OEJIEPAJIBHOE AT'EHCTBO I10 OBPA30OBAHUIO

['ocynapcTBeHHOE 00pa30BaTEIbHOE YUPEKICHHIE BBICIIETO MPOPECCHOHATLHOTO

o0pa3oBaHus «XaKacCKui rocyaapcTBeHHbIN yHuBepcuTeT uM. H.®. KatanoBay

Konnemx negarorudeckoro oopazoBanus, uHdpopmaTuku 1 mpasa [MIK

CCTCCTBCHHOHAYYHbBIX TUCHUIIIIMH U MATCMAaTHUKaA

Pedepar

Ha TEMY:

HccnenoBanue IByXTOHAJIBHOTO 3BOHKA HA OCHOBE MYJIbTHBUOpATOpA.

ABTOp pedepara:

(ToHUCH)

.B. IlokosxoB

(mHUTIAAITB, (haMUITHS)

CnenmansHocTh: 09.02.01-KomnbroTepHbIE CUCTEMBI M KOMILIEKCHI

Kypc: 111
['pynma: T-31

3auer/He3ayer:

PykoBonutens:

(moamnuck, 1ata)

O.I1. KorymbaeBa

(MHUTIAAIIBI, (haMUIIHS )

r. Abdakan, 2015 r.




Conep:xkanue:

BBEIIEHUE ...t 3
1. OnucaHue MYJIBTHBHOPATOPA ... covvvrerrrrereisirreessinessssreessseessssesssssneessnns 4
2. OOmrast XapaKTEPUCTUKA MYJTBTUBHOPATOPA ... covvvvevvvreeiirreeiinnesiienans 7
3. Twurmbl IByXTOHAJIbHBIX 3BOHKOB Ha OCHOBE MYJIbTUBHOpaTOpA ......... 9
4. TIpuHIMI pabOThI IBYXTOHATBHOTO 3BOHKA .....vveesvreeessreeesireesssnensssnns 10
SBAKITEOUEHMEC. . .. evteeeentteeessseeesssseeesssseesasseeesasbeeesasseeesanbeeeaabne e e anneeeesnnneeeannes 11

CITHCOK  JTITCPATYPBL. vttt evvreesisreresssresssssseessssesssssesssssessssssssssnssssssnssesssnseees 12



BBenenue

Best anextpoHnka ecnu pa3oOparbesi COCTOUT U3 OONBIIOTO YMCIA OTIAEIbHBIX
KUPIUYUKOB. DTO TPAH3UCTOPBI, AMOIBI, PE3UCTOPHI, KOHACHCATOPHI, MHIYKTUBHBIC
JJIIEMEHTHL. A yX€ U3 3TUX KHPIUYMKOB MOXHO CJIOXHUTb BCE, 4TO yroaHo. Ot
0e300MIHOM JETCKOM WIPYLIKM H3AAOUIe, HampuMeEp, 3BYK «MsAy», 10 CHCTEMBI
HaBEACHMs OAJTTMCTUUYECKON pakeThl C pa3elrolleiics TOJIOBHOM 4acThi0 HA BOCEMb
MEraToHHbIX 3apsifoB. OOHOW M3 OYEHb HU3BECTHBIX W YacTO MPUMEHSIONIMXCS B
JIIEKTPOHUKE  CXEeM, SBISETCS  CHUMMETPUYHBIA  MYJIbTUBHUOPATOp,  KOTOPBIi
IpEJCTaBIsIET COOOM 3JIEKTPOHHOE YCTPOWCTBO BbIpadaThIBaoIlee (IFE€HEPUPYIOLIEE)
Kojebanuss mo Qopme, TpUOIMKAIOIIMECS K NPSIMOYTrojabHON. MynbTUBHOpaTOpOM
Ha3bIBAIOT AJIEKTPOHHBIE YCTPOWCTBA, TI'€HEPUPYIOLIUE HIIEKTPUUYECKHE KOJIeOaHMUs,
Onu3kue 1no Gopme K NPSAMOYTOJIbHOM, YTO M OTPAKEHO B €ro Ha3BaHWUU: "MYJIBTH -
MHoro", "BuOpo - kojeOanue". Mosi cxema JBYXTOHAJbHOTO 3BOHKA Ha OCHOBE
MyJIbTUBUOpaTOpa celuac MOYTH HE MNPUMEHSETCs, TaKk Kak TpeOyroTcs AeTai,
KOTOpBIE BBINUIM ¢ npou3BoAcTBa npu pazane CCCP. [lna co3gaHus UMEHHO TaKOro
JBYXTOHAJBHOTO 3BOHKa MHE MOTPEOOBAIIOCH pa300paTh MHOIO COBETCKOW TEXHHUKH
JUISL HAXOXKACHUSI UMEHHO HY>KHOM J1eTasu.

