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Jloruka B Poccum m mmpaBocjiaBHasI

IIepPKOBb

B.A. BAXXKAHOB

ABSTRACT. Russia’s government was suspicious toward philosophy
and at the mid of XIX century ousted philosophy from University cur-
riculum. Nevertheless ban of philosophy have no impact on logic which
was taught by philosophers as well. Study of logic continued in all
Russian Universities though the program was compiled by Moscow Spi-
ritual academy and approved by Holy Synod. We discuss the feature of
this program and stress crucial role of Orthodox Church in preserving
logical traditions in Russia during XIX — turn of XX centuries.

Keywords: formal (traditional) logic, Orthodox church, logical education

DopmasibHast (TpaJuIoHHas1) JIOrnKa B Poccun BO MHOrOM pas-
BUBAaJIACh B KOHTEKCTE YHUBEPCUTETCKOH butocodpun, u XoTs Cy160a
YHUBEPCUTETCKOI (ustocopun ObLja HEIPOCTO, 0OCOOEHHO B IIPO-
BUHITMAJIBLHBIX TOPO/IAaX, JOIUKa CTPajiaja oT MeTaMopdo3 ¢ Ipero-
JmaBanueM duiocopun B Poccun B MeHbIei creneHn UMEHHO OJia-
rojapsi TOMy, 9TO OHa IpernojaBajach u B JlyXOBHBIX aKaJIeMUsIX
(Kazaub, Kues, Mocksa, Ilerepbypr), u B JlyXxoBHBIX cemuHApH-
sx (Boponex, Bsarka, Kosomua, Huxnnit Hosropon, Cumbupck,
TBepb u 1.1.). Bosiee Toro, mocroitusiii craryc joruku B Jlyxos-
HBIX YyUpexKJIeHusiXx Poccnn m HaJmdme IOJrOTOBJIEHHBIX IIPENojia-
BaTeJiell JIOTUKHU U3 YUCJIa CBAMEHHOCTYKUTEJIEH 03B0JIMII 0becIie-
YUTh HENPEPBIBHOCTD Jiorudeckoro obpazoBanusa B Poccun XIX B.
B YHUBEPCUTETAX Ha <IIPABOCJIABHOW» TEPPUTOPHUH, TJIE IIPENOjIa-
Bauue ¢duocodpun B 1850 1. 6bLI0 3ampernieno. Tak, Bricouaiiniee
noeesenne Hukomasi I 06 orpanmuennn mpemnomaBadust PUIocopun
B yHUBepcuTeTax u PurresibeBckoM Jluiee HaK/IaIbIBAIO 3aIIpET HA

'PaGora momnepskusanach rpantamu PTH® (Ne10-03-00540a) u @IITI
MunucrepcrBa obpazoBanus u Hayku PO «Hayurbie n Hay4YHO-TIeIarOrMYecKue
KaJipbl nHHOBaImoHHOit Poccuns na 2009-2013 rr.
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npenoaBanue Gpuiocodur, HO OHO He KACAJOCh JIOTUKU U IICUXO-
JIOTUU, KOTOPhIE TAKXKe IIPEoIaBaINCh PpuaocodpaMu U IUCIUIUCH
dunocodbckumu guctuiinHamMu. B moBesiennn ropopuiiock: «locy-
napb Vmmeparop Beicouaiiiiie moBegeTh COM3BOJI:

1) C ynpasnuenueM npenogaBanus GUIOCOMUN CBETCKUMU TIPO-
deccopamu B yuusepcurerax Cankr-Ilerepbypra, Mockosckom, CB.
Baamumupa, Xapokosckom u Kazanckom, a Takxke B riiaBuoM [lema-
FOTUYeCKOM MHCTUTYTE U PUINEIbeBCKOM JINIEE, BO3IOKHUTD YTEHUE
JIOTUKU U OIBITHOHM IICUXOJOTMHU Ha IpodeccopoB OOroCIOBUS MU
3aKOHOYYUTEJIEH, HA3HAYEHHBIX K 9TOW JIOJPKHOCTH I10 CHOIIEHUIO
Munucrepcrea Hapomaoro Ilpoceerienust ¢ yXOBHBIM BEJIOMCTBOM
[IpaBocTaBHOTO MCIIOBEIAHMS.

2) IIpodeccopos GorocmoBust u durocodun U3 JHIL TYXOBHOTO
CaHa B O3HaAY€HHLIX BbIII€ YHUBEPCHUTETaX WU I'JITaAaBHOM IIeJarorum4e-
CKOM WHCTHUTYTE CPABHUTH B OKJIAJaX YKAJTOBAHDBS C OPIUHAPHBIMA
npocpeccopamu, TPUCOBOKYIIMB K TOMY W IIPOU3BOJICTBO KBAPTUP-
HBIX JIEHET, OMPEeJIEIEHHBIX 110 STOMY 3BAHUIO, €CJIH OHU He KUBYT B
[IEPKOBHBIX JOMAaX WA HE UMEIOT Ka3eHHOr'O MOMENIEHHSI. . .

6) ITporpaMmbl IpeNoJaBaHUsl JIOTMKA W OINBITHON IICHXOJIOIUI
YTBEPJUTD 110 COTVIAIIEHUIO JIyXOBHOI'O ITPABOCABHOIO BEJIOMCTBA C
Munucrepcrsom Hapoguoro Ilpocsemienusi» |5, ¢. 1414].

Takum 06pasoM, MPaBUTENBCTBO He pa3esisaiao Muerus 11.4. Ya-
ajlaeBa O TOM, YTO PYCCKUM 3alaJHblil cusorn3M 4ayxi. JIobo-
IIBITHO, 9TO JlaHHOe Bbicouaiiiiee moBesieHne He KACAJIOCh HEIIPABO-
CJTaBHBIX KOH(MECCHOHAIBHBIX 00pa30BaTeILHBIX IIeHTPOB B Poccnn,
Hampumep, yauepcuteTa B Jleprre. CBSAMEHHOCTYKUTEIN TATATIH
JIOTUKY U B TOJbI, CBOOOIHBIE OT TOHEHUS Ha (DUIOCODUIO, ITPUIEM
B HEKOTOPBIX YHUBEPCUTETAX OHU SBJISLINCH (DAKTUIECKU ITOCTOSIH-
HBIMU IIpEIIoJaBaTe/IgAMU JIOTUKH. TaKOG IIOJIOZKEHUE Be]l[ef/i nMeJIo
MecTo, Hanpumep, B mneparopckom Kazanckom yHuBepcurere, rje
B pa3Hbl€ IEPUO/IbI JIOTUKY YUTAJIN aPXUMaHIAPUT jl—‘EiJBPI/II/I.H7 CBANICH-
nuk ['pysunckoii nepksu B Kazanu A.Il. Biamgumupcknii, mpodec-
copa Kazanckoit dyxosnoit akajgemun B.A. Cuerupes, B.J1. Hecme-
JioB. JlyxoBHBIE aKaj eMUu MOCTOSTHHO U YCIIENTHO FOTOBUJIM IIPEIo-
nmaBareseii joruku. Tak, nuromnamu Kuesckoit [lyxoBHoit axaje-
MWHM SBJISIJINCH TAKWe M3BECTHBIE IIpero/asaresn jJoruku, kak JI.M.
Besnancknit (1774-1847), C.C. Toronkwmii (1813-1889), B.H. Kap-
nos (1798-1867), O.M. Hosunkwuii (1806-1884), M.M. Tpounkwuii
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(1835-1899), I1.®. FOpkesuu (1827-1874); Mockosckoii JlyxosHoit
akagemun apxumasapur [aspuni (1795-1868), M.U. Kapunckuit
(1840-1917), H.I1. Hanexxanu (1804-1856); Kazanckoit lyxosHoii
akagemun B.A. Cuerupes (1841-1889), Cankr-Ilerepbyprekoii Ty-
xoBHOiT akagemun M.J. Biamucrasies (1840-1890); Kocrpomcekoit
HyxosHoit cemunapun A.C. JIyokun (1771-1815), Huzkeropockoit
(n meckombko Kypcos Kazamckoit yxosnoit akagemnn) — @.A. Be-
neHoropekuii (1839-1909) u ap.

[TpaBocsaBuble xKypHaJbl («Bepa u pasym», «IIpaBocsiaBHblii co-
6ece/IHUK» U T.II.) HOCTOSIHHO U, BHJMMO, BECbMa OXOTHO ITyOJIMKO-
BaJIM CTAThU 10 JIOTHYECKOi 1pobiaemaTuke (1oxpobuee 06 nucropun
noruku B Poccun cm.: [4]).

Mexny Poccuiickumu yuuepcuteramu u JyXOBHBIMU aKaJieMu-
sIMU CYINECTBOBAJIA TECHAs CBA3b, KOTOPAas BbIPArKaJaCh HE TOJIb-
KO B TOM, YTO CBSIIEHHOC/IY?KUTEIH [IPEIOIABAJIU JIOTUKY (U UHBbIE
dbunocodekne mpeaMeTsl) B CBETCKUX yHHBepcuTeTax Poccunm, HO
U HEPEJKO MEPEXOJIWJIN B HUX Ha MOCTOsiHHYIO pabory. [lociie Bre-
nerus HOBOro Ycrasa Poccuiickux yauBepcuteroB 1863 1. Havascs
YCUJIEHHBIN OTTOK y4eHbIX n3 JIlyXOBHBIX akaJleMuii B yHUBEPCHUTE-
Te1. Tak, B rpamore Kazanckoro yausepcurera, Bpydennoit Kazan-
ckoit JlyxoBHOII akajeMuu 0 CJIydalo ee MsITHJIECATUIETHS, TOBO-
purcst: «IIpunmus yuaennix cun u3z Kazanckoit JlyxoBHuoit akagemun B
Kazamnckuit ynusepcurer 0COGEHHO YCUIHIICS CO BPDEMEHU BBEICHUS
yHUBEpcUTEeTCKOro Ycrasa 1863 ., OTKPBIBIIETO B YHUBEPCUTETAX
HoBbIe Kadeapbl IEPKOBHOI NCTOPUU U IEPKOBHOTO IIpaBa U BO300-
HoBuBIIEro Kadeapy dunocodpun. [lepBbie jiBe n3 HUX 3aMEIAJKCD
u 3aMerreHbl B Hacrosimee Bpemsi (1892 r. — B.B.) B nHameMm yHU-
BepcuTeTe UCKIIIOUNTEIbHO muToMmiiamMu Kazauckoit yxoBHoit aka-
nemnu, a Kadeapa dpurocodprun BoO MHOrOM 00si3aHa COMIEHCTBUIO ee
yUeHBIX cuiy [6].

:BbIBa.)'[O7 9TO CBAMEHHOCY2KUTE/IN BbICTYIIaJI OIIIOHEHTaMU I10
JIOTMYECKUM JucceprainusiM. Hampumep, 1mo guccepramu KpymHOTO
pycckoro Jjioruka JI.B. PyrkoBckoro «OcCHOBHBIE THIIBI yMO3aKJIIO-
JeHmil», 3amuInerHHoil nM B KasamckoMm yHuBepcuTere 23 ampeis
1889 1., onmonenTom siByisiiicss O.A. Kypranos, nmpodeccop 1epKoB-
noit ucropun Kaszamnckoit Jlyxosuoit akamemun. Ipyrumu ommonen-
Tamu 110 3amure PyTKOBCKOTO siBJIstinch mpodeccopa Kazanckoro
yuuBepcurera A.M. Cymupros u C.II. Opios.
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[Tocsie OKTAOPBHCKOTO IIEPEBOPOTA, KOTJIA CTaIu 3aKpbiBaThcs Jly-
XOBHBIE IIEHTPBI 00Pa30BaHUs, POCCUICKNE YHIBEPCUTETHI IIPUHIMA~
JIX B 9UCJIO TPENOJaBaTe/eil CBOUX KOJLIEr-CBAIIEHHOCTY XKUTEIEH.
Tak, ObLIn puHSTHL Ha pabory B yHuBepcurer B.A. Kepenckwmii
(o B.A. Kepenckom cm.: [1]), M.H. Epmos, a 4yts panbme B.U.
Hecmenos — npodeccopa lyxosnoit akajgemun. CoBeT yHUBEPCHUTE-
Ta TOCTAHOBJISI: «a) HPUIVIACUTH B Ka4eCTBE BPEMEHHOIO IPEITo-
nasaress no Kadenpe duitocopun npodeccopa B.M. Hecmenona,
He T0/[Beprasi ero OObIYHOMN, yCTAHOBJIEHHON /I COUCKATEJISI STOTO
3BaHUs [IPOMOIINU, BBUJLY HAJUIHOCTH y HETO COJIMJIHBIX HAYIHBIX
TPYJOB U YUCJISIIIIEroCsi 32 HUM JIOJITOBPEMEHHOIO CTayka IIPerojia-
BaHUs B B.y.3.; 6) IPUHUMAsT BO BHUMAHME UCKJIIOUUTE/bHBIE 3aC/Ty-
ru npodeccopa B.M. HecmenoBa u HeobecreueHHOCTD IIpENnoaBa-
Husi GUI0coODCKUX IPEJIMETOB Ha (DaKyIbTeTe, MOPyIuTh emy, B.1.
HecmesoBy, B 1920-21 y4ebHOM 10y YTE€HHE KYPCOB JIOTHKH 2 Yaca
u ucropun HOBo#t dunocodun 2 yaca B Hememo» 7).

Bcekope, omnako, B.M. HecmenoBy zamperwu dTeHHe JIEKITHN.
Komnnern mo xadenpe dunocodpun mocsie 3ampera Ha dTeHUE JIEK-
nuii B.M1. HecmesioBy o60cHOBBIBaJIM HE3aMEHUMOCTL U 0€3yCJIOB-
HYIO 110J1e3HOCTD mpernogaBanus B.WM. Hecmesnosa. B xon 6buin 1y-
IEHBI JTaXKe aJIMUHUCTPATHUBHBIE <«YXUIIPEHWUs». 1aK, B sIBOYHOM
nopsijike Yuenslii coser dakysnbrera obmectBenHbix Hayk (POH)
Ha 3aceganuu or 20 wmiosa 1921 1. mocranosus: «BBuuy Toro, uro
mpodeccopa OBIBIIEr0 MCTOPUKO-(PHUIOJIOTTIECKOTO (DaKyIbTeTa —
B.A. Kepenckuit, B.1. Hecmesnos u K.B. XapiammnoBua He yTBep-
kaenbl npodeccopamu POH, a Mexxmy TeM HMeNIecs B ILIAHE
[IpEIoIaBaHust KypChbl HE MOI'YT OBITh OOECIIEYEHBI MPEeoIaBaHueM
0e3 0O3HAYEHHDIX JIUIL... — HOPYYUTH BCEM TPOUM Ha IIPaBax BPEMEH-
HBIX IIperojiaBaTesieil BeJeHue. . . ODIMUX KyPCOoB. . . »

B.U. HecmesoBy mopydajuch Kypchbl JIOTUKH U UCTOPUU MUPO-
Bo33peHuit Ha npasoBoM dakyibrere [8]. K.J. Coronun obpaia-
erca B Coser @OH co cienyioreit 3anucKoii, Tpu3bIBAIONIEN pe-
muTh Bompoc o urtennu Jekiuit B.M. HecmenoBbiM mpuHITUIINAB-
no: «B.J. HecmesnnoB — onun u3 Hanbojiee OPUTHHAJILHBIX U BbIjIa-
FOIUXCST PYCCKUX MBICJIATEE U TO, UYTO OH OBLI MPOMECCOpOM B
JIYXOBHOH aKaJIeMUM, OTHIO/b HE YMEHbBIIIAeT ero 3acjyr Hepej] Ha-
ykoit. Bece counnenusi B.. HecmenoBa HecyT ciienr GOJIBITOTO Kpu-
TUYIECKOTO YMa W COBEPIIEHHO Yy XKJIbl HEHAYIHON JJOrMaTHIHOCTU
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U TPABOBEPHOI Oe3alesIsIuOHHOCTH. . . cTopuieckasi 00beKTHB-
Hocth npodeccopa Hecmesnoa He pa3 mposB/siiach B TOM PYKO-
BOJICTBE, KOTOPOE OH JIaBaJl CBOUM HEMAJIOUUCIEHHBIM YIEHUKAM. . .
TakoMy pPYKOBOIUTETIO B 00JACTH HCTOPUKO-PUIOCOMDCKUX HAYK
Mor ObI TI03aBUJIOBATH HE OJIUH YHUBEPCUTET; U IIOHSATHO, YTO, IIPOii-
ng mkoany B.M. HecmenoBa, ero ydeHuKM 9yBCTBOBAJIU 3aTXJIOCTD,
Hay4dHyio (ajbIIIBOCTb aKaJIEMUYIECKON IICEBIOHAYKU U CTPEMJIe-
HUEe MepeiTu B CBOOOJHYIO BBICIIYIO MIKOJIY...Ho ¢ HamboJibimm
O6eckoM TaJaHT mpodeccopa HecMmemoBa pacKphIicst B TEOpETHIE-
CKUX COUUHEHUSX, TOCBANIEHHBIX ITPEUMYIIECTBEHHO BOIIPOCAM TEO-
pun nosnanus. . . ['taBnoe counnenne «Hayka o gesioBekes. . . co3aa-
Jjio B.1. HecmesioBy BecepoccuiicKyto U3BECTHOCTD KAaK BIIOJIHE CAMO-
O6pITHOMY MBICIUTENO. To, UTO 9Ta KHura HecmesmoBa Bbinep:KuBaeT
JIBA UBJIAHNSA, TOKA3BIBAET, YTO MBI HMEEM 3JIECh JIEJI0 C BBIJAIONUM-
cd siBjieHueM B obsiactu dbumocodckoit Mbicu. . . Eciu 661 on nrcal
He HA PYCCKOM, & Ha OJIHOM W3 3alla[HO-eBPOIEHCKUX $S3BIKOB, OH
umes ObI MUPOBOE UMs.

B.M. HecmenoB 4y»K;1 OpPTOMOKCAJIBLHOCTA PEIUTHO3ZHOTO MUPO-
Boz3pernusi. OH ele He CKa3aj CBOEro MOCIEIHErO CJI0Ba, U MOXK-
HO OBLJIO OBl HAJIESITHCSI, YTO IOJIYUUBINHA, HAKOHEI], BO3MOXKHOCTD
cBOOOIHOIO Pa3BUTHS CBOUX BO33PEHUI ¢ YHUBEPCUTETCKON Kade-
PBI, OH JIACT HAM PsiJi HOBBIX OJIECTSIIMX TPYIOB, HO HEOXKUJIAHHOE
YBOJILHEHUE paspyllaeT 3Ty Hauexkiay u Jjumaer B.JM. Hecmenosa
BO3MOXKHOCTHU BBISIBUTH CBOE TBOPYECTBO, MPUHYXKJIasl €r0 TPATUTH
CBOU ILIEHHBIE CIJIBI Ha OECIIOAHYIO KAHIEISIPCKYIO paboTy s 10~
ObIBaHUs CPEJCTB K CyliecTBoBaHmuio» (11 Hostbpst 1921 1) [9].

Henbas ne 3aMeTuTh B MPUBEIEHHON 3AMUCKE SJIEMEHTHI HAPOK-
JIAIOTIETOCS «HOBOsI3a» — HEHAayYHAasl JOIMATHIHOCTD, TPABOBEPHAST
0e3ale/UIAIUOHHOCTh U T.J. VIX TpeboBasm coobparkenusi ybem-
TEJIbHOCTH, IIPU3BAHHBIE BO33BATh K UyBCTBaM U HACTPOEHUSIM HO-
BBIX BJIACTEM, «00JIACKATbY MX CBOE 3HAKOMOCTBIO U JIOSIIBHOCTHIO,
PABHO KaK W 3aBEpUTh WX B 4yBCTBaX HOroOOpUIECTBA.

B 1921 r. «maitkoBasi Komuccusi» KazaHCKOro yHUBEPCUTETA XO-
JaraiicrBoBasia o HasHadennu B.M. HecmemoBy m B.A. Kepencko-
My, JIMIIIEHHBIM aKaJeMUYEeCKOTO Iafika, 3TOro maiika <«BBUIY UX
nesamerumoctu» [10]. Tem He menee, ocenbio 1922 1. 1o perenuio
Hapoauoro Komuccapuara mo npoceerenuto PCOCP B.U. Hecme-
JIOB ObLJI MCKJIIOYEH U3 CIHMCKA IIPerojiaBaTesieil Co3/1aBaBIIerocs
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BMECTO UCTOPUKO-PIIIOCOPCKOro haKyabTeTa OOIECTBEHHBIX HAYK.
Ha ero pykax ocrajoch ueTBepo jereil u xkeHa. .. CTaHOBJIEHHE CO-
BETCKOI BJIACTU O3HAMEHOBAJIOCH HE TOJILKO TOHEHUEM Ha IEPKOBb,
HO 1 Ha (POPMAJIBHYIO JIOTUKY, KOTOpas pacCMaTPUBAJIACH KAK «Me-
tadusnydeckas» 10 cBoeil cymuoctu Hayku. OHa ObLIa MCKJIIOYEHA
U3 BCeX yUeOHBIX IIPOrpaMM U He IPEeIojaBajiach BIIOTH 0 KOHIIA
1940 rr. [3].

Hgerne IIpaBociiaBHas 1mepKOBbL PACIIOIATaeT MOIIHBIM TOTEHITAA~
JIOM BOBJIEHCTBUS U Ha ODOIIECTBO, U Ha chepy obpasoBanust. OgHa-
KO pedOpMbI BBICIIIETN0 0OPA30BaHUSI [TOCJIEIHET0 BPEMEHU BEIYT K
3HQUUTEJIbHBIM IIOTEPSAM JIOTMKOR CBOUX IIO3UIMI B BBICHIEH IIIKO-
se. IIpaBociaBHas NEPKOBb, MOXOXKE, YTPATUIa Te€ TPAJUINU, KO-
TOpbIe OBLIN CBA3AHDLI C MOAAEPKKON Jiorukn B XIX — magaie XX
crosiernii, u (moka?) He MPOSIBJISIET HU MaJieirieil 03a60UeHHOCTH
CKJIAIBIBAIONINMCS [TOJIOYKEHUEM BeIIIeit. . .

X % Xk

B 1850 r. B MockoBckoit JlyxoBHOI aKaJeMUN COCTABJISETCS MPO-
rpaMMa II0 JIOTHKe, KoTopasl yTBep:kiaaercss Cpsareiimy CuHOIOM
U paccbuiaercss Bo Bce yuuBepcuteTsl Poccun. Ee conepakanue, mo-
BUJUMOMY, B IIEJIOM COBIIQJIAJIO C COJEPXKAHUEM YHUBEPCUTETCKUX
KYPCOB, KOTOPbIE YUTAJIUCH JI0 3allpeTa IpernojaBanus Guiaocoduu.
O/iHAKO O COJIEPKAHUU TIOCTETHUX MbI MOXKEM KOCBEHHO CYJ/IUTH
Jinib 110 yuebnukam. Ha nacTosiiuii MOMEHT MaJjio U3BECTHBI yHU-
BEPCUTETCKHE IIPOIPAMMBI 110 JIOTHKE (38 UCKJIIOUEHUEM TIPOrPAMMbI
4TeHUsl MaTeMaTUu4ecKoil jioruku, cocrapiaennoil B 1888 r. I1.C. Ilo-
PELIKUM W KOTOpasi HOCUJIa HeOMpUIUaIbHBIN XapakTep; moapobHee
cm.: [2]). ITosromy amanus mporpamMMbl, cocraBieHHOR B Mockos-
ckoit JlyxoBHOIT akajieMuu U OJOOPEHHON OCOOBIM KOMHTETOM IIPH
CesimerroM CHHOJIE, IPEICTAB/ISIET 3HAUNTE/IBHBI HHTEPEC Kak 00-
paser; mporpaMMbl, OCHOBHBIE IIYHKTBI KOTOPOIi, O-BUIUMOMY, ObI-
Ji OOIIUMU U JJIsi CBETCKUX, U JIJIsl PEJIUTUO3HBIX 00PA30BaTE/IbHBIX
nentpos [11]. B gannoit mporpaMme, npeHa3HaAYC€HHON /1JIsT YHUBED-
CUTETOB, HAJIO YUUTLIBATH PEJIUTMO3HOE ITPOUCXOXKJICHUE JTaHHOTO
JIOKYMEHTA.

DTa MporpaMMa COJEPKUT CJeytorne pasjesbl: Beenenne; O
nagasax Meimuienns; O 3akonax Mbiiennst; O popMax MbITLIEHUST;
06 onbiTHOM no3HaHUM; O MO3HAHUU YMO3PHUTETHHOM.

Bo Beemenun ropopurcst 0 mpeaMeTe JOTUKHU, OPEIEISeTCsT TOU-
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Ka JIOTMYECKOTO BO33DEHUsSI HA MBIIIJIEHNE, OTHOINEHNE JIOTUKU K
WHBIM HayKaM, IIPEeK/Ie BCEro K MICUXOJIOTUH, IO TIePKUBAELTCSI IIPaK-
TUYECKOe TPUMEHEHre JIOTUKM K YKU3HU. B mpuMedanum K TOMY
pasjiesy IPUBOISATCS PA3JIUIHbIE JI€JIEHUS] JIOTHKH.

B pazgene «O Hauaiax MBIIJIEHUsT» TTOIMEPKUBAETCS OTHOIIIEHTE
JIOTUKU K TIPUPOJIE I€JIOBETECKOTO JTyXa, KOTOPBIN KOHEUeH, HO NMe-
€T HAYAJIO OT CYIIECTBa OECKOHEYHOI'O, U POJIb JIOTUKU B U3MEHEHU-
SIX TeJIOBEYeCKOTO camocosHanus. OIHAKO 9TO CAMOCO3HAHUE HAJTO
MpeocTepedb OT MarybGHOrO MPUTA3AHUST HA COBEPIIIEHHYIO HE3aBHU-
CUMOCTB U IIOCTAaBUThH B IpsiMoe TounHeHne OTKPOBEHUIO.

B paznene «O 3akoHax MBIMIICHUST TACTCS PEICTABICHNE O 38~
KOHE BOOOITE W €ro MPUJIOKEHUN K MBICJUTETLHON JIesTeTbHOCTH
JeJI0BeKa. 3Jech oOpallaeTcss BHUMAHUE Ha TPU OCHOBHBIX 3aKO-
HA MBIIIJICHUS — 3aKOHBI TOXK/IECTBA, IIPOTUBOIOIOKHOCTH (HCKJTIO-
YEeHHOro TpeThero) (obparure BHUMaHUE: nMeHHO Tak! — B.B.), oc-
HOBAHUSI — U UX POJIb B MBINLICHIH.

B paspene «O dopmax MBIILIEHUAS» W3/IaraI0TC BOIPOCHI, OT-
HOCSIIIUECs K MOHATUsSIM (M UX BUJAM), CY:KIeHUsM (M UX BUIAM)
U yMo3ak/o4deHusiM (M ux Bujam). B npumeuaHun K pasjeny pe-
KOMEH/IYETCSI PACCMOTPETH BOIPOC O CYIECTBOBAHUY BPOXKIEHHBIX
HOHATUN.

B pasnene «O6 OnbITHOM IO3HAHUK» I'OBOPUTCS 00 MCTOKaX Ta-
KOT'0 [O3HaHUsA, ero ¢popmax (HabIIIOICHUE, OIBIT, CBIIETEIBCTBO) U
[IPEJITOIOKUTEIBHOM UX XapaKTepe, O BEPOSITHOCTHBIX 3aKJIIOUeHN-
sx (HaBeJieHUe, aHAJIOTHUS, TUIIOTE3a). B mpuMedTann yKa3blBaeTCst
Ha HEOOXOIMMOCTh cKa3aTh 06 uctuaHoM OTKpoBeHnn bBoxkecTBeH-
HOM U €T0 BayKHOCTH JIJIsI BOCTIOJTHEHUsT JOCTYTTHBIX JIJIsT PA3yMa, TeO-
PETUYECKUX U MPAKTUYECKUX MCTHH B ODJIACTH €CTECTBEHHOTO Bo-
POTIO3HAHUS.

B paznene «O mosHaHUM yMO3PUTETBHOM» YKA3BIBAETCSI HA, MATE-
MATHKY ¥ (PUITOCODUIO, KOTOPHIE B HEKOTOPOM CMBICJIE TIOJHUMAIOT
BOIIPOC O HEOOXOJIUMOCTHU BEPHI JIJIsl 3HAHWS B €r0 Hadaje U O BO3-
MOYKHOCTH KOJIEOAHUST MEYKTY JOTMATH3MOM U CKEIITUITH3MOM.

[Tporpamma peKOMEHIyeT 1 HEKOTOPBIE YICOHUKIY TIO JIOTUKE, TTPH-
4eM TOJIbKO HeMenkux aBropos (P. Baxmana, yue6HUK KOTOPOrO 110
JIOTHKE K TIOSIBJIEHUIO MTPOTPAMMBI y3Ke MMEJICS B PYCCKOM TEPEeBO-
ne, @.A. Tpennenendbypra, yaeOHUK KOTOPOro ObLIT M3IaH HA PYC-
CKOM TOJIbKO B 1868 1., a Tak>Ke I1. Baitsiepa). Hu ojun orevecTBeH-
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HBIIl yIe0HUK, KOTOPBIX K MOMEHTY MOsIBJIEHUsI ITPOIPAMMBI OBLIO B
KaKOM-TO CMBIC/IE€ TOCTATOYHO, He peKoMeHaoBaJcs. [lo-Buaumonmy,
COCTABUTEJIN IIPOTPAMMBI CUUTAJIA UX He BIOJIHE COBEPIIEHHLIME. B
ImporpamMmMe, KOTopas IIPUBOJIUTCI HUXKE, 10 BO3MOXKHOCTH COXpaHe-
HbI CHHTAKCHYEeCKHe OCOOEHHOCTH OPUTMHAJIA.
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[IporpaMma JIoruKu
Beenenue

[Ipeamer jioruku ecTh MbIILIeHHE. MBIIIJIEHIE eCTh JIeATeTbHOCTD
OTPAHUIEHHOTO JEIOBEUECKOTO JIyXa, CTPEMSIIIEroCsi OOHSTD B €JTNH-
CTBe COBHAHMS PAa3HOOOpa3HbIe IPEAMETHI MIPA BUIUMOIO, COOCTBEH-
HYIO IIPUPO/Ly U OTHOIIEHUS UX K BepXoBHOMY HAYAJY BCETO.

Touka JIOrm4ecKoro BoO33peHus Ha MblnieHne. MbllieHne 10/12K-
HO OBITH MPEUMYIIECTBEHHO WJIU IIPEJIMETOM OIIbITa, — PacCMaTpU-
BaeMoe B CBOUX JIEHCTBUTEJbHBIX ODHAPYKEHUSIX, WA IIPEIMETOM
YMO3PEHHUsI, — PACCMaTPUBAEMOE B CBOEH CYIITHOCTH, B TOM, 9YTO €CTh
U JIOJIZKHO OBITH B HEM BCEODIINEro m HeoOXOAMMOTO, IT0 TPeOOBAHMIIO
ero HavaJja ¥ 1eau: mnepsoe ucnoaager OubiTHast [Icuxosorust, mo-

cJIeiHee JIOTUKA.
Orciozna onpe/iesnsieTcst OTHOIIEHUE JIOTUKHU K HayKaM BOODIIE U K
[Tcuxosioruu B ocobennocTu. [Ipoune Hayku cyTh IJI0/IbI MBIIIIEHUS,
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0OpaIeHHOT0 Ha Te WK JAPYTHe IPEJIMEThI 1eiCTBUTEILHOCTH; B JIO-
TUKe 2Ke IIpeaMeTOM MBbBIIIJIEHNd CTaHOBUTCA CaMOMBIIIJICHUE. STO
obpallieHne MBIIJIEHNsT Ha caMO ce0sI BO3MOXKHO JIJI HEro He MHade
KaK IIOCPEACTBOM OTBJI€YCHUA OT IIPEeIMETOB CTOPOHHHUX K Ha6.HIO—
JIEHUIO COOCTBEHHBIX MMPOU3BEICHUN W JAeHCTBUi, TaKuM 00pa30M B
IIOPsAAKE ITPOMUCXOXKJIEHUSI JIOTHUKE IIPEANIeCTBYIOT JIpyrue HayK, 1
OmKafImmM 06pa3soM — IICUXOJIOTHSI, B KOTOPOU MOABEpPraeTcsT Ha-
OJIIOJICHUIO €CTECTBEHHBIN X0 MBIINLIeHus B yejiopeke. OT cero na-
OJII0/IeHNsT U TIPU [TOMOIIM €r0 JIOTUKA IePEeXOUT yKe K 3aKOHAM U
dopmam, HeOOXOAMMBIM B MBIIIIJIEHUH 110 CAaMOIl IPUPOJIE MBICJISAIIE-
o ;Lyxa, 1 Ha4YepPTBhIBaCT IIpaBUJIa, COCTABJIAIOIINE yCJIOBI/IH NCTUH-
HOCTH Y€JI0BEYECKOI'0 MBIIILIeHHUsI. B rociaeHeM OTHOIIEHUN JIOIUKa,
B CBOIO OYepeib NMeeT oOpaTHoe JIeificTBre Ha BCe OTPAC/IM SHAHMUSI,
KaK METOHOJIOTUYECKOE PYKOBOJICTBO.

[IpakTudeckoe mpuMeHEHHWE ee K KHU3HU. 1aK KakK JIOTHKA pac-
CMATPUBAET MBIIIJIEHHE B OTHOIIEHUU a) K ero Hadauly, 6) K obreii
MeJii, TO OHA €CTECTBEHHO JEeJIUTCS Ha JBe YaCTHU: TEOPETUIECKYIO
U MIPAKTHYIECKYI0. B mepBoil 9acTu pacKpbIBAIOTCs OOINE 3aKOHBI
u HOPMBI MBIIILICHHUS, 13 CAMOM ITPUPO/IBI MBIC/ISIIErO JIyXa ITPOMC-
XOJISIIIEe, BO BCEX JIIOASIX HEOOXOIMMO HMEIOIIHe CBOe JeiCcTBHE U
HUKAKUMU YCJIOBUSAMH BHEITHUMU CO CTOPOHBI ITPEJIMETOB MBIIILIIE-
HHUS He cTecHseMble. Bo BTOpOl paccMaTpUBAETCs MBIIIJIEHHE KaK
cBODOHAS JIeSITEIbHOCTD Y€JIOBEKA, [TOJI2KEHCTBYIOINIAs 110 BO3MOXK-
HOCTH JOCTUTATh CBOEH IeJIU, T.€. COIVIACHS C JIefICTBUTE/ILHBIM ObI-
THUEM TO3HABAEMBIX IIPEJIMETOB, WU UCTUHBI: 371€Ch IIPEJICTABIISIIOT-
Cs1 BHETITHEIO, C OJTHOI CTOPOHBI, TPAHUIIBI, B KOTOPBIX SIBJISIETCST CHS
JeATebHOCTD, BCJIEJCTBUE 3aBUCUMOCTH OT IIPOU3BOJIA YeJIOBEKA U
OT yCJIOBHIl OBITHSI, KAK €r0 COOCTBEHHOT'O, TAK U CAMUX IIPEIMETOB
MMO3HAHUS; C JIPYTOil — CPeJICTBa, TPU KOTOPBHIX MBIIIJIEHUE MOYKET
OBITH COTJIACHO CO CBOUM IIPEJIMETOM M JOCTUTATh BO3MOXKHOTO CO-
BEPIIEHCTBA.

IIpnmeuanne. /Ipyrue nesneHust JIOTUKU, — Ha aHTPOIIOJOTHYIeE-
cKyI0 1 hbustocodcKyo, pe/iiesKaTeIbHYI0 U OJJIeXKaTe/IbHYI0, yde-
HUE 3JIeMEHTapHOe U CUCTEMATHUKYy U T.II., WK UMEIOT B OCHOBAHUU
CBOEM HEIPABUJIbHBIN B3IVl HA MBIILIEHNE, KAK IIPEJIMET JIOTUKHI
(TaKOBBI 1IEpBOE U OCOOEHHO BTOPOE), WU HE JIOBOJHHO TOYHbIE (Ta-
KOBO TpeTbe). Pa3zjeienue JIOrMKN Ha YUCTYIO U MPUKJIAIHYTO OJII3-
KO K TIPEJICTABJIEHHOMY HaMW; TOJIbKO Ha3BaHUs YacTell HeyIadHbI.
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Yro xe Kacaercs ocoObUil IPU U3JI0?KEHUH JIOTUKH, TO IO HEYIO-
BJIETBOPUTEJILHOCTH U OOJIBIIEI0 YaCTbIO JIO(KHOMY HAIIPABJICHHIO
M3BECTHBIX MHOCTPAHHBIX (COOCTBEHHO ['epMaHCKNX) COMMHEHHt 110
ceMy IpeMeTy, MOXKHO II0JIb30BaTbCA BeCbMa HEMHOIMMU U3 HHUX
7 TO IO JacTdAM, B 9eM KaKoe OKa3bIBaeTcsd 0ojiee OCHOBATEIbHBIM.
TeopeTudecKyro 4acThb JIOTUKH JIOJKHBI IIPEICTaBUTh €CTECTBEHHBIE
3aKOHBI 1 (DOPMBI MBIIIEHAS B OTHOIMIEHIN K UX KOPOHHOMY Hada-
ay. Orcrona Tpu IVIaBHBIE OTJIEIEHUS Cell 4acTu:

1. o Hayajiax MDIIJICHUA
2. 0 3aKOHAX U

3. o ¢popmMax MBIILIEHUS.
O Hagasax MBIIJICHAA

[TonsTue o madase BOOOIIE; pasjiumdue MEXKIy HATAJIOM U Iep-
BOHAYAJILHBIM OOHAPYXKEHHEM, WM MCXOIHON Toukoil. Mblmiienue,
KaK J1edTeJIbHOCTD rZLyXOBHa.H, JOJIZKHO UMEThb HadaJio BHyTpeHHee -
B caMoO#l IpHUPOJIEe YeIOBEYECKOI0 IyXa, OHO €CTh BUIOM3MEHEHNE
€ro CaMOCO3HaHHUSI; IIOCEMY 38 KOPEHHOE HAadaso ero JIOJXKHO OBbIThH
MIPU3HAHO TO, 9TO €CTh B CAMOCO3HAIOIIEM JIyXe YeJT0BEYECKOM IJIy-
bouaiiero, aesTeIbHENRINEro, BCeodINero 1 HeCOMHEHHO UCTUHHOTO.
['my6:xe Bcero desioBedecKuii 1yx CO3HAET, UTO OH HeOe3HATAIEH, HO
umeer Haudajao or CymecrBa Beckoneunoro (seficrBuresibHoe Obi-
tue uzneil u Bor B wenoBeueckom ayxe). Unes o Bore n ecth nmen-
HO: &) HEYTO BBICIIIEE B HAIEM JiyXe, — He COOCTBEHHO CUJIOI0 €ro
MBIIIJICHUA OHa IIPOU3BOJ/IUTCA, HO BPOXKJICHHA eMy CBBIIIIE, 1 IIO
HEOObSITHOCTU CBOErO COJIEPKAaHMsI OE3MEPHO IIPEBOCXOIUT BCE JIPY-
rue IIpeJICTABJIEeHNs] U MBICIH HAIIW; 0) HEUTO JesiTesIbHeiiee B J1y-
Xe, 9eMy eJIMHCTBEHHO 00sI3aHbI Mbl HEIIPEOIOJIUMBIM CTPEMJICHUEM
K 3HAHWIO WM UCTHHE, KOTOPOE YIOBJIETBOPSIETCSI TOJIBKO B ITO3HA-
HUH TIOC/IeIHel, BeckonedHoi MpuanHbl BCero; B) HEYITO 00IIee BCeM
JIIOJAM, XOTs PAa3JIMIHO MMU ITOHUMaceMbI€; HAaKOHEI] e) €CTb HEeYTO
TaKoe, ITO He TOJHKO MCTUHHO CaMO B cebe, HO M COCTABJISIET €/IMH-
CTBEHHOE YCJIOBHUE, TI0 KOTOPOMY BO3MOXKHO JIJIsl U€JIOBEKa, HCTUHHOE
[TO3HAHHUE PEIMETOB, eJIMHCTBEHHOE PYyYaTeIbCTBO B COTJIACHU 3a-
KOHOB M (POPM UYEJIOBEYECKOI'O0 MBIINLJIEHUSA C JeHCTBUTE/IHLHBIM ObI-
THEM BeIlell — 9TO MOLJIO Obl yBEPUTH HAC B CEM COIJIACHUU, €CJIH
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Obl He HaILIX OHOphl B EpnHoro mcrunnoro BunoBauka u 6bITHST 1
MBIIJICHUSA !

TakuMm 06pa3oM, Kak yI0BJIETBOPSIONIAS BCEM ITOKA3aHHBIM YCJIO-
BUSM BpPOXKAeHHasA ujest o bore j1o/:kHa OLITH IPU3HAHA, KOPEHHBIM
HAYaJIOM MBIILJICHUS].

[Tpumeganne. MoKHO JI TpHU3HATH TAKUM HAYAJIOM CAMOE CO-
suanne? CKyIHOCTH COJEPXKAHUS B YMCTOM CAMOCO3HAHUU, MBIIILIE-
HUU €CTb JeHCTBYIOIIee CaMOCO3HAHNE, CIeI0BATE/ILHO, €CJIM Hava-
JIOM MbIIILJIEHUS IPU3HAIOT CAMOCO3HAHKE, TO 9TO 3HAYMIO ObI BOBCE
OCTaHOBHUTH ero 0e3 Hadasta. Mex 1y TeM Ipu3HaHue yKa3aHHOTO Ha-
MH Ha4aJja OrparKIaeT 3HAHME YeJI0BEeYECKOe OT JIOXKHOIO W Iaryo-
HOT'O NPUTHA3aHUS Ha COBEPIIEHHYIO HE3aBUCUMOCTb, U IIOCTABJISET
B upsiMoe nogunienne OTKPOBEHUIO, KAK €IMHCTBEHHO BEPHOMY HC-
TOYHUKY, U3 KOTOPOIO MOI'YT OBITH OOBSICHEHBI M BOCIIOJIHEHBI HE
JIOBOJIBHO BHSITHBIE BHYIIIEHHS BPOKIEHHON men o bore B majmem
qesioBeke. CoxpaHeHre pa3yMHOCTH B HayKe IIPU TAKOW 3aBHCUMO-
CTH.

I

O 3akoHax MBIIJICHII

[Tousite 0 3aKoHe BOOOINE W B MPUJIOKEHUH K MBICIATETHLHOM
JeATeTLHOCTY Ye/I0BeKa. Pasimane MeX Iy 3aKOHAME, CAMUM €TI0
BEKOM COCTABJISIEMBIM JIJIsT MBITIIEHNUST, M 3aKOHAMU €CTECTBEHHBIMU
10 CaMo¥l TTPUPOJIE MBICJISIIETO JIyXa, HEOOXOIUMO OIPEIETISTFOIIMEI
KazKI0€ JieficTBre MbIniennsi. [loHsTre o cux moCae HuX.

Tpu ocHOBHBIE 3aKOHBI MBIIIIEHNSI. B KaXK/I0M JIefiCTBUM MBIIII-
JIEHUsI, TIOCKOJIBKY OHO €CTh PACKPBITHE CAMOCO3HAHUsI, HEOOXOIUMO
[IPeJIIoJIaraeMoe a) MBICJIAIIHNA CyObeKT — HEYTO TAKOe, 9TO BO BCEX
CBOUX JIEHCTBUSIX CO3HAET cebs OJTHUM U TEM YK€; 9TO CYIIEeCTBEHHOEe
TOXKJIECTBO CyObeKTa MePeXOUTh U HA €r0 OTJEJIbHBIE IIPeICTaB e
HUsT; KAyKJ0€ U3 HUX MOYKET OBITH CO3HABAEMO He NWHAYe, KAK PABHBIM
camMoMmy cebe, HUYero, 3aKJII0YAIOIIero B cebe MpOoTUBOpeYne, Helhb-
351 TIPEJICTABUTH; 3aKOH TOXKJECTBA (3aKOH IMPOTHBOPEYNs) OT/IHYIa-
€MBIil HEKOTOPBIMU OT Cero 3aKOHa, OYEBUJIHO eCThb He Dojiee Kak
ero oTpuraTeabHasi CTOPOHa. 6) IPEJIIOIAraeTCsl HEYTO, OT Yero OT-
JimgaeT cebsi cyObeKkT, — pazHoObpa3HbIe TPEAMETHI MBIILICHUS: U3
ceil TPOTUBOIIOIOKHOCTH CyOBEKTA IPECTABIAEMBIM IPeIMeTaM U
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CaMBIM IIPEJICTaBJIEHIEM CBOUM BBIXOJIUT HOBBIN 3aKOH JIJI CUX IIO-
CJIETHUX, 110 KOTOPOMY KaxKJIble U3 HUX €CTh JIJI CO3HAHUS yXKe He
TO, UTO BCE JAPYyTUe, — 3aKOH MPOTHBOIOJOKHOCTH (HUCKIIOUEHHOTO
TPETHEro). B) MPEIOIaraeMoe MBICJIEHHOE COeJIMHEHNE CyObeKTa ¢
PEIMETOM B CO3HAHWN (TIPECTABJICHNUE ), YTO HEBO3MOXKHO 63 OCHO-
BaHUs, IOYEMY U3 MHOXKECTBA BO3MOYKHBIX IIPECTABICHUN TIpeIMe-
Ta COCTABJISETCS] UMEHHO TO, a HE JIPYroe, 3aKOH OCHOBAaHUS. 3aBU-
CUMOCTh CHUX 3aKOHOB OT HJEU O DeCKOHEYHOM CYIIEeCTBe, KOTOPOe
BCerJla U BO BCEM OJMHAKOBO C CODOIO, M €CTh 0Ge3yC/IOBHOE HAYAJIO
OBITHUS BEIell U MBIILIEHUs] YeJI0BEIECKOrO.

