NTABOPATOPHAA PABOTA Ne 2
AINMEBPA NOIrMKu

Bpewms Beimonnenus — 4 ygaca.

esab padoTsl
N3yunTh OCHOBBI alreOphl JTOTUKH.

3agauun 1a60paTOPpHON padoOThHI

B pe3synbraTte npoxoxaeHus 3aHATUS CTYJICHT JTOJDKEH:

1) 3HaTh:

— ONpEelNeNICeHUs] OCHOBHBIX MOHSTUM (IIPOCTOE M CIIOXKHOE BBICKA3bIBAHMS,
JIOTUYECKHE OTEpaIiy, JJOTUYECKUE BRIPAKEHUS, JIOTHIECKast (QYHKIINA);

— TOPSIAOK BBHITIOJIHEHUS JJOTUYECKUX OTepaluii;

—  QJITOPUTM NOCTPOEHHUS TaOIHI] HICTUHHOCTH;

— cxeMbl 0a30BbIX JIOTHYECKUX 3JIEMEHTOB;

—  3aKOHBI JIOTUKH U MpaBUjIa NpeoOpa3oBaHUs JIOTHUECKUX BhIPAKEHUI;

2) yMeTh:

— TPUMEHSTH 3arOHbBI JJOTUKH ISl YIPOILIEHUSI JIOTUYECKUX BhIPAKECHU;

—  CTpPOUTH TAOJUIIBI UCTUHHOCTH;

—  CTPOUTH JIOTHYECKUE CXEMBI CIIOKHBIX BhIPAYKEHUH.

O01mme TeopeTHYeCcKUE CBEACHUS

Jlormdeckoli OCHOBOW KOMIBIOTEpa SIBISIETCA aiuredbpa JIOTUKH, KOTOpas
paccMaTpUBAET JIOTUYECKUE ONEPALIMU HAJT BBICKA3bIBAHUSIMU.

Anredpa JIOTMKM — 3TO pa3lie]l MaTeMaTWKH, W3Y4alolllMil BBICKA3bIBAHUS,
paccMaTpuBaeMble CO CTOPOHBI UX JIOTUYECKHUX 3HAYCHUN (MCTUHHOCTU WIH
JIO)KHOCTH) U JIOTUUECKUX OTepaluii HaJl HUMH.

Jloruveckoe BbICKA3bIBAHME — 3TO JIFOOOE MOBECTBOBATEIBHOE MPEJIOKEHHE,
B OTHOILLIEHUH KOTOPOT'0 MOKHO OJJHO3HAYHO CKa3aTh, UCTUHHO OHO WJIM JIOKHO.

ITpumep: «3 — MNpPOCTOE YHUCIIO» SIBIAETCA BBICKA3BIBAHUEM, MOCKOJIBKY OHO
VCTHUHHO.

He Bcsikoe npemioxkeHue SBISETCS JIOTHYECKUM BbICKa3bIBAHUEM.

IIpumep: npemnoxenue «JlaBare MouaemM B KWHO» HE SIBISETCS JIOTUYECKUM
BbICKa3bIBaHHEM. BompocurenbHbie U MOOYAUTEIbHBIE MPEUIOKEHUS JIOTHYSCKUMU
BBICKa3bIBAHUSIMH HE SIBJISIFOTCS.

Bricka3biBaTesibHAsE (pOPMaA — 3TO MOBECTBOBATEIBLHOE MPEIOKEHHUE, KOTOPOE
OpsIMO WJIM KOCBEHHO COACPKUT XOTS Obl OJHY IEPEMEHHYI0 M CTAaHOBUTCSA
BBICKa3bIBAHHEM, KOI'JIa BCE NIEPEMEHHBIC 3aMEIIAIOTCS CBOMMU 3HAYCHUSIMU.

ITpumep.

«x+2>5» — BBICKa3bIBaTeNbHas (opma, KOTopas Mpu X>3 SBISIETCS UCTUHHOM,
VHA4e JI0KHOM.

Anrebpa JIOTMKUA paccMaTpUBaET JI000€ BBICKA3bIBAHUE TOJIBKO C OJJHOM TOUYKH
3pEHHS — SABIISIETCS JIM OHO UCTUHHBIM WJIU JIOKHBIM. CII0Ba U CIIOBOCOUYETAHUS «HEY,



«», KAWIN», «ECJH..., TO», «TOTAa U TOJBKO TOTAa» U APYTHE MO3BOJISIOT U3 Y¥KE
3aJlaHHBIX BBICKA3bIBAHMN CTPOUTH HOBBIC BBICKA3bIBaHMUS. Takue CclioBa U
CJIOBOCOYCTAHUS HA3bIBAIOTCS JIOTHYECKHUMMU CBSI3KAMMU.