Hean: sBasercs u3zydyeHwe U pa3pabOTKa JBYXTOHAJIBLHOTO 3BOHKA HAa OCHOBE
MYJIbTUBHOpATOpA.

3agaum:

1. M3yuuTh mpoIecc OMOBEMICHHUs ¢ TIOMOIIBIO IBYXTOHAIBHOTO 3BOHKA.

2. PackpbITh TEXHOJIOTHIO IByXTOHAJIBHOTO 3BOHKA.

3. CrnpoekTupoBaTh ABYXTOHAIHHBIH 3BOHOK HA OCHOBE MYJIbTUBHOPATODA.

4. Omnucate mpouecc pa3pabOTKM JABYXTOHAJbHOIO 3BOHKA Ha OCHOBE

MYJIBTHBHOpATOpA.
5. Ilpoananu3upoBaTh KauyecTBO palbOThl JBYXTOHAJIBHOIO 3BOHKA HAa OCHOBE

MYJIBTHBHOpATOpA.



1. Onucanue MyJabTUBHOpPaTOpa

MynbTUBHOPAaTOP —pENAKCALMOHHBIN T€HEPAaTOP

CUTHAJIOB DJICKTPUYECKUX MPSIMOYTOIBHBIX KOJCOAHHUI ¢ KOPOTKUMH (PPOHTAMHU.
Tepmun mpemsioxkeH  rojutaHackuM — gusukom BaH  nep [lomem, Tak  Kak
B CIEKTpEe KoJIeOaHWH MyJIbTUBHOpATOpa MPUCYTCTBYET MHOXXECTBO TapPMOHHK — B
OTIIMYME OT IeHepaTopa CUHYCOUJAIbHBIX KojeOaHuil («MOHOBHOpaTopa»). Brepsbie
MyJIbTUBHOpaTop ObL1 ontucan Mkkim3om u Jxxopaanom B 1918 rony.

MynbTUBHOpPATOP SBISETCS OJHUM M3 CaMbIX PACHPOCTPAHEHHBIX T€HEPATOPOB
UMITYJIbCOB MPSAMOYTOJIBHOW (QOpPMBI, TMPEACTABISIOMUNA 000 JIBYXKacKaaHBIN
PE3UCTUBHBIA YCHUJIIMTENIb C TJIYOOKOM TOJIOKUTEIbHOW o0O0paTHON CBsi3bio. B
AIEKTPOHHOM TEXHUKE HCIOJIB3YIOTCS  CaMbl€  pPA3JUYHbIE BAPUAHTBI  CXEM
MYJIbTUBHOPATOPOB, KOTOPBIE PA3IUYAIOTCS MEXKIY COOOH MO THUITy HCIOJIb3yEeMbIX
AJIEMEHTOB (JIaMIIOBBIE, TPAH3UCTOPHBIC, TUPUCTOPHBIC, MUKPOIJIEKTPOHHBIE M TakK
nanee), pexkuMy paboThl (aBTOKOJICOATENbHBIN, KAYIIINE CHHXPOHU3AIINN ), BUJIAaM CBSI3U
MEXIY YCUIUTEIbHBIMH JJIEMEHTaMH, CIHOCO0AM pEryJMpOBKUA JIMTEIBHOCTH U
YaCTOThl TEHEPUPYEMBIX UMITYJILCOB U TaK Jajiee.

