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I1.I". Ky3ueyos

HpI/IHHI/IH MIOJIHOU peaAyKIMU, XOTdA W HUCIHOJb30BaJICA B HCTOPHMHM MATCMATUKH, SABJIACTCA
€OUHCMBEHHbIM TIPUHIUIIOM, TPUTOAHBIM Ui MAlIMHHOW MaTeMaTHKH (IS J0Ka3aTelbCTBa
TEOPEM), SBIISSICH METOJIOM ""OECKOHEUHOTO CITycKa'.

N3nanue aBropa IL.I'. Ky3nenosa



IL.T".Ky3Heuos

TPUHLIUII TIOJIHOM PEJYKLIUY,
KAK "IBOMHUK" TIPUHLIUIIA TTOJIHON MHIYKIMU

Obnapyxenune  "mpoitnuka" EJMHCTBEHHOMY  mpuHmumy  MaTreMaTH4ecKoro
JI0Ka3aTeJIbCTBA BPSAJ JIM MOXET MPONTH HE3aMEUYEeHHBIM cpeau MaTemaTtukoB. Camo co0oro
pasymeercs, uyto 31oT npuHuun MCIIOJIb3OBAJICA u UCIIOJIB3YETCA, HO ocTaeTrcs BHyTpH
oOmmpHoro Marematudeckoro mupa tonbko HE HA3BAHHBIM. Hamu npeanaraercs Ha3BaTh
3TOT OPUHLUII - IPUHIUIIOM [TOJIHOM PEAYKIHWNU. bonee nsATHUAECATH JET aBTOpP HCKal
MIPaKTUYECKOE PEIIEHUE HEKOTOPHIX MPOOJIEM XUMUU U IPYTUX NPEIMETHBIX 001acTel, UCIIOJIb3YS
anmapar paszIMYHbBIX BeTBell MaTteMaTuku. OfAHAaKO CyIIECTBYeT NPAaKTUYECKH OeCKOHEYHOe
MHO>KECTBO DPAa3JIMYHBIX MaTE€MaTHUYECKUX TEOpUN, OTHOCUTEIIBHO KOTOPBIX HHUKTO HE MOXKET
CKa3aTb - FOJWUTCSA WIM HE TOAUTCA MMEHHO JTOT "MaTeMaTH4YE€CKHM MHCTPYMEHT' Ul PEILCHUs
MIPUKIIAIHBIX TIpo0sieM HekoToporo tumna. O0cyxaenue 3roro kpyra npobdiem ¢ I[1.C. HoBukoBeiM
BBIBEJIO MEHSI Ha COBOKYITHOCTB IPO0JIEM, HOCAIIMX Ha3BaHUE "aIrOpUTMHUECKH HEpa3peInMbIX'.
WmenHO 371€Ch M OOHAPYKUIICS OOUIMIA PYKOBOASAIIMIA MPHHIIUI, KOTOPBIA ITOKAa HE WMENl UMEHH.
daxTuyecku Mbl oOpalaeMcs K MUHUMAJIbHOMY WIEHY psifia, T.€. K TOMY WIEHY, KOTOpPBIH UrpaeT
pons "EJVMHUIIBI". [Tockonbky cymiecTByeT OECKOHEYHOE MHOKECTBO PA3IUYHBIX "€IUHUL]", TO
OHM MOTYT CIYXHUTb HCTOYHHUKOM mapafokcoB. llpuBenem mnpocToll mnpumep TIpymibl
"Hepa3pemmnMbIX" IpoOIeM:

1. 1+1=2;
2. 1+1=1;
3. 1+1=0.

He umeer cMbicna JOKa3bIBaTh, Kakas U3 3TUX TpeX (OpMyI siBiseTcs "MCTUHHOH'": OHU Bce
BEPHBI U1 Pa3JIUYHbIX BETBEH MATEMATHUKU.

Ucnons3yss mnpuHUMI [OAHOW MHAYKUMH Mbl MoxeM Jnokazath CYILIECTBOBAHUE
Hekotoporo Maremarndeckoro BBIBOJIA. Hao60opoT, ucnosnb3ysi MPUHITKIT TOTHOW PETYKIIMH, MBI
MOXEM Jo0kKa3ath, uTo HekoTopoe nosoxkeHue HE CYHIECTBYET. Msl nonaraem, 4To IpUHIUI
TOJTHOW PEIYKIMHM €CTh HU YTO MHOE, KaK "MeToj] 0ECKOHEUHOTO CIycKa'", KOTOPBHIM TaK TOPIUIICS
Benukuil @epma. Ycranasnuas JJOKA3AHHOCTD HekoTOpOro mMareMaTH4ecKoro IOJIOKEHMS,
MBI akTraecku BeickazbiBaeM cyxkaenne o CYIIIECTBOBAHWU wm HE CYILIECTBOBAHUMN.

