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§ 18. Jloruka n komnbrotep
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

Jlornka, BbicKa3biBaHUSA

Iloruka (ap.rpey. Aoyiko¢) — 9TO HayKka O TOM, KakK
npaBuUnbHO paccyXxaaTb, AenaTb BbIBOAbI,
OOKa3blBaTb YTBEPXKOEHMSL.

CDopmaanaﬂ JIOF'NKa OTBJ1EKaeTCA OT
KOHKPETHOIo coaepxXaHnd, Uaydaet TOJ1bKO
NCTUHHOCTb U NOXHOCTb BbIiCKa3biBaHUMN.

ApucTtoTernb
(384-322 O H.3.)

Jlornyeckoe BbiCKa3biBaHue — 3710
NnoBeCcTBOBaTeNbHOE NpeanoXeHne, OTHOCUTENBLHO
KOTOPOro MOXXHO OHO3HA4YHO CKa3aTb, ICTUHHO OHO
UMK INMOXHO.
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

BbicKka3zbliBaHue unu Het?

Vv Cenvac vaet ooxap.

Vv YKunpadbl NneTaT Ha cesep.
UcTtopuga — nHtepecHsI1 npegMer.

' Y KBagparta — 10 cTOpOH 1 BCe pasHble.

Kpacuso!

B ropoge N »uByT 2 MuUninoHa YerioBex.

KoTtopbin 4ac?
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

Jlornka n komnbroTep

[1Bon4yHoe KoanpoBaHue — BCce BMObl MHGoOpMaL K
KogupytoTca ¢ nomoLbto 0 n 1.

3apada — paspaboTtartb onTUManbHble NpaBuna
00paboTKM Taknx gaHHbIX.

Mouyemy «noruka»?

Pe3yJ'IbTaT BbIMOJTHEHUA OoNnepaunnt MOXHO

npeacTtaBuUTb Kak MCTUHHOCTL (1) unn noxHocTtb (0)
HEKOTOPOro BbiCKa3biBaHUA.

Oxxoppox bynb paspaboTtan ocHOBbI anredpebl,
B KOTOPOW UCNONb3YyTCA TONbKO O 1 1
(anredbpa norunkun, dynesa anrebpa).
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§ 19. Jlornyeckue onepauun
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

O0Oo03Ha4YeHue BbiCKa3biBaHUM

A — Cenvac naet aoxap. } NPOCTble BbICKa3bLIBaHMSA
B — dopTouka oTKpbITA. (pameHTapHbie)

JTroboe BbICKa3biBaHWe MOXET ObITb JFI0XKHO (0)
UM UCTUHHO (1).

CocTaBHbIe BbiCKa3bIBaHUA CTPOATCH U3 NPOCTbIX C
MOMOLLIbIO NTOTMYECKUX CBA3OK (onepauuin) «u», KUnuy»,
«He», «eCIM ... TO», «Toraa n TonbLKO Torga» v ap.

AunB Cenyac nget goxab 1 OTKpbITa oopToYKa.
A vnu He B Cenvac nget goxab nnmn ooptoudka 3akpbiTa.
echmA,ToB Ecnun cenyac naget noxab, To PopToYKa OTKPbITA.

A torga n Tonbko  [loXab MaeT Torga M ToNbKO Toraa, Koraa oTKpbITa
Toraa, korgpa B doopTouKa.
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

Onepauusa HE (nHBepcus)

Ecnn BbickasbiBaHne A UCTUHHO, TO «He A» NTOXHO, U
HaobopoOT.

Take A, —A

A He A not A ([ackanb),
I'A (Cn)
0 1
Tabnuua
UCTUHHOCTU
1 0 onepaunu HE

Tabnuua NCTUHHOCTYU NTIOrMYecKoro BbipaXeHust X — 310
Tabnuua, raoe B NeBon YacTu 3anucbiBalOTCA BCe
BO3MOXHbI€ KOMOMHaUMN 3HaYEHUIN UCXOOHbIX OaHHbIX,

a B NpaBOn — 3Ha4YeHMe BblpaXXeHnsa X ana Kaxgou
KOMOMHaUunN.
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

Onepauusa U

Bbicka3biBaHue «A v B» UCTUHHO Toroa vt TonbKo TOraa,
korga A u B UCTMHHBI 0gHOBPEMEHHO.

A /(1 é AnB
5 /CJ

220B
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 10

Onepauunsa U (normuyeckoe yMHOXeHMe, KOHLIOHKLNA)

Tawke: A-B, A A B,
B A and B (INackanb),
A && B (Cn)

A A

B n
0 0 0
0 1 0
1 0 0
1 1 1

W N -~ O

AA
Il '] B
KOHBIOHKUMSA — OT NnaT. conjunctio — coeanHeHne
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 11

Onepauunsa UJITN (nornueckoe cnoxenne, an3uoHKLMS)

BbickasbiBaHue «A unu B» UCTUHHO TOraa, koraa
ncTmHHo A vnun B, nnu oba BmecTe.

\’/ A vnu B

Al L

S

220B
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 12

Onepauunsa UJITN (nornueckoe cnoxenne, an3uoHKLMS)

Takke: A+B, A V B,

A or B (Ilackanb),
A nnn B A|l'B (Cw)
0

A
0
0
1
1

-~ O —=~10W

1
1
1

AN3BIOHKUUA — OT Nar. disjunctio — pasbeanHeHune
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 13

3agaun

B mabrnuue npusedeHbl 3arpochkl K oUCKOBOMY CEPBEPY.
Pacrionoxume HoMepa 3aripocos 8 rnopsioke eo3pacmaHus
Koriuyecmea cmpaHuu, Komopble Hauoem rMoucKosblU
cepsep o Kaxxoomy 3arnpocy. s o06o03Ha4yeHuUs rioaudeckou
onepauuu «JIN» e 3arnpoce ucriornb3yemcsi cumeorsi |, a ors
sioeuyeckou onepayuu «» — &.

