3.8. MyJbTHILIIEKCOPbI

Ha OJIMH OOIMI BHIBOJI.

v' MyJabTHILIEKCOPHI (CEJEKTOPbI) — KOMMYTAIMS CUTHAJIOB, HOCT}’H@\CCCKOHBKHX BBIBOJIOB

— 1 Imox JIBE€ OCHOBHBIC TPYTIIIHI BXOJIOB:
S 171 N — = N=2
__ - HpopmarmoHHbie BX0IbI (N — BXO0B); cHBIe BXObI (N — BXOIOB), :
A Y B0O3MOXHBI BCIIOMOTATEIbHBIC BXQABMN IS JIOMOTHUTEIHLHOTO YIPABICHHUS
— Ta paboToii anemenTa (paspemieHue /[£TpOOUPOBaHNE, BXO bl OJOKUPOBKH H T. II.).
—d,.,
Habop 3HadueHuii Ha ajipecHbIX BXoaax (an.1, ..., ag) O a4qHO OIpeAeIIIeT HoOMEp HHPOPMAITMOHHOTO
BX0J1a J, 3HaY€HHE KOTOPOTO OyIeT BOCIPOU3BEACHQ HY BBIXOC MYJIbTHILICKCOPA
Js qle J= (an-l; vy a0)2'
[IpousBoasTcsi pa3HO0Opa3HbIC Ba bl MyJibTUILIEKCOPOB. Hanpumep, B TTJI - cepust K155:

KII1 —16:1 ¢ unB. BBIX., BXOJ pa3pe :
KII2 —caBocHubii 4:1 (pa3Hbic 1pd3p.);
KII5, KIT7 — 8:1 ¢ uHB. BEIXOM.

CTUCTp Ha BBIXOJIE);
1 (3¢ coct. U uHB.

KII13 —cueTBepeHH

KII14 - cuetBe
BEIXOJI);
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KII15 — 8:1 (3e cocT., IpsSIMBIM ¥ HHB. BBIXO/IbI);
KII16 —cuetBepennbiii 2:1 X0 pa3pemeHus);
KII17 —caBoennblit4:1 (MHB. BBIXO/, 3-€ COCT.);
KII18 —cuerBepennsnii 2.1 @xoa pa3penieHus u
WHB. BBIXO/);

KII19 —caBoennsii 4:1 (MHB. BBIXO[);

KII20 — cuerBepeHHblii 2:1 (€ BBIXOJHBIM
PETHCTPOM).



KOHerTHOG OIIMCAHUC BBIBOAOB MUKPOCXCMbI U €C IIApaMCTPbl — B OIIMCAHHUAX
COOTBETCTBYIOIINUX CIIPABOYHHKAX.

3BOAUTCIIA NI B

P

Q: b Imux

IIpumep: myabtuiekcop K155KII1 — !

CrnpaBoYHBIC TaHHBIC: o ]
» COOTBETCTBHE BXOJOB/BBIX0/I0B MYJIbTHILIEKCOpPA HOMEpaM —:
BEIBOJOB MC. g
e E —nuranue, G —3emiis, ¢ —BXOJ1 pa3pelieHus. 21 %
. U%=-0.2 +0.4B, U', ;= —2.4 = 3.4B, <Q 1 T
oil =0.8MA,i°%, . = 16MA, il = 40mxkA, %, =4 ,6uA 12
* Tox norpedaenus 40+-68mMA 16 Ls
o 3aep KKK HapacTaHus/cIaga BBIXOIHOI'Q. CHTH Py TEPEKIIOUYCHUN 15 a
3HAYCHHMS aJpecHOro Bxojaa. 23+25/22+ o 3 Z:
* 3aJICP>KKU MPU TIEPEKITIOYCHUN 3HAUE Ha BHGOPMAITMOHHOM 11 as
Bxoae 13+20/8.5+14uc. 9 c
* 3aJIep>KKH MPU TIEPEKITIOYCHUH 10 paspemenus 15.5+24/21+30uc. ig :Ié
I MyJIbTUILUIEKCOPHI Ha KMOII ctpykTryp, MOTYT HMETh OCOOCHHOCTH (IIeJIecoo0pa3HO
pPacCMOTPETh OTICILHQ, ULo By IeT caeaaHo B 1. 3.9).
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CrpoeHue MyJIbTHILIEKCOPOB

v TIpocreiimmii MmyasTumekcop 2:1. Mudopmarnuonnsie BXoas! lo u |4, aﬂ@vxoz[ a.

Taéauna uctTuHHOCTH (Pa3BepHYyTAasN) %
a Y * Pazgepnyrtas TU 4 kaHoHn4eckas popma,

| |
1 0 : 0 0 0 * KK — munum affas popmyia;
0, 0 1] o i R
I A O E RS
o L 90 =1, [E+], B
1 o) o) o)
1 0 1 1
13 €3yJIbTAaT HATJIAAHO COOTBETCTBYET
1 1 o) 1 .
1 1 1 1 okpaieHHon TH.

