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BBEJEHHUE

B cootBerctBMM ¢ yueOHbIMM IIaHamu  crnenuanbHocTH  [-40 02 02
«IJEKTPOHHBIE BBIUUCIUTENIBHBIE CPEACTBA» Y CTYJCHTOB MPETyCMOTPEHBI
MPaKTUUYECKUE 3aHATUS U KypCOBOE MPOEKTHUPOBaHUE MO AUCHUIUIMHE «OCHOBBI
npoektupoBanuss OBC». VYcioBus MHOTHX 3ajad W CCBUIKM Ha JUTEpaTypy
npuBeneHbl B [1]. VYuurTeiBas OTCYyTCTBHE WM HEAOCTATOYHOE KOJIMYECTBO
IK3EMIUISIPOB JIUTEPATYPHBIX UCTOYHUKOB, B IAHHOM MOCOOMU MPUBENICHBI MPUMEPHI
penieHus 3a7ad Mmo MPOEKTUPOBAHUI0 KOMOMHAIMOHHBIX M IOCJIEI0BATEIbHOCTHBIX
cxem OBC wu3 ycioBUS MHUHUMAJIBHOTO KOJIMYECTBA KOPIYCOB HHTETPAIbHBIX
mukpocxem (MMC). Ilpumepsl pemieHuss 3anad  MO3BOJSIOT  CTYJIEHTaM
CaMOCTOATENILHO MTOTPEHUPOBATHLCS B PEIIEHUH MOAOOHBIX 3a1a4 [ 1] mpu moaroToBke
K TMPAaKTUYECKHM 3aHITUSM M TIOMOTAIOT BBINOJHATH KYypPCOBOM TMIPOEKT IO
nucuurinae « OCHOBBI MpoeKkTUpoBaHus IBCy.

1. KOMBUHAIIMOHHBIE ®YHKIIMOHAJIBHBIE Y3JIbl, TPUI'TEPBI

1.1. Ha 6a3e ognoit UMC KP155411/114 (nBa nemmdparopa 2-4 ¢ ”HBEPCHBIMU
BbIXOJaMU) ©  Joruyeckux cxem cepun KP1554  nmoctpouTh  MOJHBIM
ABYXCTyNeHYaTblid 4-pa3psiHblil Aemn(paTop ¢ MHBEPCHBIMU BbIXOJaMHU.

Pemienue.

WHuBepcHbIe BBIXO1bI 4-pa3psIHOTO JemH(paTopa MOKHO 3alHUCaTh:
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Vi = X3 X0 X1 Xy = X3Xy + XXy =g +

rne X —3T0 X, 0O X; Gy =X3X,, & =X3%,, &) =X3X,, 3 =X3X,, hy=XX, U
T. J.

OyHKIIMOHAIBHAST ~ cxeMa  4-pa3psgHOro  2-CTymeHdYaroro jaemmdparopa
IIpUBEICHA Ha pucC. 1.
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Puc. 1. dyHKUMOHanNbHasa cxema 4-pa3psigHoro 2-ctyneH4yaToro gewmngpartopa

1.2. KackamHpIM  BKJIIOYEHHEM  TOJBKO  CJABOCHHBIX  Jemu(ppaTopoB/
nemysbtuiiekcopoB 2 Ha 4 KPI533MJI4 noctpouts 4-pa3psiiHbIA  TMOJHBIN
JBOUYHBIN JEMHUPPATOP C UHBEPCHBIMU BBIXOJIAMHU.



Penienue.
NHuBepcHbIE BBIXOABI 4-pa3psgHOTO jAemudparopa MOMydaeM Ha BBIXOJAX,

cTpobupyeMbix 1o BxoaaM C  2-pa3psIHbIX JeHH(PpPaTOpoB € HHBEPCHBIMU
BBIXOJIAMH B COOTBETCTBHUM C BBIPAKECHUEM

Vi = ?kfl)wfo = g% Xy = HXX %) = H5%X,
rne X; — 3To X, 1M00 X;; g, — MHBEPCHBIE BBIXOJbI 2-pa3psiHOTO Aemudparopa ¢
MH(QOPMALMOHHBIMH BXOJaMH X5, X, .

@OyHKIMOHAJIBbHAA cXeMa 4-pa3psgHoro AemudpaTopa NpuBecHa Ha puC. 2.
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Puc. 2. YeTbipexpa3psagHbiv NOMAHBIA BOUYHBIA AelndpaTop, NOCTPOEHHbIN
Mo KackagHOM cxeMe BKITIoYeHNA 2-pa3psaHbix gelumpaTopos

1.3. Ha 6a3e UMC KP153311 /14 peanuzoBaTh nemyabTuriekcop 1-16.

Pewenue.

Hemynprumnexkcop (DMX) nosyyum U3 cxembl, IPUBEACHHOW HA pUC. 2, €CIH
BvMecto OB Ha Bxomsr 2C, 2D nemuppatopa DC1 monmaTe HHPOPMAIIMOHHBIHI
curHan X , a BXOIbl X;, X,, X;, X, HUCIOJb30BaTh B KaueCTBE aJIPECHBIX BXOIOB

DMX as, a,, a; a,. llonyaum DMX 1-16 ¢ npsmbIMu BeIXozaMu y;, T. €. ¥, =X,

(D)9 = (a30,a10), .

1.4. Ha nsyx UMC KP153311/14 u ogHOM MHBEPTOPE MOCTPOUTH 4-pa3psIHbIi
JTBOMYHBIN AeU(PpaTop.
Pemenue.



OcyuiecTBiisisi MOHTaXHbIE coequHenus 1D 2D u IC- 2C, na puc. 3
noirydaeM JBa 3-paspsaHbix cTpodbupyemsix aemmdparopa DCO, DC1. C nomomuisio
WHBEPTOPA, BBIMTONHSIIONIETO (DYHKITUIO OTHOPA3PSIHOTO JemudpaTopa, CTapIIAM
paspsaioM x; 4-pas3psiHOrO KOJa X;X,X;X, paspemaem padory iu6o DCO, 1mbo DC1

1o crpoGupyomum Bxomgam 1C —2C.
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Puc. 3. YeTbipexpaspagHbin ABoYHbIN gewmdpaTtop Ha asyx MMC KP15331114

N OQHOM MHBEPTOpE

1.5. Ha goruueckux osnementax cepun KP1533 moctpouts wmmdparop,
npeoOpa3yronuii YHUTapHBIM WHBEpCHBIM Kox ¢ Beixoma KP1533UJ/[7 B mpsmoit

IIBOMYHBIN KOJI.
Pemenue.

Pabora mmdpartopa onuceiBaetrcs Tadbiueil HCTUHHOCTH (Tabu. 1).

