1. 3aganue.

CrnpoekTrpoBaTh CHUHXPOHHBIM IUKIMYECKUH CYETYMK B Koxe I'pes c
BO3MO>KHOCTBIO €TI0 peBepca 1 cOpoca co CIeIyIOIUMHU TapaMeTpaMu:
1) moayanb cuéra: 19;
2) i tpurrepa; JK-tpurrep;
3) 6asmc sornyeckux ementoB: [llepdepa {U-HE}.

2. ®opMmasn3oBaHHOEe omucaHHe padoThbl cueryuka. OnpeneseHue
(pyHKuuii BO30yKAeHUS TPUITEPOB.

Cueruuk ¢ moxysem cuera 19 cuutaer ot 0 mo 18, mpu P = 0 cuét uner B
npsiMOM Topsizike, ipu P = 1 — B oGpaTHOM TOpsIIKE.

Kon I'pest - nBOUYHBIN KO/, B KOTOPOM JIBE€ «COCEIIHUE» (B YIMOPSII0YEHHOM
Habope) KOJI0OBble KOMOMHALIUY PA3IMYAIOTCS TOJIBKO HU(POI B OTHOM JBOMYHOM
paspsize.

Tabmumy cocrosHuid (KOJMpPOBaHWE 4YHCET W TEPexoibl) H  (DyHKIUH
BO30YXKJIEHUSI TPUTTEPOB YAOOHO COBMeNIaTh B OJHOM Tabnuie. B kauecTBe
AJIEMEHTOB  MaMsITH  Ucnojib3ytorca  JK-Tpurrepbl, Talnuia HCTUHHOCTHU
npejcTaBicHa HIke (Tadur. 1).

Tabnuya 1
Qi — Qix J K
0->0 0 *
0->1 1 *
1-50 * 1
151 *

* — 3nauenue ne onpeoeneno (moscem 6vimo 1 unu 0).

Chopmupyem o0beTMHEHHYIO TaONIMIly paboThl cueTunka (Tadm. 2). Tak kak
cYeT UAET TOJABKO 10 18, To cocTosHug ¢ 19 mo 31 ABAAOTCS HENOCTMIKUMBIMU U
Mepexo/ibl U3 HUX HE OMpPEACIICHBI, TOITOMY MEPEX0/l B HOBOE COCTOSTHUE OTMETUM
X.



Tabauya 2
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Tabauya 2 (npooonicenue)
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[Toctpoum rpad (quarpammy coctosiHuii) apromarta (puc. 1).



Pucynok 1 —I'pa¢ aBTomara

3. Munumuzanus pyHKUil Bo30y:KIeHUSI TPUTTEPOB.

Jns MmuanM#3anun QyHKIUNA BO3OYXKIACHUS TPUITEPOB HCIIONIb3YeM KapThl
Kapuno. Ilpy muHMMM3ammu 11 monydeHuss MuHuMmansHou JIH® cienyer
oobenunATh (""ckienBaTs") 1o 2, 4, 8, 16 u 1. 1. (1Mo 2k, roe k=1, 2, 3, ...) KIIETOK,
comepxkamux 1. Ilpm STOM KJIETKH, JIeKallMe€ Ha TpaHUIAX KapThl, TaKKe
SBJISIIOTCSI COCETHUMM T10 OTHOIIEHUIO JIPYT K ApyTy. KieTku, B KOTOPBIX CTOUT X,

JOOIIPCACINM Tak, YTOOBI IMOJIYYUTb MAaKCHUMAJIbHOC IIOKPBITUC.
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4.  Tlepexoa k 3aJaHHOMY 0a3uCy JIOTHYECKHX 3JI€MEHTOB.

basuc llleddepa (U-HE). dns npencraBnenust pynkuuu B O6asuce M-HE
HEOOXOMMO MPOM3BECTH JIBOWHYIO MHBEPCHIO HAJl BCeW (YHKIUCH, U UCIIONB3YS

Teopemy e Moprama (X, +X, = X, - X, ), IpeoGpa3oBaTh HHBEPCHIO TM3BIOHKIIL B

KOHBIOHKIIUIO UHBEPCUH.