Q y
%, Jlornueckas cxema:

0 &
Tab6anna ucTuHHOCTH (COK )

Y O

) ¢

2o ke
Q
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v' Boiiee CI0XKHBIE MYJIbTHILIEKCOPHI. \%

4:1
a | a| Y Y
0 0| Ig 0 lo
0 1) I 1 I
1 01| I, 0 P
1 1] I;
1] I

* IPSIMbIE 3HAYCHUS AJAPECHBIX CUTH ciu gi=1;
* UIHBEPCHBIC 3HaUYeHus, eciiu g = O

B o6mieM cirydae Ha BXOJ |-TO HGpGMHOQTGJ‘I I[?j = (On-1, ---» §o)2, JOJDKHBI OBITH IIOJAHBI;

BXOJAaX &p1, ..., 8o TOJBKO IS MEPEMHOXKHUTEISI C HOMEPOM
J=(8n1, ..., 80)2 BCC «PETYJHMPYIOMUC» CUTHAIBI UMCIOT 3HaUeHHE «1» U1 mpou3BeacHHe OyaeT «1».
JI71s1 OCTalIbHBIX MEPEMHOKURCTIEW XOTs Obl OJIMH U3 BX0J10B uMeeT «0O»u npousseaeHue Oyaet «0».

Ha BeIXOAE cCymmaTop \o IACM HEOOXOIMMBIN pe3yiIbTar:

% Y=1,0+> 1, 0=1,

izJ
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@ riaeckux JID peann3yeMbIx IPOU3BOJIUTEIEM B MUKPOCXEME.




MVJbLTHILIEKCOP KAK VHUBEPCAJBbHbBINA JJOTrHYeCKUN SHQM%

| TIpuBnekarenbHocth MUX B 11u(poBOil 3JE€KTPOHUKE CBA3AHO HE TO@H})HMHMI/I 3aja4yamMu

KOMMYTAIIMA CUTHAJIOB, HO C BO3MOXHOCTSAMU peaiin3oBath JID.

v C IIOMOINBIO MYJIBTHIIIICKCOpa € N aJpeCHbIMH BXOJaMH M I[%T&TO‘IHO IIPpOCTO PCAJIN30BATDH

Ilpumep. Oynkuus «uckimouaromiee NMJIM-HE»,

TH nmeeT BUA: | I, MUX
| L 1
0 1
X1 Xo Y C) : | [— I
0 0 1 R I,
X
0 1 | o & o % "
1 0 0 1 a,
1 1 1
v’ TIpuHIMIT peaan3aiu rymeHToB Ha ocHoBe MUX 2™1 (n agpecHbIX BXOI0B):
* Ha a1, ..., 89 TOJAIOR CAEHAMB] apTYMEHTOB Xp.1, . . . Xo.
 Ha Bxon |} nogaercs«O%, e@Mu a1t Habopa apryMeHToB | = (Anq, ..., 8g)2 PyHKIUs paBHa O.

 Ha Bxog | HOH% yecyn Ju1s HaOopa | = (@n.q, ..., o)z GYHKIUSA TpUHUMAET 3HaYeHHUE 1.

| 3HaueHus BO BCEX Habopax 3a7at0TCsl HANPAMYIO CUTHaJlaMU-KOHCTaHTamMu Ha uH@. Bxogax MUX.
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v Yucno aprymenros JI®, peanusyemoii Ha ocaoBe MUX, moxkeT 6%&[

J11s1 3TOTO: \
* Ha aapecHbIe BXOABI ITOIAIOTCSI CUTHAIIBI N ApTYMEHTOB. < k
e Curnan (N + 1)¥T0 apryMeHTra nojaercs Ha HEKOTOPBIC U3 I/IH(I)OpM% IX BXOJOB.

Jlnst mpaBuibHOM peanu3aiuu JI® HeoOXoauMo mpeoOpa3oB Ta?, 4TOOBI UCKJIIOYUTh OJUH U3
apryMeHTOB, YKa3aB €ro B CT0J01Ie 3HaueHU (QyHKIMU B BUAE IT CHHOM.
Ilpumep: pynkius «vckmovaromiee NJINM-HE»: Q
X, Xo| ¥ C)
0O | 0| 1 |7 . l_‘} 1, |mux
1 Y
0 1 0) /\’ o | X, » * X, 1, I
1 0] 0] I 1][X% X, .
1 1 1| ) (
| 3naueHus 3a0ar0T Hp%o CUTHAJIOM apryMeHTa X Ha uHdopMarmonHom Bxoae MUX.