Bricka3biBaHusi, 0OOpa3oBaHHBbIE U3 JPYTUX BBICKA3bIBAHUN C TOMOIIBIO
JIOTUYECKUX CBSI30K, HA3bIBAIOTCS COCTABHBIMH (CJI0KHBbIMM). BrICKazbiBaHU,
KOTOPBIE HE SIBIIAIOTCSI COCTABHBIMU, HA3bIBAIOTCS 3JIEMEHTAPHBIMU (IIPOCTHIMH).

ITpumep.

BrickazpiBanue «Ywucino 6 penurcs Ha 2» - IMPOCTOE BBICKA3bIBAHUE.
Bricka3siBanue «Yucno 6 aenuTcsa Ha 2, ¥ 4Hucio 6 JIeauTcs Ha 3» - COCTaBHOE
BBICKa3bIBaHWE, 00pa30BaHHOE M3 JIBYX IPOCTBHIX C IOMOIIBIO JIOTHYECKOH CBS3KU
«y.

M CcTUHHOCTD UJIM JIOXKHOCTh COCTaBHBIX BHICKA3bIBAHUM 3aBUCHUT OT UCTUHHOCTHU
WJIA JIO)KHOCTH 3JIEMEHTAPHBIX BBICKA3bIBAHUN, U3 KOTOPBIX OHH COCTOSIT.

UYto0b1 0OpamaThCs K JIOTHISCKUM BBICKA3bIBAHUSIM, UM Ha3HAYAIOT HMeEHA.

IIpumep.

O6o03HaunM 4vepe3 A MpocToe BBHICKA3bIBAHUE «YHUCIIO 6 NETUTCA Ha 2», a yepes
B npocroe Beicka3biBaHue «uunciio 6 genurcs Ha 3». Torga cocTaBHOE BbICKA3bIBAHUE
«Yucno 6 nenurcsa Ha 2, 1 yuciao 6 AeauTCsS Ha 3» MOXKHO 3amucaTh Kak «A u By.
31ech «M» — Joruueckas cBsizka, A, B — nmormyeckue nepeMeHHbIE, KOTOPbIE MOTYT
NPUHUMATh TOJILKO JIBa 3HAYCHUS] — «UCTHHA» WIH «JIOXb», 0003HAYaeMbie,
COOTBETCTBEHHO, «1» 1 «0».

Kaxnas mormyeckas CBsI3Ka pacCMaTpUBAETCS KaK omepalnus HaJl JOTHYECKUMHU
BBICKa3bIBAHUSIMU M KIMEET CBOE Ha3BaHUE U 0003HavyeHue (Tadum. 1).

Tabmuma 1. OCHOBHBIE JJOTHUECKHE ONepaIliu

O0o3HaueHne AnbTepHaTUBHBIE
Yuraercs Ha3zBanue onepannmn
onepaluu 0003HaYCHHUsI
- HE OTtpunianue (MHBEpCHs]) Yepra cBepxy
KonbroHkius (Joruyeckoe
A 14 ‘&
YMHO)KCHHE)
M3BIOHKIUS (JIOTUYECKOE
v WIN A o ( +
CJIO’KEHHE)
— Ecom ... 10 Nmrumukaiys )
Torma u
— DKBUBaJICHIIUSI ~
TOJIBKO TOTJIa
Ucxmouaromee NJIN
XOR TG0 ... 71160 . ®
(clI0XKeHHue TI0 MOJTYIIIO 2)

HE Onepanusi, Bblpakaemasi CIOBOM «HE», Ha3bIBaeTCsi OTPUIAHMEM U
0003Ha4YaeTCsl 4epTO HaJ BBICKAa3bIBaHWEM (WM 3HAKOM ). BpIckaspiBanme —A
HWCTHUHHO, KOTJa A JI0KHO, U JIO’KHO, KOraa A UCTHHHO.

[Tpumep.

Ilycte A=«Ceronust nacMmypHo», Toraa ~A=«CeroaHs He TaCMypPHO».