Packpoitue 3akona ToXK1ecTBa: (POPMYyJIA €ro MOJOKUATEIbHAS U
oTpUlIATEIbHAS. SHAYCHUS €r0 B MBIILJIEHUN, KAK [IEPBOrO YCJIOBUS
MBIIIJIEHNS; TaJIbHENIee MPUJIOYKeHe K 3HAHUI0 — TBEPJOCTD I10-
3HaHW{. 3aKOH I[MOCTOSIHCTBA B OBITUU, COOTBETCTBYIOIINN 3aKOHY
TOXKJIECTBA B MBIIIJIEHUH.

PackpbiTie 3akoHa TPOTHBOMOJIOKHOCTH; ITPOTHUBOIIOIOXKHOCTD
JefictBuTeibHAsE (IIpeiMeTHas1) U JJorndeckasi (oTBiedeHHast): hop-
MYJIBI 3aKOHA: 3HAUEHNE €r0 B MBINIJIEHNN, IPENMYIIEeCTBEHHO KaK
JBUTATENISl IPU IIepexo/e OT OJHOM MBIC/N K JPYTroit; JajbHeiiee
HPUJIOZKEHNE K 3HAHUIO, — Pa3Ho00pas3ue u OIpe/eIEHHOCTD 1T03HA-
HUIi; 9TO COOTBETCTBYET ceMy 3akoHy B Obitun (Principum indiscer-
nibilium).

PackpbiTie 3akoHa OCHOBaHWS, YTO HA3BIBAECTCsI COOCTBEHHO JIO-
TMYECKUM OCHOBAHUWEM, PA3JIMUME €ro OT JAPYTUX OCHOBAHUM, Ha-
npuM. ncuxojorudeckoro. Gopmysibl cero 3akoHa. 3HaAUYEHUE €0 B
MBIIIJIEHUH, — 3aBEPIIEHNE MBICUTEIHLHON JIeSITETbHOCTH 10T BJIU-
sSHUEM Cero 3aKOHA; MajibHellee TPUIOXKeHNe K 3HAHUIO — CBI3-
HOCTh U OCHOBaTEJILHOCTL no3Hauuil. [IpeaverHoe 3HaveHue cero
3aKOHA — 3aKOH HPUIUHHOCTH B OBITHH; PA3IUYINE MEXKJY OCHOBa-
HUEM U IPUYUHOMA.

O dopmax MBIILICHUS

Yro Takoe dopma J1eATeSILHOCTH BOOOINE W MBINIJIEHUST B 9aCT-
noctu? Obrras ecrecTBeHHast OpMa MBIIIJIEHUS — [IPEJICTABIECHUE.
CoOTBETCTBEHHO TPEM OCHOBHBIM 3aKOHAM MBIIILIEHUs, Mbl IMEEM U
Tpu TJaBHBIE HOPMBI TIpecTaBaenns. [lo cure BHyTpeHHEro TOXK-
JIECTBA € CODOIO, MBICISIINI CyOBEKT CTPEMUTCS IPUBOJIUTD K €JIMH-
CTBY CO3HaHUSI pa3Hble 00pa3bl IPEJIMETOB, U OTKPbIBas B HUX CXOJI-
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Hble TPU3HAKU, COCTaBJIAET MoHsaTHe. Ho pasnocTu npeacraBiiseMbIx
IIPEJIMETOB B MOHATHN HE MCYE3AIOT, TOJBKO 3aKPBIBAIOTCS JIJIST CO-
3HAHMS; U BBICTYIIasd CHOBa IIPU BCTpede C JAPYIUMHU IIpeJicTaBie-
HUSIMU, CTAHOBSITCS B M3BECTHOE OTHOINECHHUE (JIOIMYECKOe) K HUM:
IIpe/ICTaBJIEHNEe Cer0 OTHOIIEHUS ecTh cyxkKieHue. lloenmky ke yc-
TAHOBJIsISl OIPEJIEJIEHHOE OTHOIIEHNE MEXKJIy MBICJMMBIMU IIPeIMe-
TaMu, CO3HAHUE Hallle TpeOyeT OCHOBAHUS JJIs CEro: TO IPEJICTAB-
JIEHHE CEero OCHOBAHMs COCTABJSIET TPETHI0 U IOCIEIHION HOp-
My MBIIIJIEHUS, YMO3aKJ/odenne. BanMuast 3aBUCUMOCTD BCEX TPEX

dopm.

[TousaTue kak dopma MBIIIEHHS, 10 KOTOPOW MHOTHE IIpe/Me-

Thl CXOJHbIe Me}K,ZLy CO60ﬁ B U3BECTHLIX ITPU3HaAKaX (Ka‘{eCTB&X nJjm
JIEfiCTBUSIX ) COEJMHAIOTCST B OJTHO TIpejicTaBienue. JIBe cruxum, co-
CTaBJ/IAIOIINE ITIOHATHE!: O6’])€M7 T.e., IpeaMeT SaK.HIO‘{aIOH_LI/II';ICﬂ B IIO-
HATHH, U COAEpKaHUE, T.€. COBOKYIIHOCTb UX CXOIHBIX IPU3HAKOB.
3HaveHne MOHSTHS B MBIILJICHUN, KaK IIepBOil (POPMBI, B KOTOPOIt
€JINHCTBO CO3HAHUS BO3BBIIIAETCS HAJl pa3HOOOpasneM JefiCTBUTE b
HOro OBITHSI U 9yBCTBEHHBIX BOo33peHuii. KacareabHo »Ke IpemgMer-
HOT'O 3HAUYEHMSsI HAIITUX HOHSITHUI JOJIZKHO 3aME€TUTDH, YTO — KakK IIpeJI-
CTaBJIEHHE, COCTABJIsIEMOE Ype3 OTBJIEYeHHE OT HAefCTBUTEIbHBIX
npeaMeTOB, IIOHATHE MOXKET M’ JJOJIZKHO COOTBETCTBOBaTb HX CyH_L-
HOCTH, HO 9TO COOTBETCTBHE OTHIOAL HE IPOCTHPAETCS JI0 TOXKIEe-
CTBa WJIN JazKe paBe€HCTBa C HUMU: B OI'PaAHUYE€HHOM Y€/ IOBEYECCKOM
Jyxe MMOHSTHE HUKOIIA HE MOXKET BCTYIIMTH Ha CTEIEHb TAKOI'O CO-
3epIiaHusi, KOTopoe ObI 3apa3 00HNMAJIO JI0 OCIeaHEeH ToIPOOHOCTH
1 BCe IpeJMeTh, U UX PU3HAKH; pasHooOpasne IMpeIMeTOB HeoOX0-
JIIMO YCTPAHSIETCST W3 BHUMAHWS; 110 Mepe ux obobienusi. Orcroma
obpaTHOe OTHOIIEHWE, BCEr/Ia MMEIOIINe MECTO MEXKIy O0beMOM U
COZePKAHUEM IIOHITHS.

Pasnoctu nonsiTuit o obbvemy u comepxkanuio. [lo obbemy 1mo-
HATUS MOT'YT ObITh €IMHUYHDBIE, YaCTHBIE U 0ODINe; CPABHUBAEMbBIX

JKe MeKJy cOo00I0 1Mo 00beMy, MOTYT OBITh WJIM MOJAYUHEHHbIE (I10-
HATUsI POJIa ¥ BUJIA), WU COIOJYMHEHUsI. B OTHONIEHUH K COJIEep-
JKAHUIO PA3IUIAIOTCST TIOHSTHSI TIO CTEMEHN SICHOCTH, C KAKOIO TIPe/I-
HOCSITCSI CO3HAHWIO ITPU3HAKU TIPEJIMETOB, WU UMHU OOHIMAEMBIX, —
TTOHSITHSI, — TEMHBIE, sICHBIE, TIOAPOOHbIE U TOUYHBIE; CPABHIBAEMBIE

MEXKIy cODO0IO 0 COAEPXKAHUIO MOHSTHS MOI'YT OBITH MJIM CXOIHBIE,
WJIW HECXOJIHBbIE, W TIOCJIETHEM CJydae WJIH COrJIacCUMble, WU TPO-
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TUBOIIOJIOXKHBIE. BeCIUIOHOCTD 1 HEOCHOBATEILHOCTD JIAJIbHEHIIIEro
IpOOJIeHNsT TIOHATHIHA.

[Ipumeganue. Ecth ju noHsitust BpoxkJieHHbIe? 3HAaYeHUE U 00-
pasoBaHMe KaTeropuii, KakK BBICIIINX OTBJIEUEHHBIX MOHATHM. Mcanc-

JeHne ux: 1) HOHATUST OBITUST — JEHCTBUTEIHLHOTO, BO3SMOXKHOIO U
HEOOXOIMMOT0; 2) TIOHSITUSI OCHOBAHUH ObITUsT — CyOCTaHIUi 1 npu-
HaJJTE?KHOCTH, IIPUYINHBI IeHCTBUS, CAMOJEATETHLHOCTH U IIpUEMJIe-
MOCTH; 3) HOHSITUSI KAYeCTB ObITHsI, CYIECTBEHHBIX U CJIyYailHbIX,
COBEPIIIEHCTBA U HEJIOCTATKA, TOXKECTBA, CXOJICTBA U pasandusi; 4)
MTOHSATHUST KOJTUIECTBA, — €JIMHCTBA, MHOXKECTBA U BCEOOIITHOCTH, I1e-
JIOTO W dacTeif, IpocToro m cjoxkHoro. HemocraTok cucremarnte-
CKOT'O BBIBEJIEHUsSI U TOYHOI'O pacupejesienus kareropuii. Kak Ha
JIeJIbHOE HCTOPUIECKOE UCCJIEI0OBAHNE KATEropuil MOXKHO YKa3aTh Ha
Geschichte der Kategorienlehre v. Ad. Trendelenburg. Berlin. 18462,
Boobiiie o monsTusx 60Jiee yI0BJIETBOPUTEILHOE UCCIEIOBAHUE HAa-
xonnM B Jlormke Baxmana3 Y.1 ot IV.

Cyxyienne, Kak (popMa MBIILJIEHUsI, B KOTOPOIi OIIPEJIesISeTCsT OT-
HOINIEHNEe OJIHOTO TOHATHS K Apyromy. Iloamerkaimee n ckazyemoe
CYXKJIeHWe, JIOTUIecKast CBsA3b MeXK Iy HuMu. OTHOIIEHUE CyXKICHUST
K MOHSTHIO: TOHATHE — €IWHCTBO, CYXKIeHNe — pa3peleHne Cero
€JINHCTBA. 3HAYEHUE CYXKICHUS B MBINLJICHUN, KAK HEOOXOIUMOTO
IIepexo/ia OT OJHOIO MOHSITHST K JPYTOMY; CBSI3HOCTBH U OIPE]Ie/IeH-
HOCTBb MBIIIJICHUS, JIOCTUTaeMas TOCPEICTBOM cyxKaenuit. [loemuky
B CYXKJIEHWH OIIPEIE/IsIeTCS] W COJep:KaHue TOHSITUS, U 00beM
€ro, TO Cy»KJIeHHs OBIBAIOT JIBYX POJIOB.

B cyxeHusix mepBoro poja HIpU3HAKKA IPeIMeTa MOTYT OBITh
MBICTUMBI WX TIOJIOXKUTE/IHHO, KaK JAHHBIE B IIPpEIMeTe, BHE BCIKOMI
3aBUCUMOCTH OT JPYTHUX MIPEJMETOB UJIU OT JPYTUX HPU3HAKOB CEro
JKe TIpeiMeTa, — CYZKJIeHHsI KaTeropudeckue (cyOCTaHIWs W IpU-
HAJIJIEXKHOCTD ); WM HPEJIIOJIOKUTEIbHO, — KAK €Ile TOJbKO BO3-
MOKHDBIE€ B JAHHOM IIPE/IMeTe, B 3aBUCUMOCTH OT M3BECTHDLIX IIPEJI-
METOB WJIM OT U3BECTHBIX COCTOSHUIL CErO Ke IIpejMeTa, — CYK/Ie-
Hus ycsaoBHble (ocHoBamue n ciezacrsue). Copepiienneiimast opma
CYKJIEHUI CETo POJa €CTh OIPE/Ie/IEHNUE.

2Tpennenencypr @.A. (1802-1872) — nemenkwuii toruk u dumocod. Ha pyc-
CKOM sI3bIKe OBbLIN M3/IaHbl ero «Jlornmdeckue uccienoBanus», 1. 1-2. M., 1868.

3Baxman ®. (1785-1855) — nmemerkuii jorux. Ero «Cucrema jorukus Gbuia
nepesejieHa Ha pycckuil a3bik npenojgasaresem Cankr-IlerepOyprekoit yxos-
HOIl akajemuu BepmuuackuMm u n3nana B Ilerepbypre B 1831 r.
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[Tousitne 06 ompejesnenun. IIpeamer onpejenenust — moHsTHE
OrpaHUYEHHOE 110 0ObEMY U COJIEPIKAHUIO; OLPEJIEIISIONee — POJIo-
BOIl IpU3HAK ¥ BUOBOE oTsinune. IBa Bua onpe/eeHuii: onpee-
JIEHWE BEIIH 110 ee CYITHOCTH U 110 IPOUCXOXKICHUIO (TeHeTHIECKHUE).
BaxKHOCTB OlpeiesicHust, KaK CPEeJIOTOYNs TTO3HAHUIT O IpejMere.
HocronHcrBa onpejiesieHusi: a) sSICHOCTb, — HEsICHBIE OLPEJIeJIeHNUs]
oTpunaTesbHble, KPyroodpasHble, BLICIPEHHBIE; 6) 0CTPOE COOTBET-
CTBUE TPEJIMETy — OIpeJIeJieHre TeCHelilnee u odIupHeiiee.

B cyKJIeHUSIX BTOPOrO POJIA OIPEJIEIAETCsT 00bEM MOJJIEXKAIIErO
WJIM B OTHOIIEHUH K JIPYTHM COIOYUHEHHBIM HOHSATUSIM, B COBOKYTI-
HOCTH C KOTOPBIMU OHO COCTaBJIsIeT OBJIACTh MOHSTHUST BBICIIETO —
Cy KJIeHHsI pa3JieJIuTe/bHble (B3aUMHAsl POTUBOIIOJIOKHOCTD HJle-
HOB Pa3/Ie/INTEJIbHOIO CY2KJICHUS); UM B OTHOIIIEHUH K HUBIIUM 110~
HATHSIM, €r0 COCTABJIAIONINM, — Cy¥KJIeHus pas3apoourenbube. Tou-
Hast popMa TOCIEeHUX eCTh pasjesenue. [loHsTHE O pa3jesieHun.
[Tpeamer, 4jieH U OCHOBaHUE JeJIeHNsI. BaXKHOCTDL pasjiesieHuii s
[OJTHOTBI U TI0JIPOOHOCTHU 3HaHus. /JocTonHCTBA pa3/ieenust B BbIOO-
pe OCHOBAHWsI: a) €JMHCTBO, JleJIeHHsl 3ally TaHHbIe, ) TBEPJOCTD; B)
11£716CO00PA3HOCTD; KACATEIbHO WICHOB: &) B3aUMHOE Pas3JIniue X
(cMerienye pasJiesieHus! ¢ I0/pasjiesieHneM) u 6) paBeHCTBO CyMMbI
UX JIeIAMOMY TIOHSITHIO, — pa3JieIleHue TecHelilee n obmmpHeiinee.

KpOMe CUX Y9aCTHBIX BHJIOB CY2KJIEHUA M3BECTHDLI €11 O6IHI/IQ BHU-
JOU3MEHEHHNs, KOTOPBIM IIOJABEpraeTCsd B HEM MbIIIJIEHUE, KaK JIesd-
TEJIbHOCTL OrpaHUYeHHadA 1 II0 BHYTpeHHeﬁ cuJjie U CO CTOPOHBI 1
CaMuX IIpeJIMeTOB.

Taxk, BCie/ICTBYIE OTPAHUICHHOCTHU KAXKJIOTO ITOHITHS B CYKJICHUN
0 HeM MOKAa3BbIBAETCs WJIN TO, UTO MPUHAJIEXKUT MOHATHIO, NN TO,
9TO HE TPUHAJJIEXKUT eMy, — CYKJEHUS YTBEPAUTEIbHbIE U OTPHUIIA-
TeJabHBIE. [pyroe cieacTBHe OTPAHUYIEHHOCTH MBINLIEHNS €CTh I0-
CTEIIEHHBII TlepexXoy], OT HU3IIEH CTeNeHn CYXKJIeHUs K BBICIIEN: Tak
IIepEeXO/INT HAIlle MBIIIJIEHNE OT CYXKJEHUN eIMHUYIHBIX U MTOJIOXKH-
resibHBIX (indicia assertoria) K 9YaCTHBIM ¥ IIPE/IIOIOKHUTEIHHBIM
(indicia problemmatica) u gocrTuraer HaKOHeI| Cy»KJIeHUI OOIIUX U
permuresnbbix (indicia apodictica). ITpuioxkenue cux Bugmou3MeHe-
HUI K UCYUCJICHHBIM BAJAM CyXKIEeHUI.

Ymo3zakiouenne (J0Ka3aTesbCTBO), KaK (popMa MBIIIJICHNUST, B KO-
TOPOIl OJIHO CY2KJI€eHWE BLIBOJIUTCS W3 JIPYrOro, KakK CJIEJCTBUE U3
ocHoBaHUsI. OTHOIIIEHNE YMO3AKJ/IIOUEHNST K CYXKJIEHUIO U TOHSITHIO:
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BOCCTAQHOBJICHUs €JIMHCTBa IOHATHUI, Pa3pPENIeHHOI'O B CYXKJEHUU.
3HaveHNe ero B MBIILIEHNN KaK 3aBepIIUTEeILHOTO JEHCTBUS; TITy-
OMHA W OCHOBATEJIbHOCTb MBIIIJICHUS. Y MO3AKJIIOUEHNE, KAK CPeJ-
CTBO K TIO3HAHUIO U BBHIPAYKEHUIO 3aKOHOB JICHCTBUTE/ILHOTO OBITHSI.
JlBa pofla yMO3aK/IIOUEHN: YMO3aK/IIOUeHNsT HEOCPEACTBEHHbIE 1
IIOCPEJICTBEHHBIE.

Bo-11epBbIX, 0JIHO CyKJEHHE COCTABJISIETCS U3 JIPYTOro Upe3 I0-
BTOPEHUE W U3MEHEHUE MOHATUN, B HEM 3aKJIIOYAIONUXCs, 6e3 1mo-
CpeJICTBa HOBOTI'O IIOHATHUSA UJIN CY2KICHUA. B 9TOM CJIyYdae UJIn 110/~
JIeyKalllue JIAHHOTO Cy KJIEHUS U3MEHsieTCs B 00beMe, — yMO3aKJIIO-
YeHUe TOMUHEHUs]; WK JIeJIAeTCs TIePeCTAaHOBKA TOJJIEYKAIIETO Ha
MECTO CKa3yeMOro M HaobopoT (mpudeM TakKe HeoOXOnmMmo obpa-
aTh BHUMAaHUE HAa OOBEM KAyKJIOrO0 M3 HHUX) — YMO3AKJIOUEHHE
upesparenns (syllogismus conversionis); min ckazyemoe n3MeHs-
eTcsl U3 yTBEPAUTETHLHOTO B OTPHUIATE]IFHOE U HAOOOPOT, — yMO-
3aKJ/IoUeHne nporusonosiokenus (sillogismus oppositionis), ciox-
Hast dopMa ero — JMjeMMa: CTPOCHHE ee, CUJIA JIOKa3aTe/bHasi U
yciioBud MMPAaBUJIbHOCTU; NJIM HAKOHEI[ TaKOE€ U3MEHEHNE COCTUHACT-
Cs1 C IEPECTAHOBKON TTOJJIEXKAIIEr0 U CKA3yeMOro, — yMO3aKJ/IIOUeHIEe
nporusonocrasienns (sillogismus contrapositionis).

B yMo3zak/roueHnsix BTOPOTO POIa, MEXKIY IOIIEYKAIINM U CKa-
3yeMBIM JIAHHOI'O Cy¥KJICHUs, IOCPEJACTBYET HOBOE IIOHATHE, TPEThe,
cJyzKallee Olopoil UX coeJuHeHust (JBe OChLUIKK U 3aKJoueHne). B
9TOM CJIydae WU COJePIKAHUE CPEHEro MOHATHs (CKazyeMoe 60JIb-
nieif MOCHLIKM) HABOJIUTCST HA NIPEJIMETBI, COCTABJIAIONINE 00BEM €ro
(momieXkaliee 3aKk/IOYeHNe), WM HAOOOPOT, OT YACTHBIX I[IPE/IMe-
TOB, COCTABJISIIONUX OOBEM CEro IMOHATHUSI, JEJIaeTCs 3aKII0UeHIe K
COZIEPYKAHUIO IEJIOTO TOHATHA. [lepBoe yMO3aKIIOUeHHne MIPsMOoe, —
Bropoe obparnoe. CTpoeHne TOro U APYroro, JOKa3aTeJbHas CHJIA
n yciosus npasuiibHocTH. CTpoeHne HelpepbIBHOTO PAJla 3aKJIIo-
qennii (copur). [lapasorusm u codusm; nporcxoxjienne codpusMoB
u crocod WX pas3pelreHus]; U3BeCTHeHIne copu3Mbl B JIPEBHOCTH;
copU3MBI B IPAKTUIECKOI YKUZHH.

HpHMe‘IaHI/Ie. O IIYCTBIX TOHKOCT#AX B CHUJIJIOTUCTUYICCKHUX (i)I/II‘y—
pax. Ilo IIPpOCTOTE M OTYETJIMBOCTU HUIJIOZKEHUNA 3aCJIy2KUBaCT BHU-
MaHUA TpaKTaT O Cy2KACHUU U YMO3aKJ/IIOYCHUN. . .

IIpakTuveckasi 9acTb W JIOTUKA JIOJ2KHBI PACCMOTPETH MBIIILIE-
HUE 9eJIOBEYECKOE KaK JIeTETHbHOCTD, JTOJYKEHCTBYIONLYIO JJOCTUTATH
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cBoeit ey, [lenb 9Ta 3aK/II0YaeTCd B BO3MOXKHO TOYHOM COOTBET-
CTBUU MBIILJICHUS CBOEMY IIPEIMETY 110 00bEMY U COIMEPKAHUIO, WU
B MO3HAHUU UCTHHBI. [lo HEOObATHOCTU IpeaMeTa U IO OrpaHUIeH-
HOCTH MBICJIAIIETO CYyObEKTa, TAKOE COOTBETCTBUE OYUEBUIHO MOXKET
OBITH JJOCTUTIAEeMO He NHade, KaK MoCcTeneHHo. IlepBoHada/ibHO MBIIII-
JIEHIE COCTOUT MPEUMYNIECTBEHHO NOJ BJINSHUEM UYyBCTBa BHEITHE-
o U BHYTPEHHEr'O, U3BEIIAIONIETO HAC O ABJICHAAX IIPUAPOIBI U JIyXa
4eJIOBEYECKOT'0; OTCIO/Ia y2Ke BO3BBIMIAETC K UJIEAM YM, OTKPbIBAIO-
M IIOCJIEJHIO IPUYNHY U KOHEYHYIO I1eJIb BCEro CYIIero: TaKAM
06pa3oM pas3IndaloTCsd JBe IJIaBHbIE CTEIEHU, WK JIBa POJIa IT03HA-
HUsI; — [TO3HAHUE OIBITHOE M yMo3purebHoe. OTCIo/a JIBa OTIe/Ie-
HUS B IPAKTUYECKOI 4acCTU JIOTUKU.

OO0 OIBITHOM ITO3HAHUUT

Mpimtenue B Ipejesiax OnbITa TAK2Ke UMeeT PA3JIMIHbIE CTEIIeH;
10 caMOMy TIPeJIMETY U BHYTpPeHHel cute. Biamkaiimmm mpeamMeToM
€ro CJIyKaT OTJIeTbHBbIE SBJICHUS MPUPOILI U KU3HU YeJIOBEUYECKO,
B OTHOIIIEHUHM K KOTOPBIM OHA ODHAPYKUBAETCS HADJIIOJIEHUEM, —
HarJIsIHOE MO3HaHWe. TaK KakK [MO3HAHUE, OrPAHUYUBAIOIICECS Ha-
OJIIOIEHUSIME OJTHOTO JIUIA, COCTABJISET CAMYIO HE3HAUUTE/IHLHYIO Be-
JITYUHY B CPABHEHUM C HEUCUEPIIAEMbIM PA3HOO0PA3UEM IIPEIMETOB,
TO HACTOWUT HY?KJIa B OOMeHe MO3HAHUI MeXK/1y JIIOJIbMHU, B KOTOPOM
OBl 9Ta CKYJIOCTb JIMYHOW OIBITHOCTH 10 BO3MOXKHOCTU BOCIIOJIHSI-
eT OOIIEeI0 OIBITHOCTBHIO YEJI0BEYECTBa, [T0O3HAHUE ncTopuyieckoe. To
U JIPyroe TMO3HAHUE PA3JIMIAIOTCS TOJBKO Pa3MEpPAMU U CIIOCOOOM
IpeodpaKeHnsT; MPEIMET 2Ke UX eIUH — sIBJICHUS IIPUPOJILI U IEJI0-
BedecKoro Jyxa. Korma ke 1mo Bepe B pa3yMHBIN TOPSIOK CYIIErO U

IO CaMBbIM YKa3aHUdAM OIIbITa Pa3yM Halll CTapaeTcs OTKPBHITh B CUX
sIBJICHUSAX OOINUE CUJIBI U 3aKOHBI: TO B 9TOM CJIydae €ro JIesATe/lb-
HOCTH ODHAPY2KUBAETCS PSIOM IPEIIIOI0KUTETbHBIX 3aK/II0OUCHUA,

3aBepHIAIONINAX OIBITHOE ITO3HAHUE.

Harnannoe nosnanue. McTouHUK ero: BO33peHUsT 1yBCTBA BHEIII-
Hero W BHYTPEHHETo. XapakKTep €ro: OUYeBUIHOCTH, YBEPEHHOCTH B
UCTUHHOCTH YYBCTBEHHOI'O BO33PEHUS, HEPA3/leIbHAasl C CAMOCO3HA-
HUEM U HECOMHEHHas Ipu Mbicyau 0 Ejpunom uctunnom Bunosnuke
MIPUPOJIBL U JTyXa 9eI0BeYecKoro. JlelicTBuTe/IbHOE OBITHE BHEIITHETO
Mupa. Wmeanusm: jiormdeckasi HeCOOOPa3HOCTb HJIeaIn3Ma; BPE/I-
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HbIE CJIEJICTBHS €ro I HayKH; Bpeld W CTPAHHOCTH HIeaIu3Ma B
NPaKTUYECKON KU3HU.

Obmas dhopMa HAIISIIHOCTHA IIO3HAHUSI — HabJogenue. Pasim-
qre HabJIIOMEHNs OT BO33PEHUST — yIacTHe CBOOOBI B HAOJIIOMEHNUN;
1e1eco00pa3HOCTh ero. Bo3MOXKHOCTE HEIIPABUIbHBIX HAOJIIOIEHUIA.
YestoBus UX TPABIJILHOCTH: ) CO CTOPOHBI CAMOTO TIpeiMeTa HabJIio-
JIeHUe [pejJMeTa — B ero OCODEHHOCTU U B CBSI3U C JIPYIUMU; 6) €O
CTOPOHBI JIUIA HAOJIIOIAIONIEr0 — YCTPAHEHUE CJIYIafHBIX U HOCTO-
SIHHBIX HEJOCTATKOB B UyBCTBEHHBIX OpraHax, YHCTOTa IIOCPEICTBA
I\Ie)K,ZLy IpeaMeToM U OpraHoM, CoOpa3MepHasd CTEII€Hb CUJIBI 1 IIPO-
JOJIZKUTEJILHOCTH BIIEYaT/IEHUS, IIOBEPKa OIHOIO OpraHa JIpPyTUM,
COCpeIOTOUEHNE BHUMAHUST Ha IIpEJIMETe, SICHOCTb JyXa W CBOOOJA
OT IPEeI3aHSITHIX MHEHUI, MoBTOpeHne Habsomenust u T.1. OIbITHI
(experimenta) kak ocobust HabJoqeHuil. [ToHsTnst 06 onbiTax, 3Ha-
JeHre UX — B YIPOIIEHUH, YSICHEHUN U PACIIUPEHNN HAOJIIOMaeMbIX
JeficTBUil TPUPOIBI. YCJIOBUST YCIIENTHOCTU OIBITOB: IIPeIBaPUTEIb-
HbIe CBEIIEHUs, TOUHEE OIPEIe/IeHNe 3a/1a9u, CHAPSI U yMEHUE WM
[I0JIb30BAThCsI; TIOBTOPEHME OIBITOB U IEPEXO0J, OT OJHOIO K JIPYIro-
my. Ilpuioxkenue cux mpaBw K HAOIIOIEHUIO BHYTPEHHEH KU3HU
qeJIOBEKa, TPYAHOCTh CAMOHAOJIIONEHUsT U er0 0OCOOEHHOCTH.

Wcropuueckoe nosuanue. [lonarue o cBUAETEILCTBE U BEPe UCTO-

pudeckoit. OcHoBanue Mcropuyeckoil Bepbl B IPUPOJIE YETIOBEKA, U
ee pa3ju4due OT Bepbl PEJIUTHO3HON. XapaKTep UCTOPUIECKOIO IT0-
3HAHUS — JOCTOBEPHOCTH. YCJIOBUS JOCTOBEPHOCTHU CBU/IETE/HCTBA!
a) CO CTOPOHBI TIPeJIMETa — BO3MOXKHOCTH €ro JIOTHIecKast u pusn-
Jeckasi (3amed. 0 dyjiecax); 6) co CTOPOHBI JIAIA, CBUJIETEIbCTBYO-
IIIero, — XOPOIIO JIM U3BECTHO €My COoolIaemMoe JIejI0 UM, U TOIHO
JIM OH IIepejiaeT ero? BHyTpeHHne U BHEIIHME CPEICTBA K OTKPBITHIO
TOT'O U APYTOro. YCBOEHNE CBUIETEILCTBA; TOAINHHOCTD CBUIETE b~
crBa (3aj1a4a U rJIaBHbIE TIpUeMbl repMeHeBTHKY). CBUjeTeIbCTBA
HEIOCPEICTBEHHBIE W IIOCPEICTBEHHBIE; 3HAYUEHHUE IIOCJIETHUX; PSII
CBHUIETE/IBCTB, CJANYEHHEe CBUIAETE]ILCTB. 1 PYAHOCTD ITOCODOUSI UCTO-
pHUUIeCKOil KpUTUKHI; KPAWHOCTD €ee.

[Tpumeuanue. Hyzkuble 10IpOOHOCTH KACATETHHO UCTOPUIECKOTO
¥ HAIVISIHOTO Io3HaHus MOKHO Haiitu B Jloruke Baxmana .1 or.
IT u ocoberno B Vernunftlehre v. Sailer I. B. I. Th. I. Absehn®.

O BbICOUaiiIeM CBHIETEILCTBE UCTUHBI B BOXKECTBEHHOM OTKPO-

43aitnep WM. M. (1751-1832) — memerxuii Teosor u dunocod.
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Benuu. [lousitue 06 nucturHOM 0TKpoBeHNn BoxkecTBenHOM. Heobxo-
JIMMOCTh BOXKeCTBEHHOTO OTKPOBEHUsI, KaK JjIsI MOBEPKU M BOCIIOJI-
HEHUSsI, JOCTYMHBIX JIJIsT Pa3yMa, TEOPETHUUEeCKUX U MPAKTHIECKUX
UCTUH B ODJIACTH €CTECTBEHHOIO DBOromo3HaHWsl, TaK U IJIsl BO3-
BEJIEHUST yMa K HEMOCTMXKUMBIM TaliHaM BoxKecTBeHHBIM, 6e3 mpu-
HSITHSI KOTOPBIX IIOJIHOE YIOBJIETBOPEHUE CYIECTBEHHBIM ITOTPEOHO-
CTSIM JIyXa 9eI0BEYeCKOTO HEBO3MOXKHO. [Ipw3naku MCTHHHOTO OT-
KPOBEHHs] — a) B UCTHHE ¥ BO3BBIIIEHHOCTH UCTUH, B HEM COJIEPKa-
muxcsi, 0) B JOCTOMHCTBE JINII, CJIy’KUBIINX OPraHAMU TyBCTB IIPU
ero CoOOIIEHNN U B) B UyJIECHBIX COOBITUSIX, KOUMH O3HAMEHOBA-
HO €ro BO3BeIleHNe n pacipocTparenne. HykHoe mpegocrepexkenne
JUISE pa3yMa: He CIEeIaTh 3aK/II0YeHre OT HEIIOCTUKUMOCTHA K HEBO3-
MOXKHOCTH, U TPU3HABATH HEOOXOIMMOI IIPHU CYXKJIEHWHM O Bellax
BoxkecTBeHHBIX BHYTPEHHIOIO YKU3Hb B OOIMEHUN C JIyXOM BOKbUM
(kop. 2, 10, 16).

[Tpumeuanne. Xoportme 0 ceM mpeaMeTe 3aMedaHus MOYKHO Haif-
tu y 3aitiepa B I 1. ero Vernunftlehre cr. 2. o cmocobHOCTH BEPHI.

BeposiTabie 3akiodenust — oT siBjieHuit Kk cymaoctu. Hyxkaa nx

M0 OrPAHWYEHHOCTH YeJOBEYECKOI'0 OIIbITa; OCHOBAHUE — BEpPa B
€/INHCTBO 3aKOHOB OBITHs, KaK HEOOXOIUMOE YCJIOBUE MBIIIICHUS
(HEJIEIOCTh TOrO MPEIIOJIOKEHUsT: OY/ITO 3AKOHBI M MOPSIJIOK, OT-
KPBIBaeTCSd B MPUPOJE, CYTh €0 TOJBKO HAIIEro MBIIIJIEHUAS, a
HE CYIIECTBYIOT Ha CaMOM Jiesie). SIBjieHne OTHOCUTCS O CYIITHOCTH
JIBOSIKO: KaK JaCTHOE K ODIeMy M Kak JieficTBre K MPUINHE: OTCIO-
Jla 1Ba BUJIa BEPOSTHDLIX 3aK/IIOUCHUIT a) HABEJICHNE U aHAIOrus, 0)
TUIIOTE3A.

[Tonsitne o HaBemenwu u aHajgorwu. Pasjimane MeXKy HAUMH II0
npevery (KOJIMYeCTBO M KadecTBO); B IOPsijike 0Opa3oBaHUs Ha-
BeJIeHNE TIPEJIINIECTBYET aHAJIOTHH; PE3YAbTAT HABEJIEHUS — PAaCIIH-
peHue MO3HAaHUM, Pe3y/IbTaT aHajJoruu — moApobHOCTh ux. OOIIuit
XapakTep 3aKJIIOUYEeHU Ype3 HaBeJeHrne U aHAJIOTHIO — BEPOSITHOCTD:
IIPUYNHA, 3aKOHHOCTD U IIPEJIe/Ibl COMHEHUS IIPUA CUX 3aKJIIOYEHUAX.
[TousiTue 0 BEpPOSITHOCTHU U €€ CTEIEHU: YTBEPAUTEIbHAS U OTPUILA-
TeJIbHAsI CTOPOHA BEPOSITHOT'O; MCKJIIOUEHNs] MAW WHCTaHmmu. Pasz-
JIMYHBIE BUJIBI BEPOSITHOCTHU: BEPOSITHOCTh MaTeMaTHdecKas — YUC-
JIO CXOJHBIX CJIy4aeB, U JUHAMHUYeCKas — Pa3JIndHbIil BeC OTJeJIb-
HbIX ciy4daeB. [IpaBmiio kacaTesbHO HaBeJAeHUs W AHAJOTUU: TOY-
HOE UCCJIeJOBAHNE JIAHHBIX, OIpeJie/IeHNe OTPUTIATE/THHBIX CIIYYaeB,
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IIOCTENIEHHOCTh BOCXOXKJIEHHUSI OT HU3IINUX 3aKJIOUEHUH K BBICIIM.
['mmoTesa, Kak 3aka0OYeHHe OT JAHHOTO SIBAEHUS K IPUYINHE €ro
ele HeM3BECTHON. XapaKTep I'MIOTeTHIECKOr0 3aKJ/II0UEHNsT — Be-
POSITHOCTD, OTTaIbIBAHNE ACHCTBUTE/ILHON IPUIHHBI MEXKTY MHOTH-
MH BO3MOXKHBIMH. OTHOIIIEHNE TUIIOTE3bl K HABEJICHUIO W AHAJIOIUH;
CXOJICTBO W PA3/IMYNe; BIUSHIAE TUIIOTE3bI HA CUM 3aKJIFOUEHUSI, KaK
MOTHBa W JOIOJIHEHNSA WX. JHAYEHWE TUIIOTE3bl B 3HAHUM YeJIOBe-
YEeCKOM, U IPEUMYIIEeCTBEHHO B 00JIaCTH eCTeCTBO3HaHUs. Bpej ot
MPUCTYILIEHUS K TUIIOTe3aM; HeOPEeKHOCTb B HAOJIIOIEHUIX, YIIOP-
CTBO IIPOTHUB BPa3yMJIEHHUl OITbITA, MATKOCTH 3HAHUS; BpeJ B IIPaK-
TUIECKOM OTHOINIEHWHU W T.II. W MPABUJIA JJIS COCTABIEHUS] TUIIOTE3:
CUIIOTE3a HEyMECTHA IIPU BO3MOXKHOCTH OO0bsICHEHHMS TOYHOTO U IIPU
SHAYUTEJIbHOM HEBO3MOYKHOCTH OO'bsICHEHUsI (JIefiCTBHsI CBEPX'becTe-
CTBEHHBIE); THIIOTe3a JOJKHA OBITH COJIACHA cama ¢ coDOI U ee
APYTUMU JTO3HAHHBIMUA HCTHUHAME; TOJ2KHA IIPOCTO U HEIPUHYK-
JIEHHO OObSACHATD JIEJI0, — BCIOMOTATEIbHBIE TUIIOTE3bI; HEe JOJIXKHA
IIPUHUMATH PENIUTEIHHOIO TOHA.

[Tpumeaanne. Bcemn mpaBuiaMn KacaTe/IbHO HABEICHUS U AHAJIO-
run Jioruka obsizana bakony; B ero Novum Organon MOKHO HaiTH
caMoe TOYHOE, IIOJTHOE U O0raToe MPUMEHEHUSIMY M3/I07KEeHNEe UHTY K-
TUBHOU METO/IBI.

MeTozp! OIBITHOTO MO3HAHUS BOODIIE: MOCTYNATEIHHBI (aHasIi-
TUYECKUI) XOJ MBIILJIEHUSI B OIBITE — OT YACTHOTO U CJLy9aiiHOro
K 0ob0meMy u HeOOXOIUMOMY; 3aBUCUMOCTb €r0 OT OIIBITAa; HEoOXO-
JUMOCTb B HayKe M OorarTble pe3yiabrarbl. OTIMIuTe/IbHbIE YePTh
OIBITHOIO IMO3HAHUS: ICHOCTD IIPEIMETa 1 TBEPIOCTH CYKIEHUS, OC-
HOBBIBAIOIIETOCSI Ha CAMOil JeficTBUTEIbHOCTH. [Ipesesnbl onbITHOTO
IO3BHAHWSI: HEMOJIHOTA CBEJIEHUM BCEria OIyTUTeIbHas, HeCMOTPSI
Ha MHOTOYNCJIEHHBIE OTKPBITHS, U HEJOCTATOK HECOMHEHHOCTH B BbI-
Bosiax. KpaffHOCTh YMCTO SMIIMPUIECKOTO HAIIPABIEHU.

3a OTKpBITHEM OOIIUX CHUJI U 3aKOHOB OBITHSI OIIBITHBIMU HayKaMu
OCTaeTCs eIlle OJHO BajkHeMHIee J1eJ0 — OTKPBITh pa3yMHBbIE OCHO-
BaHMs, HA KOTOPBIX YTBEPK/IAIOTCS CHHU CUJIbI U 3aKOHBI. Perenne
celf 3aJ1a9M BBICTYIIAET U3 IPEIETIOB OIBITa, U COCTABJISIET IPEJIMET
YMO3PEHUSI.



Jloruka B Poccun un npaBocsiaBHast IEPKOBb 25

I1

O nosuanun YMO3pUTEJIbHOM

Ucrounuk ymMo3puUTeIbHOrO mo3HaHus — ujgen yma. [lorsTue 06
njee; pa3andne uaeit OT MOHATUI 110 HeOObITHOCTH COAEPKAHUI,. . .
u JesiTenbHOM cuite. IIponcxoxKaenne nmeit u3 ofHOM CyIecTBEeHHOM
nnen o Beckoneunom cyrmectse. OTHOIIEHNE Hiel K OBLITHIO BeIeit
U CyOBEKTY MBICTAIEMY. PackpbITie uaeil B CO3HAHUU IIPU [TOCOOUT
ombiTa. CaMOAesATEIbHOCTD MBIIIJIEHUs] 0] BJIUSHUEM Hiell, obHa-
PY?KHUBAIOIIUXCS UCATBHBIM TIOCTpoeHueM (moHsTre 06 ujueae; or-
HOIIIEHNE Hujeasta K JIeHCTBUTETLHOCTH; UIeAJIbl IPeaIMeToB (husn-
YECKUX U JIyXOBHBIX ), UJ€AJIbHBIE TOCTPOEHHsI MOYKET IIPOU3BO/UTh
MBIIIIJIEHHE: WK B 00JacTu (peHOMEHAJBHOrO ObITHsI (B IIPOCTpaH-
CTBE U BpEMEHH ), ONpeJiesisist ero obime n HeoOoXxoauMblie hOpMbI, —
MaTeMaTUKA; WU 2Ke BO3BBIIIAsICH HAJT CEI0 00JIaCTHIO U BO3BOIS BCE
cymiee K BepxoBHoMmy Hadasy um mocsemHeil mesm ObITUsi, — (PUIIO-
codusi.

MareMmaTuka IMEET CBOMM IIPEIMETOM BOOOIE BEJIUIHHY, OIpe-
JeJIeHUEe U YBEPEHHOCTb B BO3MOYKHOCTU MCTUHHOTO 3HAHUS HEBO3-
MOYKHBI 0€3 MOJIOKUTETHLHOTO OTKpOBeHusT ncTuHbl. HeobxommmocTn
Bepnr 1151 3HaHus B HadaJie, MPOJOJIXKEHIN U KOHIIE €ro; HCTUHHOE
oTHolIeHne 3Hanus K Bepe. Bue cero ornomenns nHensOexKHbl JiBe
KPaiHOCTH B CTPEMJIEHWH 3HAHHUSI K €ro HieaJjy: CJeoe I0Bepue
K COOCTBEHHOW TEOPUU — JOTMATU3M U OTPHUIAHUE BO3MOYKHOCTU
MCTUHHOI'O 3HAHUS — CKEITHIU3M.

[Tpumeuanue. [longpobroe u mosie3noe uccemoBaHue 0 320y 2K Ie-
HUSAX U HPeIpaccyikax pejcraniser 3aiyiep B “Vernunftlehre” 11
B. Von den Hindernissen im Erkennen der Wahrheit iiberhaupt.

Ha cnucke nmammcano: Bepno: Vcnpasistionuit 10/2KHOCTD Ha-
JaJbHUKa oTAesacHus [laBIMHOBCKMIT, YMTAJ HAYAJILHUK IIEPBOTO
oTmena BToporo ormenenust lemapramenta Munncrepcrsa Hapos-
uoro [Ipocsemenus Turynsipastit CoBerauk Bastepuan TosiBuHCcK il




Jlormuyeckagda IMO3UIITMOHHOCTDb
K. 1. BAXTUusaproB

ABSTRACT. There are shown logic and geometrical sense of infinitely
large and infinitesimal values. For the sample letters of a genetic code
are taken. Symbols of universal language are entered as signs on a
maximum and a minimum of hereditary variability. In the Matrix of
Complementary based on non-Kronecker (left) tensor square we have
blocks by the second letters. The matrix consists of 4 colours of psycho-
types, each of which is in a miniature, operating as the fractal multiplier.
Universal symbols show isomorphism of genetic code tables and Jung’s
mental types. The non-numeric positional principle in humanitarian area
offers not smaller advantages, than positional numerical arithmetics. In
universal language the functional words are made of one-letter operators
to realize the macrolevel of a genetic code and emphasizes the necessity
to turn from the molecular level to the anthropomorphic level — from
molecules to characters.

