Jlekuus 4. IUP®POBOE ITPEJCTABJIEHUE AY/IUOCHUI'HAJIOB

[Tepen Tem Kak MpUCTYNATh K PACCYKAECHUIO O IPeoOpa30BaHUU aHAIOIOBOIO CUTHANA B
11(poBoii 1 HAOOOPOT, CIIepBa PACCMOTPUM, YEM aHAJIOTOBas 3aIKCh OT HU(POBOI OTINUAETCS
U JUISL Yero B MIPUHIUIIE BBEIH OLM(PPOBKY CUTHAIA.

AHanoToBBIM CUTHAJ — CUTHAI JaHHBIX, Y KOTOpPOIr'o Ka)KI[BIfI H3 NPCACTABIIAIOIINUX ITapaMCTPOB
OIIMCBhIBACTCA (bYHKLII/Ief/’I BPCEMCHH U HCIIPCPBIBHBIM MHOKCCTBOM BO3MOKHBIX 3HAYCHMI.

TpaauimoHHOE aHaJIOTOBOE MPECTaBICHUE CUTHAJIOB OCHOBAHO Ha MOA00MH (aHATOTMUYHOCTH)
ANEKTPUUECKUX CUTHAJIOB (M3MEHEHHUM TOKA U HAIIPSYKEHUS ) TPEACTABICHHBIM UMH UCXOIHBIM
CUTHajaM (3ByKOBOMY JIaBJICHUIO, TEMIIEpaType, CKOPOCTH U T.11.). DopMa 311eKTprUIecKOn

KPHUBOH, OIMCHIBAIOIIEH MCXOAHBIN CHTHA, MAKCUMAIBHO PHUOIIKEeHa K (hopMe KPUBOI 3TOTO
CUTHAJIA.

Taxoe npeacraBieHue Hanbosee TOYHO, OAHAKO Majeilee HCKaKeHne (OPMbI HECYILETO
AIIEKTPUYECKOTO CHTHAJIA HEU30€KHO MOBJICYET 3a COOOH TaKoe ke HCKaKeHHE (POPMBI U
CUTHaJIa IepeHocuMoro. B repmunax teopuu nHGopMaLuu, KOJIMYECTBO HHPOPMALIUH B
HECYIIIEM CHTHAaJIe B TOYHOCTH PaBHO KOJIMYECTBY MH(OPMAIH B CUTHAJIE HICXOTHOM, H
JIEKTPUUECKOE NPECTABICHHUE HE COJIEPHKUT N30BITOUHOCTH, KOTOPast MOIJIa Obl 3allUTHTh
NIEPEHOCUMBIN CUTHAJ OT UCKAXKEHUN ITPU XpaHEHUH, Mlepeaaye U yCUICHUN.
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Pucynok 4.1 IIpumep curnana

[Tu¢poBoii curuan — curHall, KOTOpbId MOKHO MPEACTaBUTh B BUJIE MOCIIEI0BATENbHOCTH
JUCKPETHBIX (IIM(POBHIX) 3HAUCHHH.

[{udpoBoe npeacTaBieHne AEKTPUIECKIX CUTHATIOB MMPU3BAHO BHECTH B HUX U30BITOUHOCTb,
MPEIOXPAHSIONIYIO OT BO3JCHCTBUSA MAPA3UTHBIX TOMEX. J[JIsl 3TOr0 Ha HECYIIUH AIEKTPUUECKUN

CHTHAJI HaKJIaJAbIBAKOTCS CEPHE3HBIE OTPAHUYCHUS - €r0 AMIUIUTYIA MOKET IPUHUMATH TOJIBKO
JIBa MpenesbHbIX 3HaueHus - 0 u 1.

Bcs 30Ha BO3MOKHBIX aMIUIUTY/I B TOM CiIydae JeIUTCS Ha TPU 30HbI: HUKHSIS PEACTABIISET
HYJIEBBIE 3HAUEHUS, BEPXHSA - €IMHUYHBIE, a IPOMEKYTOUHAs SBISAETCS 3alPELEHHON - BHYTPb
Hee MOT'yT IONaAaTh TONbKO noMexu. Takum oOpas3om, mobas moMexa, aMILuIUTyAa KOTOPOi
MEHBbIIIE TTOJIOBUHBI aMILIMTY bl HECYIIIETO CUTHAJIA, HE OKa3bIBAaeT BIUSHUS HA MPAaBUIIBHOCTh

nepenaun 3HaueHnit 0 u 1. [Tomexu ¢ OonbIIel aMIIUTYI0M TaK)Ke HE OKa3bIBAIOT BIUSHUSI,

€CIIU TUTEIbHOCTh UMITYJIbCA IOMEXH OLYTUMO MEHbIIIE JUTUTEIHHOCTH HHPOPMALIMOHHOTO
UMITYJIbCa, a HA BXOJIE MPUEMHUKA YCTaHOBJIEH (DUIIBTP UMITYJIBCHBIX TTIOMEX.

CdopmupoBaHHBIN TaKUM 00pa3oM MUGPOBON CUTHAT MOYKET IEPEHOCUTH JIIOOYIO TTOJIC3HYIO
uH(pOpMAaIIHIO, KOTOpas 3aKOAMPOBaHA B BHJIE MTOCIIEAOBATEIHHOCTH OUTOB - HYJICH U €IUHUIL;
YaCTHBIM CITy4aeM TaKoi MH()OPMAIIHH SBIISIOTCS JJIEKTPHUECKUE U 3BYKOBBIE CUTHAJIBI.
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Pucynok 4.2 Hanoxxenue 1ryma Ha CUTHAI

C konna XIX Beka OypHO pa3BUBAJINCh TEXHUUYECKUE CPEJCTBA XPAHEHUSI U IIepeIaun
nHpopmanuu. Tak, B koHie XIX Beka 3HaMEHUTHIM aMEPUKAHCKUM H300peTaTesieM Tomacom
DIUCOHOM OBUT U3TOTOBIIEH oHOTpad.

[Tpuntun pabotel poHOrpada coCTOUT B cieAyroneM. Pedb, My3bIKa HITH IIEHUE CO3IAf0T
3BYKOBBIE KOJI€OaHUsI, KOTOPBIE MEePelaloTCs Ha 3alUChIBalolIyto Urity goHorpadga. Mria,
BO3/ICHCTBYs Ha IOBEPXHOCTh BPALAIOIIEr0Csl BOCKOBOI'O BallMKa, OCTaBIIAET HA HEH OOpO3IKY €
U3MEHSIOIIENCs TITyOUHOM - 3ByKOBYIO TOpOKKY. [IpH Bocipou3BeieHUH 3ByKa IPOUCXOTUT
oOpaTHBIN IpoIiecc: IBUKEHNE CUUTHIBAIOIIEH UTJIBI IO 3BYKOBOW JOPOYKKE COMPOBOXKIAETCS €€
KOJIEOAHUSIMU C TOM e 4acTOTOW. DTH KosieGaHusl mpeBparatoTcst poHorpadom B CIBIIUMBIN

3BYK (PHCYHOK 4.3).
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Pucynok 4.3 IIpoduns 3ByKoBOM 1OpOKKH Ha (hoHOTpade MpH CUILHOM YBEIUYEHUN

Ha »toii ke unee OBLIO OCHOBAHO OPpOU3BOJACTBO HCIITYJIONIHBIX I'PaMIIJIACTUHOK U
MCXAaHU3MOB, BOCIIPOU3BOAAIIINX 3alMCaHHBINA HA HUX 3BYK: I‘paMMO(I)OHa u HaTe(I)OHa.

