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BrICKa3pIBaHU S

3 JaHHbIX NpeanoXeHun BbibepuTe Te, KOTopble ABMNAKTCSH
BbICKa3bIBAHUAMW:

%ﬂpa.BC:FB.y.ﬁ! pacuBble
o o K
3asu, 6enbin nnu cepbin .
OTOT YernoBEK YMHbIW U KpaCcuBbIN.

1) Kakag Temnepatypa Ha ynutie?

Ecnu nget goXxab, TO KPpbILWN MOKPLIE .
1) YX0onda racuTte CBReT.

bpasunnusa — ctpaHa CeBepHon AMepUKu.
Hncno X He MeHbLLe e,EI,I/IHI/ILI,}:I.




IIpumep.
IIpeaukat
[ "HUkc mro0uT Kaury" ]

Ecim BMecTto Hem3BecTHOro HMKC moacTaBUTh, HampuMep

Maina, nu6o Jlamia, 1160 Caiia, TO MoJy4arcs:

* «Marmia JIroOuT Kalry»
* «Jlama aro0uT Kanry» BBICKA3BIBAHIAS
* «Caila JJ00UT KaIy»

IIpeauxat— TO npeaa0>KeHue ¢ 04HON AV HECKOABKIMU
IIepeMeHHBIMY, KOTOpOe oOpalllaeTcs B BICKa3bIBaHIe IIPU
II0ACTAHOBKE B HETO KOHKPETHBIX 3HAYeHUI IIepeMEeHHBIX.
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| Ipumepsl 11peanKaToB

P(x)=«Kkc mro0uT Kairy» — OJHOMECTHBIA IPEIUKaT.

M={Maiua, /lama, Camia}
/ T

IIpeameTHast 004aacThb IIpeamMeTHbIE TIEpEMEHHDIE

HYCTI) 3HAUYeHM s ICTMHHOCTU BbICKA3bIBAaHUII caeayronine:

«Marra 2100uT Kamry» - I1

«/ara A100uT Kamry» - /1 Mara 1l

C 0 % Jamia A
aIrra AI00UT Kanry» -

) 7 Carra %1

Toraa P(Marma)=W, P(Aaima)=/, P(Carma)=/1.

Ip={MaLua, Caimta} - 004acTh UCTMHHOCTU IpeauKkaTa P(x).



OAHOMECTHBIN ITpeAVIKaT

Onpeneaenne 1. OgnomectHbIM npeaukarom P(x) Ha3bIBaeTcs
BCsIKasg (PYHKLMS OJHOTO IIEPEMEHHOTO, apryMEHT X KOTOPOH
ONpEJICICH Ha HEKOTOPOM MHOKECTBE M, a QyHKIHS IIpU 3TOM
NPUHHAMAET OJHO M3 JIBYX 3HaueHuM: uctuHa (1) win 10xks (0).

MHuoxecTtBo M, Ha KOTOPOM 3aJ1aH [PEINKAT,
HA3bIBAETCS 00JaCThI0  ompenesieHus (WM TMPEeIMETHOU
00JIaCThI0) IIpEINKATA.

MHox)eCTBO Ip, Ha KOTOPOM IPEIUKAT HPUHUMAET WCTHUHHBIC
3HAYCHUSI, Ha3bIBACTCA 00JIACThIO UICTUMHHOCTHY Ipeaukara P(X).



I IpriMeps 0O4HOMECTHBIX IIPEAMKATOB

P (X)=«X — TIPOCTOE YUCII0» - OMHOMECTHbIN MPE/IUKAT.

ITycts M, - HaTtypalibHBIE Ynciia ot 2 1o 20. 001acTh onpe/eneH s
- (mpenMeTHast 00JIacTh)

Tornma, Haripumep, P(2)=1, P(4)=0 g
IPIZ{Z’ 3,5,7,11, 13,17, 19}. 00JIaCTh UCTUHHOCTHU ]

npenrkara P (x)

P, (X)=«X — 4eTHO€e Y1CA0»,

MP2 — 1iewie ynciia ot -10 mo 10. Torma Ip2=?

P.(x)=«x — 60asI11e 10»

Nim — BEIIIECTBEHHEIEC YUCIA. orna Ip3=?



ABYXMECTHBIN IIpeAMKaT

Ilycte mpeaMeTHOE MHOXKECTBO M-Maekonuraomye. Paccmorpum
npeankat P(x): «y X 4eTbIpe HOrU». - OAHOMECTHBII
Toraa P(caon) =1, P(xomka) = 1, P(ueaosek) =0.

HyCTb N - MHO>KeCTBO HaTypPaAbHBIX YVICeA. PaCCMOTpMM IIpeAVKaT

G(xy): «x<y». ABYXMECTHBIII ]
Toraa, nannpumep, G(1,3) =1, G(8,5) = 0.

On onpeaeaen Ha mHO>KecTBe M=NxN (mmapbl HaTypaAbHBIX 41ICeA)




ABYXMECTHBIN IIpeAMKaT

IIycts npeaMeTHble MHOXKecTBa L — {Maina, Camia) — 2104y,

B — {kamma, 6opi, coasiHKa}
Paccmorpum npeaukar K: «/ 2100UT Kymarts b» i ABYXMECTHBII ]

OH onpegeaeH Ha MHOXKeCTBe
M=LxB={(Maua, kamia), (Marua, coasHka), (Mamia, bopin), (Camia,
Kaita), (Carta, coasiaka), (Carra, Oopir)}

Ecan, nanpuvep, Marna LB Kb __

Carma Oop1,

AIOOUT COASHKY U Kallly, TO Mara Karra 1

K(Mamra, coasnka)=1, Mama  Gopuy |0

K(Maria, karma)=1, M 1
K(Ma]j_[a, 6op1_u)=0, allla COASIHKA

Carra Karra 0

1

0

Cama COASIHKA



ABYXMECTHBIN IIpeAMKaT

Onpeneaenne 2. /[ByxMmecTHBIM npeankatom P(X,y) Ha3bIBaeTcs
(yHKIMST ~ ABYX  IIEPEMEHHBIX X Uy,  ONpEJeNEHHAas  Ha
MHOXecTBe M=M, xM, 1 [IPUHUMAOIIIAst 3HAYCHUS "3
MHOXecTBa {1,0}.

o 10



HpI/IMepr ABYXMECTHBIX ITPEAMNKATOB

1. Ilycts O(x,y) — «x = y», M=R*R.
2. F(x,y)—«x || y» - npsamMas x mapajieiabHa IpsMoHn y,

OIIPEJICIEHHBIM HA MHOKECTBE MPAMBIX, JICKAIUX HA JAaHHOU
IIJIOCKOCTH.




Hpumep . Cpenn CIEAYIOMAX IPEITIOKECHUN BhIJICIUTD IPEAUKATHI U IS

Ka)XKJIOr0 M3 HUX yKa3aTh 00J1aCTh UICTUHHOCTH, eciand M = R miis

OIHOMECTHBIX ITpeaukaroB U M = RXR nj1 AByXMECTHBIX NMPEIUKATOB:

l.

o A W N

i = | OAHOMeCTHBII IpeaukaT P(x), I, = {-4};

IIpHU X = 2 BBITIOJIHAECTCS paBCHCTBO x*—1=0 A0>KHO€ BbICKAa3bIBaHUE

o) _
x*—=2x+1=0 OAHOMECTHBIN TIpeaukar P(x), I, = {1};

CYLIECTBYET TAKOE YUCIIO X, yTo x° —2x + 1 =10 CTIITHOE BEICKASEI AT
x+2<3x-4 OAHOMEeCTHBIN ITpeaukar P(x), I b= (3; +o0);
OAHO3HAYHOC HCOTPHULATCIIbHOC YHUCJIO X KPATHO 3

OAHOMeCTHBIN ipeaukar P(x), I, =1{0; 3; 6; 9};
x+2)-(3x—-4)

x> +17>0

IIpeaa0>KeHne He SIBAJACTCI IIPEAVNKATOM

ABYXMeCTHBII ITpeaukar Q(x,y), I 0= RxR \ {(0,0)}.



Ipumep. 11300pa3uth HA AEKAPTOBOM MIOCKOCTH 00JIACTh
MCTUHHOCTH IIPEIUKATa

x+3=y xz—yzl

K |




OmnpeaeaeHne npeankara

Onpeoenenue. Ilpequkarom P(x , x,, ... , X ) Ha3bIBaeTCs QYHKIHS,
apryMEHTBl KOTOPOM ONpeJesieHbl Ha HEKOTOPhIX MHOXKECTBaxX
M .M M,,.M (x.€ M,), a cama oHa npuaumaet jsa 3HaueHus: 1 (0)
uJI(1).

llepemenHsbIe X X, ...
a MHOXXeCTBO M=M XM, X... XM _— npedomemnoii ooracmoio.

. )Cn HA3bIBAKOTCA nper)memnbmu NEPEMEHHbBIMU,

[Ipeaukar ot #n IEPEMEHHBIX HA3bIBACTCS N-MECMHbIM NPEOUKAMOM.
Bricka3zbiBaHH€e €CTh )-MECTHBIN IIPETUKAT.