[IpuBenennas cxema MyJIbTHBHOpATOpa Ha JBYX TPAH3UCTOpAX celyac MOYTH HE
MIPUMEHSIETCS, TaK KaK UMEET IJIOXHE YaCTOTHBIE CBOMCTBA U HE OYEHBb KPYThIe (DPOHTHI,
YTO OTrpAaHWYMBAET YacTOTy ero reHepauum g0 eauHui, MI'm. Ha Gonee BpIcOkHMX
yacToTax 00a TpaH3MCTOpa 3aMHUpalOTCs M I BOCCTAHOBIIEHUS PA0OTHI yCTPONCTBO
HAJI0 Mepe3anycKaTh, YTO BO MHOTHX CITy4asiX HEIPUEMIIEMO.

Jnst  monmydeHuss — KoyieOaHUM, — XapaKTEPHU3YIOMIMXCS ~ Y4aCTKaMH  CO
CKauKO0OOpa3HbIMU M3MEHECHUSIMU HAMPSHKEHUN U TOKOB (TaK Ha3bIBAEMBIX ‘‘pa3pbIBHBIX
KOoJeOaHuil”), TPUMEHSIOTCS pEJIaKCAI[MOHHBIE TEHEPaTOphl WM  PeIaKCaTopHhl.
PenakcaTopsl, Kak U TPUTTEPBI, OTHOCATCS K KJIACCy CIIYCKOBBIX YCTPOWCTB U OCHOBAHBI
Ha TPUMEHEHUM YCUJIMTENEH C KOJbLOM TMOJOKUTEIbHOM O0OpaTHOM CBSI3W WIIU
puOOPOB C OTPUIIATEILHBIM COMPOTHBJICHUEM. B OTIMuue OT TPUTTEPOB, WMEIOIINX
JIBA YCTOWYMBBIX COCTOSIHUS, T€HEPATOPhl PEIAKCAMOHHOIO TUMNA UMEIOT MAKCUMYM

OJIHO YCTOMYMBOE COCTOsIHME. MyIbTUBHOpPATOp - TEHEPATOP MPSMOYTOJIbHBIX



VMITYJIbCOB PENAaKCAMOHHOIO THUIIA C PE3UCTUBHO - €MKOCTHBIMH IOJIOKHUTENIb-HBIMU
OOpaTHBIMH CBSI3SIMH, UCIIOJIB3YIOLINI 3aMKHYTBIN B KOJIBIO MOJIOKHUTEIBFHOM 00paTHON
CBSI3M JIByXKAKACAHBIA YCUITUTENb.

MynpTuBUOpaTop MOXeT paboTaTh B  OJHOM M3 TPEX  PEKUMOB:
aBTOKOJIEOATETbHOM, XapaKTEPU3YIOIIUMCA OTCYTCTBUEM YCTOMYMBBIX COCTOSIHHIA;
CYILLECTBYIOT JIBa YEPEAYIOIIUXCS BO BPEMEHU COCTOSHUSI KBa3UPABHOBECHS; KAYLIEM,
IIPpM KOTOPOM CYIIECTBYET OJHO YCTOWYMBOE COCTOSIHUE M OJHO COCTOSIHUE
KBa3zupaBHOBecHs. [lepexo OT yCTOWYMBOIO COCTOSTHUSL B COCTOSIHUE KBAa3UPAaBHOBECHS
IIPOUCXOJUT TII0J BO3JICHCTBHEM BHEUIHUX 3aIlyCKAIOIIUX HMITYJIbCOB, @ MOMEHT
BO3BpAILEHUSA B YCTOMYMBOE COCTOSTHUE OMNPENENSETCs MapaMeTpaMu BpeMsi3afaroiei
uenu (BpeMeHeM periakcanuu). TakuM oOpa3oM, Ha OJMH HMITYJIBC BHEIIHETO
BO3JCHCTBUS JKAYIUI MyJIbTUBHOpPATOpP BBIPAOATHIBACT OAMH HMITYJIBC 3aJaHHOU
JUIMTEJIbHOCTH; CUHXPOHU3AIMU. B 3TOM pexuMe Ha MylbTHBHOPATOp BO3JEHUCTBYET
BHEIIIHEE CHHXPOHM3UpYIOILEe HampsbkeHue. [Ipm 3TOM pexume CylecTBYIOT JABa
YepeayIoLUXCsl COCTOSHUS KBa3UPABHOBECHS, HO MEPUOJI KOJIeOaHUM paBeH WM KpaTeH
NEPUOTy CHHXPOHU3UPYIOIIETO BO3EHCTBUA.

