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I. IlonssTue gokasarejibCTBa

OOBIYHO 111 0O0CHOBAHUS CIIPABEJJINBOCTU TOT'O UM NHOI'O YTBEPKIe-
HIST IIPUBOJISITCS JIOBOJIBI PA3HOTO XapakTepa, B YaCTHOCTH, OYeHDL I10-
IyJISIPHBL 1 9P MEKTUBHBI PACCYKICHIS «I10 aHAJIOIMHy. K coXKaIeHuIo,
PACCYKJIEHUsT TAKOI'O POJA He 2aPAHMUPYOM BEPHOCTH 0OOCHOBLIBAEMO-
ro yrBepzKaenns. g Toro 4robbl yOenInThCs B CIPABEIMBOCTH TOTO
WJIH THOTO BBICKA3BIBAHUST (B YACTHOCTH, MATEMATUIECKON TEOPEMbI TN
hopMyIIb), B HAyKe MPUMEHSIETCST METOJINKA, Ha3blBaeMast Joka3ament-
CMBOM.
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[To-BuinMoMy, Hanbosiee CTPOro «perJaMeHTUPOBaHay IPOoIeypa. JI0-
Ka3aTe/JbCTBA B MaTeMaTHKe, TJle OHa IPEJCTaB/sieT coOOoil, B mieale,

cyry0o bopMasIbHYIO IPOIEIYPY.
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WJIH THOTO BBICKA3BIBAHUST (B YACTHOCTH, MATEMATUIECKON TEOPEMbI TN
hopMyIIb), B HAyKe MPUMEHSIETCST METOJINKA, Ha3blBaeMast Joka3ament-
CMBOM,.

[Ipumenenne nporenypbl J0KA3aTeILCTBA, 2aPAHMUPYem, ITO eCJId B
KaKO-/1100 CUTYaIlNN BBIIOJIHSIOTCS YCIOBHUS TEOPEMbI, TO ee 3aKJI0oue-
Hue OyJIeT TaKKe BEPHO B 9T0fi cutyannu (He Oy/eM yTOUHATH HEKOTOPBIe
HIOAHCHI ).



I. Ilonarue nokas3arejbCcTBa

Takum obpasoM, ecjin TeopeMa JioKas3aHa paHee, U Mbl 3HAEM, UYTO B
paccMaTpUBaeMoil cuTyallui ee yCJIOBUE BBINIOJIHEHO, TO U3JIUIIIHE IIPOBe-
PATb, BBIIIOJIHEHO JIM 3aKJIIO9EHUE: €I'0 UCTUHHOCTL caparmupoeara 1a0-
Ka3aTeIbCTBOM TEOPEMbI (€C/TH B HEM HET OIMUO0K).
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MOMEHTaAMU.
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B srToM pazjiesie Mbl PACCMOTPUM OJNH M3 MEXaHH3MOB' paspabOTKH
JI0OKa3aTeILCTBA YTBEPXKIeHNT Hanbosiee 9acTO BCTPEUAIONINXCsA B MaTe-
MaTHKe TUIIOB.

1HaspiBaeMBbIil aHAJIUTHIECKAM METOJIOM MJIM METOJOM BOCXOIAIINEr0 aHaJIN3a.



I1. PaccmarpuBaeMble TUIIBI TEOPEM

Mbl  paccMOTpUM 2 THIIA TEOPEM: TEOPEMbI-UMILIAKAIINN I
TEOPEMBbI-9KBUBAJIECHIINN (HEOOXO/IMMbIE TOSICHEHUST JIAHBl  HUKE).
Kpome Toro, B KagecrBe «BCIOMOIaTeIbHOI'O CPEACTBAY M3 METOINTIE-
CKHX COOOpaykKeHUi BBIJIEINM €llle OJMH THUIl TeOPEM, KOTOPBIi Ha30BeM
meopemamu-ceoticmeamu. Kak Mbl YBHINM, 00BIYHO TEOPEMa-CBONCTBO
IpeJICTaBIgeT co00i YacTHBIN cirydail TeopeMbl-UMILTUKAIIIH.
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Vv Vv
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Cxemarmndeckn TeopeMy Bujia «ecyin A, To By obosnadaior dpopmyioi

A= B.
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Had, 1ubo paBHa 0.

CxeMaTHIecKl TeopeMy-9KBUBAJIEHINIO «A Torga W TOJILKO TOrJA,
Korjia B» obosnauaior dpopmyiioin A < B.



I1. PaccmarpuBaeMble TUIIBI TEOPEM

Teopema-3KBuBaJIEHIIUS — 3TO TeopeMa, KOTOPYIO MOXKHO ¢POPMY/IN-
poBaTh B BUje «yTBep:KjieHne A cliipaBeJi/InBo TOr/a 1 TOJbKO TOTIA,
KOIJIa, ICTUHHO YTBepXKJeHne 5> .

OTMeTnM, 4TO TeOpeMbl-9KBUBAJIEHIINN OOBIYHO HA3bIBAIOT KPUTE-
pusmu. YTeep:kjenue P < (), To ectb P, ecau, u moavko ecau Q)
9KBUBAJIEHTHO YTBEP:KJIEHNIO 00 OJIHOBPEMEHHOI UCTUHHOCTU BbICKAa-
spiBanuii P = (Q u () = P, 1o ecThb yTBep:KIeHnit «eciu P, 1o (» n
«ecin (), To P». IToaromy s10Ka3aTe/IbCTBO TEOPEMbI-9KBUBAJICHITIH
CBOJINTCS K JIOKA3aTe/IbCTBY JIBYX TEOPEM-UMILIMKAIUIA.