1) npuHTepbl & CKaHepbl & Npoaaxa

2) npuHTepbl & Npoaaxa

3) npuHTepbI | npogaxa

4) npuHTepbI | cKaHepbl | npoaaxa

1234
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 14

Onepauusa «ucknrovarowiee UIN»

Bbicka3biBaHue «A © B» NCTUHHO TOraa, koroa UCTUHHO A
unn B, Ho He 06a odHoepemeHHO (TO ecTb A # B).

«Jlubo naH, nubo nponar».

Takxe:
AeB A xor B ([lackanb),
0 A* B (Cn)

1 apugmMeTnyeckoe

crioxeHue, 1+1=2

1
0

OCTaTOK

A
0
0
1
1

-~ OO0 W

cnoxeHue no mogyn 2: AeB =(A+B)mod 2
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

CBouncTtBa onepaumm «ucknrovarowee UIN»

Ae0= A AoA= 0

Ael1= A (AeB)eB= ?
"A®B=A-B+AB

A | B|AB|AB|A-B+A-B/A®B

0 0 0 0 0 0

0 1 0 1 1 1

1 0 1 0 1 1

1 1 0 0 0 0
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

Umnnukauua («ecnu ..., TO ...»)

BbickasbiBaHe «A — B» UCTUHHO, eciin He
NCKIIoYeHo, YTo U3 A cnepyert B.

A — «PaboTHuKK xopoluo paboTtaeTt».
B — «Y paboTHuKa xopoluasa 3apnnaran.

A B A - B

0 0 1

0 1 1 {A—)B:K+BJ
1 0 0

1 1 1
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

UMnnukauus («ecnu ..., 10 ...»)

«Ecnu Bacsa unget rynartb, To Mawa cmaut goma.
A — «Bacsa voet rynartb».

B — «Mawa cnaut goman. i AlB |A- B‘
A B 1 [ 0 O 1

[ —P= } ol1] 1
A ecnu Bacsa He naet 1 0 0
rynsatb? 1 1 1

Malua MOXET MOUTU rynaThb
(B=0), a moxeT 1 He nouTu (B=1)!
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

OKBUBAaNIeHTHOCTb («TOrga v TONbKO TOrAa, ...»)

Bbicka3biBaHne «A < B» UCTUHHO TOraa v TONbKO
Toraa, korga A n B paBHblI.

A B | A

B

0 0 1
0 1 0
1 0 0
1 1 1

AoB-A®B=-A-B+A-B
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 19

ba3oBbin Habop onepauun

C nomouwbto onepauuin A, UJITIN n HE moxxHo
peann3oBaTth o0y NTOrMYECKyo onepauutio.

4 N
ECIC
6a3oBbI Habop

N ORepauwil /

CKONbKO BCEero CyLiecTBYyeT Norm4yeckmx onepaumm
C ABYMSl NepeMeHHbIMU?

© K.KO. lNonskos, E.A. EpémuH, 2013 http.//kpolyakov.spb.ru



Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

LUTpux leddepa, «<U-HE»

AIB=AB | A | B | AIB
0 0 1
0 1 1
1 0 1
1 1 0

ba3zoBble onepauun 4yepes «N-HE»:
A=A|A A-B=(A[B)|(A[B)

A+B=(A|A)|(B|B) O e« nocecars?
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

Ctpenka lNupca, «AJIN-HE»

AlB=A+B

ba3soBble onepauunmn Yyepes «UJ

0 CamocTodaTenbHo...
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 22

Popmanusauus

[Tpnbop MMeET Tpu gaTymkKa u MoXeT paboTaTtb, ecnu aBa u3
HMUX ncnpaeHbl. 3anucaTb B BUAE OPMYIbl CUTYyaLUmIo
«aBapusy.

A — «[datynk Ne 1 HencnpaBeH».

B — «datynk Ne 2 HeucnpaseH dopmanuzaums — 310
C — «daTtuunk Ne 3 HeucnpaseH».| nepexon K 3arnucu Ha
ABapuiHbIN CUrHan: opmarnbHOM sA3bike!

X — «HeucnpaBHbI OBa gaTtyMKkay.
X — «HeucnpaBHbl gatynku Ne 1 u Ne 2» nnu
«HeuncnpasHbl gatynkn Ne 1 n Ne 3» nnu

«HewucnpaeHbl gatdnkn Ne 2 n Ne 3».
norndyeckas

X=A-B+A.-C+B-C bopmyna
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

BbluncrneHue nornyecknx BbipaxeHnmn

1 4 2 5 3

X=A-B+A.C+B-C |

NMopsaaoK BbIMUCTIEHUMN:
*CKODOKMU

HE

3%

I, ncknovarowee I
UMMNNMKaLma
*3KBMBAaNEHTHOCTb
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 24

CocTaBneHue Tabnmu NCTUHHOCTU

 X=A-B+A.B+B
A-B B

X

0
1
2

A
0
0
1
1

B
0
1
0
1

B
1
0 |
1
0

-1 OO0 | 0O

3

Ilornyeckme BblpaXxeHUs MOryT ObITb:
* TOXXAECTBEHHO UCTUHHbIMM (Bcerda 1, TaBTOSOrMMA)
* TOXAECTBEHHO NOXHbIMM (Bcerga 0, npoTuBopeyne)
* BbIYUCNTUMbIMMU (3aBUCAT OT UCXOOHbIX OaHHbIX)
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

CocTaBneHue Tabnmu NCTUHHOCTU

X=A-B+A.-C+B-C |

A B|C|AB | AC BC| X
O] O 0 0 0 0 0 0
171 0 0 1 0 0 0 0
21 0 1 0 0 0 0 0
31 0 1 1 0 0 1 1
4 | - 0 0 0 0 0 0
5 0 1 0 1 0 ’
6 1 0 1 0 0
7 1 1 1 1 1
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

3apgayu (tabnmua UCTUHHOCTH)

Cumeornom F 0603Ha4eHO 00HO U3
YKa3aHHbIX HUXe JT0O2UYECKUX 8blpaxKeHul
om mpex apaymeHmos: X, Y, Z. [aH
paameHmM mabruybl ucmuHHoCcMuU
ebipaxxeHus F. Kakoe sbipaxkeHue
coomeemcmeayem F?