MynpTUBHOpAaTOpbl NMPUMEHSIOTCS B KAauecTBE 3aJalolIMX TI'€HEepaTopoB,
pacIIMpUTEIEH UMITYJILCOB, JEIUTEICH YACTOTHI.

Ecniu B TpUITEpHBIX YCTPOMCTBAX HAYAJIbHOE pAa3BUTHE PErEHEPATUBHOIO
nporuecca, oOecneuynBaroniero (HOpMHUPOBaHME KPYThIX IEpPenajoB, HaMNpsKEHUs,
BBI3BIBAETCS BHEUIHUMHU MMIIYJbCAMU YIPABIEHUSA, TO B MYJbTHBUOpATOpax 3TOT
OpOLECC pa3BUBAETCS aBTOMATHYECKH Ojarojaps HaAIWYMIO BPEMsI3aJarolIux
(XpOHHMpPYIOUIUX) JIEMEHTOB, KOTOPHIMU 00bIUHO sBIsIOTCS RC-1ienouku. Pazymeercs,
YTO B TOM U JPYroM CcCllydyasix TE€HEpaTOpHOE YCTPOMCTBO MpPENCTaBIseT COOOM
YCUJIMTEJIBHOE 3BEHO TOTO WJIM WHOTO THIA, OXBAaY€HHOE MOJIOKUTEIBHON 0OpaTHOM
cBs3bt0. Takum oOpazoMm, MYJIbBTUBHOpATOp MPEACTABIAECT COOOM pellaKCallMOHHBIN
aBTOTEHEPATOp HAIpPSHKEHUS MPSMOYroibHOM ¢opMmbl. TepMuH «aBTOreHepaTop»
O3HAu4aeT, YTO OH I'EHEpUpyeT He3aTyxawllue KojebaHus 0e3 Kakoro-imdo 3amycka

HN3BHC U HE HMCCT YCTOﬁQHBBIX COCTOSIHMU PaBHOBCCHA. PCJ’I&KC&HI/IOHHHﬁ XapakTep



KoJIcOaHUI BBIXOOHOI'O HAIIPSDKCHUA YKA3BIBACT HA TO, YTO YCJIOBHUA CaMOBO36y}KI[eHI/I51

BBIIIOJIHAKOTCS B IIMPOKOM OUAIIA30HC 9aCTOT.



2. O0mas xapakTepucTHKA MyJIbTUBHOpPaTOpa

[Ipy npoexkTUpoBaHWM MYJIBTUBHOPATOPOB B KayeCTBE JJIEMEHTHOH 0a3bl
UCTIONB3YIOT OWIMOJSIPHBIC, TOJEBbIE WU OIHONEPEXOJIHBbIE TPAH3UCTOPHI, a TaKKe
aHaJIOTOBble U LU(POBBIE HHTETpalibHble MHMKpocxeMbl. llociaenHumu daie Bcero
SBJIAIOTCS ONEPALMOHHBIE YCUIIUTEIN U JIOTHYECKUE 3JIEMEHTHI. [10IynpoBOIHUKOBBIE
npuOOpbl B MyJIbTUBHOpaTOpax pabOTAIOT B KIIFOUEBOM PEKHUME.

