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3ANUCH

H BOCNPOH3BE/CHHE
3JBYHA




K csedenuro ysumensn

Avadunem cocToMT M3 COMOCTORTENbHLIX

chparmenTos:

l. Mexanuveckas 3anucs U BOCNpOM3Be-
AeHMe 3BYyKA.

2. Ontuueckan 3anucs W BOCnpou3sepe-
HMe 3BYyKaQ.

3. MaruuTHas 3anNuCh M BOCNpOM3Bepe-
HMe 3ByKQ.

Kaxasiin M3 HMX COOTBETCTBYET PA3IHLIM

paspgenam kypca cusmuku. Mostomy pe-

MOHCTPAUUR DPHUNBMA UENUKOM BO3IMOXHA

TONLKO B KOHUE Kypca (U3IMKKM MNM NpH

ero nostopenun. B anaduneme paerca

KpaTkoe npeacrasnexnme o crepeodoHnve-

CKOR rpamsanucu. IJTH KAAPSI ueneco-

o6pasHO PACCMOTPETH HA KPYXKOBBIX MNM

DAKYNLTATUBHBIX 3AHATHAX. Elﬁ‘llwnﬂl(



Ppazmenm |,

MEXAHUYECKASA 3ANMUCH
U BOCNPOU3BENEHUE 3BYKA

Mcrounmxom soyxa ssnserca xoneSnwouieecs reno.
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Kone6nowieecs teno & npunexauwiem cnoe sosgyxa cospaer
xoneSanmn RABNEHMA OTHOCMTENLHO CpeaMero 3navewus Po.
3syxosan sonka npeacrasnser cofo100 NpPoyecc pacnpocTpa-
Henun xoneSanmA pasnewms 8 ynpyroi cpepe (mayxﬂmzwoox



bymaxnan
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aln MNuwywee
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Menmbpana

Ecnu 3syxossie BONHLI ROCTMraOT membpansl, TO ONM 3acTas-
nmor ee xonebarsca. KoneGamma membpansi moxmo 3anm-
CaTh, COCAMNME €€ C NUIWYLMM YCTPORCTBOM. 5]
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3syxosnie xonebanmus
snepesie Guinu  3anm-
Canbl JAUCOHOM — IO~

6perarenem npubopa,

NONyuYMBWIEro  Halsa-

nwe chonorpacha (1877).
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Pynop

Memaarruvecxkui
8aAUK

Mepamit howorpadd umen merannuueckMini Banux, noKpwITHIA
BOCKOM MNM markum merannom—onosom. Mpu spawenun pyu-

KM BaNMK nosopauMsancs w Gnarcgaps BMHTOBOW OCM
CR Bneso. "ﬂ\‘l’@ﬂmﬂl(



Cmaasnan uzaa  3syxosan
Kamasxa

<

Pynop Membpana Oaos0

Cransuas wrna membpansi npopesana sunTOByIO KaMasky
PazHOA rnyGMMLI B COOTBETCTBMM C MIMEHEHMEM 3BYKOBOrO

S ELIZAZWOOK



Membpana

Pynop /

;<0

H2ara

J8yK08aR Kanasxa

@onorpad obnapan csoncrsom obparmmoctu. Ecnm sanwx ¢

3aNMCaHHBIM 3BYKOM BPaWaTe, TO Mrna, cneays sa yrnyGne-
HMAMM KaMasxu, 3acrasut xonebarsca membpamy co 3syxo-

BOW YacToTOR, M M3 pynopa OyayT wmCXOQMTLE panee 3anw-

CanMmie 3ByKM. ELiZRZWOOK



Brewnui sud nepsoo :pammoghona

Tupaxuposanmue 38yKO3QNUCH, BLINONHEHHOR HA BANWKE, NPAK-
THYeCKkM Hesosmoxmo. [Moaromy ma cmenmy doworpacdy npu-
wen rpammocdon. B rpammocone npumensior nnockme aucxm
C 3GNUCaMMLIM 3BYKOM. IJTH AMCKM YROGHBI NPH XPaHEHMM M
THPAXMHPOBAHMM METOAOM LITAMNOBKM. ELIZAZWOOK



