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®OPMb| MbILLJTEHNA

s  JIOTUKA — 370 Hayka 0 dpopmax 1 3aKoHaX YesiloBE4YECKOro MbILLSIEHUS 1,
B YaCTHOCTU, O 3aKOHaxX goKa3aTeslbHbIX pacCyXaeHUMN.

= Jloruka nsyyaeT MbILLINIEHNE KaK CPEACTBO NO3HAHUA 0ObEKTUBHOIO Mypa. 3aKkoHbI
NOTUKM OTPaXkaloT B CO3HAHUM YenoBeKa CBONCTBA, CBA3M U OTHOLLEHUS OOBbEKTOB
OKpY>KatoLLLero Mmpa.

[ Cbopmaanas'-l Norunka cesi3aHa ¢ aHanmM3oM Halux 06bIYHbIX coaepxKarteribHbIX
yM03aKmoqu|/||7|, BblpaXXaeMblX pa3roBOPHbIM A3bIKOM. MaTtemaTnyeckas noruka
N3y4vaeT TOJIbKO YMO3aKJTio4eHUA CO CTPOro onpeaerieHHbIMn obbekTamm u
CyxXgeHndamMmun, ana KotopbiX MOXXHO OAHO3HAYHO pewnTb, NICTUHHBLI OHUN NI NTOXKHbI.

= /lgew v annapat norvku Ncnornb3yeTcs B KNOEpHETUKE, BbIYUCITIUTENBHON TEXHUKE U
SNEeKTPOTEXHUKE (NOCTPOEHNE KOMMNbIOTEPOB OCHOBAHO Ha 3aKOHax MaTeMaTu4ecKom
NOrVIKK).

m B ocHoBe nornyecknx cxem n yctponcts K nexmnt cneyuarnbHbln MateMaTU4eCKUn
annapar, UCNOoNb3YLWNN 3aKOHbI Nornknu. MaremaTtuyeckas nornka n3yyYaeTt Bonpochbl
NPUMEHEHNST MaTEMATUYECKNX METOAOB AS1A PELLEHUA NOrMYEeCcKNX 3aga4 U
NOCTPOEHUS NOrNYECKUX cXxemM. 3HaHUe Norukn Heobxoammo npu paspaboTke
anropuTMOB N NporpamMmm, Tak Kak B 6ONbLUMHCTBE S13bIKOB MPOrpaMMUpPOBaHNS €CTb
nornyeckune onepaumu.
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OCHOBHble (POPMbI MbILLSTIEHUSA

OcHoBHbIMK hopmamun Mbiwnenus senaTcs: NOHATUA, CY>KOEHUA, YMO3AKITKOYEHAA.

NMOHATUE - doopma MbILLSIEHUS, B KOTOPOW OTpaxatoTCs CyLLeCTBEHHbIE MPU3HaKM OTAENbHOro
obbeKkTa unu Knacca OOHOPOAHbIX OOBbEKTOB. [Mpumepbl: nopmepens, mpaneyusi, ypazaHHbIlU emep.
IMoHATME NMeET Be CTOPOHbI: codepxxaHue n 06bem.

CopaepxaHune NOHATUA COCTaBNAET COBOKYMHOCTb CYLLIECTBEHHbIX NpU3HaKkoB obbekTa. YTobbl packpbiTh
cofepXaHue NoHATUA, crieqyeT HanTn NpU3Hakn, HeobxoaMMble Y AOCTaTOYHbIE AN BblAeNEeHNa AaHHOro o6bekTa u3
MHOXeCTBa Apyrmx o6beKkToB. Hanpumep, cogep)kaHne NoHATUS «NepCcoHaribHbIA KOMMbIOTEP» MOXHO PacKpbiTb
cnegyowmm obpasom: «llepcoHarnbHbIN KOMMbITEP — 3TO YHUBEPCANbHOE 3NIEKTPOHHOE YCTPOMCTBO AJS
aBTOMaTtmyeckon obpaboTkm MHopMaLumu, NnpegHasHaYeHHOe A8 OQHOro Nonb3oBaTens».

O6bem NoHATUA onpeaensieTcs COBOKYMHOCTLIO NPeaMETOB, Ha KOTOPYHO OHO pacnpocTpaHsaeTca. O6bem
MOHATUS «NEPCOHarnbHbIN KOMMNBIOTEP» BblpaXkaeT BCO COBOKYMHOCTb (COTHU MUSISIMOHOB) CYLLIECTBYHOLLMX B HAcTosLee
BpeMs B MUpEe NepCOHarnbHbIX KOMMbIOTEPOB.
CYXOEHMUE — aT0 popma MbILLNEHNS, B KOTOPOM YTO-NMBO yTBEPXKOAETCS Ui oTpmyaetcs ob
obbeKkTax, X CBOMCTBAX N OTHOLLIEHUSIX.

Cy)K,EI,eHI/IFIMVI 00bI4HO ABNAKOTCA NOBECTBOBATENbHBLIMM npennoXeHnAamMmmn, Kotopble MOryT ObITb UM UCTUHHBIMW UNK
JIOXHbIMW.

«bepH — cmonuua ®paHyuu»,
«Peka KybaHb snadaem 8 A308cKkoe Mopey,
«2>9», «3x5=10»

YMOS3AKITKOMEHUE — a10 (hopma MbiLneHnsa, NnocpeacTBOM KOTOPOW U3 04HOMo Uin
HECKONbKNUX UCTUHHbIX CY>XXOEHUN, Ha3blBa€MbIX NOCLISIKaMU, Mbl MO OnpeaeneHHbIM
NpaBunam BbiBOAA NOfy4yaeM HOBOE CyxXaeHue (3aKnoyeHune).

Bce memannsbl - npocmeie sewecmea. Jlumud - memanin.— Jlumud - npocmoe gewiecmaeo.
OOuH u3 yarnoe mpeyaoribHUKa paseH 90°. — 3mom mpeya0oribHUK MPsiMOYy20/1bHbIU.



"
AJTTEGPA BbICKA3bIBAHN

= B ocHoBe paboTbl MOrM4ecknx CXem 1 yCTPONCTB NepPCOHaribHOMo
KOMMbIOTEPA NEXUT cneumanbHbI MaTeMaTU4YeckMn annapar -
maTemMaTtumnyeckas normka. Matemartmyeckas normka nsyyaet BOnpochl
NMPUMEHEHUS MaTeEMaTUYECKNX METOO0B A PELLEHUS NOrMYecknx 3agad u
MOCTPOEHUS NOTMYECKNX CXeM. 3HaHMe NOormku Heobxoammo npu
pa3paboTke anropuTMOB 1 NPOrpamMm, Tak Kak B OONbLUNHCTBE A3bIKOB
NporpaMMMpPoOBaHUS €CTb NTOTMYECKMe onepaLumn.

s AHrnuncknn matematuk xopox bynb (1815 — 1864 r.) cosgan
riormyeckyto anredpy, B KOTOPOM BbiCKasbiBaHUA 0003Ha4YeHbl BykBamu.
CouunHeHune [xopoxa byns, B kKoTopoM nogpobHO nccnegosanack aTa
anrebpa, 6b1no onybnunkosaHo B 1854 r. OHO HasbiBarnoch «WccnegosaHue
3akoHoB MbIcnny» («Investigation of the Laws of Thought»). OTctoga sicHo,
4yTO byrnb paccmatpusan cBok anredpy Kak MHCTPYMEHT U3y4YeHNA 3aKOHOB
4esI0OBEYECKOro MblLLSIEHNA, TO €CTb 3aKOHOB JTOMUKM.

Anrebpy Nornkn nHade HasbiBaloT anredbpomn BbicKkasbiBaHMA. B
MaTeMaTU4YECKOWN FIOTMKE CYXOEHUS Ha3blBalOTCA BbICKa3biBAHUAMW.



" A
BbICKA3bIBAHUE - 310 noBecTBOBaTenbHOE npeanoxeHue, o

KOTOPOM MOXHO CKa3aTb, YTO OHO UJIU NCTUHHO UJTIN JNTOXHO.

e Hanpumep:
3emns - nnaHema ConHe4dHou cucmembl. (VICTUHHO)
2+8<5 (JloxHo)
5 - 5=25 (cTnHHO)
Bcsikut keaBpam ecmb napannenozpamm (ICTUHHO)
Kaxxdbit napannenozpamm ecmpb kgadpam (JI0XHO)
2 - 2 =5 (JloxHO)
e He Bcskoe npeaonoxeHue ABNSETCHA BblCKa3biBAHNEM:
1) BocknuuaTernbHble U BONPOCUTENbHbIE NPEeanoXeHUs BblCKa3blBAHUSIMU He
ABNAOTCA.
- “Kakoro useTta atoT gom?”
- “MNenTe TomaTHbIN COK!”
- “Cton!”
2) He aBnAOTCA BbiCKa3biBAHUAMU U OnpeaesieHns.
“HasoBem meamnaHom OTpPe30K, COeANHAOLLNIA BEPLUMHY TPEeYrofibHUKa C cepemHou
NPOTUBOMONOXHOW CTOPOHbI”.
OnpeneneHna He 6bIBAOT UCTUHHBIMM UITN JIOXKHBIMMW, OHU NNLLIb (PUKCUPYIOT
NPUHATOE UCMONb30BaHNE TEPMUHOB.
3) He aBnsaoTCA BbiCKa3biBaHUAMU U NpeanoxeHna tuna “OH cepoena3” unu

“X- 4x + 3=0” - B HUX HE yKa3aHO O KaKOM YernoBeKe UAOET pedb Unn ONs Kakoro ymcna
X BEPHO paBEHCTBO. Takme npeanoXXeHusi HasblBalTCs 8bICKa3bleamesibHbIMU
¢ghopmamu.

e BbickasbieameribHas d)opMa — 3TO MNoBeCTBOBATESIbHOE NnpeaJjioxXeHne, Kotopoe
NnpAMO UM KOCBEHHO COOEPXNT XOTA Obl OAHY NepeMeHHY0 U CTaHOBUTCAH
BblCKa3blBaHMEM, KOrga Bce rnepemMeHHble 3amelalotcd CBOMMN 3HA4YEHUAMN.



BblickasbiBaHNS MOryT ObITb MPOCMbIMU U CJTIOXXKHbIMU.

