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KnouyeBble cnoBa

* 3BYK
* 3BYKO3arMmnChb
e yacToTa ANCKPETU3ALMS

* [NybunHa KognpoBaHUA 3ByKa
(paspelueHmne)

* 3ByKOBaA MHdopmMaLns

* KOOMPOBAaHME




3BYK U €ero xapakrepucTuku

OPYron cpene BOMHblI C  HEMNPEpbIBHO MEHSHLWENCS

o 3BYK — 3TO pacrnpocTpaHsowmeca B Bo3ayxe, Boge unm
aMnnTyoon 1 4YacToToW.
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[ToHATHe 3BYyKO3anucwu

O NapameTpax 3BYKOBbIX BOJH.

o 3BYyKO3anucb — 3TO MPOLECC COXpaHeHMs MHdopmMaLmu

Ha HocuTene HenpepbiBHbIN 3BYKOBOW CUTHar

pasmMeLlaeTcs npeobpasoBbIBAETCHA B LMAPOBYHO
HenpepbIBHbIN OUCKPETHYIO bopMy
«CIEenoK» (B mocnenoBaTenbHOCTb

3ByKOBOI71 BOJIHbI ANEKTPUHECKUX NMnyJribCoB —

ABOWYHbIX HYNen 1 eanHuLL)
Ha rpamnnactuHke (RN,
npone4yaTbiBaeTcs
HenpepbIBHas
KaHaBka, U3rnobsol
KOTOPOW MOBTOPSIOT
amnnuTyay u

4acToTy 3BYKa

3ByKOBas 4OpPOXKKa ayamno
KOMMAaKT-AUCKa COAepPXNUT
y4YacTKN C pa3nnUYHOM
oTpaxkaloLlen CrnoCobHOCTbIO




OuundpoBka 3BYyKa

UToObI KOMMbIOTEP MOr obpabaTbiBaTb 3BYK, HEMNPEpPbIBHbLIN
3BYKOBOW CuUrHan AormkeH 6biTb npeobpa3oBaH B LUPPOBYHO

OVCKPETHYI0 dhopmy.

BpemeHHasa AnCKpeTu3auus

aHarnoroBblll 3BYKOBOW cCurHan pasou- s -
BaeTcd Ha OTAeNnbHble  ManeHbkue | | \P )
BPEMEHHbIE Y4acCTKM M [ONA  KaKOoro 1L
y4yacTka ycTaHaBnMBaeTca onpeaeneHHas

BeNM4YMHa MHTEHCUBHOCTU 3BYKa >
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KBaHTOBaHMue

_i' pe3ynbraTtbl UI3SMEepPEHU 3anncebiBaloTCA B LNG-
S POBOM BUAE C OrpaHUYEHHON TOHYHOCTbHO
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[MapamMeTpbl oundppoBKU 3BYKaA

KayecTBo 3ByKO3anuMcu 3aBUCUT OT YacTOTbl AUCKPETU3aLMN U
OT rMyOuHbI KOOMPOBAHUSA 3BYKA.

YactoTa AMCKpeTusauum — KONMUYECTBO W3MEepPEeHUi
rPOMKOCTW 3a OfIHY CEKYHAY.

Yactota guckpetmsauum mamepsietcsa B repuax (fy) v kunorepuax (Kly).
1 kl'y = 1000 'y. Yactota guckpetmsaummn, pasHaa 700 'y o3HayaerT, YTo 3a
oAdHy cekyHay nposoaunocb 7100 namepeHnn rpoMKOCTU 3BYKa.

byoem o6o3HavaTb YacToTy rpeveckon 6ykBon V (HH).

mybunHa kogupoBaHMA 3BYyKa UK paspelieHne — 310
o KOJINYEeCTBO MHJOpMaUun, KOTOpPOoe Heobxoammo Ofis

KOOUPOBaHUA OUCKPETHbIX YPOBHEW TFPOMKOCTU LUGpPO-
BOro 3BYyKa.

