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BBenenue

J{UCKpeTHAs MATEMATHKA — CPABHUTEIHO HOBOE HANPABJICHUE B MATEMATH-
Ke, 00beIUHSIONIEE OT/AENIbHBIE €€ pa3/ielibl, paHee c(hOPMUPOBAHHBIE KaK CAMOCTOSI-
TelabHbIe Teopuu. K HUM OTHOCSTCS MareMaTH4ecKas JIOTMKa U TEOPUM MHOXKECTB,
rpadoB, KOJUPOBAHUSI, ABTOMATOB.

JlaHHOE mocoOue MOCBSAIIEHO OJJHOMY U3 Pa3/iesioB MaTEeMATUYECKON JIOTUKHU —
anreOpe BbICKa3bIBAHUIA.

MatemaTuyeckas JOrMKa TECHO CBsI3aHA C JIOTMKOM U 00s13aHa €l CBOMM BO3-
HUKHOBeHHEM. OCHOBBI JIOTHKH, HAYKH O 3aKOHaX M (popMax 4eI0BEUYECKOTO MBIIII-
JIeHUs, OBLTU 3aJI0KEHBI BEIMUYANIUM JpeBHErpedecknM ¢uiaocohoM ApHCTOTE-
JgeM (384—322 rr. 70 H. 3.), KOTOPBI B CBOMX TpaKTaTaXx OOCTOATEIBLHO HCCIIE0-
BaJl TEPMUHOJIOTHIO JIOTHKH, TIOJIPOOHO Pa300pall TEOPUIO0 YMO3AKIIOUEHUN U JTOKa-
3aTeNbCTB, OMHUCAN PsiJl JIOTHUECKUX ONeparuii, cPopMyIupoBat OCHOBHBIE 3aKOHBI
MBIIIUIEHHUS], B TOM YHCJI€ 3aKOHBI IPOTUBOPEYMS U MCKIIKOYEHUS TPEThEro. B mainb-
HeleM MHorue Guinocodbl 1 MaTEMAaTUKU PAa3BUBAJIA OT/AENbHbBIE TTOJOXKEHHS JIO-
TUKA W MHOTJAa Ja)Ke HaMeudalld KOHTYPhl COBPEMEHHOTO MCUMCIICHHS BBICKA3bIBa-
HUM, HO OJIMDKE BCEX K CO3/IaHUIO0 MaTEMaTUYECKOM JIOTUKH MOI0IEN YK€ BO BTOpOH
nonoBuHe XVII Beka Bbloarolmuics HeMmeukuid ydeHwslid ['otrdpun Buib-
reapM Jleionun (1646— 1716), ykazaBmiwid myTd JUIsS TIEpeBOAA JIOTHKH «H3 CJIO0-
BECHOT'0 I1apCTBa, MOJHOTO HEOMPEACICHHOCTEH, B APCTBO MATEMAaTUKH, TJI€ OT-
HOIIICHUSI MEXIYy OOBEKTAMU WJIM BBICKA3BIBAHUSMH OIPENEIISIOTCS COBEPIIECHHO
tounoy». [locne JleitOHMIa ncciaeqoBadus B 3TOW 00JIaCTA BEJIX MHOTHE BBIIAFOIIHE-
Csl YYEHbIE, OJIHAKO HACTOAIIUN ycTeX MpPHILEN 3JeCh K aHTJTUHCKOMY MaTEMAaTHKY
Txopmxy Bymio (1815—1864). Bynb u3o0pen cBoeoOpa3Hyro aaredpy- cucremMy
0003HaYEHUN W MPaBWI, NPUMEHUMYIO KO BCEBO3MOXXHBIM OOBEKTaM, OT 4YUCEN H
OykB 10 npenyoxxkenuid. [lonab3ysick 3TON cUCTEMOM, OH MOT' 3aKOJIMPOBAaTh BHICKA-
3bIBaHUS (YTBEPKIEHUSI, ICTUHHOCTh MJIM JIO)KHOCTh KOTOPBIX TpeOOBaJIOCh JOKa-
3aTh) C MTOMOIIIBIO CUMBOJIOB CBOETO sI3bIKa, a 3aT€M MaHUITYJIUPOBATh UMHU, T10100-
HO TOMY, KaKk B MaTe€MaTHKe MaHUNYIUPYIOT yuciaMu. OCHOBHBIMHU ONEpalusiMu
OyneBoii anreOpsl sBisitorcst KonbtoHKIUA (M), nusbtonkius (UJIN) u orpuiianue
(HE).

Yepe3 HEKOTOpOE BpeMsi CTallo MOHSATHO, YTO cucTema bynst xoporo noaxo-
JIAT JJIs1 OMUCAHUS DJIEKTPUUECKUX MEPEKITI0UaTeNbHbIX CXeM. TOK B LIEH MOXET
au00 TPOTEKaTh, JIMOO OTCYTCTBOBATh, MOAOOHO TOMY, KaK YTBEPKICHHE MOKET
OBITH TMOO UCTHHHBIM, JTUOO JIOKHBIM. A €I1¢ HECKOJIBKO JIECITHIICTUN CITYCTS, YK

B XX CTOJIeTUH, yueHble 00beNUHWIN co3anHbli Ixopmkem bynem maremarnye-



CKHMH amnmapar ¢ ABOUYHOW CHUCTEMOW CUUCIICHUS, 3AJI0)KUB TEM CAMbIM OCHOBBI JJIsI
pa3paboTKH MUQPPOBOTO FIEKTPOHHOT'O KOMITHIOTEPA.

B nacTosmiee Bpems cepa mpuMEHEHUSI MAaTEMaTHYE€CKOM JIOTUKA OYCHb IITH-
poka. C KaXXJIbIM TOJIOM pacTeT IIyOOKOe MPOHUKHOBEHUE UJIeH U METOJ0B MaTeMa-
TUYECKOHN JIOTMKK B MH(OPMATHUKY, BBIYUCIUTEIbHYI0O MAaT€MAaTHUKY, JTUHTBUCTHKY,
bunocopuro. MOIIHBIM UMITYJICOM JIJISl pa3BUTHS U PACIIUPEHUsT 00JIaCTH TTpUMe-
HEHUSI MaTEMAaTUYECKOW JIOTMKU CTajl0 TMOSABJIEHUE 3JIEKTPOHHO-BBIYMCIUTEIBHBIX
MairH. OKa3aiock, 4TO B paMKaX MaTeMaTHYECKON JIOTUKHU Y>K€ €CTh TOTOBBIN all-
napart JUisl IPOCKTUPOBAHUS BHIYUCIUTEIHLHON TEXHUKU. METOIbI U TIOHSATUSI MaTe-
MaTUYECKOM JIOTUKU SIBJISIETCS OCHOBOH, SIAPOM HMHTEIIEKTYaJIbHBIX MH()OpMaIMOH-
HbIX cucTteM. CpeacTBa MaTeMaTHYeCKOM JIOTMKH cTalnu 3()(PEeKTUBHBIM padouuM

HHCTPYMCHTOM JIA CIICHUAIIMCTOB MHOI'MX OTpaCHCﬁ HAaYKHU U TCXHHUKMU.



1. Aure6pa BbICKa3bIBAHMH

1.1. ITousiTue BHICKA3ZLIBAHUS
M cXOonHBIM MOHATHEM JIOTUKU BBICKA3bIBAHUU SIBJISIETCA NPOCMOE 8bICKA3bIBA-

Hue. ITO MOHATUE HE ONpeaACIACTCA 4CPpC3 APYIruc IMOHATHA, TAK KAaK ABJIACTCA 0azo-
BBIM.

HO)I 8blCcKa3zbléanuem OOBIYHO MOHUMAIOT BCAKOE IMTOBECTBOBATEILHOE IIpeAario-
JIOKCHHUC, YTBCPIKIAAOIICC yT0o-1100 0 ueM-nbo. Ecnm CMBICII, coz:epxcamnﬁc;{ B
BbICKA3bIBAaHNH, COOTBCTCTBYCT JICﬁCTBI/IT@J'IBHOCTH, TO BBICKAa3bIBAHHC HA3BIBAIOT
ucmuuuvim. B ITPOTUBHOM CJIY4ac€ — JIOIAHCHbBIM.

3amMeuaHue. BOHpOCI/ITCJ'IBHBIC N BOCKIIMOATCIBHBIC NPCATOKCHUA, a4 TAKKC
MMPCUIOKCHUA, BbIPAKAOIMINE IMMPUKA3aHNC HIIN COKAJICHUC, HC ABJIAIOTCS BBICKA3bI-
BaHWAMMU, TaK KaK HC UMCCT CMbICJIA TOBOPUTH, NCTUHHBI OHU WUJIX JIOKHBI.

Ipumep. Cpenu ciaenyromux NpeaIoKeHUN BhIICTUTh BRICKA3bIBAHUS, YCTAHO-
BUTb, UCTUHBI OHU WJIH JIOXKHBI:
1. Jlyna Bpamjaercsi BOKpYr 3eMIIH.
2. Yucno xkpaTHO 2 TOT/Ia M TOJIBKO TOT/Ia, KOT/Ia OHO OKAHYMUBAETCS YETHOM 1T (-
pOH.
Tsl yauibcs B HHCTHTYTE?»,
[Tapux — cronuia AHIIUH.
HexoTtopseie aeTu 00T MIOKOIaI.
Kapacsk He pri0a.
ITonoiiau xo Mue!
Yucno 6 genurcst Ha 2 U Ha 3.
. Ecam roHoI1I1a OKOHYHIT CPEIHIOIO IITKOITY, TO OH MOJy4YaeT aTTecTaT 3PEIOCTH.
10 Ecnu ObI 1 MOT 3HATH, YTO MOMJIET JTOK/Ib.
11.JIro60€ 9uCIIo SABIAETCS HATYPATbHBIM.
12.7 — mpocToe YncIo UK MOJIOKUTEIBHOE YUCIIO.
13.Jla 31paBCTBYIOT HAIIH CIIOPTCMEHBI!
14.Bce TpeyroibHUKN paBHOOEAPECHHBIE.
Pewenue: BeickasviBanus 1, 2, 5, 8, 9, 12 - uctunnsl, a 4, 6, 11, 14 — noxHs1, ipe-
noxenwus 3,7,10,13 He ABAAIOTCSA BBICKa3bIBAaHUSMHU.
Onpenenenne Brickas3biBaHue, MpencTaBistoniee co00M OJHO YTBEpKIEHUE, NIPU-

©CoNo Ok~

HSITO HA3bIBaTh NPOCMbIM WIIH 2JIeMEHMAPHBIM.

3ameuanmne. [Ipu dhopmanbHOM UCCIEIOBAHUM CIOXHBIX TEKCTOB BMECTO IMOHSATHUE
“MpOCThIE BBICKA3BIBAHUA 3aMEIIAIOT MOHSATHUEM ‘‘TIPONMO3ULIMOHAIBHBIEC TEPEMEH-
HbIe” (OT J1aT. Propositio — mpemioxeHwue).

Obo3Hauenus: DJeMEHTapHbIE BBICKA3bIBaHUA 0003HAYAIOT OYKBAMH JIATUHCKOTO
andasuta: a,b,c,...,x ,y,z. Eciu Bbicka3piBaHUE & MCTUHHO, TO OyjaeM mmcath a=1,
eCJIH ke a j10Ho, To a=0.

IMpumep. YcranoBuTe, ICTUHHO WJIH JIOKHO BBICKA3bIBAHUE:
1. a:="“3 - mpocToe uncino”.



b:="“n - nemoe uncno”.
c:=“Komnym0 oTKpbL1 AMEpUKY”.

D

d:=“Mocksa - cronura Poccun”.
5. €:=“ mepBoe Masi — MEXK1YHapOIHbIN KEHCKUM JIEHb .

Pewenue:1.a=1;2.b=0;3.c=1;4.d=1;5.e=0.

Onpenenenne. Bpicka3biBaHUS, KOTOpPbIE MOMYYAIOTCS U3 3JIEMEHTAPHBIX C ITOMO-
IIBI0 JIOTUMYECKUX CBSI30K «HE», «H), «HIIUY», «ECIH ..., TO ...», «TO-
IJ1a ¥ TOJIBKO TOT/Ia», IPUHATO HA3BIBATH CJIOJNCHLIMU WITH COCMAG-
HBIMU.

3ameuanue. /11 0003HAUCHUS TPAMMATHYECKUX CBSI30K BBOISAT CUMBOJIBI, KOTOPBIC

Ha3BIBAIOT JIOTHYECKUMHU (M TTPOIIO3UIIMOHATBLHBIMHU) CBSI3KaAMHU.

IIpumep. B cocTaBHBIX BBICKAa3bIBAHUAX BBIJICIUTh IPAMMATHUYECKUE CBS3KU:
1. CarypH — He MJIaHEeTa COJTHEYHOU CUCTEMBbI

2. Yucao 6 nenmurcs Ha 2 M Ha 3

3. Hucno 1269 nenutcs Ha 9 Torna M TONBKO TOT/AA, KOrAa cyMMa Iudp AeTUThCs Ha
9.

Pewenue.

1. Bricka3siBanue «CaTypH — HE IUJIaHETa COJIHEUHOU CUCTEMBI» MOJy4aeTCs U3 IMpo-
CTOTO BbICKa3biBaHUsl «CaTypH — IUIAHETa COJIHEUHOU CHCTEMBI» C MOMOIIBIO OT-
PHULIAHUS «HE.

2. BeickaszpiBanue «Uucno 6 menurcs Ha 2 u Ha 3» 00pa3oBaHO M3 AIEMEHTAPHBIX
BBICKa3bIBaHUU «Hwuciio 6 neanutes Ha 2», «Hucno 6 neantes Ha 3», COeAMHEHHBIX
COIO30M «H».

3. BrickazbiBanne «Huciao 1269 aenurcs Ha 9 Torda M TOJIBKO TOT/a, KOrja cymMMma
udp IeTUThCA HA 9» Mody4yaeTcsi U3 MpOCThIX BbicKa3biBaHu «Hucno 1269 ne-
mutcs Ha 9», «Cymma nudp uncna 1269aenurhbes Ha 9 », ¢ MOMOIIBIO TpaMMaTH-
YECKOM CBS3KH «TOTJa U TOJBKO TOTIa».
3ameuanue. B anreOpe JOrMKM BCE BBICKA3bIBAHUSI PACCMATPUBAIOTCS TOJIBKO C

TOYKHU 3PEHUSI UX JIOTMUECKOTO 3HAYEHHUs, a OT MX JKUTEHCKOIro COJIep>KaHUs OTBJIE-

Karorcsa. CumTaercs, 4To Ka)kKJ0€ BBICKA3bIBaHHE JHOO MCTHUHHO, JIMOO JIOKHO M HHU

OJIHO BBICKA3bIBaHUE HE MOXET ObITh OJTHOBPEMEHHO UCTUHHBIM U JIOKHBIM.

YITPAXKHEHUA U1 CAMOCTOATEJIBHOI'O PEILIEHNA
1. Cpenu cnenyromux NpeaioKEHUN BBIIEIUTh BBICKA3bIBAHMS, YCTAHOBUTD, HCTHHBI
OHM WJIH JIOXKHBI.
a) Ypan — Omwkaiiias K COJTHIY IJIaHeTa.
b) Kto BBI?
C) Bce uerHble uncia nenstcs Ha 2.



d) Ceromust uaer 10XK/1b.

e) S xuBy B Poccun.

f) Hu onuu uenosek He Becut 6oiee 1000 Kumorpamm.

g) CTyzmeHT MaTEeMaTHYECKOTO OT/ICICHUSI TEXHUUECKOTO HHCTUTYTA.

h) A.C. ITymkuH — BeNMUKUAN PYCCKHIA MATEMATHK.

1) Kotopsrii yac?

J) Ecau B TpeyrosibHUKE BCE CTOPOHBI PaBHBI, TO OH PABHOCTOPOHHUH,

k) Beperure nec!

) Jlyna- cnyrHuk 3emin.

m) 18 > 13.

n) 4+5-7.

0) Mope — nmuioBoe.
2. YKa3aTb 3JIEMEHTApHBIE U COCTAaBHBIE BBICKA3bIBaHUA U3 yIIpakHeHUs 1. B cocTtas-
HBIX BBICKA3bIBAHUSAX BBIJICTUTh IPAMMATHUYECKUE CBSI3KHU.

1.2.JloruyecKkue onepamuu Ha/l BbICKa3bIBAHUSIMH
Omnpenenenne OOpa3oBaHME COCTABHOIO BHICKA3bIBaHUS U3 3JIEMEHTAPHBIX BBICKA-

3bIBAHUI HA3BIBAETCS J102UUECKOU onepayue.
OcTaHOBUMCS HA PACCMOTPEHUU TAKUX OTEPAIIU.
1.0Orpunanue (ot JatuHckoro disjunctio - pa3o0IeHHe, pa3Iudne).
Onpenenenne Ompuyanuem BBICKA3bIBAaHUS X Ha3bIBA€TCS HOBOE BBICKa3bIBaHUE,
KOTOpPOE SBJISIETCSI MCTUHHBIM, €CJIM BBICKa3bIBAaHUE X JIOKHO, U
JIOKHBIM, €CJTA BBICKa3bIBAHUE X UCTHHHO.
Ob6osnauenus: OTpUIIaHUE BBICKA3bIBAHHUSA X 0003HAYAETCS X .

Jlornueckue 3Hau€HUsI BBICKA3bIBAHUS X MOXXHO OIHMCATh C ITIOMOIIBIO Ta6JIHLII)I:

X X
1 0
0 1

Ta6J'H/II_IBI TAKOI'o BuJa IIPUHATO HAa3bIBATb ma6ﬂuuamu UCMuUHHOCMU.

Ta6n1/1ua HCTHMHHOCTH IICPCUUCIIICT BCC BO3MOJKHBIC KOM6I/IHaL[I/II/I HUCTUHHOCTH H
JIO)KHOCTH CJIOKHBI BBICKA3bIBaHUM.

Onpe):[e.JIeHne ,ZZSOL?HblM ompuyaruem BBICKA3bIBAHUA X HOBOC BBICKA3BIBAHUC 00-

Pa30BaHHOC OTPUIAHHUECM BBICKA3bIBAHUA X .

Obo3nauenus: JIBoitHOe oTpuIlaHue 0003HauUaTcst X, unraercs: «HeBepHo, uTo He
X



Hpumep. ChopmynupyiiTe NBOMHOE OTpUllaHUE AJiA BbicKa3zbiBaHUsA: «CeroaHs
UJIET CHET.
Pewenue. ITycts Bbicka3zpiBanue X:= «CeromHst UAET CHET»,

OTPpHUIaHHUCM 6yz[eT BLICKaSI)IBaHI/Ie)_( = «HeBepHo, CCroausa uacT CHECr» HUin «Cero-

AHs HE UACT CHEI», a ﬂBOﬁHBlM OTPHULIAHHUEM 6y,21€T BBICKA3bIBAHUE X :=<(HCB€pHO,
CCroaHs HE NIACT CHCI'».

2. KoHbIOHKIUS - JorHYecKoe yMHOKeHHe (0T JaTHHCKOT0 conjunctio - coro3,
CBSI3b).

Onpenenenne Kownvronkyueu ITBYX BBICKa3bIBAHHUM X, Y Ha3bIBA€TCS HOBOE BBICKA-
3bIBaHUE, KOTOPOE CUMTAETCA MCTUHHBIM, €CIU 00a BBHICKA3bIBAHUS
X, Y HICTHUHHBI, U JIO)KHBIM, €CJIM XOTs ObI OJIHO U3 HUX JIOXKHO (T.€. B
OCTaJIBHBIX CIy4asix).
Obo3nauenus: KOHbIOHKLUS BbICKa3bIBaHUH X, Y 0003HAUAETCSI CUMBOJIOM XA 'Y .
Bricka3biBaHus X, Y Ha3bIBAIOTCS 4JI€HAMHU KOHBIOHKIMHU. Bce BO3MOXKHBIE JIOTH-
YEeCKHE€ 3HAYEHUS] KOHBIOHKIIMHU JIBYX BBICKa3bIBAHUW X M Y ONMCHIBAIOTCS CIIEHYIO-

e TadJIMned UCTUHHOCTH.

Ol O | | X<
Ol R O | <
oO| O| O | >

IIpumep. [1ycTh naHbl BRICKA3bIBAaHUS X:=«6 JENUTCS HA 2»,y:= «b6 JenuTcsa Ha
3». HaliTu x Ay W omnpeneiauTh JIOTUYECKOE 3HAUCHHE IMOJTYyUYEHHOTO BBICKA3hIBa-
HHSL.

Pewenue: KonbroHkIne OyneT BhICKa3bIBAHUE «O JMETUTCA HA 2 U 6 JIETUTCS
Ha 3», KOTOpPOE, OYEBUIHO, HCTUHHO.