B cepennne XX Beka MosIBUICS 3JEKTPOQOH - ANEKTPUUECKUI aHaor naredoHa.

3ByKOBasi IOPO’KKa TPaMILJIACTUHKY - 3TO IPUMEP HENPEPHIBHON (OpMBI 3ammucy 3Byka. B
a71ekTpodoHe KoJIeOaHus ABMKYIIEHCS MO 3BYKOBOM TOPOKKE UIJIbI MPEBpAILalOTCs B
HENPEPBIBHBIN JIEKTPUUECKUI CUTHAIL.

DNeKTpUUECKU CUTHAJ TiepefaeTcs Ha AMHAMUK 3JeKTpo(oHa U MPEBPAIAETCS B 3BYK.

B XX Beke OblT H300peTeH MarHUTO(OH - yCTPOMCTBO JIJIsl 3aIMMCH 3ByKa Ha MarHUTHYIO JICHTY.
31ech TakkKe MCIONb3yeTCsl aHAIOToBast (hopMa XpaHeHus 3ByKa. ToJIbKO Ternephb 3ByKOBast
JIOPOXKKA - 3TO HE MeXaHW4ecKas "0opo3aka ¢ sMKamMu'", Kak 1oKa3aHo Ha puc. 4.3, a TUHUS C
HCIIPCPBIBHO HBMCHHIOH_[CI\/JICSI HaMarHu4eHHocThI0. C IIOMOIIBIO C‘{I/ITLIBaIOLLIeﬁ MariuTHOUI



TOJIOBKH CO3/A€TCA MEPEMEHHBIN AIEKTPUUECKUA CUTHAN, KOTOPBIA 03BYUYHBAETCA AKYCTUUYECKOM
CHCTEMOM.

Jlo HexaBHETO BpeMEHH BCSl TEXHHUKA IEPEAadn 3ByKa ObUIa aHAIOTOBOMH. JTO U TenedoHHas
CBSI3b, M painocBs3b. [Ipu TeneoHHOM pa3roBope 3BYKOBBIE KOJIeOaHUsT MEMOpaHbl MUKPO(hOHA
NPEBPAIIAIOTCS B IIEPEMEHHBIN IIEKTPUUECKHI CUTHAJ, KOTOPBIN MepeaaeTcs mo
AIIEKTPUUYECKUM MPpOoBoiaM. B mpuHuMaromieM TenegoHe OHU MPEBPAIIAlOTCS B 3BYK.

Teneps npuiIa 31moxa UQPPOBOTro 3ByKa, U aHAJOTOBBIE 3aIUCH SBIISIOTCS OOJBIION
PEAKOCTBIO.

PaccmoTpum noapo6GHO U(pPOBOE NPeACTaBICHUE aHAIOTOBBIX 3BYKOBBIX CUTHAJIOB.
Jns mpeoOpa3oBaHMs aHAJIOrOBOIO CHTHajga B IM(POBON IMOCIEIOBATENLHO BINOIHIIOT

TPH ONEpalNU: TUCKPETU3AIUIO aHATIOTOBOTO CUTHAJIA BO BPEMEHHU, KBAHTOBAaHUE U
KOJINPOBAHUE.
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Pucynok 4.4 Onepanuu AL
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Pucynok 4.5 Jluckperuzanust

[pu muckpernsamuu curan U(t) npeacTaBisioT mociea0BaTeIbHOCTHIO €r0 3HAYCHU I
(OTCUETOB) B TUCKPETHBIE MOMEHTHI BPEMEHHU.

B cocraB auckperusaropa BxoauT GuiabTp HIKHUX yacToT (PHY) u AUM-monysstop. ©HY
OTpaHUYMBAET BXOJHOW CUTHAJ MO MOJIOCE, YTO HEOOXOAMMO AJIE OTCYTCTBUS HAJIOXKEHHUS
CIIEKTPOB JUCKPETU3UPOBAHHOIO CUTHAIA BOKPYT TAPMOHUK YaCTOThI JUCKPETU3ALUH.
Huckpernsanusa ocymiectpisgercs B AUM-Monynstope.

BbIx01HO# cuTHAN MOYISITOpA MPENCTaBIsIeT co00i MocienoBaTebHOCTh oTcueToB U(NT ),
OTCTOSAIIMX OJIMH OT JIPYTrOro Ha MHTEpBaJ BpeMeHU T, Ha3pIBaeTCS NEPUOJOM TUCKPETU3ALINH.

CrexTp AMCKPETHOTO CUTHaja (pUCYHOK 4.6) COepKUT HU3KOUYACTOTHYIO KOMITOHEHTY,
COBIAJAONLYIO MO (hOpMeE CO CIEKTPOM BXOAHOTO CUTHAJIA, U BBICOKOYACTOTHYIO KOMIIOHEHTY,
COCTOALIYIO U3 psijia OOKOBBIX MOJIOC, PACIOI0KEHHBIX BOKPYTI TApPMOHMK YacTOThI
nuckperusanuu. BoeixogHol curnan AUM-MoayssTopa KBaHTYeTCsl IO YPOBHIO U KOAUPYETCH.
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Pucynok 4.6 CriekTp AMCKPETHOrO CUTHaJIa

U3 pucynka 4.6 BUHO, 4TO YaCTOTHBIE KOMIIOHEHTHI BXOJITHOT'O CUTHAJIA, JIeXKAIllKE BbIIIE
vactotsl f,/2 mocie nuckpeTH3anum CO3Aal0T UCKAXKEHHS CUIHAIIA (TIEPEKPBITUE CIIEKTPOB) U HE
MOTYT OBITH pa3zeyICHBI.

Crnenyer cpasy ocranoButcs Ha BxogqHom ®HY, 3anadeii KOTOpOro sBIIAE€TCS OTPaHUYEHUE
CIEKTpa BXO/JHOI'O CUTHAJIA.
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Pucynok 4.7 Cnektp auckperHoro curiaina 1 AYX BoccranaBnuaroniero ®@HY

Pacuetsr nokaspiBatot, yto 3aryxanne ®HY B o6mactu yactot Beimie /2 momkHO OBITH OobIIIe
60 nb (He ciemyeT 3a0bIBaTh, UTO YeM kpyde AUX, T.e. Ooblie 3aTyxaHue B OJHOU U TOM ke
nojoce, To TeM Oosblie HepaBHOMepHOCTh PUX unbTpa B 31O e moioce).

L[CHHOCTB AUCKPECTHOI'O MPCACTABJICHUA 3aKIIFOYACTCA B TOM, UTO, B OTJIIMYUC OT HECTIPCPBIBHOI'O
HCXOJHOT'O CUTrHalia, €ro MOXXHO II€pEaaBaTb Ha JII000¢e 3aaHHOC paCCTOAHUC IO KaHAITy
HU3KOTI'0 Ka4Y€CTBaA IIPHU CKOJIb YTOAHO MAJIbIX UCKAKCHUAX I/IH(I)OpMaI_II/II/I.