J, = PQ,Q,QQ, + PQ,Q,QQ, = PQ,Q,Q,Q, - PQ,Q,Q Qy;

K, = PQ, + PQ, = PQ, - PQ,;

PQ,Q.Q, + PQ,Q,Q, = PQ,Q,Q, - PQ,Q,Q;

K, = PQQ, + PQ,QQ, = PQ,Q - PQ,QQ;;

J, = PQQQ, + PQQQ, = PQ,Q,Q, - PR,QQy:

K, = PQ,QQ, + PQQQ, = POQQ, - PQQQ;

J, = PQ,Q,Q, + PQQ,Q, + PQ,Q, + PQ,Q,Q, + PQ,Q,Q,Q, + PQ,Q,Q, =
= PQ,Q,Q; - PQ,Q,Q, - PQ,Q; - PQ,Q,Q, - PQ,Q,Q,Q, - PRQQ;

K, = PQ,Q,Q, + PQ,Q,Q, +Q; + PQ,Q,Q, + PQ,Q,Q, =

= PQ,Q,Q, - PQ,Q,Q, - Q, - PQ;:Q,Q, - PQ.Q,Qy:

J, =Q:Q,Q + PQ,Q,Q, + PQQQ + PQ,Q,Q + PQ, + PQ,Q, + PQ,Q, +
+PQ,Q:Q,Q + PQQ,Q, =

=Q,Q,Q - PQ,Q,Q - PQ,Q,Q - PR,Q,Q, - PQ, - PQ,Q, - PQ,Q -
PQQ,Q,Q - PRQQ;

K, = PQ,Q,Q,Q, + PQ,Q,Q, + PQ,Q,Q, + PQ,Q, + PQ,Q,Q + PQ,Q,Q, +
+PQ,Q:Q + PQ,Q:Q,Q, + PQ,QQ, + PQQ,Q, =

= PQ,Q,Q,Q, - PQ,Q,Q - PR,Q,Q, - PQ,Q - PQ,Q,Q, - PQ,Q,Q, -

'PQ4Q361' PQ—4Q3(52Q1 ) P@Qle ) PQan (51

J




5. CocTaBiieHHue JIOTHYeCKOi CXeMBbl.

Cxemy aBToMata cobepem B cpene MultiSim (NI Circuit Design Suite v10),
ucnoin3ys torunueckue 3mementsl U-HE (NAND) u JK-Tpurrepsi.

Jlns  obecriedeHUss CHHXPOHHOCTH  aBTOMara IIOCTaBUM  T'E€HEpaTop
NPSIMOYTOJIBHBIX TAaKTOBBIX HMMITYJIbCOB (3amamuM dactoTy 20I'm) u BeIOepeM
TPUTTEPBl TaKTHpPyeMble CHUHXpouMITyabcoM C (TakTOBBIM uMITyJIbcOM). COpoc
apromara B 0 (cueT HauMHAETCS 3aHOBO) oOecreumBaeT BXoja cOpoca (Reset)
tpurrepoB. CurHair copoca nojaaum repekitrouarenaem (Switch) Key=R (kiaBuima).

[Tepexmtouats curaan P mexay O u 1 Oyzmem ¢ MOMOIIBIO TTepEKITIoYaTeNs
(Switch) Key=P. Ilpu P = 0 uymucia Ha MHIUKATOPE MODKHBI MATH B IPSIMOM
nopsake, a mpu P = 1 — B o6paTHOM.

Jl7is 0TOOpaKeHUsI TEKYIIEro COCTOSHUS aBTOMaTa K BBIXOJAaM TPHUTTEPOB
IOJIKJTIOYUM TIPOOHBIC HHIUKATOPHI (probe).

JI7is HaTTSAHOCTH CYeTa MCIOJB3YEM JIBa CEMHCETMEHTHBIX MHIUKATOpa C
BHYTpEeHHHM mpeoOpasoBatenem komoB (DCD_HEX). Ha omgHoM Oyayt
otoOpaxkarbest enunHuIbl (0T 0 10 9), Ha BTOopoM — aecsatku (0 wim 1). Tak kak
cUeT4YHK pabortaer B kKojae ['pes, To 1ig OTOOpaKeHHS cueTa Ha CEMHCETMEHTHOM
WHIMKATOPE HY)KHO TIpeoOpaszoBaTh Ko ['pest B ABoMUHBIN Ko (Tab.3).

