031) mo-
Ke Ja O6bae ot mbpeu pey. Beuuku ocTaHantu (uATpOBH 3BeHa Tpas-
BajAa 6bAaT oT Bropu pel. IlpunuunHara cxema Ha Quatbpa H CBBp-
3BaHETO Ha BUCOKOTOBOpUTenuTte e JageHo ua ¢ur. 4,90.
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N36op Ha pa3geauTelHu yecTOTH. [Iperomapsanero €& no-Kpu-
THYHO 3a BHCokoropoputesutre BKB3731 u BJ1[ 408, nopaau xoero
Ha TAX Ce NPENOCTABAT MO-TECHH NOAOOXBATH 3a BB3IPOU3BEXKaHE,
Ipuema ce f,1=1000 Hz, fp2=4000 Hz u f,3=10000 Hz.
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Onpeaelsie efeMeHTHTE HA huJ-
Tbpa. ToBapsT Ha BevikM QuATPOBH
spesa ¢ Ry =8 Q. Visnoasymat ce
saBucuMoctute (2.13), (2.57), (2.58),
(2.77), (278) u (2 88) 38a m=0,5.
Wsnonsyear ce pesyaraTuTe OT U3-
uHc/IeHuara Ha uarpure 3a 30T25-1
n 20T80-1.

L,=14 mH; L,=1,1 mH; C,=
=10 pF;
L,=052 mH; C;=3,3 pF;
L,=0,50 mH; C,=33 pF,
Mauucagsat ce CaAeIHHTe eJe-
MEHTH .
L,=0,18 mH; C;=1,4 pF;
Cs=1,32 pF; C;=1,98 pF;
L,=0,063 mH,

[Tpu peannsupaneto wa duarbpa
ce mnoJiyuHxa CJeqHHTe CTOHHOCTH:

Cy=1 pF;  Ce=15 pF;
C7=Q,2 P«F;
L,=025 mH; [,—0,08 mH.

AKYCTHYHO MpOoekTHpaHe. Pe-
3yATaTHTE OT aKyCTHYHOTO NPOEKTH-
pade na 30T40-1 ca mHoro moGpm
H e ce u3NoJ3yBaT U 33 H3YHUC-
JSIBAHOTO TPHJIEHTOBO O3BYYHTENHO
taao tun 30T60-1, xoero Moxke na
ce pasraexja Kato MoAudaKanud

Ha 30T4C-1 — npuGasen e oule efuH BHCOKOUECTOTEH BHCOKOrOBO-
purexa. Ha ¢ur. 4.91 e mamena xyruara sa 30T60-1, xato e-3a-
nazed o6embr or 60 dmSd Tpabea jga ce uma npelABUZ, Ye TPH
momuoct 60 W nacHBhaTa MeMGpaHa L€ TPENTH C TOJeMH aMIIJInTYAH.

EdextnBaugT YeCTOTEH 06XBaT Ha Bbanpoussexpane va 40T60-1



¢ ot 25 Hz nmo 40 kHz, macnoprtHara my mounoct e 60 W, a ocra-
Hamute TokaszaTenn ca xare Ha 30T40-1.

Yemupusenmoso o3syuunesno msaro mun 40T100-1. Ossyun-
TENHO TH10 ¢ nacnmoprHa momuoct 100 W Moxe pxa ce peasusupa
OT KOMOUHALMS B YETHPHJCHTOBA CHCTEMAa HA CJIeJHHTE BHCOKOrOBO-
putesn: uuckovecrored Tunm BKH 1233, BTopu HuCKOuecTOTeH THI
BKH 1031, cpennouecrotet tun BKC 5211 — aBa 6posi, H BHCOKOUe-
croted tun BJI. 404 -— nsa Opos.

