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N3yyeHne norn4yeckn UCTUHHbIX NPeAsioXKeHUN B LLIKoSe

AHHOmMauyus. B cmamee paccMampugaromcs OCHOBHbIE MOHAMUS Meopuu 5102UKU, KOmopble
u3y4arom 8 WKO/IbHOM Kypce MameMamuKu U UHGhOpMamuKu: f102u4ecKu UCMUHHOe rpeodrio-
JKeHue (roaudeckasi ucmuHa), rnpedukam, /I0XXKHOE 8biCKa3bi8aHue, 3aKoHbl. [pusedeHbl oc-
HOBHbIe 3aKOHbI JTIO2UKU U NPUMEPBI UX UCMO/Ib308aHUS Ha KOHKPemHbIX 3adaqyax. Aemopamu
rnodyepkugsaemcs crieyugbuka uy4eHusi NMOHMUS «J102UHECKU UCMUHHbIE rPeOdrioXXeHUs » 8
WKOIbHOM Kypce. B cmambe rnpusedeHs! npumepbl MPUMEHEHUST 1102UHeCKO20 MbIWIeHUS Ha
pasHbIX amarax 0essmesibHoCmu rpu U3y4eHuu MamemMamuKku U UHGhopMamuku.

Knroyeenble cnoega: riocudeckasi ucmuHa, npedukam, K8aHMmMop, /I0XKHOe 8bICKa3blgaHue,
3aKOHbI /102UKU, KOHBIOHKUUS, OU3BIOHKYUS, UMIIUKayusi, akeusasrieHmHocmsb, pacuwupe-
Hue 5102u4yecKol UCMUHBbI.

Pa3den: (01) omOernbHbie 80rpockl cghepbl 0bpazosaHus.

[Mpobrnema BHeApEeHUS ArIEMEHTOB MaTeEMaTUYECKON NOMUKN B LLUKOSIbHYIO MaTeMaTUKy
N MHCPOPMATUKY B HACTOsILLLEE BPEMS MPUBIIEKAET NpUCTanbHOE BHUMAHME HAy4yHO-Negaro-
rMYeCKnX Kpyros.

[MOHATME NOrMYecKn UCTUHHOIO NPeanoXeHust (MOrm4yeckom UCTUHBLI), OYEBUAHO, Ce-
AyeT cumTaTtb LEHTparnbHbIM NOMMYECKMM MNOHATUEM, NPELCTaBMAOWMM NOMMKY B pasnvy-
HbIX pacCyXOeHusaxX U gokasatenbcrBax. B HacToswlen ctaTbe npeanaraetca paspaboTka
BBEAEHUS 3TOr0 MOHATUSA ON1S HYX, LUKOSIbHOW MaTtemMaTuku 1 nHopmaTtukn. CogepxaHue
cTaTbM OOCTYMNHO YYEHMKAM CTapLUNX N CPELHMUX KITACCOB 1 MOXET ObITb MCNOSb30BaHO y4un-
Tenem B ero noBcegHeBHon pabore.

Kaxkgast Hayka umeeT cBOM cneumdmyeckn cnoeapb. Tak, B on3n4eckom crioBape MOXHO
BCTPETUTb CrioBa «Maccay, «nyTb», «BPEMSI», KCKOPOCTbY» «YCKOPEHUEY, «CUMa», «ANEKTPOH» U
Apyrue; B XUMMYECKOM CroBape — «MOMeKynay, «peakumsiy, «MarHiny u gpyrve; B MatemMatu-
4YEeCKOM CIoBape — «euHMLA», «4UCIIO», KCITOXEHNEY», KMHOTOYTONbHMK» U Apyrue.

[MocTapaemcs BbISICHUTb, Kakue CrioBa BXOOAT B FIOMMYECKUIN CroBapb U Kakue npeg-
NOXXEHUS Ha3bIBAKTCA NIOMMYECKN UCTUHHBIMW. [N 3TOM LIEeNn pacCMOTPUM NPEAnoXeHME:
«Ecnun Bce nogn cmepTHbl 1 BCe repoun — noaun, To BCe repon CMepTHbl». KOHEeYHO, 3To
npeanoXxeHme NCTUHHOE. 3aMEHUM B HEM CIiOBa «JHOAN», «CMEPTHbI», «repon» COOTBET-
CTBEHHO CITOBaMM «>KMBOTHbIEY», «AbIWAT», «KUTbI». [lony4ynum HoBoe npeanoxeHue: «Ecnm
BCE >XMBOTHbIE AbIWAT U BCE KUTbl — XXMBOTHbIE, TO BCE KNTbI AblAT». OTO TAKXKE UCTUHHOE
npegnoxeHue. MNMpu nobon Takon 3ameHe Mbl Bcerga dyaem nosiydatb UCTUHHbIE Npeasno-
XeHus. CnoBa 13 Hay4yHOro crnosaps cryaT B NpeasioKeHUn HOCUTENAMM TOro, YTO Npu-
HATO Ha3blBaTb COAEPXXaHMEM UMM CMbICITIOM MPELTIOXKEHUS.

CnepoBaTtenbHO, Halwe npeanoxeHve obnagaeT yaMBUTENbHOW CTOMKOCTLIO: €ro 1c-
TMHHOCTb HE HapyLLaeTCsa Npu 3aMeHe coaepXaHus. Ecnu Mbl «04NCTUMY NpeanoXeHne ot
coepxxaHud, To ocTaHeTca ero popma:

«Ecnun Bce |_|; || nBCce |_|; ecTb |_|; ,To BCe |_|3 |_|2»-
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W aTta popma TakoBa, 4TO, NOACTABNASA B HEE OLHU U Te e CrnoBa B OANHAKOBO HymMe-
poBaHHblE NPOCBETHLI, Mbl ByaeM Bcerfa nosiydaTb UCTUHHBIE MPEanOXeHUs.

Takue npeasioXXeHns, UICTUHHOCTb KOTOPbIX 3aBUCUT TOSIbKO OT (POPMbI U HE 3aBUCUT
OT COAepXXaHuWsl, Ha3bIBaAKOTCS NOrMYECKN UCTUHHBIMU NPEaNIOXKEHUAMM (N-UCTUHHBIMW) UMK
NPOCTO NIOrMYECKUMN UCTUHAMMU (NI-UCTUHAMM).

INornyecknx nctmH 6eckoHeYHO MHOro. BOT HekoTopble U3 HUX:

1) A nongy wnu He Nonagy B KMHO.

2) Ecnu TpeyronbHUK He paBHOGEeOPEHHbIA U HE NPAMOYrOSibHbIA, TO OH HE PaBHO-
GeapeHHbIN U NPAMOYTOSbHbIN.