Han npenukatamMy MOXKHO NPOWU3BOAUTH OOBIYHBIE JIOTHUYECKHE
oIepallvy U MOJy4aTh IIPU 3TOM JPYyrUe NPEauKaTbl. TakuM 00pazoMm,
MOHO TOBOPUTH 00 asicedpe npeoukamos.



Buanl npeankatos

P(x,y): 2(x+y)=2y+2x ?l

Brimmoansiercs AAA BCEX X MY —
TO)K‘ZI,eCTBeHHO-I/ICTI/IHHI)IﬁI

Q(x): x+1=x

Y

He BrimmoansieTcst HU AA5T KaKUX X —
TO>XKA€CTBEHHO-A0>KHBII

F(X,y): x+ty=5

N

Brimmoanstercst aAas HEKOTOPBIX X M Y —
BBITIOAHVIMBII




Buanl npeankatos

[IpeaukaT Ha3pIBA€TCI TOXKIASCTBEHHO MCTMHHBLIM, €CIIM Ha BCEX
HaOOpax CBOMX MEPEMEHHBIX IIPUHUMAET 3HaYCHUE | (Ip= M).

IIpenukar Ha3bIBa€TCS TOXKJIECTBEHHO JIOKHBIM €CJIM Ha BCEX
HaOOpax CBOMX MEPEMEHHBIX IIPUHUMAET 3HaYeHue 0 (Ip L M).

IIpenukar Ha3bIBA€TCA BBINOJIHUMBIM, €CJIM Ha HEKOTOPOM
Ha0OpE CBOMX MEPEMEHHBIX IIPUHUMAET 3HaYCeHUE | (Ip — M).




Buapl nipeaukaTos

[Ipumepsl.
P(x)- «B Mecsne X TteMmeparypa Bo3ayxa B SlpociaBie HE
omyckaercs Huxke 0 yxe 100 mer».

Eciin M={/toHb, HI0JIb, aBIyCT}, TO P(Xx) —  'O7ACCIBEHHOTICTHIHIbIA

OAHOMECTHBIN ITpeAMKaT.

Ecimu M={nekalpsb, sHBaph, heBpaib}, TO P(X) — TOKAECTBEHHO-A0XKHbIN
OAHOMGCTHI)IIZ IIpearkar.

Ecin M={sHBaps, PpeBpaiib, MapT,... HOAOPH, I€KaAOPb |, TO P(X)—

BBITIO/AHVMBIVI OAHOMECTHBIN IpeAVKar.



dasaduu

- Kakue 13 ClIeAyIoLyX BEIpaXXEHUM ABJISIOTCA ITpeauKaTaMu:
a) «x genurcs Ha 5» (x € N);
0) «Peka x Bnazmaet B 03epo baiikan» (x mpoberaeT MHOXECTBO Ha-
3BaHUM BCEBO3MOXHBIX peK); I={Cesenra, Bepxussa Anrapa, baprvsmi, Tvpka,

B) &+ 2x + 4» (x € R); Cuexxnast, Kuuepa, Tois, ['oaoycrHas, byrvabaenke

) «(x+y)P=x"+2xy+y» (x,y € R);

o) «X ecTb Opart y» (x, y npoberaloT MHOXECTBO BCEX JIIoAcit);

€) «X M y JexXaT Io pa3Hble CTOPOHBI OT Z» (X, y MpOOEraloT MHO-
XECTBO BCEX TOYEK, a Z — BCEX NMPSIMBIX OOQHOM IUIOCKOCTH);

X) «ctg 45° = 1»;

3) «X NEPHEHIUKYJISIpHA y» (X, y MpoOeraioT MHOXECTBO BCEX NP -
MBIX OJHOM ITUIOCKOCTH);

) «x?+x-6=0»(x e R);
o K) «/17 BCeX BEIECTBEHHBIX UMCEJ] X BBIIOJHSIETCA pPaBEHCTBO

+x—6=0».

Ykaxkure A ITPEeANKAaTOB 11X MHO>KECTBa MCTMHHOCTU

o ®18



dajaauu

111 KaXKaoro U3 CJIEAYIOUIMX BBICKa3bIBAaHUI HAaWMAUTE NpEen -

KaT (OOQHOMECTHBIN WJIM MHOTOMECTHBIN), KOTOpHBI OOpaiiacrcs B
JJaHHO€ BBICKa3bIBaHUE MPU 3aMEHE NpeIMETHBIX NEPEMEHHBIX MMOIX0-
OALIIMMH 3HAYCHUSIMU U3 COOTBETCTBYIOIIMX O0JIacTe:

a) «3+4="7»;

06) «Bepa u Hamexna — cecTpbi»;

B) «CerogHsi — BTOPHMK»;

r) «['opox CapaToB HaxoguTcs Ha Gepery peku Boiru»,

o) «sin 30° = 0,5»;

e) «A.C.IIylmkuH — BeTUKMH PYCCKUH ITOIT»;

X) «3% + 42 = 5%»;

3) «Pexa UHourupka snagaet B o3epo baiikany;

K) «JIyHa ecTb criyTHUK Mapcay;

) «tg(n/4) = 1».

IlocTpouB Takoif mpegukKar, mocrapaiTech WIM TOYHO yKa3aTh €ro
o0y1acTh HICTUHHOCTH, WIH KaK-TO €€ 0OpHCOBATh.

o 19



/lornyeckye orepanuy Haa
[peanKaraMu

020



/lornyeckue ornepanmum Ha/

BbICKA3bIBAHINIMMN

B ectecTBEeHHOM SI3bIKE B soruke O6o3HaueHHe
HEBEPHO, YTO ... OTPHUILIAHUE -,
WM. |..XOTH ... |...HO ... |...a... | ... omHAKO ... KOHBIOHKIIHS &, A
... LITH ... JTU3BIOHKIINS \Y/
€CIIH ..., TO ... |H3 ... CIEIYET ... |... BIICYET ...
MMILJIMKALHS —
... HEO0XOINMO ...
... TOTJa M TOJIBKO TOTJIa, KOTJa ... |
... PABHOCHWJIBHO ... |... HEOOXOAUMO M JOCTATOYHO... OKBUBAJIICHTHOCTh | <=, ~, =
... B TOM H TOJIBKO B TOM CJIy4ae ...

o 0]



KOHBIOHKIIVIS ITpeAVIKATOB

[Ipumep.
[lycTh Ha HEKOTOPOM MHOXKECTBE M — HaTypajbHbIC YUCIIA
onpeeneHsl npeaukarsl P(X) u Q(x):

P(x): “X — 4eTHOE 4HnCi0”
Q(x): “x kparHo 3”

Torma
P(x) "X —4eTHOE YUCIO U X KPaTHO TpeM’ = “X HAEeIUTCA Ha 67

A Q(X):
GG



KOHBIOHKIIVIS ITpeAVIKATOB

IlycTth Ha HEKOTOPOM MHOXKECTBE M ompezieneHbl 1Ba npeaukara P
(x) 1 O(x).

Onpeneaenne. Konbroukiyen asyx  npeaukaroB P(x)  u Q(x)
Ha3bIBa€TCsl HOBBIM mpeaukar P(x)&(O(x), KOTOpbIM NPUHUMAECT
3HAUCHUE «HMCTHHA» IIPU TE€X U TOJBKO TE€X 3HAYCHUSAX XEM, mpwu
KOTOPBIX KaK/IbIi M3 MpeaukaToB P(x) u J(x) IpUHUMAET 3HAYCHUE
«MCTHMHA» W MOPUHUMAET 3HAUYCHHME «JIOXKb» BO BCEX OCTaJIbHBIX
CydJasx.

OO6nacTei0 MCTUHHOCTU Ipeaukara P(x)&(Q(x) sBaseTcs oOias
JacThb o00jJacTe UCTUHHOCTH mpeaukaroB P(x) u QO(x), T.e.

[IEPECEUYCHUE IP&Q =1, [ IQ.
M .



AV3BIOHKINS ITPEeAVIKATOB

[Ipumep.
[lycTh Ha HEKOTOPOM MHOXECTBE M — HaTypabHbIE YUCIIA
onpeaeneHbl npeaukarsl P(x) u Q(x):

P(Xx): “x — yeTHO€ UMCIIO”
Q(x): “x xpaTtHO 37

Torna
P(x)vQ(x): X —YETHOE YUCJIO WJIN X KPaTHO TPEM

Lo G



AV3BIOHKINS ITPEeAVIKATOB

IlycTth Ha HEKOTOPOM MHOXKECTBE M ompezieneHbl 1Ba npeaukara P
() 1 O(x).

Onpeneaenne. /[u3proHknvenr AByx  npeaukaroB P(x)  u O(x)
Ha3bIBa€TCsl HOBBIM Iipeaukar P(x)vQ(x), KOTOpbIM IIPHUHUMACT
3HAUECHUE <«JIOKBY» TPU TE€X W TOJBKO TEX 3Ha4YeHUsAX xEM, mpu
KOTOPBIX KaK/IbIi M3 MpeaukaToB P(x) u J(x) IpUHUMAET 3HAYCHUE
«JIOXKb» W TPUHHAMAET 3HAYCHUE «HUCTHHA» BO BCEX OCTAJIBHBIX
CydJasx.

