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1. KPATKHUE TEOPETUYECKUE CBEJAEHMA

Ilepemennbie B anreOpe JIOTUKM MOTYT NMPUHHUMAaTh TOJLKO JBa
3HaueHus: 0 wnm 1. B anredpe IOruMKM OMNpenesieHbl: OTHOIICHHE
OSKBUBAJICHTHOCTH (0OO3HAyaeTcss =) W  ONepaluu:  CI0KEHUS
(IM3BIOHKITMK), 0003HaYaemMasi 3HAaKoM |J, YMHOXXEHHUS (KOHBIOHKIINH),
o003Hayaemasi 3HaKOM & WM TOYKOW, W OTpUIlaHUSA (MHBEPCHUM),
o0o3Hauaemasi HaTUEPKUBAHUEM.

Anrebpa JIOTUKHU OTIPEACseTCs CISAYIONEeH CHCTEMON aKCUOM:

{x =0,ecux =1 [0=1,

x=1lewmx#0; (1=0:

1lul=1, 0-0=0,
Ou0=0, 1-1=1,
Pul=1U0=1; 1-0=0-1=0.

3amnuch JIOTHYECKUX BBIPAXKCHUN KaK MPABWIO OCYIIECTBISECTCS B
KOHBIOHKTUBHON HOpMaiibHOM (popme KH® wunu Au3bIOHKTUBHOM
HopmaineHori dopme JH®D. B JIHO gmormdyeckue BbIpaKeHUS
3aIIUCHIBAIOTC KAK JIOTUYECKAs CyMMa JIOTMYECKUX NPOU3BEACHUU, B
KH® — kak moruueckoe Npou3BEACHUE JIOTHUYECKUX CyMM. Jlornueckue
BBIPKEHUS CBSI3bIBAIOT 3HAUCHHE JIOTUYECKOM (DYHKIIUU CO 3HAYCHUSIMU
JIOTUYECKUX ITEPEMEHHBIX.

[Ipu mpeoOpa3zoBaHUSAX JIOTUYECKUX BBIPAKEHUU HCIOJIb3YIOTCS
JIOTUYECKHUE TOXKAECTBA!

¥r=x;xUl=1xU0=xx-1=xx-0=0xUx =x;
x-x=x;xUx-y=x;xyUx-y=x,(xuy)-(xuy)=rx;
xUx-y=xUy,x y=xUy;xUy=Xx"-).

JIr060€ norudeckoe BeIpaKEHHUE, COCTABICHHOE U3 N IIEPEMEHHBIX
Xny Xn-1, «+y X1 C TIOMOIIbIO KOHEYHOTO YHCJIA OTIEpAIUii anreOphl JIOTHKH,
MOKHO paccMaTpuBaTh KaK HEKOTOPYH (YHKIIMIO N TMEpPEMEHHBIX.
Takyro GyHKIIMIO Ha3bIBAIOT JOTUYECKON. B COOTBETCTBUU ¢ aKkCHOMaMu
anreOpbl JOTHMKH (YHKIIUS MOXKET NPUHHUMATh B 3aBUCUMOCTH OT
3HAUYC€HUs MepeMeHHbIX 3HadeHne 0 mau 1. DyHKOUS N JOTHYECKUX
NepeMEHHBIX MOKET ObITh ompeseneHa aid 2" 3HaueHuil mepeMeHHbIX,
COOTBETCTBYIOIIMX BCEM BO3MOXKHBIM 3HAUCHMUSIM  N-pa3psiIHBIX
JIBOMYHBIX YHCEI.




[IpeacTaBnsioTr  uHTEpeC  cleAylomme  QYHKIMH  JIBYX
IIEPEMEHHBIX X Y

fi(x,y) = x + y — nornveckoe yMHOKeHHE (KOHBIOHKIWSA);

f5(x,y) = x U y — torudeckoe ciioxeHue (IU3bIOHKIINA);

f3(x,y) = X *y — normyeckoe yMHOXKEHUE C MHBEPCHUEN;

fi(x,y) = x Uy — noruueckoe cioxeHue ¢ MHBEPCHUEi;

f<(x,y) =x@®y=x+yUX*y— CyMMUPOBAaHHUE 10 MOAYIIIO 2;

felx,y) =x @y =x+yUX-y— paBHO3HAYHOCTb.

