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HexkoTopble npeaBapuTeibHbIE YCJIOBUS JJiI CO3JaHUS
«MHOTOMWPOBOII TEOPUU BCETO» U PA3BUTUL
WHTEJJIEKTYaJIbHOW MHTYUIAN "

NBan Anekcanaposud KapneHko

HarmonasibHbBIN HccIe[0BaTeIbCKNN yHIBepCcUuTeT «BhICImas MKojIa SKOHOMKH».
Poccuitckaa @eneparust, 109028, r. Mocksa, [lokposckuit 6yabBap, 1. 11.
E-mail: gobzev@hse.ru

AHHOTaLlI/IH: B crarne IIOABEPraroTCA COMHEHUIO HEKOTOPbBIEC KJIaACCUYIECKUE ITPUHIIUIIBI JIOTH-
K1, OCHOBaHHbIE Ha Tp&,ZIPIILI/IOHHOfI I/IHTeJ'IJIeKTyaJIbHOIjI UHTYUIIUU. B JaCTHOCTHU, OCIIapUBa-
€TCdAd MHTYUTUBHAas IIPUEMJIEMOCTb Tpe6OBaHI/I$[ HEIIPOTUBOPEYUBOCTHU, IIPDUHIUIIA U3 IIPOTHU-
BOpe4dud CJIeayeT BCe, 9TO yroAHO», 3aKOHa UCKJ/IIOYEHHOI'O TPETHETO U HEKOTOPBIX IPYTIUX.

B smreparype, 0COBEHHO JIOTMYECKOi, 9TOI TpOGIeMATHKE IOCBSIIEHO MHOXKECTBO HCCJIE]I0-
Banwnit B reuenne X X—XXI BB. B Hacrosmeit pabore hopMymupyeTcst HOBBIi TIOIXO, OCHOBAH-
HBIl Ha TUIIOTE3€ «MHOTNOMUPOBOI TEOPHM BCEr0» — TUIIOTE3€e, KOTOpas 0Aa3UpyeTcs Ha HJIee
MPU3HAHUST MYJIBTUBCEJIEHHON KaK aKTyaJIbHOM peajbHOCTU. Takasi rumoresa 6pocaeT BbI3OB
CYIIECTBYIONIAM TOIXOJaM K HAYIHOMY UCCJIEIOBAHUIO, TIOHATUIO U KPUTEPUSIM HAYIHOM TEO-
pun. Ona TpebyeT oTKa3a OT psijia TPAJAUIMOHHBIX MPEJCTABJIEHUI, HAIIpDUMED OT TOH poJin
KJIACCUIECKOTO SKCIIEPUMEHTa B OOOCHOBAHWH TEOPHUH, KOTOPYIO OH UIPAET KAaK WHTYHUTUBHO
IpUEMJIEMBIH (B « MHOTOMHPOBOW TEOPUM BCETO» OH TAKOBBIM HE SBJISIETCH).

Pabora ncxomuT n3 JOIyeHns, 9YTO MYJIbTUBCEIEHHA SABJISETC OO bEKTUBHOM PeaIbHOCTHIO.
st 060CHOBaHUST OCHOBHOM WIeW He BayKHO, KaKasl MMEHHO U3 PACIPOCTPAHEHHBIX B HACTO-
drree BpeMs KOHIIEIIUI MHOXKECTBA MHUPOB OJIM3Ka K JIEHCTBUTEIBHOCTU, 3HAYCHHE HNMEET
TOJIBKO YTO, YTO TAKasl MOJEJb JOJ2KHA OBITH JIOTHYECKH COBMECTHMA C COOTBETCTBYIOIIUMU
TeopusaMU B (DUBMKE W KOCMOJIOTHH (HAIPUMEDP, MHOTOMHPOBAasi MHTEPIPETAIHAs KBAHTOBOI
MEXaHUKH, CTPYHHBIA janmmadT, xaoTndeckas MHJIANUS 1 HeKOTopble apyrue). IIpu sTom,
KOHEYHO, ocTaeTcs (PaKTOM, YTO ITH MOJEJH HUMEIOT CTATyC IUIIOTES.

BrickazpIBaeTCs IPeANoOIOKeHNe, ITO HHTEJUIEKTYaJIbHAs HHTY UM, COOTBETCTBYIOIIAsT KOP-
PEKTHOMY OIIMCaHUIO MHUpPA, JOJI?KHa OCHOBBIBATBHCA HA MHOIOMUPOBOM IIOJXO/IE, ITIOCKOJIBKY
MMEHHO TaKOW IIOJIXOJ] ITO3BOJISIET CHSATh HEKOTOPBIE HepelleHHbIe IPOOIeMbl KaK KOHTPUHTY-
nruBHble. OGOCHOBBIBAETCS, ITO COOTBETCTBYIONUM JIOTHIECKUM 0A3UCOM IJIsI TAKOW TEOpUU
MOXKET CTaTh [AapaHEIPOTUBOPEUINBAs JIOTUKa (MM KBAHTOBAs JIOTUKA, BO3SMOXKHO, COBMECTH-
Masi ¢ Hell, YTO HyKHO ITOKa3bIBATh OTJEJBHO) KaK CTPOSIIAsICsS Ha MPEJICTABJIEHUSIX, [IPH-
O/IIKEHHBIX K (DYHIaMEHTAJILHOMY YCTPOICTBY MHpA.

* Pabora BBIITOJTHEHA, pu IO/ JIEPKKE PHO®, IIPOEKT Ne 22-18-00450,
https://rscf.ru/project/22-18-00450/

© Kapnenko N.A., 2023
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KirouyeBbie ciioBa: HEIIPOTUBOPEYNBOCTD, IIapaHEIIPOTUBOPEYUBOCTDb, MYJIbTUBCEJIEHHA,
Teopusd BCEro, KOCMOJIOTUA, UHTYUIUA, SKCIIEPDUMEHT

g nurupoBanusa: Kapnewxo M. A. HekoTopsle IipeiBapUTeIbHbIE YCJIOBHA JIJISI CO3JAHUS
«MHOTOMUPOBO#l T€OPHU BCETO» M PA3BUTUSA MHTEJUIEKTYya bHOW maTywruu // Jlormaeckme
nccnenosanus / Logical Investigations. 2023. T. 29. Ne 1. C. 9-29. DOIL: 10.21146/2074-1472-
2023-29-1-9-29

Bsenenne

Ha CeFO,ZLHE{LHHI/Iﬁ JeHb B KOCMOJIOI'HA CymeCTByeT HECKOJIBKO pa60qI/IX KOH-
IHEINHil MHOYKECTBA MIPOB!, pabOvnX B TOM CMBIC/IE, ITO OHH JIOTHYECKH COBMe-
CTUMBI C DA30BBIMU TEOPUSIMU, HA KOTOPLIX OHM OCHOBAHBI, U MIPEJIATAIOT P
BasKHBIX CJIEJCTBHI I Pa3BUTHA (PUIocODUN HAYKH. DTHU CIEJICTBAS UMEIOT
KaK OHTOJIOTMYECKHIT, TaK U 3IHUCTEeMOJIOIHYecKuii xapakTep. B nepsyio ouepen
OHU BazKHBI JIJIs IOHUMAHHUS TOTO, KAK MOYKET OBITH yCTPOEH MUP Ha (DyHIaMeH-
TaJILHOM YPOBHE U KaK JOJIZKHBLI pa0oTaTh MeXaHU3MBI €ro II03HaHus, u Gojee
TOTO — MOTYT OYEPUYUBATH IPAHUIILI STOTO IIO3HAHUS.

OueBuIHO, HU OJIHA U3 3TUX KOHIICHIMIT Ha CEroJHsIIIHUI JIeHb He UMeeT
9KCIIEPUMEHTATBLHOIO 000CHOBaHUS (U MOYKET OKA3aThCsl TaK, YTO HE MOJIYIUT).
Bce onu MoryT okazarbcs HeBepHBL. TeM He MeHee TO, YTO OHH COBMECTHMBI
¢ pabotaomuMy HUNIECKUMHI TEOPUSIMUA, U TO OOCTOATEIBCTBO, UTO 3HAUM-
TeJIbHAas YaCTh HAYyYHOrO COOOIIECTBA IPUHUMAET UX, FOBOPUT O TOM, 9TO OHU
3aCJIYKHUBAIOT CEPbE3HOI0 OTHOMICHHSZ.

31ech 1O, MHOIOMHPOBBIMU MOJIEISIMU, UCTOPUSI KOTOPBIX HACYUTBHIBACT
CTOJIeTHUSI, OYIyT MOHUMATLCS JIMITL T€, KOTOPbIe KOPPEJIUPYIOT C COBPEMEH-
HOIl (PUBUKOII M KOCMOJIOTHEH, W ABJSIOTCS HAyYHO JIeTePMUHUPOBAHHBLIMU.
Mgl onmpaeMcsi Ha TaKHe MOJEIN, KaK MHOIOMUPOBasl MHTEPIIPETAIMS JBeE-
perra [Everett, 2015|, crienapwuii xaoruuaeckoit nadismun |Linde, 1982} [Linde,
1983|, mozenb crpynsoro sanmmadra [Susskind, 2003| u HekoTopsle gpyrue.

Bce atu Momenm mpepmosiaraioT CymecTBOBaHUE JIPYTUX BCEJICHHBIX. Hemm
OCHOBHasd HJied — Hjaed O TOM, 4YTO d)yH,ZLaMeHTaJH)Haﬂ PEaJIbHOCTDL ABJIAETCHA
MHOTOMHUPOBOIi, — BEpHA, TO 3TO NPUBOAUT K MHTEPECHBIM WM BAsKHBIM BBIBO-
JIaM, UMEIOIIUM CYIIECTBEHHOE 3HAYeHHUe JJIs JIY4IIero IIOHMMAHUS TOrO, 4eM
SIBJISTIOTCsI (MJIM JIOJIZKHBI SIBJISITHCS) TEOPUSI, 3aKOH, S9KCIIEPUMEHT U HEKOTOPbIE

1B TeKcTe CTaThU MCIHOJIB3YIOTCSI BHIPAYKEHNS] «MYJIETUBCEIEHHAST», «<MHOIOMHPOBBIE KOH-
LEMNIUN», < MHOTOMUPOBBIE MOJIE/IN» KaK CHHOHUMUYHBIE U CJIY2KAT 0003HAYEHMEM sl JTFOOBIX
BapUaHTOB MYJIbTUBCEJIEHHBIX. MBI pacCMaTpuBaeM U3 KaK COBMECTUMBbIE, H0JIee TOTO, JJIs Ha-
MIUX Iesielt Jaxke TpeOyeTcss uX coBMelneHune. TaMm, rae pedb UIeT O KOHKPETHBIX MOJEJISX,
HCIIOJIB3YIOTCS COOTBETCTBYIOIIVE IIPUHATHIE B HAYYHOI JINTEpAType HA3BaHUS: «MHOTOMUPO-
Basl HHTEPIPETAINSA», «Xa0TUIECKasT WHJISIUT», «CTPYHHBIN JTAaHAIAMT U T.1.

2BoJtee TOro, B COBPEMEHHOM HAYYHOM COOBIIECTBE YK€ HEBO3MOYKHO OTBEPIAThb C IIOJIHOM
YBEPEHHOCTBIO, UYTO MUP IIPEJICTABISIET COOO MYJIBTUBCEIEHHYIO, HO B 9TO MOYXKHO HE BEPHUTb.
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JPYyTHe OCHOBOIIOJIAraloNIne JIEMEHThI HAyIHOTO UCCAeI0BaHUsS. Kpome Toro,
3TO HO3BOJIUT OObACHATH HEKOTOPBIE (DAKTHI, KACAIOIIUEC JIOTHICCKUX CHCTEM
n I/IHTeJIJIeKTyaJIbHOfI NHTYyUIINnu B oeJioM, a TakK>Ke OTBETUTH Ha BOIIPOC, YeM
MOKeT OBITHb BBbI3BaHA KOHTPUHTYUTHBHOCTH HEKOTOPBIX 0A30BBIX IPUHIMIIOB
KJIACCUYECKOI JIOTUKU.

1. MHuoromMmupoBble MO/I€JIT

O/ii0 M3 TPEMMYIIECTB MHOTOMUPOBBIX MOJEIedl 3aKII0IAETCS B TOM, 9ITO
OHHM CHHUMAIOT IIpObGJieMy TOHKOIH HacTpoiiku Beestennoi (cm. |Rees, 2001%
Colyvan et al., 2005]). D10 CIOPHBIH BOIPOC, HEKOTOPbIE CYUTAIOT, YTO CKO-
pee 3TO OTKa3 OT perieHust npobsembl, dem ee permrenue. [lo kpaitaeit mepe,
MOXKHO CKa3aTh, UTO OHU ee cHUMaIOT. [IpobiemMa TOHKOI HACTPOWKHM COCTOUT B
TOM, YTO CYIIECTBYeT psiJi (DyHIAMEHTAIBHBIX KOHCTAHT (KOCMOJIOIHMYECKast M0
CTOSTHHAST, CKOPOCTD CBETA, I'PABUTAIMOHHAS IIOCTOsIHHAS, ITOCTOsiHHAs [[1anKa,
Macca 3JEKTPOHA U TPOTOHA, 3aPsiJT SJICKTPOHA U T.11.), He3HAUYNTEIbHOE N3MEeHe-
HUE KOTOPbIX IIPUBEJIO Obl K HEBO3MOXKHOCTH CYIIECTBOBAHUS BCEJICHHON B TOM
BUJE, B KOTOPOM OHa cyIecTByeT. 110 3T0if mpudmHe BO3HMKAIOT TPaBOMeEPHBIE
BOIIPOCHI — IOYEMY 3TU KOHCTAHTHI UMEIOT MMEHHO Takue 3HadeHus! Moryn
661 oHN OBITH Apyrumu’! OuU3nTecKre TEOPUHU, KOTOPBIE U3YUIAIOT WX, OTBETHI
Ha 3TU BOIPOCHI HE JAIOT. DTU KOHCTAHTHI HE BBIBOISATCs, Hanpumep, B CraH-
JApTHOI MOJIesIn, HO UX MOXKHO HOJIyddTh u3 sKkciepumMenTta (cMm. [Nagashima,
2013|). To ecrb dyHmaMeHTAIbHBIE TADAMETPBI HAIIErO0 MUpPa He MPeJICKA3bl-
BAIOTCS CYIIECTBYIONUME TEOPUSIMU U HUKAK HE OObICHIIOTCS — OHU TAKOBHI,
MIPOCTO MOTOMY YTO TaKOBHI.

Nmenno 310 06CTOATENIHCTBO CYIIECTBEHHO IIOMOJHIIO PSIbI CTOPOHHIKOB
MYJILTUBCEJIEHHOMN, HAUYMHAs C rmocjeaneir yerseptu XX B. B camoMm 1este, ecn
HET HUKAKHUX [PUYUH, [IOYEeMYy apaMerpaM Hejb3s ObITh JIPYTUMU, JIOTHIHO
(B COOTBETCTBUU C MIPUHIUIIOM JIOCTATOYHOTO OCHOBAHUSI) TPEIOJIOKUTD, UTO
CYIIECTBYIOT JIPyrue MUPHI, T/l PEAJIM30BaHbl BCe BO3MOXKHbBIE cileHapuu. Pa-
3yMeeTcs, 3TO He 0oJjiee UeM IMPEJIOIOKeHNe, HUKTO He HaOJIIOMAT 9TU MUDPBI
(x0Ts1, KaK yKe 0TMEeYasioCch, COOTBETCTBYIOIIIE MUIIOTE3bI B PsiJIe CIIyUaeB COMe-
CTUMBI ¢ pabounMu (DU3UIECKUMHU TEOPUSMH U MOTYT ObITh OIKUCAHBI MaTeMa-
ruaeckn). OjHAKO, KAK HAM IIPEJICTABIISIETCsI, IIPE/IIIOJIOYKEHNE BIIOJIHE PAa3yM-
HOE — JIO TeX ITIOp, MOKa He MOSABUTCH (pU3ndecKasi TeOpHs, KOTopas MpeJcKa-
JKeT (MIO3BOJIUT BBIBECTH C TIOMOIIHIO NMEIONIUXCsl Y Hee MHCTPYMEHTOB) 6a30BbIe
KOHCTAHTBI HaIiero mupa. Ho, Kak Ham 1npeJicrapiisieTcs, TaKOi TEOPUH HUKOT/IA
He Gyjier (XOTsl, KOHEYHO, MOXKeM U omubarbesi B 9ToM Borpoce). He Gyzer 110
TO IPUYNHE, YTO €CJIU HOJJINHHAS PEAJHBHOCTD — 9TO MYJbTUBCEJIEHHAS, TO Ta-
KO Teopuu He MOXKeT ObITh. Ho MOXKeT OBITh CO3/1aHO TO, UTO YACTO HA3BIBAIOT
rpomkuM TepmuHoM «Teopusi Bcero» |Tegmark, 1988|.
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O6bruno noj «Teopueil Bcero» NMOHMMAETCS TEOPUSL, KOTOPasd 00beIUHAET
Bce dyHmaMeHTaIbHble B3anMojeicTeus [Barrow, 2008|. Takywo rteopuio Tak-
ke HasbiBaroT «KBaHTOBOI Teopueil rpasuraruny [Oriti, 2009|, moromy uTO
rPaBUTAIMOHHOE B3aUMOJENCTBUE — €IWHCTBEHHOE, KOTOPOI'O HET B KBAHTO-
Boil Teopuu 1oJist B Buje CraHAapTHON Mojesn. MBI 37eCh XOTUM paCIIupUThH
nounmanue «Teopuu Bceroy. CyIecTByIOIHe MPETEH/IEHTHI Ha 3Banue Teopun
BCEro, HAIIPUMED T€OPUsi CYIIEPCTPYH, IIPEJIarailoT JOBOJIBLHO CJI0KHBIE MOIEJIN,
TPYJHO COOTHOCUMBIE ¢ HAOIOAAEMOH peasibHOCThIO. B Teopuu cymnepcTpyH Mbl
BUJIUM JIOLIOJIHUTEIbHbIE [IPOCTpaHCTBeHHbIe n3Mepenus: |Witten, 1995|, muo-
romMepHbie OpaHbl U OY€Hb OOJIBINOE YHUCJIO BAPDUAHTOB KOMIIAKTUMDUKAIMN U3~
MepeHUil, KOTOpble HA3bIBAIOTCsI MHOrooOpasusamu Kamraou-Ay. Teopus ne naet
HAKAKOT'O MHCTPYMEHTA BBIYUCJIEHUS] TOIO MHOro00pas3usi, KOTOPOE OIHMCHIBAJIO
OBl Hally BCeJIeHHYI0. Bee 9T MHOrooOpasusi BBITVISIAT KaK PaBHOIIPABHBIE —
KaK Pa3/InIHbIE BAPUAHTHI PEAIM3aIlln BCEJIEHHON, NHAYE TOBOPs, KaK OIUCA-
HUS PA3HBIX MUPOB.

Muoromuposast Teopust Bcero (ecju Takasi MOSBUTCsI) — (DyHIAMEHTATb-
Hasl TEOpHUsl, NPETEHIyIOMAas Ha ONUCAHNE BCeX (DU3MYECKUX B3aMMOJIEHCTBHI
BO BCEX BOBMOXKHBIX MHUpaX — B IIPUHIAIE HE MOMKET COJIepKATh TaKhe MH-
CTPYMEHTBI U JleJIaTh TakKue mpejcka3anus. [loromy 9To OHA paccMaTpuUBaeT
BCE BO3MOXKHbBIE MUPBI KAK PABHOIPABHBIC, U HU OJMH U3 HUX HE MOMKET OBbITh
BBIJIEJICHHBIM, U, CJIEJIOBATE/ILHO, TeOpUs Oy/IeT IIPE/ICKa3bIBATL BCE TEOPETUYIe-
CKHM BO3MOYKHBIE TTapAMETPBI (ITO, BEPOSATHO, M MPOUCXOJUT B CJIydae TEOPHUU
cynepcrpyt) [Yau, Nadis, 2010].

ITo 3Toit HpUYMHE, TOBOPA O TEOPUH BCEr0, MbI II0JPa3yMeBaeM TaKylo Teo-
PHUIO, KOTOpasl OIKCBIBAET BCe BO3MOXKHBIE MUDPBI (HE KarKIbIil B OTJIEJIbHOCTH,
MHAYE 3TO OBLIO ObI MHOXKECTEO OTJICILHBIX TEOPHii, a 3aaeT OOILyI0 MOJIE/b U
uHCTpyMeHThI). Ho 9TO 03HAUAET, 9TO SKCIEPUMEHT B CBOEM KJIACCHIECKOM SITH-
CTEeMOJIOTUYIECKOM 3HAYCHHNUN U ITPAKTUYICCKOM IIPDUMEHCHUN B TaKoi Teopuun Te-
psieT 9acTh JI0Ka3aTeIbHO CHJTBl HHCTPYMEHTA, TOATBEPYK IAIOIIEro 1 OPOBEp-
raoiiero TeopHuio B 1eJIOM. Ec/in Teopusl olmMchIBaeT MHOYKECTBO MUPOB C Pas-
HBIMI (DYHTAMEHTATLHBIMI HAGOpaMU MapaMeTpoB (U, Kak CJIeJCTBHE, C Pas-
HBIME 3aKOHAMU I[PUPOJIbI) KAK PABHOIPABHBIE B IOTEHIUU CYIIECTBOBAHUS,
TO SKCIIEPUMEHT OyJIeT JINIh yKa3bIBATh Ha CBA3b YaCTHOTO ACIEKTa TEOPHUH C
KOHKDETHBLIM MHUPOM, TJIe CTABUTCS SKCIIEPUMEHT, HO He OyJeT HOITBepKIAThb
Teopuu B 1esIoM. II0CKOJILKY TakKasl Teopusl JIOJI?KHA IIpeJICKa3blBaTh BCE BO3-
MOYKHBIE ITapaMeTphl, He BBIIEIsAS KaKue-1m60. Bompoc o ToM, KaKuM JI0I7KEH
6I:)IT]:) HOBBI TUII 9QKCIIEpUMEHTa U Ha KaKUX OCHOBaHUAX OH JTOJIZKEH CTPOUTBHC,
IIOKa OCTAETCS OTKPBITHIM.

PazBuTre KBAaHTOBOI MeXaHUKH, HONY/ISpHU3anus paboTsl IBeperTa, co3/1a-
une Asmanom ['yTom nHOMIATHOHHON MOIETN TaKKe CHJIBHO TMOCTOCOOCTBOBA-
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JIA YBJIEYEHUIO MHOIOMHMPOBBIMH KOHIIEMNIUsIMU. KBaHTOBas MeXaHUKa B CaMOil
CBOCH OCHOBE COJECPXKUT BAXKHBIA IPUHIAIL, MOBOPAIIUNA, 4TO BCE BO3ZMOXKHOEC
(momycrumoe B pamMkax (u3MKH) MOXKeT mnpousoiitu. B omHOMUpOBOH MHTEP-
[PETAIMA MOXKET, HO He 00s13aTeJIbHO IPOUCXOIUT. Keiu BepoSTHOCTE COOBITHS
YPE3BBIYAIHO MaJia, TO MPUHSITO CUUTATh, YTO He npoucxoaut. Ho muorommpo-
Bas MHTEPIIPETAIIAS YCUJINBAET [IPUHIIAIL BCE BO3MOYXKHOE 00s3aTEJIbHO IIPOUC-
XOJUT, IIOCKOJIbKY B IlapaJlleJbHBIX BCEJIEHHBIX JOJI?KHBI PEaAJIn30BaTbHCS BCE
BO3MOZKHBIEC MCXOJIBI.

Takum oOpazoM, Hallla TUIOTE3a COCTOUT B TOM, YTO PEAJHHOCTH BIIOJIHE
MOXKET OKa3aThCs MHOTOMUPOBOM, U 3TO 00BLICHUIO ObI HE TOJIBKO IIPOOIEMY
TOHKOI HAaCTPONKM, HO I HEKOTOPBIEC BOIIPOCHI, CBA3aHHbBIE C MHTE/IJICKTYaJIbHON
MHTYUIUEH.

2. OO0 uHTeJUIEKTYaJIbHOU WHTYUINNA

NHuTennexkTyanbHas UHTYUIMS PA3JINIAIACh B PA3JIMIHbIE STIOXU B 3aBUCH-
MOCTH OT OIIpE€JC/IEHHOI'O KYJIBTYPHOI'O OIlbITa, YPOBHA PAa3BUTHUA, KOJIMIECTBa
u KadecTBa 3HaHWil. OYEBUIHO, 9TO B JIDEBHEE BPEMs, U JIa2Ke€ B OTHOCUTEJIb-
HO HeJaBHee — TaK HasbiBaeMoe HoBoe Bpemsi, oHa ObLIa CYIIECTBEHHO WHOIA,
geM ceiffdac (Opy 9TOM HY>KHO yYUTBIBATH, UTO M y PA3HBIX JIOJEH ¢ Pa3HBIM
yPOBHEM 0Opa3oBaHMsi OHA MOXKeT ObITh pasHoit). EcTb MHOrO pabor, mocss-
[IEHHBIX WHTEJUIEKTYAIbHON HHTyunuu u ee ujgaMm (Hampumep, cm. [Weinberg
et al., 2001; Chudnoff, 2020; |Van-Quynh, 2019]).

NuTennexkryanbHass UHTyUus: — 370 GUI0cOPCKast abCTPAKITUs, IPU3BaH-
Hast 0003HAYATH HEKYIO MBICUTEIBHYIO CIOCOOHOCTD (€€ HeT B HeHpPOOHOIOTHH,
XOTsi, BEPOSITHO, B IIEPCIIEKTUBE BO3MOXKHO OCYIIECTBUTH HEHPOOUOJIOTUIECKY O
peayKuuoo uHTYnun). B dunocodun MmareMaTuku ecrb oOMIUpPHAsT JIUTEPATY-
pa, IMOCBAIIECHHAS] HTEJUIEKTYAJIbHON HHTYHUIIUU, OJIHAKO 9TO HE COBCEM TO, 94TO
0OBIYHO TOHMMAETCd oM, uHTyunuei B dpumocodpun. Iloctapaems MposCHUTD,
YTO MO, UHTYUIIHEH TOHUMAETCS KOHKPETHO 371eCh.

B dustocodpun, roBopst 06 MHTEIICKTYAIbHON UHTYUIUN, JAIIE BCETO OTCHI-
saror K exkapry, njiesim Crmuossl, FOma, Jlokka u kornenmusm Kanra, Quxre,
[lesnara u APyrux, Mpu 3TOM pedb OOBIYHO UJET 00 «MHTE/IEKTYAJIHHOM CO-
3epIaHuny, KOTOPOE U MPUPABHUBACTCA K HHTYUIUHU. depTaMu UHTYUIUU 00b-
SABJISIOTCSA OYEBUHOCTD, SICHOCTH, OTYETJIMBOCTH, JOCTOBEPHOCTD, (DYHIaMEH-
tajgbHOCT U apyrue. GopmysmpoBka Jlekapra, T/ie OH Ha3bIBaeT WHTYUIIUIO
OTYET/IMBBLIM IIOHUMAHUEM sICHOrO yMa o0bekTa nosHanus [lexkapr, 1989, p. 84|
OKa3bIBAETCSl aKTYaJIbHON ¢ HEKOTOPBIMEU OrOBOPKaMU 1 cefiuac (¢ yuerom pas-
MBITOCTH OIIPEJIEJICHII €CTECTBEHHOTO s13bIKa). Ham ObI XoTes10¢h 100aBUTH 1715t
[MOHMMAHUsT UHTEJUIEKTYAJIBHON UHTYUIMH, 9TO ITO €Ile U HeKasi 0bIede/oBe-
JecKasi CIIOCOOHOCTh MBICJIUTH C OIOPOil Ha HEKOTOPhIE YHUBEPCAJBHBIE ITPUH-
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el Hanpusep, o HaJmaum Takoil MHTYUIUKE FOBOPUT obIee (OTHOCHTEIBHO)
eIMHOJIYIITNE B IPUHATHN OA30BBIX MPABUJI MBIIIJIEHUsI, CIOCOOHOCTH MMOHUMATH
1 MIPUHUMATH MATEeMATHIECKIE JTOKA3ATETbCTBA W HAJMINE KOHCEHCYCa TI0 9TO-
my Borpocy. E. Chudnoff B wegasueit crarbe [Chudnoft, 2020] npemiaraer Tpu
THUIIA PA3JIMIHON MHTYUIUN: MOJIYI€HHAS B XOJI€ OIbITa, YIyUIIeHHAs — KOTO-
past TPOTUBOPEUUT TOMY, UTO OCHOBAHO Ha 37[PABOM CMBICJIE, U WHTYUIUS, Ha-
npasJjsieMasi KeM-To (9KcreproM, obydamomum HoBudka), A. Van-Quynh |[Van-
Quynh, 2019, pp. 219-241], npumepKuBasich TON K€ TO3UINU, TOKA3BIBAET,
onmpasch Ha (HEHOMEHOIOTHIO, AHAJOTHIO MEXKIY MATEMATHICCKON 1 OOBITHON
(TeprenTuBHOM MHTYHIHEN ).

Kakosa npupoma naryunun? OOyc/aoBIEeHA OHA UCKIIOYUTEIBHO KYJIBTYP-
HBIMHU (DAKTOpaMU, CpeJIoil, MJIN YKe eCTb T'eHeTHUYecKrne (haKTOPbI, 3aIar0Ine
Hekwe oOOIMMe TPUHIMIIBEI (POPMUPOBaHUs dYeJoBeUecKoro mosra? BeposiTHo,
uMeeT MECTO U TO, U JPyroe, COBpEeMEHHbIC IIPOEKTHI 110 KAPTUPOBAHUIO MO3-
ra |Filler, 2009, pp. 1-76] KOCBEHHO CBHIETEIHCTBYIOT O TOM, YTO HEKOTOPbIE
COIMOKYJIBTYPHBIE (PAKTOPBI, KOTOPBIE TPAJIAIIMOHHO CAUTAJIUCH TTOPOXKIEHUEM
OOIIECTBEHHOI KU3HU, MOI'YT UMETh OHOJIOIMYECKOE [TPOUCXOXKIEHNE U BO3HU-
KaoT B Xojle 3BoJoIuu (Tpebyolme TeM He MeHee Pa3BUTUsl B COIUAJILHOIL
cpejie), HaIpIMEp Ta Ke CIOCOOHOCTD K abCTPAKTHOMY MBIIIIEHHIO, TECHO CBs-
3aHHAs C YCBOEHUEM I'DAMMATUYIECKUX CTPYKTYP.

OcraBUB 3TOT CJIOXKHBIN BOIIPOC B CTOPOHE, OI'PAHUYUMCST HEKOTOPBIMU 3a-
MEYAHUSME ODIIEro XapakTepa. Bo-1repBbIX, HHTYUILMS SBOJOIUOHIPYET. DTO
MOKHO JIOKa3aTh Ha IPUMepe Pa3BUTUS MaTeMaTuKu. Eie cpeTHeBeKOBBIM Ma-
TeMaTUKaM TOHATHUS WPPAIMOHAJIBHBIX YNUCEN, KOMIIJIEKCHBIX YUCEJ U MHOTUX
APYTUX MATEMATHIECKNX O0BbEKTOB U CTPYKTYP ObLIM 9yXKIbI U HEITOHSITHBI —
B TOM CMBICJIE€, YTO OHU ObLIM KOHTPUHTYUTHBHBL. Ham ke oHu (pasymeercs,
He BCEM, eCTb ODIIECTBa, /e 9TO He TaK) KayKyTCs BIIOJHE WHTYUTHBHBIMU —
110 TOU MPUYWHE, YTO MBI OCBAUBAEM OCHOBBI MATEMATUKU YK€ B PAHHEM BO3-
pacre. To ke Kacaercs, HAIpUMep, MPUHIIAIIOB OOIEil TeOpUr OTHOCHTEIHHO-
cTH — JJisl y9eHbIX snoxu HbloToHa OHE IMOKa3auch Obl HEBOOOPA3ZUMBIMU U
MIPOTUBOPEYAIIIMY HHTYUIIMH, B TO BpeMs KaK COBPEMEHHOMY (DU3UKY OHU,
HAIIPOTHUB, IIPEJICTABIISIOTCS COBEPIIEHHO OYEBUHBIMU UMEHHO B IIJIAaHE UHTY-
urun (M IPeICTAaBUMBIME — DHHITERH (HOPMYINPOBAT UX, OCHOBBIBASICH HA
PEOMETPHUYECKOIli TIPEJICTABUMOCTH ).

KBanToByio MexaHUKYy HA3bIBAIOT KOHTPUHTYUTUBHOW IO CUX TOPp — B CH-
JIy €e O4YeBHJHOIO IIPOTHBOPEYNs 3J[PABOMY CMBICJIY U ITOBCEIHEBHOMY OIIbI-
Ty, chOPMUPOBABINUX KJIACCHUECKYIO HHTYHUIIMIO (HO, KAK IPEICTABJISIETCs, ITO
BPEMEHHO, U €CTh OCHOBAaHUs II0JIAraTh, YTO HOBbIE IOKOJIEHUs (DU3UKOB, BbI-
POCIIIIX IIOCJIE CO3JIaHUsI KBAHTOBOW Teopuu B Hadase XX B., HE CUUTAIOT €€
KOHTPUHTYUTHUBHOI); 9T0 MOXKeT ObITh 00YCIOBIEHO 0OCTOSATEILCTBAMU IBOJIIO-
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A7, JJIsi KOTOPO# Here1ecoobpasno (popMUpOBaHNE HABBIKOB PACIIO3HABAHUS
3JIEMEHTOB WU SIBJICHMII MHUKpPOMHPa — B €CTECTBEHHOM OTOOpe 3TO He HIpa-
JIO TIOJIOXKHUTE/ILHOM POJIM, W €CJIM COOTBETCTBYIOIINE MYTAIINM U BO3HUKAJIM,
y HEX ObLJIO MAJIO IIAHCOB 3aKPEINThcs B momy/sanun®. Ho, Hampumep, mpums-
THe WHTEPIPETAINA JBEPeTTa C JEeKOIepeHIleil jejlaeT KBAaHTOBYIO MEXaHUKY
JJIsI 9ACTU HAY9IHOI'O COODINECTBa MHTYUTUBHO IMpHeMJIeMOi. 10 ecTb, BUINMO,
UHTYUIAS] COBEPIIEHCTBYETCsI, BKJIIOUAs pPaHee HEelpeICTaBUMOe M HEITOCTUKU-
MO€ B CHCTEMY HaydIHOIO MHUPOBO33peHns. Hajo mosaraTb, 9TO €CTECTBEHHBIH
nporiecc. fIcHO, YTO MHTYUIINK MOI'YT ObITH PA3HBIMM, HO B OIIPEIEICHHBIX IIPe-
neyiax — eJBa JIU HalAeTCsd UHTYUIHS, JIjisd KOTOpOi yTBep:KieHne 2+2=4 oka-
JKETCsl KOHTPUHTYUTUBHBIM (XOTsI U TYyT €CTh BO3PAYKEHUsI).

fcHo, 9TO OHA OYEHDb CHJILHO 3aBUCUT OT YPOBHSI PA3BUTHS HayKu u oOpa-
30BaHUsI. Y JIHOJel co ¢cOPMUPOBAHHBIM MHUQOJIOTTIECKIM MUPOBO33PEHHEM
WHTEJIEKTya bHas UHTYHUIUSI COBCEM MHasl, 9eM V JIeJ0BEKa C HAYIHBIM MHPO-
BO33pPEHUEM, — OHA, OIUPAETCs Ha CHEIU(MUIECCKUAN OIIBIT, HE IPEIIT0IarafOIImil
OTIOpY Ha PaIMOHAJBLHOCTh U KPHUTHUIECKOe Mbinurenne. Ho marke ecim roBo-
PHUTH TOJIbKO O PAIMOHAJBHOM OIBITE (YeM MbI U OyJeM 3aHUMATHCs, OCTABUB
B CTOPOHE MHUQOJIOTHYECKYIO KAPTHHY MUPA), TO M TYT OH OYeHb PA3HBII.

Buosise o4eBuiHO, YTO HHTE/IEKTYaIbHAS HHTYUIIMS IIPOrPECCUPYET — Me-
HSIE€TCsI ¢ POCTOM 3HAaHWsA. 10, 9TO OBLIO HEIPUEMJIEMO pPaHee, CTAHOBHUTCS CO
BpeMeHeM caMo co00il pa3yMeoIIMC.

Hawubostee BepHoil HaM mpeacTaB/IsIeTCsT MHTYUINSA, KOTOpasi OMUPAETCs Ha
MaKCUMyM a0CTparupoBaHUsi OT IPEIMETHOIO MHpPa, U 3TO MaTeMaTHJecKasl
untyurust |Tieszen, 2015, |[Van-Quynh, 2019|. Onnako, xorsi MaTeMaTnka B 3Ha-
YUTEIbHON CTEIIEHN 1 CBODOIHA OT MPUBA3KN K CyObeKTUBHBIM OIEHKAM, MUA(O-
JIOTMH, BJIUSTHUS [TOBCEIHEBHO KYJIBTYPBI, €€ sI3bIK [MapaloKCaIbHBIM 00pa3oM
OKa3bIBaETCsl HEJOCTATOYHBIM, YTOOBI TOBOPUTH O MHOYKECTBE IIPOOJIEM, HAIIPU-
Mep O TeX, O KOTOPBIX TOBOPUTCS B HacTosiiei pabore. IIpuwunn MoxkeT OBITH
HeckoIbKO. OHa U3 HUX, CIIOPHAS U PAJIUKAJIbHALA: BCE, O YeM HEJIb3s CKa3aTh
Ha sI3bIKE MaTeMaTUKN, — Ha CaMOM Jiejie (DUKIUsI, IOTOMY YTO B PeaibHOCTH
9TOMY HHUYETO HE COOTBETCTBYET, 1, CJIEJIOBATEILHO, HE CTOUT TOBOPUTH O TAKUX
Bemax. CTOPOHHUKH 3TOrO IOAXO0Ma, MaTeMaTHIECKUE IIJIATOHMKH, II0JIaraior,

3Boobirie, KBAHTOBAS MEXAHUKA — ITO OCODLII CIyUail, HOCKOIBKY OHA OCTPOEHA Ha, U3Y-
YEeHNN MUKPOCKOIIMIECKOTO, KOTOPOE MPOABISeT cebs MHaYe, YeM MAKPOCKOINYEeCKOe, B TO
BpeMsl KaK Halll IOBCEITHEBHBIN OINBIT, KAK OBLIO OTMEYEHO, B 3HAYUTEJILHOM cTerneHn cop-
MHPOBAH B XO/Ie 3BOJIONNN, KaK NHCTPYMEHT BBI2KUBAHNUS B MaKPOCKOIIMYECKOM MHUPe, Ha 3TO
OPHEHTUPOBaHbI HAIIM OPraHbl IyBCTB U Bocupuarue. OIHAKO COBCeM He 0OSI3aTeNbHO OCs-
3aTh 9JIEKTPOHBI ¥ BUJETH OT/AEIbHBIE (DOTOHBI, YTOOBI UX MMOBEJIEHUE CTAJIO COOTBETCTBOBATD
WHTEJUIEKTYATbHON nHTyunn. /{1 yIeHbIX 1 NHAKEHEPOB, Ubsi pab0Ta JIEYKUT B OCHOBE (DYHK-
IIMOHUPOBAHUS COBPEMEHHO 9JIEKTPOHUKH, UCIIOIB3YIOIIEil JaHHbIE UCCJIEIOBAHUI B 06/1aCTH
KBAHTOBOW TEOPHUU TIOJIsI, MUKPOMHP BejeT cebsl BIIOJIHE MHTYUTUBHO.
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9TO IOJJIMHHAS PEAJHLHOCTH — MaTeMaTHYeCKHe CTPYKTYPbl, U OHH U ITOPOXK-
JIAIOT Bee (KAaueCTBEHHOE W KoJmuecTBeHHOe). JIpyrasi npudnHa — sI3bIK MaTe-
MaTHKH [TOKa eIlle HeJOCTATOTHO BBIPA3UTE/IEH, YTOOBI CKa3aTh B HEM 000 BCeM
oHSATHO. VI TpeTbst npudnHa — HEOOXOJUM HEKUI METasi3bIK, HAIIPUMED SI3bIK
dumocodpun Hayku, KOTOPBIH OGeper Ha cebs (DYHKIUIO UHTEPIPETAIIUH TOTO,
0 4eM roBoputT Hayka. KOHEYHO, ¢ TOUKM 3pEHUs] MATEMaTUIECKOrO ILIATOHU-
ka (cMm. |Panza, Sereni, 2013; [Balaguer, 1998|), takast uarepuperanus He eCTh
[posiCHEHNE U O0bsiCHEHUE, a HA0DOPOT, 3aTyMaHUBAHUE BEIEH, IOTOMY YTO
MO/ TNHAS PEeAJbHOCTh — 9TO KaK Pa3 camu 1o cebe MaTeMaTuIecKue CTPyKTY-
pol B uncroMm Buge [Tieszen, 2011} |Coté, 2013|. Ho Mbr Bce ke nosiaraem, 9to
dbunocodust Hayku (¢ ee JUCKYPCUBHBIMU IPAKTUKAMU) HEOOXOAUMA, 110 Kpaii-
Heil Mepe Ha COBPEMEHHOM 3Talle.

OcHOBBIBasICh Ha, BBINIECKA3aHHOM, MbI OyJeM IMOHUMAaTh IO WHTYHUIIAEH,
B COOTBETCTBUU C (PUIOCOPCKON Tpaauiiueil, criocOOHOCTD SICHO U OTYETIHBO
[OHUMATb, BOCHPUHUMATH ¥ MO3HABATH MUD (TOYHEE, OTJEJbHBIE €0 ACIIEKTHI)
¢ oropoit Ha cuernuduKy UMEIONErocs y CyObeKTa 3HAHUSI.

3. HenporuBopedymBoOCTH

CymecTByer GOJIBIIOE KOJUIECTBO PA3INIHBIX (DOPMAJIbHBIX CUCTEM, HAUU-
Had ¢ KJIACCUIECKON, NHTYUITMOHUCTCKOI, peJIeBAaHTHON U KOHYasd [TapaHelpoTh-
BOPEYNBOI M KBAHTOBOI, KOTOPbIE MOT'YT CTPOUTHCSA HA PA3HBIX MHTYUTHUBHBIX
OCHOBAHUAX — MOXKHO CKa3aTb, YTO UM COOTBETCTBYIOT pa3Hble MHTYUIIUU B
cmbicsie [lekapra (To 9TO I MHTYUIMOHUCTA SICHO M OTUYETJIUBO IIPEJICTAB-
JISIETCsT €10 pa3yMy, JJIs JIOTUIHMCTa HeT). TeMm He MeHee TpeOGOBaHUS HEIPO-
TUBOPEYUBOCTH, TIOJHOTHI, 3aKOHBI UCKJIOUYEHHOTO TpeTbero u JlyHca Ckora u
HEKOTODBIE JIpYTHe KJIACCUYECKUE IIPUHIUIILI OCTAIOTCA BarKHBIMU YCJIOBUAMH,
KOTOPBIM YaCTO JIOJIZKHA YJIOBJIETBOPSTEL Teopust (Hanpumep, dbusndeckas). Ha-
[IpUMep, HEIIPOTHUBOPEYNBOCTh — TPeOOBaHUE, COTVIACHO KOTOPOMY B TEOPUU HE
MOZKeT OBITH UCTUHHOW KOHBIOHKIMST A U He BepHO A, TIOCKOJIBKY 9TO MPUBEJIET
K TPUBHAJILHOCTU TeOpur (TakK Kak U3 IPOTHBOPEYHs CJIELyeT BCe YTO YrOJHO,
MHOKECTBO (DOPMYJI I TEOPEM TEOPHU COBIIAJIAET) U BHIBOJMMBIM CTaHET JIF000e
BOBMOXKHOE yTBEPXKJIEHUE, UTO CACIAET TEOPHUIO OECII0Ie3HO.

B 1930 r. Kypr I'énennb nokazan [Godel, 2001, pp. 144-195], aro ecau dop-
MaJjibHasT apuPMETUKA He COJEPXKUT IMPOTUBOPEUNil, TO B Heil ecTb (opmyIia,
KOTOpast sIBJISIETCs He BBIBOJMMON U HCTUHHON (HeomposepzkiMoit). Hemronmm
nozxe (1936) Asonzo Yépu u Asan TeiopuHT J0Ka3a/1M HEPA3PEITUMOCTD HC-
YUCJIEHUs TIPEJINKATOB IEPBOro mnopsijika. Kpome Toro, 6bLI0 MOKa3aHO, YTO
ecau opmasibHasi apudMETUKa HEIPOTUBOPEYUBA, TO B Hell HEJIb3sl BbIBE-
cti hOPMYITY, YTBEPKIAIOINIYIO €€ HEITPOTUBOPEINBOCTD. CIte/I0BATEIHLHO, IPO-
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rpamMma ['mibbepra OKa3bIBAETCsT HEBBLIIOJIHIMOM (BTOpasi HpobyieMa U3 CIICKA
Funsbepra |Hilbert, 1902, pp. 437-479]).

Takum 06pa30oM, HEIPOTHUBOPEUYUBOCTD (& TAKKe MOJIHOTA U PA3PEIIUMOCT )
OYeHb BaxKHa JIJIsI TEOPUH, U, BOSMOXKHO, JIJIst (DU3UYECKOI j1arKe B OOJIbINEN cTe-
[eHu, 9eM Jjist 1ucto dpopMajbHoit. OHAKO MOXKET HANTUCH TOXO0JL, COIVIACHO
KOTOPOMY TIPHUHITUII <13 IIPOTUBOPEUUs CJIEIYeT BCE UTO YTOIHO» U CBI3AHHOE
TpeboBaHue HEIPOTHBOPEUYNBOCTH OKA3BIBAIOTCS KOHTPUHTYUTUBHBIMU U CUU-
TAIOTCA 0OOOCHOBAHHBIME JIUIIL OJIaroiapst APyruM IPUHIIATIAM U TPEOOBAHUSIM,
KOTODBIE KaXKyTCsi TPUEMJIEMBIMU B CUJIY UHTEJUIEKTYAJIbLHON UHTYUIIMH, OCHO-
BAHHOI Ha HEBEPHLIX OHTOJIOIMYECKUX IIpecTaBaeHusax. Ham npeacrapisercs,
YTO TAKUM OYJIEeT M0JIX0J], KOTOPBIil OIMpaeTcs Ha COBMEIEHIE MHOTOMIPOBOIO
MIO/IXO0/Ia U TTIAPAHEPOTUBOPEYNBYIO JIOTUKY.

Takke, BeposiTHO, Jiist D0JIee KOPPEKTHOTO OIUCAHUs PEAJHLHOCTUA TpedyeT-
csl KBaHTOBasl JIOTMKa (CM. OJIHY U3 I€pBbIX pabor B 310il obsactu |Birkhoft,
Neumann, 1936| u 6osiee coBpementbie nojxosbl [Baciokos, 2005]). Yreep:xkie-
HUE <«IAIUeHT YKUB U MePTB» (eC/H NAIMEeHT PasMepOM C 3JeMEeHTAPHYIO da-
CTHILYy ¥ He JIEKOrepUpOBaH) Oy/ieT MCTUHHBIM JIMOO0 HEOIPEIe/IeHHBIM (OH YKUB
U MepTB OJHOBpeMeHHO — Ha 50 mporeHToB Kub, Ha 50 IIPOIEHTOB MepTB),
YTBEDK/ICHUE <IIAIUEHT XKUB U HE JKUB» (KOTOPOE, B OTJINYKE OT MPEIbILYIIe-
ro, KaK pa3 COJEPKUT MPOTUBOpEYNE) Tak:Ke OylIeT MCTUHHBIM JINOO Heorpe-
JIGJIEHHBIM, HO TOYHO HE JIO2KHBIM. BoJjiee TOro, KOHbIOHKIUS BCEX BEPOSITHBIX
IIPOMEZKYTOIHBIX COCTOSTHUI1 ITalmIeHTa C KOMIIJIEKCHOSHAYHBIMU BE€CaMU 6y,£[‘eT
TaKzKe UCTUHHOM.

B kBaHTOBOII MeXaHUKEe UCXO/L JIIOOOTO COOBITHST MOXKHO HHTEPIPETHPOBATD
KaK MMEOIIEro MeCTO ¢ KaKOi-TO BEPOSITHOCTBIO, 00YCI0BIEHHO BOJIHOI BEpPO-
SITHOCTH 9TOrO COOBITHs (MM €ro BOJHOBON (DyHKIHEHl, 9BOIIONMIO KOTOPOTO
BO BpeMeHnu 3ajaer ypapuenue [[Ipémnunrepa). /lo akTa usMepeHUs: BCE MCXO-
JIbI PaBHOIIPABHBI, PA3JINYIAIOTCS JIUITb CTEIIEHN BeposATHOCTH. B 3TOM Ciydae
HCXOJT, COOBITHS 3aJIaeTCsl CYIEPIIO3UITNEil, KOTOpasi SABJISETCS CJI0KEHHEM Bepo-
siTHOCTE. [109TOMY KOHBIOHKITHUST: «3JIEKTPOH HAXOAUTCS B A U He HAXOIUTCS
B A», BeposiTHO, Oy 1eT JIOZKHOI (OCKOJIBKY B A OH BCe YK€ HAXOJUTCsl, KAK U BO
BCeEX APYIruX BO3MOXKHBIX MeECTaX OJHOBPEMEHHO, XOTd 3TO BOIIPOC UMHTEPIIPE-
Talll, B CTPOI'OM CMBICJIE OH HHUIJIE HE «HAXOIUTCs» B OOBITHOM ITOHUMAHUMI,
OH KaK Obl «pa3mMa3aH» B HpOCTpaHCTBe—BpeMeHI/I)7 HO KOHBIOHKITUST «3JIEKTPOH
HaxomuTcs B A 1 Haxomures He B A» Gyner yke ucrunHoii®. B mepBoM ciydae

4Cnenyer obpaTuTh BHIMAHIE Ha PA3HOCTD YTBEPIKICHIN THIIA, IIAIMEHT YKUB U HE YKIUB»
U «3JIEKTPOH HaxoauTcs B A u me maxomurcsa B A». OHU He OJHOTUIIHBI U HE MOTLYT OBITH
dopMaIn30BaHbI OIMHAKOBBIM 0OPA30M, B IIEPBOM CJIYYA€ UJIET PEYb O COCTOSHUSIX, BO BTOPOM
o dakTax.
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MBI TIOJIyYaeM KJIACCUIeCKOe IIPOTHBOpevne, a BO BropoM HeT. Ho maxke B mep-
BOM CJIy4ae IPUHIUI <13 IPOTHBOPEYUsI CJIEAYeT BCE, YTO YIOAHO» HE JIOJIKEH
paboTaTh.

Yro kacaeTcss mapaHENPOTUBOPEUUBON JIOTUKH, CYIIECTBYIOIINE CUCTEMBI,
HaBEPHOE, CJIUIIKOM CJIa0BI IJIsT TOrO, IYTOOBI OBITH MHCTPYMEHTOM OIMCAHIS
PeaJIbHOCTH, TeM He MeHee UMEHHO OHa (Hapsily ¢ KBAHTOBOM JIOI'MKOli) MOXKeT
CTATh IIPETEHIEHTOM JIJIsT OIIUCAHUsT MHOTOMUPOBOI peajbHOCTH, B CUJIY OTKa3a
0T 06CY?KIAeMOr0 IIPUHIIIIA.

4. O BO3MOXHBIX ¥ HEBO3MOXKHBIX MUPAX C TOYKU 3PEHUS
dbu3uku u JoruKu

Jlormka Kak pa3 Ta HayKa, KOTOpasl B NPHUHIIUIIE 3aHUMAETCS BO3MOXKHBI-
MH MUPAMH U, MOYKHO CKa3aTh, B IIEJIOM SIBJIAETCS HAYKOW O MYJIbTUBCEJIEHHOIA.
B ToMm cMmbIce, UTO KaXK1asi JIOTUYIecKasi CUCTEMa, KOTOPBIX MOXKET OBbIThH 6eCKo-
HEYIHOE MHOXKECTBO, SIBJISIETCSI OIMMCAHNEM KAKOTO-TO BO3MOXKHOIO Mupa. Jloruka
HE OIHUCHIBAET PU3UKY TOrO WJIM MHOIO MHUpPa, HO OHA JAaeT MHCTPYMEHTHI, 1103-
BOJIAIONIE TOBOPUTH O TOM, KaK YCTPOEHbI MUPbI — 06 UX T'HOCEOJIOI'MYEeCKOM
CTPYKTYpeE.

B soruke mer skcmepuMeHTa, KOTOPBIA MOATBEPAUI ObI, YTO Ta WA WHAS
CUCTEeMa OIKCHIBAET MMEHHO HAIl MUP, ITIO3TOMY HEJIb3sl CKa3aTh, UTO KJIACCU-
qecKast, HHTYAIIMOHUCTCKAsT UJIM PEJIEBAHTHAS JIOTUKA COOTBETCTBYIOT HAIIEMY
Mmupy. Ho B KaKoM-TO cMBbIciIe cOOTBETCTBYIOT — OuThl mHGopManun 0 u 1 uc-
IIOJIL3YIOTCA B IIPOIPAMMUPOBAHUN JICKTPOHUKH, U TEXHUKA, [IOCTPOCHHAS Ha
COOTBETCTBYIOIIUX JIOTHIECKUX MPUHIINIIAX, paboraeT. MoXKeT HCII0Ib30BaThC s
TPOUYIHOE IIpeAcTaBIeHne MHMOPMAIUN (OCHOBaHHoe Ha TPEX3HAYHBIX JIOIU-
Kax). BzammoseiicTBie aTOMOB MOYKHO PAacCMAaTPUBATH KAK BBIYHCIUTEIHHbIE
IIPOIEeCChl — UX CTOJIKHOBEHUA MOZKHO IIDEJICTaBUTH B BUIE onepauﬂﬁ «HE»,
«H», <HJIH», <KOIMIPOBATH», IPOM3BOAMMBIMHU HaJT 6uTamu (066r9HO 910 1 1 0 1m0
nIpuinHe y,Z[O6CTBa IIPpUMEHEHU A ILBOI/I‘{HOI'?'I CUCTEMBI CUHUCJIEHUA — aHaJIO'MYHO
B KBAHTOBOI JIOTMKE KyOUTBHI MMEIOT 3HadeHusi, ocHoBaHHble Ha 1 u 0) |Lloyd,
2013|. Takum 006pa3oM, ONPEJIEJIEHHOE COOTBETCTBUE MOYKHO YCTAHOBUTD, WC-
MOJIb3Ysl JIOTHIECKUE OIlepaliun i MUPOBOro omucanusa peajbHocTu. Ho B
CTPOroM CMbIC/IE (bopMajibHasl CUCTEMa HE OMMCHIBACT (PU3MIECKUI MUD.

MoxkHO pa3/indarhb JOTHIeCKH U (PUBNIECKH BO3MOXKHBIE MUPBI U 0OOCHO-
BBIBATDH, YTO 9TO He coBlajatomme MHokectBa |Pruss, 2003|. Hama runoresa
COCTOWT B TOM, YTO CO3HAHUE JOJIZKHO OBITH 0OYCIOBIEHO (PU3UKON KOHKPETHO-
ro Mmupa (6a30BBIMU yCIOBUSAMU — 3aKOHAMU IIPUPOJILI) B TOM CJIy4Yae, €CJIU OHO
ectb B 3ToM Mupe |Kaprenko, 2021|. B Takom ciydae Bce MbICMMOE OKa3bIBa-
ercsi 00yCJIOBJIEHHBIM 3TUMHU 0A30BBIMHU YCIOBUSIMHU M OHO BO3MOXKHO, U, CJEI0-
BaTe/JIbHO, HIYIETO HEBO3MOZKHOI'O IIOMBICJINTH HEJIL351 (B TOM CMBICJI€, 9TO €CJIin
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MBI MBICJIIM HEYTO HEBO3MOXKHOe, HAIpUMeD KPYIVIBIH KBaJpaT WM BEUHBIN
JIBUTATEJb, TO MBI Ha CAMOM JiejIe HE UX MBIC/IMM, a HedTO HaM 6ojiee IPUBbHIY-
HOE — IIPEJICTAaBJIsieM JIBUTATE/Ib BHYTPEHHErO CrOPAHUS, KBaJIPAT U BINCAHHBIN
B HET'O KPyI' — IIPaB/ia B TAKOM CJIy4Yae OCTAeTCs BOIIPOC: HO YTO-TO MBI BCE K€
FMeeM B BUJLY, FOBOPs 006 3THX HeCyImecTByomux oobektax?)’. B pasHbx dyH-
JIAMEHTAJILHBIX YCAOBHUAX MOI'YT (DOPMUPOBATHLCS IPHHIUIIUAJILHO PDa3HbIE THU-
bl MBIIILIeHNs! (& TaKKe JIOTMKA U MATEeMaTHKA), U MOKET OKa3aThCsl TaK, ITO
MBICJIIMO€E B OJIHOM MHP€ HEMBICTUMO B ApyroM. OIHAKO B paMKaX MHOTOMHPO-
BOIl TEOPUHU BCETO MOXKHO T'OBOPUTDH O «MBIILIeHUN BOooOIIey. Takum obpaszom,
[pejtioaraeM, 4To jorudeckue n (pusndeckiue BO3MOXKHbBIE MUADBI COBIIA/IAIOT.

5. IlapaHenpoTuBOpPEYMBOCTH

OTka3 OT HPUHIUIIA «U3 IPOTUBOPEUHS CJIEyeT BCE U9TO YTOJTHO» U IOMbI-
TOK JII0DOM 11eHO# n36eKaTh MPOTUBOpEUnii 00CYXKIAJCA JOBOJIBHO JIABHO, HO
MIEPBBIE OTYETIUBBIE MMOMBITKN ITOCTPOUTHL CUCTEMBI, JTOIYCKAIOINEe ITPOTUBOPE-
unst nosiusuch B XX B. |[Jaskowski, 1969|. [Tapanenporuopeunsasi joruka jo-
IIyCKaeT IPOTUBOPEYNs, T.€. OHA IPOTHUBOPEYNBA — HO B Hell OTBepraeTcs OIHO
U3 IVIABHBIX KOHTPUHTYUTUBHBIX CJIEJICTBUN KJIACCUIECKOMN JIOTUKNA: MHOXKECTBO
opMyst 1 TeopeM B Hell He COBIAJIAET, HECMOTPsI Ha IPOTHBOPEYUBOCTD [Szmuc
et al., 2018|. leiicTBuTeIbHO, TaKast TEOPUsl, B KOTOPOH BBIBOJUTCsI aOCOIOTHO
BCE, YTO MOXKHO IOCTPOUTH C HOMOIIBIO Olpejesenns: (hOPMYJIbl, 3aJaHHOTO B
5TOil TEOPUH, KAYKETCsI HECCMBICICHHOMC

OTka3 oT 3aKOHA HEIPOTUBOpEUns: TPeOyeT OTKa3a OT OJHOrO (WJIu Cpasy
060UX) U3 JBYX MPABUJI: BBEJCHHUE JU3BIOHKIMN WU U3 bIOHKTHBHOIO CHJLIO-
ru3Ma, MHTYUTUBHAS IPUEMJIEMOCTh KOTOPBIX TaKKe HAXOIUTCS IO, BOIIPOCOM
(em. [Béziau, 2000] u [Priest, 2002]).

