





3a nocAeAHEe  AECATHACTHE BO
MHOFOM M3MEHWICH NOAXOA K mpo-
¢KTHPOBAHWIO W KOHCTPYKTHBHOMY
odopMACHHID rpomxumnupnrmeﬁ,
PACIIMPHANCE W YCAOKHIIHCH ME=
Toisl  Wamepemwi,  npoH3oWMA
cMeHa paja MOHATHI W ONpEaes
ACHWIi.

EmecTe ¢ STHM CYILECTBEHHO pac-
umpHaack  o6aacTh npHMEHEHHA
KMHOTEATPAAbHLX  TPOMKOTOBO-
puTedeii, OXBaTHIBAIOWAR yie He
TOABKO 3BYKOBOCTIPOH3BEAEHHE
donorpamm KHHOIWIBMOB PasaHt-
poro fopmara, HO H BLICOKDKAYE-
cTBEHHOE 3BYKOYCHACHWE B Goab-
WHX 3aJaX PAasAHYHOro HA3HAME-
HHA.

Kunra HAmMCaHa € YUeToM BCEX
aTHX H3MeHeHwit W paccuHTahd
HA TeXHWYEecKMii mepcoHad, ob-
Ay MUBAONIHI KHHOYCTAHOBKH
pasanunoii  BMECTHMOCTH n 3BY-
KOBYIW) annapatypy pasHUHOTO
HAIHAMEHH. Copepammiica B
jeil OMMCATEABHBIH W CnpaBoYHbII
maTepyas Momer OuTh NOACIHBM
JAKHe W HHKEHEPHO-TEXHWHECKHM
paGoTHHKaM, 3AHATEIM aKCnAya-
raued r‘pnmnorunnpﬂ'reﬂeﬁ.
ABTOp BHIPAKAET HCKPEHHIOW Gaa-
ropapnocts  H. T. TopaWeHKo,
E. B. Capropu, H. A. Macrepko-
goii, P. J1. Hman, H. A. Xpaban
W ApYrHM TOBapHulaM 33 COBETHI
B npouecce padoTil Han PYKOMHCHIO
W nomouls B nopGope HAmOCTPAZ
THBHOrO MATEPHAJI.

- * * *q,
Or3pEsl  NPOCHM  HANPABAATH MO
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OBLUME CBELEHHA O TPOMKOrOBOPHTENAX

FpomkoroBopuTens npeicrabaser cobofi coue-
TaHHEe 3/eKTPOAKYCTHUECKOr0 npeolGpasoBaTes € aKycTHUe-
CKHM OpOpPMJ/IEHHEM, C KOTOPHIM STOT MNPeoGpasoBaTe]hb pa-
Goraer.

Cam npeoGpasoBaTe/b ABJASI@TCS [VIABHBIM 3/EMEHTOM KOH-
CTPYKUHH TI'DOMKOrOBOPHTENS, a ero akycTHYeckoe odopmie-
HHe — BCroMoraTe/ibHbM, B 3aBucuMocTH o yenosuit H 3aaav,
OZHH H TOT Ke npeobpasoBaTe/b MOXKET COYETATHCS C Pa3/IHU-
HBIMH MO THNY AaKYCTHYeCKHMH odopmaenusMH. B cBsisH ¢
STHM B JIUTepaType BecbMa YacTO 3/EKTPOAaKyCTHYECKHil mpe-
o6pasoBaTesb HAa3bIBAIOT T'POMKOrOBOPHTENEM, 8 €I0 AaKYCTH-
ueckoe oopMJieHHe — BHEIIHEM O(QOPMJIEHHEM TPOMKOrOBOpH-
TeJNs.

OnHako B KHHOTEXHHKE NDHHSTO npeobpasoBaTelb Ha3bi-
BaTb TOJOBKAa TPOMKOTOBODPHTEJ/s, HIH Mpo-
CTO O OBKaAa, a MOJ rPOMKOrOBOPHTE/EM IOHHMATH BCIO
KOHCTPYKLHIO B LE/TIOM, TO €CTb TOJIOBKA IJIOC ee aKyCTHYeC-



Koe odopmiienne. STofi TepMHHONOMHH Mbl H OYZeM NpHAepHH-
BATLCH JaJiee.

Jliofiofi sneKTpoaKycTHYeckuii npeofpasorarteis, BHe 32-
BHCHMOCTH OT MpHHUMNA ero paGoTbl, JAO/MKeH OGecneunTs
npeoGpasoBanne KoJeGanHii nojBe/eHHOTO K €ro BXOAY S/eK-
TPHUECKOTO TOKA B COOTEETCTBYIOIIHE HM KosieGaHua 4acTHIL
cpeilpl, B HaleM cJyvyae — BO3JyXa, Ha €ro BbIXOfe.

B nojaeasiouleM GoJblIHHCTBE cAyuaeB Takoe npeofpaso-
BaHHE OCVUIECTBJISIETCH [ABYMS 10CJ/e10BATe/IbHBIMH STaNaMH.
Cuauana KosebaHusi 9/JeKTpPHUECKOTO TOKa mnpeobpasyioTcs
B MexaHHuecKHe KoJefaHHsi cHCTeMbl, 8 3aTeM MeXaHHYecKHe
KoneGanus CHCTeMBl NpeoOpasyioTcsi B aKYCTHYECKHe KoJeba-
Hua uacTHl cpeaw. ChenoaTesbHo npeo0pasoBaTeb COCTOHT
M3 JBYX KaK Obl MOCJeJ0BAaTeNbHO COEJHHEHHBIX 3BEHBEB —
3JeKTpOMeXaHHYecKOro H MexXxXaHoakKyc
THYEeCKOT 0, OCYUECTB/SIONHX ONHCAHHBIE BhILIE TMpe-
obGpasopanns. Takas Ha nepewlil B3rjsj Mpocras cxeMma npe-
GﬁPaEDBEITEJIﬂ Ha TIpaKTHKE BRIMIOJIHASTCA KaK eJHHad KOH-
CTPYKUHA, B KOTOPOii 06a 3BeHa HE TOJbKO TECHO CBA3aHbI APYT
¢ APYroM, HO M B3aHMO3aBHCHMbI JPYr OT ApyTra.

§ 1. Tanw TPOMHKOroBOpHTENEH

THN rpOMKOroBOPHTENS MOKET ONpefeJATbCs MO pas/iHd-
HBIM 0COOEHHOCTAM HJAH NpH3HAKAM, ero XapaKTepH3YIOUHM.
Ipu sToM BHEe 33aBHCHMOCTH OT KOHKDETHBIX HHIKEHEpPHBIX
pelieHHil KOHCTPYKIHiI rpoMKOroBopHTeseil JaHHOro THNa
XapaKkTepHblil MPH3HAK /S BCeX HHX OCTAETCsi HEH3MEHHBIM.
TTosToMy NpHHATO OOLIYHO B MOJHOE HAHMEHOBaHHe TpPOMKO-
FOBOPHTEJIS] BKJIOYATh H NPH3HAKH, ONpejesioniie ero THI.
Tak Kak Mbl y)Keé YCTAHOBHJH, UTO roJioBKa T'DOMKOTOBOpPH-
TeJssl SIBJISIETCS ero rJaBHBIM 3JIeMeHTOM, TO Npex e BCero THIbI
rPOMKOrOBOPHTE/NS] MPHHATO Pa3/HyaTh Mo BHJAM 3JEKTpoO-
aKyCTHYeCKOoro npeofpasoBaHHs, HCNOJL30BAHHBIM JJIS CO3/4-
HHA erorosoBkH. Ilo 3ToMy npuanaky pasaH4aiorT cleaylouiHe
OCHOBHBI® THIMBI FPOMKOrOBOpHTEei.

DneKTpocTaTHUYec K He (KOHIEHCAaTOPHLIE) IPoM-
KOTOBODHTEJIH, B KOTOpHIX 3/JeKTpoMexaHHYecKoe npeoGpaso-
BaHHE OCYIEeCTBJAeTCH MyTeM HCMO/b30BAHHS CHII B3aHMHOrO
NPHTSIKEHHS HAH OTTaJKHBaHHs OOKJAJAOK (37EKTPOJIOB) KOH-
JIeHCaTOpa, 3apsKaeMoro nepeMeHHuIM HaNpsKeHHeM 3BYKO-
BOH 4acToThl, MOJBOAMMOro OT OKOHEYHOro KacKaja YCHJH-
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Teas (pHe. 1, a). Oaun H3 31eKTPOAOB KOHAEHCATOPA 3aKpenJeH
HeMoABHXHoO, Apyrofi Moxer nepeMematbes. KosneGanua noj-
BIDKHOTO 3/1eKTpojia NPHBOJAT B ABMKEHHe CONMpHKacalouHecs
C HHM YacTHIBI BO3/lyxa — BO3HHKaeT 3ByKoBas Bosua. Ilo-
ABHXHBIH 3/1eKTPOJ oCYlIeCTBASIET MexaHoaKyCTHYeCKoe npe-
ofpasoBatue,

HA  HOH

Puc. 1. Cxemnl rpomKkoroeopHTeseii:

4 — SAEKTPOCTATANECKHA  rpouioroBopHTeat (M — HenogBmsumf
SAeKTpof; JT — nogpusemi saexTpom; [ — Htcnul[ETpll‘lHﬂiq OfiHO-
TAKTHAR cxeMa; I — audwpepenuuancuan, ApyXTaKTHAA cXeMa; 0 —
BARKTPOMACHETHHA rPOMKOrOBODHTEAL ([ — npocTellman exema)s [1 —
e peNnHATLHAR CXEMA), @ — NMBEEIOITERTpHYecKH i rpc!mﬂi‘c:mpll-
Tel (f — ageKTpoas: 7 — cHAGEHHLE NLE3OMAACTHHME); 2 — TepMo-
HOMHEA rpoumkorosofnTenh (f — BHYTPERNHA anekTpog; 2 — BHemIEHA
WERTPON, 4 — Kpapuenas sdefiwa; 4 — pymop; 5§ — HOHHIHPOBANHE
BOAAYX; & — IBYKOBAA BOAHA)

DNeKTPOMATHHTHH e IPOMKOrOBOPHTENH, B Ko-
TOPBIX HCTONBL3YETCA CHJA, BO3/EHCTBYIOMAS HA SIKOPh M3 MSr-
KOl CTajH CO CTOPOHBI 3JM€KTPOMArH#HTA. DAeKTPOMATHHT MH-
TaeTcsl TOKOM 3BYKOBOIl 9acTOTHl, B CHJIY 4ero Ha sKopb jefi-
CTBYET NEpeMeHHas CHJIa, 3acTaBJasoan LET0 KosefaThed
B COOTBETCTBHH C H3MeHEHHEM ToKa B OOMOTKe 3jeKTpoMar-
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HHTa. Mexanuyeckne KosneGaHnA AHaparMel, JKeCTKo cKpen-
JIeHHON ¢ fKOpeM, CO3JaloT 3BY KOBbIE BOJHbI (puc. 1, 6).

[IbezosneKTpHYECKHE IPOMKOrOBOPHTEJH,
B KOTOpBIX A/s MpHBefielHs B Kojebare/bHOG ABHAKEHHe aHa-
(pparMel HCMOJIB3YeTCH TakK Ha3biBaeMplil OOpaTHBIl MNbe30-
sJekTpHdecKiil shpekr. On COCTOMT B TOM, YTO MIACTHHKH,
BLIpe3aHHule OCOOLIM 0Gpa3oM M3 KPHCTaLIOB HEKOTOPHIX CO-
neil (cermeroBasi, AurHapodocdarT aMMOHHA, KepaMHKa THTa-
nata Gapusi ¥ Ap.), NOA JefACTBHEM NPHJIOKEHHOr0 K HHM 3J1eK=
TpHYeCKoro HampsmeHHs AeopMupyioTcs, B YaCTHOCTH H3rH-
Gatorca (puc. 1, 6). [as rpoMxoropopHTe/edl Haile BCero
NBITAJHCh TPHMEHATh MAACTHHKH H3 KPHCTANIOB CerHeToBOii
CcoJlH, OGpaTHbifl Nbe3osneKTpuyeckuil s(pekT KoTopoil BhIpA-
weH HauGosiee CHJAbHO.

TepMOHOHEHB € TPOMKOroBopUTeaH (HOHO(pOHLI), HC-
noab3yiomue ekt cosganus uonuoro obnaka BOJH3M pac-
KaJIeHHOr0 3JIeKTpoja, HaxoAsulerocs MNOJ BbICOKHM TMOTeH-
upanom. [lyabcauus woHHoro obnaka, NpoHCXoAAwlas NpH
MOJY IAIIHH 3BYKOBO# YacTOTHI BHICOKOYACTOTHOro (Merarepitki)
HANPSKEHHs, NPHAOKEHHOrO K 3J€KTpojlaM, Bbi3bIBAeT Kojie-
GaHHs YacTHIL BO3JY Xa, OKpyKaloulero HolHoe 06/1aKko, TO ecTh
nosBaeHHe 3ByKoBofl Bosnbl (pHe. 1, &).

SneKTpoAHHAMHYEeCKHEe TPOMKOrOBOPHTENH,
HA3bIBAeMBIE YACTO JMHAMHKAMH, TpelcTaBisiomHe coGoi
3/IeKTpoMexaHHueckHe npeofpasoBate/H HHAYKTHBHOrO THIA,
B KOTOPHIX MeXaHHYecKHe KojeGaHHsi AHa(parMsl Bo3OyKiaa-
IOTCSl CHJOH B3auMOJeficTBHSA Mek]y NPOBOAHHKOM C TOKOM
(NpOBOAHMK THTAETCS TOKOM 3BYKOBOMl 4acTOThl) M MOCTOSIH-
HBIM MArHHTHBLIM MOJIEM. :

M3 Bcex mnepeuncjesHelX THIOB I'POMKOrOBOPHTeJEH He
TOJBKO B SBYKOBOM KHHO, HO H B CHCTEMax 3BYKOYCHJEHHH
H 3ByKoBoii HH(OpMaUHH, a TakKe paiHoBellaHHs H TeJeBH-
JeHHSl HAlUJH HCKJIOYHTENBHOS MPHMEHeHHe TOJbKO IpOMKO-
rOBOPHTEJIH 3/eKTpoJHHaMH4YecKoro THna. OTHOCHTeNbHASA NPO-
CTOTa KOHCTPYKUHH, BHICOKHe KadecTBeHHBlE [10Ka3aTesH,
Xopollasi 3JieKTpHYecKas, MexaHHuecKas .H 3SKCIJyaTauHoH-
Hafd HaJeXMHOCTh, CHNOCOGHOCTb BOCMPOH3BOAHTL C MAaJbLIMH
HCKAXMEeHHSIMH CpaBHHTeJNLHO OGoJibllIHe 3BYKOBREIE MOLLIHOCTH
H TepmeTe TNeperpyskH, cnocoGHOCTb XOPOWO TMepeHOCHTD
TeMnepaTypHble H am™ocepHbie BAHAHHA — BOT OCHOBHBHIE
(akTopel, obecneyHBliHe TNPOYHLIE NO3HUHH 3JEKTPOAHHAMH-
YeCKOro rpOMKOroBOPHTE/Sl B pa3fH4YHbIX 00JAacTAX HCNONb:

30BaHHA. Bece octanbHele THNEI OKasaJHCB C HHM HEKOHKY-
PeHTOCNOCOGHb.
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MMomuMo Aenenusi rpoMKOrOBOpHTeJNEll no THNaM SJeKTpo-
akycTHYecKoro npeofpasoBaHHsl NPHHATO pasHYaTe HX MO
cnoco6y H3/yYeHHs 3ByKa H M0 H3JyYaeMoil mojoce 4acTor.

[lo mepeoMy npH3HaKy TPOMKOrOBOPHTENH pasfiefsiiorcs
HA FPOMKOrOBOPHTEJIH NP IMOT O H3JYYEHHA H Py 0O p-,
Hel e rpoMkoropoputeni. Ilo BTOpoMy npH3HaKy TrpPOMKO-
FOBOpHTENH MOryT ObTe WHPOKOMNOMNOCHBMH H
Y3KONOJOCHB MH,

' poMKOrOBOPHTEIIMH NPAMOro H3JYUeHHs NPHHATO HA3bl-
BaTh TAKHEe rPOMKOrOBOPHTENH, roJIOBKAa KOTOPLIX HMeeT jHa-
¢parmy*, HemocpeAcTBEHHO CONMpPHKACAIOULyiocs C OKpYIKaio-
uieft cpefoil, Bo3AyXoM H Bo30OyKaloleli B Hell HENoCpeACTBeH-
HO 3BYKOBhle KoJeGaHHs.

Y pYnopHOro rpoMKOroBOpHTeNs [AHacparma Bo3GyxAaer
KoneGaHHA YacTHIL BO3AyXa Ha BXOJle HEKOTOporo YycTpofi-
cTBa — pymnopa, npejcraBjsiomiero coGofi TpyOy mnepemen-
HOro CceuyeHHsi, BO3pacTaloUlero no oOnpefiefieHHOMY 3aKoHY.
Brixon sToro ycrpoicTBa AIBASIeTCA BTOPHUHBIM H3JydaTeneM,
BO3GYHJAI0MHM KoJlefanus B OKPYHKalouleM BO3JYXe.

[LInpoKOnoNOCHBIMH FPOMKOTOBOPHTENAMH TNPHHATO Hasbl-
BaTh TaKHé I'POMKOrOBOPHTENH, roJIOBKA KOTOPLIX BOCIIPOH3-
BOJHT BCIO TOJIOCY 3BYKOBBIX 9acTOT, TO €CTh OJHOBpPEMEHHO
H HH3KHe M BbICOKHe YacToThl. EcaH rosoBKa rpoMKoroBOpH-
Tesisi BOCMPOH3BOAHT CO3HATENbHO OrpaHHYeHHYI0 noJocy
YacToT (TOMBKO HH3KHE, TOJbKO BHICOKHE), TO OHH HA3bIBAIOTCA
y3KononocHWIMH. , Kak npaBujio, U3 y3KOMOJOCHBIX I'POMKOro-
BOpHTesell HJAH roJoBOK KOMOMHHPYIOT arperat Tak, 4Tobbl
CYMMapHO TOJYYHTh BOCNPOH3BeJeHHe BCeH MNOJIOCH YacTOT.
Ha npakTHke Kak rosoBKH, TaK H I'DOMKOrOBOPHTENH MNpH-
HATO HA3LIBATb B COOTBETCTBHH C HX OCHOBHBIM HasHayeHHeM—
HH3KOUACTOTHLIMH MJH BBEICOKOYACTOTHBIMH (COKpAalleHHO —
H.-4, H B,-4, cooTBercTBeHHO0). CaM JKe arperaT B 3TOM cJydae
HA3LIBAIOT JABY XN OJOCHB M IPOMKOrOBOpHTeJeM* ¥,

B kHHOTeaTpanbHOH 3BYKOBOH anmapartype NpHMEHAIOTCA
SJeKTpoAHHAMHYeCKHe POMKOrOBOPHTENIH KaK MpsAMOro Hsmy-
yeHHs, Tak U pynopuste. lllnpokonosocHsie rpoMKOroBOPHTEH
NPHMEHSIOTCA IHPOKO B NepeiBHXHbBIX KOMIJIeKTax KHHOAmna-
patypel. B cTaumoHapHEIX KOMIJIEKTaX 3BYKOEOCNPOH3BOAAMIEH

* B numeHepHoll NpaKkTHKe KOHYCHYW0 AHadparMy roloBKH npaMoro
H3AY4eHHA NPHHATO Hasweate audwpysopom. IMostomy Kak rosoBkH, Tak
H FPOMKOrOBOPHTENH HHOTJZA HaswBawoT AHQY30OPHBIMH.

** B aurepartype MHOMAA TAKHEe IPOMKOTOBOPHTENH HASHIBAIOTCA MHO-
ro3BeHHBIMH arperatami (HanpHMep, ABYX3BeHHBIA) HAH CACKHLMH aKyc-
THUECKHMH CHCTEMamH,



annapatypel rAaBHeIM 00pa3oM HaULIH NpHMeHeHHe JBYXMnoJoc-
Hble TpoMKoroBoputend. B nocneayouidx riaeax o npH-
MeHSIeMBIX THMAaX rpoMKoropopHresed H HX ocobeHHOCTAX
Oyler pacckasaHo MoApoGHO.

3leck e Mbl paccMOTPHM JIHIIb, KaK pafoTaeT rojoska
SJIEKTPOIHHAMHYECKOr0 THNA H KaKHMH NoKa3aTeJsiMH OLEHH-
BAETCA KavyecTBO rPOMKOr OBOPHTENS.

§ 2. MpuHunn nedcTBHA
FONOBKH FPOMKOTOBOPHTENA
ANCHTPOAHHAMKYECHOrD THNA

JlioGoil rpoMKoroBopHTeNb, BHe 3aBHCHMOCTH OT ero THNAa,
HMeeT JBa 3JEMEHTa: roJOBKY M ofopMJeHHe, TO ecTb TO
yerpoileTso, B KoTopoM (HJIH Ha KoTopoe) paGoTaeT 3Ta roJoB-
ka. OdopmienHe rpoM KoroBopHTeNsi Hrpaer NoAco0HYI0 poJb,

TAK KaK NPH3BAHO TOJBKO YJYYIUIHTh
e AKYCTHYeCKHe ycJIoBHS paboTel npe-
oOpaszoBaTe/si, KaKOBLIM H fIBJIsSIeTCA
cama ronoska. Pabota ronoBkH Jio-
furg . 0Or0  3NEKTPOJHHAMHYECKOr0 IpOM-
KOroBopHTend (NpsiMoro H3aydeHHs
HJIH PYTIOPHOro) OCHOBAHA HA HCMOJIb-
30BaHHH 3JIEKTPOJAHHAMHYECKOH CHJIBI,
JieHcTBYIoliell Ha NPOBOAHHK ¢ TOKOM

" I B MarHMTHOM MoJie.
i [ , PaccmoTpnM, uto Gyser npoHcxo-
fung_ UTH C MPOBOJAHMKOM MpPH NpomnycKa-
| HHH Yepe3 Hero 3JIeKTPHYeCcKoro To-
|$ 2 Kd, eCc/iH MNpoBOJHHK NOMECTHT: B

Mase MarHuTHOM NoJe.

Puc. 2. Tpununn paGots noﬂgpsgg;:;}é{; T AT MATITHREOE
SeKTPOANHAMUMECKOTO POM- MATHATOM, 'y KoT0-
KOFOBOPHTEAS:: poro oJHH nomoc (HanpHMep, cesep-
4 — ot mafimomaTens: Hbiil — N) HMeeT BHAL KpyrJaoro crep-
S HHS, BXOJSILLETO B OTBe -
; pCTHE BTOpO
; ro noJitoca (xpKHoro — S), npeacras-
Jsouiero cofoH MAOCKYIO0 NJacTHHY; paspes TAKOrO MarHuTa
npuBejied Ha puc. 2. B Kpyroeyio wenk, ofpasyemyio noJo-
CaMH (AHaMeTp CTepKH:A MeHbllUe JHaMeTpa OTBepPCTHA), BJONeH
BHTOK H3 NPOBOAHHKA, M0 KOTOPOMY NpOTEKaeT TOK, ceueHHe
NPOBOJHHKA TaKie MNoKasano Ha puc. 2. B cooTBercTBHH C
NPHHATEIM B SJEKTPOTEXHHKE NpaBHJAOM TOK, YXOAAWM oT
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natmonarensi, ofo3HadeH KpecTHKoM (-); TOK, HAYWHi Ha
Hero,— Toukoit (-). Tak, Ha pHCYHKe TOK B BepXHeM cCede-
HHH NPOBOJHMKA YXOAHT OT HaGmojaTens 3a IUIOCKOCTh
yeprexa, B HIJKHEM — HJET Ha Hero Ha-3a IVIOCKOCTH Yep-
TEHAa.

B pesyabTaTe B3auMofielicTBHA MeX1y TEKYIHM [0 mpo-
BOJIHHKY TOKOM H MAarHHTHLIM MOJIeM BO3HHKaeT 3JeKT p o-
AMHaMHYECKas CHJA, CTpeMAllascs BHIGPOCHTb BHTOK
H3 MOJS.

Hanpagaenue jeiicTeus IEKTPOAHHAMHYECKON CHJB, @
cJAeloBaTeIbHO, H CMELieHHE "[JDBEII,’],E{HKH GTIPE,[IEJIEIGTCH H3-
BECTHHIM B 3JIEKTPOTEXHHKe «npasiioM jieBoil pykus*. ITpume-
HSI 5TO MpPaBHJIO, HETPYAHO YOeAuTbCHA, YTO B YKa3aHHOM
npuMepe BHTOK OyJeT CMelaTbcsl K NpaBoMy Kpak MarHHT-
Holt cHcreMel. CoBepllleHHO OYEBHIAHO, 4TO, MeHsif HampapJe-
B TOKa HWJAH MarHHTHOro mojs Ha o0paTHoe H30GpaM<eHHOMY
Ha pHc. 2, Mbl H3MEHHM HanpasjienHe CHJb TaKKe Ha oGpaT-
HOe, W BHTOK HAYHeT nepeMellaTkcsi K JIeBOMY Kpaio 3asopa
MarHHTHON cHcreMel. EciH MBI co3aaf#M BO3MOMHOCTE CBO-
Goaxoro (fe3 TpeHHs O CTeHKH 3a3opa) mepeMelleHHs BHTKa
B 3a30pe, a Yepe3 BHTOK MPOMYCTHM TOK, NepeMeHHbIl no Be-
JAHUHHE M HANpaBJeHHio, TO 9MEKTPOAHHAMHYEeCKasi CHJA,
po3jieiicTBYIONAA Ha BHTOK, OylerT TaKxe nepeMenHoli no Be-
JHYHHe ¥ Hanpasjenuio. B 3ToM ciydae BHTOK B 3asope Had-
HeT coBepllaTh KojeGaTelbHoe JBHMeHHe, MNEPHOL KOTOPOro
GyIeT paBeH NepHOAY NHTAIOUIEro ToKa, a pasMax KosjeGaHHil
GyJeT paBeH BeiHdiie TOKa, AeficTBYoIero B Kax /bl JaHHbIH
MOMEHT.

Ecni Tenepb BHTOK COEAHHHTB JKECTKO C KaKoH-aHOo mo-
BePXHOCTBIO M TPONYCTHTL Yepe3 Hero TOK 3BYKOBOH 4acTo-
Thl, TO KoJieDaHHA BHTKA NPHBELYT B KoJedaTesbioe ABHAKeHHE
H cBAsaHHylo ¢ HEM nosepxHocTb. Ilocaieausisi, nepeMetasich
B OKDYJKaiOUeM BO3JyXe, BLI30BET B HeM KoJieGaHHs, BOCTIPH-
HHMaeMble YXOM HaOmiofarelid Kak 3BYKOBble KoyieDaHusl ToM
HAH HHOI YacTOTHI.

* 310 npasuao raackt: «Ecan TpH nepeulx nansua Jesofi pyKH pac-
CTABHTE MOA NPAMEM YIJIOM, HaNpPapHB YKa3aTeJbHHfl Maftel, No Hanpae-
JeHHID MardMTHR X CHAQBLIX J']'H'I-i“r{. a cp&n[l“ﬁ — IO HanpanJ'.IEHHID TOKA,

1o OoApwioil nanen ykameT Hanpaejene AeficTBYOWEN Ha NPOBOAHHK
CHJIBLY.



§ 3. OcHoBHbie nowasavenu
K2a4ecTBa POMKOrOBOPHTENA

Jlasi rpoMKoropopHTensl, Kak H Jad Ji00Oro APyroro mnp-
OGopa HAH annapata, HeoOXoIHMO HMeThb DPAJ OOBEKTHBHBIX
(H3MepsieMbIX npHGOpaMH) nNokKasareseil, NO3BOJAIIKX onpe-
NeJIHTb €ro KauecTBO HAH CPaBHHTL Mexly coboil pasiHulble
o6pasupl. PaccMOTpHM OCHOBHbI® KayecTBeHHBbIE [0Ka3aTesH
rPOMKOrOBOPHTENS, NPHBOJAA OAHOBPEMEeHHO KpaTKHe Xapak-
TePHCTHKH YCA0BHH HX u3Mepenusi. OCHOBHEle omnpeleneHHsA
H H3MepHTenbHble npouenypsl peraaMedtHposansl [OCTom
16122—70 «['pomkorosoputenn. Meroasl saeKTpoakycTHYe-
CKHX HenbiTandii H H3MepeHHii». [IpumMenuTensHo K KHHoTea-
TpajibHLIM 'POMKOrOBOPHTENAM ¢ cepeudul 1968 u navana 1969
roja B Jononnenne K ykazanuoMmy [OCTy wauusaior nefictso-
BaTh BejoMcTBeHHble HopMaad Hopm-kino 219—67 u Hoph-
KHHO 127 —67, peraaMeHTHpYIOlIHE He NPelyCMOTPEHHbIe B HEM
H3MepHTeJbHEIe Mpolelypsl. ITH e KadyecTBeHHnle nokKasa-
TeJNH, KaK H MeTobl HX onpejeneHns, OTHOCATCA H K roJoBKaM
rPOMKOrOBOPHTeNEH, ec/iH OHH H3MEepAIOTCH  OTASBHO.

Mommoe snekTpuuecKoe CONPOTHBACHHE

[Tonnoe sneKTpHYecKoe CONMPOTHBAGHHE IPOMKOrOBOPHTEJS
ecThb OTHOLIEHHE HANPSMKeHHS HA ero BXOMHBIX 3aMHMax (Kiem-
Max) K npotekatolemy depes Hero Toky. [To cBoemy xapakrepy
OHO FBJAETCH KOMIJIEKCHBIM CONpPOTHB/JEHHEM, TO €CTh COMpo-
THBJIEHHEM, HMEIOUIHM aKTHBHYIO (OMHYECKYID) H PeaKTHBHYIO
(HHIYKTHBHYIO H MKOCTHYIO) COCTaBaslioniHe YacTH. B cpaau
C STHM BeJHYHHA TMOJHOrO 3JIeKTPHYECKOrO CONMPOTHBJAEHHS
TPOMKOrOBOPHTENSl H3MeHAeTCA B 3aBHCHMOCTH OT YacTOThI.
B mpakTHYECKHX YCJIOBHAX JOCTATOMHO H3MEPHTb YACTOTHYIO
3aBHCHMOCTb MOAYJIAl MOJHOTO 3JEKTPHYECKOro CONpOTHBJeE-
HHf rpoMKoroBoputeas |Z|, noayuHs rpadHK H3MeHeHHS
BeJIHYHHBI COMPOTHBJGHHA B omax (puc. 3).

Ecan B cocTaB rpoMKOroBopHTeNs BXOAAT JONOJHHTEb-
Hble 3J1eMeHTbl (pasjesnTenbHblil pUAbTP, cormacy Uil Tpanc-
dopMaTop), To M3MepeHHe MOAYJA NONHOrO 3,1EKTPHYECKOrO
CONPOTHBJAEGHHA AOMMKHO NPOH3BOAHTECA HA BXOAHBIX 3aKHMAX
Beell cxeMbl. B KHHOTeaTpajbHEIX IPOMKOTOBODHTENIIX, KakK
NpaBH/IO, JOMNOJHHTEJbHLIE SJEMEHTH MOHTHPYIOTCS BHYTPH
aKycTHUECKOro oopMients, H KJeMMbl HAH KoJoJKa mojco-
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eHHeHHsA AHHHIT OT YCHJIHTE s ABAAIOTCA BXOAHLIMH 3a:KHMaMH
Beell cxeMbl.

YacTOTHAA 3aBHCHMOCTE MOAYJIS NOJHOIO 3JEKTPHYECKOro
CONPOTHEJEHHS] FPOMKOTOBOPHTENIA NO3BOJIACT:

]) onpeaeiuTh BeJHYMHY HOMHHAJIbHOrO COMPOTHBJEHHA
rPOMKOTOBOPHTe/A, KOTOpOe YKasmlBaercsi B €ro nacnopre
(pupmennoil GHpKe, onHcaHHH, KaTajore H T. m);:

9) BLIABHTb XapaKTep H3MeHeHHsi ero B padoueil noJjoce
YacTOT W OLEHHTH CTENeHb HApYlleHHs JONYCKOB Ha paccorja-
copanie, NPHHATBHIX LA KOMIJEKTYEMOro C HHM YCHIHTENS
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Puc. 3. HacroTHaa xapakTepHCTHKa MOLYAA MOAHOMO
CONpOTHEACHHA TPOMKOTOBOpHTENA:
I —roaopka 4A-3% 2 — roaopka 4A-32 B 33KPLITOM

AL HEE

3) oueHHTb NpPHONHMKEHHO BJHAHWE H3MeHeHHs |Z| Ha
YACTOTHYIO XapaKTePHCTHKY H3Jy4aeMOH TIpPOMKOrOBOPHTENEM
MOUIHOCTH.

HoMHHaAbHOE CONPOTHBJAEHHE IPOMKOrOBOPHTENS ecTh Be-
NHYHHA AKTHBHOrO COMPOTHBJIEHHS, KOTOPBIM 3aMeMlaeTcs
IPOMKOrOBOPHTEb NPH H3MEPeHHH 3JeKTPHUYECKOH MOLIHOCTH,
noTpeG/sAemMoil HM OT HCTOMHHKA CHrHana. B kavecTse H O M H-
HajJbHOTFO CONPOTHBJAEHHS TPHHHMAaeTcs Ha HMeH b
Il e e 3HAYEHHE MOAYJA MOJIHONO 3/JeKTPHYECKOro CONpPOTHB-
JeHHsl POMKOrOBOPHTeNsi B JiHanasoHe 4acTOT Bhllle OCHOB-
Horo pesoHanca. CnejoBaTenbHo, B paboueM JHanasoHe 4acToT
BeJHYHHA MOAYJA TMOJHOTO 3JIEKTPHYECKOro CONpOTHBJEHHSH
Ho/uKHA ObiTh paBHAa HaM GoJibllle HOMHHAJIBHOrO CONPOTHB-
jJeHns rpomKoropopuTens. UYem Menbile ypenudende |Z|,
TeM MeHbllle NoTepH H3Jydaemoil FPOMKOrOBODHTEJNEM MOLIL-
HOCTH M TeM MeHbllUe HCKa)aerTcsi BOCHPOH3BOJAHMLIH HM 3BY-
KoBoi curuas. [Mosromy, cpaBHHBas rPOMKOrOBOPHTENH MEHAY
co0oi Mo XapakTepy YacTOTHON 3aBHCHMOCTH MOAYJ Sl HX moJ-
HbIX S/IEKTPHYECKHX CONpOTHBJeHHH, MOXHO cpasy mnpeicka-

3aTb KauyecTBO WX paforel. YKazaHHoe OGCTOATENLCTBO CBA-
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3aHo ¢ OCOGEHHOCTAMH CXeM OKOHEeUHBIX KacKaJloB YCHJIHTe-

nel, Kotopele 6y yT HaMH Gosiee MoApoSHO PACCMOTPeHk! B Of-
HOH H3 MOCJeNYIOWHX Ijas.

Homunans hbtii {'nocnpnuannnumuﬁ) AMANa30H 4YacToT

ST0 AHANa3oH 3BYKOBBIX YacCTOT, KOTOPBI MOXKeT s(dek-
THBHO BOCIIPOH3BOAMTBCS IpoMKoroeopureneM. [las onpefe-
JIEHHA HOMHHanbHOTO [AWANA30HA 4YacToT rpOMEOroBOPHTENS
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Pue. 4. Yacrotnas xapaktepHcTHKa roqosku 4A-28
(B axycruueckom skpane 1,65<1,35 )

HEOOXOAHMO H3MEPHTh ero HYacTOTHYIO XapaKTePHCTHKY H ycTa-
HOBHTb (HJH 3HAaTh H3 HOPMATHBHHIX AOKYMEHTOB, HanpH-
Mep, TeXHHYECKHX YCJIOBHIT) ZONYCK HA YACTOTHbIE HCKAMEHH.
Hacrornasa XapakTepHcTHKA rpoMkorosoputenst (puc. 4) ecthb
rpapuueckoe Bhipaxende 3aBHCHMOCTH BeJHYHHB 3BYKOBOTO
AaBJIEHHS p, PA3BHBAEMOro rpOMKOTOBOPHTE/EM, OT YacTOTHL.
Jdasi ynoGersa mocTpoeHHst rpadika 3Tolfi 3aBHCHMOCTH 3Ha-
HEHHA WacTOTHl B repuax (24) mo ropH3oHTaJbHON OCH (OCH
abcuHce) H BesIHYHHA JaBJeHHs B JelHGenax o BepTHKa/b-
HOI OCH (OCH OpPIHMHAT) OTKJALLIBAIOTCA B JorapHpMHYeCcKHX
macwitabax. Tlpy HeOGXOAMMOCTH MOMKHO BMECTO 3HAueHHsS
SBYKOBOIO JaB/IeHHs] B OTHOCHTEJbHBIX eIHHHUAX — JelH-
Gesnax (d6) — nyTeM HecsOMHOro nepecyera NOJAYYHTH BejH-
YHHY pa3BHBaeMOro rpoMKOroBopHTeseM JIaBJeHHda B abco-
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HEKTOH H

MOTHEIX  SMHHHIAX: (e (;,T) *. bBonee nox-
poGble cBefleHHs 06 yKa3aHHbIX eHHHLAX IPHBOLATCA B [Tpu-
JoxeHHH, KyJla Mkl H OTCBHLIAEM HHTEPECYIOLErocd 3STHMH
BOMpocaMH YHTaTe s, .

Boaspamiasch K puc. 4, Mbl BHIMM, 4TO BeJHYHHA DA3BH-
BAEMOTO TPOMKOTrOBOPHTENEM 3BYKOBOTO JaBJeHHs pasHas
HA PasHEIX YacTOTax, YBeJHUHBAfCh HA OPHUX (NHKH) H pe3Ko
yMeHbIIAsCh HA APyrux (npoBaiwy). Ecam jomyck Ha wacTor-
Hple HeKayeHus paBeH Beanunne N 00 (na npakTHKe BeJqHYH-
Hy N OGLIMHO HA3LIBAIOT HEPaABHOMEpPHOCTHhIO Hac
TOTHOH XapaKTepHCTHKH), TO, Halild Ha YacTOTHOH Xapakre-
PHCTHKE TOYKY C MaKCHMAJbHLIM 3HA4YeHHeM p (ToukH / Ha
pHc. 4), OTKJIaJBIBAIOT OT Hee BHU3 Besiuuny B N 06 (Touka 2
na puc. 4). Ilpoos 3 TOUKH 2 JHHHIO, Napase/bHYI0 OCH
gacToT, Noayyalor Toukd 3 u 4 (cMm. puc. 4), B KOTOpBIX OHa
nepecekaer rpaduk dYacToTHOH xapakrepucTHKH. CinejoBa-
TeJbHO, HOMHHAJBHBIA JHANA30H 4acTOT NpH HepaBHOMep-
nocth N 96 Gyjer mpocTHpathes OT TOUKH J, HasbiBaeMoil
HUMHell rpaHHUYHOHNH YacToTOMH [y, M0 TOUKH 4,
HasmBaeMoii BepXHelfh rpaHMuYHOH YacTo-
TOoH fa

ECJ]H Ke [0 Ka KHM-J1H00 NpHYHHAaM He H3BeCTEH JONYCK
HA YacTOTHREIE HCKAMXeHHs, TO BeJHYHHA HEPHBHUMEPHUCTH
4ACTOTHON XaPAKTEPHCTHKH M HOMHHAJbHBI JHANA30H MOTYT
GbITh OTpe/eieHsl cnocoGoM, NokasaHHsM Ha puc. 5. Ha rpa-
{pHKE OTMeUaTCed TOYKH MAKCHMAJBHOIO H MHHHMANBHOIO
3HadeHHA 3BYKOBOro gasjeHHs (rouku I u 2). PasHocTb Mexay
BeJHUYHHON P, H Py, B AelHGeNax jact sesuuuny N, a nepe-
cedyeHHe JHHHeH, npoxoAsauieil depes Touky 2 rpaHka (TOUKH
3 u 4), onpeleaut 3HaveHHs [y H [y, TO ecTb HOMHHAJBHBLIN
AuanasoH 4dactoT. B mpaKTHYeCKHX YCJOBHAX NpPH omnpeje-
NeHHH HOMHHAJBHOTO JHANa3oHA YacTOT NPHHATO HCKIOYATh
MHKH ¥ NPOBaJbl HAa YacTOTHOH XapaKTepHCTHKe, LUMPHHA Ko-
TOpHIX y OCHOBaHH M e H ee ofHolt BockMofl okraBbl. Ilpo-
BefleHHble SKCONepHMeHTHl NOKasaiH, 4YTo 4eJjoBeueckoe YXO

* lo pBefleHHs B MPaKTHKY MexayHapoaxofi cucremnl egunuu CH
AHHAX
Be/IHYMHA 3BYKOBOrO AaB/eHHA H3MePAJach B o e H Hasbl-
panack «Gaps. CooTHOIEHHe MeR(1y CTapoll H HOBOH CHCTEMOH onpeleneHHs
EAMHHIL 3BYROBOTO JaBAEHHA TaKOBO:

Gap . H
lﬂm_l‘“t'
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He pasnuvaer CTojb y3KHe Mo WHPHHE YBeJNHYCHHS HAH YMeHb-
IIEHHA JaBJeHHA. - :

Yacrotnasi xapakrtepHcTHKa TpOMKOroBOpHTENs H3MepH-
€TCS1 B YCJIOBHAX CBOGOAHOIO MPOCTPAaHCTBA B ONpefeseHHof
(puKcHpoBanHOl TOuKe, Jexkallell Ha ero aKycTHYecKoil OCH,
NPH MOABENCHHH K HEMY CHHYCOHJAJbHOTO 3JEKTPHYEeCKOro
CHrHaja, H3MeHsIOIerocs Mo 4acToTe H ¢ MOCTOS HHLIM 10 BeJIH-
YHHE HanpsKeHHeM. 3anich YacToTHON XapaKTepHCTHKH mpo-
H3BOANTCS CrelHaNbHON H3MepHTenbHOl annaparypoit. Homu-
HaJIbHbI JHANA30H YacTOT NO3BOJAET ONPENENHTb KaYecTBO
TPOMKOTOBOPHTE/S, TaK KaK YeM oH WHpe, TeM GAHMKe ero Boc-

ApoHsBefieHie K wuatypanbHoMy. OJHoBpeMeHHO BeJHYHHA'

HepaBHOMepHocTH N XapaKTepH3yeT BepHOCTB BOCTIpOH3Be-
JEHHs, TO ecTh NPHOAHIKEHHE K HeHCKaxeHHOH mnepenade
BCEro CnekTpa 4acToT, COlepHalHxcs B HCXOMHOM MaTepHane.
Hakonen, snas seanunnst f, u f, — rPAHHYHEIX YACTOT HOMH-
HaJbHOrO JHanasona,— MOXHO ONpe/leHTs, cajaHCHpOBAaHA
AH  HACTOTHAS XapaKTepHCTHKA TPOMKOroBOpHTeas. OnbT
noKasan, 4YTO ecAH NpoHsBefenue f, - f, cocTaBaser 3nave-
HHe B npenenax 500 000--650 000, To y caymwareas He cospa-
€TCsl BOedYaT/ienHa pasbaiaHCHPOBKH B 3BYYanHH. MupiMu cao-
BAMH, y HEro He CO3JAeTCs BrieYaTJieHHs NpeofNajaHHA 3By-
HaHHs BHICOKHX (pe3Koe) HaM HH3KHX (GyGHeHHe) 4acToT.

CpenHee cTaHgapTHOE 3BYKOBOE AaBJeHHe

70 cpellHeKBaApaTHYHOE H3 3HAYeHHI 3BYKOBOrO NaBaeHHs,
Pa3BHBAEMOTO rPOMKOrOBOPHTEJIEM Ha ero paGoveii ocH Ha pac-
CTOSIHHH 1 M OT paGoyero ueHTpa NpH SJIEKTPHYECKOH Mo~
HOCTH, paBHo# 0,1 em, Ha Tex M3 YacTOT (MM B Tex H3 moJoc
Co cpenHMH uactoTamu): 16; 20; 25; 31,5; 40; 50; 63; 80:
100; 125; 160; 200; 250; 315; 400; 500; 630: 800; 1000; 1250,
1600; 2000; 2500; 3150; 4000; 5000; 6300; 8000; 10 000;
12 500; 16 000; 20 000*, koTopwie BXOAST B HOMHHANbHKI Yac-
TOTHbIfl JHAaNa30H rPOMKOrOBOPHTEJSI. Cpennee crangapruoe
SBYKOBOE [aBJIEHHe SBJSETCS BaMHBIM KaYeCTBEHHBIM NOKa-
3aTejieM rpPOMKOrOBODHTENS, ONpelensiomuM pheKTHBHOCTE
ero paboThl.

YKasaHuHele Bbille OrpaHHYeHHS HEOGXONHMbI Ana TOro,
4TOObl MOXKHO GblIO CpPaBHHBATH JaHHble, MOJYyYeHHbE MpH

* 91 uacToth HopmHpoeans TOCToM u NPHHATH B MENCAYHAPOAHOMN
npakTHKe. YroGu ne noeropaTtuCH, Aatee Mu OyIeM STOT pAa  HasHPBaTh
HOPMHPOBAHHEIM PRJIOM YacToT.
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HIMEpEHHH TIDOMKOroBOPHTENS pas/HYHEIMH OpPraHH3aLHAMH
HIH NOJYYEHHblE NPH H3MEPeHHH Pa3HBIX IPOMKOroBOpHTeei.
Huixe Mbl paccMoTpHMm ycaoeus, B KOTOPHIX JOJKeH H3Me-
PATBHCA 'POMKOTOBOPHTENb, H BBISICHHM NPHYHHBI, TpeGyIomHe
MECTKOH HX perjameHTalMH. 3ech ke OCTAHOBHMCS TONBKO
Ha OMHOH OCOGEHHOCTH: NOYEMY HOPMHpYeTCs BeJHYHHA
3eKTPHYECKOl MomAOCTH? Mbl yaKe roBopHJH, uTO COBpeMeH-
HBIE CXEMbl OKOHEYHBIX YCHJIHTeNell ofecnedHBaloT TOCTOAH-
CTBO HANPAMEHHS, HECMOTPS Ha H3MeHeHHe BeIHYHHLI CONMPOTHB-
aenns Harpysku. Ecam otGHpaemas oT ycHAHTenst MOMHOCTH
HEBEJIHKA, TO STO yCJOBHE Bhiflep)KHBAeTCA B WHPOKHX Mpee-
JaX, H BHIXOAHONH CHrHAJ He HCKAaMaeTcs.
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Pue. 5. Yacrornas XapaKTepHCTHKA TpOHKDI‘OBOpHTEJIH- 30A-68

Kasanoce 6bl, 4To mocratouno HOPMHPOBATL BeJIHYHHY
PLIXOJHOTO  HANpPAMERHs, NOABOAMMOTO K TPOMKOrOBOPH-
TeJlfo, YTOGhI MOJIYYHTL MOC/Ae H3MepeHHs H pacdera BeJIHYHRHY
CPELIEro CTaHlapTHOro 3ByKOBOro AaBienusi. Takoe mpesno-
MenHe Obo Gbl NPaBHIBHO, ecJH Obl Bee I'POMKOTOBOPHTENH
MMEIH ONHHAKOBOE 3HAueHHe HOMHHAJBHONO COMPOTHBJACHHS
H H3MeielHe ero BeJHYHHL N0 YacTOTe TaKkKe GuIO Ghl OIHO-
THIHEIM. Ha npakThKe e 3roro He MPOHCXOAHT, H TaKOH Me-
TOA H3MEDPEHHH JIErKO MOMKET NMPHBECTH K OWHMGOYHOI OlleHKe
KayecTBa rpoOMKOrOBOpHTeNsl.

PaceMoTpuM TaKoli npHMep: NpeinookuM, UTo GuIH HaMe-
PEHbl JiBa rPOMKOTOBODHTe/S H BeJHUHHA 3BYKOBOTO jaBJie-
HHA OblIa NOJyYeHa ONHHAKOBOIL. HagecTHo, uTo HOMMHANBHOE
CONpOTHB/IEHHE Y BTOpPOro IPOMKOroBopuTens OGoablle, Yem
Yy nepeoro (£, > Z,). Tak KaKk BeNHYHHA NOABOAHMOTO K HHM
SJIEKTPHUECKOro HanpsikenHs Gwna oguuakoa (U = Uy =
= U,), 10 notpe6rnernas Broprm TPOMKOTOBOPHTENIEM 3J/IeK-
TPHYECKas MOMHOCTE GbiIa MeHbIle, 4eM y mepBoro (P <
< P,,). BenoMuum, uto FPOMKOrOBOpHTENs  fBJISIETCS  Mpe-
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ofpa3zoBaTesieM MoJABeIeHHOf 3NeKTPHYECKOH MOUHOCTH B aKy-
CTHYECKYIO H YeM Bhillle BeJIHYHHA H3JAYUYCHHOH HJH aKycTHYe-
CKOM MOIHOCTH, TeM GoJkllle H 3BY KOBOE JABJIeHHE. QOueBuHO,
B JaHHOM cjydae 3(xpeKTHBHOCTL BTOpOro IpeobpasoBareis
(rpoMKoropopuTesisi) Beille nepeoro. A NpH BEIOPaHHOM HaMH
KPHTEpPHH Mbl Obl OLEHHJIH HX OJHHAKOBO, TO €CThb cjleiann Gbl
oIHOKY. HopMHpY$ ke BeJH4HHY 3/JeKTPHUECKOH MOILHOCTH,
Mbl 718 Kamaoro H3MepsieMoro rpoMKOroBOPHTENs JOJIAKHBE
ONpele/uTh BeJHUHHY TMOJBOJHMOro K HeMYy HanpfimeHHA

(U, =V Ps+ Z), TO €CTb aBTOMATHYECKH BHEeCTH NOMNpPaBKY
Ha ero ocoOGeHHOCTH Kak npeoGpasopartess. TonbKo Torja no-
JyYeHHBle 3HAYEHHS1 3BYKOBOro AaBjeHdsi GyAyT xapaKT]e_'f]H-
30BaTh 3(peKTHBHOCTL pafoTel POMKOrOBOpHTesA. LIpH
H3MepeHHAX MoryT OwiTe cayuyad, Korjja paccrosiiie oT
Mukpodona o rpoMkoroeoputens Goabwe 1 m. Touno Tak xe
H 3JIeKTPpHYeCHad MOULHOCTh, nojgeleHHad K FPQMHDPDBGPH'
TeJI0, MOKeT ObITh MHOro Goablue ykasaunoil Beune (0,1 em).
B sTHx caydanx cHadasa NPOH3BOAHTCA Nepecuer HamepeHHoM
BEJTHYHHEI 3BY KOBOrO JaBJeHH:A K TOMY €ro SHAYMEHHIO, KGTGPDE
HMeslo Obl MeCTo MPH CTAHAAPTHBIX YCJOBHAX H3IMepeHHH.
TosabKo nocJie Takoro nepecueTa onpeiensercd BeJHYHHA CTaH-
IAPTHOrO 3By KOBOrO JaBJIeHHS,

INeKTPHHECKAS MOLWHOCTD

3T MOIIHOCTh, pacceHBaeMasi Ha AKTHBHOM CONPOTHBJIEHHH,
paBHOM MO BeJIHYHHe HOMHHAMBHOMY CONPOTHBJAEHHIO rpoMKQ-
FOBOPHTENS, MPH HANDSMEHHH, PABHOM HAMpsIKeHHIO HA ero
33HMAX. JNeKTPHYeCKas MOIIHOCTD MOMKeT ObiTh BbMHC/JEHA
Mo HOMHHAJABHOMY CONPOTHBJEHHIO TPOMKOrOBOPHTENS H
cpe/HeKBapaTHYHOMY 3HAYEHHIO HATIPAXKEHHS.

JIig KHHOTeaTpalbHLIX TPOMKOroBOpHTesiell 3aHOPMHpO-
BaHO [Ba MNOHATHA EﬁEHTPH'-lECKﬂﬁ MOIITHOCTH.

HOMHHaJAbHAad MomHOCTH (Py) — 30eKTPH-
yecKas MOULHOCTb, MNPH KOTOPOH rpOMKOrOBOPHTENE MOMET
JJIHTENbHOe BpeMA paGoTaTh 0e3 MeXaHHYeCKHX HJH SJEKTpH-
YecKHX MOBPEXIEHHI H NpH KoTopoil obmHil KoajupHuHeHT
HeJTHHeHbIX HCKaXKeHHH (MAn ux oOulHil ypoBeHb) He NpeBoc-
XOAMT 3HAYeHHl, JONyCcKaeMblX TEeXHHYECKHMH YCJOBHSIMH
HAH HHBIMH HOPDMATHBHBIMH NOKYMEHTaMH,

MaKCcCHManbHasg MowWHOCTSb (Py) — snektpu-
YyegcKasag MOUHOCTE, YHa3pBacMan B nacnopre roNoBKH, MHKCH'
MajibHAsl MOIHOCTL ecTh HauGoAblUAs HEHCKAXKeHHas Moll-
HOCTb YCHJIHTeJi, NMPH IHTAHHH OT KOTOPOro rpOMKOrOBOPH-
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Telb MOXeT JnHTeNbHoe BpeMsi paGoTaTh Ha OGLIYHOM mipo-
rpaMMHOM MaTtepHane 0e3 MeXaHHYeCKHX HJH 3JeKTPHUeCKHX
NoBpexIeHH I,

H3 npuBesteHHBIX onpefenenuil CaeIyeT, 4TO CaMH MOHATHA
ABYX rpajauHii 3JeKTPHUECKOH MOUIHOCTH YCJOBHBI, H3 HHX
nepeoe (HOMHHAJbHAA) HeOOGXOAHMO A paspaGoTYHKOB H
HCTIpITaTedieli, a BTopoe (MaKCHMAaJbHAsS)) — /1S PAKTHYECKOTO
HCTNIOIb30BAHHA MPH  KOMIJIEKTALlHH TPOMKOrOBOPHTesiell M
yCHJIHTeNel,

HeusGesxHOCTB TaKoii YCJMOBHOCTH CTAHET NOHATHA N3 cpae-
HeHHA H3MepHTeJbHOro H pabouero cHrhiasnoB. B nepeom cay-
4ae K rpOMKOrOBOPHTEJIO MOJABOJHTCH BCerjia CHrHaJg onpeje-

- -

Puc. 6. Ypasnerpaumsl curiafon (H3aMepHTeJbHHX H peanbHEIX):

a — cunyconganenedl; 6 — Genwdl wys; & — mencknll rogoc (nemne); & —
OpKECT]

JIeHHOH (hopMbl (cHHycoupanbhbifi wan mwymopoii). [Tpumenn-
TeIbHO K TAKOMY CHrHaay JefCTBHTE/bHBI NMOHSTHS, NpHHA-
ThIE, HANpPHMEp, B 3JIEKTPOTEXHHKe, a BeJHUYHHBEI MoIiHoCTel
ONPEALJIAIOTCS SHEPreTHYECKHMH Co0GpaKeHHSAMH. NeKTpH-
YecKHil CHrHa/, NOABOAMMbI K FPOMKOTOBOPHTENIO, B peaJib-
HBIX YCJIOBHAX HMEET CJIOKHYIO (JOpMY, COOTBETCTBYIOILYIO
dKyCTHUECKOMY mpolueccy, sanucaHHoMy Ha (oHorpamme.
Hast cpaBHenns, Kak npuMep, Ha phHc. 6 NoKasawbl (popMei
TAKHX CHTHAJOB.

XapakTepHoil 0CO0eHHOCTBIO PeaibHOrO CHIrHAMA SIBASETCS
HEeMpepbiBHO® H OYeHb OLICTPOE BO BpeMEHH H3MeHeHHe ero
YPOBHSI H 4acTOTHLIX cocTaBasiomux. Kpome Toro, uspectHo,
YTO y peasibHHIX HCTOYHHKOB 3BYyKa H3Jy4aeMmasi HMH Mol
HOCTDb He OJIHHAKOBO pacnpejiesiena 1o cneKTpy uactot (pue. 7).

HTOre npH padoTe OT peanbHOro cHrHaja (ero MPHHATO Ha-
3LIBATE HPOFPEMMHIJIM MEITEPHEUIDM) SJeKTpHYeCcKas MOULHOCTD,
NMOABONHMAS OT HCTOMHHMKA NHTAHHA K TIPOMKOrOBOPHTENIO,
HETIPEPLIBHO H B caMbIX Pa3HOOOPA3HLIX COMETAHHTX MeHSeTCs
MIHOBEHHO MO BeJIHYHHE OT OYeHb MaJLIX A0 OYeHb GOMBIIHX
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3uavenuit. [lpumenenne npHHATLIX B 3JEKTPOTEXHHKe MpaBui
ofnpefeNeHHs: MOLWHOCTEll B TAKOM CHrHaje TepsieT NpaKTHYe-
cKuit cMpics. TlosToMy ponyckaerca YcJOBHOCTb NOHATHH, A5
MOACHEHHS KOTOPOH paccMOTPHM OAHH NpPHMEp.

OTHolleHHe MHHHMAJBHBIX W MAaKCHMAaJbHEIX (NHKOBLIX)
3Ha4YeHHHl MOUIHOCTH B CHrHaJje Ha3LIBAOT ero N H K ¢ a K-
To p oM. [laa coBpemennofl xopoweii GOHOrpaMMel BeJIHIHHA
nHK(akTopa Momxer focturath 10. OTHolueHHe 3JeKTPHYLCKHX
MOIIHOCTell paBHO KBajpaTy NHK(paKTOpa, TO ecTb MOMKeT Co-
cTaBaAThk BesqiHuHHy 100, Y nydiwero xe coBpeMeHHOro KHHO-
TeaTpaJbHOr0 TrPOMKOTOBOPHTENH OTHOLUEHHE Mexly HOMH-
HaJBHOM M MaKCHMAaJbHON MOLULHOCTSIMH He MpEeBblldeT 3Haue-
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Puc. 7. CpeanecratHcTHYecKHe CNEeKTPH MAKCHMAJbHBIX 3Ha-
QeHHA MOULHOCTH:
p (w) — MAOTHOCTE BepOATHOCTeR; Ogs — COOTBETCTRYET SHATCHHIO MOLL-
HOCTH B I.IIII]I-‘HU! nonoce

HHST 2 H TIPH 5ToM OH paGoraeT BhnoJHe HopMmanbho. CneloBa-
TeJAbHO, NPHHATHIE ONpefesieHHs STHX MOLLHOCTEH YCJOBHBI,
00a OHH SIBASIIOTCS HEKOTOPLIMH YCJOBHO (PHKCHPOBAHHBIMH
YPOBHAMH nNHKoBofi MomuocTH. [TepBelii M3 HHX yCTaHABIH-
BaeTcd, HCXOHfA H3 TpeGoBaHHH Ha JOMYCTHMYIO AJs JHaHHOTO
KJlacca rpOMKOrOBOPHTENA BEeJAHUHHY HelHHeHHbIX HeKaxeHHH,
Bropoii yposenb Takxke AojukeH ObTh onpefesen s obecre-
JeHHA [-IH,IIE}KHDﬁ paﬁDTblPT]}DMKD]‘GBDpHT&ﬂH B 3KCIOAyaTalHH,

[Tostomy oTHOLIEHHE Ff' HaspBalOT Ko3hpHUHEH -

0
TOM HaJeXMHOCTH TrpoMKOrOBODHTEJ.

KoaddHuneHT mnoJie3Horo AeHcTBHA

HomuHanpHeli Kos(xpHUHEHT mnojiesHoro JeficTBHA —
K. 1. l. — §BJsieTcs Ba)KHeALHM napamMeTpoM, onpeeisioiiHM
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a(PeKTHBHOCTb  3JIEKTPOAKYCTHYECKOTO npeobpasoBaHua, H
ONpeJeseTcs Kak OTHOIIeHHe H3NYYeHHOl aKycTHYecKoil Mo
HOCTH HP‘* K NOABEIEHHOH 3JeKTpHYecKoil Momuoctd P, B 3a-
OAHHOH NOJOCEe YacToT:

K. . A =5~ 100 %.
3

-

Bennunna K. n. 1. xapakTepHsyer, Kakyio A0/io H3 noiBe-
Aol K rPOMKOTOBOPHTEJIO 3/IeKTPHYECKOH MONIHOCTH OH
MpEnpallaeT B MOMe3HYIO — 3BYKOBYIO. 3HaHHe K. M. J. rpom-
KOTOBOPHTE/IA TOTO HJIH HHOrO 00pasua nosBoJHAO Gl cpasy

wnd, fF £nd, %,
[} | [ ]
1 . 1w
T
/] F v
ar
J Lt

“—f g0t

50 I L ey
& & 1M 20 AW j0 2000  SA0 1000 20000

Puc. 8. Yactornan xapaktepHcrika K. m, 4. roqioBKi 4A-28

ONpPEAeNHTDb, KaKol M3 HHX SIBASeTCS JYYIIHM, TO eCTh KaKoil
H3 HHX GOJBIIYI0 YACTb S/MeKTPHYECKON MOLIHOCTH rnpespa-
LlaeT B 3BYKOBYIO. ) .

Jo nocsieaHero BpeMenH B nepedde KauecTBeHHIX noKasa-
TEJIEl rpOMKOrOBOpHTE/IS BeHYHHA K. 1. A.-OGBIYHO He YKashi-
BajldCh, TaK KaK CylleCTBOBABLUAS MEeTOAHKA TpeboBana psija
CAOKHBIX H3MEDEHHIl H rPOMO3JIKHX MATeMaTHUeCKHX BhiYHC-
7elnit. B nactosnee BpeMs B NpakTHKY H3MepeHHl KHHoTea-
TPaJBbHBIX POMKOrOBOpHTeJell BBeleHa Gonee y[oGHAas MeTo-
AHKa, ¢ KOTOpOif Mbl BKpaTIe NO3HAKOMHMCS B caepyoued
ri1aee. Ona TpeGyer NONOJHHTENLHOrO creuHansHoro oGopy fo-
BaHH#A, HO 3aTO NO3BOJAET JOBOJLHO NMPOCTO HAHECTH Ha Yac-
TOTHOM GJ1aHKe XapaKTepHCTHKY K. II. I. HCIIBITYEMOro rpOMKo-
roBoputens (puc. 8). B rpaduueckoMm npexctasiennH yacTor-
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HAf XapaKTepHCTHKA K. 1. J. OUeHb MOXOKA HA UACTOTHYIO
XapaKTepHCTHKY 3BYKOBOTO JaBJeHHf (CM. PHC. 4 n 8), xora
OTJIHUALTCA BHIOM X043 CﬂMUI’[ XapaKTePHCTHKH, TaK KaK
H3MepsieTcsl TOABKO C MOMOULBIO MOJIOC WYMOBOrO CHrHasa.

[Mo amajorHu ¢ pasee NPHHATHIM ONpeie/eHHeM KauecTBeH-
HBIX TlOKasare/eil IPOMKOrOBOpHTes, NPHBOAHMBIX B €ro
TeXHHYecKoll MOKYMeHTalHH, BuiGpaH cpejHH#l HOMH-
HadbHB A KOSGGOHUHEHT NMONE3HOTro Aeil
CTB H s — cpelxee apHmernyecKoe H3 3HaYeHHH HOMHHANbL-
HOTO K.M.J. HA TeX H3 noJjoc co Cpﬂ,ﬂ,llHMH YACTOTAMH IH}[}MH:
poOBaHHOro Psfa YacTOT, KOTOPbie BXOISIT B HOMHHAJbHBIH
JAHanasod Yactor. Beanuuna cpeiiero HOMHHANBHOTO K. II. ;61.
MOXKeT ObiTh VKa3aHa B JlelHGesax WJH TNpolieHtax (cM. Tabd-
nuny nepecdera B [Tpunoxennn II). OObiuHO ee yKasbiBaOT
B Jennbenax, TaK Kak 3Ta BeJIHYHHA NPSMO MOMKeT OuiTb noJy-
YeHa H3 YacTOTHOH XapaKTEPHCTHKH K. 1. 1., OpAHHATH rpa-
(puka Kortopoil HMeloT JelHOeNbHYIO LIKaJy.

MckakeHHs B rpOMKOrOBOPHTENSX

OnuuM K3 BaKHelllUHX NoKasareneil, NO3BOJAIOUIHX oOle-
HHBaTb KayecTBO TIPOMKOTOBOPHTENS, SBJseTCA BelH4YHHA
BHOCHMBEIX HM HcKamenuil. OTcyTcTBHE HCKaMKeHHH B IPOMKoO-
ropopHTese o3Hauasno Obl NOJHOE COOTBETCTBHE CHrHana, mo-
JJAHHOTO Ha ero BXoJ B BH/E HANpPHAMKeHH:H 3“By|{oam‘f£ YacTOTHI,
C CHrHAMOM Ha ero BeIXO[e, TO ecTh 3BYKOBOH BOJIHOH. Ouaunaxo
npakTHYeCKH NPOHCXOJfllee B IPOMKOrOBOpHTEse npeobpaso-
BaHHe MepBOHAYA/bHOTO CHrHajla B TOH HJAH HHON Mepe HCKa-
Haercs.

Kak u Bo Besikoit apyroff cHcTeMe, B TPOMKOIOBOPHTENAX
NPHHATO Pa3JHyaTh JBe OCHOBHbBIE KaTeropHH HCKaMeHHIl:
NuHefHHbEe H HeAHHeHHbI &

B pesyabrare JHHEHHBIX HCKaXX€HHH TIPOHCXOAHT Hapyiue-
HHe COOTHOIIeHHS AMIOJHTYH A paale‘[HbIX no Hactore Co-
CTABASIOWMX CHrHAna. B rpOMKOroBOpHTENSAX STH HCKaXKeHHs
BLI3BIBAIOT H3MEHEeHHs TeMOpa 3BYYaHHA roJIOCOB H HHCTPY-
MEHTOB, YXy/uleHHe pa3dopuHBOCTH peyd H T. M.

B pesyabTate HeJHHEHHBIX HCKaX{eHHHl B BOCIpPOH3BOAH-
MOM CHIHaJie BO3HHKAeT Pl COCTABJSIONHX, OTCYTCTBYIOUHX
B MCXOJHOM CHrHaJe. 3TH HCKaMeHHs NPocJyHBaOTCH B BHIE
XPHNOB H jpeGesaHuii, CONPOBOKAAIOUINX 3BYYaHHe.

K uncay aHHelHBIX HCKaXKeHH OTHOCATCA YaCcTOT H Bl @
HCKaXeHHs, KOTOpble XapaKTepH3yioT H3MeHeHHe Ko3d-
¢HupHenTa nepejaud rpoMKOrOBOPHTENA.
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PaccMOTpHM eille pa3 XapaKTepHCTHKY TPOMKOrOBOPHTEJs
(cu. puc. 4). Mbl yiKe mondepKHBa/i, 4TO NPH CHATHH XapaKTe-
PHCTHKH Ha 3aXHMaX TIpDOMKOrOBOPHTENS MNOAAEPKHBACTCA
CTPOroe MOCTOSHCTBO HAnpsiKeHHd Ha Bcex 4actorax. [lpw
OTCYTCTBHH YACTOTHEIX HCKaKeHHil XapaKTepHCTHKa MNOJKHA
Gbia Obl BRIMIANETh, KaK npsiMas JHHHS, napanjeikHasi OCH
abcuuce. Hanuuue e Ha Hell NOABEMOB H NMPOBAJIOB MOKa3bi-
BAET, YTO OJHH YacTOTHl HJIH IPYMNNbl YacTOT BOCHPOH3BOAATCH
FPOMKOrOBOPHTEJIEM CHJbHee, [Apyrue — caadee.

Bennunna wnckamennii xapakrepuayercas auauenuem N—-
HEPABHOMEPHOCTBIO YaCTOTHON XapaKTepHCTHKH, BhIpaKeHHOM
B feundenax. O6 onpepenennd Beaudunsl N 0 CBA3H MemKAY
HEI0 H BOCNPOH3BOAHMBIM TPOMKOrOBOPHTEJEM JHANA30HOM
HacTOT Mul MOAPOOHO FOBOPHJIH paHee.

Heannuneliime HekaKenus B rpOMKOTrOBOpHTE-
JIX 4allle BCero CBA3aHbl ¢ aMIINTY I0H CMellleHHs MoABHKHOM
cHCTeMbl ero rojoBk. [MTostomy Mx uHorma maswBaloT amnu-
TYAHBIMH HCKaXeHHSIMH, YTO He COBCEM TOYHO, TaK KakK [o-
C/IeJJHHE MOTYT BO3HHKATb H B JHHeiHON cHCTeMe.

Kak ywxe ykasmsanoch, HeaHHeliHble HCKAMeHHS rpoMKo-
FOBOPHTE/IS NMPHBOASAT K MOSBJIEHHIO B BOCNPOH3BOJHMOM HM
3BYKe MOCTOPOHHHX YaCTOT, OTCYTCTBYIOUIHX B MOABEAeHHOM
K ero saxuMam cursane. Ecan K rpoMKorosopuremo nojso-
AMTCA MPOCTOH CHrHAN, MpEICTABASIOUHI CHHYCOHAANBHOR
KosleGaHHe oJHOH YacToTH, TO B BOCMPOH3BOJAHMOM HM 3BYKe
NOMHMO TOHA OCHOBHO{f 4acTOTHl (paBHOrO 4YacToTe CHrHaJa)
NosiBATCA GoNee BLICOKHE TOHA (FapMOHHKH), HAaCTOTHI KOTOPHIX
KpaTHbl OCHOBHOII.

Ilpn noaseseH il K rpoMKOroBOpHTENSIM CHIHANA CJOMKHOI
(hOpMBI, B KOTOPOM OJIHOBPEMEHHO HMeeTcs pAA YacToT, B BOC-
MPOH3BEJICHHOM HM 3BYKe NOMHMO OCHOBHLIX MOSIBASIIOTCA pas-
JHYHbIE KOMOHHAIHH JIOMONHHTENbHBIX TOHOB (KOMGHHALMOH-
HBIE TOHA).

Ho nactosiiero Bpemenw, HECMOTPS Ha MHOTOYHCJEHHBbIE
NPEeI0KEeHHs, HeT OTHOCHTe/IbHO NPOCTOr0 H TOYHOrO MeToHa
OnpejieleHHs Beell COBOKYNMHOCTH MpPOAYKTOB  HeJHHEHHBIX
HCKaxennil. OJHaKo Ha TNpaKTHKe OKas3aloch BOBMOMKHBIM
OrPAHHYHTBCA YHYeTOM TOJBKO TapMOHHYECKHX HCKaXKeHH,
TO eCTb BOSHHKAIOWHX BCJENCTBHE HADYIIEHHA JHHElHBIX
CBOFCTB CHCTEMBI IONONHHTENBLHBIX KoneGakuit ¢ Goee BRICOKOH
Hacrortoil. Tak, ecain ocHoBHas wacTtora paBHa f, TO mOMoOJHH-
Teablble vactotel OyayT: 2f — propass rapMmonmka, 3f —
TPeTbAl rapMoHuKa; 4f — yeTBeprasi rapMoHHKa H T. ..
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HaMepenna HenuHefiHBIX HCKaXKeHHIl METOIOM OTpeaeneH s
KoshpHuHenTa rapMoHHK (ero HHOTAA Hasbl-
Balor KanpdakTopom) pekoMerjoamsi, Hampumep, ['OCTowm
16122—T70.

31oT MeTo[ HMeeT psij cnelH(pHYECKHX HEJOCTaTKOB, H3
KOTOPBIX OCHOBHBIMH SIBJIIOTCSI: 3@BHCHMOCTB KOS(MpHuMeHTa
rapMOHHK FPOMKOrOBOPHTEsISi He TOJIbKO OT €ro Hed HHEMHEBIX,
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Puc. 9. YacroThble XapakTepHcTHEH YposHefl HenH-
HeliHBIX HcKameHHil rosoBrn 4A-28:
Ky — proporo nopagka; K; — TpeTeero nopiagKa

HO H YaCTOTHEIX CBDﬂCTB, HEBOAMOMHOCTE aBTOMATH3HPOBATH
Npolece H3MEepeHHil ¢ LeNbl0 OCYIUIECTBAEHHS HenpepuiBHOM
3aMHCH XapaKTePHCTHKH HCKaxeHHA, HeoOXOJHMOCTE HCMOJb-
30BAHHS YHCTHIX TOHOB (CHHYCOHMJAJBHBIX) H MKECTKHX B CBSSH
¢ 3THMH TPeGOBAHHAMH K YCJOBHAM H3MepeHHil.

B KHHOTeaTpaNAbHEX TPOMKOTOBOPHTENAX BCJAEICTBHE YKa-
3aHHBIX NPHYHH BEJHYHHA HEJIHHENHBIX HCKAXKEeHHH AIHTeNbHOS
BpEMsl HE HOPMHpOBaJjach, XOTsl TAKoOl NoKasaTelb siBJASIeTCA
ONHHM W3 BaKHEeHWIMX JNA OUEHKH KauyecTBa rPOMKOrOBOPH-
Tend. B HacTosimee BpeMs HaiiileH METOJ Onpe/eseHHs HeaH-
HellHBIX HCKameHHil, croGoanLI oT HelocTAaTKOB MeTofa Koad-
(PHIIHEHTA TapMOHHK.

CyulHocTe MeTofa 3aKNOYaeTcsl B NPHMEHEHHH LYMOBEIX
CHrHaa0B (/3 OKTABHBIX) M ONpEJeJeHHH aKyCTHYECKHX Moll-
HocTell NpoAYKTOBR HMCKameHuil., B npakTHYeCKHX YCJOBHAX
AOCTATOYHO OTPAHHYHTHCA MPOAYKTaMH HCKamKeHHii BTOPOro
H TpeTLErc NOpAAKOB, KauectBO rpOMKOrOBOPHTENA MOMer
ObITb ONpefeseHo Beanurnuofi ofmero KosdxpuuxenTa HeaHHeH-
HbIX HCKaXEHHIT HAH OOLIHM Y POBHeM HeJHHeHHbIX HCKaKeHHH.

O6mufi KosdppuuumentT HeJdHHeHHBHX
i CKaMXeHH il — Bupaennnlii B NPONEATaX KBaJpaTHbIi
KOpeHb H3 AKYCTHYECKOH MOILHOCTH, CO3JaBaeMOi, rosoBKoi
NpoAyKTa HeJHHeHHBIX HCKameHHH NpH JAHHOH 3SJeKTpHYe-
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CKOMi MOUIHOCTH K cpejneil akycTHUecKof MOUIHOCTH, pa3BHBa-
emofl rosioBKoil NpH Toll e 3JeKTPHYECKOl MOLIHOCTH.

O6muil ypoBeHb HeJHHeHHBHLX HCKa
W e HH il — obuwHil Kos(puuHeHT HesMHelHBIX HCKaMeHHI,
BhIpaseHHLIl B Jeunbenax.

CospeMeHHasi H3MEPHTe/IbHAsA annaparypa, lKajla KoTopoi
oTrpajyHpoBaHa B JelHGenax (BepTHKajbHas ock 0JaHKa),
o6JerdaeT HOpMHpoBanHe obulero ypoBha Hckawenuii. [lepe-
BOJ AeUHGENOB B MPOLEHTH MOMeT ObiTh CAGJAH MepecueToM
no tabauue, npuseaennoil B [Tpunoxennn II.

Ha pue. 9 nokasaHel GlaHKM YacTOTHBIX XapaKTEPHCTHK
HCKaMKeHH{I BTOporo W TpeThero MopsiKoB LI OQHOro H3
KHHOTeaTpaidbHbIX MPOMKOTOBOPHTEEH.

HanpaBieHHOCTE H3/Y4EHHH

XapakTepucTHKa HanpaBjeHHOCTH SBJSETCA JIOMOJIHH-
Te/bHLIM MOKA3aTe/leM K CyMMe OCHOBHLIX, XapaKTepH3YHOImHX
KadecTBO rpoMkoroBopuressi. Ona (MKcHpYyer, Kak H3MeHs-

Puc. 10. XapakTepHCTHEA HanpapjeHHOCTH
rpoMmkorooputens THna 3507[-3:
3 — 200 ay; 2 — 1600 2g; I — 12500 25

eTCA BeJMYHHA 3BYKOBOTO JaBJeHHA B TOUKAX, PACloOJOMNeH-
HBIX TIOJ, YIJIOM K paGoueil ocH rpOMKOrOBOPHTE S MpPH [ a H-
HOM YacToTe H NMPH pa3jUYHLIX YacToTax And 4 a H -
HOH TOY K H. .

Ha puec. 10 B KadecTBe npHMepa npHBeleHa XapakTepHc-
THKa HanpaBJileHHOCTH rpoMkorosopHreas. [aa HaraagHOCTH
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rpadMK cTpoHTCA Ha GlaHKe ¢ NOJASPHBIMH KOOPJHHATAMH B OT-
JAHYHE OT NPAMOYTOJbHEIX KOOPAHHAT, C KOTOPBIMH Mel BCTpeda-
JHCE paHee.

XapakTepHCcTHKH HaNpaBJeHHOCTH KHHOTEaTPaJbHBIX TPOM-
KOroBopHTeNieH HMeloT CHMMeTPHUHEI BHA, a HX aKycTHYecKoe
o(popMIIeHHe NPOEKTHPYeTcs Beeria TakHM ofpasoM, 4YToGwI
BCSI SHEPrHsl H3Jyyanach B nepejiHee noJynpocTPAHCTBO. Y UH-
ThIBas 3TH ocoGeHHOCTH, rpajycHasl ceTKa npejicTaBjser cofoil
TNIONIOBHHY OKPYIKHOCTH, ¥ KoTopoit 0° coBMeulen c¢ paGoueii
OCBH) TpOMKOTOBOPHTEMNHA. SEYI{UBEIE JaBjeHHe I8 JaHHOro
yraa oTKjaafslBaeTcd B AoJAX HJH JelH6esax oT MaKcHMAa A bHOl
BEJIHYHHL 3BYKOBOTO JaBJeHHA HJH YPOBHA JABJEHHSA, H3Me-
pPeHHOro Ha OJIHOM H3 HampaBJeHHi oT HcTouHHKA. Takoli Mak-
CHMYM 4acTO COBNajiaeT ¢ oceBLIM HanpaejeHHem 0°, Ho Ha
MpaKkTHKe MoryTt OwiThb CJy4YaH, Korja HauGoJibllee 3HaUYeHHe
COBMAJAET ¢ OJAHHM H3 GOKOBEIX JIENECTKOB XapaKTEePHCTHKH.

Ulkana neumGenoB WAH OTHOWEHH JaBaeHHil HaHoCHTCH
paaHycaMH H3 TOYKH [epeceyeHHsI TOPH3OHTAJBHOrO JHa-
Merpa (—90°; +90°) c BepTHKaJbHLM pagmycod (0°) (M.
puc. 10).

Ecan xapakTepHCTHKH Hanpap/JeHHOCTH CHMMETPHYHEI pa-
Godeil OCH rpOMKOrOBOPHTENS, TO XapaKTePHCTHKH HanpapJieH-
HOCTH [ Ka¥IOH H3 YacTOT OTKJAaibiBaioTcs B Y/, uacTH
OKPYHHOCTH.

Ouenka yria HanydyeHHsi oObIMHO NPOM3BOIMTCS MO TeM
TOYKAM XapaKTePHCTHKH, JANA KOTOPBIX YMEHbIUeHHe YpOBHS
S8BYKOBOIO JaBJieHHA He MNpeBbllaeT BeJuuydny 6 J6 (BaBoe
no abcoOTHOH BeNH4HHE).

XapakTepHCTHKAa HAanpaBJeHHOCTH IPOMKOTOBOPHTENs He-
o6xojMMa MpH pacdeTe 3BYKOHUHPYEMOro MOMelleHHs M
NoaBoJIAeT NnpH HPOEKTHPDBEHHH HATAAIHO BOCIIPOH3 BECTH
KapTHHY PaBHOMEPHOCTH MOKPBITHA 30HB!I 3PHTENbCKHX MecT
B 3aJie NpPsiIMOii 3BY KOBOIl 3Heprueil OT rpoMKOrOBOPHTeNs KaK
15 JaHHOH YacTOTHl, TAK H B HOMHHAJLHOM JHana3oHe YacToT.

§ 4, Hamepenue rpumunrnﬁupuranaﬂ .

Beiwie 6b1H nepeuncensl BaxHeflluHe ToKasaTeqH, onpe-
AesisiolHe KauyecTBO rpoMKoroBopuTens. C HX MoMolblo Mox-
HO, BO-TIEPBBIX, OUEHHTH 3(pEKTHBHOCTL €ro Kak npeofpaszopa-
TeJif, BO-BTOPBIX, ONpeleiHTh, 00ecneuuT JiH AaHHLl rpoMKo-
FOBOPHTE/b TpelyeMoe KauecTBo 3By Konepelau, H, B-TPEeThHX,
NpOH3BeCcTH HeoOXOAHMbLIEe pacyeThl NPH NPOEKTHPOBAHHH KHHO-
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Tearpa. IIpH 03HAKOMJIEHHH C CAMHMH MOKa3aTeNsiMH Mbl yiKe
VACHHJH, 4TO AJS HX H3MepeHHsA TPelyIoTcs COOTBeTCTBYoLLAs
annapatypa H onpejefeHHbe YCJIOBHSA.

K ocHoBHoil annapartype OTHOCATCA: 3BYKOBbIE H ILYMOBbIe
reHepaTopel, H3MepHTe/bHele JorapHpMHYecKHe YCHJIHTEH
H cnelHadbHele MHKPO(OHBI, BHICOKOKAYECTBEHHBIE MOILHBIE
(OKOHEYHbIe) YCHIHTENH, MOCThI A/1A H3MepeHHs KOMIJIEKCHOro
CONPOTHBJEHHSA, CaMOMHLIYUHe NPHOOPL Aas (PHKCAallHH H3Me-
pAEMLIX XaPAKTEPHCTHK, H3MepHTe/bHbe (MABTPH ('/5-0KTaB-
Hble, OrPAHHYHBAIOUIHE H CNelHAabHbIE), H3MEPHTE bHBIe NPH-
GOpHI. :

[Mpu H3MepeHHH 3JeKTPOaKYyCTHUECKHX MoKasaTejeil rpoM-
KOroBopHTeJell Jo/uKHe! OblTh COOMIOAeHBI TaKiKe cJelyloliHe
cnedHaNbBHEE YEJNOBHAT

a) paj H3MepeHHit (JacTOTHBIE XapaKTePHCTHKH, HanpasJeH-
HOCTb H T. J.) AOJIKeH NMPOH3BOAHTECA B CBODOAHOM 3BY KOBOM
noJe, To ecTh AOJMKHO OhITh ofecneveHo OTCYTCTBHe oTpamKe-
HHS 3BYKOBBIX BOJIH OT KaKHX-JHOO NpensiTcTBHII;

6) pan M3MepeHHH (K. M. J., aKyCTHYeCKaf MOLIHOCTB) AO0J-
#eH NPOoH3BOJHTECH B JH(pY3HOM MoJie, B MoJie ¢ paBHOMEpPHO
pacnpeaefieHHoH B HeM 3BYKoBoi sHeprei, HaayuyeHHoll Hc-
TOUHHKOM;

B) YpoBeHb MOCTOPOHHHX LIYMOB JOJIKEH ObITh 3HAYHTENbBHO
(He Menee, yeM Ha 10 d6) HHiKe ypOBHS H3MepsieMoro MHKpodo-
HOM CcHrHaJja, 4To0bl OHH He CKasnlBaJHCB Ha pe3yJbTarax
H3MepeHHH.

Hamepenus Ha OTKpHITOM BO3AYy Xe HanOosee GaaronpHATHb
Ans co3faHHA TpefyeMblX aKycTHUECKHX YcJOBHH — cBoGof-
HOTO 3ByKOBoro mojs. [Infl MCNEITAHHSI IPOMKoOroBopHTes el
CO3JAI0TCA CTEeUHABHEIE TIOJHIOHLl HAH TJIOWAAKH Ha OTKpHI-
TOA MECTHOCTH B JIOCTATOYHOM YjaleHHH oT oO6BeKTOR, MOry-
WHX OBITE OTPAMAIOUMMHE 3BYK MNOBEPXHOCTAMH (HanpHMep,
Jec, TPYInbl BHICOKHX 3JAHHI) HJIH ABJIAIOMMXCA HCTOY-
HHKaMH 1yMa (aspofpoM, TMpPOMblllJIeHHEIE TpelnpHATHA
H T. IL). :

IMonuron oGopydyercst noMelieHHeM Jaf pasMelleHHs KoM-
MJIeKTa H3MepHTeNbHON annaparypbl, XpaHeHHs IPOMKOroBO-
putenefi M cpefcTBaMH MOABLEMA HA JOCTATOUHYIO BBICOTY Kak
H3MEpSieMoro IPOMKOrOBOPHTE/ISl, TAK H H3MePHTebHOTO MH-
Kpogona. :

I'naBuemiM HepocTaTKOM H3MepeHHH Ha OTKPHITOM BO3JYXe
ABJIAETCS] 3aBHCHMOCTb OT METeopoJIorHUYecKHX YcJoBHH H Bpe-
MeHH rofia. CyuiecTBeHHbIe TPYAHOCTH TaKie BO3HHKAIOT B Ha-
XOMACHHY CaMON NVIOUIAAKH NOJA NOJJHIOH, ¢ TEM 4TO0l HCK/IO-
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YHTh B3aHMHOE Mellaloilee COCEACTBO MeHAy HHM H BOGAH3H
pacnonoxeHHbIMH 00GLEKTAMH HHOro HasHa4YeHHs.

Or 3THX IBYX OCHOBHGLIX HEJOCTATKOB CBOGOAHBI 3aKPBIThie
CrnelHajdbHBlEe NMOMEleHHA, B KOTprIK CO3JaHbl aKyCTHYeCKIile
YCJIOBHSI, SKBHBaJeHTHHIE OTKPBLITOMY NPOCTPaHCTBY,— 3 a-
raymeHHo e KaMephl.

Takas KaMepa SABNAETCH CrHeUHaJbHBIM HHMKCHEPHBIM CO-
OpYIKeHHeM, CNpoeKTHPOBAHHBIM TaK, YTOOM OBITh H30JHPO-
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Puc. 11. O6mnit sun saraymenkofi Kamepr. OGpaGotka nopepxHocTell —
KAHHBS H3 3BYKOMOIVIOMAWIIETO MaTepHana

BAHHOA OT NPOHHKHOBEHHS IIYMOB M BHGpauuil co CTOPOHHI
3haHHs, B KOTOPOM OHa pasmemena. [los, moTosoK H CTEHHI
3arJyIeHHOH KaMmephl BHYTPH Hee MOKPHITH ClelHaJbHEIMH
SBY KOTOIVIOWAIOIIHMHE ~ KOHCTPYKUHAMH, obecneyHBalouHMH
s(pEeKTHBHOE MOIJIoleHHe 3BYKOBOH 3HePrHH Ha Bcex 4acTo-
Tax, Ha KOTOPLIX MpoBOAATCS H3Mepenus (puc. ll).

OGbeM, xapakTep 3BYKOMOIMIOWAIMHX KOHCTPYKUHH Ka-
Mepul 34BHCAT OT pa3MepoB H3MepsieMBIX TPOMKOrosopHTesefl
H HX HOMHHAJIbHOTO JHanasoHa vacror. HauGonbme TpynHo-
CTH BO3HHKAWOT NpH HeoOXOAHMOCTH o0ecnedHTh CBOGOAHOS
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3ByKOBOE MoJie Ha HM3KHX dYactorax®. Bor nouemy xopoiwune
sByKOMepHHIE KaMepsl HMeloT oGeembi oT 600 mo 2000 #°.

Mna usmepenHii B AudubpysHoM noJje o0fi3aTe/ibHa TaKxke
cnelMasbHas H3MepHTesqbHas KaMepa, KOTopas HasblBaeTcs
pasraymeHHoll HIH peBepGepalLHOHHOI
KaMepo .

Tpefiopanus K TAKOMY MOMEIIEHHIO NPAMO NPOTHBOMNOJIOHHEI
npeasYIHM, 8 HMEHHO: M0JI, CTeHbl H NOTOJIOK TaKoll KaMepsl
JI0NHKHE OY€Hb XOPOILO OTpa)aTh 3BYK Ha BceX TeX YacTortax,
Ha KOTOpPLIX MPOBOAATCA H3MepeHHA (AnA STOH LeAH, HANPH-
Mep, Bce MOBEPXHOCTH MepHMeTpa NoMellleHHs NOKPHIBalOTCA
NoJHpOBaHHEIM  MpaMopoM). Pasmepnl peBepGepauHoHHON
KaMephl MOryT 0BT 3aMeTHO MEHBIIHMH, 4YeM 3arayuieH-
HOll Kamepel (00BeM xopoiuefi KaMepsl MoOMeT ObTh NOPAA-
Ka 200 #®).

K mamepuTenbHoll annapatype H BCeMy 3JIEKTPHUECKOMY
obopYyI0BAHHIO 3BYKOMEpPHEIX KaMep nNpeibfBJAITCS OYeHb
HeCcTKHe KadecTBeHHmle TpefoBaHHA AnA ofecnedeHHs AocTa-
TOYHOI TOYHOCTH TMPOBOAHMBEIX HCMBITAHHH.

nEpEtIHCJIEHIIbIE Bhlllle YCJNOBHA, KOTOpBIE HEﬂﬁKDﬂ,HMG
VIAOBJETBOPHTD ISl H3MePeHHs 3JEeKTPoaKyCTHYSCKHX Xapak-
TEPHCTHK TPOMKOrOBOpHTeNell, TpeGyloT GoJsiblIMX 3aTpaT Ha
CTPOHTEJLCTBO H 00OPYHOBaHHe, a caMH H3MepeHHA — Ha-
JHYHA CNENHANHCTOB-3JIEKTPOAKYCTHKOR BBICOKOH KBanHH-
KallHi.

Ofecneyenne 3THX TpeGOBARMI NOJ CHAY KPYNHLIM HAyYHO-
HCCIElOBATEIbCKHM HHCTHTYTaM M NpeAnpHATHSM, pa3paba-
TBHIBAIOUIHM H H3rOTOBRJSIOIHM FPOMKOrOBOPHTENH. B 06LIYHEIX
YCJAOBHAX SKCOAyaTaluHH KHHOTeaTpaJbHBIX TIPOMKOrOBOPH-
Tesell, ecTecTBeHHO, HeT BO3MOMHOCTH oGecnedyHTb YCJOBHA
npoeefeHHs o6LeKTHBHLIX** Hamepenuil. Boaee Toro, npousse-
Hentple GOJblIHe MaTepHaJbHLIE SaTpaThl He GuH Gul ompab-
JaHel JIeHCTBHTeNBHO OCTPOHi HeOOXOAHMOCTBIO TNpPOBOJHTH
TAKOro pojia H3MepeHHs.

* CeoGoauoe 3BYKOBOe MoJle XapakTepHayeTcs CoXpaHeHHeM 3aKOHA
obpatkofi NPONOPUHOHANLHOCTH, TO ECTh 3BYKOBOE JdBJIeHHe B HeM JO0JIKHO
Najath ofpaTHo NPONOPUHOHANBHO PACCTOAHMIO O HCTOMHHKA 3BYKA.
(baktHyeckaq KpHBad Claja 3BYKOBOrO JAabJeHHS B 3arjyienHofl Kame
N0JKHA OTKJOHATLCA OT KPHBOH cnaja B cpofonHoM nojde e Gosee 1 gg
LA BCeX paccTOAHHI, KoTOpele MOTYT GHITL HeoOXOAMME AAA  U3MepeHHIl.

** OGLeKTHBHEIMH H3MepeHHAMH HA3WBAIOTCA HIMEDeHHS, pesyJabTar
KOTophix uKcHpyetcsa npubopami. Ecan dukcupyomps npubopoM spJs-
€TCHA YeloBeyeCcKoe yxo (HanpHMep, onpeleneHHe Ha cAyX KauecTa 3Byua-

HHA HH OTCYTCTBHA HCHAMERHH), TO TAKHE HCNHMTAHHA HA3LIBAIOTCA CYy0beK-
THEHBIMH,
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ViKe W3 NepBhIX CBeJeHHH MOXHO cJle1aTh BblBOH, 4TO
«CepAUeM» TPOMKOrOBOPHTENs SIBJAAETCS rOJIOBKA, aKyCcTH-
YecKoe ke OQopMAeHHe CAYMKHT CpPelIcTBOM peasH3alHH Ka-
YeCTBEHHLIX TNOKasaTeseil, 3a/OKeHHLX B KOHCTPYKUHHM ro-
JIOBKH.

KoHeTpyKumsi akycTHdecKoro ojopmJjenHsi, NpHMeHseMbIe
JNIS ero M3roToBJeHHS TEeXHOJOTHs H MaTepHa/bl HACTOJBKO
[NpOCThl M HajeKHbl, YTO TexHHYeCKHe NoKasaTelH odopMmJe-
HHSI HH B MPOH3BOJCTBE, HU B 3KCMAYATALUMH MPaKTHUECKH He
MOTYT M3MeHHTbCS. B 5TOM HeTpyAHO YOeNHTbCs, eCJH 3arjs-
HYTh B caefyiomie rjassl. TaMm Mbl YBHAHM, HanpHMep, HTO
OCHOBHLIM MaTepHaJoM aKyCcTHUeCKOro ofopMieHHs sBseTcd
MHorocjoiinas danepa, H3roToB/eHHbe AETaAH H3 KOTOpOH
coGupaloTcsl Ha JiepeBAHHOM HJIH HHOr/a Ha MeTaJJiHYecKoM
Kapkace.

[Tocne npoekTHpOBaHWA rPOMKOTOBOPHTENS H H3roTOBJE-
HHS MepBbIX MAKeTOB O(OPMJIEHHS, a TaKKe ONbiTHOro oGpas-
4, HCMOJHEHHOTO MO 3aBOACKHM 4YepTe:kaM H MNPHHATOH Ha
JAHHOM 3aBojle TEeXHOJOrHH, HeoOXOAHMO MpoBeleHHe noJ-
HOro LHK/I4 OOBEKTHBHBIX H CYGBEKTHBHBIX HCHLITAHHIL

B nepsoM cayuae (MakeT) MpoBepAIOTCA PesyJbTATH
pacueta akycTHYecKoro O(OpM/EHHS M JIOBOJBHO HacTo
NPOBOAMTCSI SKCTIePHMeHTaNbHasl J0pafoTKa H3roTOBJIEHHOrO
MaKeTa ¢ lLeJblo MoJy4eHHsl MaKcHMaJbHO GaronpHATHLIX
pesy IbTaToB.

Bo mtopoM ciayuae (onbiTHHIA oOpasel) npoBOAHTCH, Mo
CYIIECTBY, KOHTpOJbHAs NpOBepKa — COXPaHHJIHCH JH B 3a-
BOJICKOM ofpasile KauecTBeHHbIe [0Ka3aTeanH, MOCTHIHYThHIE
B JabopaTopHOM MaKeTe. DTHM CaMbIM ycTaHaBAHBaeTcs OTCYT-
cTBHe OLMO0K B 3aBOJACKHX 4YepTeax H TeXHOJIOrHH H3roToB-
nenus getaneil u cGopke Beefi koncTpyKuuu. Ilpu oGHapyike-
HHM JIe)eKTOB B COOTBETCTRYIONLYHO JOKYMEHTALHIO BHOCHATCH
KOPPEKTHBBI, H TOCJe 3TOro MOMHO OHTb YBepeHHBIM, HTO
JOCTHTHYThie KayecTBeHHBIE pe3y/ibTaThl OCTaAHYTCH 6es H3-
MeHeHHI.

B janbueiiiueM B MpoH3BOACTBe aKycTHYeckoe oopMaeHHe
npoBepsieTcs JHIIL Ha COG/IOJeHHe OCHOBHBIX MOCAJ04HBIX
pa3MepoB jietajieil H KpeIIeHHs roJIOBOK, a TaKiKe NpOCy LIH-
paeTcsi B coGpanHoM BHje (mepuoaudeckH). CoBeplueHHO ApY-
roe moJoxenne ¢ ronoskoil. Ilpemxje Bcero KOHCTPyKUHA ee
CJI03KHAS, COCTOMT M3 pfija Jeraneil H Y3JIOB, COeJHHFEMbIX
MekIy coGoil pasamuneMu criocoGami. Tlpumensiores pasto-
oGpa3Hbie MaTepHajbl H TeXHOJOTHS H3rOTOBJEHH:A neraneii.
Pasnuip MeTolsl cGOpPKH OTAe/bHbIX JeTasell B y3Jibl H COe/lH-
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HeHHS TOTOBHIX Y3J0B Meway coGoil. DBojblioe KoJHYECTBO
pa3MepoB TpeQGyeT CTPOroro BblAEPKHBAHHA JIOMYCKOB Ha HX
BeJIHUHHY .

Hﬂp}'LT.IEIIHE HJAH OTKJOHEHHHA B TeXHWIOrHH HJH Mpouecce
NpPoM3BOJACTEA B KOHEUHOM cUeTe NMPHBOAAT K 3aMeTHOMY yXyI-
[IeHHI0 KAYeCcTBEHHBIX MOKasaTenell TOJOBKH MJAH K MOJHOMH
ee HEMCNpPaBHOCTH.

Bot noueMy noJpoGHuM o0beKTHBHBIM H3MEpeHHIM roJloBKa
nojpepraercs He TOJBKO Ha cTajHH pa3paboTKH HJH H3roTOB-
JIeHHsi OMbITHHIX (3aBOACKHX) o00pasuoB, HO H HEMNpepLIBHO
B MnpoLlecce NpoOH3BEOACTEA ,II,E:'IHHDFI MOIeJIH,

B Texuuueckux ycaosusax (TY) Ha roaoBku noipobuo pe-
rJaMeHTHPOBaHbl MeTObl OOBEKTHBHLIX HM3MepeHHil H HX
nepHojuyHocTh. PfAll nokasatenefi KoHTposaMpyercs s
Kam a0l H3roTOBJeHHOII roNoBKH, a ocTa/jblble — BLIGOPOYHO
HJIH MepHOJHYEeCKH.

Bo Bcex cay4afix B MporpaMMy HCNbITAHHH FPOMKOrOBOPH-
TeJfl WJIH €T0 TOJOBKH Hapsjiy ¢ KOMOJeKcoM OOBeKTHBHBLIX
HaMepeHHit BBOAMTCH M OLEHKA KauyecTBa 3BY4YaHHMSA HCOBITYe-
Moro oGbeKTa, TO ecTb CYGBLEKTHBHOE HCMbITaHHe. Y HHxeHe-
pOB-3JIEKTPOAKYCTHKOE MpPOJ0JIKaeT ¢ MOJHLIM TpaBoM cyille-
CTROBATh CTApOe MNpaBHJA0: TOMBKO YeJOBEYECKOe YXO CNo-
cofHo ObLITb HHCTpPYMEHTOM HHTerpaibHoil (cpasy, ¢ y4eroM
CYMMbl BceX TOKasareseil) HHpOpPMaIHH: XOpPOIIO HJH MJOXO
3BYYHT I'POMKOrOBOPHTEJb.

B naGopaTtopHeIX YCHAOBHSX NOPAAOK NpoBeleHHA CyObek-
THEHEIX HCNBITAHHH JAOBOJIBHO CﬂDH{!IhIﬁ, TaK KaK HEDﬁJ{UﬂHMG
NPpH HX OpOBEJeHHH HCKAIOUHTE BO3MOMHOCTE [OABJICHHA
CAYYaHHBIX HJIH OIHGOYHEIX pPe3yJbTaToB.

Onuako BnojHe YIOBJETBOPHTENbHBIE Pe3YJbTATH MOIYT
OHTb MoJydYeHbl NPH HCNOJAL30OBaHHH GoJiee npoctoil cxe-
MBI, TpHBeleHHo#l Ha pHc. 12. Mcnwitanns, kak 310 caeny-
€T H3 CXeMbl, CBOAATCA B JAaHHOM cJjydYae K cYyOBEKTHBHOMY
CpaBHeHHID NpoREPAECMOrG rpOMEOrOBOPHTENA C  KOHTPOJIb-
HbIM, Ka4yecTBO paGoThl KOTOPOrO H3BECTHO H OLEHEHO Kak
Xopoluee.

OcHOBHBIM ycJIOBHEM Ycllexa TAKHX MCHLITAHMI sIBJSeTCS
HCNPaBHOCTE H HaJeKHOCTh paboThl BCero TpakTa, BKJiodas
KUHT[J[).JTI:}II;IE FPUMKGTGBQPHTEJII:, H Xopollee KauecTBO q}OHD'
rpaMmel. CaMo HCTIBITAHHE COCTOHT B TMOOYEPENHOM MPOCIIY IIH-
BAHHH KOHTPOJBHOrO H HCHBITYeMoro rpoMKoroBopHTeNefl,
NPH 5TOM BawHO, 4To0Bl H3MeHeHHe MOJOMEeHHA NepeKJua-
TeNnA NPOUCXOAHIO HA OJHHAKOBHIX MO }']}DBIIH} H XEPHHTEP}'
SBYHaHHIl BOCNpPOH3BOAMMOMH MpPOrpamMMel.
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Haxkowneil, cyGbeKTHBHbIE HCNILITAHHS MOFYT GbiTh CBEEHb
NpocTO K MPOCAYIUHBAHHIO IPOMKOTrOBOpPHTeNd (Ta e cxeMa
PHC. 12, HO Ge3 KOHTPOJIBHOrO rPOMKOrOBOPHTE/sA), 4TO HaH-
GoJiee YacTo MOMKeT GbiTh HCNOJAB30BAHO B PeabHON SKCIya-
TauHoHHOH ofcraHoBKe. [lpocaywHBaHHe BnoJHe JOCTATOYHO
Aqisi onpejieieds rpyGuiX HEAOCTATKOB paGoThl FPOMKOTOBOPH-
TeJIsl HJH TOJIOBKH (Apebe3anus,’ HCKaXKeHHS) Kak cJjelcTBHe
HEHCNIPABHOCTEH B pe3yJibTaTe HeyJOBJIeTBOPHTEJNLHOrO H3ro-
TOBJIEHHS HJIH MJIOXHX YCJOBHI TpaHcmopTHpoBkH. DBosee
TOHKasl OleHKa KavecTBa (remfp 3By4YaHus, moJjioca 4acTor,
GanaHc HH3KHX M BLICOKHX YacTOT H T. 1.) BO3MOXKHA, eCJH
CHYIIAIOMA T HMeeT My3biKa/bHEI H TPeHHPOBaHHBIH CAYX.

Taxum o6pasoM, Mbl YCTaHOBHJIH, YTO KOHTPOJb IPOMKO-
roBOpHTeJs1, TpeOyIOUHH YCJOBHIT NpoBeleHHs OOBeKTHBHBIX
H3MepeHHH, OCYLIeCTBAAETCA HAa KOHEYHOM STame ero paspa-
GOTKH W NpH BHeJAPeHHH B Mpou3BojcTeo. IlpH mpou3sojcTse

ﬁumgmy

Hempswun cuzng- 4

”:‘WW e Yettnumens HVEITES
Kawmmansssnd ]
apouroealopumens

Puc. 12. Cxema cyOBeKTHBHBIX HCNHTAHHA

TAKOMY KOHTPOJIO MOABEPraroTcA TONbLKO TOJOBKH, aKycTHYe-
CKOe ohopMJIeHHE KOHTPOJHPYeTCsl 3/eMeHTapHLIMH MeTofaMH.
B psaje ciyyaes cyObeKTHBHOE HCIBITAHHE TPOMKOrOBOPHTEIS
Jlaxke B HaHOoJiee NPOCTOM BHJe — MpPOCAYIUHBAHHE — BIOJHE
AOCTATOYHO /ISt TOTO, YTOOLI OTMETHTH HEHCNPABHOCTH TPOMKO-
roBOpHTeJIA.