I1. PaccmarpuBaeMble TUIIBI TEOPEM

Teopema-cBOIICTBO OOBITHO  YTBEPXKJIAET, YTO BCE DJIEMEHTHI U3
HeKoToporo MHoxkecTBa M obnagator cpoiicrBom S. Ilpumepsr
TEOPEeM-CBOMCTB: «CyMMa BCeX VIJIOB TpeyrojbHHUKa paHa 180°»,
wm «log, bc = log, b + log, c¢». Teopema-cBOICTBO OOBIUHO ABJISAETCS
TEOPEMON-UMILTUKAIIVECA:

ec/ll T — 3JeMeHT MHoxkecTBa A, To x obiajaer cpoiicTBoM S .

v~ ~N~

Hanpuwmep, na camom jene Teopema log, bc = log, b+ log,c dopmy-
JIIpyeTcsl TakK: <«ecju a,b,c — IoJIoKUTEe/IbHbIE YKcjia U a # 1, To
log, bc = log, b + log, c».

Perxe Teopema-CcBOICTBO BJIIETCsl T€OPEMOI-9KBUBAJIEHIINEH, HAIIPU-
MED: 8 PABHOCTMOPOHHUTL MPEY20A0HUKAT, U MOALKO 68 HUT, 6CE 1Y2/bl
pasrwvl no 60°.



I11. IIpsamast m oOpaTHBIE TEOpPEMBEI

Ecin A = B — TeopeMa-uMILInKalus, To Teopema B = A Ha3biBaeT-
cs1 OOpaTHOI K Heil TeopeMoil, IPU 3TOM UCXOJIHYIO TeOPEeMYy Ha3bIBalOT
ele IpAMOii TeopeMoii. Kpome Toro, oOpaTHbIMI K TeopeMe

A? A? C?
{ B = (' ellle HA3LIBAIOT TEOPEMbI THIIA { B =B n { B = A.

Paccmorpers npumep?



IV. Obparnast TeopeMa n TeopeMa-3KBUBAJIEHITIS
Teopema-skBuBajeHius A < B cupape/yinBa TOrJa U TOJBKO TOLJA,
KOI'J1a



IV. Obparnast TeopeMa n TeopeMa-3KBUBAJIEHITIS

Teopema-skBuBajeHius A < B cupape/yinBa TOrJa U TOJBKO TOLJA,
KOIJI& BBIIIOJIHSIETCS U TeopeMa-uMIiuinKaius A = B, n obparHas K Hell
Teopema B = A.



V. «l'enepanusi» u «odopmieHnue» Jgo0Ka3aTe/IbCTBa
TEOPEMBI

PaccmaTpuBaeMast cxema npejHazHadeHa, B IepBYIO oUepenb, s JI0-
Ka3aTeJbCTBa CPABHUTEIBHO IIPOCTHIX YTBEPZKACHUN, TAKNX, JI0KA3aTEC/ b
CTBa KOTOPBLIX B MaTeMaTH4YecKUX paboTax OObIYHO He MIPUBOJIATCS, a
3aMEHAKTCA CbpaSaMI/I TUIIa «OYEBUJIHO», <«JICT'KO JOKa3aTb» M T.II. STa
cxXeMma IpeJICTaB/IgeT coDoil BapuaHT NPUMEHEHUsI MeTO/1a BOCXOJSIIEro
aHaJIN3a, T.e. MOXKET PACCMaTPUBATHCA KaK PE3YJILTAT IPUMEHEHUA CTPa-
Ternm 1peJaBKYIIICHNA.



V. «l'enepanusi» u «odopmieHnue» Jgo0Ka3aTe/IbCTBa
TeOpPEMBI

Yro npejicrapisieT coboii I0Ka3aTe/IbCTBO? DTO HEN0YKa YTBEPK IeHUI
D1, 09, ..., Op, T KaXKJI0€ U3 YTBEPXKJICHUMN (p; sIBISIETCA JINOO «3aBe-
JIOMO BEPHBIM yTBepyKJieHneM» (Hampumep 3 = 3), WU YTBEPKJICHUEM,
JIOKA3aHHBIM paHee, WJIN CJIeJCTBUEM U3 MPEeJbLIYIUX (BbINHCAHHBIX B

9TOl 1lelI0UKe paHee) yTBep:K1eHuii”,

2Peub mjer o JormdeckoM Ipasuiie modus ponens: U3 yTBepXkKIeHU o 1 o = [ cjaejayeT yTBep-
Kienue 3.



V. «l'enepanusi» u «odopmieHnue» Jgo0Ka3aTe/IbCTBa
TEOPEMBI

[Iporiece nokazaTe/beTBa MATEMATUYECKOTO YTBEPXAK/ICHUST (TO €CTh
ITPOIECC «CO3JIAHUSA» MOC/IEOBATE/IbHOCTH YTBEPKICHUN (01, V2, . . ., ©p)
MOYKHO Pa3JIe/INTh Ha J[Ba dTalla’: 9Tall «TeHepallii» 1 3Tall «oopMie-

HUA>.

s/ apiMu CJIOBaMH, 9TO ITaIlbl IIOAI'OTOBKH «9Y€PHOBUKa» U «9YHUCTOBUKa» IHOKa3aTC/JIbCTBA.
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V. «l'enepanusi» u «odopmieHnue» Jgo0Ka3aTe/IbCTBa
TEOPEMBI