Meron mokazaTeabCTBa OT MPOTUBHOTO B MApPAHENIPOTHUBOPEUYUBON JIOTHKE
JIOJIZKEH TIPUMEHSITBCS C OCTOPOXKHOCTBIO: C OIHOUM CTOPOHBI, C €ro ITOMOIIBLIO
HEJIb3s1 JIOKA3aTh JII000E YTBEPXKJIECHUE, C JIPYTOil CTOPOHBI, OTPUIIAHUE JI0DO0-
IO UCXOJHOTO YTBEPKIACHUST MOXKET ObITh JIOKA3AHO, €CJIU MbI ITOJIYIM/IA KAKOE
YTOTHO TPOTUBOPEYNE B XOJle JOKA3aTeIbCTBA — UTO TaKiKe ITPEICTABIISIETCS
COMHUTEIbHBIM B IIJIAHE UHTYUTUBHON ITPUEMJIEMOCTH.

C mapaHemnpoTUBOPEIUBLIME JJOTUKAMU CBI3aHBI HHTYUITMOHICTCKAS U PeJTe-
BaHTHBIE JIOTUKU. B pejieBaHTHOII JIOTUKE TOJIBKO TaKas UMILIUKATHBHAS (HOpP-
MyJIa MOYXKET OBITh TeOopeMoil, B KOTOPOW aHTENEJeHT U KOHCEKBEHT HMEIOT
obmee comepxkanue. [loaToMy NPHHIUII «H3 MPOTHBOPEYHUs CJIEIYET BCE UTO

5Cwu. crarsio Kapnenko A.C. [Kaprnenko, 2015|.

6XoTst, Kak 06CY?KIAIOCH BBIIIE, B JIOTHKE « MHOIOMHUPOBOIl TEOPHH BCErO» KAK PA3 M JOJIK-
HO BBIBOJUTHCS BCE, YTO yroiHo (T.e. TO, 9TO BO3MOXKHO). HO HENmoHSTHO, Kak paboTaTh ¢
TaKoil JIOTUKOIA, He sicHa ee 3 PEKTUBHAS TPUMEHUMOCTD.



20 U.A. Kapnieako

YTOJIHO» B pesleBaHTHOil jornke e pabortaer ((A A A) — B He MokeT GBITH
TEOPEMOii), U, TaKUM 0DpPA30M, DeJIEBAHTHBIE JIOTMKH MOXKHO PacCMaTPUBATH
KaK ITapaHCIIPOTUBOPEYUBLIC.

CBsi3b ¢ MHTYHUIMOHUCTCKOM JIOTHKOI OoJiee CJI0XKHAsI, B HEl 3aKOH UCKJIIO-
"eHHOro Tperbero (AV A) He SKBHBAICHTEH UCTHHE, 8 B HAPAHETPOTHBOPEYMBOI
Joruke nporusBopedne (A A fl) HE 9KBUBAJICHTHO JI2KU, CJICJ0BATE/IBHO, NHTYHU-
[IMOHUCTCKAs U MapAHEIIPOTUBOPEYUBDIE JIOTUKH JAyAJIbHBI [0 OTHOIIEHUIO JPYT
K Apyry (HO oHH He coBmaJaior, cM. [Brunner, Carnielli, 2005]).

ITo cpaBHEHUIO C KJACCHUYECKOHN JIOTMKOW TApPAHENPOTHBOPEUNBAs JIOTUKA
oKa3bIBaeTcs bosiee c1aboil, MOCKOIbKY MO3BOJISIET JI€JIATh MEHBIIE TPOTIO3UITU-
OHAJILHBIX BBIBOJIOB.

B mameM ciydae Bay<HO, UTO B HapaHEIPOTHBOpednBoil jgoruke A A A me
ABJsieTcst (POPMYJIOii, U3 KOTOPOil 00sA3aTe/IbHO CJieIyeT J1I000e BhICKa3bIBaHNE.
BoJtee Toro, 310 yTBEpKICHIE MOXKET OKA3bIBATHCS UCTUHHBIM.

6. TpeboBanue MpoTUBOPEYNBOCTHA

BosibImuHCTBO JIOTMYECKUX CUCTEM CTPOUTCHA Ha OCHOBE (DYHKIIMI MCTUHHO-
CTU, KOTOPBIE TPEJIIOJIAral0T HAJUYINE, KAaK ITPABUIIO, JBYX 0A30BbIX 3HAYEHUN
«» 1 «i» (6o 1 u 0). SHauenuit Moxker ObITH GOJIbIINE, MOXKET ObITH U Hec-
KOHEYHOE UX JHCJIO.

DTO ompaBJaHO TeM, YTO Jio0oi (raKT MOXKHO OICHHBATH JHOO Kak
uMeroIuil  MecTo, Jmbo Kak HeT. MOXKHO cKasaThb: <«3apsj, 9SJIeKTPOHa,
nmeer 3HadeHue N» (KOTOpoOe, JIOMYCTHM, COOTBETCTBYET HaBIIIOIACMOMY
1,602176634 - 10~ Ku). Do yrBep:x1enne nucTunno. IIpoTHBOPEYNBBIM O OT-
HOIIIEHUIO K HeEMY Oy/eT BbicKa3biBanue «HeBepHo, 4T0 3aps 1 9/IeKTPOHA UMEET
snadenne N». 3/1ecb Ba)KHO aKIEHTUPOBATDH, UTO YTBEDPKICHUE O HAJUIUU Y
3JIEKTPOHA KAKOI'O-TO JIPYToro 3apsia He Oyser hdopMaabHO MPOTUBOPEYNBBIM
10 OTHOIIIEHUIO K MCXOTHOMY, TOJIBKO €r0 OTPUIIAHUE, T.€. YTBEPXKIEHUE O TOM,
YTO JIEKTPOH He MMeeT KOHKPETHO TaKOi 3apsil.

KoHBIOHKITS 5TUX ABYX yTBEPKIEHUN, OU€BHUIHO, OyI€T IPOTUBOPETNEM, U
B psiJie JIOTUYIEeCKUX CUCTEM, B [IEPBYIO OY€PE/Ib KJIACCUIECKON JIoruKe, u3 Hee 0Oy-
JIeT CJIEJIOBATh BCE, UYTO yIOJHO, T.e. JII0O0e IIPOU3BOJILHOE YTBEPIKIEHUE, KOTO-
PO€ MOXKHO ITOCTPOUTH B A3bIKE 3TOU CUCTEMBI. JTO JIETKO JOKA3aTh, UCIIOIb3Ys
MPABUJIA WCKJIIOUEHUs] KOHBIOHKIINN, BBEJICHUS JTU3BIOHKIINA U JIU3BIOHKTHB-
Holii cuyutoruaM. Kak y»ke ormedasioch, Takas T€OpUs, B KOTOPO# BBIBOIUTCS
BCe, SIBJISIETCsT TPUBUAJIBHON U, B CHJIY 9TOT0, OECIIOJIe3HON — JII0D0e yTBEpK e~
HUE B HEA ABJIACTCA TEOPEMOIL.

NuTyuTnBHO Ha NEPBBIN B3I n30eranne IPOTUBOPEUNil KayKeTCs IIPUeM-
JIEMBIM — B CaMOM JIeJie, YTBEPKICHUS O TOM, UTO JIEKTPOH UMEET OIpeie-
JIGHHBII 3apsiJl 1 B TO YK€ BPEMsI €ro He MMeEeT, KayKyTCsl HECOBMECTHUMBIMU 110
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KpailHeil Mepe B YCJIOBUAX CYLIECTBOBAHUS €JMHCTBECHHONU BCEJICHHON, B KOTO-
Poil, KaK TPeJIIoJIaraeTcs, SJIEKTPOH TOBCIOIY UMEET OJIMH W TOT 2Ke 3aPs/I.

Curyanusi MeHsIeTCsl B CJydae MYJIbTUBCEJIEHHOH, HAIPUMEDP, B MOJEJIN
cTpyHHOrO JaHamadTa (COrIacHO KOTOPOii KaXKJIOMy JIOKHOMY BaKyyMy COOT-
BETCTBYET CBON HabOD BCEJIEHHBIX, a UX YUCI0 o9eHb Besnko |Ashok, Douglas,
2004]), rae MoryT 6LITH peanu30BaHbl MOOBIe (PUZMUIECKHIE BO3MOKHOCTH .

Ecmm Monenb BepHa m Halma BCeJIeHHAasl He €JUHCTBEHHAs, TO KOHBHIOHK-
st «3apsiy] 9JeKTpoHa uMeeT 3Hadenne N» n «HesepHo, uTo 3apsijt 9/1eKTpOHA
uMeeT 3Hadenre N» He OyIeT MPOTUBOPEYUEM, U3 KOTOPOI'O CJIEJyeT BCE, 9TO
yronuo. IlepBoe yTBepxkKieHue OymeT 4acTUYIHO UCTUHHBIM, ITOCKOJIBKY CPEIU
BO3MOXKHBIX 3aPsI0B TAKOil 3apsi/] IMEETCs B HEKOTOPBIX BCEJICHHBIX (IO Kpaii-
Heil Mepe oHoi). Bropoe yTBep:Kienne Gyier 4acTHUHO JOKHBIMS, 110 TOil 3Ke
IpUIuHe — TJe-TO 9TO TaK, a rae-To He Tak. Ho B yrroboM ciydae, Kakoe Obl
3HavYeHNe HU MPUHSIA UX KOHBLIOHKITUS, MPUHIIAI «U3 MTPOTUBOPEYUS CJIETYET
BCe, 9TO yromHO» He paboraer. MOKHO 3ammcarh yTBEPXKICHUS B sI3bIKE JIOTH-
KU [IpeIMKaToB: mepsoe Oyiuer roraa JwP(w, N), Bropoe Jv—P(v, N). B Takom
cilydae MOsBJISIeTCS HeOOXOMUMOCTD PA3/IMYaTh MUPBI, YTOOBI HE ObLIO IIPOTU-
BOpeUNs, HO pedb HJET KaK Pa3 O BO3MOYKHOCTH YHUBEPCAJIHLHOTO OMUCAHUSI,
a HE PACCMOTPEHUs] YACTHBIX CUTYAIUil, U3 KOTOPBLIX CJIAraeTcs «MHOTOMUPO-
Bas Teopust». BosinoBas DyHKIMS B KBAHTOBON MEXaHUKE O3HAYAET, YTO 3Ha-
yeHne MoxkeT ObiTh He TOoJbKO 1 mym 0, Ho u 1 u 0 omHOBpemeHHO (TO €CcThb
HeJIb3sl CKa3aThb, ITO HA CAMOM Jejle 3HadeHHe 1 B omHOM MecTe, a 0 B mpy-
rOM, UMEHHO 3HavYeHne Kybura Oyuer cpady 1 u 0). BaxkHo Takke OTMETHTD,
9TO pedb He uieT 0 MojasbHOCTX (0N A o—N), Tak Kak MMeeT MeCTO CKOpee
HEOOXOJIMMOCTb — BCE BO3MOYKHBIE MCXOJIbI JIOJI?KHBI PEAJIN30BBIBATHCS (B CIIy-
Yae MHOTOMHPOBOIO 110/x0/1a). OT/esbHbLI BOIIPOC, YTO JOJIZKHO CJIeJI0BATH U3
9TON KOHBIOHKIINA B «MHOIOMHPOBON TEOpUU», HO UTOOBI JATh OTBET, HYKHO
[IOCTPOUTH COOTBETCTBYIONLYIO (POPMAIBHYIO JIOTHIECKYIO CUCTEMY.

Dror 1mojxox (NPUHITHE HPOTHUBOPEYMH U OTKA3 OT MPHUHIUIA <U3 [PO-
THBOpEYNsT CJELyeT BCE, UTO YLOAHO») B OOJBINEH CTENEHH KarKeTCs HaM
HHTYUTUBHO-IIPUEM/IEMBIM?, YeM HCXOAHBINH KIaCCHUecKuil npunnui. Vvenno
B C/Iy9ae MHOTOMUPOBOIO IOJXOJa TpeDOBaHWEe HEIPOTUBOPEIUBOCTUA TEOPHUHU
[PEJICTABJISIETCS] HAM KOHTPUHTYUTUBHBIM (U u30bITOuHBIM). PakT, KOTOPHI B

"Me1 HAGTIO/IAEM OTIPEJIEIEHHOE 3HAMEHHE KOCMOJIOTHTIECKOH TTOCTOSHHOMN, OJTHAKO (TIOMITMO
TOrO, 94TO PE3yJIBTAT, II0JIyYeHHBIH B SKCIIepUMEHTaX, IIPOTUBOPEYUT [IPE/ICKA3aHNsIM TEOPHH )
OHO MOXKeT ObITh KakuM yroguo (cm. |Weinberg, 1987, Barrow, Shaw, 2011]).

8B03MOKHO, YITO JIOTHKA, TOCTPOSHHAS HA OCHOBE MHOTOMUDPOBBIX MOJIEIeit, JTOJIKHA CTATh
JIOTHKOM, B KOTOPOH MCTHHHOCTHBIE 3HAYEHMsI OTCYTCTBYIOT (Tak KaK MOYKET OKa3aThCsl TaK,
YTO HOJIHOCTBIO JIOXKHBIX (DAKTOB He OyJer).

9Bo3HUKAET CMeJIoe MPE/IIOI0KeHNe, TO HAA HHTYUIS B CBOeit OCHOBE MHOTOMUPOBAST,
HO IIOKa JIOKA3aTh 3TO HE LPEJICTABJISIETCS] BOSMOXKHBIM.
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Mupe A sIBJIsleTCsl HEBO3MOXKHBIM, BO3MOXKeH B mupe B. s dpyHIaMeHTa b
HOIl Teopuu, KOTOpasi OIMHUCHIBAET BCE BO3MOXKHBIE MUDBI KaK PABHOIPABHBIE,
HET IMPEINOYTUTE/ILHBIX MUPOB U, CJaea0BaTebHO, (dakToB. [losTomy yHUBEp-
CaJIbHbIE YTBEPKICHUS, KOTOPBIE SIBJISIOTCS TEOPEMaMy B paMKax Bceil Teopun,
a He OTMIEJILbHOTO MUPA, He JIOJI?KHBI ObITh HEeIIpOTUBOpednBbiMu. Hanporus, ornn
BIIOJTHE MOT'YT OBITH IPOTUBOPEUUBBIME — ITO OYJIET MOITBEPKIATH MTOJTHOTY
Teopuu. [lo kpaiineit Mepe, HHCTPYMEHT HAPAHEIIPOTUBOPEUNBON JIOTUKH I103-
BOJINT PENINTDb JacThb napagokcoB [Woods, 2003)|.

7. 3akirouyenue

enbio HacTosIE pabOTH OBLIO TOKA3aTh, ITO MHOTOMUPOBBIE MOJIEIN BbI-
JBUATAIOT HOBBbIE TPEeOOBAHMSA K IPUHIMIIAM HaydIHOH TEOPUU M €€ OCHOBOIIOJIa-
ralolmuM KpUTEPUAM, BPOJe HEIPOTUBOPEYNBOCTH U JPYTUX, CBA3AHHBIX C HEI.
B kadecrBe pabodeii Moze/ 38 OCHOBY OpaJjiach TUIIOTETHIECKAsT « MHOTOMIPO-
Bagd Teopus BCero», OCHOBaHHasd Ha CyH_LeCTByIOH_H/IX MOJEJIAX NIy.HbTHBCG.HeHHOﬁ
coBpeMeHHOH (PU3MKK U KocMoJioruu. MHoroMupoBasi TeOpHUsl BCErO JOJIXKHA
OIIMCBIBATH B OYKBAJLHOM CMBICJE BCe — BCe (DU3MUeCKH (U JIOTHYECKH) BO3-
MOXKHOE — KaK paBHOIIpaBHOe. B TakoM cjydae y Hee MOXKeT He OKa3aThCs MH-
CTPYMEHTOB JIJIsl TIOJIYUYEeHHs [IaPaMeTPOB KAKOIr0-TO U30PAHHOI0, BBIICJICHHOTO
MEpA, TOTOMY 9TO TAKOI'O MHUPa HE CYIIECTBYeT (pa3 BCe MUPHI PABHOIIPABHEI).
ITo kpaiineit Mepe He ICHO, 9TO MOYKET UI'PATh POJIb TAKOIO MHCTPYMEHTa, HO
KJIACCUYIECKUI IKCIIEPUMEHT Ha 9Ty POJIb HE IMOJXOIUT B CHJIY PUBS3KH IKCIIE-
PUMEHTa K MUDPY, B KOTOPOM OH CTABUTCS.

DT0 UPUBOAUT K IMPEIITOJIOKEHUIO, UTO Psif, IPeICTaBIeHNI, KOTOPbIe BbI-
3BbIBAIOT COMHEHHUsI OTHOCUTEJIBHO UX MHTYUTUBHON NPUEMJIEMOCTH, HE BEPHBI,
IIOTOMY YTO HOCTPOEHBI Ha OJTHOMHUPOBOII TPAKTOBKE PEAJbHOCTH, B TO BpPeMs
KaK MPUHSITHE MHOTOMUPOBOI CHUMAET 3TH IIPODJIEMBI.

CTporo roBopsi, 3KCIIEPUMEHT He MMO3BOJISIET Y3HATH YHUBEpCaJbHBIE Iapa-
METPBI, TIOTOMY YTO BMECTO HUX €CTh MHOTO pasHbiX. Ho oH MOXKeT OBITH Ba-
JKEH KaK CPEJICTBO JI0KA3aTe/IbCTBa TOI0, 9TO JPyTHe BCEJIEHHBIE CYIECTBYIOT,
KpoMe TOro, 6e3 Hero He MOXKET OBbITh pean30BaHa TeXHUKA — 3HaYeHUsT PyH-
JaMEHTaJIbHBIX KOHCTAHT, HeO6XO,ZLI/IMbIX JLJISL pa6OTbI COBpeMeHHOﬁ QJIEKTPOHU-
KU, MBI TIOJIy9aeM U3 OMBITa, & He U3 TEOPUH, KOTOpas He MOYKET WX TPeJICKa-
3aTh (HO MOKET, €CJIU TEOPHUsl TIOJIHA, [IPEJICKA3aTh BCE BO3SMOYKHbIE 3HAUEHMS ).
B pesynbrare MHOrOMMpOBasi TEOpUsA HE MOYKET OBITH OOOCHOBAHA C TOMOIIHIO
KJIACCUYECKOTO SKCIIEPUMEHTA, eCJIM OHa BEPHA. DTO 03HAYAET, 9TO HYKHO JIU-
60 MEHSITh M PACIIUPSITH MOHATHE YKCIEPUMEHTa, 3aKOHA, TEOPUH U T.1I., JTHOO
CYUTATD JIOCTATOYHBIM KaKOW-TO IPyTOil crtiocob 060CHOBAHUST — HAIIPUMED, Ma-
remarudeckuii [Bangu, 2020].
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Bropoit BBIBOI pabOTBEI COCTOUT B TOM, UTO TpebOBaHIe HEIIPOTHBOPEINBO-
CTH MOXKET SBJISITHCS HE TOJILKO He 00sI3aTeIbHBIM, a HAIIPOTHUB, JIUIITHUM, U OT
HETO CJIeJlyeT OTKA3aThCs IPHU IMOCTPOEHUN «MHOTOMUPOBOi Teopuu BCeroy». Be-
POSITHO, «MHOTOMHMPOBAs TEOPUA> JOJXKHA CTPOUTHCS HA HETHIIMIHON JIOormde-
CKOI OCHOBE, TJIe IIPEIIIoJIaraeTcss OTKa3 OT ITOTO U Psijia JAPYIUX KJIACCHIECKIX
[IpEeICTaBIeHIl, KOTOPble IOPOXKIAIOT KOHTPUHTYUTUBHLIE ciencTBus. IIpen-
CTaBJISIETCS, UTO TIAPAHEIIPOTUBOPEUNBAast JIOTUKa (COBMECTHO C KBAHTOBOI, eCyiu
HOJIyIUTCs 00ECTIEINTh TAKYI0 COBMECTUMOCTD) KaK pa3 U CMOYKET CTaTh OCHO-
BOI'./'I7 KOTOpasd IMO3BOJIUT IIOCTPOUTH MHTYUTUBHO IIpUEeMJIEeMOe OIIMCaHUEe TeOPpUn
HOBOTrO THIa (MM O KpaifHeil Mepe CTHMYIMpPOBATH PA3BUTHE HHTEJIEKTY-
AJIbHOM MHTYUIMK B IIPABUJIBLHOM HalpaB/ieHnn). TakuM o6pa3oM, CJieiyonuii
9Tal — IOCTPOEHUE COOTBETCTBYIOIIEH CEMAHTUKHU JJIsi MHOTOMHPOBOM TEOPHH
Bcero. Od4eBHUIHO, MOIYT OBITH BO3parkKeHUsl B TOM ILIaHE, YTO IPUBEICHHBIE
3J1€Ch apIyMEHThI MOKHO (hOPMaJIM30BaTh B KJIACCUYIECKOIl JIoruKe (HAIIpUMED,
B JIOTMKE [PEIUKATOB) B HenporusopeunsoM Buje. Ho mo sTomy nosojy yike
OBLIO0 BO3PKAHUE, UTO ITO TAK, €CJAU MBI TOBOPUM He 00 YHUBEPCAJBLHON «MHO-
rOMHMPOBOII Teopuu Bcero». IIlpu dpopMaibHOM IOIXO0/AE 3TOT MOMEHT HE COBCEM
o4vYeBuieH, OJJHAKO OH CTAaHOBUTCA TaKOBBIM ITPU CI)I/IBI/ILIGCKOI;'I OIITUKE — KaK y>Ke
OTMEYAJIOCH, MECTOIIOJIOXKEHHUSI, CKOPOCTH U IapaMeTPhl 9JIeMaHTaAPHLIX YaCTHUII
MOT'YT ObITh PA3HBIMU OJIHOBPEMEHHO («3JIEKTPOH HAXOJUTCS B A U 3JIEKTPOH
HAXOJIUTCsI He B A» — HCTUHHO, U BCE, 9TO YIOAHO CJIEI0BATh OTCIOa HE MOXKET;
a «3JIEKTPOH HAXOIUTCs B A M HEBEPHO,9TO 3JIEKTPOH HAXOMUTCSI B Ay — JI0XK-
HO, HO TOJIbKO [IOTOMY YTO OH HAXOJUTCs IIOBCIOJY (JI0 MOMEHTa W3MepeHwusl),
I OTCIONA OISTh K€ He CJeJyeT BCce, 9TO YIOJIHO, YTO SJIEKTPOH, HAIIPUMED,
Haxoqures B C (J1a, OH HAXOAMUTCsI TaM, HO HE 10 MPUYKMHE IIPOTUBOPEYNSI)).
VIMeHHO MHTYUIUs, OCHOBAHHAS Ha IPUHATUUA TaKuX (PaKTOB KaK OUeBUIHLIX,
U TIPeJICTaBJIsIeTCsl HaM 0oJjiee IPUEMJIEMOI 1T0 CPABHEHUIO C KJIACCHIECKOI.

JImTeparypa

Bacrokos, 2005 — Bacrokos B.JI. KBanrosas jioruka. M.: ITEP C3, 2005. 191 c.

Hexapr, 1989 — Jexapm P. Counnenus. B 2 1. / Ilog pex. B.B. Cokomnosa. T. 1. M.:
Mpercib, 1989. 654 c.

Kapnenxko, 2015 — Kapnenxo A.C. B nouckax peanbuoctu: Ncuesnosenue // Duio-
codusa mayku. 2015. T. 20. C. 36-72.

Kapmnenko, 2021 — Kapnenxo U.A. Kputuka coJUIICH3Ma B KOHTEKCTE MHOTOMUPOBBIX
Mmogesteit // @umtocodus naykn u rexunku. 2021. T. 26. Ne 1. C. 78-90.

Ashok, Douglas, 2004 — Ashok S., Douglas M. Counting flux vacua // Journal of High
Energy Physics. 2004. Vol. 1. P. 60.

Balaguer, 1998 — Balaguer M. Platonism and Anti-Platonism in Mathematics.
Oxford: Oxford University Press, 1998. 240 p.



2 U.A. Kapnieako

Bangu, 2020 — Bangu S. Mathematical Explanations of Physical Phenomena //
Tandf: Australasian Journal of Philosophy. 2020. URL: https://www.
tandfonline.com/doi/abs/10.1080/00048402.2020.18228957journalCode=
rajp20| (nara obpamenus: 31.08.2022).

Barrow, 2008 — Barrow J. New Theories of Everything. Oxford: Oxford University
Press, 2008. 272 p.

Barrow, Shaw, 2011 — John D.B., Douglas J.Sh. The value of the cosmological
constant // General Relativity and Gravitation. 2011. Vol. 43. No. 10.
P. 2555-2560.

Béziau, 2000 - Béziau J.-Y. What is Paraconsistent Logic? // Frontiers of
Paraconsistent Logic / Ed. by D. Batens et al. Baldock: Research Studies Press,
2000. P. 95-111.

Birkhoff, Neumann, 1936 — Birkhoff G., Neumann von J. The Logic of Quantum
Mechanics // Annals of Mathematics. 1936. Vol. 37. P. 823-843.

Brunner, Carnielli, 2005 — Brunner A., Carnielli W. Anti-intuitionism and
paracousistency // Journal of Applied Logic. 2005. Vol. 3. No. 1. P. 161-184.

Chudnoff, 2020 — Chudnoff E. In Search of Intuition // Australasian Journal of
Philosophy. 2020, Vol. 98. No. 3. P. 46-480.

Colyvan et al., 2005 — Colyvan M., Garfield J., Priest G. Problems with the
Argument from Fine Tuning // Synthese. 2005. Vol. 145. P. 325-338.

Coté, 2013 — Coté G. Mathematical Platonism and the Nature of Infinity // Open
Journal of Philosophy. 2013. Vol. 3. No. 3. P. 372-375.

Everett, 2015 — Fuverett H. The Many-Worlds Interpretation of Quantum Mechanics /
Ed. by B. DeWitt. Princeton: Princeton University Press, 2015. 263 p.

Filler, 2009 — Filler A. The History, Development and Impact of Computed Imaging
in Neurological Diagnosis and Neurosurgery: CT, MRI, and DTI // Nature
Precedings. 2009. Vol. 7. No. 1. P. 1-76.

Godel, 2001 — Godel K. Kurt Godel Collected works / Ed. by S. Feferman. Oxford:
Oxford University Press. 2001. Vol. 1. 504 p.

Hilbert, 1902 — Hilbert D. Mathematical Problems // Bulletin of the American
Mathematical Society. 1902. Vol. 8. No. 10. P. 437-479.

Jaskowski, 1969 — Jaskowski S. Propositional calculus for contradictory deductive
systems // Studia Logica. 1969. Vol. 24. P. 143-157.

Linde, 1982 — Linde A. A new inflationary universe scenario: A possible solution of
the horizon, flatness, homogeneity, isotropy and primordial monopole problems //
Physics Letters B. 1982. Vol. 108. No. 6. P. 389-393.

Linde, 1983 — Linde A. Chaotic inflation // Physics Letters B. 1983. Vol. 129. No. 3-4.
P. 177-181.

Lloyd, 2013 — Lloyd S. The Universe as Quantum Computer. 2013. URL: https://
arxiv.org/pdf/1312.4455.pdf (nara obpamenus: 23.01.2023).

Nagashima, 2013 — Nagashima Y. Elementary Particle Physics: Foundations of the
Standard Model. Vol. 2. Wiley: New York, 2013. 646 p.


https://www.tandfonline.com/doi/abs/10.1080/00048402.2020.1822895?journalCode=rajp20
https://www.tandfonline.com/doi/abs/10.1080/00048402.2020.1822895?journalCode=rajp20
https://www.tandfonline.com/doi/abs/10.1080/00048402.2020.1822895?journalCode=rajp20
https://arxiv.org/pdf/1312.4455.pdf
https://arxiv.org/pdf/1312.4455.pdf

Hexoropble nnpeaBapuTe/IbHbIE YCIOBHS JJISI CO3/IaHHUSI « MHOTOMHPOBOH TEODHH . . . 25

Oriti, 2009 — Oriti D. Approaches to Quantum Gravity. Toward a New Understanding
of Space, Time and Matter. Cambridge: Cambridge University Press, 2009. 604 p.

Panza, Sereni, 2013 — Panza M., Sereni A. Plato’s Problem: An Introduction to
Mathematical Platonism. London: Palgrave-Macmillan, 2013. 322 p.

Priest, 2002 — Priest G. Paraconsistent Logic // Handbook of Philosophical Logic /
Ed. by D. Gabbay and F. Guenthner. The Netherlands: Kluwer Academic
Publishers, Vol. 6 (2nd ed.), 2002. P. 287-393.

Pruss, 2003 — Pruss A.R. Actuality, Possibility, and Worlds. London: Continuum,
2011. 320 p.

Rees, 2001 — Rees M. Just Six Numbers: The Deep Forces That Shape The Universe.
New York: Basic Books, 2001. 208 p.

Susskind, 2003 — Susskind L. The anthropic landscape of string theory. 2003. URL:
https://arxiv.org/pdf/hep-th/0302219.pdf| (mara obpamenus: 31.08.2022).

Szmuc et al., 2018 — Szmuc D., Pailos F., Barrio E. What is a Paraconsistent
Logic? // Contradictions, from Consistency to Inconsistency / Ed. by
J. Malinowski. and W. Carnielli. Berlin: Springer, 2018. P. 89-108.

Tegmark, 1988 — Tegmark M. Is ‘the Theory of Everything’ Merely the Ultimate
Ensemble Theory? // Annals of Physics. 1988. Vol. 270. No. 1. P. 1-51.

Tieszen, 2011 — Tieszen R. After Godel: Platonism and Rationalism in Mathematics
and Logic. Oxford: Oxford University Press, 2011. 245 p.

Tieszen, 2015 — Tieszen R. Arithmetic, Mathematical Intuition, and Evidence //
Inquiry: An Interdisciplinary Journal of Philosophy. 2015. Vol. 58. No. 1. P. 28-56.

Van-Quynh, 2019 — Van-Quynh A. The Three Formal Phenomenological Structures:
A Means to Assess the Essence of Mathematical Intuition // Journal of
Consciousness Studies. 2019. Vol. 26. No. 5-6. P. 219-241.

Weinberg, 1987 — Weinberg S. Anthropic bound on the cosmological constant //
Physical Review Letters. 1987. Vol. 59. P. 2607-2610.

Weinberg et al., 2001 — Weinberg J.M., Nichols S., Stich S. Normativity and
Epistemic Intuitions // Philosophical Topics. 2001. Vol. 29. No. 1. P. 429-460.
Witten, 1995 — Wiiten E. String theory dynamics in various dimensions // Nuclear

Physics B. 1995. Vol. 443. No. 1. P. 85-126.

Woods, 2003 — Woods J. Paradox and Paraconsistency: Conflict Resolution in the
Abstract Sciences. Cambridge: Cambridge University Press, 2003. 382 p.

Yau, Nadis, 2010 — Yau S., Nadis S. The Shape of Inner Space: String Theory and
the Geometry of the Universe’s Hidden Dimensions. New York: Basic Books, 2010.
400 p.


https://arxiv.org/pdf/hep-th/0302219.pdf

IvaAN A. KARPENKO

Some Preliminary Conditions for the Creation of the
‘Many-Worlds Theory of Everything’ and the
Development of Intellectual Intuition

Ivan A. Karpenko

National Research University Higher Scool of Economics,
11 Pokrovsky Bulvar, 109028, Moscow, Russian Federation.
E-mail: gobzev@hse.ru

Abstract: The article questions some of the classical principles of thinking based on tra-
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Amnnoranus: B crarbe paccmarpuBaercst OIMH U3 TpUeMoB 0(bOPMIIEHHST TOJIKOBaHMIA B «J10-
rukes Makapus [IérpoBryua — riioccnpoBaHye 3aMMCTBOBAHHOTO IIOHSITHS PA3HOI'O IIPOMCXOXK-
JIEHMsI IPU IOMOIIH co1o3a nin. Ha nmpumepe 9eTbipex coduerannii (Konyaa vs c6a3Ka, mepmuk
Vs ceaszka, memod vs (Pusocodcroe) pacnososrcenue, aHAAUCUC VS Pasbuparue noHAMUL Vs
npougeedenue uau Gopmosanue udeli) TOKA3AHO, ITO BTOPHIM KOMIIOHEHTOM TAPLI SIBJISET-
Csl JIEKCEMa CO CJIABSTHCKMM KOPHEM, KOTOpasi OCBOEHa PYCCKUM s3bIKOM. [lojgobHast Mojesnb
JIAIIb B PEJIKUAX CJIy4asX COOTHOCUTCSI C JIATUHOSI3BIMHBIMU UCTOYHUKAMY IIPUBEJICHHBIX COYe-
ranuit: Institutiones philosophiae rationalis methodo Wolfii conscripta (1735 1.) u Elementa
philosophiae recentiorisusibus juventutis scholasticae accommodata (1747 r.) @.X. Baymaiicre-
pa — IpakTHYecKu Bcerja obasienust I1éTpoBuda sIBIISIIOTCS IPOJIyKTOM €0 OPUTHHAJILHOTO
TBOpuecTBa. llpm mocrpoenmnn obbsicuenuii 0. Makapuit HCHOIb3yeT KaK JIEKCHKY PYCCKOTO
SI3BIKA, TAK U TIOJOHU3MBI, IPUIEM CJIOBOOOPA30BATEIHHbBIE MOJIEIH OJIBCKOTO A3bIKa (HAIIPHU-
Mep, IpujararesbHble Ha -UuHl: KPUNMuUwHHoil, GHAAUMUYHbLE, 2UNOMemudHoill) XapaK-
TepHBI I Bcero Tekcra «Jlormkm». ComocraBieHne JIeKCeM C UCTOPUYIECKHMHE CJIOBAPSIMU
pycckoro sa3bika u Tekcramu X VIII B. u panee m3 HanmonaapHOTO KOpIiryca pyCcCKOro si3bl-
Ka II0Ka3aJ10, YTO HEKOTOpBIE CJI0Ba (kony.aa, epomemamuyeckud, gopmosarue, dopmosamo,
ucnymosams, KpUNMuUNHHbIL, AHAAUMUYHBT, 2UNOMEMuYHbL) UIA UX BAPDAAHTHI BIEPBbIC
ymoTpebsiorcss umeHHO B «Jloruke» Maxkapus [lérposuya.

KiroueBsblie ciaoBa: ncropust joruku, Makapuit [Iérposud, CiiaBsHO-TpeKo-JIaTHHCKAs aKa-
JeMHUsI, UICTOPUS HOHSITUN, TEPMUHOJIOTHS, IIEPEBOJ, C JATHHCKOIO SI3BIKA, IIEPEBOJ C JPEBHE-
IpevecKoro si3bika, pycckumii si3bik X VIII B.

Hnsi murupoBauusi: Ausekceesa A.C. Tepmunosiorusi u tonkosanue B «Jlormke» Maxka-
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C. 30-42. DOIL: 10.21146/2074-1472-2023-29-1-30-42
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1. Maxkapmii IIéTpoBudY u jjormveckue MITY AN

B cepenune XVIII B. mosiBasiercst mepBoe mocobue mo JIOTHKE, COCTABJIEH-
HOE Ha pPYCCKOM si3pike — «Jlormkas Maxapust ITérposmual. Dror Tekcr, Kak
IPEIIOIAraeTCs, CBA3aH 0 COAEPIKAHNIO ¢ IUIUILINHON, unTaBieiicsa o. Maxka-
puem B CIIaBsIHO-TPEKO-JIATUHCKOl akajieMun mocsie mocrpura |[['oHgapko u jap.,
2022, c. 63]. Temaruueckn Kypc paciaiaercst Ha 9eTbipe 9acTi (B [EePBBIX TPEX
06CyKIAI0TCS «JIeHiCTBUST pa3yMay, B 9eTBEPTOil — TeOpHs apryMEHTAINN ), KO-
TOPBIE JTOMOJTHEHBI OOITUPHBIM MTPEINCIOBHEM: O (DUIOCOPUN U O IIPEJICTABIIEH-
Hom TpyJe. Ilo cBoemy xapakrepy «Jlorukas Ilérposuua npemcrasisier coboit
KOMITHJISATIAIO U3 TIEPEBEJICHHBIX HA PYCCKMIL sI3bIK KHUT BoJibduania Opuppuxa
Xpucrunana Baywmaiicrepa [Baumeister, 1735; Baumeister, 1747| u kapresnanna
Damona ITypmo [Pourchot, 1695|, [lonuapko u ap., 2022, ¢. 63-64]| ¢ aBropcku-
MU JIOTIOJTHEHUSIMH.

Ha 1aHHbII MOMEHT coumHenne n3pecTHo B 3 crmckax>: 1) J (PHB. @. 573,
Ne 206)3, 2) B (TIM. Bapc. 2149)%, 3) C (PHB. ®. 550, Q.I11.186)°. Han6oee
nostabiM, Kak numyT O.FO. lonwapko u M.B. CeMuKkoJIeHHBIX, SIBJISIETCS CITU-
cok JI, KOTOpBIT He COMEpKUT TMPOIYCKOB W 3aBepIinaeTcst Haamucbio «Kownert

!Crenenns o 6uorpacdun I1éTpouua, a TakyKe HCTOPHUH CO3MaHUs «JIOTHKM» U ee MCTO-
pudeckoM KoHTekcTe M. B [[oruapko u ap., 2022, ¢. 61-64].

2B craThe UCIOMb3yeTcsa CUCTeMa CULI, IPUHATAs B u3Manun «Jloruku» (B medaTn): B oc-
HOBY IIyOJIMKAIINU IIOJIOXKEH cIHcoK Jl, K koTopomy moasesieHsl padnoarenus u3 b u C.

3A.C. Pomocckuit canraer, 9T0 pyKONNCH MHCAHA «I€TKONW U KPACUBON CKOPOIUCHIO HATATIA
2-it nonosunbl XVIII Bekas (mosiHOe onmcanue cM. B [Pomocckuit, 1894) ¢. 218-220], nomyTHO
oTMedast cXoJcTBO modepka J| u pykommcu Ne 88, mucaHHOlM CTYIEHTOM TBEPCKO ceMUHApUM
Amngpes ITporonornosa, KOTOPBIH U3JI0KUI B POPME CTUXOB JIEKIIUHU 0. Makapust 110 JOrMaTh-
geckomy Gorocisosuto [Tam ke, c. 219]. H.K. Taspromun, ccbutasice sa A.M. IlenTkoBCKOTO,
JIATUPYET CO3ZaHue MepuojoM mocsie 1766 r., T.K. «BomsHON 3Hak Oymaru tuma [33, Ne771]
(1765 r.) <umeercs B Buxy ansbom C.A. Kienukosa |Kiuenukos, 1959] — A.A.> nokasbiBaer,
9YTO OHA HAIIMCAHA He paHee cMepTH counHuTessi» |[[asprommn, 1986) c. 144]. O.1O. Toruapko
u M.B. Cemukosennsix [Loruapko u ap., 2022| narupyor pykomucs 1758-M rogom, onupasich
Ha ee 3aryaBume: «Jlormka, cobpaHHas U3 Pa3HBIX ABTOPOB M YAOOHBIM IOPSIKOM PACIIOJIO-
JKEHHAas Ha POCCHIICKOM sI3bIKe jyist yrorpebsienuss B Mockse 1758 1. MOCKOBCKO# AKajeMun
uepomoHaxoM Makapuems.

4Bes wacTu npeauCIOBHs, OGPLIBAETCS HA NOJYCJIOBE 3-H uacTy 1mocobusi. 110 BOASHBIM
3nakaM, ornucaHHbIM H.K. ['aBpromuHbIM, CIHCOK MOYXKHO OTHeCTH K 1780-M IT.: POXKOK B rep-
ooBoM muTe ¢ gqurepamu BOCT u maroit 1782, repb dApocnasas ¢ garoit 1779, Pro Patria c
smrepamu NP [Casprommn, 1986, c. 144]. O.O. T'ornuyapko nu M.B. Cemukonenunix |[ongap-
KO 1 Ap., 2022| naTUpyOT PYKOLKCH 110 IOy, yIOMSIHyTOMY B Ha3aHun — 1759: «Jloruka
deopuueckasi, cobpaHHas U3 PA3HLIX aBTOPOB U YAOOHBIM IOPSIAKOM pacrosoxkenHasd. Ilepe-
BeJleHA. . . mepoMoHaxoM Makapuem 1759-ro rona juis ynorpebsenusi, B Mockses [Tam ke,
c. 64].

®Bes mavasa m KoHIa; 3araasme orcyrcryer. Ommcanme cM. B |[Boraxos, 1900 c. 144
145]. B crarbe |onvapko u ap., 2022, c. 65| naruposana 1789 r. 6e3 06bACHEHUS IPAINHBL.
Boggsinble 3HaKM HE MCCIIEOBAHbL.
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aoruke» [[onuyapko u jap., 2022, c. 65]. [Ipu s10M, 110 HAGIIOIEHUIO UCCIIEI0BA~
repHuI, Hasjmaue oomux omu6ok® B /I u C H03BO/IAET BBICKA3ATD MPEIOJO-
xkenne 06 nx obrrem nmpororpade. [locieauit cincok K ToMy ke nmeer 60JbITe
IOMET U IPUMEUYAHHI U, BEPOATHO, HCIIOIL30BAJICH Halle .

Meton paboThl ¢ UCTOTHUKAMHI, & TaKXKe caMasl Uaesi — CO3/IaHNe IePBOTO
mocodusi — He MOTJIM HE OTPA3UTbCs HA S3BbIKE OPUTHHAJBHOTO COUMHEHWS U
criocobe mojiaun Marepuasia. Bo MHOTOM sBJSsSCH repBorpoxoieM, [Iérposud
MIOIOJTHSIET CJIOBAPh (PUIOCOPCKUX TEPMHUHOB 33 CYET YIOTPEOJIEHNS HOBBIX
JIEKCEM, CYIIECTBEHHASI YaCTh KOTOPBIX BIEPBbIe (PUKCUPYETCA B UCTOPUU PYC-
CKOro s3blka. M3ydennio Jornueckoil TepMUHOJIOTUH Ha IIPUMePEe HOHSITHITHOTO
psLIa Onvim — UCKYC — eKCNEPUEHUUA — EKCNEPUMEHM — IMNETUPUA TTOCBAIIE-
Ha HegaBHsis crarbs O.F0. Tonuapko u M.B. Cemukosienubix [[ongapko u ap.,
2022|. He BnaBasich B 1o po0HBIii paztop paboThl U UTONOB MCCJIEJIOBAHUSI, OT-
MeTUM HeXBaTKy TeopeTH4ecKoil 6a3bl (HalpuMep, OTCYTCTBHE CCHUIOK HA Pa-
6orer E.M. CvuproBoii® u — camoe Baxknoe! — HCTOpHYECKHE CIOBApH) U He
BcCeria KOPpPEKTHOE MCIIOJIb30BaHUE JIMHI'BUCTUYICCKUX TepMI/IHOBg.

[Ipomomkast scradery 1mo u3ydenuio repmuHoornn B «Jloruke» Makapus
[TérpoBuya, paccMOTPUM OIUH U3 IIPUEMOB IIOCTPOEHUS TOJKOBAHUI — IJI0OCCH-
pOBaHUe MOHSATUS IIPU TOMOIIH COI03a wau. Huke OyeT paccMOTPEHO HECKOJIb-
KO [IPUMEPOB TIOJI00HBIX coueTanuii B criucke /[ (¢ npuB/iedeHreM pa3HOUYTEHW
no 5 u (), uarepriperalysi KOTOPBIX IPEJJIOKEHA C OMOPOil HA CJIOBApU PYyC-
cKoro si3bika u HanumonasbHbli Kopiryc pycckoro sisbika [HKPA).

2. KO’I’Ly/LCL VS CeaA3Ka, MEPMUH VS C8A3KA

Bo Bropoit wactu «Jlorukus mj1st 0603HAUEHNST MOJAJBHOIO TJIAaroja yIo-
TpebIIIeTCs Tapa Konyaa Vs CeA3Ka:

(1) To, uem MOATBEPKIAECTCS, UK OTPUIIAETCST, UJTH
ceaska (§ 62)12.

10 1

CJIBIBET KOHy.J'[al nJjim

SK corkasieHmio, B CTaTbe OTCYyTCTBYIOT IIPHMEDHI, TIOSTOMY IIPE/IIIOIOKEHIE O COOTHOIIE-
HUY CIINCKOB B HACTOsIIEH paboTe He MCIOJIb3YyeTCs.

"T'uroresa o CBSI3W IPOCTAB/IEHHBIX B TEKCTE yJAPEHM U [PeIHASHAMEHNN PyKOIIHCH JIJIst
YTEHUS BCJIyX, Ha HAIll B3IVIfA, MAJOBEPOSATHA, T.K. aKlleHTyarus B pykonucax X VIII B. numeer
MACCOBBIH XapaKTep U CBA3aHA C NOJPAYKAHUEM KHIXKHOH (IEPKOBHOCJIABIHCKOM) TPaIUIAN.

8CM., HAIPEMEp, IUCCEPTAIMIO O KOHIIEITE OILIT B UCTOPHH PYCCKOM KyJIbTypsl |[CMupHO-
Ba, 2013| u ee ncrounukw.

YABTOpPBI CMEIIUBAIOT HOHATUA KAALKUPOGAHUEC W 3AUMCMEOEAHUE, MPAHCKDPUNUUA T
MPAHCAUMEPLYUUA.

00mnucka moz BAMAHEEM PACIIONOKEHHBIX PsAIOM co030B. B B u C orcyTcrByer.

13 ech 1 1asee B IUTATAX M3 HCTOYHUKOB BBIIEIEHHS [IPH OMOIIY TO[9EPKIBAHMST MOH. —
A.A.

1luruposanne ocymecrsiasiercs mo usmanmio «Jlornkus» (B meuarn). Opdorpadus ympo-
1eHa, 3HAKU IIYHKTYaI[Md PACCTABJIEHBI B COOTBETCTBHUHU C IPABUJIAMU COBPEMEHHOI'O PyC-
CKOI'O $I3BIKA.
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C0BO ®0onyaa oOHAPYKUBAETCS B TEKCTE TPUXKIBI; IBa JAPYTHUX IIPUMEPA
PaCIOI0KEHBI B TOH Ke TJIaBe:

(2-3) Koropasi npejjiozKeHusi sIBHO MOJIOXKEHHOI CyObeKT, Ipejukar u
Koltyisy [B, Ha noasx: mojyiexaiiee, CKazyeMoe U CBs3Ka| UMEIOT, Te Ha3bIBAIOT-
Csl JIOTHYECKUSI U COBEPIINEHHBIsI, & B KOTOPBIX CyOBEKT, MPEIUKAT WU KOIIYJIa
yTaeBaerTcsi, Te Ha3blBAIOTCs HECOBEPIIIEHHBIMU WJIM KPUIITHIHBIM (§ 64).

[Turara (1) siBastercs nepesogiom dparmenta us Institutiones philosophiae,
OJIHAKO B IEPBOUCTOYHUKE YIOTPEOJIEH TOJIHKO OJINH TEPMUH — HEIIOCPEICTBEH-
Ho copula: Vox illa quae subiectum praedicato coniungit, siue, quae nexum
subiecti et praedicati indicat, dicitur copula (Institutiones philosophiae, § 193).
[TérpoBud TpaHcUTEPUPYET JIAT. copula ‘BepeBKa’, B PE3YAbTATE U€ro MOSBJIs-
eTCst HOBOE TIOHSITHE, paHee HUTJIEe He OTMEUEHHOE B IAHHOM 3HAYEHNN (JIeKCeMa
orcyrcreyer B |[CaPH; |CalPdl |(CaXVII| u ucroununkax HKPA XVIII crose-
tust |[HKPS|). Exuncreennstii nupuvep obuapyx)usaercs B «Ckudckoii ucro-
pun» (1692 r.) Angpest JIbzinosa: [Tocpenu ke xpama komyist [na noasz: Ko-
IIyJjid — CBOJ WUJIN CeHb] Ha MIEeCTUHAAECATU CTOJIIIEX MPaMyPHBIX BO3CTaBJIEHA
[MHOXKA€E, U Gosiin, U BhIIIe, Hexkesn cBsataro Ilerpa B Pume|, cBepxy mokpbita
Best osooM [HKPS| — Ho on HepesneBaHTeH, T.K. kKony.aa 0003HAYAET MaTepH-
aJIbHBIHN 1penMer. B kadecTBe mnosicHsinus K JlaTuHu3My 0. Makapuii BeIOUpaeT
CJIOBO CO CJIABSIHCKUM KOPHEM -643- (Cp. ¢ JiaT. copulo ‘cBsi3aTh’) — CBS3KA.
Haso 3ameTuTn, 9T0 CBsi3KA, B CBOIO OY€PElb, HOSBJISAETCS B IIape C MOHATUEM
MEPMUH, KOTOPOE TMHUPOKO YIOTPeOUTEHHO B «Jlorukes u B JaHHOM CJydae

HMeeT 3HaYeHue ‘CjaoBo’

(4) Csi3Ka MM TEPMUH, KOTOPOIi CXOCTBO CyOBEKTa C IIPeNKATOM HOKA3y-
€T, eCTb €TOT TJIAr0JI €CTh, KOTOPOMY €XKeJIU TIPEJIITUIITEM YacTUILy He, TOKa3yeT

nousituii pasiaydenne (§ 62).

DTOT (bparMeHT TakKe siBJIsIeTCsI iepeBoaoM u3 “Institutiones philosophiae”,
rje obHapyzkuBaeTcs napa copula vs terminus: Copula autem siue terminus,
qui nexum subiecti et praedicati indicat, est uox EST. Cui si particula non
praesigitur, indicator notionum separatio (Institutiones philosophiae, § 193).

[TomyTHO OTMeETHM, YTO TpUMeEDpE (2—-3) OTMETAETCs ITapa HecosepuLeHHbll VS
kpunmuunvil (B kaure @.X. Baywmeiicrepa dparment orcyrersyer). Eciu ciio-
BO “HECOBEPIITEHHBIN YK€ 3HAKOMO PYCCKOMY SI3BIKY, TO BTOPOE MTOHSITHE SIBJIS-
eTcs hapazr legomenon, KOTOPBIl BOCXOAUT K Iped. KOUTTOS ‘CKPBITBIN, TaltHbIi’
qepe3 MOCPECTBO JAT. crypticus ‘KPBITBIH, TOTARHOM .

ITpu sTOM HeNB3sT 0OOUTH BHUMAHUEM CKJIOHHOCTH [1éTpoButa K MCIOIL30-
BaHUIO [PUJIATATEIbHBIX HA -UYH-, B TO BPEMs KaK PYCCKOMY SI3bIKY 3HAKOMBI
OJIHOKOpEHHBIe cJioBa ¢ cyddukrcom -uueck-; cp. anasumuveckuts |CaXVIII,

13]301'[130C O 3HAYEHUAX IMOHATUA TMEPMUH B «Jloruke» Tpe6yeT OTJEJIbHOI'O UCCJIeIOBaHUA.



34 A.C. AekceeBa

1994/1, c. 64] / anasumuurod (§ 155), eunomemuveckud |[CaXVIII, 1989/5,
c. 116] / eunomemuwnwt (§ 110) u np. Ilogob6uble 06pa3oBaHusi, KaK KarKeT-
Cd, CJIeJyeT CBA3bIBATDH C BJIMAHHUEM IIOJILCKOI'O A3bIKa, a UMEHHO — d)OpMaHTa
HPUTATATEHHOTO ~iC2NY /~yYCzny.

K nekcuueckum epuaunam cybsexm, npedukam u konyaa B (2-3) 1o crmc-
Ky B Ha IIOJIZAX ITOABEJACHBI TOJKOBAaHUA M3 CJIABAHCKUX II0 ITPOUCXOXKICHUIO
CJIOB: nodaedcauiee, CKA3YeMoe i C6A3%Ka COOTBETCTBEHHO. [odaedicawee n cka-
3yemoe B 3HAYCHUU ‘TJIABHDLIN YJICH MPEJJIOXKEHUS XOPOIIO U3BECTHBI PYCCKOMY
s13bIKy (cM., Hanpumep, cyoBaphyto crarbio B |[CaXVIIL 2013/20, c. 221]) u Ha-
paBHe €O c6a3kol (npoBepuTh Hajmuue ganHoro cjaosa B |CaXVIII| e npes-
CTABJISIETCS BO3MOYKHBIM BBH/JLY €r0 HEIIOJHOTHI) BCTPEYAIOTCS B IPYTUX YACTIX
«Jlorukm» u no crucky /1.

3. Memod vs (dunocodcroe) pacnoaostcerue

B nByx naparpadax yrorpebienHoe 7 pa3 cJIoBo memod (meghod) pasbsic-
HSIETCsI KAK pacnosodicenue (B OIHOM CIydae — C oupeesieHueM Guaocopcrud):

(5) Ilomexke dumocod moKa3bIBAET BEIM, JJIsi TONO K TOMY JOJIZKHO
yIOTPEeOUTh NPUCTONHON MOPSIOK; HOPSIOK €TOT HA3bIBAETCH (DUIOCOMDCKUM
pacrosiokenneM mim MeroqoM |5 medomom| (§ 7).

(6) Korma yxe o meroze |B medose| minm pacnojioxKeHHH TOBOPHJIN, TO
JIOJIZKHO €I11e yIIOMsiHYTh 1 o mruie (§ 8).

Bropas wacre (5) Bocxogur k yuebnuky D.X. Baywmeiicrepa: Ordo, quo
philosophus in tradendis dogmatibus utitur, dicitur methodus philosophica
(Elementa, § 32). Coueranne methodus philosophica pasbusaercs B «Jlorn-
Ke» Ha JIBe YacTH, npudeM mpuiarareibnoe y [lérpoBuda mnosiyuaer HOBOe
OTIpEJIETISIEMOE  CJIOBO: hunocopuneckoe pacnosooicenue u memod. Ipumarod-
Hoe npe/iozkenue B (6), coO CHATBIM OIIpe/Ie/IeHIEM, TPUHAJIEZKUAT [epy CaMOro
0. Makapus, T.k. @.X. Baywmeiicrep HaUnHAeT COOTBETCTBYIOMMI naparpad B
“Elementa” ¢ Toro, uro comep:xurcsa B TyiaBHOU dactm: Haec igitur prima les
stili philosophici sanciatur. .. (Elementa, § 15).

[ousitre memod (memoda, memodus) or rped. péfodog ‘ImyTh BCIE] 3a
TeM; UCCJIeJIOBAHIE HAYTHOE; CIOCOO MCCICIOBAHNS, METOJ; HayKa' HCIOJIb3Y-
ercsa ¢ camoro Hadasa XVIII B., BXonsa B pycckuil SI3bIK depe3 MOCPEICTBO JIAT.
methodus, dp. méthode, Hem. Methode. XpoHoJiorndeckoe pacipeeieHre Ba-
PHAHTOB TakoBO: Mmemoda (¢ 1718 1.), memod (¢ 1721 1.), memodus (¢ 1735 r.)
[CaXVIIIL, 2001/12, c. 159]. Kak BujHO, nepbie GpUKCAIUN IIOSIBJISIFOTCS 3a-
J0Iro 70 «Jlorukms, HO 0. Maxkapuit Bce paBHO MPUBOJIUT TAPY CO CIABIHCKIM
KOPHEM.

CrnoBo pacnoaosicenue MOXKeT ObITh CBSI3aHO 110 IPOUCXOXKJIEHUIO C IOJIb-
cKUM s3bIKOM. [lepBoe ymorpebiierne, XOTs U sIBJISIONIEECS SKBUBAJIEHTOM Oec-
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[PUCTABOYHOIO CYIIECTBUTENBLHOrO, cojepkurcsa B «lloxoxkaerun B CBATYIO
3eMutio KHe3s1 Pagmpuia CupoTkns, mepeBoje ¢ HOJIbCKOro u3ganus 1628 r.:
O pacnosoxkernn rpajga Kangum. .. 3aHe)ke WHbIE JOBOJHO O HEMD ITHCAJIH,
a3b ocrasao (o0 polozeniu miasta Kandyi) |CaPgl 1997/22, c. 30]. Jlekce-
Ma rozpoloZenie B cjioBape CTApOIOJBCKOTO SI3BIKA, BIPOUEM, UMeeT WHOE 3Ha-
YeHne — ‘OCTOPOYKHOCTD, Osiaropasymmue, takt |Arct, 1920, II, c¢. 49|, Ho 31O
HE SIBJISIETCS MPEISITCTBUEM JIJIsT TUIIOTEe3bl. UTO Kacaercss KOpHsS Gu.nocof-, OH
ormedaercs yke B Cynpacibekoit pykonucu (XI B.): oT rped. gildoogog ‘imo-
Esarmmii My IpocTh; yuenslit desosek’) [QCPL, 1987/4, c. 194| u nanee akTuBHO
HCITOJIb3YEeTCsI B TEKCTaX HA PYCCKOM SI3BIKE.

Paccmorpum mpumepsr 6e3 mosicHerunst. C KOMMEHTapUEM ¢nocoby Ha MMOJISTX
CYTIECTBUTETLHOE Memod YIOMSHYTO B TIPEINCIOBUN, KOTOPOE MOTJIO OBITH Ha-
II1CaHO II0CJIE OCHOBHOI'O T€KCTa U JIUIIIb B YUCTOBOM BapUaHTE 3aHAJIO IIEPBYIO
TTO3UITAIO:

(7) ¢ Bo Bcem cTapaJicsi €ro MpOIIEHUIO y0BOJICTBOBATE: JePyKaJICsl Ha Me-
cTax BO BCeM Meroiy |Ha noasx: crnocody; b, C medoy| a HoBBIX drrocodos
(ITpenuciosue).

Boszsparmasice K § 7, oTMeTHUM, 9TO TOCJE HAPBL MEMOJ VS PACTLOAONCEHUE
(5), cienyror 2 dukcanyuu 1epBoro cjaoBa 6e3 MOsSCHEHNUSI:

(8) Erne Bce npasuia Takxke n MaremMaruieckomy Merojy |5 medouy| ciy-
JKAT, OTKYJly BUJIHO, 9TO MATEMATHYIECKOH TOT 3Ke, UTO M (DHIOCODUIECKON
merozn |5 medon| (§ 7).