M Onepanus, BblpaxaeMas CBSI3KOM «H», HA3bIBACTCS KOHBIOHKIMEH (JaT.
conjunctio — COeJIMHEHNE) WIH JIOTHYECKUM YMHOXCHUEM M 0003HAYaeTCsS 3HAKOM A
(MOkeT Takke 0003HAuaThCAd 3HAKOM & WM TOYKOW « *»). BrickaspiBanue A A B
HWCTUHHO TOTJIa U TOJIBKO TOTJa, Korga 00a BeICKa3bIBaHKUSA A U B MCTHHHBI.

ITpumep.

Bricka3piBanue «Hucno 6 genurcs Ha 2, M 4uCiio 6 AEIUTCS Ha 3)» - UCTUHHO, a
BhICKa3bIBaHKe «Uucno 6 gemurcest Ha 2, 1 auciio 6 6onbire 10» - 105KHO.

NJIN Onepauusi, Bolpakaemasi CBSI3KOM «UJIW» (B HEUCKIIIOYAIOLIEM CMBICIIE
ATOr0 CJIOBA), Ha3bIBaeTCs AM3bIOHKIHMeN (yat. disjunctio — paszzaenieHue) Win
JOTMYECKUM CJIOKEHHEM M 0003HayaeTcs 3HaKoM V (WM IUIFOCOM). BhICKaspiBaHUE
AVB J10:)XHO TOTJ]a ¥ TOJIBKO TOTrAa, Koraa 00a BeICKa3biBaHusS A U B JI0OXKHEL

[Tpumep.

BrickaspiBanue «Hwuciao 6 geantced Ha 2 uian uuciio 6 oonbire 10» - HICTUHHO, a
BBICKa3bIBaHue «Uuciro 6 genures Ha 5 win 9uciao 6 6omabie 10» - T0XKHO.

ECJIM ... TO Onepauusi, BbIpaxkaemasi CBSI3KaMH «ECIU ..., TO», «HU3
CIIETyeT», «... BJICUET ...», Ha3bIBacTCSd HUMILIMKanuel (y1at. implico — TecHO
CBsI3aHbI) U 0003HaYaeTcsi 3HakoM — . Bricka3piBaHue A—B 110KHO Torja M TOJBKO
TOrja, Korga A HCTUHHO, a B J10KHO.

ITpumep.

BrickasbiBaHME «ECIU CTYIEHT Ccllall BCE HK3aMEHbl Ha «OTJIMYHO», TO OH
MOJIYYUT CTUNEHAUI0». OUYeBUIHO, ATy UMILUIMKAIUMIO CJIEAyeT MPU3HATH JIOKHOM
JIUIIL B TOM ClTy4ae, Korja CTYJICHT Cajl Ha «OTIMYHO» BCE DK3aMEHbI, HO CTUIICHIUU
HE MOJy4rJI. B oCTanbHBIX Clydasx, KOrja He BCE DK3aMEHBI CIaHbl HA «OTIIMYHO» U
CTUIICHIIUS TIOoJlydeHa (HampuMep, B CHJIYy TOTO, YTO CTYICHT IIPOKUBAcT B
Maji000€CTICYeHHOM ceMbe) MO0 KOrja 3K3aMeHbl BOOOIIE HE CAAHBl U O CTUIICHIUH
HE MOXKET OBITh U PEYH, UMIUTUKAIIMIO MOKHO MPU3HATh HCTUHHOM.

PABHOCHUJIBHO Omneparius, BeIpakaeMasi CBSI3KaMH «TOTJIa U TOJIBKO TOTay,
«HEOOXOIMMO U JIOCTATOYHO», «... PABHOCHIIBHO ...», Ha3bIBACTCS IKBHBAJIEHIHEH

WIN JBOWMHON WMIUIMKAaIMeld W 0003HAYaeTCcs 3HAKOM < WIH ~ . BBICKa3pIBaHUE
A< B uctunHO TOrJa M TOJBKO TOIAa, Korja 3HaueHus A u B coBmagarorT.
ITpumep.

Bricka3piBanue «YHCI0 SABISIETCS YETHBIM TOIZA M TOJBKO TOTJA, KOTJa OHO
JIETUTCS 0e3 OCTaTKa Ha 2» SIBJISIETCS MCTHHHBIM, a BBICKa3bIBaHUE «UHCII0 SBISETCS
HEYETHBLIM TOTJIa M TOJIBKO TOIJIA, KOI/Ia OHO JIEIUTCS 0€3 ocTaTKa Ha 2» - JIOJKHO.