JuckpeTu3anys MokeT ObITh MpeACTaBICHA KakK onepanus komMmyranuu. Kittou nepuoanyecku
COEIMHSET UCTOYHHMK CUTHAJIA C KaKON-I100 Harpy3Koi Ha OTHOCUTENbHO KOPOTKUN OTPE30K
BpPEMEHU Yepe3 CPABHUTENILHO OOJBIINE MTPOMEXYTKH BPEMEHH.

XOTs KaXk/Iblil OTCUET JOKEH OIIEHUBATHCS 32 MPEHEOPEKUMO Malloe BpeMsl, 0OBITHO
HEO0OXOMMO XpaHUTh €T0 3HaUEHHE B TeUEHUE O0JIee POODKUTEILHOTO BpeMeHu. Hanpumep,
JAHHBIA OTCUYET MOTpeOyeTCs MOIaTh Ha KOJIEP, KOTOPBI OOBIYHO BBHIMOIHSIET HE OJJHY O4YEHb
OBICTPYIO OTIEpAINIO, @ HEKOTOPYIO MOCIEeI0BATEIbHOCTh OMEPALIU.

[Too6HbII nporiece B3STUS OTCYETOB U UX XpaHEHUS] OCHOBBIBAETCS Ha 3apsijie KOHACHCAaTopa
JI0 TIOTEHIIMAJIa, PABHOTO BEJIMYUHE OTCYETAa, KOTJa KII0Y Pa30OMKHYT, 3TOT 3apsijl COXpaHsAeTCs
Oyarogapst OUeHb MEJIEHHOM yTeuKe Yepes3 LIeNH C OYeHb BHICOKUM COMPOTHUBICHUEM.
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Pucynok 4.8 Ilponecc B34TusI OTCUETOB
JIBa moaxoaa K TEOpUU JUCKPETU3UPOBAHHBIX CUTHAJIOB.

IlepBrIit NOAXOM — AMCKPETU3ALUS KAK MOLYJIALIM.

3a HCXOHYIO OEpyT MOCIEA0BATEIIBHOCTh UMITYJILCOB C YaCTOTOM CIIEIOBaHUs, PABHOM YacTOTE
JTMCKPETU3AIuH, U pACCMaTPUBAIOT €€ KaK CBOET0 Pojia Hecyllee Kojie0aHue, Ha KOTOPOM
MOJIC3HBIN CUTHANI OTOOpa)KaeTcsl B BU/I€ U3MEHEHU S BEJIMYUHbBI UMITYJIbCOB.

Paccmotpum npumep. Ha pucynke 4.9 nokaszan ucrtounuk 3/[C W1, coennnsiemslii uepes
nepexitouarens [1 ¢ Harpy304HbIM pe3UCTOPOM.
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Pucynok 4.9 Ilpumep cxemsl

Kitou ocymiecTBisieT KOHTakT MEpPUOAUYECKM Ha KOPOTKOE BpeMs, Uepe3 OTHOCUTEIBHO
HPOJIOJKUTEIBHBIC HHTEPBAIIBI BpeMeHH (prcyHOK 4.10).
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Pucynok 4.10 Ilepunoanyecknii curaan

Korga KOHTakT 3aMbIKaeTcs, MOAYJIHUpYIONUKH curHan U; MTHOBEHHO MOAKITIOYACTCS K
Harpy3Ke, co3/1aBas BeIXOHOe HampsbkeHue Uy, mpencrasistoiiee co60i mocae10BaTeNbHOCTh
HMMITYJIBCOB, OTHOAOIIEH KOTOPOH SBIsIETCS MOAYIUpyromuid curaan Us.

Bropoii monxox — ucxozs u3 GpyHIaMeHTaNbHBIX CBOWCTB CUTHAJIA.

B 1933 rony pycckuii yueHbiii KOTeIbHMKOB MOKa3all, YTO CUTHAJ C OTPAHUYEHHBIM I10 ITUPUHE
CIIEKTPOM MOKET OBITh MOTHOCTHIO 33J]JaH HEKOTOPHIM YHCIIOM AUCKPETHBIX 3HAYCHUIA.

B cootBetrcTBHM ¢ Teopueil KoTenbHMKOBa HEMCKaKEHHAsI TIepeaadya HEMPEPHIBHOTO

CUTHAJA, 3aHUMArOIIero moyiocy 9acToT O...Fyaxc, MTOCIEI0BaTEILHOCTRIO €0 OTCUETOB



BO3MO’XHA B TOM Cl1ydac, €CJIM 4aCcTOoTa JTUCKPETU3AIINHN CBsA3aHa C MaKCHUMAaJILHOWM 4acTOTOH B
CIIEKTPE CUrHajIa CJICAYHOIIUM COOTHOIICHUEM!
deZFMaKC'

F 8
E

] , a
/N N IV \v”’“\ / "“\/ L

—i7, —a, 2 0 ar, (2 @y

-
-

Pucynok 4.11 O6sacTs curaana

Jlnanas3oH 4acToT, BOCIIPHHUMAEMBIX CIIyXOM YeJIOBEKa, JISKUT B Auanazone 200m... 20kl 1.
OpHakKo B 3aBUCHMOCTHU OT TPEOOBaHMIA K CUCTEME 3TOT AMAIA30H OrpaHnYuBaeTcs. Tak B
TeNeOHNH JOCTATOYHO 00ECIICUNTh BEICOKYIO apTHKYIISIHIO U Y3HABAE€MOCTh IoJI0ca
cobecennuka. st aToro mocratoyno odecreunts nosiocy yactot 300...3400 I'u. [TosTomy
4acTOTa AUCKPETH3AINH Tee()OHHOTO CUTHANA BhIOpaHa paBHOM § kI 1I.

[Tpu 3ByKOBOM BellaHuu TpeOyeTcs rnepenaya My3bIKalbHBIX IPOTPaMM H €€ XYI0KECTBEHHOE
BocrpousBenenue. s aroro Tpedyercs mosioca yactot oT 30 I'u 1o 15 x['1. CnenoBarensHo,
yactora auckperusanui (fg) nomkHa 6b1Th He MeHee 30 kI['11. Kpome Toro ciieyeT yunThiBaTh,
YTO B CHCTEMaX CBSI3U CUTHAJIBI 3ByKOBOTO Bemanus (3B) koaupyroTes u nepeaaroTes
COBMECTHO C JIpYTHMH, B YaCTHOCTH TeledOoHHbIMU curHanamu. [loaTomy yactora
JTUCKpeTH3aruu curHayia 3B mopkHa OBITh KpaTHA 9acTOTe TUCKPETH3AIUH TeJIe(hOHHOTO
curHana. B npotuBHOM ciydae B o011eil cTpyKType Hu(poBOro MOTOKa CUCTEMBI CBSI3U
HEBO3MOXKHO 00ECTICUnTh Tiepeady curaainoB 3B BMecTo Heckoybkux TeneoHHbx. [loaTomy B
cucTemax nepenauu (pacrpenenenus) curaanoB 3B yactora auckperusanuu npunara 32 k.