3ameuanue. 13 onpeiesieHus onepalui KOHbIOHKIIMU BUJHO, YTO COIO3 «H» B
anreOpe JOTUKW YIOTpeOJIIeTcsl B TOM K€ CMBICIIE, YTO UM B IOBCETHEBHON pEYH.
Ho B 00bI14HOM pedyu HEe NMPUHATO COSAUHSATH COI030M «H» JIBA BHICKA3bIBaHMSI, J1a-
JIEKUe Jpyr OT JIpyra IO COJECPkKaHUI0, a B alredpe JOTMKH paccMaTpUBaeTCs
KOHBIOHKIIMS JIBYX JIIOOBIX BhICKa3biBaHuM. (Hampumep: «B oropone Oy3uHa u B
Kuese asapkay).



% 3 OIpCaACICHUA onepaunﬁ KOHBIOHKIOWH 1 OTPHULAHHA SICHO, YTO BBICKA3bI-

BAaHHUE X A X BCEra JIOKHO.

3. IM3BIOHKIMS - JIOTHYECKOE cI0okeHre (0T JaTuHCcKoro disjunctio - pa3o0OIieHue,
paznuyue).

Onpenenenne /{usvionkyuerl NBYX BBICKa3blBaHUM X, ) HAa3bIBAETCS HOBOE BBICKA-
3bIBAHHE, KOTOPOE CUMUTAETCS HCTHUHHBIM, €CIM XOTSI Obl OAHO M3
BBICKA3bIBaHUI X, Y UICTUHHO, U JIO)KHBIM, €CJIM OHU 00a JIOKHBI.
Ob6o3nayenus: JIn3pIOHKIUS BBICKA3bIBAHUH X, ) 0003HAYAETCSI CUMBOJIOM X V ).
BrIcka3piBaHus X, y Ha3bIBAIOTCA YI€HAMHU AU3BIOHKLIMU. Bce BO3MOXKHBIE JIOTH-
YECKNE 3HAYCHUS TU3BIOHKIIMH JIBYX BBICKA3bIBAHUM X M J ONMCHIBAIOTCS CIEAYIOIIEH
TaOIUIEH HICTUHHOCTH:

X y Xv'y
1 1 1
1 0 1
0 1 1
0 0 0

IIpumep. OnpenenuTs J0ruyecKoe 3HaUYEHUE BbICKa3biBaHUs «B TpeyroinbHu-
ke DFE yron D unu yron E octperity.

Pewenue: JlanHHOE€ BBICKA3bIBAHUE €CTh JIU3BIOHKIMA BBICKAa3bIBaHUN X:=«B
tpeyronbHuke DFE yromn D octperity, y:= «B tpeyroasuuke DFE yrom E octpsrity,
CJIEIOBATENIbHO JAHHOE BBICKAa3bIBAHUE MCTUHHO, TaK KaK 00s13aTEIbHO UCTUHHO
OJIHO U3 BBICKA3bIBAHUM X UJIU Y.
3ameuanune: B MOBCEIHEBHOM peyM COIO3 «WJIN» YMHOTPEOSETCS B Pa3IMdyHOM
CMBICJIE: HUCKJIIOYAIONIEM M HE MCKJouawmieM. B anredpe JOTUKU COI3 «HIINY
BCErJla yHOTPeOIsieTCsl B HE UCKIIIOYAIOIIIEM CMBICIIE.

N3 onpexnenenust onepanuii TU3bIOHKIUA U OTPULIAHUS SICHO, YTO BBICKA3hI-

BaHHUEC XV )_( BCCraa UCTUHHO.

4. UMIIMKanms - JJOTHIecKoe ciieioBaHue (0T JJaTUHCKOro implico - mecHo ces3bl-

8aio).

Onpenenenne HMuniuxayueil IBYX BBICKA3bIBAaHHN X, ) HAa3bIBAETCS HOBOE BBHICKA-
3bIBaHUE, KOTOPOE CUUTACTCS JIOKHBIM, €CJIH X UCTHHHO, a Y — JIOXK-
HO, ¥ ICTHHHBIM BO BCEX OCTAJILHBIX CIyYasX.

Obos3navenus: HMHHHK&HI/IH BBICKa3bIBaHUM X,y 0003HaYaeTCsA CUMBOJIOM X —> V.



Bricka3piBaHuEe X HA3BIBAIOT YCIOBUEM (ITOCBUIKOM), BBICKA3bIBAaHUE Y — CIIEACT-
BHEM (3aKJIIOUYECHUEM ).
Jlornyeckue 3HaYEHUSA ONEPAIMM HMMIUTUKAIIUN OMHCHIBAIOTCS CIIEAYIONIEH Tao-

JINIEd UICTUHHOCTH:

O O | | X
Ol k| O | <
Rl ol |

[Ipu onpeneneHnyn UMILTUKAMKA BO3HUKAET Borpoc. [loueMy nMeHHO Takoe pac-
npeJieJieHue IPUHITO B TAOIUIE UCTUHHOCTH. PaccMoTpuM npuMeHeHre TaOIuIlbl Ha
CJIENYIOIIEM TIPUMEPE.

Hpumep. Oten roBopUT cbiHY: «ECiau B 3TOM ceMecTpe Thl CIAIIb BCE YK3aMEHBI
Ha «OTJIMYHOY, TO MOeaeHb B Typ o EBpone.
Pewenue: Beraenum npocTbie BBICKA3bIBAHUA:
a - B 3TOM CEMECTPE ThI CAAIllb BCE 3K3aMEHbI Ha «OTIIMYHOY;
b - moexems B Typ o EBpore .
Toraa ciio)XHO€ BBICKAa3bIBAHUE UMEET BUA: a —>b .
PaccmoTpum Bce BO3MOXKHBIE BAPUAHTHI:
1. BrickaspiBanus a u b — uctunel. T.e. cTyeHT caaeT Bce 3K3aMEHbI Ha OTIIHY-
HO W OTEI] OTMPABJISIET ChIHA B Typ 1o EBpome, Takum 00pa3oM, moaydyaeM UCTUHHOE
BbICKa3bIBaHME. (1 CTpoKa TaOIUIIbI MICTUHHOCTH).
2. Beicka3piBaHue a - MCTUHHO, a D — okHO. T.€. CTYACHT cAaeT BCe IK3aMEHbI
Ha OTJIMYHO, a OTell HE OTMPABIIAET ChiHA B Typ 1o EBpomne, Takum oOpa3om, mnomyya-
€M, 4TO JJAHHOE BBICKA3bIBAHHE - JIOKHO. (2 CTpoKa TaOIUIBI HCTUHHOCTH).
3. Bricka3biBaHue a - JIOKHO, @ D —mctuHHO T.€. CTYyIEHT He cIaeT Bce dK3ame-
HBI Ha OTJIMYHO, @ OTEIl BCE K€ OTIIPaBJIsET ChiHA B Typ o EBporme, Takum oOpazom,
NoJTy4aeM UCTHHHOE BhICKa3biBaHUE. (3 cTpOKa TaOJIHIIbl HCTUHHOCTH).
4, BrickaspiBanus a u b — jokHBL. T.e. CTYIEHT clIaeT He BCEe SK3aMEHBI Ha OT-
JMYHO U OTELl HE OTIPABISET ChIiHA B Typ 1o EBporme, TakuM 00pa3om, mojaydaeM Kc-
TUHHOE BbICKa3bIBaHUE. (4 CTpOKa TaOIUIIbI UCTUHHOCTH).
Wtak, e1MHCTBEHHBIN Cydaid KOorja OTel CONraj, - 3TO KOrja OH J1ajl 00eIaHue U He
BBITIOJIHUII €TO.
3ameuanne. YorpeblieHUE CIOB «ECIH..., TO...» B aJiredpe JOTUKU OTJIMYAETCS OT
ynoTpebyieHnus uX B OOBIICHHON pedH, II€ Mbl, KaK MPaBUJIO, CYUTAEM, YTO, €CJIU BhI-
CKa3bIBaHHUE X JIOXKHO, TO BhICKa3biBaHUE «Eciu X, TO Y» BO0OIlIe HE UMEET CMbICIA.

KpOMG TOro, CTpOs MPECIIOKEHUEC BUAA « €CIA X, TO Y» B O6I>I,ZI€HHOI>1 PCUH, MBI BCC-
9



I71a IOJpa3yMEBAEM, UTO MPEAJIOKEHUE Y BBITEKAET U3 MPEMIOKEHHS X. YIOTpede-
HUE CJIOB «ECIH..., TO...» B MATEMAaTHYECKON JIOTUKE HE TPEOyeT 3TOr0, MOCKOJIbKY B
HEW CMBICJI COJIEP>KaHNUsI BBICKA3bIBAHUM HE PACCMATPUBAECTCS.

Nmnukanust urpaer BaXHYIO poJib B MATEMATUYECKUX JOKA3aTEIbCTBAX, TAK
KaK MHOTHE TeopeMbl (hopMynupyroTcs B ycinoBHoU popme “Ecnu x, To Y. Eciu npu

9TOM HU3BCCTHO, YTO X MCTHHHO, U JOKa3aHa UCTUHHOCTh UMIIMKAIlUU X — Y, TO MbI

BIIpaBC CACIIATb BBIBO/ 00 MCTUHHOCTH 3aKJIFOYCHUS V.

5. DKBHBAJIEHIIUA (JIOTHYECKOE TOXKIECTBO)

Onpenenenne Ixsuganenyueli (WM 9K8UBATEHMHOCMbIO) IBYX BBICKA3bIBAHUH X,Y
HA3bIBAETCS HOBOE BBICKA3bIBAHHE, KOTOPOE CUUTACTCS MUCTHUHHBIM,
Korja o0a BbICKa3bIBaHUS X,Y MO0 OJHOBPEMEHHO MCTUHHBI, MO0
OJTHOBPEMEHHO JIOXKHBI, U JIOKHBIM BO BCEX OCTAJIbHBIX CIyYasiX.

Ob6o3HaueHus: DKBUBAJICHIIMS BBICKa3bIBAHUM X,y 0003HAYAETCS CUMBOJIOM X <> Y .

Bricka3piBaHusi X, Y Ha3bIBAIOTCA WIEHAMH SKBUBAJICHIMU. JlorMueckue 3HaYeHUsA

orepalyy SKBUBAJICHIIUU OMUCHIBAIOTCS CleyIouel Tabiuiied HCTUHHOCTH:

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

Ipumep. Onpenenuts JOTHYECKOE 3HAUYECHHE BBICKa3bIBaHUS «TpeyronbHHUK
SPQ c BepmuHoi S u ocHOBaHueM PQ paBHOOEIpEHHBIN TOra U TOJIBKO TOTJa, KO-
raa ZP=2Q»
Pewenue: Boigenum npocTsie Bhicka3biBanus :x= «Tpeyronpauk SPQ ¢ BepmunHOM S
u ocHoBaHueM PQ paBHOOenpeHHbINY, y:= «B Tpeyronpuuke SPQ ¢ BepmuHOi S u
ocHoBaHueM PQ P=2Q».Toraa 3KBUBaJICHIUS SBJSETCS WCTUHHOW, TaK KaK BbI-
CKa3bIBaHUS X U y TUOO OJJHOBPEMEHHO UCTUHHBI, THO0 OTHOBPEMEHHO JIOKHBI.

3amMeuyaHue. DKBUBAJICHTHOCTh UTPAET OOJBIIYIO POJIb B MATEMAaTUYECKUX J10-
Ka3aTeabCTBaX. MI3BECTHO, YTO 3HAUUTEIBHOE YUCIIO TEOpeM (opMynupyeTcs B Gpop-
M€ HEOOXOJUMBIX U JIOCTaTOYHBIX YCIIOBUH, T.€. B (pOpMe IKBUBAJIEHTHOCTU. B 3TOM
cilydae, 3Hast 00 ICTUHHOCTH WX JIOKHOCTH OAHOTO UX JBYX WIEHOB YKBUBAJIEHTHO-
CTH U JI0Ka3aB UCTUHHOCTb CAMOM YKBUBAJIEHTHOCTH, MBI JI€JIa€M 3aKJIFOUEHUE 00 HC-
TUHHOCTH WJIU JIO)KHOCTH BTOPOTO WiIEHA YKBHBAJICHTHOCTH.
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JInst yno6cTBa cOCTaBUM TaOJIMILy, B KOTOPOM 3amluIlieM JOTHYECKUE CBSI3KH,
COOTBETCTBYIOIIHUE UM JIOTUIECKUE OTIEPAIMH U 0003HAUYCHHUS:

Ha3BaHnue Jjiornye-
Jloruueckasi CBA3Ka . O0o03HaueHust
CKOM omepanuu

HE X, —

Otpunanue X
HE BEpHO, 4TO X
U, a, HO Konbronkuus XAY, X&Y, X-y
WJIN JIN3bIOHKIMS Xvy
eciu X, To Y
WNmnnukamuyst X>Y,X=Y

U3 X cienyer y

X TOrJia ¥ TOJIBKO TOrja, Koraa Y; |9KBHBAJICHTHOCT,
JUIS. TOTO, UTOOBI X, HEOOXOAUMO U |9KBUBAJICHIIMSA, XY, xSy, X~y

JIOCTaTOYHO, YTOOBI Y PaBHO3HAYHOCTH

YITIPAXXKHEHUSA JJ151 CAMOCTOSTEJIBHOT'O PEILIEHW A

1. ChopmupyiiTe OTpHUIIAHUE BBHICKA3BIBAHUN U YKAXKUTE, YTO MCTHHHO: BHICKA3bIBa-
HHUE WM CaMO OTPHIIaHKUE.

a) 23-04HO3HAYHOE YHCIIO.

b) Mapc — niaHeTa CONMHEYHON CUCTEMBI.

c) OxyHb — MOpCKas pbIOa.

d) MopKoBb COIEPIKUT BUTAMHH.
2. Jlano BbicKa3biBaHue. HeoOX0MMMO: B JAHHOM BBICKA3bIBAHUU BBIICIUTH ITOCHUIKY
U 3aKJIIOYCHHUE, ONPECIIUTh €€ 3HAYCHUE MCTUHHOCTH, COPMYIMPOBATh MMILIHKA-
M0 OOpPATHYIO TaHHOU (Y — X ), ONPENIENIUTh €€ 3HaY€HUE UCTUHHOCTH.

a) Eciu cTyIeHT Moydut OIIEHKY «XOPOIII0» TO OH CIajl 9K3aMEH.

b) Ecnu B TpeyrojibHHKE BCE CTOPOHBI PABHBI, TO OH PABHOCTOPOHHHIA.

¢) Eciu s 3aKanstock, TO He O0JIEI0 3UMOM IPUIIIIOM.

1.3. ®opmy.Jnl ajaredopsl Joruku. IlpaBuiia 3anmcu CJI0KHBIX (POPMY.JI
C noMouIbIo JIOrMYECKUX OMNepaluii HaJ BHICKA3bIBAHUSIMU U3 3aJaHHOM COBO-
KYITHOCTH BBICKa3bIBAHUI MOKHO CTPOUTH Pa3InvHbIE CIOKHbIE BbICKa3biBaHusl. [Ipu
STOM MOPSIOK BBITIOJIHEHUS OTIEpaIiil YKa3bIBa€TCsl CKOOKaMHU.
Omnpenenenne Bcskoe cioXHOE BBICKa3bIBAHUE, KOTOPOE MOXKET OBITH MOIYYEHO
11



U3 DJIEMEHTAPHBIX BHICKA3BIBAHUH MTOCPEICTBOM MPUMEHCHHSI JIOT -
YECKUX ONeparvii OTPUIlaHNs], KOHBIOHKIIUHU, TU3BIOHKIINH, UMILIH-
KalluM U SKBUBAJICHIIUU, HA3bIBACTCSA QOPpMYN0U aeeOpbl 10SUKU.
Obo3nauenus: ®opMyibl anreOphl JIOTUKKA 0003HAYAIOT OONBIIMMH OYK-
BamH JIaTuHCKOro andasura A, B, C,.... X, Y ,Z,...
3ameuanne: Jlyig ynpomenus 3anucu GopMysn OpHUHAT psia cornameHuit. CkoOKu
MOJKHO OITyCKaTh, MPUICPKUBASCH CICAYIONIETO TOPSAKA JICHCTBHI: KOHBIOHKITUS
BBITIOJTHSACTCS PaHbIIE, Y€M BCE OCTAJbHBIC OIEpaIlid, JU3BIOHKIINS BBIMOTHACTCS
paHbIIe, YeM UMIUIUKAIMS U SKBUBAJICHTHOCTh. Eciu Hag (OpMysIoi CTOWT 3HAK OT-

pULIaHUs, TO CKOOKH TOXE OIYCKAKOTCA.
Ipumep. [dana ¢opmyna A=((av (b)) >c)<«>d). Heobxogumo ynanuth

CKOOKHU.
Pewenue:
1) yOpatb BHEIIHUE CKOOKHU U1 (POPMYIIbI, TAK KAK OHM HE ONPEAEIAI0T CTapIINHCT-
BO HUKaKuXx onepanuii: A=((av (b)) »>c)«>d
2) yOpath CKOOKH, OXBaThIBatOIINE (POPMYITY UMIUIMKALIMH, TaK KaK ONEpaIus IKBU-
BaJICHLIUU OYJET UCIIOHATHCS TOJIBKO MOCIE BBHITOJHEHUS ONepalii UMIUTUKALUU:
A=(av(b)) >c<d
3) yOpaTh CKOOKH, OXBaThIBAIOIIHE (POPMYITY AUIBIOHKIIMH, TAK KaK OMEpaIus uM-
TUTMKAUKK OyJIET UCTIOJIHATHCS TOJIBKO MOCIIE BBHIITOJIHEHUSI ONlepaliui AU3bIOHKIUU:
A=av((b)—>ced,;
4) yOpatb CKOOKH, OXBaThIBatOIIME (POPMYITY OTPULIAHMS, TAK KaK ONepauus Ju3b-
IOHKIIUY OYJI€T UCIIOJIHATHCS TOJIBKO MOCIIE BBIITOJIHEHUS ONepalii OTPULIAHUSA:
A=avb—->ced
Wrak, nocnenoBaTeabHOCTh UCIIOJHEHUS ONEpalii Mocie 3aJaHus 3HaYeHU M IpoIio-
3ULIMOHAJIbHBIX IEPEMEHHBIX CJIETYIOIIAs: CHaYajla He0OXOAUMO ONpeAeTUTh 3Haue-
aue GopMyIsl b, 3atem avb 3arem avb — ¢ u, HakoHer, avb —>c<«d .

Ipumep. [Jana popmyna A=arbac vb—c > d. Heobxomnmo paccTaBUTh
BCE CKOOKH.
Pewenue:
1) mocTaBuTh CKOOKHA Ha (HOpMYITy, PEAIU3YIONIYIO ONEePaIui0 OTPULIAHMS:

A:a/\b/\C\/(b—)—>C<—>d

2) IOCTaBUTh CKOOKH Ha (OPMYILy, pEaTU3YIOIIYIO ONEpallui0 KOHBIOHKIINU:
A=(arbac)v(b) >cod

3) mocTaBUTh CKOOKHM Ha (GOPMYITy, pEaTU3yIOUIYIO ONEPAIUI0 TU3BIOHK-
man: A= ((arbac)v (b)) > c<d;

4) OCTaBUTh CKOOKH Ha ()OPMYITY, PEATU3YIOIIYIO OMEPAIIUI0 HMITTUKAIIH
A=(((arbac)v (b)) >c)<«<d

5) moctaBuTh CKOOKH Ha (POPMYITy, peaTu3yIOIIyI0 ONIepaIHIO YKBHBAJICH-
mn: A= ((aAbAac)v (b)) —c) <> d)
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[Ipu 3amucu ClI0KHBIX BBICKa3bIBAHUH CJEAYyeT oOpaliaTh BHUMaHue, 4ToObI B Pop-

MyJiax He OBLIO ABYX PSAIOM CTOSIIUX JIOTHYECKUX CBSI30K - OHH JIOJDKHBI OBITH Pa3b-

eauHEeHbI (hopMyJIaMH JIHOO BCTIOMOTaTelIbHBIMU CUMBOJIAMHU U HE OBLJIO JIBYX PSIZIOM

CTOSIIUX (OPMYJI - OHH JIOJKHBI OBITh pa3beAMHEHBI JIOTHICCKON CBSI3KOM.

ITpu 3anucy caokHBIX HOPMYII clieIyeT TOMHUTD, MpaBuia:

1. Kaxki0e BXOXKI€HUE JTOTMYECKOM CBI3KHU “KOHBIOHKIIUS TOCTE PACCTaHOBKHU CKO-

OOK CBSI3bIBACT MPOMO3UIIMOHAIIBHBIC IEPEMEHHBIC WIIH (POPMYJIbI, HEMOCPEACTBEHHO

OKPY’KaIOIIHE JOTUUECKYIO CBS3KY.

2. Kaxnoe BXOXIEHUE JIOTUUECKOW CBA3KH “‘AU3BIOHKIMSA~ TIOCJIE PACCTAHOBKHU
CKOOOK CBSI3BIBAE€T MPOIO3UIIMOHATIBHBIE TMEpeMEHHbIe WU (OPMYJIbl, HEMOCPEICT-
BEHHO OKPYKAIOIIHE 3TY CBSI3KY U T.]I.

[Ipu mcmons30BaHUM 3TUX TPABWI K OJHON W TOW ke (opMylie CKOOKHU CleayeTr
pacCcTaBISITh MMOCTENEHHO, TPOJIBUTAsICh CJIEBA HAMPABO.