D
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[Ipumep npeodpazoBanus TU GpyHkiuii mpex apryMeHTo%
IHpumep 1 Ilpumep 2

o K XY X Xi X | Y
01 0 0} 1) 00 0 o0

X, X |Y
0 0 1|1 /\ X, X | v 5 5 17 Oz 01

Xo

O | 11 0] 0]y 001 0 | 1| 0 1]« -
L1 01010y [ frfofo 1o o1V~ ] 2 |%
e R 1] 1%, 10| 1 |o0]"~ 1] 1 [ %
1 1 0 1|~ / 1 1 o T ol ~ /
1] 1] 1|0 J T J

0)

Peanuzarnus stux JIP wa ocgoBe MUX 4:1 (1Ba anpecHBIX BX0/1a)

(i

|
Tnnke L [ mux L | Mux
'_A_qj m— I, I,
Y
o zz -
X, I X, I
X, a

=

gl
<

=

B
e
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B nmpumepax Ha agpecHbie BXOABI Xn.i, .., X1 (mpu mpeoOpazoBanun TU wu3 %SHOB apryMEHTOB
UCKITIoUasics aprymMeHT Xp). OjHako aHaJOTHMYHBIM 00pa30M MOKHO BBI TB=JIpyTOi apryMeHT
(MO>XHO HaWTH HauOOJIee MPOCTOM BapuaHT Iienu Ha Bxoae MUX).

e  PeanpHbIE MUX, KaKk  MpaBWIO, HMEKT  BCIIOMO aT6J® BXOJIbl  YIIPABJICHUS
(pa3pemreHne/0I0KHPOBKA | T. II.), KOTOPEIE TaK K¢ YI00HO MCIIQRJIb OBBJ‘\B JUIsL peain3aiiid HEKOTOPbhIX
TunoB JID, mocpeICTBOM IOJIauM Ha YIPABJIAIOMIMN BX0/ CUTHAa COQTBETCTBYIOIIECTO apryMEHTA.

* Peanuzanus goruueckux GyHkuui Ha ocHope MUX o KTHBHBIN IIPUEM CXEeMOTEeXHUKHU [[DY.
1) OnHa MUKpOCXeMa-MYJIBTHIUICKCOP MOXET 3aMCHMAT OJIBKO MHUKPOCXEM, COAEpKallux Habop
JIOTHYECKUX 3JIEMEHTOB (HEOOXOIMMBIN MPU OOBIUEOH Mieofioruu peanu3amnuu JID).

2) Ilpu ucnonaszoBanun MUX MoxHO OTHOCI/ITC% OCTO PEANM30BATH YIIPABICHUE BBITIOJIHACMOU
(yHKIIHEH 32 CUET CMEHBI KOJIa 3HAUCHU I Ha MHPOP

0)

HMOHHBIX BXOJAaX MYJbTHUIIIICKCOpPA.
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HapammBanue MYJbTHILIEKCOPOB

[Ipu cozmannm npaktrdeckux [[DY B cuiny pa3inMuHbIX TPUYWH OKa3bIBACT X]I)HOI/I 3a7a4a;

Peanuzarus MUX «6ombiiero panra» (M:1 ¢ aapecHBIMU BXOAAMH Sy 1, |- ., ) C UCIIOJIB30BAHHEM
MUX «mensiero panara» (N:1, ¢ agpecHbMu onnaw ay. 1, ag). N <M.

I Tlockonbky M 1 N paBHBI 11€71011 cTenieHU IBOMKH, TO M kp H

v O0beIUuHEHNE HECKOIBKHX MYJILTHILIEKCORO Q 1H OoJiee MOLIHBIM Ha3bIBAIOT

Ectb mynbeTumiekcopsl N:1 (Bxomsl ig, .. N . ap).
Hano opranmzoBats MUX M:1 OI[BI.%O, LANT S, ... Sh).

e JIna HapamuyBaHUs «MJIAJIIINE» CUTH OpPMAIIMOHHBIX BX0J10B | (X MHOr0o — M-1ITYK)
MOJAI0TCA HA HHPOPMAIIMOHHBIE BXO BTUILICKCOPOB | rpynmnamMu 1o N curHasios:

—rpynmna ly_g, ..., lo mogaercs H €pBOT0 MYJIBTHUILIEKCOPA,
—rpynna long, ..., Iy TOmaET IIbl BTOPOTO MYJIbTUILIEKCOPA U T. [I.

S (MITaIme) moaarTCs mapalielIbHO Ha aJpecHbIC BXOIbI BCEX
TPIINE» aJIPECHbIC CUTHAJIBI Sp1, ..., Sy UCIIOJB3YIOTCS JJI1 KOMMYTaIuy
UILJICKCOPOB Y Ha OJIMH 0O0IIMi BeIX0 Y.

