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MATEMATHUKA U ROKA3ATENIbCTBA

Jaske HeBHAKOMBINM ¢ MaTeMaTUKOU 4eJIOBEK, B3AB B PYKU KHUTY II0
MaTeMaTuKe, MOKET, KaK IIPaBUJIO, CPa3y OMPEJeJUTh, UTO 9Ta KHUTA
JIEeACTBUTEJLHO IO MaTeMaTWKe, a He II0 KaKOMYy-HUOyIb APYromy
mpenMery. VI meso He TOJBKO B TOM, YTO TaM 00s3aTeJbHO OyIeT MHOTO
dopmya: ¢GopMyabl €CTh U B KHUTraX IO (U3UKEe, II0 aCTPOHOMUU HJIU
M0 MOCTOCTpoeHuio. I[eo B TOM, UTO B JIt000I CepbE3HOIl KHUTE II0
MaTeMaTUKe HEIPEeMeHHO IIPUCYTCTBYIOT Ookxaszamenbcmeéa. VIMEHHO
IOKa3yeMOCTh MaTeMaTUYeCKUX YTBEP:KAEHUI, HaJIUUYWe B MaTeMaTH-
YEeCKMX TEeKCTaX A0KAa3aTeJbCTB — BOT UTO HATIVIAJHEE BCETrO OTIUYaeT
MaTeMaTUKy OT APYyrux objacTeii 3HAHUA.

ITepBy0 HOIBITKY OXBATUTh €IMHBIM TPAKTATOM BCIO MaTeMaTHUKY
IpelIIPUHAJ ApeBHerpeueckuit marematuk EBkiaupn B III Beke no Ha-
meir apel. B pesysabrare mosBuauchk 3HaMeHuThble « Hauama» EBriampa.
A BTOpas HOMBITKA COCTOSJIAaCh TOJBbKO B XX BeKe H. 5., U IPUHAMJIE-
JKUT OHA (paHITy3ckoMy MareMaTuky Hukond Bypb6axi!, mauaBmemy
B 1939 roay msmaBaTh MHOTOTOMHBIN TpakTaT « Hauasma maTeMaTuKM».
Bor kaxkoii pasoii oTkpeiBaeT Bypbaku cBoit Tpaxrar: «Co Bpemén rpe-
KOB I'OBOPHUTH ,,MaTeMaTUKA‘“ — 3HAUUT T'OBOPUTH ,,JOKABATEIHCTBO®» .
Takum o6pasoM, «MaTeMaTHUKa» U «I0Ka3aTeJbCTBO» — STHU [IBa CJIOBA
00'BABIAIOTCA IMOYTH CUHOHUMAMU.

Kasamochk 0bI, MOKHO BO3PasUTh, UTO NOKA3aTeJIbCTBA BCTPEUYAIOT-
cd u B Apyrux cdepax — CKakeM, B iopucnpynennuu. Hamnpuwmep,
B CyZe KaKAas U3 CIOPAIUX CTOPOH NIPENBABIAET CBOU TOKA3aTelb-
cTBa (IPpUUYEM OKA3aTEIHCTBA OJHOM CTOPOHBI HEPEAKO IIPOTHUBOPEYAT
JIOKas3aTeJabCTBAM ApPYyTroil cTopoHbl). OMHAKO BCe COTJIACHBI, YTO Ma-
TeMaTUYecKue TOKasaTeJbCTBa Topasno ybOeauTeabHee TeX, KOTOpBIe
IIPOU3HOCATCS B CyJax.

HorxasaTenbCcTBa, COOCTBEHHO, BCTPEUAIOTCS BO BCEX HAyKaX, gayKe
B HayKax T'yMaHUTapHBIX. [IpuBeny ABa mpuMepa: MEPBBIA U3 UCTOPU-
YeCKOl HayKHW, BTOPOU — 13 (DUJIOJOTHUH.

1Ha camomM feie TakOTO MaTeMaTHKa He cymecTByeT. Hukond Byp6akit — 5To KOJLIEK-
TUBHBIN IICEBAOHUM I'DYINBl MaTeMaTHUKOB, momo6Ho Tomy Kak «Kospma IIpyTkoB» —
KOJIIEKTUBHBIA IICEBIOHUM TIDYNIBl IucaTejeil (HO TOJIBKO, B OTJIUYUE OT TIPYIIIBI
Byp6aku, rpynnbsl MOCTOSHHOTO cocTaBa). CKkaszaHHOEe He MOCIYKUJIO IMPENATCTBUEeM HU
TOMY, YTOOBI I-H Byp0aku mMes CBOM IIOUTOBBIHM ANUK Ha MeXAYHAPOZHOM CHE3Je
maremMaTukoB B MockBe B 1966 r. (mpuuém moura M3 SAIIMKA KHCIPaBHO 3abupasachk),
HU TOMY, 4TOOBI OH IIOJIyYMJI TOHOpPAp, BBHIMMCAHHBIA €My u3xaTeabcTBOM «Mup» 3a
ocymiecTBiéHHOe B 1965 r. m3maHuwe DYCCKOrO IIepeBOfa IIEPBOTO TOMa €ro TpakTa-
Ta. PacckaspIBaloT, uTO Korma AMepHKaHCKOe MaTeMaTHYeCKOoe OOIIeCTBO BBIIYCTUJIO
CIIDABOYHUK, B KOTOpOM Byp6aky ObII Ha3BaH IICEBLOHNMOM TIPYIIbI MaTeMaTUKOB,
BO3Me3Jue II0CJIeL0BaI0 He3aMeJINTeIbHO: B ONHOM 13 nybankanuiit Bypbaku npesusenT
AMepUKaHCKOIO MaTeMaTUYeCKOro 00IIecTBa ObLJI Ha3BaH TOYHO TaK JKe.



IlepBhle maru B HayKe BEJIUKOTO POCCUICKOr0 MaTeMaTHuKa AHapesa
HuxonaeBuua Koamoropora (1903—1987) 6p11u caeaHbl HE B MaTe-
MaTHKe, a B MCTOPUHU' ¥ OTHOCIJINCH K mcropruy HOBropoxckoil semiin
XV Beka.

KonmoropoBckre pasbICKaHUA COAEP:Kal, B UKCIE NPYTUX TOCTH-
JKeHU, OTBET Ha BOIIPOC, KaK OpaJjcsa HaJjor ¢ cejenunii HoBropomckoit
3eMJIM — C CEeJIeHUsS B LIEJIOM WJIU JKe C KaKIoTro ero nBopa. OmpoBeprasa
TOCIOJCTBYIOIlee MHeHUe, KOJIMOropoB AOKasay, uTO HaJIor OpaJjcs
C ceJieHUd B IieJioM. J[IoKa3aTeabCTBO COCTOSAIO B TOM, UTO B IIPOTUBHOM
cayJyae IPaBUJIO HAJOTOOOJOMEHUA TOJKHO OBLIO ObI OBITH Uepecuyp
ca0KHBIM. IIpoBenéuubIii KOIMOrOpOBEIM aHAIM3 HOBTOPOACKUX IIHC-
IIOBBIX KHUT, B KOTOPBIX HAPSALY C IPYTUMU CBEICHUSIMU 3aIUCHIBATINCH
CBEeIeHUSI O HAJIOTOOOJIOMKEHUM, MPUBEJ K CJIAEAYIOINIUM pPe3yJbTaTaM.
Hauxor ¢ 6osbimux ceneHuii Bcerma Opajicss B IEeJbIX eIUHUIAX, K TOMY
JKe B OOJBIIIMHCTBE CJIyuyaeB — B KPYIMIbIX IHudpax. Hamor co cpemuux
ceimenuii Opajcs, B OCHOBHOM, TaK/Ke B IIeJbIX eAuWHUIIAX. HaJjor
C HeOOJILIINX CeJIeHUII MOT COCTABJIATL KaK IleJioe, TaK U JPOOHOe UHCIIO
HAJIOTOBBIX €IWHUI], HO 9TO APOOHOE UMCJIO BCETAA MMEJO BUJ I[eJIOT0
yucyia ¢ MOJOBUHOI. Bosiee TOro, BO MHOTHMX CJaydadx, KOTga HaJIOT
Cc HeOOJBIINX CeJeHUM OpaJics B I[eJbIX eIUHUIIaX, IBOPOB B CeJIeHUU
OKas3bIBaJIOCh OOJIbINIE, YeM UYHCJI0 HAJOTOBBLIX EIWHUI[, B3bIMaeMbIX
c cenenud. Kakercs HeBepOATHBIM, UTOOBI HAJOr ObLI IIOJABOPHBIM
U ero CTaBKM OBLIM CTOJb XWUTPOYMHBI, UTOOBI JOCTUTHYTH TaKUX
YHCJIOBBIX 9(p(PeKToB!

Temeps mpumep us guaoaoruu. [loaroe BpeMsa IPeaMeTOM OIKECTO-
YEHHBIX CIEKYJIAIUHA CIYKUI BOMPOC O MogIuHHOCTA «CJioBa O MOJKY
HUropese», To ecTh Bompoc O ToM, co3fgaHo Ju oHO B XII—XIV Be-
KaxX, UYTO ¥ O3HAYaeT IONJIUHHOCTh, WJIU K€ SBJIAETCA IOAIEeJKOI,
oTHOCAIIeHcsI, ckopee Bcero, K XVIII Bexky. Auapeit AHaTonbeBUY
3anus3Hak (TOJBKO JMYHOE 3HAKOMCTBO C HMM MeIllaeT MHE Ha3BaTb
ero BeJIWKHUM JHUHTBUCTOM) MOKasaa momiauHHOCTh «CiaoBa». I[okasa-
TeJILCTBO OIMPaeTcsAd Ha aHAJIU3 PACKPBITHIX SaJHU3HAKOM TOHUYAMIINX
3aKOHOMEPHOCTEN JIPEBHEPYCCKOTrO s3bIKa. HeBepoATHO, YTOOBI MOT

I1Hag pykomucaMu CBOMX HCTOPHYECKHX MccAefoBaHuil KoaMoropos Hauaa paGoTaTs,
Korga eMmy OBLIO CEMHAAIATh C IIOJOBUHOM JieT, a 3aKOHUMJI ux B 1922 r., Korga emy emé
He ObLIO JeBATHAAIATHA. B TO BpeMsa OH OBLI cTyJeHTOM MOCKOBCKOTO YHUBEDPCUTETA. OTU
PYKOIIUCH IOJITOe BPEMsA CUUTAJINCHh YTePAHHBIMU, OHU OBLIN HaNJEHBI U ONYyOJINKOBAHBI
auub nocie cmepru Koinmoroposa B kHure: Koamozopose A. H. Hoezopodckoe 3emaie-
enadenue XV 6. Baccanvizo JI. A. Kommmenmapuii k¥ nucyosvim kHuzam Illenonckoi
namunst. — M.: Pusmariur, 1994. (Ja, KHMra HMeeT TaKoe CJIOKHOe OubGamorpa-
q)I/I'-IeCICOe OoIIxcCaHue. OHa COCTOUT M3 ABYX CaMOCTOATEJNBHBIX CO'-II/IHeHI/II;'I, HNMEIINX
Kaskgoe cBoero aBTopa.) Ilocie ony6InKoBaHUA KOJIMOTOPOBCKUE PYKOIKUCU II0 MCTOPUU
TMOJIYYUJIY BBICOKYIO OLIEHKY CIIEI[UaJIICTOB.
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CYIIIeCTBOBATh TaKoO# (hambcumKaTop, KOTOPBHIM HE TOJBKO 3HAJ OBI
9TH 3aKOHOMEPHOCTHU, MHbIE M3 KOUX ObLIM OOHAPYKEHBI JIAIIb HeIaB-
HO, HO ¥ CKPBLI CBO€ 3HAaHWE OT COBPEMEHHMKOB! (ITO mpu TOM,
4TO, KaK M3BECTHO, HE3HAHWE MOJKHO CKDBITh, 3HAHUE CKDPBITh HEBO3-
MOKHO.)

B o6Gomx Hammx pacckasax O JOKas3aTeJbCTBaX B TI'yMaHUTAPHBIX
HAYKaX Mbl YIOTPEOWJIN CIOBO HE8ePOsMHO, a He CJI0BO HEB03MOMNHO.
Ieno B TOM, 4TO B 000MX CIy4asX BCE-TAKU OCTAETCS HEKOTOpPas, IIYCThb
BechbMa MaJjasd, BEPOSATHOCTH TOTO, YTO B AEHCTBUTEJIHHOCTH HAJIOT
OBLT MOABOPHEIM, a «CioBo» — moamenkoii. TpebyeTcs Ju eié yMeHb-
uaTh 9Ty BepoATHOCTH? Ha Moii B3mIA[, B IPUBENEHHBIX IIPUMeEpPax
He TpebyeTcsi — HO BTOT B3MIAL CyObeKTMBeH. U ecim KTOo-HUOYIH
morpebyeT cae/IaTh BePOATHOCTD OIIPOBEPIKEHUA OTKPBITHAM, CAeJIaHHBIX
KosmoropossiM u 3ain3HAKOM, €Ié HUUTOKHEE, IPOTUB 3TOTO OyAET
TPYAHO BO3PasuTh. BOT, HampuMep, KaK pearupoBaJl Ha COOOIIeHUe
Kosnmoroposa usBectusbrit ucropuk C. B. Baxpyiius, Korga padora 6b11a
pacckasaHa Ha 3aHATHUIX ero ceMuHapa B MOCKOBCKOM YHUBEPCHUTETE.
ITumrer u3BeCTHBIN apXxeoJioT, PYKOBOIUTEIh HOBIOPOACKON apXeoJioTu-
yeckoil sxcuenunun B. JI. Auun:

Korma pa6ora Oblia moaokeHa uM [KoamoropoBbIM] Ha ce-
MUHape, PyKoBoguTesb cemuHapa mpodeccop C.B.BaxpymiuH,
OmoOpUB Pe3yJabTaThl, 3aMETUJI, OSHAKO, UTO BHIBOABI MOJIOLOTO
KCCJIeIOBATEI He MOIYT IIPEeTeHJOBATh HA OKOHUYATEIbHOCTD,
TaKk KaK «B HMCTOPUUYECKON HayKe KayKIBbIM BBLIBOJ MOJIKEH OBLITH
000CHOBAH HECKOJBLKUMHU JOoKaszaTeabcTBaMu»(!). Brocaencreuu,
pacckasbiBag 00 aToMm, Auapeit Hukomaesuu nobasiusn: «U a pe-
MWJ YHATH B HAYKy, B KOTOPOH [JIsi OKOHYATEJIBHOI'O BBIBOJA
IOCTAaTOYHO OJHOI'O AOKAasarTesbCcTBa». McTopusi morepsijia reHu-
aJbHOIO HCCJIeNOBATENsI, MAaTeMAaTHKa HaBcerna nmpuobdpesa ero.

HOymaercsa, nosmnus BaxpyminHa mMeeT ciefyiollee OObsSCHEHUE.
OH TOpPUBBIK K TOMY, YTO OOBIYHO IPUMEHAEMBIE B HCTOPUUECKO
HayKe [OKa3aTeJIbCTBa HOMYCKAIOT, KAXKJ0€ B OTAEJIbHOCTHU, OIYTUMYIO
BEPOATHOCTH TOTO, YTO [JOKA3aHHOE YTBED)KAEHHE He COOTBETCTBY-
eT AelfiCTBUTEIbHOCTU; a IIOCEMY, [IJI YMEHBIIEHUS HTOH BEPOATHO-
cTH, TpebyeTcs HECKOJIbKO JOKa3aTeJbCTB. BO3MOXKHO, OH BIEDBBIE
VCJBIIIAJN JOKa3aTeJbCTBO, yiKe B E€NWHCTBEHHOM UYHCJIE [esarolnee
YKa3aHHYIO0 BEPOSTHOCTH ITPEHEOPEeKMMO MAaJIoi, — YCJBINIAJN, HO He
0CO3HAJ.

Bepuémcs, ogHako, kK MaTeMmaTuke. MaremaTuueckue AOKa3aTelb-
CTBa IIOBCEMECTHO IIPU3HAIOTCS STAJOHOM GeccropHOCTH. BhIpamkeHus
Bpojie «f Tebe MOKaKy MareMaTUYeCK!», BCTPedalollyecs B PYCCKON
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KJIACCUUECKOI JIMTepaType, IIPU3BAHBLI MPOAEMOHCTPHUPOBATH IOKAa3a-
TEJIBCTBO, KOTOPOE HEJIb3s OCIIOPUTH.

Ho uro :xe Takoe mokasarenbcTBO? JlOKasaTesbCTBO — BTO pac-
CY:KIeHUe, KOTOopoe yOerKIaeT TOTO, KTO €r0 BOCHPUHSAJ, HAaCTOJBKO,
YTO OH [eJIaeTCsA T'OTOBBIM YOEKIATh APYTUX C NOMOULbIO 3MO020 JHce
paccysxcdenusn. Tak moHUMAETC TOKA3aTeJIbCTBO BCIOAY — U B UCTOPUH,
U B duiosormm, M B MaTemMaTuire. Bo ms0eixaHMe HeJOpasyMeHUM
Y BO3MOJKHOIO BO3MYIINEHHUS IIPOCBEIIEHHBIX uUuTaTeaeil (ecju Tako-
Bble HAWAyTCA Cpequ dYHUTATeJedl STOro TeKCTa) OTMETUM, YTO €eCTh
W Apyroe MOHMMAaHWE TOTO, UTO TaKoe JOoKasaTeabcTBO. Ilo Bypba-
KU, HaIpuMep, IOKAa3aTeJbCTBO — JTO I[EIIOUYKA CHMBOJIOB, OPraHu-
30BaHHASA II0 OIpPEAEeJNEHHBLIM NnpaBmaamM. MbI 00CyauM 9TO Ipyroe
IIOHMMAaHVe B 3aKJIOUNTEJIbHOM pasmene KHuru. Ilosaraem, omHako,
YTO Hallle HMOHMMAaHWEe He SABJSIEeTCA YeM-TO OPUTMHAJIbHBIM, a OT-
paskaeT TO CTaHZAPTHOE yIOTpeb/eHUe ciaoBa J0KA3aAMenbCmeo, Ko-
TOpOe HMeeT MeCTO W B cpelHell, m B BbIculell mKojge. Te wmare-
MaTUYecKre OOBEeKThI, KOTODbIe HA3bIBAET JOKAasaTeJbCTBAMU DByp-
0aKM, pPasyMHO HAa3BIBATb (QOPMALbHLIMU 00KA3AMENAbCMEAMU — B
OTJINYKE OT COAEPIKATENbHBIX, IICUX0JOTNUECKIX TOKA3aTeJIbCTB, O KO-
TOPBIX MBI 37ech ropopuM. PopMajabHBIE TOKA3aTeJIbCTBA COCTABJIS-
IOT IpeaMeT M3yYeHUs MaTeMAaTUYeCKOM JIOTUKU. 3aMeTUM ellé, uTo,
Ha HaIl B3MIAA, U Dypbaku He MOKeT M30eKaTh COmep:KaTebHBIX
[IOKa3aTe/JIbCTB: BeAb 4YTOOBI yOeAuTbCA, UTO MAaHHAS IEIIOYKA CHM-
BOJIOB fABJIseTCS (DOPMAJIBHBIM [IOKA3aTeJIbCTBOM, TpedyeTrcs IIpoBe-
CTU coep:KaTebHOe pacCy:KAeHue, TO €CTh MMEHHO IICUXO0JOTMYecKoe
JOKa3aTeJIbCTBO.

Ornumre MaTeMaTHUYeCKOTO [OOKas3aTeJdbCTBAa OT JOKAa3aTeJbCTB
B IOPYyruX HAYKaxX COCTOMT B TOM, YTO B MareMaTuKe MOPOT yOemu-
TeJIbHOCTH 3HAYMUTEJLHO BbIle. MOMKHO CKa3aTh, UYTO MaTeMaTUYECKUe
¥ HeMaTeMaTHUJYecKHe [TOKas3aTeJbCTBa WMEIOT pasHble aMOUIIUU.
HemaremaTuueckue [OOKasaTeJbCTBA IIPETEHAYIOT HAa TO, YTOOBI
y6enuTh B CJEAYIONIEM: IOKasbIBaeMoOe YTBep:KAeHUe KWMeeT MEeCTO
C IOJABJISIOIIEN BEPOATHOCTHIO, 4 MPEAINOJOKEeHHe, YTO 9TO He TaK,
HeBeposATHO. MaTreMaTHUYeCKre [JOKas3aTe/JIbCTBA IIPETeHIYIOT Ha TO,
uT00BI yOEOUTh B CJIEAYIOIIEM: JOKa3bIBae€MOE YTBEP:KICHHE HNMeeT
MEeCTO C HeOoOXOAMMOCTBbIO, a MPeAIoJoKeHre, UYTO 9TO He Tak,
HeBO3MOXHO. Tak, y:Ke O0OTMeuasoch, UYTO B IIPUBENEHHBIX BBIIIE
IpuMepax 13 UCTOPUHU U (PUJIOJOTHM OCTABAJIACH BOZMOYKHOCTDH, IIYCTh
COBEPIIIEHHO HEBEPOSATHAS, YTO B IEeHCTBUTEIBHOCTU €0 OOCTOSIO
UHBIM oOpasoM. M gaske meMOHCTpaIds HECKOJbKHUX JOKAa3aTeJbCTB,
Kak Toro TpeboBaj BaxpyliuH, BCero JIMINb IIOBBICHJIA ObI CTEIeHb
HEeBEePOATHOCTH, HO He IIpeBpaTuja Obl €€ B HEBO3MOXKHOCTh. B Mare-
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MaTUYECKUX JKe TOKABaTeJIbCTBAX He6epoAmHOCMb IPOTUBOIIOJIOKHOTO
a(pderTa — TO ecTh NOIYLIEeHUS TOT'O0, UTO AOKA3aHHOE yTBEDKIEHUE
HEBEPHO, — 3aMeHAeTCA Ha He603MoxucHocmy. IloaTomy B MaTemaTuye-
CKUX [IOKa3aTeJbCTBaX YyOeIUTEIbHOCTh NOJKHA OBITH abCOJIIOTHOM,
He OCTaBJIAMIIell HUKAKON BO3MOMKHOCTU MAJIA IIPOTUBOIIOJJIOMKHOTO
CYKIeHUs.

ITpegBugum mporecT mium, IO MEHBIIEH Mepe, YAUBJIEHVE HEKOTO-
peix unrareneii. Kak 'xe Tak, Takoe Ba)KHOe MaTeMaTUYeCKOe IIOHATUE,
KaK J[JOKa3aTelbCTBO, a MMeeT TaKoe HEUETKOe OoIlpejesieHUe — Ja
u BOOOIlle He OIpefesieHMEe, a ONKCaHUe, HmoscHeHue. Ha sTro y Hac
IBa BO3pasKeHUsA. Bo-IepBHIX, JaKe M B MaTeMaTUKe BCE OIPENeIUTH
HEBO3MOXKHO: BeIb OIHU MOHATHUA OIIPENEIAIOTCA Uepes3 Npyrue, Npyrue
yepes TpeTbu, U T. 4. Ho 9TOT mporecc He MOMXKeT IIPOLOJIKATHECA Oec-
KoHe4YHO. [109TOMY MBI BBIHYKJEHBI TZIe-TO OCTAHOBUTHCA. BO-BTODHIX,
TIOHATHE AOKA3aTeJbCTBA HE €CTh MaTeMaTUUYeCcKoe MoHATHe (I0f06HOoe,
CKayKeM, MOHATUIO AeHCTBUTEIHHOTO UNCIA NN TOHATUIO MHOTOYTOJIb-
HUKAa); II0 OTHOIIEHUIO K MaTeMaTHKe OHO He GHYMpeHHee, a 8HellHee
¥ IPUHAAJIEKUT He MaTeMaTUKe, a IICUXO0JIOTUH (1 OTYACTH JINHTBUCTHU-
Ke). OmHaKO HEBOBMOYKHO PEACTAaBUTH ce0e COBPEMEHHYIO MaTeMaTUKy
06€e3 IIOBCEMECTHOT'O MCIOJIb30BAHUA 3TOTO MIOHATHUA.

Mo:XHO JIM OPEAJIOKUTL PA3YMHYIO KJIACCHUMUKAIIUIO BCEBO3MOXK-
HBIX OKAa3aTeJbCTB, TO €CTh YOENUTENbHBIX paccy:kmeHuii? Bpsan ju.
Tem OoJiee, YTO SOKA3aTEIBCTBO, KAK IIPABUJIO, COCTOUT N3 HECKOJIbKUX
(uHOTZa OYEeHb MHOTUMX) JTAIllOB, X HA KAXKAOM JTale IPUMEHSeTCS
CBOI1 criocob yoesxaenuda. MoOKHO, OJHAKO, CPeIN CXeM A0Ka3aTelbCTBa
BBIIEJIUTh HECKOJBbKO YacCcTO IIOBTOPSIONIMXCS; HHUKE HEKOTOpble u3
TaKUX CXeM OyAyT M3JIoKeHBbI. UTOOBI He Ne30pMeHTUPOBATh YUTATE,
creaeM JIBa MMPENYIPesKIeHNs.

IIpenynpexgenne mepBoe. Boiio ObI TIIYOOKUM 3a0IyKIEHUEM CUM-
TaTb, YTO APYTUX METOJAOB AoKasaTeabcTBa He ObiBaer! Ila m camo
BBIJIEJIEHIIE CXeM [IOCTATOYHO YCJIOBHO. Beab HepemKo CIydaeTcs, UTO
OIHA CXeMa «3aJie3aeT» BHYTPh APYroll — CKayKeM, BHYTPHU JOKA3aTelb-
CTBA 110 MHAYKIIUYM MOXKET BCTPETUTHCA JOKAa3aTeJIbCTBO OT IIPOTUBHOIO
WA HaoOOPOT.

ITpenynpexgenue BTopoe. Bce nmpumepsl, KOTOpble OyLyT IpuBene-
HBI HUJKE, COJePIKaT JIUITh OUeHb IIPOCThIe M KOPOTKIE N0KAa3aTeIbCTBA.
Muorue moxasaTesbCTBa, BCTPEUAIOIIVECS B MaTeMaTHYEeCKON HAayKe,
¥ TOPa3mo CJIOKHEe, M Iopasto MJIMHHEe: UX IJINHA MOXET M3MePAThC
JeCATKAMU, COTHAMU U OaKe ThicA4aMM cTpaHwuil. Ilosicuumm, OoTKyza
MOT'YT B3ATbCA 9THU Thicauu. I[eJ0 B TOM, YTO KaKI0e MOKA3aTeJIbCTBO
omupaeTcss Ha KaKue-TO (PAKThl, W €CJU BKJIOUUTh B HETO U IIOJHBIE
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JOKa3aTeJIbCTBa BCEX 9TUX (I)aRTOB, TO TYT-TO X1 MOTYT HOTpe6OBaTbCH
TBICAYN CTPaHMUII.

O TOYHOCTHM U OAHO3HAYHOCTU MATEMATUYHECKUX TEPMUHOB

IIpesxme yeM TPOJOKUTH PA3TOBOP O JTOKA3aTeJIbCTBaX, HEOOXOIM-
MO CKa3aTh HECKOJIBKO CJIOB O MaTeMaTHUUYECKON TePMUHOJOTHUHU.

Y6enuTesbHOCTh MaTeMaTUYECKUX TOKA3aTeJIbCTB IIOJIePKUBAET-
csA OTYETINBOCTHIO, HEIBYCMBICJIEHHOCTHIO MAaTEMATUUYECKUX YTBEPKIe-
uuii. Korma, Hanpumep, TOBOPSAT, UTO OAUH OOII[eCTBEHHBIH CTPOii 6Goiee
IIPOTPECCUBEH, UeM IPYroii, TO He BIIOJHE SICHO, UTO B TOYHOCTU ISTO
o3HayaeT. A BOT KOTZa TOBOPSAT, UTO JBe MIPAMbIE IIEPECEeKaIOTCsI, TO HU
Y KOTO He BOBHUKAET COMHEHUS B CMBICJTIE 3TUX CJIOB.

s Toro 4ToOLI MaTeMaTHUUYeCKUe CY:KIEHUA BOCOIPUHUMAINCH KakK
TOYHBIE U HeIBYCMbICJI€HHEIE, HE00XOIMMO, IIPEKIe BCeTO, UTOOBI TaKO-
BBIMU OBLIM T€ IMOHSATUS, KOTOPbIe B 3TUX CYKAEHUIX HCIOJIL3YIOTCSH.
Cy:xmeHus oOJIeKaloTCs B CJIOBECHYIO (opMy B BUAe IPEIJIOKEHUH,
a IOHATHUS — B BuAe TepMUHOB. TakumM 00pas3oM, KaKIbI TePMUH IOJI-
JKeH UMeTh POBHO OUWH TOYHO OUEePUEHHBIN cMbIci. CKaiKeM HEeCKOJIBKO
CJIOB O TOM, YTO IMPOUCXOAUT B PEaJbHOCTH C MaTeMaTHUUYECKUMU
TepMUHAMMH.