3) W3 Toro, 4To ecnu g oTAabIxXato, TO 4 YuTal, cnegyeT, YTO eCnu s He YnTato, To S
He oTAblxato.

4) Ecnu cywectsyer X, Takoe, 4To f(X) =0, To He anga Bcex x He umeeT mecTta f (x) = 0.

CnoBa, 13 KOTOpbIX CTPOUTCH (popMa NpearioKeHUs!, COCTaBNAKT NOrMYECKUin Cro-
Bapb. ATO TaKME CIIOBa, KaK «U», KUNNY», KHE», KECNW..., TO...», «TOrga v TONbKO Toraay,
«CYLLIECTBYET», «BCE», KHEKOTOPbIE», KHAKAKON» U ApYyrue.

OpaHa 13 0OCHOBHbIX 3a4ay NOMMKKU — U3ydeHne Norm4yecknx UCTUH. Ho kputepuin UCTUH-
HOCTM B JTIOrMKe NPUHUMNNANBHO OTSIMYEH OT KPUTEPUA UCTUHHOCTU B €CTECTBEHHbIX HAaYKax.
[encTButensbHO, Nnormyeckass UICTUHHOCTb NPEeANnoXeHUs CBsA3aHa C CUHTAKCUYEeCKOW CTPYK-
TYPOWN NpenrioKeHus, a He C ero cogepxaHuem, a UCTUHHOCTb, Hanpumep, B unaunke nnm
Buonorumn cesidaHa c eé€ cogepxaHneM. NoatoMy onst yCTaHOBNEHUS NTOrMYECKON UCTUHHO-
CTU He TpebyeTcs coBepLuaTh NyTeLwecTBUS, HabnaaTb, SKCNEPUMEHTUPOBATDL, HYXXHO 3a-
HATbLCS aHanNU3oM opM NpeasioxkeHnn. A BOT 4ns NPOBEPKM Toro, byaeT nu npeanoxexve
«Bonra sBnagaet B Kacnuinckoe Mmope» UCTUHHBIM, HEOOXO4MMO COBEpPLUNTL MyTelecTBue
UIM NOBEPUTL TOMY, KTO 3TO caenarn.

B maTtematuke KpuTEpPUN NCTUHHOCTU BO MHOTOM ONpeaensieTca CTPYKTypoun npeaso-
XeHun. [lenctBuTenbHO, MaTeMaTUK, OTBeYas Ha 3aflaHHbI BOMPOC, HE CMNELUNT B3ATLCA 3a
nonarty unm cecTb 3a Mukpockon. CBon OTBET OH Bcerga CBA3biBaeT CO 3HaYKamu, n3obpa-
XXEeHHbIMM Ha Bymare. Npu akcMomMaTU4YEeCKOM MOCTPOEHUM MaTeMaTUKU TeopeMy MOXHO
paccMaTpmBaTth Kak yTBepX4eHue o0 Norm4eckon UCTUHHOCTM HEKOTOPOTO YCINOBHOMO npea-
noxeHus. Hanpumep, Teopema u3 aBknngoson reometpum «Cymma yrroB TpeyronbHuKa
paBHa 180°» (ecnu paclumdpoBaTth €€ 1 NPeacTaBUTb Ha A3bIKE MEPBUYHbIX MOHATUI U OT-
HOLLUEHWUI, a B NOCbISIKax OTMETUTb BCE aKCUMOMbI) ByaeT XOTS U O4EeHb FPOMO34KON U COX-
HOW, HO BCE € Norm4eckom NCTUHOWN.

Mpexae 4yem nepenTun K 6onee getanbHOMY OOCYXXAEHUIO JTOrMYECKUX UCTUH U UX YNO-
TpebneHnst B MaTteMaTUYECKUX PacCyXOeHNax, BKpaTue No3HakoOMUMCS C OCHOBHbIMU MO-
HATUAMMU U CUMBOJSIMKOW, NCMOSNb3yEMbIMU B MaTEMaTUYECKOMN FOTUKE.

Bbicka3biBaHneM Ha3biBaeTCA npenroxeHne, 0 KOTOPOM UMeEET CMbICI CNPOCUTb, UC-
TMHHO OHO WNKU NoXxHo. Hanpumep, «2 > 3», «He cywecTByeT HanbonbLlero NpocToro
yucnay — BblCKa3blBaHUS, a «5 + 3», «x > 3» BbiCKa3blBaHNAMM He ByayT. [1ns 0603HayeHus
BbICKa3blBaHWN Mbl UCNonb3yem OykBbI p, q, I, ... . O6 NCTUHHOM BbICKa3biBaHWUW FOBOPST,
YTO €ro UCTUHHOCTHOE 3HAYEHME — «UCTMHAY («M»), @, O JTOXKHOM — YTO €ro UCTUHHOCTHOE
3HaYeHNEe — «NOXb» («I»).

lMepemeHHOM Ha3biBaeTcs BykBa (HanpuMep, X) C COOTHECEHHBLIM C HEW KnaccomM 00b-
€KTOB, Ha3blBaeMbIX 3HAYEHUSIMU NEPEMEHHON.

lMpeavkaToM HasbiBaeTCA NpeanioxeHme, cogepxawee xots bl OAHO NepeMeHHOE 1
obpaluatoleecs B BbiCKa3blBaHWE O1151 HEKOTOPbLIX HAOOPOB 3HAaYEHUN BCEX NEPEMEHHBIX,
BXOAALWMX B NpeanoxeHune. Hanpumep, x > 3, ¢ obnactbio 3Ha4YeHn ons x — Knaccom aeu-
CTBUTENbHbIX Yncen, éyget npegukatom. MNpu x = 5 Mbl Nony4aem n3 Hero UCTUHHOE Bbl-
ckasblBaHue 5 > 3, a npu x = 0 — NoXxHoe BbickasbiBaHue 0 > 3. MpeaukaTsl x > 3 unu x? >
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X Ha3blBaKOTCA OAHOMECTHbIMU, TaK Kak B HUX BXOAUT €ANHCTBEHHAsi NepeMeHHas X, a npe-
ankat x —y = 0 — ABYXMECTHbIM U3 aHanorMyHbIX coobpaxeHuin. 3ameTum, Y4To npeasioxe-
Hue «[1na kaxxgoro x HaMageTca Takoe y, 4To X — y = O» cnegyeT OTHECTU He K MpeankaTam,
a K BbICKasblBaHNAM. B 3TOM nNpeanoxeHun 3ameHa nepeMeHHbIX 3annucsaMm Ux 3HadeHumn
GeccMmbICrneHHa.