DOU3NYECKOE YCTPOMCTBO, PEATU3YIONIEE OJIHY U3 OIEepalnil
anreOpsI JIOTUKH WJIH MPOCTEHITYIO JIOTHYECKYIO (DYHKIIHIO, Ha3bIBACTCS
JIOTHYECKUM djeMeHTOM. CxeMma, cOoCTaBJIEHHas U3 KOHEYHOI'0 YHKCIa
JOTHYECKUX DJJIEMEHTOB II0 OIPEACIEHHBIM IIpaBHJIaM, Ha3bIBACTCS
JIOTUYECKOM CXEeMOM.

Jlorndeckass (YHKLIUS N IepeMeHHBbIX, NpuHUMaomux 2
3HAYCHUI, MOXKET OBbITh 3aJaHa B B¢ TaOnuIbl 3HaueHui f(V;), koTopas
OHa MpuHHUMaeT B Toukax Vi, rae i=0, 1, ..., 2"-1. Takue TaOIUIIBI
Ha3bIBAIOTCSA TaOJIWIIaMH HMCTHHHOCTH. B Tabmmme 1 mpeacraBicHBI
TaOJIMIIBI UCTUHHOCTH, 3aJaloliiue yKka3aHHbIe Bbiie GyHkiuu fi, fp, fs,

f4l f51 f6'

Tabnuma 1 — TabuIel MICTHHHOCTH JIOTUYECKUX (DYHKITHM

: 3HaueHms Jlornueckue GhyHKIIUN
| MIEPEMEHHBIX

X Yy fl f2 f3 f4 f5 f6
0 0 0 0 0 1 1 0 1
1 0 1 0 1 1 0 1 0
2 1 0 0 1 1 0 1 0
3 1 1 1 1 0 0 0 1

Ecnu 4ucno joruueckux NEpPEeMEHHBIX HE TMPEBbINIACT 5+0,
npeoOpa3oBaHus JOTMYECKUX YPABHEHUM YJO0OHO MPOU3BOJUTH C
nomoIeio KaptT Kapro wim nuarpamm Beitga. Lens nmpeobpa3zoBanuii —
MOJIYyYCHUE KOMIIAKTHOTO JIOTUYECKOTO BBIPAXKEHUS, TO €CTbh €ro
MUHUMU3AIUS. MUHUMU3AIUIO MPOU3BOJAT OOBEIUHEHUEM HAOOpPOB
(tepmoB) Ha kapte KapnHo. O0beguHsemMble HAOOpHI JMOJKHBI HMETH
OJIMHaKOBBIC 3HaueHUs1 PyHKumu (Bce 0 unu Bee 1).




Hampumep, mycTh TpeOyeTcss HAMTH JIOTHYECKOE BBIPKCHHUE IS
ngorudeckoit ¢Qyuknmm f, TpEX mepeMmeHHBIX X, Y, Z, KoTopas
OTIMCBHIBACTCS CACIYIONIEH TaOIuIe ICTUHHOCTH (Tabiuna 2).

Tabmuna 2 — Tabauiia HCTUHHOCTH JIOTHYeCKOM (QyHKIHH fy,

[ X y Z i m; M,

0 0 0 0 0 - xUyuz
1 0 0 1 0 - xUyuz
2 0 1 0 0 - xUyuz
3 0 1 1 1 X'y -z -

4 1 0 0 0 - xUyuz
5 1 0 1 1 X y-z -

6 1 1 0 1 X-y-z -

7 1 1 1 1 Xy 'z -

Jlornueckoe BbIpax€HHUE 3aJaHHON JTOTUYECKOW (DYHKIIUM MOXKHO
npencrasuth B Buae JIHD kak 1oruyeckor cyMMbl MUHTEPMOB M; WU B
Buje KH® kak 10rmyeckoro npousBeieHus MakcTepMoB M;:

JH®: f,=xyzUxyzUx 'y ZUx+ 'y 2z,

KHO: f,, =(xuyuz)-(xuyuz)-(xUyuz) (xUyuUz).

Jlornueckast ¢ynkiusa B JJHD npeumyIiiiecTBEHHO peaau3yercs
Ha jorudeckux snemeHtax W, M-HE. Jlormueckas ¢ynxums B KHO
MPEUMYIIIECTBEHHO peanmn3yercs Ha anemenTax NI, NJIN-HE.

