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IIpakTnueckas padora Ne 1

«YnpouieHue (popmMyJi JOrHKH ¢ OMOIILI0 PABHOCUJIbHBIX
npeodpazoBannii. CoctaB/jieHre TA0JAMI HCTUHHOCTH

Ieab paGoThl: H3YyYUTHh OCHOBBI aITeOpPbI JOTUKU
OOpa3oBaresbHBIE Pe3yJIbTATHI:

CTyneHT qoinKkeH

YMETh:

- (opMynIUpOBaTh 3a/layd JIOTMYECKOT'O XapakTepa W NPUMEHSTh CPEACTBa
MaTEMATUYECKOM JIOTUKH IS UX PEIICHHUS.

3HATh:

- OCHOBHBIE TIPUHIIUIIBI MATEMATUYECKOM JIOTUKH, TEOPUU MHOKECTB U TEOPUHU
aITOPUTMOB;

- (opMyeI aIreOphI BRICKA3bIBAaHUI;

- METOJIbl MUHUMH3AINH aire0pandecKux mpeoopa3oBaHUM.

Kpartkue TeopeTnyeckne 1 y4eOHO-MeTOAUYECCKHE MATEPHAJIbI 110 TeMe
NMPAKTHYECKOil PadoThI

AJire0pa JIOTUKH — 3TO pa3fed MaTeMaTUKH, W3Y4alollNil BbICKA3bIBaHUS,
paccMaTpUBaeMble CO CTOPOHBI HMX JIOTUYECKUX 3HAYEHUW (MCTUHHOCTH WIIH
JI0’)KHOCTH) U JIOTHYECKUX ONEpaIuii HaJl HUMH.

Jloruyeckoe BbICKa3bIBAaHME — 3TO JII00OE€  TTOBECTBOBATEIHHOE
MPEIOKEHNUE, B OTHOLIEHUN KOTOPOTO MOXKHO OJHO3HAYHO CKa3aTh, HCTUHHO OHO
WJIN JIOXKHO.

Ipumep 1. «3 — mpocToe YUCIO» SIBIASETCS BHICKA3bIBAHUEM, MTOCKOIBKY OHO
WCTHHHO.

He Bcskoe npemioxkeHne SBISIETCS JIOTUYECKUM BBICKA3bIBAHUEM.

Ilpumep 2. Ilpemnoxenue «JlaBaiite moiieM B KHHO» HE SBISETCS
BBICKA3bIBAHUEM.



BomnpocutenbHble U MOOyIuTEIbHBIE MNPEMJIONKEHUS BBICKA3bIBAHUSIMU HE
SIBJISTEOTCSI.

Broicka3bpiBaTesbHast ¢opMa — 3TO MOBECTBOBATEIBHOE MPEIJIOKECHUE,
KOTOPOE MPSIMO UJIM KOCBEHHO COJIEPKUT XOTS Obl OJHY MEPEMEHHYIO U CTAHOBUTCS
BBICKa3bIBAaHMEM, KOTJ]a BCE MIEPEMEHHBIE 3aMEIIal0TCI CBOMMU 3HAUCHUSIMH.

Ipumep 3. «x+2>5» - BbICKa3bIBaTeNbHas popMa, KOTOpas Mpu X>3 ABIIAETCS
WCTUHHOM, HHAYE JIOKHOM.

Anrebpa JOTUKHU pacCMaTPUBAET JIF0O0€ BHICKa3bIBAHKUE TOJIBKO C OJHOM TOUKU
3peHUs] — SIBJISIETCSA JIM OHO UCTUHHBIM WM JIOXKHBIM. Cll0Ba M CJIOBOCOYETAHUS
KHE», «U», «WIH», «ECIIU..., TO», «TOTJa U TOJIHKO TOTAa» U APYrUe MO3BOJISIIOT U3
y>K€ 3aJlaHHBIX BBICKA3bIBAHUN CTPOUTHL HOBBIE BBICKA3bIBaHWS. Takue cjioBa U
CJIOBOCOYETAHUSI HA3BIBAIOTCS JIOTHYECKUMM CBSI3KAMMU.