B Hawewn wkone npegukaTt HasbliBalOT NpeafioXXeHneM ¢ nepeMeHHbIMn. 3a pybexom
pacnpocTpaHeHbl TEPMUHbI «3aMKHYTOE MPEeASIOXKEHNE» U KOTKPbITOE NpeanoXeHne» Ans
BbICKa3blBaHWS U NpeaukaTa COOTBETCTBEHHO.

HoroBopumMcs 0603Ha4YaTb NpeankaTbl ¢ NOMOoLbo cuMBosoB P (x), P(x,y), Q(z), ... .

3 BbiCcKa3biBaHU U NPEAMKATOB C MNOMOLLBIO MPUCTaBKM «HE» (3HaK «~») U YeTbIpex fo-
TMYECKUX CBA3OK «M» (3HAK «A»), «unn» (3HaK «V»)» «ecnu..., 70...» (3HaK «—»), «Toraa u
TONBKO TOrAda» (3HaK ««<>») CoCcTaBnATCA 6onee CnoXxHble NpeamkaThl U BbickasbliBaHus. [pu-
CTaBKa Ha3blBaeTCsl OTpULIAHMEM, @ CBA3KWU, B MOPSAKE UX 3anucen, HasbiBatOTCH KOHBLIOHK-
uMen, AM3bIOHKUMEN, UMNIMKaLUMEN, SKBUBANEHTHOCTLIO. Tak, Hanpumep, O CNOXHOM npeau-
kaTe p = Q (x) Mbl ByaemM roBopuTb kak 06 UMNAMKaumm BbiCcKasbiBaHWS p € npegukaTom Q (x).

B noruke ocobyto ponb uUrpatoT ewle ABe NPUCTaBKU: «4Nsa Kaxaoro x (Y, z, ... )» U «Cy-
wecTtByeT Takoe X (y,z, ... )». [epByt0 U3 HMX Ha3blBalOT KBAHTOPOM OBLLUHOCTM N 0603Ha-
yarT (VX)((Vy), (V2), ... ) BTOPYKO — KBaHTOPOM CyLleCcTBOBaHMA U 0603Ha4aroT
(EIx)((EIy),(EIz), ) Mpuctaenss KBAQHTOP K OAHOMECTHOMY MpeaukaTy, Mbl NONy4yaeM Bbl-

ckasblBaHue. Hanpumep, n3 npegukata «x > 0» Mbl Nofly4aeM BblCKa3blBaHUS:
(Vx)(x>0) m (Ax)(x > 0).

B norvke npuHATO 0QHO3HA4YHO onpeaensaTb UICTUHHOCTHOE 3HAYEeHME CITOXHOro Bbli-
CKasblBaHWsi Yepe3 UCTMHHOCTHbIE 3HAYEeHUsI BXOASLWMX B HErO BbiCKa3blBaHWIA, NOMb3YySChb
cnenyrowen 4OroBOPEHHOCTHIO.

OTpu1uaHMe NCTUHHOIO BbICKa3blBaHUS NIOXHO, U OTPULI@HME NOXHOIO BbiCKa3blBaHMS
WCTUHHO.

KOHBIOHKLMSA OBYX BbICKa3blBaHUA UCTUHHA B €AMHCTBEHHOM cny4vae, korga oba Bbl-
cKa3blBaHUSA UCTUHHDI.

[ON3bIOHKUMSA OBYX BbiCKa3blBaHUI NOXHA B €ANHCTBEHHOM criyyae, Kkorga oba BbiCka-
3blBaHUSA NOXHbI.

Mmnnukaums oByx BbiCKasblBaHW NOXHa B €OMHCTBEHHOM Cry4Yae, Koraa ycrnosue
(nepBoe BbiCKa3biBaHWE B UMMNIMKALMM) UCTUHHO, a 3aKrntoveHne (BTopoe BbiCKa3biBaHWE B
UMMAMKaLUKM) NIOXHO.

OKBMBaNEHTHOCTb ABYX BbICKa3blBaHNN UCTUHHA B ABYX Cny4vasx, korga oba BbiCcKasbl-
BaHWsi OAHOBPEMEHHO UCTUHHbI 1 OOHOBPEMEHHO FOXHbI.

MprHATYIO 4OrOBOPEHHOCTL YAOOHO NpeacTaBvTb B Tabnuuax. MpueBegem, Hanpumep,
Tabnuubl ANA OTPULAHUS U UMNINKALWW.

~p p-gq

n " n n "

n n n n n

n n "

51 n n n
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B nocnegHux ctonbuax Tabnuy (nopsagok 3anonHeHnsa cTonbuos ykasaH nog YepTon)
OTMEYeHbl UCTUHHOCTHbIE 3HAYEHNs1 COOTBETCTBEHHO BbICKa3blBAHUA ~p U p — q NPW Bbl-
OpaHHbIX NCTUHHOCTHbIX 3HAYEHMUSIX BbICKa3blBAHUA P U (.
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BbickasbiBaHne (Vx)P(x) MICTUHHO B OAHOM Crlydae, Korga Ansi KaXaoro 3HaudeHust X
BbICKka3biBaHue P(x) 6yaeT MCTUHHBIM.

MpeaunkaT P(x) Ha3biBaeTCA UCTUHHbBIM, ecrii U Tonbko ecnn (Vx)P(x) — MCTUHHOE Bbl-
CKasblBaHMe.

BbickasbiBaHne (Ix)P(x) UCTMHHO B OAHOM cnydae, Korga HamgeTtcst XoTa Obl OAHO
3Ha4eHue x, Npu KOTOPOM BbiCcKasbiBaHue P(x) 6yaeTt MCTUHHBLIM [1].

OTa cBofgka npaBui NO3BONSET HAXOANTb UCTUHHOCTHOE 3HAYEeHMEe CINOXHOMO BbICKa-
3blBaHUS, €CN U3BECTHbI CTUHHOCTHbIE 3HAYEHUS COCTaBMALLNX ero BbickasbiBaHU. Ha
npumepe Nnokaxxem, Kak 3To AenaeTcs NpakTU4ecKu:

(5>1V1=0)-~(5=0)

miwmwlinlwmnmlwiln

1| 2| 1| 3| 2|1

Taknm obpasom, npuBeaeHHOE BbiCKa3biBaHNE UCTUHHO.

YTOYHUM MOHSATME FTOrMYECKON UCTUHBI Y MO3HAKOMUMCH C METOLMKON NPOBEPKU NOMn-
4YeCKOW MCTUHHOCTU JAHHOMO NPeanoXeHus.

[MpocTenwnm TUNOM N-UCTUHBI ABMISIETCHA NOrMYECKU UCTUHHOE BbICKa3blBaHWE, B KO-
TOpoe He BXOAAT npeaukatbl M KBAHTOPbI M KOTOpoe, cnefoBaTenibHO, hopMupyeTcs uns
BbICKa3bIBaHWIN C MOMOLLIbIO NOMMYECKUX CBA3OK.