Keywords: infinitely large and infinitesimal Complementary genetic
code, positional principle

Nous sommes quelque

chose et ne sommes pas tout
B. Pascal

(Mbl HEYTO, HO HE BCE.

B. Iackanv)

1 Jlorudyeckue 6ecCKOHEYHO OOJIbINIVE 1 DECKOHEYHO
MaJible

«ITackasib pouyBcTBOBaJ 066 HECKOHETHOCTH — OECKOHEYHO HOJIb-
I0r0 1 GECKOHEYHO MAaJIOro — U II03HAJI YeJI0BEYeCKYyIO OI'DaHUY€eH-
HOCTbB, HEJIOCTATOYHOCTH M 00YCJIOBJIEHHOCTE», — nucas M. BybGep B
kuure «IIpobirema denosexas [1]. «B sBenun “Tui” ocymecTsiiser-
csl IIOJIJIMHHO aKTYaJIN3UPOBAHHAS CYIIHOCTb OTKPOBEHUS,.. 3aII0JI-
HSIIOIIEr0 MeHsl OECKOHEUHOro 1o Bejmunne» |2, c. 469, 496]. Oxna-
ko C.JI. @panK, TaKk TOHKO IIPOAHAJU3UPOBABIINIA CYIIHOCTD ITaphl
«s1 — Tbi», canram: «Martemarutuecku — ¥, T€M CaMBbIM, JIOTHYe-
CKH — OTHOIIIEHHE 5TO BBIPA3UTh HEBO3MOXKHO» |2, ¢. 495]. Cessb
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MEXK/JIy HUMHU — 3TO He OTpHUIlaHue, a 2unepboaa. VvenHo 1060Bb
BcE runepbosim3upyetT. JI10OUTH O3HATAET BO3BEJIUUIUBATEL IIPEIMET
cBoeil J1i00BH, npuamKas ceds. Jlrobumas na kaprunax M. [Mlarasna
mapuT B HeOEe, BBI3BbIBAsI BBICOKHE UyBCTBa. JTa MeTadopa BhIparka-
er «ee HebecHble wepmbl>.

[Tepexos 0T HM2KHETO PErUCTPaA K BEPXHEMY Ha KOMITBIOTEPE OCY-
IeCTBIIsIeTCs Kapuieii Shift. ObpaleHne B BEpXHUI PETUCTP C IO~
MOIIBIO TUTIEPOOJIBI HAIVISIITHO JIEMOHCTPUPYET (hOPMYJIa, JINH3bI, KO-
TOpasi CBOIUTCS K 3aKOHY O0OPATHOM MPOMOPIIUOHAJIBLHOCTH: X = %,
rae x u X — paccrosaus oT (okyca ;10 00beKTa u 10 n300parxke-
Husi. PaBHOMepHBIM Iaram AJincel oT JinH3bL (B TOUKe 1) K GecKo-
HEYHOCTU B M300parKEHUHM COOTBETCTBYIOT COKPAIIAIOIINECS Iaru
3azepKasbHOil Anncnn K dokycy (B Touke 0) [3].

IT.A. ®yopenckuit pazaudan yHUBEpcaIbHYI0, 60ykecTBeHHYTO V-
tuny (¢ Bosbioit 6yKBbI) U 4YeJOBEYECKYI0 UCTHHY (C MaJIleHbKO
6ykBbl). «Bor — Geckonednoe ObITHE — CHUMAET BCE TPOTHBOPEIHSI
KOHEUHBIX BeJn4auH» |4, c. 135]. Oxnako, nogaepkusast sro, 1. A. T'e-
pacuMoBa YTBEPXKIAET, YTO «HE CTOUT BKJIAJILIBATH B 9TU MOHATHUS
KOJIMUECTBEHHBII cMbIcs» [4, ¢.136].

Ob6orarrenne MaTeMaTUIeCKOro alapaTa Beera MpoBOINIOCH 3a
cueT obpaTHBIX apudmMerndeckux oneparuit. O6pa3HO TOBOPST: «KTO
OBLI HUUYEM, TOT cTaHeT BceM!s. [l obo3HaveHnst 0OpaTHBIX BEJIU-
4uH BBesieM anoctpod: ¥’ = 7 = % B npemioxennoii jorutueckoi
cucreme Heoupesesneanocru N = None (Hu HCTUHHO, HU JIO?KHO) CO-
oTBeTCcTBYeT 3HadYeHue () = %, a Honcency B = Both (u ucrunno, u
noxH0) — 3Haverne 0 = 071 = %. [IpunsTue HeompeIe/IEHHOCTH
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O yMOJIYAHMIO JIydlle IIpe3yMInun JiKu. Haao pazimyars J0xkKb-
noncerc F' = —1' = 1/— 1 n noxb-ommbky F = —1 = 5, u6o sro
pasHble yHopsiAoueHHble mapbl. OHE HAXOJAATCA B PA3HBIX OKPECTHO-
CTHX, SBJIAACH aHAJoraMu OeckoHewHo boavwuxr u beckoHewHo
manwvix. Camonyasnbuocts uasepeuu: (a V b)) = o' vV b ynpormaer
BbinosHenue oneparuit. Hanpumep, —1' V0 = 0, no -1 Vv 0 =1,
Tak Kak T+ V § = 1 [5].

Umeem nBe mapbl IPOTUBOMIOJIOKHOCTEN: o 3naky +1 u —1, a
N0 BEAUMUHE NMEEM AKTYAJILHO OECKOHEIHO Majoe — () M akTy-
asbHO Geckoneuno Goubioe §. [eoMeTphuecKoil MOJENIbIO MOKeT

CILy2KUTH curyaius desenus ompesxa [0; 1] 6 danrom omnowenuu.

st orpeska A, B] ornomenne \ = % y/l00Hee 3a/1aBaTh HE O]I-

- ) p_ +1
HUM YHCJIOM, & Hapoil duces A = 7 IIpu p — +0o0 umeem 7= -1
a IIpu p — —O00 TOJIydaeM % = % CkyienmBanme JIBYX Pa3IUIHBIX

OTHOITIEHUH %1 n }1 IIpU 3aMeHe UX OJIHUM YHUCJIOM — 1 TTOpoXKIaeT

mapajiokc A. Apwo.

[TpoeKTUBHAS TEOPETHIECKAsA CUCTEMA ABJSETCS YHUBEPCAIBHOM
JIUIs KJIACCHYEeCKMX U HEKJIACCUYEeCKHX Teopuil, nbo He 3aBHCUT OT
MeTpuku. /lejo B TOM, 9TO OTHOIIIEHNE HE 3aBUCHAT OT MaCIITAa0OB
yucauTeas U 3HaMeHaresd. OIHOPOAHBIE KOOPIUHATHI IO3BOJISIOT
copMyIMpOBATH OCHOBaHUSI MPOEKMUBHOUT A02UuKY [5)].

2 CuMBOJIBI YHUBEPCAJIIBHOTO SI3BIKA

[Ipu coznmanum yHUBEPCATHLHOIO SI3bIKA CYMIECTBEHHYIO IIOMOIIH MO-
JKeT OKA3aTh PACCMOTPEHUE MMapasjIeIn3Ma MeXK Iy TPUILIETAMU Te-
HETUYIECKOTO KOJI@ U TPUTPAMMaMU U3 JpeBHEKUTalcKoi «Kuuru
mepeMeH», Ha KOTOPBLIN Bo3jaraj Takwe OOJbINIe HAIEXKIbl HOOe-
JeBckuii aypear mo remeruke P. 2Kakob. B kayecTBe cuMBOJIOB-
JIOMUHAHT YHUBEPCATHHOTO SI3bIKA MPEIaraloTCs 3HAKNH MAKCHMY-
Ma A (=A, ajgenun) u Muanmyma V (=C, 1uTo3un), a B KadecTse
CHUMBOJIOB-HEJIOMUHAHT 3HAKH CJ1a00r0 MaKCUMyMa 1 (=g, TyaHUH) U
csaboro MUHIMYMaA U (=u, ypari). «/{oHbimKaMy — TpurpamMmmanm
C JIByMsI U OJTHOM CILIOIIHBIMY HUXKHUME Y€PTaMH — COOTBETCTBYIOT
MUHUMYMBL: = = U u == = V. Ob6o3nauuMm ux O6ykBamMu U u V
COOTBETCTBEHHO. AHAJIONMYIHO, «KPBIIIIKAM» COOTBETCTBYIOT MAKCH-
MyMbl: == = u = = /A, KOTOpbIe y;100H0 00603Ha4YaTh OyKBaMU N
u A coorBercTBeHHO. KOMITIEMeHTapHBIE TAPBI 00Pa3YIOT JIBORHYIO
CITUPAJTD.
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Ten3opHbIil KBaJIpaAT MAMPUUBL KOO8 TIOPOKIAECT MAMPUUY
AMUHOKUCAOT

nn |AninAjAA gly |STOP, arg/ser|glu/asp| lys/asn
Vir|un|VA[uA|  [arg|STOP, trp)cys| gln,his| STOP /tyr
nV AV | nu | Au ala thr val |ile, met/ile
VV|uV|Vu | uu pro ser leu leu/phe

CrabmIbHOCTD UMEET MECTO, KOTJ[a TPETUil JINIIHAA B TPUILIETE;
a MyTabeJbHOCTh, KOIJla eCTh ajibTepHaruBa. MTak, 8 cTabuIbHBIX,
0e3aIbTEPHATUBHBIX U 8 MyTabe/IbHbIX, UMEIOIIUX 10 2 aJbTepHa-
tusbl (fuist n, A / V, u), rputteros. Ilpukugka 8 + 2 x 8 = 24 3a
munaycoM 3 oBTOpoB jaer 20 amuHokucaoT mwiroc CTOII-curnadt.

ByxBbl reHerndeckoro koma 6psator Gosbiiue (A, V) u masbie
(n, u), ruacubie (A, u) u cormacusie (V, n), Beinykibie (n, A) u
sorayThie (u, V). 2KupHbIME OyKBAMU BbIJIEJIEHbI JIUTPAMMBI, 110-
poxparonie 6oaee 00HOU AMUHOKUCAOMDBL, a TOHKUMHA OYKBa-
MH — KO/JIbI, IIOPOXKIAIONIHNE eQUHCMEBEHYIO AMUHOKUCAOMY B sTIEii-
ke. ImeeM siBe joMuHaHTHBLIE paMuauy: riacHas *A u coriacHast
*V. PaccmarpuBast KoMIIIeMeHTapHbIe Tapbl Buaa (1, x2) = (First
Name, Second Name), ucxonum u3 npuopurera damvusmu. s dba-
MUJIAi ¢ OOJIBIION OYyKBBI BCE OIIPEIe/IsIeT BTOPO aclekT, a Id (a-
MUJIH# ¢ MaJI0#t OYKBBI — 1epBbIil acekT. CoryiacHbie 00eCcIeanBaoT
6e3a/IbTepHATUBHOCTD, & IJIACHBIE — aJbTePHATUBHOCTL. Marpuia
COCTOMT U3 4-X OJIOKOB — MacTeil IcuXoTuIoB. KaxKaplit 610K SBJIsI-
eTCsl MATPUIlel B MUHHUATIOPE, JIEHCTBYs KaK (PPAKTAJILHBIA YMHO-
KUATETh.

3 Mactu ncuxorunos K. FOura

. XodmrraarepoMm ydeauTeIbHO MOKa3aHa HEOOXOIMMOCTD OCMBIC-
JICHUSI MAKPOYPOBHSI T€HETUIECKOTO KOJIa U MOTIECPKUBACTCSA HEO0-
XOJIUMOCTD TIEPEXOJIa OT MOJIEKYJISPHOTO YPOBHSI K aHTPOITOMOP(h-
HOMY — OT MOJIEKYJ K xapakrepam. [leHTpasibHble CTPOUTE/ILHDbIE
OJIOKY JIMIHOCTH — XAPAKTEP M TEMIIEPAMEHT — MMEIOT PEITalonee
3HAYEHUE BO B3aUMOIOHUMaHUU [6].

Kaprounbie purypbl 1 MacTu HAIVISIHO IIPEJICTABIISIOT (DU3UIe-
ckue (PU) u neuxuaeckne (IICU) acnekrs peansuoctu |7, 8|:
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Crar, un Cenc, Hnmyum

upa A s ) i ! MO & Q
Basrem | Hama | ® =
[ ]

pa vT \ JIOTO ' Y &
Ty3 Kopoav

Crar / Junw Crar / Jdun

upa | 8 O | 80 OQ n A

pa | TO xO | TO x©Q | = Meodua APTUCTEIL
upa | 54 & |6 J1& v u

pa T & K® T& k& BJIACTb Yuenuvie

Mampuua Komnaemenmaprocmu, IpeacTas/isionias 16 mcu-
xoJsiorndecknx TunoB K.FOHra, siBsieTcst TeH30pHBIM ITPOU3BEIEHN-
€M MaTpUIlbl (‘bI/IBI/I‘{eCKI/IX CBOIICTB Ha M&TpHHy IICUXNYECKUX
CBOICTB:

A UpaCrard | R Upalusll |®| & DmoCenc | Q Dmolurynr
¥ PaCrarll v Pa/lun> & JloroCenc | & JlorolaTynT

B marpurie ncuxuaeckux ¢BoiicTB umeeM rcuxoMmactu: IMoCeHe —
910 Medua, IMoUHTYUT — 9T0 @apmucmat (CeKe, YMHOKEHHBIN Ha
10608Bb), JToroCenc — 310 8aacmsb, Jlorolluryur — 310 yuensie.
B pomame A. Cost «IdmobBoit» cremana MOMBITKA XYT0XKECTBEHHOTO
0TOOpaXKeHUsi IMO-MUPA, OCHOBAHHOTO Ha TEPMHUHE «IMO», IPUJLY-
MaHHOM JmepoM rpymsl « Minor Thread» Vanom MakkeeM.

st pammoHaioB xapakrepHo copnajienue: UHTPOBEPT =
CTATUK, & 2KCMPasepm = IWHAMHUK. PalnoHaJIbHbIE SKCTPaBEPThHI
muaamuku (Toro, Tamner, JIxexk, Ilrupsaun) crpajgaor us-
JINIITHUM KOHCEPBATU3MOM. PalroHa bl TIrOTEIOT K CTaHIapTH3a-
[IM¥, THTPOBEPTHI 3aMKHYTHI. PaloHabHble HTHTPOBEPTHI CTATHKI
(IPAM3EP, MAKCUM, TOCTOEBCKUN, POBECIILEP) mme-
IOT CKJIOHHOCTB K popMmasm3My. Eciim panmonas Bce IJIaHUPYET, TO
UppaloHaJ AefiCTByeT CIIOHTAHHO.

TeH30pHOG npousBeJeHue JaeT MaTPpUIy € IMaXMaTHBIM ITOPAI-
KOM:
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Craruk Juaamuk CraTtuk JuraMmuk
Upp | B O Hamomeon [T ¢ JITFOMA B Q lekciu I, © ECEHUH
pari | T & JIPANISEP k < Toro T © JOCTOEBCKUMN « Q Tamyer
Upp | B & XKyxos I &4 TABEH B & Jlou Kuxor I & BAJIB3AK
pait | T & MAKCUM  x & Iltupsury T & POBECIILEP K & Jlxek

CeHCOpUK — 9TO OIILYIMAIONINI TUI, KOTOPHIN 3aHAT KOHKPETHBI-
MHJ BelllaMU, & WHTYHUTY 00pa3 J0opoxKe OTHebHbIX gerajieil. [lpu
MHTEPIPETAINI MbI HCXO/IIJIN U3 TOTO, YTO KPACHbIE MACTH (BBITYK-
Jble paMuIbHble GYKBbI) — SMOI[MOHAJBHBINA THII, Y€PHBIE (BOTHY-
Thle (paMIIIbHBIE OYKBBI) — MBICIUTEIbHBIN THIL, JJOTHKHU. B cucreme
u3 14 UHTEPTUIIHBIX OTHOIIEHUH 2 SIBJISTIOTCA ACUMMETPUYHBIME, 06~
pas3ys KOJIbIa COMUATBLHOTO 3aKa3a» W COMUATBHON DEBU3WH.

Yuer 6a30BBIX UHTEPTUIIHLIX OTHOIIEHWI TO3BOJUI MOCTPOUTH
nepuonndeckyto 1ICH-Tabuiry, KoTopasi OTKPBIBAET <«uapckutl
nymob» B U3yYeHUE OTHOINEHUN PEBU3NU M 3aKa3a. llepBast JMHUS
XapaKTEPU3YETCA IPAMBIM MTOPSIKOM: 0om 6ocroda # — < do saxa-
ma O — &. Bropast uHus Macteil mMeeT 0OGpaTHBIN MOPSIOK:

OO0 & [ 4/
& 0 O a7 —/+
’IBIB

JEIRNEY

CiielyeT paccMaTpUBaTh KayKJIylO JIMHUIO MAcTell B COYETAHUM C
JBYMsI JINTHUSME PUTYP.

ITonygaem nBe mapbl JIUHUN PEBU3UH: — BIEPEI CJIEBa HAIPAaBO.
Hanpumep, nmeem jmnuio pesusun Id BAJIB3AK — K& IlTup-
jun — IO JHOMA — KO Tamier — Ide BAJIB3AK, koropas siB-

JISIETCS HETATUBHOM. COL[I/I&.HBH&H pPeBU3NsA ABJIACTCA OTHOIIIECHUEM

KOHTpPOJIsI, T/ie B KadecTBe ornopHoro npusnaka [.P. Peiitnmna pac-
CMATPUBAETCS I1apa NO3UMUBHOCNb — HE2AMUBHOCb. Parmonaib-
Hblit 9kcTpasept [lTupsui (KOpoJsb MHK) JaBUT HA UPPAIOHAJb-
Horo uarposepra JIFOMA (nama 6y6en).

O6BeieHbl KJIeTKH UHTPOBEPTOB (Ty3bl U Jambl). JlomosHuresnb-
HBbIE KJIETKH «MAaJIbIMKOB» (KOPOJIM U BaJeThl) 06pa3yIoT CIUPAJIN
skcTpaBepToB. Crimpasn 3aKa3a MPOIUTHIBAIOTCS HA3aI CIIPaBa Ha-
sieBo. [lapa simanit puryp B coueTannu ¢ Kaxk ol JInaneir Macreit 00~
pa3yIoT JIBe CIupaJu HHTPOBEPTOB. [jist ”HTPOBEPTOB MEPBOI ITapbI
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CTPOK uMeeM cuHycouiy dexaamumnozo (1) 3akasza, a jijist HHTPO-
BEPTOB BTOPOIl apbl — cuHycouiay keecmumnozo (7) 3akasa. Ha-
npumep, [ltupsun (Koposb NUK) sBISETCs 3aKa3uukoM it Jlou
Kuxora (Baser tped). Oba oHE SKCTpaBepTHI-KBECTUMBI, 4TO 00-
JIETJaeT COBMECTHYIO paboTy, ubo Jijisi KBECTUMA CIIOP HE CaMOIIEIb,
OH HE CKJIOHEH K JIeKJIApATUBHOCTH.

Hawnbosiee koMpOPTHBIME SIBJISIIOTCST OTHOIIEHUS AyajoB. Hema-
POM TOBOPAT: Kkpatinocmu cxodsamcs. Jyanbubie dpUrypbl — JaMbl
BAJIETOB U TY3bl KOpoJieil jyist nyasnbubix Macreii #/Q u & /. Ha-
upumep, B# Koposes (2Kyko) csoero Beibpas gyasa IO Tarapuna
(ECEHUH), I Nodde (JFOMA) — nyana Bé Kypuarosa (don
Kuxor). 41 u Most BHy4uKa — ToKe jiyaJibl. Mol onbIT ydyacTust B MH-
TEPTUIHBIX OTHOIIEHHUAX MO3BOJISIET 3aK/II0YUTh, UTO 3HAHUE IICHXO0-
THIIOB JIaeT BO3MOYKHOCTH MOHSITH TeX, KTO FBJISAETCS M0/[3aKA3HBIM
(sI IO OTHOLIEHWIO K CBOEMY 36TIO), & TaKKe TeX, KTO HaXOIUTCs
B IIOJIO?KEHUH MOJIPEBU3HOTO (MOsi BHYYKA TI0 OTHOIICHUIO K CBOEMY
ority).

[TockobKy 9KCTpaBepThl (KOPOJIH U BAJIE€ThI) M HHTPOBEPTHI (Ty-
3Bl U JIAMbI) Y€PEIYIOTCsI B TabJIMIEe KAK KJIETKU MAaxXMaTHOM JTOCKH,
TO MOXKHO OIUCATH ACHMMETPUYHBbIE WHTEPTUIIHBIE OTHOIIEHUSI Pe-
BU3MH KaK XOJ[ JIaJbU 1 3aKa3a KakK XOJ CJIOHA, & CAMMETPUYIHOE OT-
HOIIEHHUE JIyaJIOB KaK X0/ KOHEM. 3/1eCh IPUXOAAT Ha, YM KapTOIHbIE
nepconaxku «Crpanbl Uygec» M ImmaxmaTHbIE HEPCOHAXKHU «3aszep-
Kajbsy. «Jlormueckas urpay JI. Kapposaa oTKpbIBaeTcs MOCBSIIIE-
nueM «MoeMy JIpyry — MaJIeHbKOH JIeBOYKE», HAIOMUHAS JETAM U
B3POCJIBIM O >KU3HEPAIIOCTHOM 1 HaxoauBoit Ajuce. O6pa3HO TOBO-
ps, Jlormuecknit Kpajpar 3aKOBbIBA€T MUJIYIO JE€BOYKY B TSZKeJIble
satel Bejoro Primapst.

4 IIpuHOUIT MO3UITMOHHOCTH

B Jloruueckom KBagpare HEBOZMOXKHO IIPEOIOIETH OE3MHY MEXKILY
MakcumMymoM A u mumamMmymom V. Hayka werseproBasa [lpupos-
HOe YHUBEPCAJIBHOE, «Nodapué» eMy TIOPEMHYI KaMepy € KBaJl-
partabIM KpyrozopoMm. B Marpume Kowmmaemenrtaproctu mer pas-
pbiBa, ub0 B Heil Kpyrosoe pacuoJiokenue 3jementos. 'EHETU-
YECKNN IIOJXO/I B JIOTUKE 1o3BosisieT BOOYHIO YBHIETH 3a-
muicen Ipuponer [9)].

HepBbIM IIOYTU YHHUBEPCAJIbHBIM A3bIKOM ABUJIaCb MaTeMaTHUKa,



Jloruyeckasi TO3UIIMOHHOCTD 33

KOTOpasi IPOsABIIIa TEHAEHINIO K 3aXBaTy Pa3IMIHbIX 00IacTel 3Ha-
HUsA. YCBOUB C JI€TCTBA MO3UIIMOHHBIH CIIOCOD HyMepaliuu, Mbl CKJIOH-
HBI HEJOOLEHUBATE 3TO 3aMeUYaTEILHOE KYJILTYPHOE JTOCTUKEHIE Ue-
JloBeuecTBa. AHAJUTU3MY HPUCYII, MO3UIUOHHBIH npuamnun. Cpas-
HUTE HEMO3UIIUOHHYIO 3aIliCh PUMCKUAX YHUCE]I C ITO3UIIMOHHON 3aIu-
ceio apabekux unces. Hampumep, XI = 11 wian LV = 55. Ognako
B CpeJHIe BeKa JeKPEeTOM BEHEINaHCKON peciryOIuKu 3allpelianch
apabckue udpbl ¥ BMEHSIICh K yIOTPEOJIEHUI0 PUMCKHIE 1TH(PHI.

[To3UIMOHHBIN MIPUHIMII B TYMaHATAPHON 00JIACTH JIaeT HE MEHb-
e IPeuMyILIecTBa, 4eM B apudMeTHKe. B yHUBEPCAJILHOM S3LI-
K€ OllepaTOpHbBIE CJIOBA COCTABJIEHBI U3 OMHOOYKBEHHBIX OIEPATO-
poB («OykB»). D10 peanusyer meury Jleiibuuna — cuesarb Ma-
TeMaTI/IKy ,ZLeI;'ICTBI/ITeJIbHO yHI/IBepCEiJ[beIM A3BIKOM. «yHHBepC&ﬂb—
HOe» OYKBAJIBHO O3HAYAET «eHOBpaIieHue» (ot gar. Unus = ojuH,
Versus — npudactue ot Vertere = Bpamarh). 9TO — «CIOCOOHOCTD
€JIMHUIHOTO MMOBOPAYUBATHLCS PA3HBIMU IPAHSMHE, ... MHOIO€, IpHU-
cymiee ogHOMy npeanery» [10]. Jlornueckast nosuyuonHHocms Mo-
JKET OKA3aTh CYIIECTBEHHYIO IIOMOIIb B IIPEOI0JIEHUH IIPOITACTH MeXK-
JIy eCTEeCTBEHHBIM U MCKYCCTBEHHBIM HHTEJLJIEKTOM.
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Anammsupys dumocodekue Boszpenust A.J. Beenenckoro, HeJlb-
3s1 oboiiTu ero jguckyccuio ¢ H.O. Jlocckum.

Huxonait Onydpuesuu Jlocekuii (1870-1965) 6bL1 MbIcUTEIEM
C IMUPOKUM KPYroM (PUI0CO(PCKUX WHTEPECOB, CO3/aTe eM (PUIO-
coCKOro yUYeHus, Ha3BAHHOIO UM WHTYUTUBU3MOM. Kak BhIpasuiics
B.B. 3enbkoBcKwit,

Jlocckuit cripaBeiInBO MIPU3HAETCSI IJIABON COBPEMEHHBIX
pycckux puitocodoB, UMsI €ro MUPOKO M3BECTHO BCIO-
Iy, THe mHTepecyioTca duiocodueir, BMecTe ¢ TeM OH
eJiBa JIN HE €JIMHCTBEHHBII pycckuii dumocod, mocrpo-
uBIuit cucremy duiocodpurn B caMOM TOUYHOM CMbICIIE
ciosa [16].

Wabie coBpementbie GumocopCKue TUCATEIN CKJIOHHDI TPEYBeIn-
YMBATh 3HAYMMOCTDH BKJIaJia Jlocckoro B huiiocoduio, B 4aCTHOCTU
B 'HOCEOJIOTHIO ¥ JIOTHKYZ. HauaTs npujercs ¢ caMoii (burypsl or-
oHeHTa BBeIeHCKOro — OIIIOHEHTa, KOTOPLIH ObLI yIeHuKOM AJieK-
CaHJaIpa I/IB&HOBI/I“I&, HO HE IPUHAJI €TI0 KaHTUaHCTBa.

epras wacTs paboTs! omy6anKoBama B Beimycke 17 HACTOSAINETO M3IAHMSL.

2Cp. creyiomue CI0Ba COBPEMEHHOTO aBTOpa: «JIOCCKOMY yIaIoCh JeTaslb-
HO pa3paboTaTh U CBA3aTh BOEIUHO TPU BETBH (BUIOCOMDCKOTO 3HAHUS — TEOPHIO
6bITHs (OHTOJIOTHIO), TEOPUIO 3HAHUS (THOCEOJIOIHMIO) U TEOPUIO HPABCTBEHHOI'O
neiicrust (stuky)» [14, c. 349]. HeyxTo ymamocs?
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Hemmuoro o smanoctu u xusznensom myru H.O. Jlocckoro?, mpo-
JKUBIIEro o4ty resoe croierue (1870-1965). Huxosmait Jlocckuit
ObLT ypoXKeHIeM 3araHoro Kpas Poccun, yamics B KJIaCCUIECKOI
rumuasnn Burebekat. Kak MHOIHE U3 €ro IOKOJIEHNS, OH OHAUAIY
YBJIEKCS «OCBOOOJIUTELHBIMUY UJIEAMU COIUAJUCTUIECKOIO U aTe-
UCTUYECKOTO TOJIKA, 38 UTO OBLI UCK/IIOUEH U3 TUMHA3UU, IIPUIEM
6e3 mpaBa MOCTYIJIeHNsT B Apyrue ydebnbie 3apefenns Poccuu. Ilo-
3TOMYy OH repebpaJica 3arpanuity, B IlIBeiiriapuio, rie, mocrerneHHo
OTOMIsT OT MPEXKHUX BIIVISIIOB, OCTYIII Ha (PUI0COPCKIH (PaKy/Ib-
TeT yHuBepcurera B bepre. Bepuysmiucs B Poccuto, craj yunrbes
Ha eCTeCTBEHHO-HAY YHOM OT/eJIeHNH (PU3UKO-MaTEMaTIIeCKOro ¢da-
kysibreTa [lerepbyprckoro yHUBEpCUTeTa, TJe CHEIUATA3ZUPOBAJICS
o ncuxoduznonorun y I1.D. Jlecradra, BhIIAIONIETOCS PYCCKOTO
reJlarora U Bpada, OCHOBOIIOJIO2KHUKA HAYYHOTO IMO/IX0/Ia K (husu-
YECKOMY BOCITUTAHUIO.

K dunocodun mosomoit Jlocckuit obparuicst Toabpko B 1894 ., 11o-
CTYIUB HA UCTOPUKO-PUIIOTOrHIecKuil (DaKyIbTET CTOJTUIHOTO yHU-
BepcutTeTa, rye ero yunresnem Obut A.Ml. Beenenckuit. Ho He kan-
THAHCTBO BBemeHcKoro, a HeomeibHuImancKmit mepconaamsm A.A.
Koazosa, kak MOYXKHO CYJIUTB, OKa3aJl PEIIAIoIiee BIUsIHIE Ha MUPO-
cozeprtaane Jlocckoro. Mimernno Ko3/10B MO3HAKOMII HAMHHAIOIIETO
dunocoda ¢ Bi.C. ColoBbeBbIM, KOTOPBI HTPHUBJIEK €ro K Iepe-
BOJUECKOH JesATelbHOCTH; JIOCCKMit, B 9YACTHOCTH, IE€PEBE/l KHUTY
®. [Taynbcena «MmMvanymit KanT, ero *XKu3ub u yueHue», KOTOPYIO
B.B. Bupiokos Hauas (HO He 3aKOHYMJI) YUTATh, OYyIydd B acIu-
panrype Uucruryra dpunocopun AH CCCP B 19481949 romax®.
Beiatommeiica 3aciayroit Jlocckoro siBuiics oCyIeCTBIEHHBIN UM Iie-
peBox, «Kputuku gucroro pazymas Kanra, KOTOpbIil HbIHE IPU3HAH
KAHOHUYIECKIM.

ITo 3aBepienun Boiciiero obpaszoBanus Jlocckuit OBIT OCTaBJIEH
[IpU YHUBEPCUTETE JJIs MOJIIOTOBKYU K IPOMECCOPCKOMY 3BAHUIO, U
emy B 1901-1902 rr. 6pUTa TIpeIocTaB/IeHa HAayUHasd KOMAHIMPOBKA

3CBeneHnst 06 9TOM MOYEPITHYTHI U3 ITyOINKALIIA: [1, 35, 28].

4On ponmics B 0qHOM U3 MecTedeK JIBUHCKOrO yesna Burebekoit rybeprmm.
Xotst B pojty mpeobJiajialia MmoJibCKash KPOBb, CEMbsl OIILyIaJa cebs PYCCKUMU.
Orer JIocckoro 6611 06pyCEBIINM IOJISIKOM, ITPABOCJIABHBIM, HO MaTh ObLIa Ka-
TOJIMYIECKOrO BEpPOMCIIOBeaHust. B Kiraccuueckyio rumuasuio Burebecka Huko-
sait Jlocckuit mocTynus B ros cMepTH CBOero otma, B 1881 1.

SCM. moto Kury: [4, rmasa 1, maparpad 12].
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zarpanuiry. OH UCIIOJIB30BAJI €€ JIJIsi TOr0, YTOOBI MAKCUMAJIbHO Pac-
IIAPUTDH CBOM HAyIHO-(PUI0CODCKIIT KPYTo30P, 3HAKOMSICH Ha MECTe
¢ dunocobckumu teuennsivu lepmanuu u [seitmapuun. B Crpac-
Oypre on 3amumaJicss B cemunape B. Bunpenwbanma, B Jlefinmure
CTasKUPOBaJIiCs B IcuxojorudeckoM mHcTuTyTe B. Bynnara, B T'er-
TUHIeHe paboTaJl y IICUXoJiora-skciepuMenTaropa 1.9. Miojuiepa.
EcrecrBenno-nayunoe obpazosanue Jlocckoro mo3Bosisio eMy BOii-
TH B KypPC HOBEUIIUX 3apyOEKHBIX HAYIHO-(PUIOCOMDCKUX HAIPAB-
Jiennii. BaxKuabiM OBLIO TaK2Ke TO, 9TO KOIJa HAIMHAIOMNI PYCCKUit
MBICJIUTEb OTIIPABUJICS Ha 3aIa]l, ¥ HETO y2Ke c(hOPMHUPOBATIUCEH OC-
HOBOIIOJIO’KEHUST coOcTBeHHOrO (hustocodcekoro yuenus. KioueBoit
Jyist MupoBo33penusi H.O., mutrer aBrop npejuciosus K «/30paH-
nomy» Jlocckoro, crana uaes o6 «, IMMAHEHTHOCTH BCErO BCeMy ",
O MPEOJIOJICHUH JTyaJIM3Ma MEXKJy CO3HAHUEM U ObITHEM B aKTe WH-
ryuruun» [35, c. 5.

B 1903 r., mocjie 3amuThl AuccepTalu, B KOTOPOH yueHus IICHU-
XOJIOTHH PACCMATPUBAJINCH B CBETE «BOJIIOHTApH3May (23|, emy ObI-
JIO MPUCBOEHO yUeHoe 3BaHme Maructpa duiaocopuun. 3arem H.O.
3aHsJICT «0bocHOBaHMEM MHTyHTHBH3May u B 1904-1905 rr. omy6-
JIMKOBAJI PE3YJIBTATHI CBOMX (hUI0COMDCKUX M3BbICKAHMI®. BammTus
B 1907 r. 3Ty paboTy Kak JOKTOPCKYIO Auccepramnuio, Jlocckuit cras
[IPpUBAT-JIONEHTOM, & 3aTeM, B 1916 1., SKCTpaopauHapHbIM Ipodec-
copom dustocodpun Ilerporpajckoro yuupepcurera; Kak u Bpeen-
CKUii, IperoiaBaj OH U Ha BBICIINX »KEHCKUX KYPCax.

Nuryurnsusm JIoccKoro BhI3BaJI OYKUBJIEHHBIE OOCY XK JICHUS U KPU-
Tuky — 3ech Boicrynaau: JI.M. Jlonarun, C.A. Asekcees (Ackoib-
noB) — ceia AA. Kosmosa, H.A. Bepasies, C.11. [ToBapuun u jp.;
qro Kacaercs A.U. Beemenckoro, To K uaTyntuBusMmy Jlocckoro o
OTHECCs] KATErOPUIECKU OTPUIIATEHHO.

MoJtofioit OIEHT CTOMIHOIO YHUBEPCUTETA ObLI OY€Hb AKTUBEH

u B 1912 r. ocmoBai, coBmectHOo ¢ .JI. PajmioBbiM’, BiIHsTEIb-

8CoorsercrByiomuii Tpys Gbl1 HameuaTaH B KypHate «Bompocsr duioco-
bun n ncuxosgorun» B 1904-1905 rr. mox HazBanueM «(OOOCHOBAHME MUCTHYE-

CKOTO aMmmmpusMay. B Buge kanru — «OGOCHOBaHWE MHTYUTHBHA3Ma» — 3TOT
Tpyz Buepsble yBugea ceer B 1906 1. [20] 1 moTom nepemsmasasnca (1908; 1923,
Bepiun).

"Sprecr Jleomombnosua Pazmop (1854-1928) GeLT HpexKIe BCETO HC-
ropukoM dusocopun. Bemyckuuk IlerpeGyprckoro yu-ta (0 MCTOPUKO-
dusnonorndeckomy haxyIbTETy), OH YUUICSI TaKKe B FePMAHCKUX YHUBEPCUTE-
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Hoe mpojoszKatoeecs u3fganne «Hosble maen B dpunocodpuns. He
ayxkpasics Jlocckuit m ydacTust B OOIIECTBEHHO-TIOJIUTUIECKUAX CO-
ObITHAX. B rompl mepBoit pyccKoil peBOJIIONNN OH BCTYIIAI B ITAPTHIO
KOHCTATYIIMOHHBIX JEMOKPATOB, BO BpEMEHa BTOPOH PYCCKOM
PEeBOJTIONNN OITyOIUKOBaI Opormopy «Yero xoder mapTusi HAPOJ-
HOIl cBOGO/IBI (KOHCTUTYIIMOHHO-/IeMOKpaTudeckasi)?». OH, Takum
06pa3oM, OKa3aJICsd JacThIO CUJIbI, KOTOpas IPUBeIa K KPYIIEHHIO
TOrO MPABOCJIABHOTO «PYCCKOI'O0 MHPay, MOOOPHUKOM KOTOPOIO OH
Bcerja ObLI.

B 1917-1921 rr. H.O. ocraBajcsi mpodeccopoM YHUBEPCUTETA B
ropojie Ha Hese. B 1918 1. on cran 6/IM3KO K CepiIly IPUHAMATD
cyapbbl npasociasust u Pycckoit [Ipasocsiasuoii Ilepksu (He coy-
9aifHo ero cTapiinii Cbid Bja uMup BIOC/IEICTBUE CTAJT 38 PyDOE2KOM
U3BECTHBIM 6Oroc/I0BOM 1 rcTopukoM Llepksn).

B 1921 r. H.O. Bosryasuin — Bmecre ¢ TeM ke I.J1. Pajjiosbim, To-
rna npejacenareseM Puitocodekoro obmecrsa npu Ilerporpamsckom
YHUBEPCUTETE, — PEIAKIINIO HOBOIO KypHaja «MbICiby, KOTOPHIi
craj nsjaBarbes BospomusimnMca Puitocodpekum obmecrsom. O-
HAKO IIOCJIe BBIXOJa TPEX HOMEPOB OOJIBIIEBUIIKUE BJIACTU 3aKPbLIU
)KypHaJ, a camoro H.O. B TOM 2Ke 1oty yBOJMIM U3 yHUBEPCUTETA
Kak «ujeasuctay. B 1922 1. ero apecTtoBaJii u 3aTeM BBICJAIN U3
Poccun — B gmciie Tex BBIIAIOMMUXCS AeATEeH PYCCKOM KYIbTYPhI U
HayKH, KOTOPBIE ITO/IEXKAJIN NU3THAHUIO I10 PEIIEHHUIO IJIABBI KOMMY-
HUCTUYIECKOTO IPABUTE/ILCTBA. BermoMunM, 9To B cieayiomem, 1923
roJIy, U3 TOTO K€ YHUBEPCHUTETa YBOJIMIA €r0 OIIIOHEHTa IIpodecco-
pa BeezieHckoro (KOTOpBIH B TOM 2Ke T0Jy NOKMHYJ ceii mup). Tax
oKoHuUmMJICA cnop BBemenckuit — Jlocckuit, 0 KOTOpOM HIUXKe TOUAET
pedb.

[Mocmemyromuit moaruit kusnenuwiit myTs Hukomas Omydpuesn-
ya odepTuM myHKTHpoM: Ilpara, Pycckuit yausepcurer — Bparu-
caasa, yausepceurer — @pannust u CIIA (y cBoero muajiero coina,
HCTOpHKA; pabora B 6HGIMOTEKE VeIbCKOr0 YHUBEPCUTETA HaJl HH-
TepecoBaBIMME ero Bompocamn) — Jyxosuast akagemusi Cs. Buia-
mmvupa B Heio-Hopxke (rae H.O. B 19471950 romax 6u11 mpodecco-

tax (Bepuun, Jleitnnur). On nepeses «dtuxy» Apucrorens n «PeHOMEHOJIOIHIO
nyxa» lerenst, 6611 aBTopoM paborsl 0 Biragumupe CosioBheBe. EMy npunan-
sexxar «Ouepkn ncropun pycckoit dbmmocobun» (1912, 1922). B 1917-1924 rr.
PamyioB — nupekrop Ilerporpajickoii mybsmmanoit 6udsmoreku. C 1920 r. — wien-
KoppecnoHieHT Poccuiickoii Akajiemun HayK.
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pom) — Jloc-Anjkenec (y coina) — Ppannusi, Cen-2KeneBbes-je-
Bya; xonunna B Bo3pacre 94 Jjet.

*okok

[Tepeitmem Temepnr kK dumocodckomy ydaenmio Jlocckoro n K ero
criopy ¢ Baenenckum. He cramem mpociiekuBaTh BCe JeTaju II0-
JIEMUKHU MEXKJIy HUMH. 3aMETUM TOJbKO, UTO KPUTHUKA BO33PEHMUI
Jlocckoro comeprxkaiiack B «Jloruke» BBejieHCKOTO, BBINYIIEHHON B
1912 r. Ha 310 ocHOBaTe/ib MHTYUTHBU3MA B TOM 2K€ I'OJly OTBe-
THUJI Ha CTPAHUIAX XKypHaJa «Bornpock! dputocodun u mcuxoorumy,
a 3areM BhImycTHs Oporropy «Jloruka mpod. A.U. Bemenckoros.
Bpenenckuii gaja Ha 3T0 oTBeT B cBoeil «Jlormke» m3manust 1917 r.,
Ha KOTOPOe MBI U OyieM onuparbes. Uto Kacaercs Jlocckoro, To on
ITPOJIOJI2KAJT KPUTUKOBATH CBOETO yUNTEA B cBoell «Jlornkes 1922 1.
[19].

Haunem ¢ Toro, uro oueprum cduiocodckoe yuenue Jlocckoro,
UCIIOJIB3Ysl HE TOJIBKO T€ COYMHEHUs, KOTOPbIE BBINLIN IIPU KU3HU
ero ommoHeHTa — BBejeHckoro, HO u mociyeaytomue Tpyasl H.O.:
pa3 cpOopMHUPOBABINNCH, BO33peHus JI0CCKOro yke HE MEHSJINCH —
BapbUPOBAJICS KOHTEKCT, BBOJIUINCH B PACCMOTPEHUE HOBBIE TEMBI,
HO IJIABHOE OCTABAJIOCh HEM3MEHHBIM. V ¢ 9TUM IIaBHBIM ObLI HE
coryiaceH BBenenckuit.

Ucxonst u3 TOro, 9To BCSIKOE MO3HAHUE €CThb HEIOCPEICTBEHHOE
BIIeHIE caMOl IefCTBUTEIbHOCTH, JIOCCKUIT MPEIIPUHSI <«II0JIO-
JKATEJILHOE UCTOJKOBAHUEY, KAK OH NOBOPWI, U METAMDU3UIECKOTO
YMO3PEHUsI, U HayTHOTO HAOJIIONCHUS, U PEJIUTUO3HOTO onpiral. Co-
IJIACHO €10 B3IJIsA/y, «B 3HAHUHU IPUCYTCTBYET HE KOIUsi, HE CHMBOJI,
He sIBJICHHE [I03HABACMON BEIIU, a CaMa 9Ta Belllb 6 opuzunaies’. B
Jpyrom cBoeM counnenuu Jlocckuit mosicusier:

8CM. KHIKKY: [25]; B a1y KHMIKKY — 208 c. Masoro opMara — BOILIM, KaK
ckazaHo B npeayBegoMiiennu «OT pegakimny, HUKOTIa IPeK /e He IIyOInKOBaB-
mmecst paboret H.O. JIocckoro, HANMCAHHBIE UM B KOHIIE YKU3HU (IIPE/IIOIOKH-
TeJbHO, B Havase 50-X IT.).

Iurara us Tpyma «OBOCHOBAHWNE HMHTYHTHBH3MA», BIEPBBIE OITyOIMKOBAH-
HOro B KypHaJsie «Bompocs! dutocobun n ncuxonoruns B 1904 — 1905 rr., a
3aTeM M3/IAaHHOI'O B BUJI€ KHUI'U. DTOT TPy ObLI, TAKUM 00pa30M, H3BecTeH Bae-
nenckomy. B 1922 r. B IleTporpaje roroBmjIoch TpeThbe U3JaHUE ITON KHUTH, HO
B 1922 1. Jlocckuit, kKak MBI 3HaeM, ObLT BBICJIAH M3 cOBeTCKoil Poccum, u oo
yBuJes0 ceer B Bepsmne B 1924 r. Ilurupyercs no kaure [21, c. 77].
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«...3HaHWE HE eCTb KOIUs IIPEeJIMETa, OHO HE €CTh CHM-
BOJI IIpeJIMeTa, OHO IPOCTO ¥ IIPSIMO COJEPXKHUT B Ce-
6e CBOIl IpeMeT 6 NodaunHuke, KaK OMO3HAHHDIA. AKT
HEIIOCPE/ICTBEHHOI'O CO3EpIaHUs IIPE/IMETOB B IIOJIJIMH-
HUKE 51 Ha3bIBAIO CJIOBOM uHmyuyus. COrIacHO Teopnu
3HaHUs, KOTOPYIO s Hadaj paspabareiBath B 1903 1.,
BCe HAIlle JOCTOBEPHOE 3HAHME IOJIyJIaeTCsl He HHAYE,
KaK I[I0CPEJICTBOM TaKOI'0 HEIIOCPECTBEHHOTO HABJII0/1e-
HUSI TIPEIMeTOB B nojymHHuKe. [Tosromy cBOIO Teopuio
sl Ha3bIBalo unmyumususmom» |25, C. 137].

