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1 CseaeHudg n3 MaTeMMAaTHUYECKOI JIOTUKU

1.1 Jloruka BbICKA3bIBAHUII

By,ZLeM C4HUTaTb, 4YTO BbICKa3blBaHME - HEKOTOPOE IIPEIJIOKEHUE, OTHOCUTEJILHO
KOTOPOIro MO>KHO CKa3aTb MCTUHHO OHO MJIM JIO2KHO.

1.1.1 IIpumepsl BbICKa3bIBaHUIt
IIpumep:

1) Hostb menbiiie omuoro. JIroboit ky6 nmeet 6 rpateii. Cynmma yriioB TpeyroJbHIKa
oosibiie 180 rpajycoB. 3emia 110CcKas. BoickasbiBanus npudeMm 1,2 - HCTUHHBIE,
OCTaJIbHBIE JIOZKHBIE.

2) "Iesioe 9ncsio HA3BIBACTCS YETHBIM, €CJTH OHO JICJIUTCA Ha 27 - He BBICKA3bIBAHNE,
Ho "Ecin unciio penmuTces Ha 2, TO OHO YeTHOE - BbICKA3bIBAHUE.

e3) )7

3) "B rom rojy 6bu1 xoporuit ypoxkaii”, "Llesoe qucsio n e/ ures Ha 1eJi0e Iucio
k 6e3 ocraTka” - He SIBJISIIOTCS BbICKA3LIBAHUSMU, TaK KAaK €CTh HEOIPe/e/IeHHbIe
napamMeTrpnl 'Tom”, ", 7K.

BrickaszbiBanust 0003HAYAIOTCA JTATUHCKIMU ITPOIMCHBIMEI OYKBaMU, & HICTUHHOCTD
I JIOXKHOCTH cooTBercTBeHHO a=I1; b=JI.

Hapsty ¢ mocToOSHHBIMU BBICKA3BIBAHUAMI KazKJ/I0€ U3 KOTOPLIX NMEET M3BETHOE
3HadecHue, OyJIeM paccMaTPUPBATh TaK»Ke IIepeMEHHbIE BbICKA3bIBAHMSI, 3HAUCHIEM
KOTOPBIX, ABJIOATCSA KOHKPETHBIE IIOCTOSIHHbIE BHICKA3bIBAHUS.

1.2 Jlormydeckue ornepanun
1.2.1 OTpunanue

Omnpenesienne: Orpuranne(J/lorndeckoe "He”, HHBEPCHsi) BHICKA3BIBAHIE & HA3bI-
BaeTCs BBICKA3bIBAHUM @ TOIJIa U TOJBKO TOIJIa, KOTJA a - JIOXKHO.

1.2.2 JIn3bIOHKINUS

Onpegenenne: nzbionknneii (Jormaeckoe "mim”) BbICKa3biBanue a n b Ha3biBa-
eTcsI BBICKa3bIBaHIe & \V b HCTHIHHOE TOI/Ia U TOJIBKO TOT/a, KOTJla XOTs OBl OJTHO
I3 BbICKa3bIBaHUil a 1 b - ncTuHHO. VHOT /18 HA3BIBAIOT JIOTMYECKIM CJIOZKEHIEM.

1.2.3 KouboHKIus

Onpenenenune: Konbonkineii (jiormaeckoe "n”; IOTHIECKOe YMHOYKEHNE ) BbICKA-
3bIBaHUeE & 1 b Ha3bIBaeTCsI BbICKa3biBaHue a A b, ICTUHHOe TOTr1a 1 TOJIbLKO TOT/Ia,
KOI'JIa, 008 BBICKA3bIBAHUSI & U b - NCTUHHBI.
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1.2.4 NMmvmankanust

Onpenenenne: Nmmkanueii (jorundeckoe "Eer.., T0..”) ¢ MOCBLIKOI a 1 3a-
KJIIOYEHUEM b HA3LIBAETCSI BLICKA3bIBAHUE a — b, JIOXKHOE TOr/A 1 TOJILKO TOIJA,
KOIJIa a - UCTUHHOE, b - JI0XKHOoe.

