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HCCIENOBAHWIO ABJIEHWS JOTAKO-MATEMATAYECKOH
TPAHCIEREHIAM B OCHOBAHMAX KJIACCHYECKOH ®@OPMAJIBHOW
JOTAKHA 7 KJIACCHYECKOH TEOPETHKO-MHOXKECTBEHHOU
MATEMATHKH, NOJ JIOTHYECKOH TPAHCHEHAEHIHUEA ITOHAMAETCA

BBHIXOA 3A NPEAEJNBI KJACCHYECKOH  APHCTOTEJEBCKOH

®OPMAJNBHO JOKAIYEMBIH B PAMKAX COBPEMEHHOM IJJOBAJHHO
HEIMPOTHBOPEYMBOM KJACCHYECKOW ®OPMAJBHOH JIOTHKH
HYJIEBOI'O H EPBOI'O MOPSIKA,

MPOBEAEHHBIE MCCIENOBAHWSA CBHAETEJIBCTBYET O TOM, 9TO B
PAMKAX COBPEMEHHOW KJIACCHYECKOH ®OPMAJBHOH JIOTHKHA
HYJIEBOIO ¥ THEPBOIO IMOPAIKA KPOME KJIACCHAYECKOH
APACTOTEJEBCKOH TPATAIIAOHHOM JIOTAKA CYIIECTBYET TAKXKE H
JIOTAYECKH WHBEPCHASA 110 OTHOINEAWIO K HEH - TPAHCIEHIERTHAA
®OPMAJNBHAAL JIOTHKA, B KOTOPOW BTOPOH W TPETHH 3AKOHBI

MATEMATHYECKOM TPAHCIEHTERIAY OCYIMECTB/IAETCA HA OCHOBE
PABPABOTAHHOH ABTOPOM JIOTHYECKH CHHIY/UIPHOH JIOTHKO-
MATEMATAYECKOHM ¥ TEOPETHKO-MHOXECTBEHHOH CHCTEMBI

B HACTOAMEH PABOTE HCCIEJOBAHME SBJIEHHAA JIOTHKO-

CHCTEMBI, ABTOPOM C VYYETOM PE3YJIBTATOB BbIIAKONMAXCH
MATEMATHKOB - ABCTPHHCKOI'O JIOTHKA KYPTA TEIE/SL, H
HEMEIKOT'O MATEMATHKA — T'EPXAPJIA TEHIEHA, INNOJYYEHO HOBOE,
JOTHYECKH CHHI'YJISPHOE PEINEHAE «BTOPOH IPOBJIEMEI
IAJIBBEPTA»,



CBEIEHMI Ob ABTOPE

ANEKCAHIIP HOIAPOBHY AXBJIEIMAHWA - M3PAWILCKHA YYEHBIN,

an

PABOTAIOIAMN B OBJACTH HCCIENOBAHWS  CHHIYJISIPHBIX

JOTMYECKAX IPOBJIEM B OCHOBAHHAX ®OPMAJIBHOW JIOTHKH,
HHOM MATEMATHKA H

AHAJIATAYECKOW MEXAHWKH,

ABJIAETCA ABTOPOM COBPEMEHHOW CHHIYJIAPHOU JIOTHKO-
MATEMATHYECKOH ¥M TEOPETHKO-MHOXKECTBEHHOW CHCTEMBI
«INCOL&TAMLAY, NPEAHAZHAYEHHOM JIIA MY I THAACIAILIAHAPHBIX
¥ MEXIACOATLTAHAT

ABJAETCA OJHAMM M3 ABTOPOB (COBMECTHO C HOJAPOM
BAJIEPHAHOBHYEM AXBJIEJAWAHW) 3SKCHEPTHOW AHAJMTAYECKOH
«TEOPHA CBOBOJBI BBIBOPA BO3MOXKHBIX IEPEMEIIEHAM,
NPEAHASHAYEHHOW JJIS MCCIENOBAHUSA BOIIPOCOB CHHIYJIAPHOI'O
KO/UTATICA ILIACTHYECKHX M TNCEBIOIUVIACTAYECKHAX TBEPABIX
JE@OPMAPYEMBIX MEXAHMYECKMX CHCTEM, PABOTAIOIIAX B

IECKOT'O

PEXKHAMA HATPYXEHHSA C BRICOKOH AMITY JIbCHOM COCTAB/IAIOINEM,

ABMAETCA IJKCIIEPTOM B OBJACTH CHHIYJIAPHBIX IIPOBJEM
®OPMAJIBHOH JIOTHKH, CHHIYJAPHBRIX JIOTHIECKAX MPOBJIEM
AHATMTAYECKHAX i | YACIEHHBIX 3ANTAY KJACCHAYECKOH

MATEMATHKA H AHAIMTAYECKON MEXAHWKHA, CTPOATEJHHOU H
TOPHOU MEXAHHUKH, A TAKKE CEUCMOCTOUKOCTH COOPYKEHMMA,

B HACTOAIEHA PABOTE ABTOPOM NPEICTABJEHO JIOTHYECKH
CHHIY/IAPHOE PEMIEHAE «BTOPOH IPOBJEMEI THJIKBEPTA» H
OBOCHOBAHWE JIOTAYECKON TPAHCHEHAEHTHOCTH M JIOTHIECKOM
CHHIYJ/IAPHOCTHA OCHOBAHWMH KJIACCHYECKOM TEOPETHKO-

JIOTFIKHA HYJJEBOT'O INOPSIIKA.,
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1. BBEIEHUE. O COOTHOIIEHUU APUCTOTEJEBCKOM
TPAIUIOIMOHHONH W COBPEMEHHOM KJACCHYECKOU
®OPMAJIbHOM JIOTHKH.

CoBpemeHHas HayKa Ipoluia JOITUN IyTh 3apO0KIEHUs, CTAHOBJIEHUS U Pa3BUTHUS Pa3IMUHBIX
KOHKPETHBIX 00JacTell TOYHBIX, €CTECTBEHHBIX, TYMAHUTapHBIX, GUIOCO(YCKUX M MHBIX HAYK.
[Toxanyii He OyneT NHpeyBeIUYEHUEM CKa3aTb, YTO OJHOH M3 OCHOBHBIX COCTaBJISIOIINX
pa3sBUTHs HAayKH B LIEJIOM, a B OCOOEHHOCTH TOYHBIX M €CTECTBEHHBIX HayK, SBJSETCS HayKa
JIOTUKH, MO3BOJIAIONIAs CUCTEMATU3UPOBATh ONBITHLIC U aHAIMTUYCCKUE JAHHBIC TE€X WIM UHBIX
KOHKPETHBIX HayK, U CIIOCOOCTBYIOIIAs TAIbHEHIIIEMY Pa3BUTHIO TE€X WM WHBIX 00JIaCTel HAyKH
Ha OCHOBE UMEIOIINXCS 0a30BbIX SMIIMPUUECKUX U AaHATUTHUECKUX JAHHBIX.

Yuenue o Jlococe, kak 00 OCHOBE Pa3BUTHS MUDPA B LI€JIOM, U B TOM YHCJIE PAa3BUTUS KU3HU Ha
3emile, a TaKkKe OCHOBE DAa3BUTHS 4YEJOBEYECKOro OOIIEeCTBA, BOCXOAUT K He3amaMsTHBIM
BpemeHaMm JlpeBHero Mupa. Cyas 1o UMEOIUMCS COBPEMEHHBIM JIaHHBIM, OCHOBOW pa3BUTHUS
MHPOBOM HAyKU SIBJIAKOTCA IPEBHUE CaKpaJIbHbIC 3HAHUA, II0JIy4eHHbIE T10AbMU JIpeBHero Mupa
OT elle Oosiee paHHUX BBICOKOPA3BUTHIX LUBHIM3ALUM. YacTbio yTepsHHBIE, @ YACTbIO OEPEKHO
OXpaHsieMbI€ OT [IOCTOPOHHUX B30POB HEIOCBALLEHHBIX, OTH CaKPAJIbHbIC 3HAHKS BOIUIOTUIINCH B
pa3nuyHbie (OPMBI YEIIOBEUECKOTO 3HAHMS, a TAK)Ke HAIIM CBOE BBIPAKECHHE B PA3IMYHBIX
TEO0JIOTUYECKUX, (PUITOCOPCKUX, 330TEPUUECKUX U MUCTHYECKNX yueHusix [IpeBnero Mupa.

B anTHuHOE Bpemsl cielbl APEBHUX CaKpalbHbIX 3HAHUM, MOXHO OOHApYXHUTh B Pa3IMUHBIX
¢mnocopCcKUX YYEHUSIX U JIUTEPaTypHBIX MaMATHUKAX AHTUYHOTO BPEMEHH, KOTOpbIE HBIHE
SBJISIIOTCS IOCTOSIHUEM ILIUPOKOM Hay4HOH OOIECTBEHHOCTH.

K uducny ynmomMuHaeMbIXx HaMM BbIJAOIIUXCS (GHIOCOPCKUX MAMATHUKOB aHTUYHOI'O BPEMEHH,
06e3 coMHEHHMs MOXHO oTHecTH «M3ympynHyio ckpuxkanb» I'epmeca Tpucmerucra -—
JIET€HIAPHOM JIMYHOCTH, OJTHO U3 CTapeHIINX YIOMHUHAHUU O KOTOPOM COJEPKHUTCS B TPAKTATE
Huuepona «O npupoe borosy.

B «M3ympyaHoit ckpuxanu» serenaapusliii I'epmec Tpucmeruct yrBepkaaeT 00 HCTUHHOCTH
COOTBETCTBUS «Bepxneco» HEBUIMMOIO HaMU MHUpPA, M YaCTUYHO HAOJIIOJaeMOro HaMu
«Huorcnezo» 3emHoro mupa. Taxxke UCTHHHO yTBepkaaeTcs 06 eaunoit Cywrocmuoti OcHose
MHUPO3/1aHus, SABJISAIOUIEICS TaKKe U OCHOBOM pa3BUTHUSI BUIAMMOTO M HEBHJIUMOIO MHPOB Kak
e0UHO20 Yen02o.

Yuenue o Jlococe , Halno 0IHO U3 CBOMX BBIPAKEHUN B PHIOCO(PCKOM YUEHHH 3HAMEHUTOTO
npeBHerpedeckoro ¢uinocoda INepakmura Ddecckoro (544-483rr. 1o H.3). CorjacHO y4EHHUIO
I'epaxsinTa, Bce MPOU30LUIO U3 OTHS U MPEObIBAET B COCTOSHUU IMOCTOSHHOTO M3MeHeHus. OroHb
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— HanboJsiee TUHAMUYHASA U U3MEHUYMBas U3 Bcex ctuxuid. CornacHo npejacrapieHusM [ 'epakiura
OTOHb CTYIAETCS B BO3AYX, BO3AYX IpeBpallaeTcs B BOAY, BOJAA — B 3€MIIO («IIYyTh BHH3»,
KOTOPBIH 3aTeM CMeHsieTcs «I1yTeM HaBepx»). Cama 3emis mo ['epakiuty Hekorna Obliia 4acThiO
BCEOOIIET0 pacKaJIEHHOTO OTHSI — HO 3aTE€M OCThLUIA.

B coorBerctBuu ¢ yuenuwem ['epaknmra, Jlococ umeer (GYHKIHUIO YIpaBiICHHS BEIaMH,
IIpoLeccaMu M KOCMOCOM. ['€pakiMT CuMTanuTO BCE HENpPEpbhIBHO MeHsercd. Ilomoxenue o
BCeOOIIel M3MEHYMBOCTU CBA3BIBAIOCH ['€pakiMTOM C HJeedl BHYTpEHHEHW pa3aABOECHHOCTH
BELICH U MPOLIECCOB HA MPOTUBOIIOJIOKHBIE, B3aUMOACUCTBYIOIUE APYT C APYTOM cTOpoHbI. 11o
I'epaxnuty — Jlozoc ecTb €AMHCTBO NPOTUBOIOJIOKHOCTEH, cucTeMooOpasyronias cBs3b. «M3
Enunoro Bce npoucxoaur, U u3 Bcero — Enunoen.

W3 uctopun aHTUYHOM JIOTUKH /1/ U3BECTHO,4TO OAHUM U3 Haubosee CHIIbHBIX (UI0COPCKUX
U norudeckux HampaieHuil B JpeBHeil ['perun sBnsinock yuenue copuctoB. Coductsl (0T ap.-
rped. —  yMeJel, u3zodperaresb, MyIpell, 3HaTOK)  —  JPEBHErPeYecKue  IJIaTHBIC
MperoiaBaTeNld  KPacHOPEUusi, MPEICTaBUTENN OJHOMMEHHOTO (MIOCO(CKOTO HAIPABJICHNUS,
pacmpoctpaneHHoro B I'penuu Bo 2-0it mosjoBuHe V. — 1-it monosune IV BekoB 10 H.3. B
LIIMPOKOM CMBICIIE TEPMHUH «COPUCT» O3HAYAI UCKYCHO20 Uiy Myopozo uenogexka. K Hambonee
M3BECTHBIM CTapmuM coductam otHocsaTcs [Iporarop Adnepckuit, ['opruit u3 Jleontun, ['unmmii
n3 Dmuabl, [Ipoauk Keocckuit, Autudont, Kpurnii ApuHckuid.

Crapmne coductel — Ilpotarop, I'opruii, Ilponuk u I'mnmuii — OBUTM BBIIAIOLIUMUCS
y4eHbIMH cBoero BpemeHH. [lo copucTtoB (puaocopsl B OCHOBHOM 3aHUMAIIUCh MUCCIIEJOBAaHUEM
IPUPOJBI , CODUCTBI K€ CHIeNIaNM TJIABHBIM MPEAMETOM CBOEro (HIOCO(CKOro MCCIeT0BaHUS
4eJI0OBEKa M €ro AeATeNbHOCTh. Ha mepBoe MECTO BBICTYNAIOT BONPOCHI MOJUTHUKH, JTHUKH,
TEOpPHUH TOCYAapCcTBa U MpaBa, HAYMHAIOT Pa3pabaThIBaThCS PUTOPUKA, (PUIOTIOTHS, TpaMMaTHKa
u 1. A. IIporarop u IIpoauk OgHMMM M3 NEPBBIX CTAlIM 3aHMMATHCS BONPOCAMH HAYYHOI'O
s3pIk03HaHus; [Iporarop, ['opruii m Tpacumax omHMMM U3 NepBBIX B I'penuu cranu co3iaBaTh
TEOPUIO0 PUTOPUKH.

3HameHuTOe mosiokenue copucta [Iporaropa - «4eI0BEK €CTh Mepa BCEX BEIICHY, - HCXOIHUIIO
3 yueHus ['epakiuta O BCEOOMICH TEKYy4eCTH W H3MEHYMBOCTH BCErO CYIIECTBYIOIIETO.
[TockONMBbKY B KaXIbIii MOMEHT HW3MEHSCTCSA, KaK BOCIPUHUMAIONIMA CYOBEKT, TaKk H
BOCIIPHHUMAEMBII MM OOBEKT, TO Ka)J0€ BOCIPHUATHE KaXKIOr0 YCIOBEKA OTHOCHTEIBHO H
CYOBEKTHBHO. 110 MHeHUIO coPucmos, st Karco020 UCHUHHO MO, YMO eMY KAHCeMCs MAKOGbIM
8 OaHHoe 8peMsl.

VYuenne [lporaropa o uenosexe, kak mepe 6ceco cywecmgyioueco, 0 TOM, YTO y KAHCO020
yenoseka 6 Kaxdcoblli MOMeHm 0co0as UCMUHA, YTO OOHOU U MO e ewju Mo2ym Oblmb
00HOBPEMEHHO NPUNUCAHbI NPOMUBONOLONCHBIE CE0UCMEA, TIOT0KHUIO HAa4yajIo PEIsITUBHCTCKOM
U CyOBEKTUBHCTCKOW T€OpHUM TMO3HAHUSA coducToB. PenstuBu3M copuCTOB MONIYydnUsa 0COOSHHO
SIPKO€ BBIPAKEHHE B aHOHUMHOM COYMHEHUU «JIBOsSIKME peun», B KOTOPOM pa3BUBAETCS YUCHHE
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00 OTHOCHUTENBHOCTH YEJIOBEUECKUX MOHATUN O A00pe U 3Iie, O MpeKpacHOM U 0e300pa3HoM, O
CIPaBEIMBOCTU U HECTPABEUIUBOCTH, 00 UCTUHE U JUKU. ABTOP TOBOPUT, YMO U CYObU OOHY U
my oJice pedb MO2YM pACYeHUusams U Kax 10Jicb, U kax ucmuwny. OIHA U Ta K€ Bellb ObIBaeT
OJIHOBPEMEHHO M JIETKOW M TSKEJIOW, B 3aBUCUMOCTH OT TOTO, C KAaKOW JIPyrod BELIbKO OHA
CpaBHHMBAECTCS.

Pa3pabartbiBasi Teopuio KpacHOpeuusi, COPUCTbI HE MOIJIM HE 3aTPOHYTh BOIPOCOB JIOTHKH,
paccMarpuBas HMX IOJ YIJOM 3peHUsi TeXHUKH crnopa. [lporarop Hammucan crenudasbHOE
counHenune «VckycctBo crnoputb». Mcxoas U3 MONOXKEHUS, YTO O 6CAKOU Gewju ecmv 08a
NPOMUBONOJIOHNCHBIX MHEHUs, OH TIEPBBIN cmasl npumMeHams 0uanoe, 8 KOMmopom 08a cobeceoHuxa
8 cnope 3awuwany 08a NPOMUBONOIONHCHBIX 832150d.

Coductel ObUIM BeCchbMa HCKYCHBIMH H300peTaTeNisiMi IapajioKcoB. B IMpOKOM cMmbIcie
Mapajgokc - 93TO TMOJIOKEHHE, PEe3KO pacxojsiieecs C OOLIEHPUHATHIMH, YCTOSBIIMMHUCS,
OpTOAOKCAIbHBIMA MHEHHUSIMHU. "OOIIenpu3HaHHble MHEHHUSI M TO, YTO CUUTAIOT JIEJIOM JIaBHO
pelIeHHBIM, Yallle Bcero 3aciyxuBaroT uccienoanus" /1/ (I'.Jluxtenoepr). OObIUHO HapagoKce
MpeCTaBIseT co00i HaYaIo0 TaKOTO MCCIIEIOBAHUS, HEKOE HapylIeHne KOHBeHIuH. [lapanokc B
0ojee y3KOM 3HAYEHHUH - 3TO J[Ba MPOTUBOMOIOKHBIX YTBEPXKICHUS, A KaXXJA0r0 U3 KOTOPBIX
UMEIOTCS KaXyIuuecs yOequTenbHbIMH apryMeHThl. Hambomee octpas ¢opma mapamokca -
AaHTHUHOMHUS, pacCyXKJeHUe, IOKa3blBalollee MPUEMIIEMOCTh JBYX YTBEP)KICHUH, OTHO U3
KOTOPBIX SIBIISICTCS OTPHIIAHUEM JPYTOTO.

B nocnenyroiiee Bpemsi BEIMKUM JpeBHErpedeckuM mbiciauteneM Apucrorenem (384-322 no
H.3.) OblIa pazpaboTaHa COBEpIICHHO HMHAasl JIOTMUYECKas CHCTEMa, KOTOpas B JNajbHeHIIeM H
SIBUJIACh 0a30i1 Al pa3BUTHS JIOTUKHU, KaK HAyKH O (popmMax MBIIIJICHHUS U CIOC00ax BOCTIPUSATHUS
OKpYykaroliei 00bEeKTUBHOMN 1eHCTBUTEIBHOCTH.

OI[HI/IM U3 HamOoJiee BaXKHBIX YCJIOBI/II>'1 BO3MOXHOCTHU QaACKBATHOI'O H3YYCHHUA 00BEKTOB
METOdJaMU KJ1aCCHYECKOM apI/ICTOTeJ'IeBCKOI\/’I TpaﬂHHHOHHOﬁ JIOTUKN  SABJISICTCA  YCJIOBUC
ACTCPMUHUPOBAHHOCTU U HCU3MCHHOCTH HUX CBONCTB. I[pyrI/IM Ba’>XHbBIM Tpe6OBaHI/ICM ABJIACTCA
TO 06CTO$ITCJ'IBCTBO, 4TO TpaAulIMOHHAsA KIIAaCCUYCCKas JIOTHKA IPUHHUMACT K paCCMOTPECHUIO TC U
TOJIBKO T BBICKA3bIBaHHS 00 HCCICAYEMBIX 00BEeKTax U SABJICHUAX, KOTOPBLIC YIOBJICTBOPAIOT
CICAYIOIIUM TPEM OCHOBHBIM 3aKOHAaM JIOTHKH .

A. 3aK0H TOKIEeCTBA

Kaoicooe svickazvieanue paeHo camomy cebe.

A=A 1)



Bb. 3akou HenmpoTUBOpPEUYHNS

Huxaroe svickasvieanue He pasHOo ce0eMY OmpuyaHuro

A=—A (2)

B. 3akoH MCKJII0UEHHOI0 TPEThEro

ﬂﬂfl 1100020 8bICKA3LIBAHUS UCUHHO TUDO CAMO 8bICKA3bIGaAHUE TUDO €20 ompuyaHue,npemass
BO3MOINCHOCNIb UCKIIIOUEHA.

A®—A 3)

B dopmymnax (1)-(3) npuHSTHI clieayrome 0003HaYCHHS

A - HCKOTOPOC BLICKA3bIBAHUC, —-A - OTpUIAaHUC BBICKA3bIBAHUA A.® - joruueckas
IMpOMNo3nuIMOHalIbHasA CBA3Ka, A3BIKOBBIM 3JSKBUBAJICHTOM KOTOpOfI ABIACTCA HMCKIHOYaroniee

<<J'II/I60>>, — - CUMBOJI OTpHUIIaHWA, SI3BIKOBBIM DKBUBAJICHT KOTOPOI'0 BbIpAXXAaC€TCd, KaK «HEC - A »,

WJIM BBIPAKEHHEM «HE BEPHO, 4To A » .

HeobxonnMo oTMETUTB, UTO B KJIACCUYECKOW TPAAUIIMOHHONW (OpManbHON JIOTUKE JOITYCTUMO
paccMaTpuBaTh T€ U TOJIBKO T€ BBICKA3bIBaHUsA, KOTOPBIE YIOBIETBOPSIOT IIEPECUUCICHHBIM BBIIIIE
JOTMYECKUM 3aKOHaM. JOnbKO npu coOn00enuu 3moz20 Yclo6us, B OTHOLICHUU TaKUX
BbICKa3bIBaHUI OYAyT CIIpaBEJIMBBI BCE T€ 3aKOHBI KIACCUYECKON TpaaUIIMOHHON (popManbHOI
JIOTUKH, KOTOPBIE JIOTUYECKU COBMECTHBI € IIEPEUYHUCICHHBIMU BBIIIE OCHOBHBIMU 3aKOHAMU.

[Tonsitrie «McTUHBIY SIBISIETCA OMHOW M3 (YHIAMEHTAIBHBIX PETUTHO3HBIX, QHIOCO(DCKUX U
JorMYeckuX Kareropuil. B pasnuuabix QUIOCOMCKHX U JIOTUYECKUX CHCTEMax OHO
ompeaensercs mo pasHoMy. OIHON U3 OCHOBHBIX TPAAUIIMOHHON KOHIICTIIIUN MTOHSTHS UCTUHBI 8
PamKax Kiaccuyeckou @uiocoguu SBISIETCS KOHIENINS, OCHOBHBIC TIOJI0XEHUSI KOTOPOW OBLIH
chopMyTUPOBaHBI €II€ BEIUKUM JIPEBHETPEUECKUM MBICTUTENEM APHUCTOTENEM, U Pa3BUTHI B
paborax ¢umocooB MOCIEAYIOMETO BpPEeMEHU. [ J1aBHOE M3 ATHUX TOJOXKEHHH CBOIUTCA K



YTBEPKACHUIO: UCMUHA ecmb coomeemcmseue eewu U ummennekma. B mpaduyuonnom
K1Accu4eckoM cmvlcle UCTHHA — 3TO aJilekBaTHas uH(opmainus o0 o0bekTe, MosydaeMas
MOCPEACTBOM YYBCTBEHHOT'O U HMHTEJUIEKTYAJIbHOTO W3YYEHHUS, WU MPUHATHS COOOIIeHus 00
00BEKTe, U Xapakxmepuzyemas ¢ no3uyuu oocmoseprocmu. B JOTHKe, A7 KOTOPOW 3HAUCHHE
HCTUHHOCTU BBICKAa3bIBAaHUM SBJISETCS OJHUM W3 IPEUMYILIECTBEHHBIX NPEAMETOB H3YYEHHS,
OJTHUM M3 KPUTEPUEB HCTHMHHOCTH BBICTYIAET JIOTMYECKas MPAaBUIBHOCTb - OTHOCUTENIbHAA
MOJTHOTA (POPMATBHO-aKCHOMATUYECKUX CUCTEM U OTCYTCTBHE B HUX IPOTHBOPEUHA.

OaHuM U3 BaXHBIX UTOrOB (PHIOCO(CKUX HCCIEIOBAHUM BBICTYNAET pazuyhe MEXIy
a0COFOTHON M OTHOCUTEIIBHON MCTUHOW. AOCONIOTHASI UCTHHA — 3TO MOJIHOE, UCYCPIBIBAIOIICE
3HAHHE O MHUPE MU O HEKOTOPOW COBOKYITHOCTH €r0 OOBEKTOB (B YaCTHOCTH 00H020 00bekma),
KaKk O CJIOKHO OpraHM30BaHHBIX cucTeMax. OTHOCHUTENbHAsE HCTHHA — 3TO HEIMOJHOE, HO 8
HEeKOmopulX OMHOUEHUSX 6epHOe 3HaHuUe B OTHOLICHUH TeX ke cucteM. OTHOcUTEeNbHAsI UICTHHA
— ¢mrocockoe MOHIATHE, OTPAKAIOIIEE YTBEPKICHUE, YTO aOCONMOTHAS UCTUHA (MJIM UCTUHA B
«TOCJIETHEN MHCTAaHIUU») TPYAHO JTOCTHKUMA.

OnHUM M3 OCHOBHBIX IIOHATUN KJIACCHUYECKOM JIOTMKM BBICKA3bIBAHMM SIBISETCS IOHATHE
npotuBopeyusi. OHO UMEET HECKOJIBKO OIPEIEICHUN.

* IIpoTuBopeure — NOJOKEHUE IPU KOTOPOM OJHO BBICKA3bIBAHUE WCKIIIOYAET JApPYroe
BbICKa3bIBAaHUE, HECOBMECTHMOE C HUM.

 IlpoTuBopeune - yTBEp)KIEHHE O TOXKICCTBEHHOM DaBEHCTBE ABYX WM Oojiee 3aBeIOMO
pa3IUYHBIX 0OBEKTOB.

* AHTHMHOMHS - B KIJIACCUYECKOW TPAIAUIIMOHHOM JIOTMKE - IMPOTUBOPEUHE MEXAY JBYMS
BBICKA3bIBAHUSAMM OJUHAKOBO JIOTUYECKU JOKA3yEMBIMHU.

OTMeTI/IM, YTO AHTHHOMHS SIBJISETCS OCOOBIM BUJIOM IPOTUBOPCHUS, IMOCTOJIBKY IOCKOJIBKY
BO3MOXHa TaKas JOTUYCCKass CUTyalus IpUu KOTOpOfI JocudyecKku UCMUHHbIMU ABIIAIOTCS, KakK
A0Ka3aTCJIbCTBO CaAMOI'0 YTBCPIKACHUS, TaK U €TO OIIPOBCPIKCHU.

K u4ucny negopmanvnvix axcuoM TpajWIMOHHOW KJIACCMUECKOM JIOTUKM OTHOCHUTCS
chopMyTUPOBaHHBIM B 3aBEPIICHHOM BHUJE BBIJAIOIMIUMCSI MaTeMaTHKOM, ¢uaocopom u
norukoM I'.B. JleitOnunem «IIpuHIMI JOCTATOYHOrO0 OCHOBAHUS» - MPUHLUI, TPEOYIOIINH,
YTOOBl B Ciy4yae KaKJIOTO YTBEP)KIEHHUS YyKa3bIBAIUCh YOETUTENIbHBIE OCHOBAHHS, B CHUITY
KOTOPBIX OHO TPHUHMMAETCs W CUUTaeTcs HCTUHHBIM. (OOOCHOBaHHME TEOPETUYECKOTO
YTBEPKACHUS, KaK IPaBWJIO CIIAraeTcsl u3 yenou cepuu npoyeoyp, KacarolMXcs HE TOJbKO
CaMoro yTBEPKACHMSI, HO U TOM TEOPUH, COCTABHBIM 3JIEMEHTOM KOTOPOH OHO SIBJISIETCS.

B cBoux Tpymax ApUCTOTENIb OYEPUUBACT PAMKH PUMEHHUMOCTH 3aKOHA O HEPOTHBOPCUYHH U
3akoHa 00 HCKJIIOYEHHOM TpEeTheM. B ero COYMHEHHSIX OTMEYAeTCs, «UMoO 3AKOHbl
Henpomueopeyus: U UCKIIOYEHHO20 MPembe20 He UMEION CULbl 8 CYHCOCHUSIX 0 Oyoyujem. eciu
KMo-HUOyOb ymeepaicoaem, 4mo 4mo-iubo ciyuumcs 8 oOyoyujem, a opyeou ompuyaem 3mo, mo
30eCb Hem J102UYeCK020 NPOMUBOPedlsl, NOMOMY Ymo, NOKA (AKM He COBEPUIUILCI, BO3MONCHO
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Kax mo, mak u opyzoe, NOCKOAbKY 0yodywee He ANAemcs HeodX0OUMO OemepMUHUPOBAHHBIM,
OHO 3a8UcCUm Om CIY4auUHOCMell, 3a8UCUM U OM 8OJIU IH00€l, U OM UX NOBEOCHUSY.

YIOMSHYTOE BBIIIE MHEHHE CAaMOTO CO3JaTelis KJIACCUYCCKOW TPaauIMOHHON (opMaibHON
JIOTUKH O TPaHUIAX MPUMEHUMOCTH 3aKOHA O HEMPOTHUBOPEYHH M 3aKOHA 00 HCKIIIOUCHHOM
TPETBEM 3aCIY’)KMBAaET CaMOIro CEepbe3HOro BHHMMaHMs. 1lo cymiecTBy aena apucToTeseBCcKas
KJIACCUYECKasl TPAJAMIMOHHAA JIOTMKAa NPUMEHHMMAa TOJBKO IPH HCCIECIOBAHUU BOIIPOCOB,
MPOUCXOAAIINX B HACTOAILEM, WJIM HCCIEIOBAHMM BOIIPOCOB W SIBJICHUM, MMEBIIMX MECTO B
npouwioM. Takke MpeanogaraeTcs, YTo CyIEeCTBYIOT KPUTEPUM UCTUHHOCTH, B COOTBETCTBUH C
KOTOPBIMH MOXHO JOCTOBEPHO OLIEHUBAaTh HCTHUHHOCTh, JIMOO JIOKHOCTb YTBEPKACHMUIA,
CBA3aHHBIX C UCCIEAYEMBIMU SIBJICHUSIMU U MPOLECCAMMU.

Kak wu3BecTHO, Kiaccuyeckas MaTeMaTMKa 3aHMMAETCd MPEUMYIIECTBEHHO M3YYCHUEM
SBJICHUA W TIPOIECCOB, CBS3aHHBIX C OECKOHEYHOCTHIO. OIHAKO, IO BIOJHE TOHSITHBIM
MPUYMHAM, CBS3aHHBIM C TPAaHUUAMH HIPUMEHHUMOCTH KJIACCUYECKOW apHCTOTEIEBCKON
TPaJAULIMOHHON JIOTMKH, B KJIACCMYECKOW MaTeMaTHUKe IMPH HM3YyYEeHHH CBONCTB OECKOHEYHBIX
BEJIMYMH, KaK MpPaBUIO M30€raliu pacCMOTPEHHsS B SBHOM BHUJE 3aBUCUMOCTU M3y4aeMbIX
OECKOHEUYHBIX BEJIMYMUH OT BPEMEHH. DTO MOXKHO OOBSICHUTH TE€M, YTO Y4YET BPEMEHU B SBHOM
BHUJIE€ Cpa3y K€ CTaBUT IOJ COMHEHHE 3aKOHHOCTb MPUMEHEHHS HEKOTOPBIX KIIACCHUYECKHX
METOJIOB KOCBEHHOI'O JI0KAa3aTeJIbCTBA, TAaKUX HAlpUMEp, Kak METOJl JOoKa3aTelbCTBa OT
MPOTHUBHOTO, KOTOPBIA CaMbIM HEMOCPEACTBEHHBIM 00pa3oM CBSI3aH CO BTOPBIM U TPETHUM
OCHOBHBIMH 3aKOHAMH KJIACCUYECKOW apUCTOTEIEBCKOM TPAAUIMOHHOM JIOTUKH, W YacTO
MPUMEHSECTCS B TEX CIydasX, KOrJa Ha OCHOBAaHUM MPSIMBIX METOAOB JOKa3aTEIbCTBA HE
MIPE/ICTaBISETCS. BO3MOXKHBIM HAWTH peIIeHre TOW WM NHOM CIIO0KHOM MPOOIEeMBbI.

OnHako B COBPEMEHHOM KJIACCHUECKOW TEOpPETHKO-MHOXKECTBEHHONH MaTeMaTHKe (YHKLUS
BPEMEHM SIBJISIETCSA COBEPIIEHHO 3aKOHHBIM M CTaHJAPTHBIM MHCTPYMEHTOM M3Y4YEHMS SIBICHHUN
U MPOLIECCOB, CBS3aHHBIX C OECKOHEYHOCTHIO /2/. B OCHOBE MOHATHS (YHKIIUH BPEMEHH JICKHUT
MHOkecTBO | < R c anmemenTamu t, Ha3pIBaeMOe MHOKECTBOM MOMEHTOB BpeMeHHU. Bpems
oOJazaeT TOM XapaKTepHON OCOOEHHOCTHIO, UTO UMEET HalpaBjeHHE. JTO 03HAYAET, YTO €CIIU
t,t,eT u t,<t,, To MoMeHT BpemeHu t, mpenmecTByeT MOMEHTY BpeMeHu t,. MHbMH

CJIOBaMu, T saBaseTcs YIIOPAAOYCHHBIM MHOXKCCTBOM.

(DYHKI_[I/I}I BPEMCHH ONPCACIIACT OT06pa)KCHI/IC f MHOXECTBA MOMEHTOB BpPEMCHU T Ha

MHOXCECTBO BCUICCTBCHHBIX YHUCECII R .
f:T >R (4)

Onementamu f OymyT mapsr (t, X), obo3HavaeMble Takoke yepe3 X(t),rae t e T, X € R. Kaxnas

TakKas Iapa OnpeAcCIaCT 3HAYCHUC (I)yHKI_II/II/I B MOMEHT t W Ha3bIBaeTcsi COOBITUEM WU
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MT'HOBEHHBIM 3HaueHUEM (YHKUIUU BpeMeHHU. [loHasi COBOKYMHOCTD Iap (t,X), T.€. 3HAYCHUHN

X(t) st Beex t € T, u npencrabisieT co00it pyHKIMIO BpEMEHH.

BBenenue ¢yHKIMM BpeMEHHM Cpasy e CTaBUT BOINpOC 00 ydeTe Tak Ha3biBaeMbiXx A u B
JIOTUK BPEMEHHM, OJIHa U3 KOTOPBIX OPUEHTHUPOBAHA HA BPEMEHHOW P/ «IPOILIOE-HACTOSIIEE-
Oymy1iee», a Ipyrasi Ha BpEMEHHOU PsIJT «PaHbIIIe-0THOBPEMEHHO-TI035KEe». ITO 00CTOATEIHCTBO
B CBOIO OYEpE/Ib O3HAYAET BBIXOJ 3a MPEAEsbl KIACCUYECKON apuCTOTENEBCKON TPagUIIMOHHON
JIOTUKH.

B Hacrosimiell KHUre MCCiIeAyrTCs BONPOCHI COOTHOLICHHS KIACCHYECKOW apUCTOTENIEBCKOMN
TPaJAULIMOHHON JIOTUKM W COBPEMEHHOW KIACCHUECKON (QOpMaIbHON JIOTUKH HYIEBOTO H
nepBoro mnopsakoB. Takxke B pamkax «Brtopoit mpobGiemsl ['minb0epra» uccienyercs BOIPOC
JIOTUYECKUX  OCHOBAaHMM  KIACCUYECKOM  TEOPETUKO-MHOKECTBEHHOW  MaTeMaTWKu |
akcuomMaTu4yeckoi cucteMbl PA Bwiaronierocs uranbsiHckoro Mmarematuka Jxysenne [leano. B
HacTosmed pabdoTe TOKa3aHO, YTO HECMOTPsS Ha TO, YTO Bce (hopManm3yemble JIOTUYECKUE
(hOpMyIIBI  KTACCHYECKON apUCTOTEIICBCKON TPAJAMIIMOHHOW JIOTUKU SBISIOTCS WCTHHHBIMHU
JIOTUYECKUMH  (DOpPMYJIaMH KJIACCHYECKOW (hOpMaIbHOW JIOTUKH HYJICBOTO TOPSIKA, TEM HE
MeHee Kiaccuueckas (hopManbHas JIOTHKa HYJIEBOTO MOPSIKa B CUIILHOM CTENEHU OTIMYAETCS OT
KJIACCUYECKOW apHCTOTEJIEBCKOW JIOTMKM B CMBICJIIE OJHO3HAYHOI'O BBIIOJIHEHUS BTOPOrO H
TPETHEr0 OCHOBHBIX 3aKOHOB KJIACCUYECKOM apUCTOTEIEBCKON JIOTUKH.

[IpoBeneHHOE UCClIEJIOBaHME ITOKA3bIBA€T, YTO COBpPEMEHHas Kiaccuyeckas ¢opManbHast
Joruka obnagaer ropaszio 6osiee CUIbHBIMU JI0Ka3aTeIbHBIMA BO3MOXHOCTSIMU 110 CPABHEHHUIO C
ApUCTOTEIEBCKON TPAJUIIMOHHON JIOTUKOM. B 4aCTHOCTM Ha OCHOBAaHU METOAOB KIIACCUYECKOU
(dbopMaIbHOWM JIOTMKKM HYJIEBOTO TOpSIKAa YAQJIOCh HAWTH PEIICHUS I  HEKOTOPBIX
KJIACCUYECKUX JIOTUYECKUX IAapaOKCOB, PELICHUE KOTOPBIX SABIIAETCS HEBO3MOKHBIM B paMKax
ApUCTOTEIEBCKON TPAAULIMOHHON JIOTUKH.

C npyroii CTOpOHBI, JETAJIBHBI aHAJIN3 HM3BECTHBIX TEOPEM BBINAIOLIEIOCsS ABCTPUICKOTO
noruka Kypra ['enenst o HenoiaHoTe opMaibHBIX U MOJIY(POPMaAIbHBIX MATEMAaTHUYECKUX TEOPHil,
conepkamux cucremy PA mokasan, 4yTo coueTaHUEe apUCTOTENEBCKOM TpaJWLMOHHON JIOTHKH C
COBPEMEHHOW KJIaccuueckord (OpMaIbHOM JIOTHKOW HYJIEBOTO TMOpSAKAa B PsIe CIIydaeB
MPUBOJIUT K OOpPa30BAaHUIO JIOTMYECKH TPAHCLEHAECHTHOM (OpManbHOM CHCTEMBI, TAE MOJ
JIOTUYECKOW  TpaHCUEHJEHIMEHl TMOHMMAaeTcsl BBIXOJA 3a TpeAeNbl  apUCTOTEJIEBCKOM
TPaJIULUOHHON JIOTMKHA B CMBICJIE BBIIOJIHMMOCTH BTOPOTO U TPETHETO OCHOBHBIX 3aKOHOB
apUCTOTENIEBCKOM JIOTHKH.

AHAJIOTUYHOE TMOJIOKEHUE MMEEeT MECTO M B OCHOBAHMSX TEOPETUKO-MHOXKECTBEHHOM
MAaTeMaTUKH, a HMMEHHO, - COYETaHHE «AKCHOMBI IIYCTOTO MHOYKECTBAY, «AKCHOMBI
PEryISIPHOCTH» U «AKCHOMBI BEIOOpa», B coUeTaHUU ¢ «MeT0I0M MaTeMaTHIECKON WHITYKITUN)
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ABIIETCA  OOCTAaTOYHBIM YCIIOBUEM  IJIA 06p330BaHI/I5I JJIOTHYCCKH TpaHCHGHHeHTHOﬁ 10
OTHOIICHHIO K apHCTOTGHeBCKOﬁ TpaHHHHOHHOﬁ JIOTHUKEC (bOpMaHBHOfI JIOTHKO-MaTeMaTHYEeCKOM
CHUCTCMBI.

[IpuBeneHHble B HACTOSIIEH pabOTe JaHHBIC SBISIOTCS HEONPOBEPKHMBIM CBHICTEIHCTBOM O
KOHCTPYKTUBHOM  OCYIIECTBUMOCTH JIOTMYECKOrO0 KOJUIAallca W TEeHe3uca  JIOTMYECKOU
TPAHCICHJICHIIMA HAa MHOXECTBE YHApHBIX M OMHAPHBIX JIOTMYECKHX OIEpanuil B KaxI0u
JIOTUKO-MaTeMaTtudyeckoil  QopmanpHOil unu  noinydopMmalibHON — Teopuu, coJlepiKalieit
KJIAaCCUYECKYI0 (OPMATIbHYIO JIOTUKY HYJEBOTO MOpPSIKa, «MeToll MaTeMaTu4ecKOd MHIYKIIUN
u «Akcruomy BbIOOpa». JTO O03HAYaeT, YTO B OCHOBAHHUAX KJIaCCHYECKOM (hOpManbHOW JIOTUKH
HYJIEBOTO MOpsAKAa M KJIACCUYECKOW TEOPETHUKO-MHOXECTBEHHON MATEMAaTUKHU CYLIECTBYET
TPAHCLUEHCHTHAs JIOTUKA, SBIISIOIIASICS JOTUYECKH MHBEPCHOM IO OTHOUIEHUIO K KJIACCHUYECKOU
apUCTOTENIEBCKOM TPAJUIIMOHHON JIOTUKE.

ITpoBeneHHOE B HacTosLIEH paboTe UCCIEN0BaHUE O3BOJSAET 3aKIIOUUTh, YTO B OCHOBAHUIX
KJIaCCUYEeCKOM (OPMAJIbHOM JIOTUKM HYJEBOI'O TMOPSAJKA M OCHOBAHUAX KJIACCHYECKOM
TEOPETUKO-MHOKECTBEHHOU MaTEeMaTUKHU KpoMme apUCTOTEIIEBCKOU KJIACCUYECKON
TPaJULMOHHOM JIOTMKM CYIIECTBYET TAaKKe TpPAHCIEHJCHTHas (opMaibHas JIOTHKA.
COBOKYNHOCTh apUCTOTEJEBCKON KJIACCHUYECKON TPaAMLIMOHHOW JIOTUKU U TPAaHCLEHIEHTHOU
¢dopmanpHOW JOrMKM 00Opa3yeT CHUHIYIApHYO (OpMaJbHYIO JIOTUKY B  OCHOBaHMSX
KJIACCUYECKOM  TEOPETHUKO-MHOXXCCTBCHHOM  MAaTEMATHKHM, COACpXKAIlEd  KIACCHYECKYIO
(opManbHYIO JIOTUKY HYJEBOro nopsjaka, «MeToj MaTeMaTH4ecKOM MHAYKLHN» U «AKCHOMY
BBIOOpAY, UTO U SBJISIETCS JIOTHYECKH CUHTYJISIPHBIM pemeHneM «Btopoii mpoGiiemsr ['ninpOeprar
JUIS  OCHOBAHMM KJIACCUYECKOW TEOPETHUKO-MHOXECTBEHHOM MAaTEMAaTHKH, COAEpIKaIUX
aKcuoMaThyecKkyto cucremy PA.

Hcnonb3yemble HCTOYHUKH
1. Makogeabckuii A.O. UcTopusi JJOTMKH.

2. Kopmynos FO.M. MaTtemaTnyeckue ocHOBbI kuOepHeTuku. Mocksa. 1980.
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2. THOCEOJIOTUYECKHII AHAJIM3 TIAPAJIOKCA «TSIKBA
ITPOTAI'OPA C 3BATJIOM»

AHHOTANUA

B Hacrosimeii padoTe ucCIeYIOTCSI THOCEOJOTHYecKHe U JIOTHYecKHe acleKThl aHAIu3a
U3BECTHOI0 JpeBHerpedeckoro cogucruyeckoro mnapaaokca «Tsx0b1 IIporaropa c
IBatiiom». [lokazaHo, 4TO CylIeCTBYIOT IO KpaiiHeii Mepe 1Ba pelleHUsl YIOMSIHYTOIO
NapajoKca, KOTOpPble OJHAKO, BBIXOAAT 32 PaMKH ApPHCTOTEIEBCKOH TPaauLMOHHOM
JIOTHKH.

OIIHI/IM n3 HamboJiee BaKHBIX yCJIOBI/If/'I BO3MOXHOCTH QaACKBATHOI'0 HM3YYCHHA 00BEKTOB
METOJaMU  KJIaCCUYECKOM apHCTOTeHeBCKOﬁ TpaﬂHHHOHHOﬁ JIOTUKN  SABJISICTCA  YCJIOBHUC
ACTCPMUHUPOBAHHOCTH U HCU3MCHHOCTHU HUX CBOMCTB. I[pyrI/IM BaXHBIM Tpe6OBaHI/I€M ABJIACTCA
TO O6CTOHTCJ’ILCTBO, 4UTO TpaJUIIMOHHAA KIIACCUUYCCKaA JIOTUKA IIPHHUMACT K paCCMOTPCHUIO TC U
TOJILKO T€ BBICKAa3bIBaHHS 00 HCCIIEAYCMBIX 00BeKTax U SABJICHUSAX, KOTOPBIC YIOBJICTBOPAIOT
CJICAYIOIUM TPEM OCHOBHBIM 3aKOHaM apHCTOTeﬂeBCKOﬁ JIOTUKH .

A. 3aK0H TOKIEeCTBA

Ka:)fcdoe 6blCKA3bleAHUE pCZBHO CaMOMy 0666.
A=A 1)

b. 3akon HENMpoOTUBOpPCUYHns

Huxaxoe svickazvisanue He pasHo ceoemy ompuyaHuro

A= —A (2

B. 3aKoH HCKJIIOYEHHOTI0 TPEThEro

ﬂ]lﬂ 1100020 BbICKA3BIBANHUS UCIUHHO AUDO CAMO 8bICKA3bIGAHUE TUDO €20 ompuyaHue,mpemuvs
BO3MOINCHOCNb UCKIIIOUYEHA.

A®—A 3)
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B dopmymnax (1)-(3) mpuHATHI crieayromniue 0003HaYEHUS:

A - HEKOTOPOC BBICKAa3bIBAHUC, —A - OTpULAHHUE BbICKa3bIBaHUA A.® - noruyeckas
IMpOoMNo3nuruoOHalibHasA CBsA3Ka, A3BIKOBBIM 3JSKBUBAJICHTOM KOTOpOfI ABIACTCA HCKIIIOYArOIICC

«J'II/I60)), — - CHMBOJI OTpHUIaHHWA, SI3BIKOBBIM SKBUBAJICHT KOTOpPOI'0 BbIpaKa€TCsd, KaK «HEC - A »,

HJIM BBIPAKCHUCM «HC BEPHO, YTO A » .

HeoOxonnMo OTMETUTH, YTO B KJIACCUYECKOM AapUCTOTEIEBCKOM TPAJUIIMOHHOM JIOTHKE
JOIYCTUMO pacCMaTpuBarb T€ M TOJBKO TE€ BBICKA3bIBAHUSA, KOTOPBIE YIOBIETBOPSIOT
[IEPEUYMCICHHBIM BBILIE JIOTMYECKHM 3aKOHaM. 101bKO npu coOn00enuu 3mozo Yciosus, B
OTHOLICHUM TaKUX BBICKA3bIBAaHUNH OyAyT CHpaBeAJMBBI BCE TE€ 3aKOHBl KIACCHUYECKON
apUCTOTENIEBCKOM TPaJULIMOHHOMN JIOTUKH, KOTOPBIE JIOTUYECKH COBMECTHBI C IIEPEUHUCICHHBIMU
BBIIIIE OCHOBHBIMH 3aKOHAMHM.

[Tonsitne «McTuHb) SABISETCS OAHOM M3 (PyHIAMEHTAJIBHBIX PEIMTHO3HBIX, (unocodckux u
JOrMYecKuX Kareropuil. B pasnuusbiXx QUIOCOPCKMX M JIOTMYECKHMX CHCTEMaX OHO
orpejensercs o pasHoMy. OJHON U3 OCHOBHBIX TPaJULIMOHHONW KOHIETILUN NOHATHS UCTUHBI &
pamkax Kiaccuyeckou gurocoguu u 102uKy SBISETCS KOHLEMNINSA, OCHOBHBIC ITOJIOKEHMS
KOTOPO# ObUTH C(HOPMYITHPOBAHEI €IIE BEIUKUM JPEBHETPEUECKUM MBICIHUTENEM APHUCTOTENEM,
U pa3BUTHI B paboTax (miIocodoB MOCIEIYIOUIEr0 BpeMeHH. [J1aBHOE M3 3THX IIOJIOKCHUH
CBOAMUTCS K YTBEPXKICHUIO:! UCMUHA eCcmb coomeemcmeue eewu u unmeniekma. B
MPAOUYUOHHOM KIACCUHECKOM CMblcle UCTHHA — 3TO aJeKkBaTHas MH(opmarus o0 oObekTe,
nojrlyyaemasi MOCPEJICTBOM YYBCTBEHHOTO M MHTEIUIEKTYaJbHOTO HW3YY€HHUs, WIN HPUHATHA
cooOuieHuss 006 00beKTe, u xapakmepuzyemas ¢ nozuyuu oocmoeepnocmu. B noruke, s
KOTOpPOM 3Hau€HHe HCTHUHHOCTU BBICKA3bIBAHUN SBIISIETCS OJHUM U3 TNPEUMYIIECTBEHHbIX
MIPEIMETOB U3YYEHUS, OTHUM U3 KPUTEPUEB HCTUHHOCTH BBICTYIACT JIOTUYECKAsl MPABUIIHOCTh
- OTHOCHTENbHAs TOJHOTa (HOPMANBHO-aKCHOMATUYECKUX CHCTEM W OTCYTCTBHE B HHUX
MIPOTUBOPEUUI.

OmauM W3 BaXHBIX UTOTOB (DUIOCO(PCKUX WCCIIENOBAHMI BBICTYIAET pa3iudhe MEXIY
a0COJIOTHON M OTHOCHUTENIbHOW MCTUHOU. AOCOMIOTHASI UCTUHA — 3TO MOJIHOE, HCUEPIIBIBAIOIIEEe
3HAHHE O MHUPE WU O HEKOTOPOW COBOKYITHOCTH €r0 00BEKTOB (B YACTHOCTH 00HO20 00beKkma),
KaK O CIJI0O)KHO OpPraHM30BaHHBIX cucTeMax. OTHOCHTENbHas UCTMHA — 3TO HEMOJHOE, HO 8
HeKOmMOpbIX OMHOWEHUAX 6epHOe 3HaHUe B OTHOLICHUH TeX ke cucTteM. OTHOCHTENbHAS NCTHHA
— (punocodcekoe MoHATHE, OTpAXKAIOIIEe YTBEPKIECHHE, UTO aOCOMIOTHAS UCTHHA (UM UCTHHA B
«IOCTIEAHEH WHCTAHITUU») TPYIHO TOCTHKUMA.

OIHUM H3 OCHOBHBIX ITOHSITHUM KIIACCHYECKOW JIOTMKH BEICKA3BbIBAHUM SIBIISIETCS IIOHSTUE
npotuBopeuusi. OHO UMEET HECKOJIBKO ONPEICICHUM.
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° HpOTI/IBOpGLII/Ie — IIOJIOKCHHUC IIPpU KOTOPOM OJHO BBICKA3bBIBAHUC HCKIOYACT JpPYTOoC
BbICKa3bIBAHUEC, HCCOBMECTHUMOEC C HUM.

 [IpotuBopeune - yTBEpXKICHHWE O TOXISCTBEHHOM pAaBEHCTBE IBYX WM 0ojiee 3aBEIOMO
pa3IUYHBIX 0OBEKTOB.

* AHTHMHOMHSA - B KJIACCUYECKOW TPAAULMOHHOW JIOTMKE - IPOTUBOPEUHE MEXAY JBYMS
BBICKA3bIBAHUAMM OJUHAKOBO JIOTUYECKU JOKA3yEMBIMU.

OTMCTI/IM, YTO AaHTHHOMHS SBJISETCA OCOOBIM BHUJIOM IIPOTUBOPECHUHSA, IMOCTOJBKY ITOCKOJIBKY
603MOJCHA makas jocudeckad cumyayus npu KOTOpOfI JocudyecKku UCMmuHHbIMU SABIAKOTCA, KaK
A0Ka3aTCJIbCTBO CAMOI'0 YTBCPIKACHU A, TaK U €TI0 OIIPOBCPIKCHU.

K uucny Hegopmanvhvix akcMOM TpPaTUIIMOHHON KIIACCUYECKOW JIOTMKHM OTHOCHUTCS
chOpMYIMPOBAHHBI B 3aBEPUICHHOM BHUJC BBLIAOIIUMCI MaTeMaTHKOM, (GUIocopoM U
norukoMm [.B. JleiiOuuuem «[IpMHIMI A0OCTATOYHOI0O OCHOBAHUS» - MPUHIIUI, TPEOYIOUIHIA,
9TO0BI B Ciy4ae KaXKIOTO YTBEPXKICHUS YKa3bIBAIUCH YOCTUTEIIbHBIC OCHOBAHHS, B CHITY
KOTOPBIX OHO TMPUHHUMAETCI M CYHMTAeTCs HUCTUHHBIM. (OOOCHOBaHHWE TEOPETHYECKOTO
YTBEPKICHUS, KaK MPaBUJIO CIIATaeTCsl U3 yenou cepuu npoyedyp, KacalollUXCs HE TOJIBKO
CaMOro yTBEP)KJEHUS, HO U TOW TEOPHUH, COCTABHBIM 3JIEMEHTOM KOTOPOU OHO SIBJISIETCSI.

OTtMmeTuM, 4TO B HAcTosIIee BpeMs, B pamMKax (GOpMalbHON JIOTMKH HYJIEBOTO MOpPSAKa
«IIpUHIUI JOCTATOYHOI0 OCHOBAHMS», KAK MPABUJIO HE MPUMEHSETCS, XOTA HE CYLIECTBYET
HUKaKUX OrPAHMYEHUM B OTHOUIEHHWH BO3MOXXHOCTU €ro mnpumeHeHus. C JIpyroil CTOpOHBI
«[IpMHIMI JOCTATOYHOI0 OCHOBAHU» HePOopMaIN3yeM, a TOTOMY SIBIIIETCS] HE3aBUCUMBIM OT
CHUCTEMBI aKCHOM JIOTUK HYJIEBOTO W MEPBOT0O MOpAAKoB. [IoaToMy ero MoxkHO 100aBIATh (WK
K€ He J00aBlATh) B KauyeCTBE [OMOJHUTEIBHONW aKCHOMBI. B majmpbHEHIIUX JIOTHYECKUX
MOCTPOCHUSIX MBI OyneM mNpuMeHSITh «I[IpUHUIMI J0CTATOYHOIO OCHOBAHHMS» B KayecTBe
OJIHOT'O M3 OCHOBHBIX JIOTHYECKHX 3aKOHOB.

B cBoux Tpyaax ApUCTOTENbh OYEPUYUBACT PAMKH MPHUMEHHUMOCTH 3aKOHA O HEPOTHBOPEUUHU U
3aKkOHa 00 WCKJIIOYEHHOM TpeTheM. B €ero COYMHEHHUSX OTMEYaeTCs, «4Ymo 3AaKOHbl
Henpomueopeyust U UCKIIOYEHHO20 MPembe20 He UMEIOM CUbL 8 CYHCOCHUSIX 0 Oyoywem: eciu
KMo-HUOYO0b ymeepicoaem, ymo 4mo-iudo cayuumcs 6 oyoyuem, a Opyeoi ompuyaem 3mo, mo
30ecb Hem J102U4ecKo20 NPomueopeduss, NOmomy Ymo, noKa akm He COBEPULUICI, BOZMONCHO
Kak mo, mak u opyeoe, NOCKOIbKYy Oyoyujee He A611emcsi HeoOX00UMO O0emepMUHUPOBAHHBIM,
OHO 3A8UCUM OM CIYYAUHOCMEN, 3A8UCUM U OM 80U I00EU, U OM UX NOBEOCHUS».

Pazmensis 570 MHeHHME APHUCTOTENs] B OTHOIICHWH KJIACCUYECKOW TPATUIIMOHHON JIOTHKH,
MPUBEJEM B Ka4eCTBE IpPHMEpa SMUCTEMOJIOTHYCSCKHA aHAU3 HM3BECTHOTO JIPEBHETPEUCCKOTO
copuctuueckoro mapamokca «TspkOer  [Iporaropa ¢ DJBaraom», H300peTEeHHOTO B
JPEBHETPEUECKON IIKOJIE CO(UCTOB, KOTOPHIH Kak OyaeT MOKa3aHO Jajiee, OCHOBBIBACTCS Ha
TOM, UTO BKIJIIOUAET B ce€0s1 002060p [Ipomazopa ¢ I6amiom, 8 KOMOPOM ONUCHIBAIOMCSL YCIOBUSL
002060pa, KOMopwvle O0NHCHBL DBbIMb BLINOJHEHBL 8 OVOYUleM.
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Iapagoxc «Ts:x0b61 IIpoTaropa ¢ sataom»

YV opesnecpeueckoeco copucma Ilpomacopa yuuncs cogpucmuxe, u 6 mom uucie cyOeOHOMY
KpacHopeuutro, Hekuti Deam. 110 3aKiIOUEHHOMY MeANCOYy HUMU 002080pY D6ami 00axiCeH Dbl
s3aniamums 3a obyuenue 10 molc. Opaxm MoIbKO 8 MoMm Ciyude, eclu 8bluepaen C80l nepebvlil
cyoebnvlll npoyecc. B cnyuae npoucpviuia nepsoco cyoebnoco oena, 8 COOMBEMCMBUU C
3AKI0UEHHBIM 002080POM OH 8000We He 0053aH Obll NIAMUMb.

Oonako 3aKoHuu8 oOyueHue, I6ami He CMAl YYA8CMEosamvb 6 cyoeOHvix msdcoax. Kak
creocmaue 3mo2o 0O6Cmosmenbcmed, OH cuumai cebsi c60000HbIM OM Niamvl 3a yuedy. Imo
ONUNIOCL 00B0ILHO 0020, mepneHue Ilpomazopa uccakio, u on cam nOOAl HA C80€20 YUEHUKA 8
cyo. Taxum obpazom 0ondicen ObLl COCMOAMbCS NePBblil CYOeOHbLI npoyecc Jeam.a.

Ilpomazop npusen cnedyowyio apeymenmayuio’. «Kaxum 6v1 Hu 6b110 pewienue cyoa, eam.
oondcer bydem 3anaamums. On 1ub0 6vlucpaem ceoll cyOeOHblll npoyecc, aubo npouspaem.
Ecnu eviuepaem, mo saniamum no 002060py, eciu npoucpaem, mo 3aniamum HO peuleHuro
cyoa.

Deamn eo3padican. «Hu 6 mom, nu 6 opyeom cayuae si ne 0oaxcen niamums.Eciu s eviucparo,
MO 51 He OO0JIHCeH NIAMUmMb NO PEeUleHUIo Cyoa, eciu Npousparo, mo He 3aniady no 002080py.

Jns  paspemieHdss — paccMaTpUBaeMOro  Mapajiokca  IOCTapaeMcs — JIOTHUECKH — YeTKO
cOpMyYIIUPOBATH YCIIOBUS 3a/1a4H, COTJIACHO KOTOPBIM:

1. [IpoTaropom mojaH UCK MPOTHB DBaTiia HA YKA3aHHYIO B JIOTOBOpE CymMmmy B 10 ThIC.Ipaxm.

2. B cnyuae Boiurpsima npouecca [Iporaropom, oH nojiy4aer yKa3aHHYIO B JOIOBOPE U UCKE
CyMMYy OT DBarJa.

3. B cnyuae Bburpblma Jiena DBATIOM, OH IOJIy4aeT yKa3aHHYIO B MCKe cymMmMmy — 10 ThIC.
npaxm ot IIporaropa.

4. Cynps He UMeeT IpaBa OTKJIOHUTH Uck [Iporaropa.

5.Cynbst 00513aH BBIHECTH pellieHHe, 00eCIeUYnBaroIIee HeMPOTUBOPEUNBOCTD MO0 OTHOIICHHUIO K
ycioBusiM forosopa [Iporaropa ¢ DBatiom, B paMKax OJJHOTO CyJAeOHOTO mpoiiecca.

6.CyiecTByeT TPaBOBOM MeXaHHW3M, OOECIEUYMBAIOIINN HEYKOCHUTEIBHOE WCIOJIHCHHE
pelieHus cyia B COOTBETCTBUHU € JOTOBOpoM Mexay [IpoTaropom u DBaTiom.

3amemum, yumo xoms apaymenmayus 36amia ¢ MOYKU 3PEHUS. KIACCUYECKOU MPAaoUyuoHHOU
GopmanvHOU N102UKU HA NEP8blll 632180 KOHMPAOUKMOPHO NPOMUBONONONACHA APSYMEHmayuu
IIpomacopa, oonako obe apesymenmayuu Kacaiomcs 6yoyujeco, KOmopoe euje He HACMYNuo,
NOdMOMY 8 OAHHOM Ciyuae, 8 omHouleHuu apeymenmayui Ilpomacopa u Deamna, coenacHo
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I’lO@XO()y Apucmomeﬂﬂ, 3AKOH O Henpomueopeduu u 3dKOH UCKIIIOYEHRHO20 MPeNtbecO He uUmerm
CUJibl.

VKa3aHHOE OOCTOSITENBCTBO O3HAYAeT, YTO pELICHHE JaHHOTO MapajoKca HE CBSA3aHO C
00s13aTEIbHBIM BBIIOIIHEHUEM BTOPOI'0 W TPCTHLETO0 OCHOBHOI'O 3aKOHOB JIOT'MKH. B peliCHUN
MOCTABJICHHOW 33/1a4i MBI 00S3aHBI JIUIIF 00ECIICUYNTh HENPOTHBOPEUYNBOCTH 110 OTHOLICHHUIO K
noroBopy IIporaropa ¢ OBarnom ¢ yduerom ycioBuit (1) — (6), 4ro Kak OyAeT MmokazaHo jaajee,
SBISIETCS.  BO3MOXKHBIM, IIPH  YCIIOBHUM  TNIPUMEHEHHUS  Memoodd  Henpomusopeuuozo
Ype2ynupoeanus KOHQIUKMHBIX CUMYAYULL.

HTak, paccMOTPUM BOIIPOC, KAKOBO JIOJDKHO OBITH PEIICHHE CYbH, YTOOBI OHO YIOBJIETBOPSIO
Ob1 ycioBusiM gorosopa mexnay [Iporaropom u DBatnoM. Cyabs TOMKEH BHIHECTH PELICHUE B
noJss3y oo Ilporaropa, mu6o DOBarna. Yto Obl BhIHECTH pelieHue B noib3y IIpoTaropa Hano
UMETh JI0CTaTOYHBIE OCHOBAHMUS, a UX HET, IIOCKOJIBbKY nepebvlii npoyecc ewe He 3asepuier. Eciau
K€ TEeM He MEHee BBIHECTH pelleHue B monb3y lIporaropa, To cpa3y xe mocie cyna oKaxercs,
YTO PELIEHUE Cy/a IPOTUBOPEUUT YCIOBUSIM JOTOBOPA, IOCKOJIBKY DBaTJI CBOM MEPBBIIL Mpoliecce
npourpai. [loaromy pemenue B nonb3y IIporaropa okaxercst HeobocHoBaHHBIM. Kpome 3ToroO,
€CJIM BbIHECTU pelleHue B noib3y [Iporaropa, To B 3TOM ciaydyae DBaTJl HE JOJKEH IUIATUTH B
CHJTy JIOTOBOpa, MOCKOJIbKY OH IPOMIPAET CBOM MepBhlii mpolecc. ITo o3HavaeT, 4ro I[Iporarop
HE TOJMY4YuT cyMMBI B 10 TBIC. Ipaxm, MOCKOJIBKY DBAaTJl HE 3aIJIATUT €My 3Ty CYMMY B CHITY
noropopa. IloaTomMy B 3TOM cilydyae BO3HMKAaeT MPOTHBOPEYHE C YCIOBUSIMM JIOTOBOpa —
[Iporarop, BeMrpas npoiece, 10JKeH noinyduts 10 Thic.ipaxM oT OBatTia, a DBaTi HE JODKEH
IUTATUTh 3TH K€ CaMble JIEHbI'W 110 JIOrOBOPY. BBUAY HEBO3MOKHOCTH HCIIOJHEHMS PELICHHS
CyAa 3TO JEN0 MOXKET OBITh BBIHECEHO Ha IOBTOPHBIN CyAEOHBIH IPOIECC, YTO HAPYIIUT
yCJIOBHE 3.

PaccMoTpuM Temnepb BTOPOH M3 BO3MOYKHBIX BAPHAHTOB — CY/bsl BBIHECET PELICHUE B MOJb3Y
Opatna. B atom ciyuae [Iportarop 3ammarur 10 TeiC. Apaxm DBatTiay MO PEUICHUIO Cyna, a JBatTi
BeIIIaTUT [Iporaropy »1u ke 10 Thic. 1paxm no poroopy. Takum oOpa3om yciaoBHs 10TOBOpA,
a Taxxke ycnoBus (1) — (6) 1 BO3BMOXXHOCTh MCIIOJTHEHUS peleHus cyna oyayr obdecreueHsl. C
YYETOM PAaCCMOTPEHHBIX BbIIIE OOCTOATENBCTB Y CYJbH €CTh BCE OCHOBAHUS BHIHECTH ITPUTOBOP
B I10JIb3Yy DBatIia.

Takum o0Opa3oM, B pe3ynbraTe peimieHus cyna, [Iporarop ¢gopmansuo nonyuum niamy OT
DBatiia CBOMMH XK€ COOCTBEHHBIMH JICHBTAMH, d PeaibHbIX 3apabomaHtbix Ha 00ydeHun DBaTiia
JICHET OH He noayyum. OBati ¢hopmanvro yniamum IIporaropy ero »e coOCTBEHHbIE ACHBIH, a
PeanbHbIX ceoux Oenez 3a oOydeHue He 3aniamum. Vtak ¢ GopManbHON W peambHONW TOYKH
3peHust cyo sviuepaem Jeami, I[lpomazop deno 6 cyoe npoucpaem, HO 1O TOTOBOPY POPMATbHO
noOAYYUm ceou cobOcmeeHHvle OeHbeu OT DBaria, a Ha Jele - Ha obyuenuu Deamia He
3apabomaem Huyezo.

Tenepp BepHeMcs Haszan K aprymeHtauuu Ilporaropa u OBartna. C TO4YkM 3peHus
cynonpousBojacTBa aprymentauus Ilportaropa ¢opmaneno evinonnena, a peanvHo Hem.
AprymeHTanuss DBaTiia 6bINOJIHEHA peanrbHo, d (QopMaibHO Hem. ITO O03HA4YaeT, 4TO B
OTHOILIEHUN KaXXJoro M3 cyxzaeHuil IIporaropa m OBatia, ¢ TOYKH 3pEHHs KIIACCHYECKOU
TPAJUIIMOHHON (POpMaATEHON JIOTMKH HEBBIOIHUMBI 3aKOHBI HEMPOTUBOPEUHS U UCKIIOYEHHOTO
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TPETHEr0, MOCKOJIBKY C JICJIOBOM M CY/IeOHOW TOYKYU 3PEHUSI peaibHas UCMUHA TPOTUBOIIOIOKHA
popmanvroil ucmune, T.€ pearvbhas UCMUKHA Ha CTOPOHE apryMEHTAlUU DBatia, a popmanvras
ucmuHa - Ha CTOpoHe apryMmeHTtaiuu [Iporaropa u HeCMOTpPS Ha 3TO 00€ «NPOMUBONONONCHBIE
opye Opy2y ucmumvly UMEIOT MECTO B ICHCTBUTEILHOCTH, MPUYEM HA 3aKIFOUUTEIBHOM STare
CyleOHOro Tmporecca YCIOBHM C TOMOILIBIO TMPUMEHEHUS Memood Henpomueopeyusoeo
Ype2yiuposanuust KOHOIUKMHBIX CUMYayull YOaemcst HenpoOmu8oPeUUs0 6blNOJIHUMb BCE YCIOBUS
norosopa mexay [Iporaropom u DBatiom, a Takke yciaosus (1) — (6).

HeoOxonuMo oOTMETUTh, YTO MCXOAs M3 YCIOBUM JOroBopa, Yy OBaTjla HMEETCs
JIOTIOJTHUTENIbHAsT BO3MOKHOCTh OCBOOOJUTHCS OT O0SI3aHHOCTU OIUIATUTH cBOoe oOydenue. Jliis
3TOTO €My JIOCTATOYHO, HE J0KHUIAsICh Havasla CyJ1eOHOro pa30upaTesbCTBa, B3ATHCS 3a IPYroi,
Kakoil MO0 3aBeIOMO IMPOUTPBIIIHBIN AJIi HEro MpOLEcC, WU e OpPraHu3oBaTh (DUKTUBHOE
neno U (pUKTUBHBINA TpOIecC ¢ 3apaHee MpeApPEHIeHHBIM MPOUTPHIIIHBIM pe3yabTaToM. B aToM
cllydae OH IO OKOHYaHMHM (UKTUBHOTO CyIeOHOro Mpoliecca, B COOTBETCTBHH C JOTOBOPOM,
(dakTHuecku cpa3y ke Oymer ocBoOOXAeH oT yruiatel AceHer [Iporaropy. Takum oOGpa3om, Mbl
MOXKEM 3aKIIOYUTh, 4TO JoroBop Mexay [Iporaropom u DBatiom ObLI cOcTaBiieH B yiiepO
uHTepecam llporaropa, m Kpome 5Toro, (pakTHYECKH MO3BOJMI DBATIy pealin30BaTh CBOE
MIPEUMYIIIECTBO, HEB3Mpas Ha HApPYyIICHHWE UM MOPAIbHO ITUYECKUX MPUHIUIIOB B OTHOIICHU
CBOETO yUHTEJI.

W3 paccyxieHus, IPUBEAEHHOTO BBIIIE, CIEIYET, YTO PEIICHUE JAHHOTO MapaJoKca BBIXOIUT
3a paMKU KJIaCCHUYECKOM TpaJWLMOHHOM (OpMaNbHOM JIOTMKHM BCIIEJACTBHE HApYLIEHMs JBYX
OCHOBHBIX 3aKOHOB (hopManbHOI oruku. Heo0XxoauMo OTMETUTb, UTO MPH PUBEICHHOM HaMU
SMHUCTEMOJIOTHUECKOM aHanmu3e mnapajnokca «TsoxObl IIporaropa ¢ DBaTiomM» Mbl B HEsSBHOU
¢dopMe YUMTBHIBAJIM JIOTMKO-BPEMEHHBIE AaCHEeKThl paccMaTpuBaeMoi 3amauu. Kpome storo,
NPUBEJCHHBIM AMHCTEMOJOTMUYECKU aHalu3, (aKTHUECKH BBIXOAMT TAaKKe 3a paMKH
WHTYMIMOHUCTCKOM M KOHCTPYKTMBHMCTCKOM JIOTMK, YTO BBIPAXAeTCi HE TOJIBKO B
HENIPUMEHEHHNH 3aKOHA MCKJIOYEHHOTO TPETHETO, HO TAK)KE M 3aKOHA HENPOTUBOpeuns. Takxke B
HESBHON (opMe yUHTHIBAJICS BPEMEHHOH psJl «IIpOIIoe-HacTodAlee-0yayIiee», XapakTepHbIi
U1 A-JIOTMKY BPEMEHU.

PaccMoTpuM Bompoc O TOM, MOXET JIM TPUBEIEHHOE BBIIIE JIOKA3aTENbCTBO OBITh
ONPOBEPTHYTO  METO/JaMU  KJIACCHMYECKOW  (OpPMaIbHOM  JIOTHMKH, WJIM K€ METOAaMu
KOHCTPYKTUBHUCTCKOM M MHTYMIMOHUCTCKOM JIOTMK. MeTolaMM KIaCCH4eCKOM TpaJuIIMOHHON
JIOTHKHU 3TO HE MOXET OBbITh C/IEIAaHO, IIOCKOJIBKY cama Ipo0OjieMa U €€ peIIeHUE BBIXOIAT 3a
pPaMKM NPUMEHMMOCTH OCHOBHBIX 3aKOHOB YINOMSIHYTOW JIOTHKH. UTO KacaeTcsl KJIacCH4YEeCKOMN
(dbopManbHOW JIOTUKM TEPBOrO TOPSAKA, TO C OSTOM TOYKU 3pEHHs, NPUBEICHHOE HaMU
JI0Ka3aTelIbCTBO CTPOMUT, IO KpalHEH Mepe HENPOTUBOPEUMBYIO U BBIIIOJIHUMYIO B PEaIbHOCTH
Mojienib. KpoMe 3T0oro, MOXeT ObITh MOKa3aHO, YTO MPHUBEICHHbIE HAMU PELICHUsS MOTYT OBITh
JIOTHYECKH CTPOro (opMau30BaHbl B paMKaX COBPEMEHHOM KilacCHueckol (hopMalIbHOM JOTHKH
IIEPBOTO MOPsIJIKA.
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HOBTOMy C TOYKH 3pCHHA JIOTHUKH II€PBOIO IOpsAAKaA IMPUBCACHHOC HaMM O0Ka3aTCIbCTBO
Tak)kKe HE MOXKET OBITh OITPOBEPIrHYTO, ITOCKOJIBKY CYIICCTBYET HCIPOTUBOpPCUHMBAA MOACIIb
pEeIICHU 3aJadvu. C Toukmu 3pC€HUA HHTYHHHOHHCTCKOﬁ n KOHCTPYKTHBHCTCKOﬁ JIOT'UK
OIIPOBCPIKCHUEC NAHHOTI'O JOKA3aTCIIbCTBA TAKIKC HC IMPEACTABIACTCA BO3MOXKHBIM, ITIOCKOJILKY U3
caMHuXx YCJIOBI/Iﬁ ImapaJokca CJICAYCT, YTO 3aKOH O HCIIPOTHUBOPCUYNH B paCCMAaTPUBACMOM CJIydac
TaKXE HC UMECT CHIJIbI.

TakuM 00pa3oM MOXHO TPHUITH K BBIBOJY, YTO PACCMOTPEHHOE HaMHU JIOKa3aTeIbCTBO HE
MOKET OBITh ONMPOBEPTHYTO B paMKax KJIACCUYECKOW TPaJWIMOHHOMN JOTHKH, KOHCTPYKTHUBHOM
JIOTUKH, a TaKXE€ WHTYUIMOHUCTCKOM JIOTUKH, MO MPUYMHE HEBBIOJIHUMOCTH BTOPOTO H
TPEThEro 3aKOHOB KiIacCH4ecKou JIOTUKH. [lo 3Toil e mpuyumHEe B paMKaxX YHOMSHYTBIX HaMU
JIOTUYECKUX CUCTEM, MIPUBEACHHOE J0KA3aTEIbCTBO HE MOXET OBbITh TAKXKE M MOATBEPIKICHO C
MTOMOUIBIO0 META/10Ka3aTeIbCTB.

W3 1npuBENEHHBIX BBIIIE PACCYXKACHUN CIEAYET, YTO BBIIOJIHEHUE BTOPOTO U TPETHETO
OCHOBHBIX 3aKOHOB KJIACCHYECKOH (HOpManbHOM JOTMKH HE SIBIISIETCS YeM TO CaMHUM COOOH
pazymerommmcs. Hao6opot, ucxoas uz «[IpuHIUna 710CTATOYHOTO0 OCHOBAHMS CJIEAYET, UTO
B KJIACCUYECKUX MOITY(POPMaIbHBIX MATEMATUYECKUX TEOPUSIX HEOOXO00UMO UMEMb OOCMAMOYHO
ybeoumenvHble 0CHO8AHUA U1 TOTO, YTO CUUTATh T€ WIM HHbIE YTBEPXKACHUS 3TOH TEOpHUH
BBICKA3bIBAaHUSAMH, YAOBJIETBOPSIOIIMMU OCHOBHBIM 3aKOHaM apHCTOTEJIEBCKON TPagULIMOHHON
norukd. OuYeBUAHO, YTO 3TO OOCTOATENILCTBO IpEAIoJiaraeT MpeabsBieHHe Oojiee CTPOTuX
TpeOOBaHUH K JIOTHYECKOI CTPOrOCTH KJIACCHUYECKMX MAaTeMaTHYECKUX J0KA3aTeNIbCTB, KOTOpPbIE
3aKJII0YAl0TCSd B HEOOXOJIMMOCTH aHalIM3a JIOTUYECKOW CTPYKTYpBI J0Ka3bIBAEMBIX (OpMYI, U
BepU(UKALIMK HMX Ha COOTBETCTBME OCHOBHBIM 3aKOHAM apuUCTOTENEeBCKON Jjoruku. [lpu
CHUCTEMAaTUYECKOM UTHOPUPOBAHHUH YIIOMSHYTHIX TPEOOBAHUM, 110 MEpE Pa3BUTHUS TOM WM UHON
KOHKPETHOU KJIACCHYECKOW MaTeMaTHYeCKON Mmony(opManbHOl Teopuu, ¢ OONBIION CTETICHBIO
BEPOSITHOCTH, CIEAYET OXKUAATh IOSABICHHWS B JTOW TEOPUM AHTUHOMHN M HEIOCTOBEPHBIX
BBIBOJIOB, KOTOpBbIE B CBOIO OYepe/b MOTYT paclpOCTPaHUTHCS M Ha Te OOJIACTH 3HaHUS, B
KOTOpBIX OYyAyT HCIIOJNB30BaThCs, IOJyYCHHbIE B YHNOMSHYTOH MaTeMaTH4ecKOH Teopuu
pe3yabTaThl.
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3. ®OPMAJIbHO-JIOTHMYECKHUI AHAJIM3 «JITAPAJJOKCA
KPOKOIHNJIA»

AHHOTAIIUA

B Hacrosimeii padote ucciaenyercss u3BecTHbIN copucTuyeckuii «Ilapagoke kpoxkoguia»
U Ipejiaraercss BapHaHT ero pelieHHsl HAa OCHOBEe COBPEMEHHOH KJIacCH4ecKoi
(opMasIbHOI JIOTMKH HYJEeBOro mnopsiika. ®@opMajmsanms IpPeACTABJICHHOI0 pelleHust
NpOBepeHa BbIYUCJIMTEIbLHOH JIOTMYECKOH MNporpaMmoili MaTeMaTH4ecKoro Imnakera
MATCAD 12.

W3 uctopuu pa3BUTHS JIOTUKU, KaK HAYKH, U3BECTHO, YTO CO(UCTHI ObUTH BeChbMa UCKYCHBIMU
n300peTaresisiMi  TIapaJiokCoB. B IIMPOKOM CMBICIE IMapaloKC - 3TO IOJIOKEHHE, PE3KO
pacxogdaucecs C O6IlI€HpI/IH$ITI)IMI/I, YCTOABIIUMUCA, OpPTOJOKCAaJIbHBIMU MHCHUAMMU.
"OOumenpu3HaHHble MHEHHsST W TO, 4YTO CYMTAIOT JCJIOM JaBHO PEIICHHBIM, Yalle BCETO
3aciyxuBatorT uccienaosanus” /1/ (I.Jluxten6epr). OObIUHO MapagoKC MPEACTaBIIET OO0
HAYaJ0 TaKOTO HCCIICJIOBAHUs, HEKOE HapyllleHHWEe KOHBEHIUH. [lapamokc B Oosiee y3KOM
3HAYCHHUU - 3TO ABA HNPOTHUBOIIOJOXHBIX YTBCPXKACHUA, TJIA KAKAOIO M3 KOTOPBIX HMMCHOTCA
KaXynmecs: yOeIuTeIbHbIMUA apryMeHThl. Hambonee ocrpas ¢opma mapamokca - aHTUHOMMUS,
paccyxJIeHHe, T0OKa3bIBaIOIIee MPUEMIIEMOCTh JIBYX YTBEPKIACHHA, OJJHO U3 KOTOPHIX SBISETCS
OTPUIIAaHHEM JIPYTOTO.