EnekTpuyecko mpoexkTupaHe. [lpaTa HHCKOYeCTOTHH BUCOKOIOBO-
purean ca c HoMHHaJkeH umnefadc 8 Q. Hai-xo6pe e HuckoyecroT-
Harta yacT Ha ¢uaTposBHTE 3BeHA Ja 6blAe OT NbPBU pejl, a BHCOKO-
gyecroTHata Ha BKH 1031— ot BTopu pen. CpenHouecTOTHHTE BHCO-
KOTOBODHTENY Ca C HOMHHaNeH uWMnenaHc'16 Q u 3a na ce moayuyu
PaBHAa YECTOTHA XAPaKTEPUCTUKA HA O3BYYHTENAHOTO TS0, TpA6Ba na
ce CBbPXAT MNapajenHo, NPH KOETO EKBUBAJEHTHUAT UM HMIEJaHc
mwe 6nle 8 Q. [Noaxopawo € 3axpaHBaHETO UM j[a CTaHe Ipe3 Cpeli-
HOYECTOTeH (QUATHP, Ha KOHTO u ABeTe 3BeHA ca OT BTOpHM ped. Bu-
COKOYEeCTOTHHTE BHCOKOTOBODHTENHU €A C HOMHHAJNEH wMnenanc 4 Q@ u
TpsiGBa 1a Ce CBbPKAT IM0CAEJOBATEAHO, 32 1a Ce MNOAyuYd EKBHBa-
JeHTen uMuefanc 8 Q. 3axpaHBaHeTO HM TpsaOBa [a CTaHe 33l bJKH.

BAH1233 BXH 103! 2 xBKC5241 2xBAA404
dur. 4.92

TeNHO npe3 GUATBP OT TpeTH ped. [IpuHuHNHATA cXxeMa HA pasnenu-
Teqnuss puarsp e aganeHa Ha dur. 4.92.

H36op Ha pa3genuTenHd 4ecTOTH. HuckouecToT HHTE BHCOKOTO-
BOPHTeJIH €a MO eIHH, a OT JPYrHTe THIOBe ca mo xAsa Gpos. Buco-
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xoropopureaat 1um BKH 1031 e ¢ macmoptHa MowmHocT 40 W, a e
BKAIOYEH CaMo ejuH.B 03ByuHTenHoro Taao or 100 W. Cnenoparenno
Ha Hero TPAGBa Ja My ce nojaBa OTHOCHTENHO TeCCH 4YecToTed 00-
XBaT 3a Bb3MpoussexsaHe — He nogeye oT jaBe okTaBd. OF Te3u
cbobpaxenus ce n3bupa fp =500 Hz, f,2 = 1500 Hz u f,3 =6000 Hz.

Onpeneasive eleMEHTHTE Ha ¢(HATBpA. T03apbT HA BCHYKH (DHA-
TpoBu 3BeHa e R,=8 Q. [llpuema ce m=0,5 u ce usnoasysatr UHTH-

paHnTe Beye 3aBUCHMOCTH:

L,=2,54 mH; L,=3,6 mH; C,=28 pF; L,=0,85 mH;
L,=12mH; C,=93 pF; L,=0,225 mH;
C,=1,75 pF; C4=1,7 pF; C;=2,55 pF; Ls=0,08 mH.

CroiiHocTHTE Ha eJleMEHTHTE Ha pasiesuTeaHns (GuaTbp, QyHK-
HHOHHPALL NPH peaHd yCJOBHs#, Ca:

L,=38 mH; L,=30 mH; C,=24 yF;
L=13 mH; L;=14 mH; C,=4 pF;
L,=03 mH; C;=2 pF;
Le=0,1 mH; Cg=2 pF; C;=2 pF.
Bo6unute Moxe Ha ce HAaBHAT BBLPXY UMJIMHALD C AHAMETHD Ha
ocHoBaTa 29 mm # BHcounHa 20 mm, upu koeTo HeoGxoxumuar 6Gpoi
HaBHBKHA €:

n,=350 HaB. OT NPOBOIHHK C AHaMeTBP 1,2 mm;
n,=300 waB, or mposoasuk ¢ AnaMeTsp 1,2 mm;
ng=200 HaB. oT nposolnuk ¢ nuamersp 0,8 mm;
n,=212 uan. oT nposoauuk ¢ auamernsp 0,8 mm;
ns= 96 HaB. oT mposojaHux ¢ auameTsp 0,9 mm;
ng= 60 Has. or mpoBojgHuK ¢ auamersp 0,9 mm.