MoOXHO TPENoNOKUTh, YTO MPHUHIIMI MOJHOW PEAYKIMHW HE MOXKET HE HCIOJIb30BaTh psia
HaTypaJIbHBIX YHCeN, 00 Tojbko TaM Mbl MokeM BBectH moHsTue - "HEIIOCPEJICTBEHHO
CJIEAYET 3A". OnHako akcMOMaTHKa HaTYpaJbHOTO psijia IOJKHA OBITH MpescTaBiieHa B popme,
OTJINYHOM OT akcuoMatuku Ileano:

1. CymiecTByIOT HaTypaJibHbIE YHCIIA.
2. Kaxnoe HatypaibHOe uncio umeet oaHo 1 Tosbko oaHo IIPEJIITECTBYIOIIEE EMY.
3. HatypanpHbIX uKces, KOTOPbIC MEHBIIIE €AUHUIIBI, HE OBIBACT.

OTu omnpeneneHUs OTJIMYHBI OT TIPACCMAaHOBCKOTO JIBYCTOPOHHErO psila, TaK Kak HpH
0ECKOHEUHOM CITyCKE 3aKaHYHMBAIOTCS Ha TOM WM uHOM "enuuuue". Hamu momydeHo KOppeKTHOE
onpeaenenue "HEITOCPE/ICTBEHHO INPEAIIECTBYET".

Camo coboro pasymeercs, 4YTO UMEETCSI MHOXKECTBO paboT, I7ie TOBOPUTCS O €IUHCTBEHHOCTH
MPEIIIECTBYIONIErO 3JIeMEHTa, HO IpobiieMa COCTOsIa B TaKOM OOpallleHHH HaTypaJbHOTO psja,
4yT00BI HEe ObuTa ToTepsina 3Ta KOHEYHOCTD npu mMeTone cmycka.

[TepBas "mpoba mepa" mMeTona MONMHOW PEeAyKIMU W JOHKHA OBITH MPOBEIEHAa Ha Mpodieme
Hekotoporo "HE CYHIECTBVYET'. IlouTu ou4€BHIHO, UTO TaKO€ YTBEP)KIECHUE MBI UMEEM B
HUCTOpUHU OT camoro depma.



He umeer cmpicna obOcyxnaars n+/ "gokazarenscTBo" TeopeMbl depma, eciu aBTOp HE MOXKET
yKa3aTh OIIMOOK CBOMX MPEIIICCTBEHHUKOB.

OTUX OIMOOK TpH:

1. Tonmena 3amaun depma - 1pyroi 3amaveii (B 4aCTHOCTH, UCIIOJIB30BAaHUEM HUPPALMOHATIBHBIX
qucen).

2. Hcnonws3zoBanue npuHuumna "monHod uaAykuuu'", He uMeromiero cuibl 1yt BECKOHEYHbBIX
MHOECTB (MHOXECTBO HAaTYpaJIbHBIX YHCEN - 0ECKOHEYHO).

3. OtcyTcTBHE IPOBEPKH HA YETHOCTh M3-3a HEKOPPEKTHOIO "ONpeneneHus" YeTHOrO YHCIa.

Sl nonarato, yto depma ymen HCHOIB30BaTh MPOBEPKY HA YETHOCTb, KOTOpas yTpayeHa B
rpoLecce pa3BUTUS MaTeMaTHKU. Metos, KoTopbIM Tak ropawics depma, U3BECTEH KaK METOJ
"6eckoneunoro cmycka". [Ipu ucnons3oBanuu 3Toro MeToaa npusHak yucna, 06itb YETHBIM unu
HEYETHbBIM, coxpaHsercs BIUIOTH JO CamMOro MaJoro »>JeMeHTa. OJTO JaeT MHE IpaBo
yTBEpkKAaTh, 4yTo "MeTon OeckoHeuHoro cmycka depma" - ecTh Apyroe Ha3BaHUE MPOBEPKU Ha
YETHOCTD. Dta 3ama4a u Obla yTepsiHa IPH MOUCKE " TOKa3aTenbcTa.

Mpl Ha3Bald TpW TUIHWYHBIE OIMMOKM B TMOMBITKAX '"MoKazarenbcTBa"' TeopeMbl depma.
OcTaHoBHUMCS Ha HUX OoJiee IeTaIbHO.