BrickaspiBanusi, oOpa3oBaHHBIE M3 JPYTMX BBICKA3bIBAHUI C TOMOIIBIO
JIOTUYECKUX CBS30K, HA3BIBAIOTCA COCTABHBIMM (CJIOXHBIMU). BbICKa3bIBaHuUs,
KOTOPBIC HE SIBJISIFOTCSI COCTABHBIMM, HA3bIBAIOTCS 3JIeMEHTAPHBIMU (ITPOCTHIMH ).

NcTUHHOCTH WM JIOKHOCTh COCTaBHBIX BBICKa3bIBAaHUN 3aBUCUT OT
UCTUHHOCTU WM JIOKHOCTH DJIEMEHTAPHBIX BBICKA3bIBAHWM, M3 KOTOPBIX OHHU
COCTOSIT.

UtoOb1 00paiaTbest K JOTUUECKUM BBICKA3bIBAaHUSIM, UM HA3HAYAIOT UMEHA.

Kaxmas noruueckass CBsi3ka paccMaTpuUBaeTCs KakK  oOmepamus  Haj
JIOTUYECKUMHU BBICKA3bIBAHUSIMH U HMEET CBOE Ha3BaHUE U 0003HAYCHHE
(Tabnumal.l).

Ta6numa 1.1 - OcHOBHBIC JIOTHYECKHE OTNepaIiuu

Oobo3nauenne | Ywuraercs Ha3spanue onepauuu AJIbTEpHATHBHBIE
onepauuu 0003HaAYeHHsI
- HE OTtpunianue (MHBEpCHUs) UYepra cBepxy
A 151 Konbronkius (JIoruueckoe yMHOKEHHUE) ‘&
N NJIN JIn3broHKIMS (JTIOTHYECKOE CII0KEHHUE) +
— Ecmm ... TO MmMmnnukanys =
— Tornma n OKBUBaJICHIIMS ~
TOJIBKO TOrJ1a
& JInbo Uckmouaromee MJIN (cnoxxenue mo XOR
.00 MOTYJIIO 2)

Onepauusi, BbIpakaemasi CIOBOM «HE», Ha3bIBACTCSd OTPHIAHMEM U
0003HayaeTCsl 4epTOM HaJ BhICKa3bIBaHWEM (WM 3HaKOM ). BpickaspiBanume —A
HWCTUHHO, Korjga A J0XHO, ¥ JIOJKHO, Korjaa A HCTHHHO.

Omnepanuusi, BbIpakaemasi CBSI3KOM «W», Ha3bIBaeTCsl KOHBIOHKIMeN (J1aT.
conjunctio — coeAMHEHNE) WITH JIOTHYSCKAM YMHOXKEHHUEM W 0003HAYAETCSI TOUKON
« * » (MOXeT Takke 00o03HauaThCs 3HaKamu ~ Wik &). BeickaspiBanue A ¢ B
HMCTUHHO TOT/Ia ¥ TOJIBKO TOT/a, Korjaa o0a BhICKa3biBaHUs A U B UCTUHHEIL.

Onepanusi, Bblpaxkaemasi CB3KOM «uiIn» (B HEUCKIIIOYAIOIIEM CMBICIE 3TOTO
CJIOBA), Ha3bIBaeTCS MU3BIOHKIMEH (J1aT. diSjunctio — pasaeneHne) nim JJIOTHYECKUM
CJIOKEHUEM M 0003HAYAETCs 3HAKOM  (HJIM TUTFOCOM ). BrickaspiBanue A B moxxHO
TOT'/Ia ¥ TOJBKO TOT/la, Korjaa o0a BbICKa3biBaHUs A U B J0KHBI.



