KonTpoJsbHasi paboTa no 1MCIUIIHHE
«MyabpTHMeANHHAS TEXHUKA U TEXHOJIOTHS MPOU3BOACTBA ayIMOBU3YAJIbHbIX
MPOrpamMm»

KoutponbHass paboTa BBIIOJNHSAETCA IO BapuaHTaMm (cM. Tabmmmy 1).
Bapuant (BeiOupaercss mo mocieaHed Iudpe Tmaposs JIMYHOTO KaOuHeTa,
nocnenuss uudpa «0» coorsercrByer 10 Bapuanry).

3amauu:

o IlpoBectn onenky HemuHeWHbIX uUcKakenn (K;) wmoHOpOHMUECKOTO
CUTHAJIa B TPAaKTEe, €CJIM Ha BBIXOJEC TPaKTa ypOBEHb CHTHAja OCHOBHOM
gacToTe-NHOM (1B), a HanpspkeHus 2 — oi u 3 — eif rapmonnk U2 u U3 B

B.
e Ompenenuth 3HaYeHUs KodhUIMEHTa pacHIUpeHHs OJKCIaHaepa B
KOMITaHJIEPHOM  cucTteMe (MpU  YCIOBUU  OTCYTCTBUSL  HEJIMHEHHBIX

UCKaXEHUIT), eciii KO3 UIUMEHT cxKaTUsl Komnpeccopa paseH Ke.
e Ompenenutb IWHAMUYECKUI JMana3oH CUTHAJIA, €ro MNHK-(QakTop u
TpeOyeMbIil JIMHAMHYECKUI [Wana3oH TpakKTa Mepefadyd, €CIM 3HAYEHUe

KBa3MMaKCUMAaJIbHOTO HaIpSKECHUS PaBHO UxkBMak (B),
kBasuMuHuManpbHoro  UxBmuu,B, a cpegnee 3Hauenue 0,3 ot
KBa3MMAaKCUMAJIbHOTO .

[Ipu pacuere nMHAMHYECKOTO MUara3oHa KaHalla Mepelayd 3a HOMHHAJIBHOE
HaIpsHKEHUE TPUHATH KBa3uMakcuMainbHoe, AN; — ypoBeHb MEPEKPBITUS TTOMEX U
mymoB mipuHath 20 nb, a AN, — nmomyck Ha mneperpy3ky (3 nb). Cpennee
HarpspkeHue 1yma B Tpakre npuasateUcpin (B).

JUis  BBIMOJNHEHHS KOHTPOJIBHOM padOThl HEOOXOIMMO U3YUYHUTh MaTepHuall
MIPUJIOKEHUS UM MaTEpUAIIbI JIEKIUN 110 COBETYIOIIEH TEME.

N | 1] 2 3 4 5 6 7 8 9 10
I;]?OM’ 0| 08| 05| 1 09 | 07 | 04 2 15 | 11
U2,B |02 |005|004| 008 | 00 | 002 | 003 | 001 | 009 | 0.07
U3,B |0.01|0.005|0.004| 0.008 | 0.01 | 0.002 | 0.003 | 0.001 | 0.009 | 0.007
Ke 05| 07 | 06 | 05 04 | 03 | 025 | 035 | 045 | 055
UKBMaKC,

B 25| 15 | 1 05 06 | 07 | 075 | 09 | 085 | 0.95
EM 0.01| 0.01 |0.002| 0.0001 |0.0009 | 0.001 |0.0008 | 0.001 |0.0008 | 0.001
}jcpm’ 0.01 | 0.005 | 0.001 | 0.00001 | 0.0008 | 0.0001 | 0.0002 | 0.00001 | 0.0001 | 0.0005




Tabnuna 1. BapuaHTsl A1 BBINOJHEHUS 3aJaHUS

IIPHJIO’KEHUE

HMckaxxeHust CUTHAIOB MOTYT HOCUTh HEJIMHEWHBIN U JIMHEUHBIA XapaKTEPHI.