OOmacThl0  MCTMHHOCTH  npeaukara  P(x)vO(x)  sBiseTcs
00beAMHEHUE 00JacTed MCTUHHOCTH TMpeaukaroB P(x) u O(x), T

e. IPVQ — IP 0 IQ.
M .



MN300pa3uTh HA JEKAPTOBOM MIOCKOCTH 00JaCTh HCTUHHOCTH MPEAUKara:
(x+5>0)&(x<4))
(x+5>0) v (y<4))

((x-120) v (y=4))
((x-1>0) & (y=4)) T




MN300pa3nTh HA IEKAPTOBOW MIOCKOCTH 00JaCTh HICTUHHOCTH
peauKara

(x<y)vix[<1)

A8 ,
SN
1
1
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1

F
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1
1
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M300pa3uTh Ha JEKapTOBOM INIOCKOCTH 00JaCTh UICTUHHOCTH
IpeanKara

(xSy)v(jxi <1)




MN300pa3nTh HA IEKAPTOBOW MIOCKOCTH 00JaCTh HICTUHHOCTH

npeauKara

(> 2)v(y>1))a((x<-1)v(y <-2))
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M300pa3uTh Ha JEKapTOBOM INIOCKOCTH 00JaCTh UICTUHHOCTH
PPEEEE (> 2v > Da(E<-1)v (v <-2))

R e, —— - _ ==




[Ipumep.
IlycTh Ha HEKOTOPOM MHOXKECTBE M — HaTypaJibHbIE YUCIIa
omnpeseneH npeaukar P(x):“X — yeTHoe yncno’

Torna
P(x): X — He4eTHOE umnciio uinun 07



OTpuiianue npeamkara

[IycTh Ha HEKOTOPOM MHOXKECTBE M onpeneneH npeaukar P(x).
Onpeneaenne. OTpuiianyeM npeaukara P(x) Ha3bIBa€TCS HOBBIN
[IPEAUKAT P@, KOTOPBIU IIPUHUMAET 3HAYEHUE «UCTUHA» TIPU BCEX
3HAYECHUAX XEM, mpH KOTOPBIX Mpeaukar P(x) NpuHUMAET 3HAYCHUE
«JIOXKb», U MPUHUMAET 3HAYECHUE «JIOKb» MPHU TEX 3HAYECHUSAX XEM,
IIpU KOTOPBIX ITpeaukar P(x) NpuHUMAET 3HAUCHUE «ACTHHAY.

=M\L,=CI,



VIMmmavkanus npeAnKaToB

[Ipumep.
[lycTh Ha HEKOTOPOM MHOXECTBE M — HaTypabHbIE YHUCIIA
onpeaeseHbl npeaukarsl P(x) u Q(Xx):

P(Xx): “x — yeTHO€ UMCIIO”
Q(x): “x xpaTtHO 37

Torma
P(x)-Q(x): “Ecim X —4€THOE YHCII0, TO X KPaTHO TpEM

P(x)-Q(X):  “x — meueTHOE YMCAO MAM X KPATHO TpeM”

Lo G



VIMmmavkanus npeAnKaToB

Ilycts Ha HEKOTOPpOM MHOXECTBE M oImpesenieHsl ABa npeaukara P
(%) 1 QO(x).

Onpeneaenne. Vimrvkamnuein npeaukaroB P(x) u O(x) Ha3bIBaeTCA
HOBBIN npeaukar P(x) — Q(x), KOTOPBIN SABISETCS JOKHBIM IIPH TEX
M TOJBKO TE€X 3Ha4YCHUAX XEM, mpHU KOTOPBIX OJHOBPEMEHHO P(X)
NPUHUMAECT 3HAYCHUE «HUCTHHA», a O(x) — 3HAUYCHHUE <JIOKB» U
MIPUHUMAET 3HAYCHUE «MCTUHA» BO BCEX OCTAJILHBIX CIIyYasX.

P(x) > Q)= PO VO = I, =I01,

OIlEpallMKi HaJ INPEIUKaTaMu K HUM
IIPUMEHAMbBI W  PABHOCHJIBHOCTH
anreOphl JTOTHKH.

[Ipy BBHINOMHEHUHN JIOTUYECKUX ‘
M



DKBUBaACHIIV [TPEAVIKATOB

IIycTts Ha HeKOTOpOM MHOXecTBe M orpeseseHnl ABa Ipeaukara P
(o) m Q(x).

Onpeaeaenne. DxsyBaseHIyen npeaukaros P(x) 1 Q(x)
Has3bIBaeTCsA HOBBI IIpeaukar P(x) = (Q(X), KOTOPBIN SBASAETCS
VICTVIHHBIM IIPUM T€X U TOABKO TeX 3Ha4eHMsAX XEM, IIpu KOTOPBIX
anoo P(x) n Q(x) oagHOBpeMeHHO IIPUHMMAIOT 3HAdyeHUEe «A0XKb»,
AVI00 OAHOBPEMEHHO NPVHUMAIOT 3Ha4eHVe «VCTUHa».

omnepanyi Haja IpeauKaraMyd K HUM
IPUMEHHUMBI W PaBHOCHJIBHOCTH
alreOphl JOTHKHU.

HpI/I BBIITIOJIHCHHUHN JIOTHYCCKHUX .
M



M300pa3uTe Ha KOOPAUHATHOM IPSIMOM WJIM KOOPAUHATHOM
IJIOCKOCTU MHOYXECTBA UCTUHHOCTHU CIIEAYIOIUX MPETUKATOB:

a) (x>2) N\ (x<2);
0) (x>2) v (x2); -+
B) (X > 2) = (x<2); T
r) (x>0) /A (y <0);
n) (x> 0) v (y <0); 1
e) (x>0) — (y <0); 1
x) (|x[<3) A\ (x =2); +
3) (X*+y*>1) & (xy <0);
) (x> 2) = (x <2); - -

) 036



Tect

«IIpenukar. O0IaCTh HCTUHHOCTHU MPEAUKATAION

Coctout n3 9 BOIpOCOB.

[IpaBUIBHBIN BapuaHT OTBETA MOKET OBITh HE OJIMH.

) 3/



1. IlycTh X, y M z nepeMEeHHbIE CO 3HAYEHHSIMH U3 (-00,00). YKazarbh Kakoe U3
CJIEAYIOLMX BBIPAKEHUI SBJISETCS JIBYMECTHBIM IPEIUKATOM

3 \ ° B p

1) x+y=z 2) sin(x+y) >z |3) x>z+y |4) 2x2=4 5) x>y

2. Ilycte x, y 1 z nepeMeHHbIE CO 3HAYEHUSIMH M3 (-o0,00). YKazaTh Kakoe M3
CJICAYIOLIMX BbIPAXKEHHIl He SIBJISETCS NMPEAUKATOM
1) x+y=z 2) sin(x)+y |3) x>y 4) 2x2=4 §) ¥xy

3. ITycth nansl npeaukathl P(X): «X - 4eTHOe unciion u Q(X): «X KpaTHO 4»,
omnpeaesieHHble Ha MHOXKeCTBE N. YKakuTe 00J1acTH HCTUHHOCTH MPEauKara;

P(x) v Q(x):
1) 1=16,12,1824,...6n,...}
2) 1={2,4,68,...2n,...}
3) 1=1{1,3,57,9,...}
4y 1=1{4,8,12,16,20,...4n,...}

) @38



4. Ilyctp mansl peaukarsl P(x): «X - yeTHOE ynciao» u Q(X): «X KparHo 4»,
omnpeiesieHHble HAa MHOXKeCTBE N. YKakute 00J1aCTh HICTUHHOCTH MIpeauKara:

P(x) 1) 1=1{6,12,18,24,...6n,...}
AQ(x): 2) 1={24,608,..2n,...}

3) 1={1,3,5,709,...}

4) 1=1{4,812,16,20,...4n,...)

