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IIpoimenne KakK pevyeBoii akT B JIOTUKe AeiicTBUit”

I'ne6 Bukroposuuy Kapmnos

Caukr-Ilerepbyprekuii rocyIJapCTBEHHBINA YHUBEPCUTET.

Poccuiickass @eneparust, 199034, r. Cankr-Ilerepbypr, Menieneesckast auHus, 5.
E-mail: glebsight@gmail. com

Awnnoranusi: CraTbsi TOCBSIIIIEHA UCCAEJOBAHUIO TMPOIIEHNUST KAK PEYEBOTO aKTa M KaK Jeli-
CTBHsI, aCCOIMUPOBAHHOTO CO CJIOXKHOM CTPYKTYDPOW NPHUHATHSA penreHus. B mepBoil dacTu
CTaTbU MBI JleJlaeM Pl KPUTUYECKUX 3aMedaHuii B OTHOIIEHWH MeTOJOJIOTMU TaK Ha3. Iep-
dOpPMATUBHBIX MOAXOA0B K MPOIIEHNI0. Mbl MPUXOIUM K 3aKJ/IFOYEHHUIO, YTO TEOPUS PEUEBBIX
aKTOB B JIEWCTBUTEJIBHOCTH HE HCIOJBH30BAJIACH aBTOPpAMU <«IePPOPMATUBHBIXY IOIXOIOB,
U BCE CCBUIKHM HA Hee HOCHAT JINIIb HOMUHAJIBHBIN XapakTep. Mbl ycTpaHsaeM MeTOI0JIOrnde-
CKUe HeJ0YeThl IBYyX MepMOPMATHBHBIX MOIXOI0B K MPOINEHNI0, KOMICCUBHOTO U JTUPEKTUB-
HOTO, UCIOJIB3Yyd AJIA TOr0 JIOTUYeCKUil almnapaT, B OCHOBe KOTOPOI'O JiexKaT CeMaHTUYeCcKUue
nusien JIOTUKY feiicteuil Bennana. HaMm ynaercss onpoBepruyTh 3asBJIEHHS PsiZia aBTOPOB, 3a-
HATBIX UCCJICIOBAHUEM IIPOIIEHUHA, O TOM, YTO BO3MOXKEH CHHTETHYECKHUN IIOAXOL K JaHHOMY
denomMeny, 00bEINHATIONINI KOMICCUBHYIO U JIEKJIAPATUBHYIO HHTEPIPETAIINY BHICKA3bIBAHUST
« 41 Tebst poIaoy.

Bo BTOpOIl, KOHCTPYKTUBHOI, YaCTH CTATHU MBI UCCJIEAYEM BO3MOXKHOCTH KJIACCUIECKOI JIO-
TUKH JefiCTBUl, KOTOPBIE Ta MPEIOCTABJISET /I TOTO, YTOOBI YKa3aTh HA OT/IMIHE CJIYIAEB
0TKa3a MPOIIAThH OT CIyYaeB YKJIOHEHUsI OT IpomieHus. Mbl moka3biBaeM, 9TO yJI0BIETBOPH-
TEJIBHO 3TOT BOIPOC MOXKET ObITh Pa3pelleH CPeACTBaMU JIOTHKU JIEHCTBUsSI Yepe3 MpUBJede-
HI€ CIIEIUAIBLHO YCTPOEHHBIX SI3bIKA, MOJIEIBHON CTPYKTYPHI U CHHTAKCUIECKUX OITPE/IETEHNUI,
obecrieanBaiONmX (GUKCAIMIO JABYXYPOBHEBON CTPYKTYPbI HIPUHSATHUS PEIEeHUs O IIPOIIEHUN,
KOTOPOI1 TIOJIB3YETCsl areHT->KePTBa. MbI BBICKA3bIBAEM IPEIITOJIOKEHE, UTO ONMMCAHHAS HAMU
dopma npuHATHS pErmeHnii MOXKET GBITh ACCOMUUPOBAHA HE TOJIBKO C TMPOIIEHUEM (B 9€M MBI
BUJUM IIOJIB3Y st 0Tpacn GpuaocodpCKOro 3HaHUs, 3aHATONH STUM (HEHOMEHOM ), HO U C APY-
UMM, [TOJIOOHBIME €My JeHCTBUsIME (B 9YeM MbI YCMATPUBAEM HOJIb3Y JJIsl JIOTUKU JeHCTBUI B
€e TIPUKJIQTHOM, W, BO3MOXKHO, TEOPETUIECKOM aclekTax). [Ipeokennas naMu nues arenT-
HBIX JIOMEHOB, KPOM€ TOr0, IIPUMEHUMa B ODIIEill JIOTMKe JEeHCTBUS [IPU aHaJmM3e IIpobJieM,
aHAJIOTUYHBIX MTPO6JIeMe Pa3INJYEHUs] CIydaeB OTKA3a U yKJIOHEHWUSI.

* PaBora Boinoaena npu nozaepxkke rpanta PH® Ne 20-18-00158 «Dopmasibaas dustoco-
dust aprymMeHTaIn ¥ KOMILIEKCHAas METOJ/IOJIOIHs ITIOMCKa U 0TOOpa pelieHunii criopay. 1 6J1a-
roJlapeH aHOHMMHBIM PelleH3eHTaM 33 BHUMATEIbHOE OTHOIIIEHUE K TEKCTY CTATbU M PsiJ| 3aMe-
qanuit. VIx mpopaboTka cKa3ayach IOJOXKUTEIBHBIM 00pa30M Ha M3JI02KEHUHU B, KPOME TOro,
obpaTuia MOe BHUMAHNE HA HOBBIE JIOTUYECKHUE CIOXKETHI, HEIIOCPEICTBEHHO COIPUKACAIOIIIH-
ecs C TeMOI IPOIEHUsI.

© Kapmnos I''B.
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1. HOI(XO,Z[]’:)I K IIPOIMEHNI0O B paMKaX TeoOpuun pedeBbIX aKTOB

Cpeau oTBETOB, KOTOpbIE JAai0T (prjiocodbl Ha BOIPOC O TOM, YTO JICJIAET
areHT, KOrJa IIPOU3HOCUT IpeljiozkeHne «g Tebs Ipoliai», paclIpoCTpaHeHbl
CJIeJIYIOINME: OHA W/ OH COODIMAET O CBOEM TEKYIIEM SMOIMOHAJIBLHOM COCTOSI-
HUH; JaeT oberanme BecTu cebsl ompeaeIeHHBIM 00Pa30M CO CBOMMHU OOW TIUIIEH
I OOMIYMKOM; OTIIYCKAET OOMIUMIe WM oOmaduKky Hekmit mour. Ilopsimok B
9TO MHOXKECTBO OTBETOB BHOCHUT TeOpHsl peueBbiX akToB :kona Ocruna. Torma
HUCXOIHBIA BOIIPOC TPAHC(HOPMUPYETCsl B BOIPOC 00 MJJIOKYTHBHOI cujie pede-
BOTI'O aKTa, BBIPAKEHHOTO JIOKyImeil «£ Tebst mpomaio». Takas ero mocTaHoBKa
JaeT rapaHTUHd TOrO, 9TO OTBET o0sg3aTebHO OyleT HalijeH, TaK KaK TEOpHs
pevdIeBbIX aKTOB HpeTeHI[‘yeT Ha TO, YTO OHa OIINCBIBAET M MCTOJIKOBBIBACT 6C€E
BO3MOZKHBIE CIIOCOOBI TOBOPHUTDL, BCE BHJBI PEUYEBOro B3amMoueicTsus. Kpome
9TOr0, BOIIPOC, C(OOPMYIUPOBAHHBIN TAKUM 00pa30M, MPEJJIAraeT UCCIIeI0BaTe-
JIIM HEKOTOPBI MeTo; ux pabora Oojbllle He CBOAUTCA K IPOCTOH (pukcanun
I/IHTyI/IL[I/Iﬁ Ha TeMy TOI'0, 9TO 2Ke TaKOe€ IIpOIleHNre, TaK KaK Tellepb BbIsICHEHUE
GurI0coPCKOro COMEPKAHUS 3TOI0 SABJIEHHS, IPOUCXOIUT IOCPEICTBOM IIE€pe-
YUCJIEHUSI OTJIMYUTEJIbHBIX CBONCTB THUIIOB PEYEBLIX aKTOB, ¢ KOTOPBIMH IIPO-
[IEHNE MIPEeIJIAraeTcsl €CJIM He OTOXKIECTBJISITh, TO ACCOIMIPOBATh.

B cBoeit pabore «Kak npousBoaurs sefictBust npu momoru cjios» |Ocrus,
1999|, cpean npounx crocoboB UCHOIb30BaHUs si3bika, OCTUH oTMedaeT Gexa-
OUTUBLI — peYeBbIe JIEHCTBUSA, C ITIOMOIILI0O KOTOPBHIX ar€HThl BHIPAXKAIOT OTHO-
[eHne K MOBEIECHUIO JIPYT APYTra: OH00PSIOT €ro Wjid, HAIIPUMED, BBIKA3LIBAIOT
B CBsI3U C HUM cBoe BoaMmyiIneHue. [Ipenmoxenne «¢ Tebs mpoImaios, HCTOIKO-
BaHHOE KaK 0exabuTHB, 03HAa4YaeT, 4To ero aBTop (B paborax, MOCBSIIEHHBIX
[POIIEHNIO, — TaK HA3. «XKePTBay» ) COOOIMIAeT 00U TINIE MU OOUIIUKY TO, YTO
OH W OHA OOJIBbINE HE UCHBITHIBACT TOTO I'HEBA, B CBA3U C HAHECEHHON OOUION,
KOTOPBLI B HEM WM B HEH CJIeI0BAIO OBl OXKHUIAATL. ¥ TOUHSISI 3Ty WHTEPIIPE-
Taruo, Brepsble npepiokennyo Joram Haber [Haber, 1991], Glen Pettigrove
MUIIIET, 9TO CO/IePrKaHNe OTHOIIEHUS KEePTBhI K 00U TIHIle WU K OOMTINKY U KO
BCeil CUTYaIlUN B II€JIOM, IIepefaHHoe 0exabUTUBOM «$1 Tebst MPOIa», MOXKET
OBITH JTAHO B CJIEIYIOININX [IPEJJIOKEHUSIX: TOBOPAIINI yOeXKIeH B TOM, ITO €My
I el JeficTBUTEeIbHO Oblia HaHeceHa oOu/ia aJipecaToM COOOIIEHUsT O IPOIIe-
HUW; TOBOPSAIINANA JEMOHCTPUPYET OTCYTCTBHE HAMEPEHUs IJIATUTH OOMITIUKY
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Ilporierne kak pedeBoi aKT B JIOTHKE JIEHCTBUIT 11

TeM K€ U CBUJIETEJILCTBYET O TOM, UTO Telepb OOMITINKY WU OOUTIUIE CJie-
JyeT PacCUYUTBHIBATH Ha HEKOTOPYIO CTEIEHb PACIIOJIOXKEHUS, MMOJIOKUATETHHOTO
OTHOIIIeHUsI K Hell Win K HeMy €O CTOpOHbI »kepTBbl [Pettigrove, 2004, p. 379].

B cooTBeTcTBUN ¢ KOMUCCUBHBIM IIOJIXOJIOM K IPOIIEHUIO CKa3aTh «f Te-
Os1 TIpOIA0» — O3HAYAET COBEPIINTHL KOMUCCHUBHBIN PEUEBON aKT, T. €., Ha-
npuMep, obenars 00U IIuIEe Win OOUIINKY, UTO B OyJIyIeM OTHOIICHUS, Pa3-
pyHnieHHble €€ nJIn ero CjoBaMMu HJIN IIOCTYIIKaMH, CHOBa CTAHYT TaKUMHN KaK
npexje. Pettigrove ykaspiBaeT Ha TO, 94TO mIpejjioxkenne «fZ Tebs mpormaros,
MHTEPIPETUPYyEeMOe KaK ODelanue, CIyKUT TapaHTUei, BO-IIEPBbIX, TOI'O, YTO
JKepTBa He Oy/eT IJIATUTL 3a ODHJY TEM Ke, M, BO-BTOPbBIX, TOI'O, YTO OH HJIH
OHA T'OTOBBI MPOSIBJIATH 0JIAT0XKEJIATETLHOCTD MO OTHOIIEHUIO K OOUIUUIE WU
00uTanKy. Pa3zBuTie KOMUCCUBHOIO MOX0/1a, 3AK/IIOYAIONIEECs B OIUCAHUU CO-
JieprKaHUsT HAKJ/IaIbIBAEMbIX ITOI0OHBIM O0EIaHuEM 0053aTETIbCTB, TPEIIOKEHO
B [Warmke, 2016|. 31ech, B yacTHOCTH, OTMEYAETCsI, YTO XKEPTBA, OCYIIECTBIISIS
KOMUCCUBHBII peUeBOil akT, OepeT Ha cebst 00sI3aTe/IbCTBA, 3aIPEIIAIIINE eMy
WA eif TOPUIATH OOUIIUILY WIn OOMIINKA 3a Te JEeHCTBUS, KOTOPbIE IIPUBEIN
K obue.

B sokymun «4 Tebs mnporaioy AeKJapaTUBHBIN I0X0 IIpe/jiaraeT BHU-
JeTh JeficTBre, aHAJOTMIHOE AefiCTBUIO IIOMUJIOBAHUSI B CYJIeOHOI cICTEME, OT-
Ka3y OT B3BICKUBAHUS 10Jra B cepe (PUHAHCOBBIX OTHOIIEHUH WIH OTIIYIIEHIIO
rpexoB. OCyIecTBUTh TPOIIeHNe-IeKIapaTHB — 3HAUAT CJIeIATh TaK, IYTO BbI-
CKa3bIBaHME, COCTABJIAIONIEE €ro IPOIO3UIMOHAILHOE CO/lepKaHue, OyIeT cun-
TAThCS UCTHHHBIM HMEHHO ITOTOMY, 9TO OblLiTa OCYIIIECTBJIEHa COOTBETCTBYIOIIA
Jiokynust. [1ogobHO TOMY KaK IOCPEICTBOM Ipou3HeceHus! JIOKYIuu «O6bsiB-
JISIO cCOOpaHme OTKPBITBIM Y, COOPaHUe NefCTBUTEIHHO OTKPBIBACTCS M HAUNHAET
CBOIO paboTy, IIOCPEICTBOM JIOKYIIUN «£1 Tebst MpOoIay OOUIINIE UIN OOMIIN-
Ky JlapyeTcs IPOIIeHre, U OHA WJIU OH, B TOT K€ CAMbIii MOMEHT B IJIa3aX CBOEH
2KE€PTBBI, CTAHOBSITCS TEMHU, KEM OHHU OBLIN JIO TOro, KaK 00ua ObLjaa HaHEeCeHa.

Takum obpazoM, ecyiu 6€XaOUTUBHBIN MOIXOJ BUIUT B COOTBETCTBYIOIIECH
JIOKYIIU PAlopT 00 M3MEHEHUU SMOIMOHAJBHOTO M KOTHUTHBHOI'O COCTOSIHUST
2KEPTBBI, 8 KOMUCCHABHBIN TOIXOM OTOXKIECTBIISIET ee IIPOU3HECEHNEe C JIefiCTBI-
€M, CO3JAIONIUM T€ WJIM WHBIE 00s13aTe/IbCTBA, KOTOPBIE TOJXKHBI OBITH HCIIOJI-
HEHbI B Oy/LyIleM U »KepTBoii, u obuunieil (06UIUUKOM), TO JeKJIapaTHBHBII
[IO/IXO0J, MHTEPIPETUPYET JOKYIuio «Z Tebs mpoInaio» Kak MOCTYIOK aHaJIO0-
TUYHBIA aMHUCTAM WJIX PA30PBAHHON M yTPATUBINEH U3-3a 9TOrO CUJIY JIOJITO-
BOIl pacCInCKe, & CUTYaIlnio ee MCIOJIb30BAHUS — KaK TaKylo, KOT/la CKa3aTbh U
cJesIaTh — OJIHO.

[TepBoHAYAIBHBIN WCC/IEIOBATEILCKAN HHTEPEC K MIPOIIEHNIO BBI3BAH HEOJI-
HOZHAYHOCTHIO OTHOIIEHUsI YKA3aHHBIX IOJAXOI0B JApyr K Jpyry. KoHKypupy-
for Jim oHu? Vi, HAIPOTHUB, KaXKJbIil M3 YKA3aHHBIX IOJXOJI0B 3aTPAruBaeT
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KaKOoe-TO OJIHO, HamboJiee CYIIECTBEHHOE CBOWCTBO IPOIEHUsT, U, OYIydn 00b-
eIMHEHHBIMI B PaMKaxX HEKOW CHHTETHYECKON TEOpHH IPOIIEHUsI, OHU BMECTE
JIAJIyT COTJIACHBIE M KaK MOYKHO DOJIee MOJIHBIE OIIUCAHNE U HHTEPIIPETAIIIO 3TO-
ro ¢penomena? Haydnast jimreparypa, Kak U CJI€I0BaI0 OKHIATD, JaeT PasHble
OTBETHBI Ha 9THU BOIIPOCHI.

Tak, Pettigrove macranBaer Ha KOMOMHHPOBAHHOM IIOJIXOJ€ K IIPOIIEHUIO,
COCTABJIEHHOM U3 KOMUCCUBHON U 6eXabUTUBHON MHTEPIIPETAINN COOTBETCTBY-
oIl JIOKYIIMK, B TO BpeMsl KaK JeKJIapATUBHBIN TOIXO0J, YIEJISIONII N3 THII-
Hee BHUMAHME OOWIUKY U HEIOCTATOYHO IOJIHO aHAJU3UPYIONIUI [TOBEJICHHUE
JKEPTBBI U aBTOPA JIOKYIMH-IIPOIIEHNUsI, BUIUTCS €My HAaUMEHee MMPUEeMJIEMbIM
u3 Beex (cm. pasgen «The Forgiveness for which We Hope», [Pettigrove, 2004}
p. 388| u masee).

Warmke, mHamporus, paspabarblBaeT CHHTETHIECKUI ITOIXOI, 00hEeIIMHSIO-
muii KOMUCCHBHBIN 1 JeKJIapaTuBHbII moaxoas! (cm. [Warmke, 2016, p. 701]),
[pUYIeM OCHOBHAsI aHAJUTHIECKasi pabOTa OCYIIECTBJISIETCS UM B paMKax I10-
CJIETHETO: UMEHHO B €r0 TEPMHUHAX OMHUCHIBAIOTCS M UCTOJKOBBIBAIOTCS M3MEHE-
HUsT HOPM U 00sI3aTe/IbCTB, CBSI3BIBAIONINX YKEPTBY U OOMTUUILY HJIU OOUTINKA,
YTO MPEJICTABIISIETCST TOMY UCCIIEIOBATEITIO HANDO0Iee BAKHBIM 3JIEMEHTOM TIPO-
IEHUS.

[Tepsoblit Borpoc, Ha KOTOPBIN MBI Ja€M OTBET B 9TOH CTATbe, 3TO BOIIPOC O
TOM, B KAKUX OTHOIIIEHUSX HAXOMIATCS MEXKJIy COOO 1Ba M3 YKA3aHHBIX IO
XOJIOB, KOMUCCUBHBIN U JIEKJIAPATUBHBIN: CJIE/IYET JI PAacCMaTPUBATh UX KaK
KOHKYPUPYIOIIUE WU K€ OHU MOTYT JIOHNOJIHATHL Jipyr jpyra? OO0cyxKjieHuro
3TOr0 BOIIPOCA MPEIIECTBYET KPATKOE KPUTUIECKOE UCCIEIOBAHNE PACCMATPU-
BaeMBbIX IOJIXOJIOB C TOYKHU 3PEHUA TOH METOJIOJIOTUU, KOTOPYIO OHU HCIIOJIb3Y-
10T. B 3TOM 00CYyXKIeHNH MBI MOTBITAEMCS ONPEIEUTh JeHCTBUTEILHO JIM 3TU
IIOJIXO/TbI BO3HUKAIOT KaK CJIEJICTBUE IIPUJIO?KEHUS] TEOPUU PEUEBBIX AKTOB K IIPO-
MEHUI0. DTUM TeMaM OTBEJI€HA Ie€pBasi, KPUTUIECKAasi, YACTh CTaTbH, €€ Mapa-
rpador 2 u 3. Bo BTOpoii, KOHCTPYKTUBHO, YaCTH MBI 0OpaIiaeM BHEMAHUE Ha,
CTPYKTYDY HPUHSTHS areHTOM PEIIeHUsi O MPOIIEHNHN, KOTJa OTCyTCTBUE Jeii-
CTBUsI, ACCOIUUPOBAHHOTO C IIPOIEHUEM, MOXKET IIOHUMATHCS U KAK OTKA3 YKePT-
BBI IIPOIIATDH, U KaK €€ YKJIOHEHHUE OT TOI'0, YTOOBI IPOCTUTH 0bm1unKa. B cBs3n
¢ 3TuM (HDEHOMEHOM MBI JJa€M OTBET HA JBa BOIIPOCA, KACAIOIIUXCs CIIOCOOOB MH-
TepIpeTaluu YKA3aHHOr0 OTJIMYHUS CPEJICTBAME JIOTHKY JieficTBuil. Bo-niepBbIx,
B maparpade 4 MBI ITOKa3bIBaeM CIIOCOD, TIPU TOMOIIK KOTOPOTO YIAETCT Pas3-
JINYATH OTKA3 U YKJIOHEHUE OT IIPOIIEHUS CPEJICTBAMU KJIACCUYECKOHN JIOTHKH
neficrust 6esHanosckoro tuna (ST IT-noruku). Bo-sropeix, B naparpade 5
MBI OTBEYaeM Ha BOIIPOC O TOM, KaKWe €Ile €CTh MHCTPYMEHTHI B PACIIODsZKe-
HUW JIOTWKY JEeACTBUSA JIJI UHTEPIPETAIINN PA3HDLIX JIeUCTBUM, OKAHINBAIOIIIX-
CsI OJTHUM U TEM 2Ke Pe3y/IbTaTOM, U IPEeJIaraeM OIMH U3 TAKUX WHCTPYMEHTOB,
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6Jtarojiapsi KOTOPOMY IPOIIEHNE MHTEPIPETUPYETCH KaK IIPOIECC, 3aKJI0YaiO-
UiicsT B TPUHSTAN *KEPTBON HECKOJIBKUX YIIOPSITIOUEHHBIX CIEIUATIbHBIM 0bpa-
30M, Pa3HOYPOBHEBBIX PEIIeHUl O BO3MOYKHBIX JEHCTBUAX B OTHOIIEHUU OOM/I-
UMb WK 00U TIUKA. BBIBOJIBI U JIOTIOJIHUTE/IBHBIE 3aMEUYaHUsT K 00CY 2K Ia€MbIM
npobyieMaM u popMaIu3MaM, KOTOPbIE MbI UCIIOJIbL30BAJM IJId UX AHAJIM33 U
peIleHns, Mbl IIPUBOJINM B 3aK/IIOYUTEILHOM Taparpade 6.

2. IlpomneHue u Teopusi pe4eBbIX aKTOB:
NPUJIOXKEHNEe WJIA ITPOCTOE OIMCAHUE B TEPMUHAX !

Eciyin 661 Teopust pedeBbIX aKTOB IEHCTBATEBHO CJIYKUJIA UHCTPYMEHTOM,
C TTIOMOII[HIO KOTOPOT'O MIMETCsS OTBET Ha BOIIPOC O TOM, UTO TAKOE IIPOIIEHHE, TO
TaKOM IIONCK BBITJIsiIe]T Obl nHAYE, YeM 3T0 uMmeeT Mecto y Haber mim Pettigrove.
B sTom ciydae ecrecTBeHHBIM OBLIO OBI, HAIIPUMED, TAKOE PACCYKIEHUE: JTOITyC-
Kasl, 9TO JOKYIus «Zl Tebst mpoInas OCYIIECTBIAETCA ¢ WIJIOKYTUBHOM CHJION
KOMMCCHBHOI'O THIIA, OYIeM CIUTATh, ITO B 9TOM CJIydae (pOpMa PeIeBoro akTa,
BBIPAXKAIOIIEro IpoIeHne, Moao0Ha (popMe KOMUCCUBHBIX MJLIOKYTHUBHBIX aK-
TOB, K YHUCJIy KOTOPBIX IIPUHAJJICZKUAT, B YACTHOCTHU, U obemanue. asbiire pac-
Cy’KJeHne, B paMKaxX IIPUJIOYKEHUSI TEOPUN PEUEBBIX aKTOB K IIPOIIEHUIO, MOTJIO
OBl IPOJIBUTATHCST JIBOSIKMM IIyTEM: UJIU Uepe3 COMOCTABJIEHIE OTIUINTEHHBIX
XapaKTEePUCTHK KOMICCHBHON MJIJIOKYTHBHOW CHJIBI (& He Oberanusi, T. €. KOH-
KPETHOI'O UJIOKYTHBHOIO aKTa, OTHOCSIIErOCsi K THILY KOMUCCHUBOB) C (DeHO-
MEHOJIOTHIECKUM OIMCAHUEM JeHCTBUTEIbHBIX MPAKTUK IPOIIEHUsS U O0HAPY-
JKEHHUE MePBOr0 BO BTOPOM; WJIK Yepe3 BbIsIBJIEHHE PA3HOOOpa3HBIX (PEHOMEHOB
[POIIEHHUsI CPEJICTBAMI «JIUHI'BUCTHIECKON (beHOMeHOI0TNN» B MaHepe Octu-
Ha, TJIe CKa3aTh « ¢l TebsI MPOoIaoy 3HAYNT B KAKOM-TO CMBICJIE IIO00OEIATD, TN
CBsI3aTh cebsi 00s13aTeIbCTBOM, UJIU MOPYUUTHCS, UM TOPXKECTBEHHO 3asIBUThH,
WJIN 3aPEeIbCsl, MJIN IIOMUPUTHCS, MJIM TOCINTATH 3aC/ Iy KABAIOIINM JOBEPHUsT TN
MIOIXOIATIINM, UJIU COTJIAIIATHLCS Ha OIPeesICHHbIE YCIOBUSA U TaK JaJiee.

O,[LH&KO IIPUBEP2KEHIIbI pacCMaTpuBaeMbIX IIOJXO0J0B CKJIOHHBI HCIIOJIB30-
BaThb TEOPHIO PEYEBBIX AKTOB KaK HE OPTraHOH, &, OMMPasCh Ha (PUI0COPUIO
CO3HAHWS, KYJBTYPHYIO aHTPOIOJOTHIO WJIM TEOPHUIO IMOIINIA, CKOpee KakK Ha-
60p TEPMUHOB, C IIOMOIIBIO KOTOPBIX yI00HO OIMUCHIBATH OOHAPYKEHHBIE CPEJI-
CTBaMH yKa3aHHBIX oTpacieil (puirocodCcKoro 3HaHus CBOiicTBa mpoleHus. B
CBSA3M C 9TUM HEOE3BIHTEPECHO YKa3aTh Ha TO, YTO IPUEM, K KOTOPOMY IIpuode-
raeT B CBOEM HCCJIEIOBAHUN IPOINEeHMsI, HampuMep, Downie, HAaOMUHAET, KaK
OB MBI CETOJHSI CKa3aJi, IpUMeHeHWe MpuHiuma Koomeparnuu [lona ['paiica
1 IIOHUCK C €ro IIOMOIIbI0 KOMMYHHKATHBHBIX MMILIMKATYD IPEIIOyKeHns «1
Tebst nporao», cM. [Downie, 1965|. Mcnonbsys tpuamy Teopun Octuna (10-
KYIisl — UJUIOKYIUsST — TIEPJIOKYIINST), MOXKHO yTBEDPXKJIATh, YTO 3JI€Ch, KaK W
B YKA3aHHBIX IOJIX0JaX BOOOIE, OCHOBHBIM IIPEIMETOM HHTEPECA CTAHOBHUTCS
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He WIJIOKYTUBHBIN, a IMePJIOKYTUBHBIN aKT, He KOMMYHUKATUBHAsI, & ITparMaTu-
Jeckas XapaKTEePUCTUKA COOTBETCTBYIONINX BHICKA3BIBAHUIA.

CrnemoBarenbHo, mepes HAMU He TPUIOYKEHNe WHCTPYMEHTa K HEKOTOPOI
HEU3BECTHON 0OJIACTH, KOT/Ia MBI HE 3HAEM, UTO TaKOe IPOIIEHNE, HO HAJIEeMCs
y3HaTh, COIIOCTAaBUB COOTBETCTBYIOIIUM IIDEJJIOZKEHUAM, B KOTOPbBIX OHO BbIpa-
2Kaercsi, (POPMBI WA CTPYKTYPhI, COCTABJISIONINE COJIEPYKAHNE TEOPUU PEUEBBIX
aKTOB (I/I B TOM BH/JIE, ¥ C TEMU OI'PAHUYCHUSMU, C KOTOPBIMHU OHU B 3TOW TEOpUU
[IPEJICTABJICHBI ), a B GOJIBIIEIl CTEIEHN TTOJITOHKA COBOKYITHOCTH BBICKA3bIBAHUIT
O IIPOILEHUHU, IIOJYYEHHBIX APYTUMU CPEICTBAMU U U3 APYI'UX UCTOYHUKOB, IO
TEPMUHOJIOTMYECCKUN allapar 3TOH TeOPpUU.

EC.HI/I COIVJIaCUTBCA C TeM, YTO TeOpHUusd PpeUYeBbIX aKTOB BCE 2KE HCIIOJIb3YyeT-
csT KAK WHCTPYMEHT XOTsI OBbI SMU30IMIECKN, TO 37IeCh MBI OOHAPYYKUM CBOETO
pojia 3a0BeHHE UPE3BBIYAIHO BAXKHOTO Pa3JieJIeHUsl WJLJIOKYTUBHOIO aKTa Ha
WITIOKYTHBHYIO CHJIY W MPOMO3UIIMOHAIBHOE COMEpIKAHMe, KOTOPOoe COOJIONA-
ercst HeyKoCHuTeJbHO, Hanpumep, Jxonom Cepjiom, HO KOTOpPOe HEPUOUIE-
CKH <«IIPpOBaJIMBaeTCsi» B paborax ocHoBaresst Teopun Ocruna. [Ipudyem Heb3st
YTBEPXKJIaTh, 9TO 3TOT (haKT YCKOIB3HYJ OT BHUMAHHUS TeX, KTO BHEC CYyIIe-
CTBEHHBII BKJIAJ B Pa3pabOTKy COOTBETCTBYIOIINX IOIXO0J/I0B K IIPOIIEHUIO, OC-
HOBAB UX, TeM He MeHee, UMeHHO Ha paborax Ocrtuna, a He CepJra win Jlanmssrs
Bannepsekena, KOTOpble TPEIJIOKIIN TEOPETUKO-MHOXKECTBEHHYIO TPAKTOBKY
JIJIsT OCHOBHBIX TTOHSITHI TEOPUH ¥, KPOME TOTO, C(hOPMYINPOBATN 1 OO0CHOBATH
JJIdd HUX PAJl JIOTHYIECKHUX 3aKOHOB.

Tak Pettigrove BbIpazkaeT CBOIO 0OECIIOKOEHHOCTb KOPPEKTHOCTHIO ITOCTPO-
eHnsi 6€XaOUTUBHOIO TOJIXOJIa B CBSI3U C TE€M, UTO COOTBETCTBYIONINN THUII MJI-
JIOKYTUBHBIX aKTOB olpeessiercss OCTUHOM «CKOpPee ¢ TOUYKHU 3PEHHsT UX IMIPO-
IMO3UITIOHAJBHOTO COJIEP>KAHUS, & HE C TOUYKHU 3PEHUs UX WIJTOKYTHUBHOM CH-
JIBI». DTO, OIHAKO, HE MEIIAeT eMy II0JIb30BaTbCsl TeOpHell PEeUEBBIX aKTOB B
penakiun OCTHHA, CChLIAYICH HA TO, 9YTO Tak mnocrymnai Haber, «BHecimuii Han-
DoJiee CyIIEeCTBEHHBIN BKJIAJ B UCC/IEI0BAHNE WJIJIOKYTUBHBIX CHUJI IIPOIICHUSY,
cM. [Pettigrove, 2004, p. 388|.

Ha ocnoBanum cka3aHHOrO MbI 3aKJIOYAEM, 9TO Jiji TOTO, IYTOOBI BHECTH
SICHOCTB B BOIIPOC O COOTHOIIEHUH IIOAX0L0B K IPOLIEHUIO, HCIOJIb3YIOIINX JJIe-
MEHTBI TEOPUH PEUEBBIX aKTOB, HY?KHO PACCYXKJIAThH TaK, KAK €CJIU Obl UX aBTO-
pbl He UTHOPUPOBAJIN Pa3/Indie WIIOKYTHBHON CHUJILI U IIPOIO3UIINOHAILHOIO
conepzkanus. Jjist Toro 9Tobbl 3TO ¢le/iaTh, Mbl HAMEPEBAEMCS IIPUBJICYb K HC-
CJIEJIOBAHUIO YKA3aHHOIO BOIIpoca (POpMAaJIbHO-JIOTHYECKHE CPEICTBa, C IOMO-
IO KOTOPLIX OyAeT HETPYIHO (DUKCUPOBATH CTPYKTYPY MJJIOKYTHBHOIO aKTa.
WHCcTpyMeHT, KOTOPBI MBI OIHINEM B maparpade 2, uMeeT CBOMM OCHOBAHUEM
dopMaJIbHbBIE UCCICTOBAHUS PEYEBBIX AKTOB CEPEINHBI U KOHI[a 90-X romoB mpo-
IIJIOTO BEKA; [IPeXKJie BCero OHU IpejcTaBieHbl B pabore |Searle, Vanderveken,
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1985| u, 3arem, B nByxTomuuke |[Vanderveken, 1990; Vanderveken, 1991|. Tax
KaK 3Th (POPMAJBHO-JIOTUIECKUE IITYIUN PEUEBBIX aKTOB, B CBOK OYEpE/ib,
ONMpaJuCh He Ha OpUTIMHAJbHYI0 KoHIenmuioo OcTtuHa, a Ha Teopuio Cepia,
13 KOTOPOW OBLIN HCKJIIOYEHDLI peYeBble aKThl 0eXaOUTUBHOIO THIIA, MBI TaK-
Ke OyneMm ciiefoBaTh 9TOH Oojiee Mmo3aHel u JIydImuM o0pa3oM 000CHOBAHHOMN
KJIACCUPUKAIINN TUIIOB PEYEBBIX aKTOB. VI3 Tpex yIOMSAHYTHIX HAME ITOIXOI0B
K IIPOIIEHNIO HaC, TaAaKUM 06pa30M, 6y,[[yT UHTEpEeCOBaTh IIPEUMYIIIECTBEHHO J/IBa
nocsenunx. (BexabUTHBHBIN MOAXO/] B CUJLy TOTO, YTO OH KACACTCS THHAMUKN
IICUXOJOTUIECKIX COCTOAHUIL TroBOpsAIIero, Tpe6yeT, O4Y€BUIHO, HECKOJIbKO MHO-
IO MHCTPYMEHTAPHsI, YeM TOT, KOTOPBI UMEeTCsI B HAIIEM PACIOPSI?KEeHUH. )
Eie onua mcTouHMK GOpMAIbLHBIX MTOCTPOEHUM, MAHHBIX B maparpade 2,
C IOMOIIHIO KOTOPBIX MBI IIOCTapaeMcCs BHECTH $ICHOCTh B BOIIPOC O COOTHO-
IMEeHNN YKa3aHHBIX IIOIXOI0B K IIPOIINEHNIO, UX TJIaBHBIN JIOTMYECKON JBUT'a~
Tejib, — JIOruKa JieficTBuil B peraknuu H. Bennara, n3Becraas mon Ha3BaHU-
em STIT-noruku. Yuraresb, 3HAKOMBIN JIMIIb C OPUTHHAJIBHBIMU paboTaMu
Bennana konna 90-x romos mwin ¢ monorpadueii Ixxona Xopru [Horty, 2001]
IO JIEOHTHYECKOI Jjioruke, rae ST 1T-jIoruka IMMpoKO IMPUMEHSIETCSl KaK CpPeJl-
CTBO pasperteruns GuIocoPCKUX 3aTPYIHEHNN, He OOHAPYKUAT B allllapaTe, MC-
[IOJIb3YEMOM HAMU, OOBIYHBIX OIPEIe/ICHUil JJisi OlepaTopoB JeicTBuil astit-,
dstit- m npyrux. Tak Kax mpeaMeTr HaIero WHTEpeca, U B OCODEHHOCTH 9TO Ka-
CaeTcsl MEePBOil 9aCTU CTATbU, IJIe Mbl PACCMATPUBAEM B KPUTHUYECKOM KJTFOUE
«mepdopMaTUBHBIE» TTOIXOIbI, 3AKJII0YAETCA B U3yUIEHUN JIOTUIECKAX CBOWCTB
JeiicTBUit 0cOO0TO pojia, peUeBbIX JAeiicTBUl, B Taparpade 3 Mbl BBOJUM CIIEIIH-
aJIbHBIE OIEPATOPHI JIEHCTBHSI, COOOPA3HO C BUJIAME PEYEBBIX aKTOB, B KOTOPBIX
BOILIOIIAETCSA, B CBETE COOTBETCTBYIOIIUX IIOJXOJOB, JIOKYIUsl «2 Tebst mpo-
maio»'. B maparpade 4 u, B ocobennocTH, B naparpade 5, JJIsl TOro, 9TOObI
HHTEPIPETUPOBATL (DOPMYJIBI, OIMUCHIBAIONINE CTPYKTYPY HPUHATHUS PEITEHUsI
areHTOM-KepPTBOil O MPOIIEHNN CBOMX OOMIIHUIIBI MJIM OOMIINKA, MBI CHOBA, MC-
MIOJIb3YEM MOJIE/IbHBIE CTPYKTYPBI U MOJIEJIH, CO3IAHHbBIE IO/ BJAUSHIEM JIOTHKI
neficreuit BesHalra, XoTs 1 He BOILIOIIAIONINE €r0 UJIeN B HEM3MEHHOM BHJIE.
O/iHaKO U B OCHOBaHUU KJIACCHIECKUX OIEPATOPOB JeHCTBUI, U B OCHOBAHUU
OIIEPATOPOB PEYEBLIX AEHCTBUil, KOTOPBIE MPEjIaraeM Mbl, JIEKUT OJHA U Ta
JKe CeMaHThu4ecKas uiesi. B cooTBeTcTBUM ¢ HEil IeiiCTBHE aCCOIUUPYETCS C
ImepexoaoM M3 JaHHOI'O MHOXKeECTBa ONMCAHUN ITOJOXKEHUN JeJI B MHO2KECTBO,
OTJINYHOE OT JaHHOro. JleiicTrBrue — 9T0 TpaH3UT, KOTOPBI OCYIIECTB/ISET areHT,
pa36I/IBaH MHO2KECTBO BO3MOXKHBIX MHUPOB Ha IIOJAMHOXKECTBa TEeX MHNPOB, YTO

MBI MCIIOIB3yeM COBPEMEHHYIO HOTAIAIO JJIsI OIEPATOPOB JEHCTBH, KOrIa GyKBe, yKa-
3BIBAIOIIEH THIT OTIepaTopa, OTBOJNTCS MECTO BEPXHErO MHIEKCA 34 KBaJPATHBIMU CKOOKAMM.
Hampumep, ceromus BMecto [« astit: @] npuusaTo mucaTh ()¢, a BMecto [ar dstit: ¢] — [a]%é
U T. IL.; WM, €CJIM THUII aleHTHOI'O OllepaTopa He UMeeT 3HaYeHWs, — IIPOCTO [a]g.
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€My JOCTYITHBI, U TeX, JOCTYI K KOTOPBIM OH, B Pe3y/IbTaTe 3TOr0 PasOueHus,
TepseT.

CemanTukm, 60jee ya00HBIE B OOpAIEHUHN, YeM IIPeJIOXKeHHAs BemHamoM
CeMaHTHUKA BETBSIIIEroCs BDEMEHH, U TJIaBHOE, OOEIAIoNne CUHTE3 JIOTUKHI J1eli-
CTBUII U IPYrUx MOJAJIbHBIX JIOI'MK (Hpe}K,ZLe BCEro — ceMeiicTBa auHaMu4de-
CKUX JIOTUK) — YIPOIICHHAs CEMAHTHKA, [JI€ OTHOIIECHIE YaCTUIHOTO MOPSIKA
HCIIOJIb3YETCsl JIAIb HOMUHAJIBHO IS JIOCTHXKEHUS €IMHOOOpa3HbIX OIIpeieIe-
HUU BUJIOB AreHTHBIX ONEPATOPOB, U CEMAHTHUKA JIJIA JICUCTBUI, OCHOBAHHAA HA
cTpyKTypax Kpurnke — mcrnosb3yiorcst Hamu B naparpadax 4 u 5 Kax rjiaBHOe
bopMaIbHOE BOILIONIEHNE ITOI HIEH TPAH3UTAS.

Jpyroe oryimane, oTAAISIONIEe HAIITN ITOCTPOEHUS OT KJIACCUIECKUX JIJIsl JIO-
IUKH JIeficTBUil IocTpoeHuit (HO He OT ceMaHTUIeCKUX U (PUIocoOPCKUX OCHOBA-
HUIT BCEr0 HAITPABJICHUS ), 3aKII0YACTCS B TOM, ITO MBI aCCOIUUPYEM JieiicTBre
HEe TOJIBKO C €r0 Pe3yJIbTaTOM, HO B CO CIIOCODOOM JTOCTUXKEHUs 9TOT0 Pe3yabTaTa.
JleficTBre — 9TO HE MIPOCTO MEPEXOJT Ha, MHOYKECTBE BO3MOXKHBIX MUPOB, & IIepe-
XOJI, KOTOPBII OCYIIIECTBJIAETCS BCEraa onpeeaeHubiM obpasoM. [lomobuas po0-
IIOJTHUTEJIbHasd TPpaKTOBKa ,ZLefICTBI/IH IIO3BOJINT HaM, KaK 93TO 6yﬂeT BUJHO y2Ke
B KOHCTPYKTHUBHOI 4YaCTH CTATh Ha IIpUMepe YKJIOHEHUS OT MPOIIEHUA U OTKa3a
IIPOIIATh, OTJIMYATh JAPYr OT JApyra JefCTBUsA, OKAHYNBAIOIIUECA OAHUM U TEM
JKe pe3yabTaToM. B aTom ciydae, ¢ popMasibHO-TOIrTIECKON TOYKU 3PEHUST, MbI
OIIChIBaEM JIEHCTBIE KaK MAPKUPOBAHHBIN CITEIUAJIBHBIM 00pa30M Iepexos] Ha
CTPYKType, 00pa30BAHHONW MHOYKECTBOM BO3MOXKHBIX MHUPOB U OIPEICIEHHDBIX
TUIIOB OTHOIIEHUN MEXKJy HUMU.

3. KomuccuBHBIi 1 JJeKJapaTUBHBIN ITOAX0/IbI,
JaHHbIE CpPeJ/ICTBAMHU JIOTUKM aeuicTBuii L)

Jutst Toro 4To0OBI BBISICHUTH COOTHOIIIEHNE KOMUCCUBHOTO U JEKJIAPATHBHOIO
IIOAXOMOB K IPOIIEHNIO, TaK, KaK €C/In ObI OHU SKCILIyaTHPOBAJIN KOPPEKTHBIM
obpazoM pyHIAMEHTAJILHOE JIjIsI BCEl TEOPUU PEUYEBLIX aKTOB PA3/JIUINE CUI U
collep>KaHusl, Mbl 3aJeficTByeM MOJUMDUITMPOBAHHYIO ITPOIIO3UIINOHAIBHYIO 1~
HAMHIYIECKYTO JIOTUKY (pedeBblx) feficteuit (L), OCHOBaHHYI0 Ha CeMaHTH-
qeckux uaesx ST 1T-T0rukn, KIacCUIecKol JIOTUKK JeHCTBU OeTHAIIOBCKOTO

20 cxpemenun STIT-norukn u AuHAMETIECKOi orukn cM. [Benthem, Pacuit 2014]; o630p
JOCTYIIHBIX Ha CETOJHAIIHUN JI€Hb CEMAHTHUK JJIsl JIOTUKU JIeHCTBUI GEJIHAIIOBCKOIO THUIIA CM.
B |Troquard, 2016].

5B JaHHOM CITy<ae MbI HTHOPUPYEM PA3/IATHe MEYK LY TEPMUIHAME «M/UIOKYTHBHBIHAS I «pe-
4eBOii» aKT, UMEIOIee OTHOIIEHNUE 3/1eCh B OOJIBIIEI CTEIIeHN HE CTOJIBKO K (bopMe miin, Ha CO-
BPEMEHHBIN MaHep, — CTPYKTYPE OIMUCHIBAEMBIX SI3BIKOBBIX M KOMMYHWKATUBHBIX sIBJIEHUIL,
CKOJIBKO K BOIIPOCAM UCTOPUHU U F€HE3UCA COOTBETCTBYIOIIEH TEOPUN: HUCCIIEI0BATEILCKUII IIPO-
€KT THIIOB PEYEBBbIX aKTOB ObLI 3aMeHeH camuM OCTHHOM B ero mo3aHux paborax pOEKTOM
WCCJIeJOBAHMS UJIJIOKY TUBHBIX CHJI.
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yXa, HO TO3BOJISIONIYIO TIPU 3TOM CCHLIATHCS HA JIeficTBUE KaK Ha IIPOIEeCC,
ITPOTEKAIOMIUI OIpeIeIEHHBIM 00pa30M.

OrnpenesieHne MpaBUJIbHO ITOCTPOEHHOI'O BBIPAYKEHUsI sI3bIKA JIOTMKH JIeii-
crBuit Ly, rne $ ecTh MHOXKECTBO IPOIO3UIMOHAIBHBIX IIEPEMEHHBIX, & I' ecTh
MHOKECTBO areHTOB, 33/IaeTCs CJIETYIOIIUM 00Pa30M:

Omnpenenenne 1. ¢ =:=p | ¢ | dAY | [a]7¢ | [a]?d, tne p € &, a a € T.

Mg BBOMM arentHbie hopMyIbt [ ¢ u [a]?¢¢ mua Toro, 4ToGbI MMETD
BO3MOXKHOCTBH (DOPMYJIUPOBATH B IIPEIMETHOM SI3bIKE OCMBICJIEHHBIE ITPEJIJIOKE-
HUS 00 WJJTOKYTUBHBIX AKTaX KOMUCCHBHOTO W JIEKJIAPATHBHOTO THUIOB. Tak
MBI HAJIEEMCSI BBISICHUTH COOTHOIIEHUE <«I€PMOPMATUBHBIX» IOIXOMOB K IIPO-
mennio. [lepBast 3 AByX yKa3aHHBIX (HGOpMYJT 0003HATAET WIJIOKYTUBHBIH aKT
KOMHCCHUBHOI'O THUIIA, & BTOPasi — WIJIOKYTUBHBIN aKT JIEKJIAPATUBHOIO THIIA.

Oupenenenne 2. Mogenbaasi crpykrypa F ectb Habop ssemenToB (W, ~),
rjle ~ eCThb aHTUCUMMETPUIHOE, TPAH3UTUBHOE U HepeJIEKTUBHOE OTHOIIIEHNE

ma W.

AHTI/ICI/IMMeTpI/I‘IHOCTb u TPaH3UTHUBHOCTH ~ IIOHHMAaIOTCHA Tpa,ILI/IHI/IOHH04.

Hepediexcuproe?
HbIM, HE aHTupedekcuBabM. [TycTs, Hanpumep, n1ano Muoxkectso S = {a, b}.
ITycrs Ha S 3amano orHomenue R = {(a,a), (a,b)}. Torna R He siBisiercst pe-
dbraekcuBHBIM OTHOIIEHWEM Ha S, Tak Kak mapa (b, b) He npunaexkur R. B o
Ke Bpemsi, R He sBjisieTcs aHTUPEedIEKCUBHBIM OTHOIIEHHEM Ha S, Tak Kak
napa (a,a) € R. Ornomenne R nepedekcuBHo Ha S.

YKa3biBasi BBIIIE HA TO, UTO JIOTUKA L;); OCHOBAHA HA CEMAHTUIECKUX UJIESIX
KJIACCHYIecKol joruku jeiicrsuii (ST IT-sorukn), Mbl UMEIN B BUJY YacTHY-
HOE COBIIQJIEHUE CBONCTB OTHONIEHU JOCTUXKUMOCTHA HA UX MOJICJIBHBIX CTPYK-
Typax: JefCTBUTEIBHO, JJIsi MOJEJBbHBIX CTPYKTYyp ST IT-10oruku xapakTepeH

CBOICTBO ~ O3HAYAET, UTO ~ HE sIBJSETCS HU pedIIeKCUB-

Takoil HAOOp CBONCTB OTHOIIEHWH JOCTUXKUMOCTU: TPAH3UTUBHOCTH, AHTUCHM-
METPUIHOCTD, AHTUPEDIEKCUBHOCTh. JaCTUIHBIN MOPSI0K Ha MHOXKECTBE BO3-
MOKHBIX MUPOB, 00ECIIeYNBAIONINIICS STUM HAOOPOM, BhIpazkaeT (PUI0coPCKyIo,
OHTOJIOI'MYECKYIO MJEI0, JICXKAIILYI0O B OCHOBE KJIACCUYECKON JIOTMKU JIeHCTBUIL:

4 AHTHCHMMETPHYHOCTD: JJI BCEX MHPOB & ¥ JIs BCEX MUDPOB Y BEPHO, UTO GC/IH ~ CBA3DI-
BaeT MUDPBI T U Y, U ~ CBSI3bIBAET MUPBL Y U &, TO T = Y. T paH3UTUBHOCTE: JJIsi BCEX MUPOB L,
Y U Z BEPHO, YITO €CJIU ~ CBA3BIBAET MUPHL & U Y, U ~ CBA3BIBAET MUPLI Y U 2, TO ~ CBA3BIBAET
MHUDBL T 1 2.

SHepediieKCHBHOE OTHOIIEHME B YACTH AHIJIMICKON JIMTEPATYDHI IIEPEJAeTCs KAK NON-
reflexive relation, wro me ciaenyer myrtars c irreflexive relation; mocsregmum ciaoBom obo3na-
4al0T aHTUPedIIEKCHBHOE OTHOIIEHNE, KOTJa BEPHO, YTO HU JJIs OJHOIO MHUDa He CYIIECTBYET
OTHOIIIEHUSI, CBA3BIBAIOIETO ITOT MUP C CAaMUM CODOIA.
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MUPBI — 3TO MOMEHTBI BPEMEHH, B KayK/IOM U3 KOTOPBIX IIE€pPEeJ] areHTOM OT-
KPBIBAIOTCsI BO3MOYKHOCTH TOCTYIIUTh TaK WM WHAYE; IIPU ITOM BBIOOD, KOTO-
prﬁ MOZKET COBEPIINTL arceHT B KazK/IOM BO3MOXKHOM MHPE-MOMEHTEe, OTCEKaeT
€ro WM ee OT TEeKYIIero MHpa-MOMEHTa, IepeMellas B CAeIyIONnii, 1 OT BCeX
IpoYInx aJibTepHaTUB, OTKPBITHIX B HEM. OTKaSbIBaHCb oT aHTI/Ipe(b.HeKCI/IBHO—
CTU B IOJIb3Y HEpPedJIEKCUBHOCTH, MBI IIOJIyYaeM B PACIOPSXKEHUE YACTHIHO
YIOPAIOYEHHYIO CTPYKTYDY, IJie B HEKOTOPbIX MHUPaxX JOIIyCKaeTCs CyIleCTBO-
BaHUE «IeTeby. Takue MuUpbI (pacipeieseHine KOTOPhIX HA CTPYKTYPe IIPOH3-
BOJILHO U OIIPEJIEJISIETCST CAMUM UCC/IEI0BATEIEM ) HYKHbBI HAM JIJIsl TOTO, YTOOBI
HMMEeTh BO3MOXKHOCTD 3aJaTh YCAOBHUS UCTUHHOCTH JJIst (POPMYJI, YKA3BIBAIOIIIX
Ha peveBble aKThl pa3jaudHoro tuma. «lleToms Ha CTpyKTypax MO3BOJISIT HaM
BOCIIPOM3BECTH HamboJiee aJeKBATHBIM 00pa3oM parMeHT OHTOJIOIUUA TEOPHUH
peudeBbix akToB OctnHa—Cepia—BaHnmepBekeHa, KacaloMica pa3andnsl MexK-
JIy KOMUCCUBAMU U JieKjapaTuBamu. Kak KOHKPETHO 3TO CIEJAHO CTAHET SICHO
13 JAJbHERINEro N3JI0XKeHUsI, U3 MMOFICHEHUH, KOTOPhbIe MbI JaIUM K OIIpeJesie-
rmio |3} Ha puc. |1 nan npuvep mponsBosmbHO# MOAEMBHOM cTPYKTYPBI (W, ~q ),
obJiamaloniell yKasaHHBIMUA CBOMCTBaMU.
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Puc. 1. Momenbnas ctpykrypa (W, ~q)

Onpenenenne 3. Mojeas M obpa3syercst Ha OCHOBE MOJEIBbHO CTPYKTYDBI
F upucoeauHeHneM K Heil (DYHKIMU O3HAYMBAHUS U, KOTOPAasi CTABUT B COOT-
BETCTBHE ATOMAPHBIM MPONO3UIUAM SI3bIKa L;j; TAKOE MHOMKECTBO MUDOB, TJIE
9TU NPOLO3UIMU OKA3BIBAIOTCS UCTUHHBI, YCJIOBUSI HCTUHHOCTH (hOPMYJT sI3bIKA
Ly 8 M 3a210TCs1 CJIEIYIOMUMI IPABIJIAMU:

(1) M,w = pere w € v(p).

(2) M,w = —¢ ere. M, w ¥ ¢.

6()THOI_HeHI/Ie ~q @HTUCUMMETPUYIHO, TPAH3UTUBHO U HepedsneKanHo.
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B) M,w k= ¢ Ay ere. Myw = ¢ u M,w [= 1.

(4) M,w = [a]®™¢ ere.: (1) aus Bcex w', Takux, 9T0 W ~q w' 1w # W',
BepHo, uro w' = ¢; (i) w ¥ ¢.

(5) M,w k= [a]%¢¢ e.re.: (i) mis Beex w', TaKux, 9TO W ~q W W W # W,
BepHo, uto W' = ¢; (i) ast Beex w”, Takux, uro w ~q w”, u w = w”, BepHo,

aro w” = ¢.

B ocHoBanme pazimamsi MKy KOMUCCHBHBIM M JIEKJIAPATUBHBIM TUIIAME
PEUYEBBIX AKTOB, 3a(PUKCUPOBAHHOIO B IIYHKTaX 4 1 5 OIpeIeaeHus [3), MOI0XKeHO
HOHSITHE HAlIPaBJIeHUs peanu3anuu coorsercrsus (direction of fit) mexmy cito-
BaMMU, KOTOPBIE [IPOU3HOCUT IOBOPAIIUIL (UJIH IIPOCTO «CJIOBAMEY ), U PEATIbHBIM
oJIoXKeHueM Jiedl («Mupom» ). «CiioBam» B si3biKe Ljj; COOTBETCTBYIOT areHTHbIE
bopmynt [a]M¢, [a]%Ce, [B]°OM, . .., a «Mupy» — HearenTHbIC hOPMYIIBI ¢,
1, . ... KomuccuBHbIe pedeBbie aKThl UMEIOT HAIIPABJICHUE PEATU3AIIU COOTBET-
CTBHS OT MUPa K CJIOBaM: UX OCYIIECTBJIEHHE CBA3AHO CO CTPEMJIEHUEM IOBOPS-
oIero COBEpIIUTL B ,ILaJIbHer_HeM OIlpeJieJICHHbIE ,ZLeI71CTBI/I${, KOTOPbIE IIO3BOJIAT
CYNTATD TIPOMO3UIMOHAIBHOE CONEPIKAHNE PEYEBBIX AKTOB JAHHOTO THIA HC-
TUHHBIM. MOKHO CKa3aTh, YTO «MHUP» CTPEMUTCS M3MEHUTLCA TAKUM 00pa3oM,
9TOOBI COOTBETCTBOBATHL «CJIOBaM». OOHAPYKEHHE COOTBETCTBHS MEXKJLY IPO-
HO3UIMOHAIBLHBIM COJIEPYKAHUEM KOMUCCHUBOB, «CJIOBAMHU», U «MUPOM» KaK ObI
OTJIOXKEHO BO BPEMEHH, TAK KaK KacaeTcs Oy/Lylero MmoJioyKeHus Bemei, oTcyT-
CTBYIOIETO B HACTOAIIEM. BOT mouemy B nmyHKTe 4 onpejenenus [3| B manuom,
TEKyIIeM MHUPE W UMEET MECTO —¢, a B MUPE, KOTOPDI!i CBI3aH ar€HTHBIM IIe-
PEXOJIOM ¢ TEKYIIUM, MUpe w’, HAPOTUB, UCTUHHON OKa3blBaeTCst (hopMyIa ¢.

JeknapaTUBHBIN pevueBoil aKT, B CBOIO OUepelh, MMeeT IBONHOEe HaIpaBJe-
Hue peajmsaruu coorBercTBus. C OTHON CTOPOHBI, MOCPEICTBOM OCYIIECTBIIE-
HUs JIEKJIAPATUBA «MUDP» U3MEHSETCHA TaKUM 00pa30M, 9TOObI COOTBETCTBOBATH
«cjioBaMy. BOCIIO/Ib30BABINUCH CHOBA M3BECTHBIMU ITpuMepamu OCTUHA, MBI TO-
BOPUM, UTO OCYIIECTBJICHHUE JEK/IAPATUBA IPUBOJAUT K TOMY, YTO KOPAOJIb Jeli-
CTBUTEJIBHO TIOJTy9aeT UMsi, & COOpaHue JIeHCTBUTEIBHO OTKPhIBaeTcsi. C npyroit
CTOPOHBI, IIPOIO3UIINOHAJILHOE COJEPXKAHNE JIEKJIapaTuBa, HAIpUMED ¢, T. €.
HeareHTHas (GopMyJia, KOTOpasi HAXOJIUTCS B 00JIACTHU JefiCTBUS areHTHOTO Olle-
paropa [a]dec, CTAaHOBUTCS MCTUHHON MMeHHO OJiaromapst TOMy, 9TO ObLI OCy-
IIIECTBJIEH YCIENIHBIA JIeKIapaTUBHBIN PEYEBOM aKT, BHIPAXKEHHBIH (hopMyJIoit
[a]%<. TIpenyoxenns «Kopabin mapeden mvenem TakmM-To» n «Cobpanme
OTKPBITO» UCTUHHBI UMEHHO MOTOMY, YTO COCTOSIJIUCH, T. €. YCIEIHBIM 00pa3oM
OBLIN OCYIIECTBJIEHBI, JTEK/JIAPATUBLI, TJI€ TU IePeJIOKeHUsi (PUrypupoBasiu B
Ka4eCTBe IIPONO3UIINOHAIBHBIX COAECPXKAHNNT COOTBETCTBYIOIINX PEICBBIX aKTOB.
ITosToMy B myHKTE 5 ONpEJIeJICHUS |3| aT€HTHBIM OTHOITIEHUEM CBS3aH HE TOJIb-
KO JAaHHBIN, TEKyIIUi MUpP W, I'/le OCYLIECTB/AETCA PedYeBOil akT, C MUPOM w’ ,
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aJIbTEPHATUBHBIM W, I'/TIe OKa3bIBAaCTCA MCTUHHBIM HeareHTHasd Cl)OpMyJIa. — IIPO-
IIO3UIIMOHaJIbHOE COAEPzKaHUEe JIeKJIapaTuBa, HO 1 ,ILaHHbeI, TeKyHJ,I/H'?'I MHUD W —
C caMuM CO6OI‘/’I7 TaK KaK MI'HOBEHHO, B MOMEHT OCYHIE€CTBJICHUA YCII€HIHOI'O Jie-
KilapaTHBa, IIPOIIO3UIINOHAJIbHOE COAEPXKAHUE 3TOT'O PEYEBOTI'0 aKTa CTaAaHOBUTCSA
NCTUHHBIM.
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Puc. 2. IlpuMep BBITIOTHEHAs YCTOBHH HCTHHHOCTH AT [ °™ ¢ m [a]9C¢

Ha puc. [2| man npumep Momesnn, MOJy<IeHHON M3 MOJEILHOW CTPYKTYDHI,
IpeJICTaBJIEHHOM HA PHUC. . Dra Mojiesib WTIOCTPUPYeT paboTy dopmyd [a] ™ ¢
u [a]%“$. Hanpumep, B Mupe wg uctunna dbopmyia [a]"¢, Tak Kax, B COOT-
BETCTBHUH C IIyHKTOM 4 olpejiesieHus [3] BO-IIEPBBIX, BO BCEX MUPAX, CBSI3AHHBIX
C MUPOM W( OTHOIIEHUEM ~ (YHCI0 KOTOPBIX B JAHHOM CJIydae OrPAaHHYNBA-
eTCsi MUPOM W1 ), UCTUHHOI OKa3biBaeTcsi (DOPMyJsia ¢, U, BO-BTOPBIX, TaK Kak
B CaMOM MWDe Wy UCTUHHA ¢. Hamporus, B Mupe wi HEBEPHO, YTO MCTUHHA
dbopmyna []“™¢, Tak KaK B 3TOM MUDE He BBIIOJIHSETCsI YCJIOBHE 1i yHKTa 4
onpe/iesienus [3, 1 B Mupe w; umeer mMecto Gopmyna ¢.

Tenepnb nccnemyeMm COOTHOIIEHNE KOMIUCCUBHOTO U JEKJIAPATHBHOTO TTOIX0/TA
K npomennio cpeicrsamu L. Ha puc. [3 npencrasiena Tunmanas MoaenbHast
CTPYKTYpa, 00beJUHAIONIAs apy MUPOB W U W' OTHOIIEHHEM ~ ¢, KOTOPYIO MBI
6y/1eM UCIIOIB30BATH JI/Is CpaBHeHns paboThl hopmyi [ ¢ u [a]%°¢p u koro-
pyIo masee Mbl Oy/IeM HA3BIBATH XapPaAKTEPUCTUIECKON MOJIETBLHON CTPYKTY PO,
a MOJIeJIN, TOJIyYEeHHbIE Ha €€ OCHOBE, — XapaKTEPUCTHIECKUMH MOJIEJISMH.

[Iycts areHT v — 9TO areHT-)KEPTBA, KOTOPBIH IPOIIAET CBOUX OOUTIHUILY
Wi OOMIYNKA U OCYIIECTBJISIET PedeBble aKThl KOMHCCUBHOIO U JIEKJIAPATHB-
HOT'O THWIIA, BBIPAXKAIOIIUECS] B IIPEJIMETHOM SI3bIKE TaK, KAK MbI yCJIOBUJINUCD
cuutaTh pasee. Ilyctp dopMmysia ¢ o3HavaeT IPEJIOKEHNE <«ar€HT-00UIUIA
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Puc. 3. Xapakrepucrudeckasi MojieJibHasI CTPYKTYpa
JJIsI aHAIN3a «IMepOOPMATUBHBIX» IOIXO0I0B K IPOIIECHIIO
Tabmuma 1

Jlorndyeckue OTHOMIEHUS MTPOIEHUSI-KOMHUCCUBA U -/IeKJIapaTuBa B XapakKTe-
pUCTUYeCKOl Moze

(w,w") | TIpomenue-komuccus, [a]°"¢. | IIpomenue-aexaaparus, [a]%*¢@.
(¢, 9) J1 7]

) ]I JI

<_'¢a ¢> il J1

(=0, ~0) /1 /I

(oburumk) mpomiensr». Tabmuna |1 mokaspiBaeT Bce BO3MOXKHBIE HAGOPHI UCTHH-
HOCTHBIX 3HaueHmil [y bopMy/bl ¢ B Mupax w u w’' momemu M, 3a1aHHOi
Ha Oaze XapaKTepUCTUIECKON MOJETLHON CTPYKTYPHI J, U 3HaUeHUe (DOPMY.T
(] u [a]?°h B cBA3M ¢ yKASAHHBLIME HCTHHHOCTHBIMU 3HAYCHUAMHE.