IlpuMeHHTeIbHO K YC/IOBHAM SKCIIyaTaliy Bee 3TH coobpa-
KEHHST COXPAHTIOT CHJIY C TeM JoGaBJjieHHEeM, YTO HeOGXOMH-
MOCTh OnpenensiTh BeJIHUHHY KaYecTBeHHBIX MoKasaTeneil rpoM-
KOrOBOPHTE/ISl NPH HaJaKeHHOM 34BOJCKOM KoHTpoJie BooGie
ornajaer. IIpn nosyuennn saBoAcKoil annaparypsl A0CTATOUHO
NPOM3BECTH TUHIATENbHBIH BHEWIHH{I OCMOTP aKyCTHYeCKOro
opopmaennsi rpomkoropoputesieil. ITocsie yeTpanenns MeakHx
He(eKTOB (CM. HilX<e) MOMHO ObiTh YBepeHHHIM B ero HOpPMaJib-
HOW paGore. Eciu fedexTsl cephestble, TO Ha H3je/He COCTaB-
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JFeTCA peKjaManus, M 3aBOJA-H3TOTOBHTeNb of6f3aH ero 3a-
MEHHTb.

lonoBkn rpoMkoroBopHteseli TpeGylOT KOHTpO.as, Kak
Gosiee TOHKHIH H MoOJBepxeHHbH nopde sneMent. OIHAKO ecaH
npocTbie OOBEKTHBHBIE METOIbl 3a(HKCHPOBANH HCNPABHOCTH
FOJIOBKH (0 HHX HHJKe, B rnase V), To 419 YBepeHHOCTH B HX
xopoluueil paGote AOCTATOYHO NPOCAYIIHBAHHA, TO €CTh CYGBeK-
THBHBIX HCTBITAHHIL,

Touno TaK e rpoMKoroBopHTesiH B cGope AOCTATOUHO Npo-
C/yWaTh, YTO BCErja NPOM3BOAMTCA JAJA Bcell yCTAHOBKH
B LEJOM MOcJe e MOHTaa H IOCTHPOBKH anmapaTypbl KoM-
naeKTa.
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NEKTPONMHAMHUYECKHE TPOMHKOrOBOPHTENM
MPAMOTO H3NYHERHA

§ 1. YeTpoicTBO TONOBKH .
NPAMOr0 H3NYYEHHA _
W HA3HAYEHHE B OCHOBHbIX JeTane

PaccmoTpuM uepTex OGUIero Biia rojloBKH NpAMOro H3Jjy-
YeHHs, NPHMEHSEMOll B KHHOTeaTpakHoll annaparype (puc. 13).
BuuMaTenbHo paccMaTpHBas oOlULHi BHA, HETPYAHO 3aMETHTh,
YTO BCSl KOHCTPYKIHS TONOBKH COCTOHT H3 TpeX CaMOCTOSATE b
HBIX Y3J10B, XapaKTepHBIX A5 TOJOBKH MPSMOro H3Jy4YeHHs
goboro THNA.

OcHOBHOH KOHCTPYKTHEHBIH Y3€J COCTOHT H3 CJERYHIMHX
meTanefi: a) ycedennoro GyMasHoro Kohyca — audpysopa i
OCHOBAaHHE KOTOpOro MNEpPexoiHT B Njockoe roppHpoBaHHOE
Konbllo 9, HasbiBaemoe OObMHO BOPOTHHKOM HJH rodpoM;
6) sBYKOBOil KaTymkn 2, cocTosiliell H3 Kapkaca (rHJTb3bI)
¢ HAMOTAHHON HA HeM B HECKOJbKO CJIOEE BHTKaMH NpOBOAA;
OJIHMM KOHIIOM KapKac MpOYHO CKJeeH ¢ yCceueHHOl BepLHHOM
KoHyca Judxpysopa; B) uenTpupyiomeii waiisr 3 (BHyTpeHHAA
yacTh ee TaKiKe TpoYHO NpHKaeesa K Aupdysopy). Takum o6-
pasoM, AH(ysop, 3ByKoBas KaTyliKa, UeHTpHpYiouas mafioa
H BOPOTHHK B rOTOBOM BHJle COCTABASIOT elHHOe LEeJoe H Haskl"
pajoTcsi NOABHXHOI cHcTeMo il
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Bropofi KOHCTPYKTHBHBIA y3el roJIOBKH OGBhelHHser cJie-
Ayiomme feranu: Kepu 4, Bepxuiii guaner 5, MaruuT 6 u HIK-
HHfl (aanen 7. PaccMaTpHBas BHHMAaTeabHO TOT y3en, Mbl Ge3
TPyJa MO<eM pas/HuHTh, YTO OH COCTOHT H3 HCTOYHHKA BO3-
GyKIAEHHA MarHHTHOro MOJA H MarHHTONpPOBOJAA, MO KOTOpOMY
NPOXOJAAT MarHHTHbIE CHJOBLIE
auuun. [lo weseBoMy HasHadve-

HHIO 3TOro y3ja oH B cOope HMe-
Hyerci MATHHTHOH CHCTe-

Mo .
B KoableBoM  (BO3JAYLIHOM)
3a3ope MarHUTHOH CHCTeMHI, 00- i T T

pa3soBaHHOM pasHOCTBIO JHaMeT-
pOB KepHa H OTBepCTHS B Bepx-
HeM (ianie, pasMeliaeTc 3BYKo- 5
Bas KaTyWIKa MOABHIKHON CHCTe- 41 7
Mpl. Buytpennuil aumamerp Ka- '
TYIIKH BCerja HecKoJibKo Gonblie
JHaMeTpa KepHa, a BHELIHHH —
MeHbllle JHAMETpa OTBEPCTHA B
pepxueM ¢nanue. Taxum obpa-
30M, MeEXAY HE H l'IpHJIE[‘ﬂIO-
MHMH YacTAMH MEFHHTDHPDB-D,H,H
HMeeTcsl cBOOOJHBIA 3a30p  (mpo-
ceer). Jlnsg MexaHHYeCKOro coeju- g
HEHHS MOABHMKHOH CHCTeMEl ¢ MAr-

HHTHOI, 3aKpenJieHHs BOPOTHHKA N~
auppysopa M UGHTPHPYIOWER  pye 13, O6ymit sua rosoek
Wwaitsl, KpenaeHHs TONOBKH K 4A-18A:
AKYCTHUECKO MJIEHHIO, Ipa- ./ — auddysop; 2 — ssyxopan Ka-
Buihuom pggn?)q.n)g?xermﬂ aayge- T B

ETHETH
BOH KaTyIIKH B BO3JYIUHOM 3a30- & — MaruuT; 7 — onxasi AHE;

8§ — nudupySOopoNepRATEAL; § — po-
pe MarHH_:rHoﬁ CHCTEMBbl B paccMar- "“”‘:H:E&?.’?;m B:gmﬁmw#
PHEaeMOH TroJIOBKe MNpHMeHseTcs
uenwii  psag  Jeraneil  (audwpy-
30poJepxare/b, NpPHMKHMHBEIE KOJbLA, NPOKNAfKH, Kpenem:-
Hbele BHHTH H Goatel M T. m.). Ilo cBoeMy uenesoMy Ha3Ha-
YeHHIO OHH MOryT ObITh OTHeCeHHl K BcOnoMorarTeda k-
Hofi cucreme, Ilpu KOHKPETHOM  KOHCTPY KTHBHOM
PelleHHH 1A JaHHOrO THNA rOJOBOK MOTYT MeHAThCA dop-
Ma JleTasielf, MaTepHan, H3 KOTOpOro OHH H3TOTOBJAIOTCH,
H HX KOJHYeCcTBO (0cOo0eHHO A BCIOMOTaTeNbHOH CHCTEMLI),

HO OCHOBHLE TPH ¥y3la M HX HasHaueHHe ocTaiotcs Ge3
H3MeHeHH .
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Takum oOpasom, paccMaTpHBas Jio0yi0 3JI€KTPoIHHAMHYE-
CKYI0 TOJIOBKY NPAMOro H3JyueHHs, BHE 3aBHCHMOCTH OT OCO-
GeHHOCTH KOHCTPYKTHBHOTO pellieHHsl TOil HAH HHOM ee JeTaH,
MBI BCErJla MOMKeM pasjiefIiTh HX Ha TPH OCHOBHbIE IPYNMbI HJIH
KOHCTPY KTHBHBIE Y3JIbi:

a) MOABHACHYIO CHCTEMY, COCTOAILYIO H3 HCTOYHHKA JBHIKE-
HHSI, H3JyuyaTens 3ByKa (Bo3OyamTens KojeGaHuil Bosiayxa) ,
H npucnocobeHHil, obecnevyHBalOWAX NPABHJIBHOE MOJIOKEHHEe
HCTOUYHHKA JABHMKEeHHS B MATHHTHOM IOJIE; >

6) MarHuTHYIO CHCTEMY, COCTOAULYI0 H3 MarHHTONpoBOAd
H HCTOYHHKA MAarHHTHOTO TOJfA;

B) BCHOMOraTeIbHYIO CHCTEMY, COCTOSIULYIO H3 MOIEPHKH:
BAIOUIHX M CKpenasiomux jAetaneil, ofecneuHBalOWHX XHecT-
KOCTh H MeXaHHUYecKyi0 HaJeHOCTb BCEH KOHCTPYKUHH ro-
JIOBKH.

PaccMoTpeR YCTPOIiCTBO TOJIOBKH MPAMOro  H3Jy4YeHHA
B oflleM BHJe, NO3HAKOMHMCSl noipo0Hee ¢ Ha3HaueHHeM H
KOHCTPYKTHBHBIMH OCOGEHHOCTSIMH OCHOBHBIX JeTaneil Kamaol
H3 YKa3aHHEIX rpynm.

MoaBuAHAN CHCTEMA

OcHoBHOll 3jeMenT NoABHMKHON cHeTeMbl — AHpysop. Co-
BpeMeHHble OCHOBHBIC THTIBI FOJIOBOK PPOMKOTrOBOpPHTE el HMeIoT
AH(pPY30pL, HIFOTOBJNEHHLIE MNY-
TEM OCAXKJEHHS BOJOKOH H3 XKHJ-
Koifl OyMasHOH Macchl Ha ChelH-
anbHyio dopMy ¢ nocaenyoueii
npeccoBkoi W cyuwkofi. Takue
AH(ppy30psEl  HA3LIBAIOT JIHTBIMH;
HX OTJHYHTENbHBIH NpPH3HAK —
OTCYTCTBHE I1IBAa HA KoHyce (no-
STOMY HX paHee HaswBaaH Oec-
\ LIOBHLIMH).

Paznuyaior JBa THNA JHTHIX
audpysopos: ¢ npsAMoaHHeHHON
W KpHBoJuHefiHoll obpasyiouei
Konyca (puc. 14). [udxpysopsl

MepBoro THNA HECKOJbKO MNpolle

8 6 onnaennon odpe. B H3TOTOBJIEHHH, HO OHH HMEIOT
syl HeJOoCTAaTOK — MPH3BYKH MNpH pa-

gore. Tak KaK yacTora STHX KoJe-

OaHHil BCcerga HHKe OCHOBHOH, TO OHH fACHO C/bIUHE Jaxe
npH Manofi HHTEHCHBHOCTH caMOro MpH3BYKa H CHHKAIOT

Fy

Pue, 14. Tune JAHTHX GYyMamx:
Hux andubysopos:
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KauecTBO 3ByuanHA. Jlna GopbOel ¢ STHM fSIBJEHHEM Ha
MOBEPXHOCTE KOHYCA MLITAJHCh HAHOCHTB CEPHIO KOHUEHTpPHYe-
CKHX KaHaBoK (puc. 14, @), HO 3TO cpasy YCJAOMHHJO ero
npou3BojcTBO. BOT moueMy noBceMEeCTHO H, B YACTHOCTH,
B OTEYECTBEHHLIX IOJOBKAX KHHOTEATPANBHLIX MPOMKOrOBOPH-
Teneil WHPOKOE NpakTHYeCKOe NpHMeHeHHe HALH ToJbKO
mudupysopul ¢ KpHBosIHHEIHON 06pasyiouLei.

B augdysopax ¢ KpuBoaHHeiiHol oGpasyiouieil napamMeTph-
gecKHil pesoHaHc oTcyTcTByer. Popma obGpasyiouieli ans HHX
MoeT OuThb BeiGpaHa pasiH4Hof, ojlHaKO OHA OOLIYHO mpen-
crapaser co00H OTPe30K AYTH OKPYKHOCTH GOMBLIIOro paaHyca.
[lInpokoe pacnpocTpaHenHe Takoro THna obpasyomeil ofbsic-
HAeTCA TeM, 4To GoJiee CJIOMKHBIE KpHBble (KaTeHOHAa, rumep-
Gona H T. 1.), 3HAYHTENbHO 3aTPYAHAN NPOH3BOJCTBO AH(DY30-
poB, HE JAIOT 3aMETHLIX KaYecTBeHHLIX NPeHMYILEecTs.

Jlnsi oTaHBa noadGHpaercs cneuHadbHbI cocTaB GyMaxKHOI
MacCCHI, ‘I‘ij:nﬁhr NnoayuuTh HaHbGosee yjauHoe coueTanne (hpH3HYe-
CKHX CBOICTB- MaTepHana AH(xpysopa: NJIOTHOCTH, YNPYrocTH
H BHyTpenHero Tpenus. Tomuuua audepysopa o6bMHO YBeaHYH-
BaeTcsl OT OCHOBaHHs K BepwHue. Takoe pacnpejenenHe ToJ-
IHHB OGecredyHBaeT JOCTATOUHYIO MPOYHOCTBL camoro aHdipy-
30pa H XOpOLIYI0 NOAATAHBOCTE roppa BopothHKa. [as ayu-
Iero BOCMPOH3BEJGHHS BLICOKHX YACTOT BEPUIHHY KOHYyca
AHxhyaopa IONOJHHTENBLHO NPONHTHIBAIOT CEHAJBHEIM J1a KOM.

Ha puc. 14,6 usoGpaxen npofioabhuii paspes audxpysopa
TAKOro THNA. DOABIWIHHCTBO COBpEMEHHBIX TOJOBOK IPOMKO-
rOBOpHTeJIel HMeeT ABYX- WJIH TpexaBeHHwlll rojp Ans Bopor-
HHKOB AH(py30pOB, OTJHBAEMBbIX OJHOBPEMEHHO C CAMHM KO-
HycoM. ToabKo Takoro THNA ropel B coYETAHHH ¢ NPABHABHO
nofoGpannoil oopmoii Han npodusem ((popMa KaHABOK, HX Bbi-
COTa H T. N.) cnocoGHbl O0eCNeunTh JOCTATOUHYIO THOKOCTH
(Ma;yio ynpyrocTs) nofseca BepXHero Kpas Aucdysopa u co-
XPaHeHHe JHHEeHHOCTH ero cBOMICTB BO BceM paGoueM JHanasoHe
CMelleHHH noaeHKHOM cHcTeMsl. [lepBoe yeioBHe HeoGxoaHMo
A8 MOJYYeHHA MaJiofi BeJIHYHHBI OCHOBHOIO (MeXaHHYeCKoro)
PE30OHAHCA TOJNIOBKH TIPOMKOrOBOPHTENA — BeckMa BaKHOTO
YCJIOBHA pacimpenHs pafodero AHana3oHa B ofsacth Gojee
HHSKHX 4YactoT. Bropoe ycioBHe JO/IKHO coGmiofaThesl ANA
TOro, 4rofbl HeJMHeliHbe HCKAaXKEeHHS B TPOMKOrOBOPHTeJe
Obinn wesennkn. Tpu nocrpoennn npoHas ropa BOpOTHHKA
gﬁﬂl::}'mpa BECbMa Ba)KHO MNONYYHTb XOPOULIEE CONMpPSKEHHE

TE nepexona KOHHYeCKON 4YacTH B IVIOCKOCTE BOPOTHHKA, -
B NpOTHBHOM cJiyuae BO3HHKAIOMHE nedopmanmn - cayxar
HCTOUHHKAMH NapasHTHBIX NPH3IBYKOB.
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Ha puc. 15 npueegenn npoduan rodpa HECKONABKHX Mpo-
MbllLIEHHEIX THNOB FOJIOBOK KHHOTeaTpaJbHBIX FPOMKOrOBOPH-

Tenei,

Lentpupyiomas waiiéa siBisiercsi BTOPHIM 3JEMEHTOM Mo-
NBHIKHOMN CHCTeMbl, BJAMSIONMM HA KadecTBO rojoBkH. Ee Ha-
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3HAYeHHe — ofecnevyuTb npa-
BHJIBHOE MOJIOXKeHHe 3BYKOBOH
KaTyIIKH B BO3JYLIHOM 3a3ope
MACHHTHON CHCTEMEl KdK B He-
paBoyem cOCTOSIHHH, TaK H MpPH
ee pabGore. [lna 3TOro weHTpH-
pyiouias waiba fo/xHa obaa-
IaTh MHHHMAABHOH HOKOCTBIO
B pajHajibHOM, TO €CTh B IO-
nepeuHoM K TMOBEPXHOCTH 3BY-
KOBOH KATYIUKH Hanpas/leHHH.
OnHoBpeMeHHO UEHTPHpY oA

241 waiiba JomxHa AONYCKaTh CBO-

Goanoe nepeMelliedie Ay 3o-

pa BO BceM JHanasoHe paGodYHx

AMIJIHTY, HMeTb MaKcHMaJb-

HY) THOKOCTB B OCEBOM Ha-

LA 45, 45 | 45 npasiendd (BAOJL  3BYKOBOIl

#sz| [#37] 85|  karymku). Tepsoe TpeGosane

; T onpejienfAer MeXaHHYecKYyl Ha-

22 faz i JeHMHOCTh TOJIOBKH, B YacTHOC-

-11 ! TH OTCYTCTBHE pacleHTPHpPOBa-

HHE, a BTOpoe — XOpollHe

3JIeKTpoaKycTHYeCKHe CBolicTBa:

HH3KYIO HacToTy  OCHOBHOTO

pesonanca TOJOBKH, MaJlbie
HCKaMKeHHs.

Yacrora ocHOBHOFO peso-

HAHCA TOJIOBKH onpejensercs

g3 JBYMsl ee [apaMeTpaMH: CyM-

Puc. 15. IMpoduan rofpa sopor- MapHoil Maccoil NoABHMKHOH CH-

HHKa Au(dy3opa (pasvepsl B MM)  cTeMbl H CyMMapHOH MHGKOCTBIO.

[Tocaenusia onpelensiercs BejH-

YHHOH rHOKocTH ropa audxpysopa M ueHTpHpYioled wWwaiow.

B nmpakTHUecKHX YCAOBHSIX C Ile/iblo ofecrneueHHs MexaHHde-

CKOH HaJleXXHOCTH ToJIOBKH THOKoCTh rojpa Bcerja Gojblue

rHGKoCTH LeHTpHpYiowed walioel. Bor novemy ee BennyHHa

O6bIYHO ABJAETCHA PelalolHM (haKTOpOM B CHHMKEHHH YacTOThl

OCHOBHOTO pe30HAaHCA.
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[lenrpupylomie mafibl MOTYT IUTAMIOBATBCA H3 TeKCTO-
JINTA HJH KapTOHA, npeccoBaThes H3 GaKeH3HPOBAHHOIN TKaHH,
oTAHBATLCS M3 GyMaxkHoi Maccwl. Manas ru6KocTh B pajHaib-
HOM HanpaBAeHHH H COJbluas B OCEBOM AOCTHIalOTCH Moa6o-
poM (hopmel waiidb Han rogpa na Heit. llafi6u nepsoro BHia,
noayuHBlIHe WHpoKoe pacnpoctpanenHe B 30—40-x rojax,
B MOCJLYIONHE rojbl CTaaH ObICTPO BBITECHATHCS LUEHTPHPYIO-
UHMH WaiiGaMH BTOPOro BHAa — ro)pHpoBaHHLIMH.

bymaxkHble roppHpoaHHble Waids NPHMEHSAIOTCA H B Ha-
cTosIlllee BpeMs, HO B MAJOMOUIHBIX TOJOBKaX — OGBIYHO A0
0,5 em. Bo Bcex ocTajbHBIX C/AY4YafX, 0coGeHHO B roJOBKax

a g 2

Puc. 16. Tunel uenTpHpyIOmHMX waiis:

@ — TPEXACNECTHORAA TeHCcTONHTORas; O — QETHPEXALMECTHORAA TEKCTO-
JHTOBAA; & — NAOCKAR, rodpHpoRaHNaA, MaTepaaTasd, GaKe HIHPOBIHAAR;
& — Kopofuatad, roppHpoBAKNAN, MATCPIATAA, GAKCIHINPOBANEHAR

KHHOTeaTpaJbHLIX TPOMKOrOBOpHTeNell, Hcnoib3yioTes Oake-
JH3HPOBAHHBIE ropHpoBaHHbIe 1aidnl H3 pelKoil xjmomyarto-
Gymaxknoil Ham wenxosoif Tkanu. [oppHposanuas nosepx-
HOCTE 00bYHON 1aii0n 3aKaHUYMBAeTCH MJOCKHM KOJIBLOM,
KOTOPBIM OHa MpSAMO NpHKIeHBaerTcs K Aupdysopolepkaresio
HJIH Ke NpHKJAeHBaeTci K MepexojHol AeTanH, a nocJeaHas
yxe Kpenutcsi K mubdysopoiepxkatemo. 3a nocnelHue rofsi
BCE INHpe HAXOAAT NpHMeHeHHe MaTtepuaThie rodpHpoBaHHEIE
Wwaibsl Tak HaswBaeMoro KopoGuatoro THnma. Ilo Bewnemy
BHY OHH HANOMHHAIOT KOPOOKY ¢ roh)pHpPOBAHHLIM JHOM H pas-
BaJIbLOBAHHLIM B MJOCKOE KOJBIO LHJIHHIADHYECKHM KpaeM.
Takolt (opmbl WwafiGh XOPOWIO LUEHTPHPYIOT NOABHIKHYIO CHE-
TeMy, o6JanaiT JHHeAHBIMH XapaKTepHCTHKaMH B GO0JbILIOM
AHanasoHe aMnJHTY] CMelleHHs NOABHIKHON CHCTeMbl H XOpo-
el ruHGKoCThIO.

Ha puc. 16 nokasano HecKOJNBKO THIIOB HEHTPHPYIOIHX
Wafi, B TOM uHcJe H paHee NMPHMEHNBUIHECH LITAMNOBAHHELIE.

Mocnenunii snement nosBuKHON cHCTeMB — 3BYKoBas Ka-
TYUIKa — siBnsieTcsl HCTOMHHKOM [BHMKeHHS Beell cHeTeMbl. 3BY-
KOB@sl KaTyllKa HAMaTLiBAETCH MeIHLIM TMPOBOAOM, MOKPBITHIM
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smanepofi H3oasuHel, Ha GyMaKHLIA HAH MeTaaHdecKHlt Kap-
Kac. B nepBoM caydae KapKac H3roTOBJSIETCA H3 naoTHOH,
nponuTanHofi GaKeJMTOBLIM JaKoM OymarH, BO BTOpPOM — H3
ToHKoll amoMurnesoil honbri. B ofoux caydasx Ha KapKace
BLIIABJHBASTCA KaHaBKa, B KOTOPYIO YKJabiBaercs MPoBOA.
DTHM JOCTHTAeTCH TOBbIeHHe MeXaHH4ecKoil MpOYHOCTH 3BY:
KOBOH KaTyIIKH.

Upeio cJ10eB 06MOTKI Beerjia Buibupaercs derHoe (apa wa
yeThipe), MOITOMY HA¥ANO H KOHEll ee pacriojaraior Ha Kpae
ruJib3bl Kapkaca, oGpaule-
Horo K mHbdy3opy.

Kapkac 3By KOBOH KaTyul-
KH BKJEHBAlOT B BeplUIHHY
mudppy3opa oHHM H3 CMOCO-
GoB, yKa3aHHeIX Ha puc. 17.

3ByKOBYIO KaTyuWKy MpH
HAMOTKE NpPONHTLIBAIOT Crie-
HHaJbHBIM KJeeM, Kak mnpa-
BHJIO, STHM e KjeeM MNpH-
KJEHBAOT KapKac W LEeHTpH-
pyouyio mwaidy K auddyso-
py. Konuu nposoga oGMoT-
KH BuBOAAT Ha JAHdpysop
H CNaHBalT C MHOTOMHJIb-
HEIM TOHKHM HPGBD.EI,HI{I{DM,
HIYIHM Ha KJeMMBI TIOJIOB-
Puc. 17. Cnocoli sknefixu smyko- s Mecto cnailki NOAWH-

BLIX KaTyllek: BaloT K audxpysopy Bo H3Oe-
a, & — chapysn guhdysopa; & — BUYTPL AHAHHE ﬂﬁpb]l!ﬂ NpoBOAHHKS
mupdysopa; | — anddysop, 2 — 3pyKoBaa EE}?K{)Bﬂﬁ OGMOTKIL MPH JBH-

KaTyuka, § — UeHTpHpyloman mafta, 4 —
NiNesAMMTHEA KOAMAWOK, § — GamAex  JKEHHH MOJARHIKHON CHCTEMbl.

MarsHMTHAf CHCTEMA

Eume B konne 40-x n nauane 50-X rofioB NpHMEHAJHCH ro-
NOBKH KHHOTEaTpaJbHBIX TPOMKOroBOpHTeJeH ¢ 3JeKTpHue-
cKHM BoaOymaenuem, [IpuMenenHe TakHX TroJOBOK BHISBIBA/IO
HeoOXO/MMOCTE B COCTaBe anmapaTypel HMeThb ChelHadbHbIe
BEINPSAMHTENH ¢ OdYeHb Xopouleil (HIbTPauHeil NOCTOSHHOTO
TOKa, NPOKJajAbLBaTh MOMHMO 3BYKOBBIX JIHHHI elle H JHHHH
nuTanHa Goabworo cedennsi. Cama oGMOTKA BOSOYXIeHHS B
roJIOBEKe SBAAJACE HCTOUHHKOM MOIHOIO BhIJENeHHA Tennaa
H MOrja ObiTb HCTOUHHKOM Cepbe3HbIX aBapHil.
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VkasanHse HEAOCTATKH ObIH TMPHYHHOM OBICTPOro BhITeC-
HenHsl 3JeKTpHUecKoro Bo30YMJAeHHA NOCTOAHHBIMH MarHH-
TamH, KaK TOJbKO GbliH OTKPHITH H TEXHOJOrHYECKH OCBOEHE!
ppicoKoKo3puuTHBHbEe cnaeb (cm. TMpuaokenne 11I). Yike
¢ cepentibl 50-X rojloB B roJloBKax I POMKOTOBOPHTEJIEH CcTalH
NpHMEHSITh MAarHHTHbE LENH TOJBKO C MOCTORHHBIMH MariH-
ramu. Takum oGpasoM, Tenepb NpHMEHAETCA OJHH HCTOUHHK
BO30YIeHHs] MarHHTHOrO MOJIst B BO3JYLIHOM 3330pe MarHHT-
Hoil menH — MOCTOSHHBIE MAarHHTHI.

KoHCTpYKUHH MarHHTHEIX Ueneil (puc. 18) onpejensiorcs
dopmoil npHMenesHOro Marnuta. Ecan MariHT H3roToBJeH
B BHJe LHJHHAPHYECKOro KoJibLla, TO MarHMTHAasA Helb COCTOHT

& =4 :-':ﬁ-ﬁ:xt-&:
'y

Puc. 18. THno MarHRTHHX uened:
a8 — woasuepan; § — wepropas (M — MarnuT)

H3 KpyrawiX (uanues H KepHa LMAHHAPHYECKOH (OpMBL.
Bepxuuil (ianel, HMeeT oTBepcTHe, B KOTOpoe BXOAHT BEPXHASA
yacTh KepHa; B CBOIO Ouepelb, KePH BIPECCOBAH B HHMKHHH
(nanen. MarsuT nAoTHO MpHJEraerT K MJOCKOCTAM (pnanues,
KOTOphie BMecTe ¢ KepHOM o6pasyioT Maruutonposofi. Pas-
HOCTH AMAMETPOB OTBEPCTHA B BepXHeM (uiaHue H KOHIEeBO#
YacTH KepHa o0pasyioT BO3JYUIHBIH 3a30p, B MarHHTHOM TOJE
KOTOpoOro pacrioiaraercsi 3ByKopas Karyuwka. [as ofecneye-
HHA MexaHHuecKofl NPOYHOCTH MArHHTHAS CHCTeMa CTATH-
BAETCA JATYHHLIMH GOJITaMH H 4acTO JOMOJHHTEJBHO COTpHKA-
calolpecs ToplieBble NOBEePXHOCTH MarHuTa H (piaHleB MOKphl-
Batotcsi kKneem B (puc. 18, a).

[Mpu npuMeneHdH MarHHTa KepHOBOrO THNA B BHJE MOJOTO
HJH CHJOMHOro KOHyca MarHMTHAsA Lenb BRINOMHAETCA B BHAE
3aKPHLITOr0 HJM NOJAYOTKPHITOr0 MarhHTonposofa. B nepsoM
clyyae MarHHTONPOBOJ COCTOMT M3 CTaJbHOro CTakaHa, no
LEeHTPY AHA KOTOPOro pacnoJaraercsi KepHOBbIl MarHuT, Kpyr-
NOTO BepxHero iaHua H TOJIOCHOTO HAKOHedHWKa. BepxHuil
tnaneny HaKpniBaeT cTaKaH M HMeeT OTBepCTHE, B KOTOpOe
C 3430pOM BXOJHT BEPXHAA YacThb MOJOCHOTO HAaKOHEHHHKa,
CHAAwmero Ha MaruuTe (puc. 18, 6). Bo BTopoM caydae BMeCTO
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cTaKaHa HCroJjib3yercsi cko0a, BepxHHH (iaHel HMeerT mno-
TOMY MNPSIMOYTOJAbHYIO (pOpMY, OCTa/bHbIE JETaJAH OCTAIOTCH
Temd ke. C GOKOB MarHHTONpPOBOJ 3aKPbiBAeTCA JEKOpaTHB-
HbIMH KpbIIUKAMH H3 MarHHTONPOBOAALLEr0 MaTepHana.

Bo Bcex cayvasix, BHe 3aBHCHMOCTH OT KOHCTPYKIHH Mar-
HHTHOH LenH, Aaf MecTKoH (HKcalHH OTBEPCTHA B BepxHeM
lEI]Jl&HI.[E H BXOISLIENC B HErMO KOHIA KepHa HJAH NOJKCHOTO
HAKOHEUHHKA BHH3Y (paHla YHKpenJeHo UeHTPHPYIoUee KOJb-
1o, OTEBEPCTHE B KOTOPOM obecneudpaeT CROMB3IANY IO NOCaIKy
KepHa, TO eCTk COOCHOCTE €ro H OTBEPCTHA BO (t!l.l'laHLLE B npe-
Ienax JONYCKOB JAsi JAHHOH KOHCTPYKIIHH.

i : ﬂ‘u_ zmﬂ'! i
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Pue, 19. Cxembl Mof0CHEIX HAKOHEUHHKOB MarHHTHBIX
wenefi:

@ — MPOCTefan; § — CKOC HA KepHe;, & — durypuufi Kepm;
& — CKOC Ha danne cunsy; ¢ — ckoc na $aanue cpepxy

Hetanu MarHMTONpoOBOJa MarHHTHON LENH M3rOTOBJASIOT
H3 MArKoli cneuManbHoil cTagH, a (opMa NOMOCHBIX HAaKOHEY-
HHKOB — Kpall oTBepcTHs B BepxHeM (aHle M KOHeuHas
YaCThb KepPHA — 3aBHCHT OT BeJHYHHL HHIVKIHH B BO3IYILIHOM
3asope H TpeGOBaHHII K paBHOMEDHOCTH pacnpejeNeHHs Mar-
HHTHOrO T1OTOKAa B HEM H OKOJO Hero (CM. NpHMepsl Ha
puc. 19). INoayuenne paBHOMEpPHOrO NOJA € CHMMETPHUYHBIMH
KPHBBIMH Cliaja 3a fpenejaMy BO3AYIWHOrO 3a3opa MarHHTHOf
LenH BamHO aas obecnieuennus tpeGyeMoro ypoBus HeJHHel-
HBIX HCKAKEHHH M BeJHUHHBl CPeJHero CTaH1apTHOTO 3BYKO-
BOrO JaBIEHHS, O ueM HHME Mbl OCTaHOBHMCA rnoapolHee.

[locTosiHubIe MarHHTEL NpUMEHSIOTCA JNThIE H3 CIJIaBa
IOH[I-4, panee ero naswBain AH-3, AJITHH wm IOHIIK-24
(AHKO-4), wnam npeccopamHbie H3 CMeCH NOPOMIKA OKHCJOB
XKenesa H Oapus. [lepBuie M2rHHTHI MOrYT GbITh KOJbLEBBIMH
HIAH KePHOBbIMH, BTOpLIE — TOJLKO KOJbUEBLIMH (mojpofHee
cMm. Ilpunomenne I11).

BcnomoratedsHas cHcTeMa

DCHGBHI::IM IEMEHTOM BCNOMOraTe/bLHOH CHCTeMbl SIBISeTCH
anpdysoposepKateab, K OCTajdbHBIM OTHOCATCA KpenesHbie
nerajqd Bcex BHJOB, Koiblla H npokaagkH. JIuddyzoponepxa-
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TeJb coeanMHAET. TMOABHMKHVIO H MarHUTHYIO CHCTEMEl OJIOBKH
FPOMKOTOBOPHTE/A B €IHHYIO H MeXaHHUECKH HAJeKHYIO KOH-
CTPY KIHIO. Uauie Bcero KoHCTPYKTHBHO AH(pY30poaepKaTeb
npeicTapasieT cofoil YalIKy ¢ KOHHYSCKHMH CTeHKaMH. Iua-
MeTp AHa YalUKH COOTBETCTBYET AHaMeTpy BEepXHero (pnanua
MATHHTHON CHCTEMBI, K KOTOpOii OHa KpernHTCA BHHTaMH.
EcaM MAarHHTHAA CHCTeMa HMeeT MpAMOYroJbHbH BepXHHH
¢anelt, To auamerp AHa Audupysopoieprcares JAOJHKeH COOT-
BeTCTBOBATH AMHHe Bepxuero ¢uanua. [lno auixpysopomepxa-
TeJsi HMeeT GoJbllOe LeHTpajibHOe OTBEepPCTHE, OTKphIBAlOllee
BO3/LYLIHBIA 33a30p B MarHHTHOH CHCTeMe H OTBEPCTHSA M Kpe-

Puc. 20. Tunu auipdyaoponepmareneii:
@ — MTaMNoBRaHHLA 4A-28; 6 — anTol 2A-9

nexHuix GonroB. Bepxuuit kpail audppysoponepmarens nepe-
XOJHT B MJIOCKOe KOJBLO JJIA 3aKpenJjieHHs Ha HeM BOPOTHHKa
mupdysopa. IMuockas koabueeas 4yacTe AH(xpy3opofepxatens
HMeeT OTGOPTOBKY BepxHero Kpasi, HeoGXOIHMYIO JJiS YBeJH-
YEHHS XEeCTKOCTH, TAK KaK 3THM KpaeM roJioBKa rpoMKOroBo-
PHTENIST NPHUKPENAeTcsl K aKyCcTHYeCKOMY O(hopMJIeHHIO.

B konuueckoil Gokosoil nosepxuocTH AH(pysopoaepxaTens
obsizarenbHO HMeloTesl Goablune okua. [IpH oTcyTcTBHH 3THX
OKOH BO3]y X, 3aKAIOYeHHBIA MeXAy BHYTpeHHeil NoBepXHOCThIO
Mdpysopa v GoKosoit moBepXHOCTBIO AHdpy3opojep:kaTens,
NpH KoJeGaHHAX MOJABHKHOH cHcTeMbl OyeT Bo3/leficTBOBATD
HA Hee KaK JOMOJHHTe/NLHAfl. HArpyska, yMeHbllas oTjady
TPOMKOrOBOPHTEJISl H Y XY/ULAS €ro YacTOTHYIO XapaKTepHCTHKY
B 0G/acTH HU3KKX yactoT. Ha noeepxHocTi aupiy3opoiepxa-
TS A5 yBeJHYeHHS ero MexaHHdecKoil NPOYHOCTH YacTo
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AenaT JONONHHTENBHO ChelHanbHble KAHABKH, Ha3uBaeMble
3HraMH HAH pebpaMH JecTKOCTH.

HuddysoponepraTens WTaMnyloT H3 CcNelHanbHOl Kou-
CTPY KUHOHHOH cTanH ToJAuHHON 10 2 MM, OTIHBAIOT H3 JIETKHX
CMJIABOB (HANPHMEp, CHJAYMHH) MeTOJAMH TOYHOrO JHThS —
B BBHITIABAAEMBI KOKHAb,— WJH JHTHEM NOJA JABJEHHEM, HJIH
npeccyloT H3 naact™acenl (puc. 20). Texuosornueckue MeToanbl
H3rotoeaenus Audpysopoaep:kareneil onpeaensioTcs Mol
HOCTBIO H pasMepaMH ToOJIOBOK, 4 TaKiKe H HMelomHMcA Ha
npeAnpHsATHH ofopyaoBanneM. Bre 3aBHcHMoCTH oOT Merola
H3rOTOBJEHHA, KOHCTPYKUMA [AH(xpy3opoiepkarens AoJxHA
ofecneunTh MeXaHHYeCcKyio H BHOPAUHOHHYIO MPOYHOCTBL IO-
JaoBKH. CaM ke 1 py3opoaep:karens He 1oJiHKeH Bo30Y MIaThes
npH paGoTe roJOBKH HJH JaBaTh KaKHX-JHOO 3aMeTHRIX MpPH-
3BYKOB.

§ 2. AKyCTHYBCHOR othopmAeHKe
FPOMKOr0BOPHTENEH
NPAMOr0 H3NYYEHHA

Besikoe yetpoiicTBo (HAH KOHCTPYKIHSA), B KOTOPOM pa3Me-
[ieHa TONOBKA TPOMKOrOBOPHTENA, HeoOXOAHMO IS YaAyu-
LWeHHA AKYCTHYeCKHX ycJoBHi paGotnl H3ayuaresns. Tawxue
yCTpOHCTBA B SJIEKTPOaKyCTHKe TMO3TOMY NPHHATO HAa3bIBaTh
AKyCTHUYEeCKHM ocdopMaenHemM. Cihelosarensho,
rPOMKOrOBOPHTENb MPAMOro M3NYHeHHA KaK eluHas KOHCTPYK-
ILHA BCerja COCTOHT H3 JBYX 3JIeMEHTOB: TOJIOBKH H aKycTHYe-
CKOro opopMJIeHHS.

AkycTHuecKoe oopMmieHHe npocTefillero BHAAa ABASETCA
cpelcTBoM GopbOBI ¢ AKYCTHUYECKHM ¢KOPOTKHM 3aMbiKaHHeMs»,
BO3HHKAIOWHM B 00JacTH YacToT, J[/iHHA BOJHBI KOTOPBIX
Gonbllle pasMepoB H3JydaTend, B HalleM cJaydae — gHdpy-
sopa. Bonee cnoxHad KOHCTPYKUHMA NoMHMO mepBofl 3ajauu
BBIMOJIHAGT H POJib 3J€MeHTa, COrJAacymllero Hajaydareib
¢ OKpymaioweii cpejoil, posayxom. Hiie, onuchiBasi THNBI
aKYCTHUeCKHX ogopMJeHH, NpHMEHsSeMLX B TIPOMKOrOBOpH-
refifix OpsAMOro H3/Ny4eHHs, Mbl PACCMOTPHM CYUIHOCTB 3THX
sajau. lloMHMO pelleHHs 3JeKTpoaKycTHUeCKHX 3ajad opopM-
JIeHHEe JOJIKHO OhITh CKOHCTPYHPOBAHO TaK, YTOOH He SIBAATLCA
HCTOYHHKOM NapasHTHeIX NMPH3BYKOB H YAOBJETBOPATH Tpebo-
BaHHAM 3IKcnayaTauMu (sec, raGapHTbl, NMPOYHOCTH H T. I.).
B rpoMKoroBopHTesax NpAMOro H3JY4eHHS NPHMEHSTIOTCH cJe-
AyIOUlHe THIMB aAKYCTHYECKOro c(opMieHHs: aKyCTHYeCKHH

14

5KpaH, 3aKpHITRl W OTKPuTHIA AUHKK © (ha3oHHBEPTOP.
PaccMOTpHM MOAPOGHO OCHOBHBIE HX OTJIHYHTEJbHLIE OCOGEH-
HOCTH M 3JIeKTpoaKycTHYeCKHe Mpolleccel, CBA3aHHbe ¢ ofop-
MJIEHHEM TOro HJH HHOrQ THMA.

AKyCTHYECKHHl 9KpaH

IKpan ABNAETCA NPOCTEillHM THIOM aKyCTHUeCKOro opopM-
JieHHsl TPOMKOroBopHTeNs MpsiMoro uanyvenus. Ero ocHoBHadA
3afla4a — YCTPaHHTb HJH 3aMeTHO ocaalHTb (peKT aKycTH-
YecKOro «KOpPOTKoro sampikanus», [Ins Toro 4rofwl npejcTta-

| \
Mopureris -
- m /
g
Sfiger

% %ﬂ:ﬂ”"“ I T‘!IH rl_"

EHHOE [Towie wcewmoe
fafnesye falleerue

Puc. 21. Cxema BOSHHKHOBENHHA 3BYKOBOR BOJIHEI

BHTL (DH3HYECKYIO CYUIHOCTB STOr0 SIBJEHHS, PACCMOTPHM,
4TO MPOHCXOAHT B BO3JYXe, OKpYy:KarouleM H3any4aTesab. llpen-
CTABHM cefe, YTO MaJblX pasMepoB KPYIJblil AHCK (NOpLUeHb)
pasMelleH B cTeHe MoMellleHHA GOJBLIMX pa3MepoB (aKyCTHKH
FOBOPAT — B (ecKOHeYHO NPOTHMKEHHOM MJIOCKOM JMKeCTKOM
SKpaHe) H MpHBeleH B JABHXKeHHe ¢ OJIHHAKOBOMH, HO nepeMeH-
HOH No 3HaKy aMnauTyfoil NO OTHOWEHHIO K HeHTpaJbHOMY
MOJIOKEHHIO, KOTOpOe OH 3aHHMan B coctosinuu nokos. [Mpu
IBHXeHHH nopluHa enpaeo (pHe. 21) NMPOHCXOJHT CMelleHHe
HacTHU BO3JAyXa, ¢ HHM CONpPHKACAIOUIHXCH,— CKaTHe, Kak
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roBopsAT M3HKH, H JaBJeHHe ypenauuusaercd. H3-sa ynpyrux
CHJI, BOSHHKAIOIIHX 1'I|J}'| HaMeHeHHH B3aHMHOIO pacnoyoXe-
HHSl YacTHU, 3a 30HOH YyBeJHYeHHOro JaBJeHHA BO3HHKaer
30HA NOHHMAKEeHHOr o JaBJICHHHA, 3a Hel 30Ha }'BE.‘J'EH‘{EHHOI‘D JaB-
JeHHaA* W T. 4. (TeMHble H cBeTJible mosockl Ha pHc. 21). [lpu
JBHXeHHH NOPLIHS BJEBO NPOHCXOAHT aHAJOrH4YHBIN npouece,
HO MPH 3TOM KapTHHA MeHfieTcl Ha oOpaTHYI0, TO eCTh 30HbI
NOBHIIUEHHOrC JABAeHHH CTAHOBATCA 30HAMH MOHHAEeHHOMD
Aapienusa. YacTHib Bo3y xa NPHXOAAT, CJel0BaTe/LHO, TAKKe
B Hﬂﬂe&ﬂliﬂﬂ, 4 NepHojH4YeckKoe H3MeHeHHe 3HdKa 30H napme-
HHSl MPHBOAHT K pacnpocTpaHeHHI0 3BYKOBOH BOJHBI B Mpo-
cTpaHcTBe crnepefn mopna. M3 pue. 21 BHAHO, 4To AJMHA
BOJIHBI A pacnpocTpaHsiionlerocsi 3ByKoBoro KojeGaHHsi paBHa
paccTOAHHIO MeXKAY UeHTpaMH [BYX COCeIHHX 30H OJIHHAKO-
Boro aHaka. Yem Hume vactora KoneGaHHi, TeM GoJiblue LUH-
pHHAa Ha}Hﬂﬂﬁ 30HBI, H COOTBETCTBEHHO ¢ NOBLIILIEHHEM YacTOTh
30HBl YIVIOTHHIOTCH H cTaHoefATCcA Oonee Y3IKHMH.

3To o3HauYaeT, 4To YeM HHMe YacToTa, TeM OoJbllle BeJHYH-
Ha k, H naoGopor.

BennyHHa AMHHB BOJHB MOMET ObITh onpefeneHa, ecJjH
H3BecTHa 4Yactota KosaeGauuii [ no dopmyne

c
= 7o

riie ¢ — CKOpoCTh pacnpocTpaHeHHs 3BYKOBbIX — KoJeGaHHIl
(st Bosayxa B oObMHBIX  YycaoBHAX ¢ = 340 m/cex).
MoxHo ans npuMepa oueHb NPoOCTO MOACYHTATE, 4TO AAA 4Hac-
Tottl 100 ey A =34 M, a ana uactorm 10000 ey A =
= 0,034 # = 3,4 cm.

B peanbHbIX YCAOBHAX rofioBKa rPOMKOrOBOPHTENs NpA-
MOI0 H3Jy4YeHHs 3aMeHsieT NnoplleHb H3 paccMOTPeHHOro HaMH
Bhlllle mpHMepa. PaccMoTpuM JiBa caydasi, W3oOpaxeHHble Ha
pHc., 22: B nepeoM roJIoBKa pasMmelieHa B «DecKOHEUHOM»
sKpaHe (a), Bo BropoM — Oe3 wuero (0). [Ipeanonokum, 4to

* Ha npakTHke MOMHO MPOAENaTL ONLIT W NOJAYMHTH KapTHHY, aHano-
ragnyio onucannodi. [ocratouso y Gepera GpocHTh B CNOKOANHYH BOAY
KaMmelb, Kak Bejej 33 NepBwIM BCNJECKOM 3Ta MOBepXHOCTE OyAeT nocre-
MeHHO CMOPLIHBATHCA M MPEBPATHTCA B Pa3leralonlyiocs KoHIeHTPHYeCKHMH
NOAYOKPYHHOCTAMH CHCTeMY BeINyKJocTelt H snainn. XoTts soixa pasGe-
raerca ot Gepera pce Aaibllie W Jajblue, ABHIKEHHE HAacTHL BOAW MPOHCXO-
JHT TOJILKO BBEPX H BHH3 OT YpoBHA cnokofinoll soawl. B stom dHerpyaxo
yGeauThes, ecad nounaGmoaarts sa nonaapkoM, Ou ToMe npujer B KoJela-
TelbHOe JABHMKEHHE, HO OCTAHETCH Ha MecTe.

F el

madxpy30p FONOBKH CMECTHJCS BNPABO OT MOJIOMEHHs paBHO-
pecus. Torja sl nepBoro caydas B npuneraioued K audgpy-
30py 30HE TNepejHero noaynpocTpancTsa (npaBasi 4acTb OT
skpana) HMeetcs pasa cxkarns. Takas ke 3oHa 3ajuero noJay-
npoctpacTBa — paspesmennn. [lpn cMemennn audpysopa
BIEBO KapTHHAa H3MeHHTCA Ha oO6paTHYIO H T. 4., TO €CTb B
KAMIOM H3 3THX MOJYNPOCTPAHCTB HAYHYT PAcrpoCTPaHATECA
spyKoBBle BOJHBL. Bo BTOpOM caydae BHauajie MpPOH3OHAET
To e camoe. Ho Kak ToJbKO Nepeinsii H 3aJHAS 3BYKOBbIE
BONHbI JOCTHPHYT Kpas TOJOBKH, MPOH30MAeT HeMelieHHo
BLIDABHHBAHHE JABJEHHsl 3a cCUeT MepeMeluleHHs BO3JyXa
H3 30HBl TOBLILIEHHOTO HABJE-
HHA TO OAHY cTOpoHY Au(dy-
sopa B 30HY TMOHHKEHHOro
AaBJeHHs Mo JAPYrylo €ero cro-
pony. IlojeenenHas K rojiopke
sHeprusi GyJeT 3aTpauHBaThCA
Tenepb He Ha NpHBeleHHE B
KoseGaHHe Bcero oOneMa BO3-
nyxa, a4 Ha nepexkavdry ero H3
ofHOll ONHMHeH 30HH B JApY-
ryio. ITpoHCcXoIHT, KaK Mbl yiKe
rOBOPHJIH, AKYCTHYECKOe KO-
poTKoe 3aMblKaHHe».

B npakTHYecKHX YCJAOBHAX
nepeblif M3  PacCMOTPEHHBIX
HaMH CAYUYdER HE BBITIOJHHM,

Pic. 22. AxycTHueckoe €Kopor-
eCJH TOMbKO HE BMOHTHPOBATEH KOE 3aMLIKAHHE::

roJIOBKY B CTeHY MOMELIeHHH, a—ronopka s GecKoHewWHOM SKpaHe;

BTOpoil — He TpHrofeH Jas B

pabortul. Ecaum e BMOHTHpO-

BATb TrOJIOBKY B 5KpaH OrpaHH4YeHHbX pasmepoB, To pac-
cMoTpeHHoe sipjenHe Oyjler HaOMOAATBCA TOJbKO Ha TeX
yacToTax, JUIHHA BOJHB KOTOpLX GoJiblle MOJOBHHBI JIHHLI
0T H3JayuaTend 10 Kpas SKPEHH.

JKkpan KOHeYHBIX Pa3MepoB, ABJASACH MPOCTEHIIMM BHAOM
aKycTHuecKoro oopMaeHHd rpoMKOrOBOPHTENf, IPEACTaBIAeT
cofoil IMMT M3 MJOTHO COEJHHEHHBIX H CKpenJeHHBX JOCOK
Han danepsl. Bo uaBexanne nosiBAeHHs cOGCTBEHHBIX KoseGa-
HHIL (apeGesmanuil) TOMIMHA TAKOTO UMTA JO/KHA ObITh
20—30 mm. BuiGop pasMepoB 3KpaHa 3aBHCHT OT raGapHTOB
MECTa YCTAHOBKH M HHMKHel rpaHudyHON YacTOThI HOMHHAJb-
HOro amanasona. Yem oHa jonHa ObITh HHiKe, TeM pasMmep
3KpaHa A0KHL OuiTk GoJblue. :
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B mpakTHueckoM HCnonk3oBaHMH AaKYCTHUeCKHA SKpaH
Ternepb npHMensieTcs penko®. B Tex cayvasnx, Korja 1o KakHM-
JHGO NpHYHHAM ecThb HeoGXOAHMOCTL HCMOJAb30BATh STOT THN
oopMIeHHS, HYXHO OGpaTHTL BHHMaHWe Ha BuGOP (hOpMmI
SKpaHa H pacnoJIoXeHHe Ha HeM roJIOBKH,

Kak mbi y:ke roBopua, npu pa6ote roJOBKH B TOYKY, Ha-
XOJAULYIOCH BOepeld aKkycTHYecKoro 3KpaHa, OyayT npH-
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Puc. 24. 3apucumocte wactoTHOR
XADAKTEPHCTHKH 0T (OpMH SKpaHa:
I — gpagpatimft (0.8 ¥ 0.8 u), oTRepeThe
B UeNTPe; 2 — npasoyroannsl (1,0 3 2,00,
OTREPCTHE CMELIEUO OT WenTpa

XOJHTE JIB€ 3BY KOBLIE BOJIHEL: OfiHA —
Bo36YKAeHHASl MepedHell noBepx-
HocTeio mHdxpysopa, W Apyras —
~ BO30yKAenHad 3ajkeil cTopoHoil ero.
Hx HaswiBalor npsvoil u oBoporHoil.

Puc. 23. Akycruueckue Tpsvasi 1 oGopotHas  BO/IHB

sKpanh (pasmeps Bey): DPHXOMST B TOUKY HaGmiofeHHs c

a — neygaunnil; 06— pPazTHYHBIMH []}&BEMH KoneGaHH,

yaaunu BLI3BAHHBIMH  PasHOCTBIO  TpoMeH-

HOrO HMH NYTH (PasHOCTBIO XOJOB).

OHH B3aHMHO YHHUTOKAIOTCH, eCH PasHOCTb XOJIOB Gy et

paBHa NAHHE BOJIHBL, TAK KaK Bb3bIBAeMoe OJHON BOJHOM

CHKATHE cOBNajaeT ¢ pa3pelkeHdeM, co3JlaBaeMbIM  JApyroi
BOJIHOM, H3jyyaeMoil B npotHBogase.

Hauua nytH, npoxoaumoro npsiMofi BosiHOM 1O TOYKH Ha-
GJIOJeHHA, NOCTOSIHHA, a ANMHA myTH OGOPOTHON BOMHBI J0
TOlf jke TOUKH 3aBHCHT OT pa3MepoB 3KpaHa, ero (JOpMbl
MECTa pacnoJioxenHs Ha HeM rojoBkH. CheloBaTe/lbHO, OT HHX

* Ecth ofHn cayual, korga npuMeneHie aKyCTHYECKOro SKpaHa npea-
MICLIBAETCA B KAYECTBE 0GA3aTeLHOrO — HIMEPEHHe  5JEKTPoaKyCTHYe-
CKHY MoKasaTededl rosoBoK rpoMKorosopHTeaedl (c. HHKe).
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#e M 3aBHCHT MoJyyaiomascs pasHoCTh XoloB npaMoft H ofo-
poTHOH BONH B TOYKe HaGJIOJAeHHS.

Jlnsi HAJIOCTPAUHH CKasaHHOro Ha pHc. 23 npuBeleHs JBa
THMA aKYCTHYECKOro 3KpaHa: KBajJpaTHbIH ¢ IeHTPaJbHBIM pac-
NoJIOMEHHEM TOJIOBKH H NPAMOYTrOJbHEI, B KOTOPOM roJIOBKa
cMelena no oTHowenHio uentpa. Ilpn kBaapaTHoM skpawe
ofopoTHas BOJIHA, oruGaiomias €ro, NPoXoJAHT NYTb, NPHMEPHO
paBHEI CTOPOHE KBajpara.

Ecai anuHa BOMHBI H3Jy4YaeMoro 3ByKa GJIH3Ka 1O BesH-
YHHe PasHOCTH NyTH, NpoiJeHHOro oGopoTHOI BOJIHOI, B cpae-
HeHHH ¢ NPAMOIl, TO B TOYKe CJOXKeHHA Mpl OY/eM HabJioaaTh
pe3Ko BhIPAMKEHHbII MHHUMYM JaBjeHHsl Ha dactote 420 2y
(puc. 24). JleficTBuTenbHO, pasHocTh Xofa MO Kpardafiuemy
nyTH coctapasier 400 + 400 = 800 mm, wan 0,8 & (puc. 23, a),
4 JJIMHA BOJIHBI B TOYKe MHHHMyma 340 : 420 = 0,809 wu,
TO eCTh NMPAKTHYECKH OHH COBMAJAIOT.

Ecan skpan nenpapuabhoil (popMbl ¢ HeCHMMETPHUHEIM pac-
NOJMOMEHHEM TOJIOBKH (pHc. 23, 6), BOMHEI, OrHGaioulHe ero
B pasHbIX TOYKAX NpPOXOAAT pasupie nyTH. ITostoMy B TOuKe
HaOMO/IeHHsl CKIA/LIBAIOTCS 3BYKOBHIE BOJIHBI ¢ a3 HYHBIMH
(pasaMH, U YacTOTHAasl XapaKTepHCTHKA B 06JACTH HM3KHX dac-
TOT CTAHOBHTCA pOBHee, a pe3KHe NPOBajdbl Ha OTALJNBLHBIX
HACTOTAX OTCYTCTBYIOT.

OTKpPBITLIA SIHK ;

B uncrom BHje akycTHueckuit skpau me mawen npaKTHYe-
CKOTO NpHMEeHeHHS, TAK KaK ero GojbiiHe rabapHThl H Bec
HE OMpaBBIBAIOTCA MOJYUYEHHHIMH KAYECTBEHHBIMH XapaKTe-
PHCTHKaMH rpomkoroBoputens. OHaKo B mpakTHKe IIHPOKoe
MPHMEHEHHe HALLIH OTKPHITHIE SIUIMKH KK BHJ aKyCTHYeCKOro
OOPMIIEHHS! rPOMKOrOBOPHTE el IPAMOro HATYYeHHs , Odopm-
JIEHHEM TaKoro THNa sBAfeTCS AIMK pajHONPHEMHHKA HJH
TEJIeBH30pa, 3aJHAA CTeHKa KOTOporo nnas co3flanda OJaro-
NPHATHOTO TENJIOBOro pekHMa paboTwl jleTasieil cxeMbl HMeeT
nephopaunio, To ecTh aKyCTHYECKH Mpo3pauna.

B kunemarorpapuu rakoe aKycTHYeCKoe oopmiaeHne rpom-
KOrOBOpHTeNs WHPOKO NPHMEHSIETCS B NePeABHKHOI] annapa-
Type. OGBIYHO KOHCTPYKTHBHO OHO peliaercst B BHJE YeMojaHa
¢ OTKpuiBaeMoii B paGoueM NMOJOKEHHH 3aaueil KPBILIKOA HJH
PasHHMaeMoro Ha jiBe nonoeuHsl (pHc. 25). Pemenne KOHCTPYK-
Wi fHKa B BHIe YeMojana Ans nepeiBHKHON anmaparyphl
OKa3anock yNoGHLIM He TOJBKO M3-3a ocoGeHHOCTEN! IKcnaya-
Taunn. Ono nossoasieT wa spems TPAaHCMOPTHPOBKH pasMellarhb
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B HeM YCHJHTeab, Kabesb, 3anacHsie GoOnubl. Takoe pellenue

ONpaBlaHO HeoOXOAHMOCTHIO cGAJaHCHPOBATh Bec OT/AEJbHBIX

3JIeMeHTOB BCEro KOMILJIEKTa annaparty pbl. Ecan BHHMaTe BHO

paccMOTPeTb OTKpHIThE SIMKH, TO HeTPYJHO 3aMeTHTb, 4TO
C AKYCTHYEeCKOH TOYKH 3PeHHs] OHH MPEeJCTaBAAT coGoil He-

nJockKHe aKycTHYecKHe 3KpaHbl. PasMepbl TAKHX 3KpaHOB OT-

HOCHTENIbHO HefoJbIIHe H MNPOAHKTOBAaHb HEOOXOAHMOCTBIO
HalfiTH pa3yMHBIl KOMMpOMHCC MeAy rabapHTaMH, BecoM,

K 26A-17

G

- -—I——'v———I‘J

Pic. 25. Dkpannbie AIHKH KHHONEpeABHMKEK:
a — ofmufl sra; & — cxema paGoTh

npHeMaeMbIM 1S TIepeHOCKH, H noTepeil HH3KHX 4actoT. Ha
puc. 26 npuBeJeHa YacTOTHAS XapaKTepPHCTHKA TOJIOBKH nps-
MOro H3Jy4eHHs1, H3MepeHHas TpH pa3MelLleHHH ee B OTKPBITOM
sillHKe H B CTaHJAPTHOM HM3MepHTelbHOM 3KpaHe. HecMorps
HA4 OTHOCHTEJBHO HeGoJibllHe pasMepsl MOCJIeJHero, BOCHPOH3-
BeJleHHe HH3KHX YacTOT NPH pasMelleHHH IoJIOBKH B OTKPBITOM
ALLHKE 3aMEeTHO XyiKe, 4eM B TJocKoM sKpane. bBonbiuas xect-
KOCTb KOHCTPYKUHH OTKPBRITOrO sIlIlHKA B CPaBHEHHH C [ITOCKHM
9KpaHoM TMNO3BOJIAET H3TOTOBJAATH €ro H3 (aHepnl TOJIUHHOM
10—15 mm. Boobue ropopsi, SHK rpOMKOrOBOPHTE/SI MOMKeT
GbiTe M3rOTOBJEH H3 Joforo MmarepHana, odecnedHBaloulero
NPOYHOCTE KOHCTPYKUMH H HeBo3OyAalollerocs mnpH paGore
BMOHTHPOBaHHON B HeM rojioBkH. HanpHmep, B paHee Bhimyc-
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gapuemcss Camapkanackum 3asojoM «Kunan» Komnaekrte nepe-
aeHKHOrO yeHautens tHna 4KY-12 sumk rpomkoroBopHTens
[TAMIMOBAJICH H3 JIHCTOBOH CTAJH.

CroHMOCTE MaTepHana, JeMUMTHOCTB, YAedbHuIl Bec,
[POYHOCTE H TEXHOJOTHYHOCTE H3rOTOBJIEHHSI — TAaKOBa CyM-
Ma foKasartenel, nopoii NpoTHBOPEYHBLIX, KOTOPHIM OJHOBpE-
MEHHO JIOJIKEH YIOBJIeTBOPATE M0JAe0UHbI i MaTepHas, HAYLH i
HA H3TOTOBJIEHHE aKycTHUYecKoro odopMiieHHsi rpoMKOroBOpH-

b dF L

25 7 M
20 . .
5 A / HJ 'I
Ir.a | <f ’ k
Fﬁ ,‘_ Y
5 ¥

A4 Vg
2. S0 00 200 a0 /AW 200 540 W00 20000

e |

Puc. 26. Bausnwe akycTuueckoro odopuieHHs Ha Boc-
NpoH3Be/IeHHe HH3KHX YacToT:

I'—4A-3 o wmanowm sKpanHoM smuxe; 2 — 4A-28 B CTaHZapTHOM
HIMEPHTEALNOM SKpaNe

Tesieil. B npakTHKe npoM3BOJCTBAa TPOMKOrOBOpHTENel yiKe
MHOTO JIeT HCnoJb3yloT GepesoBylo (auepy.

3aKpuiThill AUMK

TpeGopanuio nogaeuth aheKT aKycTHYECKOro «KOpPOTKOro
3aMBIKAHHA» NyTeM pasjiefieHus nepejHero H o0OPOTHOrO H3Ny-
UEHHs Jiyulle BCero yJAOBJeTBOPAeT 3akpuiThiil AiuK (pHe. 27).
l'onoBka, B Hem pasmemennas, nepejeii MoBepxXHOCTHIO oy -
30pa (ofpauientoii B CTOPOHY OTKPLITOrO NMPOCTPaHCTBA) BO3-
5F{H1laer 3By KOBhie KoJieGaHHSI B BO3JyXe NOMelleHHs, a 3ajl-
HEH — B HEKOTOpPOM 3aMKHYTOM o0heMe, OrpaHHYeHHOM CTeH-
KaMH simpka. B 7aKol KOHCTPYKIMM HCKJIOuEHA HHTepdepeH-
UH5 3BYKOBBIX BOJIH NEPEIHEro W 000POTHOTO H3Jy4eHHS.

C reopernueckoil TOUKH 3peHHA 3aKpbITHIl AMHK obecneyH-
BAET H Jyuiliee cornacoBaHHe H3JydaTes co cpellofl Ha HH3KHX
Yactorax. Ha puc. 28 npuselena ynpoiieHHasi KapTHHA Yac-
TOTHOH 3aBHCHMOCTH aKyCTHYeCKOIl MOIIHOCTH rpPOMKOrOBOPH-
TEIA NpSAMOro M3JyYeHHs ¢ aKYCTHYECKHM opopMJIeHHeM JIBY X
Tunun:qsakpmmﬁ SIHK H MJIoCKHA 3KpadH. B npuHuuune 3a-
KPBIThIH UMK cOXpaHsieT NOCTOSHCTBO H3JIyyaeMoil aKycTHue-
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CKOH MOULHOCTH BNJOTBL JI0 OCHOBHOTO Pe30oHaHca [, NOABHMKHOMN
CHCTEMbl T'OJIOBKH M YMEHBUIAeT CMaj Ha YacToTax HHKe Hee,
[MpakTuueckn BTOpOE MOJONKHTENbHOE CBOMCTBO 3aKphi-

TOro SILIHKAa Kak THOA akycTHYecKoro odgopmienHs cyue-
CTBEHHO MeHbIUE NposiBJAAercs, YeM MOKHO Obl1o Obl OMHAATE

M3 TeopeTHYeCKHX BbIKIAJI0K.
[Tpexge Bcero, npu paGoTe roJIOBKH B 3aKPHITOM SIIHKe
BO3HHKAET YNpyras peakiHs ero BO3AyUIHOro o0bema, KOTO-

25A-22 8

Puc. 27. 3akpbiTeie suuki crauHonaphofi annaparypei:
a — oGmui oy & — cxesa paGoTu

pas poGaeJjsieTcsl K ynpyroil cijie, pasBHBaeMoil UeHTPHpYiO-
UHMH  JeTasiMH MOJABHMKHON CHCTeMbl,— lIaiibe H rodpy.
B pesyabrate cymmapHas TrHOKOCTb CHCTEMEI TIOJIOBKA —
SILIHK yMeHbllaeTcsi, YTO NPOSIBJAsAETCs B MOBLIUIEHHH YacTOThI
OCHOBHOTO pesoHalca rojIoBKH, TO €cTh B MOBBIIIEHHH HHMKHEH
rpaHHibl HOMHHAJBHOrO AHana3oHa 4acrtoT. Tak Kak oObIYHO
pasmepbl 3aKpHITOro fiiHkKa He ouYeHb BeJHKH, To paGodas
Mojioca 4YacToT B OGJACTH HH3KHX YacTOT 3aMeTHO coKpa-
maerca. Hanuuxe saMkHyTOro ofbeMa HenpHsiTHO emle H mMo-
TOMY, YTO BHYTpPH fIIIHKA BO3HHKAIOT pe3oHaHCHLIe KoseGaHHA
BO3yLIHOrO o0beMa B TOf o6JacTH 4acToT, rje ero pasmepsl
CpaBHHMBI C JJIHHOH BOJMHEI HJH Goablue ee, BosuukaiouHe
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pe3oHaHCHbIE FIBJAGHHS 3HAUHTENBHO YBEJHYHBAIOT HepaBHO-
MepHOCTb YaCTOTHOM XapaKTepHCTHKH rPOMKOroBOpPHTES B 06-
JIACTH TOBLIUEHHBIX HYACTOT 3a CYET MOSBJEHHS 3aMeTHBIX
NHKOB H npoBafioB. [lns GopbObl ¢ pesoHaHcaMH BHYTPEHHeEro
o0beMa BHYTPEHHASA NOBEPXHOCTb CTEHOK SIMHKA MOKPBIBAETCS
cJI0eM 3BY KOTIOTJIOHIAIOIIEro MaTepHa-
718 WIH WM DABHOMEDHO -3aTOAHSeT-  1ig-4 ,dF
¢l Bech BHYTpeHHMIl ob6nem. [lna 6 (° I a5
3TOil LI HCMoAb3yeTcst KanpoHoBasi 0 i £ &
paTa, 06a3aJbTOBOE BOJIOKHO Han ~° T
matepHan ATM — cneunanbhoii BuI- :‘E 18
JeJIKH CTeKJoBaTa. _ald
Xopowo racs BpefiHbie pe3oHaH- Rz fo h £ FYF
Cbl, 3BYKOMNOIJIOWAIOMHKIT MaTepHan
NOrJoUWAeT H YacTh MNOJe3HOH 3Hep- Puc. 28. Yactotnaa saeu-
FHH, YTO MPOSIBJISIETCS HA YacTOTHOI oot 8 rﬂgi:;‘g*;f]“‘:{ﬁ
XapaKTEPHCTHKE TIPOMKOrOBOPHTE/IA :‘gﬂ“ég“np pi ﬂ},““ﬁm
B BHJE JIONOJHHTENBHOTO MAaBHOro  __ " o .= o
craja Ha yactorax HHxe 150—200 ay. KPBTHI ALK
OrmetH™, 4To TakHe mosiorHe Xapak-
TEPHCTHKH XOPOILUO KOPPEeKTHPYIOTCH 3JEKTPHUECKHM MyTeM
B ycuautene. CyMma nojsoxHTeJNbHBIX H OTPHLATENBHBIX CTO-
POH NpHMEHeHHA 3aKPHLITOTO AIMHKA B KaYecTBe aKyCcTHYeCKoro
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Puc. 29. Yacrornas xapakteprcrika rpoMkorosopHTens 25A-44

OobopMJIeHHsI rpoMKOroBopHTEs YUHTLIBAGTCH NPH NPOEKTH-
POBAHHH rpOMKOroBOpHTeNsl H ONpejeisieT o6JacTb ero npH-
MEHeHHs

B kunorearpanbuoii annaparype Takoil THN rpoOMKOropo-
PHTENs npuMensieTcss B KayecTBe BCTIOMOTATesbHBIX (thoite,
NOJ3BYUHBAHHe OT/IeNBHEIX MeCT B 3aje, KOHTPOb B annapar-

HOH H 7. n.). YacToTHasi XapaKTepHCTHKA OJHOTO H3 TAKHX
FPOMKoroBoputesieii npusesena ua puc. 29.
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dasounsepTop

Ocaabnenne HuTepepenuyn nepejnero H 0GOpPOTHOrO H3my-
uendii Audupysopa npH 3ameTHo JYYUIMX, YeM y 3SKpPaHHOro
H 3aKpLITOro SIMKOB, XapaKTepHCTHKaX B oOMacTH HH3KHX
YacTOT H CPABHHTENIbHO HeGOJbIIMX raGapHTax MoxeT GbiTh
OCYILECTBJEHO NpHMeHenHeM gasonnsepropa. KoHeTpyKTHBHO
(hasonnBepTOp npeacTapnfer cofoil 3aKpuITHil fAUHK ¢ BMOH-

Pue. 30. ¥Yerpoficteo dazonusepTopa:
a — hasoHHBEPTOp  rpoMKOroROpHTeNA  J0A-4G; 6 —
cxeMbl QasonHBepTOROR (I — npocTad, 2 — ¢ noaxod,
4 — ¢ TpyGrofl)

THPOBAHHOH B HeM roJIOBKOH H OTBepcTHEM, 4epe3 KoTopoe
BO3/AYX, 34K/IOYEHHbI BHYTPH SLIMKA, MOMKeT cOOOATHCH
c oKpymaroueil cpefoii. OTBepcTHe, Kak NpaBHJo, pacnona-
raerci Ha TOH e CTeHKe, 4TO M roJIOBKa rpoMKOrOBOpHTENA
(puc. 30).

3anaua ycrpoiicTBa CBOAMTCA K TOMY, 4YT00bl OGpaTHTh
(MHBepTHpOBaTh) (hasy H3nydeHHs 3ajuell cTopoHbl AH(HY-
sopa. B aroM cayuae 3ByKoBas BOJIHA, BhIXOAfAIAs H3 OTBEp:
CTHA, H BOJHA, H3jydaemas nepejueil cTOpoHoHl AuajpparMsl,
HONAHB HMEThb OJHHAKOBEIE (pasbl.

b4

PaccmoTpum npununn pa6otu dazonneepropa. IMoasuxknasn
cHcTeMa roJIOBKH, paGoTaiouieii B siMKe, H OTBEPCTHe B HeM
JTSl OKPYKaloliel cpejibl B HEKOTOPOM JHaNa3oHe YacToT ABJS-
joTcst AByMsA paGoTaiomuMu B (ade usayuarenamu. O6a usny-
yate/sl NPeAcTaBasioT coboll KoJeGaTelbHue CHCTEMBbl, CBOI-
CTBA KOTOPBIX ONpelensioTcsl 3HAYeHHEM OCHOBHBIX (DH3HYe-
CKHX BeJHYHH, HasbiBaeMblX napamerpami. Ilpu nekotopom
JIOYCTHMOM YTNIPOIIEHHH JUIsl KaxKIoil H3 YKasaHHBIX CHCTEM
MOMKHO HA3BaTh JIBA TAKHX mapaMmeTpa: m; — Macca NoJBHKHOMN
CHCTEMbl TOJIOBKH, Cp — rH6-
KOCTh ee MojBeca; nm,; — Mac-
ca BO3JlyXa B OTBEPCTHH SIIH
Ka; Cy — ru6KocTh 06BEMa BO3
Jiyxa SsiHKa.

Cxema paGoTel (asounBep
TOpa mnpHBeeHa Ha puc. 3l
Ha cxemw BHAaHO, uTO Ofe Ko-
Jiebare/IbHEe CHCTEMbl CBA3aHL!
MexJay coGoil HemocpeacTBeH-
HO, MNpHYeM TrOJOBKA SIBJsIET-
cfl HCTOYHHKOM BO30GYKIAEHHS T
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KoneGaHUi JApyrofl cHCTeMbl — a

SILHKA ¢ OTBepcTHeM. AKYCTH- B Ve AR

UECKYIO CXeMy MOXKHO3aMeHuTb ' ° Ll BE T Qemopi:
YNpOILEHHOM MEXaHHUCKOl MO- 4 akycTHuecKan; O JE—
Jeabio. B neit: keagpar m, MoAe L

H306paKaeT Maccy MNoABIKHOI
C]HC‘TEMH; YOpyrocTe™ ee mnoaBeca MpejcTaBieHa NpYKHHOMN
¢ » OMHH KOHeIl KOTODOH 3aKpenjeHn HemoJBHKHO, a BTOpOil

r

CBA3AH ¢ M.
Keazpar m; cooTBeTcTByerT Macce BO3AYXa B OTBEPCTHH
AMHKa; ynpyrocTb o6beMa Bo3jlyXa B HeM H3oGpaxeHa BTOpoii

A
NPy HHHO# . Tak kak B asonnseprope cBS3bL MeKAY 0e-

HMH KoJieGaTe/bHBIMH MaccaMH ocyLlecTBAsieTCsl Yepe3 BO3AyX,
SAKJIIOYeHHBIH B AUHKE, TO H B MOJIE/IH  KOHILI BTOPOl NpyxKH-
Hbl 3aKpenJieHnl Ha 0OOMX KBajpartax.

Ipn MeanenHbIX KoneGanusx (HH3KHe 4YacTOoTwl) NpYyxKHHA,
Coelnnsiiomas ofe maccel, He YycnepaeT AehopMHPOBAThCH,
-__——_—.--

£
¥npyrocre C paBHa cHJe, BLI3LBAOWER elHHHYHOE CMelleHHe, rHo-

koeTh € papha cMelleHHIO, Bu3BAHHOMY eAHHHYHOM cHaoM, TO eCTh § = "lrf :
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H TIO3TOMY OHM JBHTaOTCA ¢ oAHHaKoBoil ¢asoil. [To mepe npu-
GHIKEeHHs K pesoHaHCHON 4YacToTe Macca m; HauHHAeT KoJje-

1
GaTbesi O Bce BoO3pacTaioulell aMIJMTYAOH, NpYXHHA &
H

CHABbHO JedopMHpyeTcs, H JBHMKEeHHE MaccChl My TOPMOSHTCH,
TO ecTh €€ aMIJIHTYJa KojeGaHHH yMeHbLUaeTcs.
Ha wacroTax Beillie pe30HaAHCHOI YaCTOThl CHCTEMbl Macca iy

1 1
H npyxHHA E: ynpyroe CONpOTHBAEHHE MNPYHHHB ﬁ

CTAHOBHTCA MeéHblle HHEPIHAJABHOTO CONPOTHBAEHH A MACCLI Mg,
H M0O3TOMY JABHMeHHe MACCHl /My BHAa4YaJjie COMMET NpYMHHHY,
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Puc. 32. Yacrotnan xapaktepucTika rojopks 4A-32 B asyx
aKycTHUecKHX odopMieniax;
I — AuHK -pasonuBepTOR; 2 — 3AKPEITHA A0 K

a 3aTeM NpHBeJleT B JBH)KeHHe Maccy my. Bropas macca nau-
HeT YAaJAThCA OT epBoi, TO ecTh CHH(pA3HOCTh HX JBHKeHHS
napywaercsi. [lpu jaabueiiiiemM yseanuyeHHH YacTOThl JBHKEHHE
Maccel My OYAeT ToJbKO AehOPMHPOBATH BTOPYIO NPYKHHY,
a Macca my OyleT HaXOJAHTbCA MPaKTHYECKH B MOKoe.

BosBpamasicb cHOBa K ()a30MHBEpPTOpY, Tenepb Jierko -

MOHATh, UTO A0 YACTOTH Pe30HaHca fIHKa ABHKeHHe AH(py-
30pa roJIoBKH H BO3AyXa B (ha30MHBEPCTHOM OTBEPCTHH SILIHKA
NPOHCXOAHT cHudasHo. Brille nee cHH(pasHOCTL HapyullaeTcs,
a NpH JajbHeiilueM yBeJHYEHHH YacTOTwl OTBEepcTHe BoobiLe
nepecTaer H3ayyarTh.

Hcnonwbaopanue gazonnsepropa B KauecTBe aKyCTHYECKOrO
opopMaeHHs IpPOMKOrOBODHTENSI TPAMOro H3JY4YEHHS MO3BO-
asieT ofecneudTh TOALEM YacTOTHON XapaKTepHCTHKH B 00-
JaCTH HH3KHX vactor Ha 4—6 06 (puc. 32). Baaropapsa
NPOCTOTe KOHCTPYKUHH H XOPOIUMM KauyecTBeHHLIM MoKasaTe-
AsiM (pa3oHHBepcHule SAIMHKH HaULIH [IHpPOKoe NpHMeHeHHE
B KHHOTEaTpaJibHbIX IPOMKOrOBOPHTEJAX.
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flpaenne Ha30HHBEPCHH YACTO MNBITAIOTCA OOBACHHTE TAKHM
BLIOOPOM JUIHHBI NMYTH npoGera oGOpPOTHOH BOJHLI B SLUMKE,
npH KoTopoM (hasa KojeGaHHil ee NpH BuIXOJe H3 OTBEPCTHA
coBnajiaer ¢ ¢asoii mepenueii Boanbnl. OwHGOYHOCTL TaKoro
paccyIeHHsl CTAHOBHTCH MOHSITHOH, ecJH BCMOMHHTB, HTO
npakTHYeCKH (hasoHHBepcHs BO3MOXKHA Ha 4actorax jo 100—
120 ey, To ecTh AAs BoJH AAHHHee 2,0—3 #. B To xe Bpems
B MPABHJIBHO paccUHTAHHOM (PA30HHBEPTOpE Pa3HOCTb MyTed
MEXIY aKycTHUeCKHMH UeHTpaMH JHdxpy3opa M OTBEpPCTHA
B simHKe He npeppimaer 0,7—0,8 m.

§ 3. Metobl pacwKperua
HOMHHANbHOTO JManasoHa 4actoT

[Tpumenenne ¢pasoHHBepTOpa B KayecTBe aKycTHYECKOro
ohopMJIEHHS TPOMKOTOBOpHTENSl MNPAMOro H3NYUYeHHs SBJsA-
ercsl crnocoboM pacliMpeHHsl ero HOMHHAJBLHOro JHanasoHa
B 00JAcTH HH3KHX 4YacToT.

OpnHoBpeMeHHO YJy4llleHHe YacTOTHOH XapaKTepHCTHKH
B 3TOi 06J1aCTH JOCTHraeTcsl H MepaMH MO CHHIKEHHIO YacTOThl
OCHOBHOTO pe3oHaHca NOJABHMKHOH cHeTeMbl. Jlas ronoBKH
JAHHOrO THNA YJAydIUeHHe KOHCTPYKIHH H TEXHOJIOTHH 3JIEMEeH-
TOB MojiBeca — leHTpHpYiolleil waiibe H roppa mdpysopa —
YBEeJHUHBAET HX MHOKOCTh, UTO NPH HeH3MeHHOH Macce NOABHK-
HOfl CHCTeMBl CHHMaeT OCHOBHON pe3oHaHc B obGaactb Goaee
HH3KHX 4acToT. B KadecTBe npHMepa npocJeliM COBepLIeH-
CTBOBAHHE TOJIOBKH MpPsIMOTO H3JyueHHsl, MPHMeHsAeMoil B ne-
pelBHKHEIX KOMIJIeKTax annapatypel. [IpakTHdeckH, He Me-
HAfl JaHHLIX 3BYKOBOH KATYILIKH H OCHOBHBIX pa3MepoB IHd-
(hysopa, yacToTa OCHOBHOI'O pe3oHaHnca Oblia cHiKeHa co 120 2y
B HexoaHoM Thne (4A-10) po 50—70 2y B rosoBKe, BhINYCKalo-
mefics B Hacrosimiee Bpems (4A-28). B Gamxkaiiee BpeMs 3a-
BeplIaTcs TeXHOJOorHYecKHe paGoTel, NO3BOJAIOLIHE BepXHHI
JonycTHMBIN npeaen HMeTb He Gosee 50 2y.

Pacumpense HOMHHAJBHOrO AHANasoHa rPOMKOTOBOPHTENA
B CTOpoHY GoJiee HH3KHX 4YacTOT NpakTHYeCKH MoxeT OwbiTh
peanusoBaHo TMPH YCJOBHH, YTO BBEICOKOYAcTOTHas oGJacTh
€ro jocratouHa Aaa obecredenis ycJoBHs cGalaHCHPOBaHHOrO
aByuanusa. B nporuBHOM cayuae Bce NpeiAnpHHSITEIE YCHAHA
TEPSIIOT CMBICJ, TAK KaK 3BY4YaHHe rpoMKorosopHrens OGyJer
HMeThb npeoGiajanie HH3KHX YacTOT, YTO NPHBOIHT K moTepe
pasbopurBocTH — «GyGHeHHIO», KaK oOpasHO MPHHATO onpe-
AeNATh TaKoe 3BYKOBOcNpou3BejeHHe. Bor nouemy neoGxoau-

57



MOCTB pacluHpeHHA HOMHHAJAbHOro JHanas’oHa B o6jacTb Gojee
BRICOKHX YACTOT CTOJBE e BaAMHA, KaK H Nnepeas 3amava.

Brumatenbhbii anajaH3 npHYHH, N0 KOTOPHIM Y OBBLIYHEIX
INHPOKONOJIOCHLIX TOJIOBOK  NPSIMOrO  H3JAy4YeHHs BepXHAR
rpaHH4YHas 4YacToTa HOMHHAJALBHOTO AHanasona He NnpeBnilIaer
6000+-8000 2y, nospoaus HafiTH [BAa NYTH pElEHHS Npo-
GaeMbl. PaccMoTpuM Kamawlil M3 HHX.

lonoBkH KHHOTeaTpalibHBIX TIPOMKOrOBOpHTeNel HMeloT
MHOTOBHTKOBEIE 3BYKOBue KaTywkd. [Tostomy ysenudenue
NOJIHOTO 3JIEKTPHYECKOTO CONpOTHEJIEHHA B 06GJIACTH BBICOKHX
YacToT, cBolicTBeHHOe N0GOIl roJOBKe 3JeKTPo/HHAMHYeCKOro
THNA H3-32 WHIYKTHBHOH COCTaBAAIOUICH CONPOTHBJAEHHA Ka-
TYWKH (@Lyx), B HHX 0cO00 CHJBLHO NPOABJSIETCS.

CoBpementbie cXeMbl OKOHEYHBIX KACKAJOB YCHJMTenefi
06ecreynBaloT pexHM [OCTOSIHCTBA BBIXOJAHOrO HATPSIKEHHS
B LIHPpOKOM AHanasoHe 4acToT H H3MeHeHHH BenHYHHBI Ha-
IPY3KH.

B peanbHbix ycaoBHAX paGoThl BeJHYHHA TOKA, MpoOTeKaio-
ero 4epes 3BYKOBYIO KaTYLIKY, CTAHOBHTCS TeM MeHblueii,
4eM Bhlllie ee CONPOTHRAEHHe HA JAaHHOM YacToTe, TaK KakK Ha-
npsKeHHe Ha ee sa)KHMax noctosiHno. B pesynbraTe Ha Brico-

" KHX 4acToTax norpe0asieMasi roJOBKoil 3sjeKTpHYecKass MoIIL-
HOCTB Najaet, a cJeloBaTeibHO, H H3aydaemas elo dKYCTHYe-
CKas MOLIHOCTb TaKe yMmenbluaercs. Ha wacrorhofi xapakre-
PHCTHKE TOJIOBKH 3TO TPOABJfAETCSs B BHAE 3aMETHOTO cnaja
£e BRICOKOYACTOTHOMH BETBH, XOTH IO OCTAJNBHEIM €€ 3JIeKTpO-
AKYCTHYECKHM MNapameTpaM MoxHO Oblio Obl oxuAaTh GoJsee
XOpOUIHX pe3y.JibTaToB.

CpenctBo Gopbfbl ¢ 3(upeKToM Bo3pacTaHHs HHIYKTHBHOTO
COMPOTHBAEHHs Obl10 HalileHo NyTeM pasMemieHHd BHYTPH
BO3JYLIIHOTO 3a30pa MAarHHTHOM LenH HenoABHMKHOIMO KOPOTKO-
3aMKHYTOro BHTKa, HHAYKTHBHO CBA3aHHOIO CO 3BYKOBO#H Ka-
TYLIKOI. JJeKTpPHYeCKoe CONPOTHBJEHHE 3TOr0 BHTKA HOCHT
HHAYKTHBHBIH Xapakrep, HO HMeeT ofpaTHbl 3HAK MO OTHOLIe-
HHIO K HHIYKTHEHOMY CONpPOTHBJEHHIO KaTyLUKH.

C yBesHYeHHEM YACTOTHI CYMMapHOE HHAY KTHBHOE COTPOTHB-
JieHHe OyJieT pacTH Me/JIeHHO, TaK KaK yBeJH4YeHHe HHIY KTHB-
HOTO COTPOTHBJIEHHS 3BYKOBOH KaTyWKH GyJeT KOMIeHCHpOo-
BATBCH AHANOTHYHEIM pocToM CONpPOTHBJIEHHA KﬂpﬂTK(}S.a'MKH'f-
TOro BHTKa (puc. 33).

CootBercTBenno mnoTpefaseMas roJOBKOH 3jaeKTpHYecKast
MOILHOCTh YBeJIHYHBAETCSI, BO3PACTAET H3Jyyaemas el aKyc-
THYECKad MOUIHOCTh, 4YTO H NpoABAAETCA KaK NOBLILIEHHE 3BY-
KOBOro JaBjieHHs B 0OGMAacTH BHICOKHX YacTOT — YacTOTHas
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XapaKTepHCTHKA IPOMKOTrOBOPHTENS € TOil e caMoH roloBKoM

yaydiwaercs (puc. 34).

Ha HM3KHX M cpelHHX YacToTax BeaHYHHa KosthdHlHeHTa
B3aHMHOI HMHIYKUHH Maaa, No3ToMy 3aMeTHOe KOMMeHCHpYIo-
uiee JeiicTBHe KOpPOTKO3aMKHYTOrO BHTKAa TMpoABJfAETcA Ha
yacrorax Boime 2000 2y. KoOHCTPYKTHBHO KOpPOTKO3aMKHYTHIM
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Puc. 33. YacroTHas 3aBHCHMOCTL MOAYAH MoJ-
HOTO CONPOTHBJIEHHA
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Puc. 34. Yactotnas xapakTepHCTHKA roJIOBOK
4A-18A B skpannom amnke 25A-13:

! — 0e3 KOPOTKOJAMKHYTOrO BHTKA; f — ¢ KOPOTHO3AMEK-
HYTEHM BHTHOM

BHTOK BBIMOJMHAETCH B BHIe CTaKaHYMKA W3 KpacHoit Meau
¢ TomuuHoH crenok 0,3—0,4 mm, HanpeccoBaHHOro Ha HaKo-
HEYHHK KepHa MarHHTHoil umenu (puc. 39). Ecan marnuTHas
Uenk Henosb3yeTes Ta e, TO U1 COXpaHeHH NMpocBeTa Mexay
3BYKOBOH KaTyIIKOl M KepHOM AHAMETD MOCJelHEro yMeHb-
LWiaeTcsi Ha cyMMapHYIO TOJIMHY CTeHOK cTakanuHka. [leii-
CTBYHOLLASA IIHPHHA BO3AYIUHOrO 3a3opa H ero ofbeM MpH 3TOM
yBenHuHBalorcsi. Kak matepuan (Melb), TaKk H KOHCTPYKUHS
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BHTKa B BHJe CTaKaHa ¢ YTOJIUEHHbHIM JHOM BLIGHPAIOTCA M3
pacyera MaKCHMAJbHOTO YMEHBIUEHHS AKTHBHOrO COMPOTHB-
JIeHHsl BHTKa. :

B ronoBke ¢ KOPOTKO3aMKHYTHIM BHTKOM KO3(pHUHEHT
NoJIe3HOro AefCTBHA He3HAYHTeNbHO CHHIKAeTcs, BO-NepBhIX,
34 CYeT yMeHbIUEHHN BeJHYMHLI cpelieil HHAYKUHH B BO3AYLI-
HOM 3a3ope, BO-BTOPBIX, 3a cYeT JONOJHHTENbHLIX MOTEph
B BHTKe. CyMMapHO TakKoe CHHMeHHe He3HAaYHTeNbHO H C H3-
OLITKOM MepeKpobiBaeTcs YBeJHYeHHeM HaJydaeMoil aKycTHYe-
CKOlf MOIILHOCTH 3a cUeT MOJOMHTeAbHOro (deKxta KomneHca-
IHH pOCTa MNOJHOrO 3MEKTPHYECKOro COMpOTHBJAEHHS IPOMKO-

FOBOPHTEN Ha BLICOKHX 4acToTax.
2452252 Ecan paccmorperb, Kak paGoraet
S - auchdysop Ha pasHBIX 4acToTax, TO He-

Ry TpyJAHO 3aMeTHThL BINOJHE onpejeeH-
;  Hyw sakonomepnocTb. Ha Hu3kuX ua-
P Pt CTOTaX BCA [MOBERPXHOCTR RH(]IIJ}’EOP&

KoMeGsieTcs Kak efHHoe uesoe ¢ 6oJb-

Puc. 35. Koscrpykuua WOH aMmiutynoil. C yseandeHHeM 4a-

KOPOTKO3aMKHYTOro BHT- CTOTBl TPOHCXOMAHT HE TOJBKO yMeHb-

karonoski 4A-28 (pas-  enme aMNUMTY/BI KoJeGauuii nosepx-

i “"Tf::t L:::L ,_ HOCTH, HO H TOCTENeHHOEe YMeHbLIEHHE

wep; 3 — koanauox mer- PasMepoB ee appeKTHBHO H3ayvaroulefi

beecoman womnne na  UacTH. OTKmiouenHe dacTedl nosepx-

KepH Ha Kkaee BD-4) HOCTH MPOMCXOJHT 30HAMH, HAYHHASA

OT BepxHero Kpas Komyca (ot rogpa).
Ha BuicokHx uactotax (HecKoJibKo KuJorepll) speKTHBHO
H3Jly4aeT TOJNBKO HeGoJbllasfi 30HA OKOJIO 3BYKOBOH KaTyLIKH
(v BepunHbl KoHyca AH(xpysopa), ocTajbHas iKe MOBEPXHOCTb
KoJieGieTcsl ¢ HHYTOMKHO MaJoH aMIJHTYAOM.

Brixoa Gbiai Haiilen B cO3JlaHHH JABY XKOHYCHOIH NMOABHIKHOM
CHCTeMbI, CXeMa KOTopoil H oOGlMH BHJ MOKasaHel Ha pHc. 36
u 37.

0O6a mubdysopa — Goabwoil (ocHoBHOH) H Maablil (BCcnoMo-
raTefbHelH) — HMeloT o0ILYID 3BYKOBYIO KaTYIIKY H Ha HH3-
KHX H CPellHHX yYacToTax KojeGJioTcsi Kak ofiHo uenoe. B 06-
NacTH CpelHHX YacToT MaJiulil AHxpy3op HeiicTByeT JHIUbL Kak
pacceHBaiolllee TeNo, paclIHPsis HECKOJIbLKO JHArpammy Ha-
MpaB/JeHHOCTH, TO eCTh CNOcOGCTBYeT GoJliee paBHOMEpPHOMY pac-
npefesieHHio 3BYKOBOH 3HepruH B npoctpadctBe. Hauunas
C YacToT Mopsijka HeCKOJbKHX KHJOrepll, ()WHKUHH 3BYKO-
H3JYYEHHS MOCTeNneHHo nepexofiaT oT Goablioro Audpysopa K
MAJIOMY M Ha BHICOKMX YacToTax (o 12--15 key) npakruyecku
HenoABHKHLIH Gosbluoil aupdgysop Hrpaer poab pedueKkrtopa.
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Puc. 36. Cxema aByxxoHycHofl
ronoBkd 4A-28;
I — ocnoniofl kouye (auwddysop) 2 — mo-
NOAHKTEALHME wouye (B.49. Anddpyaop); Puc. 37. MHPOKDIIUMCHH

J — Kapkac apykopoli KaTywekw; 4 — ueur- IABYXKOHYCHAA = ToJIOBKA 4A-98
pupyian  oraita; § — NuACIAMETHLRA
Koanawox; & — awddysopofepmarens; 7 —
MarupTHas uens (A — cxema  ckAelK )
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Puc, 38. YacrorHas xapakrtepHcTHHa rosioBkn 4A-32



YHacToTHafi xapaKTepHCTHKA IBYXAH(DpY30pHOH roJoBKH
npusefiena Ha pHc. 38. CpaeHHBas ee ¢ TNpHBeleHHOH Ha
puc. 34, HeTPYAHO 3aMeTHTb NMPHPOCT BLICOKOYACTOTHOrO AHa-
nasoHa 3a cuerT BTOporo Judpysopa.

BenoMoratenbhulil AH(dy3op H3-3a MaNoro yria pacKpbi-
TH H CNeuHaJbHOil NPONHTKH GyMarH HMeeT NOBLILEHHYIO

Vpd6

Oewollnod _ wawye Jonansumenss. =2

ol ; Kanye b

Puc, 39, Cxema cornacoBaHHA XapakTepHCTHK oC-
HOBHOrO H JIONO/IHHTENLHOrO KOHYCOR:

I = cormaconans; 2, § — paccoriacoBaHe 4 — B CODMECT-
Hoft aone nuK; § — B CODMECTHON 30He NpoBpad .

JKECTKOCTE B CpPaBHEHHH C OCHOBHLIM Jndupy3zopom. Pasmepni
ero H (pH3HKO-MeXaHHYeCKHe NapaMeTphbl J0JKHEI OLITh BHIOpaHKI
TAKHMH, UTOORI H3JTyYa-

P, i
K eMasi BCIoMOraTe/bHbIM
. I midxpysopom  moJoca
YaCTOT  JIOMOMHAMA

HOMHHAJIbHBI i JHa-
MasoH OCHOBHOTrO JHd-
ty3opa TaK, uTobbl Ya-

%

Wﬁ/{ Ve VAR A

|

1
a0 i crota fi (pue. 39) Guiaa
| ONHOBPEMEHHO  BepX-
20 HeH rpauuyHolt Aas
E ocHOBHOTO JH(xpysopa
: H HHMHeH rpaiH4HoOIil
10 YacToToH — JJs BCIO-
\ morateabHoro. B npo-
0 £20 THBHOM cJlydae Ha 4a-

00 S0 J000 2000 SO0 WM 20000  ctotHOW  XapaKTepc-

Puc. 40. Yactoran xapaktepucTHKa rosop-  1HA¢ BOSHHKAeT Bpel-
kH 4A-28 ¢ xopomo () H naoxo (ww) HBIE NHK HJAH MpOBaJ.
NPHKJEeHHBIM BRICOKOYACTOTHBIM KOHYCOM ﬂpH KOHCTPYHpOBaHHH
ABy xudxpysopuoii ro-

JOBKH H ee H3roToBJeHHH ocofoe BHHMauue olpaulaercs
Ha ofecnedyeHHe »KECTKOCTH coelHHEHHS KapKaca 3BYKOBoil
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KaTYIKH ¢ BenoMorateabHuM Audysopom. Ocabrenne mecra
NpHCOeAMHENHsT PaBHOCHABHO NOABJIEHHIO rHOKOI CBA3H, H3-3a
KkoTopoil 3(eKTHBHOCTE H3YUeHHs AONONHHTeNbHOrO AH(Y-
30pa Ha BBLICOKHX 4acToTax MoxeT GbITb 3aMeTHO ocjiaGieHa
MM Jaxe cBeflena K HyJio (puc. 40).

§ 4, OcHoBHbIe
9NeKTPOAKYCTHYECKHE NOKA3ATENH

B KoHue raaesl | Mbl NO3HAKOMHJIHCH C OCHOBHBIMH MOKa-
saTeNsMH KauyecTBa IPOMKOrOBOpPHTeNell H MeToJlaMH HX H3Me-
penuii. Tam e Mbl YCTaHOBHJIH, YTO IVIaBHBIMH SIBJISIIOTCA Ka-
yecTBEHHEIE [MOKAZATENH IOJOBOK, KOTOPblE K TOMY e Tpe-
OyioT mocTosiHHOll nposepkH. AKycTHYecKoe e ofopMmiieHHe
coxpaHsier CBOH JaHHbie cTabH/bHbIMH. [losToMy Mbl paccMot-
pHM, npexie BCEro, OCHOBHBIE JEKTPOAKYCTHYECKHE MMOKa-
saTeau (HJM, KaK MX 4YacTO HA3LIBAlOT, 3JEKTpPOaKYycC-
THUECKHE MmapaMeT P bl) FoJOBOK NPAMOTr0O H3JyUYeHHS.
BausinMe axKycTHYecKoro opopMmieHHsi Ha HX H3MeHeHHe, TO
eCTh COOTBETCTEYIOUHH IMOKasaTeslb JJ1s1 BCero rpoMKOroBOpH-
TeJisl, B KawIoM KOHKpeTHoM ciydae GyJer AOMOJHATH OCHOB-
HOH MaTepHas.

lMosHoe aAeKTPHYECKOE CONPOTHBJACHHE

[Monnoe snekTpHuYecKoe CONPOTHRJEHHE TOJIOBKH TIPOMKO-
FOBOPHTENS] BhIpAMKAaeTCsl CJOMHONH 3aBHCHMOCTBIO pAjla BeJiH-
UHH, 34BHCAIHX OT 3HAYeHHS H B3aHMOCBA3H €€ 3JEKTpHYe-
CKHX, MexaHHueckKHX M akycTHueckux napamerpoB. [Ipexne
BCEro, XapakTep TMOJHOTO 3SJEKTPHYECKOro CONPOTHBJEHHA
onpefeseTcs MeKTPHYECKHMH NapaMeTpaMi roJOBKH rpOMKoO-
FOBOPHTENS], TO €CTh 3JEKTPHUECKHM COTMpPOTHBJIEHHEM ee 3BY-
KOBOH KaTyLIKH.

310 cONpOTHBAEHHE ABAAETCA KOMIJIEKCHBLIM H COCTOMT H3
AKTHBHOH M peakTHBHOH dYacrell. BeaHuHHY CONpPOTHBJEHHS
MOMKHO ONpejejanTh, ecJH 3aTOPMO3HTL 3BYKOBYIO KaTYIIKY
B 3a3ope. Buuucaserca ke oHo no dopmyne:

Z =V R*+ (2=fLy)?,

rie R — oMmH4ecKoe cONMpoOTHBJIEHHe MOCTOSIHHOMY TOKY (ak-
THBHasi cocraBasiomas); 2afLly = oL, — HHAYKTHBHOE CoO-
NpOTHBJEeHHe (peaKTHBHAS cocTaBasiouian); f — dacrora Toka;
L, — kosxpHumenT caMOHHAYKIHH 3BYKOBOIl KaTyul KH.
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Hunyktuenoe conporHeierne o6yCJoBJEHO NPOTHBOSJIEK-
TPOABHKYLIEl CH0I caMOHHLY KIHH, BO3HHKAIOULEH B KaTyLlIKe
NpH MPoONycKAHHH Yepe3 Hee NepeMeHHOro TOKa.

Onpako npH ABHMKEHHH 3BYKOBOH KATYIIKH B Hell BO3HH-
KaeT, HJH, KaK NPHHATO rOBOPHTb, HHAYKTHPYeTcA NpOTHEO-
MeKTPOABHYLIAA CHJA, BLI3BAHHAS NepecedyeHHeM MAarHHT-
HBIX CHJIOBBIX JIMHHI MONS B BO3JYIIHOM 3a30pe MarHHTHOM
H2NH BHTKaMH Katylikd. Takum oGpasoM,; K coGCTBEHHOMY
COTIPOTHBJAEHHIO KATYIIKH JRo0aBasieTcsl ellle H BHeCeHHoe
CONPOTHBJIEHHE,
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Puc. 41 YactotHaa 3asHCHMOCTb MOAY/RA MOJHOTO 3JeKTPHYECKOTO
CONPOTHBJACHHA rofosxd 4A-28

Besnuunua npoTHBosNeKTpoABHKYIIEH cHALI TeM GoJblle,
4eM ObicTpeil JBHAeHHe KaTYIKH, TO ecTh YeM GoJiblie aMJIH-
TyZa ee cKopocTH. Kak BenuunuHa, Tak 0 XapakTep BH2CeHHOTO
COlTp'D’THEJ'IEHHH Pa3HbIE Ha paaﬁmx HacToTax , UTO HPOHBJ]HETCH
B HAJHYHH XapakTepHbIX TOYeK Ha KPHBOIl YacToTHOM 3aBHCH-
MOCTH XapaKTepHCTHKH MOJHOrO 3JeKTp 14eCKOro CONpPOTHB2-
HHSl TOJNIOBKH NMpaMoro uajaydedus (puc. 41). :

Ha Hu3kux wactorax, Janekux or oGnacTd pesoHamca,
peakTHBHAsl COCTABJAIONIAS [OJHOTO 3JIEKTPHYECKOro Conpo-
THBJIEHHSA He BeJHKAa, TaK KaK HHLYKTHBHOE CONpOTHBJIEHHE
KaTyIWKH MaJio H3-3a HH3KOH 4acTOThl TOKa, a HHAYKTHpyeMas
38 CHUeT JBHIKEGHHS KATyUWKH NPOTHBOSJEKTPOABHMKYWIAS cHJa
4e3HayYHTeNbHA H3-3a2 MaJoil CKOPOCTH IBHMKEHHS KaTyLUKH,
TO €CTb BHECEHHOE CONPOTHBJEHHe TaKxe Majo. CnefloBaTesib-
HO, NOJIHOE CONPOTHBJEHHE FOJOBKH HeMHOro GoJiblie oMHYe-
CKOro COTNpPOTHBJAEHHS 3BYKOBOH KaTyUIKH.

Ilpu noaxose K pesoHaHcy aMmAHTY/a CKOPOCTH 3BYKOBOI
KaTYyIlKH pe3Ko BO3pacTaeT H JOCTHraeT CBOEro HaHGOJbLIEro
SHaueHHs Ha 4acToTe pesoHaHnca (f, = B0 2y, puc. 41), 3arem
no Mepe yJlajieHHs OT pe3oHaHca BeNHYHHA €8 Pe3Ko YMeHb-
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waercs. ToYHO TaK e H3MeHfAeTca H BeJHYHHA HABOAHMOIl 3a
cueT JBHMKEHHA KaTYILKH NPOTHBOIEKTPOABHKYILEH CHIBI,
JAOCTHras MaKCcHMaJbHOro 3Ha4YeHHA Ha 4YacToTe pe3oHaHca.
B COOTBETCTBHH ¢ TAKHM XapAKTEPOM H3MEHEHHS BEJHUHHBI
BHECEHHOr0 CONPOTHBJEHHs MOJHOe 3JeKTPHYeCKoe CONpPOTHE-
JieHHe TOJIOBKH NPAMOro H3jydeHHs B o6AacTH HH3KHX YacTOT
HMEeT pe3kKo BhIpaKeHHiil MHK ¢ TouKoit MakcuMmyma Ha fo, —
YyacToTe OCHOBHOTPO pe3oHaHCa MNOABHKHON CH-
creMel. Ha yactorax, Jemauiuy Boile peaﬁﬂaw::uoﬂ, AMIJHTY 1A
Kose(aTe/bHOH CKOPOCTH KaTYIIKH pe3Ko Dnajaer,. yMeHblla-
ercsl MPOTHBO3NEKTPOABHMKYLLAA CHJIA HHIYKIOHH H NOJHOE
conpoTHBJeHHe pe3ko yMenbuiaercd. CoBeplieHHO OYeBHAHO,
4yTo A5 CTONL HH3KOH 06J1acTH 4acTOT BeJIHYHHA HHAY KTHB-
HOrO COMNPOTHBJ/IEHHS KATYILKH CTOJIb MaJja, YTO NOBJAHATL Ha
XapakTep H3MeHeHHS TMOJHOro CONPOTHBJIGHHSI HE MOMKET,
3aMeTHM TaKie, YTO peaKTHBHAS KOMIMOHEHTa MOJIHOrO 3JeK-
TPHYECKOro CONPOTHBJEHHA Ha 4YacToTax J0 pe30oHaHCHOI
HMeeT, cjeloBaTe/1bHO, HHAY KTHBHLII XapaKTep, a nocje Hee —
eMKOCTHBIIT.