JIMBO ... JIMBO Omnepanusi, BbIpakaemas cBsizkaMu «JIubo ... mmbo»,
HaszbiBaeTcsa Mckiawyamomee UIN wim ciioxeHueM 1Mo Moaysiro 2 U 0003HaYaeTcs
XOR umn @. Bricka3piBanue A@B MCTUHHO TOTrJIa M TOJILKO TOT/IA, KOT/Ia 3HAUCHUS A
u B He coBnagaror.

ITpumep.

Bricka3siBanne «Ywucino 6 nmubo HedyeTHO auOO neautcs Oe3 ocTtaTka Ha 2»
SIBJIICTCS ICTUHHBIM, a BBICKa3bIBaHUE «JIMOO umciao 6 4eTHO 100 Yuciao 6 AeIUTCS
Ha 3» — J0KHO, TaK KaK HICTHHHBI 00a BBEICKA3bIBAHUS BXOIIINE B HETO.

3amMeuaHue. HMHHI/IKaI_II/IIO MOKHO BBIPAa3HUTh 4CPE3 NU3BIOHKINWIO U OTPHULIAHHUC:!
A>B=—-AV B



OKBHUBAJIEHIMIO MOYHO BBIPa3UTh 4epe3 OTpPUIlaHUE, AUIBIOHKIHIO U
KOHBIOHKIIUIO:

A< B=(~AVB)A(-BVA) .

Nckmouaromee MJIM MOXHO BBIpa3uTh 4Yepe3 OTPULAHUE, IU3BIOHKIUIO H
KOHBIOHKITUIO:

A XOR B=(-AAB)V(-B&A)

BoiBoa. Omneparuii oTpuiliaHusi, JU3BIOHKIMA W KOHBIOHKIIMH JIOCTaTOYHO,
YTOOBI OMUCKHIBATh M 00pa0aTHIBATh JIOTUYECKUE BHICKA3bIBAHUS.

[Topsiiok BBIMOTHEHUS JIOTMYECKUX OMepaluidl 3aaeTcsi KPYIIIbIMU CKOOKaMH.
Ho nns ymeHblieHusT 4YHucia CKOOOK JOTOBOPWJIMCH CUMTaTh, 4YTO CHadaja
BBHITIOJIHSCTCS OIepalus OTpUllaHusi («HE»), 3aTeM KOHBIOHKIHUS («W»), TOcIe
KOHBIOHKIIUA — JU3BIOHKIUS («WIW») M MCKIIOYAIOIIET0 WIM U B MOCIEIHIOO
ouepeab — UMIUIMKALUS U SKBUBAJICHIIUS.

C moMoIIbI0 JIOTUYECKUX TMEPEMEHHBIX W CUMBOJIOB JIOTMYECKUX ONepanui
m000€ BBICKA3bIBAHUE MOXKHO (opManm3oBaTh, TO €CTh 3aMEHUTH JIOTHYECKOU
bopmyIoit (TIOTUHYECKUM BBIPAKEHUEM ).

Jlornyeckast ¢opMysia — 5TO CHUMBOJMYECKAs 3alUCh BBICKA3bIBAHMS,
COCTOSIINIAsT U3 JIOTUYECKUX BEIUYUH (KOHCTAHT WIM MEPEMEHHBIX), 00bEeIUHEHHBIX
JIOTUYECKUMHU OllepanusiMu (CBA3KaMu).

Jlormueckasi pyHKHUs — 5TO (YHKIUS JIOTUYECKUX TEPEMEHHBIX, KOTOpas
MOKET NpPUHUMATh TOJIbKO JBa 3HaueHus: 0 wmiom 1. B cBorwo ouepenp, cama
JIOTUYECKasl NepeMeHHas (apryMeHT JIOTUYeCKON (PYHKIIMU) TOXKE MOXKET MPUHUMATh
TOJBKO JBa 3HaueHusd: 0 wim 1.

[Tpumep.

F(AB)=A&BVA — nornueckas QyHKIHS IBYX HEPEMEHHBIX A 1 B.

3HaueHus: JOrUYecKod (YHKIMU JJIS Pa3HbIX COYETAHWW 3HAYCHHWH BXOIHBIX
MEPEMEHHBIX — WJIM, KaK 3TO MHAY€ HA3bIBAIOT, HAOOPOB BXOJHBIX MEPEMEHHBIX —
OOBIYHO 3aJal0TCs crienuanbHOoN Tabmuueid. Takas Tabnuia Has3biBaeTcs Tadauuen
HCTHHHOCTH.