PaccMoTpuM cocTaBlieHHE CIIOKHBIX BBICKa3bIBAaHUM Ha MpUMeEpax.

IIpumep. Bricka3zpiBaHUE paCWICHUTE HA IIPOCTHIE, 3aITUIITUTE CUMBOJIMYECKHU, BBE-
151 OyKBEHHBIC 0003HAYCHUS
a) S moeny B MOCKBY, ¥ €CJTH BCTPEUY TaM JIPY3€i, TO MbI HHTEPECHO MPOBEIEM Bpe-

M.

b) Jlist Toro 4to ObI CIAaTh YK3aMEH 10 MaTeMaTHKE Ha OTJIMYHO HEOOXOIUMO XOIUTh
HAa JICKIIMH, 3aHUMAThCSI CAMOCTOATEJILHO UM MHOT'O PEIIaTh.

C) Ecnu nHBeCTUIIMKM HA TEKYIIHMNA T'OJ] HE U3MEHSTCS, TO BO3PACTET PACXOAHAS YacTh
O10/1>KeTa WU BOZHUKHET 0e3paboTHlla , a €CJIM BO3pacTeT pacXoiHas yacTh Or0/I-
KETa, TO HAJIOTU HE OyYT CHIKEHBI U, HAKOHEII, €CJIM HAJIOTH HEe OyAyT CHUXKEHBI
Y UHBECTHUIIMU HE U3MEHSTCS, TO 0e3paboTHila HE BOSHUKHET.

Pewenue:

a) Bpuienanm aeMeHTapHbIC BBICKa3bIBAHUS:

a — s moeny B MOCKBY;

b — BcTpeuy Tam apy3eit;
C- UHTEPECHO ITPOBEAEM BpEMSI.

3anuiiem BbICKa3biBaHUE B BUjIE PopMysnl: aA (b — c)

b) Beigenum sieMeHTapHbIE BHICKa3bIBAHUS

a — cIaTh DK3aMeH 10 MATEMATHKE Ha OTIUYHO

b — xoauTe Ha nexnUu

C- 3aHUMAThCA CAMOCTOATEILHO

d- MHOTO pemarn

3amnmuiieM BhICKa3bIBaHKE B BUAC POPMYJIbl a<>bAcvd
C) BeimennM sieMeHTapHbBIC BHICKA3bIBAHHS

a — MHBECTHUIIMH Ha TEKYIIUH IO/l HE U3MEHSTCS

b — Bo3pacTer pacxoiHas 4acTh OrOIKETA
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C- BO3HUKHET Oe3paboruiia
d- maorn OyAyT CHH)KEHBI
3anuiiem BbicKa3zbiBaHue B BUie popmyrsl (a — (bve)) A(b —d)A((d Aa) —>T)

YITPAXKHEHUA U1 CAMOCTOSATEJIBHOTI'O PEILIEHUA

1. 3anumuTe caeayroume BbICKa3bIBAaHUS B BUJE CUMBOJWYECKUX BBIPAKECHUIA:

a) S mr00JI0 MaTeMaTHKY, MO3TOMY H3ydyar MaTeMaTHYECKYIO JIOTHKY.

b) Ecnu s Oyny 3HaTh aHMIIMICKHIN S3bIK, TO JIETKO CMOT'Y MIEPEBOIUTH TEKCT.

C) be3 Bac xouy cka3aTh BaM MHOTO, ITPH Bac 5 CIYIIAaTh Bac X04y.

d) S momy4y KpacHBIN IHUIUIOM TOJBKO B TOM Ciydae, €Clid Oyay IOCeIIaTh BCe

3aHATHUS U NPUIICKHO BBITOJIHATH IOMAITHIO padoTy.

e) S nro0JIr0 YNTATh KHUTH U TTIO3TOMY XOXKY B OMOJIHOTEKY.
2. [TycTh @ — BbICKa3biBaHUE <« c1aM dK3aMeH 10 MaTeMaTHKE Ha OTJIIMIHOY , D —
BBICKa3bIBAHME <] X0Ky Ha JIEKIIMMN», C-BBICKA3bIBAHUE «S1 3aHUMAKOCh CAMOCTOS-
TeNbHOY, 0 — BhICKa3bIBaHUE «SI MHOTO penraroy. [laTh caoBecHY0 (OPMYTUPOBKY
BBICKa3bIBAHUM:
a) d obacva
b) d > (bac)va
C) cabv(aed)

1.4, BoluncjieHue 3Ha4eHUii GopMYyJibl aJredpbl JOrMKH ¢ MOMOIIbLIO TAOJIMIBI

HCTHUHHOCTH

Jlornueckoe 3HaYeHHE (HOPMYJIIBI alreOphl JIOTHKH MOTHOCTBIO OMPEACIISIETCS JIOT U-
YECKMMU 3HAYCHHUSIMH BXOJIAIIUX B HEE MPOIO3UITMOHAIBHBIX MEpeMeHHbIX. Bce BO3-
MO>KHBIC JIOTUYECKHE 3HaueHUs (HOpMyJbl B 3aBUCUMOCTH OT 3HAYCHUM BXOJSAIIUX B
HEe DJIEMEHTAPHBIX BBICKA3bIBAaHUM, MOTYT OBITh IMOJHOCTBHIO OIUCAHBI C MOMOIIBIO
TaOJIMLIBI UICTUHHOCTH.

Jlns onpeseneHuss UCTUHHOCTU CJI0KHOTO CYXKJEHHUSI HEOOXOJIMMO aHaJU3UpPOBaTh
3HAYEHUE UCTUHHOCTH Ka)KJ0r0 COCTABHOI'O BBICKAa3bIBaHUS M (POpMUpOBATH MOCIIE-
JIOBaTEIbHO 3HAYEHHWE WCTUHHOCTH KaxJoil moadopMyinbl, Bxoasmied B (Gopmyny
CJI0KHOTO CYXKICHUSI.

PaCCMOTpI/IM AJIrOpUTM ITOCTPOCHUA Ta6J'II/IHI:I HNCTHUHHOCTH.
AleopumM nocmpoeHun maﬁﬂuu UCIMUHHOCIU OJ15 CIOMHCHO20 6bICKA3bIGAHUS

n
1. OHpeI[CJII/ITI) KOJINYCCTBO CTPOK: KOJIUYCCTBO CTPOK paBHO 2 + CTpOKa IJIAd 3a-
Tr'OJIOBKA, TA€ N - KOJIMYECTBO IPOCTHIX BBICKA3bIBaHUM.
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2. OHpCI[CJ'II/ITB KOJIMYECTBO JIOTHYCCKUX onepaunﬁ H IIOCIICAOBATCIBHOCTD HX
BBIITOJIHCHU L

3. OmnpenenuTh KOJUYECTBO CTOJIOIOB: KOJUYECTBO CTOJIOIIOB = KOJIUYECTBO TIe-
PEMEHHBIX + KOJTUYECTBO JIOTMUECKUX OTEpariuii.

4.  3anoJHUTH CTOJIOIBI pe3yIbTaTaMU BBITIOJIHEHUS JIOTUYECKHUX OTEpallnii B
0003HAYCHHOM MOCIIEIOBATEILHOCTH C YUETOM TaOJIUI] HCTHHHOCTH OCHOBHBIX JIO-
THYECKUX OTEPaIIHid.

IMpumep. CocTaBUTh TAOINITY HCTHHHOCTH JIOTHIECKOTO BHIPAKCHHUS
A=Xvy—>XAy.
Pewenue:
1. Omnpenenum KOJIMYECTBO CTPOK: HA BXOJIE JABA MPOCTHIX BHICKA3BIBAHUS: X U
Y II09TOMY N=2 ¥ KOJINYIECTBO CTPOK paBHO 2°+1 = 5.
2. OmpenenuM KOJIMYECTBO U MOCJIEI0BATEILHOCTD JIOTHYECKUX OMEPAIIHii.
X - OTPUILIAHHE X;
y - OTpHIIAHUE Y;
XV'y - onepamys IU3bIOHKIHY,;
X Ay - Ollepanys KOHbIOHKIIUY;
XV Y —>XAY - ONepanus NMIUTHKAIHHL.
3.  OmpenenuM KOJIUYECTBO CTOJIONOB: MOTYYHIH 2+5=7 CTONIOIIOB.
4. 3anoiHUM CTOJOIBI C YUETOM TabJIUIl HICTUHHOCTH JIOTHYECKHUX OMEpaIIHii.

X Y I X| Y[ XVY | XAY | XVYyDXAY
111(0|0 1 0 0
11001 0 1 1
0O(1(1/0 1 0 0
0011 1 0 0

VIIPAXXHEHWA 1J151 CAMOCTOSTEJIBHOI'O PEHIEHM A
1. CocraBuTh TAOJNHIy HICTUHHOCTHU IJIS CAEIYIOMIHUX (hOPMYIL:
a) x—o(xvy)
b) x>y —>((yAax
) (yvx)>zay
d  ya@z->y) —>x
8) XA(Xey)v(X—y)
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2. OnpenenuTh JOTHIeCKoe 3HaYCHUE BRICKA3bIBAHUS, UCXO/ISI U3 JIOTHICCKUX 3HA-
YEHUU BCEX MPEIBIAYIINX BbICKa3bIBAHUM.

a) A->B=1,A<>B=0,B—>A=;

b) A>B=1,(AAB)—>(AVvB)=;

C) A«>B=0B > A=;

d) AAB=0,A—>B=1,B—> A=;

e) A<>B=0,A>B=1,(A—>B)e A=;

1.5. PaBHOCI/IJILHLIe, TORIACCTBCHHO HCTUHHBIC U TOKACCTBCHHO JIO2KHBIC

(hopmyJibl anredpsbl JJIOTUKU
Onpenenenne JBe popmyssl anredpsl Joruku A U B Ha3pIBaloTCs pasHocuivhb-
Mu, €CIIi OHW MPUHUMAIOT OJWHAKOBBIE JOTMYECKUE 3HAYEHHUS Ha
J1000M HaOope BXOASIIHUX B (hOPMYJIBI AJIEMEHTAPHBIX BBICKA3bIBa-
HUM.
Obo3nauenus: PaBHOCUIBLHOCTH (hOPMYJT 0003HAUAOT 3HAKOM =, a 3anuch A=B 03-
HayaeT, 4To popmyJibl A u B paBHOCHIIBHBI

3ameuanue: Eciiu popmynsl A u B paBHOCWIBHBL, 3TO HE 03HAYAET, YTO B 00€ (op-
MYJIbl HEIIPEMEHHO BXOAT OAHH U TE K€ IEPEMEHHBIE.

Ilpumep. JloxasaTh paBHOCHIBHOCTH POPMYIIBI (XV Y)AX=X.

Pewenue: PaccMOTpUM OTAEIBHO IPABYIO U JIEBYIO YacCTh (DOPMYJIbI:

A=(xvy)ax [launas GpopMysia COAEPXKUT JBE EPEMEHHBIE X U Y. DopMyIia B = X
COAEPKUT OJHY MPOMO3ULMOHATBYIO IEPEMEHHYIO- X.

CocTtaBUM TaOIUIy UCTUHHOCTH

X |y | (xvy) | (xvy)ax=x
1 |1 1 1
1 |0 1 1
0 |1 1 0
0 |0 0 0

CpaBHUM 3Ha4YEHUS JOTMYECKUX (QYHKIMA B EPBOM U 4yeTBepToM ctonduax. Ilo-
Jy4YCHHBIC JIOTUYECKHUE 3HAUCHUS PABHBI, CJIEIOBATEIbHO, PABHOCWIBHOCTh (POpMY-

JIBI JOKa3aHa.
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Omnpenenenne DopMyna A Ha3bIBACTCS MOHCOECMEEHHO UCMUHHOU (AU masmo-
Jlo2uel), €ClI OHAa MPUHMMAET 3HA4YeHHE | MpU BCEX 3HAUCHUSIX
BXOJISIIINX B HEE IEPEMEHHBIX.

Omnpenenenne QPopMyna Ha3bIBAETCS MONACOECMBEHHO N0XCHOU (WA npomugope-
yuem), €Cau OHA pUHUMAaET 3HadeHue 0 MpU BCEX 3HAYEHUSAX BXO-
JSIIUX B HEE TTEPEMEHHBIX.

Mexny NOHSITHSIMU PaBHOCUIBHOCTH M SKBUBAJIECHTHOCTH CYIIECTBYET Clie-
ayrolast cBsi3b: eciu popmyisl A u B paBHocunbHBI, TO hopmyna A<>B — taBTomo-
rusi, 1 00patHo, eciu popmyna A<>B — taBTosorus, To hopmyibl A U B paBHOCHITB-
HBI.

VIIPAXXHEHUWA 1JI51 CAMOCTOSTEJIBHOI'O PELHIEHM A
5. JlokazaTh paBHOCHIBHOCTH (DOPMYIT C TOMOIIIbIO TaOIUIIBI HCTUHHOCTH.
a) (a<>c) >b=(a—>b) < (c—>b)
b)avb<a=b<anb
¢) b (a<>c)=(a—>b) <> (c—>h)
d)b—>(a<>b)=a<>anb
e) b>(acb)=arbob
f) @oboc=(@aoc)o(@ash)
6. yCTaHOBI/ITB, KaKHue n3 CJIGJIYIOHII/IX q)OpMYJ'I ABJIAKOTCA TOXKIACCTBCHHO NCTHUHHDBI-

MU, TOXKIECTBEHHO JIOYKHBIMH:
a) x—(y—>x)

b) (x—y)—>(y—>x)
C) (x—>(x—>Y)

d) (p>DA@—>r)—>(p-r)

1.6. OcHOBHbIE PABHOCWJIBLHOCTH AJITe0pPbl JJOTHKH
BaxxHeillime paBHOCWIBHOCTH aireOpbl JIOTMKHM MOXHO pa3OUTh Ha YEThIpE
IPYIIIBL.
| rpynna. OCHOBHBIE paBHOCHJIBHOCTH.
XA X=X

1. - 3aKOHbI HACMIIOTCHTHOCTH.
XV X=X

xAl=x.
xvl=l.

xA0=0.
XvO0=x.

ok~
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Xv Xx=1 - 3aKOH HCKJIFOYEHHOTO TPETHETO.

XAX=0 - 3aKOH IIPOTHBOPEYHS.

© © N o

X=X - 3aKOH CHSTHS JJBOHHOT'O OTPUIAHUS.
XA (Xvy)=x
- 3aKOHBI TOJTHOT'O TTOTJIOIICHHSI.
xv(xAy)=x
XA (x v y)z XAY
10. 2 - 3aKOHBI HETIOJIHOT'O TIOTJIOIICHHS.
XV (x A y)z Xvy
Il rpyrma. PaBHOCHIIBHOCTH, BBIPaKAOIIUE OJTHU JIOTHYCCKHE OIEpaIiy Yepe3
apyrue.
1. X>y=(X—>Yy)A(y—>X)
2. X—>Yy=XVYy
XAY=XVY
3. KAYEXVIL L sakommr ne Moprana
XVY=XAY

4, XAY=XVY

5. XVY=XAY

Jlokaxem NepByr0 PaBHOCHIBHOCTD:

Tak Kak NpU OJAMHAKOBBIX JIOTUYECKHUX 3HAUYCHUAX X M Y UCTUHHBIMHU SIBJISIIOTCS
bOPMYyIBI X <> Y, X —> Y,y — X, TO UICTUHHON OyIeT M KOHBIOHKIUSA (X —> Y) A (Y —>X).
CrnenoBaTenbHO, B 3TOM cllydae 00€ 4aCTU paBHOCHJIBHOCTH UMEIOT OJMHAKOBBIC UC-
TUHHBIE 3HAYECHUS.

[lycTh Temepp X U Y MUMEIOT pa3jiMyHbIe JIOTHYECKUe 3HaueHus. Toraa OyayT
JIO)KHBIMH 3KBUBAJICHTHOCTD X <> Y WM OJIHA U3 JIBYX UMIUIMKALUNA X — Yy WIH Y —> X .
Ho nipu aTOM OyaeT 10KHOU U KOHBIOHKITUS (X —> Y) A (Y — X) .

Takum 00pa3om, u B 3TOM cliydae 00€ 4acTH PaBHOCHIBHOCTH UMEIOT OJMHAKOBBIC
JIOTUYECKUE 3HAYECHUS.

AHaIOTUYHO JTOKA3bIBAIOTCS PABHOCHIBHOCTU 2 U 3. ([{okaxxuTe caMmocTOsATEIbHO. )
PaBHocunpHOCTH 4 1 5 MonydaroTcs U3 paBHOCHIBHOCTEH 3 , €clid OT o0eux dYacTtei
MIOCJIEIHUX B3ATh OTPULAHUA U BOCIIOJIb30BATHCS 3aKOHOM CHATHUS JIBOMHOTO OTPHU-
nanus. ([JJokaxxure caMmoCcTOSITENBHO. )

N3 paBHOCWIBHOCTEHN 3TOM TPYIIIIBI CIEIYET, UTO BCAKYIO (OpMYITy alreopsl j1o-
TUKU MOXXHO 3aMEHUTh PAaBHOCHWJIbHOM el (popMyioil, comeprkaiieid ToJIbKO JBE JIO-
TUYECKUE ONEpaIi: KOHBIOHKIMIO U OTPULIAHUE WU JTU3BIOHKIIUIO U OTPULIAHUE.

JlanpHelee UCKIIOYEHHUE JIOTHUYECKUX ONepannii HEBO3MOKHO. Tak, ecinu Mbl
OyZeM MCTONIb30BaTh TONHKO KOHBIOHKIIHIO, TO YK€ Takasi opMyIia Kak OTPUIIaHHE
X HE MOXKET OBITh BRIPAXKEHA C TIOMOIIIBIO OTIEPAIINA KOHBIOHKITUH.
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Il rpynna. PaBHOCHIIBHOCTH, BBIpa)KarOIIMEe OCHOBHBIE 3aKOHBI aJIr€OpbI JIOTU-
KH.
1. XA y=YyAX - KOMMYTaTUBHOCTh KOHBIOHKI[UH.
2. XV y=YyVvX - KOMMYTaTUBHOCTb IU3bIOHKIIUH.
3. XA(YAZ)=(XAY)AZ - ACCOIIUATHBHOCTh KOHBIOHKITHH.

4. xv(yvz)=(Xvy)vz -acCOUHATUBHOCTD IU3BIOHKITUU.

5. xAa(yvz)=(XAY)v(XAzZ) - IUCTPUOYTUBHOCTh KOHBIOHKIIMA OTHOCHUTEIHHO
U3 BIOHKIIUU.
6. xv(yAz)=(Xvy)A(Xvz) - AUCTPUOYTUBHOCTH JUIBIOHKIIMH OTHOCHUTEIBHO
KOHBIOHKIIHY.

IV rpynna. J{onoaHUTeNbHbIE 3aKOHBI.
XAYVXAY=Y
XAYVXAY=X
(xvy)A(xvy)=y
(xv y) A (xvy)=x

XAYVXAZVYANZ=XAYVXAZ-3aKOH CBCPTKHU JIOTUICCKOI'O BBIPAKCHUA

o~ w NP

3ameuanmne: J[x00yr0 GpopMyily MOKHO JOKa3aTh C MOMOIIBIO TAOIUIEI HCTUHHOCTH.

YITPAXKHEHU A U1 CAMOCTOATEJIBHOI'O PEINEHUA
1.ChopmynupyiiTe qaHHbIE BBICKA3bIBAaHUS WHA4e, UCIOIb3ys 3aKOH JIBOMHOIO OT-
pHULIAHUS.

a) He BepHO, 4TO J1eTH HE JTHOOST CIAI0CTH.

b) He BepHo, uTo 12 He nenurcs Ha 4.

c) He BepHO, 4TO MOJOCHHOBHK HECHETOOHBIN I'PHO.
2.0mpenenure JIOTHUECKHE 3HAYCHUS BhICKasbiBaHwi. Cdopmupyiite oTpuiianue
CJIETYIONTUX BBICKA3bIBAHUM IBYMsI CITIOCOOAMU, UCTIONIb3Ys 3aKOHbBI 1¢ MopraHa, kKa-
KO€ JIOTHYECKOE 3HAUCHUE OHU UMEIOT.

a) umcio 18 cocTaBHOE U YETHOE

b) 4eThIpexyroabHUK UMEET 3 BEPIIMHBI WK 4 CTOPOHBI;

C) Kapach — 3TO pbIOa U BOJUTCS B MOPE.

1.7. 3aK0oH ABOWICTBEHHOCTH
[Tycts dopmyna A coaepKUT TOIBKO ONEpaIiiu KOHbIOHKIIUH, TU3BIOHKIINHN U
OTpHUIIAHUS.
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Omnpenenenne Ornepauuio KOHBIOHKLIMU HA3bIBAIOT 0BOLUCMEEHHOU ONepaluu
JIU3BIOHKIINY, & OMEPALUIO TU3BIOHKIIMH 08OLUCMEEHHOU ONepaluu
KOHBIOHKIUH.

Omnpenenenne Dopmynsl A u A’ Ha3BIBAIOTCA 0BoticmeenHbiMu, eci hopmyma A
noy4aercst u3 GopMyJibl A ITyTeM 3aMEHBI B HEW KaXKI0W OTIepaIiuu
Ha JIBONCTBEHHYIO.