BbiCcKa3biBaHUe CYUTAETCH NPOCTbIM, €CJI HUKAKYIO ero 4acTb Herlb3A
paccMmaTpuBaTb Kak OTAeNbHOE BbiCKa3biBaHMe

HekoTopble BblCKa3biBaHNA MOXHO Pas3noXuTb Ha OTAEMNbHbIE YacTu, NPU 3TOM Kaxkaas
Takas 4yacTb OyaeT caMoCcTosTENbHBIM BbiCKa3bliBaHMEM. Hanpumep, BbiCcKka3biBaHUE
“Ce200Hs1 8 4 yaca OHs1 5 6k 8 WKorie, a K 6 Yacam ee4vepa rowersl Ha Kamok” COCTOUT U3
2 yacTten. BbickasbiBaHMe MOXET COCTOSATb U U3 DONbLUEro KonmyecTsa YacTemn.

Bbicka3bieaHUe, KOMOPOe MOXXHO Pa3JioXumb Ha Yacmu, 6ydem Ha3bleamb
CJIOXXHbIM, a Hepa3J/10)KumMoe dasiee ebiCKa3bieaHUe - MPOCMbIM.

CrnoxHoe BbiCKa3biBaHWE rnony4vaercs nyteMm oobeanHeHnsa NPOCTbIX BbiCKa3biBaAHWUN
socuvyeckumu cesizkamu — HE, WU, WIIN. 3Ha4vyeHne NCTUHHOCTU CrOXHbIX
BbICKa3blBaHWUN 3aBUCUT OT UCTUHHOCTU BXOASALLNX B HUX MPOCTbIX BbICKa3blBaHUM U
06bEeaNHAIOLMX UX CBA3OK.

Hanpumep, gaHbl NpocTble BbiCKa3biBAHUS:

Ha ynuue udem 00x0kb.
Ha ynuue ceemum corsHue.
Ha ynuue nacmypHasi nozoda.

CocTaBMM M3 HUX CIOXHbl€ BbICKa3blBAHUS:

Ha ynuue udem 000k U Ha yruue ceemum coriHUe.
Ha ynuue ceemum conHue UJsiu Ha ynuue nacMmypHasi rnoz2ooa.
HeeepHO 4mo Ha ynuue udem 00xO0b.



» B matemarmnyeckoun norvke He paccmaTpuBaeTcs
KOHKPETHOE coepXaHne BbIiCKa3blBaHWUS, BaXXHO TOSbKO,
NCTUHHO OHO UK JNOXHO. [103TOMY BbICKa3biBaHUe
MOXHO NpeacTaBUTb HEKOTOPOU NepemMeHHOU
BeJIMMUHON, 3HAYEHUEM KOTOPOU MOXET ObITb
Tonbko 0 unu 1. Ecnu BbicKka3biBaHMEe UCTUHHO, TO
ero sHadyeHue paBHO 1, ecnu noxHo - 0.

= [lpocTbie BbiCKa3blBaHMNSI HA3BaNu J1o2u4ecKumMu
nepeMeHHbIMU N ONA MPOCTOThI 3anncn nx obosHa4vatoT
naTtnHcknmm oykesamm: A, B, C...
JlyHa sensemcs cniymHukom 3emriu. A = 1
Mockea — cmonuua epmaHuu. B = 0

s CnoXHble BbiCKa3biBaHNS Ha3bIBAOTCS s102U4eCKUMU
QYHKUUAMU. 3HAYEHUSA NOrM4Yeckon PyHKUMN TakkKe
MOXET NMPUHMMaTbL 3Ha4YeHna Tonbko 0 nnu 1.



BA30OBbIE JIOITMYECKUE
OMNEPAL NN

B anrebpe Bbicka3biBaHU, Kak N B 0b6bI4HOW anrebpe,
BBOOAUTCS pad onepauunn. Jlornyeckne ceaskm U, UJ1TN m
HE 3ameHaTCca nornyeckumm onepaunuamm:
KOHBIOHKUUeU, Ou3bloHKUuUel u uHeepcuel. 310
OCHOBHBbIE fTOrnyeckmne onepauunun, npm NOMOLLM KOTOPbIX
MO>XHO 3anucaTtb 0By Normyeckyto oyHKUULO.



"
1. llornyeckan onepauna MHBEPCUA (OTPULAHUE)

e cooOTBeTcTBYET Yactuue HE

e 0003Ha4aeTCcs YePTOYKON HA4 UMEHEM NEPEMEHHON UNU
3HAKoOM ' nepen nepemMeHHoun

o WHBepcus nornyeckon nepemMeHHOM UCTUHHA, ecnu cama

nepemMeHHas J10XHa, U, HaOGOpOT, NMHBepCus NnoxHa,
eCJin nepemMmeHHasda UCTUHHaA.

Ta6n|/|u,a NMCTUHHOCTU MHBEPCUN NMMEET BUA.

A A
0 1




"
2. Ilornyeckan onepauva AN3 bIOHKUUNA

(MOMM4YECKOE CJ1IOXEHUE)

cooTBeTcTBYeT cotosy U1

o603Havaetcs sHakoM V. unn + vnn |

ON3BIOHKUMA ABYX NTOrMYeCKUX nepeMeHHbIX JIoOXKHa Toraa u
TONbKO TOraa, korga o6a BbiCKa3sbiBaHUSA JNTOXHbI.

ITO onpeaeneHne MoXxXHO obobLWMTL Ana Noboro KonnyecTBa
NOrMYECKNX nepemMeHHbIX, 06 beaANHEHHbIX AN3bIOHKLIMEN.

AV BV C =0, Tonbko ecnu A=0, B=0, C=0.
Tabnuua UCTUHHOCTU AU3BIOHKLMM UMeeT crieqyoLwmnii BUA;

A B AVB

0 0 0

0 1 1

1 0 1
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3. llornyeckan onepauna KOHbOHKUUA
(MOTMM4YECKOE YMHOXEHMUE)

COOTBETCTBYET Ccoto3y

0603HauYaeTcs 3HakoM & unm N\, nnn -

KOHBIOHKUMA ABYX JIOrM4YECKUX NepeMeHHbIX UCTUHHA Toraa
U TONbKO TOoraa, korga o6a BbiCKa3biBaHUSAA UCTUHHBI.

OTO onpeaeneHmne MoXXHo obobLWMTL Ans nodoro Konu4vecTea
NOrnNYecKnx nepemMeHHbIX, 06beaANHEHHbIX KOHBIOHKLMEN.

A & B & C=1, Tonbko ecnun A=1, B=1, C=1.

Tabnmua NCTUHHOCTU KOHBIOHKLUNK MMEET CreayroLnm Bua:

A B A&B

0 0 0

0 1 0

1 0 0




NOIMM4YECKUE BbIPAXEHUA U TABITMLbI
NCTUHHOCTU

CnoXHble BbICKa3biBaHUS MOXHO 3anucbiBaTb B Buae doopmyn. [na atoro
NPOCTbIE NIOrMYECKMNE BbliCKa3blBaHNS HY>XHO 0D03HAYMTb KaK SIormMyeckme
nepeMeHHble DyKBaMu N CBA3aTb X C MOMOLLbIO 3HAKOB JTOMMYECKMUX
onepaunn. Takne dpopmyrsibl Ha3bIBAOTCA JI0O2UYECKUMU 8blpa)XXeHUsIMU.

H : .
SPANED (Av B) & (A v B)
(Av B& )

YToObI onpeaennTb 3Ha4YeHne NorM4YecKoro BelpaxxeHnst HeobxogmMmo
NOACTaBUTb 3HAYEHUSI NOMMYECKNX NEPEMEHHBIX B BbIpaXXEHUE U
BbINOMNHUTbL Nnornyeckmne onepauun. Onepaummn B fIOrM4ECKOM BblPaKeHUN
BbINOSTHAKOTCS CreBa HarnpaBo C y4eTOM CKOBOK B crneayowem nopsiake:

1. HBepcus;

2. KOHbHOHKLMUS;

3. AN3BIOHKUMNSA;

4. yMNNUKauma n 3KkBUBANEHTHOCTb.
[na nasmeHeHnsa ykasaHHOro rnopsigka BbIMOSIHEHUS NTOMMYECKNX onepaunm
NCNOSb3YKTCS KPYIible CKOBKM.




" JE
Tabnuubl UICTUHHOCTU

= [Ins KaXgoro COCTaBHOIO BbICKa3blBaHUS (FTOMMYECKOro BblPaXKeHNS) MOXHO
NnocTpouTb mabnuuy ucmuHHoCcmu, kKoTopasi onpeaensieT UCTUHHOCTb MK NOXXHOCTb
NOrMYECKOro BblpaXXeHUsi NPU BCEX BO3MOXHbIX KOMOUMHALNAX NCXOAHbLIX 3HAYEHUN
MPOCTbIX BbICKa3bIiBaHWI (JTOrMYECKNX NEPEMEHHbIX).

= [py noctpoeHun Tabnuu, CTUHHOCTU LienecoobpasHO PyKOBOACTBOBATLCS
onpeaeneHHon nocneaoBaTeribHOCTbIO AENCTBUINA:

1) 3anucaTb Bblpa)KeHne 1 onpeaennTb NoOpsiAoK BbIMOMTHEHUS onepauui

2) onpenennTb KONMMYECTBO CTPOK B Tabnunue NCTMHHOCTU. OHO paBHO KONMMYECTBY
BO3MOXXHbIX KOMOWHALNW 3HAYEHUIN NTOTMYECKUX NEPEMEHHbIX, BXOASLLNX B

norn4yeckoe BblpaxkeHne (onpegensaercs no dopmyneQ=2" , rae n - KONNYECTBO
BXOAHbIX NEepeMEHHbIX)

3) onpenenuTb KONMYecTBO CTONOLIOB B TA0ONMLE UCTUHHOCTU (= KONMUMYECTBO JTOrMYECKNX
NepeMeHHbIX + KONMMYECTBO NTOrMYECKNX onepaunin)

4) nocTpouTb Tabnumuy MCTUHHOCTN, 0603HaYUTb CTONOLbI (MMEeHa NepeMeHHbIX U
0003HaYEeHNS NOrMYEeCcKNX onepaumn B NOpsiAKE UX BbIMONHEHNA) N BHECTU B
Tabnnuy BO3MOXHble Habopbl 3HAYEHNIN UCXOAHbBIX NTOrMYECKNX NEPEMEHHbIX.

5) 3anonH1Tb Tabnuuy MCTUHHOCTU, BbINOMHSAS 0a30BbIe NOrMYyeckne onepaumm B
HeobxoanmMoN nocneaoBaTenbHOCTY U B COOTBETCTBMM C UX TabnmuamMmm UCTUHHOCTHU

Tenepb Mbl MOXEM ONpeaennTb 3Ha4YeHne nornvyeckon yHkummn ans nroboro Habopa
3Ha4YeHMN NOrnNYECKnX NepPeMeHHbIX.