[Mocne ocTporo nHKa Ha YacToTeé OCHOBHOTO pe3oHaHCd
XapaKTep HCTHKAa HMeeT HeKOTOpYlo 06jacTb MaJibiX 3HAYeHHi
(150-+-400 2y) ¢ onpenenennoit Toukoit munumyma (f = 250 ay,
cM. puc. 41). B 3Toii oBnacTH HMHAYKTHBHOE COMpPOTHBJeHHE
KATYLWKH BCe ellle Mano, a NMpPOTHBOIJEKTPOABHAKYIIHE CHJIbI,
oGycJaoBJeHHbIE, ¢ OAHONH CTOPOHBI, CAMOMHAYKIHeH, a ¢ Apy-
roii,— JBH¥eHHeM KaTYLIKH B MarHHTHOM [MoJe, HMeloT pae-
Hble BeJIHUHHbLI, HO NOYTH MpOTHBONOJOXKHLIE (asel. B 3aBHCH-
MOCTH OT KOHCTPYKTHBHHIX ocoGeHHocTeill ro/loBKH, 3HauyeHHe
MOJHOro 3JeKTPHYECKOro CONPOTHBJIEHHS B TOYKE MHHHMYMa
MOeT OblTh MOYTH PABHO OMHYECKOMY COMPOTHBJIEHHIO 3BY-
KoBofl kKaTymwkd (o0bdHo oHo Ha 10% Boiwe ero).

Ha BbICOKHX 4acToTax aMIJjHTy/[a CKOPOCTH 3BYKOBOH
KaTyllKH MaJla, [03TOMY CONpOTHBAeHHe, 00yc/0BJeHHOe
NpOTHBO3MEKTPOABHKYLIell cHJoH, TaKe Majno H mepectaeTr
HrpaTh 3aMeTHYI0 podbk. OaHaKo ¢ yBeJlHYeHHeM YacTOTEI pac-
TeT MHAYKTHBHOE COMPOTHBJEHHE 3BYKOBOH KATYLIKH, NOITOMY
NOJIHOE CONpOTHBJEHHE TOJIOBKH BHOBb BO3pacTaeT B CTOPOHY
BEICOKHX 4acToT. M3Mepen#e YacToTHOI 3aBHCHMOCTH MOJIHOTO
JIEKTPHYECKOrO CONPOTHBJEHHS TOJIOBKH TMO3BOJSET ONpeje-
JIMTh BeJHYHHY MEepBbIX [BYX ee 3JIeKTpoaKycTHYeCKHX mnapa-
METPOB—Y acTOTY OCHOBHOT O pe3oHaHca
H HOMHHaJlbHO® CONPOTHBJAEHHE,

Ilepeuiit napamerp xapakTepHsyeT CHOCOGHOCTb TOJIOBKH
OﬁlECI'IE'-IHTb BOCHpDHSBEﬂEIIHE HH3KHX YaCcTOT, TaK Kak 3Haue-
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HHe YaCTOTHl OCHOBHOTO pe30HaHca onpelensieT BeJHYHHY HHK-
HeHl rpaHHYHON YacTOTH HOMMHAJIBHOrO JHAanasoHa MpH code-
TAHHH caMuiX GJAronpHATHLEIX YC/AOBHIl ee paGoTel B aKyCTH-
yeckoM oopMaennn. HuHike 3TOro anavenns 9acToTsl roJioBKa
npakTHYeCKH mepectaeT H3jay4yaTbh. M3 puc. 41 nerpyauo onpe-
JeHTh, YTO YacTOTa OCHOBHOIO pe3oHaHca COOTBETCTBYeT nep-
BOMY MaKCHMYMY Ha XapaKTepHCTHKe MOJIHOTO CONpOTHB/IEHHS
roJIOBKH. Y COBpeMeHHBIX I'0JIOBOK NPAMOro H3Jy4eHHs BeJH-
4HHa OCHOBHOTO pe3oHaHca JexHT B npefenax or 31 go 71 ay*.

Bropoii napamerp — HOMHHAJBHOE COTPOTHBJIEHHE — ONpe-
JensieTcsl 1o 3HAYEHHIO MOJHOINO CONPOTHBJEHHS B MHHHMAJb-
HOH TOoYKe XapakTepHCTHKH. Benwuwna HoOMHMHAJBHOrO con-
pOTHBJIEHHS HeoOXOIHMa [N NPABHABHOIO COrJIACOBAHHA
FOJIOBKH C YCHJHTEJEM, a TakKie ONpeiesseT COOTBETCTBHE
NOJIyYeHHOT0 3HAYEHHA YKa3aHHOMY B T Y HaH Apyro# TexHudYe-
cKoll lokyMeHTalUHH. PAJ HOMHHAJbLHLIX CONPOTHBJAEHHHA HOp-
MHPOBaH MEXKIYHapOAHLIMH COrJallleHHAMH, B YacTHOCTH ANA
KHHOTeaTpajbHLIX TOJIOBOK NPAMOre H3jyuyeHHs YCTAaHOBJIEHO
3HaYeHHe HOMHHAJIbHOTO COMpOTHBJIeHHA B 16 om.

Hanndie akycTHYecKoro ojopMiieHHSI MOMET HECKOJbKO
H3MeHHTb XOJ XapaKTepHCTHKH MOJHOro CONPOTHBJEHHS B 06-
NAacTH H9acTOTHl OCHOBHOro pesoHanca. [Ipw ucnonbsoeaHuu
3aKPHLITOro fAUIHKA YacToTa OCHOBHOrO pe3oHaHca f, MOBbI-
laeTcA TeM 3aMeTHee, 4YeM MeHbiue obbeM fuiKka (pHe. 42, a).
Ecan supK sanojHeH norjoTHTe/eM, TO BICOTA pe3oHAaHC-
HOro MHKa HA XapaKTepHCTHKe YMEeHbILUAETCH, YTO CBHAETeNb-
CTBYeT o JeMmnupylomeM [eliCTBHH 3BYKOMOIJ/OWAIOUIEro

marepuana. IlosaBnenne pe3oHaHCHBIX NMHKOB HeSOJbLION Be-
JHUHHE B OONACTH CPeHHX YacTOT CBH/ETENBLCTBYET O HaJIH-
YHH HeeJaTe/lbHBIX Pe30HAHCHBIX $SIBJeHHHl BO BHYTpeHHeM
ofbeme simMka. IIpn pasmeuieHnn roJIoBKH B aKyCTHYECKOM
SKpaHe WJAH OTKPBITOM SUlHKEe 4acToTa OCHOBHOTO pe3oHaHca
He H3MeHsIeTCH. -

CyulecTBeHHOe H3MeHEHHe XOJa XapaKTePHCTHKH MOJHOro
COTPOTHBJIEHHS B 06JacTH caMpiX HH3KHX YacTOT NMPOHCXOAHT
npH Hcnosib3oBaHHH (asonuseptopa (puc. 42, 6). Ha neii
NOABAAIOTCA [ABe TOYKH MaKCHManbHeIX 3HAYeHHH Ha YacTo-
Tax f, u f,, pacnonomMeHHHX CHMMETPHYHO dacToTe [, —

* Ha ocHopaump paspaGoTaHHBIX MEXAYHAPOLHHIX  peKoMenmaunii
sunymed [OCT wa npeanoutntensuufl pan sactor (cm. crp. 16). Yactotw
B 3TOM PAAY HE BCETHA HMEOT OKPYTAeHHOS SHAYeHHE C Ue L cONHAEeHASR
ONOPHEIX YacToT, BLIGHpAEMBIX MPH H3MEPEHHAX HA CHHYCOMAAABHOM H WY-
MOBOM CHIHaJax, a TaKixe CPefHHX YacTOT OKTaB HJH Iofefl HX, NPHHATHIX
LNS MY3LIKAALHEX HHCTPYMEHTOR,
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OCHOBHOMY PE3OHAHCY FOJIOBKH, Ha KOTOPOI 3/16Ch JIEAHT MHHH-
mym. Ecan BCnoMHHTb, 4TO rojioBKa B (pasoHHBepTOpe npen-
cTaBAsieT coboil JBe cBA3aHHple depe3 rHOKocTb oObeMa BO3-
AyXa B siMKe KoJjefaTeJbHble CHCTEMbl HJH KOHTYpa, TO
Takas Jsyrop0as XapaKTepDHCTHKA CTAHOBHTCH MOHATHOMN.
[pu Tounoii HacTpoiike (asoHHBepTOpa o6e TOUKH MaKcHMab-
HeIX 3Ha4YeHH{l NONHOrO COMNPOTHBJEHHS JIeXKAT Ha OJHOM
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Puc. 42. YacrotHan xapaktepHcTHKa [£| roJoBKH;

g — B SHpAWHOM smuKe] J — AUHK OTKpMT; 2 — AUEK
SAKPHT, § — MIMANNE AKYCTHYECKOre ofopunenusn: [ —
roAcbsa B GazonupepTope; & — roJOERS b 3aKPHETOM R HKE C
NOrACTHTEACM; § — roViopKa Ge3 aKYCTHYECHOND OfopMACHEA

YPOBHe, MpPH ero paccTpoiike — BeJIHYHHA ONHOTO0 H3 MNHKOB
yMeHblUAeTCH, 4 BTOPOro yBeJaH4YHBaercsl, HAH Hao0OpoT.

IMpakTiuecKoe npHMeHeHHe ANHKOB-()a30HHBEPTOPOB MOKa-
3aJ10, YTo NpH ToYHOH HacTpoiiKe 3ByYaHHe IPOMKOrOBOpHTENA
Ha HH3KHX 4YacToTax npHoOpeTaeT HeecTecTBeHHblH, «ByXxaio-
WMty xapakTep HM3-3a NoAYepKHBaHHA y3Koil monocu. Haw-
Goslee GraronpHATHEE CYGBLEKTHBHO Pe3yJ/bTaTsl NOJYHalOTCH,
Korfia (hasoMHBepTOp clerka paccTpoeH Tak, 4To BhicoTa mep-
BOTO MHKCHM}FMH 3aMeTHO OoJbLIe BRICOThI BTOPOro MakCcHMYMA.
ChnefoBaTe/iblo, N0 XapaKTePHCTHKE NOJHOIO COMPOTHBIEHHSA
FPOMKOroBopHTes ¢ (Pa3OHHBEPTOPHBLIM FULHKOM MOXKHO Cy-
OHTbL O TOM, MPaBHJBLHO JH ALWHK HACTPOEH.
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Cxema n1aGopaTopHbIX H3MepeHH{i NONHOTO CONPOTHBACH HA
nokasana Ha pHc. 43. Beanuwna R u BXoAHOro conpoTHBie-
HH§l caMomucLa Jo/ukKHA He MeHee ueM B 20 pas mpeBbiluath
OKHAEMY 0 MAKCHMAILHYIO CYMMY BbIXOJHOTO CONPOTHR/EHHS
HCTOYHHKA CHrHajJa H MOJIHOrO SVIEKTPHYECKOro CONMpOTHBJe-
HHA rpoMKoroBopurensd. DBenHYHna HanpsikeHHsa, nojasae-
MOro Ha rpoMKOrOBOpHTeJNb, ONAKHA GuITH He Gojee '/;, BelH-
YHHBI HamMpsKeHHA, COOTBETCTBYIOUIENO €ro HOMHHaJbHOI
mouiHocTH. H3amepenns npoBofaTcs B OGBIMHOM MOMEIICHHH,
paccTosiiHe OT rpoOMKOroBopHTens J0 GaHkailluux oTpaxkaio-
UHX NoBepXxHocTell JAOMXKHO
GuiTe He Menee 1 m. To-
JIOBKa H3MepsieTcsi OOLIYHO
Ge3 oOpMJIEHHS HJIH MOMeT
OLITE MOMellleHa B cTAHAapT-
HOM 3KpaHe.

Puc. 43. Cxema usMepenns momy.as XapaKkrepHcTHKa HaHo-
MOJHOTO  SJeKTPHYECHOro COnpoTHR- CHTCH Ha (‘;Talfﬂap']'llhlﬁ

JIEHHA T[OJIOBKH: 'ﬁ‘"aHH caMOanua: [{mopmﬁ

I — rencpaTop  apykOoBMX NacToT, ¥ —
yeuauTenb; R — akTuenwoe conpotugacnme; NPCABAPHTENBHO rpanyHpy-

— BOALTMETR; C — CAMOTIHOML ETCA C MNOoMOWBID MOCTa ak-

THBHEIX COTPOTHBJEHHH, ¢

TEM 4TOOb MO OCH OPAHHAT (BepTHKa/ibHaa och 6iaHKa) Gblia
pacnofiodeHa WIKajJa OMOB,

R

e ¥ L

e I

HomuuasbHBili nuanason wactor

[lna onpefenenns HOMHHANBHOrO AHAMA3OHA YACTOT, KK
y#e roBOpHJIOCh B ryiaBe 1, HeoGXOAHMO H3MepHTH YacTOTHY 10
XapaKTePHCTHKY TIPOMKOrOBOPHTENA HJH TONOBKH, TO ecTh
CHTb YacTOTHYIO 3aBHCHMOCTb DPa3BHBAEMOrO HM 3BYKOBOFO
JaBJeHHA.

Ha puc. 44 npusefieHsl xapakTepHCTHKH TaKoro BHJA.
PaccmatpuBasi laHHble XapaKTepHCTHKH, Kak M paHee BCTpe-
HAIOMHECH B TeKCTe, HETPYINHO 3aMeTHTb HAJHYHE Ha HHX
TPeX XapaKTepHuX 30H. [[Be H3 HHX 3aHHMaIOT KpaeBhie yuacT-
KH XapaKTePHCTHK (caMble HH3KHE H BHICOKHE YaCTOThl), OTJIH-
UHTENbHOR MX 4YepToil MBMfeTCA pesKoe yMeHbllleHHe AaBJe-
HHSl, PasBHBAEMOTO IPOMKOrOBOpHTENEM.

Cpennsisi, HanGonee pacnpocTpaHeHHAA 30HA SaXBaThiBAeT
4acTh 06JACTH HH3KHX YacTOT, BCIO O6NACTb CPeAHHX H YacTh
BLICOKHX dacToT. B sTofi ofnacTH pnaBnienwe, pasBHBaeMoe
FPOMKOrOBOPHTE/IEM, MOAAEPKHBAETCHA NMPHMEPHO NOCTOSHHBIM
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OnHaKo ¢ pocTOM 4acToThl Bee Godble H GoJiblle NposiBAfOTCA
OTKJOHEHHS OT STOTO CpejlHero YpoBHS B BHIE 4YepelyOmuXcs
NHKOB H npoBanos. [lna onpeneneHHs rpaHHll HOMHHAJBHOrO
AHanasoHa YacToT NOCTYNaloT CJELyHOmHM DﬁpHEDM: onpeje-
NS0T Ha YacTOTHOH XapaKTepHCTHKe OKTaBHYIO MoJiocy,
cpeflHsAst YyBCTBHTE/NBLHOCTE B KOTOpOH MaKcHMajabHa MO OTHO-
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Puc. 44. YactoTnne xapakTepHCTHKH rPOMKOrOBOpHTeJeil:
I — 30A-46; 2 — 30A-68

WeHHIO K JAPYrHM OKTaBaM (cpellHfifi — HEKOTOPHIH YPpOBREHb,
Mo OTHOIIEHHIO K KOTopoMy coGJi0fleHO PaBeHCTBO JaBlieHHi,
NpeBLILAIOIIHX H He JOCTHramllHx storo ypoBHs). Yacrorw,
nexKalHe Ha rpaHHuax cnaja, He Goaee 10 6 oTHOCHTENbLHO

&n

-.__7!E__-
G [l

Puc. 45. Cxema MamepenHs w4acToTHoll Xxapakre-
PHCTHEH CPOMEQrOBOPHTENAT

I — spynoroft remepatop; ¥ — yomauTens; V — moabT-

MeTp; CIT — cooSofnoe NMOAe (3arAyIICHHAR KaMmepa, ofT-

KpuiTeit poagyx)y M — HaMepHTeAnHBH MEkpodor; HY —
HIMEPHTEAL HEA YOHANTEML] £ — CAMOMBCEL

sTofl HafineHHoii cpefnell B oKTaBe H ONpelesiioT HOMHHAJb-
Helfi AHanasod (pHc. 44). B nHactosiulee BpeMs YCTaHOBJEHBI
TpefoBaHHA K HOMMHAaJABHOMY [HanasoHy KHHOTeaTpaJb-
HeIX IHPOKOMOJOCHLIX TOJIOBOK  MpAMOro  H3Jy4YeHHH:
31=- 16 000 2y — ana Beicwiero knacca, 50-+-12500 u
71-+-10 000 2y — mns nepeoro H BTOPOro KJaccoB COOTBETCT-
BEHHO.

Hsmepenne wacTOTHBIX  XapaKTePHCTHK  MNPOH3BOAHTCA
obwuHo no cxeme pHc. 45. HenwityeMuili rpoMkoroeopureb
H MHKpothOH MoMelIaloT B 3arJylleHHOH KaMepe HJIH Ha OTKpbI-
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TOM BO3IY Xe. I‘mnaxa NpH H3MepeHHAX MOHTHpYeTCH B CTaH-
napTHoM skpane (puc. 46).

Muxpodou pacnonaraerca Ha pabodeli ocH MHEpodoHa
Ha paccrofanHH 1 m HaH Gosee, B 3aBHCHMOCTH OT pa3MepoB
Hanyuatens. Beanunsa cHHycoHJasabHoro (TOHaAbHOrO) Ha-
npsKeHHsl ycTaHaeiauBaercs coorsercTytoueil 0,1 em s
sarayuieHHOH KaMepnl HAH MOLIHOCTH, HeoOXOAHMOH ansa mpe-
BhIIEHHS] YPOBHA CHrHana Haj wymom He Hume 10 96 (Ho
He Gojee HOMHHA/BHOI) — AN OTKPHITOrO BO3JyXa.

Bephemcs K OOBACHEHHIO NMPHYHH, BbI3bIBAOUHX HalHYHe
TpeXx XapaKTepHeIX /7 4YacTOTHOH XapaKTepHCTHKH 30H.

Cnaapl 4acToTHOH Xapakre-

i _‘T\ PHCTHKH B HH3KOYaCTOTHOM
- 30He MOryT OmTbh OOBACHE-
. Hbl, CJIH eille pa3 BepHYyTb-
B L : csl K puc. 28. B mpeanbHoM
e : 2 caydae (aupdysop paboraer
Kak MnoplieHb) YacToTHan
| XapaKTepHCTHKa  Haaydae-
']

L2 T S MOH  rpOMKOroBOpHTeJseM
a MOLIHOCTH onpejesiercs 3a-

"R
Puc. 46. Cranpapriuifi akycruyeckufi  BHCHMOCTBIO iZF 0T YacTo-

BKPEH ANA HAMEPEHHA MOAOBOK T =
Korosopureneli (TOCT 16122—%}: Tol, rie |Z| — moaysb (uuc-
8 — SEpaH; § — METONH KpenJeHHA JeHHOe 3IIH'-IEHHE] NOJTHOTO
roA0BoK MEXAHHYECKOro CONpoTHBIE-

HH T[POMKOrOBOpHTENSl, 4
rg — aKTHBHO® CONpOTHBJeHHe Hanydenus*. Ha uactorax Hu-
M€ YacTOThl OCHOBHOTO pe30HaHca MeXaHHYeCKOe CONpOTHBJE-
HHE MOJBHMHOH CHCTEMBI SBJIAETCH NPEHMYLIECTBEHHO YMpy-
FHM, TO ecTb OHO o0paTHO nponopuHoHanbHo yactore. Co-

NPOTHBJEHHE H3NYYEHHA NponopuHOHANBHO '-IETBEPTGﬂ CTeleHH
YACTOTEI.

* luapparma usayuarean, conpHKacasce ¢o cpelofi — BO3AYXoM,
BHIILWBAET OTBETHYH PeakuHio CpeAbl Ha KoaeOMoWYIOCA NOBEpXHOCTD.
Beanunna peakuuu olieHHBaeTCH HEKOTOPHM KOMILIEKCHBIM COMPOTHEJe-
HHEM, HMEHOIUHM CMBICA MeXaHHYeCKOro COMpOTHBJAEHHA, deficTBHTEALHARA
YaCTe KOTOPOrc rp ONpelenferT NOJe3Hbfl sdxpexT nepenays MouHOCTH
cpege (ee Hanyuenue). BenomuuM, 4T0 Ha NPOMBHILAEHHHWX TPEANPHATHAX
NPOBOAATCA CMeUHa/bHbe MEPONPHATHA No CoGMIOAEHHI0 HAH NOBH LWEHHID
cos p — KoapHuHenTa MOIHOCTH, ONPEANAMLIero COOTHOLICHHe MeMXAy
agTHBHOl (nponssoiswedl paGoTy) H peaKTHBHOM MOIIHOCTAMH NepeMek-
Horo Toxa. Yewm Goapitte cos ¢ (obuyHo 0,7—0,9), Tem Géapwana wacTs H3

Beell NOABeAeHHON MOWHOCTH TPaTHTCA Ha MOJE3HYK paGoty. AHanorus
30eCh NOJAHaH.
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CriefloBaTebHO, COOTHOLUEHHE HX mponopuHonanbuo f2,
TO ecTh C YMeHBILeHHeM YacTOThl BJBOE H3Jy4aeMas MOUIHOCTb
yGuiBaeT B 2° pa3, a ypoBeHb ee YMeHblaeTcs Ha 18 06 na
okrapy. Ilpn [ > fo (cnjolIHAs JNHHHS, PHC. 28) mexaHHde-
CKoe COMpPOTHBAEHHE CTAHOBHTCA TMpPEHMYLIECTBEHHO HHep-
mHaibHBIM H TPONOPUHOHAJIBHEIM KBaApaTy 4acToThl. Tak
KaK 3aKOH H3MeHeHHs rg npexHuil, To B obnacti fy <f < h
MOILHOCTE TAJaeT yiKe ToJabKo Ha 6 06 Ha OKTaBy. B npome-
KyTKe fy 1 fy 00€ 4acTH OTHOLIEHHS MEHSIOTCS NPOTIOPUHOHATL:
HO KBajpary HYacTOThl H YpOBeHb MOLIHOCTH
rnocTosien — Havasno cpeaueil somnsl. B npome-
KyTKe OT fy HO [y CONPOTHB/IEHHE H3JYHYeHH:A

;
MOCTOSIHHO H COOTHOIIEHHE T_—ZEI—, o6paTHO Npo-

NopuUHOHANBHO KBaJpaTy HacToThl, TO €CThk YPO-
BeHb MOIHOCTH BHOBb yMeHbluaerc Ha 6 00 Ha
OKTaBY.

TeoperHueckH  MpHMEHEHHEM  3aKpLITOro
ANMKA MOMKHO PpaclIHpHTh rpaHHLy NOCTOSH-
CTBEA MOIIHOCTH A0 f, H YMEHBLHTEL cnaj ee
HHME YACTOTHl OCHOBHOrO pesoHanca (MyHKTHD
Ha pHc. 28), OAHAKO NMpPAKTHYECKH 3Ta BO3MOXK- ;
HOCTB MOXKeT OuITh peajH3oBaHa JNHIIbL YaCTHYHO. Al

Ipumenenue smuKa-pasonHsepropa yayd- "o b Fo
mwaer nojoxenye (cM. § 2), HO B PeaNbHBIX YCJIO- coerannsio-
BHAX HHMKHASA rpaHHYHasi 4acToTa HOMHHANb-  mMe CHAM,
HOro JMANa30Ha BCerja JEKHT Bhlllle HACTOTLI  NpHJOHKeHHOR
OCHOBHOTO pe3oHatica MOABHIKHON cHcTeMbi ro- K AHPY3opY
JIOBRKH.

B ofnactH cpeinux H B OCOOEHHOCTH BLICOKHX 4acTOT
(f > fs, puc. 28) muddysop Aame NPHGIHKEHHO HE MOXNeET
paccMATPHBATBCA- Kak KeCTKHil TOpIIHEBOH H3siyuaTesb.
[Mposisnenue storo sddexta U oOBACHAET cBoeoGpasHulil XOA
4acTOTHOl XapaKTepHCTHKH TPOMKOTOBOPHTENs B CpeiHei
30He,

PaccMoTpHM, 9TO NPOHCXOMMT ¢ AH(xpy3opoM, Korja K ero
BepiuiHe (Co CTOpPOHL 3BYKOBOH KaTYIIKH) NpHJaraercs saex-
TpoJHHAMHuYecKasi cHaa (pHc. 47), AeiicTByiouias B OCEBOM
HanpasneHHH H pacnpefeseHHas N0 OKPYXHOCTH BEPLIHHE
mudepysopa. Cuaa F moxeT GuiTh pasJioieHa Ha JBe COCTaB-
asiomme: F, u F,. Cuna Fy Gyaer nanpasaesa Bloab obpasy-
fomedt auddysopa, cuaa F, — Nofl MpAMBIM YIJIOM K Hei.
Cuaw F, u F, nostoMy HasmlBaloTCs MPOJOJBHOH H noneped-
HOii — oHH BO30y®AaloT B AH(xpysope fBa BHJA KojeGaHuil,
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HA3biBAEMBIX COOTBETCTBEHHO N POAOJbHBIMH H 10 0O-
nepeywHs MH,. it

B peayapTate Bo30yMKIeHHS monepeyHuix Kojebauuii B ob-
pasyiomed 1H¢py3opa Bo3HHKaeT nonepevyHasn BoOJHA, pacnpo-
cTpaHsilollasici OT BepUIHHE K ocHoBanHio. Ecam uwactora
KoseGaHHil HH3KafA, TO JANHHA BOJHEI 3HAYHTENbHO GOJbLIE
AnuHBl ofpasyioweii audipysopa, To ecTh BCe ero TOMKH K oO-
nebnwTCa ¢ olMHaKOBOH aMnauTy ol H dasoil, a audpy-
30p KoJaeGaeTcs Kak ellHHOe Lenoe,

Ho aMuwb TosbKO AJAHHA BOJHBI
CTAHOBHTCH CpaBHHMOM ¢ paaMepami
audepysopa, TOYKH Ha €ro NOBepX-
e HOCTH HAYHHAKT KoJeGaTbesl ¢ pas-
JHYHLIMH aMIVIMTYJaMH H (a3aMH, a
IH(pY30p TepsieT MEeCTKOCTh.

B 3aBHCHMOCTH OT YacTOTbl, 3TH
KoJieDaHHsa OyAYT CHMMETp H 4-
HblMH (a5 yactor Bmwe 2000 2g)
N HJH HECHMMETPHUYHBIMH

; (nnsi wactor 5002000 ey).

B yacTHOCTH, MoryT OwTh Aaxe
NoJY4YeHsl Y3JO0Bble KPYrH, #ABAfi0-
lHecs  pesyastatoM  oOpasoBaHHA
Puc. 48. llonepeynse ko- CTOAYHX BOJH OT HAJOXEeHHA Nps-
fleGaHua NOBEPXHOCTH KO- Moji BOIHBI H BOJIHBI, OTPaKEeHHOH OT

HHYecKoro Axddyaopa

3aKpenJIeHHOro BepxHero Kpas aud-

thysopa (puc. 48). IloBepxnocTb-and-
¢ysopa pasjensiercd Ha 30HBI, KojeOjwowHecsi B MNPOTHBO-
(hase, a 310 o3HaAYaeT B3aHMHYI0O KOMIEHCALHI H3Jy4eHHi
cocefiix 3oH. ConpoTHBJEHHE H3JNYYeHHS Takxe HadHHaer
MEHSITbCA ¢ POCTOM YACTOTHI HEPeryJfapHo, TPOXOAA Yepes
MaKcHMaJibHbie H MHHHMAaJbHBIE 3HAYEHH.

Beanunna uanydaemoli akycTHYecKoH MOLIHOCTH 3aBHCHT
OT YHCJa M IJoWAAH 30H, KojeOmiowmxcs B npotHeodase,
UTO H NMPOABJAETCH B NOSBJEHHH NHKOB H MNPOBAJOB Ha 4acToT-
Holl XapakTepHcTHKe B cpeHeil 3oHe. )

3naueHHe 4acTOThl f; — rpaHHUb NOPLIHEBOro AeHCTBHS —
3aBHCHT OT CKOPOCTH MonepeyHslX BOJH H JJHHBI oGpasyouieit
addysopa. nsg rosoBoK KHHOTeATPaJbHBIX IPOMKOrOBOPH-
Tesiell rpaHHia NOpIUHeBOro JAeficTBHA JIEKHT B mNpejenax
400-=-600 2y. Ha BuicokHx YacTOTax BCJEICTBHE YMEHbIUEHHSA
AMILIHTY ALl KosieGandii B HanpaBjeHHH K BHelIHeMy Kpaio
mudxbpysopa (rogpy) conpoTHBaeHHe H3TyYeHHIO YObIBACT ¢ BO3-
pacTaHHeM dacToThl. XOTfl MexaHHuYecKoe conpotHeiene (|Z])
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H3-33 HYACTOTHOro pacnpeiefeHHa Yy3JoB H nNy4HocTell Ko-
neGanHil TaKke HMeeT MaKCHMafbHble H MHHHMAJbHbIE 3Ha-
yeHHs, OJIHAKO B HeM npeobiajaeT HMHeplHAaNbHAA cOCTaBAsAD-
uias, cBA3aHHadA C Maccolf 3BYKOBOH KaTYIUKH H BHYTpeHHeil
yacThio BepliHsl Juddysopa. [Mosromy sennuuna |Z| pospa-

r
CcTaeT ¢ YBelHUeHHeM YACTOTHl H COOTHOILEHHe !—z% y6biBaeT

¢ kpyTusHoil nopaika 8—10 36 na oxrasy.

dakTHUECKH HA BLICOKHX 4acToTax MNpoHCXoAAT Gonee
KpyThie clajbl H IpaHHYHasd 4YacToTa HHXKe TeopeTHYecKoil.
[punsiTiemM Mep, paccMOTpeHHbIX panee (cm. § 3), yaaercs mc-
NpaBuTh NOJOKEHHe H CYIeCTBEHHO YIYYIWHTE YacTOTHYIO Xa-
pEIKTE]JHCTHK}" roJIOBOK [MpAMOro HIJAYYEHHA B 2 BHICOKOYAC-
TOTHOIl 0GAACTH.

HononuutenbHule NHKH H NpoBaaAsl B HH3KOMACTOTHOM
YacTH cpefiHell 30HL MOTYT ObiTh Bbi3BaHbl BO3HHKHOBEHHEM
BpelHbLIX Ppe3OHAHCHBIX fABJeHHI BHYTPH HfIUIHKA H3-3a ero
Hey AauHOi KOHCTPY KUHH.

CpenHee cTaHAapTHOE AABJEHHE

Kak ymxe panee roBopHsoch, cpellHee cTaHAapTHoe JaBie-
HHe MoxKeT ObTh BmuHcsaeHo (cM. 1 § 3). Takaa onepauns mo-
BOJLHO TPOMO3JIKAa, H HA NMPAaKTHKe ¢ JOCTATOMHON TOYHOCTBIO
BeJIHYHHA Cpe/lHero CTAHAAPTHOTO AaBJeHH: MoMeT ObiTh NMoJy-
YeHa M3MepeHHeM Ha wyMoBoM cHruade (cM. [Tpuaoxenne IV).

JIasi KHHOTeaTPaibHBIX FPOMKOrOBOPHTEel NpAMOro HaJy-
YeHHS BeJHYHHA CPeJHero CTaHAAPTHOrO JaBJEHHS JIEXKHT
B npefenax 0,2—0,35 #/M%; AnA rosoBoK, MoieKaumHx nep-
CMEeKTHBHON paspaGoTke, ycraHoejaena wopma B 0,4 w/m®.
AkyctHdyeckoe ofopMJaenHe IpoMKOropopuTeseil NpsAMoOro Hs-
NYyYeHHs B JYYIIEM cJy4ae MOMeT HeCKONbKO YBeJHYHTh 3TO
3HaYeHHe, NPAKTHYECKH OHO OCTAeTcsl HeH3MEHHbLIM.

Hamepenue cpejuero cranjapTHOro 3BYKOBOrO J[aBJeHHHA
WYMOBEIM CHTHAJIOM MPOM3BOJMTCA MO CXeMe, aHaJorHYHoi
cxeme Ha pHc. 45. ToabKo renepaTop CcHHycoHJanbHoro (To-
HaJAbHOrO) CHrHana 3aMeHsieTCsl TeHepaTopoM CHIHaja CJIoL-
HOroO cnekTpa®, a MexaAy HHM H MOLIHBIM YCHJIHTENeM BKJlo-
yaercs (HALTP, OrpaHHYHBAIOIMI CNEKTP IUyMa HOMHHA/b-
HEIM JHANA30HOM YacTOT HCMBITYEMOro TPOMKOTOBOPHTENS.

* Huawe — redeparop IWHPOKONOAOCHOTO wymoBoro curuaia. [las
ilzhueﬁmm NMPHMEHAETCA TAK HA3WBaeMbii posoBmil wym (oM. l’IpHﬂmue-
HHe 1.
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Ocrasibiple yCJOBHA HCIOBITAHHIA OCTAIOTCA TaKHMH JKe, HTO
H NpH M3MepPEeHHH HacTOTHOM XapaKTepHCTHKH. [Tpumenenne
WYMOBOrO CHrHAAA NO03BOJAET MPH HEOOXONMMOCTH MPOM3BO-
AHTL H3MepeHHe H B OObIYHOM MOMelleHHH.

O6bIYHO Ha TI'POMKOrOBOpHTENb [MOJAeTCsl HanpsKenwe,
cooteetcTaylomee MoiHocts 0,1 em (Uw = V 0,1Z; rae Z —
HOMHHAJbHOE CONPOTHBJEHHE rpoMKoroopHrens). Ecan ycra-
HOBKa crelHaibHO OTrpayHpoBaHa, To 3Ha4YeHHe CTaH1apTHOro
najennsi MoxkeT GuTh nogydeno cpasy. [lpu stom oHO paBHO
CpellHeMY CTaHJapTHOMY, €CqH paccTosnue | Mexay MHKpo-
doHOM H rpoMKoroBopuTeseM Gbijo 1 M, a MOLLHOCTB P, Guina
0,1 em. Tlpu apyrux suauenusx [ u P, Mckomas BeJHYHHa
HAXOJHMTCA TMepecyeToM:

{
P =P —
€T. cp er |-/ 0P,

Ecan cnenmansHofl rpaiyMpoBKH YCTAHOBKH He Jenajoch,
TO cpefiiee JaBleHHe onpejensercs no gopmyne:
e .

¥

s e
rae Uy — HanpsikeHHe Ha BbIXOJE H3MEDHTEJBHOrO YCHJH-
TeNs; € cp — CPE/AHsIS YYBCTBHTENBHOCTb MHKPO(OHA B HOMH-
HaJbHOM JHATIA30HE YAacTOT H3MEpSieMOro rpOMKOrOBOpPHTEJS;
k — Ko>((MIHMEHT YCHJEHHS H3MEPHTEeJBHOIO  YCHJHTENd

(6e3 Hero kB = 1). .

Koadprument nonesxoro aeiictana (K. m. 1.)

I poMKOrOBOPHTEJIH MPSIMOrO H3JyYeHHsl B cHJY ocoleH-
HocTell camoro npeoGpasoBaTesisi He MOryT HMeThb OoJibluoe
gHadenHe Koa(xpuumenta mnosesnoro jJeficteHs. B KauecTse
npHMepa PacCMOTPHM HJeajH3HpPOBaHHbI caydail, npeacrae-
JIS A rOJIOBKY FPOMKOrOBOPHTENHA B BHIE HEeCTKOr l'll.'.}I|IZIII.I.IHﬂII on-
HOCTOPOHHE H3Jyuaioulero, H Gepsi AHaNasoH YacToT, B KOTOPOM
H3JyyaeMasi aKycTHYecKas MOILHOCTb MOCTOSIHHA.

B stoM cayuae u3aydaemasi rpoMKOroBopHTe/neM aKycTHYe-

CKas MOLLHOCTD
1
Pﬂz'ﬁ'ﬂ::'rﬁ_,
rie v, — aMIJHTYJAa KojeGartenbHoll cKopocTh aHdxpysopa.
Tak kak conpoTHBJeHHe H3/JyYeHHS B JaHHOM cJjydae
H3MEHSIeTCsl - MPONOPUHONANBHO KBAaApaTy 4actoTe, TOo P4
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GylieT NOCTOSHHO MPH YCJIOBHH H3MEHeHHA AMNJHTYAM CKo-
pocTH 0OpaTHO NPONOPLUHOHAJBHO YacToTe.

Jna KoneGaTesNlbHBIX CHCTEM TOC/elHee YCJOBHE MOMKeT
GbiTh COOMIONEHO, €CH HHepUHa/lbHOe CONpPOTHBAEHHE 2mfm
cyllecTBeHHO npeofaajiaeT Hajl BCeMH OCTANbHLIMH COCTABJIS-
IOIHMH MOJIHOrO MeXaHHYecKoro CONpOTHB/AEHHS, B TOM YHCJe
H COMPOTHBJIEHHS H3nydeHus rg. Hs saementapuoro Kyp-
ca (H3HKH H3BECTHO, YTO MeXaHH4YecKas KoneGaTenbHAas CHc-
TeMa TeM apeKTHBHEN, YeM 3a Gosblliee BpeMsl OHa pacXofyeT
neppoHavanbHo coolulennyio eff  suepruio. [Tokasatesmem
TaKoi S(PEKTHBHOCTH CJYMKHT JCKPEMeHT 3aTyXaHHs, paBHbill
OTHOILIEHHIO AKTHBHOIO COMPOTHBJEHHS K HHEpPUHAJIbHOMY

(= 7m)-

Tak Kak B paccMaTpHBaeMOM cJy4ae aKTHBHBIM COMpO-
THBJIEHHEM fIB/fIETCH CONPOTHBJIEHHE H3MYYeHHS, T, YUHTHIBASA
npelbiyliee YcJaoBHe cOXpaHeHHs MOCTOSIHCTBA H3JyuaeMoii
MOUIHOCTH (27fm 5> rg), cienyeT ¢ rpycTbio KOHCTATHPOBATH,
4TO Y TOJOBKH MPAMOrO H3JyYeHHs JeKPEMEeHT 3aTyXaHH:
Man H S(peKTHBHOCTb TaKoro npeoGpasoBaTensi npHHIHNH-
a/lbHO HEe MOMKeT ObITh 3HAYHTeNBHOIT.

Hasi AaHHOro caydas K.M.JA. TPOMKOTOBOPHTENsI MOXET
GuITh TIOACYHTAH MO YNPOULEHHON (hopMye:

2
n =255 m—:af_‘ﬁ (s_)g
[ m)}'’

rie B — cpejnsis HHAYKUHSA B BO3AYIIHOM 3a30pe MarHHTHOII
uen; Vi — oGweM npoBoja 3BYKOBON KATYWKH: & — ero
yAenbHOE CcONPOTHBJIEHHE; S — muowaab Haaydawomefl mno-
BEPXHOCTH; m — obias KoneGmomasicss Macea (Macea NoJBHK-
HOIT CHCTeMBI TLNOC NPHCOE/HHeHHAs Macca Bo3fyXa, Henocpes-
CTBEHHO NpHMbIKaloero K auddysopy).

Hs teopernueckoii dopmyssl K. creayer, 9to eauH-
CTBEHHO 3(BEKTHBHLI NYTh YBeJIHUEHHS! €ero COCTOMT B IMOEI-
WEHHH BeqHYHHbI B — cpeaueit unayxunn. OfHaKo sToT nyTh
OrpaHHYeH TeXHHKO-IKOHOMHYECKHMH coo0pa)keHHAMH, TaK
Kak, ¢ ofHoil CTOpPOHBI, 3aMETHO YBeAHUHBAeTCA CTOHMOCTh
FOJIOBKH, ee rabapHTul H Bec, a ¢ APYroil,— Kene3o MarHuTo-
NpoBoja npH HHAYKUHAX 12 000--16 000 2c (rayec) Hach-
ILAETCA H CTAHOBHTCA NJOXHM NPOBOAHHKOM MarHHTHOrO MoJis.

Mul yxe roBopuiH, 4TO B NPaKTHKY HAYHHAET BXOIHTH
OTHOCHTENBHO HecJOMHAadA MeToIHKa H3MepeHHA K.M.JA. B pe-
BepGepaunonnoit (ryskoil) KaMepe Ha WIYMOBMIX CHrHAJAX.
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HMamepenne nponssoaurca no cxeme puc. 49 nyrem nojgaun
HAa 3aXHMbl TPOMKOrOBOPHTENA HANpsHKeHHd NOCTOSHHOMN
BEJHYHHBI '/3-OKTaBHBIX MOJOC WIYMa CO CPeAHHMH YacTOTaMH,
COOTBETCTBYIOUIHX HOpMHpOBaHHoMy paay. CeuMaerca psaf
YACTOTHBHIX XaPaKTePHCTHK YPOBHS 3BYKOBOTO JaBJIeHHs NpH
CTONBKHX MOJOMEHHAX H3MePHTeNBHOr0 MHKpo(oHA, 4ToOEI
Guina obecrniedena ofuiasi cpeiHeKBajpaTHYHas NOrpPemHOCTh
B +2 d6 B ananasone Bolwe 315 ey u +2,5 96 — B Ananasone
e 315 ay. XapakTepHCTHKH YcpelHfIIOTCA H B NOCJeLHION
BHOCATCA TNONPABKH HA HEPABHOMEPHOCTb YYyBCTBHTEJIbHOCTH
H3MepHTeNbHOro MHKpodoHna B 1uddysnom nose (none c pas-

g

reece H @ —-(Lr—l ? ﬁfo
(0
3 —-:ﬁﬂ PR

&

Puc. 49. Cxema w3MepenHii HOMHHAJBHOIO K.N.J. H aKyc-
THUECKOH MOUIHOCTH;

FCCC — reHepaTop CHPHANOB COAOIMHCTO CNEKTRA (pOSOBOrS mysa);

@ — duaeTp; Y — ononeusnf  youauTeas; MY — muxpodonnsf

YCHAHTEAL; © — caMonucell; [p — HCNHTYeMBEA poOMKOrOBORHTE L

M — uasepHTeNLAHA MHEpOdON; B — cpegHeKBafpaTHIHMA BOMALT-
metp; PK — pepeplepanHoHHas (FYJKAR) Kasepa

HOMepHO pacnpeflefieHHOR B HeM 3BYKOBOIl sHeprHefi) H Hepae-
HOMEPHOCTh YacTOTHOMH XapaKTepHCTHKH BpeMeHH CcTaHIapTHOH
pesepbepaun B Kamepe®. CkoppextHpoBanHasi Takum olpa-
30M 4YacTOTHafd XapaKTePHCTHKA YPOBHA 3BYKOBOrO JaB/eHH.
no opMe coBnajaer ¢ YacTOTHOIl xapaKTepHCTHKOH HOMHHA/b-
Horo K.m.A. Ha 6aanke oTmedaercs ypoBeHb, COOTBETCTRY IOLIHHA
ypoBHIO K.T.A.,— 20 a6 (1%).

Cpeanuii HOMHHaNBHBIA K.M.[., YKasblBaeMplii B TexHHYe-
CKHX MNOKasaTeJfX IPOMKOrOBOpPHTeNs, MOMeT GObiTh BbIYHC-
JieH 1o YacTOTHOH XapaKTepHCTHKe K.MLA. KakK cpefHeapupMme-
THYECKOe H3 3Ha4yeHHH A Tex M3 MNoJOC, KOTOpble BXOJAT
B HOMHHaJbHBIl JAMaNasoH YacToT. E

Cpeannii HOMHHaNbHBI K.M.J1. MOMKeT OwThb onpeaeneH
C MOMOUBIO H3MEPeHHs TPOMKOrOBOPHTENA LWIHPOKOMOJOCHBIM
WYMOBLIM cHrHajoM. [l 3TOro HaMepsioT cpeiuHii ypoBeHb

* IloapoGuo pee TpeGoBaHHA H3JMoMens B HopMaau Hopu-kuno 219—67
«['pomkorosopuTenn KunoTeaTpaibhuie, MeToAw Hamepenna akycTuueckofl
MOLLHOCTH, KOs(hhuuHenTa moaeanoro feficTBua B HeanHefiHLX HCKaKeHHis.
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3By KOBOTO JIaB/eHHA (cM. cTp. 81), BHIMHCASAIOT Mo onpejenen-
HOH hopMYyJie aKYCTHUECKYIO MOIIHOCTE H HAXOMAT K. M. . no

(popmy re:

P-l
) s e, zlt ; Iﬂo{%)l

rae U — Hanpamenue; Z, — HOMHHAJ BHOE CONpOTHBNEHHE ro-
JIOBKH.

 Cpeannii HoMHHANbHBIAL K.1.A, COBpEMEHHRBIX KHHOTeaTpanb-
HEIX TPOMKOrOBOpHTEN€l B 3aBHCHMOCTH OT NpHMeHSIeMbIX
roJOBOK H  ohopmmenns KoseGrercss or —27 g0 —24 86
(or 0,2 10 0,4%). 1A BHOBb pa3spaGaThiBaeMLIX roOJIOBOK Mpsi-
MOro H3JYYEeHHA TakKiKe ycTaHOBJeHA HopMa B —24 36 ((],4'%}.

HeauHeliHsie HeKameHHs

B rpomKoroBopuTensix npsiMoro H3NYUYeHHA HeaHHeliHbe
HCKAKEHHS BO3HHKAIOT B HX rofioBKax. OCHOBHBLIMH NpHYHHAMH
HeJIMHelHBIX HCKaMXeHu i, BO3HHKAWIHX B roJoBKax, siBJafA-
IOTCA HeJIHHeHHasi ynpyrocTh cHeTeMbl Nojgeca (entpupyio-
mas waiia u ropp audxpysopa) u ocesas HEOHOPOJAHOCTE
MATHHTHOTO MOJA B BO3AYLIHOM 3a30pe MaruHTHOI Leny,

HeanbHeM nojisecoM NofBHMKHOI cHCTeMbl Gpia Gof TaKoli

L]
Yy KOTOpOro BO BceM paGoueM AuanasoHe aMOJHTYJ cMelleHHs
nuxpysopa coxpanniach Gbl JHHENHAA 3aBHCHMOCTH M
CMEILEHHEM H BeJHYHHON AeficTBylomell cuibl (3aKon ['yka).
MHbivH cnioBamu, BeaHdMHA cMelleHHs Beera Ghnia Gi npo-
NOPUHOHANBHA CHJlE,

B neficTBHTENBHOCTH NPH CPaBHHTENbHO GOMBIUHX aMIH-
TyJAax cMemeHHs (2,5—3 MM Ha HH3KHX YacToTax) ynpyrde
CHJILI COMPOTHBNEHHA UEHTPHPYIOUIEro KoJbLa H rogpa Bos-
pacTaiorT OeiCTpee, 4eM CMeuleHHs, H NponopuUHOHAJIEHOCTD
MEKAY HHMH H JeficTBYiomeil cHiofi Hapymaercs.

Bosunkalomue npH stom meamueifinpie HeKarkenns CHMMeT-
PHYHLI, TO €CTb NPHBOJAT K MNOSBNEHHIO HEYETHHIX rapMOHHK
(3-#, 5-f 1 1. 1), BeMUHHA KOTOpLIX GBLICTPO pacTeT ¢ yMeHb-
LIEHHEM YacTOThI.

Heonnopontoers maruuthoro nosns s 3azope (puc. 50)
MPH CHHYCOHAAJBHOM CHTHajle MNPaKTHYECKH He BLI3LIBAGT
HCKaMKeHHH, ecan KpHBas pacnpelenenus uMeeT MJIOCKYH Bep-
tIHHY H OIHHAKOBLIE CNajibi MO KpasM, a 3BYKoBas KaTyuika
pacnonoxena cummerpuuso. Ilpu uapywenHH storo npaeuaa
BeIHYHHA KOS(DHUMEHTAa SJEKTPOMEXaHHYECKOH CBA3H Bl
HSMEHACTCA MO-pasHOMY NpH IABHKEHHH KATYILKH B obe cTo-
POHLI OT HeHTPaANBHOrO MOJOKEHHS, TO €CTh MeHsieTcs BeJIH-
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YHHA SJeKTponHHaMuYecKolt cuaml F u  BHIXOQHOH cCHTHaA
(jopma 3BYKOBOH BOJIHBI) HCKamaercd.

- Bo Bcex cayuasx noJoXeHHe YXYAWAETCH, KaK TOJBKO
rPOMKOTOBOPHTEIb LOJIKEH BOCTIPOH3BECTH OJHOBpEMEHHO JBa
CHTCHANAa: HHU3KOYACTOTHBII M BHICOKOYACTOTHBIH, YTO HEeH3-
GeHO NpH BOCTpPOH3BEAeHHH OOLIMHOrO 3BYKOBOTO MaTepHana.
HuskowactorHeii curHan [y BeisbiBaeT GOJBIIYIO aMITHTYAY
CMEILleHHA KaTylWKH H MeHfeT Ko3(ppHIHeHT SJeKTpOMexaHH-
YeCcKOil CBfA3H C NepHOoNOM, 3HAYHTE/bHO TIPEBLILIAIOIIHM BHICO-
KouacToTHuifl f, curuan. BoicokodactorHoe KosieGaHHe MOAYJH-

e
T 8- 10° 2c

]
&
J

=

Ho ==

i e i L T R
i F B,

Puc. 50. Hpeammuas (@) w peaisnan (6) KpHBble pac-
npeleJerHi HHAYKUHE B BO3AYLIHOM 3a30pe  MArHHT-
HOfl Weny rofoBKH

pyercs MmpH 3TOM MO aMmmJHTYJe, & B CMeKTPe BOCNpPOH3BOAH-
MOI'0 CHrHAJa MOSBJAAIOTCA JONOJHHTENbHBIE YacToTsl fy 4 a1 X
¥ fu(ln=1, 2, 3 u T. N.), KaK CAeJCTBHE HEeJHHEHHOCTH.
Hapsay ¢ nennHefiHbIMH — HCKaXKeHHSIMH  cBOeoOpasHble
HCKa#EHHA MOTYT BO3HHKHYTb B TOJIOBKE NpPAMOrO H3JTy4YeHHS
npH HEKOTOpOM (NOporoBOM) 3HAYEHHH MOABOAHMOH SJAEKTPH-
uecKoi mouinocTH. Bosnukaiomue npH 3ToM NPH3BYKH O4YeHb
3aMEeTHb H CYIIECTBEHHO MOPTAT KauecTeo 3pydanus, B cuay
CBOMX OCOOEHHOCTel npouecc BOSHHKHOBEHHSI TAKHX HCKawe-
HHil Ha3biBAeTCH NapameTpHYECKHM Bo30yxaeHnem uddysopa
TOJOBKH H ABJISETCA CJEACTBHEM BO3JEHCTBHA Ha NoBepX-
HocTh AuQpysopa npoaonbHON cocTaBaMAoUIEH OCEBOH 3JEKTpPo-
auHaMuueckoil cuasl F (F, wa puc. 47). Tak kak BHewHuil
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kpail audxpysopa saxat Ha audxpysopojepiarene H CMelATLCS
Heé MOKET, TO MNpH yBeJHYEHHH MOUIHOCTH BeJHYHHa cHawl F,
MOKET OKa3aThbeA JAOCTATOYHON A1 oOpasoBalHs NP o 40 J b
Horo H3aruo6a (puc. 51).

Haru6 obpasyiomeii (BHyTps uam uapyxy audipysopa)
BO3MOMEH TOJNBKO B TOT MOMEHT, Koria npojoabHas CcOCTaB-
Jswollan HanpaeJieHa K BHEWHeMY Kpaio aHdxbysopa, To ecTh
yepes BpeMfA, paBHoe NMepHoOAY KoaeGaHHH Ka-
TY WK H. 32 3T0 e BpeMsl NPOHCXOMUT JBHIKeHHe o6pasyio-
e OT OAHOro KpafHero noJoMeHHs1 K JApPYyroMy, To ecTb

Z ¥ A
o+ | ¥
mﬁmﬂﬂ/\
i
g/ Rl
: \_=
22 z

Puc. 51. Tlapamerpuueckne koneGanns nudepysopa
¢ npamoaHHedinofi ofpasyouwed

nepHof KogeGanuil obpasyiouleil paBeH MONOBHHe NepHOAa
nonepeyHoro KoseGaHus,

ChnefoBaTenbHo, YacTOTa BO3HHKAIOUMX KoseGanuii paBHa
NONOBHIE YACTOTHI TOKA, MOABEAEHHOIO K KATYILKE, YTO Bhi-
3SEIBAET M0fIB/IEHHE B BOCMIPOH3BOIMMOM 3BYKe Pe3Ko pasaHdae-
MbIX HErapMOHHUHBLIX TPH3BYKOB, BOCTDHHHMAEeMEIX cJyla-
TeneM kKak apeGesxkanue. Ilapamerpudeckne Hckamenus pos-
HHKaloT Ha "acrorax 500--3000 24. 3ro siBneHHe oTcyTcTRYeT
HIH, B XyJUeM caydae, CHJAbHO ochabieHo B JHdxpysopax
¢ KpHBosiHHeliHON oGpasyiouteii (puc. 52), Tak Kak npu npo-
AONIBHOM cxaTHu Takofl audbysop Beersa Gyaer nporuGaThbes
B CTOpony yme mumelomerocsi uaruba. [lo s1oil npuunHe B Ha-
CroAuee spems AH(pysopel ¢ npamojHHefinoll ofpasyioluei
NpPHMEeHAKTCH PELIKO H TOJIEKO B MANOMOIIHEIX FOJIOBKAaX.

Hamepenne kospipuumenta HeauueilHWX Hekame Huii npo-
H3BOAHTCS no cxeme pHc. 49 M B Tex e yc/aoBHAX. YpoBeHb
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NPOAYKTOB HCKaMKeHHH perHcTpupyercs npH HacTpoiike puawt-
pOB B NPHEMHON YacTH CXEeMbl Ha TNOJOCY CO cpefiHeil YacToToll
BABOE, BTpoe H T. A. Goablueil H BABOe MeHbllell cpeaHeil Yac-
TOTHI MOJIOCH HACTPONKH (PHALTPA B nepeflaiollell YacTH HaMe-
purenbHoil cxemul. Ilo pesynbraTam HamepeHHH onpelenserca
AKYCTHYECKARA MOIULHOCTh H]}EI,I[}"HTUB HCHH)KEHHﬁ H BBIYHCAA-
eTcsl Koa(xpHuHeHT HenHHelHsX HCKaXKeHHH HJH ero ypoBeHb
[KHK OTHOLOeHHE HEMEPEIIHDﬂ MOIIHOCTH K CPE,E[HEﬁ AKYCTHYe-
CKOl MOIHOCTH, H3ay4YaeMoH rpOMKOrOBODHTEeNIeM B HOMH-
HaJBHOM JIHana3oHe YacTor). :
- Mecthuift, HAH oceBoil, Koa(xpHUHEHT Henu-
HeliHLIX HCKameHH#l (Ha OCH rPOMKOTOBOpHTENA
HJAH B TOYKe, HaxolsuleiicA Mo yrioM K Heii)
H3MepsAeTcs TaK Ke, HO TPOMKOTOBOPHTENb H
MHKpooH pasMeliaiorcsi B cBoGoHOM noJsie (3a-
rAylleHHaa Kamepa, OTKpbITblil BO3AYX).
PesyabTaThl H3mepennil Ans pasanuHbIX Ya-
CTOT, HAHeCEeHHble Ha OJaHK, JAIOT YacTOTHYIO
XapaKTepHCTHKY HeNHHeAHwX HcKamenuil. [as
NPaKTHYECKOrO HCTIOJB3OBAHUA JOCTATOYHO H3-
MepHTE KO(D)HUHEHTH HeJHHeHHBIX HCKame-
" HMH BTOpOro H TPeTbEero NOPSIKOB, TaK Kak
HHTEHCHBHOCTb MX Jlajiee pe3ko najaer M cyiue-
CTBEHHOrO BJHAHHA Ha pesyabTaTel Koadu-
Puc. 52. Ma. UMeHTH GoJiee BLICOKHX MOPSIIKOB He 0Ka3kiBaloT.
ru6 auddyso- B TexnHuecKoil HOKYMeHTAlHH NPHHATO YKa-
pa_c Kpupoad- 3pIBaTh OOIHIA KO3(DpHIHEHT HeNHHelHBIX HC-
“Eﬁa“‘:g “%Pa' KaxKeHHil MAH ero ypoBeHb (reoMeTpHuecKas
yiena cymMma Kos(xpHLHeHTOB Bcex nopsiiko). Tak,
15 COBPEMEHHBIX KHHOTeaTpPaJbHbIX TPOMKOro-
BOpPHTENell npaAMoro H3aaydenus oGuiHil ypoBeHb HeNHHEHHBIX
HeKaxenuii JexuT B npefenax ot 35 go 28 d6 (oT npHMepHO
1,8 no 4%). Ha uM3kux uYacToTax HeJHHEHbIE HCKaMKeHHs
fOMYCKaOTCA cyilecTBeHHo GoabliiMH — Jo 5% Ha yacToTax
fo 100 2y wu 10% ma wacrorax jo 60 ey, Ha cpefHHX H BbICO-
KHX 4YacToTax MX BeJHYHHA He JoKHA ObiTb Gosiee 3 1 1%
COOTBETCTBEHHO. Takoe HopMHpOBaHHe, ¢ ofHOI CTOPOHBI, obec-
MeYHBaeT peasbHOCTb BhINONHEHHA TIPOMKOrOBOpHTENsl, a C
ApYroi,— BNoJHe XOpollee KayecTBO ero paboTel, TaK Kak
YeJIOBEYECKOe YXO HAa HH3KHX 4acToTaXx MaJo YYBCTBHTEJBHO
K HCKaMeHHAM M HaYyHHaeT pa3aHyaTh HX YiKe TOJbKO Noche
yKa3aHHBIX Bbillle BeJHYHH.
Beanunna wenunefinbiX HcKameHnii ABASeTcS BAKHBIM
nokasareneM ele M MOTOMY, YTO YcTaHOBJeHHash HopMa
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onpe/ieifieT BeJHUHHY HOMHHAJIBHOH MOUIHOCTH IPOMKOrOBO-
pHTENA.

OnpeaeneHde HOMHHA ILHON MOLLHOCTH HJIH NpoBepKa yKa-
3aHHOM BeJHYHHBI CBOAMTCA K H3MepenHio obiero Kosghdu-
uHeHTa HelHHelHBIX HcKamenHil. B nepsoM caydae MOIHOCTB
YMOBOr0 CHTHANA MOCTENEHHO YBeqHYHBAIOT, NoKa H3MepeH-
pasi BeJHuUMHa He OYJET COOTBETCTBOBATHL 3HAUEHHIO Ko3(wpH-
uHenTa HCKaxKenwil, oroBOpeHHuIX B TEXHHYECKOil JOKYMeHTa-
UHH Ha TPOMKOTOBOPHTENb. ¥ BOeHHOE 3HAYeHHe 3JeKTpHue-
CKOIl MOUIHOCTH IUYMOBOTO CHrHajla M ecTh €ro HOMHHAa/bHas
MomHocTe. Bo BTOpoM caydae npH nojBeJeHHH K IpoMKo-
rOBOPHTEJI0 MOUIHOCTH IUYMOBOrO CHIHajla, paBHOTO MOJOBHHE
ero HOMHHAJBHON MOIHOCTH, H3MepeHHbIl KoajpHuHeHT He-
JHHelHEX HCKaMmeHHil Jo/iKeH COOTBETCTBOBATH YKasaHHOMY
B JOKYMCHTAILLHH.

HMcxons H3 panee npHBeeHHLIX 3HavenHil obuiero Koadgdu-
HHEeHTa HeJHHelHbIX HCKaMKeHH I, roJOBKH MPAMOro HaJy4eHHs
KHHOTeaATPaNbHbIX I‘pﬂMKDl‘GBﬂpHTEﬂEﬁ HMEeT HOMHHAaJbHYIO
MouHocThk 3, 6 u 12 em, a Makcumanbnyio — 6, 12 u 25 em.

§ 5. Mpombiwnexnas annaparypa

OcHoBHBle CBejleHHsl O KHHOTeaTpaJbHEIX IPOMKOrOBOpH-
TeNAX ¢ UHPOKOMOJOCHBIMH FOJIOBKaMH MpSIMOTO H3JYYeHHs,
BHINMYCKAaeMBIX MPOMBILIJIEHHOCTBIO B COCTABe KOMIMJIEKTOB 3BY-
KoBocTipoH3BoAsnieil annapatypsl ¢ 1958 rofa, npHBegeHs!
B Ta6a. 1. OgnoBpeMenHo B Heil NpHBeleHb! JaHHbIE O FPOMKO-
FOBOPHTENAX 3TOr0 THNA, BXOJAAIIHX B KOMMJEKT amnnapa-
TYPHl 3BYKOYCHJIEHHS H 3BYKOBOCTNPOH3BEJeHHS AaS GOJNBILHX
KHHOKOHUEPTHLIX 3aJIOB H 3a/I0B MHOrOleseBoro HasHaue-
HHA (or 2000 go 6000 mect). Dta e annapatypa HCNOJb-
ayeTcsl 15l 3BYKO(HKAUHH 3aKpPBITHIX CNOPTHBHBEIX COOpY-
HEeHHil. :

B Tabn. 2 npHBelgHm THNLI IMHPOKOMOJOCHBIX TPOMKO-
roBopHTeseil NMpAMOro H3Jy4eHHs, B KOTOPHIX HCMOAB30OBAHbI
KHHOTeaTpa/bHbIE TOJOBKH, MpHMeHseMble A7 KOMIJIEKTO-
Bauua  cryauiiHoli  annmapaTypsl 3anHcH M [epesanHcH
3BYKa.

He kacasick noapoGHocTell KOHCTPYKUHH H TNpHMEHEHHS,
OTMETHM TOJBKO, 4TO OTJIHYHTENbHOH 0COGeHHOCTEI0 KHHOTeaT-
PAJIbHBIX rpoMKOroBOpHTeNell fBaAeTcA MaJjoe YHCJIO THIOB
TOMIOBOK (NpaKkTHYeCKH 4YeTwipe THNa), Henoab3oBanbeix B 14
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TaGauwma 1

Knunoteatpaanhie ' pHTEAN MPSIMOFO  H3AYYeHHs
Tun mmmputtﬂﬂ'
O O RHEE :

ARINME | ssas| 25Aa7 | sam | 2sAa22 | 25A-24 | 2sage | 95434 | 26A-40° 25A-44 25A-46 I0A-46 251 10-1
Tun ronoskn 4A-28 ATJ1.28x? 4228 |4rmos]| 4A-2713 4A-28 4A32 | 25TIHS5
rpOMKOTOBO- “

puTens
MakcHmans- 6 4 6 4 | 6 12 10

HaA MOIL- : 3
HOCTB FOJIOB- )
KH, am ;"
Koanuectso 2 1 ‘ 2 1
FONOBOK
B IPOMKO- -
ropopuTene i
Makcumans- 12 4 6 4 # 12 ] 12 10
Has Molll- = -
HOCTb TPOM-
KOFOBOPH-
TeNs, em
T i «3pyK» ® «3pyKs
Wn Kown- KYYI-56 | KITY-524| KYCY- | K3TY-1;| K3BC-3| KYVII- | KITY-61 «3pyKs 26¥3C-1
NeKTa 3BYKo- 52C | K3TY-3 567 6 50; =
BOCTIPOH3 BE- 2 ] 6100 |R | 2| 2
AEHHA i X1 x1 2
Hasnauenne 3K paunbiil Kout-  |AmGuodo-| Konr- Sxpannbil Saavunift; gofie| Kour- | | 3anenufi; | Basuuwin
rPOMKOTOBO- poab- HHYe- ponk- 8 ponb- | = tpoiie
putensn B Wik Kt woilt wuli | Sox
KOMIJIEKTe 2 M =
Koanueerso | 1 | (1/2)x2¢ 1 1 Yrounsn- 3 1 111} 2]16 4 2| 12) 24 9
FPOMKOTIOBO- eTcA npH 3
puTenei 3aKaze ;
B KOMIJIEKTe
B
; E TPONHYECKOM HCTIOJHEHHH STOT TPOMKOTOBOPHTENb HMeeT Linpp 95A-40T
OVIOBKA TNOCTABIACTCA PajHONpoMbiuieRHocTblo. OTaHYaeTch oF r " 4Tm-28 — 15 smecto 4.5 om
Panee B 3THX rpoMmxoromoputensx npumensinace ronoska 40-Tk, otad ok . 4TI1-16  HOMREARK AL COIPITREREHEN St E 3
tnﬂafﬂfﬁﬂ&ﬁ BMECTO Hﬂ.rlhul:BorPu npecg:;n&umro tnnaéﬁﬁik o uaiomanca ot 4TJ1-28k TOALKO THNOM MACHHTA — JAuTOfl KepHOBOH u3
-2iT — TponHyueckoe HcnoaHenne. OtauyaercA ot 4A-28 ToABKO
: Eﬂun.ﬂem My -52 yacro HE%HABT?T elllkonbrbifis. 798 MarunToM — kepn n3 IOHIK-24 emecto Kosbula H3 2BA.
AMXIAA NONOBHHA AUIHKA - npeacrapaseT colofl rpoMEOTO
® B xomnaektax «3myk» 125, 4>~:E5;P 150 n 450 & xavecTne BOpHTENE,

0,1501-111-2.
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[Tpodoascenne maba. |

ROrQEOpHTEAR

COCHOBR B
RAHHLE

25-13 28A-17

25A-21

25A-22

Homunans-

HEI mHana-

S0H YACTOT,
2y

70 = 12 000

100 =
- 10 000

== 10000

120 ==

Hepasnomep-
HOCTB Yac-
TOTHOfl Xa-
pakTepuery-
KN, df

Hounna.e-
HOe compo-
THBJAEHHE, oM

15

Homunane-
Hoe Hanps-
WMEHHE, &

l'op oceoe-

HHA cepHil-

HOTO Mpou3-
BOJACTEA

1964 | 19581

1959

1960 1961

Harorosn-
TEb

1
Mo 1962 ropa sTH rpoMKOroBOPHTENH KOMNJeKTOBAMCH ro/oBKOM

THNaX rpoMKOroBopHTeNedl npsAMoro uaayuenus. [lpn sTom
GOJIBIIMHCTBO FPOMKOrOBOPHTENell OT/HYAeTCS TOJBKO JAeTa-
AAMH HX aKycTHYeCKoro odopmieHus. ;

PassuBas sty Gaaronpustnyio TEHJEHUHIO, B FPOMKOTOBO-
PHTEJIAX annapary psl THNA «3BY K» 3aBOJLI-H3rOTOBHTEH TaKkKe
NPOBOJHIIH HKECTKYIO YHH(DHKALHIO Pa3MepOB roJIoBOK H FPOM:-
KOrOBOpHTeJIEH, 4TO 3HAYHTeILHO OGJIerdHI0 pabory 3Kcnaya-
TAUHOHHHKOB.

84

25A-34 25 A-40 25A-44 25A-46 I0A-46 260 10-1

70 = 12 000 80 = 12 000 [00 = | 60— 14000 100 =
= 12 000 == G000

16 20

1958

1963 1965

Camap-
Kana. 3-1
eK unans

JIOMO; Ca-
MapKaua.
3-1 «Kpnans

JIOMO; Ca- | JIOMO

MapKan.
3-1 «Kunans

MO

4A-18A,
Ta6auma 2

KnnoteaTpadbhbie rpoMKOroBOPHTEAH NPAMOro H3AyHEHHA,
NpUMEHSIEMBIE B ANNAPATYPE 3AMNHCH H MEPe3aAnucH

TN rpOMKOrOBOpHTENS
Ocpopyke
g 25A-22 25A-30 30A-44
Tun  ronoexn 4T 11-28k 4A.28 4A.32
I POMKOrOBO-
pHTEan




ITpodoaxcerue maba. 2

OcHOBHENE
AAHHEE

THN rpoMXOrOBOPHTEAR

25A-22

25A-30 A0A-44

Makcumanbnas
MOIHOCTE TO-
JOBKH, &

6 12

Koanuectee ro
JIOBOK B TPOM-
KOTOBOpHTE e

Makcumanenan
MOUIHOCT B
rPOMKOrOBO-
putens, em

Tun cryauiinoro
KOMILIEKTa

K3M-15

KI3-16;
KI13-18

KI13-15 K3M-14

Hasnauenune
I"pﬂ!l.‘ll{ﬂ-l‘ﬂ-ﬂopﬁ-
TENA B KOMIN-
JeKTe

Kountponsai

Homunannnuil
AHanasoH wac-
TOT, 2i§

120 —= 10 000

Koauvectro
T POMKOTORO-
puteneil B KoM-
niexTe

Hepasnomep- .
HOCTH 4ACTOT-
HOf  XapakTe-
pHCTHRM, 06

16

Homunansnoe
CONpOTHBAS-
HHE, OM

15

Fon oceoenns ce-
pufinoro mpo-
H3BOACTDA

1960

1963 1967

Harotosuteas

JIOMO

PYNOPHBIE SNEKTPOLHHAMHYECHHE
[POMHOrOBOPHTENH

X apakTepHoil 0coGEHHOCTBIO IPOMKOrOBOPHTEJs MPSMOro
M3JYYEHHS] H OCHOBHBLIM €ro HeJOCTATKOM sfBJseTcs MaJlblii
K. . /I, 3JeKTPoaKycTHueckoro npeoGpasosanus. [lnuTesbioe
BpeMs MONBLITKH YJAYHIEHHs 3TOro BaXKHOrO NoKasaTens He
uMenn yenexa. Peienye safa4i GblI0 HaHAGHO MOCJIE CO3/IAHHSA
HOBOrO aKYCTHUECKOTO 3JeMeHTa —pynopa, a Takke
NPHHUHNHAJBHBIX HSMEHEHHF[ B CAMOM HCTOYHHKEe 3BYKa —
B roJIOBKe,

ToabKo nocJie NoABJAEHHS BTOPOro THNA 3JeKTPOAHHAMHYE-
CKOTO IPOMKOrOBOPHTESl — PYNOPHOrO, ¢ 0COORHHOCTAMH KO-
TOPOro Mbl IO3HAKOMHMCS HUKe, Obiia cosflana Gasa Ans TOHC-
KOB HOBBIX KOHCTPYKumil, ofecneddsaiomux obuee pesKoe
yAyulleHHe KadecTBEHHHIX MOKa3arejell KHHOTeaTpajlbHbIX
FPOMKOroBOpHTeNedl.

§ 1. Hasnayenwe pynopa

Ecan jgmadparma Haaydarensi HeNocpeaCcTBEHHO BO3JIeil-
CTBYeT HA YOPYrylo cpely, TO BO3HHKAWUIHe B Heil KosebaHHA
pacnpocTpansioTes OT HCTOUHHKA 3BYKA Cpa3y BO BCe CTOPOHLI
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Cpellbl, KOTOpas ero okpyxaer. B oanopoamoil cpeme Bos3uu-
KaeT aposas 3ByKosas BoaHa. CnesloBaTenbHo, SHEPris Hany-
YaTensl pacnpocTpaHsiercs B Hell No NOBepXHOCTH, BeAHYHHA
KOTOpoil yBeNHUHBAETCA C KBAJPATOM DACCTOAHHA OT HCTOU-
HHKa 3ByKa. (BcmoMuuMM, 4YTo moBepXHOCTb wapa yBenHum-
BaeTcfl MPOMOPUHOHANBHO KBajpaTy ero pajimyca.) Beaen-
CTBHE 3TOrO aMNJHTYJa JaBjeHHs GuICTPO NajaeT faxe BOJAHIH
Hajydartens. YKkasaHHoe fBJAeHHe H NPOHCXOMHT B TPOMKO-
FOBOpHTE/e MPAMOro H3NYyYeHHsi, y Kotoporo mHpysop Boz-
Oy’ 1aeT 3BYKOBbi€ KoJe0aHHMs HeNOCPEACTBEHHO B OKpYkKaio-

A leM ero Bosayxe (pHc. 53, a).

HeiicTeuTenblo, cosgaeae-
Mble KoaeOmiomuMca axgdyso-

Jy4aioT BO3MOMKHOCTE Cpasy ke
pacnpocTpaHaThCs B HEOrpaHH-
YeHHOM MpoCTpaHCTBe, H3-3a
yero GOJBLIOTO H3GLITOUHOrO
a AaBJieHHs Jae BOJH3H H3jy-
Puc. 53. Yoeanuenne sdrpextys. UAaTEJSA MONyUeHo ObiTh HE MO-
HOCTH H3/YYeWHA NpH orpamnve- JK€T, a B TouKe A oHo Gyner
HHH Yrfla H3jyuenHa: Menblle B [* pas. e
gt e Ul ot i Hrak, npuunna manoii -
: (peKTHBHOCTH H3Ny4YeHHs 3BYKa
HeMOCPEeACTBEHHO B OKDYXKAIOILYIO Cpefly 3aKjioYaeTcis B He-
BO3MOMHOCTH NMOJYYHTD GOJBUIVIO AMIIUTY Y JaBaeHHA BOAHIH
H3nyuaTens (Majga Moje3Has ero Harpyska — CONPOTHEJIEHHe
H3NYYeHHA) H B GbICTPOM 3aTyXaHHH H3JYyYeHHON 3Heprum.
Ouesnano, 4To 151 noBsiueHHs S(pEKTHBHOCTH H3nyue-
HHA HEOGXOJHMO, BO-MEPBbIX, YBEIHYHTb CONPOTHBICHHE H3NY-
HeHHA H, BO-BTOPLIX, YMeHBUINTL 3aTyXanHe KomeSauuil, Yka-
3aHHBIe YCJOBHA coGmiofaloTes, ecJH AHaparMa Hajyyarens
paGoTaer Ha TpyOy BO3PACTAIOUIErO ceueHHs, TO ecTh Ha PYNop
(puc. 53, 6). B nannom cayvae audpysop Boabyskiaer koneba-
HHSl BO3JyXa B cpele, orpaHHYeHHoll cTeHKaMH pymopa,
TO €CTh TO JKe KOJMYeCTBO SHePTHH, 4To H paunee (pHc. 53, a),
H3/Iy4aeTcss YyxKe B NpocTpaHCTBe onpejeneHHoro ofbema.
Caenopate/ibHO, H30LITOUHOE JABIEHHE Pe3KO BO3PACTAET.
CkatHe W pasperenie pacnpocTpaHsioTcsl TONLKO B Onpe-
JeJieHHOM HanpaejeHHH, TO ecTh (DPOHT 3BYKOBOIl BOJHE H3
IIapOBOrO CTad MOYTH NJOCKHM. JHeprusi 3BYKOBOil BOJIHBI
Telepk yMeHbIIaeTcsl NPOoNnopUHOHANBHO pACCTOAHHIO OT HC-
TOYHHKA, H B TouKe B (pHc. 53, 6) nabuitoutoe jaabjenHe Gy IeT
aHaunTeNbHO Goablue, YeM B Touke A (pue. 53, a).

a8

POM CHATHA H paspexenisa no-

o

HHMH ObLno BBISICHEHO, YTO YMEHBIUEHHE aMNAHTY/Ael J1aB-
JeHHA TPOHCXOAHT H3-3a BO3PACTaHHA MOBEPXHOCTH BOJHO-
Boro (ppoHTa, Ha KOTOpHIH pacnpefiejsieTcsl 3Heprus, oTjlaHHas
HCTOMIHKOM 3ByKa. B pynope e BeaHYHHA MNOBEPXHOCTH
BOJIHOROrO (ppoHTa YBENHUNBAETCA COOTBETCTBEHHO 3aKOHY
pacllHpeHHs pynopa, To ecTh ero (oopme, a Hany4aresb COBep-
maer paboTy, MakcHMaibHO BO3MOMHYIO NPH JaHHOH aMmjH-
Tyle KoaeBauuil. 3To o3navyaer, 4To ¢ MOMOLIBIO pymopa Mbl
HATPYJKAEM H3Jy4aTenb JOCTATOMHO GOJBIIHM H Majo 3aBHCS-
UHM OT YacTOTbl COMPOTHBJAEHHEM H3JYYeHHS,

BooGiie roeops, (opMa pynopa Kak ycTpolcTea, orpaHH-
yHBAIOLLEro MPOCTPAHCTBO, B KOTOPOM H3JjydaTeib BO30YH-
JAaeT KoJjebaHHA BoO3dyxa, MoxeT OwiTh pasiHunoll H onpeje-

G

Puec. 54. Cxemul pynopos pasjiHuHLIX THIOR:

| — napatoangecknfi; 2 — KONMYECKHH; J§ — BHCMOHCHUHAAL
Hefl: 4 — KaTeHoRZAALHL; § — WHANNApHYeCKui

nsetcs qopmoit ero ctedok. [lpunsto nassanne pynopa onpe-
AeSTh N0 HaHMEHOBAHHIO TeX reoMeTpHYecKHX JHHHII, Bpaile-
HHe KOTOPLIX BOKPYI FOpH30HTaJIbHOH OCH co3/aeT o0beMHoe
TeJ0 BpallleHHss — pyInop.

Ha puc. 54 npuBejienbl cXeMbl PYNOPOB PasJHYHBIX THOB.
OnMu M3 HHX elle 3afAoAro 10 NOABJIEHHA TPOMKOrOBOpHTENelH
PYNMOPHOro BHJAA WHPOKO HCNOAL30BAJCA B NPAKTHKE 115 yCH-
JIEHH$ YeJioBeuecKoro rojioca. Peub HIET 0 KOHHYECKOM pynope,
HAH, KakK ero OblI0 NPHHSATO Ha3biBaTh, MeradgoHe, Ja
elle U ceflyac B NpakTHKe PedHOro CyAOBOMACHHS HA MPOCTeil-
IIHX cyJAaxX MOMKHO BCTPETHTH 3TO BecbMa ToJe3Hoe YCTpoii-
CTBEO, NO3BOJAKILEE NEPErOBapPHBATBCH HA TAKHX pacCTOAHHAX,
HA KOTOpbIX OObIUHBLIT YeJOBEUECKHH rosioc NPaKTHYECKH He
CJBILLEH.

Ipu npoeKTHpPOBAaHHH PYMOPHLIX TPOMKOroBOpHTeNeil je-
JaNHCh NMONBITKH NPHMEHUTh Pa3Hble THIL PYNOPOB, HO TOJBKO
OIMH M3 HHX (3KCMNOHEHUHAJbHBI) MO cyMMe MOJyYaeMbix
PEEF.FII:T&TGB H HauboJjee noJHOMY }’,ILDBJIE'TBEIPEHHI{) TeXHHYe-
CKHX TpeGoBaHHIl oKa3aiacsd NPHIOAHLIM LA WHPOKOro MpHMe-
HEHHA.



§ 2. 3kcnoneHuManbHbii pynop

PaccMoTpHM, KakHM Jo/KeH ObiTb 3aKOH YObIBaHHS aM-

NAHTYA B pynope (3aKoH M3MeHeHHs MJIOWAJH ero ceveHHii)
NS nonydenus HauGoabiell peKTHBHOCTH H3JYUYEHHS.
TeopeTHuecKHe pacyeTsl MOKa3bIBAIOT, YTO ONTHMaNbHaA popMa
pynopa HOJXHA YAOBJETBOPATEH CJeIYIOMHM ABYM TpeGoBa-
HHSM:

1) Ha paccrosHHsAX, GNH3KHX K H3Jjy4arenio, TO ecTk B Ha-
4aJbHOM CBOeM ceueHHH (r o pJse), pymop JOJXKeH pac-
WHPSATLCS OYeHb MeJIeHHO;

2) KoHeuHoe oTBepcTHe (Y ¢ T be) pynopa J0MKHO GHITh

joctaTtouHo GoJiblUHM BO  H30e-

Jatie MoTepH SHePrHH H3-3a OT-

,Aé:'él"/’/‘ paxenus ee oGpaTHO B pynop.
‘WN OcTaHOBHMCS HECKOJBKO MOJ-
- po6Hee Ha BTOPOM YCJIOBHH.
3 B KOHEYHOM OTBEPCTHH (YCThE) py-
O e o iopan: . 10pa 3BYKOBas BOAHA NEEXOMHT
| —fyp =50 2; 2 — fp = 10024; B OKpYIKaioliee pynop MpoCTpaH-
3 — fp = 200 24 creo. [Ipu sTom npoHcxoauT mepe-
naj AaBJeHHi, Tak Kak H3 obGaac-
TH OrpaHH4eHHOro NpoCTpaHCTBa BOJHA momajaer B 00JacThb,

MpaKTHYECKH HeorpaHHueHHYIo.

Ecan ycThe pynopa Majo, TO JaBjeHHe B 3BYKOBOH BOJIHE
ellle AOCTATOYHO Goabluoe. B MOMEHT BbIXOJa SBYKOBOH BOJIHBI
H3 yCThfl JaBjeHHe Pe3Ko najaer (CKa4ykoM); 3a cHeT TaKoro
cKadKooOGpa3sHoro H3MeHeHHsl JaBJeHHSl MPOHCXOAMT OTpaxe-
HHe 3HeprHH obpaTHO B pymnop.

Tak, ecqiH NOAXOAALIAS K PYnNopy BoJHa HMEET CXKaTHe,
TO MPH BLIXOJE H3 HEro CKaThiH BO3AYX OBICTPO BhITEKaeT
B MPOCTPAHCTBO C HOPMajibHLIM JaBjeHHeM. B njockocTH
YyCTBSl pymnopa MpH 3TOM cO3JaeTcsl paspeikelHe, KoTopoe H
pacnpocTpanfiercsi BHYTPb €ro.

Ilns yloBAeTBOpeHHS YKasaHHbIX paHee TpeGoBaHmil mio-

lafb MOMEPeYyHoro cedeHHs pymnopa MNpH ABHXKEHHH BJIOJb
€ro OCH OT ropja K ycThi0 BHAuaje JOJKHA BO3pacTaTb Mel-
nerno. [Mo mepe npuGaHMxeHHA K YCThiO NJolaAb ceyeHHs
MoK HA Bo3pacTaTh Bee GuicTpee H GuicTpee. [Ipu sTom B sioGoM
MecTe pynopa MpH nepexofie OT OAHOro ceveHHA K ApyroMy
Ha OJIMHAKOBLIl OTPe30K ero oceBoH JJMHHLI yBeJaHYeHHe MJO-
@A MONepeyHoOro cedeHds AOMKHO MPOHCXOAHTHE B OJHHA-
KOBO€ YHCJO pas.
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Takofl 3aKoH H3MeHeHMA cedeHHH MoxeT ObiTb MOJYy4YeH
y pynopa, CTeHKH KOTOPOro H30rHYTHl MO KPHBOH, Ha3biBaeMoil
B MareMaTHKe 3SKCIOHEeHTOH; Mo3ToMy PpyNnop H Has3biBaioT
SKCNOHEeHUHAJbHB M.

[pononbHoe ceueHHe (BAOML OCH) HECKOJNIBKHX 3KCNOHEH-
UHaJbHBIX PYNOpOB jaHo Ha puc. 55. M3 jgaunoro nphmepa
BHJHO, 4YTO NpPH OAHHAKOBLIX pasMepax ropJa H ycThfl pynop
MOJKET HMeTb pasjHuHyIo oceBylo anuHy. M3 pucyuka takmke
cJIelyeT, 4TO OceBas JAJHHA SKCNOHEHUHaJbHOro pynopa s3aBH-
CHT OT ObICTPOTH HAPACTAHHS CeYeHHS OT ropja K YCTbIO.
CKOpocTh H3MeHeHHsI ceueHHsl (CKOpOCTb PacKpeiTHA pymopa)
onpejensercd A KaMIoro pynopa oHo3Ha4HO H Bhlpaxaercs
BeJHYHHOH, HAa3nwBaeMoH nNoKasaTeJdeM pacllHpe
H H 1. [Tokasarenb pacluHpenHs LeJHKOM 3aBHCHT OT BhiGopa
OiHOM OCHOBHOH BeJIHUMHbI, K pPaccMOTPeHHIO KOTOpOH Mbl
H nepeiiieM.

§ 3. Hputwyeckan vacrora

[lpeacrasum cebe MaeanbHuIf cayuafi, Korjla H3Jay4aTeb
paGoTaeT Ha pynop HeorpaHHYeHHOH MLIHHBI (GecKOHeYHbIH).
[lasi M3nyyarens pynop sBAseTcd HEKOTOPOil HarpysKoi
KOMIJIEKCHOTO XapakTepa, HMe-

Ioulell aKTHBHYIO H peakKTHBHYID A4/ Py ]
KommoHenTol. HMuave rosops, i
H3JIy4arenb Harpyxem Ha Bxof- 461\
HOE CONpPOTHBEHHE pynopa, ak- ¥

THBHYIO KOMMNOHeHTy KoToporo 4% | I e i
Mo aHAJIOTHH C CONPOTHBIEHHEM R T
H3Jy4eHHA oGo3nadyum rg., Xa-

paKTep H3MeHeHHs aKTHBHOI 5:;{ f-ﬂﬁfﬁﬁ:ﬁ"ﬁf“ﬂﬁ "“:4"1’“‘;
KOMIOHEHTb!  (COCTAaBARIOWEH)  younonent sxoanoro é}or?;q:mnu“:e-
BXOJHOr0O COMPOTHBJIEHHA O€C- pua upeanwhoro pymopa (Gecko-
KOHEYHOr0 3SKCMOHEeHLHAIbHOrO HeuHOil nnﬂnug

pynopa mpHBejeH Ha pHc. 56

(Tak KaKk no ocsAM rpajHKa OTJOMKeHb OTHOIUCHHS BeJHYHH,
TO CTporo Ha HeM H3o0paxkeH Ge3apasMepHblil KoauuHenT
aKTHBHOH KoMnoHeHTsl). [lns Kpupoit XapakTepHsl GbICTpbifi
pOCT TocJsie HEeKOTOPOH BnoJiHe onpefejeHHOH TOYKH (OTMETKa
[/fxp = 1 Ha ropusonTanbHoil ocH), yyacTOK neperuGa U yuac-
TOK, MapajiefbHblii FOPH30HTaAbHOH OCH.

B nepeBojie Ha sHepreTHyecKHil fA3LIK 5TO O3HayaeT: o
HEKOTOPOH ompejesieHHOH YacTOTHl aKTHBHAA KOMIOHEHTa

¥
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CONPOTHB/EHHA H3NY4YeHHA paBHA HYJIO, H3JydaTeab He mnepe-
LaeT 3Hepruio ropJy pynopa, a cieloBaTelbHO, caM pynop He
HasydaeT. 3aTeM odeHb OLICTPO BO3pacTaeT KOJHYECTBO IHep-
rHH, OTAaBaeMoil H3JydareneMm Jns BO3OYXKIEHHA BOJHOBOro
mpouecca B ropJjie pynopa, H COOTBETCTBEHHO pacTeT H3Jydae-
Masi MM akycTHueckas Momnocth. Haunmnas ¢ HeKoToporo
3HaueHHs YacTOTH, Mpolecce cTaGHAU3HPYeTCH, TAK KaK aKTHB-
Has YacTh BXOJHOrO CONPOTHBJIEHHSl PYNopa CTAHOBHTCH MO-
cTosiHHOi mo Benuuuue. Msayuyaemas UM akycTHYecKas Moill-
HOCTb € STOrO MOMEHTa MOCTOSIHHA H OT YacTOThl HEe 3aBHCHT.
Yacrora, nocie KOoTOpoH aKTHBHAA COCTaBASIONAf BXOJHOTO
COTIPOTHBJEHHS PYTNOpa CTAHOBHTCS OTJNHYHOI OT HYJd, Hasbl-
Baercl KpHTHUYecKONH 4acToTol pynopa.

Bepuemcss K pHc. 55, M3 KOTOpOro BHAHO, YTO 4eM HHIKeE
KpPHTHYeCKaa YacToTa pynopa, TeM GoJblle ero ocepas AJIHHA
NpH OAMHAKOBBEIX 3HAYEHHAX nuomaneil BXOAHBIX H BhIXOAHBIX
otBepcTuii (ropsa u yctebsi). M3 stux paccymxaenuii caenyer
H oOpaTHblil BLIBOJ: YeM HHMKE KPHTHYECKas 4YacToTa pynopa,
TeM GoJIblle ero pasMephl.

TpHHATO CYMTATh, YTO H3JyUYeHHe pPynopa CTAHOBHTCA JO-
cTaTodHo SDQEKTHBHBIM TNOCJAE YacTOThl, NpeBbllalomedi Ha
MOJNI-OKTaBbl KpHTHYecKyio uactory. [lanHoe cooGpaxenHe
HeoOXO0HMO YYHTLIBATE NPH onpeleNeHHH HHMHel rpaHHYHoi
YacTOThl HOMHHAJBHOI MOJOCH PYNOPHOro I'POMKOrOBOPHTENS.

Htak, Mbl YCTAHOBHJIM, YTO A5 XOPOLIEro H3NYy4eHHsl HH3-
KHX 4YacToT cedyeHHe pynopa JOKHO YBeJHUHBaTbCA MeJl:-
JIEHHO, pasMepbl €ro CTAHOBHTLCA OGOJBIUHMH H KpHTHYecKas
yacToTa AOKHA ObITh MO KpaiiHell Mepe Ha MOJ-OKTaBul HHXKe
rpanHy4Hoil,

Ilns u3nydenus e BbICOKHX HacTOT, HA060POT, AOCTATOYHO
HMETb pPYNop cpaBHHTeAbHO HebGoabuwikx pasmepos. [lostomy
ANS1 PYTOPHOrO rPOMKOTOBOPHTEA, paGoTaloUIero Ha IWHPOKY 10
noJocy 4acToT, pa3Mepsl pynopa GyAyT AMKTOBATHCH BLIGOPOM
HH3KOH rpannyHoll yacToTel paGodero Auanasona. Ofnako npH
MaJjioll BesHYHHe fy, pasMepsl pynopa, B 4acTHOCTH ero ocepas
JJHHA, JOCTHraloT GoMbLIOH BeJHYHHBI, YTO JeJaeT HeBO3MOMK-
HbIM HCNOJIb30BaHHE pymnopa B OObYHBIX SKCMJYaTaUHOHHBIX
yCAOBHAX. DT0 OGCTOATENIBCTBO fABJSETCH OAHOH H3 NPHYHH
BeIGOpa JOBOJBHO BBICOKOH HHMHell rpaHHYHON 4YacTOThl IUH-
poKonoJocHoro pynopHoro rpomkoroeopurens (150--200 ey),
BhI3bIBAlOWlell B TO iKe BpeMsa CHHMKEWHe KayecTBa 3BYKOBOC-
NPOH3BEIeHHS .

Ecau paccmorpers Takofi e rpadux (puc. 56) ans pynopa
KOHEYHHIX pasMepoB, TO [JaBHas KpHBaA MpeBpailaeTcs
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B MnocJjeloBaTesbHOe YepeJloBaHHe MAKCHMYMOB H MHHHMYMOB,
3Ha4YeHHe KOTOpbIX YObiBaeT ¢ pocToM duacToThl (pHe. 57).
HMamenenue (opMbl KpHBoOii CBSI3aHO C Ha/JHuYHeM B PeaibHOM
pynope JBYX BOJIH:

1) npamoil Bonnb, pacnpocTpansio-
mefcA OT Y3KOro KoHUA pynopa K LiH-
POKOMY;

2) obpatnoft BosHel, Bo3HHKaOuel
3a cYeT OTpaxeHHs NpsiMOil BOJHEI OT
ycThA pynopa. -

C H3MeHeHHeM 4acTOTel MeHSIIOTCS W
(asoBble COOTHOLIEHHS MeXJy NpAMoil
H OBOpPOTHOH BOJIHAMH, 4TO H NpOSAB-
NfeTcA B YepeloBaHHH MaKCHMYMOB H
MHHHMYMOB Ha KpHBOIii.

B peanbHwiX ycaoBHax paGoTtsl py-
nopa KOHEYHOH JIMHBI TPOSIB/SIOTCS
caefyoimue ocoOeHHOCTH:

1) aKTHBHAaA KOMIOHEHTa ero BXoj-
HOrO COMPOTHBJIGHHA OTJHYHA OT HYJIS
Jaxe Ha 4YacToTax HHKe KpHTHYec-
Kofi. OaHaKko BeJIHUHHA ee oYeHb Maja,
HHYTOXKHA H H3JYy4aeMas pPynopoM akyc-
THYeCKas MOLIHOCTBL. PeKoMeHJoBaHHoe f2d
paHee COOTHOIIEHHE fy : fup = 1,5 ocra- W 2030 50 00
eTcsl B CHJe;

i ——

[

2) no Mepe poCTa YacTOTHl YMeHb-
WAIOTCA OTPaMEHHS OT BLIXOAHOrO OT-
BEPCTHA pynopa, YTO O3HAYaeT YMeHb-
LIEHHE Pa3JIHYHA MEMAY BOJHOBHIM CO-
MPOTHBJIEHHEM pynopa H CONPOTHBe-
HHEM ' H3/TyYeHHs] CO CTOPOHBI BHellHel
cpellsl — BO3JyXa;

Puc. 57, Bespasmepuue
KosupHUHEHTH  aKTHB-
Hofl (==} W peakTns-
HOll  (===<) KoMmoHeHT
BXOAHOTO COMPOTHBJ]E
HHA peasjdbHOro nopa
c fﬁpp = 100 EI{P}::II AH.’;I'
METPOM BHIXOJHOTMO OT-
sepeTdA 50 cx npu pas-

3) 4acTOTHEIe HHTEpBaJE MEXIY Co-
CeJIHHMH MaKCHMyMaMH M MHHHMyMaMH :f;’;:ﬁ ﬂﬂi‘,ﬁ-uﬁ i
BO3PACTAlOT ¢ YyMeHbLUEHHEM [JHHBI BEPCTHA:
Pynopa. a—d = 25em, | = 150 cu;
YunTeiBasi  NOMpaBKM, BHOCHMBIE o g o 1o e {20 ok
peanbHHIMH YCJAOBHAMH paGoTel pyno- *—d =20 cu 1=250cu
pa, HeoOXOOHMO /11  YMeHblUeHHS
YaCTOTHHIX HCKaXKeHHiH B XapaKTepHCTHKE IPOMKOTOBOPHTES
YBeJIHYHBaTh NJIOINA/lb BHIXOJHOrO OTBEPCTHA PYNoOpa H BhIGH-
PaTh Manyi0 BeJHYHHY MOKasaTensl paclUMpeHusi. 3to eme
Gonble yBenHuHBaeT raGapHTHbIE pasMepsl pynopa jake npH
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YCJOBHH OrpaHHYeHHs HM3KOYACTOTHOH YacTH HOMHHAJIBLHOrO
nuanasoua.

PaccMorpennsiil Beille XapakTepHbifi BHJ, YaCTOTHOH Xapak-
TEPHCTHKH AKTHBHOH KOMIOHEHTbl BXOJHOrO CONpPOTHBJIEHHA
BhI3LIBAET NOsIBJeHHe NHKOB H NPOBAJOB HAa YacTOTHOH Xapak-
TEpPHCTHKE FPOMKOrOBOPHTe s, TAK KaK H3JydyaeMasds MM aKyc-
THYECKas MOULHOCTh MeHSIeT CBOKO BeJIHYMHY. Y SKCNOHeHLM-
anbHoro pynopa stor 3(xpexT nposiBNfercs MeHblie, 4YeM y
pAfa ApYrux pynopob (cM. puc. 54). JlanHoe OGCTOATENLCTBO
SIBHJIOCh OJHOIl H3 NPHYMH, MO KOTOPOil SKCNOHeHUHaNbHBIMH
Pynop Halles ILHpOKoe NpaKTHYeCKoe NpHMeHeHHe.

§ 4. AHycTHYecHaa TpaHchopmaina

Jnsi BbificCHEHHSI METOJOB MOJYyYeHHSl BbicOKOH 3fpexTHB-
HOCTH H3Jy4eHHs B LUHPOKOM JHanas’oHe 4acToT paccMOTPHM
YCJOBHSl YaCTOTHO He3aBHCHMON OTHAuH PYNOPHOro rpoOMKO-
rOBOPHTENS.

AxycTHYeCcKasi MOLLHOCTB, H3JyyaeMasi KoneGJIoWUMCs Te-
JioM, onpejensiercs (opMy.Jioii:

l =
Pa= 50+ IR

rie v, — aMIJHTYJa CKOPOCTH MKecTKOro Haayuarens; rg —
CONpPOTHBJEHHE H3JIY4YeHHS.

[lpn sKcnoHeHUMaNbHOM pynope ¢ JAOCTATOYHO HHSKOM
KPHTHYECKOll YacTOTOH cONMpOTHBJeHHEe H3JY4YeHHs NpakTHde-
CKH He 3aBHCHT OT 4acToTel. B 3TOM caiydyae NocTOsHCTBO H3aY-
yaeMoil aKycTHYecKOoil MOWHOCTH Nno YacToTe Oy AeT cobaiofieHo,
ec/qH AMIVIETYJAa CKOPOCTH TaKie YacTOTHO He3aBHCHMA.
[locneatee ycnoBHe o3HayaeT, 4TO Ynpyroe H B OCOOEHHOCTH
HHepLUHalbHOE CONPOTHB/EHHE H3yyaTels JOJKHO GuiTh Majo
B CPaBHEHHH C COMPOTHBJEHHeM H3JydenHsi®, TO ecTb JeKpe-
MeHT 3aTyxaHuf d = L?—::;’:_n AoJIKeH ObiTb BeJIHK,

Mul BuaMM, 4To npu paGoTe H3jydaTensi Ha pynop cosja-
fOTCSl BechMa GJ1aronpHATHLIC YC/OBHA B CPaBHEHHH C IPOMKO
roBOpHTENIEM NPSIMOro H3jydeHHsa. B nannoM caydae ofHu

* Jlna npocToThl H3J0XKeHHA 34eCk H jajee AONYCTHM TepMHHOJOrHYE-
CKYIO BOJILHOCTh, HA3LIBasA AKTHBHYI) COCTABJSIOULYID BXOAHOTO COMPOTHE-
JieHMA pynopa conpoTHeJeHHMeM Hanyyenusa. He ouens cTporo, HO Kade-
CTBEHHO TPaBHJBHO MOAL30BATHCA TAKHM YNpOLLeHHeM, Tak Kak H3Jay4da-
Télb OTAACT MOAE3HYH MOWHOCTE TOJABKO Ha aKTHBHOH Harpyake.

B4

H Te JKe YCJ0BHS 00eCneyHBalOT YacTOTHYHO He3aBHCHMOCTh
OTAABAEMOH aKYCTHUECKOH MOLIHOCTH M BBICOKYIO 3(heKTHB-
HOCTb H3JIyuartensi. ¥ rpoMKOTOBOPHTENSI NPSAMOro H3JyYeHHA
OHH TMPOTHBOMOJIOXHE! APYr APYTY.

OroBsopuMes JiHIIb, Y4TO BCe STO HMeeT MEeCTO TOJBKO B TOM
‘cayuae, ec/iH aKTHBHOE COTIPOTHBJIEHHe, onpeesiolee rnocTo-
AHCTBO AMNJHTYALI KojebaTesbHOH CKOPOCTH, fABASETCH CO-
NPOTHBJEHHEM H3Jy4eHHS pymnopa.

Takum oGpasom, Mbl ycTaHOBHJIH, 9TO Y PYNOPHOro rpOMKO-
FOBOpHTeNs JIO/KHO OwiTh obecriedeHo B pabodeM AHanasoHe
4acTOT npeoGrajiaHHe CONMPOTHBJIEHHS H3JYuYeHHs rg Haj
HHEPUHANbHBIM COTIPOTHBJEHHEM JHadparMmu:

2=fm,

rjle m — Macca aHajparmu, kojeGmiomeiics B ero ropJie.
OnHaKo H3BECTHO, YTO ANIS 3TOTO JKe AHANA30HA YACTOT conpo-

THBJICHHE H3Jy4YeHHS pynopa MNoCTOAHHO M paBHo 40 oL

cM®/cex
Ansi naouiaiu ropaa B 1 cw

Has pynopa ¢ niomaaeio ropaa S, conpoTHeeHHe H3J1y-
YeHHd, CJIefloBaTe/IbHO, Oy eT:

dun
Tt == 40050 i

CrenoBate/bHO, BeJHUMHA rg, MOMKET OBITh yBeJqHYeHa
TONBKO C yBejHueHHeM S,. COOTBETCTBEHHO NOJIKHA PacTH
H naowage aHadparmel, TO ecTh ee
Macca. MHeIMH cioBaMH, 3To 3HauMT,

UTO COOTHOLIEHHE MeMAy COINpPOTHB- J
JieHHeM H3Jy4YeHHs pynopa H HHep-
UHaJbHLIM CONPOTHBJEHHeM Juadpar-

Mbl TMOCTOAHHO H HE 3aBHCHT OT MJio- .
Mafs ropaa pynopa. / 4

Brixog M3 cosmaswerocsa noo-
eHHST Obl1 HafifleH myTeM HCnodb-  Pue. 58, Cxema pynopHoro
30BaHHA 0cobOro aKycTHYecKoro sh- TPOMKOTOBOPHTEAA:
(bexTa, Ha3bIBaEMOro a Ky c TH 4y e- ! — AMadparms; 2 — npeapy-
c[{ﬂﬁ Tpch(bﬂpMauHEﬂ_ ﬁﬂ]}ltﬂﬂﬂaufjm,ﬂ—p}']‘lﬂp.
Ilnsi ero peanusaumd B KOHCTPYKIMIO PYNOPHOrO FPOMKOTo-
BOpHTeNA bl BBeJeH AononHHTenbHull 3nement. OH cosgaer
3aMKHYTOE MpPOCTPAHCTBO (MoNOCTh) Mexay Anadparmoit u rop-

JioM pynopa (puc. 58), HaspiBaeMoe mMpeApynopHO i
KaMmepoil
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Hro6el mnousath, Kak pabGoTaeT npeapynopuas Kamepa,
paccMoTpuM padoTty ABYX coofwWawmiExcs COCYJA0B C MJIOTHO
BXOAAIMMA B HHUX nopwhsaMH (pHc. 59). Ilo Takoil cxeme
CTPOATCS THApPABJHYECKHe Mpecchl, THAPAB/IHYECKHe ABTOMO-
GHibHBIE JOMKpaThl H MHoroe jpyroe ofopyloBaHHe.

[Mpeanosoxum, 4TO pa3Mepsl COCYHOB BHIGpPAHEI TaK, 4TO
naollaib OJHOro MOPIIHA B MATh pas Gosblue apyroro. Eciu
Ha¥aTb Ha Oosbluoii nopiueHb (pHe. 59), TO KHAKOCTE H3
Gonbloro cocyia GyeT BLITECHATBCA H NEPexoTbh B MaJblii.
Cosepiiento sicHo, 4To Korfia GoJbiuofi nopileHb ONYCTHTCH
Ha 1 cm, Manelil nopuenb goskeH GyleT NoAHATLCA He Ha I,
a Ha D cm.

Tak, 4yrofpl noj MaJjibiM MNOPLIHEM YMECTHJACh BCS KHJ:
KOCTb, BuITecHeHHas H3 Goablloro cocyjla, Xo4 ero AOJIKeH
ObITb B NATh pa3 GoJiblue, YeM XoJ 60Jib-
woro nopuwHs. [Iuxenne o6oux nopiu-
Heil HauHeTcsl M 3aKOHYHTCS OJHOBpe-
MeHHO, CJelOBATE/NBHO, CKOpPOCTh JIBH-
MMEHHA MaJoroe noplHsa B NATE pas
Gosibllle CKOPOCTH JBHMEeHHs O0OJbILOro
nopwnsa. B To e Bpema cuaa Boajeii-
CTBHSI MaJjioro nopuixs GyJeT cocras-
JATb OAHY MNATYI0 CHJLI, TNPHJIOMKEeH-
Holi K GoabwwoMy nopiuxio. Kak BHa-
HO M3 MpPHBENEHHOrO MpHMepa, MpoHc-
XOIHT TpaHc(hOPMAUMS cHA H CKOPOCTH.

Ecan Tenepb BepHyThcsi K cXeMe pPYNOPHOro rpoOMKOrOBO-
purens (pHc. 58) H cpaBHHTb ee ¢ pa3oGpaHHOIl Bhillle cxeMoil
COOGLIAIOMHMXCA COCYOB, TO CTAHET OYEBH/AHBLIM HX T[OJHOE
COOTBETCTBHE JPYIr Apyry.

Bynem cuntath Bo3jyx HecxHMaeMoil cpefoil H 0603HAYHM
OTHOLUEHHEe Ilowakeil nopwus S, U ropaa pynopa S, 4epe3

Pue. 59. Cxema coofia-
IOWHXCA COCYI0B

S
n =g . Torua no anasorui ¢ mpeAbiylHM CHAA, TPOTHBO-

JeiiCTBYOWas JBHAEHHIO AHaparMsl B npeapynopHoii Ka-
mepe, GyZeT B n pa3 GoJablle CHJBl, ¢ KOTOPOH CxUMaeMpli
B KaMepe BO3JlyX JieficTBYeT Ha BXOJIHOe OTBepcTHe; KoJiebaTe/ib-
Hasi CKOpoCcTb AHadparMel GyJeT B n pa3 MeHbile CKOpPOCTH
BO3Ayxa B ropJe pynopa. [lostomy Harpyxaiouwee anadparmy
conpoTHBJeHHe Oyler B n® pa3z GoJblue CONPOTHBJAEHHS H3JY-
YeHHs pynopa, To ecThb

dun

rRa = Nrpy =n?- 40. S, T

Beanunny n npunsTo HasmBaTh KoshhHUHEeHTOM
AaKycTHYecCKONl TpaunchopmaluHH.