TUNUYHBIM PUMEPOM TEPBON OIIMOKHU SBIAETCS BBEACHHE UPPAIMOHATBHBIX YHUCEI, YTO
CBSI3aHO C OTKa30M OT OCHOBHOU T€OpeMbl apu(hMETUKH.

Tak 0TKa3 OT OCHOBHOM TEOPEMBI apU(PMETHKH, B paMKax KOTOPOil U TpeOOBaIOCH periaTh
npobnemy, siBisieTcst moo0HeIM ipuMepoM. Hanpumep, I'. DnBapac numer:

"OkasbIBaeTcs, CpeAr MaTeMaTHKOB CYIIECTBYET TIIyOOKO YKOPEHHBIIASCS TEHICHIIUS
HEOCO3HAHHO NPENoJaratb €IMHCTBEHHOCTh pPAa3jOXKEHUs Ha NpPOCTble. IJTa TEHACHLHS,
HECOMHEHHO, HaBesTHa OIBITOM BBIYHCIECHUS ¢ OOBIYHBIMH IENIBIMH YHCIAMH U TOH Ba)KHOU POIIBIO,
KOTOPYIO UTPAeT €AUHCTBEHHOCTh PA3/IOKEHHS B JI0KA3aTENILCTBE TAKUX (DAKTOB, KaK YTBEPKICHHE
O TOM, 4YTO IPOMU3BEIEHUE JBYX B3aWMHO IPOCTBIX YHCEI €CTh KBAJApaT TOJBKO TOIJa, KOraa
KaXKJIbIii COMHOKUTENb sIBIsieTCs KBagparoM' [1].

HerpyaHo BHIETH, YTO KOPEHD 1-0U CTENEHH U3 CyMMBI (x"+)") - mpocToii mpuMep 3ampera
Ha UppaloOHaIbHbIE YHCIIA, HO... JIMIIb B JOKA3aTEIbCTBE TeOpeMbl DepMma.

Hannoe yTtBepxkaeHue [.DOnBapiaca sSCHO MOKa3bIBAET, YTO Mbl UMEEM JICJIO YK€ C APYroi
3amaudel, yem 3agada depma.

Ecmm wmb1 ocraemcss B pamkax APUDOMETUKU, 1o MBI MOXeM OOHapyXUBaTh
IIPOTUBOPEYUE, ECIIH 110 Pa3HbIE CTOPOHBI 3HAKA PABEHCTBA CTOSIT:

1. HatypanbpHO€ 4MClI0 # HE HaTypaJbHOMY YHCILY.
2. IIpocToe 4nciIo # COCTaBHOMY YHUCIY.
3.YeTHOE UUCIIO # HEUETHOMY YUCIY.

Sl monarato, 4TO 3TUX TPEX AMXOTOMHI BIOJIHE JOCTATOYHO JJIsl JJOKA3aTE€IbCTBA TEOPEMBI.

OauH MOW 3HAKOMBIM MaTeMaTHK, COOOMMBIIMN, 4YTO Teopema depma goKazaHa s
nmokasarenst creneHu Oomee 100 000, He MOr MOHATH, YTO MPUHIUN TMOJHON WHIYKIIHH
npunnunuaibio HE MOXET npuBecTu K ycnexy, Tak Kak OH MOKET UCIIOJIb30BaThCS JIUIIb IS
KOHEYHbIX wmHoxecTB. B cuiny Ha3BaHHOTO 00CTOATENbCTBA MBI M HCKIIOYAEM TPUHIIMIT
MOJTHOM MHIAYKIMK'" U3 BCEX BO3MOXKHBIX JOKa3aTenbCTB TeopeMbl depma. Hamune 3Toro nmopoka
B MOJXOJI€ K JIOKa3aTeNbCTBY HHUKOraa He mno3BosuT no oTHomeHnto kK BECKOHEYHOMY
KOJIMYECTBY HATYPAIbHBIX YHCEI CKa3aTh - "IPYTruX HE MOXKET OBITH'"!

3TO 51 ¥ Ha3bIBAIO BTOPOH OIMIMOKOM MPECTaBICHHBIX J10Ka3aTeNILCTB TeopeMbl Depma.