Jlemma. Eciu  ana  GopMynsl  A(X, X,...X,) IBOUCTBEHHOH (QOpMYJION  SBIISIET-
cst A" (X, X,...X,) , TO CITPABEINBA PABHOCHILHOCTh
ACK X X) = A (% X Xy)
Jloka3arenscTBO: Mcnonp3yeM MEeTo MaTeMaTU4eCKON HHIAYKIIAH.
1. TTpoBepuM CIpaBeUTMBOCTH JIEMMBI JIJIs dJIeMEeHTapHOU (hopMyJbl: ipu K=1
Ecmu A(x) =%, ToA (%) =%, A(x) =X, 4" (x)=x 1 A(x)=4"(x).
2.IlycTh yTBEpKIEeHHE JEMMbI CIIPaBEIMBO JJI BCIKUX (DOPMYJ, COAEpKalIUX HE
oosee k omeparnuii.
3. JlokaxkeM, 4TO MpH 3TOM MPEANOIO0KEHUN YTBEPKACHUE CIPaBeIUBO Mg (op-
MyJIbI, coneprkamieit (K+1) - omepamnuro.
[Tyctb Gopmyna A(x,X,..x,) comepxur (k+1) — onmepanmro. Torna ee MOXHO Tpen-
CTaBUTh B OJJTHOM M3 TPEX BUOB:
1) A0 X X,) = 4 (% X X,)
2) A(Xy, XX ) = A (X, X X, )V Ay (X, Xp e X )
3) AKXy, X X ) = A (X, X X ) A Ay (X, X X,)
rie GOpMYIIbI A, (X, X,..X, ) U A,(X,X,..X,) comepkar He Oosiee K omeparuii, u, ciemnosa-
TEJIBHO JJISI HUX CIPABEIJIMBO YTBEPKICHUE:
A X X,) = A (% % %,)
A (X % X0) = 45X, XpeX,)

Paccmotpum ciydait 1) umeem 4 = 4, , IO3TOMY

A, Xy Xy) = A, X X,) = Ay (K, X0 %) = A7 (X %g0X,)

B ciayuae 2) umeeM A" = (4, v 4,) = 4 A4, , T.e.

A(X, Xy X)) = A (X X X )V Ay (X Ko X ) = AL (X X X ) A Ay (X, Xy X)) =
A (X X X ) A Ay (X XX, ) = AT(X, Xy X,)
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AHanornyHoe J10Ka3aTelbCTBO U B ciiydyae 3).

Teopema. Eciiu hopmynsl A u B paBHOCHIBHBI, TO PAaBHOCWIBHBI U UM JIBOMCTBEH-
HbIe popMyItHl, T.c. A =B .

Hokazamenvcmeo. Ilycts popmynsl A u B paBHOCHUIIBHBL:

A(X, Xy X, ) = B(X, X, X, ), TOTHAA A(X;, Xy X, ) = B(X, %,...X,) . CornacHo jpeMmme

A, X %) = A" (X, X %) B B4 X0 X,) = BT (%, %,.0.X,) , CTIEIOBATENBHO

A" (X, X X)) = B (X, Xy X)) , @ 3HAUUT A" (X, X,0%,) = B (X, %500 X, ) ©

3ameuanue: B n. 1.5 npu nokazarenbcTBe (HOpMYII, MbI pacrojiaraid UX, HaUMHas ¢
NepBOH, IBOMCTBEHHBIMU TTapaMU, TTOITOMY JIOCTATOYHO JI0KAa3aTh 3aKOH IMOJIHOTO T0-
TJIONIEHHUSI, 3aKOH HEMOJIHOTO TMOIJIONIEHHUS, 3aKOH Jie Moprana, paBHocwibHOCTH |11

IPYNIIbL, @ OCTAJIbHBIE OYAYT BBINOJIHEHBI 1O 3aKOHY JIBOMCTBEHHOCTH.

1.8. PaBHocuiibHBIE IpeoOpa3oBanus Gpopmy.i
Omnpenenenne IIpeoOpazoBanue Gopmylibl C HOMOIIBIO OCHOBHBIX I'PYIIT PaBHO-
CUWJIBHOCTEW HA3bIBAETCS PABHOCUTILHBIM NPE0OPA308AHUEM.

PaBHOCHIIBHBIE TTpeOOpa30BaHUs MCHOJB3YIOTCS ISl JIOKa3aTelbCTBa PaBHO-
CWIBHOCTEH, /Tl MpuBeeHUs (popMyIT K 3aJaHHOMY BUY, JIJISl YIIPOIICHUS (POPMYIL.

dopmyna A cuuTaeTcs Mpolle paBHOCWIBHOU eil popmynsl B, ecnm oHa co-
JIEP’KUT MEHbIIIe OYKB, MEHBIIIE JOrnYecKux onepanuid. [Ipu 3ToM 00BIYHO onepanuu
SKBUBAJICHTHOCTh UM HMMIUIMKAIMS 3aMEHSIOTCS ONEpauusMu JU3bIOHKINS U KOHbB-
IOHKIIHS, 2 OTPULAHUE OTHOCSAT K 3JIEMEHTAPHBIM BBICKA3bIBAHUSIM.

[Ipu npoBeaeHNU paBHOCUIBHBIX MTPEOOPA30BAHUN KaXK/bIi 1Al OCHOBBIBACT-
Cs1 Ha UCIIOJIb30BaHUHU TOT'O UM MHOTO 3aKOHA.

PaccmoTpum psii mpuMepoB paBHOCHIBHBIX MTPE0Opa30BaHUM.

Ipumep. Yapoctuts Gopmyay (XV Yy > XV Yy)Ay=A,

Pewenue:

1. VYnpanuth BCIOAY JOTHYECKYIO CBSI3KY “—7 A=(XV YV XVY)AY.

2. Hcnonap30BaTh 3aKOH CHATHS JBOMHOIO OTpUIaHus. A=(XV YV XV Y)AY
3. Hcnonp3yeM 3aK0H KOMMYTATUBHOCTH TU3BIOHKINU: A=((XVv X))V (YV Y))AY

[To 3akoHY HIeMIIOTEHTHOCTH: A=(XV Y)AY

5. Hcnonb3ys 3aKOH MMOJHOTO MOTJIOIIEHUs, moaydum: A=Y

A=(XVYVXVY)AY=(XVYVXVY)AY=(XVY)AY=Y
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Ipumep. Yupoctuts hopmyny (X — y) A (cvz)v(xvy)a(crz)=A
Pewenue: BBITIOMHIM SKBUBAJICHTHBIC MPeOOpa3OBaHUS IS YIPOIISHUS ajl-

I‘€6p21PI‘-ICCKOI‘O BBIPAKCHUA.

VY 1anum J0TUYeCKyIo CBSI3KY “—: (m) Alcvz)v(Xvy)a(caz)=A
OnycTuM OTpHUIlaHUE Ha dJIEMEHTapHbIe POpMYJIbI O 3aKOHY Ae Mopra-
Ha: (XA V) A(CV Z)v (XAY)A(CVZ) = A

Hcnonb3yem 3aK0H CHATHS IBOMHOIO OTPULIAHMUS:
(XAY)A(CvZ)v(XAY)A(CV Z)=A

BrinoanuMm npeobpazoBanue Mo 3aKOHY JUCTPUOYTUBHOCTH:
CvA((xANVEXAY)=(CvDA(YA(VX)=A

ITo 3aKOHY HCKIIFOUEHHOTO TPETHETO
Cv)A(yA(xvX)=(Cv)A(YyA)=(Cvz)Ay=A

HanbHeiiee ynporieHue Gopmysbl A HEBO3MOXKHO.

IIpumep. [lokazaTh paBHOCHUIIBHOCTD X <> Y=XAYV XA Y.
Pewenue:

X y=(X > V) A (Y > X)=(XV Y) A YV X)=(XV Y)YV (XV y)x=

E)_(/\)_/v)_(/\va/\yv y/\XE)_(/\gl\/O\/O\/ y/\XE)_(/\gl\/ y/\XE)_(/\)_/\/X/\y

Ipumep. Jlokazarp TOXJIECTBEHHYIO WCTUHHOCTD dbopmymbl
A=(X-YyY)>((y—>2)>(XVvy—>12).

Pewenue:

AE()_(V y)v(glvz)va vaE)_(/\glvgl/\Ev)_(/\gleEX/\glv y/\Ev)_(/\;/vZE

E(X/\glv)_(/\y)v(y/\gv Z)E)_//\(Xv)_()v(yv Z)/\(Ev Z)E)_//\l\/(y\/ Z)Al=
E?/\/ yvz=lvz=l
Ipumep. JloKka3aTh  3aKOHbl  CKJIEUBAHUS:  A)XAYVXAY=SY,

b) (xv ) A (X v y)=Y
Pewenue:
XAYVXAY=YA(XVX)=yAl=y
(XVY) A XV Y)=(XV Y) AXV(XV V) AYEXAXV YAXVXAYVYAY=0V YAXVXAY VY=
= YAXVXAYVYSYAXVY=Y
Ipumep. Jloka3aTb 3aKOH HEMOJIHOI'O MOIJIOLICHUS.

22



Pewenue:
Xv)_(/\yEX/\lv)_(/\ yEX/\(yv)_/)\/)_(/\ y=XvVv va/\;v)_(/\yE
=(XAYVXAY)V(XAYVXAY)=Y VX

Ipumep. Jloka3ars 3aKOH CBEPTKHU JIOTUYECKOTO BBIPAKECHUS.

Pewenue: x yv)_(/\Zv YAZ=EXA y/\(Z\/E)v)_(/\Z/\(yv;/)vy/\Z/\(XVi)E

SXAYAZVXAYAZVXAYAZVXAYAZVXAYAZVXAYAZS

=(XAZVXA y/\E)v()_(/\ y/\Zv)_(/\y/\Z)EX/\ yvi/\z.

YIIPAXKHEHU A 1J11 CAMOCTOATEJIBHOI'O PEIHEHUA
1. Yopoctuts Gpopmyny
a) (xv(y—12)—>2z)>x
b) (x = y) > 2) > X)
C) (xvy) = (x—>72)
d) (x=>y)v(x =)

e) (xvyvz)—>x)vz

2. Cnoco0bl 3a1aHusl PYHKUMHA aJIredpbl JOTHKH

2.1. ®yHkuuu aaredpsbl JOrUKU
Kak yxxe ormeuanoch, 3HadeHre (HOpMyJibl aareopbl JOTUKU MOJHOCThIO 3aBU-
CHUT OT 3HAYSHHWH BXOIAIINX B 3Ty GopMymy Beicka3biBaHUH. [loaTromy dhopmyna an-
reOpbI JIOTHKY SBIsIETCS (QYHKIUEH BXOSMIIMX B HEE SJICMEHTAPHBIX BHICKA3bIBAHUI.
Hanpumep, dopmyna (xAy)—z spasercs (QyHKLIUEH TpeX HepeMeHHBIX
f(x,y,2). OcoOEHHOCTBIO 3TOM (YHKIUHU SBISIETCS TO OOCTOSTEIBCTBO, YTO €€ apry-
MEHTBI IPUHUMAIOT OJTHO W3 JABYX 3HAYEHUU: HOJb WU €IUHUILY, U TIPH 3TOM (yHK-
IUs TAK)Ke IPUHUMAET OJTHO M3 JBYX 3HAUYCHUMN: HOJIb WA CUHUILY.
Onpenenenne Pyukyuei anreebpvl nocuky N NepeMeHHBIX (OyneBod (yHKIUEH)
Ha3bIBaeTcs (DyHKIMS N TEpEeMEHHBIX, TIe Kakaas INepeMeHHas
npuHUMaeT aBa 3HadeHus | u 0 , ¥ mpu STOM (QYHKIUS MOXKET TPH-

HUMAaTh TOJBKO OJHO 13 3HadyeHui 1 mam 0.
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Yr1Bepxkaenune. Yncno paznuuHbix GyHKIHUNA anreOpbl JOTUKU N IEPEMEHHBIX PaBHO
2%

Jokazamenvcmeo: Kaxayto GyHKIHIO alireOpbl JIOTHKH (Kak 1 popmyily anreopbl
JIOTUKHW) MOKHO 3a/1aTh C IIOMOIIBIO0 TaOJIHIIBI ICTUHHOCTH, KOTOpast OyJeT couep-
xath 2" crpok. ClefioBaTenbHO, Kakaas QyHKIMs N HepeMeHHbIX IpuHuMaeT 2" 3Ha-
YEHUH, COCTOSIINX U3 HYJIeH u enuHull. Takum 00pa3om, QyHKIHS N IEPEeMEHHBIX
TIOJIHOCTBIO OIpPeeNsieTcss HabOPOM 3HAYEHHUM U3 HyJeil v exunun mHb 2", O0mee
’Ke 4UCII0 HabOPOB, COCTOAIMX U3 HyJIeil ¥ eMHULI, JIMHEL 2" paBHO 2?". 3naunr,

. 2
YHCII0 PA3IMYHBIX (PYHKIMH anre6psl JOrMKH N IEPEMEHHBIX PaBHO 27

Ipumep. Haiitu QyHkimm anredpbl JIOTUKU AJI pa3IMYHbIX (YHKIIHMA
a) OJTHOM NIEPEMEHHOM;
0) IByX I€pEMEHHBIX.

Pewenue:
21
—4

a) OnpenenM KoaudecTBo (GpyHKIMH OHOM HepeMeHHoit: 2
CoctaBuM TabIMIly HCTUHHOCTH JUISl Pa3JIMYHbIX (QYHKIUI:

X f1(x) f2(x) fa(x) fa (X)

1 1 1 0 0

0 1 0 1 0
AHaTUTHYECKUE BBIPAKEHUS [T 3TUX (QYHKIIUH MOXHO 3aIHCaTh CIECAYIOIINUM 00-
pazom:
fi(x)=1 f2(x)=0 fa(x)=x fa (X)=x

o 2?
6)Uucno pasmuunbx GyHKIHI 1ByX nepemenHpx 2° =16

Tabnuiia MICTUHHOCTH JJIs1 Pa3TUYHBIX (YHKIUN JBYX MEPEMEHHBIX UMEET BUI:

X |y |fo|fo|fa|fy|fs|fe|fr|fg|fo|fro|frs|Fio|Fia|frg|fis | Fi
1/1/1/1{1/12/0{1/2/0|{0(O0O |1 (0|00 |10
1/0/1/1/1/0/2(2/0/0|1|2 000|200
oj1/12,12/042(2/0/0/2/12{0 |2 /0f2|0|0 0
o/j0j12/042f2(2/0(2/2/0{1/02(0|0|0 0
AHaHHTI/IquKI/Ie BBIPAKCHUA:
fi(xy)=1 f(xy)=xvy fa(xy)=y — x faxy)= x—y
fs(xy)=xny fo(x.y)= x f(xy)=xoy fa(X.y)=x
fo(Xy)=x oy flo(Xy)=y flu(x,y)=y fio(Xy) xvy
f13(X,y)= y—> X f14(X.y)= X—=>Yy f15(X,y)= XAY f16(x,y)=0
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YITPAKHEHUA JI1 CAMOCTOATEJIBHOI'O PEILIEHNA

1. llycts F(l,,1,,1,) -OyneBa ¢yHKIMA, KOTOpasi MPUHUMAET 3HaUeHue | Toraa v ToJb-

KO TOT/Ia, KOTJ]a TOYHO OHA M3 IepeMEeHHBIX puHUMaeT 3HadeHue 1. CoctaBbTe
TaOJIMITy 3HAYCHUH JIJIS 3TON PYHKIMH U BBIpa3HUTe 3Ty (YHKIHIO Yepe3 OCHOBHBIE
JOTHYECKHE OTIePAIUH.

2. HazoBewm ¢yHKIIMEN OOIBITUHCTBA Il‘I2|I3 OyseBy (yHKIIMIO OT TPEX NEPEMEHHBIX,

3HaYEHHE KOTOPOH COBIAJAET C TEM 3HAUEHHUEM, KOTOPOE IPUHUMAET OOJIBIINHCT-
BO nepeMeHHbIX. COCTaBUTH TaOIHILY, OMPENEIONIYI0 (PYHKINIO OONBITNHCTBA U
BbIpa3uTe 3Ty QYHKIHUIO YePE3 OCHOBHBIE ONEPALIUU.

2.2 IlpencraBienne NpPoU3BOJILHON (PYHKIUM aJre0psbl JIOTUKH B Bujae (hopMy-
JIbI AJIreOpbl JIOTUKH

[Tycts F(X;,X,,...X,) - Mpou3BOIbHAs (HYHKIMS anreOphl JIOTUKU N IIepeMEeH-

HbIX. PaccMoTpum dopmyiy

FLLD)AX AXy Ae AX, VFLL O) A X, A Xy Aee e AX, Voo v F(0,0,0.0) A X A Xy A X
KOTOpasi COCTaBJICHA CIICIYIOIINM 00pa3oM: KaxI0e cllaraeMoe 3TOH JIOTHYECKOM
CYMMBI IPEACTABIISIECT COOOM KOHBIOHKIIUIO, B KOTOPOU MEPBBINA WICH SBISETCS 3HA-
yeHreM (QyHKIUU F ipyu HEKOTOPBIX ONpeNeTICHHBIX 3HAUCHUSAX MEPEMEHHBIX

X;, XX, OCTAIIBHBIE 7K€ WIEHBI KOHBIOHKIIUU NPEICTABISAIOT COOOM MepEMEHHBIE U

ns
ux orputianus. [Ipu 3ToM 1o 3HaKOM OTPHULIAHMSI HAXOISITCS T€ U TOJIBKO T€ Mepe-
MEHHBbIE, KOTOPbIE€ B IEPBOM WJICHE KOHBIOHKIIUHM UMEIOT 3HaYeHue 0.
HNannas ¢hyHKIMS 00J1a1aeT CIEYIOUUMU CBOMCTBAMH

Kaxxnoe nmoruueckoe ciaraemoe opmysibl COAEPKUT BCE MTEPEMEHHBIE, BXOISIINE
B PYHKIHUIO F (X, X,,...X, ) ;

Bce nornueckue cnaraempie HOPMYITbI pa3IMIHBI,

Hwu onno norudeckoe cinaraemoe (popMysibl HE COAEPKUT OTHOBPEMEHHO Tiepe-
MEHHYIO U €€ OTPUIIAHUE;

Hu onno norudeckoe ciiaraemoe GopMyIibl HE COJIEPKHUT OAHY U TY K€ MepEMEH-
HYIO JBaXK/IbI.

KoTopsbie Ha3bIBaIOT cgoticmeamu cogepuieHcmaa.

YIIPAXKHEHUA U1 CAMOCTOATEJIBHOI'O PEIHEHUA

1. TIpoBeputh, oOmamaet 11 PyHKIIUS CBOMCTBAMH COBEPIIICHCTBA.
) (Xvy)A(XVY)A(YVX) A (XvY)
b) (ava)a(bva)a(avh)
C) (Xvyve)a(Xxvyve)a(yvxve)a(xvyve)
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d) (yve)a (Xv;/)/\(yv)_(vc)/\()_(v;lva)

Onpenesienue

2.3. HopmaabHbie (popmyJibl PyHKIMH

Dnemenmaptoll KOHbIOHKYUel (Ou3bloHKyuell) Ha3bIBaeTCS KOHb-
IOHKITUS (TU3BIOHKINS) HECKOJBKUX TICPEMEHHBIX, B3STBIX C OTPH-
IaHueM Win 0e3 OTpHUIaHUus, MPUYEM CPEIU MEPEMEHHBIX MOTYT

OBITh OIUHAKOBEIE.

Cokpawenue: IneMeHTapHasi KOHBIOHKIMS — DK, a5ieMeHTapHast AUZbIOHKIIMS —

1.

Onpenenenune

Onpenesienue

Beskyro  AU3BIOHKIMIO DJIEMEHTAPHBIX KOHBIOHKIIUH HA3BIBAIOT
OU3BIOHKMUBHOU HOpMAbHOU hopmoti ([[HD).
Beskyr0 KOHBIOHKIMIO JJIEMEHTApHBIX JHU3BIOHKIIUN HA3BIBAIOT

KOHBIOHKMUBHOU Hopmanvhoul popmotl (KHD).

3ameuanmne. [y 1100011 GopMyIibl anredpsbl JOTMKU IMyTEM paBHOCHIBHBIX Mpeodpa-

30BaHu MOKHO 1TonyunTh KH® wnun JIH® , npuyeM HE €IMHCTBEHHYIO.

Hpumep. Haiitu TH® A eciiu_ A=xA(X—Y)

Pewenue. A=xA(Xxvy)=(XxXAX)v(xay)- THD A, unu

A=(XAX)V(XAY)=1v(XAy)=xAy - JHD® A

IMpumep: Haittu KH® A ecmu_A=(xvy)<> XAy

Pewenue.