1.2.5 SkBuBaJIeHIINUSI

Omnpepesienne: DkpuBajInHImel (JOrmaeckoe 'Torjga u TOJbBKO Torja, Korja’)
BBICKA3BIBAHIEM a I b Ha3bIBAETCSI BHICKA3BIBAHNE a <>b, MICTUHHOE TOI/IA U TOJIHKO
TOIJIA, KOI'/[& BBICKA3LIBAHUE & U b UMEIOT OJHO 3HaUYeHIe.

BrickasbiBaHne Ha3bIBACTCSA d€JIEMEHTaPHBIM, €CJIM OHO HE COJCPKUT JIOTUUECKIX
orepalnii, B IpOTUBHOM CJIy4ae COCTABHBIM.

1.2.6 IlpumMepbl HCTUHHBIX U JIOXKHbIII BbICKA3bIBAHUIA
IIpumepsr:

1) Orpurianue K JI02KHOMY BBICKA3BIBAHIIO "D - TETHOE THCII0" SBJACTCA NCTHHHOE
BBICKa3blBaHUe ~ 5 - HEUeTHOE YHUC/I0 .

2) Ecim 23 = 8, To KBaJpar J11060ro YKuc/ia ecTh YUCJI0 HeOTPULATeNBHOE - HCTUH-
HOe BbICKa3bIBaHNE.

3) Ecmm 2 * 2 = 5, 1o 32 = 9 - ucTuHHOE BLICKA3LIBAHIE.

1.2.7 Omnpenesnenune popMyJabl BHICKaA3bIBaAaHUI

Oupenesienue: QopmyIioiil JOrMKY BLICKA3LIBAHMIT HA3BIBACTCS JII0O0E IIePeMeH-
HOE WJIM TIOCTOSTHHOE BBICKA3bIBAHNUE, a TakKke, ecjau a u b - dyomyssl, o (A),

(B), (A)A(B), (A)V(B)... - ToxKe BbICKa3bIBAHNSA

1.3 IIpuopurer BBINIOJHEHUS JOTUYUECKNX OHEepaIluii
1) Boraucsenns B ckobrax(”(...)")
2) Orpunanne ("ue”)
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Konbronkuust ("n”)

)

)

)

4) Husbionkrus ("mim”)

5) Ummukarus (7—")
)

6) DxBuBasenus (7<)



1.3.1 OmnpeneneHue TOXKJIECTBEHHO MCTUHHOM /JIOXKHOU (DOPMYJIbI

Onpenesienue: Popmyiia JIOTUKN BbICKA3BIBAHUIT HA3BIBAETCS TOXK/ICCTBEHHO NC-
TUHHON (MM 3aKOHOM JIOTHMKH), €CJH Ha JII000M HabOpe 3HAYCHMIT, BXOJSIINX B
Hee [IepeMEeHHBIX, OHa IIPUHUMAaET UCTUHHOE 3HAYCHHe, U TOXKICCTBEHHO JIOZKHOE,
B IIDOTUBHOM CJIy4ae.

1.3.2 OmnpeneneHue paBHOCUJIbHOM /9KBUBAJIEHTPOI (hopMyIIbI

Omnpenenenue: /Ipe GhopMy/bl OT OJHUX U TEXKe IIEPEMEHHBIX HA3bIBAIOT PaB-
HOCHJTbHBIMHU /9KBUBAJICHTHBIMU, €CJIN OHU IPUHIMAIOT OJINHAKOBOE 3HAUEHNE Ha
JIIOOBIX HabOpax 3HaUYEHU epeMeHHbIX.