T a6m/1ua noKazbIBaeT, ITo hopMyIsl [a] M ¢ u [a]%°p e coBMecTUMBI TIO
UCTUHHOCTH; BMECTE C TEM, OHM OKA3LIBAIOTCSI COBMECTHUMBIMH IO JIOYKHOCTH.
Orciona ciemyet, uto [a]“m¢ u [a]9°p MPOTHBONONOKHLL JAPYT APYTY, 4TO B
CBOIO OYepelb O3HAYAET, UTO IMPOINEHNE, B TOM CIydae €CIN aCCOIMUPOBATDH
ueTHHHOCTE (hopMYTT (] ¢ u [a]%°¢ ¢ yCIenHOCTIO PEUeBLIX AKTOB KOMIIC-
CHBHOT'O W JIEKJIADATUBHOIO THUIIOB COOTBETCTBEHHO, HE MOYKET COCTOSTHCS Ol
HOBPEMEHHO KaK KOMUCCUB U KaK JeKJIapaTuB. JIaHHBIH BBIBOJ MPOTHBOPEYUT
runiore3e Warmke, corsiacHO KOTOPOI JijIsi arenTa cKa3arhb «f Tebsi mpornaio»
3HAYUT HE TOJILKO CBA3aTh ebsl, TAIOIIEro MPOIIEeHNe, pa3HOTO pojia 06sI3aTe h-
CTBaMU, HO ¥ COBEPIIUTH TaKOe JIefiCTBIE, B Pe3y/IbTaTe KOTOPOro OOMTIUIA HITH
obuauk OyayT caurarbes npommenabivu [Warmke, 2016, p. 698]. Peueoii akr,
00 beIUHSTIONTHIT B cebe KOMUCCUBHYIO U JICKJIAPATUBHYIO UJJIOKYTUBHBIE CUJIBI,
HE MOXKET CJIYKUTh XapaKTePUCTUIECKUM MPUMEPOM TIPOTIEHHUSI.

EcrecTBeHHO, UTO B paMKax MOJIeJH, JaHHOi Ha puc. 3 He coctaButr Tpya
[I0Ka3aTh, YTO COBMECTUMbBI [0 MCTHHHOCTH, Hampumep, dhopmyibl [ ¢ u
[a]%€4p. TIycTh bopMyiTa ¢ 0O3HAUACT BHICKA3BIBAHIE «areHT (3, HAHECIIHiT 061 Ly
areHTy (v, TIPOIIEH», a (GOPMYJIa ¢ O3HAYAET BHICKA3BIBAHUE «AM€HT (v TPUHSLT HA
cebst 00sI3aTETLCTBO He TIATUTD 38 O0W LY, HAHECEHHYIO My WU el areHTOM [3,
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TeM kKey». Torna, mIeidcTBUTENBHO, IPOIIEHIE, KOTOPoe ¢ jaeT (3, MOXKeT UMETh
OTHOBPEMEHHO U KOMMCCHBHOE, W JIEKJIaPATHBHOE M3MEPEHUS U BBIPAYKATLCS,
nanpumep, bopmyitoit o)™ A [a]?eq).

DT0, OJHAKO, HE IOKA3BIBAET IIPUEMJIEMOCTb TI'MIIOTE3bI 00 3(pPeKTHUBHO-
CTH CHHTETUIECKOI'0, KOMHCCHBHO-IEKIAPATUBHOIO MoIx01a. HampoTus, oTcio-
8 MBI J€JaeM BBIBOJI, 9TO aBTOPbLI PA3/IMYHBIX BEPCHil codeTaHusi OexabUTHUB-
HOT'0, KOMUCCHBHOIO U JICKJIAPATHBHOIO IIOIXOI0B K IIPOIIEHUIO HA CAMOM JIeJ1e
MPUAEPKUBAIOTCA aHTUONKOMITOHEHTHBIX B3IVISIIOB HA CTPYKTYPY PEUYEBOrO aK-
Ta, M, CJIEeI0BATEIFHO, X PAabOTHI, B NefCTBUTEILHOCTH, HE IIPUHAIIEKAT TPa-
JUIANA TEOPUU PEYEBBIX aKTOB BooOIIE. B moIb3y 9TOr0 yTBEp:KIEHUSI TOBOPUT
TaKKe U TOT (PAKT, UTO JIEKJIAPATUBHDIN [TOIXO SABJISIETCSI, TO-BUIUMOMY, JIUIITH
colleprKaTe/bHOM Bapualueil Ha IOPUIANIECKYIO WK KYJIbTOBYIO TEMbBI TPAKTOB-
KU IIPpOMMICHN s KaK IIOMUJIOBaHUA, B TO BPpEMA KaK KOMUCCUBHBIN IIOAXO0/1 B SIBHOIT
dopme IKCITyaTupyeT uaen (PUHAHCOBON KOHIIEIIUN IIPOIIEHHS.

Bue zaBucuMocT OT TOrO, ¢ KAKMM TUIIOM HJIU TUMAMU UJIJTOKYTUBHBIX aK-
TOB CJIEJIyeT OTOXKJECTBJIATE IIPOIIEHNUE, OHO, KaK JeWCTBUE U KaK COIlAAJIbHAsI
[IpaKTUKa, obpariaerT Ha cebsi BHUMAHUE W BBI3bIBAET UCCJIEIOBATE/IbLCKUI MH-
TepeC B CBS3U C ME/IbIM PSIOM BOIPOCOB. BOT X mpuMmepHbIN 1epevetb.

e CyImecTByeT JIM Pa3HUIA MEXKIy OTKA30M IPOIATh U YKJIOHEHIEM areHTa,
OT IPOIIEHUS CBOMX OOMTUYUIILI UK 00U I49rKa,?

e Kak rnmoHmMaTh ¥ KaK MOJEJIMPOBATH CUTYAIINH YCJIOBHOIO IIPOIIEHUS, KO-
rIa »KepTBa 00eIaeT 1aTh WX JIAeT IPOIIEHNE Ha OIPEIETeHHBIX YCI0-
BHUSIX, UCIIOJIHEHIE KOTOPBIX HAXOMIUTCsI, HAIIPUMED, BO BJIACTH OOMTINKA
MJIM BO BJIACTU TPETHLErO JIUIA?!

L] CyLLLeCTByIOT JIN, 1 €CJIN Ja, TO KaK1ue, BUAbI IIPOIIEHNA B paMKaX KOMUC-
CHUBHOI'O MJIN JEKJIaPaTUBHOI'O IIOJAXO/J0B M KaK HMX OINACATD?

e Kax BbIpa3uTh U KaK MWHTEPIPETUPOBATH MPOIeHne areHToM cebsi? Ecn
JIOIIyCTUTD, UTO CYIIECTBYET HEKas JIOMMKA IIPOIICHUS, 3aKIIOTAIOIIAICS
B MHBApPUAHTHOCTUA GHOPM U codeTanuil GpopM peUeBLIX ACACTBUIA, OTOXK-
JIECTBJIAEMBIX C JNEHCTBUSAMM IIPOIIEHUS, TO OyIeT JIM 9Ta JIOTMKa COXpa-
HATHLCA U B 3TOM CJIydae WX 31eCh CJIeLyeT OXKUIAThL HEKOH acuMMEeTPUN
rporeccon?

o Moxkno siu omnucarb pOpMy TAKMX BUJOB IPOIINEHUs, KOT/A IPOIIEHNE
OJIHOT'O BUJIA JONMYCKAETCsI OpaTh HA3aJl, & IPYroro — Her?’

10T BOIPOC YK€ CTABHJICS HECKOJBKHMM IOJAMH PAHBIIE, U OTBET HA HErO JIABAJICS
HebOpPMAJILHBIMU CpeACTBaMH, cM. [Scarre, 2016].
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Kpome Toro, B ojiui psij ¢ STUME «COJIEPKATEILHBIMI» BOIIPOCAMU O IIPO-
IIEHUN MOXKHO TOCTABUTb W BOIIPOCHI B OOJIBINIEH CTEITeHN TEXHUYECKOTO Xa-
pakTepa, BOIIPOCHI, AHAJOTHIHBIE TE€M, UTO 3aJaHbI O JIEHICTBUU U ATreHTHBIX,
STIT-oneparopax B crarbe [Belnap, 1991|, koTopble, HecMOTpPsi Ha TO, YTO OHU
MOPOXKJIEHBI CKOpee OCOOEHHOCTSIMU MCIOJIB30BaHUs (POPMAIBHO-JIOTNYECKOT0
alapara B OTHOIIICHUH aHAJIN3a si3bIKOBBIX (DEHOMEHOB, HE JIEIAI0TCsE OT ITOrO
MeHee IeHHBIMU, & BO3MOYXKHDBIE OTBEThI Ha HUX — MeHee 3HadumMbiMu. Harpu-
Mep:

e Ecim mano mporenne, Beipaxkernoe dopmyiioit [a]“™ (¢ A 1) uau dbop-
Mysoit [a]%¢(é A 1), TO MOXKeT GBITH TaK, YTO OJHOBPEMEHHO C 3THUM He
Jano mporenus o™ ¢ wm [a]%°¢ coorBercrBenno?

e Bepno i1, uTo nporenue, Bupazkentoe hopmymamu [a] "¢ umm [o] ¥Ce,
3aMKHYTO OTHOCHUTEJBHO modus ponens? U 1. 1.

Haxkomer, ocoboe 3HadeHne TprOOPETAIOT BOIPOCHI, BO3ZHUKAIOIINE U3 CO-
eJIMHEHUST «COJIEPKATE/IbHBIX> U «TEeXHUIEeCKUX» BOIPOCOB. Tak, Hampumep,
HEeOE3BIHTEPECHO OBLIO OBl OmHCATh TaKylo CTPYKTYpPY MHefiCTBUS areHTa-
JKEPTBBI, KOTJ[a OTBETOM HA HAHECEHHYO ODUJLY CJIY2KUT «IIOJIYyIIPOIIEHUE : IIPO-
I[I[eHIe B OTHOIIIEHNH YIer0-TO OJHOTO, OTKA3 IIPOCTUTH 38 YTO-TO JPYTroe U YKJIO-
HEHHE OT IPOIICHUS] B CBS3U C YeM-TO TPETBHM.

Eciin ucnosibzyembie HaMu (DOPMAaJIbHO-JIOTTIECKHIE METO/IbI TIOKA3AJIH CBOIO
3P PEKTUBHOCTD TOTIJIA, KOIa HOTPebOBAIOCh BHECTH SICHOCTH B BOIIPOC O CO-
OTHOIIICHUU <«TIeP(MOPMATUBHBIX» IOIXOMOB K IIPOIMIEHUIO, TO, BO3MOXKHO, UX
mpuMeHenne OyJeT OmpaBIaHO W TOTJa, KOTJA MBI MOMBITAEMCS OTBETUTH HA
«coaepzKaTeJIbHbIE» BOIIPOCHI O IIPOIIEHUN U IIPUJIOZKUM YCUJIUA J1JIsd TOIO, 9YTO-
OBl BBISICHUTE, HAITPUMED, PA3HUILY MEXKIY OTKA30M MPOIIATH U YKIOHEHUEM OT
nporrenusi. MbI J0IyCKaeM, 9TO [OC/Ie 9TOT METOJ MOYXKET OBITh PACIIPOCTPAHEH
1 Ha OCTAJIbHBIE BOIPOCHI U3 CITHACKA, BKIIOYAS U «TEXHUIECKUES.

MpsrI He cTaBuM cebe eJb JaTh OJHO3HATHbBII OTBET HA BOIIPOC O TOM, UTO Ta-
Koe mporrenre. Ho, mommedast 0COGEHHOCTH TOBEJIEHNUSI AT€HTOB, 3aHSITHIX 3TOM
MPAKTUKON, MBI HAJIEEMCs CACIATh Psif HADJIOACHNI, IMEIOIIIX OTHOIIEHUE K
crpykrype (i ¢hopme) He TOJIBKO IPOIINEHNUs], HO, BO3MOXKHO, U K CTPYKTypPaM
KaKUX-TO JPYTUX JEHCTBUMN, UeM-TO MOXOXKUX Ha MPOIEHIE.

8 CrpyKTYpBI IPOLIEHHS [EPEIIETAIOTC €CTECTBEHHBIM 06PA30M CO CTPYKTYPAMH OB,
W To, u npyroe TpebyeT BHUMaHWSI MCCAEI0BaTENsl. B 3TOl cTaTbe MBI COCPEIOTOYUMCS
Ha CTPYKTypaxX MpPOIIeHusi, He 00yCJIOBJIEHHBIX CTPYKTYpOil HaHeceHHOM obmabl. Obuma wH-
TEPIPETUPYETCS HAMU XOJUCTUYECKH U IPUMUTUBHO — KaK [0 BPEMEHU HEIEJTUMOE IEJIOE.
3aMeTuM Tak»Ke, 4TO MOJOOHO TOMY KaK CO3JIAHUI0 MHOTO3HAYHBIX JIOTUK IIPEJIIIEeCTBOBAJIO
CO3MIaHUe ABYX3HAYHON JIOTMKHU, PAabOTaM O MPOIIEHUU, TE MUCCIEIYIOTCS CUTYAIlUNd <ITOJIY-
IIPOIIEHUS > (% [IPOIIEHNUS ), JOJIZKHBI OBITH IIPEANOCIaHbl PaBOThI, 3aTPArUBAIOIIAE BOIPOCHL
[TOJTHOT'O TIPOIIEHUsI, TIPOIIEHUsT 63 TOJIyTOHOB.
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4. VYkKJOHeHHe OT IIpoimeHnd nJINn OTKa3 IIpollnaTb —
penieHnue B 1yXxe Beanamna

[Iycre aBa npusress, [lerp u OJbra, MOCCOPUIUCH, TTPU STOM 3aTUHITUKOM
CCOPBbI U BUHOBATBIM B Hell dBJIdeTcs HeTp, a OﬂbFa BBICTYyIIa€T B Ka1eCTBE
xkepTBbl. Ocoznas cBow Buny, Ilerp nmpocur y Ousbru npornenust. Ojibra, BMe-
CTO TOTO, YTOOBI Cpa3dy »Ke MPOCTUTH CBOErO MPHUSITEJIsI, TOBOPUT O TOM, UTO eif
HY?KHO Ha 9TO Kakoe-TO BpeMsi. OHU IiepecTaioT ObIMAThCd U B T€YEHHE ITOrO
nepuoga Ilerp xumer, uro OJibra ero HaKOHeI IPOCTUT W OHU CMOI'YT IIPOIOJI-
JKATD JIPYKUTH KAaK PAHbIIIE.

[Terp mokeT paciieHuBaThH cuTyaruio, korga OJbra He COODIIAET eMy O TOM,
9TO OH, HAKOHEII, IIPOIIEH, ABOsAKUM 00paszoM. C OJ[HOI CTOPOHBI e MOJIYaHUe
MOXKET O03HA4aTh, UTO YKEPTBA OTKA3bIBAETCH NpOoIarTh obmmunka. C apyroi
CTOPOHBI, TO MOJIYAHIE MOXKET O0bACHATHCS €€ HENOTOBHOCTBIO IIPOIIATH, IIPHU-
ToM uTo OJibra He OTKA3bIBAETCS OT ujen npoctuth llerpa nosiHocTho. B miep-
BoM cirydae Ilerp momyckaer, aro OJibra COBEpIIIIA BHIOOP MEXKIY TEM, UTOOBI
[pOIIAThH, U TeM, YTODOBI HE IMPOIIATh, B MOJB3Y HOCaeIHero. Bo BTopom ciry-
qae Ilerpy ciemyer pacneruBaTh noBenenne OJbIM Kak Takoe, KOIJa OHA, He
Jiesiast BBIOOD MKy T€M, IPOCTUTD eif ODUIIMKA WU HET, HAMEPEHHO OTKA3bI-
BAaETCsl COBEPINATH ITOT BLIOOP BOOOIIE, BLIOUPAsi, TeM HE MeHee, He BhIOUpaTh,
mpotaTth e [lerpa wam Het.

Cayuait [lerpa u OJyibru mHTEPECEH TEM, UTO, HECMOTPsI Ha ITOJTHOE COBIIAIE-
HI€ [IOCJIEJICTBUI NOBEIEHNsI KEePTBBI (OOMIINK HE MPOIIEH, & OTHOIIEHUST, HC-
[OpYEHHBbIE 00UIOM, OCTAIOTCS HEUCIIPABJIEHHBIME ), BLIOOD, KOTOPBIN [IPH 3TOM
gestaer OJibra, MOXKeT OBITh OPraHU30BAH IMO-PA3HOMY. IJTO 3aMeYaHHe WHTe-
PECHO cpa3y B HECKOJIBKUX ACITEKTaX.

Bo-tiepBbiX, B HEM MOXKHO OOHAPYXKHUTH CBOETO POJIa BBI3OB JIOTUKE Jeii-
CTBUil, KOTOpas B 0OIEM CKJIOHHA OTOXKIECTBJSITH JeHCTBUSI U UX PE3YTHTATHI.
CreoBaTesibHO, €CJIM MBI XOTHM BBIPA3UTh YKJIOHEHUE OT IPOIIEHUS U OTKA3
[pOIIATh, C YIeTOM TOI'O, YTO 9TH JEHCTBUS BBINVISST, 10 KpaiiHell Mepe co
CTOPOHBI O0OMTINKA, OJMHAKOBO (T. €. 3aBEPINAIOTCA OJHUM U TE€M XKe), TO HAM
HEOOXOIMMO TIPEOJIOJIETH ITY CKJIOHHOCTb — €CTECTBEHHO Ha YPOBHE OIpe/Iesie-
HUI A3bIKa, MOJEJIBbHBIX CTPYKTYP U MOJEJICH.

Bo-BrOphIX, Hallle 3aMeYaHHe HMEET TeOPeTHIEeCcKoe 3HadeHwe st (hu-
JIOCO(PCKOM KOHIENIUK MpoIeHusi. Ero mpopaboTka, OCYyIIECTBIISIONAICST
bOpMATBHO-JIOTUIECKUMU CPEJICTBAME, KaK MBI HAJEEMCsi, JTACT Psij HabJIIO-
JeHN, He JINIIEHHBIX IIeHHOCTH B KOHTEKCTe (PUIOCOPCKUX HCCTIEIOBAHUI 110
3TOI TeMe.

B-tperbux, ykazaHHOe 3aMedaHMe HMeeT NMpUKJIagHoe 3HaudeHne. Crocob-
HOCTBb BUJIETH PA3HUILy MEXKJIy OTKA30M MPOIIATH U YKJIOHEHUEM IIPOIIATh, T. €.
3HaHIE O TOM, KAaKOBa CTPYKTYPa BhIOOpa, PEAIbHO CIAEJIAHHOI'O YKEPTBOM, HJIH,
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110 Kpalfineil Mepe, 3HaHUE O TOM, YTO B 3TOM CJlydae cjleJyeT IIPUHATH BO BHU-
MaHHue caMm (aKT CYIMECTBOBAHUS Pa3HBbIX CTPYKTYP BbIOODA, aJbTepPHATUBHBIX
JAPYT APYTY W PABHO BO3MOXKHBIX, MOIJIO OBbI ITOMOYb OOHMIINKY BBIPADOTATH
CTPATEruio OBE/ICHUS, HAITPABJIEHHOI'O HA TO, YTOOBI BOCCTAHOBUTH OTHOIIICHUS
C 2KePTBOM, Ui, BO BCIKOM CJIy4ae, Ha TO, YTOOBI He yCYTyOUTD CBOE IOJIOYKEHUE
U HE BBI3BATH CBOUMH JIEHCTBUSMHU HOBYIO OOHTY.

®on Bpurt, mpopucoBbiBast aOpUC TOrO, YTO CTAA0 B JaJibHeiineM (uiIo-
cOPCKUM OCHOBAHUEM JIOTUKU JIeUCTBUI, 33/1aBajICs BOIPOCOM O TOM, KAKUM
00pa3oM B paMKax Oyaylleil QUCHMILNIMHBL CIEJOBAJ0 TPAKTOBATh BO3IEprKa-
HUE WIA yKJoHeHHe oT jeidcrBrus. OOMOIBUBIINCL O TOM, YTO yKJIOHEHHE —
9TO TOXKe «00pa3 JeicTBUA» (Beb AreHTHI HECYT OTBETCTBEHHOCTD 3a YKJIOHE-
HEE OT Dsijia JIeHiCTBUIl, & OTBETCTBEHHOCTH MOJIAIAETCsl UMEHHO 3a JieficTBus ),
don Bpurr B [Bpurt, don, 1986 npejioxuin nHTEpIPETUPOBATH YKJIOHEHHE B
OMKOMIIOHEHTHOM KJII0Y€ — KaK BO3MOXKHOCTL COBEPIIUTDH IOCTYIIOK M, CBEPX
TOro, Kak (pakT, CBUIETEIbCTBYIONINI O TOM, UTO IOCTYIIOK HE OBLI COBEPIIEH.
Tem campiM u3 obJiacTv AEHCTBUiA, B OTHOIIEHHN KOTOPBIX OBLIO COBEPIIEHO
YKJIOHEHIE, MCKJIIOYaJI0Ch BCE TO, UTO HE NPUHAJJIEXKHUT BJACTH areHTa, BCe
TO, YTO HAXOIUTCS 3a IpeleaMU ero «FOPU30HTa BO3MOXKHOCTell». Takas Ou-
KOMIIOHEHTHasA HMHTEPIIpeTaInd yK.HOHeHI/IH 6131.}13,, II0 3aM€YaHUI CaMOI'o (bOH
Bpurra, Bce »Ke Upe3BLIYARHO IIHPOKOIl, TaK KaK He OT BCEro, YTO areHT He
JIeJIaeT U MOYKET CIeJIaTh, OH BO3JIEPIKUBAECTCS.

Torma ua momorns duaocodam B 1989 roay Hpunum CruenuaJucTbl B 00-
nacru jgoruku neiicrsuii. Beanan u Ilepiodd nepsoie npenoxuau B [Belnap,
Perloff, 1989| o6o3nauaTh yKJIOHEHNE B IIPEJIMETHOM SI3bIKE € IIOMOIIBIO hopMy-
Jbl [@) [, KOTOPYIO MOZKHO IPOYUTATDH TAK: ArEHT (v JIEJIAET TaK, YTO AleHT (v
HE COBEPIIaeT TaKOro JAeHCTBUs, KOTOPOe ObI IPUBEJIO K IIOJIOXKEHHIO Jie ¢. VX
[peJIJIosKeHe, KOTOPOe, KOHETHO, KACAJI0Ch He TOJIBKO CHHTAKCHCa [IPeIMETHO-
r'o sI3bIKa, 1 OBLIO OPOPMIIEHO B BHJIE PsIa COOTBETCTBYIOIINX CEMAHTHICCKUX
MOJIeJIeli, XOPOIIIO TeM, YTO OHO UCIOJIb3yeT MUHHMYM PeCypcoB (CylepIio3u-
[0 Ar€HTHBIX OIEPATOPOB M YHAPHBII JJOTHYECKUI COI03) U He MPEeIIoJiaraer
TOr0, UTO UCCJEIOBATENb OYIET 00paIaThCad K JOTMOJHUTEIHHBIM MOIAILHBIM
acrekTaM JeHCTBUS, KaK 9TO HMEET MECTO B CJIyuae OUMKOMIIOHEHTHOM TPaKTOB-
KU YKJIOoHeHus (poH Bpurrom, rje B aHAJIU3 BKJIIOYACTCS MOHITHE O TOM, YTO
areHT MOXKET U Yero OH He MOXKET.

Mpsr Bocmioib3yemcst pOpMYJIOil YKJIOHEHHUsT JIjIsI TOrO, YTOOBI ONICaTh pa3-
HuIy Mexkay MoiadanueM OJibru, Koropoe uHTeplperupyercs IlerpoM mim kak
ee OTKa3 IpomaTh (Kak BbIOOpP HE MPONIATH), UM KAK ee HePelInTeJbHOCTh B
BOIIPOCE TIPOITEHNsI, KaK YKJIOHEHHe OT MPOIeHust (KOrja BbIOOD MEeXKJy Mpo-
IIEHUeM U HEIPOIIeHUEeM He COBEPIIAeTCsI).
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st 3TOrO 3aMaaUM PSII OMpPeIe/IeHnil, BMECTe COCTABIIAIONINX AP0 Oa30-
BOIi JTOruKU AefcTBuil L, HEOOXOMMMOM HaM JIJIsl aHaJIN3a YKJIOHEHUsT M OTKa3a
oT mporrenns. st Toro 9Tobbl 3aJaTh SI3bIK 3TOHM JIOTUKM, HAM JIOCTATOTHO B
omupeaeeHnn |1| 3aMeHUTh Bee BUIBI areHTHBIX (POPMYJI Ha areHTHYIO (POPMYJITy
BUJIA [(¢|¢), €JIMHCTBEHHYIO, KOTOpasi HaM HOHA0OUTCs JJisl [eJIell HACTOSIIIEro
aHaJIN3a.

. JIbHAA CTPYKT BOI JIOTUKH JIENCTBUI €CTh
Omnpegenenne 4. MopgenbHas ¢ a Fqet 6a30BOI 10 elic ec
yluopsijioueHHas jiBoiika (W, ~), tiae YW ecTb MHOXKECTBO BO3MOYKHBIX MUDOB,
a ~ ecTb pedIIeKCHBHOE, CHMMETPIHYHOE U TPAH3UTUBHOE oTHOIIeHe Ha WY,

Omnpenenenue 5. Mojenb Mg 06pasyercst TpaJuIlnOHHBIM CIIOCODOM, Yepes
npucoeanHerne K Fuo¢ QYHKIUN O3HAYMBAHUs U, KOTOpasi Cpear OObIKHOBEH-
HBIX IIYHKTOB, OIMCHIBAIONINX €€ paboTy, UMeeT CJIEIyIONIil MyHKT:

o Myct,w = [a]d e. 1. e. st Becex MUPOB W', TaKuX, 9TO W ~q W', cupa-
BeIMBO, uTo w' = ¢.

DTHUX OLpeJeJICHHIT JOCTATOYHO JJIs TOrO, YTOOBI CKOHCTPYHPOBATH B Lgct
MOJIesIN st JieficTBril, BbIpaskeHHBIX dopmynamu [O]—¢ u [O]-[0]¢ (rme
«O» — Oubra, a «¢» — upemioxkenue «IleTp nporinen») u yKasblBAIOIUX HA
oTkas u Ha ykjoHerue Oubru npomars IleTpa cooTBETCTBEHHO.

Ha mognenu a puc. [4] nuzobparkeHbl j1Ba Kj1acca SKBUBAJIEHTHOCTH, COIIOCTAB-
nennble ¢ Boibopamu Ouibru npommarh (kiace [wol, = {wo}) wim me npomars
[Terpa (kmacc [wi], = {w1,wa}). Beibupas kinace [wi],, Osbra, Tem cambim, Jie-
naet uctuanoit hopmyity [O]—¢. Ha monenn 6 puc. 4| n306pazkeHsl Tpu Kiracca
SKBUBAJIEHTHOCTH, corocTasiieHHble Bbibopam Oubru npocruts ([wol, = {wo}),
He npomark ([wi], = {w1}) wim — ee BBIGOPY YKIOHUTHCSI OT TOTrO, ITOOBI
npoctuts Ilerpa ([wa], = {wa, w3}). B sT0M mocsennem cirydae ncrnaHOM, 0T-
HOCHTEJIBHO KayKJ[0r0 MUPA, BXOJAIIErO B KJIacc [wa),, OKasbiBaeTcs (opmyia
=[0]@, u, cneposarensro, — dopmyna [0]-[0]¢. B Mmupax wy u w3 curyaryn
«ITerp npomen» n «Ilerp He mpoIeH» HEOTIMIMMBI JAPYT OT JAPYyTa, TaK Kak

93,£I;ECI> MBI OOpaIaeMcs K yIIPOIIEeHHON ceMaHTUKe KJIACCUIECKON JIOTUKY JieicTBuii. B Heit
OTHOIIIEHNE YaCTUYHOI'O NOPsJIKAa Ha MHOYKECTBE BO3MOXKHBIX MUPOB 3aMEHEHO OTHOIIEHU-
€M 9KBHUBAJICHTHOCTU. Kak 0Ka3ajoch, JAHHOTO MHCTPYMEHTA BIIOJIHE JOCTATOYHO IJIsT TO-
ro, 9ToObI BBIPA3UTh OTJIMYUS MEXKJy YKJIOHEHHEM IPOLIATh W OTKa30M mnpomarsk. Craemyer
OTMETHTB, YTO B KJIACCHYECKOIl JIOTMKe JefiCTBUI ceMaHTHKa BeTBsierocst BpeMenn (BTS-
CEMaHTHKA) U COOTBETCTBYIONIEE € OTHOMEHNE TACTUIHOTO MOPSIIKA HEOOXOIMMBI B TOM CJTy-
Jae, KOrJla pedb HUJIET O TaK Ha3bIBAEMOM astit-ornepaTope, [jist paboThl KOTOPOTO BPEMEHHOM
pa3pbiB, rapaHTUPOBAHHBINA AHTUPEIEKCUBHOCTHIO, MEXK Ly PEIIeHUeM O JIEHCTBUM M CAMUM
HeficTBIEeM OKa3bIBAETCsl CyIIeCTBeHHBIM. [lopobHee 06 yIpoOIIeHHON CeMaHTUKe U BO3MOK-
HOCTSAX €e ucroJb3oBanus cM. paszen «The Modal Heart of Choice» B |Benthem, Pacuit
2014].
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perennst 1o HuM OJibra, YKJIOHSIOMIASICA OT TOrO, YTOOBI MIPOIIATH W OT TOLO,
9TOOBI HE MPOIIATh, HE TPUHUMAET.

[O]-[Olep
[O]-¢ -[Olp
24 @ a2 @
d\vo Wi — SV C}Vod\vl Woe — U
a 5 a ~a 5

Puc. 4. Osbra orkassiBaercs (a) nim ykionsiercs (6) or Toro, 4Tobs! mpoctuTh IleTpa

Wcnoib3oBanne KJIaCCUYECKUX OIIEPATOPOB JIEHCTBHS, HAIIOJ00HE OIepaTo-
pa «[a]» soruku Ly, B MOJIEJISIX C CEMAHTUKON, OCHOBAHHBIX Ha CTPYKTYDPax
Kpurnke (1. e. Takoit, rjge oTCyTCTByeT BeTBJIEHUE Ha CTPYKTYpax, obecrednBa-
FOITIeeCst OTHOIIIEHNEM YaCTHIHOIO MTOPSIIKa, a pabora ¢yHKIuu Beibopa C'hoice
KJIACCUYIECKON M YIPOINEHHOW CEeMaHTHK BBIIIOJIHSIETCsI OTHOIIEHHEM 3KBHUBa-
JICHTHOCTH, pa36I/IBaIOH_[I/I1\/[ MHO>K€CTBa BOSMOXKHBIX MHUPOB Ha K.HaCCbI)7 HE IIO0-
Ka3bIBAeT CTPYKTYPY BbibOpa OJIbIu, KOTOpasi, KaK 9TO CjedyeT U3 HehbopMaib-
HBIX HAOJIFOJIEHU, [TPEJICTABJIEHA [TOC/IEI0BATEILHOCTBIO U3 JIBYX JEHCTBHIl, KO-
ra KaxkJ0e U3 AeCTBUN 110C/Ie10BaTEeJIbHOCTU UMEET CBOH ClIelINaJIbHbIA Ipe/I-
Met. Tak, OJHO U3 HUX, BTOPOE, KACAETCsl MCKJIIOUUTEIbHO pertenns OJibru o
ToM, tipommaTh et Ilerpa mim Her. pyroe, To, KOTOpOe OCYIECTBIISIETCSI TI€p-
BBIM, — 3aTparuBaeT He IOJIOXKEHUe el B Mupe, a caMo pemtenre OJIbI B CBSI3U
C €e BOBMOXKHBIM BBLIOOPOM Kak arerTa. Takmm o0pa3om, KaK 3TO BUIHO y2Ke Ha
CHHTAKCUYIECKOM YPOBHE IpeIoKeHHoi benamnoM (hopMysibl, B YKIOHEHIN 3a-
JIeiCTBOBAHbBI PA3HOYPOBHEBBIE BBIOOPHI. DTO OTJINYNE HUKAK He (DUKCHUPYETCS
CEMAHTUYECKUMU CPeJCTBAMU JIOTUKE Lgep: 00a perenus (HeIocpeIcTBeHHOe
U pellleHne O PEIIeHNN) areHT MPUHUMAaeT Kak Obl MrHOBeHHO. Ham Heobxom-
MBI JIOIOJIHUTEIbHBIE NHCTPYMEHTBI JIJIsT TOTO, YTOOBI IMOJIYIUTh BO3MOYKHOCTH
MOJIEJINPOBATh 9TU PA3HOYPOBHEBBIE BHIOOPHI areHTOB.

5. AreHTBI, cynnepareHThbl, IIPOIIleHNe U MpoYne aeiicTBUA

N3zbexxkarh cMeleHus ypOBHefI OPUHATHSA PElICHUd HaM IIOMOXKET CJIEIYIO-
nrad njaed. HyCTB JJIA BCAKOTO areHTa MO2KHO yKa3aThb MHOXKECTBO _D, KOTOpOe
MBI 6yﬂeM Ha3bIBATH 00JIACTHIO OIIpeJieJieHrd 9TOIr'o areHTa. TOF,Ha MBI MOXKEM
BBIJCJ/JIUTDH CpeJI MHO2KeCTBa ar¢eHTOB KJIaCChl areHTOB, B 3aBUCHUMOCTH OT COJEP-
JKaHud uX obJiacreit OIIpeJIeJICHU . B OJIMH KJIaCC, KJIaCC PEecYAAPHHIL al€HTOB,
IIoITa /Iy T BCE Te, obacTu OoIpeaesieHnsA KOTOPBIX BKJIIOYalOT B cebst HeareHTHLIE
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dopmybt ¢, 1), ... Ipyroit Kjracc coCTaBAT cynepazetmol, OOJACTU OIpeesIe-
HUsI KOTOPBIX BKJIIOUYAIOT B cebst areHTHBIE DOpMyJIbl [, (], ..., [5]e, ...

MBI jtonyckaeM, ITo mepecedeHne YKa3aHHBIX KJIaCCOB He SIBJISIETCS ITYCThIM.
B nero Bxogaut, Hanpumep, OJjbra, xxeprsa oburunka [lerpa, orHOCHTETBHO 00-
JacTu onpejeseHns Kotopoit, Do, Mbl ckaxeM, uro Do = {¢,...,[0]¢,...},
riae ¢ osnavaer «Ilerp mpomens. Hammaue [O]¢ B Do osnauaer, uro Ouibra
SIBJISIETCSI CYIIEPAT€HTOM B OTHOIIEHUH TTOJIOYKEHUS JIeJI ¢, T. €. OHa IPUHUMAET
peleHre O CBOEM PEIIeHNH O TOM, UToObI mpocTuTh Ilerpa. Tak xkax ¢ € Do,
1o OJibra, MOMHUMO TOr0, OKA3BIBAETCsI U PErYJISIPHBIM Ar€HTOM B OTHOIIEHWUH
TIOJIOKEHUSA JIET ¢, T. €. OHA IPUHUMAET PEIleHne O TOM, 9TOOBI MPOCTUTh IleT-
pa HermocpejCcTBEHHO, IpeaMeTHO. TakuM obpa3oM, ¢ yIeToM CKa3aHHOro 00
ATeHTHBIX noMeHax, mepen, OJbroft OTKPBIBAIOTCS KaK ObI mBa crmocoba Jefi-
CTBOBaTh: OIWH — B KAUYECTBE CYIIEPATreHTa, JIPYTOil — KaK PEryJisipHBII arcHT.
ITokazkem, uro meiicrBue OJibI'm, 3aHATHOI mporeruem llerpa, MokeT OBITH
[IPEJICTABJICHO KOMIIO3UIUEH JBYX YKa3aHHBIX CIocoboB. s aToro Ham Io-
Tpebyercst MoauduIMpoBaHHas Joruka jgeiicrsuil L'y, A3BIK U OIpeie/IeHns
KOTOPOI YCTPOEGHBI TAKUM 00Pa30M, UTO C UX MOMOIIBIO Mbl MOXKeM (DUKCHPO-
Barhb Jeiicteust Oyibru-areHTa/cyleparetra, T. €. — pa3Hble YPOBHU IIPUHSITHUS
Outbroit pemtenus o mporeaun Ilerpa.

Omnpenenenne 6. I3pk MomudummposBannoii gornku geictsuii L 4. conep-
JKHUT CJIEJIYTOINIEe BbIPAYKeHUs (/s MHOYKECTBA POIO3UIIUOHAIBHBIX T€PEMEH-
ubix ¢ u mHOKecTBa arentos I'):

pu=pl-g|onyY|[a]P|[a]"¢, rrepe P, aacT.

Kaxk perynstpubiii arent, OJibra coBepmaer neficTBust, KOTOPBIM B IIPEJIMET-
HOM si3bIKe JIOTHKH L0 cooTBercTBYIOT BbIpaxkenusi [0]"¢¢, (O], . . .; kak
cynepareaty, OJbre JOCTYIIHBI JIEHCTBUS, BHIPA’KEHHBIE B ITPEIMETHOM S3BIKE
dbopmynamu [O]*“[0]¢, [O]*“[0]"4p, . .. Bamerum, 1aro, X0Ts1 onpeesenueM [0
U JIOIYCKAIOTCsI BBIPasKeHUsl TUIa a5, cojeprKaresibHOe TOJTKOBAHNE Cyliepa-
reHTa Kak TOTO, KTO NPUHUMAET PEHIeHHs O PEIIeHUsIX U He BTOPraeTcs Hemlo-
CPEJCTBEHHO B 00JIACTH, TIe IeHCTBYET PEry/IspHBINA areHT, IPEeIIuChIBACT HaM,
BO BCAKOM CJIydae, Ha JAHHOM dTalle, srame anamusa caydad Omubru u [lerpa,
BO3JICPKUBATHCS OT MCIOJb30BAHNS MOJOOHBIX BBIPAYKEHUIA.

Onpenenenne 7. Mojenbhasi crpykrypa Fo, MOAUMUIMPOBAHHON JIOIH-
ku geiictBuit L'gc¢ €CTh ynopsimodeHHAs nsATEpKa 37aeMeHTOB (W, ~S5% ~Te)
AU RTE) | pae oTHOMIeHNsT ~%% A5Y ~TC pu &TC 06s1aIAI0T CBOTICTBAMEI aHTHDE-

Cb.HeKCI/IBHOCTI/I7 AHTUCUMMETPUIHOCTH U TpaHSI/ITI/IBHOCTl/Ilo.

0B ofmieM, MBI CKaxKeM, 9TO BO BCEX CIIydasX HCIOIB30BAHHUT (DOPMAJBHO-TOIMUECKHIX
MHCTPYMEHTOB JJIsl IPOsSICHeHUsT BOIIpocos o tpormenun — L1, Lact 1 L' qet — BBIGOP CBONCTB
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C X MOMOIIBIO YCTAHABIUBACTCS OTHOIEHNE IACTUTHOTO TTOPsiKa Ha W,
KOTJIa U3 3JIEMEHTOB VV COCTaBIAIOTCS NPEBOBUJIHBIE CTPYKTYPBI, HE JTOITYCKa-
foIe 0bpaTHOTO BeTBJeHUs u Ieresib. OTHoIeHnss ~*% u %% orBevaroT 3a
"¢ m /" mcnoab3yroTcs AJId TOTO,
4TOOBI yKa3aTh Ha JeficTBUA perysagapHoro arenta. Ecian ~*% n ~"¢ nokasbiBa-
0T HEKU, JIOCTYIHBII Cylep- WU PEryJsipHOMY areHTaM, BhIOOp B HEKOTOPOM
JTaHHOM Mupe, To &% u &% B 9TuX cjyvasx, yKa3blBalOT Ha BCE TE€ IIEPEX0/Ibl,
KOTOPBIE SBJISIOTCS AJIbTEPHATHBHBIMU IO OTHOIIEHUIO K JAHHBIM MUDY, areH-
TaM M UX BO3MOXKHBIM JIeficTBUAM B HEM. JIpyrumu cjioBaMu, ¢ TOMOIIBIO Habopa
oTHOMEHUH U3 F, ., Mbl OyJleM YKa3bIBaTh Pa3JIMUHble KJIACCHI SKBUBAJIEHTHO-
CTH, HA KOTOpbIE pa30MBalOTCS MUPBHI, JJOCTYIIHBIE CYIIEPATeHTY U PEryISPHOMY
areHTaM M3 JJAHHOI'O MUPA.

WHTEpUPEeTAINIO JIEHCTBUII cyllepareHTa; ~

Onpepesienne 8. Mogens M., ., mopudunuposannoit soruku neficreuit L' e
CTPOUTCST aHAJIOMHIHO Mogiesin M (cM. onpeesienne [3)), 3a HCKIIFOUEHUEM 1Ty HK-
TOB 4 1 5, KOTOpBIE, B COOTBETCTBUAM C 3a/aYaMU HAIIETO aHAIN3a, 3aMEHSIOTCS
CJIEIYIOIIAMU Iy HKTAMU:

* " w = a]™ e 1.oe. (1) g Beex w', Takux, 9yro w ~"¢ w’, BepHO, 4TO
act
w' = ¢, u (ii) Haiigercs Takoit w” | aro w =" w" u w" ¥ .
** ! ow = (oo™ e. 1. e. (i) qns Beex w', Takux, uro w ~%% w’, BepHO,
act

aro w' = [a] ¢, u (ii) maiigercs takoit w”, aro w =% w” u w” ¥ [a]"¢¢.

Te u3 unraresneii, KOMy U3BECTHBI OIIPEJIEJICHNsI OCHOBHBIX AreHTHBIX (hop-
myn STIT-normkn, ysumar, 9ro myHKTHl (1) m (ii) ompezmesenmit |8 B 1e-
JIOM TIOBTOPSTIOT COOTBETCTBEHHO <IOJIOXKUTETBLHOE» U «OTPUIATETHHOES YCJIO-
BUsl OIIpeJIeJIeHNi UCTUHHOCTH Jyist dstit-oneparopa, cMm. [Horty, Belnap, 1995,
p. 592]. D10, o/HAKO, HE JEIAeT BOSMOXKHYIO «JIOTUKY MPOIIECHUsI», UCTIOIb3Y-
IOIIYIO oreparopsl (o] u [a]™ (Tak, Kak mpejyiaraeM UCIOJIb30BaTh UX Mbl —
T. €. C yYETOM COJEpKATETHLHON WHTEPIPETAIMN MOHSITUsI CylepareHTa U Co-
OTBETCTBYIOIIUX €l OrpaHUYeHUlN, HAKJIaAbIBA€MbIX B CUHTAKCUYECKONU 4YacTU
L et nim JTO6BIM APYTUM C1IOCOGOM ), H30MOPMHO#T KIaCCHIecKoii JIoruke jefi-
cTBUl Kak (hopMaIbHO, aKCMOMaTU3UPOBaHHON Teopun. [leficTBuTe/IbHO, ecin
JIUIsT TIOCJIeTHEH BEPHO, 9TO ] — ¢, ryie Ha MecTe [« MOKeT OBITD cstit- min
dstit-orepaTop, TO TOT Ke caMblil HPUHIUI, TPUHIWI T, OYeBHUIHO, HE BbIIOJI-
HeeTCsT JJIst onepaTopos [ u [«]"¢ u3-3a TOro, YTO OTHOIIEHUS MOJETHLHOMN

OTHOIIIEHUN JOCTUKUMOCTHU JTUKTOBAJICS COOTBETCTBYIOIIUMH OHTOJIOTUsIMU. B ciiy4dae ¢ Jio-
ruxoit L' 4c; MBI BO3BpAIIaeMcs K aHAJIN3y, KOTOPBIH OCYIEeCTBIIIETCS CPEICTBAMHI CTPYKTYD
JACTUYHOTO MOPSIKA, KaK B KJIACCHUECKOM joruke meiictsuit. B L 4t MBI HHTEpIpeTHpyeM
JieficTBHe areHTa KakK KOMIIO3UIIAIO JIEUCTBUil Cyliep- U PeryssipHOro areHToB. JYacTUYIHbIH 110-
PsSITOK HEOOXOMM, TaK KaK B MPOTHBHOM CJIydae MbI ObI HE CMOTJIA OTJIMIUTH 9THU JEHCTBUS:
areHThI MTOJTyYayii ObI BO3MOXKHOCTD JE€fICTBOBATD U KaK CYIIep-, M KaK PEeryJIsipHbIil areHTHl B
Ka2KJIOM BO3MO>KHOM MHUPe€ OJJTHOBPEMEHHO.
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CTPYKTYpBI F ., JIUIIEHBI CBOHCTBA pedIEKCMBHOCTH. AHATIOTHIHO OGCTOUT Jle-
JIO U ¢ UPUHIUTIOM 4, BBIIOJHSIONUMCS T cstit- u dstit-oneparopoB, HO He
paboTaroIuM B TOM CJIydae, KOTJIa Ha X MeCTe IOSIBJISIIOTCST OIEPATOPHI, yKa-
3bIBAIOIIIE Ha JEHCTBUS Cylep- U PEryJIsSpPHOro areHToB. Vcrosb3yomuecs: Ha-
MU SI3BIK, MOJIeJIbHASI CTPYKTYpa U OlpeJIeJIeHrsI HCTUHHOCTH, KOTOPhIE BMECTE
COCTaBIAIOT (POPMATLHO-JIOIHIECKI HHCTPYMEHT L' 4e; 1 KOTOPBIE TTO3BOJISIOT
HaM CPOPMYJIUPOBATD PsiJi HAOJIIOMEHUI, OTHOCSIINUXCST K (hOpMe IIPUHSTHUST Pe-
IIEHUs areHTOM O IPOIIEHUH, SBJSIOTCI BO MHOIOM HHCTpyMeHTaMu ad hoc.
006 sTOM UX XapakTepe CBUJETEILCTBYET OrOBAPUBAEMbI HA COJIEPKATETHHOM
ypOBHE, HO He 3adUKCUPOBAHHBINA B ONPEIE/IEHUAX 3aIPET HA UCIIOJb30BaHUE
dbopmyn Buga [a]*“¢ u [ ¢[a]®", wim — npobes B 4acTu cojeprKaTebHON HH-
repuperanuu dhopmys Buja (o] [a]*“[a]"¢. Tem He MeHee BBOAUMOrO HAMU Ha-
6opa onpegenennit L' ;. 0KazbBaeTcs JOCTATOYHO JIJIs TOTO, YTOOBI BBIIOJHHUTD
[IEPBOOYIEPETHYIO 3@y — BHECTH sICHOCTH B BOIIPOC O Pa3/IMYeHUH YKJIOHEHUST
OT MPOIIEHUs] U OTKA3a IPOIIATH ¢ MOMOIIBIO OHSITHI CYIIEP- U PEryIspHOro
arenTa. Kak 9710 c/e1aHo, MOXKeT ObITh BHJHO HCXOJs U3 pHC. [D] Ha KOTOpOM
npeJicTaBIeHa MOJIEIb, OCHOBaHHasA Ha onpeneseHusax L', W onuchIBaromast
JIByXYPOBHEBYIO CTPYKTypy tputsituss QJibroit pemienusi o npoiieann [lerpa.
3/ech B Mupe wy UCTUHHOI OKasbiBaeTcst hopmyita [O]**[0] ¢, ykaspiBarorast
Ha TO, uTo OJibra IPUHUMAET PENIeHne O TOM, YTOObI TpocTuTh llerpa. Ipuuem
CHavaJa OHA IPUHUMAET PEIeHre O TOM, YTOOBbI PACCYIUTDH 3aC/IyKUBAET JIN
ITerp Toro, 4To6BI BOIPOC O €ro IMPOIIEHUN BOOOINE ObLI HMOMHSAT. DTOMY JIeii-
CTBHUIO COOTBETCTBYET IIEPEXO]] U3 Wy B wy 10 ~5%. 3areM, 110CIe TOrO KaK 3TO
MeTaypOBHEBOE perienne npuHsaTo, OJbra paccMaTpuBaeT BOIPOC O MPOIIEHUN
ITerpa mo cyImecTBy, MpeIMETHO, U, B COOTBETCTBUU C TEM, UTO IMOKA3BIBAET
HaIlla MOJIEJIb, PEIIAET IPOCTUTH €ro. ITOMY JIEHCTBUIO COOTBETCTBYET IIEPEXO]]
U3 w1 B w3 10 ~°.

cronb3yst CTpyKTYPY, JIEXKAIIYI0 B OCHOBE MOJIEJIH, JaHHO# Ha puc. [, Mox-
HO 3a/1aBaTh YCJOBHUS UCTUHHOCTH JIJIst JTIOOBIX feiicTeuit OJIbru: ee oTKasa, Kak
peryssipuoro arenta, npomarhb ([O]**[0O]"*~¢) uan ee orkasa, KaK CylnepareH-
Ta, paccMaTpuBaTh caM BOIpoc 0 Bo3MoxkHOCTH nporrerus ([O]**=[0]"¢¢ nin
[0]*"=]0]"¢—¢). Tem cambim MBI buKCHpyeM pasHble c1ocobbl npuHaTHs OJIb-
roif peniennst, pe3yabTaTOM KOTOPBIX CTAHOBATCS MOJIOYKEHUS JIEJI, HEOTJININ-
MBIE JIPYT OT JIPyTa.

MHTepecHo OTMETHTh, YTO B W9 UCTUHHON OKAa3bIBAETCA HE TOJLKO (DOPMYyJIa
=[0]"¢¢, Ho u dopmyia =[0]"¢~¢. B mupe wy, KOTOPBIil CBSA3aH ¢ W) OTHOIIEHH-
eM A5 0BecriednBaloNM aJlbTePHATUBHBIN 11epexo iuist OJibru-cyneparenra,
TaKIM 00pa3oM, peaju3yeTcss CATyalllsl, KOrJa Ta, KaK cyllepareHT, IPUHAMAeT
pelenue o ToM, 4To pemieHue o npomennu Ilerpa OJbroii-pery/isipHbIM areH-

ToMm He Oyzer nupunsto. Konboukiun dopmyn —[0]" ¢ u =[0]"¢ ¢, ncrunuoit
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Puc. 5. Onbra pemaer Bompoc o mpomenuu [lerpa Kak cymeparesT

B W2, MOXKET OBITh JIAHO TAKOE TOJKOBAaHHUE: HEBEPHO cumTaTh, urTo OJibra pe-
maer npoctuTh llerpa, u HeBepHO cunmTaTh, uro OJIbra NMPUHUMAET PEIIeHUEe
€ro He IpOIIATH.

OrMmeruM Tak:ke, 9TO st (PUIOCO(PCKON KOHIIENIUKA IIPOIIEHUsT ObLIO
Obl MHTEPECHO yKa3aTh HAa OTJIUYME YKJOHEHWS IIPOIIATH OT YKJIOHEHUS He-
npormiarek. g obumunka-Ilerpa, »kesaoiero BOCCTAHOBUTH CBOM OTHOIICHUS
CO CTApBIM JIPYTOM, 3HATD, 4TO OJIbra YKJIOHSETCsH OT TOT0, 9TO0BI He NPocmums
€ro, — 3HAYUT 00JIAIATH HAJEKION Ha TO, YTO IPOIIEHNE, OBITh MOXKET, Oy/IeT
napoBano. [Ipu sTom Takas HajeXK A JTOKHA 000/IPATH NOPa3/0 CUIIbHEE, YeM
Ta, KOTOpasl BO3HUKAET KaK CJielicTBHe 3HakoMcTBa l[leTpa ¢ MbICIBIO O TOM,
110 OJIbra YKJIOHSIETCS OT TOTO, ITOOBI MPOCTUTD €ro. Bosiee TOro, Kak TOJBKO
MBI 000TaTUM Hall (POPMATHO-JTOTUIeCKuil uHCTpyMeHT L' e OnpelesleHusiMu
UCTUHHOCTH JIJTsT JIeTUIECKIX MOJAILHOCTEH, Mbl CMOXKEM U3y 9aTh JIOTHICCKUE
OTHOIIIEHUST MEXKJTy TAKUMU TPEJIOKEHUSIMU, KaK «ATEHT (v MOYKET MPOCTHUTD
arenTa [3», «Eciam areHT o mpoiaer areuTa, (3, ToO OH MOXKET 3TO ¢eaarhy, «Ec-
JID areHT (v CAEJIAeT TaK, U4TO ¢, TO areHTa (3 HUKOIJIa HE CMOYXKET IIPOCTUTH (v»
1. 1. CoruaJibHasi IPAKTHKA [PEIO0CTAB/ISIET TOUCTUHE HEeMCcYepIiaeMblii MaTe-
pHUAJI JIJIsi TAKOTO POJIa aHAJIA3A.

PazBuBas narre nabJjiojienue, clieJlaHHOE B OTHOIICHUU CTPYKTYPHI IIPUHSI-
THS PEITIEHNsT O TPOIEHNH, MBI TIPEJIIONATAEM, UTO CYIIECTBYIOT JeHCTBUS, KO-
TOpBIE JIOMYCKAOT U Jaxke TPeOyIoT MOJ00HON BIOXKEHHOCTH PEIIeHN, TPOTeKa-
TOTIUX TIO9TOMY Ha, pa3HbIX ypoBHsX. Tak, Hampumep, PacKombHUKOB, Tepe TeM
KaK PeNuThCs Ha yOWIICTBO, TINATEJHLHO PACCMATPUBAET CAMy BO3MOXKHOCTD
TaKOTO PEIIEeHNs], ¥ TOJIbKO JOMYCTUB €€, T. €. COTVIACUBINNCH, KAK CyTepareHT,
paccMaTpuBaTh peleHne ob yOuiicTBe BCEPBE3, OH MPUCTYIAET K pa3paboTKe
IJIaHa, UIET Ha «IIPO0y» U T. II., T. €. IIPOJI0JIXKAET JefiCTBOBATD YK€ B KQUECTBE
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peryasipHoro arenTa. AHATOTUIHO OOMBITUHCTBO JAEHCTBYIOT Tak, OYIATO TaKue,
MeTaypPOBHEBBIE, PEIIEHUS 10 MHOYKECTBY BOIIPOCOB YK€, U pa3 U HABCEra, IIPHU-
HATBI, KaK, HAIIPUMEp, pelleHne He yoOnBarh, He OOMaHbLIBATH WU HE KYPHUTh.
Bynydu npuHATBIME, OHU TO3BOJISIOT, CKA2KEM, OBIBIIIEMY KYPUJIBIITUKY CIUTATH
cebst TeiCTBUTENBHO Obi6WUM — T. €. He KyPUTDb U, OJHOBPEMEHHO C 3TUM, HE
BOBJIEP?KUBATHCS, HE YKJIOHATHCA OT KyPEHHs, TAK KAK BO3IEPXKUBAETCS BCE XKe
TOT, KTO elle Ha CaMOM JeJjie He CTaJl 6I)IBH_II/IM KypI/I.HbH_LI/IKOMll.

Cay4ail ¢ mpolleHrneM Kak W CJIydail ¢ yOuifiCTBOM W/ KypPeHHeM, CTOSIT
Kak Obl B OJTHOM PsiJly B CBSI3U C BOIPOCOM 00 yKJiOHeHHH. BepositHO, Bce oHM
HUMEIOT 9TO-TO 0DIlee B CBOEH IPpUPOJIE, ITO MIPEICTABISIETCS HAM, B CBETE 9TOr0
UCCIIEJIOBAHNUSI, CXOJACTBOM UX CTPYKTYD. PUCKHEM IIPEIIOIOKUTE, 9TO 9Ta 00-
Imast MpUpoIa, 0dbecIeunBaIoNiasi MoI001e B MPOTEKAHNH BhIOOPA, 3aKII0TAETCS
B HPABCTBEHHOM N3MEPEHUN BCEX ITUX JEUCTBUM.

6. 3akJrodyeHue

B nadasie ucciieioBanus Mbl OOpaTH/IN BHUMAHIE Ha TO, YTO TEOPHUs pede-
BBIX AKTOB, O KOTOPOI aBTOPhI 0eXaODUTUBHOI'O, KOMUCCUBHOI'O U JEKJIAPATUBHO-
T'0 TIOJIXOJIOB K IIPOIIEHIIO OOBIKHOBEHHO IOBOPAT KakK 00 HHCTPYMEHTE UCCJIEI0-
BaHUs, B JIEICTBUTEILHOCTU OKA3BIBAETCS CKOpee HEe MHCTPYMEHTOM, & MPOCTO
HaOOPOM TEPMUHOB, B KOTOPBIX YI00HO ODOPMJISTH YTBEPXKICHUS, KACAIOIIN-
ecsl TPOIIEHUs, MOJIYIEHHBIE [PU 3TOM CPEJICTBAME JPYI'UX TEOpUil. ITO He
3HAYUT, 9TO COJIEPKAHNE YKA3AHHBIX MOAXOI0B HE 0bsajgaeT meHHocTbio. O1-
HaKO OHO OTHOCUTCS K TEOPHUHU PEUEBBIX aKTOB HUCKIIOYUTENTbHO HOMUHAJBHO.
TakcoHOMHUSI HOJIXO/IOB K IIPOIIEHNIO (B YacTHOCTH — Ta, 4To jaHa B [Hughes,
Warmke, 2017| u orpazkaer npejcraBjieHue HayIHOIO coo0IIecTBa 06 UX MecTe
B Kopiryce (hunocodcKoro 3HaHus O MPOIIEHUH), B TAKOM CJIydae, MOKeT ObITh
YTOYHEHA: 3TH IOJXO/bI He SBJSIOTCH «IePMOPMATUBHBIMUY, TAK KaK OHHU He
SKCILIyaTUPYIOT (DYHIAMEHTAJIBHBIE JIJIs TEOPUU PEUEBBIX AKTOB OIPEIEICHUS
U UCHOJIB3YIOT €€ TEPMUHBI TOJIBKO KaK SPJIBIKH.

Jlannoe 3aMevyaHre 0 METOJOJIOIMYECKO OCODEHHOCTH MCCJIEIOBAHMI TPO-
IEHUs], TPOBOJUMBIX B PAMKaX TEOPUU PEUEBBIX AKTOB, HE JIUIIAET CMbBICJIA
BOIIPOC O COOTHOIIEHUH EPGOPMATUBHBIX MTOJIXO/I0OB, B KOTOPOM 3aKJ/II0YEH UC-
TOYHUK HAIEr0 HCCJIEI0OBATEILCKOIO MHTEpeca KO Bcell Teme mporrneHus. Ho
OHO 3aTPY/IHSET IIOUCK COOTBETCTBYIONIETO OTBETA, TAK KaK TEIePh ero Heobxo-
JIIMO HAYUHATH C MCIPABJIEHUS] TaK HA3BIBAEMBIX IEP(MOPMATUBHBIX ITOJIXO/IOB.

"3amernm, 4TO HOHSITHSI areHTa/CynepareHTa M COOTBETCTBYIOMIAs UM HJes IO KpaitHeit
Mepe JIByX YPOBHEH NPUHSATHUs PEIIEHUI — MOXKET CJIy’KUTh BayKHBIM JIOIOJTHEHUEM K Ou-
KOMITOHEHTHO# WHTepIpeTanun ykjIoHeHus ¢on Bpurra. Tak, KaxKIblil, TPUHIB HEKOTOPOE
pelleHre Kak CylepareHT, Tellepb MOXKEeT CTaTh TeM, KTO He COBepIIaeT HEKOTOPOe JIeiicTBIE
B Ka4eCcTBe PETYJISIPHOTO areHTa, HO, BMEeCTe C TeM, U He YKJIOHSEeTCS OT Hero.
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[Tox ucnpaBsienreM Mbl [IOHUMAHUEM HE CTOJIHKO HCIIOJIb30BaHue (HhOpMabHO-
JIOTHIECKOTO allapara, KOTopoe caMo 1o cebe He MOYKET, Pa3yMeeTCsl, PACCMaT-
PUBATHCS KaK I€/b, U IIEPEHOC BCell paboThl Ha MMOYBY aHAJIUTHIECKUX (DUIO-
copCKUX HUCCIIEIOBAHUI, CKOJIbKO HABEJEHUE IOPSJIKA B MHOXKECTBE, B IEJIOM
HeGEe3bIHTEPECHBIX (M C TEOPETUYECKOM, U C IPUKJIATHON TOUYEK 3PEHHUsI ), yTBEp-
JKJIEHUN O TPOIIEHUH, CJIEJAHHBIX aBTOPAMU KOMUCCUBHOTO U JIEKJIADATUBHOTO
moixo0B. Ilpu momotmum jioruku L;; MBI CTaju yIHOPSIIOYUBATE 5TO MHOXKE-
CTBO, HAYAB C KPUTHIECKOTO PACCMOTPEHUS 3asiBJIEHUI O BO3MOXKHOM CHHTE-
TUYIECKOM IIOIXOE, MOAPA3yMEBAIOIEM B3IV HA IPOIICHUE OIHOBPEMEHHO
KaK Ha KOMHCCHUBHBII M KaK Ha JEeKJapaTUBHBII pedeBble akThbl. MeTooJ10-
TUYECKUE UCIPABJICHNSI, BHOCUMbIE cpejicTBaMu L;);, 3aKJII0O9aIUCh B TOM, 9TO,
B OTJINYHE OT B JIEWCTBUTEILHOCTU JIUIIb [ICEBIONEPMOPMATHUBHBIX I0/IX0/I0B,
Harr (hOpMaIbHO-JIOTTIYECKHIl alapaT Ha CAMOM JIeJile OCHOBBIBAJICS HA MIIESIX
TEOPUH PEYEBLIX aKTOB. TakK, B HEM BBIJIEPKAHO PA3JIMIUE MEXKy TPOIIO3UIIN-
OHAJILHBIM COJIEPYKAHNEM U WJIJOKYTUBHOM CHUJION, & B OCHOBY CEMaHTHUYIECKUX
ompeaeeHnit 1 (POPMYJI, BRIPAXKAIONINX BUJbI MIJIOKYTUBHBIX aKTOB, IIOJIO-
JKEHO TIOHSTHE HAIPABJIEHUS] PEAJIUBAIMKA COOTBETCTBUS, KOIJIA «MHUD» IPEJ-
cTaBJIeH HADOPOM HEATEHTHBIX (POPMYJI, & «CJIOBa» — MHOXKECTBOM (POPMYJI, Ha-
YUHAIOIINXCA C MOJIAJIBHOCTH JIEHCTBUS. PeueBble aKThl, KOTOPBIE OCYIIECTBIIs-
FOT areHThI, OMUCHIBAIOTCA B L;); KAK MEPEXOJ/ibl HA AHTUCUMMETPUIHBIX, TPaH-
3UTUBHBIX U HePedJIEKCUBHBIX PEJISAIMOHHBIX CTPYKTYpPax, YCTAHABIUBAIOIIUE
CIIENUAIbHBIM 00PA30M, B 3aBUCUMOCTH OT THUIA UJIJOKYIINH, CBI3U MEYXKTY «MU-
poM» u «csoBamMu». B pe3ysibrare HaM yJIaJIOCh YCTAHOBHUTD, UTO 3asiBJIEHUS
0 JOIMYCTUMOCTU CHUHTETUYECKOTO IOJIXO0JIa K IPOIIEHWIO, CO3aHHOMY B paM-
KaX TEOPHUU PEeYeBbIX aKTOB, €1Ba JIU OIPABJIAHDI, TAK KaK HEBO3MOXKHO OCYIIIle-
CTBUTDH PEUEBOil aKT, KOTOPBIil ObI 0O'bEIMHSLT B CBOEH CTPYKTYPE OJTHOBPEMEHHO
KOMUCCUBHYIO U JIEKJIAPATUBHYIO UJIJIOKYTUBHBIE CUJIBI. €M CaMbIM MBI ITOKa-
3aJI1, 9TO MHO2KECTBO XapaKTEPUCTUIECKIX TPUMEPOB IIPOIIEHNS, MBICIIIMOE B
paMKax TAKOTO CHHTETUYECKOTO ITOIXO0/a, sABJASIETCs, B AefCTBUTEILHOCTH, IIy-
CTBIM.

B KoHCTPYKTHBHOII YacTU MCCIEIOBAHNS MbI TIOKA3aJIU, YTO UCIIO/IH30BAHNE
MOAUGUIMPOBAHHOTO allllapaTa JIOTUKN JAefiCTBUil IpomBaeT cBeT Ha (HopMy
MIPOIIIEHNs KaK JefCTBUS TOrJIa, KOTJla, HallpUMep, CPeIn MHOXKECTBA COJIep2Ka-
TEJbHBIX U TEXHUIECKUX BOIIPOCOB O IPOINEHUH MBI BBIOMPAEM TOT, KOTOPBIi
[IPU3BaH YCTAHOBUTH OTJIMYME MEXKJy C/IydaeM OTKa3a IIPOIIATh U CIIydaeM
VKJIOHEHUST OT IIPOIINEHUs, €CJau 00a CIydasi BbIPpaykKeHbl MOJITAHUEM areHTa-
KEPTBHI.