Mpumep. Ecnn TpeyronbHMk ABC NpAMOYronbHbIA U paBHOOBEAPEHHbIN, TO OH NPSMO-
YrOmnbHbIN.

Y6egnmca B TOM, 4TO HaMu 3anucaHa n-uctnHa. [ng aToro paccmatpuBaemMoe BbiCKasbl-
BaHMe CMMBOSMYECKM 3anuem Tak: (p/\ q)—p. ATO BbiCKasbiBaHWe ByaeT N-UCTUHOW Torga u
TONMbKO TOrga, Korga npu 3ameHe B HEM p U ( JNIOObIMU BbICKa3biBaHUAMKU Byaem nony4vatb
UCTUHHbIE BblCKa3blBaHWSA. HO MCTUHHOCTHOE 3HaYeHWe CIIOKHOMO BbICKa3blBaHUS NpencTaB-
naeT YHKUMIO OT UCTUHHOCTHBIX 3HAYEHUI COCTaBIIAOLLMX ero KOMMOHEHTOB. B pa3bupae-
MOM crly4yae 3TUMK KOMMOHeHTaMn ByayT BbicKasbliBaHWs. CregoBaTenbHO, NPy NpoBepKe J1o-
rMYECKON MCTUHHOCTU BbICKa3blBaHUA crieqyeT 3abbiTb 0 4eNCTBUTENBbHBIX UCTUHHOCTHBIX 3Ha-
YEHNAX KOMMOHEHTOB P 1 g U NpuaaTh UM Nobble BO3MOXHbIE UCTUHHOCTHbIE 3HaYeHus. Ecnn
Mpu 9TOM OKaXeTC4, YTO A4S NIobbIX HABOPOB NCTUHHOCTHBIX 3HAYEHUIN KOMMNOHEHTOB Mbl BY-
AeM Nony4aTb UCTUHHbIE BbICKa3blBaHWS, TO Mbl UMEEM Aefo C N-UCTUHOWN.

OTn anemeHTapHble pacyeTbl yaobHoO cBecTn B Tabnuuy. NockonbKy Ans BbiCKa3biBa-
HUMN P U g NOrMYECKN JONYyCTUMbI YeTbipe Habopa 3HayeHun (N, n), (u, n), (n, n,), (1, n), 70
Tabnuua 6yget nveTsb BUA;

(p\a)—p
nnunn
N NN
nnnumn
N NI

12131

MpuBeneHHasn Tabnuua HasbiBaeTcsa Tabnmuen MCTUHHOCTM ANs BbiCKa3biBaHUS (P A
q)— p. Anga Tabnuubl xapakTepHo, 4To ctonbew nog HoMepom 3, 3anofHAEMbIN NOCHEAHUM,
COCTOUT LIENIUKOM U3 BYKB «U», YTO U CIY>KUT HEOOXOAMMbBIM MU OOCTATOYHbIM NPU3HAKOM
NOrMYeckon UCTUHHOCTM BbiCKa3biBaHus (P A q)— p, T. €. NPUHAANEXHOCTM €ro K Knaccy -
NCcTuH. NMoHATHO Takke, 4To NMtoboe BbickasbiBaHME GOpMbI (P A )— p Takke ByaeT n-uctm-
HOW, TaK Kak ero Tabnumua UCTUHHOCTM COBNagaeT C NnpuBeaeHHOW. A BOT BbiCKa3blBaHUE
dopmbl (p V )= p, KakK nerko NpoBepuTb, NI-UCTUHON He ByaerT.
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O6wyto Tabnuuy UCTUHHOCTM ANS BbiCKa3blBaHU OAHOW (POPMbl Ha3biBalOT TaKKe
Tabnuuen NCTUHHOCTK Anst 3Ton OPMbI.

MeTtoa Tabnuy, CTUHHOCTW NO3BONSAET YCTAHOBUTL JIOMMYECKYIO UCTUHHOCTb U HEKO-
TOpPbIX NPeanioXeHUn, coaepxaLlnx KBaHTOpbI, HO ero Hemnb3s paccMaTpuBaTb Kak YHUBEp-
canbHbI MeTo[ pacno3HaBaHWs N-UCTUH cpeau Takoro poga npegnoxeHun. Cneayowmne
ABa npuvmepa UInoCTpUpyroT 3TO NOSTOXEHWE.

[MycTb 3HayeHusAMM OnsS X Uy chnyxaT AeucTBuTenbHble 4Yucna. BbickasbiBaHue
(Vx)@y)(x<<y) A~Ax)(Vy)(x>y)) = (Vx)(Ty)(x > y) npeactasnseTr n-UCTUHy, oO-
CKONMbKy OHO wumeeT dopmy (p A Q)= p. A BbickasbiBaHve (Vx)(Ay)(x>y) —
~(3x) (Vy) (~(x > y)) XOTA U ABNAETCS N-UCTUHOW, KakK Mbl y6eanmcs Huxe, Ho MeTop, Tabnuy,
NUCTUHHOCTM OKa3blBAETCH CIINLLKOM rpyObIM, 4TOObI OOHapYXUTb 3TOT (hakT. [JencTBUTENBLHO,
ecnv obpaTuTb BHUMaHWE MKLb Ha ero NoCTPOeHWe U3 BbICKa3blBaHWW, TO Mbl MOMy4YUM
dopmy p — ~ Q, KOTopasi, o4eBNAHO, HEe ByaeT POpMON NOrMYeCcKon UCTUHBI, TakK Kak B Tpe-
TbeM cTonbue Tabnuubl UICTUHHOCTY ANSA TaKMUX BblCKa3bliBaHUM NPUCYTCTBYET ByKBa «J».

p—> ~q
NNnwn
NMNKnI
nmnwu
nmwnmn
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Bbllwe Mbl BCTpeYanuch ¢ NpMMepamu N-UCTUH, SBMAIOLNXCH BbiCKasbiBaHUAMKU. Pac-
CMOTPUM Tenepb NOrM4YecKyo UCTUHY — npeaukat (1 # 0 Ax > 1) —» (1 # 0). Y6egumcs, 4to
Mbl 3anucann OeWCTBUTENbHO N-UCTUHY. 3aMeHUM BXoAswme B npeaukaT ABYXMECTHble
npegukaTtbl X £y U X >y npegukatHbiMu cumsonamm P(x, y) n Q(x, y) cCOOTBETCTBEHHO,
a1un0-0bykBammn a nb:

(P(a,b) A Q(x,a))—=P(a,b).