[Ipu pabGote MynbTHBHOpaTOpa B PpEXUME AaBTOKOJEOAHUN BbIpaOATHIBAIOTCA
NEPUOJIMYECKA TOBTOPSIIONIMECS HUMITYJIbCHl MPSAMOYrojibHOM  (Gopmbl. YacroTa
TEHEPUPYEMBIX HMITYJIBCOB OIpPEACIIETCS NapaMeTpaMy BpeMs3aJarolledl Lenw,
CBOMCTBAMHU CXEMbl U PEKUMOM e€ nuTaHus. Ha dactoTy aBTOKOJIEOaHMI OKa3bIBaeT
TaKk)Ke BIMSHHUE MOJKItoyaeMmasi Harpy3ka. OObIYHO MYJIbTUBHOPATOp NMPUMEHSETCS B
KayecTBE T€HepaTopa HMMIIYJIbCOB OTHOCHUTEIBHO OOJIBLIONW JUIMTEIBHOCTH, KOTOPBIE
3aTeM HUCIOJIb3YIOTCS 1Jis1 (POPMHUPOBAHUS UMITYJIbCOB HEOOXOJMMOW JJIMTEIBHOCTH U
aAMIUTUTYIbI.

Takum oOpa3oM, MyJIbBTHBHOPATOPHI, pabOTalOIIME B aBTOKOJIEOATEIBHOM
pexXUMe, MPUMEHSIOTCS Yalle BCEro B KauecTBE 3aJarolux reHeparopos. [loaTomy k
HUM IPEIbABISIOTCS TpeOOBaHMs BBICOKOM CTaOMIBHOCTH YacTOTHI, KOTOpasi, OJHAKO,
MOET OBITh JOCTUTHYTA TOJILKO MPUMEHEHUEM CHELHAIbHBIX MEp MO CTaOWIM3aliU
YaCTOThl NMEPUOJUYECKON MOCIEeI0BATEIbHOCTH UMIYJIbCOB. OOBIYHO OTHOCUTENbHAsS
HECTaOWUJIBHOCTh YacTOThl MPU  BO3JEHCTBUU PA3NIUUYHBIX JECTAOMIM3UPYIOLINX
(aKTOpOB COCTABIIAET HECKOJBKO MTPOLICHTOB.

MynpTUBHOpAaTOPbl MOTYT TakXke padoTaTh B KAYIIEM PEXKUME U PEKHUME
CUHXPOHU3ALIMH.

B xaymem pexume MyJIbTUBUOPATOp HMMEET OJHO COCTOSIHHE YCTOWYHMBOTO
paBHoBecus. [Ipu  BO3AEHCTBMM  3alyCKAlOMIETO HMMITYyJIbCa  MYJIBTUBHOpATOp
BbIpaOaThiBaeT OAMH NPSIMOYTOJbHBIA HMIIYJIbC, TMOCJIE YEro BO3BpallaeTcsd B
COCTOSIHME€ YCTOWYMBOTO paBHOBECHs. [peOOoBaHUS, NPEABSIBIAEMbIE K KIYIIUM
MYJBTUBHOpAaTOpaM, aHAJIOTUYHBI TPEOOBAHUSIM K TPUTTEPAM.

B pexuMe CHHXpOHM3AIMM Ha MYJbTUBUOpPATOp BO3ACUCTBYET BHEIIHEE



NEPUOANUYECKOE HANPSIKEHUE 4YacTO CUHycouaanbHOW ¢opmel. Ilpm 3Tom wyacrora
NEPUOINYECKON MOCIEA0BATEIbBHOCTH MNPAMOYTOJIBHBIX HMIIYJBCOB, T'€HEPUPYEMBIX
MyIbTUBUOPATOpPOM, paBHA WM B IEJIO€ YUCIO pa3 MEHbIIE YacCTOTHI
CUHXPOHU3HPYIOIIEro HamnpskeHus. [Ipu CHATHM CHHXPOHM3MPYIOIIETO HaNpsLKEHUS
MYyJIBTUBUOPATOp MPOAOIIKAET paboTaTh B aBTOKOJIE0ATENbHOM pexknMe. B HacTosmei

IJIaBC paCCMaTpUBAIOTCA aBTOKOJIcOaTEIIbHEIC MYJIBTHBI/I6paTOpBI.