1.4 Jloruka mpeanKaToB

B jormke BbICKa3bIBaHWT BHYTPEHHSAS CTPYKTYPa BBICKA3BIBAHUIT HE UCCTIETYeTCs.
EiucHCTBEHHBIM CBOMCTBOM 3JIEMEHTAPHOTO BHICKA3BIBAHUS SIBJISETCH X UCTHH-
HOE 3Ha4YeHUe, HUKAKOI'O JIPYrOr0 KOHKPETHOT'O COJIEPKaHUs OHU HE UMEIT =
BCEe MCTUHHbBIE U JIO?KHbIE BbICKa3bIBAHUS MOXKHO CUUTATh dKBUBAJIEHTHBIMU JIPYT

APYLY.

1.4.1 OmnpeaeieHnue JIOTUYECKOTO CyXKJIEHUS

Omnpenenenue: HeobxoqmMocTh n3ydeHusl BHYTPEHHEH CTPYKTYPhI SJeMeHTap-
HBIX BBICKA3bIBAHUIT TPUBE/Ia K BOSHUKHOBEHHIO TIOHATHS JIOTUYECKOTO Cy XK ICHUS,
OIIPEJIC/ISIOT €ro, Kak popMa MbBICJIM, B KOTOPOIl yTBEPXKIAETCA WJIH OTPUIACTCA
YTO-JIN00 OTHOCUTE/JILHO IPEJIMETOB U SIBJCHUI, WX CBOMCTB, CBsA3€il U OTHOIIE-
HUIl 1 KOoTopoe 00J1aJlaeT CBOMCTBOM BbIpaykKaThb JIMOO UCTUHHY JIKMOO JIOXKb. V
JIOTHYECKEeCKIX BbICKA3bIBaHUil, cyxKjeHune umeer Bui: S He(ects) P (wmm 7S
ue(sBistercs) P).

S - cyObeKT Cy»KJeHUsl, oTpazkaeT IpejamMer Mbican, P - Ilpenukar obcykenns,
TO O YeM BbICKA3bIBAHUE/yTBEPIKICHIE /OTPHUIIAHIE KACATETHLHO CYObeKTA.

1.4.2 Ilpumepbl JOTUIECKUX CYKJIECHUA
IIpumep:
Anekceit Muxaitiosuda ects [aps, riae S - Anekceit Muxaitiosuda, P- Haps.

Yaenuk 9-ro kiacca VMsan IleTpoB He 3aKOHYMJI IPOXOJUTH JIUCIIAHCEPU3AIIMIO,
rje S - yueHuk 9-ro kisacca Msan Ilerpos, P - He 3aKoH4YMI IPOXOIUTH JIMCIIAH-
Cepu3alnio.

[Ipeukar B MPOU3BOIHHOM JIOTHUECKOM CY2KJICHUN MOYKHO MPEJICTABUTE B BH/IE:
"... (me) ectn P” (wmm ... (ue) asasgerca P”). [Ipomyck urpaer posb mepeMenHoi
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OIIpeJIeJIEHHOM JIJIsI IIPeJIMETHOM 00J1acTH.

[Ipu nojicTaHOBKE MOJIXOSAIIEr0 CyObeKTa MOJIYUNTCA UCTUHHOE WM JIOXKHOE JIO-
rn4ecKoe CyzKJIeHue.

Takum ob6pa3oM B MaTEeMaTUIECKOIl JIOTUKE OIPEJIE/ISIeTCs IIOHITHE [IPEIMKaTOB -
KaK IPEJIOXKEHIE C IePEeMEHHBIMU U3MEHSIONINMUCT B HEKOTOPOil 00J1acT, KO-
TOopas JlaeT BbICKa3blBaHNE B PE3yJbTaTe 3aMeHbl IEPEMEHHbBIX UX JOIYCTUMbIMU
3HAUYEHUSIMU.

MBy‘—H/IM pa3JIMYHbI€ BbICKA3bIBaHUA PACYJICHEHHBIX Ha Cy6'beKT n 1IpeanKaT, UX
B3alIMOOTHOIICHNAMU 3aHNMaeTCA JIOTUKa Hpe,ZLI/IKaTOB(I/IC‘{I/ICﬂeHI/IG Hp@,[[ﬂK&TOB).

