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Anrebpa normku




Anrebpa normkn — 3To MaTeMmaTu4ecKmnm
annapat, C MOMOLULI KOTOpPOro
3anucbIBalOT, BbIYUCTIAIOT, YNIPOLLAKOT U
npeoodpa3oBbLIBAIOT fiIoOrM4yeckue
BbiCKa3bIBaHUA.



BO3HUKHOBEHUE JTIOTUKHU

[ToHATNE Norvkn Kak Hayku noasunock ewe B XIX B.,
T.€. 3a40J1r0 0 NosABNEeHns Hayku MHPOPMaTUKN U
KOMMNbIOTEPOB.

ANeMeHTbl MaTeMaTUYECKOU NTOMMKU MOXHO HaUTH
y)Xe B paboTtax apeBHerpedeckmnx domunocodos. B XVII
B. [. B. JlembHuy Bbickazan naew o ToM, 4YTO
paccyXgeHns MoryT ObITb CBEAEHbI K MEXAaHUYECKOMY
BbIMOMHEHUIO OnpeaeneHHbIX JENCTBUN MO
YCTaHOBMNEHHbIM MpaBunam.

OpHako Kak caMOCTOSATENbHbIN pa3gen MmaTemMaTuKku
rfiornka Ha4ana opmMmpoBaTbCs TONbKO C cepeanHbl
XIX B..



Ynotpebnsaemblie B 0ObIYHOM peyun crioBa U
cnoBoco4vetaHua "He”, “u”, “unu”, “ecnu... ,
mo”, “moada u mosibko moada” v gpyrue
NMO3BONAIOT U3 YXKe 3a4aHHbIX BbICKa3biBaHUN
CTPOUTb HOBbIE BbICKa3biBaHUA. Takme crnoBa

N CINOBOCOYEeTaHNA Ha3bIBaAKOTCA JiOcUYEeCKUMU
C8s3KaMU.




Jlornyeckoe BbiCcKasbiBaHNE — 3TO NOOOE
noBecTBOBaTesfIbHOE NpeasrioXXeHue, B OTHOLEHUU
KOTOPOro MOXHO OAHO3Ha4YHO CKa3aTb, UICTUHHO OHO
UM NOXHO.

Jlornyeckue cBa3kum “"He”, “n”’, “unn’, “ecnu... , T0”,
““Torga v TonbKo Toraa” v gpyrue NO3BOMSAIOT U3 YXKe
3afaHHbIX BbICKa3biIBaHUU CTPOUTb HOBbIE
BbICKa3blBaHUA.

Bbicka3biBaHUSA, OOpa3oBaHHbIE U3 ApYrnx
BbICKa3bIBaHUU C MOMOLLbLIO JIOFTMYECKUX CBA3OK,
Ha3bIBAalOTCA cocmaeHbIMU. BbiCKa3biBaHUSA, He
ABNSAKOLWMNECA COCTaBHbIMU, Ha3bIBalOTCA
asieMeHmapHbIMU.




Tak, Hanpumep, U3 aneMeHTapHbIX BbiCKa3biBaHUM “flempoe —
epay’, “llempoe — waxmamucm’ npn NOMOLLUU CBA3KN “U’ MOXHO
Nnosly4nTb COCTaBHOE BbiCKa3biBaHue “flempoe — gpay u
waxmamucm’, noHMMaemoe Kak “flempoe — epay, xopowo
usparwull 8 waxmamsbl’.

NMpu nomowm cBA3KU “Usiu” N3 3TUX XKe BbICKa3biIBaAaHNN MOXHO
Nosly4nTb COCTaBHOE BbiCKa3biBaHue “flempoe — gpay unu
waxmamucm’”, NOHUMaemoe B anredpe noruku Kak “flempoe unu
epad, usiu waxmamucm, usau u epady u waxmamucm
OO0HOBPEMEHHO’'.

UCTUHHOCTb UNN JIOXKHOCTb MOJyYaeMbIX TaKUM OO6pa3om
COCTaBHbIX BbICKa3biBaHUN 3aBUCUT OT UCTUHHOCTU UNN
JFIOXKHOCTM 3fIeMeHTapPHbIX BbiCKa3bIBaHUMN.