[IpuBeaem TabaUIy HCTUHHOCTH OCHOBHBIX JIOTUYECKHUX onepanuii (Tadi. 2)

Tabnumna 2.
A B -4 A&B AV B A> B Ao B A XOR B
1 1 0 1 1 1 1 0
1 0 0 0 1 0 0 1
0 1 1 0 1 1 0 1
0 0 1 0 0 1 1 0

Ol'[I/Ipa}ICB Ha JAHHBIC Ta6HI/IHLI HCTMHHOCTH OCHOBHBLIX JTOI'MYCCKHX onepauI/Iﬁ
MOKHO COCTaBJIAThb Ta6JII/IIIBI HNCTHHHOCTH AJIA 0oJiee CII0KHBIX (1)OpMy.H.

AJITOPUTM NOCTPOCHUS TAOJUI] HCTUHHOCTH JIJISl CJI0KHBIX BbIPAKEHUI:
1. Omnpenenutb KOIUYECTBO CTPOK:

— KOJIMYECTBO CTPOK = 2" + CTpOKa JIJIsl 3ar0JIOBKA,

— 1 - KOJIMYE€CTBO MPOCTHIX BHICKA3bIBAHUIA.



2. Omnpenenutb KOIUYECTBO CTOIOIIOB:

KOJIMYECTBO CTOJIOIOB = KOJIMYECTBO MEPEMEHHBIX + KOINYECTBO JOTHUYECKIX
OmepaLunii;

—  OIpEAeSUTh KOJIMYECTBO NEPEMEHHBIX (MPOCTHIX BBIPAXKEHU );

—  OIpEAeSIUTh KOJIMYECTBO JIOTUYECKUX OINEpaluuid U MOCIe0BATEIbHOCTh UX
BBITIOJTHEHUSI.

3. 3anoiaHUTh CTONOILBI pe3ysbTaTaMU BBINOJHEHHUS JIOTUYECKUX Olepanui B
0003HAYEHHOW TMOCIE0BATEILHOCTH € YYE€TOM TaOJull HCTUHHOCTH OCHOBHBIX
JIOTUYECKUX ONEPALU.

[Tpumep.

CocraButh Tabnmuiyy uctuHHOCcTH ana Qopmynsl M-HE, koropyro moxHO
3amucaTh Tak: —(A&B) .

1. Omnpenenutb KOIUYECTBO CTPOK:

Ha Bxoze aBa mpocThIX BbICKa3biBaHUs: A U B, mo3ToMy n=2 U KOIUYECTBO
CTpOK =27+1=5,

2. OmnpeaenuTtb KOJIWNYECTBO CTOJIOIIOB:

BoIpakeHre cOCTOUT U3 JIByX MPOCTHIX BbIpakeHU (A 1 B) u 1ByX J0rnyeckux
oneparuii (1 wuHBepcusi, 1 KOHBIOHKIMS), T.€. KOJIMUYECTBO CTOJOIIOB TaOJIUIIBI
UCTUHHOCTH = 4.

3. 3amnosHUTh CTONOLBI C YyYeTOM TAaOJUIl UICTUHHOCTH JIOTHYECKUX OTeparui

(Tabm. 3).

Tab6muua 3. Tabnuua MCTHHHOCTH /IS JIOTUYECKOM onepanuu —(A&B)

A B A&B -(A&B)
1 1 1 0
1 0 0 1
0 1 0 1
0 0 0 1

[Tomo6HBIM 00pa30M MOXKHO COCTABUTH TAOJIUILy HUCTHHHOCTH ISl (POPMYJIBI
NJIN-HE, KoTOpyr0 MOKHO 3amicarh Tak: —~(AVB) .

Tabmuua 4. Tabnuua ICTHHHOCTH JUIS JIOTHYECKON onepanuu —(4V B)

A B AV B ~(4VB)
1 1 1 0
1 0 1 0
0 1 1 0
0 0 0 1

Ilpumeuanue: N-HE nazpiBator takxe «mrpux lleddepa» (oOo3znayaror | )
i  «a"HTukoHbroHKUWs»; WJIM-HE nHaseBaroT Takxke «crpenka Ilupca»
(0003HAUAIOT |) WM «aHTUAUIBIOHKIIH.

[Tpumep.

CocTtaBuTh TaOIUILy UCTUHHOCTHU JJOTUYECKOTO BhIpaKeHHsT ¢~ "A&BVA& =B

Pemrenue:

1. Omnpenenutb KOIUYECTBO CTPOK:



Ha Bxone nBa mpocThIX BbICKa3blBaHMS: A U B, mo3tomy n=2 M KOIMYECTBO
CTpok=2°+1= 5.