AKYCTHYHO npoekrupaHe. Axyctuynoto 0dopMsaHe HA O3BYUYH-
tesqoto Tano tun 3OT80-1 ocurypsasa mMHoro no6po BB3NPOH3BEN-
JlaHe HA CHIHAJIWTE C HHCKAa Y2CTOTa U € MOJAXOJANO M 3a YeTHPH-
AeHTOBOTO o3Byunresnno tamo tua 40T100 1, OGembT MYy e Aocta-
ThUeH, 3a Ja Ce Pa3NoJOKAT BUCOKOTOBODHTENHUTE H NAaCHBHATA MEM-
6paHa BBPXY JMUeBaTa NoBbpxXxHOCT. KOHCTpykmusaTa Ha KyTHATA 3a
40T100 1 e nanena na ¢wur. 4.93. HucxkouecTOTHHAT BHCOKOrOBODH-
ten Ttun BKH 1031 tpa6ea na ce 3atBopu B coGctBeH 00GeMm  oT
6—38 dm?® ga nmpexnassane Ha MemOpaHaTa My OT BB3JeHCTBHETO Ha
3BYKOBOTO HaJsrane B ofema, c¢b3maBaio ot BKH 1233.

Yemupunenmogomo o3syuumeano msgio mun 40T100-1 wme Bb3-
npomnseexJa eDeKTHBHO U C He3aGeNeKUMH H3KPUBSBAHHMS CHTHAJMTE
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¢ uectoTta or 28—30 Hz mo 40 kHz. PasjgeanoctTa Ha 3BydYeHe Ha
OTAENHHTE MY3UKaJlHd HHCTPYMEHTH NpPH BbSMPOU3BEKJAHE HA Op-
KeCTPOBH H3MbJHEHUA Mle Ce B'b3IPHeMa SICHO OT CJayluaTeJsuTe.

4.9. IPAKTHYECKO M3NbAHEHHWE HA PA3SNEJHTEJHH
PHJTPH 3A O3BYYHUTEJNHHU TEJA

MNapaboTBaneto Ha (uATpHTE He e TPyAHa pabota M MoXKe Jga ce
H3BBLPLWM NPU AOMAILHK YCJIOBUS,

H3pabomka na 6obuna ¢ onpedeacHa undyxmugruocm. boGuHH-
Te TpGBa Ja Ce HaBHAT HA HAKOJKO CJIOS BbPXy HeMar#uTHa OCHO-
8a ¢ nmaunApHuHa (opma. 3a npeAnoyHTaHe e xa Ce H3NOJ3yBaT
MJIACTMAcCOBH TPBOH ¢ AHaMeThp okoqao 40 mm H BUCOUMHA OKOJIO
20 mm. Heo6xoaumusT Opoit HaBUBKH ce H3uHcassBa or (2.17) uam
ce nanoasyBa Ttaba. 2.1, ako #UaMeTHPHLT HA NPoBOJAHHKA e | mm.
Bob6unute 3a duarpurte Tpa6Ba pa ce u3paboTBaT OT MEAEH H30JH-
paH NpPOBOJHHK, KaTO 3a HUCKOYeCTOTHHTE (PHJITPH AHAMETHPBT TPAG-
Ba la ObAe He ro-mMaabk OT } mm, 3a cpeanouecrorHdte — 0,5+
0,7 mm u 3a BucokouecroTHute — 0,31+0,4 mm. Tlpu HaBuBaHe
Ha BCeKH CJoii TPsGBa Ja ce HaHacsl Jenuao. 3a npeifiovyuTane e aa
Ce H3MoJI3yBaT OTPaHUYHTENHH WaiibH N HABUBKHTE Na Ce HapexAaar
nABLTHO eana Ao apyra. Caea mspaboTkata GoGuHaTa Tpa6Ba Ja ce
3aBbpxe ¢ UIHYP HJH JIeHTa, 3a Aa He Ce pa3moTae.