[Tporecc jokazaTebLCTBa MaTeMaTHIECKOrO YTBEPXKJeHUs (TO ecThb
ITPOIECC «CO3JIAHUSA» MOC/IEOBATE/IbHOCTH YTBEPKICHUN (01, V2, . . ., ©p)
MOYKHO pazJIe/InTh Ha JBa dTala: dTall «IeHepaluny 1 3Tall «odopMie-
nugy. Ha [IEPBOM 9Tall€ I10JIy9a€eM BCE Tpe6yeMbI€ JJIA JOKa3aTe/1bCTBa
«apPr'yMeEHTbI» @;, Ha BTOPOM — BbIIINCbIBAEM HNX B JIOTUYECKO I[1OCJIE 1O~
BaTeJbHOCTH. Ha 9Tame renepaliun 10Ka3aTeIbCTBO OUePeIHON IMILINKA-

nuu (TO €CTh YTBEPIKIEHUST «EC/IH. .., TO...» ) CBOJUTCS K JJOKA3ATE b=
CTBY JAPYTOil IMILTUKAIIAY C IIOMOIIBIO ONMCAHHBIX HUKe JIeHCTBUI, TI0KA,
HAKOHEI[, He [IOJIYIUM UCTUHHOE YTBEpPKIeHune: JTN00 yrKe JOKa3aHHOe Pa-
Hee, OO akcuomy, b0 yTBep:kjieHne tuila «ecjin A, To Ay, KoTopoe,
OYEBHU/IHO, BEPHO JIJIsI JII0O0I0 BhICKa3biBaHusa A.



V. «l'enepanusi» u «odopmieHnue» Jgo0Ka3aTe/IbCTBa
TEOPEMBI

[Iporiece nokazaTe/beTBa MATEMATUYECKOTO YTBEPXAK/ICHUST (TO €CTh
ITPOIECC «CO3JIAHUSA» MOC/IEOBATE/IbHOCTH YTBEPKICHUN (01, V2, . . ., ©p)
MOYKHO pazJIe/InTh Ha JBa dTala: dTall «IeHepaluny 1 3Tall «odopMie-
Husi». Ha sTane opopmiiennst Mbl HA0OOPOT, HAUNHAEM C BEPHBIX YTBEpP-

JKJIEHUH, TIOTOM IIOJIydYaeM U3 HUX CJIEJICTBUS, U3 KOTOPHIX CHOBa BbHIBO-
MM cJejicTBust, n T.11. [lociieHuM ciecTBreM B 9TOM IENOYKe JIOJIZKHO
ObITH JIOKA3bIBAEMOE YTBEP:KICHHE.



V.1. DTa1n reaepanun
Ha sTarne remeparum HeoOX0IMMO:

1. Ono3HaTb THUII JIOKA3BIBAEMOI'O YTBEP:KJEHUsI — 9TO TeopeMa-
SKBUBAJICHIIUsI, TeopeMa-UMILINKaIUs WX TeopeMa-CBONCTBO. Kcin
9TO He TeopeMa-UMILIMKAIUs, TO CBECTU J0Ka3aTe/IbCTBO MCXOJIHOTO
VTBEPKJAECHNS K JIOKA3aTE/IbCTBY TEOPEMbI-MMILIUKAIIIN.



V.1. DTa1n reaepanun
Ha sTarne remeparum HeoOX0IMMO:

1. Ono3HaTb THUII JIOKA3BIBAEMOI'O YTBEP:KJEHUsI — 9TO TeopeMa-
SKBUBAJICHIIUSI, TeopeMa-UMILIKaIUs WM TeopeMa-cBoiicTBo. [lpn
HeOOXOIUMOCTHU CBECTU JI0KA3aTEeIbCTBO K JOKa3aTe/IbCTBY TEOPEMbI-
UMILIIKAIIAN.

2. BorjiennTh BbhICKa3bIBaHUE, CIIPABEIIMBOCTD KOTOPOTO YTBEPAKIAETCS
B 3aKJIIOUCHIHI: OOBIYHO 9TO PaBEHCTBO, HEPABEHCTBO, BKIIOUEHNIE, JIe-
JIUMOCTDb. ..



V.1. DTa1n reaepanun
Ha sTarne remeparum HeoOX0IMMO:

1. Ono3HaTb THUII JIOKA3BIBAEMOI'O YTBEP:KJEHUsI — 9TO TeopeMa-
SKBUBAJICHIIUSI, TeopeMa-UMILIKaIUs WM TeopeMa-cBoiicTBo. [lpn
HeOOXOIUMOCTHU CBECTU JI0KA3aTEeIbCTBO K JOKa3aTe/IbCTBY TEOPEMbI-
UMILIIKAIIAN.

2. BorjiennTh BbhICKa3bIBaHUE, CIIPABEIIMBOCTD KOTOPOTO YTBEPAKIAETCS
B 3aKJIIOUCHIHI: OOBIYHO 9TO PaBEHCTBO, HEPABEHCTBO, BKIIOUEHNIE, JIe-
JIUMOCTDb. ..

3. Haiitu yTBep:Kienne, u3 KOTOPOro CJAeAyeT BbIJIEJICHHOE B IIPEbITY-
IeM IYHKTe BblCKasbiBaHue. [Jist 3Toro HaJlo MCIOJIL30BATL ONpe-
denenus, MOCBLIKY, JIOKA3aHHbIe TeopeMbl, HHMOPMAIMIO O METOJiaxX
JIOKA3aTe/IbCTBa (HAIIPUMED, METO/] «OT MPOTUBHOTOY ).