1) aX A-Y A-Z 1) XY -Z
2) XAYAZ 2) X-Y-Z
3) XVyVz 3) X+Y+Z
4) =XV oYV -z 4) X+Y+Z

YnpouweéeHHbIn cnocod noaodopa:
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

3apgayu (tabnmua UCTUHHOCTH)

YnpouweHHbIn cnocod noaodopa:
1)oanH Hynb = onepauna «JTN»
2)nonyyntb 0, npumeHus «HE» K

craraemMbIM:

X+Y+Z=0
1 1 1

1) opmHa eguHuua = onepauns «N»
2) nonyuntb 1, npumeHus «HE» K
COMHOXUTESAM:

X-Y-Z=1
010
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00|01
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X|\Y|Z|F
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§ 20. Quarpammbl
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

Ouarpammbl BeHHa (Kpyru 9unepa)
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 30

Ounarpamma c TpemMs nepeMeHHbIMU

\Y} ory quy

1=M-X-H 5=M-X-H
A 2-M-X-H 6=M-X-H
1 6@“ 3=M-X-H 7=M-XH
4=M-X-H 8=M-X-H
Hago
3+4=M-X-H+M-X-H 3+4=X-H

0 Jlornyeckme BbipaxeHUa MOXHO ynpouiaThb!
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

3agaun

Vi3geecmHO Kornu4ecmeo calumos, KOmopbkix Haxooum
MOUCKO8bIU cepesep o criedyrowumM 3arnpocam :

3arnpoc Konnudecmeo caumos
o2ypubl 100
MOMUOOPbI 200
o2ypubl & NMOMuUOOpPsbI 50

Ckornbko caumoeg bydem HauOeHO 110 3aripocy
or'yplsl | IOMMIOOPSHI
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 32

3apaum
A B
NA|B -
50
OT'ypPLIEl & IIOMMIOOPEI
A B
= + —
pJAMB p%A Ah? pJA&B
Oorypusl | NOMMIOPEH! OT'yPLIEI IIOMU O OPH!

250 100 200
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 33

3agaun

Vi3geecmHO Kornu4ecmeo calumos, KOmopbkix Haxooum
MOUCKO8bIU cepesep o criedyrowumM 3arnpocam :

Konuyecmeo
3anpoc .
caumoe
LuHamo & PybuH 320
Cnapmak & PybuH 280
(LduHamo | Cnnapmak) & PybuH 430

Ckornbko caumoeg bydem HauOeHO 110 3aripocy
InnamMo & Cnaprak & Py6bmH

0 ObLee ycnosue ¢ & MOXXHO OTOpOCUTD !
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

3agaun

Vi3geecmHO Kornu4ecmeo calumos, KOmopbkix Haxooum
MOUCKO8bIU cepesep o criedyrowumM 3arnpocam :

Konuyecmeo
3anpoc .
caumoe
IluHamo 320
Cnapmak 280
Luramo [ Cnnapmak 430

Ckornbko caumoeg bydem HauOeHO 110 3aripocy
IdnHaMo & CnapTak

Omeem: 320 + 280—-430= 170
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 35

3agaun

TIuHamo Cnapmak

Cnaprak & Py6bmu
=2 + 3 = 280

OuuHaMo & Py6bun
=1 + 2 = 320

(Ouuamo | Cnaprak) & Py6bmunH
=1+ 2 + 3 = 430

InnamMo & Cnaprak & Py6bmuH
= 2
= (320 + 280) - 430 = 170

© K.KO. lNonskos, E.A. EpémuH, 2013 http.//kpolyakov.spb.ru



Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 36

3agaun

Hekomopsbiu ceameHm cemu VMIHmepHem cocmoum u3 1000
caumos. [louckosbilu cepeep 8 aBMOMamu4eCKoOM pPexume
cocmaeus mabrnuuy Krrdyesbix ¢rio8 O/l calmog 3moao
ceameHma. Bom ee cppazameHm:

Konuyecmeo calimos, 015151 Komopbix

Knrouyeegoe cioeo
JaHHoOe CJ1080 siesiIiemcs KJ/1ro4eebIM

CKaHep 200
rnpuHmep 250
MOHUMOP 450

Ckornbko caumoeg bydem HauOeHO 110 3aripocy
(npuaTEePp | CkKaHep) & MOHMTOP
ecriu rno mpem criedyrwum 3arpocam HauOeHo:
npunrep | ckanep -— 450 caumos,
npuurep & mouumrop — 40 caumos
ckaHep & MoHmTOp — 50 caumos.
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 37

3agaun

(npuuTep | ckaHep) & MOHMTOP = ?

A (ckaHep) B (mpuHmep) 450 npurHTEep | CKaHep .

NA|B = NA+ NB B NA&B

cxkanHep (200 npunTep 250

cKkaHep rpurmep
npmuHTep & MOHMTOP = 40
a % ckaHep & MoHuTop = 50
MOHUMOP 40 + 50 = 90
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

CnoXxHas 3apgava

Huke npuBegeHbl 3anpockl U KONMYECTBO CTPaHWL,, KOTOpPble HaLles
MOVCKOBBIN cepBep Mo 3TUM 3anpocam B HEKOTOPOM CEerMeHTe

NHTepHeTa:
MeB030M 500
KpOMaHBOHeIL], 600
HeaHJepTaner 700
MesB030M | KpOMaHBOHEI] 800
MesB0B0M | HeaHzepTaner, 1000

HeaHnepTanel & (Mesosom | kpoMmaHboHer) 200

CKonbKo cTpaHuu ByaeTt HangeHo no 3anpocy
KpOMaHBOHelL, & (MeB0B0M | HeaHgepTalel,)
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§ 21. YnpolweHune norm4eckux
BblpaXXeHUWU
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