A=(XVY) o XAY=(XVYIXAY)IA(XAYXVY)=(XVYVXAYA (XAYVXVY)=
(XVXVY)A(XVYVY)A(XVYVX)A (Xvyvy)- KHD A, umn

(XvXVY)A (XVYVY)A ()_(v)_/v)_()/\ ()_(vyvy)E(Xv y) A (Xv y)/\(yv)_()/\ ()_(v)_/)- KH®

A, unmm

(XvY)AXVY)A(YVI)A XV Y) = (XvY) A (Xvy)- KHD A,

Onpenesenue

Onpenesienue

CogepuieHnou OuzvboHKmMugHou Hopmanviou gopmou (C/J[HD) na-
3piBaeTcs [JH®, obmamaromias cBOMCTBaMH COBEPIIICHCTBA.
Coseputennoil KOHBbIOHKMUBHOU Hopmanvrou gpopmoti (CKH®) na-
3piBaeTcss KH®, obnanaromnias cBoMcTBaMU COBEPIIICHCTRA.

YrBepxkaenne. CJJH® u CKH® a1 BbinoiHUMON (HOpMYJIbI anredpbl JJOTMKH

MOXHO ITOJY4YHUTh C ITIOMOIIbBIO Ta6J'II/II_[BI HCTHUHHOCTH.

Anzopumm noayuenua C/ITH® no mabauye ucmunnocmu
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1. OTMETUTHh T€ CTPOKU TAOJMIBI UICTUHHOCTH, B MOCJIEAHEM CTOJIOIE KOTOPBIX
croAr 1.

2. Beinucars ai1st kaxaoi orMedeHHoM cTpoku DK Bcex mepeMeHHBIX CleAylo-
MM 00pa30M: €ClI 3HAYEHHE HEKOTOPOW MEepPEeMEHHON B JaHHOW CTPOKE paBHO 1,
To B DK BKJIIOUaET caMmy 3Ty NEPEMEHHYI0, €clid paBHO 0, TO €€ OTpULIAHUE.

3. Bce nonydyennsie OK cBsI3aTh B AUZBIOHKIIHIO.

Anzopumm nonyuyenus CKH® no mabdauye ucmunnocmu

1. OT™MeTuTh T€ CTPOKH TAOJIUIIBI HCTUHHOCTH, B TIOCJIETHEM CTOJIOIE KOTOPBIX CTOST
0.

2. Bemmucatp asi Kaka0M OTMEYEHHOW CTpokH D]l BceX MEpEeMEHHBIX CIEAYIOIMNUM
0o0pa3oM: eclii 3HaueHUE HEKOTOPOU MEepEMEHHON B JaHHOM cTpoke paBHO 0, TO B
OJ1 BKIIIOUAET caMmy 3Ty NEPEMEHHYI0, €CJI PABHO 1, TO €€ OTpHUIlaHKE.

3. Bce monyuennbie 31 cBsA3aTh B KOHBIOHKITHIO.

Yr1Bep:kaenne . C/IH® u CKH® ans BeimonHuMO#N (HopMyIibl anreOphl JIOTH-

KU MOYKHO TMOJIYYUTh C TIOMOIIBIO PABHOCHIIBHBIX TIPE0OPa30BaHUM.

Anzopumm nonyuenua C/ITH®D c nomouwipto pagHocuibHblX npeoopa3oeanuii
1. ITyrem paBHOCHJIBHBIX MTpeoOpa30BaHUil MONYYuTh oHY U3 JIHO A.
2. Ecnu B nonyuenHnoi JIH® A Bxojnsiias B Hee dJieMEHTapHass KOHBIOHKIMS B He

COACPKUT MNEPEMCHHYIO X;, TO HCHOIb3Ys paBHOCI/mLHOCTLB/\(xivZ)zB, aJIe-
MEHTapHYI0 KOHBIOHKIHMIO B 3aMeHSI0T Ha JB€ 3JIEMEHTapHbBIE KOHBIOHKIWH
(BAx) U (BAX), Kakast U3 KOTOPBIX COAEPKUT IIEPEMEHHYIO X, .

3. Ecnmu B JIH® A BXOIAT /1B€ OJUHAKOBBIX 3JIEMEHTAPHBIX KOHBIOHKIHUH, TO JUII-
HIOIO MOYKHO OTOPOCHUTBD IMOJIb3YSICh PABHOCHIIBHOCTBIO BV B=B .

4. Ecnu HeKoTopas djieMeHTapHas KOHBbIOHKIUS B, Bxoasmas B JIH® A, cogepxut
TIEPEMEHHYIO X, M €€ OTPULAHUE X, , TO B =0, B MoxHO uckmounTs 13 JTHD A.

5. Eciu HekoTopasi aineMeHTapHas KoHbIOHKIMSA B, Bxoasmias B JIH® A, coaepxur

IMCPpEMCHHYIO X, IBAXKAbI, TO €C MOKHO 0T6POCI/ITI> Ha OCHOBAHHMH PABCHCT-

BaX AX =X

Anzopumm nonyuenus CKH® ¢ nomouwypto pagHocuibHblX nPeoodpazo6anui
1. Ilyrem paBHOCHJIBHBIX ITPe0Opa30BaHUM MOJYIUTh 0HY 3 KHO A.
2. Ecmu B monmyuennoit KH® A Bxonsimias B Hee djeMeHTapHas TU3BIOHKIMS B

HE COACPKUT IEPEMEHHYIO X, TO HUCIOIB3YsI paBHOCWIBHOCTE B v (X, AX)=B,

AaJIcC, SJICMCHTAPHYIO JHU3BIOHKIIHUIO B 3amensior Ha naBe QJICMCHTAPHLIC
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IU3BIOHKIUK (Bvx) M (BvX), Kakaasd M3 KOTOPBIX COJEPKUT IepeMeH-

HYIO X; .

. Ecimu B KH® A BXOASAT ABE OAMHAKOBBIX 3JIEMEHTAPHBIX AU3BIOHKIWAH, TO

JUTITHIOI0 MOXXHO OTOPOCHUTH TIOJIb3YSCh PABHOCUIILHOCThIO BAB =B .

. Ecnu Hekotopas sneMeHtapHas nu3bloHkuus B, Bxoasmas B KH® A, coxep-

KUT TIEPEMEHHYIO X, M €€ OTPULIAHHUE X, TOX A X, =1, U CIIEOBATEIbHO BCS

AJIEMEHTapHas AU3BIOHKIIMS UMEET 3HaYeHuel, a mosToMy €€ MOXKHO HCKIIIO-
quth 13 KHO A.

. Ecnu Hekortopas snementapHas qu3bloHkiua B, Bxoasamas 8 KH® A, conep-

JKUT MCPEMCHHYIO X, ABaX/Ibl, TO €€ MOKXHO OT6pOCI/ITB Ha OCHOBAaHHUH PAaBCH-

CTBaX V X, = X,

Ipumep. Haiitu CJIH® u CKH® dopmynsr A=ans(bAac—>aab) ¢ moMompko:

a) TaOJIUIbl ICTUHHOCTH
0) paBHOCWJIbHBIX Mpe0oOpa3oBaHUil.

Pewenue:

a) COCTaBUM Ta0JIUIy UICTUHHOCTH U1 (POPMYIIBL:

a |b |c |bac | aab | bac—anb | an(bac—anb) OK O
1111 1 1 1 1 anbac
1111]0 0 1 1 1 arbac
1101 0 0 1 1 anbac
1700 0 0 1 1 arbnac
011 1 0 0 0 avbvec
0,10 0 0 1 0 avbvc
0,01 0 0 1 0 avbvc
0|00 0 0 1 0 avbvc

Torma CJTH® A =aAbacv arbacvanbacvasbac,

CKH® A=(avbvc)a(avbve)a(avbve)a(avbve)

0) C MOMOILIbIO PABHOCWIIbHBIX ITPE0OPa30BAHMIA

A=anr(brc—ansb)=asn(brcvansb)=an(bvcvanb)=arbv ancvanb=
JTHOA

AE,ZZHCDAEa/\B/\(ch‘) va/\E/\(bvB)v a/\b/\(Cv(_:)Ea/\t_)/\Cv arbacasbacvy

arbAacvanbacvasbac=asbacy anbacvasbacvanbac=CKH® A

Tak kak A= aAbv ancvanab, To
KH® A an(bvcvb)=anl=a
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A=KH® A=av(bab)=(avb)a(avb)=(avb)v(cac)a((@avhb)v(cac)=
A=(avbvc)a(avbve)a(avbve)a(avbve)= CKH® A

Yr1Bep:kaenne. JIrooyro ¢pyakiuto AJl, kpome korcTadT 0 U 1, MOXKHO TIpe-
ctaBuTh B Bujae CJIH® u CKH®, npruueM eTMHCTBEHHBIM 00pa30M.

YT1Bep:kaenune. ToxxaecTBeHHO UCTUHHAS (hopmyna (KOHCTaHTa 1) umeer
tonbko CIH®, nys Hee He cymectByer CKHO®.

YT1Bep:kaenune. ToxaecTBeHHO JoxkHas hopmyna (koHcTaHTa () ©UMEeT TOIbKO
CKH®, nys Hee He cymectByer C/IHO.
JIoKa3aTenbCTBO JAHHBIX YTBEPXKACHUM CIEAYET U3 aIrOPUTMA MMOCTPOEHHUS COBEP-
IIEHHBIX HOPMAJILHBIX (PopM.

C nomorpto mpueaeHus: Gopmyisl K CKH® M0XHO MOTYIUTh BCE JIOTHYECKHE
CJIEJICTBUS U3 AJAaHHBIX (POPMYJI C MOMOIIBIO CIEAYIONIETO AITOPUTMA:

AﬂzopumM ROJIYy4€HUA J102UUECKO20 Cl1€008aHUA U3 OAHHBIX NOCBLIOK
2. CocTaBUTh KOHBIOHKIINIO MMCIOIIMMUXCS ITIOCBIIIOK.

w

. [Tonyaennyto popmyny npuBectn k CKHO.
4. Beimucats Bce D1 atoit CKH®, a Tak ke BceBOo3MOXKHbIE 3TUX /I Mo JBE, TpU U

T.J.

5. Kaxxnas u3 mony4eHHBIX (hopMys1 OyIeT JIOTMYeCKUM CIICICTBHEM M3 JTaHHBIX T10-

CBLIOK.

IIpumep. Haiitu Bce cneacTBus U3 MOCHUIOK: «Eciu menoe uncio aeauTcs Ha 6, TO
OHO JICIUTHCS Ha 2 1 Ha 3», «Ecnu 11e10e 4nciio He JIeIUThCI Ha 2, TO OHO JCIUTCS Ha
6.

Pewenue. Beenem 0003HaueHNS I BBICKA3bIBAHUH : a-« LIEJTOE YUCIIO AEJIUTCS HA
6», b-«11e1m0e YKCII0 IETUTHCS HaA 2%, C- «IIET0€ YHCIO0 ACITUTHCS Ha 3».

Toraa nepBoii MOCHUIKE COOTBETCTBYET hopMysa a—>b Ac, a BTOpOM MOCHUIKE
b—a.

CocTaBMM KOHBIOHKIHIO TTIOCBUIOK F =(@a—>bAc)A (b — a).

[IpuBenem mannyto (opmyny k CKHO, nomyunm

F=(avbvc)a(avbvc)a(avbvc)(ybeaurech camocTosTenbHO!)

JlornueckuMu CIEACTBUAMHU U3 JAHHBIX IMOCBUIOK OYIyT 3JIEeMEHTapHbIE TU3bIOHK-
10718
1. avbvc=a—bvc«Ecau nemnoe 9ucio AeIUThCS HA 6, TO OHO JACTUTHCS HA 2

WK Ha 3»
2. avbvc=anc—b«Ecnu nemnoe 4nciao geauTbes Ha 6 M Ha 3, TO OHO JAETUTHCS
Ha 2»
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avbvc=anb—c«Ecnu nenoe 4nucio AeIuThes Ha 6 ¥ Ha 2, TO OHO AEIUThCA
3»

(avbvc)a(avbvc)=a—> b«Ecau 1enoe Yucio JeauThes Ha 6, TO OHO Je-
JINTHCS Ha 2»

(avbvc)a(avbve) =a— c«Ecau menoe 94ucio nenuThed Ha 6, TO OHO Jie-
JIUTHCS Ha 3»

(avbvc)a(avbvc)=a— (b <> c)«Eciay Lenoe Yheio JeTUThes Ha 6, TO OHO
JeNUTbCs Ha 3 TOrAa U TONBKO TOT/a, KOI/Ia OHO JIEJUThHCS Ha 3»
(avbvc)a(@avbve)a(avbyvce)=a—bac«Eciu nenoe 4uciao AeIUThes Ha 6,

TO OHO JIEIUTHCA Ha 2 U HA 3»

Yr1Bepxkaenne. Ecniu QyHkims F(x;,X,,...X,) 3aAaHa TaOIUIEl HCTUHHOCTH, TO COOT-

BETCTBYIOILYIO €€ (PopMyITy anreOphl JIOTUKKA MOKHO MOJTYYUTh C IIOMOIIBIO TTPUBE-
nenus ee k CJIH® u CKH®.

1.

a)
b)
c)
d)
2.
a)

b)

YITPAXKHEHU A 111 CAMOCTOATEJIBHOI'O PEINEHUA
st cneqyromux Gopmyn Haiitu CIHO® u CKHO®, kaxmyro 1Byms criocodoaMu
(IryTeM paBHOCHIILHBI IPEOOPA30BAHUN U MCTIONB3YS TAOIHUIY HCTUHHOCTH)
(XV Y) A (x> y)

(x> Y) A (xvY)

()_(—>;/v(Xv y) A X

(Y= X) A (x> )

Haiitn Bce ciencTBust U3 NOCHUIOK.

«Ecnu napasienorpaMm UMEET paBHbIEC JUATOHAIU, TO OH SIBJISIETCS TIPSIMO-
YTOJILHUKOM WJIU KBagpaTomy; «Eciu mapamienorpaMM sBiIsieTCs KBaJIpaToM,
TO OH SIBJISIETCS U MPSIMOYTOJIbHUKOM.

«Ecnu B TpeyrojibHUKE MeAUaHa SBJISETCS BRICOTON U OMCCEKTPUCOM, TO 3TOT
TPEYroJIbHUK paBHOOEIPEHHBINY; «Eciin Meauana sBiseTcsi BBICOTOM, TO Me-
JTMaHa SIBJISIETCS U OUCCEKTPUCOM

[To TabnuiaMu HCTUHHOCTH, HaIUTE (HOPMYJIbI, ONIpeAesronye GyHKIUN
F(x,2),F(%»2), (X y,2), F(Xy 2), 1 npunaitte um 60s1ee mpocToi BU/;

X y yA F(x»2) | R(xyz2) | KXyz) | F(X2)
1 0 1 0 1 1
1 1 0 1 1 0 1
1 1 1 0 1 1 0
1 1 0 0 1 1 0
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2.4. Tloaunom KerajkuHa

Crnioco6 3anucu mo6oit 6yneBoii pyukuuu B Bujge CIAIH® u CKH® - 310 ananutuye-
ckue GopMbl 3aaHus OyieBoi GpyHKIMU. PaccMoTpuM mipenicraBieHue (pyHKIUU ajl-
reOphl JIOTUKYU C TOMOIIBIO MOJTMHOMA.
Onpenenenne [lommHomoM (MHOrouwieHom) JKerajakuHa oT # IEPEMEHHBIX Ha3bIBa-
ercst QyHKUUs
P =apt+0 X1 +00uX + ...0pnXn F0y +1X1 X2 +... 0 +onXn-1Xn T+ ... F 0201 X1 Xy
umMeromas 2" ciaraeMaix.
Teopema. Jlro6as pyHKIHS anreOphl JOTUKHU N IEPEMEHHBIX MOXKET OBITh MPE/-
CTaBJIeHA IOJTMHOMOM JKerallkiHa 1 3TO MPEACTaBICHUE STUHCTBEHHO.
okazamenscmeo.
CymectBoBanue: JIrobas dhyakiwus f(Xy, Xz, ..., Xn) AMEET CBOIO TaOIUILy HCTHHHO-

CTH. 3anuIleM CHavyana JaHHyo QYyHKIUIO B Buje noinHoMa JKerajikuHa ¢ Heonpee-
JEHHBIMU K03 puimeHTamu. 3aTeM Mo o4epeIu MoJICTaBIIEM BCEBO3MOKHbBIE HAOOPHI
MEPEMEHHBIX 1 HaxoauM K03 duimenTsl. JIerko BuaeTh, 4To 3a KXyt MOJACTaHOBKY
HaXO0JIUM TOJIbKO OAMH K03(ppuimeHT. Tak kak yncao HabOpoB paBHO YUCTY KOdhHULIM-
eHTOB (1 paBHO 2"), OTCIO/Ia CIICAYET YTBEPKACHUE TEOPEMBI.

EnmucTBeHHOCTD: /{715 OKa3aTenbCTBa €MMHCTBEHHOCTH IIOKAXKEM, YTO MEKIY MHO-
KECTBOM BC€X (YHKIMI OT N MEPEMEHHBIX 1 MHOXKECTBOM BCeX MOJMHOMOB JKeraii-
KMHA OT N IIEPEMEHHBIX CYIIECTBYET B3aUMHO OAHO3HAYHOE COOTBETCTBUE. YHCII0
Pa3IUYHBIX CJIaraeMbIX (T. €. KOHbIOHKIUN MTEPEMEHHBIX ) TOJIMHOMOB OT N Tepe-
MEHHBIX paBHO 2" YHCIIO pa3TUYHBIX MOJIWHOMOB, KOTOPBIE MOKHO 00pa3oBaTh U3
JTUX KOHBIOHKLIMH, pABHO YUCIY BCEX ITOAMHOXKECTB MHOYKECTBA KOHBIOHKIUH, T. €.

22" . TakuM 00pa30M, YKCIIO BCEX TOMMHOMOB JKeraJkiuHa OT N MepeMEHHBIX PABHO
YUCITy BceX PYHKIMM OT n nmepeMeHHbIX. Tak Kak pa3HbIM (YHKIIMSIM COOTBETCTBY-
10T pa3HbIC TIOJIMHOMBI (OJTHA M Ta ke (popMyJia He MOXKET IPEACTABIIATH JIBE Pa3HbIS
(GbyHKIIMH), TO TEM CaMbIM YCTaHOBJICHA B3aUMHO-0JHO3HAaYHOE COOTBETCTBUE MEXKIY
MHO>XECTBOM BCeX (DYHKITMI M TIOTMHOMOB OT N MEPEMEHHBIX, YTO U JOKA3bIBACT
€IMHCTBEHHOCTH ToJInHOMA JKerajikuHa Jij1sl Kak1oi OyseBoi (GyHKIUH.
JlokazaTenbCTBO ATOM TEOPEMBI MOKA3bIBAET, KAK MO Ta0JIUIIe UICTUHHOCTH OCTPOUTH

noauHoM JKerajakuHa.
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Ipumep. Haiitu nonuHoM (QyHKIMH areOpbl JIOTHUKH, 3aJaHHON BEKTOPHO:
f(x,y,2) = (00010101)

Pewenue: 3anumem Tabnuily 1aHHON (PYHKIIMM B pa3BEPHYTOM BHUJIE:

X |y |z |f

0/0|0 0
001 0
0|10 0
0111 1
1100 0
1101 1
1110 0
1111 1

[TpumenuM MeTon HeonpeneneHHbIX KodhuimeHToB. bynem nckaTh MOJIUHOM IS
JTaHHOW (PYHKITMU B BUJIE:
f(X,Y,2) =0+ aX+any +osZ +oy XYy+asXZ +ogyZ+orXyz
UCIIONB3Ys Tabuuiy QyHKuuu, OyJaeM MOJCTaBISATh, HA0OPHl 3HAYECHUN MEPEMEHHBIX
Y 3HaueHUs (PYHKIIMU B JAHHOE COOTHOIICHUE U TOCJIEIOBATEILHO HAXOAUTH HEOI-
peneneHHble KO3PPUIUESHTHI:
(0,0,0) =0=0p+ ot;-0+01r-0 +0i3-0 +oy -0+050 +ag-0+at7:0= 0 g = 0p=0
£(0,0,1) =0=0+03'1 = o3=0
(0,1,0) =0=0+0,'1 = =0
f(0,1,1) =1=0+04'1 = 0=0
£(1,0,0) =0=0+0;'1 = o,=0
£(1,0,1) =1=0+0; - 1+oz-1+as1l = as=1
£(1,1,0) =0=0+0t;- 1+, 1+041l = oyu=1
f(1,1,1) =1=0g+oy-1+ay - 1+az-1+oy -1+os 1 +ogl+a-1 = or=1
[Tomyunm:
f(X,y,z) =0+ 0-x+0-y +0-Z +0-Xy+1-XZ +1-yz+1-XyZ=xz+ yz+x)7
3ameuanue. CyIeCTBEHHBIM «HEIOCTATKOMY TMPEACTABICHUS (QYHKIIUUA B BUAEC MHO-
rowieHa JKerankuHa SIBISETCS OTCYTCTBHE MPOCTHIX aJITOPUTMOB BOCCTAHOBJICHUS TIO

M3BECTHOMY MHOTOWIEHY TaOJIULIBI UICTUHHOCTH 3HAYEHUIA.
YITPAXKHEHUA U CAMOCTOATEJIBHOI'O PEIHEHUA

1. Haiitu monuuom JKerankuna ajis GyHKIHH aireOpbl JOTMKH, 3aaHHOW BEKTOP-
HO:
a) f(x,y,z)=(1010110]
b) f(x,y,z)=(00101000

c) f(x,y,z)=(11101109
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2.5. DyHKIMOHAJLHO MOJHbIE CUCTEMbI

W3 mpeapimymux mpuMepOB BUIHO, YTO OJTHUA OyJIeBbl (DYHKIIMH MOYKHO BBIpa-
3UTh YEPE3 APYTHE.