Hanpumep, noctpoum t1abnuuy UCTUHHOCTU AN

norn4yeckon PyHKLMHK:
F{ABC)=A&(Bv ()

KonnyectBo BXOAHbLIX NEPEMEHHbIX B 3a4aHHOM
BblpaxXeHnu paBHo TpeMm (A,B,C). 3HauunT, KONIMYeCTBO
BXO[HbIX HAGOPOB, a 3HaYUT 1 CTPoK Q=2°=8.
KonnyectBo cTONOLOB paBHO 6 (3 nepeMeHHble + 3
onepauumn). Ctondusl Tabnunubl NICTUHHOCTH
COOTBETCTBYIOT 3HAYEHUAM UCXOOHbIX Bblpa)XeHNN
A,B,C, npoMmexyTo4HbIX pesynstatoB U1 (BV C), a
TakXe NCKOMOro OKOHYaTesNlbHOro 3Ha4eHUA CNoXKHOro
apUPMETUYECKOIO BbIPAXKEHUA A& (B v C)



BVC

A&(Bu ()




A&(BuC)

BVC




A B C i BVC | 4&(Bu()
0 0 0 1 0 0
0 0 1 1 1 1
0 1 0 1 1 1
0 1 1 1 1 1
1 0 0 0 0 0
1 0 1 0 1 0
1 1 0 0 1 0
1 1 1 0 1 0

3agaHue. nOCTpOIZTe Ta6m/|u,y NCTUHHOCTU ONA OAaHHOIo JTIOrM4YeCKOro BblpaXXeHusA.

(Av B)& (A v B)



(Av B)& (A v B)
A| B | 4A4vB | 4| ZvB (Av B)&(A Vv B)
0 0 0 1 1 0
0 1 1 1 1 1
1 0 1 0 0 0
1 1 1 0 1 1

PaBHOCUNbHbIE norn4yeckune Bblpa>xXeHusl. Jlornyeckue Bblpa>XeHu4d, y KOTOpPbIX rnocnegHne cTonoéupbl
Tabnuy UICTUHHOCTK coBMNagatoT, Ha3blBaKOTCA pPasHoOCUIIbHbIMU. [na o6o3Ha4yeHus PaBHOCUITbHbIX
JTOT'M4eCKnxX Bblpa)KeHMVI UCIOJ1b3yeTCA 3HaK =.

Hanpumep: 4 & B=Av B



3AMNMNCDH JIOFTMYECKOI'O BbIPAXEHUA MO TABJIIULE
MCTUHHOCTHW

I'IpaBI/lna NOCTPOEHUA JTOTMYECKOTIO BblpaXXeHUA .

1. [Ins Kaxxaom CTPOKU Tabnuubl MICTUHHOCTU C €ANHUYHbIM
3HaYeHNneM PYHKLNU MOCTPOUTL MUHMEPM.
MuHmepmoM Ha3biBaeTcHa Npoun3BeaeHne, B KOTOPOM
Ka)xgaa nepeMeHHasa BCTpevyaeTcs TONbKO OAnH pas —
nnbo ¢ oTpuuaHuem, nmbo 6e3 Hero. INepeMeHHbIE,
nmerLuime Hynesble 3Ha4eHNA B CTPOKe, BXOOAT B
MUHTEPM C OTpULIAHMEM, a NEPEMEHHbIE CO 3HAYEHUEM
1 — 0e3 oTpulaHus.

2. O6beanHNTL BCE MUHTEPMbI Onepaunen AN3boHKLMA
(norn4yeckoe CrnoXeHue), YTo 4acT CTaHOaPTHYHO CyMMY

npou3BeaeHun ansi 3agaHHon Tabnuibl MICTUHHOCTM.



X1 X2 X3 F
Mpumep. JaHa Tabnmua NCTUHHOCTW: - - - -
0 0 1 1
[MocTpoum norndeckoe BbipaxkeHue ans F. 0 1 0 1
Hangem cTpoku, B KOTOpbIX F=1. 0 1 1 0
OTO BTOpas, TPETbS U LWecTas. 1 0 0 0
1 0 1 1
1 1 0 0
1 1 1 0

[ns BTOpOI1 CTpOKM X1=0, X2=0, X3=1. 3Ty CTPOKY ONUCLIBAET MAHTEPM X1 & X2 & X3
Ona Tpetben cTpokn X1=0, X2=1, X3=0. Ty CTPOKY ONUCbIBAET MUHTEPM X 1& X2 & X3
[lns wecToit cTpokn X1=1, X2=0, X3=1. 3Ty CTPOKy onucbiBaeT MuHtepm X1 & X2 & X3

ObbeanHAa TepmMbl, NonyyYum Byneso BbipaXxeHue

F= X1&X2&X3vX1&X2& X3V X1& X2& X3

B 370 BbipaXkeHne BOLLN TEPMbI-NPOM3BEAEHNS OS] CTPOK C €4MHUYHBIM 3HAYEHMEM
byHKUMM F, a BCA cymMa COOTBETCTBYET COBOKYMHOCTU N3 TPEX CTPOK. [1Nsi oCTanbHbIX NSATU
HabOpOB 3HAYEHNI BXOL4HbIX NEPEMEHHBIX 3TO Bblpa)KEHNE PaBHO HyIHO.



" JE
JIlornyeckune pyHKUMU

= Jlioboe nornyeckoe BblpaxkeHne (COCTaBHOE BbiCKasblBaHWE) MOXXHO paccMaTpmBaTh Kak
norn4yeckyro pyHkuuto F(X1,X2, ..., Xn) aprymeHTamm KOTOpPOn ABSISAOTCS NOrndeckmne
nepemeHHble X1, X2, ..., Xn (npocTble BbiCKasbiBaHMA). Cama (PyHKUNA KaK N apryMeHTbl
MOTYT NPUHUMATb TOSTbKO ABa PasfiNYHbIX 3Ha4YeHnA: «McTtuHa» (1) n «noxe» (0).

= Bblwe Obinn paccmoTpeHbl PyHKUNK OBYX apryMeHTOoB: normyeckoe ymHoxeHune F(A,B)
= A&B, norndeckoe cnoxeHue F(A,B) = AVB, a Takxe rnoruyeckoe otpuuanme F(A) =
TA, B KOTOPOM 3Ha4YeHue BTOPOro apryMeHTa MOXHO CYMTaTb paBHbIM HYIIIO.

»  Kaxgas normyeckas oyHKUUS OBYX apryMeHTOB MMEET YeThblipe BO3MOXHbIX Habopa
3Ha4YeHun aprymeHToB. Moxet cyluectsoBatb N = 2% = 16 pasnunyHbIX NOrMYECKNX
doyHKUMIN OBYX apryMeHTOB.

s [akmm obpasom, cyulecTByeT 16 pasnnyHbIX NTOrMYECcKnX PyHKUU OBYX apryMeHTOB,
KaXkgasi U3 KOTOPbIX 3adaeTcsa cBoen Tabnuuen NCTUHHOCTH :



AprymeHTbI Jlornyeckue pyHKLUN

Jlerko 3ameTuTb, YTO 3aecChb norndeckas pyHkuma F2 asnsetcsa PyHKUnen
Nnornyeckoro yMHoxxeHnua, F8 — doyHkumen normyeckoro cnoxenud, F13 —
doyHKUMEN NOrM4yeckoro otpuuaHmnsa ansa aprymeHta A n F11 — dpyHkumnen
norn4yeckoro oTpuuaHnsa ansg aprymeHrta B.

B obblaeHHOW 1 Hay4HOW peyvn KpomMe Ba30BbIX TOrMYECKNX CBA30K «U»,
«UINN», KHEe» UCMOSIb3YITCA U HEKOTOPbIe ApYyrne: «eChnu... TO...», «... Torga u
TONbKO TOrga, Korga...» n ap. Hekotopble U3 HUX NUMEIOT CBOE Ha3BaHUE U
CBOM CMMBOJSI1, U UM COOTBETCTBYIOT OnpeaesieHHbIe Nnornyeckmne oyHKUnN.



"
UMIMNMUKALUA (JTIOTUMHECKOE CIIEOJOBAHUE).

s VIMnnukaumnsa oByx BbickasbiBaHU A 1 B cOOTBETCTBYET COHO3Y
«ECIIN... TO». OHa obo3Ha4aeTCcsd CMMBOSIOM —

= 3anucek A — B uyntaetcsa kak «u3 A crneayet B»

=  UMnnukauwms ABYX BbICKa3blBaHUN UCTUHHA BCeraa, KpomMme criy4vas,
eCJim nepBoe BbiCKa3biBaHNe UCTUHHO, a BTOPOE JTOXHO.

= [abnuua NCTUHHOCTU NMNMKaunn ABYyX cyxaeHun A n B Takosa:

A—B

— - @@ | P

B —
0 1
1 1
0 0
1 1

B nporpammmnpoBaHum aTy onepaunto obosHadvaroT «IMP».



"
9KBUBATNEHTHOCTb
(MOMMYECKOE PABEHCTBO, ®YHKLIMS TOXOECTBA)

» OHa obo3HavaeTca cMmmBonammn = Unn <=>, («Torga u TonbKo Torga).
s 3anuck A = B untaetca kak «A 9KBUBanNeHTHO B».

=  OKBUBANEHTHOCTb ABYX BblCKa3blBaHMN UCTUHHA TOSIbKO B TeX
criyyasix, korga o6a BbiCKa3biBaHUSA JIOXKHbI UM 06@ UCTUHHDI.

= Tabnuua MCTUHHOCTN 3KBMBANEHTHOCTU ABYX cyxaeHun A n B TakoBa:

A B A=B
0 0 1
0 1 0
1 0 0
1 1 1

B nporpammupoBaHum 3Ty onepaunto obosHavaroT «EQV».

B anrebpe Bbicka3biBaHU BCe nornyeckne oyHKUUM MoryT BbiTb CBEAEHbI MYTEM
nornyeckmnx npeobpasoBaHnin K Tpém 6a30BbIM OrMYEeCKUM onepaunam: MHBEPCUN,
ONSBIOHKLMN U KOHBIOHKLUMM



JIlornyeckue 3akoHbI U NpaBuna
npeobpa3oBaHUA NTIOrMYECKUX BbIpaXKeHUN

PaBHOCMNBHOCTN DOPMYI NOMMKU BbiCKa3blBaHUI 4YacTo
Ha3bIBaOT 3aKOHaMU J1I02UKU. 3aKOHbI NOTMKM OTpaxkatoT Hambonee
Ba)XKHble 3aKOHOMEPHOCTUN NOMMYECKOro MbILLINIEHUS.