Tpamuiust n300peTaTh W BBIABIATH MapajioKChl COXPAHUIACh W B TOCTEAYIOIIEM DPa3BUTUHU
JIOTUKH, KaK HAayKH, BIUIOTh JO HOBOTO BpeMeHU. OOBIYHO MapaoKChl CTPOSITCS HA TOM, YTO
JIOTMKA BXOJSAUIMX B HHUX YTBEPKICHUH, OTIMYAETCA MO CBOMM JIOTUYECKUM BBIPA3UTEIbHBIM
CBOMCTBaM OT JIOTUKH OOBIYHBIX BBICKA3bIBAHUM  apHUCTOTEJEBCKOM  KIIACCHYECKOMN
TPAaAULIMOHHON JIOTUKH.

B macrosimieit paGore Mbl mpeiaraéM K PacCMOTPEHHIO BAapUAHT PEIICHUS OJIHOTO W3

MBECTHBIX MNapagokcoB — «llapagokca Kpokoauiia», aBTOPOM KOTOPOTO CUMTAETCS aHTUYHBIH
curpuiniickuii copuct Kopakc. BHauane u3noxum cyTh napajokca B COTBETCTBHH ¢ /2/.

«Kpoxoaus BBIXBAaTHJI y €TUINTSHKH, CTOSBIIECH Ha Oepery pekw, ee pedOeHka. Ha ee monb0y
BEpPHYTh peOeHKa KPOKOUJI, MPOJUB, KaK BCET/1a, KPOKOIUIOBY CIie3y, OTBETHI:

— TBoe HecuacThe pacTporaino MeHs, U g AaM TeOe IIaHC MOJIY4YUTh Ha3a] pebeHka. Yranaii,
otnam s ero tede win HeT. Ecnu oTBeTHIL IPaBUIIBHO, 51 BepHY pedenka. Ecnu He yrajnaenib, st
€ro HE OTAaM.

ITogymaB, MaTh OTBETHIIA!

— Tol He oTants MHE peOeHKa.
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— Tb1 ero He moNyYuIb, — 3aKIIOYMI KpOKOMWI. — TBlI ckazanma aubo mpaBny, JuOO
HerpaBay. Ecnm To, 9TOo s He oTAam peOeHka, — TpaBaa, s HE OTJaM €ro, Tak Kak HHade
CKazaHHOe He Oyaer mpaBnoil. Eciu ckazaHHOe — HempaBjia, 3HAYWT, Thl HE yrajaana, u s He
oT/1aM peOeHKa 10 YrOBOPY.

O,I[HaKO MaTepu 5TO PACCYKIACHUC HC ITOKA3aJI0OCh Y6G,Z[I/ITCJ'II>HBIMZ

— Ho Benp ecnu s ckazana mpaBay, TO Thl OTJAlllb MHE PEOCHKA, KaK Mbl M JIOTOBOPHIIKCE.
Ecnu ke s He yrajama, 4yTo Thl He OTJamlb peOCHKA, TO THI JOJDKEH MHE €ro OTAATh, MHAJe
CKa3aHHOE MHOIO He OyJeT HelpaBIoH.

Kro mpaB: math unu kpokoamii? K uemy o0s3bIBaeT Kpokoauia faHHoe uM odemanue? K
TOMY, YTOOBI OT/IaTh peOCHKA WM, HAIIPOTHUB, YTOOBI HE OTJATh €ro?»

Uccnenosanue «llapamokca kpokoausaay OyaeM BeCTH Ha OCHOBE COBPEMEHHOM KIIaCCHUECKOM
dbopManpHOW JIOTHKH HyJIeBOoro mopsaka. Jlamee mnpuBoAsaTcss HE0OXOoAWMbIe 0a30BbIC
ONPEACIICHUS U NPaBUila YIIOMSIHYTOU JIOTUYECKOU CUCTEMBI.

ba30BbIMU OHATHAMHU JIOTMKU BBICKa3bIBAHUI HYJIEBOTO MOPAJIKA ABIISIOTCA:
* Ilpono3unmoHanbHas MepeMeHHass — IMEepeMEHHas, 3HAUY€HHEM KOTOPOW MOXKET OBIThH
JIOTUYECKOE BBICKA3bIBAHUE.

° HpOHO3I/II_II/IOHaJ'IBHaH (bopMyna — OHpCACIACTCA HHAYKTUBHO CJIICAYHOIIUM 06pa30M:

a) Eciu P — npono3unuonanbHast nepemenHas, To P — popmyna.
0) Ecmu A — popmyna, To —A — popmyna.

B) Eciu A u B popmyisl, TO

(Av B) (A A B) Q)

=(A,B) (2

TaKkKe POPMYIIBL.

B ¢opmynax (1) Ha mnepBOM MeCTe CTOUT JU3BIOHKIHMS BBICKa3biBaHW A u B,
COOTBETCTBYIOIIAs JIOTMYECKON cBsizke «A wiu By». Ha BTOpoM MecTe CTOUT KOHBIOHKIIHUA,
COOTBETCTBYIOIIASA TIOTHYECKOU CBSI3KE «A U B».
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Kaxnas ¢opmyna MokeT OBITH MOJYYCHA 32 KOHEYHOE YHCIIO [IAaroB IMPH TOMOIIN
PaCCMOTPEHHBIX BBILLIE PABUIL.

3Haku

- | AN | 1V 11— (3)

0003HaYaIOT OTPHUIIAHUE, KOHBIOHKIINIO, TU3BIOHKIINIO, UMILTUKALIUIO (JIOTHYECKOE CIIEJOBAHHE).
Hampumep —A o3HauaeT oTpHIlaHME BbICKasbiBaHusA A. Beipaxkenue (2) o3Hadaer, 4ro W3

BBICKa3bIBaHUSI A clleflyeT BbICKa3biBaHue B. Mwmrumkamms obo3Hadaercs takke A—B (A

ummunnupyet B). [IpuBenennbie B BoipakeHHH (3) 3HAKM HA3bIBAIOTCS MPONO3UIIMOHATBHBIMU

JJOT'MYCCKHUMU CBA3KaMHMU.

[Mondopmysnoi  Ha3biBaeTCs 4YacTh (QOPMYJIBI, cama SBJSIFOINASACS  (POPMYIION.
Cob6cTBenHor monadopmynoil Ha3bIBaeTCs MoAQOpMyIa, HE COBMAAaronias co Bce
bopMyIoii.

OHGHKOfI IMPOMO3NIUOHATIBHBIX ITECPEMCHHBIX HA3bIBACTCA (1)yHKIII/I$I N3 MHOXECTBa BCCX
MMPOMO3UITUOHAJIBHBIX TIEPEMCHHBIX B MHOKCCTBO HCTHUHHOCTHBIX 3HAaYCHUH {0,1}
Ocnosnoti 3a0aueil 102uKu HYJle6020 I’lOp}l()KCl Aeslemci yCmaHoeleHue UCnMuHHOCMHO20
3HA4YeHU:A ¢0p]l/ly]lbl, eciu OI’lpe()eﬂeHbl UCMUHHOCMHblE 3HAYEeHU:A 6xodﬂu4ux 6 Hee
NnepeMeHHblx. HWCTHHHOCTHOE 3HAYCHHE q)OpMYJ'IBI B TaKOM Cly4dac OnpcaciaiacTCsa
HHAYKTHBHO, C I[araMu, KOTOPBIC HCIIOJb30BAJIUCh IIPH IMMOCTPOCHUU q)OpMy.HLI C
HUCITIOJIB30BaAHHEM Ta6HI/IH UCTUHHOCTHU CBA30K.

B kmaccuueckoi (bOpMaJ'IBHOI\/'I JIOTUKC HYJICBOI'O IOpAAKa OCHOBHBIC 3aKOHBI KJIaCCHUYECKOI

(dbopManbHOW JIOTUKH ApPHUCTOTENs SBISIOTCA TOXKIECTBEHHO HCTUHHBIMU  (OpMYyJIaMu.
dopmann3anysi OCHOBHBIX TPEX 3aKOHOB JIOTUKH APUCTOTENSI UMEET CIIEAYIOINN BU!

3aK0H TOXKIECTBA

Ka)K,Z[OC BBICKA3bIBAHHUEC TOXKACCTBECHHO paBHO CaMOMY cebe:

A=A 4)
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3aK0H 0 HENIPOTUBOPEYNH

Huxakoe BBICKa3bIBaHUE HE paBHO CBOEMY OTPUILAHHIO :

A#A (5)

3aK0H 00 MCKJIIYEHHOM TPEeTheM

I[HSI KaXXJ10T0 BBICKAa3bIBaAHHA A, 1100 caMO BBICKA3bIBAHUE HCTUHHO, a €ro OTpHULIAHUC —A
JIOXKHO, 1100 caMO BBICKa3bIBaHHE A JIO’)KHO, a €r0 OTpHLaHHC —A HUCTHUHHO, mpembvi

BO3MOIHCHOCNb UCKIIIOYEHA.

AD —A (6)

B o6o3nauenusx Gopmyi (4),(5), A-HekoTopoe BhICKa3bIBaHUE, —A — OTPHUIIAHUE BHICKA3bIBAHHSI
A. B dopmyne (6), @ - moruueckuii ornepaTop, COOTBETCTBYIOIINI HUCKITIOYAIONIEMY «THOO0Y.

Kputepuii 10Ka3yeMoCTH M HeA0Ka3yeMocTH ¢opMyJa  Kjaaccuueckoro ¢GopMajabHOro
HCYUCJIEeHNS BbICKA3LIBAHMIA

[Tycts A — HekoTOpas popMyIia KJIACCUYECKOTO0 MCUYUCIICHUS! BBICKA3BIBAHUM, a X1,X2,...,Xp —
MepedyeHb BXOMSNMX B Hee MepeMEeHHBIX. BorancianM Ry a2 an(A) Ha MHOXKECTBE BCeX HaOOpOB
3HAYCHUH aj, ap,...,an BXOJAIIKUX B Hee mepeMeHHbIX. Ecmu mpu 3ToM Raia  an(A)=1, Ha Bcex
Habopax aj, az,...,an, TO Gopmyaa A — TOXKAECTBEHHO WCTUHHA, makas ¢opmyna npuzHaemcs
00Kazyemol.

Ecmu ke cymiectByer HabOp 3HAYEHHH MEPEMEHHBIX TaKOH, 4TO yciaoBHE Raiar. an(A)=1 He
BBITIOJTHSIETCS , TO opMmyna A — HE TOXIECCTBEHHO WCTHUHHAS, Mmakas Qopmynra npusnaemcs
HeooKa3yemoll.

Kputepmnii IIPOTHUBOPECYUBOCTH  H HECIIPOTUBOPCYNBOCTH (l)ODMVJ'I KJIACCHYECCKOIO0
HCYUCIEHHNS BbICKA3LIBAHMI

[Tycts A — HekoTOpas GpopMyia KJIACCHYECKOTO0 WCUYUCIICHHS BBICKA3BIBAHUM, a X1,X2,...,Xp —
nepevyeHb BXOMSNIMX B Hee MepeMeHHbIX. BoranciauM Ry a2 an(A) Ha MHOXKECTBE BCeX HAOOpOB
3HAYCHUH aj, ap,...,an BXOJAIIUX B Hee MepeMeHHbIX. Ecimu mpu 3ToM Ra a2 an(A)=0, Ha Bcex
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Habopax aj, ap,...,.ap, To dopMyna A — npusHaemcs MmMONCOECMBEHHO JIOJHCHOU UL
MOHCOeCmME8EeHHO NPOMUBOPEUUBOU.

Ecnu sxe cymectByer HaOOp 3HAYCHUH IEPEMEHHBIX TaKOH, 4TOo ycioBHE Raiaz . an(A)=1
BBITOJIHACTCS] XOTsI ObI B OJJTHOM CIIydae M3 paccMaTpuBaeMbIX, TO ¢opmyna A — npusHaemcs
8LINOJIHUMOUL U HENPOMUBOPEYUBOLI.

Onpeaeaenue dbopMaabLHOK HENMPOTHBOPEYNBOCTH JOTHYECKOro MCUYUCTCHUSA
BbICKA3LIBAHU I

Jlormyeckoe uCUMCIICHHE HAa3bIBACTCS (bOpMaJ'IBHO HCIIPOTHUBOPCUMBLIM, €CJIM B HEM HC
AOKAa3y€Mbl HUKAKHUC IBC BHCIIHHC (1)OpMy.]'ILI, M3 KOTOPLIX OAHA ABJIACTCA OTPULIAHUCM ,Z[perﬁ.
HNuaue TOBOpPA, JJOTHYCCKOC HMCUYHCICHHC HA3bIBACTCA Q)opMaano HCIIPOTUBOPCUYUBLIM, C€CJIIN B
HEM HC CYHICCTBYCT TaKasd BHCUIHAA Q)opMyna A, 4TO JOKazyeMa Kak (1)OpMy.]'Ia A, TaKk H
q)OpMy.Ha -A.B IMPOTUBHOM CJIy4ac JIOTHYCCKOC NCHUCIICHUC ABJISICTCS IPOTUBOPCYNBBIM.

[Tpobnema GpopmanbHON HEIPOTUBOPEUMBOCTH 3aKIIHOYAETCS B BBIAICHEHUH BOIIPOCA: SBISIETCS
JJAHHOE HCUHUCIIEHHUE HENpOTUBOpPEUMBHIM MWiIM HeT? Ecinu B McumMcieHMH OOHapyXHMBarOTCA
BHEIIIHUE Jl0Ka3yeMble GOopMynbl BUJa A U —A , TO TaKo€ HCUUCICHUE sBIsAETCS (HOPMAIBHO
IIPOTUBOPEUYUBBIM.

H3BectHa CICAYIOIAs, J1ocudecKu Heonpoeepaicumo J10Ka3aHHasad TCoOpeMa.

Teopema (1) HEIIPOTHBOPCYUBOCTH KJIACCUYECCKOI'0 (l)ODMa.]'IbHOl"O HCYUCJTCHUSA
BBICKA3bIBAHUM

Knaccuueckoe (opmanbHOE MCUMCIIEHHE BBICKA3bIBaHUU 00J1a7jaeT CBOMCTBOM (opMaibHON
HENPOTUBOPEUNBOCTH.

Cka3aHHOe BbIIIE O3HAYaeT, YTO MOJAEIMPOBAHME TEX WM HHBIX JIOTHYECKUX (GOpMYyN B
pamKax Kjaccuueckoil (opManbHOW JIOTUKK HYJIEBOTO MOPSAJKA, B COOTBETCTBUU C MpaBUIaMU
YIOMSIHYTOW T€OpHH, OyJIET SIBIATbCS OOBEKTUBHBIM M OYJET aJIeKBaTHO OTPA’KaTh JOTHUYECKYIO
IIPUPOJY HCCIENYEMBIX C €€ TIOMOIIBIO JIOTHYECKUX (POPMYIL.

Tenepp mpuctynum K Joruyeckomy monenupoBanuio «llapagokca Kpokoauna» B pamkax
KJIacCH4ecKoi (hopMaIbHOU JOTUKU HYJIEBOTO MOPSIIKA.

Beenem cienyromue o6o3nauenus. [lycte A — norudeckas popmyna:

A= «KpOKOJMJI BEpHET peOeHKa MaTepu» (7)
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Torna:

~A= «HEBEPHO, UTO KPOKOAMI BEPHET peOCHKa MaTepr» (8)

O6o3naunm vepe3 B — Gopmyny Marepu, comepikamlyrd YTBEpKICHHE O TOM OTIIYCTHT JIU
KpOKOIHI ee pedeHka uin HeT. Toraa ~B — otpunianue 31oit popmyIsL.

Hcxonss w3 npuHATHIX Bbille O003HAUYEHMM M TEKCTa Mapajiokca, YCJIOBHUS KpPOKOJWIA
MOJICIIUPYIOTCS CIAECIYIOIUMH IBYMsI (hopMyamu:

—(B= 1,A) )

(B~ 1,-A) (10)

CnoBecHasi uaTepnperanust Gopmyisl (9) BBINISIUT CISIYIOIUM 00pa3oM: «eciu (Gopmyra
MaTepu UCTUHHA, TO KPOKOAMI BEpHET pebeHka Marepm». CioBecHast HHTeprpeTanus GopMyJibl
(10) BBIMIAAUT clenyrOUM 00pa3oM: «eciu (opMmyia MaTepud He HUCTHHHA, TO HEBEPHO, YTO
KpOKOJIWJ BEpHET pebeHKa marepu». TakuM o0pa3oM M3 MPHUBEACHHBIX BBILIE YTBEPKICHUIM
CIIEIyeT, YTO MaTepbio peOeHKa JOoKHA OBbITh c(hOpMyIHpOBaHA Takas JorHdyeckas Gopmyina,
KOTOpasi BBIHYX/aeT KpOKoJWja OTAaTh el peOeHKa B COOTBETCTBUU C €r0 COOCTBEHHBIMHU
YCIIOBUSIMH.

Bbruucnum BEKTOpBl 3HaU€HUM HCTUHHOCTH (OPMYN YCIOBUI KPOKOAMIA Ha MHOXKECTBE
OMHApHBIX JIOTUYECKUX OIEpalyii, ONnpeaeIeHHbIX COBPEMEHHOHN KJIaCCUYECKOW (opManbHON
JIOTUKOW HYJEeBOro  mopsiika, mockoibky ¢opmynst (9) u (10) siBisirorcst OMHAPHBIMU
JoruuecKkuMu Gpopmynamu. B cOOTBETCTBHU C MPUHATHIME B KJIIACCHUYECKOW (hOPMAITbHON JIOTHKE
MIPaBUIAMHU TOJIOKHIM:

B A (1)

= = O O
_ O = O

DopmyIibl (11) o0ecreynBaoT paccMoTpeHue
KOHEYHOTO MHOJKECTBA BCEX BO3MOHBIX KOHKPETHBIX KOMOMHAIINI 3HAYCHNUH TIEpEeMEHHBIX B 1
A. Vicrionb3ys 17151 BBIYMCICHHUS BEKTOPOB 3HAYEHUI NCTUHHOCTH YCIIOBHM KPOKOUIIa OIIepaTop
BEKTOpU3aLUH, MIPEAYCMOTPEHHBIN JIOTUYECKON BBIYMCIIMTEIBHON IpOrpamMMoin
matemaruueckoro nakera MATCAD 12, nonyunm:
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=(B=1,A) = (12)

O B

(13)
=(B=1,-A) =

B O

Takum o6pazom u3 dopmyn (12) u (13) ™Mbl BHIUM, YTO B COOTBETCTBHU C 0a30BBIMH
OTIPE/ICTICHUSIMU KJIACCUYECKOW JIOTUKH HYJICBOTO TOPSIKA, KPOKOAWUJIOM OBUIM BBIIBUHYTHI
BBITOJIHUMBIC ¥ HEITPOTHBOPEUYHBBIE JIOTHIECKUE (POPMYJIIBIL.

Heo6x01uMo OTMETHTh, YTO B COOTBETCTBUU C YCIOBUSMH IAapaJOKca y KPOKOAMIA UMEIOTCS
3HAYUTEJIbHBIE JIOTHUECKHUE MPEUMYIIECTBA MEPEl MATEPhl0 peOeHKa. JTO BBIPAXKAETCS B TOM,
YTO Y KPOKOJWIA MMEETCA BO3MOXKHOCTb BAapHUallMM JIOTMYECKUX CBA30K, T.€. BO3MOXKHOCTH
CBOOOHOTO BBHIOOpA B AM3BIOHKIIMY U KOHBIOHKIIUH MEXKAY (POpPMyJaMH €Tr0o YCIOBHM, a TaKXKe
BO3MOKHOCTh HEMIPUMEHEHUS JJOTMUECKUX CBS30K MEXKAY HUMH, IIOCKOJIBKY B €0 COOCTBEHHBIX
YCJIOBUSIX 3TO IIPSIMO HE OTOBOPEHO.

Uccnenyem Ttenepp Gopmyly Marepu, NPUBEICHHYIO B TeKcTe mapagokca. [lo cBoei
JIOTUYECKOW CTPYKType OHa coBmamaer ¢ (opmyioii (8), T.e. Marh peOeHKa BBIIBHracT
JIOTUYECKYIO0 (POopMyITy:

B=-A (14)

B aTOM ciydae y kpokojuiia MosiBIsETCSl BO3MOKHOCTh OOBSIBUTH, UTO (DOPMYIIBI €r0 YCIOBUN
MOJIpa3yMeBalOT MX KOHBIOHKLHMIO. Torma Ha MHOXKECTBE OMHApPHBIX JIOTMYECKUX OIEeparii

MoJTy4aeM cienyrome GopmyJb:

1

(=(B=1,A) A =(B=1,-A)) = g (15)
1

(B=-A) = (16)

o - = O
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dopmyia (15) npencrasiser co00 KOHBIOHKIHIO JIOTHYSCKUX (OPMYJT YCIOBUI KPOKOIMIIA.
dopmyna (16) npeacrasiser co00¥ TOrHUYecKyi0 GOpMyITy Matepu peOcHKa.

B paccmarpuBaemMoM ciyyae apryMeHTaIis KpOKOIUiIa UMEET CIeAYIOUUN BU/.

1. BBII[BI/IHYTaH MAaTE€phIO JIOrH4YE€CKasd (bOpMy.]'Ia JOTMYECKHM HECOBMECTHA C YCIOBHUAMU
KpOoKoauJia.

[(=(B=1,A) A =B~ 1,-A) A (B=-A)| = (17)

o O o o

2. ®opmyna marepu (14), moxacraBieHHas BMeCTO B B (GopMylly KOHBIOHKIMH YCJIOBHIA
KPOKOJMJIA, MPUBOIUT K TOXKIECTBEHHO JIO)KHOH (opMysie Ha MHOMKECTBE YHApHBIX
JIOTHYECKUX OTEpalnid, a 3TO 03HAYAET, YTO C TOYKH 3PEHUS KIACCHUECKOH (opMambHOI
JOTMKM HYJIEBOIO IMOpsKa, Marepblo peOeHKa ObUla BbICKA3aHA Takas JIOTHYECKU
dopmMyma, KOTopasi B COYETaHUU C YCIOBHEM KOHBIOHKIMU (HOPMYI KPOKOHIIa Iprodperna
JIOTMYECKH TOXKJIECTBEHHO IPOTUBOPEUUBBIN BUJL:

[(=(Az LA) A (=(-A=1,-4))]=C (18)

[TosTomMy B paccMaTpuBaeMOM cilydae Y KPOKOJMJIA B COOTBETCTBHH C €ro COOCTBEHHBIMHU
YCIIOBUSIMU TOSIBJISIFOTCSI BCE OCHOBaHHSA HE OTAaTh peOeHka Marepu. Takum oOpasom
npe()ﬂazaemoe HAMu peulerHue pacemampueaemoco napa()OKca 3aKinrovaemcsa 6 nmom, uno
npusedeHHas 8 Hem 102udecKkas hopmyia omeema mamepu 6 KOHmeKcme KOHbIOHKYUU opmyl
yCJZOGulZ KpOK'Oaqua oKasovleaemcs j1ocuvecKu npomu@opeltugoﬁ.

Heo0xoauMo OTMETUTBH, YTO HEKOTOPHIE MPHUBEICHHBIC BBIIIE JIOTUYECKHE (POPMYIIBI UMEIOT
CYILIECTBEHHBIC OTIMYUS OT JIOTHYECKUX (HOPMYII apUCTOTEICBCKOM JIOTUKU. B coOTBETCTBHH C
OCHOBHBIMH 3aKOHaMH apucToTeneBckoi joruku (4)-(6), BbICKa3bIBaHHE JOJKHO OBITH JHOO
UCTUHHBIM, JINOO JIOXKHBIM, MPembs 03MONCHOCHb UCKIIOYeHd. DTOTO Mbl HUKAaK HE MOXEM
yTBEpXkK/aTh B OTHOIIEHUU (Gopmyn kpokommna (12) m (13), mockosibKy yTBEpKAeHHs 00 uX
WCTUHHOCTH HJIM JIO)KHOCTH OKa3bIBAIOTCS HEJJOKa3yEMBbIMH, XOTSI U HEPOTUBOPEUNBBIMH .

rd

(=>(B=1,A)=1)= (19)

(=(B=1,A)=0) =

R O Rk
o B O o
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(=(B%1,-A)=1) = (=(B=1,-A)=0)= (20)

P P O
o O L, O

[To HameMy MHEHHIO, IPUBENCHHOE BBIIIE UCCIECJOBAHUE CBUICTEILCTBYET O BO3MOXKHOCTH
PEKOHCTPYKIIMM M MOJAEIUPOBaHUA COPUCTUYECKOM JIOTMYECKOM TEXHUKH B paMKax
KJIaCCUYEeCKOM  (OpMalbHOW JIOTMKM HYJIEBOIO IOpPAJKA, YTO MOXET MPEeACTaBIAThH
OTIpEeJICICHHBI MHTEPEC ¢ TOYKH 3PEHHS] BOIPOCOB HMCCICJOBAHUS AHTUYHBIX COMUCTHYECKHX
¢bmIocoCKUX M JIOTUUECKUX TPAIUINHN, a TAKKe UX (UIOCOPCKUX M JOTMYECKHX apXETHUIIOB B
HEKOTOPBIX KJIACCHYECKUX (POPMaJIbHBIX U MOIY(OPMAaJIbHBIX JIOTMUECKUX M MaTeMaTHYECKHUX
TEOPUSAX HOBOI'O BPEMEHH.

HCHOJIIByEMbIG HCTOYHHUKHU:

1. A.O.MakoBeabckuii. «cTopus JOTHKH».

2. «Ilapapokc kpokoauiaa». («kKpoxoana»(copuszm Kopakca)-Buxkunenus).
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4. ®OPMAJIBHO-JIOTUYECKHUN AHAJIN3 «IMAPAJOKCA
JIZKELLA»

AHHOTAIIUA

B Hacrosimeii paGore, B paMKax COBPeMEHHOH KJjaccu4eckKoil (opMaabHOH JOTHKH
HYJIEBOI'0 MOPSAKA, HMCCJIeayeTcsl M3BeCTHBIN aHTH4YHbIA copucrtuueckuin «Ilapagoxc
JKea» M HEeKOTOpble ero pas’HOBHAHOCTH. DopManu3alus MPeICTABJICHHBIX pelleHuil

OCYIIECTBJIEHA HA OCHOBE BBIYMCJIUTEIHLHOW JIOTMYECKOH NMPOrpaMMbl MATEMATHYECKOTO
naxkera MATCAD - 12.

«ITapamokc ymxena» SBISETCA OJHUM M3 HAaMOOJIee M3BECTHBIX JIPEBHETPEUECKUX AHTHYHBIX
copucTrueckux mapamokcoB. COrIACHO HMCTOPHYSCKUM CBEACHHSM, €r0 aBTOPOM SIBIISETCS
MpPEe/ICTaBUTENIb AHTUYHOM Merapckoi ¢unocodckoil mkonsl EBOynua. Hambonee cunbHas
dopma «Ilapamokca jokena» Belpaxkaercs cineayromeit ¢pazoit — «To, 4To s yTBepKaaro ceiyac,
JIOKHO.

CranmapTHOe MHTYUTHBHOE paccyxjeHue o «[lapagokce mmxena» yrBepxaaet /1/, uto «eciau
conepsamieecsa B «llapamokce ymmxena» CyKIe€HHUE HCTUHHO, TO OHO JIOKHO, & €CJIM OHO JIOXKHO,
TO OHO SBJIAETCS HWCTHHHBIM, CIEJOBATEIbHO OHO IIPOTUBOPEYUT 3aKOHY HCKIFOYEHHOTO
TpeTberoy». CumurTaeTcs, 4To MpeUIOKEHUE TaKoro pojia MPUHIMIIUAIBHO HE MOXXET ObITh HH
JI0Ka3aHO, HU OIIPOBEPTHYTO B MPE/EIax TOTO sI3bIKa HA KOTOPOM OHO M3JI0KEHO.

B Hacrosimeit paboTe Ha OCHOBE COBPEMEHHOW KIIACCHMYECKOM JIOTMKU HYJIEBOTO IMOPSIKa
npeularatlorcss BapuaHTbl Qopmanuzanuu  «l[lapagokca jpkema», a TakkKe HEKOTOPBIX €ro
paszHoBuAHOCTEN. Heo0X0AMMO OTMETHUTD, YTO COBPEMEHHAs Kilaccuyeckas (opMasibHas JOTHKa
HYJEBOIO MOpsAKa 00JajaeT TeM JOCTOMHCTBOM, 4YTO €€ II0OanbHas HENpOTHBOPEYMBOCTD
Jl0Ka3aHa (J10Ka3aTeabCTBO MPUHAMIICKHUT U3BECTHOMY aBcTpuiickoMy joruky Kypry I'exento).
DT0 03HAYaeT, YTO B paMKaX YIMOMSHYTOM CHCTEMbl HE MOTYT OBITh BBIBE/ICHBI JBE BHEIIHUE
OJTHOBPEMEHHO TOKJIECTBEHHO MCTHHHBIE U B3aUMHO KOHTPAJUKTOPHBIE JIOTHYECKHE (HOPMYJIbI
F u —F. Kpome 3TOro B pamkax COBPEMEHHOM KJIaCCHUECKOH JOTMKH HYJIEBOIO MOPSJIKa MOTYT
ObITh TaKkKe (POpPMaNIM30BaHBl YTBEPXKAEHHUS, KOTOPbIE MO CBOMM JIOTUYECKUM CBOMCTBaM
OTJIMYAIOTCS OT BBICKA3bIBAHUN KJIACCMUYECKON (POpManbHON apuUCTOTENEBCKOM JIOTMUKH B
CMBICJIE OJHO3HAYHOW BBIITOJIHUMOCTH 3aKOHA UCKIIFOUEHHOI'O TPETHETO.

B knaccuueckoit opmMalibHOMN JOTHKE HYJIEBOIO MOpsAKa JIOTHUECKash CTPYKTypa GpopMys Ha
MHO’KECTBE YHAPHBIX JIOTUUECKUX ONEPALNN UMEET CIEAYIOLINHI BUA!
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YHapHble JIOTHYeCKHUe onepanun

X 91™=(=) | 92xE(=) | g3(1) = (1) | g4(0)= (0) @)
0 1 0 1 0
1 0 1 1 0

B Tabmuie (1) yHapHBIX Omepanuil MPUHATHI CIEAYIOIIHE O003HAYCHHUSA: X — JIOTMYecKas
nepemenHast, gl(x) — ¢yukius otpunanus (Herauuu), g2(x) — ¢yukius toxaectsa, g3(1) —
TOXIeCTBeHHast (QyHKIUs Jtornueckoit equnuiibl, §4(0) — ToxxaecTBeHHAS PYHKIIHS JIOTHIECKOTO
Hynsa. O u 1 — yormueckue, TOKIACCTBEHHBIC HYJIb H SJUHHUIIA COOTBETCTBEHHO.

Ocnosnoul 3a0aueil 102UKu HYJl1€e6020 nopﬂdm AeAemcs yCmaHoe/leHue UCMUHHOCNHO20
SHAY€eHUA ¢0p]l/ly.7lbl, eciu onpedeﬂeHbl UCMUHHOCIMHblIE 3HAYEHUA 6X0()}Zl/l/;ux 6 Hee NEPEMEHHDbLX.
HcTHHHOCTHOEG 3HAYCHHE q)OpMy.HBI B TakOM cJjiydac omnpeacisi€rcd MHAYKTUBHO, C IIaramMu,
KOTOPLIC HCIIOJIB30BAJIUCH IMPU IMOCTPOCHUHN (1)OpMyJ'IBI C UCIIOJIB30BaHHUECM Ta6JII/III HUCTUHHOCTH
CBA30K.

KJIACCHYECCKOIO0

Kpurepuii  npoTMBOPeYHBOCTH H dhopmya

HCYHCJIEeHNS BbICKA3LIBAHMIA

HCIIPOTHUBOPCYUBOCTH

[Tycts A — HekoTOpas GpopMyIia KJIACCUYECKOTO0 MCUYUCIICHHS BBICKA3bIBAHUM, a X1,X2,...,Xp —
nepevyeHb BXOISNMX B Hee MePEeMEHHBIX. BorancianM Ry a2 an(A) Ha MHOXKECTBE BCeX HaOOpOB
3HAYEHWH aj, ap,...,an BXOISAIIMX B Hee mepeMeHHbIX. Eciu mpu 3toM Raan. an(A)=0, Ha BCcex
Habopax aj, apz,...,an, To QopMyna A — npusHaemcs mMOHCOECMBEHHO JIOJHCHOU UNU
MOoHCOECMEEeHHO NPOMUBOPEYUBOLL.

Ecnu ke cymectByer HaOOp 3HAUCHHH MEPEMEHHBIX TaKOW, 4TO YCIOBHE Raiaz. an(A)=1
BBITIOJIHSIETCS. XOTS OBl B OJTHOM Cllydae U3 paccMaTpUBaeMbIX, TO Gopmyina A — npusnaemcs
BbINOHUMOU U HENPOMUBOPEUUBOLL.

Kpurtepuii _10ka3yeMOCTH W __HeA0Ka3yeMOCTH _GopMyJ1 KJIacCH4ecKoro ¢GopMajabHOro
HCYMCJICHHUS BbICKA3bIBAHUHI

[Tycts A — HekoTOpas GopMylia KJIACCHUECKOTO MCUUCIICHHUS BBICKa3bIBAHHUM, & X1,X2,...,Xn —
MepeUYCHb BXOMSNIUX B HEE MEPEMEHHBIX. BorunciuM Rgi a2 an(A) Ha MHOXKECTBE BCceX HaOOpOB
3HAYCHUH aj, ap,...,an BXOJAIIUX B Hee MepeMeHHbIX. Ecmu mpu 3ToM Ra a2 an(A)=1, Ha Bcex
Habopax aj, ap,...,an, TO GopMyna A — TOXKIACCTBEHHO MCTHUHHA, MAKds GOpMyna npusHaemcst
00Ka3yeMol.
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Ecmu ke cymiectByer HaOOp 3HAYEHHH MMEPEMEHHBIX TaKOH, 4TO yciaoBHE Raiar. an(A)=1 He
BBINOJIHSACTCSL , TO (popMyna A — HE TOXIECTBEHHO HMCTUHHAS, MAKas (opmyia npusHaemcs
HeooKa3yemoll.

[Ipexne yem mepedTH K GopManu3al yTBEpXKAEHUs, conepxamerocs B «[lapamokce
JDKela», HeoOXOAMMO YTOYHUTh, 4YTO B JAHHOM Cllyyae CleQyeT IPHHATh 3a KpUTEpHil
uctuHHocTu. M3 camoro tekcra «llapamokca mkena» cienyer, 4To YHOMSHYTOE YTBEPKICHUE
HE COAEPKUT MHGPOpPMALMU O BHEUIHMX SIBICHUSAX MM COObITHAX. [loaToMy «MaTepuanbHbIi
KpUTEpPUHA HCTUHHOCTWY» 10 ApHCTOTENI0 B JaHHOM ClIy4ae OTCYTCTBYET, ITOCKOJIBKY
OTCYTCTBYET BO3MOXXHOCTh CpPaBHEHHs BBICKAa3bIBAEMOTO YTBEPKICHHUA C OOBEKTUBHOU
peanbHOCTBIO. TakuM 00pa3oM ocTaercst JTUIlb «()OpManbHBI KpUTEpUHl HCTUHHOCTH». B
COOTBETCTBUH C (OPMAaJIbHBIM KPHUTEPHEM HCTHHHOCTU KIJIACCHYECKOW (HOPMAIbHOM JIOTHKU
HYJIEBOTO MOpsAKa, (QOpPMaAIbHO TOXKAECTBEHHO JIOKHOM  CUMTAaeTcs  TOKIECTBEHHO
npotuBopeunBas  Gopmyna. B uHBIX ciyyasx  sloruyeckas — (Gopmyiga  CUMTaeTcs
HENPOTUBOPEYUBOM.

3ajaya HCCIENOBaHMs JIOTMUECKOW CTpykTypsl «llapagokca sokena» 3akiodaercss B
YCTAHOBJICHHUU BCKTOpa HMCTHHHOCTH, COACPNKAMICIOCA B HEM YTBCPKACHHA, HAa MHOXCCTBC
YHapHbIX JIOTHYeCKHX onepauuid. dopmyna yTBepxkAeHMs, couepxkaierocs B «llapamokce
JDKELa», UIMEET CIIENYIOIIMM BUI:

L=0 2
rzae 0 — JOrmyecKuiit CHMBOJI TOXXKIECTBEHHOTO TPOTHBOPEYHSL.

[Mpumensiss mpaBuna Ttabmuiel (1) s paccMaTpuBaeMoro ciydas, a TakkKe OIeparop
BEKTOPHU3AIINH BBIUUCIUTENBHON Jlorndeckoit mporpammbel MATCAD — 12 | anst ciygast, koraa
JoTHYecKas mepeMeHHas L MokeT mpuHHMaTh JtoOble nomyctumble 3HadeHus (0 wmm 1) u3
00J1acTH CBOETO OIpENEICHHs, MOIyYUM:

(=0 - (;) 3)

N3 dopmynsr (3) crmemyer, 4To B paccMarpuBaeMoM ciydae, (opmylia YTBEpIKICHUS,
conepxaierocsi B «llapagokce pkena» SBISETCA HENPOTUBOPEYUMBOM, M BMECTE C HTUM
HEJI0Ka3yEeMOM.

W3 npuBeneHHOro BhIlIe aHanu3a paccmaTpuBaemoir (opmbl «llapanokce mxena» ciemyer,
YTO JEWCTBUTEIHHO CYIIECTBYIOT TaKHe JIOTHYecKue (HOPMYINbI, KOTOpbIE HE SBISIOTCSA
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ApPUCTOTEJICBCKUMH BBbICKA3bIBaHUSAMHU. [103TOMYy COOTBETCTBHE TOW WM WHOW (opMaibHOM
JIOTHYECKOW (OPMYJIBI 3aKOHAM apUCTOTEIICBCKOM (OPMaIbHOM JIOTHKH JOJIKHO OBITh
000CHOBAHO.

PaznoBuanocteio «llapamokca Jpkema» cyuTaeTcs «Tapagokc Ilmarona u Cokpatan.
[IpuBenem ero tekct B coorBeTcTBUU ¢ /1/. Ilmaron: «Cnenyromiee BbicKasbiBanue Cokpara
oyznet noxubiM». Cokpar: «To, uro ckazan [1maToH, ICTHHHOY.

Huxe Mbl yBUAMM, 4TO 1O cBOeH Jiornyeckoil ctpykrype «llapanokc [lmarona u Cokpara» B
CWJIBHOH CTENEHU OTIMYaeTCsl OT OCHOBHOM Bepcuu «llapagokca mxkena» Tem, 4To COAEPKUT B
ceOe aBe oruueckue nepeMeHHsie. [loaToMy ero MoaenrpoBaHue JTOMHKHO OCYIIECTBIATHCS Ha
MHO’KECTBE OMHAPHBIX JIOTHYECKUX Olepanuii. BBenem cieayromnue 0003HaYCHUS !

0 0
0 1 4)
P:.= S:=
Mmool Mo
1 1
B dopmynax (4), P — Bekrop o0iacTH ONpEACTICHUS HMCTHUHHOCTHBIX 3HAYCHHHA ISt
YTBCPIKACHUA IInarona. S — BCKTOD O6J'IaCTI/I OMPEACIICHUA BO3MOKHBIX HWCTUHHOCTHBIX

3HaueHuid st yrBepxkaeHus Cokpara. @opmynsl (4) 0TpaxkalOT BCEBO3MOXKHBIC KOMOWHAIIMU
coueTaHui (QopMallbHON HCTUHHOCTH HAa MHOXKECTBE OMHApPHBIX JIOTMYECKHX ONepanuil ams
MOTeHIMAIbHBIX yTBepxkAeHUN [lnmatona u Cokpara B yCIOBHUSIX OTCYTCTBHSI MaT€pUalbHOIO
KpUTEpHUs NUCTUHHOCTH.

®opmanusyeM yrepxaeHue [1natona o noxxnoctu yrBepxkaeHuss Cokpara U HailZieM JUJIsl HETO
BEKTOP UCTUHHOCTHBIX 3HAYEHHM

()

S —
[P=(S=0)]=

o = B O

(DOpMaJ'II/ISyeM YTBCPIKIACHUAC COKpaTa 00 UCTMHHOCTH YTBCPKACHUSA IInaTtona u Haiimem s
HETO0 BEKTOP UCTHUHHOCTHBIX 3HAYCHUH .
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(6)

[P=(S=0]=1]=

o - =, O

Kak cnenyer u3 dopmyn (5) u (6) yrBepkaenus Ilmaroma u Cokpara ¢ TOYKH 3pEHHUS
COBPEMEHHOW  KJIacCHYeCKOW  (OpManbHOW  JIOTUKH  HYJIEBOIO  TMOpSAKA  SBISIOTCS
HEMPOTHBOPEYMBBIMH, XOTA W HEJOKa3yeMbIMH, u coracHO (7) (opMaibHO JIOrHYEeCKH
TOXIECTBEHHBI PYT IPYTY:

[[P=(S=01=[[P=(S=0)]=1]] = (7)

I e

Eme omnoii dopmoii «Ilapamokca mkema» sBisercs «llapamokc DnuMeHHIa» KOTOPBIHA
3aKJII0YAETCS B CIEAYIONIEM. DNMUMEHUT, OyIyud KPUTSIHUHOM, CKazal. «Bce KpUTAHE JHKEIby.
Tpebyercst onpeaenuTh BbICKA3aJ JIU OH MPAB.y, UM COJTaN?

HeoOxonuMo OTMETHTH, YTO B OTHOUIEHMM BCEX JAPYTUX KPUTSAH, KPOME HEro camoro, 3To
yIBEpKJeHHE DNUMEHUNA AG11emcs He0OKA3yemMbiM, IOCKOJIBKY HE MPUBEIEHO HU OJHOIO MX
BBICKA3bIBAHUS, CJIEIOBATEIIbBHO HE MMEETCS M JIOCTATOYHBIX OCHOBAaHUM I OIPENEIECHHOIO
YTBEPKICHUS 00 MX UCTUHHOCTH WJIM JIOKHOCTH. OJJHAKO OCTaeTCsl yTBEpKAeHue DMUMEHNU A O
caMoM cebe B TpeTbeM JIMIe, KaK O KPHUTSHUHE, SBJSAIOIIEMCS JDKEHoM. B coBpemeHHOM
(dopManbHONW KJIACCHYECKOM JIOTUKE HYJIEBOrO IOpsiKa YTBEpXKICHHE OIUMEHHJIAa O
COOCTBEHHOM JIOKHOCTH MOJIEIUPYETCS CAeAYIOUIei Tornyeckoil popmymnou:

E=(E=0) (8)

Ananuz ¢opmynsl (8) Ha MHOXKECTBE YHApHBIX JIOTHMYECKHX OIEpaluii MOKa3bIBAET,dToO
bopmya (8) siBIIIE€TCS TOKICCTBEHHO TPOTHBOPEYMBOIA:
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E=E=0i- (2) )

Takum ob6pasom dopmyna (9) mo3BossseT HaM YTBEP)KIATh, YTO YTBEPKIACHHE DIUMCHHA
COO0epICUm NPOMUBOPEUUBYIO T02UYECKVI0 (opmyny TIO OTHOIICHHUI0O K HeMy camoMmy. B
OTHOILIEHUH K€ €r0 YTBEPKIACHUS 10 OTHOLICHUIO K IPYTUM KPUTSHAM MOKHO CI€laTh BBIBOJ,
YTO BBICKA3aHHAsI UM JIOrHYeckas ¢opMmylia SBISETCS HEJOKa3yeMOW M0 MPHUYMHE OTCYTCTBHS
JIOCTATOYHBIX OCHOBAHHH.

W3 mpuBeneHHoro BbIlle aHanu3a paznudHbix (opm «llapamokca ipkena» ciemyer, 4To
paccMOTpeHHbIE (DOPMBI UMEIOT OTIUYAIONIYIOCS IPYT OT ApPYyra CTPYKTYpPY, PU 3TOM TOJBKO B
«[Tapagokce DnUMEHHUIa» COACPKUTCS TOKAECCTBEHHO IPOTHUBOpEUHBas GopMyiia yTBEPKACHUS
OnumeHnga 0 COOCTBEHHOM JIOKHOCTH. Jlornmyeckue (opMyIbl MEPBBIX JBYX PAaCCMOTPEHHBIX
BapuantoB  «llapamokca JpKema»  SBIAIOTCS  HEAOKa3yeMbIMH M BMECTE C  TEM
HEMPOTUBOPEYUBBIMU. MIMEHHO 3TuM Jjorudeckue Qopmyibl, coaepxammecs B «llapamokca
JKENa» OTIMYAKOTCS OT BBICKA3bIBAHUIN apUCTOTEIEBCKON TPAAULIMOHHON JIOTUKH, ISl KOTOPBIX
BBIMIOJTHEHHE 3aKOHA HCKJIIOYEHHOTO TPEThEro SBISETCS 00s3aTeNbHBIM. TakuMm o0pa3om,
coucThyuecKass TEXHUKa JIOTUYECKUX MOCTPOCHUN MOXKET ObITh (PopMaln3oBaHa B paMKax
COBpEMEHHOU (hOpPMAaNTBHON JIOTHKU HYJIEBOTO MOPSAKA, YTO B OMPENEICHHON CTENEeHU MOXKET
CIY)XUTh 00OCHOBaHHMEM JIOTHKO-(puiocockoif  KOHLEMIMH CO(DUCTOB B  YCIOBHUSX
napaHEPOTUBOPEUUBBIX JJOTUUECKUX PACCYKICHUH.

I/ICHOJIb?oyEMBIe HCTOYHHUKMU.

1. «Ilapanokc Jukenay. («Bukumneaus).
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5.@0PMAJIBHO-JTOTHYECKUM AHAJIN3 «ITAPAJTIOKCA
BPAIOBPES»

AHHOTANUA

B nacrosimeil padore npeasiaraercs pemenne oaHoi momyJsipHoii Bepcuu «Ilapagokca
Paccena» B ¢opme «Ilapamokca OpamxoOpes» Ha OCHOBe TPAAUUMOHHON KJACHMYECKOM
dpopmanbHoii  Joruku  Apucrorensi. Dopmanauzanus NPeICTABICHHOr0 PpelleHUs!
NpoBepeHa BbIYMCANTEIbHONH JIOTHYECKON NPOrpaMMoil MaTeMaTH4YeCKOro IakKera
MATCAD 12.

OaHUM U3 IEHTPAIBHBIX MOJO0XKEHUH KIACCHUECKON TPaJIuIIMOHHON apUCTOTEIEBCKON JIOTUKH
SABIISICTCA ~ APUCMOMENEBCKOe NOHUMAHUE 3aKOHA O Henpomueopeyul, KOTOPBIA PEryIHupyeT
JIOTUYECKUE OTHOIICHUS MEXTY KOHTPAIUKTOPHBIMHU BhICKa3bIBAaHUSAMHU. OTMETHM, YTO JIOTHKA
ApHUCTOTEIISI TPUHUMAET 08a Kpumepus UCMUHbL. MAMEPUATbHBLLL (co2llacue MblClell ¢ 8euami)
u hopmanvHulil (cocnacue mviciel mexcoy coooll), npuiem 20CnoOCmEYIouWUM (OOMUHUPYIOUWUM)
Kpumepuem 6 Hell S6151emcst MamepuaibHblll.

PaccmoTpum yueHue ApucroTrens 00 UCTHHE U 3aKOHAX MBIIICHUS. Apucmomens npunumaem
UCMUHY 8 WUPOKOM U 8 Y3KOM cMblclie. Miemuna 6 y3xom 3uauenuu ecmov ucmuna cystcoenus. 1o
ApuCTOTEN0, WCTHHA M JI0XKb, CTPOrO TOBOPS, OTHOCATCA TOJBKO K COCIWHEHHIO H
pa3beIMHEHNIO TIPEJICTABICHUN M TMOHATHHA. Hawu cysxcoenuss mamepuanivHo UCMUHHBL UTU
JIOJICHBL 8 3A6UCUMOCTIIU OM 020, COOMEEMCMEYem iU COBEPUIaemMoe 8 HUX COeOUHeHUe UlU
paszveounenue NpeocmasieHuli U NOHAMuUU camou OeticmeumenvHocmu. Ymo e Kacaemcs
OMOENbHBIX UBOTUPOBAHHBIX NPEOMEMOE MbICIU, MO CAMU NO cebe OHU euje He UCHMUHHbL U He
JIOJICHY.

Takoe nousimue UCMUHBL OCHOBLIBAEMC HA NPEONONIONCEHUU, UYMO NPeoOMen MblCIU
(npedcmasnenue ulU NOHAMUE) CPABHUBAECMCA C PEAlbHLIM 00bEeKMOM, 0MOoOPaAdCeHUeM
KOMOp0o20 OH AGIAEMCA, U 8 Kauecmee UCMUHHO20 HNPUSHAemCs Mo NpeocmagieHue Uil
NOHAMuUe, KOMopoe aA0eK8amHO Ompaxjcaenm mo, Ymo Cyujecmeyem 6 OelcmseumenrbHOCu.
Mbvicniumoe aensiemcss MamepuanrbHO JONCHLIM 6 MOM Clyyde, eclu emy Ui 60obwe He
coomeemcmeayem Huue2o0 6 OelCmeUmenrbHOCmuy, Uil eciu COOMEEemMCmeyIouwull peatbHblll
npeomem 6 Hem OMoOPadCeH He8epHO. MO — MAMEPUATbHAS JIOHCHOCHb, U OHA 3AKTI0YAEmCsl
8 HEeCOOMBemMCmeuU MblCIUMO20 PeanlbHbM 00bekmam. JIpyrod BUA JOKHOCTH — JIOXKHOCTb
cyxaenus. [Io ApucToTento OHa 3aKIIOYaeTCs B TOM, YTO HECYIIECTBYIOIEE BBICKA3bIBACTCS,
KaK CyIIIECTBYIOIIEE, HIIM HA000POT - CYIIECTBYIOIIEE BEICKA3bIBACTCS, KaK HECYIIECTBYIOIIIEE.
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OCHOBHBIM 3aKOHOM MBIIIICHHUS Y APUCTOTEJIS SIBJISICTCS 3aKOH HEMPOTUBOPEUHS. APUCTOTEINb
Ha3bIBa€T ATOT 3aKOH CaMbIM HEOCIIOPHMBIM TNPUHIMIIOM. APHCTOTENb JaeT HECKOJIBKO
(dhopMynupoBok 3TOro 3akoHa. OH raacut: «HegozmodcHo, umobdwvl 00HO U MO Jice, 8 OOHO U MO
JKce 8peMsl, U 8 OOHOM U MOM Jice OMHOWEHUU, U ObLIO U He DbLIO NPUCYuje OOHOMY U MOMY Hce»
/1/. Hapsimy c aToii pa3BepHYTOI (OpPMYJIUPOBKOM JaeTcs KpaTkas OHTOJOrm4eckas (opmyia:
«HeB03MOXKHO, 4TOOBI OJTHO U TO K€, B OJTHO U TO K€ BpeMs, ObLIO U HE OBLIOY.

B kauecTBe NOCTOBEpHEWIIUX IMOJIOKEHUH Yy ApPHUCTOTENs IMPUBOAITCS TAKKE CIEAYIOIINE

(GOpMYIMPOBKH  3aKOHa O HENPOTHBOPEUYHH: «Hego3moxcHno, umobvbl 00HOBPEMEHHO Obiiu
UCTNUHHBIMU NPOMUBONOJIONCHBIE CYAHCOeHUA», WIN: «Heso3modcHo, umobsbl npomueopedaujue
ymeepacoenus Obliu UCMUHHBIMU N0 OMHOWEHUI0 K 00HOMY u momy odce» [1]. Apucrorenem
JAIOTCS. W COKpAIlEHHbIE JOorudeckue Qopmynsl: «FHegosmodcHo emecme UCMUHHO U
ymeepaicoams U ompuyamey» Un: «kHeso3smodHcHo emecme ymeeparcoams u Ompuyams.

[To ApucroTento BbICKa3blBaHUE (a) ONpEIeNseT OJHO NOHATHE (a) U, CIeA0BaTENbHO,
OJTHOBPEMEHHO C HMM BO3HMKAeT JBOWCTBEHHOE eMy MOHsATHE - (He-a). OcHOBHas ¢opmyna
3aKOHAa HENPOTUBOPEUMs TAaKOBa: «a He ecmb He-a». CMBICI 3aKOHOB HENPOTHBOPEYUS U
TOXK/IECTBA B ATOM aCIEKTE TAaKOB: «a HE MOXKET UMETh TOT XK€ CaMblii CMBICII, KAaKOH UMEET TO,
YTO MO CBOEH CYIIHOCTH HE €CTh a», CIIE0BATENBHO, «a eCb a U NOIMOMY He- d eChb He-a».

[lepeiineMm K ydeHHIO ApHCTOTENd O 3aKOHE HCKIIOYEHHOro TpeThero. (OCHOBHas
dopmynupoBka ero y ApwucroTens TakoBa: «PaBHBIM 00pa3oM HE MOXeT OBITh HHUYEro
MocepeIuHe MEXIy ABYMS MPOTHBOPEYALIMMH APYT IPYTY CYXKICHUSAMH, HO 00 OZHOM OJHO
HE00X0IUMO OO0 YTBEPIKIATh, THOO0 oTpULath» /1/.

OTtHomeHne MCKAY ABYMS 3aKOHAMH — 3aKOHOM HCIIPOTHUBOPECYHA U 3aKOHOM UCKIHOYCHHOT'O
TPEThHETO, — II0 ApI/ICTOTeJ'IIO, TAKOBO: ompuyaHue 3aKOHA Henpomueopedus umeem Ce60um
HeobX00UMbIM crneocmeuem ompuyanue 3dKOHA UCKIIIOYEHHO20 mpembveco. 3aKkoH
HECTIPOTUBOPCUUA CCTh HCO6XOI[I/IM21H MMPEAIIOChUIKA 3aKOHA UCKIITFOUCHHOT'O TPCTHETO.

B cooTBeTcTBHY C OCHOBHBIMH 3aKOHAMH JIOTUKHU Y APUCTOTENs AaeTcsa yueHue o6 uctune. I1o
Apucmomento ucmuna u J10X#Cb HAXOOAMCA 8 KOHMPAOUKMOPHOU npomueononodxcHocmu. 1lo
CaMOMYy OIPEIEICHUIO0 3TUX TMOHATUU JIOKHOCTh €CTh OTPHUI[AHUE WCTHUHBI, & UCTUHHOCTh —
YTBEPKACHUE WUCTUHBI. [lonodcenue 0 KOHMPAOUKMOPHOU NPOMUBONOLONCHOCU UCMUHBL U
ey cayaxcum y  Apucmomenss npeonocwvlIKol 00KA3amenbCmed 3aKOHA UCKTIOYeHHO20
mpemwezo.

C OCHOBHBIMU 3aKOHAMHU JIOTUKUA Y APHUCTOTENSI HEPA3pPhIBHO CBS3aHO €0 YYEHHUE O CYXKIACHUHU.
CornacHo ApuCTOTENIO, CYXJACHHE €CThb CHHTE3 TNPEJACTaBI€HUNH. OTOT CHHTE3 €CTh
CyObEKTUBHASI JESITENLHOCTh MBIIIIEHUS, KOTOpas Ha OCHOBE MPEAIISCTBYIOMIErO aHaIu3a
CTAaBUT pa3beIMHCHHBIC DJIEMEHTHI CYXJICHHS B T€ WIM WHBIC JIOTHYECKHUE OTHOIICHHS,
COOTBETCTBEHHO WX MPUPOJE U OTOOpakaeMoi IeHCTBUTENHHOCTU. Takol ke CyObeKTHBHOU
JESATETFHOCTHIO MBIIJICHUS SBJISIETCS U THAalpe3nc, T. €. YMCTBEHHBIM aHAIH3, pasznoxenne. 1 B
YTBEPAUTEIbHOM CYKJIEHUHM €JIMHAas MBICIb pa3jiaraercsi Ha CBOM JJIEMEHTHL. B oTHoueHuu
MOHATUM pa3NIO’KEHUE COBEpIIAECTCS IMOCPEACTBOM JeieHHs. Jualipesuc M CHHTE3 CYTh JBa
MOMEHTa, KOTOpPbI€ MOCTOSIHHO JIOJKHBI B3aMMOJIEUCTBOBAaTh, U MX B3aUMOJCICTBUE JelaeT
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BO3MOXKHBIM TOT IICHXHUYECKHUI IMponecC, 3aKIOYUTCIBHBIM PE3YJIBTATOM KOTOPOI'O SABJISACTCA
JIOTMYECKOC YTBCPKIACHUC UJIN OTPHULIaAHHUC.

Tenepp paccMOTPUM  OHTOJIOTHYECKOE cojepxaHue cyxaeHus. Ilo Apucmomenio
CYOvbeKmusHoe MblulleHue (NCUXON0UYeCKAas CMOPOHA CYIHCOeHUs) ecmb  eOUHCMBEHHDbILL
B03MOJICHBIUL  UCMOYHUK 3A0NYIHCOEHUll U JIONCHOCMU CYoicOeHull. PeambHON K€ OCHOBOM
WCTHHHOCTHU SIBJIETCS MPEXKIE BCErO CaMO OOBEKTUBHOE OBITHE U UL 80 GMOPYIO 0Yepedb
CyOBbEKTUBHOE MBbIIUIEHUE. DopmanbHble NPOMUBOpeyUsi MO2Ym BO03HUKAMb HA CMAouu
AHATUMUKO-CUHMEMUYECKOl  0esImelbHOCMU, KOMOopas nepepadbamvléaem MulCIUMENbHbIIL
mMamepuain 8 cyxicoeHue.

Cornacno Apwucrorento, (opManbHble HCTHHA M JIOKb CYOBEKTHBHBI YyXe€ IOCTOJBKY,
MOCKOJIBKY OHH CYTh CBOKMCTBa ICHXHUYECKUX mporieccoB. Ho, ¢ Opyroil CTOpPOHBI, TOHSTHE
MaTepHAIbHOW HCTUHBI Y APHUCTOTENS OOBEKTUBHO M peanucTu4Ho. Cyswcoenue, no yueHuro
Apucmomens, UCMUHHO UL MO20d, KO20A OMHOUEHUSI COBMECIHO20 UIU PA30eIbHO20 Dblmusl
08YX COOEPAHCAHULL MBICIU, YCHAHOGIEHHbIE 6 CYOBLEKMUBHOM OBUNCEHUU MbIULIEHUS, CYMb
a0eKsamHvle OMoOPANCEHUsL PEATbHBIX OMHOUEHUIL.

Hcmunno mo  ymeepoumenvbHoe  CydcOeHUue, KOmMopoe COOMEemcmseyem peaibHOMY
coemeweHuIo, U UCMUHHO MO OMPUYAmenbHoe CYHcOeHue, KOmopoe coOmeemcmeayenm peaibHou
paszoenvrocmu. M ecnu ompuyamenvroe cydcoeHue uHo20a mpakmyemcs, KaKk ompuyanue
JIOHCHO20 YMEEPOUMeNbHO20, MO U MO OMpUyanue OO0JIHCHO NOKOUMbCS HA pealbHOM basuce,
Ha 0elicmeUumenbHol pa30eibHOCU 8 CAMOM PedlbHOM ObImul.

CyxneHnue ApucTtorenb 0003HAYaeT TEPMUHOM «arno(aHCHUC», YTO 3HAUYUT «OOHApYKUBAIO»,
«OTKpBIBaIO», «BbIpaxaroy». COrJacHO OIMpPENENICHUIO CYXAEHUs, JaHHOMY B counHeHuu «O0
uctoikoBaHum» [1/, cysrcoenue ecmo gvickazviéanue o npuCywHOCmU Ul HeNPUCYUHOCMU 4e2o-
U6 yemy-1ubo u 1611emcs 0coobiM GUOOM peyll, d UMEHHO MAaKol peusto, 8 KOMOpoU HAX00Uum
cB0e 8bipadicenue UCMUHA TUOO JI0HCh.

CorynacHO apUCTOTENEBCKOM JIOTWKE, NpUHUMaeMble €H CYKIEHHUS, O KOTOPbIX MOXKHO
OJTHO3HAYHO YTBEP)KIaTh, YTO OHU JHMOO HCTHUHHBI, JUOO JIOKHBI, MOYHO BBIIEIUTH B
OTJIENIbHYIO KaTerOpUIO0 M Ha3bIBaTh UX BhICKa3bIBaHUSIMH. TakuMm o0Opa3oM BhICKa3bIBaHMS — 3TO
TaKHe CYXKJIEHHUS, KOTOPHIE yIOBJIETBOPSIIOT NEPBBIM TPEM OCHOBHBIM 3aKOHAM JIOTUKHM — 3aKOHY
TOXKJIECTBA, 3aKOHY O HENPOTHBOPEYMH M 3aKOHY OO0 HCKIIOYEHHOM TpeTheM. UeTrBepThiM
OCHOBHBIM 3aKOHOM KJIaCCUYECKOM TpaJULIMOHHOW AapUCTOTENEBCKOM JIOTMKH SBIAETCA
«[IpuHIIMI OCTaTOYHOTO OCHOBaHUS», OKOHYATENbHO chopMynupoBaHHblil I'.B.Jleiibnunem B
17 Beke.

Heo06xoauMo OTMETHUTH, UTO CYIIECTBYIOT YTBEP)KICHHs, HE SBISIOMIMECS BbICKa3bIBAHUSIMH,
T.C. CYHIECTBYIOT YTBCPXKIACHUA B OTHOLIICHWH KOTOPBIX HE BBIIIOJHAKOTCA 3aKOHBI O
HENPOTUBOPEYMH M HCKIIOUEHHOro TpeThero. K Takoro Ttuma yTBEpXKAECHUAM OTHOCATCS
HampuMep YTBEpXKIeHus, cojepxamuecs B mnapanokce «Tspkba [Iporaropa ¢ DBaTiiomy».
VYIOMSIHYTBIN TTapaJOKC ¥ €r0 BOZMOXKHBIE PEIICHUs paCCMOTPEHEHI B /2.
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Ha OCHOBAHHUHU OCHOBHBIX 3aKOHOB JIOTMKH BO MHOTHUX cnyqaﬂx MOXHO yCTaHOBI/ITB ABIIAKOTCA
T€ WM HHBIC YTBEP)KICHHUS BBICKA3bIBAHMSAMH WM HET. HeoOXOOMMBIM M JOCTAaTOYHBIM
YCJIOBI/IGM TOro, 4To paCCManI/IBaeMOG YTBep)KI[eHI/Ie SABJIACTCA BbICKA3bIBAHUCM, SABJISICTCA
IIOJIHOE COOTBETCTBHE €r0 IMEPBBIM TPEM OCHOBHBIM 3aKOHAM JIOTUKH. B 3TOM, U TOJBKO B 3TOM
ciyyae, Ha OocHOBaHMU «[IpHMHIMIIA AOCTATOYHOrO OCHOBAHHUS», TAKOE YTBEPIKICHHE MOXHO
CUMTaTh BBICKAa3bIBaHMEM. JII1 OJTOro HEOOXOAMMO M  JOCTAaTOYHO II0Ka3aTh, 4YTO
paccMaTpuBaeMoOe YTBEPIKICHUE JIOTHYECKHA PaBHO caMOMYy ce0e, YTO OHO JIOTHYECKH HE PAaBHO
CBOEMY OTPHIIAHHIO M B OTHOIIEHHH HEro MOKHO OJHO3HAYHO YTBEPIKAaTh, YTO OHO JIHOO
HCTHHHO, JIMOO JI0KHO.

HGO6XOI[I/IMO OTMCTUTDH, UTO B TOM cnyqae, €CJIM HC Hpe[[CTaBJISIeTCSI BO3MO>XXHBIM I[OCTOBepHO
U OJJHO3HAYHO YCTAHOBUTb, UTO PACCMATPUBAEMOE YTBEPIKIICHHUE YIOBIETBOPSET MEPBBIM TPEM
OCHOBHBIM 3aKOHaM JIOTMKH, TO HA OCHOBAaHHHM YETBEPTOTO OCHOBHOTO 3aKOHA JIOTUKH CIEAYET
clenaTh 3aKJIIOYEHHE, YTO HE HMMEETCS JIOCTaTOYHBIX OCHOBAaHUWM MPUYUCIUTH JaHHOE
YTBEPKJICHUE K KJIACCY BBICKa3bIBaHWI. B 3TOM cilyyae paccMaTpuBaeMO€ YTBEPKICHHE HE
MOMJIKUT JaJbHEMIIEMY pAacCMOTPEHUIO B paMKaxX TpPaJULMOHHOM apHCTOTEJIEBCKOU
KIJIAaCCUYECKOM JTOTUKMU.

[lepeiinem Tenepb K aHanuzy 3(G(GEKTUBHOCTH 3aKOHOB apUCTOTEIEBCKOM KIACCHUECKOU
TPAJUIIMOHHON JIOTUKUA U APUCTOTEIICBCKUX KPUTEPUEB MATEPHUATHLHOU M (POPMATBHON HMCTUHBI
Ha MpuMepe MojaenupoBaHusa kinaccudeckoro «llapagokca Paccena» B ogHON ero momynasipHON
dbopme. HeoOXoauMO OTMETUTH, YTO B CBOE BpPEMs, YIIOMSHYTBIA TapajoOKC, aBTOPOM KOTOPOTO
SIBJISICTCS. BBIJIAIOIIMIACS MaTeMaTHK, JOTUK U ¢uinocod koHna 19-ro wu mepBoit monoBuHbl 20
Beka — beprpan Paccen, mpousBen BechbMa CHIIBHOE BIICYATIICHHE HA MaTEMaTHYECKYIO
OOIIECTBEHHOCTh TOTO BPEMEHH, U JaXKe, M0 CYTH Jela, SBUIICA MPUYUHON pacKoia HEKOTOPBIX
MaTeMaTUYeCKHUX IIKOJ Ha pa3JINYHbIE JIOTHKO-MaTeMaTHYECKUE HATIPaBJICHUSI.

«Ilapagokc OpagooOpesr»

OnHotlt u3 Bepcuit mapajgokca Paccena siBisieTcst mapajokc 1epeBeHCKOro 0pagodpest, CoraacHo
KOTOPOMY OJTHOMY JIEpEBEHCKOMY Opago0pero MpHKa3alld «Opums Kaxcoo2o dHcumeis OepesHu,
KMo cam ne opeemcs, u He Opumsb mo2o HcumeJisi 0epeeHu, Kmo cam opeemcsy, Kak OH JI0JKEeH
MOCTYIHUTH ¢ CO00it?

CranmapTHOe paccykJeHne 00 H3JI0KEHHOM BBIIIE Tapajiokce Opamodpest (MpemasioKeHHOe
camuM beptpanom PaccenoM) mmeer cienyromuid BUI: «ECIH JEPEBEHCKHM Opamobpelt He
OpeeTcsi, TO OH JOJKEH OpHUTh ceds , U, ecliu OH Opeercs , TO OH HE JOHKEH OpHUTH ceOsi».
HGTPYJIHO 3aMCTUTb, YTO B KaXJIOM H3 pPaACCMATPUBACMBIX CJIy4a€B Mbl IPUXOJUM K
MPOTUBOPEUYUIO. B MpUBEACHHOM BBINIE  PACCYKIECHUH MONYAIMBO TPEANOoNaraercs, 4To
JIepEeBEHCKUM OpaioOpeil sBisieTcs KUTelleM TOM JepeBHU B KOTOPOil OH paboTaeT, HECMOTpSI Ha
TO, 4TOo WH(pOpManus 00 STOM HEMOCPEJICTBEHHO HE COJEPKUTCS B TEKCTE TMapajoKca.
[IpencraBnser MHTEpEC TO OOCTOSTENHCTBO, YTO KaK OyHeT IMOKa3aHO Janee, WMEHHO STO
paccyxaenue Paccena, TpaAUIIMOHHO CUUTAOIIEECS COCTABHOW YacThIO JAHHOTO TMapajioKca,
«JIeNAeT ero MmapajoKCaATbHBIM.
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[Tocrapaemcst popmanuzoBatrh ycnoBus «llapamokca Paccena» Ha MHOMXeCTBe OHWHapHBIX
JIOTUYECKUX Orepaluii, MeTolaMi COBPEMEHHOM KJIacCM4ecKoi (opMaibHON JIOTHUKH HYJIEBOTO
MOPANIKA, C LIETBI0 YCTAaHOBUTH, 1O KaKUM MPUYMHAM U Ha KakoMm sramne (opMyIupoBaHUs
YCIJIOBUI MMapajioKca BOZHUKAET «I1apajOKCaIbHAsl CUTyaIUs».

[Tycte A ects yrBepkaenue. «Kurtenb nepeBHH Opeercs cam». Torma oTpuliaHHE 3TOTO
YTBEpPXKICHUS —A mMeeT cienyromuil Bui: «HeBepHO, WTO KHUTENb ACPEBHH OpeeTcs camy.
O6o3naunm uepe3 B yrepxkaenue: «bpamoOpeli Opeer kutens AepeBHU». Toraa oTpuilaHue
3TOro yTBepkIeHus ~B umeer cremyrommii Bua: «HeBepHo, uro OpamoOpeit OpeeT KuTems
NEpEBHW». 3amemum, 4moO 6 HAYAIbHLIX YCA0GUAX NAPAOOKCA HEe COOEPHCUMCS HUKAKOU
unghopmayuu 0 mom, aesemcs au opadoopeil xcumenem oepesHu uiu Hem. Iloosmomy 6 yensx
A0eK8amHo20 J102U4eCK020 MOOENUPOBAHUS PACCMAMPUBAEMO20 NAPAOOKCA HeoOX00UMO
paccmompems 0be smu  8ozmoxcnocmu. O6o03HaunM uepe3 C yrBepxkaeHue: «bpamobpeit
SIBJIICTCSL KUTENEM JEepeBHU». Torga OTpHUIIAHHE 3TOro yTBepxkaeHuss ~C uMeeT cleayrouui
Bu: «HeBepHo,uTo OpanoOpeil siBiIseTCs KUTEIEM IEPEBHI.

HeoOxonnMo OTMETHTH, YTO B COOTBETCTBHUM C TPAJUIMOHHOM KJIACCUYECKOM JIOTMKOM
Apucrorensd, B LEIAX aJ€KBATHOIO PAacCMOTPEHHUS NAaHHOM JIOTMYECKOM 3a1add, CIeAyeT
OIpENIeJINTh MaTepUaIbHBIH U  (OPMaJbHBIA KPUTEPUM MCTUHHOCTH. B cooTBeTcTBUM C
HAa4yaJbHBIMM YCJIIOBUSIMU [apajioKca, IMOJ MaTepUaJIbHBIM U (OpPMaIbHBIM KpUTEpUEM
MCTUHHOCTHU B IAaHHOM CITy4yae Mbl Oy/JieM TOHUMaTh HEIPOTUBOPEUYMBOE BBIITOJHEHHUE «IIPHKa3a»
IepeBEHCKOMY Opaso0pero. TO 03HAYAET, YTO MbI IIOCTAPAEMCsl HOCTPOUTH TAKYIO JIOTHYECKH U
(¢u3nYecKy BBITOJHUMYIO MOJENb PEIIEeHUs MapajgoKca, KOTopas ¢ OJHOW CTOPOHBI HE Oyner
MIPOTUBOPEYUTH HAUYaJbHBIM YCJIOBUSAM MapaJoKca, a C IPYyroll CTOPOHBI OYJET COOTBETCTBOBATH
3aKOHaM KJIACCUYECKOW TPaJULIMOHHOM apuCTOTENIeBCKON joruku. Ilo Hamemy MHeHuIo,
MMEHHO  Takas  CTpaTeruss  HaXOXACHUS  JIOTMYECKOrO  pPElEHUs  COOTBETCTBYET
apUCTOTEIEBCKOMY IIOHUMAHUIO 3aKOHAa O HENPOTUBOPEYUH, IIOCKOJBKY 3aKOH O
HENPOTUBOPEUHNH, KaK pa3 M BBIPAXKAECT CTpeMJIEHUE U30€KaTh MPOTUBOPEUHUS B PACCYKIACHUSIX,
CBSI3aHHBIX C BOCIIPUATHEM OOBEKTUBHON PEaTbHOCTH.

CornacHo HPUHATHIM BhIIIE 0003HAYEHUSM, S3BIKOBas MHTEpIpeTalus (opMalbHON MOoaenn
YCIIOBUH IapajoKca UMEET CIETYIOINN BU!

«Ecan okutens gepeBHH Opeercs caM, TO HEBEpHO, 4TO OpanoOpeil Opeer KuTens
JIEpEBHU,U,ECITH HEBEPHO, YTO SKUTENb JEpPeBHU Opeercs caMm, To OpanoOpeil Opeer kuTens
TEPEBHI.

B npuHATBIX CHMBOHYECKUX 0003HAYEHHSIX PACCMOTPEHHAS SI3BIKOBAsi MHTEPIIPETAIls UMEET
CHEeAYIOUIUI BU!

«Ecmu A,to ~B,u, ecnmu A, To B» @

Beruncnum BekTOphel 3HaYeHUM WCTUHHOCTH (opmynsl ycioBusi «llapamokca Paccena» Ha
MHOKE€CTBE OMHApHBIX JIOTUYECKUX OMepaluii, OMpPEIeICHHBIX COBPEMEHHOW KIIACCHYECKOMH
(hopMaIbHON JIOTMKON HYJIEBOTO TMOpsAKa. B COOTBETCTBHMM C NPHHITHIMH Ha MHOXKECTBE
OMHAPHBIX JIOTUYECKUX OMEPALUN TIPABUIAMU TIOJIOKUM:
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Ha MHO>KCCTBC 6I/IHapHLIX JJOTHUYCCKUX onepaunﬁ IpaBHUJIaMH IIOJIOXKHM.:

)

=, O O

(3)

Toraa BeKTOp MCTUHHOCTHBIX 3HAYCHUIA JIOTH4ecKor popmMyibl (1) UMeeT cieayrommuii BU:

(4)

[(=(A,-B) A (=(-A.B)] =

o - B+ O

U3 (4) B COOTBETCTBUM C MpaBHJIAMHU KIACCHYECKOI (POpMalbHOM JIOTHKH HYJIEBOTO MOPSIKA
cienyer, 4ro ocHoBHOe YycinoBue «llapagokca Paccena» BbIpakaeTcsi HENPOTHBOPEYHBOU
Jorudeckor hopmyIioi.

[lepeiinem Tenepb K paCCMOTPEHHIO BOIIPOCA O TOM, MOXKET JIU SIBJIATHCS IO YCIOBUSAM 33a4u
JIepeBEHCKHI Opazo0peil )kuTeneM To AepeBHU B KOTOpOil oH pabotaer. Buauane paccMoTpum
MEPBYIO U3 JBYX BO3MOXHOCTEH, a UMEHHO: «bpanobpeit sBisercs xuteieM JAepeBHU». B atom
ciiyyae yTBepkaeHue A mpuobOperaer crneayromuid Bua: «bpamobpeit  Opeercs cam».
YTBepxkaenue B mpu sToM mnpunHuMmaer cienyrounii Bun: «bpamoOpeit 6peer OpamoOpes».
HerpynHno BuaeTh, 4ro B paccMaTpuBaeMOM ciydae yTBepkIeHuss A u B oka3biBaroTcs
JIOTHYECKHU SKBUBAJICHTHBIMH APYT IPYTY:
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<(A,B) (5)

Ycnosue (5) sBisieTCs TOMONHUTENBHBIM K (hOpMYJIE YCIOBUSI PacCMaTpUBacMOro Hapajiokca,
MO3TOMY OHO JOJDKHO pacCMaTpHBaThCS COBMECTHO ¢ ¢opmyniol (4) Ha YCIOBHSIX HX
KOHBIOHKIIUHU:

S

[(=(A,-B) A (=(-A.B)] A (=(A,B)] =

(6)

o O o o

13 dpopmyasl (6) ciemyer,uto momosnHutenbHoe ycnosue (5) MPUBOIUT K TOXISCCTBEHHOMY
MIPOTUBOPEUYHUIO. DTO O3HAYAET, YTO MMEHHO JOIMYIIEHHE O TOM, YTO JEepeBEHCKUil Opamobpeit
SBIISICTCS KHUTEJIEM TOU JIEPEBHH B KOTOPOI OH paboTaeT, MPUBOJUT K TPOTHBOPEUHIO.

PaccmoTpum Tenepb BTOPYIO BO3MOXKHOCTh, a UMeHHO: «HeBepHo, uto OpamoOpeil siBisieTcs
KUTeneM JepeBHH». HeoOXoauMo OTMETHTh, YTO 3Ta BO3MOXKHOCTH SBJISIETCS JIOTMYECKU
OCYIIECTBUMON — OpaioOpeid, paboTaronuii B TaHHON JEPEBHE, MOXKET OBITh KUTEJIEM JAPYron
OyM3IexKaiield IepeBHU WM TOpPOJa, 4TO He MpoTuBOpeunT ycioBusiMm «llapamgokca Paccemnay.
Kpome aToro B paccmaTpuBaeMoM ciiydae MpOTUBOPEUUs HE BO3HHUKAET, MMOCKOJIBKY OpamoOpeit
MOKCT HCIPOTUBOPCYUBO BBITIOJIHATH ITIPUKA3 B OTHOILICHUN JKATENnen ACPCBHU. Yro xe KacaeTcsa
€ro caMoro, TO OH B OTHOIIIEHUU ceOsl UMeeT CBOOOAY BHIOOPA, MOCKOJIBKY YIIOMSHYTHIN MPHUKa3
BOBCE HE OTHOCUTCA K HEMY, TaK KaKk OH HE SBISETCA JKUTeNeM 3Tod nepeBHU. [losTomy
OpanoOpeii MoxkeT Oputh cebs, He BCTymas B MPOTHBOpPEYHE C YCIOBUSAMHU MpHUKaza. ITO U
SBIIAETCS TpEAjiaraeéMbIM pEIIEHHEM paccMaTpuBaeMol momynspHoi Bepcuu «llapagokca
Paccena».

B kadectBe 3aiitoueHMs K HacTosmedl paboTe Mbl IMpPHUBEIEM CPAaBHUTENbHBIM aHaIU3
JIOTHYECKUX OCOOCHHOCTEH paccMoTpeHHOH mnonyisipHoi Bepcum «Ilapagokca Paccema» ¢
KJIACCHYECKOW TPaJUIIMOHHON apHCTOTEIEBCKON JIOTUKOM. BOo-NIepBBIX, CleayeT OTMETUTh, YTO
OCHOBHO€ JIOTMYECKOE YCIOBHE paccMoTpeHHOM Bepcum «llapagokca Paccena», BwIpakaercs
dopmysoii (4), norudeckas CTPYKTypa KOTOPOH OTJIMYAETCS OT JIOTHYECKOH CTPYKTYPBI
BBICKa3bIBaHUH apHCTOTeHeBCKOﬁ JJOTUKHN B CMBICJIE€ BBIIIOJIJHUMOCTU 3aKOHA HCKIIIOYECHHOTI'O
TpeTbero. KoHbIOHKIMS gomonHuTenbHOoro ycious (5) ¢ ycmoBuem (4), TPUBOOMT K
TOXKIECTBEHHOMY IIPOTUBOPEUYHIO, KAaK C TOYKH 3PEHUS COBPEMEHHOM KIIACCUYECKOU
(opManbHON JIOTUKH HYJIEBOTO MOPsIKA, TaK U KJIACCHUECKOW TPaJUIIMOHHON apuCTOTEIEBCKOM
norukd. [loaToMy B KadecTBe peIIeHUs paccCMaTpUBAEMOTro IMapajiokca HaMU BBIOpPAHO TaKoe
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JIOTUYECKH OCYHIECTBUMOE PpELICHHE, KOTOPOE€ HE IPOTUBOPEUUT OCHOBHOMY YCIIOBHUIO
paccmaTpuBaemoit Bepcuu «Ilapagokca Paccenay. Takum o6pa3zom, B paccMaTpuBaeMoOM cllyyae,
UMEHHO  apHUCTOTEJIEBCKOE  IIOHUMAaHME  JIOTMYECKOrO0  3aKOHAa O  HEINPOTUBOPEYMH,
OCHOBBIBAIOIIEECS HA CTPEMIICHUH M30€XKaTh IPOTUBOPEUHS B PACCYKICHHSX, ITyTeM CPaBHEHUS
TEX WIA UHBIX CYXICHUN C OOBEKTUBHOW PEaJbHOCTHIO, MO3BOJIMIIO HAWTH HEMPOTHBOPEUUBOE
pelIeHrnEe PACCMOTPEHHOIO I1apaso0Kca.