[Ipy HENUMHEWHBIX HCKAKEHUSAX B CIEKTPE CHUTHANAa TMOABISIOTCS HOBBIC

YaCTOTHBIE COCTABJISIONINE, KOTOPBIX HE OBLJIO B CIIEKTPE UCXOJHOTO CUTHAJ, a UX
MIPUYAHOM SIBIISIIOTCS HEJIMHENHBIC 3JIEMEHTHI TPAKTA.
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Pucynok 1.1

Takue HCKaXeHUsT B MPOCTEHIIEM cily4ae OLIEHUBAKOTCA KO3(P(PULIHUEHTOM

Ky = NICAHE 5U3)2J o

1

FI[C Ul. UZ,
U3 - aMIIIATY bl TaApMOHUK.

Ha cnyx Takue McKaX€HUs BOCIIPUHUMAIOTCS KaK U3MEHEHHE YMCTOTHI U TeMOpa
3By4aHUs.
JIuHeiliHble MCKaKeHUA. B 3TOM cilyyae B CIEKTpPE CUTHAJIa HE IOSIBISAECTCS

HOBBIX YaCTOTHBIX COCTABJIANOIINX, HO HU3MCHAIOTCA AMIUIMTYIHBIC WU q)aSOBBIG
COOTHOLICHUA MCXKIY HUMU.
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Pucynok 1.2

Takne HCKaKEHMS Ha3bIBAIOTCSI YaCTOTHBIMM W BBI3BIBAKOTCS PEAKTUBHBIMHU
aneMeHTamMu TpakTa. Koad@uimeHnT nepenaym STUX 3JIEMEHTOB 3aBHCHT OT
YaCTOTBI CUrHana (aMIUIMTYAHO-YaCTOTHAS XapaKTepUCTUKA (AYX)
HEpaBHOMEPHA).
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Pucynoxk 1.3 [Ipumep AUX aneproauyeckoro yCHJINTEIS

3nech K — Mmoayns koaddunmenTa nepegaun.

[TonsiTHe 35eKTpUUeCcKOro ypoBHS (B aenudenax) BBOJAIT COOTHOIICHUEM:

N =10Ig R ,
R
rac Pl u P2 — CpaBHHBACMbIC 3HAUCHUA C-)JIGKTpPI‘ICCKOfI MOIITHOCTH.
9t10 BBIPAXKCHUE MOKHO 3aMCHUTD KaK



N =20Ig Y2

1
Ecau P; u Py, U; u U, — npousBosibHBIC BEIMYMHBI, TO YPOBHH Ha3bIBAIOT

OTHOCHUTEJIbHBIMU AJIEKTPUUECKUMU.

Ecnmr Hynb MIKambl 3JIEKTPUYECKUX YPOBHEW COOTBETCTBYET MOIIHOCTH
Po = 1 MBT, TO ompeznenennpie TakuM 00pa3oM YPOBHHM HA3BIBAIOT aOCOJFOTHBIMU
anekTpudeckumu. [IpuHsAB conpoTuieHue Harpy3ku paBHbM 600 Owm, momxydum
3HAQYCHUE HANpsHDKEHUs, COOTBETCTBYIONIEE HYJIIO IIKaIbl  aOCOMIOTHBIX

snekTpuuecknx yposaeii, U, =+107°-600 =0,755 B.
AOCOJIOTHBIH ANEKTPHUYCCKUIT yPOBGHB B I[CHI/I6€JIaX

_1OIg— = 20Ig—
0 U 0
Benuunnsl MoiHOCTH ObIBatOT OoJibiiie ¥ MeHble PO. [ToaTroMy abcomtoTHbIE
AIEKTPUUYECKUE YPOBHU OBIBAIOT MOJIOKUTEIBHBIMU U OTPULIATEIILHBIMH.
JIuHAMUYeCKUIl AUAna3oH ayauocurHanaa. /(g omnpeneneHus MNOHATHUSA
JMHAMUYECKOTO IMarna3oHa HeoOX0AUMO BBECTH MOHATHE KBA3UMAKCUMAIBLHOTO U
KBa3MMHUHUMaJIbHOTO — HampspkeHuit.  Keazumaxcumanohvim (U aae)  OyaeM
Ha3bIBaTh TAKOE 3HAYEHUE, BEPOATHOCTh MPEBBIIIEHUS KOTOPOrO JOCTATOYHO MaJia
0,01...0,02 (P(U > Ug vare) < 0,01+0,02), a xeazumunumanrorvim (U ) — TaKoE,
BEPOSITHOCTh MPEBBIIIEHHUS] KOTOPOro, Ha000poT, focTatouHo Benuka 0,98...0,99
(P(U > Ugnmm) = 0,98+0,99).
Toraa AMHaMUYECKU TUana3oH 3neKTqueCK0r0 ay,Z[I/IOCI/IFHaJ'Ia