B ctynuitnom u 661ToBOM 000pyA0BaHUH (TTyJIbTaX, MarHUTO(OHAX, IPOUTPHIBATEINSX ) PUHSATA
MakcUMaJibHas yacToTa curHana Fypu=20 k1. [Ipu aToM yaoBieTBopstoTCs: TpeOOBaHUS CaMBIX
B3BICKATENbHBIX CIYyLIATENEH, HE HAKaIUIMBAIOTCS aMIUTUTYIHO-4YaCTOTHBIE UCKAKEHUS B
OCHOBHOM TOJIOCE NMPU MHOTOKPATHOM NEpe3aIucy ¢ UCMOJIb30BaHUEM aHaJIOTOBBIX (PriibTpoB. B
ATOM CJIy4ae yacToTa IUCKpEeTH3aluy puHsATa paBHoit 48 kI 1.

B nazepHBIX MPOUTPHIBATENSX U HEKOTOPBIX THIIAX ObITOBbIX MarHuTodonoB f,=44,1 x['m.

KBanToBanue

JIucKkpeTn3upOBaHHBIN CUTHAJI CYIIECTBYET TOJIBKO B ONPEAEICHHBIE MOMEHTHI BPEMEHH, HO €r0
YPOBEHb MIPUHAICKUT HEMTPEPHIBHOMY HHTEPBAy 3HaueHUH. UTOOBI MOTyYUTh JUCKPETHOE
IPEeCTaBICHUE CUTHAJIA, KAKAOMY OTCUETY JOJKHA ObITh IOCTABIEHA B COOTBETCTBHE
HEKOTOpasi IUCKPETHasi Mepa yPOBHs. DTO MOKHO CJIIENATh IyTEM CPaBHEHHS OTCYETA CO
LIKaJIOM, UMEIONIEN KOHEYHOE YMCIIO MHTEPBAJIOB, U ONIPENEICHUE €ro, HAIlPUMEDP CPEIHUM
3HAUYEHUEM TOI'O UHTEPBAJIA, B KOTOPBII OH NONajgaeT. ITOT MPOLIECC HA3bIBAETCS
KBaHTOBaHUEM.

Jpyrumu cioBamMu KBaHTOBAHUE COCTOUT B 3aMEHE BCEX BO3MOKHBIX MTHOBEHHBIX 3HAYCHUN
CUTHAJIa HEKOTOPBIMH Pa3pELIEHHBIMU YPOBHSAMH, T.€. K&KI0€ 3HAYCHUE AMIUIMTYbI UMITYJIbCa
3aMeHsieTcs ONMMKAUIIMM K HEMY pa3pellieHHBIM 3HaueHHEeM. PaccTossHue MEeXIy COCETHUMU
pa3pelICHHBIMHY YPOBHAMHU KBaHTOBAHUS HAa3bIBAIOT IIArOM KBAHTOBAHUS.



HeuTo moo0HOE KBaHTOBaHUIO MBI OCYIIECTBIISIEM, YaCTO TOT'O HE OCO3HABasl, KOT/Ia BBIPaKaeM
U3MEPEHHYIO BEIMYMHY P TIOMOIIM OTPAHUYCHHOTO YHCIIa 3HaYaIuX udp.

[Ipornerypy KBaHTOBaHHUSI MOXHO pacCMaTPUBATh KaK PEe3yJIbTaT MPOXOKIACHUS BXOIHOTO
CHUTHAJIa Yepe3 HeIMHEHHOe 0e3bIHEPIIMOHHOE YCTPOICTBO C aMIUIUTYAHON XapaKTepUCTUKON
cryneH4aroi Gopmsl (pucyHOK 4.12), KOTOpast Ha3bIBACTCS IIKAJIOW KBAHTOBAHMUS.
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Pucynox 4.12 lllkaya KBaHTOBaHUS

Ecmu B npeaciax mKajabl Hiar KBAHTOBAHHA OCTACTCA IMOCTOSAHHBIM, KBAHTOBAHUC HA3bIBACTCHA
JIMHEUHBIM (I/IJ'II/I paBHOMepHBIM), KBAHTOBAaHHUC C HCPABHBIMU IIAraMU KBAHTOBAHUS HA3bIBACTCA

HEJTMHEHHBIM (HEepaBHOMEPHBIM) (pUCYHOK 4.13).
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Pucynok 4.13 Illkana ¢ HepaBHOMEPHBIMU ILIaraMu
KBaHTOBaHME CUTHATIOB COMPOBOKIAETCS MOTPEIIHOCTHIO, KOTOpasi TEM MEHBIIIE, YeM MEHbIIIE

arar KBaHTOBaHUA.
PaznocTth MCKAY UCXOJHBIM U KBAHTOBAHHBIM 3HAYCHHUAMU CUTHAJIA ABJISACTCA OIOKOM

KBaHTOBAHMS M YaCTO HA3bIBACTCS IyMOM KBaHTOBaHUs (pUCYHOK 4.14).
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Pucynok 4.14 lllym kBaHTOBaHUs

Pa3uuiia Mexay mryMoM KBaHTOBAHUS U IPYTUMU IIIyMaMH, JEHCTBYIOIIUMU B
ayJroanmaparype ¥ CUCTEMax Mepelayyd CUTHAIOB, 3aKII0YAETCS B TOM, YTO B OTJIIMYHE OT
MOCITIEAHUX IIIyM KBaHTOBaHUS BO3HUKAET B pe3yibTaTe JeTEPMUHUPOBAHHOTO HETUHEHHOTO
npeoOpa3oBaHus BXOJHOTO curHaiia. [1oaToMy Ob110 OBl MpaBHIIbHEE TOBOPUTH 00 UCKAKEHUSX,
a He 0 IIyMaX KBaHTOBaHUS.

XapakTepyCcTHKa KBAHTOBAHUS UMEET JIBE 30HbL: KBAaHTOBAHUS NMPHU |Upy|<|Urp| U OrpaHuueHUS
1pH |Upy|>|Uorp|. 30HA KBaHTOBAHUS sIBIIsiETCS pabouei 001acThIO XapaKTEepUCTHKY. B ee
npezenax OCyIECTBIISICTCS KBAHTOBaHHUE CHUTHANIA. Eciii MrHOBEHHOE 3HAYCHHUE BXOAHOTO
curHana Uy, BBIAIET 3a MpeAenbl 30HbI KBAHTOBAHMS, TO BBIXOTHOE HaMpsbKeHUE OyaeT
0CTaBaThCS HEU3MEHHBIM B PaBHBIM Upyx vaxe HE3aBHCUMO OT 3Ha4YeHUS Uyy. Bo3HUKaroNMe npu
ATOM UCKaXEHHS UMEIOT XapaKkTep Oe3bIHEPIIHOHHOTO OTPAHUYEHUS CUTHANIA U CYUTAIOTCS
HEIOMYCTUMBIMH. Pa3HOCTh MKy HCXOIHBIM U OTPAHHMYCHHBIM CHTHAIAMU HA3BIBAIOT IITYMOM
OTpaHHYEHUSI.

MoHOCTh IIyMOB KBaHTOBaHUs, OTHOIIEHUE P /Py . Onpenenum 3HaueHrne MOIIHOCTH [ITyMa
KBaHTOBaHUS JJI TPOU3BOJIHHOMN KBl KBaHTOBaHUS. [IyCTh CUTHAI C TUIOTHOCTHIO
BEPOSITHOCTH paciipe/iesieHust MrHoBeHHbIX 3HaueHuit W(U) moBepraeTcss KBAHTOBAHHUIO B
JIMana3oHe MIHOBEHHBIX 3HaueHUH — U, 10 +Uqr, € m1arom 6;, BEIMYMHA KOTOPOIO MOXKET
WU3MECHSTHCS.