B nannom caydae [Iérposuu ciemyer yuebnuky @.X. Baywmeiicrepa, B KO-
TOPOM OTCYTCTBYIOT noscuenusi: Ex his patet, methodi mathematicae easdem
esse leges, quae sunt methodi philosophicae (Institutiones philosophiae, § 35).
Hasee B Tekcre «Jlorukumy ynorpebJisieTcst TOJIbKO TEPMUH Memod WU ero Ba-
puant megpod. Bapuanr ¢ ¢ upucyrcryer B /] uckimoduTesbHo B ryiase 10
«Kak mucnyroBarcsy:

(9) Korga aucmyTsl upe3 BOIPOCHI U OTBETHI OBIBAIOT, TO ceil MeoJI Ha3bI-
BAETCsl €POTEMATUIECKUM U COKPATUIECKUM, KOTOPBIM Me(hOIOM yI00HO UK
COIIPOTUBHUK OTBETCTBYIOIIATO MJIM OTBETCTBYIOIIEH COMIPOTUBHUKA MOXKET 06~
MaHyTh (§ 208).

@parMeHT SBASETCA JOBOJBHO TOYHBIM IepeBojoM u3 Institutiones
philosophiae: Disputatur nonnungnam per quaestiones et responsiones, quae
methodus dicitur erotematica, item socratica (Institutiones philosophiae,
§ 527). IlomyrHo oTMeTHM, UTO CJIOBO epomemamuyeckut (OT Jp.-Tped.
€PWTNUATIKGS ‘BOIIPOCUTEIIBHBLI’), BO-TIEePBBIX, oTcyTcTBYeT B ClloBape pyccKo-
ro sizpika XI-XVII 8B.|CaP4| u HKPY [HKPS| u, Bepositio, He o6HADYXKUT-
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ca B Crosape pycckoro sizbika XVIII . [CiXVIII| mocie ero oxomammsa!?,

a BO-BTOPBIX, OTKJIOHSIETCSI OT TE€HJEHIINN K OOPA30BAHUIO MPUJIATaTETLHBIX C
cybdukrcom -uun-.

Yro Kacaercst pasHouTeHuil, B ciucke b (npeucsiosue u § 7-8; § 208 yrpa-
YeH) ynoTpebJisieTcsl NCKIIIOIUTETHLHO BapuanT megod, B cmcke C — wmegod B
npeauciaoBun u memod B § 7-8 (§ 208 rakxke yrpaden). IlepBudnbiii BapuanT B
HACTOsIIIEe BPEeMsl YCTAHOBUTH HEBO3MOXKHO, IIOTOMY YTO BOIIPOC O COOTHOIIIE-
HUU CIIUCKOB €Ille HYXKJIaeTCsl B UCCIIEI0OBAHUN.

4. Amnaaucuc vs pasdbuparue nonamuli vs npou3sedeHue NN
dopmosarue udeti

B nepsoit wactu «Jloruku» (rmaBa 1 «O MOHATHSAX WIIH WIESAX» ) HAXOAUTCS
IIpeJIJIOYKEHIEe, KOTOPOe 3aKJIIOUYaeT B cebe mapbl npoussedenue Vs opmosanue
udetl U anasucuc vs pasbuparue noHAmUl:

(10) Taxoe m/eil COBepIIEHHBIX IPOU3BeJIeHNE WM (POPMOBAHUE HA3BIBA-
ercst y dunocodos Anammcuc |B Ananusuc| //n. 16 06.// nnm pasdbupannem
HOHSITHIA; TIOHEKe B TAKOM CJIydae Bely pa3bupaeM 10 YacTsiM, a 9acTHh OIIsITh

Ha CBOU OCOOJIUBBISI YACTH TaK TOYHO, KAK U AHATOMUKH JIEJIAIOT, KOTOPbIE Te-
JIO YeJIOBEYECKOe PA3JIE/ISIOT Ha YaCTH, & YACTU OUSTh Pa3dUpPAIOT 0 YaCTIM
(5 27).

Hagaso upemioxkenmsi 3amMcrBoBano u3 yuebnmka PD.X. Baywmeiicre-
pa: formatio idearum adaequatarum dicitur philofophis analysis notionum
(Institutiones philosophiae, § 96). Kak BuHO, yIeHbI HCHIOIB3YeT TOJBKO OJ-
HO codeTaHue HOHATHIL: formatio idearum vs analysis motionum — KaxXIblil
KOMIIOHEHT KOTOPOTO IOJIyYaeT OTJ/EJIbHOe TOJIKOBaHue B Tpyae o. Makapus.
Formatio idearum coornocurcs B «JIoruke» ¢ OHOKOPEHHOM! eUHUIIEH hopmo-
sanue (udeti), KOTOpasi 3aMMCTBOBAHA U3 MOJIBCKOTO A3BbIKA — CP. ¢ formowanie
(¢ 1621 1.) or formowaé ‘dopmuposarhb, obpasoBbiBarh’ (¢ 1656-1688 rr.)
[ESJP|. Tmaros ¢ Tem ke kopHem ormedaercst B riiase 3 («O kareropusixs,
§ 41) nepsoit vactu u B riase 3 («O cpoiicTBax npemioxkenuii», § 70) Bropoii
YaCTU U TaKXKe fABJISIeTC IMOJOHU3MOM B OT/IMYHE OT COBP. (DOPMUPOBATH U3
HeM. formieren ‘opMupOBaTh, OOPA30OBBIBATD

(11) Msl Bbimze § 32 roBopuin, 9TO yHUBEPCATHbIS Ujien GOPMYIOTCS 9pe3
orsiedenus (§ 41).

(12) Tax, mampumep, exesn dopmyelb cebe MOHSATHE HPECOBEPIIEHHATO
pasyMma, TO Thl (POPMYENTh IPE3 XOTETETHOE COBOKYILJIEHHE: TTOHEYKE ThI 3HACHID,

4B pacrosimee BpeMs HyKHBIA TOM elle He OMyGIMKOBAH, HO IOJ GYKBOH € HET CHOCKHU C
YKa3aHUEM UCKATH CTATHIO B OTPE3KE Ha 3-.
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YTO €TO Pa3yM, U UTO IIPECOBEPIIEHHBI, TAK TOMBIIIIJIEHUEM COBOKYILISEIb 00e
uzen, 9106 37e1a710Ch eIMHO MOHATHE TIPecoBepIleHHaro pasyma (§ 41).

(13) Korza Thl XOUelb Ypes3 eToe COBOKYILIeHne cebe (popMoBaTh U, IPH-
Medaii, eXKeJii OHU BO3MOYKHBI, TO CYyTh M UCTUHHDI, KAK Pa3yM IPECOBEPIIEHHbBI
u upord. (§ 41).

(14) Ilpumeuaii, MbI KOIJIa eTaKue HpeIozKeHusi GopMyeM, CJIydaercs da-
CTO, YTO MPUIIMCYEM CIOCOD, KaK KaKON-HUOY/ b IPEUKAT IPUINIECTBYET CYyOb-
eKTY, U TaKHE IPEJJIOKEHNs Ha3bIBAIOTCS 00PAa3UTEIHbBIE, & Y€ThIPE UMEIOT CIIO-

coba (§ 70).

AHaJIOTMYHBIM IIOJIOHU3MOM U3 (14) ABJIFAETCA TJIaroJl nNpunucoeaimb:

15 Uurepecno, 4T0 NMEHHO TaKOe CIIps-

Cp. € COBP. przypisywad ‘TPUIUCHIBATDH
JKEHHUE Jalle BCero MOSBJSIETCS B IIPOU3BEIECHUSIX 3HAIONIUX MMOJbCKUAN SI3BIK:
Annpes JIpnosa (Erma ke or oHbIX 360pHIMKOB oTpovaTa OymyT cobpaHn
u B KOHCTAaHTHHOIONB NIPUBEJEHBI, TO/IA IPUXOJUT K HUM ara U IPHUIUCYET
nMena ux, u oredectso, u crpanbl (HKPH) [HKP|) u Anapes Kyp6ekoro
(A3b Ke ceMy 3eJ10 YAUBUXCS W CKOPOUIO 00bATH ObIX'b, HXKb OOJIbINAS IaCTh
KHUD'b yUIUTEEHl HAINX'b HE IIPeBejleHa €CTh Bb CJIOBEHCKU SI3bIK'b, U HEKO-
TOpBIE IPEBEJIEHHBI HEIPSIMO OT'h HPEBOJHIUKOBDL HEUCKYCHBIX'b, & HEIbIH OT'b
IpUIKCYOMUXb BbKoHelb ucnopuenbl (HKPA) [HKPA|). @opmosariue (udetr)
HCTOJIKOBBIBAECTCS KaK Npoudsederiue: 9TO CJIOBO € TOTIETPOBCKOTO BPEMEHU MMe-
eT NmoAxo/dinee 3HadeHne — ‘cozpanue, corpopenue’ |Ca/lPA, 2012/9, c. 67].

[MonsTue analysis mepeBOIUTCS KaK GHAAUCUC, U 3MECH CJEAYET 0OPaTUThH
BHIMAHUE Ha HAIWCaHWe CJIoBa. JIekcema amaausuc (CO 3BOHKUM COTTIACHBIM
B KOpHE; MMEHHO TaKOii BapHaHT HAXOJIUTCs B CIUCKe B) HPOHUKAET B PYyC-
ckuii s13bIK, 110 garHbiM CoioBapst pycckoro sizbika X VIII B. [CaXVIIL 1984/1,
c. 64], ¢ 1709 r.; mosaHee ToABIAIOTCA BapuanThl anaaucue (1728 1.)10) ana-
auzus (1727 1) m anaaus (1802 1.). ITo HIPOUCXONKJIEHUIO CJIOBO CBSI3AHO
¢ rped. dvdAvoiS ‘pasiiozKeHne, pacdyeHeHne; aHaJn3’, HO PYCCKUIl A3BIK 3a-
UMCTBYET €0 B TOM YHCJIE 4Yepe3 IIOCPEJICTBO JIDYTUX A3BIKOB: JIAT. analysis,
HeM. Analysis, dp. analyse, anri. analysis. Takum obpa3oM, HAIMCAHIE GHAAU-
suc (B) 1osiBJIsieTcst B COOTBETCTBUU € IPABUJIAME YTEHUsI JIATUHCKOTO SI3bIKA
I 7K€ TIOJIbCKIM BIIMSIHEEM (CD. ¢ analiza ‘aHains’), B TO BpeMst KaK GHAAUCUC
(/) orpaxkaer rpeueckoe npousHomenue. K ciaoBy Makapwuii [Térposuy nouou-
paeT TojiKoBaHme pasbupanue (nonamui)'’, aTo aBsseTcs GyKBaJIbHBIM Tepe-
BOJIOM C I'PDEYECKOTO SI3BIKA.

B Takxke — ducnymosamv ot dysputowaé ‘HOIEMU3HPOBATH, CIOPUTD, OCIAPUBATE; HCCJIE-
JI0BaTh, N3y4aTh, apryMeHTupoBars’ |Asekceesa, 20226] c. 132-133].

16 ARTOpBI CIIOBAPHOI CTATHI HE yKA3BIBAIOT, B KAKOM MCTOYHIKE HAXOMMTCS BAPUAHT.

"Bonpoc 0 cooTHOMmE NN TePMIHOB udes U nowsmue B «JIoTHKe» Hy»KIA€TCsl B JOIOJIHI-
TEJILHOM UCCJIEOBAHUM.
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5. BbiBoabl

OmanM m3 crmocoOOB BBEIEHHMSA 3aMMCTBOBAHHON TEPMUHOJIOTHH B «Jloru-
Key SIBJISIeTCsS] KOHCTPYUPOBAHUE TApPBI C COIO30M UAl, BTOPON KOMIIOHEHT KO-
TOPOIl TIpesicTaBIseT cobOil CJIOBO CO CAABSIHCKUM KOPHEM (Konyaa — c6A3ka,
MEMOOd — PACnoAOAHCERUE, GHAAUCUC — pasdbuparue nonsmul). B HEKOTOPbIX
CJIydasX IPU MIOMOIIHA JIPYTOrO CJI0Ba MCTOJKOBBIBACTCS U CJIABIHU3M — K IIPU-
Mepy, npouseedenue vs Popmosarue (udeti) — ITo MOJUEPKUBACT CTPEMJICHUE
0. MaKapI/IH caeJiaTb CBOII TEKCT MaKCUMAaJIbHO IOHSITHBIM YUTATEJIIIO. O cBoeit
nosunuu oH U caMm nwmineT B IIpemuciioBun K gmrareso: [locrapascs s 31ech,
6J1ar [CKIOHHBI| YuTaTesb|, CKOJIKO MO U CKOJIKO BPeMsi MHE JIOIYCTUIIO (IO-
HeKe 51 MHBIMU 00s13aH ), KAK MOXKHO sICHee U TIOPsi/IouHee, a K MOHSTHIO y100Hee
HalluCaTb IIpaBUJIa. OILHaKO JaJjiee, IIpnu YIIOMAHaHUU IIOHATUA ITOBTOPHO, I10-
sSICHEHME MPAKTUIEeCKN BCErIa CHUMAEeTCsI, 9TO obJjierdaer dreHne u paboTy C
MaTEePUAJIOM.

[TosicHeHnE MOXKET MOJIYIUTb W HMOHATHE, KOTOPOE OCBOEHO PYCCKHM SI3bI-
koM. B kauecrBe npumepa npusejieM ciioBo mepmur (¢ 1705 1.) ot aar. terminus
‘HorpaHuYHbIN 3HaK’ Yepes nobek. termin [DCPLL 1987 /4, c. 48|, 06 nHOsI3bI9-
HOM TPOUCXOXKjieHnn KoToporo Ilérposuda ocsemomiern — cMm. B Ilpeauciopun:
CJie/10BaTeIHO [HA NOAAT: HEIIPEMEHHO|, HaJ0OHO ObLIO Yy’KEeCTPAHHBISI YIIO-
TPeOJIITh PEYU, KOTOPBIsI TOUTH U3 IIPEXKHUX BPEMEH BO yIOTPeO/IeHNE BOIILIH,
U KOTODBIsI HA UyYKECTPAHHOM |[Ha NoAAT: yIOTPEeOJIsl XKe s Takue pedn| Jryd-
II1e MOXKHO Pa3yMeTb, HEXKeJIU exKeJIM Obl UX Ha POCCHUUCKON IIepeBecThb S3bIK;
KaK HaIlpUMep: CYObEKT, IIPEINKAT, UIes, TePMUH, apT'yMEHTAIUsI, CHIJIOTH3M,
COPHT, KATErOPHUsI M IIPOH.

[IpumeaarebHO, 9TO 0. Makapuil HCIOJIB3YET JIEKCUKY HE TOJBKO PYCCKOIO
SI3bIKA, HO U aKTUBHBINA COCTAB MOJIbCKOIO JIeKCHIeckoro dgouma (gopmosarue,
Popmosamov, npunucosamv, JUCNYMOBAMY; BO3M., DACNOAONCEHUE), & TAKKe
obpasyer psiJi IPUIAraTeIbHbBIX [0 HOJILCKOI Mojenn (anasumuynvld, unome-
muunoid, kpunmuwrord). IIpuHIMas BoO BHUMaHHe 3HAYEHHE HOJIbCKOIO $I3bl-
Ka Jj1s cBeTCcKOl KHmKHON Tpajmuiuu Poccrnu XVIII B., MOXKHO TTOJATBEPTUTH
BBIBOJL O 2KeJIaHUU CO3JaTeJid IIpeJCcTaBUTh CBOI1 KYypC JIOTUKU KaK MOXKHO J10-
CTyIIHEE.
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1. Apwucrorens B Ilagyanckom yHuBepcurere

B pesynbrare nagenus Koncrantunonoss B 1453 1. MHOXKECTBO yU€HBIX I'De-
KOB OBLJIO BBIHY 2K IeHO Oe2kaTh B EBpoIry u, mpexk;ie Bcero, B Omzkaiinryo Bene-
nuaHcKyto peciiybsiuky u [lajgyto — ee yHUBEpCUTETCKUIL IEHTP. DTa rpeUdecKast
UMMUTPAIUsI, C OJHOM CTOPOHBI, IPOOYINIa UHTEPEC MATYAHIEB K OPUTHHAIb-
HBIM rpevdeckuM (HUI0COMCKUM TEKCTaM, a C JPYyroil CTOPOHBI, IPEIOCTABUIA
JOCTATOYHOE KOJUYIECTBO CIIEIIUAJINCTOB, CIIOCOOHBIX KOMMEHTUPOBATD «HACTO-
smero» Apucrorens. Msnavaasio ke B [lagye, Kak U B APYTUX UTATbIHCKUX
YHUBEpCUTETax, IIperojaBanue Joruku Apucroresisi Bejoch: (1) aubo 1o kiac-
CUYECKOI CXOJIACTUYECKON cucCTeMe, OCHOBAHHON Ha JIATUHCKUX KOMMEHTapUAX
®owmbr AkBuHCKOrO; (2) sui60, Haunnast ¢ XIII-XIV BB., B coorBeTcTBUN € apab-
CKUME KOMMeHTapusMu ABeppoaca. Apabckast HayKa U JATUHCKAsS CXOJTACTUKA
OTXOJIMJIN OT APUCTOTEJIEBCKOI'O TEKCTa, 3aMEHsIs €ro KOMMEHTATOPOM, & KOM-
MEHTATOpa — YUIUTEIbCKUMU TeTpaisiMu. Bipodem, u caMu TEKCTBI, C KOTOPBIX
JesaJics JIATHHCKUN IepeBoi, He TOJBLKO He OTIMYAJIUCH TOYHOCTHIO, HO U 3a-
JaCTyIO0 CMEIIUBAJIM OPUTHUHAJ C HEOIJIATOHUIECKUMHU TOJKOBAHUIMU, K ITOMY
2Ke JI00ABJISINCH OIMMOKU IMePEBOTIMKOB TIepBbiX u3ganuit XV B. B pesymibrare
MOJTYJIAJICST YCJIOBHBI APHUCTOTEMh, B KOTOPOM YK€ MaJjO UTO OCTABAJIOCH OT
opurnnajia. 4 ampessa 1497 r. rpek Hukomait Tomeit mpounTan B Ilagyanckom
YHUBEpCHUTETE CBOI IEpBbI Kypc MO IpedeckoMy Tekcry Apucroresst (0 HEM
em.: [Geanakoplos, 1985]). D1o cobbiTne BBI3BaIO GOJIBIIOI SHTY3HA3M B Cpe-
Jie UTAJbIHCKUX UHTeIeKTya 0B, [Iberpo Bembo, 3namenuTsiit cekperapn 11a-
nel JIbBa X, make mmcasi, 9TO HAYAIACh HOBas 9pa B (PUIOCO(PCKOM yUIECHUN
[Morelli, 1821]. B 370 ke Bpemst, 6iaroiapsi rped4ecKiM KHUZKHBIM CIPABITHKAM,
Bewnerus crajia caMbIM BaXKHBIM I'PEYECKUM MIEIATHBIM IIEHTPOM, TJie, HAKOHEIT,
Hay4IHBIM 00pa30M ObLIN U3IaHBbI IpedecKkrne TeKeThl Apucroress. Takum obpa-
30M, <«IIPABUJIbHBIE» TEKCThI BEJIUKOTO MBICJUTE TSI CTAJIU JTOCTYIIHBI BCEMY €B-
POIIEIICKOMY YHUBEPCUTETCKOMY COODINECTBY, KAK YUUTEJIAM, TAK U CTYICHTAM.
A TlajyaHckuii yHUBEPCUTET BMECTE C 3TUM CTaJjl IJIABHBIM [EHTPOM apUCTOTE-
Jii3Ma.
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2. Peodpuna KopumaniaeBc n ero BinsgHAE Ha TPEYECKYIO MIKOJLY

O tHUM U3 SIPKUX MpeICTaBUTENeH MalyaHCKOW IPEKO-UTATbIHCKON YHUBED-
curerckoit cpenbl 661 Peodun Kopumasiesc, moxkasyit, camblil U3BECTHBIN
rpedeckuii uaTesiekryas XVII 8. (o 6uorpadun u tBopuectse Peoduia Ko-
puiasiesca cM.: |Tsourkas, 1948|, [Henderson, 1970, pp. 12-19]|, |[Podskalsky,
1988, pp. 194-199]|, [Maopalonouroc, 2008|). Peodun poauics B 1574 r. B Adu-
Hax ¢ damuaueit Ckopmaaoc, KOTOPYO OH I03xKe m3MeHWs Ha Kopuigasiiesc
B YecTb mpuropoja AduH, oTKyda mnpoucxoauma ero pod. CBoe obpa3oBaHue
on HavaJ ¢ [Tanckoit rpedeckoit kosuterun cs. Adanacusi (1604-1608), orkya
nepemes: B [lagyanckuii yausepcurer (1609-1613), rae yuwmiicst y u3BECTHO-
ro majyaHCKoOro JIoruka, Japyra lamuies u mpeemuunka fkora J[3abapesuibl 1o
kadenpe — Yesape Kpemonunu (1550-1631) (o Kpemonunu cm. 6ubamorpa-
dburo no 1975 . [Lohr, 1975, pp. 728-729], a Takxke nocuemyromnryio |Bergonzi,
1994} [Kuhn, 1996; Riondato & Porri, 2000]). ITociie okonuanust yaebur Peoduir
paboTall yauTeseM B Pa3MIHBIX TPEUECKUX ITKOIaX, a B 1622 1. marpuapx Ku-
put Jlykapuc (1572-1638) HasHaums ero riaBoii crapeifieil BU3aHTUICKOMN
BBICIIell MKoJbl — [larpuaprmreit mkoasl B KoncrantuHonose. BripodeMm, 1mo-
cJie HaCWJIBCTBEHHON CMEpTH CBOEro OJjiarojieresisi OH ObLI OTCTpaHEH OT 3TOM
JIOJI?KHOCTH ¥ COCJIAH Ha MUTPOIONNIbio Kadeapy Hapmakra m ApTe ¢ nmenem
Deogiocuii (1640-1642), a nosxke B 1646 1. ymMep B TsIXKeJIbIX YCJIOBHUIX U ObLI
MTOXOPOHEH B POMHBIX AduHax.

Kaxk rosbko @eodus Kopupaniesc (1574-1646) 6611 HasHaveH riaBoii [Tat-
puapieit mKoyibl B Koncranrunomnose B 1622 r., oH BHEJAPUJ yIeOHBINA ILIAH,
COCTaBJIEHHBI UM [0JT BJIMSTHHEM IpOrpaMMbl llajiyaHckoro yHuUBepcHTETa U
ujeit ceoero yumressi Uesape Kpemonunu. Ilo obpasziy Ilarpmaprmeit miko-
JIBL B JlaJIbHEliIIeM ObLIn peOPMUPOBAHBL U JAPYTUe I'PedecKrue 00pPa3oBaTe b-
Hble YUIpeXJeHus Ha Bcex Teppuropusx OcMaHCKON MMIepun, KOTOPBIE IMO-
Celaan He TOJbKO I'DEKH, HO U PYMBIHBI, OOJIraphl, ajabaHIlbl, cepObl U JlarKe
TYpKH, WCIHOJB30BABIINE B TO BPeMs I'DeUYeCKHil B KadeCcTBE MEKyHapO/IHO-
ro si3pika (cM. |Tsourkas, 1948, pp. 113-117] u [lorga, 1928, p. 119]), Bce atn
CTYJIEHTHI U3ydJasi JOTHIeCKuil Kopiyc Apucroresist o komuesuymy Kopu-
JlaJiieBca WM M0 TOCODUSIM, HAIMCAHHBIM COTJIACHO ero mpuHImmaMm. [Ipume-
JaTe/JIbHO, YTO W TypelnKune HIKOJIbI OCMaHCKOI';I UMIIEpUH BILJIOTH 0 Ha4aJia
XIX B. Tak»ke UCIOJB30BaIN KOMIIEHIUYM Mo Jioruke KopwujasieBca B mepe-
Boge Hukomass Kpurusi Ha Typernkuii, KOTOpbIii ObLI 3aKa3aH JIUIHO BU3U-
pem cynrana |[Papadopoulos, 1952, p. 383]. Orciona pyKOIUCHBIE KOIUH €ro
paboT CerojHs MOXKHO HAiflTU COTHSIMH BO BCEX 3HAUUMBIX OHOIMOTEKAX 3e-
MeJTh, paHee BXoauBIUX B OCMAHCKYIO UMIIEPHUIO; B TIEJIOM YK€ €r0 JIOTHIeCKU
KOMITEH Uy M-KOMMeHTapuii Ha «Opranon» Apucroress nepesaeTcst Mo MeHb-
meii Mepe B 136 pykomucsix, narupyembix X VII-XIX Bs. [Tsiotras, 2000]. Takum
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00pa3oM, MOXKHO CKa3aTh, uTo KopugaieBc ObLIT CAMBIM HOIYISIPHBIM KOMMEH-
taropoMm Apucroresst 8 XVII u XVIII BB.

3. Jlornyeckme counHenuss Peodunnia Kopuganiaesca

CampiM  rmaBHBIM JjormndeckuM Tpyaom Peodwmina Kopumanmesca cras
onybsimkoBauublit B 1729 r. B Benenum dyHmaMeHTAJIBHBIN KOMIICHIAYM-
KoMMenTapuit Ha «OpraHom» ApHCTOTENsI, COCTOANNN U3 CAEAYIONIX COUN-
nenuit [Corydaleus, 1729]:

I. Beenenue Bo Bce storndeckoe yuenue (IIpodutov eic Gnoaocoy ty Aoy
mpaypoteiay: 0o. 3-77).

II. Kommenrapuit x «Mcarore» Ilopdupus (Eic Iopgupiou Elcoywyrv:
oo. 81-127).

ITI. Kommenrapuit k «Kareropusim» Apucrorens (Eic tac tob Apliototéhouc
Katnyoplag: oo. 133-289).

IV. O rom, uro ciexyer nocie «Kareropuit» (Ilepl tov peta tac Katnyoplac:
0o. 292-298).

V. Kommenrapmit k «O6 ucronkosanun» (To nepl épunveioc: oo. 299-361).

VI. Kommenrapuii k «1-it Anamuruke» (Eic ta npdtepa dvohvtind: co. 362

433).

VII. Kommenrapuii ko «2-it Ananurukes (Eic ta Uotepa dvahutind: oo. 435-

499).

[Tomumo Kjaaccudeckoro maiioxkenus jgoruku, Peocdbusr Kopumasiesc cocraBui
TaKKe COYMHEHHE IO JIOTMKE B YBJIEKATEJIbHON BOIPOCOOTBETHON (opme, KO-

TOPOE OTHaCTU sABUJIOCH KOHCIEKTOM BBIIIENIPUBEACHHOI'O TPYIa ICorydaleus,
1970).

I. Beenenmue B noruxy (ITpoduiov eic hoywnyv: oo. 3-16).

II. O630p Toro, uro msyuaercs B «Mcarores Ilopdbupus (XoOvolic t@v
Topaddouévwy €l Tiig eloaywyfic Tob Iopgupiou: oo. 16-56).

III. O630p kuuru «O Kareropusx» (LOvolic tiic mept Katnyopiiv Bifrou:
oo. 56-120).

IV. O63op kuuru «O6 ucrosnkosanum» (LUvoic 1ol mepl Epunvelac Bihiou:
0. 120-152).
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V. Kparkoe uzoxeHne o CH/IOIA3Me COITIaCHO «1-it Anamuruke» (X0Ovoig
TEPL GUAOYLOMOD EX TGV TROTEPWY AVOANUTIXGV: 0. 152-204).

VI. I3 kuur o memyKTuBHOM jokasaresnbcTBe ((Ex t@v mepl amodellewv
BiBAwv: oo. 204-246).

VII. Kparkoe usnoxkenne «O coducrnieckux omnposepkeHnsx» (LOvTouog
€xdeolc Tepl COPLOTIXGY ENEYYWV: 60. 246-267).

B ornuame ot cBoux pedeit u apyrux pabdor, Kopumasiesc nucan u maxe
[IPenoaBaj JIOTUKY Ha apXan3WPOBAHHOM JIMTEPATYPHOM I'DEYECKOM SI3BIKE U
HCII0JIB30BaJl TEPMUHOJIOTUI0 ApHCTOTE s, HECMOTPsT HA OYEBUJHBIE CJIOXKHO-
CTH, C KOTOPBIMHU CTAJIKHBAJINCh €r0 CTYIAEHTHI. ZI3bIK Apucroresist ObLIT TEXHU-
YeCcKUM, U 9T0 u3bapjsaao Kopuaamesca OT MHOTUX TPYIHOCTEH W Iy TAHHUITHI
npu uarepuperaun «OpraHonay, 9To ObLIO HEN30EXKHO B JIATHHOASBITHBIX 3a-
Ha,ZLHOQBpOHeI’ICKI/IX YHUBEpCUTETAX.

I pyroit ocobennocThio Jiorndeckux TekctoB Peodpuna Kopunainesca cra-
JIO HETaTUBHOE OTHOIIIEHNE UX aBTOPa K CPEIHEBEKOBON JIATMHCKOI Jioruke. Bo-
nepBbix, Kopumasesc He ObLJI KATOJMKOM, W IIOTOMY, B OTJIAYUE OT CBOErO
yUauTesIs1, U3HAYAJBHO ObLT HE TOJIBKO UY2KJI, HO U IBHO BPaXKIeOEH CXOJIacTh-
Ke, & TaKyKe aBeppousMmy u Japyrum JjaruHckum cucremam |[Corydaleus, 1797,
p. 747]. Bo-Bropbix, o Goposics ¢ 060 HONBITKOM JIaTh JIOMMYECKOMY TEK-
cry Apucroresist 60roCcIOBCKYIO HHTEPIPETALINIO MM KAaKUM-II00 06pa3oM cMe-
marhk puaocopuio ¢ peaurueii. CxoacTuKka »Ke eMy MPEeJICTABIISIIaCh TMEHHO
TaKOM CMeChIO, KOTopas He siBjisieTcst Hu dpumocodueii, Hn borocaosueM. Kpome
TOT'0, OH TaKKe 6bIJ'[ IIPOTUB U IIOAMENINBaHUA B JIOTUKY l\deTa,(i)I/ISI/IKI/I, a II0TO-
My, HECMOTPsI Ha JTI060Bb K [l1aTory, 60poJics ¢ MIaTOHU3UPYIONUMA TE3UCA-
MM I'DEYECKIX KOMMEHTATOPOB U 1ocJieoBaresieii apepponsma |Tsourkas, 1948,

p. 100].

4. OmnpegesieHne snucmeme U MexrHe
y Apucrorens u Kopmnaanseca

Csoe «Bsenenne B joruky» KopuiasieBc IIOJHOCTBIO ITOCBAIIAET [IOIPOO-
HOMY pa3pelIeHuIo0 IPo0JeM, CBSI3aHHBIX C IPEIMETOM, IIeJIbI0 U IIPUPOIOI
JIOTUKN KaK JUCIUILIAHBI, 9TO U3JIOXKEHHE 3aHUMaeT y Hero 77 crpanuil. Ta-
Kot mHTepec Kopummaaaesca K 9Toit Teme He ObLI caydaiHbIM. Kak MoKasbl-
BatoT uccyenosanus [Poppi, 1970; [Randall, 1961|, B pesyabrare Gosiee riry6o-
Koro aHaanza «OpraHoHa» ApPHCTOTeNsT U €ro allOAUKTUKHU Ha IEPBBIA IIaH
B IlagyanckoMm yHHBepCHTETE CTaJM BBIABUIATHCA BOIPOCHI O IPUPOIE JIOTH-
KU, PUHIMIIAX U BUIAX J0KA3aTe/IbCTBA, & TaKXKe O JIOTHKe Kak ODIeHay THOM
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MeTOJe UCCeOBaHUA, a He OTAeJbHON Jucnummpe. B sToil cBasm mamyan-
CKHE ydYeHble yKa3bIBaJU, YTO M caM APHCTOTE/]b HUKOIJA HE HCIOIb30BAJ
CJIOBO 1) hoYLxY| “JIoruKa’ Jijisi 0OO3HAUYEHHUsl TOT'O, YTO Mbl Ha3bIBAEM BCJIEN 33
HEOIVIATOHMYEeCKUMI KOMMeHTaTopaMmu «(Opranonas «JIOrukoil Apucroresss.
Apucrorenp mmcas, ¢ OJHOI CTOPOHBI, O JHAJIEKTUKE, IIPOTHBOIIOCTABIEHHOM
puropuke |[Rhetorica, 1354a|, a ¢ npyroit — 06 anamuruke [Rhetorical, 1359b.10],
He O0DbEeIUHSSI 3TH ABE JUCIUILINHDL 110 OOIUM IIOHATHEM <«JIOrHKa». Hekoro-
pbie BbicKasbiBanus Apucroress, nanpumep [Topical I, 11, 104b.3], ykassiBator
Ha TO, YTO OH PACCMaTPUBAJI JHAIEKTUKY CKOpee KaK HHCTPYMEHT (0UVERYOV).

C roukn 3penusi Kopunasiesca, Joruka npuHajiexkuT K poiy €2ic/habitus
(T.e. Ty 06sialaHNsT 3HAHUEM ), K KOTOPOMY APHUCTOTEh OTHOCHUT:
(1) émothun/scientia — 9acTo MEPEBOAUTCS KaK ‘HayKa';
(2) téyvn/ars — 4acTo HEPEBOJUTCS KAK ‘UCKYCCTBO' WJIM ‘LIPUKJ/IAJIHAS HAayKa';
(3) cogplo/sapientia — dumocodckast MyapOCTb, 3HAHNE KOHEYHBIX HPUYNH;
(4) pebévnoic/prudentia — mpakTHUECKasl MyIPOCTh, STHIECKOE 3HALE;
(5) voic/intelligentia — mHTEIIEKT, CXBATHIBAHNIE [TPUHIUIIOB KAK CIIOCOOHOCTD
6picTporo naTyuTHBHOTO Moucka |Ethica Nicomacheal, 1139b] (uepes kocyto 1ep-
Ty MBI IIPUBONM 11epeBoj, Bosmus).

Jns Kopunasiesca Joruka ¢ 09eBUIHOCTHIO HE MOXKET SIBJIATHCI HU MY/I-
POCTBIO, KOTOpasi €CTh 3HAHUE KOHEYHBIX MCTUH, HU UHTEJUIEKTOM, BEJb IIO-
C.He,HHI/Iﬁ orrepupyeTr mu3Ha4dYaJIbHBIMU, O6mHMH n BPOXKIECHHBIMU IIOHATUAMU
[Corydaleus, 1970, p. 7], au rem Gosee sTuKoii. Takum 06pa3oM, JIOTUKY OCTa~
ercst OTHECTH OO0 K EmoTAUN/scientia, b0 K Téyvn/ars — IUIeMMa, pelle-
HU€ KOTOPOH BBI3BIBAJIO HA, IIPOTSIYKEHUHM BEKOB CIIOPHI JIATUHCKUX (DUI0c0dOB,
OJIHM U3 KOTOPBIX CUYUTAJH, U9TO JIOTUKA SIBJSIETCS scientia, IPyrue — ars, a
TPETbU — U Te€M, U JPYTUM OJHOBPEMeHHO. JlaTWHCKuii 11epeBos, JaHHBIX TEP-
MUHOB HEPEJKO BBOJUT COBPEMEHHBIX dnTaTe el B 320y K ICHIE: COBPEMEHHAS
KOHIIEIIIUS 1S ‘UCKYCCTBO BECHMAa OTJIUYIAETCS OT AHTUIHON MJIM CPEITHEBEKO-
BOI M OOBIYHO ACCOIMUPYETCH Yy HAC C MPEIMETaMU, UMEIOIINMHI ICTETHIECKYIO
[IEHHOCTDh, B OT/INYME OT Scientia ‘Hayka', KOTOpas B HaIllEM IPEJICTABICHUN
3aHMMAaeTCsd cucTeMarusalueil 3uaHuit o mupe. OTCIOJa PEMET CIIOPOB aH-
TUYHBIX U CPEJHEBEKOBBIX yYEHBIX 00 OTHECEHUU JIOTWKH K ars WIH Scientia
CTAHOBUTCsI HEMTOHATHBIM U CTPAHHBIM. BBU/Iy HECOOTBETCTBUS STUX IPEYECKUX
MIOHATHH COBPEMEHHBIE MCCIEIOBATENN CTAPAIOTCS MIEPEBOIUTD STU TEPMUHBI C
IIOMOIIBIO TJIOCC, KaXKJbIi pa3 BbIOUpas HYKHbBI CMBIC/I U3 KOHTEKCTa, HO Ya-
11 IpeJnovunTas nepejaBaTh Ux B Tpanciurepanuu (cM. |[Johansen, 2022|); Mbr
TaKKe PEIIUJIN 0CIe0BATH STOMY IIyTH, HECMOTDS Ha TO, YTO METHE MONKET
HEIPABUJIBHO ACCOIUUPOBATBCS Y HAC C UE€M-TO TEXHUIECKUM, & INUCTMEME C
snucremoit Murnesnist Pyko.
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Nrax, aro ke rpekn, B gacTHocTH Apuncrorens u Kopumamnesc, mompasy-
MeBaJIi TI0J] CJIOBOM anucmeme u mexne?! Kak M3BECTHO, BO MHOTHMX SI3bIKAX
OJTHOMY PYCCKOMY IJIATOJIY ‘3HATh MOTYT COOTBETCTBOBATH HECKOJILKO IJIAro-
JIOB, UTO CO3/Ia€T TPYJHOCTU MPU TPAHCISAIUN PUIOCOMDCKUX TEKCTOB B HAIILY
SI3BIKOBYIO cpeily. Hampumep, 9T0 OCJIOXKHSIET TIEPeBOl « ApPXeoIorny 3HAHUS»
Murresist @yKo, UCXOJIAIIETO B CBOEM PACCY K ICHUH U3 BO3MOXKHOCTEN hpaHiry3-
CKOT'0 $I3bIKa, B KOTOPOM PAa3JIMYaeTcd savoir u connaitre. ['peku BuIAe AN TPU
BHJIa COCTOAHMA 00J1a/IaHIA 3HAHIEM: E(0NOLS, YVHOLE, EMGTHUY, a TaKzKe Boba-
BOK K HUM HUCIIOJIb30BaJIN C HECKOJILKO JAPYTUMU OTTEHKAMU 3HAYCHUN CyOCTaH-
TUBUPOBAHHBIE TJIATOJIbI C 9TUMHU Ke KOpHAMU: €idéval, éniotacdol, YIVOOoXELY,
yvopilewv. Ilnaron, ocobenno B «Tesreres, obpamasicss K TOJIKOBAHMIO KazK-
JIOTO W3 9TUX CJOB, CTapasiCh CIEIaTh WX TPAHWUIBI Oojee deTKUMU. Apn-
CTOTEJIb B CBOIO O4epejib IpeBpaTui ux Bo «Bropoii Anamuruke» |Analytica
posteriora, 71b| B rexauueckue repmunbl. HecMOTpsi Ha 3HAUMTENbHBIE CIIOXK-
HOCTU HOHMMaHus ero onpejesenus [Burnyeat, 2011; Burnyeat, 2012; [Morison,
2019; |[Lesher, 2001]!, MoxHO yTBepKaaTh, UTO MOM OOIATAHIEM SNUCTIEME
Apmucrorenb uMesn B BTy TIyOOKOe 0DOIee 3HAHUE YETrO-TNO0, HAYUHAS C Ca-
MBIX (DyHIaMEHTAJbHBIX OCHOB, KOTOPOE OBLJIO IOJIYIEHO U IOATBEPKJICHO Ha
OCHOBE JIOTUYECKUX TPABUJIL.

Kopupaiesc nosicusier unraressiv, 9to B «Meradusuke» |[Metaphysical
1025b-1026a] Apwucrorens jemur osnucmeme Ha: (1)  TeopeTHUECKyIO
(Yewpnrixn), KoTOpast JaeT HpeJICTABICHUS O TOM, YTO HEOOXOANMO U BEYHO, U
KOTOpas 3aHUMAETCsl CO3€PIATEIbHBIMU BelllaMu, Kak (hU3nKa, MaTeMaTUKa U
6orocsiosue |[Ibid., 1064bl; (2) mpakrudeckyio (TeoxTixy|), KOTOpas HaJeJIsSeT
3HAHHEM O TOM, KakK JEeHCTBOBATDH, KaK, HAIPHMED, 9TUKA; (3) TBOPUTEIHHYIO
(mounTixf), KOTOpasi IPEJOCTABJISET 3HAHHE O TOM, KaK CO3/aBaTb 4YTO-IHOO0
(HampuMep, 310pOBbe NanuenTa, 3xanue win ckyabnrypy) |Corydaleus, 1729,
p. 30].

Teoperudeckasi snucmeme SABISAETCA TAKXKE U INUCMEME B Y3KOM CMbBICJIE
csioBa, nosromy, kKorja Apucroress [Ethica Nicomachea, VI, 1139b], a Beies 3a
unMm u Kopumasiesc, roBopur 06 snucmeme 6€3 yTOIHEHUSI, OH OOBITHO MMEJT
B BUJIy UMEHHO TEOPETHUYECKYIO INUCMeMe, B OTJIMINE OT TBOPUTEIHHON (IO
KOTOPOI1 IIOHUMAJIACh UM MeTHe), & Tak¥Ke IpakTHuIecKoil (mim @ponecuc).

Hecmotpst ma pasiuiusi, © mexme, 1 TEOPETUUIECKAS INUCMEME MOTYT siB-
JIATHCS HAYKAMU B COBPEMEHHOM CMBICJIE CJIOBA, IIOCKOJILKY OHU SBJISIIOTCH 9NU-
cmeme B IMHUPOKOM CMBICJIE CJIOBA, MPEJIIOIAraloT PAcCyKIeHre OT ODINero K
YaCTHOMY, HCIIOJIb30BAHUE MTOATBEPKICHHOTO METO/A, & TaKXKe TJIyDOKOe 3Ha-
uue «npuans» [Metaphysica, 1. 918a.30], uro siBisieTcst OCHOBHO# XapakTepu-
CTHUKOH snucmeme.

LCM. corenyromniyto CHOCKY.
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5. HpeﬂMeT N KOHeYHad IeJIb 3NUuUcCimeme m 1merxrHe
I10 KOpI/I,I[aJIJ'Iech

J1st Toro 4To0OBI OTHECTH JIOTHKY K snucmeme i mexre, Kopuiasiesc
Pa3MBIIIISET HAJ[ PA3INIUAME OOEUX U, IIPEXKJe BCEro, OCTAHABIMBACTCS HA
0CODEHHOCTAX UX IpeamMeTa (Umoxeluevov) n KoHedHoil e (téhoc). Pesomu-
poBaTh ero pasmbiiuienusi (cM. [Corydaleus, 1729, oo. 31-40] u |Corydaleus,
1970} pp. 9-10]) mozkHO cieaytonmm o6pasom. ccienosaressb, 3aHuMaromuiics
anucmeme, 3HaET 3apanee, ITO IO3HABAEMBIIl IIPEMET CYIIECTBYET U UTO CyIIe-
CTBYIOT HCCIIeyeMble TdUT ‘TperepreBanust/addekTsr’ 5T0r0 peamera. Taknm
06pa30M, nccie0BaTe b 3aHNMAETCs TO3HAHIEM (YVEOLS) TOro, 9To yIKe CyIIe-
CTByeT caMo II0 cebe, a OH sIBJIsIeTCS JIMIIb BHEMIHUM co3epriareseM. IIpeaver
HCCJIEIOBAHUS JIOJIZKEH ObITH BEUHBIM (Gi{0L0V) M cOBEpIIeHHBIM (3OdmTemTOoV),
BCe IIpeTepliieBaeMbie UM U3MEHCEHUs COCTOsSHUA HE Cﬂy‘{aﬁHbI, IIOCKOJIBKY OHU
IIPOUCXOJISAT 110 BCEM 3aKOHAM, IIPaBUIaM, aKCHOMaM U T.J., KOTODbIe Cyle-
CTBYIOT B jaHHO# mucruiuinne. VccienoBareab MOXKeET 3apaHee IIPEIBUICTH
pa3JIMYHbIe COCTOSIHUSI IIPEJMeTa M3yUeHHs! B 3aBHCUMOCTH OT OIIPeJIeIeHHbIX
mapaMeTpOB Ha OCHOBAHUU IIPABUJI W 3aKOHOB. Hampumep, B reoMeTpuu mpe-
METOM SIBJISIIOTCSI KOJIMYeCTBEHHbIE OTHOILIEHNUS] B IIPOCTPAHCTBE, & B (pusnke —
res10. Ha ocroBe 3aKOHOB reoMeTp MOXKET IIOCTPOUTH OLPEIEICHHBIN TPEyTo/Ib-
HUK, & (GU3NK — PACCIUTATH MACCy/CKOPOCTD Tesaa. UucToe mo3HAHNE NCTUHBI
0 IIpeJIMeTe sIBJISIETCS] €INHCTBEHHON KOHEYHOM HEJbIo anucmeme, HO IIPU STOM
IleJIb He OIIpeJiesisieT KOHKPETHYIO Snucmeme, 1 TOJIbKO IPeJIMET SIBJISeTCs TeM,
YTO OTJIMYAET OJHY dnucmeme OT JIPYTOil.

B mexne xe nepes ucciegoparesieM IIepBOHAYAIBHO CTOUT KOHEYHAS IE€TIb,
a IIOTOM B COOTBETCTBHUU C Heil nojdbupaercs npeamet. Llenbio mexne sBjseTcs
HEKNii KOHEUHBIN pe3ysbraT (AnoTéAeoua), KOTOPbIA MOXKET OBITH (DU3NIECKUM
WIN BUPTYaJbHBIM. TeXHUYecKuil mpeMeT He TOTINHSIETCS BCEM MEeTOIaM, CXe-
MaM, CYIIECTBYIOMIUM B JAHHON merke; IPEIMET MOXKET U3MEHAThCs (UETUBAN-
THV); IPEMETOB MOXKET OBITh MHOI'O; & CaM IPEJMET mexrHe MpaBUIbHee Ha3bl-
BaTh Marepueil. Il camoe riiaBHOe — JJIsI OIIPEJIEJIEHUsT MeTHe TIPEJIMET He TaK
BaskeH, KakK 1ejib. VIMEHHO 11eJib OT/IEesISeT OHY MmexrHe OT JIPYTOW.

Takum obpazom, pokyc snucmeme HAIPABICH HA TO3HAHIE €CTECTBEHHOIO
[peaMeTa, KOTOPBI y¥Ke CyIIecTByeT, a (POKYC merHe HAIpaBJIeH Ha CO3IaHUe
eIrrle He CYIIEeCTBYIONIEro IIpejMeTa, T.e. UCKyccTBeHHOro. OTcroma CTaHOBUTCS
MMOHSITHBIM, UTO JJIsi aHTHYHOIO M CPEIHEBEKOBOI'O YeJIOBEKA MCKYCCTBO — 3TO
CcHUCTEeMa 3HAHHUI, KOTOpasl IIO3BOJISIET CO3/1aTh 4TO-TO HOBOE, Y€ro HeT B IIpU-
poJie; IOTOMY K HEMY OTHOCSITCSI KaK BCe IMPUKJIAIHbIE HAYKH, TaK U apXUTEK-
Typa €O CKYJIbITYPOH, peanu3als KOTOPLIX B T€ BPeMEHa TaKxKe TpeboBaJIa
Ha.qubIX 3HAHUN 1 yMeHI/IH IIPOBOJAUTDH IKCIIEPUMEHTDHI. A €CJ/i1 MBI BCIIOMHUM
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TBOPYECTBO rennes Pemeccarnca, TO MBI MOJIYIUM U SPKYIO WIIOCTPAIUIO K Ta-
KOMY IIOJIXOJLY.

Kopujaiiee yrBepKiaer, 9TO JIOTUKA — 9TO TBOPHUTEIBHBIH METOJ
(uédodoc monTxn) Ml MmexHe, ¥ 9TO, C €ro TOYKN 3PEHHs], OITBePK 1aeT Apu-
croresib. OH MPUBOJUT CJIEYIONINE apIYMEHTBI B [0JIb3Y TAKOBOI'O TE3UCA:

— Jlwoboe ‘obiazanne <3Hanmem™>’ (£ZlC), KOTOpOe JIae€T HaM IpaBHJIa U
METOJI, JIJIsI CO3/IMNsA, & He CO3EPIIAHUs Iero-/In00, SBISETCS MeTHE.

— JIroboe ‘obrananme <3Hanmem >’ (£ZLc), pe3ysIbTaTOM (GTOTENECUA) KOTO-
POrO $SIBJISIETCSI CO3/IaHNe Yero-sinbo, a He MO3HAHWEe UCTUHBI O CYIIECTBYIONEM
Ipe/IMeTe, SIBJISETCS MeTHe.

Jloruka (£€ic hoyixY)) Jaer HpaBUiIa U MOKA3LIBAET HAM METOJ] COCTABJICHUSI
CUJUIOIM3MOB U JIE/LyKTUBHOTO JIOKA3aTeNbCTBA; PE3YJIbTaTOM JIOTHUECKOrO Me-
TOJIa SIBJISIETCSI MOCTPOEHUE CHIIJIOTU3MOB, CUJUIOTUCTHYIECKUX JJOKA3aTEIbCTB 1
JIPYTHUX JIOTUYIECKUX HHCTPYMEHTOB (Gpyava). OTcroma JIoruka, ¢ TOYKH 3PEeHUs
Kopnpannesca, ssisiercst mexne(cm. [Corydaleus, 1729, o. 64| u [Corydaleus,
1970, p. 7]).

Hpyroe ero 3amevyanne OCHOBAHO Ha KpaiiHe CIIOKHOM OIIPeJIeJIeHUN INU-
cmeme y Apucrorensi [Analytica posteriora, 71b|, KoTopslii yTBep2KIas, 4To
3aHUMAIOIIUIICS nucmeme MOJIyIaeT 3HAHUE TIOCPECTBOM ‘JIe/[yKTHBHOIO J10-
KazaTeabcTBa’ (An60el&lc), MO KOTOPLIM MOHUMAETCH ‘IMHCTEMOIOTHIECKHit’
(¢mioTnuovidy) cmstornsm?. Kopuaiiese cauTalt, 9To pesyibTaT paboThl JIo-

2CoorBercrByiomniee onpeecHue u3 «BTopoit AHAMTHKN> BLI3BIBACT 3HAYUTEILHBIC 3a-
TPY/IHEHUs! B IIEPEBOJIE Y UCCIIeA0BATEell U OPOXKAaeT MHOroYnCc/IeHHble gebarel [Burnyeat,
2011} Burnyeat, 2012 Morison, 2019; [Lesher, 2001| (Apucroresns ucmnonab3yer He CyHIECTBH-
TeJIbHOE nucmeme, a CybcTaHTHBUPYeT Tyaros émnictacdon): «Mbl gymaeM, 9TO NoHUMA-
em/3naem (Eniotacdor — Taaros ot snucmeme) ITO-m60 abCoOMOTHO (&TAEC), & HE KaK CO-
uCcTBI, KOTOPBIE [EJIAI0T 3TO OTHOCHTENILHO (Xatd cuUBEBNxOc), UMEHHO TOra, KOIa MbI
JyMaeM, 49TO 3HaeM (YLVMOXEL) MPUYUHY, BCJIEACTBUAE KOTOPOI 9TO €CTh, & TaKXKe, UYTO OHA
€CTb IPUYNHA ITOrO, U 3HAEM, ITO MHAYE He MOXKET ObITh. OTUeBHUIHO, ITO TAKOBOE U O3HATAET
3aHUMATBCsE anucmeme (To eniotactal — cy6CTaHNTUBUPOBAHHBIIL IVIATOJ OT SNUCTNEME) <...>>
ITos2ke MBI O6CY UM, CYIIECTBYET JIX U APYToii criocob ‘obnanaTs snucmeme’ (Eniotacdat), HO
ceifIac MBI yTBEPKIAEM, ITO MBI JIEHCTBATEIHHO MOy daeM 3HaHue (€i0éval) mocpecTBoM ‘e-
JIyKTHBHOIO J0KazaTesbeTBa’ (nddellic). 1o aeyKTUBHBIM JI0KA3aTEIHLCTBOM $1 IOHUMAIO
‘srpcremosiorndeckuil’ (ETOTNUOVIXGY) CHILIOIM3M, a IO HUM — TO, C IIOMOIIBIO KOTOPOI'O
MBI ‘mostyaaem snucmeme’ (Emiotdpede). Ecim xe ‘3amatue anucmeme’ (1o énlotacdou) Ta-
KOBO, KaK MbI IPEJIIOJOXKNIM, TO HEOOXOAUMO, 9TOObI JelyKTUBHAA snucmeme (ETLoTAUN)
UCXO/IMJIA OT BeIeil NCTUHHBIX, IEPBUYHBIX, HEITOCPE/ICTBEHHBIX, 00JIee M3BECTHBIX, MIPEJIIIe-
CTBYIOIIUX 3aKJIOYCHUIO U 0O bsacHsommx ero» (‘Enlotacdou 8¢ oldped” Exactov dmhésc, SANY
UN TOV COPLOTIXOV TPOTOV TOV XoTd oLUPBERNXoE, dtav TV T aitiov oldueda yividoxely dU fiv
T0 mEdYUS EoTiy, 6Tt Exelvou aitlo Eotl, xol un EvBéyechan TolT dAAwe Exetv. dijAov Tolvuv 4T
T0100TOV T 10 EnloTtactal Eott <...> Ei puév olv xal Etepoc €0t 10U eniotacdo tpdrog, Hotepoy
gpoluey, @opey de xol dU” dmodelfews eidévat. dnddellly 8¢ Ay CUANOYLOUOV ETUC TNUOVIXOV:
EMOTNUOVIXOV B Aéyw xa’ Ov & Exety adTov émotdueda. el Tolvuy Eoti T0 énlotactou olov
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I'MKa He OCHOBaH Ha sucreMosiornaeckom custorusme |[Corydaleus, 1729) o. 64],
a IIOTOMY OHAa HEe MOXKET OBITH ANUCTMEME.

6. Ilpeamer m meJib JIOoTUKKM B coBpeMeHHbIX KopumasieBcy
JIOKTPUHAaX

IIposens a0 pasnu4ue B snucmeme 1 mexrne, Kopunaniesc ne cpasy 1moj-
XOJUT K M3JI0KEHHIO COOCTBEHHOTO MOHMMAaHNS ITIpeJMeTa JTOTHKH, a CHadaJIa
pazobsiadaeT U GOPETCs ¢ CyKACHUAMU «MJIAJMNX» (VEDTEPOL), KOTOPBIE, KaK
cuntaeT Kopugamiesc, q9yzK/Ibl CTPOTOil JOrIIecKoii MpIcn ApucToTess. Beero
OH Ha3bIBAET TPH OCHOBHBIE Teopuu (8OYUOT), KOTOPBIE BBIABUHYTLI JIOIBMY,
KaK OH IIUIIET, II0JIb3Y FOIINMHUCH OOJIBIION N3BECTHOCTHIO KAK COBpEMEHHbIE (hu-
aocodsl (Tpeic oy avtal d6&an Gvdp@y ENl PLlocopiy UEYLOTOV Gvoua Topd TOlS
VEOTEPOLS EINNPOTOVY U’ dAM Ay mepleyduevan [Ibid., o. 39]). Kak obbrano, on
He yKa3bIBacT MMEHA 9TUX U3BECTHBIX eMy (PUI0codoB.

ITepBoit U3 3TUX TeOpHil OH pacCMaTpHBaeT Ty, KOTOpasd CUUTAeT IIpejMe-
TOM JIOTMKH M OJIHOBPEMEHHO €€ IEJIbIO JIEJ[yKTUBHOE JOKA3aTeJLCTBO (3md-
deilic). dasiee oH mepexouT K TOii, KOTOpas HA3BIBAET IIPEJIMETOM 3IHXefipe-
My (émyelpnua), u, HAKOHEI, K TOIf, B KOTOPOIl TAKOBBIM SIBJIAETCS CHJIIOIU3M
(ovhhoyiopde) [Ibid., oo. 40-42]. IToce Tuiarensoro pacemorpenust Kopunas-
JIeBC TIOJPOOHO onposepraer Bee stu Teopun [Ibid., oo. 42-44)].

Beses, 3a 9TUM OH MEpexoJuT K YETBEPTOH TEOPUU, COIJIACHO KOTOPOM
IPEIMETOM JIOTHKHU siBJIsIeTCst TO xot Enivotay 6v (tak Kopmmasiesc mepeso-
it ens rationis) |Ibid., o. 45]. Yro ke 910 3a pesysbraThl pabOTHI HAIIETO
MO3ra TaK Ha3bIBAEMbIE XUT ET(VOLY, KOTOPBIE COCTABJSIOT HPEAMET JIOTUKU?!
Kopunasiesc obbsicHseT nX KaK BTOPHYHBIE OTHOIIEHUs (Deutépac oy€oelc),
MIPEJIOXKEHNST, CUIJIOTU3MBI U JIOKA3ATEIbCTBA, PE3YIbTATEI, KOTOPBIE 3aBEp-
IAIOT JleficTBre Haero nHTe/teKTa (Aéyouot 8¢ xat” enivolay Gvta xal dSeuTtépac
oyéoelc (glvan), ol TPOTAOELS, Ol CUNNOYIOUOL xou Amodel&ele, f talta dnoteréopata
elolv eic & dueowe xol xad’ o0td 7N évépyeln ToU vooc dmoteleutd) [Ibid.,
6. 53]3. BesycmoBHO, M0 BTOPUYHBIME OTHOMeHnsAME Kopuaaaiesc mveer B
BUly Secondes notiones, Kak X Ha3bIBaJ, HanmpuMep, Arono JIzabapena, win
secondes intentiones, kak ux HasbiBag Poma AxpBuHCKuUil. V3BeCTHBIE HaIY-
anckue Jjorukn — Mapko Anronno Sumapa (1460-1532), fxono /Izabapesia
(1533-1589), Asneccanpo Iukkonomunu (1508-1578), Bepuapuno Tomurano

gdepev, avdyxn xol THV ATOdEXTMY EMETAUNY €€ AANDIGBY T elvar xol TEMTWY Xal JUEcwy ol
YVORWOTEPWY %ol TpoTépwy Xl aitivy ToD cuurtepdopatoc |[Analytica posterioral 71b.9-22]).