* AIPECHBIE CUTHAJIBI
MYJIbTUILIEKCOPOB N:
BBIXOJHBIX CUTHA, M
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| Ha mpakTuke HapaliuBaHue MYJIbTUILUIEKCOPOB OOBIYHO UCIIOIB3YIOT JJISI HOJI}’% MYJIbTUILIEKCOPA
BbICOKOTO panra (16:1, 32:1u BeImmie). 31ech s MPOCTOTHl M HATJISTHOCTH bl HApAIUBAHUS

OylyT pacCMOTPEHBI Ha MpUMepe 00JIee MPOCTHIX MYJIbTUILIEKCOPOB.

IIpumep: oObeMHEHNE NBYX MYJbTUILIEKCOPOB 2:1 B MynbTurmiekcop 4:1.

* Bxogpl |4, |g mogaroTcst Ha mepBbIM MYJIBTUILIEKCOD, |3, |2 HA BTOROI MyJIBTUILIEKCOD.

* AnpecHbIil BXOJ S ITOJIa€TCS HA aIpECHBIA BXOJ 000UX MYJI KC%bOB.

* ApecHBIN BXOJ S; — UCMOJIB3YETCS JJIsl KOMMYTAIIMU BhIXOIHBIX EUTHAJIOB Y U Y>.
SBETBUTEIS. Y =V, ecid §= 1,10 Y =V».
% MU U CYMMaTOPOM.

Cxe Taluu CUrHayioB Y; 1 Y, ectb MUX 2:1.
,—— i |mux|, JUts, HaparfiuBaHUsl MOKHO ucnosib3oBath Tpu MUX 2:1.
2_‘— i . : &l 2 — bIM KacKaJl KOMMyTaluu, 1 —BTOPOM KacKal.
1 1 i
—] MUX
Sy a .’ I(: .0 Y1
T 2 ! h |MUX
S0 a 0 Y
i 517 1 i I
o | MUX :
iy 2 . ‘
L | MUX
a
o2 |0
a
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v' Tax sxe MOkHO 00beauHuTh 18a MUX 4:1(+ omua MUX 2:1) B OZ[I%UX 8:1.
e Curnainsl |3, .., lp momarorcsa Ha niepBeiidi MUX, a l+,..., |4Ha BTOpoit MUX.

e Cur"anel S;, S noaarotcs Ha aapecHsie Bxoasl MUX. Curnan s, T%T Ha aJPECHBIN BXO/I

KoMmyTaTopa 2:1.

N

Iy —— % | mMux
I, — i
L —*%&
L—5
ao
— 4:1
1 b | MUX
I i
I iy
I i3
AY)) ay
s1 a 4:1

2

iy |MUX

HCIIOJIb30BAHHUECM BbI
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I —

X MYJIbTUIIJIEKCOPOB
JIBOGHHOT'O paHra ¢
UX-xommyTtaTtopa 2:1.

I i, |Mux
1
i N
—1 ¢ | 21
A iy |mMux
L i LI I
h | MUX
1 ¢ | 21 g
Y
153 —
I, i, |MUX i3
) 3 a9
IS 151 - —1 a, 4:1
3

I iy |MUX

I7 il

Ya

5o ——o— 2 | 2:1

$1
S2

Cozmaem 8:1mu3 4-x MUX 2:1 (Bropoi
ypoBeHb KommyTarun MUX 4:1)




v Boiee obmmmii ciyyail 1ByX ypoBHel KommyTauu: co3gaem MUX M:1 HCHOJIQEM MUX-b1 N:1

N:1 \ M:1
M = K-N, M =2", N=2", — K=M/N=2* (k = m—n) — [{o i [mux
o A L
Ilepeotii yposenvs — K=M/N mynbpTuruiekcopon N:1 Tt e o
N
Bmopoiut yposens — onua MUX K:1 (K agpecHbIx [, -——— iy
2N-1
BXO/IOB). : B
[I.(K-])N: dn_l
e Curnansl ly.1—lop Ha MUX N:1 nmepBoro ypoBHs fiove |
KoMMyTanuu rpynnamu mo N. o |MUX
1
e AjpecHBIE CHTHAIBI S,1, ...,S (N mTYyK) Ha —: ‘5 , | ¥ 1
aZpecHbIC BXOIbl BCEX MyJbTHUILIEKCOPOB N:1. : g R —T-
. a, v [ Mux
e AgnpecHble CHUTHaIBI Spi, ...,S (K 1Ty =—hr-—-RkH: t_f
n-t a, —_ -
MOJAIOTCA Ha MYJBTUILJIEKCOP BTOPOTO YPOBHS 5, : JE= I’ ;
kommyTanuu K:1. " Lm}|_‘|| ! : | o
g i i B s
| i | @y
| | -
A% : |
® | : i | MUX
1
i s N N B
: iN—l
o«
| a.n—l

D
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v' MO>XHO OpraHM30BaTh HapaIIMBAHKE 10 CXEME C OOJIBIIHUM Konnqec%pOBHeﬁ.