B To Bpemst Kak BBemeHcKmit oTBepras BOZMOYKHOCTH MeTahU-
BUKHU B BUJE 3nanus, Jlocckuit cantans MeTapu3nuKy MEeHTPATLHON
dunocodckoit naykoit. «Meradusnuka, — nmucaa OH, — eCTb HAYKG O
MUPe KAK UeaoMm; OHa TaeT 0O0wy10 KapTUHY MUPa KaK 0CHOGY JJIs
BCEX 9YACTHBIX yTBepxienmii o mem»'’. CBoe yuennme oH Ha3bIBAT
udean-peanu3mom, TOTOMY ITO OHO O3HAYAET «. . . HEITOCPEICTBEHHOE
YCMOTPEHHE OUYEBUIHBIX 3aKOHOCOOOPA3HBIX UACATBHBIX IPEIMe-
TOB. ..» [27, ¢. 239],

O3HAYAET, YTO B MUPE €CTh, C OJHON CTOPOHDI, udeasbHoe
ObITE <...>, T.€. ObITHE CBEPXBPEMEHHOE U CBEPXIIPO-
CTPAHCTBEHHOE, U, C JIPYTOil CTOPOHDI, peasbHoe ObITHE,
cocrosinee n3 cobvymuti, BDEMEHHBIX M IIPOCTPAHCTBEH-
HO-BPEMEHHBIX. PeajibHoe ObITHE CYIeCTByeT He WHa-
Ue KaK Ha OCHOBE HJeaJibHOro. — KOHKpeTHBIN uieasi-
pean3M HAXOUT B COCTABE UICATHLHOTO OBITHS HE TOJb-
KO 0omeaeuerHble UJEH, HO U KOHKPEMHBIE UJeasbHDLE
HAYAAG, UMEHHO CyOCTAHIIMM WJIU, TOYHEe, CyOCTaHIU-
aJIbHBIX Jesrerteii |27, c. 132].

Pazymmaast 4yBCTBEHHYIO U MHTEJJIEKTYAJIBHYIO HHTYHUIIUIO, a TaK-
JK€ CBEPXYYBCTBEHHBIN ONBIT — MUCTHYECKYIO MHTYUIWIO, Jlocckuit
rojiaraji, 4To B IIOCJeHell OTKpbIBaeTcs bor, a uejoBedeckoe s
obHapyKuBaeT cebst KaK TBOpUYECKAsi CHJIA, CO3JAOIIasi, «B COK3€
C JIDYTUMH JedTeJsIMU», CBOIO JIYXOBHYIO, JIVIIEBHYIO M TEJIECHYIO

10 JTocexuti H.O. Tunbsr Mupososspennii. 1lur. mo: [27, c. 5]. Knura upencras-
JsteT coboii nepenedarky ybaukanuii: [24], [26], «nean-peamusmy (U3 xauru
«Obmenocrynnoe BBesienne B Guaocopuios», medaTaeTcs — He MOJHOCTBIO — 110
n3ganmo [22]).
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Ku3Hb. Vcropuku dumocodpun numryT o JIocckoM, 9T0 OH BO3POIUII
CPeIHEBEKOBOE YUEHUE O PeaIbHOM OBITHN YHUBEPCAJIUM, IOCKOJIBKY
€ro UHTYUTUBU3M CTPOUTCS HA IPU3HAHUU PeaibHOCNU UJeaAbHO20
6vmus |14, c. 356].

Jlocckmit O6bLT yOexKaeH, 9T0 MeTadu3nKa, KaK OH ee IMOHUMAET,
BXOJIUT «B COCTAB 6CAKO20 MUPOBO33PEHUA», TALT CBEJIEHUS O O
auHHOM ObITHE (0 «Bemax B cebe»); 9T CBeJEHMUsI, BIPOYEM, 0
crasiisior, 1o Jlocckomy, 6ce nayku [27, c. 8]. D10 3HAUUT, UTO WH-
TyUTHBI3M (KaK «KOHKPETHBI OPraHUIeCcKuil neas-peasn3M I
[EePCOHAJIU3M» ) PEIIUTE]bHO OTBEPraeT KAHTHAHCKUN KPUTHUII3M.
Jlocckmit me coryiacen ¢ BBeeHCKUM, yTBEPKIABIINM, UTO «METa-
dbusnka Kak HayKa (0 MOJJIMHHOM OBITHH, O ,,Belax B cebe*) HeBO3-
MOXKHa 1 9YTO BCAdKad MeTaCbI/ISI/I“IeCKaH Teopusd, TaKzKe 1 MaTepua-
JIN3M, HeJIOKa3yeMa 1 HeOIPOBEPXKHUMay. TaKoe yueHne MOXKHO IIPHU-
HSITh, TOJIBKO 3aHSIB IO3UIUI AZHOCTUUUIMA T HEHOMEHAAUIMA
[27, c. 65]. A peskue cioBa Jlocckoro o Tom, 9TO TOT, KTO BHJIUT B
MeTaU3UKe UMb HUKYEeMHOE PE30HEPCTBO <. .. > TOT OOHAPYKU-
BaeT HeJOCTATOK (DUI0COMCKON KYIbTYPhI CBOETO YMA. . . », IIPSIMO
6bi0T 110 BBesenckomy !l

Bospazkas, BBemenckuii ykasbpiBaJ Ha HEIIOCIEI0BATEIHLHOCTD JIoc-
CKOrO:

OH cumuTaeT HEMO3BOJUTEIbHBIM, T.€. IPEJB3SATON 1pe/I-
IIOCBLJIKOM, PacCyKJaThb O sIBJEHUSAX U Bem@ax B cebe,
[IpUIJallaeT, B3aMeH TOI'0, 3aHAThCA TOJIbKO PacCMOTpe-
HUEM TOT'0, UTO NPAMO, HENOCPEICTNEEHHO TAHO B OIBITE,
He3a6UCUMO OT BCIKOI'O IIOJBEJECHUS 3TOIO JAHHOI'O 110,
UCTUHHOE WJIN KaxKyleecs: ObITHe; BMECTE C TeM OH 2Ke
YUUT, 9TO BCSIKOE OBITHE €CThb ObITHE B CO3HAHUU (XOTsI
U He B YEJIOBEUYECKOM ), & MOTOMY J[yXOBHO, 9TO MaTepH-
aJIM3M OIMUOOYEH, YTO YEJIOBEK COCTOUT U3 KOMILJIEKCA
JYXOBHBIX CYIIHOCTEM, KOTOPBIE IIPAMO, HEIIOCPEICTBEH-

HO BKJIAILIBAIOTCS OJIHA BHYTPb JPyroi u T.1.'2

"BnpoyeM, ckazaHbl OHN GBUIM B COYMHEHWH, yBHIeBIIeM cBeT B 1931 I, Te.
TOr/a, Korga BBemeHCcKOro yke He OBbLIO B KUBBIX, — B IIATUPOBABIIEMCsI BBIIIIE
counnennn (cM. [27, c. §]).

12311ech BBejieHCKUii B MOACTPOYHOM IIPHUMEUAHUH IIPUIVIAIIAET UHTATEIS
O3HAKOMHUTLCSI C TeM, ITO cKa3aHo JlocckuMm B ero coumuenusix «O6ocHoBaHue
naryntuBudmMay U «OCHOBHBIE yUeHHUsl [ICUXOJIOIMH C TOYKU 3DEHUs BOJIIOHTA-
pu3sMasy.
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Ho, mponosrkaer BBenenckuil, kKak HE CMOTpeTh Ha MeTahU3U-
Ky — KakK Ha Bepy WIN KaK Ha 3HaHWe, — ITOJI0OHBIN B3TJIsIT O3HATA-
€T, UYTO y HAC y2Ke BO3HHUKJIO [TOJIO3PEHHE, YTO JAHHDBIE OIIbITa MOT'YT
OBITb HE TOXKJIECTBEHHBIMU «UCTUHHOMY OBITHIO», W IIOTOMY <«YIKe
YIOTPEOJISAIOTCS TOHSTHs Beleit B cebe u siBieHus (MHaYe — UCTHH-
HOI'O U KaXKyIIEerocs: ObIThs), X0Tsl U 6e3 9tux Hassauuii». U nasee
Bsenenckuii mobasisiet, 9To 101 MeTapU3NKON OH MOAPA3yMeBaeT
ydeHne o0 UCTHHHOM OBbITHH, T.€. O Bemlax B cebe |7, c. 46].

Urak, Beenenckuit u Jloccknit pacxoiuinch B caMOM IJITABHOM —
[IEPBbI OTBEPraJl BOSMOXKHOCTH MeTahU3NIECKOI0 3HAHUA, BTOPOit
ObLT yOEXKIEH B TOM, UTO pa3BUBAET MeTA(MDU3UKY UMEHHO KaK 3Ha-
nue. Beeenckuit mpoBOaUII PE3KYIO IPAHb MEXK/Iy JIOTUKOHN U MeTa-
dusukoit, Jloccknuii ke canuTa, YTO JOTUIECKUE U METADUIUICCKIE
IIPUHITUIIBI B CBOE! OCHOBE COBHAJAIOT, XOTS IEPBbIE 3HAUUMBI JIJIs
3HAHWS, & BTOPbIE JJist OBITHUS.

[Ipexk e ueM mepexoauTh K IVIABHOMY IIYHKTY CIIOpa MexK1y Bee-
nerckuM u JIocckum — o geTbipex popMax yCI0BHO-KATEIOPUIECKUX
YMO3aKJIIOUEHUH, — Mbl KOCHEMCSI HECOBIAIEHUsI UX B3IJISJIOB I10
APpyrumM BOIIpOCaM J'[OFI/IKI/IIS. OHI/I OTHOCATCA K COOTHOIIIEHNIO JIOT'U-
KI ¥ THOCEOJIOTHH, K IIpobJIeMe IICUXOI0IU3Ma B JIOTHKE, K HCTOJIKO-
BAHMUIO JIOTHKH KaK CPEICTBY OTKPBLITHs HOBBIX mcTHH'?. OrTMeTHM
U pazjndue B3MVISI0B IByX (putocodos nHa 0bobIeHne n Ha pa3rpa-

HYeHNEe aHaJIUTHYICCKUX 1 CHHTETUYIECCKHUX Cy}I{,ILeHI/IfI15.

B To Bpems kak 11 BBejsieHcKOro Jiornka 0bLIa HE 3aBUCHMOI
oT Teopuu 1o3Hanud, Jlocckuii cyuTaN, YTO OHA MMEET I'HOCEOJIO-
rudecKkne ocHoBaHus. llajee, Mbl Buaenun, 4uro BBemeHckuit — BO
BCAKOM cjIydae HaumHasg ¢ KHUTH 1912 1. — oTBepras B JOruke
IICUXOJIOTU3M, M TeM He MeHee JIocCKuil ympekas ero B TOM, UTO
OH HEIOCTATOYHO SICHO PA3rPAHUYUBACT B IMO3HAHUU JIOTHIECKOE
U TICUXOJIOTUYIECKOe; TOT YIpPeK aJapecyeTcs Ipekje Bcero «Jlo-
ruke» 1909 r., B cBa3u ¢ yem B m3panuax 1912 u ocobenno 1917
u 1922 rr. Beemenckuit 6ojlee 4eTKO pasrpaHUIUBAET IIPEIMETHI
9TUX HAYK.

133 nech mazo ykazarn na Tesuchr: [32].

1 Cm. ykazannyio Beime my6mikarmmo B.C. TTomosoit [32).

150 marasmax JIOCCKOrO OTHOCHTENBHO JIOTHYIECKOTO OTPUIIAHHUS CM. [4, Ti1. 3,
naparpad 4.
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Jlocckwii He coryamaercst Co CBOMM yUIUTEIEM U B €10 OTBEPXKEHIHI
«JIOTMKH OTKPBITUsT» HOBOro. OH ObLI yOeKieH, 9TO 0O0beKTHBHASI
CTOpPOHA HAYYHBIX OTKPBITHI, C OHOI CTOPOHBI, W JIOKA3aTEJHLCTB
y2K€ OTKPBITBIX UCTUH — C JIPYTOil, COBIIAIAIOT, II0OYEMY JIOTUKA KaK
HayKa O JIOKa3aTe/IbCTBaX eCTh BMECTe C TeM HayKa 00 m300peTeHn-
X u OTKpbITUsX. I[lockonbky Beemenckuit oreepray Kputuky Muji-
JIEM CHJIJIOTH3MAa KaK He PACIIUPSIONIEro 3HaHne, OH ObLT BBIHY K IH
NIPpU3HABATbL U IBPUCTUYECKOE 3HAUeHue Jorudeckoro. «Ho sto, —
[IPOHUTIATELHO 3aMETIIA OJTHA KAJUHUHTPAICKAST UCCIIeI0BATE b
HHIIa, — BOBCE HE yKa3bIBaeT Ha TO, 9YTO OH IIPOTHBOIOCTABJISIET OT-
KPBITHE U JIOKA3ATEIHLCTBO, OH IIPOCTO HE OTOXKJIECTBJISIET ITHU IIPO-
neccel» (32, c. 264].

Tenepnb o0 B3mIs1zie BBegenckoro na obobienne. OH ObLI IPOCT U
sgcer. A.J. cBs3biBas 0000IIEHNE ¢ pA3IUYEHUEM 0OWUT U eOuHUY-
b TPU3HAKOB IpeaMeToB. IlepBble mpruHa1jIexKaT MHOIUM IIPE-
MeTaM, CXOJHBIM MEXJy co0oil B OOJIaJaHUKM ITUMHU ITPU3HAKAMUF;
BTOPbIE COCTABJISAIOT TO, YeM OTAEJbHBIA IPeIMeT OTIMYACTCS OT
Bcex 0e3 MCKIIIOYEHHSI IIPEIMETOB, JarKe HauboJIee CXOMHBIX C HIIM.
Iastee BBefeHCKMI MPOBOAUT PA3IUINE MEXKIY CyIIeCTBEHHBIMU
1 HECYIIEeCTBEHHBIME Hpu3HakaMu. «CyIeCTBEHHBIMU TPU3HAKAMUI
Ha3bLIBAIOTCA TAaKWe IPU3HAKU, U3 KOTOPBIX KaXKJIbIA, B3ATHIA OT-
JeJIbHO, HEOOXOJMM, & BCE BMECTe JOCTaTOYHDBI, YTOOBI OTJIUYUTD
JIAHHBIA IIpeMeT, WK YKe TaHHYI0 TPYIIY IPeIMeTOB, OT BCeX OC-
TaJbHLIX IIPEIMETOB». IIpu 3TOM CyIIeCTBEHHOCTHL JIMOO HECyIIe-
CTBEHHOCTD IIPU3HAKA 3aBUCUT HE TOJILKO OT MBICJIMMOIO HAMMU IIPE/I-
MeTa, HO M OT Halllell TOYKN 3PEHUsT Ha HEro, MoYeMy JJIsi OJHOIO U
TOrO Ke IPeIMeTa MOXKHO YCTAHABINBATH PA3IMTHBIE OIIPE/IEIEHNUS.

Y Bsenerckoro pedb 06 0O0OIEHNN 3aXOAUT €Ille pa3 — KOTIa
oH obpalnaercsa K HHAYKIUK. PaccMaTpuBast HHIYKTUBHLIE JOKa3a-
TEJbCTBA, OH OTHOCUT UX K OOOOIIAIONINM yMO3AK/IIOUEHUIM, OC-
HOBAHHBLIM Ha I[PUHIMIIE €IUHOOOpAa3Usl IPUPOIALI, M €ro YACTHBIM
cjiydaeM — Ha IIpUuHIUIIe TIPUYINHHOCTHU. Ha 9TOM OCHOBaHUU OH HE
OTHOCHUT K MHIYKTUBHBIM PACCYKIEHUSIM MaTeMaTHIeCKYIO HHIYK-
o (To, uro A.U. noppobHo, Ha npuMepe, 00bICHSIET IPOUCKO/Is-
U [IPA 3TOM XOJI MBICJIH, COCTABJISIET IOJOXKUTEIBHYI0 0COOEH-
HOCTB JIOPHYECKOTO yueHUsi BBEJEHCKOr0), HO IPU3HAET, U4TO B Heil
coepXKuUTCsI 0boOIIeHTE.
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Crneryer npusHaTh, 9T0 B3MIsIbl AU, Ha posb 060061IeHs B TO-
3HaHUU OJU3KU K TOMY, UTO OOIIENPUHSTO B COBPEMEHHON (DUJIO-
codckoit oruke. Uro Kacaercs Jlocckoro, To ckazarh TO 2Ke O €ro
B3IVIsLIaX Ha JAHHBINA BOIIPOC MBI OCTEPEYKEMCST — U 9TO HECMOTPSI Ha,
TO, YTO, KAK YBUJIUT YUTATE]b, B €r0 BO33PEHUIX 110 ITOMY BOIIPOCY
ObLIH BechbMa, TyIyOoKme coobparkenusi. B camom nese, paccMoTpum
cremyiontyio Meicab Hukomas Onydpuesnda:

Peasinzm, ocobeHHO ecjin OH KOMOUHUPYETCsT ¢ UHTYUTH-
BU3MOM (MHUCTHYECKMM SMIMPU3MOM), OTBEYAeT Ha BO-
IPOC O MIPOUCXOXKIEHUN OOIIUX CYZKICHUIT U IIpeIcTaB/Ie-
Hnii!' 6 4pe3BblYaiiHo IIPOCTO: <...> pa3ju4Hble <...>
SIBJIGHUST <. . . > 3aKJIIOYAIOT B ce0e O[HU U Te JKe He TPO-
CTO CXOJIHBIE, & MONCOECTNGEHHbIE DTIEMEHTBI WU CTO-
poHbI (aspects); MOCKOJIbKY B HUX €CTh TOXKIECTBEHHOE,
OHHU COCTABJIAIOT OJMH U TOT K€ IPEJMET U B JIefCTBY-
TeabHOCTH U B Mbinuieann. O6miee B Bemax eCTh HEeUTO
[epBOHAYAJILHOE, HEIIPOU3BOIHOE, TIO3TOMY M B MBbIIILIE-
HUKM OHO HE MOKET OBITH IMPOU3BEICHO WU CJIOXKEHO M3
gero-yimbo He obmero (21, c. 241].

1 B apyrom mecre:

DopMaIbHO-UeATbHOE ObITHE, YUCI0, OTHONICHUE U T.11.
eCcTb BCerJia HeuTO obuiee, m.e. KaxHcdoe U3 HUL €JUH-
CTBEHHO, OJIHAKO IPUCYTCTBYET BO MHOI'UX CIydasaX Obl-
THsA, pazdpPOCAHHOTO B PA3HBIX MECTaX MPOCTPAHCTBA M
OTPE3Kax  BPEMEHUH. IDTO  HEyJUBUTEJBHO,  eCJIU
dopMasbHO-UICATbHBIE HAYAJIa CYyTh BHEBPEMEHHBIE CIIO-
COOBI OBITUS 1 JIEHICTBOBAHUSI OJIHOTO U TOT'O K€ CBEPXBPE-
MEHHOT'O M CBEPXIIPOCTPaAHCTBEHHOI'O JAedTesisd: CeMb II0-
CTYIIKOB, CEeMb YKeJIaHWii, CEMb 1yBCTB UMEIOT OJHY U TY
ke opmy cemepuunocTu |27, . 227-228].

B ormmune or Beemerckoro Jlocckuit pe3ko IIPOTHBOIIOCTABJISLIT
obmiee n equHnaHoe (MHAMBUAYa bHOE). OH mmcasr: «KoHkperHnoe

1B momcTpodHOM MIpIMEYAHNE, OTHOCSIIEMCS K STHM CIOBAM, TOBOPHTCS, UTO
aBTOp B JIaHHOM CJIy4dae He IOJBepraeT PacCMOTPEHUIO INOHATUHN B OTJIMYHE OT
IpeJCTaBJIEHUI.
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UMeeT HPUOPUTET IIepeJi OTBICUYEHHBIM. Hndusudyanrvroe 20cnood-
cmeyem Had obwgum» |27, c. 227-228.]. Dror Te3uC moIyIaeT y
HEro CJIEJLYIONYI0 MOTUBUPOBKY. Hacrosiiiee nHuBm1yabHOEe, a0-
COJIIOTHO WH/IMBU/IyaJIbHOE HAOJIIOMAETCS U OIO3HAETCS € BeJIMdaii-
IIIAM TPYAOM; HazKe KOTJa Mbl CTOMM IepeT IUTIOM €TMHITTHOM BeIn
U UMeeM B BOCIIPUSITUM BBICOKO HMuddepeHnupoBanubiii ee 0bpas,
OH B I'POMA/THOM OOJIBIITUHCTBE CJIyYIaeB eCTh OOIIee MPe/ICTaBIEHNE.
«TpynHee Bcero onosHaTh BO BCSAKOIl BEIU €€ MHJIMBH/IYAJIbHOCTD,
T.e. TO, B UeM BeIb OKA3bIBAETCsl €IMHCTBEHHOIO B MUpPeE, HEITOBTO-
PHUMOIO M HE3aMEHMMOIO HIUeM JApyrum» [27, c. 250].

Jlocckuii obpalia BHUMAaHHE Ha TO, YTO CYNIECTBYIOT 00JIaCTH
(HampuMep MaTeMaTHKa U MeXaHUKa ), B KOTOPBIX Hay4IHOe 00001Ie-
HUe [IPOU3BOJUTCS HA OCHOBAHUU eduHCMEenHo20 ciydas. B kade-
CTBE HPHMepa IPUBOJUTCS J[OKA3ATEIHCTBO TEOPEMBI O CyMMe yI-
JIOB TPEyroJIbHUKA, KOTOPOE IIPOU3BOJIUTCS C IIOMOIIBIO JIeyKTUB-
HBIX YMO3AKJ/IIOUEHUIT I OHOTO KaKOTO-HHOY/b, ITOJIOYKHIM, OCT-
POYTOJIBHOI'O TPEYTOJILHUKA; «BCJIEJ] 38 9TUM Ha OCHOBAHHU OTYET-
JINBOT'O YCMOTPEHHS, YTO BEJININHA CYMMBI YIVIOB 00YCJIOBJINBAETCSI
HE BCEMHU CBOHCTBAMHU JAaHHOI'O OCTPOYI'OJIBLHOIO TPEYIOJIbHUKA, &
TOJIBKO TE€MH, KOTODPbIE Mootcdecmeents, BO BCEX TPeyrobHUKAX,
JIOKa3aHHOE TIOJIOYKEHNE YTBEPKIAETCA OTHOCUTEIBHO BCSIKOIO Tpe-
yrosibHEKa BooOmie» (21, c¢. 276-277|. Beeaenckuii, KoHeqHO He OT-
BepraJi MoJI0OHOI0 UCTOJTKOBAHMS I'€OMETPUIECKUX JIOKA3ATEIbCTB,
HO ofpailliajl BHUMaHIe Ha JPYIyI0 CTOpoHy Jesta. OH yKa3blBaJI HA
TO, UTO YEePTEXK CJIYXKUT JJIS TOrO, ITOOBI IMOSICHATD KaXK/IBIN IIar
B JIOTMYECKUX PACCYKJICHUIX.

Mpricanb JIocckoro o «HemoTHON WHANBULYATU3AIINE TPeCTaBITe-
HUl» CBUJIETEJILCTBYET O €ro IMPOHUIATELHOCTH, U OHA BO3paXKe-
HUII CO CTOPOHBI €r0 OIIIOHEHTa He BhI3biBaJia. OIHAKO KO MBI
BJYMBIBAEMCS B <«HUJICAJ-PEAJIU3M», IIPEJIIOIATAIONIAN, ITO TOUTH
BO BCSIKOM aKT€ BOCHPHUSITUST TOXKIECTBEHHOE B BEIAX CBSI3aHO C UX
«CyBCTaHIMAIBHOCTBIO», OY/ITO ObI epeKnBaeMoii HaMu (Kak «Cy0-
CTAHIUAJIBHBIMY JESITeJISIMUI» ), CTAHOBUTCS HOHSITHBIM, YTO 9TO yUe-
Hue OBLTO HempueMJIeMo Jjist BBemeHnckoro.

Od4eHb 4€TKO IPOTUBONOJIOKHOCTD B3IJIAJIOB JIBYX PYCCKUX (PUIIO-
copOB POSIBJISLTIACH B TPAKTOBKE KaTeropuil ruoceosiornu. Beemen-
ckuii, Oymyun cropoHHUKOM duaocodpun KaHra, deTKo pasimdal
MWD SIBJIEHUIT 1 MUD <«Bellei B cebey, 3HAHNIE a Priort U a posteriori.
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B jioruke oH BHjiesI <IIPOBEPKY CY2KJICHUII», T.€. UX OIPABJAHNIE WJIN
ompoBep:kerne. OH HICAJT:

OcCHOBHbIE METOJIbI OLPABIAHUS CYXKICHUH CBOASTCS K
JIBYM: K IIPOCTO{i yCTaHOBKeE (MJIH, KAK BBIPAZKAIOTCST HHA~
9e, K POCTOMY KOHCTATUPOBAHUIO) JAHHBIX ONBITA U K
JIOKA3aTeJIbCTBY, TaK ITO BCSIKHiT METOJ{ OLPABIAHUS CO-
cTaBisieT b0 BUIOM3MEHEHNE OJIHOTO MX 9TUX, 00 UX
Pa3HOOOpa3HbIe COeJMHEHNsT MexKy coboii <...> Ilog
JIOKA3aTeTbCTBOM Ke B JIOTHKE TI0/[PA3yMEBAeTCsl OlPaB-
JaHHe  CYXKJEHHIl  IIOCPEICTBOM  YMOBaK/IOYEHUH
[7, c. 105].

Hayka, yrBepkias BBemenckuii, TOJbKO TaMm, IJie €CTh yMO3a-
KJIFOUEHUsI U JIOKA3aTeJIbCTBA, T.€. OIOoCpeacTBoBaHHOe 3HaHue. OHO
MOXKET OBITH PA3JIMYHBIM 110 CTEIIEHN OOITHOCTU, HO €r0 PACIIUPEHNE
BCErJia IIPOUCXOJIUAT Iy TEM OIPABIAHUS CUHMEMUYECKUL CYKICHUI,
T.e. CyKJIeHUii, cKkazyemble (IIpeIMKaThl) KOTOPBIX COJIEPIKAT TO, e~
ro Her B mogyiexkarieM (cyobekre). HTo Kacaercs aHaaumuveckus
CYXKJI€HUI, TO UX CKa3yeMble, KaK Mbl y2Ke TOBOPHUJIU, 00Pa3yioT
GOJIBIIYIO WJIM MEHBIIYIO YaCTh COJEPYKAHUS ITOJJIEXKAINEr0, U JJIs
YCTAHOBJICHUSI UICTUHHOCTH aHAJTUTUICCKOTO CYXKIEHUS JTOCTATOTHO
«PaCUYJIEHUTb» — [POAHAJM3UPOBATHL — €ro npejaukar. BeemeHckuit
[TOYEPKUBAJI, 9TO PA3/JUIEeHNE AHAJUTUIECKUX U CHHTETUIECKUX
CYKJIEHWIT HE HOCHUT IICUXOJIOTMIECKOI0 XapaKTepa U HUKAK He CBs-
3aHO CO CITOCOOOM MX IPOUCXOKICHUSI.

Ho nmenno nocsienuamii B3riista orcransalt Jlocckuit. OH ObLT yOeK-
JeH, 9TO €My YJaJ0Ch YCTPAHUTL MPOTUBOIOJIOXKHOCTU HE TOJILKO
3HAHUSA U ObITUS, HO U «PAIIMOHAJILHOIO ¥ UPPAIMOHAJILHOIO, allpuU-
OPHOT'O U allOCTEPUOPHOrO, ODOIIEr0 U YACTHOIO, aHAJUTHIECKOTO U
CHHTETUIECKOTO», YTBEPKIAJ, ITO BCE CYKJIEHHS UMEIOT B OHOM
OTHOIIIEHUU AHAJIMTUIECKUIL, & B JPYTOM CUHTETUIECKHUI XapaKkTep.
Ow nosiaraJi, 9To ero MHTYUTHBU3M (MUCTUYIECKUI SMIMPU3M) Bbl-
parkaer «OpraHUvecKoe, »KUBOe eJIMHCTBO Mupar |21, c. 326-327,
334].

ok

B coBpemennoit joruke, 0y/ib TO Joruka huaocodckas Ui MaTe-
MaTHIecKasi, HPABUJIbHBIMA IIPU3HAIOTCS TOJJBKO JIBE (DOPMBI
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YCJIOBHO-KATErOPUIECKUX YMO3AKIIOUeHU — modus ponens u modus
tollens, T.e. IePEXOIbI OT YTBEPAKICHUST OCHOBAHUS YCIOBHOIO CYK-
JIeHNs] K YTBEPXKIEHUIO €0 CJAEACTBUS U OT OTPULIAHUS CJIEICTBUS
K OTPUIIAHUIO OCHOBaHUA. ﬂBI/I)KeHI/Ie 2K€ MBICJIN OT OTpHUIIaHNA OC-
HOBaHUS K OTPUIAHUIO CJIEICTBUSI U OT yTBEPKICHUS CJIEICTBUS K
VYTBEPXKJACHNUIO OCHOBaHUYA HE CHUTAETCA JIOTUICCKU ITPpaBOMEPHDBIM,
XOTsI OHO, IIOJI00HOE JBHKEHIE, MOXKET IIPUBOIUTHL K BEPOSITHBIM 3a-
KJIIOYEHUSIM JIKOO YK€, eCJIU MMEeTCsl JTOIOJHATE/IbHAs HH(pOpMaIlus,
1 K JIOCTOBEPHBIM BBIBOJIAM.

Jlocckuit pernuTeIbHO OTBEPT pa3/indeHne IIPABUILHBIX U HEIIPa-
BHJIBHBIX YCJIOBHO-KATETOPUIECKUX YMO3aKJIIOUeHni. Mbl unraem:

...OCHOBAHHE U CJIEJCTBHE HEOOXOJIUMO JAHBI BMECTE:
€CJIM €CTh OCHOBAHWE, TO Ha HAINUX IJ1a3aX BO3HUKAET
U CJIEJICTBHE, €CJIU €CTh CJIEJICTBUE, TO MbI MOXKEM IPO-
CJIEIUTL U €r0 OCHOBAHWE, TOYHO TaK 2Ke& OTCYyTCTBHE
OCHOBAHWSI €CTh IOKA3aTeJb OTCYTCTBUS CJICJACTBHUS, &
OTCYTCTBHE CJIEJICTBUS €CTh ITOKA3aTe/b OTCYTCTBUS OC-
HOBaHUs. TakuM 0OPa30M IMOJYyUIAIOTCS YeThIPe (POPMBI
[I€PEX0/ia MBICJIA OT OCHOBAHUS K CJIEJICTBUAIO U HA0OOPOT

[21, c. 286].

Coznarens ydenusi 00 MHTYUTHBU3ME CUATAJ, UTO OTHOIIEHUE
MEXKJy OCHOBAHHEM U CJICACTBHEM (JefCTBHEM) MMeeT KakK JIOTH-
YeCKWi, TaK U OHTOJIOIMYeCKHil xapakrep. TepMUHBI «OCHOBAHUE»
U «CJIEJICTBHE», COIJIACHO 3TOMY YIeHHUIO, 0003HATAIOT BCAKYIO CBI3b
MEXKJY ABYMS 3JIEMEHTAMU, COCTOLAIILYIO B TOM, YTO €CJIH JIaH OIUH
3JIEMEHT, TO W JIPYIO# 3JIEMEHT TaKyKe JOJKeH ObITh JaHHbiM. Oc-
HOBaHUE IO3HAHUS €CTh PeabHOe OCHOBAHUE CBOErO CJICACTBUA «U,
3HAYUT, CBA3aHO OJTHO3ZHAYHO C IIOJTHBIM CBOUM CJIEICTBHEM B 000UX
HaIlpaBJICHUAX, T.€. B HAIIPABJICHNM OT OCHOBaHUS K CJICJCTBUIO U
OT CJIEICTBUS K OCHOBaHUIO». [losTOMY eciiu B3sATb AeiicTBuE «BO
BCeil ero KOHKPETHOM MOJIHOTE U abCOMIOTHON MHANBUIYaAJIbHOCTH,
TO HMPUYMHON €r0 MOXKET ObITh «TOJILKO OJIMH OIPEIeJIEHHDIN, abCco-
JIFOTHO WHJIMBU/IyaJIbHBI KOMILIEKC cobbiTuii» [21, ¢. 289, 292]. To,
4TO TPAAUIUOHHAS JIOIUKA B 9TOM BOIIPOCE PE3KO PACXOIUTCS C €ro
B3IVISJIAME, OH OO'bSICHSJI T€M, YTO OHA MCXOIUT U3 IIPUHIIAIIA MHO-
KECTBEHHOCTU IIPUYUH, COIVIACHO KOTOPOMY OJHO U TO XK€ ABJICHUE
MIPUPOJILI MOXKET HMETh pa3/IndHble MPUYIMHBL. Jlocckuii mosarad,
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YTO UMEHHO 9TOT HPHUHIUI TTODYK/IaeT COMHEBATHCS B JIOCTOBEPHO-
CTH YMOBAKJIIOYEHUI OT MPUCYTCTBUS CJAEICTBUS U OT OTPUIIAHUS
OCHOBaHUS.

Beenenckuii ybeauTebHO PACKPBLI HECOCTOATEILHOCTH TAKOTO
B3mIAga. B «Jlormke» 1917 r., mokasaB pa3iamyne MeXKIy MTPaBUIIb-
HBIMU U HEIIPABUJIbHBIMU MOJIyCAMH YCJIOBHO-KATETOPUIECKOT'O CHJI-
JIOTHI3Ma, OH MOMECTHI maparpad, o3araaBiaeHubiii « OmmboIHOCTD
teopun M.U. Buagucnasnesa u H.O. Jlocckoros. 9to HazBaHue
O00BSACHAETCS TEM, UTO IIO3UIUS OCHOBATEISI YI€HUS UHTYUTUBU3MA,
B JIaHHOM Bolipoce ObLita mpeaocxutnera M. W. BiragucnasieBbiM —
B ero kaure «Jloruka. O603peHre WHIYKTUBHBIX U JI€JYKTHBHBIX
IPUEMOB MbIIIICHHS. U HCTOPUYECKHE OUePKI» L.

OnposepKeHne B3TJIsiaa JIOCCKOro Ha yCIOBHO-KATErOpPUIECKUe
YMO3aKJIIOUeHUs ObLIIO OYeHb TPOCTO. BBeJICHCK M TOKa3aJ1, 9T0 OT-
cramBaeMble JIOCCKUM MOJYCHI OIPOBEPTaioTCsl B MaTEMATUIECKUX
paccyKJIeHusX, Ijie HU O KAKOW NMPUIMHHOCTA W PEYU HE MOXKET
ObITh. BBeIeHCKMIT TPUBOAUT IPUMED — IIYCTh HaHO cyxKiaeHue «kFc-
JIA JIAHHBINA Y€TBIPEXYTOJIBHUK €CTh KBa/JIPAT, TO €r0 JINarOHAJIA PaB-
HBI»; ¥ IIYCTb MBI YIOCTOBEPUJIUCH, UTO «JIAHHDLIN YeThIPEXYTOJILHUK
HE COCTaBJIET KBaJjparay. Pa3Be MOXKHO Ha 9TOM OCHOBAHUHU CUU-
TaTh, UYTO «JIUATOHAJIU JIAHHOTO YEThIPEXyTOJbHIKA HE DABHBI MEXK-
sy coboii»? Besib 4eThIpeXyroJIbHUK MOXKET OKa3aThCs IIPOI0JTOBa-
TBIM IPSAMOYTOJBHIUKOM WU PABHOOEIPEHHON Tpamernueii, muarona-
JI KOTOPBIX TOXKE PABHBI MEXKIy COOOii.

Hastee BBenienckuit S3BUTE/IBHO 3aMEYAET, 9TO TOCKOJIbKY 3allld-
maemblie JlocckuM GOpPMBI yMO3AK/IIOUEHNH OH CUUTAET «HEUM30exkK-
HBIM TpeOOBaHUEM MHTYUTUBU3MA, T.€. IIPOIOBEIyeMOi M MeTadu-
BUKW», [IOJYyYaeTCsd, YTO OH HAWIYUIITUM 00pPa3oM OIIpOBEpPraeT CBOit
UHTYUTHBU3M [7, c. 196].

HecocrosiTesbnoit oka3biBaeTCsl U MOMBITKA JIOCCKOTO 3aIUTUTD
CIOPHBIE MOJIYCBHI IIyT€M CCBUIKA Ha WX HCIIOJb30BAHUE IIPU BOC-
CTAHOBJIEHUU IIPOIIJIOT0, OCHOBAHHOI'O HA TeX CJIe/laX, KOTOPbIe OHU
OCTAaBUJIN B HACTOSINEM. 1aKoe BOCCTAHOBJIEHHE IIPOILIOrO, CIIpa-
BeJJIMBO yKa3aJl BBeleHCKmi, IOKa3bIBA€TCS BOBCE HE TEMU IIPOCThI-

Y"M.JM. BraauciasieB GbLT TakKe aBTOPOM ABYyXTOMHON «IIcmxosoram».
Ilonmoe HasBaHme Tpyma, KOTOPBI MMes B BHIY BBemeHckwuii, TakoBo: «Jlo-
ruka. O603peHne WHIYKTUBHOTO U JeIyKTUBHOTO IIPUEMOB MBIIIJICHUS U HCTO-
pUYecKHUe OYepPKU JIOTMKYM APHCTOTEIsI, CXOJIACTUIECKON JUAJEKTUKHU, JIOIMKH
dopmasbHOl 1 nHYyKTHBHON> [13].



48 B. B. Bupiokos, JI.I. Bupokosa

MU yCJIOBHO-KATErOPUYECKIMH MOJIYCAaMH, KOTOPBIE OH 3alllUIIAeT,
HO OY€Hb CJIOXKHBIMH CO€IMHEHUSIMUA MHOTOOOPA3HBIX JIOIIyCKAEMbIX
JIOTHKOI yMozakodenuit |7, c. 195].

Cileyer 3aMeTUTh, YTO 9Ta KPUTHKa, KOTOPOil 1oasepr Brenen-
cKnit B3ryIAAB! Jlocckoro, He mpomuia JjIsd Hero JapoM, YTO BHIHO
U3 IpUBOMMBIX BBeienckuM ciios Jlocckoro (u3 ero crarbu «Jlorn-
ka pod. Beemenckoro» ). Jlocckuit mpusHaI, 9T0 «XOTsI OCHOBAHIE
U IIOJIHOE CJIEJICTBUE CBS3aHBI OJIHO3HAYHO KAaK B IIPOI'DECCHBHOM,
TaK U B PETPECCHBHOM HAIIPABJICHNHU, BCE YK€ TOBOPHUTH O UeTHIPEX
MoOJycaxX HeJIb3¢l, IIOTOMY 4YTO U3 (DOPMBI CyKJECHUS HE BUIHO, BbI-
pazKkaer JIi IIpeJIUKaT II0JIHOe CJIeJICTBHE U3 JaHHOTO OCHOBaHUs (U3
cybbekTa) mwin Her» |7, c. 197].

kkk

Ocoboe mecto B Tpyde «Jlormka Kak 9acTb TEOpUM MMO3HAHUS»
3aHUMaET UCTOJIKOBaAHUE CYyTU XPUCTUAHCTBA. F.HaBHOe B XpucTuaH-
ctBe, tucas A.V. Beenenckuii, cocTouT «B 2KUBOIT BEpe B BOCKpece-
Hue Xpucray. CJI0BO «XpPUCTHAHUHY, IIPOJIOJIXKAJ OH, €CTh «HA3Ba-
HUe JJIs UCTTOBEAYIOININX BOCKPECeHe XPUCTay, U KTO OTOPACHIBAET
BEpy B EFO BOCKpeceHue — IIyCTb OH W IOBTOPAET TO, Y€MY YyYUJI
Xpucroc, — me sBisercs xpucrnannioM |8, c. 355]. B cBere sTnx
cJioB GeccriopHa yOOTOCTh «PEJIMIHO3HbIX» B3MIsAn0B JIbBa ToscTo-
ro. Orpunanne Bockpecenus u «Ipomnosejib» esanrenns oes Cuacu-
TeJIsl He IMeeT HUYEro OOINero ¢ MPaBoCIaBUEM; €€ HeJIb3sl Ha3bIBaTh
XPUCTHAHCTBOM, & €CJIU TOJICTOBITBI XOTST COXPAHUTH CBSI3L CBOETO
yueHust ¢ XpUCTOM, TO UX IPEJCTABICHUS MOYXKHO HAa3BATb «XPHU-
croBCcTBOM», Trcal A.V. 3mech cTOUT BCIIOMHUTD W3BECTHBINA TPY/L
M.B. Jlomsrxenckoro «Cpepxcozmanues [18]18
TO, KaK CMHUPEHHO YyXOINJIX B MUD WNHOI XPUCTUAHCKHE ITOJBU>KHU-
KI ¥ KaK MeTaJjach JIyIia PyCCKOrO MUCATENs B TOCTIEIHNE JTHU €ro
xkusan. Orciofa, B YaCTHOCTH, CJIEI0Ba BBIBOI, 4TO CBSIEHHBII
CHHOJT, TIOCTYTIJT TPABUJIHLHO, KOTIA OTJIYIUT TOICTOTO OT TEPKBU 1
He IIpujJaJ/l HUKaKOI'O 3HaYCHHUs BOILJIZIM, KOTOPBIE 110 9TOMY IIOBOLY
TIOJTHSITIA, «TPOTPECCUBHAST WHTEJITUTECHITAST>.

, I'le COIIOCTaBJIAETCA

189T0My aBTOPY IPUHAJJIEIKAT €I JIBa AaHAJOTMYHBIX TPYy/ia. JIMIHOCTD U co-
qunenuss Murpodana BacunbeBuua JIoabKeHCKOTO 3aC/Iy2KUBAIOT OT/IE€JILHOTO
ocserenusi. B 90-e roabl mponwioro Beka st TOTOBUI KHUTY «(CBEpXCO3HAHMES
i nedaTu (OTPeaKTUPOBAJ TEKCT, CBEPHJI IIUTATHI, IIOJIOTOBHJI KOMMEHTA~
pHH), HO BCE 9TO IIPOIAJIO BTyHEe: KHHUra TAK U HE yBHJEJIA CBETA.



Anekcanap Vsanosuy Benenckuit kak jioruk. Hacts 11 49

BeesieHckuii Takzke mokasasl, Kak U3 OrpaHnIeHHOCTH 3HaHus (yC-
TAHOBJIEHHOTO «KPHUTUYECKOI» dustocodueii) BbITEKAET CYIHOCTH
Bepbl. OH mpuBOAMII (B CBOEM M3JI0XKEeHUM) cyioBa anocrosia [lasmia:
«MBI MIPOTIOBEyeM XPUCTa PACISITOTO, JJIsl UYIeeB CKAHIAN, a JJIsl
sutnaoB Gesymues (Ilepsoe mocianme K kopundsinam 1, 21-22) u
«Byib 6€3YMHbBIM, ITOOBI OBITH MyJPbIM» (TaM ke 3, 18; mouepKHy-
To Beenenckum), no: «Bparus! ne 6yapTe netn ymom; Ha3710€ Oy/1b-
Te MJIAJIEHIIBL, & 110 yMy OyjibTe coBeplieHHoieTHr» (Tam ke 14, 20).

[Iwpoko m3BecTHO M3pedenue Teprynnana, KUBIIEro Ha pyode-
ke I m Il BB., KOTOpOE HMHBIE «PEJTUTHOBEIbI» HCTOJKOBBIBAIOT KakK
OTOK/IeCTBJIeHIE Bephl ¢ abcypoM. COOTBETCTBYIOIIEE BBICKA3BIBA-
HHe 9TOro DOrocI0Ba MUPOKO UCIIOIb30BAIOCH COBETCKIUMU aTEUCTa~
MU, yTBep2KAaBIMTUMU HECOBMECTUMOCTDL PEJIMTUU U HAYKHU. BBGILGH—
CKUI CJIEIYIOMNM 00Pa30M PACKPBLI CMBICII CJIOB BEJIMKOT'O TEOJIOTA.
Boxecreennoe OTKpOBEHUE HE MOXKET OBITH IIPEIMETOM A02UHECKO-
20 JOKa3aTeJbCTBa — OHO JIEXKUT BHE CQEpbl JIOTUKU, U ITOITOMY
MOXKET OBITh MPEIMETOM TOJBKO BEPBHI. DTO U MHOdepKuBaerT Tep-
Ty/maH, ropops «credo, quia absurdum est» (Bepyio B 9T0, nomo-
MY MO ITO HEJIENO) — HEeBO3MOYKHOCTb TOrO, BO YTO OH BEPUT, OH
JIeJIAET OCHOBAHUEM, nodmeepscdenuem CBoeil Bepol |8, c. 348].