Ilpumenenne akyctuyeckoif TpaHcopMauyi, oCyULeCTBJfA-
eMoil B mpelpynopHoii Kamepe, MO3BOJISET Pe3KO YBeJHUYHTB
COMPOTHBJEHHE H3JyUYeHHS TrpPOMKOrOBOPHTENIS] H TAaKHM 06-
PasoM MOBBICHTB €ro 3(h(eKTHBHOCTD., '

BuICOKHIT B cpaBHeHHH € TIPOMKOrOBOPHTE/NEM NpSAMOro
H3NYUEHHS K.ML.JL. ABJNAETCS BTOPBIM MpPeHMYIeCTBOM IPOMKO-
rOBOPHTE/IA.

§ 5. HanpasnewnocT WanyyeHs

B nayane rnaebl Mbl BCIOMHHAJH TIpocTefllunil BHA pynopa-
Meraona, NpHMeHsBILHHCS 3alo/ro J0 MOSBJAEHHS 3JeKTpo-
aKyCTHYeCKoll annapatypsl sl YCHJEHHS 4eJioBeuecKoro
rosioca. [lpakTHueckH dYejioBedeckHil YM ¢ yCIexoM HCMOJb-
30BaJl (DYHKUMIO pynopa Kak KOHLEHTPAaTopa 3HEePrHH H ero
COCOGHOCTE H3/YYaTh B ONpeAeNeHHOM YIJie.

HeiicTBHTeNbHO, JAaMe NPH OTHOCHTENBHO GOJBIIHX pa3ame-
pax BBIXOJAHOrO OTBEPCTHSI HANPABJEHHOCTb H3Jy4YeHHS py-
lopa 3aMeTHO NMpOABJSETCs JaXke B CPaBHeHHH C HampasJjeH-
HOCTBIO H3JydYaTejisi, COOTBETCTBYIOUIEr0 ero BXOAHOMY OTBep-
ctiio. C BospacTanHeM 4acTOThl HaNpPaBJdeHHOCTb H3JIy4YeHHS
pynopa oGocTpsercs.

Pacuetsl noKaswiBaioT, 4TO MPaBHJbHLIM BEIGOPOM pasMepa
OKOHEYHOTO OTBEpPCTHS BOSMOMKHO COXPAHHTB HeH3MeHHHI-
MH JHarpaMMel HanpasJeHHOCTH B HEKOTOPOM JAManasoHe 4ac-
TOT HJH HMeTb H3MeHeHHe ee HeGoabluHM. [las obecrnedeHHs
TpeGoBaHHs MaJioii 4acTOTHOH 3aBHCHMOCTH HaNpaBJieHHOCTH
SKCTIOHEHIHAJIBHOTO Pynopa KPYIJoro cedyeHHs JHAMeTp OKo-
HEYHOro OTBepcTHA d M JJHHA BOJHEI NPH KPHTHYecKoil dac-
TOTE Ayp JOJIKHBEI HAXOAHTBCH MeXAY coloil B ompeeseHHOM
COOTHOILEHHH, a HMEHHO:

A
@ =P =3+35.

- XapaKkTepHCTHKAa HAMPaBJEHHOCTH pynopa, HMeouero
KPYrayio HiH KBaApaTHyio (OPMY BbIXOAHOIO OTBEPCTHS, OfH-
HaKoBa JNf BepTHKa/NbHOH M TOPH3OHTAJBHOH mNJOCKOCTelt
H C XOpOWHM J151 NpaKTHYeCKOro pacdera nNpHOMH:KeHHeM
MO#eT OuITh Mpe/cTaBJeHa 3JJHNcoM (Ha 4acToTax, GOJBLIHX
TPEXKpPaTHOro 3Ha4YeHHs KpHUTHYecKoHl YacToTw).
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BrixolHoe oTeepcTHe pynopa MoxeT ObiTk H NPAMOYroJib-
HOHl OpMbLI, B 3TOM cJyYae XapaKTepHCTHKH HanpasJeHHOCTH
pasHble B MJOCKOCTAX, MapajJjieNbHEX ero KOpOTKoli H LNHH-
HOil cTopone. Bonec mHpokHe XapaKTepHCTHKH Y TakKoro py-
nopa OyAYT B NJOCKOCTH, nNapajajenbHoil y3Kofi cTopoHe.
Mensis coOTHOLWEHHe MJIHH CTOPOH NPSIMOYTOJNbHHKA, MOMKHO
YNpaBisiTh W HANpaBJeHHOCTBIO — PACLIHpATH ee B OLHOMH
MJOCKOCTH H OAHOBPEMeHHO cYiKaTk B JApYyroi.

CxeMnl XapaKTepHCTHK HanpaBJieHHOCTH JAs KpYIJoro
H OpsSIMOY FOJNBHOTO PYNOPOB npHBedeHbl Ha pHe. 60,

Ha pmocraTouHo BBICOKHX 4YacToTaXx XapaKTepHCTHKH Ha-
NpaBJeHHOCTH PYTIOPOB Bee JKe 3aMeTHO cyXHpaiores. Cyue-
cTBYIOT cnocobul Gopslbl ¢ STHM HEJOCTATKOM, HO C HHMH Mbl
No3HAaKOMHMCA B chenywowmeil rnaee,

Pre. 60. Cxempl AHarpaMM HanpaeieHHOCTH PYNOPOB
Kpyraoro (a) v npasmoyroasioro (6) cevenus .

Taxum oGpa3oM, CyWECTBEHHO JyYiuie B CPABHEHHH C FPOM-
KOTOBOPHTEJSIMH MPAMOr0 H3JY4YeHHs XapaKTepHCTHKH Ha-
NPaBJeHHOCTH H BO3MOMHOCThL ynpamienHs HX (opMoil fBadA-
IOTCS TPETHHM TIPEHMYILECTBOM PYNOPHOro rPOMKOrOBOPHTEJS.

§ 6. Honctpykuus
PYNOPHOTO rPOMKOrOBOPHTENA
HOpManbHOro THNA

Tunuunofi KoHeTpykuMefi WHPOKOMONOCHOTO PYMOPHOroO
rPOMKOTOBOPHTENII  MOXKET  CJAYMKHTB  rpoMKOroBopHTeNb
10TPO-5 (puc. 61). Kak u noGoii rpoMKoroBopHTeNb, OH CO-
CTOHT H3 TOJIOBKH H aKycTHYecKoro opopMieHHs — pynopa.
PaceMOTpHM 0COGEHHOCTH KOHCTPYKIHMH, OTJHYAIONIHE pynop-
HblH TPOMKOrOBOPHTENb OT IPOMKOrOBOpHTENE NPAMOro HaJy-
YeHHs.
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B npeaminymmx naparpaax Mbi yie roBopHaH, 4TO GOJb-
afd oceBasd ONHHA caMoro pynopa, Kak akycTHYeCcKOoro OQ)OPM'
JIEHHA, ABAASTCH OJIHHM H3 ero HemgOCTATKOB.

Brixoa u3 nosoxenus Gbl1 Hafilen pa3paGoTKoOil KOHCTpY K-
UHH cBepHyTHIX pynopos. CxeMma Takoro pynopa npHBeleHa
Ha pHc. 62. [1puHuHN TaKoli KOHCTPYKUHH 3aKJI0YaeTcs B TOM,
YTO BCA OceBasd JJIHHA 3KCNOHeHUHAaJb-
HOro pynopa pasOHBaeTcsi Ha CeKUHH
(nee, wuuorpa Ttpu). Kampasa cexums
BHIMOJIHEHA B BHJE KOHCTPYKTHEHOrO
3J1eMeHTa, BKJaJulBaeMoro B cJelyio-
YO CEKUHI0 GoJiblliero ce4eHus H T. 1.
OceBas JMHA pynopa B rOTOBOM BHJe
CYUIECTEEHHO COKpalllaeTcs, npaBja, 3By -
KOBOH BOJIHE NPHXOAHTCS COBEPIIATb  Pye. 61. Brewnmnii sux
NpH JBHMKEHHH OT ropja K YCTBIO pY-  pyNopHOro rpoMKorobo-
nopa HecKoJIbKO NoBopoToB. KoHeTpyk- puteas 10rPI-5
UHA CBEPHYTOro pynopa mnody4dsdna
npeobjajaiolee pacnpocTpaHeHHe B KauyecTBe aKycTHYec-
KOro o(opMieHHSi PYNOPHBIX TPOMKOroBOpHTeNell HopMaJib-
Horo THna. CekuuH pynopoB o0bIYHO H3TOTOBJSIIOTCS H3 JIH-
CTOBOH CTanH MeTONOM rayGOKONH BHITSAKH.

Xopollo pemasi NpakTHYECKH BaXKHYIO Npo-
GneMy cOKpaileHHsi oceporo rafapHTa rpoMKo-
FOBOPHTENA, CBEPHYTHIH pYNOp YXYALIAeT ero
KauecTBeHHble NOKa3aTenH 3a c4eT HHTepdepeH-
HHOHHBIX fIBJEHHI B MecTax MOBOpOTa, NOTEpPh
MOUHOCTH ~ HEKOHTPOJHPYeMbIX H3MeHeHH i
XapaKTepHCTHKH H HanpasjentocTH. [Tostomy
Prc. 62. Cxe-  cpepuyThil pynop siBnsiercs NPHMEPOM 4acTo
Ma cnﬁpoﬂigfﬁm BCTpe4YaeMoro B NMpakTHKe cJaydasi, Korja KoH-
D CTPYKUHSl fiBASTeTcA  BRIHYKICHHBIM  KOMIIpO-

2 — cexumuy MHCCOM  MeXy TpeGoBaHHAMH 3IKCIJYaTalHH

G H KayecTBEHHBIMH TpeDoBaHHAMH,

B pynopsoM rpoMkoropopurene, TaK e Kak
H B TIPOMKOrOBOPHTeNle MNPSAMOro H3Jy4YeHHd, NpHMeHseTcs
ronoBea 3JeKTpoiHHaAMHYeCKOro THOA, [o3ToMY MArHHTHAaA
Lenk ee no OCHOBHLIM JeTaJIfAM aHaJOTHYHA ONHCaHHON paHee
(cM, raasy 2).

lonoeka rpomkorosopurens 10TP/I-5, KoHcTpyKuMs Ko-
TOpoil npuBejieHa Ha puc. 63, HMeeT MArHHTHYIO LENb, COCTOA-
myio U3 BepxHero (¢uanina J/, nHmHero (uanuna 2, Kepra 3
H Maruurta 4. Orsepcre B BepxHeMm uiaHle H KOHell KepHa,
BXOOALErO B Hero, HMemwT pasnble JHAMETPEL, Dﬁpﬂﬂ}’ﬁ KoJgible-
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BYIO llleNb, NpeJHasHaAYeHHYI0 J/Ifl MOMelleHHA B Hee 3BY KOBOf
KaTYLIKH 5.

Kak 1 BO BCAKOM 3/1€KTPOAMHAMHYECKOM TPOMKOrOBOPH-
Tesie, JBHMKEHHEe 3BYKOBOH KaTYUIKH fIBASIETCA Pe3yJbTaToM
BO3/JEHCTBHS Ha Hee 3JeKTPOAHHAMHYECKOH CHJb, 06pasoBaH-
HOll B3aMMOJEfiCTBHEM MPOTEeKaloUero no 3BYKOBOH KaTyike
TOKa H MAarHHTHLIX CHJOBBIX JHHHIL.

OcrioBHoe pas;iuie B roJioBKax rpoMKOroBopHTenei nps-
MOro H3ny4eHHs H PYNOPHHIX 3aKJodMaeTcd B H3JydaTene.

*Tak, BMecTo OTHOCHTENBHO GOJb-
woro pasmepa audipysopa KoHH4Yec-
Koii ¢opMbl  pynopHasi rojopKa
HMeeT HeGOJBIIOrO pasMepa MHa-
(hparmy 6, npeicTaBASIOULYIO coYeTa-
HHe ctepHUecKoro Kynosa ¢ mJoc-
KHM KOJIbIOM-BOPOTHHKOM, Ha KOTO-
pHIH  HaHeceH rodp ToOl HJAH HHOM

(hopMel.

Ciepuyeckan dopma Kynona npu-
naet anagparme HeoGXOAHMYIO JKecT-
KOCTb, & ro)pHpOBaHHBIl BOPOTHHK
siBJsieTcH moAsecoM auadparMul. Ox
AoJKeH OOeCneYHTh  leHTpajbHoe
noJloiKeHHe 3BY KOBOI! KaTyIIKH B BO3-
AYIWHOM 3a30pe MarHHTHoll cHCTeMbl
H coOOIWHTE MOABHMHOI cHcTeMe, To
ecTb JAHa(parMe ¢ OpPHKJIEEHHON
3BYKOBOIl KaTyIIKOH, HeOOXOAHMYIO
YnpyroctTe NpH ee OCEBOM CMelleHHH. 3aMHMaeTcsi BOPOTHHK
MEXJy creuHasibHBIMH KOJIBUAMH 7 no HapyxHoMy Kpaio. Ta-
KHM 00pasoM, B py IOpHO#H rofioBKe BOPOTHHK AHa(pparMsl ofHo-
BPEMEHHO BHIMOJIHSAET pPoab BHellHero Kpas audupysopa H uen-
TpHpYiouleli waiiésl B NOABH3KHOI CHCTEME TOJOBKH NpsMOro
H3JYYEHHs,

ITpenpynopnas kamepa 8 npeacrasaser coGoil cihepHYecKy o
MOJIOCTE MEKAY BHYTpeHHell NoBepXHOCThIO Kynoaa Anadparmul
H KYTI01006pa3HbIM BKAaAbiieM [0, MOMeleHHBIM B KpbiliKe /1.
Ora feTanb, ¢ oaHoll CTOPOHSI, 3aKphIBaeT AHapparMy U oGpa-
3yeT BXOJAHYIO 4YacTb pymnopa, a c JApYyrod,— siBAseTcH 3Je-
MEeHTOM KpenJieHHsi camoro pynopa /2 K rosobke.

§ 2

Puc. 63. Cxema KoHcTpyk-
uan rogaosks 10CPI-5:

| — pepxunft dunapen; 2 — HHXK-
HHl Qaade; & — wepn; 4 —
MArHMT: § — 3BYKOBAR KATYLI-
Ka; & — gwadparsma; 7 — kpe-
AAWHE KOALLA; & — npeapy-
nOpHan Kasmepa;, § — ropno py-
nopa: 10 — pRaagmm; M —
Kpuwka; [2 — pynop
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§ 7. HayecTeeHble nokasaTeny
DYNIOHOFO FPOMKOrOBOPHTENS
HOPMANIbHOTO THN

Psil cyulecTBeHHBIX MPEHMYIIeCTB PYNOPHOrO rPOMKOTrOBO-
pHTENST B CPaBHEHHH C TPOMKOrOBODHTENSAMH MpAMOro H3Jy-
YeHHf, HA NepBulii B3rAsij, AOMKeH ObiTh NPHUKHON npe-
o6/1aaioero MpHMEeHEeHHsI PYNOPHBIX  POMKOroBOpHTesei]
BO BceX 006/acTAX 3BYKOTEXHHKH.

Onnako B NpaKkTHYECKHX YCJOBHAX rPOMKOrOBOPHTENH
STOTO THNA 3aHANM Belyllee NoJOXKeHHe TONbKO B ofHO# ya-
KOfl oGnacTH NpHMeHeHHA — B CHCTeMaX O3BYYMBAHHS YJHIL
H maoilafeil, a TaKKe B CHCTeMaX ONOBelleHHN HA TEPPHTO-
PHAX ¢ GOJBIIHM YPOBHEM IyMa.

Oxasanock, 4TO B 3THX YcJOBHAX GOJBIION K.M.J. H xopo-
IHe XapaKTepHCTHKH HaNpaBJEHHOCTH PYMNOPHHIX TPOMKO-
roBOpHTEsel ABAAIOTCS NpeobaajalonMK (pakTopamu B cpas-
HEHHH C €ro KOpPeHHbIM HEeJOCTATKOM — HEeBBICOKHM KauecTBOM
3BY KonepeJay,

Huixe Mbi paccMOTPHM NpHYHHBL, MO KOTOPHIM LIHPOKOTO -
JIOCHBIH  PYMOPHBIN TPOMKOrOBOPHTENb NPHHUHNHAIBHO He
MOKeT oGecnedyHTh BLICOKOKAUeCTReHHYIO 3BY Komepejauy,

HacroTHan xapakTepHcTHKa

Hﬂ pH'C. E"'; [pHBEdeHa YacToTHadA xapaKTEpHCTHI{a p?ﬂ{}p‘
HOrO TPOMKOTOBODHTe/ISI, KOTOPAsi MOKeT pacCMATPHBaThes
KaK THOoeasd. EE HHI}EHTEP"Dﬁ (}CDﬁEHHUCTEI'D HBJIAETCH pﬂﬂHaH
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Puc. 64. Yactotnas xapaktepHcTHKa rpoMEOrOBOPHTEIR
10rPI-5 (tunosas) :

BENHYHHA HEPABHOMEPHOCTH B Pa3HBIX YacTAX NpSIMOJHHefi-
HOro y4acTKa, orpaHH4YeHHe HOMHHAJBHOTO AHANA30HA B OG-
N4CTH HHSKHX W BLICOKHX YacToOT, pe3Koe YMeHblleHHe 4yg-
CTBHTEJLHOCTH 3a npejejaMH NOrpaHHYHBIX YacToT,
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PaccMOTpHM NpHYHMHBI, B pe3y/ibTaTe KOTOPhIX YacTOTHas
XapaKkTepuCcTHKA PYNOPHOIO TIPOMKOrOBOPHTENsS] HMEeT yKa-
3aHHbll BhIle XapakTep. :

B ofnacTy HH3KHX 4acTOT NPHYHHON YEBeJHYeHHA HepaBHO-
MEpHOCTH fIBASIeTCA oOTpajkelHe 3BYKOBOH BOJIHBI OT YCThil
pynopa. Peskii cnajl HacTynaeT Ha vacToTax, OJM3KHX K
KPHTHYECKOll dacToTe pynopa. YMeHblleHHe KpHTHYeCcKoOIl
YACTOThLI, MeJaTeJbHOe ¢ TOYKH 3peHHs YJy4YlleHHs BOCNpoH3-
B2JIeHHS] HH3KHX 4acToT PYNOPHLIM IPOMKOrOBOpPHTENEM, orpa-
HHYHBAETCA YCJAOBHAMH COXPaHeHHs B roTOBOI KOHCTPY KIHH
NpHEMJIEMBIX JI/IA [PAKTHYECKOro HCMNOJb30BAHHA Pa3MepoB
rPOMKOTOBOPHTENS. 3ITO e orpaHHyeHHe 3acTaBisieT KOH-
CTPYKTOpa MHPHThCA ¢ HEOOXOAHMOCTBIO COKPALIATh H pa3Mephl
BLIXOJIHOIO OTBEPCTHA pynopa.

YBeauveHHe YacTOTHRIX HCKaMeHHl B 00JacTH BbICOKHX
4acTOT 0OBACHACTCS OJHOBPEMeHHLIM JieficTBHEM TpeX NMpHYHH.

IlepBasi M3 HHX 3aKnaioYaeTcsl B YBelHYeHHH HHepLHaib-
HOI'0 CONPOTHEJIEHHA HDILBHJ'KHDﬁ CHCTEME! HA BBICOKHX 4acTo-
Tax. HecMoTpsl Ha cpaBHHTeJIbHO MaJblil Bec noJABHIKHOM cHe-
TeMBl PYNOPHOrO rpoMKoroBopurtens (1o 5—6 &), BesHuMHA
HHEPIHAJBHOrO CONPOTHBAeHHA (2mfm) cTaHOBHTCA HA BhICO-
KHX 4YacTOTaX CPaBHHMOIl ¢ CONpOTHBRJIEHHEM H3NyYeHHS H Mo-
MeT JAame mnpeBuillaTh ero. CoeicTBHeM 3Toro fABJaseTcs
yMeHbllleHHe KoJie0aTenbHoi CcKOpocTH JHadparMbel, TO ecThb
yMeHblleHHe OTAaBaeMoll aKyCcTHYeCKOl MOILHOCTH, KOTOpoe
HauuHaeT Habmojatees nocse 3000—5000 zy.

Bropoil npHYHHOH pe3Koro cnajfa XapakTepHCTHKH HA Bhl-
COKHX YacToTax sBJfETcH CKHMaeMocTb BO3JyXa B Npeapy-
nopHoit KaMepe, Kotopoili Mbl npexebperan, paccMaTpHBas
akyctuyeckyio Ttpauchopmauuio. Onuako ecau 310 GblIO
cnpaBelHBO A48 o6JacTH HH3KHX M cpelHHX 4acToT, TO A
BRLICOKHX 4Y4cCTOT IlEﬂﬁKﬂ.ﬂHMD Yi#e VYUHTBEIBATE [MOBEIeHHE
B KaMepe BO31Y Xa.

PacemorpuM padory amadparMbl roJIOBKH IpPOMKOTOBOpH-
Tess Ha pynop (pHc. 65), 3amennasi, KakK Mpl yKe JiesiajH Bbille,
AKYCTHYECKHE 3JIeMeHThl MeXaHHYeCKHMH.

AHaJOrH4YHO NpeiuIYIIEeMY cJy4alo Maccy MoJBHMKHOM
CHCTeMBl H300pasuM HeKoTopoil Mexanndeckoii Mmaccoii M
(KBaapaTHK); yNpyrocTs nojpgeca — npyxuoil /, oJHH KoHer,
KoTopoii cBA3an ¢ KoJaeOJaolleiica Maccoil, a Apyroil sakpen-
JIeH HenoJIBHAHO.

Ynpyrocte BO3fyXa B npeapynopHoff Kamepe corsacHo
MPHHATHIM H300pa)KeHHAM OyAeT TaKme obo3HayeHa NpYHKH-
Hoil [/, opuuM KoHuoM cBAi3aHHON ¢ Maccoii M. Bropoi
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KOHEIl 5TOil MPYHHBI CBSI3aH C HHMHHM KOHIOM phiuara A,
3akpenyentnoro B Touke 0.

PriuaromM npuuATO YCJOBHO H300paskaThb aKyCcTHYECKY 10
TPanChOpMALIO B ToOJOBKE PYNOPHOrO TPOMKOTOBOPHTEIS;
OTHOILEHHE 1714 phidara JOKHO ObITH PaBHO KO3(pHLHEHTy
aKycTHdeckoil TpanchopMalHH.

Bepxuuii KoHell peiiara ckpenJen co WToKoM mopuunsi B,
YCJOBHO H300paKalollero CONpoTHBJEHHE H3NYYeHHS pynopa,
TaK KaK MNOpLUCHb, ABHAYUMICA B UMJHHADE, CAYKHT Ais
0003HAYEHHS] TPEHHsA, TO ecTh AKTHBHOIO COMPOTHBJIEHHS.
Takum conpotupnennem u spns-
eTcsi CONpOTHBJECHHE H3JTyYe-
HHAL.

Cuna, npunaraemas K Me-
XaHHYeCKOH Macce M 3acTap-
Jsiomas Beio cxeMy paboTarth,
HzoGpaxena crpeakoii. Owua
COOTBETCTBYET 3JIeKTPOIHHAMH-
YECKOH CHJIe, MPHJOMKEHHOI
K 3BYKOBOIl KaTyllKe.

Ilox neficteiem cuiw F mac-
ca M npHXOAHT B JBHIKeHHe,
KOTOpoe nepefaeTcs Yepes npy-
wuny [ pwuary B, a nc:cpig- o 5:;{'::: E;E:gﬁ Ay
CTEOM TMOCJIEIHEr0 — MOPLUHIO., & — akycTuueckan; 6 — Mexanngeckan

Touno Tak xe B rosoBke
TPOMKOroBopHTE Il  JiBHXeHHe aHapparMul cooflaercs Boa-
Ayxy, HaxoisuleMycsi B ropJje pynopa, Yepes BosjyX, HaXo-
AALIHHCA B NpepPynopHoll  KaMepe, ¢ COOTBETCTBYIOUIHM
yBeJHYEHHeM CKOPOCTH 3a cuYeT akKycTH4YecKoii TpaHcop-
MalHH,

Tloka wactotra koneGammii Maccw - M Huke pesoHancHoi
4acTorel npyxuub /1 (c Maccoit M), npyxuna I Gyner nepe-
AaBaTh cMellenus Maccl M peiuary, caMa nouTH He fepOpMH-
pysick. OfiHaKo, HauHHas ¢ YACTOTHI STOTO pesoHamca, ympy-
FO€ CONpOTHBJAEHHE MPYIKHHBI CTAHOBHTCS MAJbiM, H OPYHH-
Ha /] nauunaeT cuabHO AepopMHpoBaThes. ClElOBATENBHO,
ABHXKCEHHE Maccnl M mouTH He nepefaeTcsi peiuary.,

B ronoske sto Gyner cooTetcTBORATH MOMEHTY, Korja
ABH:KeHHE IHa(parMul Be/eICTBHE CHHMAEMOCTH BO3JyXa B Ka-
MEpe co3llaeT B ropJe pynopa Bce MeHbLIUHI H MeHbILIHI NOTOK
Bo3lyxa. BoT noueMmy ocoGoe BHHMaHHe yJe/sieTcs o1y ueHHio

MaJbiX 00beMOB BO3/YXa B NMPeApYNOpPHOil KaMepe, Yalle Bero
3a cyeT HeGONBIION ee BLICOTHI.
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[MpuBenennan naMi cxema fICHO MOKAa3kiBaeT poJb ynpy-
rocTH Mojiseca NoABHHOIN cucTeMpl. CoBeplIeHHO O4YeBH[HO,
UTO YeM MeHee ynpyra npyxuHa [, TeM MeHblie ee ynpyroe
COTPOTHBNEHHE; cJefoBaTeNbHO, MeHLIIe 3aTpayHBaeMas SHep-
I'Hfl Ha npeojlofieHHe 9TOro CONPOTHBIEGHHS NPH JBHMEHHH
Maccel M H Tem Goablue nosesnas pafora, coBepluaeMasi NpH-
naraemofi cHoii.

M3 puc. 63 MOXKHO YSACHHTBL H CYUIHOCTE TPeTheil NpHYHHBI,
BhI3BIBAIOWIE YBeJHYEeHHe YacTOTHeIX HcKawenuil. CpaBHHM
Memay coboil nMyTH, KOTOphle MPOXOJHT 3BYKOBasi BoJiHAa OT
KpaHHHX (M0 OTHOLIEHHIO K ropJsy pynopa) H UEHTPaJbHBIX

Puc. 66. Tunw npotHeoMHTEphEpPEHUHOHHEIX
BEJAa/LILe]: :

@ — wouHveckufl B ropae pynopa; 0 — AByxXHOWYyC-
HElfl B pynope; @ — ABYXKOHYCHER B Kepue

ToueK AMadparMel. Kak BuaHO H3 pHCyHKa, OHH 3aMeTHO pa3-
auuaioresi. [loka panuna BoJHBLI BO3OYAAEHHOrO 3BYKOBOrO
KoneOaHHs BeJHKa B CPaBHEHHH C TPOXOJHMBLIM €i0 MyTeM
B npelpynopHoid KaMepe, HMeiomlasicsl B Heil pa3sHOCTb XOJOB
He CKasniBaeTcsl Ha (pase KoseGaHHil, CKIalLIBAIOMHKXCA B ropJe
pynopa. OaHako Ha BBICOKHX 4acTOTaX JJHHA BOJHBI CTaHO-
BHTCS CPaBHHMa HJIH MeHbIlle YKa3aHHOrO TNYTH, MO3TOMY
B ropJje pynopa KonebaHusi, MNpHXOAAlHe OT PasjHUHBIX
yacTeil AHadparMel, HMeloT pasmnyio ¢asy. HMssectho, uto npH
CJIOMEHHH TAKHX KojieGaHHf NMpoHcXolHT HHTep dep e H-
Il H 5, B pedyJabTaTe KoTOpoil cymMMapHoe KoJjeGaHHe CHJbHO
ocnabasieTcd HJAH JaXKe MOXKEeT CTaTh PaBHBIM HYJIIO.

Hnsa GopbOwi ¢ HHTepdepeHuHedl B ropje pynopa npHMeHs-
IOTCA CTelHasbHble BKJIaJblild, 3ajaya KOTOphlX — pasOHTh
BXO/JHOe OTBEpPCTHE pynopa Ha psii KaHaJoB paBHOH JAJIMHEL,

B KaKOM-TO cTeneHH paBHOMepHO pacnpejieJleHHLIX TIO Tpel-

pynopHoii Kamepe. Tak, B rpomkorosopurene 10TPI-5
(cM. pHec. 63) BKAaapil 00pasyeT KOMLUEBYH WIeJdb; ApPYrHe
THINB! BKAajLILel fans Ha puc. 66. Ouu Takie oGpasyioT cHe-
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TeMy KOJBLEBBIX [ienefi, pacnpefieJieHHBIX N0 NOBEPXHOCTH
kKaMmepul. HcnonbsoBanve kepHa npeanoyTHTeNbHee, TaK Kak
B 3TOM cJlydae oceBhble JUIHHBI LIEJell pasHbIX pajHycoB MOryT
ObITE OJHHAKOBLIMH.

Ha puc. 67 npHBeJensl YacTOTHBIE XapaKTePHCTHKH pynop-
HOro TrpOMROTOEOPHTENHA, NOKASLIBAKIIHE 3aBHCHMOCTE BOC-
NpoH3BEIeHHS BLEICOKHX YacToT OT o0beMa BO3lyXa B KaMepe
H YTIpyrocTH Nnojseca.

HeannelHble HeKAKEHHA

Kax u Bo Besikoil rosloBke 31eKTPOAHHAMHYECKOrO THIa,
B PYNOPHOIl rofloBKe HepaBHOMEPHOCTb MarHHTHOrO NoJif H He-
JIHHEHHOCTE MojBeca SABJASIOTCA

ol HCTOYHHKAMH HeJHMHelHEIX Hc-
EM""P i kaxenuii, Ux penvuumna u xa-
-z Y, t ﬂr pakTep nNpHMepHO Te e, 4TO
Gl 7 B 1 H B FOJOBKe NpSAMOro H3jy-
' gl YeHHS.

-f ll il i
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Puc. 67. Bananne puicors A, npeapynopHoii Kamepw (g) # ruG-

KOCTH nojipeca (6) Ha YacTOTHYI0 XapaKTepPHCTHKY pynopHoil FOMOBKA:
[—4 =075 4 2 —4A, =2 uu

Opnako B pynopHOM rpoMKOrOBOPHTE/NE CYIECTBYIOT elle
ABa HCTOYHHKA HCKawenuil. IlepeuM M3 wux sBasercs npen-
pynopeasi Kamepa, Bei3LIBAIONIAs MOsBJeHHe ocoforo BHAA
HeJHHENHbIX HCKaKeHHil — B3aHMOMOAY ASIHOHHEIX.

CymuocTb HX 3aK/II04aeTCA B TOM, YTO NPH OJHOBPEMeHHOI]
nojlaye JBYX CHrHajJoB (HH3KOYACTOTHOrO H BEICOKOYAaCTOT-
Horo) rufKocTb 0GbeMa BO3/yXa B NPeApynopHoil Kamepe Haum-
HaeT MeHATLCSA B TaKT ¢ HH3Kofl wacroroii. [lepHommueckoe
H3MeHeHHe THOKOCTH BLIBBIBAT aMIJIHTYAHYIO MOAYJISUHIO
BLICOKOYACTOTHOrNO CHrHaJja Ha BXOoJe pynopa, TO eCTk K MOfB=-
JIEHHIO KOMOMHAIHOHHBIX 9acTOT [y +nf,, IONOAHAWOIMHKX OCHOB-
Hele. Benwunmna 3THX HcKaxKenwil JABHCHT OT 3HAYeHHA HHMXK-
Heil rpaHMYHOll YacTOTH HOMMHAJBHOTO AHANA30HA, BeJHYHHLI
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MOABEAEHHOM 3JeKTPHYECKON MOLUHOCTH H BLICOTH] npeapynop-
HOH Kamephl.

HpyruM HCTOYHHKOM HeMMHeNHBIX HCKaeHHil MoKer cay-
AHTb caM pynop. Ilpu pacnpoctpanenun B wem mouroit 3BY-
KOBOIl BOJIHBI CHKAaTHA nNepeMelaioTcss B BO3/lyXe" ObicTpee
PaspeKenHii, npHueM CKOpOCTb nepeMeleHus Tew Bbillle, YeMm
OoJiblle CTeleHb CiKaTHs, [Mosromy CHHYCOHJa/lbHAaA BOJHA,
Y KOTOpoii ToMKa MaKCHMyMa HaXoJHTCH MeXay ABYMA Tou-
KaMH MHHHMYMa, npeBpaulaeTci B HecHHYcoMAanbHyio. B neii
TOUKa MaKCHMyMa cMeilleHa K BnepelH Jexauiemy MHHHMYMY,
MOTEPs  CHHYCOHJAIbHOCTH 03HAYaeT MOABJEHHE rapMOHHK.

Hnst GopeGbl ¢ TaKOro BHAA HCKaMeHHSIMH HeoOX0AMO
OrpaHHYHBaTek OTAaBaeMylo roJOBKoil aKyCTHUECKYIO Mol
HOCTb H YBeJHYHBATH M10MIAb ropaa pynopa, ¢ TeM 4rtofb
HarpysKa ero BXOAHOrO OTBEPCTHS He NPeBHILANa HOPMY —
| amlea®,

JLnsa nonyuenns NPHEMAEMBLIX 3HAYEHHIT BeHUMHB HeJHHeli-
HbIX HCKaKeHHH HeH36eKHO orpaHHYeHHe HOMHHAIBHOIO IHana-
30Ha HaCTOT CHH3Y, YBeJHYeHHE BLICOTH NPeAPYNopHOil KaMmephl
H CHH’KeHHe Kos(uuuenta akycruueckoii TpancthopMaLmy,

Ecan BepHyThca Kk panee paccMOTpeHHBIM  OCOGEHHOCTSM
PYTOPHOrO rpOMKOrOBOPHTENSI H €r0 TOJNOBKH, To HeTpY 1HO
YOenHTbCA B HEH3GEAHOCTH CHHMEeHHA H BepxHell rpaHu4Hol
HacTOTbl MOCJI€ BHINOJHEHHS! ABYX NOCJeAHHX MeponpHaTHIL.

Orpanuyenne MowmmocTH JHiaer pynopHuifi rpoMKoro-
BOPHTEJIb TJIABHOrO MPEHMYILECTBA — BO3MOKHOCTH NOKPLITh
AOCTATOYHO GOMBIYIO NJIOWALL  OAHHM IPOMKOrOBOpHTEIEM
HJIH O0CNeYHTh 3aMeTHOE npeBwlLeHHe YPOBHA noJie3Horo
CHrHasna Hald ypoBHeM wymoB. B npaktuke wawwmo npHMe-
HEHHEe eIHHCTBEHHOE pelueHHe 3Tol 3ajaun — pacnpejenenxe
MOJBOJMMOH MOWIHOCTH MKy ABYMs FOJIOBKAMH, OJHOBpe-
MEHHO PaGoTaIOWHMH Ha obwHii pynop (Hanpumep, pynopHmiii
rpoMKoroBopurens P-100).

OctanbHbie KauecTBeHHble MOKA3aTe/IH pyNopHOro rpoMKo-
TOBOPHTE/IA CYLUECTBEHHO BHIllle, YeM Y rpOMKOroBopiTesefl
npsiMoro Haaydenusn. OJHaKo Mul He GyaeM Hx nojapoGHo pac-
CMaTpHBaTh, TaK KaK IIHPOKONOJNOCHBIE PYMOpHbIE IPOMKoO-
FOBOpHTE/I B KHHOTEATPAJIbHON MpaxkTHKe He npHMeHsioTCS.
Kax Mui yanaem B cenyiomeit raage, Toabko nocjie  nocTpoe-
HH#A CIEUHANBHBIX CHCTEM IPOMKOrOBOpHTedeil yaajock He-
NOJb30BATE BCE NMOJIOKHTENbHLE KAYeCTBA MOJOBOK PYHOPHBIX
FPOMKOroBOpHTE el H H3GABHTLCA OT HX HENOCTATKOB cOBCEM
HJIH 10 Kpaiieil Mepe yMeHBILNTEL HX 0 BroJjiie TNpHEMJIEMOT0
YPOBHSA .
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§ 8. T'pomKoroBopuTenH
C HanpanAlWAM pynopom

HegocTaTk# pynOpHEIX rpOMKOroBopHTeseii HOPMaAbHOro
THna (y3Kas mnoJoca 4acTOT, BHICOKHE HeJHHeliHble HcKawKe-
HHS) BBI3BAJH MONLITKH H3MEHHTb HX KOHCTPYKUHIO TaKHM
oOpa3oM, 4ToObl, ¢ OAHOH CTOPOHLI, YMEHBIUHTL HX HEIOCTATKH,
a ¢ Jpyroii,— HcNoJb30BaTh
psill NPEHMYIIECTB B cpaBHe-
HHH C IPOMKOTrOBOPHTEJISIMH
npsaMoro Haaydenus. Takue
KOHCTPY KUWWHH TIOJIYYHJIH Ha-
3BaHHe IPOMKOroBOpHTENel
C HanpasJsIOIHMH pynopa-
MH H OJIHO BpPEMS JIOBOJIbHO
WHPOKO NPHMEHAJMNCE B KH-  Puc. 68. Cxema rpomkorosopurens
HOTeaTpaJbHOH annaparype. C HATPABASIOWMM PYNIOPOM:

B ormiune ot pynopHoro ::1E;M;m—p:snzxp—u'rr?uﬂ&m:;:ﬂ”ﬂur—u rrgrz:lrg"r'ﬁ
rPOMKOrOBOPHTENS HOPMAlb- Tean
HOrO THMA TI'POMKOrOBOpH-

TEJH ¢ HanpaBJsiOUHM PYIOPOM HMEIOT TOJ0BKY NpPAMOrO H3-
JIyueHusi ¢ HEeCKOJIbKO MEHBIIHMH MPOTHB 0GLIMHOrO pasMepaMH
madpysopa  (euewnuii auamerp ao 150 su). lonoska marpy-
AMeHa Ha pYNop nNocpelcTBOM Mpeapy-
MOPHOi KaMmepel ¢ MaJibiM KosdpHumen-
TOM  akycTHYecKoii  TpancdopMainu
(06uuno 1,5—2). TMnomans ropaa tako-
ro pynopa Goabluasi, Tak KaK yMeHb-
IIEHHE €€ B CPAaBHEHHH C ILIONLAJBIO
mudupysopa onpenlensierca  Koaduuuen- -
ToM TpaHchopMmaun. Takue pynopm
HACTO HAasLIBAT W HPOKO T O p-
A Bl M H,

Hanpapnsiiompe pynopsl  Geiaior
TPex THIOB: MNpfMeie, JaGHPHHTHLIE
H CBEPHYTHIE, i

ITpsiMoit pynop (puc. 68) — oGkuHEI 3KCNOHEHIHAABHLL
pynop / ¢ npaAMoil ocbld H GOJBLIOH. NAOHIAABIO BRIXOIHOTO
orBepcths. ['0/0BKa 2 rpoMKOroBOpHTENSi ¢ NPSIMEIM PYTOpPOM
noMeniaercs o0bIYHO B 3aKPLITOM fillike § HeGo/bIUHX pasme-
poB. [lnst ymeHbleHHsi BPelHbIX PE3OHAHCHEIX KoJeGaHuil
BO3/lyXa B SIMKE CTEHKH €ro NOKpHIBAIOTCA NOMVIOIAIOLIHM
MatepHaaoM 4. KoHCTpyKuHA rpoMKOroBopHTeN s TaKOro THNa,

Puc. 69. Fpomkoroeoph-
Tenb 25A-13
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noKasanHaa va puc. 69, npumensnace B KOHTPONBHOM rpoM-
Koroeopuresie 25A-13 3BYKOBOCNIPOM3BOASMIHX KOMIJEKToB
KYCY-46, 48, 50, 52.

JlaGupuHTHEI PYNOp KOHCTPYKTHBHO XOpOLIO peluaer
npobneMy coKpaileHHsl OCeBOH MJHHEI SKCNOHEHIHAAbHOro
pynopa. Ilasi sTOro sKcnoHeHUHadbHEi pynop pa3bHBaeTcs
Ha pAld 3BeHLEB, 3aMeHAEMEIX CeKUHAMH HPHMUﬂHHEﬁH{)m
cevennsi. Jluneiinbie pasmepel ceKunii moaGMpaioTCH TAKHMH,
4TOGE! CeYeHHs HX GbiIH GAHM3KH COOTBETCTBYIOULHM 3BEHBSIM
SKcnoHeHIHanbhoro pynopa. CaMu e cekumu o0pasyiorcs
CHCTEMOH XOJOB MY NeperopoikamH, MoMeleHHbMH BHYT-
pH ofuero smuka. B KHHOTeaTpasibHbIX FPOMKOrOBOpHTENSX

Puc. 70. I'pomkorosopurems P-10:
a — obmuf sy 6 — cxema

Jesianack MOMbITKA MPHMEHHTh PYNOPbl TAKOH KOHCTPYKUMH.
Onnako CJAOKHOCTE HCTONHEHHA H HH3KHE KAYECTBEHHBIE
NoKazaTeqH MOCJAYHKHAH MNPHYHHAMH ObICTPOro OTKaza OT HX
NpakTHYECKOrO HCNONB30OBAHHA.

CeepuyTelif HanpaBasiiomuii pynop nOBTOpAeT NpHHIMM,
OMHCaHHBIH HaMH panee (cM. pHc. 62), Ho Gosee MPOCT KOH-
CTPYKTHBHO H B M3rOTOBJEHHH. THNHYHBLIM NpPHMEPOM rpoMKo-
FOBOPHTEJISI C PYNOPOM TaKOH KOHCTPYKIHH CJYMKHT rPOMKO-
ropoputess P-10, mMpoKo TpHMensieMeili B cHCTeMax 3BYKO-
(pukanmn  (pue. 70). ITonuITKH npHMeHHTL HanpapJsioHIHE
pynopa cBepHYTOro THNA B KHHOTeaTpasJbHOH NpakTHKe ObiIH,
HO TakKe WHPOKOro HCMOJB30BAHHSA He HAUH 10 TeM e
MPHYHHAM, YTO H JaGHPHHTHbIE HANPABASIOUIHE PYIOPHI.

¥ ¥ ¥

[IInpokonosocHee PYNOpHEIE FPOMKOTOBOPHTENH, KaK Ml
Y¥e YKasplBaJH, He HallNH NpHMeHeHHA B KHHOTeaTpasibHOI
MpaKTHKe, 3a HCKIOUeHHeM KoHTposbkHoro 25A-3. B to e
BpeMs B CBOeH NpaKTHYeCKoill pafoTe SKCIUyaTauHOHHHKH
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BCTPEYaloTcA ¢ HeoGXOAHMOCTBIO HCMOMB30BATH PYMOPHLIe
rPOMKOrOBOPHTEIH, ~ BelyCKaeMule pajHONpPOMBILLIEHHOCTEIO
115 YCTAHOBOK 3BY KOPHKAUHH.

B KauecTse npHMepa MOXHO cOCJIAaTLCA HA NPAKTHKY Kay6-
HO/l paboTel, B NMepByio odepeib, Ha ceje, Korja KHHOYcCTa-
HOBKa H paiHoysea oGCayKHBAOTCA OIHHM uenoBeKoM. [lo-
STOMY B UeAsaX HubopMauuu B Tabn. 3 npHeejeHsl CBeleHHS
Q rpﬂMH{)I‘OBDpHT‘EJIHK 3TOro THOA.
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1BYXNONOCHBIE TPOMKOrOBOPHTENH

§ 1. TpeGosaH#a K KayecTsy
3BYKOBOCNPOH3BEACHHA

C pasBHTHEM TEeXHHKH 3BYKOBOro KHHO HEMNpPEPLIBHO no-

BHIIIAJHCh TpeGOBaHHSI K KauecTBY 3BYKomnepejauH BO BCex
3BeHbSIX TpaKTa 3BYKOBOCNpoH3BelenHdA. [IpHMeHHTeNBHO
K rPOMKOrOBOPHTENISIM 5TO 03HA4ajlo HeoGXoAHMOCTb:

1) yBeaHYHTh BOCMPOH3BOAHMYIO MOILHOCTD,

2) paclMpHTE BOCTIPOH3BOAHMYIO MOJOCY HacToT;

3) YMEeHBUIHThL HacTOTHHIE H HesJHHelHple HCKaKeHHs;

4) yBeaHUYHTH OTAady.

[epesie TpH TpeGOBaHHS ONpPENESIOT AOCTHIHYTHIA B HaH-
Holl annapaTtype YpoBeHb Ka4yecTBa, KOHEYHLIM MNpeaeaoM
KOTOPOrQ fBJAfeTcs ecTecTBEHHOe 3ByuaHHe, a 4YeTBEpTOE —
9KOHOMHYHOCTb AMNMNaparyphl. :

3a nocseanee naATHAeTHe Bce Gosbluee pacnpocTpaHeHHE
noay4aiorT Hiaed oObeHHEeHHs B OJIHOM KOMIJIeKCe annaparyphl
¢yHKkumii 3ByKoBOCTpOH3BeJeHHA (oHOrpaMM M 3BYKOYCHJIE
HHS ecTecTBeHHBIX MCTOUHMKOB 3BY4aHHs. DTH HJeH Bbi3BaHbl
JH3HeHHOH noTpeGHOCTBIO, NpHBeAlleil K co3jlaHHio H BCE
paclIMPSAIOLEMYCS CTPOHTENBCTBY KPYNHBIX 0O0MmecTBEHHBIX
COOpY¥EeHHii — JBOPLOB CNOPTa, KHHOKOHUEPTHHLIX 3aj0B H
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3aJIOB MHOrOLENeBOro HasHAYCHUS BMECTHMOCThIO oT 1500

no 6000 uenopek. [Iasi.Toro 4Tolbl NOHSTH BCIO CJOMKHOCTB
‘npoGiieMbl JOCTHXKEHHS YPOBHf KauecTBa, GJIH3KOrO K Hary-

panbHOMy, Ha puc. 7] TpuBeiena oGwas KapTHHA YpoBHefl
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Puc. 72. YactoTHble AHANA30HH eCTECTBEHHLIX HCTOMHHKOB 3@yKa:

A —'HUMHAA rpaHHLA oprdnpa: B — pepxuaa rpania oprina; | — unmnan
FPaHHNa CALMHMEX 93cTOT; 2 — RePXHAA FPafHa CIMMHMEE 93CTOT

H YacTOTHBRIX JHANa3oHOB, OXBATHLIBAIOUIAS MHP OKDYKaIOUHX
Hac 3BYKOB. 3alTpHXOBaHHaA 061acTh BHYTPH NpefedbHbIX
SHAYEHHH NOKa3wlBaeT 1Hana3oH ypoBHell H YACTOTHYIO MOJOCY
MY3BIKH.

Koneuno, npn socniponssesenun Bpsj A1 HeoGXOIUMO BOC-
MPOH3BOJAHTL MYLUEUHBIH BBICTPEJ HA YpoBHe GOJEBOro BOC-
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npHATHSA, HO €CTECTBEHHO, YTO OH JIOJAEH MpOo3BYYaTh cylie-
CTBEHHO TrpoMue, HeM NHWYWAs MallMHKa. B mnpasuabHoM
pacnpejieieHHH YpoOBHell 3Byuanuil pasnuuHoro xapakrtepa
H COCTOHT HCKYCCTBO 3BYKOONEpaTopa KHHO(HMJIbMA HJH 3BY-
KOpesKHCCepa, Bellyllero 3BYKOYycCHJeHHe Kouuepta. Ho u
NpH 3THX OrpaHHYeHHAX annaparypa JAoJxHa o0ecnedyHTb
HEHCKaXKEHHOe BOCMpPOH3BeJieHHe MHKOBBLIX YPOBHell nopsijka
100 96.

Ha puc., 72 npuBejeHsl YacTOTHHIE AHANA30HBI OTAEBHBIX
HHCTPYMEHTOB H TOJIOCOB, KOTOpble 3aHHMAIOT MOJOCY TNpH-
mepHo oT 35 1o 18000 2y (xapakrepho, uto Goabwoil opran
HMeeT HIKHIOI 4acToTy okono 16 2y, a BepxHIOK — MNOYTH
20 000 ey, BBIXOAA NPAKTHYECKH 3a MpejesibHble BO3MOKHOCTH
YeJIOBEYECKOro cJayxa).

TNpusesennbie MpUMEPE! SBASIOTCS, KOHEYHO, MPeIeabHLIMH
cayuasamd. IIpakTHyeckH nojoca d4actoT anmapatypsl 30—
15000 2 yxe cosmaer ansi cayliaTens BheyaTeHHe OTJHY-
HOrO 3BYYaHHS, ec/M NPH 3TOM 3amnackl MOIIHOCTH B TpakTe
JOCTAaTOYHBIE H HCKaXKeHHH B HeM e Bo3HuKaeT. Ho, Bosppa-
IAACch K YNOMAHYTLIM PHCYHKaM, Mul elile pas ofpaliaeM BHH-
MaHHe YHTaTeJsl Ha [IJaBHOe OOCTOATENLCTBO — coueTaHHe
IUHPOKOro HYacTOTHOrO JHanasoHa H GOABLIMX YpOBHei, To
eCTh HeOoOXOAHMOCTH HMETb BO3MOKHOCTH H3JyuaTh GOJBIIYIO
aKYCTHYECKYIO MOILHOCTD.

B mpouecce copepiieHcTBOBaHHS TPOMKOroBopHTesell npo-
EKTHPOBUIHKH BCTpeY anH Bce Goablue H Gosblie TpyaHocTell,
NbITAACE B OAHONOJOCHOM IPOMKOrOBOPHTENE COYETaTh PACILIH-
peHHe YacTOTHOH XapaKTepHCTHKH C YBeJHYeHHeM OTAaBaeMoil
M momHocTH. TfpoTHBopeuns mexay ycjoBHsMH Xopoiiero
BOCIPOH3BENIEHHNT HH3KHX M BLICOKHX YacTOT CTAaHOBHJHCH
Bece Oojiee HEMPHMHPHMBIMH 10 Mepe YBeJHYeHHH MOILHOCTH
FPOMKOroBOpHTeJISl, NMOKA He MPHBENH K TYNHKY, BBbIXOJ H3
KOTOporo Obli HafiieH TOJIbKO nocJie nepexojia K HOBLIM MPHH-
LHMaM MOCTPOEHHSI IPOMKOrOBOPHTEN .

§ 2. Ycnosua BOCNPOK3BEAEHHA
rPOMKOrOBOPHTENEM
HHKHX W BBICOKMX YacTOT

B npeamaymmux raaeax ™Mbl 03HaKOMHAHCE ¢ OcoGeHHO-
CTAMH JBYX THNOB 3JIEKTPOAHHAMHYECKHX T'DOMKOrOBOpHTE-
Jei; NpAMOro H3AyYeHHs M PYNOPHBIX.
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« KakuM ke ycaoBHAM JIOJKEH YAOBAETBOPSATH IPOMKOrOBO-
pHTeJb KaxJoro THMa /s XOpOLIEro BOCNPOH3BENEHHS HH3-
KHX H BBICOKHX YacToT?

Hecaenosanue pacnpejeiedns MouiHocTell no qamuauy

JHanasoHy ecTecTBeHHbIX HCTOYHHKOB 3BYKa MOKAas3ajio, 4To
OCHOBHAsl MHKOBas MOLLHOCTE anKDﬂHTCH HAa HUMCHIO YacThb
YacTOTHOrO JManasoHa.

I’Ip:{ 3BYKO3aMNHCH, HeCMOTps Ha D[‘PHIIH'{EIIHE JHHaAMHYe-
CKOro (COOTHOLIEHHe THXHX H I'POMKHX MecT 3BYKonepejauH)
H YaCTOTHOrO JHAaNa3cHOB, pacnpe/eseHie MOlHOCTell HecKob-
KO H3MeHsieTcsl, HO Bce JKe OCHOBHASI NMHKOBas MOIIHOCTB CO-
cpenmoqﬁsaercﬁ no-npekHeMy Ha HH3KHX H CpelHHX 4ac-
TOTaX.

[pOMKOroBOPHTEM MPAMOro H3JAY4eHHs

Jlnsi H3ayueHHsl CKOJbKO-HHGYAB 3HAYHTENLHOH MOLIHOCTH

Ha HH3KHX 4YacToTax HeoOXOJHMO HMeTk GoJblUHE pasMepbl

H3ayuaTesda, TaK KaK YBeJIHYeHHe €ro NOBepXHOCTH YBeNHYH-
BaeT CONpOTHEJAEHHE H3JYYEHHS. D,}I,I[CIB]]EMEHHG CHHHAKTCH
AMIIHTY bl KosleGaHHil NoJABHAKHON CHCTEMBI, a CJIeloBaTeJBHO,
yMeHbIUAeTCs BeJAHYHHA HeaHHellHwx Hckamxeuuid. Boabwoil
no pasmepam auddysop (mamerpom 350—400 mm) nomken
ObITh BecbMa MNPOYHEIM, 4YTOOR MNPH MOABOAHMEIX OOJBILHX
MOIIHOCTAX OGecneunTh nopiuHeBoe AgiictBie. CieloBaTeNbHO,
HApsLY ¢ yBeJHYeHHeM pa3MepoB yBeJHYHBAeTCs H TOJLHHA
mudxpysopa, BCJAEACTBHE 3TOro yBesHuHBaercsi Bec auddysopa,
TO €CTh €ro Macca. YBeJHueHHe Macchl JOMYCTHMO, TaK Kak
B 0o0NMacTH HH3KHX 4YACTOT, TA€ COMPOTHBJEGHHE H3JyvYeHH:
pacTeT ¢ KBAaJpaToM 4acTOThl, K.N.J. 'POMKOrOBOPHTEJS Olpe-
HensieTcsl He3aBHCHMO OT YacTOThl OTHOLUEHHEM MOBEepPXHOCTH

S
H3JyuaTeNsi K ero macce (H)

OcHOBHasl NOABOAMMAS MOILHOCThL COCpPeloTOYeHA Kak pas
B HHXKHell YacTH YacTOTHOrO AHana3oHa, 3ByKoBas KaTylIKa
fo/KHAa ofecneuHBaTh XOpollee pacceHBaHHe BbigesisieMol
B Hell TenJoRoil MOUIHOCTH, TO eCcTh OHA J0JIKHA HMeTh O0Jib-
Y0 MOBEPXHOCTh OXJaMAeHH:; Mo HOpMaM TpelyeTcsi HMETh
He Mexee 1,5—2 cu® MOBEPXHOCTH KATYIIKH HA KaIplil BATT
NOJABEAEHHOI 3JeKTPHYECKOit MOILHOCTH.

Haxkonen, nockonbKy ansi ofecrnedends npasHjibHOro TeM-
JOBOTO ]'}E}HHMEI MaKCHMaJdbHafd  MAOTHOCTE TOKa B Dﬁh'lﬂ'I'He
He MOMKeT npeBnliuath Beanudun 50—60 o/ mm?, TO JHAMETP
NpoBoja 3BYKOBOH OOMOTKH J0//eH OuiTb YBeJHueH.
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[To cymMe Beillle mepeudc/IeHHBIX NMPHYHH NOJABHMKHAS CHe-
TeMa, BOCTIPOH3BOJAANIAA HH3IKHE YacTOThl Ha GOJBIIHX MOLL-
HOCTAX, HEH30eKHO HMeeT OCOoJbIUYI0 Maccy, JAOCTHrawulLyio
30—50 e.

HEI BRICOKHX YacTOTax EGHPUTHMEIIHE HBJIYHEI-IHFI CTaHO-
BHTCH HGCT'DHHIII:JM* HEJ]}”IEEMEIH FPOMKGPOEOI)HTEJI&M MOLI=
HOCTb OTpejensieTcsl OTHOLIEHHeM JeiicTByiolleli moBepxHo-

,

cTH® K KBaJIpaTy ero HHepuHaJbHOTO CONPOTHBJEHHS: _Sm?

CnenoBatesibHo, H3JyuaeMas MOULHOCTH GbLICTPO YMEHbILAETCH
npH yBEJHYEHHH pasMepoB HH(dy3opa H ¢ Bo3pacTaHHeMm dac-
totel. [asi nopaepxxanus sqpeKTHBHOCTH H3NYYeHHS ﬂH{m}}’BOD
JonKeH ObITH JErKHM H HM2Th Majayio maccy.

[Monsriknast cHeTeMa TaKOro TPOMKOTOBOPHTENS JIOJMKHA
HMeTh NpakTHUYeCKH AHdxpy3op H 3BYKOBYIO KATYLIKY MAJBIX
pasmepoB H Beca (He Gonee 3—b5 2). [lasi TENJIOBEIX PEXKHMOB
3TO JAONYCTHMO, TAK KaK Ha BBICOKHE YacTOThl NajaeT HeGoJb-
1as BeJHYHHA NHKOBOH MOLLHOCTH.

Takum o6pasoM, Mbl BHIHM, YTO Y TPOMKOrOBOPHTeJIs
NPAMOro H3Ay4eHHs, HMEIOUIero OAHY NOJABHMKHYIO cHCTeMY,
HEBO3MOXKHO MOJYYHTH OJHHAKOBO XOpollee BOCMPOH3BeJeHHe
HH3KHX H BBHICOKHX YacTOT.

PynopHble rpoMKOroBOPHTEJH

B 1akom rpoMkoroBopuTese amadparMa HMeeT OTHOCH-
TeJIbHO MaJILble pasMepsl B cpaBHeHHH ¢ IHjxpy3opoM. Bennunna
HX CBsi3aHa ¢ KOHCTPYKTHBHBIMH COOOpaKeHHAMH, BbITEKalo-
HHMH W3 HeoOXoMMocTH obecnedeHHs TpeGyeMoil ecTKOCTH
(hopMul  aMadparMel, HaAeKHOCTH ee MOABEca, pasMepaMH
H KpenJieHHeM 3BYKOBOH KaTyIUKH H T. .

HM3-3a Manwix pasmepoB H3JydaTesis MpH nepejade HH3KHX
4ACTOT 3HAYHTENBHOH MOUIHOCTH PYNOPHLIM I'POMKOrOBOPHTE-
JieM HeH3OGexkHbl GOJBINHE AMOJIHTY B KoJefaHHi NoJABHMKHOMN
cucteMu**. B cBA3H C 9THM HeoOXOJHMO HMETh JIOCTATOYHO

* Hanomuum, 4uto ¥ H3AyyaTe]s NoBepXHOCTLI0 S HA BHICOKHX YacTo-
Tax OTHAYANTCA KpaeBble VUACTKH H (paKTHUECKH NeficTRYIOWANA MOBEpX-
HocTh S“ YMEHBIIAETCA.

* BeanunHa wanyuaemofi MOWHOCTH Ha Nannoil YACTOTE SABHCHT oOT
passepa Kosefawouteifics NOBEPXHOCTH M aMnAMTVAM ce cMmelenud, Onpwo
H To #e sHaueHHe MOULHOCTH B MPUHLHMe MoXeT GbiTh MoayueHo npH GoJib-
Wofi NoBePXHOCTH H MaJOM ee CMelleHHH HaH, HaoGopoT, NPH Matofi moBepx-
HOCTH H GOALLIOM ee CMelien .
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Gonblloe paccTosiiie Mex<ay AHadparMoft M nepeauefi cTenkofi
NpeipynopHol KaMepsl, He ToAbKo 4ToOn H3GexKaThb yAapos
AHaparMbl O CTEHKY KaMephl, HO H YTOGH MCKaXKeHHS B Ka-
MEpe He MNpeBbICHAH monycTHMol BennudHel. CoOTBeTCTBeHHO
H 00beM KaMephl CTAHOBHTCH GOJBILIHM.

YMeHbLIEHHE YNPYroro CONPOTHBJEHHS BO3AyXa B npeg-
PyNopHoil KaMepe, BLI3BAHHOE YBEJHYEHHEM 00beMa, IS HH3-
KHX YacTOT He ONnacHO — /I HHX OHO Bece e npeobiafaer
HaJl CONPOTHBAEHHEM H3JYUYeHHs pymopa.

Bosnnkaiomas B pynope HH3KoYacToTHas 3BYKOBAas BOJHA
HMeeT GOJIbUIYIO MOULHOCTB, MOSTOMY MJOWAfAb Topsa pynopa
JoHa OuITh HOCTaTouHO GoabUIOH BO H3GekalHe BO3HHKHOBe-
HHS GOJBIIHX HeJHHeHHBIX HCKa)KeHHil,

BeaiesicTBie orpaniuenHbIX BOSMOKHOCTE! yBeHYeHHs pas-
MepoB JHa(parMbl BeHYHHA Ko(DHUHEHTAa aKyCTHYeCKO
TpanchopMauuH He MoxKeT GuiTh Goabluoit. Ha HH3KHX uacTo-
Tax Majas BeJHYHHA Ko3(pHumenta akycTHuecKoil Tpaucdop-
MalliH He HapywaeT TpefyeMoro cOOTHOLUEHHS MeiIy COmpo-
THBJICHHEM H3JIyYeHHS pYIopa M HHePUHAJBHBIM COMpPOTHB-
JIEHHEM MOJBHIKHOI CHCTeMbI, TaK KaK nocJefHee Ha STHX 4ac-
TOTaX BCErja MeHklie.

CoBepuieHHO HHEIe YCJOBHS JOMKHE GbITh CO3JIaHbl S
XOpoiiero HsJjydeHHs BeicOKHX 4actoT. Ilpexne Bcero mumep-
UHANbHOE CONMPOTHBJIEHHE MOABHMCHON CHCTEMBl CTAHOBHTCA
yiKe 3HAYHTeJbHBIM HAa BLICOKHX 4acToTax. 1o Tpedyer And
COXpaHeHHSl npeo0JafaHHs CONPOTHBJEHUS H3JydYeHHS pea-
KOro yBeJIHYeHHSl ero BeJIHYHHBI, YTO MoxeT OuiTh obecrnedeHo
BulGopoM Gosibluoro 3sHadeHHsi Koapduuuenta akycTHUecKof
TpaHcopMalm.

Tak kak a1 BOCTIPOM3BEeHHS BBICOKHX 4YacTOT Macca
AuparMel Ao/KHA ObITh BOSMOMKHO MeHblleli; To yBeJHUYeHHE
Kos(ppHIHEHTa aKycTHYeCKoil TpaHcopMalHi BO3MOXKHO JIHIIB
34 CYeT YMeHbllUeHHS MJOWAAH ropja pynopa. B nansom cay-
Yae OHO He MOXKET BbI3BATh YBeJHYEHHs HeJHHeHHLIX HCKarKe-
HHH BBHAY MaJjoil * BeHYHHBI TepefaBaeMOil HA BBICOKHX
4acTorax MouHocTH. KpoMme Toro, KpHTHYecKasi 4YacTota Bbi-
COKOYacTOTHOro pynopa MoxeT ObiTh BhIGpaiia JOCTATOMHO
GONBLIOH, YTO TaKMe YMEHBIIHT HCKaMeHHS. ;

Hakowneu, nocneiHuM ycsioBHeM XOpOILIero BOCIPOH3BE-
JIeHHS! BBICOKHX 4acToT fiBjaseTcd Mauauiii oGbeM mnpeapynop-
HOH Kamepbl, oGecneyHBalONHA HYKHYIO BE&HYHHY YNPYroro
CONPOTHBJEHHA BO3AyXa B Heil, Beuay neGosbuliofi BesHYHHBI
aMILIHTY Il KoseGaHuil MoJABHMKHON CHCTEMBI HA 3THX 4acToTax
noJyueHHe KamMep MaJjoro o0beMa BIoJiHe peajbHo,
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Takum ofpasoM, H B OAHONONOCHOM pYMOPHOM TIPOMKO-
roBOpPHTE/IE TAKHKe COBepILeHHO MPOTHBONONOKHE TpefoBaHHA
npejbsBJifieMble K OCHOBHBIM 3JIeMeHTaM ero KOHCTpPYKIHH
1J15i XOPOLIEero BOCMPOH3BEIeHHA HH3KHX HJIH BLICOKHX YACTOT.

§ 3. MpuHumn nocrpoeHws
ABYXNONOCHBIX rPOMHKOroBOPHTENEH

BHe 3aBHCHMOCTH OT THNA OJHOMOJOCHOTO TPOMKOTOBOPH-
TeJisl IPH ero KOHCTPYHPOBaHHH NPOEKTHPOBULHKY NPHXOAHTCH
HCKaTb NYTH NPHMHPEHHS YKa3aHHLIX BeILUE TNPOTHBOpPEedHil,
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Puc, 73. Cxema paGorsl ABYXnoJocHoro rpOMKOroBOpPHTER:

V¥ — yepantens; P — pasgennTeaunuil duabTp; 8w —
BHCOKOYACTOTHL FPOMEKOIOBOPHTEAL; H. -4.— HHIKOYICTOT-
HEA FPOMKOrOBOPHTEAL; [T — noMewleHHe

Takoil nyTs, kak nokasasa npakTHKa, Beerjia MPHBOJMUT
K HeOOXOAHMOCTH CHHIKaTh TPeGOBAHHS HA KAYeCTBEHHBIE NOKA-
3aTesqH rpoMKoroeopuTtens. Buxol M3 nonomeHus Obi1 Haii-
A€H TOJNBLKO MPH Mepexojie K C0MHBIM H3JyYalouHM cCHCTeMaM,
COCTOSILUMM H3 psifla ChelHaJH3HPOBAHHEIX T'POMKOTOBOPH-
Tenell, HOCAUMX obliee HasBaHHe MHOTOMNOJAOC H B X,

B kunortearpanbuoii annapatype umpokoe npHMeHeHHe
Hallilh IBY XM OJOC HB € FPOMKOrOBOPHTENIH, HauOoee
Y/a4HO COYETAIOIWHE BHICOKHE KaYecTBEHHBIE MOKa3aTe H ¢ Tex-
HHYECKHMH, SKOHOMHYECKHMH H 3KCIJyaTalUHOHHBIMH Tpefo-
BAHHSAMH.

JlByxnonocHelit  rpoOMKoroBopHTeNb NpelcTaBisieT  coGofi
coueTanHe JBYX rpoMKoroeopHTesiefi (puc. 73).

Ilepeuiii 3 HHX NpHCNOCOGIEH K BOCTIPOU3BEACHHIO TOJLKO
HH3KHX 4YacTOT BIJIOTB [0 H3BecTHOi, 3apaHee BuIGpaHHOI
paHHlbLl H He npHcnocoGAeH K BOCTIPOH3BEIEHHIO BHICOKHX
4acror. Takoil rpoMKOroBopHTElb IPHHATO HA3KLIBATE H H.3 K O-
YaCTOTHBW M.
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Bropofi rpomkorosopuTtens, Haofopor, npeaHasHaueH A
BOCIIPOH3BENEHHA TOJBKO BLICOKHX YacToT, HAYMHaA ¢ Bhl-
GpaHHOH rpaHHLbl, H He PAacCYHTAH HA BOCTIPON3BENCHHE HH3-
knx wacror. Ilostomy ero naswiBaior BeICOKO@aCTOT-
H Bl M TPOMKOTOBOPATEJIEM.

Baxno npaeunbno BwGpaTh paGouylo nosjocy KaxIoro
H3 rpoMKoroeopuTeJieil. Tak, an1s HH3KOWacTOTHOro rpoMKo-
FOBOPHTENS FPAHHYHBIMH YacTOTAMH SIBASIIOTCH, ¢ OAHOMN cTo-
pOHBI, HAHHH3IIAA YacToTa BOCMPOH3IBOAMMOro JAHANA30HA
HacToT, a ¢ JApyroH,— uactota pasjenenusi, [Ins Bbicokouac-
TOTHOrO IPOMKOrOBOPHTENsl HHMKHell uacToToll siBAsieTcs wvac-
TOTa pasjefeHHs, BepxHeil — HAMBHICIUAS BOCTPOH3BOAHMAS
YacToTa.
¢ HanoMuuM, 4to rpanuuible YacToTel Beell MOJOCH YACTOT
CJELyeT BeiOHpaTh Tak, 4To0bl HX NpPOH3BeJEeHHe COCTABJAJO
400 000 —+- 650 000. B stom cJyuae oGecneuHBaeTcsi NPABHb-
Hasi Ha cayX GanaHCHPOBKAa COOTHOLUEHHS HH3KHX H BBICOKHX
HacTOT H He NPOHCXOAHT HapylueHusi TemMGpa nepejlaBaeMoro
IPOMKOrOBOPHTe/IEM 3BYKOBOrO MaTepHaJja.

Hacrora pasgenenns ofimas 415 0GOMX TPOMKOrOBOPHTe-
Jefl BuIGHpaercst Takoil, uToGbl CpelHHe MOWHOCTH NepeaBa-
EMOT0 3BYKOBOrO MarepHana pacrpelefiiiick Mexay HHMH
NPHMEPHO OAMHAKOBO. 3TO YA0GHO A4S NPOEKTHPOBAHHA
FPOMKOTOBOpHTeJ/IeH, TAK KAaK OHH MOTYT GhiTh BuiOpaHbl OfH-
HaKoBoil MowHocTH. KpoMe Toro, npu TakoM BriGope YacTOTHI
pasjesieHds NpakTHYECKH MepecTaeT OhTh 3aMeTHRIM 3(peKT
PasfieIbHOCTH 3BY4YaHHsl HH3KOYACTOTHOrO H BHICOKOMACTOT-
Horo rpomkoroeopurenell. [Ilocnenwee Beckma Bamuo, HGO
3ameTHasi Ha cayx paGota J0GOro H3 HHX Pe3Ko CHHKAeT 00-
lilee BrieyaT/eHHe OT KauecTBa 3BYKOBOCIPOHM3BeAeHHSI YcTa-
HOBKH, HEeCMOTpsl Ha (pOpMaNbHO XOpOUIME XapaKTepHCTHKH.
[na coBpeMeHHHIX [BYXMOJOCHBIX rpOMKOroBopHTeNeil npH-
HATO YacTOTY pasjeneHis BuiGHpaTh B npenenax 500—1500 ay.

§ 4, PaspenuTennhoie QHALTPI

Becbma Bakno oGecneduTb nojseleHHe K BLICOKOYACTOT-
HOMY H HH3KOYacTOTHOMY TPOMKOrOBODHTEJISIM CTPOre onpe-
AeIleHHOH MOJIoChl 9acTOT, TO €cTh MPABHABHO pacnpefeNHTh
MOILHOCTH MNOJABEeNeHHOTO CHrHana. :

Kpome dyHKuHH pasfenenus ycTpoiicTBo, Hocsllee Ha3Ba-
HHE pasfie/IHTeIbHOro (pHAbLTpa, AO/KHO 3alHaTE 0fa rpoM-
KGFOECIIJHTEJIH OT CHrHana, 4YacToTa KOTOpOro JIeXHT BHE pﬂ-
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Godeil noJock YacTor. Tak, HanpuMep, NpH NONaAaHHH HU3KO-
4acTOTHOTO CHrHaja B BbICOKOYACTOTHBI TPOMKOrOBOPHTE/Nb
MOMHMO TMOSIBJIEHHS GOMBIUHX HCKaMeHHIi BO3MOMKHO MOBpEX-
IeHHe NOJABHMHON CHCTeMBl.

[pocreiiumm cnoco6oM samuTsl BHCOKOUACTOTHOrO I'POMKO-
rOBOPHTENS OT MONajaHHA HH3IKHX 4acToT SIBJISeTCH BKJOYe-
HHE €ro Yepes eMKOCThb napaJulejbHO HH3KoYacToTHoMy. Besn-
YHHAa EMKOCTH KOHJeHcaTopa noiGHpaeTcs Tak, 4ToObl eMKOCT-
HOE CONPOTHBJTEHHE CTAHOBH/IOCH Ma/IbIM Ha YacToTax, He omac-
HbIX JJISl BRICOKOYACTOTHOH TMOJIOBKH.

[Ipoctbie cxeMbl pasaenHTe/bHBIX (PHABTPOB NpeicTaBaeHsl
Ha pHc. 74. HuskovacTtoTHuil FPOMKOroBOpPHTEJL (pHe. T4, q)

L
D= O -D——.r N
-L i Mo fraf Y,
=) [ T e )
Brad = r =
3 —F——3
L &g -«
Ced ) e
a (i
Pic. 74. Cxemsl nmpoctefinx pasfentensHsix

puaLTpoB:

@ — NOCICAGDATEABHOND; § — NapaniessHoro

JalUyHTHPOBaH nNapajiefbHO BKJIOYeHHBEIM KOHAEHCATOPOM;
BBICOKOYACTOTHBII — Mapa/elbHo  BKJIIOYEHHBIM  JpocceseM
Tak Kak rpoMkoroBopuTesH BKmioUeHb nocJeoBaTenbHo,
TO H (PHIIBLTP HOCHT Ha3BaHHE MOCAE 10BATEJdbHOT O.

Ha pric. 74, 6 apoccens BKiouen nocae10BaTeIbHO ¢ HH3KO-
9aCTOTHLIM IDOMKOrOBODHTEJIEM, KOHJEHCATOP — ¢ BhICOKO-
YacToTHeM. I'poMKorooprTes s npu stom BKoYaloTes napas-
MeJBHO, a (MALTP HOCHT HasBaHWe NapaJddeJbHOT o,

Kak n3sectno, npu uamenennu uactoTw emKocTHoe conpo-
THB/IEHHE KOHJEHCATOPa H HHAYKTHBHOE ApOCCeNsi H3MeHsi-
fOTCA NpAMO MNpPOTHBOMOJIOXKHO ApYr aApyry. C yBemnuenuem
“acTOThl EMKOCTHOE CONPOTHB/IEHHe KoHAeHcaTopa mnajaert,
a4 HHIYKTHBHO® COMPOTHBJEHHEe Jpoccensi yBeaHYHBaeTcH.
[Mostomy, ecam paccmatpusate myTh MPOXOKAEHHA HH3KHX
1 BLICOKHX 4acToT Yepe3 (hH.AbTP, H30OpaKeHHbll Ha pHc. 74,6,
TO MOXKHO CPasy yBH/eTb, YTO HH3KOYACTOTHBIN TPOMKOrOBOPH-
Telb 3aliMileH OT BhICOKOYACTOTHLIX KoJeGaHHil nocjenoBa-
TEJIBHO BKJIIOYEHHBLIM JPOCCENeM, a BbICOKOYACTOTHEIN POMKO-
FOBOpHTENb  OT HH3KOYACTOTHLIX KosmeGaHHii — mocaenoBa-
TEILHO C HHM BKJIIOYEHHBIM KOHJ/IEHCATOPOM.
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[MpocTefimne GUALTPHI NPHMEHAIOTCH CPABHHTENBHO pPEikKo,
oOBLIMHO ANf annapatrypsl HeGoabluofi MowHocTH (He Gojee
10—12 em) ¥ B Tex cayuyasix, Korjia ocob0 BaXKHOe 3HAYeHHe
HMewT H]]‘DCTOT&, JIEFKOCTE H JellleBH3Ha BCEX JIEMEHTOB
(HanpHMep, nMopTaTHBHBIE KOMIIEKTEI).

Jns yctaHOBOK ¢ GoJbluelt MOIHOCTBIO - HYXKHBI H Gosiee
HafleXHble (QHALTPE — HX CXeMa YcJoxHAeTcs AoGaBjieHHeM
MOTIONHHTENbBHBIX KOHAEHCATOPOB H eMKocTel (pHc. 75).

B stHx ¢HabTpax HH3KOYACTOTHLII TIPOMKOrOBOPHTEb
3alHIeH OT MONajaHHsl BLICOKHX YacToT MNoc/eloBaTesbHo
BRKJAKYEHHRM JpOoCcCeneM H NapanelbHO BEAOHEHHBIM KOHIEH-
catopoM. [Ins 3amMTel BBICOKOYACTOTHOrO TPOMKOTMOBOPHTENS
NnocJeloBaTelbHO ¢ HHM BEJIOYEH I{DIIJIEIICETEP, d I'IHFIH.I]JIEJTB‘
HO — JpPOCCeib.
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Pue. 75. OfbluHo npuMeHseMble cXeMbl (HALTpOR:
@ — nocAcoBaTeALHOTO; 6 — napanneaLROND

Takue cxeMmsl MoJyuHs H IUHPOKOe pacnpocTpaHenue, Tak
Kak Hapsaay ¢ OTHOCHT&JBHOH MPOCTOTOH OHH HMeloT XOpollHe
KayecTBeHHble Nokasatend. Bojsee caoiuble cxeMsl (PHILTPOB
He NMPHMEeHSIOTCS, NOTOMY YTC MOMHMO I'POMO3JIKOCTH M AOpo-
FOBH3HBl CYIIECTBEHHLIM HX HEMOCTATKOM SBJAETCS BO3MOXK-
HOCTh BO3HHKHOBEHHS HCKaMeHHil H3-3a HecTaOHJBHOCTH pa-
GOThI, YXYILAOWHUX 3BYKonepenady.

KavectBo pasgeantensHoro GHAbTpa onpeiensieTcs nNo ero
YACTOTHEIM XapaKTePHCTHKAM, YKa3wlBAIOMIMM, B KaKoH Mepe
ofecrieveHo pasjeneHHe M0JBOAHMOII INHPOKON noJsockl Yac-
TOTHI.

YacTorHble XapaKTepHCTHKH NOKAa3LIBAIOT BhipaXeHnHoe B Jie-
uHGenax ocnaGnenHe ToKa (HJH HanpsikeHnHe) NpH Npoxoije-
HHH CHTHaja OT BXoja (uAbTPa K BBIXOLY COOTBETCTBY ICIIErO
KaHana. XapakTepHCTHKM cTposiTcs Ha rpadmke, no ropH3oH-
TaqbHOH OCH KOTOPOro OTK/AaJbIBA€TCH YacToTa, a no BepTH-
KaJbHOH — moaydeHHoe 3HadveHHe ocjabnenHs B JellHGenax.

XapakTepHCTHKa COCTOMT H3 JBYX KPHBLIX, OHA H3 KOTO-
PbIX YKasbiBaeT ocjaleHie BHICOKOYACTOTHBIX CHIHAJIOB B HH3-

120

KOUAaCTOTHOM Kamnane (MAbTpa, Apyras — ocjabieHHe HH3KO-
4aCTOTHRIX CHTHAJIOB B BLICOKOUACTOTHOM KaHane (pHc. 76).

YacToTa, COOTBETCTBYIOIAs TOYKe MNepecevyeHHsl KpPHBLIX
oGOHX KaHaJjoB (UJIbTpa, Ha3bIBaeTcd 4acTOTOH pas ae-
7 eHH A, TAK KaK OHa fIBJIsSIeTcA IPaHHYHOi MexK1y pabouHMH
ANanasoHaMH YacTOT BHICOKOYACTOTHOrO H HH3KOYMAacTOTHOTO
rpOMKOroBOpHTeJIeil.

Touka mepeceyennsi ofeHX KPHBHIX JeKHT Ha 3 06 HHXKe
ypoBlsi B pabodeM JHANa3oHe 4YacToT, TO eCTh K KamaoMy
H3 rPOMKOrOBOpHTeJieil Ha uacToTe pasjiefieHHs NOABOAHTCH
TONBKO NOJOBHHA OT 00uiei MOUHOCTH, OTOHPaeMOil OT yCHJIH-
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Puc. 76, HacrotHana xapakTepHCTHKA pasienHTensHoro
¢unpTpa (Ha axTHBHOIN Harpyake)

tensi. Oanako, TaK KakK Ha 3Tof 4acToTe ofa rpOMKOroBo-
puTenst paboTAIOT OAHOBpEMeHHO, ofiuas H3 Ty yaeMas aKycTHYe-
cKasi MOIUHOCTb He MeHsieTcdl H paBHa NOJHOH MOUWHOCTH Ka-
HaJa 3BYKOBOCTIPOH3BeJIeHH .

M3 npusefenHbix Ha pHc. 76 KpHBBIX BHJIHO, UTO ocjae-
HHe YacTOT B NPHJEraiolyx APYT K APYry yuyacTKax xapakre-
PHUCTHK MNPOMCXOAMT nocTenedHo. CKopocTh craja xapakre-
PHCTHK B MoJoce (PHABTPAlUHH Ha3biBaeTcs KPYTH3HoOH
cnmapa.

KpyTHsua cnaja xapakTepHayeT, B Kakoil Mepe Kablii
H3 Y3KOMOJOCHBIX TIPOMKOrOBODHTeNeHl KaHaja 3arpyxaercs
YaCcTOTAMH, He BXOJASAIHMH B ero pabouyio nogaocy.

Beanuuna KpyTH3HBLl Cllaja OlLUeHHEAeTCH KOJHYEeCTBOM
feuuGen Ha OKTaBy* HHMKE HJIH Bblllie YacTOTHl pasfieleHus,

* OkraBoil NPHHATO HAa3LBATH ABOMHHOE H3MeHeHHe YACTOTH (B CTOpOHY
YBEAHYEHHA WA yMeHbllenns). Tak, na prc. 76 yacToThl, Ha KOTOPLIX OTMe-
yaerca ocaalaenne, GyIyT paBHLl MOJOBHHE YACTOTH AejeHHA MAH Asofinof
BEJHYHHE ee! NpH ,fp = 800 ay; f; = 400 ay; fp = 1600 2y.
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TO ECTL NOKa3nipaer BENHYHHY ocnabieHus CHrHANOB, YaCTOTHI
KOTOPBIX JIeXKaT 3a npejielaMl HOMHHAALHOI NONOCH KaXJI0To
Y3KONOJOCHOI0 rpOMKOrOBOpHTENs (Bhillle — IN89 HH3KOUYAC-
TOTHOrO, HH¥e — AJfA BBICOKOYACTOTHOTO).

KpyTHana cnaza 3aBHCHT OT cxeMul pasfenHTeNbHOro
puabtpa. Tak, ans QuAbTPOB, cXeMa KOTOpHIX mNpHEeleHa
Ha puc. 74, KpyTH3aHa cnaga coctasasier ot 4 1o 5 96 Ha ok-
TaBsy ; Anf (PHALTPOB, YKa3aHHbLIX Ha pHc. 75,— ot 9,0 1o 14 96.

Pacuer (MabLTPOB NpOH3BOAHTCA NBYMA MeTOHaMH, OGIIHM
YCIOBHEM JINA HHX SABJSAETCA NpPeanooeHwe, YTO BRIXOJAR
€ro H.-4, H B.-4. Ka”Hanop HATPYMEeHW OJHHAKOBLIMH MO BEeJH-
YHHE aKTHBHLIMH COMPOTHBJAEHHSMH, PABHLIMH HOMHHAJLHOMY
CONPOTHBJIEHHIO FPOMKOrOBOPHTeNEH.
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Puc. 77. UYacrornsie xapaktepHCTHKH pasgeni-
TeABHOro (PHALTPA ARYXMOJOCHOTO FPOMKOrOBO-
pHTEAA:

! — na akTHoHOR marpyswe; 2 — na peanunofl BarpyaKe
(roaoRKR)

TMepBmii MeTon pacyera onpefensier BeJHUHHY eMKocTedl
H HHIYKTHBHOCTeHl cxeMbl (HJALTPa, NPH KOTOPLIX KPYTH3HA
chaja nOCTOAHHA H TeopeTHueckH paBHa 9,3 06 Ha oKTamy,
HO (DHABTP HMEeT NOCTOSHHOe 3HAueHHe BXOAHOrO COMPOTHB-
NeHHs BO BCeM HOMHHAJIbHOM JHanasoHe 4acToT.

Bropoii meron pacyera, me MeHsfa B NpHHUHDE CXeMY,
no3possier HaiiTH Takue snadennst L u C, npH KoTopeix Kpy-
TH3Ha crnaja MakcHmanbhas (10 18 96 ma okrtasy). Omnako
BXOJHOE CONpPOTHBJAEHHe Takoro (uabTpa MeHsieTcst Mo Yac-
TOTe H TeM GoJblile, YeM Bhillle KpyTH3Ha cnafa. [TpakTHueckoe
HCMOJMb30BAHHE TaKHe (HALTPH HALIH NpH BeJHYHHE KpY-
TH3HbI cnafa 12--14 db.

B peanbnbix ycsaoBHAX 3BeHbl (MHABTPA HArpy»eHel cO-
NPOTHBJIEHHEM, KOTOpOe MeHseTcsl Mo 4acTore. 3T0 NPHBOAHT
K HeoOXOAHMOCTH MOcJie pacuera KOpPPEeKTHPOBATEL NOJYYeHHbIe
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snavenus L u C, poGusasick B cHcTeMe (PHALTP—TPOMKOIOBO-
pHTEJb BO3MOMKHO Oojee GJHM3KOro COOTBETCTBHA HacTOTHBIX
XapaKTEPHCTHK TeM, KOTOphie HMeeT 3TOT e (HIbTp NpH
Harpy3Ke akTHBHLIM conpoThBienHeM. EcrecTsenno, 4to camu
KpHBbIE CTAHOBATCA MeHee M1aBHLIMH, @ YacTOTa pasjeseHHs
H KPYTH3Hbl CNajJoB HECKOJBKO OTJHYAeTcid OT pacyeTHhIX
(puc. 77).

Ecau no KakuM-TO NpHYHHAM HOMHHA/bHOE COMPOTHBJIEHHE
OJIHOTO H3 TPOMKOrOBOpHTeell (HanpHMep, BLICOKOYAaCTOTHOIO)
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Puc. 78. Cxema paspenuTeasHoro kackaga annaparypws K3BT:
Pog: Py .y Pg.q — PEFYAATOPH YDOBNA CHPHAND, Dy g Pp .y, — GEALTPH;
OC — uent ofpatnoll ceasm; My g My 4 — GanaHcHHE MOCTH

CYLIeCTBEHHO OTJHYAeTcs, TO Ha BBIXOAE COOTBETCTBYIOUIEro
3BeHa (pHABTpPA BKJIOYAeTCH corJacyioumpil TpaHcdopMaTtop.

YeM poillie KpYTH3HA clajla XapaKTepHCTHK pasieHTeNlb-
Horo (QuabTpa, TeM YKe CTaHOBHTCA 0OJacTh COBMECTHOMN
paGOoThl BLICOKOYACTOTHBIX H HH3KOYacTOTHBIX I'POMKOrOBOpH-
Tesell, a caeloBaTesbHO, H pexHM paboThl Kamjoro obaer-
HaeTcH. STD NpHEOIHT K YVAYUILIEHHID KadYeCTEeHHRX MMOKa3a-
Teneil JIBYXNMOJOCHOrO IPOMKOrOBOPHTENS, CONPOBOMKAAEMOro
B TO e BpPeMf YCJAOKHeHHeM H yaopoxauneM ¢uabtpa. Ilo-
3TOMY BbLIGOp cxeMbl (HALTpa cBfizan ¢ OOIMMH TpebopaHH-
HMH, I][JEﬂ'bﬂBﬂﬂEMthH K KOMIJMEKTY 3BYKOBOCIPOH3IBOAA-
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el anmnaparypsi, KOTOpLle OMpeeasIOTCA MECTOM ee NpHMe:
HeHHS.

TMotpeGrocTb peasH30BaTh MOJOKHTEbHLIE KAYeCTBa Cy ke
HHSl MOJOCH COBMECTHOH pafoTel 3BeHbEB JBYXMOJOCHOTrO
FPOMKOrOBOPHTENIA MpHBENa K NpakTHYeCKOMY HCMOJbL30BA-
HHIO ellle OJHOro cnocofa pasjeneHHs WHPOKOMOJIOCHOIO CHI-
HaJja.

B aToM caydae BMecTo oGeiuHoro LC-(puabtpa, BKIIOYaEMOro
Ha BEIXOJle LUHPOKOMNOJOCHOTO OKOHEYHOrO YCHJAHTENd, pasje-
JHTENBHBIH (HABTP BKJIOYaeTcsl HA nepexofe Mex1y npepa-
pHTEJIbHBIM YCHJIHTEJIEM H OKOHEYHBIMH Y3KOMOJOCHBIMH YCH-
JHTEAAMH.
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Puc. 79. Yacrotiisle XapakTepHCTHKH puaetpa K3BT (1)
H obsidHoro (2)

Takoli cnoco6 pasfeneHHs NOAYYHA HasBaHHe cnocoba
ABYXTIONOCHOTO BOCTMPOH3BeJIeHHS] 3BYKa H BNepBbie B KHHe-
MaTorpaguu Obil BHeApeH B npaktuky B Coperckom Coiose
B annapatype tuna K3BT.

Ha pue. 78 nsoGpamena cxema ¢uabrpa K3BT, Hocsamero
yie OGosee NMpaBHAbHOE HA3BaHHE pas3feHTEJbHOTO KackKaa.
Cpesanne nepaGoueil oGaacTH YacTOT NPOHCXOANT 3a cuer
(pHABTPOB Py, H Dy ., CTOSMUIHX HA BXOAE PA3feNHTe/NbHBIX
KacKaos, n konfencaropoB C # C' B uensx oGpaTuoii cBA3H.

Hanuune nenu oGpaTHoll CBA3H ¢ BKAIOYEHHBIMH AcHMMeT-
PHPOBAHHEIMH GaJlaHCHBIMH MocTaMH My .q H M, ., peoctar-
HO-EMKOCTHOTO THNA MO3BOJSIOT NMONYYHTH YACTOTHYIO Xapak-
TEPHCTHKY KaJoro KacKala, KPyTO Majaioilylo Ha HacToTe
GanaHca MOCTOB.

Coueranue s1eMenToB cXeMbl ((PMALTPH H 0OpaTHAs CBA3L)
nofiobpaHo TakHM ofpa3oM, YTO XapaKTepHCTHKa Ha BHIXOJE
pasienHTe bHBIX KACKalOoB COOTBETCTBRYET XapaKkTepHCTHKe
(pHABTPa ¢ oueHb GOJBLIOH KpPYTH3HOH cnaja.
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XapaxTepHcTHKa pa3fieMTeNbHBIX KackaloB KOMMJeKkTa
K3BT nana na puc. 79, TaM e 1151 CPABHEHHSI NYHKTHPOM
MpHBEJleHa XapaKkTepHcTHKa ¢uabtpa LC.

Kpytisua cnama duaetpos K3BT gocturaer 18 6 ma
MOJ-OKTABBl, @ HA OKTABY MpPOHCXOAMT YiKe MOMTH MoJHOoe
3aTyxauHe cHrHana. [lpH TakMx XapaKTepHCTHKaX COBMecTHas
paGoTa BHICOKOYACTOTHOrO H HH3KOYACTOTHOrO IPOMKOrOBOPH-
Tesieii NpaKTHUECKH OTCYTCTBYET, TO €CTh KaKAblii H3 HHX
paGoTaeT B CTpOro onpefeneHHoll nojoce YactoT. 310 obcTOR-
TEJIBCTBO fIBJISIETCS OIHHM H3 YCJIOBHIT, 06ecnedHBAOIMX BHICO
KHe KauyecTBeHHmle NMokasatend annapatypsl K3BT. 7

Oanako yayuuenHe KauecTBeHHBIX MOKasaTesell B JaHHOM
caydae AoCTHraercs joporoii mewoii. KonnyecTBo oKomeuHbIX
yCHIHTeNell Bo3pacTaeT BABOe, COOTBETCTBEHHO pacTyT raGa-
PHTHl H CTOHMOCTB annaparypel. -

[Mporpecc B KoHCTpyHpOBaHHH YycHJHTesell, HOBbie cXeM-
Hble pelleHHd H YyJyullleHHe TPOMKOroBOpHTeNell No3BoaHJH
B HOBOM YHHQHUHDOBAHHOM psijle KHHOTeATpaibHON annapa-
TYPbl CepHH «3BYK» MOJYYHTh KauyecTBeHHbIE NOKAa3aTeNH Ha
ypoBtie nokasatesqeii K3BT u o1noBpeMeHHO coXpaHHTh BIIOTH
1o MoulHbIX KoMnJekToB («3yk 6 100») skoHoMHUHBI npHH-
MM OIHOMOJIOCHOrO YeHaelust ¢ LC pasfenHTenbHuIMH (HJIb-
TPaMH .Ha BBIXOJe H JBY XINOJOCHEIMH T'POMKOrOBOPHTEJSAMH.

Toabko B GosblUMX YHHBepcaibHuX Kommaektax K3TVY
MoutHocTsio 200 H 400 em B KaHane AAs KPYMHBIX KHHOKOH-
UEPTHBIX 3a/10B H 3a/10B MHOTOIE/IEBOr0 HA3HAYEHHA TPHHILMN
ABY XTIOJIOCHOrO 3BYKOBOCIPOH3BEJeHHs, HAauHHAA  CO BX0ja
MOIIHBIX OKOHEYHBIX YcHAHTesefi, ocTaBieH Ge3 H3MeHeHHH.
B nannom caydae ypenHyeHHe KOJHYECTBA OKOHEUHBIX YCHJIH-
Tejiell B TAKOM GOJIBILOM H CJIOXKHOM KOMILIEKTe He SIBJISeTcs
pelualomHM (PakTopoM B CPABHEHHH C JOCTHXKEHHeM TJIABHBIX
leJiel — MaKCHMAaJibHOTO Y/IOBJIETBOPEHHS! #ecTKHX TpeGoBa-
HHil K KAaYeCTBEHHLIM MOKA3aTeJiM KOMIJIEKTa H, B TepByio
ouepellb, MajocTh HeNHHelHEIX HCKaXKeHHil.

§ 5. AkycTuyecxoe odopmnexue
JABYXNONOCHBIX TPOMKOrOBOPHTENRH

JIBY X1IOJIOCHBIE FPOMKOTOBOPHTENH, KaK Mbl Y¥Ke YCTaHO-
BHJIH, NPeACTaBIfAIOT cO00MH B Y3KONOJAOCHBIX TPOMKOTOBOPH-
Tell — HHIKOYACTOTHBIA H BLICOKOYACTOTHRIM, KOTOpLIE TeM
HIH HHBIM MeToAOM o0beflHHeHsl B OOULYI0 KOHCTPYKUHIO.
Hs onucanna yerpoiicta rpomkorosoputeneii B’ ciiefyoueM
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naparpade Mpl yOeaMMcs, 4TO BHe 3aBHCHMOCTH OT KOHCTpY K-
THBHOTO pelleHHs BCero rpOMKOrOBOPHTENS ero Y3KOoNoJoCcHuIe
3BeHbA B KadJAOM cayyae sIBJASAIOTCA 3aKOHYEHHOH KOHCTPYK-
umedi, cnocoGHoll paGoTaTh H CaMOCTOSITEJNIBHO.

3a AaHTeNbHEIl NYTh PAa3BUTHS Aannaparypel 3BYKOBOIoO
KHHeMaTorpada OblI0 cO3ZaHO HEeCKONIbBKO THIOB aKycTHue-
CKOro oopMyeHHsl JBYXM0JOCHOrO I'POMKOrOBOPHTENS.

HuskovactoTHoe 3BeHo JABYX-
NOJOCHBIX rPOMKOroBOpHTE el
MaccoBoro mnpHMexenus (25-em u
ofHOKaHaabHule 50-gm KoMIJjek-
Tel) B KadecTBe aKYCTHYECKOro
oOpMAECHHSA HCNONB3YeT SUHK-
(pazonnBepTop. B npeamiaywmeit
rnase Mol MoApoGHO Ha 3TOM
BHJE O(pOpPMIEHHS OCTaHaB/HBA-

4TO ellle BHOoJHe YI0BJIETBOPH-
TeIbHbIE TeXHHYeCKHe KauyecTBa
(pasoHHBEpPTOpPa YAAauHO COYETAIOT-
Cfl ¢ 3IKCOJYAaTauHOHHO-9KOHOMI-
YecKHMH (Bec, ra0apHThl, Npo-
CTOTA).

B Gosee Moumibx HKOMMJeKTax
annapatypuel (90 n 100 em B Ka-
Puc. 80. Cxema akycruyeckoro HaJjle) KauyecTBeHHbIe TpeGoBaHHS
ofopM/ieHHA HH3KouAcTOTHOro  BLIXOAST HA MEpBOE MeCTO, OCTaNb-

FPOMEQrOBOpHTEAR: HbIE JOJIHHBI pellaThesl Npeneb-

I — npaupll sKcnoReHUNAALHBIR py- HO pasyMHO, HO He HAHOCHTE -

nop; 2 =— sumuK; J — dazouneepe-
HBIC OTBEPCTHIH

siBHbIH  yulep6 nepewM. Hu3ko-
YACTOTHLIE 3BeHbSl TAKHX IPOMKO-
FOBOPHTEJIeH B KaYecTse aKkycTHYeCKoro ohopMienHs HCNojib-
8YIOT NpfMble IUHPOKOrOpJkle 3IKCMNOHEHIMAJbHLEe PYNOpHI,
BCTPOGHHEIE B AHKH Ooabloro odnema. BuyTpeHunil oonem
AlUHKA 4Yepe3 JBa OTBEPCTHA, PaclooKeHHble CHMMETPHYHO
YyCTbiO pynopa, coollaioTes ¢ BO3AYXOM BlepeAHJeallero
npocrparcrsa (puc. 80). 2

H3 cxembl puc. 80 caienyer, uto B aHHOM caydyae NPOHCXO-
JAHT TOT e ppeKT (asoHHBepCcHH, KaK H B OOBIYHOM SLIHKe-
(hasoHHBepTOpE ¢ Tro/IOBKOil mpsMoro “Hanyuenus. Kowxeuno,
(PH3HUYECKHE Mpolecchl CYUIeCTBEHHO GoJiee cloXkKHB (Be MJIH
YeThipe roJIOBKH, pasMepnl fllHKa, HaaH4He pymnopa), HO
B pesyJbTare B onpefejednoil HavyanbHON 30He HH3KHX vac-
TOT BLIXOJHOE OTBEPCTHE pynopa H CHMMETPHYHO €My pacno-
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JHCEL, TMO3TOMY HANOMHHM JHIIB,
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JIoyKeHHEIe OTBEPCTHA AMIHKA paboTaloT, Kak cHudasiule H3aY-
qaTesn. _ ;

HI:II*C'.T.III'E.‘!.I.f TONBKO B MOLHBIX VHHBEPCAJIBHBIX KOMILJIEKTaX
K3TY ansi KMHOKOHUEPTHBLIX H MHOTOIENeBLIX 3aJ0B B Kade-
CTBE aKyCTHYeCKOoro OCI?D]}!'-'I.I'I'E'H}{H HH3IKOYACTOTHRIX 3BEHLEB
NOpTanbHBEIX M SajibHbLIX JABYXMOJOCHLIX IPOMKOroBOopHTEnell
Henonb3yeTcsl 3BYKoBasf KOJIOHKa®.

[lpumenenne Takoro THNa aKycTHYecKoro ofopMiaeHHs
BbISLIBAETCS HEOOXOAHMOCTBIO MOAYYHTE onpefeseHHol dopMbl
XapaKkTepHCTHKH HaNpapJeHHOCTH, pa3Hble A5 FOPH3OHTAJb-
HOM H BepTHKanbHOH njockocrell. OfHOBpeMeHHO 3TOT THN
aKycTHYecKoro odopMmaenHs no- :
SBOJISIET MpelenbHO COKpPATHTE
IMHPHHY B rAYGHHY HH3KOYa-
CTOTHOTO rPOMKOTrOBOpHTENA,
qTO BecbMa BaXHO 1Oaf CKpPBI-
TOr0 HX pasMellenHsi B apxu-
TEKTY PHO-CTPOHTE/IbHLIX  KOH-
CTPYKUHAX 3ana.

Ina KpaTKoro osHakoMie- ;
HHS C NPHHUKNOM paGoTel pac- g
CMOTPHM NpPHBEACHHYIO HA PHC.  pyc, 81, Cxema 3pykosofi KoJon-
8l cxemy 3BYKOBOH KONOHKH. ku (@) M ee xapakrepHcTHKa Ha-
B npoctefimenm cayuae stor THRO npapaennocti (6)
FPYNMNoBOro H3jay4atens co-

CTOHT H3 HeCKONBLKHX TOJIOBOK MPAMOrO H3NydYeHHs, pacrono-
JKEHHBIX BJOMb BEPTHKaNLHOH JUHHH TiepelHell CTEHKH 3aKpel-
TOro fILIHKA Ha HeOONBLLUIMX paccTOSHHUAX APYT OT Apyra.

Takaa nuweiinan rpynna uanydatenell oGnagaer pasHofi
HanpaBIeHHOCTBLIO H3JyYeHHsl B TOPH3OHTANBHON H BepTH-
KanbHoll naockoeTax. B ropusonrtanbholi naockocTH Hanpas-
JIEHHOCTE TPYNNBI FOJOBOK NPakTHYeCKH He OTJHYaeTcsd oOT
HanpaBJeHHOCTH OIMHOYHOM ronoOBKH 3TOTO e THma. B sep-
THKAJBHOMH MJOCKOCTH XapaKTepHCTHKA HANPaBAEHHOCTH CHJibs
HO oGOCTpsAeTcsl 3a cyeT WHTephepeHUHH H3NydeHHH OTHAENb-
HEIX rOJIoBOK, JleficTBHTeNBHO, MOKA ToYKa HaGMIONeHHs HaXo-
JHTCS HAa OCH BePTHKanbHOM LENnoYkH, TO NPH [OCTATOMHOM
yaanenHH OT KOJOHKH MOMHO NPHXOAANIHE OT OTAeNLHEIX
roJIOBOK KojiebanHsi CUHTaTh CHH(A3HBIMH, T@ ecThb CKJaalbl-

* 3ByKopule KOMOHHH (HAH, KaK WX oOOLNHO HAasHBAIOT, KOJIOHKH)
33 nocaefHee NeCATHAETHE H3-38 NPEHMYIIECTR NPOCTPAHCTREHHWX JAMa-
FPaMM HaNpARAEHHOCTH B BHAe WHPOKOro ASHKA HALLIH WIHPOKOE MpPHMe-
HeHHe A4 uesell 3pyKodMKalunn, ycnelno KONKYPHPYA H BHTeCHAS M-
POKONOAOCHEE PYMOPHEE FpoMKOrOBOPHTENH.

127



BAIOMIHMHCA H YCHAHBAIOWHMH Apyr apyra (puc. 81, 6). Ilpn
CMelleHHH TOUKH HalJioJenHs ¢ OCH NPHXOJAULHE B Hee 3BY KOBhie
Kose0aHua OT pasjHYHBIX IOJOBOK HMEIOT pasjiHuHbie (askl H,
CJIEJIOBATENIBHO, B TOH HJIM HHON Mepe ocnaGiasioT ApYr Apyra.
Yem na Goablunii yroa cMemeHa TouKa HaG/iONeHHS OT OCH,
TEM 3aMeTHee MpoABJAAeTCA HHTep(epeHIHsA 3a CYeT PasHOCTH
(a3 NPHUXOJANMX B Hee KoneSanuil.

ARaforHyHble XapaKTepPHCTHKH —~ HANPABIEHHOCTH MOLYT
ObITb MONYYEHBl H Y PYNOPHOrO rPOMKOrOBOPHTENs, BLIXOJHO®
OTBEpPCTHE KOTOPOro HMeeT (hopMY CHJLHO BHITAHYTOrO MpSiMO-
yrosibHHKa (CM. mpefipiAyumiyio raary). OfHAKO CyHecTBeHHEIM
HeJIOCTaTKOM ero OyJier ocTaBaThbesl GoJbluas oceBas rayGHHA
I'POMKOrOBOPHTENIl B CPABHEHHH ¢ KOJOHKOH H Heo6XOJHMOCTE
BCIO MOIHOCTD IPOMKOTOBOPHTENS pPeaJH30BLIBATB OJHOI,
B KpaiiHeM cjiyyae — JIByMf FoJIOBKaMH, TOrjla KaK B KOJOHKe
OHa pacnpejlesiAeTcsi MeK1y BCeMH roJIoBKaMH (X MOXeT GuiTb
MHOT0).

Crielyer 3aMeTHTDb, YTO B peaibHulX KOHCTPYKUHMAX KOJHYe-
CTBO TOJIOBOK B JIHHefHOM Psy, KOJHYECTBO PsjoB, OcobeH-
HOCTH pasMellleHHA TOJIOBOK B PAJY MOryT ObiTh pas/H4YHLIMH,
a BLIOOP 3THX codeTaHHil onpejgensieTcd TpeGOBAHHSAMH Ha BHJ
XapaKTepHCTHK HaNpapJeHHOCTH B FOPH3OHTaJbHOA M BepTH-
KaJbHOIl NJIOCKOCTAX.