W(u) 4
~

c

ui—é‘i/z ui+§i/2
Pucynox 4.15



N3 pucynka 4.15 BUIHO, UTO BEPOATHOCTH MOSIBIICHUSI CUTHAJIA C YPOBHEM, JICKAIIUM B
npejenax i-ro mara

ui+0;/2
P= j W (u)du =W (u.)8, , )

I
u—5;/2

rae W(Uj) — IIIOTHOCTh BEPOSTHOCTH HANPSHKCHHSI CUTHAJIA B CEPEMHE PAaCCMAaTPHBAEMOTO
MHTEpBajia. MrHOBEHHAsI MOIIIHOCTh IIyMOB KBaHTOBAHHUS, pPa3BUBaeMasi Ha CONPOTUBIEHUU |
Owm, paBHa KBaJpaTy OIUMOKH KBAHTOBAaHHUS, T.€. Pm,KB_MrH:(u-ui)z, a 4acCTh 3TOM MOLIHOCTH IIIyMa,
NOSIBJISIONICHCS TP KBAaHTOBAaHWHM CUTHAJIIOB B Mpeneiax I-f0 Imara, COCTaBIsieT

ui+5; /2

1
P = | (u—ui)ZW(u)dquW(Ui)é?, (3)

UL.K68. MCH
u—5;/2

WIH C yYETOM IPEIbIAYIIEero BoIpaskeHus (2)

~5'p,/12. 4)

W.K8. M2H..I

CYMMapHaH MOINHOCTBH IIyMa KBAHTOBAHUA paBHA CYMME COCTABJIAIOIUX OT KaXXJ0I'0 1Iara:

N1
2_2 Y (5)
[Tpu paBHOMEpHOI ITKaje KBAHTOBAHMSI, KOT/Ia BCe O; paBHBL, U3 (5) nMeeM

P..=067112 (6)
OTcroza creyeT BaXKHBIH BBIBOJI: TIPU paBHOMEPHOM KBAaHTOBAaHMH MOIITHOCTH IITyMa
KBAHTOBAHUS OIPEJENIAETCS UCKIIOUUTENBHO 1IaroM KBaHTOBAHMUS.
[[Iym kBaHTOBaHUS MPEACTABISIET COOOM CIYHIaHBIN MPOIIECC C PABHOMEPHBIM pacIpeieICHuEM
B nipezenax -0/2 ... +6/2 (pucynok 4.16). Ero mioTHOCTb BEpOSATHOCTH ONHMCHIBAETCS
BBIpOKEHHEM

W(x)=1/8 (7)
AW Gfr
{
5

s % 5 ¥

Pucynok 4.16 Illym kBaHTOBaHUS
CriexTp 1ryma KBaHTOBaHMs paBHOMEpHBIH B mojioce 0...f,/2. [Ilym kBaHTOBaHUS IPOSBIISIETCS

TOJILKO MpH Hanu4yuu curHana. [Ipu orcyrerBun curnana Ha Bxoje AL moxxHO ObL10 OB
0Xuaath, uTo Ha Beixone LIAII mrym OyaeT momHocThIo mofaBiaeH. OTHAKO HATMYUE TEMIOBOTO



IIyMa BXOJHBIX aHAJIOroBbIX 010k0B ALIII, HecTaOuIbHOCTD HANPSKEHUS TUTAHNU,
NepeXoHbIe TOMEXH OT COCEAHUX KaHAJIOB, APEi(] MOCTOSIHHOMN COCTABIISIOMIEH B YCHIUTEIAX
IOCTOSIHHOT'O TOKa U AEUCTBHE NPYruX (PakTOpOB MPUBOIAT K TOMY, YTO CaMblii HU3KUI IIEPBbIH
YPOBEHb KBAHTOBAHUS JOCTUTAETCs 1aXKe MPU OTCYTCTBUM curHaia Ha Bxoae ALIIIL

ueblx U~r|

Tax =

Pucynox 4.17 lllkasna kBaHTOBaHUS

Ha pucynxke 4.17 n300pakeH Ha4aJIbHBIA y9aCTOK IIKAJIBI KBAHTOBAHUS U MOKA3aHO, KaK
BXOJIHBIE ITyMbI peoOpa3yroTcs B ALIIL B kBanToBanHoe Kosebanue. Ha Beixone LIAII ato
KBAaHTOBAaHHOE KOJIeOaHUE MTPEBPAIACTCS B IIIyM, Ha3bIBAEMOU IITyMOM May3bl. [llym nmay3bl
MeHee paBHOMEPHBIH, yeM Oenblil IlyM, XapaKTepHBIH [IJ1s1 aHaJIOTOBBIX CHCTEM, M €T0 YacTO
HAa3bIBAIOT T'PAHYJIMPOBAHHBIM. MOIIIHOCTH IIIyMa May3bl
Py =814 (8)

Ha 4,7 nb Gomblie nyMa KBAaHTOBaHUS.
Ornpenenum OTHOIIEHUE CUTHAJI-IIIYM Ha BBIXOJI€ KBAaHTYIOIIEro ycTpoiicTBa. ITockonbKy Py s
HE 3aBHCHUT OT YPOBHS BXOJIHOTO CUTHAJA, C YBEIMYEHUEM MOIIIHOCTH BXOJHOTO curHana P,
oTHo1IeHue P./Py ; TUHEHHO pacTeT 10 TeX Mop, MOKa HE BOSHUKAIOT IIYMbl OTPaHHUYEHUSI.
Hannune nociieHUX pe3Ko YMEHbBIIAET MOMEXO03aIUIEHHOCTh. [103TOMY, Kak OTMEUEHO,
CUCTEeMa KOJUPOBAHUS CTPOUTCS TaK, YTOOBI OTPAHHUEHUS CUTHAJA MPAKTUIECKH HE BO3HUKAIIO.
J71s1 5TOTO MOPOT OTpaHUYCHHS KBAHTYIOIIETO YCTPOMCTBA JIOJKEH OBITh paBeH
KBa3uUMaKCUMaNbHOMY Ug yaxc 3HAUCHUIO CUTHATA, T.€.