I JIeHCTBUTENIBHO B pACCMOTPEHHBIX JIBYXYPOBHEBBIX CXE€MaX HapalluBaH TATJIEKCOPBI EPBOTO
Kackaaa JUOO MYJBTUILUIEKCOP BTOPOrO Kackaja MOTYT ObITh 3aMEH OM, MOCTPOEHHOU II0
IIPUHIWINY HAapAIIUBAHUS.

Ih— i |MUX
TpexypoBHEBas CTPYKTYpa: n— il !
MUX 8:1 Ha ocHOBE MyJbTUILIEKCOPOB 2:1. p
| MO>HO MOyYUTh U3 NPEABIIYIIUX NIPUMEPOB iy M;JX iy |MUX
IBYXypOBHEBbIX cxeM 3ameHsast MUX 4:1 na & i 2 a| 'L
ocHoBe MUX 2:1 no n1ByXypOBHEBOM cCXeMe e i i [Mux
HapallUBaHHs. i RS
I, i, |MUX i |MUX
SN a
« B MUX xaxkmoro ypoBHA p ubigio® 5 i n i B
3
HH(POPMALIMOHHBIX BXOJ0B PABHO YHC UX fia . a
OpEIbIAYIIIEM YPOBHE KOMMYTAIIMH.
Is i |MUX
* AIPECHBIEC CUTHAJIBI OJAOTCS MUX , s
. 7 iy |
rpynmnaMu: y4
So a
51
$2
MJIaamas rpyrmna CeHBX CHUTHAJIOB IMojaeTcs Ha ajpecHbie Bxoabl MUX mnepBoro ypoBHSA
(mapasureIbHO H , ayromasa rpynna Ha aapecHsie Bxojapl MUX cremyromiero ypoBHst U T. 1.,
oKa He OyIyT 3a OBaHbI BCE€ YPOBHH M PACIIPEJICIICHBI BCE AIPECHBIE CUTHAIBI.
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v'HanpuMmep, 718 peanu3saliii MyjbTHILIEKcopa 32:1 %

1lo 0syxyposHesotl cmpykmype:.
e 2 MUX 16:1 + 1 MUX 2:1;

e 4 MUX 8:1+1MUX4:1,
« 8 MUX 4:1 + 1 MUX 8:1;
e 16 MUX 2:1 + 1 MUX 16:1.

1lo mpexxackaonou cmpykmype:
e 4MUX 8:1+2MUX2:1+1 MU
e« MUX 2:1+2 MUX 4:1 + 1 MUX

Mo>HO BbIOMpATh ONTUMAaIbHBIN BaApUAHT C YUETOM HCMOJIb3YyEMOM
MSAIMH MX KOJIMYECTBA H T.1II.

HOMEHKJIATYPbl MUKPOCXEM
J
| Ecom K =N, paMuIajibHOE HapalluBaHue \,

KI155KII1

I —  1i
no3Bosisier peanuzoBatb MUX BbICOKOro panra M3 0 7 i MUX
1
MUX HM3KOTO paHra. 1, i,
Hanpumep, mynbtumiiekcop 64:1MoxHO mocTpou P : &
. I .
U3 MYJIbTUIUIEKCOPOB 4.1 BHICTPOEHHBIX B TPU YPOBHS MyTalliu 15 s
(16 B nepBoM Kackajie, 4 BO BTOPOM KacKaje 1 0Ju OCIICJTHEM). h
1
B
(v [ a
v' JIONOJIHHUTENBHBIA (aKTOp BHIOOPa ETPYKPYPHI HapaIlUBaHUS — =
OCOOCHHOCTH PEabHBIX MHUKPOCXEM: HHbIE W CUETBEPEHHBIC s &l ¥
MYJBTUIUIEKCOPBl € OOIIUM @ BIMA  BXOJaMH, BXO[bI , m Trox
16 0
pa3penieHus 1 T.II. 1. i
I &
llpumep. oOBEeTUHEHUE 2- X 81 B MUX 16:1 Ha ocHOBe 1 """""" TM: ¢
l
MuKpocxeMbl K155K paspelieHns + UHBEPCHBIA BBIXOH — - Y2
KY L 4 a
CXEMbl KOMMYTAaIu{ 1He + 1 AA-HE» (u6o, 2 «1-HE»). ;. N
S, ——eo-H 4,
S, ———&] a,
S, —0—} C
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3.9. leMyJabTHILIIEKCOPBI \%

v
JeMyJbTHILIEKCOP (pacmpeneauTeab) B (PYHKIIMOHATHEHOM OTH% DMX

=
o

Bl

ITPOTHUBOIIOJIOKEH MYJIBTUILIEKCOPY .