V.2. 9tan opopmiieHUs

«Odopmitenne JoKazaTelbCTBay. B JIOrMKe NPUHSTO €CTeCTBEHHOEe
[MpaBUJIO: UMIIJIMKalllud B LEJIOM IIPpU H€6€pHOTZ ITOCBUJIKE CUHUTAETCA UC-
MUHHOT He3aBUCUMO OT MUCTUHHOCTHU UJIM JIOXKHOCTU ee 3aKJII0OUEHUS.



V.2. 9tan opopmiieHUs

«Odopmitenne JoKazaTelbCTBay. B JIOrMKe NPUHSTO €CTeCTBEHHOEe
[MpaBUJIO: UMIIJIMKalllud B LEJIOM IIPpU H€6€pHOTZ ITOCBUJIKE CUHUTAETCA UC-
MUHHOT He3aBUCUMO OT MUCTUHHOCTHU UJIM JIOXKHOCTU ee 3aKJII0OUEHUS.

B camomMm pese, ecm MCTUHHO KaKoe-TMOO yTBEPKJIECHUE O, JIOIMYCTHM,
paBHOOEIPEHHBIX TPEYTOJIbHUKAX, 8 PacCMaTpPUBaeMblii TPEYTOJIbHUK —
HE paBHO6e£LpeHHI)IIL/,I7 TO 9TO «HE€ HapyHIUT» HMCTHUHHOCTHU YTBEPzKJICHNA
«eCJI TPEYTOJbHUK /\ PaBHOOEIPEHHBIH, TO ...».



V.2. 9tan opopmiieHUs

«Odopmienne gokasaTe/bCTBay. B JIOTMKe NPUHATO €CTeCTBEHHOEe
IPABUJIO: UMILIUKAILMS B LIEJIOM IIPU HEeBePHOT IOCBLIKE CUUTAETCS UC-
MUHHOT HE3aBUCUMO OT UCTUHHOCTH MJIN JIOXKHOCTU €€ 3aKII0UEHUSI.

B camowm jieste, ecim MCTUHHO KaKoe-TNOO yTBEPZKIEHHUE O, JIOIMYCTHUM,
paBHOOEIPEHHBIX TPEYTroJIbHUKAX, & PacCMaTpPUBaeMbIil TPeyroJabHUK —
HE paBHO6e}1peHHbHL/’I7 TO 9TO «HE€ HapyHIUT» HMCTHUHHOCTHU YTBEPzKJICHNA
«eCJIM TPEYTOJBHUK /\ paBHOOEIPEHHDIM, TO ...».

Iesio B TOM, UTO B NPOTUBHOM CJIy4ae Mbl MOIJIN Obl HepacHobedpe-
HoUll TPEYTOJIBHUK CIUTATH KOHTPIPUMEPOM K 3TOMY YTBEPZKIEHHUIO, HO O
HepaBHOOEIPEHHBIX TPEYroIbLHIKAX B HeM Hudero He ropopuiiock! [Tosro-
MY B CHUTYaIllH, KOTJ& YCJIOBHE TEOPEMbI-UMILINKAIINNA HEe BLIOJIHSAETCS,
9Ta TeopeMa CUNTAETCS UCTUHHOM.



V.2. 9tan opopmiieHUs

«Odopmitenne JoKazaTelbCTBay. B JIOrMKe NPUHSTO €CTeCTBEHHOEe
[MpaBUJIO: UMIIJIMKalllud B LEJIOM IIPpU H€6€pHOTZ ITOCBUJIKE CUHUTAETCA UC-
MUHHOT He3aBUCUMO OT MUCTUHHOCTHU UJIM JIOXKHOCTU ee 3aKJII0OUEHUS.

Taxnm oOpazom, paccMoTpeHnst TpedbyeT TOIBKO CIydaii, KOrja MOChLI-
Ka (TO ecTh ycjioBHe) TeopeMbl HCTHHHO. [losTomy odopmiienue qoKasa-
TEeJIbCTBA OOBITHO HAUMHAELTCS C «PUTYaJILHON Ppasbly : IyCTh BHIIIOJIHEHO
yCJIOBHE TeopeMbl (KaK MPaBUIO, B 9TOM MECTe MPUBOJAUTCS (POPMYJIH-
POBKa ITOCBIJIKH I[OK&SI)IB&GMOVI HMHHHK&HMH). ﬂ&ﬂbﬂle BBIIIMCBIBAOTCA
cJjleJCTBUA N3 Hee ¢ UCIIOJIb30BaHueM HaﬁﬂeHHle Ha 9Tall€ «I'€HCpallu»
apryMeHTOB.



V.2. Dran odpopMmiaeHnd

«Odopmienne JokazaTeabcTBa». B JlIoruke NPUHATO eCTeCTBEeHHOe
IPABIJIO: UMILIUKAIUS B IIEJIOM IIPU HEGEePHOTU MOCBLIKE CUUTAETCS UC-
MUHHOU HE3aBUCUMO OT UCTUHHOCTHU WJIA JIOXKHOCTH €€ 3aKJII0YCHISI.

Taxum 00pa3oM, pacCMOTPeHUsT TPeOyeT TOILKO CIydail, KOrja IOChLI-
Ka (TO ecTh yCIOBHE) TeopeMbl HCTHHHO. [ToaTomy odopmiienne jgokasa-
TeJILCTBA OOBbIMHO HAUMHAETCs C «PUTYAIBHON (ppasbl»: 1IyCTh BIIIOJIHEHO
yCJIOBHE TeopeMbl (KaK MPaBUIO, B 9TOM MECTe MPUBOJAUTCS (POPMYJIH-
POBKa MOCBLIKE JIOKa3bIBaeMOil UMILUKaIui). Jla/ibiine BoITICBIBAIOTCST
CJIeJICTBUSI U3 Hee C UCIO0JIL30BaHeM HailJIeHHBIX Ha dTalle «MeHepalllily
aApryMeHTOB.