I/ICHOJIL3yeMI)Ie HNCTOYHUKH:

1. MakoBeabckuii A.Q. «AcTopust JOrUKN».

2. AxBiaeamanum A.H. «I'Hoceosioruveckuii aHaiau3 mapaaokca «Tsiokb6a Ilporaropa c
IBaTIOM»». JHIUKJIoneandeckuii ponn Russika. 2011.
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6.PELIEHUE «ITAPAJJOKCA MD3PA T0OPOJ0B» HA OCHOBE
KOHHOENIWHU TYCTOI'O MHOXECTBA

AHHOTANUA

B Hacrosimeii padore uccienyercs mnomyaspHas Bepcusi «Ilapagokca Paccena» B popme
«Ilapagokca mapa ropoaos». Iloka3zaHo, YTO JaHHBIH NMAPaJOKC MOKeT OBITH pelleH Ha
OCHOBE KOHUENIHH IyCTOr0 MHOXEeCTBA M APHCTOTEIEBCKOr0 NMOHUMAHHMSA 3aKOHA O
HENpPOTHBOPEYHH.

[TonsiTHe TyCTOrO MHOKECTBA SIBJISETCS OJHUM W3 OCHOBHBIX IOHSATUH TEOPUHU KIIACCOB.
IIycTbIM MHOXECTBOM Ha3bIBAETCSl TAKOW KJIACC, KOTOPBIM HE CONEP)KUT HU OJHOTO 3JIEMEHTA.
Ilyctoe MHOXecTBO 00O03Hayaercss cuMBOJIOM . B Teopum Ki1accoB IyCTOE MHOKECTBO
ABJIsieTCA aHasoroM apudmerndeckoro 0 MHOKeCTBa JelcTBUTENbHBIX yncel. [1o onpeaenenuro
CYLIECTBYET TOJIBKO OJHO IycTOe MHOXeCTBO. Dopmyna A= () 03Ha4aeT, YTO MHOKECTBO A He
UMEEeT HU OJIHOTO 3JIEMEHTA, YTO OHO IYCTO, YTO OHO «wcye3aeT». Eciau He BBOAUTH MOHATHUS
IIyCTOI'O0 MHOKECTBA, TO MPH OINPEAEICHUHN TOr0 WJIM MHOIO KOHKpETHOro kjacca C mpHIIoch
OBl 94acTo JenaTh OrOBOPKY. €CIIM OH CYIIECTBYET. DTO MPOUCXOAUT H3-3a TOTO, YTO YaCTO
AJIEMEHTHI KJlacca ONPEJENICHbl TaK, YTO 3apaHee ObIBA€T HEU3BECTHO, CYIIECTBYIOT OHU HJIU
HeT. B akcmomMaTnyeckux TEOpHsAX MHOMKECTB, CYIIECTBOBAHHME CaMOr0 ITyCTOTO MHOXECTBA
YTBEPKAACTCA CHELUANBHONU aKCUOMOU CYWEeCE08AHUs NYCMO20 MHOJCecmed, KOTopas B
CHUMBOJIBHOM BHJI€ UMEET CIEAYIOIUN BUA!

@)Yy Xy & X) (1)

Kak MpaBHUJI0, MHOKCCTBO OKAa3bIBACTCA IIYCTBIM, B TOM CJIy4aC, KOrga XapaKTCpHUCTUUYCCKOC
CBOMCTBO MHO>KECTBA - C(X) , OMIPCACIIOIICE COBOKYITHOCTD 3JICMCHTOB MHOXKECTBA, ABJIACTCA

JJOTUYCCKH, MAaTCMAaTUYCCKU HJIIN (1)I/I3I/IIIGCKI/I HCOCYIICCTBUMEBIM.

HCO6XO,Z[I/IMO OTMCTUTH, YTO BBCIACHHUC IIOHATHA IYCTOIO MHOKCCTBA, U B OCO6€HHOCTI/I,
CBSI3aHHOM C HUM dAKCUOMBbI nycmoeo mrostcecmed, OKa3blBA€T 3HAYUTCIIBHOC BO3JCHCTBUE Ha
caMi JIOTUYCCKUC BBIBOJBI, ITOJTYYAaCMbIC B paMKaX TCOPUU KIJIACCOB.

Jlo co3maHusi TEOPHUM MHOXXECTB, B KJIACCHMYECKOM MAaTeMaTH4eCKOM aHaiu3e, mnpoliema
CYLIECTBOBAHMSI WJIM HE CYIIECTBOBAHUSA TE€X WJIM MHBIX JIOTUYECKUX WM MaTeMaTHYECKHX
O0OBEKTOB ObUIa TECHO CBf3SIHA C HENPOTUBOPEUYMBOCTHIO WM MPOTUBOPEUHUBOCTHIO
onpezensieMblx 00bEeKTOB. Mcxols M3 OCHOBHBIX 3aKOHOB apHCTOTENIEBCKOW JIOTWKH, MpU
MIOCTPOCHUU TOW WUJIM MHOW MaTeMaTU4ecKol TEOpHH, B Hee BKIIOYAIUCH U B HEH npu3Hasanuce
cywecmeyrowumy TOJIBKO T€ OOBEKThI, HEMPOTHBOPEUMBOCTh KOTOPBIX ObLIA YCTaHOBJIEHA C
JOCTOBEPHOCTHIO. Te ke OOBEKThI, KOTOpBIE IO CBOEH JIOTMUECKOW WM MaTeMaTHYecKOu
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IprUpoAc ABJIAIUCH IIPOTUBOPCUYUBBIMHU, - UCKIHOYAINCh U3 ,I[aJ'IBHGﬁHICFo PACCMOTPCHHA B ITOH
TCOpHH, T.C. IPU3HABAIUCE He CYyuleCmeyroumu 6 amotu meopuu.

C coznaHuemM TEOpUU MHOKECTB, U BBEJICHUS B HEE MOHSTHSI IIyCTOTO MHOXKECTBA COBMECTHO C
AKCUOMOU CYUeCm808aHUs NYCMO20 MHONCECMBa, TIPEKHS KOHUEHIUS CYyIIECTBOBAHUS I HE
CYLIECTBOBAHMS T€X WM MHBIX OOBEKTOB B paMKax TOM WJIM MHOW MaTeMaTH4ecKOil Teopuu
KapAUHAJIBHO  M3MeHuinach. Ilpu  omnpeneneHMM  HEKOTOpOro  Kjacca Ha  OCHOBE
XapaKkTepucTruueckoro cporictBa C(X) (XapakTepUCTHUECKOE CBOHCTBO MOKET TMPEICTABIATH

cO0OH TakXKe COBOKYIHOCTb CBOMCTB, KOTOPBIM JOJDKHBI — YJOBJIETBOPSTH  3JEMEHTHI
OIIPENIENIAEMOr0 KIIacCa) CUMBOJIBHAS 3aIKMCh ONPEIEIIAEMOro KiIacca UMEET CIEAYIONUNA BU!

Cls(Cx) ={x: (vx)(C(x))} ()

Bo3moxusl cnenyromue ciaydan. [lepBeiii ciywaii: Xapakrepuctuieckoe cBoicTBO C(X)

SIBJISICTCS JIOTUYECKH, MaTEMaTUICCKH MM (PU3MUYECKU HEOCYIIeCTBUMBIM. Tora He CyImecTByeT
HU OJHOTO 3JIeMEHTa X , YAOBJIETBOPSIOLIETO 3TOMY CBOMCTBY. B sToM ciyuae xmacc C(X)

aBigercs MycTbiM. OIHAaKO B CHUIIy aAKCUOMbBL NYCMO20 MHONMCECmea — IIyCTOE MHOKECTBO
CYIIECTBYET. DTO O3HAyYaeT, 4To B paccMmarpuBaeMoM ciydae kimacc C(X) cymectByer, Kak

IyCTOC MHOKECTBO.

Bropoii ciyuwaii: xapakrepuctuueckoe cBoicTBO C(X) SBIISIETCS OCYHIECTBUMBIM, T.€.
CYILECTBYIOT DJIEMEHTHI X, YIOBIECTBOPSIONINE XapaKTepHcTHUecKoMy cBoiicTBy C(X). B aTom
ciyyae kiacc CIs(Cx) siBisieTcst HEmyCThIM, a ClieIoBaTeNbHO cyliecTByomuM. Eciiu B ¢Bs3M ¢
JIOTHYECKUMH OCOOEHHOCTSIMM XapaKTepucTHUecKkoro cpoiictBa C(X) M C CylIeCTBOBaHUEM
kiacca CIs(Cx) BO3HUKAIOT IPOTUBOPEUMBBIE CYKJIEHHS, TO UX YK€ HEBO3MOXHO UTHOPUPOBAThH
no Toi nmpuunHe, 9to kinacc CIs(Cx) cymecTByeT, 1 aBTOMaTHYECKH CYIIECTBYIOT YIOMSHYTHIE

IMPOTUBOPCUUBLIC CYXKICHUA. Vka3zaHHOE OOCTOSATEILCTBO SBIISICTCS IIpsAMBIM  CIICACTBUEM
IMPpHU3HAHUA MYCTOI0O MHOKECTBA CYIICCTBYIOIIUM.

W3 mnpuBeJEeHHOrO BBIIIE PACCYXACHUS CIEAyeT, 4YTo B JItoOOM cilydae, HEB3Mpas Ha
OCYIIECTBUMOCTh HWJIM HEOCYIIECTBUMOCTh XapaKTepucThueckoro cBoiictBa C(X), Kiacc

Cls(Cx) cymecTByeT Wiu B BUI€ HEIYCTOTO KJlacca, MK JKe B BUJIE ITyCTOT0 MHOXecTBa. Eci ¢
cymiectBoBanneM kiacca CIS(CX) BO3HUKAOT MPOTUBOPEUHMBBIC CYXKICHHUS, TO MBI BEIHYKICHBI

MPpHU3HATHh TAKXKC U (I)aKT X CYHICCTBOBAHMHA. DTO 00CTOSATENBCTBO SBISCTCS HEOTHEMIUMBIM
CBOMCTBOM KaKaoi TCOpHUU KJIACCOB WM TCEOpPHUHU MHOKCCTB, codepofcamed axkcuomy
CYWecme0o8aHUs nycmoco MHodcecmed.

C npyro#l cTopoHbl, Kak OyJeT MOKa3aHO Jajiee, MOHSATHE IyCTOTO MHOXKECTBA SBIISETCS
3(1)(1)6KTI/IBHI)IM CpE€ACTBOM PEIICHUA HEKOTOPBIX KIACCUYCCKUX IMapaaoOKCOB TCOPUHU MHOXKCECTB.
B kadecTBe OJHOrO M3 TaKWX MapaJoKCOB, HUXKE OyAeT paccCMOTpeHa OJHA W3 MOIMYISIPHBIX
Bepcuii «Ilapamokca Paccema» B popme «Ilapagokca mapa ropomo». HeoOXxoagumMo OTMETHTS,
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4yTO B cBoe Bpemsl, «Ilapanokc Paccena», aBTOpoM KOTOPOTo SBIISIETCS BBIIAIOIINIICS MaTEMATHK,
noruk M ¢unocod konma 19-ro wu mepBoi mosoBuHbl 20 Beka — beprpan Paccen, mpoussen
BeCbMa CHJIbHOE BIIEYATJICHHE HA MaTEMaTUYECKYI0 OOIECTBEHHOCTh TOI'O BPEMEHH, U AaXKe, 110
CyTU Jeja, SBUJICS NPUYMHOM pacKoia HEKOTOPBIX MAaTeMaTHYECKHX IIKOJ Ha pa3lInyHble
JIOTUKO-MaTeMaTudeckue HampaieHus. Hmke mpuseneHa dopmynupoBka «llapagokca Mapa
TOPOJIOBY.

«Ilapagokc MIpa ropoioB»

B onnoii cTpane ObUT M3gaH yka3: «Md3pbl TOPOJOB JOJDKHBI JKUTh HE B TOM TOPOJIE, TJI€ OHH
ABJIAIOTCS M3paMHy, a B CIIELUAIIBHOM IOpOoJie MApOBY». Bonpoc 3akioyaeTcs B CIELYIOIIEM - T
JIOJDKEH JKUTh M3P ropozia M3pOB?

Pemenue manHoro napajokca CBOAUTCA K paCCMOTPCHUIO BOIIpOCAa O CYHICCTBOBAHHWU M3pPa
ropoaa M3pOB. Bnauane paccMOTpUM OJHY H3 JBYX BO3MOKHOCTEH. MOp ropoaa MispoOB OBLI
I/I36paH. B stom CJIydac BO3HHUKACT MMPOTUBOPCUUC — MIP IOpoJda MIPOB JOJIKCH KUTb B I'OpPOJC
M3pPOB, M3POM KOTOPOTO OH ABJIACTCA, YTO IO YCIIOBHUIO 3aJa4YU JIOTMYCCKH HEBO3MOXKHO.

Bropas BO3MOKHOCTh OCHOBaHa Ha apHCTOTEIEBCKOM ITOHMMAHUU 3aKOHA O HEIPOTUBOPEUHH,
KOTOpOE 3aKJII0YaeTcss B CTPEMIICHHMHM H30eXaTb MPOTHBOPEUYMM B PacCyKICHHAX, a TaKxkKe
MOHATUM IIYCTOIO MHOXKECTBA: M3p IOpoJia MAIPOB HE MOXET ObITh M30paH, «Kpecio Mapa
ropoJioB — mycTo». B 3TOM ciyyae ropofoM ympaBisieT COBET MIPOB ropojoB. OTMETUM, YTO
3TO pELLIEHUE SIBISIETCS OCYIIECTBUMBIM M HETIPOTUBOPEUNBBIM.

Heobxonumo otmetuts, uto pemienue «llapagokca Mapa ropoioB» CyIIECTBEHHO OTIUYAETCS
OoT pemeHus Japyroil nomynspHoil Bepcun «llapagokca Paccena» B ¢opme «Ilapanokca
Opanobpes», mpuBeaeHHOTO B /1/.

[Ipu pemennn «llapamokca OpamgoOpesi» corjmacHo /1/ oka3bIBaeTCsi, YTO JEPEBEHCKHI
Opamo0Opel sIBISETCS KUTEJIEM APYroi Ou3IeKalilel TepeBHN WK ropoAa. ITO 03HAYAET, YTO
paccMaTpuBaeMblii 00BEKT cymiecTByeT. Haoboport, B «[lapamokce Mapa TopoioB» OKa3bIBaeTcs,
YTO PacCMAaTPHBAEMBI THIIOTETUYECKH OOBEKT HE CYIIECTBYET, a «KPECIO MIpa TOpOJOB —
MyCTO.

TakuM 00pa3oM M3 MPUBEIEHHOTO BHIIIE PACCYKIEHUS MOYHO 3aKIIIOUWTh, YTO KOHIETIIHS
MyCTOTO MHOXXECTBa B JIaHHOM Ciydae IM03BoJMIa 3()()EKTUBHO PEHIUTh PacCMOTPEHHBIH
«[Tapamokc Mapa ropos10B».

Hcnonb3yeMblie HCTOYHUKMH

1. Axpaennanu A.H. ®@opmaiabHo-joruueckuii anaau3 «Ilapagokca Opagodpes».
Ounukiaonexnyecknii pona Russika. 2011.
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7.0 CAHT'YJIIPHOU ®OPMAJIBHO-JIOTUYECKOW U TEOPETHKO-
MHOKECTBEHHOM CUCTEME INCOL&TAMLA

AHHOTANIUA

B Hacrosimeil padore mpeacraBieHO o0llee ONMCaHWe TPAHCUEHAEHTHOH ¢opmaiabHO-
Jlornyeckoii m teoperuxo-mHoxkecTBeHHOH cucteMbl INCOL&TAMLA u HekoTOpbIX,
NMOJy4YeHHBIX HAa ee OCHOBe pe3yabtatax. Ilpm 3ToM mnox ¢opmanbHo-T0rMYecKON
TpaHcueHaeHnuel (oT JgaT. transcendens — BHIXOAMTH 3a Mpe/iesibl) MOHUMAETCS BBIXOJ 32
npeaeabl KJIACCHYECKON apUCTOTEJeBCKOH TPAAUIMOHHON JIOTHKHM, Ha0/JI0gaeMblid M
AOKAa3yeMblii B paMKax COBPEMEHHOH HeNpPOTHBOPEYMBON KJIACCHYECKON (popMaibHOI
JIOTMKHM HYJIeBOro nmopsinika. Kak M3BeCTHO, B COBpeMEHHOH KJaccu4eckoi (popMaibHOM
JIOTMKE HYJIeBOI0 IOPS/JIKA OCHOBHBbIC JIOTHYECKHE 3aKOHbI, IOJIyYaeMble B INpeaeax
KJIACCHYECKOl apHCTOTEJeBCKON TPaJUIMOHHOH JIOTMKHM, SBJISIOTCA TOK/AECTBEHHO-
HCTHHHBIMH JiorH4eckumMu ¢opmyamu. U3BecTHO Takike, 4T0 GopMaibHO-JI0rHYecKasi
HEMPOTHBOPEYHBOCTh  KJIACCHYECKOH  (OPMAJIbBHON  JIOTMKHM  HYJIEBOIO0  IOpPSiAKA
HEOINPOBEPKUMO YCTAHOBJIEHA BBIJAIIIMMCH ABCTPUHCKHM JIOTHKOM H MaTeMaTHKOM
Kyprom I'eesiem U He MOAJIEKMT COMHEHHIO. OJHAKO UCCJIeJ0BAHNE JJOTHYECKUX CBOMCTB
KJIACCHYeCKOi (OpMaAJILHOM JIOTHKH HYJIEBOI'0 NMOPAAKA MOKa3a/10, YTO HECMOTPHA HA ITO
00CTOATENBCTBO, B Hell CYIIECTBYIOT M TaKHe JOTHYeCKHe YTBEpP:KICHHS M JOTHYecKHe
(¢opmyJibl, KOTOpbIe XOTSI H He OTPHLIAIT 3aKOH O HENPOTHBOPEYHMH M 3aKOH
HCKJIIOYEHHOI0 TpeThero, OAHAKO B CHJIbHOH CTENEHH OTJIHYAIOTCH OT KJIACCHYECKHX
apUCTOTEJIEBCKUX  BBICKA3bIBAHMIL B  CMbICJIe COOTBETCTBMSI MX 3aKOHaM o0
HEMPOTHBOPEYHH M MCKJIIYEHHOI0 TPeThero. YNOMSIHYThIe JIOTHYeCKHEe YTBep:KIeHUus u
Jorudyeckue (opmyJbl Kiaaccu4ecKoil (pOpMaJIbHONM JIOTMKHM HYJIEBOI0 MNOPSiAKAa ObLIH
Ha3BaHbI Jorudecku TpanciueHaeHTHbIMH. Cuctema INCOL&TAMLA pa3padorana nis
3¢ (peKTHBHOrO0 HCCIET0BAHMS HMEHHO TPAHCUEHIACHTHBLIX (OPMAIBLHO-JIOTHYECKUX H
JIOTMKO-aHAJIUTHYECKUX (OpPMYJ B Pa3IHuYHBIX (POPMATBHBIX H MNOJYGOPMAIBHBIX
MaTeMaTH4YeCKHX TeOPHUsiX.

B pamkax MexayHaponHOro Hay4yHo-TexHHueckoro ooOmectBa «INCOLy, rpynma
CMELUANNUCTOB TOJ PYKOBOJICTBOM H3PAaWIbCKOIO YYEHOro, paboTaromero B o0jacTu
(bopManbHOMN JIOTUKH, TEOPUH MHOXKECTB, MPUKIATHON MAaTEMaTUKH U MEXaHUKUA - AJIeKcaHapa
AXBIeiMaHu, - YCIEHIHO 3aBEpIINJIa MHOTOJETHIOI paboTy MO CO3AaHUI0 U MPUMEHEHHIO
TPAHCIIEHJIECHTHON MHOTOYPOBHEBOW (POPMaIbHO-JIOTHYECKOM M TEOPETUKO-MHOKECTBEHHOMN
marematnueckoir  cucreMbl  «INCOL&TAMLA»  («Incolumitas &  Transcendent
Multilevel Logical Analysis»). CroBo incolumitas va naTeiHu 0003Ha4YaeT 06€30MacHOCTh. Tem
CaMbIM, B Ha3BaHWU YIOMSIHYTOH JIOTHKO-MAaTeMaTHYeCKOW W TEOPETHKO-MHOKECTBEHHOM
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cucteMbl «INCOL&TAMLA» nomuepkuBaeTcsi, YTO 3HAHHE TPAHCIICHACHTHBIX JIOTHYECKHX
CBOMCTB (hOpMaIbHOM KJIACCUYECKOW JIOTHKHA HYJEBOI'O IOPSJIKA, MO3BOJSCT COJCHCTBOBATH
JIOTUYECKH 0€30MacHOMY €€ MPUMEHEHHIO B TOW WJIM MHOW (OpMaTbHON HMIIU MOITY(hOopMaTbHON
MaTEMaTHYECKOH TEOpWUH, YTO HE MOXKET OBITh TapaHTUPOBAHO TMIPH CTAHIAPTHOM €¢
KCIIOJIb30BAHUHU.

Jlornuueckum siAPOM yIMOMSHYTOM JIOTUKO-MAaTEMAaTUYECKON TEXHOJIOTUU SIBIISIETCS «HOY-Xay»,
chopMynupoBaHHOe H  oOocHOBaHHOe B 1990 romy coBmMecTHO AJIGKCAaHIPOM U
Honapom AxBnenuanu B BUJIE «[IprHIMIIOB JIOTUKO-MaT€MaTHYECKOU
TpaHCUEHJAeHIMMW». B Teuenun mnocneayromux 20 ner, AJnekcaHapoMm AXBIEJUAaHU Ha
OCHOBE YHIOMSIHYTBIX MPUHIUTIOB, ObuIH OCYIIIECTBJICHBI MHOT'OYHCIICHHbBIE
JIOTUKO-MAaTeMaTUYeCKUE, HAay4YHO-TEXHUYECKHE, MYJIbTUAMCUUIUIMHAPHBIE W JIOTUKO-
¢bunocopckue wucciaenoBaHUS, KOTOpble TpUBEIH K  pa3paboTKe  TpaHCLEHIECHTHOU
TEOPETHUKO-MHOXKECTBEHHOM JIornKO-MareMaTrndeckoi cuctemMbl «KINCOL&TAMLA.

OnHuM U3 MEPBBIX, KTO JOTMYECKH U MAaTeMAaTUYECKU CTPOTO MOKa3al CyIIeCTBOBaHHE ciaabo
TPAHCIEHJEHTHBIX  JIOTUYecKuX (opMyn B  J0ocTaroyHo Oorareix  (OpMajbHBIX H
noyiypopManbHBIX MaTEMaTHUYECKUX TEOpUsX, COJAepKalux akcuomatuky IleaHo, Obu1
BbIaromuiics acrpuiickuii nmoruk Kypt [emenb. s ynmoMsHYTHIX BBbIIIE TEOPUN OBLIO
MMOKa3aHO CYIIECTBOBAHKWE B HHUX TaKWX Jorndeckux ¢opmyn F m —F, 94To HE mpencrasisercs
BO3MOXXHBIM JIOKa3aTh WJIH ONPOBEPrHYTh HU OAHY W3 popmyn F wmm —F, mpu ycmoBum, 4to
VIIOMSIHYTBIC BBIIIIC TEOPHH JIOTHYECKH HENMPOTUBOpPEYMBBEL. DTHM caMbiM Kyptom ['emenem
OBLIO MOKA3aHO CYIIECTBOBAHUE B ATHX TEOPHSX TAKUX TPAHCICHJICHTHBIX JIOTHICCKUX (HOPMYIT
F u —F, xoTopble ¢ 0HOIM CTOPOHBI XOTS U HE OTPHUIIAIOT 3aKOHA 00 HCKIIOUEHHOM TPEThEM, HO C
JIpyroil CTOPOHBI M HE YIOBIETBOPSIOT emy. Ilpu sTom mepBas Teopema [enmens B
untepnpetarmu  cucteMbl «INCOL&TAMLA o3Hauaer, 4To eciu JocTaToyHO Ooraras
dbopManpHas waM modygopManbHas MaTeMaTHUecKas TEOpHs, COJAep)Kalas aKCHOMAaTUKY
[Teano, siBisieTCs HEMPOTUBOPEUYMBOM, TO B HEW coriacHo Teopun Kypra ['enens cymecTByroT
TpaHCILeHIeHTHbIE tornueckue popmynsl F u —F.

N3BecTHO, uTO TnoOanbHas (OPMaATbHO-IOTUYECKas HEMPOTUBOPEUMBOCTh KIIACCHMUYECKON
dbopmMasbHOM JIOTMKK HYyJIEBOro mopsinka ycrtaHoBieHa Kyprom Tegenem. I'nmoGanmbHas
(bopManbHO-IOrHYecKass HEMPOTUBOPEYUBOCTh KJIACCHYECKOW (DOpManbHOM JIOTMKH HYJIEBOTO
MOpSAJIKa 03HAYAET, YTO B HEW HEBBIBOJUMBI JIBE TaKU€ TOXJIECTBEHHO HCTUHHBIE JIOTMUECKUE
(dbopMyIibl, KOTOpbIE BMECTE C TeM OTpHLanu Obl apyr apyra. OnHako, TeM HE MEHee, B paMKax
¢dopmanpHO-OTHYeCKOH U TeopeTuko-MHOkecTBeHHON cucteMbl INCOL&TAMLA ynamock
CYIIECTBEHHO pa3BuTh Teopuio Kypra Iemens, B TOM cMbIcie, 4YTO OBUIO JOKa3aHO
CyIIeCTBOBaHME B caMOd  (HOPMAIBbHO-JOTMYECKH  HEMPOTUBOPEUMBOM  KJIACCHUYECKOU
(dbopManbHON JIOTUKE HYJIEBOTO IOPSAJKA CYIIECTBOBAHMWE TAaKUX CHJIIBHO TPAHCLEHICHTHBIX
yTBEepXKIACHU W QopMyn d3Tod Teopud A W —A, 4YTO MO OTACIBHOCTH JIOTHYECKH
HEMPOTUBOPEUYNBO BHIBOAUMO, Kak A Tak U —A. Heo0X01uM0 OTMETUTH,YTO IIPU JOKA3aTEIbCTBE
CYLIECTBOBAHMSI CUJIBHO TPAHCIEHAECHTHBIX YTBEpXKIE€HUH A U —A He ObUI HCHOJB30BaH

48



noruyeckuil 3akoH JlyHca CkoTa, COIVIaCHO KOTOPOMY M3 TOXKJIECTBEHHO IPOTHUBOPEUYHBOI
dhopmysl BRIBOIUMA Jt00ast hopMmysia, B TOM 4YKCIIe U mpoTuBopeune Buma A&—A. Haobopor,
npeacraBieHHoe B pamkax INCOL&TAMLA  dopManbHO-IOTHYECKOE T0KA3aTEIbCTBO
CHJIPHOW  TPAHCUEHICHTHOCTH  YTBepXKIeHMH A W —A, TOApa3ymMeBaeT HMMEHHO
HEMPOTUBOPEUMBHIN (OPMATBbHBIN JIOTMUECKUI BBIBOJ, HE COJEpKAIIUi B ceOe TOXIECTBEHHO
MIPOTUBOPEUYUBBIX (POPMYIL.

B ocHoBe mnpuBeNEHHBIX BBIIIE PE3yAbTAaTOB JexkaT «lIpHMHLIMIBI JOrMKO-MaTeMaTH4YeCKON
TPaHCICHICHIIMN» C(HOPMYTUPOBAHHBIE M JIOKa3aHHBIE COBMECTHO AnekcanapoM u Homapom
Axsnenuanu B 1990 rogy. OHuU COCTOAT U3 CIEAYIOINX YETHIPEX YTBEPKAECHUN, KOTOpPbIE ObLIN
(dopManbHO JIOTMYECKH CTPOTO JO0Ka3aHbl B paMKaxX KIACCHYECKOH (OpPMaIbHOW JIOTUKU
HYJE€BOI'O TMOpAJKa, KaK TEopeMbl, HpudeM Oe3 NPUMEHEHHS KOCBEHHBIX METOJIOB
JI0Ka3aTeNIbCTBA U JIOTMUECKOro 3akoHa Jlynca Ckora.

IlepBblii NPHHIMIT JOTHKO-MAaTEeMATHUYECKOH TPAHCIEHIeHIIMH

B knaccuueckoil (hopManbHOHM JIOTMKE HYJIEBOTO MOpPSAJKAa CYILECTBYIOT TaKHUE JIOTUYECKU
CHJIbHO TPAHCUCHACHTHBLIC YTBCPIKIACHUA U (1)OpMy.HI)I Amn ’_A, YTO IIO0 OTACIIBbHOCTH JIOITNYCCKU
HENPOTUBOPEUYMBO BBIBOJANMO, Kak A Tak U —A.

BTopoii_ NpUMHIMI JIOTHKO-MATEMATHYECKO TPAHCIIEHIEHITHH

B xknaccuueckoil ¢opManbHOW JIOTUKE HYJIEBOIO IOpsiIKAa KOHCTPYKTHUBHO CYIIECTBYET
JIOTMYECKH HHBEPCHOE XaycAop(oBo 0O0IIee TOMOJIOIMYECKOE JIOTHYECKOE IPOCTPAHCTBO, B
KOTOPOM MHOXXECTBO JIOTMYECKMX 3aKOHOB KJIACCUYECKOW  apUCTOTENIEBCKOM  JIOTUKH
BBICKA3bIBAaHUH SIBJISIETCS JIMILIL €r0 COOCTBEHHBIM IMOJKJIACCOM, @ KPOME HETO B YINOMSHYTOM
o0IIeM TOMOJIOTMYECKOM JIOTHYECKOM MPOCTPAHCTBE, B KadyecTBE COOCTBEHHOIO IOJKJacca
COJZIEPKUTCS TaK)Ke M Kiacc cllabo M CUIIBHO TPAHCLEHJIEHTHBIX JIOTMYECKUX YTBEP)KICHHH U

bopmy.

Tpernii npUHIMN JOTHKO-MAaTEMAaTHYECKOH TPAHCIEHACHIINH

B xknaccuueckoil ¢opManbHOW JIOTUKE HYJIEBOIO IMOpsiIKa KOHCTPYKTHBHO CYIIECTBYET
JIOTHUECKHM HWHBEPCHOE apUCTOTENIEBCKOE, MeTpuzyemoe 1o Xaycaopdy TOIOJIOTHYECKOe
JIOTHYECKOE MPOCTPAHCTBO, COJEpIKAIlee JOKAIbHbIE, BHELIIHE (OPMATIBLHO HENPOTHBOPEUHBHIE
JIOTHYECKUE TOINPOCTPAHCTBA (OPMATBHOIO KJIACCHMYECKOro ucuucieHus ['umpbepra, BHYyTpH
KOTOPBIX BBIBOJMMBI TPEJIEIbHO TPAHCUEHIEHTHbIE JOrMYeckue (HOopMysibl, SKBHBAJCHTHbIE
OTPHIIAHUIO 3aKOHA O HEMPOTHUBOPEUHUHU U 3aKOHA 00 UCKIIOYEHHOM TPETHEM.

YerBepThIii NPUHIUI JOTHKO-MATEMATHYECKON TPaHCHEHIeHIINH

Ka)KI[aH, JA0CTATOYHO Ooraras (pOpMaJ'ILHaH HNJIn I'IOJ'IY(I)OpMaJ'ILHaH MaTeMaTU4iCCKast TCOpH:,
CoACpiKallasd TCOPUIO palluOHAIBHBIX YUCCII, OMPCACIICHUC OCCKOHEYHO OOJIBIIONW BEIUYUHBI U
OMMPCACIICHUC B3aUMHO OJHO3HAYHOI'O COOTBETCTBUSA KIIACCOB HJIM MHOKCCTB (B TOM 4YHCIIC U
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OECKOHEYHBIX), COAEPKHUT TaKHe CHJIBHO TPAHCIEHACHTHBIE JIOTUKO-MaTeMaTHYecKue
yTBepKAeHUsT A M —A, 4YTO TO OTAEIbHOCTH, (OPMajbHO JIOTUYECKHM M aHATUTHYECKH
HEMPOTUBOPEUYNBO BBHIBOJUMO, KaK yTBEpKIECHUE A, TaK U yTBepkKACHHUE —A.

B mnacrosmee Bpemss  cucreMa  «INCOL&TAMLA»  mo3Bomser  3¢ddekTuBHO

OCYLIECTBISATh ~ MHOTOYPOBHEBBIE  MYJIbTHAWCHUIUIMHAPHBIC,  MEXKAMCUUIUIMHAPHBIE U
MOHOJUCLUUIUIMHAPHBIE HCCIEAOBAaHMUSA B PA3JIMYHBIX OONACTAX HAYKH M TEXHHKH C
y4eTOM OCOOEHHOCTEH KIACCHYECKOW apHCTOTENIEBCKONH CHJUIOTHCTHKH, apHCTOTEIIEBCKON
KJIACCHUYECKOH  (OPMaIIbHON  JIOTHKH, COBPEMEHHOM KIACCHYECKOM JIOTHKH  HYJEBOTO
MOPSIJIKA, COBPEMEHHOM KJIaCCHUECKOH JIOTHKH NIEPBOTO MOPsAKa, a TaKkkKe OyJIeBOH anreOpsbl.

Ha ocnoBe noruko-maremaruueckoil cucrembl «INCOL&TAMLA» Obuin ycnemHo
pa3peleHbl HEKOTOphIe KJIACCHYECKHE TPYJHOPa3peluIMMble 33Ja4d TEOPUH MHOXKECTB,
MaTeMaTU4eCKOro aHalln3a, KIACCHYECKOM TeOMETPHHM M aHAIMTHYECKOM MEXaHUKH, B TOM
quCIe:

1. UccnenoBana norudeckas ctpykrypa «Kontunyym - runotessl» 'eopra Kanropa, nokazansl
€e JIOTUYECKH TPAHCIICHJCHTHBIE CBOMCTBA, KOTOPHIC 3aKITIOYAIOTCS B OTIIMYMH €€ OT OCHOBHBIX
3aKOHOB KJIACCHYECKOMN TpaIUIIUOHHON apHUCTOTENEBCKON JIOTUKH,
U B paMKax KIJIACCHMYECKOH (OpMalbHON JIOTUKU HYJIEBOIO M IEPBOrO MOPSAIKA, MOIYyYEHBI
HoBbIe pemeHus «Kontunyym-npo6nemen» Kantopa BHe akcuomatuyeckux cucreM ZF u ZFC.

2. BeimonHeH ¢GopMalbHO-JOTMUYECKUI aHaIM3 M JaHbl PEIIEHUS HEKOTOPBIX KIACCHYECKUX
[1apaJIOKCOB B OCHOBAHUAX JIOTUKU. [I0Kka3aHO, 4TO HEKOTOPBIE ApaJOKChl, TAKUE KaK HAIIPUMED
«ITapagokc mwxena» u «llapanokc Ilnarona u Cokpata», ABIAIOTCS c1a00 TPaHCLEHAEHTHBIMU
JIOTUYECKUMH  YTBEP)KIEHUSAMHU, KOTOpPbBIE C OJHOW CTOPOHBI XOTS M HE OTPHULAIOT
apUCTOTENIEBCKHUE 3aKOHBI O HEITPOTUBOPEUMH U UCKIIFOUEHHOM TPETHEM, HO C JIPYroi CTOPOHBI U
HE COOTBETCTBYIOT apUCTOTEIEBCKOMY 3aKOHY OO0 HMCKJIIOUEHHOM TPETheM. Takue JOrMuecKue
(GbopMyIibl B KJacCMUECKOM (OpMaIbHOM JIOTMKE HYJIEBOTO MOpsAAKa KBaTU(PUIUPYIOTCS, Kak
HENPOTUBOPEUYMBBIE M OJHOBPEMEHHO C 3THUM, Kak HeJloKazyemble. TOJIbKO B OJHOW BEpCUU
«[Tapamokca mxena», a umeHHo B «llapagokce OnuMeHuza» COAEPKUTCS TOKIECTBEHHO
NPOTHUBOpEUYNBas Jiorudeckass (Gopmysa, paBHOCHIbHAs YTBEPXKIEHUIO O COOCTBEHHOM
70xkHOCTH. DOpMaNbHO-TOrMYECKUI aHaIN3 YIOMSHYTBHIX MNapaJokcoB mpusereH B /1/. Ha
OCHOBAHHHU KJIAaCCHYECKOH (OpMarbHOM JIOTMKM HYJIEBOTO MOpPSJKAa JaHO TaKKe peIIeHue
«[lapamokca kpokonunay, M Ha €ro TMpUMEpe MPOAHATU3UPOBAH MPOLECC TMOABICHUS
(hopMabHO-IOTHYECKOTr0 TOXKAECTBEHHOTO IMPOTHUBOpEUHsl B mpoiecce GopMaIbHO-TOTHYECKHX
paccyxnennit. dopmanbHO-I0oTHYecKuii aHanu3 «llapagokca Kpokoausiia» MPUBENCH B paboTe
/2/. Ha ocnoBe cuctemMbl «INCOL&TAMLAY» ynanock Takxke HaWTH MO KpailHEH Mepe IBa
pemieHust Ui M3BECTHOro coducruueckoro mnapagokca «Tspkba Ilpotaropa ¢ DBatiom»,
KOTOpBIE OJJTHAKO BBIXOJAT 3a IPEENbl KJIACCUUECKON TPaJULIMOHHON apUCTOTEIEBCKON JIOTUKH.
[Ipemiaraemele B /3/ penieHus, Kak pa3 WLIIOCTPUPYIOT TOT ClIydail, KOT/la Ha MEpBBIN B3I
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KOHTPAJIUKTOPHO MPOTHBOIOJIIOXKHBIE APYT APYTYy JIorudeckue GopMyiibl OKa3bIBAIOTCS HA JIEIie
HEMPOTUBOPEUNBO Pa3pPEIINMbIMH.

3. Ha ocnoBe noruko-marematudeckoii cucrembl «INCOL&TAMLA» pazpaborana teopus
tpancueHaeHTHeIX KiaaccoB TCT (Transcendent Classes Theory), 1enbio KOTOpOH SIBIISETCS
M3YyYEHHE TEOPETUKO-MHOKECTBCHHBIX OOBEKTOB M KJIACCOB (B TOM YHCIE W MHOMECTB), W3
CYIIECTBOBAHMSI KOTOPBIX CJIEAYIOT CJIa00 TPAHCIICHIEHTHBIC, CHJIBLHO TPAHCIICHICHTHBIC U
MpeeIbHO TPAHCIEHACHTHBIC yTBepKIeHus. [loka3aHO CyIIeCTBOBaHHWE TAaKUX OOBEKTOB H
KJIACCOB B KAHTOPOBCKOW TEOPUU MHOXKECTB, & TAK)KE B aKCHOMATHYECKUX TEOPUSIX MHOKECTB
ZF n ZFC. ViccnenoBaHbI JIOTHYECKHE CBOMCTBA METO/A JOKA3aTEbCTBA MO TPAaHCHUHUTHOU
WHIYKIIMA ¥ Ha KOHKPETHBIX MPUMEpax MOKa3aHbl €r0 TPAHCIICHICHTHBIC JIOTHYECKUE CBOMCTRA.
Kpome sToro mokazano, 4ro B akcuoMatumueckux cucremax ZF u ZFC, moctymupyrommx
CYIIECTBOBAHHE IyCTOTO MHOXECTBA, M OCHOBAHHBIX Ha KIACCHYECKOH (DOpMAaIBbHOM JIOTHKE
MEPBOTO TIOPSI/IKA, MyCTO€ MHOMKECTBO 00JaJacT TaKUMHU TPAaHCIICHICHTHBIMU JIOTHYECKUMHU
CBOMCTBaMHM, YTO JIOKA3aTEIbCTBO KJIACCHMYECKOW HempoTuBopeunBoctn cucrem ZF u ZFC
CTAaHOBUTCSI HEBO3MOKHBIM.

4. UccnenoBaHbl JOTMKO-aHATUTHUECKUE OCOOCHHOCTH IISITOTO TocTynaTa EBKiInIa u CBS3aHHBIX
C HUM DPa3JIUYHbIX aKCUOM O MapajuieIbHbIX OpsIMbIX. /J[0Ka3aHO CylIeCTBOBAHKME pallMOHAIBHON
AHATUTUYECKOM, aOCOJIIOTHOW, HEEBKIJIUOBOM IJIOCKOCTH, B KoTopoi «Iloctynmar Ilpokia» o
mapalyICJIbHBIX NPAMBIX JOKA3bIBACTCA KaK TCOpEMaA. OI[HOBpeMCHHO C OTHUM IIOKAa3bIBAC€TCsA, YTO
nATel moctynaT EBkinga B €ro OpUTrMHaIbHOW BEPCUU HE MOXKET ObITh HU JIOKa3aH, HU
ONPOBEPTHYT B paccMaTpuUBaeMOil aOCONIOTHON palMOHAIbHOM aHAJIUTUYECKOW IIIOCKOCTH.
OTUM caMbIM JIOKa3bIBa€TCsl CYIIECTBOBAHUWE aOCOJIOTHOW aHAJIUTHYECKOW TIJIOCKOCTH, B
kotopelx «Iloctymar Ilpoksma» sBIS€TCS JOTMYECKHM HE3aBUCHUMBIM OT IISTOrO IOCTYJaTa
EBkmmna. Kpome atoro Ha ocHoBe mozenu KieliHa, 1 cOOCTBEHHO €BKIIUI0BCKOTO ONpEACIeHUS
napajyieNIbHbIX NPSMBIX, MMOKa3aHO CYIIECTBOBAaHUE TAaKOM Tomojoruueckoi mno Xaycunopody,
Mo/ieT aOCOJIFOTHOM IUIOCKOCTH € OECKOHEYHO pacIIUpSIOIeiicss BO BPEMEHM TpaHULIEH, B
KOTOpOM MOCTynaT o mNapauledbHbIX NpAMbIX JloOaueBCKOro BBINOJHSAETCS Kak Teopema.
[Tokazano, 4yTo B aOCOJIOTHOM PalMOHATLHON AHATUTUYECKOW IUIOCKOCTH, BBIMOJIHEHUE WIIU
orpunianue «llocrynara Ilpokma», CyiecTBEHHbIM 00pa30M 3aBUCUT OT AHAIUTUYECKHX U
TOIOJOTUYECKMX CBOMCTB IUIOCKOCTH M OIPENEICHMs] MapaJlIeIbHOCTH MpsAMBIX. Takxke
M0Ka3aHO, YTO COOCTBEHHO EBKJIMJIOBCKOE OIpe/eNieHHE MapajIeIbHOCTH MPSAMBIX 00ianaer
TPaHCIIEHICHTHBIMU JIOTUYECKMMHU CBOWcTBaMH. VIMEHHO 3TO €ro CBOWCTBO M OOYCIIaBIMBAET
CIPaBEAJIMBOCTh U J0Ka3yeMOCTh MocTynara JIo6ayeBCKOro O MapayieNIbHBIX HPSMBIX MpU
HaJIMYHUU COOTBECTCTBYIOIIUX JIOTHKO-aHAJIMTHYCCKUX CBOMCTB INIOCKOCTH. B paCCManHBaeMOﬁ
MozienM abCONIFOTHOM IUIOCKOCTH ¢ OECKOHEYHO PaCIHIMPSIONIEHCS T'paHUIEeH MATHIA MocTynaT
EBKJ’II/II[a TAK)XC OKa3bIBACTCA HCEAOKA3yCMbIM UM HCEOIIPOBCPKHUMBIM YTBCPKACHUCM, UYTO
O3HA4Ya€T HCIPOTHUBOPCYHMBYIO BBIBOAUMOCTL YTBEPXKACHHUA O HE3aBUCHMMOCTHU IIOCTyJiaTa O
napaieNIbHbIX NpsAMbIX JIoGaueBCKOro 0T OpUrHHANBHOM BepcHU NATOro nocTynara EBkinaa.

51



5. HccnenoBaHbl TpPaHCIECHIICHTHBIE JIOTMYECKHE CBOWCTBa BTOpoi mpobiembl ['minbepra.
[TokazaHo, 4YTO J[0OKa3aTeIbCTBO MPOTUBOPEYMBOCTU DIIEMEHTAPHONW apu(METUKH LENbIX
HEOTPUIATENIbHBIX YHCE, BKIIOYAIOIIUX TOJIBKO OMEpPAIliy CII0KEHUS U YMHOKEHUS B KOHEUHON
00JIaCTH MOJIOKUTENBHBIX LEJbIX YHACEI SBISETCS JIOTHYECKH HEBO3MOXKHBIM. C Ipyroi CTOpPOHBI
MOKa3aHo, YTO JJIs KaXAOH, J0cTarodyHo Ooraroil GopManbHOM Wi TOIXYy(HOpMaNbHOM
MaTeMaTHYECKOM TEOpHH, BKIIOYAIOUICH B ceOs TEOPHIO LENbIX HEOTPUIATEIbHBIX YHCE,
aKCUOMY CYILIECTBOBaHMS IIyCTOIO MHOXKECTBA, AKCHOMY HKCTEHCHUOHAJIbHOCTU MHOKECTB,
METO]l 0OKa3aTelbCTBa MO TPAHC(UHUTHON UHIYKIMH, MOHSATUE U OMNpeesieHne O0ECKOHEUHBIX
MHO>KECTB, orpesieNieHue OEeCKOHEYHO 00b11I0H BEJIMUMHBI, orpezesneHue
B3aMMHOO/IHO3HAYHOI'O COOTBETCBHSI MHOXKECTB (B TOM YMCIIE U JUII OECKOHEUHBIX MHOXECTB), -
CYUIECTBYIOT TaKW€ JIOTUYECKHM CHJIBHO TPAHCLUEHICHTHBIE YTBEpXKACHUS A U —A, 4TO
HENPOTUBOPEUMBO BBIBOAMMO, Kak A Tak u —A. IlomyueHHbli pe3ynbTar O3Ha4aer
HEBO3MOXKHOCTh JJOKAa3aTEJIbCTBA KJIACCUYECKOM apHUCTOTENEBCKOM HENPOTUBOPEUUBOCTH MJIs
KaX/I0HM yITOMSIHYTOH JOCTAaTOYHO 00raToil (hopMaibHON M MOITY(POPMaIbHONW TEOPUH. DTO KE B
CBOIO OdYepelb O3Ha4yaeT, YTO Ha OCHOBE KaXXJOMl TakKol Teopurn HEBO3MOXKHO J10Ka3aTh
KJIACCUYECKYI0 apHCTOTENEBCKYI0 HEMPOTHBOPEUYUBOCTh aKCHOMATH4YecKoi cucremsl Ileawo,
MOCKOJIbKY KaXKas Takas Teopus caMa HE OTBEYaeT KIACCHUYECKOMY apHCTOTEIEBCKOMY
MOHATHIO O HEMPOTHUBOPEUYHUBOCTH.

HccnenoBanbl  CUJIBHO — TPAHCLEHAEHTHBIE CBOMCTBA METOJOB  MAaTEeMAaTH4YECKOH U
TPaHC(UHUTHOM MHIYKIMH, HOPUBOJAALIME B HEKOTOPBIX CIy4yasX K HENpPOTUBOPEUUBOIL
JIOKa3yeMOCTH HEKOTOpBIX YTBEpXJAE€HUMH BuAa A M —A 1O OTHEIBHOCTH B Ipoliecce
CTpEMJICHHsI apT'yMEHTOB JIOTHUECKUX MHAYKTHBHBIX (opMyn k OeckoHeuHocTH. Ilokaszano, uto
CYIIECTBYIOT CIy4ad, KOTJa MPH CTPEMJICHHH K OECKOHEYHOCTH, METOJbl MAaTEeMaTHUYECKOW U
TpaHC(HUHUTHON MHAYKIIMU HE COTJIACYIOTCS C 3aKOHAMH O HEMPOTUBOPEYNHU U 00 HCKITFOYEHHOM
TPEThEM apUCTOTEIEBCKOM JIOTHKH BBICKa3bIBaHUU. [loTydeHHbIE pe3ylbTaThl CBUAETENBCTBYIOT
O CYIIECTBOBAaHMHM 3HAYUTEIBHBIX JIOTHKO-aHATUTHUYECKUX TMPOOJIEM C TOYKH 3pEHHS
apUCTOTENIEBCKOM TPaJIMIIMOHHON JIOTHKH B 00J1aCTH KJIACCHYECKOT0 MaTeMaTHUECKOTO aHalN3a,
a takxe B Teopusax ZF n ZFC, u xopolio cornacyroTcsi ¢ mepBoil U BTopoit Teopemamu Kypra
I'enens o HemosnHOTE (POpPMANBHBIX U MONy(POpMaIbHBIX MaTeMaTuyeckux Teopuil. Heo6xonumo
OTMETHTb, YTO MPHUBEJICHHBIE BBILIIE PE3YJIbTAaThl HUKAK HE 3aTPAarMBarOT U3BECTHBIE PE3yJIbTaThl
BBIJIAIOIIETOCsl HeMeLKOoro Marematuka ['epxapna ['eHIieHa o JOruueckoi COBMECTHOCTH aKCUOM
[leano, momyuennsle uM B 1936 roxy, Ha ocHOBe q00OaBIEHHUS K JIOTHKE IEPBOrO IMOpSIKa
aKCHOMBI 0 OECKBAaHTOPHOUW WHIYKITUH.

6. VccnenoBaHbl TpaHCLIEHJIEHTHbIE JIOTMYECKHE CBOMCTBa IiecTod mpobiemsl ['mianbepra o
MIOJIHOM M JIOTMYECKU CTPOrol aKCMOMaTH3alluu pa3IMuHbIX obnacteit pusuku. [lokazano, 4to B
obmeM ciydae 3Ta 3a7ada sBISETCS (OPMATIbHO JIOTMYECKH HEPA3pPEHIMMOM ¢ TOYKU 3pEHUs
OCHOBHBIX 3aKOHOB KJIACCUYECKOM apHCTOTENEBCKOW JIOTMKU. B 4aCTHOCTM MOKa3aHO, 4TO Ha
OCHOBAHHUU OCHOBHBIX 3aKOHOB apHCTOTEJIEBCKON JIOTMKH HE MOXET OBbITh aKCHOMAaTH3HpPOBaHA
HampuMmep Takas o0jacTe (U3MKH, KaK aHaJIUTHYecKas cTaTuka. [lokazaHo CyliecTBOBaHHE B

52



AQHAJIMTUYECKONM CTAaTHKE TAaKMX CHJIbHO TPAHCLEHJCHTHBIX YTBEPXKACHUI, KOTOPbIE MOTYT OBITh
KaK JI0Ka3aHbl TaKk M OMNpoBeprHyThl. [loka3aHo, YTO KMMEHHO TaKUM JIOTHYECKHM CHJIBHO
TPaHCLIEH/ICHTHBIM CBOMCTBOM oOnajgaeT «lIpuHIMI BO3MOXKHBIX NepeMelieHuit» Jlarpanxka B
OTHOIIEHHUHU UJEAIbHBIX CUCTEM, KOTOPBIN KaK IOKAa3aJIM JIOTUKO-aHAIIUTUYECKUE MCCIIEA0BAHNUS,
MO>KHO JI0Ka3aTh U MOXHO OIpPOBEprHyTh. [lokazaHo, 4To KakoBa Obl HU ObLJIa aKCHOMATHYECKast
cucreMa B 00JacTH aHAIMTUYECKOW CTAaTHMKH, TO OCHOBAaHHas Ha HEW Teopus Wi He Oyaer
coJiep’KaTh yTBEpXKIECHME, coaepxalieecs B «[IpuHLUIIE BOZMOXKHBIX NEPEMELICHUI», U TOra
OoHa OyZeT coJliep’KaTelbHO HEMOJIHOW, UM e oHa OyneT coaepxarh «lIpHHIKIT BO3MOXKHBIX
MepeMelIeHui», a 3HAa4UT TeM camMbiM OyAeT coepXaThb YTBEPKICHHE C MPEAeTbHO
TPAHCLIEH/ICHTHBIMU JIOTUYECKUMHU CBOMCTBAMH, M B 3TOM CiIy4ae OHa He OyleT JIOTMYeCKU
COTJIACOBBIBATHCS C KJIIACCUYECKON apUCTOTENEBCKOMN JIOTHKOM.

AHaJIOTUYHOE MOJOXKEHHUE CKJIAAbIBAeTC M B 00JACTH AHAIMTUYECKOH IUHAMUKU. bbuin
UCCIIEIOBaHbl CUJIBHO TPAHCLIEHJAEHTHBIE JIOTMYECKHE CBOMCTBA BapualMoHHOro «lIpuHuuna
JU AnambGepa-Jlarpanka» B aHaIUTHYeCKOM auHamuke. Iloka3aHbl JIOTUYECKH CHIIBHO
TPAHCLICHJIEHTHBIE CBOICTBAa 3TOr0 MpPHUHLUMIA B O0JACTH AHAIUTUYECKOM JHMHAMUKU
IUIACTUYECKUX CUCTEM. BhIABIIEH HIMPOKUI Ki1acC MJIACTUUECKUX CUCTEM, I KOTOPBIX yCIOBHE
BBINIOJTHUMOCTH BapuanuoHHoro «lIpunnuna /[’ AnamOepa-Jlarpanxa» siBAsieTCsl JOCTaTOYHBIM,
Kak JJis COOJIOJIEHUS YCIOBUM paBHOBECHS, TaK U JJIs MOJIHOTO Pa3pyLICHUs] OJHOW U TOM ke
CUCTEMBI IIPH OJIHUX U T€X )K€ aHAIUTUYECKUX YCIOBMSX NIl BHEIIHEH Harpy3ku. OTHUM CaMbIM
JI0Ka3bIBaeTcsd (OpPMaJIbHO JIOTUYECKU TMpe/ielbHO-TpaHcUeHAeHTHas npupona «IIpunnuna
JI’ Anam6epa-Jlarpanxka», (opMaibHO JIOTHUECKM OSKBHMBAJEHTHAs OTPHUIAHHIO 3aKOHA O
HEMPOTUBOPEUMH U OTPULIAHUIO 3aKOHA 00 MCKIIOUEHHOM TPETHEM.

Takum  o00pa3oM, TIpOBEJIEHHBIE MCCIEJOBAHMUSA MOKa3ald, 4YTO SBJIEHUE JIOTHKO-
MaTEMaTUYECKON TPAaHCUEHACHIIMM  SBJIAETCA HE CIy4allHbIM, a BIIOJHE 3aKOHOMEPHBIM
SBJICHHEM, HaOJI0JaeMbIM Ja)ke B IJ100abHO (POpManbHO HENPOTUBOPEUMBOM KIIaCCHUECKOM
(dbopManbHOW JIOTMKE HYJIEBOIO TOpSAJKA, B KAHTOPOBCKOW M AaKCUMATUYECKUX TEOPHSIX
MHOXecTB ZF u ZFC, BO MHOTHX TpPUKJIAIHBIX 00JACTAX MaTeMAaTUKA U (PU3HMKH, TaKUX Kak
HampuMep Kiaccuyeckas IUJIJaHUMETpUs, aHaJuTHYecKas CcTaTuka W JWHaMuKa. Takoe
MOJIOXKEHHE JIe] HE JOJDKHO Kas3aThCsl YIMBUTENbHBIM, IMOCKOJBKY YK€ ApHUCTOTEN0 ObUn
U3BECTHBI JIOTMKO BpPEMEHHBIE OIPAHMUYEHUS, HAKJIAJIblBA€Mble Ha IPUMEHEHUE 3aKOHa O
HEMPOTHUBOPEUHMHU U 3aKOHA 00 UCKIIIOUEHHOM TpeTheM. B pabote /4/ mpUBOANUTCS COXpAaHEHHOE B
UCTOPUM JIOTUKM MHEHHE ApHUCTOTENs O TOM, YTO 3aKOHbI O HENpPOTHBOPEYHMH U 00
UCKJIIOYEHHOM TPETbeM HE HMMEIOT CWJIbI B CYXJIEHHUSX OTHOCUTENBHO OyIyIIUX COOBITHH M
SIBIIGHUHM, MOCKOJIbKY OyAylire cOOBITHSI HE SIBISIFOTCSI ONPENEIEHHO JeTepPMUHUPOBAHHBIMHU.
OT0 MHeHHe ApHUCTOTENs HEMOCPEACTBEHHO KacaeTcsi TeX (OpMalbHBIX M MOIy(HOpMabHBIX
MaTEeMaTHYeCKUX TEOpHM, KOTOpble TaK WM HHAu€ 3aHMMAIOTCA BOIPOCAMU H3YYEHHUS
0ECKOHEUHOCTH.

Kax HN3BCCTHO, COBpEMCHHAasA TCOPUA KIACCOB U MHOKECTB AOMYCKACT YUCT BPEMCHU B IBHOM
BUJIC. 3To 03HA4YacT, 4TO IpHU YUCTC BPEMCHHU B IBHOM BHUJC, T.C. IIPH MapaMCTpHU3aAllUN TEX HIIN
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MHBIX OCCKOHEYHBIX IPOIIECCOB C IMOMOIILIO BBEICHHS HE3aBHCHUMOIO IapamMeTpa BPEMCHH,
mpo0yieMa MPOTUBOPEYHUBOCTH WM  HEMPOTHBOPCUYMBOCTH  MPUHIUIHAIBHO CHUMAETCS,
ITOCKOJIbKY COOJIIOJICHUE B ATHX YCJIOBHSIX 3aKOHA O HEIMPOTHBOPEYHH M MCKIIIOUCHHOM TPEThEM
HE TMPEACTaBISIIOCh BO3MOXHBIM JaK€ CO3/IaTEI0 OCHOBHBIX 3aKOHOB KJIACCHYECKOMU
TPaIUIIMOHHONH JIOTUKH - Apucroteno. OpHako SBIEHHE JIOTHKO-MAaTeMaTHYEeCKOU
TPAHCUECHJCHIINH, CO CBOCH CTOPOHBI, BHOCUT CYIICCTBCHHBIE KOPPEKTHUBHI B JOKA3aTEIbHYIO
6a3y Tol WM MHOH (OopMaTIbHON MK MoyhopManbHOl MaTeMaTHuecKol Teopun.B yacTHOCTH,
B BOIPOCAX, CBS3AHHBIX C M3YYCHHEM OECKOHECYHOCTH M OECKOHEYHBIX IMPOIECCOB, C IIEIBIO
aJICKBATHOT'O OIMHMCAHHUs YIOMSHYTBIX IPOILIECCOB, CTAHOBUTCS HEOOXOAMMBIM y4eT A u B yoruk
BpeMeHH. Kpome 3Toro, mpu BbIXOJIe 3a HPEICS)Ibl MPUMEHUMOCTH 3aKOHA O HEIPOTHBOPECYUH U
3aKOHA 00 MCKJIFOYEHHOM TPEThEM, CTAHOBSATCS HEIIMTUTHMHBIM MPUMEHCHHE TaKUX KOCBEHHBIX
METOJIOB JIOKA3aTeNbCTB, KaK METOJ JOKa3aTeJbCTBa OT MPOTHBHOTrO, 3akoH KitaBus, 3aKoH
CHSTHUS JBOMHOTO OTPHUIIAHUS, & TAKXKE JPYIHX JIOTUYECKHX 3aKOHOB, CBSI3aHHBIX C 3aKOHOM O
HEMPOTUBOPCYNH U 3aKOHOM 00 HMCKIIOYCHHOM TPETheM. Eciu ke, Kak 3TO MPOMCXOIUT BO
MHOTHX CJIy4asX B JICHCTBUTCIBHOCTH, YIOMSHYTBIE METOJbI BCE K€ MPUMEHSIOTCS
CHUCTEMAaTHYCCKH, KaK 3TO MMEET MECTO B KAHTOPOBCKOM TEOPHUU MHOXKECTB U B Teopusx ZF u
ZFC, To0 mpencraBisieTcss BO3MOXKHBIM, U OCYILECTBICHO B pamkax Teopuu [CT, - BBeaeHue
«[IpuHIIMTIa TOMUHUPOBAHUS (MPUHIIMIIA TPEAIOYTEHHS), COTJIACHO KOTOPOMY Ha MHOXKECTBE
(bopMalIbHO JIOTHYECKUX JOKA3aTEIbCTB B PAMKaX KIACCUYECKOH (POpMaIbHOM JIOTUKU HYJIEBOTO
MOPSJIKA TIPSIMBIC METOJBI JIOKA3aTeNIbCTBA JOMHHHUPYIOT  KOCBEHHBIC (TPSMBIE METOIBI
JI0Ka3aTeJIbCTBA UMEIOT IIPEIIOYTEHHUE ITePe KOCBEHHBIMH).

B noruko ¢unocodckom cmeicne, unes paspabotku cucrtemsl «INCOL&TAMLA» u
ocHoBaHHOW Ha Hedl Teopum TCT, Bocxogur K JIOTUKO (WIOCOHCKOMY YYCHHUIO
«TpaHCIIeHICHTaTbHON JIOTUKW» BBINAIONIETO HEMenkoro wmeiciautens Mvvanymna Kanra,
pPaccMOTPEBIIIETO B CBOCH 3HAMEHUTON pabOTe, BOMPOCH COOTHOIICHUS, CYIIECTBOBAIINX Ha TOT
MIEPUOJT BPEMEHH, PA3IMYHBIX HANpaBJICHUH JOTMKH. B KOHTEKCTE MCTOPUYECKOTO Pa3BUTHS
JOTMKU U MareMaTHku kak Hayk, cuctemMa «INCOL&TAMLA» u teopus TCT mnozBosstor
(GopManbHO-IOTUYECKM M AHAJIUTHYECKH CTPOro OOOCHOBAaTh OCHOBHBIE  IOJOXEHHUS
JI0APUCTOTENIEBCKON JIOrMYECKOW IIKOJIBI CO(UCTOB, CYOBEKTHBHO-JIOTUYECKas M JIOTHUKO-
PENATUBUCTCKAsE KOHIIETIIMU KOTOPBIX, KaK 3TO MOKa3aly MPOBEAECHHbIE UCCIEIOBaHNS, UMEIOT
BIIOJIHE paBHBIE MPaBa Ha CYIIECTBOBAHHE C apPHCTOTEIEBCKOW KIACCHYECKOW TpPaUIIMOHHOM
JIOTUKOM B paMKaxX COBPEMEHHOH TIi00anbHO (HOpMaIbHO HENPOTHBOPEUYUBOM KIIaCCHYECKOM
(dbopMaTbHOW JIOTHKH HYJIEBOTO TOPSIKA, a TaKXKe B BOMPOCAX, CBA3AHHBIX C CYIIECTBEHHOU
JIOTHYECKOW HEOTPEIEIIEHHOCTRIO M M3YYEHHEM JIOTHKO-aHATMTHYECKUX CBOWCTB OECKOHEUHBIX
KJIaCCOB, HAa OCHOBE TEOPHM MHOXECTB M KJIACCOB M KIIACCHYECKOH (DOPMATBHOM JIOTUKH
HYJIEBOTO M TIEPBOTO MOPSIKA.
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8.TEOPEMA IK3UCTEHIUMAJIBHOCTHU YHUBEPCAJIBHOI'O
KJIACCA B AKCHOMATHYECKOH TEOPUU MHOKECTB

AHHOTANUA

B Hacrosimieii paGote wuccieayeTcss BONPOC JA0KA3yeMOCTH JK3HCTEHUHMAJIbHOCTH
(cyuiecTBOBaHMsl) YHMBEPCAJIbHOr0 Kjiaacca U B TOil WM MHOH aKCHOMAaTHYeCKOH TeopHuu
KJI1acCOB MJHM MHOkecTB. [loka3zaHo, 4TO B Ka:K/10il TEOPMH MHOKECTB, B KOTOPOH NMPUHSATA
aKCHOMA CYIIECTBOBAHHMS IIYCTOI0 MHOKeCTBa, - YyTBep:KAeHHe 3K3UCTEHIHATbHOCTH
yHHUBepcajibHOro kjaacca U sBiasiercss aokazyembiM. Kpome 3Toro mnokasaHo, 4rto
yYHHUBepcaJbHbIH KjIacc U oqHOBpeMeHHO siBJisieTcs MHO:kecTBOM. IIpu yciioBuM npuHATHS
AKCHOMBI 0 CylIeCTBOBAHUM NyCTOro MHOKeCTBa, JA0Ka3aHa TeopeMa
IK3UCTEHUHAJIBHOCTH, T.e. J0Ka3yeMOCTh YTBEpP:KAeHHS O CyLIeCTBOBAHMH JII00O0Oro Kjacca
¢ HamepeJ 3aJJaHHBIM XapPaAKTEePUCTHYECKHM CBOICTBOM.

B Teopunm MHOXECTB OCHOBOIIONAraroiee 3HAUYEHUE HMMEET OTHOIICHHWE NPUHAJICKHOCTU
oObekTa 00bekTy. Jlnmsi ero oOo3HaueHUss B TEOPHUM MHOXECTB BbiOpaH cuMmBon <. C
WCIIOJIb30BAaHUEM CHUMBOJIOB JIsi 0003HAYeHUs OOBEKTOB, (DAKT MPUHAMIEKHOCTH O0BEKTa X
00BeKTy Y BeIpakaeTcs cienyromen GopMynoi:

X eY 1)

HaoGopor, ¢akr HempuHamiexHOCTH o00bekTa X 00beKTy Y BBIpakaeTcsi Cieayromei
bopmynoit:

XeY (2)

®opmyna (1) uywmraercs ciuenyrommM o00pa3oM: O00BEKT X TPUHAUISKUAT OOBEKTY Y .
®opmyna (2) unTaercs CAeAYIOMUM 00pa3oM: 00beKT X HE IPUHAIICKUT OOBEKTY Y .

B TeOpI/II/I MHOXECTB IJIA COKpaHIeHHOFO CUMBOJJINYECCKOT'O 0603Ha‘ICHI/I$I A3BIKOBBIX
JIOTUYCCKUX KOHCTPYKHI/Iﬁ HpI/IMeHSIIOTCH TaK Ha3bIBACMBbIC KBaHTOpBI. HaHpI/IMep E' = ABJIACTCA
KBaHTOpOM CymeCTBOBaHI/IH nu HpI/IMeHﬂeTCH JJISL 0603Ha'-IeHI/I5[ CYHICCTBOBaHI/Iﬂ TCX NN HUHBIX
00BEKTOB.

@akT cymiecTBOoBaHUs 00beKTa X BBIPAXKAETCS CIEAYIOMUM 00pa3oMm:
E) (3)

@DakT He CyIIEeCTBOBaHUS 00beKTa X BhIpa)KaeTcs CIEAYIOUIMM 00pa3oM:
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—(3X) (4)

dopmyna (3) uwmraercs cleAyommMM o0pa3om: cymiectByer o0bekTr X . Dopmyna (4)
YHUTAETCS CICIYIOIUM 00pa3oM: He BEpHO, YTO CYIIECTBYET 00BEKT X , WIIH, YTO TO )K€ CaMOe —
00beKTa X HE CyIIECTBYET.

JpyruM OCHOBHBIM KBaHTOPOM TEOPHH MHOXKECTB SIBJISICTCSI KBAHTOP BCEOOIIHOCTH, KOTOPBIN
obo3Havaercs V. ®opmyrna:

VX (5)
O3HaydaeT — I BceX 00beKToB X .
dopmyia:
—(¥X) (6)
03HA4YaeT — He BEPHO, UTO sl BceX 00BEKTOB X .

B COBPCMCHHBLIX HCCIICAOBAHUAX I10 TCOPHUM MHOXCECTB HMCCTCA AOCTATOYHO HOI[pO6HO
pa3pa60TaHHa>1 KJ'IaCCI/I(i)I/IKaI_H/IH T€X WJIM HUHBIX OOBEKTOB M KJIACCOB. HpI/IBeI[eM HCKOTOPLIC
OCHOBHBIC MOMCHTHI YHOMHHYTOI‘/‘I KJ'IaCCI/I(I)I/IKaLII/II/I mo kuure /1/ W3BECTHOrO YEIICKOTO
CIICHUAIMCTA 110 TCOPHUHU MHOXKCCTB — IOKTOpPa I1.Bonenku.

[TycTh maHbl Kakue-mubo yxe CO3JaHHbIE 0OBEKTHI U YKa3aH HEKOTOPBI Coco0, ¢ TOMOIIbIO
KOTOPOTO MOHO BBIIETUTH 3TH OOBEKTHI CPEIU OCTATbHBIX OOBEKTOB. YMOMSHYTHIN Ccoco0
BbIIETICHUS] 0O0BEAUHSET 3TH 00BeKThl. Eclii Ha BbIIETICHHBIE TaKUM 00pa3oM OOBEKTHI MOYKHO
CMOTpPETh, KaK Ha BIIOJIHE PABHOMPABHEIE, TO TOBOPSAT, YTO BBIJEICHA COBOKYHNHOCHb 0OBLEKMO8.
Eciu ke 1o ycIIOBUSIM paccMaTpHBAeMOTO BOMPOCA HEOOXOIUMO MPHU3HATH 32 BBLICICHHBIMU
O0OBEKTaMU pA3IMYHBIC IMO3WIMA W HE TMPEJCTABISACTCS BO3MOXKHBIM HWTHOPHPOBATH TO
OOCTOSITETLCTBO, YTO OHU WMEIOT pAa3JIMYHBIE CBOWCTBA, WM BCTYMAlOT B Pa3IUIHBIC
OTHOIIEHUS, TO TOBOPST, YTO 8bLOENEHO CO0OWECmB0 00bEKMO8.

Boigenenue rpynmnbel 0ObEKTOB M3 COBOKYIHOCTH JIPYTMX OOBEKTOB MPOMCXOAUT HAa OCHOBE
3aJaHis TaK Ha3bIBAEMOr0 XapaKTEPUCTHUYECKOrO CBOMCTBA, KOTOPOE MPEACTABISAET COOOM
MPU3HAK, 110 KOTOPOMY Ta WJIM WHas rpynna oObeKTOB BBIAENISETCS M3 COBOKYIHOCTH JIPYIHX
00BEKTOB.

[Ipu ompeeneHUH HEKOTOPOro Kiacca Ha OCHOBE XapakTepucTtuueckoro cpoictBa C(X)

(XapakTepucTUYECKOe CBOMCTBO MOXKET MPEJCTABISATH COOOW TaKXe COBOKYITHOCTH CBOMCTB,
KOTOPBIM JIOJDKHBI YIOBJIETBOPATH DIEMEHTHI OMPEIeNIeMOro Kjacca) CHUMBOJIbHAS 3aluCh
ONPEAEISIEMOTO KJIacCa UMEET CIEAYIOIIUN BU!

Cls(Cx) ={x: (vX)(C(x))} (7
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OaHMM M3 OCHOBHBIX IMOHSATUH TEOPUU KIACCOB SIBJSETCS MOHSTHE ITYCTOTO MHOMECTBA.
[IycTbIM MHOXECTBOM Ha3bIBAETCSl TAKOW KIIACC, KOTOPBII HE CONEPKUT HU OJHOTO SJIEMEHTA.
[Tycroe MHOXecTBO 0003Ha4YaeTcs CUMBOJIOM . B Teopuum KIIaccoB IycTO€ MHOXKECTBO
SIBJIICTCSL aHAJIOTOM apudmerndeckoro 0 MHOXKECTBA NEHCTBUTENBHBIX yucell. [lo onpenenenuto
CYILECTBYET TOJIKO OJIHO IycTOe MHOKeCTBO. Dopmyina A=(J o03HaYaer, YTO MHOKECTBO A
HE UMEET HU OJIHOTO JIEMEHTA, YTO OHO ITYCTO, YTO OHO «ucue3aeTy». Eciu He BBOAUTH MOHATUS
IIyCTOI'O0 MHOKECTBA, TO IPHU OINPEAEICHUHN TOr0 WJIM MHOIO KOHKpPETHOro kjacca C ImpUILIOch
OBl 4acTo JenaTh OrOBOPKY. €CIHM OH CYIIECTBYET. DTO NMPOUCXOAUT H3-3a TOTO, YTO YacTO
AJIEMEHTHI KJlacca OMPE/ENICHbl TaK, 4TO 3apaHee ObIBaeT HEWU3BECTHO, CYIIECTBYIOT OHU HIIU
HeT. B akcmomarthyeckux TeOpUsX MHOXKECTB, CYIIECTBOBAaHHE CaMOr0 ITYCTOTO MHOYKECTBA
YTBEPKAACTCSA CIEHUANBHOU aKCUOMOU CYWeCmeo8anus Nycmo2o MHodcecmed, KOTopas B
CUMBOJILHOM BHJI€ UMEET CIEAYIOIUN BU!

@X)(yXy & x) 8)

Kax [MpaBUJI0, MHOKCCTBO OKa3bIBACTCA ITYCTBIM, B TOM CJIy4a€, KOI'’la XapaKTCPUCTHUICCKOC
CBOMCTBO MHOKECTBA - C(X) , OIIPCACIIOIICE COBOKYITHOCTD 3JICMCHTOB MHOXKECTBA, ABJIACTCA

JJOTHYCCKH, MAaTEMATUYCCKU HJIN (1)I/I3I/I‘~I€CKI/I HCOCYIICCTBUMBIM.

HCO6XO,I[I/IMO OTMCTUTL, YTO BBCACHUC IOHATHA ITYCTOI'O MHOKECTBA, U B OCO6€HHOCTI/I,
CBSI3aHHOM C HUM AKCUOMbL nycmoeco mrostcecmed, OKa3blBa€T 3HAYUTCIIBHOC BO3JCHCTBHUEC Ha
caMH JIOTUYCCKUE BBIBOJBI, ITOJTYHYAaCMbIC B paMKaX TCOPHUHU KJIACCOB.

Jlo co3maHus TEOpUM MHOXECTB, B KIACCHUECKOM MaTeMaTUYeCKOM aHaimu3e, Mpodliema
CYIIECTBOBAHUS WJM HE CYIIECTBOBAHUSA TEX WJIM HWHBIX JIOTMYECKHUX WM MAaTeMaTUYECKUX
00BEKTOB OblJa TECHO CBS3sIHA C HENPOTUBOPEYHBOCTHIO WM  MPOTUBOPEUYHUBOCTHIO
ompenensieMblXx 00BEeKTOB. MCXONss M3 OCHOBHBIX 3aKOHOB AapUCTOTEJIEBCKOW JIOTMKH, TPHU
MOCTPOEHUH TOM WJIM MHOM MaTEMAaTHYECKOM TEOPHH, B HEE BKJIIOYAJIUCh U B HEW NpU3HABAIUCH
cyujecmsyrouumy TOIbKO T€ OOBEKTHI, HEMPOTHUBOPEUYUBOCTh KOTOPHIX OblIa YCTaHOBIEHa C
JOCTOBEPHOCTBIO. Te ke OOBEeKTHI, KOTOpbIE MO CBOEH JOTHYECKOW WM MaTeMaTH4eCKOU
MPUPOAE ABIBUIUCH IPOTUBOPEUUBBIMU, - UCKIIOYAINCH U3 JAIBHEHIIErO0 PACCMOTPEHUS B DTOU
TEOPHH, T.€. IPUZHABAIIUCH HE CYUIECBYIOWUMU 8 DO MEOPUL.

C co3naHueM TEOpUU MHOKECTB, U BBEJICHUS B HEE MOHATHS IyCTOTO MHOKECTBA COBMECTHO
C aKCUOMOU CYWeCcmB808aHUsl NyCmo20 MHOMCeCmad, PEXHss KOHLIENIHS CYIIEeCTBOBAHUS WU
HE CYIIECTBOBAHUS TE€X WM HHBIX OOBEKTOB B paMKaxX TOW WM MHON MaTeMaTHYeCKON Teopuu
KapJAWHAJIbHO W3MeHWIach. Hwxke, i Kakaod aKCMOMAaTUYECKOM TEOpUH MHOKECTB,
collepXkKalIel akcuomy Cywecmeosanusi nycmozo MHodxcecmed, Oyner chopMyaupoBaHa W
JI0OKa3aHa TeopeMa O  CYIIeCTBOBAaHMHM  JIIOOOTO  Kjacca C  Hamepen  3aJaHHBIM
XapaKTEPUCTUYECKUM CBOWCTBOM.
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TeopeMa dK3NCTEHIMAILHOCTH KJaccoB (AxBaennanu A.H. — 2011 r.)

Jis kaXKaoi aKkCMOMAaTUYECKOM TEOpUH KJIacCOB, CO/EpKalllell aKCHOMY ITyCTOI'O MHO>KECTBA,
CYLIECTBOBAHHE IYCTOTO MHOXXECTBA SIBJISIETCS JOCTATOYHBIM YCJIOBHEM [UIsl JOKa3aTelIbCTBA
CYLIECTBOBAHHME KaXKJIOTO KJlacca, OMpPENesieMOro Harmepes 3aJaHHBIM XapaKTepUCTUYECKUM
CBOWCTBOM (HJIM COBOKYITHOCTBIO CBOHCTB) C(X) .

JlokazaTenbCcTBO

Paccmorpum cnenyromue cimydau. [lepBbiii ciydail: xapaktepuctudeckoe cBocTBo C(X)

SIBISIETCSI JIOTHYECKH, MATEMAaTHUECKH WM (PU3UYECKH HEOCYIECTBUMBIM. Toraa He cymiecTByeT
HU OJIHOTO JJIEMEHTa X , YIOBJIETBOPSIOIIETO 3TOMY CBOWCTBY. B 3TOM ciywae kimacc co
coiictBoM C(X) siBisiercst mycThiM. OJHAKO B CHILy axkcuomwsl nycmozo mHoodicecmsa (8) —

IIyCTOC MHOXKCECTBO CYHICCTBYCT. 910 O3HA4YaceT, 4YTO B paccMaTpuBaACMOM CJIyda€ KJiacc C
CBOMCTBOM C(X) XOTdA U ABJIACTCA IIYCTBIM , HO TEM HC MCHEC CYHICCTBYCT, KAK IIYCTOC

MHOXXCCTBO.

Bropoii cmyuail: xapakrepuctuueckoe cBoicTBO C(X) sABIsSeTCS OCYILECTBUMBIM, T.€.
CYILECTBYIOT DJIEMEHTHI X, YIOBIICTBOPSIOLINE XapaKTepHCcTHUecKoMy cBoiicTBy C(X). B aTom
ciyyae, corsnacHo (7), wiacc CIS(Cx) siBisieTcst HEmyCThIM, a CJEIOBaTeNbHO - TeM OoJee

CYLIECTBYIOILIHM.

W3 mpuBeJeHHOrO BHIINIE PACCYXKACHUSA CJIEAyeT, 4YyTOo B IOOOM clyyae, HeB3upas Ha
OCYIIIECTBUMOCTh HWJIM HEOCYIIECTBUMOCTh XapaKTepucTmdeckoro cBoiictBa C(X), Kiacc

Cls(Cx) cymecTByeT wiv B BHJE HEIYCTOTO KJlacca, WIIM e B BHJIE ITyCTOTO MHOXKECTBA. DTO
O3Hayaer, 4To ecium c¢ cymectBoBanueM kiacca CIS(CX) BO3HUKAIOT NPOTHBOPEUMBHIC

CYXKACHUA, MmO Mbl GblHy.?fC()eHbl npusHamos makoice u gbaKm ux cyulecmeosarusl. 9T0
00CTOSITCILCTBO SBIISICTCA HEOTHEMIIMMBIM CBOHCTBOM Kaxgon TCOpHUU KJIIACCOB WJIM TCOPUU
MHOXCCTB, codepofcau;ezl aAKCuomy cyuecmeoeaHtus nycmozco mMuoaxHcecmed, N ABJIBSICTCSA NTPAMBIM
CJICACTBHUECM IIPUHATUS YHOMHHYTOﬁ AKCHUOMBI.