Hanmo mpusHaTh, YTO TOYHOCTH CMBICJIA PEATBHO MOCTUTAETCS JIUIIH
B MPO(ecCMOHANBbHBIX ¥ BBICOKOYYEHBIX MAaTE€MATHUUECKUX TEKCTaX,
B TOBCEJHEBHOI :Ke IIPaKTHKe — OTHIOAL He Bcerma. dem TouHee
ouepueH CMBICJI TEPMHHA — TeM yOequTeJlbHee WCIOJb3YIOIIHe 3STOT
TePMUH JOoKaszaTeabcTBa. OMHO3HAYHOCTH 3HAUEHUII TEPMUHOB TaKiKe,
K COKaJIeHUIO, He HalbIoqaercs.

BosbMém, K mpumMepy, TaKO PACIIPOCTPAHEHHBIN TEPMUH, KaK MHO-
zoyzonvnuk. OH TTOHWMAaETCA MO-PAa3HOMY — M Kak Jiio6as 3aMKHyTasd
JoMaHas, X KaK HecaMollepeceKamlnas 3aMKHyTas JoMmaHas (4 To,
W JIpyroe emé Hamo OmpeneadaThb!), M KaK dYacTb IIJIOCKOCTH, Orpa-
HUYeHHad JioMaHoi. Ecim BaymMaThbcsa, TO CJIOBa «4YacTh ILJIOCKOCTH,
orpaHWYeHHAasa JIOMaHOW» HYKIAIOTCA B Pa3bACHEHUH, a TOT HaKT, UTO
TakKasd YacTb CYIIEeCTBYeT, — €Illé M B J0KAa3aTeJbCTBEe, KaKOBOe OKa-
3bIBaeTCsA JOBOJILHO HEIIPOCTBIM (caM 5TOT (paKT IIpeacTaBJseT coboii
YaCTHBIN CJIyuyail Tak Ha3bIBaeMoii meopems. sHopdarna, TOBOpAIIEii
He TOJILKO O JIOMAHBIX, HO U O 3aMKHYTBHIX JUHUAX BooOIIe). Tem He
MeHee UMEHHO B TAKOM, JOCTATOUYHO HATVIAJHOM U IOTOMY OCTaBJIAEMOM
0e3 pas3bACHEHUS, CMbICIIe TEDMUH MHO20Y20/lbHUK TIOHUMAETCS B 3TOH
KHure (a IOTOMY BCe TpPUBEAEHHBIE 3IeCh PACCYKIEHUA O MHOTO-
YTOJIbHUKAX YO0eAUTeJbHBI JUIIL IIOCTOJBKY, MOCKOJBKY SICeH CMBICT
TEpMUHA).
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Wnu BO3bMEM TEepMHUH y20i. BOT HECKOJBKO PA3IUYHBIX CMBICJIOB
9TOTO TEPMUHA:

(1) oBa 1yvYa, UCXOAAIIUX U3 OJHOM TOUKU;

(2) yron B cmbicae (1) miioc ogHa M3 OABYX 4YacTeil, Ha KOTOPhIe UM
pa3buBaeTcs IJIOCKOCTh;

(3) moBopoT Jayua;

(4) mepa yria B cmbicae (1) (Tak MOHMMAETCS 3TOT TePMUH, KOTma
TOBOPAT O CyMMe YIJIOB TPEYTOJbHUKA WX MPOU3BOJHHOTO BBIIYKJIOTO
MHOTOYT'OJIbHUKA);

(5) mepa yria B cmbIiciae (2) (Tak MIOHUMAETCS 3TOT TePMUH, KOTma
FOBOPAT O CyMMe YIVIOB IIPOM3BOJILHOTO MHOTOYTOJBHUKA, He 00s3a-
TEJILHO BBIMTYKJIOTO);

(6) mepa yria B cmbiciae (3) (Tak MMOHMMAETCS 3TOT TePMUH, KOTma
TOBOPAT 00 OTPUIATEJIBHBIX yIJIaX WM 00 yIjiax, OOJBIINX WJIU PaB-
HBIX 360°).

3aMeTuM, UTO COOTHECEeHHEe YTy KaK IeOMeTPHYECKON urype ero
MephI KaK YMcJia IIpecTaBaseT co0oio, ¢ mo3unuii Bricokoit Haykwm,
JIIOBOJIBHO CJIOYKHYIO IIPOIELYDPY.

B panbHelnieM M3JI0KEHUM BCTPETATCA TPU BAKHBIX HEOZHO3HAY-
HBIX TePMHUHA. OTO TEPMUHBI HAMYPAJbHOE LUCTO, HAMYPANbHLLE PO
U PA6HO.

BoaMOKHBI JBa IMOHMMAHUSA TOrO, YTO TAKOE HATYPAJIbHOE UYHUCJIO,
OTJIMYAIOIIMECS APYT OT APyra B OJHOM IIYHKTE: CUMTATH JIM HYJb Ha-
TYpaJbHBIM YHCJIOM. B IKOJBbHBIX YUEOHUKAX MOHATHE HATYPAJIbHOTO
yycaa 00BIYHO BBIBOJAT M3 IIePeCcUETa IPeIMeTOB, U IOTOMY HATypaJb-
HBIF PN HAUMHAIOT ¢ eIWHUIBI. HO MOMKHO IIOHMMATH HATYpPaJbHOE
YHCJI0 M KAK KOJHUYECTBO JJIEMEHTOB KAKOro-aIn00 KOHEYHOr0 MHOMKe-
crBa. IIOCKOJIBKY OOHMM ¥3 KOHEUHBIX MHOKECTB SBJISIETCS IIyCTOE
MHOJKECTBO, BOBCE He COofep:Kalllee HUKAKUX JJIEMEHTOB (Hampumep —
MHOJKECTBO HBIHE KUBYIIUX NUHO3aBPOB), a KOJUYECTBO 3JIEMEHTOB
IIyCTOTO MHOKECTBA €CTh HYJb, TO — IIPU 9TOM BTOPOM IIOHUMAHUU —
¥ HaWMeHbIllee HATyPaJIbHOE YHCJIO €CTh HyJib. IIpu mepBOM IIOHU-
MaHWY IIOHATHE HATYPAJbHOTO YHMCJIA COBIALAET C IOHSATHEM I[eJIOTO
[IOJIOKUTEJIbHOI0 YKCJIA, IIPX BTOPOM — C IOHSATHUEM I[€JIOT0 HeOoTpPHU-
maTeJabHOro umciaa. IloguepKHEM, UTO KaKAoe M3 YKa3aHHBIX [IBYX
TIOHATUIH MMeeT COBEPIIEHHO TOYHOE, HEABYCMBICIEHHOE COAEp:KaHUe,
a IBYCMBICJIEHHOCTD 3aKJIIOUAETCA B TEPMUHOJIOTUH, [IOCKOJIBKY KaXKI0€e
IIPETEeHIyeT Ha TO, YTOOBI €r0 HA3hIBAIN «HATYPAJIbHBIM YHCJIOM». UTO-
ObI 1306eKaTh HesCHOCTEN, IIepBoe MOHATHE MOKHO OBbLIO ObI HAa3LIBATDH
CuUMamenbHblM HAMYPAJbHLIM YUCAOM, & BTOPOE — KOJLUYECMEEH-
HblM HAMYPATbHbLM YUCAOM.



HarypanbHbIil pag — 9TO, IO OTIPEeeJIeHNI0, MHOMXKECTBO BCEX HATY-
panbHbIX unces. Coo0pasHo CKa3aHHOMY, €CTh JBa IOHSATUSA HATYPAaJb-
HOTO Psja: IJIs OJHOTO M3 HUX HATYPAJbHBIN DS HAUMHAETCS C HYJIS,
UL IPYTOTO — C €AUHUIBI.

Kaxmasa u3 OIByX TOUEK 3peHHA HA TO, UYTO HOHMMATH IIOJ TEPMU-
HaMU HAMYPALbHOE HUCAO0 U HAMYPAJAbHbLL psd, MMeeT CBOU IIpe-
umyniectBa. KoTtopyio m3 HUX BbIOpPaTh — Aesio BKyca. Ho Kakyro-To
Hamo BbIOpPaTh 00A3aTesbHO. IIOTOMY UTO HEBO3MOYKHO HU T'OBOPUTH
0 J0OKa3aTeJbCTBaX, HU TeM 0oJjiee NOKa3bIBaTh UTO-HUOYIb, HE IOTO-
BOPUBIINCH O 3HAUCHUAX TePMUHOB. UTOOBI HE CIUIIKOM YKJIOHATHCS
OT IIKOJbHON TePMUHOJIOTUHN, MBI OyJeM HAUMHATH HATYPAJbHBIA PAI
¢ efuHUILI. Bopouem, B HEKOTOPHIX M3 IPUBOAVMBIX HUKE IPUMEPOB
Ha Temy <«MWHAyKOusa» yno0Hee OTHOCUTb K HATYPAJIBHBIM YHCJIAM
1 HOJb. JKemaomux HAUMHATE HATYPAJIbHBIN DAL ¢ HYJIA IPU3LIBAEM
cJIeTKa IiepefesaTh IIOCJIeAyIollee M3JI0KEeHUe MeToqa WHIAYKIUUA —
a UMeHHO, B 6a3uce MHAYKIUK HAL0 TOJI0KUTh n =0 BMecTo n=1.

Temeps o cnoBe pagrné. OCHOBHOe 3HAUEHME HTOTO TEPMHUHA B MarTe-
MaTHKe TAKOBO: I'OBODPST, YTO ABA IIPEeIMeTa PaBHbI, €CJIM OHU COBIIaIA-
0T. VIMEHHO 9TOT CMBICJI BKJIAIBIBAETCS M B BBHIPAKAIOIIUI PABEHCTBO
cuMBOJ «=». Korga, Hampumep, OUITYT

3+5=8,

TO 39Ty B3aNuCh HNOHUMAIOT KaK BBIPAKAIONIYI0 TAaKOe YTBEpP)KAeHUe:
npedmem, 0603HAYEHHbLU CUMBONOM «3+5» coenadaem ¢ npedmemon,
0003HAYeHHbIM cuMB00M «8». Kazamochk ObI, HUKaKoe MHOE OHUMA-
HUe U HeBO3MOKHO. K coskameHuni0, BOSMOYKHO, ¥ OHO XOPOIIIO U3BECTHO
YmuTaTeN 0. JTO MHOE MOHUMAHNE MMOSABJISETCS B IIKOJIHHOM Kypce reo-
meTpuu. TaMm paBHbBIMU (PUTypaMu HA3LIBAIOT GUTYPHI, KOTOPHIE MOTYT
U PasjindaThCsA, HO COBIALYT IIOCJE TOTO, KaK OJHY U3 HUX IIEPEMECTUTD
U COBMECTUTH C Apyroii. IMeHHO TaKk MOHUMAaeTCcsd, CKakeM, PABEHCTBO
orpe3koB AB u EF unu tpeyronbHuUKOB ABC u EFG. U aTu paBeHcTBa
sanucelBaroT B Buge AB=EF u NABC=AEFG — Tak 4TO CMBICJI
3HaKa «=» 3/eCh He TOT, KaKOi OBLI YKa3aH BBIIIE.

Bosee rpamoTHO OBLIO OBl HA3HIBATH (PUTYPHI, COBIAJAIOIIME IIPU
COBMEIEHUYN, KOHZDYIHMHbIMU W UCIOJH30BATh [IJIA 3alMCU KOHIDY-
9HTHOCTU He 3HAK PaBEHCTBA «=», a CIEeIUAJbHBIN 3HAK «=~». OmHAKO,
uyTOOBI He JeJIaTh U3JI0KeHNe UBJIUIIHe YUEHBIM, MBI He OyIeM yrnoTpeo-
JIATH HU TePMUHA KOH2PDYIHMHOLI, HU 3HAKA «2~», a TOBOJIbCTBOBATHCH
IIKOJBHON Tpamumnued (He TaKOW YK, BOPOUYEM, W YCTOMUYUBOM, IIO-
CKOJIBKY OJHO BpeMsA B COBETCKUX IIKOJIaX HCIIOJb30BAJICA HWMEHHO
TEePMUH «KOHTPYIHTHBIN» ).
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Hrak, 3anuce
AB=EF

BOBCe He o3Hauaer (a moynkHAa 0bI1!), uTo orpesku AB u EF coBmamgaior.
Ho uTo-TO BCE Ke IIpU 9TOM COBIIaAaeT, a UMEHHO, X, OTPE3KOB, IJIN-
Hbl. ITog mICUXOJIOTUYECKUM JaBJIeHUEM 3TOT'0 00CTOATENLCTBA U AJUHY
orpe3ka AB Hepegko 06003HAUAIOT TOUHO TaK Ke, KaK U caM OTPE3OK,
TO €CTh OCPeACTBOM cuMBoOJia AB. VI MOXXHO BCTPETUTH TAKYIO 3aIlUCh
M3BECTHOT'0 HEPABEHCTBA, CBA3BIBAIOIIEr0 CTOPOHLI TPEYTrOJbHUKA:

AC<AB+BC.

Ho a10 yike He nes3eT HU B KaKue BOPOTa, U B 9TOIl KHUTe JJINHA OTPe3Ka
AB Gyner 0603HaUaTBCA TaK, Kak el u mosoxeHo: |AB|.

JAOKA3ATEJIbCTBA METOJOM MNMEPEBOPA

IIpumep 1. Tpebyerca mOKas3aThb, YTO CPEOU IIEJBIX HEOTPUIIATEIh-
HBIX YKCeJI, MeHbInuX unciaa 420, HeT Jpyrux KOpHell ypaBHEeHUS

(x+2008)(x — 3)(x —216)(x — 548)=0,

Kpome uncea 3 u 216.

Hoxazamenbcmao: mociaenoBaTesbHo mepebupasa uucaa 0, 1, 2, 4,
5,6, 7, ..., 213, 214, 215, 217, 218, 219, ..., 417, 418, 419
U TOJCTABJIAA UX B ypaBHeHUe, yOe:KJaeMcs, UTO HU OJAHO M3 HUX He
obpalifaeT B HYJIb JIEBYIO YaCTh. JTO €CTh TUINYHOE 00KA3aAMmesbCmeo
Mmemodom nepebopa. [l

«3aueM Ke IIOCTyHaTh TaK CTPAHHO?» — BO3MYTHUTCS UUTATENb.
Benp mocraTouHO omepeThCs HA CIEAYIOI[ee CBOMCTBO IIPOM3BENEHUS:
ecJi NPOM3BENeHVEe PABHO HYJIO, TO HEIPEMEHHO DPaBeH HYJII0 XOTs
ObI OIMH U3 COMHOXKHUTeNeH. [[eficTBUTeIbHO, U3 YKA3aHHOTO CBOMCTBA
BBITEKAET, UTO €CJIM UMCJIO SBJAEeTCA KOPHeM Halllero ypaBHEHUS, TO
oHO ecTb Ju60 —2008, 1160 3, 1160 216, 1160 548, a M3 FITUX YUETHIPEX
Yuces TOJAbKO 3 1 216 ofHOBPEMEHHO HEOTPUIIATEIbHBI I MEHbIIIE, UeM
420. YuraTesb COBEPIIEHHO IIPaB: €ro JOKa3aTeJbCTBO Kopoue. OqHAKO
MBI IIPU3BIBAEM UMTATEJIS 0CO3HATEL TOT (DAKT, UTO IPEIIOKEHHOE HAMU
IOKAa3aTeJbCTBO COBEPIIEHHO YOeAWTEeJIbHO, — a 3HAYUT, COBEPIIEHHO
6esympeurno. Kpome Toro, Halile MOKAas3aTeJIbCTBO XOTA U IJUHHEE,
HO B OIIPEIEeJEHHOM CMBLICJE IIPOINe: BeAb OHO He IIPeAIIojaaraeT Wc-
[IOJI30BAHMS YKA3aHHOTO BRIIIE CBOCTBA MpousBeaeHus. IIpeacrasnre
cebe, UTO 9TO CBOMCTBO KOMY-JIO0 HEM3BECTHO; TOTJA 9TOT «KTO-JINOO0»
HOMMET Hallle JOKa3aTeJbCTBO, HO He MOMMET JOKa3aTeJbCTBA UUTATE-
as. MbI mpecyiemoBaiy M emié OOHY, IMMPAKTHUECKYIO IIeJIb: IMPUYUYUTDH
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yuTaTeJasa He 00ATLCA AOKa3aTeJIbCTB MeToAoM Iiepebopa. Bemb xors
OCYILIECTBJICHNE JOKAa3aTe/JIbCTBA METOJOM Iiepebopa MOKeT moTpe6o-
BAaTb BPEMEHV HAMHOTO OOJIBIIEro, 4YeM IIPOBeleHre KaKOoro-Huoyab
XUTPOYMHOT'O KOPOTKOTO JOKA3aTeJIbCTBA, 3aTO IIOMCK TAKOTO XUTPOYM-
HOT'0 KOPOTKOTO JOKa3aTeJbCTBA MOXKET 3aTAHYTHCA HALOJTO...

IIpumep 2. TpebyercAa mOKasaTh, YTO CPEAV TPEX3HAUYHBIX YUCE]
HeT uwmcJa, Aejsdiierocsa ogHoBpemenHo Ha 7, 11 m 13. IIIKoIbHUK
MJIAIINX KJIACCOB, 3HAKOMBIN JIUIIL C JeJeHHeM, MOKET CIPaBUTHCH
c 9TOIi 3amaueii, mepedpaB u ucapoboBaB Bce 900 TpEx3HAUHBIX UHCEJI.
IIxomBHUK CTAPIINX KJIACCOB 3HAET (TOUHEe — JOJIXKEH 3HATh), UTO Cpe-
IV HATYPAJbHBIX UKMCEJ BBIAEJIAIOTCSI NPOCMbLe YUCAQ U UTO NPOCMbLM
HA3bIBaeTCsA BCAKOE TaKOe HATypaJbHOE UYHCI0, KOTOpPOe, BO-IEPBHIX,
60JIbIlle eUHUIIBI 11, BO-BTOPBIX, JeJIUTCA TOJBKO HA eMUHUILY U HA caMo
cebsa. Tax uto umesaa 7, 11 u 13 — mpocTeie. A eXeau NIKOJILHUK eIné
6osiee 00pasoBaH, TO OH 3HAET, UTO YMCJIO, MEJSINeecs Ha KayKIoe U3
HECKOJIbKMX IIPOCTBIX UMCEJI, 00A3aHO JeJIUThCA U Ha UX IPOU3BeIeHue.
ITpoussemenue 7-11-13 paBuo 1001. Ho HuKaKoe TpEX3HAUHOE UKCJIO
He MoxkeT meauThesa Ha 1001. O

IIpumep 3. IIpencraBum cebe, UTO MBI BEIIBUHYJIU TAKYIO TUIIOTE3Y:
ypaBHenue x*+y*=22 He MMeeT pelleHUA B LEIBIX IIOJOMKUTEIbHBIX
yuciax, He mpeBocxoaAamux uncaa 100. B gelficTBUTEILHOCTH yKas3aH-
HOe ypaBHeHUEe He MMeeT PellleHUA HU B KaKUX IeJIbIX IOJOKUTETbHBIX
ypciaax, TAK 4YTO HAIla ruUioTesa BepHA. Jl0KasaTejbCTBO TEOPEMBI
0 HepaspellMMOCTHA HAIIero YPaBHEHWS B I[€JIBIX IIOJIOKUTEJIbHBIX
YycjIaxXx BOOJIHE dJjieMeHTapHO. Tak uTo B NMPUHIUAIIE YUTATEIb MOYKET
IOKa3bIBaTh TMIOTE3Y OTHUM U3 ABYX coco00B. IlepBbIil crioco6: mepe-
Oparpb BCe mecATh ThICAY Iap (X, y), Takux uro 1<x <100, 1<y <100,
BO3BECTU [OJIA KaKION TAaKOU IIapbl €€ COCTABJAIOIIME B UETBEPTYIO
CTelleHb, CJIOXKUTbL W yOeAUTHCA, UYTO CyMMa HE SBJAETCH IIOJHBIM
KBajgpaToM. BTOpOi C€IOCOO: MOOBITATHCA CAMOCTOATEIBHO ITOJYUUTH
IOKAa3aTeJIbCTBO TEOPEMBI O HepaspelInMOCTH YpaBHeHUs. BTopoit cio-
cob TpyneH, MepBbIi crocob ckyueH. KoHEUHO, MOKHO IOPYUYHUTH OCY-
II[eCTBJIEHNE IIePBOr0 CII0c00a KOMIBIOTEPY; OOHAKO BeIb MOMKHO B3ATH
BMecTo BepxHed rpanunbl 100 npyryimo, HACTOJIBKO OOJBIIYIO, UTO
U KOMObIOTePYy mepebop Oymer He mon cuiay. Ceiuac MbI IPUBEAEM
peasbHBII HpuUMep IIepedopa, ¢ KOTOPLIM He B COCTOSHUU CIIPABUTHLCS
COBpeMeHHbIe KOMIIBLIOTEePHI. O

IIpumep 4. B 1742 r. poccuiickuii maTemaTuk XpuctuaH loapgdax
BBIABUHYJI TAKyI0 THUIOTE3y: BCSAKOEe HATyPaJbHOE UYWCJIO 1, HAUWHASA
C IIeCTH, €CTh CyMMa TPEX MOPOCTBIX uyucesy. [ia HeOGOJbIINX N THU-
noredy losmpabaxa MOMKHO ITPOBEPUTH HEIOCPEACTBEHHO; HAIIPUMED,

12



96=2+47+47. C npyroii CTOPOHBI, IJIA OUEHb OOJBIIUX HEUEMHBLY
yucesJ THUIOTe3a TOKe BepHa: Kak mokasan B 1937 rogy U.M. Buno-
rpamoB, rumore3a l'oababaxa BepHA OJA BCeX HEUETHBIX N, OOJBIINX
HEKOTOPOI'0 TPOMAaIHOTO Ng. UTO KacaeTca caMoro 3TOTO Mg, TO U3
aHa/JiM3a OOoKasaTeJbcTBa BuUHOrpamoBa BBITEKAJIO, UTO B KAueCcTBE 1
MOXKHO B3STH, HaIpuMep, uncio 314348907 rpefyromee cprime mecrn
C IIOJIOBUHOM MMJIJIMOHOB 3HAKOB [JId CBOEHM [JeCATHUYHON 3aluCHU.
OcTaBajioch, TaKUM 00pa3oM, IIPOBEPUTH BCe HEUETHBLIE UMCJIA OT 7
0 HA3BAHHOTO Uucia, U 014 HeuémHblXx uucesn rumoreda loabadaxa
OKaskeTca JuOO TOKasaHHOM, b0 ompoBepruyToii. OmHAKO Takas
IIPOBepPKa COBepIllIeHHO HepeagbHa. B 1989 r. Kuraiickue MaTeMaTUKU
Ban u Yen moHuM3mIM pydex ng IO umciaa, TPeOyIoIIero BCEero JHIIb
npuMepHO 43 THICAY OEeCATHUUYHBLIX 3HAKOB [JsA cBoeii sammcu. Ho
Y 3TO YHCJO CIHUIIKOM BEJIUKO IJIS TOr0, YTOOBI IIpOBEpPKA OKasajach
B HAIIM AHU BO3MOYKHON — Jake C IIOMOIIBIO CaMOWl COBPEeMEHHOU
BBIUUCJIUTEJBHON TeXHUKN. ECTh cepbhe3Hble OCHOBAHUSA II0JAraTh, YTO
OCYIIIECTBUTH CTOJIb OOJIBINON Iepebop He ymacTcsa HukKorma. Ocraérca
HAJIeAThCS, UTO CO BpeMeHeM OyaeT HalIeHO Apyroe, MeHbIIee 3HAUE-
HUe IJI Ng. O

IIpumep 5. Ilensre uncaa Buga n?+ 1 06;1a8aI0T CAETYIOUIM CBO-
CTBOM: Y HUX He ObIBaeT IMPOCTHIX AenuTesneir Buga 4k + 3. Ecau nepen
ypTaTeJIeM BCTAHET 3a4a4a IIPOBEPHUTH 3TO CBOMCTBO IJIA HPENbsIBJICH-
HOTO eMy MHO’KeCTBa 3HaueHHuil n (B APyromM BapuaHTe — AJs OZHOTO,
HO OOJIBIIIOTO 3HAYEHHS 7), TO UTO UUTATE]h IMIPEAIIOUTET — PellaTh
3amauy mepebOpOM MM K€ MCKATh B MAaTEMaTUYECKON JuTeparype
IOKa3aTeIbCTBO 001Ieil TeOpeMbI OTHOCHTEJBHO unces] Buga n?+1, a to
¥ TBITATHCA CAMOMY COUMHUTDH TaKOe JOKa3aTeJabCTBO? [l

KOCBEHHbBIE [JOKA3ATEJIbCTBA CYLLECTBOBAHMA.
NPUHLLAN OAMPUXIIE

CaMbIll ecTeCTBEHHBIN CIIOCO0 HOKAa3aTh, UTO OOBEKT C 3aJaHHBIMU
CBO¥ICTBAMU HEHCTBUTEJBHO CYIIECTBYET, — 9TO €r0 yKasaTh, Ha3BaTh,
IMOCTPOUTH (U, padymeeTrcd, yOeIUTHCA, UTO OH NEHCTBUTEIbHO obJsama-
eT HY:KHBIMU cBolicTBaMm). UTOOBI JOKal3aThb, HAIPUMEP, UTO JaHHOE
ypaBHeHHe MMeeT pellleHre, JOCTATOYHO yKa3aTh KaKoe-TO ero peilie-
Hue. Takue moKasaTeabCTBa CYIIECTBOBAHUSA YEro-HUOYAb HA3BIBAIOTCS
npAMbIMU WIN KOHCMpPpYykmuéHuimu. IlpambiMm OyayT, HAIpPUMeED,
mpuBOAMMEIe B mpumepax 17 m 18 mokasaTenbCTBa CYIIECTBOBAHUSA
HeCOM3MepPUMBIX OTPE3KOB, ITIOCKOJIbKY TaKas mapa OTpe3KoB OyIeT Tam
yKasaHa.
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Ho 06bIBalOT U KOCBEHHbLE TOKA3ATEJIbCTBA, KOIa 000CHOBAHMUE TOT'O
daKTa, YTO MCKOMBINI OOBEKT CYIIECTBYET, IPOUCXOAUT 0e3 IIPSIMOTO
yKasaHUA TaKoOro o0beKTa.