[TocnepnuMm ciejicTBUEM JIOJIZKHO OBbITH 3aK/II0UYEHNE TEOPEMbI.

PaccmoTrpers npumep?



VI. Crnenndpnyeckme MeToabl JOKa3aTeJbCTBa: MaTe-
MaTH9€CKad MHAYKINA

B pasnbIx obs1acTsaxX HayKU 4acTo UMEIOTCs DoJjiee UM MeHee crenndu-
JecKue MeTO/Ibl JIOKAa3aTe/IbCTB WM, 110 KpaifHeil Mepe, 0coOble BepCHH
obmux MeTonoB. OJHNM U3 CAMBIX PACIPOCTPAHEHHBIX METOJOB JOKa-
3aTEIbCTBA ABJISIETCsT Memod uHdyKyu, IpU KOTOPOM 0DOCHOBAHUEM HC-
THUHHOCTH YTBEPzKJICHUA ABJIACTCA TOT (baKT, qTO BO BCEX UCCJIETOBaHHBbIX
CUTYaIIIX 9TO YTBEPKIeHIe MoATBep:K 1aeTcs. Hampumep, gokasaresnb-
CTBOM TOT'O, UTO 3eMJIsI NPUTATUBaeT (PU3UIECKUE TeJIa, sIBJISETCS TOT
BbaxT, 94TO ITO YTBEPIKJECHHUE MOJTBEPXKIACTCS B KarKJIOM IMPOBOINMOM
HAMI 9KCIIEPUMEHTE.



VI. Crnenndpnyeckme MeToabl JOKa3aTeJbCTBa: MaTe-
MaTH9€CKad MHAYKINA

Pazymeercs, 5ToT MeTo JI0Ka3aTeIbCTBa HE rapaHTUPYeT BEPHOCTH
yTBep:kacHus. Hampumep, MoxkeT ObITb, YTO HCKIIOYEHUS U3 ODIIETo
IIpaBuia BCe-TaKU eCThb, HO OHU O4YeHb PeJKU. B Maremaruke B HACTO-
siiiee BpeMsl OCHOBHBIM KPUTEPUEeM UCTUHHOCTU YTBEPXKIEHHS sBJISIeTCSI
dopMmasibHOE J0Ka3aTeIbCTBO, a He I0JITBEP:KJIeHIe TeOPeTHIECKUX pe-
3yJILTATOB Ha IPAKTUKE. JTO CBSI3aHO C TEM, UTO COBPEMEHHbIE MaTeMar-
TUYEeCKUe TeOPUU MCKJIIOUYUTEIbHO a0CTPAKTHBI U HOCAT, KaK IPABUIIO,
«IUCTO IpaMMaTUYECKUIl» XapaKTep, a ceMaHTHKa 3a4acTyl0 COBCEM He
paccMmarpuBaercs. [loaToMy IPUHIMIT UHAYKIIMU B MaTeMaTHKe IIpeTep-
1eJl CyleCTBeHHbIE M3MEeHeHUsI, crajl Oojiee 9eTKUM U (DOpPMaIbHBIM U
HA3BIBAETCSI «MaTeMaTHIeCKON MHIYKIIIeiis.



VI. Crnenndpnyeckme MeToabl JOKa3aTeJbCTBa: MaTe-
MaTH9€CKad MHAYKINA

[IpumensieTcst oH J/IsI JOKA3aTeILCTBA BLICKA3BIBAHNUSI, B KOTOPOM B Ka-
4eCTBe OJIHOTO U3 CYOBEKTOB BBICTYIIAET IIeJI0€ YUCIIO 11, IPUIEM 1 > 1.
Hanpumep, sro dopmyna 1+24+ ... +n = @ (3mece mg = 1) wm
YTBEPKJEHIE O TOM, YTO CYMMa VIVIOB BBLIIYKJIOIO M-yTOJbLHUKA PaB-
Ha m(n — 2) (31echb ng = 3). [Ipu 9T0M 3a1acTyIO JI0OKA3ATH YTBEPKICHNE
cpasy i Jitoboro n > ngy ObIBaeT HEBO3MOXKHO. B 9TOM ciiydae mpuMe-

HAETCA METO/ MaTeMaTUYeCKO NMHIAYKINN.



VI1.1. baza u mar mareMaTu4ecKoii MHIYKIIUNI

CyTb MeEeTOda MaTeMaTUYIeCcKOMN NMHAYKOANW COCTOUT B TOM, 4YTO H0-
Ka3aTesbeTBO npejukata U(n), n > ng, pasdbuBaeTcs Ha jiBa dTara: J10-
Ka3aTeJIbCTBO 0a3bl MHAYKIIUN U IIara MHIYKITAN.



VI1.1. baza u mar mareMaTu4ecKoii MHIYKIIUNI

CyTb MeEeTOda MaTeMaTUYIeCcKOMN NMHAYKOANW COCTOUT B TOM, 4YTO H0-
Ka3aTesbeTBO npejukata U(n), n > ng, pasdbuBaeTcs Ha jiBa dTara: J10-
Ka3aTeJIbCTBO 0a3bl MHAYKIIUN U IIara MHIYKITAN.