Ta6bnuua 1

X7 X¢ Xs Xy X3 X, X, Xo 2 35 Yo
1 1 1 1 1 1 1 1 0 0 0
1 1 1 1 1 1 1 0 0 0 0
1 1 1 1 1 1 0 1 0 0 1
1 1 1 1 1 0 1 1 0 1 0
1 1 1 1 0 1 1 1 0 1 1
1 1 1 0 1 1 1 1 1 0 0
1 1 0 1 1 1 1 1 1 0 1
1 0 1 1 1 1 1 1 1 1 0
0 1 1 1 1 1 1 1 1 1 1




N3 taba. 1 momy4aem JTOrHuecKue BRIPAXKEHUS IS BBIXOIOB MudpaTopa:

Cxema mmdparopa IpuBefeHa Ha puc. 4.
X7 &
X6 —
X5
X4

X3
X2

Puc. 4. ludpaTop

1.6. Ha sanemenTax cepun KP1533 nmocTpouts npuopUTeTHBIN IHPPATOP.
Pemenue.
Pabora npuoputeTHOro mudparopa ONUCHIBACTCS TaONMIEH HCTUHHOCTH

(Tabu. 2).
Ta6bnuua 2
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W3 tadi. 2 MOKHO 3aIMcaTh:
Vo =X+ X9Xg + X7 XgXs + XqXeXs5Xy,

[ToBTOpHBIM NpPUMEHEHHEM K Kaxa0i (YHKIMH J; COOTHOILIEHUS aireopsl
JOTUKU a+Fa =a+F MOXHO yOpPOCTUTh y;, M IpeoOpa3oBaTh, HApUMED, IS

HCIIOJIb30BaHUS 2-BXOJIOBBIX JOrudeckux anemenTo M, NJIN:
Vy =X7+Xg + X5+ X, =(x; +Xg)+ (X5 +Xy),



Yy = X7 + X + XXy X, + XXy X5 = (X, +Xg) + XX, (X, +X3) =

= (27 +x4) + (x5 + x,)(x; + X3),
Vo = X7+ XX + XgXg X5 + XXy XX = X7 + X[ X5 + X, (X5 + X,x,)].

Ha puc. 5 nokazan npumep ynpoiueHus QyHKIuu y,. OyHKIMOHaNBHAsA cxema

MPUOPUTETHOTO KOJAepa MpHUBEJAcHA Ha puc. 6 MU MOXKET OBITh pealn30BaHa Ha
yeThipex kopiycax cepuu KP1533 (aBa xopnyca JUJI1, onun JIA3 u oqun JIHI).
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Puc. 5. MNpumep npumeHenns oopmynel a +Fa =a+F « y,
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Puc. 6. lNpunoputeTHbIn WnpaTtop



1.7. PeanuzoBath ¢ momomuibto aemudparopa KP1533U(7 u snementa U-HE
OysneBy (pyHKIUIO

V=X X5X5 + X X3 + Xy X5 + XX,

Pemenue.

3anumem CJIH® d¢yukinuu y, Hanpumep, ¢ TOMOIIbIO  MpaBuUia
pPa3BEPTHIBAHUS, a TAKKE YUUTHIBASI, UTO X + X = X , IOJIYYUM:

Y =XX%; +x1x; + Loy x; +x,x0,1 = X,%,X; + x(x, +X,)x; + (X +X)x,%5 +

+2X,%, (X5 +X3) = X X,X5 + X X,X5 + X X, X5 + XXX + X)X, X, =

rze y; — BbIXobl 3-pa3psaaHoro aemudpatopa KP15331/17.
Ha puc. 7 npuBeneHa GyHKIIMOHAIbHAS CXeMa, pealin3yromas PyHKIUI y .
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Puc. 7. KombuHaumoHHasa cxema, peanuayroLwasa pyHKLmMO
V=X X5X5 + X X5 + X5 X5 + X)X,

QyHKIMIO ) MOXKHO NOJIY4YUTh M Ha BbIxoxe cxembl U y=7y,y,y,, 1ubo

Y=0D2ds

1.8. IToctpouts mnpeoOpa3zoBarenbp koma 2421 B kon ['pes Ha JOrmyeckux
anemenTax cepun KP1533.

Penienue.

Pabora npeoOpa3oBarens koma 2421 B kox I'pest onmuchiBaeTcs cleyromie
Ta0JIHILIeH HCTUHHOCTH.

Ta6bnuua 3
Kon 2421 | KonxI'pes | Kom 2421 | Kox I'pes
X3 X X1 X V3V 1Yo X3X5 X1 X YV3Va V1Yo

0000 0000 1011 0111
0001 0001 1100 0101
0010 0011 1101 0100
0011 0010 1110 1100
0100 0110 1111 1101




Hanecém ¢ynxium y; Ha kapthl KapHo, 100aBUB 6 KpecTOB B HM30BITOYHBIX

Habopax koma 2421.
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Puc. 8.
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Kapta KapHo y,
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Puc. 10. KapTa KapHo y,
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Puc. 9. Kapta KapHo y,

X3X2

B cootBercTBUM € puc. 8 — 11 Moxkem 3anucars:

X1Xo
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Puc. 11. Kapta KapHo y,

Vo = X3X, X + X3X, X + X3X, X + X3%,X, =X, (0, D xp) +x,(x; Dxy)=x, @ x; D x,,

V1 = XX+ X3X) = XX, - X3, ,

Vo =Xy T X3 = XpX3, V3 = XX = XX,

Takum 00pa3zom, mpeoOpazoBarens koAa 2421 B kox I'pest MOKHO peanu3oBaTh
Ha aByX kopnycax KP1533JIA3 u ognom xopiyce KP1533JII1S (puc. 12).
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Puc. 12. lNpeobpasosaTtenb koga 2421 B kog [pes



1.9. Pa3paborats mnpuopuTeTHBIH MmHU(paTOp € HMHBEPCHBIMH BXOJaMU H
Bbixoamu 16-4 na asyx UMC 5551B1 u norudeckux 3jieMeHTax TOU Ke CepUH.

Pemenue.

OyHKIMOHUpPOBaHHE TmpuopuTeTHoro mmpparopa PRCD 8-3  555UBI

OTIMCHIBACTCS TaOIHIIe HCTUHHOCTH (Ta0m. 4).
Tabnuua 4
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Tax kaxk mudparop 16-4 nomken ObiTh mpuoputTeTHbiM, TO UMC 555UBI1
(PRCD2) crapumx BXxogoB 8—15 momkHa "oTKmodath"' Mukpocxemy PRCDI
MiIagmux BxogoB 0—7 mo memn EO-EI. Yucna 0-7 m 8-15 coBmamaror
COOTBETCTBEHHO B TPEX MIAALIMX pa3psaax ABOUYHOrO koja. Ecnu 0003HAUMTH
BeIxoaHble curHanel PRCD 164 asa,a,a,, Beixomst MMC PRCDI1  mnagmux
BXOHOB— A, ,, A, A,,, a crapmux — A,,, A,,, Ay,, TO JOKHO BBIIOIHATHCSA
ycinoBue a, = A;; + Ay, roe i = 0-2. Tak kak Beixonsl 555MB1 uHBepcHBIE H
BBIXOJBI @; JOJDKHBI OBITh MHBEPCHBIMM IIO YCJIOBHUIO 3aa4M, TO MOKHO 3aIlMCaTh

a,=A4,+4, :27',121',2- Crapmuii paspsaa a; MOXKHO B3ATh C BBIXOZJa CHI'Haja GS
PRCD?2. ®yukunonansHas cxema PRCD 16-4 nokasana Ha puc. 13.

1.10. PeanuzoBats Ha 6a3e ogHoit UMC KP1533KII2 u norudyeckux siaemMeHTax
TOU K€ CEPUU MYJIBTUILIEKCOP 8-1 IO MapayieIbHON CXeME HAPAIIMBAHUS KAHAJIOB.

Pemenue.

Muxkpocxema KPI1533KII2 mnpeacraBisier coOOW CHBOCHHBIA — CEJIEKTOp-
mynbTHIIeKCOp 4-1. Tabmuua uctuHHocTH KP1533KII2 ¢ umH(OpManmoHHBIMU
Bxogamu DO-D3 nmpusenena B Tabu. 5.