IIpumep 6. B HeKOTOpOI ITaxMaTHO IapTUU IPOTUBHUKU COIVIA-
CUJINCh HAa HUUYBLIO mocje 15-ro xoma Genwix. TpebyeTcsa moKasaTh, UTO
KaKasf-TO U3 YEPHBIX (GUTI'yp HU pa3y He IIepeJBUTAIACH C OLHOTO IIOJIS
mocku Ha npyroe. (TepmMumH «durypa» IOHMMAETCA 37eCh B ITUPOKOM
cMBbICJIe, BKJIoualolmleM u Iemku.) Paccy:xpzaem Ttak. IlepenBuskeHus
YEPHBIX GUTYP IO AOCKE IPOUCXOAAT JUIIb IIPU X0ogax UEpHbIX. Eciau
Takoil X0 He eCTb POKUPOBKA, IlepelBUTaeTcsA OfHA (urypa; ecau xe
XOJ €CTh POKHPOBKA, IIepegBUTAIOTCA nBe (urypsl. UEpHBIE ycueiu
caenatsh 14 X0moB, M JHUIIL OSUH M3 HUX MOT OBITh POKHMPOBKOM.
ITosTromy camoe OoJiblIOe KOJIWYECTBO UEPHBIX (DUIYD, 3aTPOHYTHIX
xomamu, ecTh 15. A Bcero uépHubIX puryp 16. 3HauuT, mo Kpaiineit mepe
OfHA M3 HUX HE yJaCTBOBaJa HU B KAKOM Xofe UEpHbIX. OTMETHM, UTO
37ech MBI He YKas3bIBaeM TaKyi0 (PUIypy KOHKPETHO (MBI MOIVI OBI 3TO
clesaTh JUIIb B CIy4ae, ecay O0bI HAOII0La MIaXMATHYIO HIapTUIO MJIN
pacmoJsiarajii €€ 3aluChio), a JIUIIb JOKA3bIBAE€M, UTO OHA HEIIPeMEeHHO
CyLIeCTBYET. O

IIpumep 7. B camonére jserur 380 maccasxkupoB. [lokaskure, UTO
KaKue-TO ABA M3 HUX OTMEUAIOT CBOIl JeHb POMKICHUSA B OQUH U TOT JKe
IeHb roga. Paccy:xkmaem Tak. Becero umeercs 366 (Brarouaa 29 despa-
JIs) BOSMOXKHBIX AT IJIA IPAa3qHOBAHUSA THA POMKAEHUA. A MaccaKupoB
6oJIbllle; 3HAUYUT, HE MOXKET OBITh, UTOOBI ¥ BCEX Y HUX AHU POKIACHUI
MIPUXONUJINCH HAa PasjuuHbIe HAThI, U HEIPEMEHHO CIYUYUTCI TaK, UTO
Kakas-TO JaTa sBJAeTcA OOIel o KpallHell Mepe OJA ABYX YeJIOBEK.
fcHo, uTo 2TOT 2dDDEeKT OymeT 00s3aTeSbHO HAOJIOAATHCS, HaUYMHAA
¢ 367 maccaxxkupoB. A BoT mpu 366 maccakmpax He HCKJIUEHO, UTO
JaTel (YMCJIa M MeCAIbl) UX THEH PoKIAeHUd OyAyT O BCeX PasIudHBbI,
XOTA 3TO W Upe3BbIUaliHO MajioBepoaTHO. (KcTaTu, Teopus BepOsSTHO-
cTell yUYWT, UTO €CJIU CJAYyYaiiHO BbhIOpaHHAas TpPyIIa JOAEH COCTOUT
b6ostee uem u3 22 4YeJOBEK, TO 0ojiee BEPOATHO, UTO Y KOTO-HUOYAb M3
HuUX Oyzer oOImuil MeHb POKIEHUA, HEKeJIW UYTO y BCeX Y HHUX ITHU
POKIEeHNS NPUXOLATCS HA pasHble JHU I'OJAa.) [l

Jlornueckuii mpueM, NPUMEHEHHBII HaMU B HOpuUMepe 7, HOCUT
Ha3BaHUe «npuryun Jupuxné» — IO MMEHU 3HAMEHUTOI'0 HeMEeIKOT'O
maremaTuka XIX B. Ilerepa I'ycrasa Jlemxéma Hupuxsé. Bor obGmias
dopMyIUPOBKA STOTO IPUHINMINA:

€CJIn MMeeTCdA n AIMNKOB, B KOTOPhIX HAXOOATCA B OﬁH.[eﬁ CJIOMK-
HOCTH 1O MeHbIIel mepe n+1 IIpeagMeToOB, TO HEIIPEMEHHO

14



HalgéTca SAIMK, B KOTOPOM JIeKaT II0 MeHbIIell Mepe naBa
ImpeaMeTa.

Yro6bl yBUIETH, KaK IPUBENEHHAA (HOPMYJIUPOBKA MCIOJIB3YETCA
B IIpuMepe 7, HAZO0 MBICJIEHHO IIPeACTABUTL cebe 366 SIMKOB M HaLI-
mucaTh Ha KakaoM ofgHy u3 366 mar roma, a 3aTeM, MBICJIEHHO Ke,
pasMectuTh mo amukaMm 380 maccaiKMpoB, IIoMeINas KaxkIoro Iiacca-
JKUpa B AIUK C €T0 JATOH PoKIAeHUs (BCE AesiaeTcsA TOJIbKO MBICJIEHHO,
TaK YTO HUKAKOTO AUCKOMpopTa nJsa maccaskumpoB He Oyxper). Torma
B KaKOM-TO W3 SNIUKOB OKa)KeTcsa 0ojiee OJHOTO Maccakupa, U y 9TUX
TMacCcaKUPoB OyaeT oOIUil JeHDb POKICHUA.

s ciaenyomux ABYyX IPUMEPOB HaM IIOHAZOOUTCSA MOHATHE CUET-
HOTO MHOKecTBa. MHOKeCTBO HA3LIBAETCSA CUETHBLIM, €CJIH €T0 MOXKHO
IIepecYnuTaTh, TO €CTh HAa3BAaTh KAKOI-TO ero 9JIeMeHT IePBbIM, KaKOM-TO
9JIeMEHT, OTJIMYHBIN OT II€PBOT0, — BTOPBLIM, KAKOMN-TO, OTJMYHBIA OT
MEPBBIX [OBYX, — TPEThbUM, W TaK [gajiee, IPUUYEM BCe IOPAIKOBBIE
YUCJIUTENbHBbIE MOOJKHBI OBITh MCIIOJb30BAHBI M HU OAUH 3SJIEMEHT
MHOJKeCTBa He IOJIKeH OBITh HPOIIYIIEH B 3TOM mepecuére. Bozpmém,
K TIpuMepy, MHOKECTBO BCEX KOHEUHBIX I€TIOYeK, COCTABJIEHHBIX W3
OYKB a u b, m 3amIuIlleM UX B IOCJEI0BATEIHHOCTD:

a, b, aa, ab, ba, bb, aaa, aab, aba, abb, ..., baaba, baabb, ...

(Bricokas Hayka OTHOCHUT K UYMCIy TaKUX IIEIIOUEK €eIé U IIYCTYIO
LeTIOYKY, He COAEPIKAIlyI0 HU OLHOI OYKBBI, HO MBI TOTO AEeJIaTb He
OymeM, 4TOOBI He IyraTh HEMCKYIIEHHOTO yuTaTesd.) IIpaBuio pacmo-
JIOJKEHUS IETIOUEK B IIOCJIEN0BATEIbHOCTb MBI BHIOPAJIN TaKUM (a MOIVIA
OBl BHIOpDATh U OPYTUM): TPYHIUPYEM I€IIOUYKU IO AJIuHE (TO €CTh IIO
KOJIMUECTBY COCTABJIAMOIINX OYKB), a B IpefiejiaX IPYIIbI paciojaraeM
[emoYKy B andaBuTHOM mopsaake. Kak TOIbKO Kakoe-1rub0 MHOYKECTBO
yIaJoCh PACIOJIOMKUTH B IIOCJENOBATEJIBHOCTb, TaK CpPa3y BO3HUKAET
€r0 IepecyéT: UjeH IIOCJIeN0BaTeLHOCTH, CTOAINI Ha IIePBOM MECTe,
00BABISAETCS IEPBHIM; UJEH, CTOAIIMII HAa BTOPOM MeECTE, — BTOPBIM,
u 1. A. Ilpocreiimue nmpuMepbl CUETHBIX MHOMKECTB: HATYPAJIbHBIN
DS, MHOKECTBO BCEX IIPOCTHIX YKCEJ, MHOKECTBO BCEX PAIlMOHAIbHBIX
umces. MHOKECTBO, fABJAOIIeecd 0ECKOHEUHBIM, HO He SBISIOIIEecs
CUETHBIM, Ha3bIBaeTcsa Hecuémubim. CaM (pakT CyIecTBOBAaHUSA HECUET-
HBIX MHOKECTB BeChbMa NIPUHIIUIINAJIEH, IMOCKOJIBKY IOKA3LIBAET, UTO
OBIBAalOT GECKOHEUHbIe MHOYKECTBA, KOJIUYECTBO JJI€MEHTOB B KOTOPHIX
OTJIMYHO OT KOJHMYECTBA BJIE€MEHTOB HATypaJbHOro psna. OTKphITHE
B XIX Beke aToro akra ABIAETCA OJHUM W3 KPYHIHEHIINX OTKPBITHM
MaTeMaTuKU. B pasgeie «JlokasaTeqbCTBa OT IPOTUBHOTO» OyAET IIPHU-
BEJIEH IIPUMEDP HECUETHOTO MHOKECTBA. 3IeCh Mbl 3aMETUM TOJIBKO, He
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IIPUBOAA OOKa3aTeJIbCTBA, YTO MHOMXECTBO BCeX IZ((%I'-/'ICTBI/IT(-EJ'II)HI)IX quceJ
ABJISIETCA HECUETHBIM.

IIpumep 8. Mo:KHO TPEAJOKUTL MPAMOE IOKA3aTeJIbCTBO CYIie-
CTBOBAHUA HPPAIMOHAIBHBIX UHCE] — HAPUMED, YKasaTb Ynciao \/2
U JOKasaTh, UTO OHO HppanuoHaabHO. Huxe OymeT IpuBeneHO aBa
TaKUX JOKasaTejlbCTBa — apudMeTndyeckoe B npumepe 11 u reomerpu-
yeckoe B mpumepe 19. Ho MOKHO HpeaIOKUTh M BOT KaKOoe KOCBEeH-
HOoe IoKasaTeJbcTBO. MHOMKECTBO BCeX PaAIlMOHAJBHBIX UHCEJ CUETHO,
a MHOJKECTBO BCeX IelfiCTBUTEJIbHBIX UMCEJ HEeCUETHO; 3HAUUT, OBIBAIOT
¥ YmcJa, He ABIAIMecd PAlliOHAIbHBEIMU, TO €CTh UPPaIMOHAJIbHbIE.
Koneuno, Hazo emé noKasaTh CYETHOCTh OJHOI'O0 MHOKECTBA U HECUET-
HOCTBH JIPYTrOTO, HO 3TO CHeJaTh CPABHUTEJIBHO Jerko. UTo Kacaerca
MHOKECTBa PAIMOHAJIBHBIX UMCEJ, TO MOKHO SBHO YKas3aTh €ro Ime-
pecuét. UTo Ke DO HECUETHOCTH MHOKECTBA JMEMCTBUTENbHBLIX UNCEJI,
TO €ro — IIPY IIOMOIIY IPEACTABJICHUS AeNCTBUTEIbHBIX YKUCEJ B BUIE
0ECKOHEUHBIX HEeCATUUYHBLIX AP00eii — MOYKHO BBIBECTH M3 HECUETHOCTHU
MHO’KECTBa BCeX JBOMYHBIX MOCJIEeI0BATEILHOCTEHN; a HECUETHOCTD 9TOTO
TMOCJIETHETO MHOMKecTBa OymeT mokasaHa B mpumepe 12, mocie uero
OymeT HaMeUeH KOPOTKUM IIyTh, IIO3BOJISIONINI IOJYIUTh HECUETHOCTD
MHOKeCTBA JeMCTBUTEJIbHBIX UMCEJI. O

IIpumep 9. B npenpigyiiemM npuMepe ¥ IpAMoe, U KOCBEHHOE JOKa-
3aTeJIbCTBA ObLIM HPUOJIU3UTEIHLHO OJMHAKOBOM CTEIIEHUW CJIOKHOCTH.
Ho BoT cuTyammsi, KOrma KOCBEHHOE MIOKAas3aTeJbCTBO I'OPasio IIPo-
ue mpAMoro. IleficTBUTENLHOE YKCJIO HA3LIBAETCA QJ2e0pAULeCKUM,
ecJiu OHO SABJAETCS KOPHEM MHOTOUJIeHA C IeJLIMH Kod(dduimenrta-
MH1; B IPOTUBHOM CJIyuae OHO Has3bIBaeTCsa mpaHcyeHoeHmuuvim. Ilps-
MO€ OKa3aTe/JIbCTBO CYIIeCTBOBAHUS TPAHCIEHIEHTHBIX YNCEJ COCTOUT
B IpPeabABJIeHUU 00pasla TaKux uuces. TakKuMu obpasiamMud MOTYT
CAYKUTH, HAIIPUMED, U3BECTHBIE UKcja ¢ (OCHOBaHMe HATYPaJIbHBIX JIO-
rapu(pmoB) u 71 (OTHOILIEHNE AJUHBI OKPYKHOCTH K quaMmerpy). OmgHaKo
IOKa3aTh, UTO YKCJIO € WX YUCIO0 7 (MJIU KaKoe yroJgHO APYroe UMCJIO)
SABJIAETCA TPAHCIEHIEHTHBIM, TOBOJBHHO CJIOKHO (TAaK YTO KaKOM-TO
obpasel] HANTHU MPOCTO, HO TPYAHO YOEAUTHCS, UYTO OH HAeHCTBUTEIHHO
SABJIAEeTCA 00pas3Iom).

B T0 ke BpeMs BO3MOKHO CJIeyIOlllee HeCJI0KHOe KOC8eHHOe NOKa-
3aTeJIbCTBO CYIIECTBOBAHUSA TPAHCIIEHAEHTHBIX umces. Hamo cpaBHUTH
IBa MHOYKECTBA, MHOJKECTBO BCEX [AEMCTBUTEJbHBIX UNMCEJI W MHOMKE-
CTBO BCeX ajre0pan4yecKux 4Yucell, U yOeIuThCs, UTO IEePBOe U3 HUX
HEeCUETHO, a BTopoe CUeTHO. HecuéTHOCTh MepBOro MHOKECTBA MBI 00-
Cy:KIaau B mpenpiayiieM npumepe. CUETHOCTE BTOPOTO JETKO CJIeIYeT
W3 TOTO, UTO KasKJoe ajredbpamyeckoe UHCIO MOKHO «Ha3BaThb», TO
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eCTb IIPUCBOUTHh €My HEKOTOPOe MMs. B KauecTBe TAKOIO MMEHHU IIPOIIe
BCETO B3ATH BBIPAKEHUE, COCTOdAINee M3 NBYX uacTeit: 1) m3 sammcu
COOTBETCTBYIOIEr0 MHOrOUJIeHa U 2) U3 IMOPSAAKOBOr0 HOMepa paccMar-
puBaeMoOro umcja cpeau KOpHeil 3TOro MHoOTroujJeHa (KOopHU 6GepyTcs
B MIOpsAKe Bo3pacTaHus). Takue mMMeHa yiKe HETPYILHO PACIIOJIOMKUTH
B IIOCJIEJOBATEJHLHOCTL M T€M CAMBIM — II€peCUMTaTh. Pa3 MHOMKECTBO
BCeX aJre0pamyecKMx YKcesJ CUETHO, & MHOMKECTBO BCEX HeMCTBUTEJIb-
HBIX UKCeJI HeCUETHO, TO HEIIPEMEHHO ObIBAIOT NEeMCTBUTEIbLHBIE YKCIIA,
He ABJAIINecTd aaredpanuecKuMI, TO €CTh TPaHCIIeHIeHTHbIE. O

JAOKA3ATEJIbCTBA CTOCOBOM «OT MPOTUBHOIO»

IokasaTeJabCTBA OT IIPOTUBHOTO YCTPOEHBI TaK. JlesaroT mpeamoo-
JKeHUe, YTO BEePHO yTBep:KueHue B, npomusnoe, To eCcThb IMPOTUBOIIO-
JIOKHOE, TOMY YTBEDKIEHUIO A, KOTOpoe TpebdyeTcsa NoKas3aThb, U qajee,
onmpasach Ha 9TO B, MPUXOJAT K IIPOTUBOPEUUIO; TOTAA 3aKJIOUAIOT,
4TO, 3HAaUUT, B HeBepHO, a BepHO A.

IIpumep 10. tor mpumep BcTpeuaerca m B «Hauamax» EBKiaunma,
YU B COBPEMEHHBLIX IIKOJBHBIX yueOHUKax. IIycTh JaH TPeyroJabHUK
U [Ba €ro HepaBHBIX yrya. Tpebyercs OoKasaTh yTBep:kaeHHe A:
IPOTUB OGOJIBIIIETO yIJIa JIEKUT OOJIbIIasd cTOpoHA. [leslaeM MPOTUBOIIO-
JIOJKHOE IIpeAIoio:Kenre B: cTopoHa, jiekainasi B HaIlleM TPeyroJbHUKe
IIPOTUB OOJIBIIETO yIJia, MEHBbIIIE WJIN PABHA CTOPOHE, JIEMKAIIEH TPOTUB
MeHblIero yria. IIpeamososkenre B BcTymaeT B mpoTUBOpeune ¢ paHee
IOKa3aHHOI TeOpeMO O TOM, UTO B JIIOOOM TPEeyroJbHUKE IPOTUB PaB-
HBIX CTOPOH JIesKaT PaBHBIE YIVIbI, a €CJIU CTOPOHBI HepPaBHbLI, TO IIPOTUB
OOJIBIIIEH CTOPOHBI JIEJKUT OOJBINNI yroj. 3HAUUT, NpeAIooKeHne B
HEBEePHO, a BEPHO yTBep:kaeHme A. IHTEepecHO, 4TO mpAMoe (TO eCTh He
«OT IIPOTHBHOI'O») MOKA3aTeJIbCTBO TeOpeMbl A OKAa3bIBAETCS HAMHOI'O
6oJiee CJIOKHBIM. |

IIpumep 11. HppayuonanvHocmb K6adpamuozo KOpHA u3 08yx,
apudmeTrueckoe mokaszaTeabcTBo. O003HAUMM BTOT KOPEHb OYKBOI r
¥ HAYHEM PAacCCy:KIaTb OT HMPOTHUBHOro. VITak, IIyCcTh YWCJIO 7' PAI[HO-
HAJIBHO U TAKOBO, uTO 2 = 2. Beakoe panuoHaIbHOE YHCIIO BBIPAKAETCS
Ipob6nio. Bee BhIpaskarolye 4ucjao r Apobu paBHBI Apyr apyry. Cpemu
HUX HalJETca HecoKpaTuMas Npo06b — MJOKa3aTeJbCTBO 3TOTO IIPOCTOTO
dakxra cocraBaser mpeamer mpuMmepa 15. Ilyers ara apobh ecThb %
CiemoBaTesbHO, ,

(%) —2.

OcBoGoKIasich OT 3HAMEHATeN s, IMeeM:
m?=2n2. 1)
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Msbr BuauM, uro umciao m? uérHo. Ho kBagpar JI000TO HEUSTHOTO

YucJa BCerga HeUueTeH; 3HAaUUT, YUCJI0 M Y€THO: m = 2k IpU HEKOTOPOM
nesiom k. IlogcraBnsas 2k B (1) BMecTo m, ToJydaeMm:

(2k)% =2n2, (2)
U, TIOCJIe COKpallleHusd Ha 2:
2k%=n2. (3)

COBepH.IeHHO TaK e, KaK MBbI Y6eILI/IJII/ICI> B 4YETHOCTU m, y6e>ic;(a-

eMcsaA B uéTHocTu n. HMrak, oba umcia m M n YETHBI, U APOOL -

MOYKHO COKDAaTUThL Ha 2 — a BeJb MBI BbIOpaJin €€ HEeCOKPaTMMOIi.
ITonyueHHOE TIPOTHBOpEUNE NOKABHIBAET, UTO UNCJIO I' HE MOYKET OBITH
PaIMOHATBHBIM, OHO UPPAMOHATIBHO. JTO M €CTh TO apudMeTHuyecKoe
JI0KA3aTeIbCTBO MPPAIMOHATBLHOCTH YHCIA /2, KOTOPOe OBLIO YIOMSA-
HYTO B IpuMepe 8. O

IIpumep 12. Hecuémnuocmos mHONMcECMBaA 6CeX 060UUHBLX NOCAE008a-
meavHocmeti. [JuazoHanvhblii memod. Ilpocreiimuit mpuMep HECUETHO-
0 MHOXKECTBa — MHOKeCTBO () BCeX NBOUUYHBIX IMOCJIEJOBATEIbHOCTEI.
YucsioBasi mOCIEI0BATEILHOCTh HA3LIBAETCS 080UUHOLU, €CIU KaMKIbIi
e€ ujieH paBeH HYJI0 Win eauHuie. JloKasarejbCTBO HECUYETHOCTHU
MHOKecTBa () OUeHb 3HAMEHHTO M He CJIHUIIKOM cJoxkHo. Ceiiuac MbI
ero npusenéM. OHO IPOBOAUTCSA METOAOM OT IIPOTHBHOIO.

IIpenmosmo:xum, uTto ) CUETHO, IIEPEcUYnuTaeM ero ¥ 0603HAUUM ero
n-ii sJeMeHT uepe3 d,. ITOT dJIEeMEHT a, €CThb ABOMYHAA II0CJIemoBa-
TEeJIBHOCTD p,1, An,2, An,3, ... TAKUM 00pa3oM, O €CTb k-i 4jieH n-i
[IOCJIeIOBATENLHOCTH, 4 STOT YJEeH PaBeH JubOo HyJ0, Jub00 eIuHHUIE.
Ceiiyac MBI IPEeABbABUM TAKYIO HBOUUYHYIO IOCJIEJOBATEIbHOCTH b, KO-
Topas He OyIeT COBIAAATh HU C ONHON W3 IIOCJIET0BATEJIbHOCTEH a,;
TeM CAMBIM MBI MOJYUYUM HPOTHUBOPEUHE C MPEAIIOJOKEHUEM, UTO MBI
TIePecUYnTaIn 6ce IOCIeNOoBaTeJbHOCTH. B KauecTBe b MBI yKayKeM
IIOCJIEOBATEIbHOCTh, KOTOPAsA OTINYAETCS OT @1 CBOMM l1-M 4jIeHOM,
OT Qs — CBOMM 2-M UYJIEHOM, OT a3 — CBOMM 3-M YJIEHOM, M Tak
nanee. flcHo, 4TO Takasd IIOCJIELOBATEJBHOCTb b He MOJMKET COBIALATh
HU C a1, HA C dg, HU C A3, W Tak Jajee. YKasaThb TaKyl b OUeHb
IIPOCTO: AOCTATOYHO B3ATH IIOcjaedoBaTeabHOCTH 1, B2, B3, ..., TOe
Bm=1—am,m. IIpoTUBOpEUME, KOTOPOE MBI IIOJIYYMJIH, X JOKA3HIBAET,
YTO HAIle MCXOMHOE IIPEAIIOJIOMKEHNEe O CYETHOCTH MHOMecTBa () ABJIA-
eTcs HeBEePHBIM.

Ecau Kaxayio mocjaenoBaTelbHOCTH d1, G2, A3, ... 3AIHCATh B CTPO-
Ky, @ 3TH CTPOKH PACIIOJJOKUTH APYr MHOA IPYroM, TO IIOJYUYUTCS
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Tabsuuna, B KOTOPOU YJIEHBI Qpm,n,, J€MKallue B OCHOBE HAIINX PACCYIK-
IeHui, OyIyT PAcIOJIOKeHbI Ha AuaroHaau. 11osToMy MpUMEHEHHBIN
METOJ JOKas3aTeJbCTBAa HAa3bIBaeTCA OuUQZOHANLbHbIM Memodom. ua-
TOHAJIbHBI MeTon Obli m300peT€éH B XIX BeKe OCHOBATEJIEM TEOPUU
MHOKECTB BeIuKuM Mmarematukom I'eoprom KanTopowm. O

Hecuémnocmov mHoMcecmaa 8cex Odeiicmaumenvhbix ducen. CiepBa
IOKa3bIBAETCH, UTO BCAKOE IIOJMHOKECTBO CUETHOI'O MHOKECTBA HeIlpe-
MEHHO KOHEUYHO WMJM CUETHO (IIpeloCcTaBIseM d5To uuTaTes). llamee
paccMaTpuBaeTCss MHOKECTBO TAKMX AEHMCTBUTEJbHBIX UMCEN, KOTOPhIe
IIPeICTaBUMBbI KaK OeCKOHeUHasa fAecaTnyHas qpodsb Buaa 0,y1y2Y3Y4.--»
B KOTOPOU KaKIbIH NeCATHUYHBIN 3HAK Y; paBeH 0 mim 1. MHOXXeECTBO
TAaKUX YMCEJ HeCUETHO, UTO BhITeKaeT u3 mmpumepa 12. Ho sTo MHO:Ke-
CTBO 00pasyeT IIOAMHOKECTBO MHOMKECTBA BCEX JAEHCTBUTEIbHBIX YMCEJI,
KaKOBOE, CJIeIOBATEIbHO, HECUETHO. O

Yame Bcero cmoco® «OT IPOTUBHOTO» MCIIOJb3yeTCA IJA JOKasa-
TeJIBCTBA TOTO, YTO O0BEKTA C 3aJaHHBIMU CBOMCTBAMU HE CYIIECTBYET.
B camom pene, eciu TpebyeTcs JOKasaTh, UTO UTO-TO CYIIECTBYET, TO
MOYKHO IIPOCTO Nnpedss6Unb COOTBETCTBYIONIUHA 00beKT (KOHEUHO, HAI0
emé M0Ka3aTh, YTO HPEIbABIEHO MMEHHO TO, YTO HAL0, TO €CTh UTO
IpeIbABIEHHBIA 00BEKT obJsiamaeT TpeOyeMbIMH CBOMCTBaMu). A Kak
OKa3aTh, YTO 4ero-tTo HeT? XOpOIIo, €CJIM 3TO «UTO-TO» HAAO MCKATH
cpey KOHEYHOTO KOJMYECTBA 3JIEMEHTOB — TOTAA MOKHO IIOIIPOOOBATH
MeTon mepebopa. A ecau cpenu 6eckoneurHoro? OnuH M3 METOIOB, IPHU-
MEHAEMbIX B 9TOM CJIyYae €CTh TaK HA3LIBAEMBLIA MeTO]] 6€CKOHEUHOI'O
COYyCKa, PeYb O KOTOPOM IIOMIET B CJIELYIOLIeM pasmesie M KOTOPBIA
MOKHO paccMaTpPUBAaTh KaK YACTHBIH ciIydail MeToa «OT IPOTUBHOTO» .

MPHUHLIMIBI HAUBOJILLUETO U HAUMMEHBLLETO YUCIIA
U METOJ], BECKOHEYHOIO CNYCKA

ITpunyun Haubonbwezo Yucaa yTBEPXKIAET, UTO 6 JAI000M Heny-
CMOM KOHEYHOM MHOMCeCmee HAMYPAAbHLLX HUCel Haudémces Hau-
b6onvuLee YUCO.

ITpunyun HaumeHbULE20 YUCAA DOPMYJIUPYETCA TaK: 6 AIOOOM Heny-
cmom (a He TOJBKO B KOHEUHOM!) MHONMCEC8e HAMYPAJbHLLX HUCE]
cyuecmeyem HauMeHbUee YUCTO.

Bropaa dopMmynaupoBKa IpUHIMIIA HANMEHBIIETO YWCJIA: He Cyule-
cmeyem bGeckoHeuHOll yobvieatousell (TO €eCTh TaKOi, B KOTOPOI KaKIBIN
MMOCJIEAVIONINH UJIeH MEeHBIIIe IPEeAbIAYIIEero) nociedo8ameibHOCMU Ha-
MmypasbHbLX YUCeL.

9t nBe QOPMYJIHPOBKM MNPUHIIUIIA HAWMEHBIIEr0 YHCJIAa PaBHO-
cuibHBI. B camoMm mesie, ecau ObI CylllecTBOBajia OeCKOHeUHAasA YOBI-
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BalOIIasl II0CJEeNOBATEJIbHOCTh, HATYPAJIbHBIX UMCEJ, TO CPEAV UJICHOB
9TOM MOCJIEIOBATEIHHOCTH HE CYIIeCTBOBAJIO ObI HamMeHbIero. Temepn
mpejcTaBuM cebe, UYTO yIAAJI0Ch HAWTH MHOMKECTBO HATYPAJIbHBIX YKCEJ,
B KOTOPOM HauWMeHbIIIee YMCJIO OTCYTCTBYeT; TOTma HJiA JI0Oro sje-
MEHTAa 3TOr0 MHOYKECTBA HAUJETCA APYroil, MEHBIIWNA, a IJA HEero eme
MEHBIIINM, U TaK Jajiee, TaK UTO BOBHUKaeT OeCKOHeUHad yObIBAIOIIAd
[IOCJIeJOBATEILHOCTh HATYPAJIbHBIX UKCEII.

ITpusmun wmaumbosabliiero umciaa u o06e GOPMYJIUPOBKUM IIPUHITMIIA
HAMMEHbBIIIET0 YHCJIa C YCIeXOM IIPUMEHSIOTCSI B OOKas3aTeJIbCTBaX.
IIpogemoHcTpUpyeM 3TO Ha mpuMepax 13—15.