Kaxxgasa nornyeckas cBsi3ka paccMmaTpuBaeTCs Kak
onepauua Hag NIorM4eCKMMM BbICKa3biBaHUSAMU U
nMeeT CBOEe Ha3BaHMe U 0003Ha4vYeHue:

(1) Onepauus, Bbipakaemas crioBom “He”’, Ha3bliBaeTcs
ompuuaHueMm n 0003Ha4YaeTca YepTou Haa
BbICKa3bliBaHUEM (MU 3HAKOM L, ).

BbicKa3biBaHUe WUCTUHHO, Koraa A JfTOXXHO, U JNTOXKHO,
korga A uctuHHo. NMNpumep. “JlyHa — cnymHuk 3emnu”
(A); “JlyHa — He cnymHuk 3emnu’ ().




(2) Onepauus, Bblpaxaemasi CBA3Koun “u”, eoeo
Ha3biBaeTCA KOHbIOHKYuUeU (nat. conjunctio — | ese
coeguHEeHUue) UNU NOrmMYeCKUM yMHOXeHuem n | ¢
o0b0o03Ha4vYaeTcs TOYKOM "*" (MOXeT TaKxKe
ob6o3Ha4vaTbcA 3Hakamu LW nnu &).
Bbicka3biBaHue A*B UCTUHHO TOraa v TornbKo
Toraa, Koraa oo6a Bbicka3biBaHusa A u B
UCTUHHbI. HanpumMep, BbiCKa3biBaHMe

“10 Oentumcsi Ha 2 u 5 6onbwe 3”
UCTUHHO, a BbiCKa3biBaHUA

“10 denumcsi Ha 2 u 5 He 6osibwe 37,
“10 He Oentumcst Ha 2 u 5 6onbwe 37,
“10 He Oentlumcst Ha 2 u 5 He 6onbwe 3”
FNIOXHb.



(3) Onepauus, Bbipaxkaemas cBaA3kou “unu’ (B
Hepa3genuTenbHOM, HEUCKITIOYAKOLWEM CMbICHe 3TOro
CnoBa), Ha3biBaeTcA du3brOHKUUeU (nart. disjunctio —
pa3geneHue) Umnm fiorm4eCKUM CrioKeHnem u
obo3HavyaeTcs 3HaKoM Vv (Mnu nnocom). BoickasbiBaHue
A v B noxHo Torga v TonbKo Toraa, korga ooda
BbiCKa3biBaHUA A n B NoXHbI.

Hanpumep, BbicKka3biBaHUe

“10 He dennumcsi Ha 2 unu 5 He 6onbwe 3”

JFIOXXHO, a BbICKa3bIBaHUS

“10 denntumcs Ha 2 unu 5 6onbwe 37,

“10 dentumcs Ha 2 unu 5 He 6osibwe 37,

“10 He dennumcsi Ha 2 unu 5 6onbwe 3”

UCTUHHBI.




(4) Onepauus, Bbipakaemasi CBA3KaMu “ecsu ...,
mo”, “u3 ... cnedyem”, “... eneyem ...”,
Ha3blBaeTcAa uMnaukauyueu (nat. implico — TecHoO
cBA3aHbl) 1 0003Ha4YaeTCcA 3HaKoOM [ .
Bbicka3sbiBaHue A [ B NOXHO Toraa v Tonbko
Torga, korga A UCTUHHO, a B — noxHo.
Hanpumep, AaHbl 2 BbiCKa3biBaHUA: “OaHHbIU
yembIpéxya20sibHUK — keadpam” (A) n “okorsio
daHHO020 YembIPEXY20J/IbHUKa MOXHO ornucamsa
OKpy>xHOocmb” (B).
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KaK “ecsiu OaHHbIU YembIpPEXY20J/IbHUK Keadpam, Mo OKOJI0O
He20 MO)XHO ornucamb OKpPY>XHOCMbL”. ECTb Tpu BapuaHTa,
Korga BbiCcKa3dbiBaHue A (1B UCTUHHO:

e A NCTVMHHO N B UCTUHHO, TO €CTb AAHHbIN YETbIPEXYTONbHUK
KBagpart, N OKOSI0 HEF0 MOXHO OnmcaTb OKPYXKHOCTb;

e A NOXHO 1 B UCTUHHO, TO eCTb AaHHbIN YETbIPEXYIONbHUK HE
SIBMAETCS KBagpaToM, HO OKOMO HEro MOXXHO onucaTthb
OKPY>KHOCTb (pa3yMeeTcsl, 9TO cnpaBeasinBo He OJ19 BCSKOro
YeTbIPEXYrONbHUKA);

e A NOXHO 1 B NOXHO, TO €CTb AaHHbIN YETbIPEXYTONbHUK HE
SIBNSIETCA KBAAQpaToOM, M OKOMO HEro HENb3si onucaTh
OKPY>KHOCTb.

JloxxeH TONbKO oAuUH BapuaHT: A UICTUHHO U B noxHo, 10
eCTb OaHHbIW YeTbIPEXYIONbHUK ABNSETCA KBa4paTOM, HO OKOSO
Hero Hesb3s onmcaTb OKPYXXHOCTb.



(5) Onepauus, Bbipakaemas CBA3KaMu “moeaoda u
moJibKo mo20a’, "Heob6xoo0umo u docmamoy4yHo’,
“... pPaBHOCUJIbHO ...”, Ha3blBaeTCA 3KkeuUsasieHyueu
Unu deolUHOU uMnukayueu v ooosHavyaeTcs
3HaKoOM [ unu ~ .

Bbicka3biBaHue A [/ 1B nctuHHO Toraa vl TonbkKo
Torga, Korga 3HadyeHus A v B coBnapator.




CyLLEeCTBYIOT 1 gpyrne normnyeckme
onepaLnm:

b

o Onepauus, Boipaxxaemasi CBs3kaMu “ecrm ..., To',
‘U3 ... cneayet’, “... BNeyer ...”, Ha3blBaeTC4H
nMnnKaunen.

o Onepauus, Bbipaxxaemasi CBsi3kaMmu “Torga u TonbKo
Toraa”, "HeodxoaAMMo U 4oCTaToOYHO”, “...
PaBHOCUIBHO ...", Ha3blBaeTCH 3KBMUBaANeHUMen nnu

NBOVHOW UMMITUKaUMEN.

o VIMNNmKaumno MOXKHO BbIpa3nTb Yepes3 AN3bIOHKLNIO
n oTpuLaHue.

o OKBMBAIIEHLIMIO MOXHO BbIpa3nTb Yepes3 OTpULIaHuE,
ON3BIOHKLNIO N KOHBHOHKLMIO.



JTroboe BbICKa3biBaHMEe MOXHO (popmManunioBaTtb, TO €CTb
3aMEeHUTb rnornyeckon opmyriou.

Popmynbl, NPUHUMaKOLWMe 3Ha4YeHue “ncTtuHa” npu nrodbIX
3HAaYeHUAX NCTUHHOCTU BXOAALLUNX B HUX NEePEeMEHHbIX
Ha3bIBalOTCA MOXXAeCMmMB8eHHO UCMUHHbIMU hopMysiamMu unu
maemoJsio2usimu.

Popmynbl, NPUHUMaKOLWME 3HaAYeHUe “noXHO” npu NodbLIX
3HAaYeHUAX UCTUHHOCTU BXOAALLUNX B HUX NEPEMEHHbIX ,
Ha3bIBalOTCA MOXXAEeCMBEHHO JIOXKHbLIMU hopMysiamMu usnu
npomueopevyusimu.

OBe chopmyrnbl Npu ogMHAKOBbLIX HAOOpax 3Ha4YeHUN BXOAALMUX B
HUX NepeMeHHbIX, MPUHMMaKLWMe oANHAKOBbIEe 3HAYEeHUS,
Ha3bIBAKTCA paeéHOCUJIbHbIMU.



Jloau4yeckuu ar1eMeHm KOMIbmepa — 3TO YacTb NEKTPOHHOU
NOrMYECKOM CXEMBbI, KOTOpasa pearnmayeT arfieMeHTapHY0 NTOrM4eckyro
JOYHKLMIO.