5. Ecan 3nHaueHus X,y mpuHaaaesKaT OTPe3Ky [2;5], TO B CIIMCKe BhIPa>keHNI
YKa>kKITe TOXKAECTBEHHO VICTYHHBIE ITPeAVKATBI:

1) (x=22) man (y=7)

2) x-y >0

3) x+y<2

4) x*+5=0

5) (2<x<5) & (2<y <))

6) (x>12)u (y=3)



6. Ecau 3HaueHusI X,y IIpuHajAe>XaT OTPe3Ky [2;5], TO B CIIMCKe BhIpa>keHI
YKa>KITe TOXKAECTBEHHO AO>KHBIe ITPeAVKATEI:

1) x=22) maun (y=7)

x>12

7. MHO>eCTBO UCTMHHOCTU npeaukara P(x)=«x+y=0» rae x,y - Ljeanle 4ymcaa
[IpMHajAe>XXaT OTpe3Ky [-2;4], paBHO...

1) {-2,-1,1,2}

2) {('2/2)/ ('1/1)}

3) {('2/2)/ ('1/1)1 (0,0)}

4) [-2;2]

5) [-1,1]



8. YKaxkuTe MHOXXeCTBO UCTMHHOCTH ITpeaukara P(x): «(x<2) v (y=3)»

a) B)

o
oooooooooooooooooooooooooooooooooooooooooooooooo

0)

ooooooooooooooooooooooooooooooooooooooooooooooo




9. YKaxkuTe MHOXKECTBO MICTMHHOCTU Hpeaukara P(x): «(x<2) — (y=3)»
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a (x20) A (<0 ;

4
-
0 X
B) (x20) - (¢<0);
vA
b
0 X

0) x20) v (<0) ;
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>
0 X
N x20 e ¢<0);
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b
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Kpurepuu orieHnBaHm I

3a Ka>KAbIll IpaBUABHBIV OTBeT HauncAseTcs 1 6aaa

Koa-Bo 0aaaoB O1ieHka

8,9 YAOBAETBOPUTEABHO
10,11 XOPOIIO

12,13 OTAMYHO
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1. ITycth manbl npeaukathl P(X): «x - yeTHOE ynciio» U Q(X): «X
KpaTHO 3», onipeAcaeHHbIe Ha MHOXKeCcTBe N. Haitu obnactu
MCTUHHOCTH MPEIUKATOB:

) Plx) AfHx): 2) Plx)vOx): 3) P(a ): 4) Plx) —=0(x)

Tk I,={246810]12..2n. 1} 7, ={(36912,_ 3n_}
1} Tpp=1,N7F, ={612, 6n,..}

2 pp =1, Uif, = {2.34.6,...2n3n,_}
- v 1 [ a \
3 -=0 =N\ =135, 2n-1..]

A T =C U7I ={135,..2n=1..}1UB69,..3n,..}
] | i o

Aas npeaukara P(x): "div(x,3)=mod(x,2)", rae x n3MeHs1eTCsI HA MHOYXKECTBE
X=1{2,3,5,10,19}, o6aacTs UCTMHHOCTU paBHaA ...

a) {2,3,5,10}

0) {10,19}

b) {2, 3, 5}

1) {2,5, 10}

a) {5}



[Ipumepsl peauKaToB, ONPEICICHHBIX HA MHOXKECTBE
HATypaJIbHBIX yrcen N?

1. ITpeauxar ToxpecTBa £: N — B:

E(a,, a,) =1 TOIIa ¥ TONBKO TOT/IA, KOTAA d,= d,.

2. [peukar nopsaka O: N — B:

Na,a,)= 1 TOrma M TONBKO TOTAQ, KOIrma a,< d,.
3. IIpenvkar nemumoctu D: N* — B:

D(a,a,)= 1 Toraau TONbKO TOTAA, KOTAA 4, ACIUTCA HA G,
4. TIpemuxar cyMMBbl S: N° — B:

S(a,, a,, a,)= 1 Toraa ¥ TOJIBKO TOrAA, Korma a,+ a,=da,.

5. Ilpeaukar npoussenenus I1: N3 — B:
I (a,, a,, a,) =1 Torma ¥ Toapko TOrAa, KOraa a-a,=a,.



Ilpumep 3. 3amucars GopMysI0i TIOTUKH NIPEIUKATOB Ipe-
JIOXKEHHE, OTPAXKaKILEe TPAH3UTHUBHOE CBOWCTBO JAEAUMOCTH
eJIBIX YUCEL

“ecsy a NeJIUTCA Ha b ¥ b NeIUTCA Ha ¢, TO a AeJIMTCA Ha ¢,

“eciid D(a, b) u D(b,c), T0 a,c)” UM
(D(a, b) & D(b, ¢)) > D(a,c).



[Ipumep 4. Jlats cinoBecHbie GOPMYIUPOBKH CIEIYIOLIMX
COCTaBHBIX BBICKA3bIBAHUH (TTPEITONKECHHHN):

1.8(a, b, c) & D(a,d) & D(b,d)— D(c, d),
rae S u D — npeauKaTel CyMMbI U IETUMOCTH COOTBETCTBEHHO
(cM. ipumep 1);

2. | D(a, b) & |S(a, b, c);

3.5, b,c) ~ S(b, a, ¢);

4.P ~ P,
rae P — OpeauKar “duciio 3xn ABISETCA YETHRIM ; P, — mpenu-
Katr “Y4MCIiO 1 SABIACTCS YETHBIM .



2. 3anmucarh npeauKaTHON GOpMYIIOHN IpeIJIOKEHHE, KOTOPOE
BBIpa)kaeT JJIg IPOU3BOJIbHEIX a,b,c € N B Mozenu
N=(N; S, 11, E),

Ha3bIBa€MOM B JIOTHKE IIPSIUKATOB apugdmemuxou HamypaibHblx
yucen, tae N — MHOXECTBO HaTypajbHBIX uucen u S, I, k -
IIpeIUKaThi CYMMBbI, TIPOU3BEACHUS, PABEHCTBA COOTBETCTBEHHO,
orpee/IeHHbIE B Ipumepe 1:

a) KOMMYTAaTUBHOCTb YMHOXEHHS

0) aCCOIIMATUBHOCTH CJIOXKCHUS,

B) aCCOIMAaTUBHOCTb YMHOXEHUA

') AUCTPUOYTUBHOCTE CJIeBa YMHOXEHHS OTHOCUTEJIBHO ClIO-
XKEHUS,

1) JUCTpUOYTUBHOCTh ClIpaBa YMHOXEHHSA OTHOCHTEJIBHO
CJIOXKEHWS;

€) TPAH3UTUBHOCTH PABEHCTBA.



KBaHTOpPHEBIE OrIepalinmn
HaJ IIpeAViKaTaM I
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KBaHnTop oO111HOCTIA

Onpenesenne. Onepanveid  CBA3BIBAHUS ~ KBAHTOPOM  OOIHOCTHU
Ha3bIBACTCS MPABUJIO, 10 KOTOPOMY KOKJOMY OJHOMECTHOMY mpeaukary P
(X), OIpelIeIECHHOMY Ha MHOXECTBE M, COIOCTABISAECTCS BbICKA3bIBAHUE,
o6o3nagaemoe (V x)(P(x))
(UMTAETCA: «JJISI BCAKOTO 3HAYEHHUs X P(X) UCTMHHOE BBICKA3bIBAHUEC)
uin « 11 Bcex x mmeet mecto P(x)»),
KOTOPO€ MCTHUHHO B TOM M TOJIBKO B TOM Ciydae, Korga npegukar P(x)
TOKJCCTBEHHO HWCTWUHEH, U JIO)KHO B MIPOTHBHOM CIIy4Yae.

CuMBoOJII V IPOUCXOOUT OT IEPBOI OyKBHI aHIII. all — «Bce». CaM cUMBOI
(V' X) Tak)ke Ha3bIBaIOT KBAHTOPOM OOIIIHOCTH IO IIEPEMEHHOM X.

Ipumep .

ITIycTth P(x) — npeaukar “x — 4eTHOE YUCJIO .

Torga WV xP(x) eCTb BEICKA3LIBAHHE

«Bcskoe x — yeTHOE Yuciio» = «Bce unciia — 4eTHhIEY.



KBaHTOp cyI11ecTBOBaHI:

Onpeneaenne. Ornepanuer CBI3bIBAHUS KBAHTOPOM CYIIIECTBOBAHUS
HA3bIBACTCS MPABUJIO, 10 KOTOPOMY KKJIOMY OJJTHOMECTHOMY Iipeaukary P
(X), ompeaeseHHOMY Ha MHOXECTBE M, CTaBUTCSI B  COOTBETCTBHUE
BBICKa3bIBaHUE, o003HagaeMoe (= x)(P(x))

(untaercsa: «CymiecTByeT 3HAYEHHE X, Takoe, 4To P(X) HCTHHHOE

BbICKa3bIBaHHUE» WM «CyIIECTBYET X, A1 KOTOPOI0 UMEET MeCTO P(x)»),
KOTOPOE JIOKHO B TOM M TOJBKO B TOM clly4ae, korma P(X) ToxaeCTBEHHO
JI0’KE€H, 1 UICTUHHO B IPOTHBHOM CJIy4Yae.

CHMBOJ — MPOUCXOIUT OT MEPBOM OYKBBI aHIVI. €XiSt — «CYIIECTBOBATHY.
CamM CHMBOJ X TakKe Ha3bIBAalOT KBAHTOPOM CYILIECTBOBAHHUS IO
IIEPEMEHHOU X.

IHpumep.

ITycTh, P(x) — npeaukar “x — 4eTHOE YUCJIO .

Tornma = xP(x) ecTh BRICKa3bIBAHHE

“Hekotopbie x —4deTHbIC yncna’ = “CyIIeCTBYIOT YETHBIE YHACHA .