IIpumep 13. oxasarh, 4To 110606 HAMYPALbHOE YUCLO, OOabuULee
eduHUUbL, umeem npocmoti deaumesv. PaccMaTpuBaeMoe YKCJIO AEJIUT-
cAd Ha eIUHUITY U Ha caMo cebd. Ecam apyrux menuTeseil HeT, TO OHO
IIPOCTOE U TeM CAMBIM ABJIAETCSI MCKOMBIM IIPOCTHIM AeauTeseM. Ecau
JKe eCTb U JIPyTUe NEeJINTENU, TO 0epeéM M3 3TUX APYTUX HAUMEHBIIUH.
Eciu ObI 0H genics elné Ha UTO-TO, KpoMe eqUHUIBI U caMoro cebs, To
9TO YUTO-TO OBLIO OBLI eIé MEHBLIINM JeHNTeJeM HCXOLHOrO UMcja, UTO
HEBO3MOJKHO. O

IIpumep 14. [JokasaTh, 4TO 014 A100bLX 08YX HAMYPALLHLLX YUCE]
cyuecmeyem Hauboavwiuil obwui deaumenv. II0OCKOIBKY MBI IOTO-
BOPUJIMCHh HAUYMHATHL HATYPAJbHBLIN DAL C eIUHHUIBI (a He C HYJId),
TO y J000T0 HATYPAJBHOTO YKCJIA BCE €ro AeJUTEJH He IPEeBOCXOIAT
CcaMoOro dTOr0 YHMCJa W, CJIeJOBATEeJIbHO, OOpasyloT KOHEUHOE MHOMKEe-
ctBo. [lyiA OBYX UYMCeJ MHOMKECTBO WX OOmUX meauTenein (TO ecThb
TAKNX UMCeI, KaKIO0e M3 KOTOPBIX SBJIAETCA HeJUTeIeM I 000uX
paccMaTpuBaeMbIX YHCeJ) TeM OoJsiee KOoHeuHOo. Haiiga cpenm HUX
HauboJbIIee, moJaydaeM Tpebyemoe. ([l

IIpumep 15. Joxasats, uTo cpedu 6cex pasrnuvix Opyz Opyzy Opobeil
HenpemeHHO Hall0émcsa Hecokpamumas 0poob.

ITepBoe moKa3aTesIbLCTBO — CO CCBLIKOI Ha mpumep 14, m TeMm ca-
MBIM C KOCBEHHBIM HCIIOJIb30BAHWEM IIPUHIIUIIA HAaWOOJBIIIEr0 YKCJIA.
B mamem MmHOKecTBe npobeit BhIOepeM IPOU3BOJIBHYIO APO0h M HAWIEM
HauOOJBIINI OOIUIA AeJauTeNnb d €€ YMCIUTENs U 3HaMeHarels. Eciu
d=1, To BeIOpaHHas HamMu ApOObL y:kKe Hecokpatmma. Eciaum d#1, To
COKpAaTUM €€ UHCJIUTEJh U 3HaMeHaTeJ b Ha 3T0 uucyo d. [TonyuenHas
Ipo0nL OymeT HecokpaTumoii. Beab ecau Obl €€ MOMKHO OBLIO OBI eIré
COKPATUTh Ha KaKOe-TO YKCJIO ¢, TO IpousBemeHue dq, OoJbliiee Yucia
d, ObLIO OBI AeauTeaeM UYHCIUTENS 1M 3HaMeHaTelsd IIePBOHAYAILHOI
apobu u d He ObLIO ObI HAUOOAbULUM OOIIIUM AEJIUTEJIEM.

Bropoe moKazaTeabCTBO — C MCIIOJb30BAHMEM IIPUHITUIIA HAUMEHb-
1ero yucjaa. PaccMOTPUM MHOXKECTBO HATYPAJIbHBIX UHCEJ, K KOTOPOMY
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OTHECEM BCAKOE UMCJO, ABJIAMOIIEeCa 3HaAMeHaTeJ eM KaKoW-HubyIb u3
Ipobeii HAIllel KOJJIeKIINY PaBHLIX Apobeii. Haiigém B aToM MHOKeECTBe
HamMeHbIee yncyo. I[[pobb ¢ TakuM 3HamMeHaTejaeM OyaeT HeCOKpaTH-
Ma, IOTOMY YTO IIPU JIFOOOM COKPAIIEHUN U YUCIUTEND, U 3HaAMeHAaTelb
YMEHBIIAIOTCA.

TpeTbe mOKA3aTEIBCTBO — C MCIIOJb30BAHUEM BTOPOIT (HOPMYJIUPOB-
KU TIPUHIMIA HAWMEHBIIEro 4ywucia. IIpeArosio:KMM, YTO B HAIIeM
MHOJKeCTBe pobeii HeT HeCOKpPaTuMoii. Bo3bMEM ITPOU3BOJIILHYIO IPOOH
13 3TOTO MHOKECTBA U COKPATUM e€. ITY TOKEe COKPAaTHUM, U Tak majee.
3HaMeHaTeJu 9TUX APoOeil OyAyT BCE MEHBIIUMU U MEHBIIUMU, 1 BO3-
HUKHeT 0ecKOHeuHas yOBIBAlOIlas IOCJIEeIOBATEJIbHOCTh HATYPAJIBHBIX
YypceJs, 4YTO HEBO3MOKHO. O

IIpomeMoOHCTPUPOBAHHEINE B TPETHEM JOKAasaTeJbCTBe mpuMmepa 15
BaApPUAaHT METOJA «OT IIPOTUBHOTO», KOTJA BOSHUKAOIIEe IIPOTUBOpPEUne
COCTOUT B IIOSABJIEHUU OECKOHEUHOI IIOCJEeLOBATEIbHOCTHU YOBIBAIOIINX
HaTypaJbHBIX umcesa (Uero, mMOBTOPUM, OBITH HE MOJKET) Ha3bIBAETCS
memodom 6eckoOHeuH020 (MU 6e32PAHUYLH020) CNYCKA.

IIpumep 16. Bor emé mpumep Ha MeTON OECKOHEUHOTO CITyCKa.
Brume, rosopa o meroze mepebopa, MBI YIOMSHYJH, YTO yPaBHEHHE
x*+y*=2? He uMeer pemleHHil B HaTypalbHBIX umciax. CTaHAapT-
HBIA CIIOCO6 [OKAa3aTeJbCTBA DTOTO (DAKTA COCTOUT B JOKA3ATEILCTBE
OT IPOTHUBHOIO: IPOTHMBOpPEUYNe BEIBOJAUTCA M3 IIPEJIOJIOMKEHNUA, UTO
CylLIecTByeT TPOHKa (@, b, ¢) HATYPaJbHBIX UHMCEN, SBJISIOLIATICT De-
IIeHWeM ypaBHEHMS, TO eCTh Takas, uto a'+b*=c?. Jlna monydenns
Tpe6yeMOoro IPOTUBOPEUYN IPUMEHAIOT METOf 0e3rpaHNYHOrO CIIyCKA.
Mg He OygeM 37ech M3JIaraTh, KaK MMEHHO OCYIIECTBJISAETCA OIIMCHI-
BaeMoOe HIDKe IOCTpoeHHe!, a orpanmunmMca obmeii mpeeii. Vmea xe
COCTOUT B TOM, UTO YKa3EIBAETCSA CIOCO0, CAeysa KOTOPOMY IJIA KaxKI0H
TPOUKY HATypaJbHBbIX 4ucesx (a, b, ¢), ciay:Kaieil pelleHWeM HAIIEro
VPaBHEHUsI, CTPOUTCSI Apyrasi TPOHMKA HaTypajabHBIX ducen (a’, b, '),
TAKMKe CIy)Kalllas PelIeHHeM TOTO XK€ YPaBHEHWs, HO TaKas, dYTO
¢’ <c. IIlpuMeHsAsT STOT MeTO[, AJs TPouKu-peutenus (a’, b’, ¢’) moxuO
IIOCTPOUTH TPOKy-pemtenue (a’, b”, ¢’'), a fusa sT0i TPOUKU — TPOIKY
(a"”, b", "), n rak namee. A Torna BOSHWKAaeT HEBO3MOKHAS yObIBAIO-
[asA MOCJIeNOBATEIbHOCTh HATYPAIbHBIX unces: ¢>c¢ >c¢’'>c¢”>... O

HamomHuM, 4TO OTPE3OK @ Ha3bIBAGTCS Mepoll oTpeska b, ecau a
yKJanbiBaeTcss B b mesmoe umciao pas. BosHuKaer BOIpoc, AJIS BCIKUX

13apHTepecOBAHHBIN YXTATENb HAMIET 9TO IIOCTPOEHNE B TiIaBe 15 OfHOM M3 JIydIINK
TMONYJIAPHBIX KHUT 110 MateMaTtuke: I. Pademaxep, O. Tenauy. Yucna u ¢puzypot. Onvimut
Mamemamuieckozo MululleHus. ITa KHUTA, B II€peBOLe C HEMEIKOro, BbIZep:Kasa
B Poccun Heckonbko mamanmii, nmociaesuee — B 2007 r.
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JIX IBYX OTPE3KOB CYIIECTBYET UX 00U,as Mepa, TO eCTh TAKOM OTPE3OK,
KOTOPBIN ABJIAETCS MEPOH IJIA KaKAOTO M3 9TUX ABYX. Ecau Kakue-jim-
00 mBa OTpe3Ka MMEIT OOIIYI0 MEPy, TO 9TU OTPEe3KM HAa3bIBAIOTCS
COU3MEPUMBLMU, B TIDOTUBHOM JKe cliyduae — Hecousmepumbvimu. UTaxk,
J00ble JIU OBa OTPE3Ka COM3MEPUMBI? OTOT BOIPOC MMEET IPUHIU-
NuaJbHOE 3HAUEHNE: OTHOIIECHNE HEeCOU3MEPUMBIX OTPE3KOB HE MOIKET
OBITH BBIPAKEHO PANMOHAJIBHBIM UYKCJIOM, W IIOTOMY HMMEHHO SBJIe-
HUe HEeCOM3MEPHMOCTH BBI3LIBAET K JKM3HU HPPAIMOHAJIbHBIE UHCJIA.
ToT ¢dakT, UuTO HecoM3MepHMbIe OTPE3KH CYIIEeCTBYIOT, OBLIJI M3BEeCTeH
elfé APeBHUM TpeKaM U IIPOU3BOAMJ HAa HUX IVITyOOKOe BIleUaTeHNe,
a C OTKPBITHEM JTOTO (haKTa cBsa3aH pAxn Jerexn. CaMbIM pPaHmHUM
IPUMEPOM HECOM3MEPMMbIX OTPE3KOB Obljla TakKas Iapa: AUaroHaJb
KaKoro-HmOyab KBaJpara M CTOPOHA STOrO Ke KBaapara. Pasymeercs,
TII[EeTHO MIBITATHCS JOKA3aTh HECOM3MEPUMOCTh ABYX OTPE3KOB METOIOM
nepebopa: BeAb TOrNa IPUILIOCHE ObI IepebpaTh 6ce OTPe3Ku (UTo
HEBO3MOKHO!) U PO KaXKABIN U3 HUX yOEeAUTHCA, UTO OH HE ABJISAETCS
o01ieii Mepoii paccMaATPUBAEMBIX OTPE3KOB — B UYACTHOCTH, OOIIei
MEPOH CTOPOHBI M TUATOHAJIM OJHOTO U TOTO JKe KBajapara.

Bce usBecTHBIE JOKA3aTEIHLCTBA HECOU3SMEPUMOCTH CTOPOHBI M JHA-
TOHAJIM KBajpaTa OCYIIECTBIAIOTCSI CIIOCOOOM «OT IPOTUBHOTO». MBI
IPUBENEM [IBa HOKA3ATEJILCTBA — apu(PMeTHUeCKoe 1 TeOMeTPUUECKOe.
O6ouM mpenmonLIéM ciaenyiomiee cooopakenue. Eciu paspesaTs KBaj-
par 1o AmaroHajiyi, BOSHMKHYT JBa PABHOOEIPEHHBIX IIPSIMOYIOJbHBIX
TPEYroJbHUKA, B KaXKIOM M3 KOTOPBLIX 9Ta AUArOHAIL OyIeT CJIy-
JKUTH TUIOTEHY301i, a CTOPOHBI KBaApaTa — KaTeraMu. Tak UTO BOIIPOC
0 COM3MEPUMOCTH WM HECOM3MEPUMOCTH CTOPOHBI KBaapaTa W €ro
OUaroHajaW PAaBHOCUJIEH BOIPOCY O COM3MEPUMOCTU WJIM HECOU3Me-
PUMOCTH KaTeTa ¥ THUIOTEHY3bl PABHOOEIPEHHOrO IIPSIMOYIOJIbLHOIO
TpeyroJabHuKa. HecomsaMmepuMoOCTh KaTeTa M TMIIOTEHY3bl MbI U OyaeMm
JIOKa3bIBaTh.

IIpumep 17. Hecousmepumocmsb 2unomeHy3v. U Kamema paHO-
6e0penH020 NPAMOY201bH020 MPeEY20ibHUKA, apUMMETHUIECKOe J0Ka3a-
TeJabCTBO. IIPenIIoIoKuM IIPOTUBHOE: ¥ I'MIIOTEHY3bl M KATETA UMEeTCs
obmasa mepa. IlycTs aTa 00IMas Mepa YKJIAObIBAETCA I[€J0€ YKCJIO
m pa3 B TUIOTEeHy3e U IleJioe YHucJI0 n pa3 B Karere. Torma, IIo

I 2n%=m? V2=" H
Teopeme Iludaropa, 2n“=m*“, oTKyma =~ - Ho aroro me moser

OBITH, TaK KaK V2 eCTh UMCJO HUPPAINOHAJLHOE, YTO OBLIO JOKAa3aHO
B mpumepe 11. O

Ho usBecTHO 1 Apyroe goxas3aTeJIbCTBO HECOU3MEPUMOCTU T'HUIIOTE-
HY3bI U KaTeTa, YNCTO reomMerpudecrkoe, HEeOOBIKHOBEHHO KpacuBoe u,
BO3MOJMHO, IPEBHEE.
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IIpumep 18. Hecousmepumocmsv 2unomenys3v. U Kamema paéHO-
6e0penH020 NPAMOY20JIbHO20 MPEY2OoNbHUKA, TEOMETPUUYECKOe IOKa-
3aTesbCTBO. Paccy:kmars OymeMm Tak. IlJia Kakmgoro paBHOOEIDPEHHOTO
IPAMOYTOJBHOTO TPEYroJbHUKA Q MBI IIOCTPOUM [PYroil paBHOOEn-
PEHHBIN IPAMOYTOJbHBINA TPEYyTOJIbHUK Q' ¢ Gojiee KOPOTKUM KaTETOM
¥ TaKOM, YTO BCAKAas 00IIas Mepa KaTeTa M IMIIOTeHY3bl TPEYrOJIbHUKA
Q COYKUT TaKKe oOIIell Mepoill KaTeTa W TUIOTEHY3bl TPEYTOJbHUKA
Q'. Ilpumensas K Q' Ty sKe KOHCTPYKIHUIO, IOJYYNM PABHOOEIPEHHBII
IPSAMOYTOJBbHBIM TpeyroJbHUKE Q7 ¢ emé Gojee KOPOTKUM KATETOM
U TaKOM, UTO BCAKas 00IIas Mepa KaTeTa U T'MIIOTEHY3bl TPEYTOJIbHUKA
Q' cayxuT Takske oO0IIeil Mepoil KaTeTa M I'MIIOTEHY3bI TPEYTOJbHUKA
Q”. K tpeyrompHuky Q' CHOBa IpuMeHseM Ty e KOHCTPYKIIHIO,
u T. 1. [Tonyuaem 6eCKOHEUHYIO ITOCTIEI0BATEILHOCTh PABHOOEIPEHHBIX
IPAMOYTOJBHBIX TPEYroJbHUKOB Q, Q', Q', Q", ... co Bcé GoJsee
u G6oJiee KOPOTKUMHU KaTeTamu. IIpu aTOM BesKadA obiias Mepa KaTeTa u
TUIIOTEHY3hI UCXOAHOTO TPEYroJbHUKA Q OyAET B TO Ke BpeMs U o0IIeit
Mepoil KareTa M TUIIOTEHY3bl TPEYroJbHUKA Q', a 3HauuT, um oO6Iei
Mepo#l KaTeTa W TUIIOTEHY3bl TPEyroJabHMKAa Q', a sHauur, Karera u
IHAIIOTEeHY3bI Tpeyroabauka Q, u T. 1.

ITO IOCTPOEHME, KOTOPOE MBI OCYIIECTBUM HUKE, ¥ IO3BOJIAET IIPO-
BECTH OKa3aTeJbCTBO OT IPOTUBHOTO. [[efICTBUTEIBHO, IPEAIIONOKUIM,
YTO HEKOTOPBIA OTPE30K a SABJSETCSA O0Iell Mepoii AJisd KaTeTa W T'MIIOo-
TeHy3sl TpeyroirbHuKa Q. Torma naa Kasknoro ms TpeyroabHuros QP
OH ABJAETCA O0Iell Mepoil KaTreTa M TMHOTEHY3bl STOTO TPEYTOJbHUKA.
Orcrofa ciiefyeT, UTO B KaTeTe KajKAOTO U3 STUX TPEYrOJbHUKOB OH
YKJIaABIBAETCS KAaKOe-TO Iiejioe YMCJIO pasd. IIycTb OTpe3oK a YKJIagbI-
BaeTcs N pa3 B KaTeTe TPeyroJbHUKa Q, IyCTh, Jajiee, 3TOT OTPE3OK
yKJambIBaeTca n’' pas B KareTe TpeyroiabHuka Q', n’ pas B Karere
TpeyroapEuKa Q”, u T. x. II0OCKOIBKY AJWHBI KATETOB YMEHBIIAKOTCS,
o n>n'>n">n"">...; TakumMm 06pa3zoM, MBI IOJy4aeM OECKOHEUHYIO
IIOCJI€JOBATENHLHOCTD YOBIBAIOIINX HATYPAJIBHBIX UMCEJ, YTO HEBO3MOK-
HO. A 3TO 3HAUUT, YTO OBLJIO0 HEBEPHBIM Hallle MCXOLHOE IPEAI0I0KEeHEe
0 HAJIMYUHU y KaTeTa U TUIIOTEHY3bl TPEYTrOJbHUKA @ 00Ieil MephI.

Ocranoch yKasaTb, Kak Mo TpeyroabHuKy Q=AABC crpourcs
TpeyroJbHuK Q’.

Ha runorenyse BC uCXOAHOI'0O TPEYroJbHUKA Q OTKJIaAbIBAEM OTpE-
30K BD, paBHbI# KareTy (cM. puc. 1). I3 D BocCcTaBUM NEPIEHAUKYIAP
K BC. O6o3HaunM uepe3 E TOUKY mepecedeHUs: STOTO MEePIEHAUKYIApa
Cc IpAMOM, mpoxondAimiein uepes Touku A u C. Yoemmmcs, UTO sTa
TOUYKa pacmoJiaraercsa Me:xay ToukamMu A m C, TO eCTb Ha CTOPOHE
AC, a He Ha TIPOAOJIKEHUM 3TOH CTOPOHBI 3a TOuKy A. CoeguHuB
npamoi Touku A u D (Ha pUCYHKe 9Ta MpAMad IOKasaHa HyHKTUPOM),
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Puc. 1

ToJiyuaeM TPeyroabHUK ADB. 9TOT TPeyroJbHUK pPaBHOOEIPEHHBIMH
IO TIOCTPOeHUI0, u ero yriabl BDA u BAD, mpunexaniue K PaBHBIM
CTOpPOHAM, PaBHBI. B TpeyrospHVKe He MOXKET OBITh HM ABYX IIPAMBIX
YIJIOB, HU ABYX TYIIBIX, TO9TOMY yroa BDA ocTphlii U, Cael0oBaTeIbHO,
MeHbIIle Ipamoro ymia BDE, a noromy npsamass DE He MOMKeT HUATU
BHYyTpu yria BDA. 3uauut, oHa npoxonauT BHyTpu yriaa ADC, B uém
u TpeboBaJIoCh yOeAUTHCA.

WNsyuum Ham pucyHOK 0ojiee MeTalbHO W YCTAHOBUM TPU COOTHO-
IIeHUA [OJs Pa3HBIX OTPE3KOB. B mpAMOyroapbHOM (II0 ITOCTPOEHUIO)
tpeyroabHuKe CED yron ECD paBeH IOJIOBUHE IPSAMOTO yIJia, a o0as
cyMMa YyIJIOB TPEyTroJbHUKA PaBHA ABYM IIPSAMBIM; OTCIOAA CIEAYET, UTO
u yroa CED paBeH HOJIOBUHE HNpsAMOro. MbpI BUAWM, YTO B TPEYTOJIb-
Huke CED yrapl npu ero BepmuHax C m E paBHBI; cieqoBaTeJabHO,
9TOT TPEYTOJbHUK PaBHOOEAPEHHBIN ¢ paBHbBIMU cTopoHamMu DE u DC,
IIO3TOMY

(1) IDE|=|DC].

Hanee, tpeyronbiuku BEA um BED wumenT o0yl cTtopoHy BE
U paBHBIe CTOPOHBI BA m BD; MOCKOJIBKY OHU NIPSIMOYTOJbHEBIE, TO
CKa3aHHOTO JJOCTATOYHO JAJIA UX paBeHcTBa. CilefoBaTeIbHO,

|EA|=|ED|.

CoenuHsasa 9To paBeHCTBO ¢ (1), mosyyaeM BTOpOe M3 MCKOMBIX COOTHO-
IIEeHWH:

@ |AE|=|DC].

Haxomner, Tperbe coorHomenue. II0CKOIBKY, KaK TOJIBKO UTO JOKa3aHO,
|DC|=|AE]|, o |DC|=|AE|<|AC|=|AB|. Urax,

(3) IDC| < |AC|=|AB|.
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Temeps y:Ke HETPYAHO IMIOKa3aThb, YTO B KayeCTBE KHCKOMOTO Tpe-
yroJbHUKa @ MOXHO B3ATb TpeyroibHuK CED. JleficTBUTENBHO: OH
MIPSIMOYTOJIBHBIH 110 ITOCTPOEHUIO U PaBHOOEIPEHHBIN, KaK ITOKAa3bIBAeT
coorHotmenue (1). Ero KareT Kopoue KaTeTa MCXOZHOTO TPEYTOJLHUKA
Q=AABC, kak mokasbiBaer cooTHolienue (3). Ocranoch ybeguThCs,
YTO BCSAKAA 00Ias Mepa T’MIIOTeHY3hI U KaTeTa TpeyroabHuKka A BC ciy-
JKUT TakK:Ke M 0O0Iell Mepoil IJisd THIIOTeHY3BhI M KaTeTa TPeYyroJbHHUKA
CED. B camom peJsie, TycTh HEKOTOpPaA 00Ias Mepa CTOPOH TPEYTroJib-
Huka ABC ykianbIiBaeTcs p pa3 B ero KaTeTe U ¢ Pa3 B ero TUIIOTEeHY3e
BC. Torma oHa yKJaAbIBaeTcsaA p pa3 B PaBHOM KaTeTy oTpeske BD u
q— p pas B orpe3ke CD. IlockoabKy, cornacHo (2), orpe3ok AE paBeH
orpesky CD, To u B AE srta obmaa Mepa yKJIaAbIBaeTca ¢ — p pas.
3HauuT, B orpeske EC oHa yraamwiBaercsi p—(q— p) pas. Urak, sra
Mepa YKJIagbIBaeTcs IeJioe Yucjo pas u B Karere CD, U B TUIIOTEHY3€
EC tpeyronbuuka CED, To ecTh ABIAETCA UX 00IIeil Mepoii. ([l

3ameuanne. Ezunemckuii mpeyzonvHux u obpamuas meopema Ilu-
dazopa. Teopema Iludaropa yTBep:KIaer, 4TO B JIOOOM IIPAMOYTOJIb-
HOM TPEYrOoJbHUKE CyMMa KBaJpPaTOB KAaTETOB PaBHA KBaJpaTy I'MIIOTE-
HY3BI (IIOHATHO, UTO HAAO OBl TOBOPUTH O OJNUHAX KATETOB W TUIIOTE-
HY3BI, HO CJIOBO «IJIMHA» AJs KPATKOCTH YacTO OIyCcKaeTcs). BecAras
TPOIHKa LEJBIX UMCeJ, BEIPDAKAIONINX AJUHBI CTOPOH KAaKOro-Inbo mps-
MOYTOJILHOTO TPEYTroJIbHUKA, HasblBaeTcsa nugazoposoii. [Indaropossix
TPOeK GECKOHEYHO MHOTO0, U3 HUX TPOIKa (3, 4, 5) mMeeT HANMEHBIIIE
YJIeHbI, 4 NMPSAMOYTOJBHBIN TPEYTOJBHUK C TAKUMU AJIUHAMU CTOPOH
Ha3bIBAETCS €2UNemcKuM. O

ITpoucxoxxaeHnune HasBaHus TakoBo. B JlpeBHem Erumre sTor Tpe-
YTOJIbHUK WCIOJIb30BAJICA B CTPOUTEIBCTBE [JIsi MOCTPOEHUS HPSIMOTO
yria. BepéBka, pasburas Ha 12 paBHBIX UacTed, pacTATHMBAaJach Tak,
4yTOOBI TPYU TOYKM CTaJW BEPIIMHAMM TPEYTOJbHUKA CO CTOPOHAMU
IJINHOIO B 3, 4 u 5 uacreii. TpeyroabHUK OKa3bIBAJICA IPAMOYTOJIBHBIM.
Tem He MeHee caMO CYIECTBOBAHNIE €TUIETCKOTO TPEYroJbHUKA TPeby-
eT ToKasaTeJbcTBa. [I0CTPOUTDL TPEYTONBHUK C AJIMHAMU CTOPOH 3, 4, 5
HETPYAHO, HO BOT MOYEeMY OH OymeT mpAMOyroiabHbIM? Hepeako MoKHO
yeasimars oreeT: «Ilo Teopeme ITudaropa, moromy uto 32+42=52».
Oreer HeroueH. Benb Teopema IIuparopa yTeBep:KIaeT JUIIb TO, UTO
B IPAMOYTOJHLHOM TPEYTOJIbHUKE BBIMIOJHSAETCA M3BECTHOE COOTHOIIE-
HUe MeXIy AjuHamMu cTopoH. Ho oHa He yTBep)KJaeT, YTO €CAU ITO
COOTHOIIIEHVE BBIMOJIHAETCS, TO TPEYTOJbHUK IPSAMOYTOJIbHBIN. ITOT
GdaKT cocTaBiseT colep;KaHUe APYroil TeopeMbl — TeOpeMbI, 00paTHOM
k TeopeMe IIudaropa u HaszpiBaeMoil i KPAaTKOCTU 00pamHol meope-
mott ITugpazopa. ObparHaa teopema ITudaropa riaacur:
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ecau 8 KAKOM-mo mpeyzonvHUKe CYmma Keadpamosg 08yx cmo-
POH pasHa Keadpamy mpembvell, MO MpeyzoavHUK NPAMOYZ0Jib-
Hblil U npomué 60bUWell CMOPOHBL IeH UM NPAMOLU Y2ZOoJl.

Eé mokasaTenbCTBO Upes3BBIYAWHO mpocTo. IlycTh AJMHBI CTOPOH Tpe-
yroJabHHKA A ¢yTh a, b, ¢, mpuuém a’+b%=c?. Ha cTopoHaX IPAMOro
yriia oTJIosKuM oT ero BepmuHbl O orpe3dku OX m OY, paBHbBIEe @ U b
COOTBETCTBEHHO. BO3HMKAaeT MPAMOYTOJbHBIN TpeyroabHUK OXY, ru-
norernysa XY KoToporo umeer, mo Teopeme Iludaropa, gauny v a2+ b2,
T0 ecThb c¢. Takum o6pasom, TpeyroabHuUKH A u OXY uMeOT co-
OTBETCTBEHHO DPAaBHBIE CTOPOHBLI M, CJIENOBAaTEJbHO, PABHBI. 3HAUUT,
TPETOIBHUK A IPAMOYTOJBHBIH, U IPOTUB CTOPOHEI C AJUHOMN C JIEKUT
IPSIMOM yTOJI. [l

IIpumep 19. HppayuonanvHocms kK6adpamuozo KOpHA u3 08YX,
reoMeTpUYecKoe [JOKa3aTelbCTBO. IIPeAImOoJIOKMM, UTO 3TOT KOPEHb

m
panmuoOHaJIEH U BbIPpaXaeTCAa I[pOﬁBIO ; Torma

2
(%) =2, m?=2n2.
PaccmoTpuM paBHOOEIPEHHBIN TPEYroJbHUK C OOKOBBIMU CTOPOHAMU
OIJVUHBI N U OCHOBammeM IJauHbI m. Ilo obparHoit Teopeme Iludaro-
pa 3TOT TPEYTOJbHUK MPAMOYTOJbHBIN, MPUYEM €TUHUYHBIA OTPE30K
YKJIaZbIBAeTCA B €r0 KaTeTe n pas, a B runoTenyse m pas. CiegoBaTesb-
HO, eIUHUYHBIIA OTPE30OK CJIY:KHUT OOIIeil Mepoil KaTeTa W T'MIOTEHY3BI
9TOr0 paBHOOEIPEHHOTO MPAMOYTOJBHOIO TPEYTrOJbHUKA, TAK UTO OHU
COM3MEePUMBbI, Uero He MOXKeT ObITh: cMOTpH mpuMep 18. O

3ameuanue. HamoMHuM, uTO reomMerpuueckas (purypa HasbIBaeTcs
6bINYKJI0U, ecIM OHA 00a7jaeT CAeNYyIOIIUM CBOMCTBOM:

() Ons n0bbLx 08Yyx mouekx uzypvl ompe3ok, cOeOUHAIOWUT ImU
mouku, Haxodumcsa 8 npedenax amoi guzypol.