Omnepanus, BeIpaxkaemas CBSI3KaMH «ECIH ..., TO», U3 ... CICIYET», ... BICUET
...», Ha3bIBaeTCs MMILIMKanueii(mat. implico — TecHo cBsi3aHbl) U 0003HAYACTCS
3HaKOM — . Bricka3biBaHue A— B J10KHO TOorga v TOJILKO TOTAa, Korjaa A HCTUHHO,
a B 10oxHO.

Omnepanusi, BeIpaxaeMasli CBSI3KaMH «TOTJla U TOJBKO TOTJIa», «KHEOOXOIUMO U
JOCTATOYHO», «... PABHOCHWJIBHO ...)», HA3bIBACTCSA IKBHBAJICHUUEH UV JBOUHOM
UMILTHKALMe 1 0003Ha4YaeTCs 3HAaKOM <> WM ~ . BrIicka3piBaHue A< B ucTuHHO
TOIJla ¥ TOJILKO TOrJa, Korja 3HaueHus A u B coBnaaaror.

Omnepanusi, BbIpaxkaemasi cBs3kamu «JIubo ... 7ubo», HaszbIBaeTCs
uckiawyawmee WJIN v cioxkenuem mo Mmoay.arw 2 u oobo3navaerca XOR win
@. BeickasbiBanue A®B UCTUHHO TOr/1a M TOJILKO TOT/A, KOraa 3HaueHus A u B He
COBIIAIAIOT.

NMniukanyio MOXHO — BBIPA3UTh 4Y€pPE3 JUIBIOHKIMIO U OTPULAHHE:
A—+B=—AvE

DKBHMBAJICHIMIO MOXHO BBIPa3HTh dYepe3 OTPHUIAHUE, TUIBIOHKIHIO U
— = i ¥ — X
xouproHkimio; 4 7B =(CAVEIATE v A)

Ucknrouaromee MJIM MOXHO BBIpa3suTh 4epe3 OTPULAHUE, TUIBIOHKIUIO U

. AXOR B=(—4ArB)v(—B&A)
KOHBIOHKIIHIO: ’ .

Omnepanuii OTpUIAHUSA, TU3BIOHKIIUA W KOHBIOHKIIUHM JIOCTATOYHO, YTOOBI
OMHCHIBATh U 00pabaThIBaTh JIOTHYECKUE BHICKA3bIBAHMS.

[TopsimoK BBITIOTHEHHUS JIOTHYECKUX OTEpallnii 3a71aeTCsl KPYTIbIMU CKOOKaMHU.
[IpuopHUTET BBHINMOIHEHUS: OTPULAHNE, KOHBIOHKIIMS, TU3BIOHKINS, UCKII0YAIOLIee
WJIN, UMIUTUKALUS U SKBUBAJICHIIUS.

Jlormueckass ¢opmysia - 3TO CHUMBOJMYECKass 3alHCh BBICKa3bIBAHUS,
COCTOSIIIAs U3 JIOTUYECKUX BEJIMYMH (KOHCTAHT WJIM EPEMEHHBIX ), 00 bEAMHEHHBIX
JIOTUYECKUMU OllepaluusMu (CBSI3KaMu).

Jloruveckasi GyHKHuUA - 3TO QYHKIMS JOTMUECKUX MEPEMEHHBIX, KOTOpas
MOXKET TpUHUMAaTh TOJbKO aBa 3HadeHus: 0 unum 1. B cBoro ouepenp, cama
Joruyeckas TmepeMeHHas (apryMeHT JIOTHYEeCKOW (YHKIMU) TOXKE MOXKET
NPUHUMATH TOJIBKO ABa 3HayeHus: 0 i 1.

Ipumep 4. FFAB)=A & B v 4 — toruveckas GyHKIHS IBYX NTepeMEHHBIX A 1
B.