«BBITys1 KoIiek U co0aK BOCIIPEIICH

K(x): x—-kxoumka
C(x): x—cobaka
B(x): OJjdg X BHIYJI paspeleH

Vx((K(x)VC(x))

2R (%) V(%))
AB (%))



[ Ipumepunr

Paccmorpum 1Ba OMTHOMECTHBIX MpEeAUKaTa Ha MHOXKECTBE N:
P(x): «1 <x» m Q(X): «x : 30».
P(x): «1 <X» - TOKJIECTBEHHO HCTUHHBIM.

(V x)(I £ X) — «1s1 BCAKOrO HATypaJIbHOI'O X YUCJIO 1 HE IMPEBOCXOAMUT X» -
HMCTUHHOE BBICKa3bIBAHUE.

(3x)(1 £ X) — «CyLEecTBYeT HaTypaJIbHOE X, OOJIbIIEE 1» - HCTUHHOE BHICKA3bIBAHHE.
Q(x): «x i 30» - orpoBEPKUM.

(V x)(x : 30) — «a71s1 1:000T0 X YHUCIIO X SBIISIETCA AenuTesneM yucia 30»

- JIOXKHOC€ BBICKA3bIBAHUC.

(4 x)(x:30)—

«CYIIECTBYET HATYPAITBHOE YHUCIO X, KOTOPOE ABISAETCA JeuTeneM uncia 30»

- HICTUHHOC BBICKA3bIBAHUC.

o @54



CBs13aHHBIE U1 CBOOOAHBIE TIepEeMEHHbIe

Onpeneaenune. IlprucoennHenre KBAaHTOpA ¢ MEPEMEHHOM K MPEAUKATHOU
(hopMyIie Ha3bIBACTCS HABEIINBAHME KBAHTOPA HA IIEPEMEHHYIO X.

HepeMeHHaﬂ IIPpU 3TOM HA3bIBACTC CBSI3aHHOM M BMECTO HEe IHOACTABJIAITDH
SHAYCHMUS YIKC HCJIb3A.

HecpsizanHas nepemMeHHas Ha3bIBa€TCsl CBOOOTHOM.

Ecnu KBaHTOp HaBEIIMBAECTCS HAa (POPMYITY C HECKOJIBKMMM NEPEMEHHBIMU, TO
OH YMEHBIIIAET YHUCJIO0 HECBSI3aHHBIX IEPEMEHHBIX B 3TOU (hopMyIIe.

IIpumep. P(X,y):«y<x» - JIBYXMECTHBIM TIPEIUKAT OIPEICICHHbIA Ha
MHOMkeCTBE N*=NxN.

[IpuMeHUM K HEMY KBAaHTOP OOITHOCTH MO MEPEMEHHOM X.
(V x)(y <X) - OTHOMECTHBII IIPEIUKAT, 3aBUCSIINNA OT IEPEMEHHOM V.

DTOT NPEINKAT MOKET IPEBPATUTHCS KaK B UCTUHHHOE BBICKa3bIBaHUE (TIPU
y= 1), Tak ¥ B JIOKHOE (MMPU MOJICTAHOBKE BMECTO Y JIIOOBIX HATypPaIbHBIX
qucen, kpome 1).

) @55



Hasermmsanue KBAHTOPOB Ha ABYXMGCTHI)IIZ IIPpEAVIKAT

[Mpu «HaBeIIMBAHUH» KBAHTOPOB Ha ABYXMECTHYIO BEICKa3bIBaTe b~
Hy10 GopMy Q(x, ¥) MOXHO ITONYYUTh OAHY H3 BOCObMHU KOMOMHALIMIA:
11) VxVvy(Q(x, y)) — «uis moboro x ¥ mobdoro y Q(x, y)»;
2) Vyvx(Q(x, y)) — «mnsa nwoboro y u moboro x Q(x, y)»;
3) 3x3y(Q(x, y)) — «cyiuecrayer X U CYLIEeCTBYeT y, TakKHe, 4To
Q(x, y)»;
4) 3y3x(Q(x, y)) — eCYILIECTBYET ¥y H CYLIECTBYET X, TaKHe, 4YTO
Q(x, y)»;
3) 3xVy(Q(x, ¥)) — «cyuiecTByer X, Takoi, yro ;s nwboro y
Q(x, y)»;
6) ¥x3y(Q(x, ¥)) — <11 BCAKOro X CYLIECTBYET y, TaKOH, 4TO
Q(x, y)»;
7) Iyvx(Q(x, y)) — <cyuecTByeT y, Takoif, yto mans nwodoro x
Q(x, y)»;

8) Vy3x(Q(x, y)) — <« BCAKOro y CyLIECTBYeT X, TaKOH, 4TO

Q(x, y)».

) @56



[ Ipumepnr

P(z,y) -« xmobuT ¥ % - IBYMECTHEIH IPETHKAT.

¥xdy - « pna moboro 4eNoBeKa CYWECTEYET ¥ — YENOBEK, KOTOPOTO OH JMIOOHT)
Yydr -

PVx

Ix¥y

¥x ¥y

Jydx



OAoHOMMEHHbIe KBAHTOPbl MOXXHO MEHATb MECTAMW, YTO HE BJINAET HA
MCTUHHOCTb BbICKA3biBaHWUA.

Hanpumep: (Jy) (Ix) (x + y = 5). 2To yTBEp>XAEHNE UMEET TOT
Xe cMbicn, yto n (dx) (Jy) (x + y = 5).

Ana pa3sHOMMEHHbIX KBAHTOPOB N3MEHEHWNE MNMOopdaKa MOXET NpUBECTHU
K "'SMEHEHUKO UCTUHHOCTU BbICKAa3blBaAHWA.

Hanpumep: (Vx) (Jy) x<y, T.e. ANS BCAKOro Yncna X CyLecTByeT
6onbllee YNCNO Yy — NCTUHHOE BbiCKa3blBaHMeE.

[MoMeHsaeM MecTtaMun KBaHTopbl: (Ix) (Vy) X<y — CywecTBYyeT
yncno y 6onbluee NOOro Yncna x — NOXXHoOe BbIiCKa3blBaHUeE.

) @58



Kak YCTaHaBJ/1INBa€TCA 3Ha4eHNE NCTUHHOCTU
BbICKa3blIBAHNA C KBaHTOpOM?

Jlist  mokasaTeibCTBA WCTHMHHOCTH yTBepxkaeHus (Vx) P(x) c
KBAaHTOPOM OOII[HOCTH, OIPEICICHHOIO Ha MHOXKECTBE M, HE0O0XOAUMO
yOeaUTHCS B TOM, YTO IPHU MOACTAHOBKE Ka)XK0T0 U3 3HaYeHU xE€M B
npeaukar P(x) nmociaennuii oOpalaercss B MCTHHHOE BbICKa3bIBaHUE.
Ecin MHO)keCTBO M KOHEYHO, TO 3TO MOXKHO CAejaTh IyTeM Iiepedopa
BCEX CJIy4yaeB;, €CIIM K€ MHOXECTBO M OE€CKOHEYHO, TO HEOOXOAUMO
IIPOBECTHU PACCYXJCHUS B 00IlIEM BHU/IE.

BrickaseiBanue (Vx) P(x) 10)KHO, €CIH MOXHO YyKa3aTh TaKoOe
3HadeHue a€M, npu kotopoM P(x) oOpaiaercs B JIO)KHOE BHICKA3bIBAaHUE

P(a). TlosTtomMy, it ONpPOBEP)KEHUS BBICKA3bIBAHUS C KBAaHTOPOM
OOIITHOCTH JOCTAaTOYHO MPHUBECTU HMPUMED.

) 59



Kak YCTaHaBJ/1INBa€TCA 3Ha4eHNE NCTUHHOCTU
BbICKa3blIBAHNA C KBaHTOpOM?

Bricka3piBanne —x P(x) MCTUHHO, €CIM MOXHO yKa3aTh TaKoe
3HaYeHWe a€M 1pu  KotopoM P(x) oOpamiaerca B HCTHHHOE
BbICKa3bpiBaHue P(a) IloaTomy, 4TOOBI YyOEOUTHCS B MCTUHHOCTHU
BBICKA3bIBAHUSI C KBAHTOPOM CYIIIECTBOBAHUS, JOCTATOYHO MPUBECTHU
pumMep.