Tabnuua 5
Bxonar! Brixon

SED2 | SEDI | C Y
X X 1 0

0 0 0 DO

0 1 0 D1

1 0 0 D2

1 1 0 D3

10
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Puc. 13. dyHkumnoHanbHas cxema PRCD 16-4

[TapayutenbHas cxema mpeanosaraeT Hanuuyue Heckoiabkux MUX, ynpasieHue
KOTOPBIMH OCYIIECTBISETCS MO CTpoOupyromuM Bxoaam C ¢ BBIX0Ja Aemudparopa
CTapIIuX pa3psaoB BeIOOpa AaHHBIX. [IpsiMble BbIXOABI MyJIbTUIUIEKCOPOB 1Y 1 2Y
yepe3 cxemy NJIN nepenatorcsa Ha Bbixog Y MUX 8-1. Jlins nmoctpoenusst MUX 8-1
n3 MUX 4-1 nocrarouno umeth nBa MUX 4-1 (8 :4=2) unu OauH CABOCHHBIN
MUX 4-1. B kauectBe aemmdparopa crapiiero paspsaa BeiOopa gaHHbBIX SED3
MOJXKET CITY>KUTh OJHOPA3PAIHBIN nemudpaTop Ha OTHOM HHBEPTOPE.

OynkunonanbHas cxema MUX 8-1 npuBenena Ha puc. 14.

1.11. KackagabIM coeMHEHHEM TOIbKO (0€3 JOMOJHUTEIBbHBIX 3JIEMEHTOR)
NMC KP1533KITI2 (Tabma. 5) moctpouts MUX 16-1.

Pemenue.

[Ipyn kackagHOM COEIUHEHHH BBHIOOP OJIHOTO U3 BBIXOJIOB MYJIBTUILIEKCOPOB-
cenekTopoB MSI1, MS2 oCylIeCTBISIETCA CTApIIUM MYJIbTUILIEKCOPOM-CEIEKTOPOM
MS3 (puc. 15), ynpapisieMbIM CTapIIUMK pa3psiaMu BeiOOpa naHHbiX SED4, SED3.
Ha BbIXOZ Y IpOXOIAT ¢ BX0OIOB gaHHble D, , rae

(i),, = (SED4 SED3 SED2 SEDY),.

1.12. PeanuzoBath Ha mynbTuiuiekcope-cenekrope KP1533KII2 u D-tpurrepe
KP1533TM2 Tpurrep, umeromuii aBa HHMOPMALMOHHBIX BXoxa X;, X, H

(GYHKUMOHUPYIOIIMKA B COOTBETCTBUHU € TaOJIMIIEH NepekitoueHus (Tadiu. 6).

11



Tabnuua 6

X X O,
0 0 1
0 1 0,
1 0 0
1 1 0,

Pemienue.

Tak kak ypaBuemue D-tpurrepa Q,,,=D,, TO, MOIKIIOYHB BBIXOX
MYJIBTHUIIIEKCOPA K MH(POPMALMOHHOMY BXoay D-Tpurrepa u nopmasas x;, X, Ha
BXOJbI BBIOOpa JaHHBIX MYyJbTUIUIEKCOpa (puc. 16), Oyaem BbIOMpaTh OJIUH U3
MH(OPMAIMOHHBIX BXOJOB MYJBTUIUIEKCOpPA, TOJIaBasi HA HEr0 COOTBETCTBYIOIIEE
3HayeHue @, ., u3 Tadm. 6.

1C| MS
SED; 1 2C
1D
Do — 0
Di— 1 1Y
D2 — 2
D3 — 3 |
D 11 Y
D4 — 0
Ds— 1 2Y
D6 — 2
D7 —1 3
SED
SED, 1
SED, 2

Puc. 14. Mynbtunnekcop 8-1 Ha 6a3ze KP1533KI12

1.13. Ha UMC KP1533KII2 u JK-tpurrepe KP1533TB9 peanuzoBars Tpurrep,
3aJlaHHbIN TabII. 6.

Pemienue.

IlepBoiii Bapuant. 13 JK-tpurrepa nenaem D-tpurrep mo cxeme puc. 17, npu
TOM BBIXOJ] MHBEPTOpa MOJy4aeM Ha CBOOOAHOM BbIXoAe 2Y MYJbTUIUIEKCOPA
KP1533KII2 (puc. 18).

Bropoit BapuanT. CocTaBisgeM IO COKpami¢HHOW Tabj. 6 MOJHYI TaOIuIly
nepexiroyeHus (Tabi. 7) HICKOMOTro TpUrrepa.

12



SED;
SED,

Oti 1C | MS1
2C
1D
Do —1 0
Dy— 1 1Y
D2 — 2
D3 — 3
2D
D4 —1 0
Ds— 1 2Y
DG — 2
D7 —1 3
SED
1
2
“‘0” 1C | MS2
T
1D
Ds —1 O
Dg— 1 1Y
D10_ 2
D11_ 3
2D
D12_ 0
D3 1 2Y
D14_ 2
D15_ 3
SED
1
2

SED3 -
SED4 -

o| e~ ~og| Sl

2
N =MwN -0

&)

MS3

1Y

2Y

Puc. 15. MynbTtunnekcop 16-1, NOCTPOEHHbIN NO KackagHOW cxeme
N3 MyIbTUNNEKCOPOB 4-1

Ta6bnuua 7
x X 0, O, | JK
0 0 O 1 I x
0 0 1 | x 0
0O 1 O 0 0 x
0 1 1 1 x 0
I 0 O 0 0 x
I 0 1 0 |x1
I 1 0 1 I x
I 1 1 0 x 1
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nos)_j@ MS
2C
1D 1—<j>§ T
“1” 0
1 1Y D Q
“O” 2
3 © o1 Q
2D “1” R
% It
— 1 2Y —
— 2
— 3
SED
X2 1
X1 2
C

Puc. 16. Tpurrep, dyHKUMOHNPYIOLLMIA B COOTBETCTBMM C Tabn. 6 (3agadva 1.12)

D —¢ J T
Er Y I

C C o— Q

Puc. 17. D-tpurrep Ha 6a3e JK-Tpurrepa

Cron6uel J m K Tabn. 7 3amojHUM C TOMOIIBIO YIPaBJISIOMICH TaOIHIIBI
JK-tpurepa (tabi. 8).

Tabnuua 8
Qn - Qn+1 JK
0 0 0 x
0 1 I x
1 0 x 1
1 1 x 0

ITonaBas Beixon 1Y mynbTUILIeKcOpa Ha BxoAd J, a 2Y Ha Bxoxa K, momyuum
cxemy (puc. 19). MoxHo BMecTo Tabi. 7 U 8 MPUBECTH COKpaAIIEHHYIO Tabi. 9
nepexmroueHus JK-rpurrepa.

Tab6nuua 9
J K 0,4
0 0 0,
0 1 0
I 0 1
11 0,

14



T| Ms
“0” 2C
1D
“1” O —
1 1Y “1” S T
2
3 J Q
2D K B
“1” O <> Q
1 2Y C
“0” 2 wqn =5
13 1"—0 R
SED
X2 1
X1 2
C

Puc. 18. Tpurrep, yHKUMOHNPYIOLLNIA B COOTBETCTBMM C Tabn. 6
M NOCTPOEHHbIN Ha 6a3e JK-Tpurrepa KP1533TB9 (3agava 1.13)

“O”‘EiE MS
2C
1D
0
‘0” T_ 1 1Y “1”—<LST1 T1
2
“1” 3 J1 | Q
1
2D K1
0 —E 0 C1 — Q
1 2Y
1 2 v
SED
X2 1
X1 2
C

Puc. 19. Btopon BapuaHT peanusauum Tpurrepa, @yHKLNOHMPYIOLLErO B COOTBETCTBUMN
¢ Tabn.6 n noctpoeHHoro Ha 6ase JK-tpurrepa KP1533TB9 (3agava 1.13)

Tenepp comocraBum Tabn. 6 wu Tadba. 9. Hampumep, nmpu x,=x,=0

(BeIOMparoTcsa Bxoabl MyabsTuiuiekcopa 1D0 u 2D0 na puc. 19) Q ., =1, uro B Tad.

n+l
9 cootBerctByer J=1, K=0. CnenoBarensno, Ha puc. 19 HeoOXxoaumMo monaath
IDO=1,2D0=0wur. x.
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1.14. IToctponts TOJIBKO Ha OJTHOM MUKPOCXEME KP1533KII2
KOMOWHAITMOHHBINA y3€el1, TabJInIla UICTUHHOCTH KOTOPOTO IpecTaBieHa taou. 10.