Kok

A .. Beenenckuii 6611 IEPBLIM — OECCMEHHBIM U €IMHCTBEHHBIM —
npenacenarenaeM Putocodcekoro obimecTsa npu IlerepOypreckom yHm-
BepcuTeTe, KOTOpoe OBLJIO CO3/aHO B OKTsAOpe — jekabpe 1897 1.
(22 okTsabpsi 6bLT yTBepKIeH Ycras ObmiecTBa, a lepBoe 3ace/ia-
HEE COCTOSIOCH 7 Jiekabpsi) U mpocyiecTBoBaso 1o 1921 1., korma
COBETCKHe BJIACTHU ero 3akpbliu. O0IIecTBO W31aBajo KypHai «Bo-
IpOochl (PUIOCOMUN U IICUXOJOTHH», 8 TAKXKe TPYIbl OT€YECTBEHHBIX
u 3apy0OeKHBbIX aBTOPOB. Korga HblHE MUIIYT O Pa3BEPHYBIIIEMCS B
COBETCKOE BPEMs HM3JIaHUU TPY/IOB KJIACCUKOB MUPOBO# duaocod-
CKOIl MBICJIM, MOXKET CO3/IaThCsI BIIedaT/IeHNe, OYITO JI0 PEBOJIIOIAN
TOA00HOM HesTeIbHOCTH He OBLI0. DTO He TaK. 1OJBKO B TpyHdax
[Terepbyprckoro @umocodckoro obiectsa 10 1917 1. B pycckoM 1re-
peBojie 6bLTH W3MaHbl counnenns lexapra, bepkan, Maanopamnia,
Apucroressi, Kanra, Cekcra Immupuka, Puxre; pycCKOMY dnTaTe-
JIto ctasm goctynnbl «Jlornkay Kanra n «Hayka jorukuy eres.

B Ilerepbyprckom @unocodcekom obtectse A. V. Beenenckuii ur-
paJji pyKOBOJSIIIYIO PoJib. IlepBoe, TeopeTnyeckoe 1o TeMaTHKe, 3a-
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ceaHue ODIIECTBA, COCTOSIBIIIEECsT KAK BBIIIE OBLIO CKA3aHO, 7 JIeKa0-
pst 1897 r., oTKpbLIOCH peubio Ajtekcanapa MBarHoBuda, B KOTOPOit
OH TOBOPHJI O TOM TPYJHOM IIyTH, KOTOPBII dusiocodust — u BMecTe
c meil joruka — npomnuia B Poccun'®. BHuMaTeHO BCMATPHBASIChH
B pasButue pycckoit dusocobun B XVIII-XIX Bekax, on mokasza,
CKOJIb TEPHUCTBIM OHO 6])1.]10.

Ucroputo pycckoit dumocopun A. V. pazgennn Ha TpU HepHOA,
pa3/IMYaloNuecs: He TOJILKO €€ COJIEPYKAHUEM, HO U OTHOIIEHUEM K
Hell POCCHIICKOI BJIACTHU, YACTO MOJA03PUTE/IbHO-HEraTUBHBIM. [lep-
BBIIl IEPHO/] OTKPBIBAETCS BMeCTe ¢ ocHOBaHneM MOCKOBCKOTO yHU-
BepcuTeTa B 1755 1.; OH Ha3BaH BBEJIEHCKUM <«IIOITOTOBUTE/IHLHBIM »,
Tak Kak Hadajay duiocobun B Poccuu motoKuaIo yCcBOeHHE <«yiKe
TOTOBOI» 3alaHO-eBporielickoit ¢utocopun. B sror mepuoa pyc-
CKagl MBICJIb IIpOIJIa IIYTH YBJICYECHNA BOJIBTECPHAHCTBOM U BOJIb(bI/I—
AHCTBOM, HO 0cODOTO cjiejia B KyJIbTYpHOI ku3Hu Poccum sTo He
ocTaBmjIo. BTOpOii mIepuos, meprost «rOCIoACTBa TePMAHCKOTO HIe-
aau3May, NajgaeT Ha nepBble aBe Tpetn XIX Beka. B mapcrsoBanme
Anexkcanapa I npenonasanue dpuaocodun ObLIO «IIIHPOKO IOCTaBJIE-

HO HE€ TOJIbKO B YHUBEPCUTETAX U JYXOBHDBIX aKa,D;eMI/IHX2O , HO JazKe

19318 peus — mox aspamnem «Cyns6b1 dunocodpun B Poccun» — 6blia Ha-
neuaraHa B XypHaje «Bompocsl dunocodun u ncuxosorun» [10], a 3atem B
TOM 2Ke Tojy orueiabHo usmana B Mockse. Brociencrsun A.J. Brittouns ee B
coro kaury «®Pmiocodckue ouepkn» [11]. HeiHe oHa omy6imkoBaHa B KHUTE:
A . Beenenckuit A.®. Jloces, D.JI. Pagyos, I.T. Illner. «Odepku ucropuu
pycckoit dunocodpumns [12]. Ocranpubie paboThl, TOMENIEHHbIE B 9TOH KHUTE —
A.D. JloceBa «Pycckasi punocodusi», D.J1. Pagymoa «Ouepk ucropun pycckoi
dumocopuns u [.I. Illmera «Oduepk passuTust pycckoit dpuiaocoduns — cy-
MIECTBEHHO JOMOJIHIIOT KapTUHY, HapucoBaHHyio B crarhe A.Vl. Bsenenckoro.
Crenyer 3amerurh, uro D.J1. PamioBy npunajgexur «Ouepk pycckoit dpuiio-
codekoit mureparypsbl X VIII-ro Bekas, mOMEITEHHBIN B ABYX BBIMTyCKaX Ky pPHAJIA
«Mpbiciaby» — Ne 2 u 3. Dror xypuasa uzgasajcs Punocobekum ObiecTBOM IpU
Ilerep6yprckom (IlerporpalickoM) yHEUBEpCHTETE KaK MIPOIOJIZKEHHUE TPAIUIMN
JIOBOEHHO-IOPEBOJIIOIMOHHOr0 «BecrHuka dutocodpun n ncuxonaoruns». Oba HO-
Mepa BuIMLIK B 1922 1., U B mepBOM M3 HUX ObLIa IOMeIIeHa «JacTb olrasis»
paborer PajoBa, a Bo Bropom HOMepe — «HacTh cnenpasibHasi», ¥ B Heil TyiaB-
HOe BHUMaHWe ObLIO ymeseHo joruke. [lommroe Gubnmorpaduaeckoe ommcanue
KypHaJsia «MbIciiby OyeT JJaHO HUXKeE.

29B 1809 r. 6buta orkpsiTa C.-IleTepGyprekasi IyXOBHAS aKAIEMHs, CIIYCTS
necsite jgetr — C.-Ilerepbyprcekuit yausepcurer. Emte panee — B 1802, 1803 u
1804 rr. 6p1n OTKpBITH cooTBercTBeHHO Jepurckuii (FOpbesckuit), Kazanckuii
1 XapbKOBCKUN yHUBEPCUTETHI.
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B CEMMHAPHSIX U T'MMHA3HUSIX»; B YUCJIO IPEIMETOB, 00S3aTeIbHBIX
JJIsI TUMHA3U, BOIIIN JIOTUKA W TICUXOJIOTHSI.

3nech xouercs npeparh A. M. BeeaeHckoro n Ha AByX IpuMepax
[I0Ka3aTh, C KAKIM TPYIOM CKJiaJibiBasics B Poccun dutocodeknii, u
B YACTHOCTHU JIOTUIECKUil, si3bIK. B 50-€ romsr mpormioro crojeTns B
OYKMHUCTUIECKUX MAra3smHax MOXKHO ObLIO CDABHUTE/IHHO HEJIOPOTO
KyIIUTh KHUTH, BhIMyIIeHHble B XIX Beke. B unciie mprnobperenubix
MOrIu OBITH IIEPEBOAHBIE KHUTH, B TOM 4KciIe yueOHuK baymeiicrepa
[36]?! u xuura Tpengenentypra [34]. DTH KHUTH pas3AessIOT ECTh
IEeCATUIETHI, U YAUBUTEJHHO, YTO M BO BTOPOIl M3 HUX MBI B PyC-
CKOM IIEPEBO/IE BCTpeUaeM «000POThI» CUJIJIOTU3Ma BMECTO MOJYCO8,
«HABeJIEHNEe» BMECTO UHOYKUUU U «ODOCHOBKY» BMECTO COBPEMEH-
HOTO 000CHO08aHUA. A ITO y>K TOBOpUTH 0 KHEUTe Baywmeiicrepal

Ho mpemogasanme ¢hunocodcKux mpeaMeToB OBLIO MO ITOCTOSH-
HBIM JIABJIEHUEM CO CTOPOHBI KJIEPUKAJLHBIX KPyros, u B 1850 T.
dunocodpusa ObLTa N3rHaAHA W3 YHUBEPCUTETOB — HA IEJIbIX TPUHA-
nmarhb JjeT. Cerckas uitocodusi, Ha Koropyio B Poccun cuibHO
BJIUSIIA BO33PEHUsT HEMEIKUX UJIeaUCTOB, mpexk e Bcero Illemmmn-
ra, IoJBepraJjach co CTOPOHBI Baacreli, ropopui AWM., «becrormai-
HOMY FOHEHUIO», ¥ 9TO PACIPOCTPAHSIOCH Ha XapbKoBcKuil, Kazan-
ckuit, [lerepOyprekuit yHI/IBepCI/ITeTbI22, B MeHbIIel Mepe — Ha Moc-
KoBcKUil. Puitocoduio B ITUX YCIOBUAX IIPEJICTABIIAIN €CTECTBEH-
HUKH («HATYPAJIMCTBI» ) M MATEMATUKH, cpein KoTopbix A.U. ocobo

23

BbIIEISIT JIoDateBCcKOro~”, KOTOPBIH «(MriIocodCcKn aHATU3UPOBAT>

HagaJIa TEOMETPUN, 9TO OBLI0 HEMBICIUMO 0€3 ydeTa IMUPOKOro KPY-

2133 srum nepseiv n3garneM B XVIII B. mocienosaino 18 nepensnanmit (npu-
9eM B HUX O9€HBb CKOPO CCBhLIKA Ha «MeToJ Bombda» 6buia cHaATa). DTH CBEIe-
HUs TOYEPIHYTHI MHOU U3 dynmamenTanbuoi Bubmmorpadun B. Pucce [37]. U3
BTOpOro ToMa 31oit Bubsimorpaduu, oxsareiBatomieit 1801-1969 rr. [38], ciaenyer,
9TO JIATUHCKUX Tepen3jannii 9Toit Kuuru B XIX Beke yxke He OBbLIO.

22 Amastormynast curyanus GbLIa U B KHEeBCKOM YHuBepcurere Cssitoro Biia-
mumupa. Cp. nmybsmkaruto T.B. IIuonTkoBCKOit 0 jjoruke B MIMmiepaTopckoM yHU-
sepcurere Cs. Biagnmupa [30].

23 A.11. BBeieHCKHIT ¢ TOpedbIo 0TMedal1, 9To Tpyasl Jlobauesckoro B Poccnu
JI0JITO€ BPEMsI OCTABAJINCh HE3aMEUEHHBIMHU, U €r0 UM «CPABHUTEIBHO HEJABHO
¥ JIWIITG TIOJT BJIMSTHUEM 3aIlaTHON HAYKU CTAJIO MOJIb30BATHCS Y HAC HAIJIEXKAIIN-
MU yBalkKeHHEM U M3BECTHOCTHIO. POCCHs TaK IPUBBIK/IA K CAMOOILIEBAHUIO, UTO
HE yBaXkaeT HHUKAKOI'O PYCCKOI'O TaJlaHTa, W Jlarke IeHHs, J0 TeX Iop, ITOKa He
VCJIBIIMUT COOTBETCTBEHHOrO TpHKa3a ¢ 3amaga. Cxomuo, Kak ¢ JlobadeBckuMm,
oHa nocrynuia u ¢ MennaeneessiM, u ¢ ToJICTBIM: He OlleHN UX Ha 3amajie, ¥ HAC
ellle JI0JIr0 He HaydWJINCh OBl FOPANTHCS 3TUMK MMeHamu» [6, c. 145].
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ra unei 3amaanoesporeickux Guaocodos 1 yIeHbIX, Haunnas ¢ Je-
kapra u Jleitbuuna u Kondast Pumanom u Tespmromnsiem?. Ho ym-
cTBeHHOe pa3BuTre B Poccum Hukorga He mpekparnanoch; B 30-40-e
TOJIBI OHO COCPEIOTOYMIIOCh BO BHEYHUBEPCUTETCKON cpejie — B JIu-
TepaTypPHBIX KPYKKaX, B TEUEHUSIX CAABIHO(MUIOB U 3aIlaJHUKOB.

3neck paccka3 A. V. BBejeHCKOTO yMECTHO JOIMOJHUTH TEM, UTO
OBLIIO cKazaHo 0 paszsurun ¢puiaocodun B Poccun B.®. Acmycom. On
OTMEYAJL:

XapakTepHoe g BTOopoil mosjoBuHbI XIX Beka sBite-
HIe: OTCTaBaHUe YHUBEPCUTETCKOH (PuI0co0puu OT ypoB-
Hsl CIEIUAJIbHBIX PUIIOCOMCKUX UCCIIEI0BAHUN Ha 3ama-
ne u ot dpunocodekoro aemkenus B Poccun, pa3BuBas-
IIErOCcs BHE YHUBEPCUTETOB — B PYCCKOil JiMTEpaType 1
pycckoii mybsmmucruke (2, c. 62].

Bepuemcsi, ognako, k Beemenckomy. «3rnanue dumocobun us
PYCCKUX YHUBEPCUTETOB, — IIHCaJ OH, — IIPOJOJI?KaJIOCh TPHUHA-
JIaTh JIeT, BIUIOTh JI0 BBEJEHUs |yHHBEPCUTETCKOro| ycrasa

24B 1976 r. 6b118 ony6mKoBaHa pyKomuch Jlobauesckoro «HauampHble ocHO-
BaHusl JIOruKu»[17], KoTopyo kommentarop pykonucu A.Il. Hopaen (Bonpeku
MIMCHMEHHO BBICKA3AHHBIM MHOIO COMHEHHSIM) C9IeJ1 KOHCTIEKTOM «Jlornkmy Kan-
Tta. Ha nieste »xe xHura, KoTopyto KOHCIeKTHpoBas JlobadeBckuil, OblIa HeMeIl-
KUM PYKOBOJICTBOM, COCTaBJIeHHBIM KuzeBerTepoMm, Ha 9TO BHUMaHWE OOpPATHIT
B.A. BaxkanoB; Tak Kak 3Ta KHUTa ObLIa yI€0HBIM TI0OCOOMEM, PEKOMEH I0BAHHBIM
Cogerom Kazanckoro yn-ta [3]. BupouewMm, s1o 6b110 u3sectHo u 10 Baxanosa.
O6 3TOM TIHCAJT M3BECTHBIM MATEMATUK W MCTOPUK MATEMATUIECKOW MBICIH, a
TakKe obmecTBeHHblii gearens — A.B. Bacuibes (1853-1929) B cBoM Tpyze o
Jlobaueckom. Tpy 3TOT OBLI U3/1aH TOJIBKO IIOCJIE CBEPKEHUS KOMMYHUCTHYE-
ckoit Biractu [5], XoTsi OH GbLI IOATrOTOBJIEH K M3JaHUIO emie B 1927 r.; ofHAKO
THPa’k 9TOM KHATU He HOCTYHHUJ B KHUIOTOProByIO ceThb u B 1929 r. 6bu1 yHUI-
YTOXKEH, CyJisl 10 BCEMY M3-3a «PEaKIMOHHOCTH» aBropa. llocse sroro jnannas
TeMaTHKa ObLJIa MOHOIOJIM3UPOBaHA UCTOpUKaMu MaremaTukn tTuna B.@. Kara-
Ha, KOTOPBIM TPy BacuibeBa 6bL1, Cys IO BCEMY, H3BECTEH, HO 3aMAJTINBAJICS
nvu. Kak numer B.A. Baxanos [3, C. 59-60|, cceuiasics Ha Tpys A.B. Bacusbe-
Ba, ¢. 207-215, «JlobaueBckuil TIATEILHO KOHCIIEKTHPOBaJ KHUTY Kuseserrepa
(J.C.C. Kiesewetter. Logik zum Gebrauche fiir Schulen. Berlin, 1796), npezcra-
BUTEJISI KAHTOBCKOW IIKOJIbI JIOIMYECKON MBICIIH», ¥ J10DABJISIET, UTO BEJIHKUI
pycckuit MmaremMaTuk «ObLT 3HAKOM U C ,, KpuTukoit uncroro pasyma“ Kanra, ne
pasjiesissi, BUPOYEM, B3IVISZ0B MOCJIEIHET0 Ha IPUPOLY MATEMAaTHKU» (CJIemyer
cebuika Ha ¢. 208 tpyna A.B. Bacunbesa). Crout o6paTuTh BHIMaHKE HA TO, ITO
kuura Noranma ['ordpuna Kapiaa Xpuctnana Kuseserrepa, ciaymraresist JeKIuit
Kanra 1o joruke, 6bu1a U31aHa 3a II€Th JIET 10 TOro, Kak Jlemre omyGamKoBai
IIO/IFOTOBJIEHHBIE MM JJIs1 lledaTH Jiorudeckue jekimn Kanra (1801).
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1863 r.»; o A.l. orMeTu1, 4TO IpenoiaBaHye JOTUKY He ObLIO IIpe-
PBAHO U B 9TOT MEPHUOJI, XOTA U ObLIO OTIAHO IIPEICTABUTE/ISAM Y-
XOBHOI'O 3BaHUs. YIOMSHYTBIH YCTaB OTKPBLJI TPETHil IIepUOJ, Pa3-
putusi punocodpun B Poccnn — «mepnos BTOPUIHOTO PA3BUTUS».
PacripocTpanusiiecs: B 970 BpeMs Ha 3alajie MaTePUAJIN3M U T10-
3UTUBU3M HAIJIU CBOUX CTOPOHHUKOB u B Poccuu, HoO 3T HaIlpas-
Jtenust, yreepkaaia A.U., cxonar camu coboif, yeTymast MecTo uiea-
JINCTUYECKUM U CIIUPUTYAJTUCTUIECKIM TE€UEHUIM.

B.®. Acmyc, KoHeuHO, IpeacTaBu PUI0CcOPCKOe paspuThe B Poc-
cun Kak «0opb0y Marepuajm3Ma U HIAeaJm3May, OTMETUB, B JacT-
noctu, nojgeMuxky mexay H.I'. Yepwubrmesckum, B 1860 . omy6sim-
KOBABIIKUM PaboTy « AHTPONOJIHIECKUN TPUHIUI B PUIOCOPUI», 1
I1.[0. FOpkeBuuem®®, B TOM Ke I'OJly HAIlCUATABIINM KPUTHUECKYIO
CTaThIO, B KOTOPOH yKa3bIBAJIOChH, IYTO ePHBIIIEBCKUI, TOBOPS CJIO-
Bamu B.®. Acmyca, «1ojmMensieT crieruduaecKuil mpeMer U CIelu-
dutuecKkne 3aa9N ICUXOJIOT U U PUITOCOMUHN IIPeIMETOM U 3adatdeit
busnosorun u BooOIIE HAyK eCTEeCTBEHHBIX> (2, ¢. 63].

[Tosrtemuka mMexk 1y hrtocodCTBYIONIUM TYOJIUITUCTOM, KAKIM ObLIT
Yepubimmesckuit, 1 npodeccnonagbibiM dunocodom HOpresuaem
nostyamiia, — Osrarogaps M.H. KarkoBy — mnpojonkeHune u mupo-
KWl OT3BYK B PyCCKOM obpazoBaHHOM obrecTBe. Iloemuka sTa 1mo-
Kaszaja, 9TO HU O KAaKOW «I00eje» MaTepuajiu3Ma U MO3UTHBU3-
Ma HaJ UIeAJTU3MOM B PYCCKOW MBICJH TOBOPUTD HE ITPUXOIUTCSI.
A.B. BpesieHckuii camTaji, 9TO CBUJIETEJLCTBOM TOMY ObLIa Jiesi-
TEJIbHOCTL CO3JaHHOro B 1885 . MOCKOBCKOIO IICHXOJIOTMYECKOIO
00IIecTBa U COfIepXKaHUe M3JaBaBIIerocs STuM obmectsoM (¢ 1889
r.) )ypHana «Bompocer dbutocodun u mcuxosorun». B Boccosa-
HUHM YHHUBEPCUTETCKON (puocodrn O6OJBIIYIO POJIb CHIIPAJIHA 3apy-
GerKHbIEe HAyYHBIE KOMAHAMPOBKY (B OCHOBHOM B ['epMaHMIO) TaKMX
Oymymux pycckux npodeccopos dpumocodun, kKak M.M. Tponmkuit

PTambun Janurosnya FOpresuy (1827-1874), Boimyckunk Kuesckoit gyxos-
HOI akaJleMu¥, ObLJI MBICJIMTEJIEM MIHPOKOro auana3oHa (MuiaocodCKUX HUHTE-
pecos; BozrmaBuB B 1861 1. xKadenpy dbumocopun B MOCKOBCKOM yH-TE, OH
9UTAJ JIEKIA [0 UCTOPUU (PUIOCOMUU, JIOTUKE, INCUXOJOTUHA U IEJATOTHKE.
B nosnanum o cumTas HEOOXOIUMBIM COEJIMHEHUE JIOTMYECKOI'O JHMCKypca C
WHTYUTUBHO-MHUCTHYIECKO! KOMIIOHEHTOHM M JIMYHOCTHOII yCTAaHOBKOH. B apxuse
3Tor0 (hbrrocoda-b0rocsIoBa COXPAHUINCH MHOTOYKMCIEHHBIE PYKOITUCH JIOTHYe-
ckoro cogepxkanusi. Cm. [31].
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u M.B. Baanuciasines. Jlanpneitinme nmena uzectabl — Bt Costo-
BeeB, Jlonarun, C.H.Tpyb6enxkoii. . .

IIpenocrapum ciioso caoa A.U. Beemenckomy. «OTKpbIiBasi mep-
Boe B Poccun @uinocodckoe obIIecTBO, €CTECTBEHHO 33 [yMaThCsI,
9TO OXKUJIAET ero’», — TaK HadaJ OH CBOIO PeUb. 3aKOHIMUJI YKe OH ee
BBIPayKEHNEM YBEPEHHOCTHU B TOM, UTO «PycCKast (puaocodust BOCIU-
TaeT JesTesiell, MEIouX JIjIs *KIU3HU Poccun 3Hatenne He MeHbIIee,
YeM CJIABSHOMUIIBL U 3aIIaIHUKY, a JJjist (pujtocopun BCero Mupa Ta-
Koe ke, Kak u Jlobauesckuii» [10, c. 26, 62]. U1 MbI 3HaeM, 9TO yBe-
pennocTh Aujlekcapapa Banosuda onpasnaiach. 3a IBaJlaTHIIC-
THe, UCTEKIIee ToCIe ero pedn, B Poccun BO3HUKIIA 3aMedaTesibHAsI
Iesa MplcauTesieil 1 yuennsix. K coxkanenuio, muiciab A.M. o oM,
YTO pa3BUTHUE PYCCKO#l uiocodun mMoxkeT B OyIyleM BCTPETUTH
«KaKne-HuOYIb HEIIPeo0IUMbIe ITPEITCTBAS 9MCTO BHEITHErO Xa-
pakrepas [10, C. 27|, — ocymecrBminck: 1917 roz npecek orede-
cTBeHHOe (PUT0COPCKOE PA3BUTHE.

Bo Bpems Boiinbl ¢ l'epmanueil u mocjie[0BaBIeil peBOJIIOIUN JIe-
ATEJILHOCTD (PUITOCOPCKUX 00IIECTB (K TOMY BPEMEHH TAKOBbIE Obl-
s He TosibKo B IlerepOypre) mpekparuiach; mepecTajn BbIXOIUTh
Bce dutocodekue Kypuaabl — «Borpocs! dunocodpun u mcuxoso-
run», «Bepa um pasym», «Jlorocy, «Xpucrumanckas MBIC/Ib» WU JIp.
O6 sToM roBopuTcs B mpenypegoMiiennn «OT pegakinns, omy0/u-
KOBAaHHOM B HOBOM uocodckoM »KypHaie «Mpicaby [29]%6. Tam
2Ke coobiasoch, 9To B Mapre 1921 r. @unocodckoe obIIECTBO BO3-
OOHOBUJIO CBOIO JI€ATEJLHOCTD, HO u3-3a 6onesnu AV, u no ero
npochbe obsizanHocTH npejcenaaresiss ObiecrBa ObLIM BO3I0XKEHbI
na 9.JI. Pagyona, 10 Toro samecrurens («roapurias) Beegencko-
ro. B wacraocru, B Mmae 1921 r. Ha 3acegannu OOIIECTBa ¢ JOKJIAI0M
peicTymt MareMaTuk A.B. Bacuiabes, B 1912-1917 rr. coBMecTHO
¢ I1.C. FOmkeBndem uzmaBasmnii coopauku «Hosble nmen B Mare-
MaTHKe»; TeMa BuicTymrenns A.B. Bacuabesa 6buta — «K ncropun
00IIIero MPUHITUAIIA, OTHOCUTEILHOCTH .

Ho pesrenbHocrs O6miecTBa Oblila HEJIOJIOR — BCKOpPE €ro 3a-
KPBLIH.

B cupasounuke I1.B. AjnekceeBa ytBepxkiaercsi, uro A.U. mo
KOHIIa CBOMX JIHeil ocraBaJjics mpodeccopoM B CBOEM YHUBEPCUTE-

25B pasnese «Xpounkas. MHe H3BeCTHBI TPH BBIILYCKA STONO XKyPHAJIA — BCE
OHU OTHOCATCA K 1922 1.
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re |1, c. 171-172|, Ho nerepOyprckue yueHble, n3yvarolye PyCcCKyo
dbuocoduro (A.A. Epmuues), ycranosuiu, uro B 1923 1. oH okazaj-
csl Ha TIEHCUHU — 3TO OB PE3YJIbTAT ITPOBOIUBIIEIHCH KOMMYHUCTH-
JeCKO BJIACTBIO IOJIUTUKH «3aBOEBAHUSI YHUBEPCUTETOB U3HYTPUY.
To, uro emy Tak JOJIrO MO3BOJISLIIN «IIPOMECCOPCTBOBATLY, HCCJIE-
JOBATEU €ro >KU3HU CBI3BIBAIOT C (PAKTOM €ro IOHOIIECKOU PEeBO-
JIOIIMOHHOCTH U YYACTUEM B CTYJ/IEHYECKUX BOJHEHUSAX, O 9YeM ObLIO
CKa3aHO BBIIIIE.

kkk

B coserckue ronpl u B yuusepcurere, u Bue ero A.1. Beenenckuii
cTapaJicss BCEMHU CHJIAMU MPENATCTBOBATL yHnaaky B Poccun duio-
codckoit mpicsin. B yacTHOCTH, OH yaacTBOBaJ B criopax 20-X T010B,
BBICTYIIas ITPOTUB aTeu3Ma.

B noxkmaze, npountannom Bsemenckum B Mapre 1922 1. B Iler-
porpajickom PuocodckoM obIIecTBE, OH TOBOPUI O Bepe B bora u
Gopebe ¢ arem3mom?’. Tak Kak chmcreMa ero apryMeHTAIMH IIPeji-
cTaBjsieTcss HaM Oe3yKOPW3HEHHOI, a MOJHATasl B CTATbEe TEMaTUKA
IPE3BLIYAHO BayKHOM, MBI U3JIOKUM 3/1€Ch OCHOBHBIE ITOJIOYKEHUSI,
copmynuposannbie A.M.

Beenenckuit ctaBua BOIpoc: AeHCTBUTEIBHO JIU € JOCTATOYHBIM
pacupocTpaHeHneM HaydYHBIX 3HAHMI MCcYe3HeT Bepa B bora — u
oTBEYaET:. «KaK 6])1 MINPOKO HU PACIIPOCTPAaHAIIMCH HayYHbIE SHaHU A,
7 Kak Obl HU HAIpATaj aTem3M CBOHM CHJbI, Bepa B Bora Hukorma
He ucuesners |9, c. 30]. «Arensm BoBce HE NMOPOXKJIEHUE HAYKU; OH
TOJIBKO TEILIAETCS 38 HayKy B OIMMOOYHON HaexKje HailTu B Hei
CPEJICTBO JIst caMo3aIuThl» [9, c. 19].

['moceostorusi, ¢ MOJIHBIM IPaBOM yTBepKIa BBemeHckwmii, yxke
JIABHO BBISICHWJIA, UTO YHCTO HAYJIHBIMHU JIOBOJIAMHU HEJIb3S JOKa-
3aTh «HH TOro, uro bor ectsh, HEU TOro, uro Ero mer. I B To n B
JPYyroe MOKHO TOJIbKO BEPOBaTh, IIPUYEM HAallla, BEPa U B TOM U B
JIPYrOoM cJiyvae OyIeT HeOlPOBEPXKMMOM, T.e. HUCKOJIBKO He IIPOTHU-
BoOpedalleil Hu JIOTHKE, H JaHHBIM B OIbITE (DAKTaM; HO €€ HeJIb3sl
obparuTs B JokasauHoe 3Hanue» |9, c¢. 4|. Bonpoc o cymecrsosanun
Bora 4mcro HaydHBIM IIyTeM <«HABCEI/a HEpa3peIruM HU B Ty, HU

2TCm.: [9]. B moAcTpoYHOM IPHMEYAHNT Ha IEPBOH CTPAHUIIE CTATHY CKA3AHO:
Hoxunan, npountanusiit B [Tlerporpagckom @ustocodekom obmecrse 19/6 mapra
1922 r.
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B JIDYT'YIO CTOPOHY», U KaK Obl aT€NCThI HU HANPSITAJIA CBOU CHUJIBI,
OH HUKOI'/Ia HE MCYE3HET, I/I6O «...aTenu3M He B COCTOAHUUN YKa3aTb
Takoit (haKkT B MPUPOJIE, KOTOPHIH UCKITIOUAT ObI BOSMOXKHOCTH J0-
IIyCKaTh cyIecTBoBanue Bora — Tem GoJiee, UITO aTEU3M €CTh TOXKE
Bepa, TOJIBKO B HecymecTBoBanue Boras [9, c. 3, 4, 9.

ATencThl yTBEPXK IAI0T, YTO BCAKOE sIBJICHUE IIPUPOJIBLI MOXKET ObIThH
00bsICHEHO ee 3akoHaMU. Ho 3aKOHBI TPUPOILI HEBOZMOYKHO 00bsIC-
HHUTD C IIOMOIILIO HUX CAMUX; TeM 60jiee HeOObACHIMbBIM OKA3bIBaeT-
Cs CYIIECTBOBaHMUE «MUPA WJN IIPAPOJIBI»; & B IPUPOJIE HET HUYETO,
[IOATBEPK JAIOLIErO ATEH3M.

Haee A.V. Beenerckuii ykazas Ha GakT TOro, YTO HEMAJIO JIO-
Jielt 1yBCTByeT miin omyriaeT bora npsiMo, HEmoCpejCcTBEHHO, T.€.
0e3 BCIKUX JIOBOJIOB M paccykiaeHuit, UTobbl clesaTh HarvsHee,
B UeM COCTOUT 4yBCTBO bBora, A.Vl. mpuBoauT IpUMepDI TEPEXKUBA-
HUsI 9TOTO IyBCTBa, B3ATble UM U3 KHurn Jxxemca «MHuoroobpasue
pesuruosHoro oubitay [15]. Jaunbie, cobpanubie Y. Txxemcom, o
nmonoaua aprymentanueii Bi. CosoBbeBa [33| u tmcamn: «Ysepen-
HOCTB JIOIel, pstMo orrytatonmx bora, B Tom, uro OH CyIIecTByer,
TaK CUJIbHA U HEIOKOJeOUMa, 9TO0 OHU OOBIKHOBEHHO CUHMTAIOT €e He
BEpoOii, & 3HAHUEM»; B UX JYIIAaX «BCerja OyJaeT COXpaHIThCS Bepa
B Bora, HecMoTpst HE Ha KakKue YCUJIUs BOMHCTBYIOIIETO aTEU3May
[9, c. 10-14].

«Ectb emme ofna BaxKHasg IpUUNHA, HOJIEPKUBAIONIAS COXPaHE-
uue Bepbl B Boras, — mpomomkai BBeenckuii, — 9TO UyTKas CO-
BecTb, TPeOyIOIIasi yBaXKeHusi K 4eJI0BEYECKON JIMIHOCTU U «OTHO-
MIEHUST K YeJI0BEKY KaK K UYeMY-TO CBSIIIIEHHOMY», U «IIOKa& He Iepe-
BEJLyTCsl JIFOJIM C YUCTOl COBECTHIO, — He MCCSIKHET Bepa B Boray |9,
C. 14-16|. Ilpumem BO BHUMAHKE, YTO CJIOBA TH OBLIN IPOM3HECEHBI
B 1922 roay, mocsie KpoBOIpOIUTHON ['park 1aHCKON BOMHBI, B YCJIO-
BHSIX HEIPEKPAIAIONIErOCs «KPACHOIO Teppopay, ronennit Ha [Ipa-
BocsiaBayio llepkoBb, Hakanyne nsruanus u3 Poccun niseta pycckoit
HayKU U KYJIbTYPbI. B 3TUX yCJIOBUSIX €CTeCTBEHEH ObLI TOCTABJIEH-
HblT BBegeHckuM BOIPOC O MPUYNHAX COBPEMEHHOTO €My PYCCKOTO
BOMHCTBYOIIEro arensma. CTpaHHbiM 00pa30M OH HE YCMOTPEJI ero
B CYIIHOCTA KOMMYHUCTUYIECKOU HKJICOJIOTHH — OODLACHSAI <«IUCTO
IcuxoJiorndecku, omorpacdueit Mapkca». MbI 3HaeM Temepb, 0CO-
6enno nocye Tpyna U.P. [Mladapesuda o coruaiin3me Kak sBICHUT
MUPOBOI UCTOPUU, UTO COIUATBLHBIE PEBOJIOINK, COBEPIIIAEMBIE BO
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HUMsI «CBETJIOTO OY/IyIIEros, COIPOBOXKIAIOTCA TOHEHUSMU DPEJIUrUN
U IIEPKBH.

XKk

N3 cocrasiennoro Beemenckum 0630pa pa3BuTusa (HpuiocodCKoit
MBICJIX B HallleM OTe€YeCTBe Ha IIPOTAKEHHNHN IBYX BeKOB28 MbI BHU-
Jiesid, 9To Haubosiee YCTOMIMBOM 110 OTHOIIEHUIO K MJIEOJIOTUIECKIM
U aJMUHUCTPATUBHBIM BO3JEHCTBUSM ObLIa sAo02uka. VI3 marepua-
Jia, TIPEJIIIIECTBYIOMMX TJIaB BUTHO, KAK MHTEHCUBHO Ha pybexke XIX
n XX BEKOB pa3BUBAJIACH HAYKA O JUCKYPCUBHOM MBIILIEHUNA. DTO
pa3BuTHe ObLIO HAPYIIEHO PEBOJIIOIMOHHBIMU COOBITHSMU, IIPUBE/I-
IMIIMA K YTBEPKIEHUIO B CTPaHE MAapKCUCTCKOI wujeosoruu. Jloru-
K& CHOBa OKa3aJ/ach I0J O(UITHO3HO-UIEOJOTTIECKUM JIABICHUEM,
TOJIBKO COBCEM WHOTO poma, Hexxean B XIX cronernn. B 20-x rr.
IIPOILIOTO BeKa (hopMaJibHAS JIOTUKA ObLIa B TPYIHOM IIOJIOYKEHUN.
Ee TperupoBasin Kak BHIPAXKAIOIIYIO «HUABIIYIO» (DOPMY PAITHOHAb-
HOT'O TIO3HAHUS, €€ MoAYac KBAIU(MUINPOBAIN KaK OPYy/IUe PEeAKIuu
U Jlayke <«KJjgaccoBoro Bparas. PopmasibHON JIOTHKE U ee MareMa-
THYIECKOMY BapUAHTY — CUMBOJIMIECKON JIOTUKE TPOTUBOIOCTAB/ISI-
JIN «MapKCUCTCKYIO JUAJIEKTHYECKYIo Joruky». Ho, B omindme ot
HEKOTOPBIX JIpYTUX 00J1acTeil I'yMAaHUTAPHOTO 3HAHUS, JIOTUKA TIJI0XO
[IOJI/IaBaJIaCh «COBETU3AIMIy. MeXKLy TeM JIOTMYeCKOe HEBEXKECTBO
«KaJIpOB» (KOTOPBIE «DEIIAIOT BCE» ), BBI3bIBABIIEECS] TE€M, YTO HU
B CpeHell, HU B BBICIIEH IIKOJie 00y9IaeMbIX HE 3HAKOMUJIU C 3aKO0-
HaMU U IpaBUIaMu yOe InTeIbHO-apTy MEHTUPOBAHHOTO MBITILJIEHUS,
JaBaJjio cebst 3HaTh. OTCIO/Ia pellleHre «ITapTUNA U [IPABUTE/IbCTBAY,
BOCCTAHOBUBIIIEE JIOTUKY B MpPaBaxX KaK IIPeJIMeTa MPENoIaBaHus 1

280630p 9TOT, KOHEYHO, GBI M HEIOJIOH, ¥ HECKOJIBKO ofHOcTOpoHeH. Ho on
[EHEH TeM, UTO IIPUHA/JIEXKAT IeJI0BEKY, CAMOMY JIEJIABIIEMY UCTOPHIO PYCCKOM
dunocodcko-orudeckoit Mpicsu. O HEKOTOPBIX U3 yrnoMunaeMbix A.V. Beenen-
CKUM HMMEH U COOBITUI NaJIibHeIne CBeIeH s MOYKHO [T0YEPIIHYTh U3 IpUMeda-
HUS M37aTesell YIOMAHYTOTO »KypHAJa, U3 WX IpeaucyioBus K Hemy («Pycckas
dunocodust Ha My TAX CAMOIO3HAHUSL: CTPAHUIBI UCTOPUK» ), & TAKZKE, KOHETHO,
u3 pabor A.D. Jlocesa, D.JI. Pagmosa u I'.I. Illnera, B 3TOM KypHaJe IO-
mereHHBIX. COBPEMEHHBIN B3IVISM, HA JIOPEBOIOIMOHHYIO «yHUBEPCUTETCKYIO»
dunocoduio npezcrasied B ynomsayroit kaure B.A. Baxkanosa. Drta kHura,
OJIHAKO, IIOCTPOEHA IIPENMYIIECTBEHHO Ha MaTepHuaJjax, Kacaommxcs Kazancko-
ro yu-Ta. KpoMme TOro, BbIIEIEHNE «YHIBEPCUTETCKONY (PUIOCOMDUN B KAIECTBE
0co00it pyOpuKH B pa3BUTUM (pUI0COMCKOM U JIOTUIECKON MBICJIA B HAIIEM JIO-
PEBOJIIOIIMOHHOM OTEYECTBE BBITJISIIUT HE OYeHb yOEeIUTE/IHHO.
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cdepsr ucciaenopanuii. OHAKO ¢ CAMOrO HaYAJIA BBEJIEHUE JIOTUKH
B Ka4decTBe y4eOHOH MUCIUILINHLI U 00JIACTA HAYIHDLIX U3bICKAHU
COIIPOBOXK/IAJIOCh HelpeKpalaomuMucs cropaMu. Ho 310 ocobbrit
BOIIPOC, U MBI 37eCh He OyJieM ero KacaTbCsl.
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Jlormyeckmii 1iropaJjau3m u
HeKJIaccuiecKas Teopus KaTeropuii

B.JI. BACIOKOB

ABSTRACT. Logical pluralism prove to be much more intruiging pheno-
menon if we envisage its impact on elementary logical theories. Breaking
the tenet of the unique (namely, classical) logical basis for those we find
ourself in the realm of non-classical elementary logical theories based on
the various non-classical logics. It is expecially important if we take into
account that such theories underlie non-classical mathematics according
to the apt slogan “there are as many mathematics as logics” — suffish
it to recall relevant arithmetic, quantum set theory, fuzzy set theory,
paraconsistent mathematics etc. In the paper non-classical axiomatic
category theories are approached which are based on some non-classical
categorical constructions.

Keywords: pluralism, non-classical categories, axiomatic category theory,
category theory of categories

1 Bsenenue

Ceromust JIOTHYIeCKNil IUIIOPATIA3M IIPE/ICTABIISETCS COBEPIIEHHO €C-
TECTBEHHOII TOYKON 3peHusi Jisi GOJIBIIMHCTBA PabOTAIOIINX JIOTH-
KOB M KazKeTCsl TPUBHAIBHBIM 0OCYKIATh BJIMsIHIE, KOTOPOE OH OKa-
3BIBACT HA JIOTMYECKHE HCCJICIOBaHUs B IesioM. MBI 3HaeM, 49TO
CyIIECTBYeT MHOYKECTBO Pa3HOOOPA3HBIX JIOTUYECKUX CHCTEM, & MX
B3aMMOBJIMSIHUE W COLEPHUIECTBO HPEJICTABIISIETCS JOCTATOTHO HH-
TepecHoi cdepoit UCCAeTOBAHNS COBPEMEHHON JIOTUKU M METO/I0JI0-
run (cM. [6]). Ho curyarus okassiBaeTcst ropasio 6osiee HHTPUTYIO-
e, ecm Mbl 06pAaTUMCsT K PACCMOTPEHUIO CJI€JICTBUIT JIOTUIECKOTO
IUIIOpaJIn3Ma JIJIsl 9JIEMEHTAPHBIX JIOPHMYECKUX Teopuii, rje Mosrda-
JIMBO IIPEJIIIOJIAraeTCsl, UTO B UX OCHOBAHUM JIEXKUT KJIACCHIECKAs
JIOTHKA.

MBI O-pasHOMY OIEHHBAECM ITHU [IOCJIE/ICTBYS, IPUHIMAsT BO BHH-
MaHHe OCOOEHHOCTH CEeMAHTHUKN HEKJIACCHYECKHUX JIOTMYECKHUX CH-
creM. DTO BBI3BAHO TEM, 9TO MBI MOXKEM HHTEPIPETHPOBATH dJIe-
MeHTapHble TEOPUU B



Jlorumyeckuit mIrOpaIu3M U HEKJIACCUYECKasl TEOPUsI KaTeropuit 61

® CTPYKTYpPaX, OCHOBaAHHBIX Ha KJIaCCUYIECKOI JIOTUKE, 1
® CTPYKTYpPaXx, OCHOBaAaHHBIX Ha HEKJJIACUIECCKUX JIOTUKaAX.

Ilesio B TOM, 9TO IIPU PACCMOTPEHUHU TEOPETUKO-MHOZKECTBEHHBIX
KOHCTPYKIIMII MBI, KAK [IPABUJIO, TOJpa3yMeBaeM, 4TO ¢ (pOpMaJib-
HOM TOYKHU 3pEHUsl aDCTPAKTHAS TEOPUs MHOXKECTB sIBJISIETCS 3Jie-
MEHTApPHOW JIOTUYECKON Teopuel, OCHOBBIBAIOMIEHCA Ha KJacCh4e-
ckoit joruke. U Kak TakoBasi OHa MOXKET OBITH MOJU(DUIUPOBAHA
B cBoeil Jjiormdeckoit dactu. Hampumep, y Hac nmeercs HedeTKast
Teopust MHOXKecTB F'ZF'| ocHoBanHas Ha HedeTKoit jgoruke F'L [13],
KBaHTOBasi TEOPHsI MHOXKECTB Ha 0a3e KBaHTOBOI Jjoruku 12|, ma-
pPaHeIPOTTUBOPEYNBas TeOPUs MHOXKECTB Z F|, OCHOBaHHAasi Ha Iia-
panenporuBopeuansoii jsoruke jga Kocrsl [8], 1 T.1. Mbl BOJIBHBI BbI-
OpaThb J00YIO U3 HUX JIJIT KOHCTPYHUPOBAHUsST TPEOYEMBIX HAM MOJIE-
Jiell (M MHOXKECTB, KOTOPbIe HAM HYZKHbI).

Ho »T10 He eauHCTBEHHBIH c110c00. MBI MOXKEM HUCIIOJB30BATH JIO-
UYeCKIe TeOPUH, OCHOBAHHBIE HA KJIACCHIECKOI JIOTHKE (KOTOpBIE
OOBITHO PACCMATPUBAIOTCS O3 BCIKOTO 0O0OCHOBAHUSI KAK €TMHCTBEH-
HbIE HACTOSIIE SJIEMEHTaPHbIE JIOTHYIECKIE TeOPUN), MHTEPIPETH-
pysd B HUX HEKJIACCUYECKUE TEOPUU WJIM SKCILUIYATUPYsi C ITOH Iie-
JIBIO KOHCTPYKIINA COOTBETCTBYIOIIUX (DPATMEHTOB KJIACCUIECKUX
9JIEMEHTAPHBIX Teopuii (J1azke HE OCO3HABAs ITOO).