JIns mokaszarenbCTBa JIOKHOCTH yTBepxkaeHus (d x) P(x) ¢
KBAaHTOPOM CYIIIECTBOBAHMS, ONPEACICHHOIO Ha MHOXECTBE M,
HEOOXOAUMO YOEIUThCS B TOM, YTO IPH IMOJACTAHOBKE KAXKIOTO M3
3HaYeHU Xx€M B npeaukar P(X) mocnegHuil oOpamiaeTcss B J0XKHOE
BbICKa3bIiBaHue. Eciim MHOXXeCTBO M KOHEYHO, TO 3TO MOXKHO CJEIaTh
yTEeM Mepedopa BCEX CIYyYaeB; €CIIH K€ MHOKECTBO M OECKOHEYHO, TO
HEOOXOIMMO MPOBECTU PACCYXKJICHUS B OOIIEM BHJE.
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Y1paskHeHI

[TpoyuTaMTe ClIEAYIOLIME BHICKAa3bIBAHUSA U OTIPEHEIIUTE, KAaKHUE

M3 HUX UCTMHHBIE, a KaKUE JIOXKHBIE, CYUTast, YTO BCE MEPEMEHHBIE
Npo6GeraoT MHOXECTBO HEHCTBUTENBHBIX YUCE:

a) (Vx) 3y) x+y=17),

6) 3y) (Vx) (x +y =7),

B) (3x) (Vy) (x+y=17);

r) (Vx) (Vy) (x+y=17);

m) [(Vx) (Vy) (x +y=3)] =» (3 =4),

e) (V) [(X>>x) o (x>1) v (x<0)];

X) (Va) {[(3x) (ax = 6)] & (a = 0)};

3) (Vb) (3a) (Vx) {x* + ax + b > 0};

H) (Vx) [(x > 1) v (x < 2)) & (x = X)];

K) (3b) (Va) (3x) (x* + ax + b = 0);

n) (3a) (Vb)) (3x) 2% + ax + b = 0).

o 041



Y1paskHeHI

BBISICHUTB, KAaKHUE U3 CIEAYIOUIUX TPEITIONKEHUN ABIISIOTCS
BBICKA3bIBAHUIMH, 4 KAKUE IIPEAUKATAMU:

a) HalJIeTCs TaKoe X, 4To x+ y = 2;
b) 1715 JIHOOBIX X U ) UMEET MECTO PABEHCTBO X + ) =y + Xx.

o 062



3anucars ¢ MOMOWUBID GOpMYN JIOTMKU IIPEAUKATOB
ciemylouiee yreepxxaeHue: «Ins neyeHus ao60ro H3BeCTHOTO KOMITBIO-
TEPHOI'0 BUpYCa UMEIOTCA NporpaMmMel. CyllecTByIOT HOBBIE (HEU3BeCT- |
HEIC) KOMIIBIOTEPHBIC BUPYCHI, VIS JIEYEHUSA KOTOPBIX IIPOrpaMMBI €1iIe
He pa3paboTaHBI».

Ecnun 0003Ha4YNTL A(X) - «N3BECTEeH
KOMMbIOTEPHLIN BUPYC X», B(X) — «ansa nedexHus
BUpYyCca X CYyLLeCTBYEeT nporpamMmmar», TO C MOMOLLbBIO
NOrn4yecKux CBA30K N KBAHTOPOB NONy4Yum dbopmMynbl:

_B-(x) - NPOTUB BUpPYca X HET NPOrpamMmbl;
Vx(A(x)) - ntobon BUpYC N3BECTEH;
Hx(j(x))- CYLLECTBYIOT HOBble (HEN3BECTHbLIE) BUPYCHI;
Vx(A(x) > B(x)) - ecnu BUPYC AaBHO W3BECTEH, TO
MMEEeTCs nporpamma ans ero nevyeHus;
Elx(j(x) A E(x)) - CYLLECTBYKT (MOSBMIUCL) HOBbIE
BUPYCbI, ANA NIEYEHNS KOTOPbIX NPOrpaMmbl el He

pa3paboTaHbl.
[ 043



* Ha s13bIKe JIOTUKM IIPEIUKATOB 3alucaTh ONPEaCICHHUE
yObIBarome (hyHKIIUU

®yuknusa {(X) Ha3zpiBaeTCs yObIBarOIIEH HAa MHOKECTBE M, eciiu
1S TFOOBIX uMcen X1 1 X2, mMpuHaAneKalx MHOKECTBY M, U3
HepaBeHCTBA X1 < x2 cinexyet HepaBeHCTBO f(x1) > f(x2)).

(V20 €M, z,<29) : f(z1)> f(zy)

(Vo g€ M, £,<2,) : f(z1)<f(x).
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ZloMarlirHee 3aaaHue

1. 3anNMCcaTtb CAOBAMM OOPMYAY
JzVy(Alz)&B(y) = Clz,y)
rae, A(x) = “x —cryaeHt”’; B(y) = "y — akzameH",

C(X, Y) = "X CAOA 3K3AMEH V",

2. 3anmMcaTtb NPEAMKATHOM OOPMYAOM BbICKA3bIBAHUE:
«Bce KOLLKM 3HAOT PYCCKMM A3bIK))
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Y1paskHeHI
Hantn doopmyny COOTBETCTBYIOLLYIO npeanoxeHuto. “Tlo
MEHbLLEN Mepe 0anH 0ObEKT obnagaeT cBoMcTBOM P,
OTBETHI:

a)VXVy(P(X)AP(y)=x=y)  0)3x(P(x))
6)AIy(P)AP(Y)Ax#y) ) FxP(x)) A(VXVy(P(x) A P(y) = x = y))

Hantn doopmyny cooTBETCTBYHOLLYIO NpeanoxeHuto. “CyulectBytoT
HecoBnagawwme odobekTbl, 0bnagawwme csomncTsom P’.
OTBeThI:

A)VXVY(P(x)AP(y) = x=y)  6)Ix(P(x))
8)AxAV(P(x)AP(Y)AX # V) 2)(TxP(x)) A(VXVY(P(x)AP(y) = x=y))

) 066



CaeaoBaHme U paBHOCUABHOCTD

ITpeAVKaTOB

Onpeaeaenune. IIpeaukar Q cinenyer u3 npeaukara P, 3a1aHHOr0 HaJ[ TEMHU
K€ MHOkecTBamu, 4To U npeaukar Q (P = Q), ecim oH oOparaercsa B
MCTUHHOE BBICKA3bIBAHME HA BCEX TEX HA0Opax 3HAYCHUH MEPEMEHHBIX U3
COOTBETCTBYIOIMX MHOYKECTB, Ha KOTOPBIX B HMCTHHHOE BBICKa3bIBAaHUE

oOparaercsa npeaukar P, T.e. eciau =

Ipumep. P(x): x-3=0; Q(x): (X-2)1(9<-3)=O.
I,={3},1,={2.3}. = [,C I,m P> Q



CaeaoBaHme U paBHOCUABHOCTD

ITpeAVKaTOB

Onpenenenue. [Ipenukarel P u Q Hax OMHUMHU ¥ TEMH K€ MHOKECTBAMH

Ha3bIBAIOT PaBHOCUJIBHBIMM MJIH SKBUBAJIEHTHBIMU (P&Q)), ecinu npu
1000M HaOOpe MEPEMEHHBIX M3 COOTBETCTBYIOIIUX MHOMKECTB IMPEIUKATHI
IIPUHUMAIOT OIMHAKOBOEC 3HAYCHUE UCTUHHOCTH, T.C. €CIIH Ip = I

x2-5x+6
o 0 1 x? - 5x+ 6 =0 He ABIAIOTCS PaBHOCHJIBHBIMM.
3x +8
1" 0 ¥ 3x + 8 = 0 gBIAIOTCA paBHOCHJIBHBIMH.
X° +



Ormnpeaeanre, ABAAIOTCA AU PaBHOCUABHBIMY IIPEAVIKATEI, 3a4aHHbIe HA MHOXKECTBE
ACTICTBUTEABLHBIX uricea R

Vx+3=x-1ux+3=(x-1)>

4 -8x
7ty 20 n@d-8x)2+x) 20

4 -8x
Ty >0 n(@4-8x)2+x)>0

X*=-x20ul-x20




DopMyJIbl JOTMKH NpPeauKaToB. PaBHOCHIBHOCTH (hopMy.t

Onpeodenenue. @opmyna a02uku npPeOUKamog ONPEHACTACTCS

MHAYKTUBHO CJIEIYIOIMM 00pa3oM:

1. JIrobast hopmysia JIOTMKM BBICKA3bIBAHMK €CTh (pOpMYJia JOTHMKHU
PEIUKATOB.

2. IIpeaMeTHBIE IEPEMEHHBIE X, ), Z, ... €CTh (DOPMYIIHL.

3. Ilpenuxkarer P(x), O(x, y), ... , @ TAK)KE BBIPAXKCHUS C KBAHTOPAMHU
VxP(x), JxR(x), Vx3IyO(x,y),... eCTb GOPMYIIELL.

4. Ecmn A n B — popmynsl, To ~4, AVB, A&B, A —B, A~B ecTb
(opMynbl, B KOTOPHIX CBOOOAHBIC IlepeMeHHble (hopmyn A u B

OCTAaKOTCSI CBOOOAHBIMH, a CBA3aHHBIC IIepeMeHHbIe popMyn A u B
OCTarOTCSI CBSI3AHHBIMU.

5. Huurto, kpoMe yKka3aHHOTO B MyHKTax 1 — 4, HE ecTh (hopmyiia.



SBisrorcs 1u GopMyIaMU CIELYIOIINE BbIPAXKEHHUS
a)A & B — C, rne A, B, C — BbICKa3bIBaHUSA.

0) Vx3IyO0(x, y,z) & Vx3IyP(x,y, u).

B) VX dyP(x,y,2) = Q(X.y,2)



Ipumep.