D 20|g KGM(ZKC_ZOIQ KLGJMaKc 20|g ~ K6.MUH

K6.MUH 0 0

rae Ug = 0,775 B (Hanpspxkenue Ha R = 600 Om, Ha KOTOpOM BbIjIelI€HA MOIITHOCTh
1 MBT).

JAvHaMu4ecKuil Auana3oH pa3iuyHbIX BUJOB ayJIMOCUTHAJIOB COCTABISIET OT
25 nb nns peun gukropa, 10 118 1b — nns pok-My3bIKH.

Muk-pakrop. PaszHocth Mexay KBasUMaKCUMAIBHBIM — (Nigyaxe) U
ycpenHeHHbIM (Ng,) 3a [UIMTENBHBI IPOMEXKYTOK YPOBHAMHU HA3bIBAIOT IIMK-
dbakTopom:

II=N —N

K8.MaKc cp
[Tuk-dakTop MOKa3bIBaeT, HACKOJIBKO HMKE CPEIHUM YPOBEHB 10 CPABHEHHIO
C €ro KBa3MMAaKCUMAJIbHBIM 3HaueHueM. J[Jisi My3bIKadbHbIX CUTHAJIOB OH MOYET
nocturath 20 nb u 6osee, a 171 pedeBoOro curHasia B cpeineM coctasisieT 12 ab.
Kpome  amHamuyeckoro jauama3oHa CUTHaJa  HEOOXOAWMMO  3HATh
JTMHAMUYECKUM THana3oH KaHajia nepez[aqn WJIU TpaKTa anmaparypsl Dy:

D, 20Ig 1 — (AN, +AN, )



Dy 3aBucutr ot ypoBHs mymMmoB (Uy) B TpakTe U OT HOMUHAJIBHOTO HANPSIKEHUS
(Uson)-
AN; — ypoBeHb MEPEKPHITHS TTOMEX U MIyMOB, 1b (00b14HO 0KoJ10 20 1b).
AN, — nonyck Ha nieperpy3ky (3...6 nb).
Jl71st HeMcKaXXeHHOM 3ByKonepeaaun Heooxoaumo, 4todsl Dy > D...
B mpotuBHOM cityuae mpuxoauTcs ckumath D, (06padoTka curnana).

B npocreiiem ciyyae 1y IIyMOITOJABICHUS HCHOJIB3YETCS KOMIIAHICPHAs
cuctema (IOMEXH BHE CIIEKTpa MOJE3HOT0 CUTHANA MOIABISAI0TCSA QUIbTpanueit).

D10 cucTeMa, COCTOSIAs W3 IMOCJIEI0BAaTEIbHO BKJIIOYEHHBIX KOMIIpECCOopa H
DKCIIaHJIepa.

Komnpeccop (cxxumartenb). ITO YCTpPOMCTBO, KOd(DPUIMEHT mnepenayn
KOTOPOT'O BO3pPACTAET MO MEPE YMEHBIIICHHS YPOBHS BXOJIHOTO CUTHaJIa (PUCYHOK
1.4). leiicTBuE KOMITpeccopa MPUBOJIUT K:

- TOBBIIICHUIO CPETHEM MOITHOCTH CUTHAJIA,;

- TMOBBIIICHUIO TPOMKOCTH 3By4YaHUsi 00padaThIBAEMOTO CUTHANA;

- CXKaTUIO TMHAMUYECKOTO JUana3oHa CUTHaIa.

PaznmnuaroT pedeBbie M My3bIKAIbHBIC KOMITPECCOPHI.
B pedeBbpie KOMITpECCOpPhI BCTPAWBAIOTCS TOPOTOBBIC NTYMOIIOAABUTETH IS
CHWKEHUS IITyMOB B ITay3ax Mepeaayn.