Uorp: Uc maxe =K UCp (9)
3neck k — nuk-dakTop curnana; Ugy — cpeHeKBaipaTHYHOE 3HaYCHNE CHTHaIa. YUCiIo maros
KBaHTOBAHUS MOKHO OIIPEAEIUTH 10 U3BECTHBIM Uorp 1 O:

‘ oep ‘ ozp

n=plerl g ool
5 5 (10)

[ToncraBum (10) B (9), momyuum:
C1U7, 1kug

[Tockonbky Ha conpoTuBiieHHe 1 OM MOIIHOCTH CUTHAJA Pc = Ué,
P 3n°

w.Ke

IV B nenuoenax



R

=20|g£+4,8, 13)

[Ipu M-paspsanom komuposanuu N=2". TloacTaBus 510 3HaueHue B (13), moxyuum:

R =6m-20Igk +4,8 (14)

w.Ke

V rapmonmdeckoro curuana muk-paxrop K =2, u B sroM ciyuae

R

=6m+1,8 (15)
ut.Ke

VY cHUrHAJIOB BellaHus MUK-()aKTOp 3aBUCUT OT XaHpa Nporpammsl. B cpennem cumraror, 4To OH

paBeH 13 nb. [ToaTomy /U151 BelIaTEIbHOTO CUTHAIA

R

=6m-38,5, (16)
ut.Ke

DTO0 BBIpaKEHUE HE YUUTHIBAET HEOJMHAKOBOW YyBCTBUTEIHLHOCTHU CIIyXa YelIOBEKa K

COCTaBJISIONIUM IIIyMa Pa3HbIX YacTOT, onpeneseMon ncopomerpuueckuM koddpunmentom. C

€ro y4eTOM OTHOIICHHE CUTHAJI-IIIYM KBaHTOBaHUs yMeHbIaercs Ha 8,5 nb /g curnana B

mosioce 10 15 k' u cocTaBnsier

PC

=6m-16,7 (17)

HepaBHoMepHoe (HennHeHoe) kBaHToBaHuE. [Ipy paBHOMEpPHOM KBaHTOBAaHUU 00ECTIEUUTh
BBICOKYIO 3aIIUIIEHHOCTh OT IIYMOB KBAHTOBAHMUSI JIJIs1 BCEX CUTHAJIOB, B TOM YHCJIE U JJIS
CaMbIX CJIa0BIX, MOYKHO TOJBKO YBEITHMUMB YHCIIO Pa3psiioB Ha OTCUET MpHU KoaupoBaHuu. [1pu
STOM OTHOIIEHHE CUTHAJI-IIIYM JIMHEHHO 3aBUCHUT OT YPOBHS BXOJIHOTO CUTHAJa, a Tpedyemas
CKOPOCTb II€pelayy OKa3bIBA€TCsl BECbMa BBICOKOM.
Jlist cHUKEeHMs! CKopocTH IU(GPOBOTro NOTOKA IPUMEHSETCS] HEpaBHOMEPHOE KBAaHTOBAHHE,
KOTOPOE M03BOJISIET MOBBICUTh OTHOIIEHUE CUTHAI-IIIYM KBAaHTOBAHUS JUIS C1a0BIX CUTHAJIOB 32
CYET YMEHBIIECHHSI 3TOI0 OTHOIIECHHUS U1l CUIIBHBIX CUTHAJIOB.
OueBuaHO, yTO 3HaUeHUE P/Pyy s JOTKHO OCTABATHCS JOCTATOYHO BHICOKMM BO BCEM JIMANIa30HE
M3MEHEHUS YPOBHEH BXOAHOr0 curHana. HepaBHomepHas mkaina kBaHToBaHus rpu AL
3BYKOBBIX CUTHAJIOB (DOPMUPYETCS MMYTEM UCIOIb30BAHUS:

- MTHOBEHHOIO H

- IOYTU MIHOBEHHOT'O KOMIIAHIUPOBAHMUS.

KonupoBanmne

B pesynbrare auckpeTusanvy U KBaHTOBAHUS MMOTy4aeTCsl AUCKPETHBIN CUTHA (IUCKPETEH 10
YPOBHIO ¥ BO BpeMeHH ). [[71s1 mepenaun 3Toro CUrHaia mo mpoBOAHUKY HIIA pagroKaHaly, a
TaKKe /IS 3alKMCH Ha JICHTY WM JTUCK OH JOJKEH OBITh MPeo0pa3oBaH B APYroi BUA. ITOT
MPOIIeCcC Ha3bIBAETCS KOAUPOBaHUEeM. Ha mpakTike KBaHTOBAaHWE U KOJUPOBAHHE OOBIYHO
00BeANHSIOTCS B 001IeM (DYHKIIMOHAILHOM Y3JI€ anmapaTyphl.

KBaHTOBaHHBII OTCUET CUTHAJIA SIBJIETCS SJIEMEHTOM JUCKPETHOTO CUTHAJIA ¢ OOJIBIIAM YUCIIOM
3HaueHUuH, Harpumep, 64, 128, unu 6oree. Ero MoxHO nepenaBaTh HEMOCPEACTBEHHO MO KaHATY
TOJIBKO TIPH YCJIIOBUH, YTO YPOBEHB TTOMEX 3HAYUTEIHLHO HI)KE OJJHOTO KBAaHTA.

[{enb KOMUPOBAHUS — MPEACTABUTH OJIMH AJIEMEHT C OOJILIITUM OCHOBAaHHEM B BHJIE TPYIIITHI
3JIEMEHTOB C MaJIBIM OCHOBaHUEM, TaK KaK MOCJICTHUAE JTyUIIle COMIACYIOTCS ¢ TapaMeTpaMu
KaHaJja rnepeaayu. JTa rpymnmna Ha3slBaeTCs KOJOBBIM CIOBOM. Hampumep, BeIOOpKa,
KBaHTOBaHHAs B OAWH U3 128 ypoBHEH, MOXKET OBITh MpEICTaBIIEHA CEMUIIIEMEHTHOMN