Ha npumepe L,c; MBI TOKa3aJId, IYTO UCIIOJIB30BAHIE KJIACCHIECKON JIOTUKU
JHeficTBuil 6€JIHAIIOBCKOTO TUIIA C CEMAHTHUKOM, B OCHOBE KOTOPOIl JIe?KaT OOBIK-
HOBEHHBIE PeJIANMOHHBIE CTPYKTYPbl Kpuiike ¢ oTHOINIEHNEM SKBUBAJIEHTHOCTH
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MEXKIy MUPaAMU, U OIEePATOPOM, OJIU3KUM K orteparopy dstit-, O3BOJISIET OIN-
CBbIBATh CJIydaW YKJOHEHUsI OT JIEHCTBUS W OTKa3a JeUCTBOBATH KaK CJIydaW,
KOTOpBbIE He CBOIATCS JApyr K japyry. OmHako B Lge¢ W YKJIOHEHHE, W OTKA3
COBEPIIAIOTCS KaK ObI MITHOBEHHO, & CTPYKTYpPa IPUHATHS PEIIEHUl areHTOM B
TUX CAYYasdX OCTACTCS 38 paMKAMU CeMaHTH4IecKux Momeseil. s Toro 14robnt

NMETh BO3MO>KHOCTbD (bI/IKCI/IpOBaTI) YKJIOHEHHE 1 OTKa3, IIPpEZK/1e BCECro, Kak pas-

/
act’

B OCHOBE KOTOPOW JIEXKHT ITOHSTHE 00JIACTH OIpeeseHns] areHTa WA areHT-
HOro JgomMeHa. HpI/I IIOMOIIIHX 3TOI'O IMOHATHA MBI BbIAC/JINJIN B ,ZLGIU/ICTBI/H{X al'€HTa
pa3Hble YPOBHU: YPOBEHb NEMCTBUNI PEryIdApPHOTO areHTa, IPOU3BOAAIIEIO U3Me-
HEHUs HA MHOZKECTBE IPEJIJIOZKEHUH, OIMChIBAIOIIUX IT0JIOKEHUS JIeJI, U YPOBEHb
JefCTBUH cylleparenra, 3aHATOI0 U3MEHEHUEM YCJIOBUU MCTUHHOCTU UCKJIIOYU-
TeJIbHO areHTHBIX POopMyJ. B pesyiabrare Mbl IOKa3bIBAEM, 9TO OTKA3 M YKJIO-
HEHUE UHTEPIPETUPYIOTCA CPEJICTBAMA Efwt HE MPOCTO KaK pas3Hble (POPMYJIbI,

JINYHBIE MIPOTIECCHI IPUHSITHST ar€HTOM PENIeHUil, Mbl TPEJJIOXKIIIN JIOTUKY L

KOTOPBIE COOTBETCTBYIOT MHTYHIIUU MCCJIEA0BATESI U JJisi KOTOPBIX 3aTeM II0JI-
OUPAOTCsT COOTBETCTBYIOIINE CEMAHTUIECKHE MOJIEIN, KaK 3TO ITPOUCXOIUT B
ciaydae ¢ Lgct, @ N3HAYAIBHO KaK Pa3Hble IPOIECCHI, IIPEICTAaBICHHBIE KOMIIO3M-
IUSIMA OTHOIIeHU ~%% u ~"¢. YcTtaHOBIEHHOE TAKUM 00PA30M OT/INYNE BUJIIOB
«HEIPOIIEHNsT» TTOMIMO JIOTHKO-TEOPETUIECKOTO, BEPOSITHO, MMEET M T€OPETU-
YEeCKOE 3HaYCHUE JIJIsI TeMbI ITPOIIEeHU A U 6J'II/13KI/IX HOHATHUI N3BUHEHUS U O6I/I,[[bI.
3HaHme TOro, ¢ Kakoil hopmoil OTKa3a MPOIaTh CTOJIKHYJINCH OOWIINIIA TN
00MTINK, JTaeT UM BO3MOXKHOCTH KOPPEKTUPOBATDH CBOE MOBEJICHIUE, HAIIPABJICH-
HOEe Ha TO, YTOOBI MOJIYIUTh MPOIIEHNE W 3arJIaUTh CBOIO BUHY II€pPE] YKepT-
BOIA, cIrenraJbHBIM 00pa3soM U JIefiCTBOBATh TakK, YTOObI CKJIOHUTH YKEPTBY WJIN
K [PUHSATHUIO PEIIeHUs O NPOIeHun (T. €. JOOUThCsI OT YKEePTBbI JeficTBUil Kak
PEryJIsIPHOIO AreHTa), WK K TOMY, YTOObI, 110 KPailHOCTH, PACCMOTPETH BOIIPOC
0 BOBMOXKHOCTH IPOINEHUsI B IIPUHIUIE (KOTJa YKePTBa COlIACHA JIefiCTBOBATH
KaK CyIeparexr).

Habmonenune, Koropoe MbI ¢IeJ1aIiu B OTHOIIEHUH CTPYKTY Pl ITPOIIEHNS, BE-
POSATHO, MOXKET ObITh PACIIPOCTPAHEHO Ha, JIeHCTBHUS BOOOIE, — BO BCAKOM CJIy-
Jae, Ha UX HEKOTOPOE CHeIUPUIECKOe IOIMHOKECTBO. OYeBUIHO, YTO CTPYKTY-
pa IPOIIEHNd, COCTOAIAA U3 CEPUN PEIIeHnl areHTa, U3 BJIOXKEHHBIX JICHCTBUMN,
B KOTOPBIX IEPBOCTEIIEHHOE 3HAYEHUE UMEIOT Te, UTO HAIPABJIEHBI HA CAMOIO
cebst (Tak Ha3. JEHCTBHUsA CYIIEPAreHTa), MOXKET ObITh 0OHApYrKeHa HE TOJIBKO
B CUTYallUsIX OXKUJIAHUsI W JAPOBAHUSI IIPOIIEHUsI, HO U B HEKOTOPBIX JIPYIHUX.
DT0 MOI'YT OBITH CJIyYan JJIUTEIbHBIX JeHCTBHIL, IPOIOJI?KEHNE KOTOPBIX TPpedy-
eT PeryJsipHo BO30OHOBJISEMOIO pelleHus. BeposaTHo, ciofa »Ke MOXKHO OTHECTH
HEOpJIMHAPHBIE PEIEHNSsI, HMEIOIIIe B KAUEeCTBE OCHOBHOI'O IIEHHOCTHOE U3Mepe-
Hie (U pexKie BCero — ITUIECKOE).
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Kak Teopernueckuii, Tax U NPUKJIAIHON IOTEHIINA UMEET, Ha HAII B3IVISL,
ujest 00J1acTelt Opeie/IeHns Wk TIOMEHOB ar€HTHOCTH, TIO3BOJISIIOIIAsT PACCY K-
JaTh 00 areHTax He 0E3yCJIOBHO, a B CBA3U C MHOYKECTBOM (DOPMYJI, KOTOPBIE
BXOJISIT B COOTBETCTBYIONINE Ar€HTHBIE 00JIaCTU. Y2Ke Cefiiac 3TO OTKpbIBa-
€T BO3MOYKHOCTH T€OPETUKO-MHOYKECTBEHHOT'O OITUCAHUSI B3aNMO/IeICTBUSI Taphbl
areHTOB, KOIJIa KaXK bl U3 HUX IIPeJICTaBJIEH KaK HAbOP < CYIIEPAreHT, PEryJisip-
HBII areHT>, Ha Pa3HbIX YPOBHAX — YPOBHAX UX CYIEPAreHTOB, PETYJIsPHBIX
areHTOB, U CMENIAHHOM. B JlayibHelIlieM 3T ONpeJesIeHust MOI'YT OBITH IOJIO-
2KEHBI B OCHOBY CIICITUAJILHOMN JIOTUKYU JIeHCTBUS, UCCASAYIONEeH (PDeHOMEHBI TTPO-
IeHNs], IPUHECEHUs] U3BUHEHNs, OOUJIbI U JIPYTUX, Y€Pe3 OIUCAHUE JIOTUIECKIX
XapaKTEPUCTHUK, (DOPM PEUEBBIX AKTOB, BLIPAYKAIOIIUX 3TU (PEHOMEHBDI.
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Abstract: In this paper we study forgiveness as a speech act and as an action associated with
a complex decision-making structure. In the first part of the paper, we make several critical
remarks regarding the methodology of so-called “performative” approaches to forgiveness.
We conclude that the theory of speech acts is not used by the authors of these approaches
properly and if it is, then only nominally. We eliminate discovered methodological defects of
two “performative” approaches to forgiveness (commissive and directive approaches) with the
help of logical machinery, which is based on the semantic ideas of Belnapian logic of actions.
We refute the statement of several authors who study forgiveness and practices of pardoning
that a synthetic approach to these phenomena, combining the commissive and declarative
interpretations of the phrase “I forgive you” is possible.

In the second, constructive part of the article, we examine the possibilities of the classical
logic of action concerning the analysis of the difference between cases of refusal to forgive and
cases of forgiveness refraining. We show that this question can be solved decently via the
logic of action via the usage of language, model structure, and syntactic definitions, designed
so that they can grasp the two-level structure of the decision on forgiveness used by the
victim. We assume that the form of decision making of this kind is associated not only with
forgiveness but also with other similar actions. The former association contributes to the
philosophy of forgiveness, while the latter contributes to the applied and theoretical aspects
of the logic of action. Finally, we believe that the idea of agent domains that we proposed
can be applied in the field of general logic of action in the analysis of problems analogous to
the problem of distinguishing between cases of non-pardoning and refraining from doing so.
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Amnunoraiusi: B pa6ore npeaaraercs si3blK MO3UTUBHON CUJIJIOTUCTUKY, ajidaBUT KOTOPOTO
COJIEPKUT BCE CHUJIJIOTUCTUYECKHE KOHCTAHTBI. CaMu 5TH KOHCTAHTHI MIOHUMAIOTCS KaK 3HAKU
OTHOIIEHWI MEXKIy JAByMs HEIyCTBIMU MHOXKecTBaMu (o6bemMaMu AByX OOIIMX TEPMHHOB).
Cpeny yKa3aHHBIX OTHOIIEHUN 0CO00e MECTO 3aHUMAIOT T€, KOTOPBIM COOTBETCTBYET B TOUHO-
CTH OJHA U3 IsITH quarpaMM diinepa—2Keprouna: (1) paBeHCTBO MHOXKECTB, (2) cTpOroe BKJIIO-
YeHMe TIEPBOTO MHOXKECTBA BO BTOPOE, (3) CTPOroe BKIIIOYEHUE BTOPOTO MHOXKECTBA B IIEPBOE,
(4) mepekpemuBaHue MHOXKeCTB, (5) HECOBMECTHMMOCTH MHOXKeCTB. OCTAJIbHBIE OTHOIICHUS
MPEJICTABJISIIOT U3 cebsi KOMOWHAIMY 3iIepoBCKuX. Kaxkiast KoHCcTaHTa k B IpeIaraeMoM
CHJJIOTUCTAYECKOM $I3bIKE KOJIMPYETCS TOCIEOBATEIBHOCTHIO YHCeJ OT 1 710 5, yKa3bIBAIO-
X HA HOMEPA TeX MJIEPOBCKUX OTHOIIEHUA, IIPU KOTOPBIX IPOCTOE BbICKA3bIBAHUE (DOPMBI
SkP mpuHuMaeT 3HaUYeHMe «MCTHUHA». Hampumep, OTHOINIEHUE BKJIFOYEHUsS OJTHOTO HEITyCTOTO
MHOXKECTBA B JIDYTOE PEIPE3eHTUPYET KOHCTaHTa 12, & OTHOIIEHNE COBMECTUMOCTH JIBYX HEITY-
CTBIX MHOXKECTB — KOHcTaHTa 1234. 3ajaercs TOYHAasT TEOPETUKO-MHOYKECTBEHHAST CEMaHTUKA
JAHHOTO «YHUBEPCAJIBLHOTO» S3BIKA, COOTBETCTBYIOINAs] MHTYUTUBHOMY TOHUMAHUIO CUJLIOTHU-
CTUYECKNX KOHCTAHT. BBOAATCSA MOHSITHS BBIPA3UMOCTH CUJIJIOTUCTHIECKON KOHCTAHTHI B «JI0-
KaJIbHOM» $I3bIKE, COZEPIKAIIEeM JIUIIb HEKOTOPbIE U3 TAKUX KOHCTAHT, M IIOJIHOTHI MHOXKECTBA,
HMCXOJHBIX KOHCTAHT HEKOTOPOTO «JIOKAJIBHOTO» si3bIKa. KKoHCcTaHTa k BBIpa3mMa B JIOKAJTBHOM
CHJIJIOTUCTUYECKOM $I3bIKE C HEKMM HaOOPOM HMCXOIHBIX CHJIJIOTUCTUIECKUX KOHCTAHT, €CJIU U
TOJIBKO €CJIM B 9TOM JIOKAJIBHOM sI3bIKe Haiiziercs dhopMmyiia A, cojepzkalasi B TOYHOCTH JIBa
TepmuHa S u P, Takas uro A skBuBajieHTHa dopmysne SkP B ceMaHTHUKe yHHUBEPCAJIBLHOTO
CWJIJIOTUCTHYECKOTO A3bIKA. MHOXKECTBO CHIJIOTMCTUIECKUX KOHCTAHT {k1, k2,. . ., km } Ha3bI-
BaeTCs NOAHbBLM, €CITU U TOJILKO €CJIH JII00asi CHIJIOTNCTUYeCKasi KOHCTAHTA BBIPA3UMAa B sI3bIKE
C UCXOJHBIMU CUJTOTUCTUYIECKUMU KOHCTaHTamu ki, ka,..., km. B KagecTBe mpumepa mgoka-
3BIBAETCH MTOJHOTA MHOKECTBA UCXOTHBIX KOHCTAHT TPAIUIMOHHOM cusutoructuku (a, e, i, 0)
Y MHOKECTBA, MICXOJHBIX KOHCTAHT CUJUIONMCTUKY BeHHA (3HAKOB IISATH SMIEPOBCKUX OTHOIIE-
Huit). B yHMBEpPCAILHOM CHJJIOTHCTUIECKOM SI3BIKE CTPOMTCSA AKCHOMATHYECKOE UCIUCIICHUE,
JIOKA3BIBAIOTCS. METATEOPEMBI O €r0 HEIIPOTUBOPEUYMBOCTU U TIOJTHOTE.

KuaroueBrie ciioBa: CHIIJIOTHCTHKA, CHJUIOTMCTHYECKAsT KOHCTAHTA, (MOPMAJIM30BaHHBIN
A3BIK, CEMAHTHUKA, OIIPEIEINMOCTD, IIOJTHAS CHCTeMa KOHCTAaHT, aKCHOMAaTHYEeCKOe HCYHCJIe-
HUe, MeTaTeoOpeMbl O HEIPOTUBOPEYNBOCTH U IIOJTHOTE

s mutupoBanus: Mapkun B. M. CunnorucTuka Kak JIOTUKA BCEX OTHOIIEHUN MEXKTY JBY-
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1. Yro Takoe cujjiorucrTmyeckKass KOHCTaHTa?

Accepropudeckast CH/ITOTUCTAKA, KAK U3BECTHO, STBISETCS YICHIEM O BBIBO-
JIaX U3 MPOCTBIX KATErOPUIECKUX BBICKA3BIBAHUI. DTU BBICKA3BIBAHUSI MOXKHO
CYUTATDH PE3IYIHTATOM COUJIEHEHUS JIBYyX ODIIUX TEPMHUHOB C IIOMOIIBIO 0COOOIr0
JIOTHIECKOTO TEPMUHA, KOTOPBIN HMPUHSTO HA3BIBATH CUMALO2UCTNUYECKOT KOH-
cmarmoti. CHJTIOTHCTHYIECKAsT KOHCTAHTA IIPU TAKOM IIOJXO0JE — 9TO €IUHBII
TEepMUH, BKJIIOYAMOIINI U BHYTPEHHIOI CBSA3KY, U KBAHTOD. YKa3aHHOE €J[1H-
CTBO OCODEHHO HAIJISIIHO B apPUCTOTEJIEBCKONW (POPMYIUPOBKE KATETOPUIECKUX
BBICKA3bIBAHU, TJie HA IIEPBOM MeCTE€ CTOUT IPEIUKAT, Ha BTOPOM CHJLIOIHU-
CTUYECKasi KOHCTAHTA, & B CAMOM KOHIIE CyObeKT, HAIpuMep, « P mpucyiie Bes-
KoMy S», «P me npucyiie nekoropbiM S». CxonacTsl hOPMYyJIUPOBAIN KaTe-
ropuvecKre BHICKA3bIBAHUS UHAYE, C APYTOH MOC/Ie0BATEILHOCTHIO TEPMUHOB:
KBAHTOD — CYObEKT — BHYTPEHHSIS CBS3Ka — Ipeukar, Hanpumep, «Bce S
ectb Py, «Hekoropsie S He ectb P». Ho u onn nipu hopMasibHON 3aucu 9TUX
BbICKasbiBaHuii (Hanpumep, SaP, SoP) coeuHsIM KBAHTOD U CBS3KY B OJMH
JIOTHIECKUN TEPMUH — @, €, & U O.

Yo ke pernpeseHTUPYIOT CUAIOTUCTUIeCKHe KOHCTAHThI! [Ipn moMuHupy-
FOIIEM B UCCJIEIOBAHUSX 110 CUJJIOTUCTUKE SKCTEHCHOHAJIBHOM IIOJIXOJIE OHU PAC-
CMATPUBAIOTCS KaK 3HAKHW OTHOIIEHUH MeXKly JBYMsT MHOYXKECTBAMHU — O0beMa-
MU CyObEeKTa ¥ IpEJINKaTa KATErOPUIECKOrO BBICKA3BIBAHUS. 1aK, KOHCTAHTA
a OOBIYHO TPaKTyeTCsl KaK 3HaK (HEeCTPOroro) BKJIIOUeHHsi o0bema CyObekTa
B 00beM IpeuKaTa, KOHCTAHTA i — KaK 3HAK COBMECTUMOCTH ITHX 00bEMOB
(HAIMYUS B JIAHHBIX MHOYKECTBAX ODIIMX 3JIEMEHTOB), KOHCTAHTA € — KAaK 3HAK
HECOBMECTUMOCTHU YKa3aHHBIX MHOXKECTB, KOHCTAHTA 0 — KaK 3HAK HEBKJIIOUe-
HUS IIEPBOTO 00beMa BO BTOPOIi.

B kauecTBe ceMaHTHYIECKOIO HHCTPYMEHTA B CUJIJIOTUCTUKE ITUPOKO UCIIOJIb-
3yI0TCS KPYTOBBIE JINATPAMMBIL:

AR RO)O

Puc. 1. duarpammsr Ditnepa—2Keprouna

Kazxmast u3 sTux auarpamMmm m300pazkaeT orpeieieHHOe OTHOIIEHUE MEXK LY
IBYM$I MHOYKECTBaMH, KOTOPBIE SIBJIAIOTCS 00beMaMy OOIIMX TePpMUHOB S u P:

1) pasencrBo obbemos S u P;

2) crporoe Bkiodenune obbema S B 0obeM P



Cuorucruka Kak JIOTHKa BCEX OTHOIIEHHI MEXK/Ty ABYMS HEILyCTHIMU MHOKECTBAMH 41

3) crporoe BkioUeHne obbeMa P B 00beM S
4) mepekperuBanre 00beMoB S u P;
5) HECOBMECTHMOCTH (BHEIOJIOKEHHOCTL) 00beMoB S u P.

[Ipu sTom nipejimostaraercs, 9To 06a 3TH MHOYXKECTBA HEITYCThI. ByjieM Ha3bIBATD
YKa3aHHbIE [SITh OTHOUIEHUHN «3UAeposcKuMUus.

Herpyano 3ameTuTs, 4T0 JIUIIL O/HA CTAHIAPTHAS CUJJIOTUCTHYECKAS KOH-
CTaHTa U3 YeThIpeX (& UMEHHO €) PENPE3eHTUPYET IMHTIEPOBCKOe OTHOIIeHE (OT-
Horenne 5). BoickasbiBanue dhopmMbl SeP HCTHHHO JIUIIL B TOM CIydae, KOria
obbembr S u P He nmeroT obmux 3jieMeHToB. [Ipr Becex MHBIX 3#171epOBCKUX OTHO-
[IEHUSIX MEK/Ly 9TUMHU (HEIlyCThIMI) MHOYXKeCTBaMu Se P 0Ka3bIBaeTCsl JIOKHBIM.
Yro KacaeTcst APYruX CTaHIAPTHBIX CHUJLIOTMCTHYECKUX KOHCTAHT (a, @ 1 0), TO
KaTeropnieCKunue BbICKa3bIBaHUWA, O6pa30Ba.HHbIe C UX IIOMOIIIBIO, UCTUHHBI IIPpU
HECKOJIbKUX PA3JIUIHBIX SHIEPOBCKUX OTHOIIEHUSX MEXK/ Ty 0bbeMaMu CyObeKTa
u pejukaTa: Sa P uctuaHO pu oTHOMeHUsX 1-2, S1P — npu oTHOmeHusx 14,
SoP — 1pu OTHOIIEHUSAX 3-5.

B NCTOPUMN JIOTUKU IIPEAINPUHUMAJIUCH ITOIIBITKH ITOCTPOCHUA CUJIJIOTUCTU-
YECKUX TEOPHil ¢ HECTAHJIAPTHBIMHU HUCXOIHBIMA HAOOPAMHU CUJLIOTHUCTUIECKUX
koncranT. Tak, H.A. Bacuiawses [Bacuibes, 1910| npemioxui ucronb3oBaTh
BMECTO HEOIIPE/ICIEHHO-IaCTHBIX BbIcKasbiBauuii (SiP u SoP) oupeseseHHO-
qacTHoe: «TobKo HEKoTOpBIE S ecTb P». OHO NPpUHUMAET 3HAYEHHUE «MCTUHAY,
e.r.e. (€cam U TOJIBKO ecii) 00beMbl S 1 P HAXOJSATCs B OTHOMICHUSAX 3 HiH 4.

k. Benn [Venn, 1881] npeioxkuit cucreMmy CuIJIOrHCTHYECKOTO THUIIA C TsI-
THIO UCXOIHBIMU BHJIAMU KATEIOPUYECKUX BbICKA3bIBAHUIL: YETHIPbMS Y TBEP/IHU-
TeJIbHBIMU U OOIIEOTPUIIATEIbHBIM. 1Py BhIZIeIeHIN YeThIpeX Pa3HOBUIHOCTEH
YTBEPINTEIbHBIX BBHICKA3LIBAHUI OH OIMMPAJICS Ha KJIACCU(PUKAINIO CYKICHUN
V. laMumibTOHA, KOTOPBII yKa3blBaj Ha HEOOXOIUMOCTH yueTa KBaHTU(DUKA-
M1 HEe TOJBKO CYObEeKTa, HO U Ipenukara. [Ipu TakoMm moaxone yTBepIAUTE Ib-
Hble BBICKA3bIBAHUsI MOYKHO Pa3/eJiuTh Ha obme-obmme («Bee S ecrs Bece P»),
obmme-yactabie («Bce S ecrb mekoropwie Py ), wacrHo-o6mue («Hekoropsie S
ectb Bce P») n gactHo-yactuble («Hekoropbie S ectb Hekoropbie P»).

BbICKaSbIBa,HI/IH KazKJ10T'0 U3 I14TH BUJIOB JIOTUKHN BeHHa NCTHUHHBI POBHO IIpA
OJTHOM SHJIEDOBCKOM OTHOIIEHWH MeXKJIy obbemamu S m P: obIieoTpuiiaTeib-
HbIE, KaK yKe€ TOBOPUJIOCH, IIPU OTHOIIEHUU 5, & UTO KACAETCH yTBEPIUTEb-
HBIX, TO ODIIe-00IIe NCTUHHBI IIPU OTHOIIEHNN 1, 0OIe-4acTHRIE IIPU OTHOIIIE-
HUAU 2, 9ACTHO-OOIIUE [IPU OTHOIIEHUH 3, YACTHO-YACTHBIE IIPU OTHOIIEHUU 4.
st KaxKJI0To U3 IepevnC/IEHHBIX BUJIOB BBICKA3bIBAHUII MOXKHO BBECTU CBOIO
CODCTBEHHYIO CUJIJIOTUCTUYECKYIO KOHCTAHTY, PEIPE3EHTUPYIONLYIO OIIPE/IeIEeH-
HOE SﬁﬂepOBCKOG OTHOHIEHUE MEXK/1y ABYMs HEIIyCTbIMU MHOXKECTBaMU.
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Boime y2xke ormedasioch, 9TO KPOME SMJIEPOBCKUX HMMEIOTCS U UHbIE Ou-
HapHBIE OTHOIIEHUS MEXKy HEIYCThIMU MHOXKECTBaAMU: OTHOIIIEHUE HECTPOrOro
BKJIIOYEHNS, COOTBETCTBYIONIEE KOHCTAHTE @, OTHOIIEHNE O0OBEMHONW COBMECTU-
MOCTH, COOTBETCTBYIOIIEe KOHCTAHTE %, OTHOIIEHUE, (DUKCUPYIOIIEECs B UCTUH-
HOM OIIP€JIeJIEHHO-IaCTHOM BBICKa3bIBaHUH, U Jp. OYEeBUIHO, ITO YUCTO BCEX
BO3MOYKHBIX OTHOIIEHUN MEXKJIY JBYMs HEIIYCTBIMUA MHOXKECTBAMU PABHO MOIII-
HOCTH MHOXKecTBa Bcex nojmHoxkects {1, 2, 3, 4, 5}, 7. e. Tpuanaru aByM.
Kaxxmomy u3 3Tux OTHONIEHUN MOYKHO COIIOCTABUTD CBOIO YHUKAJIHHYIO CHJLIO-
TUCTUYECKYIO KOHCTAHTY.

V1006HO B 3aII1Ch TPOU3BOIBHON CUJLIOTUCTHIECKON KOHCTAHTHI & BKIIOYATD
HOMEpPA TeX SMIEPOBCKUX OTHOIIEHUH, ITPU KOTOPBIX KATErOPUIECKOE BBICKA3bI-
Banne ¢popmMbl SkP UCTUHHO.

3aluch KOHCTAHT, PElPe3eHTUPYIONINX CaAMU 3JIepOBCKUEe OTHOIIEHUs, Oy-
JIeT BKJIIOYATh O/1HO 9uciao (0T 1 70 5), KOTopoe coBIaIaeT ¢ HOMEPOM COOTBET-
CTBYIOIIEro OTHOIEeHUs. Tora, Hanpumep, GopMoit obIIe-00IIIX YTBEPIAUTETb-
HBIX BBICKa3bIBaHUil OyzeT Boipaxkenume S1P, a dopmoit obireoTpuriaTe bHbIX
BBICKA3bIBaHUl — BbIpakenue SHP.

Koucrantei, pernpesentupyromue 26 HEIMJIEPOBCKUX OTHOIIEHUNW MEXKTY
JIByMsl HEIYCTBIMUA MHOXKECTBaMHU, OYJIyT IPEJCTABIATH CODOH MHO20K0MNO-
HEHMMHbLE TIOCTeI0BATE/IbHOCTH ducesi. Hampumep, KOHCTaHTa 6 OYIeT 3aliChl-
BaTbcs Kak 12 (a dopma BeickaspiBanus «Bee S ectp P» kak S12P), KoHcran-
Ta ¢ Kak 1234, koHCcTaHTa 0 Kak 345, a KOHCTaHTa, 00pa3yIoInas OnpeIeeHHO-
JaCTHOE BBICKA3bIiBaHUe, Kak 34. JloroBopmmcs pacmoJiararb UUC/Ia B COCTABE
MHOTOKOMITOHEHTHBIX KOHCTAHT B TOPSIJIKE UX BO3DACTAHUS.

Ee onnaa KoHCTaHTA, KOTOPAs BBIJIEJISETCS C MEJIBI0 OOITHOCTH PACCMOTpPE-
HUsI, SBJISIETCS HYAbKOMNOHeHMHOU. OHA pElpe3eHTUPYeT <«IIyCTOe» OTHOIIE-
HUE, T. €. TAKOE OTHOIICHUE, B KOTOPOM He HAXOJATCH HUKAKHE JIBA HEIyCThIX
muokecTBa. Dopma BBICKA3LIBAHUS, 0OPA30BAHHOIO C IIOMOIIBIO HYJIHKOMIIO-
HEHTHON KOHCTAHTBI, Oy1eT (DUKCUPOBATLCs BhIpaxkeHuem S P.

Jpyrum mpejiesIbHbIM CJIyYaeM OTHOIICHUS MEXK/Ly JIBYMs HEIyCTHIMUA MHO-
2KEeCTBAMU SIBJISIETCS «yHUBEPCAJIbHOE» OTHOIIEHNUE, T. €. OTHOIIEHUE, B KOTOPOM
HaXOJIATCs JIIOObIE JIBA TAKUX MHOXKecTBa. [laHHOE OTHOIIEHNE pErpe3eHTUpy-
ercst KoncranToit 12345%.

Takum 06pazoM, custo2ucmu%eckots Koncmanmot HaA30BEeM II0C/IeI0BaATE b
HOCTH (BO3MOYKHO IIYCTYIO) Z1Z2 . .. Ty, HOMAPHO PA3IUIHBIX YHUCE] U3 MHOXKE-
cra {1, 2, 3, 4, 5}, PacCIIOJIOKEHHBIX 110 BO3PACTAHUIO.

' Hy/IbKOMIIOHEHTHAST KOHCTaHTA ¥ KOHCTAHTa 12345 sSBAJSIOTCS, 10 CYTH, CHJLIIOTHCTHYE-
CKUMU aHAJIOTAMU MPOTO3UIIMOHATHHBIX KOHCTAHT JIO)KHOCTH U UCTUHHOCTH, COOTBETCTBEHHO.
Kak 6yer nokazano Huxke, S P sBisiercs hopMoii wozuvecky 402tcro20 , a S12345P dbopmoit
N02UHECKY, UCTNIUHHO20 TIPOCTOIO BBICKA3BIBAHUSI.
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YV4auThIBasi, 9TO 38 KaXKJIbIM 9UCJIOM Z; B COCTaBe HEKOTOPOH CHJLIIOIUCTU e~
CKOIl KOHCTaHTBI kK CTOUT OIpeJieJIeHHAasl KPYroBasi nuarpaMma, UUCIOBOU KO
T1T2 . ..2Tn 38J3€T IIOJIHBINA CIUCOK 31JIEPOBCKUX OTHOIIEHU, IIPU KOTOPBIX BbI-
ckasbiBarue (hopMbl SkP NpuHIMaeT 3HAYEHNE «UCTUHA». A cama KoHCTaHTa k
C CEeMAHTUYIECKON TOUKHU 3PEHUs PEIIPE3EHTUPYET TAKOE OTHOIIEHIE MEXK Ty 00b-
eMaMHu TepMUHOB S 1 P, KoTopoe siBseTcs 00be/INHEHNEM SHTIePOBCKAX OTHO-
HICHUI, KOOQUPYEMBIX YUCJIAMU L1, T2, . .., LTy.

2. yHI/IBepcaJIbeIﬁ SI3BIK MO3UTUBHOI CHUJIJIOTUCTUKU
N ero ceMaHTHUKa

[TocTponM MO3UTUBHYIO CUJIIOTUCTUKY, SI3bIK KOTOPOH COMEPXKUT TPHUIIIATD
JIBE CHJIJIOTUCTHYIECKHE KOHCTaAHThI — 3HAKHA BCEX BO3MOXKHBIX OMHAPHBIX OTHO-
IIeHN MeXK/1y HENYCTBIMUA MHOYKECTBaMU.

C ucronb30BaHUEeM JaHHOTO <«YHUBEPCAADHO20» CUJLIOTUCTHIECKOTO SI3bI-
Ka U JIOTUKHU, B HEM IIOCTPOEHHOM, MOXKET OBbITh Pa3BUTA 00ULGA MEMATNEOPUA
CUAAORUCTNUYECKUT KOHCMAHM TTO3UTUBHON CUJIJIOTUCTUKU. B ee paMKax MOXK-
HO BBIJIEJISITH PA3JIMIHBIE CBOUCTBA 3TUX KOHCTAHT U OTHOIIEHUS MEXKJy HUMU.
[TosiByisieTcst BOSMOYKHOCTB BBECTH TOYHOE IMOHSITHE BHIPA3UMOCTH (OIIPEIeINMO-
CTH) CHJLJIOPUCTUYECKOI KOHCTAHTBI B «A0KAADHOM» CUTJIOTUCTUIECKOM SI3bIKE,
COJIep2KAIIEeM He BCe CUJIJIOTUCTUYIECKNE KOHCTAHThI. TakKe MOTYT ObIThH MCCJIe-
JIOBAHbI Pa3JINYHbIE XaPAKTEPUCTUKHA MHOYKECTB (HAGOPOB) CUJIJIOTUCTUIECKUX
KOHCTAHT, B TOM YHCJI€ BBEJICHO ITOHATHUE IIOJTHOI'O MHO2KeCTBa KOHCTAHT U C(bOp—
MYJIMpPOBaHa 3a/a9a 10 YCTAHOBJIEHUIO KPUTEPHUEB HOJHOTHI.

Nrak, mon yHUuSEPCANDHBIM CUAAOLUCTIUYECKUM A3IKOM OYIEM MTOHUMATH
A3BIK TO3UTUBHON CHJIJIOTUCTUKU, AJI(MABUT KOTOPOI'O COJEPXKHUT BCE CUJLIO-
PUCTUYECKUE KOHCTAHTHI. [loMuMo HUX B ajidaBuT BKIIOUAIOTCH OECKOHEYHBIN
CIIMCOK OOIIUX TEPMHUHOB, IPOIO3UIMOHAJIbHBIE CBA3SKHA U CKOOKHM. ATOMapHbIE
bOpMyJIBI YHHBEPCAJIBHOIO CUJIOTUCTHIECKOTO sA3bika uMeioT Bui SkP, e S
u P — obmue TepMunbl, a k — IPOU3BOJIbHAS CULJIOIUCTUYECKAsT KOHCTAHTA
(ecsim KoHCTAaHTa k TIpescTaBisieT coOOIl MyCTyIO MOCIe[0BATETLHOCTD, TO SkP
sanmcbiBaercst Kak SP). Cioxkubie hopMyIibl 06pa3yoTcst OOBIMHBIM CIIOCOOOM
C TIOMOIIIBIO ITPOIIO3UIMOHAJIBHBIX CBA30K. By/ieM 0603HaYaTh MHOXKECTBO BCEX
dopMys TaHHOTO sI3bIKa Kak L.

CdopmymupyeM TOYHYIO CEMAHTHUKY YHUBEPCAJIBHOIO CHJIJIOTUCTHIECKOIO
s13bIKA, OCHOBBIBASICH HA, COJIECPKATEIbHBIX UHTYUIIUSX, U3JI0KEHHBIX B IIPE/IbI-
JIYIIEM pasierie.

Modeawio nazosem napy (D, ), rne D — npousBosibHOE HelycTOe MHOXKE-

CTBO, (¢ — (DYHKIMsI, COMIOCTABJISIONIAsT KaXKIOMY OBIIEMY TEPMHUHY HEKOTOPOEe
Herycroe noamuokecTBo D: 0(S) C D u p(S) # .
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Oupeesnm nonsitre 3uadnmoctu (ucrunuoctu) dopmyiasl A € Ly B mojie-
u (D, ¢). C sroii nesibio BBesieM TpexmecTHbiil npeaukar V. V(A, D, ) aura-
ercs Tak: «dopmysna A sHadnma B Mojean (D, p)».
BamagnuM cHavasa yCJOBHs 3HAYMMOCTH aTOMAapHBLIX (hopMyJI, oOpasoBaH-
HBIX HOCPEICTBOM HYAbKOMNOHEHMHOT, KOHCTAHTHI:
Vg. Hesepuo, uro V(SP, D, ¢)
(1. e. dopmysbl Buzia SP He sSIBJISIFOTCS 3HAYUMBIME HU B KAKON MOJIEJN ).

SajauM Jgajiee YCJIOBUs 3HAYMMOCTH aTOMAaPHBIX (POPMYJI, 00pa30BaHHBIX
[TOCPEJICTBOM O00HOKOMNOHEHMHBLL CAJLIOTHCTUICCKIX KOHCTAHT:

Vi. V(S1P, D, p), ere. o(S) = p(P);

Va. V(S2P, D, p), ere. o(S) C p(P);

V3. V(S3P,D, p), e.re. o(P) C ¢(5);

Vi. V(S4P,D, ), ere. o(S) N p(P) # & u o(S\e(P) # @ u
e(P)\¢(S) # @;

V5. V(S5P, D, p), ere. o(S)Np(P) =0
(V1-V5 bUKCHUPYIOT B TEOPETHKO-MHOYKECTBEHHOM SI3bIKE T€ YK€ CaMble 3iije-
POBCKHE OTHOIIIEHHsI, KOTOPbIe N300parkeHbl HA KPYIOBBIX JrarpaMmax 1-5).

3aia) MM HaKOHEI[ YCJIOBUS 3HAUUMOCTH aTOMAapPHBIX (DOpMyJ, 0Opa30BaH-
HBIX TIOCPEJICTBOM MHO20KOMNOHEHMHHL CAJUIOTUCTUIECKNX KOHCTAHT. IlycThb
CUJIJIOTACTHYIECKAsl KOHCTaHTa Kk IpecTaB/isieT cobOil IM0CJIeI0BATEIbHOCTD
Z1T2...T, TOMAPHO PA3JMIHBIX 4dnces m3 MuHoxkecrsa {1, 2, 3, 4, 5}, pacrmo-
JIOYKEHHBIX 110 BO3PACTAHUIO, TpuieM 2 < N < 5.

V. V(Sziza...z,P,D,p), ere. V(Sx1P,D,p) wm V(SzaP,D,p)
win ... win V(Sz, P, D, ¢)
(dbopmyita, obpasoBaHHasI ¢ IOMOIIBIO MHOTOKOMIIOHEHTHON KOHCTAHTBI, 3HA-
qrMa B HEKOTOPOW MOJIEJIN, €.T.€. B 9TON MO/ 3HaYnMa X0Ts Obl ofHa dop-
MyJia, 0Opa30BaHHAS C TOMOIIBIO OJJHOKOMIIOHEHTHON KOHCTAHTBI, BXOJIAIIEH B
JIAHHYIO MHOTOKOMIIOHEHTHYIO KOHCTAHTY ).

V. YcaoBust 3HATUMOCTHU CJIOKHBIX (POPMYJI CTAHIAPTHBIE.

Qopmyna A € Ly obwesnavwuma B CeMaHTHUKE YHUBEPCAIHLHOIO CHJLIO-
ructuueckoro si3bika (U-obwesnavuma), e.r.e. V(A, D, ) B moboit mojgenn
(D, ).

Qopmyna A € Ly 6vnoanuma B CEMaHTHKE YHUBEPCAJIBHOIO CHJLIOTHCTH-
gyeckoro sizbika (U-ewnoanuma), e.re. V(A, D, ) no kpaiineii mepe B 0JHOI
mozesn (D, p).

N3 chopmymmpoBaHHBIX BBIIIE YCJIOBHI 3HAYMMOCTHU BBITEKAET, ITO (DOPMY-
Ja Buga S12345P obmesnadnMa B TaHHON ceMaHTHKe, a popMmyna Buga SP He
SIBJISIETCS BBIIIOJITHUMOIA.
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BepubiM sBiIsieTcss Tak:Ke CJIe/yIONiee YTBEPXKIEHNE: €CJIU CUJLIOIUCTUYe-
CKasi KOHCTaHTa k cofepKuT uucyo 1, To popmysna SkS obriesnaunma B ceMaH-
THKE YHUBEPCAJIBHOIO CUJIJIOTHCTHIECKOTO sI3bIKA; B IIPOTUBHOM CJIyvae popMy-
sta SkS He siBjisieTCs BBIOJTHUMOM. 3aMeTUM, YTO U3BECTHBIE 3AKOHBI CHJLIOTU-
CTUYIECKOr0 TOXKIecTBa SasS n SiS sBIAIOTCS JaCTHBIME CJIydastMu OOIe3Ha-
quMbIx dopmyst Buga SkS, Tiie KOHCTaHTa k COJEpKUT 1, Be/ib @ B HaIei
3anucu — 3710 12, a 1 — 1234.

B mocTpoenmnoit jormke mMEIOT MeCTO ODOOIINEHUS JPYTUX M3BECTHBIX 3a-
KOHOB TPA/IUIUOHHON CUJIJIOTUCTUKH: CUJUIOTUCTUICCKUX BAPUAHTOB 3aKOHOB
nporusornookHocreii (Hanp., =(SaP A SeP)) u 3aKOHOB UCKJIIOYEHHOI'O Tpe-
Tbero (Hanp., SiP V SoP). Eciau koucrautsl ki u ko He comepzKaT B CBOEM CO-
cTaBe HU OJIHOI'O OJIMHAKOBOTO ducia, To dopmyna SkiP A SkoP He siBisercs
BoiosnnMoit (a 3aadut —(Sky P A Sk P) obmesnaunma). Ecin kaxx0e qnciio
u3 MHOXKecTBa {1, 2, 3, 4, 5} BXoaUT B coCcTaB XOTsi ObI OJJHON M3 KOHCTAHT —
k1 mm ko, To dopmysa Ski PV SkoP obmesnadamma.

Qopmynsl A u B skeusarenmmv, B CEMAHTUKE YHUBEPCAJIHHOTO CHUJIIOTHU-
CTUYECKOIO sI3biKa, e.T.e. 1 Jjoboit momenu (D, ) Bepho, uro V(A, D, p),
e.re. V(B,D,p).

N3 Vi u Ve caenyer, uro dpopmyiia Sx1xs . .. T, P sxkBuBajienTHa hbopMmyIie
St1PV SxoPV ...V Sz, P.

MozkHO cHOPMYIUPOBATE NPUHUUN YCTNAHOBAECHUA OMHOWEHUA TPOMUBO-
pevwus MEXKIy aTOMapHbIMU (DOPMYJIaAMU C OJIMHAKOBBIMU CyO'bEKTaAMHU W IIpe-
AUKATAMN: €CJIM KOHCTAHTHI k1 U ko He comepkKaT B CBOEM COCTaBe HHU OIHOIO
OJIMHAKOBOI'O YHCJA U Kaxkioe 4uciao m3 MHoxkecrsa {1, 2, 3, 4, 5} Bxomur
B COCTaB XOTsi Obl OJ[HOW W3 3TUX KOHCTAHT, TO ¢opmysia SkiP sKBuUBajeHT-
Ha dopmysie ~Sky P u nporBopednt dopmyse SkoP. HacTHBIM ciiydaeM 3TOro
IPUHIMIA SIBJIAIOTCS 3aKOHBI JIMaroHajieil jornvyeckoro ksaipara: SaP (1. e.
S12P) nporusopeunt SoP (1. e. S345P), a SeP (1. e. S5P) nporuBopedut
SiP (1. e. S1234P).

B pamkax qaHHOl CHJLIOTUCTUKU MOXKHO Pa3BUTh HHTEPECHOE yuenue 06 00-
paweruu. [IpuBenemM HEKOTOPbIE PE3YIbTATHI, CBA3AHHBIE C JAHHBIM BOIIPOCOM.
Ecan cunnoruncrundeckast KoHCTaHTa k He CONEPXKUT UUCET 2 U 3 WU YKe COIep-
KHUT KaK 9UCI0 2, TaK U 9ucjao 3, To ¢popmyna SkP sxBuBajseHTHa Hopmyie
PEkS. Ecinu cuyutorncrudeckasi KOHCTaHTa, k1 COAEPXKUT YKCJIO 2, HO HE COMEp-
JKUT 9UCJIO 3, a KOHCTaHTa ko mosydaercd u3 k1 3amenoit 2 Ha 3, To dpopMmyia
Sk1 P sksuBajientra dopmyie PksS. Eciu cusnorncrudeckasi KOHCTaHTa K
COJIEP2KUT HYUCIO 3, HO HE COJEPKUT HUUCJIO 2, a KOHCTAHTA Ky IHOJIy4YaeTCs U3
k1 3amenoit 3 Ha 2, To dpopmyia Sk P skeupasienTHa opmyie PkoS.

JokakeM MeTaTeopeMy 00 SKBUBAJICHTHON 3aMeHe.
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Teopema 1. Ilyecmv A u B — npoussoavhvie gopmyave us Ly, Ca — dop-
MYAG daHH020 A3bIKG C 6bLOCAEHHDIM STodNCIenuem nodgopmysve A, a Cp —
POPMYAG, MOAYHAOWAAC 8 PEZYALMAME 3AMEHDL bldeseHH020 8xodclenus A
6 Ca na gopmyary B. Ecau dopmysve A u B axeusasenmus, 6 cemanmuxe
YHUBEPCAADLHO20 CUANOZUCTUYECK020 A3biKa, Mo dopmysve C4 u Cp maxoice
IKBUBAACHMHBL 6 IMOTL CEMAHMUKE.

oxazameabvcmaeo. JlokazaTeIbcTBO BEIETCsl MHIYKIIUEH TI0 YUCJTY TPOIIO3U-
IHOHAILHBIX CBSA30K B hopmyste C'g.

Bazuc unaykmuu. I[lycre C'4 He cOmep:KUT TPOMO3UITUOHATBHBIX CBSI30K,
T. e. 970 aroMapHasi popmysia. Torma Cy = A, a Cp = B. Ilostomy eciu A u
B 3KBUBAJIEHTHBI B CEMAHTHUKE YHUBEPCAIBHOTO CUJLIOTHCTUYECKOTO si3bIKA, TO
C4 n Cp TakzKe 3KBUBAJICHTHBI B HEl.

NunykrusHbiit nepexon. Jlomyctum, aro Teopema BepHa JJjisi Jito0oit dop-
MYJIBI ¢ MEeHBIIM, 9eM y C'4, TUCIOM IPOMO3UITHOHAIBHBIX CBSI30K.

[IycTe rmaBubiM 3HaKoM B dopmysie C4 sBisiercs orpunianue, Torma Cy
umeer Bug —Dy, a Cpg umeer Bug —Dp. @opmyna Dy mMeer MeHbIIE IIPO-
[TO3UITMOHAIBHBIX CBA30K, YeM (4, HO3TOMY, 10 UHJYKTUBHOMY JOIYIIEHHIO,
ecau A skBuBajsienTHa B, T0 D4 skBuBajieHTHa Dp. A u3 mocjegHero, B cu-
JIy CEMAHTHUKH IIPOMO3UIMOHAJILHOIO OTPUTIAHUST, BEITEKAET, 4T0 phopMmysia —D 4
skBUBaJIeHTHA (bopmysie ~Dp.

[Iycrs rmaBabiM 3HAKOM B (bopmysie C'4 sIBIAsSIETCsT KOHBIOHKTHA, ToTaa Oy
umeer Bujg Dy A E 6o D A E4. B nepsom ciryaae dopmyina Cp umeer B
Dp A E, Bo Bropom — D A Ep. PacemorpuM nepsslii ciydaii (Bropoii aHasio-
ruden). Qopmyna Dy mMeer MeHbIe TPONO3UIMOHAIBHBIX CBs30K, deM Cjy,
[IO3TOMY, 10 WHIyKTUBHOMY JOMYINEHUO, eciin A sxkBuBajieHTHa B, 70 D4 9K-
BuBasienTHa Dp. B cuiy ycioBuil 3HAYNMOCTH KOHBIOHKTUBHBIX (DOPMYJI, €CJIN
D 4 sxksuBasienta Dp, 10 Do A E (1. e. C4) sxBuBasientia Dp A E (1. e. Cp).
[To TpamsuTuBHOCTH MMeeM: eciin A skBuBajentHa B, To C4 skBuBanentna Cp.

B ciyuasix, korma riaBHbIM 3HAKOM (GopMyJibl Cy sIBJISTFOTCSI WHBIE TTPOIIO-
3UIMOHAJIbHBIE CBA3KH, PACCYK/IEHUE OCYINECTBIISAETCH aHAJOTUIHO. |

3. JlokajbHbI€ CHJIJIOTUCTUYECKNE SA3BIKHI
" IIOJIHbI€ MHO2>KeCTBa CUJIJIOTNCTUYECKMNX KOHCTAHT

OOBIYHO B A3BIK TO3UTUBHON CUJUIOIMCTUKU B KAYECTBE MCXOJIHBIX BBOJSAT
HE BCe, a TOJLKO YaCTh CUJIJOTUCTUYUECKUX KOHCTAHT. Takue s3bIKU OyaeM Ha-
3bIBATD «A0KAAbHOMUY». K UCITY JTOKAJIBHBIX OTHOCHTCS SA3BIKH TPAUITHOHHOM
CUJIOTUCTHUKY, CUJIOTUCTUK Benna u Bacuibesa.

IIpu cemMaHTHYECKOM IIOCTPOEHUU CUJJIOTUCTHUKHU B JIOKAJHLHOM S3BIKE UC-
XOJIHBIM KOHCTAHTAM COIOCTABJISIIOTCST HEKOTOPhIE OTHOIIEHUS MEXKJIy 00beMa-
MH JIBYX OOIIIX TePMUHOB (MBI Oy/1€M PACCMATPUBATD JIUIIH CJIy4ail, KOrJa 3TH
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TepMuHBI HerycThl). [Ipemonaraercs, oHaKO, 9TO 9TUX OTHOIICHHI JOCTATOY-
HO JIJIst TOTO, YTOOBI BHIPDA3UTh U BCE JIpyrue OMHAPHBIE OO'bEMHBIE OTHOIICHUS.
B Takom ciaydyae MOXKHO CIATATH MHOXKECTBO UCXOIHBIX KOHCTAHT NOAHDIM.

Ncnonb3yst ceMaHTUKY YHIBEPCAJILHOIO CUJIJIOTUCTUYECKOTO SI3bIKA, BBEIEM
TOYHBIE OIPEJICTICHIS BRIPA3UMOCTH KOHCTAHTHI B JIOKAJIBHOM S3BIKE U IIOJTHOTHI
MHOYKECTBA CUJLJIOTUCTUICCKUX KOHCTAHT.

[Iycrs {ki, ko,..., km} — MHOXKECTBO MCXOJHBIX CHJIJIOTMCTHYECKUX KOH-
CTaHT HEKOTOPOI'o JIOKAJLHOIO sA3biKa. Kaxk/1as KoncTanTa kj U3 9TOro MHOMKe-
CTBA 3AIIUCHIBAETCS C MCHOJTb30BAHUEM UHCJIOBOTO KOJIa, O KOTOPOM IILIa PeYb
B IPEIbIIYINEM pa3jesie, T. €. OCHOBBIBASICH HA CEMAHTUKE 9TOrO S3bIKa, MBI B
caMoii 3amucu kj pUKCHpyeM Te 31IepOBCKIe OTHOMICHHA MexKJIy odbemamu S
u P, npu KOTOpEIX BRICKasbIBanue ¢hopmbl Sk; P ncTunno.

Koncranra k 6vpasuma B JIOKAJTBHOM CUJIJIOTUCTUIECKOM SI3bIKE C UCXOJHBI-
MU CHJIJIOTUCTUIECKUMEU KOHCTaHTaMu ki, ko,..., Kk, €.T.e. B 9TOM JIOKAJILHOM
sI3BIKE Hadiercs gopmynna A, comeprKaliasi B TOYHOCTH JiBa TepMmuHa S u P,
Takasi 970 A sKBUBaJieHTHA (popmyse SkP B ceMaHTHKe YHUBEPCAJIBHOIO CHUJI-
JIOTECTUYECKOTO SA3bIKA.

Hanpumep, koncranTa 12 (T. e. a) BbIpa3uMa B sI3bIKe CUJLIOTUCTHKE BeHHa
C UCXOJIHBIMU KOHCTaHTaMu 1, 2, 3, 4, 5, TIOCKOJIbKY B 9TOM s3bIKe HaijeTcs
dopmyita, a umenno S1P V S2P, koropast COIepKUT TepMuHbl S 1 P 1 3KBU-
BaJICHTHA B CEMaHTUKE YHUBEPCAJILHOTO si3bIka hopmyse S12P.

Hpyroit npumep. KorcranTa 1 BbIpasuMa B sI3bIKE C UCXOJHBIMUA KOHCTAH-
ramu 12, 1234, 345, 5 (OHU COOTBETCTBYIOT CTAHJIAPTHBIM KOHCTAHTAM TPaJIU-
IIMOHHOI CHJIJIOTUCTHKA @, i, 0, €), TaK KaK B 9TOM sI3bIKe Haiimercs dopmyia,
a umenno S12P A P12S, koropasi cofiepKuT TepMuHbl S U P 1 3KBUBaJIEHTHA
B CEMAHTHUKe YHUBEPCAJBHOIO st3biKa hopmyiae S1P.

MHOKeCTBO CHILIIOTUCTHYECKUX KOHCTAHT {k1, ka,. .., kpy, } Ha3bIBACTCS NOA-
HbILM, €.T.e. JTI00ast CUJIJIOTHCTUIECKas KOHCTAHTA BBIPA3UMa B SI3bIKE C MCXOJI-
HBIMU CHJIJIOTUCTUIECKUMU KOHCTaHTaMU ki, ka,. .., km.

PaccmoTpuM /1Ba JIOKAJIBHBIX S3bIKa (sI3BIK CHJIJIOTUCTHKN BeHHA U sI3bIK
TPAIUIUOHHON CUJIJIOTUCTUKY) U JIOKAZKEM IOJIHOTY MHOXKECTB UX HMCXOJHBIX
koHcTaHT. Ilycts Ly — mHOXKecTBO OpMYysT sA3bIKa CHJLIOTUCTHKU Benna,
a Lp — MHOXKecTBO GOPMYJT sA3bIKA TPAIUITUOHHON CUJLIOTUCTUKH.

Teopema 2. Muosicecmseo uUCToOHbLr KoHCMaAHM cuato2ucmuky Bewna
{1,2,3,4,5} asasemca noaroim.

Zloxazameavcmeo. Ilpn ceMaHTHIECKOM TOCTPOEHUN CHJIJIOTUCTUKN BeHHA
HCITOJIb3YEM MOJIEJIM TOT'O YK€ THUIIa, YTO U B CEMAHTUKE YHUBEPCAJIHLHOI'O CHJLIO-
TUCTUYECKOI'O A3bIKA. B JaHHOM JIOKaJIbHOM A3BbIKE NMEETCdA BCEI'o IIdThb BHI0B
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aTOMAaPHBIX POPMYJ. YCJIOBHUS 3HAYUMOCTH it HUX — 3T0 V1—Vs5. s ompe-
JeJIeHUs] YCAOBU 3HAYNMOCTH CJIOXKHBIX (pOpPMYJI UcIob3yeM Vo. V-obwesha-
yumoti HazoBeM popmysy A € Ly, 3HauuMyIo B JI000i Mojeau npu V, BKIIO-
qatormeMm Vi—Vs, Vo

Hy>kHO moKasaTh, 9TO BCe TPUIANATH JBE CHJIJIOTUCTUIECKHE KOHCTAHTHI
YHUBEPCAJIBLHOI'O SI3bIKA BEIPA3UMBI B PACCMATPUBAEMOM JIOKAJTHHOM sI3BIKE. DTH
KOHCTAHTBI, KAK YK€ TOBOPUJIOCH, OBIBAIOT OJJHOKOMITOHEHTHBIMU, MHOTOKOMIIO-
HEHTHBIMHU M HYJIbKOMIIOHEHTHBIMU.

Bce 01HOKOMITOHEHTHBIE KOHCTAHTHI BXOJIAT B MHOXKECTBO HCXOJHBIX KOH-
CTaHT JIOKAJIBHOIO A3BIKa, & YCIOBUA 3HAUNMOCTH aTOMAPHBIX (GOPMYJI C STUMHI
KOHCTAHTAMH B CEMAHTHKaX YHUBEPCAJIBLHOI'O U JIOKAJIBHOI'O S3bIKOB COBIIAIAIOT.
[TosToMy Bce OHU BBIpa3UMBI B JIAHHOM JIOKAJHHOM $SI3BIKE.

IIponsBosibHAasT MHOIOKOMIIOHEHTHAsl KOHCTAHTa T1IL3...T, TAKXKe BbI-
pasuMa B HEM, IIOCKOJbKY B CEMAHTHUKE YHUBEPCAJBHOIO sI3bIKa (DOpMYyJIe
Szizy ... T, P sxBuBanentaa popmyna Sx1 PV StePV. ..V Sz, P, conepxaliasi
B TOYHOCTH JiBa OOIMX TepMmuna S u P.

HynbkoMImoneHTHasT CHJIJIOTHCTUYECKAs KOHCTAHTA TAaKKe SIBJIAETCHA BbIpa-
3uMoii: dopmysie SP B ceMaHTHKe YHUBEPCAJIBHOI'O sI3bIKa SKBUBAJIEHTHA JIFO-
Oast HeBBITTOJTHUMAsT POPMYJIa JIOKAJTHHOTO sI3bIKa, COAEPKallas JINIIb TePMUHDI

S u P, manpumep, dopmyna S25 A P2P. ]

Teopewma [2] jaer Gosiee IPOCTOH KPUTEPUIt HOJHOTHI IPOU3BOIBHOTO MHO-
JKECTBA, CUJUIOTUCTUIECKUX KOHCTAHT: MHOXKeCTBO KoHcTaHT {ki, ka,..., kn}
SIBJISIETCS MOJHBIM, €.T.€. B SI3BbIKE C MCXOIHLIMHU KOHCTaHTamu ki, ko,..., kpy

BBIpa3UMbl KOHCTAHTHI 1, 2, 3, 4, 5.
Bynem ncnosb3oBaTh 3TOT KPUTEPUil IPU JTIOKA3ATEILCTBE CJICIYIONICH Me-
TATEOPEMBI.

Teopema 3. Mnooicecmeo ucxroonvr KoHCmManm mpadutuortoti CuAL02UCTIU-
ku {a, e, i, 0} AGAACTNCA NOAHDIM.

Zloxazameavcmeo. CeMaHTHKA TPAJUIIMOHHON MO3UTHBHON CHJIJIOTUCTUKI
OOBIYHO CTPOMTCSI CJIEYIOMUM 06pa3oM. Vcrmosb3yercs: TOT Ke KJIACC MOJIe-
neit (D, ), tne D # @, p(S) CD u p(S) # . YeroBus 3HATUMOCTH I€THIPEX
THUIIOB ATOMAPHBIX (DOPMYJI ONPEJIEISIOTCST TaK:

Vao. V(SaP,D, ), ere. p(S) C p(P);

Ve. V(SeP, D, p), e.re. o(S) Np(P) =g,

Vi. V(SiP,D, p), e.re. o(S) N p(P) #

Vo. V(SoP, D, ¢), ere. p(S)\p(P) # @.

Jns  crmoxkHBIX  (DOPMYT TPUHUMAIOTCS CTAHIAPTHBIE YCIOBHS 3HAYN-
moctu (Vo). T-o6wesnavumots nazosem dopmyiny A € L, 3HaunMyio B 110001
Mozenau upu V, BiaodaomeM Vy, Ve, Vi, Vo, V.
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[Tokarkem cHavasa, 9TO KaXKJIyI0 UCXOAHYIO KOHCTAHTY TPAUIMOHHOMN CUJI-
JIOTECTUKHU MOYKHO 9KBUBaJEHTHBIM 00Pa30M 3aMEHUTH HEKOTOPOI KOHCTAHTOM
YHUBEPCAJIBHOTO CHJIJIOTHCTHIECKOTO S3bIKA.

V(SaP,D, ), ere. (B cuny V,) ¢(S) C ¢(P), ere (B CHILy CBSI3H OTHO-
ieHn i HECTPOT'Oro BKJ/IIOYEHUA, PpaBEHCTBa MHO2KECTB U CTPOI'OI'0 BKJIIOLIGHI/IH)
©(S) = ¢(P) nm ¢(S) C ¢(P), ere. (B cuny Vi u Vo) V(S1P,D, ) mimn
V(S2P,D, ), e.re. (B cuny Vi) V(S12P, D, ).

Taxum o6pa3oM, KOHCTAHTa ¢ €CTh Ta YK€ KOHCTaHTa, 9TO U 12.

V(SeP,D,p), ere. (B cuny Ve) ¢(S) N p(P) = @, ere. (B cury Vs)
V(S5P, D, p).

Taxwum 06pa3oM, KOHCTAHTA € €CThb Ta YK€ KOHCTAHTa, 9TO U .

B cemanTuke Tpa unuoHHON CHIIOTHCTUKHI YCIOBHUS 3HATNMOCTH ST P 1po-
THUBOPEYAT YCJIOBUSAM 3HaUUMOCTH SeP, a ycjaoBust 3HaUUMOCTU S0P 1npoTuBo-
pedar yciaoBusM 3Haunmoct SaP. CorjacHo chopMyIHPOBAHHOMY B IIPEJIbI-
JIYIIEM pa3jiesie MPUHITUILY YCTAHOBJIEHUsI OTHOINEHUsI [IPOTUBOPEUUS MEXKLy
aTOMapHLIMUA (GOPMYyJIAME C OJUHAKOBBIMU CyOBEKTAME U IpeauKaTamu, hop-
Mysie S5P B ceMaHTUKE YHUBEPCAJIHHOTO CUJIJIOTUCTUYECKOTO S3bIKA [TPOTUBO-
peunt dopmyna S1234P, a dopmyse S12P — dopmyna S345P. Tlosromy i
eCTb Ta YKe KOHCTaHTa, uTo u 1234, a 0 — Ta »Ke KOHCTaHTa, 4TO U 345.

Ocraercst mokasaTb, YTO KOHCTAHTHI 1, 2, 3, 4, 5 BBIpa3sUMbI B sI3bIKE
TPAJUIUOHHON CcHu/TOrucTuKU. Jjist 9T0TO /I KaxK10il aroMapHOoil opMy/Ibl
SkP € Ly ykaxem ¢popmyity u3 L, 5KBUBAJIEHTHYIO €if B CEMAHTHUKE YHUBEP-
CAJTBHOTO CUJIIOTHCTHYIECKOTO SI3BIKA M COMEPIKAIYIO ABa TepMmuua S u P.

Qopwmyne S1P B ceMaHTHKE YHUBEPCAJBHOIO CUJIJIOTUCTHIECKOTO S3BIKA K-
BuBaJsieHTHa popmyna S12P A P12S, 1. e. SaP A PalS.

Qopwmyne S2P B ceMaHTHKE YHUBEPCAJIBHOIO S3bIKA SKBUBAJECHTHA (POPMY-
ga S12P A P345S, 1. e. SaP A PoS.

®opwmyne S3P B ceMaHTHKE YHUBEPCAJIBHOIO CUJJIOTUCTHIECKOTO S3bIKA K-
BuBasieHTHa hopmysa S345P A P12S, 1. e. SoP A PalS.

Qopwmyne S4P B ceMaHTHKE YHUBEPCAJIHHOIO CUIJIOTUCTHIECKOTO S3bIKA K-
BuBasieHTHA (popmysa S1234P A S345P A P345S, 1. e. SiP A SoP A PoS.

®opmyna S5P B ceMaHTUKe yHUBEPCAJIHHOIO CUJIOTUCTUIECKOTO SI3BIKA K-
BUBaJIEHTHa caMmoii cebe, T. e. SeP.

JemoHcTpalust CHPaBEJJIMBOCTU ITUX YTBEPKJIEHUI HE IMPEJICTABISIET
CJIOYKHOCTH U OCHOBAHA UCKJIOYUTENHFHO HA YCAOBHUSX 3HAYUMOCTH (POPMYJI B
CEMAHTHUKE YHUBEPCAJIHHOI'O CUJIJIOTUCTHIECKOTO si3bIKA. |

Hepe,aKH CUTyalli, KOr'JJa HEKOTOPbI€E KOHCTAaHTbI B IIOJTHOM MHOXKECTBeE
CUJIJIOTUCTUYIECKUX KOHCTAHT OKa3bIBAIOTCA UIJINITHUMU, IMOCKOJIbKY BbIpa3U-
MBI ITOCPEACTBOM JAPYTHX. HOSTOMy BazKHBIM dBJIdeTCdAd INOHATHUE MUHUMAADHO
NoAH020 MHOIHCECTNEA KOHCITMAHM.
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MHOXKeCTBO CHILIIOrUCTHIeCKUX KOHCTAHT {k1, ko,. .., kp, } Ha3biBaeTCS MU-
HUMAABHO NOAHBLM, €.T.€. OHO SIBJIIETCsI TIOJIHBIM, U JII00OE IPABUJIBLHOE IO/I-
MHOKECTBO JJAHHOTO MHOYKECTBA HE SIBJISETCS ITOJIHBIM.

MHO>KEeCTBO MCXOIHBIX KOHCTAHT TPAJUIMOHHON cusutorncruku {12, 1234,
345, 5} He sIBJISIETCSI MUHMMAJIBHO TIOJHBIM, [IOCKOJIbKY, HAIPUMED, KOHCTAHTHI
1234 u 345 BBIpa3uMBbl B si3bIKE C UCXOJHBIMU KOHCTaHTamu 12 u 5: dopmyiia
S1234 P skeuBajenatna —SHP, a dpopmyna S345P sksupajienrna -512P. Muo-
skecTBO KoHcrauT {12, 5}, a Takyke muoxkecrsa {12, 1234}, {345, 5} u {1234,
345} ABJISIOTCS MUHUMAJIBHO HOJIHBIMH.