Mbl nony4nnu popmMy AaHHOro npegukaTa. Takyt e opMmy umMeeT, Hanpumep, u
npepukat ((AB) L (CD) Ax ||[(AB)) — (AB) L (CD), rae (AB) v (CD) — KOHKpETHbIE NpsiMble,
a X — nepemMeHHasl, 3Ha4eHUAMM KOTOPOM ABASOTCS NPOU3BOSIbHbIE NPSIMbIE.

JTtobon npeamkat nonydYeHHom popmMbl OyAeT UCTUHHBLIM, Tak Kak Npyv AONyCTUMOW
noAcTtaHoBke OH obpallaeTcs B BbiCKasblBaHWe, npencrasnsowee cobon N-ucTUHy yxe
BCTpevatowerocs Ham Tuna (p A q)— p, Hanpumep, (1 #0A0 > 1) — (1 # 0).

Mpn gokasaTtenbCcTBe NOrMYECKOn UICTUHHOCTU NPEANOXEeHUss MOXXHO B3aMeH Tabnuubl
npuberHyTb K paccyxgeHusam. Nokaxkem Ha npumepe, Kak 3To genaeTcs.

Ecnma» Ownua >1,Tonsa >0 cnegyet a> 1. [lepexonsa K CAMBONIMYECKOW 3anuncu,
nony4um (~p Vv q) = (p = q).

Byoem cuntaTb p 1  NPOU3BOSbHLIMU, HO PUKCUPOBAHHBIMY BbiCKa3blBaHUSIMA. Y be-
ANMCS, YTO Ntobble BbICKa3blBaHUS TakoW (POPMbl — UCTUHHbIE BbiCKa3blBaHUS. [encTau-
TEeNbHO, KaXgoe 13 HUX MOXeT BbiTb NOXHbIM TOSNbKO B OQHOM Crlyvae, Korga nocbifiika B
UMMMKaUUKM UCTUHHAS, a 3akrloyeHne NoXHoe. Ho 3ToT criyvyan He BMeLlaeTcsl B Hawly
dopMy, TaK Kak npu JIOXKHOM 3aknoveHnn p—g oba3aTtefnibHO UCTUHHO P U JNTIOXHO (, YTO
BNeYeT, B CBOK oYepelb, NTOXHOCTb NOCLISIKN ~p V q.

[na onpoBepxeHns yTBepXAeHUS, YTO AaHHOe NpeanoXeHue npencraBnseT coboun
N-UCTUHY, HEOBXOOUMO M OOCTATOMHO HAWTU KOHTPMpUMEpP, T. €. NIOXKHOEe BbiCKa3blBaHME
TOW e (popMbl, YTO U NpeaIoXeHue.
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Mpumep. MNMycTb p — TPeyronbHWK PaBHOCTOPOHHWIA; ( — BCE YIibl B TPEYroSfibHUKe
KOHrpyaHTHbl. CoctaBum npegrioxeHve (p = q) = (~p = ~q). 3a KOHTpNpumep MOXHO
B34Tb BbICKa3blBaHWe
0>1-1>0->(~(0>1)->~1>0)).
nnmmnunmnnnun
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Ilornyeckune NCTUHBI PACCMOTPEHHOIO HaMM TUMa Ha30BEM B-FIOrMYECKMMU UCTUHAMMU.
dopma B-NOrmM4eCKMX UCTUH XapaKTepmu3yeTCca TEM, YTO OHa COCTOMUT TOSNbKO M3 BYKB U CBSI-
30K 1 ntobagd B-normyeckasi UCTMHa NonyvaeTcst U3 Takon opMbl 3aMeHoN BykB Npeanoxe-
HUAMMN.

PaccmoTtpum BTOpon u 6onee CroXHbIA TUM A-UCTUH, KOTOPbIA Mbl HA30BEM K-rlornye-
CKUMU UCTUHaMKU. WX nornyeckaa CTpPyKTypa CyLLeCTBEHHO onpeaensieTcsl XapakTepowm
BXOXOEHUSA KBAHTOPOB.

Mpumep 1. (VX)(Fy) (x > y) = ~@)(vy) (~(x > y)).

3anuwem opmMy/aToro NpeanoXeHus:

(V) @EY)Pxy) = ~@Ex)(vy) (~P(x ).

Y6eaumcs, yto noboe npeanoxeHne Takon qopmbl UCTUHHO. [encTBUTENbHO, Aony-
CTUM NPOTUBHOE, YTO HALLOCb TaKOe X, ANA KOTOpOoro npu nwbom y P (x,, ¥) — NoxHoe
BbiCKa3blBaHne. Ho B TakoMm criydae Mbl nosydaem npoTuBoOpeYme C NMOCbISIKO; B KOTOPOW
yTBEpXAaeTcs, Y4To Ans Moboro X, B YaCTHOCTU U ANS X, HangeTca y, Takoe, 4To P (X, y) —
WUCTUHHOE BbICKa3blBaHWeE.

Mpumep 2. HekTo yTBEPXKAAN, YTO nNpegnoxeHne «Ecnn gna uryp X u z HangeTca
durypa y, nogobHas x n z, To X nogobHa z» paBHOCUITbHO NpeanoxeHuto «nsa nobéon gu-
rypbl y, ecnv x nogobHa y n y nogobHa z, 1o x nogobHa z». MoXxHo nv niormdeckn onpasgatb
370 yTBEPXOEHNEe?

3anvwem yTBepxxaeHue CUMBOSTUYECKMN:

(@ x~y Ay~z) = x~2) & (Vy)((x~y Ay~2z) = x~2).
Ero dhopmon oynet cnegymwoulee BblpaXXeHue:

(GN(P&Y) APG,2) - P(x,2)) & (¥) (PG y) AP(y,2) = P(x,2)).

HokaxeMm, 4yTo Nboe npeanoxeHne Takonm popmbl — N-UCTUHA. [MOCKONBLKY Npu puK-
CUPOBAaHHBbIX X, Z ABYXMECTHbIN npeankaT P(X, z) o6paTuTcs B BbiCKasblBaHUE, a TPEXMeCT-
HbIn npeamkat P (x, Y)A P (y, Z) — B OOHOMECTHbIN NpeamnkaTt OTHOCUTESbHO Y, TO HaMm
AOCTaTOYHO AoKasaTh, YTO BbickadbiBaHue ((Iy)Q(y) — p) « (Vy)(Q(y) — p) UCTUHHO.

Pa3obbem foka3aTenbCTBO Ha ABa YacCTHbIX Clyyas:

1) BebickasbiBaHWe p UCTUHHO. B aTOM cny4ae npaBasi u fieBas YacTu SKBUBANEHT-
HOCTU OQHOBPEMEHHO UCTUHHBI.