3Bupouem, Koprmasiesc moapobiee 06Cy K aaeT 9Ty TeMy B KOMMeHTapusx K «O6 mcTo-
KOBaHUM», IOCKOJIbKY TaM BTOPHYHbIE OTHOIIEHUsI paccMarpuBalorcs Jerasibhee |Corydaleus,

1729, p. 302].
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(11576) — upuuepKUBAIUCH UMEHHO STOI TOYKM 3PEHUs U YUUJIU, U9TO JIOTU-
K& SBJIFETCA WHCTPYMEHTOM (huiocodpun, ¢ MOMOIIBI0 KOTOPOrO MBI HCCTIELY-
€M He€ pPeaJIbHOCTDb (HepBI/I‘IHI)Ie HOHHTI/IH), A Hallll MBICJIEHHBbIE KOHCTPYKIINN
WK 2Ke BTOpU4Hble ToHsiTus |Zabarella, 1586; |Piccolomini, 1551; Tomitano,
1558} [Poppi, 1970].

KopunaJuiesc mosicHsieT, 9T0 CUJIJIOTU3MBI, IeIyKTUBHOE J0Ka3aTe/]bCTBO U
BC€ BTOPUYIHBIC IIOHATUA HE MOI'YT 6bIT]:> opeaMeToOM JIOTUKH, TaK KaK OHU ABJIA-
IOTCsI PE3YJIBTATOM U MHCTPYMEHTOM JesATeIbHOCTH JIOruKa. I1peamerom momxk-
HO ObITH TO, 4YTO Jloruk cozepuaer |Corydaleus, 1729, oo. 43, 53|, orciona Bce
BBIIIEIIEPETIC/IEHHBIE TEOPUH CJIEAYET OTPUHYTh.

7. Ilpeamer soruku no Kopujganaescy

Kopunamiesc orMedaeT  CJIOKHOCTL W MHOTOTPDAHHOCTH — MTOHATHS
Umoxelyevoy (mmomierkalree, IpeaIMeT) B COUYMHEHUSIX APHCTOTeNIst U B Ipede-
CKOM si3bIKe B 1iesioM. B «Kareropusixs Apucroresib TPUBOIUT PACCYKICHUS O
TEOPETUIECKON KOHIIEIIIH, YaCThIO KOTOPOH SIBJISETCS 9TO HMOHSTHE, & TAKyKe
OJIPOOHO  ONUCHIBAECT HEKOTOPBIE MPABUJIA OTHOIICHWI IPEIUKAIIH, JIeyKa-
mye B ero ocuose. lIpm 9TOM OH He JJa€T HUKAKHX KPUTEPHUEB TOTO, HUTO
MOXKHO CYHTATh UTOXE(UEVOV, NPHUBOJS JIMIIL IPUMEPHI Bellel, KOTOpbIE,
II0 €r0 YTBEPXKJEHUIO, ABJISIOTCA UTOXE(UEVOV, M JPYIHX Belleil, KOTOpble
TAKOBBIMHU He sIBJIsiIoTCs. Kopuiasiese HosCHsIeT, 9TO UTOXE(UEVOY, JIOCTIOBHO
‘moziexkarnee’ wiM ‘CyObeKT’, UCHOJB3YeTcss y Apucroresisi Kak B IMPSIMOM
sHavdeHnn (OCHOBA, (YHJIAMEHT JJIs 9ero-jambo; Marepua, KOTOPOMY IpHU-
naercst HopMa ISl CO3JAHUS U€ro-TO HOBOTO, HAIIPUMED MeJb WJIH OPOH3a
JUIST CTAQTyM), TaK W B y3KOM 3HAYCHUM TEXHUIECKOIO TEPMHUHA B JIOTUKE
(teleutoiov/Eoyatov/Unoxeluevoy, Horexaliee KaTeropHaaIbHON Ipe/iKaIi
CYIIHOCTH U NPUBXOJSAIINX IPU3HAKOB), a TaKyKe B TPAMMATHKE (CHHTAKCHIe-
CKoe TIoJIjIesKallee) u, HakoHell, B dpusuke. B ciydae ¢ ucciiemyeMbIM BOIIPOCOM
Kopunaniesc onpezensier mpeaMer Kak TO, deM 3aHumaercs (xotoylvetot)
JUCIUILINHA, HO IIPU 3TOM IIPOJOJIZKAET HCIOJIB30BATH IPEIMET U B JIPYTUX
APUCTOTEIEBCKUX 3HAUEHUSX, OTKY/Ia, HAIIPUMED, MPEIMET MEeTHe COCTABIISTET
TO, U3 Yero 3aHNMAIOIINNCS MmexrHe CO3/IaeT HEUTO HOBOE.

Kopunamiesc noka3biBaeT, UTO JIOTMKA SIBIASETCS MexrHe, dei IpeIMeT
IPUHATO HasblBaTh Marepueil (UAn). CHHOHUMHYHOCTDL THX MOHSATHIT MO-
JKeT Ka3aThCsd HEMPUBBITHON /I PYCCKOA3LITHOTO YUTATENsI, HO OHAa Odve-
BUJIHA I TpeKa (CM. BBINIEe yHOTpebJeHus 9Toro cjaoBa y Apucrorens),
YTO TAKyKe MOYKHO HabJII0JIaTh B COBPEMEHHBIX €BPOIEHCKUX s3bIKaX, B KOTO-
pbIx subject/sujet/soggetto MoxkeT OBITH CHHOHUMHUYHO matter/matiére/materia.
st oTBeTa Ha BOIPOC, YTO €CTh Marepus Joruku, Kopumamuese odpammaercs
K JiormdeckoMy Tpakrary Apwucroressi «O6 MCTOJKOBAHUW», W IIPEXKJE BCE-
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ro K QpyHJaMeHTAIBLHOMY IOJIOKEHHIO, ¢ KOTOPOrO HAMUHAETCS 3TO COUMHE-
uue |Corydaleus, 1729, o6. 55-56]:
CyIIecTByIOT 3ByKOPEUYeBbIe CHMBOJIBI Y, OTPasKaloIie BIeUATICHIe
JIyIITH, U MUCLMEHHBbIE CHUMBOJIbI, II€PeIAlONIe 3ByKOPEUEBbIe CHM-
poibl. Kak muchbMeHnHass pedb y BCeX pasHas, TaK M yCTHasi, HO
IPU 3TOM HPEIIECTBYIONIME UM 3HAYCHH — BIEYAT/ICHUs JLyIId —
y BCexX obIIue, OHU €CTh MoJo0us Bemeil, KOTOpble OMHAKOBBI JIJIs
BCEX.

"Eott uév obv 1 év Tfj puvi] @V év tf Yuyfi nadnudtwy cbuBola,
xol TO ypapoueva T&BY €V Tf] Qovij. xol Homep 0UdE Yeduuoata Tiot
T o0TA, OLOE Pevol ob avTal: GV PEVTOL TalTo ONUEID TEOTWY, TUITA
ndol modfpata Tiic Puyfic, xol Gv tobta opolduaTa TEdYUaTo HON
tawtd |De interpretatione, 16al-6].

Kopupasiesce obbsicHsier, 4To 1o Bo3zeiicreueM Obirust (6v, 6vio) uim Be-
meit (mpdypota) B yMe GOPMUPYIOTCs IMOHATHs (VOUATO; OHH YK€ CyTh BIedaT-
JIEHUsl JIYIIIN), KOTOPbIE SIBJISIOTCS N300parkKeHUsIMU ¥ [000usIME Berreil. Dtu
HOHSITUSI BBIPAsKAIOTCSL C HMOMOIIBIO PA3IMYHBIX CJIOB (Qwvai), KOTOpBIE yiKe
HE €CTh IOJIO0UsSI, & €CThb CUMBOJIbI Belllei, IPEJCTABJIEHHBIX B IyIe B Kade-
cTBe MoHATHUI. B cBOIO 0dYepesnh, OYKBBI ABJISIOTCST CUMBOJIAMU 3BYKOB, KOTO-
pble BbIpayKatoT moHsTust, popmupyemsbie B jyuie (cum. |Corydaleus, 1729, o. 59|
u [Corydaleus, 1970, pp. 11, 13]).

Kopumamresc qasee paccyKaaeT CaeayIonuM o0pa3oM. YCTHaAS W ITUChMeH-
Hasl pedb HE UMEIOT YHUBEPCAJBHOIO 3HAUEHUsI 110 IPUPO/JIE, OHU Pa3HbIe Y pa3-
HBIX HAPOJIOB, B TO BpeMsl Kak (popMUpyeMbIe B JyIe HECJTOBECHBIE TIOHSITHS O
Belllax y BCeX HAPOJOB OJIMHAKOBBIE. Jlormdueckuii MeTOJI, yHUBEPCAJIEH, TO3TO-
MY U IIPEJMET JIOTUKU JIOJI?KEH OBITH Y BCEX OJIMHAKOBLIM, 3HAUUT, IIPEIMETOM
JIOTHKHU HE MOTYT OBITH CJIOBA caMu 1o cebe, a, MpeXK e BCero, MOHsITUsI BeIleit,
IIpeanecTByomue CJiIoBaM, 1 TaKNe IIOHATUA, KOTOPbIE BbIPazKatOTCA 1€PEe3 3Ha-
varue 3ByKu peun |Corydaleus, 1729, o. 57].

Kopunmaniesc muieT, 9To OX0KUM 06pa3oM paccyKaaan Amvonwnit u [Top-
dbupwmit [Ibid., o. 56]. AMMOHMI HOHMMAJ KaXK/YIO U3 JIECSTH KaTeropuii Kak
pozoBoe ‘ciioBO’/‘riac’ (@ovr), obo3Hadalolee BHEASBIKOBYIO M BHEMEHTAJIb-
HYIO PeaJIbHOCTD Yepe3 MPOIECC KOHIENTYAJTU3AIIH, IIPOUCXOJISIINI B 9e/I0Be-
9ecKoll Jytre; u camTas, 9ro «Kareropmm» MMEOT Je0 ¢ PEYEBLIMU €INHU-
naMu (@wvol), KOTopble 0003HAYAIOT BEIIH OCPEACTBOM HOHATHIT (onuoivoucat
Tpdypato Ot Yéowy vonudtwy). Taknm o6pasoM, y Hero Mbl, JeHCTBHTENIBHO,

47lna  Apucrorens cuMBOABI (GUUPON) ABIAIOTCS KOHBEHIMOHAILHBIME —3HAKAMIT
|De interpretatione} 16a.26-29].
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HAXOJUM IIOXOXKYIO (DOPMYJLy O TOM, UTO JIOTUKA UMEET JIeJI0 C PEeYEBLIME €11~
Hunamu (Qovol), 06o3HadaomuMu Bemy (Tedyota) Yepe3 HoCpeHIIECKIE H0-
aaTust (vorfpota) [Ammonius Cat., 11.17-18|. B ormane or nocieamero, ITop-
dbupwmit omyckaer ypoBeHb MOHATHIT (VOAUATO) U FOBOPUT TOJIBKO O <«IIPOCTHIX
SHAYAIINX 3BYKAX PEYH B TOW Mepe, B KaKOil OHE 00GO3HAYAIOT BEI[H» ((QPwvol
onuavtixod amhold xado onuovtixal eiot T@v teaypdtwy) [Porphyrius Cat.) 11.5-6].
Crenyer ckasarb, uro llopdupuio cienosas u CUMITUKUI, KOTOPBIA B 3TOM
CBSI3U TOBOPHJI O IPOCTHIX (GmAol) srekcemax (AéEElC) B TOil Mepe, B KaKoil OHI
ABJISIOTCs 3HAadanmMu (xodo onuoavtixol eiotv) (em. [Simplicius Cat.), 11.18-19]
u |Hoffmann, 1987, pp. 61-90].

Kopuaniese Tak:ke pacCcKasblBAeT, YTO €CTh «COBPEMEHHUKHU» U JIPEBHUE
dburocodbl, OHE U3 KOTOPBIX CYMTAIOT MaTepHeil JIOMMKU TOJIBKO pevYeBble
equHuIBL (Qwval), a Ipyrue — TOJIBKO Bemu (TpdyUato), TPeTbU XKe — TOJIb-
ko nousaTus (voruarta). Tak Bce-raku camm Jm pedeBble eIUHHIBI (Puwval) co-
CTABJISIIOT MATEPUIO JIOTUKHU WK (POPMUPYEMbIE UMU TOHSITUSI! — CIPAITABAET
Kopunannesc. I orBedaer, 9T0 TOJLKO HMOHATHUS, BBIPAZKEHHBIE CJIOBAMH, CO-
CTABJISIIOT MATEPUIO JIOTUKK; UTO YK€ KACAETCsl CAMHUX PEUEBBIX €JIUHUI], TO OHU
MOTYT TaKK€ CJIy?KHTb MaTepueil B TOM CJIydae, €CJIM OHU BBIPAYKAIOT MOHS-
tus [Corydaleus, 1970, p. 7.

8. Tenoc noruku no KopugasieBcy

Kopuiaiese ormedaetr, 4To0 KOHETHAS 11eJ1b JIOTUKH, WK ee meaoc (TEhog),
He 3aKJII0YaeTCsl B MO3HAHUK COOCTBEHHOIO IIpeiMeTa/MaTepuH, Kak 3TO ObLIO
ObI B ciIy4aae ¢ anucmeme. KakoB ke TOTJA mMeaoc, K KOTOPOMY OHA CTPEMUTCS !
C stum Bompocom Kopumaiiese moaxoauT K mpobsieme, KoTopas ObLia 0uepe/-
HOIl TeMOil 0’KUBJIEHHBIX J0ATOB CpeJin JIOTUKOB TOro Bpemenu. Kopujaiiesc
HOSICHSIET, 9TO HOHATHE meaoc (TENOC) y ApHCTOTENst U B IPEYECKOM SI3BIKE
HEOJTHO3HATHO. Tak, coryracHo APUCTOTEJIO, MEAOC MOXKET O3HAYATD EJIb U3Me-
HEHUSI WU JesITeIbHOCTH, HO MOXKET O3HaIaTh U beHedunmnapa, paai KOTOPOro
MPOUCXOAT U3MEHEHUST WJIM COBEPINAETCS JAeATeIbHOCTb. JIpeBHIEe KOMMEHTa~
TOPBI WJLTFOCTPUPOBAJIA TO PA3JININEe Ha IPUMEpPe HEeJIENoIaralus JesTeIbHO-
CTH Bpadva: OJINH MeAOC — JIJIs 37J0POBbsi, IPYToii — paju naiuenTa [Simplicius
Physical, 303.28-32|. /lanHoe pasiesieHne uMeeT rpaMMaTHYECKYIO [IPUPOILY U
HUCXOIUT U3 I'PEYECKOro si3blKa, caM ApPHCTOTEe b 0003HAYAET ITO Pa3Indue C
MIOMOITBIO POJUTEBHOIO TMaJIeXKa U JIATEbHOrO IaJieyKa, UCIOJIb3Ysl pa3HbIe
rpammarndeckue nocrpoenus (em. o6 srom: [Johnson, 2005|), Kopuugasmiesc
[IPEITOYUTAET yHOTPEDISITh 13 HUX TO 00 Evexa u T ¢. Poaure/ibHbIi B TaHHOM
cilydae yKasbiBaeT Ha 00bekT crpemisierust (Genetivus objectivus), B To Bpemst
KaK JIaTeJIbHbII BOCIPUHUMAETCS Kak JaTesbhbiil naTepeca (Dativus commodi
et incommodi).
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Haxomern, o0bsicHUB IBa aciekTa meaoca, KopumaareBe MOKA3BIBAET, UTO
POIUTENbHLIA MeAoc JOMMKHA, T.€. LeJb, B BUAY KOTOPOH IpeIIpUHUMAETCS
JIefiCTBIe, — 3TO B [IEPBYIO OUYepejib COCTaBJIeHNe CUJLIOru3MOoB (00Iast 1eJb),
a 3aTeM [IOCTPOEHNE U3 HUX JIeJIyKTHBHOIO JI0KA3aTEIbCTBA (KOHKPETHASI 1EJIb).
HarenbHBI 2Ke meaoc JIOTHKH, T.€. PaId KOTOPOTO WX BO UMsI KOTOPOT'O TIPe-
IPUHAMAETCsT JefCTBIe, COCTOUT B PA3JIMUYEHUN IPAaBIAbl OT JIKHU. TakuMm obpa-
3oM, nmmmer Kopuaajuiese, «JIej0 JOMMKKH €CTh Je/lyKTUBHOE JIOKA3ATEIbCTBO,
1 LEJIb €€ COCTOUT B IIOCTPOEHUN JeAYyKTUBHOI'O JOKA3aTEILCTBA U IPEIOCTAB-
JIEHUU €ro 3Ha,IOH_[eNIy, ‘—ITO6I)I OH CMOI' OTVIMYUTL C €ro IIOMOIILIO I/ICTI/IHy oT
mxuy» ((H hoywm épydtic oty dnodeileme, xal toUto téhog moleltan Thv amd-
oellLy xataoxevdocacVal xal TO 6 EmoTiUowl Topadolvar, O fig To aindeg tol
(evdoug Slaxpively oyoln) |[Corydaleus, 1729, p. 65].

9. Jloruka B cucreMme 3HAHUI

Kak usBecTHO, jToruka BIEpBbIe OSIBUIACH B KAYECTBE JaCTU (PUIOCOPUN Y
CTOUKOB, PA3/IEJUBIINX €IUHYIO TOT A DUI0CODUIO HA JOTUKY, (DU3UKY U ITHU-
Ky, & caMy JIOTUKY — Ha JuaJeKTuKy u puropuky (cm.: [lerodiakonou, 1993]).
OjpiHako Takyro KjaccuUKAIUIO HE IIPUHSJIM HEOIIATOHMYECKUEe KOMMEHTa-
Topel «OpraHonas, KOTopbie cHOPMYIUPOBAIN PsIJi KPUTHICCKAX 3aMETaHUN
IPOTUB CTOMYECKON KOHIENIUK JIOTHKE Kak dactu dbuinocodun (cm.: [Hadot,
1990; [Solmsen, 1929|). B mestom sra KpuTnka BbI3Baja MUPOKYIO IIOJEMUKY B
aHTHIHOCTH, HaunHas ¢ [Tocumonus (139/135-51/50 no 1.5.) [Senecal ep. 88.21—
28|, a Takxke Anekcangapa Adpoaucuiickoro (koH. II — nau. III B.), ¢ KoTOpOrO
Pa3MBblIlJICHIE HaJl 9TOW TEMOM CTaHOBUTCS YacTON TeMOH y KOMMEHTaTOPOB
«Ileppoit Anasmtukuy» u «Kareropwuits.

Hecmorpst Ha KpuTwKy TepMmuHa <«JIOruKay, Anexcamnap Adpoaucuiickmii
BBEJI €0 B KAUeCTBE HA3BAHUS JUCIUILINHBL JIJIsT U3y IeHusT (Teayotela), OJTHAKO
B CaMOM HadvaJie cBoero koMmMmenrtapust k «Ileppoit Ananmruke» [Alexander AP,
1.8-2.33] mpuBeJ 10Ka3aTEIBLCTBO TOTO, YTO JIOTUKA SBJISIETCST HE 9acThio (hrIo-
codun, a ee METOJOM NN HHCTPYMEHTOM, T.€. OPraHOHOM (8pyavov), 06be Tusi-
IOIIUM Pa3JIUIHbIE METONBI AMOAUKTUKHU, NUAJIEKTUKN, NePACTUKH, SPUCTUKI
u coducruku. Ipyroit ussectHbiii kommenrarop — Moann @usonon (ok. 490
570) — Takzke mpujep:kuBascs myTn Asekcanapa Adpoucuiickoro, BMecTe ¢
TeM OH pa3jeisyl HUIocoduo Ha TEOPETHYECKYIO U NMPAKTUYECKYyI0: TeOPEeTH-
deckasi puitocodust 3aHUMAETCsT BOIIPOCAMHU UCTUHDBI U JIKU, IPAKTUYECKAsd —
BOIlpocaMu JOOPOJIETE/N U TOPOKA, U Ta, U JIPyTrasi HyKIAITCsI B UHCTPYMEHTE,
KOTOPBIi MOT ObI 00eCIeYnTh KPUTEPHUil JJId PA3IMIeHUsT HCTUHHOTO U JIOYKHOTO,
XOPOIIIEro u II0Xoro. Pojib Takoro mHCcTpyMeHTa (opranona) urpaer y ®uiio-
nona joruka (|Philoponus Met., 1-20], cm. takeke [Philoponus AP, 6.19-9.24]).
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[IprMepHo TaksKe MBICTHIN U OCTAIbHBIE HEOI/IATOHNIECKHe KOMMEHTATODbI,
kak Ammonmii, ceiH Tepmust (440-520) [Ammonius AP 8.15-11.21], u SDumit
Anekcangpuiickuit (VI B.) [Elias AP, 134.4-138.13].

Autekcannp Adpoaucuiickuii HaM Tak»Ke PaCcCKa3bIBAeT, 9TO OBLIN €eIle U
Hekue paHHue GuIocodbl, PA3INIABIIIE OJITHOBPEMEHHO TEOPETUIECKUN ACIIEKT
(=49acrb dunocodun) U yTUIUTAPHBIH ACIHEKT JIOTUKKU (= MHCTPYMEHT) U KO-
TOpbIE TAKUM 00pPAa30M I[POTUBOCTOSIJIN KAK CTOMKAM, TaK U I[EPUIATETUKAM
[Alexander AP} 2.33 et ff.]. C nomo6ubIM ke npuMmupeHueM BbicTynasn Bosuwii
(ox. 480-524). Jloruka, ¢ €ro TOYKN 3PEHUsI, MMEET CBOIO COOCTBEHHYIO TIE]Ib,
KOTOpast 3aKJ/IF0YAETCSI B IOUCKE U OIeHKe rationes. BBuIy TOro, 4T0 TOJBKO (hu-
JIocobusT paCCMATPUBAET ITY I€JIb, JIOTHKA SIBJIIeTCS 9acThio buytocodbun. [lpu
9TOM JIOTUKA SIBJISIETCS U UHCTPYMEHTOM (PHIIOCOMUH, TOCKOJIbKY UCTUHA (DUIIO-
codueit uccreayercsi ¢ nomornpio goruku |[Boethius, 142.17-143.7|. B cpennue
BEKa PaCHpPOCTPAHKIIOCH MoxoxKee mpejcrasienne lynca Ckora (1266-1308),
KOTOPBII BBIJEJISIIT OTIEIBHO logica docens, SIBIASIBINYIOCS, C M0 TOYKU 3PEHMUSI,
scientia, u logica ulens, OTHOCUMYIO UM K ars. TeM He MeHee I10J BIUSHUEM
HEOIIATOHUIECKNX KOMMEHTATOPOB OOJIBIIMHCTBO A lyaHCKUX JIOTUKOB OTKa-
3aJI0Ch OT CXOJIACTUYIECKOI TEOPUU U CTAJIO YUUTDb, UTO JIOTMKA HE sIBJISETCH HU
NPUKJIQIHON JUCITUILIMHON, HU TEOPETUYIECKOH, HU JlaXke 4eM-Ju00 MHBIM U3
[ATH BUJOB apucToTeaeBcKux £Eic/habitus). Tak, mamyaner Mapko AuToHIO
Bumapa (c. 1460-1532), Adxono dzabapesia (1533-1589), Asneccanapo ITukko-
nomuun (1508-1578), Bepuapuno Tomurano (11576) canrasu, 9To JOrUKa siB-
JisieTcst mHCTpyMeHToM dbuitocodun, a He scientia [Zabarella, 1586; Piccolomini,
1551 Tomitano, 1558, Poppi, 1970; (Cexyngant, 2005|, apyroit mnaiyaner, —
Hzxuponamo Bammyuno (XVI B.) — morment nasibiiie, oKa3biBasi, 9TO JIOTHKA, sIB-
JISIeTCsI He MHCTPYMEHTOM, a CIIOCOOHOCTBIO CO3/[aBaTh MHCTPYMeHTHI (facultas
organorum) |Balduino, 1569|.

Kopunasurese Takyke He NpuU3HAET TEOPUIO CTOMKOB O TOM, YTO JIOTMKA SB-
Jisiercst 9acThio pustocodpun. OH HoKa3bIBaeT, 4TO bustocodusi, TeHCTBUTETBHO,
[OJIL3YETCs JIOTMKO, HO IIPU 3TOM JIOTUKA He SABJISIETCH 4YacTbio (uiiocodun,
u naxe Ilinaron me cunran ee wacrbio dusnocodbun |Corydaleus, 1729, o. 73].

®Heckonbko mHa¥e cMoTpes Ha mpobsemy [Lnortun (204/205-270), KOTODBIH TPEIONKET
Pa3JIMYaTh apUCTOTEIEBCKO-CTONIECKYIO JIOTUKY (AOYLXY TpoyUoTelo) U IIJIATOHOBCKYIO aua-
sgextuky (dhextixy). Jloruka, cornacuo Ilmoruny [Enneades, I, cap. 3, § 4.19; § 5.18|, umeer
CBOMM OO'bEKTOM IIPE/IIIOCHIIKY U CHJLIOTU3MBI, OHA IIPEJICTaeT KaK Habop (pOpMabHBIX TEO-
peM u npaBui. JlnamekTrka ke — 9T0 He abCTpaKTHAsI TEOPHUSI IUCKYPCa, & IPAKTHKA IUCKYP-
ca, KOTopasi He Hy»KJIAeTCsd B 3HAHUU JIOTUYECKHUX IIPABUJI, OO OHA B CAMOM CBOEM OCYIIECTB-
JIEHUM CIIOHTAHHO IIPAKTUKYeT IpaBHJia, ycTaHOBJeHHble jorukoil [Ibid., I, cap. 3, § 4.1-4].
OTCrona TMANEeKTUKa, B OTJIMHYHE OT JIOTUKH, ABJISETCA He nHCTpyMeHToM (butocodnn [Ibid., I,
cap. 3, § 5.9], a wacTbio durocodun, npudem camoit 6aaropoaHoii ee yacroio [Ibid., I, cap. 3,
§ 5.23].
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Ecmu 6b1 joruka 6b11a 661 9acTbio pumocoduu, TO, C €ro TOYKH 3PEHUSI, V Hee
JIOJTXKEH OBLT GBITH OOIIUI MpeIMET 1 00IIAsT TeJib, HO 9TO HE TaK.

Kopunasiesc He mpu3HaeT u pa3jautdne «COBPEMEHHBIX» (puaocodoB MexK-
1y JIOTHKOIL utens (ypwuévrn), KOTOPYIO Te OTHOCAT K MmerHe, U JOTUKON docens
(B1ddoxnovon), KOTOPYIO Te OTHOCAT K anucmeme. U nosaraer, uro abeypiaHo u
CMEIITHO Pa3/IeIsITh JIOTUKY Ha JIBE YACTH TOJBKO JIJIsT TOTO, YTOOBI OJIHY M3 HUX
oTHecTH K Osaroponnoit snucmeme. OH PACCYKIAET, ITO PA3IUIHOE 1O POIY
He MOXKeT OBITH €IMHO MO BUIY, & PA3JNIHOE TIO BHUJIY HE MOYKET ObITH €INHO
o uucay. Texrmne m snucmeme, TEHCTBATEIBHO, PA3IUIHBI 10 POJLY, & 3HAMUT,
OTHOCSIINECS K HUM JIOTHYECKNEe JUCIUIINHBI HE MOTYT OBITh €IWHBI B OT-
momteHny Bujia u uncia. CieoBaTeIbHO, HEBOZMOXKHO Da3Jie/eHue JOHK Ha
pasHble TUCIUAILINHBI C TeM, YTOOBI 00e OHM OCTABAJINCH JIOTUKOM, BEIh BOOD-
e HeBO3MOKHO, YTOOBI OJIHA JUCIUILIAHA ObIIa ObI OJHOBPEMEHHO METHE U
anucmeme. Kpome TOrO, ecm JOTHKN pa3Hble W MPUHAIEKAT K PA3HBIM PO-
JaM obaanuii 3anuii (€21¢), TO y HUX, CJIeJI0BATENIBHO, JOJKHA ObITH pa3Hast
JIesITeIbHOCTD /9Heprust (£VEPYELX), OJJHAKO 9TO HE TaK, KPOME TOrO, OHM MOIVIN
OBl CYIECTBOBATEL OjiHa 6€3 JPYTroii, a 9TO HEBO3MOXKHO, BeJib, HAOOOPOT, OHU
[OKa3bIBAIOT conpudacTHOCTh apyr apyry [Corydaleus, 1729, oo. 67-71].

Kopunannesc mpejjaraer Tak:Ke BBISICHUTD, K KAKOMY THUILY MeTHE OTHO-
CUTCH JIOTUKA. OH IIOsICHAET, YTO pa3/IMYIHBIC TeTHE 6I)IBa,IOT NHCTPYMEHTaJIb-
HbIMHI (T€yvor Opyovixal) i apxuTeKTypHbIMEI (Spyttextovixal). IlepBore mveror
[EJBIO0 CIAYXKUTH JAPYTOol mexne WM INUCMeme, TOrJIa KaK I1eJb BTOPLIX He
MOTIUHEHa, IPYTo#t mexne mian anucmeme. OTCIOMA OIEBUIHO, ITO JIOTHUKA —
9TO0 MHCTPYMEHTAIbHASA MexHe, TIOCKOJIBKY OHa CJIYKUT (umocodpuu U mpeo-
CTABJISIET B €€ PACTIOPSIKEHNE CBOI MPOIYKT — JEIYKTUBHOE JOKA3ATEIbCTBO,
no3BoJistionee puocody OTIUIUTH UCTUHY OT JIKU. VIMEHHO moIToMy, Iu-
mer Kopugaiiesc, JOrUKy HA3BIBAIOT «HHCTPYMEHTOM dutocobums (6pyovoy
puhocogploc) [Ibid., o. 67|. Jloruka, momumo storo, maer dunocobun Mero-
JIbl, KOTOPBIE TIPEJIIECTBYIOT JIe/IyKTUBHOMY JI0Ka3aTeJbCTBY: METO/L JeJIeHNus,
oTpejieSIeHnsT CUJIIOTU3Ma U aHaIn3a; puamocodbl HAZBIBAIOT UX WHCTPYMEHTA-
MU M MeTOIJaMU. HpOTI/IBOHO.HO)KHbIe 7K€ YTBEPXKJICHUA COBPEMEHHUKOB fABJIA-
I0TCs1, C €r0 TOYKHU 3PeHMsl, IycTocioBueM (patonoloylon 16y vewtépwy) [Ibid.|.

B xome cBoero paccyxaenns KopumaaieBc paccMOTpesa M BOIPOC O TOM,
SIBJISIETCST JIM JIOTHKA I€M-TO BPOXKIEHHBIM (EUgutoc) o, Kak cauran Iliarom,
HPHUCYIINM CaMOil desioBedecKoil mpupote (EZic éuputoc tfj dvipwnivy ¢loet)
w probpereHHbIM (EntixtnTtoc). B mrore cBoero paccyzkjieHusi OH HpUIIeT K
BBIBOJLY, UTO W Mexhe, U PA3TUIHbIE BUILI INUCTMEME HE SBJISIOTCS BPOXKJICH-
HBIMH, & IIPHOGpeTaioTCst IPUBLIUKOI 1 pasymoM (Al Téyvou xol Emotijuo, o
eloly éugutol, AN Enixtntol Edioud xal Aoy mopilépevor [Ibid., o. 31]).
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Haxomer, mocye ogpoOHOT0 M3/I0KEHNs BBIICYIIOMAHYTBHIX apryMeHTOB I
JIOKa3aTe/IbCTBA TOr0, YTO JIOTMKA — 9TO MexrHe U METOJ, a He Jnucmeme, Ipu-
1eM merHe MHCTpyMeHTasubHas, Kopnmaiiesc naeT Takoe OIpejeseHne B BO-
IIPOCOOTBETHO!I snuTOMe: «Jlornka — 9T0 HHCTpyMeHTaIbHAd mexre (DHI0Cco-
bun, nmeromas €10 ¢ eIUHANAME Petl, 0003HATAIOIIMHI BEIIN Yepe3 IIOHS-
THUsA, ¥ AIOIIas HaM [IPaBHJa, C HOMOIIBIO KOTOPBIX COCTABJIAIOTCSA U3 TAKOBBIX
PEUEBBIX €IUMHUI] JOTUYECKHe MHCTPYMEHTBI, KOTOPBIMU IOJIb3yeTcs (BHII0Cco-
dbust g1 paznuaenus ucrunel oT Jxuy ((H hoyum €€ téyvn éotl prhocogpiog
OPYOVIXT|, TERL PWVAG XATAYLVOUEVT), ONAWOTINAG TEY TEOYUATOVY B0 TGV VONUAT®Y,
Topadidouca AUV xavovag, xod’ obg €x TGV TOUTWY PWVEY XUTAOHEVALETAL
& Aoywd Gpyava, olc xéyento i @riocogio eig Bidxploty dindelag xal Ped-
doug |Corydaleus, 1970, p. 13]|). A B npocTpaHHOii Bepcun Takoe, Ijie 1o/ «BIie-
JaTJICHUAMEI» II0JPa3yMEBAIOTCS <«IIOHATHsI»: «Jlormueckuil MeTol, COIJIAaCHO
JTOKA3aHHOMY, €CTb HHCTPYMEHTAJIbHAS mexrne Gurocodun, KoTopast IIIaBHBIM
00pa30M 3aHUMAETCs BIEYATICHUSIMI MBICJIUTEIbHBIX CHJI HAIIEH JyIIH, HMest
CBO€il KOHKPETHOM I[eJIbIO 3HAHHE U COCTABJIEHHE [[0KA3aTeIbCTBa, a CBOeH 00-
et nesibio — cusutorusm» ((H Aoyuwy uédodog, xatd té dedetypéva, Téyvn éotl
dulocoploc dpyaviny, mepl Ta T AUATO TGV BLVONTIXESY BUVAHEWY THE NUETEPAC
Yuyfic TEOTWS xATAYIVOUEYY), TEAOC EYOUCU GXOTUWTATOV UEV TNV YVEOLY, %ol
obvileoty Tiic anodeilene, yevixdtepov 8¢ TOv culhoyiopdy |Corydaleus, 1729,
o. 67]).

10. Oriauyms JOTMKU OT PUTOPUKU

ITocKoJIbKY IIPEIMETOM, UM MaTepueil, TOTUKHU ABJISIOTCH PEeUeBbIe ¢/IMHU-
bl (pwvol), 9eM ke OHa TOrJa OTJIMYACTCs OT JIPYTUX JUCIUILIAH, TAKUX KaK
rpaMMaTHKa U PUTOPUKA, KOTOpBIe paboTaioT ¢ Toil ke Marepueil? Kopuaa-
JIEBC ITIOKa3bIBaE€T, YTO JIOTUKA UCIIOJIB3YET peYeBbI€ €/IMHUIBI JINIIb ITIOCTOJILKY,
IIOCKOJIBKY OHH O3HAYalOT IOHATHs, (DOPMUpyeMble B HaIlleM yMe II0J, BO3eii-
CTBHEM OKPYZKAIOIIEro MUPA, TOIJa KaK PUTOPUKA HCIOJIb3YeT UX, 3a00TICh He
00 UX 3HAYEHNUH, & JHIIb O KPACOTe N YOeXKJIeHNN, TPAMMATHKA, YKe 3aHIMaeTCA
UX 3HAYEHUSIMU, HO MMEEeT CBOEil LeJIbIO JIMIIb IPABUIbHOCTb PEYU U IIUCHMA
(1 Aoy xéxpnton T Ev Tf] Qvij Moyw <...> fnep €oTiv Epunveutixog tiic 1B16-
™NTog Xl TEEewe TBV €V Tf] Yuyf] Tadnudtwy tfic NueTépac YvwoTixiic duvduene.
Prropur) 8¢ x€ypenton %ol ot tollc pevoic dvoryxaing, ob ToAuTpayHOVEL BE ThY
onuoactay adTédy, dhha 10 €0@pades xol mewviov <...> 1 6¢ I'oouparties xord)’
a0TO xotaryiveton Tepl THY onpacioy TBY Pwvasy, TEhog tooloa THY €v 165 AEYELY
xol ypdepery 6ptdtnTa (em. |Corydaleus, 1970, pp. 13-14] u |Corydaleus, 1729,
o. 74]).

Bo-nepseix, Kopuiaiesc ormedaer, 4To TeOpPETHYECKOl OCHOBON pUTOPU-
KU gBisiercs « Tonmka» ApI/ICTOTe.Hﬂ, a HE JIOTUYeCKUe TpaKTaTbl, y4Ialllue IIpa-
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BIJILHOH jgeayKimn. Bo-BTOPBIX, OH YyTBEPXKIAET, 9TO PUTOPUKA SABJISETCH WH-
CTPYMEHTOM IpaKTHIeCKo# (buaocoduu, neabio KOTOPoil aBasgercs 61aroieH-
crBue eit caegyomux (evlwio t@v Utdwy). Torga Kak JOruKa, ¢ €ro TOYKH
3peHHsd, — 3TO MHCTPYMEHT TeOpeTHdecKoil (uaocoduu, a Lejbio TEOPUH, T.e.
cozepuanust, sBisiercs nosnanue ucrunsl [Corydaleus, 1729, . 75]). Orciona on
BBIJIEJISIET TPU OCHOBHBIX ACIEKTa (TPOTOC), OTVIMIAIONIE PATOPUKY OT JIOTHKH:

— HasHaveHue,/1esib (TENOC): 1eJIbI0 PUTOPHUKY SIBJISIETCs yOeXKIeHne ay -
TOPHH, TOIJIA KaK Ie/Ib JIOTMKH COCTOUT B IPeJocTaBieHnn (uiocobun
HHCTPYMEHTa PA3IHICHNsT HCTUHBI OT JIXKU, UTO W JIeJIaeT €€ HHCTPYMEH-
TOM TEOPETUYIeCKoil purocopuu;

— Marepusi/upeamer (UAN): PETOPHKA 3aHIMAETCS. B OCHOBHOM JUCKYPCaMU,
IIPEZKJIe BCETO MOJUTUIECKUMH, UTO €€ U JIeJIaeT HHCTPYMEHTOM IIPaKTH-
qeckoil pustocodpun;

— obpas jeiicrBus (Evepyela): pUTOPHUKA, B OTJIMYUE OT JIOTUKHU, UCIOJIb3Y-
er ybexkpaonue cuIoru3Mbl (mdovoe cUNNOYLOUOC), O KOTOPBIMU OH
HOHUMAET JUAJEKTHUECKHE CHJLIOTU3MBI, IIOCBLIKA KOTOPBIX, B OTIMYHE
OT aIlOIUKTUYECCKUX CHUJIJIOTU3MOB, ABJIAOTCA HE HAYYHBIMU HCTUHaAMWH,
a JIUIIb OOIIENPU3HAHHBIMA MHEHHUSIMU.

3akJiroueHue

Baxwnocts yuenundecrBa Peodpuna Kopunaiesca y Yezape Kpemonunu u
€ro 3aBUCHUMOCTH OT IaJ/YyAHCKOI IIKOJIbI HEPEJKO IIPEYBEJNINBAIACH BOJIbMU-
anramu XVIII B. |[Anuntpoxonovhoc, 2011 [Agiotis, 2019|. Mexay Tem Giaro-
Jlaps IPOBEIEHHOMY aHAJN3y MOXKHO yTBEPXKJaTh, uTo Kopuuasiesc pasBui
CODCTBEHHYIO TEOPUIO, HE OMUPAsiCh HA JOCTHKEHUsI CBOETO YUUTEJIS U TaJLy-
AHCKOMI IIKOJIbI. Ecmm Mbl oOpaTruMcs K IMOCMEPTHOMY H3IaHUIO JIOruku Kpe-
MOHHUHH, TO OOHAPY?KUM TaM BeChbMa, KPATKOE PACCMOTPEHUE U3YUEeHHBIX HAMU
BOIIPOCOB, HAIIMCAHHOE B HECKOJILKO aBEPPOUCTCKOM KJIIOYe, ITOCKOJIbKY JIOTHKA,
y Kpemonnnu xotb u siBjstiack modus sciendi, HO IPEMETOM JIOTHKH ObLIT Me-
TadusnIecKnil ens quatenus ens, TaKoil ke KaK y MeTa(OU3HKU, TUAJIEKTUKN 1
cobucruku |Cremonini, 1663, pp. 3-6]. Bozuasast jo/KHOe CBOEMY yIHUTEIIO,
KopupmaiieBc npuBouT B KOHIE COMMHEHUST Tpou3BoauMoe KpeMoHunu meste-
HI€ JIOTHKH Ha JIBE YacTH: OOILYIO U YaCTHYIO (IIepBasi MOCBAIICHA CHITIOTU3MY
B IIEJIOM U JIEMEHTaM, KOTOPBIE CIIOCOOCTBYIOT ero (hOPMUPOBAHUIO, TAKUM KaK
KaTeropnyu M MUCTOJIKOBAHUS, & BTOpasl pacCMaTpUBaeT BUIbI CUJIJIOTU3MOB, Jie-
JIyKTUBHOE JIOKAa3aTeJIbCTBO, O0IIIe MeCTa U onpoBepzkenusi cobusmos). Tem e
MeHee OH He Ha3bIBAET JIOTUKOU TOJIBKO IIEPBYIO YaCTh, a IUAJEKTUKON BTOPYIO,
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Kak 910 fmenaer KpeMouwan, 0OBUHUBIINN APUCTOTEIST B TOM, UTO TOT CMEITAJT
Joruky ¢ juajekrukoit [Cremonini, 1663) p. 3].

B mestom ke MOKHO yTBepKIaTh, uro Peodpun Kopunasrese, B oryimane
OT CBOUX IIPEJIIIECTBEHHUKOB, CO3/IaJl IIOCIEI0BATE/LHYIO TEOPUIO O HIPUPOJIE
JIOTHKH, KOTOPAasi COTVIACOBBIBAJIACH C JIOTMYIECKUMU COUMHEHUSIMHU Apucrore-
Jist. Ero rpedeckme mociegoBaresin U CTOPOHHUKH apUCTOTEIN3Ma 3aBUCEIU B
ropaszio OOJIbIIENl CTENEeHn OT CXOJACTUYECKUX U COBPEMEHHBIX UM aBTOPOB.
Hamnpumep, Mbl BcTpevuaeM COBEPIIIEHHO WHOM B3IJISI Ha OIpeJesieHne JIOTUKH,
He coryiacoBbIBaBINuiicst ¢ Tekcramu Apucroress, y Iepacuma Biaxa (1605/7—
1685), rinasbl ['peveckoit mkosbl B Benenun, a Tak:ke y U3BECTHBIX yUIEHUKOB
nocstesinero: Codbponns Jluxyma, cocraBusinero yuebuuk st CiraBsHO-IPEKO-
naruHckoii akajgemun |Crupuonosa & Kypbanos, 2022, u T'eoprusi Cyruypu-
ca, HAIIMCABINETO CAMBIH MOIYJISIPHBIN rpedecknii yuebHuK 110 Jjioruke B X VIII-
XIX BB. [Youydoupfic, 1792|. Tax, cormacuo teopun I'epacuma Biaxa, xoro-
PYIO TPAHCIMPOBAJIN €r0 yIeHUKH, AuJaKTudeckast (Oidoxtixy|/docens) soruka
SIBJISIETCSL ONUCMeEME, & IIPUKIATHAS (XEYPWUEVN) XEYENUéVN/utens) JOrUKa He
SIBJISIETCSL DNUCMeEMe, HO «00pa3HBIM mexnes (TEYVN TeoTuxY|), IPU STOM IIPe/-
METOM JIOTUKHU Yy HHUX, BCJIEJl 38 MHOTUMU [AJ[yaHCKUMU JIOTUKAMU, SIBJISIIACH
BrOpHUYHbIe OHsATUsT (M. pykonuck u3 Biblioteca Nazionale Marciana, gr. IV.
60, a rakxe |[Toatdxne, 1973, co. 96-133|, |[Cuupumonosa & Kypbanos, 2022,
c. 85-91], |Cunpunonosa & Kypbanos, 2021]).
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Awnunoramusi: B crarbe mccieyercs BiauUsiHAE JIOTUKU ApHCTOTeNs, B YaCTHOCTU METOJIOB
OIIpeJIEeIEHNsT U JeJIeHUs Ha BU3AHTUICKYIO MBICTb. [Ij1s aHamm3a Mbl BRIOpAJIN ABa TOIMYJISIP-
HBIX B BusanTum rnocobus 1o JIOTWKe, OIWH U3 KOTOPBIX npuHayiexkutr Noanny /lamackumy,
a npyroit — Hukudopy Baemmuy. Cs. Noann Tamackur (ok. 675 — ok. 750) B cBoem «Vc-
TOYHWKE 3HAHUSI» TOCTOSHHO M AKTUBHO MOJIb3YETCsI JIOTUIECKUMU METOIAMU, B OCOOEHHOCTH
JUXOTOMUYECKUM JIeJIEHUEM, TIOPOOHO pa3bupast TO, UTO 1mo3:ke Obl10 Ha3BaHo JIpesom Ilop-
¢bupusi. B HapyIieHne NpuHIAIE JTAXOTOMUYECKOTO JI€JIEHUS TIPU JIEJIEHUN OJLyIIIEeBJIEHHOM
[cymmocTH| y mEro mosywaloTcst Tpu MOHATHSA: YKMBOTHBIE, 300pUTBHI M PACTEHUSA. B crarbe
IIOKA3aHO, 9TO 3TH U JAPyrue OCOOEHHOCTH B €ro U3JIOKEHUU OIEPAINU JEeJIEHHS BOCXOIST
K TO3/IHAUM HEOIJIATOHUKAM, KOTOPBIX OH, IpaBja, He Ha3biBaeT. 1pya Jlamackuna B XII B.
OBLTT TIEpEBEJIEH HA JIATMHCKHUHN SI3BIK, a MO3/IHEe HEOJHOKPATHO TEPEBOINIICS HA CJIABSHCKUIA
U PYCCKUIl sI3BIKH, CIIOCOOCTBYSI 3HAKOMCTBY C JIOTUKON ApPHCTOTEJsI M BO3HUKHOBEHUIO HA
Pycu noruueckoit repmunosiornn. B orsimune ot Tpyma laMackuHa coOYMHEHNE U3BECTHOTO B
Busantun yaenoro Hukundopa Baemmuma (1197-1272) 10 cux mop He MEPEBEIEHO € IPEIECKO-
ro HU Ha OJIUH U3 COBPEMEHHBIX SI3BIKOB M OCTAETCs MAJIOMCCJIEIOBAHHBIM. B maHHO# cTaThe
MBI aHAJIU3UPYEM JIBE TJIABBI €r0 «JIOrMKM», TOCBSIIEHHBIE JIOTHYECKON OMEPAINY JIeJIEHUST U
anaym3y apesa [lopdupus. BeisgsieHbl HEKOTOPBIE OTJINYNsT B IPUBBIYHOM U3JIOXKEHUU JIPe-
Ba Ilopdupus rakxke u B komnenanyme Hukudopa Biemmuga. B vacraoctn, Baemmu ne
OTXOJIUT OT MPUHIMIIA JUXOTOMUYECKOTO JIeJIEHUs: OH OObeIUuHsIeT 300pUTHI M PACTEHUS B
OIWH pa3psi/ HEMEPEIBUTAIONINXC U yOUpaeT JejieHre Pa3yMHBIX CYIIECTB Ha CMEPTHBIX U
0ecCMepPTHBIX.

KumroueBbie ciioBa: Jsiornka B BusanTuu, ydenue o penenun, Ipeso Ilopdupus, soruka B
Poccun

g qurupoBanusi: Towoan JI.I. Jlormyeckas oneparus nenenus y Moanna Jamackuna u
Huxudopa Baemvuga // Jlormueckue uccnenosanus / Logical Investigations. 2023. T. 29.
Ne 1. C. 70-83. DOI: 10.21146/2074-1472-2023-29-1-70-83
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Bsegenune

Pazpaborannbie B aHTUYIHOCTH JIOTUYECKHE OIEPAIlAN JIeJICHUSI U OIIpee-
JIEHUsI BO MHOTOM C(OPMHUPOBAIU PAIMOHAJUCTUICCKHI XapaKTep 3ala/HOM
cpeaHeBeKoBOll usocodun. B Hameil cratbe «DBosttonust Jpesa [lopdupust
B cpeanne Bekar |Tonosir, 2021| MbI paccMoTpesin BO3HHKHOBEHHE U Da3BU-
THE 3TOH OCHOBHON KJIACCH(PUKAIIMOHHON CXEeMbl AHTUYHOW U CPeIHEBEKOBOI
dunocodun MPenMyIecTBEHHO B JIATUHCKUX TpakTaTax. B JJAaHHON cTaThe MbI
PacCMOTPUM Pa3BUTHUE JIOTUYECKOTO YUCHHUS O JIeJICHMU Ha BOCTOKe, B BU3aH-
TUiicKuX Tpakrarax. sl anaan3a Mbl BBIJIEIUIIN JBa IOMYJISIPHBIX yIeOHUKA,
U3JIATAONINX JIOTUKY APHCTOTEeJIs: aBTOPOM IIE€PBOI'0 W3 HUX OBLI YKUBIIUN B
koHtte VII — cep. VIII B. c¢B. Noann /lamackuH, a aBTOPOM BTOPOI'O — BU3AH-
Tuiickuit yaenbiii u 6orocsioB Hukudop Biiemmu, MHOrOUMC/IEHHBIE COUNHEHUS
koToporo cozmaBajuch B XIII B. «Vcrounuk 3nanus» cB. Moanna /lamackuna
ChIrpaJi OOJIBIIYIO POJIb HE TOJIBKO B CTAHOBJIEHUU BU3AHTUNCKOIO OOTOCIOBHS,
HO U CJIABSIHCKOTO U PYCCKOT'O: PYKOIIMCH ITOTO TPAKTATa HEOTHOKPATHO IIe-
PEBOJIMJINCH HA CJIABAHCKUE sA3blku HauwmHas ¢ XI B. Bo muorom Omaromapsi
MHOTOYHUCJIEHHBIM CIUCKaM pykomnuceit «/luanmexktuku» JlamackumHa B C/iaBsiH-
CKUX TEPEeBOJIaX PYCCKHE YUTATEM 3HAKOMIJIUCH C JIOTUKOW u ustocodueit
Apucroresst |[lagpromun, 1984]. B XVI B. kusi3b Angipeit KypOckunit BbITOIHII
C IIOMOIIHUKAaMU HOBBIN nepeBol «/Inanektukus Moanna JlamackuHa, mpaBia,
HE C TPEYECKOro, a C JIATUHCKOIO s3biKa. [lepeBos O/mke K PYCCKOMY SI3BLIKY,
HO He CcJIejlyeT HpeKHeil nepeBo/rueckoil Tpajuiuu. [lo-Bujgumomy, TpyHocTH
nepeBosia nogeurym Aujypess KypObckoro mepeBect u U3JaTh MEPBYIO HA PYC-
CKOM SI3BIKE OTIETHHYIO MMEYATHYIO KHUTY IO JIOTHKE, BBIEANTyio B 1586 r.: «OT
npyrue quasiektuku Mona Crnanmabeprepa o cHjiorm3Me BBITOJIKOBaHO». CBOit
[IEPEBO/T KHsI3b COIMPOBOJIMII HECKOJIBKUME ToctecaopusmMu: «Cka3 AHapest gero
pajan cum Hamucaubly, «Arapest Kyprckoro cka3 o jonke», a Takxke «ToKO-
BaHus Ha amuiyy Kaderopuii» (o cxeMoit JIOrnvecKoro Kajapara u pasbopom
OTHOINIEHUI B HEM) W, YTO JIsi HAIIErO MCCJIEIOBAHUS IIPEJICTABIIACT OCOObII
uHTepec, orneabHoe «Ckrasanue o japese [lopdupusi» ¢ pucyHKOM JilepeBa u ero
pasbopom |Tam xe, c. 64].

B ornmuwne ot counnenus JlamackuHa, JIPyroi UCTOYHUK, «Jlornkay Hukwn-
dbopa Biemmvuza |Blemmydes, 1885|, 10 Beeii BuumocTu, He ObLI U3BECTEH HA
Pycu; Bupouem, oH u JI0 cUX [OP HE IEPEBENEH C I'PEYECKOTr0 HU Ha OJUH U3
COBPEMEHHBIX sI3bIKOB U HE BKJIIOYEH B MCTOPUKO-JTOTUIECKUN KOHTEKCT.

Kparkunit 0630p ucropuu onepanuu JOrHIecKoro JIeJIEHus YMECTHO HAYATh
¢ ynomunaunus [Lnarona. [liraTton 6wt mepBbiM u3 hpustocodoB, KOTOPHIH ak-
THUBHO WCIIOJIb30BaJ B cBOMX <«Jluajioraxs MeTOJ[ JUXOTOMUYECKOTO JIEJICHUS.
OO6111en3BECTHRIM CTAJIO IIPUMEHEHNE UM 3TOTO METOJa JeJIeHNs TIPU OIpejiesie-
HUW YeJIOBEKa KaK 00umaruwe2o Ha cyue 08YyH02020 HCUBOMHO020 be3 mepvbes
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(«ITomuruk» ). A, nanpumep, B quasore «Coducr» oH MHOXKECTBO pa3 IIpeiiia-
raer pasieInThb IpeaMeT paccMoTpenns Haasoe. Becs muasor «Coducr» MoXK-
HO IIpe/ICTaBUTL B BUIE HOCHeﬂOB&TeHBHOI‘/JI JII/IXOTOMI/ILIGCKOI;'I CXEMbI JIeJICHNA
<UCKYCCTBa» Ha 78 IMOAYMHEHHBLIX €My ITOHSITHUI.

Bxias Apucroresist B ydeHue o JejleHin MOHATUH ObLIT, HECOMHEHHO, OCHOBO-
mostaratornuM. CTarnpuT BBEJ CTPOTYIO MEPAPXUIO CYIIHOCTEN: BBICITHN PO —
POMEXKYTOUYHBIE POJBI — OJvzKaiiiimii poj — KOHEeYHbIe (HeJeIMMbIe) CYIIl-
HOCTH. JIMXOTOMUYECKUM JIeJIEeHHEM KATErOpUU CYITHOCTH ApPHCTOTENb Olpe-
JIeJISIeT 9eJIOBEKA KAK MeAeCHYI0, 00YWEBAECHHYIO, 4YBCMEYIOULYIO, PASYMHYIO,
CMEPMHYIO CYULHOCTIY, DTOT METOJT OIIPEIECTCHUS TTOHATHH TOCPEICTBOM JIXO-
TOMUYECKOIO JICJIeHUs JIeT B JAJIbHEHIeM B OCHOBY OMOJIOTHYECKON U BCAKOIM
uHOl cucremaruku. Jlornaeckoe yuenue Apucrorens o peerun («Kareropum»,
«O 9acTax KUBOTHBIX» ¥ JIP. TPAKTATHI) B €0 HEOIJIATOHUIECKOH 06paboTKe
(peub uaer npexe Becero 06 Ammonun l'epmun u [Topdupun) okasasio 3Haun-
TeJIbHOE BJIMSIHUE U Ha 3aIaJIHbIX, 1 HA BU3AHTUNCKUX MBICJIUTEEH.

Heomnaronuk ITopdupwmii (ok. 233-304) Bo «Beemenun k “Kareropumsim”™s
Apucroresist MeToqumUIecKn pas3paboOTA apUCTOTEJIEBCKUN METOJ, POIOBUI0BO-
T'O JIeJIEHUs, B PE3YJILTATE YEero MOsIBUJIACH II€PBasi U3BECTHAS HAIVISHAS CXeMa
knaccudukanun B Buze T.H. Ipesa [lopdbupus. Bupouem, Bo «Beenenuns» Ilop-
dupust, HACKOJIBKO HAM M3BECTHO, 3TON CXEMBI HET, OHA BO3HUKJIA 3HAYUTEHHO
[I032Ke U MOJIy9ujia Ha3BaHue B UecTb 3aciyr [lopdupus. B ceoux «Kommenrta-
pusix k [Topdupuio» u B rpakrare «O neserun» Bosrmit (480-525) emre Gosiee
METOIUYHO U3JIOXKUJI yUeHHe O JejIeHnn; Heciydaitno B CpejHue BeKa MHOTHE
cunTaan nMeHHo Bostus cosmarenem «/Ipesa Ilopdupusy, nnn «Ipesa mosxa-
HUST>.

B coxpanuBIuxcst pykornucsx cambie panaue u3 pucyHkos Jlpes [lopdupus
narupyiorcs IX—XII BB., oHE BCTpevaioTcst IMEHHO B IepeBogax Bosmus «Bee-
nennst [opdupusi» u B ero kommenTapusix Ha «Bpejennes. B nmeuatubix nzsa-
HUSIX [IEPBBIN PUCYHOK JIpEBa MbI TAKXKe BcTpedaeM y bosnust, B « KommerTapun
K [Hopdupuios, B kuure tperbeit «O Bune», B «Ilarposoruny Munsi. B pucyn-
KE OTParKeHbI JIBa BUJIA JICJICHUS: JIeJIEHUE POJIa, HA BUILI — I10 CYIIECTBEHHOMY
[PU3HAKY — IIPOBOJUTCS BEPTUKAJIBHO (CTBOJI JiepeBa), a JejeHne KOHETHOTO
BUJIa Ha MHAMBUBL (BUJ weaosex permurces vHa Cokpama, ITaamona n T.71.) — 110
PUBXOJISAIIEMY [IPU3HAKY — ITPOBOANUTCS TOPU3OHTAIBHO (II0J] CTBOJIOM JIPEBA).
Pucynku nepsonadaabao He ObLIN pa3padoTaHbl B (hOPME HACTOSIINX JIEPEBLEB:
y HUX He OBbLIO CTBOJIA, BETOK, JUCTheB u T.1. XIII B. BHeC omyTuMble n3MeHe-
Husi B n3obpaxkenue cxembl [lopdupus. [llupokoe pacrnpocrpanenne pUCYHOK
npesa [lopdupus moxyumn B pykonucsx «Cymmbr jjorukuy Ilerpa Mcnancko-
ro (XIII B.). B MHOrOYHC/IEHHBIX CIIUCKAX 9TOIO TPY/a CXeMa IIPEeBPATHIIACH B
PUCYHOK, n300parkalomuii MPUPOIHOE JIEPEBO U BIIEPBLIE HA3BAHHBIN MMEHEM
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[Mopdupus [Verboon, 2014 p. 100]. IlpunimunuajbHbiXx U3MEeHEHHI 3a1aHast
Tpaaunus ussioxkenus jpesa [lopdupust co Bpemen Bostus Brutors 10 XVII B.
e npereprena. B XVIII B. genaiuch mombITKu m3MeHUTH cxemy llopdupus
B COOTBETCTBUU C XPUCTUAHCKUM B3IJVISJIOM Ha COTBOpEHHME Mupa. Tak, Kap-
resnaner; Jamon I[lypmo (narmausupoBannoe umsi — Ilypxormii) B paHHeM,
1711 r., m3anuu cBoero y4uebHuKa momMernaeT oobranoe apeso [lopdupust (Arbor
Porphyrii secundum doctrinam Aristotelis et Peripateticorum / apeso ITopdu-
pusi coryiacHO ydenuio Apucroress u nepunarernkos) |[Pourchot, 1711, p. 62],
a B m3zanuu 1733 1. momemiaer coe cobereennoe [peso Ilypxomumst (Arbor
Purchotii ad mentem Platonis et Cartesianorum / apeso Ilypxomust o mbrcsm
[Tnarona n kapresuannes) |Pourchot, 1733, p. 834]. B ero cxeme Her acummer-
puu, T.e. HET OTPUIATEbHBIX IPU3HAKOB, B HEll HalijIeHO MecTo u i bora kak
JIYXOBHOM CYIITHOCTHU, U JIJIsi U€JIOBEKA KaK JIBYCOCTABHONM CYITHOCTH, TEJIECHON
U JIyXOBHOH, Jyisi 3emuin, HeGa u 1.1, [Tonosin, 2021 c. 421].