Useix/Ussix.nom [lapaMeTpbl KOMIIPECCopa.
1. Jnama3oH CXKaTus 15810
JTUHAMUYECKUN TUATIa30H 110 BXOIY

Dcxc = NBX.HOM - NBX.MI/IH
2. JluHaMu4ueckuil quarma3oH o
BBIXOJTY

d = NBBIX.HOM - NBBIX.MPIH
3. CreneHb ckaTUsi KOMIIpeccopa —

Pa3HOCTb AUHAMHUYCCKUX [OHAIIa30HOB

Upx/Upinon 110 BXOIY U BBIXOZY
d" = Dy —d.

Pucynoxk 1.4
Koaddumuent cxartus kommpeccopa —
sto otHomenue K., = d/D., 1 oH Menble 1.

UBLIX./UBBIX.HOM BKCHaHHep (pacmnpn-
TeJdb). JTO YCTPOWCTBO,
kodhdurmenT  mepemauu
KOTOPOTO YMEHBIIIAETCS O
Mepe YMEHBIICHUSI YPOBHS
BXOJIHOTO CUTHaja
(pucyHok 1.5).

1

UBX./UBX.HOM

Pucynok 1.5



AMITTUTYTHAasE ~ XapaKTEepUCTUKA OKCMaHaepa oOpaTHa  XapaKTePUCTUKE
KOMITPECCOpa U KOMIICHCUPYET HCKaXKCHUS, BHOCMBIC B CUTHAJI KOMIIPECCOPOM.
KosddumumeHnT pacmmpeHus 53KcHaHicpa paBeH OTHOIICHUIO JHHAMHYECKOTO
JUAra30H 10 BRIXOAY K JHHAMUYECKOMY auana3ony mo Bxoay Ko = D, /D, u on
oobie 1.

Kanan Pacmu-
peHue

C:xartue

NMHH
N
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Pucynok 1.6 Komnanaepnas cucrema

Ha Bxome KkaHaia AgWHAMHYECKHWH  AHMAIla30H CHUTHaJIa  C)KMUMAaeTCs
(KoMIIpeccupyeTcs) 10 Hy>KHBIX IIPECIIOB, a Ha BBIXOJe KaHana D, — pacmmpsieTcs
(9KCTIaHAMpYyeTCS).

N3 pucyHka BUIHO, UTO B PE3YJIbTATE CHKATUS MUHUMAJIbHBIN YPOBEHb CUTHAJA
MIPEBOCXOJIUT YpPOBEHb IIIYMOB B KaHajie. 3a CYET ATOro IOCe PaCIIMPEHUS
OTHOIIICHWE CHUTHAJ/IIyM, B TOM 4YHCJI€ MW JJ1 MHHHMAJIbHOTO CHTHAaJja,
YBEIIMYUBACTCH.

NMI/IH - NLLI > N,MI/IH - N,LLI

Y cinoBHUsS OTCYTCTBUS HEIUHENHBIX HCKAKEHNI B KOMIAHAEPHOU CUCTEME
[ToCKOIBKY B CTAlIMOHAPHOM PEKUME MPU OTCYTCTBUU UCKAKECHUHN

u =uU

éx.c evix.p’

U@blx.p :1: (U 6x.p) 7/p

MO>KHO 3aIucaTh U 1 , T Yp U Y — KOOPPUIUEHTBI

gx.c (U )

6blXx.C 7/0

PaCIIMPCHUA U CKATHA.



HOCKOJIBKy IIpyu 1OCICA0BATCIbHOM BKIIIOUCHHUHU CulP UGblxc :UGXP, TO

YCJIOBHS OTCYTCTBHSI UICKA)KEHUN B KOMIIAHAEPHOU CUCTEME
Ve, =1

PaccmoTpum, Kak KOMIIAHAMPOBAHKUE MO3BOJISET YIYUIIUTh OTHOLIEHUE CUTHAI -
IIyM Ha BBIXOJE KaHaja Imepenaud. Bocmosb3dyemcs sl 3TOTO JAHArpaMMoOu
ypoBHe# (pucyHok 1.6).