H3pabomra ra monmaxcrhama naamxa. Moxe Aa ce H3noa3ys
Ba niaTra oT HeoMupaH reTHHaKC, JHCTOB IOJHCTHPOJA HJAH IDYT
JUCTOB HEMATHHTeH MaTepHald, 3 MOHTaXbT Aa Oble ofemed. 3a
npeAnoyHTaHe e ofave Aa ce H3NOJ3YBa €IHOCTPAHHO ¢oaupaH reTH-
HaKC, 3a Jia ce OChUIECTBH NeyaTeH MoHTax. [lopaam Mmankus Gpoi
BpBH3KU (JoAUeBATa KapTHHa Ce Ch3[|aBa CPABHHTEJNHO JIeCHO,

3axpensaHe Ha eremenmume. AKO ce HSIOA3YBAT KOHIEH3ATOPH
¢ UWMHAPHYBA (popMa H HErosleMH pa3MepH, 3aKpenBaHeTO UM CTa-
Ba ¢ m3poxute uM. Koniensaropure ¢ no-ronremu pasmepn u ¢opma
Ha napanenenunen (xarto Hanmp. ot tuma MBIT]) Tpabsa na ce sa-
KpemBaT C JONM'bJAHHTEJHA CKo6a HJH C BHHTOBE, aKO HMaT YIIH 3a
3aKpenBane.

BoGunute T1paGea ha ce NPuTHCHAT KBM mJaTKaTa ¢ wWaiiGa c
JHaMeTbp, NMPHOJAH3HTENHO DaBeH Ha BBHIUHHS AHaMeTbp Ha GoOuHa-
Ta W Ja ce 3aKPendT ¢ BUHT M ralika OT HeMarHuTeH MmaTepHal.

Eaextpuyeckara BpB3ka (3anosiBaHeTO) €4Ba JH MOXE J1a nperus-
BUKa TPYJHOCTH M He ce HyxJae OT yKa3aHHS.

3akpenBaHeTo Ha IMaTKaTa K'bM KyTHATA Ha O3BYYHTEJHOTO THJMO
CTaBa C BHHTOBE 32 A'BPBO B 4 TOUKH, Pa3nojoxeHd GJAH30 A0 'br-
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JMTE HA MAaTKata. Mexay nnaTiaTa u KyTHSTa 3a1'b/DKHTENHO TPAG-
Ba fna Ce nocCTasy e€/lHa waiba oT ryma Ham Jpyr MeK MaTepHan.
TlnaTkata TpsOBa A3 GbAe NOCTATHUHO 3APaABA, 2 3AKPETNBAHETO it
KbM KYTHSATA — JNOCTJTBUHO CHI'YPHO, Thil KaTo Macata Ha 606uHu-
T€ HAa (PUATPHTE € ro/ifiMa H CDBINECTBYyBa peasiia OMAacHOCT OT CYym-
BaMe Ha NJaTkara Mo BpeMe Ha TpaHcnopra. 3akpensanetro Ha (Quir-
pHMTe KBbM KYTHATa Ce U3BBPLUIBA NPe3 OTBOPHTE 3a BHCOKOTOBODHTE-
JuTE, TBH KaToO KYTHHTE HA CBBPEMEHHHTE O3BYYHTEJNHM TeJa Ca
koMnakTH®, OGuKHOBeHO (UATBHPLT ce 3aKpenBa 3aj] HHCKOYeCToT-
HHf BHCOKOT'OBODATEN HJAH MEXAY Hero H CPeJHOYCCTOTHHH BHCO-
KOTOBODHTEJ.
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