Tabnuua ucmuHHOCMU 3TO TabnnyHoe npeacTaBneHne Nornyeckon
cxeMbl (onepauunmn), B KOTOPOM NepedmncrieHbl BCce BO3MOXHbIE
CoYeTaHna 3Ha4YeHUN MCTUHHOCTU BXOOHbLIX CUrHasioB (onepaHaos)
BMECTE CO 3HaYEHMEM NCTUHHOCTU BbIXOOHOro curHana (peaynesraTa
onepaunmn) ans Kaxgoro n3 aTux CoYeTaHun.




Cxema U

& EaovHuua Ha Bbixoae
= X-¥ cxembl U 6yaeT Torga u
TONbLKO TOrAaa, Korga Ha
y BCeX Bxopax oyayT
eanHuubl. Korga xots

Obl HA OAHOM BXopge
OyaeTt HONMb, Ha

Cxema U peanusyert BbIXo4e TaKxe oyaeTr
KOHBbHOHKLUUIO ABYX UITU oonee HOMNb

NOrM4YecKux 3Ha4YeHuMn.



Tadnuua NCTUHHOCTW

X y Xy
0 0 0
0 1 0
1 0 0
1 1 1




Cxema WU

&
)i
Xvy
Koraa xots Obl HA 0AHOM BXo4e CXeMbl
UJIN bypneT eanHuua, Ha eé Bbixoae
b TakKxke OyaeT eaMHuua.

Cxema UJIN peanuayet
AU3BIOHKUUIO ABYX Unu bonee
NTOrMYecKux sHaYeHUWN.



Tadnuua NCTUHHOCTW

X y XVYy
0 0 0
0 1 1
1 0 1
1 1 1




Cxema HE

Cxema HE (uHBepTOp) peanusyet
ornepauuio oTpuLaHUs.

Ecnun Ha Bxoae cxembl 0, TO
Ha Bbixoge 1. Koraa Ha
Bxoae 1, Ha Bbixoge 0.



Tadnuua NCTUHHOCTW




Cxema UN-HE

&

X¥

Cxema U-HE cocTout 3 anemeHTa U mn
WHBEpTOpa U OCyLeCcTBNAET OTpULaHme
pe3ynbraTa cxembl U.




Tadnuua NCTUHHOCTW




Cxema UIN-HE

Cxema UJTU-HE cocTounT 13
anemeHTa UJIN n nueepToOpa
N OCYLUEeCTBISAET OTpULaHMe
VY pesynbraTta cxembl UIN.




Tadnuua NCTUHHOCTW

vy




[lpeobOpa3oBaHue BblpaXeHUM,
cocTosIlnX U3 oyneBbiX PYHKUNN

e  OT NEpPecTaHOBKN MECT apryMeHTOB pe3yribTaT He U3MEHSIETCSA
A&B=B&A
e  CYLLECTBYET CreayoLwunin 3aKoH
A&B&C) =(A&B)&C
o Takxe CyLLeCTBYIOT HEKOTOPbIE TOXAECTBa, onupatroLmecs Ha ocobble CBOMCTBA (PyHKLNN,
Hanpumep:
1) A & (~A) = JIOXb
2) (~A) & (~B) =~ (Av B)
AHanornyHo, cnoxeHue un nornyeckoe «NJMN»:
e  OT NEpPecTaHOBKN MECT apryMeHTOB pe3yribTaT He U3MEHSIETCSA
AvB= BvVA
e  CYLLECTBYET CreayoLwunin 3aKoH
(AvB)vC=Av(BvC(C)
e  MOXHO BbIHOCUTb OOLLIMM MHOXUTENb 3a CKOOKU
(A&B)v(C&B)=B&(AvC)
N Takke HekoTopble COBCTBEHHbIE 3aKOHbI:
1)Av (~A) = NICTUHA
2) (~A)v (~B) =~ (A&B)



CamocTtosaTtenbHasa padbota Ne8

o YTO TAkoe anrebpa nornkn?

o [lepeyncnnurte OCHOBHbIE NTOrMYECKNE
onepauymnmn?

o UTO Takoe Nnorm4yecknim anemMeHT
KOMMbloTEpPA?