B anrebpe BbiCKa3blBaHM 3aKOHbI JTOTMKX 3anncbiBalOTCH B

Buae dopMys, KOTOpble NO3BOSSAOT NPOBOAUTL 3KBUBANIEHTHbIE
npeobpa3oBaHNs NOrMYECKUX BblpaXKEHNN B COOTBETCTBUE C
3aKOHaMW FOTUKMW.

3HaHMe 3aKOHOB NOMMKM NO3BOSSAET NPOBEPATL NPaBUNBbHOCTb
paccyXOeHUM 1 gokasaTenbCcTB. HapylleHns 3TuxX 3aKOHOB
NPUBOOAT K JTOrMYECKUM oLLIMOKaM 1 BbITEKAOLLUM U3 HUX
NPOTUBOPEUNAM.
[Nepeuncnum Hanbonee Ba)KHble U3 HUX:



"
1. 3aKoH ToXAaecTBa. BcAkoe BbickasbiBaHNE TOXAECTBEHHO CaMOMY
cebe: A — A
OTOT 3aKOH cPopMyNiMpoBaH apeBHerpeyYecknm punocoom
ApucToTenem. 3aKoH ToXAecTBa YTBEPXOAET, YTO MbICIlb,

3aKkn4vyeHHas B HEKOTOPOM BbiCKa3blBaHUWN, OCTAeTCA HEU3MEHHOU
Ha NPOTSAXXEHUN BCEro paccyXXaeHusd, B KOTOPOM 3TO BbiCKa3dbiBaHME
dounrypupyer.

2. 3aKOH HenpoTuBopeuus. BoickasbiBaHME HE MOXET ObITb
O4HOBPEMEHHO UCTUHHbLIM U NTOXHbIM. ECnu Bbicka3biBaHe A —
NCTUHHO, TO €ro oTpuyaHne He A OOMKHO ObITb NOXHbIM.

CnepoBaTernbHO, JIOrMYeckoe Npou3BeaeHne BbiCKa3blBaHUS U €ro
OTPULIAHUSA AOIMKHO ObITb FNTOXHO:

3aKoH HENPOTUBOpPEYnNA roBOpnT 0 TOM, 4HTO HUKaKoe npearioxXxeHne

HEe MOXET ObITb UICTUHHO OHOBPEMEHHO CO CBOMM OTPULIAHUEM.
“Omo a6r510ko crniernoe” u “Omo a65o0ko He crnieroe”



3. 3aKOH UCKNIKYEHHOro TpeTbero. BoickasbiBaHne MOXeET ObITb NGO
NCTUHHBIM, MO0 NOXHbIM, TPETLEIO HE AaHO. JTO O3HAYaEeT, YTO pe3ynbTraT
NOMMYECKOro CNnoXXeHus1 BbiCKasblBaHUS U €ro OTpuULaHUa Bcerga npuHMMaeT
3Ha4yeHne NcTuHa:

Av A =1
3aKOH UCKMOYEHHOIO TpeTbero roBoOpunT O TOM, 4YTO AOJ1A KaxKOo0ro

BblCKa3blBaHUSA UMEKOTCH INULLb ABE BO3MOXHOCTU: 3TO BbiCKa3biBaHUe nubo
NCTUHHO, NN60 NoXHo. TpeTbero He AaHo.

“Cea0o0Hs s nony4dy 5 nubo He nosy4vy”. UICTUHHO Nnbo cyxaeHne, nmbo
ero oTpuuaHue.

4. 3aKOH ABOMHOIro oTpuuaHus. Ecnu aBaxkabl oTpuLaTh HEKOTOPOE
BbiCKa3blBaHMe, TO B pe3ynbsrate Mbl MOMYyYUM UCXOOHOE BbICKa3biBaHUE:

3aKkoH ABOWHOro otpuuaHma. OTpuuatb OTpULaHUE Kakoro-HMbyab

BbICKa3blBaHWSI - TO XKe, YTO YTBEPXOATb 3TO BbiCKa3biBaHUE.
“HegepHo, umo 2x 27 4”



5. 3aKoHbl AeMNoOTeHTHOCTU. B anrebpe nornkn HeT nokasaTternen cTeneHemn
N KO3PPULUNEHTOB.
KOHBIOHKUMSA OOANHAKOBbLIX « COMHOXUTENEN» paBHOCUSIbHA OQHOMY U3

HUX: A&A:A

[AN3BIOHKUUA OJNHAKOBbIX «CflaraeMblX» paBHOCWJ1IbHA OHOMY.

A=A
6. 3akoHbI ae MopraHna:

AvB=A&B A& B=Av B

Cwmbicn 3akoHoB ae Moprana (Asryct ae Mopran (1806-1871) -
LLOTNAHACKNN MaTEMATUKK N NTOTMK) MOXHO BbIPa3nTb B KPATKUX CITOBECHbIX

doopmMynupoBKax:
oTpuLaHne fIorM4eCcKom CyMMbl SKBUBASIEHTHO NTOrMYECKOMY NMPOon3BeaEHNIO
OTpuLAHUN cnaraemMbix;

oTpuLaHNe NIorM4eckoro NPon3BeaeHNs 3KBMBANEHTHO NTOMrNMYeCKOn CyMmme
OTPULI@HUN MHOXUTENEWN.



7. MpaBuno KOMMyTaTUBHOCTU. B 06LI4YHOM anrebpe cnaraembie U

MHOXWUTENMN MOXHO MEHATb MecTamMmu. B anre6pe BbICKa3blBaHNN MOXXHO
MEHATb MECTaMU JTOrnM4ecKmne repemMeHHble Nnpn onepaumnax Jiorm4eCKoro

YMHOXEHNA U JTOTMHYECKOIo CJTOXKEHUA.

B& A

JTormyeckoe CroXeHue: Av B=Bv A4

8. MpaBuno accoumnaTMBHOCTU. ECNn B NOrMYeckomM BbipaXKeHnn

NCMOJIb3YHKOTCA TOJIbKO onepaunada norm4eckoro YMHOXXeHuUA i ToribKo
ornepauuna y1Iorm4eCKoro CrnoxXeHm4d, To MO>XHO npeHe6peraTb ckobkamu unm

NMPON3BOJIbHO NX PaCCTaBJIATb:

INornyeckoe yMHOXEHME: (A& B)&C=A4A&(B&C)
INNornyeckoe cnoxeHwue: (A \/ B) \/ C = Av (B V C)

Jlorndyeckoe yMHOXeHUe:
A& B



"
9. MpaBuno gucTpnbyTUBHOCTU. B oTnnyme ot obbivHOW anrebpeol, roe 3a
CKODKM MOXXHO BbIHOCUTb TOSTIbKO 0OLME MHOXUTENW, B anrebpe

BbICKa3bIBaHNM MOXXHO BbIHOCUTb 3a CKODOKU, Kak o0LLMe MHOXUTENN, TaK U
obwme cnaraemble:

ID,I/ICTF)I/I6yTI/IBHOCTb YMHOXEHNA OTHOCUTESJTIbHO CJTOXEHUA.
(A&B)v(A&C)=A&(BVv ()

IEI,I/ICTpl/I6yTl/IBHOCTI: CNoXeHnda OTHOCUTESIbHO YMHOXEHUA.

(AvB)Y&(Av(C)=Av (B&C)

10. A&1=4 A&0=0
11. Av1=1 Av0O=A4

12. 3aKOHbI NOrnNoLweHus:

A& (Av B)= A4 AV(A&B)=A&B



PELLEHWE NOIMYECKNX SAOAH



"
3A0A4A 1.

Pa3bupaetca geno J1éH4umka, NoHuymka n batoHymka. KTo-To 13 HUX Hawen v ytaun knag. Ha
cneacTBUM KaXkabl U3 HUX caenan rno Asa 3asBreHns.

BbatoHuuk: «A He penan aTtoro. NoH4YKK caenan aTo»
J1éH4YuK: «MoOHYKMK HE BMHOBEH. BaTOHYMK caoenan 3aTo»
NoHuunk: «A He genan atoro. JIEHYMK HEe aenan 3Toro»

Cya yCTaHOBUIT, YTO OAMH U3 HUX ABakabl conran, Apyrov — ABaxabl ckasan npasay, TPETU — OAuH
pa3 conran, oauH pa3 ckasan npasay. Kto ytann knag?

PeweHwue:

Beeném obo3HaveHus: b —knag ytann batonuuk, I - knag ytaun MNMoryumk, J1 - knag ytann
J1éHuumk. PaccmoTpum Tpu BO3MOXHbIX BapuaHTa — BUHoBaT baToH4umk, BuHoBaT NoH4YuMK, BUHOBAT
JTéHuumk. MNpun Takmx BapmaHTax nony4vyaem criegyowmne sHa4eHns BbiCKasblBaHUN TPEX

06BUHAEMBIX.
Boicka3biBaHus Bbicka3biBaHus Boicka3biBaHusA
Bo3Mo:kHbIE BADHAHTBI .
baronuunka JIéHuYuKa IMonunka Co00TBeTCTBHE
YCJI0BMIO 321241
b J 1| —-b 11 —1I b —1I —JI
1 0 0 0 0 1 1 1 1 -
0 0 1 1 1 0 0 0 1 +
0 1 0 1 0 1 0 1 0 -

B nepBom BapuaHTe oauH conran Asaxabl, a ABOe ckasanuv npasay ABaXdbl, YTO He
COOTBETCTBYET YCIOBUIO 3a4a4n. B TpeTbeM BapmaHTe Bce OAMH pa3 ckasanv npasay W oavH pas
conranu, YTo Takke He COOTBETCTBYET YCIOBUIO 3aaa4n. Bo BTopom BapuaHTe oguH ABaXabl
conran, Apyrov ABaxabl ckasan npasay, a TPETUn OOuH pa3 ckasarn npasay, a OQuH pas conran,
YTO COOTBETCTBYET YCnoBuio 3aaadn. CnenosarternbHo Knag ytann MNMoHYKK.