Hanpasaenue Peiey

KoaeGanui £
pe3ya Hanpasaenue
S (SN xoaebanuiu Pesey

3syxosan xamasxa 3syxosan xawasxa
Ha sannxe doworpacda Ha ancxe rpammocdoma
(rny6unnan 3anucs) (nonepewnan sanmcs)

Monepeunas 3anuce npumenseTcs M Ha cospemeHMsIXx

nna-
cTumKax. ELIZAZWOOK



l'pomkozosopumeas

Pyunoit npusop & rpammocponax cHavana Guin 3amewew NPYXMH-
HbiM, @ noTtom snextpuveckum. Ha cmeny Gonswomy pswnopy npu-
Wen MNEKTPOHHLIA YCHNMTENs C rPOMKOrOBOPMTENeM. no3so-
NMNO CO3RATE KOMNAKTHYIO KOHCTPYKUMIO NEPEHOCHOrO NPOMIPhi-
BATENN C PErynaTtopoM rpoMKOCTH 3BYKa. Hmzw“m(



Membpana

B rpammocponax mcnonslosanmce
IBYKOCHMMATENW MEXANMIECKOH
2 cucremsi. Bonee cosepwenHbiMm
ABNNIOTCA COBPEMEHHbIe 3BYKO-
CHMMATENM, NPHHLUMNBI YCTPORCT-
2 82 KOTOPHIX OCHOBAWM Ha pas-
NHUYHBIX  DUINYECKMX RBNEHMAX.

ELIZRIWOOK




Mpunyun obpasosanns

3 A.C. B IBYyKOCHMMaATENE
=)
M W

Moawcnoi ” Kope

NAKONEeMNUK ﬂ

B anexrpomarwuTHOm 3syKOCHMMaTene npu uom&mux aKopa
NPOMCXOAMT MIMEHEHME MArHMTHOrO NOTOKA B KaTywxe, HapeToR
Ha SKOPL, M B HER BOINMKAET 3.A.C., 3JABMCALAN OT CMELeHMN

g ELIEAZWOOK

Pesunosan Mazwum
npoxaadxka

Kamywxa

I( amywxa
Oce

Pe3unosoe

KOABKO Sixope

H:ra

3syxocHmumarens
INCKATPOMArHMTHOR CHCTEMM



Hasaenue lasarenue

Kpucmaaa

+ + + +

Memaasraruvecxue
nAGCmMuNs

B nuesoanexTpuueckom 3syxocHMMaTene MCNONLIYIOT seneHue
neesodpdpexra. Mpu cxarum unu pacraxenun xpucranna wa
€ro rpaNsXx BOIMMKAIOT NPOTHBONONOXMMIE 3apaas. Awxano-
rMYHOe senenmne HabnopaeTcs u NPM MIrnbaMmMm NNACTHHKM

b ELIZAZWOOK



IMee3o3ae menm

Pe3unoswi
noowunNuK ’ 5
\“af Memaaruveckan
\ KaxKaadxka
AN sty Hz2a00epxameas
Pe3unossiu

noowiunKux FIITIITTITETEIIIS SIS

a

Mpu xoneGamuax Mrnsl Ha rPaHaX NBEIOCINEMEHTA BOIHMKAIOT

NEPEMEHHBIE NO BENMMYMHE W 3HaKY 3apagbl, KOTOPLIE M CO3-
AAOT B UENM IBYKOCHMMATENA TOK, XAPAKTEP MIMEHEHMN KO-

TOPOro COOTBETCTBYET 3ANMCAMMOMY 3BYKOBOMY curmyﬂﬁhzwnm(



Muxpogpon

Ycuarumeas

Cran Gonee cosepwenHbim 1 cno-
cob 3anucu 3ByKa, KOTOPMIA NO-
NYNMN HA3BAHME INEKTPOMEXAHM-
veckoro. 3syxossie koneSanus Pesey —
mukpodon npeobpasyer 8 anex-
TPMYECKME; YCHNEHHbIE 3NeKTPM-
veckwe xonebanms noCTynawT s
pexopaep, rae npeobpasylorca 8 mexamuveckue xoneSawus
pesua pexoppaepa. Pesey npopesaer 3syxosylo kaWaexy Ha