2) BbickasbiBaHME p NTIOXHO.

a) BbickasbiBaHue (Iy)Q(y) UctuHHo. Toraa neeas 4acTb — CNOXHOE BblCKa3blBaHME.
Tenepb paccMoTpuM yg, Ana Kkotoporo Q(y,) uctuHHo. Toraa Q(ye) — p NOXHO U NpaBas
YacTb TakkKe NOXHOE BbICKa3blBaHUE, a 9KBMBANIEHTHOCTb — UCTMHHOE BbiCKa3blBaHME.

6) BbickasbiBaHue (Jy)Q(y) noxHo. Toraa neesas YacTb — UCTUHHOE BbiCKa3blBaHME.
Ho B aTom cny4yae Q(y) npu nobom y — NoXXHOe BbiCKasblBaHWe, a 3HauuT, Q(y ) - p —
WCTUHHOE BbICKa3blBaHNe, 1 NO3TOMY NpaBas YacTb 3KBMBANEHTHOCTM TakKe UCTUHHOE Bbl-
CKa3blBaHWe, KaK N BCS 9KBMBANIEHTHOCTb.

lMocKomMbKy nornyeckme UCTUHbI LIENMKOM XapakTepusyrTcs cBoen hopmon, To npwm
cucTemaTusauun, N3yv4eHmMm n NCnonb30BaHUN NOMMYECKNX UCTUH, eCTECTBEHHO, obpalla-
HOTCA K UX hopmam.
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dopma norn4yeckon UCTUHbI Ha3blBaE€TCHA NOrMYECKUM 3aKOHOM (I1-3aKOHOM).

CoOTBETCTBEHHO, BBOAATCS MOHATUSA B-JIOTMYECKOrO 3akoHa (B-3aKOHa) M K-nornde-
CKOro 3aKOHa (K-3aKoHa).

Kak, Hanpumep, 13 3akoHa KOMMyTaTUBHOCTM @ + b = b + a ona cnoxeHus Oencreum-
TenbHbIX YMcen NoACTaHOBKOM Mbl Nofy4YaemM MaTeMaTnyeckme UCTUHbl 2+ 1=1+2u1 1,3
+0,7=0,7 + 1,3, Tak N N3 NOrMYECKNX 3aKOHOB NOACTAHOBKOW B HUX KOHKPETHbLIX NpeauKka-
TOB M BbICKa3blBaHU Mbl MOfTy4aeM Normyeckmue UCTUHBbI.

MpuBegem CNUCOK HEKOTOPbIX N3BECTHbLIX f1-3aKOHOB.

B-1 pVvV~p 3aKOH WCKNIOYEHHOro TpeTbero
B-2 ~(p A ~p) 3aKkoH NpoTMBOpeYNns

B-3 pexp 3akoH JBOWHOro OTpULAHUSA
B-4 (pAQ) —=p 3aKkoH ynpoLeHust

B-5 (p—=q) < (~q—=~p) 3aKoH KOHTpano3uumm

B-6 (p=q e (~pvq)

B-7 ~(pVvq) < (~pA~q) 3aKoH ABONCTBEHHOCTM

B-8 (p= 9 Ap)—gq 3akoH oTgeneHns

K-1 ~(Vx)P(x) « (I3x)~P(x)

K-2 (Vx)P(x) = P(y) 3aKoH cHATWA V

K-3 | (vx)(pAQx) < (pA(vx)Q(x)) | 3akoH orpaHuyeHus

K-4 | (3x)(vy)P(x,y) = (Vy)(@x)P(x,y) | 3aKOH KOMMYTaTUBHOCTM

[ononHUTEeNbHO K 3TOMY CMUCKY N-3aKOHOB ONuLIeM, He BOaBasiCb B AeTanwn, O4WH
OYeHb eCTECTBEHHbIN 1 NPOCTON cnocob o6paszoBaHUSA HOBbIX N-UCTUH W N-3aKOHOB U3 YXXe
N3BECTHbIX.

Ecnu B npeanoxeHnn 3aaMeHnTb BXoAALWME B HEMO NPOCTbIE NPeArIoKeHUS CIOXHbIMU,
TO NOJly4YeHHOEe NpeasioKeHne HasbiBaeTCca pacluMpeHnemM nepBoHayanbHoro.

PaclwmpeHne n-uctnHel ygeT onsiTb N-UCTUHOM NOTOMY, YTO KOHCTPYKLMS paclumpe-
HWA U3 NPOCTLIX NPEASIOKEHUIN C MOMOLLbIO CBA30K M KBAHTOPOB HAYMHAsA C HEKOTOPOro MO-
MEHTa OCYLLEeCTBASETCA Mo nporpaMmme, npeanncaHHon opMon HavasibHOW f-UCTUHbI.
Hanpumep, npeanoxexHve ((x >0-1=0A2> 1) — 2 > 1 bygeTt normyeckn UCTUHHBLIM
npeanoXeHMeM Kak paclumpeHme n-uctuHbl (1 =1A2>1) - 2 > 1.

AHaNoOrM4yHO MOXXHO FOBOPUTL O pacluMpeHnn opMbl NPeanoXxeHnsa BoobLue n fornye-
CKOro 3aKkoHa B YacTHOCTU. O4YeBMOHO, YTO pacCLUMPEHME N-3aKoHa ONSATb OyaeT N-3akoHOM [2].

Mpumep 1. Bosbmem 3akoH otaeneHns ((p — q) Ap) — q. Ero pacwvpennamm 6yayT

n-3akonbl: ((pv @) = ~r)A(pAQ) > ~1, (~q=> (p=>1)A~q) > (p=>T)MT. 4.

B aTux 3akoHax coxpaHeHa CTPYKTypa 3akOHa OTAeneHus, KoTopy yaobHo n3obpa-
autb Tak: ((I_|1 = |-[2) A1) = |2

BkpaTue KocHemcsi BOnNpoca O TOM, KakK UCMOSb3yeTcs Nornyeckas UICTUHa B pacCyx-
AeHuax. C NoMoLbio NOrMYECKU UCTUHHBIX MPeasIoXKEeHUN UCTMHA NEePEHOCUTCA C OOHUX
npegnoxeHun Ha gpyrue. Hanpumep, ecnv NpuHATL 3@ UCTUHHbIE BbICKa3blBaHUS: «Tpe-
yronbHuk ABC npsimoyronbHbii nnn paBHobegpeHHbin» (p VvV q) U «TpeyronbHuk ABC He
paBHObGeapeHHbIN» (~q), TO U3 N-UCTUHHOrO BbickasbliBaHUA ((p V q) A ~q) = p Mbl 3aKMo-
Yyaewm, 4YTO BbiCKasblBaHWE p Takke ByaeT UCTUHHBIM.