Merton "0eckoneuHoro cmycka depma" 10 CUX MOP HE MOTYYHI aJIeKBAaTHOTO BBHIPAKCHHS B
COBPEMEHHOM MaTeMaTU4ECKOU JIuTepaType, @ UMEHHO OH U SIBJIIETCS KJIFOYOM K JI0Ka3aTEIbCTRY.

dakTtuueckn B pacriopspkeHMHM depMa Ha HIDKHEM YypoOBHE "OECKOHEYHOro cIiycka' u



Haxoawiack npoepka Ha YUETHOCTD.
Mel npuBenem HekoTropoe yTBepxkaeHue no orHoweHuto k BECKOHEUYHOMY
HaTypaJlbHOMY psfy, SKBUBaJIeHTHOE Teopeme depma, B popme:

"Teopema depma MOKET OBITh HEBEPHA JIMIIb JIJIsl TIOKA3aTENsI CTETICHH, KOTOPBIN SBISETCS
OJHOBPEMEHHO HATYPAJIbHBIM, ITPOCTBIM u YETHBIM uuciom."

OueBUIHO, YTO APYroro HaTypajabHOTO, IPOCTOTO U YETHOTO YHMCIA, KPOME JIBYX, BO BCEH
OECKOHEUHOW MOCIIeI0BAaTEIbHOCTH HATypaJIbHbIX YUCEN HE CoAepKUTCS. Eciin Mbl JOKakeM 3TO
MOJIOXKEHUE, TO TEM caMbIM OyZeT Joka3aHa u caMa Teopema Depma.

Mpl mosaraem, 4YTO NPENATCTBUEM Ha IyTH Jl0KaszareiabcTBa TeopeMbl depma ciryxuio
HekoppekTHoe omnpeaenenne YETHOI'O uuncna. Tak uncna 6 wim 10 cumTaroTcss YETHBIMH, HO
rocjie JeNeHUs Ha 2, cTaHoBATCAd HeueTHbIMU. [Ipm metone "OeckoHewyHOro cmycka' Takoe
HEKOPPEKTHOE OIIPENENICHUE YETHOCTUM MCKIIoYaercs, uepe3 mnocuenyromee JAEJIEHUE.
Brigensercs knacec BE3YCJIOBHO ueTtHbIX "ncenn.

HUcxonsa w3 mpasuna, 4To UCTUHHBIN maTemaTnueckuii 0OBEKT HE MOXKET HM3MEHSThH
CBOET0 CBOMCTBA, Mbl JOJKHBI M30aBUTHCA OT 3TOTO HEKOPPEKTHOro ompexaeneHus. KoppekrHoe
BBeneHne NoHsATuss YETHOCTD u ecTh TOT AeHCTBUTENBHBIN BKIaA B Pa3BUTHE MAaTEMATUKH, Pain
KOTOPOTO M MOXHO TO3BOJIUTH ce0€ 3aHMMAThCs ITOW MPOOJIEMOM, MOPOJAUBIIEH HEUCUHUCITUMOE
KonuecTBo "hepmMucToB".

[TockonbKy B HacTosIee BpeMs TpedyeTcs ToKa3aTh TeopeMy Pepma JIMIIb IS TOKa3aTems
CTEIIEHU, KOTOPBIN ABJIAETCA HaTypajabHbIM, IpocThiM 1 HEUETHBIM unciioMm, TO cripaBeyinBOCTh
HAIIIETO YTBEPXKACHUS OyIeT T0Ka3aHa, €ClId Mbl Oy/IeM pacCMaTPHUBATh JIMIIH OCTABIIHICS CITyqai.

W3BecTHO, 4TO W3 Tpex umcen (X, y, z), BXOAAIMUX B (QOPMYITUPOBKY TEOPEMBI - JBa
SIBJIAIOTCSI HEUETHBIMH, a OJIHO - "dueTHhIM". MBI B3sJIM BbhIpakeHUE "4eTHBIN" B KaBBIUKH, TaK Kak
mo00HbIMU "yeTHBIMU" siBIsieTCs M 6, 1 10. OgHaKO MBI MOXKEM YHTH OT 3TOW HEOMPEEIeHHOCTH,
ecnmu OyneM paccMaTpuBaTh pa3jioKEHUWE YHUCENl Ha MPOCThle COMHOXKHUTENH. B 3Tom ciyudae
MMEIOIIAsCS B KKJOM pa3IoKEHUU J1100as cTeneHb YKcia 2 He MOXKET UCYE3HYTh M OCTaHeTCs Kak
npusHak YETHOCTH.

B »srom cayudae Bo3moxkna mnpoBepka Ha "UETHOCTB", cocrosmass B TOM, YTO
MUHHMAJIbHBI OOBEKT, COXPAHSIOMMN YETHOCTb, COJACPKUT B PA3JIOKEHUH Ha TPOCTHIC
COMHOKHTEIHN TOJIBKO YUCIIO 2.