3HaueHUs JTOTUYECKON (YHKIIMU ISl PA3HBIX COYCTAHHWM 3HAYCHHUMN BXOIHBIX
MEPEMEHHBIX — WJIM, KaK 3TO WHA4Y€ Ha3bIBAIOT, HAOOPOB BXOAHBIX MIEPEMEHHBIX —
O0OBIYHO 3aJaI0TCS CIIEMUATILHOM TaOmumei. Takasg Ta0anIa Ha3bIBaeTCS TA0IHLeH
HCTHHHOCTH.

[TpuBenem TabmuIly HICTUHHOCTA OCHOBHBIX JIOTHUECKHX oTepainuii (Tabiuia

1.2)

Tabmuma 1.2
Al B| —4 A&B AwvE A—=B | A=8 | AXORE
1 1 0 1 1 1 1 0
110 0 0 1 0 0 1
0 1 1 0 1 1 0 1
0]0 1 0 0 1 1 0




Ipumep 5. CoctaButh Tabauy uctuHHOCTH Uit popmyisiel UI-HE, koTopyto
MO’KHO 3amucaTh Tak: ~(A & B).
1. OnpenenuTs KOIMYECTBO CTPOK:

Ha Bxone nBa mpocThIX BbICKa3blBaHUs: A U B, mosTomy N=2 u KOIM4ECTBO
cTpok =2%+1=5,

2. OnpenenuTh KOJIMYECTBO CTOJIOLOB:

BelpaxkeHue coctouT M3 ABYX NpOCThiX BbipaxkeHud (A um B) u aByx
noruyeckux omeparuii (1 maBepcus, 1 KOHBIOHKIIHSA), T.€. KOJIMYECTBO CTOJIOIOB
TaOIUIBI HCTUHHOCTH = 4.

3. 3aMOoIHUTH CTOJOIBI C YYETOM TabJIUIl UICTUHHOCTH JIOTUYECKUX OIepanui

(Tabauma 1.3).
TabOmuma 1.3. Tabnuma HCTUHHOCTH JUISA JIOTUYECKOM OIepalinuu
A B A&B —~(A&B)
1 1 1 0
1 0 0 1
0 1 0 1
0 0 0 1

Jlornueckue QOpMyJbl MOXKHO TaKKe MPEACTABISATh C IOMOIIBIO SI3bIKA
JIOTHYECKHX CXEM.
CymiectByeT Tpu 0a30BbIX JIOTHUECKUX JJIEMEHTA, KOTOPHIE PEATM3YIOT TPHU
OCHOBHBI€ JIOTHYECKHUE OIEPALUH :
o TIOTUYECKUH 371eMEHT «» — JIoruuecKoe YMHOXKEHUE — KOHBIOHKTOP;
e lornueckuit anement «MJIN» — nornyeckoe ciokeHne — TU3bIOHKTOP;
e Jornueckuit dsement «HE» — nHBepcuio — UHBEPTOP.

A]lZOlem.M nocmpoernusl jlocudecKux cxem

1. OnpenenuTs YKCIO JOTMYECKUX TEPEMEHHBIX.

2. OnpenenuThs KOJIMYECTBO JOTUYECKUX OTEPALUd U UX TIOPSIOK.

3. M300pa3uth M KakJAOW JOTHYECKOM Omepalid COOTBETCTBYIONIUN €M
JIOTUYECKHUM DJIEMEHT.

4. CoeIUHUTH JIOTUYECKUE DJIEMEHTHI B MOPSAKE BBITIOJHEHUS JOTHYECKUX
OIepaIUd.

Ipumep 6. [lo 3aganHoi noruueckoil ¢yHkuuu FFAB)=—-A&BvA&—B
MOCTPOUTH JIOTHYECKYIO CXEMY.

1. Ywmcno mormveckux nepeMeHHbix = 2 (A u B).

2. KomnuectBo omeparuii = 5 (2 nHBepcuy, 2 KOHBIOHKITNH, 1 TH3BIOHKITH ).
CHauana BBITIOTHSIOTCSA ONEPAIliid MHBEPCUH, 3aT€M KOHBIOHKIIUH, B TTOCIIETHIOIO
ouepeb oneparus JU3bIOHKITUH.