2. OmnpenenuTtb KOJINYECTBO CTOJIOLIOB:

BoIpakeHre cOCTOUT U3 JIByX NMPOCTHIX BbIpakeHUil (A 1 B) u natu moruyeckux
onepauuii (2 uHBEpCUU, 2 KOHBIOHKUUHU, | JU3BIOHKIUSA), T.€. KOJTUYECTBO CTOJIOLOB
Ta0JIULIBI UCTUHHOCTH = 7.

CHauana BBINOJHSAIOTCSA OINEpPAallMM WHBEPCUM, 3aT€éM KOHBIOHKLIHH, B
MOCJIEAHION0 OYEPEb ONEPALUS JU3BIOHKIINH.

3. 3amosHuThH CTOJNOLBI C yYETOM TAaOIUI] UCTUHHOCTU JIOTUYECKUX OIepalui
(Tabm. 5).

Tabmuna 5. Tabauia HICTUHHOCTH TSI JIOTHYECKOM onepariuu €= "A&BV A&~ B

A B -4 -B ~A&B | A&~ B C
1 1 0 0 0 0 0
1 0 0 1 0 | 1
0 1 | 0 1 0 1
0 0 1 1 0 0 0

Jlornueckue (HOpMyJbI MOKHO TakKe HPEACTaBIATh C IIOMOINBIO SI3bIKa
JIOTHYECKHUX CXEM.

CymectByeT Tpu 0a30BBIX JOTMYECKHX 3JEMEHTA, KOTOPbIE PEau3yloT TpU
OCHOBHBIE JIOTUYECKHE OIIEPALUU:

JIOTUYECKHAN 371EMEHT «» — JIOrM4eCcKOe YMHOKEHHE — KOHBIOHKTOP;

aorudyeckui dneMeHT «MJIN» — norudeckoe ciiokeHne — IU3bIOHKTOP;

aoruyeckui sneMeHT «HE» — uaBepcuro — uHBepTop.

KOH’LIOHKTOp ,ZII/IS’I)IOHKTOp I/IHBepTop
A A v
BN A&B | — A" B A - A
& B—» 1 —>
_’ —>
B B

[TockonbKy JIr00ast JIorudyeckasi ornepaiusi MOXKET ObITh MPEJCTaBIICHA B BUJIC
KOMOWHAIIMA TPEX OCHOBHBIX, JIIOObIE YCTPOMCTBA KOMIIBIOTEpA, MPOU3BOMASIINE
00paboTKy WM XpaHeHHWe HWHPOpMalKMK, MOTYT OBITh COOpaHbl M3 0a30BBIX
JIOTUYECKUX AJIIEMEHTOB, KaK U3 “KUPIUYUKOB’ .

Jlormdyeckne  AJIEMEHTBHI ~ KOMIIBIOTEpPA  ONEPUPYIOT € CUTHAJIAMH,
MIPEICTABIISIONMUME COOOM AICKTPUUECKUE UMITYNILCHI. ECTh MMITyNIbC — JTOTHMYECKUi
CMBICI cuTHana — 1, HeT uMmitysbea — (0. Ha BXOJpI TOTHYECKOTo 37IeMEHTa MOCTYA0T
CUTHAJIBI-3HAYCHUS apTYMEHTOB, Ha BBIXOJIC TOSBIISICTCS CUTHAI-3HAYCHNE (DYHKIIUH.

[IpeoOpa3zoBaHue CHUTHaja JIOTHYECKUM 3JIEMEHTOM 3aJaercs Taliuuen
COCTOSIHUW,  KoTopas  (aKTUYECKH  SBISETCS  TaONWIe  WCTUHHOCTH,



COOTBETCTBYIOIIEH JIOTMYECKOW (DYHKIMH, TOJBKO TIpeAcTaBlieHa B (Qopme
JorudYecknx cxeM. B Takoit Qopme ymoOHO wu300paxkaTh IEMOYKH JIOTHYECKHUX
onepaunii ¥ TPOU3BOJUTH UX BBIYMCIICHUS.

AJITOPUTM MOCTPOEHUS JTOTHYECKHUX CXEM.

1. Onpenenuth 4UCIO JIOTUYECKUX MTEPEMEHHBIX.

2. Onpenenutb KOIUYECTBO JOTUUECKUX ONEPALIUN U UX TIOPSAIOK.

3. H300pa3uTh il KakJIOW JIOTHYECKOM Olepaluy COOTBETCTBYIOIIUM e
JIOTUYECKUAN JIEMEHT.

4. CoeouHUTh JOTUYECKUE DJIEMEHTHl B MOPSAKE BBINOJHEHHS JIOTHYECKUX
OTeparuu.

[Tpumep.