MHO2KeCTBO UCXOIHBIX KOHCTAHT cusutoructuku Benna {1, 2, 3, 4, 5} rakxke
He OTHOCHUTCS K YUC/IY MAUHUMAJIBLHO MOJHLIX. TaK, HapuMep, KOHCTAHTHI 3 u 4
BBIPA3UMBI B sI3bIKe ¢ 60J1ee y3KUM MHOXKECTBOM MCXOJHbIX KoHCcTaHT {1, 2, 5}:
dopmysta S3P skBuBaneHTHa dopmyiie P2S, a dopmyna S4P sKBUBaJIeHTHA
dopmyne =S1P A —=S2P A —=P25 A —S5P.

4. dPopmasm3alusa «yHUBEPCAJbHOI» MO3UTUBHOMN
CUJIJIOTUCTUKHA

Tpa uiuoHHbI BApHAHT O3UTUBHOI cujtoructuku (MHOKecTBO T-00111€6-
3HAIUMBIX (opMy1) hopMaIn3yeT IMUPOKO n3BecTHas cuirtorncruka f. Jlyka-
cesnya |JIykacesud, 1959 — akcmomarndeckoe ucuncienne C4 no kiaccudu-
kanuu B.A. Cmupnosa |Cymupnos, 2002].

Yrepxkaeune 1. Jlaa 21060t gopmysve A € Ly eepro, umo A doxasyema 6
ucwucaenuu C4, e.m.e. A asasemesn T-obwesnauumotd (cm., vHanp., [Muem-
B, 1985)).

C nesnbio hopmasmsanun cutorncruku Benna B [[Lybaxkos, Mapkun, 2007]
Ob110 TIpeaIoxKeHo ncanciaenne C4V, cxeMaMn aKCHOM KOTOPOTO SIBJISTEOTCS:

V0. IIporo3urinoHaibHbIe TABTOJIOTUN;

V1. (M1P A S1IM) D S1P; V11. S5P D P58,

V2. (M1P A S2M) D S2P; V12. 515;

V3. (M2P A S1M) D S2P; V13. —(S1P A S2P);

V4. (M2P A S2M) D S2P; V14. —(51P A S3P);

V5. (M5P A S1M) D S5P; V15. ~(S1P A S4P);

V6. (M5P A S2M) D S5P; V16. —(52P A S3P);

V7. 51P 5 P1S; V17. —(S2P A S4P);

V8. S2P O P3S; V18. =(51P A S5P);

V9. S3P > P2S; V19. —(S4P A S5P);

V10. S4P D PA4S; V20. S1PV 52P v S3P Vv S4P V S5P.

Enunrcrennoe npasuio BoiBoga B C4V — modus ponens.
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Tam 2xe ObLT 3a1aH CIEIYIONINN [TEPEBOT U] U3 MHOXKECTBA (DOPMYJI sI3BIKA
cunoructuku Benna (Lyv) B MHOkKecTBO (hOPMYIT sI3bIKA TPAIUIUOHHON CHII-

~—

aoructuku (L):

v1(S1P) = SaP A PasS; v1(S4P) = SiP A SoP A PoS;
v1(S2P) = SaP A PoS; v1(SHP) = SeP;

v1(S3P) = SoP A PaS; v1(—A) = -1 (A);

v1(AV B) =v1(A) Vui(B), rae V — GuHapHas CBsI3KA.

Bruta nokaszana ciemymomasi Merareopema o norpyxkaemoctu C4V B C4
[IOCPEICTBOM IIEPEBOIA U1 :

YrBepxkaenue 2. Jlaa 410600 gopmyave A € Ly sepro, wmo A nokasyema B
ucunciennn C4V, e.m.e. v1(A) dokasyema 6 CA4.

[IposemoncTpUpyeM CIIPABEIMBOCTH CEMaHTUYECKOI'O aHAJIOTa, [TOCJIE/THETO
YTBEPK/I€HUSI.

Teopema 4. Jlas 1060t gopmyave A € Ly eepro, wmo A asasemces V-obwe-
anauumoti, e.m.e. dopmyaa vi(A) asasemes T-obwesnanumod.

Zoxazameavcmaeo. JloctaToqHo IOKA3aTh, 9TO YCAOBUS V-3HAIUMOCTH IIPO-
uzBosibHON opmynbl A € Ly u yciosust T-saunmoctu ee nepesoga vi(A)
coBnaaIoT. Vcromb3yeM UHIYKIHMIO 10 KOJUIECTBY MPOIO3UIIMOHATIBHBIX CBSI-
30K B popmysie A € L.

Basuc uHIyKIMu BKIIOYAET [STh CJIyYaes.

(1) A= S1P.
V(S1P,D, ¢), e.re. (B cuny Vi) ¢(S) = ¢(P), e.re. (0 ompesejeHnio paBeH-
crBa MHOXKeCTB) p(S) C ¢(P) u p(P) C ¢(S5), ere. (B cuty V,) V(SaP, D, p)
uV(PaS,D, ), ere. (B cuny Vo) V(SaPAPaS,D, ), e.r.e. (110 onpe/iesieHIO
v1) V(01(S1P), D, p).

(2) A= S2P.
V(S2P,D, ), ere. (B cuny Vo) ¢(S) C o(P), ere. (nmo oupenenennto C)
©(S) C p(P) u o(PN\p(S) # @, ere. (B cuny V, u V,) V(SaP,D, )
u V(PoS,D, ), ere. (B cuny Vo) V(SaP A PoS,D, ), e.re. (mo omnpene-
nenuio v1) V(v1(S2P), D, ¢).

(3) A= S3P.
PaccmarpuBaeTcsi aHAJIOMHYIHO IPEJIBLIYIIEMY CJIydaro.

(4) A = S4P.
V(S4P,D, ), ere. (B cuny Vi) o(S) N o(P) # @ u p(S\@(P) # &

e(P)\g(S) # @, ere. (B cuny V; u V,) V(SiP,D,p) u V(SoP,D, )
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u V(PoS,D, ), e.re. (B cuny Vo) V(SiP A SoP A PoS,D, ¢), e.r.e. (o oupe-
nenennio vi) V(v1(S4P), D, o).

(5) A= S5P.
V(S5P,D,¢), ere. (B cury Vs) o(S) N p(P) = &, ere (B cuiy V)
V(SeP,D, p), e.r.e. (o oupenenenmio vq) V(v1(S5P), D, ¢).

JloKa3aTeIbCcTBO UHYKTHBHOIO MEPEX0/Ia TPUBUAJIBHO. |

Joxazkem naJtee, aro ucuncieane C4V ajgekBarHOo GOpMaIN3yeT cPOpPMY-
JINPOBAHHYIO BBIIIE CEMAHTUKY JIOKAJHHOTO CUJIIOTUCTUIECKOTO SI3bIKA C UCXOI-
HBIME KOHCTaHTamu 1, 2, 3, 4, 5.

Teopema 5. Jlaa a0601 gopmyav, A € Ly sepro, wmo A doxasyema 6 C4V,
e.m.e. A asanemesn V-obwesnatumotl.

Zoxaszameavcmeo. Paccmorpum npoussosibayo dopmyiny A € Ly . Cornac-
o YrBepxkaenuio 2| A nokazyema B C4V, e.t.e. v1(A) nokazyema B C4. op-
mysia v1(A) siBasiercst GOpMyIIol si3bIKa TPAIUIUOHHON CUIOTUCTUKE (IIPU-
nHajiexkur Lp). [Tosromy, B cuity YrBepxkaenus (1, vi(A) nokasyema B C4,
e.r.e. v1(A) T-obmesnaunma. Cornacno Teopeme (4] v (A) T-obuiesnaunma,
e.r.e. popmyna A sisiasiercss V-obiesnaanmoii. CrieoBaTesibHO, ITPOU3BOJIbHAS
dopmyna A € Ly nokasyema B ucunciaeanu C4V, e.T.e. oHa aBiagerca V-obmie-
3HAYUMOIL. |

CdopmymupyeM HCINUCTIEHUE B SI3bIKE, BKJIIOUAIOIIEM BCE CUJIJIOTHCTHIECKHE
KOHCTAHTBI, U JIOKaskeM €r0 HeIIPOTHBOPEYHBOCTD U IIOJHOTY OTHOCUTE/IBHO Ce-
MAaHTUKHN YHUBEPCaAJbHOI'O CUJIJIOTUCTUYIECKOI'O fA3bIKa.

Hannoe ucancnenune (mazosem ero C4U) mosyaaercs u3 cucrembr C4V 3a
cdeT 100aBJIEHHs JIBYX HOBBIX CXEM aKCHOM:

V21. —\SP7
V22. Szixy...xy P = (Sz1 PV SxoP V...V Sz, P).

ITonarue nokasarenabcrBa B C4U oObIyHOE.
ITokaxkem, uro muOKecTBO TeopeM C4U u muoxkecrBo U-o0Ie3HAYNMbIX
dOpMYyJT PABHEL.

Teopema 6. Jlasa 4060t gopmyav, A € Ly eepro, wmo ecau A doxasyema 6
C4U, mo A asasemca U -obwesnauumot.

Zloxaszameavcmeo. MeraTeopema 0 cCeMaHTHIECKOH HEIIPOTUBOPEUUBOCTH JI0-
Ka3bIBAETCs CTAHIAPTHBIM CIIOCOO0M. JleMOHCTpUpPyeTCsl, 9TO aKCUOMBI BCEX TH-
noB U-0611e3HaunMBbl, & eIMHCTBEHHOE MIPABUJIO BbIBOJIA (modus ponens) coxpa-
HseT CBOMCTBO «ObITh U-001me3naanmMoit popMyoirs. ]
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Jlist mokasaresibcTBa OOPATHON MeTaTeopeMbl IPEIBAPUTE/IHLHO ODOCHYEM
PsIJI BCIIOMOI'aTE/ILHBIX YTBEPXK ICHUIA.

Hust cucrembr C4U MOXKHO JI0KA3aTh CHHTAKCHIECKUI aHAJIOT MeTaTeope-
MBI 00 9kBHBaJIeHTHO!T 3ameHe (Teopewmsi (1)).

Teopema 7. ITycmv A u B — npoussoavhvie gopmyasv, u3d Ly, Ca — dopmyaa
dannozo aA3vika ¢ evidenernmvim exosicoeruem nodgopmyavt A, a Cg — dopmyaa,
NOAYUGOULGACA 68 PESYALMAME 3AMEHDL SbldeseHHo20 eroxcdenus A 6 Ca Ha
popmysry B. Ecau dopmysa A = B doxasyema 6 ucwucaenuu C4U, mo u
popmyara Cy = Cp doxasyema 6 Hem.

Zoxazameavcmeo. Vcuncinenne C4U crpourcsa Ha 6a3e KJIaCCHIECKOTO HC-
YHCJIeHUSsI BbICKa3bIBaHUN. HSI)IKI/I 9TUX JBYX CUCTEM OTJINIaIOTCA TUIIaAMU IIPO-
cTBIX HOPMYII, & CIOKHBIE (POPMYJIIBI OMPEIETAIOTCS OMUHAKOBO. [loaromy mo-
Kaz3aTeIbCTBO JaHHOi MeTareopemsr jjist C4U npakTHIecKu MOBTOPSIET H3BECT-
HOE JIOKa3aTeTHLCTBO /TS KJIACCHIECKOTO MCUNCICHNST BHICKA3BIBAHUI. |

[Iycts C' — mpoussonbhas dhopmyina u3 Ly. Iog CF 6ynem monumars pe-
3ysibTar 3aMeHbl B C' Bcex aToMapHbIX mnoidopmyn euga SP uwa S25 A P2P,
a BCeX aTOMapPHBLIX MOoAGOpPMYI Buga Sx1Z2...ry P Ha ST PV StoP V ...V
Sz P. IIpu sTOM 11peobpa30BaHUU W3 UCXOTHOM (POPMYJIBI YIAISIIOTCST HYJTBKOM-
IOHEHTHas KOHCTAHTa U BCe MHOTOKOMIIOHEHTHBIE KOHCTaHTHI. B cocrase CT
OCTaIOTCS JIMIIL OJHOKOMIIOHEHTHbIe KOHCTaHTHI. Takum obpasom, Ct € Ly
(ocTaBasichb, KOHETHO, 9JIEMEHTOM OoJiee IMIUPOKOro MHOXKecTBa Lyy).

Hokazkem jBe jleMMbl 06 sxBuBajenTHocT C' 1 C'7 Kak B ceMaHTHKe YHI-
BEPCAJIBLHOTO CUJJIOTHCTUYECKOTO sA3bIKa, TaK u B ucuucaenuun C4U.

JIemma 1. Jlasa w0601 opmyan C € Ly eepro, wmo C u CT oxeusaserimmw
6 CEMANMUKE YHUBEPCANLHO20 CUANO2UCTIUYECK020 A3vika (m. e. V(C,D, ),
e.m.e. V(CT, D, p) 6 w060t modeau (D, ) ).

Zloxazameavcmeo. CHadara OKaXKeM, UTO KaxKasl 3aMeHsieMast ToA(hopMy-
na B C npeobpasyercst B hOPMYITy, SKBUBAJIEHTHYIO €ff B CeMaHTHUKE YHUBEP-
CAJIBHOTO CUJIJIOTHCTHIECKOTO SI3bIKA.

Dopmybl Buga SP He SBASIOTCS BBIMTOJHAMBIMEU. TakoBBIMEU ke OyIyT U
dopmysbr Buga S25 A P2P, n10ckoibKy OHE 3HaYMMbL B Mojean (D, ), e.r.e.
©(S) C ¢(S) u p(P) C ¢(P), a mocyeaaee HeBepHO HU B Kakoil momenn. Ilo-
sromy SP skBuajenra S25 A P2P.

Jliobast popmysta Bumga Sx1x9 . .. T, P 9KBUBaJEHTHA B CEMAHTHUKE YHUBED-
CAJIBHOTO CUJIJIOTUCTUYIECKOTO si3biKa, popmyne Sxi PV SzaP V ...V Sx,P B
CUJIy YCJIOBUST Vjr M YCJIOBUSI 3HATMMOCTH U3 BIOHKTHBHBIX (DOPMYI.

Jl1s1 iemMoncTpanum ceManTHaeckoit skpusasentaoct C' u CT neobxomumoe
q1CI0 pa3 npuMenseM Teopemy [ |
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Jlemma 2. /Jlna moboti gopmyane C € Ly sepro, wmo gopmyra C = CT
doxasyema 6 C4U.

oxaszameavcmeo. CHadajia HyKHO yOeIUTHCA B TOM, YTO (POPMYJIbI BUAJIOB
SP = (S25 N P2P) u Sz1x3...xy P = Sx1 PV SxoPV ...V Sz, P nokazyembr
B ucunciaenun C4U.
DopMyJIbl BTOPOTO THIA SIBJISIOTCS akcuoMaMmu 371oii cucrembl (V22).
[Tocrpoum B C4U nokazarenberBo dopmydr nepsoro tuna — SP = (525 A
P2P) (maru, ocyIiecTBIsieMble [0 TPOM3BO/IHBIM B HCUNCJICHNN BHICKA3BIBAHII
paBIJIaM BBIBOJIA, COIIPOBOXKJIAEM B aHajm3e OTMeTKOi «JIB»):

1. S18; V12
2. —(S1S A 528) V13

3. 528 1,2; JIB
4. (828 A P2P) 3; JIB

5. -SP V21

6. SP = (525 A P2P) 4, 5; JIB.

Hauee, ucnosnb3yst Hy»kHoe uuciio pa3 Teopemy [7] npuxoauM K BBIBOY O TOM,
gr0 hopmymna C' = CT nokazyema B C4U. ]

HokaxkeMm, HakoHeIr, ToJHOTY cucteMmbl C4U oTHOCHTETEHO CEMAHTUKU YHU-
BEePCAJIBHOTO CUJIJIOTECTUYIECKOTO S3BIKA.

Teopema 8. /s awb6ot gopmyasvs A € Ly eepro, wmo ecau A asasemcs
U -obwesnauumoti, mo A doxasyema ¢ C4U.

Zloxazameavcmeo. PaccmorpuMm mipoussosibayio dopmyny A € Ly. Homy-
CTUM, UTO OHa siBjIsteTcss U-00Ie3HaTnMOI.

Cormnacuo JIemme dopmyna A SKBUBAJEHTHA B CEMaHTHKE YHUBEpP-
CaJILHOTO CHJUIOTHCTHYECKOro a3bika dopmyne AT, Bnaunt, m AT asiserca
U-0061me30a4nMoii.

Ho dopmyna AT € Ly, IOCKOIBKY B Heil COIep:KaTcsl TOILKO OJHOKOMIIO-
HEHTHBIE KOHCTAHTBHI. YCJIOBUSI 3HAYMMOCTH TaKuxX (DOPMYJI B CEMAaHTUKE yHU-
BEPCAJIBHOTO SI3BIKA W B CEMaHTHKe JIOKAJBHOIO $I3BIKA C WCXOJHBIMH KOH-
crantamu 1, 2, 3, 4, 5 cosmagaior. Cremosarennno, dopmyna AT aprsgerca
V-00111e3Ha4nMOii.

Torma, B cuny Teopembl , AT nokasyema B ncunciennu C4V. Ho C4V
apisterca noacucremoit C4U, nostomy dopmyna AT nokazyema u B ucamciie-
unu C4U.

Cornacno JIemme |2, bopmyna A = AT nokasyema B C4U. Ho mOCKOIBKY
u A" aBiserca Teopemoit aToil cucrembl, opmyna A noxkasyema 5 C4U. N
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5. 3akJroueHue

Takum 06pa3oM, MBI HOCTPOWJIA ASHIK ITO3WTUBHON CUJIOTMCTHKN, B aJ-
daBHUTE KOTOPOro COLEPIKATC BCE CUJLIOMMCTUYICCKIE KOHCTAHTLI, TPAKTyEeMbIe
KAK 3HAKM OTHONIEHMI MEXKJy ABYMS HEILyCTHIMU MHOXKECTBAMH. DBbLra ¢chop-
MyJILPOBaHa TOYHAS CEMAHTHUKA IJIs 9TOTO SI3BbIKA U OCYIIECTBJIEHA ee popMa-
smsanusa. CpecTBaMi MPeJIOKEHHONR JTIOTHIECKONR TEOPHH IMPEICTOT PEIIUTD
PsiZ, BazKHBIX JJIsi OOIIEro IMOHUMAHMS CUJIJIOTUCTUKU BOIIPOCOB, B YACTHOCTH,
YCTaHOBUTH KPUTEPUU MTOJHOTHI HAOOPOB CUJIJIOIMCTHIECKIUX KOHCTAHT.

OfHMM U3 BO3MOXKHBIX HAIIPaBJIECHUHA Pa3BUTHS JAHHOTO IIOIXOIA SBJISIET-
¢ OTKa3 OT TPeOOBAHUS HEIIYCTOThI CYOHEKTOB U IPEJINKATOB KATErOPUIECKUX
BBICKA3bIBaHMIL. B 3TOM cily4ae K ISTH IPUMHATHBHBLIM, 3HJIEPOBCKIM OTHOIIE-
HUSAM MEXKIY ABYyMs HEIyCTLIMU MHOXKECTBAMU JOOABATCH CIIe TPHU: 00bEMHBIE
OTHOIIEHUS MEXKy NBYMs IIyCTHIMU TEPMHUHAMM, MEXKIY IIyCTBIM CYOBHEKTOM
U HEIIyCTBIM IPEIUKATOM, MEXKJY HEIYCTHIM CyObLeKTOM M IIYCTLIM IIpeIuKa-
ToM. ITOSBUTCA BO3ZMOXKHOCTD HCCJIEIOBATDL TAKHE CUCTEMBI IMO3UTHBHON CHJI-
JIOTUCTUKHA B <«JIOKAJILHBIX» S3bIKAX, KOTOPLIE HE SIBISIOTCS JeDpUHANNATLHO
9KBHUBAJICHTHBIMI Tpaunuonuoii (cucreme C4).
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B. 1. IIAJIAK

CpaBHUTEJbHBII JIOTUYECKNIT aHAJJIN3
cyOCTaHIIMAJBHOI M MpollecCyaJIbHOIl OHTOJIOTMiA

Baagumup MBanoBuu Illamak

WNucruryt dumocodpun PAH.

Poccuitckaa @eneparus, 109240, r. Mocksa, yn. 'onuapnas, a. 12, crp. 1.
E-mail: shalack@gmail.com

Awunoraiusi: B pa6orax Apucroresisi Mbl HAXOAUM IIPUMED JIE€TAJbHO ITIOCTPOEHHON CyOCTaH-
[MaJBHON OHTOJIOTMH, KOTOPOW BBINAaJa POJb (PUIOCOMCKUX OCHOBAHUIA JIOTMKU M BCEH 3a-
MaTHOEBPOTIEHCKON HayKu. VICTOpHYECKH CyIecTBOBAI U JAPYTOif, MPOIECCYATbHBIN, B3I,
Ha YCTPOMCTBO OKPYKAIOIIEr0 MUpa, HanboJiee SpKUM IIpeIcTaBUuTeIeM KOTOporo obL1 I'epak-
JIT.

B macrosimeit mybnkanuy mpoBeieH aHAJIN3 CyOCTAHIINAIBHON OHTOJIOTUU U TIPEJIJIOXKEH TOJI-
X0 K IIOCTPOEHUIO TporeccyabHON. OCHOBHBIMU XapPAKTEPUCTUKAMY ITPOIECCOB SABJIAIOTCS
UX JJINTEJIbHOCTb U HAIIPaBJIEHHOCTh. BBeseHo oTHomenne Dpxry nejeHus 1o JJIATEIHEHOCTH
mporecca p Ha JIBa MOCTEJOBATEILHO CBSI3aHHBIX Tojnporecca T u y. ChopMyanpoBaH psif,
WHTYATUBHO OYEBUIHBIX aKCHOM, OIMCHLIBAIOMUX 3T0 oTHOIeHne. C MOMONIBIO JAHHOIO OT-
HOIIIEHHSI OIIPEJIEJIEHO IIOHATHE JIOKAJIBHOI'O BPEMEHH IIPOIECCA, O0JIAIAIONIEr0 CBOWCTBAMU
IUTOTHOTO JIMHEWHOTO TOPsi/IKa Oe3 IMePBOr0 U MOC/IETHETO SJIEMEHTOB.

[IpemmeTsr B pOIECCYaIBHOM OHTOIOTAN TOHUMAIOTCS KaK «IIy9IKU» HOAmporieccoB. s nx
XapaKTepU3alluyl BBOJAUTCS OTHOIIEHHE T < Yy, O3HAYAIOIlee, YTO IIPOIECC X SIBJISETCH II0JI-
MPOIIECCOM IIPOIECCa Y. DTO OTHOIIEHHE 00JIaaeT CBOMCTBAMU YACTUIHOIO IMOPsiJIKa C HaM-
GoubIINM 5ieMeHTOM W, KOTOPBIl TOHMMAETCS KaK TJI00AJIBHBIN MIPOIECC, TTPEICTABIISIONINIMA
Mup B nesioM. [lokazano, Kak ¢ IIOMOIIBIO TAHHOTO OTHOIIEHHS MOYKHO OIIPEIE/INTh OCHOBHBIE
CUJJIOTUCTUYECKHE KOHCTAHTHI JJII IIOCTPOEHUSI PACCYXKIEHUN O ITOITPOIECCAaX.

[TockosibKy 068 OTHOIIEHUST OMUCHIBAIOT JBE CTOPOHBI OJHOM M TOMU K€ OHTOJIOTHH, TIPWHSITHI
JOIOJIHATEJIbHBIE AKCUOMBI CBSI3U MEXK/Ly HUMH. DTO MO3BOJIMJIO CUHXPOHU3UPOBATDH [IPOIIEC-
CBI, OIIPEJIE/INB TOHSTHE ITOOATBLHOTO BPEMEHH U TIOHSITHE TapaJslIebHBIX IPOIECCOB.

B zaBepiienue crarbu moxkasaHo, KaK B HPOIECCYAJHLHON OHTOJIOTUHA MOXKHO OIPEIEIUTD I0-
HATHUsI, COOTBETCTBYIOINE MOHATUSAM WHIUBUIOB U CBOWCTBA IPOIECCYAJbHON M CyOCTAHITH-
aJIbHOI OHTOJIOTUM.

KuarouyeBbie ciioBa: cyOcTaHIMs, IIPOIECC, OHTOJIOIUs, ajredbpa MpoIeccoB, CyOCTaHIIMAb-
Hasl OHTOJIOTHsI, MIPOIECCYAJIbHAS OHTOJIOTHS, JJTUTEIBHOCTD, MOAIpoIiece, dpopMabHas du-
Jiocodust
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u npoueccyasbHoii onrostornit // Jlorndeckue uccaenosanust / Logical Investigations. 2020.
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1. Bsenenue

B kowrie 2018 roza B my6smkarun |Cyupros, 2019a) 6611 octaBiieH Bopoc
0 CyIIECTBOBAHUH OCODOI MPOIECCyaIbHON JIOTHKU. BO3MOXKHOCTD TaKOi JIOTH-
KI CJACIyeT U3 MPUHATHLIX B apabosd3bIvHON KyJIbType (POPM YMO3aKJIIOUYCHU,
KOTOPBIE OITUPAIOTCs Ha IIPOIECCyabHOE TOHNMAHNE OKPYKAIoIero mupa. Bos-
HUKJIA JUCKyccus Ha 9Ty TeMy |[Bacuibes, 2019; |/Iekropekwuit, 2019; Muxaiisios,
2019; (Cosonnaes, 2019} lanak, 2019a; [axak, 2019b|, nosyuusmas mpoosi-
JKeHHUe B MyOJIMKAIUAX, KPYIVIBIX CTOJIaX U BBICTYIJICHUSX HA KOH(EPEHIUsIX
|Cmupros, 2019bf Hlanax, 2019c¢).

[Iporeccyasibblil B3MJIsT HA OKPY?KAIONINNA MUP CBOUMU KOPHSMHU YXOJUT
rayboko B Aurmunocts. Hambosiee sipko OH ObLIT IipejicTaBiieH B yueHun le-
pPaK/ITa, HO UCTOPUYIECKH MODEIa OCTAJIACh 3a CyOCTAHIINAILHON OHTOJIOTHEN
Apucroresist. Tak y»K cayduaoch, 9T0 B AHTHUYHOCTH HE HAILJIOCH HUKOTO, KTO
0 CBOEH MHTEIEKTYAJTBHON MoIn ObLT ObI cpaBHUM ¢ ApHCTOTEIEM W CMOT
B JIOCTATOYHON CTeleHN pa3BUTH uiew lepaxkyimra. B eBporeiickoit KyjabType
B CpeaHue BeKa 3aKpeljieHrI0 CyOCTaHIIUAJIBHON OHTOJIOTME CIIOCOOCTBOBAJIN
TPUBUYMBbI 00Pa30BaTEIbHON CUCTEMBI ¢ 0038 TEJILHBIM ITPEIIOIABAHIEM JIOTHKH
Apucrorejist, Koropast Oblj1a HEOOXOIUMBIM YCJIOBHEM PA3BUTHUsI HAYKHU. SI3BIK 1
OOIIENPUHSATBIE CIIOCOOBI PACCYKIEHUI CliesIaan CBOe JIeJ0, OTOJBUHYB B CTO-
POHY U 3aTOPMO3UB IIPOIECCYATHHOE OCMBICJICHUE SBJICHUI IPUPOJIBI.

B 10 ke Bpemsa TpyaHo HaiiTu dusiocoda, KOTOPbI Obl HE HCIBITAJ HA
cebe ouapoBaHust ydueHUs [epakyimira ¥ OTPHUIAJ, UTO OKPYKAIOIIMI HAC MUD
JefiCTBUTE/ILHO HAIIOJIHEH u3dMenenueM. Kciu mojiroe Bpems K ujiee dyHIaMeH-
TAJBHOCTU U BE3JIECYIIIHOCTH U3MEHEHUI 0OpAIaInch B OCHOBHOM IIPE/ICTABHU-
TeJU IIKOJIbI JUAJEKTUKOB, TO B XX BeKe OHA CTaja IPUBJIEKATH BHUMAaHUE
6ostee mupokoro Kpyra dusocodos [Mesle, 2007; Seibt, 2017; [Heperuna, Oryp-
1o, 2014], B Tom umcse u He wyxapix jgoruke [Whitehead, 1920; [Whitehead,
1929; Rescher, 1996 Rescher, 2000].

Hesb crarbu — anaju3 JOrHIECKUX aCIeKTOB CyOCTAHIINAIBLHON OHTOJIOTUN
U IIOCTPOCHUE IIPOIECCYaJbHOM, HO JIUIIbL B TOU CTEIIEHU, B KOTOPOH OHA MOIJIa
ObI IOCIYXKUTH CEMAHTUIECKIM 0DOCHOBAHUEM PACCy2KIeHnl o poreccax. # ne
NPETEHIYIO Ha TO, YTOOBI IaTh OKOHYIATE/ILHBIE OTBETHI Ha BCE BOIIPOCHI, & X0y
BCEr0 JIUIIH IIPEJIOKHUTD TO/IX0/, U HADOP MCXOJHBIX IMOHATUN JIJIs OIMCAHUS U
aHaJm3a 1nporeccoB. C 9ero-To Hy>KHO HAYATh, ITOOBI B Oy IyIeM ObLIO OT Yero
OTTOJIKHYTbCsI, UCCJIEIYsI CTOJIb NHTEPECHYIO 00/IaCTh.

2. CyOcraHumajbHasi OHTOJIOTUS

Yemex jormku ApucTOTeNsT cTaJ BO3MOXKEH Ojaromapsi TMOCTPOECHHON WM
[POCTON U TPO3PAdHOil CyOCTaHIIMAJBHONW OHTOJIOIMH. B ero ydenun o Hada-
Jax ObITUSI Ha IIEPBOM MecCTe CTOMT Kareropusi cyuHocTu |Apucroresnb, 1978
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Kareropuu, 1, 4, 25-31], koropasi u npejcraBisier Jis JIOMMKU HanbOJIbITH
HMHTEpPEC.

Cywocmo, Ha3vi6aeMan mak 6 CaMoM OCHOBHOM, NEPEULHOM U
6E3YCAOBHOM CMBICAE, — IMO MaA, KOMOPAA HE 2080PUMNCA HU O Ka-
KOM NOOAEHCAULEM U HE HATOOUMCH HU 8 KAKOM NOOAEIHCAULEM, KAK,
HANPUMED, OMOCALHBITL YeAOCEK UAU OMOEAOHAA A0ULAO. A 6MOpbI-
MU CYUWHOCTNAMY HA3BIBAIOMCA e, K KOMOPbM KaK K 6udam npu-
HAOAEHCAM, CYULHOCTU, HA3DIBAEMDLE MAK 8 NEPEUYHOM CMBICAE, —
U MU 6udbl, U UT POJbl; HAMPUMED, OMIEALHBIT YeA08eK NPUHAOD-
AEAHCUM K 8UDY <Heso8eks, a pPod OAL IM020 6UdG — <HCUBOE CY-
weemsoy. Ilosmomy o HUX 2080pAM KAK O GMOPHIT CYUHOCTAL,
HANPUMED, «HeA0BEK» U <«dtcuBoe cyuecmeos |Apucroresnb, 1978,
Kareropuu, 5, 5 11-18|.

... 6ce dpyzoe [nomumo nepevr cyusnocmedi] uau 2060pumcs o
NEPELLT CYUHOCTNATL KAK 0 NOOAEHCAULUT, UAU HCE HATOOUMCA 6 HUT
Kak 6 nodaesrcawyux. Iloomomy, ecau 6v, He CYULCMEOBANO NEPEHIT
cyugrocmeti, He Mo2a0 Bbl CYuEecmeo6amy u Huvezo opyeozo |Apu-
crorenb, 1978, Kareropuu, 5, 2b 3-7].

CTaTYC CymieCTBOBaHUs BTOPBIX CyIH,HOCTeI'?'I OTJIMYEH OT CTaTyCa IIE€PBbIX.

Huumo obwee ne cywecmeyem omoesvHo, nomMumo eOuHUNHbLT
seweti [Apucroresnn, 1976, Meradusuka, VII, 16, 1040b 26-27].

... ecau ceoticmea, crxascem deuscyueecs ual b6aedHoe, He Cy-
WECNBYIOM NOMUMO cyushocmeti, mo baednoe nepsee baedHoz0 we-
A0BEKG NO ONPedeseruto, Ho He No CYuHoOCmu: 6edb 0HO HE MO-
JHCEM CYWLLCTNBO8AML 0MIENbHO, G 6Ce20G CYWECTEYEM BMECME C
COCMABHBIM YEABIM (100 COCTMABHIM UEAbLM A PA3YMeN0 30ect bael-
nozo wenosexa) [Apucroresnn, 1976, Merabusuka, XIII, 3, 1077b
4-9|.

B nanbmeiinmeM mepBble CyITHOCTH CTAIM HMEHOBATDH CyOCTAHIIMSMU UJIA WH-
JUBUIAMU, & BTOpBIE CYIHOCTH — IIPOCTO CBoiicTBaMu. B mepeBojsie Ha SI3bIK
COBPEMEHHOM JIOTHKI MOYKHO CKa3aTh, 9YTO B OHTOJIOIMU APHUCTOTEST CYIIECTBY-
[OT JIMIIb WHWBUAJIBI, SIBJIAIOIIECS] HOCUTEISIMI TeX UM UHBIX He 00J1aIal0MNIX
CAMOCTOSITEIbHBIM CYIIECTBOBAHHEM CBOMCTB. JleficTBuTe/IbHO, eciin 00paTUTh-
Ccsl K TEOPETUKO-MHOXKECTBEHHBIM MOJIEJISIM JIOTUKHN TPEIUKATOB IIEPBOTO I10-
psiliKa, UX YHUBEPCYM COCTOUT U3 MHAWBUIOB. lIpemukarTHbie CUMBOJIBI SI3bIKA
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HE SABJISIOTCSH 00O3HAYAIONINME, TaK KaK (DYHKIUS NHTEPIPETAIIUN BCErO JIUIID
COIIOCTaBJIACT UM MHOXKECTBa UHIUBUJIOB, ABJIAIONINXCA HOCUTEJIAMU COOTBET-
CTBYIOIIIUX CBOMCTB.

I'pacdudeckn 3Ty OHTOJIOTHIO MOXKHO IIPEIACTABUTH XOPOIIO H3BECTHBIM

puc. [T}

Puc. 1. Cybcrannmanbaass OHTOJIOTHS

Touknu Ha PUCYHKE — 9TO MHAUBU/BI, & OKPY2KHOCTU C TOYKaMU BHYTPU —
COBOKYIITHOCTH MHINBUJIOB, O6JI&,II,&IOIU,HX TeMHU WJIA UHBIMIA CBOMCTBaMM.

2.1. Jloruka cyOcTaHIIMAJIBHOM OHTOJIOTUU

Takoit mpocToit KapTUHBI CyOCTAHIINAJIBHON OHTOJIOTHH JIOCTATOYHO, YTOOBI
13 Hee BBIBECTH BCIO JIOTHKY Apucroress. IIpu 3ToM COBEPIIEHHO €CTECTBEHHO
BO3HUKAIOT YUYEHUS O HNOHATHUSX U IPaBUIaX UX OIPEJEJICHUs, O CYKJICHUIX,
0 HEIOCPEJICTBEHHBIX U CUJIIOTUCTUIECKUX yMo3ak/rodeHusix. [Ipasuaa ymo-
3aK/II0UYeHnt ApUCTOTE/Ih 0O0OCHOBBIBAET UCKJIIOUNTETHLHO B aOCTPAKTHBIX TEP-
MHUHAX TPUHAJIEIKHOCTA CBOUCTB CyOCTAHITUAM UJIM OTHOIIICHUN MEXKIY HX CO-
BOKyIHOCTsIME. [losryamio mmpokoe pacupocTpaHeHne MHeHne, O0yaro Apucto-
TeJb PACCMATPUBAJ OTHOIIECHUE MEXKY CYOBEKTOM U IPEAUKATOM CYXKIECHUS
HCKJIIOYUTEIBHO B TEPMHUHAX MPUCYIIHOCTH IIPEIUKATa CYODbEKTY.

DOPMYAUPYA CUANOZUIMDL C TIOMOULLIO YRS, Apucmomenw acio-
dy cmasum npeduram na nepeoe Mecmo, a cybsexm — na 6mopoe.
On nuede ne 206opum «Beaxoe B ecmv A, a ynompebasem eme-
cmo amozo eupasicerue «A evickazvsaemca 0bo ecarom By uau,
wawe, «A npucywe ecaxomy By |[Jlykacesud, 2000, c. 36-37|.

Ho »t0 He Tak. ¥Yxke B mepBoii riaBe mepBoit kuuru [lepBoil amaguTUKm
Apmucrorenb UIIeT CIeIyIOINIEE:

«O0dno uyeaurxom codepoicumcs 6 dpyzoms 03HGUGEM MO Dice,
wmo «dpyeoe crasvieaemcs o nepeoms. A «foono] cxasweaemes 060
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scem [Opyzom[> muvi 2060pum, K020a He ModHceEM Obimb HATOEHO HMo-
AUOO U3 020, YMO NPUHAOAEHCUTT, TLOOAEAHCAUEMY, O HeM Opy2oe
HE CKa3ui8an0ch b0vi. M mouno max oice, K020a 2060pUM <HE CKG-
awieaemcs wu 06 odnom» |Apucrorenn, 1978, Tlepsasi anasmuruka,
Ku. 1, T'n. I, 24b 27-30]

13 nByx paBHOIPaBHBIX BAPUAHTOB APUCTOTEH BBIOPAJ OJWH U CJIeI0BAJ
eMy, HO 9TO HM B KOEM CJIy4ae He O3HAYAET, YTO BTOPOW BAPUAHT, IKCTEHCHUO-
HAJIbHOE MMOHUMAHWE OTHOIIEHUST MeXK/y CYObeKTOM W IPEIUKATOM, ObLI eMy
YKL,

ILHH OIMCaHNsg OTHONIIEHU MeEXK/1y BbIJICJIEHHBIMU COBOKYITHOCTAMMN Cy6—
CTAHIUH MOXKHO WCIIOJIB30BATH XOPOIIO M3BECTHBLIE OMEPAIUU ajaredpbl MHO-
KecTB — mepecedenne S N P, obbeaunenne S U P U OTHOCUTEIBHOE JIOTIOJIHE-
ure S\P. IIx nocrarouno, 9robbl onpeieanTs oTHoeHne Bkiodenus S C P
U 33JaTh WHTEPIIPETAINIO KATErOPUIECKUX aTPUOYTUBHBIX CyXKIeHui. Eciu B
CYKJIEHUSAX (DUKCUPYIOTCSI OTHOIIEHUST MEYKJLy OTJETbHBIMU COBOKYITHOCTSIMU
cyOCTaHIIU, TO MPaBUJIa YMO3AKIIOUYEHNH ITO3BOJISIOT MEPEXOINTh OT OJIHUX
CYKJIeHUil K JIDyTUM, CBsI3bIBasi Pa3pO3HEHHbIE CBONCTBA B €JUHYIO CHCTEMY.
Tem cambiM JloruKa ApHUCTOTEST BIOJIHE TOJAXOMUT JJIs M3YYEHUs] MUPA, OIIH-
ChIBAEMOIO B TEPMUHAX CyOCTAHIMAIBHON OHTOJIOIUH.

CoBpeMeHHasl KJIacCHIeCKasi JIOTUKA OMUPAETCS Ha 3Ty Ke OHTOJIOTUIO, HO
JOIIOJTHEHHYTIO OTHOIMICHUAMU ME2K/1y UHIUBUIAMU. HpI/H\/lepaMI/I TaKNX OTHOIIIEe-
HUR SIBJISTIOTCS T 6OABWE Y», «T HGToOumca mexncdy y u z» u np. [logkean-
TOPHBIE TIePEMEHHBIE B BBIPAXKEHUSIX, HAUNHAIOIINXCS C « 0AA 8CAKO20 X. . . » WJIH
«0AA MEKOMOPO20 T. . . », MPOGEraloT MO TeM Ke MHMBUIAM /CyOCTAHIISIM.

OTa OHTOJIOrHWS MOJIyYusa JajbHeilee passurre. VIMeHHO OT Hee Pou30-
II1JIa TEOPUsi MHOXKECTB, paccMaTpuBaeMasl B KauecTBe OCHOBAHUI Jjis BCeil Ma-
TEMATUKM, UCIOJIb3Ysl KOTOPYIO, Mbl HESIBHO NMPUHUMAEM M CyOCTAHIIMAJIbHDIN
B3IJIsLJl HA OKPYZKAIOIIUNA MUD.

OHUM ¥3 HEJOCTATKOB CyOCTAHIMAIBLHOW OHTOJIOTMH SIBJISIETCST TO, YTO B
Heil HeT BpeMeHU. EJIMHCTBEHHBIN CII0COO TPUBHECTH €0 — 3TO HOCTYIMPOBAThH
BHEITHUM 006pa3oM. OTCIofa MOSIBIISIIOTCS SK30THYECKHe (DUITOCO(PCKUE YUCHUS,
COIJIaCHO KOTOPBIM B KazK/10€ MI'HOBEHHE MHPD HCYE3aeT 1 U3MEHEeHHBIN POXKITa-
eTcsi BHOBb. B Takoil kunemarorpadpudeckoil KapTuHe Mupa BbICOKasi 9acToTa
CMEHBI KaJ[POB CO3/Ia€T UJLITIO3HMIO0 HEPEPBIBHOCTU U3MEHEHHIT, YTO N300parKeHO

Ha puc. 2]
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Puc. 2. Bpems B cyGcTaHIuaibHON OHTOJIOTAN

Peztomupysi, mepeduncinM OCHOBHBIE XapaKTEPUCTUKH CYyOCTAHITNAILHON OH-
TOJIOTUH, KOTOPBIE UTI'PAIOT BarkKHYIO POJIb B OOOCHOBAHUM CIIOCODOB PACCyKJie-
HUSI O Hell:

® MHOXKECTBEHHOCTH CyOCTaHINI;
® CBOICTBA, CYIIECTBYIOIINE TOCPEJICTBOM CyOCTAHIINIL;
® BpeMd Kak MOCJIeIOBATEJIbHOCTh COCTOIHUN MUpA.

2.2. TIIpobGsembl, TOPpOXKAaeMble CYyOCTaHITMAIBLHOI OHTOJIOTHE

OcHoBHBIE TTPOOJIEMBI CyOCTAHITMAIBHON OHTOJIOIMH CBSI3aHbI ¢ HEOOXOIUMO-
CTBIO PEJLYKIINU HEITPEPBIBHBIX OO'bEKTOB K COBOKYITHOCTSIM CIIEITUAJIBHBIM 0DOpa-
30M YHOPSIOYEHHBIX WHIMBUIOB. BHelIHee 110 OTHOIIEHNIO K CyOCTaHIINAIbHOM
OHTOJIOI'MH BPEMsi BBIHY?K/IAET PEIyIUPOBATH BCE IPUPOHBIE TPOIECCHl K Ha-
fGopaM IOoCIeI0BATENbHBIX COCTOSHUN. B coBpeMeHHOI BpeMEHHOM JIOTUKE OHO
[PEJICTABJICHO B BUJIE CHEIUAJIBHBIX OTHOIIEHUN JJOCTHKIUMOCTH Ha BO3MOXKHBIX
mupax. [Ipu TexaudeckoMm yao0CTBe 3TO MOPOXKIAET IEJbIi s Ppurocodckux
pobJIeM.

2.2.1. OroxaecTBJieHUE IIPEIMETOB B pa3jIMYHble MOMEHThI BPEMEHN

Cyb6cTannun — 3TO MPOCTO HOCUTEIN CBOMCTE. EC/In yHUKAJILHOCTL OTOE/b-
HBIX IPEIMETOB 3aKJ/UYaeTcsl B YHUKAJIBHOCTH TeX HabOPOB CBOMCTB, KOTO-
PLIMU OHH O0JIAQIAIOT, TO Ha KAKOM OCHOBAHUU MBI OTOXKJIECTBJISIEM IIPEIMe-
ThI, HAIIPUMED HEKOTOPOTO YEeJIOBEKA, B ITOCJIEI0BATEIbHBIE MOMEHTHI BPDEMEHN !
OueBHIHO, YTO A C€200HA OTJIUYIEH OT MEHA BUEPAWHE20 U TeM DoJee OT MEHS
200 Ha3a0. DTU OTJIUYUS KACAIOTCSI KAK COCTOSTHUS MOEH HaMsTH, TaK U Uh-
CTO BHEITHUX U3MeHeHuil. B coBpeMeHHO#l MOJIaJIbHOI JIOTHKE 3Ta JIaJieKasi OT
paspererus IpobJieMa Moy dnia Ha3BaHue KpoccuderHmupurauuy undusudos
B BO3MOKHBIX MUPAaX.

2.2.2. IlpobGaema IpUYMHHOI CBSI3U
Eme omna xopormto mzBectHasi ustocodam mpodbiemMa — 3TO PacCMOTPEH-
Hast FOMoM mpobsiema puanHHON cBsizu. Ecjin m3MeHeHne BO BpeMeHH — 3TO
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IPOCTO yHOPAJOYEHHAA IIOCTIEIOBATEIBHOCTD PA3JIMYHbIX COCTOAHUI, TO HA Ka-
KOM OCHOBAHUH MbI MOYKEM MOBOPHUTH O CYIIECTBOBAHUU IPUINHHOM cBsi3u? OHa
OKa3bIBAETCsT He OOJTee UeM MPUBBIYKON HAOIIOMATh OMHN U Te YKe KaJIphl KIHe-
MaTorpadpuIecKoil Ioc/Ie10BaATEIbHOCTH.

2.2.3. Peaykuusi HempepbIBHBIX 00bLEKTOB

Eme #a oxuy npobiaemy obparun sunmanue K. Ténens [[latnem, Kernep,
2005, c. 49-51].

Nurepuperupyst 00beKTHI F€OMETPUU B TEPMUHAX MHOXKECTB JICHCTBUTEIb-
HBIX YUCEeJI, Mbl MOXKEM HANUTU CEepeUHY I€OMETPUUYECKOI'0 OTPE3Ka, HO HE MO-
JKeM Pa3JIeJInTh €ro Ha J[Ba PABHBIX. PaBHbBIE OTPE3KH JOJKHBI OBITH 130MOPdh-
HbI, HO TOYKa (JIefiCTBUTE/ILHOE YHCJIO0), B KOTOPOH MbI XOTUM pPa3pe3arb HC-
XOJIHBII OTPE30K, Oy/IeT MPUHAJJIEXKATD JIMIIb OJ[HON U3 JBYX €ro HOJIOBUHOK,
a BTOpasl ITOJIOBUHKA BOOOIIE He Oy/1eT UMeTh OIPAHUYHUBAIONIEN ee TOUKHU, 9TO
HE TIO3BOJIUT YCTAHOBUTD TPEOyeMBbIit n30MOPQU3M.

Hanomunm, kKak 9TO JlejlaeTcss B TEPMUHAX JIEHCTBUTENBHBIX umces. Jlan
qncsioBoit oTpesok [a; b]. Ero cepenmna — 510 Touka ¢ = (a+b)/2. [Ipu nonsir-
Ke JIIXOTOMUYIECKOrO JIeJIeHHsI B Hefl Mbl [OJIy9IuM JIMOO OTPe30K [a; ¢| u mosry-
unrepsas (c;b], mbo mosynHTEpBaJ [A;c) M OTPE30K [¢; b], MeXKLy KOTOPBIMI
HeJIb3sl YCTAHOBUTH u3oMopdusM. [lesienne 4mucioBoro orpeska HU y KOIr'o He
BBI3BIBAET COMHEHWII, HO €r0 T'€OMETPUYIECKUN CMBIC TTOPOXKIAeT TPOOIEMBI.
BoJtee Toro, Bozaukaer mpob/ieMa 1 ¢ m3MepPeHNeM [TOCPEICTBOM OTKJIA[bIBAHUST
OTpE3Ka €JIMHUYHON JIIMHBI, TAK KAK U3 JBYX OTPE3KOB, HHTEPIIPETUPYEMbIX B
TepMUHaX ﬂeﬁCTBHTeHbeIX quceJl, HeJIb34d CJI02KNUTHb HOBbIﬁ, 9TO IIPOTUBOPEYIUT
YUCTO MEOMETPUIECKOMY TOHUMAHUIO OIIEPAIUU.

[IpsiMble eBKJINIOBOII T€OMETPUN MOAPA3E/ISIOT Ha OTPE3KH (OrpaHuYeH-
HBIE C JBYX KOHIIOB TOYKAMN), Jy4IH (OrpaHMYEHHbIE TOYKOHl C OJHOTO KOHIIA
u GeCKOHEYHbIE B JPYTyI0 CTOPOHY) M IpsIMble, GECKOHEYHBIE B 006€ CTOPOHBI.
OueBuIHO, YTO OJHA M3 IIOJOBMHOK HAIIEro OTPE3Ka BOOOINE HE IIONaIacT B
9Ty KJIACCU(DUKAIUIO U IIOTOMY He SIBJISETCS CTaHJIAPTHBIM I€OMETPUIECKUM
00 BEKTOM.

2.2.4. OmpenesieHue 00bEKTOB

CY6CTa.HLH/IaHbHaH OHTOJIOIUA aJleKBaTHa MHOI'UM MaTEMaTUICCKUM TEOpPU-
sIM, OObEKTBHI KOTOPBIX CTATUYHBI. B cilydae Ke MOIBITOK ONHMCATH PEAJIbHBIE
O6'beKTbI OKPY2KaIoIIero Mrupa Mbl CTaAJIKUBAEMC C €€ OrPaHUIE€HHOCTBIO. CpaB—
HUM CJIEJYIONIHE OTPEIeIeHNUSI.

Yenoserx — amo deynozoe u becnepoe.

Yenosex — 9mMo NOAUMUYECKOE HCUBOMHOE.

Yenosex — otcusomuoe, cnocobroe npoudsodums opyous mpyoa.
Yenosekx — otcusommoe, HadeseHHOe YAEHOPA3OEALHOT PEUubIO.

Tt o~
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[TepBoe onpeenenne MOXKeT OBITH OCMBICJIEHHO B CyOCTAHITMAIBLHON OHTO/TO-
TUU, TIOCKOJIBKY B OIPEIEJISIONIEH YaCTU IIePEUnC/IsIFOTCsT CBOMCTBA, IPUCYIITHE
JeJIOBEKY KaK WMHIMBUIAY. Hajmdume mepednc/ieHHBIX JIEMKO 3a(DUKCHUPOBATh Ha
MTHOBEHHOU poTorpadun Ieg0BeKa.

Bropoe otpejiesienne 09eBUIHBIM 00PA30M MIPOIECCYATBHO, TOCKOJIBKY OBIThH
MOJTUTHICCKUM YKUBOTHBIM O3HAYMAET YIACTBOBATH B YKU3HU IOJIUCA, ITO SIBJIfA-
€TCsI He CBOMCTBOM, a IPOIECCyaJbHON XapaKTEPUCTUKOM, KOTOPYIO HEBO3MOXK-
HO 0TODOPa3UTh HU Ha Kakoi ¢gororpadun. AHAJOITIHBIE 3aMedaHus] CIIPABEI-
JIUBBI U JIJIsI OIIPEJIEJIEHUI YeJIOBEKA KaK KUBOTHOIO, CIIOCOOHOTO ITPOU3BOIUTD
opyliusl TPyJa WU HAJEJEHHOIO YJeHOPa3J/e/bHON peubio. VI Takux mpume-
poB muoro. Ham HuKy1a He JIeThCsi OT MPOIECCYyaTbHOCTU OKPY2KAIOIIEro MUPA,
MIOCKOJIBKY MHOTHE €r0 00BbEeKTHI MBI MOXKEM OIPEICUTh U U3y4daTh JIUIIb T10-
CPEJICTBOM YKa3aHUs Ha COOTBETCTBYIOIINE IPOIECCYATbHBIE XaPAKTEPUCTUKU.

3. HpoueccyaJILHaﬂ OHTOJIOTMA

Ncropuveckn mMpourpaBiinM KOHKYPEHTOM BO B3IVISIIaX HA OKPYKAIOIIAN
MHUP OKa3aJ1ach IPOIECCyaIbHas OHTOJIOTHS, IOy YMBIIAasl BbIpaXKeHNe B TPyIaxX
lepakiiura ¢ €ro 3SHAMEHUTBLIM: «MOM KOCMOC, 00UH U TOM dHCE OAA BCET, HE
co3das Hukmo u3d 60208, HuKmMO U3 Atodet, Ho o 6cezda OvbLA, ecv U bydem
BEUHO 2HCUBOT 020Hb, MEPHO B0320PaAIOWUTICA, MepHO Yeacarowyuly» |lepakinr,
1989, c. 217].

[IporeccyasibHbIi 1101X0/T MOT' ObI BCTYIIUTH B PABHOIIPABHYIO KOHKYPEHITUIO
¢ cyOCTaHIUAIBHBIM JIUIIbL B TOM CJIy4dae, €CJIu Obl YIAJIOCh TOCTPOUTH HHTY-
ATUBHO IIOHATHYIO MO/ICJIb IPOIECCyaJbHON OHTOJIOIUH, KOTOpAasl MOCJLYZKHUJIa
6bl OOOCHOBAHUIO CEMAHTUKU SI3bIKA JIJIsi ONUCAHUS [POIECCOB W JIOTMKH JJIst
paccyKJIeHuil 0 HUX.

3.1. OmnuuTesabHbIE Y€PThI ITPOIECCYATTBHON OHTOJIOTUN

Cy6crannnm, nin HHIXBUILI, cCaMU 110 cebe He 00/1a1al0T HIKAKUMK XapaK-
TEePUCTUKAMU, OHHU JIOTUYIECKU HYJbMEPHLI. VX enumHCTBEHHOE HA3HAUCHUE —
OBITH HOCUTEJISIMU CBOMCTB M HAXOAUTHCS B OTHOIIEHUSIX C APYTUMU MHIUBUIA-
mu. Eciiu mocMoTpersh Ha MUpP BOKPYT HAC IVla3aMu rocjeoBaresieii l'epakinra,
BCe, YTO IO IAET B IOJIe HAIIIETO BOCIIPUATHS, siBJsieTcs mporieccoM. Her nmye-
ro HensaMeHHOro. [IycTh MeJIeHHO, HO UBMEHSAIOT CBOU OY€PTAHUS TOPbI, TEKYT
pPeKN, PacTyT W YMUPAIOT JIEPEBbsI, KOIMOIIATCS JIIO/IN, BO3HUKAIOT, PacIiBeTa-
0T U TuOHYT TocydapcTBa. OTINIUTE/IbHBIMEI YePTaMU yBUIEHHOTO SIBJISTFOTCS
MHOIHCECTNEEHHOCM b TIPOTIECCOB, UX JAUMEALHOCTL (NPOMANCEHHOCTND 60 6Pe-
MEHU) U HANPABAEHHOCTNL. DTU XaPAKTEPUCTUKU MOYKHO YCJIOBHO M300pa3UTh

Ha puc. [3
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Puc. 3. IIporeccyasbaast OHTOIOTHST

Bynem caurarh 3TOT pUCYHOK IIEPBBIM a0CTPAKTHBIM ITPUOJIMKEHUEM K ITPO-
IeccyaJibHOM MOeIn OKpyzKatoliero Mupa. Harrra 3agata — onucarh ee, B3siB B
KadecTBe UCXOJ/HOrO MOHSTHE IIPOIlecca, a He MHINBU/IA U CBOHCTB. TeM camMbiM
MBI U3HAYAJIBHO UMM Cce0OsI BO3MOXKHOCTU PEAYIHPOBATDL MOHSTHAE IIPOIECcca
K YEMY-TO JIPYIOMY.

[ToaxonsmuM BapraHTOM A3bIKa JJIsI aHAJIU3a IIPOIECCOB MOI' OBl CTATh
A3BIK aJIreOpbl, KOTOPbIH MMO3BOJISIET ONUCHLIBATH OOBEKTHI UE€PE3 UX «B3AUMO-
JeficrBues» ¢ apyrumu oObeKTamu. FKciam oOpaTuTbhbes K JIATEpaType, He COCTa-
BUT OOJILITIOrO TPy/a OOHAPYKUTH MHOI'O IyOJIUKAIIN, MTOCBSAIICHHBIX aJred-
pam nporeccos [Baeten, 2005; Fokkink, 2007]. Oxaako ux obumM He0CTaTKOM
SABJISIETCS TO, UTO OHU Pa3pabaTHIBAIUCH I OMUCAHUS BBIYUCIUTEIbHBIX TTPO-
IIECCOB B KOMITBIOTEPAX, & He eCTECTBEHHBIX IIPOIECCOB B IMpUpoie. Borancm-
TeJbHBIE IIPOIECCHl UHTEPIPETHPOBAINCH KAK OTODOPayKEeHUsI MHOYKECTBa BCEX
BO3MOKHBIX COCTOSTHUI BBITUCIUTEILHON CHCTEMBI B Ce0s1. DTO MO3BOJISLIIO Pac-
CMaTpPUBaTh OIEePalMy HaJ HUME, KaK BCIOLY Ollpee/leHHbIe. s 00X ABYX
BBIUHC/IATE/IBHBIX IPOIeccoB P 1 () ornpejie/ieHbl 1 UMEIOT CEMAaHTHIECKOe 3Ha-
genne TepMmbl (P;Q) u (Q;P), npeicrapisionuye ux mocjae10BaTebHOEe BbIITOJI-
unenue. Eciu ocyeoBaTe/ IbHBIMU OIIPOIECCAMEI MOEH YKU3HU ABJISIIOTCS TTPO-
IIECCBI 00YU“eHUA 6 WKOAE U 00YUEeHUA 6 6Y3e C HEKOTOPBIM BPEMEHHBIM IIPO-
MEXKYTKOM MEXKJIy HUMH, TO B ajredpe IpOoIecCOB OJIHOBPEMEHHO OCMBICJICHBI
TepMbI (0b0yuenue 6 wkoae; obyuenue 6 6y3e), (obyuenue 6 6yse; obyuenue 6
wrone) u (0byuerue 8 wWrone; 00YHEHUE 8 WKOAE;. . . ; 00YUEHUE 6 WKOAE), TTO
IJIOXO COTJIACYETCsI C HAIUM WHTYUTUBHBIM ITIOHUMAHUEM ITPOIECCOB.

Yr00b! TPUMEHUTD aaredpantecKnii MoIX0 L K IPUPOIHBIM IIPOIIECCaM, HY K-
HO MepeifiTh Wi K YaCTUIHBIM OIl€pallisiM, 9TO 3HAYUTE/IHLHO YCIOKHUT SI3BIK,
WIN K TPEX3HAYHOMN (KaK MUHMMYM) JIOTHKE, YTOOBI UMETh BO3MOXKHOCTD IIPH-
[MMCBIBATD SI3LIKOBBIM BBIPAKEHUSIM 3HAUEHUE «He ONpPedescHoy, a 3TO TOXKE CO-
3/IaCT JONOJTHUTEIHLHBIE TPYIHOCTH.

Mpbl He MOXKEM YHTH OT HCIIOJIb30BAHUSA E€CTECTBEHHOI'O SI3bIKA B Kade-
CTBE METAA3BIKA I IEPBOHAYAIHLHOIO OIMMCAHUS U aHAJIU3a MPOoIeccoB. B Tex
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caydasix, Korja TpebyeTcst MOBBIIIIEHHAs CTPOTOCTb (POPMYJIMPOBOK, JOIOTHUM
€ro CUMBOJIUKOM JIOTUKU MPEINKATOB B KAYECTBE COKPAIIECHUIA st BBIPAYKEHU
€CTeCTBEHHOIO s13bIKa. CHMBOJIBL «V», «J» u «3Jl» OymayT 3aMernarh BbIpayke-
HUASA «0Af BCAK020», «Hatdemcsay U «Hatidemcs eduHcmeeHHblll», & CUMBOJIbI
«=», «&», «V» — COIO3BI «ECAU. .., MO...», «U», «UM>. BMecTo sI3BIKOBOIO
OTpHUIAHUSA OY/IEM HCIO/IH30BATH CUMBOJI OTPUIIAHUS <.

JlabHeiitiiee U3JI0XKEHUE HE SIBJISETCA aKCHOMATU3AIUEH IIPOIECCyaIbHOMN
OHTOJIOTHH, & JIOJIPKHO PACCMATPUBATLCS C TOUYKH 3peHus HhopMasbHON (huio-
copun Kak MOMBITKA 3a(PUKCUPOBATH B sI3bIKE U KCCJIEJOBATH HEKOTOPBIE ee
6a3uCHbIE XaPAKTEPUCTUKH.

3.2. JdauTeabHOCTH IIPOIECCOB

MoKHO JI TOBOPUTDH O JJIATEILHOCTH YEero-TO, He Iperosaras XOTsl Obl
MBICJIEHHOW BO3MOXKHOCTH PAa3JIeJIUTh 9TO UTO-TO Ha vacTu?! MBbI jemM uc-
TOpHUIO 3eMJIM Ha TeOJIOTMYECKHE MOXU, UCTOPUIO 3allafHON IUBUIM3AINN —
Ha ucropuio 10 P.X. u nocie P.X. CBo1o »XKM3Hb MBI J€JIAM Ha IEPUOILI J0 U
IocjIe 9ero-To. Bo3MOXKHOCTE TAKOIO JIEJIEHHST COAEPXKUTCS B HAIIEM MHTYUTUB-
HOM IIOHMMAHUU HEIPEPBIBHOCTU BPEMEHH.

Yro6b1 3adUKCHPOBATH BO3MOYKHOCTD JIEIEHUST IIPOIECCOB, BBEJIEM B SI3BIK
crienmasibHblil cumBost D (o mepBoit 6ykBbl aHrsmiickoro ciosa «Divides).
Ecm P, () u R — cuMBOJIBI sI3bIKa, IPEaCTaBIAIONme mporeccel, T0 DPQR
OymeT o3HAYATH, ITO MPOINECcC P MOXHO pas3jie/inTh Ha JIBa MOCIEI0BATEIHHO
CBSAI3AHHBIX MOIporiecca () n R, Kak 910 ycI0BHO NmoKasaHo Ha puc. [4]

P

7

Q R

Puc. 4. [lesnenne mporecca P Ha mocseaoBare/ibHbIe TIOAIPoOnecchl @ u R

[TockoIbKY B OHTOJIOI'MH IIPOIECCOB BCE €CTh IIPOIECC, TO 9TO JEeJIEHNE MO-
2KeT OBITH MPOJOJIZKEHO 10 OeckoHedHOCTH. [109TOMY MBI IPUHEMAEM IIEPBYIO
aKCHOMY, KOTOpasl IVIACUT, 9TO JII00OI IIPOIEecC MOXKeT ObITh pasiesieH Ha JIBa
nogmpornecca. Ha si3bike JIOTUKY IpeInKaToOB OHA OYIAET BBITJISIIETH CJIE LY IOIIIM
obpa3zom:

Axz.1  Vpdax3dyDpzy

Ecnu Mbl HHTYUTHBHO accOmuUpyeM HAIIPABJIECHHOCTD ITPOIECCOB C UX IPO-
TEeKaHUEM BO BpeMeHH, TO B ciy4ae jejiennsg DPQR 6b110 Obl eCcTeCTBEHHBIM
cKa3aTh, 9TO MOIpOIece () IpeaIecTByeT moanpoleccy R, u nmero Hampas-
JIEHHOCTH IIPOIIECCOB BBIPA3UTD Yepe3 aCUMMETPUYHOCTD AeIeHUs. DTO U OyiaeT
COIEP2KaAHNEM BTOPOUN aKCUOMBI.

Az.2  Dpzy = —Dpyx
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Heobxoanmo obparuTh BHUMAHWE HA TO, YTO IMOHATHE BPEMEHH B AKCHO-
Me HuKak He purypupyer. OHO JIUIIL Ha YPOBHE MHTYHUIIMH MOTHBHPOBAJIO €€
MIPUHSITHUE.