=

* OnuH MHGOPMAIIMOHHBINA BXO U N aJIpeCHBIX BXO/JIOB.

e N = 2" BLIXOHBIX CUTHAJIOB. % ——1“
Cursan oT uH(QOPMAIIMOHHOTO BX0/1a TIepeIaeTCs Ha OJIUH H@ — 14,

C YIIpaBJIsSICMbIM BI)I60pOM 9TOT'O BbIXO/J4A.

o {I,Hpﬂj=(am,---ao)z <Q 155 113
Yi = O, ipy | 7:(811—1""30)2 18 C, [pmx] o

2

v—Ie| | :

[Ipon3BoauTENN TPEMIATAIOT MHUPOKYH HOMEHKII y DMX mukpocxem .
(M.0. MHBEpCHS 10 BXOaM/BBIX0IaM, YIIP }omgf CUTHAJIBI | T.I1.). 2(1) Z‘: x
IIpumep: TTJI. 159111 — DMX 1:16. KInsepgupOBannble BBIXOABI + 1BA ,, a It
HE3aBUCHUMBIX BXoJ1a yripaBiieHus: Cy, utanue, G —3emMis). 2 a; 3
e Eciu C1= C, =0, To Ha ogHOM U3 B (HoMep 3ajJaercsl 3HAaUECHUSMU E is
aZpecHbIX BX0J10B) «0>»,a Ha BC albHBIX «1». 12 G Vi 7

) = «1»,T0 BCce BBIXOABI = «1»,
05KHO MCIIOJIb30BaTh B KauecTBE MH(MOPMAIIMOHHOIO BXO/1a.

e Eciiu Ha Cy 1u60 C, (oo
I JTIxoO0i1 13 BXOJIOB ympa
[TapameTpsr: it =0.
3aICP>)KKH HapacTaH
IICPCKIIOUYCHUHU B @.;

\/
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110 BBIXOJY IPH MEPEKIFOYCHUHN aapecHoro Bxoaa 24+36/22+33uc, npu
Bienusa 20+30/18+27c u T.51.



v’ Bemyckarorcss DMX, comepikaliie cIBOEHHBIE U CUECTBEPEHHBIE I[GMYHBTHHH%I.
B knaccuuecknx oredectBeHHBIX TTJI cepusax: mukpocxembl M4 (wm U5 nBecHHbii DMX 1:4 ¢
OOILIMMH aJ[PECHBIMU BXOJaMU M OTAECIbHBIMU MapaMu BXOJ0B MH(OpMa OKHPOBKH (B OIHOMU
TIOJIOBUHE WHBEPCHBIM HH(POPMAITMOHHBIN BXOI).

v Kak u B ciaydae ¢ MyJIbTHIDIEKCOPAMH, €CTh OCOOECHHOCTH MUPOCXEM  IEMYNILTHILIEKCOPOB,
ocHOoBaHHBIX Ha TexHojiorun KMOII (OyayT yka3aHbl HUXKeE).

I JIeMyJIbTUIICEKCOP TIO IPHUHIMIY CTPOSHHS U PE3Yylb HCTBUA OYCHb ONM30K K OJIHOMY M3
0a30BbIX BuUAOB aAcmmmdparopa (m. 3.11) — mem C TmnpeoOpa3oBaHUEM ITO3UIIMOHHOTO
JIBOMYHOTO KOJIa B YHUTAPHBIH.

[ToaTomy:

* Mukpocxembl-DMX moryT padoTtath B kKaugcTBe TaKOro aemmudparopa 1 HA000pOT.

» Ha mpakTuke 3TH JiBa TUIA YCTPONCTB 4 € Pg3ICIIIOT ¥ MOTYT Ha3bIBaTh UX JCMYJIbTHIIICKCOPBI-
nemudpaTopsl WM OTHOCUTH TaKUE M CXEMHI JIBOMHOTO HA3HAYCHUS K MYJIbTUILIIEKCOPAM.

e B pe3ynbrare HEOAHO3HAYHOU TP , MukpocxemMa-DMX MoxxeT He HUMETh BBIJICICHHOTO
nHGOPMAITMOHHOTO BXoaa (ciemy, 30BaTh BXO/I/BXOIbI pa3penieHus/OJIOKHPOBKH).

BIYHO YKAa3bIBAETCA HE KOMMYyTallMOHHOE cooTHomeHue 1:N, a
BXOJIOB K KoJm4decTBY BbIXOJ0B N:N (Hanpumep, DMX 2:4 nm
TPAKTOBKE YCTPONCTBA Kak jaemudparopa.

* [Ipu onucaHuu MUKPOCXEMBI-
COOTHOIIIEHHUE KOJIWYECTBA
3:8),yTo Oojee cooTBET

v' JIeMyJIbTHILIEKCO MUX) — sddeKTUBHBI WHCTPYMEHT TeHepaluu Mpou3BOJIbHON JID.
OnHako B 3TOU O Tak e yJoOHEee pacCMaTpuUBaTh KakK JIEMYJbTUILUICKCOP-AeUppaTop.
[TosTomy reHepaiy rudyeckoil pynkuuu Ha 6aze DMX paccmotpena B 11.3.11.
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CtpoeHue a1eMyJbTHILIIEKCOPA %
v Tlpocreimuii nemynsrumiekcop DMX 1:2 —asa BeIxona Yo, Y1 ¥ OJUH a NI X0J1 a.