Ilo 3amanHOM Jormyeckord QyHKOMH F (AB)=-A&BVA&-B IMOCTPOUTH
JIOTUYECKYIO CXEMY.

Pewenue.

1. Ywucno norunueckux nepeMeHHnix = 2 (A u B).

2. KomuuectBo omnepanuii = 5 (2 UHBepCUU, 2 KOHBIOHKIUU, | TU3IBIOHKIUSA).
CHauana BBINIOJIHSIOTCS OIEpallui UHBEPCUH, 3aT€M KOHBIOHKIUH, B IMOCIEIHIOI0
ouepeb onepanus JU3bIOHKIINH.

3. Cxema OyneT coaepkaTh 2 UHBEPTOpa, 2 KOHBIOHKTOPA U 1 AUZBIOHKTOP.

4. IlocTpoeHue HaAO HA4YMHATh C JIOTUYECKOM OIEpalH, KOTopas IOJKHA
BBITIOJIHATHCA NTOCIeAHEN. B TaHHOM cllyyae TakoW omneparuei siBiaseTcs JOTHYeCcKoe
CJIOKEHHE, CIIEJIOBATEIbHO, Ha BBIXOJIE TOJKEH OBITh NU3bIOHKTOp. Ha Hero curnasibl
MOJAIOTCA C JABYX KOHBIOHKTOPOB, Ha KOTOpPbIE, B CBOKO OY€pE.b, MOJAIOTCS OJUH
BXOJTHOM CUTHaJ HOPMaJIbHBIN U OJIMH UHBEPTUPOBAHHBII (C HHBEPTOPOB).
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3aganus

1. CoctaBuTh Ta0aMIly HCTUHHOCTH JIOTHYECKOTrO BbIpaxeHus C.

BapuaHTsl 3a1aHus:

Ne BapuanTa C

1 (-(A&B))«>(A4Vv-B) XOR 4
2 (A&B)«>(-A&B) XOR B

3 (A&B)«(~B>-4) XOR 4
4 -(AVB)«>(~-A&-B)XOR B
5 (Av B)«~—-(A&-B) XOR B
6 ~(A&B)—(-A4VB)XOR A
7 ~(A>B)~(-A4AVB) XOR 4
8 (~A&B)«>(-B->4) XOR B
9 (AV-B)«—-(B&A) XOR 4
10 (-B&A )«(4>-B) XOR B
11 (w4AV-B)<(-B&A ) XOR 4
12 (wB=2-4)~(AVvB) XORB
13 ~(BVA)«(—A4>B)XOR 4
14 (+(A&B))«<(-4~B) XOR B
15 (4>-B)«<(B&A) XOR B
16 (w4V—-B)«(BV-4) XOR 4

2. TlocTpowuts noruyeckyro cxemy pynkiuu F(A,B).

BapuaHntsl 3a1aHus:

Ne BapuanTa F(A,B)
1 (A& B) vV (=(B V A))
2 (A V B) & (A & —B)
3 “(AV B)& (A V —B)
4 “((mAV B) & (=B V A))
5 (A V B)& (#B V -A)
6 (mAV B)& ~(AV -B)
7 (mA& —-B)V (AV B)
8 (mAV B) vV ~(A &B)
9 (A&B)V ((AV B)V —A)
10 “((FAV B)&A) & B
11 —(AV —=B) VvV -(AV B)
12 A& -BV =(AV B)
13 “AV BV (=B VA)
14 (mA & —B) V (A & B)
15 (A& B)V (A& —B)
16 (A& (BV A)V -B)




3. CoctaBuTh TAOIUIy HICTUHHOCTU U JOTUYECKYIO CXeMy Uil PyHKIUHU X.

No BapuanTa D
1 X==(-AVB)VAV-B&C
2 X==(CVB)&AV BV =C
3 X=AV-B&A V(-AVC(O
4 X==2(-nA& " B)V(AV -B)&C
5 X=-AVBVAV-B)&C
6 X==-AVBVCV-B&A
7 X==2(-AVBVC)V-BV-C
8 X==(CVB)&AV-B&A
9 X==(-AVB)VAV-B&-C
10 X==-CVAVAV-B&C
11 X==(-AVB)&CV-BVA
12 X=-AVC&AV -B&-C
13 X==("AVB)VAV-BVC
14 X=-(AvB)&CV -B&B
15 X==(-B&A)VAV-BVC
16 X==("AVC)VAV-A&-B

4, OHpeI[eHI/ITB, ABJIAIOTCA JIM ABA BBICKA3bIBAHUA OKBUBAJICHTHBIMU.