Tabnuya 3
r JIBOMYHBIN KO

No KO peA Nun.2 WNunukartop 1

Q4 Qs Q; Q1 Qo Z, Z3 Z; Zy Zy
0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 1 0 0 0 0 1
2 0 0 0 1 1 0 0 0 1 0
3 0 0 0 1 0 0 0 0 1 1
4 0 0 1 1 0 0 0 1 0 0
5 0 0 1 1 1 0 0 1 0 1
6 0 0 1 0 1 0 0 1 1 0
7 0 0 1 0 0 0 0 1 1 1
8 0 1 1 0 0 0 1 0 0 0
9 0 1 1 0 1 0 1 0 0 1
10 0 1 1 1 1 1 0 0 0 0
11 0 1 1 1 0 1 0 0 0 1
12 0 1 0 1 0 1 0 0 1 0
13 0 1 0 1 1 1 0 0 1 1
14 0 1 0 0 1 1 0 1 0 0
15 0 1 0 0 0 1 0 1 0 1
16 1 1 0 0 0 1 0 1 1 0
17 1 1 0 0 1 1 0 1 1 1
18 1 1 0 1 1 1 1 0 0 0




Brimonnum muanM#3auo GyHKIHN ¢ momouisio kapT Kapho.

01 0¢

01

Zy

10

11

00

000

001

011

010

110

111

101

100

Q4 O3 O

21 Qo

0l

Q1 Qo

01

Zs

10

11

00

10

11

o0

1]

000

oo1 || 1

011

a10

110

111

101

100

Q4 O3 07

0

000

001

GIIlZl

010

110

111 E:l

101

100

04 03 0>

Q1 Qo

a1

Zy

Q1 Qo

01

10

11

00

10

11

00

=] ][
S| S [l S o] ][ 0
10101___|_
-H=8-[ [0
e T T e T e T ey T
L e s T -
T e s T T R
L]
S
o
S
=+
S
o
—
_“_00_“_____
_H—OO_H—O___
| — |
nUannUl_____
U_H_UOI _____
[ =
e e T T e T, T
L L e e s s T = |
L T . . R T T T |
[}
¥
oy
¥
-t
¥



[omyuywnnu:
Z,=QQ, +QQ;
Z,=QQ,Q, +QQ;
Z,=Q,QQ +QQ,Q;
Z = @Q_le + @Qzal + Q461;

Z, = QQ,QQ, + QQ:Q,QQ, +Q,Q,QQ, +QuQ,QQ, +Q,QQ; + QQQQ, +

+Q_4Q3Q_2Q1Qo + QstQlQO + QaQZQlQ_O'

[IpeoGpasyem HonyueHHsIe BepaxeHus B 6azuc [eddepa:
Z,=QQ,-QQ;

Z,=QQ,Q -Q.Q;;

Z,=QQQ-QQ,Q;

Z,=Q,Q,Q 00,0 - QQ;:

Z, =QQ,QQ - QR:Q,Q.Q - 2,Q,0Q - %2,QQ, - Q%QQ, - ARQQ, -

Q,2,22Q, - 2,2Q.Q, - Q,QQ.Q,.

CoenMHUM BCE YCTpOMCTBA B LIEMM HYXKHBIM OO0pa3oM uepe3 IIWHY U
MOJIyYMM CXEMY CUeTurKa (puc. 2).
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PucyHok 2 — Cxema cueTurKa ¢ MHIUKAUEH
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6. BoiBoabI.

B xome BemonmHEHUs J1a0OpaTOpHOW pabOThI OBLT  CIPOSKTUPOBAH
CUHXPOHHBIM IUKIWYECKUH CcuéTuyuk c moayjieM cuera 19 B kome I'pes ¢
BO3MOXKHOCTBIO €ro peBepca u cOpoca. Cxema peanuzoBana Ha JK-Tpurrepax u
anemeHTax 3agaHHoro ©Oasuca Illeddepa (M-HE). ns oroOpakenus cuera
JNECATUYHBIMU [H(ppaMu ObUIM HCIOJIb30BaHbl JBa HMHAMKATOpa. Pe3ynbTaThl
MoearupoBanus pabotel cuerunka B cpeae MultiSim (NI Circuit Design Suite,
v10) nokassiBaroT, uro npu P = 0 yuciia Ha UHAUKATOPE UAYT B MPSIMOM IMOPSIKE,
a npu P = 1 — B obparom. IIpu R=1 mpoucxomur cOpoc cueruuka B 0, cuer
HAYMHACTCS 3aHOBO.
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