JI10601t TIPOITECC MOJTHOCTHIO OMPEIEISICTC YACTIAMEI, HA KOTOPBIE €0 MOYKHO
pasnenuTh. [IpemscraBuM, 9TO P — 3TO MPOIECC YTEHHUS KHUTH, & T U Y — YacTU
9TOrO MPOIIECCa JI0 IPOUTEHNST KAKOW-TO CTPAHUIIBI U 1Tocsie Hee. OUeBUIHO, UTO
OYIAyT BBIIOJHSTHCS CAEAYIOIMINE aKCHOMBI:

Az.8 Dpxy & Dqry = p=q

Ax.4 Dpxy & Dpzy = z=2

Ax.5 Dpzy & Dprz = y==z

IIpencraBumM mpoltecc UTeHNsT KHUTH W3 TpeX IyIaB. Kro MoxKHO pasOuTh Ha
YTEHUeE MIEPBBIX JBYX IVIAB, 8 3aT€M TPEThell, & MOXKHO — Ha YTeHHe [MePBOil TJia-

BBI, & TIOTOM JIBYX TOCJIETHUX. JTO CBOWCTBO ACCOIMATUBHOCTU JEJCHUS MPO-
neccoB. [ist Gostblieii HAIVISLZIHOCTH 9TO JIErKO n300pa3uTh Ha puc. [f| u puc. [6]

Ax.6 Dpzy & Dzzu = Jv(Dpzv & Douy)

Dpxy & Dxzu
X

e —

v

Fv(Dpzv & Dvuy)

Puc. 5. AccommaTuBHOCTE JIe/ICHAA

Axz.7 Dpzy & Dyzu = Jv(Dpvu & Duvzz)

Dpxy & Dyzu

—

v
Fv(Dpvu & Dvxz)

Puc. 6. AcconmaTuBHOCTD JI€/I€HAA

B nocrenneit akcrnoMe nepednCIAIOTCS BCE CJIydan, KaK MOTYT COOTHOCUTBCS
pe3ymbTaThl AByX menennit Dpry m Dpzu 0IHOTO U TOTO YKe IIPOIECca, p.
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Az.8 Dpzy & Dpzu = Fv(Dzzv & Dyvu) VIv(Dazv & Duvy) V (z=2
& y=u)

D10 TOXKE JIErKO IPOMJLIIOCTPUPOBAThH Ha puc. [7]

Dpxy & Dpzu
z y
e
v
Fv(Dzxv & Dyvu)
unu
X u
T e T
v
Fv(Dxzv & Duyv)
unu
X
y
/\ /]\
x=z & y=u

Puc. 7. Dpzry u Dpzu — ;1Ba BapuaHTa JIeJIeHUs IPoIecca p

[TpuHATBEIX AKCHOM JIOCTATOYIHO JJIsi OIUCAHUS OA30BBIX XapaKTEPUCTUK TO-
T'0, YTO MBI OyJIeM TOHUMATD TOJI JIIUTEIbHOCTHIO ITPoIieccoB. MokeT moKa3aTh-
CsI, ITO MBI IIpe/ylaraeM MOHMMATDH IPOIECChl AeTepMmuHncTudecku. Ho sTo me
Tak. Akcuombl Ax.1-Ax.8 BoBce He UCKIIIOYAIOT «B8EMBACHUA> IIPOLECCOB, KaK
BJIEBO, TaK U BIIPABO, UTO YCJOBHO M300parykKeHO Ha PHUC.

DQyx
y \%
X w /
e

DRzx

DTwu

Puc. 8. Bosmoknble Konduryparun mporeccon
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BosmoxkHO, Aj1sT permennss KOHKPETHBIX 3a/1a€ MOHAJ00SITCS JTOMOTHUTE b-
HbI€ AaKCUOMBI, HO HE CJIe/IyeT IPUHUMATH UX PAHbIIle BpEMEHU, TTOCKOJIbKY HaIIla
IeJTb — TONUCK YHUBEPCAJTBHBIX XapaKTEPUCTUK ITPOIECCYATHbHON OHTOJIOTHH.

OmupenenuM MoJie3Hble BCIIOMOTraTeIbHbIE OTHOIIEHUsI ¢ €CTeCTBEHHBIM CO-
Jep2KaTeJIbHBIM UCTOJIKOBAHUEM.

Def.1  Lpx <40 JyDpry — x aBisieTcs JIeBOi 9acThIO IPoOIecca p.

Def.2  Rpx < qef JyDpyx — x aBisgeTcs IpaBoil 9acThIO IPOIECCa .

Def.3  Ppx <gep * = pV Lpx vV Rpx V3z(Rpz & Lzxr) — x saBnserca
YACTBIO IIPOIECCa P.

Cpasy 3amernm, 910 B cuity Az.1 y KaKIOro MpoIecca CymecTByeT bec-
KOHEYHO MHOTO JIEBBIX U IpaBbix dacTeil. B ciemyromieit jemme npusesem 6e3
JIOKa3aTeTLCTBA PSIJT TTOJIE3HBIX CBOMCTB PACCMOTPEHHBIX HAMM OTHOTIEHUH.

Jlemma 1. Omnowenus D, L, R u P obaadarom caedyrowumu c60TUCmMEamu:

(1) Dpry = p # 2 &p # y — uaenv deaenus npouecca p ¢ HUM He
cosnadarom;

(2) Lyx & Lizz = Lyz — mpansumusernocms ommnowenus L;

(3) Ryz & Rxz = Ryz — mpanzumuserocmv omnowerus R;

(4) Ppz & Pry = Ppy — mpansumusrocmos ommnowenus P;

(5) Lpx & Lpy = LxyV Lyx V 1=y — ecau T u y Ae6ble 4acmu npouecca
D, MO UAU 00NA U3 HUL ABAAECMNCA AEGOT YaACMBIO OPY20Tl, UAU ONYU COBNAOAIOM;

(6) Rpzr& Rpy= RxyV Ryz\V x=y — ecau x u y npasvie wacmu npoyecca
D, MO UAU 0O0HEA U3 HUL ABAAEMCA NPABOT YACMBIO IpY20U, UAU OHU COBNAAIOM.

3.3. JlokasbHOe BpeMms

Kak yxke 6bL10 cKazaHo, J1I000i mporecc () XapaKTepu3yeTcs JIINTETbHO-
CTBIO, KOTOPYIO MBI Ha YPOBHE MHTYHUIUU ACCOLUUUPYEM C IIPOTIKEHHOCTHIO BO
BpeMeHu. 9TO IpearoJsiaracT BOBMOXKHOCTD CBA3aTh C HUM ITOHATHE JIOKAJIBHOI'O
BpeMmenn. EcTb, 10 KpaliHeil Mepe, IBa CIocoba 3TO CHesaTh.

[TepBbiit cr1ocob 3aKII0YAETCS B TOM, IYTOOBI OIPEIETUTH MOMEHTHI BPEMEHH,
KaK IpeIe/ibl 06CKOHEUHDIX IIOCIEI0BATEILHOCTEN CYHCAOUULCA TIPOLIECCOB IO
AHAJIOTUU C TeM, KaK 9TO JIeJIAeTCsl IPU OIpPeesIeHNN JTeCTBUTEBHBIX THCET
Jepe3 CXOASIINECcs] MTOCJIeI0BaTeILHOCTH. [JIst 9T0r0 JOCTATOYHO ONpPEeNeIUuThb
OTHOIIEHNE & > Y Sqef (Pry & x # y) u ¢ ero momoInpio 3a1aTh ceMeicTBO
M(Q) Bcex MHOKECTB S, YAOBIETBOPSIONINX CJICTYIOMIAM YCIOBUAM:

1. Q€S — nenycmoma S;

2. z>yVy>xVr=y — AuHeldHOCmb;

3. Ve S(Q>x) — Q ABaiemcs nepeovim IMeMEHMOM;

4. Ve SyeS(x>y) — necywecmeyem nocaednezo remenma.
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Kazxk0e MHOKeCTBO S MOXKHO n300pasuth, Kak Ha puc. 0] B Bume Gecko-
HEYHOI'0 KOHYCa IIPOIECCOB, YIOPSIOYEHHBIX OTHOIIEHHEM OBITH COOCTBEHHOM
YaCTbhIO IPEJbIIYIIEro.

Puc. 9. MomenT Bpemenu

[Tocne sroro na M(Q), s/1eMeHTBI KOTOPOro U OyIyT BBICTYHATH B POJIU
abCTPaKTHBIX MOMEHTOB BPEMEHH, MOYKHO OIPEIETUTH OTHOIIEHHE TOPSJIKA,
MOHUMAs TIOJ, HUM OTHOIIEHHNE «PAHBIIE-TM03Ke» JOKATLHOTO BPEMEHH MPOIEC-
ca Q. Iose3Ho cpaBHUTH Takoe OMpese/leHNe MOMEHTOB BPEMEHU C METOJOM
«extensive abstraction» Yaiirxema |Whitehead, 1920 p. 74-98].

Bropoit criocob 6osiee npoct. OH 3akiod4aeTcs B TOM, YTOObI B KadeCTBE
MOMEHTOB BPEMEHH PACCMATPUBATL HE OECKOHETHBIE MHOXKECTBA Cy2KAIONINX-
CsT TIPOTIECCOB, & Tapbl < I,¥y >, SBISIOMMecT pesyabratamu geneauns DQzy
nporiecca (), THTYUTUBHO aCCOIUUPYSI UX C OTHOIIEHUEM T PAHLWE Y» MEKITY
mofmporieccamu £ 1 . [Ipr TakOM TTOHUMAHUN HACTOSIIEE — 9TO BCETO JIUIIh
obopoT peun, He 06JIAIAIONAs CAMOCTOATELHBIM CYIIECTBOBAHUEM abCTpaK-
[Usl IEPEX0/Ia OT MPOILIOro K Oymyrtemy. [IoCKOIBKY MpaBblil 4jIeH [IeJIEHUS B
cuny Az.5 QyHKIMOHATBHO 3aBUCUT OT () U T, TO OH M3OBITOYEH, U MBI MOYKEM
BMECTO Tapbl < &,y >, yAOBIeTBOpsiomeit yeaosuio DQry, ncnoan3osaTth ee
JIEBBIH WJIeH T, KOTOPBIH yaoBieTBopsieT yeaosuto LQz. [Toce aToro orHomermne
JIOKQJILHOTO BPEMEHHOTO TOPA/IKA Ha MOMEHTAX BPEMEHU MOYKHO OIPEIETUTD
CJIEIYIONIAM O0Pa30M:

Def.4 ©<qy ©def LQr &LQy & Lyz

Jlemma 2. Jlasa gurcuposanmozo npovecca () omnowenue «<K@Q» AGAALMNCA
6ECKOHEUHBIM NAOTIHBLM AUHETHDIM NOPAJKOM 03 Nepeozo U Nociednezo sne-
MEHMO8, M. €. YI0BACMEOPAEM, CACOYOUUM YCAOBUAM.:

(1) —(z <gx) — uppedpaercusrocmo;

(2) z<Qyu&y<gz=2<KQz — MPAHBUMUBHOCTD,
(3) z<qy V y<gx V &=y — aunetinocmy;

(4) = <qy= Fz(x KQz & 2 KQy) — naomuocmy;
(5) VaIy(z <qy) — nem nocaednezo snemenma;

(6) VrIy(y <gx) — nem nepeozo snemenma.
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3.4. Iloampoiiecchl

Orpenbable mpeaMersl — 9710, 10 Beipaxkennio H. Perepa [Rescher, 2000
c. 9], myduKH COCTABJISIIONIUX UX HOJIIPOIECCOB. B OT/IEIbHOM 4esioBeKe, Kak B
[IPOIIeCcce, MbI MOXKEM BBIJIEJUTD [OJITPOIECCHl (DUBUIECKOTO XKUBOTHOTO CYIIIE-
CTBOBaHUS OT POXKJEHUS 0 CMEPTHU, UHTEJJIEKTYAJIbHOIO PA3BUTHUs, CeMeHHOMI
JKW3HU, pabOTHI U 1p. B mporecce pu3naeckoro CymecTBOBAHIN MOYXKHO BbIJIe-
JINTH TOJIITPOIIECCHI TUIEBAPEHNsI, JIbIXaHUsI, KpoBooOpaieHust u p. Cemelinast
JKU3HDb BKJIIOYAET IMOJIIIPOIECC BOCIUTAHUS JeTeil, a IIPoIece paboThl BKIIOYAET
MIOJIIIPOIECCHl pabOThI B PA3HBIX MECTaX, HA PA3HBbIX JIOJKHOCTAX U 1p. Ilo-
sToMy pHuc. [3] n306pazkaromuit MUp IPOIECCYapbHOIT OHTOIOINH, JOJZKEH OBITH
JlonojiHeH, Kak Ha puc. [I0]

R

S
Sl

—_—
_

Puc. 10. IIpeamersl, Kak my9YKHu IIpOIECCOB

B kauecTBe HAIVISITHONW AHAJIOTUU IPOIECCA TPEJCTABUM cebe IMIEePCTSHYIO
HuTh. OU3nIeckyio MpoOTIKEHHOCTh HUTH OyIeM MOHUMAaTh KaK JJINTEIbHOCTD
[porecca BO BpeMeHM. HuTh ciuieTeHa m3 MHOTMX BOJIOCKOB IepcTu. Bosoc-
KM UMEIOT MEHBIIYIO JIIUHY, YeM HHUThH, HO 00pa3yioT ee, OyIyddn TECHO Iepe-
IUIeTEeHbl MexK 1y coboii. MHoro4Ync/ieHHble HUTH, B CBOIO OY€pe/lb, MOTYT OBITH
[epeIIeTeHbl B BEPEBKY, BEPEBKU — B KaHAT U T. 1. BOJIOCKM, HUTH, BEPEBKH,
KaHATBI — 9TO HAIVISIHBIE aHAJOTH IIPEIMETOB IIPOIECCYATbLHON OHTOJIOTUH KaK
IIY4YKOB IIPOIECCOB.

Hama 3amaga — omnmcarh MyYKW MIPOIECCOB W OTHOIIEHWS MEXKTYy HUMM.
Bribepem cumBoi «<» 111 0003HAYEHMSI OTHOIIEHUST «Obimb MOONDOUECCOM> .

Bcnomuanwm citoBa I'epakiinra 0 Mupe B 11eJioM, KaK BEIHO YKIBOM OTHE, U BBE-
JieM st ero obosHavenusi Koucrauty W (or mepBoit 6yKBbI aHIJIMIICKOTO CJIOBa
«World»). Bece mporieccsl sIBISIOTCS TOAIPOIIECCAME TII06AIBHOTO poriecca W,
1 MOXKHO CKa3aTb, YTO HAIlle MCCJIEIOBAaHUE — 3TO HCCJIEIOBAHNIE €r0 BHYTPEH-
Heil CTPYKTYPBI.

Az.9 z<W — W npauboJsbmuii 371€MeHT.

[Tpumem Tpu aKCHOMBI YACTUIHOTO MOPSIIKA, KOTOPBIM JOJI2KHO YIOBJIETBO-
PATH OTHOIIIEHUE «ObiMb NOONPOUECCOMS.
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Ax.10 x < x — pedIeKCUBHOCTb.
Az1l z<y&y<z=x <z — TPAH3UTUBHOCTD.
Az 12 z<y&y <z = xr =Yy — aHTHCUMMETPUIHOCTD.

[Toste3HBIM SABJISIETCST OTHOIIEHUE «OblMb COOCMBEHHIM NOONPOUECCOM >, KO-
TOpPOE MBI 0003HAYUM «C» U OLHPEIEIUM CJIELYIONIUM 00PA3OM:

Defb xCy©ges (x <y & 3I2(z < 2&Pyz))

CobcTBeHHbIE IOAIIPOLECCHl — 3TO IPOLECCHl 6ojIee HU3KOro ypoBHs. B ka-
YecTBEe IPUMEPOB COOCTBEHHBIX ITOIIPOIECCOB YEI0OBEKA MOXKHO IIPUBECTU IIPO-
LIECCHI €0 ABIXaHUS, KPOBOOOPAILEHU 1 NHTEJIEKTYAILHOIO PA3BUTHSL.

C TOMOIIBIO OTHOIIEHUS «HbMb NOINPOUECCOM» MBI MOYKEM OTPEIETUTD B
MeTasI3bIKe OCHOBHBIE JIOTMYECKNE KOHCTAHTLI JJIs IOCTPOEHHUSI CUJLIOIUCTUYE-
CKHUX PaCCy:KIEHUIl O IpeaMeTax KakK IIydKax IIPOIECCOB.

Def.6

1. SaP <g4p S < P — S asnserca nomuponeccom P

2. SiP ©gep Jw(x < S& x < P) — uponeccer S u P cpaBHUMBI

3. SeP & gop —~S1P — mponeccol S u P HecpaBHUMbI

4. SoP<&ger mSaP — S me sBngerca noamponeccom P

JIerko mpoBepuTh, YTO MBI MOy IUM PACIINPEHHYIO cujaorucTuky Jlykace-
BHUYa, JIOMOJIHEHHYIO aKCUOMOM J1jist HanboJIbIero jiementa W:

1. MaP & SaM = SaP — Barbara

2. MaP & MiS = SiP — Datisi
3. SaS

4. SiS

5. SaW

BosMokHBI 1 IpyrHe ompeaeaeHnst CUIIOTMCTUIECKUX KOHCTAHT, HO MbI He
6y,Z[eM CIIeII1aJIbHO OCTaHAaBJJIMNBATLCA Ha 3TOM. Ba}KHO JIMIIb OTMETUTDL, 9TO IIe-
PEXOJI K IIPOIecCyaIbHOM OHTOJIOTHH BOBCE He BJiedeT 3a cOO0I KaTeropuieckoro
OTKAa3a OT BCEX JIOCTUYKEHWI JIOTUKU, Pa3pabOTaHHOI B PAMKaX CyOCTaHIUAb-
HOI OHTOJIOTHH. DTO IPOCTO JIBA B3AMMOIOIOIHSIONINX B3IVISAA HA OJUH U TOT
2Ke OKpyKaromuit Hac Mup. [Ipu 9ToM CMBICT CyKICHUNT MOXKET U3MEHITHCS.

[Ipencrasienue o npeaMerax Kak IIydKax IPOLIECCOB IIO3BOJISET OIPEIe/INTh
MeXKJIy HUMK OTHOIIIEHUSI B CMBICJIe MogaJIbHOcTel de re. Hampumep, dusmue-
CKHE IPEIMETHI, KOTOPBIE OTPasKaloT CBET, 00JIaJal0T IBETOM, U B 9TOM CMbICJIE
OH SIBJISIETCS WX HEOOXOIMMOM XapaKTepucTukoii. JIroboit moMuaop obJamgaer
[[BETOM, KOTOPLIil B IIpoIlecce CO3PEBaHUsI U3MEHSIETCS OT 3€JIEHONO Iepe3 OT-
TEHKHU YKEeJITOr0 K KpacHoMYy. KOHKpPETHDI IIBET He SABJISIeTCs] HeOOXOMMMOM Xa-
PAKTEPUCTUKOMN IIPEIMETOB, JTarKe €CJIM COITPOBOXKIAeT UX Ha MMPOTIKEHNH BCETO
CyIIECTBOBaHMSA. DTU U JPyrue MoJI00HbIe HAOIIOACHUsT IPUBOIAT K OIlIpeIeIe-
HUIO, YTO IoIpoIece () sBJsieTcss HeoOXOAUMbBIM IIOIIPOIIECCOM IIporiecca R,



74 B.U. Illanax

€CJIM W TOJIBKO €CJIM OH sIBJISIETCsI COOCTBEHHBIM TozmporneccoM R, 1. e. Q C R,
u copuajgaer ¢ R mo jymrenbHocTu. TpeboBanue OLITH COOCTBEHHBIM ITOIIIPO-
[IECCOM MTPU3BAHO UCKJIFOUUTH 3aKOH TOXKJIECTBA JJist de 7e MomabHocTeil. Cos-
[aJieHne o JAJIUTEJLHOCTA MOXKHO IIOHMMATh B TOM CMBIC/IE, YTO HAMMEHDIIIas
[0 JJTUTETbHOCTH YacTh Iporecca R, KoTopast COIep:KUT B KadeCTBE ITOJIPO-
ecca mporecc (), T0JKHa COBITaIaTh ¢ R. 9T0 1 3adpUKCHPOBAHO B CJIEIYIOIIEM
OIIpe IeJIEHUN.

Def7T x4y cgsrCy&Ve(Pyz&aCz=2=1y)

Eciiu roBoputh 06 akiyjaeHTaIbHOM OTHOIIEHUH MeXIAY (Q u R, ero MoxKHO
IIOHUMAaTb B TOM CMBICJIE€, I9TO Q ABJIAETCA CO6CTB€HHbIM IIOJIIPOIIECCOM R, HO HE
COBIA/IAET C HUM II0 JJINTEJILHOCTH, T. €. SIBJISAETCH COOCTBEHHBIM IIOIIIPOIIECCOM
HEKOTOPOI1 JIeBoil min mpaBoii qactu K.

Def8 x <y qer I2((Lyz V Ryz) & x C 2)

B 6yaymem maTepecHo ObLIO OBI MCC/IEI0BATh, HACKOJIBKO XOPOIIO OTHO-
meHue T <€ Y BLIPaykaeT UIEI0 HeoOXOmMMOH, a & <1 Yy — aKUUIEeHTAILHOM
HPUCYIIHOCTU B CMbICJIE de Te.

3.5. AKcuoMbI cBA3U

JJist ormucaHusi OHTOJIOTMHU IPOIECCOB MBI MCIIOJIb3YEM JIBA OTHOIIEHUA —
OTHOIIIEHUE JeAEHUA NPOUECCO8 NO OAUMEABHOCNU U OTHOIIEHHE Obimb Nodnpo-
ueccom. Iloka 9T0 OHM HUKaK He CBA3AHBI MEXKJIy CODOI, XOTS 1 XapaKTePU3yIoT
JIBe CTOPOHBI OJIHOM M TOM ke oHToJIornu. Harrma cieayrommast 3ajgada — ycra-
HOBUTD 3Ty CBA3b.

BcemomauMm ciioBa I'epakinTa 0 TOM, 9TO B OJIHY U Ty K€ PeKy HeJIb3sd BOWTU
IBaKJbl, YIYATBbIBag HA BCAKUN CIIy4dail, 9TO TeKyllas peKa — 3TO BCEro JIUIIb
obpa3 [JIsIIerocst BO BpeMeHu mpoiiecca. Ecim pa3aenuts nporece P Ha aBa 10-
cJIe/I0BaTe/IbHO CBSI3aHHBIX IIporecca () u R, TO OHU SIBJISTFOTCS IIOIIPOIECCAMU
OCHOBHOTIO IIporiecca P, KOTopble MU3BbIOHKTHBI MEXKy cob0it. I3 bIOHKTHOCTH
IIOHUMAaETCA B TOM CMBICJIE, YTO HE CYIIECTBYET HUKAKOT'O O6H.L€FO JJId HUX I1I0/I-
IpOIecca. JTO U OyIeT CoIepKAaHNEM CJIeAYIONel aKCHOMBI.

Ax.18 Dpry = (z<p&y<p&-Iz(z<z&z<y))

B pazgene 3.3 m1si KaxkI0ro mpoIecca Mbl OIMPEIESININ CBOH JIOKAJIbHBIMN
BPEMEHHON TOPSIIOK paHbue-no3doice. B ciaydae eInHCTBa OHTOJIOTUU BCE ITHU
TOPSIIKU JIOJIKHBI OBITH KAK-TO CBSI3aHBI MEXKJTy COOOIi.

[Iycrs mam maHbBI Takme gaBa mporecca T u y, 9to x < y. IIpeacraBum, 9To
MbI pazaenunu Dxzizs npolecc £ Ha JIBa MOCJAEIOBATEILHBIX ITOIIIPOIECCA X1
u T9. EcTecTBEHHO OXWIATH, 9TO 3TO JI€JIEHHE MOXKET OBITh IPOJIOJIZKEHO Ha
mporecc y TakuM obpaszom, 4ro Dyyi1ys, 1 < y1 1 xo < yo. MOXKHO CKa3arThb,
9TO JleJIeHNe TOJIIPOIecca T UHyIupyeT (Bjeder) JejeHne mporecca ¥.
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st marssiiaocTn n3o6pasum Ha puc. [LIporeccsl  u y B BIE ABYX OTPe3-
KOB ojiuH 1o, Apyrum. OTHOIIeHne T <  MPEJICTABICHO TEM, YTO OTPE30K & Ha
PUCYHKE HaXOIUTCs HIKE OTpe3ka y. BeprukasbHas CTpe/Ka CHUMBOJIU3UPYET
[IPOJIOJIZKEHHE JIeJIEHUs] TIOJIIIPOIecca & Ha IIPOIECC ¥.

yi y2

x1 x2

Puc. 11. /lenenne mporecca & UHAYIUPYET AeJIEHUAE Y

Omupenenum orHomrenne x Ty — «deaenue npoyecca T undyuupyem deserue
npouecca y».

Def.9 x1y Sgef Vri1Vaa(Drzize = Fyi Ny (Dyyiye & 21 < y1 & 22 < 42))

IIycTs onsarh v < y, HO Tenephb HAC UHTEpeCyeT, Kak aesnenne Dyyiys mpo-
necca Yy Ha Y1 U Y2 MOXKET IOBJMATHL Ha gejeHue 7 BCIOMHMM MIepeTsmyro
aHAJIOTMIO ¢ HUTIMU U BepeBKamu. MbI paspe3aeM BepeBKy Yy Ha JBe JaCTH Y1
n y2. HOCKOHBKY HUTH, N3 KOTOPBLIX CIJIETE€Ha BEpEBKa, KaK IIPpaBUJIO, UMEIOT
MEHDIIYIO JJIAHY, YeM OHAa, TO MOXKET OKA3aTbCs, YTO Pa3pe3 BEPEBKU BOOOIIE
HUKAaK HE 3anOHyJI HEKOTOPBIX HUTEH. B pe3yﬂbTaTe OHU B IIepBOHa4YaJIbHOM
HEPA3PE3aHHOM BUJIE COXPAHSIOTCI WA B 1, WK B Y. Jpyrue ke HUTH OKa3bI-
BalOTCsdA pa3pe3aHHbIMU Ha YaCTU X1 U o TaKUM 06pa30M, 9TO OJHa ITOJIOBUMHKA
T1 OKa3bIBAETCH TEIEPh B JICBOII TOJIOBUHKE BEPEBKH /1, & APYyras To — B IPABOM
Yo. DTO yCJIOBHO n300parkeHo Ha puc. [12]

1 2
y y A%
X<yl l
X ——————
uau
yi y2
y
l X<y2
—2
uau
y1 y2
y
x1<yl1 l x2<y2
X x1 x2

Puc. 12. Kax genenune mporiecca y MOXKET MOBJIUATL HA JeJIE€HUE POIEcca &
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Hac unrepecyer tperuii cirydaii. OnpemennM OTHOIIEHUE X | Yy — «deaeHue
nPoyEcca T NOOUUHEHO JEAEHUIO Y.

Def.lO x| Y <def Vy1Vy2(Dyy1y2 = E!xlﬂ!a:g(Dxxlxg &1 < Y1 &xy < y2))
[Tocmennss HemOCTAIONA AKCHOMa, BBITVISIUT CJIEIYIOMIIM 00pa30M:
Az14 xz<y= Jw(Pyw &xtw&z | w)

Ona roBOpHT, YTO IIPOIECC T ABJISETCA MOJIIPOIECCOM ¥, €.T.e. CYIIeCTBYeT
Takas 4acTh W IIPOIecca ¥, 9TO JieJeHHe IPOoIecca T WHAYIHUPYET JeIeHue w,
U JleJIeHne 2 [HOUMHEHO JIeJeHUIO W. DTO yCJOBHO II0Ka3aHo Ha puc. [L3]

w

wl w2

x1 X2

Puc. 13. Nmoctpanus akcuombl 14

SamernmM, 9TO akcuomy Ax.1/ HeJb3s IPEeBPATUTH B OIpeesieHre OTHO-
meHnsa «<», TaK KaK OHO BXOJUT HE TOJBKO B JIEBYIO, HO M B IPaByI0 9acCThb
biaromapst onpenenenusym Def.9 u Def.10.

OmnpeiesnM erre 0J[HO MOJIE3HOE OTHOIICHHE T|Y — «I ABAAECMCA NOONPOUEC-
COM Y PABHOT C HUM OAUMENLHOCTIUS.

Defll zly ©gqerr<y&Vz(Pyz &x<z=y=2)

D10 omnpenenenue orimdaercsd or Def.7 juinb TeM, 9TO B MPaBOil YacTh
BMECTO «C» CTOUT «<», T. €. IPOIECC T HEODA3ATETHHO ABJISIETCST COOCTBEHHBIM
MOJIITPOIIECCOM ¥/, & MOYKET U COBIAJIATh C HUM.

B cremyrormeit temme Goiee TIOJTHO paCKPBIBAETCST CMBICJT AKCHOMBI AL. 1/.

Jlemma 3. Ilycms danwe ymeepocdenun A, B u C:

A, z <y=Vr1Vro(Dxzixze = Iy lys (Dyyry2 & 21 < y1 & x2 < 142))

B. = <y=VYyVy2(Dyy1y2 = = < y1 Vo < ypV Iz Izy(Drrixs & 1 <
y1 & x2 < 42))

C. z<y= Jw(Pyw & z|w)

0Obosnarum nocpedcmeom cumeonra «=» ewsodumocms u3 Ax.1 — Ax.13.
Tozda umerom mecmo caedyrousue YmeeprHcoeHUs:

(1) An.1j+ A;
(2) Az.1jt B;
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(3) Ax.14t+ C;
(1) A, B, C+ Azx1j.

3.6. T'mobasibHOe BpeMsi B OHTOJIOTMU MPOIECCOB

B paszese 3.3 Mbl mokaszasu, KakuM 00pa3oM J11sI JTI000ro mporecca, () MOoXK-
HO OTIPEJIE/TUTH JIByXMECTHOE OTHOIIEHNE « <& Q», KOTOPOE MOXKHO IIOHUMAaTh KakK
OTHOIIIEHNE JIOKAJIbHOT'O BPEMEHHOI'O IIOPAIKA.

ITockonbky W Tak:ke sIBJISIETCS IIPOIECCOM, MBI U JIJIsi HEI'O MOXKEM OIIpe-
JeJINTh OTHOIeHUnEe «<py».

Def12 z<wy ©qey LWz & LWy & Lyx

IlycTs Tenmeps HaM HaHBLI ABa IPOU3BOJILHLIX Ipouecca () u R u ux jpene-
aust DQqi1q2, DRriry. B srom ciaydae B cuity akcuom Ax.9, Az.1/ u myHK-
ta (1) Jlemmbl 3 cymiecTByloT Takue eiuHcTBeHHBIE Jeennss DWwgiwge u
DWuw,1wyo mponiecca W, ato q1 < wq1, @2 < Wg2, 71 < Wy 1 72 < Wpo. ITO
JaeT BO3MOXKHOCTD CJIEAYIONIUM 0Opa30M OIPENE/NTDh II00aJbLHOE OTHOLIECHUE
BPEMEHHOI'O IIOPAIKA:

Def13 q <11 Sgef wer <w Wr1 & Dfn(q,r, Wql, wy1),

rae D fn(qi, 1, wq1,wr1) B IpaBoii 9acTu onpejieeHus — 3T0 (hopMaIbHOE CO-
KpallleHre JIJIsi CKa3aHHOTO B MpeblayieM ab3are, T. e. IqIrdgedry (Dqqiqe &
Drriry & Jwgedwye (DWuwgwe & g1 < wg & g2 < wge & DWwpjwee & 11 <
wr1 & g < wpg)).

C 5T0Oro MOMEHTa Hallla OHTOJIOTUS] OXKUBAET U HAYMHAET TUKATh, KAK OJ-
HI 9achl. 3aMeTUM, UTO, €CJIM BOSHUKHYT BOIIPOCHI, CBSI3aHHBIE C OTCYTCTBHEM
abCOTIOTHON OJTHOBPEMEHHOCTH B T€OPUU OTHOCUTEILHOCTHU, TOCTATOUIHO B OIIPe-
nesenusx Def.9 u Def. 10 3aMeHUTb KBAHTOPBI €IMHCTBEHHOT'O CYIIECTBOBAHUS
«3!> Ha OOBIYHBIE KBAHTOPHI CYIECTBOBAHUS «J».

[Tocennee BazkHOE TIOHATHE, KOTOPOE MBI XOTHM BBECTH, — DTO IMOHSITHE I1a-
paJIeNbHBIX mporieccoB. [Iporiece x mapasiieseH mpomecey ¥, €. U T.e. CyIIeCTBY-
eT JacTh w robasbHOrO mpoiecca W, KoTopasi UMeeT PaBHYIO JIJIUTEIbHOCTH
cxuy.

Def.14 x|y ©der Jw(PWw & z|w & y|w)

JIerko moKazaThb CJIEIYIONIYIO JIEMMY.

JIemma 4. Ommnowenue ||y obaadaem ce0licmeamu OMHOWEHUA IKEUBANEHTT-
HOCTA:

(1) x|lz;

(2) xlly = yll;

(3) zlly&yllz = ||z
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3.7. WVuamBuABI 1 CBOWCTBA B IIPOIECCYAJIbHON OHTOJIOTUU

[Mocermuit BOTpoc, KOTOPBIH HEOOXOUMO 3aTPOHYThH, — 9TO BOIIPOC O TOM,
YTO B IPOIECCYAJTBHON OHTOJIOTMHM MOTJIO Obl COOTBETCTBOBATL MHIMUBHUIAM U
cBOiicTBAM CyOCTAHIIUAIBLHOM?

[TpemMerst B mporieccyasibHON OHTOJIOTHH MbI BCJIe 3a PeriepoM moHuMaemM
KakK TYYKN COCTABJISIONINX UX MojmporieccoB. Ho mpeamersr — Gostee mmpokroe
MIOHSITHE, YeM ITPUBS3aHHBIE K MOMEHTaM IJI0OAJIBHOIO BPEMEHH ITPOIECCYAb-
Hble U CyOCTAHIINATLHBIE WHINBUIHI.

Ipoueccyanrvrwvili undusud T — 9TO MPOIECC T OT €ro HAYAJIa JI0 HEKOTOPOTO
MOMEHTa TJIODATBHOTO BPEMEHH W.

Def.15 x ecmo p-undueud < qer Iw(LWw & (x|w V Jy(Rwy & z|y)))

[TosicHuM 9TO C TOMOIIBIO PHUC.

Puc. 14. z ectv p-undusud

ToBopst, ITO wenogerx — HCUBOMHOE, HADEAEHHOE YAEHOPAZICALHOT PEUBIO,
MBI TIOIPA3yMEBAEM HAXOXKJEHUE B HEM COOTBETCTBYIOIIUX COOCTBEHHBIX IO/
[IPOIIECCOB XKMBOTHOIO CYIECTBOBAHUSI M UJIEHOPA3EIbHON pevun. DTUM MOTH-
BUPOBAHO OIIPeJIeJIeHNE P-Cc80UCme MPOIeCCyaTbHON OHTOJIOTHN.

Def.16 q ecmv p-ceoticmso <4ep Jx(x ecmov npouece & q C = & q|x)

OrHomenne «p-urdusud x obaadaem p-ceoticmseom g» OyIeM COKPAIIEHHO
3anmCchHIBaTh B BHjE ¢[x]. Ero cMbIc 3aaeTcs CIeyonmM Olpe 1eIeHIEM:

Def.17 qx] <aef q ecmv p-ceoticmeo & x ecmv p-undusud & ¢ C x & |z

st opeiesienns CyOCTaHIIUAJIBHBIX HHANBUIOB 1 CBOMCTB HaM IIOHA 00U T-
csl IOHATHE IIpejieia, K KOTOPOMY CTPEMUTCH IIPOIECC. JTOT IpeIesl He UMEET
CaMOCTOSITEJILHOIO CYIIECTBOBAHUSI, TIOCKOJIBKY SIBJISIETCS UOEaJbHBIM OObEK-
TOM, HO €r0 MOXKHO IIPEJICTaBUTh KaK OECKOHEYHOE MHOXKECTBO BCEX IIPaBBIX
qacTell KOHKPETHOI'O IIPOIEcca. DTy KOHCTPYKITIIO MbI OY/IeM HA3BIBATE NPa6blm
xoHycom. st 0bo3HaIeHNsI IIPaBOro KOHYCa IIPOIIECCa T UCIIOJIL3YyEM OIePaTOp
B Buje nuistuky . CM. puc.
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Def.18 T ecmv npaeviii kKonyc <dep T = {u: RruVu=x}).

b} x={u:RxuV u=x}

G
o

_Iffléfl

G

G
G
4.

Puc. 15.  ectb npaswiti xKonyc

Paznmuune mexxiy mnporieccyasbHBIMA U CyOCTaHIMAILHBLIMUA WHIMBUIAMU
3aKJII0YA€TCS B TOM, YTO IIPOIECCYAJIbHBIN NHJINBH COIEPYKUT B cebe BCIO NCTO-
PHUIO TOTO, KAK OH IIPUITEJT K TEKYIIEMY COCTOSHUIO, & CYOCTAHITUAIBHBIN — 3TO
JIUTITL HECKOHEYTHO OIM3K0e MPUO/INKEeHNe K MTHOBEHHOMY COCTOSTHHIO B JTAHHDIN
MOMEHT BpeMeHU. Bcsakomy mporeccyaabHOMY WHIUBUY T MOXKHO IOCTABUTH
B COOTBETCTBUE IIPAaBbLIl KOHYC &, KOTOPBII U OyIET MOHUMATHCI KaK CyOCTaH-
[UAJTBHBI WHJIMBUI, T. €. [IPEJIEI, K KOTOPOMY CTPEMUTCH .

Def.19 & ecmo s-undueud <qer Jy(y ecmo p-undusud & & = 7).

[TockoybKY eTUHCTBEHHOE, YTO SIBJISIETCS OOIIUM JIjIsi BCEX DJIEMEHTOB MHO-
XKecTBa &, — 9TO UX HIpees, TO Jboe yTBep:KjeHHe B, cripaBeiinBoe OT-
HOCHUTEJILHO I, JOJI)KHO OBITH CIIPABEIINBO OTHOCUTEIHHO KAaXKJIOrO IJIEMEH-
Ta T. DTO MO3BOJISIET PACCMATPUBATL CyOCTAHIINAIbLHBIE WHINBUIBI KAK HEKO-
TOpbIE JIECKPUIIIUU UJI€aJbHBIX 00BEKTOB. YTBEpKIeHue B oTHOCUTEIbHO &,
KOTOPOE MOYKHO YCJIOBHO 3aIlUcaTh B Bujie B(Z), paBHOCHIBHO YTBEPIKICHHUIO
Vy(Rxy = B(y)), He coiepxKaliemMy YIOMUHAHUI TEOPETUKO-MHOXKECTBEHHBIX
IIOHATHUI.

Def20 B(#) <aer Vy(Ray = B(y))

Eme ommoit 0cobeHHOCTBIO TAKOTO POJa JTECKPUIIITUI ABJISIETCS TO, YTO OHH,
B OTJIMYHE OT XOPOITIO W3BECTHBIX HEOIPEEJEHHBIX U ONpPeIeSIEHHBIX JTeCKPHII-
Ui, He IPEJIIoJIAraoT CyIeCTBOBaHUS «0D03HATAEMbIX» 00bEKTOB. DTO — 000-
POTHI petun, He TPeOyIoIue PACIIUPEHUS OHTOJIOTUN.

ToBopst, aT0 nomudop — KpacHsili, MBI TIOIPa3yMeBaeM, 9TO HOJIIPOIIECC TTBe-
Ta IOMHJIOPa B CBOEM M3MEHEHUHU JOCTUT KPACHOIO IBeTa. DTUM MOTHUBHPOBAHO
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olpeJesIeHne S-c80TCmeE IOCPEICTBOM IIEPEJIECJIOB 110 aHAJIOIMUU C TEM, KaK ObLIO
CIeJIaHO IS S-UHOUBUAOE.

Def.21 G ecmv s-ceoticmeo 4o Iy(y ecmv p-ceoticmeo & § = 7).

3amernM, 9TO, coriacHo onpeaenerusy Def.15-Def.21, moHITAST THAWBUIA
U CBOICTBa OTHOCUTEJLHBLI. 10, YTO Ha OJHOM YPOBHE PACCMATPUBAETCS KaK
UHIUBUJ, HA JPYTOM — MOXKET PACCMaTPUBATHLCA KaK CBOMCTBO, 1 HAOOOPOT.

Ornorrerne «s-undusud T obaadaem s-ceoticmeom §» OyIeM COKpaIIeHHO
3anuchiBaTh B BUE G(Z). Ero cMbIC/ 331a€TCsI CIIEIYIONIUM OIIPEIeTIEHUEM:

Def.22 ¢(&) ©qer Vy(Rry = 3F23u(Ryz & Rqu & u C z & u|z))

Eciin BepHyThCH K IIPEJICTABIEHIIO BPEMEHU B CyOCTAHIIMAIBHON OHTOIOT NN
KaK KHHEeMATOIpauIecKoil Mocae0BATEILHOCTU COCTOSHUMN, YCIIOBHO U300pa-
JKEHHOMY cJieBa Ha puc. [L6] To B mpomneccyaabHOi OHTOIOrHN eMy Oy/IyT COOT-
BETCTBOBAThH M300Pa2KeHHbIE CIIpaBa JejeHus ryiodanbHoro mporecca W, a mnn-
JUBUJAM CyOCTAHIIMAJIBHON OHTOJIOrUU OyJ/IyT COOTBETCTBOBATDH JIEJIEHUS I10/I-
IIPOIIECCOB, BBIJIEJICHHbIE YKUPHBIMUA TOYKAMHU.

 — . . L] - . .
— Lol
S — »
S —»
. ——P -
. . —» — >
. ]
I

Puc. 16. InquBuabl B OTAe/IbHBIE MOMEHTHI BpEMEHHI

Ha sTtom MBI 3akaHIHBaEeM pacCMOTPEHUE JIOTHUIECKUX ACIEKTOB IIPOIECCYy-
aJIbHOII OHTOJIOTHUH.

4. 3akJirouyeHue

4.1. Omubka, KOTOPYI0 MOXKHO COBEPIIUTH B ITOHUMAHWUM IIPOIECCOB, —
39TO MX MEXaHWCTHUYeCKasl TpakToBKa. [IporeccyasibHast OHTOJIOIUS TPEICTaB-
JisieT cOOO MONBITKY OCMBIC/IUTD SIBJICHUST OKPYZKAIOIIEro MUPa B TEPMUHAX UX
HENPEPBLIBHOI'O U3MEHEHUs U B3AMMOCBs3U. B UesioBeKe MbI MOXKEM BBIJIEIUTH
MIPOIIECCHI JbIXaHUA, KPOBOOOpAIleHNsI, uIeBapenus u Ap. Mbl MoxkeMm cie-
JIATH UX CAMOCTOSTEILHBIMY TIPEeIMETaMU UCCJIE/IOBAHNS, HO OHU ITPUCYTCTBYIOT
B TeJjle YeJIOBEKA HE CAMOCTOATEbHO, & B TECHEUIIell B3aMMOCBSI3U C JIPYTUMUA
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IIpoIreccaMm. Hpoueccy UHTEJVIEKTYaJIbHOT'O Pa3BUTHUA YEJIOBEKA BOO6LH€ HeJIb-
34 IIpUInmncaTb HUKaKOI (bH?)H‘IGCKOfI JIOKaJIN3aIlH. JInme cuita a6CTpaKL[I/II/I
IIO3BOJIZAET BBIACJUTDH U 'OBOPUTH O KazKJI0M M3 HUX KaK OTIAEJILHOM ITpOIlecce.

4.2. B OHTOJIOTUH TIPOIECCOB HEJOCTAET BO3ZMOXKHOCTU CPABHEHUSI JIIOOBIX
JIBYX IPOIECCOB IO JitnHe. FKcm 6Bl 9T0 0Ka3a0Ch BO3MOXKHBIM, MBI CMOTJIA
6b1 3a1aTh MeTpUKy. B reomerpun EBkimma, 9ToObI cpaBHUBATH MeOMETpPHYE-
CKUue O6'beKTbI, HOCTY/JIUPYETCA BO3MO2KHOCTH UX II€pEHOCa U HaJIO2KEHUA APYT
Ha japyra. [Ipu 9ToM mpemoaraeTcs, 9To TeoMeTpudecKas (GUTypa COXpaHsi-
er BCe cBou cpoiicTBa. C miocodCcKoil TOUKU 3peHUsi COXpaHeHHe CBOMCTB
P TIEPEHOCE — ITO JIOMYIIeHne 06 N30TPOTHOCTH MTPOCTPAHCTBA. B coBpeMeH-
HOIf T€OMEeTPHUU He TOBOPSIT O MEPEHOCE W HAJIOKEHUHN (PUTYDP, ITUM 2Ke IEeJIsIM
CITY’KUT aKCHOMATUIECKH 3a]aBAEMOe OTHOIIEHNE KOHIPYIHTHOCTH. Takas yKe
npobJieMa BO3HUKAET U B CBSI3U C U3MEPEHUEeM JJINTEJIbHOCTH Iporeccos. I1y-
ankape mucai: «Mu, ne umeem HeNoCcPedcmeerHot UHMYUUUY PABEHCMEA 08YT
NPOMEHCYMKOS 6pemens. Tom, kmo dymaem, wmo obaadaem marxot UHMYUUU-
etl, 0bmarym usrrosuet:. Koeda s 206opro: om deenaduyamu wacos oHs Jo waca
nPoOTooUM Mo JHce 8PemMsa, HMo u om d8Yr 00 MPET, KaKOU CMBICA UMEEM, IMO
ymeepoicdenue? IIpu manreuem pazmuluuienut, 0OHAPYICUBAEMCEA, MO OHO Ca-
MO no cebe we umeem nukakozo cmuvicaas [llyanxape, 1983, c. 171]. Moxwuo
monpoboBaTh, KAK U B TEOMETPUHM, IIOCTYJIMPOBATH OTHOIIEHNE KOHIPYIHTHOCTHU
MEKIy TPOTIECCAMHU, HO HYZKHO SICHO OCO3HABATL MPOU3BOJBLHOCTE JTOMYITEHNUI],
KOTOPBIE C 9TUM CBSI3aHBI.

4.3. B Tekcre craTby MHOIO INOBOPHJIOCH O CyOCTAHIIMAJBHON M IIpOLec-
CyaJIbHON OHTOJIOTHSX, KOTOPBIE MPOTHBOIIOCTABJISINCH JApyT Apyry. He 66110
JIX 3TO MPOTUBOIIOCTABIEHUE BCETO JIUIIL UTPoii cyioB? JlefiCTBUTEIBLHO JIM MBI
MOKEM HA3BATH MPEJJIOKEHHYI0 KOHCTPYKIHIO MOJIENBIO TPOIECCyaabHON OH-
rojjorun? OUeBHIHO, UTO B METAsA3bIKE MBI II0JIB30BAJIUCEH I3bIKOM JIOTHKH IIpe-
IMKATOB, KOTOPas UMeeT CyOCTaHIMAIbHbLIE TEOPETUKO-MHOXKECTBEHHBIE MOJIE-
JIN. He npearnoJsiaraeT JIM 3TO CKPBITOI'O MeXaHU3Ma pe,}lyKHI/H/I HalllX IIPOIteC-
COB K J00OpBIM cTapbiM uupusuaaMm? Jljs orBeTa Ha 3TOT BOIPOC HEOOXOMMMO
ele pa3 BCIOMHUTH CJI0Ba APHUCTOTENST O TOM, YTO TAaKOE€ MEPBbIE CYITHOCTH:
«Cyugrocms, HA3BIBAEMAA MAK 6 CAMOM OCHOEHOM, NEPSUNHOM U BE3YCAOBHOM
CMDBICAE, — IMO MA, KOMOPGA HE 2080DUMCA HU O KAKOM NOONEHCAWEM. . . »
|[Apucroresnn, 1978, Kareropuu, 5, 5 11-12] Ilepsbie cymmocT — 3T0 TO, 4TO
MOKET OBITh CyOHEeKTOM TIPEJJIOKEHUsI, HO HE MOXKET OBITH €ro MPeJIUKATOM.
Jomyctum, HaM J1aH mporiece P, KOTOpbIif IpeTeH yeT Ha TO, YTOOBI €ro pac-
CMATPUBAIN Kak CYOCTAHINIO, KaK MEPBYIO CYIHOCTH B TMOHUMAHUU ApUCTO-
tesst. Cormacuo Ax.1, B pesysbrare generns DPQR y Hero mMerTcst 4aCTH
(mopmporiecent) @ u R. Corsacuo Def. 1, () — 9o jeBasi gactb nporecca P. Uro
Takoe (), MbI MOXKEM OIIPEJIEJINTL TOJILKO Yepes rnocpejacrso P. Takum obpasomM,
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Ha MeCTe <«nodaescauwezo» OKasbiBaeTcss (), u mporecc P «zosopum» o HeM.
Baaronapst Az.1 MBI He MOXKeM J1006paThCsl HA JO KAKOT'O IIPOIECcca, KOTOPBIi
HE MOI' OBl HE «2080pUMb» O CBOMX JaCTIX Kak mojexkarneMm. OTcromga MOXK-
HO CJIeJIATh BBIBO/I, YTO UCIIOJIb30BaHNIE OOIIEIPUHSITHIX JOTHIECKH 000pEHHBIX
CIIOCODOB PaCCyKIeHN, KOTOPbIe UMEIOT CyOCTaHIINAIbHYIO CEMAHTUKY, €II1e He
BJIeYeT 3a cOOOH NMpU3HAHUA ee HeoOXOMMMOCTH. B cTaThe MpaKTUIeCKH HIIEro
He OBLJIO CKA3aHO O CIeNuMUYIECKN IIPOIECCYATbHBIX PACCYXKICHUAX, KOTOPHIE
OBl OT/INYAJINCH OT OOBIYHBIX. MOXKHO JIUIIb BBICKA3ATDH IIPEIIIOIOKEHNE, ITO
TaKWe CIIOCOOBI PACCYKIACHUN MOTYT OBbITH CBS3AaHBLI C OTJIUYUUSIME IIPOIECCY-
AJbHBIX U CyOCTAHIIMAJIBHBIX WHIWBUIOB U CBOMCTB, a TaKXKe C pa3jndeHHeM
apaJjyieIbHbIX U IOCIEI0BATEILHBIX ITIPOIECCOB. EIe OHON OTINYIUTEILHOM
9epTOil JIOTUKH IIPOITECCOB MOXKET OKa3aThCs ee MOJAJIN3NPOBAHHOCTH 1O aHa-
JIOTUU C TeM, KaK MOJAJU3NPOBAHA WHTYUITMOHUCTCKAs JIOTUKA.
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Abstract: In the works of Aristotle, we find an example of a thoroughly constructed sub-
stantial ontology, which has played the role of the philosophical foundations of logic and all of
Western European science. Historically, there was another — a processual view of the structure
of the surrounding world, the most prominent representative of which was Heraclitus.

In the paper, we analyze the substantial ontology and propose an approach to the construction
of the ontology of processes. We introduce the relation Dpxy of dividing by the duration
of the process p into two successively connected subprocesses x and y and then formulate
a series of intuitively obvious postulates that describe this relation. Using this relationship,
we define the notion of local process time, which has the properties of a dense linear order
without the first and last elements.

Objects in process ontology are understood as “bundles” of subprocesses. To characterize
them, we introduce the relation x < y, which means that process x is a subprocess of process
y. This is a partial order relation with the largest element W, which is understood as a global
process that is a representative of the world as a whole. Using this relation, one can define
syllogistic constants for reasoning about subprocesses.

Since both relations describe two sides of the same ontology, two additional postulates of the
connection between them are accepted. This allowed us to define the concept of global time,
and the concept of parallel processes.
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ontology.
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1. Introduction

Our goal is to develop a framework for the logics that accommodate rejected
propositions along with asserted propositions. We call such logics unified!. And
we abolish the regular implicit assumption that every proposition which is not
asserted is rejected.

!Sometimes logics with refutations are called “hybrid” (e.g. |[Goranko, 2019]); we prefer
to call such logics “unified”, because the term “hybrid logic” is often used in a different sense
(e.g. [Torben, 2011]).
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Thus, we need to answer the following questions:

(a) What do we prove?

(b) How do we prove it?

The brief answers are:
(a) We prove statements asserting or rejecting a given proposition;

(b) We use the multiple-conclusion rules in which the premises and conclu-
sions are finite sets of such statements.

It is due to Lukasiewiecz that rejection was explicitly included in logic.
In the introduction to his 1921 paper translated in |Lukasiewicz, Jan, 1970,
he wrote: “The concepts of ‘truth’, ‘falsehood’, and ‘assertion’ I owe to Frege.
In adding ‘rejection’ to ‘assertion’ I have followed Brentano”.

According to Brentano and in contrast to Frege, assertion (or acceptance)
and rejection (or refutation, or denial) should have the same status. Let us note
that assertion of a negation is much stronger than the rejection (cf. [Restall,
2015]). For instance, in the Classical Logic we reject formula p, where p is
a propositional variable (in symbols - p), but the assertion - —p does not hold.

In particular, Lukasiewicz suggested to endow ordinary calculus (with rule
of substitution) defining the Classical Logic (CPC), with the anti-axiom - p
and the following two rules:

modus tollens: F(A— B),4B/4A (MT)
reversed substitution: —Ho(A4)/ 4 A (RS)

Independently, in [Carnap, 1942| Carnap suggested to include the rejections
into deductive systems: “The rules of deduction usually consist of primitive
sentences and rules of inference (defining ‘directly definable in K’). Sometimes,
K contains also rules of refutation (defining ‘directly refutable in K’)”. Moreover,
Carnap also used the multiple-conclusion rules.

Carnap’s goal was to achieve the categoricity: if we attempt to axiomatize
a two-valued logic, the only (up to isomorphism) model for this logic must be
a two-element model.

Our goal is not to limit the class of models. We follow the Brentano-
Lukasiewicz path.

Our approach is similar to the approach accepted in [Smiley, 1996| or [Rum-
fitt, 2000]: we consider the signed propositions and we develop the machinery
needed for the derivations of a signed proposition from the signed propositions.
This “sign” is different from the truth operator (cf. [von Wright, 1987; |Pavlov,
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2004 Pavlov, 2011]) because we do not allow the mixed formulas (cf. [von
Wright, 1987]): the signed formulas are entities of a metalanguage. For the same
reason, the signed formulas are also different from the formulas of Bochvar’s
logic (cf. |Bochvar, 1939]): we do not allow the signs (which are elements of
a metalanguage) to intermingle with the connectives (which are elements of
language), and we do not allow the nested signs. The signed formulas can also
be viewed as judgments (cf. |[Kracht, 2010].)

In the present paper, we further develop the approach introduced in |Citkin,
2015]. In contrast to the aforementioned paper, here we do not consider
multiple-conclusion logics in the sense of [Shoesmith and Smiley, 2008| or
Carnap’s junctives |[Carnap, 1943|. We use multiple-conclusion rules merely
as the means of derivation of a statement from a set of statements. Addi-
tionally, we are focusing on logics in which the laws of excluded middle and
non-contradiction are expressed as statements.

From the very general standpoint?, there are two ways of how to handle
refutation syntactically: direct and indirect. To determine whether formula A
is refutable one can do one of the two things:

(a) to derive a statement about refutability of A in a meta-logic (L-deri-
vation — Lukasiewicz-style derivation)

(b) to derive a formula B that we already know is refuted from A, and apply
Modus Tollens (C-derivation — indirect derivation, Carnap’s way).

Example 1. Let us consider the classical propositional calculus and compare
L- and C-derivation of the refutability of the proposition —p if we accepted that
proposition p is rejected:

L-derivation C-derivation
—Hp anti-axiom | —p assumption
F—=(p—p) = p tautology | —(p— p) Sb
A=(p—p) MT —(p —p) — p tatology
— -p RS p MP
reject —p because p is rejected

Remark 1. Let us observe that in C-derivations Modus Tollens is not the same
as in L-derivations:

L-drivations C-drivations
H(A— B),4B/4A AFB,AB/4A

2More details about different approaches to refutation systems the reader can find in
|Goranko et al., 2020} |Goranko, 2019; (Wybraniec-Skardowska, 2018} |Citkin, 2015].
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In E-derivations, Modus Tollens is a rule of logic, while in C-derivations, Modus
Tollens is a rule of meta-logic. In terms of [Scott, 1974], the first version
of Modus Tollens is about connective of implication, while the second one is
about relationship of implication.

An existence of an L-derivation entails the existence of C-derivation.
The converse is true only under some assumptions, more precisely, a weak
form of the deduction theorem (cf. [Staszek, 1971]).

The paper is structured as follows. In Section 2, we give the definition of
unified logics and we consider some of their properties. In Section 3, we intro-
duce the unified deductive systems — a syntactic way of defining unified logics.
In Section 4, we study the standard unified deductive systems — the unified
deductive systems in which the rules representing the laws of excluded middle
and non-contradiction are derivable.

2. Unified logics
In this section we introduce the notion of unified logic.

2.1. Basic definitions

We consider a propositional language consisting of a countable set of pro-
positional variables P and a finite set of connectives (not including signs
®,5,©, ¥, A, which are reserved for use in the meta-logic). By formula (or
proposition) we understand a propositional formula in this language defined in
a regular way. Frm denotes the set of all formulas.

It is customary to define logic as a consequence relation. If assertions and
rejections have the same status, we need to consider the consequence relations
on sets of (meta-)statements of the type “A being asserted” and “A being re-
jected”, and we use @A for the former and ©A for the latter. ¥ and A are
two special statements the role of which will become apparent later. Loosely
speaking, one can think of ¥ as a disjunction of an empty set of statements
and thus, being always accepted, while A being a conjunction of an empty set
of statements and thus, being always rejected.

The statements of the form ®A and V¥ are positive, the statements of the
form ©A and A are negative. If o is a statement, @ denotes a reversed state-
ment:

_ oA, ifa=oA;
|34, ifa=oA4,

and ¥ = A, and A = V. The statements of form ®A and ©A, where A is a
proposition, are proper.
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If X is a set of propositions, we let
XT:={@A|AcX}and X :={0A| Ac X}.

Let S denote a set of all statements. If I is a set of statements, 't and '™
denote respectively the subsets of positive and negative statements from I'.

It is inconvenient for our purposes to use Lukasiewicz’s notations - and
for “being asserted” and “being rejected”, because the expression like

FA,....tA,FFB
looks confusing. The notation® @A and ©A eliminates the confusion:
PA,..., DA, - DB.

Definition 1. A unified logic is a relation F on 2° x S satisfying the following
conditions: for any non-empty I' C S, any A C S, and any statements «, (3,

(R) Tat a;

(M) T aentails TUA F «;

(T) TH «aand a, A F S entails T, A+ 3;
(C) aF Vv and A+ a;

(P) I, ¥ a entails I' - a.

A unified logic I is finitary if I’ F « yields that there is a finite subset IV C T’
such that I - a.

Immediately from (T) and (C) it follows that for any I' C S, if I' - A, then
I' - 3 for every statement .

If o is a substitution, that is, o : P — Frm, then, in a natural way, one
can extend o to statements: o(¥) =V, oc(A) = A and

o(0A) = Go(A),

where © € {®,6}.
Each unified consequence relation - defines a set of asserting (or positive)
theses:
Thf :=={aeST | vIa}

and a set of refuting theses (or negative, or anti-theses):
Th. =={a €S | YFa}.

The set Thy := Thﬁ UTh is a set of theses. Let us note that ¥ € Thﬁ C Thy.

3The similar notations are used in [Smiley, 1996] and [Rumfitt, 2000].
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Proposition 1. Let - be a unified logic and o € S. If & € Thi, then I' F «
forany I' C S.

Proof. If a € Thy, then ¥ - « and by (M), we have 'V - a. If ' = &,
the statement is trivial. Otherwise, we can apply (P) and obtain I' F «. |

Note, that Th N ThZ = @ simply because ST NS~ = & by a purely
syntactical reason. But the situation is different if we consider the sets of
formulas:

Lf:={Ae€Frm| @ AeTh.} isa set of theorems;
L-:={AcFm| 0 AecTh} isasetof anti-theorems.

And it is possible that Lt "L # @ and L UL~ # Frm.
Definition 2. Let - be a unified logic.

If L,J_r NnL- =g, the logic is coherent,
if L,J_r UL~ = Frm, the logic is full.

A full and coherent logic is called conventional. And F is trivial if Lﬁ =L- =
Frm.

Clearly, a unified logic - is conventional if and only if L~ = Frm \ L.

Proposition 2. A unified logic - is is coherent if and only if
o € The entails @ ¢ Th (that is, Thy N The = @),
and F is full if and only if for any statement «,
a € The or @ € Thy (that is, The UTh: = S).
Proof. Straightforward. [ |

Corollary 1. A unified logic I is conventional if and only if Th- = S\ Th..

3. Unified deductive systems

In this section, we will see how a unified logic can be defined by a unified
deductive system. As usual, a unified deductive system is an ordered pair
(Ax;R), where Ax C S is a set of axioms, and R is a set of unified rules. First,
let us clarify what is a unified rule and then, in Section 3.4, we define the unified
inference.
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3.1. Unified inference rules

If I';A are finite non-empty sets of statements, an ordered pair I'/A
(or %) is called a structural multiple-conclusion or multiple-alternative rule
(m-rule for short). The premises I' are viewed conjunctively, while the altern-
atives (conclusions) A are viewed disjunctively.

In rules, ¥ and A respectively play the role of empty sets of premises and
alternatives: the notation ¥/A is certainly less misleading than & /&, or -.

We divide m-rules into two categories: if r := I'/A is an m-rule, then

r is conclusive if A consists of a single statement;
if A = {A},the rule is also terminating;
r is inconclusive if A consists of more than one statement.

For instance, the rule ®p, ®(p — q)/ @ q is conclusive; the rule ©(pVq)/ ®p, Bq
is inconclusive; the rule ®p, ©p/A is terminating.

Note that Sb and RS are not m-rules. If R is a set of m-rules, we let R® =
R U {Sb, RS}.

Multiple-alternative rules allow to explicitly use the proofs by cases. Indeed,
in the setting of natural deduction, a proof by cases looks like this:

Al [B]

AVB C C
c

In the multiple-alternative setting, a proof by cases looks more straightforward:

AV B

r‘—‘ (pVa)/p,q

A B

¢ C

By applying rule (p V q)/p, q, we get the alternatives p and ¢ to be considered
separately.

3.2. Admissible m-rules

An m-rule T'/A is admissible for a given unified logic F, if for each substi-
tution o,
O'(F) CTh = O’(A) NThe # @.

For instance, a rule I'/A is admissible for a unified logic I~ if and only if
there is no such a substitution o that o(I') C The. In particular, the rule /A
is not admissible for any nontrivial unified logic.
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By unified intermediate logic we understand a unified logic the set of positive
theorems of which extends the set of theorems of the intuitionistic propositional
logic (IPC) and is included in the set of the theorems of classical propositional
logic (CPC), and the set of anti-theorems coincides with the set of non-theorems.

Proposition 3. For any unified intermediate logic - and for any formula A,
rule ®A/A is admissible if and only if rule ¥/ @ —A is admissible.

Proof. Indeed, if ¥/ @® —A is admissible for |-, then, = A is a theorem of F and
hence, no substitution makes A a theorem. Thus, ®A/A is admissible for I-.
Conversely, suppose that ®A/A is admissible for . Then, there is no sub-
stitution o such that o(A) is a theorem of t-. In particular, for any substitution
o:P — {p — p,pA—p}, 0(4) is not a theorem of I, which means that
for any valuation v in a two-element Boolean algebra, ¥(A) = 0 and hence,
v(—A) = —-wv(A) = 1. Therefore, —A is a Boolean tautology and consequently,
—A is a theorem of CPC. Then, by the Glivenko Theorem, —A is a theorem of
IPC and hence, = A is a theorem of i, that is, ¥/ @ —A is admissible for . B

The following proposition is an immediate consequence of the definitions.

Proposition 4. Let - be a unified logic. Then,  is coherent if and only if the
following rule is admissible for it:

_ Sp,op
=—

Co (Coherency rule)

And F is full if and only if the following rule is admissible for it:
. v
~ @p,op’

In what follows, the above m-rules play the central role.

Fu: (Fullness rule)

Proposition 5. Let - be a conventional unified logic (that is, - is full and
coherent). Then, for any finite sets I'; A and any proper statement «,

«,

r
if the rule % is admissible for -, then the rule is admissible too;

if the rule

- is admissible for i, then the rule % is admissible too.

If I' = @, then I'/&, A is understood as ¥/a, A; and if A = &, then @, I'/A
is understood as @, I'/A.

In other words, without violating admissibility, one can move a statement
from the premises to the alternatives, or vice-versa, with changing the “sign” of
the statement.
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Proof. Suppose that I' # @ and rule o, I'/A is admissible for a unified logic I-.
Then, for any substitution o such that o(I') C Thy, because I is conventional,
by Corollary (1} either o(«) € Thy, or o(@) € Thi. In the former case, a,I'/A
is admissible, o(A) N The # @ and hence, o(a,A) N Thy # @. In the latter
case, obviously, o(@, A) N Thy # @. Thus, the rule @, I'/A is admissible for .

Suppose that rule av/A is admissible. Then, because I is conventional, for
every substitution o, either o(a) € Th, or o(a@) € The. In the former case,
because rule a/A is admissible, ¢(A) N Thy # @ and consequently, o(a@, A) N
Thi # @. In the latter case, o(@) € The and consequently, o(@, A)NTh # @.
Thus, o(a, A)NThy # @ for any substitution o and therefore, the rule ¥/a, A
is admissible.