Kapra Kapno mnpexacrtaBiser cobOoil Tabmuily, B KOTOPOH
NpeJCTaBICHbl Bce MHUHTEpPMBI. Kaxaplii MUHTEpM H300pa)kaercsi Ha
KapTe B BUJIE KJIETKH. MUHTEPMBI COCEAHUX KJIETOK OTIMYAIOTCS TOJIBKO
3HAYEHHEM OJIHOU nepeMeHHON. COCeTHUMHU TaKKe€ CUMTAIOTCS KpailHHUE
KJIETKU KaXJ0T0 cToJIONA i cTpoku. CumBoa «1» o00o3HavyaeT npsamoe
3HAYCHUE TEepPEeMEHHOM, a «0» — HHBEPCHOE 3HAYCHUE IEPEMEHHOI.
MuHntepmbl, BXomsimue B (QYHKIHMIO, OTMEUAIOT €IWHUIIAMU B
COOTBETCTBYIOIIMX KJIETKax KapTel. I MUHTEpMa, HE BXOJSAILIETO B
GyHKIMIO, B KJIETKaX TMPOCTABISETCS HYJIb WM KJIETKa OCTaércs

nycroii. Kapra Kapro noruueckoit pynkiuu f,, mpuBenena Ha pucyHke
1.
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Pucynok 1 — Kapra Kapno nornueckoii ¢pynknnu fy,

Ha kxapre KapHo oTMeyaroTcs rpymibl, cocTosiye u3 2" sueek,
KpatHbiX 2 (2, 4, 8, ...), u coaepxanue 1. Kaxnasa rpymnmna, BeleaeHHas
CIUIOIIHOW JIMHUEH, OOBEAWHSET IO JBE SUYCHMKU M COOTBETCTBYET
JOTUYECKUM TTPeoOpa30BaHUSM:

x yrzUxyz=xy-(zUz)=x"y;

x yrzUx yz=xz-(yUuy)=x-z

X yzUx yz=vy-z-(xUXx)=y-z.

MUHUMU3UPOBAHHOE BBIPAXKEHUE, OMHUCHIBAIOIIECE JIOTUYECKYIO
GyHKIMIO, TMPENCTaBIsIeT COO0OM JU3BIOHKIMIO TOJYYEHHBIX TIPH
oMoty kapT KapHo normyeckux BeIpakeHui. B pesynbrare nomyyaem
BBIpA)KCHHE B JU3BIOHKTUBHOM HOpMasibHOM opme (JIHD):

fn=x'yUx-zUy-z

Jns peanuzanum jorudeckord QyHkmuu Ha snementrax 2U-HE
npeoOpasyeM MoJiydeHHOe BhIpakeHue B 0azuc snemenToB M-HE:

fn=Xx'yUXx-zUy-z=Xy yzZ-+XZ,

CooTBeTcTBYIOIIAsA CXEMHAs peanu3alus MPUBEICHA HA PUCYHKE
2. B cxeme uCHNonb3yroTcs JBE MHTErpajibHble MUKpocxembl DD1 u
DD2. Kaxnas wuHTerpajibHas MHKPOCXEMa COJIEPKUT  YEThIpPE
nornueckux snemenTa 21-HE.

Ha pucynke 3 1npuBegeHa penedHO-KOHTAKTHAsA  CXEMa
JIOTUYECKOr0 YCTPOMCTBA, B KOTOPOM JIOTUUECKUM apryMeHTam X, Y, Z
COOTBETCTBYIOT 3aMBIKAIOIIME KOHTAaKThl — —, a WHBEPCHBIM
3HAYEHUSAM ITUX IEPEMEHHBIX COOTBETCTBYIOT PA3MBIKAIOIINE KOHTAKTHI



~F. Jlornmueckori ¢yHkmuu f COOTBETCTBYeT HCIOJHUTEIBHOE
YCTPOMCTBO (0OMOTKA JIEKTpOMarHuTHoro peie K).
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Pucynok 3 — PeneiiHo-KOHTaKTHasI cXeMa JIOTHYECKOTO YCTPOHCTBa

Kaxpmass rpynma, BblACICHHAs NYHKTHPHOM JIMHUEW HA KapTe
KapHo, o0beauHsieT MO ABE SYEHMKM M COOTBETCTBYET JIOTHYECKUM
npeoOpa3oBaHUsIM:

(xuyuz)-(xUuyuz)=xUgz
(xUyuz)-(xUyuUZzZ)=xUYy;
(xuyuz)-(xuyuz)=yuz

B pesynbrare mosiydaeM BBIpaXEHHE B KOHBIOHKTUBHOMU

HopmansHOU popme (KHD):



fm=0GUuy)-(xuz)-(yUz).
s peanuzanuu Jorudeckor pynkmuu Ha snemenTtax 2MJINM-HE
npeodpasyeM mojydeHHoe BeipakeHue B 6azuc anemenToB NJIN-HE:

fm=Guy) - (xvuz)-Guz)=xuy)uxuzuyuz).
CooTBeTcTBYIOIIAsl CXEMHasl peajiv3alus MpuBeJcHa Ha PUCYHKE