Baza maayknum: HeoOXoaUMO — yOeJIUThCI B
BepHOCTH yTBep2KieHnst U(ng).



VI1.1. baza u mar mareMaTu4ecKoii MHIYKIIUNI

CyTb MeEeTOda MaTeMaTUYIeCcKOMN NMHAYKOANW COCTOUT B TOM, 4YTO H0-
Ka3aTesbeTBO npejukata U(n), n > ng, pasdbuBaeTcs Ha jiBa dTara: J10-
Ka3aTeJIbCTBO 0a3bl MHAYKIIUN U IIara MHIYKITAN.

Baza maayknum: HeoOXoaUMO — yOeJIUThCI B
BepHOCTH yTBep2KieHnst U(ng).

[lar uEIyKOUAT: mar HHAYKIAH 3aK/II09aeT-
cs B Jlokasareberse U(n) B IPenoioxKe-
HIW, 9TO Bee yTBepKienus U(m) BepHBI st
nyg < m < n.

Paccmorpers npumep?



VI.2. CBs3b ¢ MeTOZIOM JI0Ka3aTeJIbCTBA «OT HPOTUB-
HOTO»

Metoa maTeMaTnvdecKoil MHIYKINN (PAKTUIECCKN SIBJISIETCSA <«IIO3UTHUB-
HOIT (POPMYIMPOBKOIT» COOTBETCTBYIONIEIO PACCYZKIEHNA «OT ITPOTHUBHO-
ro».



VI.2. CBs3b ¢ MeTOZIOM JI0Ka3aTeJIbCTBA «OT HPOTUB-
HOTO»

Metoa maTeMaTnvdecKoil MHIYKINN (PAKTUIECCKN SIBJISIETCSA <«IIO3UTHUB-
HOIl POPMYJITPOBKOIT» COOTBETCTBYIOIIETO PACCYKIACHUS «OT IIPOTUBHO-
ro».

B camowm Jiefnie, mycTh MbI IPOBEIN J0Ka3aTeJILCTBO METOIOM MaTeMar-
THIECKO! MHJIYKIWHU, TO €CThb 0as3a W mIar MHIYKIWU JoKaszaHbl. 11ycTs,
TeM He MeHee, nipejukar U(n) cripaBejiiue He /s JIOOOTO 1 > ny.



VI.2. CBg3b ¢ METOJA0M J0Ka3aTeJbCTBA «OT HPOTUB-
HOI'oO»

Metoj; MaTeMaTrndecKoil nHYKINN (GAKTUYECKN ABJISICTCS <IIO3UTHB-
HOIT POPMYIMPOBKOIT» COOTBETCTBYIOIICIO PACCYZKICHUS «OT NPOTUBHO-
ro».

B camom jiesie, 1myceTh Mbl HPOBEIH JIOKA3ATEILCTBO METOJOM MaTeMa-
TUYCCKOI MHAYKIMH, TO €CTh 0a3a U Har MHIYKINN JOKasaHbl. [1yeTs,
TeM He MeHee, nipejukar U(n) cripaBejiiue He /s JIOOOTO 1 > ny.

Bribepem HamMmeHbInii Takoir Homep m > mnyg, Jjis Kotoporo U(n)
HEBEPHO.



VI1.2. CBg3b ¢ METOA0OM JI0Ka3aTeJILCTBA «OT ITPOTUB-
HOI'oO»

Metoj; MaTeMaTrndecKoil nHYKINN (GAKTUYECKN ABJISICTCS <IIO3UTHB-
HOIl (POPMYJINPOBKOiI» COOTBETCTBYIONIEIO PACCYZKICHUS «OT IPOTUBHO-
ro».

B camom Jiesie, mycTh MBI IIPOBEJIH JI0KA3aTEILCTBO METOIOM MaTeMar-
TUYECKON MHJIYKIMKU, TO ecTh 0a3a 1 mar WHIYKIUKA JoKa3aHbl. 11ycrn,
TeM He MeHee, nipejukar U(n) cripaBejiiue He /s JIOOOTO 1 > ny.

Bribepem HamMmeHbInii Takoir Homep m > mnyg, Jjis Kotoporo U(n)
HEeBEPHO.

Ecin n = ng, To 9T0 IPOTUBOPEUNT JIOKA3AHHONI 0a3e WHIYKIIIH.



VI.2. CBa3b ¢ MeToA0M J0Ka3aTeJIbCTBA «OT IPOTUB-
HOIr'o»

Metoj1 MmareMaTndecKoil NHIYKINN (PAKTUIECKN SABJISIETCS «II03UTUB-
HOIT (DOPMYJIMPOBKOI» COOTBETCTBYIOIIEIO PACCYKJIEHUS «OT IPOTUBHO-
ro».

B camom jiesie, 1mycTh MbI IIPOBEJIN JIOKA3aTE/JILCTBO METOJOM MaTeMa-
TUYECKO! MHJYKIMU, TO €CTh 0a3a W Mar WHIYKIUN jJoKa3aHbl. [IycTb,
TeM He MeHee, nipejukar U(n) cripaBejiiue He /s JIOOOTO 1 > ny.

Bribepem HamMmeHbInii Takoir Homep m > mnyg, Jjis Kotoporo U(n)
HEBEPHO.

Ecin n = ng, To 9T0 IPOTUBOPEUNT JIOKA3AHHONI 0a3e WHIYKIIIH.

3Haunt, n > ng. Tak Kak n — Haumenvwul Takoit Homep, aro U(n)
HEBEPHO, TO JIJIs1 JTIOOOTO TAKOTO M, IT0 Ny < m < n, yreepxKienne U(m)
BEPHO.