Cremyer Takyke IPUHSATH BO BHUMAHIE, YTO TEOPUN MHOYKECTB HE
SBJISIIOTCS €IUHCTBEHHBIME TOJA00HBIMU TeopusiMu. HeTpynao yka-
3aTh B CBS3W C 9THM, HAIPUMED, Ha KOHCTPYKIMIO PEJIE€BAHTHO
apudmeruxu [10], koropast pazpaboraHa KakK pa3 COINIACHO TaKOMY
«IUTIOPAJIUCTUIECKOMY » AJTOPUTMY Ha 0a3e peJieBaHTHON JIOIHKH.
Hpyroit mpumep erre 6osiee mokasaresen — K.MopTeHceH onuchiBa-
€T IPOTUBOPEYUBYIO MAaTEMATUKY Ha 0a3e IMapaHernpoTUBOPEIUBOI
noruxu [11]. IToxoxe, 4To K mamHON cHTyaruu Gojiee BCErO IOJ-
XOJIUT JIO3YHT, TOJIANIUNCS JIJI BCEX ITUX CIYyYaeB — <«CYIIECTBYET
CTOJILKO MaTeMaTHUK, CKOJILKO U JIOTUKY.

[TorrpobyeM mposicHUTH TTOAPOOHOCTH ITOTrO JIO3YHTa Ha [IPUMEpE
TEOPUU KaTeropuit, KOTopasi MOXKeT ObITh IPe0Opa30BaHa B HHTEPEC-
HBIA IIpUMEP HEKJIACCUYCCKON 3IeMEHTAPHON JIOTMYECKON TEOPUU.

2 BcrpanBaHMe HEKJIACCUYECKUX JIOTUK

Mupr O6Hapy}KI/IBaeM MHO2KECTBO HEKJIACCUYIECKHUX JIOTUK B MOIEJIAX,
OCHOBaHHBIX Ha KJIACCUYCCKUX JIOTUKAX. Cpeg:u/l HHUX CEMaHTHKa BO3-
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MOXKHBIX MHUPOB, ajirebpandeckas CEMaHTUKA, TOIOJOTUYECKas Ce-
MaHTUKa — IIPOCTO IIOTOMY, YTO OHH HCIIOJIB3YIOT KOHCTPYKIINH,
MMOCTPOEHHBIE W3 MHOYKECTB, MCTOYHUKOM KOTODPBIX SIBJISETCS ab-
CTpaKTHasd TeOpud MHOXKECTB.

B Teopun xaTeropuit MbI IOJydIaeM HHTEPIPETAIINN HEKTACCHTE-
CKHUX JIOT'HK IIYTEM HMCIIOJIb30BaHUA TOIIOCOB (byHKTOpOB N3 MaJIbIX
KaTeropuil B KaTeropuio MHO2KecTB Set. B kadecTBe 2ke MHOXKECTB —
00beKTOB Kareropuu Set — Mbl OepeM KJIACCHIECKUE MHOXKECTBa
abcTpakTHOIl Teopun MHOXKecTB llepmeno—Ppenkenst ZF u cormo-
CTaBJIsieM WX 3JIEMEHTaM ajrebpamvecKkoil MOJESNU COOTBETCTBYIO-
et HeKJTaCCUIeCKO JTOruKu. VIMEHHO TaK MBI [TOJTy 9aeM HHTEPIIpe-
TAIUIO UHTYUIIUOHUCTCKON JIOTUKHU IIYTEM HUCIIOJIb30BAHUS aareOpbl
lefituara P B posin MaJjol KATErOPUU U CTPOs OIEHKY HHTYUIIHO-
mucTcknx opmyit ¢ omomisio Sett-omenku Vi &g — Setf’(1,9Q),
KOTOpas BBIOMpPaeT HEKOTOPOEe MHOYXKECTBO sl JiIoboro sjaementa P
(em. [4]).

Ecau mbI, pactpocTpaHsist 9TOT MeTOJ, Ha JAPYTUe JIOTUKH, HOIbI-
TaeMcsl 3aMeHUTD aareopy leiiTunra Ha Ipyryio, HAIIpUMep, aaredpy
J1a, KoCThI, TO MBI CTAJTKIBAEMCSI C TTPOOJIEMOIT HHTEPIIPETAIUU OTPHU-
nanust: B anrebpe efiTurra oTpunanme He sIBISIETCS TPUMUTHBHOM
omeparueii B orimaune oT ajrebpe ja KocTbl, oTOMYy CcOBepIieH-
HO HEsICHO, KaK JefiCTBOBATb B 3TOM CJIydae. BBIX0 3aK/IF09aeTCs,
[IO-BUUMOMY, B UCIIOJIb30BAHUU KOHCTPYKIUK TaK Ha3bIBAEMBIX N-
kareropuii. B paccmarpuBaemom ciryaae Ham HyzkHa C' N-KaTeropust
C, KoTOpas SABJSETCA KaTeropueil mpearnopsijika, cHabKeHHON KOH-
TpaBapuaHTHbIM (GyHKTOpOM N : C — C, TaKuM, 9TO

(i) B C umerorcs KOHEUHBIE IPOU3BECHUST (—, —), KOIPOU3BEICHI
[—, —] u C sBIsieTCst MUCTPHOYTUBHON PEIIETKOl 10 OTHOLIIE-
HUIO K HUM, T.C.
([a,b],]a,c]) = [a,(b,c)] umeer mecTo miist JTHOOBIX OOBEKTOB
a,b,cus C;

(ii) B C umeercst mHUIUANIBHBI 00bEKT () U TEPMUHAJIBHBIN OOBEKT

1,12 [a,Na] u 0= (a®, Na), e a® = N{a, Na);

(iii) mys moboro obwexTa a w3 C mmerorcs crpenkun N2a — a u

a’ — (Na)° 8 C;

(iv) C momyckaer 9KCIIOHEHIIMPOBAHUE;
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(v) a — b aBasiercst crpesikoit B C Torja M TOJBKO TOTJA, KOTJA
a = b= 1 nya xroboit mapbl 00beKTOB a, b B C, Tj1e a = b ecThb
9KCITOHEHITUAT;

(vi) ama mroboit maper 06bekToB a,b B C nmeercst crpenka a’ —

(b=a)= ((b= Na)= Nb) B C.

Tenrepn, crpost Tomoc Set®, MbI mosrydaeM mHTEpPIpETanuio hop-
MyJI TTapaHenporuBopeunBoit jioruku ja Kocrer Cp,koTopast Oyjer
ocuosana Ha SetC-onenke, npeJIcTaBsoneir coboit pyukmuo V :
Dy — SetC(1,9), CONOCTABIIONLYIO KAZKIO0i IPOIO3UIHOHATBHOM
HIepeMEHHOl 7; HEKOTOPOe MCTHHHOCTHOe 3Hadenue V (m;) = 1 — §)
(em. [14]).

Jpyrum mpuMepoMm siBJIsieTCst HHTEPIIPETAIys PeJIEBAHTHOMN JIOTH-
ki R B kareropun SetA-dyukropos n3 RN-kareropuu A B Karero-
puio mMuokectB Set [1]. Bnecs RN-kareropus A siBisiercst (rpyno-
UJIaJIbHOMN) KaTeropueil mpejopsiika, HaJeJeHHON KOBapUaAHTHBIM
oudynkrTopom ® : A x A — A, Takum, ITO

(i) B.A mMeroTcst KOHEUHBIE IPON3BEIEHUST (—, — ), KOIIPOM3BE/ICHUS
[—,—] u A nucTpubyTHBHA 110 OTHOIIEHUIO K HUM;

(ii) st 106BIX 06BEKTOB @, b, ¢ B A UMEIOTCS CJIeJIyIONHe ecTe-
CTBEHHbIE U30MOP(MU3MBI:

a®[b,c] = [a®ba®c|,
[b,c] ®a =2 [b®a,c® al,
T.e. OuYHKTOP COXpaHSIET KOIMPOU3BEICHUSI;

(iii) C noryckaer SKCIIOHEHIUPOBAHUE OTHOCUTE/IBHO ), T.€. CJIeJLy-
IOIAasd AUarpaMMa KOMMYTHPYET

(a = b)®a €U . p
I®la g
c®a

rge = €CTb 3KCIIOHEHIIAJI;

(iv) BblosHSAIOTCS Creyromue (DYyHKTOPHbIE yPABHEHUSI:
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(@) (91/1) ® (g2f2) = (91 ® g2)(f1 ® [2);
(b) 10 ®1p =14gB-

Nurepuperanust opmyst R 371ech ocHoBbIBaeTcs Ha SetA-orenke,
sapystomeiicsas yakmueit V @ @9 — SetA(l, ), comocrassioneii
KazK 101 IIPOIIO3UIIMOHAILHOM [IePEMEHHO 7; HEKOTOPOE UCTUHHOCT-
Hoe 3uadenue V(m;) =1 — Q.

Eme omamm cirydaeM sIBJIsSIeTCsS HHTEPIIPETAIns KBAHTOBOM JIOTHU-
K B Toroce Set®, rue £ ecTh OPTOMOLYIISIPHASI PEIIETKA, KOTOPast
MOYKET PACCMATPUBATHCI B HEKOTOPOM CMBICTIE KaK IIePeBO, KBAHTO-
BOI1 JIoruky (OCHOBAHHOI Ha OPTOMOJLYJISIPDHOI PEIleTKe) B KOHTEKCT
yHUBepCcyMa MHOXKecTB [2|. 3nech £ ecTb 0pTOMO/IyJISIpHAs KaTero-
pusi, T.e. KaTeropus, cHaOKeHHAs KOHTPABAPUAHTHLIM (DYHKTOPOM
N : & = &£, Takum, 9T0

(i) B £ mmeercsa nHUNMATBLHBIN 00beKT 0 U TEPMUHAJIBHBI 0OBEKT

L;

(ii) B £ mmeroTcst KOHEYHBIE IPOU3BEJICHUsT (—, —) ¥ KOHEYHbIE KO-
npousBesieHust [—.—|;

(iii) N2%a = a aa moboro obbexTa a B &; {a, Na) = 0, [a, Na] = 1
15t 1106010 00beKTa a B &

(iv) Nla,b] = (Na, Nb), N{a,b) = [Na, Nb| aus 11060ii mapbl 00b-
eKTOB a,b B &.

(v) eciim a — b ectb crpeska B £, 1o [a, (Na,b)] = b nast m06bIx
JBYX 00beKTOB a,b B £.

COOTBeTCTByIOH_[aH naoTeplnpeTanusd HEKOTOPBIX CHCTEM KBaHTO-
BOI1 JIOTMKH TIOJIy9aeTCs TAKAM K€ 00pa3oM, IyTeM HCIOIb30BaAHUS
Set®-onenku.

3 Hekgaccnyeckue kareropun

[To-BuMOMYy, TOIIOCHI SIBJIAIOTCS HE €IUHCTBEHHBIMU KATETOPHBIMU
YHUBEpCyMaMH, [IPUTCOJHBIMY Jij1d HHTEPIIPeTallul HEeKJIACCUYeCKUX
JIOTUK. Bojiee TIMATe bHBIN aHAJIN3 3TOTO BOIPOCA TOKA3BIAET, ITO
MBI MOKEM PACIIUPUATL KOHCTPYKIUIO TOMOCA IOJOOHO TOMY, Kak
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BBOJSITCS HEKJIACCHIECKHE TEOPUU MHOXKECTB, JJIsI IOJIydeHHsT 0O-
Jiee eCTeCTBEHHON KaTeropHO#l CeMaHTUKU HEKJIACCUIECKUX JIOTHUK.
[IepBbIM mIaroM Ha 3TOM IIyTH OyJeT PacCMOTPEHHEe KOHCTPYKIIUU
nomoca U monoca da Kocmu, - KaTerOpHOTO SKBUBAJIEHTa aJired-
pot 1a Kocrsr (em. [3]).

IToroc npencrasiisier coboit MapaHeTPOTUBOPEUUBLINT YHUBEPCYM,
B KOTOPOM MOYKHO Pa3BUBATH MAPAHEIPOTHBOPEUNBYIO MaTeMaTH-
Ky TOJ00HO TOMY, KaK 3TO OBLIO CAEJIAHO B CJIyYae UHTYUITHOHUCT-
CKOIf MaTeMaTUKM B TOIOCaX. B Mmoroce mapaHernpoTUBOPEINBOCTH
abCOIIOTHO MMMAaHEHTHa U, 60jiee TOro, OHa JIEXKUT B OCHOBE BCEX
KOHCTPYKIIMIA, OHa IJ100aJibHa ¥ YHUBEPCAJIBbHA. 371eCh yKe KJIaCCHU-
JecKas MaTEMaTHKa BBICTYIIAET KaK apredakT B mapaHelrpoTUBOpe-
YUBOM YHUBEPCYMe, KaK HEKOTOPOE JIOKAJIbHOE OTKJIOHEHHUE OT ITapa-
HEIIPOTUBOPEYINBOI PEry/ISIPHOCTH. TakuM 06pa3oM, HaIIpuUMep, Ipu
unTepuperanuu Cp-CHCTEM MOYKHO HCIIOJIH30BaTh HEMCTUHHOCTHO-
GYHKIMOHAJIBHYIO OIEHKY, B TO BPEMsI KaK MCTHHHOCTHO-(YHKITH-
OHAJIbHAS OIEHKA CTAHOBUTCS XaPAKTEPUCTUKON JIUIG ciiydas Oy-
JIEBBIX TOIIOCOB, KOTOPBIE TEIEPDb SIBJIAIOTCS JACTHBIM CJIy9aeM II0-
TOCOB.

Bosiee popmanbuo, nmoroc C' MOXKHO OLPEAETUTh KaK AEKAPTOBO
3aMKHYTYIO KATErOpUIo, KOTOPas TaKyKe KOMILIEMEHTaPHO 3aMKHY-
Ta U COAEPIKUT KIACCUPUKATOP MOA00BeKTOB. KoMmaemeHTapHast
zaMkHyTOCTH (' O3HAYAET, 9TO

(i) auist soGoro obbekTa a u3 C umeercs o6bekT a’, Takoii, uro B C
cymectByior crpesiku a”’ — a u a® — (a')°, vne a® = {(a,a’)’,

(i) 12 [a,a],02 (a°,a”),

(iii) muist m06bIX BYX 00bekTOB B C mMmeercs crpesika a’ — (b =
a) = ((b=d)=1V), rne b = a upencrasisier co6oit dKCIO-
HEHIHAL.

Kax cnesicTBre BBeIeHHOM HOBOM KOHCTPYKITUU MTPUXOIUTCS PaC-
CMATPUBATHh HOBYIO KATENOPUIO MAPAHEIIPOTUBOPEUNBBIX MHOXKECTB
PSet, rie B kauecTBe 06HEKTOB UCHIOIB3YIOTCSH Z I -MHOXKecTBa 11a-
paHenpoTuBOpeunBoii Teopun Muoxkects (cMm. [8]). Cucrema ZF) co-
riacyercst ¢ Teopueit muoxkectB Ilepmeno—Ppenkens ZFy Ttak xe,
KaK [MapaHeIPOTHBOPEINBOE TIEPBOIIOPSIKOBOE UCITUC/ICHHE C DABEH-
CTBOM COIJIACYeTCsl C KJIACCMYEeCKUM. B TO »Ke BpeMsi KaTeropwust
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PSet okazbiBaeTcst HE TOTIOCOM, HO TIOTOCOM MHOXKECTB, W IIO9TOMY
MOZKET GBITH [OCTPOEHa MHTepIpeTalys B moroce PSetd u MoxHO
Jokasarhb noHoTy (') 110 OTHOIIEHUIO K IMOJM00HONE CeMaHTHKE.

PaccMoTpenHas Bbllie KOHCTPYKIWs Toroca Set’ | rie £ siBisier-
CsT OPTOMOJILYJISIPHOM PEIIETKON, MOXKET PACCMATPUBATHCH, B HEKOTO-
POM CMBICJIE, KAK [IEPEBOJI KBAHTOBOI JIOrMKHU (OCHOBAHHON Ha OPTO-
MOJIYJISIPHOI PEIIeTKe) B KOHTEKCT HHTYHUIIMOHUCTCKOIO YHUBEPCY-
Ma, MOCKOJIbKY Set mnpejcrasisier coboil Tomoc (Gy/Lyun HHTYHUIUO-
HUCTCKOM KOHCTPYKIHeii 110 cBoeMy npoucxoxaennio). Ho seerja im
HaM HY2KE€H UMEHHO MHTYUIIMOHUCTCKUN YHUBEPCYM B KadeCTBE OC-
HOBBI TI0JI00HOTO paccMmorpenusi? Ilpescrapisiercst 60j1ee cTeCTBEH-
HBIM HCIIOJIb30BATh KATEIOPUHU, COJIEPIKAIIIE KBAHTOBYIO JIOTUKY B
KavdecTBe CBoell BHyTpeHHeil cTpykTypbl. CylmecTByoT (hopMysiu-
POBKH KBaHTOBOW Teopun MHOxkecTB (cMm. [12]) ZF, xoropsie or-
JITJAIOTCSI OT KJIACCHYECKON TeOPUH MHOXKECTB, U 3TO I03BOJISIET
JIyMaTh, YTO MOJIOOHBIE MHOXKECTBA HE IOPOXKJAIT Toroc. B sTom
ciyaae QSet® (rme QSet siBisieTcss KaTeropueil KBAHTOBBIX MHO-
JKeCTB) He GyJIeT TOIMOCOM M PACCMOTPEHHAsI BBIIIE MHTEPIIPETAIHS
IPOBATUBAETCS.

Yrob6b1 000#TH MOAO0HBIE TPYIHOCTH, MOXKHO PACCMOTPETH KOH-
CTPYKITHIO K6AHMOCH, KOTOPYIO MOXKHO OXapaKTEePU30BATh KaK He-
KJIACCUYIECKYI0 MOIU(PUKAIMIO TOIOCA C HEKOTOPOI JIOMOJHUATE b
HO#l CTPYKTYPOIi, TO3BOJISIONIEH HCTOJKOBATH YACTUIHOCTH OTPHU-
nanus B KBaHTOBOI Joruke [15]. KBanroc Q mnpejcrasisier coboit
OUIIOJIHYIO KATETOPHIO, KOTOPAs TAK2Ke KOMILJIEMEHTAPHO 3aMKHYTa,
OPTOMOJIYJISIPHA W UMeeT KJIacCupuKkaTop mogodobekTos ). Komiure-
MEeHTapHas 3aMKHYTOCTb O3HAYAET, UTO

(i) aus moBoro oobekra b uz Q mmeercst 0ObeKT a’, Takoii, 4TO

!l ~

a” =2 a wn pra goboit crpenku a — b B Q mMeeTcs CTpeska
b —

(ii) (a,d’) =20,[a,a’] =1 pua ao6oro obbekra a n3 Q;

(iii) [a,b] = (d, V), {(a,b) = [a',V/] nns mobbIX ABYX 00HEKTOB a, b

OpTOMONYISIPHOCTD O3HAYAET, UTO

(iv) ecau a — b ecrb crpenka B Q, 1o [a, (a’,b)] = b nyst n106bIX
JIByX 00bEKTOB a,b u3 Q.
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Kareropus (QSet okasbpiBaeTcss KBAHTOCOM M TOYHO TaK Ke JOKa-
3pIBaeTCs1, 9To Kareropusi QSett roxe Gyner kpanrocoM. OHu 1 Te
JK€ CHCTEMBI KBAHTOBOM JIOTMKHU MHTEPIIPETUPYIOTCS B 0OOUX THUIIAX
KBAHTOCOB Topas3io 6oJjiee eCTeCTBEHHO, UeM 9TO JeIaeTCsl B CJIy-
qae Set®. B HEKOTOPOM CMbICJIE KBAHTOCHI MOYKHO PACCMATPUBATEH
KaK KBaHTOBBII KaTeropHbI YHUBEPCYM JIjIsi KBAHTOBOJIOIMYECKUX
NCCJIEJOBAHUM.

4 Kuaccuyeckasi 3jileMeHTapHasl Teopusl KaTeropuii

Hakomerr, kax y»ke ObLIO CKA3aHO, C JIOTUYECKON TOUKU 3PEHUS TEO-
pUsi KATeropuil MOXKeT PacCMATPUBATLCS KaK dJIEMEHTapHasi Teo-
pUsi, UYbU <«KATErOPHBIE» HEJOTMYECKUE AKCUOMBI JTO0ABJISIOTCA K
[IEPBOIOPSIIKOBOMY HCUYMCIEHUIO ¢ paBeHcTBOM. [logobmbrit mo/-
xoj; 6611 peasuzoBan B 60-70-x rr. Y. Xsruepom, 2K. Biaanom u
M.-P. Hounazpio u apyrumu. Popmasabao mnoaxon biana u Jlonna-
JIBIO MOYKHO OIIMCATH CJIEJYIOITUM 0Dpa30M.

A3BIK d7eMeHTapHON AKCHMOMAaTU3UPOBAHHONW TEOPUH KaTeropuii
ETAC onpenensiercst ¢ IOMOIIBIO

(i) cueTHOrO MHOXKECTBA IIEPEMEHHBIX JIBYX THUIIOB: IEPEMEHHbBIX TH-
ma OObeKT 1, T9,... U IEePEMEHHBIX TUIa cTpesku f, g, h,...;

(ii) mormyeckux KOHCTAHT: =, <, A, V, 0, 3,V, =;

(iii) repuapnoro npemukara D(—,—,—), Tje mepBasi IepeMeHHAasI
€CThb IIEepeMCEHHasd THUIla CTPEJIKH, a JIB€ OCTaJIbHbIEC ABJIAIOTCA
nepemeHHbIME TuA 00beKT (D(f,x1,x9) o3Havaer «f ecThb
CTPEJIKA U3 L1 B T2»);

(iv) repnapnoro npeamkara I'(—,—, —), Iye Bce Ie€peMeHHbIE siB-
nstioTest epeMenubiMu Tunia crpesku (I'(f, g, h) osnagaer «h
ecTb KoMIosuiws f u g»).

ETAC akcrnoMaTu3upyercs ¢ MOMOIIBIO CJIEIYIONUX CXeM aKCH-
OM:

Ax1. Vfxy, m2[D(f, 71, 72)]
Ax2. Vri3i[®(x1,7) A D(i,x1,21)], tne ®(x1,1) ectb dopmysa

Vf,g,$2,$3[D(f,x1,$2) /\D(gax&xl) = F(Zafv f) /\F(gaiag”
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Ax3. VhI'(f,g,h) = Fxi,x9,23[D(f, x1,22) N D(g,z2,23) A
D(h,xz1,x3)]

Ax4. D(f,x1,x2) A D(g,22,23) = IhT(f, g, h)

AX5. T(f,9,h) AT(f, 9, h1) = h = I

Ax6. T'(f,g,k) ANT(g,h,)) ANT(f,1,m) AT (k,h,m') = m =m’

WHTYUTUBHBIA CMBICTT 9THX aKCHOM MOYKHO OBLJIO OBI IepeIaTh C
IOMOIIBIO CJIEAYIONIUX JIUATPAMM:
f
Ax1. T1 — T2
Ax2. f

O P
7
g X1

g

T3

Ax3,Ax4,AX5.

Ty —— X3

f‘ h=H

x1

il

B —

Ax6.

m=m'
st onmcanus CTPyKTYpPhI KATETOPHI HaM HEOOXOIAMM METAA3BIK,
[IO3BOJIAIOIIUH ONUCLIBATL CTPOCHME KOHKpPEeTHOH Kareropuu. Ilo-
JIOOHBIN SI3BIK 3JIEMEHTapHOI Teopun Kareropun kareropuit CC' 06-
pasyercsa myTeMm gobasienus K a3blky ETAC ciaenyomux HeJIoru-
YEeCKUX CUMBOJIOB:
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® CUMBOJIbI KOHCTAHT Tuia oobekT 0,1,2,3;
® CHMBOJIBI KOHCTAHT THUIIA CTPEJIKa 0,00, 01, T, &, B,7;

e | — |, dyHKINMOHATIBHBI CUMBOJI, OIIPE/ICJICHHBIN HA TIEPEMeH-
HBIX TUIA O0BEKT ¢ 00JIACTHIO 3HAYCHUIT Ha TEPEMEHHBIX THUIIA
CTpeJIKa;

° d(_), GYHKIIMOHAJIBHBIA CUMBOJI, OIPEIE/IEHHBIN Ha ITepeMeH-
HBIX THIA OOBEKT C 00JACTHIO 3HAUEHUI Ha TePEMEHHBIX THUIIA
CTpeJsKa.

Axcuompr CC' BBITVISIAT CIIEIYIOIIIM 00pa30M:

Ax2-1. Konbronknng scex akcuom ETAC.
Ax2-2.

do «

01 B

0

rJie BCe KOHCTAHTBI pasyindHbl, 0 sIBJISETCS WHUIUAJILHBIM OOBHEK-
TOoM, 1 SABJISIETCST TEPMUHAJIBHBIM OOBEKTOM U 2 €CTb IeHepaTop.

OIIPEJAEJIEHUE 2-1. Hnmepnpemavyus dopmyave ETAC 6 mep-
munaz obsexmos CC. Ilycts ¢ 6ymer perynsiproit popMynoit B A3bI-
ke ETAC (r.e. Takoii, 4To B Heil HET CBOOOJIHBIX IEPEMEHHBIX, KazK-
Jlasl IepeMeHHasl CBsi3aHa KBaHTOpoM). VI3BecTHO, 4T0 Besikast hop-
MyJia SIBJISIETCsT SKBUBAJIEHTHOH peryssipHoit popmyite. [lycrs A, B,
...,C ecTb n MEPEMEHHBIX TUIA 00BEKT CO CBOOOIHBIMU TIEpEMEH-
HBIMU THIIA 00BEKT U3 ¢, U nycThb f, g, ..., h OynyT m nepeMeHHbIME
THUIIA CTPEJIKa CO CBOOOIHBIMU ITEPEeMEHHBIME THIIAa CTpeska. IIycTh
a,b,...,c;x,y, ...,z OyAYyT m -+ n nepeMeHHbIMHU THIIA CTPEJIKa, OT-
JIMYHBIE JIPYT OT JIpyra U oTaudHble oT f,g,...,h, n A’ ectb nepe-
MeHHasl Tuna o0bekT. Oupenesnnm dpopmyiy Teopun CC

*(Asa,b, ...,y ..., 2),
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KOTODYIO /I yJ06CTBa Ha30BeM uHTepnperanueii ¢ B A’ uuykmnm-
eit o mymae dopmyiel. Ecin ¢ ecrs D(f, B, C), Torma ®*(A;x, b,
¢) 6yzner dbopmyoii

x:2 > ANb:1—ANc: 1> ANz =bAdz =c

Ecau ¢ ects (f,g,b), rorna ®*(A;x,y,z) (obo3Hauaemasi Tak ke
KaK T.4Y = z) Oyzner dbopMmyIioii

/\ u:2—=>ANTF:3 = Alat =z, ft = y,yt = 2).

U=x,y,z
Ecim ¢ ectb Y1 A 1o, Torga ®*(A'sa, ... ;x,...) 6yger dopmymoii
vi(Asa, ..z, ) ANYS(Aa, ).

Ecmu ¢ ects ABY(B,C,...; f,...), rorma ®*(Ar;c,...;x,...) Oyuer
dopmyioit

db:1— A x(A;b,e,...5z,...),
rje b orimano or {c, . ..;x,...}. Ecau ¢ ecrs 3 f1), rorga (A3, .. . ;
Y, ...) bymer dopmysoit

x:2— AYT(Asd, .. xy, ),

rye x ormaHo ot {b, .. .5y, ...}. Ecau ¢ ectb =), rorna ®*(A;a, . . . ;
x,...) 6yaer dopmyJioit

- (Asa,...;x,...).

O6osnaunm A F ¢ gia CC = ®(A). Toopst, 4uro = sBiIseTcst:

crpenkoit B A s (CC =z : 2 — A), obosnadast 910 Kak
x € A,

obvekToM B A st (CC' F 1 1 — A), obosnadasi 970 Kak
x € A,

9JIeMeHTOM A JJIs1 & ecTh cTpesika uin o0bekT B A.

Ax2-3. YA(AE E), rue E npexcrasisier coboii KOHBIOHKIUIO aK-
cuom ETAC.

Kaxprit oobekT C'C' OyeT HA3BIBATHCS KATETOPUEH, a KaxKaast
cTpesika OyjieT Ha3bIBATHCS PYHKTOPOM.
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Ax2-4 (Koneunvie npedeav, u konpedeawt). st Kaxk o napbl Ka-
Teropuii CyIecTByeT IPOU3BeJieHrne U Kolpoussenenue. s
KaxKJI0# mapbl PYHKTOPOB ¢ 00IIeil 06,1aCThi0 U KOODIACTHIO
CYIIECTBYET YPaBHUTEJb U KOYPABHUTEIb.

Ax2-5 (obpammwiii 06pas cymmot). Ilycrn
A+ B

VAN
A B
rjie i U j SBJISIFOTCS MHBEKIUAMU CYMMBI:
(Vz:2—= A+ B)[(Jy:2— Alx = yi)) wm (Jy : 2 — B(z = yj))].
Ax2-6. D10 JIEKAPTOBO 3aMKHYTasl KATEIOPHsL.

O6ozuaunm AP skcnonennman A u B u
eB:BxAP 5 A

ects dyuxrop onenxu. AP u eﬁ OIIPEENIAIOTCS C IIOMOIIBIO CBOIi-

CTBa YHHUBEPCAJBLHOCTU
Vf:BxZ— A3h: Z — AB[(1(B) x h)e§ = f.

h 6ymer HA3BIBATHCST SKCIIOHEHITHAIBHO COMPSKeHHOH ¢ f u Oymer
obozHadaThea f.

OIIPEAEJIEHUE 2-2 (duckpemnan xamezopus). A siBjsiercsi uc-
KpeTHOH (duckpemom) Torja u TOJIbKO TOIA, KOTJIa

Ve:2— Ady:1— A(x = 1y).

Ax2-7. |A| sBisiercst quckperoM u d 4 siBjisieTcsi MOHOMOPhU3MOM
u

(Vauckpera B)(Vf: B — A)(3'h: B — |A|)(hda = f).

OIIPEJEJIEHUE 2-3 (cumson | — | daa nepemennots muna cmpen-
ku). lycrs f : A — B, B Takom ciydae g = |f| Torma u TOJIBKO
Torja, koryia daf = | fldp.
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Ax2-8 (swbopa). (Vf: A— B)(A20u B—auckper = Jg: B —
Afgf = 1))

OIIPEINEJIEHUE 2-4. Basuc scxusda £ COCTOUT U3 TPEX KaTEropHii
(A1, Az, A3) u dyukrTopos dy,dy,c,e,ap, a1 MEXKY ITUMH KATEro-
PpUSMU, TAKUX, 9TO:

dl al
d() a
Basuc ackusa E(A), accoyuuposantozo ¢ A, coCTOUT u3:
A =|AN(i=1,2,3)  dy=|A%(i=0,1)
ap = |AYmay = |AP|uc = |47
Homauusa: £ ects 6baza sckusa,
e (Ag;bo, b1, €0, €1, fo, f1)

0003HaYaEeT COOTBETCTBYIONIYIO (DOPMYJLY:

b; )
Ay =2 Asm Ay S A3 (i =0,1)

fi
- { €pal = dlc - { €1ag = doe
epag = I(AQ) e1al = I(Al)
. { foar =boar { Jiao = boag
Joc = boc fia; = bic

u (Ag;bo,b1) sIBIIsSIeTCS PACCIIOCHHBIM TIpOU3BeIeHueM (a1, ap)
npoekuuii by, by OTHOCHTEIBHO AUCKPETOB.

OIIPELEJIEHUE 2-5. 9ckus £ ecrb 6aza 3cku3a, Jjs KOTOPOI
(As;ay,ap) siBIIsieTCsi pacciaoeHHbIM TpousBejierneM (do,d1) ¢ upo-
eKIusaMu (a1, ag) OTHOCUTEIHHO JUCKPETOB U

ed() = €d1 = I(Al) n Cdi = aidi (Z = 0, 1)



Jlorumyeckuit mIrOpaIu3M U HEKJIACCUYECKasl TEOPUsI KaTeropuit 73

Oe(Ag;bo, b1, €0, €1, fo, f1) = eic = I1(A2) u foc = fic
i=0,1

Tomomopgpusm H 6azucos sckusos nz £ B £ 3amaercsa TpeMs roMmo-
MopduzMamMu
! .
H;: A — AZ (Z = 1,2,3).

31ech
H= (Hl,HQ,Hg) u Hi & — gl.

Tomomopgpusm H(h) 6asucos acku3os, accouuuposannu ¢ Gymik-
mopom h : A — B, onpeeisiercs Kak:

H(h) = (|hY, |R?|, |h3|) uma H(h) : E(A) — E(B).

Tomomopgpusm sckusoe ns scknza € B £ npepcrasisger coboit romo-
Mopdusm 6asucos ackuzos (Hi, Ha, Hs), /Jist KOTOPBIX CIIPABEJJIN-
BO:

€H2 = Hlel n Hgaf) = a0H2 n Hgall = a1H2 n ch/ = CHQ.

OITPEJIEJTEHUE xomnosuyuu deyx 20momopdudmos scKu306:
IyCTh

B K en

riae
H = (Hl,HQ,Hg)I/IK = (Kl,KQ,K;g),

rorna HK : € — £" ectn

HEK = (H, K\, Hy K>, H3K3).

Herpyano ybeaurbesi, 970 B METAKATEIOPUU ICKU30B OOBHEKTHI
IIPEJICTABJISIIOT CO0O0M SCKU3BI, & CTPEJIKU OYIyT TOMOMOP(MU3IMAMUI
9CKU30B.

Ax2-9 (koncmpyruyus xamezopul U GYHKMOPOE ICKU306).
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1Y. VAYBVYh : A — B,E(A) u £(B) asnatorcs sckuzavm u H (h)
ectb romomopdusm scknzos u3 E(A) B £(B).

20, JTyist mr06b1x 5cKku308 £ u &', MOGBIX TOMOMOPMU3MOB SCKIH30B
H : & — & cymectByior A u A’ u cymecTByeT OIuH U TOJBKO OJIUH
h:A — A’ ucymectByer nzoMopdu3M 3CKU30B ¢ u ', Takme, 9TO
JimarpaMmma

H
£ &
(0 Y
E(AT iy £B)
KOMMYTaTUBHA.

5 Hekgaccudeckue 3jieMeHTapHbIE TEOPUU
KaTeropuii

CylecTByIOT Apyrie BapUaHThl aKCHOMATHUKU TEOPUU KaTerOpHii,
MO3BOJIAIONIUE MEPEIATh 60JIee CII0KHBIE KATEMOPHDBIE CTPYKTYPBI 1
KOHCTPYKIMK. IIpu 9T0M OHM MOI'YyT OBITH OCHOBAHBI Ha JIPYIOM BbI-
6ope Hestormyeckux npeukaTos. Tak, B pabore |9] crpourcst napa-
HEIIPpOTUBOpednBast Teopusi Kareropuii OBy, OCHOBaHHasl Ha Iapa-
HEIPOTUBOPEYNBOIi JIoruKe jia KocThl, ¢ 0HON CTOPOHBI, U Ha Teo-
pun kareropuii Younbu—boma OB — ¢ apyroit. B OB B oTinune
OT TEOpUii, OCHOBAHHLIX H& KJIACCHUIECKOH JIOIMKE, Mbl MOXKEM KOH-
CTPYHUPOBATh U PACCMATPUBATH IIPOTHUBOPEUUBBIE CTPYKTYPHI, KO-
TOpPLIE 10 CBOEH NPUPOLE He ABJISIOTCS KJIACCUUIECKUMU TEOPETUKO-
MHO>KECTBEHHBIMU CprKTypaMI/I.

JeiicTByst MOIOOHBIM 00Pa30M, MbI IIOJIYUaeM IIapAHEIIPOTUBOPE-
qUBYI0 Teopuio Kareropun kareropuii PCC', OCHOBaHHYIO Ha mapa-
HEIIPOTUBOPEYNBOIl JIOIUKE U PACCMOTPEHHOM BhIle Teopun bBiana—
Hounapio CC. Basucuoit sorukoit PCC' siBnsiercst CT (napane-
IPOTHUBOPEUYNBasl JIOTHKA IPEIUKATOB C PABEHCTBOM, HAACTPOEHHAS
nay sorukoit C7 jga Kocrsr). Crenuduka akcuomaruku PCC' cBo-
nutest K caenyromemy: ecan A ects akcnoma CC, o A mw A* (A*
[IOJIyIaeTCs IIyTeM 3aMeHbl BCeX BXOXKIeHuii — na —*, roe —* A o3na-
qaer “A A A° u A° ectb cokpamienue st —(A A —A)) GyayT akcn-
omamu PCC.

TEOPEMA 1. IIyecmws F 6ydem dopmynroti asvixa CC. Toeda ecau
F aeanemes meopemot CC, mo F* ecmv meopema PCC.
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HoxkazarenbcTtBo. Apnsiercst caencreueMm akcuom CC u PCC u
TOro (paxTa, 4To —* IpelCTaBjsieT co0Oi KJIACCHYECKOe OTPUIIaHNE

(em. [8]). Q.E.D.
TEOPEMA 2. CC codeporcumes ¢ PCC.

JdokazareabcTBO. D710 cjeayer u3 Toro daxra, aro C JIEXKUT B
ocuoBauuu C7. Q.E.D.

TEOPEMA 3. PCC' asasemca naparenpomusopesusots cucmemotl.

HokazarenabcTBo. Eciin 106aBuTh paccenaoBo MHOKecTBO K PCC,
r.e. MHOXKecTBO R = {x : © ¢ z} tne ¢ ¢ x osmagaer —(z € x)
(ciaboe oTpuriaHne), TO pe3yJbTUPYIOIIAs CUCTEMa He OyleT Tpu-
BasbHOI (cM. [7]).

Taxum obpazom, PCC' gaBiisiercss O4eHb CUILHOI CUCTEMOIl, B KO-
TOPOI MBI MOYKEM Pa3BUTL HE TOJLKO BCIO KJIACCHYECKYIO MaTeMa-
TUKY, HO TaK2>Ke 1 HucCCjieJoBaTb TaKHE <«IIPOTHUBOPEYHBLIEC» MaTe-
MaTHYeCKHe CTPYKTYPhI, Kak pacceloBo MHOKecTBo. B PCC' MbI
MOXKEM CKOHCTPYHPOBATh JIDYTUE TUIBI «TPOTUBOPEUYUBBIX» CTPYK-
TYD, He SIBJISIOIINXCS KJIACCHYECKUMH TEOPETUKO-MHOXKECTBEHHBIMI
CTPYKTypaMu 1o cBoeit npupome. Hampumep, Mbl MOYXKEM PaccMOT-
peThb HEKoTOpyIo hopMmy mapagokca Paccera. C 9101t 111610 BBEIEM
CIeAyIOIIee OLpeIeICHIe

A< B=45(A—1—|B]).

Paccmorpum kareropuio K, Takyio, 9To

A K < (A A).

Kaxk ciencrsue, moaydaem
KK+ ~(K=xK)
u
K< KAN-(K<K). Q.E.D.

JleficTBYsI CXOIHBIM 0OPA30M, MBI MOYXKEM PACCMOTPETh KBaHTO-
ByI0 Teopuio Kareropuu kareropuit QC'C'; ocHOBaHHYIO Ha TIEPBOIIO-
PSAIKOBOM KBAHTOBOI JIOTMKE C PABEHCTBOM U PACCMOTPEHHON BBIIIIE
teopun brana—/lonnanpio. Crenuduka si3bika KBAHTOBO JIOI'HMKH,
B YACTHOCTHU IPUHIIUITUAIHLHOE OTCYTCTBUE B HEM CBA3KHM UMILIAKA-
[IUU, B 9TOM CJIy4ae, HAIIPUMED, IPUBOIUT K TOMY, YTO HaM HE Tpe-
oyercs Hayimaus B akcuomatuke QCC' akcuombr Ax2-6, npeBpaiia-
OIEel KATEerOpPHUIo KATEropuii B JICKAPTOBO 3aMKHYTYIO KATETOPHIO.
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BouJtee Toro, Haia kareropust Kareropuii JoJKHA 00JIaJATE CTPYK-
TYPOIi, TOA00HOI KBAHTOCY, B IACTHOCTU OBITH OPTOMOTYJIAPHON Ka-
Teropueil, YUToHHI Oy YUTH BO3MOXKHOCTD MOJIEJIUPOBATH OPTOMO/LY-
sasprooe orpurianne. OTCoa HAM TOTPEOYIOTCSA TOMOJHATETbHBIE
aKCHUOMBI, ITO3BOJIAIONINE aJIeKBATHO HHTEPIPETUPOBATL KBAHTOBYIO
JIOTUKY B KaTEroOpUsiX.
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II.A. ®aopencknii 0 TpoTUBOpPEYNN
(JTormko-MeTooIormyeckuii anaams)!

. A. TEPACUMOBA

ABSTRACT. In the theological tradition antinomy, taken as self-contra-
diction, connection to the thesis and antithesis into a single entity, is
understood as the best way to express the integrity of Divine Truth.
This conclusion is a common place or antinomic strategies of different
religious traditions. Does the concept of logical contradiction express
the meaning of antinomy? Analysis of Florensky’s texts leads to the
idea ofdistiguishing between aspects of logic, reasoning and rhetoric.
This distinction helps to investigate the religious texts employing on
scientific methodology.

Keywords: Florensky, antinomy, logical contradicion, theology, logic,
reasoning, rhetoric

1 OcobeHHOCTH MCHOJIL30BAHUS S3bIKA JIOTUKH
o. IlaBinom PaopeHCKHNM

[Ipobsiema cooTHOIIIEHNS JIOTUKU U TEOJIOTHMH CTAHOBUTCSI BHOBD aK-
TYaJIbHOI B CBSI3U C PACITUPEHUEM KYJIbTYPOJIOITIECKUX U PETUTHO-
BeIUEeCKUX nccaemoBannii. Hemaswrit mHTEpEC cpenu CIenuaIncToB
BbI3BaJin TPyAbl 0. llaBina PJOpeHCKOTo, MOCBSAIICHHBIE AHAJIUAZY
CBAIIEHHBIX TEKCTOB, B KOTOPOM PEJIMTMO3HBIN MBICJUTE/Ib [TPUBJIE-
KaeT METO/Ibl 3apOK/IABIIeiicss MaTeMaTuIecKo jioruku. OH Ha3bI-
Baer ee joructukoii. Tekctol I1.A. @roperckoro u ocobenno «ImaBa
VII. ITucemo mrectoe: mporuBopednes B KHure « CTOJIT U yTBEPZK Ie-
Hye ucTuHbl» |12, 13| BbI3Bast auckyccuio cpeu 1orukos. OCHOBHOM
BoIpoc, KOTopbiit crasut DiiopeHckuit, 370 mpobiieMa BbIpaKeHus
Boxecrennoit ctunbl cpepcrsamMu paccynaka. MbicauTesb 06Cy K-
JIaeT TPAJIUIMOHHYIO IIPObJIeMy Tepejadi OEeCKOHEYHBIX CMbBICJIOB
KOHEUHBIMU CPEJICTBAMM sI3bika u Jjioruku. QOJiopeHcKuii Bejen 3a
Kanrom Buautr pemrenne npob/ieMbl B AaHTUHOMUIHOW CTPATEIHH.

Pa6ora Bemosnena npu nopuep:xkke PTH®, rpant Ne 11-03-00761a.
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AHTUHOMMYHOCTD, MBICJIUMast KAK CAMOIIPOTUBOPEIUBOCTD, COEJIU-
HEHMe Te3UCa U AaHTUTE3UCA B OJHO IIeJI0€, B JAHHON TPAIUITUN I10-
HUMAETCS KaK HAWJIYYINAA CIoCOO BBIPAXKEHUsI MEJIOCTHOCTU BbIC-
meitt Uctunwl. s obocHOBaHUs CBOUX UIEl MBICJUTE/H BOCIIOJIb-
30BaJICS TIPUHIUIIAME U (POPMATIBHBIM A3BIKOM KJIACCHYECKOI JIOrU-
KM BBICKA3BbIBAHUI — HOBOM JJIsT HadaJia XX B. 00JIaCTH HAYIHOTO
suanns. OTMedy, 9TO N3yUeHe OCHOB JIOTUKN BO BpeMeHa Djroper-
CKOT'0 BXOJIWJIO B COCTaB 0043aTEIbHBIX MIPEJIMETOB B DOrOCIOBCKUX
yupex/aeHusx. BcraioT Bolpochl: HACKOJIBKO S3bIK MATEMATUIECKOIT
JIOTMKY OKa3bIBAETCS aJ€KBATHBIM JIJIs BBIDAYKEHUsS] OCHOBHOU UJICH
dnopenckoro? HackoJIbKO a/1eKBaATHO TOHSITHE JIOTHYECKOTO ITPOTH-
BOpEYUS MPEJICTABJISIET TOHATHE AHTUHOMUY !