B kauecTBe IOJIEBHOTO YIpPasKeHUs PEKOMEHAYeM YUTATEJII0 I0-
Kas3aTb, YTO [JIsA JOOON COBOKYIIHOCTH BBINMYKJIBIX (Quryp ¢urypa,
o0pa3oBaHHasA WX IlepeceueHreM, HEeIPEeMeHHO BBINyKJa. B dacTHO-
CTH, eCJIi TpsAMasi IMepeceKaeT BBINMYKJBLIH MHOTOYTrOJIbHUK, TO OHA
pas3buBaeT ero Ha JBa BBINYKJIBIX MHOTOYTOJbHUKA. B camom geie,
KajKkgasd U3 yacTell pa30MeHUs IPeACTaBIdgeT co00I0 IlepeceueHue ¥C-
XOIHOTO MHOTOYTOJIbHUKA C OZHOHM M3 TeX ABYX IMOJYILIOCKOCTeil, Ha
KOTOpBIe IpAMasi paspes3aeT ILJIOCKOCTb, a BCAKAA MOJYILJIOCKOCTb —
BBITTYKJIA. [l

IIpumep 20. BasxcHoe c60iicma0o 8blNYKN020 MHO20Y20AbHUKA. s
TOT'O YACTHOTO CJIydasi, KOTLa reoMeTrpuueckas GuUrypa spiseTcsa MHO-
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TOYTOJILHUKOM, MOMKHO IIPEAJIOKUTDL U APYroe OIlpelesieHre BBITYKJIO-
ctu. IMeHHO, MOKHO Ha3BaTh MHOTOYTOJbHUK GblNYKJAbLM, €CIU IS
HETO BBIMOJIHAETCA CBOMCTBO:

(B) kakyio Hu 63amb CMOPOHY MHOZOY2ONbHUKA, MHO20YZ0NbHUK
UeNUKOM JleHUm no 00HY CMOPOHY Om Heé, mo ecmb om npamol,
cayxcauieil eé npodonrceHuem.

O6a ompeneaeHnss PAaBHOCUJILHBI:

(1) us () BoiTeraer (5);

(2) us (p) BeITeKaeT ().

Vreepskaenud (1) u (2) serko nokKaspIBalOTCs OT HpoTHUBHOrO. I[oka-
3aTrenbecTBO 1A (1) ceiffuac mM3I0:KMM; OOKasaTh (2) mpemocTaBiIseM
yuTaTeao. ATak, IpeAamnoaoKuM, YTO B MHOTOYTOJbHUKE CO CBOMICTBOM
(@) HanLIKCh ABe Takue ero TOUuKu P um @, KOTophle JekaT 10 pasHbIe
CTOPOHBI OT HEKOTOPOI ero cTropoHbl A B. ITocKONIBKY BCe TOUKM OTPE3Ka
AB npuHanjgexaT MHOTOYTOJBHUKY, eMy OyIOyT IIpUHAIJIeKaTh U BCE
TOUKU TPeyroabHukKoB PAB u QAB. Takum o6pasom, oTpe3ok AB
ABJsIeTCA OOIIell CTOPOHOI TPeyroabHuKoB PAB m QAB, pacmoJio-
JKeHHBIX XOTSA W IO PasHble CTOPOHBI OT 9TOTO OTPe3Ka, HO IeJTMKOM
B IpefiesiaX pacCMaTPUBAEMOTr0 MHOTOYTOJbHUKA. OUeBUIHO, UTO TAKO-
IO He MOKET CIYUYUTHCS, KOJb CKOPO AB sABiAeTCA ONHOI U3 CTOPOH
9TOTO MHOI'OYTOJbHUKA. (|

MHAOYKUMA
JloKasaTenbCTBa METOAOM MaTeMaTHYECKOM MHAYKLIMM

Meron maTemMaTHUeCcKON MHAYKIUYU IPUMEHAETCS TOTHA, KOTHA XO-
TAT AOKAa3aTh, UTO HEKOTOPOE YTBEP:KAEHUE BBIMOJHSETCA IJS BCEX
HaTypaJIbHBIX YUCEJI.

IIpumep 21. IIpogeMoHCTPUPYEM METOJ MaTEMATUUYECKOM MHAYKITUT
Ha npoctoM npumepe. IlycTh, Hampumep, MBI XOTHUM JOKasaTb, YTO

Bcerza 1+2+3+...+n:w

n=1 s2To yTBep:;KIeHne BepPHO; MelCTBUTEIbLHO, 1= . Bo-BTODBIX,
MIPEAIIONOKIB, UTO HAallle YTBEP:KIeHNe BEePHO I n=Ek, yoexgaemcd,
YTO TOTA OHO BepPHO W AJiA n=Fk+ 1. [leficTBUTEIbHO,

. Paccy:xmaem Tak. Bo-mepBbIX, mJis
1(1+1)

1+243+...+(+1)=14+2+3+...+k)+(k+1)=

= HEED L (kv 1)=

(k+D[(k+1)+1]
—
3Ha‘lI/IT, Halle yTBEPXKIAECHNE BEPHO OJIAd BCEX 3HAUEeHUN n: IILeI';’ICTBI/I‘

TeJILHO, OHO BepHO ajs n=1 (9To OBLIO HAIlle «BO-TIEPBBIX»), a TOTXA,
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B CHJIy «BO-BTOPBIX», OHO BEPHO IJisi n=2, OTKyAa, B CHJIY TOTO JKe
«BO-BTOPBIX», OHO OKAa3bLIBAETCS BEPHBIM U IJid n =3, U Tak gajee. [l

IIpumep 22. Pagencmeo Adadyposa (Ha3BaHO II0 MMEHU HAIIEJIe-
ro ero poccuiickoro maremaruka XVIII Beka Bacunusa EBmokmmoBuua
Ananyposa):

13423433+ ... +n®=(14+2+3+...+n)%

HoxaseiBaeM 1o MHAYKIUU. [asg n=1 mpoBepseM HEIOCPEACTBEHHO.
IIpenmosio:kuM, 4TO paBeHCTBO BepHO Ipu n=Ek. [[oKkaskeM, YTO TOTHa
OHO BepHO M Tpu n=Fk+ 1 (Ipu 9TOM HCHOJIB3yeM Pe3yJbTAT HpPUMe-
pa 21):

[14+2+8+...+k+(k+1)*=
=[1+24+8+...+E*+2[1+2+83+... +E|(E+1)+(E+1)*=

k(E+1
:13+23+33+...+k3+2[%}(k+1)+(k+1)2:

=134+23 433+ 4B+ R(E+1)2+(E+1)2=
=13423 433+ 4R34+ (B+1)3.

IIpoBenéuHoe paccy:KaAeHNe MOKa3bIBAET, UTO HAIle PABEHCTBO BEPHO He
TOJLKO ITpu n=1, HO 1 ipu n=2, n=3, U TaK Jajiee — 1 TEeM CaMLIM
IIpHU BCEX . [l

IIpumep 23. Tem ke crroco6oM JIeTKO yOEAUTHCA B UCTUHHOCTH IIPU
BCeX 1 paBeHCTBa

_n(n+1)2rn+1)

3 O

124224382 4...+n?

W3m0keHHBIA MeTOJ paccy:KAeHusa TpedyeT YCTAHOBJIEHUS MABYX
($aKTOB:

(1) uHTepecylolnee HAC YTBeP:KIeHNE BEPHO IJIA €IUHUIILI;

(2) ecsm wmHTepecyiolllee HAC YTBEP:KJIEHWE BEPHO AJA KaKOTO-TO
yucia k, TO OHO BEPHO U IJIS CJAEAYIONIero 3a HuUM umcyaa k+ 1.

Ecnau oba darxra ycraHoBJeHBI, TOrna, mepexomd oT 1 K 2, or 2
K 3, U T. 1., yOerKkgaemMcsa — IMOJOOHO TOMY KakK MBI B 9TOM yOeAUJIUCH
B TOJIBKO YTO IPUBENEHHOM IIPUMEPE — B TOM, UTO PaCCMaTpPHUBaeMoOe
YTBEeP:KIeHNEe BEPHO [JIA 6CeX HATYPAIbHBIX YKCEJ.

IlepBoIii haKT HasbpIBaeTcA 0a3ucom UHOYKUUU, BTOPOH — UHOYK-
YUOHHBbLM nepexodom Niu wazom undyrkyuu. UHIYKIIMOHHBIN ITepexo
BKJIIOUAET B ce0A NOCbLIKY, WIN npednonoixerHue UHOYKYUU, WU
UHOYKUUOHHOE NpednonoxeHue, M 3akaioueHue. CMBICI TTOCHLIKU:
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paccMaTpuBaeMoe yTBepKIeHre BepHO npu n = k. CMBbICI 3aKIIOUEHU:
paccMaTpuBaeMoe yTBep:kAeHUe BepHO npu n=~k+1. Cam ke MHIYK-
IMOHHBIN [I€PEeXO0l COCTOUT B IIepPex0/ie OT MOCHLIKY K 3aKJIIYEHUI0, TO
€CTh B 3asBJIEHNH, UTO 3aK/JII0UeHNEe BePHO, KOJIb CKOPO BepHAa MOChLIKA.
Bech B 1esIOM JIOTUYECKUUA IIPUEM, IIO3BOJISIONINI 3aKJIIUYUTh, YTO
paccMaTpuBaeMoe yTBEPKICHNE BEPHO IJIA BCEX HATYPAJIbHBIX UMCEI,
KOJIb CKOPO CHpAaBeIJINBLI M 0a3WC, U MePEeX0], Ha3bIBAETCS TaK: NPUH-
yun mamemamuyeckoil uHdyrkuyuu. VICcmosb30BaHme 3TOr0 IPUHITUIIA
U COCTaBJISAET Memod mMamemamuieckoli uHOYKUUU.

Taxum oO6pasoM, 00CTaHOBKA, MMO3BOJIAIONAA HAAEAThCA (BCTO JIUIID
HalesaTbCs!) Ha ycIellHOe MpUMeHeHHe MeToJa MaTeMaTHUYeCcKON WH-
IYKIWY, MOJIKHA ObITh TaKoBa. VMeeTcss HEKOTOPOe yTBep:KIeHUe A,
3aBuUCsAIee OT IIapaMeTpa, IPUHUMAIIIEro HATypajbHble 3HAUEHUS;
TpebyeTcs MOKasaTb, UYTO A CIIpaBeAJIMBO IIPU BCAKOM 3HAUEHUU IIa-
pamerpa. Tak, B mpumepe 21 yrTBep:kmenue A wmmeno Bunxg 1+2+

n(n+1)
+384+...+n= —5 - Cam mapaMeTp Ha3BIBAETCA NAPAMEMPOM UH-

OYyKuyuu; TOBOPAT TaKKe, UTO IIPOUCXOAUT UHOYKUUS NO OAHHOMY
napamempy.

VrBepikgenre A Ipu 3HAUeHMM I[IapaMeTpa, paBHOM 1, mpwu-
HATO o6o3HauaTh ueped A(l), mpm 3HaUeHUMW IapaMeTpa, PaBHOM
2, — uepe3 A(2), u Taxk pnamee. B mpumepe 21 A(10) ectp 1+

+2+43+...+10= 200D yrgepugenun A1), A@2), A@),

Ha3bIBAIOT YACMHUIMU POPMYAUPOBKAMU, YTBEPKIAEHUE «AJI BCAKOTO
n ummeer MecTo A(n)» Ha3BIBAIOT YHUBEPCANLHOU GOPMYAUPOSKOU.
Taxmm 00pa3oM, B HAIIUX TEIEPEeNTHUX 0003HAUEHUAX 0a3UC UHOYKUUU
eCcTh He UTO MHOe, KaK uacTHada ¢popmynaupoBka A(1l). A wae undyruyuu,
UIYu UHOYKUUOHHBLI nepexod, eCTh YTBEPIKAEHNE «KaKOBO OBI HU OBLIO
n, 13 UCTUHHOCTHU YaCTHOU (GopMyIupOBKU A(n) BEITEKAET UCTUHHOCTD
vacTHOM dopmyaupoBKku A(n+1)».

IIpumeHeHMe MeTOLa HAUMHAETCSA C TOTO, YTO (DOPMYJIUPYIOTCA IBa
YTBEpP:KIeHUA: 0a3uc MHAYKIUY U eé mar. 3aech mpodaem Het. IIpobe-
Ma COCTOUT B TOM, UTOOBI TOKa3aTh 00a 3Tu yTBep:KAeHuA. Ecau aTo He
ymaércsa, 9TO O3HAYaeT, UTO HAIIM HANe:KJObl Ha IPUMEHEHUE METOHa
MaTeMaTUUeCcKOll MHAYKINY He ONpPaBIaIuch. 3aTO €CJIU HaM II0BE3JIO,
ecJu HaAM YyHaJoCh AOKasaThb M 0asuc, ¥ IIar, TO [AOKa3aTeIbCTBO
YHUBepPCAJTbHOU (OPMYJIMPOBKM IOJydaeM y:Ke 0e3 BCAKOTO TPyHAa,
MIPUMEHSA clIeAyIoliee cmandapmuoe paccydrcoernue.

Yreepixaeaue A(1) MCTHHHO, TOCKOJBKY OHO €CTh 0a3uC MHIAYK-
nuu. IlpuMeHAA K HeMy WHAYKIMOHHBINA IIEPEXOf, IIOJIydaeM,
4YTO MCTUHHO U yTBep:kaeHume A(2). [IpumMeHsasa K HEMYy HHIYK-
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NUOHHBIN TEePexoX, IOoJyd4aeM, YTO HCTMHHO U YTBEPIKAEHUE
A(3). Ilpumensas K HeMy WHIYKIIMOHHBIN IEPEXOX, MOJydaeM,
YTO UCTUHHO U yTBep:KaeHre A(4). Takum cmocoboM MBI MOMKEM
IOWTH IO KaXKIOT0 3HAUeHUA N U yoenurhesa, uTo A(n) UCTUHHO.
CienmoBaTebHO, AJS BCAKOTO N uMeeT MecTo A(n), a 3TO U €CTh
Ta yHUBepcajbHad (HOPMYINPOBKA, KOTOPYIO TPEOOBAIOCH JOKA-
3aTh.

ITpunyun mamemamuieckoll UHOYKYUU 3AKAIOLAEMCS, NO CYyuie-
cmey, 68 pa3peuwleHUU He npoeodumds «cmardapmHuoe paccyxrcoeHue»
6 Kasxc0oii omOenvroil cumyayuu. el iCTBUTEJIBHO, CTaHLAPTHOE pac-
CyKJeHUe TOJIbKO UTO OBLIO 000CHOBAHO B 00IeM BUJE, M HET HYKIBI
IIOBTOPATH €r0 KaKAbll pas3 NPUMEHUTEJIBHO K TOMY HJIN HHOMY
KOHKpeTHOMY BbIpa:keHU0 A(n). IlosTomy npunuyun mamemamuue-
CcKoll uHOYKUUU no3eonsem Oenamsv 3aKANUEHUE 00 UCMUHHOCMU
YHUBEPCANbHOU (POPMYNUPOSBKU CPA3y, KAK MOJbKO YCMAHOBJEeHbl
ucmuHrHocms 6a3uca UHOYKUUU U UHOYKYUOHHO2Z0 nepexoda.

IIpumep 24. Yto6bl y yuTaTesd He CO34AJIOCHh BIEYATIEHUA, UTO
OPUHIAN WHAYKIUYW KCIOJIbB3YeTCS TOJHKO AJsS AOKa3aTeIbCTBa pa-
BEHCTB, JOKa’KeM C IIOMOIIBIO 9TOTO IPUHIUIA BaKHOE HEPABEHCTBO

(1+a)">1+na,

rme a>—1. Basuc MHAYKIIMYU BBINOJIHEH, MMOCKOJBKY IIpu n=1 jeBasa
¥ IIpaBas 4acTy OAUHAKOBEI. I1lar MHAYKIUY HAYMHAEM C IIPEII0JI0MKe-
HUS, YTO YTBEPIKAeHNe BePHO P 1 = k; TakuM o6pasoM, IOCHLIKA Ia-
ra mEAyKIuY ecthb (1 + )f > 1+ ka. YMHOMXAaA 5TO HepaBEeHCTBO HA HEOT-
purnareabHoe uncao 1+ a, umeem (1+ )1 >(1+Eka)(1+ ). ocaex-
Hee HepaBeHCTBO IepemmchiBaeM Tak: (1+a)t'>1+(k+1)a+Ekad?.
Or6paceIBasd 37leCh B IIPABOH YACTH HEOTPHUIATENIbHOEe ciaaraeMoe ka?,
monygaeMm (l+a)*t1>1+(k+1)a. A 3T0 U ecTh 3aKjIIOUeHHe MLIaTa
nHAYKIUKA. WATak, MBI IpoBepuand u O0asuc, u mar. J[okasaTeabCTBO
METONOM MHIYKIIMK 3aBEPIIEHO. O

Wuorna mpumxoauTCs MOKA3bIBATH YTBEDPIKIEHWE He [JIs BCEX Ha-
TYypPaJIbHBIX YHCEJ, a AJA BCEX, HAUMHAS C HEKOTOPOro umcia. Kax
IIOCTYIIaTh B TAKUX CJIydYadx, IOKa3aHO B mpumepe 25.

IIpumep 25. Tpebyercda mOKasaTh, YTO CyMMa YIVIOB BBIIYKJIOTO
n-yroiapHuKa pasHa 2(n — 2)d, roe d — npamoit yroa. flcHo, uTo yTBep-
JKIEHME, KOTOPOe HYMKHO [IOKa3aTh, MMEET CMBICI JHWIIb IIpu 1> 3.
YT1006bI UMETH IIPABO IPUMEHUTh METOM MHAYKI[MK, HaL0 KOCMETHYECKH
U3MEHUTH GOPMYJIUPOBKY: CYMMa YIJIOB BRIOYKJOTO (1 + 2)-yroibHUKA
paBHa 2nd. Takaa GopMynIupoBKa ysKe MMeET CMBICI IIPKU BCEX Ha-
TypajbHBIX n. Basuc cocTaBiseT 37ech M3BECTHAsA TeOpPeMa O CyMMe
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YIJIOB TpeyrojbHUKa: cymMma yriaoB (14 2)-yrombHumka paBHa 2-1-d.
Yro6bl BHIBECTM 3aKJIOUEHWE WHAYKIIMOHHOTO Ilepexoma (cymMma yr-
JIOB MHOTOYIOJBHHKA C 4mcioMm cropoH [(B+1)+2] paBua 2(k+1)d)
U3 ero HOCHLIKM (CyMMa YIJIOB MHOTOYTOJBLHUKA C YHCJIOM CTODPOH
(k+2) paBua 2kd), mocTymaeM Tak. B MHOTOYTrOJbHHUKE C UYKCJIOM
cropor [(k+1)+2] Gepém [nBe BepIIWHBI, COCELCTBYIOILWE C OIHOI
W TOH iXe BepIIMHOH, W COeAUHSEeM HMX AuaroHajabio. OTa AUAroHab
Paso0bET HAIl MHOIOYIOJLHMK HA JBE YACTH: HA TPEYrOJbHUK U HA
(k+ 2)-yroapauk. CymMMa yIVIOB MCXOJHOT'O MHOTOYTOJbLHUKA IOJyJYaeT-
CA CJIOKEHUEM CYMMBI YIVIOB 3TOTO TPEYTOJbHUKA, KAKOBasA CyMMa €CTh
2d, u cyMMBI yIIoB 9T0TO (kR 4 2)-yroJbHMKA, KaKoBas cyMMa (IIOCBLIKA
nepexoznal) ecrs 2kd. CrnameiBasi, moayuaem 2(k+1)d, To ects TO,
910 HALO. O

HNHorma yTBep:kaeHNE MOMKET M HE COJEp:KaTh IapaMeTp B sSBHOM
BHUJe U TpebyeTca cooO0pa3uTeTbHOCTh, UTOOBI ero Tyzxa BBecTu. Ha aTy
TeMy — npumMepsl 26 u 27.

IIpumep 26. [JTaHO KOHEYHOE MHOYKECTBO HIPAMBIX HA IIJIOCKOCTHU.
TpebyeTcs moxasaTh, YTO YACTH, HA KOTOPHIE MJIOCKOCTh Pa30dnUTa 3TUMU
MPAMBIMUA, MOXKHO PAaCKPaCHUTh ABYMs KpacKaMu, IPUYEM PACKPACUTH
npasusbHO, TO €CTh TaK, UYTOOBI HUKaKUe JABE UYacTH, UMeIOoIye 00IIyIo
rpaHuIly, He ObLIM OBI OMMHAKOBOTO IIBeTa. MIMEeHHO Tak, IPaBUJIbHO,
pPacKpamuBaTCsa reorpa@uuecKre KapThl, OTPAMKAMOI[MAE IIOJUTHAYE-
CKOe WJIM aJMHUHUCTPATHUBHOE YCTPOMCTBO KAKOW-TNO0 TEPPUTOPUM;
IMO3TOMY BCSIKO€ pa3bueHue IJIOCKOCTH Ha YacTH TOKe OyoeM HasbI-
BaTh Kapmoi. B moajexaiieM Q0Ka3aTeJbCTBY YTBEPKICHUN HUKAKOe
HATypaJIbHOEe YKCJO He YIOMHHAeTCd, HO celiuac MBI TaKOe YMCJIO
BBenméM. C 9TOi Iesbi0 chopmMysMpyeM Hallle yTBEPKIEeHHE CJIerKa
VHaue, BKJIIOUMB B HEro IapameTp n: BCAKYIO KapTy, 0OpasOBaHHYIO
n IPSAMBIMU, MOXKHO IIPABUJIBHO PACKPACUTh B IBa IBeTa. BOT Temepsb
ysKe MOKHO IPUMEHATh MEeTOJ MaTeMaTHUUeCKON MHIYKI[UU.

Basuc cmopaBennmB: Bedb B ciaydae n—=1 mnpaMasd POBHO OIHA,
M [OOCTATOYHO IIPOCTO IIOKPACHTH B pasHble I[BeTA Te [IBE YacCTH,
Ha KOTOPbI€ OHA MOEJUT ILJIOCKOCTb. IIOCBLIKA MHAYKIMOHHOIO IIara
COCTOUT B IPEAIIOJI0KEHNH, YTO IPABUJILHYIO PACKPACKY MOXKHO BCErma
OCYII[ECTBUTH B CJydae k OPAMBIX. 3aKJIOUeHHe — B YTBEP:KIEHUU,
YTO IPABUJBHYIO PacKpacKy BCEerma MOKHO OCYIIeCTBUTL Iada k-+1
npaMbIx. Ilepexomn oT MOCHLIKY K 3aKJIIOUEHHUI0 IOKA3aH Ha PUCYHKe 2,
cocTodAIeM W3 OATH udacrteii: 2a, 26, 2B, 2r u 21. Ilepexoxn cocTout
B caepnyiomeM. B Kapre, o0pasoBanHoi k+ 1 IpAMBIMU, BEIIEJINUM OJHY
13 IPAMBIX — Ha puC. 2a OHA ITOKasaHa 6oJiee TOJICTOM JUHUEHN U IToMe-
yeHa OYKBOU p. Y@aiumB 5Ty IPAMYIO, IOJYUYUM KapTy, COAEPKAIIYIO
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k mpAMBIX, — OHa TOKaszaHa Ha puc. 20. CoracHO MHAYKIMOHHOMY
IIPEIIOJIOKEHNIO, IOJIyUeHHAS KapTa JONYyCKaeT IPAaBUJIbHYI0 PacKpac-
Ky — TaKasd pacKpacka IOKasaHa Ha puc. 2B. B packpallleHHOUN KapTe
BOCCTaHaBJIWBaeM YIAJEHHYIO IPAMYIO (pUC. 2T), OTUEr0 IPABUIBHOCTD
packKpacku, pasymeercs, Hapymurca. OMHAKO OHA COXPAHUTCA B KaiK-
JION M3 TOJIYILJIOCKOCTEl, Ha KOTOPhbIe BhIJeJeHHAA NpAMad pas3duBaer
ILJIOCKOCTh; HApPyIIeHus OyAyT MMeThb MECTO JIMIIb TaM, IIe I'PaHuIlia
MEK]y YYaCTKaMM IPOXOAUT 1o mpsamoii p. IlosTomy ecau B omHOI U3
Ha3BaHHBIX IOJYIJIOCKOCTEHN pacKpacKy He MEHATh, a B APYroil same-
HUTH KQKIBIN U3 ABYX I[BETOB HA IIPOTHUBOIIOJIOKHEIIN, TO BCA KapTa C
k+1 mpamoil okaxkeTcsa MPaBUJILHO pacKpalieHHoi (puc. 21). ([l

IIpumep 27. BeinyKabIii MHOTOYTOJIBHUK IEIUKOM IIOKPHIT APYTUM
BBINYKJIBIM MHOTOYTOJHLHUKOM (HampuMep, Ha PUCYHKE 3 MHOTOYTOJIb-
HuK ABCDEFG 1ueiukoM HOKPBHIT MHOroyroabHuKoM IJKLMNOP).
Tpebyercst HOKasaTh, YTO MEPUMETP BHYTPEHHEIO0 MHOTOYIOJbHUKA He

Puc. 3

MIPEeBOCXOAUT IIepUMeTPa MHOTOYIoOJbHUKA BHEIIHEro. ByaeMm [ToKa-
3bIBaTh [MaHHOE YTBEPKIEHUE MEeTONOM MAaTeMaTHUYeCKON WHIYKIWU.
Yr100BI HPUMEHUTDH 9TOT METOJ, HaJJIeKUT BBecTu mmapamerp. Coobpasu-
TEJILHOCTHU 3eCh MOTpedyeTcss HECKOJIBbKO 00JIbIlle, YeM B mpumepe 26.
Ha3zoBéM c80600H0T BCAKYIO CTOPOHY BHYTPEHHEr0o MHOTOYTOJbHUKA,
KOoTopasd He JIEXKUT HU Ha KaKOW CTOPOHE BHEIIHEro MHOTOYTOJILHUKA.
(Tak, Ha pucyHKe 3 CBOOOAHBIMH ABIAAOTCA cTOopoHbl AB, BC, CD,
EF, GA, a cropousl DE u FG He aBIAOTCA cBOOOAHBIMU.) B KauecTBe
rmapamMerpa WHAYKIUY BO3bMEM KOJIUYECTBO CBOOOMHBIX CTOPOH, TOUHEE
TOBOPSI — KOJIMYECTBO CBOOOIAHBLIX CTOPOH ILIIOC eAuHUIA (IIOCKOIBKY
CBOOOJHBIX CTOPOH MOKET W He ObITh, a MBI YCJOBUJINCH HAYMHATDH
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HATYyPAJbHBINA DAL He ¢ HYJ, a ¢ equHuIlkl). Chopmyupyem temnepb 60-
Jiee Pa3BEPHYTO TO YTBEP:KAEHNE, KOTOPOE MBI coOupaeMcs TOKa3bIBATh
UHAYKIWEN II0 9TOMY ITapaMeTpy: KaKOBO ObI HUM OBLIO HATYpPaJbHOE
YUCJIO N, AJS BCAKOM Iaphl BJIOKEHHBIX IPYT B APyra BHITYKJBIX MHO-
TOYTOJIBHUKOB C UMCJIOM CBOOOTHBIX CTOPOH, PaBHBIM 1 — 1, mepuMeTp
BHYTPEHHET0 MHOTOYTOJIbHUKA He IPEBOCXOIUT IIepUMEeTPa BHEITHErO
MHOTOYTOJbHUKA.