Ho B MaTemaTtunyeckmx paccyxaeHnsax obpatuatot Ha cebst BHMMaHne gse 0CO6eHHOCTH:
BO-NePBbIX, ICTUHHOCTb MOCBLINIOK HOCUT YUCTO YCIOBHbLIN XapakTep, 1 NO3TOMYy B MaTtema-
TUKe NpeanoYmTatoT roBopuTb He 06 NCTUHHOCTU NpeasiokeHnn, a 06 OTHOLIEHUN crneaoBa-
HUA MeXxady HUMW; BO-BTOPbIX, MatemMaTnieckasi Teopusi CTPOUTCS Kak ynopsgoveHHas cu-
cTeMa akcuMoM, ornpegeneHvii, Teopem, B KOTOPOW Npu JoKasaTenbCTBe nocrneayoLwen Teo-
peMbl MOXHO MOb30BaTbCA NpeablayLLMMN akcCuoMamu, onpeaeneHnamMmm n TeopemMamu.
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MoaTtomy uenecoobpasHO roBOpPUTb, YTO «MNpeanoXxeHue p (BbiCka3biBaHMe Unu npe-
ANKaT) Normyeckun cnenyeT n3 NpeasioXeHnn p, T, ..., S», Korga uMmnnukaums (QArA ...As) =
p NpeacraBnsieT cobon NorM4YecKkyto UCTUHY U «NpeanoXeHne p cneayeT U3 npeanoXeHuin
P, T, ..., S» UnNun «npegrioxeHme(qArA ...As) = p — Teopemar, Korga p rormdecku cnegyer
n3 p, r,...S 1 BCEX NPEALLIECTBYIOLLMX aKCMOM, OnpeaeneHni n Teopem, NpUHATLIX UK A0-
KasaHHbIX B paccMaTpuBaeMon TEOPUMN.

MpuBegem npocton npumep Teopembl. [ycTb a n b — Npamble, nexawime B OQHON
NMOCKOCTK, U NYCTb p — NpAMble a U b napannenbHbl; g — NpsMble a U b coBnagatoT; r —
npsimble a n b nepecekatotca. Toraa npegnoxexue (p V ~q) — ~r 6yaet TeopeMon, Tak Kak
€Cnv BHECTM onpeaenenne napannenbHbIX NPAMbIX p <> (q V ~r) Kak NOCbISIKY, TO NOMy4YuM
normyeckyto UctuHy: ((p < (QV ~r)) ApA~q) — ~r.

Bbickakem Tenepb HECKONbKO 0OLLMX 3aMeYaHnin U1 COBETOB YYMTESIO, KOTOPOro 3auH-
TepecoBarna uaes normyeckoro 3akoHa.

Ansa ynobctea pasgenum normdeckyro NOAroTOBKY LKOSTbHWKA Ha TpY aTana u oxapak-
TEpPU3yeM KaxXabli U3 HUX.

lModzomosumenbHbIU 3mari. B npouecce obyvyeHnst Hago obpalate BHAMaHWE Ha no-
TMYECKYI0 CTPYKTYPY MPEeAnoXeHun, Ha TO, KaK B HUX BXOASAT CMOBa «U», «UMN», «HEY,
«ECNW..., TO...», «HeobXxooMMOoy, «O40CTaTOYHO», «BCE», KHEKOTOpble» M Apyrne, nocre-
NMEHHO NpuyYaTb HAaXOAUTb UCTMHHOCTb UMK NOXHOCTb CIIOXHbIX NPEASIOXKEHUI B 3aBUCU-
MOCTM OT UX JTOTMYECKOro CTPOEHUSA N UCTUHHOCTHBIX 3HAYEHUI COCTaBNSAOLLMX UX NPeano-
XEHUN. YUYEHUK OOIMKEH, HAaNnpUMep, TBEPAO YCBOUTb, YTO 5 = 5 — UCTUHHOE BbiCKa3blBaHUE.

KpaeyronbHblM KamMHEM fOrmM4yeckon NOAroTOBKU yYeHuKa, OMeBUOHO, crieqyeT cyu-
TaTb NpaBWUfibHOE MOHMMaHWe UM YCrOBHOro npeanoxeHunsa. OH gormkeH 6e3 konebaHuin
oTHocuTb npegnoxeHna «Ecrim 0> 1, 1o 1 = 1» unn «Ecnn 0= 1, T0 1 = 2» K UCTUHHbBIM
BbICKa3blBaHWSIM U HE JOSPKEH BO3MYLLATLCA TEM, YTO apUPMETUYECKNI 3AKOH X=Yy — XZ =
yz cnpaBeanuB Npu NodbIX 3HAYEHUNAX X, Y, Z, U BYacTHocTM anax = 1,y = 2,z = 3
mmmx =1,y=2,z=0.

MHorne BbIMYCKHUKN CPpeaHUX LLKOS AenatoT rpybble owmnbkn n npu BolBoAax, CBA3aH-
HbIX C YCMNOBHbIMKU npeanoxeHusaMmn. Hanpumep, n3 akcuombl «nsa nobbix Todek A 1 B,
ecnm A+ B, To Hangetca npamasq, npoxogswas Yepes A 1 B» OHM 3aknioyatoT, YTO TOYKM
UNN NPSAMbIE CYLLECTBYIOT, @ TakkKe He MOTyT MOHSATb, MOYeMy AN CUCTEMbI, COCTOALLEN U3
€NHCTBEHHOWN NPSAMON N eOUHCTBEHHOW TOYKM Ha HEWN, 9Ta akCMoMa cnpasegnmea.

O6y4yeHune noruke cepbe3Ho obner4aetcsa 1 NPUHOCUT GonbLn 3PdEKT, ecnu B pa-
3yMHbIX Npegenax u Tam, rge 31o gaeT npenmyLLecTsa, nosib3oBaTbCs JIOrM4eCKOM CUMBO-
nukon. Cnegyet o6y4nThb LIKOMbHUKA 3anvcbiBaTb CUMBOSIMYECKN NPOCTbie opasbl, Hanpu-
Mep «BCe pauMoHaribHble Yucna — OEeUCTBUTENbHbIE YMCna» UM «HEeKoTopble OeNCTBU-
TenbHble YMCna — paunoHarbHble Yncna», OCHOBHbIE NIOrMyeckne 3akoHbl, Hanpumep (p —
q) © (~q = ~p) unn ~(Vx)P(x) & (Vx)~P(x).