" J———
3apava 2.
B LWKoNbHOM nepBeHCTBE MO HAaCTONbHOMY TEHHUCY B YETBEPKY Ny4LLMX BOLWM AeBywkn: Hatawa, Mawa, Jltoga n Puta. Camble
ropsiume 6onenbLUMKM BbiCKa3anu CBOM NPeanoroXeHns o pacnpeneneHmm MecT B AanbHENLLINX COCTA3AHMUSX.
OawnH cuntaer, yTo nepson byaeT Hatawa, a Mawa 6yget BTOpon.
Apyron 6onenbLmk Ha BTOpoe MecTo npoyunt Jltogy, a Puta, no ero MHEHMI0, 3aMMET YeTBEPTOE MECTO.
TpeTtun nobuTtens TEHHUCA C HUMK He cornacuncsa. OH cunTaert, YTo Puta 3anmeTt TpeTbe MecTo, a Hatawa 6yaet BTopon.
Koraa copeBHOBaHMS 3aKOHYMNCH, OKa3arnocCh, YTO Kaxabln N3 BonenbLmMKoB Obif NpaB TONMbKO B O4HOM M3 CBOUX MPOrHO30B.

Kakoe mecTo Ha YemnuoHaTe 3aHanu HaTtawa, Mawa, Jlroga, Puta?
PeweHwue:

Beeném obosHavyeHua: H1 — Hatawa Ha 1 mecTte, M2 — Mawa Ha 2 mecTe, J12 — Jlioga Ha 2 mecTe, P4 — Puta Ha 4
mecTte, P3 — Puta Ha 3 mecTe, H2 — Hatawa Ha 2 mecTte. 3aHeCéM BO3MOXHbIE BapuMaHTbl BbiCKa3biBaHWUI TPEX
GonenbLMKoB B Tabnuuy ¢ y4ETOM TOro, YTO Kaxabl 3 BONenbLMKOB OKa3ancs npae TONbKO B OAHOM U3 CBOUX

NMPOrHO30B:
BrickaszpiBanus 1-oro Bricka3zbiBanus 2-0ro Bricka3zpiBaHus 2-0ro CootBercTBHE
OOJIENBIINKA OOJIEBIIKA OOJIENBIINKA YCIIOBHIO
H1 M2 JI2 P4 P3 H2 A
0 1 0 1 0 1 -
0 1 0 1 1 0 -
0 1 1 0 | 0 -
0 1 1 0 0 1 -
1 0 0 1 0 1 -
1 0 0 1 1 0 -
1 0 1 0 0 1 -
1 0 1 0 1 0 +

3 aHanusa Tabnuupbl BUAHO , YTO YCNOBMIO 3a4a4M COOTBETCTBYET TONbKO NOCMEAHSAS CTPOKa, 3HAYMT NnepBoe MecTo
3aHana Hartawa, sTopoe — Jltoga, Tpetbe — Puta, a Mawa —4yeTBépToe.



" JE—
3agava 3.
Bagum, Cepren n Muxann naydaroT pasnuyHble MHOCTPAaHHbIE SA3bIKWU: KUTANCKUIA, SMOHCKUIA U
apabckuin. Ha Bonpoc, Kakom A3blK 3y4YaeT KaXKabl U3 HUX, OAnH oTeBeTun: "Baanm nsyyaet

kntanckmin, Cepren He n3yvyaeTt KutTanckmin, a Mmxamn He nsydaet apabckmin”. Bnocneactemm

BbISICHUITOCb, YTO B 3TOM OTBETE TONbKO OHO YTBEPXXAEHUE BEPHO, a ABa APYrUX NoxHbl. Kakon a3bIk
n3yyaeT Kaxkablil U3 MONoabIxX noaen?

PeweHue:

Beeném obo3HaveHus: BK — Bagum nsyyaet kutamnckum s3bik, CK — Cepren nsyvaet kntanckmim a3oik, MA
- Muxaun nayyaet apabckmin A3bIK. 3aHECEM B Tabnuuy BO3MOXHblE BapuaHTbl 3HAYEHUIN BblCKa3blBaHUM
C YY4ETOM YCIOBUA 3aayun, YTO OOHO U3 YTBEPXKAEHUN BEPHO, a [ABa - NOXHbI:

Bo3MoxxHbIE BapUAHTbBI BBICKA3bIBAaHUNI CootBeTcTBHE
YCIOBUIO
BK - CK - MA BK CK MA ajaid
1 0 0 1 1 1 -
0 0 1 0 1 0 +
0 1 0 0 0 1 -

MpoaHanuanpyem CTPoKM B TPEX NocneaHux ctonbuax. YCrnoBuo 3agayn cooTBETCTBYET
TONbKO BTOpPas CTpoKa, 3HaUnT Ceprei nsyyaeT KUTamckmin A3blk, Mmxann — AnoHCcKuiA (Tak Kak
OH He u3y4yaet apabckuin), Tornqa Bagmum nsyyaer apabekuin A3bIK.



N
3 — TUNMCb cnycTts 10 neT nocne okoH4YaHus

LLIKOSbI. BbIACHNMOCH, YTO OAMH U3 HWUX CTan Bpa4yoMm, Apyron uankom, a Tpetunin topuctom. OamH nonobun
Typusm, gpyrou 6er, ctpacTb TPeETbEro — perou.

‘fOpa ckasan, 4To Ha TypM3M eMy He XBaTaeT BPEMEHMU, XOTS ero cectpa — €ANHCTBEHHbIN Bpay B CEMbE,
3aaanbin TypucT. Bpad ckasan, 4Tto OH pasgensieT yBnevyeHne Konneru.

‘3abaBHO, HO Yy ABOMX M3 ApY3eN B Ha3BaHUAX UX NPOodeccui 1 yBrnevyeHuin He BCTpevaeTcs H1 ogHa Gykea
NX UMEH.

OnpepennTte, KTO Yem NobUT 3aHMMaTbCa B cBOH6OAHOE BPEMS U Y KOro Kakasi npodeccus.

PeweHue: 3aecb ncxogHble gaHHble pa3bmnBaloTca Ha TPOWKKN (MMst — npodeccusi — yBreyYeHme).

N3 cnoB KOpbl ICHO, YTO OH He yBreKkaeTcsl TYPU3MOM M OH He Bpad. M3 cnos Bpaya crnegyer, YTo OH

TYPUCT.

Nwms Opa
[Tpodeccus Bpau
YBieueHue TYpH3M

bykea "a", npucytcTBytowas B cnose "Bpay”, ykasbiBaeT Ha TO, YTO Brnapg Toxe He Bpad, crieqoBaTenibHO

Bpa4y — Tumyp. B ero nmeHun ectb BykBbl "T" 1 "p", BCTpevaloLwmecs B criose "Typunsam", criegoBaTesibHO
BTOPOWN 13 ApYy3€en, B HAa3BaHMAX Npodeccum n yereyeHnsa KOToporo He BCTpedaeTcs H1 ogHa bykea ero
nw._.n

nveHn — KOpa. KOpa He puUCT U He perbucT, Tak Kak B ero MMeHu cogepxxarcsa byksbl "t0" 1 "p".
CnepoBaTenbHO, OKOHYaTENbHO UMEEM:

Nwms Opa Tumyp Bnan
IIpodeccus bu3uK Bpau IOpUCT
VYBieueHue oer TypU3M perou

Omeem. Bnag — topuct n peréuct, Tumyp — Bpay u TypucT, KOpa — usuk n
BeryH.



" JE
3apauun gnsa caMocTOATENbHOMO peLUleHus

3apava 1. Tpoe gpysen, bonensLunkoB aBTOroHokK "®opmyna-1", cnopunu o pesynsrtatax NPeAcTosLWEro atana roHok.

— Bot yBuguwsb, Llymaxep He npuaet nepBbiM, — ckasan [xoH. [NepBbim 6yaet Xunn.

— [a HeTt xe, nobegurtenem byaert, kak Bcerga, Lymaxep, — BocknunkHyn Huk. — A 06 Aneaun u roBopuTb HEYErO, EMY HE
ObITb NEPBbLIM.

MuTtep, kK koTOpOMYy ObpaTtuncs Huk, BO3MyTUncs:

— Xunny He BuaaTb NepBOro MecTta, a BOT Anesu NunoTupyeT CaMyto MOLLHYKO MaLLMVHY.

Mo 3aBepLUEHUMN aTana rOHOK 0Ka3arnoch, YTO Kaxaoe 13 AByX NpeanonoXeHnn ABOUX Apy3en NoaTBepaunock, a oba
NPeAnonoXeHNsa TPETLEro U3 Apy3en OKa3anucb HeBepHbl. KTo Bbivrpan atan roHku?

3apayva 2. B cnopTUBHbIX COPEBHOBAHMUAX NPUHMMAnM y4actue natb komaHa: "Beimnen”, "Meteop”, "HentyH", "Ctapt" 1
"Yanka". Ob6 nx ntorax COpeBHOBaHMsSI UMEETCS NATb BblCKa3bIBaAHWMNA:
1) BTtopoe mecTo 3aHan "Beimnen”, a "CtapT" okasancs Ha TpeTbeM.
2) Xopoulo BbicTynana komanga "HentyH", oHa ctana nobeautenem, a "Hanka" Bbilina Ha BTOPOE MECTO.
3) [a Het xe, "Hanka" 3aHana TonbKo TpeTbe MecTo, a "HenTyH"- Obin nocneaHnm.
4) lNepBoe mecTo no npaey 3aBoean "Ctapt", a "Meteop" O6bin 4-Mm.
5) [Oa, "MeTteop", oencrButensHo, bbin YeTBepTbiM, a "Boimnen" 6bin 2-Mm.
M3BecTHO, YTO KOMaHAbl HEe OenunnM MecTa Mexay cobon 1 YTO B KaXXOOM BbICKa3blBAaHUN OOHO yTBEPXAEHME
npaBuIibHOE, a ApYroe HeT.
Kak pacnpegenununce mecta Mexay KomaHgamm?

3agayda 3 Tpu godepm nucatenbHUUbl Jopuc Ken — [Oxyam, Anpuc u fluHaa, Toxe oveHb TanaHTnmebl. OHu nprobpenm
N3BECTHOCTb B pa3HbIX BUAAX UCKYCCTB — neHun, 6aneTte n KMHO. Bce OHM XMBYT B pasHbIx ropogax, noatomy [jopuc
4yacTo 3BOHUT 1M B [Mapwmx, Pum n Yukaro.

MN3BecTHO, YTO:

Ibxyom xuset He B [Napwxe, a JluHaa — He B Pume;

napwxaHka He CHUMAETCS B KMNHO;

Ta, KTO XuBeT B Pume, nesuua;

JInHpa paBHogyLwHa K 6anery.

e xneeT Alpuc, n KakoBa ee npodpeccun?