Ecnn nog 3anucb opgHoro pe3yribtata namMepeHmnd rpoMKOCTU B MaMATU

KOMMblOTEPa OTBEOEHO i BUT, TO MOXHO 3aKOAMPOBaTb POBHO 2' pasHbIX
pe3ynLTaTtoB U3MepeHumn




PopmMyrna Ana HaxoXxaeHus oobema
3ByKoBoOro channa

O =t i*vk

t — Bpems, sanucu dpanna
(cekyHAabl)

i — rMyObnHN KOONUPOBaHUSA 3BYKa UK
paspelieHue (bur)

v —Y4acToTa AucKkpeTusauum ( repu)
k — KONMMYeCcTBO KaHarnoB 3anncu




[MpuMepbl napamMeTpoB OLUMPOBKM 3BYKa

YacToTa

HasBaHue KOOMPOBaHUs, | AUCKPEeTU3aLuum Yucno
’ ’ | KaHanoB
KMy
TenedoHHas 8 o 1
CBS3b
(MOHO)
16 44,1 2

(cTepeo)




Bonpochbl u 3agaHus e

3apaHue 1. B HoBbin roa lNeTtsa ViBaHOB 3anucan
6on kypaHTOB. [epe3BOH Anurica 20 cekyHO, a
boun KypaHTOB — eLe 40 ceKkyHO.

Onpegennte 06bLEM MOMy4YEHHOro MOHOAyaAWNO-
danna (B Kunobalimax), 3anUCaHHONo C
rmyouHon kogupoBaHua 8 6um W 4acToOTOW

SLSIl AvickpeTusaumm 8 KTy,
Aawo: 60-1-8000
t=20c+40c=60c| |= Ko = 468,75 KO
i = 8 6uT = 1 6aiT 1024

v=8«kly =8000 Iy

| - ? OTtBeT: 468,75 KbanTta




3BYyK — 9TO pacnpocTpaHsALMeCcs B BO3Ayxe, BoAe WU

OpYyron cpene BOSHbl C HEMPEPbIBHO MEHAOLWLENCA aMNnUTyaoun
N 4aCTOTOMW.

UToOblI KOMMbIOTEP MOr obpabaTbiBaTb 3BYK, HENpPepbIBHbLIN
3BYKOBOW CUrHam AOrmKeH ObiTb npeobpasoBaH B LUEPOBYHO
OVUCKPEeTHY dopmy. [na atoro ero noaseprarT BpeMeHHOU
OVUCKpPeTU3aLuum N KBaHTOBAHMIO: NapamMeTpbl 3BYyKOBOIo CUrHasna
N3MEPAIOTCA He HenpepbiBHO, a 4Yepe3 onpenesrieHHble
NPOMEXYTKMU BpeMeHHU (BpemeHHas AUCKpeTusaumsa),
pesynbratbl M3MEPEHUN 3anucbiBaloTcd B LMPPOBOM BUae C
OorpaHN4YeHHOW TOYHOCTLIO (KBaHTOBaHMe).
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Takmum obpasom, npu oundpoBKE 3BYKA UCKaXeHUe
COXpaHAEeMOoro curHana npouvcxXoauT OBaKabl: BO-NEPBbIX, MNpu
OvucKpeTnsaumm  Tepsietca uHdopmaumss o006  UCTUHHOM
N3MEHEHUN 3BYyKa MeXay W3MEpPEeHus MU, a BO-BTOPLIX, Mpwu
KBAHTOBAHNN COXPAHAKTCA HEe TOoYHble, a OnuM3kMe K HUM
OVCKPETHbIE 3HAYEHMS.

O6bvem ouudpoBaHHOro 3ByKkoBoro chparmeHta B OGutax
HaxoOUTCA KaK MpousBedeHme 4acToTbl OAUCKpeTusauun B U,
rMmyoOuHbl KOONPOBaHUS 3BYKa B BuTax, OANUTENBbHOCTU 3BYyYaHUS
3anncu B cekyHaax v KonmyectBa KaHanos.
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Bonpocbl n 3apaHus e

3apaHue 2. [NponsBoanTcs YeTbipExKaHarbHas (Kkeadpo) 3BYKO-
3anMcb C 4actoton auckpetusaumm 32 klu wn 32-6umHbim
paspeLueHnemM. 3annucb annTca 2 MuHymsl 8 ceKyHoO, ee pe3synb-
TaTbl 3aHOCATCA B dhaun, cxaTue [OaHHbIX He Mpou3BOAUTCS.
Onpeoenute npubnn3nTenbHO pasmep nosiydeHHoro gamnna (B
Mezabalmax). B KayecTBe OTBeTa YyKaXuTe Onwxkawuwee K
pa3smepy panna yesioe yucro, kpamHoe 10.