Bpawaowemcs aucke. ELIZATWOOK



Pe3unosan
wauba

BT ——

, lToawcnou
~ NAKONCHNUK

O6momkKa
Oco axopR

Peiey

Pa6ora pexopaepa OCHOBAHA HA B3AMMORECHCTEMM MArHWTHO-
rO NONA NOCTORHHOrO MarHmra M nons obmorxu sxops. Mpu
MIMEHEHMM HANPAaBNEeHMs TOKA B KaTtywke GyfeT MIMEeHaTLCR
NONAPHOCTS KOHLOB SKOPR M HanNpasneHuMe ero OTKNOHEHM:.
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2 Muxpogpon Ycuarumeas I‘poxxol-
2080pumeas

Hcmounux
3syxa

Kawan b Caywamea

-1 > /

Mpunymn crepeodoHMHEcKod ABYXKAHANLHOR Nepepavn 3sy-
xa. Mpu nepemewenmmn wcrounmka 3syxa m3 touxm| 8 Tow-
xy 2 u 3 6yaer NPOMCXOAMTL Nepepacnpenenexme 38yKOBOro
NONS B NOMELEHMM, rAe Pacnonoxe™ cnywarens. 1o No-
3BONMUT eMy CYAMTH ommpcnmum wcrounmxa ssyxa. Cos-
AAETCH Bnevarnexme MHOTO 3ByNaHMA.

ELifAZWOOK

|



Peiey
y ______,/ . \ b .
llpassi xanaa ; Jesoii Kanaa
g i : .
. s .
I'ay6una Hanpasaenue xoaebanui

e3ya
Janucu s

lTaacmunka

Pasipe3s
Kanasxu

Kawnasxa

8 nAaane

Kanasxa
3anuces curmana 3anuce curwana 3anucs curnanocs
nesoro xawana NPasoro xamana NO AByM Xawmanam

Ob6vemnoe 3syvanmue MOXHO NONYWMTL NPM ABYXKAHANLHOA 3a-
NUCH HA FPAMNNACTMHKE. JTa 3JANWChL BLINONHAEGTCA PE3UOM Ha
NPOTHBONONOXMHBIX CTOPOHAX KAMABKM NO ABYM CAMOCTOSTENL~

MMM KaHanaM. ELIZRIWOOK



Hziaa ——Hanpasacnue xoaebanui
U2ZAB 36VYKOCNUMameAn

MNonomenne wrnu 8 xanasxe
Kamywxa

: : ~
%Kamywxa
% o v II: 10depxameas :

A »  ang \ lModsuxneiti maznum
Fonosxa ¢ nepemennmm .
MATHMTHBIM CONPOTHANEHMEM e pe
Fonosxa ¢
Fonosxa ¢ peyms NOABMMMLIM MATHMTOM

TRPYSNaATMMK NaeIOINEMENTAMM

Ann socnponssepenus CTEPeOdOHMMYECKOR rPaM3anucH NPHMEHs-
10T crepeodOHMvECcKMEe 3BYKOCHMMaTenu (ronoexu), ocHosamMme
Ha pasnuuMbix Puanveckux senexmax. Kaxasii xanan sanucu cos-
AAET INEKTPHYECKME KONESAHMA B PaIHLIX INEKTPHYECKMX Uenax.
It anexTpuueckue xoneGaMmMa NOCNE YCMNEHMA NOCTYNAT Ma

FPOMKOroBOPMTENM, KOTOPMIE yRAANEHH APYr OT Apyra. El[ﬁnzwm"(



Ppazmenm 2.

ONTUHECKASR 3ANMUCDH
U BOCNPOU3BEAEHUE 3BYKA

ELIIRTWOOK



[ JepKkaao \
.2 . \\\

Jeyxosas
dopoxxa
\ Kunonaenxa
Mewnxbpana \:
3eyxoesie xoneGaHus MOXHO Hemounux

sanucate Ha xunonnewxe. Or- ceema

PaXeHHbld OT 3epxana csero-

8OA nyv nosropser xonebamus

membpamsi.