Kak w3BectHo, wuzaes Boigenenus kiacca CIS(Cx) ¢ momomplo  yka3zaHUS — €ro
XapakTepucTrueckoro cpoictBa C(X), TPUHAMICKUT CO3/IATEII0O TEOPUU MHOKECTB —

BBIIAIOIIEMYCSI HeMelkoMy MaTtemaTtuky ['eopry KanTtopy. OnHako, y)xe Ha HadyajabHOM 3Tare
pa3BUTHS TEOPUU MHOXKECTB, JPYIMM 3HAMEHUTBIM MAaTEMaTHKOM, JIOTUKOM M (¢uiocopom
beprpanom Paccenom ObII0 BBIABHHYTO BO3pa)KEHHE NMPOTUB BBIJCIEHHS Kjacca C MOMOILBIO
moboro xapakrepuctaaeckoro cBoictBa C(X) . MM ObUT TOCTPOEH TEOPETHKO-MHOKECTBEHHBIN
napajgokc, Tak Ha3biBaeMmblii «l[lapagokc Paccena», KOTOpBIM [1OKa3bIBa€T BBIBOJUMOCTH
MIPOTUBOPEYUBOTO CYXJICHUSI HA MHOXKECTBE CY)KJIEHUN KAaHTOPOBCKOM TEOpUH MHOXecTB. Hike
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MpUBOJATCA (HOPMYIUPOBKA YIIOMSHYTOIO IMapajiokca M COOTBETCTBYIOIIEE PaCCYyXIACHHE,
MPUBOJIALIEE K AHTUHOMHUH.

IHapagoxc Paccesa

Kitacc Z Ha30BeM peryssipHBIM, €CIIH ISl HETO BBIMOIHSIETCS COOTHOIICHHE:
ZeZ 9)
KHaCC Y HAa30BEM Hepery.ﬂﬂpHBIM, €CJIN JIs1 HETO BBIIIOJIHACTCS COOTHOILICHUECE.

YeY (10)

Chopmupyem kitace R crenyrommm oopazom:
R=CIs(Z2)={Z2:Z ¢ Z} (11)
3amauMcst BOIIPOCOM, SIBIISIETCS JIM Ki1acC R perynsipHbIM 1100 HET?

Ecnu knacc R saBisgercs PEryJIIpHBIM, TO BBIIIOJHACTCA YCIIOBUC!

Re¢R (12)

Torma xnacc R ynomnerBopsier onpeaenenuto (11), u B cuiy camoro omnpeaeneHus (11)
Kkiacca R cienyer:

ReR (13)

Takum oOpazom:
(RgR)=(ReR) (14)
PaccmoTpum Teneps BTOPYHO BO3MOXKHOCTb, @ HMEHHO:

ReR (15)

Torma B cuiy onpeneneHus: IPUHAUICKHOCTH 00BEKTa Kiaccy, Kiace R sBIsieTcs 2IeMEHTOM
camoro cebs, m B cuiay omnpeneneHuss (11) aas HEro BBITONHIETCS XapaKTEPHUCTUYCCKOE
CBOMCTBO, COTJIACHO KOTOPOMY:

Re¢R (16)

Takum oOpazom:

(ReR)=(Rg¢R) @17
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N3 conocraBnenus (14) u (17) cnenyer:
(ReR) < (ReR) (18)

Msb1 BuguM, uto cooTHoumieHue (18) BcTymaeT B OYEBUAHOE MPOTHUBOPEUME C 3aKOHOM O
HENPOTUBOPEUHUH APUCTOTEIIEBCKOM KJIACUYECKOM JIOTHUKH.

Hasosewm kimace R - xitaccom Paccena. Bo3HuKaeT ecTeCTBEHHBIN BOIPOC: SBISAETCS JIU KIIACC
Paccena nemyctbiM? J{nst Toro, uTOOBI IMOKa3aTh, YTO Kiacc Paccena sBIsS€TCS HEMYCTHIM,
JOCTaTOYHO MOKAa3aTh, YTO OH COAEPIKUT XOTS OBl OJJMH JIeMEHT. J{JIsl 3TOro pacCMOTPHUM ITyCTOE
MHOXecTBO . B cuny popmyiist (8) nmeem:

(W )y e 0}=2 (19)
B cuny ¢popmyiist (19) umeem:
Ded (20)
U3 conocrasnenus (11) u (20) cnenyer:
eR (21)

N3 (21) cnenyer, uro kiacc Paccena sBnsercs HenmycThiM. [loaToMy B cuily TeopeMbl
9K3UCTEHIMAIBHOCTH KJIAcCOB, - Kiacc Paccena cymectByer. [lokazaHHOE yTBEpKICHUE MOXKHO
c(opMyIHpOBaTh B BUJIE CIENYIOIIEH TEOPEMBI.

IlepBasi TeopeMa IK3UCTEHIIMAJBLHOCTH KJjacca Paccena

(AxBaemuanu A.H. — 2011 r.)

Jns ka0l akCHMOMAaTHYECKOM TEOPHHU KJIACCOB, COJIEpMAIIEH aKCMOMY IyCTOTO MHOKECTBA,
CYIIIECTBOBAHHUE ITYCTOTO MHOKECTBA SIBIIACTCS JOCTATOYHBIM YCJIOBHEM ISl JIOKAa3aTeIbCTBA
cyliecTBoBaHus kinacca Paccena - R.

AP = IR(R={Z:Z ¢ Z}) A (R = D)) (22)

Ha ocHoBaHWM IIOTMYECKOTO 3aKOHA KOHTPAMO3WIIMU, MPUBEIECHHYIO BBIIIE TEOPEMY MOXKHO
chopMyITUpPOBATH UHBIM 00pa3oOM.
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Bropasi TeopemMa IK3UCTEHIIMAJILHOCTH KJacca Paccesia

(AxBjaenumanun A.H. —2011 r.)

JUis KaKaoM aKCHMOMAaTH4YeCKOM TEOPUM KJIACCOB, COAEpXkKALICH aKCHOMY CYIIECTBOBaHUS
IyCTOTO MHOXECTBa, OTPULIAHHE CYIIeCTBOBaHMsA Kiacca Paccema - R, Bueder 3a co0oii
OTpPHUIIAHUE CYLIECTBOBAHUSI ITyCTOr0 MHOXeCTBa J :

—3AR(R={Z:Z ¢ Z}) A(R= D)) = -3 (23)
JlokazaTenbCcTBO

B CHUJIy COOTHOUICHUA (22) M JIOTHYCCKOI'0 3aKOHa KOHTPAIIO3ULIMHA UMECM.

A= 3IR(R={Z:Z ¢ ZY A (R= D)) &

(24)
(-IR(R={Z:Z 2 Z}) A (R % D)) = —3D)

[Tonyuennoe B dpopmyie (18) mpoTuBopeure moOyx)aaeT K MOUCKY TaKOrO OrpaHHYCHHS Ha
XapaKTEePUCTHYECKOe CBOKMCTBO Kiacca C(X), KOTOopoe CrmocoOCTBOBaIO Obl H30€KaHHUIO
npoTUBOpeuus pu (popMHUpOBaHKKM TOro WiKM WHOTO Kiacca. @opmyna (18) mokassiBaer, uTO
MoJIly4yaeMoe B HEH MPOTUBOpEYHE, HAPYIIACT TAKXKE BBITOJHUMOCTh 3aKOHA 00 MCKIIOYCHHOM
TpeThbeM. M3BECTHO, YTO 3aKOH O HEMPOTUBOPSUYHH SBISICTCS HEOOXOIWMBIM YCIOBHEM IS
3aKOHA 00 MCKIIOYCHHOM TPEThEM. JTO O3HAYAET, YTO COOJIOJCHUE 3aKOHA 00 UCKIIOYCHHOM
TPEThEM, SIBIISICTCS JTOCTATOYHBIM YCIIOBHEM JUIS BBIMTOJIHUMOCTH 3aKOHAa O HEIPOTHBOPCUHH.
Kpome 3toro, hopManbHO JIOTHUECKH, YIIOMSHYTHIC 3aKOHBI PABHOMCTHHHBI B COOTBETCTBUU C
(dbopManbHBIM KpUTEpUEM HCTHHHOCTH. Ha 3THX 0OCTOATEIhCTBAX M OCHOBAHBI OTPaHHUEHUS,
HaKJaJbIBaeMble Ha XapakTepuctuueckoe cBoiictBo C(X). Ha coBOKYMHOCTH BceX BO3MOXKHBIX

KJIACCOB BBIACIIAIOT TaK HA3BIBACMBIC MHOXKECTBA HA OCHOBAHHU CJICAYIOUICTO OIIPCACIICHUA.

OnpeaesgeHye MHOKECTBA

MHO0keCTBOM Ha3bIBAETCA KJIACC, YAOBIETBOPSIONINHN CIEIYIONIEMY YCIOBHUIO!
Set(Cx) ={x: (VX)(C(x)) A (vy(C(y) ®—-C(y)} (25)

®opmyna (25) o3HauaeT, YTO MHOXKECTBOM SBISETCS TAaKOM Kiacc, 3JEMEHThl KOTOPOTo
VIOBJICTBOPSIOT XapaKTepUCTHIECKOMY CBOMCTBY C(X), M, KpOME 3TOr0 JUIS KaXKJI0ro 00beKTa

Y Ha OCHOBAaHHH 3aKOHAa 00 HCKIIIOYEHHOM TPETHEM MOXHO PCUINTH, YAOBJCTBOPSACT JIM OH

XapakTepucTHIecKoMy cBoiicTBy C(X), mubo Her.

Taxknm 06p330M MBI BHJIUM, YTO IIOHATHEC MHOXECTBAa HC IMNPUHAMJICKHUT K YHUCITY
CaMOOYCBUAHBIX THOHSITHH. HpI/I 9TOM TO WJIKM MHOC KOHKPETHOC MHOXECTBO MOXKET 0003Ha4YaThH
cooO1iecTBO 00beKTOB. Bbimatomuiicss udemickuit Matematuk bepHapn bonbiano, xoTopsiit
NIEPBHIM BBEJI TIOHATHE MHOKECTBA, JOJKEH ObUT MPUI0KHUTh HEMAJIO YCUIIHA, YTOOBI 0OBSCHUTD
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YUTATENI0, YTO COBOKYMHOCTh KakKuX JHMOO OOBEKTOB, a TeM Oojee cooOImecTBO OOBEKTOB
3a4acTyl0 Pa3HOPOJHBIX, MOXKHO IIPEJICTaBUTh ceOe, KaK CaMOCTOSTEIbHYIO CYIIHOCTb.
dopmya (25) mo3BoJIIET pacCMaTpUBaTh MHOXECTBA, KaK BIIOJIHE OINpPEICICHHBIC, JIOTHYSCKU
YETKO BBIIEIIEHHBIE KJIACCHI.

s IMPUBCACHHBIX BBIIIC paCCY)K,HCHI/Iﬁ BBIABIICTCA CYIIECTBEHHA pasHUIa MCXKAY KiIacCaMU U
HUX dJeMeHTaMHu. B 3aBHCHMOCTH OT XapaKTCPUCTHICCKOI'O CBOICTBa KJiacca, 5JICMCHThI KJjiacca
MOTYT U HC CyHICCTBOBATHL B KA4YCCTBC BXOIAIIUX B HCTO 00bekTOoB. Kiaccel xe CYHICCTBYIOT
BCCTrla, UJIM B KAYCCTBC HCIIYCTOI'O KJIacCa, UJIK K€ B KA4YCCTBC ITYCTOIO MHOXKCCTBA.

Ilepeiinem Teneps K ONPEIEICHUI0 YHUBEPCAIBHOIO Kilacca.

OnpenejieHre YHUBEPCAJbHOI0 Kjacca

Knacc U HaszpiBaeTcsi yHHBEpCAIbHBIM, €CIIU JIFOOOW IMYCTON MJIM HEIMYCTOH OOBEKT SBISETCS
€ro 3JIEMEHTOM.

dopMaIbLHOE OIpeeeHHe VHUBEPCAJIbHOI0 KIacca

U=Clsu)={u:(u=9)v (u=9)} (26)

®opmyia (26) o3HauaeT, 4TO IEMEHTAMH YHHBEPCAIbHOTO Kiacca U SBISIOTCS, KaK MyCTOE
MHOXECTBO, TaK M JIOOOW HEIyCTOM KJ1acc.

IlepBasi TeopeMa IK3UCTEHIMAJIbHOCTH YHHBEPCAJIBLHOI0 KJacca

(AxBjaeananun A.H. — 2011 r.)

Jns kaxXmoW akCHMOMAaTHYECKOM TEOPUHU KJIACCOB, COJIEpXMAIIEH aKCMOMY IyCTOTO MHOYKECTBA,
CYILIECTBOBAHUE ITYCTOTO MHOKECTBA SIBJIAETCS JOCTATOYHBIM YCJIOBHEM JUJISl JI0KAa3aTEIbCTBA
CYIIECTBOBaHMS yHUBEpcalIbHOTO Kitacca U .

A =U(U ={u:(u=9) v (u=ID)}) (27)
JlokazaTenbCTBO

B cooTtBeTcTBUM ¢ caMuM omnpeaeneHueM (26) yHUBEPCAIbHOIO KJlacca, OH COJEPKUT IyCTOE
MHOKECTBO B KauecTBe 3yieMeHTa. Clie[JoBaTeIbHO YHUBEPCAJIbHBIA KIIACC ABIISETCS HEMYCTHIM.
B cuimy TeopeMsbl 3K3UCTEHIIMAIBHOCTH KJIACCOB, 9TO 0OCTOSITENBCTBO O3HAUAET CYIIECTBOBAHUE
yHuBepcanbHoro kinacca U . Teopema nokasana.
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Bropasi TeopeMa 3K3UCTEHIMAJILHOCTH YHHBEPCAJIBHOI0 KJjacca

(AxBjaenumanun A.H. —2011 r.)

JInst ka0l aKCHOMAaTHYECKOW TEOPUM KJIACCOB, COJEPIKAIICH aKCHOMY ITYCTOTO MHOXKECTBA,
OTpHIIAaHUE CYIIECTBOBAaHUS YHUBEpcalibHOro kiacca U, Bieder 3a co0oil oTpuiaHue
CYIIECTBOBaHUs MycToro MHoxectBa & . CienoBarelibHO yHHUBEpcaibHbIi Kiacc U
CYIIECTBYET.

Jloka3aTenbCTBO

Jloka3aTenbCcTBO TMPUBEACHHONW BBIINIE TEOPEMBI OMUPAETCSs HAa JIOTUYECKHH 3aKOH
KoHTpano3utuu. Ha ocHoBanuu crpaBeqauBOCTH GopMmyiabl (27) W JIOTHYECKOTO 3aKOHA
KOHTPAIO3UIIUN MOYKHO 3aKJTFOUHTH:

A =3U(U ={u:(u=9)v(u=J)})) <

(28)
(—3U(U ={u: (u=2)v (u=D)}) = —-ID)

N3 coorHomeHuss (28) HENOCPEACTBEHHO BHJHO, 4YTO OTpPHUIAHHE CYLIECTBOBaHUS
YHUBEPCAJIBHOTO KJacca, NPUBOJUT K OTPULAHUIO IIYCTOTO MHOYKECTBA, a 3TO IPOTHUBOPEUUT
aKCHOME CYIIECTBOBAaHMS ITyCTOro MHOKecTBa. CliemoBaTelbHO YHUBEpcalbHbIM kiace U
cymectByer. Teopema oka3aHa.

TeopeMa 3K3UCTEHIIMAJILHOCTH YHUBEPCAJLHOI0 MHOKECTBA

(AxBjaeananu A.H. — 2011 r.)

YHuBepcanbHbii ki1ace U sBIsieTCS MHOXKECTBOM.
JlokazaTenbCcTBO

W3 Teopembl HK3UCTEHLUHMOHAIBHOCTH KJIAaccoB U  (opMalbHOro ompexaeneHus (26)
yHUBepcalmbHOTO Kiacca U ciemyer, 4Tto m00OH Kiacc, ONpeNeNnsieMblii  HEKOTOPHIM
XapaKTepUCTHYECKUM CcBOMcTBOM C(X), sBISETCS DJIEMEHTOM YHUBEpcaltbHOTO kiacca U .
[TosTomy mutst yHuBepcanbHOTO Kilacca U BhImosHsIeTCs (hopMallbHOE OIpeIeIeHIe MHOYKECTBA
(25). CnenoBatenbHO YHUBEpCAIBHBIN Ki1ace U SBISETCS MHOKECTBOM.

Takum 00pa3omM, BOMPEKH MIUPOKO PACTIPOCTPAHCHHOMY MHEHHIO O HE CYIIECTBOBAaHUU
YHHUBEPCATBHOTO KJlacca, - B HACTOsIIEH paboTe MOKa3aHO,9TO HA0OOPOT, - YHUBEPCAIbHBIM
kiace U cymiecTByeT u sSBISETCS MHOXKECTBOM.

Hcnonb3yemMblie HCTOUYHUKH

1. Bomenka II. AuabTepHaTuBHasi Teopuss MHOxecTB. HoBblii B3I Ha
oeckoneyHocTb. HoBocuoupcek. U3narenabcrBo UHeTutyTa Mmatematuxku. 2004 r.
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9. TEOPEMA O TPAHCIHEHAEHTHbBIX JJIOTHUYECKHUX
CBOMCTBAX IIYCTOI'O MHOXECTBA B KAHTOPOBCKOH
TEOPUU MHOKECTB

OmHUM W3 OCHOBOIIOJIATAIONIMX OTHOLICHUH MEXKIY MHOXECTBAMHU M KJIACCAMH, SIBIISICTCS
OTHOIIICHUE MPUHAIUICKHOCTH BCEX 3JCMEHTOB OJHOTO MHOXECTBA MJIM KJlacca, IPYromy
MHOXKECTBY WJIM KJIacCy. PaccMoTpuM COOTBETCTBYIOIIME oOmpeaesieHuss mo MoHorpadum /1/
BBIJIAMOIIErocss Hemelkoro maremarnka ®denmkca Xaycmopda, B paMKax TEOPHH MHOXKECTB
I'eopra Kanropa.

Ecnu nanel 1Ba HemycThIX MHOXeCTBa X UMY , TO BOSHUKAET BOIIPOC O TOM, HE MPUHAIJIEKAT
JIA 3JIEMEHTBI OJJTHOTO U3 HUX TaKXke U Apyromy. IIycTe X U Yy SBIAIOTCA dI€MEHTaMU MHOKECTB

X uY COOTBETCTBEHHO. CnepBa PacCMOTpPUM CICAYIOIIXE aJTbTCPHATHUBBI.

1. Kaxnoe Xe€VY , He kaxmoe XY .
2. Kaxmoe y € X, He kaxaoe y € X .

KoMOMHHUpYsST cOYeTaHUs TPHUBEACHHBIX BBINIC BO3MOXHBIX aJbTEPHATUB, MPHUXOIUM K
CIICAYIOIIMM YEThIPEM BO3MOXKHBIM CITydJasiM:
1. Kaxmoe xeY , kaxmoe ye X: X =Y.

2. Kaxmoe xeY , He kaxmoe ye X: X Y.
3. Hekaxmoe XxeVY ,kaxmoe ye X: Y < X.
4

He xaxmoe X €Y , He kaxaoe Y € X .

B ciyuae (1) roBopsr, uto MHOkecTBa X M Y paBHBI Apyr Apyry. B cinyuae (2) roBopdr, uto
MHOKECTBO X SIBJISIETCS MOAMHOXECTBOM MHOXKecTBa Y . B ciyuae (3) roBopsT, 4TO MHOXECTBO
Y siBIsieTcsl HOAMHOXKeCTBOM MHOkecTBa X . Jlnst cimydvas (4) B monorpaduu ®.Xaycnopda /1/
HE 3ape3epBUPOBAHO HUKAKUX 0003HAYECHUH.

OpHako, B HacTosAmled paboTe MblI IoJaraeéM, 4YTO B COOTBETCTBHHM C KIACCHYECKOMH
TPaJIULMOHHON JIOTUKOM ApHUCTOTENs, COIIACHO KOTOPOM B TOM WM WMHOW TEOPUHM TOJIKHBI
U3y4aTbCs JIOTHYECKH BIIOJIHE OIpeAeNieHHble OOBEKThl, KOJIb CKOPO Mbl ONpEAeTUiIN
CHMBOJIbHBIC BbIpakeHus st ciydaeB (1)-(3), ciemyer Takke Ha CHMBOJBHOM YPOBHE
omnpeaenuts u ciay4dail (4). 3ameuas, uyto ciay4dail (4) B COOTBETCTBUU C MPHUHATHIMU
orpesieNIeHUsIMU, HE OTHOCUTCSI HU K oJlHOMY M3 ciydaeB (1)-(3), To B MOJIHOM COOTBETCTBHH C
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apHCTOTeHGBCKOﬁ HOFHKOﬁ, da UMMCHHO B COOTBETCTBHUH C 3aKOHOM HCKIHOYCHHOI'O TPETHETO, MbI
MOXKEM 3aKJIIIOYUTB, YTO B ClIy4dac (4) HMCHOT MECTO COTHOIIICHUS .

—~(X <Y) 1)

—(Y = X) )

CootHomenust (1) u (2) yMTaroTCsA CIEIYIOIUM OO0pa3oM: HE BEPHO, YTO MHOMXKECTBO X
SIBIISICTCS  TTOJIMHOKECTBOM MHOXecTBa Y ; HE BEpPHO, YTO MHOXECTBO Y  SBJISETCS
MOJIMHOXKECTBOM MHOKeCTBa X .

B xaHTOpOBCKOI TEOPUU MHOKECTB TOBOPUTCS O HEOOXOIMMOCTH MPU3HAHUS CYIIECTBOBAHUS
MYCTOTO MHOKECTBa, 0003HAYaeMOro Kak &, mpuyeM MOCTYIUPYETCs SAMHCTBEHHOCTD MyCTOTO
MHOKecTBa. (DaKTHYECKH, MYCTOE MHOXKECTBO & B TEOPHHM MHOXECTB SIBISETCS aHAIOTOM
apu(METHIECKOTO HOJISI TEOPUH JICHCTBUTEIBHBIX YUCEI.

Ecnu mHOX)ectBa X u Y IMyCThI, TO UMECT MCCTO COOTHOIIICHUE.
X=Y=0 3)

OmnpeneneHHble JOrHYecKUe MpoOIeMbl BO3HMKAIOT B TOM cCllydae, KOrJa OJHO MHOXKECTBO
mycTOo, a Apyroe HeT. [lonoxum A onpeneneHHoCTH, YTO MHOXKECTBO X ITyCTO, @ MHOXKECTBO
Y He sBisercd mycThiM. B 3ToM ciywyae, B MoHorpadguu /1/ ®.XaycnoppoM mnpuBeaeHo
CIIeIyIOlIee PacCyKICHUE, U3J1araeMoe HIXKe.

[lycts X = , TOraa yTBEpXKICHUE «ECIU X € @’ TO X €Y » CHpaBeUIMBO TOTOMY, YTO
X = He CONEPKUT HU OJTHOTO JJIEMEHTaX U X € J sBISETCS JIOKHBIM CyXacHHeM. Ecmu

JaHbl JBa CyXaeHus A u B, To yTBepxkaeHue «ecinu A BepHO, To B Taxke BepHO», BEpHO BCAKUI
pas, korga A HeBepHo. U3 HEBepHOTO CyX)ACHUS A ClenyeT JIro00e CyXICHHE.

Takum oOpa3om, U3 NMPHUBEIECHHOIO BhIIIE OTphIBKAa U3 /1/ ciemyer, 4TO B JIaHHOM ciydae B
paccyxknenun Xaycaopda mnpumensiercs 3akoH J[ynca Ckora, COrJlacHO KOTOpPOMY W3
MPOTHUBOPEYUs], WIN JIOKHOTO CYXKJIEHHs CleyeT Noboe cyxkiaeHue. Xaycaopd TeM CaMbIM
MIPU3HAET, YTO CY)KJEHHE A, onpeaensieMoe popMyIioi:

A=(xe@)=0 (4)

SABJIACTCA JIOKHBIM, I'I€ IO/ OB JaHHOM CJIy4dac IMOHUMAaCTCs (bOpMaJ'IBHO-J'IOFI/I‘—IeCKI/Iﬁ HOJIb.
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Heo0xoaumMo OTMETUTH, UTO B KJIACCMYECKON apUCTOTEIEBCKOM TpaJAULIMOHHON JIOTHKE 3aKOH
Hynca Ckorta siBIsieTCsl MpeaynpeauTeabHbiM 3akoHOM. OH MpeaynpekgaeT O TOM, YTO M3
JIO’)KHOTO, WJIM K€ MPOTUBOPEUMBOrO CYXKICHHS MOXKET CIIeZIOBAaTh JII0OOE CYXKJIEHHE, B TOM
YHUCIJIe U OTPUIIAaHUE 3aKOHA O HEMPOTHUBOPEUHH, 3 UMEHHO:

0= (B=-B) (5)

VIMEHHO 3TOT MpeaynpeanuTeNIbHBIA 3aKOH W HapylleH B KaHTOPOBCKOH TEOpUU MHOXECTB.
Takum 00pa3oM KaHTOPOBCKash TEOPUSI MHOXKECTB COIEPKUT JIOTMUECKH JIOKHYIO Gopmyny (4),
Ha OCHOBAHMHU KOTOPOHM BBIBOAMMO IPOTHUBOpPEUME, COAEpXKalleecs B KauecTBe NoAGOpMYyIbl B
(5). B xnaccuueckoil apucTOTENIeBCKOM TpaJUIMOHHON JIOTUKE 3TO 03HAYAET, YTO KAHTOPOBCKAs
TEOPHs] MHOKECTB COJIEPKUT JIO)KHOE OCHOBHOE IOJIOKEHHE B BUE (4) U3 KOTOPOro BBIBOAUMO
nporuBopeune, coaepxameecas B (5). JIoxkHOE OCHOBHOE IIOJIOKEHHE B KIACCHYECKOU
TpaaUIIMOHHOM JIOTHKE Ha3biBaeTcs — error fundamentalis (nat.).

Teneps chopMynrpyeM U TOKaXKEM CIEAYIOILYI0 TEOPEMY.

Teopema 0 myctoMm MHOkecTBe (AxBaenuanu A.H. - 2011)

B KaHTOpPOBCKOW TEOPUHM MHOXKECTB, YTBEP)KACHHUE O TOM, YTO IIyCTO€ MHOXKECTBO & HE
SBJISICTCA ITOJIMHOKECTBOM HENYCTOr0 MHOXXeCTBa Y , BBIBOJAMMO HENPOTHBOPEYMBO Ha
OCHOBAHUU MPAMOI0 METOJA JOKA3aTeNbCTBA.

ﬂOKEB aTCJILCTBO

Wrak, paccMOTpuM ciydaid, KOTJIa MHOXKECTBO X TIyCTO, @ MHOXECTBO Y HE SABISETCA
mycTeiM. Jloka3aTenbcTBO OyleM BECTH B COOTBETCTBHU C OJHHM U3 MPSAMBIX METOJOB
KJIACCMYECKONH apUCTOTENEBCKONH TPAJUIIMOHHON JIOTUKH, KOTOPBIM HAa3bIBAETCS METOAOM
JI0Ka3aTeNbCTBA MO CliydasM. B COOTBETCTBUU € ATUM METOJOM MBI OyleM paccMaTpuBaTh Bce
Bo3MOXkHbIE ciydau (1)-(4) cooTHomeHuit MHOkecTB X 1 Y U 0TOpachiBaTh HEMPUEMIIUMEIE C
JIOTUYECKOW TOYKH 3PEHHs BapuaHTHL. Torja MOMyCTUMBIMU BapHaHTaMU OyayT Te, KOTOpHIE
Oy/IyT yIOBJIETBOPSATH COOTBETCTBYIONIEMY ciydaro. [I0CKOIbKY UMEET MECTO YTBEpKICHUE

—3Ix(x € D) (6)

a MHOXECTBO Y He sIBIIIE€TCS MycThIM, TO ciy4ail (1) He mmeer mecra. PaccmoTrpum Ttenepb
ciaydaii (2). B coorsercTBHM ¢ (6), X HE MOXKET NPHHAUIEKATh MHOXECTBY Y = IOCKOJBKY

00BeKT X He cywecmseyem. IlodTomy ciywait (2) uckmoudaerca. B cioydae (3) Y He MOXKeT
NPHHAUIEKATh MHOXKECTBY X = TIOCKOJNBKY X - sei1semcs nycmoim. CIe10BaTENbHO OCTAETCS

muiib ciydait (4). Paccmotpum Teneps ciaydait (4). Ilockonbky 00BbeKT X He cywecmagyem, TO X
He MoxeT npuHaanexarb Y . Ilockonbky X - SIBISIETCS MYCTBIM, TO HU OJHO Y HE MOXKET

MPUHAJJICKATh MHOKECTBY X | DTUM CaMbIM BBITIOJIHSAIOTCS OoJiee ciiadble yCuoBus ciuydas (4).
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OT0, B CBOIO Ouepelb O3HA4YaeT, YTO [UIsi pPacCMaTpUBAEMOro cliydas BBINOJHSAIOTCA
cootHomenus (1) u (2). B uactHOCTH, A paccMaTpUBaeMOI0 HaMH Cllydasi UMEeM

—~(2<Y) ()

—(Y =) (8)

OrmeTnM, 4TO B IpolEcce AO0KA3aTeIbCTBA Mbl HE HCIIOJIB30BAIM KOCBEHHBIE METOJBI
JOKa3aTeJIbCTBA, TAaKME KaK HaIpUMep METOJ JOKa3aTelIbCTBa OT IPOTHMBHOIO WJIM 3aKOH
KimaBusa. Kpome »53toro, mnpuBenacHHas HaMM LENOYKA PACCYKICHUM HE  COIEPKHUT
npotuBopeunBoil  mojgopmyibl. CienoBaTeNbHO BBIBOJA — SBJISETCS  HENPOTUBOPEUHBBIM.
®opmyna (7) o3HaYaeT, YTO MYCTOE MHOXECTBO &J HE SIBISICTCS MOJMHOXKECTBOM HEMYCTOrO
MHO)kecTtBa Y . Teopema nokasana.

PaCCMOTpI/IM TCIICPb CICAYOIHNEC OIIPECHACIICHUAA.

Onpenenenne CHJIbHO TPAHCIEHJIEHTHbBIX JOTHY€eCKOii (l)ODMVJ'I

Jlornueckue popmynsl F u —F Ha3pIBatOTCS JIOTMYECKU CHJIBHO TPAHCIIEHIEHTHBIMU, €CIIU IO
OTJIENbHOCTH SIBJISIETCS JOKa3yeMbIM WJIM BBIBOJIUMBIM, Kak F, Tak u —F.

OnpeneeHne JJOTHYECKH CHJIbHO TPAHCHEHIEHTHOH TEOPHH

®dopmanbHasg WM noxydopMaibHas, Torudeckas WM MaTemMatudeckas Teopust T Ha3bIBaeTCs
JIOTUYECKH CUJIBHO TPAHCIICHICHTHOM, €CIi Ha MHOXECTBE €€ CYXJIEHUH TS 1Mo oTneIbHOCTH
BBIBOJIUMBI CHUJIBHO TpaHCLEHIEHTHbIE Norudeckue Qopmynsl F u —F. Jlornyecku cuimpHO
TpaHCIEHIEHTHAs Teopus oOo3Havaetcst kak HT.

Onpenesienue npeaejbLH0 TPAHCHEHIEHTHBIX JOrn4yeckou hopmyJa

Jlornueckne Qopmynsl F u —F Ha3pBaloTCs JIOTMYECKH TPENETHLHO TPAHCICH/ICHTHBIMU B
HEKOTOPOU (opMabHON WM TOTY(HOPMATIbHON JIOTHYECKOW WJIM MaTeMaTHYeCKOW Teopuu T,
€CJIH JIJTII HUX B 3TOW TEOPHUH BBITIOJHSIETCS XOTsI ObI OJTHO U3 MEPEUNCICHHBIX HIKE JTIOTUUECKHUX
COOTHOIICHUM!
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F /\—|F
Fo —F 9)

(F = 0) A (—F =0)

OnpenesieHne JJOTHYECKH NPeIeJbHO TPAHCLHEHIEHTHOH TEOPHH

dopmarnbHas WK NoaydopMalbHas, JOTHUECKas MM MaTeMaTndyeckas Teopust T Ha3bIBaeTCs
JIOTHYECKH TPEACTbHO TPAHCIICHICHTHOM, €CIIM Ha MHOXKECTBE €€ CY)KIACHUN TS BBIBOAMMA XOTS
Obl OJHA Tmapa MpeaeibHO TPAHCHCHJIECHTHBIX Jorudeckux ¢opmyn F u —F. IlpenenbHo
TpaHCIEH/ICHTHAs TeOpHI0 0003HaunM - L T.

OnpenesieHne JJOTHYECKH NPeIeJbHO TPAHCIIEHIEHTHOI0 00beKTa

Kaxaplii 00BEKT, KIacC WM MHOXECTBO, KOHCTPYKTHBHO CYIIECTBYyIOIIHEe B Teopuu T,
HA3BIBAIOTCS MPEACTHHO TPAHCIEHACHTHBIMH B 9TOM TEOPHH, €CTTM HA MHOXKECTBE 1S CYXKICHHI
9TOW TEOpWH, B OTHOIICHHWU YIOMSHYTBIX OOBEKTa, Kjlacca WJIM MHOXECTBAa CYIIECTBYIOT
npele’abHO TpaHCIeHAEeHTHbIe Jorudeckue ¢opmynsl F u —F. [IpenenbHO TpaHCIEHACHTHBIM
00BEKT, KJIACC MM MHOXKECTBO 0003HaunM - LTC.

OnpeneieHne JJOTHYECKH CHJIbHO TPAHCIEHJIEHTHOI0 00beKTAa

Kaxaplii 00BEKT, KjacC WJIM MHOECTBO, KOHCTPYKTHBHO CYIIECTBYyIOIIWe B Teopuu T,
HA3bIBAIOTCS CHJIBHO TPAHCIICHJICHTHBIMUA B 3TOM TEOPHH, €CIIM Ha MHOXECTBE 1S CYXKICHHH
3TOM TEOPUH, IO OTIEIBHOCTH BBIBOJUMBI CHIIBHO TPAHCIICHIEHTHbIE JIorTudeckue popmyisl F u
—F. CunpHO TpaHCIIEHIEHTHBIN 00BEKT, KJIACC WIM MHOXKECTBO 00o3HadaeTcst kak HTC.

O0603HaYUM KaHTOPOBCKYIO Teoputo MHOkecTB uepe3 CST (Cantorian Set Theory). lokaxem
clieIytolIee yTBEPKICHHUE.
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TeopeMa 0 TPAHCHEHACHTHLIX JOTHYECKHX CBOMCTBAX YCTOI0 MHOKecTBa (AXBJIeANAHU

A.H. —2011)

B kanTopoBckoii Teopun MHOxecTB CST , myctoe MHOXKeCTBO J - SBISIETCS MPEICIBHO
TPAHCLEHIEHTHBIM KJIACCOM.

Jloka3aTenbCTBO

B kaHTOpOBCKON Teopuum MHOXKECTB, B pe3yibTare npuMeHeHus 3akoHa JlyHca Ckora B
KayecTBe MpaBUIIa BHIBOJIA M MPEHEOPEKEHUS €0 MPeAYIPEAUTEIbHBIM CMBICIIOM, BBIBOJUTHCS
OKOHYATEJIbHOE 3aKJIIOUYEHHE O TOM, YTO. «IIYCTO€ MHOXXECTBO SBJISETCS IOJAMHOXECTBOM
JH000r0 HEeMyCTOro NOAMHOXKeCTBa». MBI e, Ha OCHOBE IPSMOr0 METO/a JJOKa3aTelbCcTBa, U Ha
OCHOBE JI0Ka3aHHOM HaMu «Teopembl O IyCTOM MHOXKECTBE» NPUXOJUM K KOHTPAIUKTOPHO
IIPOTUBOIIOJIOKHOMY JIOTHUECKOMY YTBEPKIECHHUIO. «HEBEPHO, YTO IIyCTOE MHOXKECTBO SIBIISIETCA
[IOJIMHOXKECTBOM JIIOOOTO HEMyCTOro MHo)KecTBay. llodydyeHHas B3auMHas KOHTPAIUKIIHS
MIPUBEJCHHBIX BbIe (OPMYNT M O3HadaeT, 4yTo B Teopuu CST, mycroe MHOXKECTBO SBISETCS
IIPEIEIbHO TPAHCLEHACHTHBIM Ki1accoM. Teopema nokas3aHa.

TakuM 00pa3oM Mbl BUIUM, 4YTO K COXAJIEHUIO, B KaHTOPOBCKOM TEOPHUH MHOMXECTB
coxepkutcs error fundamentalis B oTHOIICHUH YTBEPXKACHHS O TOM, YTO IYCTOE€ MHOXKECTBO
SBIISICTCS MTOJIMHOYKECTBOM JIFOOOTO HEIYCTOT0 MHOKECTBA, KOTOPOE OIPOBEPTacTcs Ha OCHOBE
MPSIMOTO METOJ1a JI0Ka3aTelIbCTBA. ITO 0O3HAYaeT, 94To Teopus MHOkecTB KanTopa CST, sBisercs
MpeACIbHO TPAHCIEHACHTHOW TeOopue. YKa3zaHHOE OOCTOSTENBCTBO CaMbIM CEPhE3HBIM
o0pa3oM BJIMsET Ha BBIBOABI, MoiydyaeMble B pamkax CST, ocoGeHHO 3T0 Kacaercs «Teopembl
Kantopa» u «llapagokca KanTopay, SBISIONIMXCS OCHOBOM BBIBOJUMBIX JlajJe€ OCHOBHBIX
TEOpPEeM B KAHTOPOBCKOM TEOPUH MHOKECTB.

I/Icno.m>3yeMl)1e HNCTOYHUKHU

1. Xaycnopg ®. Teopusi muoxkectB.(cTp.10-11). URSS. Mocksa. 2007 r.
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10. «ITAPAJOKC AKCHOM IIYCTOI'O MHOXECTBA H
PEI'YJISIPHOCTU» W  HEJOKA3ZYEMOCTHb OTPULAHUA
CYHIECTBOBAHMUA JJOTHYECKH TPAHCIHEHAEHTHBIX
KJIACCOB B AKCUOMATHYECKUX CUCTEMAX ZF U ZFC

AHHOTANUA

B wHacrosimeii padoTre mnpeaAcTaBJIeH AaHAJIH3 OTKPBITOIO AaBTOPOM B OCHOBAHUSIX
KJACCHYEeCKOH aKcHoMaTH4yecKoil Teopum MHoxkecTB «Ilapagokca akcuoM mycTOro
MHO:KeCTBa M peryjsipHoctu». Kortopsblii 3akiawyaercsi B TOM, 4YTO B pe3yJabrare
cTpemJjienusi u30exkatb Bo3HMKHOBeHusi «Ilapamokca Paccena» B OCHOBaHMSAX TeOpHH
MHOKEeCTB U BBe/IEHHUSI C ITOI LeJIbI0 KAKCHOMBI PeryJisipHOCTH», BOBHHKAET 1eJblil Kiiace
MHOKeCTB THHa D, Kakmoe H3 KOTOPBLIX SIBJSIETCSl  JJE€MEHTOM  JIOTHYEeCKH
TpaHcueHAeHTHOro R-kiacca Pacceaa.

AKcHOMa PErylspHOCTH 3aHMMAeT IO CBOEH 3HAYMMOCTH OJHO M3 LEHTPaJIbHBIX MECT B
akcuoMaTtuueckux teopusx MHoxkectB ZF u ZFC ( cuctema akcuom llepmeno-dpenkens, u ta
KE CcHCTeMa, JOMOJIHEHHas «AKCHOMOH BbiOOpa»). Ee ocHOBHOEe Ha3zHaueHHE 3aKIII0Yajioch B
yCTpaHeHUH Tak HasbiBaeMoro «llapagokca Paccema» B OCHOBaHMSIX TEOpUM MHOXKECTB. Jlis
TOTO, YTOOBI MEPEUTH K JIOTUYECKH aJCKBAaTHOMY PACCMOTPEHHUIO aKCHOMBI PETYISIPHOCTH U €€
CIIEZICTBUH, PaCCMOTPHUM criepBa GOpMYITHpOBKY H coaepkanue «llapamokca Paccenay, a Takxe
BBITEKAIOIINE U3 HETO CIICICTBHS.

ITapagokc Paccena

Krnacc Z HazoBeM perynisipHbIM, €CJIH JUIS HETO BBIMOIHSAETCS] COOTHOIICHHUE:
ZgZ (1)
Knacc Y HazoBeM HeperyiasapHbIM, €CJIH JIJI1 HETO BBITTOIHSAETCS COOTHOIICHHE!
YeY (2)
Cdopmupyem knacc R cremyromum o0pa3om:
R=Cls(2)={Z:Z ¢ Z} 3)
3aagumMcs BOTIPOCOM, SIBIISIETCS JIH Ki1ace R perynspHbIM 1100 HEeT?

Ecnu xknacc R sBisgercs PETYISAPHBIM, TO BBIITOJHACTCA YCIOBHE!

71



R¢R (4)

Torma knacc R ymoBieTBOpsieT onpeneneHuto (3), 1 B CHIIYy caMoro onpeseneHus (3) kiacca
R cnenyer:

ReR ®)
Takum oOpazom:
(R¢R)=(ReR) (6)
PaCCMOTpI/IM TEIIEPb BTOPYIO BO3BMOKHOCTh, @ HMCHHO!
ReR (7

Torpa B cuiy onpezaeneHust NpUHAUIEKHOCTH 00BEKTA Kiaccy, Kiace R sBIsieTcs 3J1€eMEHTOM
caMoro ce0si, ¥ B CHITy ompeaeseHus (3) Al HeTO BBIOIHICTCS XapaKTePUCTHYECKOE CBOWCTBO,
COTJIACHO KOTOPOMY:

ReR (8)
Takum oOpazom:
(ReR)=(RgR) 9)
U3 conocrasnenus (6) u (9) cnenyer:
(R¢R)=(ReR) (10)

Msb1 BuauM, uyTO cooTHomeHue (10) sBISETCS JIOTMYECKH KOHTPAIUKTOPHBIM K 3aKOHY O
HEMPOTUBOPEUYNH KIIACCUYECKON apUCTOTEIEBCKOW TPAJUIIMOHHON JIOTUKH.

Hasosem kimace R - kitaccom Paccena. Bo3HuKaeT ecTecTBEHHBIN BOIPOC: SIBISAETCS JIU KIIACC
Paccena HemyctbiM? [l TOro, uToOBI IOKa3aTh, 4TO Kiacc Paccena SBISETCS HEMYCTBIM,
JOCTaTOYHO MOKAa3aTh, YTO OH COAEPIKUT XOTs OBl OJMH JIEMEHT. J{JIs1 3TOro pacCMOTPHUM IIyCTOE
MHOXeCcTBO . B cuity «AKCHOMBI IycTOro MHOXKECTBa» /1/ nmeem:

{x:(vyly e )}=2 (11)
B cuiy dpopmyasi (11) umeem:
X310, (12)
N3 conocraBnenus (12) u (3) cienyer:

JeR (13)
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N3 (13) cmenyer, uro kiacc Paccema sBnsercs HemycThiM. [loatomy B cuny «Teopembl
SK3UCTEHLIUAIBHOCTH KaccoBy /2/, - kiacc Paccena cymiecTByeT KOHCTpYKTUBHO. Jloka3aHHOE
YTBEPKACHUE MOKHO CPOPMYIUPOBAThH B BUE CICAYIOLIEH TEOPEMBI.

IlepBasi TeopeMa HIK3UCTEHIMAJILHOCTH KJjacca Paccesia

(AxBjaennanu A.H. —2011 r.)

Jns kaknoW akCHMOMAaTHYECKOM TEOPUM KJIACCOB, COJEpXHALIECH aKCMOMY IyCTOTO MHOYKECTBA,
CYILIECTBOBAHUE ITYCTOTO MHOKECTBA SIBJIACTCS JOCTATOYHBIM YCJIOBHEM ISl JIOKAa3aTelbCTBA
KOHCTPYKTHBHOI'O CyIIeCTBOBaHUs Kiiacca Paccena - R.

AP = IR(R={Z:Z ¢ Z}) A (R = D)) (14)

Ha ocHoBanmu JIOTMYECKOro 3aKoHA KOHTpano3uuuu, MNMpUBCACHHYIO BBIIIC TCOPEMY MOXKHO
chopMyIUPOBATH HHBIM 00pa30OM.

Bropas TeopeMa 3K3UCTEHIIMAJILHOCTH KJjaacca Paccena

(AxBjaennanu A.H. — 2011 r.)

HJ'ISI KaH(,HOﬁ aKCUOMaTHYECKOH TCOPHUU KJIACCOB, cozlepx(ameﬁ AdKCHUOMY CYHICCTBOBAaHUA
IIyCTOI'0O MHOKECTB4, OTPHIAHHUC CYHICCTBOBAHUS KJlacCa Paccena - R, BJIEYET 3a COOOH
OTpULAHUC CYHICCTBOBAHUS ITYCTOT'O MHOXKCCTBA J

—3AR(R={Z2:Z ¢ Z}) A(R# D)) = -3 (15)
JlokazaTenbCcTBO

B cunty cootnomenus (14) u moruueckoro 3akoHa KOHTPAO3UIIUU UMEEM

A= 3IR(R={Z:Z £ ZY A (R= D)) &

(16)
(—IR(R={Z:Z 2 Z}) A (R % D)) = —3D)

CootHouienue (16) noka3siBaeT chOpMyITUPOBAHHYIO TUIIOTE3Y.

PaccmoTpum cienyroriee onpeieneHue.

Onpeneenne npeaeabHO TPAHCIEHIEHTHBIX JIOrHYecKuX dbopmy.a

Jlornueckne Qopmynsl F u —F Ha3pBaloTCs JIOTMYECKH TPENETbHO TPAHCIICH/ICHTHBIMU B
HEKOTOpOi (GopMarIbHON MM NOTy(hOpMaTbHON JOTMUECKOW MM MaTeMaTudeckoil Teopuu T,
€CITU /111 HUX B ATOM TEOPUU BBIMOJIHAETCS XOTS ObI OJTHO U3 MEPEYUCICHHBIX HIKE JTOTMYECKHX
COOTHOIICHUH!
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Fo —F (17)

(F = 0) A (—F =0)

OnpenejieHne JJOTHYECKH MPeIeJbHO TPAHCLHEHIEHTHOI0 00beKTOB, KJIACCOB M MHOKECTB

Kaxaplii 00BEKT, KIacC WM MHOXECTBO, KOHCTPYKTHBHO CYILIECTBYIOIIHME B Teopuu T,
HA3BIBAIOTCS JIOTUYECKH MPEENIbHO TPAHCIEHACHTHBIMH B ATOW TEOPUH, €CIIU HA MHOKECTBE 1S
CYXKICHHM O5TOH TEOpUH, B OTHOLICHHHM YMOMSHYTHIX OOBEKTa, KjIacca WM MHOXECTBa
CYUIECTBYIOT TpPEIENbHO TpaHCIEHAEeHTHBIe Jsorudeckue ¢opmynsl F u —F. IlpenensHo
TPaHCIICHICHTHBIA 00BEKT, KJTACC WIIHM MHOXECTBO 0003HaunM - LTC.

HpI/IBGZIGHHOG BBIIIC OINPEACICHUC COBMCCTHO C TCOPEMaMHU OJOK3UCTCHUHAJBHOCTH KJlacCa
Paccena no3BoisioT BBIPA3UTH MMOJTYUCHHBIC B IPUBCACHHLBIX BBILIC PACCYKACHUAX PC3YJIbTATHI B
BUJC TCOPEMBIL.

TeopeMa IK3MCTCHIHAJILHOCTH JIOTHYCCKHM NPeIeJbHO TPAHCHCHACHTHBIX 00LEKTOB M
raaccoB (Axsaequanu AH. - 2011)

CYH_IGCTByeT 1o KpaﬁHeﬁ MEpE OAUH IPEACIIBHO TpaHCI_IeH)IeHTHHﬁ 00BeKT u Kinacc. R -kiacc
Paccena saBnsercs MMpeaACIIbHO TPAHCUCHACHTHBIM 00BEKTOM H KJIACCOM.

Takum o00pa3oM MBI BHAUM, YTO OSK3HCTCHIMAIBHOCTH R -Kiacca SBISETCS MPSAMBIM
CIIEICTBHEM «AKCHOMBI ITyCTOIO MHOXKECTBA, YTO MOXKHO BBIPa3UTh B BHUJE CIEAYIOIICH
TEOPEMBI.

TeopeMa 0 JOCTATOYHOM VCJIOBUM TEHE3HCA JOTHYECKH HPeIeJbHO TPAHCHECHIACHTHBLIX
00beKkTOB (AxBjaeauanu A.H. - 2011)

HpI/IHHTI/IC «AKCHUOMBI MMyCTOI'O MHOXCECTBa» ABJIACTCA HOCTATOYHLIM YCJIOBUCM TI'CHE3HCA
JIOTUYCCKU MTPCACIIbHO TPAHCHCHACHTHBIX 00BEKTOB U KJIaCCOB.

HpI/IBC,Z[CHHBIC BBIIIC TCOPEMBI O3HAYAIOT, UTO CYHICCTBOBAHNC TPAHCUCHACHTHBIX 00BEKTOB U
KJIaCCOB NPCAOMPEACIIACTCA «AKcmomMoit IIyCTOI'0O MHOXXECTBa» U HE 3aBUCHUT OT APYIUX aKCHOM
TCOPHUU MHOXKCCTB.
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PaccMoTpuM nanee ompeseneHUsi MHOXKECTBA, yHUBepcalbHOro kiacca U, a Takxke psa
TEOpEM, CBSI3aHHBIX C IK3UCTCHIIMAIBHOCTHIO (CYIIECTBOBAaHUEM) YHUBEpCaIbHOTO Kiacca U .

OnpeaegeHye MHOKECTBA

MHOXeCTBOM Ha3bIBACTCS KJIACC, YAOBIECTBOPSIONINNA CIIEAYIONIEMY YCIOBHUIO:
Set(Cx) ={x: (Vx)(C(x)) A (Vy(C(y) ©-C(y)} (18)

®opmyna (18) o3Hauaer, 4YTO MHOXKECTBOM SBISECTCS TaKOM Kiacc, 3JEMEHThI KOTOPOTO
YIIOBJIETBOPSIOT XapakTepucTuyeckomy cBoictBy C(X), U, KpOME 3TOro JUIsl KaKJI0ro 0ObeKTa

Y Ha OCHOBAaHHH 3aKOHa 00 HMCKIIFOYEHHOM TPETbEM MOXHO PCHINTH, YHAOBJICTBOPSCT JIM OH

XapakTepucTuueckomy cBoictBy C(X), 0o Her.

TakuM oOpa3oM MbI BHJMM, YTO I[IOHSATHE MHOXXECTBA HE MPUHAMICKHUT K YHUCIY
CaMOOYEBUJIHBIX TOHATUNA. Bblmaromuiics yenickuii MareMatuk bepHaps bonbliano, KOTOpbIid
BBENl TOHSTHE MHOKECTBA, JODKEH ObUI MPUIOKHUTH HEMAIO YCUIUU, YTOOBI OOBSICHHUTH
YHUTATENI0, YTO COBOKYIMHOCTHh KaKMX JHOO OOBEKTOB, a TeM Oosiee COOOMmECTBO OOBEKTOB
3a4acTyl0 Pa3sHOPOJHBIX, MOXKHO TMPEJACTaBUTh cebe, KaK CaMOCTOSTEIbHYIO CYIIHOCTD.
®opmyina (18) mo3BosigeT paccMaTpuBaTh MHOXECTBA, KaK BIIOJHE OINPEICIICHHbIC, JJOTHYECKH
YeTKO (B TMOHUMAHHUU APUCTOTEJIEBCKOTO 3aKOHAa OO0 HCKIIOYEHHOM TPEThEM) BBIJCICHHBIC
KJIACCHI.

s IMPUBCACHHBIX BBIIIC paccymneHHﬁ BBIABJIICTCA CYHICCTBECHHAA pa3HUIa MCKAY KiIacCaMU U
HUX dJIeMeHTaMH. B 3aBHCHMOCTH OT XapaKTECPUCTHUICCKOT'O CBOICTBa KJj1acca, 3JIEMCHTHI KjIacca
MOTYT U HC CyHICCTBOBATH B KA4YC€CTBC BXOIAINIUX B HCTO 00bekTOoB. Kiaccel xe CYHICCTBYIOT
BCCTZd, UJIM B KAYE€CTBEC HCITYCTOI'O KJIaCCa, UJIU K€ B KAYCCTBEC ITYCTOTO MHOXKCCTBA.

[Iepelinem Teneps K ONPEIEICHUI0 YHUBEPCAIBHOTO KJIacca.

Onpenenenne YHUBEPCAJIbHOI0 Kjaacca

Knacc U Ha3bIBaeTcs yHHBEpPCAIBHBIM, €CITH KAXK/IBIA MTyCTOW WIIM HEMyCTOW OOBEKT SIBISETCS
€r0 DJIEMEHTOM.

DopMaIbLHOE ONIPeeeHHe YHUBEPCAJIbHOI0 KIacca

U=Cls(u)={u:(u=9)v (=)} (29)

®opmyia (19) o3Hauaer, 4TO IEMEHTAMH YHHBEPCAJIbHOTO Kiacca U SBISIOTCS, KaKk MyCTOE
MHOXECTBO, TaK M JIFOOOW HEMyCTOW OOBEKT MIIH KJTace.
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IlepBas TeopeMa IK3UCTEHLUHAJIbHOCTH YHHBEPCAJIBLHOI0 KJjacca

(AxBjaennanu A.H. — 2011 r.)

JInst ka0l aKCHOMAaTHYECKOW TEOPUM KJIACCOB, COJEPIKAIICH aKCHOMY ITYCTOTO MHOXKECTBA,
CYIIECTBOBAHHUE IYCTOTO MHOYKECTBA SIBIIACTCS JOCTATOYHBIM YCIOBHEM ISl JOKa3aTeIbCTBa
CYIIECTBOBAaHHSI YHUBEpcaIbHOTO Kitacca U .

A =U(U ={u:(u=9) v (u=ID)}) (20)
Jloka3aTenbCTBO

B cootBercTBHM ¢ camuM omnpeneneHueM (19) yHuBepcanbHOro Kiacca, OH COAEPKUT IyCTOe
MHOKECTBO B KauecTBe 3yieMeHTa. ClleJ0BaTeIbHO YHUBEPCAIbHBINA KIIACC ABJIECTCS HEILYCTBIM.
DTO 00CTOSATENHCTBO M O3HAYAET KOHCTPYKTUBHOE CYLIECTBOBaHUE YHHBEpcaibHOro Kiacca U .
Teopema noka3ana.

Bropasi TeopeMa 3K3UCTEHIHAJTbHOCTH YHHBEPCAJIBLHOIO KJIacca

(AxBjaennanu A.H. — 2011 r.)

JInst ka0l akCMOMAaTHYECKOW TEOPHM KJIACCOB, COAEPIKAIIEH aKCMOMY ITyCTOTO MHOKECTBA,
OTpUIIAHNE CYIIECTBOBAHUS YHHMBepcanbHoro kinacca U, Bieder 3a coOoi oTpuianue
CYILIECTBOBAHUS ITyCTOr0 MHOXKecTBa . CrietoBaTeIbHO YHUBEpCaIbHBIN Kiacc U cymecTByer.

JlokazaTenbCTBO

Jloka3aTeNbcTBO TMPUBEACHHON BBINIE TEOPEMbl OMHPASTCS HA JIOTHYCCKHHA 3aKOH
KoHTpano3uiiuu. Ha ocHoBanuu cnpaBenauBocTH Gopmyiabl (20) W JIOTHYECKOTO 3aKoHA
KOHTPAITO3UIIUN MOYKHO 3aKJTFOUHTH:

@A =3U(U ={u:U=2)v Uz D)}) =

(21)
(—3IU(U ={u: (u=D2) v (u=)}) = —3Q)

N3 coorHomienuss (21) HEMOCPENCTBEHHO BHJIHO, 4YTO OTpPUIAHHE CYIIECTBOBAHUS
YHHUBEPCAJIBHOTO Kjlacca, MPUBOJIUT K OTPUIIAHHIO IYCTOTO MHOXKECTBA, a 3TO MPOTHBOPCYHT
aKCHOME CYIIECTBOBaHHs MMyCTOro MHOkecTtBa. ClieloBaTeNibHO YHUBepcalbHbI Kiace U
cymectByer. Teopema noka3aHa.
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TeopeMa YK3HMCTEHIIHAJILHOCTH YHHBEPCAJbLHOI0 MHOKECTBA

(AxBjaennmanu A.H. —2011 r.)

YHuBepcanbHbIi kiacc U SBIIIeTCS MHOKECTBOM.
JlokazaTenbCcTBO

W3 TeopeMbl OSK3UCTCHLUMOHAIBHOCTH YHHBEpcajbHOro kiacca U wu  ¢opmamsHOroO
onpenenenust (19) ynuBepcanbHoro kiacca U ciemyer, uro mo0oil Kiacc, ompenensieMbiid
HEKOTOPBIM XapaKTePUCTHUYECKUM CBOMCTBOM C(X), SBISETCS 3JIEMEHTOM YHHUBEPCAIbHOIO

knacca U . ITostomy s yHuBepcanbHOTO Kiacca U BeImoiHSETCS (popMalbHOE OIpeaesieHue
mHOxecTBa (18). CnenoBaTenbHO yHUBEpcaIbHBIN Ki1ace U SBISIETCSI MHOXKECTBOM.

TakuM 00pazoM, BONPEKH IIUPOKO PACHPOCTPAaHEHHOMY MHEHHUIO O HE CYIIECTBOBAaHUU
YHHUBEPCAIBHOIO Kjlacca, - B HACTOsIIEeNd pabdoTe MOKa3aHO,4TO HA0OOPOT, - YHHUBEPCAIbHBIM
kiace U cymecTByeT H sSBISETCS MHOXKECTBOM.

Z[oxaxceM TCIICPb CICAYIOLICE YTBECPIKIACHUC.

Teopema o0 npuHauieskHocTH R-kiaacca Paccena  yHuBepcaJbHoMy U  MHOMXKECTBY
(AxBaeaunanu A.H. — 2011)

R - kimacc Paccena siBnsiercs aeMeHTOM yHHBepcaibHoro U MHOXeECTBa.
JlokazaTenbCcTBO

B coorBercTBHM C ompeneneHUsMH MHOXECTBa M yHUBepcaibHOro kiacca U, xmacc U
YIOBJIETBOPSIET OINPEACICHUI0 MHOXKECTBA, CIEAOBATEIIbHO OH SABISIETCS MHOKecTBOM. Hamu
Tak)ke ObUIM JOKa3aHbl YTBEPKIEHHUS O HEMYCTOTe M KOHCTPYKTHMBHOM CYIIECTBOBaHMH R -
kiacca Paccena. [TockosbKy 1O ONpeieTICHHI0 YHUBEpCAIbHOTO Kiacca, U - Kitacc BKITIOYaeT B
cebs Bce KIacchl, Kak IycTble TaK M HemycTble, To R - kimacc Paccena Takxke sBisercs
3JIEMEHTOM yHHBepcaibHoro kiacca U . Teopema nokasaHa.

[TpuBeneM Tenepb GOpPMYIUPOBKY «AKCHOMBI PETYJIIPHOCTH B COOTBETCTBUU C /3/.

AKCHOMA PEryJsapHOCTH

B nmobom nenycmom ceMeNCTBE MHOKECTB A €CTh IO MEHBIIEH Mepe OJHO MHOKECTBO D,
Ka)KJIBIN 2JIEMEHT C KOTOPOTO HE MPUHAICKHUT JTAHHOMY CEMEHCTBY &, WU (OPMATILHO:

Va(a=d=3b(beaanVvc(ceb=cga))) (22)
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JlokaxkeM Terepb Cleqyloliee yTBep)KaeHHe:

Ilapagokc JOrM4ecKoll KOHBIOHKIHMHM «AKCHOMbBI IMYCTOI0 MHOKECTBA» M «AKCHOMBI
peryaspHocT» B cucremax ZF u ZFC (AxBJaenuanu A.H. -2011)

Kaxnoe MHOkecTBO THIa b, popmanusyemoe B cucremax ZF u ZFC Ha OCHOBE JIOTHUECKOM
KOHBIOHKITNH «AKCHUOMBI ITYCTOTO MHOXECTBa» U «AKCHOMBI PETYISPHOCTHY», MPUHAIJICKUT
JIOTUYECKU TpaHCHEeHJIeHTHOMY R - kiaccy Paccena. OTpuiianue CyIeCTBOBAaHHS JIOTHYECKH
TPAHCIICHICHTHBIX OOBEKTOB M KJIACCOB, a TakkKe yHHBepcaibHoro U - kiacca-MHOKECTBA B
cuctemax ZF u ZFC sBnsercs TOXIECTBEHHO HEIOKAa3yeMbIM B CHIY «AKCHOMBI ITyCTOTO
MHOKECTBaY.

Ornucanue nmapajaokca

PaccMoTpuM cliepBa JIOTHKO-aHAJIUTHYECKYIO TPHPOAY OOBEKTOB b, (opMamusyembix B
paMKax «AKCHOMBI PEryJaspHOCTH». 3aJaJdMcsi BOIPOCOM, MOXeET Ji Juis oObekta b
BBITIOJIHATCS CJIEAYIOLIEE COOTHOLIEHUE:

beb (23)
Ecau umeer mecto cootHomenue (23), To u3 (23) 1 akCHOMBI peryasipHOCTH (22) u Clleayer:

(bea)r(beb)= (bea) (24)

®opmyna (24) cBUIETENBCTBYET O TOM, 4YTO W3 MpeAnojoxkeHus (23) Mbl MNOTYyUYHIH
IOPOTHBOPEYHE C «AKCHOMOW pEryisIpHOCTH», coriacHo kotopoit b ea. Takum obGpasom
0CTaeTCs TOJIbKO BTOPOW BapHaHT, @ UMEHHO:

beb (25)
U3 (25) u onpenenenus R - knacca Paccena (3) cnenyer:
beR (26)

Takum 06pa3om, Kaxplii 00beKT TUMa D , ompenensiemMplii «AKCHOMOU PETYISPHOCTI ABISETCS
IEMEHTOM Jocuuecku mpancyendenmno2o R - kxnacca Paccenma. B sTtom u 3akmrodaercs
«[Tapamokc akcHOM MMyCTOrO MHOXKECTBA U PETYJIIPHOCTI.

C napyroil CTOpOHBI PacCMOTPUM BONPOC, - BO3MOXHO JIM OTPUL@HHME CYIIECTBOBAHHUS
JIOTMYECKU TpaHCIEeHAEHTHOro R - kiacca Paccena m yHuBepcanbHOTO Kiacca-MHOXkecTBa - U .
Kaxk 0b110 TOKa3aHO B TEOpEMax YK3UCTEHIIMATBHOCTH YHUBEPCAIFHOTO Kilacca-MHOXKecTBa U n
R kiacca Paccena, oTpuiiaHue CyIIECTBOBAaHUS YIOMSIHYTBIX KJIaccOB BjedyeT 3a Co0oi
OTpPUIIAHHE CYIIECTBOBAHUSA IIyCTOTO MHOXECTBA, YTO IPOTHUBOPEUUT «AKCHOME ITyCTOTO
MHOKecTBa». Cle10BaTEIbHO OTPULIAHUE CYIIECTBOBAHUS YHHUBEPCAIBHOIO Kiacca-MHOXKECTBA
U u R xmacca Paccena siBisiercst orndecku HeokazyeMbiM B cuctemax ZF u ZFC.
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11.0OCHOBAHUE JIOTUYECKOWU TPAHCUEHJEHTHOCTH
TEOPUU KJIACCOB U MHO’KECTB

AHHOTAIIUA

B Hacrosimeii pa6ore mpejacTraB/ieH aHAJIU3 U 000CHOBAHHME CYIIECTBOBAHWS SIBJEHHS
JIOTMKO-MAaTeMaTH4YeCKOH TPAHCUEHJAEHIUM B OCHOBAHUIX KJACCHYECKOH TeopHH
MHOxkecTB. [Ipu 3TOM Moa popMaTbHO-I0THYECKO TPAHCHEeHIeHIIHell MOHMMAETCs BBIXO0/
3a mpelesbl KJIACCHYECKOW TPaaUIMOHHOW APUCTOTEJEeBCKOW JIOTHKH, Ha0/101aeMblil
KOHCTPYKTHMBHO M (opMajJIbHO  J0Ka3yeMblli B PaMKaxX COBPEMEHHOH TIJI00AJIbHO
HENPOTHBOPEYMBOM KJIACCHYeCKO# (popMaIbHOI JIOTHKH HYJI€BOT0 MOPS/AKA.

HccnenoBanue JOTMYECKOW NPUPOJBI TEOPUM KJIACCOB M MHOXECTB MBI HAyHEM C
pacCMOTpPEHHSI  OCOOCHHOCTEM  OCHOBHBIX  3aKOHOB  KJIACCMUECKOW  apUCTOTENIEBCKOM
TpaguuuoHHOW  joruku. Kak  wm3BeCTHO, cHCTEMa  KIIACCHYECKOW  apUCTOTENIEBCKOM
TPaJAULIMOHHON JIOTMKH, COCTOMT M3 TPEX OCHOBHBIX 3aKOHOB, 3aKOHa TOXKJECTBA, 3aKOHA O
HEMPOTUBOPEUYNH U 3aKOHA 00 MCKIIOYEHHOM TpeTheM. [lanee mpuUBOISTCS OCHOBHBIE 3aKOHBI
KJIACCUYECKON apUCTOTENEBCKOM JIOTUKH VISl ApUCTOTEIEBCKUX BBICKAa3bIBAHUU.

3aK0H TOKIECTBA

Kamz[oe apI/ICTOTeJ'IeBCKOG BBICKA3bIBAHUC JIOTUYCCKU paBHO CaMOMy ce6e:
A=A (1)

3aK0H 0 HENIPOTHBOPEYNH

Kaxcz[oe ApPUCTOTEIICBCKOC BBICKA3bIBAHUEC JIOTUYCCKH HE PaBHO CBOEMY OTPHUIIAHUIO:

—(A=-A) (2)

3aK0H 00 HCKJIIQYEeHHOM TPeTheM

I[J'IH KaXXZI0ro apucTOTCICBCKOI'O0 BBICKA3bIBAHUS, 1100 caMO BBICKA3bIBAHME MCTUHHO a €ro
OTpUI[AHUEC JIOKHO, 100 caMO BBEICKA3LIBAHUE JIO’)KHO, a €r0 OTPULIAHUE UCTUHHO.

A®-A 3)

K qucity HC(I)OpMaJIBHBIX 3aKOHOB KJIACCHUYECKOI apI/ICTOTCJICBCKOﬁ TpaﬂHHHOHHOﬁ JIOTUKH
OTHOCHUTCsA ((HpI/IHI_II/IH JOCTATOYHOI'O  OCHOBAHMU, C(I)OpMYHHpOBaHHLIﬁ BbBIJAOIIUMCH

80



HEMCEIIKUM JIOTHKOM M MartemMatukom — [.B.JleiiOnuniem. IIpuMeHHTENBHO K JIOTHKO-
MaTeMaTHUYeCKUM OOBEKTaM YIOMSHYTBHIM BBIIIE TMPUHIMII MOXHO BBIPA3UTh CICAYIOIIUM
obOpazom.

IIpMHIMI T0CTATOYHOI0 OCHOBAHUS

Ka}K,I[OG JOTHYCCKOC M MATEMATHYCCKOEC YTBCPXKIACHUC OOJIXKHO OBITH JIOTHMYECKH MU
AHAJIMTHYCCKHM A0Ka3aHO.

B 4mncio 3aKOHOB KJIACCHYECKOM apUCTOTENEBCKOM TPAAULUMOHHOM JIOTMKW IPUHAIIEKUAT
TaK»e Jornueckuii 3akoH Jlynca Ckota, KOTOpbIA UMEET MPEAYNPEAUTENBHBINA CMBICI.

3axoH /lyuca Ckora

U3 IMPOTUBOPCUMUBOr0 WJIM JIOKHOI'O CYXIACHUA CICAYCT JII000¢e CYXKIACHUC, UCTUHHOC WA
JIOKHOC:

(0=B)A((B=0)Vv(B=1)) 4)

Hpez[ynpez[HTeanHﬁ CMBICJI 3aKOHa HYHCB. CkoTa 3akmodaercsa B TOM, 4YTO B CJIy4dac
MOSIBJICHUS B TOM MJIM MHOM JIOTMYSCKOM MIIM JIOTHKO-MaTeMaTHYSCKOM TCOPUU T n0XHOTO WMJIN
IMPOTUBOPCUMUBOro CYXIACHHA, CTAHOBUTCA JOKA3yCMbIM ITPAKTUYCCKH r000¢e CYKACHUEC, KaK
HUCTUHHOC, TaK U IIPOTUBOPCUMNBOC UJIHU JIOKHOC.

PaccMoTpuM ompeneneHue JOTMYECKU TPAHCLEHAEHTHBIX (GopMmyi. B nanHom cimyuyae mop
JIOTUYECKOM TpﬁHCIIGHI[CHIIHGfI MBI ITIOHMMAE€M BbIXOJ 3a NPCACJIbl IMEPBBIX TPEX OCHOBHLIX
3aKOHOB KJIACCHMYECKOW apUCTOTENIEBCKON TPaAUIIMOHHOW JOTHUKHU. CIIOBO «TPAaHCIICHICHIIHS
MIPOMCXOIUT OT JATHHCKOTO «transcendentis» — meperaruBaroIinii, BBIXOASIIH# 3a ipeaesst /1/.

Onpenenenne JOrHYECKH NpeaeabHO TPAHCHEHIEHTHBIX JJOTHYeCKHX (hopMy.Ja

Jlornuecku  mpefenbHO — TPAHCLECHACHTHBIMM 10  OTHOUICHUIO K  KIIACCHYECKOU
apUCTOTENEBCKON TPaJAMIIMOHHON JIOTHKE, HAa3bIBAIOTCS Takue jorudeckue popmynsl Fu —F
B OTHOUIEHUHU KOTOPBIX MOKHO C JIOCTOBEPHOCTBIO JI0KAa3aTh KOHCTPYKTHBHOE CYIIECTBOBAHME
JIOTUYECKUX YTBEPKICHMH, SBISAIOIINECS JIOTHYECKHM MHBEPCHBIMM IO OTHOLIEHHIO KO BTOPOMY
U TPETHEMY 3aKOHAM apUCTOTEIIEBCKOM JIOTHKH, B TOM YHCJIE!
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FEﬁF
—~(F ®—F)
F/\—|F

—F A—=—F

F < —F

(F=0A(=F=0)

HpI/IBGZIGHHOG BBIIIC OIPCACIICHUC HYXIACTCA B HCKOTOPBLIX IMOSACHCHHUAX. Kax HU3BCCTHO,
OOAHHUM M3 OCHOBHBIX JIOTHYCCKHUX OIICPATOPOB KJIaCCHYECKOM q)OpMaJIBHOfI JIOTUKH ABJISACTCA
oreparop JIOTHYECKOH HHBCPCHH, 0003HaYaeMBI Kak —. HCXOI[H n3 cCaMmux OCHOB
KJIAaCCUYECKOMU (I)OpMaJIBHOfI apHCTOTeHeBCKOﬁ TpaHHHHOHHOﬁ JIOTUKHU OpsAMO CICAYET, 4TO JIA
KaXJA0ro KOHCTPYKTHUBHO CYIICCTBYHOIICIO JIOTHYCCKUM HWCTUHHOI'O HWJIHN TOXICCTBCHHO
HCIIPOTUBOPCUMUBOIO  BBLICKA3bIBAHHA A, U OAHOBPEMCHHO C HHUM, CYIICCTBYCT H

KOHTPAAUKTOPHO C€MY IIPOTUBOIIOJIIOKHOC JIOKHOC WM TOXICCTBCHHO IIPOTHBOPECYNBOC
BBICKa3bIBaHHE —A. HOSTOMy HapsAay C KOHCTPYKTHUBHBIM CYIICCTBOBAHUECM 3aKOHOB
KJ1aCCUYECKOM TpaZ[HHHOHHOﬁ apHCTOTeJICBCKOﬁ JIOTUKH U OJHOBPEMCHHO C HUMH, CYIICCTBYIOT
TAKXXC W HX JIOTUYCCKU HWHBCPCHBIC JIOTHUYCCKUC (I)OpMy.]'IBI. DTO 00CTOSTEIBLCTBO SIBISCTCS
HEOTHEMJIMMBIM CBOMCTBOM KJIaCCHUYECKOM apHCTOTeJICBCKOﬁ TpaﬂHHHOHHOﬁ JIOTHKH.

HCHOCpeI[CTBCHHO U3 OCHOBHBIX 3aKOHOB KJIACCHYECKOH apHCTOTCHeBCKOﬁ TpaﬂHHHOHHOﬁ
JIOTUKH MU 3aKOHa ]_IYHCa Ckota CJICAYCT CIICAYIOLICC YTBCPIKIACHUC, KOTOPOC MEIL cq)opMmepyeM
1 OOKAXXEM B BHUIC CHGHYIOIJ_Ieﬁ TCOPCMBI.

Teopema 0 resesuce ¥ CynieCTBOBAHUM JIOTHYECKH MpPeleJbHO TPAHCHEHACHTHBIX (hopmy.a
B KJIaCCHYeCKO# (popMaIbHON AaPUCTOTEIEeBCKOM JIOTHKE

(AxBaenuanu A.H. — 2011)

KoHCTpykTHBHOE  CyllleCTBOBaHME COBOKYITHOCTH OCHOBHBIX 3aKOHOB  KJIaCCHUYECKOM
apUCTOTENIEBCKOM TPaJUIIMOHHON JIOrMKM M 3akoHa JlyHca CkoTra SBISETCS JIOCTaTOYHBIM
YCIOBUEM Il TE€HE3Mca M KOHCTPYKTHUBHOIO CYIIECTBOBAaHUS JIOTMUECKH IPENEIBHO
TPAHCIEHICHTHBIX (POpMYJT BHYTPU UCTHHHBIX JIOTUYECKUX (OPMYIT KJIacCHUECKON (hopMalIbHOM
apUCTOTENIEBCKOM JIOTHKH.
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JlokazaTenbCcTBO

B COOTBETCTBHH C OCHOBHBIMH TPEMSI 3aKOHAMH KJIACCHYIECKON (OPMATBHON apHUCTOTEIEBCKOM
noruku (1)-(3) umeem:

(Av—A) =1 (6)

B cootBercTBHU ¢ tornueckuM 3akoHoM [lyHca Ckorta, u3 conocrasiieHus (6) u (4) cienyer:

(A= (F=—F)v(-A=(F=—-F))) =1 (7)
(A= —(F®&—=F))v(-A=—(F®—-F))) =1 (8)
(A=>(Fe-F))v(-A=(F = —-F)) =1 9)

Heob6xomumo otmetuth, uto Bce Qopmynsl (7)-(9) sABAAIOTCS HCTHHHBIMH (OpMYIaMu
Kiaccuyeckod  (opmanbHoi  sormku. Takum  oOpazom  Kkiaccuueckas — (opmanbHas
apUCTOTEJIEBCKAasi JIOTUKA MCTUHHO IPU3HAET KOHCTPYKTHUBHOE CYILECTBOBAHUE JIOTHUECKU
IPEJEIbHO TPAHCLEHACHTHBIX JIOTHYECKUX (POPMYJT BHYTPU MCTUHHBIX (OPMYI KJIaCCHUECKOM
(bopManbHON apuCTOTENIEBCKOM Joruku. Teopema 1oka3zaHa.

3 Z[OKa3aHHOﬁ BBIIIC TCOPEMBI CICAYCT, YTO KJIAaCCHUYCCKasd (bOpMaJ'IBHaH APpUCTOTCJICBCKAsA
JIOTUKa UCTHHHO INPU3HACT CYIICCTBOBAHUC SABJICHUS JIOTHYECKOH TPaHCUOCHACHIIUU. HOBTOMy
00KA3aMebCmeo 06pamH020 CmMaHoBUNCA 10cudecKu U aHaiumudecKu He6O03MOHCHBIM.

PaCCMOTpI/IM TCIICPb BOIIPOCHI q)OpMI/IpOBaHI/ISI OCHOBHBIX MOJO0XKEHUM TCOPHUU MHOKCCTB U
KJIaCCOB.

B COBpPCMCHHBIX HCCIICAOBAHUAX 110 TCOPUHU MHOXKECTB HMCCTCA HAOCTATOYHO HOHpO6HO
pa3pa60TaHHa${ KJ'IaCCI/I(i)I/IKaI_II/I}I TEX WM UHBIX TCOPCTUKO-MHOKCCTBCHHBIX 00BEKTOB KJIACCOB H
MHOXKCCTB. HpI/IBCI[CM HCKOTOPBIC OCHOBHBIC MOMCHTBI yHOMfIHYTOI\/’I KJIaCCI/I(l)I/IKaI_II/II/I 110 KHUTC
2/ M3BECTHOTO YEIICKOTO Cricnuaiucra 1o TCoOpruu MHOKECTB — JOKTOPa I1.Bonenku.

[TycTh maHbl Kakue-mubo yxe CO3JaHHbIe 0OBEKTHl U YKa3aH HEKOTOPBIA CI0c00, ¢ TOMOIIIBIO
KOTOPOTO MOXHO BBIICTUTH 3TH OOBEKTHI CPEIU OCTATBHBIX OOBEKTOB. YMOMSHYTHIH Coco0
BBIZICJICHHS] O0BEMHSAET 9TH 00BEKTHI. ECTi Ha BBIZEICHHBIC TAKUM 00pa30M OOBEKTHI MOXKHO
CMOTpETh, KaK Ha BIIOJIHE PABHOMPABHBIC, TO TOBOPST, YTO BBHIACIIEHA COBOKYNHOCHb 00BEKMOA.
Ecnm xe mo ycioBusIM paccMaTpuBaeMoro BOMPOCa HEOOXOIWMO MPHU3HATH 3a BBIICIICHHBIMU
00BEeKTaMU pa3IMYHBIC TO3UIMK M HE TMPEACTABISIETCS BO3MOXKHBIM HMTHOPHPOBATH TO
00CTOSITETLCTBO, YTO OHW HMEIOT pa3UYHbIe CBOWCTBA, WM BCTYNAIOT B pa3UYHBIC
OTHOIICHHUS, TO TOBOPSIT, UTO 8bI0ENIEHO COOOUIECMBO 0OBEKMOE.

Boigenenue rpynmnbel 0ObEKTOB M3 COBOKYIMHOCTH JIPYIMX OOBEKTOB MPOMCXOAUT HAa OCHOBE
3aJJaHUs TaK Ha3bIBAEMOr0 XapaKTEPUCTHYECKOI'O CBOWCTBA, KOTOpPOE MpEICTaBIseT COOOH
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MPHU3HAK, 110 KOTOPOMY Ta WJIM WHas Ipymmna 0o0bEKTOB BBIACISICTCS M3 COBOKYITHOCTH JIPYTHX
00BEKTOB.

OnpeaeseHue Kjiacca

Knaccom Ha3piBaeTCs HEKOTOpas COBOKYMHOCTh OOBEKTOB, BBIJCIICHHBIX Ha OCHOBE
XapakTepucTruueckoro cporictBa C(X) (XapakTepUCTHUECKOE CBOHMCTBO MOXKET IPEICTaBIISThH

c000Ii TaKxKxe JIOTHYCCKYKO KOHBbIOHKIIUIO CBOﬁCTB, KOTOPBIM JOJIKHBI YAOBJICTBOPATE 3JICMCHTBI
OIIpeacIsIEMOro KJIaCCﬂ) CHMBOJIbHAs 3alCh OIPCACIIAEMOro Kiacca UMEECT cnez[y}ouu/lﬁ BUI.