Tabnuua 10

a
~

b—lb—lb—ﬁb—ﬁooook
—_—o ol —lo oW
—_ O = O|—= O O
O = [ | O

Pewenue.

MynbTUIIIEKCOP MMEET JIBa aJPEeCHBIX BXojAa (BXOJbl BbiOOpa maHHbIX SEDI,
SED2), a HeoOX0IuMO peanu3oBath OylieBy (DYHKIMIO TpEX MEpEeMEHHbIX. B 3TOM
cllydyae HMHOTJAa MOKET MOTpeOOBaThbCA [ONOJHUTEIbHBIN HHBEpTOp. UTOOBI 3TO
OIpeNeNnuTh, HaHEeCEM (yHKUHMIO F Ha kapty Kapho. [Tociie MuHMMU3aIMU MOTYy4YUM

F=AB+ AC + BC .

B 3TOM BBIpa)keHHM BCE TEPEMEHHBIE BCTPEYAIOTCS B HWHBEPCHOM BHJIE,
MO3TOMY TOTPeOyeTCs JOMOTHUTEIBPHO HHBEPTOP, BBIXOJ KOTOPOTO TMOJYyYWM Ha
BTOPOM BBIXO/I€ MYJIbTUILIEKCOPa-CEIEKTOPa.

Pa3o6ném Tabn. 10 mo ase ctpoku. Ecou nmomate A Ha SED2, B na SEDI1 u
cpaBHuTh C ¢ F, TO JIETKO OMNpPEACINTh, YTO HYKHO IMOJaBaTh Ha BXOMABI JAHHBIX
(puc. 20).

MS

WY — F

o| @~ =g dlal

“1 ”

2Y

1

2}
N =2MWwN -0

&)

Puc. 20. Peanusauus 6yneson yHKuumn F, 3agaHHon tabnuuen nctmHHoctn 10
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1.15. Tloctpouts Tonpko Ha ogHON Mukpocxeme KP1533KI12 ¢pynkunoHanbHbIi
y3€J1, BRIIOTHSIONIHHI OyneBy (yHKIHIO, 3aaHHy0 Tabm. 11.

Taonuua 11 Tabnuua 12
ABC | F A C B | F
000 0 0O 0 0,0
0 0 1 1 0 0 1|1
010 1 0O 1 0|1
011 1 O 1 1|1
1 00 1 I 0 0|1
I 01 0 I 0 1|1
1 120 1 I 1T 00
1 11 0 1 1T 1,0

Penienue.
Ecnu nanectn Ha xapty KapHo OyneBy pyHkuuio F, TO mocie MUHUMH3ALUU

noiyunm F'= AC + BC + AC.

N3 sToil pyHKIMU creayer, 4To MepeMeHHas B BcTpedaercs 0e3 MHBEPCHUH.
[ToaToMy B KauecTBe aipeCHBIX BXOJOB MYJbTUIUIEKCOpa BoIOUpaem A, C, KOTOpbIE
BCTpevaroTcsi ¢ mHBepcued. Tabn. 11 mokeM mpencTaBUTh JUisi yAOOCTBAa B BHJEC
tabm. 12. Pa3o6pém Tabm. 12 mo nBe ctpoku, momagum A Ha SED2, C na SEDI #u
cpaBHUBass B u F ompeienuMm, 4YTO HYXXKHO TMOAaBaThb Ha BXOJbl JaHHBIX
MyJIbTHILIEKCOpa (puc. 21).

“0” 1C| MS
2C
1D
B 0
T ! 1Y — F
2
“0” 3
2D
— 0
— 1 2Y —
— 2
—.3
SED
C 1
A 2

Puc. 21. Peanusauus 6yneson pyHkumun F, 3agaHHomn Tabn. 12

MoxxHo He cocTaBisATh Tabd. 12, a B BeIpakeHHE (PYHKIMU TOACTABISATH
anpecHsle HaOopbl AC u onpexnensate D,. Hanpumep, noncraBum 4 =C =0. Torna

D, =00+B0+00=B ur. II.
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1.16. Ha 4-pa3psnaom cymmarope K555MUM6 peannszoBars 1Ba OJHOPa3psAHBIX
cymmaropa. Bxonpl mepBoro cymmaropa Xx,,,,C,, BBIXOIABl S,,C;, I BTOPOro
cymmaropa — x,',v,',¢,' 1 S,',C,".

Pewenue.

Cxema npuBezieHa Ha puc. 22. YUuThIBas, 4TO B JIBOMYHON CHCTEME BEC I-TO
paspsizna B 1Ba pas3a MeHblue (I + 1)-ro, To ¢,' nonaércs Ha nBa paspsana 4, u B,, uin
MOXHO mnojgatb A, =1, B,=c,'. C y4€roM BecOB pa3psaloB 4-pa3psiHbIi U JBa
OJTHOpA3PSAHBIX CyMMaTOpa MoKa3aHbl Ha puc. 23 a,0.

X0 —— A3 | SM
Yo ——| B3 c4 —c
A2 \
co'—E B2 S3 So
“0”—E A1 S2 |—
B1 S1b—c
Xo —— A0 !
Yo —— BO S0 — S,
co — CO

Puc. 22. Peanusauus aByx ogHopaspsigHbiX CYMMaTOpOB Ha 04HOM 4-paspsagHoM

— 8 SM 16 — 1 SM 2 —
_: 1 —
—_ 4 8
] 2 4 “07’ t
2
—_—11 — 2 —
— 1 — T
a 0]

Puc. 23. YcnoBHoe rpadudeckoe o603HaveHme (C y4ETOM BECOB pa3psaoB)
4-pa3psgHoro cymmaTtopa (a) u AByX OgHOpaspsaaHbIX CyMMaToOpOB
Ha 6a3e ogHoro 4-paspsgHoro (6)

1.17. Ha 4-pa3psagnom cymmatope KS555MM6 peann3oBath OAHOpa3psIAHBIN
cyMMarop (¢ BXoAaMHu X,',V,',c,' ¥ Beixogamu S,',C,') u 2-pa3psiiHblii cymmarop (¢
BXOJAMH X,,X;, Yy, ;,Cy ¥ BbIXOHAMH S,5,,C, ).

Pemienue.

Cxema npuseseHa Ha puc. 24. Hanmuuue ¢,'=1 He usmenser cocrosnus S, =C,,
TK. S, =4,®B,®C,=101®C, =C,.

1.18. cnionb3ys pemieHue npeablaylnX 3aiad, MOCTPOUTh MOPOTOBYIO CXEMY

9-paspsinHoro (n =9) ABOMYHOrO Koja Xg,X,,..,X, ¢ Hmoporom k=6 Ha Tpéx UMC
K555UM6.
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X0 —— A3 | SM

Yo' —— B3 c4 —cy
A2 :

CO,_[ B9 S3 So

X1 — A1 S2 — G,

X2 B1

o — A0 S1 S,

Yo — BO S0 — S,

co — CO

Puc. 24. 4-pa3psagHbiii cymmaTop B Ka4ecTBe 4BYX CyMMaTOpPOB:
ofHopaspsiaHoro ¢ Bxogamu x,', y,',c,' n Bbixogamu S,',C,'

N 2-pa3pagHoro ¢ BXogaMu x,, x,, v,, »;,¢, W Bbixogamu §,,S,,C,

Pemienue.