@opmuposaHue MOoHAMUS O Jlo2Uu4eCcKoM 3aKoHe. \goes normyeckoro 3akoHa [OormkHa
dopMmnpoBaTbLCS Yy yHEHMKA NOCTEMNEHHO, U HEe CrieayeT CTPEMUTBLCS K popMarnbHbIM U CTPO-
rMm onpegeneHnam. BHayane Hy>XHO BblAeNATb NPUMEpPbI TOrMYECKNX UCTUH, NOAYEpPKNBas
UX OTNIMYME OT He FNOrnYeckmx, (PakTUYecKnx UCTUH. 3aTeM HayyduTb 3amevaTb oOLLyto
dopmMy normyecknx UCTUH, npuberas K CUMBONMKE, AOKa3biBaTb NPOCTbIE NOrnyeckme 3a-
KOHbI 1 onpoBepraTb OWMBOYHbIE rMNOTE3bl O NIOMMYECKON MCTUHHOCTU NPEeaSIOKEHNIA.

Bbipabomka HaebIKO8 UCI0o/Ib308aHUS 5102UYECKUX 3aKOHO8 8 paccyxdeHusix. EcTe-
CTBEHHO, BaXXHENLUMUM YCIOBMEM YCMELLUHOIO PELLUEHNs 3a4ayn O fIorm4yeckon NoLroToBke
LWKOMbHMKA criegyeT cuMTaTb XOPOLUYH FOrMYecKyrto MOAroTOBKY camoro yuutens. Ecnu
yunTenb ryboKo NOHAN naer normdeckoro 3akoHa, ydoeaurnca B npeumylecTBax Cco3Ha-
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SAEKTPOHHbBIZ XKYPHaA
TENbHOro N ABHOIO UCMOJSIb30BaHUSA JIOMMYECKMX 3aKOHOB B PACCYXOEHUAX U JoKasaTeslb-
cTBax n npmobpen COOTBETCTBYHOLLME MPAKTUYECKME HaBbIKM, TO OH HEMpeMeHHo GyaeT
yaensiTb JOS/MKHOE BHMMaHUe form4yeckon nogroToBke CBOUX YYEHUKOB.

Ho noka geno obctont He Tak. B negarormyecknx Kpyrax elle pacnpoctpaHeHo Tpa-
ANLUNOHHOE MHEHME, OTBOASLLEE FOTMKE B LLUKONTbHOW MaTemMaTUKe B OOLLEM-TO 3aKyNUCHYIO
pOsib: €10 NONb3YKTCH, HO O HEWN Maro roBopsAT. MNMpn TakoM NOAX0AE MHOMNE YYEHUKN, UMeES
CMyTHOe npefcTtaBneHne 06 OTHOLIEHUN creaoBaHus, CNOCOOHbI NULb 3ay4nTb LOKasa-
TENbCTBO, HO 4YacTo OecnoMOLLHbl B CBOMX MOMbITKAX CAMOCTOATENbHO €ro BbIMOSTHUTb.
OueBnagHo, 0by4veHmne normke AoMKHO BbITb COCTAaBHON YacTbio 06y4YeHnss matemaTuke. Jlo-
r’MYECKUN aHanM3 gokasaTeNnbCTB M OLMOOK B AOKa3aTenbCTBax, BHUMAHUE K NOrMYECKUM
3aKoHaM, MCMnosib3yeMblM B [OKasaTeNnbCTBaX, creumnasibHble norndyeckue ynpaxHeHus
W T. 4. — BCE 3TO AOMKHO OpPraHNYeCcKn BKNHOYATLCS B LLUKOSIbHYIO MaTeMaTuUKYy.

B HOBbIX CTabunbHbIX U 3KCNEepUMEHTarbHbIX y4ebHMKax 3aMeTHO BbIPOC yAerbHbIV
BEC FIOMMYECKUX INIEMEHTOB. XOYETCHA HAOEeATbCs, YTO COBEPLLUEHCTBOBAHNE Y4€OHNKOB B
3TOM HanpasneHuu dygeT NpoaosmKaTbCA.

BbiBoabl. PopMa NpeanoxeHns KOHCTPYMPYETCA U3 NPeIOKEHU creayoLLmmMm obpasom:

A. Ecnu npegnoxeHne — 6eCKBaHTOPHOE BbICKa3blBaHNE, TO B HEM COXPaHSAIT Norun-
Yeckune CBSA3KM U CKOBKM, a BbiCKa3biBaHNA 3aMeHsA0T BykBamu p, q, I, ...

b. Ecnu npeanoxeHne coaepXnt KBaHTOPbI U ABNAETCA NpeankaTom, TO B HEM CO-
XPaHSAT CKOBKKN, NepeMEHHbIe, NTorMYeckne CBS3KN U KBAHTOPbI; 3aMEHSIIOT BCE KOHKpeT-
Hble npeaukaTtbl OykBamu P, Q, R, ... (c nobasneHnem, ecnun TpebyeTcd, CKOOOK 1 3anaTbIX),
a MMeHa Bcex KOHKpeTHbIX 06bekToB — OykBamu a, b, ¢ ... .

[lBa npeanoxeHunsa nmerT obLlyto dopMy, eCcnm OHU OANHAKOBO COCTaBIEHbI U3 Bbi-
CKasblBaHUM, NpeankaToB, NOMMYECKNX CBA30K, KBAHTOPOB U ANEH KOHKPETHbIX OOBHEKTOB.
MpepnoxeHne HasbIBA€TCA FIOMMYECKN UCTUHHBLIM, €CNIN OHO UCTUHHO OL4HOBPEMEHHO CO
BCEMW NPeSNOKEHUSAMU, UMEOLLUMMU C HUM OOLLYIO dhopMy.

dopma Norn4yeckn NCTUHHOIO NPeLroXKeHNs Ha3blBaeTCA JIOrMYeCKMM 3akKoHOM. MHo-
rofieTHUM onbIT paboTbl B Negarorm4eckom MHCTUTYTe ybeaun aBTOpoB B TOM, YTO naeu
FNIOrMYECKON UCTUHBI U NOMMYECKOro 3aKOHA B UX CEMAHTMYECKOM TOSIKOBaHUU C YCNEXOM
MOTyT ObITb NPUHATHI 3a LEeHTpanbHble U YHUULMPYOLINE Naen norm4eckon noaroToBKM
LUKONbHMKA N yYnTENS.
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The study of logically true sentences in school

Abstract. The article discusses the main concepts of the theory of logic, which is taught in the school course
of mathematics and computer science: logically true sentence (logical truth), predicate, false statement, laws.
The basic laws of logic and examples of their use in specific tasks are presented. The authors emphasize the
specificity of "logically true sentences" concept study in a school course. The article presents examples of
logical thinking use at different stages of activity during the study of mathematics and computer science.

Key words: logical truth, predicate, quantifier, false statement, laws of logic, conjunction, disjunction, implica-
tion, equivalence, logical truth extension.
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