The rest of the cases can be proved with a similar argument. |

Example 2. Let - be a unified conventional logic signature of which con-
tains —. If Modus Ponens is admissible for F, then, all the following eight
variations of Modus Ponens are admissible:

v . op Sl —a), ©q .
op, o —q),®q¢ ©p—q),®¢ ©p,®g  Sp,S(p—q)

Sp, (P —q)  @p,oq  Blp—q),0q9 @p,B(p— q),5q
& T ek—aq) op A '
Let us note that for conventional logics, admissibility of Modus Ponens entails
the admissibility of Modus Tollens.
By the same argument, for the rule of substitution we have two variations
which are either simultaneously admissible, or simultaneously not admissible:

BA  Co(A)
®o(A) ©A

3.3. Protoinference

Let R be a set of rules (which may include Sb and/or RS) and I" be a non-
empty set of statements. A protoinference from I" by R (or (I'; R)-protoinference
for short) is a finite directed tree, the nodes of which are labeled by statements,
and it is defined by induction?.

A leaf of protoinference labeled by A is terminating (we have reduced a case
to contradiction), otherwise, it is extendable.

Like in a Hilbert-style inference, in protoinference we use the assumptions
and apply the inference rules.

“Note that we define a protoinference from (I'; R) without clarifying what we are deriving.
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(a) A tree consisting of a single node (a root) labeled by ¥ is a (I';R)-
protoinference;

(b) using the assumptions: if J is a (I'; R)-protoinference, then any extend-
able leaf can be extended by adjoining a leaf labeled by a statement from I,
and the obtained tree is a (', R)-protoinference;

(c) applying the rules: if J is a (I'; R)-protoinference, then any extendable
leaf A can be extended by adjoining the leaves labeled by statements from a
finite set A, provided there is an instance Z/A of a rule from R, and each
statement from Z is labeling a node between A\ and the root (see Fig. .

The trees obtained in such a way, and only them, are the (I',R)-
protoinferences.

Let us observe that the rules of form A,I'/A cannot be used in any pro-
toinference, because A labels only a terminating leaf.

v v
1 U
\77771‘-____1"7777\ : | | :
| . \ ' l |
aq 9 .. & aq a .- &
| |
| |
| |
3 3
Em - gm
3 3
o2 Qf
51 5n

Fig. 1. Application of a rule

If there is a (I'; R)-protoinference the leaves of which are labeled by state-
ments only from a finite set of statements A, we denote this by T" g A.

Let us note that immediately from the definition of protoinference, for any
finite sets of statements I', IV, A, A/,

g A entails Tul’ brAUA (1)
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Proposition 6. Suppose that I, A are finite sets of statements and R is a set
of rules. Then the following holds:

(a) v.I' g A if and only if T g A;

(b) I' ~r A, A if and only if T g A; @)
(c) 'R VA;

(d) AT R A

Proof. (a) follows from the observation that by the definition of protoinference,
any (V,T'; R)-protoinference of A is at the same time a (I'; R)-protoinference of
A, and vice-versa.

(b) Because by definition the extendable leaves do not contain A, the de-
finition of protoinference entails that every (I'; R)-protoinference of A, A is at
the same time, a (I'; R)-protoinference of A, and vice-versa: in both cases,
extendable leaves contain statements only from A.

(c) A tree consisting only of a root labeled by V¥ is a protoinference, that is,
' RV, AL

(d) A tree consisting of two nodes: a root labeled by ¥, and a leaf labeled
by A, is a (A;R)-protoinference of A, that is, A,T" g A. |

3.4. Unified inference

Suppose that I', A are nonempty sets of statements, « is a statement and
R is a set of rules.

Definition 3. A (T'; R)-protoinference is a (I'; R)-inference provided all its ex-
tendable leaves contain the same statement.

Definition 4. A statement « is derivable from statements A by (I'; R), if there
is a (A UT;R)-inference all extendable leaves of which are labeled by «, that
is, it AUT tga.

Note that if a protoinference does not contain any extendable leaves, that
is, all its leaves are labeled by A, this protoinference is an inference of any
statement.

Roughly speaking, « is derivable from A if after we have considered every
case arisen in the inference, we either have derived «, or we have arrived at a
contradiction.

Proposition 7. Any pair D = (I'; R) consisting of a nonempty set of statements
I' and a set of rules R, defines a unified logic:

AFpa = « is derivable from A by (I'; R).
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Proof. Properties (R),(M),(C),(P) from Definition |I| are evident.

To prove (T), assume that J is an inference of a from I', and 7’ is an
inference of 8 from o, A. Without loss of generality, we can assume that in J’
the root labeled by ¥ has a unique successor labeled by . Let J/ be a tree
obtained from J’ by removing the root. It is clear that J/, is a rooted labeled
tree and its root is labeled by a.

Now we can construct a desired inference J+7’ of 8 from I', A by identifying

the leaves of J labeled by « with the root of 7/, (Fig. . |
v v
- r
Ll
: :
. .
J 7 J+7

Fig. 2. Transitivity

4. Standard Unified Deductive Systems

Usually logics are defined either by semantic means — matrices, algebras,
Kripke models, etc. — or by syntactic means, the deductive systems. Now we
are on a position to define the unified deductive systems.

4.1. Unified deductive systems

Definition 5. Unified deductive system is an ordered pair (Ax; R®), where T" is
a nonempty set of statements, and R is a set of m-rules. The positive statements
from Ax are axioms, while the negative statements from I' are anti-axioms.
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Example 3. Lukasiewicz’s logic with refutation can be defined by the following
unified deductive system C:

axioms: {®&p — (¢ — p),
ep—=(@—=r)=((p—9q9) — (1)),
O((=p = ~q) = (¢ = p))}

anti-axiom: {6&p}

rules: {MP,MT} U {Sb, RS}

By Proposition |7} every unified deductive system D = (Ax;R®) defines a
unified logic Fp, the theses of which we denote by Thg and Thz,, while the sets
of theorems and anti-theorems are denoted by L% and L.

Let us observe that the set Th% and consequently, L% is closed with regard
to Sb, and the set Th,, and consequently, L7, is closed relative to RS.

Let L*,L~ C Frm. An ordered pair L = (L*,L7) is substitutionally closed
(s-closed for short) if LT is closed w.r.t. Sb and L™ is closed w.r.t. RS. Clearly,
for each s-closed pair L = (L*,L™), there is a unified deductive system D such
that Ll'; =L" and L, = L7, and we say that D is L-adequate for L.

For instance, unified deductive system C from Example [3]is L-adequate for
(LT,L7), where LT is a set of all classical tautologies, and L™ is a set of all
non-tautologies.

Example 4. Let IPC™ be a set of statements obtained by preceding by @® every
axiom of the Intuitionistic propositional logic. Let us consider the unified de-
ductive system D = (Ax;R®), where Ax" = IPCT U {®((—¢ — p) — (((p —
q) = p) = p))}, AxT ={6(-p — p)} and R®* = {MP,MT,Sb,RS}. The uni-
fied logic defined by D gives an L-complete axiomatization of the logic of the
three element Heyting algebra.

4.2. Derivation of rules

Let R be a set of rules and r = I'/A be arule. We say that r is derivable from
R or r is reducible to R (in symbols R I r), if there is a (I'; R)-protoinference all
extendable leaves of which contain statements only from A, that is, if I' bbg A.

If R is a set of rules and r,r" are the rules, we say that r is derivable from v’
or r is reducible to r’ relative to R (in symbols r’ Fgr), if

R,r' Fr.

' Fr r means that in any protoinference, every application of rule r can be
replaced with the suitable applications of rules R and r’. In other words, rule r
can be eliminated from any protoinference and replaced by rules R, r’.

The rules Co and Fu allow to derive the different variations of a given rule
from each other. Let S = {Co, Fu}.
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Proposition 8. The following holds:

(a) SbksRS;
() MP kg MT;

If the signature contains — and Ex = @p, ®—p/A and S’ = S U {Sb, Ex}, then
(C) v g Op.

We need to prove (a) ©0A g ©A, (b) ®(A — B),6B g ©A, and (c)
v ~ S’ © p. The proofs are depicted in Table

v v v
assump. ‘ assump. ‘ Fu ’_I_‘
So(A) ®(A — B) op ©p
Fu ’—l—‘ assump. ‘ Sb ‘
B6A DA ©oB ©-p
‘ Sb Fu ’—'—‘ Ex ‘
®o(A) @A ©A A
‘ Co MP ‘
A oB
Co ‘
A
(a) (b) (c)

Table 1. Reductions

Example 5. Lukasiewicz’s classical logic with refutation can be defined by any
of the following unified deductive systems:

axioms: {&p — (¢ — p),
Sp—(g—=r)=((p—=q9 — (p—r1)),
®((-p = —~q) = (¢ = p))}
anti-axiom: {©p}
rules: {MP, Co, Fu, Sb}
axioms: {®p — (¢ — p),
ep—=(@—=r)=((p—=9) — (=),
®((-p = —~q) = (¢ = p))}
rules: {MP, Co, Fu, Sb, Ex}
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Remark 2. There is a very important difference between the traditional de-
ductive systems in which axioms are formulas and rules allow to derive formulas
from formulas, and unified deductive systems. In the traditional deductive sys-
tem, any axiom A can be converted into a rule @/A. In the unified deductive
systems, any positive axiom @A can be converted into a rule ¥/ @ A, while
anti-axioms may not be replaceable by the rules. For instance, ©p cannot be
replaced either by ¥/ © p, or by ©p/A.

4.3. Standard deductive systems

A unified deductive system D is conventional if it defines a conventional
unified logic, that is, full and coherent logic. D is conventional if and only if
the rules Co and Fu are admissible in it.

Definition 6. Let D = (Ax;R®) be a unified deductive system. A rule r is
derivable from a set of rules R’ relative to D (in symbols, R' Fp r), if R" Fg .
A rule r is derivable in D if Fp r.

Let us point out that to derive rule r from R’ relative to D, we use only
m-rules of D and we do not use axioms or rules Sb, RS. The reason for that is
that use of anti-axioms in the derivations of rules may lead to undesirable con-
sequences. For instance, the use if anti-axiom ©p in the first unified deductive
system from Example Would allow to derive the rule ¥/ S p and subsequently,
to derive &(p — p).

Definition 7. A unified deductive system is standard if the rules Co and Fu
are derivable in it. In particular, every unified deductive system in which the
rules Co and Fu are postulated is standard.

In contrast to conclusive rules, a derivable inconclusive rule needs not to
be admissible. The rule of fullness Fu = ¥/ @ p,©p is inconclusive, thus,
even if it is derivable in a unified logic, it may be not admissible for it. On
the other hand, because rule Co = @p,Sp/A is conclusive, it is admissible in
every standard deductive system and hence, every standard deductive system
is coherent (while needs not to be full.)

Theorem 1 (About Symmetry). Let S = {Co, Fu}, I, A be finite sets of state-
ments and a be a statement. Then,

(a) if o, IgA, then I s Aw
(b) if I' s Aya, then ao,I' g Al

Proof. (a) If « = ¥, then by Propositions @(a) and (b), v, T tvg A if and only
if I' g A and if and only if ' bbg A A.



102 Alex Citkin

If & = A, by Proposition @(d) and (c), A,I' s A and I" g ¥, A both hold.

Suppose that « is a proper statement and J is a («, I'; S)-protoinference of
A. Without loosing generality, one can assume that the root of J marked by
¥ has a unique successor marked by «. The proof follows from the observation
that one can construct a (I'; S)-protoinference 3’ of @, A by applying Fu to ¥
and then, attaching J by identifying @« with the node of J marked by a:

v v

assump. rIT Fu
(0%

o o
i — i
61 N 6m 51 5’m

It is not hard to see that the obtained tree J’ is indeed a (I'; S)-protoinference
of @, A.

(b) If @ = v, by Proposition @(c) and (d), I' s ¥, A and A,I' s A both
hold.

If « = A, then by Propositions @(b) and (a), I' bvg A, A if and only if
I' b A if and only if ¥, T g A.

Suppose that « is a proper statement and J is a (I'; S)-protoinference of
A, a. Consider two cases: (i) J contains a leaf labeled by @, and (ii) J does not
contain a leaf labeled by a.

(i) The proof follows from the following observation: to construct a («, I'; S)-
protoinference J’ of A, because « is an assumption, one can extend every leaf
of J labeled by @ with a leaf labeled by « and then apply Co:

v v

;s

T

|
Oom ©

>
3
Ql —
g

assumption

Q

>
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It is not hard to see that the obtained tree 7’ is indeed a {(a, I'; S)-protoinference
of A.

(ii) Suppose that J does not contain a leaf labeled by @. Thus, only members
of A appear in the leaves of J and hence, J is a D-protoinference of A from T'.
Then, by , J is a D-protoinference of A from «,I'. [ |

Theorem (1] yields some important consequences.

Corollary 2. Let D be a standard unified deductive system, I', A be finite
nonempty sets of statements and « be a statement. Then,

(a) if o' bpA, then I rbpAw;
(b) if I' pA,a, then o, ' bp A

Corollary 3. Let D be a standard unified deductive system and I', A be finite
sets of statements. Then,

if T |ND A, then Z |'VD F
In particular, for any statements o and S,
if a bvp B, then B bp @.

Corollary 4. Let D be a standard unified deductive system, I'; A be finite
nonempty sets of statements and « be a statement. Then,

Fa/AFp T/A @ and /A abp I'ya/A.

Two deductive systems Dy and D; are equivalent if for any finite sets of
statements I" and A,

I' ~p, Aif and only if ' bvp, A.

Corollary 5. Every standard unified deductive system has an equivalent stand-
ard unified deductive system all the rules of which, except for Co and Fu, have
no negative statements.

Let us note that Corollary [5| states that any unified deductive system can
be transformed into a deductive system containing (except for Fu and Co) only
the ordinary rules (without negative statements) and in a way, such a deductive
system realizes the Carnap approach to proving rejections with Co used instead
of Modus Tollens. If all rules of a unified deductive system except for Fu and
Co are positive, Fu can be eliminated from any inference, while, because Co has
A as a single conclusion, every applications of Co is always the last application
of a rule on a branch of the inference.
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Corollary 6. Every standard unified deductive system has an equivalent stand-
ard unified deductive system, every m-rule of which, except maybe for Fu, is
conclusive.

Recall that all derivable conclusive rules are admissible. Thus, Corollary [7]
entails the following.

Corollary 7. In every standard unified deductive system, all postulated
m-rules except maybe for Fu, are admissible.

4.4. Conclusion

As we saw, the rules of fullness and coherence are playing a special role in
unified deductive system. Despite the fact that they are the reverse of each
other, these rules express different principles, namely,

e the rule of fullness ¥/ @ p,©p (and not ¥/ & p, &—p, or ¥/ & (pV —p))
expresses the Law of Excluded Middle:

Every proposition is asserted or rejected;

e accordingly, the rule of coherence @p, ©p/A expresses the Law of Non-
Contradiction:

No proposition is asserted and rejected at the same time.

The laws of Excluded Middle and Non-Contradictions are not about nega-
tion: we may have them for the systems without negation.

Postulating rules of fullness and coherence in a deductive system makes
derivations in such a system ‘“reversible”, and this allows to reduce any rule
(except of the rule of coherence) to rules without negative assumptions or con-
clusions. In addition, any rule in such a system (except for the rules of fullness
and coherence) can be reduced to a conclusive rule. This explains perhaps why
we do not use the multiple-conclusion rules that often: implicitly, outside of
the formal deductive system, we use the rules of fullness and coherence.
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1. Where from, where to?

It has been a long journey for logic. It started with the Aristotelian idea
of logic as an instrument (the ‘organon’) by means of which we come to know
anything. Logic went down this path for a long, long time, finally reaching
the psychologistic stance that “logic is the part of psychology that investigates
relations between thinking and the reality” [Beneke, 1832, p. 12|, that it is “the
branch of inquiry [...] in which the act of the mind in reasoning is considered”
|[de Morgan, 1847, p. 26|, that it searches for “the fundamental laws of those
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operations of the mind by which reasoning is performed [and| some probable
intimations concerning the nature and constitution of the human mind” |[Boole,
1854} p. 1]. But shortly afterwards logic has fallen into antipsychologistic chasm
in which Frege |Frege, 1884, p. 38| claimed that logic (and mathematics) is the
most exact of all sciences, while psychology is imprecise and vague, and Husserl
[Husserl, 1901, §§19-23] added that actual thinking is not driven by the laws
of logic. Thus, the one has nothing to do with the other. As a result, logi-
cians and psychologists started to behave “like men and women in the orthodox
synagogue. Each group knows of the existence of other, but ignoring the fact
is considered a proper form of behavior” |[Macnamara, 1986, p. 1|. Logicians
claimed that logic is not a science of reasoning. At most, one of the objects of
its interests may be correctness of thinking, related to criteria based on object-
ive — and therefore non-psychological — characteristics of linguistic expressions,
such as their structure, or logical values. Psychologists, in turn, eagerly agreed
that logic is not a science of reasoning, and added that it is completely useless
in analysis of their correctness, since objective criteria set forth by logic are
completely unrealistic and do not fit to how people really think. However, it
soon turned out that the chasm is in fact a diamond mine and that mathem-
atical turn in logic brought enormous developments in conceptual clarity, tools
available as well as their sharpness and precision. Step by step — with Tarski’s
formal semantics, Go6del limitations theorems, developments in philosophical
logic, logical pragmatics, logic in Al and even proper logical analysis of falla-
cies — logical theories and systems started to look like a useful tool for real-life
applications. Diamonds in the mine are just some hard objects and their true
beauty demands sunlight to be appreciated. Thus, here we go again with the
idea of logic as an instrument. With this practical [Gabbay and Woods, 2005,
or cognitive |Urbariski, 2011] turn logic aquires a new task of “systematically
keeping track of changing representations of information” [van Benthem, 2008
p. 73| (and not only linguistic representations), and it becomes more and more
capable of modeling actual cognitive activity of real life agents. The New Psy-
chologism, or Cognitivism, claims that it is not the case that logic has nothing
to do with how we think and also contests the claim that distinction between
descriptive and normative account on analysis of reasoning is disjoint and ex-
haustive. Twelve years ago van Benthem [Ibid., p. 77| imagined “a world where
a logician who has created a new logical system does two things instead of
one: like now, submit to a logic conference, usually far abroad, but also: tele-
phone the psychologist next door to see if some new nice experiment can be
done”. Today we are even talking to each other face to face (see [Stenning and
van Lambalgen, 2008; Zajenkowski et al., 2014; |Zelechowska et al., 2020| for
instructive examples).



108 Mariusz Urbariski

2. What is the Precious?

But now: what the topic of these conversations should be? We, who are
interested in formal modeling of human reasoning, in identifying regularities in
human problem-solving which can be accounted for by logic — what exactly
are we supposed to be focusing on? One obvious answer is, that we should be
looking for norms against which quality of human reasoning may be evaluated.
Establishing such norms allows for correctness of reasoning to be defined, al-
lows for comparative assessment of both the process — reasoning — and the
product — conclusions — to be carried out. As a result we would be able to
discriminate between what’s good and what’s bad in human reasoning, what’s
safe and what’s not from the point of view of knowledge development, what —
ultimately — brings us closer to, well, the Truth. And this is a legitimate
and well justified approach. However, I'd like to propose a different standpoint.
If we are interested in looking through the window into reasoning processes and
in learning about what humans really do while processing information, and if
we are interested in how they could perform better, then our Holy Grail is the
flipside of normative correctness: it is the error. It is the error which offers
us an insight into how humans solve problems, how they process information,
how they reason. If all the experimenters have access to in their studies are
data — solutions to reasoning tasks — that are correct from a normative point
of view, then all they know is that their subjects are probably well educated in
formal methods, like logic, programming or so. More often than not the tasks
themselves are not exemplary of real life problem-solving, so correct solutions
do not tell much about real life problem-solving either. Analyses of errors, sys-
tematic errors in particular, allow to apply our very sophisticated formal tools
to model actual reasoning processes.

Certainly, in order to identify something as an error you need to relate it to
some concept of correctness. Thus, I am not claiming that we should abandon
studies of formal logical systems: they are indispensable if we’re going to step
beyond idiographic studies of particular episodes of reasoning into the realm
of modeling inter-subject regularities of information processing. What I am
claiming is, that it is error in reasoning which lets us learn what these inter-
subject regularities really are. So, it is more like a matter of where to start
and how to proceed: top-down, implementing some standard of correctness,
or bottom-up, identifying it with a little help of the data. I prefer the latter
approach.

The concept of norm and normative correctness is somewhat ambiguous.
Some time ago we abandoned the idea of deduction as the normative yardstick
for evaluation of reasoning quality |Evans, 2012|. Now we have a plethora
of different accounts on information processing which offer different takes on
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what does it mean for a reasoning to be correct (or, at least, more correct
than others). To some extent the same holds in case of the concept of error.
However, in case of error the ambiguity stems not just from the fact that there
are so many normative standards available against which a reasoner may sin.
There are many substantially different modes of erring in reasoning. I shall
identify just a couple of them. In that, I’ll employ an abstract characteristic of
the logical structure of reasoning, proposed by [Kurtz et al., 1999):

y=F(z,k)

In this schema y represents the inferential product of the reasoning process
(the conclusion). F' stands for a summary of the set of computational tools
used to manipulate, recombine or transform the input information. The initial
available information (the premises) is represented by z. Finally, k£ stands for
stored knowledge and experience, not identified explicitly as a part of x.

Now let’s turn to the modes of erring in reasoning.

1. Your conclusion does not follow from your premises, which means that
your F'is faulty. This is probably the most obvious possible mode of error
to be construed. It begs the question: in what sense of ‘follow’, exactly?
Which concept of entailment is violated?

2. Your premises are not sufficiently justified: reliability of this particular x
is dubious. This raises the issue of what does it mean to be sufficiently
justified?

3. You misinterpreted the premises: your x is not exactly what you consider
it to be. A good example here is deontological interpretation of the rule
in the Wason Selection Task in the abstract setting [Stenning and van
Lambalgen, 2008 see ch. 3|, but with a caveat: what is a misinterpreta-
tion from the point of view of the eager experimenter need not to be such
from the point of view of the subject.

4. You misconstrued the task: you applied F which is not best suited for
what you were supposed to perform. It’s a kind of exam pitfall, when
e.g. the students asked to compare concepts A and B just give their
definitions instead.

5. Your reasoning leads you to some kind of wilderness, or desert, or snake
pit. It’s again an F-related problem: we usually reason not just for the
sheer fun of the act, but in a goal-directed manner, with some purpose
guiding the process. This issue has a lot to do with Hintikka’s |Hintikka,
2007] distinction of definitory rules (which are merely permissive, like in
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deduction) vs strategic rules (which tell what to do in order increase one’s
chances of reaching the goal).

6. You are not able to gather information needed to even start the reasoning.
Here F' does not kick of with the available x, so to speak, or you lack
appropriate k: this is the Holmesian ‘I need datal!’.

7. You ask for information which is not needed for your purposes: your x
is not relevant to the task at hand (which is kind of the flipside of the
previous one).

8. You’re not able to process the amount of information needed in the time
available. This is an F' issue, but significantly going beyond the abstract
account of [Kurtz et al., 1999|: our bounded resources enter the picture
here, again related to the Hintikka’s strategic perspective and also to the
Peircean distinction of corrolarial vs theoremic reasoning |Levy, 1997].
This may be just a selection or an ability issue.

9. You don’t know which tool to use, how to process your initial information:
F issue again, more ability- than just selection-related.

3. What is the measure?

An error in reasoning occurs because an agent fails to meet certain criteria
of correctness. What are they, then? What type of yardstick are we going
to use in order to assess quality of reasoning? [Stanovich, 1999 introduced
a useful distinction between three types of rules which may be used to this end;
a fortiori, these are also three different perspectives in research on the topic
(see also [Stenning and van Lambalgen, 2008, p. 6]):

e normative rules, that account for reasoning as it ideally should be;
e descriptive rules, that address reasoning as it is actualy practiced;

e prescriptive rules, that result from taking into account our bounded ra-
tionality, i.e., computational limitations and storage limitations.

Logicians are probably not that much interested in descriptive rules (unlike
psychologists, cognitive scientists or argumentation theorists), but along norm-
ative rules, prescriptive ones are of interests to them. We the humans have
neither all the time in the world nor all the computational power needed to
solve our problems by reasoning, thus we should be very much interested in
answering the question: What is the best use to which humans may put their
bounded reasoning and problem solving resources? Van Benthem captures this
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idea with his remark that what is now of crucial importance to logic is not the
static notion of correctness, but the dynamic one of correction and with the
following claim:

Logic is of course not experimental, or even theoretical, psychology,
and it approaches human reasoning with purposes of its own. And a
logical theory is not useless if people do not quite behave according
to it. But the boundary is delicate. And I think the following
should be obvious: if logical theory were totally disjoint from actual
reasoning, it would be no use at all, for whatever purpose! [van
Benthem, 2008, p. 69]

But then another issue arises instantly: what exactly can we achieve with
our formal models being applied to human reasoning processes? What types
of regularities can we discover? Again, Stanovich |Stanovich, 1999, pp. 4-9]
together with Stenning and van Lambalgen [Stenning and van Lambalgen,
2008, pp. 6-7| offer a useful frame to determine one’s position on this issue
in terms of four possible stances on the relationship between reasoning and
normative/prescriptive standards:

e Panglossian: Human reasoning competence and performance is actually
normatively correct. What appears to be incorrect reasoning can be ex-
plained by such maneuvers as different task construal, a different inter-
pretation of logical terms, etc.

e Apologist: Actual human performance follows prescriptive rules, but the
latter are in general (and necessarily) subnormal, because of the heavy
computational demands of normatively correct reasoning.

e Meliorist: Actual human reasoning falls short of prescriptive standards,
which are themselves subnormal; there is therefore much room for im-
provement by suitable education.

e Eliminativist: Reasoning rarely happens in real life, and mainly in insti-
tutional contexts such as schools. By contrast, true rationality is adapt-
iveness: we have developed ‘“fast and frugal algorithms” which allow us
to take quick decisions which are optimal given constraints of time and
energy.

At this point it should be obvious that wherever we start, from the top or
from the bottom, at some point we cannot anymore ignore the concept of a
standard, against which human performance in reasoning could be evaluated.
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One trouble is that the Sun of classical logic is no longer the center of the
logical universe. Even the Milky Way of logics employing a monotonic version
of entailment is but a set of options to be chosen or not. With mathematicised
logical systems developed so widely and deeply we have now a tool for every
occasion: in fact one can probably model any way of processing information
by using logical tools. So, are there any errors in reasoning — really? Isn’t
it that Panglossians are right, albeit not in their intended way: you may al-
ways find some norm according to which your reasoning will be correct, thus
anything goes? And what about prescriptive standard becoming a kind of act-
ing norm in lack of the proper one? One possible argument would be that it
is a matter of selection of the contextually appropriate standard. But this is
a fast-track slippery slope into a version of Aristotelian third man argument.
Apparently, fundamental issues of the philosophy of science are inescapable
in science. With the bottom-up approach I prefer to stay low, down-to-earth
even, endorsing a position quite close to Haack’s [Haack, 1993| foundherent-
ism, imposing two kinds of constraints on each epistemic decision (as Haack
does on rational belief): experiential anchoring and explanatory integration.
Thus, I claim that an appropriate methodology for (mind you, interdisciplin-
ary) research on modeling real human reasoning must involve a careful system
of checks and balances of formal and computational methods, qualitative ana-
lyses and statistical quantitative approach. Such a triangulation brings about
its own problems, but safeguards that reasonable amount of attention is paid
to intertwined data of different character, as witnessed in, e.g., [Urbariski et al.,
2016 [Urbariski and Grzelak, 2019; [Zelechowska et al., 2020

Research so construed are located somewhere inbetween Apologist and Meli-
orist stances, probably closer to the latter. Occasionally we reach prescriptive
standards in reasoning, but this requires some effort. Thus, more often that not
we fall short of them, and there is plenty of room for appropriate logical /critical
thinking education [Kisielewska et al., 2016).

4. A paradigm shift

In |Urbanski and Klawiter, 2018|, pp. 588-590| we have argued that there are
three types of questions answers to which could be of interest in any scientific
endeavour. The first one is substantialist question: What is X7 This is a
question concerning the essence, or nature, or definition of a phenomenon or
object under consideration. The second, functionalist question asks: What X
is for? What is its function? Finally, the instrumentalist question concerns
the use of X: how it is used? The focus on substantialist question is the key
feature of what |Evans, 2012| identifies as the ‘old’ paradigm in the research
on deduction. It starts with logical entailment as its constitutive property
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and only eventually proceeds to noticing that deduction is sometimes used in
episodes of real reasoning. The ‘new’ paradigm, characterized by a situated
approach, starts with the identification of the contexts in which deduction is
used. Within this new paradigm reasoning, judgement, decision making are
viewed as involving similar processes. As a result, within the new paradigm
deduction loses its privileged status as the ultimate normative yardstick for
the evaluation of the correctness of reasoning and becomes more a strategic
concept, “a form of reasoning that high-ability participants might engage in
when suitably instructed and motivated to make deductive effort. |...] Rather
than being a built-in function of the human mind, deductive reasoning can be
seen as just one of many kinds of problem solving and formal thinking in which
people of sufficient IQ) can engage” |Evans, 2012, pp. 7-8|. Mutatis mutandis,
a similar shift may be observed in case of other types of reasoning, although
not in all the cases the analogy is exact. In case deduction or induction we
do have precise answers to substantialist question. Thus, we may start with
the definition of the type of reasoning in question, go to the data, if needed,
and then go back, if necessary. It’s different in case of, for example, abduction.
There is no satisfactory (that is, most of all, commonly accepted) answer to
the substantialist question concerning abduction: we do not have a precise
definition of this type of reasoning. What we have is just some general schema
proposed by Peirce [Peirce, 1958, 5.189], that may be interpreted in a number
of ways. In this case to start with the data is indispensable: it is an answer to
the instrumentalist question which is of crucial importance, an answer to the
functionalist question is a derivative and to the substantialist question — a nice
bonus [Urbariski and Klawiter, 2018, p. 591].

This or that way, reality of human reasoning processes becomes more and
more important for logical investigations, be it as an empirical source of inspira-
tion, a testbed or a figure to be at least partially represented in a formal system.
Where do the models of reasoning processes come from, then? The possibil-
ity that they appear out of the blue is still legitimate: it is how they fit the
data what matters, not their provenience. They may also be excavated from
the data, as regularities in subjects’ reasoning or problem-solving reports. And
finally, they may be cooked on our own, as it is often the case with ingenious
applications of proof methods or modeling reasoning processes with Artificial
Neural Networks.

Thus, if you want to account for human reasoning processes, subjected to
limitations and errors, then put your logic to the proper Baconian use: in
such an endavour there is no place for Antmen or Spidermen, men of just
experiment or men of just dogmas. Only the Beeman will be successful, the
one who “gathers its material from the flowers of the garden and of the field,
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but transforms and digests it by a power of its own” |[Bacon, 1855, p. 78|. And
if you're serious about your formal models being about something real, you
can’t escape some triangulation of formal methods, quantitative approach and
qualitative studies, because practicality matters: “understanding interpretation
sometimes leads to clarification of what subjects are trying to do, and that often
turns out to be quite different than the experimenter assumes” [Stenning and
van Lambalgen, 2008, p. 90].

Acknowledgements. Research reported in this paper were supported by the Na-
tional Science Centre, Poland (DEC-2013/10/E/HS1/00172).

References

Bacon, 1855 — Bacon, F. The Novum Organon, Or a True Guide to the Interpretation
of Nature: Book One. Oxford: Oxford University Press, 1855. 375 pp.

Beneke, 1832 — Beneke, F.E. Lehrbuch der Logik als Kunstlehre des Denkens. Berlin:
Ernst Siegfrieg Mittler, Posen und Bromberg, 1832. 196 pp.

Boole, 1854 — Boole, G. An Investigation of the Laws of Thought. London: Walton
and Maberly, 1854. 424 pp.

de Morgan, 1847 — de Morgan, A. Formal Logic, or The Calculus of Inference, Neces-
sary and Probable. London: Taylor and Walton, 1847. 336 pp.

Evans, 2012 — Evans, J.S.B.T. “Questions and challenges for the new psychology of
reasoning”, Thinking € Reasoning, 2012, Vol. 18, No. 1, pp. 5-31.

Frege, 1884 — Frege, G. Die Grundlagen der Arithmetik: Eine logisch mathematische
Untersuchung tber den Begriff der Zahl. Breslau: W.Koebner, 1884.

Gabbay and Woods, 2005 — Gabbay, D.M. and Woods, J. The Reach of Abduction.
Insight and Trial. Elsevier, 2005. 476 pp.

Haack, 1993 — Haack, S. FEvidence and Inquiry: Towards Reconstruction in Epistem-
ology. Oxford: Blackwell, 1993. 272 pp.

Hintikka, 2007 — Hintikka, J. “Abduction — Inference, Conjecture, or an Answer to
a Question?”; in: Socratic Epistemology. Explorations of Knowledge-Seeking by
Questioning. Cambridge: Cambridge University Press, 2007, pp. 38-60.

Husserl, 1901 — Husserl, E. Logische Untersuchungen. Halle: Max Niemeyer Verlag,
1900/1901.

Kisielewska et al., 2016 — Kisielewska, M., Urbarski, M., and Paluszkiewicz, K. “Ab-
duction in One Intelligence Test. Types of Reasoning Involved in Solving Raven’s
Advanced Progressive Matrices”, in: Model-Based Reasoning in Science and Tech-
nology, Magnani, L. and Casadio, C. (eds.). Springer, 2016, pp. 419-435.

Kurtz et al., 1999 — Kurtz, K.J., Gentner, D. and Gunn, V. “Reasoning”; in: Cognitive
Science, Handbook of Perception and Cognition, B. M. Bly (ed.), 2d ed. Elsevier,
1999, pp. 145-200.

Levy, 1997 — Levy, S.H. “Peirce’s theoremic/corollarial distinction and the intercon-
nections between mathematic and logic”, in: Studies in the Logic of Charles



Formal modeling of human reasoning: errors, limitations and Baconian bees 115

Sanders Peirce, Houser, N., Roberts, D.D., and Evra, J.V. (eds.). Bloomington,
IN: Indiana University Press, 1997, pp. 85-110.

Macnamara, 1986 — Macnamara, J. A Border Dispute. The Place of Logic in Psycho-
logy. Cambridge, MA: MIT Press, 1986.

Peirce, 1958 — Peirce, C.S. Collected Works. C. Hartshorne, P. Weiss and A.W. Burks
(eds.) Cambridge, MA: Harvard University Press, 1958.

Stanovich, 1999 — Stanovich, K.E. Who Is Rational? Studies of Individual Differences
in Reasoning. Mahwah, NJ: Lawrence Erlbaum, 1999. 296 pp.

Stenning and van Lambalgen, 2008 — Stenning, K. and van Lambalgen, M. Human
Reasoning and Cognitive Science. Cambridge, MA: MIT Press, 2008. 424 pp.
Urbariski, 2011 — Urbariski, M. “Logic and cognition: the faces of psychologism”, Log.

Log. Philos., 2011, Vol. (20), pp. 175-185.

Urbanski and Grzelak, 2019 — Urbanski, M. and Grzelak, J. “On two simple models
for one simple game: ‘guess who?’, Inferential Erotetic Logic, and situational
semantics”, in: Reasoning: Logic, Cognition, Games, Urbanski, M., Skura, T. and
Lupkowski, P. (eds.). London: College Publications, 2019, pp. 1-18.

Urbariski and Klawiter, 2018 — Urbariski, M. and Klawiter, A. “Abduction: some con-
ceptual issues”, Log. Log. Philos., 2018, Vol. (27), pp. 583-597.

Urbariski et al., 2016 — Urbaiiski, M., Zyluk7 N., Paluszkiewicz, K., and Urbariska, J.
“A Formal Model of Erotetic Reasoning in Solving Some what Ill-Defined Prob-
lems”; in: Argumentation and Reasoned Action Proceedings of the 1st European
Conference on Argumentation, Lisbon 2015, Mohammed, D. and Lewiriski, M.
(eds.). London: College Publications, 2016, pp. 973-983.

van Benthem, 2008 — van Benthem, J. “Logic and Reasoning: do the facts matter?”,
Studia Logica, 2008, Vol. 88, No. 1, pp. 67-84.

Zajenkowski et al., 2014 — Zajenkowski, M., Garraffa, M., and Szymanik, J. “Working
memory mechanism in proportional quantifier verification”, Journal of Psycholin-
guistic Research, 2014, Vol. 43, Is. 6, pp. 839-853.

Zelechowska et al., 2020 — Zelechowskau7 D, Zyluk, N., and Urbaiiski, M. “Find Out:
a new method to study abductive reasoning in empirical research”, Int. J. of Qual-
itative Methods, 2020, Vol. 19, pp. 1-11.



Jloruyeckue uccie0BaHus Logical Investigations
2020. T. 26. Ne 2. C. 116-143 2020, Vol. 26, No. 2, pp. 116-143
VYIK 16+519.716.3 DOI: 10.21146/2074-1472-2020-26-2-116-143

Hexaaccuueckasn ao2uxa
Non-classical Logic

JL.LFO. JIEBATKUH

O BBIpa3UTENbHBIX BO3MOXKHOCTAX OTJAEJTbHBIX
pacHpenmnii YeTbIpex3HavHoil Joruku besHamna

Jleonua FOpbeBuu leBaTKuUH

Wucruryt dpurocodpun PAH.

Poccniickas @eneparus, 109240, r. Mocksa, yi. lonuapuas, a. 12, crp. 1.
E-mail: deviatkin@iph.ras.ru

Awnnoranusi: CTaThbs MOCBAIIEHA 3aMKHYTBHIM KJIacCaM (PYHKIWA 9eTBIPEX3HAYHON JIOTUKU.
MpI npeicTaBisieM CJIeIyIOIue pe3yaIbTaThl.

(1) BasoBble onepanuu JIOTMKH, [OJIY9IEHHON paclIMpeHHeM 4YeTblpex3HauHOW asreGpel e
Mopramna onepaTopoM KOHMIISIUY, TOPOXKAAIOT 3aMKHYTHIH KJIACC BCeX (PYHKIMI, KOTOPLIE
OJIHOBPEMEHHO COXPaHAIOT KJIACCUYECKUEe MCTUHHOCTHBIC 3HAYEHUs U CaMOJBONCTBEHHBI OT-
HOCHUTEJIbHO KOHMUIANNNA. DTOT KJIACC MPEIIOJOH B KJAcCe BCeX (MYHKIUN, COXPAHSIOINIIX
KJIacCU4YeCKUe UCTUHHOCTHbIE 3HAYeHUd.

(2) Mex 1y 3aMKHYTBIM KJIACCOM, IIOPOK IEHHBIM 6A30BBIMU OLIEPAIAMY JOIUKH UCTUHBI (DOH
Bpurra u kmaccom Bcex (YHKIHUI, COXPAHSIOMMX KJIACCHYECKHE MCTUHHOCTHBIE 3HAYEHUSI,
JIEZKUT B TOYHOCTH JIBA 3aMKHYTBHIX Kitacca. Kakplit m3 HUX TpecTaBisieT coboil Kitace BCcex
GbyHKIHU, OJHOBPEMEHHO COXPAHSIONIUX KJIACCHYECKIE MCTUHHOCTHBIE 3HAYEHUS U OJIHO W3
TPEX3JIEMEHTHBIX HAIMHOXKECTB MHOXKECTBa KJIACCUYECKUX MCTUHHOCTHBIX 3HAYEHMUIA.

(3) Ba3zoBble onepanyuy TETPABAJEHTHON MOJAIBHOM JIOTUKH, TIOJIy9€HHON PACIIUPEHUEM [e-
ThIpex3Ha4yHOM anrebpsl /e Moprana omepaTopoM HEOOXOIMMOCTH, OPOXKIAIOT 3aMKHYTHIN
KJIACC BCeX (DYHKINM, KOTOPBIE OJTHOBPEMEHHO COXPAHSIOT KJIACCUIEeCKNe NCTHUHHOCTHBIE 3HA~
YeHUs, CAMOIBOMCTBEHHBI OTHOCUTEIBHO KOHMJISINHN, 8 TAK¥Ke COXPAHSIOT 002 TPEXIIEMEHT-
HBIX HA/IMHO>KECTBa MHO>KECTBA KJIACCHYECKUX MCTHUHHOCTHBIX 3HadeHuiu. MbI 1moka3bIiBaeM,
9TO JAHHBIN KJIACC MPEJIOJIOH B KJlacce BCeX (PYHKIWiT, KOTOPBIE OJHOBPEMEHHO COXPAaHSsI-
0T KJIACCHYECKNE MCTUHHOCTHBIE 3HAYEHUSI U CAMO/IBOMCTBEHHBI OTHOCUTEIBHO KOHMJISIINN.
Kpowme Toro, MBI JEMOHCTPUPYEM, UTO MEXKY STUM KJIACCOM U 3aMKHYTBIM KJIACCOM, IIOPOXK-
JEHHBIM OIMEPAIUSIMU JIOTUKY UCTUHBI (pOH Bpurra, HaXoquTCss B TOYHOCTH OJUH 3aMKHYTHIH
KJIacc.

Takum 06pa30M, MbI ITIOJIYy49aeM CEMUIJIEMEHTHYIO PEIIETKY, COCTOAILYIO U3 BCEX BO3MOXKHbBIX
YEeThIPEX3HATHBIX pa.CH_II/Ip(EHI/Iﬁ TeTpaBaJ’[eHTHOfI MO,Z[aJ'IbHOfI JIOTUKH, KOTOPBbIEC COXPAaHAIOT
KJaCCUIE€CKNEe MCTUHHOCTHBIC 3HAYCHMUA.

Kuarouessie cioBa: anrebpa le Moprana, yerbipex3nadnast Joruka bemnamna, jornka uctu-
ubl (bon Bpurra, sioruka uctunst Tr, TerpaBajieHTHas MOIAJIbHASL JIOTHKA, 3AMKHY ThI€ KJIACChI
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s murtupoBaums: Jesamxun JI.IO. O BbIpa3UTEJbHBIX BO3MOXKHOCTSIX OTIEJIbHBIX
PACIIUPEHN YeThIPEX3HATHON Jjiornkn Besmnana // Jlormaeckue mccmenosanmsa /| Logical
Investigations. 2020. T. 26. Ne 2. C. 116-143. DOI: 10.21146/2074-1472-2020-26-2-116-143

BBenenue

MHorosHavHbIe JIOTUKHA BBICTYIAKOT MOJIE3HBIM WHCTPYMEHTOM BO MHOI'HX
00J1aCTsX COBPEMEHHBIX JIOTHYECKUX UccienoBanuii. B uncie nanbosee nsect-
HBIX MHOTO3HAYHBIX JIOTUK HAXOJUTCS «IIOJI€3HAsT YeThIPEX3HAUHAS JIOTUKAY
H. Besnana |Belnap, 1977|, xoropyio mbl Oyjem obosnadars By. Kak orme-
gaer A.C. Kapnenko |[Kapnenko, 2015, §5|, B4 okazasack yao6HOil «6a30B0ii»
cucreMoii, oboraiasi KOTOPYIO MOXKHO IIOJIyIUTb WHTEPECHBIE HOBBIE JIOTUKU.
CymrecTByeT oOIIUPHAsT JTUTEPATYPA, MOCBSIIEHHAS JIOTHKAM, KOTOPBIE sBJIs-
forcst paciuperusivu FDE. Ocobyio posib urparor paciuperust By, moty-
YEHHBbIE C MOMOIIBIO MOTOJHEHUS $S3bIKA STOH JIOTUKU HOBBIMH HCTHHHOCTHO-
GYHKIIMOHAJBHBIME OIIEPATOPAMHU, TAKUMHU KaK, HAIIPUMED, MOJIaIbHBIE OTlepa-
TOPBI, o1epaTop (HhoOpMaILHON TPOTUBOPEINBOCTH, UMILINKAINSA U OTPUIAHUE,
00J1a1aI0IIe CBONCTBAMU, XapaKTEPHBIMU JJIsI JAHHBIX CBSI30K B KJIACCHIECKON
aoruke. ObcrosiTenbHbIH 0630p MOI0OHBIX paciupenuii qocrynen B [Petrukhin,
Shangin, 2019].

A.C. KapreHko npuHaJjIe’)KuT cepusi paboT, MOCBSIIEHHBIX BbIPA3UTEIIb-
HBIM BO3MOXKHOCTSIM OTJIEJIbHBIX Y€THIPEX3HAYHBIX A3BIKOBBIX paciiupenuit By
|Karpenko, 2013; Kaprenko, 2015; Karpenko, 2017]. 9ta pabora jiexkut B pyc-
Jle yKa3aHHBIX uccjenoBanuii. OCHOBHOM 3ajiavueil siBJISIETCsT IPOBEPKA BhIJIBU-
uyroit B [Karpenko, 2017| runoressr 0 BbIpa3uTeIbHBIX BO3MOYKHOCTSIX SI3BIKOB
«noruku uctunbl» T” T.X. don Bpurra n goruku Tr, nosaydenHoii 1o6apjieHn-
eM K cBa3KaM By oneparopa «xoudusmuy . MeToapl nccieoBanns 6IM3KI
K TakoBbIM B paborax A. Aspora um O. Apuaim, MOCBSIIIEHHBIX BBIPA3UTEb-
HBIM BO3MOKHOCTsIM pactupernit By: [Avron, 1999; |Arieli, Avron, 1998; Arieli,
Avron, 2017]. Mel aHasm3upyeM 3aMKHYTbIe KJacchl (DyHKIMI HA MHOXKECTBE
{t,b,n, f}, nopoxennpie HaGopamMu GA30BBIX ONEpAIMI MHTEPECYIONUX HAC
pacmupenuit By. 9To Tpebyer yrouHeHus.

OOBIYHO MHOTO3HAYHBIE JIOTUKHU OIPEJIEISIIOTCS C ITOMOIIBI0 JIOTHIECKIX
Marpuil. Jlorudeckasi MaTpuiia IpejcTaBysger OO0l CTPYKTYPY, COCTOSIILYIO
u3 ajrebpbl U IMOAMHOXKEeCTBa [) MHOXKECTBa-HOCHUTENsE STOH anareOpbl, Ha-
3bIBAEMOI0 KJIACCOM BBIJEJIEHHBIX 3HadYeHHil. MaTpHUIlbl ¢ COBIAJIAIOIIAME
ajirebpaM U PA3JIMIAIONUMUCS KJIACCAMU BBIJIEJIEHHBIX 3HAYEHUN ITOPOXK-
JAIOT PA3JIMIAIONINecs JIOTMKU. B Marpuile deTbipex3HadHoi Jioruku bej-
Hala wucrnojb3yercs ajredbpa Jle Moprana u jBa BBIJICJICHHBIX 3HAYCHUS

'Heobxomumbre hopMasbHbIE OIpe/eIeHns GyIyT JaHbl HIKE.
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(em. |Omori, Wansing, 2017, §2.1]). Ho siormueckue Marpuiipl, 6asupyrommecs
Ha ajrebpe Jle Moprana, MOI'yT UMETb U JPyroe YUC/IO BbIIEJIEHHBIX SHAYCHUI:
oiuo win Tpu. OcHoBanuble Ha anaredpe e MopraHna JIOrMKU ¢ OJHUM BbIJIEJICH-
HBbIM 3HaueHueM onmceiBaorcs B [Karpenko, 2017]. Bompoc o cpoiicrBax ueTsbl-
pex3HavYHOU Joruky BesiHaNa ¢ pacIMpeHHBIM UJIN CY>KEHHBIM KJIACCOM BBLIE-
JICHHBIX 3HauYeHuil crerpajibao uccyeayercs B [Shramko et al., 2017, [Shramko
et al., 2019].

B nacrosimeit pabore Mbl paccMaTpuBaeM ajareOpbl BHE CBSI3U C KJIACCAMHU
BBIIeICHHBIX 3HaUYeHnil. TakuM 06pa3oMm, MMoJIyIeHHbIe Pe3y/IbTATHI HOCAT 0600~
meHHbI Xapakrep. OHM KacaloTcsd He TOJBKO YEeThIPEX3HAYHBIX PACIIHPEHU
B, ¢ aByMsI BBIJIEIEHHBIMU 3HAUEHUSIMU, HO W POICTBEHHBIX CHCTEM C OJHM U
TpeMsi BbIJEIECHHBIMIA 3HATCHUSIMII.

Jampreiimmast cTrpykTypa paboTel TakoBa. B ocrasmmeiica gactu Bpemenns
MBI J]JaeM 0a30BbIe OIpe/iesIeHns], HeOOXOUMBbIe JIjI TOYHON TOCTAHOBKHA OCHOB-
HOIl 33/1a41 MCCJIeI0BaHus, U OCYIIEeCTBIISEM TaKyio rnoctanoBky. B Pazmene 1
UCCIIEYIOTCS CBOMCTBA 3aMKHYTOTO KJjacca (pyHkiwuit T'r, mopoxk 1eHHoro 6a30-
BeIMu oreparusimu Jyioruku Tr. B Pasmesne 2 ucciienyrorces cBoiicTBa 3aMKHY-
roro Kjacca dynuknuit 7", mopoxaennoro 6a3oBbiMu onepanusamu jgoruku T .
B Pazaene 3 Mbl mokasbiBaeM, UTO 3aMKHYTBIN Kjiacc T'M L, mopoxKaeHHBIH
olepaIysiMi YeTbipex3HadHoil Mojaibhoit joruku TML |[Kaprenko, 2015, §7],
npejcrap/isger coboii Hanbobmmil obmuil 3aMKkHyThI noaxaace Tr u T”, u uc-
cnemayeM csoiictBa T'M L. B 3Bakiouenun Mbl jJaeM o0Iee pe3ioMe T0JIyIeH-
HBIX PE3YJIbTATOB, IVIABHBIM U3 KOTODPBIX SIBJISIETCS IIOJIHOE OIMCAHUE PEIIeTKU
3aMKHYTBIX KJacCOB (DyHKImit, jexkamux Mexay 1ML n Ly — 3aMKHYTBIM
KJIACCOM (PYHKIINM, TOPOKIECHHBIM OMEPAIUSIMY IeThIPEX3HATHOMN JIoruku J1y-
KaceBuYa.

Ilepeiinem k dpopMaIbHOI TOCTAHOBKE Ieseil n 3a1a49 ucciaenopanus. [Ipu-
BeJICHHbIE HUZKE OlpejiesieHusi 3auMcrByeM u3 kauru |[Mapuenkos, 2004, C. 8—
12]. Tam ke MokHO HaiiTH Gosiee MOAPOOHOE U3JIOXKEHHUE JJAHHOIO MaTepHaJIa.

Onpepenienne 1 (Peamuzanus dyuxiun dopmysioit). ITycrs R — Hemycroe
MHOYKEeCTBO (PyHKIWIA, 33/ TAHHBIX Ha HEKOTOPOM MHOXKecTBe. Kaxkaoit hyHKmm
13 3TOr0 MHOYKECTBA COMOCTABMM CUHTAKCUIECKYIO KOHCTPYKITUIO, KOTOPYIO Oy-
JieM Ha3bBaTh opmyaot nad R. Ilycrs cumBosiom f obo3nadena dyHKIUS u3
R or n mepeMeHHBIX, a T1,...,T, — CAMBOJBI IepeMeHHBIX. Torma BhIpayke-
uue f(x1,...,2,) — Popmyaa nad R. Dopmyne f(x1,...,x,) conocraBiseMm Ty
dyuknuo u3 R, koropas umeer obozHadenue f, u roBopum, uro yHKIWUS f
peaausyemces gopmyaot f(x1,...,x,). Tak kak moboit dyHKIMN U3 R MOXKHO
COIMOCTABUTEL (POPMYITY HaJl R OMMCAHHBIM BBIIIE CIIOCOOOM, TaKXKe BEPHO, ITO
sgobas pyuknusa n3 R peanuzyercss HeKOTOPoit dhopmysioit Has R.
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[Iycrs cumBosiom ¢ obo3mnadena dynkius u3 R or m nepeMeHHbBIX,
a ®q,...,P,, — dopmysnbl Hag R uau CUMBOJIBI epEMEHHBIX (Heobsi3aTe b
HO pasiu4sble). B arom ciyuae g(Pq, ..., Py,) — dopmysa nad R. Homnycrum,
9TO BbIpakeHusiM P;, He sIBJISIOMIUMCS CUMBOJIAMH [IEPEMEHHBIX, COIOCTABJIE-
Hbl bynkimy f;. Beipaskennsam @, KOTOpbIE CyTh CUMBOJIBI IEPEMEHHBIX T)y( ),
coroctasuM GynKIEE f;(ZTp(5)), 1€ fi(Tp(j)) = Tp(j)- B 3mOM cmydae dopmy-

ae g(Pq,...,P,,) conocrasisiem dyukuuo g(f1,..., fm), pearusyemyro smot
Ppopmy.aofi.

Onpepenenne 2 (Cynepnosunus). Eciu dynknus f peanusyercs popmysioi,
KOTOpasl COJEPYKUT TOJIBLKO CUMBOJIBI (DYHKIHN f1,..., fs, & Tak:Ke CHMBOJIBI
[EPEMEHHBIX, TO TOBOPUM, YTO (byHKIMsA [ sBJsieTcs cynepnoduyuet; gy K
fi,..., fs, mimm aro f mosydena us dyukmmit f1,..., fs ¢ TOMOIIbBIO onepayuu
CYNEPnO3ULUL.

Ounpenenienne 3 (Bamkayrocts). Ilycrb R — NpOU3BOJIBHOE MHOXKECTBO

dbyHKIMiA, 3aJaHHBIX Ha HEKOTOPOM MHOXKeCTBe. ambikanuem R Has3biBaeM
MHOXKeCTBO [R] Bcex dyHKIuUil, KOTOpbIE SABJIAIOTCS CyNEPIOUIUAME DYyHK-
muit u3 R. Ecim [R] — 3ambikanne R, HasbiBaeM R nopootcdarowet; cucme-
mot [R]. ToBopum, aro MHOXKecTBO dyHKIWA R ((DYHKIMOHAIBHO) 3aMKHYMO,
ecn R = [R]. MHOX)ecTBa TaKOro pojia Takzke OyJIeM Ha3bIBATH 3AMKHYMbLMLU
KAACCAMU.

Onpepenenne 4 (IIpeanonnora). 3aMKHYTHIN Kiace () npednoion B 3aMKHY-
ToM Kjacce R, ecam st Bcex Takux g, 9ro ¢ € R u g ¢ (), nMeer MecTo

[QU{g}] = R.

[TpesMeTOM HACTOSINErO MCCICJOBAHUS SBJIAIOTCA OTHOIICHHUS MEXKLy
3aMKHYTBIME Kjaccamu GyHKuuii Ha MHOXKectBe {t,b,n,f}, mnopoxaeHHbI-
MU corefytonmmu cucreMamu onepanuit: {V, A, =}, {A,V, 0, ea}, {A,V, 0, =},
{N,V,—,—,D}. Tabuuunble oupejesieHnsI COOTBETCTBYIOIIUX OlEPAInii TaKo-
BB

/\‘tbnf \/‘tbnf x‘—\x
t t b n f t|t t t t t f
b|(b b f f bt b t b b| b
n| n f n f n/t t n n n n
f|f £ £ f flt b n f f t
Ot b n f x| —x x‘ez(x)
t t b n f t t t t
bt b n f b n b t
nlt t t t n b n f
f|lt t t t f f f f
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Canenys [Karpenko, 2017|, npumem ciuenyiomue obosnavenns: DM4 =
VoA, = T = NV, ead]; Tr = [{A,V, 1, —}]. Kpome Toro, nmomaraem
Ly =[{A,V,,—, D}]. B nociensem ciydae Mbl 3aMeHsiEM [TOPOKJIAIONLYIO CH-
cremy st £4 u3 pa6orer A.C. Kapuenko Ha SKBUBaJIEHTHYIO, HO DoJiee 1151 HAC
yA00HY10, KOTOPYIO 3auMcTByeM u3 paborsl [Avron, 1999, Th. 3.15|. Uurepecy-
fone Hac HAGOPBI orepaluii Takke paccMmarpusaiorcest B |[Omori, Sano, 2015]
¢ apyrumu obosnadenusimu: DM4 — BD, T" — BD—, Tr — BDA.

HceesoBanuio cpaBHATEIbLHBIX cBoiicts DM 4, T”, Tr u L4 cienuajibHO 11o-
cesitnienbl paborsl |[Karpenko, 2013|, [Kapuenko, 2015|, [Karpenko, 2017|. B nHux
OIMCAHBI U3BECTHBIC B JINTEPATYPE YEThIPEX3HAUHDIE JIOTUKHI, HAOOPhI 6a30BBIX
orneparyii KOTOPBIX IOPOXKIAIOT 3TH 3aMKHYTBIE KJIacChl. ABTOD yKa3blBaeT Ha
crenyromue dbakrer: Tr ¢ T", T" ¢ Tr, Tr C Ly, T" C L4. Onnako ocraer-
Csl OTKPBITBIM BOIIPOC O TOM, CYIIECTBYET JIM TaKOil 3aMKHYTBHIA KJjacc K, 910
Tr ¢ K C Ly wm T ¢ K C Ly. B sroit casu A.C. KapneHKo BBLIBUHY.I
caepytontyio runoresy |Karpenko, 2017].

Knaccer onepanuit 7" u T'r npeanonssl B £4.

NubiMu cioBaMu, He CYIIECTBYET 3aMKHYTBIX KJIACCOB, KOTOpPbIe ObLIN ObI
coberBenHbIME HaakaaccaMu 1" wim Tr U 0IHOBPEMEHHO COOCTBEHHBIME HOJ-
kiaccamu Ly, OcHoBHAsI 3aJia4a HAIIErO UCC/IEIOBAHUS COCTOUT B IIPOBEPKE
JAaHHOI rumoTe3nl. Ee pelrerne ocyecTB/IseTcsa B CIEAYIOMUX ABYX paseiax.
[Tepsorit u3 HUX MOCBsAIIEH BoIpocy o upeiamnoianore 1'r B £y. Bropoit — mpen-
nonnore T” B £4. Eme onna 3amaga paboTbl COCTOUT B HOUCKE HAMOOJIBLIIErO
obmiero 3aMkHyTOro noaxiaacca I'r u T”, a Tak:ke paspelieHus BOIIPOCA O €ro
npeanosanore B Tr u T”. Pemennio 3Toii 3a1a41 IIOCBAIIEH TPETHil pas3Iedl.

1. Ilpemmonnora Tr B Ly

B srom pazmesne mbr mokaxkem, aro 1'r npemnosion B Ly. Ham morpebyrorcs
JOTIOJIHUTEILHBIHE OIPEJIE/IEHU.

Oupenesnienne 5 (Coxpanenne MHOXKecTBa dyHKIHei). [oBopuM, aro dyHK-
s f, olpese/ieHHas Ha HEKOTOPOM HaJMHOXKECTBE MHOXKecTBa A, coxpansem
mroocecneo A (nnade — A-zamkHyma), KOrJa BbIIOJHSIETCsI CIEYIOIIee YCJI0-
Bue: ecau (aq,...,a,) € A" 1o f(ai,...,a,) € A.

Onpepesienne 6 (Camozpoiictennocts). HaspiBaem dyukuuio f camodsot-
cmeennoli OTHOCUTENIbHO TiepecTaHoBKu ( Ha A, worma f(ai,...,ap) =

vf(Lag, ... ay).
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Ussecrno, uro £y — wiace Beex dyHkiumit, coxpansiomux {t,f} [Avron,
1999, Th. 3.15|. Hdemoncrparust npejanoasorsl Tr B £y cBOpuTCSE K 060CHOBA-
HUIO ABYyX yTBepxkienuit: (1) Tr — kiacc Bcex dyHKIHii, KOTOPbIE OJJHOBpE-
MeHHO {t, f}-3aMKHYTBI U CaMOJIBOWCTBEHHBI OTHOCUTEJNLHO —; (2) Kitace Beex
dbyHKIWmit, KoTopble 0HOBpeMeHHO {t, f }-3aMKHYTHI 1 CaMO/IBOICTBEHHBI OTHO-
CUTEJIbHO —, IPEJIIIOJION B KJyiacce Beex yHKIWIA, coxpansiomux {t, f}.

Beenem psiji BcriomoratebHbIX obosHavenuii: Jy(z) = x A —x; Je(x) =
—Ji(x); ex = —(Jg(x) V Je(z)). YKazaHHble OLEpaIny OTBETAIOT TAOJHUIAM,
IIpuBeJICHHBIM HHZKE.

| o(@)

t t t f t f
b f b f b t
n f n f n t
f f f t f f
Teopema 1. Tr — xaacc ecexr ¢ynrkyuil, xomopwe odnospemerno {t,f}-

3aAMKEHYMDBL U camo060TCmeEeH bl OMHOCUMENDHO —X.

Zloxazameasvcmeo.

[ycrs (x1,...,2T,) — OPOU3BOJIbHAs (DYHKIIUS, COXPAHSIONAs MHOYKE-
crBo {t,f} u camosoBoiicTBeHHAsI OTHOCHUTENBHO —Z, T. €. Y(T1,...,Ty) =
—(—x1,...,—xp). llycrs @ = (a1,...,a,), @ € {t,b,n, f}" u ¢(a) = t. Tax
Kak Y(x1,...,2n) = —(—x1,...,—Ty), BEpHO TaKkKe, 910 —(—a) = ¢(—a) =
t 1 mabopa —ad = (—ay, ..., —ap).

CrenaeM HEOOILIIOE OTCTYILICHHE, YTOOBI PA3biICHUTL UCIIOIL3YEMYIO HU-
ke Horarmo. Ecnn nana dynknus ¥ (21, . .., Ty ), 3aBUCAIIASA OT N IEPEMEHHBIX,
u Takoil Habop 3Havenuii @ = (ai,...,ay), 9ro @ € {t,b,n,f}", ocymecrsum
pasbuenue (1, ...,T,) HA 9€TBIPE YHOPSIOICHHBIX JEKCUKOTrpaduiaecKn Habo-
pa B 3aBUCUMOCTH OT TOI'O, KAKO€ 3HAYEHUE a; COOTBETCTBYET IIEPEMEHHON X;
B Habope d@ jyist Kaxkzaoro u3 ¢ € {1,...,n}: eciau a; = t, TO x; SABJISIETCST KOM-
IIOHEHTOM T'¢; €CJIN a; = b, TO T; ABJISIeTCs KOMIIOHEHTOM Tp; €CJIH (; = 1, TO X;
SIBJICTCA KOMIIOHEHTOM Iy, ecm a; = f, To x; aBjseTca KOMIOHEHTOM .

[IpounmocTpupyeM OLUCAHHOE IIOCTPOeHKe IpuMepoM. st sToro pacemor-
puMm yHKIUoO (1, T2, T3, T4, T, T, L7, Tg) U HAGOP d = (t,t,b,n, b, b, n,f).
B srom ciydae nmeeM Ty = (1, 22); Ty = (23,25, %6); Tn = (T4, 27); &5 = (28).
IIpu o6obIeHHOM OnucaHuy OYIeM HCIOJIb30BaTh JJIsi 9JIEMEHTOB Ty, Tp, Tp,
T ¢ MHJIEKCHI BUJIA It, 1p, in, if COOTBETCTBEHHO. DTH MHJCKCHI TPAKTyeM Kak
[epeMeHHbIe JIJIsi ICXOIHBIX MHJIEKCOB, UCIIOJIb30BAHHBIX B HAbOpe (T1,. .., Ty).
To ecTb B ciIydae Halllero IpuMepa, Ti, = &1; T2, = &2; T1, = L3; T, = T5;
T3, = Te; T1, = T4; T2, = T7; T1, = 3. llopsanok ungexcos (OyKBbI mox mud-
paMu) JIOJKeH OBbITh MMEHHO TaKUM, II0CKOJIbKY HaBOpbl MHIAEKCOB (t1,. .. 1),
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(b1,...bg), (n1,...nx) u (f1,...fr) mOIAralOTCST PABHOMOIIHBIMU, B OTJIHYNE
or HabopoB (1¢,... k), (1p,...ks), (Ln,... kn) 1 (1f,... k). Tak xax HAOGOPHI
MOTYT OBITH Pa3HOIl JUIMHBI, B MHJEKCAX JJIsl IOCJIETHEr0 dJIeMeHTa Habopa uc-
nosib3yercs MeranepeMentas k. To ecTb B ciiyuae HaIllero npuMepa, Ty, = T2,
Ty, = X35 Tk, = T2, Tf, = T1,-

Tak kak (z1,...,&,) — CIHCOK IEPEMEHHBIX, OT KOTOPBIX 3aBUCHT 1), BCE
9JIEMEHTBI B HEM IIOIIAPHO pa3jIndHbl. TakuM 00pa3oM, Beerjia MONapHO Pasiint-
HBI U 9JIEMEHTBI Ty, Tp, Tp, T f. 1 KaxKg0ro n3 9THX HabOOpoB OymeM obosHa-
9aTh YUCJIO €0 3JIEMEHTOB KaK ||, |Tp|, |y, |€f| coorBeTcTBeHHO.