4. B cxeme HCHONB3YIOTCS JIB€ MHTErpajibHbie MHUKpocxemMbl DD3 u

DD4. Kaxnas uHTerpajJibHas MHKPOCXEMa COJIEPKUT  YEThIpPE

nornueckux snementa 2MJIN-HE.

x y 2z
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Pucynok 4 — IlpunnunuansHas cxema Ha sjaeMmenTax 21MJIN-HE

Ha pucynke S5 nmnpuBeneHa peIEMHO-KOHTAaKTHAas  CXema
JIOTUYECKOr0 YCTPOMCTBA, B KOTOPOM JIOTUYECKUM apryMeHTam X, Y, Z
COOTBETCTBYIOT 3aMBIKAIOIINE KOHTAKTHI, @ UHBEPCHBIM 3HAUYCHHSM ITUX
MEPEMEHHBIX COOTBETCTBYIOT Pa3MBIKAIOIIME KOHTAKThI. Jlormdyeckoi
¢yskimr f COOTBETCTBYET WCHOJHUTEIBHOE YCTPOMCTBO (0OMOTKA
aleKTpoMarHuTHoro pene K).



e

]? Kx Kx Ky

Y

i K K K K
F— U y V4 2z ]

K, | © L]
U: —
IGI ——

PucyHnok 5 — PeneiiHO-KOHTaKTHas cXeMa JIOTHYECKOr0 yCTPOMCTBA

2. 3AJIAYM JIJI1 CAMOCTOSTEJIBHOM PABOTBI
Pa3paboTaTh cxeMbl Ha JIOTUYECKHUX W PEIECHHO-KOHTAKTOPHBIX
DJICMEHTaxX I peanu3anuu Jorudeckux (ynkmuit f  dgerpipéx

apryMEHTOB, 3a/IaHHBIX 10 BapUaHTaM B Tabuile 3.

Tabnuua 3 — UuauBuayanbHbIe 3a1aHUs 110 BApUaHTaM

x |0 ]o]oJoJoJo oo 11 |11 1111
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Jlornueckyro ¢yHkmuio mnpeacraButh B Buae JH®D u B Bume

1) 21, 2WJIU, HE.

2) 21-HE.
3) 2WJIN-HE.
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kapT KapHO ¥ mpu moMoOIIM JOTUYECKUX MpeoOdpazoBaHuil. Pa3paboTky

KH®. MunuMuzanuoo J0ru4ecko (QYHKIHUH MPOBOJUTH C MOMOIIBIO
IPOBECTH Ha 0a3e CAEAYIOIUX TUIIOB AJIEMEHTOB:
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3. COJIEPYKAHUE OTYETA

OTYET MOKEH COJIEPKATh:

1) ucxonHoe 3ananue;

2) TabIUIly HICTUHHOCTH JIOTHYECKOM (DYHKIIUH;

3) noruueckyr (QPyHKUHIO B BUIE JIOTHUECKOTO BBIPAXKEHHUS B
dopme JJH® u KH®, cocraBieHHOro Ha OCHOBAaHWUU TaOJIMIIBI
UCTUHHOCTH;

4) xapty KapHo, cOCTaBJIEHHYIO Ha OCHOBE TaOJHUIIbl ICTUHHOCTH;

5) BbIpaXeHUE JOTrMYeCKOW (YHKIUU, MUHUMHU3UPOBAHHOE C
MOMOIIbIO KapThl KapHO U JIornyeckux npeoopa3zoBaHui.

6) IlpuHUMNUANbHBIE CXEMbl JIOTHUYECKOTO  YCTPOMCTBA,
peanu3yIolero 3aaHHy0 JIOTMYECKYI0 (DYHKIUIO B 0a3uce JIOTHYECKUX
anementoB 2U-HE, 2UJIM-HE. Ilpu HeE0oOXOOUMOCTH BO3MOXHO
HCII0Jb30BaHue JIornueckux nementoB 21, 21UJIN, HE.

7) PeneliHO-KOHTAKTOPHBIE CXEMBI JIOTHYECKOT0 YCTPOICTBA.
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