3. Tunel IByXTOHAJIBHBIX 3BOHKOB HAa OCHOBE MYJIbTHBHOpaTopa

JIBepHbIE 3BOHKH OBIBAIOT TPEX BUOB:

o [IpoBOHBIE 3BOHKM — 3TO KJIACCHKA, KOTOpPasl AKCILUIyaTUPYETCS YyKE HE
OJIMH JECSATOK JIET, HO TEM HE MEHEE MUX MOMYJSIPHOCTh HE YMEHBIIAeTCsl Oyarojaps
BBICOKOMY KadeCTBY M O€30TKa3HOCTH B paboTe. 3BYKOBBIC CHTHAIBI MPOBOIHBIX
YCTPOMCTB JOCTATOYHO pa3HOOOpa3HBl: 3TO MOTYT OBITh TNPUPOIHBIC 3BYKHU,
WHTOHALIMK MY3bIKAJIbHBIX HHCTPYMEHTOB, IECHU, MEJIOANM U T.1. HegocTaTkoM Takoro
3BOHKA SIBJSIETCS HEOOXOAMMOCTh TMPOTATMBAHUS CHEHUATBHOrO Kalens, dYTo
3aTPYJHUTEIBHO, HAIPUMEDP, B YACTHOM JIOME

o becnipoBonnas mozenb. Ecau HET BO3MOKHOCTH YCTAaHOBKM IPOBOJHOTO,
IIOMOKET 3BOHOK  JIBEpHOH  OecrnpoBOAHOM, paloTaromuid 1O  NPUHLUITY
PaguoBOIHOBOTO cUTHana. Hampumep, ecaiu BaM HEOOXOAMMO YCTaHOBUTH JBEPHOMU
3BOHOK Ha KaJIUTKY, paclojokeHHyro B mpenenax 100 MerpoB or goma, TO 3TOT
BapuUaHT OyJeT HauboJiee aKTyaIbHbIM.

° JIBepHOIT 3BOHOK C Kamepod. OOBIYHBIN JBEPHOM TJIa30K TMO3BOJSET
B3IJISIHYTh HAa MOCETHUTEISI TOJIBKO B TOM CIy4ae, €CJIM BIlaJieNiell KBAPTUPHI HAXOIUTCS
noma. Ecnu ke rocTes mpuiien B OTCYTCTBUE XO3SMHA, TOCICIHUN MOXKET HUKOT/Ia HE
y3HaTh O Bu3HUTe. [[ns pemieHus 5Toil mMpoOsiieMbl W CO3[aH IJICKTPOHHBIA JIBEPHOMU
rna3ok «I'ma3OK» ot 6penna BB-mobile. HoBunka npeacrasiser codoit KoMIUIeKC U3
JIBEPHOT'O 3BOHKA, BCTPOCHHOW KaMephl U MaHEIU C KUJIKOKPUCTATUTMYECKUM dKPAHOM,
KOTOpasi KpenuTCsl K BHYTPEHHEUW cTopoHe aBepH. [locine HaxaTus Ha KHOMKY JBEPHOTO
3BOHKAa 3BYYHUT CHUTHQJI BbI30Ba; 3aTe€M YCTPOMCTBO BKJIIOYACT OJKpaH, JeslaeT
(OTOCHUMOK WJIM HaYWHAET 3aluch BUJEO (B 3aBUCHUMOCTH OT HacTpoek). HasBanus
dainoB mpu 3TOM coAepKaT JaTy W Bpems BuzuTa. Hampumep, daitn ¢ uMmeHem
«20120324-151228.jpg» npeacrapiseT codor GOTOCHUMOK, ClieNaHHblid B 15 yacoB 12
MuHYT 28 cekynna 24-ro mapra 2012-ro roma. A ¢aitn ¢ umenem «20120324-
153218.avi» mpenacrapisieT coOOM BHIE03aINCh, CACIaHHYIO B 15 yacoB 32 MunyThl 18

cekynj 24-ro mapta 2012-ro roaa.
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4. IlpuHuun padoTsbl IBYXTOHAJILHOI0 3BOHKA

AR2 Jbx ; & J}Jﬁ dﬁ% 8f St
kU1K
i o 104] OS] N g0
g2 €3 L] _1100mx
Y <l % ST *68
x68, xh8 ] t 8
w08 . Jasr
W JeKx68 f? o 458
1738 rrge| 4R 2%

Ha pucyHke moka3zaHa cxema JABYXTOHAJBHOI'O 3BOHKA Ha MYJbTHBHOpaTOpA.
JIByXTOHAJbHBIM 3BOHOK COCTOMT U3 JBYX TIE€HEpPAaTOpOB: TeHepaTopa TOHA
(Tpan3uctopsl V3 1 V4) 1 CHMMETPUYHOTO MYyJIbTUBHOpaTopa (Tpan3uctopsl Viu V2).