3aKOHbI anredpbl JIOrMKu

40

Ha3BaHue ana U ana UJA
[IBOMHOTO OTPULAHNS A=A
MICKITHOYEHUS TPETLETO A-A=0 AL A=1
onepaum o A-0=0, A1=A |A+0=A, A+1=1
NOBTOpEHUS A-A=A A+A=A
MONOLLEHMs A-(A+B)=A A+A-B=A
NepemMecTUTENbHbII A-B=B-A A+B=B+A

coyeTaTenbHbIN

A-(B-C)=(A-B)-C

A+B+C)=(A+B)+C

pacnpegenutenbHbIn

A+B-C=(A+B)-(A+C)

A-B+C)=A-B+A-C

3aKkoHbl e MopraHa

A-B=A+B

A+B=A-B
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

YnpoLlieHune nnorm4eckux BbipaxeHuUmn

LLar 1. 3ameHnTb onepaymm @—« Ha UX BblpaXKeHUs
yepes U, UJIN n HE:

A®PB=A-B+A-B
A->B=A+B

Llar 2. PaCKpbnAb\ Mﬁegcvﬁo%'lbﬁﬁtléélgamemﬁ no

dopmynam ae MopraHa:

Lar 3. anorPe:;;l% iaebﬁ'bﬁ'»ormﬁl,‘"yll??pﬁLfa'TBBblpameHme,

CTapadCb NPpUMEHATb 3aKOH UCKITIOHEHUA TPETLETO.
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

YnpoLlieHune nnorm4eckux BbipaxeHuUmn

Q=M-X-H+M-X-H=M+M)-X-H=X-H

X=(B —>A)-(A+B)-(A > C) pACKPLIH —
=(B+A)-(A+B)-(A+C)
=(B+A)-A-B-(A+C)

(B - K+A A)-B-(A+C)

dopmyna ge MopraHa

pacnpegennTernbHbIn

UCKJTIOMEHUNA TPETbEIO

=B-A-B-(A+C)
_B.A. (A n C) NOBTOPEHUS
_ § . K NOrMoWeHNs
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

3apayu (ynpolieHue)

Kakoe rnoeuyeckoe eéblpa)>keHue pPasHOCUJIbHO 8blpa)>XeHUuro
A /\ - (—B V C) ?

1) —lAv—le—lC 1) A—I—_BiC
2) AA-BA-C 2) A-B-C
3) AABA-C 3) A-B-C
4) AA-BAC 4y A-B-C
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 44

Jlornyeckune ypaBHeHuUA

[ A-B+A-B-C=1 J At B0, Ot

A-B=1 Unu A-B-C=1

9 Bcero 3 peweHus!

[K.L+M.L-N+K.L-M=1}

A=0, B=1, C — noboe
2 peweHus: (0, 1, 0), (0, 1, 1)

K=1, L=1, M=1, L=1, N=1, K=1, L=1, M=0,
M wu N — nobbie K — noboe N — nrob6oe
4 pelueHunsd 2 peLueHund 2 pelueHund

L-(K+M-N)=" 9 Bcero 5 pelwieHun!
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§ 22. CuHTEe3 norn4yeckux
BbIpa)XXeHUN
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

CuHTE3 Norm4eckmnx BblpakeHUmn

AlB| X LLar 1. OTMeTnTb CTPOKK B
_ Tabnuue, rne X = 1.
0| 0| 1°|A-B wWar 2. Ona kaxagoi ns Hux
0/1!| 1°/A-B 3anucaTb formyeckoe
Bblpa)XXeHne, KOTopoe UCTUHHO
1 0 0 TONMBLKO AN 3TOUN CTPOKMW.
1| 1 1¢| A-B War 3. CrioXutb 3T BblpaXXeHus u

YNPOCTUTb Pe3yrnbTar.

pacnpegenuTenbHbIn

X=A-B+A-B+A-B=A-(B+B)+AB
-A+A-B =(A+A)-(A+B)=A+B

NCKNIOYEHUS . NCKNIOYEHNS
TPETBErO pacnpenenuTenbHbI TPETHEro
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

CuHTe3 norn4yeckux BbipaxeHuu (2 cnocoob)

Al Bl X LlLar 1. OTMeTuThL CTPOKU B

Tabnuue, rae X = 0.

1 Lar 2. [1na kaxxgon n3a HMX

1 3anucaTtb Jiornyeckoe

— BblpaXeHne, KoTopoe UCTUHHO

' TONMBLKO AN 3TOUN CTPOKMW.

1 LLlar 3. CnoXxnTtb 9TK BbipaXeHns u
YNPOCTUTb Pe3ysnibTaT, KOTOPbIN
paBeH X.

LLar 4. Coenatb MHBEpPCULO.

- O -0
o
[
>
vy

X=A-B = X=A-B=A+B

9 Korga yoobHee npMmMeHATb 2-0U CNoco6?

© K.KO. lNonskos, E.A. EpémuH, 2013 http.//kpolyakov.spb.ru

47



Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 48

CuHTe3 norn4yeckux BbipaxxeHuu (3 cnocooO)

Al Bl X LlLar 1. OTMeTuThL CTPOKU B
Tabnuue, rae X = 0.

0| 0| O A+B ar 2. Ons kaxooit ns Hux
0l 11 1 3anuncaTb NOrM4eckoe
—_ BbIpa)KEHUE, KOTOPOE INOXKHO
110 0 A+B TONbKO AJ1S1 3TOW CTPOKW.
1 1 1 LLUar 3. lNepeMHOXUTL 9TU
BbIpaXXEHWS 1 YIPOCTUTD
pesynbTar.