B 0Oasuce mHAYKIUM 3HaUeHUe ITapaMeTpa PaBHO eIWHUIE, a 39TO
3HAUUT, YTO CBOOOAHBIX CTOPOH HEeT BoBce. Torma yTBep:KIeHNe OUEeBU-
HO: BeIlb B 3TOM CJIyuae KasKJasd CTOPOHA BHYTPEHHET0 MHOTOYTOJbHUKA
ABJIAETCA YaCThI0O KAaKON-JInO0 CTOPOHBI BHEIIHEr0 MHOTIOYTOJBHUKA.
IIpenmososxuM Temephb, UTO YTBEP:KIEHME BEPHO IJIA BCEX CJIyUaes,
Korma mMeeTcs B cBOOOAHBIX cTOPOH. [loKakeM ero JJis BceX CIy4aeB,
Korma ectb mMmeerca k+1 cBoGomHada cropoHa. HMrak, mycts R ecthb
BHYTPEHHUU MHOTOYTOJIbHUK, T — BHEUIHUI, ¥ KOJIUUECTBO CBOOOJHBIX
cropoH ectb £+ 1. Ham HYy:XHO mokasarsh, uto p(R)< p(T), roe p(R) u
p(T) — mepumerpsr MmHOTOYTrONBFHUKOB R u T. Bepém omHy m3 cBO6OX-
HBIX CTOPOH U IPOJOJIKaeM e€ B oba HampaBiaeHuA (Ha PUCYHKe 3 B Ka-
YyecTBe TaKoii CBOOOMHOI CTOPOHBI BhiOpaHa croporna A B). IlonyuenHasa
npaMaa paspesaeT T Ha ABa MHOTOYTOJHHUKA — TaK/Ke BBINYKJBIX,
KaK 9TO IIOKa3aHO B 3aMEUYaHWU, HEIOCPEACTBEHHO IIPEAIIeCTBYIONEM
mpumepy 20. Touku mepeceuyeHUA CO CTOPOHAMM MHOTOYroJbHHKaA T
o6o3HauuM OykBaMu X u Y. IIOCKOJNIBKY BHYTPEHHU MHOTOYTOJbHUK
BBIIIYKJI, OH, KaK 9TO JOoKaszaHo B mpuMepe 20, IeJIUKOM JIEIKUT 10 OTHY
cTopoHy oT npamoii XY. CienoBaTelbHO, OH I[eJIUKOM PACIIOJIaTaeTCs
BHYTPHU OJHOTO U3 TeX ABYX MHOTOYTOJbHUKOB, Ha KOTOPHIE 9Ta IpaMas
pas6uBaer T. O6o3HaUUM OGYKBOH S TOT M3 MHOTOYTOJIBHUKOB pa3bue-
HUSA, KOTOPBIil comep:kuT R, Tak uro R Bioxen B S, a S BimoxkeH B T.
Ha pucynke 3 TakOBBIM IPOMEKYTOUHBIM S ABJIAETCS MHOTOYTOJbHUK
XYKLMNOP (a gpyruM wu3 [OBYX MHOTOYTOJHHUKOB, Ha KOTOpBIE
pasbuBaerca T, 6yger mHOroyroabHuk XIJY). O6o3Hauum uepes p(S)
nepuMeTp MHoroyroasrHuka S. Ha pucynke 3 Buazo, uto p(S)< p(T),
MMOCKOJIBKY OTPE3OK, CTATUBAIOIIUNA KOHIIBI JIOMAHOU (Ha PUCYHKE —
orpes3ok XY), KOpoue camMOil 3TOI JIOMaHOU (Ha PUCYHKe — JIOMaHOM
XIJY). Ecau Teneps paccMOTPETD Mapy BJAOXKEHHBIX MHOTOYTOJbHUKOB
R u S, To MOXXHO 3aMeTUTh, UTO B ATOI Mape KOJUUECTBO CBOOOIHBIX
CTOPOH Ha eIWHUITY MEHBIIIE KOJHNUECTBA CBOOOAHBIX CTOPOH B Iape R u
T. HeiicTBUTEIbHO, CBOOOAHON MepecTasia OBITH Ta CTOPOHA (HA PUCYH-
Ke — cropoHa A B) mHOrOoyrosbHuKa R, ¢ KOTOPO#T MBI HAYaJIHW OCTPOE-
Hue. Ilosromy, mo mpexamosoxkenuio nHAYKIUU, p(R) < p(S). Coenunsaa
9TO HEPABEHCTBO C YCTAHOBJIEHHBIM paHee HepaBeHcTBoM p(S)< p(T),
IIPUXOJUM OKOHUATEJBHO K Tpebyemomy HepaseHcTBY p(R)< p(T). O
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IIpuHIINI HAMMEHBIIEro YMCIa MOMKET OBITh MCIIOJB30BAH MIJISA II0-
CTPOEHUSA HOBOT'O BapHMAHTA «CTAHAAPTHOrO PACCYKIAEHUSA», [IPU3BAH-
HOTO 000CHOBATH MCTUHHOCTH YHUBEPCATIBbHOUN (hopMyInpoBKu. Bemom-
HUM, YTO MBI OOOCHOBBIBAJIU €€, Nejas IIOCJIeJOBATEJbHBIE ITEPEXOIbI
or A(1) ¥ A(2), or A(2) ¥ A(3), u T. 1. Tenepsb Ke OygeM paccy:xk-
gaTh OT mpoTuBHOro. IloxaskeM, Kak IIPOMCXONUT PAaCCY:KICHUE, Ha
mpumepe 26. Ilpeamosoxkum, 4TO OBIBAIOT KapThl YKa3aHHOTO BUIA,
KOTOpPBIE HeJIb3sd HPABUJILHO PacKpacuTh. Ha3s0BEM UMCIIO N «ILJIOXUM»,
ecJau BO3MOJKHa KapTa, o0pasoBaHHAs N IPAMBIMU, KOTOPYIO HEIb3d
MIPaBUJILHO pacKpacuTh. II0 IPeANOJIOKEHUIO, «IIJIOXUE» UHCIA CY-
I[ECTBYIOT, CJIENOBAaTEJIbHO, MHOKECTBO BCEX TAaKWX YUCEJ HE IIYCTO.
IIpumeHsass K HeMy NPUHIOWI HAWMMEHBIIEr0 YHCJIA, I[IOJy4aeM, UTO
CYIIIeCTBYeT HaMMEHBIIIee <«ILJIOX0e» YUCJIO a. B cuiy 06asmuca MHIAYK-
uuu a#1. 3Hauut, a=k+1, rme k — HarypaiabHoe umcio. Tak Kak
a — HavMeHbIee U3 <«IJIOXUX» UYHCEJ, TO Kk He SABJIAETCA ILJIOXUM;
CJIe0BATEIbHO, BCAKYIO KapTy, OOpPa3sOBAaHHYIO k HPAMBIMU, MOYKHO
IIPaBUJILHO pacKkpacuTb. Ho Torma, B cCuIy MHAYKIIMOHHOIO IIIara, MOXK-
HO TIPaBUJIBHO PACKPACUTh M BCAKYIO KapTy, oOpasoBamHyio a=Fk+1
npambiMu. IlonyuenHoe mpoTuBopeune ybOe:kaaeT HAC, YTO HCXOMHOE
IIPEJIIONIOKEeHNE O CYIIeCTBOBAHUU KapT, HE NOIYCKAIOIINX IIPaBUJIb-
HO¥ pacKpacKu, HE COOTBETCTBYET AeMCTBUTEIBHOCTU. TeM caMbIM MBI
[MOJIyYMJIA AOKA3aTeJbCTBO TOrO, YTO BCSAKYIO Kapry, 0OpasOBaHHYIO
MIPAMBIMY, MOXKHO PACKPACUTD ITPABUJIBHO.

MonHasg MHAYKUMS M HENMONHAs MHAYKLUMS

Meton undyxuyuu, B camMoM OOIeM CMBICJIE, COCTOUT B IIE€peXoje
OT YacTHBIX (OPMYJIUPOBOK K (OPMYJIMPOBKE yHUBepcaibHOU. Pas-
JUYAIOT NOJAHYI W HENnoJHYl0 WHAyKnuio. MeTox MaTeMaTHUEeCKOM
WUHAYKIUY II03BOJIAET, IPUMEHAST HeKOTOPOe JIOTUUYeCKOoe pacCyKAeHue
K IPOU3BOJIBHOMY HATYPAJIbHOMY UMCIY, YOEAUTHCI, UTO A HCTUHHO
0Nl 9Mo0z0 NPou360bH020 UYWCIA, & TeM CaMbIM — yOeZUTbCA, UTO
A(n) uctmHHO IJIA BceX n. B 9TOM cCMBICJie 3TOT METON ABJIAETCS
METOIOM NOJHOU WHAYKIMU; CJIOBO NOJNHAS O3HAUAET, UTO MBI JIUIIH
TOTZa cumuTaeM cebsA BIpaBe O0BbABUTH 00 MCTUHHOCTU YHUBEPCAJIBHON
GOpMYIUPOBKY, KOTHA MbI YOEOUJINCH B €6 MCTUHHOCTU IS KaKIOTO
OTAEeJIHLHOTO 3HAUEHUsS N — BO BCEM IIOJHOTEe STUX 3HAUeHWH, 0e3
UCKI0UeHuA. MeTon HenosHoll MHAYKIIMY COCTOUT B IIepexXofie K yHU-
BepcaIbHON (HOPMYJIMPOBKE ITOCJE IMPOBEPKU YACTHBIX (POPMYJIHUPOBOK
JLIsT OTAEeJIbHBIX, HO HE BCEeX 3HAUECHUH Nn.

ITpruMmeps! HeNmoJHOM WHAYKIUMU BCTPEUAIOTCA HA Ka'KIOM MIIary.
CraxxeM, ecau He Bce, TO MHOTHE 3HAIOT, uT0 BeumxamMuu PpaHKINH
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6b11 ipes3ugeHToM CoenquaéHHBbIX [IITaToB. «IIpesuaeHT PpaHKINH» —
TaKkoe MOJKHO YCJIBINIIATh U OT Kaccupa B OaHKe, U ¢ 9KpaHa TeJeBU30pa,
PUYEM OT IIEPCOHAKeH, KOTOPBIX TPYAHO B3allo03PUTh B TIYOOKOM
3HAHUY aMePUKAHCKOM MOJUTHUUYECKOI NCTOPUU. A OTKya JKe U3BECTHO
970 KauecTBo ®Ppamkiaumua? Jlego B TOM, UYTO HA JUIEBOH CTOPOHE
JIOJITAPOBBIX OAHKHOT IIOMEIIeHbI 3aKJIOUEHHBIE B OBAJ TOPTPETHI
aMepUKaHCKUX IPEe3nJeHTOB — U 3TO YiKe, MOKHO CKasaTh, 3HAIOT BCe.
W peiicTBUTENBbHO, HAa OMHOIOJLIAPOBOIN KYITIOpe M300pa’KE€H IePBBIN
npesunenT :xopax BamuHITOH, Ha ABYXAOJJIapPOBOIl — TpeTUil Ipe-
suneHT Tomac [I:keddepcoH, Ha MATHUIOJIIAPOBON — IIECTHALIATHIN
mpesumeHT ABpaam JIMHKOJIBH, Ha ABAAIaTHI0JJLIAPOBON — ceabMOit
mpesuieHT JHAPIO [[MKAKCOH, Ha MATHUAECATHUIOJIIAPOBON — BOCEMHA-
IIATBIA npe3uneHT Yauce I'panT. OgHAKO HNOMBITKA YCTAHOBUTD ITOPAT-
KOBBIII HOMEp mpe3ugeHTcTBa PpaHKINHA BCTPEUAET HEIPeodoJNMbIe
3arpynHeHua. llejo B ToM, uTOo DPpaHKJIWH He OBLI IIPE3UIEHTOM
CIITA. (Kak e 6n11 npesugenTom CIITA u Anekcauap IaMuabToH, ueit
IMOPTPET YKpAIIaeT AeCATHI0JIAPOBYIO KYITIOPY.)

Tonbxko uTo OB HPUBEAEH HATIALHBLIN IPHUMep IpPoBajia METOLA
HETOJHOM MHAYKIUU. TeM He MeHee JiI000M UeJIOBEeK B CBOEH MOBCe-
JHEBHOM KM3HU IIOCTOSHHO IIPUMEHSEeT U He MOKeT He IPUMEeHATH
9TOT MeToZ. Bor, Hampumep, BBl MOKymaeTe sI0JIOKKW; BaM IpenjaraioT
mopo6oBaTh; Bl mpobyeTe, A0JOKO BaM HPABUTCA, M BBl IOKyIIaeTe
IBa KWJIO, IPUMEHUB HEIOJHYIO WHAYKIINIO, TO €CTh pacCy:Kaad Tak:
«Ecau ogHOo sA070KO XOpoiliee, To M Bce xopomwu». OgHAKo Begb He
WCKJIIOUEHO, UTO, B OTJIMUME OT BHIOPpAHHOTO BaMu Ha IpoOy obpasiia,
BCe KYIJIEHHBIE S0/JIOKM OKaKyTCs IIoxuMu. Ila, He HCKJIIOUYEHO, HO
HAAKYCUTL 68ce sI0JIOKM BaM He JaAyT, MOTOMY UTO HAIKyC BBIBOAUT
sA0JOKO M3 KaTeropuu TOBapOB.

Ecau marasuH, 3aKkynaonui 610K AMMKAMY, CEPhE3HO MMOAXOIUT
K Jdesly, OH IIOABEPTrHeT JerycTalluid He OJHO, a HEeCKOJbKO 00K
(HO, KOHEUHO, He Bce AO0JIOKM) M3 KayKIOoro AluKa. KEcau pesyabTaT
JerycTaruy OKas3ajcsa MOJIOKUTEIbHBIM, Mara3ud 3aKyHaeT Bce AINUKA
IEeJINKOM, TO €CTh Ha IPAKTUUYECKOM YPOBHE IPUHUMAET PeIllleHue «Bce
A0JIOKM XOPOIIHe» — TaKUM 00pasoM, OMATh-TAKKM IPUMEHSEeT HemoJI-
HyI0 WHAYKIUI0. CxomHas mpoleaypa IPUMEHAETCA NPW KOHTPOJIE
KauecTBa MHOTMX TOBApoB. UTOOBI IIOJHOCTHIO IIPOBEPUTH, XOPOIIO
JU coejaHa, CKa)keM, 9JeKTpUUecKas JIaMIOUYKa, HYKHO eé pasOouTh,
TO €CTh YHUYTOKUTL KaK ToBap. IlosToMy, MOJHBI KOHTPOJBL IIap-
TUM B THICAYY JAMIIOUEK IPEeIoaraeT TOTAJIbHOEe YHUUTOKEeHUEe BCel
maprtumn. Paspaborana MaremMaTmuecKas TeOpusa, KOTOpas yKa3bIBaer,
CKOJIbKO A0JIOK M3 ANIMKA WX JAMIIOUeK M3 ThICAYN HAJ0 OIMpo0oOBaTh,
YTOOBI IPHU IOJIOKUTEILHOM Pe3yabTaTe UX UCCIEN0BAHUA MOKHO OBLIO
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c OOJIBIIION BEPOSITHOCTHIO 3aKJIIOUNTh 00 MCIPABHOCTH BCeX SIOJOK MJIN
BCeX JIaMIIOUeK ITapTUu.

Crtporo roBops, Aaske YHUBEpPCAJbHBIE 3aKOHBI IPUPOALI DOpMYy-
JUPYIOTCA JHUIIb HAa OCHOBE OTHEJBbHBIX HAOJIIOMEeHUHA — TO eCTh Ha
OCHOBE MeTOJAa HeIOoJIHON WHAYKIuH. IlosToMy M HaIIu HpaKTUye-
CKMe pelreHusA (TUIIa pelleHuA O KadecTBe sAOJOK WM JIAMIIOYEK),
U HaAIld TeopeTHYecKHe CY:KIeHUA (Tuma 3aKOHOB IPUPOABI), €CJU
OHU BBICKA3aHBI B BUE YHUBEPCAJBHBIX (OPMYJIMPOBOK, BEPHBI HE
B aOCOJIIOTHOM CMBICJE, a — B JIYYIIeM CJydae — JUIIb C BBICOKOM
CTeleHbl0 IpaBaomonobusa. MiHoe meo MaTeMaTHKa, UCTUHBLI KOTOPOI
MIPU3HAIOTCA HE3bIOJeMbIMIU. A MOTOMY W METOJ HEIOJHON MHAYKIUH,
JIEeHACTBYIOIINI B €CTECTBEHHBIX HAayKaX, B MaTeMaTuKe He JIefCTBYyeT.

B maremaTmke HepemKo caydaeTcs, UTO HacTHadA (POPMYyJIMPOBKA
A(n) oxasbpIBaeTCsa BepHOII AJA OTHEJbHBIX 3HAUEHUN 1, M BMeECTe
c TeM He ymaércda HAWTHM TaKWX 3SHAUYEHUH, AJA KOTOPBHIX UYacCTHAd
dopmynupoBKa Oblaa ObI HeBepHa. Torma ecTh OCHOBaHME BBLIIBUHYTD
zunomes3y 00 UCTUHHOCTU YHUBEPCAJIBHON (HOPMYJIUPOBKU — HO BCETO
JINIIb TUIIOTE3Y, IIOTOMY UTO TO, UYTO He yIaJ0Ch HAWTH CerongHsd, Oymer,
MOKeT OBbITh, OOHAPY:KeHO 3aBTpa. BoT Tpm 3aMeuaTeabHBIX IIPUMEPA,
MMOKAa3bIBAIOIINX, YTO METOJ HEMOJHOM MHAYKIUU He paboTaeT B MaTe-
MaTHKe.

IIpumep 28. Yucna Pepma. Bemuruit dpaHIy3CKUil MaTeMaTHK
XVII B. IIpep Pepma maydas 4ducjaa BHULA 22" +1; aru umecsna cranu
Has3bIBaTh yucaamu Pepma. @epma mosarai, 4YTo BCE STU YMUCIA CYTh
yycsa mpocTeie. JJIs TaKOro MHEHUS, Ka3ajoch Obl, MMEJINCh OCHOBA-
Husa: Bengs npu n=0, 1, 2, 3, 4 uncia Pepma 1 B caMOM JieJie SBIAIOTCS
npocteiMu. Ogaako B XVIII B. Beukuii mBeiapckuil (qa m poccuii-
CKUli To:ke) MaTeMaTUK JleoHaps Jiiaep OOHAPYKUII, UTO UKCIIO 22’ 11
eCTh IIpOM3BeZeHMe ABYX NPOCThIX uwmcesn 641 u 6 700 417. Boiee
TOr0, HEM3BECTHO, CYIIECTBYIOT JIM IIPOCTble umcia Pepma MTOMHMO
BBINIEYKA3AHHBIX IIATH, OTKPBITHIX elfé camum Pepma. O

IIpumep 29. Tpéxunen diinepa. Tpéxuren x2+x+41, yKazaHHBIH
diiiepoM, IIPUHHMAaeET IIpocThie 3maueHua mpu x=0, 1, 2, ..., 39.
Opguaxo npu x=40 ero smaueHueM OyJeT UYMCJIO COCTABHOE, a MMEH-
mO 412, O

IIpumep 30. [Jeyunen x™—1. Ecau 6paTh pasjudyHble 3HAUEHUA N
U pasjaraTh [BYyUYJieH HAa MHOXKUTEJIN C IeJbIMU KodhduiueHTamu,
TO MOXKHO 3aMeTUTh, UYTO y KAaKJOTO0 M3 MHOTOUJIEHOB-COMHOYKUTE-
Jeii Bce ero Koad@uiimeHTHl paBHBI Jgubo 1, ambo —1. Hampumep,
x0—1=(x—1)(x+1)(x2+x+1)(x? —x+1). BeL1a BEIABUHYTA THIIOTE3A,
YTO 9TO 0GCTOATEIHCTBO CIIPABEAJIUBO I J06oro n. OgHAKO AOKa3aTh
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9Ty THUIIOTE3y MOYeMy-TO He yaaBajgoch. A B 1941 r. BBIACHWJIOCH,
YTO, XOTsS BBICKA3aHHOE CBOMCTBO KO3((PUIIMEHTOB Pa3JOKEHUS Ieii-
CTBUTEJBbHO BepHO mpu Bcex n 10 104 BKIIOUUTENLHO, B Pa3JIOMKEHUN
Ha MHOMuTeau AByuaeHa x'0° —1 cpeou COMHOKHUTeNeil HIOABIAETCA
MHOTOUYJIEH, ¥ KOTOPOTO HEKOTOphIe 13 Koo duiimeHToB paBubl —2. [

NPEACTABJIEHME O MATEMATHYECKUX AOKA3ATEJIbCTBAX
MEHSETCA CO BPEMEHEM

Besnukuit  ¢dpanunysckuii marematuk Anpu Ilyankape mnwumcan
B 1908 r.:

Ecau MBI umTaeM KHUTY, HAINCAHHYIO MATHAECAT JeT Has3am,
TO PacCyKJIeHUs, KOTOpble MbI B Hel HAXOAUM, KaKyTCA HaAM
6OoJIbIIIeH YaCThIO JUITEHHBIMU JIOTUYECKOM CTPOTOCTH.

A wiaocTpanuy MPUBENEM paccy:KAeHue M3 KHUTU «BBemeHue
B aHaJsm3 6ecKOHeUHBIX» . [IpaBaa KHUra ObLIa OmyoIuKoBaHa B 1748 1.,
TOo ecTh He 3a 50, a 3a 160 Jer mo BhIcKasbIiBammusA Ilyamkape; 3aTo
caM IpUMep OUeHb HarldgeH. B HasBaHHOW KHHUIe BCTPEUAIOTCS Ta-
Kle CTpaHHBIe, 10 HBIHEIIHUM MepKaM, yTBepakaerus: «e*=(1+x/i),
rme i o3Hauaer OECKOHEUHO OOJIBIIOE UHCJIO»; «TaKk Kak ayra 2krm/i

2k 262 o 919
0ECKOHEUYHO MaJjia, TO COS Tnzl—i—zn »; «uwiaeH x°/i® Moxer OBITH

omyIeH 0es3 omaceHus, IOTOMY UTO HaiKe IIOCJe YMHOMKEHUS Ha i OH
ocTaHeTcA OECKOHEUHO MaJIbIM». B Hamu qHU, CKaKU CTYAEHT TaKoe Ha
9K3aMeHe, OH IOJIyUmJ Obl ABOMKY. OMHAKO aBTOP KHUTHU He KTO MHOM,
KaK BeJUKUII MaTeMaTuK Jijep, a B3sATble HAMH B KaBBIUKHU I[UTATHI
COCTABJISAIOT YaCThb [IOKA3aTeJbCTBA OJHON M3 3HAMEHUTHIX (DOPMY.I
ditiepa, a UMEHHO QOPMYJIBI AJA PA3JIOKEHUA CUHyca B OeCKOHEUHOe
IIPOU3BeieHNE:

. x? x2 x? x?
SlanJC(].—F) (1—4—71_2) (l—w)<l—m)
dopmysna IJisiepa M MOHBIHE COCTABIAET ONHY U3 KEMUYKWUH Ma-
TeMaTUUYecKoro aHaiamsa. B cepeguae XX BeKa Jaske BBISICHUJIOCH,
YTO ¥ MPOIUTUPOBAHHBIM «CTPAHHBIM» YTBEDPKIEHUAM OJiijepa MOMKHO
IPUAATH TOYHBIN CMBICJ Ha OCHOBE TaK Ha3bIBA€MOT'0 HeCMaHOaApmHOozo

aHaAUu3a — HO 3TO yKe COBCEeM IpPyras MCTOPHU.

Ms! BugmM, TakMM 00pasoM, UTO CcaMO IIOHMMAaHWNE TOTr'0, YTO SB-
JsIeTCsI, a UTO He SABJIAETCSA JOKa3aTeIbCTBOM, MEHSIETCS CO BpeMeHeM.
Ecau BaymaTbesi, HUYero yAWBUTEJIBHOTO B 9TOM HeT. Beab moHsATHE
JOKa3aTeJIbCTBa OCHOBAHO HA MPeACTaBIeHUN 00 yOeAUTeILHOCTH, a 3TO
IIpecTaBJIeHre NCTOPUYECKHU 00yCIOBIEHO. [ cpeIHeBeKOBBIX CY/I0B,
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HAIIpUMep, JOKAa3aTeJIbCTBA BHUHOBHOCTHM YW HEBUHOBHOCTU OBLIN —
C HAaIllei TOYKM 3pPeH’s — OUEeHL CBOEOOpAa3HbI: €CJU UeJOBEK MOT
BBIJEP:KATh B PYKe PACKAJEHHOE Kejle30, TO OH NIPU3HABAJICS HEBU-
HOBHBIM; ecJii OpOIleHHAas B BOAYy CBA3aHHASA JKeHIIWHA He TOHYJIA,
TO €€ 00bABIIANU BeAbMoii. [IoHATHE MaTeMaTUYeCKOT0 JOKa3aTeIbCTBA
MMeeT Te JKe ICUXOJOTMYECKIe OCHOBEI, UTO 1 IIOHATHE JOKA3aTeIbCTBA
IOPUINYECKOTO, W IIOTOMY TAaKyKe 3aBHCHMO OT HMCTOPUYECKHUX 00CTOs-
TEJILCTB.

1 MaTeMaTHYeCKUX TEKCTOB CpemgHeBeKoBoit MHIWM, Hampumep,
OBLIN XapaKTepHBLI Takue (BO3MOXKHO, BOCXOAAIIMEe K 0ojiee IPEBHUM
BpeMeHaM) CIIOCOOBI JOKA3bIBAHUA TI'€OMETPUUYECKUX VTBEP:KICHUI:
IIpeajarajcs 4epTérx, 0L KOTOPBHIM OBLIO BCEro OAHO cJI0BO: «CmoT-
pu!». Ha puc. 4 BocrponsBemeHo I0400HOe NHANMCKOE JOKA3aTeIbCTBO

Puc. 4

¢dopmysIbl, BRIpasKamIeil Iaomanh Kpyra S uepes IJINHY OKPYKHOCTHU
l u paguyc r.

dopmysa sTa 3amMeuvaresbHa TEM, YTO He HCIOJL3yeT UYUCIa T,
0CO3HAHME KOTOPOT'O0 B KAUeCTBE IIOJHOIPABHOI'O YMCJIA CTAJIKHBAETCS
C BIIOJIHE €CTeCTBeHHBIMH IICUXOJOTMUYECKUMU TPYAHOCTAMI: BeIb OHO
He TOpeicTaBUMO HU B BHUIe APOOM, HU HaKe B BUIE BBIPAKEHUSA
¢ pagukasamu (TO eCTh 3BHAKAMHU KOPHS), KAK 9TO MUMEeT MEeCTO B CIydae
IUaroHajay eJUHUYHOrO KBazpara. IlosaTromy ara dopmysia moria GbITH
MOHATHA W B ApeBHocTu. Hailitu eé merpyauo. Ilockoabry [=2r7,
TO B M3BECTHOHN (popMyJe IIJIONIagu Kpyra YHCJI0 7T MOKHO 3aMEHHUTD
OTHOIIEHWEM AJUHBI MOJYOKPYKHOCTH K PaguyCy:

S:r:r2:<é:r)r2:<é)r.

Takum oOpasoM, ILIOIMAAh KPyra paBHA ILJIONIAAN MIPAMOYTOJbHUKA,
OCHOBaHIEM KOTOPOTO CIAYKUT OTPE30K, PABHLIN IO JJINHE IIOJYOKPYHK-
HOCTH 3TOTO KPyra, a BLICOTOII — ero paguyc.
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VIiMeHHO 5TO HAIMIAAHO IIOKA3bIBAET HHAWWCKUNA UYEepTEX, OMHO-
BPEMEHHO JIeMOHCTPUPYA U JOoKasareabcTBO. CriepBa KpPyr IdeJaUTCA
IMaMeTpPOM IIOTIOJIaM, a IOTOM KalKABIM IOJYKDPYr paspesaeTcs Ha
0O0JBIIOE U ONUHAKOBOE IJIA KaKAOrO IOJYKpyra KOJWYECTBO paB-
HBIX CEKTODPOB. 3aTeM KaKIas U3 IOJYOKPY:KHOCTEH pacrupaAMJISIeTcsd,
CEeKTOPHI IIPEBPAIaioTCAd B TPEYTOJbHUKN, W BO3HUKAIOT JBE PaBHBIE
durypsli, mo popme HamoMuHAaIOINMEe TUay. HaKkoHeI, 3T «IIUIbI» TaK
BCTABJAIOTCA APYr B APyra, 4ToObI 3yOIlbl OJHOW MUJIBI ITOJHOCTBHIO
BOIILIXM B IPOMEXKYTKHU Apyroii. BosHmKaer mpsMOYroJbHUK, PaBHBIN
110 IIJIOIIAAU MCXOMHOMY KPYTry U UMEIOIUi TpebyeMble IJINHBI CTOPOH.
«Yro 3a uymb, — craxxer nemnaHT XXI Bexka. — Ilpu pacunpamieHuu
IyT CEeKTOphI IpeBpaTATcA B Bor 3HaeT UTO M He CMOTYT COBIACTH
C IPOMEKYTKAMU MEKAY «3yOlmamMu», Oa W IJIOMAAW MX MCKA3ATCH.
N npamoyronbHuUK BBIZET KpuBOOOKUii. Tak 4TO HUKaKoe 3TO He
IOKa3aTeJIbCTBO» .