AaHo: _ 4-32000-32-128 ~

v =32 kly = 32000 1024-1024-8 B

rt'- 22.25.23.125.25.27

| =32 out = >3 MO = 62,5 M6 =60 M6
t=2mMmH8c=128c 2

K=+ (kBaapo) OTBet: 60 Mb6ant




Bonpochbl u 3agaHus

3apaHue 3. MysbikanbHbi doparMeHT ObIn 3anucaH B popmate 9
ouncdpoBaH U coxpaHEH B BuAe dpamna 6e3 cxatma gaHHbIX. Pasmep

nosiydeHHoro damna — 24 Mb6auma. 3ateM TOT Xe My3blKalibHbIN
dparmeHT ObIN 3anucaH MOBTOPHO B opmarte cmepeo
(OBYXKaHanbHasi 3anncb) U oumdpoBaH C paspewieHnem B 4 pasa
BblLLie N YacToTou aAuckpetmusaumm B 1,5 pasa MeHbLUe, YeM B NepBbIn
pa3. CxaTtune pAaHHbIX He Npou3BOAUIIOCH. YKaxute B Merabamtax
pasmep panna, Nosiy4yeHHOro nNpm NOBTOPHOM 3aruncu.

PeweHue:

Ecnu yBEJTNYNITI0Cb KOJTINYECTBO KaHaJ10B 3alimcu

(OBYyXKaHasnbHas 3anuck) , To yBenMUUTCA U 00bem panna 24*2

Ecnun yBennuunock paspelleHune (B 4 pasa Bbllle), TO

yBenuuunuTca n obrem doanna 24*2*4

Ecnu ymeHblUMacb YacTtoTa guckpetusauum (B 1,5 pasa

MEHbLLIE), TO YMEHbLLUNTCS U 06beM (hanna 24*2*4:1,5=128(MO)

OT1BeT: 128 MbawnTt




Bonpocbl n 3apaHus 9

3apaHune 4. My3sblkanbHbln oparMeHT Obinl oundpoBaH U 3anuc
Buae danna 6e3 cxartua gaHHbIX. [lony4vyeHHbIn dbann Obin NnepenaH B
ropoq A no KaHany cBA3n 3a 64 ceKyHObl. 3aTeM TOT e My3blKasibHbIN
doparmeHT ObINT ounpoBaH NOBTOPHO C paspeLLlEeHNEM B 2 pa3sa Bbllle
M YacToTOM OUCKpeTu3aumm B 3 pasa Bbllle, YeM B MNepBbIA pas.
CxaTme gaHHbIX He npousBoannocsk. NonyvyeHHbIn dpann 6bin nepenaH
B ropoa b. lNponyckHaa crnocobHOCTb KaHana cBA3u ¢ ropogom b B 4
pa3sa Bbllle, YeM KaHarna cBs3u ¢ ropogom A. CKonbKo cekyHa anunach
nepegada anna B ropoa b?

PeweHue:
Ecnn yBennunBaeTcs paspeLleHme n yactora
OVCKpEeTn3aumnm, To COOTBETCTBEHHO YBENUYNTCA U
BpemMa, T.e 64*2*3
Ecnun nponyckHaa cnocobHOCTL KaHana CTaHOBUTCA B 4
pasa Bbille, TO BpeMS Ha nepegadvy amna cokpaTtutcsd B
4 pa3a, T.e 64*2*3:4 =96 (C)

OTBeT: 96 C.




Bonpochbl u 3agaHus 9

3apgaHue 5.