JomnycTum, 4TO U3 TpeX HATypaJbHBIX YUCEN X, ), Z T X < ¥ < Z YHUCJIO Y SBJISAETCS YETHBIM
M MyCTh 3TO YMCIO OyaeT "MUHUMaIbHBIM" B METOjJ€ OCCKOHEUHOro ciycka. B atom ciywae y
OyZeT cofep)kaTh B CBOEM PA3JIOKEHUH Ha MPOCTHIE COMHOXKHUTENN MO KpaiHel Mepe OJTHO YHCIIO
2. B oOmem cimyyae 3To MoxeT ObITh 2k. OJTHaKO HU X, HU Z TAKOTO COMHOKHUTEIISI HE COJIEpIKaT.

OcTaBnsist y B JI€BOM YaCTH PaBEHCTBA M MIEPEHOCS X B MPABYIO YacTh OyJIeM UMETh:

Y'=z"-x"=(z-x) 2"+ x4+ A"+ =0

XKenast n30exaTh TPOMO3IKMX BBIPAXKCHHH, 3aMEHUM COMHOXKHUTEIIHA NMPABOK YaCTH:
z—x=R, 27+ x+z2" X +. .4+ +x" =0

Teneps Hallle BbIpaXEHUE TPUMET BUJL:
y'=RxQ

[Tockonbky MbI BegeM noka3arenbeTBo i1t HEUETHOI'O noka3zarenst cTenenu, To ClieayeT

oOparuth BHUMaHHEe Ha TO, 4To coMHOXHUTeNb Q - ectb HEUETHOE wumcno, mockonbKy OH
cocraBimsier HEUETHYIO cymmy HEUYETHBIX umcen. 3aech wacTto BeTpedaercsl oOmmoOKa,



CBSI3aHHAsI C BBEJACHUEM B ATy CyMMY OMHOMHAJIBHBIX KO3(pPHIIMEHTOB, yacTo "mepenucriBacmas”
oT Oosiee paHHUX aBTOPOB. OHAKO B IIEPBOM COMHOXKHTENE - R - Pa3HOCTh ABYX HEUETHBIX UHCEIl
IIpU Pa3I0KEHUHU HA MPOCThIE COMHOXKHUTEIN AACT YUCIO 2 B TOM WJIM MHOW CTENEHH. DTO MOXKHO
3anucarhb Tak:

R=2"xs'

C npyro#i croponsl Mbl uMmeeMm cieBa YUETHOE uwncino 6e3 kaBbIUEK, KOTOPOE MOMXKHO
MpeACTaBUTh Kak 2k. B aToM ciiyuae umeeM:

¥ =25

CpaBHuBas Tenepb JEBYIO U MPaBYIO YacTh MOJTYUYEHHOT'O BBIPAXKEHUS, HAXOMM:
2" =2"xs'xQ

3neck u Hactynaet Bpems npoBepku HA HETHOCT:

l.kn>r
2.kn=r
3.kn<r.

B nepBom u Tperbem cimyuae Ha ocHoBe pasznuuus YETHOCTU teopema nokasana. Bo
BTOPOM CJTyyae Mbl UIMEEM CJIeBa €JMHHUILY, a CIIpaBa YKCII0, KOTOPOE 3aBEIOMO OOJIbIIIE €AUHUIIBI.
PaccmaTrpuBast BO3MOKHOE J1OKa3aTeNbCTBO, KOTOpoe uMmen B Buay Pdepma, Mbl XOTelIu oOpaTUTh
BHUMAHHUE Ha BaXXHOCTb MPHUHLMIIA [TOJIHOM PEJVYKIINH, xak "nONOJHUTEIBHOTO CpPEICTBA
pelIeHusI HEKOTOPBIX TPOOIeM.

[TpenyioskeHHOE J0KA3aTENbCTBO SABISETCS CBOEOOpa3HbIM "OTXOMOM" OT ApYroi paboThl,
I7I€ U3BECTHBIM IpHUeM 'CHMHOPHOW JuHeapu3auuu" [2] naeT BO3MOXKHOCTbH pelIaTb MHOXECTBO
"HenuHEeHHBIX" Mpo0JieM, KOTOpble TaK MOPTAT JKU3Hb B MaTEMAaTUYECKUX MPHIOKEHHSIX K
MpaKTUKE. DTOT € MPUHIUI MOJTHOW PEIyKLUMU MOXKET MPOJIUTh HEKOTOPBI CBET Ha pElIeHHE
miectoit npoOiemsl ['unbp0epra, Tak Kak CTaBUT BoIpoc 0 MHOrooopasuu "dusmueckux" EJJVMHUILL

[3].
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