Bosepamaemcss K IIOCTPOEHHIO JIOKA3aTENIbCTBA. PaccMOTpuM  (POPMYILY
®L(z1,...,2y), kOTOpas peasmsyer dynxmuo PL:

Oh(z1, ... wn) = A(#) AOFf) AE(Fy, Tn),

YeqoBumest cantarh, 9To obosHadenns A(Zy) = 0, O(Zy) = 0 u E(zy, &) = 0
CJLY?KAT METasI3bIKOBBIME YKA3aHUsIMU Ha HEOOXOMMOCTD OILyCTUThL OJIUH UJIU
0oJiee KOHBIOHKTOB IIPU MTOCTPOEHUU (POPMYJIbI @g(xl, ..., Zp). Hampumep, ec-
m A(Zy) = 0, O(&) # 0, 2(&) # 0, o PL(xy,...,T,) UPHHEMAET BUL
O(Zf) NE(Zy, Zy). Ecam xxe A(Zy) =0, O(F;) = 0, Z(Z;) # 0, o PL(21,...,2n)
upuauMaer Buj =(Lp, Tp), 1 Tak gagee. O6paTuM BHUMAHUE, YTO KaXK/bIH Ha-
GOp @ COIEPKUT 110 MEHBIIEeH Mepe OJHO UCTUHHOCTOE 3HAUEHHE, TIOTOMY XOTsI
651 0 KOHBIOHKT B DL (x1, ..., z,) Beerma ocraercs ma mecre. Ilepexomum K
pacimdposke A(Zy), O(Zy) u E(L, Zn).

0, ecom |Z| = 0,
A(Zy) = § Ji(x1,), ecrm |Fy] = 1,
Je(x1, Ao AN wg,), ecmn |Ty] = ke > 2.
0, ecm |Zf| =0,
O(Zy) = Je(21,), ecrm |Zf| = 1,
Je(z1, V... Vayg,), ecmn |Ty| = ky > 2.

Oyuxiys =(Zy, Zp) ONUCHIBACTCS IPUBEJICHHO HUuKe Tab/uieii, rie & 060-
3HavaeT r A x.
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| T |Zn| E(@, Tn)

0 0 0

1 0 .(xlb)
ky > 2 0 O(i‘lb/\.../\ikb)

0 1 0(1’1n)

1 1 o($1b VAN —Jiln)
kp > 2 1 0(<i'1b/\.../\.fkb)/\—i'1n)

0 kp > 2 o(T1, N...N\NTy,)

1 kn 22 O(.f'lb/\—(.fln/\.../\.fkn))
ky>2 | kp=>2| o(T1, N... ATk,) AN —(Z1, N-.. A Tk,,))

ITo nocrpoenuto, ®L npunnmaer spauenne t na nabopax @ u —d, a Ha BCex
OCTaJILHBIX HAabOpax oHa mpuHuMaeTr 3uadenue f.

[Iycrs T = {dy,...,dr} — MHOXKECTBO BCeX TakuxX HaOOPOB, 4TO 1(d;) = t
quist Beex @ € {1,..., k}. Qyuknus q)tT = @%1 V...V @ék [IpUHUMAET 3HadYeHne t
Ha KaxKJIoM Habope 3uadennit u3 1’ u npunnmaeT 3HadeHune f Bo Bcex ocTaibHbIX
CIIydasx.

Teneps nycrs @ = (ay,...,an), @ € {t,b,n,f}" u (@) = b. Tak kax
(a1, ..., xn) = —(—2x1,...,—Ty), BEPHO Takke, 910 ¥(—a) = n Jyisg HAboOpa
—a = (—ay,...,—ay) (cM. Boune). Anasorunuso, ecau ¢¥(d) = n, To Y(—a) =
b. To ectb xkiacc B C {t,b,n,f}" Bcex HaAOOPOB, HA KOTOPBIX ) MPUHUMAET
suavenue b, u kiaacc N C {t,b,n, f}" Bcex HaGOPOB, Ha KOTOPBIX 1) IIPUHAMAET
3HaveHure N, B30MOPGMHBI OTHOCUTETHLHO —I.

Pacemorpum dyrknmio, peaausyeMmyio popMyJIoi @g(xl, ey )
BU(21,...,2n) = A(F) AO(Tf) AE(Tp, Tn),

rae A(Zy) n O(Lf) onpelesAioTcs Tak ¥Ke, Kak s @g, a dyukuus =(Ty, Tp)
OIMCHIBAETCS NIPUBEJIEHHO Huke Tabsmreil. O6parum BHUMaHMe, 9TO |TpH| # 0
win |Tp| # 0, Tak Kak 1) coxpansier MHOXkecTBO {t, f}.

|:Eb| ‘:L_:n| E(fbal_:n)

1 0 z1,
ky > 2 0 J~31b/\.../\frkb

0 1 z1,

1 1 fi'lb N—21,
ky =2 1 (T, Ao AN T,) N =T,

0 kn > 2 T1, N... N T,

1 kn > 2 Ti, N—(Z1, N... N Ty,)
kp>2 | k,>2 (i‘lb/\.../\fkb)/\—(.fln/\.../\.fkn)

ITo mocTpoenuto, @g [pUHUMAaET 3HadeHue b Ha Habope @ W 3HAUYEHHE N HA
Habope —d, a Ha BCEX OCTAJbHBIX HADOpax OHa NpUHUMAaeT 3HadeHue f.
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B cuny msomopdmsma muokects B u N, umeem cieayiomiee. PyHKIHS
b, = @gl V...V (I)Zc)?k IpUHUMAET 3HadYeHue b Ha KaxkKIoMm Habope 3HaUCHUI
n3 B, npuHNMaeT 3HaUeHNe N Ha KaykI0M Habope 3HadeHuit n3 N u mpuHUMA-
er 3Hadenne f Bo Bcex ocrajbHBIX ciaydasx. lak xKak f V a = a s jgoboro
a € {t,b,n, f}, nomygaem: ¢ = &L v &b

Takum obpasoM, Kaxkjasi GbyHKIMsI, KoTopasi oxHoBpemeHHo {t,f}-
3aMKHYTa M CAaMOJBOMCTBEHHA OTHOCUTEILHO —x, comep:kuTca B 1'r. Ilockomnb-
Ky, KpOMe Toro, Kaxkjasi pyHKIms u3 mMHoxkecTBa {A,V, -, —} rakxe {t,f}-
3aMKHYTa U CAMOJIBOMCTBEHHA OTHOCUTEJIbHO —x, 1'r — KJacc Beex PyHKIUIM,
KOTOpBIe OJfHOBpeMeHHO {t,f}-3aMKHYTBI U CaMO/BOJICTBEHHBI OTHOCHTEJILHO

— [ |
Teopema 2. Kaacc Tr npednoson 6 Ly.

Loxazameavcmeo.

Benomunm, aro Tr = [{A,V, -, —} u L4 = [{A,V, 7, —, D}] (em. erp. [120).
Kpowme Toro, umeer mecto paBeHcTBO * D Yy = —eg(x) Vy. Takum obpasom, st
JIOKA3aTeIHLCTBA TEOPEMBI JJOCTATOYHO OOOCHOBATH CJIEJLYIOIEE YTBEPIKICHUE:
ecn p ¢ Tru @ € Ly, 10 €2 € [Tr U {p}].

Coruacao Teopewme [I}, Tr — kiacc Bcex yHKImil, KOTOpbIE 0JHOBPEMEH-
HO {t,f}-3aMKHYTBI U CaMOJBOICTBEHHBI OTHOCUTEJILHO —x; Ly — KJIacC Bex
dbyukuuit, coxpansironux {t, f}.

ITycrs ¢ — mupoussosnbhast {t,f}-3amkuyTas dyHKIus, He CcaMOIOBOI-
CTBEHHAsI OTHOCUTENBHO —x, u (opmymna @(1,...,%,) peanusyer (yHKIHO
¢. Ilo ycmouto, nHaiimercss rtakoit mabop (ai,...,an) € {t,b,n,f}", uro
vlay,...,an) # —p(—ai,...,—ay,). IlpousseseM Takyio MOOJCTAHOBKY € B
o(r1,...,xy,), aro MIst Kaxkaoit nepemennoit z; (1 < i < n) uMeer mecTo

=(Je(x) A = Jg(z)), ecrm a; = t;

(1) x, ecnu a; = b;

e(z;) =
’ —x, ecaM a; = n;

Je(z) AN = Jg(z), ecmm a; = £.

Dopwmyrna p(e(x1), ..., €e(xy,)) peamusyer GyHKIUIO ©* OT OIHON HepemeH-
HOit, koTopas {t, f}-3aMKHyTa U He caMOIOBONCTBEHHA OTHOCUTEIBHO —, TaK
Kak, 1o nocrpoernio, p*(b) # —p*(—b). Ilockonbky —b = n, Takke mmeem
©*(b) # —¢*(n). Tenepb pazbepem ciydan.

L ¢*(b) =t, —¢p*(n) # t.

(a) —¢*(n) = b, p*(n) = n; Jnz = ep™(z).
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©*(n) =t, p*(n) =t; Jpx = ep*(x).
(b) —¢*(n) =b, p*(n) = n; oz = o(p*(x) A (z A -x)).
¢*(n) =1, *(n) = f; Joz = 0p™(z).

(n) = n; Jyz = ep*(x).
n) =n, p*(n) = b; Jyz = ep*(x).

Herpyaao y6eauTbest, 9TO BBIIOTHAIOTCS CJIEAYIONHe yCIOBUA: Jp(T) €

{t.,f} u Jp(z) =t <z =Db; Jy(z) € {t,f} u Jy(z) =t <z =n.
Tenepsb nokaxkeM, uto ey € [{A,V, -, —, Jp}] u e € [{A,V, 7,

—(Jn(z) V Je(x)). Teopema nokazana.

2. Hazakmaaccer 17", npeanoJjnbie B £,

—,Jn}]. st

9TOTO JIOCTATOYHO CJIEJLYIONNX TOXKJIECTB: e2(x) = Jp(z) V Jp(x); ea(x)

B sToM pazjese Mbl JeMoHcTpupyeM, 9to Mexky 17 u £4 nexxuT poBHO /1Ba
3aMKHYTBIX Kjacca, npudeM 1" npeoson B KaxKJ0M U3 3THX KJIacCOB, U 00a

9TUX KJIACCa IMPEIIIOIHEI B fi4.

Teopema 3. T" — xaacc ecex Pymryut, corpansowur muoocecmea {t,f},

{t7b? f?} u {t7n? f}'

Jloxaszameascmeo.

Ussectro, uro [{—, A, D,f}] ectb B TouHOCTH Kitacc Bcex dyHKIMiA, 00-
JIAJAOIINX KazK[bIM U3 cieytomux cpoiicts: {t, b, f}-3amxuyTocrs, {t,n,f}-
saMKHyTOCTD, {t,f}-3amxHyTOCTH |Arieli, Avron, 1998, Th. 14]. ITosromy j0-

cTaTovHo Jokazarh, uro T = [{—, A, D, f}].

[Tockosbky omeparuu A, V, -, e 00JIa1aI0T KAXKJIBIM U3 TPEX YKA3AHHBIX
CBOICTB, JIJIsI 3aBEPIIEHU JIOKA3aTEeJILCTBA JJOCTATOYHO CJIETYIONINX TOXKIECTB!

f =ea(x) A —ea(x); x Dy = —ex(z) Vy.
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Kaxk cnencreue, mexay 7" u £4 nexkar 1o MeHbIneil Mepe 1Ba 3aMKHYTHIX
kjacca — Kiace T Becex dyHKImit, coxpansiormux Maoxkectsa {t, f} u {t,n, f},
a Takke Kiacc T** Becex dynknmii, coxpansironux Mmaoxkecrsa {t,f} u {t,b,f}.

Teopema 4. Kaace T" npednoson 6 T*.

Loxazameavcmeo.

Hocrarouno mokasarh ciepyioniee yreepxKiaenue: eciu o ¢ 7" u o € T, 1o
[T"U{c} =T*

[Tycrs 0 — dynknus, koropasi coxpanser muoxkecrsa {t,f} u {t,n,f} un
He coxpaHnster MHOX)ecTBO {t, b, f}, u bopmyna o(z1,...,x,) peanusyer dyHK-
o 0. Io ycsoBuio, Haitmercs rakoit mabop (ai,...,a,) € {t,b,f}" uro
o(a,...,a,) = n. IlpousBeseM Takyro IOJICTAHOBKY € B 0(X1,...,Zp), UTO

It Kaxkoii nepemennoit x; (1 <4 < n) uMeer mMecto

—(Jg(x) A~ Jg(x)), ecin a; = t;
e(z;) = ¢ x, ecym a; = b;

Je(z) A = Jg(z), ecmm a; = £.

Dopwmyna o(e(xy),...,€e(x,)) peanmusyer dyukimo o*(z) or oaHOI Hepe-
MEHHOI, KoTopast oTBedaer cieayonmM yciaosusim: o*(z) € {t,n,f}, x =b =
o*(z) = n.

Ussectno, uro T = [{—,A,V, Ji, Jb, Jn, Je}] [Karpenko, 2013, §3]. Kax
caencreue, Jp(x) Ao*(x) € [T” U{o}].
o*(x

O6oznaunm Jp(z ) ) kaK xx. Vlmeer MecTo ciejyromee:

n, ecau x = b;
*T =

fB IIPOTUBHOM CJIy4dae.

Teneps mokaxkem, aro T* = [{—, A\, D, Ji, Jb, Jn, Jr, *}].
[Tycts (21, . . ., @y) — UPOU3BOJIbHAS (DYHKIIUST, COXPAHSIIONAsS MHOXKECTBA
{t,f} u {t,n, f}. Iycrs @ = (a1,...,a,), d € {t,b,n, f}" u (@) =
Oupenenum  HyHKIIAIO @é It Habopa @  CJELyIONUM — 00Pa3oM:
®L(z1,...,2n) = Jiy(x1) A ... A i (zn), Tae ij = a;j. B cuny onpenede-
wuit A, Jy, Ju, Jn, Jt,

t, ecm x; = a;j s Beex j € {1,...,n};

f B mporuBHOM CityUae.

@g(xl,...,xn) = {

IIycrs T = {dy,...,dx} — MHOXKECTBO BCeX TaKnxX HAOOPOB, 9TO ¥(a;) =t
quist Beex @ € {1,. .., k}. Qyuknus CI>§~ = CIJ’(%l V...V CIink IpUHUMAET 3HadYeHue t
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Ha KazkJI0M Habope 3Hadennii u3 T u npuHuMaer 3Hadenne f Bo Bcex ocTaIbHbIX
Caydasx.
Teneps nycrsb @ = (ay,...,a,), d € {t,b,n,f}" u (a) =b.
b - .
, OmnpenenuM  QyHKIHIO ®7 s nabopa @ CﬂegymmHM obpaszoM:
O%(z1,. .., 2n) = 1(x1) A ... A dp(xn), nae g xkaxoro ¢ € {1,...,n}

bi(i) x; N Jp(x;), ecin a; = by

i(Ti) =
Jo, (i), ecn a; € {t,n,f}.

CoruacHo ycioBuio, ¢ coxpansier {t,n,f}, nosromy snadenue b Bcrpedaercs

B HabOpe @ MO MEHBINeH Mepe OJIUH pa3. DTO O3HAYAET, B CHUJIYy OMPEIeICHUI

J-orepaTopoB U KOHBIOHKITUU, 9TO (DyHKIIHS @g IpUHAMAaeT 3HadeHue b Ha

Habope d 1 npuHuMaer 3Hadenne f Ha Bcex mpounx HabOpax.

Ilycrs B = {ds,...,d;} — MHOXKeCTBO Bcex Takux Habopos, uro ¥ (d;) = b
mast Beex ¢ € {1,...,k}. Tak kak fV b = b, dynkuus @% = @gl V...V
@gk MPUHUMAET 3HaUeHne b Ha KaxkaIoM Habope 3HadeHuit n3 B u npuHnMaeT
suadenue f B jiroboM JIpyrom ciydae.

Teneps ycrsb @ = (aq,...,a,), d € {t,b,n,f}" u ¢ (d) = n.

n = .

Omnpemenum (1)/yHKLn/no <I>E/ JUist  Habopa @ CJEIYIOMUM  0B6pa3oM:
Pz, ..., xn) = Pi(x1) Ao APy (), Te auist kaxtoro @ € {1,...,n}

*Tj, €cId a; = b;
¢i(zi) = € x5 A Jn(x;), ecm a; = n;
Ja; (i), ecnn a; € {t, £}

ITo ycsoBuio Teopemsl, 1) coxpansier Muoxkectsa {t,f} u {t,n,f}, onnako mo-
JKeT U He coxpaHsaTh MHOXKecTBO {t,b,f}. D10 03HAUAET, YTO @ COmEpKUT TI0
MeEHbITell Mepe oiHO Bxoxkienrne n wiu b. B cuny onpenenenuit J-omepaTopos,
KOH'BIOHKIIHH U OepaTopa x, hynknus $f npunnMaer 3HadeHne n na nabope
a n npuHuMaer 3Hadenune f Ha Bcex mpoumx Habopax.

IIycrs N = {dy,...,d;} — MHOXKeCTBO BCeX TaKux HabOPOB, 9To ¥(a;) = n
st Beex @ € {1,...,k}. Tak xax f Vn = n, bynkmusa &} = QL V...V
@gk MIPUHIMAET 3HAUEHNEe N Ha KaXKI0M Habope 3HadeHnit m3 N U OpUHUMAET
suadenue f B J11060M Jpyrom ciydae.

Tak kak f V a = a mua moboro a € {t,b,n,f}, nomyuaem ¢ =
@b v @ v %, Taxum obpasom, T* C [{V, A, i, Jb, Jn, J5, x}]. Kpome To-
ro, sicio, uto [{V, A, Jg, Jb, Jn, Jg, *}] C T*, 10CKOJIbKY KazKjasi Ollepalus 13
{V, A, Jt, Jb, Jn, J¢, %} coxpamusier muoxectsa {t,f} n {t,n,f}. [ |
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Teopema 5. Kaacc T* npednoaron 6 Ly.

Loxaszameavcmeo.

Kitacc T* — 910 kj1acc Bcex (DYHKIMIL, KOTOPbIE COXPAHSIIOT MHOXKECTBA
{t,f} u {t,n,f}. L; — xnacc Bcex dyHKIMIT, KOTOPbIE COXPAHSIIOT MHOYKECTBO
{t,f}. JocraTouno obocHOBATH Ciiejyioliee yTBepKIeHue: ecan ¢ ¢ T u ¢ €
L4, 10 —x € [T* U{p}].

[Iycrs ¢ — dynknus, Koropasi coxpansier MHOxkectBo {t,f}, HO He co-
xpansier MHO)ectBo {t,n,f}, u dopmyna ¢(x1,...,x,) peamusyer byHK-
o . Ilo yenosuio, Haiijgercs takoit Habop (ai,...,an) € {t,n,f}" uro
o(ay,...,a,) = b. IlpousBeseM Takyro MOJACTAHOBKY € B ¢(X1,...,Ty), UTO
JUTst Kaxkoii nepemenHtoit x; (1 < i < n) uMeer mMecto

_‘(Jt<.'13) A _‘Jt(x)), ecJu a; = t,7
e(xl) =14 T, ecmH a; = nN;
Je(z) A = Jg(z), ecom a; = £.

Dopmyna @(e(xy),...,e(zy)) peamusyer dyHKIMO @ () OT OXHON HEpe-
MEHHOH, KoTopast OTBevaer cieayonmm yciaopusm: ¢*(x) € {t,b,f}, x =n =
©*(2) = b. Tenepb JyIsi 3aBepIIEHHsI JTOKA3ATEIbCTBA JJOCTATOUHO CJIE/LYIOIIEro
roxgecTBa: —= = (Jn(x) A p*(2)) V Je(x) V *x. [

Teopema 6. Kaacc T" npednoson s T**.

oxaszameavcmeo. Ananornano Teopeme |
Teopema 7. Kaacc T* npednoson 6 Ly.

Aoxazameavcmeo. Aunajornano Teopeme ]
Teopema 8. EcauT" C K C Ly u K ¢ {T*,T*}, mo K = L4.

Zoxaszameavecmeo.

Mycrs T ¢ K C Lyu K ¢ {T*,T**}. Torna K conepxut (Heobs3aTeIbHO
pazynunbie) GYHKIUE 0 U (0, KOTOPbIE OTBEYAIOT CJIELYIOMIUM YCIOBUSIM: G CO-
xpaHser MHOxkecTBO {t,f}, HO He coxpansier mHO)KecTBO {t, b, f'}; ¢ coxpanser
muoxkecTBo {t,f}, HO He coxpausier MmHoxkecTBO {t,n,f}.

B srom ciayuae, kak BbiTekaer u3 Teopembl [4] K Takske copepKuT Takyo
dbyuknuo o* or oxHolt nepemennoit, uro o*(z) € {t,n,f}, z =b = o*(z) = n.
Kpowme Toro, kak caemyer n3 Teopemsb 5], K comepKuT Takyto pyHKIUIO @ oT
oziHOIl lepementoit, uro ¢*(x) € {t,b,f}, z =n = ¢*(z) = b.
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B xoze nokazarenbcrsa Teopembt [3mbr yeranoswmm, uto T = [{—, A, D, f}].
U3 sroro Beitekaer, uro (17 U {—x}] = £4. Takum obpasom, Jiist 3aBepIIeHHs]
JIOKA3aTeIbCTBA JOCTATOYHO cJiefyommero Toxaecrsa: —x = Jy(z) V (Jp(x) A
0" (x)) V (Ju(z) A p*(z)). u

B Paszgenax 1 u 2 Mbl paccMOTpe/in 9eThbIpe 3aMKHYTBIX Kiaacca: 1", Tr,
T* u T**. Ix obbenunsier uHTEpecHast ocobeHHocTh. B crarbe |De, Omori,
2015| pacemorpens! derbipe dbyukimn Ha {t, b, n, f}, ssasiomuecs: anamoramu
KJIACCHYECKOr0 OTPHUIaHKsl (HOTAIsI N3MEHEeHA):

B T
- K

Nmeror mecro cenytontue daxrer: (1) Tr = [DM4AU{~}]; (2) T* = [DM4 U
{~2}]; (38) T** = [DM4 U {~3}]; (4) T" = [DM4 U {~4}]. YrBepxkuenue (1)
HCTHHHO B CHJIY TOXKJECTB ~] & = ——& U —& =~ —Z. YTBep)jaenue (2) uc-
TUHHO, TaK Kak ~o coxpaHser mHoxkecrBa {t,f} u {t,n,f}, Ho He coxpanser
mMHOKecTBO {t, 1, f}, 1 ea(x) =~ao~g x, 1. e. T” C [DM4U{~2}] (cm. Teopemy
4). JTokasaTeabeTBO yTBEpXKAeHUs (3) aHAJIOTMYHO TAKOBOMY JIJIS yTBEPXKJIE-
nust (2) ¢ ouesmHbIMU MoguduKanusMu, ucnosbsyercst Teopema 6 u Tor dakr,
qT0 ey(x) =~g~3 x. McTuHHOCTD yTBEpKIeHus (4) I0TBEPKIAI0T TOXKIECTBA
~y x = —eg(x) u ex(xr) = - ~4 x. Takum 0O6pazom, Bce YeTbIpe PacCMOTPEH-
HBIX HAMHU 3aMKHYTBIX KJIACCA HOPOXKJIeHbl pacimpenueM D M4 nocpecrBom
OJIHOTO U3 <«KJIACCUYIECKUX» OTPUIAHUIA.

3. Hauboapmwuii obmmii noakJjace ITr m T”

DTOT pazjes MOCBSINEeH HAnbOoJIbIIeMy O0IIEMY 3aMKHYTOMY HoAKaaccy 1'r
u T". B |Kapuenko, 2015, §7| aBTop paccMaTpuBaeT BbIDa3UTEIbHBIE BO3MOK-
HOCTHU TeTpaBajieHTHON MojayibHON joruku TML. Habop 6azoBbix omeparmit
TML umeer Bug {A,V,—, 0}, ne Oz = Jyz. A.C. Kapuenko pemoHcTpupy-
€T, ITO KJiacC (PYHKINN, TOPOXKIAEMBbIl OA30BBIMU OIEPAIUSIMU ITOU JIOTUKA
(koTopsblit Mbl 0603HAUNM Kak T'M L), conepxurcs kak B T, Tak u 8 1",

B [Omori, Sano, 2014] crpoutrcst naparenpoTHBopednBasi JIOIMKa ¢ 6a30BbI-
mu oneparusimu {A,V, -, 0}, tie ox = Jg(x) V Jg(—z). B [Omori, Sano, 2015|
3aMKHYTBII KJIACC, IIOPOXKJIEHHBII 5TuM HAabopoM obozHaudaeTcst Kak BDo. B To
ke Bpemst, BDo ects TM L, tak kak Jyx = x A ox. Ilogmobro A.C. Kaprenko,
Owmopu u Cano ykaszpisaior, uro BDo C T u BDo C Tr (T" u Tr oboznaua-
1orcst Kak BDA u BD— cOOTBETCTBEHHO).
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Mpbr aemonctpupyem, aro T'M L sBisiercss He IPOCTO ODIIUM TIOIK/TACCOM
Tr uT", a HanGOJBIIMM 3aMKHYTHIM KJIACCOM, 00JIaIaI0IIUM TAKUM CBOHCTBOM
(Teopema @ Kpowme Toro, mbl nokassisaem, uro T'M L npemmnonon B Tr (Teo-
peMa, a Takxke 910 Mexkay T ML u T" jnexut B TOUHOCTH OJMH 3aMKHY ThIi
kiacc (Teopemsr [12] u [13).

[Tepen TeM Kak mepefiTé K M3JI0XKEHUIO OCHOBHBIX PE3YJIBTATOB, OTMETUM,
yt0, B orsmmuaue ot T'r, T”, T* u T**, knacc T M L He cOnepKUT KJIACCHIECKOIO
orpuniaaust. OHAKO OH COJEPXKUT JBa OTPUIIAHUSI TaK HA3. JIUTEPAJbHBIX IIapa-
JIOTUK, T. €. JIOTHK, KOTOPbIe OTJIMIAIOTCSI OT KJIACCHIECKON TOJIBKO Ha yPOBHE
JINTEPAJIOB — IPOIMO3UITHOHABHBIX [TEPEMEHHBIX U UX UTEPUPOBAHHBIX OTPHU-
nanuii. B craree [Tomosa, 2018| paccmarpuBatorcs: derbipe M0J00HBIX OTPUIA-
Hust. MHTepecyomme HAC OTBEYAT CJIEAYIONUM ToxkaecTBaM: & = —Ji(x);
-z = Jy(—). [Tockombky Takxke nmeer Mecto Ji(z) = -z u Jy(x) = 79w,

BBINOJTHsIeTCs TOXKIecTBO [{A,V, =, =1} = [{A,V, 0, 2} = TM L.

Teopema 9. TML = [{—,A,V, J¢}] ecmov naubosvwuii obwut nodkaace Tr
uT".

Hoxazamenvcmeo.

Heo6xoaumo u JocTaToIHo 060CHOBATH CJICAYIOIINE YTBEPIK ICHHS:
1. Ecm feTrmn feT’ o fe TML.
2. Ecm feTML, o feTru feT”.

Hoxkaxkem niepBoe yrBepkiaenue. Ecau f € Tr, to f {t,f}-3amknyra u ca-
MojiBolicTBeHHA oTHOCHTEbHO —2 (Teopema . Ecmu f € T”, o f coxpansier
muoxkectBa {t,f}, {t,b,f,} u {t,n, £} (Teopema [3). Takum obpazom, mis 10
Ka3aTeJbCTBa JIOCTATOYHO 000CcHOBATDL, uTO 1T'M L ecthb Kytacc BceX DYHKITUIH,
OJIHOBPEMEHHO O0JIaJIAIONIMX cJiepyomuMu  cBoiictBamu: {t, f }-3aMKHYTOCTD,
{t, b, f, }-3amkuyTOCTD, {t,n,f}-3aMKHYTOCTb, CAMOIOBOIICTBEHHOCTH OTHOCH-
TEJIBHO —1T.

Oupeiesinm Benomoraresibayto oneparumio: x By = Je(((x A—z) Aey) V (ex A
(yA=y))) A (ex A (y A —y)). Onepanus B orsedaer ciieyroneit Tabiure:

- 5 T «|H
= b Fh eh | ot
B o o T
La B W e i Y =]
= Hh Fh b |

Pacemorpum  dbyuknumio 1), koropas omxHoBpemenno {t,f}-zamknyra,
{t,b, f, }-3amkuyTa, {t,n,f}-3amMkHyTa ¥ CAMOJOBOWCTBEHHA OTHOCHTEIHHO
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—z. Ilycrs ¢(x1,...,z,) OpuaEMaeT 3Hadenue t Ha Habope @ = (ai,...,an).
Tak kak ¥(x1,...,2,) = —(—x1,...,—Zp), Y(x1,...,2,) TAKKE TPUHAMAET
sHavenue t Ha Habope —ad = (—ay, ..., —ay).

Paccmorpum dyHkImio, peaan3yemMyio pOpMyIoit ([32(3:1, ey )

PLz1,...,xn) = A(Zy) ANO(Zf) NE(Zy, Ty),

rae A u © omnpejensiorcss Tak ke, Kak B Teopewme [l a dyuxmusa Z(7, Ty)
OIMCBHIBACTCSI IIPUBEIEHHON HIKE TabIHIEi.

@l [ 7] = (@, )
0 0
1 0 .(mlb)
ky > 2 0 O(i'lb/\.../\.ikb)
0 1 o(z1,)
1 1 ’(-7511, EB.Z‘ln)
ky > 2 1 0((.%1,)/\.../\2%]%)53531”)
0 kn > 2 O(i'ln/\.../\i'kn)
1 ]Cn Z 2 .(i'lb Bﬂ(fln /\/\fkn))
ky =2 | kp=>2| o(Z1, N.. . ATk, B(Z1, Ao A Tg,))

ITo nocrpoennto, ®L npunnmaer snavenne t Ha HaGopax @ u —d, a Ha BCeX
MpoYnx Habopax oHa mpuHuMaeT 3nadenue f.

Teneps nycrs ¢(z1,...,T,) NpUHEMaeT 3HadeHwe b Ha Habope d =
(a1,...,an). Tak Kaxk Y(x1,...,2n) = —(—21,...,—2y), ¥(z1,...,2s) TAK-
JKe TPUHUMAaeT 3HadeHwe N Ha Habope —d = (—ay,...,—ay). Ilockonbky 1)

coxpansier muoxecrBa {t,f} u {t,n,f}, @ comepxxur 1o menbeil Mepe oxHO
BXOXKJeHue b.

. b :
Paccmorpnm dynkmuro, peammsyenmyio dopmynoit ®%(xq,. .., x,):

BU(21,...,2n) = A(F) A O(Tf) AE(Tp, Tn),

rie A u © omupejensiorcs Tak ke, Kak B Teopewme [l a dbyuxmus Z(Tp, Zy)
OIIMCBIBAETCS [IPUBEIEHHON HIKe TaOIUIEi.

|Z| |Zn| E(Zy, Tn)
1 0 71,
ky > 2 0 i‘lb/\.../\:fkb
1 1 T, Eﬂl’ln
ky > 2 1 (flb/\.../\:ﬁkb)ﬂﬂiln
1 kn > 2 .i'leB(:iln/\.../\:ikn)
kp =2 | kyp>2 (Lflb/\.../\fkb)Hﬂ(fln/\.../\fkn)
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QOyHKIHST @% HpuHUMaeT 3HadeHue b Ha Habope @ u 3HaYeHue N Ha Habope —d,
a Ha BCEX OCTAJILHBLIX HAbOpaxX OHa IIPUHUMAaeT 3HadeHue f.

Kak u B mokasarenbcTBe Teopembl , B cuty mzoMopdusma MHOXKecTBa B
Bcex HaOOPOB, Ha KOTOPBIX 1 NpWHUMaeT 3HadeHume b, m mHOKecTBa N BCeX
HabOPOB, HA KOTOPBIX 1) IPUHUMAET 3HaYeHUEe N, uMeeM cieyiomniee. OyHKIMsT
Pb, = CIDZ.1 V...V @gk IPpUHUMAET 3HadeHne b Ha KaxKa0M Habope 3HAYEHU n3
B, nprunuMaer 3HaUeHne N Ha KaxXIoM Habope sHadeHuil u3 N U ONpUHUMAET
3HaYEeHUuEe f BO BCEX OCTaJIBHBIX C.HyLIaSIX.

Tak kax f V a = a ana moboro a € {t,b,n,f}, nonyuaem ¢ = ¢4 v (13%.
Taxum obpasoM, Kaxkjasi DYHKIWMsI, KoTopasi ojHoBpeMeHHO {t, f}-3amKHyTa,
{t,b,f, }-3amkuyTa, {t,n,f}-3amMkHyTa ¥ CAMOJOBOWCTBEHHA OTHOCUTEIHHO
—x, conepxkutcd B T'ML.

[TokosbKy, Kpome Toro, Kaxkjaasi (pyHKIWs u3 MHOxkectBa {A,V,—, Ji}
TaKk»Ke o0JIaTaeT BCEMHU W3 IEPEUNCIEeHHBIX BBIINIE cBoiicTB, 1 ML neiicTBu-
TeJILHO €CTh KJace Bcex (yHKImii, KoTopble ofHoBpeMeHHO {t, f}-3aMKHYyTHI,
{t,b, f, }-3amkuyTsI, {t,n,f}-3aMKHYTHI U CAMOIOBONCTBEHHBI OTHOCUTEIHHO
—x. U3 aroro dgakra TpuBHAILHLIM 00Pa30M CJIELYET U BTOPOE yTBEP:KICHUE:

ecu f€TML, o feTru feT”. [ |
Teopema 10. Kaacc TM L npednoaorn 6 T'r.

Jloxazamenvcmaso.

Benomunm, aro TML = [{—,A,V, J¢g}] (cTp. uTr = [{AV,—, —}]
(cTp. . Takum obpazom, IJIsT JTOKA3aTEILCTBA TEOPEMBI JTOCTATOTHO 000C-
HOBaTh CJjlejylomee yrBepxkjenune: ecou ¢ ¢ TML u ¢ € Tr, to —x €
[TMLU{p}].

TML — xnacc Bcex QyHKIWIE, OIHOBPEMEHHO O0JIaIAIONINX CJIEIY-
oMy ceoiicrBamu:  {t, f}-3amkuyTocts, {t,b,f, }-3amkuyTOCcTh, {t,n,f}-
3aMKHYTOCTb, CAMOJOBONCTBEHHOCTb OTHOCHTEIbHO —x; Tr — Kjacc Bcex
dbyukuumit, koropeie ogHoBpeMeHHO {t,f}-3aMKHYTBI U CaMOIBONCTBEHHBI OT-
HocuTesibHO —x. Ilyerb ¢ — npoussosibHas {t, f }-3amkuyTas dyHkus, camo-
JIOBOMCTBEHHAsT OTHOCUTEIBLHO —Z, KOTOpasi He coxpaHsieT MHOxKecTBO {t, b, f, }
win {t,n,f, }, u dopmyna p(z1,...,x,) peanusyer GyHKIHUO .

Honycrum, Haiigercs takoit unabop (ai,...,an) € {t,b,f}", wuro
p(ay,...,a,) = n. IlpousBeseM Takyro MOJCTAHOBKY € B ¢(X1,...,Ty), UTO
It Kaxkoii nepemennoit x; (1 <4 < n) uMeer mMecto

_‘(Jt<1') A _‘Jt((lj))7 ecyin a; = t;
E(x’t) =4, ecnaua a; = b7
Jt(m) A _‘Jt(LE)7 ecan a; = f.
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Dopmymna p(e(z1), ..., e(xy,)) peammusyer DyHKIUIO ©* OT OJHON HMEpEMEHHOI,
koropast {t,f}-3aMKHyTa, CaMOIOBONCTBEHHA OTHOCUTEIBHO —I U HE COXPa-
usier MHOkecTBO {t,b,f,}. To ectb ©*(b) = n. B 10 x)e Bpewms, B cuiy ca-
mogBoiicTenHocTH, p*(b) = —p*(—b) = —p*(n). Takum o6pasom, ¢*(n) = b.
OzHaKO TOTJa BBINOJIHSIETCs Ciefytolnee ToxaecTBo: —r = (¢*(x) A =Jy(z) A
—Je(x)) V Jg(x).

Teneps jromycTum, 9T0 HalijgeTcst Takoi HabOD (ay, ..., ay) € {t,n, £}", nia
KOTOpOro ¢(ay,...,a,) = b. YroObl mpoBeCTH MOCTPOEHNE, AHAJIOITIHOE TOJIb-
KO UTO PACCMOTPEHHOMY CJIYYal0, JOCTATOYHO OYEBHIHOM MOubUKAIMU Ope-
JleJIeHNs] TIOJICTAaHOBKY €: €(x;) = x, ecau a; = n. [ |

Nrak, mbr yecranosuiu, ato 1’ M L npenmnosion B 1'r. Tenepsb ycTaHOBUM OTHO-
menus Mexxy TML u T”. Jljs 5Toro ucnosb3yeM HOHATHE COTPAHEHUA MAT-
puywe Pynryued. Ilonpobuee o 3T0M MOXKHO npountarh B |Mapuenkos, 2004,
§1.6].

Onpenenenne 7 (Coxpanenne marpuip dynkmueit). Ilycrs mana marpuma’

ail ... Q1p
Buga M = | ... ... ... |, tme ay € A jus Beex k€ {1,....,m}, | €
Ami  --- Qmp
{1,...,p},u f(x1,...,2,) — byukuus Ha A or n nepemeHHbIX. OBO3HATNM KaK
a1y coe Q15
M, marpury | ... ... ... |,tmed; € {1,...,p} mnsBeex j € {1,...,n}.
Amiy -+ Qmi,
Tosopum, uro dyukuus f(z1,...,x,) coxpansem mampuyy M, ecaun jist
a1y s Q15, f(all-l N aun)
Bcex M, umeer mecto f | ... ... ... | = € M.
Amiy -+ Qmi, f(a,m-l e amin)

Temepn paccMOTpPUM OIEPAITHIO (©, KOTOpasi OTBeYaeT CJILYIONei Tabnie:

©|t b n f
t|f f f f
b|f f t f
n|f f f f
f|f £ £ f

Ora omepalys He CaMOJBONCTBEHHA OTHOCUTEILHO —T, TaK Kak b @ n = t,
onHako n©®© b # t. B To ke Bpems Bce onepanuu u3 Habopa {V, A, 7, ©} coxpa-
HaroT mMaTpuity &, rime

2Kax 5T0 OBBIYHO IeIaeTCs IPH MCCIIEIOBAHNE 3aMKHYTHIX KJIACCOB (DYHKIIHMH, MATPUIA
HWCIOJIb3YETCsI B KadecTBe 0oJjiee yI00HOTO 0D03HAYEHUST MHONCECMEG YIIOPSITOUYEHHBIX HADO-
pos (cM. [Mapuenxkos, 2004, §1.6]).
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b f t
6= :
<n f t)
[Tpuseiennble HUXKE TeOpeMbl jieMOHCTpupyioT, uro TML' = [{V, A, —, ©}]
SIBJISIETCSl €JIMHCTBEHHBIM 3aMKHYTBIM KJjiaccom mexuy TML u T".

Teopema 11. TML' = [{V,\,~,®}] — kaacc scex dynryud, xomopvie codep-
oicamen 6 T" u corpansom mampuuy S.

Hoxazamenvemeo. Eciu f € T”  ro f coxpansier muoxkectsa {t,f}, {t,b,f, }
u {t,n,f} (Teopema . ITycrs 1 — mpousponbHasg (PYHKIUS, HE CAMOIOBOII-
CTBEHHAsI OTHOCHTEJILHO —, KoTopasi coxpansier muoxecrsa {t,f}, {t,b,f }
u {t,n,f, }, a rakxe coxpanser marpuiy S.

[Iycrs ¢(x1,...,z,) npuHuMaer 3Hadenue t wHa Habope d = (ai,...,an).
[TockosbKy 9 coxpansier marpury S, ¢ (x1, ..., x,) TaKkKe IPUHUMAET 3HAUE-
uue t na Habope —a = (—aq, ..., —ay).

ot .

Paccmorpunm dynxnuo, peanusyemyio dbopmyinoit ®L(zy, ..., zy,):

Oh(z1, ... wn) = A(#) AOFy) AE(Fy, Tn),

rae A(Zy) u O(Zy) onpegensiores Tak ke, Kak B Teopeme , a Z(&y, &) onu-
CBIBAETCsI IPUBEICHHON HIKe Tab/IUIEit.

|fb’ ’fn’ E(fhfn)
0 0 0
1 0 o(xy,)
ky > 2 0 O(fﬁlb/\.../\i’kb)
0 1 o(z1,)
1 1 r1, @71,
ky > 2 1 (T, N AN Tg,) © 21,
0 kn > 2 O(i‘ln/\.../\i'kn)
1 kn > 2 z1, © (Z1, A... A T,)
kp =22 | kp,>2 (.’ilb/\.../\.i'kb)@(i‘ln/\.../\i‘kn)

Ecin onun 3 HaOOPOB Iy, Ly SABJISETCS IMYCTHIM, & BTOPOIl HEIyCT, TO (bopMyJia
®L npunumaer 3nauenue t Ha HaGopax d M —d, & Ha BCEX OCTAJIBLHBIX HaGOpax
oHa mnpuHuMaeT 3HadeHnue f. Eciu ke HaAOOpBI Ty, I OJIHOBPEMEHHO IIYCTHI
HJIH OZIHOBPEMEHHO HEILycTh, T0 hopmysa $L npunnmaer snadenne t Ha oxHOM
Jitb Habope d u 3HadeHue f Ha BceX OCTAJBbHBIX HADOpax.

[Iycrs T = {dy,...,dx} — MHOXKECTBO BCeX TaKuxX HAOGOPOB, 9To ¥(a;) =t
st Beex i@ € {1,...,k}. TlockonbKy 1) coxpansier marpuily S, uMmeer MecTo
caenytomee: (@) = t < Y(—d) = t mua Beex d@ € {t,b,f}" U {t,n, f}".
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O yHKIHS <I>tT = @%1 V...V (I)f‘ik IpUHUMAaET 3HadeHne t Ha KaxKI0oM Habope
3HadeHuit u3 1 u npuHIMaeT 3HadeHne f BO BCEX OCTAJIbHBIX CJIyYasIX.

Teneps mycts @ = (ai,...,ay,), d € {t,b,n,f}" u ¢ (d) = b. Ilockonbky ¥
coxpansier MHOkecTBO {t,n,f}, @ comepKuT 110 MeHbIEH Mepe OJTHO BXOXK/Ie-
une b.

Oupenenum PyHKIUIO ‘IDg J171s1 Habopa, @ CJIELYIOMIM 00pa3oM:
(a1, .., wn) = AFe) A OFf) A (T, To),

rie A(Z;) u ©(Zf) onpesensroTcs Tak ke, KaK 1 BbIlle, a (&L, ¥y,) onucHBa-
eTcsl IPpUBEJICHHON HUXKe TabIuIEit.

’fb‘ ‘fn‘ E(fbyfn)

1 0 7,
ky > 2 0 S PANAN

1 1 1, N\ (l‘lb © $1n)
ky > 2 1 (T, N ANTg,) A (21, © 21,,)

1 kn > 2 :Elb/\(aclb@acln/\.../\xlb@xkn)
ky>=2 | kp=>2| (Z1, N.. . NTk,) N (21, @1, A... A1, @ Xf,,)

Ecau |Z,| = 0, To dopmysa @g IpUHAMAaET 3HaYeHne b ma nabope d u 3HaUCHUe
n Ha Habope —d, a Ha BCEeX OCTAJIbHBLIX Habopax oHa IpuHUMaeT 3HadeHue f.
Ecnu |Z,| # 0, To dbopmya @g npuHUMaeT 3Hadenue b Ha ogHOM Jinib HaboOpe
a un 3Hayenue f Ha Bcex ocTaJIbHBIX HADOpaXx.

Ilycrs B = {ds,...,d;} — MHOXKeCTBO Bcex Takux Habopos, uro ¥(d;) = b
msseex ¢ € {1,...,k},a N ={a),...,d,} — MHOXKecTBO Bcex TaKHX HabOPOB,

Sy ; b _ Hb b

aro Y(d;) = n s eex ¢ € {1,..., k}. Pynkuusa @ = & V...V O npunn-
MaeT 3HadeHne b Ha KaXaoM Habope 3HadeHnil m3 B, mpuHUMaeT 3HaYeHNe N
Ha Kaxk0M TakoM Habope @ uz N, aro @ € {t,n,f}", u npunumaer 3nadenue
f BO BCcex OCTAJIBHBIX CJIydasiX.

Haxkowuern, nycrs @ = (ai,...,a,), d € {t,b,n,f}" u (@) = n. Ilockoan-
Ky 1 coxpausier MHOxkecTBO {t,b,f}", @ comep:kur 1o MeHblIeil Mepe OHO
BXOKJIEHHUE 1.

Onpenemy dynxmuio @7 myis nabopa @ CieyIomuM 00pas3oM:
O%(x1,...,xn) = A(Zy) NO(Zf) NE(Ty, Zp),

rae A(Zy) u ©(Zf) onpenesAOTCs TaK XKe, KaK ¥ BbIIIe, a =(Zp, £p) ONUCHIBaA-
eTcsl IPUBEIEHHON HUKe TabInIei.
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|| || E(Tb, Tn)
0 1 Z1,
1 1 (21, @x1,) ANT1,
ky > 2 1 (1, @21, ) Ao o A(Thy @ 1,)) AN T1,
0 kp =2 Z1, N ...\ 2k,
1 kn, > 2 (aflb@ljn)/\(jln/\.../\.fkn)
kv =22 | k22| (21, ®21,) Ao oA (Th, ®21,)) A(T1, Ao  ATg,)

o n -

Ecmu |23| = 0, To bopmyna % npunmumaer 3Hadenne n Ha Habope @ U 3HAYCHIE

b Ha Habope —d, a Ha BceX OCTAJbHBIX HADOpaxX OHA IMpuUHHMaeT 3HadeHue f.
g n

Ecmu || # 0, To dopmymra @ npunmMaer 3HaUeHne N Ha OJHOM JIMIIL Habope

a u 3Havenue f Ha Becex ocTasibHBIX HAOOpax.

Oyukims PY = @gl V...V q)gk IPUHUMAET 3HAYEHNE N Ha KaXKJI0M Habope
sHaveHuit u3 N, IpuHUMaeT 3HadeHue b Ha KaxKJI0M TakoM Habope d' u3 B, 4ro
a € {t,b,f}", u npuaumaer suavenne f BO BCEX OCTANLHBIX CJIydasiX.

Tak xak f V a = a s seex a € {t, b, n, £}, noxyuaem ¢ = &4, v &b v &8 .

[ |

Teopema 12. Kaacc TML npednoson ¢ TML'.

Hoxazameavcmeo. Benomunm, aro TML = [{—,A,V,J¢}] (crp. [129) u
TML = [{-,A,V,J;,©}] (cTp. . TaxuMm o6paz3oM, sl JI0Ka3aTeIbCTBa,
TEOPEMBI JIOCTATOYHO 06OCHOBATH CJIe/IyIoNiee yTBepKieHue: eciau ¢ ¢ TML u
peTML' 10 ® € [TrU{p}.

TML — xnacc Bcex QyHKIWE, OJHOBPEMEHHO O0JIaIAIONINX CJIEIY-
oMy ceoiicrBamu:  {t, f}-3amkuyTocTh, {t,b,f, }-3amkuyTOCTL, {t,nN,f}-
3aMKHYTOCTb, CaMOJOBONCTBEHHOCTHL oTHocuTenbHo —x; TML' — knace

Bcex (pyHKuii, Koropeie ojHoBpemerno {t, f}-samxuyrsr, {t, b, f, }-3amMmxHyTHI,
{t,n, f}-3aMKHYTHI, a TaKKe COXpaHsOT MaTpuiy G.

[Tycrs ¢ — npoussosibhast {t, f }-3amkuyras, {t, b, f, }-3amkuyras, {t,n, f}-
3aMKHyTast (QyHKIUSA, HE CAMOMOBONCTBEHHAsA OTHOCUTEIBHO —I M COXPAHSI-

omasg Marpury S, koropyio peamusyer dopmyita o(x1,...,2z,). [Ho yeno-
BUIO, Haifijiercst Takoit Habop (ai,...,a,) € {t,b,n,f}" uro ¢(ai,...,a,) #
—p(—ay,...,—ay). [Iponssesem Takyo HOACTAHOBKY € B (X1, ..., Ty ), 9TO JJIst

KazkJ10il epemennoii z; (1 < i < n) umeer mMecTo

—(Je(x) A g (x)), ecnu a; = t;

( ) T, eClin a; = b’

E\xr;) =
' Y, ecjim a; = 1n;

Je(z) A ~Jp(x), ecm a; = f.
Dopmyia p(e(z1), ..., €(x,)) peanusyer GyHKIUIO ©* OT JIBYX lIepEMEHHbIX,
koropas {t,f}-3amkuyra, {t,b,f, }-3amxnyra, {t, n, f}-3amxuyTa, He camoo-
BOWCTBEHHA OTHOCHUTEIBHO —I U COXpaHsier mMarpuily &.
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O6parum Brnmanue, uro B € TML (cwm. crp. [130). Hycrs ¢F(z,y) =
(p*(z,y) No(xBy)). Torma umeer mecro ciemyrorree:

s} _ 50*(1'73/)7 eI (IE,y) € {(ban)v(nvb)};
¥ (337 y) -
fB IIPOTUBHOM CJIy4ae.

Temepn pazbepem cirydan.
1. ¢*(b,n) =t, —p*(n,b) # t.

(a) —¢*(n,b) =b, p*(n,b) =n; 2@y = J(¢"(z,y)).
) —¢*(n,b) =n, ¢*(n,b) = bz 0y = Je(¢"(z,y)).
) =

(b
(c) —¢*(m,b) =f, p*(n,b) =f; z @y = Ji (¢ (2,y)).

2. ¢*(b,n) =b, —¢*(n,b) # b.
(a) (p(n b)—t,go(n b)—t l’@y_Jt( (y,l’))
(b) —¢*(n,b) =n, ¢*(n,b) =b; z @y = ~Je(¢F(z,y) A (zBy)).
(¢) —¢*(n,b) =f, p*(n,b) = f; 2 @ y = Je(¢"(y, 2)).

3. ¢*(b,n) =n, —p*(n,b) # n.
(a) —¢*(n,b) =t, ¢*(n,b) =t; 2 @y = Je(¢"(y,2)).
(b) —¢*(n,b) =b, ¢*(n,b) =m; 2@y = Je(¢=(z,y) V (z By)).
() —¢*(n,b) = £, p*(n,b) = fyz @y = Jr(¢"(y, 7).
4. p*(b,n) =f, —p*(n,b) #f.
(a) —¢*(n,b) =t, ¢*(n,b) =t; z©y = Je(¢(y, 2)).
b) —¢*(n,b) =b, p*(n,b) = n; @y = Jr(¢p"(y, 2)).
(¢) —¢*(n,b) =n, ¢*(n,b) =b; 2@y = Jr(p"(y,2)).

Teopema moxkazana. |

P
¥

—

Teopema 13. Kaacc TML' npednoaon ¢ T".

Hoxazamenvcmeo. Benovmuum, uro TML = [{—, AV, Jg,®}] (crp. [134))
uT" = [{=,AV, s, Jo, Jn, Je}] (cm. Teopemy [4). Kpome Toro, Bbimoms-
orest cyepytonme toxkaecrsa: Jp(z) = —(Jg(x) V Jn(z) V J(x)); Ju(z) =
=(Je(2) V Jp(z) V Je(x)). Takum obpasom, JUIst TOKA3ATEILCTBA TEOPEMBI JI0-
cTaTOvHO 060CHOBATH CJlelylomlee yTBepzKaenue: ecim ¢ & TML w o € T”, To

{Jb, Jn} N [TrU{p}] # 0.
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Kuace TM L' — sro iace Beex dbyHKImil, Kotopble ogHoBpemenno {t, f}-
saMKHYTHI, {t, b, f, }-3amkuyTHI, {t, n, f}-3aMKHYTHI, a TaKIKe COXPAHSIIOT MaT-
puny &; T” ecrb wmacc Bcex QyHKImil, KoTopble opHOBpemenuo {t,f}-
samMkHyTHI, {t, b, f, }-3amkuyTel 1 {t, n, f }-3aMkHyTHL.

[Iycre ¢ — upoussosbHas {t,f}-3amknyras;, {t,b,f, }-3amxuyTass u
{t,n, f}-3amknyrag dyuknus, He coxpansiomas Mmarpuiy &, KOTOPYIO pe-
ammsyer dopmyna @(x1,...,xy,). [lo yciaoBuio, Haiigyrcss takue HaBOPHI
(a11,...,a1,) u (ag1,...,a2,), 9T0 @ <a11 al“) ¢ (b f t) OJIHAKO

a1 ... Qo2pn n f t)’
(Z;) € <E i :) qutst Beex @ € {1,...,n}.
[TpousseieM Takyio MOJICTAHOBKY € B (1, ..., Ty), YTO JJIsI KAXKJIOH 11epe-

mennoit x; (1 < ¢ < n) nmeer MecTo

—(Jg(z) A~ Jg(x)), ecm a1 = ag; = t;
€(x;) = x, ecat a1; = b, az; = n;

Jt(l') A _h]t(ZL‘), C€CJIN a1; = a9; — f.
Dopmymna p(e(z1), ..., e(xy,)) peammusyer DyHKIUIO ©* OT OIHON HMEPEMEHHOI,
koropas {t,f}-3amkuyra, {t,b,f, }-3amxuyra, {t,n, f}-3amxuyTa 1 He coxpa-
usier marpuily S. Ilockonbky ¢* {t,b,f, }-samxuyra u {t,n,f}-3amknyra,
¢*(b) € {t,b,f} u ¢"(n) € {t,n,f}.

Temepn pazbepem cirydan.

L. o*(b) =t; *(n) #t;

(a) ¢*(b) = t; ¢"(n) = 0; Jn(x) = =(Je(@"(2)) V Je(x) V Jp(2)).
(b) ¢*(b) = t; ¢*(n) = £; Ju(z) = ~(¢"(2) V Ji(2) V Je(2)).

2. ¢*(b) =b; ¢*(n) # n;

(a) ¢*(b) =b; ¢*(n) = t; Jp(x) = ~(Je(p"(2)) V Je(2) V Jp(2)).
(b) ¢*(b) =b; ¢*(n) = £; Ju(z) = =(Je(p

*
-
<
=
&
<
S
=

(a) ¢*(b) =1f; ¢*(n) = n; Jn(x) = ~(Je(¢"(2)) V Jo(2) V Jp(2))
(b) ¢*(b) = f; ¢"(n) = t; Jp(x) = ~(¢"(2) V Jo(2) V Je(2)).
Teopema mokazana. n

ITockobKy B JloKazaTenbeTBe Teopembl [13] He ncmonbsyercs ToT gakT, 4To
{®} € TML, nmeem takxke ciejyromiee.
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Canencreue 1. Ecm [TMLU{f} CT" u [TMLU{f} € TML' o [TMLU
{ry=1"

Takum obpazom, TML' — enuHCTBEHHBIN K/1acc, SBJISIONMACT COOCTBEH-
HBIM Hajkaaccom T'M L u coberBeHHbIM nojgKaaccom 1.

Teopema 14. Ecau TML C K C Ly u K ¢ {T*, 7", Tr}, mo K = L4.

Jlokazameabcmeo.

[Tycrs 1 — mnpomsBosibHast dyHKIwms, koropasi {t,f}-samxuyra u He
{t,n,f, }-3amkuyTa, T. €. 1 ¢ T*; o — mpousBosibHAs (DYHKIHS, KOTOPAsi
{t,f}-samknyra u we {t,b,f, }-3amkuyra, 1. €. o ¢ T™; 3 — npousBosIbHAS
dbyuxiusi, koropas {t,f}-3aMKHyTa 1 He caMOJBONCTBEHHA OTHOCUTEJILHO —,
T e w3 & Tr.

CymecrByer takoit Habop (a1, ...,a,) € {t,n,f}", aro ¢1(ai,...,a,) =b.
[TpousseieM Takyio MOJICTAHOBKY € B (X1, . . ., Ty), 9TO JJisl KAXKJIO mepemMen-
Hoii z; (1 < ¢ < n) umeer mecTo

_‘(Jt(x) A _‘Jt(.ﬂU)), ec/Iia a; = t,
e(x;) = { x, ecain a; = n;
Je(x) A =g (2), ecom a; = f£.

Dopmyna ¢1(e(z1),...,e(xy,)) peanusyer byHKIUIO @] OT OmHOI IepeMeH-
Hoit, koropas {t,f}-samknyra n we {t,n,f}-zamxuyra. [lockombky ¢j {t,f}-
samkuyta, ©;(t) € {t,f}, ¢i(f) € {t,f}. Ilockombky ¢} B TO Ke Bpemst He
coxpamsieT Muoxkectso {t,n,f}, pj(n)=b.

Homycrum, uro @] camoisoiicreenna oraocuresasio —x. Torma ¢ (b) = n.
B sToM ciryuae mMmeeT MecTo Cieiyoliee TOXIeCTBO: —x = @i(x) V Jy(x) A
—Jg(z). Benomunm, uro Tr = [{A,V,—,—}] (crp. [120). Dro osmauaer, uro
Tr C[TMLU{p1}]. B cuy Teopemsr 2} [TML U {p1,ps}] = La.

Teneps JomycTuM, 9TO ] He CaMoBONCTBEHHA OTHOCHTENBLHO —x. Torja
©i(b) € {t,f}. B arom ciryuae umeer MecTo paBeHCTBO Jy () = ¢} (x). Benom-
aum, aro 1" = [{—,A,V, Jt, Jo, Jn, Jg}| (cm. Teopemy ) u Jy € TML (crp.
[129). Kpowme Toro, Ji = Je(—z) u Jp(z) = ~(Jg(2) V Ja(z) V Je(z)). Taxnm
obpaszom, T" C [TML U {¢1}]. B cuny Teopemsr |8 [TML U {¢1,p2}] = £4. B

DTa Teopema mokasbiBaet, 9T0 T M L BKIFOUaeTCsl B POBHO TPH IIPEIITOTHBIX
knacca £y — T, T** u Tr.

3akJrroueHue

MpbI paccMOTpeIr OTHOIIIEHUST MEYK/Ty HECKOJIBKUMU 3aMKHYTBIMU KJIacCaMu
dyHKIMT YeTbipex3HadHOil Jioruku. [IpuBenennasi Huxke TabJIMANA COIEPKUT
C’KaToe Pe3IoMe IOy IEeHHBIX PE3YIbTaTOB.
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CBoiicTBa Ly T T Tr T TML TML

{t, f}-3amkHyTOCTH + + + + T T ¥
{t, n, f}-3amknyTOCTHL - + — - + + n
{t, b, f}-3amKHyTOCTH - — + - + + +
CaMOoIBOMCTBEHHOCTE — — — + — _ +
Coxpanenne marpunst & — - — — — + +
IIpenmnosnora B £4 — + + + — _ _
IIpennonnora B T — — — — 4 _ _
IIpennosnora B T** — — - _ + _ _
IIpenmomnsora B T'r — — _ _ _ _ +
Ipennonsora B T — - — _ _ + _
Ipemnonnora 8 TML' — — — — _ _ +

OTU Pe3ybTATHI JIEMOHCTPUPYIOT, 9T0 MeXky T ML u L4 jie2KuT B TOIHO-
CTH TSTh 3aMKHYTBIX KJIACCOB, KOTOPbIE MOXKHO YIOPSIOYUTH IO OTHOIIEHUIO
BJIO2KIMOCTH, KaK 9TO OTpazkKeHO Ha puc. [}

Ly
T*
Tr
T//
TML
TML
Puc. 1

JlaHHBIT pe3yabTaT [gaeT HaM MPOCTONW aJrOpUTM, KOTOPBIH ITO3BOJISIET
YCTQHOBUTH BbIPA3UTEIHLHBIE BOSMOKHOCTH SA3BIKA JIIOOOH YeThIPEX3HATHO JI0-
TUKW, €CJU OHA SBJAETCH sA3bIKOBbIM pacimupenueM TML, u Bce ee orre-
pamun {t, f}-3amkuyTer. Jobasum K cucreme omepanuit {—, A, V, Jy} mpoms-
BostbHyI0 {t,f}-3amKHyTYI0 dyHKUMIO ¢, oupenesnennyo Ha {t,b,n,f}. To-
rna [{—, A\, V, Jy, g} e {TML,TML,Tr,T",T*, T*, Ly}. Y100bI ycTAHOBUTD,
C KAKUM MMEHHO M3 [ePeUUC/IEHHBIX ceMU KjaccoB coBuagaer [{—, A, V, Jy, g},
JIOCTATOYHO MPOBEPUTH ¢ Ha obJajaHue ciepyromumu cBojicrBamu: {t, f}-
samMkHyTOCTb, {t,n,f}-3amxuyrocts, {t,b,f}-3amMKHyTOCTH, CaMOIBONHCTBEH-
HOCTH OTHOCHTEJILHO —, COXpaHeHne MaTpunbl S.
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Awnunoranusi: [lapanenpoTuBopevYnBhIe U TTAPAITOIHBIE JIOTUKH MO3BOJISIOT paboTaTh ¢ IPo-
TUBOPEYMBOIN W HemoJHON mHdopManmeii. B craTtbe paccMoTpeH HEOOJIBINON KJacC N-3HAY-
HBIX JINTEPAJBHBIX APAHEIPOTUBOPEUMBHIX /TIAPANIOIHBIX JIOTMK. lIpejacraBuTessiMU JaH-
HOrO KJIAcCa sIBJISIIOTCS M3BECTHAsT Tpex3HauHas jormka Cerre P! uw ayanbmas eit morm-
ka I'. CymecrByeT HECKOIBKO METO0B KOHCTPYHPOBAHNUSI JINTEPAIBHBIX IaPAHEIPOTHBODE-
YUBBIX /IIAPAIOJIHBIX JIOTUK, OJHMM M3 HUX SIBJSETCS METOJ KOMOMHHPOBaHUS M30MOPdOB
kitaccuueckoit jioruku. A.C. KapreHko 66110 yCTAHOBJIEHO, YTO IAPAHEIPOTUBOPEIUBAS JIO-
ruxa Cerre P! u nyanbuas eii napanossast joruka I' MOryT 6BITH HOyYeHB! B pe3yJIbTaTe
KOMOWHUPOBAHUS N30MOPMOB KJIACCUIECKOM JIOTUKHU, COIEPIKAIIUXCST B TPEX3HATHON JIOTHKE
Bourapa. B cratbe paccmaTpuBaercst 0600IIeHIE JAHHOTO AJITOPUTMA Ha N-3HAYHBINA CJIydail,
7 HOCTPOEH KJIACC M-3HAUHBIX JIATEPAJIbHBIX IAPAHEIPOTHBOPEUNBBIX /TIAPAIIOIHBIX JIOIHK.
B maHHOM KJj1acce JIOTWK BBIJEJIEHBI TAPAHEPOTUBOPEUINBBIE CUCTEMBI: TIPUBEIEHBI JIBA BHUIA
JIOTUIECKUX MATPHIL, JOKA3aHbI COOTBETCTBYIOIINE YTBEPKIACHUs. TaKkKe J0Ka3aHOo, 9TO 00a
BH/Ia MATPUIL 33/IaI0T Ty K€ NapaHEelIPOTUBOPEUYUBYIO TEOPHUIO, YTO U MATPHIA, OIPEIIEIISIO-
masi mapanenporusopednsyio jgornky Cerre P, Takke IIOCPeICTBOM yKa3aHHsl IBYX BHJOB
JIOTUYIECKUX MaTpull ObLIN BBIIEIEHBI W MApamoJHble Joruku. Jloka3aHo, 9TO 9TH JBa BUIA
MaTpHI| 33/[aI0T Ty K€ [apPaIoJHYI0 TEOPUIO, YTO U MATPUIIA, ONPEJIEISAIONAs 1apaloJHyI0
noruky I'. B kKadecTBe MEPCIEKTHBBI HCCIIEIOBAHNS YKA3BIBACTCS M3ydeHHe (DYHKIMOHAb-
HBIX CBOMCTB TIOJIy9€HHBIX N-3HATHBIX 000OITEHN, BEPOATHO, KAK B CIIy4ae C TPEX3HAUHBIMA
¥ YeTBhIPEX3HAYHBIMU JIOTMKAMH, [apaHEePOTUBOPEYNBbIE U IIAPAIIOJIHbIE JIOTUKUA OYIyT I10-
mapHO (PYHKIMOHAJTHLHO SKBUBAJEHTHBI. [locTaB/ieH TakzKe BOIIPOC O KJIACCEe N-3HAYHBIX 0000-
MIEHNH TaPAHOPMAJIBHBIX CHCTEM.