3. Cxema OyzaeTt copepkaTh 2 HHBEPTOpPa, 2 KOHBIOHKTOPA U 1 TU3BIOHKTOP.

4. TlocTpoeHne HaAO HAYMHATH C JIOTHYECKOW OIepaluu, KOTopas JOJDKHA
BBIIIOJIHATECA TOCHeaHe. B  maHHOM ciiydyae TakoW omnepauuen SBISIETCA
JIOTUYECKOE CIIOKEHUE, CIICIOBATEIHHO, HA BBIXOE JTOJDKEH ObITh TU3BbIOHKTODP. Ha
HEro CUTHAJIBI MOJAIOTCSA C JIByX KOHBIOHKTOPOB, Ha KOTOPHIC, B CBOIO OYEpE/Ib,



MOAAIOTCS OAWH BXOJHOW CHUTHAJI HOPMaJbHBIM W OJIMH WHBEPTUPOBAHHBIN (C

UHBEPTOPOB).
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Jlocuueckue 3aKoHbl U npaeuaa I’lp€06pa3OSCZHM}Z JocudecKux 6blpCL’)lC€HMZZ

Ecnu nBe popmynsl A u B oqHOBpEMEHHO, TO €CTh TP OJIMHAKOBBIX HAOOpax
3HAYCHUI BXOJMSIIMX B HUX MEPEMEHHBIX, MPUHUMAIOT OJMHAKOBBIC 3HAUCHHUSI, TO
OHH Ha3bIBAIOTCS PABHOCHJIBLHBIMMU.

B anreGpe noruku wumeercs psja 3aKOHOB, IO3BOJISIONIUX TMPOWU3BOIUTH
PaBHOCUJIbHBIC TPEOOPA30BAHMS JTOTUUECKUX BBIPAKCHH.

1. 3akoH IBOWHOIO OTpULIAHUS: A= ~(—Al;

2. [lepeMecTUTENBHBIN (KOMMYTAaTUBHBIN ) 3aKOH:

o JIJIS1 IOTUYECKOTO CHOXKEHUS: AV B =Bv A ;

o ISl JOTUYECKOTO YMHOXKEHUS: AAB =B n A;

3. CoueTaTeNbHBIN (aCCOLMATUBHBIN) 3aKOH:

o 1151 JIoTU4ecKoro cioxenus: AV B vC=AvEBvC) ;

o 111 JOTUYECKOTO YMHOXKEHUS: (A AB)AC=A B AC)

4. PacripeieTuTeNbHBIA (IUCTPUOYTHBHBIN ) 3aKOH:

o 17151 Torudeckoro cioxenus: (A VB AC=(A&CIv(B&C);

o 111 TOTUYECKOTO YMHOXKEHUA: (A AB) v U =(dv CiniB v ;

5. 3akoHbl e Moprana:

e 711 TOTUYECKOTO CIIOKEHUSA: —(d vEB) =—A& —F ;

e JUIA JIOTUYECKOTO YMHOXKEHUA: —fd ~nB) =—Av—E ;|

6. 3aKOH UIEeMIIOTEHTHOCTH:

o JIJIS1 JOTUYECKOTO CIOKEHHUS: AV A=A |

o JIJIS1 JOTUYECKOTO YMHOXKEHUS: A A=A ;

/. 3aKOHBI UCKIIFOYEHUSI KOHCTAHT:

« JUIS1 JTorMYeckoro cioxenus: AvI1=1. Av0=4;

o JUISL JTOTHYECKOro ymMHoxenus: AA1=4. An0=0;

8. 3akoH mpotuBOopeuns: A & —4=0;