Ecai 111 HH3KOYAacTOTHOTO 3BEHA JIBY XIOJIOCHOTO FPOMKO-
FOBOPHTEJISl B KHHOTeaTpanbHOH NpakTHKe NPHMEHSIIOTCS TPH
THNA aKkycTHYecKoro ohopMiaeHHs, TO AJS €ro BhICOKOYAcTOT-
HOro 3BeHA BHEe KOHKYDeHLMH, HauHHasi ¢ annapatypst K3BT
(1949—1950 rr.), HcronB3YIOTCA PYNOPHLIE TPOMKOrOBOPH-
TeJH HOpMasbHOro tHna. OAHako 3a 9TH rofibl caM pynop KoH-
CTPYKTHBHO NpeTepnesaj H3MeHeHHs, ONHCAHHEM KOTOPHIX Mbl
H 3aKOHYHM 3TOT naparpad.

Bosppamasice eile pa3 K npejpiaylieil riase, BCIOMHHM
0 HeNpHATHOH OCOOEHHOCTH PYNOPHOrO IPOMKOTOBOPHTENS —
oBocTpeHHe XapaKTepHCTHK HanpaBAeHHOCTH Ha BBICOKHX dac-
torax. Ilpu ontHmanbHoM BmiGope mapamerpos pymopa, mpH-
BOASIIHX K YBeJHYeHHIO ero rabapHTOR, NOCTOSHCTBO HANpaB-
JNIEHHOCTH YyJaeTcd nojjep:arbh ToabkKo 10 5—6 xey. Briwe,
C POCTOM HYacTOThl, XapaKTEPHCTHKA HanpaBjIeHHOCTH Henpe-
PBIBHO CYIKaeTcs.

[TepBriit MeTo GOpbOLI ¢ 3THM HeJIOCTATKOM, 0cOGO HenpH-
SITHBIM /151 BBICOKOYACTOTHOrO IPOMKOrOBOPHTEJ S, MpaKTHYe:
CKH Obl1 Hal/leH My TeM co3JjaHHa KOHCTPYKUHH C e K LI H O H H-
POBaHHB X, HIH MHOTOsiYeil KoB&bl X, PYyINopos.
CexkunoHHpOBaHHBII PYNOP COCTOHT H3 HEKOTOPOro KoJjHye-
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CTBa pYMOPOB HeGOMBIIHX pasMepoB (00LIYHO KBAAPATHBIX
C pasMepom BeixoAHoro oreepetHa 2020 cu), coelMHEeHHBIX
BMECTe ropjamMe H ycTesAMH. [lpu stoM ocH HX oKasmBaioTcs
PA3BEPHYTLIMH B NMPOCTPAHCTBE pacXOAAHMCH nyykoM. Tak
KaK 15 OKPYIKaIOlero pynop npocTpaHCTBa BHIXOAHOE OTBep-
CTHE SIBJSIETCH BTOPHYHBIM H3JAydaTeseM, BO3OYMHAAIOUIHM
SBYKOBYIO BOJIHY, TO CEKUHOHHPOBAaHHMI pynop siBasietcs
FPYNIOBLIM H3JyYaTe/eM, COCTABJAIOMHE KOTOPOro pacnoo-
KEHBL 110 MHOTOTPAHHHKY, HMHTHPYIOUIEMY YacTb ciepHyuecKod
NOBEPXHOCTH.
o«
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Puc. 82. ¥riosas wHpHHa anarpaMmul HanpasJeHHOCTH
CEeKUHOHHPOBAHHOrO pynmopa:

@ — ¥rAopan WHPHED OCHORHOR YACTH AWarpaMum; 2, &, 4. 5, 6§ —
YHCAO0 AYCEK

XoTAl H3ayueHHe Kaw ol sveiiku CEeKIHOHH POBAHHOrO
pynopa u ofocTpsiercsl ¢ POCTOM YacToThl, o6uias cyMMapHas
HanpaBJeHHOCTb €ro OcTaeTcs WHPOKON M onpejeasieTcs npo-
CTPAHCTBEHHBIM YTIJIOM Beepa ocefl.

Ha puc. 82 ana nosicuenns ckasaumoro NpHBEJeHbl Teope-
THYECKHE YaCTOTHLIE XapPaKTePHCTHKH 3aBHCHMOCTH HanpasJeH-
HOCTH OT HHCJA AY€eK B MJOCKOCTH, cojepikauieil Beep oceil.
OcHoBHas 4acTb JAMarpaMMbl HANPaBJIEHHOCTH, TO ecTh yroda,
B TpeleNax KOTOPOro 3BYyKOBOe JaBjieHHe YMeHBIAeTCHA He
Goqiee 4eM BJBOe, BHaYa/e 060CTPSieTcs 3a cueT HHTEpdepeHUNH
H3My4eHHA OTAGJBHBIX s4eeK, MOCJe HEKOTOPOro MHHHMYMa
BHOBb pACLIMPACTCA i OCTaeTcd noctofHHol, Bennuuua yrio-
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BOfl IHPHHLI H3AYUeHHs B 3TOil 4YacTH 4acTOTHOro IHanasoHa
3aBHCHT TOJBKO OT YHCNA fiYeek, TAK KaK H3-332 3a0CTPeHHOCTH
XapaKTepHCTHKH KaaoH sa4efikn HHTepdepeHUHOHHbIE SIBJe-
HHS CTaHOBATCA KpaiilHe He3HauHTe/bHBIMH H LIHPHHA CyM-
MapHOH JHarpaMMbl oOnpelefieTcd TOJNBKO pacXOXKIAEHHEeM
oceii sveek.

Ha puc. 83 naoOpaxensl JBY XN0J0OCHLIE FPOMKOTOBOPHTENH
30A-9 (komnaext K3BT-3) u 30A-3 (komnaekt KYCY-52).

f...--' F

Pue. 83. [Isyxnofociiie rpoMKOroBOPHTENH € CeKUHOHHPOBaHHBIMA
B.-u, pymopamn 30A-3 (a) u 30A-9 (6)

B nepepom npumeHeH ceKUHOHHPOBAaHHGLII pynop H3 JABeHa-
AuatH (3 4) saveek, Bo3CyxaaeMplil AByMA rojoBkamun [A-13
yepes V-o0pasuyio ropJaosuny. Bo BTOpoM rpoMKoropopHTese
Y BLICOKOMACTOTHOrO pynopa 4ucjo sideek wectb (2x 3), H pos-
Gy»aaercsi OH OAHON rosoBkoii Toro xe tTHna. M3 puc. 83
MOHATHO H KOHCTPYKTHBHOE HCMNOJMHEHHe CEKH}{GHHPOBHIIHHK
pYNopoB, BecbMa CJOXKHOe H TPYAOEMKOe,

B uenom psjae cayyaeB Ansl aKyCTHYECKHX MPOLECCOB MO-
ryT OBLITH HCMOJNB30BAHE TE MHKe 34KOHBI, YTO H On8 ONTHKH.
B wactnocTH, pacnpocTpaHeHHe 3BYKOBHX BOJIH ¢ BIOJHE J0-

130

e

g

CTATOYHBIM JI1l MPAKTHYECKOrO HCMONBL30BAHHS NPHGIHMKEeHHEeM
NoJYHHASTCA 3aKOoHAaM I‘EDMETPH‘[ECK(Jﬁ OINTHEH.

Hcnonbays 3Ty aHanorio, y:e JaBHO JesiafH MONBITKH
HCNONB30BATE AKYCTHYECKHE JIHH3bI B TeX e UeJfAX KOHIUEeH-
TPAUHH HJH pacceHBaHHA 3BYKOBON 3SHepPrHH, B KaKHX 3TH
JIHA3L MPHMEHAIOTCS B ONTHKe. B yabTpassykoBoil Texnuke
TaKkHe JHH3b NPHMEHAIOTCS AaBHO (Ha YacToTax Beille 20 kay).

[TpuMeHHTENBHO K CABILHMOMY JHanasony vuactor (or
3—5 Key W BHIE) NpPaKTHYECKH I HHTEpeC NpeiAcTaBAsI0 HC-
NOJAL30BAHHE PACCEHBAIOUMX JIHH3 KaK cnocoba pacliHpeHHs
XapaKTepHCTHK HaNpaBJeHHOCTH BLICOKOYACTOTHEIX [POMKO-
roBopHTeeii.

Puc. 84. Tunm 3sykopsix Auns:
a4 — MAaCTHHYATaA runepboandeckan; & — nephopHpopannas UHAHHAPHIECK AR

[IpakTHYeckH ocyuiecTBaeHHble KOHCTPYKLUHH TaKHX JIHH3
(prc. 84) oGecneunpann HeoOXoAMMblE KadyecTBeHHble pesyJib-
TaTel, HO B MPOH3BOJACTBE OKasbiBaJHCh GOJIee CJIOMKHBIMH, YeM
CEKUHOHHPOBAHHEIE PYNOPLI, H MO 3TOH MpPHYHHE He HAULIH
[WHPOKOro npHMeHeHHs .

HM3yuas npakTHKy Hcnosb3oBanus KHHOTEaTpaJbHBIX ABY X-
nojocHeix rpoMKoroBoputedieil, b. I'. Beakun o6patua Buuma-
HHE, YTO B pealbHbIX YCJOBHAX NpPEXIe BCEro BaXHO HMETh
PaCLIHpeHHbIe H MOCTOSIHHBIE XapaKTePHCTHKH HanpabjeHHO-
CTH B rOPH3OHTANBLHOI MJIOCKOCTH. ITO onpeeseTcs 0cHOBHLIM
TPeGOBaHHEM K cHCTeMe 3BYKOBOCIPOH3BEACHHS! (oHOrpamm
KHHO(PHIBMOB — ofecrnednTs PaBHOMEpPHOE MNOKPLITHE NPSIMON
3BYKOBOIi 3Heprueii, 1o ectb sHeprueii or rpoMEOroBopHTeNEi,
BCIO Naolanb 3puTenbCKHX MecT. IlpH Takom TpeGoBanuu
Y3Kaa BepTHEankHaA HAlpaBAeHHOCTL Jaie HenarebHa.
B zanax, umeommx GaNKOHBI, NPHMEHSIOTCS MOULHBIE KOM-
[JIEKTEl, B KOTOPEIX BLICOKOYACTOTHOE 3BEHO HMEeT He MeHee
ABYX IPOMKOrOBOpHTeJeH H WIHPOKHe BepTHKANbHbLIE XapaKTe-
PHCTHKH HanpaBJ€HHOCTH B Ka/OM H3 HHX ONATb HE HYMKHbI.
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Onupasick Ha clejaHHbie BeiBOMbI, Denkun paspaboran
METOJMKY pacderTa H NPefIoikHJ KOHCTPYKUHIO mpocToif pac-
cenpaioledl JHH3L, KOTopas OhICTPO BLITECHHAA H3 NPOH3BOA-
CTBa CeKUHOHHPOBAHHBIH PYyTIOP.

PaccMoTpuM NpHHIHMN paboThl H YCTPONCTBO TaKOH aKycTH-
uecKoil JHH3BL. Panee Mbl yKe YCTAHOBHJH, YTO PYHOpHbIMH
rPOMKOTOBOPHTE/1b HA BBICOKHX YACTOTAX H3JIY4aeT 3BYKOBYIO
BOJIHY, (DPOHT KoTopoii BONH3H €ro YCTbf, TO €CcTh BbIXOAHOrO
OTBEPCTHA, MJOCKHH.

B rtakoil BoJiHe 4acTHIlL BC3JYXa, HMelllHe O1HHAKOBLIE
amnautyay u dasy konebanuil, pasMewialoTcsi Ha MJOCKOCTH,
: nepreHHKy IApHOH aKyCcTH-

78 yeckoil ocH pynopa, a cae-

e L JIOBATeJIbHO, 3BYKOBbIe BOJ-

= el Hbl PACTIPOCTPAHSIOTCS BO/b
== =S jee,

e % <) Ecan Ha nyTH Takoli BOJ-

g Hbl MOCTABHTL JIHH3Y, CO-

10 KOCO
Puc. 85. Cxema (a) 1 npuHuin paGoTs cTosillyio H3 pald KOC

(6) naockonapanienbHoll paccenBaio- NnocTasJeHHslX [JIACTHH, TO
wed JHH3bE BLIXOAALLAA H3 pynopa 3BY-

1B — Najaioman NAOCKAA ROAHA HA BXDAE KDOBAA BOJIHA  BRIHYMXKIEHA
A e v doxue munsw  PONTH PsZi KaHan0B, 06paso-

BAHHBIX CMEXHBIMH IMJ1ACTH-
HavH, H TOJBKO MOCJe 3TOr0 OHa CMOXEeT MonacTe B OKpY-
aiollee npocTpaHcTeo (pHc. 85). v

[laMsa nyTH, KOTOPLIl NPOXOAHT 3BYKOBOIH Jy4 B KaHanje
JIHH3KI, 3aBHCHT OT YrJia HAKJOHA NJAacTHH — OHa TeM OoJblie,
yeM OoJibllle STOT YTOJ.

BesiencTRHE 3TOrMO MNocsie JIHH3bLE 3BYKOBas BOJHA H3 MJoC-
Koil npeBpauaeTcs B UHJHHAPHYECKYIO, TO €CTh B TAKY IO BOJHY,
y KoTopoii B ropH30HTAJbHON NJOCKOCTH cHH(pasHo Koaebiio-
UHecs YacTHILI BO3AYXA pacnosaraloTcsl yMe He Ha MNJIOCKO-
CTH, a Ha OKpYyHOCTH. Takoe H3MeHeHHe (PPOHTA BOJIHEI
COOTBETCTBYET M3MEHEHHI0 XapaKTepHCTHK HanpaBieHHOCTH,
W yros M3JyueHHs YBeJHUHBAETCSl NPH nepexofie OT MJIOCKOMH
BOJIHBI K IHJHHAPHYECKOH.

JIna Kaxpoit JHH3BL CYLIECTRY T NpelefibHOe 3HaYeHHE YIia
H3JY4YeHHsi, BeJHUHHA KOTOPOro CBfi3aHa ¢ pasMepaMH yCTbs
pynopa M napaMerpaMH caMOH JHH3BL

OrpaunuteHde H3Jy4aeMoro yrja CBf3aHO TaKike H C He-
BOSMOMHOCTBIO CHJIBHO HAKJOHATb njacTHHel. M3  cxeMbl
pHe. 85 BHAHO, UTO ec/iH MJACTHHY OYeHb CHAbHO HAKJOHHTB,
TO BCSl 3BYKOBasA BOJHA Tajaer Ha ee nopepxuoctb. [lpu sToM
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MPOHCXOAHT OTpaselne ee o6paTHO B Pynop, a CKBO3b JHH3Y
MPOXOAHT TOALKO He3HAYHTE/NbHAS ee YacTh.

Tak Kak B TaKoil JHH3e BXOJHOe H BBIXOJHOE OTBEPCTHA
MJOCKHE H pacnoJiaraloTcsi napajjenbHo JAPYr APYry, To OHA
HaspiBaeTcsi mJaocKonapaagdenbHOH paccedn-
BawlleHl aKycTHYecKol nuH3OIM.

Puc. 86. BricokouactoTHnii pynop 5A-8 ¢ auuaod

Ha puc. 85 npusenena oana u3 nepmuix Mogesefl aHHSH
C pYynopoM, npHMeHfeMuIX B rpoMmkorosophTene 30A-3. Kak

BHIHO H3 3CKH3a, /JHH3a COCTOMT H3 [ABYX MeTajjHYecKHX
CTEHOK — BepXHell H HHX-

Heil, MeXJy KOTOPhIMH BBa-
PeHbl MJACTHHBI.

Ilo orHowenuio K ocH py-

nopa " JHH3a CHMMeTpHYHa,
TO €CTh KaMlasi napa nJac-
THH HMeeT OJHHAKOBbe Yr-
Jbl pasgopora M, cJejoBa-
TeNLHO, OJHHAKOBBIE reo-
MeTpHYecKHe pasmepni. [Ipe .
KpailliHe nacTHHb oGpasy- Puc. 87. . XapaktepucTHkH Hanpas-
10T GOKOBBIE CTEHKH JIHH3MI, / R
d BCA OHa B LeJOM HMeeT w—“upp}'ggg ﬁuﬂﬁ?ﬂnjzaur::ﬁ;;gg:;n:u_ﬂ
(opmy yceuennoii nupamu- i
abl. JInn3a ceapena ¢ pymo-
POM H COCTaBJIIeT BMecTe ¢ HHUM ofiHo menoe. B panbueftimem
NPOH3BOACTRBOM Obisla pa3paboTaHa TeXHOJIOrHA OTJIHBA B OfHOM
MOJeJH pynopa W /HH3EL YTO eule GoJiee YIIPoCTHIO H3rOTOB-
JieHHe.

Ha puc. 87 B kauectse pagioctpannn K CKa3aHHOMY MpHBe-
A€HBI XapaKTepPHCTHKH HANpaBJeHHOCTH LIecTHAYeiKOBOro cex-
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HHOHHPOBAHHOrO PYMNOpa B CPaBHEHHH c pynopoM 6e3 JHH3bI
H ¢ JHH3OMH.

Hecmorps Ha Gojee npocTy0 KOHCTPYKUHIO BEICOKOUAC-
TOTHOrO pynopa ¢ pacceHpaiouleil JAHH30H, MNPOLOHANHCD
NMOHCKH eule OoJiee MPOCTbIX
pewenuii. Ilpn stom OGwino
ofpaileHo BHHMaHHe Ha To,
4YTO pelueHHe 3alaud CBOJAHT-
¢ K NONYYEHHIO B BbIXOM-
HOM OTBEpPCTHH pynopa He
NJOCKOH BOJHBI, @ BOJHBI
¢ LIHAHHAPHYECKHM (PPOHTOM.

AHanu3 OTPbLIBOYHBIX JIH-
TEPATYPHBIX [AHHLIX H He-
KOTOPbIX 00pa3oB MO3BOJHI
H. A. XpaBan npeinoKHTL
METOJIHMKY pacyeTa H KOH-
CTPYKUHIO pynopa UHJAHHI-
pHYeckoro (¢)poHTa BOJNHBI
(puc. 88).

Takoii pynop Takxe Hme-
eT NpAMYi0 Ocb H CedYeHHA
ero BAOoAb OCH BO3pacTalor
© M0 3KCNOHEeHUHABHOMY 3a-
kouy. Onnako B OOBIMHOM
pynope no ykalaHHOMY 3a-
KOHY. YyBeJHYHBAIOTCH [J10-
a1 CeYeHHs B MJIOCKOCTAX,
neprneHIH Ky A pHbIX OCH

pynopa. ¥ HJaHHOro e py-
- = nopa no SKCNOHEHUHAILHO-
MY 3aKOHY YEBeJHYHBaeTcA
InowWale UHAHHAPHYeCKHX
]

i

| S—

nopepxHocTell, MepnesanKy-

JAAPHBIX OCH pynopa H OnM-

_ CHIBAEMbIX pajHycaMmH, Jje-
Puc. 88. O6umii eua (@) n cxema (6) KAUWMH B OGLLEH TOYKE TaK-
pynmopa ¢ UHMAHHApHueCKHM (pontom K€ Ha ero ocH (puc. 88,6).
BOMIHE Buavane pynop usiHuni-

. pHYecKoro (poHTa BOJHE

H3-32 MaJioli KDHBH3HLI CeYeHHH MOYTH COBMAJ3eT C IKCIOHEeH-
UHaJBHBIM, HO 3aTeM Bce OGosblie H Gonblie OT HEro OTJH-
4aetcs. B nnane GoKopsie cTeHKH pynopa noyTH npambie H of-
pasyior yroa, Gausknii Kk 90°. CkopocTb pacKpuiTHS BepxHeil
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ﬂl}ﬁf CTEHOK HENpepLIBHO BO3pacTaeT MpPH NPHOGANKeHHH

» BBIXOIHOE OTBEpPCTHE HMeeT (hopMY UHJAHHADHYECKOR
NOBEPXHOCTH. iy el

Baarosaps takomy sakomy pacKpeitis niockas s HaYa/b-
HBIX CEUEHHSIX pYNOpa BOJIHA MOCTENeHHO MEHAeT CBOfl ()pouT
H Ha BLIXOJE HMeeT UHJHHAPHUeCKY0 (hopMy. CreloBaTenbHo
B TOPH3OHTAILHOH M/IOCKOCTH XapaKTepPHCTHKH HamnpasJjieH-
HOCTH TaK Jie paclUMpsIOTCs, KaK H Y pynopa ¢ pacceHBaiome]

Puc. 89. Xapakrepueruku man
] PABNEHHOCTH DYy f
puteckoro pponta soanu (/) u pynopa cP;H“HGmPaﬁ {Lés;ﬂﬂli:t

auH3oi. TMapamerpw pynopa HHJIHHAPHYECKOTo (DPOHTA BOMHL
rcr}rr OLITh NOAOGPaHK TaKHM 00pasoM, 4ToGkL Xapakrepuc-
HKH HanpaBJeHHOCTH ObIH OJHOTHIIHBI AHANOTHYHBIM 1151
Pynopa c¢ paccedBaioumell AHH300 Han CeKUHOHHPOBAHHOTD
pynopa (puc. 89). B 1o xe camoe BpeMs NpoH3BOACTBO TaKHX
PYNOPOB JHTHEM H3 ANIOMHHHeBLI X CNAABOR IIEHﬁD.I'lEE npocTo
I[To stoit npuunue BLICOKOYACTOTHLIE rpﬂMKDrOBGpHTEJ‘IHP Oﬁ'h:

exunenHs JIOMO (Jlewuurpan) wu
HOBBIE PYMOPEI. Paz) HCNOJB3YIOT Tenepb ToMbKO
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Pynopw msansapHyeckoro (poHTa BOJHEL MOTYT H3TOTOB-
JATLCA MpeccoBanieM H3 MJ1acTMacchl, Kak JiBe CKjedBaeMble
Mexay coboii nosoBHHbl, TaKkoe NPOH3BOACTBO [OTOBHT Camap-
KauacKuil sason «Kunane. ;

§ 6. YerpoicTao
/ABYXNOAOCHbIX TPOMHKOroBOpHTENEH

KoneTpykTiBHOE oopMiieHHe JBY XMOJOCHBIX TPOMKOro-
BOpHTEJIEll 3aBHCHT OT coueTanns TpefOoBaHHIl K Ka4eCTBEHHLIM
noKasaTteilsiM ¢ 3SKOHOMHYeC-
KHMH, NPOH3BOJCTBEHHO-TEXHO-
NOrHYeCKHMH H SKCIyaTalHoH-
HBIMH COOOpaKeHH s AMH.

[MpounstocTpHpyeM yKasaH-
HOE ToJOMKeHHe KPaTKHM OfH-
caHHeM OTeYecTBEeHHbIX THIOB
ABY XTIOJIOCHBIX ~ KHHOTeaTpaJib-
HBIX TPOMKOroBOpHTENEH, BXO-
ARIMHX B KOMIJIEKT cTalHoHap-
HOil  3BYKOBOCNPOH3BOAsALE!
annapary phl.

POMKOTOBOPHTEN b
30A-13 (puc. 90) BXOJAHT B KOM-
NAEKT 3BYKOBOCIPOH3BOJSLLEH
crepeo)OHHYECKOl annaparypel
K3BT-10.

OH COCTOMT H3 MOULHOrO
HH3KOYACTOTHOTO H JIBYX BBICO-
KOYACTOTHBIX  I'POMKOroBOpH-
Teseil, pasMelleHHbIX Ha nep-
|/ BOM TaK, yToObl OHH OEIIH CMe-

HieHsl 10 OTHOLIEHHIO JPYr K
APYTY Mo ropH3OHTajlH H Bep-
T THKaAH. Kamapil BbicOKOYAC-

TOTHBIH IPOMKOTOBOPHTE/ I HME-

f&’ﬁapﬁfy%ﬁﬁ"ﬂﬂa;mﬁ eT CBOe MoJbeMHOoe MNpUcnocod-
K3BT-10 JieHHe, MO3BOJAIes HIMEHATE

YroJl HAKJOHAa Ha OCH pymnopa.

BoCcOKOUYACTOTH I TPOMKOrOBOPHTEJb COCTOHT
u3 apyx rososok 1A-16, HarpymxeHHBIX C NOMOLIBIO V-o6pas-
HOfi FOpPJOBHHE Ha MPAMON MeTA/JHYeCKHH pynop MpsMo-
YrOJBHOTO CeueHHsl ¢ KPHTHUECKOH 4acToTof 260 2y. B cBowo

2 o

L]

o & & 00O & O
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oYepejlb, BLIXOJHOE OTBepcTHE pynopa paGoTaeT Ha 3BYKOBYHO
JIHH3Y, cocTosuLyio H3 14 nnacTHH, pacnonoXeHHwIX NOJ nepe-
MEHHBIM YTJIOM MO OTHOLUEHHIO K OCH pynopa.

Baarogaps pacceHBAIOIHM JHH3aM CpPefuHil yroa Haayuye-
HHfI KasJgoro BeEICOKOYACTOTHOrO rpOMKOroBOpPHTENIA COCTaB-
AseT BequuHHy nopsajaka 70°.

if

Puc. 91. Paspes (a) u ofumit sun
(6) mcuxoq?imr;oi‘l roJIOBKH
=16:

I'— cxofia marwnTnol uenn; 2 — kepn;
3§ — MaruuT; 4 — RepXAHA daanew; .F—-
NOABHANAR CHCTEMA; § — pacTpeReqan-
TeAL (BRAAANIY) 7 — YCTANOBOSHOE N
KPENAWEe KOALIA; § — [LEHTPHPYIIes
KOAuue; ¥ — konycenul praagsm; 10 —
KpBIWKS; [ — HpWIKS MarggTHOR me-
T (HeKn)

BrocokouactoTHaa roanoeka IA-16 npex-
craBasier coGofl pynopHyIO roJoBKY HOPMaJibHOrO THIA ¢ BO3-
Oy ®AeHHEM KePHOBLIM MOCTOAHHLIM MarHHTOM.

Paspe3 ronokn W ee oGuMi BHA NoKa3auel Ha puc. 91,
a HeKOTOphie feTajH — Ha puc. 92.

[Mogsuinasn cHcTeMa roJOBKH COCTOMT M3 auadparMbl H
3pyKoBoil Katywku. [uapparma mramnyercsi W3 JopaJioMH-
HieBoil oabrn Toauwmuoil 0,06 sm, 3ByKoBasi KaTyuwka HaMo-
Tala Ha OyMa)KHOM Kapkace, npHKjeeHHoM Kiaeem Bd k aua-
tparme (puc. 92).

ynojoo0pasnas uacTh AMapparMbl SBAAETCH H3ay4aio-
meH MOBEPXHOCTBIO, a MJOCKHH BOPOTHHK ¢ HaHeCeHHBIM

Ha HEM TaHreHUHaNbHBIM ropoM — NOABECOM  MOABHMKHOI
CHCTEMBI.
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[Momsuxnan cucrema 5 (cm. puc. 91) pasmemaetcs na Bepx-
HeM (aianue 4 maruuTHON UenH nocqe ee cGOPKH H HAMArHHYH-
BanHs. Kosbua 7 caymar ans npasu/bHOIO pasMeleHHs 3BY-
KOBO#l KaTYLIKH B BO3/y WHOM 3a30pe MArHHTHO! LenH H Bblep-
HMHBAHHA 3aaHHON BbICOTHI NPeApYNoOpHOH KaMepnl (HHXHee
KOJBUO), a8 Takme IAA 3aKPenseHHs MNOABHMHON CHCTeMb
(BepxHee KoOAbLO).

Ipeapynopras kamepa oGpasoBata 3a30poM MeXAy BHYT-
PeHHeH MNOBEPXHOCTBIO Kynoja aMadparMel H chepuyeckoii
MOBEPXHOCTBIO KepHa 2 M che-
UHAJBHOrO BKjaiwila 6 Hasw-
BAEMOIro pacnpejesHTeseM,

Puc. 92. Marnuthas uens (@) o cxeMa NOABHIKHON CHOTEME (6)
rovioskl 1A-16:

| — payxuienepofl pacnpemenutens; § — YETAHDROMIE  EOALUO-NpORAaIKA:
d — MarHHTONPOBON; 4 — AMapparda; § — KApKac KaTYWKH, 6 — 38YKOopas
: KaTymKa

BxofHoe oTBepcTHe pynopa npeicTapasieT coGoll ABe KoH-
UEHTPHYECKHE LlesH, 00pasoBaHHbIe ABYMS KOHYCAMH, COCTaB-
ASIOMHMA BKaanbi, Takum oGpasom, HsayuenHe 3syKa npo-
HCXOIHT Yepes KepH 2, a KOPOTKOe KOHHYECKOe OTBEPCTHE BHYT-
PH MarHHTHOI UeNH ABAAETCs BXOAHON YacThio pynopa. Cawm
PYNop KpenuTcsi K ckKoGe mMarMuTHON wenu /.

Lentpupyiomee konbio &, sakpennennoe wa BEP X HEM
nanue 4, obecneunBaer coocHOCTH Kepna 2 M OTBepcTHA B
STOM (pi1aHLe, TO ecTh 3a/aHHYIO WHPHHY BO3AYWIHONO 3330pa.
Kouychuii praasiu 9 coennusier Kepu 2, Maruut 3 cKoOy
MarHiTHOH uenH /.

Huadparma noaeu#HOl cHeTeMb 5 3aUlHileHa N1ACTMACCO- -

BOH KpbilIKOi /0, a cTanblble KPuIlUKH /7 3aMbIKAIOT MarHHT-
HYIO LENb H ONHOBPEMEHHO 3aulHUIAOT OT NLIAH BHYTPEHHIO
€€ YacTh.

HsrotoBnenune fetaneii u c6opKa Y3/0B roJioBKH NpoH3BO-
JAATCA Ha TOYHBIX MNpPHCNOCOONEHHAX, obecneYHBaloOWMX MO-
Calky H CMeHY NOABHMHOH CHCTeMbl G6e3 JoNOJHHTe bHOI
HCTHPOBKH.
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HuskxodacTOoTH I rpoMKOroBOpHTENs HMeeT ue-
Thipe ronoBkH 2A-9, Harpy#enHble Ha NPAMoil 3RCNOHeHIHAb-
Hblil PYTOpP, KOTOPLIF BMECTE ¢ roJIOBKAMH BCTPOEH B TpamneleH-
JanbHbli AIHK. KoHeTpyKuns ohopMiaenns HH3KOYACTOTHOTO
rPOMKOrOBOPHTEISi HAMH paHee pa3Gupanack (cMm. puc. 80).
nsi Mecnoab3oBanHsa 3aAHero Majayuenus BHYTPeHuuil oGneM
ALIMKA COEJMHEH OTBEPCTHAMM ¢ BHewHell cpeloil, 3a cuer

B
=

Puc. 94, Ipyxnodochuil rpoMKo-
Puc. 93 Huax TO OJORK Ay ¥ P
S ";:Hg i R sl ropopuTens  30A-30  kKomnaexta

I — Anrdbysop; 2 — audidysopoaepmares; Bl
3 — MarnnTHaA e Ml 4 — Ill.‘J!TF_III[!I!.'I!,‘.II_I[iIH
inanta; § — rr|:nr:r|-::;:1a}?§;:;r:::10. f— KJeMl- gero Ha 3—5 96 y BeJIHH-
BAeTCH OTJaua Ha YacToTax
Huxe 100 ey. Buixoanoe oTBepeTHe pynopa oOpaMaeHo
JKECTKO € HHM CBA3aHHBIMH NPHCTABHBIMH LIHTAMM.
HuskovyactoTnas roanoska 2A-9 (puc. 93),
3a HCKMOYeHHEeM Beca M pa3MepoB, HHYEM He OTJHYaercs OT
FrOJIOBKH npaAMoro Hanyuenua. Hwesa mudpdysop secom 31 2
C JHaMeTpoM Hajyuaiouled nosepxHocTH 285 MM, MOIHYIO
3BYKOBYIO KaTyWkKy 25 ¢ u ruOKHil noaeec, rosoBka 2A-9
ofecrieyHBaeT Xxopollee BOCTIPOH3BE[eHHe HH3KHX YacTOT, Ha-
uYHHas ¢ 45 ey.
I'pomkorosoputenb 30A-30 (puc. 94) BXOAHT B COCTAaB KOM-
njaeKTa crepeotonudeckoil annaparypu tHna K3BC-3.
Huskouactotnbiii rpoMKoroBopuTens npeacTaensier coGofl
OTHOCHTeNIbHO HeGOJABIIKX pasMepoB NpaMoil SKeNoHeHUHAanb-
HEll pynop ¢ ayms ronoekamu tHna 2A-9. Pynop Betpoen
B SIHK, BHYTPeHHHH o0beM KOTOpPOro Yepes JBa OTBEpCTHS,
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PaCllONIOKEHHEIE B [WIOCKOCTH YCThA pynopa, coobulaercs
C BHelHeHl cpepoil.

Ha HH3KouacTOTHOM pynope ycraHoBjieHbl /B4 BbICOKOYAC-
TOTHBIX TIPOMKOTOBOPHTENA, KaKAuA H3 KOTOPBIX COCTOMT
H3 PYNOpPHOH BLICOKOYACTOTHO! rososki 1A-17 HopManbhoro
THIIA H pynopa ¢ paccenBaiouleil aHH30H. Pynopsl W JHH3W
Te e, UTO H B rpoMkoroBoputene 30A-13; umeeTcs: BOIMOMK-

HOCTE MEHATb Yroa HaKjJoHa
OCH pynopa B BepTHKaJbHO
T MJOCKOCTH.

Mo Ao
il Tl

Puc. 95. Paspes (a) u o6ump
BHA (0) BEICOKOMACTOTHON ToJ0oBKN

1A-17:
I — nnwuul daanew; 2 — wepir § —
MArHAT, 4 — pepxanl daanew § — nog-

BHBHAA CHCTEMA: = OQHOLEner of

PARCOPEAENHTCAL, 7 — VETAHOBOUHOE W

Kpensuee KoALUa; § — UenTpHpywomes

HOALUO; 9 —ropno  pynopa; 19 —
KPBIIKa

Beicokouacrotnas ronoska 1A-17 Gonee npocta i, ecre-
CTBEHHO, OGJIaJlaeT HecKoJbLKO GoJiee CKPOMHBIMH TIOKasaTe-
AAMH B CpaBHeHHH ¢ rojoskoii 1A-16. Paspes u o6umit sun
FOJIOBKH [I0KasaHel Ha pHc. 95, a HeKoTOpwe JeTalH — Ha
puc. 96,

Tak kak naswauenns ocHomHmX AeTanefl H Y3JIOB TONOBKH
1A-17 Te e, uto u B rososke 1A-16, ocTanoBHMeS Ha pasJu-
HHH M1y HHMH, a OCTaJbHEIe NOACHEHHS JaHbl HAa PHCYHKAX.

Hoxeuxuasn cucrema 5 (puc. 95, a) no KOHCTPYKUMH Ta-
Kas e, Kak H ¥ ronoBk 1A-16, HO HMeeT MeHBLIYIO TIO pa3Me-
pam juapparmy. B cBasH ¢ sTHM ynpouena npejpynopHas
KaMepa H BXOJHOe OTBepcTHe pynopa 3Jech — KoJiblieBas
lienkb, o6pasoBanHas cleuHa bHON KOHCTPY KIel BKIaasiua 6.
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MiEE

Maruutnan uens o6pa3soBana KoJBLEBLIM MarHHTOM J,
BepXxHHM 4 M HuxHuM | daanuami, a takxke KepHoM 2. Pac-
TOYKa BHYTPH KepHa o6pasyeT Hauajio pynopa, caM e pynop
KpenuTca K HixHeMY duanuy /, To ecte B roqoske 1A-17
H3JyueHHe TakKiKe NPOHCXOAHT 4epe3 KepH.

I'pomkoropopurenn 30A-14, 30A-15, 30A-32 u 30A-42
(pic. 97 u 98) sBAsOTCS, NO CYUlECTBY, MOAM(HKalHedl OfHOM
H TOil e MOJEeH.

AR
PRI .I;:'-,,-a.'g.{"'

Puc. 97. Jlsyxnonochue rpomko-
rosopuTead  30A-14 u 30A-15

Pue. 96. TMoaedmnan cu-
creMa roviopkn 1A-17:

HuakodacToTHHIM  rpoMko-
Ty g avstauAReC | FOBODUTENEM. B HeM  fIBJIAeTCS
TYmKE 4 — ycTanosouwoe  (hA3OMHBEPCHBI SIMHK C ro/oB-
GE kofi 2A-9, a BuicokodacToT-
HBIM — PYTOPHLIH rPOMKOroBO-

puTeNk HOpMaALHOrO THNA ¢ rogoskoil 1A-17.

B rpomkoroBopurensx 30A-14 u 30A-15 pynop HuMeer
pacceHBalollyI0 3BYKOBYIO JIHH3Y H BCE BbICOKOYACTOTHOE
3BEHO BCTPOEHO B AUUMK-pasounpeprop (puc. 97). Ipomxo-
rosoprtest 30A-32 u 30A-42 yice NpUMEHAIOT PYNOP LHAHHL-
PHYECKOro ()pOHTa BOJMHLI* BMECTO IKCTIOHEHUMANbHOTO py-
nopa ¢ JHu30i. Kak BiuiHo u3 puc. 98, BEICOKOYACTOTHOE 3BEHO
HanNoJIOBHHY Bpe3aHo B asonHBepcHBIll SINHK, OCTaNbHAA KOH-
CTPYKUHA TpPOMKOrOBOPHTENs ocTajack 0Ge3 H3MeHeHHI.

* Ilaa ynpowenun s paasnefimen Pynop uHAHHApH4ecKoro dpouTta
BOJIHEL MBI OyjleM HaseBATE sUHIHHAPHYECKHR pynops,
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Cpomkoropoputensmi 30A-15 u 30A-32 KoMNAeKTORATHCE
OlHOKana/bibie KoMnaektst KYCY-52C u nostomy B X co-
CTAB BXOAAT pasjiesHTeNiblbie (HABTPHI.

I'pomrorosopurenn 30A-14 u 30A-42 ucnoabayiores B Ka-
d€CTBe BCnoMoraTenbHblX B Kommaektax K3BT-10 (kaman
spdekror, doile, KoHTPOAL) U pasiesHTe/lbHLIX  (PHABTPOB
He HMeioT, .

I'pomMkorosoputenn 25I1/1-1 ABASIOTCS OCHOBHBIMH B KOM-
naekte 25¥3C-1 ¥ N0 KOHCTPYKIHH NMOBTOPSIOT rPOMKOrOBO-

Puc. 98. [eyxnosocusie rpovko-  Puc. 99. ey xnotocuuii r !
rosopatenn 30A-32 u 30A-42 puTeNs 251"13[';[4 mamnemgcgggrrgé?]

putean 30A-15 (puc. 99), BHellHe OTIHYARACH JHILE BHIOM Je-
KOPaTHBHON KpPbIKH. 31ech TaKike HH3KOYACTOTHOE 3BeHO
€cTh (hasoniBepcHblfi AWMK ¢ ronoskoit 25T [[H-4, B KOTOpoe
BCTPOEHO BLICOKOYACTOTHOE 3BEHO — PYNOP ¢ pacce
JHH30if H ronoskoi 5I'/IB-8. e
Huskouactotnas ronoeka npsimoro Hanydenusa 250 1H-4
No CBOHM JaHHLIM o4elb 6,H3Ka K rosioeke 2A-9. Ee noapmikuas
CHCTEMa H3roToBAsieTcsl Ha ocHose AHgxpy3opa 2A-9. OcHoBHoe
OTJIHUHE 3aKJI09a€TCs B NPHMEHEHHH LUTAMNOBaHHOrO AHddy-
30poliepxatensi BMecTo nuToro B 2A-9 M KoableBoro MaruHTa
H3 KO0GaJIbTOBOTO CIJIABa, YTO YMEHBLIM/O TraGapHThl MarHHT-
Ao nent. K coxanenuio, H3-3a MeJKHX HECOOTBETCTBHI B pas-
Mepax noAsH:KHble cHcTeMul 2A-9 w 25T JIH-4 He B3amMozame-
HS1EMBI.
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Pynop ¢ axn3oil Take He AHTOl, a HMeeT AeTanH, IUTaMm-
MOBAHHLIE H3 JHCTOBOI CTaJH, KOTOPLIE 3aTeM CBapeHhl Memly
coGoil.

BricokodacTtorHas rososka S['/IB-8 suelune u no BHyTpeH-
HeMy ycTpoilcTBy BecbMa HanoMuuaeT ronoBky [A-17, umes
HeCKOJbKO MeHbluHe rafapHThbli 3a CcYeT Maruura M3 KoGanb-
toporo cmaaBa. Opuako auadparMa NOJABHHCHON CHCTeMB
(pue. 100) v pacnpergeanTesnb He NOABEPrJHch TOH MOJEpPHH-
3auMH, KoTopas Oblna npousseiena B rojoske 1A-17, u no
s10li npHuHHe rosoeka 5[ [IB-8 umeer BepxHIOI0 rpaHHYHYIO
4acToTy TOABKO 8 xay eMmecto 12 xey y 1A-17.

Puc. 100. Cxema noapumHOR cCHCTeME
BRCOKOYacTOTHOR rogoskn STIB-8:

[ — kynoa auapparMb © KaphacoMm spyRosodl Ka-
Tymwke (mopamoMannenas ¢oawra 0,06 aa) 2 —
BO[OTHHK C TANMCHUHAALHLM rodpoy (donsra), § —
MM MASCTMACCOROE KOALLD, § =— YCTaN0-
BOUNOE FaTYHHOC KOMLLD; § — 3DYRODad KaTYLKa;

v — CHACEHHBE  NORRXHACCTA

Kpatkoe onmcanne KOHCTPYKUMIl KHHOTeaTpaibHBIX JBYX-
MOJIOCHBIX FPOMKOroBOpHTE e, KOTOphie OblAH MepedHcaeHkl
Bblllle, OTHOCHTCA K KOMIJIEKTaM annapatypbl, Ci HMaeMbiM
B 1968 rogy ¢ npoH3BoACTBa B CBA3H ¢ OCBOEHHEM HOBOIO psijia
YHHHUHPOBAHHOH 3BYKOBOCTIPOH3BOAANLEH annapaTypsl ce-
pHH «3BYK» MolHocTiO 25, 50 u 100 sm B Kaunane.

Kak MoxHO G0 yiKe 3aMeTHTL M3 ONHCAHWA, NPHMEHH-
TeJIbHO K FPOMKOrOBOPHTENAM HEKOTOpas yHH(HKAUHR Cyule-
CTBOBaJa, HO MeJKHe HeZopaGoTKH NPHBOAMJAH K NOJOMEHHIO,
KOrjga NpHHUHNHANBHO OJHHAKOBBLIE TI'OJIOBKH, BEINYCKaeMEle
pasHbIMH 3aBOJIaMH, He OblH B3aHMO3aMeHSIeMBl.

B cBsi3i ¢ 3THM 0GCTOATE/ILCTBOM A annapatypsl «3BYK»
ObiiH BeIOpaHbl HaHGoJee ylauHbie pelleHdsl U3 J0BOJBHO Go-
raToro apceHaja npeluiAyiinx paspaboToK H rfaBHOe BHHMA-
HHE OBIIO YIeNEHO YAYYUWEeHHIO rOJIOBOK, a TaKie TaKof YHH-
(HKalUHH, NPH KOTOpOi roloBKa JAHHOrO THNA HJH €e NOJABHIK-
Hasl CHCTEMa BHE 3aBHCHMOCTH OT 34BOJA-H3rOTORHTENA OblJH Obl
B3aUMo3aMeHsieMbl. ToOYHO Tak :Ke. MEeCTKO YHH(HUHPOBAalkl
Nocajoulble pasMepbl H METO/L KpenJeHHsi roJoBOoK K HX
AKYCTHYRCKHM O(OpMIEHHAM.
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JIBy XnosiocHLIe TPOMKOTOBOPHTENH annapatypsl  «3ByK»
NPHMEHSAIOTCA B KOMIJIEKTAX, HAYHHAA ¢ yeHauTenel 425 em
H Bblile,

I'pomkorosoputens THnma 30A-68 npeacrasasior coGoil
MOAH(HKALHIO ONHCAHHOTO YKe rpoMKoropopHrens 30A-42
(cM. puc. 98), B KOMIIEKT KOTOpOro joGaBJieHbl HOBhIl pasje-
JAUTeNbHbIH 15-0m ¢uabTp ¢ yacToroll genenns 1200 2y u 25 em,
TpaHcopMaTop Ans BKAOYEHHA FPOMKOCOBOPHTENS B JHHHIO
HanpskenHem 60 ¢*. B nHacTosinee BpeMs rpoMKOroOBOPHTEJH
30A-68 kKoMmnaekTyioTcs HHM3KoYacToTHON romoBkoii 2A-9
BeicOKOYacToTHOl '1A-17. 3akanuu-
BaloTCs  paboTel Mo cyulecTBeHHOH
MOJIEPHH3AIHH STHX FOJIOBOK H, oYe-
BHAHO, ¢ 1969—1970 rr. BmecTo 2A-9
H 1A-17 rpoMkorosoputean GyayT
KOMIJIEKTOBATLCA HOBBLIMH TOJIOBKa-
MH (cM. Tlpuaoxenne V).

Annaparypa «3Byk 1x50» —
0JIHOKaHa bHaA MOLLHOCTBIO 50 em —
KOMIJIEKTYeTcsl JBYMSA IPOMKOI'ORO-
puteaamu 30A-68.

JIE}':I{FIDJI{JCHHI'% rpOMKOrOBOPHTEN B
30A-64 (puc. 101) npennasnauen
aas KOMILJIEKTOBAHHS anna-
patypsl «3Byk 4x50». Huskouac-
TOTHBII  TPOMKOTOBOPHTENL  Mpej-
cTapasier cofoll npsAMoil 3KCNOHeH-
UHaNbHBIH pynop Ha [Be ToJIOBKH
2A-9, BeTpoeHnHbiil B SILHK, BHYTPEHHHI{ 00BbEM KOTOPOro co-
06LaeTcs ¢ OKpYHKaioliell cpeloit IBYMS OTBEpCTHAMH, pacrno-
JIOKEHHBIMH B MNJIOCKOCTH BHIXOJHOTO OTBEpCTHsi pymnopa.
Ha nuakoyactotioM rpomkorosopuTese pacnosomens 1pa Bbi-
COKOHUACTOTHBIX, KaM/bliH H3 KOTOPHIX mNpeicTapasier coboii
rofoBky 1A-17, narpymennyio Ha LUHJHHAPHYECKHIT pynop.
Monraxnas onopa BeICOKOYaCTOTHOrO rPOMKOrOBOPHTES HMeeT
npucnocoGiente, NMo3BosIOUIee HIMEHST Yroa HAKJAOHA OCH
pynopa B BepTHKaJbHOI MIOCKOCTH.

Huannpudecknii pynop, kak # pynop ¢ paccerparouleil
AMN30M, obecrieuHBaeT NMOCTOSAHCTBO XapaKTePHCTHK Hanpas-

Puc. 101. [Oeyxnosocumil
rpoMrorosopuTens 30A-64

* Buxonswe Kackais annapatyps €3syk» — mIpOKONOJOCHHE  #
paGoTaloT Mo NPHHUHAY TPAHCIRUHOHHEIX YCTPONCTB, TO €CTh 06ECTCUHBAIOT
H3 BRIXOAHOM JMHHM MOCTOAHCTBO HANDAMEHHA HOMHHAJLHON BeaHYMHE
60 8. [lna yayuimenna KauecTReHHBIX NoKasaredefl, B YaCTHOCTH CHHIKEHHA
HCKa/KeHHlt, 4acToTa pasgeneHns nosuulea o 1200 ay.
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AEHHOCTH ¢ YTJOM H3JydenHsi B FOPH3OHTAJALHON MIOCKOCTH
okono 70°.

['poMKorosopHTenb yKoMmniekToRaH 30-0M pazienuTenbHuM
(bHABTPOM ¢ fray = 1200 24y u 60-g coraacyioumum Tpanchopma-
TOpoM 50 am.

I'pomkorosoputenn 30A-66 u 30A-62 (puc. 102 u 103)
npepHasHaueHbl AIA KOMIUIEKTOBAHMS IUECTHKAaHalbHOM cTe-

HHYeCKOH  annapatypbi
«3BYK 6 % 50» «3BY K 6< 100», M3
NpHBEAEHHBIX PHCYHKOB BHJIHO,
UTO rpoMKcroBopHtenb 30A-62
MPaKTHYeCKH ABJACTCS y/BOCH-
HOH KOMIJIEKTAallHell TrpoMKO-
ropoputens  30A-66.

JIBY XNONOCHBIH  I'poMKOro-
poputesnb 30A-66 (puc. 102)
COCTOMT M3 HH3KOYacTOTHOrO

\,.%

Puc. 102. Inyxnonochuwii rpom-  Puc. 103. Jlpyxnosocusil rpoM-
KoroBopuTens 30A- Koropoputens 30A-62

pynopa ¢ aByma rojobkami 2A-11 B (asoHuBepcHoM siiH-
Ke. KoHCTpykuMa mHakowacToTHOro rPOMKOrOBOPHTENS TA 3Ke,
UTO H paHee onucanuas (30A-64).

BbICOKOYacTOTHBIA rPOMKOrOBOPHTENb COCTOMT M3 LHIHHI-
pHYecKoro pymopa H jJByxX ronosok |A-16, paGotaiomux Ha
Hero uepes V-o6pasnyio ropsoeuny. OH yKpensied Ha HH3Ko-
HacTOTHOM pynope H HMeeT npHcnccobJeHHe Aasi H3MEHeHH$
HaKoHa cBoeil ocH. ['poMkorosopHTesnb yKOMNJGKTOBAH co-
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raacytomum 50-em TpauncipopmaropoM Aas BKNOYEHHS B JH-
HHIO Hanpsikenuem 60 ¢ w 30-om pasnesuTeNBHBIM (QUHIBTPOM
C fpas = 1200 2y.

ClpoeHHBI KOMINIEKT HH3KOYACTOTHLIX H BBICOKOYACTOTHBIX
rpoMkoropoputeneit  ofpasyer 100-em rpoMkoroBopHTenb
30A-62. M3 puc. 103 sicen NpHHUMN MOHTa)a 3TOrO rPOMKO-
rOBOpPHTENA — JBAa HH3KOYAacTOTHLIX PYNopa Ha /JBe oJIOBKH
2A-11 Kamapiii, MONTHPYIOTCA APYT Ha APYra, Ha BepXHEM H3
HHX CMOHTHPOBaHB J[IBA BLICOKOYACTOTHLIX pyrnopa Ha aBe
ronoekH 1A-16 kawmawii. ['pomKorosoputent ykomniexkrosan
100-em cornacyowumM TpaHcdopMmatopoM W 15-om paznens-
TeNbHBIM (PHALTPOM ¢ fpas = 1200 ey,

Cpaenupasi Mexay coboii Bce 4 THNA HOBbIX rPOMKOTOBOPH-
TeaeH, HeTpyIAHO 3aMeTHTh, YTO OHH HMEIOT: TOJNBKO JABa THIa
HH3KOYaCTOTHOrO akycTHdeckoro odopmaenus (jasoHHeepc-
HBIl AUMK H NPAMON SKCNOHEHUHANBHLIH pynop, BCTpoeHHkt
B (pasoHHBepCcHbill FILHK), OOHH THN BLICOKOYACTOTHOIO aKyc-
THYecKoro odopMaends (UHAHHAPHYECKHH pynop), TpH THNA
corjacyowmx tpaucgopmartopor (25, 50 u 100 em), apa THRA
pasfeJqHTeNbHBIX (PHALTPOB ¢ €IHHOIl YacToToH pasgeneHusn
(15 1 30-04), KOMNJNEKTYIOTCS ABYMS THIMAMH HH3KOYaCTOTHBIX
(2A-9 n 2A-11) u BbicOKoYacTOTHEIX roJoBok (1A-17 n 1A-16).
Ecnu cpaBHuBarh ¢ paHee npuMensBlueficss JHHeflKol KHHO-
TeaTpaibHulX TPOMKOrOBOPHTEEH, TO CTAHET CYEBHHLIM HaJH-
yHe SIBHOrO nporpecca B NPOEKTHPOBAHHH rPOMKOroBopHTeei
H MosBJeHHEe JOMNOJHUTENbHBIX YJI0GCTB ofpalleHHsi ¢ HHMH
B 3KCOJYAaTAlHH.

Tak Kak no4TH Bce rOJIOBKH, NPHMEHEHHbIE B IPOMKOroBO-
pUTesX annapaTypsl «3BYyK», HaMH OblIH ONHCaHLl paHee,
TO B 3aKJI0YEHHE KPATKO OMHILEM JHLIbL HOBY I0 HH3KOYACTOTHY IO
rOJIOBKY.

lonoeka 2A-11 (puc. 104) Guina paspaGortana Aasi annapa-
Typel Kpemaesckoro [Ipoplia ¢be3floB H BHOC/AEICTBHH BOLLIA
B COCTAB HH3KOYACTOTHBIX rpoMkorosoputeneii K3TY pas
KHHOKOHIIepTHLIX 3a0B. ['onoeka 2A-11 umeer Gosblimux pas-
mepoB Audpysop ¢ JAMaMeTpuM H3Jydalouleil NOBepXHOCTH
366 um U BecoM DD 2, 3BYKOBYIO KaTYLIKy AHaMeTpoM 79 sma
H BecoM 25 2. Hacrora ocHOBHOrO peaoHanca 2540 2y v 60abk-
lwHe pasMepbl H3ayuarens obecneuusaioT (ppekTHBHOE H3NY-
geHHe HH3KHX Yactor. HecmoTpsa Ha Goabluyio Maccy NOABHIK-
HOM cHCTeMbl, roJioBKa odecneuynpaeT HOMHHAJIbHBI JHANAa30H
qacToT Ao 3 kKay, Toraa Kak 2A-9 — toasko po | xey. Mar-
HHUTHAs uenb ronoBkH 2A-11 adanorHysa uUend roJoBKH
1A-16 u po30y#gaeTcss KepHOBLIM MarHHTOM H3 KoGaJbTOBOrQ
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cnnasa. [onoBka wuveer maccuBHwit auroft  mudipysoponep-
HATE b,

HuskouacToTHas roJoBKa Takoro Kaacca, kak 2A-11,
BIIEPBLIE BBEIEHA B KOMNJEKTAUHIO cepHilHONl KHHOTeaTpa/b-
HOH annapatypsl, H NOJYyYeHHbIl KadecTBeHHLI BHIHIPLII
BIOJIHE ONpaBJaj HEKOTOPYIO GOMBIIYIO CTOMMOCTh €e B cpaB-
HeHHu ¢ 2A-9, -

Mu yie ykaswBaam, uto 3a npouieaiee AecHATHJETHe
B CTpaHe BeNeTCcA NpoeKTHpoBaHHe U CTPOHTENBECTRBO 3aJ0B
BMecTHMOCTBIO 0T 2000 no 6000 3puTenefl, coveTaolMx NoKas
KHHOHIBMOB ¢ KOHUEpTHOM, a HHorjga u Gojee caoxHoil
TeatpanbHoii nporpammoii. Oneir Kpemsesckoro IBopua cbhes-

Puc. 104. Huskouacroruaa rojoexa 2A-11:

a — B cnepemw; 6 — snA caamm; | — andbysop, 2 — auddysopogepma-
TeAw, & — MArNWTHAA dens, 4 — NMEACIAMHTHEA KOANAY0K, & — mpH-
HHMHOE  HOALLLD

AOB, 3TOID YHHKANBHOIO COOPYHEHHA, 8 TaKike KHHOKOHILEpPT-
HeiX 3an0B B Tawkenre, Jlenunrpage, Ceepanoscke H Apyrux
ropojax MNoKasaj >KH3IHEeHHOCTb TAKHX COOpYxeHHH.

Hna oGecnevenns KomnaeKkcholi paGoThl Takoro poja
3aJ10B ¢ HauGoJee BLICOKHM YPOBHEM KauecTBa 3BYKOYCHJIEHHS
H 3BYHKOBOCNPOH3BENEHHA CO3JaHB JIBA KOMILJIEKTa MHOroKa-
HanbHoii crepeodonnyeckoit annapatypui: K3TV-1 momuoctsio
400 ém B KaHane H K3TY-3 momuocteio 200 ém B Kauane.

Tak Kak Takne 3a/bl H3-3a HX 00BEMa H CJOKHOCTH pelliae-
MBIX 3ajla4 NPOEKTHPYIOTCA HHIHBHAYaJbHO, a HauboJblLIHe
TPYAHOCTH, eCTeCTBEHHO, BO3HHK .IOT B PasMeIleHHH IpoMKo-
rOBOpHTeJIel H NOJNYYeHHH HYMKHBIX XapaKTepHeTHK HanpasJeH-
HOCTH, TO Ha OCHOBE OMbLITa NPOEKTHPOBAHUA MEPBOI rpynne
3aJ10B ObIJIH CO3/IaHbl HEKOTOPLIe HAGOPbl KOHCTPY KU, Takum
00pa3oM, NPOEKTHPOBIMHKH B KaxJIOM MHIMBHAYAJbHOM CJy-
Hae M3 mnpejinaraeMoro AaccopTHMeHTa TPOMKOroBopHTeseil
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MOrYT BEIOPATE TOT KOMILIEKT, KoTophlit nHauGosee noaxomur
K JJAHHOMY 3anpoeKTHPOBAHHOMY 3aay.

Hns croas caoxuoli W mo- h
poroil annapartypel, KakoBoil sB-
asiotea Komnaektel K3TY, Takoii
NOAX0J BMNOJHEe OoNpaBjiaH, a Tak
KaK H3roTopJeHHe ee BejeTcs 1o

|[Frrr

faiwwedld

,{

Puc. 105. Jesyxnonocunii rpoMKorosopuTeas SKpan-
HEIX KOMIJIeKTOR annaparypu K3TY:

a — J0A-1T7 womnaexta K3T¥-% 6 — 2 x 30A-17 woMnackTa
K3T¥ -1 :

a

HHAHBHAYa/bHBIM 3aKa3aM, TO PeaH3alHs yKA3aHHEIX NpHH-
LHHITORB n[.:a KRTHYECKH BhINOJHHMAE.

YuutpiBas, uTo B NPakTHKe PaboTsl SKCMJIYaTaUHOHHHKOB
BCE Haile MOryT BCTPeTHTbCS CJy4aH, Korja annapatypa
K3TY nonager B nose ux JAefTeNbHOCTH, Mbl CHHTAH neye-
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coo0pasHbIM HHXKe laTh KpaTKoe onHcaHHe KOHCTPY KUHH rpoM-
KOroBODHTENEH, B Hell NpHMeHseMblX.

B annaparype K3TVY pasanuaior Tpu rpynnsl jisyxmoJoc-
HEIX I'POMKOrOBOPHTEEI:

1) 3K paHHb e ofecneddBaiomie NATHKAHAJIbHOE CTe-
peooHHYeCKOe 3BYKOBOCTIPOH3BEEHHE KHHO(DHILMOB;.

2) nopTaabHu e, ofecnedn-
BAIOUIHE TaKKe NATHKaHaJbHOE cTe-
peothoHHYECKO® 3BYKOYCHJEHHe KOH-
Lep THOH H HHBIX NPOrPaMM CO CLEHHI:

3) 3a0bHBe— LIl YeTbipex-

KaHaJbHOH CHCTEMEI CTepeo(hOHHM M i

3BYKOBBIX 3(peKTOB B 3ane (cTeHbl
H MOTOJIOK).

JBY XNONOCHEIE SKpaHHBIE TpoM-
koroBoputenu 30A-17  (puc. 105)
00BLIMHO MOHTHPYIOTC B paMy 3Kpa-
Ha HJH YCTaHaBJHBAIOTCA 38 HHM,
Kak H B o6blYHOM KHHOTearpe, Hus-
KOYacTOTHBIH I'POMKOrOBOPHTE b
npejcTapaser cofoil JHHEnY IO rpy-
ny u3 4eTbipex rosoeok 2A-11, na-
FPYA#eHHYI0 Ha npaAMoii 3KcnoHeH-
UHAJbHEI  pynop, BCTPOEHHBIH B
Goablioro oObeMa (Pa30HHBEPCHBII
SIHK. Broixognoe oreepctHe pyno- || ) d '-.i
pPa — CHNBHO BHLITAHYTHIH nNpsAMo- - !",_; a
YTOJBHHK C COOTHOILEHHEM CTOpPOH LI | T
1:44, Tlpu TakoM cCOOTHOLIEHHH
HH3KOYacTOTHbI pynop oGecneunpaer Puc. 106 rHuPTﬂﬂbHHﬁ

BY XNOAOCHBRIH FPpOMKOroBo-
Egﬂai:lrepncmku Hanpae eHHOCTH, guﬁms a’a A.18 F:mmn i
Y 3BYKoBoO# Kosonubl. Kou- K3TY-1
CTPYKTHBHO  pynop npeicTapjsier
CcoGoit MeTaNlIHYECKHI Kapkac (M3 ABYX nosoBuu, Ha pHe. 105
XOpOIIO BHJHO MeCTO COEJHHEHHS MNOJOBHH  KOHCTDYKIHH),
OGWIKTEIA  (aHepHofi naMTON TommmHol 30 .

BricoKoyacToTHbie rPOMKOrOBOPHTENH, KaMIblii H3 KOTOPHIX
COCTOMT M3 ABYX rosioBok 1A-16, paGoraioumx yepes V-oGpas-
HYIO TOPJIOBHHY Ha 3KCTMOHEHUHANbHHIH pynop ¢ JHH30MH HAH
UHJIHHAPHYECKHH PYNOp, pacnoioKeHsl ABYMs CHMMETPHUHBIMH
rpynnamu B BepxHeil 4acTH HH3KOYacTOTHOTO IPOMKOroBOpHTENS.

Ipomkorosoputenem 30A-17  komnaektyercs W3TY-3
(200 6m B Kanane), [lnst Hero e MoXeT 6HITH pPeKOMeHAOBAHO
HCMIOJIB30BanHe B KauyecTBe 3KPaHHBLIX TPOMKOroBopHTesefi

149



ABOHHOrO KoMnjeKkTa rpomkoroBopurenefi 30A-60, kamawifl
H3 KOTOPHIX KOHCTPYKTHBHO H [10 CBOHM AaHHLIM COOTBETCTBYET
rpomkoroBoputenio 30A-62 annapatypm «3Byk 63 1005 (cM.
BLILLIE), HO HE HMEET Pa3jeJHTeNbHOro (PHALTPA, H ero corja-
Cylolne TpaHc(hopMaTOpbl paccuYUTaHEl Ha Hanpsikende 120 6*.

Komnaekr K3TY-1 (400 6m B kanane) B kauectse skpan-
HBIX HCNONb3YeT JABOHHON KOMIJIEKT rpoMKoropopHTeneil
30A-17, ux ycranoBKa mokasana Ha puc. 105, 6.

Puc. 107. Iayxnosochie nopraibhsle rPoMKOrOBOPHTENH
JOA-36 () u 30A-T0 (6) xomnaekta K3TV-3

Ha puc. 106 nokasan noprasbHsiil rPOMKOTOBOpPHTENB
30A-18 xomnaekra K3TVY-1, a ma puc. 107 — nopranbHbie
rpoMkoroeopHtesn 30A-36 u 30A-70 komnaekta K3TY-3.
HuskowacroThbie rpoMKorosoputeny npeacTasasior coboii 3aBy-
KOBbI€ KOJIOHHBI ¢ JBYMs (30A-18) uau oauoil auneiisoil rpyn-
noii 3 rosoBok 2A-11. YriioBoe pacnonoxenne AByx nepeiHux
naHeneil H.-4. rpomkorosoputens 30A-36 Heo6XoaHMO AN
npefeJEHOTO CGI{pﬂlllﬁ'HHH BEPTHKAJNB HOTO yraa HB.I'I}“{EHHH.

BricokodacToTHEIE TpOMKOroBOpHTENH TaKike pacnoaara-
IOTCA TpYynnamMH, MecTo HX pacrnofoKeHHA XOpolio BHIHO

* Tak kak annapatypa K3TVY noctpoena mo AByXnoJocHofi cxeme
YCHAEHHA (pasfeNHTeNbHMA QHALTP HA BXOLe OKOHEMHBIX GAOKOB) H HMeeT
Hanpamenne seixofa 120 e, To Bce rpoMKoroBopHTeNH cHaGMeHH TOJBKO
COTNACYOUWHMH TpancopMatopaMs (H.-u. H B.-y ).
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u3 puc. 106 u 107. Kamawiii B.-u. rpomMkorooputens cHabmen
YCTPOHCTBOM MOBOPOTAa B rOPH3OHTAJbHON H HAKJOHOM B Bep-
THKAABLHOH MJOCKOCTAX AN TOYHON IOCTHPOBKH MO 3a’y.
B.-4. rpoMKOroBopHTeNb TaKiKe COCTOMT W3 [BYX TOJOBOK
IA-16, warpy:eHHuiX uepes V-
06pasHy 0 ropJoBHHY Ha IKCMO-
HEeHUHANbHLIH pynop.
OcHoBHBI® CTEHHBIE FPOMKO-
ropopuTenn 30A-19 (K3TV-1)
H 30A-34 (K3TY-3) npencras-
AT coboil coueTaHHe HH3KO-
YacTOTHO 3BY KOBOH KOJOHHBI M
rPYNilbl BEICOKOYACTOTHLIX [POM-
Koropoputeneii. Mz puc. 108
XOpOIWIO BHIAEH NPHHUHD HX
ycTpolicTBa, a TaKkike cJe-
LyeT, HYTO rPOMKOrOBOPHTE/b
30A-34 ecTb nosoBHHA OT
30A-19. H.-4. rosioBKH H B.-u.
rpOMKOrOBOPHTE/NISl T JKe, 4T
H B npeauiaymux tHoax. [pun-
UHI KOHCTPYKUMH HH3KoYac-
TOTHOrO aKycTHYeckoro oop-
MJEHH#, KakK U B NOpTajibHbIX,
TOT *e, YTo H aaa 30A-17.
Tak kak B Goabluux 3anax b
scerga Oyler oIMH HAM [Ba a
0dnKoHa, TO HA cTeHaX B noA- Puc. 108. Hacrenmse ABYXMIQ-
OaNKOHHBIX MNPOCTPAHCTBAX B  JOCHBIE IPOMKOrOBOPHTEAH KOM-
JONOJHEHHe K OCHOBHBIM CTeH- a—-au.ahl;ﬂ:::nofmi. E’;WI A
HBIM FPOMKONOBOPHTENAM KOMII- 30A-34 komnnexra K3TY.3
aextoB K3TY pasmewaor ne-
Gonbloro pasmepa ABY XMOJOC-
Hole rpomkoroBoputean 30A-20 puc. 109). B sakpmiThii
MK, 3aN0JHeHHLIH NOrJOTHTENeM, BMOHTHPOBAHEI TOJIOBKH
2A-11 W BeicOKOYacTOTHBI pynop ¢ ofxoii rogoskoii 1A-16.
B kanane noronka sana B komnaekrax K3TY-1 u K3TY-3
NPHMEHSIIOTC  IBYXTOJIOCHHIE  POMKoroeoputenn  30A-21
(puc. 110), npeacrapasiomue coGoii (asoHHBepcHLIll AUMK
¢ roqoekoit 2A-11, B KoTOpHIfi BMOHTHpOBaH pPyNoOpHbIf
BbICOKOYACTOTHBIH TPOMKOrOBOPHTENE ¢ JIBYMA [OJOBKAMH
1A-16.
3akanunpas onHcanHe [BYXNOJOCHBIX IPOMKOrOBOpHTE-
Jefi, Henb3s He yNOMAHYTL ellle of OJIOM ciyyae HX HCNOJb-
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30BaHHA B NpOECCHOHANBHBIX 1eaiX — 3BY KODUKALMH chek-
TakJjeil JpamaTHyeckMx TeaTpoB. [lofoGHOe HCMoONb3OBaHMHE
KHHOTeaTpasbHOI annaparypkl 3a NOCAEAHHE NATH JeT HAXOMHT
Bce OoJlee WIHPOKOe npH-
fFM—— —— ~, MeHeHHe KaK CpejcTBO

Y i et g 00OraleH s SMOIHOHA/Tb-
m7 Jﬁ-”-rr' ] HOrO BO3JEHCTBHSA creK-
RO Bt Takag. K ykasannomy
caenyer  nob6aBHTL  Bce

e YHacTHBLIHECH CJyYaH He-
o NOJIb30BAHHA  3BYYallH X
]

{f - MEHTOB KHHO(DHJIBMOB HJIH

-
o
J AHANO3HTHBOBE M  dhpar-
- % __iﬁ CMelHANBHBIX KHHOCIOMe-
e ot TOB B KauyecTBe JIONOJIHH-
TeJIBHBIX CcpefcTB oopm-
Puc. 109. [lpyxnosocnmfi rpomkoropo- JIEHHS NMOCTAHOBOK.
putear 30A-20 ansa moasByuHBaHHA mOA- Ina ykasanuwmx ue-
GaNKOHHBIX MPOCTPAHCTE Jel Opla CNPOEKTHpOBa-
Ha H ¢ [963 — 1965 rr.
BOIMyCKaeTCA CneudajbHas annapaTypa TeaTpaJbHOro 3BY KO-
YCHJCHHSA. YYHTBIBAA OCHOBHYIO 3ajavy — 3By KoduKauHio
CYILECTBYIOUHX TeaTpaJbHBIX 3aJ10B,— a TaKiKe SKOHOMHYeC-
KHe cooOpaeHHs, B COCTAaBR
STHX KOMIJIEKTOB BOLLIH Npo-
cTefillero THna ABYXNOJOCHBIE iﬁl ¥
rpoMkoropoputean 3500-3 u . |
3TUO-1 (pue. 111). Tpuuuu-
MHaNbHO ofa THMA OJHHAKOBHI
H OTJHYAIOTCA JIHIIL HeGoJb-
IIHMH  KOHCTPYKTHBHEIMH 0CO-
GEHHOCTAMH — I'POMKOrOBOpPH-
Tenb 37T[-1 umeer npucno-
cobJieHHs, HeoOXOAMMEIE IS
YA0OCTBa TPaHCNOPTHPOBKH.
JlByxnoocHeie rpoMKOroBo-
putenn 35I/1-3 u 37T [1-1 npen-
CTABASAIOT coboli  3aKpuITHIH
AILHK HeDoJsbiloro ofbemMa, 3a-
NOJHEHHbI NorjaoTHTeNeM, B
KOTOPOM CMOHTHPOBAHLI HH3-
KovyacToTHas ronoska 26T JH-5 Pac. 110, Hpyxnosocwad - mo
H JlB€ UIHPOKONIONOCHBIE IO  1oncanmil rPOMKOTORO PHTEb
noeku 2071-19, BbInycKaeMbie 30A-21 xomnaexktor K3TY

/
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paanonpombitientoctbio.  Fonoskn 2T J1-19 Braodens: K o6-
MMM 3aKHMaM 4epe3 eMKocTb H pafoTalorT Kak BblcoKodac-
torupie. JlJsi 3amMTel OT napasHTHON MOAYJASAUMH CO CTO-
POHBEI H.-4. FOJIOBKH OHH B SIIMKEe H3OJHPOBAHBI OT 0GlIero
o0beMa CrelHalbHBIMH HeCTKHMH KOXKYXaMH H3 TJ1acTMacChl.

Ins rpomkorosopuresieit 35I'J1-3 u 3711 wncnonbsosau
rpomkoroBopuTes sdexrnoro kanana 25I'J10-1 annapatypul

et |

Puc. 111. dsyxnosocuuil rpomkoroeopureas 35071-3 (371]1-1
C pyuKoli Ha AUWMKE):

@ — A cnepegn; 6 — puA caagn; [ — samuTHLA nAacTMacconfl Ko-

uye: 2 i l'D.I'iDEI{H orN-19: 3§ — ronopka 260 NH-5 4 — pasgennTens:

' HEA EMKOCTH, § — KASMMb BHELIHETD MOHTAMA

25¥3C-1, B KoTopwlil yCcTaHOBJAEHH JAONOJHHTENbHO JBe ro-
Joekd 2I'[1-19 (no 1965 r. B HeM HCNONL30BAJACH TOJIOBKA
2ra-7).

BooGue roeopsa, roaopka 25I[IH-5 panee BLINY CKanach
nop wmmuppom S5IH-10 B KavecTBe HH3KOMACTOTHOH rOJIOBKH
MaJorabapHTHOrO ABY XMOJIOCHOIO MPOMKOrOBOPHTEA 100 ILT-1
KOMIJIeKTa 3BYKoBocnpousselenus tina 10YJIC-1. Bnocaen-
CTBHH 3Ta roJIOBKa, TOCJe MOJICPHH3AUNH (KOPOTKO3AMKHY Thif
BHTOK Ha KepHe H YBeJHYeHHe BepXHeil rpaHH4HOH YacTOThl
no 5000 ay), npuMeHAnack B KauecTBe LIHPOKOTOJOCHOH B Ka-
Hane adpeKToB crepeodonndeckoro KoMmmiekra 25¥3C-1. Tak
KaK H3 BCeX HH3KOYacTOTHBIX TOJIOBOK OHAa HaHMeHbluas Mo
rabapHTaM, a HHXKHfS rpaHHYHas dYacToTa B.-4. 3BE€HA TeaT-
panbHOro rpoMKoropopHTest Guina BuiGpaHa 2 Key, TO HCTIOJbe
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30BaHHe Haxonsmefica B HoMeHKnaType Camapranickoro za-
Boaa «Kunan» roaosku 25T1H-5 6uiao BIOJIHE OnpasjaHo.

Fonoska 2I'M1-19 umeer AHAMETD Hanyuaioweii nosepxHoCTH
ocHoBHoro audxpysopa 110 sum u BTOPOI MaLii KOHYC, BO3GY -
laeMbift oGuieil  3BYKOBOIl KaTywiKoil. Marnutuas uens —
C KOJbUEBLIM MPecCOBAHHBLIM MarHHTOM H3 thepput-GapHa 2BA
(ronoeka 2I[1-7 umeer Bce Te e AaHHble, TOALKO MaruuT
KEPHOBOro THNA H3 KoGaNbTOBOro CNjara IOHK-24). lonoska
2T J1-19 uanyuaer amanason wactor 1o 10 Kely, OCHOBHONH pe3o-
HAlIC J0BOILHO BLICOK — nopsiika 100 2i; MakcHManbHas Molll-
HOCTb TOJIOBKH — 2 am

Hpogenannpit namu KpaTkHii 0030p KOHCTPYKUHil aByx-
MIOIOCHEIX TPOMKOTOBOpPHTeNel, NpHMeHseMuX B annaparype
SBYKOBOCNPOH3BE/IeHHS] KHHOMDHJBMOB H B YHHBepCaJbHLIX
KOMIIEKTaX, NokasbiBaeT xapaKTepHyio 0CcOGEHHOCTE, CBA3aH-
HYIO, BO-NEPBBIX, ¢ NPOJOJKEHHEM NpaKTHUeCKH onpaejias-
Weil cebsi JHHAH Ha 3aKoHYeHHOe KOHCTPYKTHBHO® ohopmie-
HHE KaXKJOoro spena, B pesy/ibTaTe 4ero Kambiii H3 HHX fBJs-
€TCA CaMOCTOATENIBHO PaGOoTAIOIHM Y3KOMOJIOCHEIM  r'pOM Ko-
rOBOPHTEJIEM,

Bo-BTOpHIX, B HOBOI] annapatype npofoJikena JHHHA YHH-
(HKAUMKH OCHOBHHIX 3J1eMeHTOR FPOMKOrOBOpHTENel W pacuim-
PEHHE psija AOCTHTHYTO JHIIL H3MeHEHHeM KOMGHHAIHH He-
GONBILIOTO HHCAA OCHOBHBIX Mozy et

Hakoneu, s-tperbnx, iecrkme TpeGoBAHHA K KayecTsy
H 3anacy HalexHOCTH NO3BOJHIH PaCIIHPHTL 06JaCTb npHMe-
HEHITS KHHOTeaTpasbHLIX rPOMKOroBOpHTeNeli W BriosHe Y I0B-
JICTBOPHTENLHO PIHTD HaHGO/ee CIOMKHYIO 3ajlauy — 3BYKo-
YCHJICHHE eCTECTBEHHLIX HCTOYHHKOB 3ByYaHHS.

§ 7. OcHosHble HaHHbie
NPOMbIWABKHOA annapatyphl

ITpoMbitnenHprii BLIYCK KHHOTeATPAaJNbHLIX T'POMKOroBO-
PHTENIEll  XapaKTepH3yeTcsi —HecKOJLKHMH sTanamu. Tak,
¢ 1948 r. Gwao wavato TNPOH3BOJACTBO JIBY XNONOCHBIX IPOMKO-
FOBOpHTeNell, KoTophie B TeuenHe MocNeyoero nATHAeTHA
CTa/lH  OCHOBHBIM BHJOM NPOAYKUMH, H3rOTOBJseMOi] ans
np CHOHAJIBHON cTauHoHapHOI annaparypel.

eproa ¢ 1958 no 1968 r. xapakrepen COBEpPIICHCTBOBAHHEM
BHH}’CKEEMH}{ MUILEJ'IEﬁ, [IOJIHOTO BHE‘ILPEHHFI BRICOKOKaYe-
CTBEHHBIX MOCTOSIHHBIX MArHHTOB, COKPALIEHHS THNIOB rPOMKO-
TOBOPHTe/IEH H pacuIHpenHeM chepni Hx NpHMeHeHHs,
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i
Hakoneir, ¢ 1968 r. npoMcXOJHT NoJHAfA CMeHa MOJIEIE

HH-
W peajHsyercs Kpaiine paxuas 11 3Kcnnya'ra:1§ii Haen y
(PMKalHH Psijla BRINYCKAEMbIX FPOMKOrOBOPHTEJEH.

E_
[lockoabKy BTOpOll 3Tan NPOHM3BOACTBA 3aBeplueH, a TP

HaAM Ka-
THiI TONBLKO HAUMHAeT NpaKTHUYECKYi0 PeafiH3auHio,

304 =1k . J0A-I5

/. 1 [ |, (D \ ;;
o 0 3.;531;

| !
J0A- 42

304-32

i—-= =] X
gl gl
#5021

304-68 M-
1= (7 po =] |+ | |re0s
O + L)+ | K ®) cT

+ 1208
608 S n

Puc. 112. Cxema n3meHeHHil ABYXMOJOCHBIX FPOMKOrOBOpHTE R

NJA MaJdkX KHHOTeaTpOB:

£ — p.-4. PYMOP WHAHHAPHISCKOrD (poNTA

{ — B.-9. pynop ¢ aunsof; & — pasgeanTeALAKN

MaTop; p
BOAHM; ¢ T — coraacysouiHil Tg:::ﬁp ™

: MM
3ajock UesecooOpasHpiM JaTh B NpHaaraeMelx Tdﬁ.IIHllﬂGJ'lﬂ gﬂﬂ h:,:
OCHOBHBLIX CBeleHHH KakK Mo BbINYUEHHLIM JABY XN
oMy pALy.
OBOPHTEJISIM, TAK H MO HOB
FPDE(;F y,qgﬁcrsa nonb3opaHua B Taba. 4 npHBefeH.H c(:a:;l::
HHA TOJMBKO O [BY XMOJOCHBIX ]rpammr?*m:ﬂ;;ﬁnﬂﬁ;; ;::gﬂy e
958 r.,
IUHXCH MPOMBIILIEHHOCTBIO C g o
OMIIJIEKTallHH annapatyp
npejHasHaYeHHuX 408 K kg
BECHPGIBBE,QEI-IHH B CTAUMOHAPHLIX KHHOTeATpax mnpodpecc

HAJbHOTO MNOKa3a.
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TaGaunua 4

Kunoreatpaasnne ABYX NoASCHBE TFPOMKOrOBOPHTENH L

Tant rPOMROTOROPHTEAR
Ocnomnne ganume gty Sais [ P ’ o ' 30A321 | 30A42! 30A-62 | 30A-64 | 30A66 |  30A-68 anran-
i . arH-4
Tun rososok rposko- w.-u.? 2A.9 e | S g ]‘I EA{; 25"31‘.[‘1[[;5-}3
ropopHTe A B.-4 1A-16 | 1A-17 i wt ML B S b :
= 5 25 25
Makcumanbnan  mow- .-, 25 2? ?2 ?i ]; 12 12
HOCTB TOJIOBKH, &M g . 127 12 12 i
= ] |
Koawvectso  ronosok  w.-u, 4 1 2 : 2 g 1 1
B TPOMKOTOBOpITEde 5 o ] ] 5 I 4
. 50 25 25
Makcumanbuas  mom-  w.-v. 100 25 50 e 0 32 73 1:_: 12
HOCTB I POMKOTOBOPH- g og. 48 12 54 12 =
Tean, am ;
«3BYK» 25¥3C-1
T - = k : K¥CY. | K3BT-10 .
+:?3“tp;;:;ima 3BYKOBOCNpPO K3BT-10 Kﬁlf?(é}’ K3BC-3 52C 6 100 | 4350 I 650 | 1350|425
2 S panHbifi
Hasnauenne rpomkoromopure- SKpan- | 3aabuwif, K panumh 33'“:: i i .
JAA B KOMAAEKTe HBIf fofie : o I
3 3
Koanuecrso rpomkorosopure- 5 30 2 3 2 = ; : 2 g
Jdeff B KomnaekTe
, : 55 = 60 = 40 - 50 = 40 = |55 — 12 000 | 608000
Hc;r:};:;;?n::mﬂ AHana3oH 4ac- 1-4&&!1] 60 = 12 000 ‘5;1'}2&“ 12000 = 12000 — 14 000] = 12 000] = 14 m{rl
9 800
Hactota pasnenenns, 2y 550 ’ B850 900 s e g
: i 15
Homunaaenoe conpotipacune, 15 30 g
0.4
D o
Homnuansuoe wanpsxenne, o — e ]
7 1957
Fon ocsoenns cepuiinioro npo- 1959 1960 1958 1962 1964 e 55
H3BOJICTBA

eHH.
, Hoswe Tunu, sawennpume 30A-14 u 30A-15 5.1ex e KOMILTeK ;ggﬂg?g:g:ﬂgg::i:ﬁﬁﬁ B HOMHHAJBHOM IWAMA30HE YAcTOT COCTAaBAAeT
* I11an rpoMKOroBOpHTENER KOMNACKTOR «3BYK» HEPABHOMEPHOCTD Yac
12 86, ann Beex ocTabHEX ™nos — 16 45,
3 H.-y. — HH3IKOYACTOTHRI, B.-4. — BHICOKOUYACTOTHLIL.
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[Mpodoaxenue maba. 4

Tun

rpo MEOrORODNTEAR

OcHOBHBE JaHime
30A-13 JOA-14

0A-15 | 0A-30

Haroroeurens JIOMO

B ta6n. 5 Buigesenb By XmoJjocHsie rPOMKOrOBOPHTEJIH
YHHBEpCabHIX KoMnaekToB K3TVY ans  sunokonueprhwix
34J10B H 3aJI0B MHOTOUENeBOro HasHauyeHusn BMECTHMOCTBRK) OT
2000 zo 6000 sputeseii, a Takie annapaTypbi 3BYKo(HKalHK
TEaTPOB.

Ecau BHHMaTenbHo npoananusuposarh cojepiKane STHX
ABY X TabuHu, TO CTAHET OYeBH/HbIM (hakT HeyKJoHHOTO CcO6I0-

HApyxnonockisie rpoMKorosopHTean gy

Ilﬂ}"ﬁl-'i-ttll'lnlﬂ H SByKﬂBDEﬁDDIBBtﬂﬁHH‘H

30A-32' | 30A42' | 30A-62 -'*-{h\~ﬁ41 30A-66 S0A-68 A
JIOMO.|  Camap-
JIOMO Camap-{ - ganp.
T
sku- | aKunams
AT

JleHHsl OCHOBHOTO MpPHHUANA NPORKTHPOBAHHS KHHOTEATPaIb:
HBIX TPOMKOroBopHTeseil: MHHHMYM THIIOB H-:l'lDJIhByEMbI;
FOJIOBOK 1 MAKCHMYM B HCTIO/IB30BaHHH rOTOBbIX KOHCTPYKUH

B LeJOM  HAH B OCHOBHBIX 3JIEMEHTaX.
Tlostomy, Ha nepsbiil B3TASL, GoJbLIOe KOJHYeCTBO THIOB

rpoMKorosopHTeneil Ha jene CBOJIHTCH K menkoil MoaHpHKa-
UMM HeGOABIIOro YHeJa OCHOBHBIX THMOB HJH KOMOHHAUHH

TaGawuwa 5

KOroBopHTeaH

0 Tun rpou

OcHOBHEE JAHHBIC
30A-20

30A-17 S0A-13 | WA-19

J0A-21 ]

Tun ronopok H.-u 2A-11

FPOMKOTOBO: 5.oq. 16
pHTENA A%le

Makcumans:  u.-u. 25
HAafA MoO- B.-Y. |

HOCTE TOJIOB-
KM, &m

Koauuecteo  u.-u. 4 &
roJIOBOK B, g 16

B FPOMKOTO-
BOpPHTE R

ool oo
(4

Makcumans:  n.-u. 100 200 200 25 25
HaAA MOIL- B.-Y. Uhb 1 G 3 D [
HOCTE TPOM- = P . s
KOFOBOPH-
TeNR, am
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20A-34 3DA-3G 30A-40 | , J0A-60 JDA-TO asra-3 arra-l
2A0 2A-11 25T IH-5
1A-17 1A-16 Orfa-196
4 15
2
4 4 1 4 4 1
4 8 1 ] 8 2
100 100 25 100 100 15
48 96 12 48 05 : 4
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M podoaxcenue mabia. 5

HKOrQBODHTEAR

Tum rpos
CCHOBNBE JANNLEE i
A-1T7 J0A-15 0A-19 30A-20 30A-21
Tun komnaexkra an- K3T¥-1%
napatypsi
Hasnauenme rpom-| Skpan- | Moprans- Jaab
KOT
Hm::i?:;;[:ieneﬁ B HbaA Hksif PR Sl g ]m.:;,_;:,:;m_
Koanuectso rpomko-| 103 5 5 8 6% 15 20
TOBOPHTE el B
KOMILIeKTe
Homunaaenoii % gua-| 30 — 40 = 45 = 60 = 50 =
nasoH yaeror, ay | 12000 | = 12000 | =12 000 | = 12 000 | = 12 000
Yacrora pasnene- 800
HHA, 2

Houmuuanenoe con- =
pOTHBJACHHE, OM

Homunanaswoe  wa- 120
npixenue, &

loa oceoenna ce- 1961
puiiHOoro  npowns-

BOJCTRA

Harotositens JIOMO

1 K3TY — koMnaexkTol 3ByKoHKALHH KHHOKOHIEPTHEX H MHOrome
? K3T n K3TI1 — koMnaekTs  3ByKO(PUKALMK ApAMAaTHYECKHX TeaT
3 INan womnaekta K3TV.1. Tunw rpomeorosoputenefi W HX KOAM
4 Jlas HepagHOMEpHOCTH YacToTHOR XapakTepuctuku 16 6.

& o 1965 r. npumenanacs B kavectse B.-4. ronoexa 2I1-7.

OCHOBHLIX, paHee HCMNOAb30BABIIHXCA 3JEMEHTOB ¢ LEJbIo
yAOBJIeTEOpPenHs ocoDeHHOCTeH JAHHOTO KOMIJIEKTa annapa-
TYPBl HJH ycnoBHIl skcnayaTtauuu. [Insn noscHenHs ckasau-
HOTO NPHBEIEM HECKOJABKO YCJOBHBIX CXEM.

Cxema Ha puc. 112 nokassipaer H3MeHeHHS, MPOHCXOJHB-
iHe ¢ Haubosee MacCOBBIM JBY XNOJOCHBIM I'POMKOrOBOPHTE/IEM,

160

30A-34 I0A-36 3040 B0A-60 30A-TO 35r0-3 | 37CA-
K3Ty-3! K3T¥-1 | K3T¥.3 |[35K3T-13 37TK3TII
| z
HbIi [Topraae-| Kont- Sxpan- | Iloprann-| [loprane-| 3aaw
e bl podb- HbIH Kbl HI; Hbai
2 HEIH 381bHEI
HElil
10 5 2 10 5 79 8
45 = 40 — 60 = 50 = 40 — 70 = 12 000
—=— 12000 = 12000 | = 12 000 | — 12 000 | = 12 000
2000
12
1964 1967 1963 1965
<J10MO Camapkani. 3-13
eKunans

NEBLIX 33708 BMecTHMOCTEIO oT 2000 po 6000 azpurened.
pos («lls — nepejenmsnoi).
HECTBO YTOWHAIOTCA NPH NPOEKTHPOBAHHM 3a7a.

y KOTOpOro HH3KOYACTOTHLIN IPOMKOrOBOPHTENb He MeHfJcs,
4 BCE OCTANIbHBIE 3JIEMEHTH He BHOCHJH NPHHUHNHAJLHO HOBBIX
pasJiHyHil,

AHajlorHuHas cxeMa AJf1  ABYXMOMOCHBIX POMKOTOBO-

pHTeNell  KDYNHLIX M CPeAHHX 3aJ0B NpHBeleHa Ha
puc. 113.
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Puc. 113. Cxema n3MeneHnfi ABYXNONOCHHEX IPOMKOTOBOPH-
Teqiefl AAA cpelHHX H KPYNHEIX KHHOTEATPOB:
I — p.-4. pynop ¢ aunaof; 2 —p.-49. pynop oQHAREAPHYCCHOrD GpOH-

Td pOANE; ¢ T — coraacyiouinfi Tpanchopuatop; p

HEA GRALTP

- PA3gEAHTCAL

B 3akjicueHHe YMOMsIHEM, 4TO KHHOTearpaJbfibie JABYX-
NOJOCHBIE TPOMKOTOBOPHTENH MCTMONB3YIOTCSA B KaHanax KOH-
TpoJIs annapaTypbl 3aMNHCH H Nepe3anicH (poHOrpaMM Ha KHHO-
cryaHax (taba. 6), a MMeHHO: rPOMKOrOBOpHTE/Ib 30A-32 Hc-
noasayercs B Komnaektax K3M-8, K3M-10; K3M-11, K3M-15;
KMI1-8: KMIT-9; KI13-16; KI13-18 n KI13-20 (e komnaekrax,
puinycKaBlHxcs Jo 1967 r., 1ia Tex ke uesei Henosib3osaacs
rpoMkoroophTeab 30A-15). Kpowme toro, B komnaexre KI13-15
B KauecTBe 3KPaHHOI0 IPOMKOTOBOPHTENsl NMpPHMEHSETCA ABY X-
nonocHulil rpomkoroBoputens 30A-38, ssasioumiics npoTto-
tunoM rpomkorosopurens 30A-66, Ho HMelOUHHA BMeCTO corna-
cytomero TpaHcdopMatopa M pasie/HTENbHOrO (MALTPa Ha
1200 2y TonbKO pasfienHTenbHulit GpuabTp Ha 900 ey.

Psaj onoJHHTENbHBIX CBeleHHil No 3JeKTpPHYeCKHM, 3JeK-
TPOAKYCTHYECKHM H KOHCTPYKTHBHGLIM JAHHBIM JBY XMOJOCHEIX
rpoMKoroBopHTeneil GyJeT NpHBEIEH HHKE.

TaGauna 6
JeyxnoaocHme rPOMKOTOBODHTEM CTYAMiiHONR annaparypsl

Tun rpoMKoOroBOpHTEIA

OcHoRike  JaHHbIC S T
Tun  roioBoK  H.-H. 2A9 ZA-11
TPOMKOTOBO: g .y, TA-17 IA-16
puteas
Magkcumansnan H.-4. 25
MOULHOCTb TO- p..y, 12
JIOBKH ; am
Koanvecrso ro- H.-u. 1 2
JIOBOK B FPOM- gy, : I 4
KOroBOPHTEE
Makcnmansnan .-, o5 50
MOLILHOCTh B, 17 18
T'!TDMI(OF{}I!Q'
putens, am
Tun koumniekta anna- | K3M-15 K3M-8, KI13-16 KI13-15
patypul KI13-18 10, 11:
KMI1-8,9;
KI13-20
‘Hasnauenne rpomkoro- Sk pannbil
BOpuTEICH B KoMmn-
JNEKTE
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Mpodoaxcenue maba. 6

Ocnonnnie DanHbR

THN rpoMKOroBopHTENR

30A-32 30A-38
Konuuectso  rpoMmko- I 3
ropopHTeIell B KoMI-
JeKTe
Homunansnsii ! auana- 55 + 12 000 50 = 12 000
30H 4acToT, 2y
Yacrora paznencuus, 850 900
24
Homunanshoe  conpo- 15 30
THBIEHHE, OM
Homunanewoe  wanpa- -
MeHue, 8 ;
Fon oceoenns cepuil- 1964
HOTO TIPOH3BOACTBA
Harotosurens JIOMO . i1

! lan wepapHOMepHOCTH ¥acToTHofl xapakTtepuctukn 16 6.

5

JHCMAYATALHA [POMKOrOBOPHTENER

Bee kHHOTeaTpanbHbie rPOMKOrOBOPHTENH, KaK H Boobuie
BCs KHHOTeaTpaJbHasi annapartypa, No YcJOBHSIM 3KCMJyaTa-
UHH MOryT ObiTh pasfiefieHul Ha JIBe TPYMIibL:

l. TpoMKOroBopHTEeNH CTANHOHAD HH .
XapaktepHuM i HHX siBAsieTcs: paGoTa B OJHOM H TOM iKe
NOMeNeHHH, ©oOBYHO B 3aJe KHHOTeaTpa, H B OJHHAKOBBIX
YCJOBHAX, B YaCTHOCTH MPH OTHOCHTEJbHO MaJbiX KoJeOaHHAX
TEMIEPATYPBl H BJJAXKHOCTH BO3JAYXa, YTO OCOORHHO BaxKHO s
rPOMKOrOBOPHTEJIS.

2. TPOMKOTOBOpPHTENH mnepejBHIKHEe.
Patortator oud 4ame Bcero B clyqaiHblX NOMELLEeHHAX, MpH-
4eM 3HAYHTEJIbHLIH MPOLEHT H3 OOLIero BpeMeHH HaXOx(IeHHS
B SKCNAyaTalHH TnepeiBHMHBLIX TPOMKOroBOpHTeNell majaer
Ha NEPEeBO3KH H3 OJHOIrO MecTa ycTaHOBKH B jpyroe. [Tostomy
nepe/IBHiKHbIE TPOMKOrOBOPHTENH NOJBEpiKeHbl B 3HAYHTE b-
HOH cTeneHH Bo3JleficTBHIO aTMoc()epHLIX YCJIOBHIl H TpscKe.

Taxkum oGpasom, pasnnie ycJaoBHSA paGoThl ITHX JABYX rpynmn
IPOMKOrOBOpHTeJIEH BhISBIBAIOT Pas/HUHLIE NPaBHJA IKCMaya-
TalHH, cOOMOieHHe KOTOpuIX ofecrneuyHBaer AIHTeNIbHYI0 Ges-
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aBapHilHyi0 paGoTy rpPOMKOro BOpHTeJsi MpH MaKCHMaJbHOM
HCNOJIL30BAHHH €ro KayecTBeHHBIX NOKasarteJeil,

Koneuto, spems BHOCHT cBOH KoppekTuBsl. Tak, ecan B nep-
BO€ MOC/eBOeHHOE JecATH/eTHe MepelBH:KHAs KHHoannapa-
Typa cocTaB/jfAJa o4YeHb GOJbILIOI 0ObeM B ofUleM Xo3sificTBe
KHHO(HKALHH, TO B TocJelyloliHe roflel HeyKJIOHHO BO3pac-
Taja nepsas rpynna. Bosaee Toro, 3HauMTeJNbHO® KOJHYECTBO
KHHOANNapaTypbl MepeiBHxHON N0 Ha3HAYEHHIO CTAUHOHHDO-
BaJIOCh, TO €CTh 3aKpenasJoch Aaf pafoTel B OJHOM H TOM e
nomeutenut. [osToMy B HacTosiee BpeMs rpynna crauponap-
HOHl H CTAUHOHHPOBAHHONA annapaTyphbl CYUIECTBEHHO Npeodia-
AaetT Haj nepelpH:xKHoH. OIHAKO OCOOEHHOCTH Hauleil cTpaHbl
H HeYKJOHHbIH Kypc Ha KHHOOGCJY:KHBaHHe BO Beex cayyasx
(mosieBble cTanbl, oTronHeie nactonuia, Jdaabuuii Cesep u 1. n.)
JeJaloT H BTOPYIO rpynny annapartypsl HeoOXoAHMoil H HeMa-
Joil N0 KOJHYecTBY.

PaccMOTpHM STH npaBu/ia NpPHMeHHTeNbHO K Kamjoll u3
YKasaHHbIX Tpynim.

§ 1. CTauMoHapHble rpOMKOroBOPHTENH

Becb nepuos paGoThi rPOMKOrOBOPHTEIS, OT MOMEHTA €ro
YCTAHOBKH JI0 MOMEHNTA CHATHSA JJA PeMOHTa HAH 3aMeHbl Gogee
COBEpLUEHHBIM THIIOM, MOXHO Pa3j/ieMTh HA Jpa ITana: ycra-
HOBKAa M 3KcnJyaTaius.

MpaguabHas ycraHoBKa cTauMOHAPHEIX IPOMKOrOBOPHTE-
Jell ABaseTcs OCHOBHLIM YCJOBHEM Jisi ofbecredeHHsl Kade-
CTBEHHOII paGOThl BCero KOMMJEKTa annapatypsl NpH ee aJib-
Hefllel sKcnayaTamHi.

[Tposepka rpomkorosopureneii

Mo ycTanoBKH rpoMKoroBopHTe/ell Heo0Xo MO NPOH3BECTH
HX NpoBepKy, Tak Kak HeGpexkHas ynakoBKa H TPaHCMOPTH-
pOBKa MOIJIH Bhi3BaThb moBpexienusi. [lposepka sakaiouaercs
BO BHELUHEM OCMOTpE IoJIOBOK H TOro oopMieHHs, B KOTOpOM
OHH pa3MelleHbl (UMK, ¢asoHHBepTOP, pynop H T. n.). Ecau
IPOMKOrOBOPHTENL TPAHCNIOPTHPYETCH BMECTe ¢ YCTaHOBJIEH-
HOIl B HeM roJIOBKOIi, BHelLIHEMY OCMOTPY MOJIBEPraioT rpoMKo-
FOBOPHTENL B IEJ0M.

INocne BeKprITHS ynakoBaHHBIX rPOMKOroBopHteneii W ro-
JIOBOK HE0OXOAHMO BHHMATeNbHO HX OCMOTPETh H YCTAHOBHTD:
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1) oTcyTeTBHE MOBPEXAEHNIT B ohopMACHIH FPOMKOTOBOPH-
Tejeil: TpelHHbl, paccioelte (paHepsl CTEHOK, pasolleHecs
cOeJHHEHHS KOHCTPYKIUHH, NPOYHOCTE [EKOPATHBHEIX HaKJja-
JOK H T. N:;

2) HesocTk H COCTOSIHHE KJIeMM 1Sl TIOAKJIOUEHHS BHELIHero
MOHTaxKa;

~ 3) uesiocTh JIeKOPAaTHBHOI MaTepHi, 3aKpLIBaloUel roJoBKY
rpoMKOroBopHTeNns (Ha 310 Hajo ofpawath ocofoe BHHMaHHE,
ecJIH JIOCTYI JA8 OCMOTPa rOJIOBKH 3aTpyJHEH);

4) cocTofinHe rOJIOBOK FPOMKOrOBODHTENA: HE PACLEeHTPH-
poBaHa JH NOJBHXKHAA CHCTEMA, HeT JIH noBpexaeHHil Audy-
3opa waH auadparmpl H T. 1. Cneayer ofpaTHTh BHHMaHHe He
TOJLKO Ha SIBHbIE TIOBPeIKAeHHS, HO H HA KavyecTBO NOJABHKHBIX
CHCTEM, B YaCTHOCTH Ha OTCYTCTBHE BMATHH, TPEIMH H HATJIbI-
BOB Ha JH{xpy3aope;

5) OTCYTCTBHE B 3a30pe MarHHTHOH CHCTEMBb OMHJIOK, CTPY-
JKeK W Tpodero Mycopa;

6) oTcyTcTBHE KOPPOSHPOBAaHHLIX fAeTaeil.

[lnoxo npukpenjennsie AeTann oOpMiAEHHSA, paccjoeHHe
(anepsl H T. M. He Bcerja MoryT GbiTh OOHAapyKeHbl NMPOCTBIM
OocMOTpOoM. B TO 3Ke BpeMa 3TH HeJOCTATKH YacTo ABJSAIOTCA
NMpHYHHON BO3HHKHOBEHHS JpeGeaxaHuii npH paboTe rpoMKo-
FOBOpHTEN A, BOCTIDHHHMAeMbiX KakK HCKaMKeHHs MNpPH 3BYKoO-
BOCTIPOH3BEAEHHH.

CKpuiThie AeeKThl OGHAPYXHBAIOTCH NPH NPOCTYKHBAHHH
JIEPeBSHHOrO C(OPMJIEHHA JIETKHMH OTPBIBHCTHIME Y /Japamy
Kysaka., CabilunMoe npH 3ToM JipeGesmanie yKaKeT Ha HeHc-
MPaBHOCTH; MPH NOBTOPHOM NPOCTYKHBAHHH YTOUHAIOT, KaKas
A€Tanb SIBASIETCA NPHYHHON 3TOro. YcTpaneHHe 3aMeueHHBIX
HEJIOCTATKOB CJEAYeT MNPOH3BOJHTE [0 YCTAHOBKH TPOMKO-
roBOpHTeNA B 3aJe.

[Mpu oGnapyxenun jedekTa “iepeBSHHbLIC YACTH KOHCTPYK-
UHH O(popMAEHHA MPOKJIEHBAIOT CTONSPHBIM HAH KaseHHOBHIM
KNeeM M, ec/H HeoOXOAMMO, CTATHBAIOT HX IUYpYynaMH HJAH
Gonrami. Ecam odopMmienne cBapHoe MeTainuuecKoe (Hanpu-
Mep, BLICOKOYACTOTHREIH Pynop), TO pasolleliuHicH WOB HJH
CoelMHeHHe CcnaHBaloT HAH CBapHpaioT. MesiKas Tpemmna
HJIH paKkoBHHA B JIHTOM pYNope MoxkeT ObiTh Nocje OYHCTKH
OT KpacKH 3alunakjesaHa HHTpOLINAKJIeBKON M mnpokpa-
uieHa.

b IIpu ocMoTpe KnemM, K KoTopwiM KpensiTcsi MPOBOJa BHel-
HHX JHHHI, HeoGXxoauMo ofpamaTh BHHMaHHe, He nonajia Jm
Ha KOHTAKTHbIE MOBEPXHOCTH HMTpoKpacKa. Kpacky cMuipaior
pacTBOpHTeJieM, B KOTOpPuIi OOBIMHO BXOAAT 2%/y aueroHa H
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/5 amunanerara, uan B KpafiHeM ciydae ocTOPOMHO COCKaG-
nueaior, Kpacka Ha TOKOMPOBOJAAWIMX MOBEPXHOCTAX MOMKET
pesko YBeNHUYHTb MepexojiHoe CONpPOoTHB/AEHHe KOHTAKTa H Ka-
YeCTBO 3BYKOBOCTPOH3BEJeHHS CHIbHO YXYMILHTCA H3-3a Ha-
PylleHHsl cornacoBaHHA MeXAY YCHJHTeNleM H IPOMKOroBOpH-
TeJeM.

OcobeHHo TIATENbHO NPOBEPSETCS COCTOSHHE KOHTAKTOB
B HYJIEBBIX, TO €CTh OOMHX KJeMMax JBYXMOJOCHOrO IpOMKO-
rosoputens. IIpy nnoxoM KoHnTakTe B HyJeBOM NpoBojie H.-4.
H B.-4. IPOMKOrOBOPHTEJNH OKa3kIBAIOTCA BKJIOYEHHBIMH ToCje-
JIOBATENIBHO HA IUHPOKYIO NOJIOCY, YTO BBI3LIBAET CHJIbHLIE HCKa-
#eHHA H MOMKeT NPHBECTH K BEIXOJY H3 CTPOSi BEICOKOMACTOTHBIX
rOJIOBOK.