OgHaxko AJA WHAWKNIEB 3TO OBLIO OoKasaTeabcTBOM. M ero yobe-
IUTEJIbHOCTh He WCIIapujach C BeKaMM: Belb IIPU pas0ueHUU Ha
OueHb 00/bUL0E KOJUYECTBO CEKTOPOB BCE CIIPABEIJIMBO OTMEUYEHHBIE
TMeJJaHTOM MCKaKeHUA OyAyT IMOUTH He3aMeTHBI. Tak 4To mpu OOJIBIITOM
JKeJJaHUY U FOTOBHOCTHU HMOTPYAUTHCA MHIUNCKOE PaCCyKIeHUe MOKHO
06Jieub B OpMY, IPHUEMIEMYIO U CeTOMHA.

[ TTOSTHOTHI KaPTUHBI IPUBEIEM WHAUMCKOE JOKAa3aTeJbLCTBO TEO-
pemsbr ITudaropa. Ato Toxke uepréxr co caoBom «Cmorpu!». Samerum,
YTO

a’?+b2=ab+ab+(a—0b)>.

ITosromy Teopemy IImdaropa, yTBEp:KAAIONIYIO, UTO MJIA IPIMOYTOIb-
HOTO TPEeyTOJbHUKA C KaTeTaMH @ U b U TUIOTEHY30iH ¢ CIPABELINBO
paBeHCTBO a®+ b%=c2, MOKHO HOKa3bIBATH B (popMe:

c?=ab+ab+(a—0b)%.

Ilocnenuas opMyJia u foKaseIBaeTca pucyHroM! 5. CiieBa Ha PUCYHEKe
KBaZpaT ¢ ILIOWAZbI0 c2, COCTABIEHHBIH M3 YeTHIPEX ONMHAKOBBIX
TPEeyroJbHUKOB M KBaJApaTa co CTOPOHOI a —b. CupaBa nM300paKEH TOT
JKe KBaApaT CO CTOPOHON a—b, a TPeyroabHUKMU YJIOKEHBI TaK, UTO
00pasoBaJiNCh [Ba OLUHAKOBBLIX IPAMOYTOJHHUKA CO CTOPOHAMU @ U
b. 3ameruM, UTO — B OT/IMYME OT IIPEABLIAYIIEr0 — 9TO PACCYKICHUE

IIOJTHOCTBIO IIPMEMJIEMO M CerOagHdA.

1Pucynox saumcTBOBaH co ¢. 130 xuurn: . Kadxcopu. VicTopus sIeMeHTapHON MaTe-
MaTHUKY (C HEKOTOPHIMU YKa3aHUAMU AJd npenon.) Ilep. ¢ auri. — Ogecca: MATHESIS,
1910.

40



Puc. 5

Ham pucynox 5 c¢ mogmuchbio «CmoTpu!» BeTpeuaeTrca B Tpynax
uHAMMCKOro acrponomMa u marematuka XII Bexka Bxackapwsi. MoikHO
MIPEJIIONIOKUTE, YTO OH BCTPEYAJICS B eIlé 0ojiee paHHUX WHAUNCKUX
TeKcTax. B II0JIb3y TAKOIr'O IIPEAIIOJOKEHUA FOBOPUT, B YACTHOCTH, TO,
YTO JIEBBIM UEPTEK M3 PUCYHKA 5 MBI HAXOAVMM B KMTANCKOM TpaKTare,
matupyemMoMm He mos:ke, ueM III Bexkom. Kuratickuii TekcT, ogHAKO, He
IOBOJIbCTByeTcsA mpusbiBoM «CmoTpu!», a 3aMeHseT ero anrebpamue-
CKUM IIOSICHEHNEM. B yIIOMSAHYTOM TeKCTe IIpearajoch U Jpyroe —
TIOYKaJIyi, elfé 0ojiee MPOCTOE U HATVIAJHOE JOKA3aTEJIbCTBO TEOPEMBI
ITudaropa. 9To BTOpOE MOKA3aTeJabCTBO MMOKAa3aHO Ha pucyHkKe 6. Ku-

a b

Puc. 6

Ta¥CKUH TEKCT WM B 3TOM CJydYae COIPOBONKAAJ UEPTER HEOOXOTUMBIM
MOACHEeHWEeM; MBI JKe, Ha WHINNCKWIA MaHep, OTPAHWUYUMCA CJIOBOM
«Cmorpu!». JIJs TOYHOCTH YKAKeM, UTO KHUTAMCKHUHI YEePTENK COCTOSII
U3 HAJOKEeHHBIX IPYT HaA Apyra uepTeskeil M3 HAIIUX PUCYHKOB b u 6,
maBasd TaKuUM 00pasoM OZHOBPEMEHHO [ABa [IOKa3aTeJIbCTBA TEOPEMBI
ITugaropa.
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B IpeBHMX eruieTCKMX TEKCTaX BCTPEUAIOTCHA PEIEINTHI OIepUupOBa-
HUS C IPOCTBHIMU APOOSMU — He CO BCEMM, a C HEKOTOPLIMHU M306paH-
HBIMU: aJUKBOTHBIMHU (TaK MPUHSTO HA3bIBATh APOOU ¢ yucauTenaeM 1)
u 1po6sio 2/3. BeTpeuaroTes TakiKe PEIeNThl BBIYUCIEHUA IIPOCTENIITNX
miaomaaeii. Ho Bce aTu penenTsl IPUBOAATCSI 6e3 KaKoro ObI TO HU OBLIO
ob6ocHOBaHUA. [lo-BUAMMOMY, B TO BpeMsA He OBLIO ICUXOJIOTUUECKON
HeOoOXOAZMMOCTHA B TAKOM OOOCHOBAHUM. YOE€IUTEJIbHOCTL 3aKJIIUAIACH
B TOM, YTO PEIEIT, BO-IE€PBBIX, UCXOINJ U3 ABTOPUTETHOrO UCTOYHUKA,
KakK IIpaBUJIO 2Kpelja, W BO-BTOPLIX, ObL1I 3ammcaH. (He Tax au momuac
Y MBI OTHOCHMCS K MeIUIIMHCKHM pelienitam?) JKuBIue B cOBETCKOe
BpeMs MOMHSAT, UTO Jifo60e YTBeP:KAeHUNEe CUUTAJIOCH IIOJHOCTHIO MI0-
Ka3aHHBIM, KOJb CKOPO €ro yAaBajoCh O0OHAPYKHUTH B KaKOM-JIu0O u3
TekcToB Mapkca wiau Jlemmma. B cranmuckoe Ke BpeMms ellé 6GoJiee
HeocmopuMbIMHU ObLIM TeKcThbl Cranuua. (Tak uTo opuiasbHaAsT MEH-
TAJIbHOCTh TOTO BPEMEHU HeJaJeKOo YIILJIa OT MeHTaJlbHOCTH [[peBHEero
Erunra.)

IlepBrle MaTemMaTHUeCcKHe [OKA3aTeJIbCTBA, B COBPEMEHHOM UX
IIOHMMAaHUM, IPUIKUCLIBAIOT IpPeBHerpedecKuM MbuIcauTeasam Panécy
u IIudaropy. Cuuraercs, uro umeHHo B llpeBHeii I'permuu B VII—VI
BeKax MO0 Halleil »5phbl BO3HUK HOBBLIM, MO TOTO He BCTpeuYaBIIniica
o0ObIuaii: CONPOBOXKIATH MaTeMaTUYeCKUU (PaKT ero 0O0OCHOBAHUEM.
ITogsBuaachr mOTPeOHOCTHL HE IIPOCTO COOOIATh MOAaHHBLIN (aKT, HO
u y0exmaTh CJyIIATeJIsI B €ro WNCTUHHOCTH, TO €CTb IIPOBOAUTH
JIoKasaTenabcTBO. [lo-BugmMomMy, camMa maed HeoOXOMMMOCTU YOeKIaTh
caymiatejeii IMOABMIACh B JUCKYCCUSAX B HAPOAHBIX COOpPaHUAX
u B cymax. (B sToM cwMmbIcJe MaTeMaTHKa — MJafiiasg cecTpa
IOPUCTIPYIEHIINH. )

JpeBHETpEeUECKME TOKA3aTeJbCTBA OBLIM IOYTH 0e3yIpPedHbI
C COBpPEeMEHHOM TOUKH 3peHusa. Ilogo:keHue Beleil CTAI0 MeHATHCS
¢ XVII Beka, Korma B MaTeMaTHUKY BOIILJIMN IIepEMEHHBbIE BEJIWUYUHBI,
a BMecTe C HUMHU — IIpeJACTaBiIeHHe O ImpereabHOM mepexome. C
CeroOHAIIHEeH TOUYKM 3PEHUA HTU IOHATUA U NPEACTABIeHUA He
ObLIM JOCTATOYHO UETKMMH, a II0OTOMY ¥ OTHOCAIIWECA K HUM
mokasarenbcTBa XVII m XVIII BeKoB KaKyTcsA Temephb HECTPOTUMM’:
BCIIOMHHUM XOTS ObI HPUBEAEHHBIE BBINIE IIUTATHI M3 KHUTU Oiepa.
3aMeuaTebHO, OMHAKO, UTO 9TH HECTPOTHe N0KAa3aTeIbCTBA IPUBOIUIN
K CTPOTMM pe3yJbTaTaM, IIPOYHO BOIIEAIINM B apCeHAJ COBPEeMEeHHOM
MaTeMaTUKH.

Tak mpomomxkanock mo 20-x romoB XIX B., Korga IMOSBUJINCH pa-
60THI 3HAMEHUTOTO (QpaHIly3ckoro maremarurka Orioocrena Jlyu Koumir;
B ero TpyAax IOHATHE IIpelejia W OIHpAaloUiecsi HA HEro MOHATUA
BIIEPBBIE CTaJX MOPUOOPETATh Ty JOTHMYECKYI0 (opMy, KOTOPYIO OHU
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umeioT cerogusd. Maumuatusa Komwu Oblaa pasBUTa 3aTeM MHOTHMU
MaTeMaTHKaMM, IIpeKJe BCero, ysKe BO BTOpoil moJsoBumHe XIX B.,
3HaAMEHUTBHIM HeMenKuM MaremaTukoM Kapsaom Beiiepiirpaccom. Ho
HOBBIE IIPEJCTABJIEHUSI O HEOOXOAMMOM YPOBHE MaTeMaTHUUYECKOU CTPO-
TOCTH BXOAWUJIW B MaTeMaTHUKy He cpasy, O UYéM CBHUIETeJIbCTBYeT
OTKpBIBAIOIIEe 9TOT pasnies BbickaskiBaHue [Iyankape. HanpamuBaerca
MIPEAIIONIOKEHNE, UTO HMPEACTABIEHUA O CTPOTOCTU OYAYT pPasBUBATHCA
U BIIpeAb U TO, YTO KAYKETCS CTPOTUM CETONHS, He IIOKAMKeTCA TAKOBBIM
B OynmymieM.

Vke cefiuac BUIHO ONHO W3 HAIPABJIECHUM, IO KOTOPBIM MOIKET
pasBuBaTLCA IIEePeCMOTpP HpeAcTaBieHuil 00 yOoequTeIbHOCTH MaTeMa-
TUYECKUX AOKA3aTeJabCTB. [[ejio B TOM, YTO caMO IMOHMMAaHUE TOTO, YTO
TaKkoe MaTeMaTHWUecKas WCTUHA, BBI3BIBAET CEPhE3HBIE 3aTPYAHEHUS.
Benn maTemaTuueckue 060beKThI, B OTJINYNE OT 00BEKTOB (hU3BUUECKUX,
He MPUCYTCTBYIOT B IIPUPOJE, OHU CYIIEeCTBYIOT JIMIINb B yMax JIIOAeii.
ITosToMy TOBOPUTBH, UTO MCTHHA — 3TO TO, UTO COOTBETCTBYET PeaJib-
HOMY IIOJIOXKE€HUIO Belleil, MOKHO, B IPUMEHEHUN K MaTeMaTHUYeCKUM
MCTHUHAM, JIUIIb C OOJIBIION HATIMXKKOM.

Yro0BI 3aKOHYUTHL STOT pasfies] Ha OITHUMHCTHUUECKON HOTe, IIOA-
YepKHEM, UYTO JOKa3aTeJbCTBAa, COAEep:Kalluecsi B Tpyaax EBKIuga
u Apxumena, He IOTEPAJH CBOIO YOEIWUTEJIbLHOCTH 3a MIPOIIeIINe
TBICSAYM JIET.

ABA AKCMOMATHUYECKUX METOA —
HEdDOPMAIJIbHbIM U DOPMAJIbHbIM

HedcdopManbHbIi aKCMOMaTMYECKMM MeToj,

IToucku Gosbiieil yoeaguTeIbHOCTH MaTeMATHYECKUX TOKA3aTeJIbCTB
IIPUBEJN K IIOABJIEHUIO TAK HA3BIBAEMOI'0 AKCHMOMATHYECKOI'O METOIA.
BikpaTiie OH COCTOUT B cjefyiomieM. BrIGupaioTcsa OCHOBHBIE IIOJIOMKE-
HUS paccMaTpUBaeMO MaTeMaTHUeCKOil Teopuu, KOTOpble MPUHUMA-
oTca 0e3 MOKa3aTeNbCTB, a M3 HUX YiKe BCEe OCTaJbHbBIE ITOJIOMKEHUS
BBIBOJAT YKCTO JIOTUYECKUMHU PACCYKICHUAMU. ITU OCHOBHBIE IIOJIOMKE-
HUSA MOJYyYUJIA Ha3BaHWe AKCUOM, a Te, KOTOPbIe U3 HUX BBHIBOISATCS, —
meopem. SlcHO, UTO BCSAKAA aKCHOMA TAaK)Ke BBIBOAUTCSH U3 CIIMCKA aK-
CHOM, II09TOMY YIOOHO aKCHMOMBI pacCMaTPUBATh KaK UACTHBIN caydait
TeopeM (B IPOTUBHOM CJIyduae CJIOBY «TeopeMa» Hamo ObLIO ObI JaTh
TakKoe AJUHHOE OIIpeesieHHe: TeopeMa — 5TO TO, UYTO BEBIBOJUTCS W3
CIIMICKA aKCHOM, OSHAKO B 9TOT CIMCOK HE BXOJWT).

IlepBas mombpITKA CO3AATh CUCTEMY aKCHUOM AJA KaKOW-HUOYAL TeO-
puu 6pL1a npeanpuaaTa Esxkaungom B IIT Beke o H. 3. Cucrema akcuom
u3 ero «Hauaa» ocraBasach eIMHCTBEHHOI CHCTEMOII aKCHOM T'€OMEeT-
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puu BILIOTH A0 KoHIla XIX Beka, KOrga IIOABUJINCHL HOBBLIE CHCTEMEI,
OTBEeUAIoI[lie COBPEMEHHBIM TpeboBaHuAM. BoT kKak EBKing ompenesns-
€T, UTO TaKoe MOYKa W YTO TaKOoe NpAMas: «TOUKa eCTh TO, UTO He
nMeeT vacTeii», «IpAMad JUHUSI eCTh Ta, KOTOpas PaBHO pacIoJIoKeHa
K ToukaM Ha Heli». C COBpEeMEHHHBLIX IMO3UIUI OSTU OIpeAeeHUd
HETIOHATHBI ¥ HEe MOTYT OBITh MCIOJB30BAaHbI B JOKA3aTEIbCTBAX.

A Kak KXe OIIpemeJsdlOTCI TOUKA W HpAMasg B COBPEMEHHBIX akK-
cuomMaruueckux cucremMax? OTBeT MOKET YAWBUTH HEUCKYUIEHHOTO
yuTaTeasa (MCKYIIEHHOTO UHTATEJS HUUYTO He MOXKEeT YIAUBUTH). ITU
TMOHATHUSA He OIpeAeadaioTcsa HuKak. He ompenenseTcs U 3HAUEHUE CJIOB
«TOYKA JIEJKUT HA IPAMOM», «IpAMasd MPOXOIUT uepe3 TOUKy». Eciau
BAYMATBCSI, TO UEro-TO HMOAOOHOTO, TO €CTh MPEeNbABICHUA OCHOBHBIX
MOHATHUN 0e3 ompeJesieHUs, W CJIEJOBAJO OKUIATH — BeIb BCE OIpe-
IEeJIUTH HEeBO3MOXKHO: OJHO OIIpefeideTcs uepes Apyroe, Apyroe uepes
TpeThe, U Te-TO IPUXOAUTCSI OCTAHOBUTHCA. YK JIYUIIIE CAeJIaTh TaKyIO
OCTAHOBKY UEeCTHO 1 OTKPBITO. CIIpalinBaeTcs, a Kak ke B TAaKOM CIyJyae
MOYKHO MCIIOJIb30BAaTh 39TU IOHATHUA B AOKAa3aTeabCTBaxX. Bor TyT Ha
IIOMOIIIb ¥ IIPUXOAAT AKCHOMEI.

B akcmomax BMecTO ompefeleHUIl OCHOBHBIX MOHATHUIN (GopMyIu-
pyioTcs mX TyIaBHBIE, MCXOAHBLIe cBolicTBa. Ha sTu cBoiicTBa M OIU-
paioTcs mokasaTesnbcTBa. IlosgcHuUM ckasaHHoe Ha mpumepe. Cpenu
OCHOBHBIX TOHATUN T€OMETPHUU IIPUCYTCTBYIOT TaKue: ,,TOUKaA®, ,,IIps-
maa“, ,Jexarb Ha®“, ,,Jexarb MexAy“. UTo Takoe TOUKM M IIPAMBIE,
He pPasbiACHSAETCA, a TOBOPUTCS JHIIb, YTO OLIBAIOT TaKuWe OOBHEKTEHI,
OOHU HA3BbIBAIOTCA MOYKAMU, IPYTUE — NPAMbIMU. A TIPO sexcams Ha
TOBOPUTCS, UYTO 9TO HEKOTOpPOE OTHOIIeHWE MEXAY TOUYKaAMWH U IIps-
MBIMH. OTO O3HAYAET CJEAYIOINee: e€CAU B3ATh IIPOU3BOJBHYIO TOUKY
U TPOM3BOJILHYIO NPAMYIO, TO OCMBICJIEHHO CIIPOCUTDH, JIEKUT JIA dTa
TOUKA Ha JTOH IPSAMOI; TouKa JubO Jexcum Ha MIPAMOM, JuOO HeT.
A BoOT cmpammuBaTh, CKaxkeM, JIEXKUT JU NpAMas Ha OpAMoii, 6eccMbIc-
JIEHHO: OTHOIIIEeHUE ,,JIesKaTh HA* I mapbl IPSIMbBIX He OIpeaeieHo —
KaK He OIpeJeJeHO OHO U [JISA Iapbl TOYEK, W JAJSA Haphl (mpsamas,
Toura). Jlexamsv medxndy — ITO HEKOTOPOE TPEXMECTHOE OTHOIIEHIE
MeXKJy TOYKaMM; CKasaHHOe 03HAYaeT, UTO €CJU JaHbl TPU TOUYKHU A,
B, C, o Touka B nub6o nexmcum mexncdy toukamu A u C, qubo HeT.
ITpupona mpegmMeToB ,,TOUKa* U ,,IpAMad U OTHOIIIEHUH ,,JIeKaTh HA
U ,,JIeKaTh MEeXKAY“ HUKAaK He pacKpbIiBaeTcs. BMecTo 9TOro B aKcmoMax
GOpMYyIUPYIOTCA OCHOBHBIE CBOMCTBA 3TUX OOBEKTOB M OTHOIIEHUM
Y OCHOBHBIE CBA3U MEKJY HUMU.

BoT KaK BBRIMIAAAT HEKOTOPbIE U3 aKCHUOM:

1. Ha xax0oi npamoii aexcam no meHvuleli mepe 0ée mouKu.
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2. [lna 08yx pa3auuHbix mouex He Moxcem cywecmeoeams OoJiee
00HOU MakKol npaAmol, ymo o6e MouKU Jexcam Ha IMol npamou.

3. Ecnu mpu mouku mawxoébl, ¥mo 00HA U3 HUX Jexcum mexcoy
0syms Opyzumu, mo 6ce IMuU mpu MOYKU PA3JULHDbL.

4. Ecnu mpu moukKu makxosésl, ¥mo 00HA U3 HUX Jexcum mexcoy
dsyma Opyzumu, mo 6ce IMuU MPU MOUKU JeHam Ha 00HOU NPAMOU.

5. Ins nwobvix 08yx pa3nudHsix moiek A u B cywecmeyem makxas
mouxka C, umo B nexcum mexncdy A u C.

ITokaxkem Ha mpuMepe, Kak Ha OCHOBE aKCHOM IIPDOBOJAT JOKasa-
TenbcTBa. [[oKaskeM, Oommpasch Ha BBIMMMCAHHBIE IATH aKCUOM, TaKYIO
TEeOpeMy:

Ha rasxcdoil npamoil nexcam no meHvllell mepe mpu moukKu.

Bor mokazarenbcTBo. UTak, mycth p — npamasi. Hamo o6HAPYKUTH
Ha Hel Tpu pasjmdyHble TOUKU. IIo akcumome 1 Ha Hell JeKaT Kakue-TO
[IBe pa3judyHble TOUuKU; obo3HauuM ux A u B. Ilo akcuome 5 Haxogum
Takyio Touky C, uro B nexur mexay A um C. ComiacHo akcuome 3
BCe OHU DPa3JWYHBI, a COIVIACHO aKcuome 4 BCe OHU JIeKAT Ha OJHOM
npsamoii. O6o3HauuM aTy npAMyl0 O0ykBoit q. Toukm A m B je:xar Ha
IPSIMO¥ p W B TO JKe BpeMd JexKkaT Ha nmpamont q. Ho B cuny akcmomsbr 2
JIBe Pa3JIUYHbIe TOUKU HE MOTYT JIEXKATh Ha ABYX PA3JHUUHBIX MPAMBIX;
cJIe0BaTeIbHO, ¢ COBIagaeT ¢ p. IlocKoIbKY uepes q Oblia 0003HaAUEHA
Ta IpAMasd, Ha KOTOPOMU JieskaT Bce Tpu Touku A, B u C, a q coBmagaer ¢
P, TO BCe 3TU TOUKU JieKaT Ha p. BOT MBI U HAILIK HA P TPU Pa3IUYHEIE
TOYKHU.

Kasamocs 61, TeM Ke CIIOCOOOM MOJKHO Jajiee TOKasaTh, UTO HA P
JIe’KaT YeThIpe TOUKU: HAaJO0 IPUMEHUTH akcuoMy 5 K Toukam B u C
¥ TOJIYYUTh TAKyI0 TOUKY D Ha TOIi :Ke mpAMOii, uTo C JIeXKUT Mexkay B
u D. [eiicrBuTenbHo, Bce Touku B, C u D OyayT pasjawdyHbl; OJHAKO
BeIb MOXKET CJIYUYUTHCSA, YTO TOUKa [ COBIIAJaeT ¢ TOYKOM A, — U3
aKCHOM He BBITEKAEeT, UTO TaKOe HEBO3MOIKHO!

Emé oqun npumep. [Jano mHOKecTBO N KaKUX-TO 00BEKTOB. 3amaHa
omepaius, KOTopasd KaKIoMy O0BeKTy m3 N CTaBUT B COOTBETCTBUE
HEKOTOPHIN APyroi (a BIPOUEM, MOMKET CJIYUUTHCSI, UTO M TOT IKe
cambiii) 00beKT u3 Toro Ke N. OOBeKT, CTaBAIUICA B COOTBETCTBUE
00beKTy x, Oymem o6osHauarh Tak: x'. Hexoroperi o6bexkr m3z N
BBIIEJIeH 0co00, ero 6ymem ob6osmauaTh Tak: 0. Becé sTo mogumHsercsa
IBYM aKCHOMAaM:

Axcuoma 1. Ecau x'=y’, mo x=y.
Axcuoma II. He cywecmeyem makozo x, umo x' =0.
TpebyeTcsa moka3aThb yTBEPIKIEHYIE

0//// 7é 0//
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JokaspiBaeM OT MPOTUBHOTO. IIpeATIoNOKuM, YTO
0//// — 0// .
B cuny nepBoii akcuoMsI TOTIA
O//l — 0/ .
B cuay Toii jke mepBO¥ aKCHMOMBI HOJIYUUM
0" =0.

Ho sT0 nmporuBopeuuT BTOpPO#I akcuome, IIOTOMY UTO IIOJYyYaeTCH, UTO
0 ecThp pesyabTaT IpuUMeHeHHs omepamuu ' K o6berry 0. Toumo
TaK JKe JOKA3bhIBAeTCA pasjauure JOObIX ABYX o0bexToB Bua 07,
MMEIOIIUX B CBOEH 3aIMCH PAa3INYHOE KOJIMYECTBO INTPUXOB. IloaTomy
BBIPAKEHUA

0,0,0", ...

YaCTO HCIIOJb3YIOTCA B KauecTBe 00O3HAUEHWI HATypaJbHBIX UMCE]I
(Brarouad HyJAb). Ecam OpuHATH 3TU O0003HAUEHUS, TO BUIHO, UYTO
TOJIBKO 4TO OBbLIA ZOoKasaHa dopmyia 4# 2.