NNIOTMYECKUE
OCHOBDbI
KOMITbIOTEPA




»
Jlornyeckmne anemeHThl

B ocHoBe 06paboTkn KOMNLITEPOM UHOPMaLNKN NEXNT anrebpa foruku,
paspaboTtaHHas [x. bynem. 3HaHunsa 13 obnactn mateMaTUy4eCcKom SIOrMKU MOXHO
NCNONb30BaTh A1 KOHCTPYUPOBAHUS PasfNYHbIX 3NIEKTPOHHbLIX YCTPOUCTB.

Ham n3BecTHO, 4To 0 1 1 B nornke He NpocTo umdpbl, a 0603HaYEHNE
COCTOSIHUM KaKoro-To npeamMeTta Hawero Mupa, YCnoBHO Ha3biBaeMbIX "NMOXb" U
"ncTmHa". Taknm npegmeTom, UMeoLmMM ABa PUKCUPOBAHHbLIX COCTOSHUA, MOXET BbITb
AreKTpMnYecKnmn Tok. bblnn cos3gaHbl YyCTPOMCTBA YNpaBIiEHUS ANEKTPUYECTBOM -
9NEKTPOHHbIE CXEMbI, COCTOSLLMNE N3 Habopa NoNynpoBOAHNKOBLIX SNEMEHTOB. Takne
9NEKTPOHHbIE CXEMbI, KOTOPbIE NPeobpa3oBbIBAOT CUrHasbl TOSTbKO ABYX
dOUKCUPOBAHHbBIX HANPSKEHUIN 3MEKTPUYECKOro TOKa CTanun HasblBaTb J102UYECKUMU
ariemMeHmamu.

Jloecuyeckue anneMeHmMbI — 3MO 3/IEKMPOHHbIE ycmpoucmea, Komopskle rpeobpasyrom
npoxoosuwue Yyepes HUx 080UYHbIE 3rieKmpuYecKue cuaHarlbl 1o orpedesieHHoOMy
3aKOHY.

Jlornyeckne anemMeHTbl UMEIOT OAUH UMW HECKOSTbKO BXOA0B, HAa KOTOPbLIE NOAAKTCS
aneKkTpuyeckne curHanbl, 0603Ha4yaemble ycrioBHo 0, ecrnn OTCyTCTBYET
ANEKTPUYECKUM curHan, n 1, ecnu NMeeTca aneKTpu4ecKuimn curHarn.

Takxke rnorn4yeckme arieMeHTbl UMEKT OAUH BbIXOMd, C KOTOPOro CHUMaeTcs
NpeobpasoBaHHbIN ANEKTPUYECKNIN CUTHATT.

Bb1r10 foKa3aHo, YTO BCe AIEKTPOHHbIE CXEMbl KOMMbIOTEPA MOTYT ObITb peannu3oBaHbl C
NOMOLLbIO TPEX Ba3oBbIX norndeckux anementos U, UNA, HE.



Nlornyeckun anemeHT HE (MHBepTOP)

[MpocTenwmm nornyeckum arnemMeHToM SBMnAeTCAa UH8epmop, BbINMONHAKOLLUN
dyHKUMIO OTpULaHnsa (MHBEPCUIO). Y 3TOro arieMeHTa oguH BXo4 U OuH Bbixod. Ha
dYHKUNOHANbHbIX CXxemMax oH 0b6o3HavaeTcs:

EX0 HE EBIXOR

Ecnu Ha Bxog nocTynaeTt curHan, cooTBeTcTBytowmnm 1, To Ha Bbixoge byaet 0. U

HaobOopoT.
6Xx00 8b1X00
1 0

0 1




" J———
Nlornyeckunu anemeHT UJIN (AU3BLIOHKTOP)

JTornyeckuin anemeHT, BbINOMHAKLWINN NOrn4Yeckoe CroXeHue, Ha3biBaeTcsi OU3BbIOHKMOP.
OH uMeeT, Kak MMHUMYM, ABa Bxoga. Ha pyHKunoHanbHbIX cxemax oH 0603Ha4yaeTcs:

1 Exon 1

WUIn

EbiXO4

I EX0R 2

Ecnu xoTsa 6bl HAa ogMH BXO4 NOCTYNaeT curHan 1, To Ha Bbixoae byaet curHan 1.

6x00 1

6x00 2

8b1X00

0

0

0

1

1

0

1




"
JNlornyeckum anemeHT U (KOHBIOHKTOP)

Jlornyeckun anemMeHT, BbIMOMHSAOWMIA NOrMYeckoe YMHOXEHWE, Ha3biBAETCS KOHBIOHKMOP.
OH MMeEeT, Kak MMHMMYM, ABa Bxoda. Ha dyHKUMOHaNbHbIX cxeMax OH 0603Ha4YaeTcs:

& Exon |

SIS % EEIXOR

Ha Bbixoge aToro anemMmeHTa byaet curHan 1 Tonbko B TOM cryyae, Korga Ha Bce
Bxodbl nocTtynaet curHan 1. Korga xots 66l Ha ogHOM Bxode 0yaeT HOoMb, Ha BbIXoAe
Takke OyaeT Hosb.

6x00 1 6x00 2 6b1X00
0 0 0
1 0
1 0 0
1 1 1

Opyrue normyeckue arnemMeHTbl MOCTPOEHbI N3 TPEX NPOCTENLLUNX Ga30BbIX 3NIEMEHTOB U
BbINOMNHAOT 6onee croXxHble normdyeckne npeobpasoBaHms MHOPMaLUN.



"
PaCCMOTpI/IM eule aABa JIorm4eCknx arieMeHTa, Kotopble NnrpakoT posib 6a30BbIX npu
co3fgaHnn 6onee CNoXHbIX 3IEMEHTOB U CXEM.

Nornyeckuun anemeHT U-HE

Jlornueckuii anemenT M-HE Bemonuser noruueckyto gyukiuto mrpux eddepa (U-HE), on
UMEET, Kak MUHUMYM, J1Ba Bxojia. Ha QpyHKIIMOHANBHBIX cxemMax OH 0003HavaeTcs:

6éx00 1

6x00 2

8b1X00

0

0

1

[

<

[

[

1
1
0

NMornueckun anemeHT UITN-HE

Jloruueckuii anement NWJIM-HE Boinonnsiet norudeckyro pyuknuio crpenka [lupca (U-HE), on
UMEET, KaK MUHUMYM, JBa BXxojia. Ha ¢pyHKIIMOHATBHBIX cXeMaX OH 0003HaYaeTCs:

6x00 1

6x00 2

8bIX00

0

0

1

0
1
1

1
0
1

0
0
0
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PyHKUMOHAarbHbIE CXEMBbI

CurHan, BbipabOTaHHbIN OAHUM NTOTMYECKMM 3NEMEHTOM, MOXXHO NodaBaTb Ha BXOA
AOPYroro anemMeHTa, 370 AaeT BO3MOXHOCTb 00pa30BbIBaTb LIEMOYKN N3 OTAENbHbIX
NOrNYECKMX 3NEMEHTOB — (hYHKUUOHAIIbHbIE CXEMBbI.

dyHKYUOHaNbHas (Jloeu4yeckasl) cxema — 3TO CXema, COCTOoSLLast U3 NTOrMYeCcKmx
3rNEMEHTOB, KOTOpas BbIMOMHSAET onpeaenéHHyo QyHKUMI. AHann3npys
pYHKLMOHANbHYO CXeMY, MOXXHO MOHSATb, Kak paboTaeT normyeckoe yCTPOMCTBO, T.e. AaTb
OTBET Ha BOMPOC: KaKyt OyHKLMIO OHA BbIMOSHAET.

BaxxHon popmon onncaHmnsa oyHKUMOHaNbHbIX CXeM SBMAETCA CTPYKTypHas popmyna.
[Tokaxkem Ha npumepe, Kak BbiMncbIBaOT OOpMYsy Mo 3agaHHON OYHKLNOHANbLHOM CXeMe.

A

AcHo, 4TO anemeHT “A” ocyWwecTBSET fIormyeckoe yMHOXeHue 3HadeHnn A n B. Hag

pesynbraTtoM B ariemeHTe “HE” ocywecTBnsieTcs onepauunst oTpulaHus, T.e. Bbl4UCAETCS
3Ha4YeHMeE BbIPaKEHUS: —
P A&B

Taknum obpasom CTpyKTypHON dOpPMYNon gaHHOW (PYHKLMOHANbLHON
cxeMmbl aBnsieTcs popmyna: -
C=4&8B



" A
Tabnuua NCTUHHOCTUN PYHKLUMOHANbLHOMN CXEMDbI

[Onsa yHKUMOHaNbHOW CXEMbl MOXKHO COCTaBUTb Tabnuuy MCTUHHOCTU, TO €CTb Tabnuuy
3Ha4YeHNN CUrHanoB Ha BXo4ax U BbIXO4aX CXeMbl, MO KOTOPOW MOXHO NMOHATbL KaKyto
dyHKLMIO BbINOMHAET AaHHas cxema. Tabnuua ucmuHHocmu - 370 TabnuyHoe
npeacTaBreHne normyeckon (pyHKUMoHaNbHON) CXxeMbl B KOTOPOM MepevncneHbl Bce
BO3MOXHbl€ COYEeTaHNA 3Ha4YeHNN BXOLAHbIX CUrHarnoB BMeCTe CO 3Ha4eHMeM BbIXOLHOro

CuUrHasna angd Kaxgoro n3 3Tnx COYEeTaHuMN.
CocTaBum Ta6n|/1u,y WCTUHHOCTW AN AaHHOW NTOrMYECKOW CXEMBI:

A

&

HauyepTm Tabnuuy: KonmyecTBo CTONOLOB = KONMYECTBO BXOAOB + KONMMYECTBO BbIXOO0B,
KOSINYECTBO CTPOK = 2 KONMHECTBO BXOASB B nanHom Tabnuue 3 ctonbua n 4 CTpoku. 3anonHum
nepBble CTONOLbI BCEMWN BO3MOXHbIMW BapyaHTamMu BXOAHbIX CUTHAMNOB

A B Cc
(Bxopn 1) (Bxon 2) (BbIXOA)

0 0

0 1

1 0

1 1




PaccmoTpum nepBbin BapmaHT BXoaHbIX curHanos: A=0, B=0. Npocnegmm no cxeme, Kak npoxoasaT v
npeobpasyoTca BXogHble curHanbl. PesynbraT, nonyyeHHbIn Ha Bbixoge (C=1), 3anuwem B Tabnuuy.

AO

ol

PaccmoTpum BTOpon BapuaHT BXxogHbIX curHanos: A=0, B=1. [Mpocrnegum no cxeme, Kak NpoxoaaT u
npeobpasytoTca BXoAHble curHansl. Pesdynbrart, nonyyeHHbln Ha Boixoge (C=0), 3anvwem B Tabnuuy.