9T1OoT pas3jaeJI MaTeMaTU4YeCKO JIOTUKNU OIINpaeTCdA Ha JIOTHYIECKNE BbICKa3bIBaHMA
1 BKJIIOYaeT UX B CBOIl cocTaB.

1.4.3 OmnpeneneHre n MECTHBIX /TAPHBIX MPEINKATOB

Onpenenenue: [Ipeukar Ha3bIBAETCA I MECTHBIM /UJTH 11 - TAPHBIM, €CJIH B HETO
BXOJIUT N PA3JIMUIHBIX IIePEeMEHHBIX. Besikoe BbICKa3biBaHne ecTh () MECTHBIHN IIpe-
JINKAT.

1.4.4 Tlpumepbl N MECTHBIX/MAPHBIX MPEINKATOB
IIpumep:

"qUCJI0 X SIBJISIETCsI IIPOCTBIM - OJIHOMECTHBIH IIPeIIKaT.
"YUCII0 X JAEJUTCS Ha YUCJI0 Y - JIBYXMECTHBIN IIpeuKaTt.

29

"x = y? + 2% - TpexXMecTHBI MpeInKaT

Bce npenukars! OyjieM 0003HaYATh OOJIBITUMHI JIATUHCKIMHI OYKBaMU C YKa3aHUEeM
B CKOOKAX BXO/IHBIX 9JIEMEHTOB.

1.4.5 Omnpenenenne TOXKIECTBEHHO NCTUHHOTO /JIOXKHOTO MpeanKaTa

Onpenenenue: [lpenukar P(xy, x9, ..., T,) HA3BIBAETCS TOXKJIECTBEHHO HCTUH-
HBIM, €CJII OH OOpalllaeTcss B MCTUHHOE BbICKA3bIBAHUE HA BCEX JIOIYCTUMBIX Ha-
bopax 3HaYEHUIl NEepEeMEeHHBIX T1, T3, ..., Lp, U TOXKJIECTBEHHO JIOYKHBIM - €CJIN
JIOZKHBIM.

1.4.6 OmnpeaeneHne BBIMOJHUMOTO IIPEINKATA

Onpenenenue: [Ipenukar P(xy, o9, ..., T;,) HA3BIBAETCST BBITOJTHUMBIM, €CJIH CY-
eCTBYeT XOTst Obl 1 HabOp JAOIYCTUMBIX 3HAUEHUH, BXOJSANIMX B HErO IIE€PEMEH-
HBIX, HA KOTOPOM OH 0oOpalliaercst B HCTHHHOE BbICKA3bIBaHIE.



1.4.7 Ilpumepsbl npeanKaTOB

ITpumep:

"qncso X JieanTest Ha 17 - TOXKJIeCTBeHHO UCTUHHOE

"qUCJI0 X JIeJNTCsI Ha 27 - BBIIIOJIHIMOE

"Vposaenne 3 + y? = 23 pasgennmo B 1me1ax dnciIax X - TOKICCTBEHHO JIOKHOE
Bce n3BecTHBbIE JOrMYecKUe ONEPaIlui TakK:Ke IPUMEHUMBI 1 K ITPEJINKaTAM.

[IpuTom 3aMeTnM, INCIO TEpEMEHHBIX B PE3YIBTUPYIONIEM ITPeINKATEe MOKET OKa-
3aThCd, €CJIM KaKue-TO llepeMeHHble U3 1-T0 1npejinkaTa BXOJIAT BO 2-0ii.

1.4.8 IIpumMepbl Nn-MeCTHBIX HNPEIUKATOB
IIpumep:

X - cryjienT PTY MUP9A

y - upernajoBaresb PTY MIP9A

P(x) - cTyment x He mpuIes Ha 3a49€T MO MeOMETPUN
Q(X) - CTYJIeHT X MOJIY YT BBICIIYIO OIEHKY

(
(

=

X, y) - CTymenT X ciaBaj 3ader mpernajoBaTeso y

P(z) N R(x, y) = Q(x) = S(x, y) - 7 Ecim crysent x mpuimes Ha 3a9€T 10
PeOMETPHH 1 CJIaJl ero TPEeNajioBATEeI0 Y, TO OH TOJIy Y/ BBICILYO OIEHKY .