Kak wuzBecTHO, pu paboTe MYyJIbTHUBHOpaTOpa €ro TPaAH3UCTOPHI MOOYEPEIHO
OTKPBIBAIOTCS U 3aKPBIBAIOTCA. ITO CBOMCTBO MCIOJB30BAHO JIJISl YIIPABJICHUSI YACTOTOMN
reHeparopa TOHAa. BbIXoJ MyJIbTHBHOpAaTOpa COEIMHEH C T'€HEpaTOpPOM TOHA 4Yepe3
pesuctop RS, mo3ToMy OH MepUOAUYECKH MOJKIIOYaeTcs K ob0memy mnpoBoay (K
MOJIFOCY MCTOYHUKA TMHUTaHUs), T €. mapawienbHo pesuctopy R7. Ilpu stom wacrora
reHepaTopa U3MEHSETCS CKAuKOM: MPHU 3aKPhITOM TPaH3UCTOpe U3 rojioBku Bl Oyaer
CJIBITIIEH 3BYK OJHOTO TOHA, IPH OTKPBITOM - APYTOTO.

Kongencaroppr C2 u C3 3ammmarT MyJIbTUBHOpPATOp OT HWMITYJIBCOB,
INPOHUKAIOIIMX OT TeHepaTopa ToHAa. IIpM OTCYTCTBUM KCaJI€HCATOPOB YaCTOTa
MYJIBTUBHOpATOpa OyIeT U3MEHATHCS, YTO MPUBEAET K TOSIBJICHUIO HETPUSITHBIX TOHOB
B 3ByYaHHH 3BOHKA.

BMmecTo yka3aHHBIX Ha CXeMe, MOKHO MPUMEHHUTH JIFOObIE IPYTHe MajJOMOIIHEIC
HU3KOYACTOTHbIE TE€PMAHMEBBIE TPAH3UCTOPHl COOTBETCTBYIOUIEH CTPYKTYphl CO_
cTaTu4eckuM KoddduimenToM nepeaayun toka 213> 15. Kougencaropst C1, C4 - K50-
3, C2, C3, C5 - K53-1, C6 - K50-6. Ilnaamuueckas rooBka Bl -mro0ast, MOIITHOCTBIO
1...2 BT u conpoTUBIEHUEM 3BYKOBOM KAaTYyIIKH MOCTOSSHHOMY TOKY 4...10 Om. Takoii

3BOHOK MOKHO YCTAHOBUTBb B KBAPTUPEC BMECTO OOBIYHOTO AJICKTPUICCKOTIO.
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3akiaoueHune

PaccMoTpeB THIIBI 3BOHKOB Ha OCHOBE MYJIBTHBHOpaTOpa M MX OCOOCHHOCTH
JieJlaeM BBIBOJ] UTO HA MIPAKTHUKE, €CJIM Bl JKUBETE B CBOEM JIOME U BaM HE JICHb TSHYTh
MIPOBOJ] U3 JIOMA, JBYXTOHAJIBHBIM 3BOHOK IPOCTOrO THUIIA BaM MOJOWUIET KaK HUKOT/A,
HO €CJIM Bbl )KMBETE€ B KBAPTHUPE M BbI HE JKEJIAETE MYUYUTHCS CO CBEPJICHHUEM CTEHBI,

MOXXHO BI)I6paTI) THII 3BOHKa 6€CHpOBOHHOﬁ U YCTAHOBHUTH KaK BaM 336J’IaI‘OpaCCY,ZII/ITCSI.
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