X=(A+B)-(A+B) =A-A+B-A+A-B+B-B
=B-(A+A)+B =B
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

CuHTE3 Norm4eckmnx BblpakeHUmn

A/ B|IC| X
000 0
00| 1 0
0(1]0 o
01 ] 1 °
1100, 0
O 1| 1e
110 0
111 1e

> > > >
D ® o o
OO0

>
|
5

A-B-C

X=A-B-C+A-B-C
+A-B-C+A-B-C
+A-B-C+A-B-C
=A-B-(C+C)
+A-B-(C+C)
+A-C-(B+B)
=A-B+A-B+A-C
=A-(B+B)+A-C
~A+A-C

~(A+A)-(A+C)=A+C]
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

CuHTe3 norn4yeckux BbipaxeHuu (2 cnocoob)

AIB|C| X X=A-B-C+A-B-C
0/0|0] - =A-C-(B+B)
0|0 |1 ~A.C
8 1 (1) X=A-C=A+C
1/ 0|/0| 0¢/A-B-C

01| 1

1]/0| 0«/A-B-C

1 1 1 3- cnocob —

CaMOCTOATEJIbHO.
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§ 23. NpeankaTbl U KBaHTOPbI
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 52

[MpeaukaThbl

lNMpeaukart (nornyeckas PyHKUNS) — 3TO YTBEPXKOEHME,
codeprkallee nepemMeHHbIe.

NMpeoukaT-cCBOUCTBO — OT O4HOMN NEPEMEHHOMN:

P(N) = «B ropoge N xusyT bonee 2 MJIH YenoBeEK»
P(Mocksa) = 1
P(Akytck) =0
[TpocToe(X) = «xX — NPOCTOE YMUCIION
CnunT(X) = «X BCcerga cnuT Ha ypoke»

lNMpeankaT-oTHOLWEHUE — OT HECKOJTbKUX MEepPEeMEHHbIX:
bonblie(x, y) = «x > y»
KUBET(X, V) = «X XUBET B ropoae )»

NiobunT(x, y) = «x nobut y»
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 53

[lpeankaTbl U KBaHTOPbI
[MpegukaTbl 3agal0T MHOXKeCTBaA:

P(x) = (x> 0)

P(x,y)=(x+y=1)
Mpeaunkatsl, KOTOPble BCeraa UCTUHHbI:
P(x)=(x*>0) Ans Bcex BELLECTBEHHbIX Y1Cen

«[na noboro gonyctnmoro x yreepxgeHue P(x)
NCTUHHOY:

(aHTOp {Vx P( x)}

KBaHTOp — 3HaK, 0003Ha4arLWunn KOrmm4ecTBoO.

BblCKa3blBaHUeE

YV = A (all-Bce) T = (exists—cywecrsyer)

© K.KO. lNonskos, E.A. EpémuH, 2013 http.//kpolyakov.spb.ru



Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

KBaHTOpbI

Kakon KBaHTOpP MCNoSib30oBaTh?
« ... WIOpsi COneHbler.

« ... HOLUKU cepbley.
« ... ducna d4eTHbiey.
« ... \PKYHU — PbIObI».
« ... FPSAMOYronbHUKN — KBaapaTbl».
« ... BagpaTbl — NPAMOYTrofIbHUKNY .

VICTUHHO N BbICKa3biBaHNE?
Vo PGerpP e =(>0)-
v Ax P(x) npn P(x)=(x>0)
V' Vx P(x) npu P(x)=(x* = 0)
v Ix P(x) npn P(x)=(x* =0)

© K.KO. lNonskos, E.A. EpémuH, 2013 http.//kpolyakov.spb.ru

54



Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 55

KBaHTOpbI

[NaHo:

A = «Bce ntoan cmepTHbI» = 1.
B = «CokpaT — YenoBsek» = 1.
[Noka3aTb:

C = «Cokpat cmepTeH» = 1.
[loka3aTenbCTBO: [

A
0
0
1
1

= ||~ 10O0 |0

_\O_\_\l

P(x) = «x — yenoBek» Q(X) = «X — cMepTeH»
A=1. Vx(P(x)— Q(x))

npu «x =Cokpat»  P(Cokpat) — Q( Cokpar) =1
B=1: P(Cokpar)=1 —

no ceovcteam umnnukauum — Q(Cokpar ) =1
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 56

HecKonbKO KBaAaHTOPOB
KBaHTOp cBA3bIBaeT O4HY NepeMeHHY!o:

Vx P(x, y) — npegukaT oT nepemeHHon y
dy P(x, y) — npegukaT oT nepemeHHom x
[lBa KBaHTOpa CBA3bIBAOT [ABE NepPeMeHHbIX:

Vx 3y P(x, y) — BbickasbiBaHme «aAns nwoboro x
cywiecTByerT y, npu kotopom P(x,y)=1»

dx Vy P(x, y) — BbickasblBaHWe «CyLLECTBYET X, TaKo
4yTO Npu nrodom y sBepHo P(x,y)=1»

CpaBHI/ITe ABa rnocrsiegHnx BbiCKa3blBaHUA MPN.

P(x,y)=(x+y=0)  P(x,y)=(x-y=0)
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

OTpuuaHue

HE «pna noboro x BbinonHaetrca P(X)» <
«CYLWECTBYET X, MPWN KOTOPOM He BblnosiHaeTcs P(X)»

Vx P(x)=3x %

HE «cyuwiecTtByeT X, npmn KOTOPOM BbINosSiHAeTca P(X)» <
«4na noboro x He BbinosiHaeTca P(X)»

JIx P(x)=Vx %
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§ 24. Jllornyeckune anemMeHTbI
KOMNbIOTEpa
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

Jlornyeckue anemMmeHTbl KOMNbIOTEpPA

3HAa4Y0K NHBEPCNA

A A
A A —>& A —1 |aA:B
—» O—> B — B —
—> —>
HE " Unu
A A
—~ & |AB — 1 | A'B
B O—p B O—p
—> —>
U-HE WUNU-HE

© K.KO. lNonskos, E.A. EpémuH, 2013 http.//kpolyakov.spb.ru

59



Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

Jlornyeckue anemMmeHTbl KOMNbIOTEpPA

JTtoboe nornvyeckoe BbipaXXeHne MOXXHO peann3oBaTb Ha
anemeHtax N-HE nnn UJTN-HE.