[IycTh, HampuMep, TMHAMUYECKUI Auana3oH curHana 60 nb, a ypoBeHb mryma
N, B KaHaje nepeaadyd HUKE MAKCUMAJIbHO JOIyCTUMOro ypoBHs curHana (0 nb)
Ha 40 nb.

CnenoBaTenbHO, €ClIM TiepelaBaTh CUTHAJ IO KaHaly O0e3 o0paboTku, TO
ypoBeHb IIyma B KaHaie Ha 20 nb mpeBbllIaeT ypoBeHb ClIaObIX CUTHAJIOB, U B
IpoLEcce NMepeaayu OHU OYAYT CKPBITHI B IIyMaX.

IlycTte B mponecce Inepenayd AMHAMAYECKUM AUANa30H CUTHAJIA CKUMAETCS.
ITpu v = 0,5 D¢ s = 30 a1b 1 curHan B kaHaje nepeaade 3aiiMeT IMKaly YpoBHEH
ot 0 1o -30 nb, 1 MUHUMAaJIBHBIN €T0 YpOBEHBb OKaxkeTcs Ha 10 nb BeIIEe ypOBHS
myMma. B myHKTe npuema paclupUTENh BOCCTAHOBUT MCXOAHBIM JUHAMUYECKUN
JIMarna3oH, a YPOBEHb IIyMa Ha BBIXOJAE PACIIMPUTEINS MPU MPOXOKIECHUHU CIAOBIX
CUTHAJIOB OKaxkeTcs Ha 20 Ab HMXKe YpOBHS 3TUX CUTHAJIOB.

Takum o00pa3oMm, NOpHUMEHEHUE KOMIAHAEpa IO3BOJIET IMEpelaTh CUTHAl
BEILIAHMA 110 KaHaly, ITMHAMUYECKUI JUalla3oH KOTOPOro MEHbIIIE JUHAMUYECKOTO
JMara3soHa camoro curHana. [Ipy 3TOM BBIMIPBIII B OTHOLIEHWHM CUTHAJI-IIYM
cocrasisiet 10...13 ab.

IIpuMep BBINOJIHEHUA pacyéTa

Nuom =0 nb
U2=0.1B
U3=0.01B
Kc=0.8

Uxksmakc =2 B
Uxsmura = 0.01 B
Ucpu=0.01B

3amanus:

1. [TpoBecTH OLIEHKY HETMHEHWHBIX NCKaKeHU KT MOHO(POHMYECKOTO CUTHAIA

B TPaKTe.

2. Onpenenuth 3HAYCHUS KOAPHUIIMECHTA PaCIIMPEHUS dKCTIaHIepa B
KOMITaHJIEpHOM cucTteMe (ITPU YCIOBUU OTCYTCTBUSI HETMHEHHBIX UCKAXKEHHUI ),
ecsii KOd(Q(UIUEHT CKaTUsI KOMIIpeccopa paBeH Kc.

3. OnpenenuTh JUHAMUYECKUN JUAMa30H CUTHAJA, €T0 MUK-(PaKTOp U

TpeOyeMblil AMHAMUYECKUI AMAaIa30H TPaKTa nepenayu. 3HaueHue
KBa3MaKCUAJIBHOTO HANPSKEHUs paBHO UKBMakc, KBa3UMHUHUMAJIbHOTO UKBMUH, a



cpeanee 3Hauenue 0,3 OT KBa3UMaKCUMAaJIbHOTO.

Bremonsenune:

/U22+U32
1. Kg =——=10.05

1

2.N =20+lg=2=—20npuR = 600 Om
1

U0 = 1073 %600 = 0.755 B

3.Dc = 20 - lgZemac = 46021

KB.MHUH

KB.MaKC KB.MHUH
—20x* lg

= 46.021
Uo Uo

Dc = 20 - lg

[Tuk-daxrop

IT = NxB.makc — Ncp =8

JVHAMUYECKAN THANa30H KaHala NepeIadn Wi TPaKTa
npu AN; =20 nb, AN, =3 nb

UH M
D, =20 " Ig U° — (AN; + AN,) = 39.979

I