THU B pazBepHYTOM U COKPAIEHHOM BUAAX: Bripaxenus 1 JHBIX CUTHAJIOB,
I a
Yi | Yo a |yl v
0 0 0 0 0
o) 1 0 0 11 0 Yo
1 0 0 1
1 1 1 o) CJ
v lemynsrumiekcop DMX 14, A — & Y
Coxkpamennas THU Beéipa st TUTSA |
IX CUTHAJIOB
& ¥,
a1 |8 |Ys| Y2 | V1| Yo ,% %
00| 0] 0] o1 ® 0 =118 13, “H_§7H y
A _— ~ a, 2
0/ 1|0/ 0]1 X h=1ta @
) — =) a
1/0]o0]l Y, =113, L 5,
N @ ys =113, [ a
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v'MOXHO 0000IINTE Ha IPOU3BOJIBHEIN JEMYIbTHILIEKCOP 1%

» CokpamieHnas T B mpaBoii 4acTu COAEPKUT 3HAUCHUS | I

B JIMaroHaJbHbIX siueiikax v 3HaueHUsI «0»B OCTaNbHbIX.
e Brlpaxenue Y; 3amaercs npousBelcHUEM | Ha TepMm

paBHBIE «1» nmna  Habopa (a1, ...,80), KOTOPBIA B
JTBOMYHOM KOJIE€ COOTBETCTBYET UHCIY |.
[Ipu n > 4:

Yo =11(a,,1a,,..1818); y,=1((3,,(d,,.[3a)
y2 = I [(an—l [an—Z"'[al [go), y3 = [(an-l[an-z---

Yn-2 = | [(an—l e, [ay [50); Yna = | [(an—l[an—Z'

[Ipu stom nentpanpHas yactb JIC DMX aBI)I]RCTCﬂ o

CyTH Takoi e, kak u qig MUX: a,
N "N" (¢ n+1 Bxomamu) + n "HE" 1 epPTUPOBAHUS
BXOJIOB 8. BBIXO/IbI MEPEMHOKHUTENEY onsl DMX. a,

Ha Bxox j-ro "W" mopaercs:
«PETyJINPYIOLIUX» CUTHAJIO

, a TaKxe Habop
H/MHBEPCHBIN CHTHA
B MUX. JInsa a4, ...,8 a

epom J=(a,.1, ..., ag)2 Bce

TOJBKO MJId OOJHOI'O

«PETYJIMPYIOLIUE C «1»,u y;=1. JInsg ocTaibHBIX
"NU" xots ObI 0 TYJUPYIOMUX» BX0J0B = «0»u
UX BBIXOJIHBIC CHUT = «O».
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HapamuBaHnue 1eMYJIbTHILIEKCOPOB %

v'C HCHOIB30BaHUEM HECKOIbKMX DMX  MOXHO DMX TTovxlo y
chopmupoBath DMX Gosiee BBICOKOTO paHTa. 1:16 | 1:4 | 50

I HapamuBanne DMX niogo6H0 HapamuBanuio MUX, % “ Y3 Y,
TOJIBLKO  TIPOIECC KOMMYTallMM  IIPOMCXOIUT B 7 Tovixl 7 Y,
0o0OpaTHOM HaINpaBJICHUHU — HA KaXKJIOM ITOCIIEIYIOIIEM ° ¢+ 1:4 |3 :
YPOBHE JOJKHO OBITH OOJIbIIIE AEMYJIbTHUILIIEKCOPOB, pMX| o 1 “ ys Y,
YEM B IPEIBIAYIIEM. 1:4 |3 T Tomxl Y,
Ilpumep: IBYXYPOBHEBOE HapallluBaHHEC Y3 H— w14 |3
o0benunenue st DMX 1:4 8 DMX 1:16 +— « ¥ g
v' B o0miem ciydae npd HapamMBaHWK MO - Dll\./zx ﬁ? i

—] ¢, : ¥, .