Bce paspsinHble k03puumeHTsl 9-pa3psaaHOro Koja CYMMHUPYIOTCS C BECOM
2°=1 W MOTYT IMOJaBaThCS B JIFOOOM MOPSAKE HAa BXOJbl CYMMAaTOpPOB C BecoM l.
Pe3ynpraT cyMMHpOBaHUs Ha OJHOM CYMMAaTOpe AOJDKEH INEPEAAaBaThCS CO CBOMMMU
BECAMH HAa COOTBETCTBYIOIME BXOJBI CIEAYIOLIEro cymmaropa. [[ns opranuzanuu
BbIXOa f TMOPOTOBOTO DJEMEHTa MOXHO HCIOJB30BaTh BBIXOA 4-pa3psaHOro
cyMMaropa ¢ BecoM 8, 1o0aBuB § —k =8 — 6 =2 KOHCTaHTON Ha BXOJ CymMMaropa ¢
BECOM 2 HJIM MO>KHO MCITOJIB30BaTh BBIXOJI ¢ BecoM 16, nodaBuB 16 —-6=10=8 +2 B
BH/JIE KOHCTaHT Ha BXOJIbl cyMMarTopa ¢ Becamu 8 u 2. Cxema NpuBeieHa Ha puc. 25.

X8_ [1Ta'%d
. L osm |, =, sM |, [ ‘0 g | SM |l
X -
s 17 1 H 1 :,7 4 8 —f
“O”_E 4 e 4 I
™ 2

2 2 2 — 2 —
X5 —] X1 —
X 1 1 ] 1 X 1 1 —

2

X3 —

Puc. 25. dyHKUMOHanNbHasa cxema noporoBoro anemeHTta 9—paspsagHoro (n = 9)
ABOWYHOro Koga x, x,,..,X, C NOPorom k = 6 Ha Tpéx MMC K5551M6

1.19. ITocTpouth MakOpUTApHBI 7eMeHT sl 13-pa3psiAHOro IBOMYHOIO KOJia
X{55--sXo (n = 13) Ha yeTbIpéXx cymmaropax K5551IM6.

Pemienue.

Ucnone3yst pellieHHe MNPeabIAYIIUX 3ajad, a TaKXKe Y4UThIBas, 4YTO IS
Ma)KOPUTAPHOTO 3JieMeHTa nopor k = (n + 1)/2 = (13+1)/2 = 7, Ha puc. 26 npuBejecHa
(GyHKIIMOHATBHAS CXE€Ma MaKOPUTAPHOTO 3JIeMeHTa. Ero BeIXon f opraHu3oBaH Ha
BBIXOJIE CyMMarTopa ¢ BecoM 8 Tocie a00aBiaeHus KOHCTaHThl 8§ —k=8 —7=1 Ha
BXOJ] CyMMaTopa ¢ BecoMm 1.
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0
X12— , | SM Xe — , | SM X2 — | SM & SM
x11—1 2 X5—1 2 x1—1 2 8 1 6l—
X10-E 1 T_ 1 T_ 1 4 8 l—
“0” || J |
-E 2 4 2 4 2 4

2 2+ 2
Xg —— r
Xg — 1 2 Xq4 — 1 1 Xo — 1 1 1 11—
X7 PR 1 X3 p— H1”_ “0”_

Puc. 26. MaxoputapHbii anemeHT 13-pa3psagHoro ABONYHOIO Koaa Xx,,,...,x, (N =13)
Ha yeTbIpéx cymmaTtopax K655MM6

1.20. Pa3paboTaThs npeoOpazoBatTeib 4-pa3psaHOTo NpsMOro Koja IeJI0ro yucia
V3. Y2 Ye (y3 — paspsn 3Haka) B IONOJMHWUTENbHBIA [5.F,FF, (F; — 3HAaKOBBIN

pa3psan) Ha KP1533UI13 u unBeprope.

Pemenue.

Cxema mpeoOpazoBarens mnpuBeaeHa Ha puc. 27. Ilo Bxomam SE BwiOpaHa
yerblpHaauaras onepauus 1110. IIpu y; =0 (MO = 1) BeimosnHsAeTcs nopaspsiiHas

normueckas omepamus AV B=(0v0).0v )0V y)O0V y,) =005 =30,
Ilpu y;=1 MO=0) u CR, =0 BbImONHSETCS apudmMeTHdecKas ornepamus
AVB+A4+1 = 0vB+0+1 = (0v0)(0v 5,)(0v3)(0vF,)+1 = 1.5,5,5, +1 =
= y3.Y,1Yo +1, T.e. Ha BeIxogax Fi noiy4yaeM HONOIHUTENbHBIN KOJ.

SE |
“0”_ O ALU _Y
n1 ” E 1 CRn+4<>—
2 I
3 X
‘0" AO |
Yo BO FO Fo
— A1
Vi B1 F1 F4
— A2
Vo B2 F2 F;
—1 A3
[ | &3 F3 Fs
n— 1Mol | e
"0’ ———QCR, A=B

Puc. 27. lNpeobpasoBartens 4-pa3psiagHOro NPAMOro Koga B AOMNOSTHUTENbHbIV
Ha KP1533UIM3 n nHBepTope
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1.21. PazpaboTaTe npeoOpa3oBatTeib 4-pa3psIHOro IpsIMOro Koja IeJI0ro yucia
XX, XX, B ooparubiii Fy.FFF (x; u F; — 3HaKOBBIE pa3psiibl).

Pemienue.

Cxema mnpeoOpazoBarens mnpuBeaeHa Ha puc. 28. Ilo Bxomam SE BwiOpaHa
nHynesas onepauus 0000. I[Ipu X3 = MO =0, CR, =1 BBIOMpaeTCsl apudmeTrnyeckas
onepanust A = 0.x,x,X, = X3.X,X,;X,, @ IpU Xx; = MO = | BbIIOIHAETCA ONEpanys

4 =0.Xx,xx, =1.X,X,X, = x;.X,X,X,, T.€. Ha BbIxoAax F1 nosyyaem oOpaTHBIl KOJI.

SE

“O” 0 ALU Y

— 1 _Rn+4()—

— 2

—i 3 X [
Xo A0

O s FO — Fo
X1 A1

| FI —F
X2 A2

J I s F2 —F,

— A3

| g3 F3 F3
Xs ——| MO o
“1” CR. A=B —

Puc. 28. lNpeobpasoBartens 4-pa3pagHoro npsiMoro koga B oopatHbi Ha KP1533AMM3

1.22. Pa3paborath mnpeobOpaszoBareib 4-pa3psaHOro oOpaTHOTO Koja IIEJIoro
qpcaa X;.X,X,X, B mononHutenbubiii F.FFF) (X, u I, — 3HaKoBBIC pa3psiisl).

Pemenue.
Cxema mnpeoOpazoBarens mnpuBeaeHa Ha puc. 29. I[lo Bxomam SE BwiOpaHa
nessitas omepauus 1001, mo Bxomy MO - apudmermyeckas, CR, =1 — 0e3

nepeHoca. B pesynbrate BbImonHsiercst onepanusi A+ B = X +000x;. ITpu x; =0
pe3ynbTaT onepanuu paseH X , anpu x; =1 — X +1, 4TO COOTBETCTBYET MEPEXORY
0T 00paTHOro KOJa K JIOMOJIHUTEIbHOMY.