Cls(Cx) ={x: (WX)(C(x))} (10)

OnHUM U3 OCHOBHBIX TIOHSTHIA TEOPUHM KIIACCOB SIBIISICTCS TOHSATHE ITyCTOIO MHOXECTBA.
[TycThIM MHOXECTBOM HA3bIBAETCSl TAKOW KIIACC, KOTOPBII HE CONEPKUT HU OJHOTO SJIEMEHTA.
[Tycroe MHOXecTBO 0003HAa4YaeTcs CUMBOJIOM . B Teopuum KJIacCoB IycTO€ MHOXKECTBO
SBIIAETCS aHAJIOTOM apudmernyeckoro 0 MHOXKECTBa IEHCTBUTENBHBIX yncell. [lo onpenenenuto
CYILECTBYET TOJILKO OJIHO IycTOe MHOKecTBO. Dopmyina A=(J o3Hayaer, YTO MHOKECTBO A
HE UMEET HU OJIHOTO AJIEMEHTA, YTO OHO MYyCTO, YTO OHO «Hcue3aeT». Eciau He BBOAUTH MOHATHUS
IIyCTOTO0 MHOKECTBA, TO MPH OIpPEAETICHUH TOr0 WM MHOTO KOHKpPETHOro kiacca C MpHILIOCh
OBl 9acTo JenaTb OrOBOPKY. €CIIM OH CYIIECTBYET. DTO NMPOUCXOAUT H3-3a TOTO, YTO YacTO
AJIEMEHTHI KJlacca ONPEENICHbl TaK, YTO 3apaHee ObIBa€T HEWU3BECTHO, CYIIECTBYIOT OHU WIIU
HeT. B akcmoMaTHuYecKuMX TEOpHsSIX MHOXKECTB, CYIIECTBOBAaHHE CaMOT0 ITyCTOTO MHOMKECTBA
YTBEP)KAAETCS CIEUHUATBHON aKCUOMOU CYWecmeosanusi nycmoz20 MHOHXCecmed, KOTopas
(bopMynHpyeTcs caelyroIuM 00pa3oM.

AKCHOMA IYCTOI0 MHOZKECTBA

CymeCTByeT MHOXECTBO, HE COACpXKaIICC HU OAHOTO DJBJICMCHTA. YHOMHHYTOG MHOXKECTBO
Ha3bIBACTCA MYCTBIM U obo3Havaercsa & . IMeeT MECTO COTHOIIEHHE

@)Wy Xy g x) =2 (11)

Kax mpaBuio, MHOXKECTBO OKa3bIBA€TCs IMYCTHIM, B TOM CJIy4yae, KOTJa XapaKTepUCTUUECKOe
CBOMCTBO MHOXecTBa - C(X), onpezensioniee COBOKYITHOCTb IIEMEHTOB MHOXKECTBA, SIBIISICTCS

JJOTHYCCKH, MAaTEMATUYCCKU HIIN (1)I/I31/ILI6CKI/I HCEOCYHICCTBUMBIM.

HCO6XOI[I/IMO OTMCTHUTHb, YTO BBCACHUC IIOHATHA ITYCTOI'O MHOXCCTBA, U B OCO6€HHOCTI/I,
CBSI3aHHOM C HUM «AKCHUOMBI IMyCTOI'O MHOKECTBA», OKa3bIBA€CT 3HAUYUTCIILHOC BO3HeﬁCTBHe Ha
caMH JIOTUYCCKHUE BBIBOJBI, ITOJTYHYAaC€MbIC B paMKaX TCOPHUHU KJIIACCOB U MHOXECTB.

Jlo co3naHusi TEOPHMM MHOXKECTB, B KJIACCUYECKOM MAaTEMAaTH4YECKOM aHaiu3e, Hpobiema
CYUIECTBOBAHMSI WJIM HE CYIIECTBOBAHUS T€X WM HHBIX JIOTMYECKUX MM MaTeMaTH4YEeCKHX
00BEKTOB ObUIa TECHO CBf3SIHA C HENPOTUBOPEUMBOCTHIO WM  MPOTUBOPEUHUBOCTHIO
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onpezensieMblx 00bEeKTOB. Mcxols M3 OCHOBHBIX 3aKOHOB apHCTOTENIEBCKOW JIOTUKH, MpU
IIOCTPOECHUH TOW WJIM MHOM MAaTeMaTUYECKOW TEOPUHU, B HEE BKIIIOUAIUCH U B HEU NPUZHABANUCD
cyujecmsyrouumy TOIbKO T€ OOBEKThI, HEMPOTHUBOPEUYUBOCTh KOTOPHIX Obla YCTaHOBJIEHa C
JIOCTOBEPHOCTBI0. Te ke OOBEKTHl, KOTOpbIe MO CBOEH JIOTMUECKOW WM MaTeMaTUYeCKOu
npupoac ABJIAJIUCH MPOTUBOPCUUMBBIMU W HE COOTBCTCTBOBAJIU KJIACCUYCCKOM TpaI[HHHOHHOﬁ
ApUCTOTEIEBCKOM JIOTHKE, - UCKIIOYAJIUCh U3 JAIBHENIIErO0 pacCMOTPEHUS B 3TOM TEOPHH, T.€.
IIPU3HABAINCH HE CYUWECmEYIOWUMU 8 SMOU Meopuu.

C CO3JaHUECM TCOPUHU MHOKCCTB, U BBCACHUSA B HCC MOHATUA ITYCTOI'O MHOKECTBA COBMCCTHO
¢ «AxkcmoMoim IMyCTOIr0 MHOXCECTBA», IMPCIKHAA KOHLCIIHA CYIICCTBOBAHUA WM HEC
CYIICCTBOBAHUA TCX WJIM HHBIX 00BEKTOB B paMKax TOM HJIM MHOM MaTeMaTHYCCKOM TCOpHUU
KapaAuHaJIbHO H3MCHWJIACDH. HI/I)KC, JJIA KaX(HOﬁ aKCHOMaTHUYECKOM TCOPHUU MHOKCCTB,
conepmameﬁ «AKCI/IOMy IIyCTOI0O MHOXKECTBA», 6y,[[eT C(bOpMy.]'II/IpOBaHa " JOKa3aHa T€opEma O
CYIICCTBOBAHUHU JIF000Tr0 Kjlacca ¢ Harepea 3alaHHbIM XapaKTCPUCTUUCCKUM CBOMCTBOM.

TeopeMa dIK3NCTEHIMAILHOCTH KJaccoB (AxBiaeananu A.H. — 2011 r.)

Jlns ka0l akCMOMaTHYECKOW TEOPUH KJIACCOB, COAEPIKAIIEH aKCHOMY ITyCTOIO MHO>KECTBA,
CYIIECTBOBAaHHUE IyCTOTO MHOYKECTBA SIBJIETCS JOCTAaTOYHBIM YCIOBHEM I JIOKa3aTeIbCTBA
CYIIECTBOBAaHHE KaXJIOTO Kjacca, ONpPEAEseMOro Hamepesl 3aJaHHbIM XapaKTepHUCTUYECKUM
CBOMCTBOM (HMJIU COBOKYITHOCTBIO CBOMCTB) C(X) .

I[OKaBaTCJ'IBCTBO

Paccmorpum creayromue ciydau. [lepBbiid ciaydail: Xxapaktepuctudeckoe cBocTBo C(X)

SBJISICTCS JIOTHUECKU, MaTeMaTUYeCKH UM (PU3MUECKH HEOCYIeCTBUMBIM. Toraa He cyliecTByer
HU OJHOTO JIEMEHTa X , YIOBJIETBOPSIOLIETO 3TOMY CBOWCTBY. B 3TOM ciyuae kjacc co
cBoiictBoM C(X) siBisieTcst mycThiM. OHAKO B CHIIy «AKCHOMBI IycTOro MHOXectBa» (11) —

IMyCTOC MHOKCCTBO CYIICCTBYCT. 910 O3HaA4ac€T, 49TO B pacCMaTpuBacMOM CcClIydac€ KJlacC CO
CBOMCTBOM C(X) XOTA U ABJIACTCA IMYCTBIM , HO TEM HC MCHEC CYHICCTBYCT, KAK IIYCTOC

MHO>KECTBO.

Bropoii cnyuaii: xapaktepuctuueckoe cBoWcTBO C(X) SBISETCS OCYIIECTBUMBIM, T.C.
CYHIECTBYIOT JIEMEHTHI X, yIOBJIETBOPSIONINE XapaKTepucTruueckomy cBoiictBy C(X). B atom
ciydae, cornacHo (10), kmacc Cls(Cx) siBnsieTcss HEMyCThIM, a CJIEIOBaTENbHO - TeM Oolee

CYIIECTBYIOIIHM.

U3 MPUBCACHHOI'O BbIIIC PACCYXIACHUA CICAYCT, YTO B JII000M cjIydyac, HEB3Upad Ha
OCYHICCTBUMOCTh HWJIM HCOCYHICCTBUMOCTDL XapPAKTCPUCTHYCCKOT'O CBOMCTBA C(X), KJ1acCcC

Cls(Cx) cymecTByeT Wi B BHJIC HEITYCTOTO KJlacca, WIIM e B BHJE MyCTOTO MHOXECTBA. DTO
O3Hayaer, 4to ecim c¢ cymecrBoBanueM kiacca CIS(CX) BO3HUKAIOT NPOTHBOPEUUBHIC

CYXKACHUA, MmO Mbl 6blHy.?iCO€Hbl npusHamos makoice u qbakm ux cyujecmeosarusl. 9710

85



00CTOATENLCTBO SIBJIIETCI HEOTHEMIIMMBIM CBOMCTBOM Ka}I(,Z[Oﬁ TECOpPHHU KJIaCCOB HIIM TCOPUU
MHOXCCTB, conepmameﬁ «AKCI/IOMy CyHI€CCTBOBAHHS ITYCTOI'O MHOXKECTBA», U ABJIACTCA IIPAMBIM
CJICACTBUCM IIPUHATUA ynOMﬂHYTOﬁ AKCHUOMBI.

B krnaccuueckoil apucTOTENEBCKOW TPaJWLMOHHOW JIOTUKE MPUHATHI CIEAYIONIUE KPUTEPHUH
MaTepuaibHON M (OpMaTbHON UCTUHHOCTH BhICKa3bIBaHUM /3/.

MaTtepuaabHbI KPUTEPUH UCTUHHOCTH

Hekoropoe BrickaspiBanue A 00 wuccieqyeMoM o0bekTe B HaspiBaeTcs MaTepHaIbHO
UCTUHHBIM, €CJH CIPaBEAJIUBOCTb, COJEpKAIlerocss B HeM yTBepxkaeHus 00 oObekte B
MOATBEPKJI€HA  JOCTOBEPHON JIOTMKO-aHAIUTUYECKOW HHoOpMalueil, COOTBETCTBYOIIEH
«[IpuHIIUITY AOCTATOYHOTO OCHOBAHUSI.

DopMaIbHBIN KPUTEPUA HCTUHHOCTH

HGKOTOpOe BBICKa3bIBaHME A Ha3bIBacTCS q)OpMaJIBHO HCTHUHHBIM, €CJIM OHO COOTBCTCTBYCT
IICPBBIM TPEM 3aKOHaAM KJ1aCCUYECKOM apHCTOTCHGBCKOﬁ Tpa,Z[HHHOHHOﬁ JIOT'HKH.

[IoCTONIBKY TIOCKOJIBKY B KJIACCUYECKOM apUCTOTENIEBCKOM JIOTMKE IPHUHATHI JBa KpUTEpUS
MCTHHHOCTH, MaTepUAILHBIA U (OPMATBbHBINA, TO B YIOMSHYTOW JIOTUYECKONH CHUCTEME MPUHST
Tak HasbiBaeMbll «lIpuHIMN KOMMHUpPOBaHMS (IIPEANOYTEHUSI) MATEPUATIBHOIO KPHUTEPHS
HUCTUHHOCTU», CYIIHOCTh KOTOPOT'O U3J1aracTcsi HUXKE.

IIpyMHIMD JOMMHUPOBAHUS MATEPHAJILHOI0 KPUTEPHUS HCTHHHOCTH

MatepuranbHblii KpUTEPUNH UCTUHHOCTH JOMHUHUPYET HaJl (OpPMaJIbHbBIM.

HeoO6xomumo orMetuth, uto «l[IpHHIMI TOMUHUPOBAHHS MAaTEPHAIBHOTO KPUTEPHUS
WCTHHHOCTH, SIBJISIETCS KPAaeyroJbHBIM KAMHEM KIIACCHUYECKOW apUCTOTENIEBCKOW TPaJUIIMOHHON
norukd. OH O3Ha4aeT B TOM YHCJE, YTO €CIH MBI MOJYYHiu (hOpMalbHOE MPOTHBOPEYHE B
pe3yabTaTe PacCMOTPEHHUsT HEKOTOPOTO BOIPOCA, TO MBI JOJKHBI MPU3HATH (PAKT IMOIYUSHHS
(hopManbHOrO MPOTUBOPEUHSI.

Kak w3BectHo, wuzaes Boigenenus kimacca CIS(Cx) ¢ momompio  yka3zaHUsS — €ro
XapaKTepucTHYeckoro cpoiictBa C(X), NPUHAIICKHUT CO3MATEII0 TEOPUM MHOXKECTB —

BBIIAIOIIEMYCSI HeMellkoMy MaTtemaTtuky ['eopry Kanrtopy. OnHako, y)xe Ha HadajabHOM 3Tare
pa3BUTHS TEOPUHM MHOXKECTB, JPYIMM 3HAMEHUTBIM MAaTEMaTHKOM, JIOTUKOM M (¢uiocopom
beprpanom Paccenom ObII0 BBIABHHYTO BO3paK€HUE NMPOTUB BBIACICHHS Kjacca ¢ MOMOIIBIO
moboro xapakrepuctuueckoro cpoictBa C(X). MM ObUT MOCTPOEH TEOPETHKO-MHOKECTBEHHBIN
napajgokc, Tak Ha3biBaeMmblii «l[lapagokc Paccena», KOTOpBIM [10Ka3bIBa€T BBIBOJUMOCTH
MIPOTUBOPEYUBOTO CYXkJICHUS Ha MHOXKECTBE CYKJIEHUI KaHTOPOBCKOM Teopuu MHOXecTB. Hike
MpUBOJATCA (HOPMYIHPOBKA YIIOMSHYTOIO Mapajokca M COOTBETCTBYIOIIEE pPaCCyXIACHHE,
MPUBOJIALIEE K AHTUHOMHUH.
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INapagoxc Paccesa

Krnacc Z Ha3oBeM perynspHbBIM, €CIIH JJISl HErO BBINOJHACTCS COOTHOILICHHUE!

Z¢Z (12)
Knacec Y HazoBeM HeperyssipHBbIM, €CIIH IJIs HETO BBIMOIHAETCS COOTHOLICHHUE!

YeY (13)
Coopmupyem kiacc R crenyromumm obpazom:

R=CIs(Z)={Z:Z ¢ Z} (14)

3amauMcst BOIIPOCOM, SIBIISIETCS JIM Ki1acC R perynsipHbIM 1100 HET?
Ecnm kmacc R siBisieTcs peryisipHbIM, TO BBIITOJIHSETCS YCIOBHUE:

ReR (15)

Torma knmace R ymosierBopsier ompenenenuto (14), B cuiy camoro ompenenenus (14)
kiacca R crnemyer:

ReR (16)
Takum oOpazom:
(R¢R)=(ReR) @an
PaccMmoTpuM Tenepb BTOPYH0 BO3MOKHOCTh, @ UMEHHO:
ReR (18)

Torma B CHUITY ONpeaACICHUA MMPHUHAIIICKHOCTHU 00BbeKTa KJ1acCy, Kjacc R sBnsileTCA 3IeMEHTOM

camoro cebs, m B cuiny ompeneneHus (14) ans HEro BBHIMOIHACTCS XapaKTEPUCTUUECKOE
CBOMCTBO, COIJIACHO KOTOPOMY:

Re¢R (19)

Takum 06pa3zom nmeem:
(ReR)=(R¢R) (20)
N3 conocraBnenus (17) u (20) cnenyer:

(R¢R) < (ReR) (21)
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Mpsbl BUIMM, YTO COOTHOIIeHHE (21) BCTymaeT B JIOTMUECKYH0 KOHTPAIUKIHIO C 3aKOHOM O
HEMPOTUBOPEUNH APUCTOTEIEBCKOM KIIACHYECKON JIOTHKHU.

HaszoBem kinacc R - kimaccom Paccena. Bo3HukaeT ecTtecTBeHHBIH BOIMPOC: SIBJISCTCS JIM KJlacce
Paccena nemyctbiM? Jlst TOro, YTOOBI IMOKa3aTh, YTO Kiacc Paccena sBISICTCS HEMYCTBIM,
JOCTaTOYHO MOKAa3aTh, YTO OH COACPIKUT XOTS OBl OJIMH JIeMEHT. J{JIs1 3TOro pacCMOTPHUM ITyCTOE
MHOXecTBO . B cumy dpopmyist (11) umeem:

{x:(Whyex}=2 (22)
B cuny hopmyisl (22) umeem:
X% (23)
N3 conocraBnenus (14) u (23) cnenyer:
deR (24)

U3 (24) cnemyer, uto kmacc Paccena sBnsercs HemyctbiM. [loaTomy B cuny «Teopemsl
SK3UCTEHILIMAIBHOCTU KJIaccoB», - kiacc Paccema cymectByer. [lokazaHHoe yTBepXkaAeHUE
MOHO C(POPMYIIUPOBATH B BUJIE CIACAYIOIICH TEOPEMBI.

IlepBasi TeopeMa IK3UCTEHIIMAJIBHOCTH KJacca Paccesna

(AxBjaeanmanu A.H. — 2011 r.)

Jns kaXmoW akCHMOMAaTHYECKOM TEOPUHU KJIACCOB, COJIEpXMAIIEH aKCMOMY IyCTOTO MHOYKECTBA,
CYILIECTBOBAHUE ITYCTOTO MHOKECTBA SIBJIAETCS JOCTATOYHBIM YCJIOBHEM JUJISl JI0KAa3aTElIbCTBA
cyuiecTBoBaHus kiacca Paccena - R.

AP = IR(R={Z:Z ¢ Z}) A (R = D)) (25)

Ha ocHOBaHWM JIOTMYECKOTO 3aKOHA KOHTPAIO3WIIMH, TPUBEICHHYIO BBIIIC TEOPEMY MOXKHO
chopMyIupOBaTh HHEIM 00Pa3oOM.

Bropas TeopeMa 3K3HMCTEHIIMAJLHOCTH Kjaacca Paccena

(AxBaeauanu A.H. — 2011 r.)

JUis KaKI0oM aKCMOMAaTH4YeCKOM TEOpPUHM KJIACCOB, COJAEpXKALICH aKCHUOMY CYIIECTBOBaHUs
IyCTOTO MHOXECTBa, OTPULIAHHE CYIIecTBOBaHMsA Kiacca Paccena - R, Biueuer 3a co0oif
OTpPHUIIAHUE CYIIECTBOBAHHSI TyCTOr0 MHOXecTBa & :

—AR((R={Z:Z ¢ Z}) A (R % D)) = -3V (26)

JlokazaTenbCcTBO
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B cuny cootHomeHus (25) U IOrHYecKOro 3aKkoHa KOHTPAO3UIIMA UMEEM:

A= 3IR(R={Z:Z £ ZY A (R= D)) &

(27)
(-IR(R={Z:Z 2 Z}) A (R % D)) = —3D)

CootHomienue (27) noka3piBaeT chOpMyITHUPOBAHHYIO THIIOTE3Y.

[Tonyyennoe B ¢popmyie (21) nmpoTuBopeure moOyX)aaeT K MOMCKY TAKOrO OrpaHHUYCHHS Ha
XapaKTepUCTHUECKoe CBOUCTBO kiacca C(X), KOTOpoe CrmocoOCTBOBAO OBl HM30EKAHUIO

NpOTUBOpeUHs pu (HOpMHUPOBaHMK TOTO WM MHOTO Kiacca. Popmyna (21) mokasbiBaeT, yToO
MoJiyuaeMoe B Hell MPOTUBOPEYHUE, HAPYIIAET TAaKXKE BHIMOJHUMOCTh 3aKOHA 00 MCKIIOYCHHOM
TpeTbeM. M3BECTHO, YTO 3aKOH O HEMPOTUBOPEUHH SIBISETCS HEOOXOIMMBIM YCIOBHUEM IS
3aKOHa 00 HCKIIOYEHHOM TPEThEM. JTO O3HAUaeT, YTO COOJIOJEHHE 3aKOHA 00 UCKIIOYCHHOM
TPETbEM, SIBJISIETCSA JIOCTATOYHBIM YCIOBHEM IS BBINOJIHMMOCTH 3aKOHAa O HEIPOTHUBOPEUHH.
Kpowme sT0ro0, hopmManbHO JIOTUYECKH, YIIOMSIHYTHIE 3aKOHBl PABHOMCTHHHBI B COOTBETCTBHUH C
(dbopManbHBIM KpUTEpPHEM HCTUHHOCTH. Ha 3THX 0OCTOSTENhCTBaX M OCHOBAHBI OTPaHHUYCHHS,
HaKJIaJpIBaeMble Ha XapakTepucTuueckoe cBoiictBo C(X). Ha coBokymHOCTH BCeX BO3MOMKHBIX

KJIACCOB BBIACIIAIOT TaK HA3BIBACMBIC MHOKECTBA HA OCHOBAHUU CJICAYIOMICTO OIIPECACIICHUS.

Onpenenenne MHOKECTBA

MHO0keCcTBOM Ha3bIBAETCS KJIACC, YAOBIETBOPSIOLINHN CIEIYIOIIEMY YCIOBHUIO!
Set(Cx) ={x: (vx)(C(x)) A (vy(C(y) ©-C(¥)} (28)

CDOpMy.]'Ia (28) 03Ha4acT, 4TO MHOXKCCTBOM ABJIACTCA TaKkok KJIaCC, JJIEMCHTBI KOTOPOTO
YAOBJICTBOPAKOT XAPAKTCPUCTUICCKOMY CBOfICTBy C(X) , U, KpOMC 3TOro IJId KaxXJa0ro 00BeKTa

Y Ha OCHOBaHHHU 3aKOHa 00 HCKIIOYEHHOM TPETHEM MOXHO PCHINTH, YAOBJICTBOPSCT JIM OH

XapakTepucTHIecKkoMy cBoiicTBy C(X), mubo Her.

TakuM o0Opa3oM MBI BHJIWAM, YTO TMOHSATHE MHOXXECTBA HE MPUHAMICKHUT K YHUCIY
CaMOOYEBU/IHBIX TOHATUH. Belnaronuiics deumickuii mareMatuk bepHapa boisbriano, KOTOpsIii
BBEJI TIOHSTHE MHOXKECTBA, JODKEH OBUT TMPUIIOKUTH HEMaJo YCHIIUM, YTOOBI OOBSICHUTH
YUTATENI0, YTO COBOKYMHOCTh KaKUX JIMOO OOBEKTOB, a TeM Ooijiee COOOIIECTBO OOBEKTOB
3a4acTyl0 pPa3HOPOJHBIX, MOXKHO TMPEJACTaBUTh cebe, KaK CaMOCTOSTEIbHYIO CYIIHOCTD.
®opmyma (28) MO3BOJIAET paccCMaTPUBAaTh MHOXKECTBA, KaK BIIOJIHE OINPEACIICHHbBIE, JIOTHYECKU
YETKO BBIJICJICHHBIE KJIACChl B COTBETCTBHM C KJIACCHYECKOW apUCTOTENEBCKOM TPaAUIIMOHHOU
JIOTHKOM.

W3 npuBeaeHHBIX BBILIE PACCYXKACHUHN BBISBIISETCSA CYLIECTBEHHAs pa3HUIA MEXAY KJIACCAMH U
UX DJIEMEHTaMH. B 3aBUCUMOCTH OT XapaKTEPUCTHUYECKOIO CBOMCTBA KJIacca, MIEMEHTHI Kilacca
MOTYT U HE CYIIECTBOBATh B KaYeCTBE BXOMALIMX B HEro 0ObEKTOB. Kiacchl ke CyIIEeCTBYIOT
BCErJa, WM B Ka4EeCTBE HEIYCTOIO KJIacCa, UM K€ B Ka4EeCTBE IIyCTOIO0 MHOXKECTBA.
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[lepeiineM Tenepp K ONpeesIeHNI0 YHUBEPCAIbHOTO Kilacca.

OnpenejieHre YHUBEPCAJILHOI0 KJjacca

Knacc U Ha3biBaeTCsl yHHUBEPCAIbHBIM, €CIIU JIFOOOW MYCTON MJIM HEIYCTOH OOBEKT SIBISCTCS
€r0 3JIEMEHTOM.

DopMaIbLHOE OIIpeeeHHe VHUBEPCAJIbHOI0 KIacca

U=Cls(u)={u:(u=9)v (=)} (29)

dopmyia (29) o3Hayaer, 4TO IEMEHTAMH YHHBEPCAIbHOIO Kiaacca U SBISIOTCS, KaK MyCTOE
MHOYECTBO, TaK M JIFOOOH HEIyCTOH Kiacc.

IlepBasi TeopeMa HIK3UCTEHIMAJIbHOCTH YHHBEPCAJBLHOI0 KJacca

(AxBaeauanu A.H. — 2011 r.)

JInst ka0l akCMOMAaTHYECKOW TEOPHM KJIACCOB, COAEPIXKALIEH aKCMOMY ITyCTOTO MHOKECTBA,
CYLIECTBOBAHHME IIyCTOTO MHOXKECTBA SIBJISIETCS JOCTATOYHBIM YCIOBHEM MJIsl JI0Ka3aTeIbCTBA
CYILECTBOBAaHMUS YHHBEpcaitbHOro Kiacca U .

A =U(U ={u:u=9) v (u=I9)}) (30)
ﬂOKEBaTeJ'ILCTBO

B cootBercTBHM ¢ camuM ompenesieHueM (29) yHHUBEpCaIbHOTO KJlacca, OH COACPIKUT MyCTOE
MHOXECTBO B KauecTBe 3iieMeHTa. ClieIoBaTeIbHO YHUBEPCAIBbHBIN KIIACC SBJISICTCS HEMYCThIM.
B cuny «Teopembl SK3HCTEHIIMAIBHOCTH KIJIACCOB», 3TO OOCTOSTEILCTBO  O3HAYACT
cyllecTBoBaHue yHuBepcanbHoro kinacca U . Teopema noka3zana.

Bropasi TeopeMa YK3UCTEHIHAJIbHOCTH YHUBEP CAJIBLHOI0 KJIacca

(AxBaemuanu A.H. — 2011 r.)

Jns kakmoW akCHMOMAaTHYECKOM TEOPUHU KJIACCOB, COJIEpXMAIIEH aKCMOMY IyCTOTO MHOYKECTBA,
OTpHIIaHUE CYIIECTBOBAHUS YyHUBepcalbHOro kiacca U, Bieder 3a co0oil oTpuiiaHue
CYIIECTBOBaHMs MycToro MHOxecTBa & . CremoBareibHO yHHBepcanbHbIi Kiaacc U
CYLIECTBYET.

JlokazaTenbCTBO

HOKaSaTeHBCTBO HpHBe}IeHHOﬁ BBIIIIC TCOPEMBI ONHUPACTCA Ha JIOTHYECKUU 3aKOH
koHTpano3uiiuu. Ha ocHoBanuu cnpaBemuBocTH Gopmyisl (30) u JIOTHYECKOTo 3aKoHa
KOHTpaIo3uununu MOKHO 3aKJIHOYUTE.
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A =3IU(U ={u:U=2)v (UzD)}) =

(31)
(—3U(U ={u: (U=D) v (U = D)}) = —3D)

U3 coorHomenuss (31) HENOCpPeACTBEHHO BHJIHO, 4YTO OTpPUIAHHE CYIIECTBOBAHUS
YHHUBEPCAIBHOIO KJIacCa, MPUBOIUT K OTPHUIAHUIO IIYCTOTO MHOXECTBA, a 3TO MPOTHUBOPEUUT
«AKCHOME CYyIIECTBOBAaHUS MYCTOr0 MHOXecTBa». CleoBaTeNbHO YHUBEpCanbHbI kiacc U
cymiectByeT. Teopema qokazaHa.

TeopeMa YK3UCTEHIIHAJILHOCTH YHHBEPCAJLHOI0 MHOKECTBA

(AxBjaenuanu A.H. —2011 r.)

YHuBepcanbHblid kiacc U sBIIseTCS MHOKECTBOM.
JlokazaTenbCcTBO

W3 Teopembl AK3MCTEHUIMOHANBHOCTH KjaccoB U ¢opManbHOro ompeaeneHus (29)
yHHBepcanbHOro kiacca U ciemyer, dro mo0oil  Kiacc, ONpenenseMblii  HEKOTOPHIM
XapaKTePUCTHYECKUM cBoMcTBOM C(X), sBISETCS 3JIEMEHTOM YHUBEpcalibHOro kiacca U .

[TosTomy st yHuBepcanbHOTo Kilacca U BhimosiHseTCs (hOpMaIbHOE OIPEICICHUE MHOXKECTBA
(28). CiienoBatenbHO yHUBEpCaIbHbBIN Kitacc U sBIIsIeTCSs MHOXKECTBOM.

Takum 00pa3oM, BOMPEKH LIUPOKO PACIPOCTPAHCHHOMY MHEHHIO O HE CYIIECTBOBAHHH
YHUBEpPCAJIBHOTO KJlacca, - B HacTosilled padoTe MoKa3aHO,YTO HAOOOpOT, - YHUBEPCAJIbHBII
kiace U CyIIecTByeT u SBISETCS MHOXKECTBOM.

OI[HOﬁ N3 OCHOBHBIX dKCHUOM TCOPHUH MHOKCCTB ABJIACTCA «AKcHOMa YKCTCHCHOHAJIbHOCTH)
AJIg TEX KJIaCCOB U MHOXKCECTB, KOTOPLIC HE ABJIAIOTCA CTPOTO YHOPAAOUYCHHBIMHA B COOTBCTCTBHUU

Cc HaTypaimbHbBIM psigoM N, :<1,2,3,4,5,6,7, ...... N | P > Hwxe npuBomutcs ¢(opMympoBka

«AKCHOMBI SKCTCHCHOHAILHOCTH) JJIs1 MHOXECTB.

AKCHOMA JKCTEHCHOHAJILHOCTH

I[Tycroe MHOXECTBO & paBHO camomy cebe. JIBa HemycThix MHOXKecTBa Set(X)u Set(y) paBHb

JApyr ApYry B TOM M TOJILKO B TOM CJIy4ae, €CJIIM OJIs1 HUX BBIIIOJHACTCS COTHOILICHHE.

(Set(x) = Set(y)) = (Vz:(z € Set(x)) < z € Set(y)) (32)

PaccMoTpuMm crieyroriye onpeieieHus.

91



OnpenejieHne JJOTHYECKH NPeIeJbHO TPAHCLHEHTEHTHOI0 00beKTOB, KJIACCOB M MHOKECTB

Kaxnpiii 0OBEKT, KJIACC WM MHOXECTBO, KOHCTPYKTHBHO CYIIECTBYIOIIHWE B Teopuu T,
HA3bIBAIOTCS JIOTHYECKH TPEICTHHO TPAHCIICHICHTHBIMU B 3TOH TCOPUH, €CIIM HA MHOXKECTBE 1S
CYXIIGHUIl 3TOW TEOpWUH, B OTHOUICHWW YIOMSHYTBIX OOBEKTa, Kiacca HIM MHOXECTBA
CYIIECTBYIOT TIpElCIbHO TpaHCUEHACHTHBIE sorndeckue Qopmynsl F u —F. IlpenensHo
TPAHCICHCHTHBIN 00BEKT, KJIACC I MHOKECTBO 0003HauuM - LTC.

HpI/IBel[eHHOG BBIIIC OIPCACICHUC COBMCCTHO C TCOPEMaMHM OBK3UCTCHIHUAJBHOCTH KJacCa
Paccena no3BostioT BBIPA3UTh IIOJTYUYCHHBIC B IIPUBEACHHBIX BBIIIC PACCYXXICHHUAX PE3YIIbTAaThl B
BUJC TCOPCMEIL.

TeopeMa 3K3UCTCHUMAJIBLHOCTH JIOTHYECKH MNPeAeJbHO TPAHCUHECHIACHTHBIX 00LEKTOB H
rJaaccoB (Axsiaenuanu A H. - 2011)

CymiecTByeT 1o KpaifHeil Mepe OJMH MpeesIbHO TPAHCLEHICHTHBIN 00BEKT U Kiace. R -kiacc
Paccena sBnsieTcst mpeaesibHO TPAHCIEHIEHTHBIM OOBEKTOM M KJIACCOM.

Takum o00pa3omM, MBI BHIUM, YTO SK3HCTCHIHMAIBHOCTh R -Kiacca SBJISETCS NPSMBIM
CJIICACTBHUEM «AKCHOMBI MyCTOIr0 MHOXECTBA, YTO MOXHO BBIpa3uTb B BH/C CHCHYIOIHGﬁ
TEOPEMBI.

TeopeMa 0 JOCTATOYHOM VCJIOBHH T€HE3HCA JIOTHYECKH MHPeIeJbHO TPAHCIEHIEHTHLIX
00bexTOB (AxBJaenuanu A.H. - 2011)

[Ipunsitne «AKCHOMBI MYCTOrO MHOXECTBa» SIBJISETCS JOCTATOYHBIM YCIOBHEM TEHE3uca
JIOTUYECKH MPEeAeTIbHO TPAHCIICHIEHTHBIX O0OBEKTOB U KIIACCOB, OJIHUM U3 KOTOPHIX siBNIsieTcs R -
kiacc Paccena .

HpI/IBCHGHHBIe BBIIIC TCOPEMBI O3HAYAIOT, UTO CYHICCTBOBAHNEC TPAHCUCHACHTHBIX 00BEKTOB U
KJIACCOB NPCAOIPECACIIACTCS «AKcruomoi IMIyCTOI'0O MHOXKECTBa» U HE 3aBUCUT OT APYI'UX aKCHUOM
TCOPHUH MHOXKECCTB.

JlokaskeM Terepb CIeAyIOIIee YTBEepKACHHE.

Teopema 0 npuHaie:xkHocTu R-kiaacca Paccesia yvHuBepcaabHOMY U KJIACCY-MHOMKECTBY
(AxBaenunanu A.H. — 2011)

R - kimacc Paccena siisiercst aieMeHTOM yHUBepcaibHOTo U Kitacca-MHOXKECTBA.
ReU (33)

I[OKaBaTCJ'IBCTBO
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B cooTBeTcTBHM C omnpemencHUSMU MHOXKECTBAa W yHHBepcaiabHoro kmacca U, xmacc U
YIIOBJICTBOPSET OMPEACICHUI0 MHOXECTBA, CJIE0BAaTEeIbHO OH SIBISICTCS MHOXecTBOM. Hamu
TaKke ObLIM JIOKa3aHbl YTBEPXKICHHS O HEMYCTOT€ M KOHCTPYKTHBHOM CYIIECTBOBaHHMU R -
kiacca Paccerna. TTockobKy M0 OnpeeeHUI0 yHUBEpcalbHOro Kiacca, U - kiacc BKIIOYaeT B
ce0s Bce Kiacchl, Kak MYyCThle TaK W HemycTble, To R - kmacc Paccena Takke sBIsieTCs
3NIEMEHTOM yHHBepcanbHoro kinacca U . Teopema joka3zana.

PaccMoTpum Temeph MOJIydeHHBIE PE3YJIBTAThl C MO3HMIMN KIACCHUYECKOW apHCTOTEIEBCKOM
TPAIUITMOHHON JIOTUKH.

B coorBerctBun ¢ «IIprHIMIIOM JTOMHUHHPOBAaHUS MAaTEPUAIBHOIO KPUTEPHUs HUCTUHHOCTH,
MPUHATBIM B apHUCTOTEJIEBCKOW JIOTMKE Mbl BBIHYXJEHBI MPU3HATh, YTO B TEOPUH KIACCOB U
MHOJKECTB CYIIIECTBYET JIOTHYECKH IpeNeIbHO TpaHCIeHAeHTHas ¢opmyna (21), cymectByer
HEMYCTOW JIOTUYECKU MPEAEIbHO TPAaHCLUEHAEHTHbIM R - knacc Paccena , KOTOpBI K TOMY ke
SIBIISICTCS.  3JIEMCHTOM YHUBEPCAIBHOTO Kiacca-MHOxectBa U . DTo o03Hauaer, 4to Kpome
ApUCTOTEIEBCKOM JIOTMKH CYIIECTBYET, JIOTMYECKH TPAHCLEHACHTHAs 110 OTHOUIEHUIO K
KJIACCUYECKON apUCTOTENEBCKOM JIOTHKE, - MPAHCYEHOeHMHAs 102UKd, 102U4eCKU UHBEPCHAS NO
OMHOWEHUIO K 3AKOHY 0 HeNPOMUBOPEeYUU U 3AKOHY 00 UCKTIOYEHHOM mpembeM U 8blmeKanuas
U3 OCHOBHBIX NOHAMUL U AKCUOM MEOPUU K1accos u MHoxcecmes. Kpome 3TOro U3 npuBeIeHHbIX
BBILIE PE3YJIbTATOB MPAMO CIEAYeT, YTO TEOpUs KJIAaCCOB M MHOKECTB HMEET JIOTMYECKH
MpeeabHO TPAHCICHACHTHYIO OCHOBY. llomyueHHble B HacTosmielt paboTe pe3yabTaTbhl U
SIBIIIOTCSI 0OOCHOBaHHEM JIOTUYECKON TPAHCLIEHACHTHOCTH TE€OPUU KIIACCOB U MHOKECTB.

I/ICHOJIb?oyEMBIe HCTOYHHUKMU.

1. Buxkuneaus. Tpancuengenuus (¢punocodusn).

2. Bomenka II. AabTepHaTHMBHasi Teopusi MHoxecTB. M3garenbcrtBo HMHcTHTyTa
matematuku. HoBocuOupck. 2004.

3. MakoBeabckuii A.O. UcTopus J10ruKkm.
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12.KOHTP-API'YMEHT K TEOPEME KAHTOPA  JJIA
BECKOHEYHBIX KJIACCOB U MHOXECTB

AHHOTAIIUA

B mHacrosimeii pabore mnpuBeaeH KOHTp-apryMeHT K «Teopeme Kauntopa» mias
0eCKOHEYHBIX KJIaccoB U MHOkecTB. [loka3aHo, 4To B 00mem caydae «Teopema Kantopa»
He fAABJISIETCH BEPHOM.

B Teopum MHOXXECTB OCHOBOMOJIATaroIee 3HAYCHUE HMEET OTHOIICHHE MPUHAJICKHOCTH
oOBekTa 00BekTy. Jlmsi ero o0O3HAUeHUsS B TEOPHUM MHOXKECTB BbIOpaH cumBoin <. C
WCIIOIb30BAaHUEM CHUMBOJIOB JIsi 0003HAYeHUs OOBEKTOB, (DAKT MPUHAMIEHKHOCTH O0BEKTa X
00BeKTy Y BhIpakaeTcs cienyromien GopMynoi:

X eY 1)

HaoGopor, ¢akr HenmpuHamnexHOCTH 00BekTa X 00beKTy Y BBIpaKaeTcs CIETyIOIeH
bopmynoii:

XeY 2)

@opmyna (1) yuraercs ciexyrouM o0Opa3oM: 00BEKT X HPUHAMISKUT OOBEKTY Y .
®opmyna (2) yuraeTcs ciaeayronmm oopazoM: 00beKT X He MPUHAUIEKHUT O0BEKTY Y .

B TCOpHUU MHOXKCECTB JJIsI COKpPAIICHHOI0O CHMBOJIMYCCKOTO 0003HAYEHHS  S3BIKOBBIX
JJOTHYCCKHX KOHCTPYKI_[I/Iﬁ U HUX JIOTHYECKOH (I)OpMaJ'II/ISaLII/II/I MMPUMCHAIOTCS TaK Ha3bIBACMBIC
KBAaHTOPBI. HaHpHMep 3 - saBmgercs KBAHTOPOM CYIICCTBOBAHUA W TPUMCHIACTCA IJIA
0003HaUYCHHUS CYIICCTBOBAHUSA TEX NI MHBIX 00BEKTOB.

®akt cyniecTBoBaHMsI 00beKTa X BBIpAXKaeTCs CIEAYIOUIMM 00pa3oM:
X (3)
@DaxT He cylecTBOBaHUS 00beKTa X BbIpaxkaeTcs CIeIyHIIMM 00pazoM:
—(3X) 4)

@opmyna (3) uymraercs crexyrmM o0Opa3oMm: cymecTByer o0bekT X . Dopmyna (4)
YUTAETCS CIECTYIONIMM 00pa3oM: HE BEPHO, UTO CYIIECTBYET OOBEKT X , MJIH, 9TO TO )K€ CaMoe —
o0bekTa X He CyIIeCTBYET.

JlpyrumM OCHOBHBIM KBaHTOPOM TEOPHHM MHOXKECTB SBIISETCS KBAHTOP BCEOOIIHOCTH, KOTOPBIN
o0o3Havaercs V. @opmyrna:
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VX (5)
O3HayaeT — Ui BceX 00BEKTOB X .
dopmyia:
—(VX) (6)
O3HayaeT — He BEpHO, UTO Ul BceX 00BEKTOB X .

B COBpeMEHHBIX HCCIEIOBAHUSAX IO TEOPHUH MHOXKECTB HMEETCS JOCTaTOYHO TOJIPOOHO
paspabotaHHas KiaccHU(UKAIUMsA TeX WIM WHBIX OOBEKTOB M KiaccoB. [IpwBeaeM HEKOTOpBIC
OCHOBHBIE MOMEHTHI YIOMSHYTOM Kiaccudukanuu 1o KHuUre /1/ H3BECTHOrO YEHICKOTO
CIIELIMAJIMCTA IO TEOPUH MHOXKECTB — oKTOpa [1.Bonenku.

[TycTh naHbl Kakue-1IMOO YK€ CO3JaHHbIC OOBEKTHI U YKa3aH HEKOTOPBIH CIIOCO0, C TTOMOIIBIO
KOTOPOTO MOYKHO BBIACIHMTH 3TH OOBEKTHI CPEIU OCTAIbHBIX OOBEKTOB. YTOMSIHYTHIH CIIOCOO
BBIJICTICHUST OOBEIMHSIECT 3TH O0BEKThI. ECiM Ha BBIICTICHHBIC TAKUM 00pa3oM OOBEKTHI MOXKHO
CMOTpPETh, KaK Ha BIIOJIHE PAaBHOMPABHEIC, TO TOBOPSAT, YTO BBIJICIICHA COBOKYHNHOCHb 00BbEKMO8.
Ecnu ke 1o yclIoBUSIM paccMaTpHBAeMOT0 BOIPOCA HEOOXOIUMO MPHU3HATH 32 BBLICICHHBIMU
OOBEKTaMU pA3IMYHBIC IMO3WIMA W HE TMPEJICTABISACTCS BO3MOXKHBIM HTHOPHPOBATH TO
OOCTOSITENILCTBO, YTO OHH HMEIOT pa3iIMuHbIe CBOWCTBA, WJIM BCTYMNAOT B Ppa3iIHYHBIC
OTHOIIEHUS, TO TOBOPSAT, YTO 8bLOENIEHO COODUWECMB0 00bEKMO8.

Boigenenue rpynmnel 0ObEKTOB U3 COBOKYIHOCTH JIPYIMX OOBEKTOB MPOMCXOAUT HAa OCHOBE
3aJJaHis TaK Ha3bIBAEMOTO XapaKTEPUCTHUYECKOTO CBOWCTBA, KOTOPOE MPEACTABISET COOOM
MPHU3HAK, TI0 KOTOPOMY Ta WJIM WHAs TPyIa OOBEKTOB BBIACISAETCS U3 COBOKYIMHOCTH APYTHX
00BEKTOB.

HpI/I OIIPEACIICHUN HCEKOTOPOr'o KjIacCa Ha OCHOBEC XapaKTCPUCTHYCCKOI'O CBOMCTBaA C(X)
(XapaKTepI/ICTI/I‘ICCKOG CBOMCTBO MOJXKET MMPEaACTABJIATb co00ii Takxke COBOKYITHOCTb CBOI>'ICTB,
KOTOPBIM IOJIKHBI YHOBJICTBOPATH 3JICMCHTHI OHPCACIAEMOTO KJ'IaCCEl) CUMBOJIbHasA 3aIliucChb
OIpEACIIICMOr0 KjlaCCa UMCCT cnez[yfonmﬁ BU.

Cls(Cx) ={x: (vX)(C(X))} (7

OaHMM W3 OCHOBHBIX TMOHSATHUH TEOPUU KIACCOB SIBJSETCS TOHSTHE ITYCTOTO MHOMXECTBA.
[TycThIM MHOXECTBOM HA3BIBAETCSI TAKOW KIIACC, KOTOPHIM HE CONEPKUT HU OJHOTO DJIEMEHTA.
[Tycroe MHOXecTBO 0003HAa4YaeTcs CUMBOJIOM . B Teopum KIIacCOB MyCTOE MHOXKECTBO
SBIIIETCS aHAJIOTOM apudmernyeckoro 0 MHOXKECTBA NEHCTBUTENBHBIX yucel. [lo onpenenenuto
CYILIECTBYET TOJIKO OJIHO TycTOe MHOKeCTBO. Dopmyina A=(J o3HaYaer, YTO MHOKECTBO A
HE UMEET HU OJIHOTO DJIEMEHTA, YTO OHO IMyCTO, YTO OHO «Hcue3aeT». Eciau He BBOAUTH MOHSATHUS
ITyCTOTO MHOKECTBA, TO MPH OIPEICICHUHN TOTO WJIM MHOTO KOHKpPETHOro Kiacca C MpHIILIoch
OBl 9acTo JenaTh OTOBOPKY. €CIIM OH CYIIECTBYET. DTO MPOUCXOAUT H3-3a TOTO, YTO YacTO
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AJIEMEHTHI KJlacca OMPE/ENICHbl TaK, 4TO 3apaHee ObIBAaeT HEU3BECTHO, CYIIECTBYIOT OHU HIIU
HeT. B akcmomaTH4ecKux TEOpUsAX MHOXKECTB, CYIIECTBOBAHHME CaMOI0 ITyCTOTO MHOKECTBa
YTBEPKAETCA CIEUUATBHON «AKCHOMOM IyCTOrO MHOYKECTBa», KOTOpas B CUMBOJBHOM BHUJE
HMMEET CIEAYIOIUN BUA!

@x)(yXy & x) 8)

Kak mpaBuio, MHOXKECTBO OKa3bIBa€TCs MYCThIM, B TOM ClIy4yae, KOTJa XapaKTepUCTUUYECKOe
CBOWCTBO MHOXecTBa - C(X), onpeaensioniee COBOKYITHOCTb JIEMEHTOB MHOXKECTBA, SIBIISIETCS

JIOTUYCCKH, MAaTCEMATUYCCKU HIIN (I)I/I3I/I‘-IGCKI/I HCOCYIICCTBUMBIM.

HCO6XOIH/IMO OTMCTUTHb, 4YTO BBCACHUC IIOHATHA ITYCTOI'O MHOKCCTBA, U B OCO6GHHOCTI/I,
CBSI3aHHOM C HUM «AKCHOMBI IMyCTOI'O MHOKCCTBA», OKAa3bIBACT 3HAYUTCIILHOC BOBI[GfICTBHC Ha
caMHM JIOTMYCCKUEC BBIBOJBI, [TIOJTYHYAaCMbIC B paMKaX TCOPHUHU KJIACCOB.

Jlo co3ngaHus TEOpUM MHOXKECTB, B KJIACCHUECKOM MaTeMAaTUYECKOM aHajau3e, MHpodiema
CYLIECTBOBAHMSI WJIM HE CYIECTBOBAHUS TEX WM MHBIX JIOTMYECKUX WM MaTeMaTHYECKHUX
O00BEKTOB ObITa TECHO CBS3SHA C HENPOTHBOPEYMBOCTHIO MM MPOTHBOPEYUBOCTHIO
oTpesieNiieMbIX OOBEKTOB B paMKaxX KJIACCHYECKON apHCTOTENEBCKON TPaJWLMOHHOW JIOTHKU.
Hcxons 3 OCHOBHBIX 3aKOHOB apUCTOTEIEBCKOM JIOTWKH, MPU MOCTPOCHUU TOW MIU WHOU
MaTEeMaTHYeCKON TEOpHH, B Hee BKIIIOYAINCHh U B HEH Mpu3HAanucs cyuecmeyiouumu TOIbKO
Te OOBEKTHI, HEMPOTUBOPEUMBOCTh KOTOPBHIX ObLIa YCTaHOBIEHA C JIOCTOBEPHOCTHIO. Te ke
OOBEKTBI, KOTOpblE IO CBOEH JIOTMUECKOW WM MaTeMaTHYeCKOW MNpupojae SBISIIUCH
MIPOTUBOPEYUBBIMH, - HCKIIOYAINCh W3 JAlbHEHIIEro paccMOTPEHHs B 3TOM TEOpHH, T.C.
MIPU3HABAINCH He CYUWEeCmEYIOWUMUY 8 SMOU Meopuu.

C co3nanueM TE€OpUH MHOXKECTB, U BBEJICHUS B HEE MOHATHS IMyCTOTO MHOXKECTBA COBMECTHO
¢ «AKCHOMOM CYIIIECTBOBAHUS ITyCTOI'0 MHOKECTBa», MPEKHSSI KOHIICTIIIHNS CYIIECTBOBAHUS WIIN
HE CYIIECTBOBAHMS TE€X WJIM HWHBIX OOBEKTOB B PaMKax TOW WJIM MHOM MaTeMaTUYeCKOW TEOpUHU
KapJAWHAJIbHO W3MeHWIach. Hwxke, 1 Kakaod aKCMOMAaTUYECKOM TEOpUH MHOKECTB,
coJiepkaliel «AKCHOMY IyCTOTO MHOKECTB», OyAeT copMyaupoBaHa U JI0Ka3aHa TEOpEeMa O
CYIIECTBOBAHHUH JIFOOOTO KJIacca ¢ Harmepe.l 3aJaHHbIM XapaKTePUCTHUECKUM CBOMCTBOM.

TeopeMa YK3UCTEHIMAJILHOCTH KJaccoB (AxBaeauanu A.H. — 2011 r.)

Jdns  KaXJIOoH aKCHOMAaTHYECKOHW TEOpUH KIIACCOB, COAEpKallel «AKCHOMY MYCTOTO
MHOYKECTBa», CYIIECTBOBAHME MYCTOTO MHOXECTBA SIBISICTCS JIOCTATOYHBIM YCIOBHEM IS
J0Ka3aTeNbcTBA CYNIECTBOBAHME KAXKAOTO KJacca, OIpeNeNsieMOro Hamepel 3aJaHHBIM
XapaKTePUCTHYECKIM CBOMCTBOM (MJIM COBOKYITHOCTBIO CBOMCTB) C(X) .

JlokazaTenbCcTBO
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Paccmotpum cnepyromue ciyudau. IlepBblii ciydail: xapaktepuctudeckoe cBoiictBo C(X)

SIBJIETCS JIOTMYECKH, MaTeMaTHUeCKH WU (PU3MUYECKU HeoCyIlecTBUMbIM. Torna He CyniecTByer
HU OJIHOTO JIEMEHTa X , YJOBJIETBOPSIOIIETO 3TOMY CBOWCTBY. B 3TOM ciyuyae kjacc co
cBoiictBoM C(X) siBisiercst mycthiM. OIHAKO B CHIIy «AKCHOMBI MYCTOr0 MHOXeCTBa» - (8),

IIyCTOE€ MHOXKECTBO CYIIECTBYET. OJTO O3HA4aeT, YTO B pPacCMaTpUBAEMOM CiIy4ae KJacc ¢
cBoricTBoM C(X) XOTS W SBIAETCS MyCTHIM , HO TeM HE MEHEe CYIIECTBYET, KaK ITyCTOe

MHOKECTBO.

Bropoii ciywait: xapakrepuctuueckoe cBoucTBO C(X) SBISETCS OCYIIECTBHUMBIM, T.C.
CYIIECTBYIOT JIEMEHTHI X, yIOBJICTBOPSIONINE XapaKTepucTruieckomy cBoicTBy C(X). B atom
cirydae, cornacHo (7), kmacc CIs(Cx) sBisieTcss HEemycThIM, a CIIEAOBaTeIbHO - TeM Ooiiee

CYLIECTBYIOILIHM.

W3 mnpuBeeHHOrO BBIINIE pPAacCYXAEHUS CJIEAyeT, 4YyTo B JII0OOOM ciyyae, HeB3upass Ha
OCYIIECTBUMOCTh WJIM HEOCYIIECTBUMOCTh XapakTepucThueckoro cBoiictBa C(X), Kiacc

Cls(Cx) cymecTByeT wiv B BHJIC HEITYCTOTO KJlacca, WM e B BHUJE IyCTOTO MHOXECTBA. DTO
O3HayaeT, 4YTo eciu ¢ cymecrBoBanueM kiacca CIS(CX) BO3HUKAIOT NPOTUBOPECUUBBIC

CYXKIEHUS, MO Mbl BbIHYHCOEHbl NPUHAMb MaKdce U (QaKkm ux cywecmeosanus. ITO
OOCTOSITENILCTBO SIBJIICTCSI HEOTHEMJIMMbBIM CBOMCTBOM KaKJOW TEOPUHU KJIACCOB WM TEOPUHU
MHOXECTB, codepocauyeil «AKCHOMY IyCTOTO MHOKECTBa», U SBISAETCSA IMPSIMbBIM CIEICTBUEM
MIPUHATHS YIIOMSIHYTON aKCUOMBI.

OnpeaesgeHye MHOKECTBA

MHOkecTBOM Ha3bIBAETCS KJIACC, YIOBIETBOPSIOUINHA CIEIYIONIEMY YCIOBUIO:
Set(Cx) ={x: (Vx)(C(x)) A (vy(C(y) ®-C(y)} (9)

®opmyna (9) o3HayaeT, YTO MHOXKECTBOM SIBJISIETCSI TaKOW KJIACC, DJEMEHTHI KOTOPOTO
VJIOBJICTBOPSIIOT XapaKTepUCTHIECKOMY CBOMCTBY C(X), M, KpOME 3TOTO JUIS KaXKJIOTO 00BEKTa

Y Ha OCHOBAaHUHU 3aKOHAa 00 HMCKJIIOYEHHOM TPEThEM MOKHO DPELIUTh, YJOBJIETBOPSET JU OH
XapakTepucTuueckoMy cBorcTBY C(X), 1100 HEeT. DTUM caMbIM OCYILECTBIISETCS TpeOOBaHHE

OJHOTO M3 OCHOBHBIX 3aKOHOB KJIaCCHYECKOM TpaI[HHHOHHOﬁ apHCTOTeHCBCKOﬁ JIOTUKH — 3aKOHa
00 MCKIIFOYEHHOM TPETHEM.

Takum o00Opa3oM Mbl BHIMM, YTO TIOHSATHE MHOXECTBa HE MPUHAISKUT K UYUCITY
CaMOOYEBHUIHBIX MOHATUH. [Ipr 3TOM TO MM MHOE KOHKPETHOE MHOXKECTBO MOKET 0003HAYaTh
cooOmiecTBO 00beKTOB. Briparonuiicst yenickuii marematuk bepraps bosbliano, KoTopsiid BBEI
MOHATHE MHOXECTBA, JOJKEH ObUT MPUIOKHUTH HEMAJIO YCUJINI, 4TOOBI OOBSICHUTH YUTATEIO,
YTO COBOKYIHOCTHh KakWX JIMOO OOBEKTOB, a TeM Oojiee COOOIEeCTBO OOBEKTOB, 3a4acTyIO
Pa3HOPOJHBIX, MOXHO MPEACTaBUTh CeOe, KaK CaMOCTOSITENIbHYI0 CyIIHOCTh. Dopmyna (9)
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IIO3BOJIICT pacCMaTpuBaThb MHOXECTBA, KaK BIIOJHC OIPEACICHHBIC, JIOTHYECKHU YCTKO
BBIJICJIICHHBIC KJIACCHI.

s IMPUBCACHHBIX BBIIIC paccy;meHHﬁ BBIABIICTCA CYIIECTBEHHAS pasHUIa MCXKAY KiIacCaMU U
HuX dJeMeHTaMHu. B 3aBucuMocCTH OT XApaKTCPUCTHUICCKOI'O CBOICTBa KJj1acca, 3JIEMCHTHBI KJiaccCa
MOT'YT U H€ CyYHIECTBOBATh B KAY€CTBE BXOJAIIUX B HETO 00bekToB. Kiacchl ke CYHIECTBYIOT
BCCTrJa, MJIM B KAYCCTBC HCITYCTOI'O KJIacCa, UJIK K€ B KAYCCTBC ITYCTOIO MHOXKCCTBA.

[lepeiinem Teneps K OMpeesIeHUI0 YHUBEPCAIbHOIO KJlacca.

OnpenejieHre YHUBEPCAJBLHOI0 KJjacca

Kmacc U mHaseiBaeTcs YHUBCPCAJIbHBIM, €CJIA KaXKJIbIM HYCTOﬁ nimn HCHYCTOﬁ KJ1aCC HJIN
MHOKECTBO ABJIICTCA €10 3JICMCHTOM.

dopMaIbLHOE OIIpeeeHHe VHUBEPCAJIbHOI0 KIacca

U=Cls(u)={u:(u=9)v (u=29)} (10)

®opmyina (10) o3HadaeT, 4TO AIEMEHTaMH YHHBEpCaIbHOTO Kiacca U SBISIOTCS, Kak MycToe
MHO3KECTBO, TaK U JJI0OOH HEMYyCTON KIacc.

IlepBasi TeopeMa IK3UCTEHIMAJIBHOCTH YHHMBEPCAJBLHOIO KJacca

(AxBaemuanu A.H. — 2011 r.)

Jns ka0l akCHMOMAaTHYECKOM TEOPHHU KJIACCOB, COJIEpMAIIEH aKCMOMY IyCTOTO MHOKECTBA,
CYIIIECTBOBAHHUE ITYCTOTO MHOKECTBA SIBIIACTCS JOCTATOYHBIM YCJIOBHEM ISl JI0KAa3aTeIhCTBA
CYIIECTBOBaHMS YHUBEpcaabHOro Kiacca U .

A0 =3FUU ={u:(u=9)v (u=I9)}) (12)
ﬂOKEBaTeJ'ILCTBO

B cootBerctBum ¢ cammum ompenenenueM (10) yrmBepcampHOro Kitacca U, OH comepKuT
MyCTO€ MHOXECTBO B KauecTBe 3neMeHTa. ClenoBaTelbHO YHUBEPCAIbHBIM Kilacc sIBISETCS
HEMyCThIM. B cmily TeopeMbl 5K3UCTEHIMAILHOCTH KJIAcCOB, 3TO OOCTOSTEIHCTBO O3HAYaeT
CymiecTBoBaHMe yHHBepcanbHoro Kinacca U . Teopema nokasaHna.

Bropas TeopeMa 3K3UCTEHIHAJTbHOCTH VHHBEPCAJBHOI0 KJacca

(AxBjaemnanu A.H. —2011 r.)

Jns kaXmoW akCHMOMAaTHYECKOM TEOPHHU KJIACCOB, COJIEpXalled aKCMOMY IYCTOTO MHOKECTBA,
OTpHIIaHUE CYIIECTBOBAHUs YHHUBEpcajdbHOro kiacca U, Bieder 3a co0oil orpuiianue
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CYIIECTBOBaHMUS IyCTOro MHOXecTBa & . ClenoBaTelibHO yHUBEpcaibHblii Kiace U
CYLIECTBYET.

I[OKaS aTCIbCTBO

JlokazaTtenbCTBO MPUBEACHHON BBIIIE TEOPEMbl ONHUPAECTCI HA JIOTUYECKUM 3aKOH
KoHTpamo3uiiui. Ha ocHoBanmm crpaBemmuBoct (opmynsl (11) m jmormdeckoro 3akoHa
KOHTPAINO3ULUU MOYKHO 3aKITIOUUTD:

AG=UU ={u:(u=9)vu+9)}) <

(12)
(—IU(U ={u: (u=2)v (u=D)}) = —-ID)

N3 cootHomeHusi (12) HEMOCPEACTBEHHO BHJHO, 4YTO OTPHUIAHHWE CYIIECTBOBAHUS
YHUBEPCAIBHOTO KJIacCa, MPUBOIUT K OTPHUIAHUIO IYCTOTO MHOXECTBA, & 3TO MPOTHBOPEUYUT
«Akcuome MmycToro MHOXkecTBa». CremoBaTenbHO YHHBEpcalnbHBIM kiacc U cymectByer.
Teopema nokazaHna.

TeopeMa 3K3UCTEHIIHAJILHOCTH YVHUBEPCAJLHOI0 MHOKECTBA

(AxBaeauanu A.H. — 2011 r.)

YHuBepcanpHbiii k1ace U sBIsieTCS MHOXKECTBOM.
Jloka3arenbCcTBoO

W3 Teopembl HK3MCTEHUMOHAIBHOCTH KJaccoB U  QopmanbHoro ompexaeneHus (10)
yHuUBepcanpHOro kmacca U crmemyer, uTo 000N Kjacc, ONpenessieMblii  HEKOTOPHIM
XapaKTepUCTHYECKUM cBoWcTBOM C(X), sBIsSETCS 3JIEMEHTOM YHHBepcaibHOro kimacca U .

[TosTromy muist yHuBepcanbHOTO Kilacca U BhimosHseTCs (hopMalIbHOE OIpe/ieieHHe MHOYKECTBA
(9). CrienoBarensHO YHUBEpCATbHBIN Kilacc U SBIIIETCS MHOKECTBOM.

Takum 00pa3oM, BONPEKH LIMPOKO PACIPOCTPAHEHHOMY MHEHMIO O HE CYIIECTBOBaHUU
YHUBEPCAJIbHOIO Kjlacca M MHOMKECTBA, - B HACTOAIIeH paboTe MOoKa3aHO, 4TO HAao0OpoT, -
YHHUBepCalbHBIN Kitacc U cymecTByeT u sSBISIETCS MHOKECTBOM.

OpnHolf M3 NEpBBIX OCHOBHBIX AaKCHOM TEOPHHM KJIACCOB M MHOXECTB SBISETCS «AKcHOMa
9KCTEHCUOHAJIBHOCTNY», ONPEACIAONIas OTHOIIEHWE PAaBEHCTBA MEXKIYy IBYMs KilaccaMu WU
MHOXecTBaMu. Huxke nmpuBeneHa ee popMysInpoBKa.

AKCHOMA DKCTEHCHOHAJILHOCTH

[Tycroe MHOXecTBO & paBHO camoMmy cebe. J[Ba HemycThix MHOXKecTBa Set(X)u Set(y) paBHbBI

L[pyr ;[pyr y B TOM U TOJILKO B TOM cnyqae, €CJIN JId HUX BBIIIOJHICTCI COTHOIIICHUE:
(Set(x) = Set(y)) = (Vz:(z € Set(x)) < z € Set(y)) (13)
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O,Z[HI/IM W3 OCHOBHBIX IIOHSATHH B TEOpHUH KJIACCOB MW MHOXKCCTB SABJIACTCA IIOHATHC
PAaBHOMOITHOCTH KJIACCOB U MHOZKCCTB. HNmeer mecTo CICOAYIOHUIEC OIMPEACTICHUC.

OnpeneeHne PABHOMOIIHOCTH ABYX KJIACCOB MJIM MHOKECTB

[lycToe MHOKECTBO paBHOMOIIHO ceOe. /[Ba paBHBIX KJlacca MJIM MHOKECTBA PABHOMOILHBI IpYyT
Apyry. JIBa pa3auuHbIX HEMYCTBIX Kjacca WM MHOKecTBa X,Y Ha3bIBalOTCS PaBHOMOILHBIMH,

€CJIM JIUIS HUX cylIecTByeT GQyHKIus F , oGecreunBaroiias B3aMMHOOJHO3HAYHOE OTOOpaKeH e
X HaY:

Y = F(X) (14)

Onpenenenne KApAMHAJIbLHOIO YHCIA

MOIHOCTh KOHSUYHOTO MU OSCKOHEUHOI0 Kjlacca WiId MHOKSCTBA Ha3bIBAaCTCS KapJuHaJIbHbIM
YHCJIOM OTOI'0O MHOKCECTBA. I[JI?I KOHCYHBIX MHOKCCTB, KapJWHAJIBbHOC 4YHCIIO COBIIAAACT C
YHUCJIOM JJICMCHTOB MHOXKCCTBA. KapI[I/IHaJ'ILHOC YUCJIO IIYCTOI'0O MHOXKECTBA %, paBHO 0.
KapIH/IHaJH)Hoe YHCJIO0 HEIyCTOro 0OECKOHEYHOTO KJIAaCCa MUIM MHOXKECTBA SIBJIIETCS OCCKOHECYHO
OOJILIIION BEIUYNHOM.

Jlns MomHOCTH (KapAMHAIBHOTO 4YKCIa) Kiacca WM MHOXKeECTBa Y TPHHSITO CJCIYyOIIee
0003HaueHue:

CardY =Y| (15)

OpnHolf M3 BaXHBIX aKCHOM B TEOPUHM MHOXKECTB ABIIAETCS TaK Has3blBaeMas «AKcuoma
CTeNeHn», (opMyIupOBKa KOTOPOH NMpHBEIeHA HUXKE.

AKcHOMA CTENEeHHN

Jns kaxagoro MHoOkecTBa X CYIIECTBYET MHOXECTBO Y , SIBJISIFOIIEECS MHOYKECTBOM BCEX
OJIMHOKECTB MHOXeCTBa X

VX3IYWVz(zeY <z < X) (16)

MnuoxecTBo uimu kjaacc Y , SBJIAOIICCCA MHOXCCTBOM (KJ'IaCCOM) BC€X TIIOAMHOXCCTB
(HOI(KJ'IaCCOB) MHOXKECTBA MM Kitacca X , 0003HayaeTcs CJICAYIOIUM o6pa30M:

Y =P(X) (17)
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OHHUM U3 KJIFOYEBBIX MOMEHTOB B JIOTHYECKOM Pa3BHTHH OCHOB TCOPHH KJIACCOB M MHOKECTB
MPEACTABIsACT COOOM JIOTMYECKH KOPPEKTHOE  pEIIEHHE BOMpOCa — SBISIETCS JIM IIYCTOE
MHOXECTBO &J MOJMHOMXECTBOM HEMYCTOro Kjacca Z . ITOT BOIPOC MbI OyJeM paccMaTpUBaTh
HAa OCHOBAHHUHU JIOTHUYCCKHU KOppeKTHOFO (I)OpMaJIBHOI‘O OHpeIICHCHI/ISI IIOHATHUA IIOAMHOXCCTBA,
JTaHHOTO B pabdote /2/.

OnpeneeHne MOHATHS MOJAMHOKECTBA

Knacc wnm wmHOXkecTBO X HasbIBaeTcss MOJKIACCOM WJIM MOJMHOXKECTBOM KJlacca WU
MHOKeCTBa Z TOrJa U TOJIbKO TOTJa, KOTJa HE CYIIECTBYET HU OJHOTO Takoro sieMmeHta X ,
KOTOPBIH HE ABISIICS OBl 2IeMEHTOM Z , WK (OpMaIbHO!

(XcZ)e—(IX:(Xxe X AxegZ)) (18)

[Tycroe MHOXeECTBO & paBHO caMOMYy ceOe U SIBJISICTCSI CBOUM COOCTBEHHBIM ITOJIMHOKECTBOM.
PaccmoTpuM Tenepb TOT ciiydail, KOrja UMEeTCsl IIyCTOe MHOYKECTBO M HEMYCTOW Kiacc WM

MHOkecTBO Z . [lopcTaBUM IpHUBEAECHHBIE BbIIIE CUMBOJIBI B cooTHOLIeHHE (18) u mpoussenem
HMCTUHHOCTHYIO OLIEHKY MOJTY4eHHON (OPMYJIbI:

[(DccZ)e—@Fx:(xeDAxgZ))]=1 (19)

U3 cootromenus (19) caemyer, 4To Ui KIAcCOB HIIM MHOXECTB & M Z - COOTHOIICHHE
(18) Bemomnusiercs. CieqoBaTenTbHO UMEET MECTO COOTHOIICHHE!

Pz (20)

Takum 00pa3oM MBI BHJIUM, YTO BHE KAHTOPOBCKOM TEOPUHM MHOXKECTB CYIIECTBYET TaKOe
(hopMaJIbHO-JIOTUYECKU KOPPEKTHOE OMpEIeTICHHE TTOJAMHOXKECTBA, KOTOPOE MO3BOJIIET CUYUTATh
MyCTOE MHOXECTBO &J, - MOJAMHOXECTBOM Ka)IOT0 IMMYCTOr0 WM HEMYCTOro Kjacca WIH
MHOKecCTBa Z .

PaccmoTrpuM Tenepb XapakTep OTHOLIEHUS 3KBUBAJICHTHOCTH WJIM HEOKBUBAJICHTHOCTH MEXIY
YHHUBEpCAIBbHBIM KJIacCOM-MHOKecTBOM U u MHOXeCTBOM Bcex ero moamuoxects P(U).

PaCCMOTpI/IM cIeayronec onnpeaciiCHuc.

OnpenejieHne CHHIYJISIPHOI0 KAPJAMHAJbHOIO YNCJIA U CHHIYJISIPHOIO KJjacca

KaleI/IHaJ'IBHOC gucao SCardX kiacca uiam MHOKecTBa X , Ha3bIBACTCA CUHTYJIIPHBIM B TOM, U
TOJIBKO B TOM CJIy4ae, €CJIM BBIIIOJHACTCSI COOTHOLICHHUE:

SCardX = CardX = CardP(X) = |X| =|P(X))| (21)

Trac P(X) - MHO>KCCTBO BCCX ITOAMHOXKECTB KJlacCa UJIN MHOXXCCTBA. Knacc nim MHOXKECTBO,

HMCIOIICC CUHTYJIAPHOC KapAUMHAJIbHOC YHCJIO, TAKKE HA3bIBACTCA CUHTYJISAPHBIM
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JlokaxkeM cienyroiiee yTBEepKICHHE.

TeopemMa 0 CHHIYJISIPHOM MHOKECTBE M CHHI'YJISIDHOM KapAMHAJbLHOM YHCJIE

(AxBaenuanu A.H. — 2011)

CymectByeT 10 KpaiHEeHd Mepe OJHO OECKOHEYHOE HEMYCTOE€ CHHIYJSIPHOE MHOXKECTBO,
MMEIOIIIee CHHTYIISIPHOE KapIMHAIILHOE YMCII0. Y HUBEPCAIbHBIN Kilacc-MHOXKecTBO U siBsiercst

CUHTYJISIPHBIM.
JlokazaTenbCcTBO

PaccmoTpuMm yHHBepcanpHBIN Kilacc-MHOkecTBO U 1 MHOecTBO ero nmoamHoxkects P(U). B
coorBercTBUM ¢ onpeaencHueM (10), kaxapiii anmement kiacca P(U) oqHOBpEeMEHHO

npuHamexut u U . [TosToMy nMeeT MEeCTO COOTHOIIICHHE:
("x:xePU)=xeU)= (PU)cU) (22)

B coorBerctBun ¢ omnpenenenueM (10) yHHMBepcanbHBIM KIJIACC COAEPKUT B KayecTBE
JJIEMEHTOB BCE€ KJIACChl, KaK IIyCTOM KJIACC, TaK M KaXIbIH HEIYCTOM, KOHEYHBIA WIH
O0eckoHeunbld. [losTomy Kaxkaplii kimacc X, mpuHauiexammii kimaccy U, sBusercs ero
IIOJIMHOXKECTBOM U BCJI€JICTBUE 3TOr0 OJHOBPEMEHHO SBJIsSIETCS 31eMeHToM kinacca P(U) t.e.

HUMEET MECTO COOTHOLICHHUE:
("X:(XeU=XcU)=(XePU))=U cPU)) (23)
N3 conoctaBnenust cootHomeHut (22) u (23) 1 « AKCHOMBI SKCTEHCHOHAITBHOCTHY CJIETYET:
U=pPQU) (24)
U3 cootHomenus (24) cienyer:

CardU = CardP(U) = SCardU = SCardP(U) =|U| = |P(U))| (25)

CooTHonieHHE (25) JAOKa3bIBACT BBIIBUHYTYIO THUIIOTC3Y O CYHICCTBOBAHUH OCCKOHEYHOr O
CHHTYJIIPHOI'O MHOKCCTBA U CUHTYJIAPHOTI'O KapAWHAJIBHOT'O YHCJIA. TeopeMa JOKa3aHa.

[lepeiinem teneps k «Teopeme Kantopay, kotopast hopMynupyercs ClIeyroIuM 00pa3oMm.

Teopema Kauropa

JIro60e MHOKECTBO MEHEE MOIITHO, YEM MHOKECTBO BCEX €T0 ITOJMHOXCCTB.

Kak yxe ObUTO J[JOKa3aHO TIpeXIe, YHUBEpCAIbHBIM Kimacc U  sBISETCS CHHTYISPHBIM
MHOECTBOM, OOJIaJJalOIlMM CBOMCTBOM DPAaBEHCTBA W PAaBHOMOIIHOCTH MHOXKECTBY BCEX €ro
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noaAMHOXecTB. M3 3Toro oOcTosATenbCTBa MPSMO clieAyeT, uro B oOmiem ciydae «Teopema
Kanrtopa» He siBIs€TCS BEpHOU.

I/ICHOJIIByeMbIe HNCTOYHUKH

1. Bonenka II. AujabTepHaTHBHasi Teopusi MHoxecTB. HoBbI B3rJISIA Ha

O0eckoHeyHOCTD (cTp.49-51). HoBocuOupcek. Uznarenbcreo MHCTHTYTAa MaTeMaTHKH.
2004 r.

2. Kypanr P., Po6ounc I'. Uto Takoe matematuka.(ctp.135). MITHMO. 2000.
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13.JIOTHUYECKHIN AHAJIN3 «TEOPEMbBI KAHTOPA»

AHHOTANIUA

B mHacrosimeir padore mnpuBeneH Jormdeckuit ananu3 «Teopembr Kantopa» s
0eCKOHEeYHBbIX KJIaccoB U MHOKecTB. [lokazaHo, 4TO B cilyyae CHHTYJISAPHOro0 MHOecTBa U
«Teopema Kantopa» He siBjisieTcsi BEPHOIi.

Paccmorpenue normdecknx cBouCTB «Teopembl KaHTOpa» O MOIIHOCTHM BCEX IOJMHOXKECTB
JAHHOTO MHOXECTBA IIPEABAPUM HEKOTOPHIMU OCHOBHBIMH IIOJIOKEHUSMU TEOPUM MHOKECTB.
OpHOM M3 TEpBBIX OCHOBHBIX AaKCHMOM TEOPHMM MHOXKECTB  SIBISETCS  «AKcHOMa
HKCTEHCUOHAIBHOCTHY, COJIEpKaHUe KOTOPOIl MPUBEICHO HIKE B COOTBETCTBHH ¢ /1/.

AKCHOMA 3KCTEHCHOHAJIBHOCTH

JIro60oe MHOXECTBO OJHO3HAYHO OIPEACISIETCS CBOMMH dJIeMeHTaMu. J[s paBeHCTBa JBYX
HEMYCTBHIX MHOXXECTB HEOOXOAWMO M JOCTaTOYHO, YTOOBI AIIEMEHTHI Ka)JIOTO M3 HUX, OBUIH
areMeHTaMu 1 apyroro. [Tyctoe MHOXecTBO paBHO camomy cebe.

VX, Y(VZ(ze X @ z€Y)= X =Y) Q)

B TCOpUU MHOXKCECTB paCCMATPHUBAKOT, KAaK  KOHCYHBIC, TaK U OCCKOHEYHBbIE MHOJKECTBA.
HpeI/IMyH_IeCTBeHHOC BHUMaHHC YACIACTCA PACCMOTPCHHUIO OCCKOHEYHBIX MHOJKECTB. Cpezu/l
KOHCUYHBIX MHOKCCTB BBIICIAIOT TAKIKE TAKHC MHOXKCCTBA, KOTOPHLIC COACPIKAT €JIMHCTBEHHbII
OJICMCHT {a} Ecau oObekT a sBasercs IMYCTBIM MHOKCCTBOM, TO PACCMATPUBAIOT TaKKC

MHO>KECTBO {@}, CANHCTBCHHBIM 3JICMCHTOM KOTOPOT'O ABJIACTCA ITYCTOC MHOXKECTBO .

Opnoit n3 HauOoyiee BaXKHBIX AaKHMOM TEOPUU MHOMKECTB SIBISETCS «AKCHOMA CTEIEHU».
[IpuBenem ee GopMyIUPOBKY B COOTBETCTBUU C /1/.
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AKCHOMA CTeNIeHH

I[J'ISI KaXXJ0Ir0 MHOXXECTBa X CYIECTBYET MHOXECTBO Y , ABJOIIECCI MHOXKXECTBOM BCEX
IIOAMHOXKECTB MHOXKECTBA X

VX3YWz(zeY <z < X) (@)

HpI/IBGI[eM HCKOTOPLIC 0a30BbI€ IOJIOXKCHHUS TCOPHUU MHOXKCCTB, CBA3AaHHBLIC C Pa3IUIUCM
KOHCYHBIX U 0€CKOHEUYHBIX MHOXCECTB, 4 TAKXKEC C IIOHATHUAMHU COOTBCTCTBUA U DKBHUBAJICHTHOCTH
MHOXKCECTB.

PaCCMOTpI/IM CIICpBa MHOXCCTBO BCCX HCJIBIX IMOJOXUTCIIBHBIX YHUCCIT B IIGCSITH‘-IHOﬁ CUCTEMC
CUHCJICHUA C IPUCOCAUHCHHBIM K HEMY 0COOBIM YUCJIOM, HA3bIBACMbIM HYJIEM 0.

0,1,2,3,4,5,6,7,8,9,10,11...cvvvveeeinreeein... ©)

N3 MHOXecTBa (3) MOKHO BBIIEIUTh MHOXKECTBO HATYpalIbHBIX YMCEN WM HATYpalbHBIN P,
KOTOPBIM UMEET CIIEAYIOLIUN BU!

1,2,3,4,5,6,7,8,9,10,11...00vveeiieeinee, (4)

Heo6x0auMo OTMETHUTh, YTO BOMNPOC MPUHAMIEKHOCTH ( MHOXXECTBY HATypaJbHBIX YHCEI
ABJISICTCS HEOJHO3HAUHBbIM, BeChbMa HETPUBHAJIbHBIM M cHopHbIM. [lockonbky O obnanaer
0COOBIMHU JIOTUKO-aHAJIMTUYECKHUMH CBOICTBAMH B TEOPUM ACHCTBUTEIBHBIX U KOMILIEKCHBIX
qucesl, Mbl B JJaJIbHENIIEM He OyaeM npuyuciaTh 0 K MHOKECTBY HaTypaibHbIX uncen. C npyroi
cTOpoHbI 0e3 0 HEeBO3MOXKHA 3alKCh HAaTypalbHBIX YUCEN B JECSITUUYHOW CHUCTEME CUHUCIICHUS.
Hcxons u3 BblllIecKa3aHHOTO, Mbl OYJIEM paccMaTpUBATh MHOKECTBO (3) LEJbIX MOJI0XKUTENbHBIX
qyucel ¢ MPHUCOETMHEHHbIM K HeMmy 0, kak 0a30Boe, W BBIJIEIUM U3 HEr0 MHOXECTBO
HaTypaJbHBIX yrcen (4).

IToHsiTHE COOTBETCTBHS OTHOCHTCS K OCHOBHBIM ITOHSTHSM TCOPHU MHOXCECTB. FOBOpSIT, qTo
MCXKAY ABYMS MHOXCCTBAMU YCTAHOBJICHO COOTBCTCTBUEC, CCJIM OIPCACICHO IpaBUJIO, IIO
KOTOPOMY IUId KaXXJ0ro 3JICMCHTAa OJHOI'0 MHOXKCCTBA BBI6I/IpaeTC}I OHpC,Z[C.HCHHBIfI 9JICMCHT
APYroro MHOXKCCTBA. Ha ocHOBe IOHSATHS COOTBETCTBUS MCKAY MHOXCCTBAMU, BBOJAUTCSA TAKIKC
IIOHATHUC OTO6pa)KCHI/IH MHOXKCECTB. HpI/I 9TOM pPa3JINYarOT MOHATHA OTO6pa)KCHI/I}I «MHOX>ECTBA B
MHOXKECTBO», U OTO6pa)KeHI/I$I «MHOXECTBa HAa MHO>KECTBO.
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OnpeneseHye NOHATHS 0TOOPaKEHUSI MHOKECTBA B MHOKECTBO

CooTBeTcTBHE, MPU KOTOPOM KaXKIOMY OJJIEMEHTY HEIMyCTOro MHOXecTBa X OTBEYaeT
€IMHCTBEHHBIN JIEMEHT HEMyCTOr0 MHOKECTBa Y , HAa3bIBAETCSl OTOOpaKEHUEM MHOXECTBa X B
MHOeCTBO Y .