HE: A=A+A=A-A U AB=

Ara

T

© K.KO. lNonskos, E.A. EpémuH, 2013 http.//kpolyakov.spb.ru
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

CocTaBrneHue cxem

61

nocrieaHsas onepauus - U1

[X=K-5+A-B-6}

A
A—sl g AB
4»

é» & A-B

jB 1(3'&

c Gy
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

Tpurrep (aHrn. trigger — 3awernka)

62

Tpurrep — 9T0 NorMyeckast cxema, cnocobHas XpaHuUTb

1 6uT nHpopmaumm (1 nnmn 0). CtponTcs Ha 2-X
anemeHtax UIIN-HE nnun Ha 2-x anemeHTax U-HE.

Set, ycTaHOBKa BCNoMoraTtesibHbIN
S BbIX0[, |
00 Q 6 XpaHeHue
obpaTHble CBA3U 0! 1 0 1 c6poc
Q 1101 | QO | ycraHoBka1
>
R BbIX0[, —

reset, cbpoc
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

Tpurrep — Tabnuua NCTUHHOCTU

S—C")m Q10 Q  |S|R|Q| Q| pexuw
s 0[a o
obparrsie cnan | )| 1 | 0 | 1 c6poc
@ } 1 Q> 110 | 1 (O | ycraHoBka 1
R_O> 1111 0| O BEELEIET
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

[Mlonycymmatop

MonycymmaTtop — 370 fiormyeckast cxema, crnocobHas
cKknagblBaTb ABa 0AHOPAa3psHbIX ABOUYHbIX YMcna.

A S cymma A B| P S
—» 2 >
B P nepeHoc 0 0 0 0
—> > 0 1 0 1
P=-A-B 1 0 0 1
S=A®B=A-B+A-B T 0
= ]B:&AE S—A-B+A-B
— . -|- .
.__>]_> & |A-B™
1 > Cxema Ha 4-x
o : & A-B f anemMeHTax?
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

CymmaTtop

CymMmmaTop — 370 Jiormyeckasi cxema, crocobHas
cKnagblBaTb ABa OAHOPAa3psaAHbIX ABOMYHbIX Yncna C
nepeHocoM 13 NpeablayLLlero paspsaia.

A|B|C| P S

A 0 0| O 0 0

=" X | Scymma 001/ 0 1
nepeHoc ? P nepeHoc 0 1 0 0 1
—> —> 0 1 1 1 0

1 0| O 0 1

1 0 1 1 0

1 1 0 1 0

1 1 1 1 1
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 66

MHoropaspsgHbiu cymmaTop

9TO norn4yeckas cxema, cnocobHas cknagbiBaTb ABa
N-pa3pAaAHbliX ABOUYHbIX YACTIA.

A — a'n-l a'n-2 M a'0
_I_
— bn—l bn—2 M b0
C :@cn 1 cn—2 M cO
nepeHoc
Cy C Ch
a 1 a.
Ao [y | F‘ 3 | b—L 3
bO 1, —n-},
— p
0 —» D, > _P: . P nepeHoc
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§ 25. Jlornyeckue 3agaun
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 68

MeToa paccyxaeHumn

3apava 1. MuHucTpbl MHOCTpaHHbIX gen Poccun, CLUA n Kntas obcyaunu 3a
3aKpbITbIMW ABEPSIMU MPOEKTbI AOroBopa, NPeacTaBrieHHbIE KaXa0W U3 CTpaH.
OTBe4vas 3aTeM Ha BOMPOC XYpPHANUCToB: «4en MMEHHO NPOEKT BbIn
NPUHAT?», MUHUCTPbLI 4arnn Takme OTBEThI:

Poccus — «llpoekT He Haw (1), npoekT He CLUA (2)»;
CWLA — «IlpoekT He Poccuu (1), npoekt Kutas (2)»;
Kutam — «[llpoekT He Haw (1), npoekT Poccum (2)».

OavH n3 HMx oba pasa roBopun rnpaeay; BTopon — oba pasa roBopus
Henpasay, TPeTUN OOWH pa3 ckasan npasdy, a Apyron pas3 — Henpasay. KTo
YTO ckasan?

npoekt CLUA (?) npoekt Kutas (?) npoekt Poccum (?)
(1) | (2) (1) | (2) (1) | (2)

Poccus +x— Poccus +x+ Poccusa | — | +
CLWA | 7= CLWA + |+ CLWA - | -
Kutan Kutan Kutan + | +
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

TabnunyHbIK MeTOoA

3apava 2. [Jouepen Bacunuma JloxaHknHa 3oByT Hawa, AHduca m Jlapuca. Y
HUX pa3Hble Npodeccnn N OHU XUBYT B pa3HbIX ropodax: ogHa B PocTose,

BTOpasa — B [Napwxke n Tpetba — B Mockse. N13BeCTHO, 4TO
 [lawa xuBeT He B Napwuxe, a Jlapuca — He B PocToBe,
* Napwxap@ika — He akTpuca,
* B PocT0Be fKnBET nesuua,

* MHOro BapuaHTOB.
* EcTb TOYHbIE OAHHbIE.

I'Iap%x / PocToB CK \‘ eBunua | banepuHa | AkTpuca
0o/ 1 Vo N\ 1 0 0
Y 0,/ | 0 Achmca\\;@\\i1 0
0 0 1 Napuca 0 0 1

ObITb TONbKO oAHa eauHuual

B KaXkgon cTpoke U B KaXXK40M CTONOL,e MOXeT
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

Ucnonb3oBaHue anredpbl NIOrMku

3agava 3. Cneayowme aBa BbiCKa3blBAHUS UCTUHHBI:
1. HeBepHO, 4TO ecnun kopabsb A Bbilwen B Mope, To Kopabrb C — HeT.