UCIIOJIb30BaTh MHOTOYPOBHEBYIO  ITHD ANRHYIO — q, v, ¥
CTpYKTYypy 13 K ypoBHEi. "

* B nepBoM ypoHe omua DMX 1:N; €CHBIX BX0JI0B), BO BTOpoM ypoBHe N; DMX Nz:1 (n;
aJIpECHBIX BXOJIOB), B TpeThbeM — N, 3.1 (N3 agpecHBIX BXOJOB) M T.J. PaHr CO3JaHHOIO B UTOTIE
DMX M:1 Oynet onpenensThe 3BE€ICHUEM KOJIMYECTBA JEMYJIbTHUILNIEKCOPOB MOCIECAHETO YPOBHS

Ha ux padr, T. €. M = N¢-N
e Uud. curnan — Ha BX

€pBOT0 ypOBHS, BbIxo/ibl DMX kaxa0ro ypoBHSI — Ha UH(. BXOIbI
. I. AIpecHbI€ CUTHAJbI PACIPEICIAOTCS MEXKIY YPOBHIMHU TPYIIIAMMU.
AJI0B aJpeca — Ha aapecHbie BXonbl nepBoro DMX. Crenyromme N,
aapecHblie BxoJbl DMX BToporo ypoBHs u T.1. [locnmennsis rpynmna u3 Ng
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v'Ocobennoctr peanbHbix DMX  (MHBepcHBIE BBIXOIBI/BXOIBI, BXOIBI pa HUs1/OJIOKUPOBKH)
MI03BOJIAT YIIPOCTUTH HapalliBaHHE. \

Ilpumep. MC 153114 — cnoennsii DMX 1:4 ¢ uHBEpCHBIMU BBIXOAAMHU,“a/[pECHBIE BXOJIbl OOIIIKE,
OJIMH MH(OPMAIMOHHBIN BXOJ MHBEPCHBIN. ECTh JIBa OTHENBHBIX BXOJa kupoBku C (mpu C = «1»
BCE BBIXOJIBI COOTBETCTBYIOIIEro DMX = «1»).

I TIpocThIiM coenrHeHrneM BX0J0B |1, 1 BXoj0B C; » MOXH LEMEHUTEL caABOeHHBIM DMX 1:4 8 DMX
1:8 ¢ uHBEepCHBIM UHPOPMALIMOHHBIM BXOJIOM.

155 UJ14
) , [pmx| A
2 ' 1 1 2 Yl I DMX Y,
yz 1 Yl
I \ 4 Cl Y;
So a, : |:>_ B RE:
s, da, DMX v, ] s?
4 2 .V1 — s
I2 Y, 2 Y7
V3 Y.
C, 7

&
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Ocobennocts KMOII MUX-DMX QD

KOJUIGKTOPOM M SMUTTEpOM (Ha MPOBOJUMOCTH). B MONEBBIX TpaH3uC MIPOBOJAUMOCTD KaHalla
MEXK]Ty CTOKOM U UICTOKOM BIIMSIET CIa0bI MOTEHIIMA Ha 3aTBOPE.
Cnenuduka moaeBbIX TPAH3UCTOPOB OMPEICIISIET 3(1)(1)6KTI/IBH§;TB VCHOJIb30BAHUS CUMMETPUYHBIX

B OUMOJISIpHBIX TpaH3UCTOpaX CiIa0bld TOK Oa3bl BIMSET Ha npOTeK% BIIOTO TOKa MEXKIY

KMOII kackafoB T.H. 3JICKTPOHHBIX KJIFOUYCH Ha UX OCHOBE (H b C)KIIFOUEBBIM PEXKUMOM PabOTHI
TPaH3HUCTOpPa), KOIAa MpH "OTKPHIBAIOIIEM" IOTEHIIMAIC MCKTYNIBYMS BBIBOJAMH BO3HHMKACT BBICOKAs
IPOBOAUMOCTH (KJTFOY 3aMKHYT), a TIPH ''3alHparomieM” I — MPOBOAUMOCTB PE3KO BO3PACTAET
(KJIFOY pa30MKHYT).

[Ipy UCTONB30BAHUM TAKUX KacKaJax B CXeMax MX ocHOBHOM MH(MOPMAITMOHHBIA BBIBOJL
MOJCOEUHIETCS K KOMMYTHUPYEMOM TpyIIe BbIBO yepe3 Lenu KackaaoB-kiaouerd. CHrHaibl
aZpecHble BXOJ0B (DOPMUPYIOT CUTHAJIBI YHPABII KAaCKaJIOB-KJIIOUel TakK, 4TOObl OCHOBOU BBIBOJI
ObLI COCIMHEH MPOBOJISIIMM KaHAJIOM C TPSGYEMbIM U3 KOMMYTHPYEMBIX BBIBOJIOB.

B pe3syibTare: KMOII MUX/DMX
v KMOIT MUX/DMUX 510 oxna ¢ :> <:|
MHKpPOCXeMa-KOMMYTaToOp, BCE oT &
HaIpaBJIeHUS Mmoaadu/chremMa ¢ § E oo § — HeTomK

= - T =

v'B omnpenencHHOM P NUana3oHe o § :> B —] <:|
HaIPSOKCHUH 11 () MYTHPYEMBIM —]“ pp——
BXO0JaM/BBIX0JjaM MUX/DMUX — |
MOKET padoT KOMMYTAaTOp

\/

AdHAJIOT'OBbBIX CHUT'HAd
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