OnpeneseHye NOHATHS 0TOOPaKEeHNSI MHOKECTBA HA MHOKECTBO

CooTBeTcTBHE, MPU KOTOPOM KaXKJIOMY OHJIEMEHTY HEMyCTOro MHOXKecTBa X  OTBEYaeT
€AMHCTBEHHBI 3JEMEHT HEMYyCTOr0 MHOXecTBa Y, W KpOME TOro, KaXKJOMYy OJJIEMEHTY
MHOXeCTBa Y OTBEYAaeT XOTsA Obl OJIMH 3JIEMEHT MHOXECTBa X  Ha3bIBaCTCS OTOOPaKCHHEM
MHOKeCTBa X Ha MHOXKECTBO Y .

OTto0pakeHus: MHOXeCTB 00bIYHO oOo3HavatoT OykBamu f,g,h...... Ecnu npu orobpaxenuu
f onmemeHTy X € X, COOTBETCTBYET 3J€MEHT Yy Y, TO 3JEMEHT Y Ha3bIBalOT 00pazom

3JIEMEHTA X, a DJIEMEHT X Ha3bIBalOT np006pa30M 3JIEMCHTA Y M ITHIIYT.

y=1(x) (5)

MHOX€eCTBO BCEX HpOO6p8.3OB 3JICMCHTA Y HA3bIBAKOT €ro IOJTHBIM HpOO6p8.3OM. B cjydae

OTO6pa)KeHI/IH MHO’KeCTBa X Ha MHOXKECTBO Y MUIIYT TaKXKe:
Y = 1(X) (6)

OtobOpaxkenue f : X — Y Ha3pIBaeTCs MHBEKTUBHBIM, €CIIM Pa3HBIE JIEMEHTHI MHOKECTBA X

HUMEIOT Pa3InyHble 00pa3bl.

Onpenenenne YJKBUBAJEHTHOCTH MHOKECTB

OTtobpaxkenue MHOXecTBa X Ha mHodcecmeo Y Ha3bIBACTCS B3aWMHO OJIHO3HAYHBIM, €CIIU
pasHbBIM 3JIEMEHTaM MHOXECTBa X , COOTBETCTBYIOT Pa3Hble 3JeMeHThl MHoxkecTBa Y . Ecnu
MHO>KE€CTBO X B3aMMHOOJHO3HA4YHO OTOOpa)kaeTcsi Ha MHOKECTBO Y , TO MHOXecTBa X u Y
Ha3bIBAIOTCS MHOKECTBEHHO YKBUBAJICHTHBIMHU, YTO BBIPAKAETCS CICIYIOITUM o0pazoMm /2/:

X =Y (7)
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OnpenejieHne 0TpPe3Ka HATYPAJIbLHOI0 Psiia

MHOK€eCTBO BCEX HATypalbHBIX YHCEN, MEHBIIUX WJIM PABHBIX HEKOTOPOMY HaTypaibHOMY
yucily N, Ha3bIBaeTCsl OTPE3KOM HarypaidbHOro psaa. OTpe3oK HaTypajJbHOro psaa

o0o03HavaeTcs Kak |l, n|. B wyactHOM cityuae umeem |1,]4 .

OnpenejieHne KOHEYHOI0 MHOKECTBA H KJjacca

MHOXeCTBO HJIH KJIaCC, OKBHBAJICHTHBIC OTPE3KY HATYpPAJIBHOI'O0 psaa, HA3bIBAKOTCA
KOHCYHBIMH MHOXXCCTBAMH.

Onpeaesenye 0eCKOHEYHOI'0 MHOKECTBA M KJIACCa

MHO0KECTBO UIIH KJIaCC, HC SBJIAIOMIUCCA SKBUBAJICHTHBIMU HUKAKOMY OTPE3KY HATYypPaJIbHOI'O
psada Ha3bIBAXOTCA OECKOHEYHBLIMU.

OnpenejieHre MOIIHOCTH KOHEYHOI0 MHOKECTBA M KJjlacca

MoONIHOCTBIO KOHSYHOTO MHOKECTBA MJIN KJIacCa HAa3BIBACTCA KOJIMYSCTBO €r0 AJIEMEHTOB N .

OnpenejieHre PABHOMOIIHOCTH KOHEYHbIX MHOKECTB M KJIACCOB

HBa KOHCYHBIX MHOXXCCTBA UJIK KJIaCCa ABJIAOTCA PABHOMOIIHBIMU TOI'Id U TOJIBKO TOIr'/Zlda, KOIJa
KOJMYECTBO UX 3JIEMCHTOB BBIPAXKACTCA OJHUM M TEM K€ HaTypaJIbHBIM YHCJIOM N .

OnpeneaeHne pABHOMOIIHOCTH 0eCKOHEUYHbIX MHOKECTB M KJIACOB

Z[Ba MHOXCCTBCHHO JKBHUBAJICHTHBIC OpPYTr ApPYry OCCKOHEYHBIE MHOKECTBA (I/IJ'II/I KJ'IaCCBI)
HAa3bIBAOTCA PaBHOMOIIHBIMHU.

OnpenejieHne 00111ero NOPSAAKOBOI0 KAPAMHAJILHOIO YHMCJIA 1151 0€CKOHEYHbIX MHOKECTB H

KJIACCOB

Ecnu nBa 6eCKOHEUHBIX MHOKECTBA WIJIH KJIacCa MHOKECTBEHHO DKBUBAJICHTHBI, TO TOBOPST, YTO
OHU UMEIOT OeCKOHEUHOE 00Iiee MOPSAKOBOE KapIUHAIBHOE YHCIIO (OECKOHEUHBIN MOPSAKOBBIN
KapJIMHam).

HOCHCHHCC OIIPCACIICHUC HYXKOACTCA B IMOACHCHHUMU. HGO6XOIII/IMO OTMCTUTH, YTO HUMCIOTCsA
CYIICCTBCHHBIC JIOTUYCCKUC pa3jinivsd B JIOTUYECKOH npupoae MOLHHOCTGI;'I KOHCYHBIX H
OECKOHEUYHBIX MHOXKECTB M KJIACCOB. MOIIIHOCTB 3aJaHHOI'O KOHC€YHOI'O MHOXKECTBaA ABJISICTCS
IMOCTOAHHBIM KOHCYHBIM HATypaJIbHBIM YHCIIOM, B TO BpPEMA KakK OECKOHEUHBIH HOpH}IKOBLII\/II
KapauHal OHNpeaciIsaACTCa B PE3YyJbTaTe€ YCTAHOBJICHUA MOpdAKa B3aMMHOOJHO3HAYHOTI'O
COOTBCTCTBUA MECKAY ABYMA OCCKOHEUHBIMU MHOKECTBAMU M KJIACCAMH. BCJ'IG)ICTBI/IG 9TOr'o
00CTOSTEILCTBA AHAJTUTHUECKOE BBIPAKCHUC OCCKOHEYHOTrO MOPAAKOBOI0 KapAuHalla MOKET
CYWeCcmeeHHo 3a6ucentb om xapakmepa u ceolicme pacemampueaemoco COomeenmcnmeust.
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B Teopunm MHOXECTB M KJIACCHYECKOM MaTeMaTHYeCKOM aHallu3e MCCIIel0BaHUe
OECKOHEUHOCTH OCYLIECTBISETCS C IOMOILBIO OECKOHEYHBIX BEIMYMH, KOTOPBIE SBIIAIOTCA
HOCUTEJIIMU CBOWCTB, KaK aKTYaJbHOM Tak M NOTEHLHAJbHOM OecKOHeYyHOCTH. beckoHeuHble
MOPSAKOBBIE  KapJUHAJBl BBIPAKAIOT aKTyaJbHO-OCCKOHEUHBIA XapakTep OECKOHEYHOTO
MHOkecTBa. HO 0ZJHOBpEMEHHO C 3TUM B KJIACCUYECKOM MAaTEMaTHYECKOM aHaJIM3€ CYLIECTBYET
NOHATHE OCECKOHEYHO OOJBINOW BEIWYMHBI (KOTOpas BBIPAXKAET CBOMCTBO OECKOHEYHOI'O
KOJIMYECTBA), JIOTHKO-aHAIUTHYECKUH XapaKTep KOTOPOH pacKphIBaeT NPHBOAUMOE HIKE
OIlpeJIeJIEHUE.

Onpeaesgenye 0eCKOHEYHO 00JbII0N BeJTHYHHBI

[Tepemennas S(N) Ha3pIBaeTCsS OCCKOHEYHO OOJIBIIONW, €CIM OHA IS JIOCTATOYHO OOJBIINX

HATypaJIbHBIX 3HAUYEHUN N CTAHOBUTCS, U OCTAETCS MO aOCONIOTHOW BEIMUYMHE OONbIIEH CKOJIb

yroJTHO OOJIBIIOrO Harepen 3aaanHoro yncia E > 0:
s(n)] > E,(n> N,) (8)

Heo0OxomuMo MOJUepKHYTh, YTO B IPHBEACHHOM BBIIIEC OIPEACICHUHA MBI HMEEM JelI0 C
MEPEeMEHHON BEJIMYMHON, KOTOpas JIMIIb B IPOIECCE CBOCTO H3MEHECHHUS MOXET CHeIaThCs
OoJIbIIICH CKOJIb YTOJTHO OOJIBIIOTO TPOU3BOJILHO B3sTOrO yrcia E > 0.

BeckoneuHo Oosbinast BEIMUMHA XapaKTEPU3YyeTCsl CTPEMIIEHUEM K O€CKOHEYHOCTH |
[s(n)] —> oo 9)

C HCJIBKO JIOTHUYECKOTO PpaCHpPOCTPAHCHUA KOJIUYCCTBCHHOI'O XapaKTECpPa MOMIHOCTH KOHCYHBIX
MHOKECTB Ha O€CKOHCUHEIC MHOKECTBA MMPpUMEM CJICAYIOIICE ONPEACIICHUC.

OnpenejieHne KOJMYECTBEHHOI0 KAPAMHAJIBHOIO YHMCJIA JJIA 0eCKOHEYHbIX MHOKECTB H

KJIACCOB

KonnyecTBeHHBIM KapAWHAIBHBIM YUCIIOM O€CKOHEYHOIO0 MHOXKECTBA MJIH KJacca, KOJTMYECTBO
3JIEMEHTOB KOTOPOTO BBIPAXKAETCs HATYpanbHOH (yHkuuen |c(n) |HarypanbHOro aprymenran
cTpeMsuiascss K OECKOHEUHOCTH INPHU CTPEMJIIEHMH N —> 00, Ha3bIBaeTCsd OCCKOHEUHO OoJbllas
BEJIMYMHA

C, =[c(n)|(n > x)

HGOGXO,Z[I/IMO OTMCTUTB, YTO KOJMYCCTBCHHBLIC U MOPAAKOBBIC KapAWHAJIBHBIC YHCJIa UMCIOT
Pa3JIMIHYI0 JIOTUKO-aHAJIMTUYCCKYIO IIPpHUPONY. HepBBIe U3 HHUX BbIPAXKAIOT OCCKOHEUHOE
KOJIMYCCTBO, @ BTOPBLIC — OTHOUICHUA MOPpAAKA IJIA IBYX HIIN Oosiee OECKOHEYHBIX MHOMKECTB
WJIN KJIaCCOB.

108



B knaccrmyeckoM MaTeMaTHYECKOM aHalIM3e OECKOHEYHBIE KOJWYECTBEHHBIE KapAuHaJIbHBIC
YHpclia Ha3bIBAIOT «HECOOCTBEHHBIMU YHCIIAMU.

[TepBoii, U3 Tak Ha3bIBAEMBIX DJICMEHTAPHBIX OCCKOHEUYHBIX MOIIHOCTEH, B KIACCHYECKOM
TEOPUH MHOXKECTB PAaCCMATPUBAETCSI MOIIHOCTh BCEX HATypalbHbIX uucen. KapauHaibHOE
YHCJIO MHOXKECTBA BCEX HATYPAJbHBIX uucen 0003HadaeTcs Kak N, (aned-Hynb, aned — neppas

OyxBa uBpurckoro andasura). CornacHo /3/ - N BbIpaskaeTcsi CI€IyIOIIUM COOTHOIIEHHEM:!
No =1+1+1+1+......... (10)

Takum 06pazoM, ¢ OHON CTOPOHBI N, SABJIAETCS KOJMYECTBEHHBIM KapAWHAIBHBIM YuciIOM. B
COOTBETCTBUH C KJIACCHMYECKHM MaTeMaTH4ecKuM aHaiau3oM, ¢opmyina (10) o3nagaer, uto N,

ABJIAEeTCS OECKOHEYHONM CYMMOI OECKOHEUHOro psia €QUHHI] U SBJISETCS IO TEPMUHOJIOIMU

KaHTOPOBCKOI TEOPUU MHOXKECTB N SIBISIETCS NEPEbIM MPAHCHUHUMHBIM YUCTIOM.

C npyroil cTOpOHBI, B COOTBETCTBHH C KJIACCHUYECKOW KAHTOPOBCKOM TEOpPHEH MHOXKECTB, N

ABJICTCA TMMOPAAKOBBIM KapAWHAJIBHBIM YHCJIOM. Ecmu HCKOTOPOC OCCKOHEYHOE MHOIKECTBO
B3aMMHOOJAHO3HA4YHO 0T06pa>KaeTc>1 Ha MHOXCECTBO HATYPAJIbHBIX YHCECJI, TO I'OBOPAT, 9YTO 3TO
MHOXCECTBO CUCTHO, PAaBHOMOIIHO MHOKCCTBY HATYPAJIbHBIX YHCCI W HMECT IIOPAAKOBOC
KapAuHaJIbHOC YHCJIO NO , UJIX 9TO TO K€ CaMO€ - MOIIIHOCTb NO .

Ecmn X MHOXKECTBO, TO MHOXECCTBO, ABIAOICCCA MHOXCECTBOM €ro II0JMHOXCECTB

obo3Havaercs kak P(X). MomHocTh MHOXKeCTBa X 0003HaYaeTCs |X , MOIITHOCTh MHO>KECTBA

P(X) o6o3nauaeTcst uepes |P(X )| :

Ilepeiinem k paccmotpenuto «Teopemsl Kantopay /4/. KpacHbIM 11BeTOM BbIAETIEHBI ()PArMEHTHI
JI0Ka3aTeNbCcTBA, Ha KOTOPBIE ClEAyeT OOpaTUTh caMO€ IPUCTAIbHOE BHUMAHUE IPU AHAIH3E
JIOTHYECKUX CBOMCTB JI0Ka3aTesnbCcTBa «Teopemel KanTopay.

Teopema KanTopa

JIro60e MHOKECTBO MEHEEe MOII[HO, YeM MHOKECTBO BCEX €T0 MOJAMHOMKECTB.
JlokazaTenbCcTBO

Honycmum, umo _cywiecmeyem MHOKECTBO A, pPaBHOMOIIHOC MHOXECTBY BCEX €TI0

nonmHoxecTB P(A). Tozda cyuiecmeyem e3aumnoodnoznaunoe coomeemcmeue (ouexyusn) f

, cmaeAawlaa 6 __coomeemcmeue KaAxco0oMy _J1eMeHny MHOXKECTBa A, HCEKOTOPOC C€TO
IIOAMHOKECTBO Y , UTO MOXKCET OBITH BBIPAKCHO B CJICAYIOIEM BUJC:

JAICIFAYVC(C e AIY (Y = F(C)A(Y < A (11)

109



(Oopamum enumanue na cywecmeennyio demanw. I[Ipedcoe wem nepetimu K OanvHeuuiemy
00KA3amMenbCme)y, HeoOX00UMO YOOCMOBEPUMCSL 8 CYUWECMBOBAHUU 00bEKMO8, NEePEeUUCIeHHbIX 8
coomnowenuu (11), u yoocmosepumcsi 015 paccmampusaemuvlx Kiaccos 8 Cyuecmeosanuu Xoms
Obl 00HO20 Omobpadicenus, W3 Kiacca OTOOpa)KCHUH, OmpeaesieMbix cooTHomeHueM (11).
Oonaxo 6 cmanOapmuvix eepcusix Ooxazamenvcmea «Teopemvr Kanmopa» sma gopmyna
omcymemeyem 6oece. Tem Oonee, KAk NPaguo He pAcCCMAMPUBAEMCs U BONPOC CYUWeCMBOBAHUSL
nOO00OHBIX OMOOPAdICEHULL).

Paccmompum muosicecmeo B, yoosiemeopsiouiee coomuomeHuio :

B={x:(xe A)a(xe f(X))} (12)

(B copmyne (12) mne Ookazano cywecmeosanue 00bekmos X, YOOGIEMEOPIIOUUX
CPOPpMYIUPOBAHHOMY XAPAKMEPUCTNIUYECKOMY CBOUCMBY, NOCKONIbKY He NpU8e0eHd peaibHdsl
CMPYKMYypa 83aUMHOO0OHO3HAYHO20 coomeemcmeus medxncoy muoxcecmeamu A u P(A). B
KAACCUYECKOU — apUuCmomene8ckoi  mpaouyuoOHHOU JlocuKe 3SMo  XapaKkmepusyemcs Kak
noeudeckas owubka «petitio principii» - «npedsocxuwenue ocnosanusy)

f buekmueno, a ona B evinonnsaemcsa coomuouienue:

BcA (13)

Hoamomy cyuiecmeyem _maxkoil 00vexm Y, 0J151 KOmopozo.

(ye AA(f(y)=B) (14)

( B (14) makace cooepocumes «petitio principii», nockoavky me 0okazamno cyuecmeosanue
obvexma Y ).

Teneps NOCMOTPUM, MOKET JIM Y NPUHAIEXKATh B .
Ecmu y € B, To B cootBercTBHH ¢ (12) - Y € A, mo3TOMY B cOOTBETCTBHH C (12) :
ye f(y) (15)
C npyroii ctopoHsI B cooTBeTcTBUH C (11), MOCKONBKY Y € A, To cymiecTByeT Y il KOTOPOTO
Y =1f(y) (16)
U3 comocrasienus (15) u (16) cnenyer:
yeY @17

U3 conocraienus (11) u (17) cnenyer:
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ye £(C) (18)

N3 conocraBnenust cornomenui (11), (12), (14), (17), (18) cimemyer, 4uro 00BEKT Y € A,

orpenenseMblid cooTHomeHneM (14), He MPUHAIICKUT B3aMMHOOHO3HAYHOMY COOTBETCTBHIO,
omnpenenseMoMmy cootHomenueM (11). DTo o3HavaeT, 4TO U3 ClENaHHOTO AonylieHus Yy € B, B

paccMaTpuBacMOM CiIydae Mbl NPHUIUIM K MPOTHBOPEYUIO C MCXOIHBIM MPEANOI0KEHHEM O
CYIICCTBOBAHUHU B3aMMHOOJHO3HAYHOI'O COOTBCTCTBHUA MCIKAY MHOXKCCTBOM A B MHOXECTBOM
BCEX ero nmoaAMHoOxecTB P(A).

PaccMoTpuM Teneph BTOPYIO BO3MOKHOCTD, @ UMEHHO!
yeB (19)
Torna u3 conocrasnenus (14) u (19) cnenyer:

y e f(y) (20)

U3 comocraienus cootnomenuit (14) u (20) cnenyer:

(ye Ar(ye T(y) (21)

W3 conocrasienus cotHouenui (12) u (21) cnenyer:
yeB (22)

OueBHAHO, YTO MOJYYEHHOE COOTHOIIeHHEe (22) mpotuBopeunT cootHomenuto (19) . Takum
00pa3oM U B 3TOM pacCMaTPHUBAEMOM CIlIydae MbI IPUIILTH K JPYrOMY MPOTUBOPEUHIO, & UMEHHO
n3 npeanoioxenus (19) mpl npunnm k ero otpunanuto (22). IMEHHO K TakoMy JBOHHOMY
MPOTHUBOPEUYHIO M MTPUXOIAT MPH CTAHIAPTHOM JioKa3aTenbeTBe «Teopembr KanTopay.

[lepeiinem Tenepp K pacCMOTPEHHIO BOIpoca, - sBisgercs au «Teopema Kantopa» BepHOU B

obmem ciydyae. KpurepueM HCTHHHOCTH B 3TOM BOIMPOCE, C TOYKHU 3PEHHS KIACCHYECKOMN
ApUCTOTEIEBCKOM TPAJAULMOHHOW JIOTMKH, B JIaHHOM CIIy4ae CIYKHUT CIEAYIOILIEE MPaBUIIO
OTpOBEpKEHMS, POPMYITUPOBKA KOTOPOTO MPUBEICHA HIKE.

IIpaBuJio onpoBep:KeHus

Ecnun mcTuHHOCTH HCKOTOPOI'o CYXACHHUA YTBEPKAACTCA OJIA BCEX BO3MOXHBIX CIIy4acB H3
qucia pacCMaTpUuBaCMbIX, U TEM CaMbIM COIACPIKHUT JIOTUYECKUI KBAaHTOD BCCO6H_[HOCTI/I 10
OTHOIICHHUKO K BCCM ClIydasdM M3 4YHCIIa pacCMAaTpuBACMBbIX, TO IJid €ro HUCTUHHOI'O
OIIPOBCPIKCHUA OOCTATOYHO HAWTH XOTA OBI OJHH cnyqaﬁ N3 YUClia pacCMaTpuBACMbIX, JIA
KOTOPOro YHOMSAHYTOC CYKACHUC ABJIACTCA JIOKHBIM.
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JIJis aneKBaTHOrO pelieHus Bonpoca 00 nctuHHocTh «Teopembl KanTtopa» B NmepByr0 odepeib
HEO0OXOJIMMO YTOYHHUTH OIPEJICICHHUE MOHATHS MHOXECTBA. DTO MOXKHO CliejaTh C IOMOIIBIO
onpeeeHus, IPEIT0KEHHOTO B /5/.

OnpenejgeHne MHOKECTBA

MHO0>keCTBOM Ha3bIBACTCS KJIACC, YAOBIECTBOPSIONINNA CIICAYIONIEMY YCIOBHIO:
Set(Cx) ={x: (VX)(C(x)) A (vy(C(y) ®-C(y)} (23)

®opmyna (23) o3HayaeT, YTO MHOXECTBOM SBJISIETCS TAaKOM KJacC, 3JIEMEHTHI KOTOPOIo
YIIOBJIETBOPSIOT XapaKTepUCTUIECKOMY CBOMCTBY C(X), M, KpOME TOr0 JUIsl KOKIOTO 00BEKTa

Yy Ha OCHOBaHMH 3aKOHa 00 HCKJIIOYEHHOM TPETHEM MOXKHO PEIINTH, YIOBIETBOPSET JH OH
XapakTepucTuueckoMy cBorcTBY C(X), 1100 HEeT. DTUM caMbIM OCYILECTBIIAETCS TpeOOBaHUE

OJIHOT'O M3 OCHOBHBIX 3aKOHOB KJIACCHUYECKOMU TpaHHHHOHHOﬁ apHCTOTeHeBCKOﬁ JIOI'MKH — 3aKOHa
00 UCKIIOYEHHOM TPCTHEM.

OHHOﬁ U3 OCHOBHBIX aKCHOM TCOPHH MHOXCCTB ABJIACTCA «Axkcuoma IMyCTOI'0O MHOXKCECTBaA»
MOCTYJIMpPYrOoIIas CYICCTBOBAHUC ITYCTOI'O MHOKECTBA.

AKcHOMA IYCTOI0 MHOZKECTBA

Cy1iecTByeT MHOXKECTBO HE COJIEpKalllee HU OJJTHOTO 3JIEMEHTA.

@)y Xy & x) (24)

N3 IMPUBCACHHBIX BBIIIC paCCy}KILGHI/Iﬁ BBIABJIACTCA CYIICCTBCHHAA pasHULA MCXKAY KJIaCCaMH U
UX dJIeMEHTaMHu. B 3aBHCHMOCTH OT XapaKTECPUCTUICCKOTI'O CBOMCTBaA KJ1accCa, 3JICMCHTHI KJIacca
MOTYT U HC CYHIECCTBOBATH B KAYCCTBEC BXOIAIIUX B HETO 00bekToB. Kiacchl ke CYHCCTBYIOT
BCCTZd, UJIM B KAYE€CTBEC HCITYCTOI'O KJIaCCa, UJIU K€ B KAYCCTBEC ITYCTOTO MHOXKCCTBA.

[Iepeiinem Teneps K ONPEIEICHUI0 YHUBEPCAIBHOTO KJlacca.

OnpeaeeHne YHUBEPCAJLHOI0 Kjacca

Knacc U Ha3pBaeTcss yHWUBEPCAIBHBIM, €CITM KaKIbId IYCTOH WM HEMyCTOW KIacc WA
MHOYECTBO SIBJISIETCS €r0 DJIEMEHTOM.

@dopMaIbHOE oNpeneieHHe YHUBEPCAJIBLHOI0 KJIacca

U=Clsu)={u:(u=9)v (u=29)} (25)
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dopmyna (25) o3Havaer, YTO FIEMEHTAMH YHHMBEpCaJbHOro Kiacca U SIBISIOTCS, Kak ITyCTOE
MHOECTBO, TaK 1 JIIOO0H HENycTo! Kiacc.

IlepBasi TeopeMa IK3UCTEHNMAJIbHOCTH YHHUBEPCAJBLHOI0 KJacca

(AxBiaeananu A.H. — 2011 r.)

Z[J'Iﬂ Kaﬁ(HOﬁ aKCMOMaTHYECKOH TCOPHUU KJIACCOB, conepmameﬁ dKCHUOMY IIYCTOI'O MHOKCCTBA,
CYIICCTBOBAHUC ITYCTOTO MHOKCECTBaA ABJACTCA AOCTATOYHLIM YCJIOBHEM IJId NOKA3aTCIbLCTBA
CYILICCTBOBAHUSA YHHUBEPCAJIBHOI'O KJIacCa U .

A0 =3FJU(U ={u:(u=9) v (u=I3)}) (26)
I[OKaSaTeJ'ILCTBO

B coorBercTBuM ¢ camuM ompezeneHueM (25) yHuBepcaimbHOro kiacca U, OH comepKuT
MyCTO€ MHOXECTBO B KauecTBe dneMeHTa. CIenoBaTelbHO YHUBEPCAIBHBIM KIIACC SIBISETCS
HenmycThIM. B cuiy Teopembl SK3UCTEHIMAIBbHOCTH KIJIACCOB, 3TO OOCTOSTENHCTBO O3HAYAET
CyIIECTBOBaHME YHUBEpcanbHOTO Kiacca U . Teopema nokasana.

Bropasi TeopeMa 3K3UCTEHIIMAJILHOCTH YHHBEPCAJBLHOIO KJacca

(Axsaenuanu A.H. — 2011 r.)

JIns kaxa0i akCMOMAaTHYECKOW TEOPHUM KIJIACCOB, COJAEpX AIIel aKCMOMY ITyCTOTO MHOKECTBA,
OTpHIIaHUE CYIIECTBOBAaHUS YyHUBEpcalbHOro kiacca U, Bieder 3a co0oil oTpuiiaHue
CYIIECTBOBaHUs MycToro MHOxecTBa & . CremoBarelibHO yHHBepcanbHbIi Kiacc U
CYLIECTBYET.

ﬂOKEB aTCJILCTBO

JloKka3aTenbCcTBO IPUBEACHHON  BBIIE TEOPEMBI  ONMPAECTCS HAa JIOTMYECKUH  3aKOH
KoHTpano3uimu. Ha ocHoBaHuM cmpaBeyiuBOCTH GopMynbl (26) M JOTMYECKOro 3aKOHa
KOHTPAINO3ULUU MOYKHO 3aKJIFOUNTH:

A =3IU(U ={u:U=2)v UzD)}) =

(27)
(—3U(U ={u: (U=D) v (U = D)}) = —3D)

W3 coorHomeHuss (27) HEMOCPEACTBEHHO BHJHO, 4YTO OTPHUIAHHWE CYIISCTBOBAHUS
YHUBEPCAIBHOTO KJIacca, MPUBOIUT K OTPHUIAHUIO ITYCTOTO MHOXECTBA, & 3TO MPOTHBOPEUYUT
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«AKcHoMe MmycToro MHOXxectBa». ClieoBaTenbHO YHUBEpCalbHBIN kKiaacc U  cymecTByer.
Teopema nokaszaHa.

[IpuBenem onpezeneHue A NOHITHS Kilacca.

OnpeneseHyue NOHATHS KJIACCA

Kimaccom Ha3piBaeTcs Ipyiiia 06’BCKTOB, BBIJACJIICHHAA M3 COBOKYIIHOCTH APYTHUX 00BEKTOB Ha
OCHOBC 3aJaHUsd TaK Ha3bIBACMOI'0 XApPaKTCPUCTHYCCKOI'O CBOMCTBaA C(X) , KOTOpOC

IpeJCTaBIsieT co00il MpU3HAK, O KOTOPOMY Ta WM MHas Ipyina oObEKTOB BbIIEISIETCS U3
COBOKYITHOCTHU JPYTUX OOBEKTOB.

[Tpu ompenenennn Hekoroporo kinacca CIS(CX) Ha oCHOBe XapaKTepUCTHYECKOTO CBOMCTBA
C(X) (xapakTepuUCTHUECKOE CBOWCTBO MOXKET IMPEACTABIATH COOOM TakKe COBOKYITHOCTD

CBOMCTB, KOTOPBIM JOJDKHBI YAOBJIETBOPATH JJIEMEHTHI ONPENENsIeMOro Kiiacca) CUMBOJIbHAs
3aMuch ONPEEIAEMOro Kiacca UMEET CIeAYIOUUI BUA!

Cls(Cx) ={x: (vVX)(C(X))} (28)
B O6H.I€M CJIydac UMECT MECTO TCOpEMaA 3K3UCTCHIIUAJIBHOCTHU KJIACCOB.

TeopeMa YK3MCTEHIMAJILHOCTH KJaccoB (AxBaeananu A.H. — 2011 r.)

JIist ka0 aKCHOMAaTHYECKOM TEOPUH KIIACCOB, COJIEpKaILel «AKCHOMY ITyCTOTO MHOKECTBA»,
CYILIECTBOBAHUE MYCTOTO MHOKECTBA & SIBJIETCS JOCTATOYHBIM YCIOBHUEM JIJIs JIOKA3aTEIbCTBA
CYLIECTBOBAHME Ka)XKJIOTO KJacca, ONPENENSIEMOro Halepel 3aJaHHbIM XapaKTEPHUCTHYECKUM
CBOMCTBOM (HMJIM COBOKYITHOCTBIO CBOMCTB) C(X) .

JlokazaTenbCcTBO

Paccmorpum crenyromue ciydau. [lepBbiii ciaydail: xapaktepuctudeckoe cBocTBo C(X)

SIBJIIETCS JIOTUYECKH, MaTeMaTHUYECKH WK (PU3MUECKH HEOCYIIECTBUMBIM. Tor/ia He CylIecTBYeT
HU OJIHOIO JJIEMEHTa X , YIOBJIETBOPSAIOLIETO 3TOMY CBOMCTBY. B 3TOM ciywae Kiacc co
cBoiictBoM C(X) sBisieTcs mycthiM. OHAKO B CHIY «AKCHOMBI ITyCTOTO MHOXecTBa» - (24),

IMIyCTOE€ MHOXECTBO CYHICCTBYCT. 910 O3Ha4Ya€T, 4TO B pacCCMATpUBACMOM CiIyda€ KJacCc C
CBOIMCTBOM C(X) XO0Td U SABJIACTCA NMYCTBIM , HO TEM HC MCHEC CYHICCTBYCT, KAK IIYCTOC

MHOKECTBO.

Bropoii cmyuait: xapakrepuctuueckoe cBoiicTBO C(X) sBiISeTCS OCYIIECTBUMBIM, T.€.

CYILECTBYIOT DJIEMEHTHI X, YIOBIETBOPSIONINE XapaKTeprcTHUeCKoMy cBoiicTBy C(X). B aTom
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ciydae, cornacHo (24) u (28), kinace Cls(Cx) sBiisieTcst HEMyCThIM, a CIeI0BaTEIbHO - TeM Ooliee

CYIIECTBYIOIIHM.

U3 IMPUBCACHHOI'O BbIIIC PACCYXIACHHUA CICAYET, 4YTO B JIFO00M ciydac€, HEB3HWpasd Ha
OCYIICCTBUMOCTE HWJIM HCOCYIIECCTBUMOCTL XapaKTCPUCTHYECKOI'O CBOMCTBA C(X) , KJaccC

Cls(Cx) cymecTByeT win B BUJIE HEITYCTOTO KJIacca, MIIM K€ B BHJE ITyCTOIO MHOXKECTBA. IJTO
O3HayaeT, 4yTo eciu c¢ cymectBoBanueM kiacca CIS(CX) BO3HUKAIOT NPOTUBOPEUMBHIC

CY)KICHUS, MO Mbl 6bIHYICOEHbl NPUSHAMb MaKdxice U @akm ux cyuwecmeoganus. ITO
OOCTOSITENTLCTBO SIBJISIETCSI HEOTHEMJIMMBIM CBOWCTBOM KaXKJIOW TEOPUH KJIACCOB WIIM TEOPUHU
MHOKECTB, codepoicaujert «AKCHOMY IYCTOIO MHOXXECTBa», W SIBISIETCA INPSAMBIM CIEACTBHEM
IPUHATUS YIOMSHYTOW aKCHOMBI.

TeopeMa K31 CTEHIHAJLHOCTH VHUBEPCAJLHOI0 MHOKECTBA

(AxBaeauanu A.H. — 2011 r.)

VYHuBepcanpHbii K1acc U sSBISETCS MHOKECTBOM.
Jloka3aTesnbecTBO

N3  «Teopembl 3K3UCTCHIIMOHAIIBHOCTH KJIaccoB» U  (opmanbHOro ompeneneHus (25)
yHHBepcanpHOro kiacca U crmemyer, uTo 000 KJlacc, OMpenensieMblii HEKOTOPBIM
XapaKTePUCTHUECKUM CcBoMcTBOM C(X), SBISETCS 3JIEMEHTOM YHUBepcalibHOTO kiacca U .

[TosTomy muist yHuBepcanbHOTO Kilacca U BhimosHsieTcs (hopMalIbHOE OIpe/ieieHHe MHOYKECTBA
(23). CnenoBatenbHO YHUBEpCATBbHBIN Ki1ace U SBISIETCS MHOKECTBOM.

Takum 00pa3oM, BONpPEKH LIMPOKO pPacCIpOCTPAaHEHHOMY MHEHHMIO O HE CYIIECTBOBaHUU
YHUBEPCAJIBHOIO Kjlacca M MHOMKECTBA, - B HACTOAIIEH paboTe MOoKa3aHO, 4TO HA00OpoT, -
yYHHUBepcalbHBIN Kitacc U cymecTByeT u sSBISeTCS MHOKECTBOM.

OnpenejieHne PABHOMOIIHOCTH JIBYX KJIACCOB MJIM MHOKECTB

[TycToe MHOXeECTBO paBHOMOIIHO cebe. /[Ba paBHBIX KJlacca MJIM MHOKECTBA PABHOMOILHBI IpYyT
apyry. JIBa pa3nuuHbIX HEMYCTHIX Kjlacca Wik MHOKecTBa X,Y Ha3bIBAKOTCS PABHOMOIIHBIMH,

€CIIM JUISl HUX CylecTByeT GpyHkuus F , obecrnednBaromias B3aMMHOOJHO3HAYHOE OTOOpakeHHe
X HaY:

Y = F(X) (29)

Onpeneenne KapAMHAJbLHOI0 YHCIa

MOHIHOCTB KOHEUHOIr'0 WM OECKOHEYHOI'0 KJIacca MJIM MHOXKECTBA Ha3bIBAacTCS KapJuHaJIbHbIM
YHCJIOM O5TOI'0 MHOKECTBA. 21.]'[51 KOHCYHBIX MHOKCCTB, KapJWHAJIbHOC 4YHCIIO COBIIAAACT C
YUCJIOM OJICMCHTOB MHOXCCTBA. KapIII/IHaJ'ILHOC YUCJIO IIYCTOr0 MHOKECTBA (& cunraercs
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paBabiM 0. KapauHanbHOE YHCIO HEMYCTOr0 OSCKOHEYHOTO Kjlacca WJIM MHOYECTBA SIBIISCTCS
0OECKOHEYHO OO0JIBIION BEJIMUUHOI.

Jliis MomHOCTH (KapJAMHAJIBHOIO 4YHCIIA) Kilacca MM MHOXeCTBa Y MPHUHATO CIEIYyOIee
o0o3HaueHue:

CardY =|Y| (30)

MHoxecTBO wiaM Kiacc Y, SBIIOMIEECS MHOXKECTBOM (KJIacCOM) BCEX ITOJMHOMKECTB
(moaKIIaccoB) MHOXKECTBA WM Kilacca X , 0003HaYaeTcs CIeIYIOIUM 00pa3oM:

Y =P(X) (31)

OIHUM 3 KIFOUYEBBIX MOMEHTOB B JIOTHYECKOM Pa3BUTUH OCHOB TEOPUH KJIACCOB U MHOYECTB
NpE/CTaBIsACT COOOW JIOTMYECKH KOPPEKTHOE  PEIICHHE BOIPOCAa — SBISCTCSA JIM IYCTOE
MHOECTBO & TOJAMHOYKECTBOM HEIYCTOro Kitacca Z . DTOT BOIPOC MbI OyJeM paccMaTpHBATh
Ha OCHOBAaHHWM JIOTMYCCKH KOPPCKTHOI'O Q)OpMaHBHOFO OIpCACICHUA IMOHATHUA MOJMHOXCCTBA,
JTaHHOTO B pabote /6/.

OnpeneaeHye NOHATHS NOJIMHOKECTBA M IMOAKJIACCA

Knacc wnmm wmHOXkecTBo X  Ha3bIBaeTcsl MOJKIACCOM MM TOJAMHOKECTBOM KJlacca WIIH
MHOKeCTBa Z TOrJa W TOJBKO TOTJa, KOTJa HE CYIIECTBYET HU OJHOTO Takoro siemeHta X ,
KOTOPBIN HE SBIISIICS OBbI 37IeMEeHTOM Z , Wik (POpMaIbHO:

Xc2)e—(IXx:(xeX AxgZ)) (32)

[Tycroe MHOXeCTBO & paBHO caMOMYy ceOe U SIBJISIETCSI CBOUM COOCTBEHHBIM ITOJIMHOKECTBOM.
PaccmoTpuM Tenepb TOT ciiydaid, Korja UMeeTcs MyCTO€ MHOXECTBO M HEMYCTOW Kjacc WM

MHOkecTBO Z . [lopcTaBUM IpHUBEAECHHBIE BBIIIE CUMBOJIBI B COOTHOLIEHHE (32) U Mpou3BeneM
HCTUHHOCTHYIO OLIEHKY MOJTY4eHHON (HOPMYJIbI:

[(DcZ)e(IX:(xeDAxeZ))]=1 (33)

U3 cootromrenus (33) ciaemyer, 4To Ui KJIACCOB HIIM MHOXKECTB & M Z - COOTHOIICHHE
(32) BemomanHsercs. CieoBaTeIbHO HIMEET MECTO COOTHOIICHUE:

Dz (34)

Takum o0Opa3oM MBI BHIUM, YTO CYIIECTBYET Takoe (OPMaIbHO-JTOTUYECKH KOPPEKTHOE
OIpe/IeJICHUEe TMOJMHOXKECTBA, KOTOPOE II03BOJIIET CUMTATh IyCTOE MHOXKeCcTBO &, -
MOAMHOKECTBOM Ka)K/I0T0 IMYCTOTO MJIM HEIYCTOr 0 Kjlacca WM MHOXKecTBa Z .
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PaCCMOTpI/IM TEIEPDh XapPaKTCP OTHOIICHHA SKBHUBAJICHTHOCTU WJIM HEOKBHUBAJICHTHOCTHU MCKIY
YHUBCPCAJIbHBIM KJIACCOM-MHOKCCTBOM U u MHOXECTBOM BCEX €r0 IIOAMHOXKCCTB P(U)

PaccMoTrpum cienyroniee onpeaeicHue.

OnpenejieHne CHHIYJISIPHOI0 KAPJAMHAJbHOIO YNCJIA U CHHIYJISIPHOIO KJjacca

Kapaunaneroe yncio SCardX kmacca wian MHOXKeCTBa X , HA3bIBACTCS CHHTYJISIPHBIM B TOM, H
TOJIBKO B TOM CJIy4ae, €CJIU BBIIOJIHAECTCS COOTHOLLECHHUE!

SCardX = CardX = CardP(X) =|X|=|P(X)) (35)

rne P(X) - MHOXECTBO BCeX MOJMHOMECTB KJlacca MM MHOXKecTBa. Kilacc miim MHOXeCTBO,

HMMEIOIIIEEe CUHTYJISIPHOE KapAUHAIBHOE YHCII0,- HA3bIBAETCS CUHTYIISIPHBIM
JlokaxkeM cienlyroliee yTBepKIeHHE.

TeopemMa 0 CHHIVJISPHOM MHOKECTBE M CHHIVJISIDHOM KapAMHAJIbLHOM YHCJIE

(AxBaequanu A.H. — 2011)

CymectByeT 1o KpailHei Mepe OJHO OeCKOHEYHOE HEMyCTOEe CHHTYJSIPHOE MHOMXECTBO,
MMEIOIIee CUHTYIISIPHOE KapIMHAILHOE YMCII0. Y HUBEPCAIbHBIN Kilacc-MHOXKecTBO U siBisiercst

CHUHTYJIIPHBIM.
JlokazaTenbCcTBO

PaccmoTtpum yHUBepcanbHBIH Kiacc-MHOKecTBO U 1 MHOXkecTBO ero moamHoxects P(U). B
COOTBETCTBUHM C omnpeaeneHueM (25), Kaxapli osmement kiacca P(U)omHOBpeMEHHO

MMPUHAJICIKUT U U . HOSTOMY HUMEET MECTO COOTHOIICHHUE .
(Wx:xePU)=xeU)= (PU)cU) (36)

B cootBerctBuM c ompeaeneHueM (25) yHUBEpCAIBHBIN KIAcC COJEPKUT B KadyecTBe
AJIEMEHTOB BCE KJIACCHI, KaK IIYCTOM KJIacC, TaK M KaXKIbld HEMyCTOW, KOHEUHBIA WIH
OeckoHeunblid. [loaTomy Kaxkaplii kimacc X, mpuHaIexkammi kimaccy U, sBasercs ero
MTOJIMHO’)KECTBOM M BCIIEACTBHE ITOTO OJHOBPEMEHHO SIBIIIeTCs diieMeHTOoM Kiacca P(U) T.e.

HMMEEeT MECTO COOTHOIICHHE:
(VX:(XeU=XcU)=(XePU))=U cPU)) (37)
U3 conocraBienus cootHomenuit (36) u (37) u « AKCMOMBI SKCTEHCHOHAIBHOCTHY CIIEyeT:

U =P(U) (38)
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N3 cooTHomenus (38) ciemyer:
CardU = CardP(U) = SCardU = SCardP(U) =|U| = |P(U))| (39)

CootHomieHne (39) noka3bIBaeT BBLABUHYTYIO THIIOTE€3Y O CYIIECTBOBAaHUU OECKOHEYHOIO
CHHTYJISIPHOTO MHOXECTBA ¥ CHHTYJISIPHOTO KapJuHaJIbHOTO uncia. Teopema qokaszana.

Takum oO6pa3om Mbl BuauM, 9To U - ABISETCS CHHTYISPHBIM KIaCCOM-MHOXKECTBOM, PAaBHBIM U
PaBHOMOIITHBIM MHOXECTBY Bcex cBoux nmoamHoxects P(U). Kpome sroro,mis yTBepkaeHus
00 SKBHBAJIECHTHOCTH CHUHTYIApHbIX MHOkecTB U m P(U) Ham He MOHaZ0OMIOCH CTPOUTH

MHO)KECTBEHHYIO SKBHUBAJICHIIMIO MEXIy HHMH, IOCKOJBbKY BONPOC 00 WX SKBHBAJICHTHOCTH
pa3permicss HeMoCPEICTBEHHO, ITYyTEM YCTaHOBIICHHS PAaBEHCTBA MEXIY HUMHU. PaBeHCTBO U
paBHoMomHOCT, MHOXecTB Uwm PU) wu sBIsercs KOHTP-PUMEPOM, OMPOBEPrarOIIUM

«Teopemy Kanropa». Takum oOpaszom, B obuiem ciydae — «Teopema Kanropa» He siBisiercs
BEPHOM.

Tem He MeHee, MPEACTABISICT ONPEACICHHBIA HHTEPEC PACCMOTPEHHE JIOTHYECKUX
ocobeHHOCTeH oKazaTenbcTBa «TeopeMbr KanTtopa» ¢ y4eToM MosrydeHHBIX HAMHU PE3YJIbTaTOB.
Bo3Bpainaschk Kk pacCMOTPEeHHOMY Hamu JJ0Ka3aTelbcTBY «Teopembl Kantopa» Mbl BUIHM, YTO C
y4eTOM TOJYYEHHBIX HaMH pe3ynbratoB, Gopmyrna (12) B ciaydae CHHTYJISPHOTO
YHHBEpCaJIbHOrO Kiacca-mMHoxectBa U , comepskut «petitio principii», kotopoe mepepacract B
«error fundamentalis» (noorcnoe ocnosnoe nonoowcenue 6 Odokazamenbcmee), KOTOPOE
3aKJII0YAeTCsl B TOM, YTO B Cllydae yHHBepcaibHOro kimacca U, aneMeHTa X HE CYIIECTBYET
BOBCE, TOCKOJIBKY IS YHHBEpCalbHOTO Kimacca U, KaXIblil €ro 3JIeMEHT NPHHAUICKUT U
PU) =U . B sTtom cinyuae, MHOXKECTBO B OKa3bIBaeTCs MMyCTHIM:

B=0 (40)

Yro xe xacaetcs Gpopmyisl (14), To B cimyuae yHuBepcanbHoro kimacca U = P(U), Mbl umeem
orobpaxenne kmacca U =P(U) - Ha cebs camoro, mpudyeM 3TO OTOOpaK€HUE SBISETCS

OJTHOBPEMEHHO SKBHBaJIeHIIUEH. [ToaToMy BMecTo cooTHOIIeHus (14), MBI OyIeM UMETh:
(yeUW)A(f(y)=Y) (41)
B toMm ciyuae, xorna y =<, Oynem UMeTh:
(D eU)A(T(D)=9) (42)
B stom cnyuae hopmyna (14) BeImoiHsIeTCS.
Opnako B TOM ciyyae, koraa Y # &, TO Mbl UMEEM:
y=1f(y)=< (43)
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B sTom ciyuae cripaBemiuBa hopmyna (41), a popmyna (14) — npuHEMaeT BU;

(yeU)a(f(y)=9) (44)

Msbl BumuM, 4TO B paccMarpuBaeMoM ciydae (opmyna (44) comepxkut noadopmyiy,
HECOBMECTHYIO C MCTHHHBIM cooTHomeHueM (43). TakuMm 00pa3oM MOXKHO 3aKJIIOYHTb, YTO

umeHHo (opmynsl (12) u (14) crammaptHoro nokaszarenbcTBa «Teopembr KanTopa» comepxar

«petitio principii»(«npedsocxuwenue ocnosamnusy) W SABIAIOTCA UCTOYHUKAMH BO3HUKHOBCHHS

CCPbC3HbIX JIOTHYCCKHX HpO6J’I€M, BO3HHKAKOIIHUX B CBA3H C AO0KAa3aTCJIbCTBOM H I[aJ'IBHefII.HHM

npumeHenuem «Teopembl Kantopay.

I/ICIIOJIB3yEMbIe HCTOYHUKHU:

1.

Koon I1./x. Teopust MHO:KeCTB M KOHTHHYYM-THNOTe3a. (cTp.89,93). URSS. MockBa
2009 .

Bomenka II. AJubTepHATHMBHAs TeOpPHS  MHOXECTB, HOBbIH B3Il Ha
O0eckoHeyHOCTh. (cTp.91). HoBocuOupck. U3garenbcrBo MHCTHTYTAa MaTeMaTHKH.
2004.

Xaycaop¢p ®@. Teopusi muo:xkecTB.(cTp.30). URSS. Mocksa. 2007.
Buxunenus. «Teopema Kanropa».

Axsiaenuanu A.H. Teopema 3K3MCTEHUMAIBLHOCTH YHUBEPCAJBHOIO KJjiacca.
Duuukiaonexmuecknii ponx Russika.2011.

Kypant P., Pooounc I'. Uro Takoe maremaTuka.(crp.135). MITHMO. 2000.
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14.JIOTHYECKHIN AHAJIN3 (ITAPATTJOKCA KAHTOPA»

AHHOTAIIUA

B Hacrosimieii paGore mnpuBeaen Jornyeckuii anaam3 «Ilapagoxkca Kantopay.
Iloka3aHo, 4TO JaHHBIA MapagoKC BO3HUKAET W3-3a Toro. Uro B o0mem ciaydae
«Teopema Kantopa» He siBjIsieTcsi BEPHOIi.

B teopuun mHOkecTB «llapanoxc Kantopa» Hapsany ¢ « Teopemont Kantopa» urpaer BaxHyro
pOJIb B JAIBHEHIINX JIOTMKO-aHAIUTHYECKUX nocTpoeHusx. Kak m3sectHo, Teopema Kanropa
(bopMynupyeTcs caeyroIuM 00pa3oM.

Teopema Kantopa

JIro60e MHOKECTBO MEHEE MOIIIHO, YEM MHOKCCTBO BCECX €T'0 ITOJMHOXCCTB.

B paGore /1/ Obuto moOKa3aHO, YTO B CJIy4ae CHHTYJSIPHOTO YHUBEPCAIBHOTO Kilacca-
mHoxectBa U «Teopema Kanropa» He siBisieTcsi BEpHOH. A UMEHHO, HMEET MECTO CIICIYIOIIee
YTBEPXKICHHUE, - YHHUBEPCAJIbHBIA CHHTYJSPHBIA Kiacc-MHOXKeCTBO U , SIBIISICTCS paBHBIM H
PaBHOMOIITHBIM MHOXKECTBY BCeX cBoux moamHoxecTB P(U), uro ¢dopMaibHO BBIpaKaeTcs

CIIEAYIOIIMM COOTHOIIEHUEM B KapIWHAIBHBIX yuciax /1/:

CardU = CardP(U) = SCardU = SCardP(U) =[U| =|P(U)| (1)

Kak Oyner nokasaHo nanee, 3T0 OOCTOSATENIBCTBO MO3BOJSET Pa3pelIUTh TaK Ha3bIBAEMBbIN
«ITapagokc Kanropa» , CyTh KOTOPOTO H3JI0’K€HA HMKE B COOTBETCTBUU € /2/, ¢ 10OaBIEHHBIMHU
HAaIlUMU KOMMEHTApHSMHU, BBIACICHHBIMH KypcuBOM. dDparMeHTHI JIOTMUECKOro aHalu3a, Ha
KOTOpbIE€ HaJ0 OOpaTHTh NPUCTAbHOE BHUMAHHUE IPHU HCCIEIOBAaHMM JIOTMYECKOH MPHPOJIBI
«[Tapanoxca Kantopa», U KOTOpbIE B KOHEYHOM CYETE€ U NMPHUBOJIAT K MAPAJOKCY, BBIIECIECHbI
KpPacHBIM I[BETOM.

Ilapanokc Kanropa

HpeHHOHO)KI/IM, 4TO KJIAaCC BCEX CaMOTOXACCTBCHHBIX MHOXCCTB CYHICCTBYET W BBIPAXKACTCA
COOTHOIIICHUCM.

V ={x:x=x} (2)
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(Obpamum eHuManue Ha mo 06cmosimenbcmeo, umo coenacko (2), knacc\l sengemces kiaccom
8Cex CAMOMmMOANCOECMBEHHBIX MHONCECMS).

B atom ciyyae ams MHOKeCTB X U U # J |, ynoBiaeTBopsomux (2), ClipaBeIuBO CIICAYIOIICe
COOTHOIIICHHE:

VxVt(xet = xeV) 3)
CootHomenue (3) o3Hauaet, 4to { sABISIETCS TTOAMHOXKECTBOM MHOXecTBa V .
tcV (4)
U3 (4) cnenyer:
vt <V ®)
(5) o3HauaeT, 4YTO MOIHOCTh MHOXECTBa t HE MPEBBIIIACT MOITHOCTH MHOXKECTBa V :

Hos CHJIy aKCHUOMBI CTCIICHU, AJId MHOXKXCCTBA V , KaK U JJI1 BCAKOTO MHOKECTBA CYHICCTBYCT

MHOXXCCTBO BCEX €0 IOAMHOKECTB P(V) , U nOo meopeme Kanumopa:

P(V)[> V| (6)

Coommnouwenue (6) ecmynaem e _npomueopeuue c_coomnowernuem (5). Cnedosamenbrno

cOelannoe NPeono0IiceHUe HeBEPHO U MHONICECEd V ne cvuiecmeyeni.

OpnHako, Kak YIOMHMHAJIOCh BbIlIe, B padote /1/ Obulo mokaszaHo, uto «Teopema Kantopa» He
SIBIISICTCSL BEPHOM B Cllydyae YHHBEpCalbHOrO Kiacca-MHokectBa U . DTo o3Hawaer, 4To
cootHomenue (6) B oOmeM ciaydae He HMeeT MecTta. TakuM 00pa3oM, HMEHHO TO
oOcTosTenscTBO, uTo «Teopema KanTopa» B o0uiem ciayyae He SIBISIETCS BEPHOM M SBIISETCS
OJIHOM W3 npuurH Bo3HUKHOBeHUs «llapagokca Kantopa. KpoMe 3TOro B cuily cripaBeyiniBOCTH
cootHomeHuit (3) u (4), - cooTHoueHue (5) siBusieTcs 6€3yCIOBHO BEPHBIM U €r0 OTPUIIAHUE
SIBIISIETCS JIOTHUECKU HEJ0KAa3yeMbIM.

PaCCMOTpI/IM BOIIPOC, HACKOJIBKO BO3MOXHO B IMPHHIOHUIIC, B paMKax apI/ICTOTeJ'[eBCKOI\/II
KJIACCUYECKOH  TPAJWIIMOHHOM JIOTHKM OTBEprarb CyIIeCTBOBaHHWE Kiacca V  Bcex
CaMOTOXKJIECTBEHHBIX MHOECTB. C 3TOM 1enbi0 00paTuMcs K KHUTE /3/ U3BECTHOTO YEIICKOTO
CIIELIMAJIMCTA IO TEOPUHU MHOXKECTB — OKTOpa [1.Bonenku.

«YsiCHEeHHEe CaMOTOXIECTBEHHOCTH KaKOro 1160 SABJICHUSA, T.C. IOHUMAHUC TOI'0, YTO B PA3HBIX
00CTOSITEILCTBAX MBI UMEEM ACJIO € TEM XK€ CaMbIM SBJICHUCM, IMPUHAJICKHUT K HanOoJee
NpUMEYATCIIbHBIM, HO U TPYAHO ONPCACIUMBIM CIIOCOOHOCTSIM HAIIIEro BOCIIpHUATHUA. B namem
MHPOBOCHIPHUATUN TIOHUMAHUEC CAMOTOXKACCTBCHHOCTH UTPACT KIIFOUCBYIO POJIb.
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9ToT IIPUHIUITI TOXKIACCTBA coo6maeT YICHOPA3ACIbHOCTh HAIIEMY 3HAHHUIO O MHUPEC, YTO AACT
BO3MOXXHOCTBH BBIYJICHUTH U3 HCTO HEKYIO IIPOYHYIO CTPYKTYPY, HA KOTOPYIHO MOXKHO OIIMPATHCA
B ,Z[aJ'IBHGﬁIHHX HCCICOOBAHUAXN.

Taxum O6p330M MBI BUJUM, YTO IMOHATHEC CaMOTOXACCTBCHHOCTH UI'PACT KIKOYEBYIO POJIb B
OCHOBAHHAX TCOPHU MHOXCCTB. OT0 00CTOSATEIBCTBO coriiacyerca M C ICPBbBIM 3aKOHOM
KJIaCCUYECKOM apHCTOTGHCBCKOﬁ Tpﬁl[PII.IPIOHHOfI JIOTUKH — 3aKOHOM TOXKICCTBA. 910 03Ha4acrT,
4TO OTpUIAHHC CYHICCTBOBAHUA BCCTO KJlacCa CaMOTOXACCTBCHHBIX MHOXCCTB SBJIACTCA
JIOTUYCCKN HCBO3MOKHBIM C TOYKH 3pPCHUA KJ1aCCHUYECKOM Tp&I[HL[PIOHHOfI apHCTOTeHeBCKOﬁ
JIOTHUKH.

I/ICIIOJIB3yEMbIe HCTOYHUKHU:

1. Axsiaeauanm A.H. Jlornueckuii anaau3 «Teopembl KanTopa» . JHUMK/I0IEANYECKUIT
doux Russika. 2011.

2. Buxunenms. «Ilapanokc Kantopay.

3. Bonmenka II. AubTepHaTHBHAasi TeOpHUsl MHOXeCTB, HOBBIH B3IJIfJ HA
0eckoHeuHOCTh. (cTp.38). HoBocubupck. U3narenbcrBo MHCTUTYTA MaTeMaTHKH.
2004.
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1S TEOPEMBI O JIOTUWYECKON TPAHCHEHJAEHIIMM B
KJIACCUYECKOI ®OPMAJILHOI JOTUKE HYJEBOI'O
MOPSIIKA

AHHOTAIIUA

B Hacrosimeii padore copmMyJMPOBaHbI M JA0KA3aHbI TeOPEMbl O JOTHYECKOM
TPAHCHEHACHIUM B OCHOBAHHMAX (OPMAJIBLHOH JIOTMKH HYJIEBOIO IOPSAIKA.
Iloka3aHo, YTO JIOrMYeCKasi TPAHCUEHJCHUMS IO OTHOUICHHMI) K KJIACCHYECKOM
apHUCTOTEJEBCKOIl TPagMUMOHHOM JIOTMKe, NPEACTABJsAET 000l 3aKOHOMEpHOe
siIBJICHHE, HENMOCPeJACTBEHHO BbITeKaKllee M3 CAMHUX OCHOB COBPeMEHHOI
KJIacCH4eckoil  (opMaJibHOM  JIOTMKH  HYJIeBOro  MOpsiAKa, Iy00ajbHas
HENPOTHBOPEYMBOCTH KOTOPOii YCTAHOBJIEHA BHIAAIOIIUMCS ABCTPHIICKUM JIOTHKOM
— Kyprom I'eneniem.

OnHUM U3 MEPBBIX, KTO JJOTUYECKH U MAaTEMAaTUUECKH CTPOTO TMOKa3aJl CYyIIECTBOBaHUE CIad0
TPAHCICHJICHTHBIX  JIOTUYeCKUX (GopMyn B  JI0CTarodHO Oorarbix  (OpPMaIbHBIX H
noyypopManbHBIX MaTEMaTHUECKUX TEOpUSX, COJAepKalux akcuomatuky IleaHo, Obu1
Bb1aromuiics acrpuiickuii noruk Kypr Temens. [yis ynmoMsiHYTHIX BbIIIE TEOPHIl OBLIO
MOKa3aHO CYIECTBOBaHHE B HUX TaKWX Jorudeckux ¢opmyn F u —F, 9yTo He mpencraBnsercs
BO3MOXXHBIM JIOKa3aTh WJIH OMPOBEPTHYTh HU OAHY U3 popmyn F umm —F, mpu ycrmoBum, 4to
YIOMSIHYTBIE BBIIIE TEOPHUH SIBJISIOTCS JJOTUYECKHU HEMIPOTHBOPEUYUBBHIMU. ITUM cambiM, KypTom
l'eneneM OBUIO TOKA3aHO CYIIECTBOBAaHUE B OTUX TEOPUAX TaKUX TPAHCHEHIEHTHBIX 10
OTHOIIEHHUIO K KJIACCUYECKON apHCTOTEJIEBCKOW TPaJAMIIMOHHON JIOTHKE, Jorndeckux gopmyn F
u —F, KoTOpbIE ¢ OJTHON CTOPOHBI XOTS M HE OTPHUIAIOT 3aKOHA 00 MCKIIOUYEHHOM TPEThEM, HO C
JIpyroM CTOPOHBI U HE yAOBIETBOPAIOT eMy. IIpu 3TOM mepBas teopema ['exens mo cyuecTBy
03HAYaeT, YTO €CJIM JOCTaTO4YHO Oorartas (opmanbHas uiau monydopmalibHas MaTeMaThdecKas
TEeOpus, coaepkalias akcuoMatuky Ileano, siBiaseTCss HEMPOTUBOPEUYUBOW, TO B HEW CYLIECTBYIOT
TpaHCLIEHJEHTHbIE Jorudeckre Gopmynsl F u —F, koTopble He MOTYT OBITh HU JOKa3aHbl, HU
ONPOBEPTHYTHl HAa OCHOBAHUM KJIACCUYECKOM apUCTOTEIEBCKOM TPAIULIMOHHOM JIOTUKUA U
aKCHMoOMaTH4YeCKOI cucteMsl Ileano.

B menmsax obecreueHuWs JIOTMYECKOM aJeKBAaTHOCTH JajbHEHIIEro aHalu3a BOIPOCOB
JIOTUYECKOW TPAaHCUEHICHIIMA B OCHOBaHUSIX (hOpMarbHOU JIOTMKH, HEOOXOJIUMO PaccMOTpPETh
PSAIl OTpEeNeeHNH, CBS3aHHBIX C KJIACCHYECKOW (POopMaibHOM JIOTHMKON HYJIEBOTO TOpSIKA H
MOHSTHEM JIOTHYECKON TPAHCUECHACHIINH.

OcHosHOll  3a0ayell  KIACCU4eckou (OPMAIbHOU JIO2UKU HY1e8020 NOPSAOKA  A6IAEemCsl
ycmauognenue UCMUHHOCMHO20 3HAYeHUs (QOpMYabl, eciu OnpeoeneHvl UCMUHHOCTHbIE
3HaueHus 6x00awux 6 Hee nepemeHHviX. VICTHHHOCTHOE 3HaueHue (OPMYIIbl B TAKOM Cly4yae
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OIpECACILICTCA UHAYKTUBHO, C HIaraMu, KOTOPBIC MCIIOJIB30BAJIUCh IIPU IMOCTPOCHUU (bopMyan C
HCIIOJBb30BaHUECM Ta6J'II/II_[ HCTUHHOCTH JIOI'MYCCKUX CBA3OK.

Kpurepuii IIPOTUBOPCYUBOCTH M HENPOTHUBOPCYUBOCTH (l)ODMV.]'I KJIACCHIECCKOI0
HCYHCJIEeHNS BbICKA3LIBAHMIA

ITycts A — HekoTOpas GopMya KJIACCHYECKOT0 MCUYUCIICHHS BBICKA3bIBAHUM, a X1,X2,...,Xp —
MepeyeHb BXOMISINIUX B HEE MEPEeMEHHBIX. BorancianM R a2 an(A) Ha MHOXKECTBE BCceX HaOOpOB
3HAYCHUU aj, ap,...,an BXOJSIIUX B Hee mepeMeHHbIX. Ecimu mpu 3ToM Ra a2 an(A)=0, Ha Bcex
Habopax ai, a,...,an, TO Gopmya A — npusHaemcs moicoecmeeHHo NPoOmuBopPeUUBOLL.

Eciau ke cymecTByer HaOOp 3HAUCHHWH MEPEMEHHBIX TaKOW, 4TO yCIoBHE Raiaz. an(A)=1
BBITIOJTHSIETCS. XOTS OBl B OJIHOM ClIydae U3 paccMaTpUBaeMbIX, TO Gopmyina A — npusHaemcs
8bINOJIHUMOUL U HENPOMUBOPEYUBOLI.

Kputepuii__10Ka3yeMOCTH M __HeA0KA3YEMOCTH (l)ODMVJ'I KJACCUICCKOTIO0 (l)ODMaJ'lI)HOFO
HCYHCJIEeHNS] BbICKA3LIBAHMIA

[Tycte A — HekoTopas Gopmysa KIACCUYECKOT'0 MCUMCICHHS BBICKA3BIBAHUH, a X1,X2,...,Xp —
MepeyeHb BXOMSNIMX B HEE MePeMEHHBIX. BorancianM R a2 an(A) Ha MHOXKECTBE BCeX HaOOpOB
3HAYCHUH a1, ap,...,an BXOJSIIUX B Hee mepeMeHHbIX. Ecimu mpu 3ToM Raiao  an(A)=1, Ha Bcex
Habopax aj, az,...,an, TO Qopmyna A — TOXKAECTBEHHO WUCTHUHHA, makas ¢opmyna npuzHaemcs
00Ka3yeMolu.

Ecnu ke cymiecTByeT Ha0Op 3HAUCHUI MEPEMEHHBIX TaKoOi, 4To ycioBHe Raian. an(A)=1 He
BBINIOJIHSIETCSL , TO (opMyna A — HE TOXAECTBEHHO WCTHHHAS, makdas (opmyna npusHaemcs
HeooKaszyemoll.

Onpenenenye riaodoajanLHol GopMaaIbLHOH HENPOTHBOPEYNBOCTH JOTHYECKOro NCYMCJICHUS
BBLICKA3LIBAHUI HYJIEBOI0 MOPSIKA

Jlornueckoe HCUMCIEHHE BBICKA3bIBAHUM B paMKax KiIacCHYECKOW (opManbHOM JOTHKU
HYJIEBOTO TIOPsSAKA Ha3bIBaeTcsl riao0anbHO (OpPMaIbHO HEMPOTUBOPEUYUBBIM, €CIM B HEM HE
JI0Ka3yeMbl HUKaKue JIBe BHEIIHUE (GOPMYJIIbl, U3 KOTOPBIX OJIHA SIBJISIETCA OTPHUIIAHUEM JAPYTOil.
WHaue roBops, JTOTUYECKOE MCUMCIEHUE Ha3bIBaeTCs (pOpManbHO HENPOTHBOPEUYMBBIM, €CIU B
HEM He CYIIECTBYET Takasi BHEHUIHsS (popMyiia A, 9TO TOXXIECTBEHHO JJ0Ka3yema Kak Gopmyina A,
Tak U popmyna —A . B IpOTUBHOM ciy4yae JJIOTHYECKOE UCUUCIIEHUE SIBISIETCS IPOTUBOPEYUBBIM.

[IpoGnema rtmob6ambHON (HOPMAIBHOW HEMPOTHBOPEUYMBOCTH 3aKJIIOYAECTCS B BBIACHCHUH
BOTIpOCA: SIBJISICTCSl JTAHHOE WCYMCIICHWE HENPOTHBOPEYMBBHIM WM HeT? Eciu B MCUYUCICHUH
OOHapy)KUBAIOTCS BHEIIHHE, TOXIECTBEHHO JI0KazyeMble (opMyisl BUaa A m —A , TO Takoe
UCYHCIIEHUE SIBIISIETCS TT100aIbHO (POPMaNIbHO MPOTUBOPEUUBBIM.
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W3BecTHa cnenyromas, 1ocuyecku Heonpogepicumo nokazanHas Kyprom I'enenem teopema.

TeopeMa 0 17100aJbHOIi_ HENPOTHBOPEYHBOCTH KJIACCHYECKOI0 (l)ODMa.]'IbHOI‘O HCYNCJICHUSA
HYJIEBOI'O ITOPAAKA

Knaccuueckoe GpopmanbHOE HCUNCIIEHUE HYJIEBOTO MOPsIKa 001a1aeT CBOMCTBOM I1100aJIbHON
(opmManbHON HEIPOTUBOPEUNBOCTH.

CkazaHHOE BBIIIE O3HAYAET, YTO MOICITUPOBAHHME TEX WM HWHBIX JIOTMYECKHX (opMmyn B
paMKax Kiaccu4eckoi (hopMasbHOW JIOTMKH HYJIEBOTO MOPSAIKA, B COOTBETCTBUH C MPaBHJIAMH
YIIOMSIHYTON T€OpUH, OyJIEeT ABIATHCA OObEKTHUBHBIM U Oy/IET aleKBaTHO OTPa)kaTh JIOTMUECKYIO
MIPUPOAY UCCIAEAYEMBIX C €€ MTOMOIIBIO JOTHYECKUX (HOPMYIL.

B xiaccuueckoil GopmanbHOR JIOTMKE HYJIEBOTO MOpsSAKa Bce (GopMaiu3yemMble 3aKOHBI
KJIACCUYECKOM apUCTOTENIEBCKOM TPaJUI[MOHHON JIOTUKU SIBJSIOTCS UCTUHHBIMHU JIOTMUECKUMHU
¢dopmynamu. Kak M3BECTHO, cuUCTEMa KJIACCUYECKOM apUCTOTENEBCKOW TPaJUIIMOHHON JOTHKH,
COCTOUT U3 TPEX OCHOBHBIX 3aKOHOB, - 3aKOHA TOXKJECTBA, 3aKOHA O HENPOTUBOPEYUHU U 3aKOHA
00 HCKJIIIOYEHHOM TpeTbeM. Jlajee TpUBOAATCS OCHOBHBIE 3aKOHBI  KJIACCHMYECKOM
apHCTOTCHeBCKOﬁ JIOTUKU OJId apUCTOTCICBCKUX BBICKa3bIBaHUM.

3aK0H TOKIECTBA

Kaxcz[oe apI/ICTOTeJ'IeBCKOC BBICKA3bIBAHUC JIOTUYCCKHAU paBHO CaMOMy ceGe:
A=A (1)

3akoH 0 HENMPOTHUBOPCYNH

Ka)K,I[OG APUCTOTECICBCKOC BBICKA3BIBAHUC JIOTUYCCKH HE PaBHO CBOCMY OTpI/IHaHI/IIO:

3aK0H 00 HCKJIIOYEHHOM TPeTheM

ZIJ'IH KaXXJI0ro apucToTCICBCKOI0 BBICKA3bIBAHUA, MO0 caMO BEICKA3bIBAHHE MCTUHHO a €ro
OTpULIAHUC JIOXKHO, a100 caMO BBICKA3bIBAHHE JIO)KHO, a €ro OTpULUAHUC HCTHUHHO, TPCThA
BO3MOXHOCTb MCKIIOYCHA.

(A=1)®(-A=1]) (3)

K uncny HepopManbHBIX 3aKOHOB KJIACCUYECKOW apHCTOTENEBCKON TPaJAMIIMOHHOW JIOTMKH
otHOcUTCsl  «lIpUHIUIT AOCTATOYHOTO OCHOBaHUA», C(HOPMYIHPOBAHHBIM  BBIIAIOIIUMCS
HEMEIKUM JIOTUKOM u MmareMmatukom — [.B.JleiiOnuniem. IlpuMeHUTENbHO K JIOTHKO-
MaTEeMaTHYeCKUM OOBEKTaM YHMOMSHYTBHIM BBHIIIE TPUHIUI MOXHO BBIPA3HUTh CIEIYIOIIUM
obpa3zom.
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IIpMHIMI T0CTATOYHOI0 OCHOBAHUS

Ka}K,I[OG JOTHYCCKOC M MATEMATHYCCKOEC YTBCPXKIACHUC OOJIKHO OBITH JIOTMYECKH MU
AHAJIMTHYCCKHM A0KAa3aHO.

PaccmoTpuM ompeneneHue apucToTeNeBCKON HCTUHHON (OPMYIIBL.

OnpeaeseHye ApUCTOTEIEeBCKO HCTHHHON GopMVJIbLI

Jlornueckast QopMyna, MOJHOCTBIO  YJOBJIETBOPSIOIIAS TPEM OCHOBHBIM  3aKOHaM
KJIACCUYECKOW apUCTOTEJIEBCKON TPAAULIMOHHON JIOTUKH, 3HAYE€HUsI HICTUHHOCTH KOTOPOU pPaBHBI
Jjornyeckon 1 IIpru BCCX 3HAUCHUAX, BXOAAIINX B HEC JIOTMYCCKUX IHNCPCMCHHBIX, HA3bIBACTCA
apUCTOTENIEBCKOW NCTHHHOM JIOTHYECKON (hOPMYITOH.

IlepeiizeM K pacCMOTPEHUIO MOHATUSA JIOTMYECKOM TpaHcueHaeHuu. I[lox normueckoi
TpaHcueHaeHIen (oT jar. transcendentis — meperraruBarOIIui, BHIXOASAIIMNA 3a MPEAEbl) MO
OTHOIICHHUIO K KJACCHUUYECKON apuUCTOTENEBCKOM (OpMajabHOW JIOTUKE MblI IIOHMMaeM
CYLIECTBOBAaHHE M BBIBOJIMMOCTh B paMKax COBPEMEHHOH KIacH4ecKOW (OpMalIbHON JIOTHKU
HYJIEBOTO TMOpSJIKA TaKUX JIOTUYECKHX (OpPMYI, KOTOpbIE HE COOTBETCTBYIOT BTOPOMY U
TPEThEMY OCHOBHBIM 3aKOHAM KJIACCUYECKOM apHCTOTEJIEBCKOW TPAAUIUMOHHOW JIOTUKH U TEM
CaMbIM BBIXOZSAT 32 MPEAEIIbl YIIOMSHYTOM JIOTHYECKOU CUCTEMBI.

Paccmotpum omnpenenenue ciabo TpaHCIEHASHTHON TOTHYECKON (hOPMYIIBI.

OnpeneieHne JOrHYeCKH ¢1a00 TPAHCIEHAEHTHOH GopMYyJIbl

Jlornueckast popmyna G kimaccuueckol (pOpMaIbHON JIOTHKU HYJCBOTO MOPSIIKA Ha3bIBACTCS
JIOTUYECKH CJIa00 TPAHCIIEHJEHTHOM TO OTHOIICHHUIO K KIJIACCUYECKONW apUCTOTEIEBCKOM
TPaJUIIMOHHON JloruKe, ecnu W cama ¢opmyna G wu ee orpunanume —G  ABIASIOTCS
HGHpOTHBOpG‘II/IBI)IMI/I U BMECTC C TEM HGI[OKa?)yeMI)IMI/I.

PaccmoTpuM onpenenenue CUIIbHO TPAHCIIEHIEHTHON JIOTHUeCKON (OpMYIIbI.

OnpeneieHne JJOTHYECKH CHJILHO TPAHCIHEHJIEHTHOM (GopMYy.JIbl

Jlornueckas ¢popmyna G kimaccuueckoit popMaibHO# JIOTUKH HYJIEBOTO TOPS/IKA HA3bIBACTCS
JIOTUYECKH CHJIBHO TPAHCLEHJIEHTHOW II0 OTHOLIEHHI0 K KJIACCHYECKOH apuCTOTEIEBCKOM
TPAJUIIMOHHON JIOTHKE, €ClIM B paMKax KJIacCMYeCKoW (hopMalbHOW JIOTUKU HYJIEBOTO MOpPSIKa
CYLIECTBYeT Takas cucreMa (OpMajbHOTO BBIBOAA, YTO IO OTIAEIBHOCTH HEMPOTHBOPEUYHUBO
BBIBO/IMMA, Kak cama popmyna G , tak u ee otpunanue —G .

OnpeneieHne JJOTHYECKH NpeeJbHO TPAHCIEHAEHTHOH (DOpPMV.JIbI

Jlornueckas q)opMlea F xmaccuueckoit (I)OpMaJ'IBHOI\/'I JIOTUKU HYJICBOI'O IOpAAKA HA3bIBACTCA
JIOTUYCCKHU MPCACIBbHO TpaHCHCHIleHTHOﬁ II0 OTHOIICHHUIO K KJIACCHUYECKOM apHCTOTeHCBCKOﬁ
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TPaJAULIMOHHON JIOTHKE, eciu Qopmyna F U Jormyeckd MHBEpCHAs MO OTHOUICHHIO K HeE
dbopmyna —F , yIOBIETBOPSIOT OJJHOMY U3 CJIEIYIOIIHUX COTHOILICHUI!

(4)
F=-F

—(F ®—F)

FA-F

—F A—=—F

Fo—F

(F = 0) A (—F =0)

F=0

OnHOIl M3 cOCTaBHBIX YacTed KilacCMUECKOW (OpManbHON JIOTMKHM HYJIEBOIO IOpsIKa
SBJIIETCS, OINPEICIICHHOE B €€ paMKaX MHOXECTBO YHApHbBIX JIOTMYECKUX OIepaluii,
BBIpaKaeMbIX TNpuBeeHHON HIke Tadaunei 1.

Tabauna 1. YHapHbIe JIOTHYeCKHEe ONepalun

YHaprle JJOTHYECKHUE oIepanun

X gl®=(=) | 92x=(=) | g3(1) = (1) | g4(0)= (0)
0 1 0 1 0
1 0 1 1 0

B Ta6auume 1 yHapHBIX JOTHYECKHX OMEpaliii MPHUHSITH CIEAyIOIIHE OOO03HAYEHUS: X —
norudeckas nepemenHas, g1(x) — Gynkuus orpunanus (Herauun), §g2(x) — GyHKIUS TOXKIECTBA,
g3(1) — ToxxaectBenHass (yHKIUS Joruueckoi eauHuipl, §4(0) — ToxmecTBeHHAs (YHKIHS
norudeckoro Hynsa. 0 u 1 — norudeckue, TOKIASCTBEHHBIE HYJIb U €MHHUIIA COOTBETCTBEHHO.

Chopmynupyem u JOKaKeM CIenyIollee YTBEpKICHHE.
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TeopeMa 0 c1a00i Jornyeckoi TpacuenaeHuuu (Axsiaeauanu A H. - 2011)

Ha MHOXeCTBE YHApHBIX JIOTHYSCKHUX OMEPAIlUil KIIACCUUECKON (OPMaTbHOMN JIOTHKH HYJIEBOTO
MOps/IKa CYIIECTBYIOT JIOTHYECKH CJ1a00 TpaHceHieHTHbIe hopMyiisl G U —G 10 OTHOIICHHUIO K
KJIACCHUYECKOM TPAUIIMOHHON apHCTOTEICBCKOM JIOTHKE.

Jloka3aTenbCTBO

[TycTh morudeckas popmyna G onpeiesneHa cieayonmm o0pa3om:
G=g2x= <O,1> (5)
Torna ee orpunanre —G UMeeT CleIyOUHA BU:

—G = glx = (1,0) (6)

N3 cootnomenuit (5) u (6), a Takke MpaBWJI KJIACCUYECKOH (hOpMaibHOU JIOTUKU HYJIEBOTO
HOpsIIKa CIIAYeT, uTo Kaxaas u3 popmya Gu —G sBiseTCsS HEMPOTUBOPEYMBOM M BMECTE C
TE€M HeJO0Ka3yeMoil. DTO 03HAYaeT, YTO B OTHOIIEHWU HU OJHOW W3 HUX B OTACIBHOCTH MBI HE
MOKEM YTBEPXKAAaTh 00 €€ ICTUHHOCTH. [leficTBUTENbHO!

(G=g2x=1)=(01) ()
(-G =glx=1) =(1,0) (8)

®dopmyna (7) o3HAYAET, YTO YTBEP)KACHUE 00 HCTUHHOCTH JIoTndeckoi opmyinsl G sBisiercs

HenmokazyeMbiM. Dopmyrna (8) oO3Ha4aeT, uYTO YTBEPXKJIEHHWE OO0 WCTUHHOCTH JIOTUYECKOU
dopmynel —G  sBiseTcs HemOKa3yeMbIM. TakuM o00pa3oM MbI BUAMM, YTO HHU OJIHA W3
noruueckux Qopmyn G, —G mo OTHENPHOCTH HE SBISIETCS TOXKICCTBEHHO HWCTHHHOM
apuctoreneBckoil ¢popmynoit. Kpome storo, norudeckue Gopmynsl G,—G HE yIOBIECTBOPSIOT
TPETheMY OCHOBHOMY 3aKOHY KJIACCHYECKON TpaJAMIIMOHHOW apucToTreneBckoil moruku. C
JIpyroil CTOPOHBI OHM YAOBIETBOPSIOT OMPEIEICHHUIO JIOTMYECKH c1a00 TpaHCHEHACHTHBIX
norudeckux Qgopmyin. Takum oOpa3oM MBI BHIUM, YTO HA MHOXKECTBE YHAPHBIX JIOTHUYECKUX
oreparii Kjaaccuueckoil (HopManbHOW JIOTUKH HYJIEBOTO TMOPSAKA, CYHIECTBYIOT JIOTUYECKU
cnabo tpancuenaentHsie popmynsl G u —G . Teopema nmokazaHa.