1.23. Pa3paborath mpeoOpazoBaTeib 4-pa3psaHOrO JOMOJHUTEIBLHOIO KOJa
IIEJTOTO0 YKCIa X;.X,X,X, B oopatusiii [.F, [ F, (x; u F; — 3HaKOBBIE pa3psIbl).
Pemenue.

Cxema mnpeoOpazoBartensi npuBefeHa Ha puc. 30. BpINoigHsAETCS MOCTOSIHHO
naTHaguatas apupmernyeckas onepanus (SE=1111, MO=0). Ecaum uwucio X

nonoxkurensHoe (X; =0), 1o BhmoOnHseTCs (yHkmus A= X, ecmu uncio X

orpunarenbHoe, To A —1= X —1 4TO COOTBETCTBYET MEPEXOAY OT JOMOJHUTEIBHOTO
KoJla K 00paTHOMY.
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SE
“1” O ALU _Y
1 CRuf—
“0” 'r 2 x |
3
Xo AO
BO FO Fo
X1 A1
| B1 F1 F4
X2 A2
+1 8o F2 — F~
X3 A3
+ B3 F3 — F3
“0” M_O o3
“1” ﬂCRn A=B —

Puc. 29. lNpeobpasoBartenb 4-pa3pagHoro obpaTtHoro koga B A0NOMAHUTENBbHbIN
Ha KP1533UIM3

SE
wq 0 ALU _Y
1 CRn+4<>—
2 |
3 X
Xo AO |
“0” BO FO Fo
X1 A1
+— B FI — Fq
X2 A2
+— Bo F2 m F,
X3 A3 |
L1 g3 F3 F
“0” M_O <
—<I>CRn A=B —

Puc. 30. NpeobpasoBaTtens 4-pa3psgHoOro A0NONHUTENbHOIO Koda B 06paTHbIn
Ha KP1533UIM3

2. CYHETUMKHA U PEUCTPBI

2.1. IIpuBectn cxemy, peanusyromyro Ha cuéruuke KP1533ME7 monyns cuéra
k=11 B pexume cymmupoBanus. HapucoBaTb HECKOJIbKO TaKTOB BPEMEHHOM
JarpaMMsbl J0 U TIOCJIe MOMEHTA NapajljIeIbHOro 3aHECEHUsI MH(OpMaIuu.

Pewienue.

Mopyinb cuéra k B peskuMe CyMMUPOBAHUSI OTpeiessieTcs o Gpopmyrie

k=2"-1-D,
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OTKYJ1a OTIPEICTTUM YHCIIO D NIJis TapaJuIeIbHOTO 3aHEeCeHUsS HHPOPMAIIUH:
D=2"-1-k=2*-1-11=4,,=0100,.
Cxema cuétumka ¢ moayiem k = 11 mpuBenena Ha puc. 31. Beixonnas yactora
CJIEIOBAHUS UMITYJIbCOB F,, B k pa3 MEHbIIIE, YeM BXOIHAS f;,.

—~— FBbIX
fx — +1 | CT2 CRt'—
M4 -1 BR
uon 1

— 2 1 _Q1
u1n 3 2 | Qz

— 4

S 3 Qs
uon R 4 [ Q4

Puc. 31. Cyétumk ¢ mogynem cuyéta k = 11 Ha KP1533/E7 B pexume cymmmnpoBaHus

Ha puc. 32 npuBeneH ¢parMeHT BPEMEHHOH AuarpaMMmbl pabOTBl CXEMBI,
IIPUBEICHHON Ha puc. 31.

.
\
|

A 4
—

A 4
—

A4
—

Q

N/

Q4 / /
CR(Fsux.C) /

7/

A4
—

A 4
—

t

A\ 4

Puc. 32. dparmeHT BpeMeHHOM anarpamMmmbl paboTbl CXeMbl, NpuBegeHHOM Ha puc. 31

2.2. Ha onnoii UMC KP1533TB9 u nmorudeckux >JIE€MEHTaX TOW K€ CEpUH
MIOCTPOUTH TeHeparop uucen 7 —2 —4 —11.

Pemienue.

JIns mocTpoeHusi TeHepaTropa HyXHa TMOCIeI0BaTEeIbHOCTHAs cxeMa Ha 4
COCTOSIHUS (iBa TpUITEpa), K BhIXOJAaM KOTOPOW MOAKIIOYAETCS] BBIXOJHAs JOTHKA,
uMeronas 4YeTblpe BbIXOAA V,V,),V,, TaK Kak UId KOIUpOBaHMA uucna 11
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HEOOXOJMMO YEThIPE JABOWYHBIX pa3psaa. UeThpe COCTOSHUS MOXKHO IOJYYUThH B
CXEME€ PETUCTpa CABUTA, CYMMHPYIOMIEro CUETYMKA, BHIYUTAIONIETO CUETYMKA WU
MepecyETHOTO YCTpOMCTBA, o0ecrneunBaroIIero JT00YI0 3a/IaHHYIO
MIOCJICIOBATEIPHOCT COCTOSTHUM. BhiOepeM cxeMy BBIUMTAIOIIECTO JBYXPA3PSAHOTO
cuérunka. Beixoas! y, onpenenum us tadu. 13.

Ta6nuua 13

7 =0,0,=0,0;
0, O |» » » =
o 0] 0 1 1 1 ¥, =0
! L 0 0 | 0 »=0,0;
I 0l 0 1 0 0 =
0o 111 o0 1 1 Yo =0

OyHKIMOHAIIbHASI CXeMa TreHeparopa uucenl npuBeaeHa Ha puc. 33. Cxema
noctpoena Ha ogHoit UMC KP1533TB9 u onnoit UMC KP1533JIA3.

“1 ” _"_A _1 T1
Q1
K1 e
c C1 o— y2
4? m

Q ||
J2 2 &F Y1

C2 o Yo

1—? R2

Puc. 33. leHepaTop umcen 7 — 2 — 4 — 11 Ha aByx JK-Tpurrepax
MMC KP1533TB9 1 normyeckux anemeHTax

2.3. Ha Beixomax wuetbipex JK-tpurrepor (mBe HWMMC KP1533TB15) wu
JIOTUYECKUX DJIEMEHTaX 3TOH K€ CEpPUM MOCTPOUThH TeHeparop uucen 7 —2 —4 — 11.
Ioctpouts Mok rpad mectHaauate (2°) coCTOSHHUiL.

Pemenue.

CocraBum Tabnuily mnepexonoB (tabn. 14) reneparopa umcen. C MOMOIIBIO

ynpasisitonieit Tadmn. 15 J K -TpUrrepa 3amnoyjHuM crosonsl J,, K, tadmn. 14.
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Taonuua 14

o, 0 0O o |J, K |J, K |J K |J, K,
0 1 1 1 0 X X 0 X 1 X 0
0 0 1 0 0 X 1 X X 0 0 X
0 1 0 0 1 X X 0 1 X 1 X
1 0 1 1 X 0 1 X X 1 X 1
Tao6nwuua 15

Qt N Qt+l ,] E

0 0 0 x

0 1 1 X

1 0 x 0

1 1 x 1

CocraBisiem kaptel KapHo mis J;, 1 K,, B U30BITOUYHBIX COCTOSHUSIX CTaBUM

1

KPECTHI.
®)
oXe X
g 00 01 11 10 9@)000 01 11 10
ool x| xI[x]|O ool x [Ix|xI{ O
01:1 X:OX 01x;x 1:x
111X | xI| x| x 111 x |Ix | xI| x
|
1o|_x__x_! X | x 10| x :5 _1_! X
Js Ki
Pwuc. 34. Puc. 35.

Q Q
X N3

QOOO 01 11 10 g 00 01 11 10

00| x| x|[x]O 00|l x| x| x| x

01| T[x % [x o1 x[x [0 ] x

1| [x]x [ [ [x[x [ x!