1. Caemyromiue BRIPKCHUS SBISIIOTCS (OpPMYIaMHU JOTHUKH IIPEIUKATOB:

a) A & B— C,tne A, B, C — BbICKa3bIBaHUS.

0) Vx3IyO(x,y,z) & VxIyP(x, y, u).

[Ipoananu3upyeM MOCIIeI0BaTEIFHO 3TO BRIPAKCHUE.

IIpenukar QO(x, y, z) — popmyna;

Breipaxkenue VxdyQO(x, y, z) — dopmyna; mepeMeHHbIE X, y — CBSI3aHHBIC,
IepeMeHHas z — CBOOOHasl.

[Ipenukar P(x, y, u) — popmyia.

Breipakenune Vx3yP(x, y, u) — Qopmyna; mepeMeHHBIE X, ¥ — CBS3aHHEBIC,
nepeMeHHasi 1 — CBOOOIHasI.

Beipakenne Vx 3yO(x, v, z) & VxdyP(x, y, u) — popMyia; IEpeMEHHBIE X, ) —
CBSI3aHHBIC, IEPEMEHHBIC Z, 1 — CBOOOHEIE.

2. Beipaxxenne Vx JyP(x,y,z) = O(x,y,z) GopMyioi He SBISICTCS.
JleficTBUTEeNIbHO, BbIpaXkeHne Vx JyP(x,y,z) ecTh QopMmyda, B KOTOPOM
IIEpPEMEHHBIC X U )y CBA3aHHBIC, a IEpEeMEHHas z cBoOoAHasA. Beipaxkenue Q(x,y,z)
TaK>ke opmyJsia, HO B HEW BCE EPEMEHHBIE X, ), Z CBOOOJIHBIE.



PaBHOCHABHBIE DOPMYADBL

Onpeoenenue. ®opmynsl I u G, ONPEACICHHBIE HA HEKOTOPOM
MHOXECTBE M, Ha3bIBAIOTCSI  PABHOCUNLHBIMU  HA  IMOM
MHOYICecmee, €ClIM IIpU 00X MOACTAHOBKAaX KOHCTAHT BMECTO
IIEPEMEHHBIX OHU MPUHHAMAIOT OJWHAKOBBIC 3HAYCHUS.

Onpeoenenue. ®opMyibl, paBHOCUIbHBIC HA JIIOOBIX MHOXXECTBAX,
OyJieM Ha3bIBaTh IIPOCTO PABHOCUTIbHBIMU.



SIBIAIOTCS 1M PABHOCUIIBHBIMU ITPEAUKATHI:
a) P(x): (3x+8)/(x*+1)=0 u Q(z): -62-16=0

0) P(x):(x+2)(x-3)=0 u Q(x): (x-3)=0

Ha MHokecTBe IeICTBUTEILHBIX YUCET?



CaeacTBys U paBHOCUABLHOCTY AOTVIKU
IIpeANKaTOB

IIepexon ot omHuX (OpMYNI K PABHOCUIBHBIM HM JIPYTrAM
(hopMysiaM JIOTUKH MPEAUKATOB  MOXET OBITh MHPOU3BEICH I10
CJICAYIOIIMM IIPABUJIAM:

1. Bce paBHOCWIBLHOCTH, MHMMEKIIHE MeCTO [Js JIOTHKH
BbICKA3bIBAHUM, IEPEHOCATCH HA JIOTUKY NPEINKATOB.

2. IlepeHoc kKBaHTOpA Yepe3 OTPUIIAHME.
IIyctb A — dopMmyna, comaepxaias CBOOOTHYIO IIEPEMEHHYIO X.
Torma

(VxA(x)) = Ix(A(x)).

(3 xA(x)) =V x(A(x)).



3. BbiHOC KBaHTOpPA 32 CKOOKM.

IIycte opmyna A(x) COOEepKUT NEPEMEHHYIO X, a (hopMmysia B HE
COJICP>KUT MEPEMEHHOM X, U BCE MEPEMEHHbBIC, CBSI3aHHBIE B OHOM
dbopMmyie, cBa3aHbl B Apyroi. Toraa

V xA(x)VB=Y x(A(x)VB).
V xA(x)&B=V x(A(x)&B).
JxA(x)VB= dx(A(x)VB).
JxA(x)&B= dx(A(x)&B).

4. JIucTpMOYTMBHOCTh KBAaHTOPa OOMIHOCTH OTHOCHTEIBHO
KOHBIOHKIIMM M KBAaHTOPAa CYIIEeCTBOBAHUSI OTHOCHUTEIBHO
TA3bIOHKINH.

IIycte popmyna B, Tak ke, kKak 1 (popmyia A, 3aBUCUT OT X. Toraa

VxA(x) & YV xB(x) =V x(A(x) & B(x)).
JxA(x) V dxB(x) = dx(A(x) V B(x)).



S. IlepecTaHOBKAa OAHOMMEHHBLIX KBAHTOPOB.

VxVyA(x,y) EVyVxA(x,p).

dx dyA(x,y) =dy dxA(x,p).
Paznoumennvie Keanmopvl nepecmasisimv, 6000uie 2060pA,
Henwv3a!



CaeacTtBusd 1 paBHOCUABHOCTU

AOIMKI IIPpeANKATOB

PaBHOCHIBHOCTH uid 3

[Tpapxna

PagHockneHOCTH ana ¥

Ix3y @(x, ) « IyIxQ(x, »)

Sx¥y Qx, y) = Yyax Q(x, »)

[Ipapuna nepecTaHOBKH KBAHTOPOB

vxvy G(x, y) & YyvxQ(x, )

IxF(x) = ¥x F(x)

3x F(x) & ¥x F(x)

[TepeHoc OTPHLAHHA C KBAaHTOpA
Ha MPeIuKaT

VxF(x) & IxF(x)

¥x F(x) < 3x F(x)

W(F(x) v P(x)) < IxFx) v IxD(x)

3X(F(x) A P(x)) = IxF(x) » IxP(x)

e (M A F(x)) = M A 3xF(x)

Ix(Mv F(x)) = M v 3xF(x)

Ilpagwia oMCTpHOYTHRIIOCTH
KBaHTOPOR

VX (F(x) A P(x)) & VX F(x) A YxD(x)

Yx(F(x) v P(x)) = Yx F(x) v VxD(x)

Yx(M A F(x)) = M A VX F(x)

vx(M v F(x)) = M v vx F(x)

e/8




IIpuBeeHHbIC U HOPMAJIbHbIE (POPMYJIbI

Onpeoenenue. OopMyiibl, B KOTOPBIX W3 JIOTUYECKUX CHUMBOJIOB
UMECIOTCS TOJBKO CHUMBOIBI &, V HW —, IpUYEM CHUMBOJI
BCTPEYACTCS JIMIIb MEpE] CHMBOJAMHU IIPEAUKATOB, HAa3bIBAIOTCS

npugeoeHHbviMu PopMyIaMu.

Ipumep.

1. A(x)&B(x,y).

2. VxA(x)V dx—B(x,y).

3. —(A(x)&B(x, y)).

4. VxA(x) = dx—B(x,y).

5. «(VxA(x) = Jx—B(x,)).

Teopema. J1nsa kaxaoi (hopMyIibl CYyILLIECTBYET pAaBHOCWIbHAS €I
npuBeaeHHas ¢gopmyJia, IpuyeM MHOXKECTBA CBOOOIHBIX U

CBA3dHHBIX IICPCMCHHBIX 9THX (bOpMy.H COBIIAAAIOT.



BeipakeHue Cy>XKaeHNsI B BIAe
(pOopMy bl A0TVIKU IIPEAVKATOB

CyIecTBYIOT JIBE 3a/1a4H, ONPECIISIONINE CBI3b MEXKY CYKIACHUSIMU U
(bopMyIaMu JIOTUKU IPEIUKATOB:

1) BeIpaXkeHue CyKJeHUs B BUAEC (POPMYJIbI JOTUKH MPEINKATOB;

2) maTepapeTanus GopMYIIbI JIOTUKHA OPSAUKATOB.

Cysicoenue — 310 MbICIIb, B KOTOPOW YTBEPKIACTCA HAIIMYNE WIIH
OTCYTCTBUE CBOMCTB IPEIMETOB, OTHOLIECHUIN MEXKAY MPEIMETAMMU.

IIpocmuim cystcoenuem Ha30BEM CYXKJICHUE, B KOTOPOM HEJIb3S BBIJACIUTD
4acCTh, B CBOIO OUEPE/Ib SBISIONIYIOCS CYKJICHHUEM.

Cpeay npoCThIX CYKACHUN BBIJICISIOT AmMpudymugHvle CyHcOeHus u
CYIHCOCHUA 00 OMHOWEHUSX.