VI.2. CBa3b ¢ MeToA0M J0Ka3aTeJIbCTBA «OT IPOTUB-
HOIr'o»

Metoj1 MmareMaTndecKoil NHIYKINN (PAKTUIECKN SABJISIETCS «II03UTUB-
HOIT (DOPMYJIMPOBKOI» COOTBETCTBYIOIIEIO PACCYKJIEHUS «OT IPOTUBHO-
ro».

B camom jiesie, 1mycTh MbI IIPOBEJIN JIOKA3aTE/JILCTBO METOJOM MaTeMa-
TUYECKO! MHJYKIMU, TO €CTh 0a3a W Mar WHIYKIUN jJoKa3aHbl. [IycTb,
TeM He MeHee, nipejukar U(n) cripaBejiiue He /s JIOOOTO 1 > ny.

Bribepem HamMmeHbInii Takoir Homep m > mnyg, Jjis Kotoporo U(n)
HEBEPHO.

Ecin n = ng, To 9T0 IPOTUBOPEUNT JIOKA3AHHONI 0a3e WHIYKIIIH.

3Haunt, n > ng. Tak Kak n — Haumenvwul Takoit Homep, aro U(n)
HEBEPHO, TO JIJIs1 JTIOOOTO TAKOTO M, IT0 Ny < m < n, yreepxKienne U(m)
BepHo. Ho Torja, corsiacHo JloKa3aHHOMY IHAry WHIYKIIAN,



VI1.2. CBg3b ¢ METOA0OM JI0Ka3aTeJILCTBA «OT ITPOTUB-
HOI'oO»

Metoj; MaTeMaTrndecKoil nHYKINN (GAKTUYECKN ABJISICTCS <IIO3UTHB-
HOIl (POPMYJINPOBKOiI» COOTBETCTBYIONIEIO PACCYZKICHUS «OT IPOTUBHO-
ro».

B camom jiesie, 1myceTh Mbl HPOBEIH JIOKA3ATEILCTBO METOJOM MaTeMa-
TUYECKON MHJIYKIMKU, TO ecTh 0a3a 1 mar WHIYKIUKA JoKa3aHbl. 11ycrn,
TeM He MeHee, nipejukar U(n) cripaBejiiue He /s JIOOOTO 1 > ny.

Bribepem HamMmeHbInii Takoir Homep m > mnyg, Jjis Kotoporo U(n)
HEeBEPHO.

Ecin n = ng, To 9T0 IPOTUBOPEUNT JIOKA3AHHONI 0a3e WHIYKIIIH.

3Haunt, n > ng. Tak Kak n — Haumenvwul Takoit Homep, aro U(n)
HEBEPHO, TO JIJIs1 JTIOOOTO TAKOTO M, IT0 Ny < m < n, yreepxKienne U(m)
BepHo. Ho Toryia, cornacto jokazansoMy tary wagaykmuu, U(n) To-
JKe BEpHO, 4TO IIPOTUBOPEYUT BLIOODY 7.



VI.2. CBs3b ¢ MeTOZIOM JI0Ka3aTeJIbCTBA «OT HPOTUB-
HOI'O»

Taxum obpasom, ecyiu JioKa3aHbl 6a3a u mar uHayKiuu, To U(n)
NCTUHHO JIJIs JIIo6oTro n > ny.

13 BbIIIIECKA3aHHOIO MOXKHO CJeJIaTh CJEYIONHNH BLIBOJI;

IIpu doxazamenvcmee waza uHdyKyUU HEOOLOOUMO CEECTU CUMYAUUIO

K CAYUAI0 MEHDULE20, YEM <MEKYULEEs, SHAYEHUA NADPAMEMPE 1.
Paccmorpers npumep?



VI1I. Ecan HenoHATHO, KaK J0Ka3aThb...

Yro JeJiaThb, €CJIM 110CJI€ IIPOYTEHNA JOKa3aTe/IbCTBa 9YTO-TO OCTaJIOCh
JUIsT Bac HelOHATHBIM? MOYKHO IIPeJIo’KUTh HECKOJIBKO CIIOCODOB IIpe-
OJO0JIEHUA 9TOI'O 3aTPYIAHEHM .



VI1I. Ecan HenoHATHO, KaK J0Ka3aThb...

1. Eme pas npoanainsupoBaTh onpedesetis NOHATH, NCII0JIB30BAHHbBIX
B POPMYJINPOBKE U JOKa3aTEIbCTBE TEOPEMBI.



VI1I. Ecan HenoHATHO, KaK J0Ka3aThb...

1. Eme pas npoanainsupoBaTh onpedesetis NOHATH, NCII0JIB30BAHHbBIX
B POPMYJINPOBKE U JOKa3aTEIbCTBE TEOPEMBI.

2. Cieayer ele pas 10JpoOHO pacCMOTPETb IIPUBEJIEHHOE B KHUT'E JIO-
Ka3aTeJbCTBO. Bo3MoXKHO, BBl He 0OpaTu/IM BHUMaHHIE Ha KaKYIO-TO
JleTaJlb, OKa3aBIIYIOCs CYIIECTBEHHOII.



VI1I. Ecan HenoHATHO, KaK J0Ka3aThb...