B XIX B. mbI 3amedaem Bugonsmenenne pesa [Topdupus coorBeTcTBEHHO
HAYYIHBIM IIPEJICTABJICHUSM SIO0XU. DTO HAILIO OTPaKEHHUe, HAIPUMED, B TOM,
aro B /pese Ilopdupus okoHUATETHHO HMCYUE3JIO JI€JIEHUE PAa3yMHBIX KHUBOT-
HBIX HA CMEPTHBIX U OeccMepTHBIX. B Takom Bujie 3Ta cxeMa, Kak MPaBUJIO,
MPUBOIUTCS B ydeOHUKaxX U B Hamu jHU. OOpaTUMCS Terepb K BH3aHTUNCKON
TPAJIUIIAN U3JIOYKEHUS OIEPAIUU JICJIEHUS.

1. «®Punocodckue raasei» («Inanmekrukas)
cB. Noanna /lamackmHa

«crounuk 3HaHUS», KaK M3BECTHO, COCTOUT u3 Tpex dactei: «Purocod-
ckux yiaBy, KHUTH «O epecsix BKpaTie» u HOrOCIOBCKOTO TpaktaTa «TouHoe
U3JI0’KEeHIe IPABOCIaBHON Bepbl». [locienumit n3naercs 4acTo OTHeIbHO, HO 3a-
JIYMBIBAJICS 3TOT TPy JlaMacKuHBIM, 110 BUIMMOCTH, KaK TpexdacTHbIi. [1pu-
MEHEHHE UM JIOTUIEeCKUX METOJOB IIPU UCCIEIOBAHUU OOTOCIOBCKHX ITPODOJIEM
C/IeJIaJIo 3TO COYMHEHHE 00Pa3IoM BU3aHTUHCKON cxonactuku. [larpuapx Hu-
kudop, Peogop Cryaur, Moarr Wrtas u ap. 60roc/I0BbI O3 IHEBU3AHTUNHCKOTO
[EPUOJIA TAKXKE CTAJIA BKJIIOYATh B CBOU OOTOCJIOBCKUE COUUHEHUS JIOTHYECKHEe
pasnesbl. Tpakrar «O epecsix», BXOUANUN B Tpujioruio «V/CTOUYHUK 3HAHUS,
SIBJISIETCs TIOIBITKOM COOJIIOCTH IpaBUJIa JIEJIEHUs] TIPU KJacCUpUKAIUK 11epe-
yncaeHHbIX uM 100 epeceii.

Cs. Noann Hamackuu B «DPuaocodcKux TiaBax» TOCTOSTHHO IOJIb3yeTCs
JIOTMYECKAMHU OTIePAIUsMU, B 0COOEHHOCTH JUXOoTOMUYecKuM Jiesernunem. Cocras
«D@uytocodckux TIaB» CJEAyIONmil: B riaBax 1-8 Hanbojiee aKTUBHO HCIIOJIb-
3yIOTCs OIIepalluu JIeJIEHUs MOHSATUN; OHU HE MMEIOT IPSIMOTO COOTBETCTBUS
B TpakTarax Apucroress, riaBbl 9-30 oxBaThIBAIOT cojiepKaHue «BpeaeHusy
[Topdupust, riaBer 31-62 coorHOCsITCsT ¢ TekcToM «Kareropuii» Apucroresns,
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raaBbl 6368 TakxKe He UMEIOT MPSIMOTO COOTBETCTBHUSI B TpakTarax Apucrore-
Jist. MeTos IMXoTOMUYeCcKoro JieyieHusi JlaMacKiuH aKTUBHO UCIIOJIB3YET B TJla-
Bax 3, 4, 5, 6, 10, 46 u 47. [Ipuctynum K uX pacCMOTPEHUIO.

B rnase 3 «O dumocodpur» HECKOTBLKO pa3 MPOU3BOIUTCS JieJIEHUE (DUIIO-
codum, B pesysbrare KOTOPOTO TOJIYYAKTCS MIECTh OCHOBHBIX OINpeJIeIeHni
dbunocodpun. Punocodust ecrb: 1) mosHanme (YVOOLC) CYIIEro Kak TAKOBOIO;
2) nosHaHue 60’KECTBEHHBIX U U€JIOBEUECKUX Belllell, 3) MOMBIIIIEHHEe O CMEPTH;
4) ymopobsenue Bory, 5) HCKyccTBO M3 MCKYCCTB U HayKa U3 HaykK, 6) J1060Bb
K myzapocru [Uoann Tamackun, 2006, c. 11]. D10 jeneHue BeTpedaercs yike
y Ammonus I'epmust B ToskoBanusix K «Ileppoit AnajuTuke» Apucroress u
MIOBTOPSIETCSI Y MHOIUX HEOIJIATOHUKOB.

B rnmase 4 «O cymemMm, cyOCTaHIMN U aKOUAeHINH> JlaMacKUH OTMeEJaeT,
YTO Cylllee pas3lesisieTCsl HaJIBoe, Ha CYOCTAHITUIO M AKITUJIEHIINIO, HO He KakK
KaTeropusi, a BCEro JIMIIMb KaK 00Iee MMsl JJIsT BCEIO CYIIECTBYIOIIETO.

I'nmasa 5 «O 3ByKe» sIBJIeTCs HOIOJHEHNEM K TeKcTy Apucrorens u Ilop-
dupus; mapaJjjesbHble MeCTa BCTPEYAIOTCA Y JIPYTUX IHCaTeNeill TOrO Bpe-
menn |Counnn, 2006, c. 297|, manpumep y lasuma Awnaxra |/laBug Anaxr,
1975 c. 106-107]. 3aech METOIOM HOCJIEI0BATEILHOTO JIUXOTOMUIECKOTO Jie-
JICHUST TIOHSITUST «3BYK» MOJIYYAIOTCs AT M3BECTHBIX MPEIUKAOUINN (<«IAThH
3By4YaHUii» ). A MMEHHO: 3BYyK ObIBAaeT 3HAMEHATE/IbHbII/He3HAMEHATE/IbHBII,
3HAMEHATEJIbHBIN OBIBAET WICHOPA3/EIbHBIM /HEUICHOPA3IEIbHBIM, YICHOPA3-
JIEJIbHBIH — OOIIUM /9aCTHBIM, OOIIHH — CYIIeCTBEHHBIM /HeCyIecTBeHHbIM. Ha-
KOHEII, U3 CYIECTBEHHBIX 3BYKOB BBIJIETAIOTCA POJl, BUJ, PA3HOCTDb, U3 HECYIIle-
CTBEHHBIX — CBOficTBO U akiuaenims. B.B. Bopobres [Bopobbes, 2022, ¢. 55|,
roJiarasi, YTo IePeBO/I MOC/IeTHIX TPeX peanKabuinii, caesanubiii B 1913 romy,
ycTapesi, olyOJIMKOBaJ B CBOell cTaThe OTPEJaKTHPOBAHHBIN IepeBO JaHHOI
[JIABBI, TJIe 3aMEHUJT IX TEPMUHAMHI, COOTBETCTBYIOIUMHY IIEPEBOLY Ha PYCCKUI
A3bIK TepMuHoB Apucroresns u I[lopdupus, a UIMEHHO: Pa3HOCTL — Pa3JIndaio-
U TPU3HAK, CBOWCTBO — COOCTBEHHBIN MPU3HAK, AKIIUICHIINS — ITPUBXOJI-
Il IPpU3HAK.

B ritaBe 6 «O pazuenennn» JaMacKuH 1oJpoOHO paccMaTPUBAET BO3MOXK-
HbIE CIIOCODOBI JAesieHust. «Bcee, momiexkaliee pa3aesleHIIo, Pa3iesieTCs W CaMO
o cebe, T.e. cOOOPA3HO CBOEl CyOCTAHIINY, WX COOOPA3HO CBOUM AKITUIEHIIN-
siM». B HTOre moJiyyaercss BOCeMb OCHOBHBIX CIIOCODOOB JeJIeHHs: CyOCTaHITHs
JIeJINTCsT WM Kak 1) poj Ha BUJBI, WU KaK 2) BUJ HA MHMBUJBI, WA KAK
3) mestoe Ha YACTH, WM KakK 4) OMOHMMHOE Ha3BaHHe Ha OOO3HAYAEMBIE Da3-
JIMYUs, WK Kak b) cyOcTaHIus HA aKIUJICHIMU, WK KAk 6) akIUIeHIUs Ha
cybcTaHnum, WM 7) Kak akKIUJIeHIUs HA aKIUIEHIMN, UIH KaK 8) [PeJMeTHl,
IPUHAJIEXKAIIIE U OTHOCSIIMECST K OJJHOMY U TOMY 2Ke IIpeMeTy (IIPOU3BO/HbBIE
HOHHTI/IH). «Bnpoqu, HEKOTOPbIC HE IIPU3HAIOT JeJICHNS BUJa Ha WHINBHU/BI 3a
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pasjiesienne, MpeIIoYnTasl Ha3bIBATH €r0 UCYUCEHUEM, [TOTOMY 4TO pasjiesie-
HUE UMEET JIBa, TPH, OYeHb PEJIKO YEThIPE WIeHA; BUJ K€ pasjessercs Ha Oec-
KOHEYHOE MHOKECTBO HJIEHOB; MO0 OTJIEJILHBIX JIIOJ/IEi, HallpuMep, OeCKOHEeUHOe
muokectBo» [Moann Hamacknu, 2006, c. 18-19]. Ho y Bosuus B «Kommen-
tapun K Ilopdupuio» mocsennuii Bug jgesennst npucyrcrsyer [Bosuwii, 1996,
c. 17-18|. Bupouewm, B cBoem oriesnbHoM Tpakrtare «O meenun» Bosrwmit ro-
pazo bosiee MoaPOOHO PACCMOTPENT BCe IMepedncaeHHble JJlaMacKuHBIM CIIOCOOBI
nenennst |bosmmit, 2013, c. 298-321].

2. «/IpeBo llopdupus» y lamackuHa

B rimase 10 «O Bume» maercs mompobHoe pacemorpenne Ipesa [lopdupwns.
CroBecuoe omnucanne JIpeBa TOYHO Takoe e, Kak y bBosmus u Jap. u mpakTu-
JEeCKH BO BCEH CpeIHEBEKOBOI JATMHCKON Tpaanuiuu. Bripodem, o ToMm, UTO B
counnennu JlamacKkuua MbI HEe HailJleM HUYErOo HOBOT'O, TOBOPUT OH CaM, OTMe-
qasi, YTO IEPEJIOKI TO, <O IeM CKa3aHO B PA3JIUIHBIX MeCTax y 00KeCTBEHHDBIX
U MyIpbIX MyxKeit». Hu HasBanus apeBa, HH pUCYHKa JpeBa llopdupust B py-
KOIINCAX, ITIO-BUIUMOMY, HE 6bI.HO.

B rinaBe 46 «Pazmesienne cyero» cyiiee CHOBA pa3essieTcst Ha CyOCTaHIINIo
U aKIIAJIEHIINIO, HO «He KaK POJ| Ha BUJIbI, & KAK OMOHUMUIHOE HA3BAHUE WU KaK
TO, YTO IIPOUCXOIUT OT OJTHOTO IIPEIMEeTa U HAXOIUTCS K HEMY B OIPEIETIEHHOM
ornorerun» |[Uoann lamackun, 2006, c. 48].

Haxkomnern, B riraBe 47 «Paznenenne cybcranmummy Mbl BCTpedaeM pasdbop Jpe-
Ba [lopdupnst ¢ HekKoTOpHIMEU H0OaBIEHUAMU. B 9TOi Ty1aBe BHOBB JAaeTCsI CXe-
MaTHUYIECKOE Pa3Jie/IeHne KATErOPUU CyITHOCTh. PUCyHKa JipeBa HET, HO CTYIIEH-
gaTocTh Jlesienus umeer mecro [Migne, 1864, pp. 618-619|, [Uoaunn JamackuH,
2006l c. 48].

CyGcrannust pa3iesisieTcss Ha TeJIO U OecTesIecHoe,

TEJI0 — HA Oy IIIEeBJIEHHOE U HEOJIYIIEBJIEHHOE;
OJIyIIEBJIEHHOE — Ha 1. YyBCTBYIOIl€E KUBOT- 2. IKUBOTHO-PACTHTEIHHOE
Hoe, (>kmBOTHOE) U
3. meuyscTByIOIEe (pacre-
Hue)
YYBCTBYIOIEE — Ha  PasyMHOe U HEPA3YMHOE;
pasyMHOe — Ha CMepTHOe 1 6eCCMEPTHOE;
CMEPTHOE — Ha 4eJI0BEKA, BOJIA, JIOIIAb,
cobaKy ¥ T.IL;
JeJIOBEK — Ha IleTpa, ITaBia u mpounx

€ANHUYHBIX JIOdel, KO-
TOpble CyThb WHJIUBUIBI,
UIIOCTACHU, JIUIA
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OCobeHHOCTBIO 3TOTO JCJIeHUA ABJIAETCA HapyHmIeHue JIUXOTOMHU JIeJICHUA,
a IMEHHO, OJYIIIEBJICHHOC AEJIUTCA HE Ha JABa, a Ha TPU BHUIA:

1. uayscrBytomee (;KUBOTHOE),
2. XKUBOTHO-PACTHUTEJIbHOE (KUBOTHOE),

3. HeuyBCTBYyOIIEe (pacreHue).

OTKyia BO3HUKIIO XKUBOTHO-pacTuTebHoe (2kuBotHoe)? B «Kareropusix» Apu-
CTOTEJISI TAKOrO MOHATUS Mbl He BcTpedaeM. IIpaBma, B Tpaktare «Ucro-
pusi KUBOTHBIX» APHCTOTE/Ib TOBOPUT O HEKOTOPBIX CMENTaHHBIX, IPOMe-
JKYTOYHBIX BUJAX YKUBOTHBIX (yCTPHIbI, TyOKW), HO TepMHUHA <«300(DUTHI»
(?KMBOTHO-pACTUTEJBHBIE) MBI y HEro He 3aMeTHIH. Y ApPHCTOTEJs JUTAeM:
«Ilo-Buyumomy, u rybka obJiajilaeT KaKUM-TO OIIYIIEHUEM; Ha 3TO yKa3bIBAET
TO, UTO €€ TPY/IHEee OTOPBATh, €CJIN JIBUYKEHNE HE MIPOU3BOJIUTCA TUXUM 00PA30M,
KaK 9TO yTBePK1aioT. JIpyrue u mpuKperieHbl U OTAEISII0TCH, TAKUM SBJISIETCS
OJINH POJI TaK Ha3bIBAEMON akaJiedbl: HEKOTOPbIE U3 HUX, OTIEJSSICh HOUBIO,
nacytcs. MHorue ke, XOTS U OTJIeJI€HbI, HEIOBUXKHbBI, HAIIPUMED, YCTPHUILHI U
Tak HaszblBaeMble rosiorypun» [Apucrorenn, 1996, ku. 1, rur. 1.

Heomnaronuknu (dekcunn, Ammonnit Iepmuii) B IV-V BB. H.3. Ha3bIBaIOT
TaKUX KHBOTHO-PACTHTEJIBHBIX CYIIECTB «300dburaMuy (ap.-rped. {omoQuta).
Ilekcurirr, HAIPUMEP, MTOJIArAJ, YTO B IIPUPOJIE HET TAKUX YKECTKUX IPAHUI], KaK
CPAHUIBI MEXK/y KaTEropusiMi, U OHA JIOJIKHA ObLIa M300pecTH CBOEro Poja
«IIPOMEYKYTOUHYIO JKU3HBY, WA «300(PUTOB», UYTOOBI OOBEINHUTH KATENOPHUH
KUBOTHBIX 1 pacrenuii. [lo-Bugumomy, stum obbsicusiercs nosibjienue y /[la-
MAaCKHUHa BCJIE, 38 HEOIJIATOHUKAMY ITPOMEYXKYTOYHOI'O MOHIATHUS «300(PUTHI» B
JIPEBE JIeJIEHUS.

Bropast ocobennocts cxembl /lamackunaa B 47 1yiaBe COCTOUT B TOM, UTO B
Hell IPU JIeJIEHUN YKUBOTHBIX HAa CMEPTHBIX U OECCMEPTHBIX MOJIyYaeTCs, YTO U
JIOMIA b, U YEJIOBEK — pa3dyMHBbIE CMEPTHBIE >KUBOTHBIE. «CMepTHOE eCTh BHJL
pasyMHOro u poj desioBeka. CMepTHOe (JIeInTcsl) Ha YesioBeKa, BoJa, JIOMIa b,
cobaky u T.11. Yesgoek — Ha llerpa, [laBia u npounx e MHUIHBIX JIIOJIEH, KOTO-
pblé CYyThb WHJIMBUJYYMbI, UIIOCTACH, JINIA. 1eJIOBEK eCTh CAMBII HU3IIANA BU],
b0 YeJIOBEK €CTh BUJ B OTHOIIIEHUN CMEPTHOTO U BU/JL 2Ke B orTHOIeHuu [leTpa
u ITapna. CorylacHOo CBITBIM OTIIAM, 3TO M €CTh IPHUPOIA, (hopMa U CyOCTaH-
must> [Moanun Tamackun, 2006, c. 48].

Ho Benp pasymMHOCTH — BHJIOBOE OTJIMYHNE YEJOBEKA OT JIPYTUX KUBOTHBIX.
Kaxkum o6pa3oM MOSBIIAIOTCS B CXeMe Pa3yMHBIE JIONIA N, BOJIBI, OBIBI U T.1.7
B uem xe cybcranimaibHoe, BUgoBoe oTmane Jomajeii? K Tomy ke cmept-
HOCTb BHJI000pa3yIOIIuii IPU3HAK HE TOJBKO Pa3yMHBIX, HO M OCTAJIbHBIX (Hepa-
3YMHBIX, HEOILYIIAINX) cynHocTei. Ecamu cMepTHOCTD — BHI000pas3yommuii
MPU3HAK JJIsI Pa3yMHBIX YKUBOTHBIX, TO OH TOIJa HE MOXKET ObITh TAKOBBIM Y
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HEpPa3yMHBIX KUBOTHBIX, OHU BeJIb TOKEe CMepPTHBI. Brime, B ritaBe 10 Jamackuu
HaA3bIBAJI JIOMIA/Ib HEPA3YMHLM CMEPTHBIM *KUBOTHBIM:

Ecnu s Bo3bMy KUBOTHOE, KOTOPOE CJIYKUT JIJIsl STUX HOHATUN PO-
JIOM, a TaK:Ke Pa3yMHOe U CMEPTHOE, TO si 00pa3yio JejioBeKa, mho
YeJIOBEK €CTb KMBOTHOE Pa3yMHO€ U CMEPTHOE. A eCc/in g BO3bMY
JKUBOTHOE W IIPUOABJIIO: HEpPa3yMHOE, CMEPTHOE, 3eMHOe, TO o0pa-
3yI0 JIOMIa b, cODaKy W T.I. A ecjiu BO3bMY YKUBOTHOE U IIPUCO-
eJINHIO: Hepa3yMHOe, CMepTHOe, BOJIsiHOe, TO 00pa3yio peidy. Cyiie-
CTBEHHBIMH K€ M €CTECTBEHHLIMU PA3HOCTSIMU STH IIOHATUS Ha3bl-
BalOTCdA IIOTOMY, 9TO Y€pe3 HUX OJMH BUJ OTJIMIAETCA OT APYTroro
BUJIA U OJIHA CYITHOCTb OT JIPYTOil CyIHOCTH U npupojs! |[MoanH
Jamackun, 2006, c. 27].

3aBepiias 00630p yKasaHHBIX IviaB «/lumasekTukus» laMackuHa, OTMETHM,
YTO OH U3JIaraeT MHTEPIPETAIUIO JOTMKHI aJIeKCAHIPUICKON MKOJIbI HEOILIATO-
HusMa. Moann /laMacKuH He IPUHIMAET apUCTOTEIEBCKOIO JeJIEHUsT CYIITHOCTH
Ha <«IIEPBYIO» U «BTOPYIO». BMecTo BbIpaskeHUs «Ie€pBasi CYIIHOCTH» OH YyIIO-
Tpe6ﬂ5{eT TEePMHUHBI «UIIOCTaCb» U <«UHIUBUIYYM>», paSyMeH 1101, HUMM BCAKHUN
eInHNIHBIN peameT. OH BBOAUT B CBOE M3JIOXKEHUE Takue J100aBjIeHUsI, KOTO-
pble IOMOraloT eMy CPOPMHUPOBATHL OCHOBHBIE IOHSITUS XPUCTUAHCKON TOTMa-
Tuku. B «/IpajgekTuke» Mbl HaXOAMM TOYHOE JIOTMYECKOe OObSCHEHHE IIOUTH
BCEX TeX OOrOCJIOBCKUX TEPMUHOB, KOTOPBIE YIOTPEOJISINCH BOCTOUHBIMU OT-
HaMH KaK B JIOIMATHYECKHUX, TaK U B IOJEMUYECKUX, HAIPABIECHHBIX IIPOTUB
€PETUKOB COYNHEHUSX.

3. Henenmne B «Jloruke» Hukudopa Baemmuga

Hukudop Baemmug — wusBecTHblil BU3anTHiicKuil yuenbrtii (1197-1272),
y4Ie0HUK KOTOPOTO, COCTOSIIUN W3 JIOTUKKA U (PU3nKu, ObLI OJHUM U3 CAMBIX
HOIYJISPHBIX Tocobuil o dumocodpun Ha Bocroke. XoTst counHenne Ha3BaHO
«Coxkpamiennast jornkay (‘Emtoun hoywfic), obbem ero me Tak y»K Maj: OHO
3aHUMaeT cTpaHunsl ¢ 675 mo 1005 B 142-m ToMme rpeveckoit «IlaTposorums
Muns u BKiodaeT B cebst npeguciaonue u 40 riias. O61muit 0630p KOMIEHIYyMa,
Jan Hamu B crathe «Hukudop Biremmvus u ero ‘Jloruka’ |Tonostn, 2014]. 3mecn
MBI PACCMOTPHUM MOJIPOOHO OTEPAIMIO JIeJIEHNsI, KOTOPOil IMOCBAIIEHBI TJIaBbI 2
n 20. ABTop HaumHaeT MIJIOXKeHWEe B cBoeit «Jlormke» me ¢ ydeHms 0 KaTe-
ropusix u «Beenenusi> [lopdupust, kak 310 ObL10 HpuHsTO B CpejHue Beka,
a IPsAMO € y4YeHus: 00 OlpeJie/IeHIH U JeJIeHIH, yIeHNs, YaCThIO IIepUIaTeTu e~
CKOT'0, 9acThio HeollaToHn4eckoro (riuasa 2 «O genennns ). OH Tak:Ke AKTHBHO
HCIIOJIb3YeT METOJ JUXOTOMHUUIECKOro IejeHus, paspaboranubiit [lopdupuem.
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[Tpu srom pero Ilopdupus, kak u y lamackuna, mosgB/IsieTcss B IPYTOM Me-
cre, ToabKO B rase 20 «O cymHocTH», e M3Jaraercd TpakTrar Apucrores
«Kareropum».

B rnase 2 nepeunciisgiorcst Bee Bubl Aeaenus. Ono ooisaer jmbo 1. nenennem
camoit Beru, aubo II. mejreHneM MPUBXOIAIINX CBONCTB.

[.1. Jlenenume camoii Bemu:
A) nenenune poja Ha BUJIBI
B) nmemenwe Buja Ha WHAMBUIBI
B) mesienue nesioro Ha dacTu
I') or equHOIO U K €MHOMY
[.2. nenenwe omMoHUMa Ha pa3UIHbIE 3HATEHUS
II. Jlenenme coryiacHO IPUBXOJATIAM TPUSHAKAM:
II.1. jeseHue CyIHOCTH Ha HPUBXOJSIIME [IIPU3HAKH|
11.2. nenenue MpPUBXOAAIIErO HA CYIIHOCTH
11.3. nmenenue MPUBXOASINErO HA ITPUBXOISIINE

Wcrounuk sroro ydenns o Bugax genenns — [lopdupnii. Touno Takoe xke
yUIeHHue O JIeJIEHUU MBI BCTpedaeM B TpakrTarte bosnust «O nesenuns, y laBuma
Anaxra u 1p. ajgexcaHmpuiilies, a Takyke B Tpakrare cB. Moanna Jlamacku-
Ha. Bosnmit B mpeaucioBuM K CBOEMY TPaKTaTy B KadecTBe MCTOYHUKA yKa-
3bIBaeT Ha COUYMHEHHE IIEPUIATETHKOB O JEJEHHH, KOTOPOoe H3Aaj AHIPOHIK
Pomoccknit, omobpun IlnoTnH 1 MPOKOMMEHTHPOBAJ, U JaXKe BKJIIOUNI B CBOE
«Beenenne k «Kareropusim» Apucroressi» Ilopdupui.

B rmaBa 20 «O cymmoctun» Mbl BerpedaeMm Jlpeso Ilopdupns ¢ HOBBIME
ocobernoctamu. Cxema jgenmerus y Biaemvuma ciaemyrorast:

CyIIHOCTD JenTCA Ha

TeJIeCHYI0 / BecTeIeCHy 0

OJIYIIEBJICHHYIO / HEO/LyIIEBIEHHYTO

YyBCTBYIOILYIO / GECUyBCTBEHHYTO

[EPEJIBUTAIONLYIOCS / HE TePEIBUTAIONTYIOCS

pa3yMHYI0 / HEpa3yMHYIO

9€eJI0BEK

B s10ii cxeme Toxke JBe ocobeHHOCTH: 1) TepMuHa «300DUTBI» 3/1€Ch HET, HO

€CTh JleJIeHne KUBOTHBIX: Ha HepeABuraromuxcs (UetaBatixév — MeTabaTHKOH)
u nenepedsuzarouwurca. TakuMm obpa3oM, COXpaHseTCsl IPUHIMI JTIXOTOMUAYE-
CKOTO JIeJICHUST, KOTOPBI ObLT HapyIieH B cxeMe y Jlamacknna; 2) oTcyTCTByeT
JeJeHne Ha CMEPTHBLIX M 6eCCMEePTHBIX, KOTOpoe ObLIo B «Inanekrukes damac-
KWHA U JIPYTUX aBTOPOB, HO oTcyTcTBOBasO v llopdupusa. Eme omxra ocoben-
HOCTB JIAHHOI'O JIPEBa JIeJIeHHUsI: €CTh TOJbKO BETBH, T.€. BUJIOBbIE IPU3HAKHU, HO
HeT CTBOJIA JIpeBa, T.€. HET POJIOBUIOBBIX MOHATHU, CTBOJIA APEBA.
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Tepmun «MeTabaTHKOH» MbI MOXKEM BCTPETHUTD B TPAKTaTE XPUCTHAHCKOIO
ncuxodusuosora Hemesust dmecckoro «O npupoge desnoBekas (V Bek), rje oH
omootcdecmensem 31oT TepMuH ¢ 3ooduramu. «Ilorom TBoper nepexo/is 10 11o-
PSIKY Jlajiee: OT PACTEHUI K XKUBOTHBIM, — HE Cpa3y 00paTuiics K IepeIBUTraio-
meiicst (petTaBotixrv) u dyBcTByIommel npupoje... leficturesnsno, Apucro-
TeJIb TEPEJIAeT, UYTO I'yOKa, XOTS U MPUPACTAET K CKaJie, OJHAKO PACIIUPIETCS,
KaK TOJIbKO IyBCTBYET, 4TO KTO-HUOY/b npubikaercs (kK Heit). [Tosromy, Bce
CXOJZIHOE JIPEBHUE MY IPEIbl OOBIKHOBEHHO Ha3bIBAIOT 300uTamu ({woguta). 3a-
TeM, K paKOBHUHaM 1 HO,ZLO6HbIM UM TBopeu IpucoeJInHUII PO/ IIepeJIBUTraOINX-
Csl ’KUBOTHBIX, HO JIQJIEKO UJITH HE MOTYIIUX, & JIBUKYIIUXCS BOKPYT OJHOIO U
TOro ke Mecta. TakuM 06pazom, coobirast oJHUM (cyTecTBaM) GoJIbIIe TyBCTB,
JIPYTUM — GOJIBIIYIO CUITY JBUzKeHus (HOIBUKHOCTH ), TBOper mocreneHno J1o-
e 70 COBEPIIEHHEHIINX U3 HEePa3yMHbBIX >KUBOTHBIX: COBEPIIEHHBIMU K€ S
Ha3bIBal0 UMEIOIUX BCE IYyBCTBa U CHOCO6HBIX K IIepeIBU>KEHUIO Ha 6OJIBH_H/IG
paccrosinusi» |Hemeswmii, 2011]. K Hemesuro obpamaics u cs. Moann lamac-
KIWH, HE Ha3bIBasd €ro MMEHH. HO3I[HI/IG HEOIIJIATOHUKU IIbITAa/JIUCh COOTHOCUTH
€CTeCTBEeHHOHAY YHbIe 3HAHUS cO cxeMoii jpesa [lopdupus.

3akJiroueHue

Harr mcropuko-mormdeckuit aHaans MoKa3aJsl, YTO JOIHIeCKoe yJIeHne o Je-
JIeHWH, pa3pabarbiBaeMoe Ha 3alaje U Ha BocToke, mMeeT OAUH MCTOYHUK U
MHOTrO 00mmux 4eptT. IIpu sToM mMeroTcs crienudruaeckoe 9epThl KaK B BU3AH-
TUUCKOW, TaK W B 3allaHOW Tpaauiiuii m3o0parkeHust W TOJIKOBaHus Jlpesa
[Topdupusga. Cesazanbl 9T OTINYMS, MO-BUANMOMY, ¢ pa3paboTkoit B Buzamn-
tun Hemesuem, Jlekcurmom u JIp. MBICIUTENSMA aJEeKCAHJIPUNCKON HeoIlraTo-
HUYECKOH ITKOJIBI XPUCTUAHCKON aHTPOIIOJIOTHH C MCIOJIHL30BAHUEM TPAKTATOB
Apucroresist o >kuBOTHBIX. Pazimunbie npeacrasienust Jpesa [Topdpupus mos-
BOJISIIOT CY/IUTH O MUPOBO33PEHUU OIPEJIETEHHON SII0XU, eCTeCTBEHHOHAY THBIX
U PEJIMTMO3HBIX MPEIIOYTEHNX, B3IJIALAX MBICJIUTEIEH Ha COTBOPEHHE MUpA,
IBOJIIOIUIO YKUBBIX CYIIECTB, IPOUCXOXKICHUN IeJI0BEKA U T.II.

Canassino-pycckue nepeBojibl «/Inanekrukus Voanna Tamackuna (B Tom
qucsae 1epeBos KH. Anjpesi Kyp6cekoro), nepsble y4ueOHUKH 1O JIOPHKE B
CraBsiHo-rpeko-naTuHcKoii akagemun («JIorukay Codponust JIuxyna), oobeu-
HSIIOIIME KaK BOCTOYHYIO, TaK W 3ala HYI0 TPAIUIINNA U3JIOXKEHUS JIOTUKU, 000-
ralaioT HaIlu 3HAHUS O pa3BUTUM Jioruku B Buzantuum u na Pycu.
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Awnnoranusi: B cratbe ncciiemyercs 0OCHOBHOI BapuaHT M3BECTHOI BO BceM Mupe Boobpazka-
€MOii JIOTHKH, [I€PBOY HEKJIACCUIECKOHN JIOTHIECKON TEOPUH, IIPEIJIOKEHHON PYCCKUM YIE€HBIM
H.A. Bacunwesbim. [Iyia gannoit reopun T.I1. Koctiok u B./. MapkusbiM Obl1a IpeIIoKeHa
PEKOHCTPYKIIHsI, OCYIIIECTBICHHAsT CPEJCTBAMU COBPEMEHHO JIOTUKHU. B pamMkax mpesioKeH-
HOl CEMaHTHKH IPOAHAJIN3NPOBAHA 0C00asl POJIb UCKIIIOYAIOMNX (POPM CYKIEHUIA, II03BOJIAIO-
11asi CyIIeCTBEHHO PACHIMPUTH IIOHMMAHNE KOPPEKTHBIX (0COGOT0 Pofia) MOJLYCOB CHILIOIU3MA,
3aKJII0YEHNSIMYI KOTOPBIX W SIBJISIETCS OJHA M3 UCKIIodYaionmux ¢dopm. PaccMorpensr Bce KOp-
DPEeKTHBIE B JJAHHON CEMaHTHUKe CUJUIONU3MBI (BblessieMble panee BacuibesbiM). OcyliecTBiieH
aHaJIN3 paHee HE PAcCCMaTPUBAEMON B OCHOBHOM BapuaHTe BoobGparkaemoit jsoruku 1V du-
Typbl, CEMAHTUIeCKA OODOCHOBAHBI KOPPEKTHBIE B 9TO durype cmmtoru3mel. llpencrasien
CeMaHTHYECKHII BAPUAHT OIPOBEPKEHMST BCEX HEKOPPEKTHBIX MOJIYCOB IIOCPEICTBOM IIOJA00Pa
KOHTPMO/IeIe.

KuaroueBsbie ciaoBa: Boobparkaemas Jjioruka, H.A. Bacuibes, HeKIaccuiecKkas: JJOTHKA, CHJI-
JjioructTuveckasi reopusi, IV durypa

Hnsi yntupoBauusi: Konvkosa A.B. O KOPPEKTHBIX CHILIOIM3MaX OCHOBHOIO BapuaHnta Bo-
obpazkaemoit storuku H.A. Bacunbesa // Jlormueckue uccienosanus / Logical Investigations.
2023. T. 29. Ne 1. C. 84-100. DOI: 10.21146,/2074-1472-2023-29-1-84-100

Bseaenune

Hu y xoro mer comuenus, uro paborsl H.A. BacuibeBa, HanucaHHbe B Ha-
yaje XX B., BO MHOTOM OIIEPEIUJIN CBOE BpeMs U, HECMOTPs HA TO, UTO JOJI-
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4. Jlykacesuua u gpyrux. B kuure B.A. Baxkanosa [Baxanos, 1986| c. 104—
105] ormenbHOEe BHUMAaHME yJEIeHO KPUTHKe 3aKOoHA mnporusopeuns . Jlyka-
CEBUYOM, BBINIEIINEl B TOM »Ke TOIy, 9YTo u nepBas pabora H.A. Bacuibesa,
nocBsiienHast jioruke. Pabora BacuibeBa «O 9acTHBIX CYyKJIEHUSX, O TPEYTOJIb-
HUKE [IPOTHBOIIOJIOKHOCTEI, 0 3aKOHE MCKJIIOUEHHOIO YeTBepToro» |Bacuibes,
1989, c. 12-53| 6bL1a omybIMKOBaHA Ha OCHOBE €ro IPOOHOI JIeKIwu oT 18 Mast
1910 r. B neii eme me mia peub o Boobparkaemoit jjoruke, eIe OTCyTCTBYeT IIPH-
HEJbHBIN aHAJIN3 CAMOTO 3aKOHA ITPOTHBOPEUNsl U HE HOCTYIUPYETCS OTKa3 OT
oHoro. 37eck Hukosrait AjiekcaspoBIY OCTAHABINBAETCS HA y¥Ke YCTOSIBIEHCsT
OIIIIO3UIUH [IPOTUB JIEJIEHUsS CYKJIEHUU 110 KOJIMYEeCTBY Ha OOIIUe, YacTHbIE U
eJIMHUYIHBIE. Y YeHbIl 00pallaeT BHUMAHNE HA [TOHSITHE YACTHOTO CY2K/IEHUsI, KO-
TOPOE OKA3bIBAETCH JIBYCMBICJIEHHBIM 110 IPUYUHE TOI'O, 9TO CAMO CJIOBO «HEKO-
TOpbIE» YK€ JIOIYyCKAeT JBOSIKOE MPOYTeHHe: 1) HEKOTOpbIe, a MOYKET ObITh,
U BCe; 2) HEKOTOPBIE, HO He BCe, TOJIbKO HeKoTopble. OH orMedaer, 4ro B 60JIb-
[IUHCTBE CJIYYaeB yIOTPeD/IEHNE CJIOBAa «HEKOTOPBIE» (PaKTUIeCKU 03HAYAET —
«HE BCe», OMHAKO APUCTOTENb U €0 MMOC/IeI0BATEIN IPUIEPKUBAIOTCS TIEPBOTO
podTeHus cjaoBa. Pa3obpaBIuch ¢ YaCTHBIMU CY2KICHUSAME, BacuIbeB 3aKJIio-
yaer: «Her wacTHbIx cyxKuennii. Bee cy»kJieHUSI OTHOCUTEJIBHO TIOHATHI CyTh
cyxknenust obmume» |Tam ke, c. 52|. Januble CyzKIeHUS SABISIOTC OOIMMUI IO
TOMY, 94TO B HUX IOJHOCTBIO PACKPBIBAETCsI 00beM CyObekTa (4acTh S BXOIAT
B P, a Bce ocraibHble HE BXOJAT). 3aTeM BacuibeB MPUXOIUT K BBIBOY O TOM,
UTO CY2KJIEHUsI HY>KHO pa3/e/IuTh Ha J(Ba BUJA: CYKJEHUs 0 (paKTaxX U CykKIe-
HUsI O MOHATHUSAX, KOTOPblE UMEIOT COBEPIIEHHO pa3Hyio Joruky. Jlins Begkoro
CYKJIEHUS O TIOHSATUU OTHOCUTEIBHO MPUIIACBIBAEMOTO €MY IIPEINKATA, BBIIEIs-
I0TCs1 TpU Bo3MOXKHOCTH: «1) JInbo emy mpucyin jganublii npeukar. 2) JIubo emy
[PUCYIIL TPOTHBOpeYantuii npeaukar. 3) JIubo emy mpucyin u TOT u ApyTroii, T.e.
HE MPUCYII, HU OJUH, & 008 BO3MOKHBI, 008 COBMECTUMBI C JAHHBIM ITOHSITHEM. ..
JI1060oit mpemKaT MOXKeT TPOSIKO OTHOCHTBCS K JIIOOOMY CyObeKTy (IIOHSTHIO):
JubO OH Jyisi HEro HeoOXoauM, Jnbo HEeBO3MOXKeH, Jmbo Bo3MoxKeH» |Tam xe,
c. 49|. C sroro momenrta Hukomaii AsekcanapoBnd akTHBHO pa3pabaTbiBaeT
UJIeI0 HEeapUCTOTEJEeBOM JIOTUKU. Y UeHBIN 3aHUMAETCsT PAa3BUTUEM KOHIIEITINT
MHO2KECTBEHHOCTU HOBBIX JIOTUYECKUX CUCTEM, OCHOBON KOTODPOU SBJISIETCS HO-
BBIIl IIPUHITUI TIOCTPOEHUST JIOTHKH.

Vxe B 1912 1. B cBeT BBIXOJUT IJIaBHBI TPy Bacuibesa, Oiaromapsi Ko-
TOPOMY €TI0 PEBOJIIOIIMOHHBIE HJIEN B O0JIACTH JIOTUKH CTAJIM U3BECTHBI BO BCEM
mupe — «Boobpazkaemast (meapucroresesa) jgorukas [Tam ke, ¢. 53-93]. B nan-
HOiI paboTe m3jaraercs JIOTMKa CUJIJIOTUCTHYECKOIO THIIA, HO 3Ta JIOI'MKa OTJIU-
JaeTCs OT Kjaaccudaeckoit. Jlormka Apmcroresns, o MHeHUIO Bacuibesa, IMITHI-
puvecKas JOTUKA, TaK KaK SBJISETCS WHCTPYMEHTOM MMO3HAHUSI OKPY2KAOIIEro
HAC peaTbHOro Mupa. Ho MBI MOXKEM MBICIUTH U JAPYTHE MUPHI, OTJIUIHBIE OT
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HaIllero, B KOTOPBIX JIOTHYECKUE 3aKOHBI OY/IyT HHBIMU, & 3HAYUT, 1 HHCTPYMEHT
[TO3HAHUSI JOJI?KEH OBITH WHBIM.

B Boobpazkaemoii ioruke yueHblii BHOCHUT eliie 6oJiee paIuKaIbHble H3MeHe-
HUsI B y4eHue o cyxkjennn |Bacuabes, 1989, c. 70-72|. B ownune ot Apucrore-
JIeBOI u TpaguinoHHoil, B Boobpazkaemoii JIoruke CyKIEHUs AEIITCS 110 Kade-
CTBY He Ha J[Ba, a HA TPH BUJA: yTBEPAUTEIbHbIE (COIEPKAIINE CBIA3KY «€CTh ),
oTpHIATeSIbHBIE (COJEpKAIINe CBS3KY «HE eCTh» ) u nHanddepenTHbie (coaep-
JKallyie IPOTHBOPEUNBYIO CBS3KY «E€CTh U HE eCThb» ). [1o KosmaecTBy cyKieHust
pas3JiesieHbl HA TPU BUJIA: €IMHUIHBIE, OOIIUE U aKIUIeHTAIbHBIE (OIIPeIeJIeHHO-
JaCTHBIE).

Taxum obpasom, B Boobparkaemoii JJOruKe UMEETCS TPU TUITA, €TUHUTHBIX
CYKJIeHWI, Pa3InIAOIINXCs 110 Ka4ecTBY: «S ecTb Py, «S He ecTb P», «S ecTb
u He ecTh P», Tjie Ha MecTe S HAXOMUTCSA CUHTYISPHBIA TEPMUH.

Beijesnsiercss Tpu Buja obmux cykjaeHuil (yrBepuTesbHbIE, OTPUIATE b
uele n unudbepentabe): «Bee S ects P», «Bce S me ectb P», «Bee S ecrp
U He ecTh P».

A BOT akKIUIEHTATBHBIE CYXKICHUST PACIAIAIOTCSI HA YeThIPE PA3HOBUIHO-
cru: «Hexoropeie S ectb P, a Bce ocrajibuble S He ecTb P», «Hekoropwie S
ectb P, a Bce ocrayibHBble S ecTb U He ecTb P», «Hekoropwele S He ecrb P,
a Bce ocTajibHble S ecTh U He ecTh P» u «Hekoropseie S ectb P, HEKOTOPBIE S
He ecThb P, a Bce ocTaJibHble S €CTh U HE €CTh P».

IIpu mocrpoenun camoii cucreMbl Boobpaxkaemoii jioruku H.A. Bacuibes,
KaK 1 ApI/ICTOTe.Hb J0 HEero, uccjejayeTr TOJIbKO TakKne CUJIJIOTU3MBbI, ITOCBLJIKaAMN
KOTODPBIX SIBJISIIOTCSL OOINHE WJIN HEONPEIEIEHHO-IaCTHBIE CYKICHUs (HECMOT-
psl HA CKENTHYECKOEe OTHOIIEHHE KA3aHCKOro JIOTHKa K mocseaanM). OaHo u3
OTJINYINI MEXKTy TPAIUIMOHHON CUJLJIOTUCTUKOM n BoobparkaeMoil JIorukoit co-
CTOUT B TOM, UTO B sI3bIK IIEPBOI BKJIFOUAIOTCs (DOPMBI CyXKICHU JIBYX KAUECTB,
a B d3BIK BTOpOfI — TpexX. CI/I.H.HOFI/ISIVIBI C ¢/IMHNYHLIMHA 1 aKIMJICHTAaJIbHBIMUA
ochLIKaMu BacuiibeB He paccMaTpuUBaerT.

Ocoboe mecto B Boobpazkaemoii jioruke (B yueHun 06 0OpaIIeHUN U yIeHUN
0 CIJIJIOTM3ME) 3aHMMAIOT U TaK Ha3bIBaeMble MCKJIIOYAONe GOpPMBI CyIKIe-
uuit. Ouu, o BacusbeBy, npecraB/isitor coboil KojiebaHme MexXK 1y JIBYyMsT Ka-
vyecrBamu u3 Tpex [Tam xe, c. 71J:

1) ®opma, uCKIIOUAONIAs yTBEPAUTEIbHOE CyZXKIeHNe: KoaebaHne MexK Ly
OTPUIATEIBHBIM U HHANMDDEPEHTHBIM.

2) ®opma, UCKIIOYAOINIAsl OTPUIATEIBHOE CyXKIEHHe: KoebaHue MexKy
YTBEPAUTEIbHBIM U HHANP(MEPEHTHBIM.

3) ®opwma, uckiogaoias nHauddGepeHTHOe CYKIeHNe: KOJIeOaHe MeXK /Ty
YTBEPAUTENHHBIM U OTPUTIATETHHBIM.
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B craTtbe Oymer mokazaHo, 9TO CyzKIeHUs NCKJIIOYAIONIel GOPMbI ABJISIIOTCS
3aKJIIOYEHIEeM HEKOTOPBIX KOPPEKTHBIX MOIYCOB!.

H.A. Bacuibes B cBoeit Boobpazkaemoii (Heapucroresesoii) Joruke moapod-
HO pa3BHBaeT ydeHne O CHJUIOTU3Me. B CBoeM paccMOTPEHMH CHJLIOIU3MOB OH,
caeysl TPAIUIUU APUCTOTEIs, BBIJESET TOJBKO TPU (PUTYPHI CHJIIOTH3MOB,
B OTJIMYIHE OT TPAUIMOHHON CUJIJIOTMCTUKH.

B oreuecTBennoil Hay4IHOi JIUTEPATYPE UMEETCS 3HAUUTETHHOE KOJTUYIECTBO
TPY/IOB, MOCBSIIEHHBIX MJIESIM JIOTUKA, HO JIaJIeKO HE BCE OHU IIOCBAIIEHBI pe-
KOHCTPYKINH, BOCCTAHOBJIEHUIO U IIPOJIOJI?KEHUTO PA3BUTHUS JIOTHIECKOIM TEOPUH,
[IPEJJIOKEHHOM yIeHbIM. BaCHIbeB MMpe i IoyKII HECKOJIBKO HHTEPIIPETAIN HO-
BOI JIOTMKY, HO TOJPOOHO YCIE U3JI0KUTh TOJBKO JIUIb OCHOBHOW BAPUAHT,
1epBasi PEKOHCTPYKIIUsSI KOTOporo 6blia ocyriecrsieHa B.A. CymupHosbiM |Ba-
cuibeB, 1989, c. 229-260|. CoBpemenHast pEKOHCTPYKIIHsI OCHOBHOTO BAPHAHTA
Boobpazxaemoii sioruku 6n11a ocymectsiena T.I1. Koctiok u B.1I. Mapkunabim
HA OCHOBE TOYHBIX METO/IOB (DOPMAJIbHBIX CEMAHTHK U JIOTUYECKUX UCUUCJIEHUN
|[Kocriok, Mapkun, 1998|. ABTOpbI PEKOHCTPYKIIMU IIPEJJIOKUIIH AJIeKBATHYTO
njesim BacwibeBa cemanTuky u ee opmanmsarnuio B ucanciaennn BJI(IL).

JlanHast cTaThs MOCBSINEHA paHee He paccMoTpenHoit IV durype cusio-
rU3Ma. JTO CBSI3aHO C TEM, UTO BCE, KTO 3aHUMAaJICsi BoobpaskaeMoil JIOTHKOIA,
CJIEZIOBAJIN 3a €e Co3JaTesieM W MHOIJA UCXOMMiIn u3 Toro, uro mo IV durype,
KaK W 110 BTOPOI, HEBO3MOXKHO CAEJATh CTAHIAPTHBIN BBIBOJ. TeM He MeHee
pPacCMOTpEHNE YeTBEPTOi (DUTYDPBI SABJISETCH BA2KHBIM MOMEHTOM JIJISI PACCMOT-
perust BoobparkaeMmoit JIOTMKI KaK ITOJTHOM CUIJTIOTICTUYIECKOi cucteMbl. [1oaTo-
MYy aBTOD JIAHHON CTaTbU IIOCTABUJI CBOEH 3aa4eil IPOBEPKY BCEX BO3ZMOXKHBIX
KOMOMHAIINI IIOCBLIIOK ¥ BapUaHTOB BbIBOIOB 13 HuX B IV durype. Ocobentno
9TO CTAJIO MHTEPECHBIM TTOC/Ie U3y YeHnsT OpUTHHAIbHON ctarhu H.A. Bacuinesa
«Jloruka u MeTajorukay, onyoJTUKOBaHHON B MexKTyHApOIHOM €KErOJIHUKE TI0
dbuocobun kyaprypsr Jloroc 3a 1912-1913 rr. [Bacwibes, 1912]. Jluus B oz-
HOM PEJJIOZKEHIN aBTOP JlesiaeT 3aMedanne (6yKBaJbHO OPOIIEHHOE Ha XOJLY)
O CyIIECTBOBAHWY ITPABUJILHBIX cuLToru3mMoB B IV durype: «Bropas durypa
custorn3ma B BooOpazkaeMoil JIOTMKe HEBO3MOXKHA, 3aTO TPETbsl U YeTBEPTas
BosMmoxkHbl> |Tam xe, c. 67].

1. Cucrema BoobpakaeMoii JJoruku

Kaxk y»ke roBOpujIoCh BhbIIlIE, COBPEMEHHAs PEKOHCTPYKIHS OCHOBHOI'O Bapu-
anTa Boobpaskaemoit joruku ocyiecrsiena T.II. Koctiok n B.MI. Mapkuubim

Y3 HeKOTOpBIX KOMOUHALMI IOCHLIOK He cienyeT CTaHIAPTHOTO 3aKJIIOYEHWs, OIHAKO
IIpH JIETAJIbHOM PACCMOTPEHUM BCEX BO3MOXKHBIX BBIBOJIOB OKAa3aJI0Ch, YTO CYHIECTBYIOT KOM-
OMHAIMY TIOCHIJIOK, U3 KOTOPBIX JIOTUYECKHU CJIELYeT OJIHA U3 MCKJIIOYAIIMMUX (POPM.
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|[Kocriok, Mapkusn, 1998; Markin, 2013| aa 6a3e kiaccuueckoii JIOrMKE BbICKa-
3bIBaHMIl. ABTOpaMU PEKOHCTPYKIHMK c(hOPMYIMpPOBaHa MHTYUTUBHO IIPO3Pad-
Hasd CeMaHTUuKa, 3a/ aHbl yC.HOBI/IH NCTUHHOCTU d)OpMyJI (HOHHOCTBIO aJIecKBaT-
uble ugesMm Bacuibesa). [loctpoeno akcuomaruveckoe ucuucsienne IL, a tak-
2Ke JOKa3aHbl HEIIPOTUBOPEYNBOCTDL U ITOJIHOTA ,[[aHHOI‘/’I CHUCTEMBI OTHOCUTEJIBHO
IPEe/IJIOYKEHHON CeMaHTUKH.

Onpenenenue 1. B a3biKe CHIIOTMCTHYECKON TEOPUHU COMAEPXKATC CJIEIYIO-
e CUMBOJIBIL:

1) GeckOHETHBIN CIUCOK OOIMX TEPMUHOB, B KAUe€CTBE META3HAKOB /ISt HUX UC-
nonws3yiored S, P, Q, M, S1, P, Q1, M, ...;2

2) Ay, As, As, I, I, Is — CHILJIOTUCTHYECKHE KOHCTAHTHI JIUIsT Cy2KaeHnit Bo-
obparkaeMoil JIOTUKH;

3) =, V, D, =, & — IPONO3UIINOHAJIbHBIE CBS3KH;

4) (, ) — JieBast ¥ IpaBasi CKOOKU.

Obmue cyxpaennst A, comepkaT B cebe nmHPOpPMAIUIO 000 BCeX 00bEKTaX
13 OILIPEIEICHHOr0 KJIacca, a HEOlPEIeIeHHO-IaCTHRIe CyKAeHus I, comepzKar
nH(GOPMAIIIO 0 HEKOTOPBIX 00BEKTAX OIPEACJICHHOTO KIACCa, IIPAICM KazK bl
13 HUX UMeeT OIPEIEICHHYIO CBA3Db C IPEIUKATOM, BLIPAXKAaeMyIO IIOCPEICTBOM
HUKHErO0 MHIEKCA, : €My JIMOO HMPHUCYIEe COOTBETCTBYIOIIEE CBOMCTBO 1, OO
HE IPUCYIIE 3TO CBOMCTBO 9, MO0 «3apa3» HMPUCYIIE U HE IPHCYIIE 3.

Onpenenenue 2. Ilongarne popMysbl ONIPEEIEHO CAETYIONNM 0Opa30M:

1) Eciim S u P — obrue Tepmunbl, TO Bbipaxkenus tuna A1 SP, AySP, A3SP,
L1SP, ISP, I35 P asnsiorcst (bopMyiaMu.

2) Ecoim A u B — dopwmyiel, To —A, (A&B), (A D B), (AV B), (A= B) —
bOpPMYIIBL.

3) Huuro unoe He siBisiercsi hopMyIIoii.

Onpeaenenue 3. Mouens  mpeacrapiasier  coboOfl  KOPTEX — BUJA:

< -Da ¢7 1/]17 1/}27 ¢3 >7 rae D 7& ®7 ¢(U) € Dv ¢17 ¢27 ¢3 — (byHK_

[IUH, COMOCTABJIAIOIINE 3HAYEHHE KaxKJIOMy o0IeMy TepMmuHy P HekoTopoe
HEIyCTOe ITOJMHOXKECTBO [) W YJIOBJIETBOPSIOININE CJICIYIONINM yCIOBHUSIM:

V1(P) C D, ¢¥1(P) # @, ¥o(P) € D, ¢3(P) € D, (P) Nyo(P) = 2,
P1(P) Np3(P) = @, P2 (P) Np3(P) = @, 1(P) U ha(P) Ups(P) = D.

2H.A. Bacuibes B Boo6pazkaeMoii JIOrrke pacCMaTPUBAET U eUHITIHbIC Cy2KIeHNs (B 1aH-
HBIX CY2KJEHUSX HUCIOJIb3YIOTCA CHUHIYJISIPHBIE TEPMHHBI), KOTOPBIE TAKXKe BKJIIOUEHBI U B
s13bIK IL, OTHAKO B YUYEHWH O CUJIJIOTU3MAaX OHU HE UCIOJIB3YIOTCs. Tak KaK Mbl aHAJIU3UPYEM
CIJLJIOTUCTHKY, TIPEJJIOKEHHYI0 BacuibeBbIM B OCHOBHOM BapuaHTe Boobparkaemoil jgoruku,
B KOTOPOIl He BBIIEJISAIOTCS CUJJIOMU3MbI C CAHTYJISIPHBIMM IIOCBLIKAMM, TO MbI HCKJIIOYUM
CUHTYJISIPHBIE TEPMUHBI U3 JIAJbHENIIEro pacCMOTPEHNSI.
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B sT0it Momenn ¢ KaxXapIM OOIINM TEPMHUHOM P CBSI3BIBAIOTCST TPU SKCTEH-
cuoHasbHBIe Xapakrepuctuku. Hedopmanbho, 101 (P) TpakTyercs Kak o0bem
sTOrO TepMuHa, 12(P) Kak ero anTnobbeM, a 13(P) Kak NpOTHBOpEYNBasi OT-
HocuTebHo P obiiacts. HakianpiBaercs ycaoBHe IyCTOTHI IOIAPHOTO IIepece-
qeHns o0beMa, aHTHoObLEMa U IPOTHBOPEUINBON 00/1aCTU OTHOCUTE/ILHO P.

3ajiaeTcst MOHSITHE 3HAUUMOCTH (DOpMYJI si3bika B Mojeaun. Popmysra A1 SP
sHaunMa B JanHoil Mogenn (| A |= 1), ecsim u Tosnbko ecam 1(S) C 1 (P),
TO eCcTh KaxKJplil 00bekT u3 Y1 (S) Bxomur B 11 (P). @opmyna AgSP 3naunma
B JIAHHOW Mojie/u, ecyiu 1 ToJIbKo ecyn Y1 (S) C 1hy(P), T.e. KaxK /bl 00bEKT U3
obbema S BxoguT B aHTHOOBeM P. Qopmysia A3S P 3HaunMa B JaHHON MOJIEJH,
ecam 1 Tosbko ecan P1(S) C P3(P), r.e. KaxIpIil 00bekT U3 11 (S) BxoaUT B
P3(P).

Eciin B 00bemMe S HaiigyTcst 00bEKTHI, IpUHAJIEXKAITIE 00beMy P, To ¢dop-
mysaa I1.SP Oyner 3HaunMa B JarHoi Mogean. Popmysnna [oS P 3nHadnMa B gaH-
HOI MOJIeJIM, €CJIN W TOJIBKO €CJIH CYIIECTBYIOT 00beKThl u3 11(S), KoTopbie
BXoJAT B obsactb 3(P). ®opmyna I3SP 3naunMa B JAHHONW MOJEIH, €CJIU U
TOJIBKO €CJTH CYIIECTBYIOT 00beKThl u3 11 (.S), KOTOpbIe BXOJST B IMPOTUBOPE-
YUBYIO OTHOCHTEIbHO P obsiacth. Huke npencrapiena gpopMajbHas 3alich
YCJIOBHUIT UCTUHHOCTH (POPMYJT B Mojenu, Koropyio npeatoxmin T.11. Kocriok
u B.U. Mapkun [Kocriok, 1999, ¢. 86-87], [Kocriok, Mapkun, 1998; [Markin,
2013| (rabur. [1).

Tabsmma 1

VYcaoBusi uctuHHocTu OpMyJ1 B Mmomean < D, ¢, 1, s, 13 >

|ASP =1 <«  ¢1(S)Ca(P) |LSPI=1 <= () Nen(P)# 2
| A2SP =1 <«  1(S) Sa(P) [LSPI=1 <= i(S)Nia(P)#2
| A3SP =1 <= () Cys(P) |LSP[=1 <=  i(S)Nys(P) # o

Broipaxkenue Bujia | A |= 1 unraercs kak dopmyna A ucruHHA B MOJEIN
< D, ¢, 1, 9, 3 >. B uporusnom cayuae | A |= 0. Popmyna A obmiesHa-
qmMMa, eCJIM U TOJBLKO ecyn oHa | A |= 1 Bo Besikoit Mogiesin.