PaccmoTpum ornpeneneHne J10ru4ecky npeaesibHO TPAaHCIIEHIEHTHONW (hOpMaIbHOM CUCTEMBI.
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OnpenejieHne JOrHYeCKH MpeaeJbHO TPAHCIEHIEHTHOH (l)ODMaHLHOﬁ CUCTEMbI

dopmanbHas JOTUYEeCKast CUCTEMa Ha3bIBACTCS JIOTUYECKH MPEETbHO TPAHCUECHACHTHOU, €CIH
SBIISICTCS TOXKIECTBEHHO JIOKAa3yeMbIM, YTO HA MHOXECTBE JIOTUYECKHX (DPOPMYI 3TOW CHUCTEMBI
BBIBOJIIMA XOTs OBl OJJHA M3 JIOTMYECKH NPEIEeNbHO TPAHCUEHACHTHBIX JIOTHYECKUX (OpMyI
Buza (4), 4To GOPMaIBLHO MOXKET OBITh BBIPAKEHO CIEAYIOIIUM 00pa3oM:

[(BLAB2AB3A..BmA..BM)= (CA-C)]=1 9)
[(BLAB2AB3A..BmA..BM) = (-C A——C)]=1 (10)

Chopmynupyem U JOKaXKEM CIEIYIOIIEe YTBEPKICHHUE.

Teopema 0 npeaeJbLHOM Jornueckoi TpancuenaeHuuu (Axsjaeanuanu A H. — 2011)

Krnaccudeckass (opmanibHass JIOTHKa HYJICBOTO TIOPSAIKA SBISCTCS JIOTHYECKH IPEIeiIbHO
TPaHCLEHIEHTHOU (hopMabHON JOrHYeckoi cucreMoil. Ha MHOecTBe YHapHBIX JIOTHYECKUX
orepaiyii BBIBOAMMA IO KpaliHEll Mepe OJHa JOTHMYeCKH MpeIeiIbHO TpPaHCIEHACHTHAs

dbopmyia.
JlokazaTenbCcTBO

N3 paccmotpenus Tadauubl 1 cneayer, yto kaxaas u3 gopmysn glxu g2X 1o OTAEIbHOCTH,

ABJIAETCA HENnpoTUBOpeuMBOoW. OpHAKO, HECMOTpPS Ha O3TO, UX KOHBIOHKIMS SBISIETCA
TOXJAECTBEHHO MPOTUBOPEUNBON

(91x A g2x) = (1L0) A (0,1) =(0,0) (11)
N3 cootnomenust (11) u norudeckoro 3akona Jlyrnca Ckora ciemyer:
[(91x A g2X) = (—g1x A ——g1x)] = [(0,0) = (0,0)] = (11) (12)

N3 dbopmyner (12) u ompeneneHust JOTHYECKH TPEIASITHHO TPAHCICHICHTHON (opMaabHOM
CHCTEMBI CJIEIyeT, YTO BBIBOJAMMOCTBH JIOTMYECKH MPEAEIbHO TPAaHCIEHACHTHOW (QOopMylbl Ha
MHO>KECTBE YHApHBIX JIOTMUECKHUX ONepanuil KJIacCM4ecKod (OpMalbHON JIOTMKH HYIEBOTO
nopsiika SIBJISIETCS TOXKIAECTBEHHO nokaszyeMoi. [loaromy kiaccudeckas ¢opmaiibHasi JOTHKA
HYJIEBOTO MOPSAKA SIBJISIETCS IOTUYECKH MPEIEIbHO TPAHCIIEHACHTHON (popMalibHOI JTIOrHYecKoi
cucremoil. Teopema nokasaHa.
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16. TEOPEMA O I'EHE3UCE JOTUYECKOM
TPAHCHEHJIEHIIMM B OCHOBAHMHU KJACCHYECKOH
MATEMATHUKHA

AHHOTANUA

B Hacrosimeit padore, ¢ ydyerom u3BecTHbIX pe3yibTaToB Kypra I'egenss m I'epxappa
Il'eHueHa B OTHOLIEHUMH KJACCHYECKOH JIOTMKO-MATEeMATHYECKOH aKCHOMATHYECKOMH
cucrembl PA Jla3ysenne Ileano, chopmyampoBana u nokaszana «Teopema o remesmce
JIOTHYECKOIl TPAHCIeHAeHIIHM B OCHOBAHMHU KJjaccuueckoil marematukmn». [lokazano, 4ro
coyeranue «MerToga MareMaTH4eCKOHM HMHAYKIUM» ¢ IJ1002JbHO HENPOTHBOPEYNBOM
KJIaccuyeckoil ¢GopMajbHOW JIOTHKOH HYJIEBOI0 INOPSA/AKAa H «AKCHOMOWH BbIOOpa»
SIBJISIETCH I0CTATOYHBIM YCJIOBHEM /1JIsl TeHe3Uca JJOTHYeCcKH Npe/ie/ibHO TPAHCLUEeHIeHTHOM]
(opmasibHOII cHCTEMBI B OCHOBAHNH KJIACCHYECKOH MATEMATHKH.

Kak wu3BecTHO, BBIIAlOMMMCs aBCTpUiiCKUM Jorukom Kyprom [emenem Obwio moxazaHo
CYIIECTBOBAHUE B KJIACCHYECKMX MATEMAaTHYECKUX TEOPHSX, COAEpXKAIIMX AKCHOMATUYECKYIO
JIOTMKO-MaTeMaTHUecKyto cucteMy PA Bbliarolierocs UTalbsHCKOro MmareMaTuka J[xysemnme
IleaHo, TakuMx TPAHCLECHAEHTHBIX II0 OTHOIICHHIO K KIIACCHUYECKOM apUCTOTENEBCKOU
TPaJULIMOHHOM JIOTHKe, Joruueckux (opmyn F u —F, koTtopele ¢ 0AHOI CTOPOHBI XOTS M HE
OTPHLIAIOT 3aKOHA 00 MCKIIFOUEHHOM TPEThEM, HO C JIPYTroil CTOPOHBI U HE YJIOBIETBOPSIOT EMY.
IIpu sTomM mepBast Teopema ['emernst mo CymecTBy O3HA4aeT, YTO €CIU JIOCTATOYHO OoraTas
¢dopManbHas WM TodypopManbHas MaTeMaTHYecKas TEOpHs, COJAep)Kalas aKCHOMAaTUKY
[leano, siBnsieTCsl HENPOTUBOPEUMBOM, TO B HEM CYIIECTBYIOT TPAHCLIEH/IEHTHBIE JIOIMUECKUE
¢opmynel F u —F, kotopble HE MOTYT ObITH HM JOKa3aHbl, HU ONPOBEPrHYThl HA OCHOBAHUU
KJIACCUYECKOW apUCTOTEJIEBCKOW TPAIUIIMOHHOM JIOTUKK U aKCMOMaTU4YeCKoU cucteMsl [leano.

[IpuBenem dopmynupoBku Teopem Kypra Tegens o HemomHOoTe (OpPMaIBHBIX U
oTy(hOpMabHBIX JTOTUKO-MAaTEMAaTHYECKUX CUCTEM, CoJlepKamux cucremy PA.

IlepBas Teopema I'enens

CymecTByeT Takoe cyxaeHue F B akcuomatudeckoit cucreme PA, uto v F, Hu —F He moryT
OBITH TOKa3aHBI TOCPEICTBOM akcroM u3 PA, eciu cuctema PA HenmpoTuBopednBa.

Bropast Teopema I'enenst

HenpoTtuBopeunBocTh akcnoMaTryeckoit cucrembl PA (ConsisPA), He MOoeT ObITh T0Ka3aHa
B PA, eciiu PA siBiisieTcst HETPOTHUBOPEUUBO.
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Hixe IIPUBOJUTCA COACPIKAHUC TpaﬂHHHOHHOﬁ BEpCcUmn akcmoMaTuueckor cucrtemsnl Ileano -
PA.

Axcuombl Ileano

1. 1 ectp HaTypaJIbHOE YHUCIIO.
2. Jlns KaxJ0oro HATypaJlbHOTO dYHWClia N WMEETCs TOYHO OJHO HaTypalbHOE YHCIIO,
HA3bIBAEMOE €ro MOCIeAYIONUM 1 00o3Hadaemoe S(N) .

3. Bcerna umeer mecro cotHomenue S(n) = 1.
U3 paBenctBa S(n) = S(m)cnenqyer m=n.
[puHnun nonHoi uHAYKIMUA. MHOecTBO N, HaTypanbHBIX Yucel, copepxamiee 1 u s
KaXJIOTO U3 N AIIEMEHTOB CIEAYIOIUI 32 HUM 3JIeMeHT S(N), COAEPIKUT BCEe HATYpaJbHbIE

qucia.

Apudmeruka Ileano

CrnoxeHre 1 YMHO)KEHUE HATypalbHBIX YUCEI onpeenseTcs GopMyaamu:

S(n)=n+1 1)
S(m+n) =m+S(n) )
n-l1=n 3)
n-S(m)=n-m+n (4)

Heo6xoauMo oTMETUTh, 4TO KpOMe akcHoMaTuueckou cuctemsl [leano, - PA, BKiItodaromnieit B
cebs «Axcuombl Ileano» u «Apudpmeruxy Ileano», ocHOBaHMS KIIACCHYECKOW MAaTeMaTHKHU
BKJIIOYAIOT B ce0s1 «MeTo1 MaTeMaTH4eCKON UHIYKITUN», GOPMYITUPOBKA KOTOPOTO TTPUBOJIUTCS
HIKE B COOTBETCTBHH C /1/.

MeToa MaTeMATHYeCKO HHAYKIIMH

Ecnu Hexotopoe yrepxkaenue A(n),n=123.......... crpaBeuIMBO uIA N =1, u i kaxmoro N
u3 crnpaBeymBocTH A(N)mpu 3HaueHWW Ncnenyer cupaBemmBocte A(N+1)mpu n+1, To

yrBepkaeHne A(N)- cnpaBeIuBO I BCeX HATYPAIbHBIX N, UIH GOpMaiIbHO!
(VneN, J(Viefl..n)AN) =1= An+1) =) = (VneN,)(A(N)=1)  (5)

Kak u3BecTHO BbIIArOUMCs HEMEIKUM MaTemMaTtukoMm ['epxapmom ['ennienom B 1936 rony
ObLTa JI0Ka3aHa COBMECTHOCTh akcroM [leaHo ¥ HEMPOTUBOPEUNBOCTH apU(PMETUKH, OTHAKO JIJIS
ATOr0 €My NPUIUIOCH J00aBUTh K JIOTHMKE IEPBOTO MOPSAKA TOMOJIHUTEIBHYIO aKCUOMY
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(6eckBanTopuyto uHAyknuo). Tem cambim ['epxapnom ['ennienom Obliia 3aBeplieHa mporpamma
Hasuna ['mnb6epra no Gpopmanuzannu OCHOBaHUN MaTeMaTUKU. Heo6Xx0oauMo noq4epKHYTh, YTO
pe3yibTaThl, OJydeHHbIe 1'epxapiom ['eHlleHOM He BCTyNarT B IPOTUBOPEUYUE C TEOPEMAMH
lenmensi, HaoOOpOT uCCleOBaHWE W pe3yiabTaThl ['epxapma ['eHIleHa SBISIOTCS KOCBEHHBIM
noarBepxkaeHueM «Btopoir Teopembl ['enmensi» mockonbky ['eHileHy 11t 0OOCHOBaHUS
HEMPOTUBOPEUYMBOCTA aKCHOMATHYECKOW crcTeMbl PA mpunuioch 100aBUTH K JIOTHKE TIEPBOTO
MOPsIIKA JOTOJHUTEIBHYIO aKCHOMY O OECKBAaHTOPHON MHAYKIIUH.

N3 conocraBienuss pesyapraroB Kypra Ienens m I'epxapaa I'eHneHa B OTHOIIEHUU
aKCMOMATHUYECKON cucTeMbl PA BBITEKaeT BaKHOE CIICJICTBHE — MOXHO YTBEPKAATh, YTO
akcuomaruueckas cucrema PA sBIsieTCs BHYTPEHHE HEMPOTUBOPEUMBOM B CMBICIIE JIOTHYECKON
COBMECTHOCTH OCHOBHBIX aKCHOM CHCTEMBI, a 3TO B cooTBeTcTBUU ¢ «llepBoii Teopemoit
I'enens» o3Havaer, 4YTO B KaXJI0M MAaTeMaTUYECKON TEOpPHH MEPBOTO MOPSAKA, OCHOBAaHHOW Ha
cucteme PA  CylIecTBYIOT TpAHCIEHACHTHbIE IO OTHOLIEHUIO K apHCTOTENIEBCKON
TpaauluoHHON dopManbHOU Joruke Gopmynsl F u —F, koTopbie He MOTYT OBITH HU JIOKA3aHBI,
HU OIPOBEPTHYTHl HA OCHOBAHWU KJIACCHYECKOW apHCTOTEIICBCKOW TPAAWIIMOHHOW JIOTHKU U
aKCMOMaTH4YeCKO# cucteMsbl [Teano.

B memsx oOecriedeHuss JIOTMUECKOM aJeKBAaTHOCTHU JajbHEHINEro aHajanu3a BOIPOCOB
JIOTUYECKOW TpaHCUEHACHIIMM B OCHOBAaHHUSAX (POPMaIbHOM JIOTMKM M KJIACCHYECKOM
MaTeMaTUKH, HEOOXOIUMO PACCMOTPETh Psi OINPEACIICHUM, CBSI3aHHBIX C KJIACCHYECKOU
(hopMasIbHOM JTIOTUKOM HYJIEBOTO TIOPSIKA U MIOHATUEM JIOTUYECKOU TPaHCIEHICHITUH.

Ocnognoti  3a0aueli K1AcCCUYecKoUu QOPMANbHOU JNO2UKU HYIe8020 NOPAOKA  SGJAemcsl
ycmauog@nenue UCMUHHOCMHO20 3HAYeHUs (QOpMYabl, eciu OnpeoenreHvl UCMUHHOCTIHbIE
3HaueHus 6x00awux 6 Hee nepemeHHviX. VICTHHHOCTHOE 3HaueHue (OpMyJibl B TAKOM Cy4yae
OTpeseNsieTCcsl UHIYKTUBHO, C IIaraMy, KOTOPbIE MCIOIb30BAINCH IPU MTOCTPOECHUU (HOPMYIIBI C
UCIOJIb30BaHUEM TAOIUL] UICTUHHOCTH JIOTHYECKHUX CBSI30K.

Kputepunii IIPOTHBOPECYUBOCTH M HCENPOTHBOPCUYUBOCTH dopMya _ KJACCMYECKOIrO
HCYHCIEeHNS BbICKA3BIBAHMI

[Tycte A — HekoTopas GopMmysa KIACCUYECKOT'O0 MCUUCICHHS BBHICKA3BIBAaHUH, a X1,X2,...,Xp —
MepeUYCHb BXOMSNIUX B HEE MEPEMEHHBIX. BoruncianM Rgi a2 an(A) Ha MHOXKECTBE BCceX HaOOpOB
3HAYCHUH aj, ap,...,an BXOJSIIMX B Hee MepeMeHHbIX. Ecimu mpu 3ToM Ra a2 an(A)=0, Ha Bcex
Habopax ai, ay,...,an, TO GopMyna A — npusnaemcs modircoecmeeHHO NPOMuUBOPeYUBOU.

Ecnau ke cymecTByer HaOOp 3HAUCHHMH MEPEMEHHBIX TaKOW, 4TO YCIOBHE Raiaz. an(A)=1
BBITOJIHSAETCS. XOTsI ObI B OJJTHOM ClIydae M3 paccMaTpUBaeMbIX, TO ¢opmyna A — npusHaemcs
BbINOHUMOU U HENPOMUBOPEUUBOLL.
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Kpurepuii goxa3zyeMoCTH M HeaOKa3zyeMocTH GopMyJ KJaccuyeckoro (opMajabHOIo
MCUYUCJTCHUSA BLICKA3LIBAHMIA

[Tycte A — HekoTopas Gopmysa KIACCUYECKOT'0 MCUMCICHHS BBICKA3BIBAHUH, a X1,X2,...,Xp —
MepeyeHb BXOMISNIMX B HEE MEPEeMEHHBIX. BoranciauM R a2 an(A) Ha MHOXKECTBE BCceX HaOOpOB
3HAYEHUH a1, ap,...,4n BXOJAIIUNX B Hee mepeMeHHbIX. Eciu mpu 3ToM Ra a2 an(A)=1, Ha Bcex
Habopax aj, ay,...,an, TO GopMyna A — TOXKIECCTBEHHO WUCTUHHA, MaKas (hopmyna npusHaemcs
00KaA3yeMOl.

Ecnu ke cymiectByer HaOOp 3HAYCHHUN MEPEMEHHBIX TaKOH, 4TO yciaoBHE Raiar. an(A)=1 He
BBITIONHSETCS , TO (opMylia A — HE TOXKIACCTBCHHO WUCTUHHAS, Makxas (hopmyia npuzHaemcs
HeooKa3yemoll.

Onpeaenenye rjiaodoaJanLHol GopMaIbLHOH HENPOTHBOPEYNBOCTH JOTHYECKOro NCYHMCJICHUS
BBICKA3BIBAHMI HYJIEBOI'0 MOPSAIKA

Jlornueckoe HMCUMCIIEHHE BBICKA3bIBAHUM B paMKax KJIAaCCUUYECKOM Q)opMaanoﬁ JIOTUKH
HYJICBOT'O IOpsiAKA HA3bIBACTCA ro0aabLHO Q)opMaano HCIIPOTUBOPCUYUBLIM, CCJIM B HCM HC
AOKAa3y€Mbl HUKAKHUC NBC BHCIIHHC (1)OpMy.]'ILI, M3 KOTOPLIX OAHA ABJIACTCA OTPULIAHUCM ,Z[perﬁ.
HNuaue TOBOpPA, JJOTHYCCKOC HMCUYHCICHHC HA3bIBACTCA Q)opMaano HCIIPOTUBOPCUYUBBLIM, C€CJIIN B
HEM HC CyHICCTBYCT TaKasd BHCIIHAA Q)opMyna A, 9TO TOXACCTBCHHO JOKa3dyeMa KakK Q)opMyna A,
TaK 1 Q)opMyna -A.B MMPOTUBHOM CJIYy4a€ JIOTHYECKOC UCUUCIICHUC ABJIACTCA IPOTUBOPCUUBBIM.

[Tpobnema rio6ambHONH (QOpPMAIbHOM HENPOTHBOPEUMBOCTH 3aKJIHOYAETCSl B  BBIACHEHUU
BOIIPOCA: SIBJISIETCA JAHHOE HMCUMCIIEHHE HENMPOTHBOPEYMBBIM WiM HEeT? Ecim B McuucieHun
OoOHapy>KUBAIOTCSI BHEIIHHME, TOXJECTBEHHO Jl0KazyeMble GopMyisl Buaa A U —A , TO Takoe
HCYMCIIEHUE SIBJISIETCA T7100aIbHO (POPMalIbHO MPOTUBOPEYUBBIM.

W3BecTHa cienymomas, 1ocuiecku neonpogepacumo nokasanHas Kyprom I'enenem teopema.

TeopeMa 0 1j100aJbHOH HENPOTHBOPEYNBOCTH KJIACCHYECKOr0 (hopMAJILHOI0 HCYMCICHUS
HYJIEBOI'0 MOPS/IKA

Kraccuueckoe popmMaabHOE UCUHCIICHHE HYJIEBOTO MOPSIKA 00J1a1aeT CBOMCTBOM TJI00ATBHON
(dhopManbHON HEMPOTUBOPEUUBOCTH.

Cka3aHHOE BBIIIE O3HAYAET, YTO MOETUPOBAHHME TEX WJIM MHBIX JIOrMYecKHX (opmyn B
pamKax Kjaccuueckoil (opManbHON JIOTUKU HYJIEBOTO MOPSAJKA, B COOTBETCTBUU C MpaBUIaMU
YIOMSIHYTOU T€OpHH, OyAET SIBIATbCS OOBEKTUBHBIM M OYAET aIeKBaTHO OTPaXKaTh JIOTHYECKYIO
MIPUPOJY HCCIENYEMBIX C €€ TIOMOIIBIO JIOTHYECKUX (POPMYIL.
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B knaccuueckoil ¢dopManbHON JIOTMKE HYJIEBOTO MOpsiika Bce (opMaian3yeMble 3aKOHBI
KJIACCMYECKON apHCTOTENIEBCKON TPAIUIIMOHHOMN JIOTMKH SIBJISIOTCS MCTHMHHBIMHU JIOTHYECKUMU
¢dbopmynamu. Kak n3BecTHO, CUCTEMa KJIaCCHUYECKOM apUCTOTENEBCKON TPaJWLIMOHHON JIOTHKH,
COCTOUT U3 TPEX OCHOBHBIX 3aKOHOB, - 3aKOHA TOXK/IECTBA, 3aKOHA O HEMPOTUBOPEUUH U 3aKOHA
00 HWCKIIOYEHHOM TpeTheM. Jlamee TNpUBOASTCS OCHOBHBIC 3aKOHBI  KIIACCHYECKOUN
apUCTOTEJIEBCKOM JIOTUKH JIJI1 aDUCTOTEJIEBCKUX BBICKA3bIBAHUM.

3aKoH TOKIeCTBA

Ka}K,I[OG APUCTOTCIEBCKOC BBICKA3BIBAHUE JIOTUYCCKHU PaABHO CaAMOMY cebe:

A=A (6)

3aK0oH 0 HENPOTHBOPEYHUH

Ka)KI[O@ APUCTOTCIICBCKOC BBICKA3BIBAHUC JIOTUYCCKH HC PaBHO CBOCMY OTpI/IHaHI/IIO:

3aK0H 00 HCKJIIOYEHHOM TPeThEeM

I[JI?I KaXXI0ro apucToTCICBCKOI0 BbICKA3bIBAHMA, 1100 caMO BBICKA3bIBAHME HCTUHHO a €ro
OTpULIAHUC JIOXKHO, a100 caMO BBICKA3bIBAHHE JIO)KHO, a €ro OTpULUAHUC HCTHHHO, TPCThs
BO3MOXHOCTb HCKIIIOYCHA.

(A=) ®(—A=1) (8)

K uncny HepopManbHBIX 3aKOHOB KJIACCUYECKOM apHCTOTENEBCKON TPaJAMIIMOHHOW JIOTMKH
oTHocUTcsl «lIpUHIMI  AOCTATOYHOTO OCHOBAaHUA», C(HOPMYIMPOBAHHBIA  BBIIAIOIIUMCS
HEMEIKUM JIOTUKOM u Marematukom — [.B.JleiiOnunem. IlpuMeHUTENbHO K JIOTHKO-
MaTeMaTHYeCKUM OOBEKTaM YMOMSHYTHIM BBIINI€ MPUHIUI MOXHO BBIPA3UTh CIETYIOIIUM
o0Opa3zom.

IIpMHIMO JOCTATOYHOI0 OCHOBAHUS

Kaxgoe normueckoe u MaTeMaTHUYECKOE YTBEP)KIEHUE JIOJDKHO OBbITh JIOTUYECKH U
AQHAJIMTUYECKH JTI0Ka3aHO.

PaccmoTtpum ornpeneneHne apucToTeNeBCKOM HCTUHHONW (DOPMYIIBI.
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OnpenesieHye apucToTeJIeBCKOM HCTHHHOM (hopMVJIbLI

Jlormueckast ¢opmyna, TOJHOCTBIO  YOOBJIETBOPSIONIAS TPEM OCHOBHBIM  3aKOHaM
KJIACCUYECKON apUCTOTEIEBCKOM TPaJUIIMOHHON JIOTMKH, U 3HAUYEHHUS HCTHUHHOCTH KOTOPOU
paBHBI Jorhnyeckol 1 mpu Bcex 3HAUEHUSAX, BXOASIIMX B HEE JIOTHUYECKHX IEPEMEHHBIX,
Ha3bIBACTCS APUCTOTEICBCKOW HCTUHHOM JIOTHYECKON (OPMYIIOM.

[lepeiineM K pacCMOTPEHUIO MOHATUSA JIOTMYECKOW TpaHcueHaeHuu. l[lox noruueckoi
TpaHcueHaeHpen (oT jar. transcendentis — meperraruBarOIIKi, BHIXOMSAIIMKA 3a TPEAEbl) IO
OTHOIIEHHUIO K KJIACCHYECKOW apHCTOTEIEBCKOW (OpPMaIIbHOW JIOTUKE MBI ITOHUMaeM
CYIIECTBOBAHHE W BBIBOJUMOCTh B paMKaX COBPEMEHHOH KiacHyeckod (hopManbHOM JIOTMKU
HYJIEBOTO TMOpPSJIKA TaKWUX JIOTUYECKHX (POPMYJ, KOTOPHIE HE COOTBETCTBYIOT BTOPOMY U
TPETbEMY OCHOBHBIM 3aKOHAM KJIACCHYECKOM apUCTOTEJIEBCKOW TPAJULIMOHHON JIOTUKU U TEM
CaMbIM BBIXOJST 32 MPEACIIbI YIIOMSHYTOM JIOTHUECKOW CUCTEMBI.

PaccmoTtpumM onpenenenue cnado TpaHCLUEHAEHTHOM JIOTUYECKON (POpMYIIbL.

OnpeaeseHye JOrH4ecky ¢Jaa00 TPAaHCIHEHICHTHOH (hopMVYJIbl

Jlornueckast popmyna G kimaccuueckor pOpMaabHON JIOTHKU HYJCBOTO MOPSIKA Ha3bIBACTCS
JOTUYEeCKH c1abo TPAHCICHACHTHOM IO OTHOMICHHIO K KJIACCUYECKOM apHCTOTENIeBCKOU
TPaAMIMOHHON JOorMKe, eciu u cama ¢opmynra G u ee orpumanne —G  sBISIOTCA
HEMPOTUBOPEUYMBBIMU U BMECTE C TEM HEJOKA3yEMbIMHU.

PaCCMOTpI/IM OIIPEACIICHUEC CUTIBHO TpaHCHCHHeHTHOﬁ JIOTUYECKOH (1)OpMy.]'IBI.

OnpenesieHne JOrn4ecky CHJILHO TPAHCIHEHIEeHTHONW GopMYJIbI

Jlornueckas ¢popmyna G kimaccuuecko (popMaibHOI JIOTUKK HYJIEBOTO TOPS/IKA HA3bIBACTCS
JIOTUYECKH CHJIBHO TPAHCLEHJIEHTHOW II0 OTHOUIEHMIO K KJIACCHUYECKOH apUCTOTEIEBCKOU
TPaJULIMOHHOMN JIOTHKE, €CIM B paMKax KJacCHUecKol (opMaibHON JIOTHMKU HYJIEBOTO MOPSJIKA
CYLIECTBYeT Takas cucreMa (OpMajbHOTO BBIBOAA, YTO IO OTIEIBHOCTH HEMPOTHBOPEUYHUBO
BBIBOJIMMA, Kak cama ¢popmyina G , tak u ee orpunanue —G.

OnpenejieHne JOrMYECKH MpeaeJbHO TPAHCIHEHIEHTHOH (_l)ODMV.]'IbI

Jlornueckast popmyna F kimaccuyeckoit GpopMaabHON JIOTHMKH HYJICBOTO MOPSIKA HAa3bIBACTCS
JIOTUYECKH TPEETbHO TPAHCUEHACHTHONM MO OTHOLICHHWIO K KJIACCUYECKOW apUCTOTENIEBCKOM
TPaIUIIMOHHON JIOTHKE, eciu (opmyna F u jJormueckn WHBEpPCHAsh MO OTHOIICHUIO K HEH
¢dbopmyna —F , y1OBIETBOPSIOT OJTHOMY U3 CJIEIYIOIIHUX COTHOIIEHUI!
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9)
F=-F

—~(F ®—F)

FA-F

—F A—=—F

Fo—F

(F = 0) A (—F =0)

F=0

OnHOM W3 COCTAaBHBIX YacTel KIacCHYeckoi (OopManbHOW JIOTUKA HYJIEBOTO TMOpPSAKa
SBJISIETCS,, ONPENEJIEHHOE B €€ paMKaX MHOXECTBO YHApPHBIX JIOTMYECKUX Omepaliui,
BBIpaXaeMbIX NpuBeAcHHON Hike Tabdauueii 1.

Tabauna 1. YHapHbIe JIOTHYeCKHEe ONepalun

YHaprle JIOTHYECKHE onepanvm

X 9lm=(m) | 92x=(=) | g3()) = (1) | g4(0)=(0)
0 1 0 1 0
1 0 1 1 0

B Ta0auue 1 yHapHBIX JIOTMYECKHX OINEpaluil MpUHATHI cleAyrole o003HAYeHMs: X —
jorudeckas nepemenHas, g1(x) — ynkuus orpunanus (Herauuu), g2(x) — GyHKIUS TOXKIECTBA,
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g3(1) — roxkaectBenHas (GyHKIHS jgoruueckou eaumuuipl, §4(0) — ToxxmecTBeHHAs (YHKIHS
noruueckoro Hys. 0 u 1 — noruveckue, TOXIECTBEHHBIC HYJIb U SIMHHUIIA COOTBETCTBEHHO.

Chopmynmnpyem U JOKaKEM CIEIYIOIIee YTBEPKICHHE.

Teopema o0 c1a6oii Joruueckoil tpacuenaenuuu (Axsiaenuanu AH. - 2011)

Ha mMHOXecTBe yHapHBIX JIOTHYECKUX ONEepaIfii KilacCuYecKor (hopMabHON JIOTUKH HYJIEBOTO

HOPSIJIKA CYIIECTBYIOT JIOTHYECKH ¢1a00 TpaHceHIeHTHbIE popmyiasl G ' —G 1o oTHOIIEHUIO K
KJIACCUYECKOU TPaJAULIMOHHON apUCTOTEIEBCKOU JIOTHKE.

Jloka3aTenbCTBO

[Tycts morudeckas ¢popmyna G onpeeseHa cieayonmM 00pa3om:
G=g2x=(01) (10)
Torna ee orpunanre —G UMeeT CleIyIOUHIA BUI:

—G = glx =(1,0) (11)

N3 cootnomenuit (10) u (11), a Taxxe npaBui Kiaccuyeckon (HOpMaabHOM JIOTUKU HYJIEBOTO
HOpSIIKa CIIEAYeT, uTo Kaxnaas u3 popmyn Gu —G sBiseTcs HEMPOTUBOPEUMBOM M BMECTE C
TE€M HEA0Ka3yeMOil. DTO 03HAYaeT, YTO B OTHOIIEHUU HU OJHOW M3 HUX B OTACIBHOCTH MBI HE
MOKEM YTBEpXkAaTh 00 €e ICTUHHOCTH. [leficTBUTENbHO!

(G=g2x=1)=(01) (12)
(-G =glx=1) =(1,0) (13)

dopmyna (12) o3Hayaer, 4TO yTBEp)KACHHE 00 HCTUHHOCTH JIoTHuecKoi hopmyiasl G siBiseTcs

HenokazyeMbiM. Dopmyna (13) o3Hayaer, 4TO yTBEp)KAEHHWE OO0 MCTUHHOCTH JIOTHYECKOM
dopmynsl —G  sBisieTcst HelmoOKazyeMbiM. TakuM 00pa3oM MbI BHIMM, YTO HH OJHA W3
norndeckux Gopmyn G, —G mO OTAENBHOCTHM HE SBISIETCS TOXICCTBEHHO HMCTHHHON
apucroreneBckoi popmynoi. Kpome storo, noruueckue Gopmyisl G,—G He yIOBIETBOPSIOT
TPEThEMY OCHOBHOMY 3aKOHY KJIACCHYECKOM TpPAJWIHMOHHON apHUCTOTENEBCKOM JOruku. C
JIpYroil CTOPOHBI OHM YAOBJIETBOPSIOT OMNPENEICHHUIO JIOTMYECKH cIab0 TpaHCLIEHIEHTHBIX
norudyeckux Qgopmyin. Takum oOpa3oM Mbl BUIUM, YTO HA MHOKECTBE YHApPHBIX JIOTUYECKHX
orepauui KiIaccu4eckoil (opMalbHON JIOTMKHM HYJIEBOTO IOPSAIKA, CYIIECTBYIOT JIOTHUECKH
cnabo TpaHcueHaeHTHeie popmyasl G u —G. Teopema nokazaHa.
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PaccmoTtpum omnpeeneHue TOTHYECKU MPEeIbHO TPAHCIICHICHTHOU (DOPMAaTbHOM CHCTEMBI.

OnpenejieHne JOrHYeCKH MpeaeJbHO TPAHCIHEHIEHTHOH (l)ODMaHBHOﬁ CHUCTEMbI

dopmasibHAs JTOTHYECKasi CHCTEMa Ha3bIBACTCS JIOTHUSCKU MPEEIbHO TPAHCIEHACHTHOM, CIH
SIBJIICTCSL TOKJECTBEHHO JOKA3yeMbIM, YTO Ha MHOXECTBE JIOTHUECKUX (OPMYI ITON CHUCTEMBI
BBIBOJIUMA XOTsI OBl OFHA W3 JIOTUYECKU MPEACTHHO TPAHCIEHACHTHBIX JIOTUYECKUX (OpMYI
BHaa (9), 9To hopMaTbHO MOXKET OBITh BRIPAXKEHO CIEAYIOIUM 00pa3oM:

[(BLAB2AB3A...Bma..BM)= (CA—-C)]=1 (14)
[(BLAB2AB3A...BmA..BM)= (-C A—C)]=1 (15)
ChopmynupyeM u JOKaKEM CIIeIyIoIIee YTBEPKICHHUE.

Teopema 0 npeaeJabHOM Jornueckoii tpancuesneHunu (Axsaeauanu A H. — 2011)

Krnaccuueckass ¢opmanbHas JOrvKa HYJIEBOTO TOPSAJKA SBJSETCS JIOTHYECKH MpeleiabHO
TPaHCICHICHTHON (HOpMaThbHOW JOTHYECKON crcTeMoil. Ha MHOMKECTBE YHapHBIX JIOTHYSCKUX
omepauuid BBIBOAMMA [0 KpallHEd Mepe OJHa JIOTMYECKHU IIPENENIbHO TPAHCLEHIACHTHAS

dhopmyna.
JlokazaTenbCcTBO

N3 paccmotpenus Tadauubl 1 cneayer, yto kaxaas u3 gopmysn glxu g2X 1o OTAEIbHOCTH,

ABJIAETCA HENpoTUBOpeuMBOoW. OpHAKO, HECMOTpPS Ha O5TO, UX KOHBIOHKIMS SBISETCA
TOXJAECTBEHHO MPOTUBOPEUNBON

(91x A g2x) = (1L0) A (0,1) =(0,0) (16)

N3 cootnomenust (16) u norudeckoro 3akona Jlyaca Ckora ciemyer:
[(91x A g2X) = (—g1x A =—g1x)] = [(0,0) = (0,0)] = (1.1) (17)

N3 dbopmyner (17) u ompeneneHust JOTHYECKH TPEIASTHHO TPAHCICHICHTHON (opMaabHOM
CUCTEMBI CJIEIyeT, YTO BBIBOAMMOCTH JIOTHYECKH MPEEIbHO TPAHCUEHACHTHON (HOpMyIbl Ha
MHOXECTBE YHApPHBIX JIOTHYECKUX OMNEeparfii KJIacCuueckol (OpMaIbHOW JIOTMKHA HYJIEBOTO
MOpsAZIKA SBJSIETCST TOXKIECTBEHHO Mokazyemoi. [loaToMy kimaccudeckas (opmanbHas JTOTHKA
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HYJIEBOTO TIOPSIKA SIBISICTCS IOTUYECKH MPEACIILHO TPAHCIICHICHTHON (DOPMATbHOM TOTUYECKON
cucrtemoii. Teopema nokazana.

JIst manmbHENIero U3JI0KEHUsT HaM MOHAA00uTes «AkcroMa BeiOopa» u3 cuctembl ZFC Teopun
MHOXECTB, (POPMYIHPOBKA KOTOPOU MPUBOAUTCS HUKE B COOTBETCTBUH C /2/.

AKcCHOMA BLIOOpa

I[J'ISI KaXXa0ro cemeiictBa B HCIMYCTBIX HCEIEPECCKAIOIMUXCA MHOXCECTB CYHIECTBYET IIO
MEHBIIICH MEPE OJHO HEITYCTOC MHOXKECTBO D , KOTOpPOE€ NMECET TOJIBKO OANH 06HIHI>1 JJIEMEHT C
C KaXXJbIM N3 MHOXXCCTB beB JaHHOI'O ceMeicTBa.

PaccMotpum cienyroliee onpeaeiceHue.

OnpeaeeHue JOrH4ecKoro Kojianca

Jlornyeckum KOJIANCOM (TOTaJbHBIM OCJIA0JICHUEM UCTUHHOCTH ) Ha3bIBACTCA TaKas JJOTHUYECKas
CUTyalusi, Korja B HEKOTOpPOW (opMalbHON WM MOIY(HOpPMAaTbHOM JIOTMKO-MaTeMaTH4YeCKON
TeOpuu T , CTAHOBUTCA JIOTMYECKH KOHCTPYKTHBHO OCYIIECTBUMBIM BBIBEJACHHUE HAa OCHOBE
HEMPOTUBOPEUYUBBIX JIOTHUYECKUX (POPMYN, - TOXKAECTBEHHO MPOTHBOPEUHBON JIOTUYECKOM
(GbopMyIibl Ha MHOXKECTBE YHApHBIX, OMHAPHBIX, TEPHAPHBIX WM B OOILIEM ciaydae N - apHBIX
JIOTUYECKUX OIEPALil.

ChopmynupyeM U TOKaKEM CIETYIONIYIO TEOPEMY.

TeopeMa 0 JIOrHYeCKOM KOJLJIANCE B OCHOBAHMHU KJIACCHYECKON MAaTeMATHKHU
(AxBaequanu A.H. — 2011)

CouetaHue Ki1accUuecKoi (hopMabHOM JIOTMKM HYJIEBOTO Mopsaka, «Merojia MaTeMaTu4ecKoi
UHAYKOUW» U «AKCHOMBI BI>I60pa>), ABJIICTCA JOCTATOYHBIM YCIIOBHEM JJIA KOHCTPYKTHBHOﬁ
OCYILIECTBUMOCTH MHOKECTBEHHOTO JIOTMYECKOro KOoJlanca B Kaxa0M (opMaabHONH WM
osty(opManbHOMN JIOTUKO-MaTeMaTUYECKON TeOpUH, coepxalield KJIacCuUecKyr (popMalbHYIO
JIOTHKY HYJIEBOro nopsjka, «MeToa MaTeMaTH4ecKON HHAYKIUN» U « AKCHOMY BbIOOpay.

I[OKaBaTCJ'IBCTBO

[Tycte B- HemycTOoe CeMEWCTBO HEMYCTHIX HemepeceKkarmuxes MHoxecTB bl b2,b3,

JIOTUYCCKUX (bOpMYJ'I, OMpCACIICHHBIX Ha MHOXECTBE YHAPHBIX JIOTHYCCKHUX onepaunﬁ
CIIETYIOLIM 00Pa3oM.

bl - ecth cueTHOE MHOKECTBO HEMPOTUBOPEYHMBBIX, JIOTHYECKH CIa00 TPAHCIEHICHTHBIX
dopmyn all al?,al3,...aln,.............. , IOTUYECKasl CTPYKTypa KakJI0M U3 KOTOPBIX COBIIAJIAET C

JIOTHYECKOW CTPYKTYpPOH HempoTHBopeunBoil (opmynsl ¢l(X) Ha MHOXKECTBE YHApHBIX
JIOTUYECKUX OMepanuil Kiiaccuyeckoi popmMalibHOM JIOTUKH HYJIEBOTO MOPSIKA.
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b2 - €CTb CUCTHOC MHOXCCTBO HCIPOTUBOPCUUBLIX, JIOTHUYCCKHU cna60 TPAHCICHACHTHBIX
dopmyn a2l,a22,a23,..a2n,................ , JIOTUYECKasi CTPYKTypa KakJ1I0H U3 KOTOPHIX COBMAIAET

C JIOTMYECKOH CTPYKTYpOil HENpOTUBOPEYUBOMl Qopmynbl g2(X) Ha MHOXKECTBE YHApPHBIX
JIOTUYECKUX OMepanuil Ki1accuyeckoi popMabHOM JIOTUKH HYJIEBOTO OPSIKA.

b3 - ecTpb cCyYeTHOE MHOXECTBO TOXKICCTBEHHO HWCTHHHBIX JIOTHYECKHX  (HOPMYII
a3l,a32,a33,...a3n,......c........ , JIOTHYECKasl CTPYKTypa KaXKJIOM M3 KOTOPBIX COBIIAJAET C

JIOTHYECKOW CTPYKTYPOH TOXIECTBEHHO MCTUHHON (opmynsl (¢3(1) Ha MHOXECTBE YHApHBIX
JIOTUYECKUX OTepaIuii KI1acCH4ecKor GopMallbHOM JIOTUKH HYJIEBOTO TOPSIKA.

Koprexxu d1,d2,d3,...,....,dn,.. jdorudeckux ¢opMyl, yIOBIECTBOPSIONIME  YCIOBHUSAM
«AKCHOMBI BBIOOPa» OMPEACTHM CIICTYIOIUM 00pa3oM:

d1=(all,a21,a31) (18)
d2 = (al2,a22,a32) (19)
d3=(al3,a23,a33) (20)
dn = (aln,a2n,a3n) (21)

Onpenenum koprex LCU = <|C1, Ic2,1c3,..., Icn,...) JIOTUYECKUX (POPMYIT CIAEIYIOUIIM 00pa3oM.

Icl=(allA a2l a3l) (22)
Ic2 = (al2 A a22 A a32) (23)
Ic3=(al3Ana23 A a33) (24)
lcn = (aln Aa2n A a3n) (25)

140



U3 cnocoba ompenenenuss MHOxkecTB bl b2, b3HenporuBopeunBbIX JOruueckux QGopmys

MHOXKECTBAa YHApHBIX JIOTHYECKHX OIEpalui TI00aJbHO HEMPOTUBOPEYMBOM KIIACCHUECKOU
(hopMabHOM JOTHKH HYJIEBOTO Mopsiika u hopmyi (22)-(25) crenyer:

lc1=((1,0) A (0,1) A (1,1)) = (0,0) (26)
Ic2 = ((1,0) A(0,1) A (11)) = (0,0) (27)
Ic3 = ((1,0) A (0,1) A(11)) =(0,0) (28)
lcn = ((1,0) A (0,1) A(1,1)) =(0,0) (29)

U3 onpenenenus koprexka LCU = <|C1, Ic2,1c3,..., Icn,...> u popmyi (26) - (29) caenyer:

LCU =((0,0),(0,0),(0,0)....,(0,0).... (30)

®opmyna (30) u o3HAYaeT KOHCTPYKTUBHOE CYIIECTBOBAaHHME MHOKECTBEHHOTO JIOTMYECKOTO
KOJIJIarica, MOJYy4YEeHHOTO0 Ha OCHOBE KOHBIOHKIIMHM HETPOTUBOPEUUBBIX IJOTHYECKUX (HOpMYyI
MHOXECTBA YHApHBIX JIOTUYECKHX Olepaluid, 3aKOHOB TJIOOAJIHHO HEMPOTUBOPEUUBOM
KJIacCM4ecKoi (opMallbHON JIOTHMKM HYIEBOTO Mopsiika U «AKCHOMBI BbIOOpa». Teopema
JI0Ka3aHa.

PaCCMOTpI/IM CJICAYIOHICC ONMPCACIICHUC.

OnpeaejgeHye CYETHOr0 KOPTEXKA JOTHYECKOro KOJLJIANCA HA MHOKECTBE VHAPHLIX
JOTHYECKHX onepanui

Koprex, onpenensemsiit popmynoii (30):
LCU =((0,0),(0,0),(0,0),...,(0,0)....
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Ha3bIBAETCSI CUETHBIM KOPTEKEM JIOTMYECKOTO KOJUIANCa HAa MHOYKECTBE YHAPHBIX JIOTMYECKUX
onepauuu.

PaccMoTrpum cnenyroniee onpeaeicHue.

OnpeaejgeHye CYETHOr0 MCTHHHOIO KOPTEXKA HA MHOYKECTBE VHAPHBIX JOTHYECKHX
onepaumi

Koprex U1, onpenensiemplii popMyJIoii:
U1=((11),(11),(11),...,(L1),... (31)

Ha3bIBACTCA CYCTHBIM KOPTECKEM NCTHUHHOCTHU Ha MHOXKCCTBC YHAPHBIX JIOTUYCCKUX onepauﬂﬁ.

Chopmynupyem U JOKaKEM CICTYIONIYIO TEOPEMY.

Teopema o reHesyce JIOrMYeCKOM TPAHCHEHACHIHMM B OCHOBAHMM KJIACCHYECKOW
maremaTuku (Axsaequanu A.H. — 2011)

KoncrpykTuBHOe cymectBoBanue cyerHoro koprexa LCU  normueckoro komnarca Ha
MHOKECTBE YHAPHBIX JIOTHUECKUX OINEpaliii SBJISAETCS TOCTATOYHBIM YCIOBHEM Ul TE€HE3UCA U
cueTHOro  koprexxa wuctuHHocTH UL,  cBuaeTenbCTBYOHmIETO O  KOHCTPYKTHBHOM
OCYLIECTBUMOCTH T€HE3UCA JIOTUYECKON TPAHCLUEHICHIINA Ha MHOKECTBE YHAPHBIX JIOTUYECKHUX
onepalui B KaXI0M JIOTMKO-MaTeMaTH4ecKo (opManbHON uiu monydopMaabHOW TEOpHH,
colepkaliel  Kiaccudyeckyro  (opManbHYIO ~ JIOTMKY  HyJleBOro  mnopsaka, «Meton
MaTeMaTHYeCKON HHAYKIUU» U «AKCHOMY BBIOOpa».
JlokazaTenbCcTBO

PaccMoTpuM MHOXKECTBO JTOTHUECKUX (POPMYII, ONIPEEIEHHBIX CIEAYIOIUM 00pa3oM:

S1=[(allra21Aa3l) = (—gl(x) A—=—gL(x))]=(0,0) = (0,0)=(11)  (32)
S2=[(al2 Ana22 A a32) = (—gl(x) A ——g1(x))] = (0,0) = (0,0) = (1L1) (33)
S3=[(al3ra23 A a33) = (—g1(x) A =—g1(x))]=(0,0) = (0,0) = (11) (34)

Sn =[(aln A a2n A a3n) = (—gl(x) A =—g1(x))] = (0,0) = (0,0) = (11)  (35)

142



Kopre:x, cocTaBIeHHBIN U3 IOTHYECKUX BEKTOPOB, IOJIYYEHHBIX B pe3ynbrate dopmyi (32)-(35)
paBeH cueTHOMY KopTexy uctunHoctu Ul:

(1), (@D, (1D),..., (11),...) =U1 (36)

[Tonyuennoe cootHomienue (36) o3HavaeT A0Ka3aTeIbLCTBO TeopeMbl. Teopema J1oKka3aHa.
[TpuBeneHHbIC BhINIE pe3yabTaThl U cooTHOIIeHU (15), (32)-(36) u sBustorcs 000CHOBaHUEM
IeHEe3Mca JIOTUYECKH TIPEACIIbHO TPAHCICHACHTHOW (OPMAIIbHOM CHCTEMBI B OCHOBAaHHUH
KJIACCUYECKON MaTeMaTHKU. TakuM 0O0pa3oM, MbI MIOTYYHIH HEOMTPOBEPKUMOE CBUICTEIHCTBO O
KOHCTPYKTUBHOM  OCYIIECTBUMOCTH JIOTHUYECKOrO KOJJIalca M TeHe3uca  JIOTHYEeCKOU
TPAHCIICHJICHIIMM HAa MHOXKECTBE YHAPHBIX JIOTUYECKMX OINepalii B KaKIOW JIOTHKO-
MaTeMaTHYecKol (QOopMaIbHON WM TMONyQOpMaIbHOW TEOPHH, COAEpI)KAIIed KIaCCHYECKYIO

(dhopMaIbHYIO JOTHKY HYJIEBOTO TOpsiAKa, «MeToJ MareMaTH4ecKOW WMHAYKIUN» U «AKCHOMY
BBIOOpaY.

I/ICHOJIBEByeMI)Ie HNCTOYHUKHU
1. MaremaTrnueckas HHAYKIHS. Buxunenus.

2. Buxkunenusi. Akcmoma BbIGOpA.
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17. «IEPBBI TIPUHIMUII JIOTUKO-MATEMATHUYECKOM
TPAHCUHEHAEHIMUN» CUCTEMBbI «INCOL&TAMLA»

AHHOTAIIUA

B Hacrosimeil padore dgopmyupyerca M aokasbiBaerc «llepBblii MpUMHIMI JIOTHKO-
MaTeMATHYeCKOil TPaHCHEeHIEHIW», CBHIETEeJbCTBYIOIIHIA 0 TOM, YTO BTOPOM M TpeTHi
OCHOBHbIC 3aKOHBI KJIACCHYECKOH AapPHCTOTEJEBCKOH TPAJAMUMOHHON JIOTUKH HOCHUT
YaCcTHBIN Xapakrep.

Kak wu3BeCTHO, B COBPEMEHHOW KJIACCHYECKON (HOpPMATBHOM JIOTMKE HYJIEBOTO MOPSIKa
OCHOBHBIC JIOTHUECKHE 3aKOHBI, IOJlydaeMble B TIpeNeinax KIACCHYECKOW apHCTOTEIEBCKON
TPAIULIMOHHON JIOTHKH, SIBISIFOTCA TOXJIECTBEHHO-UCTUHHBIMM JIOTMYECKMMU (OpPMYIIaMu.
W3BecTHO Takxke, 4To riaodaibHas (POpMabHO-IOIMUYECKasi HEMPOTUBOPEUUBOCTh KIACCUUECKOM
(dopManpHOW JIOTUKM HYJEBOIO TIOpsIKA HEONPOBEPKMMO YCTAHOBJIEHA BBIJAOIIMMCS
aBCTpHUICKMM JIOrMKOM U MatematukoM Kyprtom I'efenem u He moanexxut comHeHHo. OnHako
WCCIICIOBAaHUE JIOTHYECKUX CBOMCTB KJIACCHYECKOH (OPMaIbHOM JIOTUKKA HYJIEBOTO TMOPSIKA
MOKa3aJI0, YTO HECMOTPs Ha 3TO OOCTOATENHCTBO, B HEW CYIIECTBYIOT M TaKHE JIOTMYECKHE
YTBEP)KICHHUSI M JIOTMYECKHE (OPMYIIbI, KOTOpPHIE XOTS NPSAMO M HE OTPHULAIOT 3aKOH O
HETMPOTUBOPEYHH U 3aKOH UCKITFOUEHHOTO TPETHETO, OAHAKO B CHIIBHOHM CTENEHH OTJIMYAIOTCS OT
KJIACCUYECKUX apUCTOTENIEBCKUX BBICKA3bIBAHUNH B CMBICIE€ COOTBETCTBUS HX 3aKOHaM O
HEMPOTUBOPEUMH U HCKJIIOUYEHHOTO TPEThEro. YIOMSHYTblE JIOTHYECKUE YTBEPKICHUS W
Joruyeckue (HopMysbl KIacCHUecKo (opMallbHOW JIOTUKU HYJEBOTO MOpsAKa ObUIM Ha3BaHbI
noruuecku TpaHcueHaeHTHbIMU. Cuctema INCOL&TAMLA  pazpaborana aist 3ppekTuBHOTO
WCCIIEIOBAaHMSI UMEHHO TPAHCIECHICHTHBIX ()OPMATbHO-JOTHUECKUX M JIOTUKO-aHATUTHIECKUX
(dbopMy B pa3nu4IHBIX (OPMATBHBIX U TOTY(HOPMATBHBIX MATEMAaTHYECKIX TEOPHUSIX.

B pamkax wMexayHapoaHoro Hay4yHo-TexHuyeckoro obmectBa «INCOL», rpynma
CHEIMAIMCTOB TMOJ PYKOBOJCTBOM H3pPAaMJIbCKOTO YYEHOro, paboTarolero B o0iactu
(bopMarbHOM JIOTUKH, TEOPUH MHOXKECTB, IIPUKIIATHOW MAaTEMaTHKN M MEXaHUKHA - AJleKcaHapa
AXBienuaHu, - YCHEIIHO 3aBepUIljia MHOTOJETHIO paboTy MO CO3AaHHMIO U MPUMEHEHHUIO
TPAHCIIEHJIECHTHON MHOTOYPOBHEBOW (POPMaIBHO-JIOTHYECKOM M TEOPETUKO-MHOXKECTBEHHOM
matematnueckoii  cuctreMbl  «INCOL&TAMLA»  («Incolumitas &  Transcendent
Multilevel Logical Analysis»). Cioso incolumitas na nateiHu 0003HaYaeT 0E€30MaCHOCTh. Tem
caMblM, B Ha3BaHUM YIOMSHYTOH JIOTMKO-MAaTeMaTH4YeCKOH U TEOPEeTUKO-MHOKECTBEHHOU
cuctembl «INCOL&TAMLA» momuepkuBaeTcsi, 4TO 3HAHHWE TPAHCIICHICHTHBIX JOTHYECKHX
CBOUCTB (hOpMalIbHON KIIACCHUYECKOM JIOTMKM HYJEBOI'O MOpsAKa, MO3BOJSET COAECHCTBOBATH
JIOTUYECKH 0€30MacHOMY €€ MPUMEHEHHIO B TOM WM MHOU (opManbHON WU MOTydopMaibHON
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MaTeMaTH4IeCKOMI TEOpHH, YTO HC MOXET OBITE rapaHTUpoBaHO IIpH CTaHOAAPTHOM €€
HUCIIOJIb30BaHNU.

Jloru4eckum sIpoOM YIIOMSHYTON JIOTHKO-MaTeMaTHUeCKON TEXHOJIOTUU SBJISIETCS «HOY-Xay»,
chopmynupoBaHHoe M obOocHoBaHHOe B 1990 romy coBMeCTHO AJIGKCAaHIAPOM H
Honapom AxBrnenuanu B BUJE «[TpyHuHMMOB JIOTHKO-MaTeMaTUYECKOMI
TpaHCUEHAeHIMMW». B Teuenun mnocneayromux 20 ner, AJnekcaHapoMm AXBIEJUAaHU Ha
OCHOBE YIOMSIHYTBIX MIPUHIUTIOB, ObLIN OCYIIECTBIICHBI MHOT'OUYHCIICHHBIE
JIOTUKO-MAaTeMaTHYeCKUE,  HAyYHO-TEXHUYECKHE, MYJIbTUAUCHUIUIMHAPHBIE U JIOTHKO-
¢dunocopckue wUcCIeNOBaHUS, KOTOpPbIE TMPUBEIM K  pa3paboTKe  TPaHCICHIESHTHOU
TEOPETUKO-MHOKECTBEHHOU JIoruko-MaTemarnueckoit cucteMbl «INCOL&TAMLAY.

OpnHUM U3 NEPBBIX, KTO JOTMYECKH U MAaTEMaTUYECKU CTPOro IOKa3al CyIIEeCTBOBaHHE ci1abo
TPAHCUEHIEHTHBIX JIOTMYECKUX (opMyn B  JOCTaToduHO OOrareix  (QOpManbHBIX H
1noJy(hOpManbHbIX MaTEeMAaTHYECKUX TEOpHsX, coJepxkaimux axkcuomatuky Ileano, Obul
BbIaromuiics acrpuiickuii noruk Kypt [emens. g ynoMsiHYTBIX BbIIIE TEOPHH OBLIO
[I0Ka3aHO CYILIECTBOBAHME B HUX TaKMX Joruyeckux (opmyn F u —F, uyto He mpencrasnsercs
BO3MOJKHBIM JI0Ka3aTh WJIM ONPOBEPrHYTb HU OAHY U3 ¢opmyn F win —F, npu ycnoBuu, 4ro
YIIOMSIHYTBIE BBIIIE TEOPUH JIOTUYECKH HEMPOTHBOpEuMBBL. JTUM caMbiM Kyprom ['enenem
OBLIO TIOKA3aHO CYIIECTBOBAHHME B ATHX TEOPHSIX TAKUX TPAHCICHJICHTHBIX JIOTHYECKUX (POPMYIT
F u —F, xoTOphI€ C OJJHOI CTOPOHBI XOTS U HE OTPHIIAIOT 3aKOHA 00 UCKITIOUEHHOM TPETHEM, HO C
JIpyroil CTOpOHBI M HE YyIoBIETBOpsitoT emy. Ilpu sToM mnepBas Teopema ['enens B
naTepnperarmu  cucteMbl  «INCOL&TAMLA  o3Hagaer, 49TO eciM JOCTAaTOYHO OoraTas
¢dopmanpHas WM nonypopMmanabHas MaTeMaTHYecKash TeopHsi, cojepiKalias aKCHOMAaTHKY
Ileano, siBisieTcs HENMPOTHMBOPEYMBOM, TO B HEW coryacHo Teopun Kypra ['epens cymectByroT
TpaHCLEHIeHTHbIE Joruueckue Gopmyinsl F u —F.

N3BecTHO, uTO TnoOanbHas (OPMaATBHO-IOTUYECKas HEMPOTUBOPEUMBOCTh KIIACCHMUYECKON
¢dopmanpHOW JIOTMKM HyJeBoro mopsaaka yctaHoBieHa Kyprom Iegenem. dopmanbHo-
JIOTHYECKasi HEMPOTHUBOPEUYMBOCTh KJIACCUYECKOM (POpManbHOM JIOTMKM HYJIEBOTO MOPsIKa
O3HayaeT, YTO B HEil HEBBHIBOJUMBI JIBE€ TaKHE BHEIIHHE TOXXJECTBEHHO MCTUHHBIC JIOTHYECKHE
(hopMyIibl, KOTOpbIE BMECTE C TeM OTpHLaiu Obl apyr Apyra. OnHako, TEM HE MEHee, B paMKax
(dhopMapHO-TOTHYEeCKOH W TeopeTuko-MHOKecTBeHHOW cuctembl INCOL&TAMLA ynanock
CYIIECTBEHHO pa3BuTh Teopuro Kypra [emens, B TOM CMbIcie, 4YTO OBUIO JOKa3aHO
CYIIECTBOBAaHHE B CaMOU TII00aIbHO (POPMATBHO-IOTUYECKH HEMPOTUBOPEUNBOM KIIACCHUECKOU
(dopManbHON JIOTUKE HYJIEBOTO MOpPSAJKA CYIIECTBOBAHME TAaKUX CHIIBHO TPAHCLEHICHTHBIX
yTBEp)KICHUH U ¢dopMyn dSTod Teopun A W —A, UYTO MO OTIEIBHOCTU JIOTMYECKH
HEMPOTHUBOPEUYHMBO BBIBOAUMO, Kak A Tak M —A. Heo6X01uMO OTMETHUTH,UTO MPH J10KA3aTEIbCTBE
CYIIECTBOBAHUS CUJILHO TPAHCLEHAEHTHBIX JIOTHYECKUX (opMynd A U —A He ObUI HCIIOIB30BaH
nornueckuil 3akoH JlyHca CkoTta, COrjmacHO KOTOPOMY M3 TOKJIECTBEHHO IPOTHBOPEYMBOM
dbopmynsl BeIBogUMA Jt00ast hopMmysa, B TOM YHCIe U nmpoTuBopeune Buna A&—A. Haobopor,
npencrapnernoe B pamkax INCOL&TAMLA  dopmanbHO-IOTHYECKOE JI0Ka3aTelbCTBO
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CUJIBHOW  TPAHCUEHJEHTHOCTHM  YTBEpXKICHMH A u —A, moJpa3ymMeBaeT HMEHHO
HEMPOTUBOPEUMBBINA (OPMANIbHBII JOTHUECKUN BBIBOJ, HE COJEpKaluil B ce0e TOKIECTBEHHO
MIPOTUBOPEYUBBIX HOPMYIL.

B ocHoBe mnpuBeNeHHBIX BBINIE PE3yIbTATOB JexkaT «[IpHMHIMIBI JIOrMKO-MaTeMaTH4YeCKON
TpPaHCLUEHICHIMN» cHOpPMYIHpPOBaHHbIE U JOKa3aHHBIE COBMECTHO Anekcanapom u Homapom
Axsrnenuanu B 1990 rogy. OHU COCTOST U3 CIEAYIOMIUX YETHIPEX YTBEPKIACHUM, KOTOPhIC ObLIH
(dopMarabHO JIOTHYECKH CTPOrO JOKa3aHbl B paMKaX KIACCHYECKOH (OpMaabHOW JIOTHUKU
HYJIEBOTO TMOpPsAKa, KaKk TEOpPEeMbl, MpuUYeM Oe3 TPHUMEHEHUsS KOCBEHHBIX METO/OB
JI0Ka3aTeNIbCTBA.

IlepBblii NPUHILMIL JOTHKO-MATEMATHYECKOH TPAHCIEHIEHIIMH

B kmaccuueckoit ¢dopManbHOW JIOTUKE HYJIEBOTO TMOPSAKA CYIIECTBYIOT TaKue JIOTHYECKH
CWJIBHO TpaHCUEHACHTHbIE (opmMynsl A W —A, UYTO 10 OTACIBHOCTH JIOTMYECKH
HEMPOTUBOPEUHUBO BBIBOAUMBI, KaK A Tak U —A.

Bropoii npuHINI JOTHKO-MATEMATHYECKOH TPaHCICHICHIINH

B knaccuueckoil (opManbHOM JIOTMKE HYJIEBOIO IOpPsIKA KOHCTPYKTHBHO CYILECTBYET
JIOTMYECKH HHBEPCHOE XaycAop(oBo oO0IIee TOMOJIOIMYECKOe JIOTHYECKOE MPOCTPAHCTBO, B
KOTOPDOM  MHOXECTBO JIOTMYECKUX 3aKOHOB KJIACCUYECKOM apUCTOTENECBCKOM  JIOTHUKH
BBICKa3bIBaHUI SIBISIETCS JIMIIb €r0 COOCTBEHHBIM ITOJKIACCOM, @ KPOME HEro B YHOMSHYTOM
00IIEM TOMOJIOTMYECKOM JIOTHYECKOM IIPOCTPAHCTBE, B KadecTBE COOCTBEHHOIO MOJKJIAacca
COJIEP’KUTCS TaKKe U Kiacc c¢aabo M CUIBHO TPAHCLEHJACHTHBIX JIOTUYECKUX YTBEPXKICHUN U

dhopmyi.

Tperuidi NPUHIMI JIOTHKO-MATEMATHYECKOH TPAHCIEHIEHIIMHT

B xknaccuueckoil ¢opManbHOW JIOTUKE HYJIEBOIO IMOpsiIKa KOHCTPYKTHBHO CYIIECTBYET
JIOTUYECKH WHBEPCHOE apHUCTOTENIEBCKOE, MeTpusyeMoe 1o Xaycaopy TOMOJOTHYECKOE
JIOTUYECKOE MPOCTPAHCTBO, COAEpIKalllee JOKAIbHbIE, BHEIIHE (OPMaANbHO HENPOTUBOPEUUBBIC
JIOTUYECKHE MOJANPOCTPAHCTBA (POPMAIIBHOTO KJIACCHYECKOro ucuucienus ['mnb0epra, BHyTpU
KOTOPBIX BBIBOJMMBI TPEJIEIbHO TPAHCUEHIEHTHbIE JOrMYeckue (OopMysibl, SKBHBAJICHTHbIE
OTPHIIAHUIO 3aKOHA O HEMPOTUBOPEUUH U 3aKOHA 00 MCKIIOYEHHOM TPETHEM.

YerBepThlii NPUHINT JOTHKO-MATEMATHYECKOH TPaHCIIEHACHIIHN

Kaxnas, nocrarouno Oorarasi ¢opManbHas uiu noidydopmaibHas MaTeMaTHuecKas TEopus,
coJiepaKaliasi TEOPUIO PallMOHAIBHBIX YUCEIl, ONPEeIEHNE OECKOHEUHO OOJbIION BEIUYMHBI U
oTpesiefieHue B3aUMHO OJHO3HAYHOTO COOTBETCTBHUSI KJIACCOB MJIM MHOXKECTB (B TOM 4YHCIIE U
OECKOHEUHBIX), COJEpPXKHUT TaKhe CUJIbHO TPAHCLUEHACHTHBIE JIOTUKO-MaTeMaTHYecKHe
YTBEPXKICHUS A W —A, YTO TO OTHENBHOCTH, (POpPMalbHO JIOTUYECKH W aHAJUTUYECKH
HENPOTUBOPEYMBO BBIBOJMMO, KaK YTBEPXKIECHUE A, TaK U yTBEpKAECHUE —A.
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B mnacrosmee Bpems  cucreMa  «INCOL&TAMLA»  mo3Bomser  3¢ddexkTuBHO

OCYLIECTBISATh ~ MHOTOYPOBHEBBIE  MYJIbTHAWCHHUIUIMHAPHBIC,  MEXKAUCUUIUIMHAPHBIE U
MOHOJVMCUUIUIMHAPHBIE HCCIEAOBAaHMUSA B PA3JIMYHBIX OONACTAX HAYKH M TEXHHKH C
y4eTOM OCOOCHHOCTEH KIIACCUUECKOH apHCTOTENEBCKOM CHIIJIOTMCTHKH, apHCTOTENICBCKON
KJIACCHUECKOH  (OpPMaIbHOH  JIOTMKH, COBPEMEHHOM KIACCHYECKOW JIOTUKH  HYJIEBOTO
MOPSIJIKA, COBPEMEHHOM KJIaCCHUECKOH JIOTHKH NIEPBOTO MOPsAKa, a TaKkke OyJIeBOH anreOpsbl.

Jns  npanbHEWIero JIOTMYECKH  a/IeKBaTHOIO  PACCMOTPEHHUS  BOMPOCOB  JIOTHYECKOMN
TPAHCLIEHJICHIIM B paMKax KJIaccudeckoil (hopMaabHOM JIOTUKK HYJEBOTO MOpsiiKa HE0OXO0IUMO
paccMOTpeTh HEKOTOPHIE OCHOBHBIE MOJOXKEHHS KJIACCHUECKOH (hOpMaibHOM JIOTUKH HYJIEBOTO
MopsiAKa.

Ocnognotl  3a0aueli K1AcCCUYecKoUu QOPMAIbHOU JNO02UKU HYIe8020 NOpPAOKA  SGJSemcs
yCcmauogienue UCMUHHOCMHO20 3HAYeHUs (QOpMYabl, eciu Onpeoesenbl UCHMUHHOCHHbLE
3HaueHus 6x00awux 6 Hee nepemeHHviX. VICTHHHOCTHOE 3HaueHue (POPMyJibl B TAKOM CIy4yae
OTIPEICIIACTCS HHIYKTUBHO, C [IaraMy, KOTOPBIE MCIIOH30BAUCEH MPU TIOCTPOSHUHU (POPMYITBI C
WCIOJIb30BaHNEM TaOJIUI] HCTUHHOCTH JIOTHYECKUX CBSI30K.

Kpurepmnii IIPOTUBOPEYUBOCTH MW HEHNPOTHBOPEYHUBOCTH dopMya  KJIaccM4ecKoro
HCYHCJIEeHNS] BbICKA3LIBAHMIA

[Tycts A — HekoTOpas popMyJia KJIACCUYECKOTO0 MCUYUCIICHUS BBICKA3BbIBAHUM, a X1,X2,...,Xp —
NepevyeHb BXOISNMX B Hee MepeMEeHHBIX. BorancianM Ry a2 an(A) Ha MHOXKECTBE BCeX HaOOpOB
3HAYEHWH aj, ap,...,an BXOISAIIMX B Hee mepeMeHHbIX. Eciu mpu 3toM Ragan. an(A)=0, Ha BCcex
Habopax ai, a,...,an, TO Gopmyna A — npusHaemcs moxicoecmeeHHo NPoOmuBopPeUUBOLL.

Ecnu ke cymectByer HaOOp 3HAUCHHMH MEPEMEHHBIX TaKOW, 4TO YCIOBHE Raiaz. an(A)=1
BBITIOJTHAETCST XOTSI OBl B OZHOM CITy4ae M3 paccMaTpHBaeMbIX, To Gopmyna A — npusnaemcs
BbINOIHUMOLL U HENPOMUBOPEUUBOLL.

Kputepuii _10Ka3yeMoCTH M Hea0Ka3yeMocTH ¢opMyJa  Kjaaccuueckoro ¢GopMajabHOro
HCYHCIEeHNS BbICKA3BIBAHMIA

[Tycte A — HekoTopas GopMmysa KIACCUYECKOT'O0 MCUMCICHHsS BBHICKA3BIBAaHUH, a X1,X2,...,Xp —
nepevyeHb BXOMSNIMX B Hee MepeMEeHHbIX. BoranciauM Ry a2 an(A) Ha MHOXKECTBE BCeX HaOOpOB
3HAYEHUH a1, ap,...,4n BXOJAIINX B Hee mepeMeHHbIX. Ecimu mpu 3ToM Ra a2 an(A)=1, Ha Bcex
Habopax aj, ap,...,an, TO GpopMyna A — TOXIECCTBEHHO WMCTUHHA, MaKas opmyna npusHaemcs
00Ka3yeMol.
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Ecmu ke cymiectByer HaOOp 3HAYEHHH MMEPEMEHHBIX TaKOH, 4TO yciaoBHE Raiar. an(A)=1 He
BBINOJIHSACTCSL , TO (popMyna A — HE TOXIECTBEHHO HMCTUHHAS, MAKas (opmyia npusHaemcs
HeooKa3yemoll.

Onpenesenne ra00aabHoiH _GopMaabLHOH HENPOTHBOPEUYHMBOCTH JOTHYECKOr0 MCYHCICHUS
BBICKA3bIBAHUI HYJIEBOI0 MOPSAKA

Jlornueckoe HCYHCICHHE BBICKA3bIBAaHMHM B paMKaxX KJIacCHYECKOH (HOpMalbHOW JIOTUKU
HYJICBOT'O TOpPs/IKa HA3bIBaeTCs IN00AIbHO (POpPManbHO HEMPOTHBOPEUUBBIM, €CIM B HEM HE
JI0Ka3yeMbl HUKaKue JB€ BHELIHHE (HOPMYJIbl, U3 KOTOPBIX OHA SABJISIETCS OTPULIAHUEM JAPYTOM.

[Ipo6nema rnoGanbHON (OpMANTbHOW HEMPOTUBOPEUMBOCTH 3aKJIIOYAETCS B BBIICHEHUU
BOIIpOCA: SIBJISIETCA JAHHOE HMCUYUCIICHHE HEMpPOTHBOPEUMBHIM Wiu HeT? Eciu B HMCcYUCIEHUU
0OHapYKUBAIOTCSl BHEIIHHE, TOKISCTBEHHO MoKa3zyemble (opMynbl Buaa A U —A , TO Takoe
UCYHCIICHUE SIBIISIETCA TT100aIbHO (POpPMabHO MPOTUBOPEUUBBIM.

W3BecTHa cnenyromast, 1o2uyecku Heonpogepxcumo nokazannas Kyprom I'enenem teopema.

TeopeMa 0 17100aJIbHOIi_ HENPOTHBOPEYHBOCTH KJIACCHYECKOI0 (l)ODMa.]'IbHOI‘O HCYNCJICHUSA
HYJICBOI'O ITOPAAKA

Knaccuueckoe ¢popmanbHOE UCUNCIIEHUE HYJIEBOTO MOPsIKa 001aaeT CBOMCTBOM IT100aJIbHON
(dopManbHON HETPOTUBOPEUNBOCTH.

Cka3zaHHO€ BBIILIE O3HAYAaeT, YTO MOJECIMPOBAHHE TEX WM MHBIX JIOTUYECKUX (OpMyl B
pamKax Kjaccuueckoil (hopManabHOW JIOTUKU HYJIEBOTO IMOPSJIKA, B COOTBETCTBUM C IPAaBHIIAMHU
YIIOMSIHYTON T€OpHH, OyJeT ABIATHCA OOBEKTUBHBIM U OY/ET aZeKBaTHO OTPa)KaTh JIOTUYECKYIO
MIPUPOJTY HCCIETYEMBIX C €€ TIOMOIIBIO JIOTHYECKUX (POPMYIL.

B Tabaume 1 paccmarpuBaroTcs Jjorudeckue (GOpMyJbl, OMNpEIEIeHHbIE Ha MHOXECTBE
OMHAPHBIX JIOTUYECKUX ONEpalnil KilacCHuecKoi (GopMaibHON JTOTMKU HYJIEBOTO MOPAIKA.
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Taoauna 1. OcHoBHbBIE (POPMYJIbI OMHAPHBIX JJOTHYECKUX ONEePALMiA.

BI/IHaprIe JIOTHYECKHUE oIepalumn
x|y | | Faxy) | Falxy) | Fa(xy) | Fa(xy) | Fs(xy) | Fe(xy) | Fr(xy) | Fg(xy)
0]0 0 0 1 0 1 1 1 1
0]1 0 1 0 1 0 1 0 1
1]0 0 1 0 1 1 0 0 1
1]1 1 1 1 0 1 1 0 0
x|y | [Foxy) | Froxy) | F11(xy) | F12(xy) | F13(Xy) | F14(xy) | F15(xY) | F16(Xy)
0]0 0 0 1 1 0 0 1 0
0]1 0 1 1 0 0 1 1 0
1]0 1 0 0 1 1 0 1 0
1]1 0 0 0 0 1 1 1 0

X U Y — JIOTHYCCKUEC IICPEMCHHEIC,

0 u 1 — noruyeckue ,TOKICCTBEHHBIC HYJIb U €IMHHUIA COOTBETCTBEHHO,
F1(X, y) — xonsroukmms (F 1(X, Y) = X&y = x\y = min(x, y)),

F (X, y) — mmssronkmus (F 2(X, y) = xVy = max(x, y)),

F 3(X, y) — sxBuBaneHTHOCTH (F 3(X, Y) = X~uy = X=Y = XéY),

F 4(X, Y) — cymma mo moxymio aBa (F 4(X, y) = XBy),

Fs(X, y) — umrumnkarms ot Y K X (Fs(X, y) = Xy = xCy),

F (X, y) — umrumnkarms ot X K Y (F (X, Y) = X—y = X_2y),

F (X, y) — crpenka ITipca = ¢pynkuus [arrepa = Gpynkuus Béooa
(«anTuau3broHKIU) (F7(X, y) = le).

Fs(x, y) — mrpux lIédhdepa («anTukonbrokims») (Fg(X, y) = x|y),
Fo(X, Y), F10(X, y) — unaBepcun umrmukanmii Fs u Fg,

F 11— F 14 — ¢byHKIIMM TONBKO OAHOTO apryMeHTa,

Fis(X, Y), F1s(X, y) — ToxnecTsa

PaCCMOTpI/IM HCKOTOPLIC OCHOBHBIC OIIPCACIICHUA (I)OpMaHBHOﬁ JIOTUKH, CBA3aHHBIC
IIOHATHUCM O0Ka3aTCJIbCTBA B COOTBETCTBUU C /1/.

149



Onpeaeaenne GopMaIbLHOro JOrHIeCKOro 10Ka3aTeJbCTBa

B noruke m Marematuke (bOpMaJ'IBHBIM JJOTMYCCKHUM J0Ka3aTCJIbCTBOM JIOTHYSCKON HJIN
MaTeMaTHIeCKOMI (bOpMy.]'IBI L IIpru Hanepea 3aJaHHBIX HCXOJHBIX IIOCBIJIKAX, Ha3bIBACTCA
OCII04YKa JJOTHYECKHUX n MAaTEMAaTHYCCKUX YMO3aKHIOquHﬁ, JJOTNYCCKHU HUCTHUHHO
CBUACTCIIBCTBYIOIIAd O TOM, YTO IIPpU HANICPE 3aJaHHOM Ha60pe AKCHMOM U IIpaBUJI BbIBOAA4, a
TAKXXC NIPH 3aJaHHBIX UCXOAHBIX IMOCBIJIKAX CI)OpMy.Ha L BBEIBOAMMA M3 UCXOMHBIX ITIOCHUIOK.

Onpenenenne GopMaILHOro BLIBOAA

(DopMaJ'IBHBIM BbBIBOAOM  HA3bIBACTCA  KOHCYHOC, YIIOPAAOYCHHOC MHOXKECTBO CTPOK,
HaIITMCaHHBIX Ha (bOpMaJ'IBHOM A3BIKC, TAKHUX, YTO KaXJas U3 HUX ABJISACTCA h11%(s10) aKCHOMOﬁ, h19%(s10)
MOJIy4CHA M3 NMPEAbIAYHIUX CTPOK HPUMECHCHUCM OJJHOI'O U3X IPaBHJI BBIBO/JA.

Onpenesienne (opMajbLHOI0 J10KA3aTEIbCTBA

q)OpMaJII)HI)IM J0Ka3aTCJIbCTBOM  YTBCPXKIACHUA HIIN JIOTHYCCKOM (bOI)My.HI)I Ha3bIBACTCA
q)OpMaHLHLIfI BBIBO/, HOCHGHHCﬁ CTpOKOﬁ KOTOPOTI'O ABJISICTCA JAHHOC YTBCPIKICHUC.

OnpeneseHue TeopeMbl

V1BepxkaeHue, uMeroniee GopmManbHOE JOKA3aTeICTBO, HA3bIBACTCS TEOPEMOI.

Onpeneaenue GopMaIbLHOH TEOPUU

MHoOXecTBO BCeX TeOpeM B JaHHOW (OpMalbHONH MOJENH, paccMaTpUBaEMOE BMECTE C
andaBuToM (HopMaIbHOTO S3bIKAa, MHOXXECTBAMHU aKCHMOM U TPaBUJI BBIBOJA, HA3bIBACTCS
(dbopManbpHOIi TeopueH.

OnpenesieHne JOrMYeCKH CHILHO TPAHCIEHIEHTHBIX YTBEPKIEHHUSI 1 (I)ODMV.]'ILI

Jlormueckoe WM MaTeMaTHYeCKOe YTBEpXKACHHE WU (GopMyla A Ha3bIBACTCS JIOTUYECKU
CWJIBHO TPAaHCLUEHACHTHOM MO OTHOUIEHHIO K KIJIACCUYECKOM apHCTOTENIEBCKON TPaIULMOHHON
JIOTHKE, €CJIU TI0 OTJebHOCTH HEMPOTUBOPEYMBO BBIBOAUMBI Kak opmyna A Tak U —A.

OnpeneeHrne CHJIbHO TPAHCIEHAEHTHOM TEOPUH

®dopmanibHasg WK noaypopMalibHas TEOpHUsl Ha3bIBAETCS CHIIBHO TPAHCIIEHIEHTHOW, ecliu B HEl
CYLIECTBYIOT CUJIbHO TPaHCLEHEHTHbIE (GOPMYIBI A Tak U —A.

Tenepp chopmynupyem u  nokaxkeM  «llepBblii  NpPUHIMI — JIOTMKO-MaTeMaTHYECKOM
TPAHCLEHACHIINW.
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IepBblii NPUHIMI JOTHKO-MATeMATHYecK0i TpancuenaeHmu(Axsiaeananu AH. - 2011)

B knaccudeckoit ¢popManbHOMN JTOTHKE HYJIEBOTO TOPSJIKA CYIIECTBYIOT TAKUE JIOTHYECKU CHITHHO
TpaHCIEHeHTHbIE (GopMylbl A M —A, YTO 1O OTACIBHOCTH JIOTUYECKH HEMPOTHBOPECUYHUBO
BBIBOJMMBEI, Kak A Tak 1 —A.