1. Eme pas npoanainsupoBaTh onpedesetis NOHATH, NCII0JIB30BAHHbBIX
B POPMYJINPOBKE U JOKa3aTEIbCTBE TEOPEMBI.

2. Cieayer ele pas 10JpoOHO pacCMOTPETb IIPUBEJIEHHOE B KHUT'E JIO-
Ka3aTeJbCTBO. Bo3MoXKHO, BBl He 0OpaTu/IM BHUMaHHIE Ha KaKYIO-TO
JleTaJlb, OKa3aBIIYIOCs CYIIECTBEHHOII.

3. Ecim 310 HE 1mOMOTJIO, cllejlyeT NMPUMEHUTH NPUEM KOHKPEeMU3auul,
T.e. paccMOTpeTh npuMep. Hepejko jgocTaTodno npujaaTh IepeMeH-
HBIM KOHKpETHBIe 3HadeHnd. MorkeT okazaTbCs, UTO IIPHU STUX 3Ha-
YEeHUAX [IEPEMEHHBIX HE BCE pacCMaTpuBaeMble YTBEPZKJICHUS BEPHHBI,
HO TeM He MeHee BaM CTaHeT MOHATHON IpUuYnHa 3aTPy/HEHUS.



VI1I. Ecan HenoHATHO, KaK J0Ka3aThb...

4. Mo»KHO TONBITATHCS CAaMOCTOSTEIBHO JI0KA3aTh TEOPeEMY, UCIIOIb3Ys
paccMOTpeHHbIe BbIIIe peKOMeHgalun. Kak Hu cTpaHno, UMEeHHO I0-
IIBITKA CAMOCTOATEbHO OCYIIECTBATH JOKA3aTE/IbCTBO MHOTJIA TTOMO-
racT pas3odpaTbcs B HEIMOHSITHOM pPacCyKJICHNN.



VI1I. Ecan HenoHATHO, KaK J0Ka3aThb...

4. Mo»KHO TONBITATHCS CAaMOCTOSTEIBHO JI0KA3aTh TEOPeEMY, UCIIOIb3Ys
paccMOTpeHHbIe BbIIIe peKOMeHgalun. Kak Hu cTpaHno, UMEeHHO I0-
IIBITKA CAMOCTOATEbHO OCYIIECTBATH JOKA3aTE/IbCTBO MHOTJIA TTOMO-
racT pas3odpaTbcs B HEIMOHSITHOM pPacCyKJICHNN.

5. Kak koMOMHAIMIO MOCIEHUX JABYX PEKOMEHIaInil MOXKHO paccMaT-
pPUBATb COBET NONLIMAMBHCA NOCMPOUMD KOHMPNPUMEDPDL K JTOKABbI-
BaEMOMY YTBEPKIEHUIO.
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6. PaccMoTpeTh BapuaHThI JI0KA3aTe/IbLCTB, IPUBE/ICHHBIE B JIPYTUX KHIU-
rax. Bmecre ¢ TeMm ciaejyeT uMeTh B BUJLY, 9TO B JIDYTOM yIeOHUKE MO-
JKeT HCII0JIb30BaThC JIpyragd 10C/e/I0BATC/IbHOCTD U3JIOXKEHUS, TarKe
Jpyrasi akCMOMaTHUKa, [HO9TOMY HEKOTODPbIE YTBEPXKJICHUS IIPU 3TOM
N3JIOZKEHUU JIOKa3bIBAIOTCA HAMHOTIO Jierde, YeM, JIOIYCTUM, B Hallleil
pabboTe, HO JI0KA3aTe/JIbCTBO JIPYIMX YTBEPKJICHUI cTaHOBUTCsS 0O-
Jiee CJIOKHBIM. Horaa yrpolienne J0CTUTaeTcs 3a cueT NpuMeHeHn s
He COBCEM KOPPEKTHBIX OIpeleleHnil 1 paccy:Kaennii. Tem He Menee,
pasyMeeTcd, KeJjaaTeJbHO 3HaTh U JIPYyrue MOJX0Abl K paccMaTpuBae-
MOMY MaTepuaJy.



VI1I. Ecan HenoHATHO, KaK J0Ka3aThb...

7. YuuTrbiBasg ocoOyI0 poJib OTHOIIEHHUS PaBEHCTBA B MaTeMaTHKE, Bbl-
JIeJIUM CIIOCOOBI JIoKa3aTeIbCTBa paBeHcTBa. /loKa3zaTesibCcTBO pa-
BeHCTBa L = R 00bIYHO OCYIIECTBIISETCS OJJHUM U3 CJIEIYIONUX CIIO-
coboB: a) cBejieHreM K JiByM HepaseHcTBaM L < R u L > R win
pruodenusv L C R u L DO R; 06) npuBejieHneM K H3BECTHOMY
TOYKJICCTBY C IOMOIIBIO PABHOCHJIBHBIX MPE00PA30BaHuiil; B) METO-
JIOM «OT IpOTUBHOrO». B jgaHHOIl pabore Mbl OyleM HUCIOJIb30BATh,
B OCHOBHOM, IIEPBBIIl 13 3TUX CIIOCODOB, MOCKOJBKY Mbl PACCMOTPHUM
BeCbMa OI'paHUYEHHbI HADOP TOXKJIECTB areOpbl MOJIMHOZKECTB, UTO
3aTPYyIHAET IPUMEHEHHe MeTo/Ia JIOKa3aTeIbCTBA «OT IMPOTUBHOTO.



Cracu6o
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BHUMaHUue!

e-mail: melnikov@k66.ru, melnikov@r66.ru
caiiter: http://melnikov.k66.ru, http://melnikov.web.ur.ru

BepuyThca K cnucKy npe3eHTanmii?
BepuyThca K penieHnio cucremM ypaBHEHUIi?
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