I 1 npoBepke ros0BoK HeoGX0AHMO OCTOPOAHO 0GpaLATECS
C HHMH, TaK KaK MOXKHO JIerKo NOBPeHTh NOABHKHYIO CHCTEMY ,
[TosTomy npoBepka AOMKHA MPOM3BOAMTLCH TOJLKO KBasM(H-
L],Hpﬂ BaAHHBIM paﬁm‘uu KOM, Ay4Ylle BCero MﬂCTEp{}M KHHOpPEMONT-
HOH MacTepcKoi. :

PacuentpupoBanie nojgBHAKHOH CHCTEMbl TOJIOBKH H HYHC-
TOTa 3a30pa MarHHTHOH CHCTEeMbl NPOBEPSIOTCS HA CJAYX NpH
CMElLUeHHH TIOABHIKHOH CHCTeMBl PYKOIl, TaK Kak 3a HCK/oue-
HHEM BICOKOYACTOTHHIX PYMOPHBIX I'OJIOBOK 3430p 00bLIYHO 3a-
KPBIT OT NpAMOro HaGMIOJeHHA NbJIE3alHTHEIM KOJNavyKoM,
BKJIeeHHBIM B Beplununy auddysopa.

Cumeumenne audipysopa NPOH3BOAHTCS OJHOBPEMEHHBIM H
NepHoOAHYECKHM HaKaTHEM Ha Hero ofeHX PYK NPOBepsiioiiero.
[Ipn stom pyku nomxHbl OBITH pacnojoMeHbl TOYHO MO AHa-
merpy audupysopa, a TpH-4eTwipe Majblia pacrnoJaraimTcs Ha
BHELlHell noBepxHocTH Audxpysopa, GJHKE K BOPOTHHKY, TO
ecTb ro)pHpoBaHHOMY TMJOCKOMY KOJIbLY B €ro OcHOBaHHH.
AMODaHTYla cMelleHHsi He JoJKHA NpeBwinath 1,5—2 M.

Cwmeutenne anadparMsl BEICOKOYACTOTHONH roOJIOBKH JOCTH-
raeTcd OJHOBPEMEHHBIM HaaTHeM HeThIpeX TMaJbleB ﬂpﬂBDﬂ
pykH (GOABIUMM, YKasaTeJbHbIM, Oe3bIMSHHLIM, CpelHHM),
pacnofioXeHHbIX MO Kpalw Kynoaa auajpparmel. Hamartue
AOJKHO ObITh paBHOMEPHEIM H HeGOMBbIUHM, 4TOOL aMIJHTYJAA
cMeleHHs He npessiiana 0,5 ms. B npoTHBHOM caydae KymnoJ

AuacpparMer, Tomuuna Koroporo 0,06 mm, Moxer OwniTh Npojas- -

JieH, H roJIOBKA TeM caMuIM MOBpeMeHa.

PacuentpupoBanue roJIoBKH Bbi3bIBA€T XOPOLUO CJBILHMBIA
IIOpOX, AnAmMiics Bce BpeMsl, NMOKa MOJBHKHAS CHCTeMa Ha-
XOAHTCH B ABMzenun., Hasmune B 3a3ope Mycopa, B 4acTHOCTH
ONHJIOK, Bbi3bIBAET NPePLIBHCTHIH 1WIOPOX, NOTpecKHBainHe H
I.[H])HI'IEHHE:.
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Bce ofnapyseHHble HEIOCTATKH JOMKHB ObiThb 3aHeceHbl
B JeeKTHYIO BeJOMOCTb, TpHJIAraeMyio K peknamaiui. It
CBEAEHHS TOMOraioT 3aBOJAY-H3rOTOBHTeN 0 BecTH OopeOy 3a
KauecTBO MPOJYKUHH, YCTPaHATb Ae(eKThl COOPKH H YyNaKOBKH.
MejikHe HeJOCTATKH MOryT OwITB YCTpaHeHml Ha MecTe, cpel-
HHe — B KHHOPEMOHTHBIX MAacCTepCKHX, & 0pH KpPYIOHBIX —
annapatypa AoJikKHa OLITh 3aMeHeHa 3aBOACOM-H3rOTOBHTEJIEM.

Caenyer ocofo NOAYEPKHYTh, 4YTO B HacTosilee BpeMms
B paMKa}( HCIBOﬁ CHCTeMBl SKOHOMHYECKOro IJaHHpOBRAHHA
H CTHMYJHPOBAHHS T[POMBILIEHHOCTH pOJib  peKjaMalluH,
Kak cpelcTBa GopbObl 34 BLICOKOE KAa4YecTBO MPOAY KIHH, OYeHb
cuabHO Bospocsaa. Boaee Toro, B kouue 1967 r. Ilocranosae-
nue Cosera Muunerpor CCCP onpefesnnso, 4To NMpH HaJHYHH
peKkJaMauMH 3aBOJA-TIOCTABUIHK He TOJNBKO 00f3aH GecnjaTHo
3aMEeHHTh HEHCNPABHYIO annapatrypy, Ho H BO3MECTHTb 3aKas-
UHKY Bce YOBITKH, MOHECeHHBIE OT MOMeHTa MoJy4eHHs anna-
patyps A0 3aMeHbl Ha KOHJHUHOHHYIO,

B sakaiouenHe 3aMeTHM, 4YTO OOLLYI0 NPOBEpPKY TpPOMKO-
[OBOPHTEJISl Jy4llle BCero NMPoH3BOAHTE NPOCAYUIHBAHHEM BOC-
IT[)OHEB'E',II,EIIHH HM NMaaBHO CHKOJB3fLIEro ToHa BCero AHANAa30HAa
3BYKOBLIX YacTOT Ha HOMHHAJbHON MOIIHOCTH. Takasa npo-
BepKa o0f3aresbHa TaKXKe JJfA roJIOBOK o obuieil npoBepKH
KOMIIJIEKTa, BHEIUHHI OCMOTP TMOJBHMKHBIX CHCTEM KOTOPHIX
00HAPYIKHJI B HeM MeJKHe BMATHHbI, HanJbiBel H T. A. Ecan
npocayllHBaHHe TOJIOBKH He 3aHKCHpPOBAaNO MOABJEHHS JO-
MOJHHTeNIbHEIX MPH3BYKOB H JpefesxaHHs, TaKasd cHcTeMa
MOeT ObiTh OCTaBJIeHa Ha ToOJIOBKE.

YeTaHoRKA TPOMKOrOBOpHTENEH

IlpaBnabHaA yCTAHOBKA TrPOMKOTOBOpHTEsEl rapaHTHpyer
HaJeKHOCTh pafoThl H MaKCHMaJbHOE HCMOJb30BaHHE MpHCY-
UHX JaHHOMY THIY rpoMKOroBopHTenell KadecTBeHHBIX TNOKa-
3aTeseil. ¥YcTaHoBKA rpOMKOroBOpHTENell B 3aje KHHOTeaTpa
HAYHHAETCH ¢ 3JIEKTPOMOHTAXKHBLIX pafoT H 3aKaH4YHBaeTcsd HX
AeKOpPaTHBHBEIM oO(OpMIeHHeM, ecJH mnocjeiHHe He MacKHpy-
IOTCSl SKPaHOM HJAM JeTansiMH CTeH 3ana.

SNEeKTPOMOHTAIK HEIE paboThl, CBA3aHHBIE C MNPOKJIAAKOi
JIHHHH OT YCHAMTENBHOro YCTpoilcTBa, PacNONOKEHHOro B anna-
paTHOM, K TPOMKOTOBOPHTEJIAM, HAXOASIIHMCA Y 3KpaHa HJIH
332 HHM, TNPOBOAATCA HAa OCHOBAHHH JeHCTBYIOMMX HOPM H
npasH.JI. OcHoBHEIe TpeGoBaHHSA CAeNYIONHE:

1) Manioe B cpaBHeHHH ¢ HArPY3Koil, TO €CTb ¢ BXOJHBIM CO-
MPOTHEJICHHEM TpOM HD[‘DBGPHTEJIQH, COTpPOTHRJIeHHe 3BY KOBBIX
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JHHHA, DTO HEOGXOAHMO NS HCKJIOUEHHS MOTeph 3RYKOBOf
MOLIHOCTH H JANf ofecneyeHHsl COIMACOBAHHA BBIXOAA YCHJIH-
TeJd H HarpyskH, ’

2) sneKTpHYecKan M MexaHHYecKas HaJleX(HOCTb BCeX nepe-
XOIHBIX KOHTAKTOB.

3BYKOBbIe JIHHHH, HAYIIHe H3 annapaTHoll, NOMKHE OKaH-
YHBATBCA PACNPEIENHTENBHBIM HTKOM, K KOTOPOMY H MOAKJIIO-
Yaiorca rpomkorosoputent. HIuTok marotosasercs w3 usonu-
pyiollero MaTtepHana XOpoOWero Ka4ecTBa: reTHHaKe, TeKCTo-
JHT H T. N.; KOHTaKTHue GOATHI, rafikH H WAalGL AOMKHLI
ObITb JIaTYHHBIMH NPH AHaMeTpe GoaTa He MeHblle 4 M.

Han ynoGerea SKCNAYaTallH IMHTOK MapKHPYeTcs, a co-
CIHHHTEeNIbHEIE MPOBOJAA K rPOMKOTOBOPHTENISIM JOJKHBLI HAaXO-
MHTbCA B OGWEM WAaHre HAH GuiTb 3aXKryToBanm. Pasgenky
H MapKHPOBKY NMPOBONOB HAJO OCOGEHHO TIATEJNLHO NPOBECTH
NpH YCTAHOBKE ABYXMOMOCHBIX IPOMKOrOBOPHTENEN, rie YHCa0
JHHHA H cOeMMHEHHI pe3aKo Bo3pacTaer.,

KoHup Bcex npoBofioB A0/KHBI ObITE OGMYIKEHL!, Jyuile
Ha HHX HMeTb HaKOHedHHKH. Ocofoe BHHMAaHHE JOMHHO GHITH
00patlleHo Ha HYIeBOR NPoBoJ, ceueHHe KOTOPOro Bcerja Jyuiie
GpaThb Bhllle, YeM Y OCTalbHbIX MPOBOJOB.

HeoGxoaumbie manupie Ans noAfopa ceYeHHs NPOBOJIOB
MHHHI NpHBEJeHH B TaGnHIAX NPOMbILMEHHON annaparypel.

PasMewmenue rpomkorosopureneil okono skpasa onpeje-
JfeTCA THNOM nochefsero. ['poMKoroBopuTesn pasmenmaiorcs
33 SKpaHOM, NO ero UeHTPaNbHOH OCH, ec/iH SKpaH 3BYKONpo-
HHOAEMblil, TO €CTb Ha MOJOTHO 3KpaHa HaHeceHn nepgopa-
UHH B BHJE MEJKHX KPYrielX Ibipodek. TakHe sKpausl co3gaior
Gonee GnaronpHsTHLEIE YCJAOBHS 3BYKOBOCNPOH3BEAECHHS B 3a/e
KHHOTeaTpa no Bceil ero mJomam.

Onuako mX H3roToBjenne TpeGyeT CAOKHOrO 0GOpYIOBa-
HHA H CNelHaJbHBIX MATEpPHANoB, BC/ASCTBHE Yero NpoHsBoi-
CTBO TAKHX IKPAHOB B HACTOflllee BPeMs ellle He Pa3BepHyTO
B BomxkHOM KonuuecTse, [TosToMy Takumi skpanamu B 06a3a-
TEJLHOM NopAfKe cHaGMalOTCA TOJBLKO Bce cTepeodoHHYeCKHe
KHHOYCTAHOBKH, @ OOBIHbIE — NOKa B OrpaHHYEHHOM KOJIH-
4ecTBe,

Ecnn skpan spykonenponHuaemslii, To rpoMKOroBopHTeH
pasMemaiorca y ero GOKOBbIX CTOPOH, ANA 4ero cTauHoHapHbe
KHAOYCTAHOBKH KOMMJEKTYIOTCH ABYMSI FPOMKOrOBOPHTENSIMH,

- Pacnonoxenne rpoMkoroBopHTeneli JI0MKHO B VCJAOBHSX
ZlaHHOrO 3a/1a ofecneunTs: 1) paBHOMEpHOE pacnpenesienHe 3BYKO-
BO/ SHEPrHH Mo Bcefl NJoWAAH 3PHTENbCKHX MecT; 2) 3HauH-
TebHOoe npeobaafanue npamofi 3By koBoil sHeprun, npuwenmeli
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HenmocpeACTBEHHO OT TIPOMKOroBOpHTeaeH, HAl oTpamenio;
3) CAMTHOCTE 3PHTENBHOrO H CAYXOBOIO BOCHPHATHA, TO €CTh
A8 3pHTeNs 3BYK JOJUKEH OUIYWATBCA HAYLWHM TOJBKO OT
SKpaHa, a4 HCTOUHHK 3BYYaHHA — cOBNajaTh ¢ ero maobpaxe-
HHEM, g

[lpakTHKa nokasana, 4To JJf Y/IOBJeTBOPEHHA STHX ycao-
BHil TPOMKOrOBOPHTENH JOJIKHBI HAXOAHTLCA B IJIOCKOCTH
SKpaHa Ha TaKoii BeICOTe, YTOOLI HX aKyCTHUECKHE IeHTPhl pac-
noJjarajKch B npejenax ot !/, 1o 2/; Bucotw skpana. [loa aky-
CTHYECKHM IEeHTPOM IUHPOKONONOCHOrO rPOMKOrOBOpHTENA No-
HHMaeTcd, ¢ JOCTATOYHBIM JISl NPAKTHKH nNpHOGAHAEHHEeM,
reoMeTpHYecKHH LEHTP OTBEpCcTHA B fIHKE, Yepe3 KOTopoe
paGoTaeT roJIOBKa NpAMOro H3AyYeHHs, a s JABY XNOJOCHOr0—
reoMeTpH4YecKHii 1IleHTP BHIXOAHOMO OTBEPCTHA BHICOKOYACTOT-
Horo pynopa. Ilpu Gonee caomuoMm cay4ae' (1Ba Hau OGosee
B.-4. PYNOPOB) aKyCTHYeCKHH ULEHTp onpelensiercsl Kak cpel-
HSl TOYKA OTHOCHTEJIbHO AKYCTHYECKMX UEHTPOB pYIOPOB.

[ToMuMO NMpPaBHJIBLHOTO MOJOMXKEHHS TPOMKOrOBOpHTeJeil Mo
BLICOTE JOJIKHLI ObITh YCTaHOBJIEHbl YIVIbI MOBOpPOTA (rOpPH3OH-
TaJbHLIH) H HAKJIOHA (BePTHKaJbHBIA) B COOTBETCTBHH C 0CO-
GEHHOCTAMH PACNOJOXKEHHS 3PHTENLCKHX MECT B 3aJe.

JlaTh peKoMeHJALMH, TOUHO YKAa3ulBalOUHe YTrJbl HaKJIOHA
H NOBOPOTA, TPYAHO, TAK KaK B KaXKJOM KOHKPETHOM cJjyuae
BONPOC COMETAHHA XapaKTepHCTHKH HaNpapJeHHOCTH IPOMKO-
ropopuTess M ocobenHocTell KOHDHTYypauMH s3ana JOJKEH
ObiTh pelien NMPHMEHHTEJNbHO K CO3/aBIIHMCH YCJIOBHAM.

[Tpy HOpMaNBHLIX COOTHOIUEHHSIX IUHPHHLI, AJHHB H Bbl-
COTHl 3afla H OTCYTCTBHH aKycTHYecKHX JedeKToB xopoliHe
Pe3yJbTaThl TOJYYaloTesl, €cJH HAKJOH TIPOMKOroBOpHTeNell
TAKOB, 4TO NPOJOJIKEHHE ero akycTH4ecKoi ocH* mpHxoauTes
NPHMEPHO Ha BTOPYIO NOJIOBHHY CpeAHHX psAOB 3aja, 4TO
cocTapaser npuMepHo 1/,—*/; ANHHLI naprepa.

B sroM caydae rpoMKOroBOpPHTeNH JOJHHEI ObiTh pasBep-
HYTbl MO OTHOLIEHHIO OJHH K JPYroMy Ha TakKoil yroJ, 4ToObi
aKyCcTHUECKHe OCH HX CXOAMJHCh B lleHTpe 3ana (puc. 114).
[loeropsiem, uTo 5Ta peKoMeHJalMs HYXKIAeTcs B YTOYHEHHAX
B COOTBETCTBHH C MECTHBIMH YCJOBHSMH.

[Tpu BLIGOpe npaBHABHON YCTAHOBKH TPOMKOrOBOpHTENEd
HeoOX0AHMO JOGHBATBLCA CJAEAYIOUMX Pe3yJbTaToB:

* AKycTHuecKofi oCBI0 rPOMKOTOBODPHTENS H43HIBAETCH OCh CHMMET-
pHH Hamyuaiouleli nopepXHocTH rpomkoropopuTens. [las  ofHomodocHEIX
rpoMKoroRopHTe el oHa yaule BCero COBMAJaeT ¢ ero reoMeTpHyeckofl ocbio;
LS ABYXMOJOCHHX — € OCLIO BRICOKOYACTOTHOTO TPOMKOTOBOPHTENA.
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1) npu nepememennn no 3pHTeNbHOMY 3a]y BAOAb cpell-
Hero npoxoja OT NepBOro Mo MOCJefHEro paja He JOJHHO
HabnolaThesi H3MEHeHHs] YPOBHS BOCNPOH3BOAMMOTO FPOMKO-
rOBOpHTEJIeM 3BYKa, B YacTHOCTH TeMOp 3BYYaHHA JOJIKeH
COXPAHATLCA HeH3IMeHHRIM;

2) npH nepemeileHHH MO IUHPHHE 3aa, KOTOPOE CJEAYeT
HAYHHATL CO CPelHHX MecT NapTepa, NpoBepsloWMil He AoJ-
HEH pasinyaTh, ¢ KaKoi H3 GOKOBLIX CTOPOH SKpaHa CJLILEH
3BYK; OLIYUIEHHE PACNoJoXKeHHs rpOMKOroBOpHTe el B LeHTpe
IKpaHa CBHETEJBCTBYET O [PABHJABLHOM HX [OJIOKEHHH .

2 wmimenum

Puc. 114. Cxema pacnonoxenus rpoMKoroBopHTeNeli mo
GoKam sKpaHa:

4 — nogveM OT noAa; 6 — ropuscHTaARNMR Hakaom (1), @ — pepTH-
KaduHuE naxnon (§)

B caydae HapyweHHs 3Toro BhevYaT/ieHHs (caeiuHa pabora
JIEBOr0  HJH TpPaBOro rpoMKOrOBOPHTe/SI) YroJ MNOBOpPOTA
NomxKeH ObiTh H3MeHeH.

Tak, ecan noaoxenwe uaGmofaTens H CALIIHMOe HM Ha-
NpaBJieHHE HCTOYMNHKa 3BYKa coOBnajalorT (Hanpumep, Habuio-
AaTe/b HaXOAMTCA B JIeBOH CTOpOHE 3aja H CALIUAT paGoTy
TOMIBKO JIEBOrO TrpPOMKOrOBOPHTENS), TO TIPOMKOrOBOpHTENb
Hallo passopauuBaThb B HaNpaBJeHHH 3KpaHa.

Ecan mecto naGaiofenus u nanpap/eHne HCTOUHHKA 3BYKa
NPOTHBONOJOKHE!, TO 3TO CBHJETENBCTBYET O CJAHILKOM 60Jb-
LIOM TIOBOPOTE I'POMKOrOBOPHTEJEH!, H OHH JOJKHBI GbiTh pas-
BEPHYTHl B 00PaTHYIO CTOPOHY.
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BriGop NPaBHALHOTO pPacmnoJioXenus rpoMKOroBopHTenel
NPOH3BOAHTCA MPH BOCTIPOH3BEACHHH HMH (DOHOrPaMM XOpO-
LWEro KayecTBa W pa3HoOOPA3HOrO COMAEPHKAHHA: OpKecTp,
OpKecTp ¢ XOpPOM MJH COJHCTOM, pedb M T. 0. [lisi oGaer-
yeHHsi paboTy HaJ0 OpraHH30BaTh TakMM ofpa3oM, YToOLl
npoHBBDﬂﬂLLUIﬁ [poBEpPKY MOr, He CXOAH ¢ MecTa, pYKOBO-
JNTH H3MeHeHHeM YIJIOB HAKJOoHAa H TNOBOPOTa T'POMKOrOBO-
putenei.

B npaxktHke MOryT OWTBE OTCTYNJEHHA OT YKa3aHHHIX NpH-
eMOB. B KaxJoM OTAeJBLHOM caydae Bonpoc JoJKeH ObiThb pe-
iweH TakK, 4YToObl MOJYUHTh HaWJyyilee 3pyuaHHe JIfl EBcex
MecT 3aJa.

Hanpumep, B oueHb JAJHH-
HOM, Y3KOM M BLICOKOM 3aje
C CHJBHO BLIIAIOUIHMHCSH Bre-
pen OasKoHaMH, NpOCTHpalo-
IMHMHCSL JI0 NOJIOBHHLI JJHHBI
naprepa, NMPHXOAHTCS OAHH H3
rPOMKOroBOpHTENell  Hanpae-
JIATH TJIaBHBEIM 00pa3oM Ha nap-
Tep, a BTOpPOH — Ha GaJKoH. rari
B stom cayuae HeH3GEKHO MO- I || E ||
fpjaende pexra JaoKanH3a-
UMH, TO ecTb YCTAaHOBJIGHHMSl  pyc. 115, Henpasuasioe pasve-
MecTa paGoTel TPOMKOIOBOPH-  wienHe 3BeHbeB ABY XMOJ0CHORO
Teseil, Ho 3aro Oyjer obecne- FPOMKOrOBOpPHTEAA
YeHO OJHHAKOBOE  KayecTBO
3BYKOBOCTIPOH3BeJleHHss B mnaprepe H Ha GaaKoHe, 4TO Go-
Jiee BaxKHO.

Onnako Takoe pelleHHe He sABJfeTca HaWay4iuuMm, Boaee
MpaBHJbLHOI Obina Okl YCTAHOBKA JBOHHOrO KOMIJIEKTa rPOMKO-
roBopHTesel, o/lHa napa KoTopuiX Obia Obl HaNpagJeHa TOJbKO
Ha maprep, a Apyras — Ha Gaakon. B rpomkoroeopHTensix
30A-13 uan 30A-62, HanpuMmep, A8 AaHHOrO cayyas HeoOXo-
JHMO OJIHO B.-4., 3BEHO OPHeHTHPOBATb Ha napTep, a BTopoe —
Ha OaJiKoH.

Ipu ycTanoBKe LIHPOKONONOCHLIX FPOMKOroBopHTeNell nps-
MOT0O H3Jy4YeHHS, HanpHMep, HJH JBYXIOJOCHBIX C (PHKCHPO-
BAHHBIM  TOJIOMEHHEM BEICOKOYACTOTHOTO I'POMKOIOBOPHTEJS
(30A-15, 30A-32, 25I'[1J1-1) Hy:KHble YIrJbl MOJYY3loT MOBO-
POTOM H HAK/IOHOM BCero rpoMkoroBoputens. [lns MoUHBIX
ABY xnoJiocHbIX rpoMkorosopuTened (30A-13, 30A-62, 30A-66)
HYKHBIH rOPH3OHTANBHLIA YroN MOAYYaloT MOBOPOTOM BCEro
I'POMKOTOBOPHTE/Ifl, a4 BePTHKAJBHEI Yroj — TOJBKO HAKJO-
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HOM BbICO KOYACTOTHOIO I'pOMKOrOBOPHTENA C NOMOULbIO HMejo-
[merocs y Hero npHcnocobneHus.

B ABYXNoJOCHEIX TPOMKOrOBOPHTENAX Helb3s pasfenbHo

MOMeaTh BLICOKOYaCTOTHBIH H HH3KOYACTOTHLIA IPOMKOroBoO-
pHTean (puc. 115), cTpeMsich BLINOJHHTL PEKOMEHIAUHIO O Bhi-
coTe ueHTpa H3anydends. B stom cayuae pesko yxymwaercs
KAYECTBO 3BY KOBOCNIPOH3BENEHHA BCAEICTBHE YACTOTHRIX HCKAa-
JKEHHIT B nosoce COBMECTHON paGoTwl H MOABJEHHS sjxpexra
pasienbHOCTH 3BYYaHHS HHIKOYACTOTHOrO H BLICOKOYACTOT-
HOro rpoMKoOroBopureseil.

OnHako MOryT BCTPETHTBCS cJAyYaH, KOra HEeBO3MOXHO
YCTaHOBHTE rPOMKOroBOpHTeNIH 1o GokaM 3Kkpana. Yaue scero
9TO MOXeT GBITh NIPH yCTAHOBKe JIBY XNOJOCHBIX FPOMKOTOBOPH=
TeJsiei, raGapHThl KOTOPEIX SHAYHTENBHO NPEBLILIAIOT ra6apHTHI
OJTHONOJIOCHBIX.

[lpn TakoM sarpyauennn cieyeT pyKOBOACTBOBAaThcS pe-
KOMeHJalHAMH, NPHBEAEHHLIMH HHKe:

1) sKpan pacnosoxeH BHICOKO H paccTosiHHe OT Moja jo
9KpaHa GoJblle MAKCHMANBLHOTO PasMepa IpOMKOrOBOPHTEMS.
B sTom cayuae rpoMKOrOBOPHTENH Pa3MelLaloTes Mol SKpaHOM
B HOPMaJBHOM MOJIOAEHHH OJHH PANOM C ADYTHM MO HEHTPA B
Hoit ocn skpana. Hajo obpamarh BHHManHe, 4ToGbl BepxHsisi
HACTE IpOMKOrOBOPHTENIA He Cpe3saJia HHKHIOW YaCcTh NpoelH-
PYEMOTO Ha 3KpaH Kajpa Jas 3puTened, cHAAUHX B NepBIX
pajax naprepa;

2) BoICOTA JIO HHXKHEro Kpasi SKpaHa He NO3BOJISIeT noMec-
THTE TPOMEOrOBOPHTENEL B HOpMaJabHOM MoJaoMKeHHH. B sToM
Cly4ae rpOMKOroBOPHTEJIH MOMHO MOCTaBHTH GOKOM (psiioM
HIH OHH Ha Jipyroii)., O6A3aTe/bHBIM SIBJASETCA NepeHeceHHe
BbLICOKOYACTOTHOrO IPOMKOTOBOPHTENISI HA BEpX HH3KOYACTOT-
HOro, CYHTasg BepxoM JeHCTBHTENbLHOE MOJOMeHHe COOTBeT-
CTBYIOILH CTEHKH fANMKA MO OTHOLIEHHIO K TOJY.

Ecan nH3KouacToTHEIE rPOMKOrOBOPHTEIH NOCTABACHE! OIHH
Ha Apyroif, To 002 BLICOKOYACTOTHBIX IPOMKOrOBOPHTENS YCTa-
HaBJMBAIOTCS PSIZIOM Ha BepxHeil cTeHKe BepXHero HHaKodac-
TOTHOI'O T'POMKOrOBOPHTENS

3) rpOMKOrOBOPHTENH HEYAOOHO CTABHTE OKOJO 3KpaHa,
T4K Kak clieHa Hcnose3yerest Ansi APyrux ueneil. Ecau skpan
NOAHAMAETCA BBEPX HA KYJMCHI, TO FPOMKOrOBOPHTE/H MOMHO
CTABHTh Ha GOKOBBIE IJIOMAJKH aBaHCUEHHl NpH coB/IONeHHH
ABYX YCAOBHIi:

a) IWHPHHA CLeHsl TAKOBA, 4YTO MpPH ONYLIEHHOM SKpaHe
NPOCBET MeXAY rpOMKOroBOPHTENeM H KpaeMm 3KpaHa He Mpe-
BHILIAET IUHPHHY IPOMKOrOBOPHTENA;
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6) sKpaH mojJBelleH TAK, YTO I'POMKOrOBOPHTENH OKa3ml-
BAlOTCA BhUIBHHYTHIMH BMepel OT 9KpaHa HAa pacCTOAHHH He
gonee 4eM rayGHHAa rpoOMKOroBOpHTENA.

Bo Bcex ocTanbHLIX C/Ay4YasX rPOMKOroBOpHTENH Heobxo-
JMO YCTaHABJHBATh OOBIYHLIM 0GpasoM, npeiycMaTpHBas
BOSMOMKHOCTh JIErKOH CcbeMKH HX H ycTaHOBKH ofpartHo. [lns
STOr0 TPOMKOTOBOPHTENH HAA0 BKJIOYaTh Yepes HalexKHble
pa3beMbl, HanpuMep THna [LP.

iy

colllee

(=

Puc. 116. IMpumephsie cxemsl pacnofomenus ABYXNo-
JOCHHX TPOMKOroBopHTENed:
@ — oKy sKpana; 6, &,.2 — mod spanoM

[1pu Gonbiiom pece n raGaputax (sanpumep, rpoMKOroRO-
putean 30A-13) pekoMenayercs cTaBHTb HX Ha TEJEKKH HAH
HOKKH C PONIHKaMH.

HeoGxoanmo npeaycMoTperb AOMONHHTENLHOE KpenjeHHe
MON BBICOKOYACTOTHLIE FOJIOBKH, TaK KaK CHJAYMHHOBLIE rop-
JIOBHHBI PYNOPA He pacCYHTAHLI HA TPACKY NpH NepeMeiennsx
FPOMKOTOBOPHTENA H MOIrYT OGMOMHTBCH MON TAKECThbIO ro-
JIOBKH.
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Hnsa nocnenyiomeii npasHabHOIl yeTaHOBKH IPOMKOIrOBOpH-
Teqeil NpH Mepeoil OpPHEHTHPOBKE HAMPABJEHHS OT HHX 3BYKa
B 33/ HYIHO TNOJNOMNKEHHA TPOMKOrOBOPHTENel OTMETHTB Ha
noay Kpackoii.

Ha puc. 116 nans npuMepn pacnosnomenns rPOMKOTrOBOpPH-
tenel. [lpaBuna BwiGopa HyKHBIX YIJIOB MOBOPOTA H HaKJOHA
BO BCEX CAYYasiX OCTAIOTCA HEeH3MeHHBIMH.

Ilpn ycranoBKe rpoMKoroBopuTe/ell HeoGXOIHMO npeay-
CMOTPETI: BOSMOMHOCTE HOCTYNna K BﬂﬂHEﬁ Ero CTeHKe, Jdo0-
CTYNa K KaeMMaM H JJsi OTKpPhIBAHHSA JBeplbl HA ero cTeH-
ke. OObiuno paccrosmiss B 0,5—0,75 M  Broame focta-
TouHO. OAHAKO €CJIH 3TO CONMPSIKEHO CO CAMUIKOM GOJIbILHM
BLIIBHIKEHHEM rPOMKOrOBOPHTEJIS Bllepe]l B 3a1 OT SKpaHa, To
Jytllie BCEro HMeTh MpHCNOCOOJeHHe JAA OTKATHIBAHHS ero
BOEpPEN OT CTeHKH (POJHKH, KaTKu),

CTaHOBJICHHBIE OTKPBITO IPOMKOrOBOPATENH JOMMKHE ObITh
- 3aJpanHpoBaHbl, HHa4Ye OHH HENPHATHO BLUIEAAIOTCS HA OG-
meM cone apxuTekTypHOro opopmaenus sana. Kpome Toro,
,ﬂ.pEHHPGBKa NPCAOXPpaHAeT roJIOBKH OT MNONAJAHHA TILIJIH.
BuiGop ugera maTepHn H XapakTep HCMOJAHEHHS JpanHpoBKH
PELIAIOTCA B COOTBETCTBHH ¢ OOLMM oopMaeHHeM 3aa.

-OnuiT nokasas, 4To 3aMacKHpOBaHHOCTH rPOMKOrOBOpH-
TeJ51 GaronpHATHO CKA3bIBAETCHA Ha Hepa3phLIBHOCTH BOCHIPHS-
THs 3pHTe/IeM 3BYKa H H300paieHHs .

C TOUKH 3peHHs1 AKYCTHKH BaKHO, 9TOGH! MaTepHs, HCNoJb-
syemasi Jisi ApanHpoBKH, Oblla He MJOTHAs, HHAYe pPe3KO
OCNIa0/ACTCA H3JyYeHHe BHICOKHX YacTOT M 3BYYaHHe IPOMKO-
rosopuTeseil npHoGpeTaeT HeNpHATHLI GyGHALL XxapakTep.
Ilns ApanMpoBKH MOMKHO peKoMelloBaTh MaTepHio THNa maiin,
BYaJH, JIeTKHX COPTOB KpenjellHHa, Tions H T. 1,

PAKTHYECKH 78 onpeneyeHns NPHroJHOCTH JaHHOTO
COPTa MaTephH N5 IpaniHpoBKH NpOCMAaTPHBAIOT ee HAa Tpo-
cBeT. Eciin KOHTYpPBI NPeIMETOB X0poluo BHAHM, TO MAOTHOCT
MATCDHH MaJjia H OHa TMPHroAHa Ans Apanuposku. [Ipumenste
MO H GapxaT HeJb3s.

Marepuio 1ns apanuposku He crenyer cOGHPATE MeJKHMH
CKJIalKaMi HJH cGOpKaMH, TaK KaK 3TO PABHOCHJBLHO mpHMe-
HEHHIO MIOTHOH MaTepHH H TOJLKO Y XYIULAET KauecTBO 3BYKO-
BOCTIPOH3BeleHH .

Ecan odopmaenne cobupaercs nma kapkace, najo npocJe-
[HUTh 34 NJOTHBIM COEIMHEHHEM ero ¢ KOPIycoM rPoMKOroBOPH-
TENd, HHavYe BOSMOMKHO NofABJeHHe ApeGe3xkanus. Bo madema-
HHE STOrO Hajlo TaKe CJeIHTb, YToOb Kapkac oGpamJ/enus
9KpaHa He uMeJ caabo3akpenyientblx Jetadnei.
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CoGaiofienie pexoMeH alli, nepedHcaeHHBX Boille, ofec-
nednBaeT HAAEKHYI0 H KadecTBeHHYIO paGoTy rpoMKOroBOpH-
teneii. [lns coxpaHenHs nepBoHaYaJbHOro KayecTBa 3Byua-
HHA B NPOLECce IKCOMyaTallHH HeoOXoIHM npodHaaKTHUYeCKH il
YXO0J 3a IPOMKOrOBOPHTEJISIMH H HX NepHOJIHYeCKas NpoBepKa.

Jlas sToro caenyer:

a) He pexe OJIHOro pasa B 1IeCTh MecslleB IPOBepATH COCTOS-
HHe KOHTAKTOB B MecTax lepexojia: KieMMHEIe LIHTKH, BbIXOX-
Hel€ KJeMMbl TPOMKOTOBOPHTENS;

6) perynsipHo NpPOBOAKTE MOJHYIO NPOBEPKY KayecTsa 3BY-
KOBOCT POH3BEJIeHHA TecT-(HIBMOM.

Takasi npoBepKa ofsA3atenbHa KaxJeifl pas nocsie 3aMeueH-
HbIX TIPH AEMOHCTpPAUHH KapTHHL HeloctaTkoB. [Ipu oTeyTeTBHH
TeCT-(pH/IbMa HeoOXOIHMO HMeTh KOHTpOJBHYIO (oHOrpammy,
KAYecTBO BBYYaHHsS KOTOPOil H3BeCTHO M OLEHHBaeTcs Kak
Xopoluee; '

B) NePHOAHYECKH OUHILATH MBLIECOCOM TPOMKOTOBOPHTENb
OT MbIJIH, B YACTHOCTH YHCTHTH opopMmieHHe;

r) ofsi3aTeibHO NPOBEPATH COCTOSIHHE TPOMKOroBopHTeell
nocje aBapHHHBIX CJYYaeB, BLI3LIBAIOWMX TMOSIBJIEHHE Mol
HOrO CHTHaJla HA BBIXOJE YCHJMTENSl, TAK KaK HCKameHHbI
CHTHall B 3TOM CJiyYyae MOMeT COOTBeTCTBOBaTh 2—3-KpaTHoil
TeNJIoBoil neperpyske roJloBoK rpoMKOroBOpHTeJeil;

1) HeMELNeHHO 3aMeHATh JedleKTHYIO TOJIOBKY, JaiKe eciH
fedext HeGONBIIOH, H CBOEBPeMEHHO PEMOHTHPOBATh ee.
IIpu orcyTeTBHH 3anacHoil TOJOBKH, Yero, Kak NpaBHJO, He
JOMZKHO JIONYCKaTbesl, BPEMEHHBI Mepexoji Ha YMeHblleH-
HOE YHCJIO TOJIOBOK JIOJIKeH CONpOBOMAATBCA BKJIOYEHHeM
GannacTHOro CONpOTHBJEHHS B3aMeH BLIOBIBIIEH rOJOBKH.

§ 2. MepeABHIHLIE TPOMKOFOBODHTENH

OcoGennocTn paGoThl NEPEIBHKHONO KOMIJIEKTA 3BYKOBOC-
NPOH3BO/AWE]i annapaTypbl BAHSIOT H HA 3KCITY ATALHIO TPOM-
KoroBoputeseil. B craumonapuoil annapatype KauecTBo pa-
OOTbI KOMIJIEKTa FPOMKOrOBOpHTeJIell B OCHOBHOM 3aBHCHT OT
NPABHJILHON YCTAHOBKH HX; B MepeBHXKHON anmapatype, Ha-
0GOPOT, OCHOBHBIMH SIBASIOTCS BONPOCH! NPaBHALHOI SKCILTYa-
TAllHH l"pDMHOI‘UE{)pHTEJIH.

Cesisato 310 ¢ TeM, UTO mepeiBHKHON TPOMKOTOBOPHTEIb
HaCTO nMpHXOAHTCA NpHcnocaGiaHBaTh K yCTAHOBKe B cayuaii-
HEIX nomeulenuax. B 1o ke BpeMs OYeHb BAXKHA COXPaAHHOCTB

FpoMKoropopuTens, ofecneunBaiomasi Ge30TKA3HOCTbL ero pa-
GoTLI.
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dKenayarauus rpoMKorosopHTeneii

Hana Gesapapuiitofi W xopoweii paGoTsl rPoMKOroBopHTeed)
HEOOXOAMM KOHTPOJIb 3a €ro COCTOSIHHEM Mepell Bhie3oM o
nocje OKOHYAHHA pelcoBON MOe3IKH.

Takoii 1BoiiHOM KOHTPO/Ib, BO-NEPBLIX, CO3MAET ¥ KHHOMe-
X@aHHKa YBEPEHHOCTb B HCNPABHOCTH MPOMKOrOBOPHTENS, ¢ KO-
TOPEIM OH FOTOBHTCA BbleXaTh, H [OBHILAET OTBETCTBEH-
HOCTb 34 CO3AaHHE HYMHBIX YCJOBHIH NpH TpaHCNOpTHPOBKe
FPOMKOrOBOPHTENA; BO-BTOPHIX, JaeT BOBMOMHOCTB Onpeje-
JHTH Ka4decTBO BO3BPALLEEMOro IPOMKOrOBOPHTENR H MO3BO-
NI5IeT CBOEBPEMEHHO YCTPaHHTh MejKHE MNOBPeXIeHHA, BO3-
HHKIIHE B rPOMKOrOBOpHTENe, oBecneulBas TeM CaMbiM [10CTO-
SIHHYI0 TOTOBHOCTB annapatypel K SKCnJjyatatum,

Koutponb sakniouaercs npexjie BCero Bo BHelHEM OCMOT-
P& TIPOMKOTOBODHTENIl H NPOBEPKe €ro HEeHTPHPOBAHHS.
OanoBpemennio nposepsieTcsi, He NONaJM JiH B 330D MArHHT-
HOH CHCTeMbl Mycop, onunakd W T. n. Ilopsaok ocMorpa Ta-
KOil JKe, Kak M JNIA CTAaUHOHAPHBIX IPOMKOTOBOpHTEJEN,

Bropoii stan npoeepks — koHTponb KauecTBa paGoTHi
rpoMKorosoputens. Jlas sroro npocayimBaercsi BocnpousBe-
JeHHe FPOMKOrOBOPHTENEM [JABHO H3MeHHMOWEACcHd YacToThL.

B stom cayvae remepatop BKmiowaloT Ha ruesja 3BYKo-
cuumarensi. Ilpn mManom manpskennn ma Bhixofle remepartopa
Ero MO¥HO BKJIOYaTh Ha hoTo3jeMeHTHbIl BXOJ yCHAHTE S,
Buixoauofi yposens Jlo/ikeH COOTBETCTEOBATE HOPMaJibHOM MOLIL-
HOCTH TPOMKOTOBOPHTENS.

B npaktike o6bMHO NpHxoAuTCs npuGerath K GoJee npoc-
ThIM COCOGaM NMPOBEPKH, 3aKIIOYAIOUHMCS B NpoC/Y IIHBAHHH
TecT-(puabMa HAH (poHOTpaMMbl XOpollero Kavectsa. Takoe
mpocaylniBaHHe KOMILIeKTa, TO ecTh YCHJMTENS ¢ IpPoMKo-
FOBOPHTE/EM, MO3BOJAET CYIHThL O ero HCTPABHOCTH B LEJOM.

Onnako ecnH 3aMedeHHbie Je()eKThl BLI3LIBAIOT COMHEHHE
B HX HCTOYHHKe, HEOGXOAMMO TPOMKOrOBOPHTENb MPOBEPHTE
BTOPHYHO, BKJIOYHB €r0 B 3aBeJOMO HMCNPABHBIN YCHIAHTEb.
Takasn pononnuTensuas nposepka HeoGXoAMMa, TaK Kak npH-
YHHOIl MOSIBEHNA JipeGe3ikaHHsl MOryT GuiTh BO3pOCIUHE BCJefl
CTBHE HEHCTPABHOCTH YCHJHTENS HeJHHeliHble HCKaMeHHA npH
MoJHON HCNPaBHOCTH TPOMKOrOBOPHTENA.

Hafo Teepao noMuuTh, 4T0 HeAb3fl OCTABJAATL Ge3 BHHMA-

HHA Nadke CpaBHHTEJbHO HeGoabllle AepeKThi, PacCUHTLIBaA,

UTO OHH CaMH yCTpaHATcH HaH Gy ayT Mano saMeTHul B paGoTte.
Kak npaBuio, nocnentee Bneuer 3a coGoil GuicTpoe yxyaure-
HHe KaudecTnRa F[}UMHGI'DIBDPHTEJIH H apapHio.
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Ocofentio BHAMATebHO HAJA0 CJeJMTh 3a TPaHCNOPTHPOB-
Kol IrpOMKOTOBOPHTENA.

[loToBsick K nepeBo3Ke, Mpexje BCero NPHHHMAT Mepl,
ofecnevuHBaoilHe HEBO3MOMHOCTb TMoNajaHHd Ha I'POMKOTOBO-
pHTe]b BJArd, TaK Kak oHa Bhi3biBaeT pasfyxanHe audipysopa,
NOTEPI0 HM MeXaHHYeCKoH NPOYHOCTH, Pe3Koe YMeHblIeHHe
ofuieil oTAa4d H yXY/AlleHHe BOCNPOH3BEJeHHA BLICOKHX Yac-
toT. KpoMe Toro, nponHKHOBEHHe BAarH B BO3AYIIHBI 3a30p
MATHHTHOH CHCTEME! BLI3LIBAET MNOARJEHHEe KOpPPo3HH H B Jalib-
HefilleM — BBIXOJL TPOMKOTOBOPHTEJISl H3 CTPoOA.

Jlyuie Bcero YKpuIBaTh rPOMKOrOBOPHTENb BJATOHENPOHH-
aeMpIM TUIOTHO 3aKPLIBAIOUIMMCS YexJioM: OPe3eHTOBLIM, KJie-
enyateM H T. n. Ecan Bes nepeposumasi annapatypa HMeeT
JonoJIHHTENBHOe ofllee MOKPLIBaNo, TO NPH YKaajike Halo
ocOOEHHO THIATE/NBHO 3aKPHLIBATE I'POMKOroBopHTeNk. Jlyuiue
Bcero ofopy/loBaTh CheMHLIll JIerkHil Ky30B, OGTAHYTHIT Henpo-
MOKaeMoll TKaHbiO.

['pomkoroeopuTesb, Kak H BCHO annapatypy, cleayer ofe-
perath Takie OT H3JHILHell TPSCKH, CJAeICTBHEM KoTopoil Mo-
#eT OblTh pacleHTpHpoBaHHe rpoMmkorosopHTensi. [lna storo
NoJ rpOMKOrOBOPHTENb NOAKAaAbIBAIOT MACKYI0 MNOACTHJKY,
BLINOJHAIOULYIO poib aMOopTH3aTOpa, HaNpHMep CeHo, YJAOMeH-
HOE Ha JIHO NOBO3KH HAH aBTOMALUHHE!, HAH JYYLIe CNenHalbHO
HaOUTHIT ceHHHK,

Tak kak rosoBKa nepeiBH:KHOIO IPOMKOrOBOpHTENd YCTa-
HOBJIEHa B YeMojaHe, TO A4 GoJbIIero conpoTHBIEHHS TpaAcKe
ero HaJ0 YKAAALBATE HA LWHPOKYIO CTOPOHY HA MEpejHion HaH
3ajHioi0 creHKy. CraBHTB ero BepPTHKAALHO HJH HAa Y3KYIO
GOKOBYIO CTOPOHY HEKeNaTelbHO, TaK KaK NpH TaKoM fojo-
A#EHHH rooBKa GoJiee YyBCTBHTE/IbHA K COTPSICEHHSAM,

[Tpu Masoii BMECTHMOCTH KY30Ba rpOMKOTOBOPHTEb Jyyue
KjacTb Ha camoe AHO. Bce 3TH coBeTsl OTHOCATCA He TOJABKO
K NOAroToBKe K Bule3ly ¢ 6asel, HO H K MepeBo3kaM no Mapii-
pyTy. [IpuBesenHkie Buillle peKoMeHJallHH MOrYT GbITh H3MeHeHEl
B 3aBHCHMOCTH OT NOrojikl H BpeMeHH roja.

Tak, ocenbio 1 BecHoit ocofoe BHHMaHHE cJelyeT ofpaiars
Ha 3aUHTY OT ocafkoB. JHMoN Halo HMeTb JOTIOJNHHTENBHY IO
TeNJ03alunTy: BOIJOK, KolMy, BaTHm uexosa H T. n. Hamo
obeperarb IPOMKOTOBOPHTE/b OT PE3KOro H3MeHeHHH Temnepa-
TYPHl H He JONYyCKaThb NepeHeceHHs annapaTtypsl cpasy c Mo-
Poza B Tensoe noMemiedHe HJaH HaoGopot. [losameit ocenbio,
KOrjia rpssb yiKe 3aMepssia, a cCHera HeT WJH ellle Majo, ocoboe
BHHManHe Hano ofpauiaTb Ha 3allHTy TPOMKOrOBOPHTENS OT
TPACKH.
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¥Ycranoska rpomkorosopureneii

INpaBnabkas ycTaHoBKa rpoMKoroBoputeseli B Gobiiu-
CTBE CIyYaeB OCJOMKHACTCS crelH(pHYECKHMH YCJOBHSMH SKe-
nayatauuH nepeisH:kHoi annapatypu. K uncay stux ocofen-
HOCTEeH OTHOCATCH:

I) HanHuHe B GOMBLIMHCTBE KOMIIEKTOB NepeBHAKHON anna-
pPaTypel OJHOTO TIPOMKOTOBOPHTEJS

2) HeOCTATOMHO XOpOIUAs aKYCTHKA TOMelleHufi, B KOTo-
PEIX TIPOHCXOAHT JEMOHCTPANHS KapTHH, B YacTHOCTH MaJjas
HX BbICOTA, HE MPeBLIUAIONIAS Yalle BCEro BhICOTH OOBIYHOTO
JHHIAOro jgoMa, p :

PaccMotpum  oTiesnblibie calydan yeTaHOBKH I'POMKOIOBOPH-
TeJeit.

Komnaext KYY¥II-56 ¢ rpowm KOToBODp H-
TeaeMm 25A-17. B kommiekre uMeioTcs (paKTHYecKH Ba
rpoMkoroBoputessi. Tak kak ueMojaH pacKpeiBaercsi Ha jBe
CaMOCTOSITE/IbHBIE TIOJIOBHHBI, TO B 3TOM cJydYae NpHMeHHMbI
T€ e PEKOMEeHJAUHH, YTO W ANs YCTaHOBKH CTALUHOHAPHBIX
rpomkorosoputesieii. Hanomuum, u4ro wHamayummum pasme-
LIEHHEeM TIPOMKOTOBOpPHTENell fBJfeTcs nojBeluiBaHHe HX Ha
TaKOil BbicoTe, YTOGLI LIEHTP OTBEPCTHS B YeMojaie NpHXOAHNCH
Ha !/,-+%/; BHICOTHI 3Kpama.

I'poMkoroBopuTesH MoryT GuTh pasMeiensr no GoKaM
SKpaHa H Ha MOJACTaBKax, MHHHMAJbHAS BLICOTA KOTOPHIX
JIOJUKHA 00eCTIeYHBATh BBICOTY AKYCTHYECKOrO LIeHTPa IPOMKO-
FOBOpHTENIA OT 1loJia He MeHee 1,8 a.

¥Yron noBopoTa KaxIoro rpoMKOrOBOPHTENIS JOJMKeH GbiTh
OTMeudeH Ha NojcTaBKe KPacKoii.

KomMnaextw KYVII-56 ¢ rpoMkorosop u-
reaem 25A-13, KITY-52. Hanayuumm pasmeinennemM rpom-
KOrOBOPHTENST 3THX KOMIIEKTOB Obinia Obl YCTAaHOBKa ero Haj
SKPAHOM M0 ero ueHTpanbHoil ocH. B atom cayuae Hamgo oGec-
MeYHTH KPYToli Yros HaK/JOHAa TaK, YToObl aKycTHYecKas oOCh
FPOMKOrOBOpHTeJIsAl Mepecekasa LEHTp 3aJa.

Xopoume pesysibTaThi JaeT YCTAHOBKA I'POMKOrOBOPHTENS
H o skpaHoM. OZHaKO 3TO BO3MOMKHO TOJBKO B TOM cJaydae,
BCJIH LEHTP H3JyYeHHS IPOMKOroBOpHTeNs GYIeT HAXOAHTbCS
He HHxe 1,8 m or noaa.

OGb9HO 3TO YCJIOBHE HENb3s BbAEPKATh, TAK KAK BHICOTA
MOMeIleHHs HEe MO3BOJIAET BEllaTh 3KpaH JOCTATOYHO BHICOKO.
Tak, nanpumep, npu MuuuManbHOf BeicoTe 3Kpana 1,5 M BHI-
COTa MOMeleHHs JOoJKHA OBITh He Menee: 1,5 - 1,8 4 0,2 =
= 3,5 M.
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B 00bIYHBIX YCJIOBHSIX TPOMKOTOBOPHTENb Halle BCEro mp-
YOAHTCA YcTaHaBjHBaTh cOOKY 3KpaHa, cOXpaHsAsi HeH3MeH-
HeIMH Bce NpHBENEHHLIE Bhillle PeKoMeHJAUMH B OTHOUIEHHH
BEICOTH ero noisema. Crefyer ToJbKO OTMETHTb, 4YTO Yron
pa3BopoTa TPOMKOTOBOPHTENIA 3Jech YBeJHYHBAETCH, TaK Kak
oH AoJixen OOECNEUHTL paBHOMepHOE pacnpefeeHHe 3BYKO-
poil sueprud (pue. 117).

Puc. 117. Tlpumepusle cxeMsl pacno-
JIOMEHHS TPOMKOTOBOPHTENA KHHO-
MepefBHIKKH:

a— Hagl HAH NO SKpapoM; 6 — cOKY
S B

[Mpn yeranoBke mepeBHIKHBIX TPOMKOroBopHTeJell Heol-
X0AuMo coGuIofaTh caefyioluHe npasHia:

1) Heab3sl ycTaHaBJMBAaThb IPOMKOTOBODHTENH MPSAMO Ha
noJsy, H60 B 3TOM cJy4ae H3-3a NMOrJIOUEeHHS CHASIHMH B Nep-
BLIX pfijlax 3PHUTEJNSIMH BBICOKHX YacTOT Pe3Ko YyXyauwaercs
KauecTBO 3BYKONepela4yd H, B YacTHOCTH, najaer pasbopuu-
BOCTb peuH Juisi 3pHTeJed, CHAAIMX B MOCAEAHHX PALAX;

2) caeayer Xopollo 3aKpenasaTh WIAAHT, COENHHAIOUHIL
rPOMKOrOBOPHTEIB ¢ YCHJAHTEeNeM AJf TOro, 4Tobnl NMpH cJay-
YafHOM 3ajleBaHMHM LJAHra He CBAJHTb T'POMKOrOBOPHTENb
HJIH YCH/IHTEJIb.
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§ 3. OcoennocTn aKcnnyaTauum
MHOTOKAKaNbKbIX CHOTEM

Paccmotpennble B npeablymix naparpadax Bonpockl or-
HOCHJIHCh K OOGBIYHBIM KHHOTEATpasbHEIM TpPaKTaM, 3BYKOBOC-
Mpousse/ieHHe B KOTOPBIX OCYUIECTBASIETCS OIHMM KaHajioM,
COCTOALMM H3 YCHJAHTENA H rpoMKoroBopHTessi. B nacrosiee
BPEMs BCe LUHPe H LWHPe BHeAPsSieTcs B NPAKTHKY HOBHI BHI
KHHO3peaHa — mupokoopMaTHoe KHHo Ha 70-um nienke,
OJHOH H3 OTJAHUHTENbHBIX CTOPOH KOTOpPOro SABHAOCE HCHOJb-
30BaHHe MHOTOKAHAJBHBIX TPAaKTOB, MO3BOJISIONHX OCYIile-
CTBHTb CTepeo(poHHYECKOe, TO ecTb OOBEMHOE, 3ByYaHHe.
Hapsany ¢ mmpokodopMaTHeM kHuematorpadoM B NpaKkTHKY
KHHOMNOKa3a NpoOYHO BOWEJ H IUHPOKOSKPaHHBI KHHODHIBM,
BoJbilioe 4Hcn0 cTauHOHAPHBIX KHHOYCTAHOBOK B CBOE BpeMst
OblIO OCHAUEHO YeThipeXKaHaJbHOI cTepeodonHyecKoil anna-
paTypoii 3ByKOBOCTpOH3BeIeHHSI, YTO MO3BOJIET HA HHX je-
MOHCTPHPOBATH IHPOKOSKPAHHLIE KONHH [IHPOKO(POPMATHRIX
(pHABEMOB co cTepeohoHHYecKoil (oHorpaMMoii* .

CrepeodionnyecKoe 3By KOBOCTIPOH3BEIeHHE He TOJIBKO 03RO
JsietT obecrneyuTs nepeMellieHHe HCTOMHHKA 3BY4aHHsl B npeje-
Jax GoablIoro sKpaHa M Jarke BBIHECTH ero B 3aJ, HO SBJS-
€TCA EAHHCTBEHHEIM CPEACTBOM BOCTPOH3BENEHHS NpPOCTpaH-
CTBEHHOH KapTHHbI 3BY KOBOrO NOJIS MHOTHX HCTOMHHKOB 3BY KA.
B Kauectse npHMepa MOXKHO MPHBECTH OpKecTp HAH Xop,
B KOTOpPBIX He TOJbKO MHOTO HCTOUHHKOB 3BYHAHNHS, HO H pac-
noJiodKeHHe HX BNoJgHe onpeleneHHoe.

MIIGI"GK[}HTHU CTABHBLUHECH OMNbIThl CpaBHeEHNHA oNioKa-
HA/NILHOrO MOHO(POHHUECKOro 3BYYaHHA cO cTepeo(oHHIeCKHM
Bcerja yOeIHTe/bHO NMOKasplBajH, YTO NPH OIHHAKOBBIX OOBEK-
THBHLIX KaueCTBEHHbIX MOKA3aTessIX TPAaKTOB crepeojoHHYe-
CKO® 3BY4YaHHe cJyllaTeJleM OLeHHBAJOoCh Ha Kjacc Bbllle
MOHO(POHHYECKOT 0.

Takum oGpasoM, crepeodoiisi ecTb CpecTBO NMoAbeMa Ka-
YecTBa 3BY KOBOCIPOH3BEACHHA Ha Gosiee BLICOKYIO CTYNMEHb NpH
HCMO/B30BaHHH TOH e annapatypsl, 4To H 18 MOHO(OHHYeC-
KHX TPAaKTOB. JTa NpHYHHA ABJSETCA OCHOBHOM 1151 00bACHEHHA
OypHOro pacuBeTa H nporpecca JABYXKaHaJabHOI J0GHTebCKOIl

* Brauane u wHpoKesKpanibie UMb BHNYCKANHCE B pAje cay4aes
co crepeothonnueckoft donorpammolt. OfHaKo No pALY NPHYHH B NPOHSBOMA-
CTEe KHHODHABMOB Takof BHA (oHOrpaMMel MPaKTHUECKH OB BETECHEH
ofiHoKanansHol doTorpaduueckofi donorpammofi. Ha wam sarasa, sto
ABJeHHe BpeMeHHoe, H cTepecoHHA B IWHPOKoIKpaHHoM EHHeMmarorpade
eille HafileT WHPOKoe NpHMeHeHHe.
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cTepeohoHHH HHAHBHAYaJBHOrO NOJAL30OBAHHS (MArHUTO(OHH,
rpaMnaacTHHKH). ;

[upokodopMaThbii KuneMatorpad Hcnosab3yer Aas 3By-
KOBOI'Q CONPOBOXJAEHHA (PHABMA LUeCTHKaHaJAbHYIO cTepeodo-
HHIO, 1151 Yero Ha 70-ma nJeHKe MOMHMO H306paKeHHs pacro-
JIOXKEHbl LWEeCTb MArHHTHHIX JOPOMEK ¢ 3anHcaHHLIMH Ha HHX
(poHOrpaMMamH,
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Puc. 118. Cxema (a) n nanopama (6) pacnosomenns rPOMKOrOBOpHTeAed
B WHPOKopOPMATHOM KHHOTEATpe

®

CooTBeTcTBEHHO KOMMIEKT 3BY KOBOCTIpOH3BOJALIell anna-
PaTypbl HMeeT [ecTh KaHaJoB: IPOMKOrOBOPHTENH NATH Kaua-
JIOB pasMellaioTcsl 3a 3KpaHoOM, a LIeCTOro KaHana — Ha cTeHax
3ana uenodyKoil ¢ onpefenenHuM wwaroM (cxema puc. 118).

3askpannsie FPOMKOrOBOPHTE/IH ABNAKTCA OCHOBHLIMH Ka-
Hanamu, HeCYlUMH BCIO CMBICJIOBYIO 3BYKOBYIO HH(OpMalMio
Q]H.ITLME], 4 3albHEIE rPOMKOroBOPHTENIH — BCMOMOTaTe bHEIM
KAHAJIOM, HJH, KAk €ro 4acTo NpHHATO HA3BIBATH, KaHAJOM
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3ByKoBbiX 3(upexToB. CaMo Ha3panie KaHaja XOpPOILO YKaski-
BAaeT Ha ero HasHaYeHHe — YBeJHYHBATb CHJY BO3JeHCTBHS
3BYKOBOrQ CONpOBOMKIAEHHA (HABMA NYTSM BLIHOCA B OTHENb-
Hble MOMEHTH! 3BYYAHHA B 3aJ HJAIH JobaRneHHs PazIHYHEIX
APPeKTOB, CIOKETHO CBASAHHBIX C pas3sBePTHIBAIOLLHAMCS HAa
IKpaHe JeficTBHEM: IIYM O/, rpoM, BLICTPeNEl, TMeHHe
OTHIL H T. 0.

PasMeuiaeMble 3a 3KPaHOM IPOMKOrOBODHTEJH NPHHATO
HyMeposath I, 2, 3, 4 M 5 ciieBa’ HanpaBo, ecaH CMOTPeTh Ha
HHX H3 SPHTEJNLHOO 3aaa.

I'pomkoroeoputenn s(ipekTHoro Kamana o0Go3HAUAIOTCS
«/lespiii», Ipauifi» u «3aguuii», HeXoaa 3 Toro ke YCJIOBHS,
4To Habmiojartes b PacnofOMKeH B 3ale H JHLOM obpauiex
K 3Kpany. x4

Hanomunm, uro mmpoKodopMaTHsie KHHOYCTAHOBKH KoM-
naekToBasHCh annapatypoit K3BT-10, B cocrar koropoii
BXOJAH/IH 3a3KpaHHble rpoMKoroBopHtend 30A-13 u 3a/ibHue
S0A-14. C 1968 r. Taxie ycTaHOBKH Gy[yT OCHAIATHCS KOM-
naekTaMu «3By K 6:< 50» u «3Byk 6 100» ¢ sKpaHHBIMH rpoMKo-
ropoputensmu THna 30A-66 w 30A-62 u sanbHnMEH 30A-46
COOTBETCTBEHHO.

IKenayaTauns Takoil MHOrOKaHANBHON CHCTeME 3By KOBOC-
NPOH3BEACHH: BO MHOTOM TpelyeT coGMIONEeHHsT Tex e NpaBuJ,
YTO M O0bIYHAS OAHOKaHAJBHASI CHCTEMa, OHAKO OT/IHYAEeTCS
OT Hee HEKOTOPLIMH OCOGEHHOCTAMH. X Mbl H KocHeMcs HHke,

ONnyCKas BCe paHee pacCMOTpPeHHLIe BONPOCH.
- Kak y:e roeopuioch, ocHOBHbe IPOMKOTOBOPHTENH J0J1-
AHBl YCTAHABJIHBATBCA 38 SKPAHOM, J15l Yero oH A0JKeH GhiTh
3BY KONPOHHIaeMbIM, TO ecTb nepdopupoBannsM, I'pomMKoroso-
puTenb J ycTaHaBAMBAETCS NO HEHTPY 3Kpana, I'POMKOTOBOPH-
Ten [ W 2, 4 H 5 J0MKHE ObITh YCTAHOBJICHE! B IeHTpe cooT-

BETCTBYIOUHX €ro 30H, KaiJas M3 KOTOPHIX JO/IKHA COCTAB-
JATb /5 WHPHHE! 3Kpana (cM. pHe. 118, a).

Ilepeaueii croponoii I'POMKOTOBODHTENIH  JIOJKHBl CTOATH
BO3MOXKHO OJIHXKE K NOJOTHY 3KpaHa, ofiHaKo FOBOPHTENH Ka-
HanoB /, 2, 4 u 5 pasBepTHIBAIOTCA JONOJHHTENBHO TaK, YToOk!
HX aKyCTHYECKHE OCH TepeKpPecTHIHCh NPHMepPHO B MOJOBHHE
3dJia.

[Monoxenne GoKoBeIX no OTHOWeHHIO K LeHTpaJabHOMY
FPOMKOroBOPHTENIO J rPOMKOroBOpHTe el YTOMHAETCA B 3aBH-
CHMOCTH OT OCOGEHHOCTEHl 3pHTeNbHOTO 3aja, C TeM YTOGHI
Kaz/lbii U3 HHX NpH caMocTOsITeNbHON paGoTe ofecneunsn pas-
HOMEpHOE pacnpejeJieHiie 3BYKOBOIl 3HepPrHH oT Beefl nuioiiaan
SPHTE/IBCKHX MecCT.
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Hannuie BeICOKOYACTOTHLIX TPOMKOroBOpHTesiell B YKa-
3aHHBIX BhIlIE THNAX ¢ pasHeCeHHLIMH aKyCTHYEeCKHMH IeHT-
paMH H pasje]bHON peryJHpoBKoil yria HakjoHa objerdaer
BbINOJIHEHHE OCHOBHBIX TpeGOBaHMil, NpHBejieHHBIX B T, O § 2.

[Tpn perynHpoBKe HAK/J0HA BEICOKOYACTOTHBIX IPOMKOIOBO-
puTeneii B 3anax Ge3 GaJKOHOB HJH ¢ GaJKOHOM MaJkIX pasme-
poB cJjelyeT HHMHHII pynop HanpaeHTb Ha cepejHHy nepej-
Heifl 4acTH napTepa, a BepXHHiIl — Ha cepeiHHy sajgueil ero
yactH. [lpn Gankone GoabluMX pa3MepoB HHMKHHH pynop OpH-
eHTHPYETCS Ha CepelHHy naprepa, a BEpXHHH — Ha NMepeiHion
yacTb OalKoHa.

Tak Kak cymMmapnas MOWHOCTb BCeX NATH OJHOBpPEMEHHO
paboTaiolHx rpoMKOTOBOPHTe el 3aMeTHO Bbillle, YeM B OJHO-
KaHANLHOM TpaKTe, clejlyeT B Mpolecce YyCTAHOBKH H onpobo-
BaHHA TrpoMKoroBopuTeneil ofpamars ocofoe BHHMaHHe Ha
JHKBHJALHIO B 3ajle HCTOUHHKOB Jipefe3rkaHts: NJ10X0 3aKper-
JeHHbe CTeKNa B apMaType OCBeTHTeNbHBIX NpHGOPOB, pama
3KpaHa H T. 1.

Kanaeit skpaunbiil rpoMKoropopHTeNb J0JMKEH HMeTh cBoil
HHAHBHYaJbHBI pacnpelleHTebHEI IHTOK H COBIHHHTEbL-
Hblil KpOce ¢ COOTBETCTBYIOUIEH MapKHPOBKOI KOHLOB,

[TocKOMBKY BbICOTA LUMPOKOTO SKpaHa o6BIYHO CYILeCTBEHHO
Gonbille 0ObLIMHOrO, TO MOJA I'POMKOrOBOPHTENH [oJiKeH OhTh
H3roTOBJIeH clelHaJbHEIH NMOMOCT I8 HYMHOrO nojbeMa HX
AKYCTHYECKOr0 LEHTPa, TO eCTh LEHTPa MJIOCKOCTH, B KOTOPOH
pasMelaioTcsl BhIXOJAHBIE OTBEPCTHA AKYCTHUYECKHX JIHHS.

SxpeKTHEIE FPOMKOrOBOPHTENH pa3MellaloTcsl Ha GOKOBLIX
H 3ajHeii cTeHaX 3pHTeNLHOrO 3a/1a, pacrnojoxenHe HX BO MHO-
roM onpejensiercs qopmoii 3aja H ero apxHTeKTYpHOIl oTAe-
KOH H 3aJa0Tc NPOEKTOM.

Jlns 3anoB ¢ HOPMaNBHLIM COOTHOILIEHHEM PasMepoB H Npo-
cToll oTAenkoil MoxkHO copMyaHpoBaTh celyiouike Tpebosa-
HHSI K pasMellleHHI0 3(xpeKTHBIX TI'POMKOroBOpHTeJefl:

1) rpomMKoroBopHTeNH pasMelalOTCA paBHOMEepPHO Ha BCeX
Tpex cTeHax 3ana;

2) paccrosinde MexJAy JABYMsS COCEIHHMH I'DOMKOTOBOpPHTE-
JSIMH MOXET MeHAThCS B npejesax o 3 Ao 8 m, oAHAKO NpHHS-
TO€ paccTosiHHe JOJKHO ObiThb OJHHAKOBLIM JAs1 BCeH 1ie-
NOYKH;

3) rPOMKOTOBOPHTE/H [0 HB! GbITh pa3MelleHsl BO3MOKHO
Bhille (BLICOTA MOjiBeca B cpejHeM JONYCKaeTcd B npeenax
4—6 M);

4) rpoMKOroBOPHTENH BeINAOTCA MPAMO Ha CTeHy HJH
YEpensisiorcsi B HHUle Ge3 HaKjoHna K 3pHTeNsiM H JApanupy-
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KOTCA aerkoil Tkanso, ecan apXUTEKTY pHOE ohopMaenHe cTeHk
HE COMCPAHHT 5JEMEHTOB, MAacKHPYIOUMX FPOMKOTOBOPHTEb:;

5) mepas napa GOKOBBIX I'POMKOrOBOpHTEJell (OfHH Ha
JMIeBOH, Ipyroil Ha npasoii cTeHe OT 3KpaHa) ycTaHABAHBAeTCs
Ha paccTOAHHH OT 3KpaHa, PaBHOM YIBOEHHOMY PaccTOSHHIO
OT Hero 70 Nepeoro psaja naprepa.

ITo nosoay nocaeanelt pekoMenaauun cienyer Aathb Aonod-
HHTEeJbHO® pasbscHenHe. B npaktuke paGoTwl 1MpoKosKpaH-
HBEIX KHHOTEATPOB BO3HHKaeT HeoOXOJMMOCTB OGECTeUHTh 3BY-
KOYCHJIeHHE pedH (TOpKecTBeHHbe NpeMbepsl (HABMOB, BCTpe-
UH C TBOPUECKHMH PaGOTHHKAMH KHHO, KOH(epeHLHH 3puTeeil
H B psilie CIyuaeB TOpHecTBeHHble coGpanna 0 MuTHirn). Kom-
IUIEKT annapaTtypel NO3BOJISIET HCNOJAL30BATH S 3THX Henell
WIECTOH KaHaj, Ha KOTOPmIl NofaeTcs cHrHaj oT MHKpo(hoHOB,
YCTAHOBJNEHHBIX Ha 3CTpajie nepen skpaHoM. 7

Pekomenjopanioe pacnososxente nepeoii mapsl rpoMKoro-
BOpHTeJIell GOKOBBIX CTeH NO3BOJISIET, ¢ OAHOMN CTOPOHLI, obec-
MEUHTb JOCTATOYHLIH ypoBeHb B MepeiHHX psAlax mnaprepa,
a ¢ Jpyroil, H3bexaTb aKycTHYecKoH oGpaTHOll CBA3H
B LENnH MHKPOPOH — rpOMKOroBOPHTENb (e€ HHOIAA HASBIBAIOT
3aBSI3Ka), KOTOPas MPOABAAETCA B CHJBHOM NOA3BOHE, Mepe-
XOIsEeM B HelpepuiBHbIA TOHAMBHBI cHrHan. YUrobu Hade-
#HaTh TAKOr0 HENpPHATHOTO ABJNEHHS, MOKHO PeKoMEeHIOBATH
NPHMEHATb JHHAMHYeCKHe MHKPO(OHBI ¢ KapAHONHoll Xapak-
TepHcTHKOI THRa MJIO-1 uan 82A-5M.

CoBeplueRHO ecTECTBEHHO, YTO JaHHbe PeKOMeHIALHH fiB-
AAOTCH OOLWHUMH H JIOJIKHLI YTOYHATBCA B CBSA3H ¢ 0COOeHHO-
CTAMH MeCTa YCTAHOBKH, 4TO JOJUKHO JeNaThcd Ha CTajMi
HCnoaHenHs npoexta. [Ias npuMepa MOXHO YKasaTh, 4To ecJn
ANHHA 3a/1a 3HAYHTEJNbHO MpeBLILUAeT €ro IHPHHY, TO KO-
JIHYECTBO I'POMKOrOBOpPHTENeH, YCTAHOBAEHHLIX HA GOKOBBLIX
CTeHax, AOMKHO ObiTb YBeJHYEHO, a Ha 3ajHell — yMeHb-
HITeH0,

Ecin npoektoM npeayeMoTpenbl HHMIUM A YCTAaHOBKH
rpﬂMKﬂPﬁB()pHTEﬂEﬁ, ﬂﬂKPHBBEMME ,H_EHDPETHBHHMH J1eMeH-
Tam (nepopHpoBannas nanTa, peiiku), To cJelyeT NOMHHTH
0 CJEAYIOWHX JIONOJHHTENbHBIX NpaBHJIaX: AHAMETP oTBep-
CTHS nepgopaunn no kpaiineil Mepe B JBa pasa fonKeH ObiTh
GoJiblie TOMIHMHE MaTepHana H oGlas nJaowiaib nepopanmii
Ronxua sauuMath ot 30 20 50% noBepxHOCTH NANTE, TOJAUHHY
PeHKH XenaTesbHO BHIOHPaTh MHHHMANBLHON H He WHpe noJo-
EHHBEI TPOCBeTa MeMAy ABYMs COCEHHMH peflKaMH, a BhicOTa
peliKH He JOMKHA MNpeBBILATEH WHpHHY npoceera. Cueayer
ofpamarb ocofoe BHHMAHHE Ha IKECTKOCTD AEKOpaTHBHBIX
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SJEMEHTOB C Leabl0 H30eXaTb WX Bo3GyxaeHus npu paGote

IPOMKOTOBOPHTEJS. ; :

B K3BT-10 nusKouacTOTHbIE H BLICOKOYACTOTHBIE 3BEHBA
3a/bHbIX TPOMKOTOBOPHTEJEH COEAHHAITCA MOC/eA0BaTeN1LHO
HA Ka[aoil cTeHe H TpeMsl rpynnaMH BKJIOYAlOTCA napajJelnb-
HO HA COOTBETCTBYIOIIHE BLIBOJILI COTNACYIOIHX aBToTpanchop-
MAaTOpPOB MNaHEJH YNpaBjeHHs YCHAHTeJbHbIX cToeK. Tpame-
(hopMaTOPLl MMEIOT CcJIeAYIOUHE BbhiBOAbI:

: pBbICUIEﬂl{aCTGTHHﬁ [Tl:{’-l} — 7,5; 10; 15; 20; 24; 30; 40 om,
nuakodacrotHui (TP-2) —5; 6; 7; 10; 12; 15; 20; 30 om.
[lesecoobpasHo JHHHH OT B.-4. H H.-U. TPYNN Kax 0l CTeHbl

3aBecTH HAa CAMOCTOATE/bHEIl pacnpefeHTe bHBIH IHTOK,

a ¢ nero nofath K croiike K3BT-10. B saBHcHMOCTH OT yCTaHOB-

JIEHHOr0 Ha CTEHaX KOJIHYecTBa IPOMKOroBopHTeneil, ofliee

CONpPOTHBJEHHE TPYNN MoKeT GbiTh NOACUMTAHO no dopmy.e:

15-n
Ry.q = 3 H Ry = q

rje n — YHCJA0 roJioBOK B rpynmne.
B komnaektax «3ByK» HOMHHAJBHO® BBIXOJHOE Hanpse-

Hue paBHo 60 @, rpoOMKOroBOpHTE/NH HMEIOT cOrJjacyiouyse
TpaHclOpPMaTOPE H NpAMO BKJloYalotess B JuHHH. Bee Tpatc-
thopMaTopsl HMeIOT OGMOTKH ¢ OTBOAAMH, NMO3BOJAIOLLHE BKIO-
YaTh rpDMHDI‘DBDpHTEJIH Ha TOJHY MOULHOCTE HJAH BBOJHTD
satyxane 3 u 6 d6, To ecTh NOABOJAHTbL K HHM NOJIOBHHY HJH
YETBEPTYIO YacTh MOUHOCTH®. :

Jlas sKpaHHBIX IPOMKOrOBOpHTENIEH B [polecce HalalkH
VCTAHOBKH MOMKET BCTPETHThCSl caydail, Korja ueaecoobpasho
VYMEHBUIHTE TOJABOJHMYI0 K HHM MOIIHOCTB NYTEM Mepexaio-
yeHHsi 0OMOTKH TpaHcopMaTopa. [las 3a0bHbIX IPOMKOrOBOPH-
Tenell Takas onepaudsa o0sizaTesibHa, €C/H CyMMapHas HOMH-
HaJbHAs MOLIHOCTL BCeX YCTAHOBMEHHBIX I'POMKOroBopuTeseil
NpeBLIlLAeT MOULHOCTh LIECTOro KaHana — Kanana 3(xpeKToB.
B I'lpDTHBHDM CcJJy4ae Ha NHKaxX HE]]EJI&‘IH H3-3a ﬂEpﬂI‘p}'BHH
BHIXOJHOTO YCHAHTENH MOryT BO3HHKHYTE HCKAMEHHH.

B saksiodenne B caMbix o6IIHX YepTax NpHBENEM HEKOTO-
puie coobpaKeHHs, KacalouHecs YHHBepPCcaJbHBIX KOMIJIEKTOB
K3TV.

* Mo norapudmndeckofi wkaie 3 06 No MOWHOCTH COOTBETCTBYIOT
ABOMHOMY ee HaMeHeHHID, A NBOfIHOMY H3MeHeHHD uanpnl::;:cmm COOTRET-
1 i

creyior 6 06, tak B neppoMm cayuae peluucaserca 10lg Py a B0 BTO

Uy
oM — 20lg — .
- U,
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Kak yixe roBopusock, B 3THX KOMIZIEKTAaX MATh OCHOBHBIX
CTepeopOHHYECKHX KaHAJIOB HCNIOMB3YIOTCA  ANIA - 3BY KQBOC-
NPOH3BEAEHHA KHHODHJIBMOB H 3BYKOYCHJEHHS CLEHH.

[Mepsriii pon pabotwi oGecneunBaercsi KOMMieKToM IKpau-
HBIX TPOMKOrOBOpHTEJEH, K yCTaHOBKE KOTOPHIX H pery.-
POBKe TNpelbABIAAIOTCA Te e TpeboBaHHS, YTO H B OOBLIYHOM
WHPOKO(OPMaTHOM KHHOTeaTpe.

Bropoil poa paGoTa ofecneunBaercsi KOMIJIEKTOM JAPYTHX
MTH rPOMKOrOBOPHTEJIEl, YCTaHABIMBAEMBIX Haj MOPTAJIOM
CHEHbl 34 aKYCTHYECKH Npo3payHoii nepejHell 4acThiO NOTOJKA
3ana. Hymepauusi nopranbhbix rpomkorosopureseii coorser-
CTBYET NPHHATOH HYMepPAaUHH IJs SKPaHHBIX rPOMKOrOBOPH-
Teneit.

BBHjly BBICOKOTO pacrioiomenns nopranbHeix rpOMKOroBO-
pHTenell OHH JOMXKHB GHITH 3aMeTHO HAKJOHEHBbI, C TeM YToO0bl
HX aKyCTHYeCKHe OCH TaKxe nonaju Ha ueHtp sana. Opuen-
TallHA BBICOKOYACTOTHBIX POMKOrOBOpHTeJell JOo/KHA MOI4H-
HATBCH paHee NpHBeJeHHBLIM coobpaKeHHAM o0 obecnedeHHH
PABHOMEDPHOrO MNOKPLITHA OpSIMOil 3BYKOBOI 3nepruefl Bcefl
MJIONLAZH 3PHTENLCKHX MeCT.

Bropas crepeodonnueckas cHcreMa 00pa3oBaHa YeThpbMA
KaHnaJaMH, rpoOMKOrOBODHTENH KOTOPHIX PACMOJOMKEHB HAa CTe-
Hax H notosike sana. Ilpu nokase mwupokosKkpanuwX (HABMOB
CHTHanM ¢ wecToli (OHOrpaMMbl pacnpocTpaHsieTcsi Ha TpPH
CTEHHBIX KaHana 3aJja.

YeraHoBKa CTEeHHHIX TIpOMKOroBOpHTeNefi NPOH3BOHTCS
0 TEM JKé peKOMeHAAUHAM, YTO M AJA KHHOTeaTpaJbHEIX
rpoMKorogopHTeieil. I'poMKoroBopuTenn notonka ycranasiu-
BAIOTCS TAKAe ¢ WwaroM JIo 8 s paBHOMEPHO M0 €ro NoBepXHOCTH.

Hast 37108 1o 4000 MecT, B KOTOPLIX YCTAHABIHBACTCS anna-
patypa K3TV-3, sanbubie Kanaisl HCnoJb3yioTess Takie s
YCHJIEHHSI DeUH BO BpeMsl TOPMECTBEHHbIX 3acejaHHil, MHTHH-
roe H T. 1.

Has sanos ¢ uncnom mect 4000 u Bhime ycHaenme peun
OCYILECTBJISIETCS pacnpesiesierHoli CHCTeMOll KpeceabHbIX IpoM-
KOroBOpHTeJIell, TOJOBKM KOTOPHIX BMOHTHPOBAHBI B CHHHKH
Kpece, pasMellleHHBIX B 3aje. 3TH rpoMKOrOBOPHTeNH NHTa-
IOTCA OT CBOHX KAaHAJOB,

Muoronenesoe Hcnosbsopanue 3ana (peds, KuHHODHALM,
. YCHJIEHHE KOHUEPTOB PAasJHYHOrO JKaHpa, TeaTpajH30BAHHBIX
NOCTAHOBOK H T. I'!.] BLI3EAJIO TIOABJMEHHE B 3THX KOMIJIEKTaXx
€lle oJHON cHcTeMbBl —aMGHOGOHH Y ec Ko ii, nuTae-
MOIi OT CBOMX KaHa/IoB H HMeIOUIEel CBOIO CHCTeMy rPOMKOI OBO-
‘pHTeJel.
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B 3apHcHMOCTH OT poaa paloTwel 3asa, pe3Ko MeHAITCA
TpebOBaAHHS K €ro aKyCTHKe, a YJOBJETBOPHTh HX CPeJCTBAMH
CTPOHTE/ILHO-APXHTEKTYPHOH AKYCTHKH NpaKTHYeCKH HeBoa-
mokHO. CHeTeMa aMGHO(OHHH ABJSETCA B 3TOM TYNHKE BLIXO-
JIOM H3 MOJOMKEeHHS, TaK KaK No3BOJISeT cpeicTBaMH 3JeKTpo-
AKYCTHKH™ MeHATb B IUIHPOKHX npefenax H ObICTPO aKycTHYe-
CKHe ycJIoBHS B 3ane (noapobHee cM. [lpunoxenne VI).

HeGoablioro pasmepa amGHodoHHYeCKHEe TI'POMKOrOBOPH-
tenn THna 25A-24 (puc. 119) cocroar M3 mHpoKononocHoM
FOJIOBKH TPAMOrO  H3Jyye-
uia 4A-28 manoro ofGnema
B 3aKPHITOM flHKe, 34moj-
HEHHOM NOTJIOTHTEJEM,
['poMkoroBoputean  pacno-
JlaraiTesl HenpepeiBHOI 1e-
MoYKoil Mo BCeMy BepxHeMy
MepHMETPY 3aJa ¢ MeJKHM
waroM (ot 1 go 1,56 M), a
TaK}Ke paBHOMEepHO pacrnpe-
AeJSAI0TCA  NATbIO  30HAMH
No MNOBEPXHOCTH MOTOJKA. %

CxeMa BKJIIOYEHH A aMGHO-

(POHHYECKHX TIPOMKOroBOpPH-
Teneil B nATe KaHajgoB Puc. 119. AmGroponuuecknii rpomko-
CTPOHTCA TakHM ofpasoM, rooputeas 25A-24
ytoGbl B MNEpBOM  nosce,
GaHxaiiieM K cuese, npeoGaajaid IPOMKOrOBOPHTENH Tep-
BOro KaHaja H HeGOJbIUOe KOJMYeCTBO TI'POMKOrOBOpPHTENe
BTOporo KaHana. Bo BropoMm mosice npenSiajaloT rpoMKOroBo-
PHTEJIH BTOPOro KaHana, ecTb HEKOTOpoe KOJHYECTBO HX H3
NepBoro H MOMABJSIOTCS TPOMKOTOBOPHTENH TPeThero KaHaja
H T. 1. B naToM nosce — B OCHOBHOM IPOMKOrOBOPHTEJNH Tisi-
TOr0 KaHaja H HEKOTOpPOe KOJHYeCTBO YeTBepToro.

Kananiii amGHoonnvecknii Kanan xapaKkTepuayercs Bpe-
MeHeM 3ajlepKKH, TO ecTh 3amas/biBaHHsl CHrHaja Mo oTHOLe-
HHIO K CHrHaJy NpSAMOro 3ByKa Co cleHbl. YeM Bhillle HOMep
Kanana, TeM Goablue BpeMs 3alepKH CHIHA/NA B HeM.

3aKkoH nepeMelHBaHHS ¢ YObIBAHHEM OJHHX HCTOMHHKOB

- B

* Jlan xopouwero ocnpoHsBefieHHA peud 3aJ A0JKEH HMETh OTHOCH-
TEJIBHO MaJoe BpemsA pepepGepauii, Torla Kak AJf KOHUEPTOB OHO HOAXKHO
OuTh cyulectBento GoanwuM. [MosToMy cpeacTBaMH apXHTeKTYpHOfi akyc-
THKH B HeM CO3/al0TCA XapaK1ePUCTHKH, HAHAYYILHe 114 peueBHX Nepenay,
4 «pasriiylwenHes 3ana NPH KOHUEPTaX NPOHIBOJHTCA € MOMOWBID ambHo-
thonnueckoli cHeTeME.
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Puc. 120. [Mpumepuas cxema pacnodomenis rpoMEoroBopHTeIell B 3a7¢ MHOFOUEeAeBOro HasHauveHHA

Ha 6000 spurenei

W HapacTanHeM APYrHX HeoOXOAHM sl CO3MaHHS ecTecTBeH-
HOH KapTHHL KaK Obl OTPa/KEeHHBIX CHIHAJOB ¢ Pa3IHYHbLIM Bpe-
MeHeM 3anas/LiBaHHs B pasjHYHBIX TOYKax 3ana, Xapakrep-
HOH JAJfl «pasTAyLIeHHOro» MOMeLeHHH,

IMpuBegenHoe HaAMH KpaTKOe OnmHcaHHe JaeT JHWBb cOilee
npeicTapjenie o NpHHUHNAX paboThl H Ha3HAYEHHAX pasjHy-
HBIX FPOMKOTOBOPHTENEH B TAKHX CJAOMKHBIX KOMILIEKCHBIX yeTa-
HOBKAX. ;

Bee stH ponpochl AOCTATOYHO C/OMKHEI, MOSTOMY KaK caMH
3a/ibl, TAK H pa3Mellenne rpoMKOropopuTenell B HHX, a TaKke
CcXeMbl H T. M. JOKYMEHTAUHH TUIATeJbHO NpopadaTLiBaicTCs
B Mpolecce HHAHBHAYaJbHOrO NPOEKTHPOBAHHSA KaXI0ro 3ana.
Touno Tak e nocie MoHTa)Ka Kawiwlil 3a; M annapatypa
B HEM TUIATeNLHO OTJaXKHBAIOTCA H KOCTHPYIOTCSA rpynnoii cre-
HHAJHCTOB Pa3jiHuHOro npoduas. .

Ins 3akpenenns obUIEro NPeACTABJIECHHA O KOMIJIEKCHEIX
cHcTeMax #a pHc. 120 npuBejena cxeMa pacroflOKeHHS TpoM-
Koropopureneil ana nauGonee CAOMKHOrO caydas — MHOroue-
JAegoro 3aaa Ha 6000 spuTeneii.

§ 4. Dasuposanue rpoMKOroBopHTENeH

dasupoBanie rpoMKOroBopuTeedl yayuiiaer KauecTso 3py-
KOBOCTPOH3BE1eHHS.

HecasuposanHocTe  WIHPOKONOMOCHBIX TPOMKOrOBOpHTE-
Jeil NPHBOJMT K ABHO 3aMETHOMY HA CJYX Pe3KOMy NajeHHio
OTJAYH Ha HH3KHX M cpefnHx 4actotax (puc. 121). Oaxospe-
MEHHO HEeCKOJLKO yMEHblIaeTcsi OTAa¥a H BLICOKHX 4acToT,
4 HacTOTHAadA XapaKTepHCTHKAa rpoMKcrosopHTeel B sTol obaac-
TH HMEET pe3Ko BbIpaMeHHbIe NMHKH H MPOBaJLl, TO ecTh GoJlb-
wyio HepasiHoMepiocThk. ['ooca W MHCTpyMeHTH NpHOOpeTaloT
peskuil, HenpuaTHLIA TemGp. Ha cayx aamerno Hapyuenue
Gasatca HHSKHX H BLICOKHX 4acTOT B 3BYKOBOM Martepuasne,
PeYb CTAHOBHTCA «nawoneiis, ,

JABY XNONOCHBIX TPOMKOTOBOPHTEJeli NpH  OTCYTCTBHH
(hasupoBanHs HH3KOMACTOTHHIX H BBICOKOYACTOTHLIX TI'POMKO-
roROpHTENel Mexay coboli HaGaiofaeTcsl Ta JKe KapTHHA.

Ilpu pacdasupoBanHH HH3KOMACTOTHOrO FPOMKOTOBOpPH-
TeJA MO OTHOIIEHHIO K BbICOKOYACTOTHOMY MOABJAETCA NPOBan
HacTOTHOM XapaKTepHCTHKH B 10J10Ce COBMECTHOI paGoThl 060H X
rpomkorosoputeneil. llluprna storo nposana Gyaer onpeje-
NATLCS CBOHCTBAMH pas/eqHTeNbHOrO (MAbLTpa (cM. raasy 4).
Hanuune nposasa Moxer npuBecTH K SBHO OULYUIAEMOMY Ha
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CAYX pPasfesibHOMY 3BYHaHHIO HH3KOYACTOTHOrO H BLICOKOYAC-
TOTHOro ' rpoMKOroBopHTeJieil.

Ilnsi BEISIBNIEHHS! TIPHUMH, BI3LIBAIOMIMX yXyauenne Kaye-
CTBA rpOMKOrOEOpHTeNefl NpH HenpaBHJABHOM (hazupoBanuu
HX, HAJIo BCTIOMHHTB PaboTy H3JyyYaTensi, pazoGpaHuyio paHee,
Hamu Gwiio ycranosneno, uto NpH KoNebaHHAX NOABHAKHOIN
CHCTEMbI TOJIOBKH IPOMKOrOBOPHTENSI NPOHCXOAHT MepHoHYe-
::r:o: H3MEHEHHEe JaBJeHHsI BO3JyXa, HaXOAALIErocs Briepeu
Hee*,

A a7
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TR 20 NY 1000 ZOW SO0 WAw mﬁm

Pue. 121, Bausuue asuposkn Ha wactotnyio
XdpaKTepPHCTHKY rpoMKoroBoputeas 25A-13:
I — ronosks chasupopanm; 2 — IOIOBKH B NpOTHEODaIe

Tax, npu ABHIKEHHH CHCTeMbr BIEPE] NPOHCXOAHT YBeaHYe-
HHE JaBJIEHH S, NPH JBHKEHHH Ha3a] — YMeHblUeHHe, I'Ipm{cxm
AALCE H3MEHeHHe JaBJIeHUS BLI3BIBAET KosiebaHHe YacTHL
BO3JlyXa, TO eCTb pacnpocTpaHeHHe 3BYKOBOH BOJIHLL, Cosep-
IIEHHO OYEBHIHO, YTO €CJIH KOMeGMOTCH JBE NOABHIKHBIE CHe-
TEMBI, TO OHH JIONIKHBI KosleGaTbesl B (ase (ABHkeHHe Brepes
H Hasajy O0eHX CHCTeM JOJKHO MPOHCXOAHTE OJHOBPEMEHHO),
B npoTHBHOM cayuae ofHa U3 HHX Gy €T co3naBaTh VBeJHYeHHe
AABJICHHS, a Ipyras — yMenbluenne. Takum o6pasom, n poH30ii-

AET B3aHMHas MOJHAS MJH YacTHUYHAS KOMMeHcalu
1 H3 -
HOro JaBJeHus. i

"
mmp"ii;nomaml, uto mepefHefi ctoponofi nMoABHKHON CHCTEME TPOMKO-
TeJIA Mbl HasbiBaeM NOBEPXHOCTH AMpdysopa - i
TeAbHOMY 3aay. P ysopa, o6pamennyio k apu
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OaHOBPEeMEHHOCTb, HAH CHH(A3HOCTh, KoaebaHHil MOABHIK-
HeIX cHcTeM ofecrneydBaercs, ecJH HanpasjJeHHe TOKa B 3BY-
KOBOH KaTyllKe H MOJSIPHOCTE MarHuTa Y OGeHX TroJIOBOK
OIHHAKOBHI.

Tak Kak 3aBojlbl HAMATLIBAIOT KAaTYIUKH H HaMarHH4HBaioT
NOCTOSIHHBEIE MArHUTHI onpejeNeHnbM 00pasoM, TO Beck BONPOC
CBOAMTCS K MPaBHJALHOMY BKJIIOYEHHIO KOHIOB OOMOTOK 3BYKO-
Buix Katywek. [lpu nocaegoBaTensnoM coeIHHEHHH rOJOBOK
MexIy cOoGOH JMOJIKHBI COSIHHATHCA KOHell ofHOH H Hayano
JApyrofi oGMOTKH; NpH NapajjenbHOM BKJIOYEHHH Hayajo
H KoHell oOMOTOK COeNHHSIIOTCS BMeCTe.

Jlns objerdyeHHa onpefiefleHHsl Hadana M KoHIA OOMOTOK
3aBOJ-H3rOTOBHTE/L NPHMEHsAeT CMNelUHaJbHYI0 PAaclBeTKY Bhbl-
BOJHEIX KOHILORE.

®asnpoBanHe roJOBOK rpoMKOrOBOpHTeJeHl MOMHO MpOH3-
BOJNTb KaK Ha cAyX, Tak H HabGJaiofeHHeM 3a CMelleHHeM Noj-
BHMKHOH CHCTEMEI. ;

CKazaHHOe Bblllleé OTHOCHTCA K IPOMKOrOBOPHTENAM, He
COJIEpPKALLHM JONOJHHTENBHBIX 3JIeMeHTOB ((PHABTP, corjacyro-
umil Tpatchopmartop). B nocaennem cayuae npouece pasupo-
BaHHS YCJOKHAETCA, TaK Kak Jaf Toro Tpedyercsd HeKOTOpbIH
Haop crnenHanbHON H3MepHTeNbHOM annapatypel. PaccMoTpHM
npuMepsl (hasHPOBAHHS I'POMKOrOBOpPHTENeil.

dasupoBaHne OJHOMOIOCHBIX IPOMKOrOBOpPHTEJeH

B koMnjeKkrax 3BYKOBOCHIpOH3BOJAsilell  annapaTtypbl,
rPOMKOTOBOPHTEJH KOTOPLIX He MMEIOT JOTNOJHHTE/bHBIX 3Je-
MentoB (Hanpumep, KY¥YII-56), npoeepka npaBHabHOCTH (ha-
SHPOBAHHA MOXET [POH3BOJAMTLCS HCNbITAHHEM «Ha (DOH?,
Jlasi® 3Toro K rpoMKOrOBOPHTENO MOJABOAMTCHA HanpfzKeHHe
HH3Kol 4wactoTel 50 uau 100 ey.

HauGosaee npocro Takoe nanpsizenHe Ha KineMMax rpoMKo-
roBopHTENeli MoxeT OwTh MOJYYeHO MpH 3acBeTKe QoTosne-
MeHTa oT 0O0bIUHOIl OCBeTHTeNALHOH Jnamnel, NMHTaeMoH mepe-
MeHHEIM ToKoM. HusKodacToThbili (pOH MOXKHO MOJYYHTE
TaKXe, MNojHecs] PYKY K OTKPLITBIM BXOAHLIM LeNsM YCHJH-
Teasi. Hakonen, B KavecTBe MCTOYHMKA HANpSAMKEHHA HH3KOM
YaCTOTH MOMHO HCNOJB30BaTh I'eHepaTop 3BYKOBLIX 4acToT,
TecT-Koabo 70 uan 100 ey.

[Ipocaymneas ypoBeHb BOCIPOH3BOJMMOrO IPOMKOrOBOPH-
TeJieM HH3KOYACTOTHOrO KoneGaAHHA, MEeHSIOT NOAKJIoUeHHe
BBYKOBEIX KOHLOB OJHOH H3 rojIoBoK Ha o6patHoe. Ecan rpom-
KOCTh B{)CHPOHSEDI[HMOFO TOHa najaer, TO NepBoe BKJAKOYeHHe
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rpoMKoroBoputeeil 61710 NpaBHALHLIM H JOJIKHO ObITE OCTaB-
aeno. Ecau ypoeeHb Bo3pacTeT,— NpaBHJIbHLIM OYJeT BTOpOE
BKMOUeHHe,

Jlna Goablueil yBepeHHOCTH B NOJAYYeHHOM pe3yJ/bTaTe cJje-
JYeT NPOU3BECTH TPH-YETHIPE TAKHX NepeKaioueH s, CAeLY OHX
ofHo 3a apyruM. OxoHYaTenbHOE NoOJIOXKeHHe 3BYKOBbIX KOH-
‘OB HeoGXOAMMO 3aMapKHpPOBaTh, Jy4ille BCEro NpsiMo Ha Bhl-
XOJHBIX KJeMMax rpoMKOroBOPHTeEJA.

dhasupoBaHHe ABYXNOJOCHBIX TPOMKOTOBOpPHTEEH

B stoM caydae Tpebyercs mMpoBepHTH (pasHpoBaHHE HH3KO-
YACTOTHBIX H BBLICOKOYACTOTHBIX TIOJOBOK Mexuy coboii, ecsiH
HX HECKOJIbKO B 3BeHe, 3areM NpoBepHThb (asHpoBaHHe 3BEHb-
eB MO OTHOIUEHHIO JPYr K JApYry H, HakoHel, chasHpoBaThb
HH3KOYACTOTHEIC 3BEHbSl MO OTHOWIEHHIO K BBICOKOYACTOTHBIM.

Hs nepeurcsieHHBIX onmepauHil BHAHO, 4YTO (hasHpoBaHHe
JIBY XMOJIOCHLIX TPOMKOrOBOPDHTENEH ¢ NOMOUIBIO O0BYHO YTO-
TpefJsieMoro MeTojla «Ha CJAYX» ABJAETCH CJOMXHBIM H COMHH-
TeNbHLIM 10 pesyJbTaraM.

B npombitinenHocTH oGpamaiT ocoboe BHHMaHHE Ha KOH-
TPOJb 32 NPABHJBHLIM H OJJHOOGPA3HLIM PacNOJIOMKEeHHEM KOH-
OB OGMOTOK, LBETHOH MapKHPOBKO/ BHIBOAHBIX KOHIOB H MO-
AAPHOCTHIO MaruuTa. [nga npejoTepalueHus OWHGOK NPH BKJIIO-
YyeHHH TONIOBOK MPH MOHTaXKE TIPOMKOTOBOPHTENA Ha MecTe
YCTAHOBKH OHM CcHaGMKaroTes crnelHaNbHBIMH COeTHHHTENbHBIMH
KOJIOZIKAMH MJIH BHJIKaMH.

[losToMy BHOBE MoJyyeHHBIe rPOMKOrOBOPHTENH, KaK mpa-
BHJIO, He TPeGyIoT npoBepkH c(asHpoBaHHOCTH TOJIOBOK, KOTO-
pas J0oMKHA MPOH3BOAMTLCHA, TOAbLKO ecaH MpocayUIHBaHHe
HX BHI3biBa€T COMHeHHe B MpapHabHOMN ¢asHpoBKe.

OcnopHoe BHHMaHHE B Mpolecce MOHTaMa AOMKHO OBITb
ofpallleH0 Ha NpaBHJABHOE BKJIOUEHHE BHEIUHHX cOelHHeHHH
(cxemu gaHn B [Ipunoxenun VII). OaHako ronoBkH, npHies-
(IHe U3 PeMOHTa HJIH MoJBepruyThie nepefopke, N0k Hb 06d-
3aTeqbHO NPOBEpPATHCA. d

Bo “Bcex cayuyasx, Korfla TpeGyeTcs NPOBECTH MNPOBEPKY
cthazHpoBAHHOCTH TrOJNOBOK JIBY XMOJOCHBIX TPOMKOrOBOpPHTE-
Aefl, MoJKeT ObITh PeKOMeHAOBaH TOJNbKO OAMH HalexHwil cno-
co6 — BH3yaJbHBll. ¥ rofoBOK MpoBepsAercs HanpaejeHHe
CMEIlleHHsl MOABHMHONR CHCTeMbl NPH NOJABeleHHH K 3BYKOBOH
KaTyIlKe NOCTOAHHOrO HanpskeHusa 3—4 @, HCTOYHHKOM KOTO-
poro MoryT OwiTh Gatapes KapMandHoro cdoHaps, HaKaiabHas
GaTapesi HIH aKKYMYJSTOpP: ecJH OHO OAHHAKOBO AJfA BCEX To-
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JIOBOK, TO OHH cpazipoBanbl. OGLIYHO MPHHATO ¢+» HCTOUHHKA
[OCTOSIHHOTO TOKa MojaBaTh Ha Hadano 3BYKoBoil OOMOTKH,
KoTopoe Jo BBefenus B HeficTBre Hopmaau Hopm-kuuo 220—67
mnnapm‘y pa Anf 3anHCH, YCHJACHHA H BOCMPOH3BEACHHA 3BY KA.
dazuposanHe» Ha BLIBOAHLIX KJeMMax roJIOBKH 0003Ha4a/10Cch
ungpoii «1» uau Gykeoil «H». B sTom cayuae noasuixHas cHe:
TeMa JOMKHA JABHHYTbCS BlMepel, TO ecTh KaTyllKa A0JKHE
BRIXOJIHTb H3 3a30pa.

B cooTBETCTBHH C yKa3aHHOH HOpMajbio 3Ta KiaeMMma OyJer
0603HaYaThesl UBETHOH TOYKON HJH 3HAKOM «-», HAHOCHMBIMH

© HA MNJaTo OKOJMo KiaeMM H KOHTAKTOB pa3seMa HeCMbIBaeMoii

kpackoil. [IpoBoJ MonTaxa OyJleT NOMeYaThesl UBETHBIM KOJIb-
LOM IMHpHHOH 2--5 MM.

JIpHiKeH#He NOABHAKHON CHCTEMB! LWIHPOKOMNOJOCHBIX [OJIOBOK
l'lpFIMD[‘D H3JYUYEHHA HAH HH3IKOYACTOTHBIX roJIOBOK KDPDL[ID
saMeTHO Mo cMeileHHio DHgdysopa. B kpaiinem cnydae, npH
MJOXOM OCBelleHHHM 3TO ABHKEeHHe XOpOoLUO 3aMeuaercs najb-
aMH, KOTOpbi€ B CMOKOHHOM COCTOAHHHM JOJUKHBI Clerka Ka-

‘catbcAl NoBepxHocTH AH(dysopa BGAH3H rodpa.

Ilna Takoi e [NpOoBEPKH BLICOKOUACTOTHREIX MOJIOBOK MOTYT
OLITh peKoMeHJIOBaHel ABa cnocoGa. [To nepeomy H3 HHX Ha
OTBepcTHE B HHXKHeM (hiaHIe, KOTOPHIM [OJIOBKA MpHCOELHHSA-
eTcl K pYnopy, HakjajwlBaeTcsl 3aKphIBAIOMHH ero Kpy:iKoK
OGyMmarn (nucuas, rasersas). [Ipm noaxkarodenHH nocTosiHHOrO
HanpsKeHHs HMNYJIbCOM KPYKOK CJAETHT HJIH cJIerkKa noanpeir-
HeT, ecJH naioc 0wl HAa Hadaje OOMOTKH.

[To BTOpOMY cnocofy HeoGXOAHMO CHATb 3aIHTHYIO MJacT-
MAaccoBY0 KpbIUIKY, H JABHKeHHe AHadparMel MOXKHO JIErKo
HaGmionatb. [Ipy 3TOM HAJO NOMHHTH, YTO NpaBHJbHas (as3u-
poBKa GyjlerT MpH YCJOBHH ABHMeHHS AHadparMel B CTOPOHY
MArHHTHOH [enH (KaTyllKa BTArHBaeTcs B 3a30p), TaK Kak
H3JIy4eHHe TOJIOBKH MPOHCXOAMT Yepe3 KepH. .

BonblMHCTEO ABYXMOJOCHEIX TPOMKOrOBOpHTEael, 3a Hc-
KJodenHeM npHMensieMulx B annaparype K3BT, comepuT
pasjienHTenbHsie (HABTPBI, corjacyiomMe TpancdopMaTopw
HJIH oOa 3TH 3nemenrta. [lpoBepka (asnpoBKH B 3TOM cayuae
JOJIHA NPOH3BOAMTECA Mo nojoxkenwio guryps JInccamy®
Ha 3KpaHe ocuHanorpada.

Ilnsi npoBepKH TaKHX [BY XNOJOCHBIX I'POMKOrOBOpHTEJEH,
KdK H WHPOKOMNOJMOCHEIX € NepeXoJHeIMH HJH CcOorjacy rHMH

* Ecan apa nanpamenua ¢ uamepseMoro ofbeKTa ofHOBpeMeHHO no-
AAIOTCA Ha BEPTHKAJABHBE H FOPH3OHTAMBHLIE OTKAOHANOULHE CHCTEMB! OC-
iHorpapa, To Ha ero SKpaHe BO3HHKAOT PUIYPH B BHAe Kpyra, saaunca
C HaKJIOHOM BAPARO WA BNEBO W T. M., HadbiBaeuble gurypamu Jluccaxy.
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TpaHcipopMaTopamu, coGHpPaIOT H3MEpHTENbHY IO CXeMY COracHo
pHc. 122,

Hs cxemm uamepenuii cienyer, 4to OT reHeparopa 3ByKo-
BOH YacTOTbl K BXOAHBIM 3a)KHMaM rPOMKOrOBOpPHTENd, TO ecTh
KJeMMaM Ha ero 3afiiefl cTeHKe, ero nepexofHoil naarte ans
NOAKMIOYEHHS] BHEIUHEro MOHTa}a H T. M., MOABOASTCA JBa
KOHLA TaK, YTOOk! «ropAYMii» KoHell Okl BKJKOYEH HAa MapKu-
POBaHHYIO KJeMMY HJH JIETeCTOK, a «3eMIAHOH» (HMeiomHi
0603Ha4YeHHe « = ») — Ha BTOpOI.