Jlornueckomy anasm3y TeKcToB PIIOPEHCKOTO TMOCBIIIEH Pl Pa-
00T, cpeu KOTOPBIX BBLIEJUM TaKUX aBTOpoB, kak B.B. Bupro-
koB (2, 3|, B.A. Bouapos [4]|, II.II. IIpsaako [3] u E.A. Cunopen-
Ko [11]. MueHust crenuagucToB pasie/uiInch. KaMHeM HpPeTKHO-
BeHMs cTajl aHaju3 uHreprperarun Propenckum 3aja4uu Kappo-
na [11]. Eciau cdopmynupoBaTs ycioBust 3a/a4n Ha si3bIKe JIOTHKI,
TO MOKHO ITOCTABUTDH BOIIPOC O BBIBOJMMOCTH U3 ITOCHLIOK:

g—=r(1)unp—(g—-r)(2)

dbopmyiter p — —q (3).

Buprokos B pabote 1999 1., a 3aTem B coBMecTHOI padore ¢ [Ipsi-
Ko 2010 r. nurrer:

«DJIopeHCKIiT TTOKA3BIBAET, UYTO IAHHAS BBIBOJIMMOCTD B KJIACCHU-
YeCKOi INPOIO3UINOHAIBHOI JIOTUKE UMEET MECTO, U 3TO UCIOJIb-
3yercsi UM JiJIsi OpoBep:keHust Toro, oyaro Casimennoe [lucanue
U [PaBOCJIaBHAsl JIOPMaTHKa IIPOTUBOpednBbl» [3, c. 59|. Bouapos
CIPAaBEJIMBO 3aMeYaeT, 9TO JIAHHAST BHIBOJIUMOCTH UMEHHO B KJIac-
cuveckoii jioruke He umeer mecta. [llar 3a marom KpuTukyst JOru-
Jeckuii anaau3 buprokosa, BouapoB Bo3MyIaeTcs ONEHKON JIOTHU-
qeckoit komrerenTnoctu djopenckoro. B oTHomenun mnocsempaero
no3urust bouaposa kpaiine HeraTuBHas: «dTo 3a abpakasadpy Bbl-
JlaeT HaM “BeJIMKUil JIOTUK'7» — BO3MyIaercs aBrop [4, c. 124].

Jst kakux ke neseit @aopeHckuii pazdbupaer 3amady Kapposa?

BriBoy 6GorocsoBa mpocToii: Tam, TJe JIOTMK WU PAIMOHAJUCT
BUJIUT IIPOTUBOPEYNE, JIyXOBHO [IPOCBETJIEHHDBIH YeI0BEK YCMATPHU-
BaeT AHTHHOMUIO — CPEICTBO BBIPA3UTH IOJHOTY bBoxkecTBeHHOiT
Uctuner. B npumepe @openckoro ¢ o3zHavaer MpOTUBOPEINBOCTH
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Cs. [Tucanus u gormaruku llepksu, r — ux HeOOXKECTBEHHOE IIPO-
UCXOXKIICHUE, 8 P — COCTOSHUE TyXOBHOTO TTPOCBETICHUS.

Wnen Ooperckoro moapobuo 6oin ncciienoBanbl E.A. Cunopen-
k0. OH BBISBUJI HEJIOYETHI JIOTHYECKOT0 aHam3a (usiocoda, o KoTo-
PBIX [OCJIeTHUH KAaK He CIIeINaIUCT MOT U He TI0J[03peBaTh. Bmecre ¢
TeM ObLIa MIPEJIOZKEHA PEKOHCTPYKIINSA PACCY2K/IEHUS O IIPOTUBOPE-
quBoctu Cesimmennoro Ilucanust Ha OCHOBE CPEJICTB HEMOHOTOHHOIA
U TApaHEeTPOTHBOPEUNBOH JIOTUKU. CHUIOPEHKO MPEIOKIIT BapHU-
AHT PEKOHCTPYKINH 3a1a49u KappoJsia, B KOTOpOM TPUHUMAIOTCS 00
YTBEPXKIEHUSI:

g—=r()up—(¢g—-r)(2).

Ecyin Boc1io/1b30BaThCsl SI3BIKOM HEMOHOTOHHOI JIOTUKH, OKA3bIBa~
eTcsl IO3UTUBHO PENIEHHOI TPO0JIEMa COBMECTUMOCTH ITPOTUBOPEYHU-
BOCTH HEKOTOPOTO O0BEKTA ¢ OOXKECTBEHHOCTBIO €r0 ITPOUCXOXKIe-
aus. «Ecin B caydae JIyXOBHOTO TpPOCBeT/IeHHsT OOBEKT (B HAIIEM
ciayudae 910 6b10 Chsiiennoe Ilucanue) BbICTyIIaeT Kak BbICIIEE
€JIMHCTBO, TO €ro IPeJICTAIONIAsT OObIIEHHOMY (JLyXOBHO HEIIPOCBET-
JICHHOMY ) CO3HAHMIO IIPOTUBOPEYNBOCTD KaK Pa3 U TOBOPUT O DOXKe-
CTBEHHOM €ro IPOUCXOXKJeHnn», — jesaer BbiBoj Cumopenko [11,
c. 182|. IlepBoe BbICKa3bIBaHME OTPayKaeT MOBUIMIO PAIMOHAJIUCTA,
a BTOpOe — IO3UINI0 MUCTUKa. Hajimane mporuBopeunst He BEJET K
TPUBUALHBIM CJICJICTBUSIM.

[Ipencrasnstercst, aro Cumopenko Hanbojee OJU3KO MOAOMIES K
IMMOHUMAHUIO CMBbICTIa (prIocodCcKo-Iorntdecknx pa3mbiiienuit Oio-
DPEHCKOrO.

[Torrpobyem BaymaThbest B TekeT PIOPEHCKOrO MIyTeM MeIJIEHHO-
ro urenus. Cjeayomunii BEIBOI HAITPAIITUBACTCS C CAMOTO HAYAJIA: B
TekcTax PJropeHCcKoro (popmasibHasl 3alUCh HA NCKYCCTBEHHOM SI3bI-
Ke JIOTUKH He COIJIACyeTCsi C IepeBojaMu (pOPMYJI M HOSICHEHUSIMU
HA& eCTeCTBEHHOM (pyccKoM) st3bike. DOpMyJIbl 3aliCaHbl Ha sI3bl-
Ke JIOTUKH, JIOCTYITHO# JijIst yKaszaHHoro Bpemenn (pabora «Crosm u
yTBEpKJIeHNe UCTUHBI» BbiNuIa B cBeT B 1914 r.). A mmenHo — Ha
sI3bIKE KJIACCUIECKON JIOTHKH.

B coorBercTBHE ¢ ypoBHEM HaydIHOrO HMO3HAHWA Hadaga XX B.
DJIOpEHCKUI HEe pa3/IndaeT UMILIUKAINIO U YCJIOBHYIO CBSI3KY €CTe-
CTBEHHOTO $I3bIKA «ECJIH, TO», & TaKxKe NMILIUKAINIO M JIOTHIECKOe
cienopanue. [Ipesamnoaraercs, 9To Kjaaccmyeckast MMILIAKAIUS, YC-
JIOBHASI CBS3KA 1 JIOTUIECKOE CJIeOBAHNE NMEIOT o0mmnit cMbIc. JIo-
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I'MKa KJIaCCOB (JIOrMYecKas SKCIUINKAIUS TIOHTHI Ha (hOPMAIBLHOM
sI3bIKE) He OTJINYAeTCs OT JIOTMKH BbICKa3bIBaHUil. B 1eMm ke ympo-
menne? Her oroBopK# OTHOCUTEIBHO UCIOJIB30BaHUs (DOPMATBHBIX
CPEJICTB JIJIsl TPEJICTABUMOCTH BBIPAYKEHUI €CTECTBEHHOTO S3BIKA.
[TepeBos ¢ ecrecTBEHHOTO A3bIKA HA POPMAJILHBIN, 1 0OPATHO, OKa-
3BIBAETCSl YUCTO YCJIOBHBIM U HE aJIEKBATHBIM C COBPEMEHHOM TOYKHU
3peHusd.

Paccmorpum npumep @raopenckoro. Ilogcuaa zagady Ksppoma
(dopmysbr 1,2), DuopeHCKHil IPUBOAUT B KAUeCTBE YACTHOIO CJIy-
qas npumep: «Hebo — rosyboe; na 3akare Heb0 — KpacHoe. Uro
MOZKHO 3aKJII0YnTh oTcioa’> [13, ¢. 503]. Ero nepeBoj B s13bIK Kiiac-
cudeckoit jorukn: «Oboznadnm: “aedo” — ¢, “roayboe” — r, “Ha 3a-
kare”, r.e.: “Korya 3akar’, ‘ecim 3akar’, “3akarHoe’, — p» |11, c. 503].
Hamnpamusaercs niepeBo/i Ha S3bIK JIOTHKH IPEIUKATOB. MO2KHO nc-
[TOJTb30BATH SI3bIK JIOTUKU KJ1acCOB. MOYKHO HCIIOJIB30BaTh BhIPA3U-
TeJIbHBIE BO3MOXKHOCTHU HeKjaccumaecKux Joruk. Cam DropeHcKwit
HE JIeJIaeT Pa3Iuduil MeXKJy S3bIKOM JIOTUKHU BBICKA3BIBAHWI U JIO-
rUKd npeankaToB. O BBIPA3UTENBHBIX BO3MOMKHOCTSIX HEKJIACCHIE-

CKHUX JIOTUK €My HEU3BECTHO.

®dutocod roBOPUT Ha SI3LIKE JIOTUCTUKHU, HEB3Upasl Ha IPaBUIIA
9TOr0 A3bIKa. EIro MBICJIb BBIXOIUT 3a MPEIesIbl KJIACCHIeCKUX hop-
MaJyim3MoB. C TOYKM 3pEeHMsI COBPEMEHHOT'O YPOBHSI IO3HAHUST MOXK-
HO CKa3aTh, YTO BbIPA3UTEJIbHBIE CPEJICTBA SI3BIKOB HEKJIACCUIECKUX
JIOTUK TIO3BOJIAIOT SKCILIUIIAPOBATH CMBICJ MHOTMX PACCYZKICHUI
DJIOPEHCKOT0, HO OTHIONH HE BCEX.

JliobonbiTHAs JeTasib. Mbiciib DJIOPEHCKOTO OO BBIXOAUT 32
[IPEJIEJIbI JIOTHIECKUAX CTAHAAPTOB U HUKAKUMU (DOPMAJIbHBIME CPeJI-
cTBaMU ee He BbIpa3uTh. lIpuseny kpacuopeuusbiii npumep. Oio-
PEHCKUl OTJINIAET JIOXKb OT aHTUHOMUU JT00aBJIEHUEM 3HAKA HCTUHBI
B dopmysy antuHoMuu. JlaHHBIN IIar, Ha MO B3IJIsi/l, CBUJIETE/Ib-
CTByeT O TOM, YTO BCe JIeJI0 HE B HOBBIX (bopmasm3Mmax, u3o0pe-
TeHHBIX JIOTUKaMM, a B IIOIIBITKE BLIPA3UTL COAEPzKaTeJIbHbIC MIen
Ha (HOPMAJIBHOM #3bIKE, YTO BBIXOJIUT 3a MPEJEIbl BO3MOXKHOCTEH
sioruku. Herpynuo ybenuThest, 9TO CAeAyIONne PaccyXkaenus pu-
JIOCO(PCKO-OOTOCIOBCKHE, & HE JIOTMIECKHE.

B dopmyite (X) K ornaeckoMy IpOTHBOPEUNIO T00ABIISIETCS 3HAK
ucrunsl (Veritatis) — V, rae P — 3nak antunomun.
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P={En-p)nV (X)

«Ilepesogga dopmysny (X) Ha OOBIMHBIN A3BIK, CKaxkeM, — mHoscHaeT PIopeH-
cKkuit, — “AHTUHOMUS €CTb TaKOe IIPEJIOXKEHNEe, KOTOPOE, OYAydr UCTUHHBIM, CO-
Iep>KUT B cebe COBMECTHO TE3UC U aHTUTE3UC, TAK YTO HEIOCTYIIHO HUKAKOMY
Bospaxkenuio”. [Ipubaska ke cuMBoJia V, moAbIMas aHTHHOMUIO HAJ[ IJIOCKOCTHIO
paccy/ika, U eCTb TO, 9TO OTJIMYAeT aHTHHOMUIO P or jizku A (nepeBepuyroe V
niau —V), Jexaleil B IJIOCKOCTH PacCyJOYHOM U onpe/iesisieMoi (hopMyJIoit:

A= (pN-p) (XI)» [12, c.152].

Kax ke oT/iM<uTDb JI0Kb OT AHTUHOMUMN !

dropenckuit ciemyer 6OTOCTOBCKOMY PEIIEHUIO: TOCTIETHee CJI0BO
3a JIyXOBHBIM aBTOPUTETOM, KOTOPOMY JIapOBaHA CIIOCOOHOCTH IIO-
CTUTATH CYIIHOCTD, IIPOSIBJIEHUE O0KECTBEHHON MCTUHBI B MUPCKOIA
2KU3HU.

2 Bonpoc o panmoHaJbHOM U MUCTUYECKOM
MO3HAHUU

Ucroputieckn maHHBII BOIPOC PACCMATPUBAJICS KaK PAIMOHAJIICTA-
mu, Tak 1 Muctukamu. Ha s3pike OI0peHCKOro MMEHHO aHTUHOMUS
OTpazKaeT BOCIIpUSTHE DOXKECTBEHHON UCTUHBI YeJIOBEKOM UCXOJIsT U3
BO3MOYKHOCTE ero mpupojbl. B 602KeCTBEHHON NUCTUHE COBIIAIAIOT
dopma u cozepKaHue, OHA MEJIOCTHA.

«Ho, BOCIpUHATOE U YyCBOEHHOE TBapblo, 3HaHue VCTHHBI HUCIIAZAET BO BPEMs
[POCTPAHCTBO, — BO BPeMsl MHOrooOpa3usi JIMIHOIO M B IPOCTPAHCTBO MHOI006-
pasust OOIIECTBEHHOr0. DTHM ABAaXKIAbl PA3PBIBACTCS HEIIOCPECTBEHHOE €IUHCTBO
dopmbl U coneprkanusi, u 3Hanue Mcrunbl gesaercs 3nanuem o6 Vcrune. 3nanune
ke 06 Ucrure ects ucrunay [12, c. 141].

Ucnonb3yst si3bIK COBPEMEHHON SMUCTEMOJIOTUN, MOYXKHO CKa3aTh,
9TO 3/IeCh IIPEJIIIoaraeTCda JJMIHOCTHOE U COIMOKYJIBTYPHOE BOCIIPH-
satue OOXKECTBEHHOU HCTUHBI, €€ TOHUMAHUE, UHTEPIPETAIUs U Pe-
npeseHTanys (IIpeICTaBICHHOCTb B O0YCJIOBJICHHOM TPAJUIHSMEI 1
MEHTAJINTETOM si3biKe). KOrHUTHBHBIE CTHIIM DAIMOHAJINCTA ¥ M-
cTUKa pas3namdHbl. VIHTepec mpeicTaB/IsIeT MHEHIE CAaMIX MHUCTUKOB
o Muctukax. [Ipy 4TeHMM TEKCTOB MYXOBHLIX yUIE€HUN B BOCIPHSI-
THe CMBICJIa BBOJUTCS IIO3UIUdA, KOTOpas IIOPOHl OIlyCKaeTcsl Heuc-
KYIIEHHBIM YUTATEJIEM: YMo0b MOHAMYG, HIMO 2060PAM, CIMOUM, 0Ue-
HUMD MOo20, Komy 2080pam. llpencTapisieTcss BAXKHBIM ITPOSICHATD
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HCTOPUKO-KYJIBTYPHYIO TPaJUIINIO OTHOIIIEHUA K CBHHIGHHI)IM TEK-
CcTaM.

Ha cranoBsmmeecst xpuctnanckoe 00roc/I0Bre HECOMHEHHOE BJIUSI-
HIe OKa3aJia, KOMMEHTATOPCKas TPAJIUIUs HEOIIATOHUKOB. B 1pes-
Hefimux nuBnan3anusax bam:kaero Bocroka 6blaa Xopoirmo paspa-
OoTaHa IPOIEIEBTUKA «[OBOPEHUsI 110 CO3HAHUWIO». YKaXKeM Ha J[Ba
PaCIIPOCTpaHEHHBIX B MO3HENH aHTUIHOCTH apryMeHTaTUBHO-METO-
JOJIOTHYIECKUX IIOJX0Ja B IIPOYTEHUN TEKCTOB. B Admumckoii mkosie
HEOIIATOHUKOB HCIOJIb30BaJN IK3CI€TUYCCKUIT METO, BBEJICHHBII
B IIKOJIbHYIO NPaKTUKy ZIMBjmxoM (OCHOBaTe b CUPUACKON MIKO-
JIbl HEOIUIATOHUKOB, OK. 245/250-0k. 326). «OTmanresbHbIMEI 0CO-
OEHHOCTSIMI 9TOI0 METOA, — IMOSICHSIET MCCJIEI0BATEIb aHTHIHOCTH
C.B. Mecsin, — 6w 1) “UpuHOun euHCTBA TOJIKOBaHUs", TpeOy-
TONUI Pa3bACHATH CMBIC]T OT/AEIBHBIX YacTell TEKCTa B COTVIACHH C
€ro OCHOBHOI TeMoii, u 2) obbruail TOJKOBATH OJHY U TY Ke (dpasy
C Pa3HBIX TOYEK 3PEHUs: STHICCKO (=IICHXOJIOIMYIecKoil), dusn-
YECKOH, TeOJIOTNYIeCcKOil, KaK Obl BBISICHSISI ee 3HAUEHNME HA PA3HBIX
VPOBHSX HEOIJIATOHUYECKON peasibHOCTH.

Teosormdyeckoe TOJTKOBAHUE, B CBOIO OY€pEh, TPEOOBAIO yMe-
HUS PA3/IMIaTh B KOMMEHTUPYEMOM TEKCTE JIBA CII0CO0A PACKPBITUS
6OKECTBEHHBIX UCTUH: 06Pa3HbIy 1 cumeoaudeckuti» |9, c. 640].
Cuaurajiock, 9T0 06pa3HbIil CIIOCOD UCIIOIB3YETCsI IIPEUMY IIECTBEHHO
dumocodaMu B MPOIEIEBTHIECKUX [IEJIAX TPOOYKICHUS Pa3yMHOIT
JacCTU AYIIN U €€ IIOJATOTOBKU K YMCTOMY PACCYKJICHHIO. CI/IIVIBO.HI/I—
TeCKUIT CIIOCOO BCTPEIACTCS B MU(MAX W TPUCYTIT JIIOAM, TOCTUTTIIAM
BBICIITUX MUCTUIECKUX COBEPIIEHCTB. V3 CKA3aHHOIO CTAHOBUTCS SIC-
HO, ITO OJINH U TO Ke JIPEBHUN TEKCT HE TOJBKO MOXKET TPAKTOBATH-
sl TI0-Pa3HOMY, HO U 6yJIeT BOCIPUHSAT MO-PA3ZHOMY B COOTBETCTBUU
C YPOBHEM CO3HaHUA W KOHUTHUBHBIM CTUJIEM YUTATEJIA. HpI/IHL[I/IH
€JIMHCTBA TOJTKOBAHUSI BBITIOJIHST B TOM YHC/IE W 3aIIUTHYIO (DYHK-
IMIO, 3alpelas «BbLIPBIBATD (PPasy u3 KOHTEKCTa».

ApryMmeHTaTuBHAS U KOMMEHTATOPCKAs TITKOJIA HEOILTATOHUKOB
OKa3aJia BIUSHUE HA TOCIEYIONINX YIEHBIX, B TOM YUC/E U Ha XPU-
CTHAHCKNX 9K3€reTOB. XPUCTHAHCKII MBICIUTEND, YIUTENb LlepKBI
Opuren (185-254) B dyHIAMEHTATIBLHOM JIJIsi CTAHOBSIIIETOCST BEPO-
yaenust counnennn «O Hagamax» pa3fesss TeX, KTO CaeayeT byk-
ee, dywe u dyxy Iucarus. IlpocThie Jitoiu TOIKHBI HA3UIATHCS
OOBIYHBIM ¥ MCTOPUYECKUM cMbicsioM (resio Ilucanust), jrynieBHble
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JIIOM OYIyT HEPesKUBATH CMBICJ B 9MOIIMOHAJILHO-00pa3HbIX (Pop-
Max (HAIpUMep, IPUTYH), HO IIPEyCIEBIINe B COBEPIIEHCTBE MOIYT
HOJHSATHCS JI0 HOHUMAHWs TAHO#, COKpOBeHHOIT MyapocTu (j1yx [1u-
canusi) [10, c. 258-294|. He Bce mecra [Tucanus MoryT 661Th HIpOYn-
TaHbl OYKBaJIbHO, & B KaXKyIIUXCsS MPOTHBOPEUNSAX CTOUT HCKATDH
BBICIIIE, JYXOBHBIE CMBICJBI. OPHUIeH OTPHUIAJ ILJIOTHO-TEJIECHYTO
npupoay yma. Co3Hanme He eCTh (DYHKIINSA MO3Ta, €CJIU ITPOIOIKATD
9Ty MBIC/Ib Ha, COBPEMEHHOM sI3bIKE, HO MO3[ «y4YacTByeT» B pabore
cosnanus (yma). IIpeobparkenne mpupoHOTO Y€I0BEKa B JIyXOBHOE
CYIIECTBO MIET II0 IIyTH OYUINEHUS U IIPE0dparkKeHnsT ero YKMBOTHOMI
[IPUPOJILI.

Crenyst 6ubseiickomy wmyzaperry CoJIOMOHY, aJIeKCAHIPURCKUIT
borocsioB obpalllaeT BHUMAHHE Ha JBa POJa UYBCTB: <OIWH PO
YyBCTB — CMEPTHLIH, TJIEHHBIH, YeJIOBEUECKUL; TPYTroit pos — bec-
cMepTHBIH U yxoBHbI» [10, c. 47|, npudem «9yBCTBO yMa» ropasio
BBIIIIE TeJIECHBIX 1yBCTB. CJI0BOCOUETAHUE «TYBCTBO yMay HE MOYXKET
IIepelaBaThb TOT CMBIC, KOTOPBIN BKJIAIBIBAETCS B BBIUUC/IATE b~
HOe, OTBJIEYEHHOE MBbIIIeHrne. MMeercs B By JyXOBHBIN yM, KOTO-
PBIil B TpaUIIN aCCOIUUPYETCS ¢ IUCTHIM CepJIeM — He (usnte-
CKUM OPraHOM, HO CPEJOTOYHEM JIyXOBHBIX (002KECTBEHHBIX) MO3HA~
BATEJIBHBIX CHJI. «DTUM-TO OOXKECTBEHHBIM UYyBCTBOM — He OYeid,
HO YHCTOrO Cepilia, T.e. yMa — W MOI'YT BHJETh bora Bce Te, KO-
Topsle jgocroitabl (Ero)», — nosicusier Opuren. B oprogokcaibHoii
npaBocaaBHoit Tpagunnu OpureHa YTyT KaK YIUTENsT IMEePKBH, 3a-
JIOXKUBIIIETO OCHOBBI OOTOCJIOBUsI, HO He Oojiee. MHOTHE TTOIOXKEHUST
yuenust OpureHa, Koropoe B pUI0COMCKOM OTHOIIEHUN KBAJIUDU-
UpYyeTcss KaK XPUCTUAHCKUI HEOILIATOHU3M, ObLTU OTBEPTHYTHI B
XOJle CTAHOBJIEHUsI OpUIIMaIBLHON JOKTPUHBI. Cpeau ero yueHuKOB
110 OIIPEIEJICHUIO IIEPKBHU OKA3aJIUCh U CBATHIE, U €PETUKH.

JpeBHeiitiasi pejquruno3nast TPAJIUIUsS OT/JAABATH PEAIOYTEHHE
MHUCTUYIECKOMY II€Pe]l PAIMOHAJbHBIM B CBOE BpeMsl ObLiIa y3aKO-
HeHa OeCCIOPHBIM aBTOpUTETOM — aroctosioM llaBiom, KoTOpBIit
3aHUMaJI KPAHIOO IMO3UIUAIO B OTHONIEHUN OOPA30BAHHOCTU U yUe-
noctu. B mporuBocrostauu ¢ dapucesiMu U IpeYECKUMHU KHUKHU-
KaMU ITPOTUBOIIOCTABJISIOCH YEJIOBEYECKOE 3HAHWE U ITPEMYIPOCTD
Boxus, Besib «MUp CBOEIO MyJIPOCTBIO He IO3HAJ Bora B 1peMyipo-
cru Boxkueii» (1 Kop 1, 21). JIyXoBHBII pasyM HEMHOI'MX MOJBHK-
HUKOB OTJIUYIAETCS OT OTATOIIEHHOTO ILIOTHIO JIYIIEBHOI'O Pa3yMa
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bosibImuHCTBa, Jiofeii. Ha myTn GoromosHaHwus, IO MBICJIH aIllOCTO-
Jla, MECTUYIECKHI ITyTh MpearnoYTuTeseH. [laBesr Tak HAILyTCTBOBAJI
y4IeHnKOB: «zKejraio, 9To0bl BbI BCE TOBOPUIN A3BIKAMI; HO JIYYIIIE,
YTOOBI BbI IPOPOUECTBOBAJIN; UOO IPOPOUECTBYIOIIUI ITPEBOCXOIHEE
TOI'0, KTO TOBOPUT sI3BIKAMU, Pa3Be OH IOTOM U Oy/IeT M3bsICHSTD,
9T0OBI IIEPKOBL noJryunia Hasuganue» (1 Kop 14, 5). [Tpopok Hecer
MECCHIO ITOCPeIHNKA MeK 1y borom u joabmu, ¢ Borom on obtmaer-
cs Ha HE3HAKOMOM SI3BIKE, JIOCTYIIHOM Pa3yMy JLyXOBHOMY, HO B OT-
KPOBEHUSIX W HA3UIAHUSX OIMUPAETCS HA JYeJIOBEUECKHUE SI3BIKM. «A
rnmoroMy, — mosicasier IlaBesi, — roBopsiIuii Ha HE3HAKOMOM SI3bI-
Ke, MOJIUCh O jiape ucrosikoBanusi» (1 Kop 14, 13). Yuenue cep/ua
BOIILJIO B GOIrOCJIOBCKYIO TPAIHUIUIO, OHO ITOJIYYMJIO JaJIbHelInee pas-
BHUTHE B PYyCCKoil dpumocodpckoit Tpaaurmun CepeOpsTHOIO BeKa, UTO
oTpas3mIoch U B TBopYecTBe DIOPEHCKOTO.

To, 9TO UMEIOT B BULY MO «BUIEHLEM OYaMU CEPIIAy W JIyXO-
pasyMeHueM, IIPY COBPEMEHHOM BOCIPHUSITAM MOXKHO ITOHUMAaTh KakK
MIPOSIBJIEHIE MHOYKECTBEHHBIX TpaHell MHTYHUIMU B BBICIINX TBOP-
JecKUX os3apeHusix. JlyxopasymeHue, «yMHOE BHIEHHE», UyYBCTBO-
3HaHUE — CUHOHUMBI CIIOCOOHOCTU MI'HOBEHHOI'O HEIIOCPEICTBEHHOTO
pacIo3HaBaHUsA CyIITHOCTH, — CIIOCOOHOCTH, KOTOPOIi eIlle IPEICTOUT
packpbIThest B OyaytieM [6].

B camom mauase mecroro nucbma PIopeHCKHUil pasrpaHudInBa-
eT JIyXOBHOE IOCTUKEHNE W parmonaabHoe. JlyXoBHOE TOCTUXKEeHIe
OIUCHIBAETCsI KaK IIEJIOCTHOE IIEPEsKUBAHUE B (PABOPCKOM CBETE, IIPU
9TOM CO3HAHWE

«IIOJIbIMAETCH HaJl “IBOMHOIO I'PAHBIO BPEMEHH U IIPOCTPAHCTBA M BXOIUT B BEY-
HOCTB, TYT, B 9TOM MHUTre POBO3BeleHusi, I pososriamatomumii ctuny u I[IpoBos-
Bemaemas Vcruna Besdecku coBmagaors (12, c. 143].

Eciin panuonaibHoe MO3HAHNE CBA3AHO C UCCJIEIOBAHNEM, AHAJIM-
30M W IIOCJIEIYIOIUM CHHTE30M, Kak jaJee nosicasier OopeHckKuii,
TO B OCHOBE MHUCTHYECKOI'O IIOCTUXKEHUS JIEXKUT TOXKIECTBO O0BEKTA,
n cyobekra. K nemocrnoctu yma Beser ero ouminerue. OduineHue
or 4dero? OT MHPCKOTO, & MMEHHO: CTpacTeil, MUPCKUX »KeJIaHUii,
BJIACTH paccyovHoro yma. B mocseaaem ciayaae OopeHcKuii roBo-
PUT 0 HEOOXOAUMOCTH CAMOOTBEPXKEHUsI PACCyIKa, KOTOPBI Bejer
K OJHOCTOPOHHOCTHU IIPUHSITUEM TOW WX MHON TOYKU 3PEHUS WA
nosunuu |12, ¢. 161]. TlokazaresbHO OTHOIIIEHNE K €pecu:
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«Epecnb, maxke mucrudeckasi, €CTb pacCyJodHas OJHOCTOPOHHOCTH, YTBEPKIAIO-
mas cebsi, KaK BCe. p¢ — BBIOODP; M30paHMe, CKIOHHOCTb WJIM PACIIOJIOXKEHUE K
qeMy-HUOYb, 3aTeM U3OpaHHOE, N30paHHbI 00pa3 MbBICJIEH U, OTCIOJA, [TapTHs,
cekTa, dunocodpckas mkosga. OTHIM CIOBOM, B CJIOBE COIAEPXKHUTCHA HUIES OSHO-
CTOPOHHOCTH, KAKOr0-TO MPAMOJMHEHHOrO COCPEJOTOYEHU Ha OJHOM U3 MHOTUX
BO3MOXKHBIX yTBepKAeHuil. [IpaBociaBue BCesIeHCKO, & €pech — II0 CYIEeCTBY map-
Tuitnas (12, ¢.161].

Crour pazinnyarh nyTh K BoxkecTBeHHoi VcTuHe u ee J0CTHXKe-
nre. CaMy TOJABUKHUKHM W MUCTUKU CTOSIT HA PA3JIUIHBIX CTYIIEe-
HSX [IPOCBETJICHUsI, UX [IePEXKUBaHUs He OE3YCJIOBHBI, €Ille OTATOIe-
HBI JIMTHOCTHBIM. TOJIBKO TTOCIeIHIe TPUOIMKeHbl K BoykecTBeHHOIT
Ucrune.

«CamMmpblit pa3ym pas3apobJieH U pacKoJIOT, U TOJIBKO OYHUINEHHBIM GOrOHOCHBIA yM
CBATBIX IOJBUKHUKOB HECKOJIbKO IleJIbHEE: B HEM Ha4aJIOCh CPACTaHUE Pa3JIOMOB
¥ TPEIUH, B HeM 0OJIe3Hb ObITHUsS 3aJIeYUBAETCs, PAHBI MUPA 3aTATUBAIOTCS, 16O
U CaM-TO OH — O3JJ0POBJIAOMI opran Mupas [12, c. 159].

DIIOPEHCKUI TTOJJIEPKUBAET TPAIUIIAIO PA3TPAHUYINBATE JIIOJIEH
110 CTEIEHM JTYXOBHOT'O PA3BUTHUsI, IT0 CIOCODHOCTSIM BOCIPUHUMATD
BoxxecrBennyio Mceruny. OT TpexdacTHOR (hOpPMYJIBI «T€JIO, JyIIa,
JyX» Ha 3ape XPUCTUAHCTBA B O(POPMUBIIENCS PEJIUTUU IEPEILIN
K JBYXYaCTHOM «TeJIo, AyIa-IyX», 9TO HAIJIO BbIpaxkeHne B (op-
MYJIUPOBKE <«CJI€JI0BaTh OyKBe mjm cjiefoBarh jnyxy llucanums». B
duI0cOPCKUX NCCIEIOBAHNIX IO KHUXKHOCTH CpeIHeBeKoBoil Pycu
NPUHATO cunTaTh, 4To [lucanme momyckaer OYKBAJIMCTCKOE W aJi-
JIErOpUYIeCcKoe HpO‘{TeHI/IQQ. [IpesicraBisieTcs, 9TO 3TU YCTAHOBKU B
METOOJOTUIECKOM OTHOIIEHUN TPEOYIOT MPOSCHEHUS, W, BO3ZMOXK-
HO, CBOM BKJIaJ BHECET aHAJM3 MPODOIEeMbl aHTHHOMMIA.

3 llonbiTKa NpeacTaBUTh A3bIK apryMeHTAluu Ha
A3bIKE JIOTUKU

B tekcre PIOpEHCKOro MIUPOKO UCIOJIB3YIOTCS WUJIEHU, TPUHITUIBI 1
TEPMUHBI TEOPUU apPryMeHTAIIAH.
Hamomuio ocuoBmo#t Te3uc PropeHCKOro:

BoxKecTBeHHAsi NCTHHA MOXKET ObITh BBIPA’KEHA Ha SI3BIKE PACCyZKa TOJBKO KaK
anTuHOMEs. POpMa aHTHHOMHUN HaMGOJIEE IIOJIHO OTPAYKAET TOT HJIM UHOH ACIEKT
(cBoiicTBo) BoxkecrBenHoit VcTunbl.

2Cwm., nanpumep, kommenTapun B.B. MuibkoBa K M3/IaHHIO KOCMOJIOIUYe-
CKIX [IPOM3BEJIEHNII KHUKHOCTH JpeBHeil Pycu [§].
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Paccmorpum sno2uveckutdi u apeymenmamueHsili aCIIeKTHI JTaH-
HOT'O BOIIPOCA.

DIIOPEHCKUI TIOSICHSIET:

«7Ku3ub OGECKOHEYHO TOJIHEE PACCYIOYHBIX OMpeaeeHnit <. .. >
Paccymounast (popmysia Torja u TOJBKO TOTJA MOXKET OBITH ITPEBbI-
IITe HAIaJdeHni KIU3HU, eCIN OHa BCIO KU3Hb BOEepeT B cebst, CO BceM
ee MHOrooOpa3meM M CO BCEMH €€ HAJUYHBIMU ¥ UMEIOIIUMU ObIThH
nporuBopeunsiMu. Paccymounast popmysia MOKET ObITH HCTUHOIO TO-

I'la 1 TOJIbBKO TOI'/Zla, €CJIN OHa, TaK CKa3aTb, IIpEAyCMaTpPpUBaeT BCE

BO3pazKeHust Ha cebst u orevaer Ha HuxX. (IloguepkuyTo MHOMO. —
H.T). Ho, uTobbl 1pejtycMOTperh Bee BO3PaKEeHUs, — HAJ0 B3STb
He UX UMEHHO KOHKPETHO, a npejent ux. OTciofa caeayer, 9To UCTU-
Ha eCTb TaKoe CY:KJIEHHe, KOTOPOe COMEPXKUT B cebe W Ipejes Beex
OTMEHEHHil ero, ujin, nHade, UCTUHA €CTh CYKJIEeHHe CAMOIPOTHBO-

peunBoe» [12, c. 146-147].

Jlormdeckuit 1 apryMeHTATUBHBIN ACIIEKTHI IPEACTaBIEHbl B JTaH-
HOM OTPBIBKE COBEPIIEHHO sICHO. /IeiicTBUTE/IHLHO, B IPAKTUKE apry-
MEHTAIIH CYIIECTBYET HEMAaJIO TEXHUK (HAIPHUMED, CPeIHEBEKOBast
XpUsl — MHHHU-PEUb), IPEyCMATPUBAIONINX BO3PAXKEHUsT U CHUMA-
I0NMUX UX. B [OBCEIHEBHBIX U CHEIUAIBHBIX ITPAKTHKAX THIIA I0PHU-
JIMIECKO U GOTOCIOBCKON BO3PAXKEHUsI, KAK IIPABUJIO, TIPEJICTaB-
JIIIOTCs TaKue, KaKie MOYKHO OIIPOBEPrHYTh. Eciu GopMyInpoBKy
T€3UCa JIOBECTH JI0 KpailHell O3UIUK, TO BOZHUKAET BO3MOXKHOCTh
HCII0/Ib30BATh CPEJICTBA KJIACCUYIECKON JIOTUKH, KOTOpasi 9eTKO MPOo-

THBOIOCTABJISACT BLICKA3LIBAHUE U €r0 OTPHUIIAHHUE, UCTHHY U JIOXKb
(aer Huuero cpejuero). 1o mbican ®PropeHcKoOro, 00be [MHEHNE Te-
3UCa U AHTUTE3MCA MOMKET JaTh IIOJIHOTY BLIPArKeHHS CMBICIA H,
cJIeIoBaTeNIbHO, TPUOIN3NTL K BoxkecTBeHHO# McTnHe.

IIpaBoMepen BompocC: HeficTBUTENBHO JIU TOHATHAS TE3UCA U aHTHU-
Te3uca B apryMeHTAIlNU a/ICKBATHO BbIPA3UMBI Y€pPe3 BhICKA3bIBaHNE
u ero orpunaare? Kax mOKasbIBaeT JJOIUIECKI aHAIN3, HAIIPUMED
npoaenarabiii CHI0PEHKO, OTBET OTpuIlaTeIbHbI. CKOpee KOppeKT-
HO MCIIOJIb30BaTh CPEJACTBA HEKJIACCUIECKUX JIOTUK — PEJIEBAHTHON,
[TapaHeIPOTUBOPEUNBOii, ITUCTeMIYIECKOi. B OosbInHCTBE CcUTya-
Uil COI03 «U», COEJUHSAIONINI TE3UC U AaHTUTE3UC, OTPazKaeT MeTa-
ypoBeHb si3biKa. CKOpee pedub UAeT O BO3SMOXKHON UCTHHE U BO3MOK-
HOW JI2KH, O BO3MOXKHOCTU TE€3UCA WA BO3MOXKHOCTU AHTUTE3UCA.
Camo cyxjenue (p), BXOAs B COCTaB OTpUIAHHs (He — P) MEHs-
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eT CBOIl CMBICJI, IIOCKOJIbKY M3MeHeH KOHTeKCT. lIpaBuibHeil 66110
ObI mICaTh, HAIIPUMED, P — TE3UC, ¢ — aHTUTe3nc. lemaeM BBIBOI:
CPE/ICTB KJIACCUYECKON JIOTMKU HEJOCTATOYHO JJId BBbIPAXKEHUA Te-
3Uca W AHTUTE3UCA B apryMeHTATHBHBIX cuTyarusx. CoeaunHeHne
Te3UCa U aHTUTE3UCa 110 THUITY JIONOJHUATEIbHOCTH BBIIOJIHAECT ICH-
HYIO METOJIOJIOTUYECKYIO POJib, BOCIOJHSS IIPOOEIbl B HEIIOJHOTE
nadopMarun. B crpemiieHnn BOCIPOU3BECTH IMOJHOTY KU3HEHHO
CUTYaIlN PAIIMOHAJIbHBIA YM MBICJIEHHO MOJIEJIMPYET MHOXKECTBO CH-
TyaIruii, 0OHapyKuBasi MHOYKECTBO I'DaHell €IMHON I1€JOCTHOCTH.

4 Iloyemy HeoOXOAMMBI AHTUHOMUM !

Jlorudaeckuit aCeKT MBI y3Ke PACCMOTPETN. AHTUHOMHUY BOCCO3/IAIOT
ITOJTHOTY apryMEHTATUBHON CHUTYAIllN, CKayKeM COBPEMEHHBIM SI3bI-
KOM, TI0 HPUHIIUILY JOIOJHUTEIbHOCTUA. BliepBble MHTEPIIPETAIIIO
AHTUHOMUH TI0 MPUHIIUAITY JOMOJTHUTE/TbHOCTY TTPEJJIOXKIJI MaTeMa-
tuk A.H. IMapmun [15]. Merogonorust BbIIBHKEHNs aJIbTEePHATUB
Wi MoJieieil B COBpeMEeHHON HayKe COCTaBJIsIeT OCHOBY HEKJIACCHU-
YECKON PaImoOHAJIbHOCTH.

B Bompoce 06 aHTHHOMUSIX UMEIOTCS TAKKE PUTOPUIECKUIN U TICH-
xoJiorudeckuii acuekTsl. Jlejgo B TOM, UTO KpaiiHsas HOJspu3alus,
IPOTHBOPEYMBOCTD, IpeyBenueHne (rurnepbosia) win mpeyMeHbIIe-
Hue (JuToTa), JOBEJIeHNe JI0 HEJIEIIOCTH, 0 KAPUKATYPBI, IPOBOKa~
[IMOHHBIE BOIIPOCHI UMEIOT 0C000€ 3HAUEHUE JIJISI YeJI0BEUECKOr0 BOC-
NpUSITHS U TOHUMAaHUsI. VX MOXKHO Ha3BaTh PUTOPUIECKUMHU IpUE-
MaMu, TOOY 2K TAIOIUMHU IeJI0BEKA MBICJIUTD, TOPOXKIATH CMBICJILL. B
HUCKYCCTBE HECOMHEHHO MPOTUBOPEUYUBOCTD, KpailHee MPOTUBOCTOSI-
HUE MPEJITOYUTAETCs JONoJMHuTebHOCTH. iisi ipodeccruonabHOro
MY3BbIKAHTA <«IIPOTHBOPEYMBAsT IIPOTUBOIIOJIOKHOCTEY UMEET HEeCO-
MHEHHOE TIPENMYIIECTBO Mepe] «I0MOJTHUTEIbHOCTRIOY. B dumocod-
CKOM OTHOIIIEHUU 3TO O3HAYAET, UTO MPUHIIUIY €IUHCTBA MHOXKE-
CTBEHHOT'O ([IPUHIIUILY JIONOJHATENHHOCTH) [IPEIIOIUTACTCS IPUH-
ATl JUHAMUKE [TPOTUBONOJIOKHOCTENH. CUauTaercsi, 9T0 B UCTOPUHU
My3bIKHI [I€PEX0J] OT KOHTPAIyHKTUYIeCcKoro (Bpemena Baxa) K Kom-
[UIEMEHTAPHOMY HadaJly O3HAMEHOBAJI CTPATEIMIO CIVIAYKUBAaHUS
nporuBopeunii. Muenne npodeccruonaa:

«B 3TOM mepexoie BO3BBINIAJICS IOJIOC MO3/HEH SIIOXH, a eIe — TOJIOC KyJIbTY-
pBI, KOTOpasi BCe IPUMUPSIET, COOMPAET M XPAHUT COOpaHHbIe 6borarcrBa Ha 6J1aro
[IOJTHOTBI ¥ KOCMOIIOJIMTUIHOCTH UCKYCCTBa. HO B TO 2Ke BpeMsl IPUMUPEHUE U CO-
GupaHHe yKa3blBAIOT Ha KYJIbTYDPY, KOTOpasl yCBIIISAET GOJpble CUJIBI JdyXa CBOei
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61aroMy IIHO-0T3BIBYNBOI TeprimMocTbio. Complementum, gomnosiHenue, TpUTyII-
JIsleT BHUMAaHWe, NMPUHHUMAsl NUArOHAJIBHOE IIeJIoe KaK HEM30EeXKHYIO ¥, OIHAKO,
HECHUIOMUHYTHYIO JJAHHOCTb, KaK JI€JI0 BpDEMEHH, UIYIIEro caMmo coboil U HecIel-
vo. Contrario 6ymopakuT yM, B3bIBa€T K TyBCTBaM, OXKUBJIISET IyX, COOOIIAeT
3BYKOBOI JIMarOHAJIM HECKOJIBKO aBaHTIOPHBIN XapaKTep, KOTOPbI TpedyeT st
PUCKOBaHHO-CTPEMUTEIBLHOTO, HJIH, HHAYE TOBOPSI, OPHAMEHTAJILHO IIOZOOHOrO, 3a-
BoeBanus Bepruka/ju. Complementum pacrsaruBaer u ocjabJisier, contrario mpe-
JIEJIBHO CKMMAET U yCHJIMBAeT My3BIKaJIbHOE BBIpazkeHHe» (14, c. 14-15].

Db derT moBeeHHOTO 10 Tpejeaa 000CTPEHUsT UCIOIb3YeTCsI

B

0CODOBIX MPAKTUKAX OCTAHOBKU «yMa» B J3eH-Oymanm3me (KOAHbBI), B
oynausme Maxasgubl. B onpenenennom cmbiciie OiopeHckuil mom-
JIEPYKUBAET PETUTMO3HO-TICHXOJIOTTIECKYIO TPAJUINIO «TPACIIEH /U~
pOBaHUsI», BLIXOJA 33 IPEJEJbl ITPUBLITHOTO MBINLJIEHUS U OIBITA
¢ TeM, 9TOOBbI BO3OYUTHh MHTYUIIMIO U CIIPOBOIMPOBATH JyXOBHBIE
cocrostuust co3Hanusi. Cama JioruKa (JIOUYecKuii yM) MOMOraeT J1o-
CTUYb COCTOSIHUI ITPOCBETICHUSI.