AO

B 1

1
©

&

cO0

PaccmoTpum Tpetun BapmaHT BxoaHbix curHanos: A=1, B=0. Npocnegum no cxeme, Kak NpoxoaaT u
npeobpasyoTca BXogHble curHanbl. PesynbraT, nonyyeHHbIn Ha Bbixoge (C=1), 3anvwem B Tabnuuy.

Al

BO

c 1




" JEE
PaccmMoTpum 4eTBEPTLIM BapmaHT BXOAHbIX curHanos: A=1, B=1. [Npocneagnm no cxeme, Kak npoxogaT
n npeobpasyoTcs BXoAHbIE curHanbl. Peaynbrart, nony4vyeHHbln Ha Bbixoge (C=1), 3anuwem B Tabnuuy.

Al

1

B1 1

B pesyribrate noJjiydaem Ta6r|14uy WCTUHHOCTW OaHHOM JTOrMYECKON CXEMbI:

A B C
(Bxopn 1) (Bxon 2) (BbIXOA)
0 0 1
0 1 0
1 0 1
1 1 1

3apanue. [locTpontb Tabnuuy UCTUHHOCTU ANS JAaHHOW FIOrMYEeCKOW CXembl U 3anucaTb oopmyny
Onsa JaHHOM CXEeMbl:

A 1 F

B—P&j




" JEEE—
Jlornyeckasa peanusauumsa TMNOBbIX

YCTPOUCTB KOMNbIOTEpPA

ObpaboTka nodon nHdpopmaumn Ha KOMMNbIOTEPE CBOAUTCS K
BbIMOSTHEHMIO NPOLIECCOPOM Pa3fINYHbIX apUPMETUHECKNX U
nornyeckux onepaumun. [lnsa aToro B COCtaB npoueccopa BXoguT Tak
Ha3blBaemMoe apudmeTuko-normndeckoe yctpomcteo (AJTY). OHo
COCTOUT N3 psiga YCTPOMCTB, MOCTPOEHHbLIX HA PACCMOTPEHHbIX
BblLLIEe NTOrM4YecKknx arnemeHTax. BaxHenwmmmn n3 Taknx yCTponucTs
SABNSATCA mpuaaepbl, MoJycCyMMamopbl, CYMMamophbl,
wugpamopsbl, ewugppamopbl, cCHemM4yuUKU, pe2ucmpsl.

BbISACHMM , KaK U3 NOrMYECKUX SNIEMEHTOB
pa3pabaTbiBaloTCA NIOrMYeckme yCTponcTBa.



JTanbl KOHCTPYUPOBAHUSA JIOrMYECKOro yCTpouCTBa.

KoHCTpyMpoBaHMe norm4eckoro ycTpomcTea COCTOUT U3
CreayoLmx 3Tanos:

1. MNocTpoeHue Tabnuubl UICTUHHOCTM MO 3aAaHHbIM YCITOBUSAM
paboTbl NPoOeKTUpPYyeMOoro y3na (T.e. N0 COOTBETCTBUIO €ro BXOAHbIX U
BbIXOAHbIX CUrHaMNoB).

2. KoHCTpynpoBaHme rnorm4eckomn oyHKUMM gaHHOro yana rno
Tabnuue NCTUHHOCTU, ee npeobpasoBaHne (YNpoLLEHUE), ECIIN 3TO
BO3MOXXHO 1 HEOBXOAMMO.

3. CocTtaBneHne pyHKUMOHANbHOW CXeMbl MPOEKTUPYEMOro y3na no
doopmyne norn4yeckon pyHKLUMN.

[locne 3Toro ocTaeTcst TONbKO peann3oBaTh NMOMYYEHHYH CXEMY.



3apgaHue. [locTpouTb JOMMYECKYD CXeMy nOns 3agaHHoW Tabnuubl

MCTUHHOCTW.

3anuwem nornveckyto yHKUMo No gaHHon Tabnuue
MCTUHHOCTN:

F=A&B&CvA&B&C

yI'IpOCTI/IM noJiydeHHOe JNorm4eCckKoe BblpakeHune.

F=C&(A&BvA&B)=C&((Av B)v A& B)

nOCTpOVIM JIOTMYECKY0 CXeMy OAndA OaHHOIo BblpaXeHU4A.

A B C F
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 0
1 0 0 0
1 0 1 0
1 1 0 0
1 1 1 1




[Monpobyem, AencTBYS NO 3TOMY MaHy, CKOHCTPYMpPOBaTb YCTPOMCTBO SIS CITOXKEHUS OBYX
OBOWUYHbIX Yncern (0OHopa3psaOHbIU nosiycymMmmamop).

[TycTb HamMm HeOBXO0OMMO COXNUTb ABOUYHLIE Yncna A n B. Uepes P n S o6o3Haunm
nepByto N BTOpYLO undpy cymmbl: A + B = PS. BcriomHuTe Tabnuuy CrioXeHns OBOUYHbIX
ymncern.

1. Tabnuua CTUHHOCTK, onpeaenatowas pesynbsraT CroXeHUs, UMeeT BUS;

Caaraemble | IlepeHnoc Cymma
A B P S
0 0 0 0
0 1 0 1
1 0 0 1
1 1 1 0

2. CKoHcTpymnpyem dpyHkumn P(A,B) n S(A,B) no aton Tabnuue:
P(A,B)=A&B S(A,B)=A&BvA&B

[Mpeobpasyem BTOpYtO dhopMyIy, NOSb3YACh 3aKOHaMM JTOMMKMU:
S(A4,B)=A&BvA&B=A&BvA&Bv A& AvB&B=(4& Av A&B)v(A&BvB&B)=

= A& (AVvB)VB&(AVvB)=(AvB)& (A& B)=(Av B) & (4 & B)



3. Tenepb MOXHO NOCTPOUTb (PYHKLIMOHANBHYO CXeMy OHOPa3pPSAHOro NonycymmaTopa:

P(A4,B)= A& B S(4,B)=(Av B)& (A& B)
&
a P
G— | & S
1 I

UTobbl yOeauTbcsa B TOM, Kak paboTaeT cxema, npocneanTe 3a NpoxXoxgeHnemMm cUrHanos B
Ka)XOOM M3 YETbIPEX CIydaeB N cocTaBbTe Tabnuuy MCTUHHOCTU JaHHOM JTIOMMYECKON CXEMBI.

YcnoBHoe 0603Ha4YeHMe ogHOpa3pAaHOro
cymMmaropa: — P




" A
[loniHbIU 0OHOPAa3PSOHbLIU CyMMamop.

OpHopaspsaaHbIv ABOMYHBIM CyMMAaTOp Ha TPy BXo4a U ABa Bbixo4a Ha3blBAETCS M0STHbIM
OOHOpPa3pPsAOHbIM CYyMMamopoM.

Jlorvka paboTbl 0o gHOPAa3psALHOro cyMmmaTtopa Ha Tpu BXoda Uin rnosiHoro cymmaropa
npueeneHa B Tabnuue, rae A, B - cymmmnpyemble gBonyHble undpbl , Po - nepeHoc n3
Mnaglwero paspsiga, S - obpasyowasics cymma 4aHHOro paspsiia U OCyLecTBsieT
nepeHoc P B crneayowmin ctapini paspsaa.

Cuaaraembie Ilepenoc u3 maaamero | Cymma ITepenoc
paspsaa
A B P, S P
0 0 0 0 0
0 .0 1 1 0
0 1 0 1 0
0 1 1 0 1
1 0 0 1 0
1 0 1 0 1
1 1 0 0 1
1 1 1 1 1

dopmyna nepeHoca: P=A& B& P VA& B& P, vA&B&P,v A& B&P,

?yonf&g{jaﬂm BbIYVCTIEHUS S=A&B&PvVA&B&P, VA& B&P v A&B&P,



"
[Tocne npeobpazoBanus HOpMyIbI IEPEHOCA U CYMMbI IPUHUMAIOT BUJL:

P=A&Bv A& P,v B&P, S=(AvBVvP)&Pv(A&B&P,)

Tenepb MOXHO MOCTPOUTL CXEMY MOMHOrO O4HOPa3PsAAHOro cymmMmaTtopa ¢
y4éTOM nepeHoca 13 mnajlwero paspsaaa.

A 1 &
B

Po J &




Cmeamop - 9TO JJIEKTPOHHAsA JIorm4eckasd cxema, BbINoNHAKLadA

CyMMunpoBaHmne gBONYHbIX YMNCes nopa3pAaaHblM CITOXKEHUEM. CymmaTop

| SM
SABNSAETCS LeHTparnbHbIM y3NoM apudMETUKO-ITONMYECKOro YCTPOUCTBA o
npoueccopa. Haxoant oH NpuMeHeHne n B ApYrux yCTponCcTBax —~ ®
KOMI‘IblOTepa. B pealibHbIX 3JIEKTPOHHbLIX CXeMax CyMMaTop V|306pa>|<aeTc;| TakK: — B

CymmaTop BbINOMHSAET CMNOXXEHNE MHO203Ha4YyHbIX 080UYHbIX Yuces. OH npeancrasnder cobowm
nocneagosareribHoe coegunHeHne oOHopaspﬂdelx O0BOUYHbIX CcyMmMamopos, Kaxkabin n3 KOTOPbIX
OCYLLECTBJIAET CJ10XXeHne B OQHOM pa3psie. Ecnn npum 3TOM BO3HMKAET nepenoriHeHne pa3pdana, 1o
nepeHoc CyMMUMNpPyeTcAd C cogep>XMMbiM CTapLLuero coceHero pasp4daa.

Ha pucyHke nokasaHo, kak u3 N cymmaTopoB MOXXHO COCTaBUTb YCTPOUCTBO Anda cnoxeHna asyx N-
paspsgHbIX ABOMYHbBIX KOAOB, 3TO CXeMa MHOropaspsigHoOro cymmaropa.

ol F =
Cr C Co
Plsm|Cr P |sMm|C PisM|C[—
&n a] ag
a L a —1a
— 1 b Pn
by by | b b P P P—




" A
TPUITEP

Tpuzzep - 3neKTpoHHas cxema, NpuMmeHaemas ansi XxpaHeHNa 3Ha4YeHuns
ofHOpa3psaaHOro ABOMYHOIO Koaa.