2. B mope Bbiwen kopabnb B unu kopabnb C, HO He oba BMecTe.
OnpenenuTb, Kakne Kopabnu BbILWLSIN B MOpE.

70

PeweHune: B
.. ecrnu kopabnb A BblLlen B Mope, TO Kopabnb C — HeT. A—>C=1
1. HeBepHo, 4TO ecnu kopabnb A Bbiles B — —
Mope, To kopabnb C — HeT. A—>C=0 [A—>C:1}
2. B mope en kopabns B opabnb C, HO He 0b6a _
BMIV;CTe.BbILLI nK nb B nnu k nb C, HO H [ BOC =1 }
(A—>6)( C)= (K+6)-(B.6+§.C)=1
A-C-(B-C+B-C)=1
A-C-B=1 | A=1, B=0, C=1 |
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

Ucnonb3oBaHue anredpbl NIOrMku

3apayva 4. Korga crniomancsa KoMnbloTep, ero Xo3sauH ckasan «lamaTts He morna

BbINTU U3 CTPOSI». Ero cbiH NpeanonoXu, YTo cropen npoueccop, a BUH4YecTep
ncnpaseH. MacTtep no peMoHTy ckasar, 4ToO C NpoLEecCOopOoM BCe B nNopsigke, a
namsaTb HencnpasHa. B pe3ynsrarte okasanoch, YTO ABOE U3 HMUX CKa3asrim Bce
BEPHO, a TPETUN — BCE HEBEPHO. HTO XXe cnomanocb?

PeweHue:

"

A — HevcnpaBeH npoueccop, B — namsatb, C — BUHYecCTep
xossm: B=0, B =1 co: A-C =1 mactep: A-B =1
Ecnu own6es xozsmn: X, = B -A-W B =1

Ecnu own6ea CbiH: X, = §-A-§<&-B =1 /ﬁ

Ecnu owumnbcecs macrtep: X3 =§-A-6 K B=1 B=0
X,=B-A-C-(A+B)=1 C-0
X,=B-A-C=1 I
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 72

Ucnonb3oBaHue anredpbl NIOrMku

3aaava 5. Ha sonpoc «KTo 13 TBOMX YHEHUKOB U3yyan Normky?»
yuauTenb oTBeTUn. «Ecnu noruky naydan AHgpen, To usydan u bopuc.
OpHako HeBepHO, YTO ecnun usydan CemeH, To nsyvan u bopuc». Kto xe
nayyarn Jfiormky?

PeweHune: A - noruky nsyyan Aiapein, B — Bopuc, C — CemeH

«Ecnu norunky naydan AHgpen,
TO u3ydan n bopucy.

A—->B=1

«HeBepHo, 4TO ecnn n3yyan _ _
CemeH, To u3y4an n bopuc». C—>B=0 C—>B=1

Tcnocob: (A B).(C—>B)=1 ﬁ
(A_+B)-(C+l3):1 B-0
(A+m-C-B=1 C=1
— —
A-C-B=1
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

Ucnonb3oBaHue anredpbl NIOrMku

3aaava 5. Ha sonpoc «KTo 13 TBOMX YHEHUKOB U3yyan Normky?»

yuauTenb oTBeTUn. «Ecnu noruky naydan AHgpen, To usydan u bopuc.

OpHako HeBepHO, YTO ecnun usydan CemeH, To nsyvan u bopuc». Kto xe
nayyarn Jfiormky?

73

PeweHune: A - noruky nsyyan Aiapein, B — Bopuc, C — CemeH

«HeBepHO, YTO ecnu nay4van «Ecnu noruky naydan Angpen,
CemeH, To usyyan n bopucy. TO u3yyan u bopuc».
2 cnocob: C—>B=0 A—->B=1
)
C|B|C—B A|B|A>B A=0
0| o] 1 (ool 1 1] |B=0
0| 1 1 0| 1 1
C=1
110 0 ] 110 0 —
11 1 1 11 1 1
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

Ucnonb3oBaHue anredpbl NIOrMku

3apaua 6. Cya npuUCsKHbIX NpULLEN K TAKUM BbIBOAAM:

e ecn ACbKMH HE BUHOBEH Unn bacbknH BUHOBEH, TO BUHOBEH
CeHbKUH

e ecni ACbKMH He BUHOBEH, TO CeHbKMH HEe BUHOBEH

BuHOBEH N ACbKUH?

PeweHue: A - BuHoBeH AcbkuH, B — BacbknH, C — CeHbKUH

«Ecnn ACbKMH HE BUHOBEH unn bacbkuH
BMHOBEH, TO BUHOBEH CEHbKUHY.

(A+B)—> C=1

«Ecnn ACbKMH HE BUHOBEH, TO
CeHbKNH He BUHOBEHY.

(A+B)>C)-(A—>C)=1
(A+B)+C)-(A+C)=1

(A-B+C)- (A+C) 1 ACbKWUH
_’ C-CX1 — BMHOBEH
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

Ucnonb3oBaHue anredpbl NIOrMku

3apava 66. Cyqg npucsKHbIX NPULLEN K TAKUM BbIBOJAM:

e ecn ACbKUH He BMHOBEH Ui bacbknH BUHOBEH, TO BUHOBEH
CeHbKUH

e ecn ACbKUH He BMHOBEH, TO CeHbKUH HEe BUHOBEH

BuHoBeH nu bacbknH?

PeweHue: A - BuHoBeH AcbkuH, B — BacbknH, C — CeHbKUH

(A-B+C)-(A+C)=1 _ He nonyuunnu
B=0 —> A=1 NPOTUBOPEYMS:

BO3MOXHO, YTO U

BUHOBEH

(A-B+C)-(A+C)=1

24 —»C-A=1
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

Ucnonb3oBaHue anredpbl NIOrMku

3apayva 6B. Cya npUCsKHbIX NPULLEN K TAKUM BbIBOJAM:

e ecn ACbKMH HE BUHOBEH Unn bacbknH BUHOBEH, TO BUHOBEH
CeHbKUH

e ecni ACbKMH He BUHOBEH, TO CeHbKMH HEe BUHOBEH

BuHoBeH nu CeHbKUH?

PeweHue: A - BuHoBeH AcbkuH, B — BacbknH, C — CeHbKUH

(A-B +C)- (A+C) 1

He nony4dunu
_> A-B =1 NMPOTUBOPEYUS:

BO3MOXHO, 4YTO U

(A‘§+C)'(A+6)=1 > A=1 BUHOBEH

C=1
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

3agaum EIN9

Lna kako20 u3 yKka3laHHbIX 3Ha4eHuU X UCMUHHO

gbicKkasbigaHUe 1 ((X>2)—(X>3))7?
1)1 2)2 3)3 4)4 (X>2)—(X>3)

X>2)->(X>3)=1 = (X>2)—>(X>3)=0
X>2
X<3

Ykaxume, Kakoe /102U4eCKOe 8blpa)XkeHue pasHOCUIbHO
ebipaxeHuto A A - (=B V C).