3amMeTuM, UYTO [OKAa3aTeJbCTBA B 000MX IIpUMEpPaX MHOHHUMAJIKCH
B COOTBETCTBUM C DPAa3bACHEHUSAMU, IIPEIJIOKEHHLIMA B HAYAIHLHOM
pasfesie JaHHOTO OuYepKa, — KaK yOequTeabHble paccy:xkaeHusa. Cre-
nuduKa CcOoCTosja B TOM, UTO MBI He 3HAJAMW, O KaAKUX CYIHOCTAX
unér peub. Mbl He 3HAJIM, UTO TAKOE TOYKA, MPSMasd, OTHOIIEHUE
»JIEPKaTh HA“ M ,,JJeKaThb MeXOIy“ B ImepBoM mpuMepe. Bo BTOpOM
mpuMepe MbI He 3HAJAW HU KaKue O0BEKTHI 00pasyloT MHOMKecTBO N,
HU KOTOPBIM M3 HUX BbIJEJE€H, HU B UEM COCTOUT OIepainusa IITPUX
('), craBAIaA B COOTBETCTBHE KaKAOMY OOBEKTYy X 00BeKT x'. Mbl
3HAJUW JIAIIh T€ CBOMCTBA STUX TAWHCTBEHHBIX CYIIHOCTeI, KOTOpbIE
ObLIY IEPEYUCICeHBI B aKCOMAaX, M MMEHHO Ha 9TU CBOICTBA U TOJIBKO
HA HUX OIMPAJNCh B PACCYXIECHHUSX, 00pasylolInX ITOKA3aTeJIbCTBA.
Takum o6pa3om, caMH Halll AOKa3aTeJbCTBa ObLIU HedOpMaTbHBIMH,
TIICUXOJIOTUUECKMH JOKasaTeJbcTBaMu. 1109TOMYy TOT BapuaHT aKCHU-
OMaTUUYEeCKOT0 MeTo[a, KOTOPBIN OBbLI HIPOWJIIOCTPUDPOBAH Ha [BYX
mpuMepax, IPUHSTO HAa3bIBATb HEQOPMALbHbIM AKCUOMAMULECKUM
memodom.

dopManbHbIM AKCMOMATHHECKMM METOA

DopmanvHblll akcuomamuieckull memod OTIUYAETCSI OT HedOop-
MaJIbHOI'O T€M, YTO B HEM COBEPIIEHHO UYETKO IEePEeUYUCIAIOTCA He

46



TOJIBKO HCXONHLIE IIOHATHS, HE TOJbKO 3aIllMCAHHBIE B BUAE AKCHOM
WCXOIHBIE IIOJIOKEHUA, HO W JO3BOJIEHHBIE CIIOCOOBI PACCYKIEHUS.
Touro yKa3bIBAIOTCS T€ JIOTUUECKUE IIePeXOIbl, KOTOPhIE Pa3pelIaeTcs
IenaTh. Bojiee TOro: M aKCMOMBI, 1 pPaspelléHHbIe JIOTUUECKIe IIepexo-
OBl DOJIKHBI OBITH OPOPMJIEHBI TAKMM 00pasoM, UTOOLI IIePBbIE MOTJIH
HCIIOJIB30BATHCA, 4 BTOPBIE AEJATHCS UMCTO MEXaHMYECKM, YTOOBI MBI
MOTJIM He BHUKATh B UX COIEP:KaHue, — TaK, YTOOBI U TO, U JPyroe ObLIO
JOCTYIIHO WCIIOJHHUTEJIbHOMY JIAOOPAHTY WM, KAaK yMeCTHee CKasaTb
B Hallle BpeMs, KOMIObIOTEpPYy. A 9TOro HYKHO YMeTh OIIEPHUPO-
BaTh C YYACTBYIOIIMMU B JOKa3aTEJbCTBAX YTBEP:KACHUIMU, OMUPAACH
TOJIBKO Ha WX BHEITHWH BUI, a He Ha COoJep:KaHme, HEIOHATHOe HU
J1abopanTy, HM KoMIbioTepy. Takoe omepupoBaHue JOBOJBHO 3aTPY.-
HUTEJBHO, €CJIM YTBEPMKIEHUS 3aIllNCAHbl HA eCMeCcmeEeHHOM sA3blKe,
TO eCTh Ha OJHOM M3 TeX fA3BIKOB, KOTOPBIMU MOJBL3YIOTCS JIIOAU
B IIOBCEJHEBHOMH KU3HU. IIpMXOAMTCA 3alUCHIBATH YTBEeP:KACHUS Ha
cIenuaJlbHOM S3bIKE, OTPAKAOIeM CTPYKTYPY YTBEP:KIEHUIA.
CkaxxeMm, ToT hakKT, uro u3 A ciaenyer B, Ha pycCKOM A3BIKE MOYKET
OBITh 3amMCaH MHOTHMMM pas3HbBIMU crocobamu: «u3 A caemyer By,
«u3 A BoiTeKaer B», «ecam A, To B», «B BepHOo mpm yciaoBuwu,
uTo BepHO A», «B BepHO IIpuM yCJI0BUHU, UTO cIpaBesaiuBo A», «B
CIpaBeAJINBO IIPU YCJIOBUU, UTO BEePHO A», — U eIlé MHOTUMU JPYyTUMH,
KOTOpbIe, 03 COMHEHHS, CMOKET IPEIJOKHUTh JII0OE3HBLIN UUTATEJNb.
3acTaBUTh KOMIILIOTEP BO BCEM 9TOM pPas30dUpaThbCs ObLIO OBI CIAUIIKOM
HAKJIAIHO. A Beab IIOMUMO PYCCKOT'O S3BIKA CYIIECTBYIOT €I HeMAaJio
U Apyrux. B cmenuaibHOM, MCKYCCTBEHHOM fA3BIKE MaTeMaTHUUECKOM
Joruku (TouHee OBIIO OBI CKasaThb: B OOHOM U3 opdorpadpuyecKux
BapUAHTOB TAKOTO A3bIKA) YKA3AHHBIN (DAKT 3alMCHIBAETCA TaK:

(A= B).

AHaJoruuHo BMECTO TOTO, UTOOBI aHAJIM3UPOBATH BCE CIOCOOBI, KOTO-
PLIMH B PYCCKOM SA3BIKE€ MOXKHO BBIPA3UTH TOT (haKT, UTO yTBEp:KIe-
HUe A HeBepHO, MUIITYT IPOCTO —A.

Bor 3mecs oueHs BaskHOE oTiimure (GOPMATIBHOIO0 AKCHOMATHYECKOTO
meTrozna oT HedopMasbHOro. 1 HeopMaIbHOTO METOa HEeCyIeCTBEeH-
HO, HA KAKOM SI3bIKe — HA JPEBHErPeYeCKOM, PYCCKOM WJIM KHUTAal-
CKOM — 3allCaHbl yTBep:KIeHuA. [ GopMaIbHOTO MEeTo[a YTBEep:KIe-
HUM BHe cII0co00B 3ammucu Kak ObI He cymiecTByeT. IloaTomMy rpamoTHee
rOBOPHUTH, YTO (POPMAJILHBIN METOJ MMEET AEJI0 He C YTBePKIECHUSIMH,
a ¢ npednoxcenuamu.

ITocmoTpuMm, Hampumep, B KAKOM BHIE PACCYKIEHUE «OT IIPOTUB-
HOT0» BBITVIAAUT B paMKax ()opMaJIbHOTO MeToga. Ha comep:kaTesbHOM
YPOBHE 5TO paccyKJIeHre IPOUCXOIUT II0 CAeAVIoleil cxeme:
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U3 IBYX yTBep:kaeHui, (1) u (2):
(1) B,
(2) us yrBep:kaeHUs He-A (TO eCcTh M3 OTPUIIAHUSA YTBEP-
RpeHUs A) cienyer yTBepekjeHVe He-B (To ecTh orpuna-
HUe yTBepxIeHUusa B)
— BBITEKAeT yTBep:KaeHue A.

B dopmansbHOM MeTOIe YKasaHHOE COAepKaTeIbHOEe PaCCYKIeHIe
odopMmisgeTca B BHAE TAKOr0 IIPABWJIA: €CAH OOKa3aHO IIpeasosKe-
Hue B u qokasano npegno:xenue (—A = —B), To cunTaeTca JOKa3aHHLIM
U IpenjioxkeHue A.

ITomo6HbIe mpaBUIa HOCAT Ha3BaHUeE NPasus 6b.8600a. OHU MOKHBI
OBITH IIEPEUNCIIEHB] NCUEPIILIBAIOIIUM 00pa3oM. VIX coefuHEeHNE C aKCH-
OMaMM IPUBOAUT K TOMY, UTO HEKOTOPEIE MPEIJIOMKEHNI 00bABIIAIOTCS
Odoxasyemvimu. CoepBa JOKa3yeMbIMU OOBABIAIOTCA BCE AKCHUOMEI,
a 3aTeM IIPOBO3IVIAIIAETCS, UTO IIPMMEHEHMe JII000ro IIPaBmja BEIBOJA
K JIIOOBIM [JOKA3yeMbIM MPEIJIOMEHHSM HTAET MOKasyeMoe MIPeIJIOoe-
HUeE.

IIpouniocTpupyeM CKasamHOe Ha IpPUMepe TOro, Kak B (GpopMasb-
HOM MeTofe mOoKasbiBaercsa yreepaxgenme 07 #£0", comepskaTenbHBIN
BBIBOJ, KOTOPOI'O M3 aKCUOM-YTBEPKIEHUI OBbLI IIPOBEAEH BBHIIIIE.

IIpe:xxge Bcero HagO IIOCTPOUTH TOT SA3BIK, B BHUIE NPEII0KEHUIA
KOTOPOro OyAyT 3alMCHIBATHCS KaK aAKCHOMBI, TAK U BCE APyrue 3amei-
CTBOBaHHEBIE YTBEPKAeHUA. IloCTPOCHME A3BIKA HAUNHAETCA C IPEIbsB-
JIEHUA aipaéuma, TO eCTh CIIUCKAa CUMBOJIOB, KOTOPBIE MbI COOMpaeMcs
WCIOJIb30BaTh. IJiA HauX mejell yno0eH Takoi aidaBuT:

() = - 3 = xy 0/

CumBoOBI andaBuTa HOPUHATO HA3BIBATH OYKEAMU, a IEIOYKU
OyKB — cl08aMU.

Kaxgoe npegioxkenne, TakuM 00pasoM, SBJISETCS CIOBOM B TOJIBKO
YTO OIPeNeJEHHOM cMbIcie. IIpuAnpPUnBEIi YNTATENb MOMKET CIIPOCUTh,
BCe JIN CJIOBA SABJAIOTCA NPEAJOKEHUSMU, a ecJau HeT, TO KaKOH Ipo-
Leypoil OHU, MPEAJIOKEeHUA, BBIIENAIOTCA cpeau Bcex ciaoB. OTBeTUM
eMy TaK: [IJifd HaUIuX JOKAJIBHBIX IleJiell 9TO 3HATh HEe00sa3aTesbHO,
¥ OH MOJKET CIOKOMHO BCIOJY 3aMEHUTDH BCTPEUAIOIIUICS HUME TePMUH
«mIpeiioKeHre» (KOJb CKOPO OH IIPEJCTABJISAETCI €My HEeMOHATHBIM)
Ha TepMuH «caoBo». (Kak ckasan emé mpunn l'amiaer, crosa, crosa,
cno8a.)

BuumaresbHBIN YuTaTENh 3aMETHUT, UTO B BBIIUCAHHOM ajidaBuTe
oTCcyTCTBYeT OyKBa #. OHA MB3JIUNIIHA, IOTOMY UTO BMECTO a # b MOKHO
mucatbk ~(a=>).
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Cmosa Buma 0, 0, 0”7, 0, ... HaswmiBawoT Hymepasamu. Yepes
A(m) 6ymem o06o3HaUaTh TO CJOBO, KOTOPOE IIOJIy4aeTcsd U3 CJIOBa
A moacTaHOBKOM HyMmepasa m BMecTo x. Hampumep, eciu A ecThb
)'yx—x"'(, a m ects 07, To A(m) ects ))'y0”’—0""'(. Yepes A(m, n)
OymeM 0603HAUYATH TO CJIOBO, KOTOPOE IMOJyYaeTcA U3 cjoBa A OJHOBpE-
MEeHHO¥ MOACTAaHOBKOM HyMepaJja m BMECTO X ¥ HyMepaja n BMecTO Y.
Camu Takme MOACTAHOBKU OyZeM 0003HAUATh 3aMUCAMU X — M, Y —1N.
Hampuwmep:

ecsim A ects (x”=x"), a momcTaHOBKA ecTh X —m, To A(m) ecrsb
(m"=m');

ecau A ectsb (x”'=y'), a moACTaHOBKY CYyTh X —m, Yy — N, TO A(m, n)
ectb (m" =n’).

IIpu nmomomu GykB Hamero ajndgaBuUTa 3alUIIeM AKCHOMBI B BHIE
MIPeIJIOKeH I

Axcuoma I: (x'=y')=(x=y)

Axcuoma II: —3Jx(x’'=0)

Haiee, chopMyaupyeM IIpaBujia BbiBoga. Kaskgoe mpaBuUo JOTOBO-
puMCs 3alUCBIBAThL B BUJE APOOHU, I/l B UMCJIUTEJE — TO IPEAIOKEHE
WY T€ IPEAJIOKeHNs, K KOTOPBIM 9TO IIPABUJIO IPUMEHSIETCs, B 3HAMe-
HaTejie — PesyJIbTaT HpUMeHeHusi. B CKoOKax mociie Ha3BaHUSA IIPaBUJIa
MIUIIIEM €T0 yCJIOBHOe obosHaueHue. [IpaBus OymeT yeTwIpe:

(1) ITIpaBuno modus ponens (MP), OHO Ke «IpPaABUJIO 3AUEPKUBQA-

HUa»
A=B,A

B
(2) IlpaBuso obpauwenus (= —)

A=B
-B=-A"

(3) IIpaBuso Recyuecmeogarus (—3)

—-JdxA
—A(m)*

(4) IIpaBuno xkoukpemusdayuu (C), OHO Ke «OPaBUJIIO nepexoda om

o0w,ezo K 41aCmMHOMY »
A

A(m, n)’

ITokaxxem, uro mpemmoxkenune —(0””=0") moxasyemo. [as sToro
NPeIbABAM CIHUCOK U3 JAEBSITH [JOKAa3yeMbIX IPEeIJIOKeHUNN, CIpaBa
OT KaKJOr0 M3 HUX YKa3aB B KBAJPATHBIX CKOOKaX MPUYUHY, II0
KOTOPO! OHO NPU3HAETCA AOKA3yeMbIM. ECJIM NPEeNJIOKeHUe SBJIAETCS
AKCHUOMOM, yKa3blBaeM HOMED aKCHOMBI; €CJM OHO IIOJyYaeTcsa U3
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MIPEeIBIAYINUX IIPEIJIOMKEHN CINCKA 10 OMHOMY U3 IIPABUJI, YKA3bIBAEM
HOMeEpAa 9TUX MIPEJIOKEHNIN B CIIMCKE U 9TO IIPABUJIO. BOT 3TOT CIIMCOK:

1. -dx(x'=0) [Ax. II]

2. =(0"=0) [1; J:x—0]

BpeMenHo npepBéM BBIMHCHIBAHWE CIIMCKA, YTOOBI CHeJaTh ABa KOM-
MmeHTapua. [lepBbIii KOMMEHTApUii: MBI TOJBKO UTO YCTAHOBUJIU [0-
kasyemoctb npemio:xenusa —(0”=0). Ha comgeps;xareIbHOM YpPOBHE 3TO
[IPEeJIOJKEeHNE BBLIPAKAET TOT HHTEPECHBIH (PaKT, YTO ABa HE PABHO
HyJ10. Bropoii KoMMeHTapuii: yKe BBINUCAHHBLIE NBE CTPOKU IIO3BO-
JIAIOT 3aMETUTh ONHY BaKHYIO OCOOEHHOCTHL (OPMAJIBHOTO METOJa,
OTJIMUAIONIYI0O €ro OT MeToja HedopMmajibHOro. BcrmomMHMM, 4YTO, u3-
Jaradg HedoOpMaJdbHBIN MeTonm, akcuomy II MBI 3ammcanu Tak: He
cyuecmeyem marozo x, umo x'=0. fIcHO, UTO CMBICJ AKCHOMBI He
u3MeHmJICA Obl, BBIOEPU MBI IJIs He€ TaKylo 3amuchk: He cywecmeyem
marozo y, umo y’' =0. IlosToMy mokaszaTeabcTBO yrBepkgenus 07 £0",
IpeabaBIeHHOE HAMHU B PaMKaxX HeOpMaJIbHOTO METOa, OCTAJIOCH ObI
npexHuM. A BOT ecsiu ObI MBI B OPMAJILHOM METOJE 3aMEHUJIU aKCHU-
omy —Jdx(x’ =0) Ha akcuomy Ha —Jy(y’' =0), TO MOIYUYNUTDH HIPELIOKEHIE
—(0” =0) mam 6BI He yJAJIOCH, IIOCKOJBKY IPABMJIO —J paspemaeT moj-
CTaHOBKY MMEHHO BMeCTO OYKBBI X, a He BMECTO OYKBHEI . PopMaIbHbBIH
MeTOJ Ha TO W HasbkIlBaeTca (POPMaJbHBIM, UTO (popMa 3amucu UMeeT
3Iech INIABEHCTBYMOINee 3HaueHne. IIpomo/KuM CIUCOK.

(@ =y)=(x=y) [Ax.I]

. (0=0)=(0"=0) [3;C:x—0",y—0]

. (0"=0)=-(0"=0") [4; =]

. (0//// 0//):(01// O/) [3; C:x_>01//’ y_>01]

. _\(O///_Ol):>_‘(0////:0//) [6, j_‘]

-(0""=0") [5, 2; MP]

. =(0""=0") [7,8; MP|

Ocraércsa 3aMeTUTh, UTO MOCAETHUM B CIIUCKE CTOUT MHTEPECYIOIIee
Hac npegiaoxenne —(07 =0").

Ecau Mbl Temeps 3anuiineM Bce 9Tu 9 IpeNIOKe il JpYT 3a APYyroM,
pasgesnB UX KAaKUM-HUOYAb Pa3e/IuTeIbHLIM 3HAKOM, JJIS OIpeIesIeH-
HOCTU — PEIIETKOM #, TO IOJYYUM TO, UTO HA3BIBAETCH (YOPMALbHbLM
dorxaszamenvcmeom npepnoxenus (0" =0"):

mpo-qmvuhw

~3x(x' = 0)#-(0" = 0)#(x' =y") = (x =y)7(0" =0") = (0" = 0)#
#_‘(0/1 0): (0/// 0 )#(O/IN OH):>(0NI 0 )#
#_‘(0/1/ :0 ):> _‘(OHH :ON)#_‘(O/H :0 )#_\(01/1/ :ON).
Ha sTom IIpuMepe COCTOAJIOCH SHAKOMCTBO C BaXKHEUIIINM HOHATH-

eM ¢opmanvrozo dokaszamenvcmea. HedopmanabHble TOKa3aTeNbCTBA
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(KOoTOpBIe HA3BIBAIOT €IE COAEPKATENbLHBIMU MM IICHMXOJOTHUYECKUMU
JIIOKa3aTeJbCTBAMU) IMPEACTABIAIOT CcO00I0 yOeauTeJIbHbIE paccyxie-
HUS, TO €CTh, IPEKIe BCEr0, TEKCThI, COCTOSAIINE U3 YTBEPKIeHU (He
JI00bIe TaKue TeKCThI, padymeercsa). PopMabHOE Ke T0Ka3aTeIbCTBO
€CTh LIEIOYKa IPEIJI0KEeHN, 0COOBIM 00pa3oM opraHms3oBaHHadA. dura-
TeJIb MOXKET BO3PAa3UTh, UTO B HAYAJILHOM pasjeje CTaTbi COOO0IAIOCH,
uTO0 (PopMaJbHOE MIOKA3aTeJbCTBO €CThb I[eNO0YKa CHMBOJIOB. TyT Her
IIPOTHUBOPEUN: Belb KAXKOA0e IIPEIJIOKEHNE eCTh I[eIIOUYKa CHMBOJIOB,
¥ eCJIU COCTABUTH UX BMECTe, Pa3feJIuB KaKUM-I100 PasmeuTeTbHbIM
3HAKOM, TO CHOBA BO3BHUKHET He UTO MHOEe, KaK IeIIOYKa CHMBOJIOB, —
Kak 9To 1 OBLIO BUAHO Ha HallleM npumepe. Takum ob6pasom, dopmMaib-
HOEe I0KAa3aTeJbCTBO €CTh CJIOBO, COCTABJIEHHOE M3 OYKB IOIOJHEHHOTO
pasmenuTeSbHBIM 3HAKOM aj(aBuUTa.

Ob1iee onpenenerHue GoOpMaJIbHOTO JOKAa3aTeJIbCTBA OUEBUIHO. Pop-
MmanvHoe 00Ka3amenbCmMae0 eCTh TaKasa IelovYKa MPeaIoKe i, KaxIoe
IpeIJIOXKeHe KOTOPOIl JIMOO SABISAETCA aKCUOMOM, JUOO MHOJIydyaeTcs
M3 KAaKUX-TO IIPEJIIECTBYIOMINX IIPEIJIOKEHNI eMOUYKN IIPUMeHEeHueM
OJHOT'O M3 IIPABMJI BEIBOJA.

BosbpMméM s11060€ hopMasIbHOE TOKa3aTeJbCTBO, 4 B HEM KaKoe-In0o
ero IMOACJIOBO (TO €CTh YacTh CJIOBA, 00Pa30BAHHYIO MOAPSAL UAYIIAMU
OyKBaMU CJIOBa), He colep:Kalllee 3HAKa PEIIETKU U IIPeJCTaBIIAIoIIee
co00I0 TAKyI0 4YacThb CJI0Ba, KOTOpPas OrpaHHYeHa PeIIETKaMU CJIeBa
U cmpaBa, Jubo JKe HAuajJao CJIOBa, OIPAaHMUYEHHOE PEeIIéTKOM clIpasa,
Jau00 Xe KOHeI[ CJI0Ba, OTPAaHMUYEHHELIN PeIIETKON cieBa. Beakoe Taxkoe
TMOZICJIOBO SABJIAETCSA AOKAa3yeMbIM IIpeajokeHueM. Eciaum 3To mpezio-
JKeHue IIpeJCcTaBisgeT co00i0 KOHeI (POpMAIbHOTO IOKAa3aTeJbCTBa, TO
3TO0 (hopMasbHOE AOKA3aTeJIhCTBO HA3BIBAETCA (POPMANbHbIM 00KA3A-
meanvcmeom O0AHHO020 npednoxcerHus. SICHO, UTO MpenJoKeHHe ToTaa
¥ TOJIBKO TOTJA ABJSETCS TOKA3yeMbIM, KOTa OHO MMeeT (hOPMajIbHOe
JIOKAa3aTeJIbCTBO.

Teopema lépensa

CnoBocoueranme «Teopema I'€mensa» MOBOJBHO IIONMYJSIPHO, W He
TOJBKO B MaTeMaTHU4YecKoll cpeme. V1 9TO COBEPIINEHHO 3aCJIyKEHHO.
Benr Teopema I'émensa (toumee, meopema I'édens o HenonHome) —
He TOJBKO OJHA W3 CaMbIX 3aMeUaTeJbHBIX M HEOKUIAHHBIX TEopeM
MaTeMaTHUUYeCKOH JIOTUKHU, Ja U BCell MaTeMaTUKU, HO, TTOKAIYH, eTUH-
CTBEHHAS HA CETONHALIHWUI NeHb TeOpeMa TeOPHUU MO3HAHM!.

Ecau roBoputh coBcem rpyb6o, Teopema I'émenss yTBepKIaeT, UTO
He BCE MOXKHO [0Kas3aTh, €CJIH TOBOPUTHb YYTh 00Jjiee TOUYHO — UTO
CYII[eCTBYIOT UCTUHHBIE YTBEPKIEHUA, KOTOPhIe HeJIb3sA J0Ka3aTh, a I10-
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IpoOHee — UTO TaKkuWe YTBEPKICHUWSA HAUAYTCA OaKe Cpeiud yTBep-
JKIeHUN O HATypaJdbHBIX umciaax. Ho sTa GopmMyampoBKa 3aKJIIOUAET
B cebe HeKoe mpoTmBOpeume. B camoMm mesie, eciiu MBI OOHAPYXKUIU
WCTUHHOE YTBEep:KIeHne, KOTOpoe HEeBO3MOXKHO JOKasaTb, TO OTKYyHa,
cIpallInBaeTcs, MbI 3HaeM, UYTO OHO ucTuHHOe? Beab 4ToObI YOE:KIEHHO
3adBJATh O €r0 MCTUHHOCTY, MBI JOJIKHBI 9Ty MCTHUHHOCTH JOKAa3aTh.
Ho Torma xax ke MOXKHO TOBOPHUTH O €Tr0 HEJOKa3yeMOCTH ?

Pasragxa B TOM, UuTO B IpyOBIX, ITOJOOHO NPUBEAEHHBIM, QOpPMY-
JIUPOBKAX TeopeMbl '€mesid CMeIIMBAIOTCS OBa IMOHATHUA JOKA3aTeNb-
cTBa — cojep:kaTejabHoe (HedopMaabHOE, IICUXOJIOTHUECKoe) U (op-
maabHOe. Teopemy I'énensa HAAJIEKUT MMOHUMATD B CJIEAYIOIIEM CMbBICJIE:
CYIIIECTBYIOT He wuMelonire (GOpMaJbHOTO AOKA3aTelbCTBA YTBEPIKIe-
HUSA, ABJSIONNECS TeM He MeHee UCTUHHBIMU, IPUYEM HCTUHHOCTD UX
TMOATBEPIKIAETCA COAeP KaTeJbHBIMU JOKas3aTeJbcTBaMu. VIHBIMU CJIO-
BaMU, 9TH YTBEP:KAEHUS MTOKA3yeMbl COAEePiKaTeJIbHO U HEeJOKa3yeMbI
dopmanbHOo. OTMETHM, UTO B IPUMEHEHHUN K KaKOMYy OBLI TO HU OBIJIO
YTBEPKIEHNIO 0ojiee KOPPEKTHO OBLIO ObI TOBOPUTH O (OPMATBHBIX
IOKas3aTeJIbCTBAX HE CaMOT'0 3TOT0 YTBEP:KAEHUS, a NPEIJIOKeHUd,
CJYIKAIeT0 3alUChI0 ATOTO YTBEPIKAEHUS B BUJIE CJI0BA, COCTABIEHHOTO
u3 OYKB moaxomsAiero aiadasura. OqHAKO MBI 3TOTO AeJaTh He Oynem,
YTOOBI HE YTSAKENIATD U3I0KEHUA.

VKasaHHBIN CMBICT HY:KAAeTcAd B JajbHeWIeM yTOYHeHuUu. Benb
moHsaTHe GOPMAILHOTO JOKa3aTeJbCTBA OCMBICJIEHHO JIMIIb TOTHAA, KO-
rma TpeabABJIEHbI aKCHMOMBI M TpaBuUJia BhIBOZA. I[ocTaTOYHO B3ATH
JI000e yTBep:KAeHNe M BKJIIOUYUTHL €r0 B YKCJIO AKCHUOM — U OHO TYT
JKe chesiaeTcda OoKasyeMbIM (popmanbHOo. TouHasi, XOoTsa u TpedOyroiiad
pasbAcHeHUH, (QOpMyJIHMPOBKA TeopeMbl [émesisi TakoBa: eCaU SA3blkK
docmamouHo 60zam, Mo Kakoil 6bl CNUCOK AKCUOM U KAKOU Obl CNUCOK
npasun 6v.600a HU npedsa8Umy, 8 IMOM A3blke HAUIEmcsa uCmuHHoe
ymaeepicOenue 0 HAMYPAAbHLLX HUCAAX, He umeuee (GopMmManbHO20
doxazamenvcmea.

/Kaup faHHOro OUEpPKA He MO3BOJIAET AATh IPEIJI0MKEHHON «TOUHO »
GhOopMYIUPOBKE MCUEPITHLIBAIOIIUX 00bACHeHUM. HOo HEKOTODPhIE HAMETKY
BCE Ke caeJiaeM.

Ilox ymeepocdenuamu o HamypaibHbLX YUCAAX TIOHUMAIOTCA TaKue
YTBEP:KIEHUA, KOTOPble IOMKUMO OOIIEeJOTMYEeCKUX IIOHATUH (TaKux
KaK «HU», «EeCJHU ..., TO», «CYIIECTBYyeT», «pPaBHO» U TOMY IOmO00-
HBIX) UCTOJB3YIOT B CBOMX (OPMYJIUPOBKAX JIUITh HATYPAJIbHBIE UKCIIA
¥ OTePAIlNU CJIOKEHUA U YMHOKEHUS.

ITox docmamounvim 60zamcmeom sA3vlKa IIOHUMAETCS €ro CII0Cco0-
HOCTH BBIPAXKATh HEKOTOpPbIe YTBEeP:KAEHUS O HATYPAJbHBIX UYHCJIaX.
Y06l OBLIO MOHATHO, YTO MMEETCA B BUAY, 3aMETHUM, YTO TOT S3BIK,

52



Ha IIpUMepPe KOTOPOTO BBIIIE AEeMOHCTHPOBAJICA (POPMAJILHBIN aKCcu-
OMATUYECKHI MEeTON, SBJseTcA «0eSHBIM»: B HEM BBIPA3MMBLI JIHIIb
OUYeHb IMPOCTHIE YTBEPMKIEHHS O HATYPAJIbHBIX YHCIAX, 8 KUMEHHO
Takue yTBEeP:KIEHUs, KOTOPbIe MOXKHO CHOpPMYJIUPOBATH, HCIIONb3Ys
JUITL 0003HAUeHUs uucea (TO eCcTh HyMepasbl), OIepaluio MIITPUX
(') u obiesornuyecKre MOHATHUSA <«PaBHO», «CYIIECTBYET», «HEBEPHO,
YTO», «€CJIH ..., TO». Borarcrso ke s3bIKa 03HAUYAET ero CIOCOOHOCTH
BBIPA’KaTh 0oJiee CJIOKHBIE YTBEPIKIEHUA O UUCIaX: TpebyeTcsa, YTOOBI
ST J1I000T0 IIePeuYrnCcJINMOro MHOKECTBA HATYPaJbHBIX UKNCEI B SA3BIKE
nMeJsiach (PopMyJia, BhIpasKawllas MPUHAAJIEKHOCTh K 3TOMY MHOMKe-
CTBY HaTypaJIbLHOTO umcia. JanbHelnine 00bACHeHU IOTPeboBaIn Obl
M3JI0KEHUsI OCHOB MAaTEMAaTHUYECKOl JIOTMKM M TEOPUU AaJrOPUTMOB,
a MOTOMY 3IeCh MbI OCTAHOBUMCH.
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