Mpu AsMxeHMM NNeHKM BOIHKKAET 3IBYKOBAN AOPOXKA, KO-

ropan Gyaer BMAMMOA NOCNE NPORBNEHMA. El[iihzwnm(



Muxpogon

Kunonaenxa

lleaesan \ .

duagpazma

Ycuaumeas | -
. B 8

Hcmounux 3syxosan
ceema dopoxka -

o

Bo3MOoXHa MMHaR NPUHUMNKANLHAN CXEMA ONTHYECKOR 3aNMCH
ssyxa. Ecnu cneymansHyio namny nurare TOKaMu 3BYKOBOW
“acToThi, TO €8 CBEeTOBOW NOTOK GyAeT MIMEHATLCR B COOTBET-
CTBMM CO 3BYKOBBIMM KONEGaHMAMM M HA ABMXYLIEGACR NNeH-
K€ BO3HMMKMET 3BYKOBAN ROPOXKA NEPEMEHHOR NNOTHOCTH.

ELIFXTWOOK
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llpywuna Q

Namuza

Ha npaktMke WHPOKO HCNONBLIYIOT MArHUTOINEKTPUHECKYIO

cucTemy sanucu 3syka. Ecnu wneid noaxnioumMTe K MCTON-

HMKY NEPEMEHHOrO HaNPRXEHMN, TO 3epPKansue M OTPaMeN-

Mol nyy Gyayr xoneBareca C YacToToR TOKA. 5
rLifAzwooK



Pasnuunsie nonomenma Temw xnuwa
MacKkM Ha weneson amadparme

Ulens

* “l.l.lztmg, ‘ Q
A N\ -

Jepxkaao

llleacsan

IKpan
duagpaz.ma e

Tens

Macka

Ans nonyvenms 3aNUCKH NEPEMEHHOR IMPHHBI MCNONBIYIOT
macky u wenesyo amadpparmy. Konebanus sepxana swismisanor
BEPTUKANBHLIC Nepemelermn MIOOPANENMA KNWMHA MacKM Ha
Anacpparme. Mostomy 8 coorsercremm ¢ xoneGanmsmu sepxana

GYAeT MIMEMATLCH WMPHHA TEMMHOR NONOCKM Ha IKpaNe. ELIZRZWO0K



Hezamus { ;
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coCcoocnoonapy

|
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lUlearesan I
duagdpaz ma Vi

llozumus

Sk

i

Ecnu B nnockocTM 3KkpaHa NOMECTMTL ABMXYWYIOCE KMMHO-
NNEHKY, TO NPKU €€ NPOABNEHMM NONYMMM HEraTHMBMYIO 3a-
nuce 3syxa. 3syxosan popoxxa Gyaer csernoi. lMpm xow-
TAKTHOR nNeYaTH Ha noIMTHEE 3syxkosam popoxxa Gyper

e ELIZATWOOK



Ycuaumean Ponopaxma

llleacsan :
duagpazma Muxpoobeexmues -
.
Junia :
- -
- i ~
. -
-
.
.
-
Jepxarsnmi .
ocyurropad ~
-
Macxa .
/ Kondencop

ﬂuxpo«pon Jlaxna

Monman cxema onTMveckoR 32nMcH 3syxa wa uumon:y[[lmWﬂﬂl(



mA
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Bocnpoussepgenue 3syka BOIMOXHO TONBKO ¢ NOomowso o-
roanementa. lMpu mamenenun cseTosoro noroxa cooreercr-
BEHHO MIMENNETCR M CMNA TOKA B uenu POTOINEMENTA.

ELiFAZWOOK



Ponozpasma

Sasne et /\;1
g%’/(‘> / \., / ﬁ Jepxaao

Kondencop

/

Muxpoobsexmus

e y
Aunamux | ‘ ﬂ
Ycuaumeas
$

Monkas cxema sOCNpoOM3IBEAEHMA 3BYKA C KMHONNEHKM. Euﬁzwnm(



Ppazmenm 3,

MATHUTHAR 3ANMUCDH
U BOCNPOU3IBEQEHUE 3BYKA

ELIZAZWOOK



Henpepuisno nepemewian cransuyio nonocy s6nusu nonwocos

NEKTPOMArHMTa M CO3RABaR MMNynschl Toka B8 obmorke,
F/MONHE COIRATE Ma CTANLHOW NONOCE OTRENbHBIE 3OHM Ha-