Pacemorpum ojtroMectHbIi ipejinkar P(x). [oBopsit, uro BhickasbiBanus Vx: P(x)
n Ix: P(x) momydenst n3 P(x) myrem HaBemmBaHus KBaHTOPA BCEOOITHOCTH 1
KBAHTOPA CYIECTBOBAHUS [EPEMEHHOIT X.

[lepBoe BhICKa3bIBaHUEe OyJeT UCTUHHBIM TOTJAa U TOJBKO TOrja, Korja P(x) -
TOXKJICCTBEHHO UCTUHHDIN TIPEIUKaT.

1.4.9 Ilpumep OJTHOMECTHBIX ITPEJIUKATOB
IIpumep:

P(x) - "x - nmpocroe unciio”

Vx: P(x) - "Bce 1mcsia npocTbie” - JIOKHOE

1.4.10 IIpumep oaAHOMECTHBIX MPEIUKATOB C KBAHTOPOM
IIpumep:

P(x) - 7 B 4eTBIPEXyTOJBHUK X MOYKHO BIIUCATH OKPY?KHOCTE”



Ix: P(x) - "cyIecTBYIOT 9eThIpeXyroJIbHUKN, B KOTOPBIE MOYKHO BIHCATH OKPY 7K-
HOCTB - MUCTHHHA

KBaHTOpBI MOKHO OTpHIATH
Vx: P(x) < 3x: P(x)
Ix: P(x) < ¥x: P(x)

1.4.11 IlIpupmep oTpunaHus KBaHTOPa

IIpumep:

a2 +2x+3 =0V a2+22+3=0

[lycte P(xy, ..., i1, @i, Tit1 ..., Tp) - N MECTHBIIT TIpE/TUKAT.

CresaB 3aMeHy IIePEMEHHDBIX L1, ..., Ti—1, Li, Lit] ..., Lp JOINYCTUMBIMU 3HAYCHU-
1, y Li—1, Lgy L1 y Ln

SIMU 1, ..., Gj—1, Qjy Qjs] -, Gp. LLOJyIUM OJIHOMECTHBIN Tpegukar Play, ..., a;_1,

Az, Ajaq -, an).

HOCTpOI/IM BbICKa3bIBaHUE:!

1>\V/l‘l P(al, ceey A1, A4y Ajt1 -.ny an)

2>E|$Z P(Cl,l, ceey A1, A4y 11 .-, an)

1) u 2) SABJIAIOTCSI BhICKa3bIBaHUSIMU 1 ) MECTHBIMU IIpeauKaTaMu.

Takum obpasom, npu Hapermusauun Ha P(z1, Zs, ..., ;) Kakoro Jubo KBAHTOPA
OOIITHOCTH 110 HEKOTOPOI IIePeMEHHOIl, oIy InM (n - 1) MECTHBIN IpeInKaT.

1.4.12 Ilpumep BbICKa3bIBAHUA C KBAHTOPOM
IIpumep:

P(x) - "x - mpoctoe [amncso”

Q(x, y) - "y 6osbie X’

R(x, y) - "y paBuo x”

2 - HauMeHbIIlee IPOCTOe YUCJIO

P(2) A Vx: P(x) — Q(2, x) V R(2, x)

K OAHOMY M TOMY 2Ke€ IpeJuKaTy MOXKHOIPDHUMEHUTL HECKOJIbLKO KBaHTOPOB, HUX
MO2KHO II€pecTaBJ/idTb MEeCTaMM, OJHaKO, €CJIN K IIPEANKATy IIPUMEHUTH I1OCJIEIO-
BaTEJIbHO pPa3HbI€ KBaAHTOPLI, UX ITOPAAOK CJICJOBaHNA CYIICCTBCHECH.
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