9. 3aK0H UCKITIOYEHHS TPEThETo: AV —A=1

10. 3aKkoH MOTIIOICHHUS

e JIJIS1 JIOTUYECKOTO CIIOKEHUS: A v (d AB)= A,

e JUIA JIOTUYECKOTO YMHOXKEHUSA: A nid vB) = A,



11. TTpaBuI0 UCKIIOUECHUSI UMIUTUKAIUU: A —+ B = —A Vv B,

12. TIpaBun0 UCKITIOUECHUS SKBUBAJICHINU: A < B = (4 — Bl (B — A).

CnopaBeJIMBOCTh 3THX 3aKOHOB MOXHO JIOKa3aTb COCTaBUB TaOJUIly
WCTUHHOCTH BBIPAKEHUN B MPABOM U JIEBOM YAaCTU U CPABHUB COOTBETCTBYIOIIUE
3HAYCHUA.

OCHOBBIBasSICh Ha 3aKOHAX, MOXHO BBIMOJHATh YHOPOIICHUE CIIOXKHBIX
JIOTUYECKUX BbIpakeHUH. Takol mpoiecc 3aMeHbl CII0KHON JIOTHUECKOW (PyHKIUU
0oJee IpOCTOM, HO PABHOCUIILHOM €, Ha3bIBAETCSI MUHUMHU3AIMEH QYyHKLINH.

IIpumep 7. YOpocTuTth JIOrH4eckoe BoipaxkeHue ~(4v Bl AfA &—B).

CornacHo 3aKoHy e Mopraa: “(AVvB AMfA& B vA="A& B&(A&-B)vA

CoruacHo COYCTATCIILHOMY 3aKOHY:
A& B& (A& B vA="A&A&B&-BvA

CornacHo  3aKOHYy  IPOTHBOPEYMsST W 3aKOHY  HMJIEMIOTEHTHOCTH:
AL A&E-B&EBVvA=O0AB&-B=0&BvAd

CornacHo 3akoHy uckiroueHus O: 0&—8=0

OxoHuatenbHo monyyaem (AVEB A(A&=B)vA=0vA=4y

3alIaHI/Iﬂ AJIA MIPAKTHYECCKOIo 3aHATHUA

1. CocTaBuTh TaOJIHIly UCTUHHOCTH JIOTHYECKOTO BBIPAKCHUS
(A&B)—=—8F —>—4)X0OR 4

2. TTocTpOUTH JIOTHYECKYIO CXeMy (DYHKITHH
3. Ynpocturs noruueckoe Boipakenue (A &B) V(A& =B v(A&B)

4. OnpeienuTh, SIBJISIOTCS JIM JIBa BICKa3bIBaHUS SKBUBaJICHTHRIMU A & —(—B v C)
nA&B&—C

5. OmnpenenuTh UCTUHHOCTDh WJIM JIOKHOCTh BbICKa3biBaHMi (—(X<5) v (X<3)) &
(~(X<2) v (X<1)) mpu X=1

(—Av B) A(—B v—d)

KonTpoJsibHbIE BONIPOCHI:

1. Yro Takoe BhICKa3bIBaHUE (IIPUBEAUTE IPUMED)?

2. Uto Takoe cocTaBHOE BBICKa3bIBaHUE (MPUBEAUTE IpUMED)?

3. YKaXuTe MPUOPUTETHI BHITIOTHEHUS JJOTUYECKUX OTICPAIIUN.

4. CocTaBbTe TAOJMIy UCTUHHOCTHU JIJISl CIAEAYIOIMUX OMNEPAIHii: OTPUIIAHHE,
KOHBIOHKIIUS, JU3BIOHKIIUS, UMIUIUKAIUS, SKBUBAJICHIUSI.

5. U300pa3ute (PyHKIIMOHAIBHBIE SJIEMEHTHI: KOHBIOHKTOP, IU3BIOHKTOP,
WHBEPTOP.

6. Kakue noruveckue BbIpaKeHUS HA3bIBAIOTCS PABHOCUIHBHBIMU?

7. 3anummTe OCHOBHBIC 3aKOHBI aJITeOPhI JIOTHKH.