T.I1. Kocriok 661710 cliesiatHo BazkHoe npe/aiooxenue [Kocriok, 1999, c. 65—
69|, uro B KadecTBe HCKJIIOYAOMUX (HOPM MOKHO PACCMATPUBATH OTPUIIA-
HUSI COOTBETCTBYIONINX BBICKA3BIBAHUI: B CUJIBHOM CMBICJIE — HEOIPEIeJIEHHO-
YACTHBIX, B CJ1abOM cMbiciae — obmux (—1,SP u —A,SP). lannoe npemmosio-
JKEeHNe TO3BOJIMJIO BBIJIEJIUTh HOBblE KOPPEKTHBIE PACCYKJIEHUS B HEKOTOPBIX
durypax.

B pamkax npeioKeHHON PeKOHCTPYKIIUH ITPOaHaIN3UPOBaHbl U TOKA3aHbI
3aKOHBI, BblesgeMble Bacuibebim |[Koctiok, 1999, ¢. 98-101]: 3akoHbI TOXK 1€~



90 A.B. KonrskoBa

crBa A1SS u [1SS aBasioTcs: TeopeMaMy JAHHOTO NCYUCIeHUs (00Ie3HATNMBI
B cemantuke [L). B IL nokasyemo obparienue cyzxiaenuii tuna I1: L,SP O I; PS,
9TO JIETKO OOOCHOBATD U CEMAHTUYIECKU. YCJTOBUS UCTUHHOCTHU AHTEIE/ICHTA U
KOHCEKBEHTa PaBHOCUJIBHBI, MOCKOIBKY 1(S) N 1 (P) = 1(P) N ¥1(S). O6-
ey TBEPIUTE/ILHOE Cy2KJeHne obparnaerca ¢ orpanumdenuem: A1 SP D I PS.
HeitcrBurensno, n3 npeanomnoxerud 1(S) C ¢1(P) ¢ y9eToM HPUHAMAaEMOro
IpU OIpeJieieHn: Mojiesin ycioBus ¥1(S) # @ caemnyer ¥1(P) N 1(S) # &,
9TO COOTBETCTBYET YUeHUIO 00 OOpAIleHNM JTaHHBIX CYKJICHWI B TPAJUIMOH-
HOlt cujtoructuke. OOIue oTpuiiaTe/ibHble U UHIN(MMEPEHTHBIE CYXKIEHUS B
IL o6pamarorcst, B coorBercreun ¢ upemnosokeruem T.I1. Kocriok [Tam ke,
c. 101], B ucksrouatorue HOpMbI, & UMEHHO B OTPUIAHUSI YACTHBIX yTBEPJIU-
TeJIbHBIX CyKaennit: AySP D -1 PSu A3SP D —I; PS. B 1o BpeMms Kak B Tpa/in-
[IMOHHOW CUJIJIOTUCTHUKE ODIEOTPUIIATEIbHBIE BHICKA3BIBAHUS 00paIaiTcs 6e3
OrPAHUYEHUN, & IaCTHOOTPUIIATEIbHBIE BBICKA3BIBAHU BOOOIIE HEe 00PAIAiOT-
csi. B IL npuHuMaioTcs 3aKOHBI TOIUHEHUS JIJIsT CyXKJICHUI BCeX TPeX KAYeCTB:
A1SP D ISP, AySP D I,SP, A3SP D I3SP. IlpuanMaercst 3aKOH NCKIIOUEHHO-
ro YeTBEPTOro Jyist einHnIHbIX cyx)aeauit. Kpome toro, T.II. Kocriok mokazan
3aKOH MCKJIIOYEHHOT'O YE€TBEPTOrO JJjisd HEOIPEIeIeHHO-IaCTHBIX CyXKICHUH —
Ilsp\/IQSP\/IQ,SP [TaM 2Ke, C. 98*99]

2. Cuwiiorn3msl

HenTpajbHbIM MOMEHTOM JIIOOON CUIIOTMCTUIECKOI TEOPUU SIBJIAETCS yUe-
HHe O CHJUIOTU3ME, a BblJIejIeHNe KOPPEKTHLIX JIBYXIIOCBLIOYHBIX CUJIJIOIU3MOB
SIBJIIETCSI TIaBHOM 3agadeil stux Teopmit. B mucceprammm T.I1. Kocriok moka-
zasa [Tam xke, c¢. 101-107], 9To B paMKax IpeJJIOKEHHOTO €10 UCUUCIICHHs] BCe
ykazanuble BacuiabeBbiMm cusiorusmbl [-I11 duryp sBiasiorcs KOppeKTHBIME.
st peasu3aiuu 3a/1a91 HACTOSIIEH CTATBY IMOKAYKEM CEMaHTUIECKUMU CPEJI-
crBamu si3bika IL, wTo Bee nokasanubie B ucaucaeHnu cuyuioru3mot [-111 dpuryp
SABJISTIOTCS KOPPEKTHBIMU. HeKOPPEeKTHOCTD OCTAJIbHBIX CUJIJIOTU3MOB OYJIET 10~
Ka3aHa IMoCPEICTBOM MMoI00pa KOHTpMOo e . Jlagee aHaIormaabiM 0O6pa3om Oy-
JIyT PACCMOTPEHBI KOMOMHAIUU MOCBUIOK [V durypsl, BbljiejIeHbI KOPPEKTHBIE
CUJUIOTU3MBI U IIPUBEJIEHBI MPUMEPHI KOHTPMOJIEJIElH, MOKA3bIBAIONINE HEKOP-
PEKTHOCTH BCEX OCTAJIBLHBIX BO3MOXKHBIX MOJLYCOB.

ITon cunormsamom B BoobpazkaeMmoii Jioruke, Kak U B TPAJIUITUOHHON CHJI-
JIOTUCTUKE, TTOHUMAETCS JIBYXTOCBIIOTHOE YMO3aKIIIOUeHHe, COepKaIiee B Mo~
CBLJIKAX TPU TEPMUHA, OJUH U3 KOTOPBIX BXOJUT B 00€ MTOCHLIKH, U 3aK/IFOUEHHE,
COCTOsIIIEe U3 PA3HBIX TEPMUHOB GOJIbINEH U MEHbIIeil MOCBIIOK (C TeM JIUIb
U3MEHEHUEM, UTO TOCBIJIKON U 3aKJIOYEHHEM 37eCh MOI'YT BBICTYIIATH HE te-
ThIpE, a y2K€ OIIMCaHHbI€ BbLIII€ IIECTb TUIIOB Cy)KILeHHfI) HO,ZL CHUJIJIOT'U3MOM
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najee OyJleM MOHWMATDL HE CAMO KOHKPETHOE YMO3aKJ/IIOUeHUe, & €ro JIOTHde-
cKyt0 popMmy.

2.1. Cunmgorunsmsl 1 durypsr

B Boobpazkaemoii jtoruke coxpaHsiroTcst oorrue (popmababie mpasuia I gu-
2Yypvl. TPAJMIIMOHHON CUJIOMMCTUKU: 1) GOJIbIlasi MOCHLIKA JIOJIPKHA OBbITH 06-
mieif; 2) MeHbIast MOChUIKA, TOJXKHA OBITH YTBEPIUTEIbHOI.

B cooreercTBUEM ¢ 3THMU TpaBUIaMu BacuiibeB BbIIessieT 6 MpaBUIBHBIX
MOJLyCOB B CBO€ii Jioruke (Tabur. . Yerbipe MO/Iyca COXPAHSIOTCS U3 TPAJIUIIH-
onHoi cuutorucTuku®: A; A1Ar; AsAi1Aq; AL AsIIo. pyrue xe nBa —
HOBBIE MO/JIyChl, KOTOPbIE CTAHOBATCS BO3MOXKHBIMU JIUITL B Boobparkaemoii Jio-
ruke: Az3A;As u Azl113* [Bacuibes, 1989, c. 73-74].

TabJsmmia, 2

Cunnorusmel 1 purypst

Cujutorusmbl ¢ 06eruMU OOIUMHU ITOCHLLIKAMHI MOXKHO IIPEJICTABATH B OOIIEM
sune (A, MP&A;SM) D> A,SP, a cusioru3Mbl ¢ MEHBIIEH 9aCTHON ITOCHLI-
koii B obmem sugie (A, MP&1; SM) D I, SP. Takasi rpylnupoBKa CUIIOTU3MOB
MTO3BOJISIET PACCMOTPETDH JIOKA3ATETHCTBO KOPPEKTHOCTU Cpa3dy HECKOJIBKUAX MO-
nycoB. Huxke npusesien npumep 000CHOBAHMUS:

IIpumep 1. (A, MP&A;SM) D> A, SP
+1. |Ap,MP&ASM| =1 (monymuienne)

2. |A,MP|=1 (m3 1)

3. |ASM|=1 (w3 1)

L (M) Coa(P) (s 2m0 ym)
5. 1(S) C (M) (u3 3 1o y.u.)
6. r(5) C vn(P) (w3 45)

7. |A4,SP| =1 (u3 6 1o y.u.)

ObocHOBaHME OCTABIIUXCS IPABUJIBHBIX MOJIyCOB IIPOBOIUTCST AHAJIOTUIHBIM
00pa30M B COOTBETCTBUU C YCJIOBUAMHU UCTUHHOCTU (POPMYJIBI B MOJIEJIN.

3B rTpauuoHHO# cuIorncTuKe 910 Moaychl Barbara, Celarent n Darii.

4 JTaHHBIE MOZYCHI HOJIYYAIOTCS 3aMEHOH GOJbINEH YTBEPIUTEIBHON MOCHLIIKH MOIYCOB
Barbara u Darii na unguddepenruyio, BacuibeB HaszbiBaer ux Mindalin u Kindirinp co-
OTBETCTBEHHO.
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Bce ocranmbabie Bo3MmoxkHBIE MOmychl | duryper B Boobparkaemoil Jjtoruke
OKa3bIBaIOTCA HEKOPPEKTHBIMH, UTO JIEFKO IIOKa3aTh IOA00POM KOHTPMOIEIH.
st monycoB A1 AsAs u Aplxls monxoauT obImasi KOHTPMOJIEJTb:

P1(S) ={a}  i(P)={b} (M) = {b}
P2(S) = {b}  ¥a(P) ={c}  ¢2(M) = {a}
¥3(5) = {c}  ¥s(P) ={a} 3(M)={c}

IeiicTBATEIBHO, B 9TOI MOJIEJH [IPU UCTUHHOCTH ITOCHLIOK 3akKjodenus AgS P
u IS P noxubl. JI1s ocTa/IbHBIX OMPOBepracMbix BacuibeBbIM MOTYCOB KOHTP-
MOZIEJIb ITOJ0UPAETCs aHAJIOTMIHBIM 00Pa30M.

2.2. Cunnorusmsi 11 dburypsl

Qopwmadsibabie paBuia Il Guzypv HECKOIBKO OTJIMYAIOTCS OT TPAJIUAIMOH-
HOW CUJIJIOTUCTUKY: COXPAHSIETCSI IEPBOE IMMPABUIJIO — OOJIBIIIAST TIOCHLIKA JIOJIKHA
OBITH 00IIIEll, BTOPOE 2Ke TPaBUJIO CPOPMYINPOBAHO TaK — 00€ IMOCHLIKN 0K~
HBI OBITH PA3HOTO KAYECTBA.

Onnako B BooOparkaeMoii JIOrMKe HeJib3si 000CHOBATL HU TPAJIMITUOHHBIE
CUJIJIOTU3MBI, HU TIOJ00HBIE UM € OJIHOM MHAU(OEPEHTHO TOCHIIKON 1 nHIud-
depeHTHBIM 3aK/II0UeHeM. Boile MbI y2Ke MIcain O BaKHOCTHA U 0CODOI poJIn
uckmodaromux gopm. Menno B sroit dpurype Hukomait AmekcanapoBud mc-
[IOJIb3YET UX B KAYECTBE BO3MOYKHDBIX CUJIJIOTUCTUIECKUX BhIBOMOB: «EanncrBen-
HOe, 9TO MOXKHO BbIBecTH 110 II hueype B BoobOparkaeMoil JIOTUKe, 9TO TOJBKO
TO, YTO 3aKJIIOUEHNE He MOXKeT ObITh yTBepAnTesbHbIM> |[Bacuibes, 1989, c. 75].

OnwmcanHoe BBIIIE IPEIIIOI0KEHNE O PACCMOTPEHNN HCKJIFOYAKIINX (POpM
B KadeCcTBe OTPUIAHUS YTBEPAUTENbHBIX CYXKIEHUN TO3BOJHUIO BBIICTUTH
Bo I urype 12 KOPPEKTHBIX CUILIOrU3MOB (TabJI. , 000CHOBBIBAIOIINX UCKJTIO-
Jalyo GopMmy cyxkieHus. V3 Hux 6 IpaBUIbHBIX MOJYCOB, T/1€ 3aKJII0Y€HUEM
ABJIsIeTCsT (hOpMa, UCKJIIOYAIONIAs YacTHOYTBEPANTEIbHOE CyXK/ienue, u 6, B KO-
TOPBIX 3aKJI0YEHUEM SBJIseTCs (hopMa, MCKIII0YAIONas OOIIeyTBEPIUTETbHOE
CyXK/JIeHUE.

Tabauma 3

Cunmorusmsl 11 durypst

(A, PM&ASSM) > —1,SP
(A1PM&:A35M) > -I;SP
(AlpM&IQSM) D -ASP
(A]_PM&I?,SM) D -ASP

(
(
(
(

AsPM&A,SM) S —~I,SP
AQPM&AgSM) > -1 SP
AgPM&IlSM) D -ASP
AQPM&IgSM) D -ASP

(A3PM&ASM) > —1,SP
(AgpM&AQSM) > -1 SP
(A3PM&115M) D -A1SP
(AgPM&IQSM) D -ASP
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Hu:xe mpusemen mpumep 0O0CHOBAHMSI KOPPEKTHOCTU CHJIIOTU3MA ¢ OOJIhb-

el o0Iey TBEPAUTEIHLHON M MeHbIIIel 00IeoTpUIaTe IbHOM HOCBLIIKAMH :

IIpumep 2. (A1 PM&A2SM) D -1 SP

+1. |A1PM&ASM| =1 ( gomymenne)
2. |APM|=1 (m3 1)
3. |A2SM| =1 (m3 1)
4. 1 (P) C (M) (13 2 10 y.m.)
5. Un(S)Ca(M) (w3310 yu)
6. YP1(M)Nye(M)=o (onp. momenn)
7. wl(S) N wl(P> = (u3 4,576)
8. |1SP|=0 (u3 7 o y.u.)
9. |~LSP|=1 (13 8)

KoppekTrocTh octaibubix MomaycoB Il durypsl mokaspiBaeTcss aHaIoTmd-
HBIM 00PA30M.
[Ton6epem KoHTPMOIED, omposeprawomLyo Moayc Camestres A1AsAs.

P1(S) ={b}  i(P) ={a} (M) ={a}
P2(S) ={a}  a(P) ={c} (M) = {b}
P3(5) = {c}  ¢3(P) ={b} 3(M) ={c}

N3 koHTpMOIEIN BUIHO, YTO 3AKJIIOUEHUEM MOYKET OBITH JIMIND CY2KJICHUE
«HEBEPHO, 9TO HEKOTOpPBIE S ecTb P».

2.3. Cunmgorunsmsi 111 uryps:

B III ¢urype Bacuibes Boigensier 6 npaBuiabubix MogycoB A1 A1y, AsAqls,
AL 1, Aol Is, [T A1, 5 Aq 15, coBITagaronux ¢ KOPPEKTHBIMEA MOJYCAMU Tpa-

JIMIHOHHON CHJLIOTHCTUKHS, u ji06aBister emie Tpu HOBLIX AgAils, Aslils,

I3 A1 I3 (rabu. [4)) [Kocrrok, 1999, c. 106-107].

st 0bocHOBaHMSI KOPPEKTHOCTH CHJLIOTM3MOB HUX MOXKHO CIPYIIIHPO-
BaThL cCjeayiommM obpasom: wmoxycwl AiAvly, AsAils, AszAil3 upencra-
sum B Buzne (A,MP&AMS) D I,SP; AiL1I,, Ayl Iy, Asl1I3 — B Bu-
e (AnMP&IlMS) > I,SP; a LA I, IzAlIQ, I3A1Is — B BUHIE
(InMP&A;MS) D I,,SP. Huxe npusejieH npuMep 0600CHOBaHUS:

5O6pa.TI/IM BHUMAaHHE HA TO, UYTO OTPHUIAHWE YACTHOYTBEPAUTEIHLHOIO CyXKIeHus B Bo-
06parkaeMoil JIOTMKe He S5KBUBAJIEHTHO YTBEPIKIEHUIO OOIIEOTPUIIATEIHHOTO B TPAIUIIMOHHOM
cuutoructuke. B Boobpazkaemoit oruke n3 ob1ey TBEpAUTEIBHOM U O0IIEOTPUIIATETBHOI TT10-
CBIJIOK JIOTMYECKH CJIEJyeT JIUIIb UCKIIoUYaroIas ¢dopMa (HeBepHO, 94TO HEKOTOpbIe S ecThb P),
TOor'ZIa KakK B Tpa‘H‘I/IHI/IOHHOfI CHJIJIOTUCTUKE U3 JIAHHBIX ITOCBLJIOK IIOJIyY9aeTCd Hpa.BI/IﬂbeIﬁ MO-
nyc Camestres.

5B rpaguuuonHoii cuiuIorncTHKe 9To Momychl Darapti, Felapton, Datisi, Ferison, Disamis
u Bocardo.
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Tabmuna 4
Cuniorusmsr 111 purypsr
(AlMP&AlMS) > LSP (AlMP&IlMS) > LiSP (IlMP&AlMS) > LSP

(AQMP&AlMS) D IQSP (AQMP&IlMS) D IQSP (IQMP&AlMS) D) IQSP
(AgMP&AlMS) D I3SP (AgMP&IlMS) D I3SP (IgMP&AlMS) D I3SP

IIpumep 3. (A, MP&A,MS) D I,SP

+1. |A,MP&AIMS| =1 (nouyuienue)

2. |[A,MP|=1 (m3 1)

3. |AMS|=1 (u3 1)

L G CYa(P)  (w2m0ym)
5. (M) S 1(S) (n3 3 10 y.m.)
6. y1(M)#2 (oup. Mosiesn)
7. 1(S)NYp(P) £ 2 (1/13456)

8. |I,SP|=1 (u3 7 1o y.u.)

ObocHoBaHME KOPPEKTHOCTH OCTaIbHBIX MOmycoB 11 ¢dpurypsr nposomurcst
AHAJOTUIHBIM 00pPa30M.

s BceX OCTaJIbHBIX KOMOMHAIMH TOCHIJIOK JIETKO M0JI00pATh KOHTPMOJIE-
JIV, OIIPOBEpPraonine HeKOPPEeKTHbIe MOychl. Huke mpuBeeHa obImast KOHTP-
MOJIeJIb Jist MOycoB Ay Agls, A1lsly uli Asls:

P1(S) ={a}  i(P)={b} (M) = {b}
P2(S) = {0} ¥a(P) = {c}  ¢2(M) = {a}
¥3(S) ={c} s(P)={a} ¢3(M)={c}

eiicTBUTEILHO, B 3TOH MOIENM IPH HCTUHHOCTH IIOCBLIOK 3aKJIIOUECHUE
I5S P oka3biBaeTCA JIOZKHDBIM.

2.4. Cunmorn3msbl IV durypsr

Kax 6b1710 ckazano Beiiie, Hukosait Astlekcanipoud jminb ooMoiBuics |Ba-
cubeB, 1912], aro B IV durype Bo3aMOKHbBI KODPEKTHBIE CHILIIOTU3MBI. VIMeHHO
9TO yKa3aHUEe yIEHOI'O BBI3BIBAET OCOOBINl MHTEpPEC K PACCMOTPEHUIO BCEX CHUJI-
JIOTM3MOB CO BCEMH BO3MOKHBIMU BapUaHTAMU 3aKJIIOYEHUs B JIAaHHON (urype.

[Mockombky IV durypa ne Obuia paccMorpena BacuiibeBbiM, TO aHajau3 u
BBISIBJIEHIE KOPPEKTHBIX CHUJLIOIM3MOB HEOOXOIUMO OBIJIO0 HavaTh C PaCCMOT-
peHusi Bcex BO3MOXKHBIX 36 KOMOMHAIMI HOCHUIOK, 9 U3 KOTOPBIX Cpa3y ObLIH
UCKJIIOYEHBI, TAK KaK BBIBOJ[ M3 JBYX UYACTHBIX CYXKJIEHUI, KAK W B TPaJUIU-
OHHOM cuynoruCcTHKE, B Boobparkaemoit jornke HeBo3MokeH. OCTaBaioch pac-
cMOTpeTh 25 KOMOWHAIUI TOCHIJIOK, IIPU 9TOM [MPOBEPUTH 4 BO3MOXKHBIX 3a-
KJIIOUYEeHN A TpaILI/IHI/IOHHOﬁ CHUJIJIOTUCTHUKHN, K KOTOPBIM ILO6aBJIHIOTCH 110 ABa WMH-
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muddepenTHBIX 3aK/I0d9eHus. Beero 66110 mpoBepero 150 BO3MOXKHBIX MOJTyCOB
IV ¢durypsr.

ITocpemcTBOM ITPOBEPKU OBLIO BHISIBJIEHO JIBA KOPPEKTHBIX MOIYCA C 3aKJIIO-
verneMm Tpasuimonnoro suma AiA1l; u I[1A1I,7. Paccmorpum obocHOBaHMeE
KOPPEKTHOCTU IOJIYYUBIINXCH CUJIJIOTA3MOB:

Ilpumep 4. (A, PM&A; MS) D I; SP
+1. |A1PM&AIMS| =1 (momymienue)

2. |A1PM|=1 (m3 1)
3. |AiMS|=1 (m3 1)
4. Y (P) Sy (M) (13 2 10 y.11.)
5. (M) C¢1(5) (13 3 1o y.m.)
6. Y1(P)#9@ (o.m.)
7. Y1 (S)NY1(P) # o (4,5,6)
8. |LSP|=1 (m3 7)

Ilpumep 5. (I; PM&A; MS) D I, SP
+1. | PM&AMS|=1 (nouymenue)
2. | PM|=1 (m3 1)
[AiMS| =1 (w3 1)
G (P) NG (M) £ (32 10 yon)
(
(
(

Y1 (M) C1(S) u3 3 1o y.u.)

wl(S) ﬂwl(P> 75 %] u3 3,4)
|LSP|=1 u3 b)

S Gt W

PaccmoTpenne Bcex ocTasIbHBIX 23 KOMOMHAIUI IIOCBLIOK ITOKA3aJ10, YTO HU
OIHA W3 HUX HE JaeT 3aK/II0UEeHUsT TPAJUIIMOHHOTO Buaa. Bo3HUK BOmpoc: BO3-
MOKHBI Jii B IV durype, kak 1 Bo II, BaApHaHTBI CHIJIOTM3MOB € 3aKII0UEHIEM
B BHJe ucKJiovdaromnieit ¢popmber? Ilosromy Obliu mpoBepeHbl erie 69 BO3MOXK-
HBIX MOIyCOB. [IpoBepka MokasaJja, 9To CyIecTByeT 6 KOPPEKTHBIX CHJLIOTH3-
MOB C TaKHUM 3aKJ/IFOUeHHeM: 4 OTPUIAOIINE ODIIEeyTBEPINTEHLHOE CY¥KIeHNe
—=A1SP u 2 orpunaionme gactHoyTsepaureabaoe —I11SP. Ilpusenem obimwyio
cxeMy 0BGOCHOBAHUSI HEKOTOPBIX CHJLIOIM3MOBS:

ITpumep 6. (A; PM&A, MS) D —I; SP nna moxycos Ay As—I1 m Ay As—Iq:

+1. |A1PM&A,MS| =1 (momyuiemnue)
2. |A,PM|=1 (3 1)

"B Tpa/IMIHOHHON CHJIOIUCTHKE 9TO MOIychl Bramantip u Dimaris IV dburypsr.

SHamoMumM, 9TO B TPAIMIMOHHON CHJIJIOTHCTHKE U3 OBIIEyTBEPANTEIbHON U OBIIe0TpH-
[ATeJIbHOW ITOCHUIOK B JAHHOH (urype mosydaercss JBa NpaBHIbHBIX Momyca Camenes u
Camenos.
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,_.
C LR W

A, MS| =1 (m3 1)
Gi(P)C (M) (w2 1o yan)
(M) C6u(S) (w33 w0 yom)
¢1 (P) - ¢n(5) (H3 475)
P1(S)NY(S) =2 (om.)

P1(S) N (P) =2 (13 6,7)
|[IL.SP| =0 (u3 8 y.m.)
[-1SP|=1 (w3 10)

IMpumep 7. A, PM&A; MS) D —A;SP nyst mogycoB AgA1—A1 m A3A1—-Aq:

+1.
2.

© XN W

|A,PM&AIMS| =1 (nomymieHue)
|A,PM| =1 u3 1)
|[AiMS| =1 u3 1)

Y1 (P) € (M)
P (M) C 1(S)

u3 2 110 y.u.)

(
(
(
(u3 3 1o y.u.)
(
(
(
(

vi(M)NyY, (M) =2 (o.m.)

b1(S) S 1 (P) 5 4,5,6)
|A1SP| #1 u3 7)

[-4; 5P| =1 u3 8 10 y.u.)

ITpumep 8. (A, PM&I; MS) D —~A;SP nna moaycos Agli—A1 m Asli—Ay:

+1.
2.

| A, PM&IL,MS| =1

(mouyrenue)

© XD W

|A,PM| =1 (
|[LMS| =1 (
Gi(P)Coa(M)
Pi(M)Nyy(S) #2 (a3 3 mo y.u.)
G (M) (M) =2 (
61(8) € n(P) (
|A1SP|# 1 (
[-A1SP|=1 (

B IV durype ocnosaoro Bapmanta Boobpakaemoil JIOTMKM KOPPEKTHBI
CUJLTOTM3MbI U3 Tab/IHIIbI

Tabauma 5

Cusutorusmser IV durypsr

(AlpM&AlMS) > LiSP
(IlpM&AlMS) > LiSP
(AlpM&AgMS) > -LSP
(A PM&A3MS) > —I,SP

A2PM&A1MS> > —-A;SP
AQPM&IlMS) D -A1SP
AgpM&IlMS) > —-A;SP
AgpM&AlMS) D -A1SP

o~~~ S~



O KOppEeKTHBIX CHJIJIOrH3MaX OCHOBHOIrO BapuaHTa Boobpaskaemoii jjoruku H.A. . .. 97

Tenepnb mepeiiieM K OIPOBEPKEHUIO HEKOPPEKTHBIX MOIYCOB B JaHHON (bu-
rype. s omposep:keHHsI MOIYyCOB TPaIMIMOHHON cuuiorucTuku Camenes
A1 AsAs u Ay Aols IPEITIOKUM CJIEYIONLYI0 KOHTPMOIE:

1(S) ={c}  (P)={a} ¢1(M)={a}
P2(S) ={a}  a(P) ={b} ¢ha(M) = {c}
P3(5) = {b}  ¢3(P) ={c} ¥3(M) = {b}

[TpuBesem eme O/HY KOHTPMOJEH, OIpoBepraioltyio moayc Aslils (sTo
Moyc Fresison B TPaJMIIMOHHON CUJLJIOTHCTHUKE ):

P1(S) ={b}  ¢1(P) ={a} 2(M)={b}

Va(S) ={a}  ¥a(P) ={c} h2(M)={a}

Y3(S) ={c} ¥3(P)={b} 3(M)={c}
Haiitun KkoHTpMOIE/Ib 15T MOIYCOB ¢ HHAN(M(PEPEHTHON TOCHIIKON 1 3aKJIIO-
YeHneM He cocTaBjsieT Tpyna. Hurke mpecraBiieHa KOHTPMOJIEIb JIJIsi MOJIyCa,

A3[1]3:

P1(S) ={b}  i(P)={a} (M) = {b}
P2(S) ={a}  ¢a(P) ={b} (M) ={c}
¥3(5) ={ct  ¢3(P)={c} v3(M)={a}

3. 3akJrouyeHue

B craTbe paccMOTpeHbI OCHOBHBIE OTJIMYUS JIAHHOTO BapUAHTA JIOTUKHU OT
ApucrorejieBoii u TPaIUIUOHHON CHJUIOIUCTUKU. B paMKax pPeKOHCTPYKIIAN
OCHOBHOTO BapumanTa Boobpaxkaemoit jjorukm, npemioxernoit T.I1. Koctiok n
B.1. MapkuHbIM, OBLJIO TOKA3aHO CEMAHTUYIECKOE 0DOCHOBAHUE BCEX KOPPEKT-
upix cuyornamoB [-II1 uryp, pamee mokasamubix B cucteme IL, a Takke
[IPUBEJIEHBI IIPUMEDPBI TOJI00Pa KOHTPMOJIEIEN Jijisi HEKOPPEKTHBIX B JIAHHOM
UCYUCTIEHUH MOJLYCOB.

PeasimzoBana riaBHast 3aj1a4a JAHHON CTATHU, B IIPEJJIOZKEHHON CEMAHTHUKE
ocyiecTB/IeHO paccmoTrpenue 1V Gurypsi, rjie, Kak 0Ka3ajoCh, €CTh KOPPEKT-
HbIE CHJIJIOTU3MBI KaK € TPAJIUIUOHHBIM 3aKJIIOUECHHEM, TaK W C 3aKJIIOYCHU-
eM, UMEIOIIUM BHUJ[ MCKJIOYAIoNieil yTBepanTeabHoe CcyxKaeHne GhopMbl. Tak,
B OCHOBHOM BapuaHTe BoobGparkaemoii jioruku 17 KOPPEKTHBIX CUJIJIOTU3MOB
(I, IIT u IV durypsr) co cranJapTHBIM 3akKj0UeHneM (K yTBEPAUTEIbHBIM U
oTpHUIATEIbHBIM Jobaisercs nHanddepenTaoe 3akaovYenne) n 18 KOppekT-
ubix cujutoru3mos (11 u IV durypsr), 3akioderre KOTOPbIX BO3MOXKHO JIUIIh B
dopme, UCKITIOYAIONIEN YTBEPAUTENBHOE CY2K/IeHne. Tereph MOXKHO C YBEPEHHO-
CTBIO CKa3aTh, uTo ujesi Hukosras AnekcannpoBuyda BacuibeBa o peanusanuu
HEAPUCTOTEJIEBOM JIOTMKH OCYIIECTBUMA CPEJICTBAMU COBPEMEHHOT'O JIOTUYECKO-
ro aImapara U IPEJICTAB/SIET CO00N 3aKOHUYEHHYIO CHJLJIOTUCTUYIECKYIO TEOPUIO
0cobOro TuIa.
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This text announces a series of closely related papers that together make
up a single work presenting the results of our recent research (made in 2020).

Introduction

In this work we mainly deal with superintuitionistic predicate logics (see,
e.g., |Gabbay et al., 2009} Sect.2.6, Definition 2.6.3]), but we also consider, when
necessary, superintuitionistic propositional logics. However, we are interested
not so much in individual logics per se, but would like to describe the entire
structure they form.

Recall that the set of superintuitionistic logics forms a structure (i.e., a lat-
tice) ordered by inclusion, with the operations of set-theoretic intersection
LiNLy and logical sum [L;+Lg]; the latter is the deductive closure of the
union of logics Ly ULy (i.e., the least logic that extends both these logics). This
structure has the bottom element — intuitionistic logic (QH in the predicate

© Skvortsov D., 2023
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case or H in the propositional case). It also has the top element — the incon-
sistent logic [QH+ L] or [H+_L]. For now, we denote the inconsistent logic,
predicate or propositional (depending on the context) by L+ .1 It is well known
that the structure of logics, both predicate and propositional, is complete: for

every family (Lg: 6 €©) of logics there exists the intersection () Ly and the
0O
logical sum ) Ly, which is the deductive closure of |J Lg.
[USS) 0cO
Our work is inspired by (and based on) the work of two outstanding sci-

entists who studied the structure of superintuitionistic propositional logics —
Vadim Jankov and Tsutomu Hosoi.

In the early 1960s Vadim Jankov constructed |Jankov, 1963; |Jankov, 1969|
characteristic formulas for finite Heyting algebras whose top element has a
unique predecessor. It is known that such algebras are just finite subdirectly
irreducible Heyting algebras. In Kripkean terms, such algebras correspond to
finite rooted propositional Kripke frames (partially ordered sets). Nowadays,
characteristic formulas came to be known as Jankov formulas. We believe
that Jankov formulas are not simply formulas (or the logics axiomatized by the
formulas) but rather an embodiment of a fundamental idea bringing to light the
various aspects of the structure of the superintuitionistic propositional logics.
We briefly recall the crucial property of Jankov formulas later, in Subsection
0.3; the inexperienced reader can find a description of Jankov formulas and
their main properties e.g. in |[Gabbay et al., 2009} Section 1.13|.

Around the same time in the 1960s (slightly later), Tsutomu Hosoi de-
scribed? (see [Hosoi, 1967;|[Hosoi, 1969 |) an important hierarchy in the structure
of propositional superintuitionistic logics. Namely, he partitioned the structure
of logics into an (w+1)-sequence of ‘slices’, generated by the decreasing se-
quence of the logics of finite chains. Each finite slice consists of logics lying
between the logic G, of the (n+1)-element finite chain, regarded as Heyting al-
gebra, (i.e., which is the same, the logic of the n-element linear Kripke frame),3
and the logic axiomatized by the Jankov formula of the (n+2)-element chain
(i.e., the (n+1)-element linear Kripke frame).* The final, w-slice consists of
the logics lying between Dummett’s logic LC (the intersection of all logics Gy,)

!Later, when considering our predicate hierarchy of slices, to achieve the uniformity of
notation, we denote the inconsistent predicate logic by QC,.

2as Julius Caesar: veni, vidi, and described.

3these logics G, were introduced by Gédel in |Godel, 1933].

4More precisely, Hosoi used not Jankov formulas as such, but their slightly modified de-
ductively equivalent versions (called n-th Pierce laws, for n>1, while the 0-th slice consists
of the inconsistent logic Go). Hosoi did not know about Jankov’s results and formulas until
the 1970s, so he independently re-establish Jankov’s splitting properties for a particular case
he was interested in.



On Finite Domains Based Slices in the Structure of Superintuitionistic Predicate. . . 103

and intuitionistic propositional logic H. This fundamental hierarchy of (finite)
slices gives a global view of the structure of propositional superintuitionistic
logics, as well as useful information about the logics themselves. E.g., all lo-
gics from Hosoi’s finite slices enjoy the finite model property, and so they are
Kripke complete (see e.g. [Komori, 1975]). Hosoi’s classification also gives es-
sential information about the formation of the entire structure of logics. E.g.,
every finite slice is embeddable (as a poset, and hence, as a lattice) into all
the further slices; moreover, onto segments in those slices. The inexperienced
reader can find a more explicit description of Hosoi’s hierarchy of slices (in Krip-
kean terms), together with a more detailed formulation of some of its known
properties, in |[Gabbay et al., 2009, Section 1.15].°

By the way, note that there exist two other, almost equally fundamental,
(w+1)-hierarchies of slices in the structure of superintuitionistic propositional
logics. They are also generated by decreasing w-sequences of finite Kripke
frames (posets) leading to two pretabular logics other than Dummett’s LC
(see in [Maksimova, 1972]). One was described by H. Ono [Ono, 1972-1973];
the second hierarchy was noticed by the author in an unpublished note [Sk-
vortsov, in preparation|. Neither hierarchy, however, is as elegant as Hosoi’s;
hence we do not discuss them here. We only point out that the three hierarchies
together produce a three-dimensional picture of the structure of superintuition-
istic propositional logics. In particular, a logic is tabular iff it belongs to finite
slices of all three hierarchies; this simple observation sharpens and clarifies the
mentioned result by Maksimova [Maksimova, 1972| on existence of exactly three
pretabular superintuitionistic propositional logics.

The fundamental achievements by Jankov and Hosoi are closely related
through the technically important lattice-theoretic notion of splitting (cf. e.g.
|Galatos et al., 2007, Chapter 10]).

In the subsequent preambulus, we briefly present a general description of
hierarchies of slices in the structure of logics. We hope that such a description
could provide a framework that is more suitable for the predicate case study-
ing in the announced work, as well as for possible future investigations. This
perspective also helps us explain the role of splittings in Jankov’s and Hosoi’s
considerations for the propositional case. Then, based on this description, as
well as terminology and notions introduced in its course, we shall describe, at
the end of our text, the contents of the whole work.%

5 Although this presentation is somewhat hasty, and so rather sloppy and opaque in places.

5The numbering of Subsections 0.1, 0.2, etc. in the preamble aligns with that in the an-
nounced work, where the introductory section, Preamble, is Section 0, followed by Sections 1,
2, etc. (see Subsect. 0.7 in this text).
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Preamble. Systems and hierarchies of slices: An overview

0.1. A subset £’ of the structure £ of (all) superintuitionistic logics (predicate
or propositional) is called convex in L if it satisfies the following property:

VLl,L2€£/ VLoe L (Ll CLyCLy = L()Eﬁ/).

This condition, in other words, means that:
L' is downward closed in (£')2 = {Le£ |3/ €L (L/'CL)}
or equivalently, £’ is upward closed in (£)¢ = {Le £ | 3L L (LCL')}.

We are only interested in non-empty convex sets. We now mention two
examples of convex subsets of L.

A segment (a bounded convex set) is a complete sublattice of £ of the form
[Li,Lo]={L | Li CLCLga} (for logics Lj,La such that L; CLy). An (open)
interval is a subset of £ of the form (L;,Lg)={L | Li CLCL2}. Notice that
the condition L; C Ls is necessary, but not sufficient, for the non-emptiness of
(L1,Lg). The notion of convexity is essentially broader than these particular
cases; convex sets may not be sublattices of £ (e.g., every antichain in £ is
convex).

Clearly, a convex set is a segment if and only if it contains the greatest and
the smallest elements. On the other hand, a subfamily of the structure £ of
logics is convex if and only if, whenever it contains two logics Ly C Ls, it also
includes the segment [L1, Lo].

By a system of slices in the structure £ of logics we mean a partition of
L into convex subsets. This means that these subsets are non-empty, disjoint,
and their union is the whole structure £. Of course, a system of slices is worth
studying only if either the corresponding equivalence relation itself or the in-
duced equivalence classes (i.e., slices) are interesting or meaningful. We suspect
that in most cases, slices will turn out to be segments, although not always.
Moreover, we cannot rule out systems containing slices that are not sublattices
of £L.7

0.2. We now consider a more elegant and nicer type of systems of slices.

A hierarchy of slices in a structure £ of logics is a system of slices equipped
with an antimonotone map to ordinals. This means that its slices £, are
parametrized by ordinals p<u* (for some ordinal ©*>0) so that

V,ul,ug S,u* VLl Gﬁm VLQ G,CMQ (L1 QLQ = U1 Z,U,Q).

"However we do not forsee that in interesting systems their slices will be nontrivial
(i.e., non-singleton) antichains etc.
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In other words, this means that:  (£,)2 CL<, for every p<p*,
or equivalently, (£,)SCLs, for every u<p*,
where, naturally, L<, = |J Ly and L>,= U Lyu.
0<p'<p H<p <p*
Remark 1. In general, both these inclusions may be proper. Definitely, it is
not hard to construct appropriate (artificial) examples; we do not, however,
wish to be distracted by pathological cases.

A hierarchy (£, : p<p*) of this kind is called a p*-hierarchy of slices; this
is a sequence of slices of length p*+1. Recall that the slices £, for p<p*,
generate a partition of £ (i.e., all the slices are non-empty, disjoint, and their
union is £).

Notice that similar hierarchies of the form (£, : p<p*) (of length p*) for
limit ordinals p* are definitely impossible. Indeed, let L, €L, for all p<p*,
then the intersection () L, does not belong to |J £, = L.

p<p p<p*

0.3. We now can consider the notion of splitting (in a structure of superintu-
itionistic logics). To begin with, notice that there exists a single 0-hierarchy of
slices; this trivial hierarchy consists of one slice Lo=L. Next, we say that a
pre-splitting is just a 1-hierarchy of slices. So this is a 2-partition (£, L_) of £
in which £ is upward closed and £_ is downward closed. Thus, every upward
closed subset £ C L gives rise to a unique pre-splitting (£, £\ L) and, du-
ally, every downward closed subset £_ C L gives rise to a unique pre-splitting
(L\L_,L_).

Obviously, the lower part (portion, component) £_ of a pre-splitting has
the least logic (namely, intuitionistic logic, the least in the structure £), and
the upper part L4 has the greatest logic (the inconsistent logic, the greatest
in £). Now, a pre-splitting (L4, L_) is called a splitting if £_ contains the
greatest logic (denoted by L_) and L, contains the least logic (denoted by
L;). In other words, a pre-splitting is a splitting iff both its parts are segments
in L; ie.,

£-=[(QH,L]={L|LCL_}, £;=[L;,L']={L|L; CL}.

Thus a pre-splitting is just a partition of £ into two convex sets, while a splitting
is a partition of £ into two segments.

One can easily see that a pair of logics (L4, L_) generates a splitting in £
(or is a splitting pair, cf. e.g. |Galatos et al., 2007, Chapter 10, Section 10.1])
iff it satisfies any of the following equivalent conditions:

(i) YLe £ [ (LyCL) + (LCL) |

(where + means the exclusive ‘or’; i.e., the logical sum modulo 2);
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(1) VLeL(L,CL & L¢L_); (i)’VLeL(LCL_. & L, ¢L);

(7)) (L £L_) and VLe L[(L+ CL)V(LCL_)].

V. Jankov [Jankov, 1963; 1969| proved that every Jankov formula generates
a splitting in the structure of propositional superintuitionistic logics. In effect,
he established that a logic axiomatized by a Jankov formula, together with
the logic of the finite Heyting algebra (or the associated finite rooted pro-
positional Kripke frame) to which that formula corresponds, form a splitting
pair. Thereby, Jankov anticipated, for the structure of propositional superin-
tuitionistic logics, the important construction of splitting, which was explicitly
introduced about a decade later, in the 1970s, in a general lattice-theoretic
setting, by McKenzie (cf. [Galatos et al., 2007, the beginning of Chapter 10]).

Moreover, it is known® that all splittings in the structure of propositional
superintuitionistic logics are generated, in the described way, by Jankov for-
mulas. In fact, this result immediately follows from a theorem of Jankov’s,
1960s (namely, from the Theorem on conjunctively indecomposable formulas,
see |Jankov, 1969, the beginning of § 3]).7

Indeed, let (Li,L_) be a splitting pair. Clearly, the logic L cannot be

presented as a sum of its proper sublogics (since > LyCL_ if all LycCLy).
0cO
On the other hand, every logic is the sum of its finitely axiomatizable sublogics.

Hence we conclude that the logic Ly is finitely axiomatizable; moreover, it is
axiomatizable by a conjunctively indecomposable formula, i.e., by a Jankov
formula (due to the mentioned theorem of Jankov’s). |

However, Jankov in the 1960s did not state such a result; perhaps, he never
gave a thought to this important (from the modern standpoint) corollary of his
theorem.!©

Now, we say a few words on splittings in the structure of predicate (su-
perintuitionistic) logics. Again, for any splitting pair (Ly,L_) the logic L
is finitely axiomatizable (since it cannot be presented as a sum of its proper
sublogics), i.e., Ly = [QH+ A™] for a formula A" (this formula is unique up to
the intuitionistic deductive equivalence, i.e., the mutual derivability). We call
such formula A" the characteristic formula or the Jankov-style formula for a
splitting (or for its splitting pair). Say that a splitting pair is determined by a
frame F'~ if L_ is the logic of F'~. In this case we may call the corresponding
axiom A1 (for L) the Jankov-style formula for the frame F'~.

8E.g., this follows from a rather general algebraic McKenzie’s theorem, 1970s.

9This rather straightforward argument has, probably, remained, for over half a century,
unnoticed by specialists. Hence, we sketch it here.

0Perhaps, Jankov could not even conceive of such a question because at the time he was
affiliated with the Moscow school of constructivism, hence such a non-constructive object as
the entire structure of logics did not attract his attention.
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The mentioned description of splittings for the propositional case shows that
every splitting is determined by a finite rooted Kripke frame (i.e., a poset) there.
On the other hand, we cannot guarantee that every splitting in the structure
of predicate logics is determined by a frame of any kind. Although splittings
considered in this work (as well as splittings which we envisage for our possible
future investigations), are (or could be) determined by predicate Kripke frames,
however we cannot see too far into the future; perhaps, generalized Kripke-type
semantics, known for predicate logics, could be used by future researchers to
identify new splittings or somewhat else (why not?).

By the way, in a future continuation of the presented work (On a ‘perpen-
dicular’ system of slices in the structure of superintuitionistic predicate logics)
we hope to show that all propositional Jankov formulas are Jankov-style for-
mulas for predicate splittings determined by suitable predicate Kripke frames
(over posets, to which Jankov formulas correspond).!!

0.4. Now we consider applications of splittings to hierarchies of slices.

Let (£, : p<p*) be a p*-hierarchy of slices. For every pu<p* it generates
a pre-splitting (L<,,, £>(,+1)) We call a hierarchy p-split if this pre-splitting is
a splitting. This means that the downward closed subset £>,1)C L contains
the greatest logic LZ{’H and the upward closed subset L<, contains the least
logic Lﬁow". Then, obviously, LZﬁ-l is the greatest element in £, 11, while Lﬁow"
is the least element in £,,. However, the existence of the greatest logic in £,11
and the least logic in £, is not sufficient for a p-split hierarchy, since these
logics in general need not be the greatest in £>(,41) and, respectively, the least

in L<,; cf. Remark 1 to the definition of hierarchies of slices in subsection 0.2.

Remark 2. A p*-hierarchy of slices gives rise to another kind of pre-split-

tings. Namely, for 0<p<p*, we obtain a pre-splitting (L<,, L>,) (where

Loy= U L) However, these pre-splittings seem useless, as they do not
o<py' <p

lead to I_lgw lsplittings. Indeed, such a pre-splitting for p+1 is just the pre-

splitting (L<y, £>(u41))- And if g is a limit ordinal, then the pre-splitting

(L<p, L>,) cannot be a splitting since L, does not have the least element.

1Some authors call logics Ly (from splitting pairs) splitting logics, while other authors use
this name for logics L_. The author is inclined to the first option (position), since otherwise
finitely axiomatizable (and hence convenient) logics L4 turn out to play a secondary, subser-
vient role. In any case, to avoid misunderstanding, we do not use this term, opting instead for
a more invariant notion of a splitting pair. Sometimes, logics axiomatized by arbitrary (per-
haps infinite) families of Jankov formulas (or, in our case, Jankov-style formulas) are called
join-splitting logics or union splitting logics. Again, until we have enough experience working
with splittings in the structure of predicate logics, we prefer to avoid such terminology.
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Let (£, : p<u*) be a p*-hierarchy of slices, and let 0< g <p*; put pg = po
if po is a limit ordinal and ,ua“ =pp+1 otherwise. The hierarchy (£, : p<p*)
is called < po-split if it is p-split for all 0 <p<po (here we exclude the trivial
case po=0; otherwise all hierarchies would be <0-split).

One can easily see that a hierarchy is < po-split iff it satisfies the following
four conditions:

(1) every slice £, for 0<p<p contains the greatest logic L,” and the least
logic Lﬁ"w", ie., LM:[Lzow",sz | (clearly, here Ly” is the inconsistent
logic; it is the greatest in £ and is in the 0-th slice £y as well);

(2) if po is not a limit ordinal, then the downward closed subset £>,,, contains
the greatest logic Lyh, ie., L>,,=[(Q)H,L5]={L | LCL,}} (clearly,
the logic Ly} is the greatest in the slice £, as well);

(3) both V', " <po (1 <p” = Ll C Lidgwm)
and V', p" <pd (W <p” = LZ?, CLZ:?)

(in other words, the lower logics (LZOU’" : w<pp) form a decreasing
po-chain and the upper logics (L, : <) form a decreasing j -chain);

(4) if po is a limit ordinal, then Vu<poVLeLs,, (LCL,")

(actually, due to (3), it is sufficient to check this condition only for arbit-
rarily large p < pyg).

Note that if, in a p*-hierarchy, every slice L, for ,uaL <p<p* has a top logic
L,”, then we can replace

the condition in (2) with:  Vu> ug [Ly” CL,b],

and the condition in (4) with:  Vu> po V' < pol[Ly” CLZ?].

A hierarchy of slices is called split (or totally split) if it is <p*-split, i.e.,
if it is p-split for every p<p* (i.e., for all its slices). Such a hierarchy is an
assembled combination of splittings (coordinated in a suitable way).

0.5. Note that one can transform, in an obvious way, every <w-split p*-hie-
rarchy of slices (with p*>w) into a <w-split w-hierarchy. Viz., one can replace
all slices £,, with p1>w by their union £>,. The resulting hierarchy remains
<w-split, and so, formally speaking, it becomes totally split. Nevertheless, it
should be intuitively clear that a new hierarchy becomes worse than the original
one: every gluing of succesive slices makes a hierarchy less expressive. Thus,
we are interested in obtaining subtler hierarchies of slices, even if some formal
properties (e.g., those related to splittings) are affected.



On Finite Domains Based Slices in the Structure of Superintuitionistic Predicate. . . 109

Now we briefly sketch an attempt to explicate these somewhat vague in-
formal considerations.

Say that an (arbitrary) p*-hierarchy is constructed along (or under) a se-
quence (L," : p<pp) (for some po<p*) if every L,” is the greatest logic in
the slice £,,. As explained, every < pg-split hierarchy is constructed along its
decreasing ,uar—sequence (LP u<u5r ). In particular, a totally split hierarchy
is constructed along the sequence (L,”: u<(p*)T); note that this sequence
includes all ordinals < p* for the case of a non-limit p* and can omit (in gen-
eral) the last ordinal u* in the limit case. However, if this last slice £« has the
top logic, then our p*-hierarchy is again constructed along the ‘total’ sequence
(LpP s p<p).

A decreasing sequence (L, : p<po) is weakly (or locally) uninterrupted in
the lattice £ if all the intervals (L,41,L,) between adjacent logics in this se-
quence are empty (for all (u+1)<po) and L,= [\ L, for all limit ordin-

o<u' <
als p<pp. Also, a decreasing sequence (L : ,ug,uuo) /Ewith the least element
L,,) is strongly (or globally) uninterruptedin L if {L | L,, CL}={L, | pn<po}.
Obviously, every strongly uninterrupted sequence is weakly uninterrupted.
Moreover, every strongly uninterrupted sequence obviosly begins with Lo=L"
(the inconsistent logic, i.e., the top element of £). By the way, one can no-
tice that a weakly uninterrupted sequnce begins with Lo=L" iff the condition
L,= () L, is extended to =0, besides (infinite) limit ordinals. We tend
0<p'<

to beli?eie Léhis requirement to be too restrictive — a weakly uninterrupted se-
quence could begin with an arbitrary L.

A hierarchy of slices is uninterrupted (in the weak or the strong sense) up to
a slice L, (or up to the corresponding ordinal pp) if it is constructed along an
uninterrupted sequence (L, : u< o) of the greatest logics in the corresponding
slices.

It seems preferrable to construct uninterrupted (and split), as far as possible,
hierarchies of slices, because they could clarify the formation of the structure
of (superintuitinistic) logics. And clearly, the requirement of uninterruptedness
prevents attempts to glue together adjacent slices in such a hierarchy.

Now, the reader familiar (even slightly) with Hosoi’s hierarchy of finite slices
for propositional superintuitionistic logics can recognize a split w-hierarchy con-
structed along a strongly uninterrupted (w4 1)-sequence of logics — namely,
Godel logics (i.e., the logics of finite chains) together with their intersection,
Dummett’s logic.

Remark 3 (Warning). The inexperienced reader could be tempted to try
to apply the uninterruptedness condition to the sequence of lower logics
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(LZ"“’" : w<pp) in slices of a split hierarchy. However, this idea seems use-
less. E.g., for the Hosoi’s hierarchy (and for similar ones), the sequence of
lower logics is not even weakly uninterrupted; namely, for every u<w there
exist many logics between LZ?F“’I" and Lﬁow". Perhaps, this obstacle is crucial;
deep regions of the structure of superintuitionistic logics are too saturated and
do not allow for too long sequences of empty intervals between adjacent logics.

Now let us briefly conclude the considerations and observations from sub-
sections 0.2 to 0.5.

We see that pre-splittings and splittings are particular cases of hierarchies
of slices. They are very small: only one step beyond the degenerate case p* =0,
so at first sight, they appear simple, even simplistic, plain, scanty, underdone.
Nevertheless, when viewed adequately, they can be quite useful and productive
for the study of the structure of (superintuitionistic) logics. These primitive,
basic constructions are rather frequent; this is known for the propositional
case, and we can only hope that the situation in the predicate case is not much
worse. (Pre-)splittings can be regarded as building blocks for hierarchies of
slices — moreover, for rather extensively split hierarchies of slices (perhaps,
almost as good as the beautiful and elegant hierarchy of slices of Hosoi’s for
the propositional case).

0.6. In the presented work, we make probably the first attempt to transfer
Hosoi’s hierarchy of slices (and, less so, Jankov’s approach) from the struc-
ture of propositional superintuitionistic logics to a richer and more complicated
structure of predicate superintuitionistic logics.

Namely, we describe a hierarchy of slices constructed along an w-sequence
of logics of classical frames (i.e., predicate Kripke frames with a single world)
with finite domains. More exactly, we use the decreasing (w4 1)-sequence of
logics

QC,>QC,>...0QC,,>QC,,,;1D...2QC,,, (QC)

where QC,,, (for m <w) is the classical logic of an m-element domain (in partic-
ular, QC, is the inconsistent predicate logic, i.e., the logic of empty domain),
and their intersection QC,= (| QC,, is the classical logic of all finite do-

m<w
mains, with classical predicate logic QC (i.e., the classical logic of any infinite

domain) ending this sequence.

To obtain this hierarchy, we introduce predicate counterparts of Jankov
formulas for finite classical frames and establish that these formulas generate
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the corresponding splittings in the predicate structure; these coordinated split-
tings constitute a <w-split (w-+1)-hierarchy (Lo, L1, Lo, ..., Ly, Lou+1) (a se-
quence, of length w+2, of slices). Here £, = {LeL | (LCQC,,,LZQC,, )}
for 0<m<w (where QC,,,; means QC).'2

All slices apart from L, are segments; i.e., all finite slices and the last,
(w+1)-th slice L,4+1 = [QH, QC] (the family of intermediate predicate logics,
i.e., the segment between intuitionistic predicate logic QH and classical predic-
ate logic QC). We conjecture that this hierarchy is not w-split (i.e., not totally
split) and, moreover, it cannot be extended to an w-split hierarchy.

Our version of counterparts of Jankov formulas allows us to prove that the
sequence (QC) of upper logics in the slices of this hierarchy is strongly unin-
terrupted; this means that the family of all proper extensions of the logic QC,,
is just the w-sequence {QC,,, |m <w} of all classical logics of finite domains.

This also yields, for every finite m, an exact description of formulas that
can axiomatize the classical logic QC,,, over classical logic QC — these are just
arbitrary formulas from QC,,\QC,, 1, i.e., those formulas that are classically
valid on the m-element domain and non-valid on the (m+1)-element domain.

0.7. We now briefly describe a plan of the whole our investigation that consists
of three parts making up a single larger work with a single enumeration of
sections, statements etc., with numerous cross-references, and with a single list
of bibliographic references.

Part I (Sections 1-6) contains mainly non-semantical considerations; in the
part we use only classical predicate models. Section I contains necessary lattice-
theoretic (and some other) preliminaries, as well as agreements on terminology
and notation. Section 2 introduces the hierarchy of slices studied in the work.

In Section 3 the counterparts of Jankov formulas for finite classical domains
are presented and their main properties are established. Most of these prop-
erties are parallel the well-known properties of propositional Jankov formulas;
those properties are successfully transferred to the predicate case. The corollar-
ies for the structure of superclassical logics (i.e., extensions of QC), mentioned
at the end of the previous subsection 0.6, are also obtained here. Finally, the
constructed Jankov-style formulas allow us to describe (for every finite m) the
family of logics whose negative fragment (i.e., the set of provable formulas of
the form —A) coincides with the negative fragment of QC,,,. Recall that an
analogous description of predicate logics with the classical negative fragment
(i.e., those whose negative fragment is the same as that of QC) was obtained
by D. Gabbay in the 1970s |Gabbay, 1972|. This is an application of our pre-
dicate Jankov-style formulas that has no analogue in propositional logic; recall

12Tn the announced work, for clarity, the slices of this hierarchy are occasionally called
F D-slices (i.e., finite domains based slices).



112 Dmitrij Skvortsov

that by Glivenko’s theorem, all consistent (i.e., intermediate) superintuitionistic
propositional logics have the classical negative fragment.

Section 4 contains proofs of two crucial theorems on Jankov-style formulas
postponed from Section 3 due to their technical character. They require a more
elaborate consideration and special notation used only in these proofs. The first
of them is the predicate analogue of the crucial Jankov’s result on his formulas.
The second one is a semantical completeness theorem for the logics QC,,,; they
are axiomatized by our Jankov-style formulas over classical logic QC.

Section 5 contains a predicate version of Hosoi’s result mentioned in Intro-
duction: every finite slice £,, is isomorphically embeddable in all the further
slices L, (for m<m/<(w+1)); again, onto corresponding segments of those
slices.

In Section 6 we transfer the result on isomorphic embeddings to the infinite
w-slice L,,. This consideration makes it necessary to introduce a subtler classi-
fication within this slice. Together with the hierarchy of finite slices, this gives
us a non-hierarchical (i.e., not parametrized by ordinals) system of slices in the
structure of predicate logics. The main obstacle in the way of the proof is the
lack of the least logics in the new slices (these are called the ‘subslices’ of the
w-slice). Nevertheless, this obstacle is easily overcome, so the embedding result
is extended to these subslices in a natural way.

Part II (Sections 7-9) describes and studies Kripke complete logics from
finite and infinite slices of our hierarchy. Section 7 contains semantical prelimin-
aries, an extensive overview of Kripke semantics for superintuitionistic predicate
logics. Sections 8 and 9 are devoted to logics of Kripke frames with expanding
and constant domains (respectively) in different slices of the hierarchy.

Part III (Sections 10-12) concludes the whole work. In Section 11 we apply
the semantics of Kripke sheaves (an introduction to this semantics is given in
Section 10) to the proofs of Kripke incompleteness of various logics from finite
slices. The final Section 12 contains the proofs of main results on decidability,
axiomatizability, and non-axiomatizability for some notable Kripke complete
logics from finite and infinite slices. These theorems are stated in Sections 8
and 9 (from Part II), but their proofs are postponed because of special technical
machinery required (as in Section 4, Part I).