BozHukaeT Bonmpoc: ¢ OMOIIBI0 KaKUX OyJIeBbIX (PYHKIIMI MOKHO 3aIlucaTh
m00yr0 pyryro O0yineBy GyHKIHIO? YUTo ObI OTBETUTH HA 3TOT BOIIPOC BBEIEM HEKO-
TOpBIE OIPEACIICHHUS.

[TycTh umeetcs HeKoTOphIN Habop K, cocTosiuii 13 KOHEYHOr 0 YKciia OyaeBbIX

GyHKIUH.

Onpenenenne Cynepnosuyueti ¢pynkyuti n3 Habopa K Ha3bIBatoTCsI HOBbIE (PyHK-
ITUH, TIOJTyYCHHBIE C ITOMOIIBI0 KOHEYHOTO YHCIIa TPUMEHEHUS ABYX
oreparuii: MOXKHO IEPEUMEHOBAThH JIIOOYIO TIEPEMEHHYIO, BXO15-
1yt B pyHKUuMio U3 K; BMeCTO 1100011 mepeMeHHON MOKHO NTOCTa-
BUTH (PyHKIHIO U3 HaOopa K mim yxe 00pa3oBaHHYIO paHee Cymep-
NO3ULHIO.

Cynepno3uIuio eme nHa4e Ha3bIBAIOT CIOMCHOU (DYHKITHEH.

Ipumep . Ecou nana ogna Gyuknus x|y (murpux Lleddepa), To ee cynmeprno3unusamu,

B 4aCTHOCTH, OyayT caenyromue ¢pyukuuu X|X, X|(X|y), x|(y|z) u T. 1.

Onpenenenne MHOXECTBO BCEX CYNEPIIO3ULIMN HA3BIBACTCS. 3AMbIKAHUEM HADOpA
Gdyuxyui n3 K,

Onpenenenne Habop QpyHKUMI HA3BIBAETCS NOIHBIM, ECIIN €O 3aMbIKaHNE COBIIA-
JIAeT CO BCEMH JIOTUYECKUMH (PYHKITUSIMHU.

Nuade roropsi, MOJHBINA HA00P — A3TO MHOXKECTBO TaKUX (PYHKIIUM, yepe3 KOTO-
pbI€ MOKHO BBIPA3UTh BCE OCTAbHBIC OYJIEBHI ()YHKIIHH.

OpnHuM U3 croco00B MPOBEPKH MOJTHOTHI KAKOro-To Habopa K siBisieTcst mpo-
BEpKa TOTO, 4TO Yepe3 PyHKITUU U3 ITOTO HAOOpa BRIPAKAIOTCS (DYHKIIMHU APYTOTO
MOJIHOTO Habopa.

J11s1 TOrO, 94TO OBI ONPEASITUTH IMOTHOTY KOHKPETHBIX HA0OPOB (PYHKIIHIA HC-
MOJB3YIOT 5 BaKHEUIITUX KJIACCOB (DYHKITHIA:

Onpenenenne byneBa QyHKIUS. OT 7 IEPEMEHHBIX HA3bIBACTCS COXpaHAOujell
Hozw, ecim F(0,0,0,...0)=0

Obo3nauenue: To — 3TO Ki1acc PyHKIIMM, COXPAHSIONINX HOJb

Omnpenesnenue byrnesa QyHKIMS. OT 7 IEPEMEHHBIX HA3bIBACTCA COXPAHAOUEU
eounuyy, ecm F(1,1,1,...1)=1

Obo3Hnauenue: Ty —13T0 KiI1acc QYHKIMMN, COXPAHAIOWUX eOUHUYY

Omnpenenenne byneBa QyHKIUSA. OT 7 IEPEMEHHBIX HA3bIBAETCS JUHEUHOU €ECIIU €€
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MHOTrouwIeH JKerajkiHa COIep KUT TOJILKO TIEPBHIC CTEIICHH TIepe-
MEHHBIX.

Obo3nauenue: L — kiacc TUHEHHBIX (QYHKIIUMN.

Beenem na muoxectse {0,1}orHornenne nopsaka, momaras, uro 0<0,0<1,1<1,

Onpenenenne bynesa ynkus . f (X1,X, ..., Xy ) OT 77 IEpEMEHHBIX Ha3bIBACTCSI
MOHOMOHHOU, €CITU IS JTIOOBIX . oy, ..., , B P B, - €{0,1}

My <p, a,<p, ...o0<f, cnenyer, urto (o, a,..a,)< (B, 5,..5,)
JlaHHble HEpaBEHCTBA JOJKHBI MPOBEPSATHCS TOJIBKO Ha CPABHUMBIX HabOpax.
HecpaBHuMbie HAOOPBI — 3TO T€, B KOTOPBIX €CTh HEKOTOpbIe KoopAauHaThl Tumna (0,1)
B oHOM HaOope u (1,0) B ApyroM Ha COOTBETCTBYIOLIUX MECTaxX
Ob6o3nauenue: M — Ki1acC MOHOTOHHBIX (PYHKITUI
Onpenenenne DyHKIMA 7 TEPEMEHHBIX HA3bIBAETCS CAMOJBOWCTBEHHOM, €CIIM HA
IIPOTHUBOIIOJIOAKHBIX HA0Opax OHA MPUHUMAET IPOTUBOIIOIOKHBIE

3HadyeHus, T. €. T (X1,X2, ..., Xn ) =0 F(X, Xy, Xgen X))«
Obo3nayenue: S — KJIacc CaMOJIBOMCTBEHHBIX (PYHKITUI
Ipumep. OnpenenuTs NpUHAIICKHOCTh PyHKINN K KiaccamTy, Ty, M, S

X|lY f]_ f2 f3 f4

00 ]|]0|0O|Of 1

Pewenue: £,(0,0)= f,(0,0)=f,(0,0)=0= f,(0,0) To f, eT,, f,eT,, f, €T, f, &T,.

Tak kax f,(1)=f,Q)=f,@LY)=1= f,11) TO0f, T, f,eT, f, €T, f,¢T,

byukuun fi, f, aBASIOTCA MOHOTOHHBIME (PYHKIMIMH, a GyHKIHH f3, f4 — HE MOHO-

TOHHBIMH.

®Oynxkiuu f; f; - sBastoTcst camonBoiicTBeHHbIMY, a GyHKIMH f3 f4 — HE sABISIOTCS.
Teopema. Knaccor pynxyuii Ty, T1, L, M, S 3amxnymeo:.

Jlokazamenvcmeo: JloxaxxeM 3aMKHYTOCTbh MHOYKECTBA BCeX OYJICBBIX (YHKITHIA.

Kaxnas w3 GpyHKIMIA onpe/ielIeHHa U IPUHUMAET CBOW 3HAYCHHS M3 MHOXKECTBA

E={0,1}. CienoBarenbpHO, IpH CYMEPIIO3UIIMH BMECTO TICPEMEHHBIX HEKOTOPOH OY-

JeBOM (DYHKIIMK MOTYT OBITH B3STHI OYyiIeBbl (PYHKITMHU. Tak Kak epeMeHHbIC HOBOH

¢yHkmu npuHuMaroT 3Hauenue u3 MaokecTBa E={0,1} To, cama HoBast pyHKIHS
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TaK ke Oynet OyneBoi GyHKIHUEH, T.€. OyIeT MPUHUMATh 3HAYCHHS U3 MHOXKECTBA
E={0,1}.
Cneocmeue. Knaccol Ty, T1, L, M, S He SBISIIOTCS OJTHBIMU.
B teopun OyneBbix GyHKIINI O4€Hb OOJBIIOE 3HAUCHUE UMEET CIEeYIONIas TeopeMa
ITocra.

Teopema Ilocma. J11s TOro yT0OBI HEKOTOPKIN HAOOp PyHKIIMIA K OBLT TOJI-

HBIM, HEOOXOAMMO U JIOCTATOYHO, YTOOBI B HEFO BXOJMIN (PYHKIIMU, HE IPUHA/ITIE-
xKarue Kaxaomy u3 kinaccoB To, Tq, L, M, S.

W3 naHHON TeopeMbl clieyeT CIoco0 BBISICHEHUS MOJHOTHI HEKOTOPOro Ha-
oopa ¢pyHkuuid. g Kax10i U3 3TUX PYHKIUI BRISICHSIETCS TPUHAIEKHOCTD K T1e-
PEUMCIIEHHBIM BbIIIE Ki1accaM. Pe3ysbTaThl 3aHOCITCS B TaK Ha3bIBAEMYIO maod.iuyy
Ilocma, mpuyuem 3HAKOM “+” OTMEYAeTCsl MPUHAIICKHOCTD (DYHKIIMU COOTBETCT-

e 9

BYIOLIEMY KJIaccCy, 3HAK O3HAYaeT, YTO (PYHKITUSI B HETO HE BXOJIHT.

CocTtaBuM TaOIHITy 11T HEKOTOPBIX JIEMEHTAPHBIX (PYHKITHIA:

OyHKIMSA To T, L M S
OTtpunanue - - + -
JIN3bIOHKIIMS + + - + -
KonbroHKIINA + + - + -
Nmiukanys - + - - -
ODKBHBAJICHTHOCTH - + + - -

N3 Tabnuiisl BUAHO, YTO CUCTEMBI OYJIeBBIX (DYHKIIUMN, COAEPIKAIINE OTPUIIAHHUE U
KOHBIOHKIIMIO, OTPUIIAHUE U JTU3BIOHKIUIO SBIISIOTCS (DYHKIIMOHATBLHO TTOJHBIMH.
IMpumep. Joonpenenurs ¢pyukuuu f(x,y,z)= (-101- -0-), g(X,y,z)=(- - -1-010),
h(x,y,z)=(1-10- -1-) tak, uro 661 f €M, g €L heS. BeIsicHUTE BOIPOC O MPUHAIICIK-
HOCTH MOCTPOCHHBIX (DYHKIUH K KjaccaM To u Tp
Pewenue: 3anuiem n1aHHbIe B Pa3BEPHYTYIO TaOIHUILY
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Hoomnpenenum ¢pyHkiwio f, UICMONB3Ys onpeieIeHe MOHOTOHHON

xyz|flg|h
byHKIHN.
Tak, xak f(1,1,0)=0, To Ha Bcex mpexamecTBytomux Hadbopy(1,1,0), 000 |-1-11
dbynkius f Toxxe gomxHa paBasaThes 0, T.e. 1(0,0,0)= £(1,0,0)=0
Tax, kak f(0,0,1)=1, To Ha Bcex Habopax MpeAIeCTBYIOMNX HA0O0- 001 |1}-|-
py(0,0,1)dbyukius f Toxke nomkHa paBasThes 1, T.e. £(1,0,1)= o0 lol-11

f(1,1,1)=1. ITonyuaem: f(x,y,z)=(01010101).

Jloonpenenum Gpyukuuto g. O6muit Bun nureiinoi Gpynxkmuu ot mepe- | 011 (11110

MEHHBIX X,Y,Z uMmeeT BUI: §(X,Y,2)= oo+ o X+0onLYy +osZ . 100

[ToncraBuM HaOOpBI 3HAYEHUH apTYMEHTOB, Ha KOTOPBIX (DYHKIIUS OTI-

peneneHa. 101 1-101-

1=0+ oy -0+oip 1 +az-1

O:(XQ+(11'1+(12'0+0L3‘1 110|011

1:0(.()+ (X1'1+OL2'1 +(13'0 111 1 -101 -

0=+ o140, 1 +os 1

Pemas nannyro cucremy nmomyuum: op=1, o;=1, 0,=0,03=1, Takum ob6pazom
g(x,y,z)=x+z .

Ucxons n3 nomydeHHo popmyiibl Hailiem 3HaYeHus PyHKIMHU J, HA T HAbopax Ha KO-
TOPBIX OHA HEOMPE/IEICHHA!

g (0,0,0)=0+0=0; g(0,0,1)=0+1=1; g(1,0,0)=1+0=1.

[Momyunm: g(X,y,z)=(01011010).

Jloompenenum GyHKIMIO N, HConb3ys onpeaeaeHne caMoIBOMCTBEHHOM GyHKIuH. Tak
kak HaoopsI (0,0,0) u (1,1,1) nporuonosnoxusl, u h(0,0,0)=1, cienoBarenbHO
h(1,1,1)=0.

[IpoTHBOIONOKHBIMYU TApaMU HAOOPOB 3HAYEHU I NIEpeMEHHbIX sIBistoTCs Tak xke(0,0,1)
u (1,1,0); (0,1,0) u (1,0,1);(0,1,1) u (1,0,0).

Vcnionb3ys u3BeCTHBIC 3HAYCHUS QYHKIMU h omydnM;

h(0,0,1)=0, h(1,0,1)=0. Takum ob6pa3zom:

h(x,y,z)=(10101010).

Onpenenum TPUHAISKHOCTh TOCTPOCHHBIX (DYHKIIUMU K KilaccaMm To u T

Taxk xak f(0,0,0)=g(0,0,0)=0+h(0,0,0), To f €T,,gT,, heT,.

Tak kak f(1,1,1)=1, g(1,1,1)=h(1,1,1)=0, To f €T,,g ¢ T,, heT,.

YITPAXKHEHUA OJI1 CAMOCTOSATEJIBHOI'O PEILLIEHUA
1. Doomnpenenuts ¢yuxuuu f(Xy,z), 9(x,y,z), h(X,y,z) tak, uto 661 f eM, gelLheS.

BrisicHuTe BOIIpoc 0 MpUHAIICKHOCTH MMOCTPOSHHBIX (PYHKITNI K Kitaccam To u Tg

a) f(x,y,2)=(-10-1---),0(x,y,2)=(-10--0-0), h(x,y,2)=(-0--11-1)
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b) f(x,y,2)=(-1 ----0-),9(x,y,2)=(01-0-1--), h(x,y,2)=(101-1---)

3.IIpuiioxkenne Teopuu 0yaeBbIX QyHKIIUIH
PaccmoTprM HECKOIBKO MAaTEMAaTUYECKUX MOJENEH, KOTOPhIE TOCTPOEHBI C UCIIONb-

30BaHHEM CPEACTB OYyJIEBOM areOpshl.

3.1.11pujoxkeHue aaredpbl JOrMKN B TEXHUKE

Cpenn TEXHHYECKUX CPEACTB AaBTOMATH3ALMU 3HAYMUTEIBHOE MECTO 3aHUMAIOT
YCTPOMCTBA PEIIEMHO-KOHTAKTHOTO JEHUCTBUA. TakuWe yCTPOMCTBA Ha3bIBAKO IEpe-
KIIIOYaTeNIbHBIMU cxeMaMu. Vcnonb3oBanue OyneBoi anreOpbsl B KOHCTPYMPOBAHUU
KOMMYTAI[MOHHBIX CXEM OKa3aJIOCh BO3MOXKHBIM B CBSI3M C TEM, YTO KaXJIOH CXeme
MO’KHO IIOCTaBUTh B COOTBETCTBHE HEKOTOPYIO (POPMYITy anreOpbl JOTUKU, U KaXKaas
(popmyna anreOpbl JOTMKU PEATU3YETCsl C TOMOIbI0 HEKOTOPOU CXEMBI.

PaccmoTpum cBsizb MexIy GopMysiaMu anreOpbl JOTUKHU U MEPEKII0YaTeIbHBIMU
CXEMaMHU.

[Tox mepexioyaTeNnbHOM CXEMOUM MOHUMAIOT CXEeMaTHUYECKOe N300pakeHHe HEKO-
TOPOr0 YCTPOMCTBA, COCTOSIIEE U3 CIEAYIOIINX dJIEMEHTOB:

- IepeKIYaTeNeld, KOTOPBIMU MOTYT OBITh MEXaHUYECKHU JICUCTBYIOIINE YCTPOU-
CTBa (BBIKJIFOYATENH, MEPEKIIIOYATENN, KHOMOYHbIE YCTPONCTBA), 3JEKTPOMArHUTHbIE
pene, 3JIEKTPOHHBIE JIAMIIBI, ITOJIYITPOBOAHUKOBBIE JIEMEHTHI U T.11.;

- COEIMHSIOIMX UX IPOBOJHUKOB;

- BXOZIOB B CHICTEMY U BBIXOJIOB U3 Hee (KIeMM).

ConpoTuBiieHUs, KOHIEHCATOPHI U T.J. HA CXeMaX He U300pakaroTcs

[TepexnrouyaTenpHOM CEMOM MPUHUMAETCS B pacyeT TOJBKO IBA COCTOSHUS KaxX-
JIOT0 TIEPEKITIOYATEIS], KOTOPBIE HA3BIBAIOT «3AMKHYTBIM» U «Pa30MKHYTBIM.

Paccmorpum mpocteiimyro cxemy. Copaepikallyro OAMH Iepekirovarens P u
uMerImmi onuH Bxoa A u Beixol B. Ilepexitouarento P moctaBuM B COOTBETCTBHE
BBICKAa3bIBAHUE P — «IepekitoyaTens P 3aMkHyT». Ecim p=1,b TO ummyibc, moCTy-
MAKOLUKA Ha TOJ0C A, MOXKET OBITh CHAT Ha montoce B 6e3 morepu HanpsixeHus. B
ATOM ciiy4yae OyaeM roBOpHUTh, UTO MONIOC Iporyckaer Tok. Eciau p=0, To nepekito-
qyaTenb Pa30MKHYT, TO CXeMa TOKa HE MPOBOAUT. T.€. BBICKa3bIBAHUIO MOKHO ITOCTa-
BHUTh B COOTBETCTBUE MEPEKITIOYATEIBHYIO CXeEMY 1.

Cxema 1
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®opmynaM, BKJIIOYAIOIMIMM OCHOBHBIE JIOTUUECKUE OMEpalluu, MOTYT OBITh IO-
CTaBJICHBI B COOTBETCTBHUE CIEAYIONINE EPEKITIOYATEIbHbIE CXEMBbI:
1. KonbroHKIue ABYX BbICKa3bIBaHUU p U ( OyleT mpeacTaBieHa JBYXITOIIOC-

HOW CeMO#l C mocjenoBaTebHBIM COEIMHEHUEM JBYX Iepekitouateneil P u
Q(cxema 2)

Cxema 2

DTa cxema MpOoIyCKAaeT TOK TOrJa U TOJIbKO TOT1a, KOTJja UCTUHBI P U (] OJHOBPEMEH-
HO, TO €CTh HICTUHHA KOHBIOHKIIUS P A (.
2. JIn3bIOHKIMEN MBYX BBICKA3BIBAHUMA p U (| M300Pa3UTHCS JIBYXIOIIOCHOHN Ce-
MOM C MapaJuIebHBIM COeTMHEHHEM JBYX nepekitoyarerneit P u Q(cxema 3)

Q

P

Cxema 3
3Ta cXeMa HpOHYCKaeT TOK B TOM Cﬂyqae, C€CJIM UICTUHHO BBICKA3bIBAHUC p nin HcC-
THUHHO BBICKA3bLIBAHUC q, TO €CTh UCTHUHHA IU3BHOHKIINS p Vv q

N3 cxem 1, 2, u 3 myreM nociaen0BaTENbHOIO U MAPAIIIENBHOTO U COEAUHEHNS MOTYT
OBITh IOCTPOEHBI HOBbIE KOMMYTAIIMOHHBIE CXEMBI.

IMpumep. YIpOCTUTH NEPEKITIOYATETBHYIO CXEMY.

X b
Z
A B
X
VA
y
Cxema 4

ITo nanHOi cxeme cocTaBUM (POPMYIY U YIIPOCTUM €€

(xAy)vzv(xvy)az=(xAy)vz(K NOCIEIHUM JBYM CIIAraeMbIM MPUMEHMIIHN 3a-
KOH riorJiomienus). Toraa ynpolieHHas cXxemMa BBITJIAAUT TaK:

X

y

Cxema 4
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3.2. Cxema ynpaBJ/ieHUsI OCBellIEeHUEM.

[TycTh HEOOXOAMMO MOCTPOUTH CXEMY BKJIFOUEHHUS OCBELICHUSI KOMHAThI, KO-
TOPOE MOXXET BKJIIOUATHCA (BBIKIIOYATHCS) C TMOMOIIBIO JBYX BBIKJIFOUYATEICH
(TymM6nepoB). OuH 1 HUX PacoiOKEH HEMOCPEICTBEHHO Ha BXOJIE B KOMHATY, a
JPYroi BO3JI€ KPOBATH HEOOXOIUMO, YTOOBI KaKIBIH M3 BBIKIIOUYATENICH MMO3BO-
JIsJT, HE3aBUCUMO OT TOJIOKEHHUS JAPYroro BBIKJIIOYATENS, BKIKOYATh MU BBIKIIO-
4yaTh OCBEII[CHUE BCE KOMHATHI.