[1lponsBoanTCcAa ogHOKaHanbHaga 3ByKO3anmck ¢ YaCcTOTOU
anckpeTnsaunm 32 Kf'y v 32-6UTHBLIM pa3peLLleHnEM.
3anuncb OnTca 4 MUHYTbI, €€ pesyrbraThl 3aHOCATCA B
doawnrn, cxxatne gaHHbIX He npoussoauTcs . Onpeaenute
npmnbnnsnTenbHO pasmep nonyyeHHoro davna (8 M6). B
KayecTBe OTBETA YKaXXute bnmxamnwiee K pasmepy
doamna uenoe 4ncro, KkpatHoe 10.




Bonpochbl u 3agaHus

3apgaHue 6.

Mya3bikanbHbIn doparmMeHT Obin 3anncaH B dpopmaTte MOHO, oundpoBaH
N coxpaHeH B Buae danna 6e3 Mcnonb3oBaHUS CXaTusl OaHHbIX.
Pasmep nonydeHHoro dpanna — 49 M6. 3arem TOT Xe My3blKanbHbIN
doparmeHT 6bIn 3anucaH NOBTOPHO B doopmaTte CTepeo (aBYyxKaHanbHad
3anucb) U oumndpoBaH C paspelieHMeMm B 8 pas Bbllle WU 4acToTou
auckpetTmsaumm B 3,5 pasa MeHblle 4emM B nepBbin pas. Cxartue
OaHHbIX He npoussogunocb. Ykaxute B MO pasmep danna,
NOSTy4EHHOIO NMPU NOBTOPHOW 3anucu.




Bonpochbl u 3agaHus

3apgaHue 7.

Mya3bikanbHbIn pparMeHT OblT oumdpoBaH 1 3anucaH B Buae cavna
6e3 wncnonb3oBaHUA cCXaTtus AaHHbIX. [lonyyuBwunncsa dgann 6bin
nepegaH B ropog A no kaHany cBs3n 3a 32 c. 3areM TOT Xe
MY3blKanbHbI oparMeHT OblfT oundpoBaH NOBTOPHO C paspelleHne B
2 pasa Bblle U 4YacTOTOM AUCKpeTu3auun B 4 Bblille, YEM B NEPBbIN
pa3. CxaTue [OaHHbIX He npousBoauroch. [lonyveHHbIn darn Oblin
nepegaH B ropog b . [lponyckHad crnocobHOCTb KaHara CBSI3W C
ropogomMm b B 2 pasa Bbllle, YeM KaHan cBsisan ¢ ropogomMm A. CKonbko
CeKkyHAa anunacb nepepgada panna B ropog b?




3anaHue 8.

OIEKTPOHHbIN NOYTOBBLIN AWK nMeeT 0obeM 3 Mbant. IHdopmauma Ha
ero agpec rnepenaercsi Co ckopocTbto 2,56 Kbaunt/c. Hepes kakoe BpeMms
Yy NOCTaBLLMKa YCIyr 9NEeKTPOHHOW NoYThLl NOSABUTCA NMNOBOA NpuUcnaTtb
yBeOMIIeEHME O NepenosIHEHNN NOYTOBOIO ALMKA? YKaXute BpemM4a B
CEeKyHOax.

3aaaHue 9.

My3bikanbHbIN doparMeHT ObIn ouupoBaH 1 3anucaH B Buae danna
6e3 ncnonb3oBaHnA cxxatnsa gaHHbIX. [onyymslunimncs ann obin
nepenaH B ropoa A rno kaHany ceasu 3a 30 cekyHa. 3aTeM TOT Xe
MY3blKanbHbI oparMeHT ObIST ouMdPOoBaH MOBTOPHO C pa3peLleHnEM B
2 pasa Bbille ¥ YaCcToTon AncKpeTusaumm B 1,5 pasa MeHbLUe, YEM B
nepBbin pa3. CxaTne AaHHbIX He NpPon3BoaAnNOCk. NonyyYyeHHbIn hann
Obin nepenaH B ropoa b; nponyckHasa cnocobHOCTL KaHana CBsA3u ¢
ropogom b B 4 pa3sa Bbille, YeM KaHana cBa3un ¢ ropoaom A. CKonbko
CeKyHA anunacb nepegada panna B ropog b? B oTBeTe 3anuwunte
TOJbKO Liefioe 4Yncno, eauHuLy namepeHns nucatb He HYXKHO.
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