1 A& (A V B)
AVB
2 ~(XV-Y) VY & Z
-X & (YVZ)
3 A& BV C)
(AVB)& (A V C)
4 ~(-A&B VA& BV —C))
~B & (A Vv C)
5 ~(A&B) & —C
~AV BV -C
6 ~(-AV B) Vv —C
(A& —B) vV —C
7 ~(AV -BV C)
-A&B & —C
8 AV (A & B)
A&B




A&-(-B V ()
A&B&-C

10

AV (B&C)
(A&B)V (A&C)

11

-~ (A&B) & —C
(A V -B) & -C

12

~(-AV B) vV —C
—“AV BV —C

13

~CV-BV-(AV-0)
~A&BV-C&B

14

~(AV~BVC(C)
A& B&C

15

~CV-BV-(AV-0)
~A&-BV-C

16

A&~-(-B V C)
A&-B&-C

5. OnpeaenuTs UCTUHHOCTD WJIX JIOKHOCTh BBICKA3bIBAHUM.

1

(X>4) & ~ (X>1) & (X>4)

npu X=1

2 X>1 & (—(X<5) & (X<3))
npu X=2

3 ((X>3) & (X<3)) & (X<1)
npu X=3

4 (X>4) & ~(X>1) & (X>4)
npu X=4

S (X< &(X<3) & ((X<2) & (X<1))
mpu X=1

6 ((X>2) & (X>3))
pu X=2

7 (X>4) VvV ~(X>1) VvV (X>4)
nmpu X=3

8 —((X>2) V (X<2)) V (X>4)
npu X=4

9 (X>4) VvV ~(X>1) VvV (X>4)

mpu X=1




10 —((X>3) V (X<3)) V (X<1)
npu X=2

11 X< VX< &((X<2)V (X<
npu X=3

12 X>1 & (—(X<5) V (X<3))
npu X=4

13 —((X>2) vV (X<2)) V (X>4)
npu X=1

14 X>1 & (—(X<5) V (X<3))
npu X=2

15 —~(~(X>2) Vv (X>3))
npu X=3

16 —((X>3) V (X<3)) V (X<1)
npu X=4

KonTposbHbIe BONPOCHI

1. Yro Takoe nmorumyeckoe BbicKazbiBaHue? [IpuBenute mpumepbl UCTUHHBIX U
JIO’)KHBIX BBICKA3bIBAHHM.

2. Yro Takoe coCTaBHOE JTIOTUYECKOE BhICKA3bIBaHUE (TIPUBEAUTE IPUMEPHI)?

3. Kak Ha3pIBaloTCs M Kak 0003HAYAIOTCS CIEAYIOIIHNE JTOTUYECKUE OTepaIiu:
WNJIN, HE, U, ECJIN ... TO, TOI'IA U TOJIBKO TOI'IA, JIUBO ... JINBO?

4. VYKaxuTe NPUOPUTETHI BHIMOTHEHHUS JIOTUYECKUX OIEpPalInii.

5. CoctaBbTe TaOMUIy UCTUHHOCTHU ISl CIEAYIOLIMX OINEpaluii: OTpUIIAHUE,
KOHBIOHKIIUS, TU3BbIOHKIUS, UMIUTUKAIMS, SKBUBAJICHIINS, UCKITFOUAIOIIIEE WIIH.

6. M300pa3ute (yHKUMOHAIBHBIE 3JEMEHTBI: KOHBIOHKTOP, AM3IBIOHKTOD,
HWHBEPTOP.

7. Ilo mMOWCKOBBIM 3ampocaM ObUIO HaWJIEHO ONPEACIEHHOE KOJIMYECTBO
ctpanuil. [lo 3ampocy «Mudopmaruka unu Anredpa» Haigeno 7300 crpaHuil, Mo
zanpocy «udopmatuka» — 4800, o 3anpocy «Anredpa» — 4500. Kakoe xomuyecTBo
cTpanul] Oyzaer HaijeHo no 3arpocy Undopmaruka & Anredpa?

8. Jna xakux 3HaueHWi yuciaa X MNPUBEICHHOE JIOTMYECKOE BBICKA3bIBAHUE
(X<5)—(X<3)) & ((X<2)—(X<I1)) Oynet uCTUHHO?