MArHHYEHHOCTH. 9'5‘]
ELIZRZWOOK



Yacmuuno
NAMAZRUYen

IMoanocmoro
HAMAZNUYEN

DuU3INYECKAN KAPTHHA HAMATHMYMBANMA :nyxomnmhlﬁzwnm(
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Muxpogon Ycuarumeas “’,

Muran O6GMOTKY 3NEKTPOMArHMMTA TOKAMM 3BYKOBOW NacToTl,

MOXHO ABMXYLWLYIOCR CTaNbHYIO NONOCY HAMArHMTHTL COOTBeT:

CTBEHHO XapaKTepy M3IMEHEHWs TOxka B8 ero obmorxe. ﬂﬂ
ELIZAZWOOK



Mpu asMXeHMM HamarHMueHHOR CTansHOM nONOCHI OKONO 3a-
30Pa 3NEKTPOMArHMTa B €ro CeppevHMKe NONBMTCH NEepemMeN-
MBI MArHMTHBLIA NOTOK, @ B OOGMOTKE BOIHMKMET 3.R.C. MH-

PSP ELIZRTWOOK



lpoxxozosopumeas

=7

Ycurumeas

Mpu socnpoussepenum maruurHon 3anmcw 3syxa xoneGamun
3.A.C. 8 O6MOTKE INEKTPOMArHMTA RONXHMI GbiTh yCHNEHB W

NOAAHBI HA rPOMKOroBOpMTEnNS. 36/
ElZWlllll(
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lenepamop
CMupanun
3anucu

Mpu nponyckanmum HAMarHMYeHHOR NONOCHI Yepe3s BbICOKO-
YACTOTHO® MArHMTHOE NONE OHA NONHOCTLIO Pa3MarHMuYMBa-
erca. Mpu Bnixope 3nemenTa NNEHKM M3 NEPEMEHHOro Mmar-
HMTHOro nona oM Gyaer NONapaTh B TOMKM C MEHLLUMM 3Ma-
NEHMEM HANPANXEHHOCTH, M BENWYMHA OCTAaTOMHON MArHMTHOM
MHAYKUMM nNpPaxTHyecku Gyaer yMeMblwaTeca A0 Hynesoro

e ELIZAZWOOK



Maruurnan 3anucs 3syxa Guina wsoGperena e 1898 rogy B. Ma-
ynecenom. 3anuch 38yKa NPOMIBOAMNACE HA CTANLHYIO NPOBO-
noxy. OAMaKo wmpokoe pacnpoctpanenne owa nonywkna nocne
1945 ropa, xorpa 6eino nonywewo smicokoe Kavecrso 3myxosa-
NMCH M GBiN COIRAN COBPEMEHHBIA IBYKOHOCHTENS — MATHMTHAR

ELFZAZWOOK



Ycunnrens
S0CNPONIBE AOHNR

oo “ﬁ [j?
\ \!

IMaenxa

Cmupavwan

Bocnpou3sodsuan
20A08Ka

20A08Ka
Janucwisaouan

20A08Ka

Ann MarMuTHOM 3aNMCH, BOCNPOMIBEREHMN M CTMPAHME NPM-
MEHRIOT Pa3fentHbie 3NEeKTPOMarHuTel — ronosxu. Ha pucyw-

K€ NOKa3aMa CTPYKTYPHAn CXeMa MarHuTooHa ¢ Tpems ro-

nosxamu. ELIZRIWOOK



B 6mTOoBMX MArHMTOOHAX 3ANMCHBAOWYIO W BOCNPOMI-
BOANUYIO FONOBKM 3AMENRIOT OAMOR—YMHBEPCANBHON. Ezwnm(




* HOHEL

Avacpunem no dpusuxe ana 9-10 xnaccoe
CAenan no saxasy Mumnucrepcrsa npocsewenns CCCP

Astop xampmpar neparoruvecxkux wayxk M. Ywaxos
Koncynsranr poxrop neparormueckux wayx /. [llaxmaes
Xynoxuux-ocpopmurens H. [l ynaesa
Pepaxrop /. Bumyxnosckasn
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