BrikmtodaTenn MOTYT HaXOAUTHCS B OJJTHOM U3 JIBYX cocTosiHuil 0 wim 1. Kax-
JIbIN U3 BBIKJIIOYATENIe uMeeT Tpu KoHTakTa. OnuH u3 HuX oOuuid. O003HaYNM
ero OykBoi «O», nBa npyrux kak «0» u «1». BelkimrodaTenb coeauHsSeT OOt
KOHTAKT «O» ¢ KOHTaKTOM «0» UJIM KOHTAKTOM «1 .

O603HaunM Yepe3 X OyJieBy MEPEeMEHHYIO, OTPAXKAIOITYIO MOJI0KEHHUE BBIKITIO-
yaTess, HaXOSIIerocss y Bxoaa 1 Bo3je kpoBaTu. [Ipeamnonoxkum, 4To 3Ta nepe-
MEHHAasl paBHA eUHUIIC (MUICTUHE), €CIU BBIKIIOUATEIh COCIUHSIET OOIINI KOHTAKT
C KOHTAaKTOM «1» U paBHa HYJIIO, IPU COCAMHEHUU OOIIEr0 KOHTAKTa C KOHTAKTOM
«0».

Tornma pynknus f (ropenne taMnouku B KOMHaTe) OyeT MPUHIUMATH 3HAYCHUE
1, ecnu nammnouka «roput» U 0, €clii JIaMIIO4Ka «racHEeT».

PaccmoTpum BO3MOKHOCTH YIIPaBICHUS OCBEIIEHUEM KOMHATHI.

IIpu BXO7e B KOMHATY BBIKJIFOUATENIM BO3JI€ BX0/a 1M BO3JIE€ KpOBaTH MOT'YT Ha-
XOJIUTHCS B JTIOOOM TOJIOKEHHUH. JIaMmouka He «ropuT» OyJeM CUuTaTh, 4TO 00a
BBIKJIFOYATEJSI HAXOSATCS B MOJIOkKEHUHU «0», TOra Mpu YCTAHOBKE BXOJAHOT'O BbI-
KJIFOYaTeNs B MOJIOKEHHE «1» JlaMIodka JIoJKHaA «3aropethes». Haxomsce Bozne
KpOBaTH, MbI JIOJDKHBI UMETh BO3MOXXKHOCTH BBIKIIOYUTH OCBEILIEHHE. DTO BO3-
MOXKHO TIEPEBOJIOM BBIKIIFOUATENS BO3JIe KpOBAaTH B cocTosiHue «1». Takum obOpa-
30M, €cJI 00a BBIKJIIOUATENS OYIyT HAXOJUTHCSI B OJJTUHAKOBOM COCTOSIHUM (00a B
nosioskeHuu «0» uinm «1»), To 1aMnoyka B KOMHATE JOJIKHA «HE FOPEThY», a €Clu
BBIKJIFOYATENIM OyyT HaXOAUTHCS B Pa3HOM COCTOSHHH (OJMH W3 HUX B COCTOSI-
HUU «0», a Ipyro B COCTOSIHUU «1»), TO JaMITOYKa JOJKHA 3arOpeThes. DTH CO-
CTOSTHUSL MOYKHO TIPEACTABUT C ITOMOIIBIO CIASAYIONMCH TaOIUIIbl HCTUHHOCTH JIJIS
oyneBoit ¢pyHkiuu f:

O | | ¥
RO R

ol k|l o=

0|0

Tot e pe3ynbTaT MOJy4HM, Mojaras, 4ro JIaMIIOYKa «TOPUT», €Clid 00a BBIKITIO-
yaTens OyayT HaXOJUTHCS B OJIMHAKOBOM COCTOSIHUHM, M «HE TOPHUTY», €CIIU BBIKJIIO-
yaTenu OyIyT HaXOAUTHCA B PA3HOM COCTOSIHUU. T.e. cXeéMa OCBEIIEHUEM KOMHATHI
Oy/IeT ONMUCHIBATHCS (PYHKIIMEH SKBUBAJICHTHOCTH f=Xx <> v .
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3.3.Pemienye JJOrn4eckKux 3aaayu
CyTb NpUMEHEHUSI METO/I0B TeopUr OyNeBbIX QYHKIUI K PELIEHUIO TIOTHYECKUX 3a-

71a4 COCTOUT B TOM, YTO, MIMES KOHKPETHBIC YCIIOBHSI JIOTUYECKOM 3a/1auu, CTapaoTCs 3a-
nucaTh UX B BUAE Joruueckoil @ynkuuu. [Ipu 3ToM yuuThiBaercs, 4To KakJl0e BbICKa-
3BIBAHUE MOYKET OBITH JIMOO MCTUHHBLIM, JIMOO JIOKHBIM U, 3HAYHUT, €r0 MOXKHO 00O3Ha-
YUTH JIOTUYECKOMN TepeMeHHOoN. B nanbHeliemM myTteM paBHOCHIBHBIX MPEe0Opa30OBaHMI
YIPOIIAIOT MOMy4YeHHYI0 (OpMyITy, U4TO, KaK MpaBWJIO, MPUBOAUT K OTBETY Ha BCE BO-
MIPOCHI 3a]1a49H, HO MHOT/Ia BCE-TaKH TPEOYETCsI MPUMEHSTh JIOTHYSCKUE PACCYKICHHSL.

Jlornyeckue 3agadud OOBIYHO (HOPMYIUPYIOTCS HA €CTECTBEHHOM si3bike. B
MEepPBYIO O4Yepe/lb X HEOOX0IUMO (popMaliv30BaTh, T.€. 3alKUCaTh Ha SI3bIKE AJIreOphI
BbICKa3bIBaHUM. [lolydeHHbIEe JIOTHUYeCKUEe BBIpaKEHUS HEOOXOAMMO YIPOCTUTh U
MIPOAHATU3UPOBaTh. /{7151 3TOro MHOrNa ObIBaET HEOOXOAUMO MOCTPOUTH TAOIUILY HC-
TUHHOCTU TMOJIYyYE€HHOT'O JIOTHYECKOTO BhIPAKEHUS.

IIpumep. Ilocne oOcyxaeHust cocTaBa yYaCTHUKOB MPEANIOIaraeMoi dKcme-
UMW ObUIO PENIEHO, YTO JOJIKHBI BBITIOIHITHCA JIBa YCIOBUS:
a) eciii moesieT ApOy30B, TO AOJKHBI TOEXaTh elle bprokBuH win BuineBckuii;
0)ecnu moenyT ApOy30B u BumneBckuit, To moenet u bproksun. Tpebyercs nate 60-
Jiee TPOCTYIO CIIOBECHYIO (DOPMYIMPOBKY MIPUHATOTO PEIICHUSI O COCTaBE Y4aCTHU-
KOB 9KCIEIULINH.
Pewenue: 0603Ha4UM BBICKa3bIBAaHUS:
a —B DKCIEAUIINIO TToeieT ApOy30B
b- B akcnieauiuio noeaeT bprokBux
C- B DKCHEAUITHNIO MoeeT BUITHEBCKUMA, TOT1a YCIIOBUE a) 3aMMIIETCS B BUIC
a—(bvc), aycnoBue 0) B BUC a AC —>Db. Tak, kak 00a ycIOBUS JOJIKHBI BBITTOJ-

HATHCS OJTHOBPEMEHHO, TO OHHM JIOJDKHBI OBITh COCIMHCHHH JIOTHYECKON CBSI3HOM «H».
[TosTOMY IIPHHSATOE PELICHHE MOYKHO 3aIIUCaTh B BUIE (DOPMYJIBL:
(a—>bvec)a(@anc—b)=(avbve)a (@aancvb)=(avbve)a (avevb)=(avb)v(cac)=
(avb)vO=avb=a—b.

To ects HanboOCE TPOCTast ciI0BecHast popMyInpoBKa unTaeTcs Tak: «Eciau moener
ApOy30B, To moener U BprokBUHY.

Ipumep. Xunmn yerpipe manbunka: Ansoept, Kapn, Juapux u Opugpux. da-
MUWIHH JPY3€H Te ke, YTO U UMEHa, TOJIbKO TaK, YTO HU y KOTO U3 HUX UMS U (paMHu-
7ust He OBUIM OJIMHAKOBBI. TpeldyeTcs onpeneanuTs GaMUIuio Kaxa0ro U3 MajabuuKoB,
€CJIM U3BECTHO, YTO MUMs MallbuMKa, Y KoToporo dhamuius Opuapux, ecTb hamuims
TOTO MajiburKa, uMsi Kotroporo — damuus Kapia.

Pewenue: 1locTaBUM B COOTBETCTBUE KAXKIOMY MAJIIBUMKY CUMBON X, , rae X —

y
uMms, a Y — pamuing ManpyuKa.
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Torz[a I10 YCJIOBHIO 3a/1a4HM JIOKHBI BBICKA3bIBAHUA !

Aaa KK) I[)l, (Dd)a I[aa
Ho ectb Manpumnk Y, TakoM, YTO UICTHHHA KOHBIOHKIIMS

XonYin Ky
OueBngHo, yT0 X = P, X =K,V =D,V = K.
Torna BO3MOKHBI 1Ba CIIydasi:
1) X=Awu YEI[,
2) X=]IuY=A.
Ho niepBsIit ciiyuaii HEeBO3MOXEH, Tak Kak 37ech ¥Y,=/l,, a no ycnosuro J1,=0.
CrnenoBaTeiabHO, UMEET MECTO BTOpou ciaydail. 3Hauut, Juapux umeer (a-
Mo Opunpux, Ansoept umeer pamunuto Hunpux, Kapn nmeer pamunuio Anb-
oept, a Opunpux umeer pamunuro Kap.
IIpumep. [{ano BricKa3biBaHuE "MK BEPHO, 4TO lleTp mocTynui B yHuBEpCH-
TET, U IPU TOM HEBEPHO, uTo lleTp He mocTynun u AHApel He NOCTYINI, WX
ITerp noctynun u Cemen noctrynwi, win gaxe Ilerp nocrynun u CeMeH nocTynu,
u Aupapeii moctynuin . TpeGyeTcst nath 0osee MpoCcTyro CIOBECHYIO (hOPMYIUPOBKY
JAHHOT'O BBICKA3bIBAHUS.
O603HauUM BBICKA3bIBAHUSA:
a- [leTp mocTynui B yHUBEPCUTET;
b- AHapel MOCTYNWI B YyHUBEPCUTET;,
c - CeMeH NOCTYyNUJI B YHUBEPCUTET

@opMya CI0KHOTO BBICKAa3bIBAHUS UMEET BUL:

an(@arb)vascvasnbac=an(avb)vascvasbac=ans(avb)varascvanbacs=
an((@avb)yvancvabac=an((avb)vca(avb))=an(avb)=a

CrnenoBaTenbHO, B JAaHHOM BBICKA3bIBAHUU YTBEPKAAETCA TOIBKO TO, uTO [leTp
MOCTYIWJI B YHUBEPCUTET, a 00 AHJpee u CeMeHe HUKaKoil nHGOpMAaIIK HET.

ITpumep. [TbITasick BCIOMHUTH TTOOEAUTENEH TTPOIIUIOTOTHEr0 TYpHUPA, 5 OBIB-
LIMX 3PUTENEN TYpHUPA 3aBUIIN:
1) AHTOH ObLT BTOPBIM, a BOpHUC OATHIM.
2) BukTtop ObU1 BTOPBIM, a J[eHUC TPEThUM.
3) I'puropwuii 6611 IEPBHIM, a bopuc TpeThbuM.
4) AHTOH ObLT TpeThUM, a EBrenuii mecToim.
5) BuxTop 0611 TpeThuM, a EBreHuii 4eTBepTHIM.
BrocnenctBum BeISICHIIOCH, UTO KX bl MOT OIIMOUTHCS, HE O0JIee 4eM B OJTHOM BbI-
cka3biBaHuU. KakoBo ObLJI0 HCTHHHOE pacrpeiesieHue MeCT B TypHHUpe?
Pewenue: O603HaunM BbICKa3bIBaHUS 3pUTENEH X, I/ie X— nepBasi OykBa UMEHH yya-
CTHHKA TYpHHpA, a K — HOMep MecTa, KOTOpO€E OH 3aHsUI B TypHHpE. B BBICKa3bIBaHUSAX
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3puUTENeH OAHO BHICKA3bIBAHUE MOXKET OBITh JIOKHBIM, IIOATOMY OYIyT UCTUHHBIMU
JTU3BIOHKIIMN ATUX BbICKa3bIBaHUM AyVv bs, Bo v I3, I'1v B3, Az v Eg, Bsv E4. Ho Torna
WCTUHHOU OyJeT KOHBIOHKITHS :

K= (A2 VB5) A (BQV I[g) 7AN (Fl VBg) A (A3 \4 EG) A (B3V E4) =1.
YuuteiBas, uTo Xk A Xy = 0 mipu K # N (4es0BeK ¢ OJHUM U TEM K€ UMEHEM HE MOJKET
3aHATh pasHbie MecTa) U Xy A Y= 0 ipu X# Y, (0HO U TO K€ MECTO HE MOTYT TOJY-
YHUTh PA3HBIC JIFOJIN)

[TyTem mocnenoBaTenbHOTO PACKPHITHS CKOOOK B IIpeoOpazyeM Gpopmyy:
K = (AoAd3vBsAByvBsa [I3) A (1A AsvIiAEevbsaEg) A (B3VEy) =
= (AoA AT 1 AEg vBsABo AT AAs v BsABoAT1AEg v Bsa IzsaT'1 AEg) A (Bav Ey)
=A3AbsABoAl 1 AE =1
[Tomy4eHHOE COOTHOIIICHHE JIaeT PAcTIPECICHUE TTEPBhIX 5 MECT U aBTOMAaTUYECKH T10-
mydaem, uto Jleauc ObuT mecthiM T. €. Jg = 1.
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NHANBUAYAJIBHBIE 3AIAHUSA

3ananme 1. IlpuBenure nmpuMep COCTaBHBIX BBICKA3bIBAHMM, 0Opa30BAHHBIX
pU TOMOIIHN JIOTHYECKUX CBS30K «HIINY», «H», «ECIIH,...TO», «HE», «TOrJa U TOJIbKO
TOT/1a»

a) C MaTEMaTUYECKUM COJIEPKaHUEM;

B) C HEMAaTEMaTUYECKUM COJIEP>KaHUEM.

3aganue 2. Bricka3piBaHHE PaCWICHUTE HA MPOCTHIE, 3AIHUIITUTE CUMBOJINYECKH, BBEIS
OyKBEHHBIE 0003HAUYEHUS, /IJIsI TOTYYEHHON (POPMYIIBI COCTaBUTh TAOJIUILY UCTUHHO-
CTH.

1. Ecnu 3aBTpa Oymer MoKib WU CHET, TO 3aHATUS KOHYATCS PaHbIIE, U MBI TIOM-
JIEM B Teatp.

2. YrtoOb! npsiMast a ObUTa MapajienbHa INIOCKOCTH 0, HEOOXOAMMO U IOCTAaTOYHO,
9TOOBI MpsiMast a ObliIa apajviebHa IPSIMO B, JISKAIIEH B TUNIOCKOCTH 0.

3. Ecnu npsiMast a mapanienpHa IUIOCKOCTH 0L M IpsiMasi B apajuienbHa
IJIOCKOCTHO, TO MPSMBIE @ U B APAJIJICIIbHBI.

4, 3aBTpa OyzeT CHO WK OyNIEeT JOXK/b, U €CIIU 3aHATHS OKOHYATCS paHbliIe, TO
MBI [IOWJIEM B KHHO.

S. Mpi no¥iziem B TeaTp Wi B KHMHO, B TOM U TOJILKO B TOM clly4dae, eciii He 0y-
JIeT A0 U Oy/AET SICHO.

6. YrtoObI mepelTH Ha CIeNYIONINI Kypc HEOOX0IUMO BBIYYUTh MIPEIMET U CIaTh
AK3aMEH WJIH MOJYyYUTh NIEPE3AUET.

7. Ha ynuiie cBeTUT CONHIIE U TOroJa He JOXKIJIMBAs TOr/Ia U TOJIBKO TOI1a Koraa
Ha yJIUIIE HE TACMYPHO U HE UAET T0XKIb.

8. Ecnu BBl npunuiv JoMoM, a BXOJHAs BEPh OTKPHITA, TO BbI 3a0bLIN €€ 3a-
KPBITh WJIM Bac OrpaduiIH .

Q. Ecnu BbI HaxonuTech Ha cOOpaHUM Uy Bac 3a3BOHMI TelieoH, TO HEOOXOoAu-
MO TOJIHATH TPYOKY M CKa3aTh, YTO BbI 3aHSTHI.

10. HesepHo, uto: ecnu Carna 3HaeT aHTJIMACKUI WK apaOCKUi SI3bIK, TO OH pa3-
Oupaercs B MaTeMaThke U QU3HKE.

11. HM3ydeHue IUTEPATYPHI WM UCTOPUU CIIOCOOCTBYET HPABCTBEHHOMY U (hU3H-
YECKOMY BOCIIUTAHUIO.

12.  Ecnu s momydy nsiTepKy Mo (GU3UIECKON KyJIbTYPE M PUCOBAHUIO, TO 3HAYUT 5
BEJIMKUI CIOPTCMEH WU XY 0KHUK.

13.  Ecxu cerojHs st o1y B KHHO WJIM Ha KAaTOK, TO S HE CMOTY MIOYUTATh KHUKKY
WJIU BBICTIATHCSL.

14. S nro6ur0 YMTaTh KHUTH U KYPHAJIBI, IOATOMY X0KY B OMOJIMOTEKY WU MOKY-
a0 KHUTH.

15. HwukwuTa n Muiiika oy B IEPEBHIO Yyepe3 caJl v NPy KOPOTKOM 0P OTOH.
16. Ecnu BeuepoM OyaeT TymMaH Win J0Xb, ToO Ceprei Wi ocTaHeTcs JoMa, Wid
JOJDKEH OyJ/IeT B3STh 30HT.

17. TloceBHast MpONAET YCIEUIHO, €CTIU BOBPEMS OYyT OTPEMOHTUPOBAHBI TPAK-
TOPBI U KOMOAITHBI WJIM BCE KOJIXO3HUKHU BBIMAYT Ha paldoTy.
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18. Ecnu He mOWAET JOXKAb WU CHET, TO OKCKYPCHS COCTOUTCS, B IPOTUBHOM CITy-
qyae — HerT.

19. OsnaxeHne UCKYCCTBOM OOIIEHHS BJICUET YIYUIIEHUE MEKIMIHOCTHBIX OT-
HOLLIEHUH U IIPUATHOE BPEMSIIPOBOXKICHHUE.

20.  3amrymen BeTep, CBEPKHYJIA MOJIHUS, 3arpeMell TpoM, a J10K/1b HE MOLIe.