HanoMuuM, 4TO B BBINYUIEHHBIX paHee HJH BhINYCKaeMbIX B
HacTosilee BpeMs 10 Beeenns B fefictene Hopm-kuuno 220—67
MapKHPOBAHHBLIM 3aXHMOM CJIeAYeT CYHTATh 3aMHM ¢ NOMETKOH
«l», «3», ¢H.-4.» HIH €B.-U3»,

Hr
r +-
ol L
[
iy o :
5 Br fur. .. _H!f! X
]

Pue. 122, Cxema npoeepkd (asHpoBKH roJoBOK rPoMKO-
rOBOpHTENs:

I — rencpatop apykopofl wactore; HI — #cnutyemull rpoMroroso-
pHTeAb; Pd — paspeauTencusll puapTp; «f» — mapkupobassnfi sa-
MEM  (KAeMMa, fenecTok) O —ocumanorpad: X H OV — kAemMubl
(rHE3Na) ropH3ONTANbECN H pepPTHKAALHOR pa’jsepTox OCLHAAOCpada

OnHOBpeMeHHO OT BBIXOAHBIX KOHIOB reHepatopa nojaiorcs
COEJIHHHUTE/IbHBIE KOHIB Ha KJIEeMMBl FOPH30OHTAlbHOH pa3BepTKH
ocuuasorpada X B nopsjke, yKkasaHHoM Ha puc. 122, Tam xe
NOKasaHo, YTO BLIXOJHLIE 3a}KHMbl, TO €CTh 3a)KHMbI, K KOTO-
PbIM NPHCOEQHHAIOTCH FOJOBKH [POMKOrOBOPHTENIsl, COeNHHSA-
IOTCA ¢ KJeMMaMmH Y BepTHKanbHOH paseepTKH ocuuanorpada.
[Ipn sToM MapkupoBaHHBI 3aKHM COEAHHAETCA ¢ BepxHeil
KaeMMoll BXOJa BepTHKaJbHON pasBepTkH,

B AByxmosocHOM rpOMKOroBOpHTE/N€ BTOpPOE COeJHHEeHHe
BHa4a/je Jenaercs AAA HH3KOYACTOTHOH roOJIOBKM, a 3aTeMm
KOHIE Bxofa Y ocuuanorpada nepeHocATCs Ha BhICOKOYAcC-
TOTHYIO rOJOBKY, cobmioflas TOT e NOpSAOK NOAKMIOYeHHS.

Ha resepaTope ycraHaBiHBaeTcd 4acToTa, pasHas 400
Han 1000 ey nnA WHPOKOMOJOCHEIX FPOMKOrOBOpHTENel, HAH
CPelHEereOMeTPHYECKan 4YacToTa COOTBETCTBYIOIIEr0 HOHHMH-
HaJbHOMO JHanasona Kamaoro H3 ero 3geHbeB — H.-4. HJH B.-4.
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Pyuka pery/ATopa BHXOJHOrO HaNpsXeHHs1 TeHeparopa cra-
BHTCA B TaKoe NoJoiKeHHe, 4TOObl Ha SKpaHe OcUHJorpada
NoNyuuTHL YeTKoe H300paxenHe sajHmnca.

Ecau Goabluasi och SJJHMCA HAKJIOHEHA“BMNPaBO OT BepTH-
KanpHOro nojoxenus, To ¢asHpoBaHHe npasHabHOe. EcaH xe
3/IMIC HAKJOHEH BJEBO OT BepTHKaiH, (asHpoBaHHe Hempa-
puabHOoe. B nocnenneMm caydae, He MeHsil H3MEPHTEJbHLIX KOH-
HoB, cJelyeT B YaA00HOM MecTe MOMEHATh MeCTaMH MpPOBOJA
cXeMEl (HanpHMep, Ha BbXOJle (PHIBLTPA HAH Y K/IEMM FOJIOBKH).

[Mogap BHOBL HAaNpsKeHHE ¢ reHepaTopa 3BYKOBOH 4acToTel,
cneayer yOeauThcAl, YTO 3JUIHIC HAKJIOHEH BIPABO H NEPEKJio-
yeHHe NPOBOJOCB CAENAHO MPaBHJBHO.

§ B, CornacoaHue rpoOMHKOrOBOPHTENR
C JCHAHTENSM

Ilns nonumanuil HeoGXOAHMOCTH COTJIACOBAHHS MeXAy
BHIXOJHBIM KacKagoM YCHAHTENS H FPGMK(}I‘OBDPHTEJTEM BCTIOM-
HHM MNpHHIAD .IIEﬁCTBHﬂ BLIXOODHOMD KackKala YCHJAHTENA.

HasecTHO, YTO BaMKHLIM [apaMeTpoM, ONpelensiomHM pe-
3KHM paboThl BHIXOJHOrO KacKajia YCHJHTeNns, fABJseTcs Be-
JHYHHA aHOJAHOH HArpy3KH OKOHeYHLIX Jamn, Koropas BolGH-
paeTcsl NMpH pacueTe OKOHEYHOro Kackaja.

dakTHYecKoll aHoAHOll Harpy3koil jamn sToro Kackaja
OyleT nepecuHTaHHOe H3 BTOPHYHOH B MepBHYHYIO OOMOTKY
BEIXOJHOrO TpaHchopMaTopa CONMPOTHBJACHHe peanbHOH Ha-
rpy3KH, TO €cThb CONPOTHBAEHHe IPOMKOrOBOpHTensl. 3Has
CONpOTHBJIEHHE HArpy3KH, KoTopoil B JaHHOM cilyyae sABasercs
MNoJHOe EJIEHTPH'-[ECI{DE CDHPDTHBJIEHHE rPOMEOrOBOpHTENA,
H HMesl HYMKHYI AJf JaHHOTO peHMa BeJHYHHY aHOAHOH Ha-
TPY3KH, TMPOEKTHPOBIIHK BuiGHpaeT KopdHuUHeHT Tpanchop-
MalHH BEIXOAHOro TpaHcgopmaropa.

SHH'-IHT. BCAKOE H3IMeHeHHe BeJJHUHHE! CONPOTHBJEHHA
rPOMKOrOBOPHTEJS1 NPHBOJAHT K M3MEHEHHIO BeJJHUYHHBI aHOAHOM
HArpy3kH, Tak Kak Kos(pduiuHeHnT TpaHctopMallHH TrOTOBOrO
BbIXONHOrO TpaHcdopMaTopa HeH3aMeHHBIH.

B pesynbrate napywaercsi pexuM paGoThl BHIXOAHOTO Kac-
Kajla, Bbi3bIBas NajieHde OTJABaeMOil YCHJIHTe/NeM MOLLHOCTH
H pocT HcKamenuii. Cneayer noGaBHTh, 4TO NOYTH BO BCeX
KHHOTeaTpaibHeiX ycHauTensnx, sa uckmovennem K3BT, B ka-
YecTBE BBLIXOAHLIX JaMn TMPHMEHSIOTCA 3JeKTPOHHOJY YeBhie
TETPOARI, COXPaHAKIHE NOCTOAHCTRO pexiuMa TONEKO npi
onpefesieHHON BenHYHHe aHOMHOH HarpysKH.
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Ha puc. 123 npuBejena THMOBasf Harpysouxas XapakTte-
PHCTHKA TAKOTO YCHJHTEN, H3 KOTOPOiH BHAHO, 4TO NpH H3Me-
HeHHH HArpy3KH MOUIHOCTb VCHAWTeNs MajaeT ocoOGeHHO
PesKo B CTOPOHY YMeHblUeHHsl COMpPOTHBJIEHHS HArpyskH Ru.

[TosTomMy npHHATO B KadecTBe
,m BeHUHHBl HArPY3KH BhIGHPATh
ol Ae=amst=05% MHHHMAaJBHYIO BEJIHUHHY HOMH-
HAJNLHOTO 3JIEKTPHYECKOro co-
z MPOTHBJIEHHA TPOMKOrOBOPHTE-
20 N5, KOTOpOe 3aMeTHO MeHfeTcs
E B paGoueM JAHanasoHe 4acToT,
10 KaK yxe Obl10 MOKasaHo B ria-
- BE 5“2 i
g el ABHCHMOCTb HCKAKEHHI B
i #Mﬁ;’w YCHAHTE ¢ nNpH H3MeHeHHH Ha-
Puc. 123. Harpysounas Xapakte- py3KH MokaszaHa Ha pHc. 124.
pHCTHKA yCHAHTens €3eyK 1X25  pjg KpHBOil BHIHO, YTO TIpH
H3MeHeHHH HATrpY3KH NPOHCXO-
JHT YyBeNHYeHHe HCKameHHH, npHYeM H3MeHeHHe Ry NpH-
mepro Ha +30% Boi3blBaeT Yyie nNATHKpaTHOE YBelHYeHHe
KoaxpHuHeHTa rapMOHHK.

W3 npuBeJeHHBIX COOOparKeHHH j_ o
SICHO, YTO Heab3sl JONycKaTb Mmpo-
H3BOJBHEIX H3MeHeHHiHl B KoMMJjek-
TOBAHHH T'POMKOTOBODHTENEH ¢ YcH- [d
JuTeneM, He yOeIHBIIHCH npeasapH-
TeJbHO B COXPAHEHHH HEH3MEHHOMH
oOliefl  BeJHYHHLI CONPOTHBJEHHH,
BLIGpAHHOH B KauecTBe HArpyskd. gg

Jlns nosicHeHHS cKasaHHOro pas- =
GepeM KOHKpETHbe NPHMEpH. A

llepeasuxuoe ycT-
poficteo THmna KYVII-56, L. 1 . 1
HMeiollee JiBa TPOMKOTOBOPHTES LU
(25A-17) HAHM JBE TOJOBKH B OMHOM o jof oo oo
auuke (25A-13). TlpH BbIXOZe H3  yawennii B ycnaurese
CTPOfl OIHON M3 roJOBOK H HEBO3-  «3syk 1X25» or meanuiHbl
MOMHOCTH . €€ 3aMeHhml, HanpHMep  CONPOTHBJAEHHA HarpyakH
nepej] HaYaJOM HJH BO BpeMs ceaH-
ca, HeoOXOAHMO Mpexe BCero NepeKkiovuHTh LIIAHT rPOMKO-
ropoputensi Ha 15-oM BLIXOA YCHJHTENSI, TO €CThb BKJIOUUTE
ero B ycuautene 90Y-5 komnaekta B rHe3a «Tenedom».

Kpome Toro, Heo0X0HMO OTKJIIOUHTL HEHCNPaBHLIH FPOMKO-
roopuTteqb (25A-17) auGo 3aMKHYTh HaKOPOTKO 3BYKOBYIO Ka-
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TYIIKY HeHcnpaBHofi rososkH (25A-13). [pu sToM cornacopa-
Hie MeKAY YCHAHTeeM H rPOMKOrOBOPHTENEM He HapyluaeTcs,
XOTS Bech KOMMJIEKT HauuHaeT paGoTaTh HA NOHHXKEHHOH MOl
HOCTH, paBHofl 6 ém BMecTO 12.

Takoil pexuM paboTel MOMeT JONYcKaThcs KaK aBa-
puitiplfi ¢ 00A3aTeNbHBIM  yCTpaHeHHEM  HEHCNPaBHOCTH
H BOCCTAHOBJIEHHEM HOPMajbHON KOMIJIEKTHOCTH B JaJib-
HejileM.

JIna ycTaHoBJeHHS BO3MOMHLIX BApPHAHTOB 3aMeHBl cJe-
JyeT TBepJo 3HaTh 3JEKTPHYeCKHe JaHHbie FOJIOBOK TPOMKO-
roBopuTeneil, NpHBeleHHbIe HHMxe, B Taba. 8.

He pekoMenjyercsl 3aMeHfITh KHHOTEATPaJLHYIO TOJOBKY
OJIHHM H3 THMNOB TOJIOBOK, NMPHMEHSEMBIX B pajHOBELlaHHH,
TAK KaK OHH HMEIOT HOMHHAJbHOE CONPOTHBJEHHE 3BYKOBHIX
Katywex ot 2,5 10 4,5 om BMecTo 15—16 om y nepBeix, MaJio-
MOIHBI H He npHcnocobnensl 4aA pafoThl B NepeIBHIKHBIX
yCTpoicTBax.

accoBafd cCTalHOHApPHASRN annmapartypa
KYCY-52, «3ryk-25». B Kunoreatpax, paboTaiomux ¢ noJaHOI
HArpya3Koifi, KaK MNpaBHJO, HMeeTcs NOJHBIN peseps 3BYKo-
BOCNPOH3BOAALIErO TPaKkTa B BHJE BTOPOro KOMMJEKTa, Ha Ko-
TOPbIi MEpexofAT NPH BO3HHKHOBEHHH HEHCTIPABHOCTH B pao-
TAIOUHX TPOMKOrOBOPHTEJISIX.

Onnako B 3TOM cayyae ONMBIT SKCMJyaTauMH NOKasan, 4To
HeoOXolHMO 4YepellopaHHe paboThl Ha KoMmnjekTax. ToabKo
TOrjJa JIOCTHraeTcsi paBHOMepHOe cTapeHHe fAerajeil H Jjamn
0GOHX KOMIJIEKTOB H MNOABJSETCS YBEPEHHOCTb B MOCTOSIHHOM
FOTOEHOCTH pPe3epBHOr0 KOMILJIeKTa K paloTe.

B KkuHOTeaTpax, rie CTOHT OJMH KOMIUIEKT anmnapaTtypel,
B aBapuilHOM ciydae BOSMOMKHO OKOHYAHHE ceaHca Ha OJHOM
FPOMKOTOBOpHTE/IE MPH COOTBETCTBYIOULEM OrpaHHYeHHH YcH-
JIEHHS, ¢ TeM YTOOb He BEIBECTH H3 CTPOS OCTABIUMIICS FPOMKO-
rosoputess. Hencnpasnas ronoeka gomkHa GuiTh HeMeJ1eHHO
SaMeHeHa sanacHoH, HMeiolelicst B pesepBe, TaK Kak B aBapHii-
HOM pexKHMe B/IBOe YMeHbIUAeTcsl H3JydaeMasi rPOMKOrOBOPH-
TENEM MOILIHOCTb, & TaKkKe YXYJILAioTCH YCJOBHS pacnpeje-
J€HHS 3BYKOBOH 3SHEPrHH NO 3aly H3-3a OJHOCTOPOHHeI
(c onHoOll M3 GoKOBLIX cTOpoH 3KpaHa) ero pa6otsi. Hencnpae-
Haf ronoBKa Ao/mxHa GITh OTNpaBJeHa B PEMOHNT.

B muoroxkanassmoii annaparype (K3BT, K3BC-3, «3syk
6500 u «3syk 6x100%) IPOMKOrOBOPHTENH H3-38 GOJbLIHX
raéapuToB M JIOCTATOMHOrO 3amaca NPOYHOCTH pPaBoOTAlOT Gea

Pe3epea, a B KOMIJIEKT BXOAAT 3anacHble rOJOBKH I8 3aMeHbl
HEHCTIpaBHLIX.
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Jna npefoTBpalleHHs chyuaes, Korja HEHCNPaBHOCTB
rpoMKoroBopHrelieil oOHapyXHBaeTcsl BO BpeMs cealca, Cje
AYeT peKoMeHI0oBaTh OpOH3BOAHTD HEpHUﬂHLIECK}’Iﬂ HX MNpo-
pepky. [las 9TOro mpocJyluHBaeTcs 3BYuaHie TecT-(pHABMA
HJH (poHOrpaMMbl XOpOILIEro KadecTea npu noouepennoii pabore
Kammoil U3 rpynn rpoMKOroBopuTeseil.
: Takoe pasfefbHoe NPOCAYIUHBAHHE MO3BOJISET 3aMETHTD

HeHCTIPABHOCTL B CaMOM Hadaje, TaK KakK Npu paGote Bcex
rOJOBOK HeBOJBIIHe AeeKThl MOTYT He BuiABAATbcA. Henc-
NpaBHYIO FOJOBKY CJeJyeT HeMeLeHHO 3aMeHHThb sanacHoi.

Jlna GesapapuiiHofl 9KCOIyaTaUHH rPOMKOroBOpHTENeil JIo-
Goro THNAa 3BYKOBOCIPOH3BOJAULEH annaparypsl HEOGXOAMMO:

1) cHeTeMaTHYeCKH MpoBepATb padoty r pOMKOrOBOPHTEJIEI

2) saMeHsTh HEHCNPaBHYIO FOJOBKY, Haxe ec/H oGHapy-
KeHHbIll NeekT siBasieTcss HeGobWHM, B GosblmiHcTBE CJIy-
yaer He3HAYMTENIbBHAA HEHCNPABHOCTD oUeHb ﬁbICT]}D nepexoaur
B 3HAUHTEJbHYIO, NPHBOJANLYiO MOPOil K CPLIBY ceaica;

3) peMOHT HeHCNPaBHOMH roJIOBKH NPOH3BOAHTE B MHHHMA/b-
Hble CPOKH, A5 4ero Bcerfa AoJKeH ObiTh FOTOB K 3KCIyaTa:
IHH Bech 3anacHolil KOMILIEKT;

4) npHIeaWyio H3 PEMOHTA FOJIOBKY MPH HAJHYHH B 3anac-
HOM KOMNJIeKTe 3aBOACKHX rOJIOBOK HCMOJB30BaThH BO BTOPYIO
ouepejib;

5) npH nepeHYHoOll yCTaHOBKe KOMMJIEKTa annaparyphl Ha-
pAAy ¢ paGouHMH roJIOBKaMi onpoGoBath H SanacHLIE.

PEMOHT TPOMHOTOBOPHTENEH

KauectBO npoBefileHHOro peMoHTa [OJIXHO COOTBETCTBOBATH
OCHOBHOMY TpeGOBaHHIO — COXpaHeHHIO NepBoHAYaJbHBIX Ka-
YeCTBEHHBIX H SKCIIYATAUHOHHLIX MNOKasaTenefl rpoMKOroeo-
putena. [Ins npoBeleHHs peMOHTHEIX paboT HeoOXOIHMEI Crie-
IHANHCTEl, MMEIoIHe NpeicTaBenHe He ToAbKo 06 oOmHX BO-
npocax paﬁ-DTh] rPOMKOrOBOPHTENA, HO H YeTKO NOHHMAOLIIHE
HazHa4yeHHe H BAXHOCTE OTASJBHEIX €ro Y3J0B H i[ET&JIEﬁ.

Cosepuienno HeoGXOAHMO cOGMIONEHHE NPaBHJBHOH TeXHO-
JOTHH PEeMOHTHHIX paGoT, onpejensieMbix MpHMeHeHHeM HYHK-
HblX MaTepHasioB, BuipaGOTKOl COOTBETCTBYIOMIHX MPHEMOB
paGoTel, KOHTpOJIEM KadecTBa MPOBOIAHMEIX padoT.

PemonTHele paoTel MO TIPOMKOTOBOPHTENSIM OTHOCATCH
FJaBHBIM 06pa3oM K HX TOJOBKAM H HX MOMKHO pasjiefiiTh Ha
Iee rpynnul. K nepeoil oTHOcATCA padoTel, CBAZaHHBIC C MPO-
(hunaKkTHKOI roJIOBOK M yCTpaHeHHEM B HHX MeJKHX AedeKTon
(HampHMep, ynaseHHe Mycopa H3 3a3opa), HeHTPHPOBaHHe MoJj-
BHKHBIX CHCTEM, JIHKBHIALMS MeAKHX HeHcrnpaBHocTell B Aud-
thysope. Ko Bropoil rpynne oTHocsiTcA pabGOThl, CBA3AHHBIE
¢ BOCCTaHOBJNENHeM Builuefilell H3 CTpoA roJOBKH: nepeMoTKa
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3BYKOBBIX KaTylleK, saMeHa MOABHAHBIX CHCTEM, JHKBHIAUHA
HeHcnpaBHoOCTell OTAeNbHLIX AeTasefi MOABHAHOH CHCTEMBI.

Kanutanbuniii peMOHT noBpesJeHHON roJIOBKH BO3MOMEH
TOJILKO NPH HAJHYHH 3anacHuIX Jetajed H y3JOB, MocTapJjse-
MBIX 33BOJOM-H3rOTOBHTEJEM, TAK KaK JlaXe KpyNHble KHHO-
PeMOHTHBIE MacTepcKHe He MOryT pacnojarate 0GOpY I0BAHHEM,
TpebyiomHMea I8 HX H3TOTOBJEHHS.

Y crauHoHapHBIX FPOMKOTOBOpHTedel HeoGXOAHMOCTb Me-

KOro peMoHTa akycTHYeckKoro oopMeHHs MOXKeT BO3SHHKHYTh
TOJbKO HA 5Tane YCTAHOBKH HOBOrO KOMILJIEKTA B KHHOTeartpe,
ecJIi ero oCMOTp OOGHapyMH.J HajHyHe JAedeKToB H3-3a Tpamc-
NOPTHPOBKH H NJOXOH YNaKOBKH.

B nepeasHiKHBIX rPOMKOrOBODHTENSIX BO3MOMHBI CJy4aH,
Korjla NpH TPaHCNOPTHPOBKe AIIUHK HJAH ero (ypHHTYpa no-
BpexjaTcad H TpeOylOT PeMOHTA HJIH 3aMeHhl.

ITporpecc TexHosorHH 3aBoJCKOro NPoH3BOJACTBA H Yyullle-
HHE KOHTpONA B NPOH3BOJACTEE 34 NOCHelHee NECATHIETHE TIPH=
BeJIH K 00lleMy pocTy 3KCOJyaTaluHOHHOH HaJeXHOCTH rPOMKO-
roBopuTenell, KuHocerb B [0CTaTOYHOM KOJHYECTBE MOJYyYaerT
sanacHiple TOABHIKHEIE CcHCTeMbl. BcnefcTBHe STHX npHYHH
B NojlapjsioneM GONBIIHHCTBE CJyvaeB PEeMOHT roJIOBOK rpoM-
KOrogopuTeneil B HacTofllee BpeMsl CBOJMTCS K 3aMeHe MOJBHK=
HbIX CHCTEM.

Onunako, yudTeiBasi Bce pasHooOpasHe YCJOBHH, B KOTOPBIX
HAXOJATCH 3SKCOAYaTAUHOHHHKH, MOXKHO MpPeanoJoXHTe Ha-
JHYHE cJydaeB, KOrjla PeMOHTHAasA MacTepckas HaH ocofeHHO
NYHKT BbIHYMKIAEHB BOCCTAHABJMBATL MOABHIKHYIO CHCTEMY.
370 npexae Bcero KacaeTrcs HeoOXOJAHMOCTH MepeMoTaTh 3BY KO-
BYI0 KaTYIIKy HJH YCTPaHHTb MeJiKHe MOoBpexaeHHs mHdy-
sopa. [lostoMy HHKe Mbl pPaccMOTPHM TOJBKO OCHOBHBIE H
NPHHOHNHAABHO BAXHBIE BOMNPOCH C LJBIO HATh OCHOBY, KO-
TOpAasi NOMOXKET B COYETAHHH ¢ ONBITOM H HHHUHATHBOH HCNoOJ-
HHTeNsl HAHTH NpaBHJAbHOE pellleHHe 3a7a4, BO3HHKAIOIWHX HA
NpakTHKe H H3MeHSIOWHXcA B 3aBHCHMOCTH OT MECTHBIX
YCNOBHIH.

§ 1. HOHCTPYKTHBHbIE W 3MEKTPOAKYCTHYECKKE
NaHKbie Hununargamux
rPOMKOrOBOpHTENE

OcHOBHbIE KOHCTPYKTHBHHIE H 3JIeKTPOaKyCTHUeCcKHe JaH-
HLle COBPEMEeHHBLIX THIOB OTEUECTBEHHBIX KHHOTEaTpasibHbIX
rpOMKOroBopHTeeil MOryT CAIYKHTB CPABOYHBIM MaTepHaJIOM,
HEOGXO/AHMbIM H )15l PEMOHTA IPOMKOrOBOpPHTEJEH.
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KoHcTpYKTHBHEIE JaHHbIe NOJIOBOK KHHOTeATpanbHbIX rpoM-
KoropopuTeeil NpHBeleHbl B tabn. 7. U3 nee caeayer, uTO
TOJNBKO IIHPOKONOJOCHBIE TOJIOBKH 4A-28 u 4A-27 umeioT
OIHHAKOBLIE TO/IBHKHBIE CHCTEMBI, @ OTIHYAIOTCS THNOM Mar-
puta. Kpenaenne NoABHHON cHCTeMbl Ha Jn(xpysoporepia-
Tese M MArHHTHOI UenH TakKoe e, UTO Y TOJIOBKH 4A-18, u
crielHaNbHOro OMHCAHHA He TpeQyer.

HuakouactroTHeie rojqopkH 2A-9 u 25ITH-4 umelior oyeHb
GaH3KHe No pasMepaM MOJABHMKHBIE CHCTEMBI, TAK KaK B OCHOBE
HxX JEKHT OMMH H ToT e audxpysop. Onnako mpoctoil nepe-
cTAHOBKON 3aMeHa MX Jpyr Ha Jipyra npousBeleHa ObTb He
MOeT, rJaBHbIM o0pasoM H3-3a pasanunoro paGouero jHa-
MeTpa UeHTpHpYiomell waios.

TouHo Takoe e noJjoxeHHe H ¢ BhICOKOYACTOTHEIMH IOJIORB-
kamu 1A-17 1 5T'JIB-8. Mx noJBHXKHbIE CHCTEMBI OUelb OJH3KH
APYT K APYTY, HO NepecTaBasThCs ¢ OAHOMH roloBKH Ha ApYryio
HE MOryT.

C pBejieHHeM annapaTtypnl ¢3BYK» Takoii pasnoGoil ¢ yHH-
duKaumeil npexpaulaercs, H OTHEIHE NOJBHKHbLIE CHCTEMbI ro-
JIOBOK OJIHOrO THMA, BHE 3aBHCHMOCTH OT MecTa H3roTOBJIeHHS,
CTAHOBATCS TIOJNHOCTHIO B3auMosaMmensieMuiMH. TIpH sToM ocra-
joTcsl TONBKO JiBa THNA IIMPOKONOJOCHBIX TrojoBok: 4A-32
n 4A-28, nBa TMna HH3KouacToTHHIX: 2A-11 u 2A-9 u aBa THDA
BBHICOKOYACTOTHBIX, O KOHCTPYKTHBHLIX HX OCOOEHHOCTAX Mbl
pacckaxeM Hixe, B naparpade o6 0cOOEHHOCTAX HEKOTOPOro
BHJa peMOHTHHIX paCoT.

JneKTpoaKycTHUECKHe JaHHble  OJHOTHMHBIX  TOJIOBOK
(ta6n. 8) Gauxke APYr K APYrY, H 3/ieck YHH(QHKALHA NpaKkTH-
yeckn ocyulecteaena. HeoGxoiHMule cBeleHHS O KOHCTPYKIHH
caMHX rpOMKOroBopHTeJeil mpueefenn B TaGa. 9 n 10%.

§ 2. Matepwansi AAR PEMOHTHbIX palor

Ilna peMoHTHRIX paGoT, NPOBOAHMBLIX B KHHOPEMOHTHBIX
MacTepcKHX, KOJHYECTBO MaTepHalOB HEBeJHKO H CBOJHTCH
K caemyiouieil HoMeHKaaType: Kiei, oOMOTOYHbIE TNPOBOJA,
Gymara, nposoja Ajs BHIBOJOBR, NpHNOH, pasHbiil NoACOGHHIH
MaTepHaJl. :

* KoHCTpYKTHBHEIE AaHHHe rpoMkorosoputenefi anmaparypw K3TV,
35K3T-1 u 37K3TIl-1, a Takse rofoBoK, MOCTABAACMEIX PajHONPOMBIILI=
JEHHOCTH A HCNOJAb30BAHHA B KHHOTEATPAALHBX TPOMKOrOBOPHTENAX,
npupegenst B Mprnomenun VIIL
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KoHCTPYRTHBHEE AAHNHE rOAOBOK 4

KHHOTEATPAABHBIX FPOMEOrOBOPHTENEH

TaGanna 7

2A-11 A0 | osraH4 | 25raHS [ 1Aa7 1A-16 | SFBS
g
-

500x190 | 31x195 | 3sox2i1 | 320154 | 141x9s = 10894
F:
&

15 13,5 ar | 40 | 60 7.3 3

Jlurolt Gymamuwii anddysop ¢ Kpupo-
auueiinoft obpasyiowed

$A-27; 1A24;
OcpoBREe A2 HHEE 4A-32 4A-28 4ASTT 4A.04T
TaGapuTe ronoskn (BHemHRA 335215 | 288x00 | 258129 | 202x9%
AHAMETD X BEICOTA), Mt
Bec rouioBEH, K2 10 1.5 1.0
Tun uanyvatens [lpyxkonycuuifi:  ocHoBHol — JHTOf
Gymaxuui Anddyzop ¢ Kpusonnued-
Hoft ofpasyioiledi; AONOAHHTEAbHLI —
wecTHHA anTofi GyMamHBIl KOHYC
Tun noaseca pepxuero | Isyx- | Tpexasennwit rogp | Heyx-
Kpaf H3aydartens 3peHnLIf 3BeHHbIA
rodp rodip
€ aKycT.
npomMas-
Ko#
Ouamerp  usaywaiomen | 247+ 200%* 154**
g | MOBEPXHOCTH, MM
§ Bec waayuatens, e 18,5 95 B0
o
= | Tun LeHTpHpyloumeil
S | wafi6y; paGound ama- Marepuaran GexeJH3npoBaH
E | merp, Mu
=
< goere 81 69
Kapkac MaTepHan AnoMnnnesasn
SBYKOBO{
KaTYMKH  TOJMIHHA, MM 0,1 .
Buemnuit amamerp sey- 45,6 275 26,5
KOBOR KaTYLIKH, MM
Buytpennui auameTp 44,5 25,6 253
3BYKOBOH KATYIWKH, MM
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Huadparma co cepuueckHM
KYNOJ0M H3 A0paIoMHHHeBOf

doasrn 0,06 s
3 T .
ageﬂ'leﬂim Aeyxspenni ropp aag::"l:‘hm Tanreninanbhsf rodp
roip rotp
OJHO Lenoe MpHEJSEH
¢ auadparmoi K 1Ha-
dparme
366 285 250 39,0 57,7 39,2
55,0 - 31,0 22,0 1,2 1,9 1.4
Tpexae- | [Naockas MeTaaanueckan ¢ Tan-
HaR TOGPHPOBARKAR TAOCKAR | necrxq. reHuHaTbHEM Todpom
—|Ban; TeK-
CTOMHT
118,5 128,5 136  |romamunodh
3.0 mm
Hiopae-
o Criar ke |
iponkra
0,2 0,05 0,006%*+*
79,0 544 41,5 40,0 58,8 40,2
76,7 51,8 39,3 39,4 58,1 39,6




Mpodoaxenue maba. 7

Ocuopubie aanmbe 4432 4428 :ig;, :i’ﬁ;ﬁ
6a ] :
2 et oy g, 335x215 | 258x90 | 238x1290 | 202x90
Bee ronoBm, K& 10 I 1.5 10
Huametp Kepua, M 44,0 25,2 25,0
Duametp orsepctua | 46,2 27.8 26,8
B Bepxiem dQuanue, MM
o | TaGapuTui Bosaywmoro sa- | 11X 11 1,3x5,0 09 4,0
£ | sopa (wHpHHa X BLICOTA),
| MM
S
& | Tun u matepuan® marnura | Jlurodi | lpecco- | Jluroil KepHoBuifl
= KepHOBH | BAHHbI,
= IOHAK-2 | Konble-
= soft, 2BA
Bec maruuta, xe 1,275 0,6 0,45 0,088
Pasmeps Marmuta (ana- l65—1753% | 90x 15 [44—50%%[23—308%
METp X BLICOT@), MM » 50 » M * 24
KApKAC — KepH 0,3 0.2 0,15
3azopsl (M.x)
il KaTywKa — 0,25 0,15 0,15
taanen
THD Jutoii [lramnopannsif
Huddysopo-
HepHaTeb
MaTepHan Cuaymun Crans 10KI1-TI
Koauuectso kpenemnuix or- | 46,0 4 6,0:< 246 4% 5,5%X
pepeTufi X AHaMeTp  oT- %362 x 192

BEpCTHA X KpenemHuf gua-
METp, MM
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2A-11 2A5 | 25TJAH4 | 25rAH-5 1417 1A-16 GraB-s8
&
*
00100 | 341x196 | 380x211 320154 14195 - & 108304
X
8
15 1Bs | 87 49 6.0 7.3 3
76,0 51,2 38,41 39,0 57.7 392
79,5 55,1 55,08 42,2 40,5 59,5 40,7
1,75%7.0] 19512 | 19412 | 1,795 |0,76X3,0] 0,9%3,0 0,75%2,5
IOHIK 24 Jlutofi, Konbuesoi Mutofi | JIntof
KepHO- KOJbLLE-
: 3 G BHI Bofi
IOHO-4 IOHOK-24 WOHI-4 toHIK-24 | IOHIK-24
281 5.5 2.7 14 362 - 2,70 14
90— 16060 | 12660 | 10647 | 141245 B0— 106 47
— ] 007 — 1003
56 * 65
0,35 03 0,3 0,25 02 02 02
0,25 0,2 0,34 0,35 02 |- 035 0,25
JluTof ‘I ramnopannbi
Cuaymnn Craap 10KI1-T
Ckoboit 32 o6on | Bumtom | 8x6,5x |4xM5éx [3xM5tx | 4xxMax
Andwpysoponepsa- | 8 Topen | X307 B4 » 60 w84
Tena MATHHT-
Hof
enH
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OCHOBHEIE A HHEE 4A-32 4A-28 :i:g;.'r :i:;:;
lada roAoBKe (EHemHNA =
.ﬂ:mﬂ e ), T 335x 215 258590 2583 129 2023090

Bet rOMOBKA, K8 10 L5 1,0
Buicota npeapynopuofi Kame- - - -
pui, MM
Ton ocsoenks ceprinoro npo- 1967 1961 1958
H2BOACTREA
HarotopuTeas JIOMO

Mpumesannsa: * Marmntnas nens 1A 16 — npasoyroasHof

®% Pasumept! NOMONHHTENLHOTO KOHYCA:

Doms | B, wn

4A-32 | o4 | a3

4A-28; 7 | 42
4A-27

4A-24 7l 33

*** 4A.32 umeer wopobuaryio dopmy maf6u
#+++ Kapkacom apnserTcs WHAHBJAPHUeCKui kpafl
! Ha wepne wMmeansil KoAnawok (KOPOTKO
0,4 mm— pna 25C AH-5).
? JOHOK-24 panee umen wudp AHKO-4;
8 KEEH{}BHE MArHATH HMeloT dopMy yceden
4 «Mbs — oTBepeTHA C pesbbol 5 wmm,

K 71 e i, BuiGop copra Kjea HMeeT BaxKHOe 3HA4YeHHe MPH
pPeMOHTE TOJOBOK rpomkorosoputeneil. Tak Kak Bce meranm
nojBHxHON cHcTeMs — Au(py3op, ULeHTpHpYloWan [mafba,
3BYKOBLIE KATYIUIKH — CKpenJeHbl ¢ KapKacoM KJjeeM, To cTa-
HET ACHLIM, 4TO OT €ro KaYecTBa 3aBHCHT NPeH1e BCero sKcnaya-
TAUHOHHAS HANEXKHOCTh TOJIOBKH I'POMKOrOBOPHTEJA.
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Mpodoaxcenue mada. 7

2A-11 2AG oSCOHA | BsCOH-S 1A-17 1A-16 SCJIB-8
2
*
003190 | 341x195 | 380x2n 320154 141395 E 10ax 04
g
15 13,6 8,7 4.9 | 6.0 7.3 3
— - — 06-+08|0 708105085
1961 1951 1961 1962 1959 1958 1955
Camapkann. JIOMO Camap-
3-1 «Kunnans Kan.
. i 3-1
el pnams

(hopMel, ¢T3 — aAna paGoThl B TPONHYECKOM KAHMAaTe.

€ BHCOTON NRAHNApHYECKoR 9acTH 7,5 MM,
EynoJsia AHadparMel £
saMknyTEfl BuTok Tonmmuolt 0,34 mm ana ronopox 4A-32 u 4A-28;

FOHM-4 pauee mmen wndp AH-3 wm AHM (AJIHH).
HOTO KOHyca, YKa3aHo: QHAMETP BEpIIHHB — AHAMETP OCHOBAHHSA.

ITpakTHka nokasana, 4To H3 NPOMLILLIEHHBIX COPTOB KJes
HanGoJiee NpHrofeH AAf PEMOHTA FOJOBOK HHTpOKJell MapKu
AK-20 u kaeii Bd-4, -

[Tpumenenne cypporaTHbIX KieeB«NPHBOJHT K 3aMeTHOMY
VXY MueHH 0 MexanHuecKofl, a HHOIa U 3JeKTpHYecKoil (¢ ToY-
KH 3peHHsl H30JSUHOHHBIX CBOHCTE) HAJeXHOCTH OTPEMOHTH-
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JACKTPOAKYCTHYECKHE H SAEKTPHUECKHE AANHHE

OcHOBHWE JaHHBEE 4A-32 4A-28 41%2% }1%2? :r
Hasnauenue ronoBku Wkpokonoaochasn
MakciManbian MOULHOCTE, 12 i 3
am
Homupanssufl puanaszon gac- 40—+ 70=— 70— 1502
TOT, 24 =+16000| =14 000| =10000| =10 000
Hepasuomeprocts, 96 12 16 12
YactoTa coGCTBEHHOTD peso- 40 50—+-70 70125
HAHCA MOJABHMHON CHCTEMB, 21
Mujykuua B BO3LYLWIHOM Sa- 11 000 8000 G000
gope MarHMTHOR LlenH, 2c

Mapka npopona [aJ1*
duamerp npoBofa, M 0,18 0,16 0,12
Yncno BHTHOB 130 158 88
% Yneno cioes 2 4 9
2 | Bricota HamoTEM, MM 13,5 8 6,5
-
& | Bec o6MoTKH, -2 5,8 2,5 2,3
"
=
o | HoMunansHoe conpoTHB- 16 15 13
JIeHHe, oM
ConpoTHsieHHe MOCTOAH- 12 11,5 12
HOMY TOKY, OM

«T» — B TponnYeckoM HCMONHEHHH.

* IlpoBoA mepnsi.

** TlpoBoa aniOMHHHEBEI.
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(0AOROK KHHOTEATPAALHEIX rPOMKOrOBOPHTEAEH

B

Tanuma B

2A-11 970 g5FAH-4 | 2CAHSE | 1A-07 1A-16 SCOB-8
HuakodacToTHAR Bricoko4acTOTHAR
25 15 12
- 1000 | 60==5000 | 60-=-5500| 800+ | 500+ | 500+
= mmlw o0 ~12000| =-12000| =
16 14 12 16
2540 45-55 | 5065 5570 — - _—
a500 G000 7900 17000 | - 18000 17 000
TI3AT**
0,27 0,2 0,11 0,15 0,11
121 240 240 178 58 42 54
4 4 4 4 2 2 2
9.5 18 19 11 36 42 36
11,34 25 25,1 7 04 0,5 0,4
15 18 15 16 26 20 26
12 125 20 12 20
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poBanHoro rpomkorosoputens, Creiyer Takike npejocTepeus
OT HCMONB30BaNNA GaKeNHTOBLIX H LWennauHsiX Kaee. Ilepepe
M3 HHX NPHTOJHLI TOJBKO B cjydae, e/l NPOH3OILeN Mpolece
NoJHMEpH3IAUHH KJed, 4UTO TpEﬁ}FE‘I‘ BRICOKHX TE‘M[IE]JHT}FP H
naBaendii. Bropele BooGuie He MOrYT GITh peKOMEeHA0BaHH, TAK
KaK KpOMe BBEICOKHX H30JSLHOHHEIX CBOMCTB He YIOBJETBOPSIOT
BCEM OCTAJLHBLIM TpeboBaHHAM, ocobeHHO MeXaHHYecKoH npoy-
HOCTH.

Henbas npuMensiTe KapGHHONBHBIE KJIEH, TAK Kak oOLIYHO
B HX cocTaB BBOAHTCA 1—2% a30THOI KHCNOTH A48 yOwICTpe-
HHS npolecca 3acThlBaHHA.

PemonT akycrudeckoro odopmienHs rpoMKoroeopHrenei,
H3roTOBJEHHEIX H3 (anepsl, TpedyeT NpHMeHeHHs TIIOTHHOBBIX
HJIH Ka3eHHOBBLIX KJeeB,

[moTHHOBRIH KJseil, Me3JpoBblil H KOCTHLIA, H3BeCTHHIA
B Npojase Mnoj HASBAHHEM MENaTHHbI HAH CTOJNSAPHOTO KJesf,
BhINYCKAeTCA MATH COPTOB: 3KCTPa, BhiCLUHM, nepsuiil, BTOpOi
u Tpernii. Tpu nepebix copra AaioT HaMJyYLIHE pe3yJbTaThbl
NpH CKJAEHBAHHH JIPeBeCHHHBI.

KaszennoBulii Kjeil — o0e3xHpeHHLIAl cylleHulii TBOpOT,
oOpaGoTaHHBIi 11€10YaMH H OKHCAMH,— B CPaBHEHHH CO CTO-
JAPHBIM KJIeeM HMeeT CYLIeCTBeHHbIH HeJocTaTOK — GOJBIIYIO
rurpockonudHocTe. [lostoMy HenoabsoBanue ero MoMer GuITh
PEKOMEHJIOBAHO TOJbBKO NMPH peMoHTe oOpMIEHHS cTallHoHap-
HEIX I'POMKOrOBOpPHTENE.

O6MoTouHb e nmpoBoaa. O6MoTouHbie npoBOfa
B IPOMKOrOBOPHTEJIX MPHMEHSIOTCA TOJNIbKO B 3MaJjieBoii H30-
JSUHH KPYTJoro ceueHns, HOMEHKJATypa AHaMeTpoB HX cpas-
HHTe/NbHO HeGoablias (cMm. Tada. 8).

Bo Bcex ronoBkax, IWHPOKOMOJOCHHIX H HH3KOYACTOTHHIX,
npuMensiercss MelHblli oGMOTOYHBIA NPOBOJ, B BBICOKOYACTOT-
HbIX TOJIOBKAX JINSl 3BYKOBBIX KATYIUEK HCMOJB3YETCH amoMH-
nueBuifi nposod. Mapku o6MOTOUHBIX MPOBOAOB AO/IKHEI COOT-
BETCTBOBATEL JaHHLIM TabJs. 8.

BeeBolAlHEe nposoaa. B roroskax rpoMKkoropopH-
Tenell MOMKeT BCTPETHTBCA HeoGXOAMMOCTH 3aMeHml IBYX pas-
HOBHJHOCTEl BLIBOAHLIX KOHLOB:

a) BBLIBOJHLIE MPOBOJA OT KOHIOB MPOBOJAA 3BYKOBOH Ka-
TYLWIKH K KJEMMHOH KOJIOZKE TOJIOBKH HJH HenoABHHOM
onopHofi Touke Ha Heil;

6) BLIBOAHEIE NMPOBOJAA OT KJAeMMHON KOJOAKH roJIOBKH HJIH
onopHoil TOYKH K BHEIIHHM KJaeMMaM rpoMKOTOBOpHTeNS.

,H,JTH BCEX YHA33HHBIX THIOE BHIBOJOB CJENYET pEHGMEH,Eﬂ"‘
BaThb MapKH MpOBOJOB, NpHBeleHHule B Tabn. 1.
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TOJILHHOM
CTEHKE
8: 307
4,3

danepa 10 mu
Ilinakaenan, oxpa-
LEH HHTPOSMATEID
TOpell MarHHTHOMH
neni: B.-4.—BHH-
TaMH K mepeaHei

58,0 43,0 20,5
17
S80

H.-4. — BHHTOM B

TaGanua 9
ST+
FaKpLITHI ALMK,

25A 407
13,5

OCHOBHBIE KOHCTPYKTHEHbIC NAWHBIC MEPEBHKHBIX POMKOTOBOPHTEACH

it Batofl (CTEKJIOBOJOKHO).

M2

T5A-A0%";
20| %x61,0236 | 39,3298

lInaxnesan,
OKpaleH

246

232
6,0

1

DHA-4
10 aem ToOMuMHOH
290
<

48,0

URpaluet,
pelpa OKaHTO-
BAHB CTA/b-
HEIM YTOJKOM

GOKOBEIX CTOPOH.

g/leM — 0a3a1BTOBO

Tun rpoMEOroBORHTEDA

25A-21
9,0

39,0 %
9,4
181

w 46,2 25,2 | « 38,42
| 4; 192 '

S5A-1T**
80,2
146

246

Skpannuifi AwnK — panepa

pasHHMAEMbIX 10 AHATOHATH

sl
232
4;
6,0
H.
[1-1 suyTpH 3anoJneH MOTJOTHT

25A-13
OKJiceH HCKYCCTBEHHOH HUTpOKOMed

3a obon AuddysopofiepKaTenn BHHTAMH K Nepeanel CTCHKE AULHKA

47,03
w 55,5 24
185

KOpIyca IpPOMKOro-
PONHYECKOM HCMOJNHEHH

OcHopHEEe Tannke

az— B, 1

* Slumk rpoMroropoputenn 37
** SlmHK COCTOHT H3 ABYX NOVIOBHH,

IHAMETP UEHTPOR, MM
JuaMeTp KpenemHbX OTBEpP-

CTHI;
CTHH, MM

Tun akycruueckoro odopmie-

HHA, MaTepHan

[uamerp oTBepcTHA B AULHKE,
KoauuecTeo KpenesxHux oTBep-

MM
Cnocol KpenienHs roJoBKH

POMKOTOBOPHTENA

[abapuThl rPOMKOTOBOPHTENRA,
Bec rpomkoroBopHTEN:A, K2

Urtgenka
BOPUTENR
oM
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OcnoBHble KOHCTPYKTHBHBE AAHNBE CTAUHOHAPHBIX

KHHOTEATPAJALHEIX TPOMKOrOBOpHTE R

Tatbauua 10

Tun rpouxo
OcBoBABIC Aannbie
30A43  [s0-14 |s0a.15 30A-30
O6une raGaputa rposio- |[246x210%x | 108x73x | 170 136,591
roBOpHTENA, CM %210 » 46
Bec rpomkoroeoputens, e 370 60 300
Tun akycTHueckoro ofopm- | [pasod ske- | Amuk-daszo- Jxrcnonen-
NeHHA H.-Y. 3BeHa NOHEHUHANB- | HHBEPTOP WHaABHB
Heift pynop, pynop, BCTPOEH-
BCT HHBIf HEA B daso-
B dasonu- HHBEPTOP
BepTOp -
9K paH

ropdpHTERR
q0A-32 | 30A-42| 30A-46 | 30A-62 | 30AH4 | 0AGH | 30A-G8 95T -1
1637346 | 9849 | 3243 | 170 | 180 [116xT3x| 108273
i w36 |x13Bx|x13Tx|x142x| =46 w 4T 4
w102 | %91 | x110
60 40 615 315 325 65 85

KoHCTpYKIHA H MaTepHan
H.-4. 3BEHA

Hepepaunufi Kapkac, ofwHTHIR

A k-dazonspeprop

[psamoft  sKcmoHEeH-

uHaMBHBIR  pynop,
peTpoenbii B Gaso-
HHBEpPTOP

Amuk-pasonsepTop

Tun akyctiueckoro odopm-
AEHHA B.-4. 3BEHA

MMpamofl skcnonenunanbibf pynop
¢ aKkycTHHecKofi JHHIO

dancpolt Tonmunoft 2 am

Cnocof pasmeledus B.-4. Ha u.-u. Berpoeno | Ha m.-u. spene
3BeHa sBeHe B H.-9. AU{HK
Merton kpenaenns m.-d. | Tlpusumesm puiToM | Haknagusmmn
IOJICBKH B Topell MaranTHof neny; | ofon  Andipy
MOJOMEHHE TOJOBKH 3a- | TEJd; NoJoMHKe
(HKCHPOBAHO YTJOBHIMH | K dukcH
NAAHKAMH AOBHMH  TJaH
(2A-9 — 2 wr.;
4 mT.)
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Pynop He umeer Pynop nHAHHAPHYECKOTO Sxcnoxes-
LHAHHAPH- dpouta BONHL LHaABHEA
YeCKOro 4 gy;;r?:;; 2
HTa -
%ﬁm uecKoi
nunsoil
Bpeaano - Ha u.-u. 3spene Bpesano | Bcrpoeno
B BEpXHION B Bepx- B H.-4.
CTEHKY H.-4. HIOHW ALLHK
AULHKE CTEHKY
H.-4.
ALHKA
ckoGami 3a | Bunramn | 3a oboa Anddysoposepkatens; | Ipusmum-
30pofepwa- | K meped- | monoeHHe TONOBKH  (PHKCH- | HEIM BHHTOM
HHE rOJoB- Hen pyercd YrJoBuMH  MJAAAKaMH | B TOpel Mar-
pyerca yr- | cremxke | (A-9—2 wr,, 2A-11—4 wr) HUTHOMH
KaMu ANIHKA [ wenH;
2A-11 — aa npu- buKCH-
JHBE HA pyeTcH
anduby- NAaHKaMH
30pojep-
marene
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Ocronnbte AaHIHE

Tun rpoMeo

s0A-13 | soA-4|aoas|  a0a0

InameTp OTBEPCTHA B MHTE
AN H.-4. FOJOBKH, CM

32,0

Huametp
MeXHLIX
nHameTp (caM); KONHYECTBO

IeHTpoB  Kpe-
orpepcThfi, HX

4,24;

Meton kpennenus B.-u. Boatamn Kk odaaninosausofl ropJoBHHEe
FONOBKA K PYROpY

HNuametp BRIXOAHOTO OT- 2,73 Ll
BEPCTHA B.-4. TFOJOBKH, CM

Iuametp Kpenexnwx oT- |MS5 x 4; 84 M5 % 3
BEPCTHIT, KOJHYECTRO, AHA-

METp WeHTPOB, CM
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* Bea npucTaBHBIX  AKYCTHYECKHX SKPAHOB IWIHPHHA TPOMKOroBO

Mposona nan

TaGanopa 11
BHIBOJHLIX KOHLUDE

Hazuawenie peBOgROTD
KOHIA

Coenunenne mnposoa
MOTKH 3BYROBOM KaTyi-
KNl ¢ KJeMwmHofi Komol-
KOH ronoBgH

n&ﬂgﬁ; Cedenne, am®
MrIig; | 20 x 0,05°
Mri HIH

15 % 0,05

Coenunenne ToJoBKH ¢
BXOQHBIMH  3aMHHMAMH
TPOMHOTOBOpPHTEA,

BHYTPeHiHA MOHTaX B
rpoMkoropopuTene (npu
HaaHuHH pHABTPA,

TpanchopMaTopa H T. N.)

MBI 0,35—0,5

* Ilepran uundpa — KoAHUECTBO KHAOK, BTO-

paa — ceyenHe MHUIKH

Mpodoaxcerue matba. 10

ropOpHTEAR
lsua-:ﬂiaua-w s0a-46 | sons2 | sonos | sonss | seass | srand
30,0 41,0 320 41,0 32,0

: 32,6: | 54,1; | 424; | 541 | 424 -
o 06: 4 [065; 2]0,7; 2 |065; 2 07; 2

Boatamu K oduianuopansofl ropaosune pynopa

p}'ﬂf}pﬂ m—
— 2,73 2.7 2,73 2,7 28
6,0 — M5 | MBx | Mbx Mfz_nx:}; Mdx4; 84.
: wx 4: 84| 3; 6,0/x4; 84| 6,0

putens paska 130 ca.

BbiBognl NMepeoro THNA, 3aKpenJieHHbie OAHHM KOHIIOM Ha
NOJABHIKHON CHCTEMe, 4 APYrHM HA HeMNOJABHIKHOM K/EMMHOM
KOJIOJlKe, HCNBITBIBAIOT HanboJsiee THAMKENYIo nedopmaumio. B To
e BpeMs HX MPOYHOCTH ofecreynBaeT SKCIIIyaTall OHHYIO Ha-
JIeIKHOCTb TOJIOBKH rpomkorosoputens. I[lostomy ykasaHubie
Mapki TpOBOAOB H HX JaHHble AOJKHBI CTPOro BBIACPHH-
BATLC H.

EAHHCTBEHHO JONMYCTHMbIM OTKJOHeHHeM /s Andipysop-
HBIX TOJIOBOK MOMeT OniTb MpHMeHeHHe TAK Ha3LIBAeMoro e
TOYHOrO MPOBOJA MPH YCJOBHH, €CH BbiAepxkKaHbl yKasaHHbIe
B TaGaulle uHcao M auamerp xuaok. Cuenyer ocoboe BHHMaHHe
ofpalaTh Ha Xxopollee CKpy4HBaHHe HJH CIJETEHHE TaKOro
CaMOJIe/IbHOrO BLIBOJIHOrO KOHILA.

I1p u 0 o u. B rpoMKOroBopHTe/IfiX, Kak H BOOOLLE B Pajno-
annaparype, HeJib3fl NOJbL30BATBCA CYPPOraTHLIMH NPHNOAMH
H TaK Ha3piBAEMBIMH [asJbHBIMH CMeCsIMH, TaK Kak OHH,
KaK MpaBujo, cofdepKaT KHCJOTHbE MPHMECH W He oGecnedH:
BAlOT HAJeMHOCTH KOHTAKTa.

Jins HajiexHoil Nafiky aJiOMHHHEBbIX NPOBOJOB 3BYKOBOI
OOMOTKH BBLICOKQUACTOTHEIX TOJIOBOK C BbiBOJHBIMH MEAHBIMH
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KOHUAMH HeoOXOIHMO HCTOMB30BATh  CHeNHAJbHEE copTa

npHIos., -

B Ta6n. 12 npuBeieHb OCHOBHLIE JaHHLIE NO MPOMBILLTEH-
HHIM MapkaM npHnmos. Bo Beex cayuasx B KavecTse (hioca

- MOMKET HCNOAL30BATHCHA TOJBKO KaHH(oJb.

Ta6auna 12
Copra u cocras npunoes

Hanmenopanue ® Xumpuecknf
MAPKA NpHNOA cocTan®, % Haananenne
Onoraso-cauK- Sn=59—60 | OcoBo oTmET-
uoeufl [10C-61 Sb = 1,5—2 |cTeennnle nafikn
Pb — oetanbnoe
OnopsAxo-CcBHE- Sn = 39—40 | [afika eeiBonoR
woswft [1OC-40 Sh = 1,5—2 H MOHTAM B::ex
Pb — ccranbhoe BHI0B
I nnkoso-00- Zn =25
BAHHWA ¢ Kaj- Sn =55 Hna oGayxupa-
Muem Ne | Cd =20 HHA anKMHHHE-
BOTO MpoBOJA
I (nafixa satem
HHKOBO-OJ10- In=25 BENETCH
BAHHLA Ne 2 Al=15 M0C-40)
Sn =40
Cd=20

* Sn—oaoBo; Sb — cypeMa; Pb — caumen;
Zn— unnk; Cd — kaamuii; Al — amomunni.

Bymara. [lpu pemonTe rPOMKOrOBOpHTEJIEll MOMeT
NpUMeHATbCA OyMara c/efyiolHX COpTOB:

a) OKneeyHas (HemponMTaHHas) KoHJeHcaTopHas Gymara
ronmmnol ot 0,007 no 0,024 mm AnsA H3oONSUMH NpOBOJA 3BY-
KOBO#H OOMOTKH H BBIBOAHBIX KOHIOB OT MeTaJlJIHUecKOro Kap-
Kaca 3BYKOBOH KaTyLUKH;

6) kaGenbHas Oymara Tuna K-12 (tonmmuofi 0,12 mm)
HAH nponHTo4YHas GyMara (Tonumuod 0,12 mu) ans Kapkacos
3BYKOBOH Katywku. [Iponutounas Gymara npennodrHTenbHee,
TaK KaK HMeeT Majbii JonmycK Ha H3MeHeHHe TOJIIHHB
(20,01 mm BMecto +0,07 ans kaGenwbHoii Gymaru), Ho TpeGyer
NPONHTLIBAHHA GaKeJHTOBRIM JAKOM;
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p) Auddpysopras Gymara WiH npoMoKaTe/bHas (TomumuHof
0,15—0,25 MmM) LS BOCCTAHOBJIEHHA nopeaHHbx AH(pYy30pOB.

Paanbii nofco6GHHA MaTepHad:

a) UBeTHbIE HHTKH Ne 10 (6yMakHpie HIH IUeJKOBbIE) 177

-[1BeTKH BBLIBOJIOB;
paigj:ausemaﬂ HHOKCHHOBAS HJIH TIOJIH XJI0pBHHA/IOBAA TPYOKa
pas/MUYHOTO CedeHus J/isi H3OJSUHH BHIBOJIOB; i

B) KpyueHas Mpsika MajblX HOMEpPOB sl Ganpaxeil;

r) KpenexHbie H3JeNHHA.

[Nepeuncennbie NoAcOGHbIE MaTepHasbl Aajieko He HCHEp:
[BLIBAIOT TOTO ACCOPTHMEHTA, KOTOPHIH J0JKeH HMEeThCA B Mac-
tepcKoil, Befyliell KpynHeie PeMOHTHbIE paGoTel. ITOT nepe-
yeHb SIBJIAETCHA TeM MHHHMYMOM, KOTOPbIfi HEOOXO[HM 1151 Kate-
CTBEHHOTO PEMOHTA M HajHdUHe KOTOPOro oGAsaTeqbHO Jare
B MeJKHX MacTepcKHX.

OrcTynaeHHsi OT PeKOMEHJOBAHHLIX COPTOB MaTepHa/noB
B MPAaKTHKE MOTYT JONYCKAaThCA, OJHAKO NPH STOM HeoOX0HMO
ofpanath BHMUMaHHe Ha COOTBETCTBHE My KauecTBOM MaTe-
pHaja-3aMeHHTens M TpeGOBaHHAMH K Tol JAeTanH, Kortopas
noJ#HA ObiTh M3 HEro H3roTOBJIEHA.

Eciu 3aMeHa YXYALMT KauyecTBeHHbe MOKasaTeqd H IKC-
nAyaTalHoHHbE CBOMCTBA IPOMKOTOBODHTENS, OHA HE MOMET
GLITE JOMYLIEHA.

§ 3. OcofeHHOCTH PEMOHTA
r POMKOr0BOPHTENGH

KuHOpeMOHTHBIE MacTepcKHe HAKOMHJH J0CTATOUHO Goab-
0fi OMBIT MO PEMOHTY TOJIOBOK MPAMOro H3JyHeHH:. [Tostomy
HHKe Mpl pa3bHpaeM JHb oOlHe, NPHHUHIHAJIbHO BaXIbie
BOTIPOCH!, HMelolHe peluatoiiee sHaueHHe B ofecrnedeHHH BBICO-
KOro KadecTBa pabOTHI.

PeMoHT roJoROK pYNOPHBIX rpOMKOroBOpHTeJIeHl H3J10MKeH
Goaee noipobHO, TAK KaK OHH Gojee C/IOXKHBI H HMEKOT pal
KOHCTPYKTHBHBIX OCOGeHHOCTel, OTIHYAIMHX HX OT IpOMKO-
roOBOpUTENEH NPAMOro H3JNyuUeHHH.

Motoynsie paGothl

IMepeMoTKa 3BYKOBHIX KaTYIIEK CBSi3aHa ¢ PAJIOM cnemHpH-
YeckHx ocofennocteil. OcHoBHas M3 HHX — NpaBHJBHOE Npo-
KJAeHBaHHe KaeeM, ofecneyd Baioliee MeXaHHUYeCKyio H 3JeK-
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TpHYecKyl0 HajemHocTh. Tak kKak kaefi AK-20 n Bd-4

GLICTPO COXHYT, NPH NONL30BAHHH HMH CJeLyeT: Vi

4) XpaHHTb Kjeld B Mocyfle ¢ repMeTHYecKofl KphILKOKH
B TEMHOM MecTe MpPH HOPMAJIBHOH KOMHATHOH TeMneparype —
He Bpie 20°, Kpeluky caenyer AONOJHHTENbHO 3a/iHBaTh
BAA3KOH Maccolt (cypry4, GHTYM, KomnayHA, napaguH HJH
BOCK); '

6) paGouas mocyjla JOJKHA HMeTk HeGogblioli ofneM H
NJOTHO 3aKPLIBAIOULYIOCH NPOGKY;

B) KOJIMYECTBO KJjesl, KoTopoe Gepercsi H3 pabouefl mocy jsl,
AOJI#HO ObiTE TOYHO paccYHTAHO Ha BpeMs HeNpepuBHOH pa-
0OTHI;

r) OCTATOK Kjes, ec/iH OH He 3arycred, JOJMKeH OuITh CJAHT
ofpatio B pafouyio NOCyAy, a CTakKaHYHK HJH dalueyka,
KOTOPEIMH MOAB3YIOTCA B MOMEHT NpoBefleHHs paGoT, BHIMBITHL
pacTBOpPHTEJEM. 3

Ha paGouem MecTe kenateJibHO HMeTb GIODeTKH (XHMHYe-
CKHIl cTAKAHYHK ¢ NpHTepTOH KpblllKoil), B 3TOM caydae octa-
TOK KJIeAd MOMCHO HE CJIHBaTh: CJIeAYeT JHIIb CAeJHTE 3a YHCTO-
TOH KpHILIKH H KpaeB GIOpPeTKH.

Ilpn noavsopasuu kaeem AK-20 Hafio NOMHHTB, YTO OH
TOKCHYEH, TO ecThb BpeneH. [lostoMy OTKphIBaTH cTaKaHYHK
HaJlo TONBKO NMPH HAMOTKE, a NoMelleHHe J0JKHO XOpollIo npo-
BETPHBATBCA.

[Tpu HamoTKe 3BYKOBOI KATYUWKH HeNb3f MNOJb30BAThCA
sarycTeBUIHM KJeeM; Ha KapKace He JO/KHO OuiTh KYyCOYKOB
CYXOro Knes, TaK KaK B 3TOM H ,EI,P}?['OM CayHanax MexaHH4e-
CKHe CBOHCTBa KJjes 3aMeTHo yxyawaiorcs. M3 stux xe co-
oOpameHHil He cJellyeT HaKJalplBaTh KJeill TOJCTEIM CJIOEM.

ITpu noxrotoBKe camolii MOTKH M NPOBEEHHH ee HeOGXO0AHMO
cobniofaTh caelylolie npasHaa:

4) KapKac 3BYKOBOH KaTyIUKH JAoJeH OwITh TIIATENBHO
OUHILEH pacCTBOPHTENEM OT CTaporo KJjes;

6) cMaTelBaHHE MPoBOJA AOJMKHO BECTHCh aKKYpaTHO, NpH-
yeM cTapelil Kaed Jydine pasMArydTb PacTBOPHTENEM, YTOOLI
He MOBpPelHTh KapKac;

B) crapas H30/1SIUHOHHAS MPOKJAJAKa JOKHA ObITh CMbITA
H ToAKJIeeHa HOBas;

r) KJaeid AasA NpoKJeHBaHHA HaMaTbiBaeMoil OOMOTKH Jon-
#eH ObITh WMHUIKHM, B CPaBHEHWH C 3aBOACKOH KOHUeHTpauM-
e CTENEHE PA3MHHEHHA ero NO0JH{Ha OLITE :',I’BEJIH'-[EIIE NOo4YTH
BIBOE. npaKTH'{ECHH CTeNneHEe pHEH{H}KE‘HHH KJaes MOMHO
onpejeJHTh NO XapaKTepy cKAThIBaHHA Kanejb ero ¢ KHCTH:
OHH JIOJIXHBI OTPLIBaThCA Cpasy, He BHITATHBAACH;
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j) HAMOTKA KaTyUIKH BefleTCsl HempephiBHO OT Hauana 1o
KOHLA: 3ajlepXKKa NpH nepexofie OT CJ10A K CJOK. 3aBHCHT
TONbKO OT BPEMEHH, HeoOXOJAHMOro Misl CMaskiBaHHS KJeeM
HAMOTAHHOIO CJIOf;

e) Kjefl HaHOCHTCS TOHKHM CJ0eM, MPHMEpHO B NOJOBHHY
quaMeTpa MpoBOAa, Mo Beell MOBEPXHOCTH KapKkaca HiH HaMo-
tauporo cjof. CHOHIIKOM TOJNCTBIH CJOH Kies BhITECHFAETCH
HAMATHIBAEMBIM MPOBOAOM H cofHpaeTcsi B KpYyMHbIE KanJH,
KOTOpbI€ 3aTPYAHAIOT HaGJiollenHe 3a MOTKOH M MoryT OpH-
pecTH K TMpOMycKaM;

#) 110cj1e MOTKH KOHell NpoBojia saKkpenasieTcs, H BCA NO-
BepXHOCTb OGMOTKH NpPH HENpepbiBHOM BpalleHHH GoJIBAHKH
MOKpLIBAETCSA ellle Pa3 POBHBIM CJIOEM KJes.

B Teuenne 2—2,5 mun mocjie NOKPBITHS KjeeM GonBaHKa
JO/KHA ellle BpamlaThcs, TAK KakK 3a 3TO BpeMs MPOHCXOAHT
neppas (asa sacTbiBaHH#A KJef, B NPOTHBHOM Caydae obpasy-
I0TCA MOATEKH;

3) CHHMaTh SBYKOBYIO KaTyWKy c GoJIBAHKH MpH KJee
AK-20 caenyer He panbiue, 4eM yepes 45—60 smun nocsie Koxua
MOTKH, B TeUeHHe KOTOPbLIX NPOHCXOMMT BTOpas (hasa 3acTuiBa-
HHS KJesl, HHaYe MOXHO HApPYIHTL MPOYHOCTH CKJEHBAHHA.
3acTeiEaHHe KJaes HOJKHO NPOHCXOIHTE B YCJOBHAX eCTeCTBEH-
HOFO MCNAapeHHs JeTYYHX NpHMeced, yCKOpeHHe nojorpesa-
pueM yxyamwaer kadectso kies. [lpn knee BP-4 GosBauky
¢ KaTywKoil HAJo0 TepMOCTATHPOBATh, TO €CTh BLUIEPXKATb B
cpefie ¢ Temneparypoii 35—40° B Tedenne 3—4 uac;

M) AAA TOro 4To6bl He NOBPEJHTh KATy Ky NpH CHATHH
ee ¢ GOJIBAHKH, VJAJSIOT PACTBOPHTEJIEM Kieil, nonaeunf
¢ Kpas Kapkaca Ha GonpaHKy. [lnsi yMeHbIUGHHS CLENJEHHS
Kjes ¢ GosiBaHKON mepej MOTKOH ee cMaspiBAalOT aBTOJIOM, Ma-
IWHHHBIM MacJaoM H T, 0.

K wumeny ocobeHHocTefl nepeMOTKH 3BYKOBOH KaTyIIKH
OTHOCATCH:

a) HeOGXOAMMOCTEL MPOH3BECTH MOTKY NPOBOJAOM TAaKOro e
AHaMeTpa, 4TO H ¥ cTapoi OOMOTKH. JTO CBA34aHO C TeM, 4TO
raGapuTel KaTyileK H HX 3JeKTPHYecKHe JaHHbIE JOJHKHbI ObiTh
CTPOro BhiJEPHKaHBI;

) HEBOSMOMKHOCTb HCINOJB30BAHHA CTaporo, TO eCcTh paHee
CMOTAHHOrO, NpPOBOAA;

B) MOTKa Ha cTApOM Kapkace, TO ecTh Ha COOpaHHOM NOJBHXK-
HOH cHereme., HamoTounwlii cTaHOK JMOJKEH NO3BOAATH 3a-
KPenisiTe Ha HeM pa3JiHYHbIE NOJABHIKHBIE CHCTEMul ¢ AH(xpy3O-
Pamu pasuoro nHamerpa;
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r) BO3MOXKHOCTb [MEPeMOTKH TONBKO TaKHX MNOABHMKHBLIX
CHCTEM, KOTOpble He MpHK/eHBaloTCH K AMhy3opoieprarenio;

I) HeoGXOAMMOCTb 3aJlefIKH KOHIOB 3BYKOBOH KaTylIKH
CTPOro Ha CTapoe MecTo. *

Bo Bcex MOABHMHHIX CHCTEMax cnaiika KOHIOB OOMOTKH
¢ MHOrOXHJbLHEIM BLIBOAHBIM NPOBOJHHKOM YKpenisercd Ha
mudpysope. TTostomy Bo HaGexanue nopud audupysopa npH
naiike, BeJecTBHE MPOXMraHHS NAMJILHHKOM, HEOOXOLHMO:
CHATH CTAPLIe BLIBOABI, OTMOYHB PAacTBOpHTE/EM H paspesas
HHTKH, NIPOH3BECTH NaiKy H BHOBb NPHUIHTEL MO CTAPLIM OTBEp-
CTHSIM, XOPOILO MPOKJEHTb ¢ 0GeHX cTOPOH AH(xpy3op B 3TOM
MecTe. :

[lpu nepemMoTKe 3BYKOBOH KaTYIUKH BasKHO CTPOro coxpa-
HHTb ee raGapHTHBIe pa3Mepsl.

BeicoTa KATYIIKH 3ajaeTcs WHPHHOH, HaHECEHHOH Ha Kap-
Kace npodHAHpoBaHHON KaHaBKH. BesHuyHHa BHElIHEero U BHYT-
peHHzro JAHaMeTpoB ompelesserc AHaAMETPOM OONBaHKH s
MOTKH H TOMIHHON 3ByKoBOH Kartywku. Hapywenne STHX
pasMepoB NPHBOIHT K HEBOSMOMKHOCTH HEHTPHPOBaHHA CHC-
TeMbpl B 3a30pe MarHHTOMpPOBOJA, TaK KaK NpPOCBeTH My
KaTy LIKOJi H cTeHKamu 3a3opa OmBaiot e Goaee 0,25—0,35 A,

[Mostomy HeoGxofuMo ocofo TilaTeNbHO MOAGHpaTh Mare-
pHan Aas H3roToBjieHHs GonBaHOK, ¢ TeM UTOGbI H30eKaTh
H3MeHeHHH BeJHUYHHBLI HX pasMepoB TpH XpaHeHHH.

Ilnsa sToil HeaH GONBAHKH AOJKHBI H3rOTOBJAATBCA H3 Me-
tanna, S00HHTA HJH TBepABIX MOPOJ AepeBa (1y6, caMuiuT).
JlepeBo JOJIKHO MNpeJBapHTENbHO TIIATEJNBHO NPONHTHIBATECSH
napagHHoM HJIH MacJoM.

ToBepxHocTh GoBAaHKH J0JKHa GpiTh XOpolUO o6paboTana,
a pa3Mepbl e¢ BblJIepPHKHBAIOTCA € MaKCHMaJbHO BO3MOXKHOM
TOYHOCTBIO (BEJHUMHY HX cM. B Taba. 7). Kpome Toro, ais
obnerdeHns CHATHA KaTYUIKH MNocJe HaMOTKH GosBanKa JoJK-
Ha MMeTh OJHOCTOPOHHIOIO Mpope3b, a UToGbl MpPH MOTKE
He MPOHCXOMMJIO CAMONPOH3BOJBHOTO, H3-3a MPOpesH, CKHMa-
HHS GOJBAHKH BCJIeICTBHE JaBJIeHHS CO CTOPOHLI [pOBOAA,
ee cJeldyeT BHIMOJHATb M0 cxeme pHe. 125.

CheflyeT NOMHHTB, YTO JHaMeTp GOJBaHKH C 3aTAHYTOH
rafikoil jojykeH ObiThb paBeH BHYTpeHHeMY JHAMETDY 3BY KOBOIi
KATYLUKH.

[MpakTHKa nokasana, 4ro HauGojee MPHroAHbl A5 paGoThl
¢ KJeeM KOJOHKOBHIE KHCTH, 3aTeM KHCTH M3 CycJaHKa-mnecua-
HHKA; NPH HeoGXOAMMOCTH HCMOJB30BATh GEHYbLH KHCTH HaJlo
cJeHTh, YTOOR He ocTaBajoch B Kiee H Ha JeTalH BOJOCKOB
or kucti, [llerHnnsie KHCTH NPHMEHATH HEIL3fA.
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BaxHO HMETb XOPOIWMIl 3aKHM KHCTH B MYHJLITYKe, KOTO-
pYIO MOMHO JIONIONHHTENBHO YKPENHTh HHTKAMH Y OCHOBaHHS.

Jlnsi paGoThi YAOGHH KHCTH MajbiX HoMepoB (a0 Ne 7),
Gojiee LIHPOKHMH KHCTAMH paGoTtaTh HeyHdOGHO.

IMepeMOTKa 3BYKOBHIX KaTylleK siBasieTcsi TOHKOH onepa-
nmefl, Tpedylouleil HaBbiKa, CMOKOMHON OGCTaHOBKH H XOpO-
wero oceelieHns paGoyero Mecta. [lnf yMeHbIIEHHA YTOMJse-
MOCTH 3DEHHs cJeiyeT MpPHMeHsTh JHH3b JAHamerpoM 60—
100 um ¢ 2—3-KpaTHEM yBeJHYeHHeM HJH roJoBHbIe GHHOKY-
napuwe aynet THna BJI-1.

PN
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Puc. 125. IlpumepHas KoucTpyKuns GosBaiEH AAA
MOTKH 3BYKOBHIX KaTyulex (pasmeps B MM AaHbl OpHen-
THPOBOYHO, YTOMHAIOTCA AAA Kaxiuoro THMA roJI0BKH)

Pemont pudupysopos

Pemont audpy3sopos sakaouaeTcsi B ycTpaHeHHH TpeIlHH,
HeGoJBIUAX OTBepcTHil, BMATHH. Bo Beex Gosee cepbesHBIX
cayuasax nopud AHddysopa noABHKHAA CHCTEMa JOKHA
3aMeHAITbCA HOBOH.

IIpu npopefleHHH Meakoro pemonTa Anddysopos HeoGxo-
JHMO TNpHAePKHBATBCA CJENYIOUMHX MpaBHI:

a) Jas sajleflkH HeGOJbIUHX OTBEpPCTHH YNoTpeGasiTh TOH-
KYI0 MAFKYIO HenpokjeeHnyio Gymary: auddbysopuas, Qb
TpoBajbHasi MAH nNpoMoKaTenbHasi. XopolluHe pesy/bTaThl
NMoJyYaloTea NpH HCHONL30BAHHH KYCKOB OT crapuix AH(dyso-:
poB. OGuiuHO 3TH KYCKH paccjaHBaioTcsl Ha JABe-TPH YacTH;

6) pBamble Kpas OTBEPCTHA AOJKHbI GbiTh CONHIKEHbI, NPH-
YeM Kpas H BCH PeMOHTHPYeMYIO MOBEpXHOCTb MOKPhLIBAIOT
KieeM. Crenenb pasKHKeHHA KJes TaKas e, Kak M NpH mpo-
Kiefike 3BYKOBOH KaTyIUKH;

B) ec/M OTBepcTHS OdeHb Majkl H Kpas NpHMBIKAIOT, 3an-
JATKY MOMXHO CTABHTh C OAHON CTOPOHEI, BO BCeX OCTaJbHBIX
Cilyuaax ee craBAT ¢ 00eHX CTOPOH;
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r) NpH HeGoabLIOH BMATHHE HEOGXOAHMO ee H NpH.JIeraomuil
yuacTok Antpdysopa nponuTath KieeMm, npHYeM cTeleHb mpo-
NHTLIBAHHA [0JKHA YMEHBIATHCA K KPafM BMATHHEI,

Jl) 3ajleKa CKBO3HOMN TPelUHHLl HAH HeGOMBILIOro OTBEpCTHSA
B rojpe M0/UKHA NPOH3BOAHTHCA BOSMOMKHO G6OJiEe TOHKHM
cnoeM GymarH. Hajo BHHMarenbHO cJieliTh 3a TeM, 4TOGHI
HaK/eeHHblll Kycouek GymarH HHrle He Hapywan mnpoduas
rogpa;

€) ecau BepuiiHa Audpy3opa cMATa, HEOGXOIHMO TIIATEBHO
npornajHTe €e, a 3aTeM NPONHTaTb OYeHb KHUAKHM KjeeM
A0 HacbllEHHA, CTeNeHb HACBHIUIEHHS KJeeM [0JIKHA [ocTe-
MEHHO YMEHBIUATECS OT NPOMHTAHHOrO YYacTKa K OCTaJbHOM
yacTH JAH(py3opa.

B mpakTthke GuiBaer, u4TO HEHCNpPaBHOCTH andgpysopa Bbi-
3BaHa He MeXaHHYeCKHM OBperKIeHHeM, a NpoBHcaHieM rogpa.
[lpn sTOoM 3ByKOBasi Karyulka cHJIBHO cMelaercsi B sasope
MarHHTHON CHCTeMbl, YTO MPHUBOAMT K POCTY HCKaXeHH{ u
YMeHbLUCHHIO OTJau¥ roJoBKH mnpH ee paGorte. [lposHcanue
BOSHHKaeT iHGO NpH HeyaauyxoM npopuse redpa, npHBOAAILEM
K BOSHHKHOBEHHIO BHYTPEHHEro HanpsKeHHs, cO3JalolLero
NpoBHCaHHe, JHOO NPH XPaHEHHH TFOJIOBKH B CHIDOM MecTe,

PeMOHT Takoil rofioBKH J0JKeH CBOJAHTBLCSA K 3aMeHe MOABHK-
HOH CHCTEMEI.

IMepeGopka pudipysopHbIX rosiosok

[lepeGopka mudupysopHeIX rosoBOK MoxeT GuiThb HeoGXO-
AHMOH JIHGO NPH 3aMeHe MNOJBHXKHOM CHCTEMBI, JHGO npH
OYHCTKE 3a30pa OT MONABLUHX TYJA YACTHIL

Kak y»xe ykasuiBanoch, GOJBLIHHCTEO roJIOBOK, BEINYCKae-
MbIX 38BOJIAMH KHHOAMMNapatypsbl, HMeeT MOJABHIKHYIO CHCTEMY,
KoTopas npHKpenseHa K auddysopoaepxaremo. Ilostomy
CBEM [MOJIBHMKHOH CHCTeMbl CBOJHTCA K OCBOGOMNIEHHIO ee OT
KpenexHelX YCTPOHCTB, HeoGXOAHMMa JIHIUb aKKypaTHOCTb,
4T00BI COPBABIUMIICA KJIOY HJIH OTBEPTKA He MOBPeAHJH (-
(pysop. ;

Hna cpema noABIKHOH cHCTeMbl BHAYaje OCBOGOMKAAIOT
NEeHTPHPYIOULYIO WaiOy, a sateM BopoTHHK AHddysopa. Ilpu
yCTaHoBKe ee onepauMH NpPOH3BOAAT B 0OpaTHOM MNOpAIKe,
cjeld 3a TeM, 4To0bl NMPH 3aKpenJeHHH BOpoTHHKa audipysopa
3BYKOBas KaTyllKa He KacaJachk cTeHOK 3asopa. OKoHYaTeJb-
HOe UEHTPHPOBAHHE MNPOH3BOAAT NPH 3aKpenjeHHH UeHTPH-
pylowedi waiiGel, YTo TpeGyeT HaBbIKA, TAK KaK 3a30p 3aKphIT
nble3auTHLIM - KoanaukoM. [Ipn npaeuabHOM nosnoxkeHHH
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KATYLIKH NPH TOKAYHBAHHH TOJBHXHOH CHCTeMbl paBHOMEP-
HLIM JIABJIeHHEM Tpex mnaJblieB Ha Beplunny au(xpysopa HuH
Ha Kpasi BBLICOKOYACTOTHOrO KOHyca He JOJIKHO CJLILIATBCA

OXOB.
mopnPH yCTaHOBKE 3anacHoii MOJIBHMKHON CHCTeMbl, Hu.nnaqm-i
KoTopoil TIpHJaeTcsl He BKJIEEHHEIM, UEHTPHPOBaHHE NPOHIBO
AAT Ha rAas HAH no wabaony (o6bYHO ABa-TPH CJIOS nJeHKH),
a 3aTeM THlATeJbHO BKJAEHBAIOT KOJMAYoK,

Jlns OYMCTKM 3a3opa MarHHTHY HNenb pas-
GupaTh HeJ b3, TaK Kak nocje ee cGOpKH HeoOX0HMO
BHOBb HAMATHHTHTH MArHHT Ha MOIIHOH YCTaHOBKe MOCTOSH-
HOro TOKa, Kakofl B MacTepckHx HeT. OGbIMHO BHauaJje B 3a30p
BBOJAAT TOHKHI u1yT, 06epHYThHIfi JHNKOH JeHTOH (H30/sMHOH-
pasi, MelHMLHHCKHH naacTbipb), H KPYroBbIMH JBHKEHHAMH
cOOMpAIOT 3acTpsiBIIHE B HeM HacTHIbI, MeHAs ABa-TpH pasa
neHTy. YOemHBlUKCh, YTO OHH YJajeHbl, Ha WYN HaTArHBaioT
TOHKYIO YHCTYIO He BOPCHCTYIO TKaHb HJIH [IBa-TPH CJ0A Map.JiH,
NPOMBIBAIOT 3a30p AUETOHOM M CJIerKa CMasblBAOT KHIAKHM
MaIIHHHBIM MacJIOM.

B oT/HuMe OT BCeX paHee BHIMYCKABIIHXCH rOJOBOK HOBafd
BLICOKOKaUecTBeHHas WHPOKONoNocHas ToJIOBKa 4A-32 umeer
CYIeCTBEHHBIE KOHCTPY KTHBHBIE OTJIHYHH. ; 3600

Bo-nepBuiX, MOABHKHAA CHCTeMa UeHTPHPYOUleH WAHOOH
H BOPOTHHKOM cKJeeHa ¢ audxpysopojepikaresieM Ha cneliHalb:
HOM mnpHcnocoGaennH, oGecreyHBaloUleM NpasHabHoe H CO-
ocHoe ToJoMeHHe 3BYKOBOH KaTylIKH B BO3JYLIHOM 3a3ope
MariuTHON cHCTeMBl TNpH Tocaedylomed cOopke.

Bo-BTOpBIX, COBCEM MO-HHOMY H OPHTHHaJIbHO pelueHa 3a-
naua uentpupopanus. [as stoit uean B auTOM AH(xpysopoaep-
JKatene clejaHa KaauOpoaHHas npoTodka BuicoToil 10 A,
B KOTOpYyio mpH cOOpKe ToJIOBKH BXOJMT 3apaHee coOpanHas
MaruuTHas cHcteMa (puc. 126).

Tak Kak TOUHOCTb NpHcnocoGaeHHHd H IONYCK Ha pacTouKy
BBICOKHII, TO NPH COEJMHEHHH JABYX Y3JIOB 3BYKOBaf KaTyllKa
aBTOMaTHueckH uenTpupyercs. [Tocae coeuenus JH(pdysopo-
JlieprKaTte/ib CBHHUMBAETCH C BEPXHHM (QuaHueM.

B cBf3M ¢ Takoil KOHCTpYKUHeil B KayecTBe sanacHoil ze-
Tann K ronopkam 4A-32 OyayT NOCTaBAATBCA He MOABHMKHAR
cHcTeMa, a Bech yaen B cOope, To ecTh AHdupysoponepxaTesb
MJIOC NOABHMKHAs CHCTeMa.

B rotossiugiicst K NPOM3BOACTBY B HAacTOsillee BpeMs HOBOM
MOJes HH3KOYacTOTHOH rososkH 2A-12 npHHUMD cOYeTAHHA
ABYX 3apaliee IOCTHPOBAHHBLIX OCHOBHBIX Y3JIOB 0e3 nocaeyto-
Lero I0CTHPOBAHHS PasBHT eie Jaabiue (cM. TIpuaoxkente V).

8 I'pomkorosopuTen: 225



B sakqiouenye 3aMeTHM, UTO eciH Mo KaKMM-THGO NpHYH-
HaM B MacTepcKoil BO3HHKHET HeoGXOAHMOCTb B AanbHeieM
opranuszoBath cGOpKY yana audxpysoponepiarendb — NoABHK-
Has cHeTeMa rosoBok 4A-32, To HeoOXOIMMO 3aKa3aTh Jlennu-
rpajckoMy ONTHKO-MexaHH4ecKoMy OObeIHHEHHIO (JIOMQ)
Bech KOMIJIEKT npHcrocobieniil s HCNOJHEeHHH 57Ol onepa-
IHH HJAH no Kpaiideil Mepe Nony4HTh HYEPTEXKH HA HHX.

1 27 5
2 :
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Puc. 126. CGopka BYX OCHOBHBIX KOHCTPYKTHB-
HEIX Y3a0B roJoBkn 4A-32:

I — ocuonnofl auddvaop; 2 — ponoaAHHTENENER (B.-5.)
muthdyaop; J§ — KApKAC 3BVKOBOR KATYIOKH; § — UENT-
pupylwman wafifa; § — AnddyaopotepwaTeas; 6 —
MArHHTHAA UENb; 7 — KepH; & — MArHuT; 9 — megnsi
KOAMAY0K (KOPOTHOIAMKHYTHA pHTOK); [0 — KAcMMHAR
KoAoAKa; I/ — pEIBOAROH KOHEW 3BYKOBROA KaTYIWIKH

PemouT PYNOPHLIX BHICOKOYACTOTHHIX IOJIOBOK

OcoBeHHOCTH PeMOHTa PYMOPHBbIX BHICOKOYACTOTHLIX I0JIO-
BOK CBfI3aHBI C PE3KHM OTJIHYHEM HX KOHCTPY KUHH OT KOHCTPYK-
IHH FOJIOBOK MPSAMOro H3Jy4YeHHS, a TAKXKe pasHyHeM B Mare-
pHanax, MAYUIHX Ha H3rOTOBJEHHE TOABHMKHOH CHCTEME.

B nacTosiuiee BpeMsl B 3KCNJyaTallid HaXOAWTCA TPH THNA
PYTIOPHBEIX TOJIOBOK — BBICOKOUACTOTHLIE rooBkH 1A-16, 1A-17
u 5T/1B-8. KoneTpyKuuH 9THX rosioBok mnoapoGHo pasobpaHel
B rsase 4, a KOHCTPYKTHBHbIE H 3JeKTPHUYeCKHe JAaHHble MpH-
BefleHnl B Taba. 7 H 8.

PaccmoTpuM ocoGeHHOCTH NPOBEPKH H peMOHTa STHX ro-

JIOBOK.
[TpoBepka mneHTpPHpPOBaHHA MNOABHIMK

HON CHCTeMBb M YHCTOTH 3a3opa. [lpn Takoll
npoBepKe Heo6X0AMMO 00ecrneddTh JOCTYN K MOABMIKHON CH-
creme. JlAst TOro B roJOBKax HaJ0 OTBHHTHTH YeTbipe BHHTA,
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KOTOPLIMH 3allUTHASA NJACTMACCOBas KPLIMIKA 10 npukpennena
K Bepxiemy uianuy 4 MarHuTHOH cHcTeMbi (pHC. 91 u 95).

Jlna npoBepKH UEHTPHPOBAHHSA NOABHAHON CHCTeMbl. HAJ0
OCTOPOIKHO MPHBECTH AuaparMy B ABHKEHHE NEPHOAHUCCKHM
JIerKkuM HamaTHeM YeThIpex nanslleB Ha ee Kynoda. [Maabub
JOMKHBI ObITh pACMoJoOKeHbl PaBHOMEPHO MO TNOBEPXHOCTH
cepsl Kynosa U BO3MOXKHO OJIHMKE K nepH(epHH.

Hano noMuuMTb, uTo AMadparMa H3roToBjeHa H3 (oabrH
roqmnoil 0,06 am, NOITOMY NpPH CHJILHOM HaMaTHH Kynod
MOKHO NpPOJaBHTb, Eca NpH NOKauMBaHWH AHapparMbl He
caBIIHO OpoXa, a Kpasi 3ByKoBoil oOMOTKH paBHOMEPHO JIBH-
JKYTCS 1O OTHOUIGHHIO K Kpaio OTBEPCTHA B BEpXHEM (nanue
MarHUTHON cHCTeMbl, TO MOJABHMKHAS CHCTeMa OTUeHTPHpOBaHA.

[lpu HapylleHHH UeHTPHPOBaHHs OYJeT CJbILIEH LWOPOX
oT Tpenus AHadparMbl 0 KepH JHG0 Kpaii aHadparmer BooGlile
we Gyjer ABHraThcst. IIpH IBHIKEHHH MOABHMHOH CHCTEMbI MO
ryT ObiTh CJBIIHE [OTPeCKHBaHHA, lapananbe HJAH Mpephbl-
BHCTHIIT IOPOX. IT0 CBHJIETENLCTBYET O TOM, UTO B 8a30pe MyCop
H ONHJKH.

B rosopkax 1A-16, 1A-17 u 5I'[IB-8 nns ocmoTtpa sasopa
HEeoGXO0AMMO CHATh ¢ BepxHero (waHlla NOJABHIKHYIO CHCTEMY.

Bo Bcex rosoBkax auacdparma npHkKjieeHa K MeTajjHde-
CKOMY KOJIbly, KOTOpOE €e LeHTPHPYeT H 3alaer TpedyeMyio
BeJHYHHY TpeipynopHoii Kamepsi, a CBepXy NpHKHMAaeTcs
[1ACTMACCOBBIM KOJbIOM Ha BuHTaX (mo3. 7, puc. 91 u 95).

Jlast Toro 4ToObl CHATH MOJABHAKHYIO CHCTEMY, TIPEX/E BCETO
HAJI0 OTNAAThL BLIBOJHEIE KOHIbI OT BXOJAHBIX KJeMM TOJIOBOK.
OrnauBaTh 5TH KOHIIM Ha MepexofHbIX JeMnecTKax, sanmpecco-
BAHHEIX B MJAcTMAcCOBOe KOJIBIO, He peKoMeHayercs, Tak
KakK MpH 3TOM MOMKeT ObiTh HApYlleH KOHTaKT BbIBOJIOB, MPHXO-
AAUMX HA STH Ke JeNnecTKH OT 3BYKOBOH KaTyIUKH.

[Mocsie ornaiiky KOHLOB OTBOPAYHBAOT NPHMKHMHBIE BHHTDI
H CHHMZIOT MJ1aCTMACCOBOE KOJBIO. 3aTeM MOABHMKHYIO CHCTEMY
OCTOPOMKHO NOJAIOT BBEPX, MOKAa He OTNYCTAT ee UeHTPHPYIO-
e npHcnocofienHs, a 3aTeM ee CHHMAIOT.

B rososkax 1A-17 u 5I'JIB-8 nepsoe nBHeHHe CHCTEMBI
MPOH3BOANTCH OOBLIYHO OTBEPTKOI, YNHPaIoLeHcs OJIHHM KpaeMm
B BBICTYMAIOULYI0 YacTh LEHTpHpYomero Koabua (puc. 65),
a JApYruM — B noBepxHocTb BepxHero (nanua. Onepauns
3Ta NPOMSBOJNTCSA OCTOPOXKHO, ¢ TeM 4YToGbl He MOBPEIHThL
Kynon auaparmel MJH 3BYKOBYIO KaTYIUKY.

B rosoeke 1A-16 nuKHee MeTasJHYecKoe KOJBIO MJOTHO
CH/IMT Ha UeHTpHpYomHX wnHabkax. [losTomy BHayane Mexuy
KOJIBLIOM H BepXHHM (iaHleM y OCHOBAHHS OJIHOH H3 WIMHJEK
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HajJlo BBECTH TOHKHII Mpounblii npeaMer (nesBHe HOMKA, KOHell
OCTPO 3aTOYEHHOH OTBePTKH HJAH CcheuHanbibil CBEMHHEK).
3ateM, sadukcHpoBaB wiennb NPOKNaJAKONl HAH wWynoMm, Ty ke
ONEpalHio Halo NpPojesaTh Ha OCTANBHBIX WNHAbKax. Takue
MaHHOYASUHE NPOJELIBAIOT HECKONbKO pa3, Noka TpeHHe
KOJbLlA O WNHJILKH YMEHBIIHTCSH HACTOJNBKO, YTO KOJbLO
¢ AvacpparmMoii MOxKeT ObITH NOAHATO BBEPX BPYYHYIO.

CHATYIO NOABHIKHYIO CHCTeMY He peKoMenjyercs KJacTb
PAMO Ha CTOJ, JIyulle HMeTh ClIeLHaNbHYIO TIOACTABKY ¢ BHeIl-
HHM JHAMETPOM, paBHBIM [HaMeTpy BOPOTHHKA AMA(parMl,
BHYTPEHHHM IHAMETPOM, HECKOJALKO GOJBIINM BHEUIHEro Aua-
MEeTpa 3BYKOBOHl KaTyWKH H BeicoToil nopsaka 8—I10 mm.
Ha sty noacraeky knamyr MOABHIKHYIO CHCTEMY KYIOJIOM
AHagparvel BBepx.

JLnsi uHCTKH 3a30pa ¢ MOMOIIBIO HIYNa, B KayecTpe KOTOporo
MOKET ObiTh HCMONB30BAH KYCOYEK KHHOMAGHKH HJIH MJOTHON
OyMar, 4acTHUB COGHPAIOT B OJHO MECTO KPYIrOBEIM IBHHe-
HHEM 110 3a30py, a 3aTeM OCTOPOXKHO H3BJEKAIOT Ha Kpaii ero;
ANA ylaneHHs 4acTHI MOXKHO MOJb30BAThCH MJACTHIPEM HJH
Hsonsiunonnoii Jsentofi. Tlocne wucrku 3azop HeoGxomiMo
MPOTEpeTk BHaYaje aUETOHOM, a MOTOM XOpOLIEro KauyecTBa
MaUIHHHLIM MACJIOM.

Eume pas caeayer manoMmuutb, uro pasbHpaTh MarHHTHYIO
CHCTEMY C NOCTOAHHBEIM MATHHTOM HeJb3fl.

Tocaie snctku 3asopa noasuxuyio CHCTEMY cTaBAT oGpaTHO
Ha TOJIOBKY, a onepauMH NpPOBOAAT B 06PATHOM MNOPAAKe MO
OTHOLIEHHIO K omHcanHbIM Bbiwe. To ke camoe nponesbiBaior,
€CJIH NOJBHXKHAs CHCTEMa 3aMeHAach.

B ronoekax 1A-17 u 5TJIB-8 UEHTPHPOBANHE MNOABHKHOM
CHCTEMbl ofecneuHBaercs chnelUHaNbHON BLITOYKON B BepXHeM
(anue MarHMTHON cHCTEMbl, B KOTOPYI0 BXOAHT HH¥KHee
MeTannHgeckoe Koabuo. B rosnoske 1A-16 Te xe dynkumu Bo-
(0JIHAIOT METANIHYECKHE WNHALKH, 3anpeccoBatibie BO (uiaHel,

Pacuentpuposanie rosook mosxer MPOH30HTH B pe3y.ib-
TaTe CHJABHOrO ynapa peGpoM MarHHTHON [eNnH npH najeHuH.
B stom cayuae nonmitka cusaTh NOJABHAKHYIO CHCTEMY MOMKeT
BRIBECTH H3 CTPOA SBYKOBYIO KaTywky. [TosomenHe MoHO
MBITATBCS HCIPABHTh YJapaMH  KHAHKON — JepeBsiHHBIM MO-
JIOTKOM — 10 TOpuUeBOil cTOpoHe BepxHero duianua. [locse
MpHBElEHHA rOJIOBKH B HOPMaJbHOE COCTOSIHHE MNOABHIKHAS
CHCTEMa Jlo/kha OblTh CHATA M BHHMATeJbHO OCMOTpEHA.
[loBpesxaeniyio cHcTeMy saMeHSIOT 3anacHol.

Ecan npuunnoii peMonta rosnosku sieunoch HanHdne B 3a-
30pe METaJUIHYECKHX OMHJIOK, TO OCMOTPY Nojsepraercs oGs-
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aaTe]bHO 3BYKOBAsl KaTyllKa, TaK Kak MpoBOJ ee Moxn:gr ﬁh:lTb
nospexen. IToaBixHylo cHcTeMy c Takoil KaTylWKoH same-
s MOM Ha Hee,
BMATHHY Ha KynoJje YCTPaHSIOT JIerKHM HaXKHMO ;
pocie 4ero Hajo TIaTeJbHO NPOrJajuTh NOBEepXHOCTh :%rno.na
TAK, YTOOBI CJIelbl BMATHHBI CTaJH MOYTH He3aMeTHbI. auyrufn
roJIOBKY 00f3aTeJIbHO HYXKHO BHHMATe/JbHO HCMBITATh HA B[}CH
npoH3BefieHHe CKOJB3SAEro TOHAa, TaK KaK HCNpasjienHa
EMATHHA MOXKeT OwlTb NpHYHHON Apefe3:KaHHs.

[lepeMOTKA 3BYKOBBIX KaTyLIeK

[MepeMoTKa 3BYKOBBIX KaTylUeK -MOABHMHbIX CHCTEM EBI-
COKOYACTOTHRIX TOJIOBOK 3HauHTeNkHO GoJee C/I0¥HA, uem
B OOBIYHBIX TPOMKOTOBOPHTEJAX, TpeOyeT BLICOKOH KBajaH(HKa-
UHH HAMOTYHKA H cneunanbuzé: anCHE[;iCOﬁ.FIEHHﬁ, 3710 obbAC-

caeayomHX ocoGeHHocTel:
Jmeﬁ%ﬁéﬁﬂnumﬂzm npHMeHeHHsI TOJBKO aJIOMHHHEBOro
NPOBOAA; 3aMeHA MEJHBIM NPOBOJOM NPHBOJHT K PE3KOMY CHH-
JKEeHHIO OTJAauH BLICOKHX YacTOT M He MOMKeT ObiTh AONYIUleHa;

2) MeHblueH MeXaHWYecKOH NPOYHOCTBIO aNOMHHHEBOIO

NpoBOjia B CPaBHEHHH ¢ MeaHBIM, Tpebylomell ocoGoli akky part-
Te;

ng}l :E{fﬁ?{ﬁ;th:IOCTb}O crielanbHOM 3aje/IKH BbIBOAHBIX KOH-

OB, CBA3AHHOH C NEPEeX0/ioM OT OJHOKHJILHOrO TOHKOrO aio-

MHHHEBOTO MPOBOJA K MHOTOMHJBHOMY BBIBOJHOMY KOHILY:

[Mostomy Bpsa JAH MOKHO peKOMEHAOBATb MPOH3BOMLHTE
MepeMoTKY 3BYKOBBIX KaTYIIEK BbICOKOYACTOTHBIX rﬂﬂﬂnmf
B YCJOBHAX KHHOPEMOHTHBLIX MacTepcKHX, TeM Gosiee 4TO noay
YeHHe 3aBOACKHX NOABHMKHBEIX CHCTEM B JIOCTATOYHOM KOJiHYe-
CTBE BIIOJIHE peasibHO B CYUIECTBYIOUHX CErojHs YCJOBHAX.

§ 4. Hontponb KavecTsa
PEMOHTHbIX pafoT

Konrpons KauecTBa peMOHTHbIX paGor sBaseTcsi oGs3a-
TeJbHLIM H NpH3BaH 0GECMEYHTH HAEHHOCTD paﬁmu OTpEeMOH-
THPOBAHHON TOJOBKH TPOMKOrOBOPHTENA B IKCNJYaTalHH.

B kadecTBe KOHTpoOJepa J0JKeH HCNoJb3oBaThes HaHnboJee
ONbITHBIA PaGOTHHK MacTepcKoil, HMeloHi ocTaToOYHbI CTaHf
paGoTLl H XOPOIIO 3HAKOMBIH €O BCeMH OCOGEHHOCTAMH pasiHy
HOTO BHA PEMOHTA FPOMKOrOBOpPHTEJE.
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Ha puc. 127 npusefiena cxemMa KOHTPOJIA OTPEMOHTHPOBaH-
HOil TFOJIOBKH rpOMKOrOBOpHTeNs, COCTOAUlAf H3 4YeThpex
 CJAelyIomHX APYr 3a JIPYroM 3Taros.

[lposepka moskHA HAYMHATBCH C BHELIHEro OCMOTpa OTpe-
MOHTHPOBaHHOH TOJIOBKH, KOTOpBIl HeoGXOAHM Jas onpele-
JIeHHA KayecTBa MPOH3BENEHHOrO peMOHTa (COCTOAHHE [Maek,
3ajleska KOHLOB, YcTpaHeHHe MOBpeJeHHH H T. N.), a TaKike
ANA YCTaHOBJEHHSA OTCYTCTBHA NPOMYIIEHHLIX MeJKHX JAe]ek-
toB. [lpn eHemHemM ocMOTpe npoBepsieTcs WeHTPHpOBaHHE

NOABHAKHOH CHCTEMBI H OT-
i - CYTCTBHE MOCTOPOHHHX dac-
aowamp anepayus THI, B YacTHOCTH MeTaJJiH-
YeCKHX OMNHJOK B 3a30pe.

DneKTpHYeCKHe H3Mepe-
TRERiTpUVECKUE HHA HMeloT LeNBIO [POoBepKy
Lot COTPOTHBJIEHHS MOCTOAHHO-
My TOKY MOTOYHBIX JeTa-
aeii. Jlna 3THX H3aMepeHHil

Al enepayus

[/Ipocnyurubarue

CREREIRULUM HCOONBL3YIOTCA Te e caMile
TOK O
: npuGopel, 4TO H MpPH aHa-
s : JIOTHYHBIX MpPOBEpPKax B YCH-
IV onepayus Cylsexmuliine JIUTeJIbHOH annaparype.
g . Kpome Toro, ofsasares-

Ha NPoBepKa CONpOTHBJIEHH S

Puc. 127. Cxema onepautii Koutpoaa  H3QUALHH C MNOMOUIBKD MeEr-

OTPEMOHTHpOBaHHON rOJIOBKH repa; oHa ue.ner:nnﬁpaaua

Jax<e Torja, Korja MOTOY-

Hble JleTaJH He PeMOHTHPOBAJHCh, YTOObl HMETh MOJIHYIO yBe-
PEHHOCT]: B S'ﬂEKTpH“ECHDﬁ HAOEHHOCTH TOJIOBKH.

[NpocaylwMBanHe CKONB3SAUMM TOHOM — HanGojee Hajex-
Hbifi METOJ] IPOBEPKH FOJIOBKH /1151 YCTAHOBJIEHH A, BO3HHKAET JIH
Apebe3;kaHue H ApYrHe nocTopoHHHe npu3Bykd. OH 3akJioda-
ercsl B Mojlaye HA HCMBITEIBAEMYIO T'OJIOBKY HeNpephiBHO H3Me-
HAIOWErocs Mo YacToTe CHHYCOHJANBHOrNO HANPSKEHHA B JHa-
nazone 40—10 000 ey.

[asi npoBejeHHs TAKOrO HCNLITAHHA HCNOJB3YIOTCA 3BY KO-
BOH reHepaTop H YCHJHTeNb KOHTpoJbHOro Tpakra. [lpocyum-
BaHHe BefeTcs NPH MOABEIEHHH K 3BYKOBOH KaTyLIKe roJIOBKH
FPOMKOTOBOPHTE/ISl CHIHAJA, COOTBETCTBYIOWIEr0 €ro HOMH-
HaJIbHOH MOIIHOCTH.

Hanpsikenue, cooTseTcTBYIOIUIee HOMHHAJBHOH MOLIHOCTH,
KoHTpospyerca mpuGopom tuna TT-1, ABO-5, JIB-9M
Ha Bbixole YycHauTens. BennunHa ero ycranaeaHBaeTcs no
uactore 400 2y AnA OAHONONOCHHIX rososok, 200 ey — ans
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puakouacToTHeix H 2000 24 — 1A BLICOKOUACTOTHHIX TrO-
JIOBOK.

MaMenenHe 49acToThl Ha reHepaTope NPOH3BOAHTCS OT PYKH
Mel/ieHHbIM H HeMpepniBHLIM BpalleHHeM pYKOATKH KOHJAEHca-
Topa ¢ TaKOH CKOpOCThIO, 4TOOB Bech LHKJ NpOCHYIIHBAaHHA
(40—10000 24 u oGparHo) sauumMan 1—2 muH.

[pi npocJylHBaHHH cJelyeT BHHMaTeJbHO (MKCHPOBATh
nosiBJeHHe MOCTOPOHHHX MPH3BYKOB, oTMeYas HX 4HacToTy
H HMHTEHCHBHOCTb; B COMHHTE/bHBIX cJydasx Jy4ile cpaBHH-
paTh C KOHTPOJBHON HJH STANOHHON rOJOBKOI.