ATpUOYTHBHBIE CYKICHHUS

Bce anI/I6YTI/IBHBI€ CY>KACHUA MOKHO PAa3AC/IMTh HAa CIACAYIOIINUC THUIIBI:

Turbsr arpuOyTUBHBIX Cy>XXAeHun | Ha si3bIke 20rMKu IpeAKaToOB

"a ectb P" P(a)

"Bce S ecth P" Vx(S(x) = P(x))
"Hu onun S He ecth P" Vx(S(x) = —P(x))
"Hekoropsie S ects P" Fx(S(x) & P(x))
"Hekoropsie S HE ecTh P" Fx(S(x) & —P(x))

Ecin KBaHTOpHasl IEepeMEHHas CBsA3aHa KBaHTOpOM oOmHoctd (V), TO B Qopmyie
UCIIOJB3YeTCAd 3HAK MMILIMKAIMU (= ), a €CJIU KBaHTOpHAas MEpEeMEHHasl CBs3aHa
KBaHTOPOM cyIiecTBOBaHMS ( 3 ), TO B (popMyJsie UCIONIB3yeTCs 3HaK KOHbIOHKIHNHA (&).



IHpumepuor
IlepeBecTr HaA A3BIK JIOTUKU NPEAUKATOB CICAYIOMIUE CYXKIACHUSA:

a) Becra — codaka.

3amenuM uMs "'Becta" cumBoisiom "B" 1 BBeaeM npeaukar P(x)
cobaka'.

Hamie cyxaeHne MOXXHO BEIpa3uTh (popmynoii: P(B).

—_n

x_



IHpumepuor
IlepeBecTr HaA A3BIK JIOTUKU NPEAUKATOB CICAYIOMIUE CYXKIACHUSA:

0) Besikasi Jornyeckass (QYHKIHS MOKeT ObITh 3aJaHa
TA0JIMIICH.

BBenem npeaukarsl:

S(x) = "x — noruueckas GyHKI";

P(x) = "x moxxeT OBITh 3aaHa Ta0bnuIei'.
Hckomas dpopmyna: Vx(S(x) = P(x)).



IHpumepuor
IlepeBecTr HaA A3BIK JIOTUKU NPEAUKATOB CICAYIOMIUE CYXKIACHUSA:

B) Hu o1uH HApoJ He X04YeT BOMHBI.

Beenem npeaukarsbl:

S(x) ="x — Hapon";

P(x) ="x xouet BOWHBI".

CyskIeHHE MOXKHO BRIpa3uTh hopmymnoit: V x(S(x) = —P(x)).



IHpumepuor
IlepeBecTr HaA A3BIK JIOTUKU NPEAUKATOB CICAYIOMIUE CYXKIACHUSA:

r) HekoTopble ;KypHAJIHMCTHI OBLJIA B KOCMOCE.

BBenem npeaukarsl:

S(x) = "x — )xypHamucrt";

P(x) ="x 0b11 B KOCMOCE".

Hamie cy:xaerne MokHO BeIpa3uTh popmymnoit: Jx(S(x) & P(x)).



IHpumepuor
IlepeBecTr HaA A3BIK JIOTUKU NPEAUKATOB CICAYIOMIUE CYXKIACHUSA:

1) HekoTopbie cOBpeMeHHUKH INHO3ABPOB HEe BHIMEPJIN.

BBenem npeaukarhl:
S(x) = "x — COBpEMEHHUK NUHO3aBpPOB";
—n

P(x) ="x BeimMep".
Hame cyxnenne MoXHO BeIpa3uTh Gpopmymoit: 3 x(S(x) & —P(x)).



SA3BIK JOTWMKM MOPEAUKATOB YNOOEH ISl 3alUCH MaTeMAaTUYECKUX
OPEIJIOKCHUM:  ONpeNeleHU, TEOopeM, HEOOXOAWMBIX U
JIOCTAaTOYHbBIX YCIOBUU.

IHpumep. Teopema Depma

«Jlnst mo0o0ro meaoro n > 2 HE CYIIECTBYET HATypPaIbHBIX YHUCEIN
X, V, Z, YIOBJIETBOPAIONIUX PABEHCTBY: X"+ = z"».

BBenem npeaukarhl:

N(x) = "x — HaTypaJlbHOE YUCIIO";

M(x)="x>2";

P(x,y,zn)="x"+y"=z",
Jlna mro0BIX yucen x, y, z, n ycloBue (MOChUIKa) TeopeMbl dDepma
eCTh KOHBIOHKIUSA N(X)&N(Y)&N(z)&N(n)&M(n), a 3aKkiIr04CHUE
ectb —P(x,y, z, n).

[ToaToMy Teopema Depma HOpMYyIHUPYETCS CACTYIOIMMM 00pa3oM:

VxVyVzV n(Nx)&NG)&N(Z)&N(n)&M(n) = —P(x,y, z, n)).



Eciu teopema umeer Bua Vx(P(x) = O(x)), To npemukar O(x)
ABIACTCS cieocmeuem npeaukara P(x). Ilpu stom npeaukar Q(x)
HAa3bIBACTCSI HEOOX00uMbIM YCIOBUEM Npeaukara P(x), a mpeaukar
P(x) — 0ocmamounvim ycinoBueMm npeaukara J(x).

Ipumep.
3anuiieM B BHUJIE (POPMYNIbl JIOTUKH MPEAUKATOB YTBEPIKJICHHUE:
"Ecnu uncio geaurcsd Ha 6, To OHO aeautcs Ha 3".
Bsenem nipeaukarsl P(x) = "x genurcs Ha 6"
O(x) = "x nemutcsa Ha 3". Hamre yTBepxkiaeHue (GpopMynupyercs
CIEIYIOIIMM 00pa3oM:

Vx(P(x) = Ox)).
[Ipenukar P(x) (AeIMMOCTb Ha 6) SBJISETCS TOCTAaTOYHBIM YCIOBUEM
npeaukara Q(x) (1eamMocTs Ha 3).
IIpequkar Q(x) (meaumocTh Ha 3) SBISIETCS HEOOXOAHMMBIM
yclioBUeM npeaukara P(x) (1enumMocTh Ha 6).



I. 3anuimuTe Ha A3BIKE JOTUKHU MPEIANKATOB CICAYIOIINE YTBEPKIACHUS:

O RN

CylLecTByeT TaKOe OTPHULIATEIBHOE YHUCIO X, YTO X° +X - 6 =0 .
Yucio 9 neaurcd Ha 3.
Ecnu uncio x aeaurcsd Ha 3, TO X AeJIUTCI M HA 9 .
Bce uncna, gensamuecs Ha 9, nenarcs Ha 3 .
CyIeCcTBYIOT YMClIa, JCNAIMECT Ha 9, HO HEEsIuecs Ha 3 .
11. }l‘[}l KA’KI0ro BbICKA3bIBAHHA, 3alTHCAHHOIO HA A3BIKC KBAHTOPOB, Haﬁ:ll{'l‘e
COOTBETCTBYIOIIYK) CIOBECHYKO (OpMYIHPOBKY (rae (J(x) o3Hayaer "y - paumo-

HaJIbHOE YHCI0", R(x) - "x - AcHCTBHTENBHOE YHCI0"). OTMETBTE Ucmunbie VIBEp-
AKICHHUA.

HekoTopble AeUCTBUTENbHbIE YUCNA
(39 (R(x) A=0Q(x)) — pauMOHaNbHbIE.

(3x) (R(x) A O(x)) Hu ogHO pencrBuTeNnbLHOE YUCHIO He
ABNAETCA paLMOHANbLHLIM.

(Vx) (O(x) = R(x)) HekoTopble AeCTBUTENDbHbIE YUCNA
He ABNATCA paLUOHaNbHbIMM.

(Vx) (R(x) = —=0(x)) Bce payuoHanksHble Yucna — OencT-
BUTESNbHbIE.




SanUIUHTE HA A3bIKe JO2UKU NPeOUKamos CICAYOIMHE VTBEP/KICHHS:
a) OmpeIciCHHE mapaiieiorpaMmva: Jfobble gBe NPOTUBOMNONOXHbIE
(HenepecekawwWmecs) CTOPOHLI NapannenbHbl;
(V) (VW) (xnv=D0 = x]|lv)
(rae x, v - CTOPOHBI YCTHIPEXVIOIbHHKA)

0) mnpu3HAK napajienorpaMMa; CyWecTBYHT ABe paBHbie M napan-
nenbHble CTOPOHbI;

B) ONPCAC/ICHHC TpancuxH: UMEKTCA ABe napannenbHbleé CTOPOHbLI U
ABe He napasuiesfibHble CTOPOHbI;

I) aKCHOMY rCOMCTPHH: Yepe3 Nnbbie ABe TOYKU NPOXOAUT NPAMAR;

ax)  ¢é ycuncHue: yepes nobble aBe pasnUyHblie TOYKU NPOXoawuT
eAUHCTBEHHAA NpAMasn;

€) AKCHOMY O MAPA/ICABHBIX: Yepe3 NOYH TOYKY, He nexawyr Ha
npAMON, NPOXoauUT He bonee OO4HOM NPAMOKM, HE nepeceKkawwen faH-
HOM;

k) OMNPCAC/ICHHC NApaJUICIBHBIX NPAMBIX: HE UMEHOT 00l eN TOYKK;