3aganue 3. Jlokaxute paBHOCHILHOCTD (POPMYII C TOMOIIBIO PABHOCUIIBHBIX MPE00-
pa3oBaHUil

a<>(a—>b)=be(b—a)
(a<>b)vc=avcebve
(a<>b)—>b=(a<>b)—>a
ar(b<>c)=anboa ve
a—>(@aob)=b—(aobh)
a—>bwc)=anbeanc
a<>(b—>a)=b<(a—h)
(@a>b)>c=(@a—>c)o (b—>c)
aco>(b—a)=b(@a—h)
10 c—>(@aeb)=(c—>a«<(c—b
11.b > (@b =a—(ach)
12.arbec=(ac)(a—h)

13.avb«<b=a—(a<h)
14. (a<>b)vec=(a—>c)<>(b—0)

©oN o0 bR

15.a<>(@a—>b)=b < (b —>a)
16.(a<>b)ac=avcobac

l17.a<>anb=avbeb
18.c > (@aeb)=arceobac

19.(a »>b)>b=(a<>b)>a
20.a—> (bwc)=(bh—>a)w(c—>a)

3apanue 4. OnpeaenuTh JOruueckoe 3HaYeHUE BhICKA3bIBAHUS, UCXO/IS U3 JIOTHYE-
CKMX 3HAYEHUU BCEX MPEIbIAYIINX BbICKa3bIBAHUM
A—->B=1,A<B=0,B—> A=,
A—>B=1,(AAB)>(AvB)=;

Ac>B=0B > A=;
AAB=0,A—>B=1,B—> A=;
A<>B=0,A>B=1,(A—>B)o A=;
AvB=1,A—»B=1,B > A=;
AAB=0,A>B=0,A—>B=1, A=
AAB=0,A>B=0A—->B=1, B=
AAB=0,AvB=1,A—>B=1,B—> A=;

©CoNoaRrWNE
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100 A-> (B« A=0,A>B=;
11. A—>B=1,A>B->B=;
12 A—-»B=1,(A—>B)—>C=;
13. Ao B=1,AoB=;

14, A< B=1,AoB=;

15. (AvB)—>A=1,A—>B=1,B > A=;
16. A—>B=0,CA(A>B)=;
17. B=0,Cv(B—>A=;

18. B=1,AvB< (BAA=;
19. A=0, (AAB)>(CAA=;
20. A=0, (AAB)—>(CvA-=.

3aganume 5. [lnsg cnenyromux dhopmyn Hait CAH® u CKH®, kaxayio nsyms cro-
cobamu (TIyTeM paBHOCHIIBHBI IPeoOpa3oBaHUM U UCIIOIB3YSI TAOJIUIY HCTUHHOCTH)
(X y)A(xvy)

(m v(X—>Yy)AX

X—=>(X—>Y)

X—(Xvy)

(x—>y) > (y—>x)

(y=>x) > (x—>y)

X>Y)A(X—>y)—>Xx

XA (X Y)A(X—Y)

©ooNOOrLNE

. XVXDYAY

10. (xAy) > (xVvy)
11.(y > x)v(x—=y)
12.(y > X) AX > (X > Y)
13. (x © y) A (X Vv Y)
14.(y 5> x) > (X > Y)AY
15. (x v y) = (y > X)

16. (X A (X v Y)) = (Y = X)
17. (xv y) A (X = Y)

18. (x & y) A (X V' Y)

19. (X > y v (XV Y) A X
20.(y > X)A (X > V)

3apanue 6. st ¢yHkuum f (X,y,z) BBIICHUTh BOMPOC O IPHUHAICKHOCTH
Kn1accam Tg, T4, L, M, S.
1. f(x,y,z) = (1001011)
2. f(x,y,z)=(01100109
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3 f(x,y,z) = (11011000
4 f(x,y,z)=(00111110
5. f(x,y,z)=(01111100
6. f(x,y,z) =(0110001)
7 f(x,y,2z) = (10000110
8 f(x,y,2) =(0111100]
9. f(xy,z)=(0101100)
10.  f(x,y,z)=(1010011)
11.  f(x,y,z)=(00100110
12.  f(x,vy,z)=(1010110]
13.  f(x,2) = (00101000
14. f(x,y,z)=(1110110)
15.  f(x,y,z)=(01011100
16. f(x,y,z)=(11011010
17.  f(x,y,z)=(00010110
18.  f(x,y,z)=(01101110
19. f(x,y,2z)=(1011011]
20.  f(x,vy,z)=(00010110

3anganue 7. CocTaBUTh PEICHHO-KOHTAKTHYIO CXeMY i (hOpMYIIbI
(Y > X)vX— (X Y)

(x> V) A (x> )

(Y =>X)v(x=>y)Ay

Xvy)—=>(y—=>x)vx

(XA XV Y) = (Y > %)

(Xvy)A(x—>Y)

(x> y) > (xvy)

(Xv YV (XVY)AX

© oo N wWDE

(Yo x> (x> y)
10. (x > y)A(xVvY)
11.(mv(x<—>y)/\x
12. (x> ) v (x = y)
13.x > (yvx<>y)

14. (xv y) = (y = x)
15.(y > x) = (x > y)
16. (x = y) A (X > y) = X
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17.xA(y 5> X)A (X > )

18.xv (X > y) Ay

19. (XA (X Vv Y)) = (Y = X)

20. (xvy)© (X > Y)

3aganue 8. Pemure sornyeckue 3aIauu.

1.

Omnpenenute, KTO U3 MOJ03PEBAEMBIX Y4aCTBOBAJ B MPECTYIUIEHUU, €CIIU U3BECT-
HO:
a) Ecmu MBanoB He yuacTBoBaji wiu [letpoB yuactBoBai, To CHAOPOB y4acT-
BOBaJ.

b) Ecnu lBanoB He yuacTBOBa, TO CHIOPOB HE Y4aCTBOBAJ.

Amns, Buka n Cepreil peminiy NOWTH B KUHO. Y YUTENb, XOPOILIO 3HABIIUN pEOSIT,
BBICKA3aJ1 MPEANOI0KECHHUS:

a) AHS IOWIET B KHHO TOJILKO TOT/Ia, Korja noayt Buka u Cepreii;

b) Ans u Cepreit moiayT B KHHO BMECTE WIH e 00a OCTaHyTCS JIoMa;

c) YUto6s1 Cepreii momies B KUHO, HEOOX0UMO, 4TOOBI momuia Buka.

Korna pebsita nonuu B KHHO, OKa3aJI0Ch, YTO YUUTEIb HEMHOIO OIIMOCS: U3 TPEX
€ro YTBEp)KJIECHUI MCTUHHBIMU OKa3aJMCh TOJBKO JABa. KTo M3 pedsT momien B
KUHO?

Ha Bonpoc, kakast 3aBTpa OyeT norojaa, CAHONTUK OTBETHUII:

a) «ecnu He OyneT BeTpa, To Oy/AeT macMypHasi morojaa 6e3 IOk,

b) «ecnu Oyner moxab, TO OyIeT MACMypPHO U O€3 BeTpay;

C) «ecnu Oyaer macMypHas Moroja, To OyaeT J0XIb U He Oy/IeT BeTpay.
[lonymaB HEMHOr0, CHUHONITUK YTOYHWII, YTO €r0 TPH BBICKA3BbIBAHUS MOKHO Jia-
KOHMYHO 3alucaTh B BUJIE OJHOTO COCTABHOrO BbICKa3zbiBaHUs. Chopmynupyiite
ero.

Anéma, bops u ['puilia HawK B 3eMJi€ CTApUHHBIN COCY/I.

PaccmaTpuBas yIuBUTENbHYIO HAXOAKY, KaX/IbIil BHICKA3aJl 1O J1Ba MPEANOI0XKe-
HUSL:

Anéma: «9T0 cocyl TPEYECKHil ¥ U3TOTOBIIEH B 5-OM BEKE.

Bbops: «3T0 cocyn GUHUKUNUCKHI 1 U3TOTOBJICH B 3-€M BEKE».

['pumma: «3To cocyl He TPEYECKU U U3TOTOBIIEH B 4-OM BEKEY.

VYuurenb UCTOPUM CKa3al pedsTaM, YTO KaXKIbl U3 HUX MPaB TOJIBKO B OJTHOM U3
JIBYX TIPEANON0KEHUN. [ 1€ 1 B KaKOM BEKE HW3TOTOBJIEH COCY[?

B mikone, nmepemeanieil Ha camMmooOCTy)KMBaHUE, YETHIPEM CTapIICKIACCHUKAM:
AnpnpeeBy, Koctuny, CaBenveBy 1 JlaBbloBY mopyuuiu yopaTte 7-0if, 8-0if,. 9-
piif 1 10-p1i1 k7accel. [Ipu npoBepke okazanock, uTo 10-b1i Kjacc yopaH mioxo.

He ymeqmue moMoil y4€eHUKH U COOOIIMIIN O CICAYIOIIEM:
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a) Anpapees: « youpan 9-wiif kitacc, a CaBelbeB — 7-0ii».
b) Koctun: «S youpain 9-b1it kitace, a AHzIpeeB — 8-0ii».
c) CasenbeB: « youpan 8-oit kinacc, a Koctun — 10-b1it».
JlaBbIIOB yKe ymi€n qoMoi. B nanpHenemM BbISICHUIOCH, YTO KaXKIbIM YUYECHHK B
OJIHOM M3 JABYX BBICKA3bIBaHMI1 TOBOPWJ IIPaB1y, a BO BTOPOM JI0Kb. Kakoil kiacc
youpan Kaxablid y4eHUK ?
[14Th MIKONBHUKOB M3 MATH PA3IMYHBIX TOpoJoB bpsHCKo o0jacTu mpuObLIH
JUIsl ydacTsi B 00JIacTHOM onuMmIidajge no marematuke. Ha Bompoc: «OTkyna
BBI?» Ka)KJIBIN J1aJI OTBET:
NBanoB: « npuexan n3 Knunmos, a JImutpueB— n3 HoBo3bi0koBay.
Cunopos: «4 nmpuexan u3z Knunuos, a [lerpoB— u3 TpyOueBckay.
ITerpoB: « mpuexan n3 Knunuos, a JImurpueB— u3 /IarbxoBar.
Hmutpues: «f npuexan uz HoBo3psiOkoBa, a Epumos— u3 XKykoBku».
Edumos: «f nmpuexan u3 )KykoBku, a iBaHOB XHBET B J[STHKOBEY.
OTkyzna npuexan KaXIbld U3 IIKOJBHHUKOB, €CJIM OJJHO €T0 YTBEPKICHHUE BEPHO,
a Ipyroe JIOXKHO.
Cewmpbs, cocTosimas u3 ora A, marepu B u tpéx nouepeii C, 1, E kynuna teneBu-
30p. YCIOBWJIUCH, YTO B MEPBBIA Beuep OyAyT CMOTPETh Mepeaadyd B TAaKOM IIO-
pAIKe:

a) Korma oterr A cMoTpuT nepeaady, To Math B nemaer To xe.

b) Jouepu /I u E, 00e uiau oiHa U3 HUX, CMOTPST Mepeaaqy.

C) U3 nByx 4ieHOB ceMbM — MaTh B u moub C — cMOTpSIT mepenady ojHa H

TOJIBKO OJIHA.

d) Houepu C u /I v 06e cMOTPAT, Witk 00€ He CMOTPSIT.

e) Ecmu mous E cmoTrput nepenady, To oren A u 1049b J[ JenmaroT TO Ke.
KTO 13 4eHOB ceMbH B 3TOT BEYEP CMOTPHUT nepenady?

Ha Bomnpoc: «KTo u3 Tpé€x CTyAEHTOB M3y4yajl MaTeMaTUYECKYIO JIOTUKY?» IMONy-
YEH BEPHBIA OTBET — «Eciny u3ydan nepBbld, TO U3y4all U TPETUH, HO HEBEPHO,
YTO €CJIM M3y4al BTOPOH, TO M3y4ald W TpeTui». KTo n3ydanm mMareMaTH4ecKyro
JIOTUKY?

Onpenenure, KTO U3 YETHIPEX CTYAEHTOB CIaJl DK3aMEH, €CJIA U3BECTHO:

a) Ecnum nepBblii c1ai, TO ¥ BTOPOH cliajl.

b) Eciu BTOpO# cai, To TpeTHi CAall WK NEPBBIN HE ClIall.

c) Eciwm 4eTBEPTHIN HE cliaj, TO MEPBBIKM AN, a TPETUI HE Caall.

d) Ecnu 4eTBEPTHIiA call, TO U IEPBBII Clall.

YeThipe CTyIEHTKH, IMEHA KOTOPBIX HaunHatoTcs OykBamu A, E, C, P mocemiator

MHCTUTYT 1O OYEpeAr U BeAYT OOUIMil KOHCHEKT jekuuid. Heobxoaumo cocra-
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BUTH rpa(uK MOCeIIeHHs Ha OIMKalIIyto HEJIEeNt0, yYUThIBas, 4To:

a)
b)
c)
d)

e)
f)

[ToHenenbHUK — IEHb CAMOCTOSITEIBHON PabOThI HA KypCe, U B UHCTUTYT HE
XOJUT HUKTO, a B CyOOOTY HEOOXOMMO OBITH BCEM.

C u P He cMoryT moiiTH HA 3aHATHSI BO BTOPHHK B CBS3U C OOJIBIIION 3arpy-
KEHHOCTBIO B [IOHE/ICJIbHUK.

Ecnu C Briiiner B cpeny unu P — B uerBepr, To E cornacurcst moObiBaTh Ha
3aHATUSAX B IISITHULLY.

Ecnu A ne noiaér B BY3 B uerBepr, To E no3Bonur cebe cxonuth Tyaa B
cpeny.

Ecnu A wnu P 6ynyt B uHCTUTYTE B cpeny, TO C CMOXKET MOWTH B MATHULLY.
Ecnu P B mATHHIY BMECTO MHCTUTYTAa MOWIET HA CBaJbOy MOAPYrU, TO A

NpUAETCS CXOAUTh B MHCTUTYT BO BTOPHHUK, a C — B UETBEPT.

11 Yersipe npyra — AutonoB (A), Bexos (B), Comos (C), [ees (/1) pemnnu npoBec-

THU KaHUKYJbI B YETHIPEX pa3nuuHbIX ropogax — Mockse, Oxnecce, Kuese u Taii-

keHTe. Onpenenure, B KAKOM ropoj JOJDKEH MoeXaTh KaKIbIM U3 HUX, €CIIM UMe-

IOTCA CICAYIOIHUEC OI'paHUYCHUA !

a)
b)
c)
d)
e)

Ecnu A He eger B Mocksy, To C He exet B Oneccy.

Ecnu B He ener Hu B MockBy, HU B TamikeHT, To A efger B MOCKBYy.
Ecmu C se ener B TamkeHT, TO B eneT B Kues.

Ecnu [] He ener B MockBy, TO B He ener B MOCKBY.

Ecnu /] e ener B Oneccy, To B He ener B MOCKBY.

12 B HapymieHuu npaBuil 0OMeHa BaJIIOThI MOA03PEBAIOTCA YEThIpe pabOTHUKA OaHKa

13

— A, B, Cu JI. U3BecTHO, 4TO:

a) Ecmu A mapymwi, To u B Hapymwn npaBuia oOMeHa BaTIOTHI.

b) Ecnu B mapymmn, To u C Hapymn wim A He Hapymiai.

c) Ecim [l e Hapymmi, To A Hapymwi, a C He Hapymial.

d) Ecmm [l Hapymai, To 1 A HapyIIwL.

KT0 u3 mopo3peBaeMblx HapylIWi MpaBuiia oOMeHa BaltoThl? Pemure 3amady c

ITOMOIIBIO JIOTHYECKUX ONEPALIUAN.

Buktop, Poman, Jleonun u Cepreit 3aHsuid Ha onuMnuaze mno (Qpuuke 4eTbipe

IICPBLIX MCCTA. Korna HUX CIIPOCHIIN O pACIIPCACIICHUH MCCT, OHU AdJIM TPHU TAKHUX

OTBCTA:

a) Cepreii- nepBbIii, PoMaH- BTOPOI;

b) Cepreii- BTOpO#, BUukTop- Tperuii;

c) Jleonna-Bropoii, BUKTOp- 4eTBEPTHIIL.

N3BecTHO, YTO B KaXKJIOM OTBETE TOJIBKO OJHO YTBEpKIeHue ucTuHHO. Kak pac-
MpeaeIninuch Mecra?

14 OpHaxapl ClIe10BAaTENO MPUILIOCH OMHOBPEMEHHO JONPALINBATh TPEX CBHUIETE-
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16

17

nen: Knona, Kaka m [Iuka. VX nmokazaHus NpoOTUBOPEUYWIH APYT APYTY, U KaK-
JIBIA U3 HUX OOBUHSUIT KOTO HUOYH BO JIKH.

a) Kioxa yrBepxxaan, uro JKak JoKéET.

b) JKak oOBuHsT BO Jku [IuKa.

c) Jluk yroBapuBai cienoBatelis He BepuTh Hu Kioxay, Hu JKaky.

Ho cnenoBarens ObICTPO BBIBEN MX HA YUCTYIO BOJY, HE 3a/1aB UM HHU OJHOTO BO-
npoca. KTo u3 cBuzereneit roBopui mpasiy?

Bepnysmuce gomoit, Merps no3Bonm1 Ha Habepexnyro Opdesp.

- ['oBoput Merpa. Ectb HOBOCTH?

- Ha, med. [Hoctynmiu cooOuieHus: OT MHCIEKTOPOB. TOppaHC yCTaHOBUII, YTO
eciin PpanHcya ObLT MbsH, TO TMO00 DTheH yOuiina, 1ubo dpancya mxét. Kyccre
CUMTAET, YTO WK DTheH yowuiina, unu dpaHcya He ObUI MBbSH U YOUICTBO Mpo-
M301U10 mociie noiayHoun. MucnekTop Jlroka mpocun nepenate Bam, uto ecnu
yOHMIICTBO MPOU3OILIO MOCTE TOTYHOUH, TO MO0 DTheH yowuiina, 1mbo dpancya
JOKET. 3aTEM 3BOHMIIA ...

- Bce. Cmmacu6o. Otoro gocrarouno. — Komuccap monoxkun Tpyoky. OH 3HaI, 4TO
Tpe3Bbld Opancya HUKOrAA He JKET. Ternepb OH 3HAI BCEY.

Kaxoii BeiBOJ caenan komuccap Merps?

B opHOM KOpoJieBCTBE ObUIM HE3aMYKHHUE MMPUHIIECCHI, TOJIOAHBIE TUTPHI U TPH-
TOBOPEHHBIN K Ka3HU y3HMK. HO KOpOJIb BCAKOMY Y3HUKY, OCYKJI€HHOMY Ha
CMEPTH, AABAJl MTOCIENHUN aHC. EMy npeaaranock yraaaTh, B KaKOW U3 IBYX
KOMHAT HaXOJUTCS TUTP, a B KAKOH MpuHLIecca. XOTs BIIOJHE MOIJIO ObITh, YTO
KOpOJIb B 00€HX KOMHATaX pa3MECTHII PUHLECC WIIH, YTO HECKOJIBKO XYK€, TUT-
poB. Be16op Hazo Ob1I0 cenaTh Ha OCHOBAHUM TAOJIMYEK Ha IBEPSX KOMHATHI.
[Tpruém, yTBepkaeHus Ha Tabnnykax Obutn 1100 062 HCTUHHBIMU, THOO0 00a
noxxHbiMU. Hagnucu roacunu:

a) Ilo kpaiiHeli Mepe B OJTHOM M3 3TUX KOMHAT HAXOJHUTCS ITPHHIECCA

b) Turp cuauT B epBOi KOMHATE

Kakyro 1Bepb 10JIKEeH BHIOPATH Y3HUK?

Ha copeBHOBaHMsX 1o Jierkoi atineruke AHapei, bopuc, Cepreii u Bonoas 3ans-
JIY TIepBbIE YeThlpe MecTa. Ho kKorja 1eBoYKH cTanu BCIIOMUHATh, KaK 3T MECTA
pacnpeenIuCh MEXy TOOEIUTENSIMU, TO MHEHUS Pa3OILIUCh.

Hama ckazana: "Anapeit Obu1 iepBbIM, a Bosozs - BTopsiM".

["ans yrBepxknana: "AHapei Ob11 BTOphIM, a bopuc - Tperbum".

Jlena cuurana: "bopuc 6bpu1 yeTBepTHIM, a Cepreii - BTOpbIM'.

Acs, koTOpast Obli1a CyJbeil Ha STUX COPEBHOBAHUSIX U XOPOIIO MOMHMIIA, KaK

pacupeaciniincb MCCTa, CKasajia, 4TO KaXjaas U3 ACBOYCK CACiIajia OJHO IIpa-
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BUJILHOE U OHO HEMPABWILHOE 3asBJICHHUE.

KTO 13 ManpbyuKkoB Kakoe MECTO 3aHsu1?

VYueHuK nenaer cieayrouue BbICKa3bIBaHUA:

A. Ecnu s mo0mio pusuky, TO JTF00II0 M MATEMATHKY.

b. Ecnu Beicka3biBaHue A UCTUHHO, TO 5 JTFOOJIO (DUBHKY.

Crnenyer a1 U3 3TUX BBICKA3bIBAHUH, YTO YUEHUK JIIOOUT PU3uKy?

[lepen cnaveil BCTYNUTENBHBIX 3K3aMEHOB B MHCTUTYT Mulia npeanosuaral, 4ro:

d) ecliu OH CIIaCT MaTeMAaTUKy, TO HH(QOPMATHKY OH CAACT TOJIBKO MPH YCIOBHH,
YTO HE 3aBAJIUT JIUKTAHT;

b) He MOXeT OBbITh, YTOOBI OH 3aBAJIWIT U JUKTAHT, U MATEMATHKY;

C) JOCTaTOYHOE yCJIOBHE 3aBaja Mo HHPOPMATHUKE — ITO JBOWKA MO JUKTAHTY.

[Tociie cnaum 5K3aMEHOB OKa3ajioCh, YTO U3 TPEX BBICKA3aHHBIX MPEAIOIOKEHUN

TOJILKO OJIHO ObLTO J0KHBIM. Kak Mura can sx3amMeHb1?

Tpu moapazaenenus A, B, C ToproBoii pupMbl CTPEMUITUCH TTOIYIUTH IO UTOTaM

rojla MakCUMaJIbHYIO MPUOBLIbL. DKOHOMHCTHI BBICKA3aju CJEAYIOIINUE MPEIo-

JIOKECHUSL:

a) ecnu A MOJIYYUT MAKCUMAJIbHYIO MPHUOBLIb, TO MAKCUMAIbHYIO MPUOBLIb 10-
ny4dat Takxe B u C;

b) mu6o A u C monmyyaT MakCHMaJIbHYIO MPHOBLIbL OJHOBPEMEHHO, JTHOO A He
noytyduT U C He MOy4uT;

C) must Toro, utoObl C MOMYyYHIIO MAKCUMAIIbHYIO TIPUOBLIb, HEOOXOMMO, YTOOBI
1 B nony4yuniio MakcMMalIbHYIO IPUOBLIB.

ITo 3aBepieHnM roga OKa3ajaoCh, UTO OJHO U3 TPEX MPEANONOKEHUN 10kHO. Ka-

KM€ U3 HA3BAHHBIX MOJAPA3AEICHUN MOTYyYNIN MAaKCUMAIIbHYIO IPUOBLIb.
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