KOMOWHAIMEH TBOWYHBIX CUMBOJIOB. KaXXIbIii TBOMYHBIN pa3psl UMEET ABa 3HAUYEHHUS YPOBHSI, a
CEMb Pa3psAa0B JAIOT 2'=128 KOMOWHAIUH.
Cy1iecTByeT MHOTO CLIOCOOOB YCTaHOBJICHHS OJJHO3HAYHOTO COOTBETCTBUS MEXKIY
KBAaHTOBAaHHBIMH YPOBHSIMHU U KOJOBBIMH KOMOMHamsiMu. OUH U3 YAOOHBIX CIIOCOO0B —
BBIPAXKATh MOPSAJKOBBIE HOMEPA KBAHTOBAHHBIX YPOBHEH B BUJE ABOMYHBIX YHCEI.
N = ama2™ + am22™? + .+ ap2°
rae N — HoMep KOAUPYEMOTO YPOBHS KBAaHTOBAHHS;
M — 4KCIIO pa3psaI0B B KOJOBOU rpynie (CI0Be);
a — yucIo, npuHuMaronee 3uadenue 0 wim 1.
KoznoBas koMOuHaIMs1, COOTBETCTBYIOMIAS YUCITY N, COIEPKUT NIEpeaBaeMble MTOCIEA0BATEIHHO
dm-1, 4m-2 ... ap-
HeoOxoaumoe umciio pa3psaaoB (AJIMHA KOJOBOTO CIIOBA) Ui KOJUPOBAHUS IIPU 3a/IaHHOM
MaKCUMaJIbHOM YHUCJIE YPOBHEH MIKAIbl KBAHTOBAHUS Ny ONIPEIEIISETCS U3 BBIPAKEHUS
M=10g2Nyake. ECITH KOmOBas rpyIia coaepskuT M cuMBoIioB 0 win 1, TO ¢ TIOMOIIIBIO TAKOTO M-
Pa3psAIHOTO JBOUYHOTO KOJIA MOYKHO 3aKOIMPOBATH YHUCIO 0 Nygee = 2"
Heckonbko 371€MEHTOB KO/10BOI KOMOMHAIIUY KOJUPYIOIEe YCTPOHUCTBO (KOJEpP) MOKET
TE€HEePUPOBATH OJHOBPEMEHHO (ITOCJIEIOBATEIBLHO WM MapauienbHo). X MokHO niepeaaBaTh
MOCIIe0BATENBHO MO 001IEMY KaHamy, JTM0O0 MapaieIbHO N0 HHANBUAYAIbHBIM KaHAJIaM.
Boiee pacnipocTpaHeHHOH SBISETCS Mepeaaya B OCIeI0BATEIILHON opme.
J171s1 BOCCTaHOBIIEHUS CXOAHOTO CUTHaIa HEOOXO0IMMO BBITIOJIHUTE OOPATHYIO OIEepaIuio,
Ha3bIBAEMYIO JIeKoIupoBaHueM. Jlekoaep mpu mojiaye Ha ero BX0/l HECKOJIbKHUX 3JIEMEHTOB
KOZIOBOM KOMOMHaIMU npeoOpa3yeT ee B AUCKPETHBIN KBAHTOBAHHBIN CUTHAI, SIBJISIFOIIHIACS
HAWJTY4IIUM TPUOJIMKEHUEM K HCXOJHOMY OTCUETY.
Cursan, npoumeAmni 3Tanbl IUCKPETU3alny, KBAHTOBaHUS U KOJUPOBaHUs, Ha3biBaeTcss MKM-
CUTHAJIOM, @ COBOKYITHOCTb THX OIlE€paliii — UMIyJIbCHO-KOA0BOM Monysuued (MKM).
JIBoMUYHBIE CHMBOJIBI, BXOJSIIIKME B COCTAaB KOAOBBIX I'PYII, Ha3bIiBatoTCA OMTaMu. OHU UMEIOT
pa3Hblii Bec. HanMmenbmmil Bec mMeeT Mitaimuii OUT ag, HeCyImui nHGopMaIuo 00 OJHOM Iare
kBaHTOBaHus. CTapiuii 3Ha4a il OUT am-1 HeceT HHPOPMAIIUIO O 2™ Hiarax KBaHTOBaHHS 1
umeeT Haubonpmii Bec. [1ycTh, HanpuMep, KOJUPYETCsl OTCUET CUTHAJa, UMEIOLUN YPOBEHb N
=115, a mkana KBAHTOBAHHUS COJIEPKHUT Nyae = 256 0TCUETOB. B 3TOM Cciiywae m=10g,256=8 u
YHUCJIO N 3aMKUCHIBAETCS B IBOUYHOM CHUCTEME CIICTYIOITUM 00pa3oM:
n=12"+1-2°412°+1-2°+0-2*+ 0-22 + 1-2' + 1-2°.
CootBerctytomas konoBas komOunarus umeeT Bug 0111001 1. Takoit kox Ha3pIBaIOT
HaTypaJlbHBIM. B IMpOBBIX CHCTEMax CBSI3U U BEIIAHUS PACIPOCTPAHEHBI TAKKE
CUMMETPUYHBIE KOJIbI, XapaKTepU3yeMbIE TEM, UTO TIEPBBI CUMBOJI KOJJOBOW KOMOMHAITUN
ONpeIeNsAeTCs MOISIPHOCTHIO KOAUPYEMOT0 OTCUETA CUTHAJA, & OCTAJIbHBIE CUMBOJIBI HECYT
uH(popMaLro 00 aOCOTIOTHOM 3HaUYEHUH OTcUeTa. Eciau KoaupyeTcsi CUrHaj MOJI0XKHUTENbHOM
MOJIIPHOCTH, TIEPBBIM OMTOM KOJIOBOTO CJIOBa SIBIISIETCS 1, a €CITU OTpHUIATEeIbHOM MOISPHOCTH,
t0 0. PasHOMOMNSIpHBIE OTCUETHI, paBHBIC 11O A0COTIOTHOMY 3HAYEHUIO, PA3INYAIOTCS TOIBKO
MEPBBIM CUMBOJIOM B KOJIOBOM CJIOBE.
[TocnenoBaTeTbHOCTH M-Pa3PSTHBIX KOJIOBBIX CIIOB SIBJISIETCS BBIXOIHBIM CUTHAJIOM aHAJIOTO-
g poBoro mpeodpaszosarens. OOBIYHO MIPH Mepeade U 3amucu K BeIxogHoMy curHamy ATITT
J00ABIISIETCS TOTIOJTHUTENbHASI HHPOPMAIIHS, KOTOPasi CIIYXKHUT JJIS TIOBBITIICHUS JJOCTOBEPHOCTH
nepeaavu u CMHXpoHu3amuu. [Ipu 3ToM Kog0BbI€ CI0Ba, MOJBEPracMble OAHOBPEMEHHOU
00paboTke, 00beauHs0TCS B 0710KM. COOTBETCTBYIOIMINMA TAHHOMY KOJTY TIOPS/IOK CJI€TOBAHUS
KOJIOBBIX CJIOB U OTJIETIbHBIN CHMBOJIOB B 0JIOKe Ha3bIBaeTCsl (hOpMaTOM KOJa.
O6parHoe npeoOpazoBanue MUGPOBOTO CUTHATA B aHATIOTOBYIO ()OPMY OCYIIIECTBIIAET IUPPO-
aHaJoroBbIi npeodpazoBarens (LIAIT), cocrosimuii u3 gexoaepa u GUIbTpa HUKHUX YaCTOT.
[Tpocreiimas cxema nepenayn (WM 3anucu Bocrpoussenenus) ¢ MKM nokasana Ha pucyHke
4.18.
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Pucynok 4.18 Cxema nepenauu

Ha nepenaromeii ctopoHe OCHOBHBIMH OTIEPALUSAMH SIBIISIOTCS JUCKPETU3AIMS U KOAUPOBaHNE
(mocneHee 0OBIYHO BKIIIOYAET U KBaHTOBaHKE). Ha mpuemMHO# cTopoHe perenepanus
MCKaKCHHOTO CHTHAJIA ¥ JJEKOAMPOBAHHE PE3yIbTUPYIOLICH MOCIE0BATEIbHOCTH
KBaHTOBAHHBIX BBIOOPOK (TIPOLIEAYPHI MOAYIISALIMU U JEMOAYIISLIUH 31€Ch HE MTOKa3aHbl).

Jns vmrocTpanuy Ha pucyHKe 4.19 mokasaHbl BUBI CUTHAJIOB, COOTBETCTBYIOIINX PAa3IHUHBIM
sranam o0pabOTKH U nepenaun (3arucu) Juist cirydas 4 -pa3psiiHOro JBOMYHOTO YUCIOBOTO
Ko/1a. DTOT KOJI MCIIOJIb3yeTCs 11 nepeaun 16 kBaHTOBaHHBIX ypoBHEH. [lepenaBaemble
KOJOBBIC KOM6HHaHI/IH B JAHHOM CJIy4ac 3aHUMArOT IMOJIHBIC HHTCPBAJIbLI BPECMCHU MCIKAY
COCEeTHMMH OTCUYETAMH; MPAKTUUECKH UX MOKHO IepeiaBaTh (3arnchIBaTh) JH00 TaKHMM
croco0oM, JINOO CKUMATh BO BPEMEHH B TIOCIIEI0BATEILHOCTA MEHBIIECH U TEIILHOCTH U
pa3MeIaTh B IPOMEXYTKax MEXIy APYTMMH CUTHAJIAMH TaKoro e TUMa. B mociennem cioydae
10 OJJTHOMY OOIIeMy TPaKTy C JOCTaTOYHO BBICOKON CKOPOCTBIO IE€peaull MOXKHO NEePEaaTh
(3anmMcaTh) HECKOJIBKO COOOLIEHUN. DTa onepalnysi Ha3bIBA€TCSl BPEMEHHbBIM YIUIOTHEHUEM.