We hope that this work could become a starting point for further invest-
igations. First, some unsolved questions are formulated, and some suggestions
and prospects for future research are mentioned throughout the text. Second,
other, new systems of slices (in the structure of superintuitionistic predicate
logics) — both hierarchical and non-hierarchical — may be found and explored.
The experience obtained in Section 6 gives some hope for that. We are not yet
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ready to discuss these options, but we hope that somebody finds in our work
inspiration for further studies in the field.
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Bsegenune

NsBectHo, uTo Kitaccudeckas joruka npeankaros QCIl amropurmuaeckn
nepaspemuva |Church, 1936} [Turing, 1936|'. Moo s usbexarh Hepas-
PEIIMMOCTH B KaKUX-TO ciydasax?! Uro jys sroro myxuo!? Korma mszbexarhb
HepazpernmMocT He moyuanTcesa?! Ecam joruka HepaspermMa, SBISeTCs Jin
oHa pekypcuBHO mnepeuncanmoit? Ceifqac ucciieoBanust MoJJOOHBIX BOIIPOCOB
06pazyIoT Meayi 00JacThb, M3BECTHYIO KaK <«KJacCHmdecKas mpobjeMa pas-
pemennsi» [Borger et al., 1997|: umeercsi orpoMHOE KOJIMYECTBO PE3YJIbTa-
TOB, JAIOMWUX KAK pPa3peninMble, TaK W Hepa3peImuMble (DPArMEHTHI JIOTH-
ku QCI, kiaccmyeckux Teopwil MEPBOTO TOPsJIKa, a TakyKe JIpyrux ¢op-
MaJIbHBIX ITIpeJIMKATHBIX cucreM [Surdnyi, 1943 Kripke, 1962; Macsos u ap.,|
1965} Mortimer, 1975; [Motohashi, 1990; (Gabbay, Shehtman, 1993} |Gradel et al. |
1997} |Gradel, 1999; [Puibakos, Jarpos, 2000, [Hodkinson et al., 2000; [Poibakos,|
2001} [Hodkinson et al., 2001} [Wolter, Zakharyaschev, 2001} [Kontchakov et al. |
2005} [Kotikova, Rybakov, 2013} [Pribakos, 2014} [Kotukosa, Pribakos, 2016} [Po1-|
bakos, 2018a; Rybakov, Shkatov, 2021c; Rybakov, Shkatov, 2021d}; [Rybakov |
Shkatov, 2022b|, kak, Bupouem, He TOJBKO npejukarHbix |[Urquhart, 1984}
|[Kremer, 1997; |Reynolds, Zakharyaschev, 2001 Hirsch et al., 2002; |Gabelaial
let al., 2005; Urquhart, 2007} [Balbiani, Tinchev, 2014; |Peibakos, 2018b; |Ajiek-|
canpoB u jip., 2021} Peibakos, 2021} Rybakov, Shkatov, 2021b].

Tak, aT006b! M0Ka3aTh HepaspemmumocTh jgoruku QCI, mocrarodmno, 9TOOBI
ee sI3bIK COJlepKasl KaKie-Inbo U3 NepevIrC/ICHHbIX HIzKe HAOOPOB CPEJICTB:

e 0o/iHy OMHAPHYIO IPEIUKATHYIO OyKBY W OECKOHEYHO MHOIO IIPEIMETHDBIX
nepemeHHbIX (cM. [Boolos et al., 2007, rasa 21| unu [Bysoc, Txeddpu,|

1994} roaBa 25]);

e 0o/IHy OMHAPHYIO IPEINKATHYIO OYKBY, OECKOHEYHO MHOIO YHAPHBIX IIpe-
JINKATHBIX OYKB U TPH IPeIMEeTHBIE IlepeMeHHble [Surdnyi, 1943|;

e u jaxe, Kak caeayer us [Tarski, Givant, 1987 (cm. mynkr (ii) pasme-
na 4.8), aumb oHy GUHAPHYIO OYKBY U TPH IIPEJMETHbIE IEDEMEHHBIE.

[Tpumepsl apyrux Hepa3pelmmMMbIX (pParMeHTOB, B TOM WHCJIE OIpeIesIseMbIX
KBaHTOPDHBIMHU IIPHCTaBKaMM, dnTare’ab Moxer Haiitu B |[Nies, 1996, Borger et

al., 1997]. B To e Bpemst m3BecTHO, UTO ciemyiomue dpparmenTst jJorukn QCI

ABJIAIOTCs pa3pelInMMbIMM:

'Bosee Touno, X9-mosna, cM. ﬂHarel, 1986[] u |Rybakov, Shkatov, 2021a|, LIPUJIOZKEHHUE]; CM.

raxke [Speranski, 2016, re 06Cy K Ia€TCs CBSI3b MKy HEPA3PEIIMMOCTBIO, 3 }-IO0JHOTOM 1

I19-nostHOTOI!.
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o monaduueckull pparmMentT (T.e. COmeprKAINUIl JIUIID OJHOMECTHBIE [IPEIH-
KaTHbIE OYKBBI), Taxke oborameHHbIi paBeHcTBOM (cM. [Boolos et al., 2007,
riasa 21| nim |Bysoc, Txxeddpu, 1994, rnasa 25|);

e passimunble ozpanaemoie dparmentsl [Motohashi, 1990; \Gradel, 1999];

e (dparment ¢ aBymsi npeamerHeiMu nepeMenHbivMu |Gradel et al., 1997;
Mortimer, 1975|.

Hepaspemmnmbl Tak:ke U MHOTHE II€PBOIOPSIKOBBIE TEOPUH (pa3/INIHbIE
apudMeTHIeCKNe TEOPUH, TEOPUsI IPYIII, PA3IUIHbIE AKCHOMATHIECKNAE TEOPUN
MHOKECTB U JIP. ), B YaCTHOCTH TEOPUH B sI3bIKE JIMIIIb C OJIHOI GUHADHOM T1pe1u-
KaTHON OyKBOW: HAIIPUMED, TEOPHUsT CUMMETPUIHOIO UPPEPIEKCUBHOIO GUHAD-
Horo orHomtennst [Speranski, 2016| (cm. Takxe |[Nerode, Shore, 1980] u [Kremer,
1997, npuit.|) 1, KaK cjieicTBre, TeOpust CHMMETPUIHOTO pedJIeKCHBHOIO GuHAD-
HOTO OTHOIIEHUsI. UTO Kacaercss TeOpuil KOHEUHBIX MOJIE/IEeH, OHU MOTYT JIazKe
He OBITh peKypcuBHO nepeuncinMbiMi [T paxrentpor, 1950; Tpaxrendpor, 1953|
(cm. Takzke |Rybakov, Shkatov, 2019a| u [Rybakov, Shkatov, 2021a), npwuir.|; no-
XOKHe Pe3yJIbTAThI sl IPYTUX S3BIKOB MOXKHO HaiiTu, Hanpumep, B [Bianchi,
Montagna, 2015} Hdjek, 1998]).

st psija mpuiioyKeHuii TpebyrOTCsl CPeJICTBA, KOTOPbIE B SI3bIKE KJIACCH-
YeCKOil JIOTUKK [PEINKATOB HEeBbIpasuMbl. Hampumep, 3T0 omneparop TpaH3TH-
TUBHOrO (BapuaHT: pedJIeKCHBHO-TPAH3UTUBHOIO) 3aMbIKaHHUsI OUHADHBIX OT-
HOIIIEHUIA, OlepaTop HEIOJBUKHON TOUKHU, PA3IUIHbIe CUETINKN, OO0OIIEHHbIe
KBaHTOPBI 1 jp. OGoralieHne si3bIKa TAKUMU CPEJICTBAMU, KOHEYHO, He IpPHU-
BOJIUT K Pa3peInuMocT, 6ojiee TOro, WHOIJIA MPUBOIUT K HEApU(PMETHIHOCTH
U KaK CJIeJCTBHE, K HENEPEUUCJUMOCTH U OTCYTCTBUIO PEKYPCUBHOI akcmoMa-
tuku. Tax, npobsieMa BBIIOJTHUMOCTH KJIACCHIeCKUX (hOPMYJI IEPBOTO TIOPSII-

2. a npu J06aBJIEHIH OIIEPATOPA

Ka T0IaJIaeT B apudMETUUECKYI0 HEPAPXUIO
TPAH3UTUBHOTO 3aMBIKAHUS [TOIyYaeM IIPOOIEMY BBITOJTHIMOCTH, BBIXOISILYIO
38 IPAHUIILI STOI MEPAPXUU®, T.€. CYIIECTBEHHO 6oJIee CIOKHYIO.

NsznagyapH0 MHTEPEC aBTOPA COCTOSII B TOM, YTOOBI ITOJIyIUTDH IIPOCTOE 10~
Ka3aTeJIbCTBO HEPA3PEITUMOCTH JIOTHKU OMHAPHOTO IIPEINKATA B SI3bIKE C TPEMSI
npeaMerHbiMu iepemenabivu |Tarski, Givant, 1987], uro yuanocs ciaenars |Poi-
6akoB, 2022| Kak pa3 ¢ MOMOIIbI0 TPodsIeMbl jjoMuHO. [TomyTHO GbLIA TIOITYYe-
Ha HeapudMeTHIHOCTb? HPObIeMBI OGIIE3HAYIMOCTH (BOPMYJI B SI3BIKE C JIBY-
M¢ IPEIMETHBIMH IIePEMEHHBIMU, PABEHCTBOM W OMHAPHON IIpeIuKaTHON OYK-
BOIi, ODOTAIIEHHOM OIIePATOPAME KOMIIO3UIIUU ¥ TPAH3UTUBHOTO 3aMbBIKAHUS

(cm. Takke |Poibakos, 2023|). B cBasu ¢ mocieanum pesysnbraToM 0OpaTHM

2Oma Mf-nosma [Harel, 1986].
337a mpobrema Xi-rpyama |Gridel et al., 1999).
4Bosnee Touno, I}-rpymHOCTS.
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BHUMAaHUE HA TPU MOMeHTa. BO-1IepBbIX, OllepaTop KOMIIO3UIIME MOYKHO BbIPa-
3UTh B SI3bIKE TIEPBOTO MOPSJIKA, IPABJIA, UCIOJIB3Ysl IIPU 3TOM TPH [I€PEMEHHBIE:
z(Ry 0 Ry)y = 3z (xR12z A zR2y). Bo-BTOpBIX, OllepaTop TPaH3UTUBHOIO 3aMbl-
KaHHs OMHAPHOI'O OTHOIICHUS 3JIEMEHTAPHO BBHIPA3HMBIM He sBjsteTcs’. Hako-
Hell, B-TpeThbux, u3sectHo |Gradel et al., 1999, uro npobiema obme3HaMMOCTH
dopMyJI B SI3BbIKE C JIByMsI [IPEJIMETHBIMY [T€PEMEHHBIMU, PABEHCTBOM U OTIepa-
TOPOM IIPOBEPKU TPAH3UTHUBHOCTU OMHAPHOTO OTHOIIEHUsI Hepa3pelnMa; IIpH
9TOM HIPEIIOIATraeTCsl, YTO B sI3bIKE UMEETCs ODECKOHEYHO MHOI'O YHAPHBIX IIpe-
JUKATHBIX OYKB U JIOKMHA OMHAPHBIX. YCJIOBHE TPAH3UTUBHOCTU OMHAPHOIO
OTHOIIIEHHSI 9JIEMEHTAPHO BbIpasuMo: trans(R) = VaVyVz (zRy A yRz — v Rz).
IIpu sToM, Kak U B cjiydae KOMIIO3UIUU, TPEOYIOTCsI TPU IIPEIMETHBIE Iepe-
MeHHble. Bo3HuKaeT ecTeCTBEHHBII BOIIPOC: SIBJIAETCH JIM aJlOPUTMUYECKH Pa3-
permmMoii TpobsieMa OOIE3HATUMOCTH (POPMYJT B sI3BIKE C IBYMsl [T€PEMEHHBI-
Mu, OuHapHOil OyKBOII, pABEHCTBOM, OIEPATOPOM KOMIIO3UIIMH W OMEPATOPOM
npoBepKu TpansutuBHOCTU?! MCoib3ys npobiieMy JOMUHO, MbI TIOKAXKEM, KaK
[IOJIYIUTh OTPHUIATEBHBII OTBET Ha 3TOT BOIIPOC.

HecmoTpst Ha 3asB/IEHHBIN PE3YJILTAT, IEJIBIO JAHHON pabOThI SBJISIETCS TaK-
e (M j1azKke CKopee) JeMOHCTDPAIs JBYX TEXHUK: MOJEJUPOBAHUS IIPOOIEMbI
JIOMUHO U MOJIEJIUPOBAHUs OECKOHEYHOIO MHOXKECTBA YHAPHBIX OYKB S3BIKA C
MIOMOIIBIO OJTHO¥ OMHAPHOM ITPU UCIIOJIB30BAHUHU BCETO JIBYX-TPEX MPEIMETHBIX
nepeMeHHbIX. Eciu nepBast TeXHUKa XOPOIIO M3BECTHA U IPUMEHSIaCh MHO-
IOKPATHO KAK B HMCCJIEJIOBAHUSIX CBOWCTB IPEIMKATHBIX Joruk |Borger et al.,
1997; |Kontchakov et al., 2005; Rybakov, Shkatov, 2021c; |[Rybakov, Shkatov,
2021d; Rybakov, 2023|, rak u nponosunuoHasbHbIX |Spaan, 1993; Reynolds,
Zakharyaschev, 2001|, To Bropast nepeHeceHa u3 II0CTPOEHUI, BOSHUKIIIUX IIPH
UCCJIJOBAHUU AJITOPUTMUIECKUX CBOMCTB HEKJIACCUYECKUX ITPOIO3UIIMOHA b
HBIX JIOTHK, TJe OHa IPUMEHSIJIACh JJIsi MOJIEJUPOBAHMS BCEX IIPOIIO3UIINO-
HAJIBHBIX [EPEMEHHBIX sI3bIKA C IMOMOIBI0 WX KOHEYHOro uncia (He Gosiee
1aByx), cM. |Halpern, 1995; Chagrov, Rybakov, 2003; Rybakov, 2006; [Pbioa-
koB, 2007; Rybakov, 2007; |Rybakov, 2008} Rybakov, Shkatov, 2021b} |Rybakov,
Shkatov, 2022aj; |ArajkansH, Peibakos, 2022].

1. PaspemmumocTtb

Hanomuum BKpaTile MOHSTUS, CBA3AHHBIE C PA3PEIIMMOCTHIO MHOYKECTB.
I[Mycts A C IN. MuoXecTBO A HA3BIBAETCS GAZOPUMMUNECKY PA3PEULUMDIM,,
WA PERYPCUSHDBIM, ECJIH €0 XapPaAKTEPUCTHIeCKast (DyHKITHST

5310, KCTaTH, HECIIOXKHO IIOHSTH, UCXOMs U3 AJITOPUTMUUECKHX CBOMCTB IIPOBIEMbI 06-
[I[E3HAYNMOCTH: B TO BPeMsl KakK IpobisieMa obue3HaanMocTi hopMyJI IIEPBOTO HOPSIIKA Pe-
KYPCHHO II€pednc/inMa, IpobseMa o0Ie3HaIuMOCT (POPMYJI B SI3BIKE IIEPBOIO IMOPsIKa, 000-
TaIeHHOM OIIEPATOPOM TPAH3UTHUBHOIO 3aMBIKAHU, HE SBJISIETCS apudMETHIHON, B 9aCTHO-
CTU PEKYPCHUBHO II€PEYHUCINMOIM.
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(@) = 1, ecm x € A,
A4 N 0, ectmax & A

BBIUKC/IIMA; OyeM MOBOPUTH, 9T0 A pasperumMo, HOHUMAsl IIPUA 3TOM aJITOPUT-
MUYECKYI0 Pa3penmMocTb. MHOXKecTBa, He SBJISIIONIUECs Pa3PElIUMbIMU, Ha-
3bIBAEM HEPA3PEWUMBIMU. MHOKECTBO A Ha3BIBAETCS PEKYPCUBHO NEPEHUCAU-
MbLM, €CJTH OHO IIYCTO WJIU SBJIsieTCs 00JIaCThIO 3HAYEHUN HEKOTOPO obIepe-
KypcuBHO#l dyuKInKU. HeTpyaHo moHATh, 9TO JI000€ pa3permMoe MHOXKECTBO
SIBJISIETCS TAKXKE M PEKYPCUBHO MEPEIUCTUMBIM.

st moHMMaHus TOTO, ITO OyJeT TOBOPUTHCS HUXKE 00 aJropUTMUYECKON
CJIOZKHOCTH TIPOHJIEM, 9TUX MOHSITHN JOCTATOIHO. TeM He MeHee B TeKcTe OymayT
JAHbl CHOCKM ¢ 00Jiee TOYHBIM OMUCAHUEM CTEIIEHU CJIOXKHOCTHU HEPa3PEITUMbIX
mpobJieM B TepMUHAX apr(pMETHIECKON 1 aHATUTHIECKON nepapxuii MHOKECTB.
Yuraresb, xejgaomuii 60jee moIpOOHO 03HAKOMUTHCS € ITUMHU HEPAPXUSIMU,
MoOKeT obpaTuThesi, Hanpumep, K |[Rogers, 1967]. Eciu He Brasarbest B geradn,
TO MOXKHO cMoTpeTh Ha I1{-mosmyto 3a1auy Kak Ha HepaspermuMoe MHOKECTBO
C PEKYPCUBHO NI€EPEINCTINMBIM JTOIIOJTHEHUEM, a Ha E%—HOJIHyIO — KaK He IIPpOCTO
HA HEPA3PEIUMYIO, HO elle U HeapuPMeTHIHYIO.

Temepsb crenaeM 3amevanue O Pa3perruMOCTH, PEKYPCUBHON IepedncaInMo-
ctu, apudMeTUIHOCTH MHOYXKecTB dopmyii. MuoxkecrBo dopmyst I HazbiBaeM
PAPEWUMDBLM , €CJIT PASPEIIIMO MHOXKECTBO I'éJIeJIEBBIX HOMEPOB (DOPMYJI, BXO-
ngamux B ' anasorugno ' Ha3bIBaeM peKypcusHo NePetuUCAUMbLM, ECIIH PEKY P-
CUBHO IEPEIUCTUMO MHOYXKECTBO I'éJIeJIEBBIX HOMEPOB (popMyJI, BXomdamux B [
TO Ke caMoe s apudMETUIHOCTH U HeapPUOMETHIHOCTH.

2. IIpobyembl yKJIaJIKA JOMUHO

[TpobaemMbl yKIaIKN TOMUHO SIBJISTIOTCST YIOOHBIM CPEJICTBOM OIPUCAHUS 38~
JIad Pa3/InIHON AJITOPUTMUYIECKON cJIoxKHOCTUH. Ham OyjiyT MHTEpEecHbI J1Be U3
Hux, obe Hepazpemmmbie’. IIpuBeemM ux Tounble GOPMYIUPOBKH.

CunraeM, 94TO BCE NAUMKYU JOMUHO UMEIOT KBAaJIPATHYIO (OPMY OJIHOTO U
TOro ke (PUKCHPOBAHHOI'O PaszMepa, MpUIeM JJIs KarK 10l TaKoii IJINTKY 3a(DUK-
CUPOBAHA OPHWEHTAIUsI €e CTOPOH: YKA3aHO, KaKas MMEHHO CTOPOHA SIBJISETCS
geprHetl, nuostchet, npasoli n Aesoti. Kaxkmast mInTKa JIOMUHO UMEET HEKOTO-
pbIil mun t, TOJHOCTBIO OIPEIEJIAEMbI YGemamMl CTOPOH ILJIUTOK 3TOIO TH-
na; obosHaunm ux B¢ (1per jeBoil rpanu), @t (uBer upapoil rpann), &t (1Ber
BepxHeii rpann) u Wt (pBer HukHeil rpann). Yacraas 3adava domuno onpese-
nstercst KoneanbiM Habopom T = {tg, ..., t,} THUIOB IJIMTOK JIOMHHO U COCTOUT
B TOM, 4TO TPeOyeTcsi BBISCHUTH, CyIIEeCTBYeT Jin 1'-yKaadka TLUIMTOK JIOMUHO,

5Boutee Touno, onHa sBsiercst I19-mosHOiA, a gpyrast ¥}-II0JIHOIL.
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r.e. dynkmus f: IN x IN — T, Takast, 9T0 1J1s1 JHOOBIX 7, ] € IN BBITOJTHSIIOTCS
CJIEIYIOIINE YCJIOBHSI:

(1) ©f(,j) =8f(i+1,));

OcHoBHast npobaema domuro, KOTopas HaM OyleT uHTepecHa, GOPMyJINpyeTcs
CJIYIOIIUM 00PA30M: TI0 ITPOU3BOJIBLHON 3ajade JOMWHO 1’ HY»KHO BBISICHUTb,
cymectByer s T-yKiaJKa IJINTOK JOMUHO . MI3BecTHO, uTO 9Ta, IpobeMa a-
FOPUTMUYECKH HEpa3permmMa’,

Bropas mpobiema J1oMuHO, K KOTOPO# MBI Oy/ieM 00paInaTbCs, Ompenesis-
eTcsT 3aJIaaMU JIOMUHO, Y/IOBJIETBOPSIONINMHA CJIEIYIOMEMY TOTOMHATETHHOMY

TpeboBanuio K T-yKiajke:
(T3) wmmoxecrso {j € IN: f(0,7) = to} aBIsIETCH GECKOHEUHBIM.

Yeaosue (T3) BbipazkaeT TOT (DaKT, 9TO B KOJIOHKE ¢ HOMEPOM HOJIb (T.€. B Kpaii-
Hell cjieBa) UMeeTCst GECKOHEYHO MHOTO IJIMTOK THUIIa tg. DTa mpobemMa JTOMUHO
TOXKE aJITOPUTMUYIECKHU Hepa3pelmMa, HO OHa ABJISETCS TaKyKe HeapupPMeTHd-

Hoit?.

3. Kuaccuydeckas jioruka npeguKaToB

Bynem cunraTh, YTO MCXOMHBIME CHMBOJIAME KAGCCUYECKO20 NPEOUKAMHO-
20 A3vika QL SIBJIAIOTCS CJIELYIONIAE: CYETHOE MHOXKECTBO NPEOMEMHbIT nepe-
MEHHBLT, CIETHOE MHOXKECTBO npedukamuoir 6yke JTH000il 6aseHmHocmu, KOH-
craHTa |, OMHApHAS JIOTUYECKAsT CBSI3KA —, & TaK¥XKe KeaAHMOpHoil cumeons V;
BaJIEHTHOCTD IPEIUKATHON OyKBBI HA3bIBAEM TAKKE €€ aPHOCbI, WA MeCm-
HOCTMBIO, & UPEIMETHBIE IepEeMEHHbLIE Ha3bIBaeM TakzKe umdusudnvmu. O6o-
raTuM MHOXKECTBO CUMBOJIOB s13biKa, QL OUHAPHBIM IPEIUKATHLIM CUMBOAOM
pasercmea =; IOy YUBIIUIACS A3bIK OyneM obosuadaTh QL™ U Ha3bIBATL KAGC-
CUMECKUM MPEJUKATMHBIM ASLIKOM C PAEGEHCTNEOM.

Dopmyav, st3bika, QLT ONPENEISIIOTCsT OOBITHBIM 00PA30M:  AMOMAPHBLE
dbopmyset umetor Bug L, © = y wim P(xq,...,x,), 00 T, Y U L1, . . ., Ty — OPEJI-
MeTHbIE [TlepeMeHHbIe, P — n-MecTHast IpeJuKaTHas OyKBa, a 6oJiee CJI0KHbIE —
But (¢ — 1) wim Yx ¢, tae ¢ u 1) — GopMyJibl, a & — IpeIMeTHas epeMeH-
Has. Onpenenum —, T, A, V, <> u Jr Kak 00bIYHBbIe coKparienus. [Ipu 3amnmcn
dopMyJ1 OyIeM OIyCKaTh HEKOTOPBIE CKOOKM; YATATE]b CMOXKET BOCCTAHOBUTD

"Kak 1 ¢ bopMysIaMu, MOYKHO CUHTATH, UTO KaXK/as 33/1a4a JIOMUHO KOJUPYETCs HEKOTO-
PBIM HATYPAJILHBIM THACTIOM.

8 dApnsterca 119-nomoit [Berger, 1966).

9Bosee Touno, Li-mosHoM |Harel, 1986, Teopema 6.4].
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ux 1o KoHTeKcTy. Popmysnbl sa3bika QL™ HasbiBaeM Takxke QL™ -hopMyTaMu.
DopmasibHO 1o, si3bIKOM QL™ TOHUMAaeM MHOXKECTBO Bcex QL™ -popmyi.

Aszpik QL omnpesensieM Kak dpparMeHT sizbika QL™ cocrosnuit u3 popMyJI,
HE COJIEPKAIIIX BXOXKJICHUN cuMBOJia paBeHcTBa. Popmyitbl si3bika QL Ha3bI-
BaeM Takxke QL-dopmymaMu.

Modeavio sizvika QL™ maspiBaercs nabop M = (D, I), rme D — memycroe
MHOYKECTBO undusudos momenu M| a I — unmepnpemavus npeduxamnns 6yxe
B D, T.e. QyHKIMS, COMOCTABIIAIONIAS KayKI0W N-MECTHON ITpeINKaTHON OyKBe
P nekoropoe n-mecrroe orrorenne I (P) wa D; unade rosopst, [(P) C D™.

IIpunucvisanuem B Mogeaun M = (D, I') naspiBaercst GyHKIUS ¢, COIOCTAB-
JAIONIAA KazKJIOH HpeJIMEeTHONH epeMEeHHON & HEKOTOPbIA WHJIUBU/I g(:n) e D.
ByjieM HCIOJIB30BaTh 3aliCh ¢ = ¢, €Cili NPHUINCHIBAHEE ¢/ OTINYAETCS OT
MPUTMIUCHIBAHUS ¢, PA3Be UYTO 3HAYEHUEM Ha TIEPEMEHHON .

Ucrnanocts hopmysist ¢ B Mogeaun M = (D, I) nupu npunucbBaHIU ¢ OLPe-
JIeJISIETCST PEKYPCUBHO:

M E9 P(xy,...,2,) = {(9(z1),...,9(xn)) € I(P);

Mz =y = (9(x),9(y)) € diagp;

M 9 L

M9 — " = M ¢ nm M E9 ¢

M E9 vz = M =" ¢/ nna mo6oro h, Takoro, aro h = g,

rjae P — n-mecTHas npejukarHast Oyksa, a diagp = {(a,a) : a € D} — duaeo-
HaAb MHOXKecTBa D.

Eciin ¢ — dopmyiia, To unora 6yjieM UCIOIb30BaTh 3aMUCh (X1, ..., Tn),
YTOOBI YKa3aTh, YTO B (0 HET CBOOOIHBIX IIEPEMEHHBIX, OTIIMIHBIX OT X1, . - . , L.

st dbopmynsl p(x1,...,%,) U UHAUBUJIOB a1, ...,a, Mopeaun M Oymem
mucare M = ¢(ay,...,ay), eciu M E9 o(x1,...,2y,) 18 HEKOTOPOTO HPU-
NUChIBaHUSL ¢, Takoro, uro g(r1) = ai,...,g(r,) = a,. Takoe obo3Hauenue He
IPUBOJUT K JBYCMBICJIEHHOCTH, TIOCKOJIBKY UCTUHHOCTD (DOPMYIIBL (L1, . . ., Ty
B M He 3aBUCHT OT 3HAYEHUI NEPEMEHHDIX, OTJIUIHBIX OT I, . . ., Tp.

Hna monemun M u hOpMyIIBL (0 TIOJIOXKAM
ME¢ = M EY ¢ s moboro g.

Eciim M | ¢, roBopuM, 4to ¢ ucmunha B M; B IIDOTUBHOM CJlydae To-
BOpHUM, 49TO o onposepzaemca B M. Qopmyiy ¢ Ha3bIBaeM 00wWe3Ha%uMol,
WIA MOHCIECTNEEHHO UCTNUNKOT, €CJIU Y UCTUHHA B KaxKJjioil Mmojeau. Oupee-
UM Kaaccuseckyro ao2uxy npedurxamos QCl u xaaccuuveckyro aoeury npedura-
mosg ¢ pasencmeom QCI™ Kak COOTBETCTBEHHO MHOXKECTB BCEX OOIIE3HATUMBIX
QL-bopMysT 1 MHOXKECTBO Beex 00Ime3HaInMbix QL™ -hopMyir.



BunapHbIit IpeauKaT, TPAH3UTUBHOE 3aMbIKaHUe, IBe-TPH IE€PEMEHHBIE: CBHITPAEM . . . 121

4. TpaHSI/ITI/IBHOCTb, KOMIIO3UIUs, TPDAH3UTUBHOE 3aMbIKaHHEe

PacmupuM A3bIK JIOTMKHU [IPEJINKATOB HOBBIME CPEJICTBAMMU.

CBOI#ICTBO TPAH3UTUBHOCTH OMHAPHOTO OTHOINEeHUsT R BhIparkaercst popMy-
noit VaVyVz (R(z,y) A R(y,z) — R(z,z)); a1a dopMmyia copep:KuT Tpu Iie-
pEeMEeHHBIE, IIPU 3TOM HM3BECTHO, YTO YCJOBHE TPAH3UTHUBHOCTH HE BBIPA3HUTH
opMyIaMu ¢ MEHBIITMM YUCIOM TIepEMEeHHBIX. BBeieM HOBOE IPaBUIIO TIOCTPO-
enusi popmyir: st popmysl ¢(,y), CBOOOIHBIMU EPEMEHHBIME KOTOPOIl $IB-
JIAIOTCS TOJIBKO T U Y, cuuTaeM (OPMYIIOi BhIpaxkeHHe (o (z,y)]; mpu sToM
CUUTAEM, UTO tyy[p(z,y)] yKe He comepKUT CBOOOIHBIX IEepeMeHHBbIX. B Mo-
JIETISIX UCTUHHOCTH TAKON (DOPMYJIbI ONPEIE/ISieTCsl CII/ LY IOIIM 00PAa30M: eCIIH
M = (D,I) — mojeib, a g — OPUIUCBIBAHKE, TO II0JIAraeM

M E9 tylp(z,y)] = ornomenne {{a,b) € D*: M = ¢(a,b)}

ABJIAETCA TPAH3UTUBHBIM.

Kak BumM, HCTHHHOCTB (DOPMYIIBI tyy (2, y)] He 3aBHCHT OT ¢ U O3HATAET,
4T0 (z,y) onpeessier TpansuTuBHOE oTHONIeHne B M. B nanbreiiem Gyaem
CUNTATH NOPSAFOK MEPEMEHHBIX T M Y TAKUM, KaK B OIpPEIEJICHUN, U BMECTO
teylp(z,y)] Oyaem mucars t[p].

Houst dbopmyn p(z,y) u ¥(x,y), cBOOOJIHBIMU HEPEMEHHBIMHU KOTOPBIX
ABJISIIOTCA TOJABKO & # Y, OyaeM cuutaTh QGQOPMYIOH HUX KOMNO3UUUIO
[p(z,y) o™ P(x,y)]; upu sTOM CuUuTaEM, UYTO T U Y SBJISIOTCH CBOOOJHBIMU
[IEPEMEHHBIMHU TTOJTyIeHHON (POPMYJIbI, JaxkKe ecjau OHU He ObLIn CBODOIHBIMEU
nepemerHbiME dbopmyt @(z,y) u Y(x,y). Ecm M = (D,I) — monens, g —
IPUIUCBIBAHNE, TO MOJIAraeM

M =9 [p(z,y) o™ p(x,y)] = M |7 3z (p(x,2) AY(z,y)), rae

Z — HepeMeHHaH, He BXOJdIasl HI1
B ¢(z,y), o B Y(z,y).

OTmeruM, YTO XOTd B IIPaBOil 9acTH ONpeAe]eHUs] UCTMHHOCTH KOMIO3UIUK
BO3HMKaeT (hopMyJia, cojeprKalnas HOBYIO EPEMEHHYIO 2, CaMa IIepEMEHHAst 2
He BxoauT B dopmyny [p(z,y) o™ (x,y)]. Cuurasi, 9T0 NOPSJIOK MEPEMEH-
HBIX 3abUKCUPOBAH, HUXKE MBI OyJIEM OIYCKATH MEPEMEHHBIE W TI0Jb30BATHCS
obozHaUeHneM I [p o ]y, mosiarasi, YT0 COOTBETCTBYIOIIEE TOUHOE ONPE/IEICHIE
KOMIIO3HUIIK OyJIeT MOHATHLIM U3 KOHTEKCTA.

s dbopmyasr @(x,y), CBOOOAHBIMU IEPEMEHHBIME KOTOPOM SIBIISIIOTCS
TOJIKO Z U ¥y, cautaeM dbopmynamu Bbipazkenus tc™[p(x,y)] u rtc*™¥[p(x, y)];
DU 9TOM T U Y ABJSIOTCA CBOOOIHBIMU MEPEMEHHBIMU MOJTYIeHHBIX (hOPMYIT,
JIaXKe eCJIi OHU He ObLIM CBOGOJHBIME HepeMeHHbIME GopMybl ¢(z,y). Ecam
M = (D,I) — moesib, g — IPUIKECBIBAHKE, TO [OJIArAeM
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M E9 tc™p(z,y)] = M E9 ¢o(x,y) wm ns wekoroporo k € INT
CYIIECTBYIOT TakKue ai,...,ar € D, 49ro
M =9 p(x,a1), M =9 p(a;, ajt1) 1uist Kazk-
goroi € {1l,....,k—1} u M =9 ¢(ag,y);

M =9 rteV[p(z,y)] = M9 =yum M 9 tep(x, y)].

Bynem cuurarh, 4TO MOPSIIOK MEPEMEHHLIX & U Y 3a]UKCUPOBAH, KaK B
oupezesnennu, u Bmecto tc™Y[p(x,y)] n rtc™Y[p(z,y)] Gyaem mucarb coorTBeT-
creenno @1 (x,y) u p*(z,y). opmyasl ¢ (z,y) u *(x,y) BbIpaxkaloT OTHO-
[IEHNsI, COOTBETCTBYIOIINE TPAHZUTUBHOMY U PeJIEKCUBHO-TPAH3ZUTUBHOMY 3a-
MBIKAHUIO OTHOIIECHUI, onpeiesiseMbrx dhbopMmyinoit ¢(x,y), mosromy tcY u rtc™
OyJ/leM Ha3bIBATH COOTBETCTBEHHO OMEPAIMOPOM MPAH3UMUCHO20 3AMBIKAHUA T
onepamopom PePAEKCUSHO-MPAHZUMUEBHO20 3AMBIKAHUS.

Herpyaso moHATH, 9TO IpH HAJIMYMHA B A3LIKE PaBEHCTBa omeparop rtc
BBhIparkaeTcs uepes tc™, a omeparop tc™ Beipaxkaercs depes rictY. Kpome To-
ro, ¢ HOMOIIBIO onepaTopa tc™ HeC/I0KHO BBIPA3UTH YCIOBHE tyy[¢(x,y)]: oHO
BBIpazkaercsa dopmyitoit VaVy (o(x,y) < ¢t (z,y)). [lostoMy B manbueiimem
MBI OIPAHUYUMCS TOJIBKO PACCMOTPEHUEM A3BIKOB, COIEPKAIMINX JIMOO0 lyy, JIH-
6o tc™Y.

Beenem B paccmorpenne s3biku QL°t=, OLte, QL tc™, KOTOPbIE COCTOST
u3 GHOPMYJI, IPU MOCTPOEHUN KOTOPBIX UCIIOJIB3YIOTCS COOTBETCTBYIOIIE CPE/I-
cTBa; mycTh Takxke QLwtc, QL °wtc™ — dparmentsl s3uikoB QLtc, QL tc™,
B KOTOPBIX ONEPATOP TPAH3UTHBHOIO 3aMbIKAHUS TPUMEHSAETCS TOJIBLKO K aTo-
MapHbIM dopmyraM. MHOXKeCTBa UCTUHHBIX B KaKI0H Momen (pOPMYJI ITUX
s3p1k0B 0003HaunM QCI°t=, QCltc, QCl°tc=, QClwtc, QCl°wtc™ coorser-
CTBEHHO.

5. MopeaupoBanue cerku IN x IN

Yro6bI TPOMOIEIMPOBATH POOJIEMY YKJIAJIKNA JTOMUHO, HAM HYXKHA CETKa
IN x IN; uTo6BI oncaTh ee B IpeaIMETHON 00JIaCTH MOIEN, BBEIEM HEKOTOPHIE
COKpAIIeHNUS.

st sToro 3adukcupyeMm OMHAPHYIO IPEINKATHYIO R U ¢ ee IOMOIIBIO OIIpe-
geauM pOPMYJIbI, ONMCHIBAIOIINE HYKHbIE HAM CBOWCTBa W OTHOIIEHUs. Bymem
CYUTATD, YTO B SA3BIKE MMEETCsl PABEHCTBO, & TaKKe HEOOXOIUMOE HaM YUCJIO
IpPeIMETHBIX IIepeMeHHbIX. I1ycTh

W(x) = R(z,x);
B(z) = —W(x);
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rry = W)« Wy

G(z) = FyW(y) AR(z,y));

r<y = Ry hx#yAVz(R(xz,z) ANR(z,y) > z=xVz=1y);
T<gY = TYANT=RY;
r=<yy = z<yAxy,

rje x # Yy u x 3 y SBISIOTCs coOKpalneHusiMu st popmyrt —(x = y) u —(z ~ y)
coorBeTcTBeHHO. [TojpasyMeBaeMblil CMBIC BBEJIEHHBIX COKPAIIECHUN CJIe/LyIo-

T
W(z) — = Gesnpri;

B(xz) — x uepHslif;
TARY — & Uy OoaHOro mBera (6EI0ro Wi YepHOro);
G(r) — x sBIIsIeTCs 9JIEMEHTOM CEeTKH;
x <Yy — Y cClelyer 3a I;
T <gYy — Y HAXOIUTCs HENOCPEJCTBEHHO CIIPaBa OT &;
T <y Y — Y HAXOAWUTCH HEIIOCPEICTBEHHO HAJ .

Ob6paruM BHEMaHUE, 9TO JJIT TOTO, YTOOBI ONPENE/INTh T < Z, HQJIO B OIIpe-
JeJIEHUN JJIsi & < Y OJHOBPEMEHHO 3aMEHHUTh Yy Ha Z U Z Ha Y: 9TO ITO3BOJIUT
HE BBOJIUTH HOBYIO IIEPEMEHHYIO, & UCIIOJIB30BATh TOJBKO X, i U Z. AHAJOITIHO
HaJI0 IOCTYIIUTh U C oIpeAe/ieHueM T <y 2, T <y 2, Y < 2 U T.A.

Teneps MoxkHO omucarh cetky IN X IN. OTmerum, 9TO MOKa IpesoJiaraeT-
Csl, 9TO BCE IJIEMEHTBI SABISIOTCS SJIEMEHTAMU CETKU, T.€. JJIsi HUX BBITOJHAETCS
cBoiicTBo G, osTOMY B (hopMysax HuKke Ha G MOXKHO He 0DpallaTh BHUMAHMWS;
TEeM He MeHee IMM03Ke HAaM IOHAI00ITCT U JAPYTHe JIEMEHTBI, M TOTa COOTBET-
CTBYIOIIIEE CBOMICTBO CTAHET aKTyaJbHBIM. VTak, onucaHue CeTKU CJeIyIOIIee:

G1 = Va(G(z) = Iy (Gy) Az <5 Y));
Gy = VYo (G(x) — 3y (Gly) Az <v y));
Gy = Vavy(G(z) AG(y) —

= (Fzx<=gzhz=<yy < Iz@<yzAz=<gy));
Gy = Jxz(B(z) ANG(x));
Grid = Gi1 NGy ANGsAGy.

Hanum nosicuenusi K 3tum dopmysaam. Popmyiia G4 yTBEPKIAET HAJIUINE
X0Ts1 6BI OJTHOTO 3j1eMeHTa ceTKu. Dopmyibl G1 1 (G TOBOPST, 9TO JJIsl KazKJI0T0
3JIEMEHTA CETKU UMEETCS COCEHUN CIpaBa u COCeTHu cBepXy, a (G3 BhIpaXKkaer
YCJIOBUE, YTO U3 T MOXKHO IIOIIAaCTh B Y 110 IIYTU «BIIPABO-BBEPX» TOT/IA U TOJIBKO
TOT/1a, KOIJa 9TO MOXKHO CJIeJIaTh 110 IIyTU «BBEPX-BIIPABO».
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Puc. 1. Cerka 111 yKIJIKHA JOMHHO

[TosToMy HETpPYIHO BUAETH, 9TO ecau opmysta Grid UCTUHHA B HEKOTOPOI
mogiesin M = (D, I), to M couepxkur cerky IN X IN, sj1emeHTBI 11€pBO#i CTPOKM
KOTOPOI COCTOSIT U3 «UEPHBIX» MIPEIMETOB, BTOPOl — U3 «OeJbIX», TPeTheit —
U3 «9€PHBIX» U T.J.; ¢M. puc. [I]

6. MoageaupoBaHue yKJIQJIKN JJOMUHO

OmmieM ycjioBre pasMelleHns IUIMTKH JOMHHO B CeTKe. Byjuem camrarh,
9TO 3JIEMEHT CETKH COOTBETCTBYET MECTY, Kya IIOMENIAeTCsl JIEBBI HUXK-
HMIl yroJ INIMTKH JOMHUHO, CM. puc. [2. Bymem mcrnosbpzoBarh yHapHbIEe OYKBbBI
Py, ..., P, moapasymeBasi, 4TO €CJIM & — JIEMEeHT ceTKu, To Pj(x) o3nauaer,
9TO HA MECTE X JIEXKUT IIUTKA JJOMUHO, UMEIOIasl THII t.

Terneps MbI MOXKeM OIHCATh CBOMCTBA YKIaIKu. 1losoxKum

n

Ty = Va(Gx) = \/(P(x) A \ ~Pj(2)));

i=0 j#i
Ty = Va(G) = N\(Pix) = Vy(Gy) Ae <y =\ Piw);
i=0 @t; = BIt,

n

T, = Yz (G(z) = N\(Pilz) = Yy (Gly) Ao <vy =\ )

i=0 Mt; = Et]‘
Tilmg(T) = ToANT1 NTs.
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tq

*————

Puc. 2. Ykinajka mimrok JOoMUHO

[osichum s1m hopmyist. [Ipemmonoxkum, uro yxke umeercs cetka IN x IN.
Torna dopmyna Ty BeIpaxkaeT yCaOBHe, YTO B CeTKe Ha KaXKJIOM MeCTe Jie-
JKHUT [UTUTKA POBHO OJIHOTO THUIA (YTO MOYKHO MOHMMATH KaK HAJIMYHE B KarK-
JIOM 3JIEMEHTEe CeTKH POBHO OJIHOf 1iuTKH), a (opmyibl 1o u T3 yTBEpXkK/IatoT,
YTO COCEIHHE IINTKHU COIPUKACAIOTCS I'DAHSIMU, UMEIOIUMU OJINHAKOBLIE ITBE-
Ta, T.e. onuckiBatoT B Tounoctu ycosust (1) u (Ta). Takum obpasom, dbopmysia
Tiling(T) daxkTudeckn coobimaer o TpeboBanusax K 1-yKiajke.

CdopmymupyeM u JIOKaXKeM yTBEPKIEHUE, BBIPAYKAIOIIEe CBsI3b MEXKLY I10-
CTPOEHHBIMU (DOPMYyJIAMH U TOH 3aj1adeil TOMUHO, IO KOTOPOil OHM ITOCTPOEHBI.

VYrBepxkaenune 1. Qopmyna Grid A Tiling(T) BbImoSHEIMA TOTJA U TOJBKO
TOTIa, KOTAa CyIIecTByeT T-yKiaaaKka IJIUTOK JTOMUHO.

Hoxazamenvcmeo. (=) Ilycrs bopmyna Grid A Tiling(T) uctuaaa B HEKOTO-
poit moesiu M = (D, I); nokaxkem, kak onpeaeautb T-ykiaaaky f: NxIN — 7.
st sToro BBeZeM BcrnoMoraresabuyio dyukmuio g: IN x IN — D, 3amagya ko-
TOPOii — BHIOpPATH 3JIeMEHTBI U3 [, U3 KOTOPBIX MOXKHO C(HOPMHUPOBATH CET-
ky IN x IN.

Cormacno Gy, cymectsyer a € D, takoii, uro M = G(a) A B(a); momoxum
9(0,0) = a.

[Tycrs st Beex 4, j € {0,...,m} yxke oupezesensl 3uadenust ¢(i,j); oupe-
JlesiaM st Kaxkbix 4, j € {0,. .., m} suagenue g(m+1,5) u g(i, m+1), a rakke
onpeennm 3nadenue g(m + 1,m + 1).
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[Iycrs b — snemenr u3 D, rakoii, uto M |= g(m,j) <g b u M = G(b);
TaKkoii ajieMeHT cymiecrsyer corsiacHo Gp. [omoxum g(m + 1, 5) = b.

[Iycrs b — ssement u3 D, takoit, uro M | g(i,m) <y b u M = G(b);
TaKkoii ssieMeHT cymiecrByer corsiacHo Go. Iomoxkum g(i,m + 1) = b.

[Iycre b — smement u3 D, rakoii, uro M | g(m,m + 1) <pg b,
M E= gim+1,m) <y bu M = G(b); Takoit 31eMEHT CyIIECTBYeT COLJIAC-
o G1, Gy u Gs. Tlonoxum g(m +1,m+ 1) = b.

[Tycrs g(i,5) = b mns vexoropwix i, j € IN. Coracuo Tp, cymiecTByeT eanH-
creerroe k € {0,...,n}, rakoe, uro M |= Py (b). [Tonoxkum f(i,5) = tr. Torma
u3 uctuaHocTH Gopmya 11 u To 8 M cnenyer, uro dyuknusa f: IN x N — T
siBJIsteTCst T-yKJIQJIKOM IJTUTOK JIOMUHO.

(«=) IMycrs nmeerca T-yknagra f: IN x IN — T. Yro06bI moayIuTh MOJETb,
B KOoTOpOIi ncturna hopmyna Grid A Tiling(T), nocrarousno B3arh cerky IN X IN,
cm. puc. [T} e erpesikn 3aa10T OTHOIIEHNE, COOTBETCTBYONIEe OyKBe R, n jyist
KaxkJI0i mapel a = (i,7) 9roit cerkn cAenarb Py(a) MCTHHHBIM B TOYHOCTH
Torja, Korya f(i,)) = tg. [ |

7. O mpeacrosineii 3JIMMAHAIIAN YHAPHBIX OyKB 1 IepeMeHHbIX

MpbI moryInan MoJeupoBaHue MpOOJIeMbl JOMUHO, HO HMCIIOJB30BAIH 0O-
Jiee HoraTble CPEJICTBA, Y€M T€, O KOTOPBIX TOBOPUJIOCH B Hadajie paboTel. Bo-
[IEPBBIX, HAIKU (DOPMYJIbI COIEPKAT TPU IEpPEeMEHHbIe, a He 1Be. BO-BTOPBIX,
OHM COJIEPKAT TAK2Ke yHAPHBIE OYKBBI, TPUUIEM [IJIsi BO3MOXKHOCTU MOJIEJIUPO-
BaHUA KaXKJ0# 3a/1a9u JJOMUHO YKA3aHHBIM CIIOCODOM TPeOyeTCsi, UTOOBI SI3bIK
coiepsKajl OECKOHEYHO MHOI'O YHAPHBIX OYKB.

Crenaem ciemyroriee. CHatasa SJIMMAHADYEM YHapHbIe OyKBBI. Bo3Hnukaio-
asl [IPU 9TOM KOHCTPYKIIUs MOTpeOyeT HAJINYNs B A3bIKe OECKOHEYHOI'O0 MHO-
JKECTBa, IIPEJIMETHBIX [TEPEMEHHBIX. 3aTeM ITOKAXKEeM, KaK JIJIs 9TOr'0 UCIIOJIb30-
BaTh JIMIIb TPU IepeMeHHble. HakoHer, Mbl 3/ ITMMUHUDYEM OJHY II€PEMEHHYIO,
3aJICCTBYs OIEPATOP KOMIIO3UIIUU U OIePATOP IMPOBEPKU TPAH3UTUBHOCTH.

8. DuumMuHaIUAg YHApHBIX OyKB

Mg kaxgoro k € IN onpenemnm dbopmyrny 7i(z), KOTOpyio 3aTeM Oymem
ucnoJib30BaTh BMecTo hopmyibl Py (z). Ilycrs

g(x) = —-Jx_q1R(z,x_1);
o(z) = 3o (~G(z0) N < 20 A E(X0));
Ter1(z) = Faprr (CG(Trr1) AN < 21 A Ti(Tpr1))-
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Tak, Hampumep,

m(r) = 3 (-G(xz) ANx < x3 A
A dxg (—|G($2) Nx3 < To N\
A Jzy (-G (z1) ANzg < 21 A
A Jxg (=G (20) A1 < 20 A =Fz_1 R(20,7-1))))).

DJIeMEHT ', JJIs KOTOPOro BhINOJHsIETCs €(x), Oy/ieM HasblBaTh R-makcu-
maavnvim. Torma dopmymna Ty (x) BbIparXkaeT CJIEAYIONIEe: CYIIECTBYIOT TaKhe
3JIEMEHTHI Tk, ..., Lo BHE CETKU, YTO T < Tk <= ... = I, IPU 3TOM T ABJIIE€TCs
R-vakcumambubiv. Torma, mopcrasiss 7 (x) BMecto Py(x), MOXKHO IIpoMojie-
JINPOBATDH IPOOJIEMY JOMUHO 6€3 MCIIOIb30BaHNS YHAPHBIX IPEIUKATHBIX OYKB.

[Tpex e gem mepeiiTu K TOYHBIM (POPMYIUPOBKAM, 3aMEHUM KaXKIyio (Hhop-
Myity Tk (%) Ha SKBUBAJEHTHYIO €ii (DOPMYJLY, COIEPIKAIILYIO JIUIIb TPU IPEMET-
Hble IIepeMeHHble, 1 BMecTO Tk (xz) Oymem ucmosb3oBars ee. Ilycrs tilep(z) —
dbopmyiia, nosygaromasicst u3 7 (x) 3aMEHOIl IEPEMEHHBIX ¢ YeTHBIME WHJIEKCA-
MU Ha T, a C HeYeTHBIMU — Ha Y; nycTb tilek(y) — dopmysia, nosydaroniasics
u3 7k (y) 3aMeHOii IIePEMEeHHBIX ¢ YeTHBIMU WHJEKCAMU Ha ¥, & C HEUETHBIMU —
Ha x. Tak, HampuMmep,

tiles(z) = Jy(-Gly) ANz <yA
Adx (-G(x) ANy < x A
ANy (=Gly) Nz <y A
A3Jz (-G(x) Ny <z A=y R(x,9)))))-

Herpyauo Bugers, uro dopmyia tileg(z), Bo-mepBbIX, SKBUBaJEHTHA (HOpP-
myJie Tg (), a BO-BTOPBIX, COJIEPXKUT JIMIIb TPHU II€PEMEHHbIE (IIOCKOJIbKY OHa
COJIEPKUT TOAMOPMYJIBL T < Yy U Y < T, KyJa BXOIUT TPEThsl IIEPEMEHHAST Z).

[Iycrs Tiling,(T) — dopmyna, noayvaromasics u3 Tiling(T) 3amenoit
KazKJI0ro BXoxKieHust hopmyiisl Py (x) Ha tileg(z) 1 Kaxkmoro BXoxkaeHus Gop-
myaibl Py (y) Ha tileg(y).

CupaeyinB (haKT, aHAJOTUIHBIH YTBEPKICHUIO

10

Vreepxkaenne 2. Gopmyna Grid A Tiling;(T) BBIIOJHAMA TOLJA W TOJBKO
TOrJia, KOrja cymecTByer T-yKiaJlka IIUTOK JOMUHO.

Loxazameavcmeo. (=) JocrarodHo moBTOPUTH YacTh (=) 0KA3aTEIbCTBA
yTBepKienus |1, 3amensisi B HeM Py (x) na tileg(x).

(<) Ilycrs umeercs T-yknagaka f: IN x IN — T'. Yro6bl 1101y 9uTh MOJIEIb,
B KoTopoii ucrunua dopmyina Grid A Tiling, (T), mocrarouno B3saThb ceTky IN XN,
cM. puc. (1| n st kaxx0it napsl (i, j) cerku caenars R-pocrmknmbiv u3 (i, )

0 PakTrdyeckn mOnCTAHOBKON; TaKas MOJICTAHOBKA (DOPMYJ HASBIBAETCS HENPAMOT.
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Puc. 3. MO,ZLG.HI/IpOBaHI/Ie IIJINTOK JOMMWHO

HEpBbIii 3JIeMEeHT R-TI0C/IeI0BATEILHOCTH «UEPHBIX» 3JIEMEHTOB, YHCIO KOTO-
pbix paBHo k + 1, rje k onpenessiercst yeaosuem f(i,j) = tg, cm. puc. |3 Torma
Jist ssteMenTa a = (i, j) ycsosue tileg(a) 6yaeT UCTHHHBIM B TOYHOCTH TOT/IA,
korya f(i,7) = tx. Kpome roro, yciosue G(a) 6yner UCTUHHBIM B TOYHOCTU
TOIJIA, KOIJIa @ SABJISIETCS 3JIEMEHTOM CETKH. [ |

9. Teopema Yépua

Omnmcannasi BBINIE TEXHUKA ITO3BOJISIET MOJYYUTL CJIEAYIONIEe WU3BECT-
Hoe |[Tarski, Givant, 1987, mymkr (ii) pasmesna 4.8] yrouneHnme Teopembl
Yépua |Church, 1936] o HepaspermmmocTn KIacCuuecKol JIOTUKH [IPETUKATOB.

Teopema 1. Jloeuxa QCIl ssasemcsa E(l)—nwmmj 6 A3viKe, codepocaem Ou-
HAPHYIO NPEIUKAMHYI0 bYKEY U MPU NPEOMEMMHBLE NEPEMEHHDLE.

Zoxaszameavcmeo. CoritacHO yTBEPIKIEHHUIO , dopmyna Grid A Tiling(T')
BBITIOJITHIMA TOT/Ia M TOJBKO TOIJA, KOTIa CYIIeCTBYeT 1-yKJaJgKa JTOMUHO.
®opwmyna Grid A\ Tiling(T') He comep:KUT UPeAUKATHBIX OYKB, OTJMYHBIX OT R,
U TPEIMETHBIX IePEeMEHHBIX, OTJIMYHBIX OT X, Yy u z. [losTomy kKak mpobiema
BBIIIOJIHIMOCTH, TaK ¥ IpobJjieMa OOIIe3HaYUMOCTH (POPMYJI COOTBETCTBYIOIIIE-
ro ¢oparMeHTa Hepa3peInMbl; E?—HOJ‘IHOT& MTHOBEHHO CJIEJIYeT U3 H(l)—HO.HHOTbI
Ipo6JIEMBbI JJOMHHO, KOTOPYIO MBI PAacCMaTPUBacM, U U3 IPUHAIICIKHOCTH JIO-
rukn QCl kiaccy Y. |
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BamMernM, 9TO B IOKA3aTeIbCTBE yTBEPZK IeH s [2] MOzKHO 060fTHCH MCIIOMb-
30BAHUEM TOJIBKO NO3UMUSHBLIE (POPMYJI, T.€. HE COJMEPKAIINX BXOXKICHUI KOH-
CTaHTHhI J_ Z[‘HH 9TOT'O JOCTATOYIHO 3aMCHUTDH BXOXK/ICHNA KOHCTAHTDI _]_ BXOXKJIe-
ausivu hopmyiibl VaVy R(x,y), a TakyKe 3aMEHUTh B YTBEPKJICHUsIX TpeboBaHUe
soinosiauMocT dbopmyibl Grid A Tiling(T) Ha TpebGoBaHHe ONPOBEPKUMOCTU
bopmysr Grid?® A Tilingh”" — VaVy R(z,y), tne Grid?*® u Tiling’?® nomny-
vatorcst u3 Grid u Tiling(T) coOTBETCTBEHHO 3aMEHON KarKJ[OI0 BXOXKJICHUSI
KOHCTaHTHI | BxOxkIenueM dopmynsl VeVy R(z,y). Kak ciaencrsue, nomydaem
cJlelytolee yTouHeHue Teopemsi [I]

Teopema 2. [losumushoiti gpaemenm soeuxu QCl sasasemcs Z(lJ-TLO/LHbL.M
6 A3vike, codeporcaiem OUHAPHYIO NPedukamHylo OYKey u mpu npeomemmvie
nepemMeHHbLe.

Nrak, MBI mOIy9uIn OYeHb KOPOTKOE JIOKA3aTE/ILCTBO HEPA3PEITUMOCTH
KJIACCUYECKON JIOTUKH TIPEJIMKATOB B I3bIKE C OJTHON OMHAPHOM OyKBO# U TpeMsi
peJIMEeTHBIME TTepeMeHHbIMU. OTMeTUM, 9TO YCUJIUTH 3TOT PE3YJIbTAT, IbITa-
sICb YMEHBIIUTH BAJIEHTHOCTh OyKB HJIH YHCJIO IIEPEMEHHBIX, HEBO3MOXKHO: KaK
JIOTUKa YHAPHBIX [IPEUKATOB (¥ Jla’Ke ¢ PABEHCTBOM ), TaK M JIOTUKA IIPe/Ka-
TOB C JIByMsl IPEIMETHBIMU II€PEMEHHBIMU (U JIIOOBIM HAOOPOM IPEIMKATHBIX
OyKB J1I000M BAJIEHTHOCTH) SIBJISIIOTCS Pa3peluMbIMu. TeM He MeHee HUZKe Mbl
[MOKAYKeM, 9TO IpU JIOOABJIEHUN KOMIIO3UIIMA U PABEHCTBA YUCJIO IPEJIMETHBIX
IIepEMEHHBIX MOYKHO YMEHBIIUTh JIO JABYX.

10. JlobaBjieHWMe TPaH3UTUBHOIO 3aMbIKAHUS

[Tokarkem, 4To j100aBIEHHE TPAH3UTHUBHOTO 3aMbIKAHUS K SI3BIKY KJIACCH-
YeCKOI JIOTUKM TPEJIUKATOB C ONHON OMHAPHON NpeInKaTHON OYKBO#M U Tpems
IIPpEAMETHBIMU IIePEMEHHBIMU IIPUBOJAUT K Z%—pr,ZLHOI‘/JI 1pobJieMe BBIITOJTHUMO-
CTH, IPUYEM JaXKe B CJIa00M CJIydae, KOrJa OlepaTrop TPAH3UTUBHOIO 3aMbIKA-
HUS IIPUMEHSETCA TOJBKO K aTOMapPHBIM (DOPMYyJIaM.