}:> X=3

1) -AV-BYVY -C 1) A"‘g"‘g
2) Av—le—lC — 2) A-I—BiC
3) AABAC A-(B+C) |3 AB-C
4y AA-BAC 4) A-B-C
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

3apaum EIN3 (2)

Kakoeo Haubornbwee ueroe 4ucro X, ripu Komopom
UCMUHHO 8bICKa3bleaHue
(50<XX) - (50> (X+1) - (X+1))

B uenbIx yucnax:
50<X* < [X|>8
50 > (X+1)° |X+1|<7 =

0. B=0
A=0 B=1 = Rmx=!
A=1 B=1
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

3apauu EIN3 (6)

[leped Havarnom TypHupa Yemsbipex 6onenbuwuxku
8bicKa3ariu criedyrowjue rnpeororioKeHUs ro rnosooy ceoux
KYyMUpPOS8:

A) Makc nobegut, bunn — BTopou;

B) bunn — Tpetun, HUK — nepBbLIN;

C) Makc — nocnegHuu, a nepBbIN — [XKOH.
Koz0a copesHoBaHUS 3aKOHYUIIUCh, OKa3asiocb, 4Ymo
KaxobIU u3 bornenbuwukos bbir ripad mosibko 8 0OHOM U3
C80UX Npo2Ho308. Kakoe Mmecmo Ha mypHupe 3aHsnu [>KoH,

Huk, burnn, Makc? (B omeeme A B C
rnpoberiog Mecma y4acmHuKo8 8 ThKOH 1
Huk 1
OTteeT: 3124 bunn | 2 3
Makc 1 4
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

3apauu EIN3 (7)

Ha o0Hou ynuue cmosim 8 psi0 4 0oMa, 8 KaxXOoM U3 HUX xusem
o o0HoMy 4Yeriogeky. Mix 3o8ym Bacunuu, CemeH, 'eHHaouu u
UNeaH. V3zeecmHO, Ymo 8ce OHU UMetom pa3Hble npogeccuu:
CKpurnady, cmorsisp, OXOMHUK U epad. MI3eecmHo, 4ymo

(1) Ctonsap xXnBeT npaBee OXOTHUKA.

(2) Bpau xxuBeT neBee OXOTHMKA.

(3) Ckpunay xuBeT € Kpato.

(4) Ckpunay xuBeT psiAOM C Bpa4oMm.

(5) CeMmeH He cKpunay u He XXUBET PAAOM CO CKpuna4om.

(6) UBaH XXnBeT pAAOM C OXOTHMUKOM.

(7) Bacunun xxuBeT npaBee Bpauya.

(8) Bacunum xuBet 4yepe3 nom ot MBaHa.
Onpedenume, KMo 20e xusem, U 3arnuwume HadalrbHble byKebl
UMEH XUJsbl08 8cex OOMOo8 crieea Haripaso. Hanpumep, ecriu bkl 8
domax xunu (cneea Harpaso) Kupunn, Onea, Megoouu u
[TagpHymuu, omeem 6b151 661 KOMIT.
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Jlo2uyeckue ocHo8bl Komrbtomepos, 10 Knacc 82

3agavda IMHLUTEenHa

YcnoBue: EcTb 5 fOMOB pa3Horo LBeTa, ctosdiwue B psag. B kaxxgom gome XXneet rno ogHoOMy
YesIoBEKY OTIMYHOW OT APYroro HauMoHanbHOCTU. Kaxabin xunew, nbeT TONbKO OAUH
ornpeneneHHbIn HanUToK, KYpUT onpeaerneHHyo MapKy CUrapeT 1 AepXUT XXNUBOTHOE.
HWKTO 13 NATM YenoBeK He MbeT OANHAKOBbLIE HAMNUTKN, HE KYPUT O4MHAKOBbIE CUrapeThbl U
HE OEPXUT OAUHAKOBbIX XXUBOTHbIX.

N3BecTHO, 4TO:

©X®NO O WN =

10.
1.
12,
13.
14,
15.

AHIMNYaHWH XNBET B KPAaCHOM JOME.

LLiBen aepxut cobaky.

[laT4aHWH NbEeT Yaun.

3erneHon OOM CTOUT criesa oT benoro.

XKuneu, 3eneHoro goma neet kodoe.

Uenosek, koTtopbin Kyput Pallmall, pepXxut ntuuy.

Kuneu cpeaoHero goma rnbeT MOJSIOKO.

Kuneu n3 xxentoro goma Kyput Dunhill.

HopBexeL, X1nBeT B NepBOM OME.

KypunbLmk Marlboro XUBeT OKOMO TOro, KTO AEP>KUT KOLLIKY.

UenoBek, KOTOPbLIN COAEPXUT Jfiolwab, XXUBET OKOSO TOro, KTo Kyput Dunhill.
KypunbLmnk Winfield neet nunso.

HopBexeL, XX1UBET OKOs10 rosiyboro goma.

Hewmeu kyput Rothmans.

KypunbLmk Marlboro XvBeT No cocefcTBy C YENOBEKOM, KOTOPbLIN MbET BOAY.

Bonpoc: Y koro XXuset pbida?
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Jloau4yeckue ocHos8bl Komribromepos, 10 Knacc

KoHen dpunbma

NMNOJNIAKOB KoHcTaHTUH KOpbeBUuvY
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[[BOY COLLU Ne 163, r. CaHkT-lleTepObypr
Kpolyakov@mail.ru

EPEMWH EBreHnn AnekcaHgpoBu
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UCTOYHMKKN nnnrocTpauum

1. ru.wikipedia.org
2. NAMCTpaunmn XyOoXHUKOB nsgartenoctea « buHom»

3. aBTOpCKMe matepuarbl
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