10 x | x| x| x 10!§_X_1_XJI

Jo \?0
Pwuc. 36. Puc. 37.

ITo xapram KapHO cocTaBiisieM JIOrMYeCKHe BbIpakeHus 1 J, u K,

J3:Q, J2:1, J1:1a J0=Q2, K3:Oa ]Zzz(), Eleoa Ko:Q3°
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Jns moctpoeHust rpada cocTosHuM BbimumieM 16 —4 =12 u30bITOYHBIX
cocTosiHu# (Tabn. 16), mo ypaBHenusMm J,, K, 3amonHuMm 3HadeHus J,, K,, a no

Taba. 17 nepexntouenus JK -Tpurrepa onpeaeinuM Caeayronue COCTOSHUS B MOMEHT
BpeMEHH /1.

Tao6nuua 16
t t+1

OO O O |y Ki|J, Ky|J, K |Jy K| O3 0o Or Oo|0i0
o(o o o o|1 O|1 Ofl1 OO OFf1T 1T 1 0114
17170 0 0 1 1 o1 Of1 110 Of1 1 1 0114
30 0 1 1{10 Of(1 Ofl1 110 OO 1T 1 o016
510 1 0 1 1 01 O0]1 1 1 0 1 0 1 0110
6/0 1T 1 OO0 Of1 O]]1 Ol1 1110 0 0 1 1
(1T 0 O Of(1 Ol1 O|1 O[O T1T[0O0 1T 1T 0]F6
911 0 0 1 1 o(1 o1 110 1T(0O0 1 1 1|7
(1 o 1 o0 o1 Of1 O]J0O0 1TO 1T 0 0|4
121 1 0 o1 O}1 Of(1 O|1 10 O 1 113
13/{1 1 0 1 1 O(1 O[1 1 1 110 O 1 113
141 1 1 0[O0 Of1 O|1 O|1 1 1 0 O 119
151 1 1 110 Of1 O]1 1 1 110 O 1 113

Tao6nwuua 17

J IZ Qn+1

0 0 0

o 1| G,

1 o | 9,

1 1 1

I'pad cocrostamit mokazan Ha puc. 38. U3 rpada crnemyer, 94To cxema HE UMEET
TYNUKOBBIX COCTOSIHHM W TIpH JII0OOM cO0oe u3 JF000T0 M30BITOYHOTO COCTOSIHHS B
KOHEUHOM CUETE BEPHETCS K reHepauuu cocTosiHuM 7 — 2 — 4 — 11. @yHKuHOHaNbHAs
cXema reHepaTopa IpuBeieHa Ha puc. 39.

BosmoxkHo o0benuuenne J, ¢ K, u ucnons3oBanue JK -Tpurrepa Kak

D-tpurrepa ¢ omnpeneneHneM D., OJHAKO B O3TOM ClIy4ae HOTpeOyercs
JIOTIOJIHUTEIIbHAS JIOTHKA.

2.4.B 3-pazpsaasbiii (Ha KP1533TM2) peructp Q,0,0, nocnenoBarenbHOCTH
MakcuManbHoU JuinHbl [IMJ] ¢ oOpatHo#i cBsa3bto D, =0, @ O, 100aBUTh JOTUKY Ha

JJIEMEHTaX TOW JK€ CEepUM MAJs IOJyuyeHHs] MOIyJs cyera k=5 MEeTOJOM CKauka
(ckauok u3 a, =001, D, =1) u obecneunTh TaKKe BBIXOJ U3 HYJIEBOT'O COCTOSHUSL.

Penienue.
byneBy ¢yHkumio D  0OpaTHOl CBSA3M C Y4YETOM BBIXOJA W3 HYJIS MOXKHO

3anucaTh B BUJE
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Ha puc. 40 noka3ana (pyHKIMOHAJIbHAs CXeMa EPECUETHOT0 YCTPOICTBA.

@
O—@ E—O—E—C
®

-

Puc. 38. 'pacd reHepaTopa umcen 7 -2 -4 — 11

DD1 DD2
“1 ” A g T “1 ” _1 T
Qs
J1 J1 Qq
“0" —o K1 — O K1 _
C1 o— C1 ()&
—0 m n1 ” T:) m
“1” 0S2 | T »S2 | T
Q2
J2 J2 Qo
“0" —0 K2 0o K2
C2 o— C2 o—
1 —oR ‘" —OR2
C

Puc. 39. N'eHepatop uncen 7 — 2 — 4 — 11 Ha YeTblpéX JK-Tpurrepax KP1533TB15
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Puc. 40. lNepecyéTHOE YCTPOMUCTBO C MOAayrieMm cHéta k=5

Oynkuuo D =0, @ 0, -0, MOXKHO peaJn30BaTh TAKKE HA OJHOM KOPIIyCeE
KP1533JII112 no cxeme puc. 41.

[T] +— +5B
Qs =10

Q:

5(1 w___|

=10
“0" =1L D.

n1 w____|

Puc. 41. Peanusauua dpyHkumm D, = Q, @ O, - O, Ha ogHom Kopnyce KP1533J1M112

['pad nepecyeTHOrO yCcTpoiicTBa moka3aH Ha puc. 42.

100

Puc. 42. 'padg nepecyeTHOro ycTpomncTea, npuBegeHHOro Ha puc. 40

2.5. B 3amaue 2.4 oOecrneunth k=6 (CKauyOK JOJDKEH OBITh U3 COCTOSHUS
a,=011, D. =0). Peructp nocrpouts Ha KP1533TMS.

Penienue.
OOpatHyto cBsI3b D, 3alMILIEM B CIETYIOIEM BHUIE:

D,=(0,®0,) 00,0 +0,-0,-0,.

Ecau HaHecTu 3TO BBIPpA’KCHHUC Ha KapTy KapHO, TO KOHBIOHKTHBHBIN TCpM

Q,-0,-Q, ynpocrurcs 10 Q‘Q.TOFI{&
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D,

(0.©0,)-000+0,-0,=(0,90,)(0,+0,+0)+0,-0 =
=(0,©0,)0,+(0,90,)0, +(0,®0,)0,+0,-0,

DyHKIMOHAJIbHASA CXeMa IpuBeAeHa Ha puc. 43 u cogepxut 3 kopmyca UMC
(KP1533TMS8, KP1533JIP13, KP1533JII15).

C C T | Q1 J
Q7 & | & 1
D1
D2 8_3 T 1 & R
— o— = =1 |—
O——
D3 Q3 B &
Q30—
—{ D4 Q4 — 2
“1—¢ R QT

Puc. 43. dyHKuMoHanbHasa cxema K 3agade 2.5

2.6. IToctpoute Ha KP1533TM2 u UMC Toi1 ke cepum 3-pa3psiHblid CUECTUUK,
KOTOPBIN IpH yrpasisitomeM curHaie M = 1 paboraer kak cueTyuk B kojae I'pes, a
npu M = 0 Kak IBOMYHBIN CYMMUPYIOIINI CYETUHK.

Peienue.

MosHO cocTaBUTh TaOJMIly IEPEXO0J0B, HAHECTU Ha KapTel KapHo ¢(yHKIMU
BO30yx1eHuss D, D-TpurrepoB, MHHUMHU3UPOBaTb MEXKpPa3psIHbIE CBA3M Kak

¢yukunn  f(Q,,0,,0,,M), npeobpa3oBaTh UX U1 pealu3alMd Ha JIOIMYECKUX

AJIIEMEHTAaX ¢ MUHUMAJIbHBIM KOJIMYE€CTBOM KOPITYCOB.
PaccMmoTpum emié oauH BapuaHT penieHus 3agadu o cxeme puc. 44, roe X/Y —
npeoOpa3oBaTeib ABOMYHOTO Koja B koA ['pest.