Wsamenum onpenenenns i G, <, <g u <y:

G'(x) = Fy(W(y) AR (z,9));

r=<"y = Rx,y) Ax2yAVz(RT(z,2) ART(2,y) > 2~z V2z>=y);
=y = z<"yrnz=ry;
r=<Ly = z<'yNz#y.

BeejieM ciiejtyionee cokpaiieHue:
L(z) = -3yy =<y

Ecim IJId X BBIIIOJIHEHO L(ZE), TO T HE UMEET HEIIOCPEACTBEHHOTI'O IIPEAIIIECTBEH-
HUKa CJIeBa.
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Bamenum B Grid dbopmynsr G1—G4 na G1—GY, a Taxxe nobasum G| u G&:

Gy, = VaVy(R(z,y) N—R(y,z) =z <" y);

G Vo (G'(x) = Jy (G'(y) Ao < v));

Gy = Vo (G'(z) = Iy (G'(y) Az =<y y);

Gy = YaVy(G'(z) NG'(y) —

= Fz(@ <y zAz =< y) < 3z(@ <, 2Nz <5 Y)));
G, = 3Jx(B(x) NG (z)A L(x));
G Vo (G'(x) A L(x) = Yy (G'(y) Ax <y y — L(y));
Grid = GLAGYANGHNGENGYNGE.
[Tepeonpenenum dopmyibl Buga tileg(x), a takxke dopmynst Ty, 11, Ts,

3aMeHuB B HUX < Ha <’ u G Ha G'; HoJIy4nBIIMeCs B pe3y/IbTaTe TaKoil 3aMeHbI
dbopmyasbl o6oznaunm coorsercrsento tiley (z) n Tj), T1, Ty. onoxum

T; = Vo (G'(z)ANL(zx) —

— Jy (z £y AR (2,9) NG'(y) A L(y) Atileg(y)));
Tilingr = T{NT{ ANTHNTY.

IIpu ycnoeun ncrunroctn dbopmynst Grid’ dopmyna T4 Tpebyer, aTo6bI
B KpaiiHeii JIeBOil KOJIOHKe OBLITO OECKOHEUYHO MHOTO IJIMTOK JTOMWHO THIIA Ty,
[IO3TOMY TIOJIyYIaeM CJIEJYIOIIee YTBEPKICHHE.

Vreepxkaenue 3. Qopmyna Grid’ A Tiling’, BLIIOIHEMA TOTJIA U TOJBLKO TO-
rja, Korja cymecTsyer T-yK/ajKa IJIITOK JIOMUHO, Y/IOBIETBODPSIONAA YCIO-
susim (T7)—(T3).

Jokazamenscmeo. AHATIOIIIHO JOKA3ATEIbCTBY yTBEPK IeHns 2] Ho B yacTu
(=) HyY’KHO BOCIOJIb30BAThCsI HOBBIMU KOHbIOHKTHBHBIMU JICHAME, KOTODbIE
obecriedar BBITOIHEHNE JTONOTHATEbHOrO yeaosus (13). |

Teopema 3. Jloeukxa QClwtc asasemcsn H%—mpyc?nozi 8 A3vIKe, COOEPHCAUEM
buHapHYy10 NPeuKAMHYI0 OYKSY U MpPu NPEOMEMHBIE TEPEMEHHDIE.

Zoxaszameavcmeo. Cienyer u3 yTBepXKIeHUs |3 U 2%—HO.HHOTLI IPOOIEMBI
yKJajku joMuno ¢ yesosusmu (17)—(T3). [ |

Kax ciescreue, gornkn, conepxamue QClwtc, Toxke mveror IT3-rpymmbrit
dparMeHT ¢ OMHAPHON IpeTUKATHON OYKBOI 1 TpeMsl IpeIMeTHBIMHI IepeMeH-
HBIMU.

N3 reopembl [3| mostydaem, B 9aCTHOCTH, ITO KJIACCUIECKAs JIOTTKA, TIPeTIHKa-
TOB, ODOTaIeHHAasT OIEPATOPOM TPAH3UTUBHOTO 3aMBIKAHNUsI, HE ABJISIETCA apud-
MeTUYHOl (B 9aCTHOCTH, PEKYDPCHBHO IEPEUYUC/UMOli) yiKe B sI3bIKe C OJHOI
OuHapHO# OYyKBOIl U TpeMs IPEJIMETHBIMU IepeMeHHbIMU. HrKe MBI ITOKazKeM,
YTO IpHU J00ABIECHUN KOMIIO3UIIMK U PABEHCTBA YMCJIO MPEJIMETHBIX IePEMEH-
HbBIX MO2KHO YMEHLIIUTH J0 IBYX.
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11. JlobaBjieHne KOMMOO3UIIAN

Bamennm Gy ycaoBueM, yTBEPXKAAIONINM, 9TO [ OIpeesiseT aHTHCUMMeT-
PUYHOE OTHOIIIEHUE, IIPU KOTOPOM PEeJIEKCUBHBIMU MOI'YT OBITH TOJILKO <«IIO-
clieHue» DJIEMEHTbL:

Gy = VaVy(R(z,y) AR(y,x) = v =y) A
AVz (W(z) = Yy (R(x,y) —» = =1y)).

[Tycre, kak u panbie, T = {tg, ..., t, }. Mbl Oyuem ucrosnb3oBaTh GOpPMYIIbL
Bujia tileg(x), KoAUPYIOMINE TUIIBI JJOMUHO, & TAK¥Ke HOBbIE (DOPMYJIBI, TOXOXKHUE
Ha opmysbl Busa tileg(z):

num{l(z) = Jy(B(y) A R(z,y) A3z (W(x) A R(y, x)));
numi'(z) = Jy(R(z,y) A numg (y));
numf (x) = 3y (R(z,y) A numi (y));
numy (z) = 3y (R(x,y) A numg (y)),

npu 3ToM cumtaem, uto dopmyant numdl (y), numi(y), numy (y), numl (y)
nomyaatoress u3 numdl (z), numil (z), numy (x), numY (z) omroBpementoit 3a-
MEHOI BXOXKJIEHUN T Ha Y W BXOXKIeHuH y Ha x. [1aBHOE oTIim4ne 3Tux popMyI
ot dopmyn Buna tileg(x) cocTouT B TOM, uTO B KOHIe RT-1ienu Tpebyercs Ha-
mmane R-pedutekcuBroro (T.e. «6estoro» ) sieMenTa.

Hagee, arobbl monyunth omnucanne cetku IN X IN mias yKiaaakm JTOMHUHO,
OyzieM npuep:KuBaThes e, nznoxenubix B |Gradel et al., 1999|; ocHoBHBIE
OTJINYUsI COCTOSIT B TOM, UTO, BO-TIEPBBIX, BMECTO JIFOXKUHBI OMHAPHBIX IIPETU-
KATHBIX OYKB 1 O€CKOHETHOT'O MHOXKECTBa, YHAPHBIX UCIIOJIb3YEeTCs JIUIIb OJTHA
OunapHast GyKBa, a BO-BTOPBIX, UYTO Mbl 3aJIefiCTByeM KOMIIO3UIUIO (KOTOpast
YACTUYIHO BOCIIOJIHUT <«IIOTEPU» B OMHAPHBIX OYKBax).

[onoxum
goo(x) = numll(z) A numy (z) A ~numi (z) A =num} (z);
go1(x) = numdl(z) A numY (z) A ~numi (z) A =numy (z);
gio(z) = numil(2) A numy (z) A ~numdl (z) A =numY (z);
gii(x) = numil(x) A numY (z) A ~numdl (z) A =num} (z);
G"(x) = goo(z)V goi(z) V g10() V g11()
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[Tycrs Takxke

e<tfy = R(x,y) A((900(x) A gro(y)) V (go1(x) A g11(y)));
ety = R(z,y) A((g10(x) A goo(y)) V (g911(x) A g10(y)));
z<yy = R(x,y) A((g00(x) A gor(y)) V (g10(x) A g11(y)));
ey = R(z,y) A(go1(x) Agoo(y)) V (911(2) A g10(y)));
rgy = x<151y\/33<{{y,
ryy = x<18/y\/3:<1¥y.

ITycrs ¢(z,y) — dopmyna, CBOGOIHBIME [IEPEMEHHBIME KOTOPOI SIBJISIFOTCS
TOJIbKO * ¥ Y. Byaem canrars, uro ¢(y, x) nomaydaercs u3 ¢(x,y) OJHOBPEMEH-
HOIl 3aMeHOl BXOXKJeHUil T Ha Yy u HaobopoT. Ilosoxkum

feylo(z,y)] = Ye=Cye(z,y) Ay oy, ) Atle(z,y) Vely,z) Ve =yl

Torma moxuO jokazaTh (cM. |Gradel et al., 1999)), uro fuy[¢(z,y)] yTBEpK TACT,
aro p(,y) 3ajaeT UHbEKTUBHOE (DYHKIIMOHAJILHOE OTHOIIEHHE, JJIsi KOTOPOTO
061acTh OlpesieieHnst 1 00JIaCTh IPUOBITHA He Iepecekatorcs. Hurke mbr Oy-
JIeM HCIIOJIB30BaTh YIIPOIIEHHbIe 0003HAYMEHNSI, OIyCKasl B 3aIUCH fry[p (2, V)]
IlepeMeHHbIe.

[Tepeonpenesnum L:

L'(z) = —-Jyy<pyu.
Teneps Bce ToTOBO Uit TOTO, 4TOOBI onncarhb cetky IN x IN; cmemaem 3To
(cm. puc. {4)):
GY = Vz(G"(x) (
Gy = Vz(G"(z) = Iy (G"(y) Az <v y));
Gy = Vo (G"(z) — Jy(
(900()

Gy = 3z (goo(x) A L"(2));
Gy = Vo (G"(x) A L(z) = Vy (G"(y) Ao <y y — L(y));
Gi = fltInflafIAflQi] ALY

Grid" = GEANGYNGENGENG]NGENGE.

[Tosicaum TosibKo popmyiy G, TOCKOJIBbKY OHa OIIMCHIBAET HOBOE YCJIOBHE.
Ota dopMmysia TpedbyeT, ITOOBI OTHOIIEHUSI, OIIpeesisieMble (DOPMYyJIaMU & <1£I Y,
z<fly, <l yux<)y, 61 GyHKIMORATLHBIMT, TPIYEM HHHEKTUBHBIME H He
UMEOINME 3JIEMEHTOB B IIepecedeHnN 00IACTH OIIpeaeIeHNs U 001acTh IPUObI-
THsI KarKJI0I'0 U3 HUX. B pesysbrare mojydaeM 9eThbipe TUIA «IyT», COeIUHSIIO-
X 3JIEMEHTDBhI CEeTKU: JBa BU/Ja I'OPU3O0HTAJIBHBIX W JBa BUJAAa BePTUKaAJbHBIX.
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Puc. 4. Monenmuposanue cerku IN x IN

[Ipudem «Jyru» 3TUX THUIIOB YePEYIOTCs, 9TOOBI MOTVIM OBITH MCTUHHBI (OP-

myssl G u GY.
OCTaJIOCb HepeOHpe,Z[eﬂI/ITb dopMyJIBI, OIUCHIBAIOIINE YKIAIKY IJIATOK JI0-

vuno. Iyers tile) () — dbopmyna, nomyuaomascs us tileg(z) samenoit G na G
u < na R B onpenenenun tileg(z). 3amerum, uro tile) () copep:Kur Juib jBe
nepemenable. [Tomoxxmm

n

) = Vz(G'(z) — \/ (tile] (z) A /\ ~tile] (@
i=0

JFi
T = Yz (G'(z)— /\ (tile] (x) — Yy (G"(y) A <y — \/ tile] (y))));
Rt; = Bt;
Té/ — G// _> /\ t@le// —) Vy (G”( ) Nx <]V y — \/ tde;/(y))))7
Mt = Wt;
Ty = Vr(G'(x)A L”(a:) — Jy (RF(z,y) AG"(y) A L"(y) A tileg(y)))-

[TycTb Takx)e
TilingT = T§ ANTY NTY;
Tiling = Ty NT NTY NTY.
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Bamerum, uro dopmyast Tiling’ u Tiling’y comep:KaT TOJIBKO JIBe TIPEJIMeTHbIE

nepeMenubie, npu 3ToM dbopmysta Tiling’ He CONEPKUT TPAH3UTHUBHOTO 3aMbl-
KaHUS.

14 -7 "
Vreepxkaenue 4. Popmyna Grid” A Tiling} BeoHEMA TOTIA U TOJIBHKO TO-
rJ1a, KOrjia CymecTByer T-yKiaaka TINTOK JTOMITHO.

Zloxazamensbcmeo. AHAJIOTMIHO JOKA3aTEIbCTBY YTBEPIK ICHUST ]

Teopema 4. Jloeuxa QCI°t= sasasemca 2(1)—mpy(9nozi 8 A3BIKE, COOEPAHCAULEM
bunapryto npeduxammuyro 6ykey u 0ee npedmemmvie nepemerHoie.

Joxazameavcmeo. Chenyer us yrsepxaenus (4 u I1Y-nommorsr pobiembr
VKJIAJIKU JIOMUHO. [ |

Kak ciencreue, dbparMeHThl ¢ OMHAPHON NpeauKaTHOW OYKBOM M IBYMS
epeMeHHLIME JIOTHK, comepzkamux QCI°t=, Toxke 2?—prﬂHbI.

Vreepxkaenue 5. Qopmyna Grid” A Tiling!)' BboHEMa TOT/IA U TOJTBKO TO-
/1, KOTJIa CyIecTByeT T-yKjajka MINTOK JIOMHUHO, Y/IOBJIETBOPSIONIAS YCIIO-
susim (17)—(T3).

Joxaszamensbcmeo. AHATOIMIHO OKA3ATENbCTBY YTBEPKIeHusI [2) CM. TakKe
yKasaHHe B JIOKa3aTe/IbCTBe yTBepK ieHus [3] ]

Teopema 5. Jloeuxa QCl°wte™ aeasemca I3 -mpydnoti 6 asvixe, codepoica-
wem bunapnyro npeduramnylo 6yKey u 06e npeomemmvie NepemeHHbie.

Jlokazameavcmeo. Crenyer n3 yTBepJIeHHS |5 U L1-TIOMHOTHI TTPOGTEeMb
yKJajku jgomuno ¢ yeiosusmu (17)—(T3). [ |

Kak cnencrsue, dparmentsl ¢ OMHAPHON NpeAUKATHONW OYKBOW U IBYMs
TiepeMeHHbIMH JIoTHK, cofiepxanmx QClowtc™, Toxe I} -Tpynubr; B acTHOCTH,
aro orrocuTca K QCI°tc=.

Teopewmst [] u [5] nator HekoTOpOE MONOMHEHNE K 06mIEli KapTure. Tak, jgoru-
ku QCl°wtc™ u QCl°tc™ neapudmvernunbl (a 3HAYUT, HE UMEIOT HE TOJBHKO
KOHEYHOM, HO JlaKe PeKYPCUBHON aKCI/IOMaTI/IKI/I) y2Ke TIpu OJIHOI OnHapHOI Ipe-
JUKATHOM OyKBe U JABYX IPEIMETHBIX IIEPEMEHHBIX B sI3bIKE.

12. 3akJirmodenue

B 3akiouenne K npecTaBJIeHHBIM Pe3yJibTaTaM U UX 0O0OCHOBAHUSAM CJieJa-
€M HECKOJIbKO 3aMe4YaHUil, CBA3aHHBIX C BO3MOXKHOCTBIO IIPUMEHEHNsI OIUCaH-
HOHl TEXHUKU B JPYTUX CACTEMaX U UX (pparMeHnTax.
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[Ipexxie Bcero orMeTuM, YTO BO BCEX OINMCAHHBIX BBINIE CJIyYasdX MOXKHO
00OUTHUCH TOBUTUBHBIMU (POPMYJIAME: KaK U B JIOKA3ATEIHLCTBE TeOpeMbI Hépua,
MOXKHO 3aMEHHTb KOHCTAaHTY | BO BCEX UCIOJIB3YeMBbIX (GopMy/iax (hopMysIoi
VaVy R(x,y) u paccMOTpeTh COOTBETCTBYIOIILYIO IPOGJIEMY OIPOBEPIKUMOCTU
BMeCTO IPOGJIEMbBI BBIIIOJHUMOCTH (CM. paszes 8).

Cuenyrormee 3amedanne kacaercst Teopembl Tpaxrenbpora |Tpaxrendpor,
1950; ' Tpaxrenbpor, 1953] o HemepeuncaumocTu Teopun (JIOMMKH) KOHEUHBIX
Mogiesieit. Ha KoHnedHble MOJIEIN OMHCAHHASA TEXHUKA EPEHOCUTCS HECJIOYXKHO.
JlocTaTOIHO y1I€CTh, YTO HEPA3PEITUMOCTE IPOBJIEMBI JIOMUHO CJIEIYET, HAIIPHU-
Mep, U3 1IpobJIeMbl HEOCTAHOBKY Ml ThIOpUHTA HA IIyCTOM JIEHTE, ¥ KAXKIbIT
THII IJIUTKHU JIOMUHO [IPU COOTBETCTBYIOIIEM MOJIEJINPOBAHIT COOTBETCTBYET JIU-
60 cuMBOJIy B sideiike JIEHTBI, JJUOO [1ape «CUMBOJI U COCTOSIHHUE», KOIJIa, Sd9eiKa
¢ cUMBOJIOM 0003peBaeTCs KapeTKOM B COOTBETCTBYIOIIEM cOCTOsHUE. Torma
CTAHOBUTCsI BO3MOXKHBIM OIIMCATh YCJIOBUE, COCTOSINEE B TOM, YTO IIPU HMEIO-
meMcst (KOHEIHOM ) MHOZKECTBE 9JIEMEHTOB BOBMOYKHA YKJIA/IKA KOHETHOMN «IIpsi-
MOYTOJILHOIT» 00/1aCTH, T/ie He BCTPEIAeTCs ITUTKA JOMUHO, COOTBETCTBYIOIIAS
CUTYaIlUU, KOTJIa CUMBOJI B sTUeiiKe 0003peBaeTCst KAPETKOM B 3aKTIOUYUTETHHOM
coctosinnu. [Ipu 3TOM TOTIOTHUTEIHHO TPeOyeM, YTOOBI IEPBLIN PsiJl IJTUTOK CO-
OTBETCTBOBAJI HAYAJIbHOM KOH(MUT'YpaIuu MAIUHbI ThIOPUHTA C IIyCTOHN JIEHTOI.
IleTayii OCTaBJISIEM YUTATEIO U OIPAHUIUMCSI JIUITh YTOUYHEHHON (DOPMYyJIUPOB-
KO TeopeMbl TpaxTeHOpOTA.

Iyers QClg, — nornka KoHeuHBIX Mojeseli, T.e. MHOKecTBO QL-bopmyi,
UCTUHHBIX B KaXKJIOW KOHEYHON MOJIEJIH.

Teopema 6. Jlozuxa QClg, asasemca H(l]-nomwzi 8 A3vlKe, codeporcaulem Ou-
HAPHYI NPEJUKAMHYI0 bYKEY U MPU NPEOMEMHBLE NEPEMEHHDLE.

Teopema ocTaneTcs CIIpaBe/IJINBOMN, €CJTH PACCMATPUBATD JIUIIb [IO3UTHBHBIE
GOPMYJIBL: JIJIst STOTO JOCTATOYHO MPOJIEJIATh MAHUITYJIAINN, HAIIPABJIEHHbBIE HA
JIMMUHAIIIO KOHCTAHTHI |, 0 KOTOPBIX CKa3aHO Bbile. KOHEYHO XKe, pe3y/ibTa-
TBI, aHAJIOTUYIHBIE TeopeMe [ BKiowast 3amMedanue 0 MO3UTHBHBLIX (HOpMyJIax,
CIpAaBeJIUBbI U JIJIsl IPYTUX PACCMOTPEHHBIX 3/1€Ch SI3bIKOB.

Eme omxo 3amMeuanue kacaercsi IepBOIOPSIKOBLIX Teopuil OMHAPHOIO OT-
HoIlleHus. B mocTpoeHusix Mbl TpeOoBaju, YTOOBI OTHOIIECHUE, COOTBETCTBYIO-
mee 6uHapHOt 6ykBe IR, 00/1a/1a/i0 onpese/ieHHbIME CBOMicTBaMU. MOXKHO 110-
JIYIUTH MOJEJIMPOBAaHUE TTPOOJIEM JIOMUHO, KOTJIa 9TO OTHOIIEHUE PEdIIEKCUBHO
win uppedIeKCUBHO, CHMMETPUYHO UM aHTUCUMMETPUYIHO, TPAH3UTUBHO MJIN
WHTPAH3UTUBHO, MOYKHO TOTPEOOBATH CBSI3HOCTD, CEPUITHOCTD, & TAKXKe JIPyTHUe
CBOICTBa, HAIIPUMEDP H3ydYalolIuecss B Teopuu rpadoB: k-packpaliinBaeMOCThb
(mst go6oro k > 2), ABYJIOJBHOCTH, IJIAHAPHOCTH U JIp. B wrore Mbl moJy-
YUM YCUJIEHHUSI IPEJCTAaBIEHHBIX 3/I6Ch TEOPEM, PACIPOCTPAHUB UX HA TEOPUU
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OMHAPHOT'O OTHOIIEHUS C COOTBETCTBYIONUMHU CcBOiicTBaMu. HekoTopbie 3 3Tux
CBOIICTB yzKe JIOIYCKAIOTCsI TIPEJIJIOYKEHHBIMU (popMyJIaMu (T.e. He IPOTHBOPE-
gaT M), & JIJIsl IOJIy YeHHsI OCTAJIBHBIX JIOCTATOYHO HEMHOI'O U3MEHHUTD Kak (hop-
MYJIBI, TAK U MOJIEJIU, B KOTOPBIX [IPOBEPSAETCST UCTUHHOCTD (POPMYJI, IIPU ITOM
MOXKHO YYHUTBIBATDb, ITO IPEIJIO2KEHHBIE (POPMYJ/IbI U BOZMOXKHBIE UX MOIIMpU-
Kalluid ONIPEJIe/IAI0T TaKue MOJEIN HEeOJHO3HAYHO, B YACTHOCTHU OJHU U T€ Ke
dOpPMYJIBI MOTYT OBITH UCIIOJIB30BAHbI B PA3HBIX KJIACCAX MOIEEH.

13. DBaaromapnaocTn

Agrop 6utaropapur JImurpus Ilkarosa u Cranuciasa Cruepanckoro 3a o6-
Cy2KJIeHHE BOIIPOCOB, CBA3AHHBIX C TEMOIl pabOTEhI.
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1. Introduction

The compactness theorem is the cornerstone of model theory. In connection
with classical logic, this theorem is usually proven with the help of the com-
pleteness theorem, but the latter turns out to be unnecessary to the proof of the
former. There are several methods of proving the former in the literature which
dispense with the latter, for example, the renowned Henkin’s method |Marker,
2003, pp. 35-39], and the less well-known method |[Cowen, 1970], based on a
combinatorial lemma |Rado, 1949|. Besides them, there are a purely algeb-
raic one [Bell et al., 2006, p. 102], [Paseau, 2022, sec. 4c|, a purely topological
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one |Bell et al., 2006}, p. 46], [Paseau, 2022, sec. 5], [Beth, 1951|, and a hybrid
one |Frayne et al., 1962], which uses the algebraic notion of ultraproducts and
the topological notion of Stone spaces.!

The paper shall provide a proof of the compactness theorem for classical lo-
gic which falls into the category of the just-mentioned hybrid method. However,
our proof is distinguished from the one using this hybrid method in |[Frayne
et al., 1962| by the fact that it makes no use of the algebraic notion of ul-
traproducts. Moreover, it is also distinguished from the purely topological
proofs in [Bell et al., 2006, p. 46], [Paseau, 2022, sec. 5|, [Beth, 1951] by the
fact that it appeals neither to Tychonoff’s Theorem (or some principle weaker
than the theorem) nor to the notion of compact Cantor set (as used in topo-
logy). In connection with classical logic, our proof uses the conceptual tool of
Stone spaces of Boolean algebras instead. The proof can be adapted for use
as a proof of the compactness theorem for modal logic, too, although I shall
not offer a detailed proof of this. What runs through all of these proofs is the
conceptual tool and this is what makes them stand out among others. Hence,
our proofs are in themselves interesting from a methodological point of view
although the results to be proven are altogether not completely original.

The paper is organised as follows. A number of preliminary notions and
results concerning deductive systems, Boolean algebras, and topological spaces
are stated in section 2 and section 3. I shall provide the compactness theorem
of propositional logic with a proof using the above-mentioned conceptual tool
in section 4, and that of (first-order) predicate logic in section 5. In section 6,
besides some conclusive remarks, I shall give an outline of how to generalise
the method used in our proof to modal logic.

2. Algebraic aspects

Suppose (X, <) is a partially ordered pair, where X is a nonempty set and <
is a binary partial relation on X, i.e. a reflexive, antisymmetric, and transitive
relation. For any subset Y of X, we use sup(Y') to denote an element in X
that is the supremum (the least upper bound) of Y if there is any. Similarly, if
there is an element in X that is the infimum (the greatest lower bound) of Y,
we use inf(Y) to denote it.

Definition 1. (X, <) is a lattice if and only if for each two element subset Y
of X, sup(Y) and inf(Y) exist.

'For the development and history of the compactness theorems, see [Dawson, 1993], and
for a detailed investigation of some of these methods and the related philosophical significance,
see |Paseau, 2011].
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Given a lattice (X, <) and any Y = {z,y} C X, let x Uy, called the meet of
x and y, and x My, called the join of x and y, be the supremum and infimum
of Y, respectively. That is to say, x Uy = sup(Y) and x My = inf(Y).

For a partially ordered pair (X, <), if there is an element z € X such that
y < « for all y € X, then z is said to be a maximum of X. Similarly, if there
is an element x € X such that z < y for all y € X, then x is said to be a
minimum of X. We use 1 and 0 to denote the maximum and minimum of X,
respectively, if they exist. As is easy to show, if a lattice has a maximum, then
it is unique; in the same vein, if it has a minimum, it is also unique.

Definition 2. A lattice (X, <) is complemented if and only if
(1)X has a maximum 1 and a minimum 0;
(2) for any = € X, there is some y € X such that z Uy =1 and z My = 0.

Such an element y is called a complement of x. A member of a complemen-
ted lattice does not necessarily have a unique complement. However, their
complements are indeed unique if the lattice is distributive:

Definition 3. A lattice (X, <) is distributive if and only if for any z,y, z € X,
(1) (zUy)Nz=(zMNz)U(yMNz).
(2) (zNy)Uz=(zUz)N(yUz).

In fact, if a lattice satisfies clause (1) of Definition |3} then it satisfies clause (2)
thereof and verse versa. We use z* to denote the unique complement of = in
a distributive complemented lattice. Now a Boolean algebra is a distributive
complemented lattice.

Besides the notion of Boolean algebras, we also need the notions of filters,
ultrafilters, and quotient algebras. Suppose we have a lattice (X,<) and a
non-empty subset F' of X.

Definition 4. 1. F'is a filter in (X, <) if and only if

(1.1) for any z,y € X, if x,y € F, then zx My € F.

(1.2) for any = € F and any y € X, if z < y, then y € F.

2. F is an ultrafilter in (X, <) if and only if

(2.1) F' is a filter in the lattice.

(2.2) for any filter G in the lattice, F' is not a proper subset of G.

Any filter F' in the lattice (X, <) is said to be proper if F' # X. Similarly,
any ultrafilter F' in the lattice is said to be proper if F # X. From now
on, whenever speaking of filters and ultrafilters, we always mean proper ones.
It stands to reason that any ultrafilter in a Boolean algebra does not contain
the minimum 0. For otherwise it would not be an (proper) ultrafilter. There is
a lemma which tells if a filter is an ultrafilter.
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Lemma 1. If F is a filter in a Boolean algebra (X, <), then F is an ultrafilter
iff for each x € X, either x € F or x* € F, but not both.

Let F' be a filter in a Boolean algebra A = (X, <). We define a relation ~p
on the algebra A as follows:

Forall z,y e X, x ~pyiff M f =y M f for some f € F.

~p is a congruence relation on A. Now for z € X, let || be the equivalence class
to which x belongs under the relation ~p. Moreover, let A/F = {|z| : x € X}.
The set can be given a structure of Boolean algebras as follows:

lz[ M |y| = [z Myl
lz| Uyl = |z Uyl
|z[* = |z*].

This set with the structure is called the the quotient algebra of A modulo F.
The function which maps each element x in X to |z| is called the canonical
homomorphism of A onto A/F. The following is a lemma concerning quotient
algebras to be used later:

Lemma 2. For any filter F in A, |x| =1 in A/F, i.e. |z| is the mazimum in
the quotient algebra, iff x € F'.

Define a relation < on the set {0,1} as follows: 0 < 0,0 < 1, and 1 < 1.
2 = ({0,1}, <) is a Boolean algebra. Two Boolean algebras (X, <) and (Y, <)
are called to be isomorphic if there is a bijection f from X to Y such that
fl@ny) = fl@)nfy), fl@dy) = f(z)U f(y), and f(z*) = f(z)". Now we
can formulate a very important theorem to be used in our proof of Theorem [7}
Theorem 1. For any filter F in A, A/F and 2 are isomorphic iff F is an
ultrafilter.

For a detailed proof, see |Bell et al., 2006, p. 20].

3. Topological aspects

We have already introduced all required concepts and propositions in
Boolean algebras. Now we need some concepts in topology. Let X be a set and
T be a family of subsets of X.

Definition 5. 7T is a topology for X if 7 has the following three properties:
(1) XeTand e T.

(2) Any union of sets in T belongs to T, i.e. for any subset T’ of T, |J U € T.
UeT?
(3) Any intersection of two sets in T belongs to T, i.e. Uy NUs € T for any

Ul,UQ eT.
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The pair (X,7) is called a topological space. For convenience, we refer to X
as a topological space when its topology is clear from the context. The sets
in T are called open sets, and any subset Y of X is called a closed set if the
complement of Y in X isin 7, ie. X\Y € T.

Let (X, 7) be a topological space and B be a family of open subsets of X.

Definition 6. B is base for the topology T of X if every open subset of X is
a union of sets in B, i.e. for every U € T, there is a subset BY of B such that
uv= U V.

VeBo

An appeal can be made to the following theorem to judge if a given family of
subsets of X is a base for some topology of X |[Gamelin et al., 1999} p. 70].

Theorem 2. A family X of subsets of the set X is a base for some topology of
X if and only if X has the following two properties:

(1) Each member x € X lies in at least one set in X.

(2) For any x € X and any U,V € X, if t € UNV, then there is some W € X
such thatx e W CUNV.

If X satisfies these two clauses, then it uniquely determines a topology for X,
that is, there is some topology for X for which X is a base.

Separation properites are used to measure if there are enough open sets in
a topological space. For our purpose, we only need the notion of T2-spaces or
Hausdorff spaces.

Definition 7. A topological space (X, T) is a Hausdorff space iff for each pair
of distinct points z, y € X, there are disjoint open sets U,V € T (i.e. UNV = @)
such that x € U and y € V.

A subset 79 of the topology T is called an open cover of X if X is the union

of all sets in the subset, i.e. X = |J V. An open cover TV of X is a finite
VeTo
open cover if it has only finite members.

Definition 8. A topological space (X,7T) is compact iff, if X has an open
cover, then X has a finite open cover.

Definition 9. A topological space (X, T) is a Boolean space iff it is a compact
Hausdorff space with a base of open and closed sets.

There are two theorems about compact topological spaces to be used later
in section 4 and 5. One of them is as follows:
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Theorem 3. (X,7T) is compact if and only if any collection of its closed sets
having the finite intersection property has nonempty intersection, i.e. for any
X ={U : X\ U € T}, if the intersection of every finite subset of X is not

empty, then the intersection of X is not empty.

The other is that compactness is a topological property. To articulate it, we
need the notion of homeomorphism:

Definition 10. Given two topological spaces (X, 7T) and (Y, 7 ), a function f
from X to Y is a homeomorphism iff it has the following properties:
(1) f is a bijection.

(2) For any subset U of X, U € T iff f[U] € T , where f[U] = U {f(x)}.
zcU

With this notion, we can put the just-mentioned theorem as follows:

Theorem 4. If there is a homeomorphism from a topological space X to another
topological space Y, then X is compact iff Y is compact |Gamelin et al., 1999,
p. 79].

The notion of Stone spaces is a combination of topological and algebraic
ones. Suppose A = (X, <) is a Boolean algebra. Let S(A) be the set of all
ultrafilters in A. For x € X, let u(x) = {U € S(A) : x € U}, that is, u(z) is
the set of all ultrafilters in A containing x. So u[X] is the set of all u(x), that
is, u[X] = {u(z) : x € X}. According to Theorem [2| there is a topology T
for S(A) such that u[X] is a base for the topology. S(A) is called the Stone space
of the Boolean algebra A. Regarding the relation between Boolean algebras and
Stone spaces, we have the following theorem:

Theorem 5. Given any Boolean algebra A, its Stone space S(A) is a Boolean
space.

The Stone space is a Hausdorff space and is compact. For a proof of this fact,
see |Bell et al., 2006, p. 26|, |Dunn et al., 2001, p. 435]. Hence, it is, by
Definition [0, a Boolean space. This theorem plays a pivotal role in our proofs
to come in the following two sections.

4. The compactness of propositional logic

Let L be a language of propositional logic. We assume that it can have
arbitrarily many & (any cardinal number larger than 0) propositional variables.
It has = and — as its only primitive connectives and the other familiar logical
connectives are introduced in the canonical manner. Let Sent be the set of all
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sentences (well-defined formulas) of L. We set up a propositional calculus SC
with the following as its axioms:

o= (b —9),

(x = (@ =) = ((x = &) = (x = ¥)),

(m¢ = ) = ((md = ¥) = ),

where ¢,1,x € Sent. The only rule of reference of SC is Modus Ponens.
The notions of proof, satisfiability, and theoremhood are defined in the usual
way. The notation ‘+ ¢’ is used to mean that ¢ is a theorem of SC.

If v is a valuation of the set of propositional variables, i.e. a function from
the set to the set {0,1} of truth-values, then it assigns a truth-value to any
sentence of L. In other words, it can be extended to a function from Sent to
{0,1}. Let Vj, = {v : v : Sent — {0,1}} be the set of all such functions.?

Now let us equip the set Vi with a topology as follows. For any ¢ € Sent,
define Uy = {v € V} : v(¢) = 1}. So By = {Uy : ¢ € Sent} is the set of
all such Uy. It can easily be shown that By satisfies the conditions listed in
Theorem Firstly, for any v € V4, there is some sentence ¢ such that v(¢) = 1;
hence, v € Uy. Secondly, if z € Ug N Uy then x € Ugpy € Uy N Uy. Hence,
there is a topology 7 for Vi with By as its base .

The compactness theorem of SC is this: a set % of sentences in Sent is
satisfiable iff each finite subset of ¥ is satisfiable. The direction from left to right
is obvious. Now the other direction is equivalent to the statement that if ¥ is
unsatisfiable, then there is an unsatisfiable finite subset £/, ¥ is unsatisfiable
iff for every v € Vj, there is some ¢ € ¥ such that v(—¢) = 1. v(—¢) = 1 iff
v € U-y. If follows that ¥ is unsatisfiable iff for every v € Vj there is some
¢ € ¥ such that v € U-4. Hence, ¥ is unsatisfiable iff {U-4 : ¢ € ¥} is an
open cover of V. Thus, to show the compactness of SC, it suffices to prove the
following statement:

If {U-4: ¢ € X} is an open cover of V},, then there is a finite subset
/™ of 3 such that {Up:0€ >/} is an open cover of V.

Now clearly, if the topological space Vi is compact, then by Definition [ the
antecedent of the statement implies its consequence. So the task of showing
the compactness of SC boils down to showing the following;:

Theorem 6. The topological space (Vi, Tx) is compact.

One topological way of proving Theorem |§| is as presented in [Bell et al.,
2006, p. 46|, |Paseau, 2022, sec. 5].> The gist of such a proof is as follows.
Since L has k propositional variables; i.e. the cardinality of the set Var of

2The notation ‘v : Sent — {0,1}’ means that v is a function from Sent to {0, 1}.
3The topological proof in [Beth, 1951| uses the notion of compact Cantor sets.
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all propositional variables is k, the cardinality of Sent is the same as that of
U{Var® : ¢ < w}, which is k.* Now we equip the set {0, 1} with the discrete
topology consisting of all subsets of {0,1}. Trivially, the topological space is
compact. Now consider the set {0,1}* with the product topology [Gamelin
et al., 1999, pp. 91-92]. This topological space is compact according to Ty-
chonoff’s Theorem. Moreover, V}, and {0, 1}’g are homeomorphic and therefore,
Vi is compact. So Theorem [6] gets proven. The proof is also viable if Tychon-
off’s Theorem is replaced by a weaker version of it, namely, that the product
of compact Hausdorff spaces is also compact.

Let us provide a proof of Theorem [6] without using Tychonoff’s Theorem or
the just-mentioned weaker version. To do this, we have to construct a Boolean
algebra by imposing a Boolean structure on the set Sent of formulas of L.
Define a relation ~ on the set as follows:

Definition 11. For any ¢,¢ € Sent, ¢ ~ ¢ iff - ¢ <> ¢, ie. ¢ < Y is a
theorem of SC.

This relation is an equivalence relation. Let [¢] be the equivalence class of ¢
under the relation, i.e. [¢] = {1 € Sent :+ ¢ <> ¢»}. Moreover, let Sent™ =
{[¢] : ¢ € Sent} be the set of equivalence classes of all sentences of L. We shall
partially order the set by defining a partial relation < on it.

Definition 12. For all ¢,¢ € Sent, [¢] < [¢] iff - ¢ — .

The ordered pair (Sent™, <) is called the Lindenbaum algebra of SC. According
to Definition Deﬁnitio Deﬁnitio and the properties of SC, (Sent™, <)
is a Boolean algebra |Bell et al., 2006, pp. 41-42|. With respect to this algebra,
the following lemma holds:

Lemma 3. For any member [¢] and [¢)] in Sent™, the following hold:

Let A be (Sent™,<). As said before, (S(A),Ts) is then the Stone space
of A, whose base is u[Sent™] = {u([¢]) : [¢] € Sent™}, where u([¢]) = {U €
S(A) : [¢] € U}. The Stone space is, by Theorem [5| a Boolean space, which is,
by Definition [9] compact.

4Here w is the first limit ordinal and ¢ is any ordinal number less than it. Var® is the set
of all sequences whose domain is &, i.e. the set of all functions from & to Var.
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Now the compactness of SC will be shown if the following theorem is true:

Theorem 7. There is a homeomorphism from (Vi, Tx) to (S(A), Ts).

Proof. Let h: Vi, — S(A) be such that for each v € Vj,
h(v) = {[¢] : v(p) = 1}. We claim that h is a bijection.

Firstly, we show that it is a function. For each v, it can be shown that h(v)
is an ultrafilter in A. By Lemma [I] it suffices to show that for each member
[¢] € Sent™, either [¢] € h(v) or [¢]* € h(v) but not both. By Lemma
[¢]* = [7¢]. Since either v(¢) =1 or v(—¢) = 1 but not both, either [¢] € h(v)
or [¢]* € h(v) but not both.

Secondly, we show that h is one-one. If v # v, then there is some ¢ such
that v1(¢) # v2(¢). Hence, h(vy) # h(v2).

Finally, we show that h is onto. Each U € S(A) is an ultrafilter, so by
Theorem (1} there is an isomorphism f from the quotient algebra A/U of A
to 2; moreover, there is a homomorphism g from A to A/U such that g([¢]) =
[[#]], i.e. the equivalence class of [¢] under the relation ~g; so there is a
homomorphism f o g (the composition function of f and g) from A to {0,1}.
We claim that (*) is true:

(*) For each ultrafilter U, there is a valuation vy such that h(vy) = {[¢] :
’UU(¢> = 1} =U.

Let vy be the composition f o g of f and g. Then, Let us show that h(vy) =
6] : v(@) = 1} = U.

[¢] € h(vy) iff [¢] € U.

o (6) = 1iff [¢] € U.

fog(lg) = 1iff [¢] € U.

This is, by Lemma [2] equivalent to that

716 = 13 [[g]] = 1.3
This statement is true because f, as an isomorphism, sends the maximum in
A/U onto the maximum in 2. Hence, h is onto.

To show that the two spaces are homeomorphic, by Definition it suffices
to show that h maps open sets onto open sets. Suppose Y € T is an open set.
Then there must be a subset B of the base By for the topology 7 such that
Y= U Up. SohlY]= U hUyl.

UyeB UseB
We claim that (**) is true:
(%) hlU) = u([g)).
Suppose v € Uy and h(v) € h[Uy]. To show that h[Uy] C u([¢]), it suffices to
show that [¢] € h(v), i.e. v(¢) = 1. But this is obviously true because v € Uy.

5Note that the 1 on the right is the maximum in the Boolean algebra, while the 1 on the
left is a truth-value.
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Suppose U € u([¢]). Hence, U is an ultrafilter and [¢] € U. By (*), there is
a valuation v such that v(y) = 1 iff [¢)] € U. So v(¢) = 1 because [¢] € U.
Consequently, [¢] € h(v) € h[Ug] and U € h[Uyg]. So u([¢]) C h[Ug].

Since u([¢]) is an open set in 7, by Definition |5, Y € Ts.

Suppose h[Y] € T;. Then there is some subset B of the base for 7, such

that h[Y] = U w(lg]). Y =htohlY] = U h ' u(lg]) By (**),
u([¢])eB u([¢])eB
Y= U Us. Since Uy is an open set in Ty, by Deﬁnition it follows that
u([¢])eB
Y € Tg. [ |

By Definition |§| and Theorem 5, S(A) is compact. Theorem |§| follows from
Theorem [4] and the fact that (Vi, Tx) and (S(A), T5) are homeomorphic.

Our proof applies to any propositional system P as long as it is at least as
strong as SC, in the sense that both have the same theorems in common. This
proof may not work any longer if P is weaker than SC; for the Lindenbaum
algebra of P might not be a Boolean algebra. Indeed, as can be seen from the
proof that the Lindenbaum algebra (Sent™, <) of SC is a Boolean algebra [Bell
et al., 2006, pp. 41-42], the former would not be a Boolean algebra should some
sentences, say, ¢ A — ¢, ¢ AN — ), ¢V ¢, or =(p A ), not be theorems
of SC.

Unlike our proof, the purely topological proof mentioned above always works
no matter what propositional systems are set up in the language L: it is entirely
independent of systems. This is its advantage over our proof using the concept
of Stone spaces of Boolean algebras.

5. The compactness of first-order logic

The method we used for the compactness of propositional calculus SC can
be generalised to first-order predicate logic. Before showing how this general-
isation can be carried out, we have to specify a first-order language £ and some
strong predicate calculus PC in it. There are no function letters in £, but it
has a (countable or empty) set of predicate letters P, a (countable or empty)
set of individual constants a,,, and a nonempty set of individual variables x,,.
These are all its extralogical constants and its logical constants are the familiar
ones.

As in the case of propositional logic, PC must be strong enough for its
Lindenbaum algebra to be a Boolean algebra. This strongness will be guar-
anteed if the axioms of SC are also axioms of PC: the results of replacing ¢,
¥, and x occurring in the axioms of SC by any well-defined formulas of £ are
axioms of PC. Of course, the rule of inference of PC should contain at least
modus ponens.
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The notions of proof, satisfiability, and theoremhood in connection with PC
are defined in the usual way. The notation ‘+pc ¢’ is used to mean that the
(well-defined) formula ¢ of L is a theorem of PC.

The compactness theorem of PC says that a set of sentences (well-defined
formulas without free variables) of L is satisfiable iff every finite subset of it is
so. A formula ¢ of L is satisfiable iff there are a L-structure M and a valuation
v such that M kE, ¢, i.e. v satisfies ¢ in M.% If ¢ is a sentence, then M &, ¢ iff
M E ¢, i.e. ¢ istrue in M. Suppose ¥ is a set of sentences thereof. Hence, the
compactness of PC says that ¥ is satisfiable iff every finite subset X/7 of ¥ is
so. The direction from left to right of this biconditional is, by the definition of
satisfaction, obvious, so the compactness of PC follows if the following holds:

(Com) For every finite subset v/ of 3. if there is a structure M
such that M E 2/ then there is also a structure M’ such that
M EY.

The standard proof of (Com) is by dint of the famous Henkin construc-
tions [Marker, 2003, pp. 35-36|, which is neither algebraic nor topological.
The purely algebraic proof of (Com) makes use of the Boolean algebraic notion
of ultraproducts, as well as Lo§ ultraproduct theorem |Bell et al., 2006, p. 102],
|[Paseau, 2022| sec. 4c|. The purely topological proof thereof [Beth, 1951| re-
sorts to the compactness of Cantor set to show the compactness of such spaces
after introducing the so-called ‘reduced logic’ (equivalent to propositional logic)
into the language £. The hybrid one [Frayne et al., 1962] makes an essential
appeal to the Boolean algebraic notions of ultraproducts and ultralimits in its
dealing with the compactness of certain related topological spaces. As is to
be shown, a proof is available which dispenses with both the just-mentioned
algebraic notions and compact Cantor sets.

There are two ways of constructing topological spaces required to prove
(Com) |Baldwin et al., 1974]. The first is as follows. Let [M] be the equi-
valent class of a L-structure M under the relation of isomorphism’. Further,
let M be the class of all [M]. For any sentence ¢ of the language, let U, be
the class {[M] : M F ¢}. It is easy to show that the class of all Uy is a base

SInstead of structures of languages [Marker, 2003, p. 8], logicians also use the notion of
interpretations of languages exactly in the same sense; they are the same. The notion is a
commonplace in model theory. A L-structure M consists of a pair (D, I), where D is called
the ‘domain’ of M and [ is an assignment function that assigns every constant of £ some
set-theoretic constructions of appropriate type on D. So, for example, if a, is an individual
constant, than I assigns it an element of D; if P, is a n-place predicate letter, I assigns it a
n-ary relation on D. Additionally, the notion of satisfaction is a commonplace, too. For its
explicit definition, see, say [Ibid., p. 11].

"Here instead of isomorphism, the relation of elementary equivalence is also viable.
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for M. Moreover, each Uy is a clopen (closed and open) set: Uy is a closed
set because M \ Uy = U-4 is an open set. Now suppose M is compact. It
goes without saying that {Uy : ¢ € »/) s a set of closed sets. Assume every
»/" is satisfiable. Then, there is some M such that M & 2/ consequently,
N{U, : ¢ € £/} # & because M is a member thereof. Therefore, by The-
orem , N{Us : ¢ € X} # @. Tt follows that there is some M such that
M’ EX. So (Com) holds if M is compact.

The second way is as follows. A L-theory T, which is just a set of sentences
of £, is said to be maximal if for every sentence ¢, either ¢ € T or —¢p € T.
Let Th be the set of all maximal, satisfiable £-theories. Moreover, for every
sentence ¢ in L, let Uy be the set {T' € Th: ¢ € T'}. Then, as is easy to show,
the set of all such Uy is a base for Th. We use Ty, to denote the topology for
Th uniquely determined by the base. Moreover, each Uy is a clopen set.

Now we show that the following lemma is true:

Lemma 4. If T is a satisfiable L-theory, then there is a mazximal, satisfiable
L-theory " such that T CT.

Proof. Suppose T is satisfiable. So there is some L-structure M such that
M ET. We claim that for each sentence ¢ in L, either T'U {¢} or T'U {—¢} is
satisfiable. If T'U {¢} is unsatisfiable, then M ¥ ¢. So M F —¢; consequently,
T U {—¢} is satisfiable. Similarly, if T'U {—¢} is unsatisfiable, then T'U {¢} is
satisfiable. Let {t; : i < j} (j < k) be the set of all sentences of £ (k is some
ordinal number). We define I'* recursively as follows:
=T
il _ {FZ U{¢i} ifl": U {1;} is satisfiable;

I'u{-} ifI'" U {—;}is satisfiable.
Then, let I' be the union |J, <j I'". Due to its constructions, I' is a maximal,
satisfiable theory such that 7" C I'. [ |

Assume Th is compact. Suppose each X/ is satisfiable. By Lemma ,
there is a maximal, satisfiable theory T' such that /™ C I' € Th. Hence,
N{U, : ¢ € £/} # & because T is a member thereof. By Theorem [3] this
implies that ({Uy : ¢ € X} # @. Therefore, there is some T' € Th such that
¢ € T for every ¢ € 3. Since T € Th is satisfiable, so is ¥. So (Com) holds.

The two just-mentioned proofs of (Com) are premised on M and Th being
compact. Now the problem is how to show their compactness. As promised,
our way of showing this uses the notion of Stone spaces of Boolean algebras
instead of those in the existing literature mentioned previously.

For that purpose, let us first construct the Lindenbaum algebra of PC in
the same way that we used for SC. Let F'ml be the set of all formulas (in-
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cluding sentences) of L. Define an equivalence relation «» on Fml in the same
way as Definition ¢~ Y iff Fpe ¢ <> 1. Similarly, for ¢ € Fml, let [¢]
be {¢ : ¢ «~ 1}, i.e. its equivalence class under the equivalence relation. Let
Fml~ be the class of all [¢]. Then, define a relation < on F'ml” in the same
way as Definition [¢] < [¢] iff Fpe ¢ — . As can easily be shown, the
Lindenbaum algebra (Fmi”, <) of PC is a Boolean algebra.

Now we construct a subalgebra of (F'ml”,<). Let Sent be the set of all
sentences of £. Then, Sent™ is a proper subset of F'ml”. It is not hard to see
that Sent” is closed under the operations of join, meet, and complementation.®
Therefore, (Sent”, <) is a subalgebra of (Fml”, <) and is a Boolean algebra,
too. Let S(Sent™) be the set of all ultrafilters in Sent”. For [¢] € Sent”, let
u([p]) = {U € S(Sent”) : [¢] € U}. Then, the set {u([¢]) : [¢] € Sent™} is a
base for S(Sent”) with some topology, say, Ts (this topology is unique). So we
have a Stone space (S(Sent”),Ts).

There does not appear to be any one-one correspondences between
S(Sent”) and M. For there are at most k sentences in our language £ be-
cause it contains at most k£ symbols. Nevertheless, the cardinality of M cannot
be pinned down. In contrast, there indeed exists a one-one correspondence
between S(Sent”) and Th, as shall be shown below.

In the case of SC, for any ultrafilter U, there is a valuation v such that
v(¢) = 1 if and only if [¢] € U, as is shown in (*). This has a counterpart in
PC:

Lemma 5. For any U € S(Sent™) and ¢ € Sent, the set V. ={¢: [p] € U} is
satisfiable.

Proof. We claim that V is consistent. For otherwise there would be a sentence
1 such that ¢ and —) are derivable from V in S. Hence, there would be some
finite ¢1, ..., ¢, € V such that {¢1,..., 6} Fpc ¥ A —p. This together with the
fact that [¢1 A ... A ¢p] € U implies that [¢] and [-¢] are members of U. This,
however, contradicts the fact that U is an ultrafilter.

At this point, we might be tempted to derive the satisfiability of V' from its
consistency straightforwardly. This is, however, not legitimate because the the-
orem of completeness is not presupposed here. We have to construct a model M
for it instead.

Let D be the countable set of individual constants of £. For any n-place
predicate letter P (n is a natural number larger than 0) of the language, we
assign it the n-ary relation R which is defined as follows: R holds between
ai, ..., an, if and only if [P(ay, ..., a,)] € U. Moreover, for every constant a of L,

8Suppose [4], [¢)] € Sent™. Then, [¢] M [¢] = [¢ A ] € Sent”. Similarly, [¢ V ¥] € Sent”,
and [—¢] € Sent”.
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we assign a to itself. The set D and the two assignments constitute a countable
L-structure M. Now we claim that (+) is true:
(+) M E p holds for every ¢ € V i.e. M is a model of V.

This can be shown by induction on num(¢)-the number of logical symbols
(A, =, and V) occurring in ¢ € V.

1. num(¢) = 0.

Since ¢ is a sentence, ¢ is of the form P(ay,...,a,). M F ¢ iff (a1,...,a,) € R
iff [P(a1,...,a,)] € U. But since ¢ € V, [P(ay,...,a,)] € U.

2. num(¢) = 1.

In this case, ¢ is of the form (2.1) ¥ A x, or (2.2)—), or (2.3) Yz P(ay, ..., an, x),
where 1 and x are atomic sentences.

In case 2.1, [ A x] € U. Since [¢p A x] is less than [¢] and [x] and U is a
filter, both [¢/] and [x] are members of U. Hence, M is a model of ¢.

In case 2.2, ¢ is 7). M is a model of ¢ iff [¢)] ¢ U. Since U is an ultrafilter,
Wl ¢ U.

In case 2.3, M is a model of ¢ iff for every a € D, (ay,...,an,a) € F, iff for
every n, [P(ai,...,an,a)] € U. Since VxP(ay,...,an,x) — P(ai,...,an,a) is a
theorem of PC and U is a filter, [P(a1, ..., an,a)] € U.

3. Suppose the claim (+) is true if num(¢) is less than k. We show that it
is true when num(¢) is k.

3.1 ¢ is Y A x, where the sum of ¢ and y is k.

[¢] and [x] are members of U. So by the supposition, M is a model of ¢ and
X; hence, it is a model of ¥ A x.

3.2 ¢ is =), where num(v) is k — 1.

[¢] ¢ U. So by the supposition, M is not a model of v; hence, it is a model
of —q.

3.3 ¢ is Vap(x), where if there is any free variable occurring in the formula
Y, it is z, and num(¢(z)) = k — 1. Recall that D is the set of all individual
constants of £. Thus, M is a model of ¢ iff it is a model of every v (a), where
a € D and 9(a) is the result of substituting a for all occurrences of z. Since
[¢(a)] € U holds for every a € D and num(i¢(a)) = k — 1, by the supposition,
M is model of ¥(a). [ |

With all the topological and algebraic resources at our disposal, we come
to prove the following theorem implying (Com):
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Theorem 8. There is a homeomorphism from (Th, Ty,) to (S(Sent™),Ts).

Proof. let h be such that for any 7' € Th, h(T) = {[¢] : ¢ € T}. We claim
that h(T) € S(Sent”), that is, it is an ultrafilter in S(Sent”). For every
[¢] € Sent™, either [¢] € W(T') or [¢]* € h(T). For if neither [¢] € h(T') nor
[¢]* € h(T), then ¢ ¢ T and —¢ ¢ T, which contradicts the fact that T is a
maximal theory. Moreover, it cannot be the case that both [¢] € h(T) and
[¢]* € h(T). For otherwise, ¢ € T and —¢ € T, which contradicts the fact that
T is satisfiable. So by Theorem [} A(T") is an ultrafilter. Thus, h is a function
from Th to S(Sent”).

As can easily be shown, h is one-one (injective). We show that it is also
onto, i.e. surjective. For any U € S(Sent”), the set T = {¢ : [¢p] € U} is
mapped by h onto U if it is a member of Th. As is already shown in Lemma/5]
T is consistent. Additionally, T is maximal. For if there were some sentence ¢
such that neither ¢ nor —¢ are in it, then neither [¢] nor [-¢] would be in U.
Nevertheless, this would contradict the fact that U is an ultrafilter. Since T is
a maximal consistent set, it is, by Lemma [5] satisfiable. Hence, T € Th.

Finally, we show that h maps open sets to open sets, that is, for any subset
X of Th, X € Ty, iff h[X] € T;. We just prove the direction from left to right
of the biconditional and the other direction can be shown in a similar way.
Suppose X € Ty,. Then, there is subset B of the base of the topology such that
X = U Us hX] = U hlUg]. We claim that h[Uy] = u([¢]). For every

UyeB UseB
T € Uy, h(T) € u([¢]). This is so because h(T') is an ultrafilter and [¢] € h(T).
So h{Ug] C u([¢]). Additionally, for every U € u([¢]), U is an ultrafilter and
[¢] € U. As shown in the last paragraph, {¢ : [¢)] € U} € Th. We claim that
it is a member of Uy, namely, ¢ € {¢ : ¢p € U}. This is so because [¢] € U.
Due to the construction of h, h({9 : [¢)] € U}) = U. Therefore, U € h[Uy]. So
u([¢]) € h[Uy]. Thus, h[Uy] is an open set in 7Ty; consequently, by Definition
XeTs. [ |

By Definition [9] and Theorem [5 S(Sent”) is compact. Since there is
a homeomorphism from Th to S(Sent”), Th is, by Theorem compact.
So (Com) holds.

6. Concluding remarks

Our proof of the compactness theorem for classical logic consists of several
crucial steps. Firstly, the problem of the compactness of the logical system
(SC or PC) is reduced to that of the compactness of some topological space.
Secondly, the Lindenbaum algebra of the system is set up and is then shown to
be a Boolean algebra. Thirdly, the Stone space of the algebra is shown to be



162 Weijun Shi

compact. Fourthly, the set of sentences whose equivalent classes are members
of an ultrafilter in the algebra is shown to be satisfiable (or all sentences of the
set can be assigned the truth-value 1 simultaneously). Finally, a homeomorph-
ism is constructed between the topological space and the compact Stone space.

This approach is easy to be generalized to the proof of the compactness
theorem for (both propositional and predicate) modal logic. However, instead
of providing a detailed argument in support of the viability of the general-
isation, I shall rest content with giving an outline of the proof by taking any
strong modal predicate system S as an example.? Such proof proceeds following
the just-mentioned steps. Firstly, we reduce the issue of the compactness of S
to that of the compactness of some topological space, which is the set of all
maximal, satisfiable theories in the language of S. Secondly, we construct the
Lindenbaum algebra of S in the same way that we used for classical logic previ-
ously. Thirdly, the Stone space of the algebra (which is a Boolean algebra) can
be shown to be compact. Fourthly, we have to prove that the set of sentences
whose equivalent classes are ultrafilters in the algebra is satisfiable. This can
be done by appealing to the notion of canonical models [Cresswell et al., 1996,
p. 261]. Finally, we show that the Stone space and the topological space are
homeomorphic.

Compared with the already existing methods of proof of the compactness
theorem for classical logic in the literature, which also bypass the completeness
theorem, our method of proof has two merits. Firstly, it appeals neither to
Tychonoff” Theorem nor to the notion of ultraproducts nor to the compactness
of Cantor sets. Instead, it makes uniform use of the concept of Stone spaces
of Boolean algebras. Secondly, it admits of a natural generalisation to modal
logic. Nevertheless, our method also has a disadvantage: it presupposes strong
logical systems.
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