KurogyeBsbie ciioBa: napaHenpoOTUBOPEYIUBOCTD, ITAPAIIOJIHOTA, MHOTO3HAYHbIE JIOTUKH, JIOTH-
YeCKHMe MaTPHUIlbl, T30MOPMBI
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1. Bsenenue

CraTbst POIOJIXKAET IUKJI UCCICTOBAHUMN, TTOCBSIIEHHBIX U3YUEHUIO JTUTE-
paJIbHBIX HaPAHEIPOTHBOPEUNBLIX /TAPAIIOIHBIX JIOTUK (JINTEPATBHBIX ITAPAJIO-
ruk win LPP-710ruk) — JIoruk, B KOTOPBIX CBONCTBA MAapaHEIOTUBOPEUNBOCTH
u (MJTH) TIAPAIIOTHOTHEI MMEIOT MEeCTO TOJILKO Ha YPOBeHe JIUTepajioBl, T. e. po-
MO3UTMOHAJIBHBIX TIEPEMEHHBIX U UX OTPHUIAHUIA.

Nszy4aenmio LPP-moruk mocssimeno Hemaso paboT. Tak, Hampumep, B pa-
6orax |Puga, Da Costa, 1988; |Petrukhin, 2019; Popov, 1999; |[leBsitkuH,
2018; [Fernandez, Coniglio, 2003; [Kapuenko, Tomosa, 2016| ussioxkenbr Heko-
TOpBbIE PE3YJIHLTAThl OTHOCHUTEIBHO JIOTUK JaHHOrO Kjiacca. K kmaccy LPP-
JIOTMK OTHOCSITCS M3BECTHAsI TPEX3HAYHAs apaHelrpoTuBopeyunBas joruka Cer-
te P! [Sette, 1953| u myambmas eii napanosnmas sorumka I' [Sette, Carnielli,
1995].

P. Jlesun u 1. Mukenbepr B |[Lewin, Mikenberg, 2006| 3amator aaropurm
nocrpoenusi LPP-matpur, onpese/sromnux Bechb KJIacC TaKUX JIOTUK.

NHuoit ajropuTM KOHCTPYUPOBAHUS JINTEPAJbHBIX MAPAJIOTUK — IOCPE-
CTBOM KOMOWHUPOBAHUSI MU30MOPQOB KJIACCUYECKON JIOTUKA — PACCMOTPEH B
paborax |Karpenko, 2000; [Kapuenko, Tomosa, 2016; Tomova, 2020|. ITpu
9TOM KJIACCHI JINTEPAJbHBIX [MaPAJIOTHK, MOJIYIEHHBIE TOCPEJICTBOM BhINIEyKa-
3aHHBIX METO/IOB HE 9KBUBaJEHTHBI. KJacc, 1mosrydeHHbit MeToI0M KOMOUHUPO-
BaHUs NU30MOPQOB SIBJISETCs JIUIIb OJKIACCOM KJIacca JIOTUK, 3aganabrx LPP-
MaTPHUITAMU.

I3BecTHO, WTO TpEeX3HAUHAs HapaHenporuBopednBas joruka Cerre P!
[Sette, 1953] m mapamosmast moruxa I! [Sette, Carnielli, 1995] moryT 6u1TH TIpei-
CTaBJICHbI KaK pe3yJjbTaT KOM6I/IHI/IpOBaHI/I$I JIOTUYECKUX OHepaLH/Iﬁ ABYX H30-
MOP(}OB KJIACCHYECKOI JIOTUKHU, COIEPXKAIINUXCS B TPe3HadHOl Jjioruke Bousa-
pa [Karpenko, 2000]. B pa6ore [Tomova, 2020] merox nocrpoenusi LPP-yroruk
[IOCPEJICTBOM KOMOMHUPOBaHU U30MOP(OB KJIACCUYECKON JIOTUKU PACCMOTPEH
Ha, 9eThIPEX3HATHOM CJIyIae.

Eciin koMbuHUpOBaHue JBYX TPEX3HATHBIX U30MOPQOB IIPUBOIUT K TIOCTPO-
ennio nByX LPP-jorumk — mapanenporuBopednsoii joruku P! u maparossoit
noruxu I', To KOMGHHEpPOBAHEE OHEPAINI YeTBIPEX YeTHIPEX3HAYHBIX H30MOD-
OB KJIACCUIECKOI JIOTUKHU TTO3BOJISIET Oy IUTh IIATh TapAHEIIPOTUBOPEUNBLIX,
[ATH ApAloJIHBIX U JiBe TMapaHopMaJbhble jgoruku |[Kapmenko, Tomosa, 2016
c. 69].

Tor dakt, uro goruku P! u I' npencrapisior coboit KOMOGUHAIIIO H30MOP-
doB, dBIIETCH CYIIECTBEHHBIM UX CBOHCTBOM B TOM CMbICJIE, YTO, IPUMEHSIS

! Turepanamu HasbiBaeM MHOXKeCTBO Lit Beex dopmyn Buga —Fp, rne —'p = p u ~Fip =
7

kp), s p € Var, Var — cdyeTHOe MHOXKECTBO IIPOIIO3UIMOHAJIBHBIX II€DEMEHHBIX.

—(~
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STOT METOJ y7Ke Ha JeTHIPEX3HAYHOM CJIydae, Mbl mosrydaeM obobmenns Pl u
I', B KOTOPBIX COXPAHSIOTCA BasKHBIC CBOIICTBA 3TUX Tpex3HAUHBIX LPP-j1oruk.
Tax, mssectro, uro P! u I' dbynxmmonamsno skeusanentasl |Kapnenko, To-
MoBa, 2016, c. 44|, rak ke u nosaydennsie 10 obomieHuii nonapHo QyHKINO-
HAJILHO 3BUBAJIEHTHBI, KDOME TOT'0, UeThIPEX3HAUHbIE apaHEeIIPOTHBOPEUNBhIE
060BIIEHNs 3a1aI0T OJJHY U Ty K€ HapaHeIPOTHBOPEYNBYIO TEOPHIO, uTo 1 P,
a TIaparoHbIe — Ty Ke TapamnoHyto Teoputo, uto u I [Tomova, 2020).

B namHHoit paboTe MbI IIOKaXKeM, ITO n-3HadHble 0606menns P u I, mosy-
YEHHbIE ITOCPEJICTBOM KOMOMHUPOBAHUS COOTBETCTBYIONINX U30MOPGOB KJIACCH-
9eCKOM JIOTWKH, 33Jal0T Te YKe TEOPUU, UYTO U [MAaPAHEIPOTHBOPEUYNBAs JIOTHKA
P! u napamnonnas soruxa I

2. Omnpenenenus

s mamux 1esieil B JIaHHON cTaThe yAO0OHO IpPEeICTaB/ICHHE JIOTHIECKUX
CHCTEM IIOCPEICTBOM Jiormdeckux marpuil. [Ipupesiem 31ech 6as3oBbIe oIpee-
JIEHU.

Onpepenenne 1. Ilycts Var = {p,q,r ...} — cueTHOE MHOXKECTBO IIPOIO3HU-
[UOHAJIBHBLIX HepeMeHHbiX 1 Con = {F},... F,} — KOHeYHOEe MHOXKECTBO IPO-
HIO3UIIUOHAJIBHBIX CBA30K, IJe KaxKJOoi cBA3Ke [} colocTaBiieHO HaATypaJbHOE
quciao a(F;), KoTopoe 0603HAYAECT THCIO €e apryMeHTOB. XOTst Obl JJIs1 OTHOTO
i € {1,...n} meer mecro a(F;) # 0. MuoxkecrBo Flor oupejessiercss HHIYK-
THUBHO:

(1) Var C For,
(2) Hns kaxkmoro Takoro F; € Con, uro a(F;) = k, F;(Aq,...,Ax) € For,
ecmn Ay, ..., A € For,

(3) Huuro unoe we npunamiexxur For.

Anrebpy dopmyn L = (For, Fi, ..., Fy,) 6yJ1eM Ha3bIBATH NPONo3uyuonaib-
HOLM A3BLIKOM.

[Iycrs A = (V, f1,..., fm) anrebpa TOro e THIIA, 9TO TPOITO3UITNOHATbHBII
a3bIK L, e V' — MHOXKeCTBO MCTHMHHOCTHBIX 3HadeHuii u f; — pynkuua Ha V'
TOIl »Ke MEeCTHOCTH, uTO u Fj.

Ounpenenienne 2. Yuopsyiouennast tpoiika I = (V) fi,..., fm, D), T1€
D CV — memycroe cOOCTBEHHOE IIOIMHOXKECTBO V', HA3BIBAETCH A02U4ECKOU
mampuyet s L. DaemeHTsl D OyIeM Ha3bIBATD Gb0CAECHHLMU 3HAYEHUAMU

M.

Omnpenenenne 3. Ouenkoti v popmynsl A B marpurie I st si3bika L Ha3bI-
Baercs Takoe orobpaxenne L 8 A = (V| f1,..., fn), 9ar0
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1. ecsm p — mponosuImoHaIbHas epeMernast, Toraa v(p) € V;

2. ecmu A1, As, ..., Ay — dopmynbl u F™ — n-MecTHasi CBsI3Ka si3bika L,
torga v(F"(Ay, Ag, ..., A)) = fM(v(A1),v(A42), - ,v(Ay)), toe f* —

dbyuknus Ha V| coorBeTcTByOMas F.

Ounpenesienne 4. Hekoropast dopmyrna A ectb masmosozua B M (cokparmen-
HO — Fon A), e.r.e. st Kaxkoit onenku v B 9 Bepuo, uro v(A) € D.

Omnpegenenune 5. Teopueit, mopoxkmaemoit 9N, HazbIBAEM MHOKECTBO BCEX TaB-
tosoruit B 9 u obosnavaem ero kak F(MN).

Onpenenenne 6. Popmysia B jorndecku ciemyer u3 MHOYX)KecTBa hopmyst [' =
{A1,Ay,..., Ap} B M (cokpamenno — I' Fop B), e.r.e. He CyIeCTBYET TaKoit
onienkn v B M, uro v(A;) € D nus kaxgoit A; € T, uw v(B) ¢ D.

Onpenenenue 7. OTHOIIEHNEM CJIEJOBaHUA, MOPOXKIaeMbiM )1, Ha3bIBAEM
muoKecTBOo Cn(IM) yropsimouenusix nap (I') B) Takux, 910 JIsl BCSIKO§ ONEHKN
v B IM, ecim v(I') € D, 1o v(B) € D.

Torpa oz sorukoii L 6ynem nonnmars napy (£, Cn(9N)).

[Tycrs marpura 91 co MHOXKECTBOM 0Aa30BBIX MATPUYIHBIX oneparmit P mo-
poxaer jgoruky Li, marpura 9y co MHOKECTBOM 0A30BBIX MATPUIHBIX OIIe-
pamuit ®o opoxkgaer jgoruky Lo. IIpu sTom marpunsr 9 u MMy — MaTpuis:
OJIMHAKOBOI MOIIHOCTH.

Omnpenenenne 8. Jloruka L1 dynrxyuonaisvro 6a40scuma B JOTUKY Lo, e.T.e.
mobast dyukims u3 $1 MOXKeT ObITh IPEJICTABICHA KAK CyHePIO3UIus’® dyHK-
it n3 Po.

Onpenenenune 9. Jloruka Ly ynkyuonasvro sxeusasenmma joruke Lo, e.T.e.

(1) moruka L1 dynkyuonasvro ea0dcuma B JOTUKY Lo 1

(2) moruka Lo is PyHKyuoOHaALHO 6A02CUMG B TOTUKY L1.

Omnpenenenue 10. Hszomopdom raaccuveckoli nponodutyuoOHasoHOlT A02UKU
HA3bIBAETCA JIOTUYECKas MaTpUIa, XapaKTepU3YIomas KJIaCCHIEeCKU KJIacC
TABTOJIOTUMA.

Cy1iecTByOT pasaudHbie (pOpMaJIbHbIE U COJEPXKATEIbHBIE KPUTEPHUH, Xa-
pPaKTePU3YIOIINE TapaHEIIPOTUBOPEUYNBOCTD, TTAPAIIOTHOTY, TAPAHOPMAJIBHOCTD.

B pab6ore |[Karpenko, 1999] moapobuo paccmorpen Kpurepuii $cbKOBCKOro
JI7IS TOCTPOCHUS TAPAHEIIPOTHBOPEUNBBIX JIOTUIECKUX cucTeM. B Hariem ucce-
JIOBAaHUU MBI OYIEM HCIIOJIb30BATH €0 «UMILJTHKATUBHO-HETATUBHYIO» YACTh:

2Omnepanueil Cynepro3nuIUE HA3BIBAIOT OIEPAIIO MOPOXKIEHUsS] ONHUX (DYHKIHIl depes
IpyTHeE C TOMOIIBIO (DOPMYII.
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Omnpegenenne 11. B cucreme napanenpomusopeuusoti JOTUKA He BepUUITA-
pyercs 3axon Jynca Croma A — (mA — B) |Jaskowski, 1969].

Onpenenenne 12. B cucreme napanoaroti TOruku He BepuUIUPYETCs 3aKOH
Kaasus (A — A) — A |Ciuciura, 2015|.

Onpenenenue 13. Jloruka Ha3bIBAETCH NAPEHOPMAALHOT, €CTTU OHA OJHOBPE-
MEHHO $IBJISIETCS U MTapaHeIPOTUBOPEYNBOI, U MTapaIoIHOMN.

3. Jloruku P! u I!

[TapamenporuBopeunBas Joruka Pl [Sette, 1953 u mapamosmasi jioru-
ka I' [Sette, Carnielli, 1995 urparoT HeHTpaILHYIO POTb B HAIMEM HCCIIET0-
BaHUU.

Ucuncnenuss P! u I' npejicrapiieHbl B S3bIKe, BK/IIOYAIONIEM OTPUIAHUE H
UMIIJTUKAIIIO B KaIeCTBE MCXOIHBIX CBI30K.

Axcnomarusannst P

(A1) A— (B— A)
(A2)(A-(B—-C)—((A—=B)—(A—=0))
(A3) (A — -B) = ((nA— —-—-B) = A)

(A4) (A— B) - (A — B)

[Tpasmio BeIBOJA: modus ponens |Sette, Alves, 1973|.

Ucuncienne Pl ceManTH4IecKn OJHO OTHOCUTETHHO caenyIomeil Tpex3Had-
HOW JIOTMYECKON MaTpHUIIbI:

ML = ({1,1/2,0}, ~p1, —p1, {1, 1/2}),

r7e —p1 U — p] OIPEIEIAIOTCS TabIUIaMU

Tz | “p1x —=p1 |1 2 0
1 0 1 1 1 0
2] 1 2|1 1 0
0 1 0 1 1 1

Ucuncienne I' aKCHOMATH3UPOBAHO IIOCPEICTBOM CJIETTYIOINX ~CXEM
AKCHOM:

(Al) A—» (B— A)
(A2) (A (B—=C)—= (A= B)— (A= 0))
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(A3) (-—A — -B) = ((—mA — B) = -A)
(A4’) =—~(A — B) —» (A — B)
[Tpasusio BeiBOgA: modus ponens |Sette, Carnielli, 1995].

Ucuncnenne I' ceMaHTHYECKH HOJHO OTHOCUTEILHO CJIEYIOIIEH TPeX3HAU-
HOH JIOTMYECKOU MaTpUIbL:

ML = ({1,1/2,0}, ~ 11, =11, {1}),

TIe T U —> 1 OIPEHesIIOTCsST TabIUITaMmI

x | ne —-n |1 Y2 0
1 0 1 |1 0 O
21 0 211 1 1
0 1 0 1 1 1

Ormerum HeKoTOpbIe cBoiicTBa P 1 I,

Jloruka P! dynkimonanbHo sKBuBajeTHa joruke I |Kaprierko, Tomosa,
2016, c. 44].

P! u I' apusmorcs KoMOHHAIMEH JIOTHYECKHX OIIEPAIMH JIBYX H30MOP-
OB KIACCUIECKON JIOTUKU, COJMEPKAIUXCsI B TPEX3HAUYHO Jjiornke bBousa-
pa |Karpenko, 2000, p. 34].

B pab6ore [Tomova, 2020| npuseeHbl YeTbipex3HauHble 0000MIEHNs] JIOTUK
P! uI', mosy4emHnble METOIOM KOMOHHIPOBAHES H30MOPMOB KIIACCHIECKOIT JI0-
rukn. Jlokazano, uto (1) maTh deThpexsHadnbx obobmennit P! sagator Ty e
IapaHEeIPOTHBOPEYUBYIO Teopuio, uTo u Pl (2) marh uerbipex3Haunbrx 0606-
mennii I' 3a7a10T Ty ke mapamnosnyio Teopuio, uto u I'. B aroii ke pabore
OBLIO CHEJIAHO CJELYIOIIee IIPeII0I0KEeHNe:

BCe N-3HAYHBIE JINTEPAJbHBbIE [MapPAHEIPOTUBOPEUYUBLIE MAaTPUIIBI
(I/I HE Hapa,HO.HHI)Ie) n BCE N-3HaYHbIC JIUTePaJIbHbIE IIapalloJIHbIe
MaTpunbl (M He HapaHeNpPOTUBOPEYUBBIE), IOJIYUEHHBIE MOCDPE]I-
CTBOM KOMOMHMPOBaHUSI H30MOPQOB KJIACCUIECKON JIOTUKH, TIOPOXK-
naior Te ke Teopu, uro u M u ML

Jasee, nepeiizeM K pacCMOTPEHUIO BBIMIEU3JIOKEHHOTO TPEIITOI0KEHUSI.
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4. IlocTpoenue n3oMop@doOB KIACCUIECKON JIOTUKU

st mocrpoennst n3oMOpdOB KJIACCUIECKON JIOTUKN UCIOIB3YIOTCA (DYyHK-
A TIePEeBOJia ITPOMEXKYTOUHBIX HCTUHHOCTHBIX 3HadeHwmit. Takasi yHKITHS
KaXKJIOMy HPOMEXKYTOYHOMY 3HAYEHUIO COIIOCTABJISAET OJHO U3 KJIACCUYECKUX
suadennit — (0 wian 1. Tak, Ha TpEeX3HAYHOM CJIydae UMEJIOCh TOJIBKO JiBe (DyHK-
MU [IePeBoJIa: TIepBasi epeBo/IIa KICTHHHOCTHOe 3HadeHue 1/2 B 0, a Bropast —
B 1 [Kapnenko, Tomosa, 2016, c¢. 17]. Ha geTbipex3HadHOM Ciiyuae UMeeM yiKe
gerbipe Takue Gyukuun |Tam xe, c. 66].

B cayuae n-suadnoii sorunkn nmveem 2" 2) dyukimii nepesoa;

n—2 2 1 ,

1. fi(x) mepeBomuT BCEe MPOMEIKYTOUHBIC 3HAYEHUA =7, ..., ~=7, == B 0;
n—2 2 1 ,

2. fo(r) mepeBOANT BCce MPOMEXKYTOUHBIE SHAMEHUA 1, ..., =7, 7—7 B 1;

3. f3(x) mepeBomUT MPOMEKYTOYHBIC 3HAUCHUST Z—:%, ce % Blmu ﬁ B 0;

n—2 n—2
2(n-2), fotm—2 () mepesopuT mpoMexkyTouHOE 3HAdeHHe —; B 0 M IIPOMEXKY-
TO4HBIE 3HAYeHHs =5 ... —2- L g,
n—1" "n—1"n-—1

Jlornaeckast MaTpuIia n-3HATHBIX N30MOPQOB KJIACCHIECKON JIOTUKU BBITJIsI-
JIAT CJIeLYIOIHM 06pa30M>:

m = <Vn7_‘i7_>’i7-D>7

rae V,, = {1, Z—j, ce %, ﬁ, 0} — MHOXkKECTBO MCTUHHOCTHBIX 3HAYEHHUIA,
1=1,2,... ,2("’2), D — MHOXeCTBO BBIJIEJI€HHBIX 3HAUEHMIA.

Ucnonbaysi coorBeTcTByOMME (PYHKIIUNA [I€PEBOJIA, TOJIYIAEM 2(n=2) oTpu-
nanuit u 2”2 pvmrkanmii. [TpuBenemM HECKOJIBKO ITPUMEPOB COOTBETCTBYIO-

MAX TabJINAI, HICTUHHOCTH.

x 1T 12X 3T e To(n—2)T

1 0 0 0 0
n—2
n=2 | 1 | 0 | 0 1
231 |0 |0 0

2
21| o | o 0
Al o |1 0

0 1 1 1 1

3B paMKax HAIIEro MCCIIEIOBAHMS PACCMATPUBAIOTCS JIOTHYECKHE CHCTEMbI, CHOPMYITHPO-
BaHHBIE B IIPOINO3UIMOHAJIBHOM f3bIKE, BKJ/IIOYAIOIIEM TOJIBKO JIMIIb OTPUIIAHUE U UMILINKa-
U0 B KaYeCTBE MCXO/THBIX CBSA30K.
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n—2 n—3 2 1
e IR e S el WL
1 |1 o0 0 0 0 0
n2ll 1 1 1 11
n—1
311 1 1 11
11 1 1 11
(1 1 1 1 11
0 |1 1 1 1 11

—2 |1 =7 o 71 n1 0
1 (1 1 1 1 1 0

n=2 ] 1 1 1 1 0
-3

n3l1 1 1 1 0

201 1 1 1 1 0
1

L1 1 1 1 1 0
0 |1 1 1 1 11

Torna nmeeM ciieayromnue JIOrnIecKne MaTPUIlbl, COOTBETCTBYIOIIIE H30MOP-
daM KracCuIecKol JIOTUKM:

iUtl = <{17 27:27 ceey %7 ﬁao}a 1, 71, {1}>7
— n—2 2 1 n—2 2 1
m? - <{1) n—1°"""r'np—1° m70}7_‘27_>2){]—7 n—1°""""np—1° m}%
s):)/t3 = <{1727:2""7%,ﬁa0}7_'35_>37{15%7"‘7%} ’
i):)/t2(n—2) = <{17 %7 K} %7 ﬁao}a T2(n—2), _>2("—2)7{17 27:?7 ceey %7 ﬁ})

TakuM 06pasoM, HCHOMBL3YS (DYHKIUH IEepeBOJa, BO3MOXKHO ITOCTPOUTD
2(n=2) yzomopdos Kiraccudeckoii soruku. Kiace BblIeIeHHBIX 3Hadenuii D B
BBLIIIIEIPUBECHHBIX MATPUIAX 3ABUCHT OT TOTO, KaKue 3a9eHns (PyHKINU TIepe-
Boza f1(x), f2(x), ..., fon—2) COHOCTABIISIOT IPOMEXKY TOUHBIM 3HATECHUSIM, €CJII
IPOMEXKYTOYHOMY 3HAMEHHUIO COIMOCTABJISETCA 1, TOrIa 9TO 3HAYCHHE BKJIOTA-
eTcs B KJIacC BBIIAEJICHHBIX 3Hadenuii D.

Meron KoMOMHMPOBaHMSI U30MOP(OB COCTOUT B IOCTPOCHWH TAKON JIOTI'H-
YEeCKOIl MAaTpPUIbl, B KJACC MAaTPUYHBIX ONEpPaluii KOTOPON BXOJAT OLEPAINNA
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U3 JBYX pas3juvHbIx m3omopdos. Ilpu sToMm Kiacc Bblae/IeHHBIX 3HadeHuil [
GepeTcst TOYHO TAKOl e, KaK B H30Mopde, I3 KOTOPOro B3aTa MMILTHKAIMs ..

Hamee, mpuMeHNB MeTO KOMOMHIPOBAHNS M30MOPQOB KJIACCHIECKON JIOTH-
KU, MBI TIOJIYYUM KJIACC N-3HadHbIX LPP-toruk. Dror Kinace cocront uz 2274

JIOTHK, BK/IOUas camu mzomopdol, mwmm 2274 — 2(n=2) [ PP_joruk Ge3 u3o-
MOpQOB.
5. N-zpauyable LPP-jgorukm

OrHocuresibHO Kiacca LPP-jtoruk, mosydeHHBIX MOCPeIcTBOM KOMOUHUPO-
BaHs U30MOP(}OB KJIACCHYECKON JIOTHKH, CIIPABEJINBDI CJIEIYIOIINE YTBEPKIe-
HUSL.

YrBepxkaeuue 1. Jloruveckne MaTpuiibl BUIa

o _ n—2 2 1 _ -2

1—<{1,m,...,m,ﬁ,[)},_‘h—)k,D),F,Hek—273,...,2(n )Hk#]-v
D — MHOXECTBO BbIJCICHHBIX 3HAYCHHIT, I

o _ n—2 2 1 ' n—2 2 1 S
mQ - <{17n_la"'7n_17n_170}7_'17_>27{17n_17"'7n_17n_1}>7 rope v =
1,3,... ,2("_2) U 1 # 2, OIPENIENIS0T KJIacC MapaHelIPOTUBOPEIUBBIX JIOTHK.

Jloxaszameavcmeo. Cornacuo onpeneenuio [L1] B IOrMIecKnX MaTpUIax, 3a-
JAIONINX [MapaHeIIPOTUBOPEYNBLIE CUCTEMBI, He Bepudunupyercs 3akon JlyHca
Ckora A — (A — B). Ilokakem, aro marpunsr IS u MS orBevaror omnpee-
sienuto [I11

(1) Hoxaxkem yrBepzkenue gt marpuist ], Heobxonumo nmokasars, ITo
Haifisiercs Takas ornenka v B M3, uaro v(A = (-1 A — B)) = 0.

Nmiummkanus —, (K # 1) TakoBa, 910 Haifijercs mo KpaifiHeil Mepe OjiHO
Takoe IMPOMEXKYTOUHOe 3HadeHue *, 41o v(x — 0) = 0.

Homycrum, v(A) = % u v(B) = 0.

Torna v(—1A) = 1 (cormacuo Tabmune st —1) u v(—A —; B) = 0, a,
saaant, 1 V(A — (—1A = B)) = 0.

Takmv obpaszoMm, MBI 06ocHOBaMH, 9TO B ] HalijeTcd Takas OIEHKa U, 9TO
’U(A —k (—|1A —k B)) =0.

(2) Hoxaxkem yrBepkenue gt marpunst MG, Heobxonmmo mokasars, IT0
Haiijiercst Takasi onenka v B MG, uro v(A —o (—;A —2 B)) = 0.

Homyctim, v(A) = *, Thge % — TaKoe NPOMEXKYTOYHOE 3HAYEHHE, HUTO
—i(x) =1 (i # 2), u v(B) = 0. Torma v(—;A —2 B) = 0. B cuy omnpee-
JIeHUsl JIsl —9, OueBHIHO, 4T0 V(A —9 (—;A —9 B)) = 0.

410 BaXKHO, €CJIM JIOTHKA PACCMATPHBACTC B KAdeCTBE JIeyKTHBHOM crucTeMbl. Takmm
006pa3oM BBIOpaHHBIN Kjacec [ rapaHTHUPYyeT, YTO B CJIydae MapaHEIPOTHBOPEUYUBON JIOTUKU
COOTBETCTBYIOIIEE OTHOIIEHHME JIOTUYECKOrO CJIEJIOBAHUs He OyJeT SKCIUIO3MBHBIM, B CJIydae
MAPATIOJIHON JIOTUKY HE Oy/IeT MMILIO3UBHBIM (COOTBECTBYIOIUE onpeeneans cM. B [Kapmen-
ko, Tomona, 2016} c. 32-33]).

aBI)I6I/IpaeTC$I B 3aBUCHUMOCTU OT —>f.
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Taxmm obpazom, MeI 0bocHOBaJIN, uTO B 95 HaligeTcsa Takas OIEHKa v, 9TO

U(A —9 (‘%A —9 B)) =0. |
YrBepxKkaenue 2. Jloruueckne MaTpuIibl BUIa
M = ({1,222, ... 2 L 0h =, (1), tae b =2,3,...,207D n k£ 1,
u

s = ({1,2=2, ... -5, L 0h, 2, =, D), e i = 1,3,...,20072) m i #£ 2

n D — MHOXKeCTBO BbIJICJICHHBIX 3H&quHﬁ6, OIIPEAE/IAIOT KJIaCC ITapallOJIHbIX

JIOI'UK.

Jloxazameawvcmeo. CornacHo onpejesenuto [12] B IOrHYecKnx MaTpUIax, 3a-
JIAIOIINX [apaloJiHble CUCTEeMBbI, He Bepudmunupyercs 3akon Kmasus (-4 —
A) — A. Tlokaxkem, uro Marpuiel T u MY orBevaroT onpeeIeHno

(1) Hoxaxkem yrBepkenue gt marpuist . Heobxonmmo mokasars, 410
Haiijiercs Takast oreHka v B MY, uaro v((—xA —1 A) =1 A) = 0.

Homyctim, v(A) = %, Thge % — Takoe NPOMEXKYTOYHOE 3HAYEHHE, HUTO
—k(x) =0 (k #£1).

Torpma v(—xA) = 0, a, 3naunt, v(—pA —1 A) = 1. Torua, B cuiy oupejese-
HHST —1, odeBHIHO, 9TO v((—1A —1 A) =1 A) = 0.

Takum obpaszom, MbI 0bocHoBasn, 4To B IM] Halijercs Takas OIeHKa v, ITO
’U((ﬂkA —1 A) —1 A) =0.

(2) Jokaxxem yrBepkaenue ajist Marpunsl 5. Heobxoaumo nmokasars, 410
Haiiercs Takas onenka v B MY, aro v((—2A4 —; A) =i A) = 0.

Homnycrum, v(A) = %, TJe * — Takoe NPOMEXKYTOUYHOE 3HAUEHHE, UTO
v(l = %) =0 (i #2).

Torga v(—2A) = 0 (coryacuo Tabune st —g) u v(—2A —; A) = 1. Jlanee
nmveeM, 910 U((—24 —; A) —; A) = 0.

Taxum o6paszom, Mbl 000CcHOBaIH, UTO B I HalijgeTcst Takasl OIEHKA U, 9TO

U((_|2A — A) — A) =0. [ |

Taknm obpaszom, yreepxenus [I] n [2] onpenessiior coiicra sornaeckux
MaTPHUIIL, OIPEIEJISAIONINX KJIACCHI N-3HAYHBIX TAPAHEIPOTUBOPEUNBBIX U Hapa-
TIOJTHBIX JIOTHUK.

Hasee, MoxkHO moKa3aTh, uTo Marpunsl 7 n M5 3ana0T Ty Ke HapaHe-
nporuBopednByio Teopuio, uro u ML, a marpuisr M u M5 3ama10T Ty Ke
aparosHyio Teopuio, aro u M. JlokaskeM COOTBETCTBYIONUE YTBEPAK ICHMUSI.

Vreepxkaenne 3. Jlorunueckas MaTpuIa BHUIA
§:<{1727:%7"‘ 2 1170}7ﬁ17_>k7D>7 Fﬂek:2737"'72(n_2)ﬂk7§17

Y m—1° n—
HHIYIUIPYET Ty ¥Ke IapaHelPOTUBOPEUNBYIO Teopuio, uto u Marpuma I L,

6BbI6I/IpaeTCH B 3aBUCUMOCTHU OT —»;.
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Zoxaszameavcmaeo. JlokazaTebCTBO yTBEPKIEHUS CIeyeT u3 (pakToB:

(1) ecsm marpuna I sBisieTcss TOMOMOPGHBIM TPOOGPa3oM MaTpuiibl N, TO-
raa E(O) = E(M) [Bolc, 1992 p. 21].

(2) marpuma 93 ecth romomopdHbIit Tpoo6pas MaTpuist ML oTHOCHTEBHO
oTobparkeHns h:

2 1
0, ecmxe{i=F 1,...,m,m}nm—>ky:0—>ky,

_ 2 2 1
h(z) = q1/2, ecimx € T e U T =y =1 =y,

xz, ecmz € {1,0},

rrey € {1,222, 2 L 0}, k=23,....20"D nk#£1
|
YrBepxxkaeuune 4. Jlormueckast MaTpuiia BUIA
mg = <{1’%""’n21’n 1)0} _"La_>2a{17n 17"'7%7% >7 rge 1 =
1,3,...,20072) g 4 # 2, HHAYIUPYeT Ty YKe TMapaHelpOTHBOPEUNBYIO TEOPHIO,

aro u marpuna N
Zoxaszameavcmaeo. loka3are/lbCTBO yTBEPKIAECHUS CIelyeT u3 (paKkTOB:
(1) ecau marpuia M sBasgercs roMOMOPMOHBIM IPOOOpPa3oM MaTpuils N, To-
raa E(ON) = E(M) |Bolc, 1992, p. 21].

(2) marpuma 9 ecth romomopdHbIil TpooGpas MaTpuis: ML orHOCHTEBHO
oTrobparkenns h:

1, ecmwe {22 . 2 L}
h(z) =12, eemze {22 . . 2. Llu—z)=1,

xz, ecmz € {1,0},
rei=1,3,...,20072) g £ 2
|

YrBepxkaenue 5. Jloruyeckass MaTpuIia BUIa
={1,2=2 -2 L0}y, = {1, tre b =2,3,...,207D m k£ 1,

'n—1'n—-1"
HHJIYIUPYET Ty ¥Ke IapalojHyio TeOpHIo, 4To i MaTpuia L.

Joxaszameavcmaeo. JokazaTe/ibCTBO yTBEPKIEHUS CIeyeT u3 (PaKkTOB:

(1) ecsm marpuna I siBasiercsi TOMOMOPGHBIM TPOOOPa3oM MaTpuiibl N, TO-
raa E(ON) = E(M) |Bole, 1992, p. 21].
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(2) marpura MY ectb roMOMOPQHBLIT IPOOOPA3 MATPUILHI M orHOCHTETBHO
oTobpaxkenus h:

0, ecmuxe€ Z—:%,...,%,ﬁ}n—'k(w)zl,
h(z) =1 1/2, ecom x € {Z—:%, cee %, ﬁ} u —(x) =0,

x, ecmmz € {1,0},
e k=2,3,...,2072) y k£ 1.
n

yTBep)K,Z[eHI/Ie 6. ﬂornquKaH MaTpHUIla BUIA
2 . _ .
<{1an 17" n—1’ n— 170} _'27_>Z7D>a rae v = 1’3’”.’2(71 2 u t 7& 2,
I/IH,HYIH/IpyeT Ty 7Ke MapaIoJHyI0 TEOPHIO, 9T0 1 MaTpuia ML,

Zoxazameavcmaeo. JlokazaTebCTBO yTBEPKIECHNS CIeyeT n3 (pakToB:

(1) ecim marpuna I sBIsIETCST TOMOMOPGHBIM TPOOOPa3oM MaTpuisl N, To-
ra E(ON) = E(M) |Bole, 1992, p. 21].

(2) marpura M ectb roMOMOPQHBLT TPOOOPA3 MATPUILHI M ornocuTEMIBHO
oTobpazkeHust h:

1, ecmxe{i= 1,...,%,ﬁ}nm%iy:1—>iy,
h(z) = q1/2, ecinx € Z—j,...,%,ﬁ}nx—nyzo—ny,
T, ecam T € {1,0},
rney € {1,2=2,..., -2 L0}, i=1,3,....207 D n k £ 2.

6. 3akJrodeHue

B pabore 6b110 m3102K€HO 00600IIIEHTE AJTOPUTMA, IOCTPOEHUS N-3HATHBIX
LPP-joruxk mocpeacTBoM KOMOMHMPOBAHMSI M-3HATHBIX U30MOPQOB KJaccude-
CKOH JIOTUKMH. BbI.HI/I OIIpeIeJICHbI CBOICTBa JIOI'MYECKNX MaTpuil, COOTBETCTBY-
IOIINX [TaPAHEIIPOTUBOPEYNBLIM U IMapAIOJIHBIM JoTuKaM. JlokazaHo, 9TO MaT-
puner M; u NS 3a7a0T Ty Ke IAPaHEPOTHBOPEUYUBYIO TEOPUIO, YTO WU JIOI'H-
ka P, a marpumer MM u IS Ty ke mapamosHyio Teopmio, uTo u jornka It
B 3TOM CMBICJIC OHH MOT'YT PAcCMATPHBATBLCA KAK N-3HAMHBIC 0600menus P!
u I'. B jaHHOlN cTaThe He 3aTparmBaJjCs BOIPOC O (DYHKIHOHAIBHBEIX CBOfi-
cTBax 00ODIIEHNIH, OJTHAKO, BEPOSTHO, KAK B CJIydae C TPEX3HATHBIMU U IEThIPe-
3HAYHBIMU JIOTUKAMU, AapAHEIPOTHBOPEYNBLIE U [TaPAIIO/IHbIE 0000IIeHUs Oy-
JyT MonapHo (byHKIMOHAIBHO 3KBUBaJIEHTHBI. OTHOCHTEIBHO IMapaHOPOMaJ/Ib-
HBIX LPP-oruk cmemaem mpemmooKeHne, ITO JIOTHIECKAE MATPUITHI BIIA
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M= ({1,2=2 ..., 2 10}~ D),

' n—17 ’n—1’n-17
rei=3,...,2072 k=3, ...,202 yi£E,
OIIpeaesIdAroT KJIacC ITapaHOPpMaJIbHBIX JIOTUK.
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Abstract: Paraconsistent and paracomplete logics allow to work with contradictory and
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Introduction

The aim of this paper is to reconsider the logical aliens argument. The term
“logical aliens” was coined by James Conant |Conant, 1991|, while the argument
originates in the Introduction to Frege’s book “Grundgesetze der Arithmetik”
|[Frege, 1893| where Frege argues against psychologism and its understanding of
what kind of thing the law of logic is. He suggests that we should imagine that
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if men or other beings were discovered who could reason successfully basing
on the other laws of logic. For Frege it is impossible, and therefore is to be
considered as a “hitherto unknown type of madness” |Frege, 1964, XVI|. This
argument is a part of Frege’s whole conception of logic, which is essentially
antipsychologistical. The triumph of antipsychologism as a result of the con-
troversy over psychologism in logic on the cusp of the 19th and 20th centuries
formed a language of the philosophy of logic and its basic distinctions for a sig-
nificant period. However, a growing number of recent researches suggest some
new categories in which logic could be understood. This gives an opportunity
to catch the logical aliens. Therefore, in order to investigate who logical aliens
are, one should first find out how logic relates to human reasoning. In that
regard, the normativity of logic is of our greatest interest. In the first section,
I want to present the logical aliens argument. Then I will outline some current
ideas in philosophy of logic. The third section will be a step back to logical ali-
ens in order to establish that the possibility of logical aliens’ existence includes
non-logical dimensions.

Still, why do we need to make efforts to find out who logical aliens are?
This problem looks like another variation of the philosophical problem of the
Other. It is formulated with respect to the defined professional group, whether
that be philosophers, logicians, psychologists, etc. There are a lot of possible
characteristics of division. And there a pertinent question arises, whether we
really need another one, based on the specific character of the logical reasoning.
Within this context, three kinds of risk are possible. First, there is a danger
to divide people straightforwardly and uncompromisingly into two categories:
people who reason like me/we/all of us/the majority and the Others. It looks
like a logical orientalism. From historical perspective it became a problem in
the days of the construction of the first intelligence tests. The second kind of
risk is to ignore the consistent profiles of the reasoning in favour of globalism.
The third one is relativism, so that logic loses the connection with rationality
and cannot be appointed as “arbiter in the conflict of opinions” [Ibid., XIX].
How is it possible to avoid these traps?

1. Logical aliens argument

Some of Frege’s ideas concerning philosophy of logic will be our starting
point in our search. Since Frege attempts to underpin arithmetic by using
logical axioms, he first has to provide some evidence that logic has an inde-
pendent existence from the mind. In the introduction to “Grundgesetze der
Arithmetik” he gets into an argument with psychologists regarding the ques-
tion of the origin of the logical laws. First of all, the laws of logic and the
psychological laws should not be confused, otherwise it leads to the breaking of
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the distinction between the objective and subjective. The laws of logic are the
laws of truth itself, while psychological ones only concern “taken to be true”.
For this reason, it is impossible to discover the former kind of laws by describing
someone’s thoughts. Controversially, logic appears as an absolute point of view
and, therefore, takes on the role of the court, which points out whose reasoning
is correct. In this sense, logic is descriptive (it describes the laws of truth) and
normative for thought. Its laws are “the most general laws, which prescribe
universally the way in which one ought to think if one is to think at all” [Frege,
1964, XV]. Only in this sense, they can have a special title “laws of thought”.

Nevertheless, there are no creatures “whose laws of thought flatly con-
tradicted ours and therefore frequently led to contrary results even in prac-
tice” [Ibid., XVI|. For Frege, here it would be a kind of madness, that, however,
nobody saw, whereas in contrast the psychological logician could only say:
“those laws hold for them, these laws hold for us” [Ibid., XV]. Frege concedes
that there could be some beings governed by induction rather than deduction,
but they obtain the same result using other proceeds. Thus, Frege postulates
the one world, and logic correctness remains the unique criterion for reasoning
correctness. In other words, the laws of logic are constitutive for rationality.
However, there remain two main questions. The first one inherited from Plato:
if these laws are ideal and we cannot furthermore see or touch them, how can we
conceive them? We cannot perceive these laws in order to characterise them.
We cannot use consistency of the system as well, because there can be more
than one unique consistent system. We have to refer to some of our intuitions
or experience or to establish in a formalised manner what to start with. The
last decision pertains to David Hilbert, and Frege strongly disagreed with this
approach. The second is, even though it is possible to discover logical laws, it
should be first justified why we should follow them.

Frege’s conception of logic is directly related to the basic notions and dis-
tinctions of his time. The uniqueness of logic was a common point for all
researchers involved in this argument, and logicians should find foundation for
this logic. The controversy was about three main issues: constitutiveness of
logic, descriptiveness, and normativity. The first issue is, whether this unique
logic is constitutive for our reason, that is, if we really cannot help but think
in accordance with its rules. The second is concerned with the possibility of
logic as empirical science, which had its substance in the psychology of thought.
The third issue is about normativity. The statement that logic is normative for
reasoning is widespread. This was a common point for some psychologism sup-
porters (e.g., Wilhelm Wundt) and antipsychologists, so it would be inaccurate
to say, that there is an opposition between logic as descriptive (psychologists)
and normative, or prescriptive (antipsychologists) science. If there is only one
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correct system and it is normative, one should inviolately follow its rules under
any circumstances in order to stay rational. Then logic becomes a Procrustean
bed for human reasoning. On the other hand, it is inappropriate to deny the
laws of logic as irrelevant to human reasoning or to relativise rationality towards
different kinds of societies.

2. Challenging Frege

There is a plethora of problems related to the controversy over psychologism.
Some of them receded into historical distance, for example, by now nobody
holds a view that logic is a descriptive science with its grounds in the empirical
psychology of thought. The idea of constitutiveness of logic is not widespread
as well. Some of the questions appear in a new light, while some hold their
sway. However, the Frege’s argument is challenged due to the ideas that will
be presented below.

2.1. Constitutiveness of logic

The idea of constitutiveness was more typical for psychologists, because they
undertook attempts to derive logic from real thoughts. However, not only they
advocate this idea. At least Kant and early Frege were of the same belief. Frege
forewent this thesis only in “Grundgesetze der Arithmetik” |[Linnebo, 2003|. For
example, Robert Hanna tries to defend the “broadly Kantian theory of human
rationality”, namely, that there is a protologic constitutive for human cognition.
All the logical systems are developed on the base of this protologic. However,
“protologic itself is neither a classical or elementary logic, nor a nonclassical
logic, nor strictly speaking even a logical system as such, but is instead an
all-purpose logical tool-kit used for cognitively constructing, analyzing, and
comparatively evaluating logical systems” [Hanna, 2006} p. 133]. We are hardly
capable to say something about such protologic. In any case, if it even exists,
it does not lead to the innateness of logic. Logical form is not something preset
and “revealing of the logical form is an inventive, design, engineering activity
that uses a limited set of tools and is focused on specific goals” [Dragalina-
Chernaya, 2015|, p. 126], therefore, we are responsible for this process. Logic is
neither an inborn component of our reason, nor a kind of necessarily developing
(in Piaget-style) competence.

Participants of the controversy over psychologism dissented on what the
boundary of logic is. It was more typical for psychologistic thinkers to base their
theories upon traditional logic, while the antipsychologistic view is inextricably
connected with the origin of symbolic logic. Nevertheless, both groups could
not even imagine the possibility of alternative logic systems. The controversy
over logical pluralism became possible after the first alternative logic systems
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had been offered. The main claim of logical monists® is that there is only one
correct logic. On the other hand, logical pluralists underline the idea that there
is more than one correct logic?. Nevertheless, no matter what belief one holds,
the notion of the uniqueness of logic has been challenged.

2.2. Normativity of logic

The issue of the normativity of logic remains dominant. A significant num-
ber of articles are published annually with the focus on this question. Sev-
eral authors have abandoned this idea completely [Lukasiewicz, 1957; Zaytsev,
2018; [Shramko, 2014} Shramko, 2018|, because logic appears to be a science
concerned with ontology and has nothing to do with reasoning. This approach
is a part of the realistic view on logic, that is, “the fundamental principles of
one logic or another turn out to be just specific ontological preconditions im-
posed on the given logical world” |[Shramko, 2014, p. 126]. On the other hand,
Van Benthem writes: “And I think the following should be obvious: if logical
theory were totally disjoint from actual reasoning, it would be no use at all,
for whatever purpose!” |[van Benthem, 2008, p. 69]. Moreover, let us imagine
a logician who does not follow identity law (here we refrain from the discus-
sion about the question, what it means to follow the logical laws). We would
be startled by such a meeting. Possibly, we would even exclaim, that this is
“a hitherto unknown type of madness!”

Of course, there are some difficulties with the normativity thesis. Only the
most important will be presented below. Firstly, a sufficient amount of experi-
ments (e.g., the classical ones undertaken by [Wason, 1966] and [Byrne, 1989])3
have shown that not only did the people with mental disorders or uneducated
people commit logical fallacies systematically, but also educated western people
did. Nevertheless, it does not look like they all are not rational at all. “If the
rules of inference are considered to be an a priori condition of the possibil-
ity of rationality as such, people who statistically violate these rules should be
deemed as irrational. However, how can non-rational beings act adaptively, sur-
vive and even evolve?” |Dragalina-Chernaya, 2015, p. 126]. Secondly, logicians
can formalise, or develop a logical model of the particular aspects of different
subjects’ reasoning. For example, Stenning and Lambalgen have modeled some
patterns of reasoning of autistic people and children with ADHD (attention
deficit hyperactivity disorder) |[Stenning, van Lambalgen, 2007|. If these pat-
terns are persistent, can be formalised and sometimes lead us to new unusual

See, e.g., |Read, 2006].
2See, e.g., |[Shapiro, 2014].
3Some details concerning cross-cultural studies will be discussed in the next section.
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practical results?, where is a clear dividing line between such models and other
logical systems? Should we regard such models as normative? Thirdly, there
are many logical systems, which have a different conception of what logical
consequence is. This is a big question of whether we are able to prefer one
system to another. If yes, how do we choose the correct one? If there is no
core, or canonical application of logic, we should assign the incommensurability
of the different forms of reasoning. Nevertheless, even if we want to find only
one system, which is correct and normative in an absolute sense, we get caught
in a vicious circle. Justifying the normativity of logic towards reasoning, we
postulate an ideal reasoning subject, but the normativity of such a subject’s
reasoning is due to the fact that he is guided by logical norms |[MacFarlane,
2004; Dragalina-Chernaya, 2015|. Fourthly, deductive reasoning warrants too
many resources, so in some situations it is not rational to inference taking into
account all possible models. There are some situations when it is not rational
to perform deductive inference.

Stenning and Lambalgen offer to abandon the idea of the normativity of
logic in a traditional sense, namely, that everybody should obey the rules of
the classical logic system in all circumstances. Their claim is that absolute
distinction between valid and invalid arguments cannot been found. Our reas-
oning is domain dependent and the valid schemata is governed by the domain in
which one reasons and by an individual’s purpose. Therefore, reasoning can be
viewed as consisting of two levels. On the first level one establishes the domain
of reasoning and its formal properties (“reasoning to an interpretation”), and
only after this within this domain one starts to use formal laws and is guided
by them (“reasoning from an interpretation”). The first part is informal, while
on the second level we can consider the normativity of logic in a familiar sense.
So that we can speak about logical fallacies in frames of every system |Stenning,
van Lambalgen, 2008|. Vladimir Vasyukov accounts as well that in the era of
non-classical science the choosing of a logical system involves also a non-logical
dimension, and “scientific pluralism should also be perceived as a consequence
of the variability of the system of social values and goals, dictating the choice
of various research strategies” [Vasyukov, 2015, p. 82].

It is one of the possible approaches to the normativity of logic. As one
can see, Stenning and Lambalgen try to maintain the idea of normativity, and
they are constrained to take into account an informal reasoning: in order to
understand if someone follows the logical laws, we should first establish how
one has interpreted the task.

4For example, some big companies have started adjusting working areas for autistic people
|Patterson, 2018|.
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2.3. Logic and culture

Frege (whose starting point was logical theory) argued the normative status
of logic for all people, including people from other cultures: if one does not
think logically, one does not think at all. Anthropologists (who observe people
of other cultures) noticed that people could think successfully violating basic
logical laws, and sociologist David Bloor relativised logic towards social insti-
tutes. Bloor analysed some reasoning patterns of the Azande people when they
were asked about some aspects of magic, which was a significant part of their
lives. The Azande took as true two beliefs in contradiction and did not change
them after researchers highlighted the contradiction. Bloor concluded, that
there were a lot of forms of logics, for instance, logic of the Azande, western
logic etc. and noted: “The Azande have the same psychology as us but radically
different institutions. If we relate logic to the psychology of reasoning we shall
be inclined to say that they have the same logic; if we relate logic more closely
to the institutional framework of thought then we shall incline to the view the
two cultures have the different logics” |Bloor, 1976, pp. 129-130].

Nevertheless, it is not difficult to cognise, that the Azande do not have
logic as a theory of formal systems, they have some patterns in their reasoning.
What Bloor is talking about is not logic. May be the Azande do not think at all,
as Frege believed? However, they are successful in their practices and logical
analysis of their beliefs can even destroy their practice. Six years earlier in 1931—
1932 the soviet psychologist Alexander Luria undertook a seemingly similar
study with undereducated people that lived in kishlaks of Uzbekistan. However,
he distinguished between logic and the process of reasoning, and he proceeded
from the thesis of the uniqueness of logic. Luria gave to participants various
tasks and observed how different groups deviate from the logical solution. He
showed that the ways of reasoning and problem solving were dependent on the
forms of the activity typical for every society: farmers without any education
were unable to solve syllogisms, while farmers of elementary education were
capable to solve syllogisms with premises based on their actual experience.
And none of them could infer from the premises that were not connected with
their practice. |Luria, 1976|. So, this research counts in favour of the culturally
based disposition of logical reasoning. Catarina Dutilh Novaes follows this idea
and points out, that we can expect reasoning in accordance with logical laws
only if a subject has studied logic. Logic could be named normative science
only in a few situations of the explicit dispute |[Dutilh Novaes, 2013; Dutilh
Novaes, 2015].
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3. Back to logical aliens

At the present some researches are going to change some basic points of
the antipsychologistic philosophy of logic, even bringing in some psychological
details to Frege’s conception [Bryushinkin, 1998|. The former philosophy of
logic lets us only deny the possibility of logical aliens (or in an extreme view,
we cannot even meaningfully think of such a possibility |Conant, 1991]) or
encounter beings who think in brand new ways. The new perspective gives us
an ability to understand that logical aliens are not an absolute category, and
they can be among us.

The possible decision that helps to avoid both relativism and Frege’s dog-
matism is to conceive human activity not excepting reasoning as consisting of
different language games® in Wittgenstein-style. These games serve the pur-
poses of the subjects of the particular culture, and people learn such games in
the process of ontogeny. Different games concern with a different understanding
of what is rational. Language games, as a form of life, incorporate a practical
component, so there can be games within spiritual practices (where contra-
diction does not constitute a problem, and a man can be a turtle at the same
time%)”, within household practices, etc. There is also a subset of logical games.
The main characteristic of logical games is a competence to separate form from
content and consequently ability to inference in isolation from experience. This
subset is not homogeneous. We should distinguish between logical games in
the narrow sense and in the broad sense. Gilbert Harman points out that “it is
crucial not to confuse issues of implication with issues of inference” that are
“very different things” [Harman, 2002, p. 1]. Logic is a theory of implication as
a direct relation between propositions that uses formal systems as its method,
whereas the theory of inference, where inference is understood as a psycholo-
gical process leading to possible changes in belief or intentions. Logical games
in the narrow sense are something only logicians can play. Christian Greiffen-
hagen and Wes Sharrock notice “even if formal logic has been developed in one

50nly situations where a subject expresses the process of one’s solution in language and
does not limit oneself to silently pointing to the correct answer will be considered.

6|Frazer, 2005].

"Emile Durkheim notices that following logical laws differs in every society: “Today the
principle of identity governs scientific thought; but there are vast systems of representation
[-..], in which it is commonly ignored. These systems are the mythologies [...]. Mythologies
deal with beings that have the most contradictory attributes at the same time, that are one
and many, material and spiritual, and capable of subdividing themselves indefinitely without
losing that which makes them what they are” |[Durkheim, 1995} p. 12]. However, for Durkheim
these illogical forms remain in the past. Nevertheless, we can find such a kind of out-of-logic
practices in modern society, for example, in religion. One person can be very logical while
working with scientific concepts and uses concepts that contain contradictive characteristics
while reasoning about God.
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culture, it is not really the whole culture which has done so. Rather, formal
logic has typically been developed as part of some highly specialized practices”
|Greiffenhagen, Sharrock, 2006, p. 280|. This kind of games are connected
with very special practices of developing and studying logical systems. The
diversity of logical systems is not ontologically rooted in the human minds and
in the ways of how human beings reason or solve tasks. However, the practice
of logical systems’ developing helps to acquire competencies in playing logical
language games.

Logical games in a broad sense concern the presence of the question of ra-
tional justification and with the understanding that logical correctness is an
important part of reasoning. However, it does not mean that people who can
play such games can consciously reflect on the rules of logic. Paul Boghossian
poses a problem of blind reasoning: how is “blind but blameless inference —
a way of moving between thoughts that is justified even in the absence of any
reflectively appreciable support for it” possible? [Boghossian, 2003, p. 248|.
Boghossian examines the problem addressing inferences of the modus ponens
(MP) form as an example and concludes that MP is a precondition for posses-
sion of the concept of “conditional”. However, we obtain this kind of inference
from practice (otherwise how could MP be a “precondition” providing that we
do not have notice of it?), that is, our parents say something to us in the form
“if ..., then ...”, our teachers show us how to use calendars and timetables,
they also direct our attention to regularities, etc. Indeed, we do not com-
mit logical fallacies in familiar, everyday situations (for instance, “if today is
the 20th, then Martha Argerich is playing today in Carnegie Hall. Today is
20th. Then ...” |Boghossian, 2003, p. 225|) Moreover, we do not even conceive
this situation as a logical one. Nevertheless, as mentioned above, people from
our culture commit logical mistakes systematically when solving some kind of
tasks that demand logical reasoning. If the task content is connected with the
practice or an important domain, people cope with it far better®. However,
western people demonstrate a modicum of logical competence when solving
abstract tasks as well. They have some intuitions about logical correctness,
which can be reflected in a greater or lesser degree. This is because they have
been involved in particular dialogical practices during their education. For ex-
ample, schooling forms that include such a kind of dialogical interaction where
a teacher formulates claims that other participants accept as true statements
and try to reason thereupon. |Dutilh Novaes, 2015]. So, by the logical games
in a broad sense, we mean such a kind of games where rational agents have
an idea of logical correctness, and they are capable of recognising the situ-
ations that demand logical thinking. This group of games is heterogeneous as

8See, e.g. |Fiddick et al., 2000].
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well, for example, scientific challenges require maximum accurate considera-
tion with explication of all premises, exceptions and threads of argumentation,
while practical reasoning by no means always demand such accuracy. It does
not mean that people do not need logic in everyday life — in fact, they do need
it. However, deduction demands too much timing, computational and storage
budgets, so that, in ordinary cases, it is rational to fast track a decision rather
than make a deductive inference.

However, not all cultures play logical games, because they are not familiar
with this practice and cannot even understand what the researcher expects.
“These examples [of performing the tasks| show that syllogisms are not per-
ceived by these subjects as unified logical systems. The subjects repeat dif-
ferent parts of the syllogisms as isolated, logically unrelated phrases” |Luria,
1976} p. 106]. Finally, “the subjects refused to resort to logical inference from
the given premises”’ [Ibid., p. 108]. It does not exclude that they have some
forms of “epistemically blameless blind reasoning” (from a logical point of view),
when the task concerns their practice, but it does not mean that they are us-
ing laws of classical logic. They also can give a correct answer for syllogism
or manage with a task like “The meal in the round dish is poisoned” and re-
fuse this dish, however, the explanation will be non-logical. People from these
cultures have an idea of reasoning correctness, the correctness of changing in
belief as well, yet it is concerned with another understanding of the possible
ways of their judgements’ justification: it is not a rational, logical justification.
For instance, uneducated Uzbeks appealed to experience while dealing with
syllogism: “we’ve never been anywhere, so we don’t know” [Ibid., p. 106]. As a
result of the elimination of illiteracy, these subjects get acquainted with logical
games and learn the skill to separate the form from content.

Nevertheless, it does not mean that logical relativism is to be supported. It
leads to an opposite view: there are no logical aliens at all (because all people
have their own style in reasoning) or that every human can be called a logical
alien by any other human (for the same reason). Something that could be
named “relative relativism” or a weak version of logical constructivism looks
more appropriate [Dutilh Novaes, 2013|, that is, there are rules of deductive
logic that establish rules for ideal situations and real reasoning in different situ-
ations. Furthermore, different logical systems” can be normative as described
above — in some particular situations, for some kinds of language games. I sup-
pose, that the apprehension of somebody as a logical alien concerns not only
logical dimension but also social and psychological ones. In which situations is
it relevant to speak about logical aliens? It depends on two interrelated factors:

9See Stenning and Lambalgen’s idea on two levels of reasoning.
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1. The components of a subject’s certainty. 2. A subject’s expectations within
a particular language game.

Subjects involved in different practices have different criteria of certainty
[Wittgenstein, 1970]. Following Wittgenstein, certainty is one’s set of basic be-
liefs about the world, which one rests upon in his practice or thinking without
bringing these beliefs into question. That’s why doubt about them is non-
productive and meaningless, consequently making a person “a madman”. For
a logician, who can play logical games in the narrow sense, logical laws them-
selves grow into one’s certainty. It means that they do not need too many
resources to solve a logical puzzle (like the Wason-test), they have an inner
weapon for such puzzles and can extend logical thinking to a broader set of
situations. Of course, this does not mean that all logical games they can play
(for example, with material implication) pertain to their basic beliefs. How-
ever, they acquire a form of life that includes the possibility to play logical
games. The question is, whether logicians doubt the logical laws. May-be they
do, but some particular laws, not logic as such. For example, relevant logic
started as an attempt to avoid some counter-intuitive paradoxes of material
implication. Though, this doubt is possible only within logic. Students, after
a basic course of logic, make little less mistakes than they did before the class
(according to my own observation). It can be interpreted in such a way that for
such students, the laws of logic did not become a part of the thought practice,
whereas professors of logic hardly ever make a mistake in this task. Students
have an idea of logical correctness, but logical canons are not reflected by them.
For instance, van Benthem writes about a psychologist mentioning that he had
never met an experimental subject who did not understand the logical solution
of the Wason-task when it was explained to him |van Benthem, 2008|.

Therefore, a rough distinguishing could be made between people with lo-
gical education and people without it. No logician (after the Wason-task) ex-
pects an uneducated person to reason in absolute accordance with the formal
rules, but so called ordinary people may anticipate that logicians reason like
an ideal reasoner mentioned above (presumably!'® ordinary people, if we ask
them, would answer that logical laws are normative for reasoning and appear
to be supporters of the naive psychologism). Another distinguishing factor is
between people without any education and people with some logical compet-
ence. This contrasts with Wittgenstein’s idea. People from different cultures
or even inside one culture may have different criteria of certainty.

10Bryushinkin mentions “interpretation of the laws of logic and logical forms as forms and
laws of thought is in their eyes the single justification for the complex set of logical studies.
We can say that the ‘man from the street’ is always a ‘naive psychologist™ |Bryushinkin,
1998|.
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It is crucial to find out whether our opponent plays the same game (and
understand at large what kind of game it is). One may not know this game or
can prefer not to play a logical game and take a risk to use another tool. Susan
Haack writes: “Logic, I suggested, is prescriptive of reasoning in the limited
sense that inference in accordance with logical principles is safe. (Of course,
safety needn’t be an overriding consideration; one might, quite rationally, prefer
fruitful but risky to safe but relatively uninteresting procedures...)” [Haack,
1978, p. 241]. If a proponent is not familiar with such a kind of games (like the
Azande) or has different practical interests (and one’s reasoning is successful in
the frames of one’s basic interests), this person can be named neither a logical
alien nor a logical relative.

Concerning this problem, it is more interesting to examine the thought of
people with the modicum of logical competence including logicians. People
expect that their opponents have the same criteria of certainty, while playing
particular language game. There are two possible examples of situations where
it is possible to speak about logical aliens:

1. Two logical monists discuss one particular case. At one moment one of
them conceives that one’s opponent adheres to another system of implic-
ation (for example, relevant logic), while the proponent uses the classic
system. In the frames of this particular game both of them could consider
each other as logical aliens.

2. A teacher of logic says to students that a falsehood implies any propos-
ition. This is a real surprise for students. Logic is illogical, we do not
think in this way!'!

There are also some other kinds of activities that include logical language
games as their components: particular tasks in the employment interview, dia-
gnosis of cognitive functions within the psychiatric clinic'?, homework prepar-
ation, etc. Considering this, we can point out the following dimensions in
searching for logical aliens:

1. Cultural: one should comprehend that his or her opponent has the same
criteria of basic certainty. A lot of questions remain within cross-cultural
studies regarding the boundaries of rationality in different cultures. How-
ever, we can expect some unfamiliar patterns in reasoning. These patterns
can lead to success in some special tasks’ solutions that are connected with
practices.

1 0Only a few students during the course can cognise this issue. I suppose, it confirms the
idea that student do not engage logical principles as a part of their practice.
123ee, e.g. [Vygotsky, 1956].
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2. Logical: it is crucial to make sure that one’s opponent is at least familiar
with some kinds of logical games, that is, one can separate form from
content.

3. Psychological: one should have some expectations about the current lo-
gical game. Participants should have a shared sense of purpose. Some-
times our colleagues turn out to be more aliens than people of other
cultures. Thus, somebody could be called “a logical alien” if one is situ-
ated within a particular language game. This foreignness is not absolute,
and a person can be good in some kinds of games, and bad in other ones.

4. Summary

The logical aliens’ argument was very important for antipsychologism. How-
ever, some current ideas of philosophy of logic offer the possibility to review
the categoricity of Frege’s approach. Frege’s conception of logical aliens cor-
relates with the particular view on what logic is and how it can be normative.
In spite of the fact that relations between logic and real reasoning are still not
obvious and remain under the process of revision by philosophers and psycho-
logists, the philosophy of logic as well as logic itself, has achieved significant
progress. Nevertheless, with this progress came new problems, new kinds of
dispute. Current philosophy of logic has some new basic oppositions: the de-
bating on logical pluralism and logical monism displaces the issue whether logic
is constitutive for our reason, the idea of logic as description of psychological
processes is substituted by the possibility of modelling the reasoning patterns.
Moreover, the philosophers of logic conceived, that there is a multiplicity of
circumstances where we have to reason, and every situation is governed by its
own purpose. These changes encourage us to review the logical normativity
problem.

In order to catch the logical aliens, we should take into account not only
logical factors, but also cultural, social and psychological ones, because the
rationality could not be reduced to logical thinking. Logic is not more a Pro-
crustean bed for human reasoning, but still remains the factor of correctness.
Logic does not need to be relativised against culture and has something to do
with truth. Every language game, whether it be logical or shamanistic, has
its own experts. However, people who have greater logical competence when
they find derailments from the rules in other people’s reasoning, assess the ra-
tionality in terms of logical games and in terms of logical correctness, but it is
not a criteria of what is rational for practices of other cultures. So, it becomes
possible to speak about different logical games and to consider the problem of
logical aliens’ existence concerning different situations, so that we can assess
the particularities of reasoning without tagging people. We must remember,



Logical aliens and where to find them 173

that first of all we all are people, and only then do we have different patterns
in reasoning.
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