Bosgencrsys Ha BXxogbl TpUrrepa, ero nepeBosaT B O4HO 13 ABYX BO3MOXHbIX
coctosiHun (0 unu 1). C nocTynfieHnem curHanoB Ha BXodbl TpUrrepa B 3aBUCUMOCTU OT €ro
COCTOSIHMA NTMBO NponCXoauT NepekstoyeHne, NMbo NCXxogHOe COCTOSIHNE COXPaHSIETCS.
[Tpn OTCYTCTBMN BXOOHbIX CUrHArIoOB TPUITEP COXPaHSET CBOE COCTOAHME CKOMb YrOAHO
O0nro.

TepMUH mpuaaep NPONCXoauT OT aHIMUIMCKOro CroBa trigger - 3awénka, crnyckoBoW
KptodoK. [1ns 0003Ha4YeHMsa 3TON CXEMbI B aHITIMMCKOM A3bIKe Yalle ynotpebnserca TepMuH
flip-flop, 4TO B NepeBoae O3HavaeT "xronaHbe". 3TO 3ByKOonoapaxaTerbHoe Ha3BaHue
9NEKTPOHHOW CXEMbI yKa3blBaeT Ha €€ CNOCOBHOCTb NOYTU MIHOBEHHO NEPEXOANTL
("nepebpacbiBaTbCs") N3 OOHOIO ANIEKTPUYECKOrO COCTOAHUS B APYroe.

CyLLEeCTBYIOT pasHble BapuaHTbl UCMOMHEHNS TPUITEPOB B 3aBMCUMOCTMU OT 3fIEMEHTHOM
6asbl (U-HE, UITN-HE) 1 byHKUMOHaNBHBIX CBA3EN MeXAy CUrHanamMmm Ha Bxodax u
Bbixogax (RS, JK, T, D v gpyrue).

Cambl pacnpoCTpaHEHHbIN TN TpuUrrepa - 3To RS-Tpurrep (S n R COOTBETCTBEHHO OT
aHrmMUnUcKkux set - yctaHoBka, u reset - cbpoc). YcnosHoe ob6o3HavyeHne RS-Tpurrepa:

Q

S— S(set) - ycTaHOBKa TPHITEpa

Q  Rreset) - cBpoc




"
RS-Tpurrep

RS-Tpurrep noctpoeH Ha 2-x norndeckux anementax: WM - HE nubo N — HE.
Kak, npaBumno, Tpurrep UMeeT 2 BbIXoAa: NPSIMON 1 MHBEPCHbIN (1

R 1

Q

Kak oH paGoTtaeTt?

MycTb Ha Bxoa anemeHTa Ne1 nogaH curHan 1, a Ha Bxop anemeHTa Ne 3 - 0. Ha Bbixoge anemeHTa Ne1i
He3aBMCUMO OT TOrO, Kako BTOPOM CUrHamn nocTynuT Ha Bxof, Oyaet 1, T.k. ato anemeHT I (no
cBOMCTBaM OM3bloHKUMK). [Mponas yepes anemeHT Ne 2 curHan npumet 3HadeHue 0 (Q=0).
CneposaTtenbHo, U Ha BTOpoM Bxofe anemeHTa Ne 3 yctaHoButcs curdan 0. Ha Bbixoge anemeHTa Ne3
- 0. Mpongs yepes anemeHT N2 4 curHan nameHnTca Ha 1. CnegoBaTtensHo, 'Q= 1.

Ybeonmcs, 4To AaHHOE YCTPOUCTBO COXpaHAeT nMHdopmaumio. 3anomuuTe, 4to S=0, R=1, Q=0, @=1.
B MOMeHT npekpalleHuns BxoaHbix curHanos (S=0, R=0) Ha BbiIxoge =1. OTO Hanps)XeHne nogaeTcd Ha
Bxoa anemeHTa Ne 1. Ha Bbixoae anemeHTa Ne1 coxpansietca 1, n Ha Q - curHan 0. Ha Bxogax
anemeHTa Ne3 - 0, crnegoBaTenbHO é =1. Takum obpasom, Npn OTCYTCTBUN HaA BHELLHNX BXoLax
curHanoB 1 Tpurrep nogaepXnuBaeT NOCTOSAHHOE HaMNPsKEHUE Ha CBOMX BbixogaX. YTobbl UIBMEHUTb
HanpsbkeHne Ha Bbixogax Tpurrepa, Hago nogatb curHan 1 Ha Bxoga anemeHTta Ne 3. Torga Q=1, @=O.



" S
RS-Tpurrep

Bxon Brixon Pexum
— paboThI
S Q 2,
0 0 0 XpaHeHue
1 1 0 3anucs 1
0 0 3anuce 0
1 X X Banpemenne ( Q= 0 )




"
PETUCTPbI

dyHKIIMOHAJIbHAS CXeMa KOMIIbIOTepa, COCTOSAIAs U3 TPUITEPOB, IIpeIHaA3HAYCHHAS
JUIs1 3alIOMUHAHUS MHOTOPa3PSIHBIX KOAOB M BBITIOJHEHUS HaJl HUMH HEKOTOPBIX
JOTUYECKUX MPEeoOpa3oBaHUM HA3BIBACTCS pecucmpom.

yﬂpOLLl,eHHO PErMcTp MOXHO NpeacTtaBnTb KakK COBOKYIMNHOCTb AYEEK, B Kakgomn us
KOTOPbIX MOXET ObITb 3aNnUcaHO OAHO U3 ABYX 3Ha4yeHun: 0 unu 1, To ecTb OAMH pas3pdan
OBONYHOIO YMCra.

C NOMOLLIbIO PEFMCTPOB MOXHO BbIMOMHATL CeayoLme onepawumm:
yCTaHOBKY, caBur, npeobpasoBaHne. OCHOBHbIMW TUMAMW PETUCTPOB
SIBNAOTCA NapannenbHble U nocneaoBaTtenbHble (CaBUraloLlme).

COBOKYMHOCTb PErMcTpoB, Ucnonb3yembix 9BM ansa sanommHaHus

nporpamMmmbl paboTbl, UCXOOHbLIX U MPOMEXYTOYHbIX pe3ynsTaToB
HasblBaeTcs ornepatnsHoun namsatbto (OI). By | RG | O
Pernctpbl cogepxartcs B pasnuyHbIX BblYUCITUTENbHbIX y3rax

KOMNbIOTEPA - Npoueccope, nepudepnmnHbiX yCTPoOUCTBax 1 T.4.

1] 1]

Peaucmp - 310 yCTPOUCTBO, NpeaHa3Ha4YeHHOoe AS19 XpaHeHUd
MHOropaspsigHoOro ABOMYHOIo YNCIOBOro Koda, KOTOPbIM MOXHO
npeacTaBnATb U agpec, N KomaHay, U AaHHbIE.



"
PEIMCTPbI

CyLLecTByET HECKOSbKO TUMOB PErMCTPOB, OTNINYAOLLNXCA BUOOM BbINOMHAEMbIX
onepauun.

HekoTopble BaXXHbl€ PErMCTpbl MMEKOT CBOW Ha3BaHWUS, HaNnpuMep:

cdeu208bIlU peaucmp - NpeaHa3HadYeH ans BbINOMHEHUS onepauun CaBura;

c4YemyuKu - CXeMbl, CNOCOOHbIE CYMTaTb NOCTyNatoWwme Ha BXo4 UMnyrbebl. K HUM
OoTHOCATCSA T-Tpurrepbl (Ha3BaHWe OT aHrn. tumble - onpoknabIBaTbCs). ATOT TPUITEP
MMEET OANH CYETHbIN BXOA W ABa Bbixoaa. og AencTBMEM CUrHanNoB TPUITEP MEHSIET
CBO€E COCTOSIHME C HYNEeBOro Ha eanHU4YHoe 1 HaobopoT. Yucno nepebpacbiBaHUN
COOTBETCTBYET YNCNY NOCTYMNUBLUMX CUTHAMOB;

cYyemyuk KoMaHaO - perncTp ycTponcTea ynpaeneHus npoueccopa (YY), cogepxunmoe
KOTOPOro COOTBETCTBYET afpecy o4epeaHON BbINOSTHAEMOW KOMaHAbI; CIY>XUT ANns
aBTOMaTU4ECKOM BbIBOPKM NporpaMmbl N3 NOCNenoBaTeNbHbIX SYEEK NaMsATH;

peaucmp KkomMaHO - pernctp YY onga XxpaHeHust Koga KoMaHabl Ha Nepuog BpEMEHMN,
HeobXxoAnMbIN ONs ee BbINOMHEHUs. YacTb ero pa3psaoB UCNoNb3yeTca And XpaHeHus
Koga onepauumn, ocTtarnbHble - OS5 XpaHeHNA KO4OB apecoB ornepaHaoB.

B 3BM npumeHstoTca pernctpol 8, 16, 32, 48 n 64 paspsaos.



" JEE
LUNOPATOPBI N OELUNOPATOPDI

LLndgopatop n gewumndppatop SBna0TCA TUNoBbiMy y3namu 3BM.

Llugppamop (kodep) - 3TO Norn4yeckoe yCTPoOMUCTBO, KOTOPOE NpeodbpasyeT eANHUYHbIN
CUrHan Ha ogHoOM 13 BXOAOB B n-pa3psaHblin ABOUYHbLIM KoAd. Hanbonblee npumeHeHne
OH HaxoauT B YCTPOMCTBAX BBOAA MHdOpMaLMK (HanpuMmep B Knasuartype), ans
npeobpasoBaHUs 4ECATUYHbBIX Y1CeN B ABOUYHYIO CUCTEMY CHMUCIIEHUS.

Hewugpamop (0ekodep) - 3TO Norm4eckoe yCTponcTBo, NpeodpasytoLlee ABONYHBIN
Ko, MOCTynatLMn Ha ero BXoAbl, B CUrHasn TOfbKO Ha OOHOM 13 ero BbIXOA0B.
[elwndpartopbl LLMPOKO NPUMEHAIOTCA B YCTPOUCTBAX ynpasBfieHns, B cCUCTeMax
LMppoBON NHONKALMN C ra3opaspaaHbIMU MHONKATOpaMu, A9 NOCTPOEHUS
pacnpegenutenen MMnNynbCcoB No pasfiMyHbIM Lensam 1 1.4. Cxema ncrnonbayercs ass
nepesoda ABOUYHbLIX LM B AecaTuyHble. [elundpaTtop ABOUYHOIO n-paspagHoro koga
nmeet 2" BbIXOOO0B, T.K. KaXaomMmy u3 2" 3Ha4yeHn BXOAHOro Koga AOMKeH
COOTBETCTBOBATbL €AVMHUYHbLIN CUrHan Ha 04HOM U3 BbIXOOOB Aellundpartopa.