M 1’ Al MS
- 1o |3y
y4 X y4
3)
1B
C— CT2

Puc. 44. CtpykTypHasa cxema c4étymka (¢ Bbixogamm Y), kotopbii npyu M = 1
paboTaeT kak cyeTumk B koge pes (G), anpu M=0
Kak ABOWNYHbIN (B) CyMMUPYIOLLNIA CHETUYNK
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Cam cuétunk CT2 mnOCTOSSHHO padOTaeT KakK JBOWYHBIM CyMMUPYIOIIMA
CUETYMK, HO HA BBIXOX Y =,),), MYJBTUIUIEKCOPA-CEIEKTOPA B 3aBUCUMOCTH OT

CUrHajla 1o Bxoay M mpoxoaut 1mOo OBOMYHBIA Kox B =bbb,, mibo kox I'pes

G=8.88
Kaxk n3BectHo g, =b, @b,

i+l

npu 0<i<n-lun g =b .
dyHKIMOHATBHAS CXeMa 33/1a4M IPUBEIeHa Ha puc. 45.

“q” S T b,
D
74 “AY =
c—~x'C L 0 —J> E | MS
“q” R 1.0
_T 1.1 1 —Yo
2.0
‘:1” § T | g 21 2 Y1
b, =1 2 +—13.0 3 —Y
D L 3.1
c =1 & “0"—{ 4.0 4
d o—e g “0"— 4.1
“1” R 2
M — SE
‘111’ § T b3
D
C o—
“1” ﬁ

Puc. 45. dyHKkumoHanbHas cxema K 3agade 2.6

Cxema Ha puc. 45 noctpoeHa Ha yeTbIpéx kopnycax cepuu KP1533 (2 kopmoyca
KP1533TM2, 1 kopryc KP1533JII15, 1 kopryc KP1533KII16).

2.7. Cunre3upoBatb Ha KP1533TM2 u noruveckux 3J€MEHTax TOH K€ CEpHH
ACUHXPOHHBIM CYyMMMPYIOIIMNA CYETYUK C OCTAHOBKOM B cocTosHuu a,, = 1010. dia

MOBTOPHOTO IMKJA cY€Ta MpeaycMOTpeTh oO0mmii Bxoj coObpoca R. Ilpusectu
HECKOJIBKO TaKTOB BPEMEHHOM Juarpammesl ( a,,a,,d,,,d,,d, ).

Pemenue.

Heo6xonumo paspaborate komOuHanuoHHyro cxemy KC (puc. 46), BbIXoA

kotopoit C'= C (C — BX0J CYETHBIX UMITYJIbCOB) TIPH COCTOSTHUSAX CUETUHKA d, —d, H
C'=0 npu a,= 1010, a npu a, —a,, — Ge3pasnuyHoe 3Ha4yeHHe. [lokaxkeM 3TO Ha
kapte Kapno (puc. 47).
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KC ¢ +1
c —> T cT2

R

Puc. 46. CTpykTypHasa cxema 3agaun 2.7

Q
Q¥ 00 01 11 10
ool T 1][ 1 | 1

1
o1 | 11111
1M||x | x| x| x
101 [ 1]l x| O
C

Q

C}
Puc. 47. Kapta KapHo ans C'n NpAMbIX 3Ha4YeHun C
GOynakmus C' sBisercst pynknueit matu nepemenusix C,0,,0,,0,,0, 1 MOXeT
OBITH TIpejcTaBieHa aByMs kapramu Kapro C u C s mepeMeHHBIX 0,,0,0,,0,.

Kapra C Hac He MHTEpecyeT, H03TOMY paccMoTpuM KapTy i C (puc. 47).
ITo kapte Kapno, npuBeaeHHoM Ha puc. 47, nojiyyaem

C'=C0, +C0, = C0,CO, .

DyHKIIMOHAJIbHASA cXeMa CUETUMKA MT0Ka3aHa Ha puc. 48.

s S| TO "y S| T1 Ty S| T2 s S| T3
C 2 D B D | YD B D N
— & C’ 76 ¢ c ) Q1 C ) c ! & _
& R R R R

2l

ST

Puc. 48. DyHKUMOHANLHAs CXEMa CYETUMKA C OCTAHOBKOM B cocTosHUM %10 = 1010

BpeMeHHas tuarpamma npuBesieHa Ha puc. 49.

2.8. Ha UMC KP1554TMS8 u 1Oru4ecKux 3j1eMeHTax TOM ke CepUur MOCTPOUTH
PETHUCTP CABUTA, UMEIOIIMI MOCIEA0BATENBHOCTh COCTOSIHUN a) — a3 — A7 — dg — da.

Pemienue.

O0603HauMB BbIXOJ JIOTMKK 00paTHO# cBsizu D, = (D>, O, Oy), COCTaBUM €€
TaOnuily UCTUHHOCTH (Tabis. 18), yuuThIBasg, 4To A yCTpaHEHUs ‘‘3acCTpeBaHUS
CXEMBI B a( D, nomxHa paBHAThCA 1, a B a7 — D, = 0.
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C >
¢ 1 | >
| | |
_ I I I
R >
| | |
Q | | | >
Q2 | | >
Q | >
1 | ?
Qo >
Puc. 49. dparmeHT BpeMeHHOM guarpaMmmbl CXeMbl, NpBeAEHHON Ha puc. 48
Ta6nuua 18
Q2 Ql QO Dr
0 0 1 1
0 1 1 1
1 1 1 0
1 1 0 0
R O L I R
0 0 0 1
0 1 0 X
1 0 1 X

Hanecs D, na xapty KapHo nnu u3 ta0i. 18 M0OKHO 3anucars:

Dr:QZQl’ Dr:@‘

OyHKIMOHAJIbHAS CXeMa MpuBeaeHa Ha puc. 50.
IIyHKTHpHBIE LIENTA OTHOCATCA K CIEAYIOLIEH 3a1a4e.

2.9.Ha HUMC KP1554TM8 mnocTpouTh pPETUCTp CABUTrA, TE€HEPUPYIOLIMIA

JIBOUYHYIO nocnenoBarenbHocth 1 —0—1—-1-0.

JIBondHast mocie0BaTeNbHOCTE UMeeT JuymHy L = 5. U3 rpada tpéxpazpsaHoro
perucTpa CHIBHra BHIOMpAaEM 3aMKHYTYIO TIIOCJIEOBATEILHOCTh COCTOSHUNA H
omnpenensseM D,. Dta 4YacTe 3amadd ecTb B pemeHuu 3amadn 2.8. K peructpy

MOJKJIF0YAEM BBIXOJIHYIO JIOTHUKY C BBIXOJIOM ¢, (Tabm. 19)

32



c cl| T @J
Q0 0—

o0 Q1 }
— D1 Ql o------ g
i1 } "

D2 Q_20'___| :____ & _:'
“0"— D3 @ — '------
u1u_T ﬁ Q3 o—
Puc. 50. Pernctp casura k 3agadve 2.8
Ta6nuua 19
Q2 Ql QO qda
0 0 1 1
0 1 1 0
1 1 1 1
1 1 0 1
1lo0jo]o
0 0 0 X
0 1 0 X
1 0 1 X

Hanecéwm g, Ha kapty Kapro (puc. 51). Homyunm ¢, = 0,0, + 0,0, = 0,0,0,0,

(myHKTHp Ha puc. 50).

2R 00 01 11 10
o (D[] 1 [ x
1 x | [ ]1]

Qa
Pwuc. 51. Kapta KapHo ans ¢, .
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