BLICOKOYACTOTHBIE TOJOBKH JOJUKHBI MPOCAYLIHBATLCA Ha
yactorax or 500—600 ey W Bhile, Tak Kak Ha GoJiee HH3KHX
YacTOTAX MOMKET NPOM3OHTH noBpexJieHHe AHapparMbl H3-3a
pocTa aMniaHTyJ KosaeGaHHil.

[pi TakoM NpocAyIUHBaHHH CJELyeT NOMHHTb, YTO NpH-

3BYKH MOTYT NOSIBHTBCS He H3-3a Je()eKTa rpOMKOrOBOpHTeJ,
a BegefcTBHe Bo30yIeHHsi KojeGanHil B TeX HJH HHBIX npef-
MeTax, HaxonsuMxcs B Komuate. Ilostomy npu nosiieHHH
NPH3BYKA HYMKHO Npexje Bcero yoeauThes, AeHCTBHTEbHO JIH
€ro HCTOUHHKOM SIBJASIETCS IPOMKOrOBOPHTEJIb.
b Ecau npocaylHBanHe BHISIBHIO TJIOXOe 3BYYaHHe IpH
BOCMPOH3BE/IeHHH TOHaJbHOr0 [cuuycngﬂanhuoru} CHrHaJa,
TO TOJIOBKY BO3BpAlAlOT HA MNOBTOPHBII PEMOHT, YCTAHOBHB
MPHYHHY, BbI3bIBAIOLLYIO TOsBJeHHe npH3syka. Becbma uacto
Menkue jedekTbl (BHOpauHs BBIBOJAHBIX KOHLOB, MJOX0e 3a-
KpenJieHHe - KpenexHelX JeTajeil, HeNJOTHOE NpHKpenJeHHe
BopoTHHKa mH(Gy3opa k mudupysopoaepkaremo H T. 1.)
MOTYT GbiTb JIETKO YCTpaHeHbl KOHTPOJIEpOM.

TMocaeanuuit sran KoHTpoas — cyOBEKTHBHASA OIEHKA Ka-
yecTBa (cM. puc. 12, raaea 1) — sABaseTcs BecbMa OTBETCTBeH-
HEIM, TaK Kak 3aMeHseT coGoil M3MepeHHe 3JIEKTpPOaKycTHYe-
CKHX XapakrtepucTHK. Opranusalus TNOCJeIHHX B YCJOBHSX
MacTepcKHX HeBO3MOKHA, MOCKOJIBKY TpeGyeT HaJH4YHA napka
CIOMHON H3MepHTeJbHOH annapaTypbl H CO3JaHHA CrenHaJb-
HbIX aKyCTHUECKHX B3BYKOMepHBIX KaMep HJH MOJHIOHOB Ha
OTKpuITOM BO3Ayxe. [lostoMy K opranHsalldd 3TOro 3ramna
HeoGXOAHMO OTHECTHCh CO Bcell Cepbe3HOCTbiO, TOHHMasd,
4TO OIIHOKH CYMIeHHs OLEeHHBAEMOro KavecTBa MOryT JH-
CKpefHTHpoBaTh paGoTy TpOMKOroBOpHTesi B 9Kcnayara-
LIHH.

HaunGonee npasu/ibHBIM SIBJISIETCH CO3/laHHe CHENHaNbHOro
KOHTPOJBHOTO 3BYKOBOCNPOH3BOJSIEro TpaKTa, CMOHTHpPO-
BAHHOrO CTALMOHAPHO H MCIOJbL3YEMOro TOJBKO MO CBOEMY
NpsIMOMY Ha3HaYeHHIO.
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Takoil TpakT JONKeH COCTOSTh H3 XOPOLLO OTHIOCTHPOBAH-
HOrO MPOEKTOpa HJH MarHHTO(OHA, YCHJHTENBHOTO YCTpOii-
cTBa MowHOCTbI0O 20—40 6m, HMelOLEro Xopollie KauyecTBeH-
HbIe NoKa3aresiH, 1 Habopa 3TaJOHHBIX TOJIOBOK, COOTBETCTBYIO-

WHX 1O THNAM PeMOHTHPYEMbIM.
CrokHee OOCTONT JeIo ¢ aKycTHUeckHM odopMJIeHHeM.

O6si3aTenbibIM YCJIOBHEM NPOCAYIUHBAHHA SBJSETCA CpaBHe-
HHe TOJOBOK, paoTalolMX B OJAMHAKOBHIX AKYCTHYECKHX

oopMaeHHAX. B To e BpeMs npaKkTHYECKH HepeaJbHO peKo-
MeHJOBATb MacTepcKoii HaGop THNOB O(OPMJIEHHS, TpHMeHsie-
MBIX B KHHOTEATpajbHHIX I'POMKOTOBOPHTENISX.

B KauecTBe KOMNPOMHCCHOTO BHIXOJA MOMKHO PEKOMEHJO-
BaTh JU151 LleJIefl Npoc/yIHBaHUA HCMONB30BaTh (ha30HHBEPCHbIe
AMKH OT rpoMKorosoputeneit 30A-15, 25I/IJI-1 waum ke
H3rOTOBHTh aHAJOrHYHBIE MO oGbeMy. 3aBoJCKHe SMHKH HJH
H3rOTOBJICHHBIE CHJIAMH MacTepcKoli 1oJKHbl GbITh NpHcnocol-
JIeHbl JIIAl pasMellendst roJIOBOK pasiHYyHOro THNA, 4 HMEHHO!

|) oTBepcTHe AnSl H.-Y. TOJIOBKH YBEAHUMBAIOT 10 TAKHX
pasamepoB, 4To0bl B Hero BXOJAHJA CHApPYH rojoska 2A-11,
He menassch peGpamu audxpysopolep:kartens 3a ero Kpas;

2) H3roTOBJSIIOT CMEHHbIe WHTKH ¢ OTBEPCTHAMH MOJ LIH-
POKOMOJIOCHBIE H HH3KOYACTOTHBLIE rOJIOBKH PasJHYHLIX THIOB
H CPelcTBAMH HX KpelJeHHs;

3) B mepejueil cTeHKe sMKA 3aJeLIBAIOT YeTwpe GoaTa
AN MOCAEAYIOEro 3akpeneHHs Ha HHX CMEHHBIX UHTKOB
C BMOHTHPOBAHHBIMH B HHX TOJIOBKaMH;

4) BBICOKOUACTOTHBI PYNOp AEMOHTHPYIOT;

) Ha SHKAX YCTAHABJAMBAIOT OJHOTHIHEIE BRICOKOYACTOT-
Hble pynopbli, 00OpYJAOBaHHbIE CMEHHBIMH  [ePeXOIHbLIMH
MPHCMOCOGAEHHAMH IS MPHCOSAHHEHHA TOJOBOK BCEX Tpex
THIOB.

Takoe koMGHHHpOBaHHOe oopMJIEHHEe MO3BOJSET OAHOTHI-
Hbi® TFOJIOBKH CPaBHHBATbL B OJHHAKOBLIX aKYCTHYECKHX ycJo-
BHAX.

NPHNOHEHHA

. TepMHHbl, onpefencHHs, NOHATHS

1. TonoBka rpomKkoroBopHTes — CAMOCTOATENBHEI KOHCTPYKTHBHEL
IEMEHT TrpPOMKOrOBOPHTENs, mnpeAHasHaueHHWR Aas npeofpasoBanus
CHrHAMIOB 3BYKOBOH 4acTOTHl M3 3/eKTpHYecKofi (opME B aKyCTHYECKYID.
loaoska npamozo usayuenus wanyuaer 3pyKowle KoMeGauWs Henmocpel-
CTBEHHO B OKpykalouee npoctpancteo. Pynopwas apsosxka wsnydaer
3ByKOBHle KonieGanns wepes akycTHuecknifl Tpanciopmartop n pynop.

2. PaGounil ueHTP ronoBKM — TouKa, MeKallad B MJIOCKOCTH OCHOBA-
HHA KoHyca Anpy3opa Aas rooBOK NPAMOTO H3AYHEHHS WAH B MJIOCKOCTH
YCTeA PyNopa A48 PYNOPHEIX TOJNOBOK. ;

3. Pabouas ock romoskm — BooGpamaemas npAMas, nepneHiHKyAAp-
HAfl MJIOCKOCTH H3/JYYAlOUero OTBEPCTHA H NpPOXOAAWlasn uvepes paloumii
LEHTP FONOBKH.

PaGouast ock WwHPOKORONOCHOrO rPOMKOroBOpHTENA COBNAMAET ¢ pabo-
qefl ocplo ronoBkH, ecan ona ofua. Ilpn neyx u Gonee rooBKax paGoyas
OCh TAKME NepneHAHKYAAPHA NAOCKOCTH H3JYJYaMIHX OTBepcTHi roJoBOK,
HO MPOXOAHT Yepes UEeHTP CHMMETPHH, TO eCTh Yepea TOMKY, paBHOYAalel-
HYI0 OT pafiodHx LEeHTPOB FOJIOROK,

Jlas apyxnonocHeX rpoMKoroBopuTeaefi paGoyas OCk COBNAgdeT ¢ JH-
HHedl, npoxoaAumed Yyepes WeHTP CHMMETPHH BBICOKOYACTOTHBIX H3Ayuateaed,
NepreHaHKyAApHON MIOCKOCTH HX H3JYMAIOUWHX TNOBepXHOCTeR,
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4, Yacrota OCHOBHOTO (MEXAHM4ECKOro) Pe3OHAHCA TFOMOBKH — dac-
TOTa, HA KOTOPOIl MOAY/b MOMHOTO 3EKTPHYECKOro CONPOTHRISHHA rOA0BKH
HMeeT MepBulil MO 4ACTOTE OCHOBHOM MAKCHMYM.

5. HoMHHAABHOE CONPOTHEJICHHE POMKOTOBOPHTENA (FOJ0BKH) — BeJH-
yHHa AKTHBHOTO COMPOTHBJEHHSA, KOTOPLIM 3aMElUlaeTCi FPOMKOTOBOPHTENL
(rooBka) npH H3IMepeHHH S/eKTpHYECKOll MOLLHOCTH, notpeGaaemoil HM
OT HCTOMHHKA NuTanHd, B KauecTse HOMHHAJIBLHOMO COMPOTHB/ASHHA NPHHHA-
MAETCH HAHMEHBIISE 3HAYSHHE MOJYJIsA MOVIHOTO WIEKTPHHECKOFO CONPOTHE-
JieHHA FPOMKOrOBOpHTeNs (TOJIOBKH) B AHAMA30HE 4ACTOT BHIEC HACTOTH
OCHOBHOTO pe3oHaHca.

6. YacToTHAN XAPaKTePHCTHKA rPOMKOTOBOpHTENs (roaoBkM) — mpei-
cTARMeHHAS B BHIe rpafHKa 4acTOTHAA 3aBHCHMOCTb 3BYKOBOTO AABACHHA,
KOTOpOE TPOMEOTOBOPHTENL (ronoBka) cosjaeT B YCAOBHAX cBOGOLHOTO
noasi NpH NOABEAeHHH CHHYCOHAAABHOIO S/MEKTPHMECKOrO CHIHAJAA C HEH3-
MEHHBIM [0 4ACTOTE HaNpAMeHHeM.

7. HomunaabHBil (BOCMPOH3BOAMMBIH) AHANA30H YACTOT rPOMKOrOBO-
puTean (roJoBKH) — JHaNason HacToT, KoTOpHil MOKeT s(xpeKTHBHO BOC-
NPOH3BOIHTECA TPOMKOrOBOPHTEIEM (ronoekofi).

[pannusl HOMHMHANBHOrO AHANA30HA ONPEAE/ATCA KaK dacTOTH,
B npejenax KOTOPHIX H3uepeiias Ha paGouell ocH 4acToTHas XapakTepwc-
THKa HmeeT cnaf He Godee 10 d6 OTHOCHTEBHO CPEAHErO 3HANEHHA B Tofl
oKTaBHOl MOMOCE, B KOTOPONl CPeAHAR UYBCTBHTEALHOCTh MAKCHMAJALHA.

[Mukn # npoBadl B 4acToTHON XapaKTEPHCTHKE, [IHPHHA KOTOPHIX
y ocHOBaHHs He GOnge !/; OKTABH, He Y4HTHBAIOTCA.

[last rOMIOBOK MPAMOTO H3JydeHHs B KauecTse Hiukueli rpaHiibl HOMH-
HaJbHOrO AMANA30HA YACTOT MPHHHMAETCA HacToTa OCHOBHOrO Pe30HAHCA.

8. HopMupoBaHHBIA PAA 4ACTOT — HAaCTOTHl WM CPeflie HacToTH noaoc
[UYMOBOTO CHTHANA, MPHHATHE B KAUeCTBe o6AsaTenbHelX A4 paspaboTun-
KOB HM3MepHTedbHofl annapatypel H AR HenuTaTenell rpoMKoroBopHTeed,
ABRMSAIOUMECS ONOPHEIMH TOYKAMH CALIMINMOTO CMIEKTPA 3BYKOBEIX HACTOT.
Hopuupopannsifl pan COCTABAMOT CAELYIOUHE HACTOTHL: 16; 20; 25; 31,5
40; 50; 63; 80; 100; 125; 160; 200; 250; 315; 400; 500; 630; 800; 1000;
1250; 1600; 2000; 2500; 3150; 4000; 5000; 6300; 8000; 10 000; 12 500;

16 000; 20 000 24.

9. Cpeamee CTAHAAPTHOE 3BYKOBOE AABACHHE — CpPEHEKBaipaTHuHOE
u3 sHayennil 3BYKOBOro JaB/edHs, PA3BHBAEMOrO IPOMKOrOBOpHTE/EM
(ronoekoil) Ha paGouell ocH Ha paccTosinHH | M oT pabouero ueHTpa MpH
snekTprueckoli momuoctd 0,16m, Ha Tex H3 4acToT (HAH B TeX H3 mojaoc
O CpeNHHMH YACTOTaMH) HOPMHPOBAHHOTO PANA, KOTOHIE BXOAAT B HOME-
panpHBil OHAMASOH HacToT Hamepsemoro o6BEKTa.

10. JaeKTPHYECKAN MOUWHOCTH TPOMKOrOBOPHTEAR (FONOBKH) — Moul-
HOCTb, PACCEHBAGMAA HA AKTHBHOM COMPOTHBJICHHH, PABHOM MO BEAHUHHE
HOMWHAJBLHOMY CONMpPOTHBJEHHIO IMOJIOBKH, H HANPSUKEHHH, PaBHOM Hanpa-
MeHHIO_Ha 3aKHMAX TPOMKOTOBOPHTEAR (FOAIOBKH). ;
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DNeKTPHYECKAA MONMHOCTD MOMET GHITh BHIYHC/AEHA MO HOMHHAMBLHOMY
COMPOTHB/IEHAIO rPOMKOTOBOPHTEIA (FOJOBKH) M  CpelHeKBAAPATHUHOMY
SHAYCHHIO HAMPAMEHHA Ha 3aMHMAaXx.

11. HomuHaAbHAH MOWHOCTL TFPOMKOrOBOPHTENR (FOAOBKH) — 3JeK-
TPHYECKas MOULHOCTL, NMPH KoTopoill“ofecnedwena ero AMHTeNsHad pabota
(ie3 MEXAHHYECKHX HJH 3/1eKTPHYECKHX NMOBPEXKACHHA W NPH KOTOpoil oGumui
KO(pHILHEHT HedHHeliNMX HeKaKennd (1M HX oGWMil ypoBeHb) He mpe-

" BOCXOIHT 3HaueHHH, AOMyCKaeMBIX TeXHHYeCKHMH ycaoBuamu (TY) niau

APYTrHMH HOPMATHBHBIMHA AOKYMEHTAMH.

12. MaxkcHMANbLHAA MOUWHOCTL TPOMKOTOBOPHTEAS (FONOBKM) — sJek-
TPHYECKad MOULHOCTh, YKashlBaemad B ero (ee) macmopre.

MakcHManbHas MOUWLHOCTE — HaWGOABIIAA HeHCKaMKeHHas MOIMHOCTE
YCHAHTEAS, NPpH NHTAHHH OT KOTOPOrO rPOMKOrOBOPHTENL (FOVIOBKA) MOMET
AaHTebHOE BpeMA pafoTaTe Ha ofHYHOM MPOrpaMMHOM MaTepHane Oes
MEXAHHYECKHX HAH SJeKTPHYECKHX IIDBP'E}I{,EI.EHHH.

13. Cpeanas aKycTHYecKas MOUHOCTH IFPOMKOFOBODHTEAR (ronoskn) —
cpeanee apHpumerHyeckoe H3 3uauendfl Hadyuaemoll akyctHueckofl Moum-
HOCTH B TeX H3 OoJaoC Co C:pEAI!HMH HACTOTAMH HOPMHPOBAHHOMO paga,
KOTOpPLIE BXOIAT B HOMHHANbHBIH JAHANMA30H YacToT: rPOMEONOBOPHTENA
(ronoBKH). AKYCTHYECKHE MOIIHOCTH BO BCEX NMOIOCAX JOJMHEL COOTBET-
CTBOBATE ONHHAKOBEIM SJEKTPHYCCHKHM MOULHOCTAM.

14. Homunaabubili KosduumenT noaesnoro aefcTBHS rPOMKOrOBOPH-
Teas (roAoBKH) — OTHOIEHHe H3Ty4aemoll HM (el0) aKycTHUecKoll MolHOCTH
K mofBefeHHol sJeKTpHuecKoll MOULIHOCTH B 3afanHofd MOMOCE YacTOT.

15. Cpeannii HoMHHAALHBIH KostduunenT nosesnoro feficTeus rpoMKo-
roBOPHTEAN(FONOBKH) — cpenuee apHpMeTHYecKoe B3 SHaYeHH HOMHHAME-
HOTO K.M.J. HA TeX W3 MOJOC CO CPeIHHMH HacTOTAMH HOPMHPOBAHHOIO
pAfa, KoTOpHe BXOJAT B ero (ee) HOMHHAALHEIA AHANASOH 9acToT.

16. Ofwuit kospuumenT HenmneAHWX HCKameHHN — BHpamenHbil
B MPOLEHTAX KBaJDATHH KOpeHb H3 OTHOWEHHA aKyCTHYeCKofi MOUHOCTH
CO3/aBAEMOTr0 IPOMKOrOBOpHTENeM (roJoBKofi) MPoAyKTa HelHHeHEIX HCKa-
#Hennii npu nannofl sJeKTpHYecKofl MOUHOCTH K cpemmefi aKyCTHUeCKoH
MOUIHOCTH, pasBHBaemofi rpomKorosopuTenem (rodoBkofl) mpH Toff e
SMEKTPHYECKOR MOUWHOCTH,

17. OGwui yposerHe HeaHHeHHBIX HeKamenn#i — ofumui KosthHuent
HelHHeHHEIX HCKamennil, Belpamennnfll B Jeuubenax.

18. Okrasa — HHTepBaa, oTAenAWUHA OJHY YACTOTY OT BABOE Go/ib-
wef (Hau BABoe menswed) apyrofi wactote. YactoTH, sanonnfiomue sToT
uHTEpBan, ofpasyloT CneKTp wacToT mwHpHHOM B OoAHy oKTaBy,

OktaBa spAAeTcA ocHOBHOM NpHAATON B MY3bIKE CTYNEHLID HIMEeHeHHA
BEICOTH TOHA. Bce cammumble yactoTsl oXBaThIBAIOT AHANA30H MPHGAHINH-
TeJIbHO B JeCATE OKTaB.

Hapsaay c okraBuoii nosocoll B H3MepeHHAX MHPOKD HCTIOAB3YIOTCA
1/,-OKTABHBIE MOJIOCH, HAH TepLmOIOCH.
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19. Cpennee apudmernyeckoe 3naueHue — YACTHOE OT JeNeHHA CYMME!
cnaraeMblXx BefHYHH HA HX KOJHYECTBO.

20. Cpeanee reoMeTpHYECKOE 3HAuEHMe — KOPEHb KBaapaTHHM U3 npo-
H3BEIEHHA BCEX BENHUHH, JNA KOTOPHIX HAXOAMTCA CPELHAA reoMeTpHue
CKaf BelHuMHA,

21. CpeamekBajpaTHuHOE 3HAYEHMEe HANpsKeHHa (TOKa) — 3Haue-
HHE MOCTOAHHOTO TOKA, BRASNSIOUIEro B MPOBOJHHKE TAKOE e KOJHHUECTBO
TENoTE, 4TO H NepemenHblil TOK (33 OAHO H TO e Bpems). Cpe,u.nexuamia-
THYHOE 3HAYEHHE YaCTO MPHHATO HaswBaTh 3G e K TH B H B M 3HAYE-
HHeM HanpsKenus .(toka). [IAs CHHYCOMAAJBHOTO MepeMeHHOro TOKa
CpefHeKBAAPATHUHOE 3HAYEHHE HanpsxeHna (ToKa) B ]r"ﬂ = |,4]1 pa3
MeHBIIE AMMAHTYAHOro (MakcumansHoro). [Mpoctefimmm npuGopom and
H3MEpeHHA CpefHeKBalpaTHYHLIX 3HaYeHHli ABAAeTCA tenaosofl npuGop,
B KOTOPOM MOBOPOT CTPE/KH BHI3HBAETCH YAMHHEHHEM HHTH, KOTOpas Harpe-
BACTCH NpOXONAWIHM qeped Hee TOKOM.

22, [Mporpammuwmii maTepHas — 3anwcannuft Ha moGoll HocHTENb
(hotorpaduueckan HAK MarnuTHAA POHOrpaMMa, rPAMNIACTHHKE) HIAH NPH-
HATHI MAKpODOHOM TPaKTA 3BYKOYCHJIEHHA 3BYKOBOH CHrHan HaTypaib-
HEIX HCTOWHHKOB 3BYdaHHsi. XapakTepH3ayer pealsHue YCA0BHSA pafoTHl
[POMKOrOBOPHTEIA B OT/HYHE OT PEXMHMA HCNEITATeNLHOTO, MPH KOTOPOM
K HeMy NMOABOAMTCA CHHYycOHAanbumil Wan wymosod (cu. [puaoierie IV)
CHrHanm.

93, Meunfen — OTHOCHTENLHAA JOrapHhMHUECKAR eHHHIA, NPHHATAA
ANA OUSHKM ypoBHeil 3/eKTPHUECKHX CHPHAJOB, OTOGPAMKAIOUHX aKYCTHYE:
cKHe npoiecchl W OCHOBHEIE AKYCTHUECKHE BEeTHHHHE — HHTEHCHBHOCTD
3BYKa, 3BYKOBOE JaBieHHe H MAOTHOCTH apyKopofl sneprin. Pasna jora-
pHdMY COOTHOMIEHHA HCKOMBIX BEJIHUHH, YMHOMEHHOMY ia KoaqepHILHEHT
10 — 147 MOUHOCTH, HHTEHCHBHOCTH W MJOTHOCTH WAH 20 — Ana Hanps-
HMeHHA, TOKa W JaBJeHud.

Mo MeKAYHAPOAHEIM COMAIIEHHAM B KAYECTRE HYJCBbIX yposneli npu-
HATOL

a) MHTeHCHBHOCTH 3ByKa [y = 10712 am/s?;

6) apykomoe aasienne py = 2 - 107 u/u¥

B) MAOTHOCTb 3BYKOBO SHEPriH & = 3 - 107° o/ m?;

r) sAekTpuueckan MomHocTs Py, = 1072 em = 1 mam, ut0o npH cTaH-
naprioM conporusaennd Z = 600 om onpenenser Uy=0T5 8 0 [h=
= 1,29 ma.

Mamepsiempie B feunbenax BeHUMHB HA3BIBAOTCA
W BRMHCAAIOTCA no dopuyaaM:

YpOBHAMH

|
) ypoBeHb HHTEHCHBHOCTH 3BYKa N=10 lgﬁﬂﬁ:

6) ypoBeHb 3BYKOBOIO JlaB/ieHHd N=2Ig Ipﬂnﬂﬁ:
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B) YPOBEHB MIOTHOCTH 3BYKOBOR sHepriun N = 10 lga—t- as;
0

il

r) YpoBeHs saekTpuyeckod mowmoctn N = 10 Ig j,—9~ a6,

A) yposens manpssenns N = 20 Ig EL:- a6,

: 0
€) yposens Tokos N = 20 Ig - gg.
kg
3amerum, uto HYJIEBue ypoBuu [y, py | g, Onpejefientl NOPOroM YyBCTBH-
TEJABHOCTH HEJOBEYECKOTO ¥Xa H HasulBawTCA CTAHAAPTHLIM noporoM cakl-
whmocTh. B akyctike Betpeyaiores Cllle ABe efHHHUL — (on H con,
PoH — eHHHLA H3MepenHs YPOBHA rPOMKOCTH, COBnagamwWan ¢ yHc-

oM feunbet, HaMepAOmHy ypos
EHb 3BYKOBOMO NaBJCHH -
KOPO STANOHHOIO TOHA; : i

:':ﬁr:nm-:a ;auepeuaﬁ COCTOHT B TOM, 4TO CyOBEKTHBHO CpaBHHBAIOTCA

PACMBIH 3BYK C 3TA70HHLIM, YPOBeHb MocAelHero HaGmoaaTens Mensier
A0 TeX nop, moka ofa 3syka — H3MepAEMBI H 9TANOHHHA — e GyayT
Ka3aThCA PABHOTPOMKHMH,

6[’1::- MEKIYHAPOAHOMY COMIALIEHHIO B KayecTme 3Tal0HHOTO 3ByKa
BEIOpaH cHHYyConanbHull ToH yacToTofl 1000 2y, NPHXOAAWHA npAMO K Ha-
6AI0AaTeNio B BHIE nJocKof BOJIHEL,

Ipaktika mokasana, uto Hapaly € ypoBHeM IPOMKOCTH KelaTedbHo
YCTAHOBHTL H TaKOe H3MepeHHe TPOMKOCTH, KOTOpOe COOTBETCTBOBAaMO G
CMOCOGHOCTH CAYXa ONpeleNiaTs COOTHOWeHHe rpoMKOCTell  pasanuymmx
3BYKOB HAH wymoe. Buio sameveno, yto aoBoabio ¥BepeHHO HaGaogatesnn
OUEHHBAOT HIMEHeHHe FPOMKOCTH BABOE

KOTZla YDOBEHL IPOMK -
=iy - yp POMKOCTH Meln

Cox — enunmua HIMEPEHHA IPOMKOCTH; rPOMKOCTE B | con Hmeer 3BYK
C ypoBtHem rpomkocti 40 ghon. Benmyuna FPOMKOCTH oOnpefedferca Kak
Gyukuna yposus FPOMKOCTH no opmyJe;

L — 40

—

S=2 1 o

24, Cuerema eauuny CH — NPHHATAR MO MEMAYHAPOAHHM corjame-
HHAM CHCTEMa H3Mmepeduil Bcex (mauyeckux BEJAHYHH, B OCHOBE KoTopofi
AGIKHT METP, KHAOPaMM H CeKYHAa, BMECTO paHee NPHHATOM chetems CIC—
CanTHMETp, rpamu, cekyuga. Hume B tada. [—] NPHBEAEHE HAHMEHOBAHHA
ycaoiibie 0G03HAYEHHA HEKOTOPLIX BeAHuHH B cHcTeme CH o cooTBeTCTRYI0-
uLee aHadende HX B cucreme CIC, e
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Ta6aumna I—=I

Cuctema egunmy CH

Coxkpamentoe | Comgep&HT eIHHHL
Haruenon . """ | Eaunnua wamepena oﬁoﬁmqmmc cucTemsl CI'C
YHHB
M 10* em (CaHTH-
Lnuna MeTp EMETP] :I
MM
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HuayKTHBHOCTE regp} i 0 e
MarunTHEA NOTOK pebep e ]
- b raycc
MaruuTnas uwEAyK- | pefep Ha KBajpart- ab/m 104 e¢ (ray
LHs HElT MeTp : 0. 108
HanpssensocTb Mar-| — amnep Ha MeTp afa piter
HHTHOTO NOJA g e
Ceetorofi moTOK mi?;::m o 7
SlpkocThb i =
OgB'EI.IJ.EHHOCTB JIOKC
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¥
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Il. Mepesodbl B NpOUEHTH Hayewuh K. m. A.

H YDOBHA HENHHBHHbIX HCHAMEHHH,

BbIpaMeHHbIX B HeuuGenax

Tatnuaua II—I

SR K HIHEeHT M "Ing;h“ Kosdwbuunenr
imm!; K. :;,‘-’ﬂ !:gme#}l;x H};ETGHIIG.H‘ Knag % HEAR e b x
HEX HCKa- HCKameHuM, % | Hwx Heka- HCKaMenuil, %
wenult, J6 wennh, 00

0 100,00 100,00 —20 1,000 10,000
= | 79,43 89,13 —21 0,794 Bol3
—2 63,10 79,43 —22 0,631 7,943
—3 50,12 70,79 —23 0,501 7,079
— 39,81 63,10 —24 0,398 6,310
—5 31,62 56,23 —25 0,316 5,623
—6 25,12 50,12 —326 0,251 5,012
—7 19,95 44,67 —27 0,200 4,467
—8 15,85 39,81 —28 0,159 3,981
—0 12,59 35,48 —29 0,126 3,548
—I10 10,00 31,62 —30 0,100 3,162
—I11 7,94 28,18 —31 0,079 2,818
—1 6,31 25,12 —32 0,063 2,512
—13 5,01 22,39 —33 0,050 2,239
—14 3,98 19,95 —34 0,040 1,995
—15 3,16 17,78 —35 0,031 1,778
—16 2,51 15,85 —36 0,025 1,585
—17 2,00 14,13 —37 0,020 1,413
—I18 1,58 12,59 —38 0,016 1,259
—19 1,25 11,22 —39 0,013 1,122
—20 1,00 10,00 —40 0,010 1,000

Il MocToAnHbIE MaruKTLI

IMosraenne CnenHaTsHEX CMaasos, ofJanaiouinx BLICOKHMH MATHHT-

HEIMH CBOFICTBAMH, MO3BOMHAD peajH30BATH

PAN MPeHMYILIECTE, BOIHHKAID-

WHX MPH 3aMeHe B rPOMKOTOBOPHTENSIX SMeKTpHYECKOro BO3GYHKIEHHA mo-
CTOAHHBIMH MarHHTaMH.

OcHoBHbIE H3 HHX: YBeTHUGHHE HANEKHOCTH Beeli KOHCTPYKUHH, YMeHb-
[UEHHE BeCa MarHHTHOR UenH; yayulmieHHe TenJoBOTO pexHMa; ofJeryense
W YACILeBJIentie CTOHMOCTH BCEro KOMIVIEKTA ANMapaTyphl H MOHTAXKHBIX

paGor.

Ha PA3THYHMX COPTOB CNEeUuHANBHEX MATHHTHBIX CMIaBoR BHAwa e
CaMoe UIHpoKoe NpHMEHCHHE 014 H3TOTORMEHHA MOCTORA HHEX MATHHTOR noay-
ana cnnas OH0-4 (panee on wasmsanca AJTHH nan AHM).

239



Cnaas IOHI-4 Asnserca cninapoM Mene3a, HHKeNA, MeiH H AMIOMHHHA
¢ HeGoMbllHM MpolleHToM ApYrixX npHueceii. CeoficTea cniaBa 3aBHCAT raap-
HHM 0GpasoM OT MPOUEHTHOrO COAEpMKaHHWA HHKena W amomunuA. OmHako
NPHMECH APYTHX 3JeMEHTOB TaK#e BAMAIT Ha ceolficTea cnnasa. Hanpuuep,
Melb YAyullaeT KayecTBO cnaaBa, a yraepof — yxyawaer. B cnnase
IOH]I-4 copepxurten 25% nnkensn, 15,5% amomunns u 4% wmemu, ocraie-
HOfl COCTaB — eNeso,

KauecTBo MAarHHMTHOrO MaTepHala xapakTepHayercd BeianuuHofi kosp-
UMTHBHOA cHaw H. W ocraTounoil muaykumn B, ssamiompxcs kpafiHuMu

TOYKAMH KPHBOH pasMarHMYHMBaHHA, W Mar-
8 884" HHTHOR 3Heprued, TO ecTb NpoH3IBEAEHHEM
B BxH (puc. II—1).
h 3 KpHpaa pasmarHuyHBanHa  ABIAETCA
4 By 14 ofmefi XapaKTePHCTHKOH MarHHTHOrO Mmare-
puasa. Ona HeoGxoaHMa TaKkKe AMA pa-
cyera maruuTHofl wenu. Yem ayuwe mare-
pHal OOCTOAHHOrO MardWTa, Gofbille 3HA-
wenne H, u By, Tem Kpupas Gonee BHINYK-
Puc. 1l1—1. Kpupas pas- ... Bawuoe snauenne Hweer penuHHA
MATHHYABAHNS H MArEHTHON warniTHOfl sueprun (BX H), nokaswmpaio-

1
|5
Ag Auare

SHEpriu:
By — OCTATOYHAR  HHIYKUHH, wan hperTHBHOCTL MATHHTHOI'O MaTepHana.
H ¢ — KOYPURTHBHAA CHAH; rHHYHBAHHA HMEET TOUK
PE patouan Towks; o — = KpHupaa pasma a ¥

MAKCHMYMa, COOTBETCTBYIOILYIO HAHAYUIeMY
HCMONL30OBAHHID MarHuTa, 3Hauenuda Hp o
B onpefeafiioT paGouyi0 TOMKY Ha KpHBOM
paaMariMyHBanis A NPABHABHO PAaccuNTantoll MArHWTHOM CHCTeMBI.

Kpome KpHBOii pasmarHigHBaHHs BaXKHOE 3HAUEHHE JNA XapaKTepHe-
THKH MATHHTHHIX MaTepHaloB HMelT cieaywmue (aKkTOpH: 3aBHCHMOCTB
HX CBOMCTE OT H3MeHeHHil TemnepaTyphl OKpYKaloulell Cpeasl; CTPYKTypHoe
crapenie — H3MeHeHHe CTPYKTYpHl MaTepHata OT BPEMEHH, NpHBOAALLEe
K H3MEHEHHAM €ro MarHWTHLIX CBOMICTB; MarHHTHOS CTapeHHe — HIMeHeHHe
cpoficTs MOA AeficTBHeM yAapoB, TOA4KOB, BHOpauMil W T. M.

Cnnas IOH/1-4 oreeyaet pcem sTHM TpeGoBaHHAM, OCTaBafACh OTHOCH-
TeabHo AeiesuM. OfHAKO €ro CyuleCTBEHHHIM HEJOCTATKOM fABJAETCA He-
Gonbliad BeqHUHHA MACHHTHON SHEPrHH, YTO NMPHBOJHT K HeOOXOAMMOCTH
ANA TONYMeHHA HYKHON BeqHuMHBl MArHHTHOM HHAYKUHMH B BO3NYUIHBIX
$a30pax roMOBOK KHHOTEaTPadbHLIX TPOMKOrOBOPHTEEH HCMOJIL3OBATH
KpynHoraGapHTHEE MarduTel Becom fo 6 k2. Ilpu 3TOM KavecTso cm.iaBa
TAKHX MArHHTOB YXY[iIaeTcs, BHpacTaloT raGapuTtsl u Bec ronosok. Ocsoe-
Hie MpOMBIIIEHHOCTEIO KoGanbTooro MarwutHoro cnaasa IOHIK-24
(panee nasmeasmeroci AHKO-4), nossoanno pewsTs sajauy mepesoja
BLICOKOYACTOTHEIX MJIOBOK HA MATHHTHLE 1enH ¢ MOCTOAHHBIME MArHHTAMH,
a TaloHe OKA3a/I0Ch TeXHWHYECKH uesecoolpa3HbiM H 3KOHOMHYECKH jomyc-
THMBIM MPHMEHHTE STOT CIJIAB W B LEJOM PAje APYriX THNOB KHHOTEATpadb

Gouas TouKa nocae  pasfopa
MArnHTHOR wenw
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HEX rojoBok. B cocras cnaasa IOHIIK-24 exogar kpome wenesa 24%
KoGaabta, 14% uukens, 9% amomunun, 4% memu u 0,3% TuTana.

Maruutian sueprun storo cniaea & cpasHenns ¢ IOHI-4 npHMepHo
B 3,5 pasa Gonswe. M3 auarpammsl puc. 111—2 suguo, uto npu paBHbX Mar-
HHTHBIX SHepruAx ofbem MaruuTa U3 cnaasa IOH[K-24 B yernipe pasa
MeHbllle, 4eM AN marnuTa u3 cnaaea IOH/I-4. B nocneguee Bpema B npona-
BOACTBEHHOM OCBOGHHH HAXOJATCA elle JBa BHAa cnaasos — IOHK-25
u OHIOK-25BA, maruntian sHeprus Kotophx B 5,2 pasa BBIUE Cn/aaBa
IOH/I-4 u noutn B aBa pasa puiwe, wem y IOHK-24. [pumenenue stux
CNAasos eule GoMblIe NO3BONHT COKPATHTD BEC M ralapHTLl ro/0BOK,

Paccuotpennsie KpaTkHe CBEIEHHA OTHOCHANCH K JHTHIM MarHuTam,
TO €CTb K OT/IHBaeMbIM B 3a]aHHYI0 dopMy (KOAbUO, KEPH) H3 pacniasJes-
HOTO B CEeUHANBHEIX SMEKTPHYCCKHX HHAYKUHOHHBIX Neyax WCXOLHEro Mare-
pHana H 106aBoK K Hemy. XapaktepHoil 0COBGEHHOCTEIO KoGadbTOBHX ChJa-
BOB ABJIAETCA TeXHOJIOrHYECKas OCOOEHHOCTh HX MPOH3BOACTBA, NMPH KOTO-
Pﬂﬁ OCTEIBAHHE COaBa JoJIHHO MPOHCXONHTE B MACHHTHOM MOJAE C U bIO
NOAYYEHHA TaK Ha3blBaeMoil AHHIOTPONHOM CTPYKTYPHI, TO €CTh MaKCHMYMa
MAarHHTHBIX CBOICTB TONBKD B OJHOM onpejeieHHOM HanmpasJeHHH,

Bricokan CTOMMOCTE KoGa/ibTa H CAOHHOCTb TEXHOAOTHH H3TOTORICHHA
JIHTERX MArHiTOB JefaloT MardiHTh JAOpOrHMH,

Bosunkana sajaua noAyuHTe MarHHTHH MarepHan ¢ Goyiee BHICOKO,
em y IOHII-4, marnuthoii shepruell, no Gonee jewepmili B cpasmenum
¢ IOHIK-24. Takoe pewense Guiio Halifeno npu paspaGoTKe MarHHTOB,
MPECCOBAHHEIX H3 CMECH MOPOIWIKA OKHCJOB #ele3a ¢ OKHCAamH Gapua
(BaOgFe,0;). INpeccosannsie depputo-Gapuessie maranty 26A u 3BA no
CTOHMOCTH OKasaiuce GiuskumH K cnaaey IOH/I-4, a no sennudne mar-
HHTHOH SHEPIrHH MEepBEIA — HeCKONLKO M BTOPOfl — B Ba ¢ JHIHAM pasa
NpeBOCXOAAWHMH STOT CnJIas,

TexuonorHyeckH H3roToBJEHHE HX OKa3aioch TaKHe npoule, TaK Kak
CBOAHJIOCH K MPECCOBAHHIO HA MOLIHOM MPeCcce CMECH NOPOWKOB B CHEUHANb-
Hofl npecc-dopume, ABAAOmefics OAHOBpPeMeHHO sJeKTpomariuToM. [lpm
STOM MArHHTHL MOAYYAIOT B KOHLE H3rOTOBJEHHS AHHW3OTPONMHBEE CBOfCTBA
nofoGHo KoOaAbTOBEIM CHIABAM.

B oraHuHe OT AHTEIX NpeccoBanHble MATHHTH HMEIOTCH TOMLKO KoJblle-
BOTO THNA, MPHYEM XADAKTEPHRIM /A HHX ABAACTCA Majdas BHICOTA MpH
OTHOCHTE/ILHO GOMbIIOM AHaMeTpe. 310 cBs3aHo ¢ xapaKTepoM HX KPHBOf
PasMarHHiHBAHHA, HMeOWed OTHOCHTENEHO HeGOMLWYIO BeAHIHHY B,
u oueHb Goabwyio Bennunny M

K coixanenHio, npakTH4ecKOro npHMeHeHHA MarHHTH BTOpPOro THOA
(3BA) He HamiH, TaK Kak OHH OYEHBb KPHTHYHE K MHHYCOBRIM TeMmepary-
pam. MaranTel 2BA wHpoKo npHMeHsIOTCA B paAHOBeWlATebHELX rofoBKax
W ronoskax 4A-28 u 4/1-28 qna kuHoTeaTpaabHO annaparyphi.

CpaBHHTeNbHbIE JaHHLE MOEPeUHCAEHHBIX MArHHTOB XOpOWO BHIHH
u3 Kpuemx pue. [I1—2.

9 rpomxorosopitenn 241



JA8 MAETHHTHEIX CHCTEM C MOCTOAHHEIMH MarHHTAMH CYMECTBEHHO BAMK-
HBIM ABAATCA HeWsMeHHocTs GopMul MarnuTHofl uenu.

Ecnn mardur # uens paccuMTaHsl NPaBHABHO, TO BCAKOS H3MEHeHHe
MArHATHOR UenH YXYAaeT HCNONbL30OBAHHE MATHHTA, TO ECTh NMpHBOOHT
K najesdio HHAYKUME B 3a30pe MArHHTHOM CHCTEMH rpOMKOroBOpHTENS,

B wactHOCTH, mpH CHATHH BepxHero (laHua (HanpHMep, AAA YHCTKH
3a30pa) HHAYKUHA B 3a3ope nocde mocaenywomefl clopku ynager Ha 25—
30%. MpexuAA BeAHYHHA HHAYKIAH MOXeT GLITh NOMYYLHA TONLKO NOCAe 10-
MOJHHTENLHOTO HaMaruHunBaniA coGpannol marnvTHON cuctemul [MpHunny

YMEHbIIEHHS HHAYKLHH HeTPYAHO Mo-

- HATE M3 puec. I11—1.
Kpowyemas  cmom (0% Cr) ki Yo I I

e —_— Cofpannas MarHHTHAA CHCTeMa
& 4 =4 HMEET BO3NYIMHWI 3a3op onpenenen-
! O HHAK-28 8,854 HOfl BENHYHMHH, COOTBETCTBYIOWIHI
ol 1A% 1"\‘--..\_ HAWTYYUIEMY HCTIOVIBSOBAHHIO MArHH-
BEE = Y ERD a. [1pn 9ToM HHAYKUHA B HefiTpanb-
1 8 7T 7 HOM CedeHHH MarwuTa Gyfmer cooT-

- | 174 BETCTBOBATh HHAYKIHH TOYKH MaKCH-
myma 1 # J' ua cooTBeTCTRYIOMIHX

E?'L?ffw :m [.w - a:ﬂ Jjrgidz , KDHBHX.
Ju (&rt)- 65w’ Takas cucrema mno cymectsy
Puc. 111—2. XapaKtepHCTHKH Co- npeacrasnger cobofi nocToAunEf Mar-
BPEMEHHHX OTEYeCcTBeHHHX Mare-  HHT, NOJIOCAMH KOTOpOro ABAAIOTCA
pHANOE NOCTOSHHWX MArHUTOB:  KEPH H CTEHKH OTBEPCTHA B BepXHEM
il T:ﬁaﬁamyg R ’E’E'E ;}l;l#d_fifl"fﬂ dwmanue cwerems.  Haxopsmuiica
okcHapo-Gapressiflt  nopomkossfl ZEA; MERY HHMH 3a30p onpeleafer BeJH-
4 — cnaan IOHIK-Z5 (nepenexTiBnbf)  guyy  pagMarHAYHBAIOWErO NOAA MO~
NIOCOB H.I =H_.

[pn yaanennn sepxuero uianila MPOHCXOLHT Pe3Koe H3IMEHEHHE BejH-
9HHB BOAYIIHONG 3a30pa, BHI3WBAWEE YReNHYEHHE pPa3MarHHYHBAIOMIEro
nona nomwocoR Hy. Benencrsde storo ynafger BeAHuHHA HWHAYKOHE By,
pa6ogan TOuKA mepeMecTHTCA B TOUKY & Ha KpHBOH, yMEHBIIHTCA SHeprus
MATHHTA.

Tax xak stor mpouecc neoGparTdM, TO NMPH BHOBbL HAJETOM BepXHeM
(aanue npexane YeA0BHA MOTYT GHTH MONYYEHH TOABKO NPH BOCMOAHEHHH
yTpadensofi MarHHTHOR SHEPrHM; STO H MPOHCXOAHT NPH MOBTOPHOM HaMar-
HHYHBAHHH CHCTEMEL,

Hamarnnunpaiomee yerpoficteo npeacrasaser cofofl kaTymky ¢ pasom-
KHYTEIM HeJle30M, MEXKAY moaiocaMmu Kotopoll BCTaRNfercd HamarHHuHpae-
mad cucrema. Pacver Takoro yctpoficTBa oTHocHTeNsHO npoct. OcrosHoe
SaTpyAHeHHEe NPH BEINOJHEHHH HAMarHHYHBaOWEeR KAaTYIKH — ReolXoan-
MOCTb HMETH MOWLHEI HCTOYHHK NOCTOAHHOMO TOKA AJA e NHTaHud.

IV, IymoBbie H3MBPHTENbHbIE CHIHAMI

NautensHoe BpeMA B TeXHHKe 3JeKTPOAKYCTHYECKHX H3mepenHil Ges-
pasjenbHO FOCHOACTBOBAA OAHH BHJ H3IMEPHTEJLHOMO CHrHala — CHHYCO-

" pnanpEEfl, WM, KAK €ro He COBCEM TOUHO HASHLIBAIOT, TOHAMBHEIL

Mpn HCNEITAHHAX TPOMKOroBOpHTENell B YCJOBHAX HeorpanHdeHHol
cpeis Ha OTKPHITOM BOSJYXe HJH B 3ariylleHHOfl KaMepe WHPOKO H Teneps
npHMeHAeTCA CHHYycOHanbHE cHruan. OjHaKo, eciii NoJyyeHHse JaHHble
XOpOUIO XAPaKTepPH3OBANH PaoTy rPOMKOTOBOPHTENA HA OTKPHITOM mpo-
CTPaHCTBE, TO A7 OLEHKH ero paGoThl B 3aKPHTOM NOMELLEHHH NOAYYEHHbIE
HAAHHEE OKA3LBANNCE HENOCTATOYHBIMH,

Uenuit pag namepenndi, pesyasTatoM KOTOPHX ABHAOCH OH nonyyenue
uennofi HHHOPMAUHH 0 BaMHefIHX KavyecTBeHHHMX MOKasaTeAX rpoMKo-
FOBOPHTEAA WM €ro roNOBKH (aKYCTHYECKad MOMLHOCTB), MPH HCMONB30BaA-
HHA CHHYCOHAAJBLHOTO CHrHAaja BOOOWLE HEBO3MOMCHBI HIAH 3Ke H3MEepHTeb-
Has npoueaypa ¢ nocaenyiowedl ofpaGoTroli pe3ynbTaTOB MPH STOM CTOL
FPOMO3RH, 4TO MPAKTHYECKOro MpHMeHeHHA HANTH He MOrAH (HanmpHmep,
onpefeneHHe K.n.jA.).

Buxon Ha nonomedHa Owa Hafiien nyTem npHMeHeHHS WYMOBOrO CHr-
HaJa, HIH, KAK ero 4acTo HasWBalOT, CHrHANA CIJOWHOrO CNeKTpa, B Kaye-
CTBE H3IMEPHTENLHOrO CHrHala H pa3paloTKH COOTBETCTBYIOULHX METONHK
HaMepenns Magyyaemofl aKycTHYeCKOR MOWHOCTH, K., H HelHHeRHLX
HCKameHui.

OcCHOBHEIM THMOM CHrHANA COMOMIHOTO CNEKTpa ABIAETCA TaK Hash-
paemufi Gen s @i wys Bua cirnana mpegctamnen Ha pHe. 6.

Beast wiym npencrapnser cofofl CAOKHHEA 3BYK, CNEKTP KOTOpOro
OKa3uBaeTcA HenpepweHofl W ogHoobpasunofi yHKuHed 4acTOTH B JocCTa-
TOUHO IIHpOKOM auanasone. Bonee crporad opMy/IHpOBKA raacHrt, 410
Genpiil [myM eCTe CTALHOHAPHEIA BepORTHOCTHRIA NMpOUSCE ¢ PABHOMEpPHEIM
SHEpPreTHUecKHM CIeKTpoM,

Jna noHHMaHHA STOMO CAOKHOTO MOHATHA BCOOMHHM OCOGEHHOCTH
npupoas ceera. Hasectdo, uto onpefe/lenHHil (BT COOTBETCTBYET BOOJHe
onpenenextofl AaHHe BOJHE H MOSTOMY BCE LBETA pacnoaraloTced B onpe-
JeneHHoM nopsake Apyr 3a apyrom. HspecTnHo TakmE, uto ecam ememats
BCE LBETA BMECTE, TO Mbl MoAyuHM Genwfl user.

Ha ypokax ¢u3ukH yacto npofenniBaerc ONHT pacilensexis Oedoro
CBETAa NPONYCKAHHEM ero 4epes mMpH3My, KOTJa Ha ee BHIXOAE NMOJydaerca
ueaas usetoban ramma. [logoGroe ABAenHe MBI BCE 9acTo HaGMIOAaeM B npu-
poze, awbyace panyrof.

[NockoneKy CO 3BYKOM aHAMOrHA MOAHAS, TO H NPHHATO AHANOrHYHoe
HaspaHue — Geaufl wym.

Xapaktepuo#i ocoleHHoCcThlD Gefioro mwyMma fABIAETCH NOCTOSHCTRO
CHeKTPaAbHOll NIOTHOCTH MOWIHOCTH. 370 03Ha4aeT, ¥TO B TAKOM CHrHase,
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BCAH MEl H3 HEro ¢ nomoulkio GuALTPOB noctoRHHOM IWHPHHL, HANpPHMEp
8 1/3 okTaBel, Gyjem Bpe3aTh MOJOCH, To ¢ pocToM HoMepa duasTpa (NOBK-
WEHHA ero cpejuedl HacTOTH) YPOBEHb CEKTPANLHON MAOTHOCTH MOULHOCTH
Oynet Bospactats. Hanomuum, uTo nox yposwes CMeKTPpadbHoll MAOTHOCTH
MOULHOCTH MOMHMAGTCA BeJHUHHA MOUIHOCTH, ONpejefieHHas B npefenax
moJIoCH mHpHHOH B | 2y,

TunnyHEM npHMepoM HCTounHKa Gedoro wy™Ma ABJIACTCA TeNJA0BOe
AsHiKenHe cBOGOJHBIX 3/EKTPOHOB B MPOBOAHHKAX sJekTpHuecKofl uenw,

Tennosoe apukenye cBOGOIHLIX SN1EKTPOHOR B NPOBOIHHKEAX BHALIBAIOT
MHEPOTOKH, KOTODHI® CO3JAlOT HA 3aXHMAX uenH (AIOKTYalHOHHO: Hanps-
HeHHe, ITo HanpaAMenHe CKAAHBACTCA H3 0YSHD GoMIbIIOro YHeaa HMOYNB-
coB, OOYCAQBAEHHOE JABHAEHHEM OTASMBHBIX 3EKTPOHOB. B TEOPHH Uemed
H CHIHAMoB WYMOBOE HANpPAMKEHHe TeN/I0BOrO ABHIKCHNS S/1eKTPOHOB Onpe-
HeNAIOT KaK CTauHOHAPHBIA cayuafimmil mpouecc ¢ Ho PMANBEHHM
SaKOHOM pacnpefeedds BepoATHOCTER.

Ilnn TeXHHWECKOTO NpHMEHeHWs BMOJHE NOCTATOYEH Gonee npocrofl
cly4all, KOrja CNeKTP WYMa paBHOMepeH B sajaHuofl (orpannyen o)
7OJIOCE HACTOT, a 3aKOH pacnpefe/neHus BePOATHOCTEN onucHBaeTcs ompe-
Renennoll KpuEOM, WasniBaemoll rayccosofl kpupoft. Beamii WyM Takoro
BHIA B JHTEPATYPe HA3LIBAIOT AYCCOBEIM LIYMOM.

Herounnkom Takoro myma MoxeT GWTh oGhMHOE HENPOBOIOYHOE CO-
NPOTHBACHHE HAH IHOT, (IMIOHT}":ET.I.HDI-IHHE HANpAKEeHHA KOTOpOro YCHAHBA-
ioTeA cneunansuofl cxemoft (pue. IV—1). [lo asasormu ¢ reHepaTopoM
8BYKOBOH 4acTOTH TaKoe YCTPONCTBO HASLBAIOT reHepaTopou Gestoro myma,
HJAH FeHepaTopoOM CHIHAJA COACIIHOTD CneKTpa.

Ilna  sneKTpoakycTHueCKHX Hamepennil (akycTHueckas MOUIHOCTE,
K. 0. ., HeHHefiHbEe HCKaXKeHHA) © Hebio H36emkaTs nocaeayiomeii Koppex-
THPOBKH HEOOXOAHMO HMETh WYMOBON CHrHAM cniommoro CnexTpa, HO
€ MOCTOAHCTBOM YPOBHA CREKTPaibHON MJOTHOCTH MOmHOCTH. ONATH He
MO aHAJOTHH C ONTHKON TaKONl CHrHAN MOJAYYHA Ha3BaHWe PO3OBBIM LM,

Posossul wym — cTaunoHapHuIfl CTOXACTHUECKHA CHrHAM o HOpPMaTTk-
HEM (FayCcCOBHIM) 3AKOHOM pacnpefe]eHHs MIHOBEHHBIX 3Hauenni, anA
KOTOPOro YpoBeHb CNEKTPANLHON NAOTHOCTH MOMHOCTH VOLIBACT ¢ MOCTOAM.
Holl KpyTH3HON, pasnofi 3 46 Ha oKTasy.

llymossie curuans ABAAKTCA cToXacTHdecknyu, Mx oTamame ot npoc-
FHX CHFHAMOB, HANpHMep CHHYCOHAANBLHOTO, 3aKMNIOYaeTCs B TOM, §TO
B MPOCTOM CHTHAME BREIPAMEHHE HAH dopMyaa, onpelensiomas ero nosege-
HHE BO BPEMEHH, ONHOBPEMEHHO OMpPefesieT H ero OCHOBHWE NapaMeTph.
IlnA cToxacTHYecKOro CHrHala ¢ MOMOLUILIO COOTBETCTBYHOMILHX MaTeMaTHye-
CKHX BHPaXeHHH MOKHO ONPefeiHTL €ro BepOATHOCT: M Bpemenube pac-
Npefesiente, 0aHaKO H3 HHX HeJdb3A NOIYYHTh AOCTATOMHYD HHGOPMAIHIO
O €ro mapaMerpax.

244

-y

CHrian THna posoBOro myma MOAYYaloT, MOAKAONAR K reHepatopy
Gesioro miyMa cneudanbHo paccunTanible RC-pHALTPH, XapaKTepHCTHKR
KOTOpHX o0ecneqHBaloT YKA3aHHYO BHINe KPYTHIHY cnaga— 3 96 na
OKTaBy.
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Puc. 1V—1. [lpunuun cxems sxoamoro Kackana (a)
redepatopa Geforo wywma H ero XapakTepHcTHKa (6)
coeKTpansLeofl NIOTHOCTH:

A = Anoge — HCTOWHHKH Wyma, J — yeHARTennHan JaMma

Ha pue. IV—2 noxasain cxema GpuasTpa, ero xapakTepicTHKa u Xa-
PaKkTePHCTHKA CNEKTPalAbHOE NAOTHOCTH PO3OBOTO WIyMa.

Kak Mbl yie panee roBopufif, H3MEpPEHH: Ha MoJocax 6eaoro u po3o-
BOMO IIYMa 33ABOEBLIBAIOT B S/CKTPOAKYCTHKE, Na H He TOALKO B Hefl, Bee
Goflee WHPOKOE NpPHMEHeHHE, CYUIECTBEHHO COKPATHE MOHOMOMHIO B 5TOH
o0NacTH TeXHHEH CHHYCOHIANLHOIO CHIHAJIa.
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Puc. IV—2. Cxema (a), xapakrepuctika (6) duast-
pa— 306 Ha OKTaBy M XapaKTePHCTHKA CHEKTpajbHON

IJIOTHOCTH (8) po30BOro wWyma;
{ = xapakTepucTHKA GHALTPE; ¢ = XAPAKTEPHCTHKS CAMONBCLA

V. Hosbie paspabotku

[MpakTHKa noKasaja, uTo MPHHATAA B NPOCKTHPOBAHWN KHHOTEATPalb-
HHX POMKOrOBOpHTeNefl reHepabHaA JHHAA HA HCMOALIOBAHHE MHHHMANb
HOMO KOJNHYECTBEA THNOB NPHMEHAEGMBIX roJ0BOK, GeayclOBHO, npaBHJBHA,
TaK KaKk Mo3BOAAET MPOBOAHTE CHCTEMATHYECKYI0 pafoTy Hal coBeplueH-
CTBOBAHHEM 3TOTO «Cepilas sJAeKTPOoaKyCcTHUeCKOl anmapaTypsl.

TexHHYeCKyio NOTHTHKY B COBEPLICHCTBOBAHHH rOJIOBOK FPOMKOTOBOPH.
renefi Ha Gammafimme rogu onpegenser wopmais Hopm-kumwo 127—67
«['pomKoropopuTeNn KHHoTearpansuuie, [onopkus. Cpoxk seeenns B gefi-
CTBHE 3TOT0 AOKyMeHTa Oua ycrtanoeien ¢ 1969 r. Opramnzaumm, npoek-
THPYIOIIHE ¥ H3rOTABJIHBANOILHE TPOMKOTOBODHTENH, YCMEmHO HaualH
paGoty mo panbuefimefi MomepHH3ALMH CYWECTBYIOUIHX  rOJ0OBOK.

CymMma KauecTBeHHHIX TpeGoBaHH{l, KOTOPHIM HOMKHE YAOBNETBOPATH
FOIOBKH  KHWHOTeATpaJbHBEIX rpoMHKorosoputenelt, cyuMmHpoBans B Tabn.
V—1. Ha nee caeayer, 4To no-npexHeMy NPHIHAHO UelecooSpA3HLEIM CO-
XpaHenHe TpeX THMOB roMOBOK: IIHPOKOMOMOCHHX, HH3KOYACTOTHHIX W
BLICOKOYACTOTHHX. OfHOBpeMEHHO COXPAaHAIOTCA TPH KJ4acca rofIOBOK
KaXKIOro THNA, HO BMECTO JHKBHIHPOBAHHOTO TPETHErO KAAacCa BBOJMTCA
euicinft knace. [lofo6Hoe H3meneHHe CBHAETENLCTBYET, 9TO, BO-MEpBHIX,
BO3poCAH TPeGOBAHHA K KayeCTBeHHBIM MOKAa3aTeNdAM  KHHOTeaTpaibHHX
rpouMKoroeopHtenefi, a PO-BTOPHX, BO3POC YpOBeHbL 3HaWHA W onwTa
paspaboTUHKOB.

[lpn paspaGoTke HOBHX rONOBOK H OCBOBHHH HX NPOH3IBONCTBOM,
ECTECTBEHHO, MOMAYHAIOT NPHHATHN JaHHEIM NpPeANpHATHeM muhp MOIeNH,
Oanako B JOKYMEHTAUHH YKasEIBAETCA, 4TO MONIOBKA TAKAA-TO COOTBETCTBYeT
no KAaccHHKaHH HOPMAaJH, HAmpHwmep, rososke IIMI-1,

B nopmanu noMHMO KauecTBeHHHIX TpeGoBaHH CONEPKHTCA ueAuf psg
TeXHHYeCKHX TpeGoBannil Ha ro/IOBKH, pacilHpeHHbIe H YTOUHEHHHE B Cpap-
HEHHH C CYMECTBYIOMHMH B HacToAmee BpemA. Ocoloe BHHMaHHE yfeneHo
TpeGOBaHHAM Ha MexaHWyeckwe (BHOpauMH, ymaps, TPAHCMOPTHPOBKA)
H KIHMATHYECKHE (TeMmepaTtypa, BJAAXHOCTH) HCNMBITAHHSA. 3

Kak Mu yKe ynomusanw, cefiuac nasata pa6ota mo MOJepHH3ALHAH
CYMecTsYiOWHX B MPOH3BOACTEE MONIOBOK POMKOTOBOpHTENed,

Hanpumep, wauata mogepuusanua uuakowacTotHol rooekn 2A-11
¢ 3afavefl OBeleHHA ee KaueCTBEHHHX mMOKasaTenefl 1o BHCWEro Kaacca.
OpwoBpemento wauata paspaGoTka BHICOKOWACTOTHON TFONOBKH BHICIIEro
knacca. 3akanunpaercs paGota wan rodoskofi 1A-20, KoTopas samenuT
cymecrayiomue ronoeki l1A-16 u 1A-17 u no ceoum nokasatensm Gyger
COOTRETCTBOBATH B.-4. ro/IoBKe Mepeoro Kiacca. OnHoBpeMeHHo HaunnaeTen
cepuiiioe npon3soacTBO HOBofl rosoekn 2A-12, samensiomedl panee BhITTYC-
Kapwyiocs 2A-9 0 ABRAMOWYIOCH H.-9. FONOBKOf MepeBoro Kiacca (H.u.-1),

Kpartkum snakomeTBoM ¢ STHMH ABYMA HOBBLIMH FOMOBKAMH MB 33KOH-
9HM OMHCAHHE HOBOCTell B ofacTH mpoeKTHPOBAaHHA rpoMKoroBopHTenel,
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Buicokoyacrornana romoska 1A-20 no AaHHBIM MOABHIKHOM CHCTeMH
noxoxa Ha rosiopky 1A-17, 3a ncrmoueniem matepiana aHapparssl. Bunyc-
Kawmnecs anadparMsl BHICOKOYACTOTHHX TONOBOK H3MOTOBAAIOTCA HI TOH-
Kofi mopamomunnesoil goasrn meTofom mramnoekd. Opnako doavra e
ouelb CTaGHABHA MO CBOMM MeXauHuecKuM i ¢uaHueckum ceoficraam. Kpoume
TOrO, CaMa WTAMNOBKA AHadparm Tpefyer crpororo coGMIOAEHHA BCEX Tex-
HOMOTHYECKHX PeXHMOB H ABJIACTCA MPOUECCOM CAOMHHBIM, MHOTOOMEpalH-
OHHBIM.

[TosToMy B MpOM3BOACTEE MOABHMKHLIX CHCTeM ¢ Takoll anadpparmoil
HensOexxen OpaK, BHABASeMEN JAHmB NPH HCMHTAHHA rOTOBOH FONOBKH.

Henoab3oBanie ofHOro H3 HOBHIX MOMHMEPHLIX MaTepHAN0B (MaBcamHa)
B JanHofi 0GJACTH TeXHWKH MpHHecHo Gosbuoll nodomuTe bHBI dpexT.
Jlapcanopan He OPHEHTHPOBAHHAA NJEHKA MO NPOYHOCTH H MPOYHM AAHHBIM
HHCKOMBLKO He yeTymaeT mopaniomunnesofi donwre. Ho ona ewrogno oTau-
qaeTcA OT (OABIH COXpaHEeHHEM HeH3MeHHBIMH) (H3HKO-MeXaHHYeCKHX
cBoficTE BMAOTE 10 roToEOrD H3fAeand U3 Hee. K ToMmy e mpouecc wTaMm-
MOBKH CHABHO ynpowaercAa H He Tpelyer Gonbmoro 4HCAa cneuHalbHOTO
HHCTPYMEHTa H MOIIHBIX MPEeccoB, 4TO pesKo cokpamaer Gpak.

Jlascanosan amadparma ronoskd 1A-20 H3roTOBAAETCA H3 MJEHKH
voamunofi 200 mx (emecto 60 sx AnA doasrH), COOTBETCTBYA MO passMepan,
HOHCTPYKUMA H HOH(QHCypalHH TAHFeHUMATLHOrO rojpa Ha BOPOTHHKE
mopamounniesoll guapparme romopku 1A-17.

Koncrpykuna nomewiuofi cHCTeMsl W JlaHHbie 3BYKOBOH KaTyKW
TaKMKe NPaKTHYECKH OCTalOTCA Ge3 HaMeHeHH:, 33 HCKIOYeHHeM 3aMeHb

| cnnasa IOHII-4 wa cnaas IOHIK-24.

Huskouactornas romoeka 2A-12, oGumufi Bua kotopoll npHBeieH Ha
prc. V—I, no koncTpykuus Gyfer CymecTBeHHO OTAHYATRCA OT KOHCTPYK-
UHH paHee BWNYCKABIIHACA HH3KOYACTOTHHX FOJIOBOK.

Mopen#uan cucrema rosioekn 2A-12 uenonsayer nuduysop oT roJOBKH
2A-9, ofHAKO TEXHOJOTHA €ro OT/AHBA 3aMETHO YJyullieHa ¢ Uelbid noayye-
HHS TOHKOrO rodpHPOBAHHOTO BOPOTHHKA — ropa, HECYUIEro Ha celie
HECOXHYIIYIO0 aKYCTHYECKYID NMPOMAa3Ky.

3ano0B0 nepepafoTaHa 3BYKOBAA KaTyillka M UeHTpHpyiomas  mafiGa.
[MpHmenena nByxcJoiinas 3ByKoBas KaTywka ¢ 164 BHTKAMH MEAHOTO Tpo-
poga AJ1 awamerpom 0,21 ma (smecto uetwpexciofinofi 8 2A-9) u xo-
poGuatai roppHpoBaHHaA UEHTPHpYOWan wafiGa (cM. puc. V—1) ¢ nma-
meTpoM pafouei nosepxmoctin 126,3 mm [llafifa Takoli KOHCTPYKIUMH
npekpacHo celif 3apeKoMEH[OBA]A B OJIOBKE 4A-32.

Baaropaps yayuwentomy rodpy awnddysopa H HoBoll UeHTPHpYOWed
a6 JOCTHIHYTA Xopowas MOAATAHBOCTL MOABHIKHON CHCTEMB H HH3-
Kas yacToTa ocHOBHOro pesouanca (e Gomee 40 ey).

MarunTHad Uens BHNOAHEHA HA KOJBUEBOM MariiTe M3 CMJaBa
IOHK-24, ua Kepn ee manmpeccoBad MeARHf KONavoK — KOPOTHO3AMK-
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uyteill suTOK. Bnarogapa sToMy MHAYKUMA noguATa g0 1,1 eef/m?
(11000 2¢ no crapofi cHCTeMe eaHHHLW), a HOMHHAALHG AHANA30H BoCs
NPOH3BOAHMHX 9acToT pacmHpen no 2500 ay.

Makcumanbnan SJAeKTPHUECKAR  Moml-
HOCTb rodioBKH 2A-12 cocraaser 25 sm,
CpeiHee CTaHAapTHO® 3BYKOBOE [aBJeHHe,
el0 passuBaemoe, pasHo 0,35 u/ M2,

Ouenb opHrHHANLHO pemen MeTos co-
EAHHEHHA ABYX OCHOBHBEIX y3408: fH{pyso-
pofepiaTela ¢ 3akpendeHnoll Ha Hem no-
HBHIKHON CHCTeMOR W MarHHTHONR CHCTEMH,
KoHCTpYKTOp b pasBHiN Janee nepBoHaYalE-
HYK HAeH, OCYIEeCTBASHHYI0 B roJOBKe
4A-32,

Bosspawance K puc. V—I1, momuo no-
HATL CYULHOCTE  OCYIlecTEAeHHOH Huew,
Nudpysoposepiarens B Bepumne Komyca
3aKaHYHBACTCH MOMBIM UWHIHHAPHYECKHM CTa-
kanom. Crakan oOpaGaThBaeTcs ¢ gpcra-
TOUHOH TOWHOCTBIO Mo Topuy, o6pauieHHOMy
BHYTpe Anpdysoposepsatens, W BHYTPH

, UHAHHApHUecKoll yacTH, TakMe B HEro BXO-
nawedi. B npouecce cGopkn orgeasno ma
: CIeUHaNbHBX NpHCNocoGnenHAx cofHpaTes
Puc. V—1. O6uwf puy una- 902 yaaa. [lpu stom ma obos mudepysopo-
KouacToTHOM rofioekn 2A-12:  JepHatess uaKJeHBaeTcs NAOCKAR 4acTs
;H ﬁm;:c aﬁéﬂﬂfz:uﬁﬁ- roppa audxpysopa, a nIoCKoe KOMBUO UEHT-
E:Enﬁ:: Mwaw;mei E pupyowed walitu (Kak 06 ee nﬁo,:r,ux} np-
HAR TAATE; § — KpHMKA: A, ~IEHBACTCA K TOpUY LMAHAAPHYECKOro
Ay, Ay, Ay — TowHaR ofpator. CTaKaKHa.
K MOBEPXHOCTER, wenTpupyn-
lfuﬂ::‘:ﬂ bxﬁ:ﬁyﬂ p&::;m:;?; Co6pannan mMarHHTHAA UeNb BCTABJAET-
¢ MONRMMEOR CHCTEa ol CA BHYTPb CTaKana nndpysoponepmarens,
MpHYEM TOYHAA pacToYKa ero BepxHed wacT
LEHTPHPYET MAFHHTHYI UMb MO OTHOLEHHIO
K 8ByKOBOH KaTywke. [ocsie storo Topen crakana 3AKpLIBACTCA HABHHYH-
saiomefics  Kpuwkofl, KoTopas CTOMOPHTCH BHHTAMH, -
Tounocts maroToBsenns CoGpaHHLX y3/OB TaKoBa, 4To J06asA Mar-
HHTHa# Uenb nojoflier kK moGomy audbysopojepmaremo, naobopor.

VI. Hexotopbie Bonpocki
3BYHOYCHNHHA
B 3aKPbLITHIX NOMELIGHHAX

3eyxosocnpoHapenenie KHHODHABMOB FABAAETCA HA COBPEMEHHOM
YPOBHE PASBHTHA AKYCTHKH W SJGKTPOAKYyCTHKH OTHOCHTE/NBHO NPOCTOR
safauei. [lna ee pemenna #€eoOxofnumo ofiecmedHTs 8 3ade HOpMANbHHE
AKYCTHYECKHE YCNOBHA, TO €CTh OH MONMKEH OHTE HE CAHIIKOM paarayue-
HbIM (TYAKHM) BAH 3810 YIIeHHEIM, NPABHALHO BHOPATE MOHOCTE KOMILIEKTA
spyKoBofl anmapaTtypsl H XOpOINO OTPEry/JHPOBATH PAcnOVIOMeHHe FpPOMKO-
ropopHTenefi, cTpeMAck ofeCneunTs BCE 3PHTENBCKHE MECTa mpAMofl 3BYKo-
Boft sneprue.

Sagaua ycnousercs, eciM B 3aje HeoGXOHMO ellle MPOBOJHTE MEepo-
NPHATHA, CBA3aHHWE ¢ ycHaeHues pegn. Hakowen, ta me sajaga craHo-
BHTCA OYeHEB CNOMHOIN, eCan 3BYKOYCHACHHE AOTHHO ofiecnedHBaThL pasHble
Mo XapaKTepy NpPOrpaMMe, HauMHAA oT CoGpaHHA W KOHYAA, HAMpPHMEp,
kouneprom. C Takoro pofa 3ajauefl BCTpeqalOTCA NPH MpPOEKTHPOBAHMH
KHHOROHLUEPTHHIX 347108 — HOBOTO BHIA MACCOBOMD COODYHEHHA, BCE MIHpe
BXOAALULErO B COBPEMEHHYIO CHCTEMY KYJALTYpHOro ofCAyXHBAHHA TPYHA-
MHXCA,

Bes cymma sonpocos, caA3annuX ¢ npofaesoll 3BYKOYCHASHHA, BECEMA
ofinHpHA H JOKHA COCTABHTE Cojlepande otfensuofi wuura. [Mostomy
HHHE MB HKDATHO OCTAHOBHMCHA HA HEKOTODHX H3 HHX: Ha BpeMeHH peBep-
Gepaunn, akyctaeckofi ofpatiofi ceasn®, npegensHoM BHHTpHmeE, aMGHO-
dponi.

B or/iMuHe OT OTKPHITOrO NPOCTPAKCTBA HAN 3ArMYIMeHROMN HIMEPHTENb-
HOfR KaMepPhLl 3aKpRITOS MOMBIeHHe OTAHTASTCA TeM, 4TO Ha CAYmaTeNbC ke
MECTO MNPHXONAT, BO-MEPBLIX, MpAMAaA SBYKOBAA SHEpPrHA OT HCTOYHHEA
3BYKA, BO-BTOPHIX, OTPaMHENHAR OT CTEH H MOTOJNKA, HAH, KaK MPHHATO ee
HA3HBATE B AKYCTHKe, niddyauas suneprua.

Ecau crenst 1 notonox akycTiueckn o6paboTanil, To oTpaKennf MeHsme
H, HaobopoT, konmuwecTso AM(Mpy3IHON SHEPIHM YBeAWYHTCH, ecAH HA HHAX
HeT 3pykonoraowaiomero mareprata. Ha puc, VI—I1 ycaosio aane cxems
oTpameHHll ANA yKalaHHBIX Cay4aes,

AxycTHueckHe CROMiCTEA NMOMEUIEHHS NPHHATO XAPAKTEpPHIOBATH ONTH-
MaNbHEIM BpeMeHeM pepeplepausn T,, To ecTe BpemeneM, B TEUSHHE KOTO-
poro HHTEHCHBHOCTE HIJIYYEHHOMD HCTOYHHKOM 3BYEa YMeHBIUAETCHA Ha
60 A6. Copepmenno OUERHIHO, YeM MeHbIUE MOT/OWAIOT 3BYKOBOA SHEprHH

* Ha npakTike GWTyeT TepMHH s3aBAsKka», oOpasHo BHIPAMAIOMHH
ABMCHHE BOAHHKHOBEHHA reHepauld 3BYKOBHX Kogefamufi B cHCTeMe MH-
KpojoH—rpOMKOroBOpHTEL H3-33 2KYCTHYeCKOR obpatHofl ceAan Memuy
HHMH.
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NOBEPXHOCTH MOMewleHHA, Tem Gonbwe Oy AeT B HeM Bpems perepGepanun
(puc, VI=I). b

[pn Manom spemenn pesepGepauiii NOMelen e HasHBAIOT 3ArNYIIeH-
HBIM, [IPH GOJIBLLIOM — PASF/YIIeHHEIM, HAH FYAKHM. B EHHOTEATpax BpeMma
pesepGepaunn B cpeanem Gubaet ot 0,8 cex (B maawix sanax) o 1,4 cex
(B Gombwnx sanax). [Ipn stom BeckMa BaXHO oeCTeudTs TAKHe yenoBHA,
MpH KOTOPLIX BpeMaA pesepbepausi Mano G MEHAAOCH B 3aBHCHMOCTH OT
HACTOTH 3BYKa

Puc. VI—2. Bausune pasme-

pos moMeuleHHA (ero ofnema)

Ha OTpameHHA H BpeMa pe-
Bepbepanin

i

I #

Puc. VI—1. Cxema orpamenuf

B HopMaJsHOM (a) # ryarom (6)
MOMEleHHAX

=== — BEYCTHYECKAN OOpalfioTra

Puc. VI—3. [lpocrefimmf
NpHMEp cXeMH 3BYKOYCH/e-

Bpeums pepepGepainy npsso nponop- HHS:

LHOHANBHO O0BeMy moMewenus W ofparno  H3— wcTounik snyka; € — cay-
wareab; M — mHKpodon cHeTe-

NPONOPUHOHANLHO  KOMDHHUHEHTY MO-  mm ssykoycmnemms: [° — rpou-

MIOWEHHA TOTO  MaTepHala, KOTOPHM W"E{"‘ Dﬂﬂpmm

ofpaCoTanil ero CTeH W notonok, Ha MY HHMH

puc. VI—2 npueemena cxema orpame-

HHfl B IBYX pasHHIX Mo ofbeMy MOMEUEHHAX H BpemA pebepGepauuu ANA

KAXAOTO H3 HHX,

PaccMoTpM Temeps mpocTeilmnfi npHMep 3BYKOYCHACHHA: ONHH MH-
KpooH H OJHH TPOMKOTOBOPHTE/b PACTIOJOMHM HA OTKPHTOM BO3LYXe
(puc. VI—3). B stom cnyuae Ha muKpopon AeficTByior aBa cHraana: ofuH
H3 HHX — SBYKOBO® AaBJeHHE pp, CO31aPaeMOE MepPBHYHBIM HCTOYHHKOM —
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OpaToOpOM, MY3HIKAHTOM H T. M., BTOpOfi — jaBneHHe p, cO3faBaeMoe BTO-
PHYHBIM HCTOMHHKOM, TO €CTH FPOMKOrOBOPHTENEM CHCTEME 3BYROYCHICHHA,

B cucreme snyKoycHJIeHHA MHKpogOH ABAAETCA BXOAHON uACTBIO,
rPOMKOroBOPHTENL — BRIXOAHON. ChejopaTeNbHo, MO AHANOTHH C YCHIH-
TenBHOM cXemofl BTOPOil CHIHAM ecTh CHIHA/ OOpaTHOM CBA3H ¢ BLIXOAA CHC-
[

=

Temul Ha ee BXon. OrtHomenne HazkBaeTCA KoadwpuumenTom olpat-

Holi cenan fi.

Kak u B yeunnrenax, ecan dasa xosdupnunenta oGpatnofi ceasu no-
JOKHTENLHA, TO B CHCTEME BO3HHKaeT renepauus. Ilpu stom gaa akycTHue-
ckofl cueremy K (hasopomy cBHTY, OGYCNOBNEHHOMY annapartypoll asyko-
yCAnenns, foGaBasieTcs naMenenye gass 3a cuer npoGera 3BYROBOMN BOMHON
paccTofHHA OT rPOMKOTOBOpHTeNs no MuKpoboma. Cnemopatensuo, dasa
obparuofi CBAZN B JHANA3OHE 3BYKOBHIX YACTOT MPHHHMACT BCEBOIMOMHLIE
3HA4EHHA, TO ecTh ofpaThHad CBA3L HA OMHHX YACTOTAX OKA3LIBARTCA MOAC-
xutensofl, na apyrux — otpuuartensHoil. [Mostomy wosdxpuument ofipar-
Hofi ced3n Bcerga foviKed GbLITH MEHBIIE GAHHHIE, HHAYE FeHepalns Hens-
Gemna.

Yem Guike nepBHuHBil HCTOUHHE K MUKpodony, YeM GoJislue paccTos-

‘HHEe MHEpohOHA OT rpOMKOrOBOPHTENA, H 4eM YiHe HX XapaKTepHCTHKM

HANPARISHHOCTH, TEM MEHLIUE 3BYKOBOE JlanjeHHe OT CHrHAMA, NpHIIeqero
OT FPOMHOrOBOPHTENSl K MHKpodOHY, H, CleloBaTeNbHO, CHCTeMa paGoTaer
yeroftanso. [Ipn stom caeayer samernTs, 9To MHKpPO(OH H FPOMKOTOBOpH-
Teb AOAHHE OLITh TAK HANpas/enbl, Y7066 MHHHMAABHBIE 30HH HX Xapak-
TEpPHCTHE HanpasiennocTell 6L1H obpaliensl APYT K APyry.

B sakpuitoM nomemienHH NoiokKenne OC/A0HHACTCA TeM, YT0 K MHKpO-
osiy MPHXOANT CHIHAN HEe TOJILKO MPAMO OT rPOMKOrOBOPHTEA, HO H OTpa-
#enHuil oT cTeH U notonka. Boapacraer uneto vactor, Ha KOTOpHIX ofpat-
HAA CBA3L MOJOKHTE/NbHA, H CYMMapHOe JaBlenHe Ha MHKPodOH CO CTOpoHE
rpoMrorosopuTets pospactaer. [lo stofi npuanme B nmoMewleHHH Hedp3R
ofecnediTe TOT Ke KOI(PHUHENT yCHACHHA CHCTEMEl, UTO H HA OTKPHTOM
BO3AYXE,

H3 onuita sKCnAyaTauHn CHCTEM 3BYKOYCH/AEHHS H3BECTHO, 4TO yCHJe-
HHe Ha ypoBHe —6 00 HIKE KPHTHYECKOro (MpH KOTOPOM HAMHHAETCH
redepauis) obecneunBaer craGuabHocTs paGotet. [lostomy sTOT ypoBens
OpPHHATO HA3LIBATL MpPelelbHLIM YCHISHHEM CHCTEME.

, [pupocr. yposns & Touke naGmofexna npx padoTe CHCTeMH 3BYKOYCH-
JAeHHA MO CPABHEHHIO C YPOBHEM OT @CTeCTBEeHHOIO HCTOUHHKA Haswbaercs
npefensHEM BRHIPHILICM, €CaH yeHdeHHe cHCTeMbl OFpaHHdEHO Npeiein.

HEIM 3HauendeMm. OueBHaHo, 4TO npefensHull BLMrpHiE TeM Gofibure, wyewm
nosiHee YIOBASTBOPAIOTCA NepeudcleqHHble BhILE YCAOBHA CTabHIBHOCTH

paGotst cucremsl. OGwuHO npefenpHHil BHUIPHI COCTABNAET BeJIHIHHY
10—15 96 u pesko najaer npH akyCTHYECKH NJOXO CNPOSKTHPOBAHHOM 3a/e
Wi HeyjauHoll cHCTeMe 3BYKOYCHMEHHS.
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Crporo romops, BHmENpHBENEHHEIE ONPEASNeHHA YNPOWIEHH, ¥ caMa
KADTHHA NPOHCXOAAMMY CAOKHEIY MPOLECCOB B CAOMHON CHCTEME HAeanH-
SHpPOBaHA B NO3BOJIEHHBEIY Npefenax, a HMEeHHO: MepBHYHBIAE  HCTOWHHE —
MHEPO({OH — cHCTEMA 3BYKOYCHASHHA, BTOPHUHE MCTOUHMK (FPOMKOrOBO-
PHTENR) — 33,

B wactnoctn, ontimanbHoe Bpems pepepGepanun sBAseTCA HeoGXOMM-
MEIM KPHTEPHEM KayecTBa 3a0a, HO AaNeKo He egHHCTBeHHbM, B cBoe Bpemsa
H3-32 MpeypennueHnA Beca W 3HAYEHHA STOrO KPHTEPHA BECHMA YacTO BO3-
HHEATH medanbible o6CTOATENLCTBA, KOTAAa BHOBb NOCTPOCHHHA 3471 Ha
MPAKTHKE OKAILIRANCA AKYCTHUSCKH HEYNOBIeTBOPHTEIBHLIM,

B npouecce npoextHpoBanna 3ana akyctiuecknfi pacuer Tpebyer ver-
KOro onpenenenda ero Gyaymux ¢yukunfi. B npaxTHuecKHX YCJAOBHAX
fafexo He Oespasiuyno, utd B NaHHoM 3afe Oyler: TObKO coGpaHHA,
MHTHHIH H ApYTrHe nofolHEe MepONpHATHA HAH B HeM GYeT BECTHCh TONBKO
KOHUEPTHAA ACATENBHOCT: W T. X,

JaunTepecoOBAHHOCTE HHXeHepa-aKyCTHEa B 4eTKOM OTBETe Ha 3TH
BONPOCH OKA3LBACTCA He cayuaituofl, Heno e Tom, 4T0 aKycTHYECKHe ycao-
BHA, GJaronpHATHEE 474 3a7a ¢ ofHHMH hyHKUHAMH, OKasulBaloTcH Hebaa-
FONPHATHHEMH A74 ero Apyrux dynxuai.

ﬂ.l'lﬂ MOACHEHHA CKASAHHOID BEPHEMCA K HaIIIEi-‘I ynpﬂm&nuﬂi’[ MOITH,
B STHX jl't.TIUBIiHH. AnaA peyeBoro nmosemeHna TpEﬁ}"ETC:II MaJ0e BpeMsA ONTH-
ManLHOMN pepepfepaln, H TOrAa pedb COXPaHART YETKOCTL H pa3GopuHBOCTS.
Mysuka B Takom sane Gyzer sByuaTh HeeCTECTBeHHO, o6pasHO TOBOPS,
¢0e3 BO3[YXd», TO €CTb 3BYUAHHEe OTHENLHEIX HHCTPYMEHTOB Tepfer Xapak-
TEPHYID IAA HHX TemMGpPaJbHYI0 OKpAacKy.

CrenoratensHo, A8 XOPOIEro SBY4aHHA MY3HKH MOMEILEHHE JOMKHO
GLiTe pasrayuweno, a BpeMa ONTHMANLHOM pepepGepailii B HEM CYIIECTBEHHO
BHILE pedesoro. 3aTo pedb OPATOPA B HEM SBYYHT He oueHb pa3aGopulBo
H TEPAET 4ETHOCTE.

B nopoGHbiX cyyanx 3an PaccuMTHIBAIOT AHGO MO ONTHMAJILHOMY Ba-
PHanTy A7A cayyas npeofiafalomlero BHAA ero HCNOIbL3OBaHNsA, AHGO Ha-
XOAAT TAKOE KOMNPOMHCCHOE peIIeHHe, MPH KOTOPOM BCE MPOBOJHMbIE
B HeM MEPOMPHATHA WAH Obl HA YAOBJETEOPHTENBHOM YPOBHE KawecTsa
SBYUAHHA.

C nosiBNenitem H pacnpocTpanenieM MHOTOUENEBHX H KHHOKOHIEPTHEIX
S4/I0B BOIHHKNA npofiema, Kak ofecneyHTe ONTHMANbLHBE AKYCTHHECKHE
ycaosHa B HeM Aad MoGoro 3 meponpHATHA pa3soro xapakrtepa, cAegyio-
wero mopofi moutH ApYr sa Apyrow. '

ApxuTeKTypHaf aKYCTHKa Jefala TOMHTKH CTPOMTEABHONO pellieHHA
Aanwoli sajaud (HamMpHMEp, B CTYAHAX PaaHOBeNlaHHA) MyTeM CO3J4HAA
MOBOPOTHEIX KOHCTPYKUHA siemenToB akycTHueckKoro odopmienns sada.
Onnako H3-3a CAOMHOCTH, JOPOTOBHIHH H Maio3(pdeKTHBHOCTH 5TOT MyTh
NPaKTHYECKOro NPHMEHeHHA He Hawen,
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Buxoa #3 d03f4BllerocA TYnHHa Owin wafiZen nyTesm cosfanHa cHCTeM
amOHodOHHE, KOTOpHE CPeiCTBAMH WIEKTPOAKYCTHKH MO3BONAIOT B ILHPO-
KHX mpefenax H3MeHATh aKyCTHYeCKHe YCIOBHA B 3ajJe OT HEKOTOpHX 3a-
AaHHEX CpeicTBaMH ApXHTEKTYpHOA AKYCTHKH HaYaibHBIX  YCIOBHA,
B gactHocTH, ecny gna GOAROOro 3a7a CPeLCTBAMH APXHTEKTYPHO-CTPOH-
TeabHOll AKYCTHKH oONTHMaibHOe BpeMAa pesepOepauuu nonydewo 1,2—
1,4 cex (peuepofi pestun), 1o cucremofi amGHODOHHH OHO MoMeT OuiTh yBe-
Angeno Ao 3—5 cex, BnAoTs Ao AcHO pasauunmoro sxa. [pu sTom nepexon
MOMET COBEDIIATRCA TNPAKTHYECKH MTHOBEH-
HO, TO ecTb amGHODOHHA MOWET CAYHKHTL
CPelCTBOM CO3JaHHA W 3BYKOBHX sduperToB.

AmGuodonna  ABaferca caomHoll cH-
cremofi, Hcnone3ywoinedl MHOrOKpaTHO® no-
BTOPEHHE JOBOJBLHO TMpPOCTOrO ABJAEHHA —
siperta [aasa. CymuocTs ero 3akawoya-
erca B clenyrowen (puc, VI1—4): caywarens,
HaxopAwniica p HexoTopofl TouKe nomeme-
HHA, HE cnocoben PasinuiTe, NPHIIEA JH K
HeMY SBYK, oOTpameHHHA oT credu § WiH
OT rpoukorosopurens & (pue. VI—4),
ECAH mochenHHl HMeeT Takoe e Bpemd

Pue. VI—4. Cxema cozana-
Sana3filBaHHA B CPABHEHHH CMPAMBM 3BY-  puo oTpaei Hm},cc:_

KOM d, KaKoe HMen 3syK 0. M3 puc.VI—4 cae BEHHEM Ny TeM:
AYeT, 4TO AAA STOMO HAAO ¥ HCTOYHHKA 3ByKa  H3— ncTounmx seyka; € — cay-

watens; M — smugpobon e
MOCTABHTL MHKpOQOH, & B JAHHHID OT Hero TEMB 3ATEPHHH CHINAROBS ;:H_

BepOEPATOD; ¥ — YyoWaRTeNL:
K  YCHAHTeNN BEIOYHTE  CHeUHadLHOE ' R L o
yeTpoficTeo, SafiepHHBAIOMEs CHTCHAN Ha CTEME 3878 PMHN

BpEMA, paBHoe Bpemenn mpofera aspyka 6
OT HCTOYHHKA [0 CTEHH W OT CTeHH B TOUKYy nalmofenna.

Ecan 8 Touky naGaiofenss npHXomMT 3ByK nocie ABYKPATHOTO OTpa-
HMEHHA OT CTEH 8, TO HMHTHPYIOUIHA ero rpoMKOrOROPHTENs HalD YHanuTe
OT TOYKH HaGMIOJeHHA HACTOMIBKO, 4TOGH BpeMa 3ajepiKH B SJIEKTPHIE-
CKOM KaHane naioc Bpems npolera oT rpoMKoropoputens d K TOMKe Ha-
Gniofenna Gulo PaBHO BPeMeHH 3ana3fbBaHNg 3BYKa 8.

Crenyer TOALKO ynoMAmyTh, 4TO OGA3ATeNBHLIM YC/AOBHEM B 3TOM
ONETe ABAACTCA PABEHCTBO ypoBHell 3BYKa, OTPaMeHHOrO OT CTeH M mpH-
WeALero OT HMHTHPYIOULEro ero rpoMEOrOBOPHTENA,

B peansHoM 3alle CyulecTBYeT MHOMECTBO oTpamenufi, COBOKYNHOCTE
KOTOPHX Co3faer nudxpysHoe mose, ROMOMAIOmEE NofMe MPAMOTO SByKa
W coofilatouiee 31y Ty AONOJAHHTENBHYIO OKPACKY 3BY4aHHs B HeM, KOTOpoe
HA3LIBAT AKYCTHYECKHMH YCAOBHSMA,

Onnako Kamzoe oTpamenne 3BYKa CBA3AHO C YACTHUHBIM norJomge-
HHEM SHEPIHH, H HHTEHCHBHOCTE OTPAMKEHHOrO 3BYKAa CHABLHO YMeHbIA
eTCA C POCTOM YHCAa oTpawedui.

255



TMostomy B npakTHYECKHX YCAOBHAX OKA3ANOCH JOCTATOUHO ANA CO3NA-
HHA Moo sdrpexta yeeanuenns pesepGepaitni 3a1a (ero pasraymenua)
HMETb YeThIpe SNeKTPHUECKHX KaHana ¢ PasHEM BPeMeHeM 3a1epHKH B KaK-
AOM H OCTaTOMHO GOJBINOE KOJHYECTBO rpoMKoromopHrteneli, pasHomepuo
pacnpefefeHHEIX MO 3aMy, MOAKAIOYEHHHIX B ONpejeqeHHOM NOpPAAKe
K STHM KaHafdam.

B KHHOKOHUEPTHHIX 3a7aX HAUIH MPHMEHEHHE CMEUHANLHME MHOTO-
KaHAbHEE MATHHTHEE peseplepartopn, mpeactasasiomue cobofl MarmuTo-
don ¢ ronopkofi sanHcH, CTHPAHHA W MHOFHMH IOJIOBKAMH BOCHPOH3BEE.
uiA, Ha marnutayio Jenty 8 BHAe KolbUa 3anHCHBAETCA MOCTYMAIOMM
CHrHaN, a yaanenwe Kamaoll nocaenyiowefi roloBKH BOCTIPOH3BENEHHS OT
FOMOBKH 3anicH ofyCcAOBMHBAET pa3Hoe BpPeMA 3aNepXKH CHIHANA HA Bh-
Xofie ro10BoK. AMGHODON HMELT CACKHYIO SMEKTPOHHYIO CXeMy, B KoTopoil
HAXOOATCA BCE HeOGXOOHMEE DeryJiHpOBKH M, B YACTHOCTH, BO3IMOMHOCTE
HOMOMHHTENLHOTO YBEAHYeHHA BPeMeHH 3aJepMKH CHrHaja B BHXOQHHX
KaHalax Nno OTHOWEHHIO K BXOJQHOMY.

Ilaa yayumenns paGoTel chcremsl amGuodonwn, B ocofleHHOCTH Ha
Gonbuwiom Bpemenn pesepGepaunn (cebiwe 3 cex), HACTO NMPHMEHAIOT eime
OfHH CMOCOD 3afiepHKH BO BPEMEHH SBYKOBHIX CHIHAJIOB — 3XO-KaMepy.
[locnenusn npencrasnser cobofi cRABHO pasraylenHoe NoMemenHe THNA
peseplepaunonnofi MamepuTenbHofl Kamepw, HO HMelomee oOpMY BHITH-
HYTOrQ napafiiefenknela (MpAMoyrodsHoro Gpyca).

B sxo-kamepe ycCTanaBAHMBAalOTCH rpPOMKOTOBOPHTENb H MHKPO(OH,
PACCTOAHHE MEMAY HHMH ONpefe/der Bpems 3alep®KH, a GoNwlLOe Bpems
pesepGepauny Heo6XonHMO A8 COSJAHHA XOPOINO MepeMemannoro (mudb-
(hysnoro) 3syKoBoro nmofis B TOuKe npHema — Yy MHKpodona. Curaan ¢ su-
XOla CXeMbl 5XO-KaMephl 3aTeéM MOAMeIHBACTCA B SJEKTPHUECKHe KaHadbl
cHeTeMEl amMGHOBOHHA.

B 3aknouenne sameTHM, YTO CHCTeMa amﬁuoq:oﬂuu BOOJHE YAOBIETBO-
prtensHo paGotaer, ecan Ha amGiodon MOAABATH CHIHAM HE CO CRELHANb-
HEIX JOMOMAHHTENABHBIX MHKPODOHOB, 8 ¢ KAHANOB 3BYKOYCHAGHHA CUEHH,
TO &CTh € OCHOBHEIX MHKpOOHOB.

VIl. Cxembl KWHOTEATPaNbHbIX
I POMKOr0BOPHTENEH,
Nannvie komnnexrop H3TY w H3T

Hmxe ans cnopaBok npHBeaeHsl CXeMBl SJEKTPHYECKHX COeIHHeHH
KHHOTEATPANBHLIX rpoMKoroBopHrenefl, TaGNHULE OCHOBHEX NAHHEIX FPOM-
KOrOBOpHTENeNl KOMMASKTOR 3BYKOYCHAEHHS H 3BYKOBOCTIPOH3BEIEHHA
AnA KHHOKOHUepTHHX 3ano0B K3TVY-1 u K3TY-3, a take rpoukorosoph-
Tenefl, BXONAMIHX B KOMNJEKTH 3BYKOYCHJEHHS CheKTaknedi B TeaTpax
35K3T-1 u 37TK3TII-1 (puc. VII—1—VII-T).
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Puc. VII=1. Cxema coennsennii
rpomKorosopitens 30A-62:
Tp-—fs!ﬂmp‘um o — pasgenn-
TeatHul dEasTp; K — pXognne samu-

ME  (HIeMME) FPOMROTOBOPATERA;
—— — nepenafixa nporoga c 4 HA S
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OcHOBHbIE KOHCTPYKTHBHbIE JaHHBIE CTAUHOHAPHMX TPOMKOrOBOPHTEAEH

Tan rpouko
Ocroanpe ZaHnbe
30A-IT | 30A-18 | 30A-19 | 30A-20 abA-21
O6mune rabaputal rpomko- [627x | 393x [5325x [110x803| 138%
FOBOPHTENS, CM K26x | xM5x[x110x| x49 % 104 %
#158* |x128,5| x80 X70
Bec rpomkorosopuTens, k2 1200 900 70 120
Tun axycriueckoro opopu- | [pa- 3sykopan Slunk-dasonnsep-
JeHHA H.-4. 3BeHA Moi KOMOHKA TOp
SHCMO-
HEH-
LHab-
HEIf
pymop,
BCTpO-
eHHEI
B a-
JOHH-
BepTOp

Kounerpykumus ®u martepnan
H.-4. 3BeHa

Merananyecknfi Kap-
Kac, ofwneKa — da-
Hepa 30 s

lepepannufi Kap-
kac, ofwnBKa —
danepa 20 mm

Tun akycruyeckoro odopu-
JIEHHA B.-4. 3BeHA

[pamolt skcnonenunansuuii pynop
€ aKycTHYecKo#d nHH30E**

Cnoco6 pasmemenns B.-u.
3BeHa

C Go- | Cansy

KOB | H.-4,

H.*d. | 3pe-

spe- | ma***
Ila LEE ]

BeTpoeso B H.-4, 3BEHO

TaGanma VII—1
annaparypst K3TV, 35K3T, 37K3TM u apyroro npumenenus

rOROpHTEAR
a6 n-3;
30A-34 | 30A-36 | 30A-38 | I0A-40 | 30A-44 30A-60 | 30A-TO | 37r7L)
270x | 260 | 180x | 116x |95x60x | 324% | 260 | 58,5%
X10xIX12Tx| x142x | xT3x | x44,5 | x138x |X100x| x43x
80 | x120| x110 46 x102 | x120| =20
450 B0O 300 65 40 600 750 17
3sykopas Mpamofi | Aumuk-pasoun- | [Npamof | 3syko-| 3akpu-
KOJOHKA SKCNo- | Beprop sKeno- | Ban THI
HEHLLHANb- HEHILH- KO- SALLMK,
HEL anbHBIf | JONKA | 3aN0AH.
pynop, pynop, norjao-
BCTpOEH- BCTpOEH-~ THTE/IeM
Helfl B da- Hblf
SOHHBEp- B daso-
TOP HHBEpTOD
Merananveckudil Hepesanumit kapkac, of- | Meraanuueckndt | depe-
kapkac, of- | wHBKa — danepa 20 wm Hapxac, OOWHB- | BAHHLEA
wHBKa — da- Ka — Qanepa Kapkac,
nepa 30 mm 30 mm ofwne-
Ka —
darepa
10 am
Pynop | Pynop |Pynop He Pynop umans- | Fonobka
WHAHH- | ¢ NHH- | WHAHH-| HMeeT | ApHYEcKOro NpAMOTo
Apuue- | 30f** ApH= (ponTa BOTHH | H3Nyue-
CHOTO qecKHH HHA
¢pos-
Ta
BOJIHEL
C Go- |Ha n.-u.| Bpe- — Ha u.-u. | C Go- | Ha ne-
KOB 3BeHe 3aHO 3BeHe HOB | pepanefi
H.-4. |B BEPX- H.-4. | CTeHKe
spe- HIOK sBe- | ALIHKE
Ha.‘- tﬁHHy Ha.'-
AL HES
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M podoaxcenue mata. VII—1

Tun rpowso
e ek 30A-17 | 30A-18 | 30A-1 o
= £ =19 30A-20 30A-21 .
30A-34 | 30A-36 | 30A-38 | 30A-4v | 30A-44 WA-60 | a0A-70 g?{ﬂf"
Meron kpennesus ®.-u.| Haknapaemun ckoGamn 3a ofon n 30po-
TOJIOBKH tuKcHpyeTes YrAOBEIMH mauuauﬁi.gpi é;epmari.n;;l lzlm?jme:me roaoskn | Buatamn H.:}:;.;anuuuu Buntamu
WT.; =11 =4 wr.) K nepep- | cKobaMH 3a | K nepen-
ueft | obon auddyso- | wedt
CTeHKe | pojepares; CTEHKE
' 33 NpH- | NOMOMEHHe ro- | AlHKa
JHBEL HA | NOBKH  (pHKCH-
‘ Andipy- | pyerea  yrao-
vh 30pofiep- | BhIMH naau-
f marene | Kamu
Huametp ~ OTBEpCTHR 41,0
B MHTE A48 H.-Y. TONOR- 32,0 30 41,0 28,0
KH, CM 4
"
Huamerp nenTpoB Kpenemx- 54,1; 0,65;
HHX oOTBepcTHR (CM); Ko- 3 2 42,4; | 32,6; 54,1; 0,65; 2 30,7;
NHYECTBO A 0,7; 2] 06; 4 0,43; 8
Tm& 5 ﬁpgﬁg':;;ﬂ B.-T. Bonramn k odaangosanuof ! i 4 3
ropJacBHHe pynopa - TaMH K od- HH-
Aanuopanunof Tamu
rOpJAOBHHE pY- | K CTeHKe
! nopa AlLHKE
Jliamerp BHXoAHOMD OT- 2,73
BEPCTHA B.-Y, TOMOBKH, CM 2,7 - 2,73 13,0
4
Ilnamerp KpenemHbXx OT- M5 x 4; 84
BepCTHA; HX KOMHYeCTEO, M5 3; = M5 x 4; 84 |[M3 x 3
OHAMETP LEeATPOB, cM 6.0 14,3

* [lupnua n.-u. spena 143 cu. 3
** B Hacrofulee BpeMs 3aMEHAIOTCA HAa PYNOpb WHAHHAPHYECKOTO
*** [lpn Heo6XOAHMOCTH B.-4. 3BEHBA MOTYT GbTh pasMellentl HHBM
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Jannue pasaeanTeAbHuX GHALTPOB H cOrracylouHx Tpanchop

l | Tun rpomxoroso- | 30A-15 |30A-30] 30A-32 30A-62
puTeA
30A-15 [30A-30
2 | Tun duastpa 0T—00—0i |125—00 10-48.87.801 [KO-49,12.003
3 | Conporuenenne 15 30 15
HArPY3KH, OM
4 | Peryamnpoexa [Mnasnan Cry- Crynensmu 0;
YPOBHE B B.-4. or 0 neHAMH
3sere puasTpa, 46 —3;
—6;
—9
5 Ly, men 11 b,b 3.0 4
6 Ls, sen 27 46 36 3
7 C,, mrg 15 6 12 6
8 Ce, mxg 10 6 6 4
9 Ry, om 51 12 43 12
10 Ra, om 25 91 " 18 91
12 R;. om - 39 10 39
13 Ry, om - 27 10 27
14 R, ou — 22 6.8 22
15 R,, om 2 A 30
266

——

TaGanuma

MATOPOB, MPHMEHREMEX B KHHOTEATPaAbHBIX TPOMKOrOBOPHTEARX

Vi3

30A-64 [30A-66 | 30A-68 |25I[ -1 | 30A-46 | 25A-44 95A-46
10-49.12004 | 4o {0 pod DAL - =
30 15 — et i
—3; —6; —9 [Naaeunasn - i o
or 0
1 4 1,0 - = e
4 d 7 —_ — S
4 6 16 == i il
4 4 0 - e g
12 12 20 - = P
91 91 24 = o8 fer
20 20 = el ad i
39 39 - Yo g 5
27 27 - = = =
22 22 - — — Ll
ST = : T =




16 | Tun tpancdopua 0.
TOpa

17 | Mommocts, sm

18 | Homunanbnoe
Ugayx (8) TpH Uy, =
= 60 &

19 | Marauronposon
20 | D npoeopa (no
Mean)®, mud
21 | Homepa*® ofmorkn
H KONHYecTRo

BHTKOB |
]
I
v
Vv
VI
Vil
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* Mapka nposona morka — T3B-].
** Howmepa suBofion caenyior 3a momepamu o6MoTox I—1 u 2
aos capuraoreA (I—11n 2; 1la—3 u 4; [(II

Ie—4 u 5

M podoaxcenue maba. VII—3§

—6 u 7

49.85,026 I0- [0- 10- | 10-49.85.024
49,85,022 49,85,025| 49.85.023

100 25 12 6 1,5

40; 28 20: 135 14; 7.8:4 |10: 6; 32 49

1130 x 45 130 30 11303 30 | 24524 | 1118 18

08 0,59 0,38 027 | 029 o2

168 970 213 o e

lla — 96; I1a — 90; 359 180 —- | 780

116 — 72 116 — 180

168 1—270 213 192 - s

168 1Va — 90; 704 %0 | — | 760
IV6—180

= E 213 192|134 | —

o i 359 8 f = iz

i i3 213 192 ey

N—3ud4; NI —5u6urT.
HT &)

a.). Mpr waauuum cexumit HoMepa BEIBO-
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