L«UJ Kaj1a KBAHTOBAHMSA

fnepejlasaemas
KOJ0Bas KoMOHHALNS

[pHHEMacMas Kojosas
[NOCACA0BATEIBHOCTL

PereHePHpPOBaHHAA
KOJ10Bas
NOCHCAOBATEILHOCTE

ACKOJHPOBAHHbIC
KBAHTOBAHHLIC OTCHCTHI

Pucynoxk 4.19 Ilepenada kogoBo# MOCIEA0BATEILHOCTH
Ha pucynke 4.19 noka3zan ciiy4yail mepeayu KOJI0BOM MOCIEI0BATEIbHOCTH MO KaHATY, IIIMPUHA

IIOJIOCHI IPOITYCKaHUsI KOTOPOr'0 OIPAaHUYEHA U B KOTOPOM IIPUCYTCTBYET LIyM, BbI3BIBAIOLIUN
CIIy4alHbIE HCKa)KCHUS CUTHAJIA.



3ama3abpIBaHUE CUTHAIA B KAHAJIE ISl IIPOCTOTHI HE YYUTBIBACTCS.

Jis oy4eHus: pereHepupoBaHHON KOIOBOW KOMOMHALIMY OEpyT OTCUETHI IPUHUMAEMOT0
CUTHAJIa B CEpEAMHE KaK0r0 TaKTOBOTO MHTEPBANIA; II03TOMY PEreHEpUpyeMas
[IOCJIEA0BATENBHOCTD 33JIEPKUBAETCSI OTHOCUTEIBHO IPUHUMAEMO Ha MTOJIOBUHY TAKTOBOT'O
MHTEpBaJa.

JlexoupoBaHue MOXHO OCYIIECTBUTH TOJIBKO TOT/A, KOT/Ia OyyT MPUHATHI BCE pa3psi/ibl
JTAHHOM KOMOMHAIMK, IO9TOMY BOCCTAHABJIMBAEMbIE OTCUETHI JTOMOTHUTENIBHO 3a/1€PKUBAKOTCS
OTHOCHUTEJIBHO UCXO/IHBIX Ha BPEMs, PABHOE NIEPUOAY AUCKPETU3ALINU.

DTN 3a€P’KKH JOCTATOYHO MAJIb.

3HaYUTENbHO OOJIBIIYIO 33/1€PKKY U (Pa30BbIe MCKAKEHUSI BHOCUT JEMOAYJIUPYIOIINN QUIbTP
(Ha pucyHke 4.19 He noka3aH), KOTOPbII OCYLECTBIISIET HHTEPIIOJSILIMIO MEKIY OTCUETAMHM.
ITpu mocTpoeHNM yNpOIIEHHON CTPYKTYPHON CXEMBI HE yUTEHA Ba)KHAsl OIIEpaLns —
UACHTUDHUKAIMS Pa3paI0B KoAa. DTa onepamnus OCyIECTBISCTCS CYSTYMKAMH, KOTOPBIE JIENIAT
II0CJIEI0BATEIBHOCTD Pa3psAA0B HA KOMOMHALMY TPeOyeMOM JAJIHHBI.

UToObI 5TH CYETYNKH TPYIITHPOBATIH Pa3psIbl OTUHAKOBO, HEOOXOANMA X CHHXPOHH3AIHS, IS
Yero NepuoIUUecK IepeiaeTcs Kakas-1100 Jerko uaeHTuGuuupyemMas KOMOUHAIMSL.
[TpuHuMnuanbHasi 0COOEHHOCTh KOJUPOBAHUS 3aKIIIOYAETCS B TOM, YTO KOJUPOBAHHBIN CUTHAII C
HU3KUM OCHOBAaHHUEM KoJa I' (Hanmpumep, 2) obianaer 0osiee BHICOKOI TOMEX0YCTONUNBOCTBIO,
YyeM KBaHTOBaHHAasi BHIOOPKA 3TOTO CUTHAJIA C BHICOKUM OCHOBaHUEM Kojia R (manmpumep, 128).
OIHaKO KOJUPOBAHHBIN CUTHAJ COACPKUT OOJIbIIEe YHUCIIO JIEMEHTOB, B 001eM ciaydae 10g,R
(unm Onmokaiiiee OoJblIEe 1IETI0€ YUCIIO, €CIH 3TO 3HAUE€HUE OKa3bIBaeTcs JpoOHbIM). /s
nepeaayy 3TUX 3JIEMEHTOB TpeOyeTcsi COOTBETCTBEHHO 0oJjiee IMPOKast I10J10Ca YacTOoT.
[ToaTomMy nBOMYHOE KOJUpPOBaHUE HarOoJIee BBITOIHO B TEX Cllydasx, KOTAa KaHall Iepeadn
XapaKTEepU3yeTCs BBICOKUM YPOBHEM LIYMOB, HO UMEET JOCTATOYHO IIMUPOKYIO II0JIOCY YaCTOT.

Konom HazbiBaeTcss MHOXKECTBO KOMOMHAIUI, KOTOPbIE, OYAY4H B3SITHI I10 MOPSAIKY,
COOTBETCTBYIOT MHOKECTBY YPOBHEM.

KomOuHarnumel (KoJJOBBIM CIIOBOM) Ha3bIBA€TCs IPYIINa 3JIEMEHTOB CUTHAJIA, HAalpuMep,
JIBOMYHBIE pa3psi/ibl, KOTOPBIE B COBOKYITHOCTH ONPEIEISAIOT OTCUETHOE 3HAYEHNE UCXOIHOTO
curnana; B cryyae KM oHu omnpenenstoT ypoBeHb, MpeICTaBIAOUIMi coO00H MOPsIKOBBIN
HOMEDP MHTEPBAJIA HA IIKaJIe KBAHTOBAHMS, B KOTOPBIM MOIA1aeT OTCUETHOE 3HAYCHUE
UCXOJIHOTO CUTHAJIA.

B cucreme KM Han coo01ieHreM OCyIIECTBISIOTCS TPU OCHOBHBIX ONEpallii, KOTOPbIE MOTYT
BJIMSTBH Ha BHIOOP KO/1a, a UMEHHO: KOJIUpOBaHKe, IM(poBas nepeaaya u AeKOJUpPOBAHHUE.
Mertoasl KOIUPOBaHUS U AEKOAMPOBAHNS HAJIAral0T OTPAaHUYEHUS Ha MTOPSIIOK, B KOTOPOM
KOMOUWHAIMY PACHIPEEIISIOTCS 110 YPOBHSIM, HO HE Ha aHCAMOJIb UCTIONIb3yeMbIX KOMOMHAIUH.