JlokazaTenbCcTBO

Onpenenum GopMyny A Ha MHOXKECTBE OWHAPHBIX JIOTHYECKUX OIEpAIMid CIICAYIOIINM
obpa3om:

[A=(x=]]= <0,0,l,l> 1)

[TokaxkeM, YTO Ha MHOXECTBE OWHAPHBIX OINEpaAlUil CYLIECTBYET HENPOTUBOPEUUBBIMA
(dopmaneHbIN BEIBOJ (hopMydbl (1) Takoid, YTO yIOpSAI0YSHHOE MHOXKECTBO CTPOK (POPMAaTIHLHOTO
BBIBOJIA COJEPKUT TOJBKO HEMPOTHBOPEUUBBIC JOTMYECKHE (POPMYIIBI, U KpOME TOTO BEKTOP
WUCTHHHOCTU YINOMSIHYTOTO BBIIIE ()OPMATBHOTO BBIBOJA SIBIISIETCS TOXIECTBEHHO JOKA3yEMbIM.
YroMmsiHyTBI BbIIIe (OpPMaIbHBIA BBIBOJI OCHOBAaH Ha CBOWMCTBAX MHOXKECTBA OWHAPHBIX
JIOTUYECKUX onepanuii, npuBeaeHHbIX B Tadauue 1.

C yuerom (1) umeer MecTo cienyromuil GopMaIbHBIN BHIBOI:
{I(xvy)a(x = y)=[(0111) A (10,01)]=(0,000) = [(x =D} = 111  (2)

®opmyna (2) MOKa3bIBAET, YTO MPEJCTABICHHbIN (hopManbHbIi BBIBOA (opMyisl A sBIsETCS
TOKJECTBEHHO JOKa3yEMBbIM.

PaccmoTpum teneps Gpopmyay:
[-A=—(x=1)]=(110,0) (3)

[ToxaxkeM, YTO Ha MHOXECTBE OWMHApPHBIX ONEpalUil CYLIECTBYET HENPOTHBOPEUUBBIM
dhopmanibHBIN BBIBOJ (GOpMyITH (3) TaKOW, YTO YHOPSIOYCHHOE MHOKECTBO CTPOK (POPMATTLHOTO
BBIBOJIa COJIEPKUT TOJIBKO HENPOTHBOPEUMBBIE JIOTMUECKHE (POPMYJbl, U KpPOME TOrO BEKTOP
MCTHUHHOCTHU YIOMSIHYTOTO BbIIIE ()OPMAIIbHOTO BBIBOJA SIBIISIETCS TOXK/IECTBEHHO JI0KA3yEeMBIM.

{(x®y)A(x=y)=[0110) A (1101)]=(0100) = [-(x =)} =(1111)  (4)

®opmyna (4) nokasbpIBaeT, UTO MPEICTaBICHHBIN (OpMalIbHBIN BBIBOA GOpMYIIbI —A SIBIISETCS
TOXKJIECTBEHHO JJOKa3yeMbIM.

WTak, TOXAECTBEHHO JloKazyeMble GopMyIbl (2) u (4) CBUAETENBCTBYIOT O TOM, 4TO (hOPMYJIbI
A 1 —A BBIBOJMMBI HEIPOTUBOPEUNBO. Teopema ToKka3aHa.
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Joka3anuslii HaMu «lIpUHLIKIT TOTUKO-MATEeMaTUYECKOM TPAHCIICHICHIMN» CBUIETEIbCTBYET
0 TOM, 4YTO TJI00aJbHO HENPOTHUBOpEUMBas Kiaccuyeckass ¢opManbHas JIOTUKA HYJIEBOTO
MOPSAJIKA SBIISIETCS CUJIBHO TPAHCIIEHIEHTHOU (hOpMaIbHO-IOTHYECKON TEOpHUEi.

I/ICHOJIL3yeMbIe HCTOYHHUKU:

1.Buxkunenus. MaremMaTu4eckoe 10Ka3aTeJbCTBO.
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18.CUHI'YJISAPHOE PEIIEHUE «BTOPOM HHPOBJIEMbI
I'MJIBBEPTA»

AHHOTAIIUA

B Hacrosimeii padotre B nomosiHenue k pesyabraram Kypra I'egenss m I'epxapaa
I'enmena B OTHOINEHMH JIOTHYeCKOW W apu@MeTHYeCKOil  NMPUPOIBI
akcuomaruueckoid cucrembl J:kysenme Ileano, mpeacraB/ieHO JIOTMYECKH
CHHIYJISIpHOe pelieHue «Bropoi npodijemsbl I'mibdepTay

Kak u3BectHO, B Hawase 20-ro Beka Ha MexayHapoAHOM MaTEeMaTHUYECKOM KOHIPECCE B
[Tapuxe, BbImarommMMcs HeMEeIKUM MatemaTukoM [laBumom ['mibOepTom Oblia mpencTaBiieHA
mporpaMMa M3 23, BecbMa CIOXKHBIX MaT€MAaTUYECKUX MpoO0JieM, pelIeHue KOTOPhIX
MPECTaBIUIO OOJBIION MHTEpEC I MAaTEeMaTHYECKOTO HAyYHOTO COOOIIECTBA TOIO BPEMEHH.
Hctopuuecku u3BecTHo, uro JlaBun ['mnsOepT omiinyancs BecbMa HMIMPOKMM MaTeMaTHUYECKUM
KpYyro3opom, U paboTasi B pa3IUuHbIX 00JacTAX MaTeMaTHKH, OH BO MHOTMX M3 HUX J00uics
BBIJIAIOIINXCSl HAYYHBIX PE3YyJIbTaTOB. ITO OOCTOSATENBCTBO U MO3BOJIMIIO €My CHOPMYIMPOBATH
CTaBILIME BIOCJEACTBUM 3HAMEHUTHIMU 23 MaTeMaTH4yecKhe MpoOsieMbl B Pa3IMYHBIX 00JacTAX
MaTEeMaTHKH.

W3BecTHO, 4TO mepBble ABe npoOiembl ['miapOepra mnpuHagIekar K Kiaccy Mpodiem
OCHOBaHMH MareMaTHKM. B wacTHocTm BTOpas mnpobinema [uinpbepra 3akimoyaercs B
YCTAaHOBJIEHUH HENPOTHUBOPEUYUBOCTH, JHUOO MPOTUBOPEUYUBOCTH CHUCTEMBI 3JIEMEHTApHOU
apu(MeTuku, TIe B KauyecTBE OCHOBHOM aKCMOMAaTHYEeCKOW apu(MeTH4ecKol CHCTEMBbI
TPaJMLIMOHHO paccMaTpUBaeTcss apupMeTHYecKass CHCTEMa BBIJAIOLIETOCS HUTAIbSHCKOTO
marematuka Jlxysenne [leano.

Onun 13 HauboJiee 3HAUMMBIX PE3YJbTAaTOB B PELIEHUWH BTOpoW mpobiembl ['mnbOepra ObLT
JOCTUTHYT CTaBUIMM BIIOCJIEICTBUU 3HAMEHUTHIM — TOTJA €II€ MOJOJbIM aBCTPUNHCKUM
marematukoMm Kyprom I'enenem. Kak uzBectno, Kyprom I'enenem B 1931 roay 6pu10 nokazano
CYLIECTBOBAHME B KJIACCUYECKMX MAaTEMaTHYECKUX TEOPHSX, COAEpXKAIUX aKCHOMATHUYECKYIO
JIOTHKO-MaTeMaTHUecKyto cuctemy PA Bbliaromierocs UTalbSHCKOro MmareMmaTHka J[xysemnme
IleaHo, TakuMx TPAHCIEHAEHTHBIX IO OTHOLIEHHIO K KJIACCUYECKOM apHCTOTEIIEBCKOU
TPaJUIIMOHHON JIOTHKe, Jorudeckux ¢opmyn F u —F, koTopsle ¢ OIHOW CTOPOHBI XOTS U HE
OTPHUIAIOT 3aKOHA 00 MCKIIIOUEHHOM TPETHEM, HO C IPYTrOil CTOPOHBI U HE YAOBJIETBOPSIOT EMY.
[Ipn stom mepBasi Teopema ['enenst mo cymiecTBy O3HAdaeT, YTO €CJIM JIOCTaTOYHO Ooraras
dbopManbHas WM TodypopManbHas MaTeMaTHUecKas TeOopHs, CojAepiKallas aKCHOMAaTUKY
[leano, sBIsi€TCSI HEMMPOTUBOPEUUBOI, TO B HEH CYIIECTBYIOT JIOTUYECKH TPAHCIEHAEHTHBIE O
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OTHOIIICHHUIO K KJIAaCCHYECKOM TpaHHHHOHHOﬁ apHCTOTeHeBCKOﬁ JIOTHUKEC JIOTUYCCKUC (bOpMy.]'IBI F
n '_F, KOTOPBIE HE MOTI'YT OBITH HU JI0Ka3aHbl, HU OIIPOBCPIrHYTbl HA OCHOBAHUHU KJIaCCUYeCKOI
apHCTOTeHeBCKOﬁ TpaﬂHHHOHHOﬁ JIOTHKH ¥ aKCHOMaTH4ecKou cucteMnl IleaHo.

[TIpuBenem ¢opmynupoBku Teopem Kypra Temenss o HemonHote QopMalbHBIX U
1oJiy(popMaNbHbIX JIOTUKO-MaTEMaTHYECKUX CUCTEM, cofiepKalux cucremy PA.

IlepBas Teopema I'enens

CymecTByeT Takoe cyxaenue F B akcuomaruueckoit cucreme PA, uto vu F, nu —F ne moryr
OBITH JTOKa3aHBI TOCPEICTBOM akchoM u3 PA, eciu cuctema PA HenmpoTHBOpeUHBa.

Bropas Teopema I'enesist

HenporuBopeunBocts akcuomatrueckoit cuctemsl PA (ConsisPA), He MOxkeT ObITh I0Ka3aHa
B PA, eciiu PA siBisieTcst HEpOTUBOPEUNBOM.

Hwxe npuBoauTcs copep:kaHue TPaJuLUMOHHOW BEPCUM aKCHOMAaTHYeCcKou cuctemsl [leano -
PA.

Axkcuombl Ileano

1. 1 ecTb HaTypaIbHOE YHUCIIO.

2. JIms KaxJO0ro HATypaIbHOTO YHWClIa N WMEETCs TOYHO OJIHO HATypallbHOE YHCIIO,
HA3bIBAEMOE €ro MOCIeAYIONUM 1 00o3Hadaemoe S(N) .

3. Bcerna nmeet mecto cotnomenne S(n) =1.
4. 13 paBenctBa S(n) =S(m)cnexyer m=n.

5. IlpuHmun nonmHOW HMHAYKIMH. MHOXECTBO HATypalbHBIX 4YHcel, coiepxamee 1 u s
KOKIOT0 M3 N AJIEMEHTOB CIEAYIOIIUNA 3a HUM 3JIeMeHT S(N), COAEpKHUT BCe HATypalbHBIC

qucia.

Apudpmeruka I[leano

CrnoxxeHune u YMHOXCHUC HATYPAJIbHBIX YHUCCJI OMPECACIIACTCA (I)OpMYJ'IaMI/I:

S(n)=n+1 1)
S(m+n) =m+S(n) )
n-l=n 3)
n-S(m)y=n-m+n (4)
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Heo6xoaumMo 0TMETHTB, YTO KpOMe akcuoMaTuueckoi cuctemsl [leano, - PA, Bkitouatromeii B
ce0s «Axcuombl Ileano» u «Apudpmeruky IleanHo», ocHOBaHMs KIIACCHYECKOW MAaTEMaTHKHU
BKJIFOYAIOT B ce0s1 «MeTo1 MaTeMaTHYeCKONW HHITYKITUN.

MeTtoa MaTeMaTu4ecKoi MHIYKIINHA

Ecmu vexotopoe yrBepxkaenue A(n),n=2123.......... cnpaBeTuBo A N =1, u ams kaxmoro N
u3 crnpaBeumBocTd A(N)mpu 3HaueHWW Ncnenyer cupaBemmBocTh A(N+1)mpu n+1, To

yrBepxkaeHne A(N)- crpaBeIuBO UL BCEX HATYPAIbHBIX N, HIH (OPMAIBHO:
(‘v’n eN, )((Vi e{l.nphA(N)=1= A(n+) =)= (Vne N,)(A(n) =1 (5)

JUis  pganbHEMIIero JIOTMYECKH — aJeKBAaTHOTO  PacCMOTPEHMsI  BOIIPOCOB  JIOTMUYECKOM
TPAHCLEHICHIIMM B PaMKax KJIacCUYeCKO (pOopMaabHOM JIOTUKK HYJIEBOIO HOPsiIKa HEOOXO0AUMO
paccMOTpeTh HEKOTOPBIE OCHOBHBIE TOJIOKEHUS KIACCUYECKOH (hOpMaTbHOW JIOTHKH HYJIEBOTO
MOpsJIKA.

OcHognoll  3a0aueli K1ACCUYECKOU (DOPMATLHOU JNO2UKU HYIe8020 NOpPAOKA SGJSAemcs
YCmanosnenue UCMUHHOCIHO20 3HAYEHUs (QOpMYIbl, eciu onpeoeieHbl UCHMUHHOCHHbLE
3HaueHus 6x00awux 6 Hee nepemeHHviX. VICTHHHOCTHOE 3HaueHue (OPMyJibl B TAKOM CIy4yae
ompeesieTcs MHAYKTHUBHO, C IIaraM#, KOTOPbIE UCIOJIb30BAIMCH MPU TTOCTPOECHUU (HOPMYITBI C
WCIIOIB30BAaHUEM TAOIUI] ICTUHHOCTH JIOTHYECKUX CBSI30K.

Kputepunii IIPOTHUBOPCYHUBOCTH M HCENPOTHBOPCYUBOCTH dopMya _ KJACCMYECKOIrO
HCYHCIEHNS BbICKA3BIBAHMIA

[Tycts A — HekoTOpas popMyJia KJIACCUYECKOTO0 MCUYUCIICHHS BBICKA3bIBAHUM, a X1,X2,...,Xp —
nepeueHb BXOAAIINX B Hee MepeMeHHBIX. BeraucianM Ryp a2 an(A) Ha MHOXKECTBE BceX HabOpOB
3HAYEHWH aj, ap,...,an BXOISAIIMX B Hee mepeMeHHbIX. Eciu mpu 3toM Ragan. an(A)=0, Ha BCcex
Habopax ai, ay,...,an, TO GopMyna A — npusnaemcs modiHcoecmeeHHO NPOMuUBOPeYUBOU.

Ecnmu ke cymiecTByeT HaOOp 3HAUCHHWH TMEPEMEHHBIX TaKOW, 4TO yciaoBHE Rapar. an(A)=1
BBITIONTHSIETCS XOTsl OBl B OJTHOM CJIydae U3 paccMaTpHBaeMbIX, TO Gopmyina A — npusHaemcs
BbINOHUMOU U HENPOMUBOPEUUBOLL.
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Kpurepuii noxa3zyeMoOCTH M HeaOKa3zyeMocTH GopMyJ KJaccHyeckoro (opMajabHOIro
MCUYUCJTCHUSA BLICKA3LIBAHMIA

[Tycte A — HekoTopas Gopmysa KIACCUYECKOT'0 MCUMCICHHS BBICKA3bIBAHUH, a X1,X2,...,Xp —
MepeyeHb BXOMISNIMX B HEE MEPEeMEHHBIX. BoranciauM R a2 an(A) Ha MHOXKECTBE BCceX HaOOpOB
3HAYEHUH a1, ap,...,4n BXOJAIIUX B Hee mepeMeHHbIX. Ecimu mpu 3T1oM Ra a2 an(A)=1, Ha Bcex
Habopax aj, ay,...,an, TO GopMyna A — TOXKIECCTBEHHO WUCTUHHA, Maxas (hopmyna npusHaemcs
00KaA3yeMOl.

Ecnu ke cymiectByer HaOOp 3HAYCHHUN MEPEMEHHBIX TaKOH, 4TO yciaoBHE Raiar. an(A)=1 He
BBITIONHSETCS , TO (opMylia A — HE TOXKIACCTBCHHO WCTHUHHAS, MaKas (opmyia npuzHaemcs
HeooKa3yemoll.

Onpenenenye rjiaodoaJanLHol GopMaIbLHOH HENPOTHBOPEYNBOCTH JOTHYECKOro NCYHMCJICHUS

BBICKA3bIBAHHI HYJIEBOI0 NOPSIKA

Jlornueckoe HCYMCICHHME BBICKAa3bIBAaHMM B paMKax KJIacCH4ecKoil (opMalbHOW JIOTHKU
HYJIEBOI'O IOpsi/IKa Ha3bIBaeTCs IN00AIbHO (OpPManibHO HENPOTUBOPEUUBBIM, €CIM B HEM He
JI0Ka3yeMbl HUKAKHE JBE BHEIIHKUE (DOPMYJIbI, U3 KOTOPBIX OJHA SBJISETCS OTPULIAHUEM APYTOH.

[IpoGnema rnobGanbHON (HOPMaAIBHOW HENPOTUBOPEUYMBOCTH 3aKIIIOYAETCS B BBIACHCHUHU
BOTIPOCA: SIBJISICTCS JAHHOE WCYHCICHWE HENMPOTHBOPEYHMBBHIM WM HeT? Eciu B MCUUCICHUH
OOHapYyKUBAIOTCS BHEIIHHE, TOXJIECTBEHHO JI0KazyeMble (opMyisl Buaa A M —A , TO Takoe
UCYHCIIEHUE SIBIISIETCA T7100aIbHO (POpPMaIbHO MPOTUBOPEYUBBIM.

W3BecTHa cienyromas, 1ocuiecku neonpogepacumo nokasanHas Kyprom I'enenem teopema.

TeopeMa 0 1j100aJbHOH HENPOTHBOPEYNBOCTH KJIACCHYECKOr0 (hopMAJILHOI0 HCUYMCICHUS
HYJIEBOI'0 MOPSUIKA

Krnaccuueckoe popmaabHOE UCUHUCIICHHE HYJIEBOTO MOPSIKA 00J1a1aeT CBOMCTBOM TJI00ATBHON
(dbopManbHON HEMPOTUBOPEUUBOCTH.

Cka3zaHHOe BbIIIE O3HAYaeT, YTO MOJECIUPOBAHHE TeX WM MHBIX JIOTHYECKUX (OpMyl B
pamKax Kjaccuueckoil (hopManbHOW JIOTUKU HYJIEBOTO MOPSJIKA, B COOTBETCTBUM C IpPaBUIIaMU
YIOMSIHYTOU T€OpHH, OyAET SIBIATbCS OOBEKTUBHBIM M OYAET aIeKBaTHO OTPAXKaTh JIOTHYECKYIO
IIPUPOJY HCCIENYEMBIX C €€ TIOMOIIBIO JIOTHYECKUX (POPMYIL.

PaccMOoTpuM HEKOTOpBIE OCHOBHBIE ONpENeNeHHUs (OPMANbHON JIOTHKH, CBSI3aHHBIE C
MTOHSATHUEM JJOKA3aTeNIbCTBA B COOTBETCTBHH.
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OnpenejieHne JOrMYeCKOro JJ0Ka3aTeJabCTBa

B noruke m matemaruke J0Ka3aTCJIbCTBOM JIOTHYECKON MIJIM MaTeMaTHYSCKOU (bOpMy.]'IBI L IIpu
Harnepea 3aJaHHbIX UCXOAHBIX IMOCBIJIKAX, HA3bIBACTCA LCIIOYKA JJOTHYCCKHUX U MaTEMAaTHYCCKUX
YMO3aKHIOquHﬁ, JIOTUYCCKHN UCTUHHO CBUACTCIILCTBYIOIIASA O TOM, YTO IIPU HAIICpPCA 3alaHHOM
Ha60pe AKCHOM M IIpaBHJI BBIBOJA, a TAKXKE IIPpHU 3aJaHHBIX HCXOIHBIX ITOCBIIIKAX (bopMyJIa L
BbIBOAMMA U3 UCXOAHBIX ITOCBIIIOK.

Onpenenenne GopMaILHOro BLIBOAA

(DopMaJ'IBHHM BbBIBOAOM  HA3BIBACTCA  KOHCYHOEC, YIOPSAJOYCHHOC MHOXKCECTBO CTPOK,
HaIITMCaHHBIX Ha (bOpMaJ'IBHOM A3BIKC, TAKHUX, YTO KaXJas U3 HUX ABJISACTCA h11%(s10) aKCHOMOfI, h19%(s10)
MOJIY4CHA U3 NMPCAbIAYIIUX CTPOK IPUMEHCHUCM OJHOI'O U3X IMPaBUJI BBIBOJA.

Onpenesienne (opMajbLHOI0 J10KA3aTEIbCTBA

q)OpMaJII)HI)IM JA0KAa3aTCJIbCTBOM  YTBCPXKIACHUA HIIN JIOTHYCCKOM (bOI)My.HI)I Ha3bIBACTCA
q)OpMaHLHLIfI BBIBO/, HOCHGHHCﬁ CTpOKOﬁ KOTOPOTI'O ABJISICTCA JAHHOC YTBCPIKICHUC.

OnpeneseHue TeopeMbl

V1BepxkaeHue, uMeroniee GopmManbHOE JOKA3aTeICTBO, HA3bIBACTCS TEOPEMOI.

Omnpenesenne popMaabHON TEOPUHU

MHOXecTBO BCEX TEOpeM B JaHHOW (OPMAILHOW MOJNENH, pPaccCMaTPHBaEMOE BMECTE C
andaBuToM (HopMaIbHOTO S3bIKAa, MHOXXECTBAMHU aKCHMOM U TPaBUJ BBIBOJA, HA3bIBACTCS
(dhopManbpHOIi TeopueH.

B knaccuueckoil (opmanbHOW JIOTMKE HYJIEBOro MOpsijaKa Bce (opmanuszyemble 3aKOHbBI
KITACCUYIECKOM apHCTOTeHCBCKOﬁ TpaI[I/IIII/IOHHOI\/JI JJOTUKHN ABJIAOTCA HUCTHHHBIMU JIOTHYCCKUMU
dhopmynamu.

Kak u3BecTHO, cucTeMa KiIacCHUYeCKOW apHCTOTENIEBCKON TPaJUIIMOHHOM JOTHUKH, COCTOUT U3
TPEX OCHOBHBIX 3aKOHOB, - 3aKOHA TOXKAECTBA, 3aKOHA O HENPOTHBOPEYMHM U 3aKOHA 00
UCKJIIOUEHHOM TpeTheM. Jlanee NpuBOAATCS OCHOBHBIE 3aKOHBI KJIACCHUECKOM apHCTOTEIEBCKON
JIOTHKH JUIS QpPUCTOTEIEBCKUX BBICKA3bIBAHUH.

3aK0H TOXKIECTBA

Kaxmoe APUCTOTCICEBCKOC BBICKA3BIBAHUC JIOTUYCCKHU PaBHO CaMOMY ceOe:

157



A=A (6)

3aK0H 0 HENPOTHBOPEYHH

Ka}Kﬂoe APUCTOTECIEBCKOC BBICKA3BIBAHUEC JIOTUYCCKH HE PaBHO CBOEMY OTpI/IL[aHI/IIOZ

3aK0H 00 HCKJIIOYEHHOM TPEeThEeM

,Z[JISI KaXXI0ro apucToTCICBCKOI0 BBICKA3bIBAHUA, 1100 caMO BBICKa3bIBAHHE MCTHUHHO a €ro
OTpULAHUC JIOXKHO, aub0 caMO BBICKA3bIBAHUE JIO’)KHO, a €ro OTpuuaHue HCTUHHO, TPCTbIA
BO3MOXXHOCTb UCKJIFOYCHA.:

(A=) ®(—A=1) (8)

K 4uciy HeopManbHBIX 3aKOHOB KJIACCHUYECKOW apUCTOTENEBCKOW TPAAMIMOHHOW JIOTUKU
otHocuTcsl  «lIpUHLIMIT AOCTATOYHOrO OCHOBAaHHUA», C(HOPMYIMPOBAHHBIM  BBLIAIOIIUMCS
HEMELKHM JIOTMKOM M MaTtematukom — [.B.JleiitOnunem. IIpuMeHUTENbHO K JIOTHKO-
MaTeMaTUYeCKUM OOBEKTaM YINOMSIHYTBIH BbIIE MPHHLUI MOKHO BBIPa3UTh CIEAYIOIIUM
o0Opa3zom.

IIpMHIMI TO0CTATOYHOI0 OCHOBAHHUS

Kaxgoe normueckoe u MaTeMaTHYECKOE YTBEP)KIEHUE JIOJDKHO OBbITh JIOTUYECKH U
AHAJIMTUYECKH JI0Ka3aHO.

PaccmoTpuM onpezneneHue apucToTeneBCKO HCTUHHON (GOPMYIIbL.

OnpeaeseHye apuCcTOTEeJIEeBCKOM HCTHHHO (hopMVJIbLI

Jlormueckast  (opMmyna, TOTHOCTHIO  YIOBIETBOPSIONIAsE TPEM OCHOBHBIM  3aKOHaM
KJIACCUYECKOW apUCTOTENIEBCKOW TPAAULUMOHHOW JIOTMKW, W 3HAYECHHS UCTUHHOCTH KOTOPOM
paBHBI JorHyecko 1 mpu Bcex 3HAUEHUSX, BXOMSIIMX B HEE JIOTHYECKHX IEPEMEHHBIX,
HA3BIBAETCS APUCTOTEIEBCKON UCTUHHOM JTOTHYECKOU (hOpMYIIOii.

IlepeiizeM K pacCMOTPEHUIO TOHATUSA JIOTMYECKOM TpaHCUeHaeHuu. l[lox noruueckoin
TpaHCIeHIeHIMer (0T jar. transcendentis — mepenraruBaroNuii, BEIXOMSAIIMNA 32 TPEACIBI) MO
OTHOIICHHIO K KJACCHYECKOM apHUCTOTENeBCKONW (OpPMaIbHOM JIOTUKE Mbl TOHHMaeM
CYIIIECTBOBAHUE W BBIBOJMMOCTH B paMKaxX COBPEMEHHOHN KIacHYeCKOW (HOpPMaTbHOM JIOTHKU
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HYJICBOI'O IIOpAAKa TaKHX JIOTHYCCKHX (I)OpMy.]'I, KOTOpBIC HE COOTBCTCTBYIOT BTOPOMY H
TPETbEMY OCHOBHBIM 3dKOHaM KJ1aCCUYECKOM apHCTOTCHeBCKOﬁ TpaﬂHHHOHHOfI JJOTUKH U TEM
CaMbIM BBIXOJAT 3a IPEACIIbI ynOMﬂHYTOﬁ JIOTHYECKOU CUCTEMBI.

Paccmotpum omnpenesnenue ciabo TpaHCIEHASHTHON JTOTHYecKoi (hOpPMYIIBI.

Onpenesnenue JOrH4ecKy ¢J1a00 TPAHCUEHCHTHOMH (GopMyJIbl

Jlornueckast popmyna G kimaccuueckor pOpMaabHOMN JOTMKH HYJICBOTO MOPSIKA HAa3bIBACTCS
JOTUYECKH c1abo TPAHCIEHACHTHOM IO OTHOUICHUI0 K KJIACCHUYECKOH apUCTOTEIEeBCKOM
TPaaUIIMOHHON Jioruke, eciu u cama (opmyna G wu ee orpunanue —G  sBIAIOTCS
HCIIPOTUBOPCUUBBIMU U BMECTC C TEM HCJIOKA3yCMbIMHU.

PaccmoTpuM ompeeneHue CHIIbHO TPAHCIICHICHTHON JIOTHYECKON (OPMYIIBI.

OnpenesieHne JOrn4ecky CHJILHO TPAHCHEHIEeHTHONW GhopMYJIbI

Jlornueckas ¢popmyna G kimaccuuecko (popMaibHOI JTIOTUKK HYJIEBOTO TOPS/IKA HA3bIBACTCS
JIOTUYECKH CHJIBHO TPAHCLIEHJEHTHOH II0 OTHOLIEHMIO K KJIACCHYECKOM apUCTOTEIEBCKOU
TPaJUIIMOHHOMN JIOTHKE, €CJIM B paMKax KJIacCMYeCKOW (hopMallbHOW JIOTHKU HYJIEBOTO MOpSIKa
CYLIECTBYET Takas cucremMa (OpMajbHOTO BBIBOAA, YTO IO OTIEIBHOCTH HEMPOTHBOPEUHUBO
BBIBO/IMMa, Kak cama opmyna G , tak u ee otpunanue —G .

OnpenesieHne JOrH4ecky npeaejLH0 TPAHCHeHASHTHOW GopMYVJIbI

Jlormueckast popmyna F kmaccndeckoit (hopMabHOM JIOTHKH HYJIEBOTO TIOPSAKA HA3bIBACTCS
JIOTUYECKH TPEAEIbHO TPAHCIIEHJACHTHOW MO OTHOLIEHHUIO K KJIACCMYECKOM apUCTOTENIEBCKOM
TPaIUIIMOHHON JIoTHKe, ecnu (opmyna F u jormuecku WHBEpPCHAsl MO OTHOIICHUIO K HEU
dbopmyna —F , yIOBIETBOPSIOT OJTHOMY U3 CJIETYIOIINUX COTHOIICHUI!
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F=-F

—(F ®—F)

FA-F

F< —F

—(F v —=F)

(F=0A(=F=0)

F=0

OnHoOl M3 COCTAaBHBIX YacTel KJIacCH4ecKoi (opManbHONW JIOTUKA HYJIEBOIO MOpPsAKa
SIBJISIETCS,, ONpENEJIEHHOE B €€ paMKaX MHOXKECTBO YHApPHBIX JIOTHYECKUX OIepalui,
BBIpaXaeMbIX NpuBeAcHHOU HIbke Taodauueii 1.

Tabauna 1. YHapHbIe JIOTHYeCKHe ONepalun

YHaprle JJOTHYECKHUE oIepanun

X glE=(=) | 92x=(=) | g3(1) = (1) | g4(0)= (0)
0 1 0 1 0
1 0 1 1 0

B Ta0auue 1 yHapHBIX JIOTMUECKHUX OIEpaluil MpUHATHI cieAyrole o003HAYeHMs: X —
jorudeckas nepemenHas, g1(x) — pynkuus orpunanus (Herauuu), §2(x) — GyHKIUSA TOXIECTBA,
g3(1) — ToxxaectBenHass (yHKIMs Jgoruueckou eauHuilpl, §4(0) — ToxmecTBeHHAs (QYHKIHS
noruueckoro HyJs. 0 u 1 — norudeckue, TOXIECTBEHHBIE HYIJb U €IMHHUIIA COOTBETCTBEHHO.
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OnpeaeseHye JOrn4ecky CUJILHO TPAHCIEH/ICHTHONW TeOpHH

dopmanibHasg UiU noypopMalibHas TeOpUs Ha3bIBae€TCA MPEAEIbHO TPAHCUEHACHTHOM, ecliu B
Hel CYIIeCTBYIOT XOTs Obl OJIHA Mapa CHIIBHO TpaHCUEHAeHTHBIX hopmyn G u —G.

OnpenejieHne JOrNYeCKH MpeaeJbHO TPAHCIEHIEHTHOH TEOPHH

dopmanbHas WK MoypopMaibHas TEOPHUs Ha3bIBACTCA IMPENEIbHO TPAHCUECHACHTHOU, €CITU B
HEell CymecTBYIOT XOTsS Obl OfHAa mapa NpeleNbHO TpaHCHEHIEHTHhIX ¢opmyn F  u —F,
YIOBJIETBOPSIOLIUX OJTHOMY M3 COOTHOIICHUH (9).

Ilepeiinem Temepb K pPacCMOTPEHUIO IPUHLMIMAIBHOM CXEeMbl JokKa3arenberBa «llepBoi
teopeMbl ['enens». 3aech HEOOXOAMMO MOMYEPKHYTh, YTO HAC B JIAaHHOM CIIy4ae HWHTEPECYET
MMEHHO JIOTMYECKME KOMIIOHEHTBI 3TOro JoKa3aTesbcTBa. M3BecTHo, uro I'enmenem Obuia
BBIBUHYTA JIOTHUYecKas (opmyrna, KoTopas 3aTeM ObUIa TpeBpaimieHa B apu(PMETHUECKYIO
(dbopMylly Ha OCHOBE TaK Ha3bIBaeMOW «Te€lleJIeBOM HyMepaliuu», IMO3BOJISIONICH NepeBecTH
UCXOJHYIO0 JIOTHYecKylo (opmyiny B apudmerndeckyro. OmHAKO, €CTECTBEHHO, YTO MPOIECC
re/IeJIeBCKON apudMeTH3auy Joru4eckod (Qopmysabl HE MEHSET €€ HMCXOJHOH JOrH4ecKoin

CTPYKTYPBI.

Wrtak paccMOTpHM BOMPOC, Kakas ke Jorudeckas (opmyna Obuta BbIBHHYTa KypTom
[emenem. SIBnsisick OiiecTSAIIUM JIOTHKOM ['e/ieNib MOHMMAJ, YTO BbABUTacMas UM (Gopmyna ¢
OJIHOW CTOPOHBI HE JOJDKHA OBITh TOXKAECTBEHHO MPOTHBOPEUYHMBOM, MMOCKOJBKY Takas OCHOBa
JoKa3aTebcTBa OblIa OBl pU3HaHa, Kak «error fundamentalis» B ocHoBaHuMM H0Ka3aTenbCTBA HA
OCHOBaHMH Jloruueckoro 3akoHa Jlynca CkoTa, COTJaCHO KOTOPOMY M3 TOXICCTBEHHO
NPOTHBOPEUMBOi  opMynsl  cremyeT Jiobast  (GopMmyna, BKJIOYAs W TOKICCTBEHHO
npotuBopeuuByto. C npyroit croponsl ['enens 10mkeH ObLT UMETh TBEPAYIO FAPaHTHUIO TOTO, YTO
BbIBUTaeMasi UM (popMmylia, paBHO KaK U €€ OTpHUIIaHWE HE MOTYT OBbITh JI0Ka3aHbl HU B OJJHOM
HEMPOTUBOPEYMBON JIOTUKO-aHAIUTHYECKON (opmanbHONH Wi mony(hopMalbHOM cHcTeMe,
coziepIKalleil akcCHOMATHYECKYI0 apupmMeTHIecKyto cuctemy IleaHo.

Huxe Mbl mokakeM, YTO Ha MHOXKECTBE YHApHBIX OMNeEpaluii Kiaccuyeckod (opmanbHON
JIOTUKM HYJIEBOIO TIOpSAAKAa JEHCTBUTENIBHO CYILIECTBYET HENPOTUBOPEUNBAs JIOTHYECKAs
bopmyna, ynoBieTBopsitomnias copMyInpOBaHHBIM BbIlIEe yciaoBUsAM. IMeHHO Takol (hopmysoin
ABIISICTCA CIEAyIoIas Joruueckas Gpopmya:

—~(x=1) =—{((01) =(12)) = (1,0) (10)

S3bIKOBBIM DKBHBaJE€HTOM paccMoTpeHHOM B (10) Qopmynsl sBisieTcsl yTBEpXKIEHUE:
«HEeBepHO, uYTO (opmyma X sBisercs gokazyemoin». M3 (10) u mpaBun KiacCHYecKOH
(dbopManbHOW JIOTUKM HYJIEBOTO MOpSAKa CJIEAyeT, 4TO Jorudeckas (opMmylia BBIIBUHYTOTO
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YTBEPKJICHUS SIBJISIETCS HENOKA3yeMOM, HO BMECTE C TEM M HENPOTUBOPEUUBOM, CIIETOBATEIBHO
U CaMO YTBEPKJEHUE SABISIETCS C OJHOM CTOPOHBI HENOKAa3yeMbIM, a C JPYroil CTOPOHBI
HenpoTuBopeunBbIM. VictunHOCTHAs ouenka (10) mpencraBieHHONW (GOpMyNbl CBUIAETENBCTBYET
O TOM, 4YTO C TOYKHM 3pEHHs KJIACCHUECKOW (HOpManbHON JIOTUKM HYJIEBOTO IOPSIKA
YTBEP)KICHUE «HEBEPHO, YTO (opMyia X SBISETCS JOKa3yeMOW» SBIISCTCS HEJOKAa3yeMbIM, H
BMECTE C TEM HEIIPOTUBOPEUHUBBIM.

PaccMmoTpum Teneps oTpuiianue gorudeckoit hopmynsl (10), a uMeHHO:
—(—(x=1)) =—(1,0) = (0,1) (11)

N3 (11) u nmpaBui Kiaccuveckor GopMaiibHO# JIOTHKH HYJIEBOTO MOPSIIKA CIIEAYET, YTO U 3Ta
noruueckasi ¢Gopmynia, ¢ OJHOW CTOPOHBI SIBISIETCS HEIOKAa3yeMOH, a ¢ JpYroil CTOPOHBI
HENPOTUBOPEUMBOM. SI3BIKOBBIM 3KBHBaJIEHTOM paccMoTpeHHoil B (11) ¢opmyinbl sBisercs
YTBEP)KICHHUE. HEBEPHO, UTO «HEBEPHO, uTO (Gopmyna X sBiseTcs jaokazyemoit». Ilo mpasuiry
CHSITUS JBOMHOTO OTPHUIIAHUS KJIACCHYECKOM (POopManbHOM JIOTMKH, MOCIEIHEE YTBEPKICHUE
JIOTHYECKU SKBUBAJICHTHO YTBEpPXKIEHHIO: «(popMyna X sBisercd Aokasyemoit». CoriacHo
ucTHHHOCTHOW oneHku (11) mpencraBneHHas ¢opmyna SBISETCS € ODHOH CTOPOHBI
HEJ0Ka3yeMOH, a ¢ APYyroil CTOPOHBI HETPOTUBOPEUMBOM.

W3 npuBeNeHHOrO BBILIE PACCYKIEHUS MbI IOJIYy4aeM Oee Henpomueopeuusvle JOTMUecKue
(hOpMyIIBI, BEIpaKAEMBIC CICHAYIONIMME YTBEPKICHHUSIMH.

G: «HeBepHO, UTO Gopmysia X SIBISIETCS JOKa3yeMOi». (12)
—G: «popmyna X sBiseTcs JOKa3yeMob». (13)

HWrak ™Mbl monmyumnu JjBa pesynbrarta. IlepBbiil pesynbTaT paccmarpuBaerca [exenem ¢
MO3UIMI KJIacCUuecKoi (opMaiabHOW JIOTMKHM HYJIEBOTO IMOpSIKA M 3aKII0YaeTcs B TOM, YTO
MIPEJCTaBICHHbIE KOHTPAJAUKTOPHO IPOTHBOIIOJIOXKHBIE JPYTr JpPYry JOTHYECKHE (OpMYIIBI
KJIacCU4ecKoi (hopMabHOU JoruKy HynaeBoro nopsiaka — (10) u (11) oqHOBpeMEHHO SBISIOTCS C
OJTHON CTOPOHBI HEMPOTUBOPEUHBBIMHU, A C IPYrOi CTOPOHBI HEOKA3yeMbIMH. DTOT pe3yibTaT U
nokasbiBaet «llepByro Teopemy I'enemsi».

Bropoii pesynmprar paccmarpuBaercs lemenem  yxke ¢ NO3ULUMNM  KIACCUYECKOHN
apUCTOTEIEBCKOU TPAAULMOHHON JIOTUKH, B KOTOPOH NEUCTBYET 3aKOH UCKIIFOUEHHOT'O TPETHETO,
II€ HENPOTHUBOPEYUBOCTb YTBEPKICHUM O3HAYaeT HX HCTHHHOCTB. TO €CTh, IOCKOJBKY
¢dopmynsl (12) u (13) HEMPOTUBOPEUMBHI, TO C TOUYKH 3pEHHS APUCTOTENIEBCKON TpaJuIIMOHHON
JIOTUKY OHM SIBJISIIOTCA UCTUHHBIMA. HO B TakoM Cilydae BO3HUKAEeT AHTUHOMMSL:

«HCBCPHO, YTO (bOpMyJ'Ia X SABJIAETCSA ,Z[OK&3y€MOI>i» - HICTUHHO

Y OZTHOBPEMEHHO (14)
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«hopmyna X sBigercs AOKa3yeMoOil» - HCTUHHO

Jlormueckast cutTyauus, omnpezaenseMas napoil yrBepxkaeHuil (14) B Kiaccuueckoi
ApUCTOTENIEBCKOM  TPAJAMLMOHHOW  JIOTHMKE KBanM(uUUuUpyeTcs Kak  aHTHHOMHSA, T.C.
IIPOTUBOpPEYHE.

Mgl 3HaeM, 4TO B paMKax aKCHOMaTW4yecKoi apudmernyeckor cucremsl Ileano, ¢ moMomusio
TeJICJIEBCKOIl HyMepaluu JOrndeckux (opMmyn u yTBepkIeHHi, ['eneneM ObLIM TepeBEICHBI
COTBETCTBYIOIIME JIOTMYECKHE (OPMYNIBI M YTBEP)KACHUS B JIOTUYECKH HSKBHUBAJICHTHBIC
apupmernueckue Gopmyiisl. [lockonbky (14) ¢ TOUKM 3peHUs KIACCUYECKOH apUCTOTENEBCKON
TPaJMLIMOHHON JIOTUKU SBIIIETCS aHTUHOMUEH, T.€. IPOTUBOPEYUEM, TO U COOTBETCTBYIOIINE UM
apupmernueckue (opMyiIbl TaKXKe BBIPAXAIOT MPOTHBOpEYHE. A 3TO 03HAYaeT, 4YTo C
UCIOJb30BAHUEM aKcHMoMaThyeckod apudmernueckoil cuctembl Ileano, [Iederem 6Owvina
8bl16E0EHA AHMUHOMUSA, M.e. NPOMUBOPEUUE HA MHONICECMBE BbICKA3LIAHUL  APUDMEemUUecKou
axcuomamuydeckou meopuu Ileano. COBEPIIEHHO €CTECTBEHHO U IOHATHO, YTO IIOCKOIBKY
IPOTUBOPEUYNE MOIYYEHO, - aPUCHOMENe8CKAsl HeNnpomueopeyusocmy — apugmemuyecko
axcuomamuveckou meopuu Ileano ne mooicem Ovimb OOKa3aHa, MOCKOIIBKY YK€ J0Ka3aHO
obpatHoe. IMeHHO 3TOT cMmbIci uMmeer «Btopas Teopema I'epensi», ¢ y4eToM NpPHUBEIEHHOIO
BBIILIE JIOTMYECKOTO aHajau3a (QakTUYECKH TOBOPSIIAs O TOM, 4YTO HEnpomueopedusocmy
NpOMuUBOPe UBOL meopuu Modxcem Oblmb O00KA3AHA MONLKO 8 NPOMUBOPEUUBOl Meopuu, d
meopus 8 KOMopoll 8bl6e0eHa AHMUHOMUSL He MOJICEM Yiice CUUMAmMbCs Henpomueopedusol 6
apucmomenescKom NOHUMAHUU HenpomueopedusoCmu.

Takum oOpaszoM, ucmunmwiti cmoicn «Bropoil Teopemsl I'efens» 3akiodaercss B TOM, YTO
KJIacCUYecKass  apuCTOTENEBCKas  HEMpPOTHBOPEYMBOCTh  KaXAOH  (QopManbHOM MM
nosiypopManbHON TEOPUH, BKIIOYAIOIIEH aKCMOMATHYECKYIO apu(pMeTHUecKyro cucremy PA,
KJIACCMYECKYIO (DOpPMAIbHYIO JIOTUKY HYJIEBOTO IMOPSI/IKA, & TaKXkKe KJIaCCUYECKYI0 (popMalibHYIO
JIOTHKY IIE€PBOTrO HOpsAKAa He Modicem Obimb O00KA3aHA HEeNnpomueopequso, MOCKOIBKY METOH
Kypra I'enenst ookazvieaem npsamo obpamuoe st camoit cucteMbl PA ¢ npucoedunennvivu x
Hell Kiaccudeckou ¢hOpManbHOU JN02UKOU HYNe8020 NOPAOKA U KIACCUYECKOU @HopMaibHOU
JIO2UKOTL Nep8o2o NOpsOKa.

Hctopruueckn M3BECTHO, UTO OTKpBITHE ['enens SBUIOCH HACTOSIIIUM TOTPSICEHHEM IS
MaTEeMaTHYECKOr0 HAy4yHOro coodiiecTBa Toro BpemeHu. [leno B Tom, uto «Teopemsr I'enensy»
KacaloTcs HE TOJILKO OCHOBAaHUW MaTEMaTHKH, - a TaKKe, U MOXKET ObITh B MEPBYIO OYepelb, -
OCHOBaHUHM CaMOW KJIacCHYecKOW (opMalbHON IOTUKH HYIEBOTO M TEPBOTO TMOPSAKOB, U
apUCTOTENEBCKON JOoruku. Ecnu ¢ mo3ummil kimaccudeckodd ¢GopManbHON IJIOTUKH HYJIEBOTO
nopsnaka reaeneBckue Gopmynsl (10) u (11) sBASIOTCS HEMPOTHMBOPEUYMBBIMHU, TO UX TOYHBIE
JOTUYECKHe o0pa3bl B KJIACCHYECKOW AapUCTOTENCBCKOW TPAAWIIMOHHOW JIOTUKE B BHUJE
yrBepxkaeHuit (12) u (13) o0pa3yroT aHTHHOMHMIO, T.€. AapUCTOTEIEBCKOE (HOpMaIbHOE
npotuBopeune. [Ipu 3ToM paccmaTpuBaemas HaMU reJleNIeBCKasi aHTUHOMMS MTOJTy4€Ha 3aBE0MO
(UHUTHBIMH METOJaMHU, 0€3 PAcCMOTPEHHUS BOIPOCOB, CBSA3AHHBIX C OECKOHEYHOCTBHIO. DTO
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O3HAYaeT, 4YTO coyemauue KIACCUUYECKONW AapUCTOTEIEBCKON TPaJAMLIMOHHOW JIOTMKH C
KJIaCCM4eCKON (hOpMabHOM JIOTUKOM HYJIEBOIO U MEPBOrO MOPSAIKA MOXMCENm 2eHepuposamy
Jlo2udecKue aHmuHOMUU.

[IpuBeneHHBIE BBIIE PE3YJIbTAaThl MOATBEP)KIAIOTCS HCCICJOBAHMAMM, IIPOBEICHHBIMU C
IIPUMEHEHUEM METOJI0B (HOPMaIbHO-JIOTHYECKOH M TEOPETUKO-MHO)KECTBEHHOH CHUCTEMBI
INCOL&TAMLA /1.

B wactHOCTH B padoTe /2/ ObutH chOpMYITMPOBAHBI M IOKA3aHBI CICTYIOIINE TEOPEMBI.

Teopema 0 c1a00i Jornueckoil TpacuenaeHuun (Axsiaeananu A H. - 2011)

Ha MHOXecTBE yHapHBIX JIOTHYECKHUX OMEpPaIiil KIaCCHYECKON (hOpMaIbHOW JIOTHKH HYJIEBOTO
MOPSIJIKA CYIIECTBYIOT JIOTUYECKH €1a00 TpaHceHIeHTHbIE popMyiabsl G ' —G mo oTHOLIEHUIO K
KJIACCUYECKON TPaJULIMOHHON apUCTOTENEBCKOU JIOTUKE.

Teopema 0 npeaeJabHOM Jornueckoii tpancuenaenmu (Axsaenuann A H. — 2011)

Krnaccuueckass ¢opmanbHas JOrvKa HYJIEBOTO TOPSAJKA SBJSETCS JIOTHYECKH MpeleiabHO
TPaHCICHICHTHON (HOpMaThbHOW JOTHYECKON crcTeMoil. Ha MHOMKECTBE YHapHBIX JIOTHYSCKUX
omepanuii BbBIBOJMMA IO KpailHE Mepe oOJHa JIOTMYECKH MPEeAeiIbHO TPAHCLICHICHTHAS

dbopmyia.

B pabote /3/ chopmynupoBaH U JOKa3aH Ha MHOXKECTBE OMHAPHBIX JIOTMUECKHUX Oleparui
KJaccuueckoi (opManbHOM JOTUKM HyNneBoro mopsaka «llepBblii MNPUHIMI  JIOTHKO-
MaTEeMaTHYECKON TPAHCIICHICHITUI.

IepBblii NPUHIMI JOTHKO-MATEMATHYeCKOH Tpancuenaennnm (Axsiaequanu A H. - 2011)

B knaccuueckoii (hopManpHOM TOTHKE HYJAEBOTO MOPSAKA CYIIECTBYIOT TaKHe JIOTHUECKU CUITHHO
TpaHCUEHJEHTHbIE (GOopMynbl A U —A, YTO TO OTIAENBHOCTH JIOTUYECKH HEMPOTHUBOPEUMBO
BBIBOJMMEI, Kak A Tak 1 —A.

Takum o00pa3oM, TpPHUBEJCHHBIC BBIINIE pPE3YIbTAThl, TOJYYEHHBIE B paMKaX CHCTEMBI
INCOL&TAMLA  packpeiBatoT ucmumnnwlii cmuvici «Teopem [Iedens», W JTOKa3bIBalOT
CYIIECTBOBAaHHWE  SIBIICHHS  JIOTMKO-MAaTeMaTHYECKOW TPAHCIEHACHIIMH B  OCHOBaHMSIX
KJIACCUYECKOM TEOPETUKO-MHOKECTBEHHOW MaTEeMAaTUKHU, a TaKK€ B OCHOBAHUAX KJIACCHUYECKOM
(hopMabHON JIOTHUKH.

B nensx manmpHeWIiero aaekBaTHOTO OIMCAHMS PEATbHOTO TOJIOKEHHS el B OCHOBAHHSX
KJIAaCCUYeCKOH (opManbHOW JIOTMKM M TEOPUU MHOXKECTB, MbI OOpaTUMCS K METOAY
BbIIatoIIerocs HeMenkoro mareMaruka dennkca Xaycnopda, mo3BoISIOLIIET0 IPU COOIIOIEHNUN
OTIpEeICTICHHBIX YCIOBUH MpeoOpa3oBbIBaTh TE€ WJIM UWHBIE KCXOJHbIE MHOXKECTBA B
TOMOJIOTUYECKHE POCTPAHCTBA.
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MeTo nipeoOpa3oBaHus UCXOAHBIX MHOXKECTB B OOIIKE TOMOJIOIHYECKHE TPOCTPAHCTBA OYyIeM
OIIMCHIBATH B COOTBETCTBUH C /3/.

OnpeaesaeHye onepannuy 3aMbIKaHus 1o Xaveaopdy

FOBOPHT, YTO B MHOXecTBe R YCTAHOBJICHA OIICpalid 3aMbIKaHUA, CCJIW KaXIOMY

noaMHoxxectBy M < RnocraBneHo B COOTBETCTBHE HEKoTopoe MHOkectBo M c R. M
Ha3bIBACTCS 3aMBIKaHMEM MHOKecTBa M .

OnpeaesaeHye 001ero TomoJ0rn4eckoro NpocTpaucTea no Xayceaopdy

MHuoxectBO R, B KOTOpOM YCTaHOBJEHAa ONepanus 3aMbIKaHUS, HAa3bIBAETCS OOIIMM
TOMOJIOTUYECKUM MPOCTPAHCTBOM 10 Xaycaopdy (MU mo Apyromy — OOIIUM TOMOJIOTUYECKUM
xaycZaophoBbIM  MPOCTPAHCTBOM). JIEMEHTHI  OOILEro TOMOJOTHYECKOro IMPOCTPAHCTBA
Ha3bIBAIOTCA ero Toukamu. [logMHOXKEcTBa mpocTpaHCTBa R HA3bIBAIOTCS TOYCYHBIMH

MHOXKECTBAMH. DJIEMEHTHI 3aMbIKaHHgd M Ha3pIBalOTCSI TOUYKaMHU IIPUKOCHOBCHHUSA MHOKCCTBA
M.

Ecau B omHOM U TOM XK€ MHOXKECTBE YCTAHOBJICHBI ABC PA3HBIX OIICpAIlIUU 3aMBbIKAHU, TO MbI
HMCEM JIBA PA3HLIX TOIIOJIOTHUYCCKUX IIPOCTPAHCTBA.

PaccmoTpum  Temepp  mporecc MOCTPOEHUS  JIOTMYECKUX  OOLIMX  TOHOJOTMYECKUX
xayc1op(oBBIX MPOCTPAHCTB B KJIACCHUECKOM (pOpMaIbHOM JOruKke HyseBoro nopsuaka. [lycts B
o01ieM ciyyae OmpezeseHbl JIOTHYeCKUEe Oonepaluu Ha MHoxkecTBe Bcex N(n=1,...,m,...,N) -
apHBIX JIOTHYECKUX OTHOIIEHUH, rie N - CKOJIb yroHO 0O0JIbIIIOe KOHEYHOE HATYPaIbHOE YUCIIO.
O6o3naunm vepe3 X;(M)-j (j=1..J) - bl BEKTOp 3HAYEHMI JIOTHUECKOTO apryMeHTa Ha
MHOXECTBE M - apHBIX JOTMYECKHX ONepalil KIacCHuecKo (opMabHON JIOTUKU HYJIEBOTO
nopsiaka. [ mosicHeHus, B KadecTBE IIpUMEpa PacCMOTPHUM CIEAYIOIIMKA YacTHBIA CIIydai
(UKCUPOBAaHHOTO BEKTOPA !

x;(3)=(011) (15)

®opmyna (15) o3Hayaer, YyTO B JJaHHOM Cllydyae paccMaTpUBAETCs (PUKCHPOBAHHBIN BEKTOP
3HAYEHUH JIOTHYECKOT0 apryMeHTa Ha MHOKECTBE TePHAPHBIX JIOTHYECKUX OMepaIuil.

OnpenesaeHue AsBHOM JJOrnueckod (popmMyJibl

SIBHO# toruyeckoit (hopMysI0ii Ha MHOXKECTBE M - apHBIX JIOTHYECKUX OINEpaluii KJIacCu4ecKoi
(bopManbHOM JIOTUKU HYJIEBOTO MOPsIKa Ha3bIBaeTcs (popmyna Buia

G<xj> = g<x1,...,xj,...xJ> (16)
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B 06H.I€M cJiyda€ BbIpaxkarolas JTOIMYCCKYIO (byHKI_II/IOHaJ'IBHYIO CBA3b MCXAY JIOTMYCCKHMU

apryMeHTaMu <x j> u (QyHKIUEH G<x j> Ha OCHOBE MPHHSTHIX B KJIACCUYECKOW (POpMaIbHON

JIOTUKC MPaBHUII HPUMCHCHUS JIOTUUCCKHUX OIICPATOPOB.

Onpenesenyue HessBHOU JJorndeckoid GpopMyJibl

HesBHbIME nOornueckuMu (opMysiaMd Ha MHOKECTBE M - apHBIX JIOTHYECKUX OIeparuii
KJIacCH4ecKoi (hopMaibHOU JIOTHKU HYJIEBOTO MOPs/IKAa Ha3bIBalOTCA (DOPMYIIbI BUAA

g<x1,...,xj,...xj>:1 17)

g<xl,...,xj,...x3> =0 (18)

N3 paccmotpenus popmyn (16)-(18) MoxkHO clenarh BBIBOJ, YTO CYLIECTBYIOT ONpeAelCHHbIC
pasnuuusi MEXIy SBHBIMH M HESIBHBIMH JIOTUYCCKMMHU (QOpMyJaMdH. A HMMEHHO, IpH
OTIpEJICICHUH SIBHOW JIOTHMYecKOr (hopMysbl ObLI MPUMEHEH JOTHYECKH OnepaTop TOXKIECTBA,
TOTAAa KaK MPH ONPEACICHH HESIBHOM JIOTMYECKOH (OpMYIbI MPUMEHEH ONepaTop PaBEHCTBA
3HaYeHWH WCTHMHHOCTH, a 3TO O3HAa4yaeT, YTO B JAHHOM CJIy4yae paccMaTpuBaeMas HesBHAS
norudeckas GyHKIHS OIpeessieT MHOKECTBO KOMOWHAIMA BEKTOPOB JIOTHUYECKUX apryMEHTOB,
yJIOBJICTBOPSIIOIINX JaHHOMY paBeHCTBY. B uactHOM ciyuae dopmynst (17) u (18) moryr
MPUHUMATD CIIETYIOUINHA BU!

g<x1,...,xj,...x2J> =1 (19)

g<x1,...,xj,...xj>zo (20)

Onpenenenue JOrH4ecKH MHBEPCHOM Gopmy bl

s dopmynsl (16) noruuecku MHBEPCHOM siBIsieTCsl popmyra

ﬁg<x1,...,xj,...xj> (21)

166



Jlornueckue (opmynbl (17) u (18) ABIAOTCS B3aMMHO JIOTUYECKH WHBEPCHBIMH. Jlormueckue
dbopmynsl (19) u (20) Takxke ABISIOTCS B3aMMHO JIOTUYECKH HHBEPCHBIMH.

OnpenejieHre 001ero TOMOJOTHYECKOI0 MHBEPCHOIO0 JIOTMYECKOr0 IMPOCTPAHCTBA M _€ro

3JIEMCHTOB

OOIee TOMOJOTMYECKOE WHBEPCHOE JIOTMYeCKoe NpocTpaHcTBO SL ompenensiercs Ha
OCHOBAaHHMHM BBEJICHHS OIEpallMM 3aMbIKaHHA Ha MHOXecTBe Bcex N(N=1...,m,..N)- apHbIX

JIOTUYECKUX OIepalnuii Kiaccuyecko (opMaiabHOM JIOTMKH HYJIEBOTO MOPANKA. YIOMSHYTas
oreparys 3aMbIKaHUs OIpeJIeeHa CIeIyIoIeM 00pa3oM.

a. Kaxnoit noruyeckoii hopMmylie Ha KaXJIOM MHOXKECTBE M apHBIX JJOTUYECKUX OIEparlHii
CTaBUTCS BO B3aMMHOO/IHO3HAYHOE COOTBETCTBHE JIOTUUECKH UHBEPCHAs €il popmyna.

b. U3 nynkra (a) HEMOCPEACTBEHHO CIIEAYET, YTO KaXKJIOMY MOAMHOXKECTBY L JIOrHUYECKHX
dopmyn MHOXKecTBa SL Bcex Jjorudeckux (GopMmysl KIACCHYECKOU (hOPMaIbHOM JIOTUKH

HYJIEBOT'O MOPSJIKA COTBETCTBYET €ro 3amMbikaHue L .

C. SL - HaswiBaeTcs OOIIMM TOIOJOTHMYCCKUM HHBEPCHBIM MPOCTPAHCTBOM KJIACCHYCCKOM
(bopManbHON JIOTUKH HYJIEBOTO TIOPSIKA.

d. Jloruueckue GpopMyJibl MPOCTPAHCTBA SL HA3BIBAIOTCS €0 000OIIEHHBIMH JIOTHUSCKHUMHU
TOYKaAMHU UJIN 110 I/IHOMy — €0 JIOTHYCCKUMH DJICMCHTAMHU.

e. Kaxmoe moamuoxkectBo L mpoctpanctBa SL  Ha3bpIBaeTCS TOYEYHBIM JIOTHYECKUM
MHOKECTBOM.
MHO)KGCTBO JIOTUYCCKUX (i)OpMYJ'I E Ha3bIBACTCA JIOTUYCCKUM 3aMBIKAHHUCM |_ .

g. Jlormyeckue TOYKHM (WJIM YTO TO K€ CaMOE€ — JIOTHYECKHE DJIEMEHTHI) JOTHYECKOTO
3aMBbIKaHHUs L HA3bIBAIOTCS JIOTMYECKMMH TOYKAMH CONIPUKOCHOBEHUS TOYEYHOI'O
JIOTUYECKOTro MHOKecTBa L .

BBeneHoe HaMu ompeneneHue M IMOCTPOEHHE OOLIEro TOMOJOTMYECKOro JIOTMYECKOTro
npoctpaHcTBa Sl mo3Bonsier paccMarpuBaTh JAOCTaTOYHO IMUPOKHH CHEKTP BOIMPOCOB,
CBSI3aHHBIX C U3YYEHHUEM JIOTUYECKHX U TONOJOTMYECKHX CBOWCTB KJIACCUYECKOW (popManbHOMN
JIOTUKU HYJIEBOTO MOPSAKA.

Hamu 6bU10 1aHO ompeneneHre MCTMHHOW apUCTOTENeBCKOM jornyeckod (gopmynsl. Jlaaum
TaK)Ke ONpeieNIeHue apUCTOTEIEBCKU TPOTUBOPEUUBOM JTOTHUECKON (POPMYJIBI.

OnpeaeseHe ApUCTOTEIEBCKA MPOTUBOPEUYHUBOM JJOornyeckoid GopMyJabl

Jlormueckast  (opmyna, TIOTHOCTBIO  yAOBJIETBOPSIONIAsE TPEM OCHOBHBIM  3aKOHaM
KJIACCUYECKOW apUCTOTENIEBCKOW TPAAULMOHHOW JIOTMKW, W 3HAYEHHS MCTUHHOCTH KOTOPOM
paBHbl Joruyeckoi O mpu Bcex 3HAUEHUSX, BXOMISIIMX B HEE JIOTHYECKHX IEPEMEHHBIX,
HA3BIBAETCS APUCTOTEIEBCKON UCTUHHOM JTOTHYECKOU (hOpMYIIOii.
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OnpeaeseHre apuCTOTEIEeBCKOM JOrnueckoii hopMvJibl

Jlornueckas opmyna, SBISIOMASACS WM UCTUHHON apuCTOTEIIEBCKOM JIOTMUECKOUW (OpMYIIOH,
WIM apUCTOTENIEBCKU NMPOTUBOPEUMBOM JIOTMYECKON (DOpPMYNON Ha3bIBaeTCs apUCTOTEIIEBCKOU
JIOTUYECKOU (HOpPMYJIOi.

OnpeneeHye HEAPUCTOTEJIEBCKOM JOrnYecKoi (hopMyJIbl

Kaxxnas nmoruueckass ¢opmyna, He SBISIONIASCS apUCTOTEIEBCKON JIOTHUECKON (OpMyIIoi,
HA3BIBAETCS] HEAPUCTOTEICBCKOM JTOTHYECKOU (DOPMYIIOH.

W3 ompeneneHus jorudecku c¢iaabo TpaHcleHeaeHTHOH Qopmyibl, dopmyn (10)-(11),
WUTIOCTPUPYIOIIUX ~ JToKa3aTeabcTBO  «Teopem [emenss» ©  ompeieicHHs JOTHYECKOTO
npoctpanctBa SL, criemyer, 4ro B mpocTpaHcTBe SL  CyIIECTBYIOT JIOTMYECKH C1abo
TPaHCIIEHJACHTHbIE  (OPMYJIBI, HMEIOIKHE TOYHbIE JorH4eckue obpassi G u G,
YIIOBJICTBOPSIIOIINE OIPEIEICHUSIM TPEACIbHO TPAHCICHIACHTHBIX JIOTHUECKUX (opmyi. DTo
00CTOSITEILCTBO O03HAYAET, YTO B JIOTMYECKOM IPOCTpaHCTBE SL Kkpome apHCcTOTENeBCKHX
JOTMYEeCKUX (GOpPMYJ, CYIIECTBYIOT TaK)K€ HEAPUCTOTEIIEBCKUE JIOTHYECKHE (HOPMYJIBI,
SIBJISIFOIIIECS JIOTHUCSCKH TPAHCIICHICHTHBIMH.

OnpenejieHne JJOTHYECKH CHHIYJISIDHOIO MIPOCTPAHCTBA

Jlormueckoe MMPOCTPAHCTBO, COACPIKAIIECC B KAYCCTBC 3JICMCHTOB KaK apUCTOTCIICBCKHUC, TAK U
JIOTUYCCKHU TPAHCICHACHTHLIC q)OpMy.HBI HAa3bIBACTCS JIOTUUCCKU CUHTYIIIPHBIM.

Takum o6pa30M JIOTUYCCKN HHBCEPCHOC 06]]_[66 TOMOJIOTHYCCKOC ITPOCTPAHCTBO SL sBasercs
JIOTUYCCKH CUHTYIISAPHBIM.

Kak at0 cnenyer u3 «llepBoro mpuHUHKIIA JOTUKO-MaTEeMAaTUYECKON TpaHCUEHASHIUN» /4/, B
npoctpaHcTBe SL Ha MHOXKeCTBE OHMHApHBIX JIOTMYECKHX OIEpaluii CyHIECTBYIOT TaKue
JIOTUYECKH CHJIBHO TpAHCLEHAEHTHble @opMyiasl A U —A, 4YTO 1O OTAEIBHOCTH
HENPOTUBOPEUNBO JOKa3yeMbl, Kak opmyna A, Tak 1 —A.

Cka3aHHOE BbIIIE MO3BOJSET HaM JaTh CIEIYIOUIYIO KJIACCH(DUKALMIO JIOTHYECKUX (PopMyl
JIOTMYECKU CHHTYJSIPHOTO MpocTpancTBa SL .

Kaaccupukanus jgornyeckux GopmyJa JOrM4ecKy CHHIYJISAPHOT0 NpocTpaHcrea SL

ApucTroTeneBcKkHe Jorndeckue GopMyIbl.
Jlornuecku cnabo TpaHCUEHIEHTHbBIE (POPMYIIBI.
Jlorudecku CUIBHO TPAHCLEHECHTHBIE (POPMYJIBL.
Jlorudecku npeaenbHO TpaHCLEHAEHTHBIE (OPMYIIBI.

AwbhE
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Takum 00pa3oM Mbl BHIHMM, YTO B KIIACCHYECKOW (POpManbHOH JIOTMKE HYJIEBOTO IMOPSIKA
KpOME apHCTOTEIEBCKON (DOPMaBHOI JIOTUKH CYIIECTBYET TAK)KE JIOTUMECKH TPAHCIICHICHTHAS
M0 OTHOIICHUIO K AapUCTOTENIEBCKOW JIOTMKE — TPAHCICHJICHTHAs (opMalibHasl JIOTHKA.
COBOKYIMTHOCTh apHCTOTEIICBCKOW (OPMAIBHONH JIOTUKA W TPAHCIEHACHTHOW (opManbHON
JIOTHKH 00pa3yeT CUHTYJISIPHYIO (DOPMAbHYIO JIOTHKY.

B pabote /5/ chopmynupoBaHa u JoKa3zaHa ClIEAYOIas Teopema.

Teopema o rege3yuce JIOrHYECKOW TpaHCHEHACHINH B OCHOBAHMH KJACCHYECKOM
maremMaTuku (Axsaeguanu A.H. — 2011)

KonctpykTuBHOE cylecTBoBanue cyetHoro koprexxa LCU  mormueckoro kosamca Ha
MHO’KECTBE YHApHBIX JIOTUYECKUX ONEPalMi SABJISETCS JOCTATOYHBIM YCIIOBUEM JUIsl TEHE3HCA U
cueTHOro  Koprexka uctmHHOocTH  Ul,  cBuaerenbcTByOmEro O  KOHCTPYKTHBHOM
OCYILIECTBUMOCTH I'€HE3UCa JIOTUYECKOW TPAHCLEHAEHIIMM Ha MHOXECTBE YHAPHBIX JOTMYECKHUX
orepanuii B KaXIOW JIOTHKO-MaTeMaTHYeCKOW (popMaibHON WM TOIXy(OpMaTbHOW TEOPHH,
colepKalle  Kjaccudeckyro  (opMarbHYK — JIOTUKY  HyJEeBOro  mopsanaka, «Merton
MaTeMaTUYeCKOU UHIYKIUN» U «AKCUOMY BBIOOpay.

[IpuBeneHHas BpIlIE TEOpPEMA SIBISAETCS HEOIIPOBEPKUMBIM CBUIETEIIBCTBOM O KOHCTPYKTUBHOU

OCYILIECTBUMOCTH JIOTMYECKOTO KOJUIallca M TEHEe3Uca JIOTMYECKOW TpaHCLEHJIECHUUU Ha
MHOKECTBE YHApHBIX JIOTMUECKUX OIepaluil B KaXJ0H JIOTMKO-MaTeMaTHuuecKoil (opmanbHOM
WIA TOoNy(QOpMaIbHONH TEOPHH, COAEpKaIleld KIACCHUECKyl0 (OpMalIbHYIO JIOTUKY HYJIEBOIO
nopsaka, «MeToJl MaTeMaTHYeCKON MHIYKIUU» U «AKCHOMY BbBIOOpa». DTO O3HAuYaeT, YTo B
OCHOBAHMAX  KIACCUYECKOM  TEOPETUKO-MHOXXECTBEHHOM  MAaTE€MAaTUKHU CYyILLECTBYET
TPAHCLEHICHTHAs JIOTHKA, SBJIAIOIIASICS JOTUYECKH MHBEPCHOM IO OTHOLIEHUIO K KJIIACCHYECKOU
apUCTOTEIIEBCKOU TPaAUIMOHHON JIOTHKE.

Taxknm O6p2130M, C Y4€TOM NPHUBCACHHLIX BBLIMIC JOKA3aTCIBCTB MBI MOKEM 3aKJIIOYHUTH, YTO B
OCHOBAaHHUAX KJacCHYecKoM (opManbHOM JIOTMKM HYJIEBOTO IMOpsAAKAa W  OCHOBaHUSX
KJIACCHYECKON TEOPETUKO-MHOKECTBEHHON MAaTEMAaTUKU KPOME apUCTOTEIIEBCKON KIIACCHYECKOU
TPAJUIIMOHHON JIOTUKM CYIIECTBYET TaKKe TpAHCUEHIEHTHas (QopMalibHas JIOTHKA.
COBOKYITHOCTh apUCTOTENIEBCKON KJIACCUYECKON TpPaAMIIMOHHOW JIOTMKU U TPAaHCLEHIEHTHON
¢dopmanpHOW JOrMKM 00Opa3yeT CHHIYIApHYIO (OpMalbHYIO JIOTHKY B  OCHOBaHMSX
KJIACCUYECKOM  TEOPETHMKO-MHOXKXCCTBEHHOM  MAaTEMATHKH, COACpXKAIlEed  KIACCHYECKYIO
(dbopManpHYIO JIOTUKY HYJIEBOro mnopsjaka, «MeToj MaTeMaTH4eCKOM MHAYKIUH» U «AKCHOMY
BBIOOPA», UTO U SABJISETCS JIOTUUECKU CUHTYJISIPHBIM penieHrneM «Btopoii npobnems! ['unbOepTa»
JUIsl OCHOBAaHMM KJIACCUYECKOU TEOPETUKO-MHOKECTBEHHOM MATEMATHUKHU.
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3AKVIFOYEHHUE

B 3axnroueHue Mbl IPOAHAIM3UPYEM PE3YJIBTATHI NPEACTABICHHOIO BBILIE UCCICIOBAHUS 10
W3YUCHHIO SIBJICHUS JIOTMYECKOH TPAHCLUEHACHIIMH B OCHOBAHUAX KJIACCHUYECKOW (HOpMalIbHOM
JIOTUKH U KJIACCUYECKON TEOPUU MHOKECTB.

B nepByto odepenp HEOOXOAUMO OTMETUTh, YTO HECMOTpPS. HAa TO OOCTOSITENBCTBO, YTO BCE
(dopmanuzyeMble B paMKax KJIacCHYECKOH (pOpMaibHOM JIOTMKH HYJIEBOI'O MOPSIKA JIOTHYECKHE
(GopMysbl apUCTOTENEBCKOM TPaJULMOHHOM JIOTMKU SIBJSIFOTCSA HCTHMHHBIMU TakXke U B
KJIacCUYeCcKOM (opManbHON JIOTMKE HYJIEBOrO MOpsAaKa, TEM HE MeHee Kiaccuyeckas
¢dopmanpHas JIOTMKAa HYJIEBOrO TOpsIKa B 3HAQUUTEIBHOW CTENEHU OTJIMYACTCS OT
apUCTOTEJIEBCKOM TPAJAMLIMOHHOM JIOTMKOW BBICKa3blBaHUM. Huke npuBENEHBl IyHKTHI,
COTJIACHO KOTOPBIM MOKHO CYJUTh 00 YITOMSHYTOM pa3iIHunu.

1. B xmaccuueckod (OpMaNbHOM JIOTMKE HYJIEBOTO TMOPSAKAa CYIIECTBYIOT TakKue
HENpPOTUBOPEUMBLIE JIOTHYECKUE (OPMYJbl, KOTOpble HE COOTBETCBYIOT TPEThbEMY
OCHOBHOMY 3aKOHY apUCTOTEJIEBCKOM JIOTMKH 00 NCKIIOYEHHOM TPETHEM.

2. B xnaccuueckoil (opMasbHOM JIOTMKE HYJIEBOTO HOpsiiKa CYLIECTBYIOT —Takue
HEMPOTUBOPEUMBLIE JIOTHYECKHE (OPMYJIbl, KOHBIOHKLHS KOTOPBIX HPUBOAUT K
00pa30BaHUIO  TOXKIECTBEHHO MNPOTHBOpeYMBOW  ¢opmynsl. B apucroreneBckoit
TPaJMLIMOHHON JIOTMKE KOHBIOHKIMS HEMpPOTHUBOPEYMBBIX (OpMysT HA0O0pOT Bceraa
SBJSICTCS UICTUHHOM.

3. B kmaccuyeckoit popManabHO#M JOTHKE HYJIEBOTO MOPSIKA CYIIECTBYIOT TaKHE JIOTHIECKHE
HEeNpOTHBOpeUMBbIe (popMynsl A M —A, YTO MO OT/AEIBHOCTH HENMPOTUBOPEUHUBO MOXKHO
BBIBECTH, Kak A Tak U —A. B apucTOTENneBCKOM TpaJWLIMOHHOW JIOTMKE 3Ta JIOTHYECKas
CUTYyallus KBATM(PHUIHUPYETCsl KAK aHTUHOMHUS, TO €CTh KaK MPOTUBOpEYHE.

4. B pszpe ciydaeB couyeTaHUE KJIACCHUECKOM (opManbHON JIOTMKM HYJIEBOIO MOpSJIKa C
apUCTOTENIEBCKON TPaJIMLIMOHHON JIOTUKOM MPUBOAUT K 0Opa30BaHUIO aHTUHOMMUI, TO €CTh
ApPUCTOTENIEBCKUX MPOTUBOPEUNH.

5. ApucroreneBckas TpaJUIIMOHHAs JOTHKA SBJISETCS HEMOJIHOM, MOCKOJIbKY HE MOXET JaTh
JIOTUYECKH a/IEKBAaTHOE pEeIlleHHE KJIACCMYECKHUX IapanokcoB. Knaccuueckas gopmanbHas
JIOTUKAa HYJIEBOTO TMOpsJIKa SBJISETCS TOJHOW, MOXKET JaTh aJeKBAaTHOE pelIeHHE
KJIACCUYECKUX NapaJOKCOB.

6. B mpocTtpancTBe jnoruyeckux (HopMyia KIacCHUecKo (opManbHON JIOTUKH HYJIEBOTO
NOpsIIKAa apUCTOTENIEBCKAsl TPAAUIIMOHHAS JIOTHKA SIBISETCS JIMIIb YaCTHBIM CIIy4aeM, a B
TOM JK€ IPOCTPAHCTBE CYIIECTBYET TAKXKE JIOTMYECKH NPEIENbHO TPAHCLEHICHTHAS
JIOTHYECKasl CHCTEMa, SBIIAIOIIASACA JIOTUYECKHM HHBEPCHOM IO OTHOILIEHUIO K CHCTEME
apUCTOTEIEBCKON TPAAUIIMOHHOW JIOTHKH.

7. ApucroreneBckas TpaJWIIMOHHAS JOTHKA M Kilaccuueckas (opMabHas JOTUKA HYJIEBOTO
MOPsJIKAa UMEIOT PA3JINYHbIE KPUTEPUU HEMPOTHUBOPEUUBOCTH.
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B cBere HCCICAOBaHUsA JIOTHYCCKUX 0COOEHHOCTEH KJIaCCHUYECKOM TEOpHUHU MHOXECTB U
aKCMOMAaTHYECKON cucTeMBbI I1leaHo MOKHO OTMETHTD CICOYIOINUEC 00CTOSTEIbCTBA.

10.

[TpunsiTue «AKCHOMBI IIyCTOI'O MHOKECTBA» JI€JIa€T HEBO3MOXKHBIM JIOTUUECKOE OTCEUEHUE
apUCTOTEIIEBCKU IIPOTUBOPEUYMBBIX KIJIACCOB.

«Teopema Kanropa» B 001mmem ciiyuae He SIBISIETCSI BEPHOW, MOCKOJIBKY HapyIIASTCs JUIS
0ECKOHEUHOr0 CUHIYJISIPHOT0 MHOKecTBa U.

Kaxxmoe mHOkecTBo THma b, ynomnerBopsiromee «AKCHOME PETYISPHOCTHY» SIBISICTCS
3JIEMEHTOM JIOTHYECKHU TpaHcleHaeHTHoro R-kiacca Paccena.

OTpunlanue KOHCTPYKTHBHOTIO CYLECTBOBAHMS JIOTUYECKH IPENEIbHO TPAaHCUEHACHTHBIX
KJIACCOB HEJI0Ka3yeMo B akcnomarmueckux cucremax ZF u ZFC.

«Axkcuoma BeIOOpa» B coueTaHuu ¢ «MeTooM MaTeMaTUYeCKON MHAYKIMU» U II100aIbHO
HENPOTUBOPEUUBON KJIacCHYECKOW (hOpMarabHOW JIOTUKOW HYJIEBOIO TOpSAKAa B psje
CIIy4aeB MPHUBOJIUT K O0Opa30BaHUIO MHOKECTBEHHBIX APUCTOTEIEBCKUX HMPOTUBOPEUHUM U
IeHE3MCY JIOTMUYECKH MPeIebHO TPAHCLEHAEHTHOH (pOpMaIbHO-IIOTHYECKON CUCTEMBI.
Hecmotps Ha To, uTO akcnomaruueckas cucreMa [leano, corsacHo pesyibratam I'epxapna
I'eHnieHa sBiIAeTCS BHYTPEHHE HEMPOTHUBOPEYMBOM, BMECTE C 3TUM OHA B COUYETaHUM C
«AKcHOMOHN BbIOOpa» U II0OAIbHO HENPOTUBOPEUMBOM KIIacCMUECKOM (QopmaabHOI
JIOTUKOI HYJIEBOI'O MOPSAJKA B Psi/ie CIy4aeB 00pa3yeT MHOXKECTBEHHbIE apUCTOTEIEBCKUE
IIPOTUBOPEUMS, SKBUBAJIEHTHBIE JJOTUYECKH MTPEIETBbHO TPAHCLIEHIEHTHBIM (POpMYJIaM.
«Teopemer ['enens» CBUIETENBCTBYIOT O I'€HE3MCE APUCTOTEIIEBCKUX NMPOTUBOPEUNN IIPU
COYETaHUH AKCMOMATH4ECKOMN cucTemsl [IeaHo, apucToTeNneBCKOM TpaJUuIIMOHHOM JIOTUKH U
KJIaCCHYECKOM (hopMabHOMN JIOTUKU HYJIEBOTO MOPSIJIKA.

Coueranue 0CHOBHBIX akcloM Teopuu ZFC ¢ apucTOTeNneBCKON TpaJuIIMOHHON JOTMKON U
KJaccuyeckoil  (opManbHON  JOrMKOM HyJeBOro M MEpBOrO mopsaka oOpasyer
CHUHTYJSIPHYIO  (DOPMaNbHO-JIOTHYECKYIO ~ CHUCTEMY, COJEpXKAILlyl0 MHOXECTBEHHbIE
JOTMYECKH  NPEJeNbHO-TPAHCICHJCHTHbIE  (OPMYJIBI, JIOTUYECKH  SKBHUBAJICHTHBIE
OTPHILIAHUIO BTOPOT'O U TPETHETO 3AKOHOB APUCTOTEIEBCKOM TPAIULIMOHHOM JIOTUKH.
CHATHE BoOIpoca apHCTOTEJIEBCKOW MPOTHUBOPEUMBOCTH B OCHOBAHUSAX KIJIACCHYECKON
TEOpPUU MHOXKECTB BO3MOXKHO JIMIIb T[pPU YCIOBUM BBEAECHHUS B SBHOM BHJE
TPaHC(UHUTHOTO BPEMEHHU IPH OMUCAHUN OECKOHEUYHBIX MHOMXECTB M CBSI3aHHBIX C HUMHU
0OECKOHEUHBIX MPOLIECCOB.

B Teopun MHOXECTB M KJIacCOB B CBSI3M ¢ HEOOXOJMMOCTBIO BBEICHUS BPEMEHHU B SIBHOM
BUJIe, HEOOXOIMMO TaKkKe YUuThIBaTh A 1 B oruku Bpemenu.
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