PaszBusast Mbicib 0 hopmysuposke (X), Diopenckuii murmer:

«B obnacru ke cBepXUyBCTBEHHOI U, 3HAYUT, CBEPXPACCYIO4IHOM npubdaBka V B
olpesieieHNe aHTUHOMUU yKa3bIBA€T COCTABHOI IIPU3HAK €€, ee JyXOBHOE eIUH-
CTBO, €€ CBEPXYYBCTBEHHYIO PEAJIbHOCTb, U, B Jyxe CBSITOM 5TO €IMHCTBO, 3Ta
PeaIbHOCTD HENOCPEACTBEHHO [IEPEesKUBAIOTCS U IocTurarorcs» [12, ¢.153].

I/ITaK, caMoe IJIaBHO€ B HCHOJIb30BAHUU aHTHHOMHII — 3TO BO3-

MOZKHOCTD C UX ITOMOIIBIO JOCTUYID ITePE2KNBaHUA CBer‘IyBCTBHHOﬁ
peanbHOCTH. Jarke OTHOCHTEILHO aHTUHOMUI palmoHamcTa Kanra
DJIOpEHCKU OTMETAeT:

«Her Hy>X[IpbI, ecm COGCTBEHHBIE €r0 AHTHHOMWU HEYJAYHBL A€JI0 — B [EePeXKH-
BaHUM aHTUHOMHUYHOCTH» [12, ¢.159)].

CBHH.[GHH&H KHHUT'a ITIOJITHA aHTUHOMUAMHI, U N3 BCEX aBTOPUTETOB

. IlaBes BeLIEsIeT anocToJia Ilasia.

«IIpmunna yemy — BecbMma npocras. [1ybruHa TeocodCKOro yMO3peHHsl COYeTa~
erca y [TaBna ¢ guanexkTudeckoir (hopMoOii, TOrja Kak y JAPYyrUX CBSIIEHHBIX IU-
careseit popMa HECKOJIBKO a(OPUCTUYHA, WU XK€ CUCTeMaTHIecKas. Paccy1ok
He IIPeIPACIIOJIOKEH 34eCh XKIATH CBA3HOCTH, U IOTOMY 33 aOPUCTHIECKON pa3-
PO3HEHHOCTBIO HE Cpaldy 3aMedyaeT MPOTUBOpednsa. Ho JualleKTHIecKoe H3JI0XKe-
HHMe HACTPAWBAET PACCYJIOK KJATh CBS3HOCTH, U KOTJIa CBS3HOCTH HAPYIIAETCS
“YIJI0OBOIO TOYKOIO”, TZIe CXONATCS TE3UC C AHTUTE3UCOM, TO PACCYAOK HEBOJILHO
B3JPAruBaeT: 3TO SIBHO TPeOyeTCsi OT HEro »kepTsa coboro» [12, ¢.164].

MozkHO ciiesiaTh 001Nl BBIBOM, OTHOCUTEIBHO JIOTUKH B KYJIBTYP-
HBIX Tpaauiusax. 1o mpsMomMy Ha3HAYEHUIO JIOTUKA KCIIOJIb3YeTCs
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B N03HAHUU KAK METOIOJOIMYECKUl MHCTPYMEHT, B 00ujeHuy OHa
COCTABJISIET OCHOBY PaIlMOHAJIBHOM apryMEeHTAINH, B aCIIEKTe Mmeop-
YeCcmea JIOrMYeCKe CTPATErnt UCIOIb3YIOTC B IEJISIX OOHOBJICHUS
MBIIIJIEHUST PAIMOHAJBHBIM CIIOCOOOM, & MMEHHO IyTeM (DOopMyJIu-
POBKHU IIapaJOKCAIbHBIX YTBEPXKICHU, IPOTHBOPEYAIINX CTEPEO-
TUnaM 1 jgormam. Ilapaiokc 1o mnpaBy CUMTAIOT JBUrATEIEM Hayd-
HOrO moucka. Tpancuerduposarue MOXKHO HA3BATh UPE3BBIYANHOI
(necnierucbuueckoii) curyaryeii, B KOTOPOi JIOMMKa BBICTYIIAET IPO-
THB CaMOil JIOTWKHU, IIPOTHUB OPraHU3yeMOr'0 II0 HOPMAaM JIOTHKHU
rpaMMaTHKH PaIliOHAJHHOIO MBIILIEHUSI C IEJIbI0 BBHIBECTU MBIIII-
JIEHUE 32 PAMKH PaIlMOHAJIBHOCTH, PACKPBITH CYIIECTBOBAHUE MHBIX
YPOBHEii CO3HAHNS U MHBIX ypOoBHEll peanbroctu [5]. HesBHO B MbIC-
g DjiopeHckoro obbeauHeHbl Bee derhipe acnekTa. C dpopmupo-
BaHUEM CHMBOJIMYECKON JIOMMKH IIPOM3OIILIO PA3/Ie/I€HUe JIOTUKH U
ricuxostorun. JIOPEHCKOTro MOYKHO OOBUHHUTD B IICUXOJIOTM3ME, OIHA-
KO, 3aMETHM, MBICJIUTENb HOIIEPKIUBAET TPAIUIII0 CBOENO BpeMe-
HM, YKOPEHEHHYIO B 00pa30BaHUM, COCIMHSITL JIOTHKY, ICHXOJIOIHIO
1 TEOPUIO [TO3HAHUSI.

5 Awnaiu3 npuMepoB

PaccmoTpum HeKOTOpPBIE IPUMEPHI JOTMATHICCKUX aHTHHOMUM, TTPU-
Bogumble o.ITasom [12, ¢. 165]. B ornomennu 61arogarn re3uc ria-
CHUT:

«Korpa ymuoxKuiICca rpex, craua npensobuiosars Giaarogars (Pum 5, 20)».

AHTHTe3MUC:

(<OCTaBaTbCH JIM HaM B I'pexe, '{TO6I:,I YMHOXKUJIaCh 6HaFO‘I[aTL? HI/IKaK» (PI/II\I 6

10, 6, 15).

Ha mepsbiii B3Iy, npocMmarpuBaercst nporuBopedne. OHAKO
9TO HE JIOTUYIEeCKOEe IIPOTUBOpEeYNEe B CMbICJI€C HCTUHHOCTU BBICKAa3bI-
BaHUs U ero orpunianus. lIpu MeJIeHHOM YTEHUN MOXKHO [TOKa3aTh,
ITO B C/Iydae Te3UCa U aHTUTEe3MCca OepyTCsi pa3Hble KOHTEKCThI, KO-
TOpBIE 3aaI0T pa3Hble CMBICJIBI Oyaromatu. B duaocodcekoit ym-
TepaType PacIpPOCTPaHEH METOJIOJIOTNYECKUN IIpUeM, Ha3blBaeMblil
axzemnaupurayued. Ilog sxkzemiindukanueil TOHUMAETCH JEMOH-
CcTpals 9acTHOTO CJiydasi HeKoero obmero mnpasuia. llomgpasyme-
BAaETCs, YTO YACTHBIN Ciiydail MOXKET UMeThb creluduIecKue 0co-
GenHocTu. B oTHOIIEHNN Te3nca pedub UIET O IMPOSBICHUN TPUHITU-
I1a IPOTHUBOIIOJIOKHOCTENl B KpaliHEM Ipejiesie, KOrja yBeJInIeHne
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OJIHOI CTOPOHBLI HE BEIET K OZHOCTOPOHHOCTH, & 3aJeiicTByeT Ipy-
ryio cTopony crenuduydeckum obpaszom. Ha mamayio ocobeHHOCTH
MOJISIPU3AIUN CUJI B CcBoe BpeMs obparmi BunMmanue IIntupum Co-
POKHNH, Ha3BaB 3aKOHOM COHI/I&HLHOﬁ IIOJIApU3allul: BO BpeMeHa Ka-
TacTpod U KPU3UCOB GOJILITMHCTBO JIIOAE HPABCTBEHHO IIAIa€eT, HO
MEHBIINHCTBO PE3KO B3MbLIBA€T BBEPX, IPOLABJIAA JTYXOBHBIE Kade-
cTBa («cepeIuHa BBIMBIBACTCS» ). MUp MOXKeT HOTpsA3HYTH B I'pexe,
HO HEMHOI'HE IIPaBEIHUKN, HADUpas IyXOBHYIO CUJIY B IIPEOIOICHUN
MIPENSTCTBUN, KOMIIEHCUPYIOT 00Ilee paBHOBeCHe CIJI 100pa U 3J1a.

PazBuBas Te3nc, MOXKHO PEKOHCTPYUPOBATH PACCYXKICHUE: «ECIN
6J1aro/IaTh BO3PACTAET, KOTJIa MUD BCe OoJiee MOrpsi3aeT B rpexe, TO
3HAYUT MOYXKHO BCe 0oJjiee T'PEIuTh, COOTBETCTBEHHO, BO3PACTET U
oiarogarh». Anocron Ilasen onposepraer: «Her nukormaly. Pasou-
pas JIaHHBIIA IIPpUMEpP, IOJIE3HO Pa3/IMYaThb MOHSTHUE CJIEJIOBAHUA B
Joruke (Mo mpaBuiaaM CTPOroil popMasbHON HAyKH) U IMparMaTh-
YecKoe CJIeJIOBaHUE B TEOPHUH apryMeHTalnu. B ITaHHOM KOHKDPET-
HOM IIpUMepE IPArMaTUIECKOe CJIe0BaHUE JIOIYCKAET OHTOJIOTNYe-
CKOE TTOHUMAHWE, eCJIM IIPUHSITh BO BHUMAaHUE [IPOsiBJICHUE TTPUHITU-
114 IIPOTHUBOIOIOKHOCTEH B YaCTHBIX CIIydasX (IpueM SK3eMInIndu-
karun). Te3uc onmucbBaeT CUTYAIUIO HMOJISIPU3AIMNA CUJI, KOTOPYIO
MOXKHO YCWJINTL JI0 U3BECTHOTO IMpesesa, KOrJa BO3MOXKEH, T'OBO-
psi HAy9IHBIM sI3bIKOM, (a30BbIil nepexos. Eciim rpex 6ecripeieibHO
BO3pACTAET, TO BCTYIIAET B JAEHCTBUE BBICIIAs CUJIA, BOCCTAHABINBA~
folasi CIpaBeIinBOCThb. Husmmuit mosioc yamuaroxkaercsa. Ha 6oro-
CJIOBCKOM S$I3bIKE 9TO O3HAYAET IIPUXOJ BPEMEHU MUPOBOI'O OUUIIIE-
Husi OT 0E3MEePHO PACIPOCTPAHUBIIETOCS HPABCTBEHHOTO PA3JIOXKE-
Hus (HanpuMmep, BcemMupHbiil oron). [losicasist 602KecTBEeHHBII T1PO-
MBICEJT B OTHOIIEHUN BCEMUPHOTO mtoTomna, Moamn 3matoycr murer:
«MTak, nmoeuKy BceJleHHAsT UMeJIa HYKJIy B ITOJTHOM OYHUIICHUH, U
HaJjiez2KaJIO0 OMBITH €€ OT BCSIKOM HEYUCTOTDI, 1 YHUYITOZXKUTDH BCIO 3a-
KBACKy IPEXKHEr0 Pas3BpAaIlleHus], TaK, 9TOObI HE OCTAJIOCh U CJIe/a
HeYeCTHusl, HO MPOU3OILIO KaK Obl 00HOBJIeHUE cTuxuii, To ['ocroman
IIOCTYIHUJI TIOA00HO UCKYCHOMY XY/OXKHUKY, KOTODBIH, B3AB COCYI,
00BeTINABIN OT BpEMEHHN U U3beJeHHbIN, TaK CKa3aTh, PXKABUNHOIO,
OGpocaeT ero B OroHb, M COI'HAB C HET'O BCIO PYKABYMHY, [T€PEIETBIBAECT
ero, IpeobpasyeT U IPUBOJUT B IIpexkHee Giaroobpasues |7, ¢. 251].

Bosmozken nHOI nCxo, ecIin yCTPEMUATHCsT K BOCCTaHOBJIEHHIO Ha-
JIAHCA MEXKy YeJI0OBeUECKON IPEXOBHOCTBIO U 0J1aroaThi0 BBICIINAX
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cui1. CMBICT aHTUTE3UCA [MPO3PadeH: IyTh CIHACEHHUSI — €IUHCTBEH-
HBI JIJTsT KaXK 101 ayTu. BpeMmenHast cuTyalus cypoBOIro UCIBITAHUST
JOJIZKHa OBITH IPeoIoJieHa KazKIbIM XpUCTHaHnHOM. KpaiiHocTh —
JINIITb BpeMeHHOe I/ICH]:JTaHI/Ie7 KOTOpOG JaHO KaK BeXa Ha IIyTH! CIla~
CEHUsI, COBEPIIEHCTBOBAHUSI. TaknM 0Opa30oM, TE3UC W aHTUTE3UC
BOCCO3JAI0T IIOJIHOTY, €CJIN IIPUHATHL BO BHUMAHUE BPEMEHHON PsiJy
COOBITHI, 0COOEHHOCTH PA3BOPAUMBAHNST ANHAMUKN ITPOTHBOIIOIOXK-
HBIX HaYaJ 10 3aKOHY IMUKJUIHOCTU. Ecaum Te3nc MOXKHO OIEHUTh
Kak cymiee (hakTuaecKoe MoJI0KeHne JeJ1), TO AaHTUTE3UC (PUKCUPY-
er go/pkHoe. OUSITh-TaKK CYIee W JOJIZKHOE JOIOJHAIOT APYT APyTra
B [IENU [PArMaTuIecKuX (MOPaJbHO-PETUIMO3HbIX) PACCY 2K ICHUIA.

EH.[G oJ1Ha aprMeHTaTI/IBHaH Hapa OTHOCUTEJIbBHO ITOHUMAHU A 6.]'[&—
roJaTHu.

Teznc.

«Besiknit, npe6eiBatommii 8 Hem (Xpucre), ne corpemaers (1 Un 3, 6)

«Besiknmit pO}K,}IeHHbeI oT Bora, HE ejiaeT rpexa — W OH HE€ MOXKET I'DEIIUTb» —

(1 U= 3, 9).
Anturesnc.

«Ecyu roBopuM, 9TO HE MMeeM rpexa, — OOMaHBIBA€M CaMUX Ce0si, U UCTUHBI HET
B Hac» (1 Uu 1, 8).

BosmozkHO mpodTeHue: U TE3UC, U aHTUTE3UC He OE3YCJIOBHBI, a
YCJIOBHBI, COOTHECEHBI C JyXOBHBIM COCTOSIHHEM BEPYIOIIETO U YPOB-
HEM €ro JlyXOBHOI'O pa3BUTHUsI. B ciydae Te3nca roBOPUTCs O CO3HA-
HAU WK yMe ITOJBUXKHUKA, JOCTHUTIIETO YPOBHSI COSHAHMUS XPUCTA,
COEIMHUBIIIErO CBOI 1yX ¢ BoxkecTBenubiM yxom. B peabHoit >Km3-
H HO;LO6HBI€ COCTOAHUA CIINAHUS C 60}KeCTBeHHbIM ,Z[yXOl\/I BO3MOXK-
HDBI KaK 03apeHusl, JyXOBHLIE IIPOPLIBLI, TPAHCIEHICHIN, IPYTUMI
CJIOB&MI/I, MOMEHTBI BpelVIeHI/I, B KOTOprX BpeMeHHoe coeJMHACTCA
¢ BeurbIM. OJIHAKO, KaK y?Ke TOBOPUJIOCH, HMOJIBUKHUIECTBO — 9TO
CKOpee IIyTh, a He KOHEUHOE COCTOsIHUE, «HE JIeJIaTh Ipexay — IeJb,
LIEHHOCTHAsI YCTAHOBKA, KOTOPOI IOJIKHA OBITH IMOAYNHEHA YKU3HD
XpUCTHAHUHA. ECin Te3uc Kacaercs J0JIXKHOTO, TO aHTHUTE3UC I'O-
BODHT O cyIeM, paKTuIecKoM cocTosgaun jej. Coeaunss cyliee u
JOJIZKHOE, TE3UC U AHTUTE3UC JIOMOJHSIOT APYT JAPyra.

Bocnpounsseaem mosiHocThIO BhicKa3biBanne u3 [lepsoro cobopro-
ro mocjianus csaroro anocroja Moanna Borociaosa:
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«Bcsakwnit, npebbiBaromuii B Hem, e corperaer; BCAKUA COrpenIaionuii He BUIE
Ero u ne nozuan Ero» (1 Uu 3, 6).

OtnesbHO B3siTas ppasa MOKAXKETCs SCHOM U BIIOJTHE BBIPA3UMOI
Cpe/ICTBaMM KJIACCUYECKON JIOTMKU: JIaH YEeTKUN KpUTEepuil rpexa u
OTpHUIAHNE KayKeTCs KJIACCHIeCKNM. 1eM He MeHee, KJIACCHIECKOe
IO CTPYKTYPE€ BBICKA3bIBAHUE B CTPYKTYPE IIEJOCTHOI'O KOHTECKCTa
TaKOBBIM He sIBJIsAeTcs. /lanHoe BBICKA3bIBAHUE SBIISETCS 3aKIIOUN-
TEJbHBIM B OTPBIBKE, B KOTOPOM yKa3bIBAeTCs Ha IIPOIecC ODOromo-
3HAHNA:

Bozmobaennste! Mbl Teneps gern Boxknu; HO emne He OTKPBLIOCH, ITS Gymem.
3HaeM TOJIbKO, YTO, KOrJa OTKPOeTcs, OyaeM moxobusl Emy, moTomy 4To yBUIUM
Ero, xak On ectb. U Becakwmii, umeronuii cuio Hagexkay Ha Hero, ounmaer cebst
Tak, kKak OH uuct. Beskuil nenarommii rpex, genaer u 6e33akOHME, U T'PEX €CTh
Ge33akonune. V1 Bel 3naere, yro OH sABHJICA JIJIsT TOrO, YTOOBI B3ATH IPEXH HAIIH,
u uro B Hem ner rpexa. Beskuii, npeboiBatomuit 8 Hem He corpemaer; Besakuit
corpematormuit He Buzes Ero u ue nosnan Ero. (1 Un 3, 2-6).

Knaccranocrs mocsenneir ppasbl cKopee sIBISIETCS apryMeHTa-
TUBHO-PUTOPUYIECKUM [IPUEMOM, TTO3BOJISIONIUM TPUJIATH YETKOCTD
dopmyiie rpexoaocTH. [1yTh Goromo3Hanms — 3TO MyTh OYUICHUSI,
U32KUTUSA CBOEU I'DEXOBHOM YeJIOBEYECKU-3€MHOU IIPUPOAbLI, KOHEY-
HOM T1eJIbI0 KOTOPOI'o cTaHeT npubjimkenue K rnpupojie Xpucra. Ha
nytu K Bory Jsoneit 6e3 rpexa Her, HO caMa I'DEXOBHOCTb HE MOHO-
JINT, COOTHOIIIEHNST IUCTOTHI U IPEXOBHOCTU Pa3HBIE.

BoccranoBum KOHTEKCT BbICKa3bIBaHus (Te3uca) «Beakud, pootc-
dennnli om Boza, ne desaem epexa — u OH HE MOHCEM 2PEULUMD >
B Ilocmanum Moanna. B Iocnamun «poxxaenromy ot Boras mporn-
BOIIOCTABJISIETCS «JICJIAIONIII OT JTUABOJIAY.

Kro mesmaer npaszy, ToT npasejieH, moaobuo kak On npasenen. Kto nemaer rpex,
TOT OT AMAaBOJIa, IIOTOMY UTO CHadaja AUaBOJI corpemmnit. Jjis cero-to u siBuiICs
Crpia Boxuit, 4T06b1 paspymuTh Aesa quasodia. Beakuit, poxkaenusiit or Bora, ne
JleJIaeT rpexa, IMOTOMy 49TO ceMsi Ero mpebbiBaeT B HEM; U OH HE MOYKET I'DELIUTD,
HoTOMy 4TO poxkzeH or Bora. (1 Wu 3, 7-9).

B mecoBepienHOM MHpe BceeHCKOW OOpBOBI 106pa W 318 Jeja
JejI0BedYeckrne MOryT ObITh U OoT Bora, u or jguasosia. Cemena Bo-
ra B JIylIlle 9eJIOBEKa MOTYT IPOU3PACTHU, & MOI'YT U HE IPOU3PACTH.
OJIHOBPEMEHHO C TE3UCOM OKA3bIBAETCsI BEDHBIM U aHTUTE3UC 00 00-
MaHYUBOCTU COOCTBEHHOW HEI'DEXOBHOCTH.

Pacemorpum npuoiumMy o OIOpeHCKUM CIEAYIONLYO ApTryMeHTa-
TUBHYIO TIaPy OTHOCHTEJILHO ITOHSITUSI 8EPbL.
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Tesuc yTBepxKga€T, YTO BEpaA

CobGonua u 3aBuCHT OT HoGpoit Bosn denoseka (u 3, 16-18).

AHTHUTE3UC yTBEPXKIaeT IPOTUBOIOJIOKHOE. Bepa —

Hap Boxxwuit 1 He HAXOAUTCA B BOJIE YeJIOBEKA, HO — B BOJIE IIPUBJIEKAIOIIETO KO

Xpucry Orua (Uu 6, 44).

Oba OTpBIBKa IPEJCTABISIOT cOOOil BBIBOJIbI PACCY2KJIEHUN U3
EBaHI‘eJII/ISI oT MO&HH&. Cl\IbIC.H TE3UCa U aHTUTE3UCa CTAaHOBUTCHA
MTOHSITHBIM, €CJIM IPUHATH BO BHUMaHNE COOTHECEHHOCTDH CKA3aHHO-
'O C JYXOBHBIM Da3BUTHUEM Y€/IOBEKA. BepHo YTBEp2KAEeHUE <«KazK-
JIOMY TI0 Bepe jaeTcsi». [Ipoxosst onbIT KU3HY, 9eJI0OBEK CBOOOIEH B
BbIOOpE: BEPUTDH WK He BEPUTh B Xpucra (TE3UC), U B TO YK€ BPeMsi
AHTUTE3UC TOBOPUT O TOM, UTO Bepa mapyercs 1o BoJe bora. Cormac-
HO OOT'OCJIOBCKUM MPEJICTABJICHUSIM, Y€JIOBEK B OIIBITE KU3HEHHOI
6opBOBI MOXKET 00pecTH BEpy, caMa Bepa B OOKECTBEHHOE JapOoM He
JIAETCsI, ee HYKHO 3aC/Iy?KUTh U K Hell Hy?KHO OBbITb TOTOBBIM. Buiu-
Masl KJaCCUYHOCTD JIOTMYECKON CUTyalluu 1Ipu BAYMYUBOM YTEHUU
OKa3bIBAETCs MOBEPXHOCTHOM. KOHTEKCT Te3nca 1 aHTUTE3UCA SIBHO
HEKJIACCUUEH, B IIPEJIIOCHIIKAX I0/Ipa3yMeBaeTCsi TpebOBaHUE COOT-
HECEHHOCTH C JIyXOBHBIM pa3BUTHEM dUesioBeka. COMHEBAIONIUMCS B
Ero 6oxkecrBennoit npupoge XpuCTOC TOBOPUT: «HE POIIIIUTE ME¥K-
ay coboro. Hukto He MoxKeT nipuaTu Ko MHe, ecyiu He IPUBJIETET €ro
Orer, nocsasimuiit Mensi; u ¢ Bockpenty ero B nocsienuuii jeab» (Mu
6, 43-44).

B nociequnem npumepe qormaruwdecknx aHTHHOMNN PIIOPEHCKOTO
«IIPUIIECTBUE XPUCTa» BHUIUMAasI JIOTHIECKasi (popMma, Ha IEepBBIi
B3IJIA D, OIIATH-TaKU BBITVIAIUT KJIACCUIECKOI. OTHOCI/ITG.HBHO e
MIPHUIIECTBHUS XPUCTA TE3UC TOBOPUT:

s cyna vag mupom. «Ha cyn npumen S B mup» (Uu 9, 39).
AHTHTE3MC:

He mns cyna vam mupom: «$1 npumen me cyzurs mup» (Uu 12, 47) [6, c. 165].

Boccranosum Teker nosnocthio. B EBanrennu or Moanna Mucyc
obpalaeTcs K yIeHUKaM U HEeBEPYIONINM (DaPUCEIM:
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Ha cyx npumen 5 B mup ceit, 9T00bI HEBUSIIUE BUIEIIHU, & BUIAIINE CTAJINA CJIEIIBI

(Uu 9, 39).

HesBungamme — ne nmosnasiue bora, a Bugsamue — dapucen, apy-
MMM CJIOBaMH, <«JIO2KHO BUIAIIME», KOTOPbBIM I/Iﬂcyc CKa3aJI:

Ecisin 661 Bbl OB Cilenbl, TO He MMesn Obl Ha cebe rpexa; HO KaK Bbl TOBOPHUTE,
9TO BUAMTE, TO Ipex ocraercs Ha Bac (Mu 9, 41).

BoipazuTenbHOCTH BOCCTAHOBJIEHHOTO TeKcTa n3 EBamresaus ot
Uoanna (Uu 9, 39) pocruraercss puTOpuIecKUM MIPUEMOM HAPOUUTO-
0 UCIIOIb30BaHUsT 3P PeKTa HECOOTBETCTBUS JIOTUIECKONH POPMBI 1
BHYTPEHHEro cofiep:Kanus. JIOTHK OTMEeTHT: JIFOIU BUISIIUE U HEBU-
JISATINE JIEJISITCSI IO Pa3HBIM OCHOBAHUSIM. 371€Ch HET MPOTUBOPEYNSI,
HO 33JIeiCTBOBAH PUTOPUIECKIH 3DDEKT.

Bepremcsa k npumepy @iopeHckoro. B aHTUTE3uCE CMBICT «CY-
JAUTH» B OPUT'THaAJIbBHOM TEKCTEC U3 HHC&HI/IH COBIIa/JaeT CO CMBICJIOM
«ocyK1aThy». HeBepyitommm XpucToC TOBOPUT:

4 cBer mpuHec B Mup, 4To0BI BCAKUI Bepyromuit B Menst He ocTaBajcs BO TbMe.
U ecnm kro ycabimutr Mou ciioBa u He moBepuT, ¢l He cy:Ky ero; ubo ¢ mpures
HE CyaUTb MUP, HO crmacTu Mup. OTBepraromuii MeHsI U He IPUHUMAIONINI CI0B
Mowux umeer cynabio cebe: ciioBo, KoTopoe ¢ roBopms, oHO OyZEeT CyAUTb €ro B
nocenanit aenb. V6o 1 rosopun me ot Cebs; no nocmasmmit Mensa Oren (Mu 12,
46-49).

K 6orononmmanuio u Bepe Kaxk bl 4eIoBeK ujaetT cam. Munorma Be-
pa MPUXOIUT TOJBKO K KOHILY KM3HHU. B onmceiBaeMoit KOHKPETHOI
CUTYaIlii MHOI'ME U3 HAYAJILHUKOB YBEPOBAJIM BO XPUCTa, HO «pau
dapuceeB He HCIOBEIOBAJH, 9TOOBI HE OBITH OT/IYIEHHBIMU OT CHU-
narorn» (u 12, 42). VIMeHHO K JIAHHOMY KOHKPETHOMY aJIpecary
obpalleHsbl cJIoBa Xpucra. B mTore Te3nc m aHTUTE3UC TOMOJIHSIIOT
ApYyT ApyTa, BOCHPOU3BO/AA pPas3Hble >KU3HEeHHBbIe cuTyainu. CIoBO
Xpucra, ero IporoBeIb Pa3Ae/ N JIOAeH Ha BEPYIOIIUX U HEBEPY-
forux. B aToMm cMmbIcie cocrosiica cyn. Ho cam Mucyc we ocy:xpaer
HEMMOHMMAOIIUX 1 COMHeBatomuxcsi, Ero CJI0BO cTaHeT OKOHYATE b
HBIM Cy/bell B TOCaeHnl 1eHb. [IpoTuBopedne Te3uca n aHTUTE3UCA
HE sIBJISETCsT (POPMATBHO-JIOTUIECKUM B CMBIC/IE KJIACCHIECKOM JIO-
ruku. PopmMa aHTHHOMEH, MPEICTaB/IeHAsT BHEITHE KaK JIOTHIECKOe
[IPOTUBOPEYNE, IPU3BAHA CO3/ATh CUJILHEHINNNA PUTOPUIECKUI -
dexT, modyKIast K IMOIMOHAILHOMY IT€PEXKUBAHUIO.
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«Bymyun 35ech u Tenepb, oHa [ucTuHA| 10JIKHA OBITH CHMBOJIOM
Beunocru» [12, c. 145|, — numer @nopenckuii. OrpaHudeHHbIH yM
JeJIOBEKa MOYKET BBIPa3uTh BoxkecrBennyio VcTuny, HO B pammo-
HAJBLHOM IIO3HAHUY OHA BhIpasuMa B hbOpMe aHTHHOMHUU.

B nposenentnoM nccieoBaHny OBLIN NCIOJ30BAHBI UIeN HEKJIAC-
CHYECKUX JIOTHK W TEOPHUH apryMeHTalun. AHAJIN3 [IO3BOJISET Cle-
JIaTh BBIBOJbI, [ICHHBIE JIJIs IPAKTUKY apryMeHTanun. Baerrwsiss pop-
Ma, JIOTUIECKOT'0 IIPOTUBOPEUHSI B CMbBICJIE KJTACCHIECKON JIOTUKH 1103~
BOJISIET KPUCTAJIN3UPOBATL MBIC/Ib, Y€TKO Pa3lessis «3a» U «IIPO-
TUBY», JIOBEJS JI0 MPEIeOB BHIPA3UTEIHLHOCTH TE3UC W ITPOTHUBOIIO-
craBiiseMblii emy anTHTe3uc. POPMY JIOTMIECKOrO MPOTHBOPEYUSI
Te3nca u anTuresuca GaopeHcKuil HasbpIBaeT aHTHHOMIUel. B man-
HOM CJIy4Yae aHTUHOMMIO, C yI€TOM IIPUHITUIIOB aPT'y MEHTAIIIN, MOYK-
HO KBaauUIUPOBATh KaK PUTOPUYECKUI IIPUEM, B KOTOPOM MC-
OJIb3yeTcst OpMa, JIOTHIECKOIO IIPOTUBOpeUnd. [ 1aBHas 1e/Ib aH-
TUHOMHUHM — TOOY/IMTh K 3MOIMOHAJBHOMY IEPEKUBAHUIO U Pas-
MBIILIeHNIO. B ipuBoanMbIxX 0. [laBiiom mpuMepax aHTHHOMUI T€3UC
U aHTUTE3UC CBSA3BIBAIOTCS JAPYT C JAPYTOM II0 MPUHIIUAITY JTOTIOJIHU-
TeJLHOCTH, HAIIPUMED, KakK I1apa JOJIKHOe W cyllee, Kak (a3bl B
JUHAMUYIECKOM IIPOIecce, KAK COOTHECEHHBIE C PA3HBIMU aJIpecara-
mu. Jlaubl mpuMephl paccy KIeHni, OCHOBAHHBIE Ha IIparMaThde-
CKOM CJIEJIOBaHUML.

Me/lJIeHHO BUUTBIBasCh B TeKCThI PJIOPEHCKOro, HEBOJILHO IIOpa-
JKaellbCsl MHTYUIIN 1 OoraToMy BooOpazkenuio ¢gputocoda-borocio-
Ba, KOTOPBIH IBITAJICS OUPATHCS Ha JOCTUKEHUST HAYKI CBOEI'O Bpe-
MEHH, HO MBICJIb KOTOPOI'0 HE BIUCHIBAJIACH B TECHBIE PAMKH JIOCTYII-
HOI'O0 HAY4YHOI'O si3blka. Kak 5T0 HU IapaoKcaabHO, HO M3 HEKOP-
PEKTHOI'O HCIIOJIb30BaHUs CPEJICTB JIOTUKU GOrocI0BOM (Ha ypOBHE
HAYKH TOTO BPEMEHU) COBPEMEHHBII MCCIIe10BaTe/ b MOXKET U3BJICYb
TOJIb3Y, 3a/yMAaBIINUCh HaJ COOTHOIIEHWEM IPUHIIUIIOB KJIACCHYIe-
CKOIi JIOTUKH ¥ IPAKTUKK apryMeHTamnuu. [lo-HOBOMY mIIpejcTaeT Bo-
IIPoC O TICUXOJIOTU3Me B Jioruke. B mcropum Haykm Oopbba c 1cu-
XOJIOTU3MOM IIjIa Ha (DOHE CTAHOBSIIIEHCT CHUMBOJIUIECKON JIOTHKI
1 pasjeseHus] HayK, HO CErOJHsl B pasrap MeKIMCIUILIMHAPHBIX
¥ TPAHCAUCIUILINHAPHBIX UCC/IEIOBAHNN aKTyaJjeH BOIPOC 00 00b-
eINHEHNHU YCUJINi pa3HbIX cdep MO3HAHUS, 0 MHOIOIPAHHOM JIHaJI0-
re. B o01ieM KOHTEKCTE TYMaHUTAPHBIX UCCJIEIOBAHUN ITPUBJIEIEHIE
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JIOTUKU K aHaJIN3y KYJIbTYPOJIOI'MYECKUX U PEJIMT'MOBEAYICCKUX IIPO-

0JIeM IIPEJICTABIISIETCH aKTyaJIbHBIM.
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Jlornka 1 TexHmMKa: OT Teopuu
JIEKTPUYIECKNX Llerneil K
HAHOCHCTEMOTEXHUKE

B.T. T'oroxoB

ABSTRACT. Relay and switching circuits is the first model of the
realization of the logical operations in modern technology. The concept
of the equivalent operator electric circuits played one of the important
roles in electrical engineering and especially in communication engineer-
ing. Each functional element of this circuit correspondents with the defi-
nite mathematical formulation or mathematical operation (differentia-
tion, integration etc.). Such method of the construction and transforma-
tion of structural schemes of the automatic control systems and algebra
of the structural transformation was developed by academician
B.N. Petrov.

Keywords: logic circuitry, relay and switching circuit, electric circuit
theory, theory of servomechanisms, simulation modeling, nano systems
engineering

[Ipobitema coOTHOIIEHUS JIOTUKHU ¥ TEXHUKH B HAIIIEH CTPaHE MMe-
et masuioo ucropuio. Jloctarouno naszsarh paborsl Bukropa lBa-
nosuva [lecrakosa [4, 5|, lenmusi Hukonaesuua Ilosaposa [20] n
Hmurpust Anexcangposuua [locresnoBa [22], mocssiieHHBIE METO-
JlaM aHaJjM3a M CUHTe3a peJIefiHO-TIEPEKTI0YAIONINX, UIM KOHTaKT-
HpIX cxeM. JlaHHAsT CTAThs MOCBAIIEHA MCTOPHH DPA3BUTUS ITOI
11pobJIEMATUKHI YePe3 TEOPUIO ABTOMATHIECKOTO PEI'YJIUPOBAHNUS, aJl-
TOPUTMUYECKHUE SI3BIKU UMUTAITMOHHOT'O MOJICJTUPOBAHUST COITUAJIHHO-
9KOHOMUYIECKUX CHCTEM C BBIXOJIOM HA HAHOTEXHOJIOTHUIO.

1 Teopus peseiiHO-TIEPEKITIOYAIOIINX CXEM

Peutelino-nepekJiovaloniye cxeMbl CTAIU TEPBON MOJIEJIBIO JJIsI Pea-
JIM3aIUN JIOTHIECKUX Oeparuii B coBpemennoii rexauke. Ha puc. 1
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[PUBEJICHBl OCHOBHBIE JIOTMYECKHE 3JIEMEHTBI U COOTBETCTBYIOIINE
UM JIoruyecKue orepanuu [25].

HaseaHue 38€eHO «u» 3eeHo «unu» 38€eHO «He»
X —
Pene x y x
\}.V
X w X w X w
Mepexioya- oloo oloo 0L
menbHas 0|L|0 0|L|L L]0
yHKyus Llolo Lio|L
L. |-L | 'L L|L|L
Cnocob
3anucu e anzebpe
nepeksio4amens- XAp=WwW xXvy=w X=w
HbIX CXeM
X X
w w
Cumeon y M
Puc. 1

Ho 370 66110 TOJIBKO Haga 0. C HOgBIEHUEM TIOJIYTPOBOTHUKOBOM
TEXHUKU PeJIEHHO-KOHTAKTHBIE CXEMBlI B BBIYHCJIUTEIBHBIX YCTPOii-
cTBax OBbLIM 3aMEHEHDI Ha IIOCTABJIEHHBIE UM B COOTBETCTBUE TPAH3HU-
CTOPHBIE CXEMBI. TabJIUIly peeiiHO-KOHTAKTHBIX U TPAH3UCTOPHBIX
CXeM, peau3yIoIux dJIeMeHTapHble (DyHKIINT OY/I1eBOit aredphl, CM.
B [11, c. 149].

U xoTst uctosib30BaHue peIeiiHO-KOHTAKTHBIX 3JIEMEHTOB JIJIsI 110-
CTPOEHMST JIOTHIECKUX CXE€M BBIYHCJIMTEIBHBIX MAIIUH HE OIpaBJia-
JIO ceDsi BBUJLY HUBKON HAJIEKHOCTHU, OOJIBIITNX rabapuToB, HOJIBITOTO
SHEPronoTPedICHUsT U HU3KOTO OBICTPOAEHCTBUSI, Pe/TeiHO-KOHTaKT-
HbIE€ CXEMbl HAYUHAIOT UI'PATh POJIb OCOOBIX aOCTPAKTHBIX OOBHEK-
TOB 10 OTHOIIIEHWIO K UX (PU3NIECKU-KOHCTPYKTUBHON DPeATM3aI[inu
B BU/JI€ TPAH3UCTOPHBIX cxeM. OHU CTAHOBSATCH ITOCPEIHUKAMEI MEXK-
Jy KOHCTPYKTHUBHBIMU CXEMAMU TEXHUIECKUX CHCTEM W UX JIOTUKO-
MaTeMaTUYeCKUM olucaHueM. B aToM cMbiciie Teopusi peJieiiHo-1ie-
PEKJTIOYAIONIAX CXEM CTaJIa UIeaTN3NPOBAHHON MOJIENIBIO, XOTS U OC-
HOBBIBalOIIelicd Ha anaan3e OYHKIIMOHUPOBAHNS HEKOTOPBIX PeaJib-
HBIX 00BEKTOB, HO a0CTPATMPOBAHHON OT MX KOHKPETHOIO (pusnte-
CKOro cojiepKaHust. Ajrebpa JIOTUKH TEPEKTIOUYAONINX CXeM «STB-
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JISIETCSL OPY/IUEM, KOTOPOE MOXKET OBbITh MCIOJIB30BAHO sl HCCIe-
JIOBAHUSA CJIOXKHBIX KOMOMHAIIMOHHBIX W IIOCJIEIOBATEILHBIX CeTeil
C HEJIbIO ONPEIEeHUs YIOBJIE€TBOPUTENLHOI CXEMBI PACTIONIOKEHUS
KOHTAKTOB WJIA OTKJIOHEHUSI HEYIOBJIETBOPUTEILHON TAKOW CXEMBI
¢ MUHUMAaJILHBIMA 3aTpaTaMyi BPEMEHU U yCHIuii. ... XoTa anarebpa
HEPEKTIOYATEIbHBIX CXeM MOXKET ObITh UCIIOJIb30BaHA, JIJIsl IIPOEKTH-
POBaHUs MPOCTHIX 3JEKTPUIECKUX Meleil, Hanboree 3HaInTeTbHBIE
yCrexu ObLIN JOCTUTHYThI IPH MPUMEHEHNU 3TOH ajarebpbl JJIs Ipo-
EeKTHPOBAHUS TEX IJEKTPUIECKAX CXEM, B KOTOPBIX YIIPABJIAIOIIEE U
BBIXOJIHOE BO3EHCTBUSL ABJIAIOTCA CJAOKHBIME M B3aUMOJIEHCTBYIO-
mumu» (60, p. 282, 305]. Cxemaruueckoe npejcraBienue (CM. puc. 2)
CTaBUTCsI B COOTBETCTBUE OIPEJIEICHHBIM aIireOpanaecKiuM BbIparke-
HUSM:

Jina pene A L B (A)

L 8
r—f——x
AA)=(L'+B)(A+LB) ._F_ s R Mlll _ R R l 4k|m‘1
=[L'+B][A+B(L+B)] (11a) _L—i:jj—x = xTx =
= 8 = 8
TIpn noNBITKE MAHKITYJIAPOBATH pesie B B = (a) iT * (b)

LENH Peryjimp TEM xKe
Oy YHM
L 8

()
B = (L+4) B+LA) @ _EOH —
=(L+A) (L' +B)(A+B) (3b) L | e %Nl L _L_m ?__r_—llll—tl
=[L'+B][A+BIL] (3b) L B A & l:| = - u
, ST
=[L'+B][A+B(L+B)] (112) =
_L)‘a( (® =
=B A

ﬁ-—l © @ =

Puc. 2
DuiekTprvecKas cxeMa Ha puc. (¢) IoJIydeHa ¢ IOMOIIBI0 KOMOMHIPOBAHHUSI IIep-
BBIX JIBYX CXE€M TAKUM 00pa30M, 9To Ha peJie L TpebyeTcst TOIBKO OHO TePEKITIO-
genne. Oguako Tpebyercs caenarh aBa nepekmodarens B. Ha puc. (d) nokasan
pacipezenTess uMiryiabeos [60, p. 304].

OjiHako Takast KOHCTE/UISIUS TEXHUKU U JIOTHKH 3alPOrPaMMU-
poBaHa B caMOil IpUpOJie TeXHUIECKON Teopuu. B cTpykType Jito-
6oit HaydHOI TeOpHHM HApsy C KOHIENTYAJbHBIM U MaTeMaThude-
CKUM aNlllapaToM BaXKHYIO POJIb UTPAIOT TEOPETUIECKHUE CXeMbI, 00-
pasyroliue CBOeOOPa3HbIil BHYTPEHHUI CKEJIET TEOPUU. ITH CXEMBI
MIPEICTABJISIOT COO0I COBOKYITHOCTH aOCTPAKTHBIX 00 HEKTOB, OPUEH-
TAPOBAHHBIX, C OJHOY CTOPOHBI, HA IPUMEHEHUE COOTBETCTBYIOIIErO
MaTeMaTUIeCKOro alllapara, a ¢ Apyroil — Ha MbICJICHHBIA 9KCIIepU-
MEHT, T.€. Ha IPOEKTUPOBAHUE BO3MOXKHBIX IKCIIEPUMEHTAJIbHBIX CU-
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Tyanuii. 910 — 0cobble u/ean3uPOBAHHbBIE TIPEJICTaBIeHus (Teope-
TUYECKHEe MOJIEJIN ), KOTOPBIE YaCTO BbIpazKaroTcs rpaduydecku (reo-
METPUYECKN ) WU JIOTHIECKU. B TexHuke Takoro pojia rpadudeckue
n300pazkeHnsl UrparoT eire 0oJjee CyIEeCTBEHHYIO POJIb, €M B €CTe-
CTBEHHON HAayKe, TOCKOJIBKY OJIHA W3 0COOEHHOCTEH WHYKEHEPHOTO
MBbIIIJIEHU A 3aKJ/II09aeTCdAd B OIIEPUPOBAaHUU CXEeMaMMU 1 MOJEJIbHBIMA
TIPEICTABICHUSIM.

B may4noit Teopunm MMEIOT MECTO MPU OCHOBHLIL YPOSHA Mmeope-
muyeckuxr crem: (DYHKINOHAJIbHBIE, IOTOYHBIE M CTPYKTYPHbBIC
CXEMBI.

CmpyxmypHas cxema HCCIenyeMoil cucTeMbl (PUKCUpPyeT KOH-
CTPYKTUBHOE PACIOJIOXKEHHE €€ 3JICMEHTOB U CBA3eH, T.€. e CTPYK-
TYPY C YYETOM IPEJIIOIAraeMoro crocoba peajJn3aln, U IpeIcTaB-
JiieT coboit TeopeTudecKuii HaOPOCOK 3TOH CTPYKTYPHI C IEJIbIO
CO3/1aTh MIPOEKT 3KCIEPUMEHTAIbHO-U3MEPUTEILHON CUTyallli BMe-
CTe C IKCIEPUMEHTAJIbHBIM 06opynoBanneM. CTPYKTypHas CXeMa
TEXHUYIECKON CHCTeMBI (PUKCHDPYeT Te Y3JI0Bble TOUKH, Ha KOTODHIE
3aMBIKAIOTCS MOTOKU (IPOIECChl (DYHKIMOHUPOBAHUS): €JIMHUIIBI
000pyIOBaHUS, JIeTaJIl WM JlaXkKe Ilejible TeXHUJYeCKue KOMILIEK-
CBI, MPEJICTABJISIONINE OO0l KOHCTPYKTUBHBIE 3JIEMEHTHI DPA3JIUt-
HOT'O YPOBH#. TaKie CXeMbl, OJIHAKO, CAMU y7Ke SABJISIOTCS PEe3yJIbTa-
TOM HEKOTODOIl HJIeaJIU3AlUU. DTO — I[OKA €lle TeopeTHIec-
Knuii HaOpOCOK CTPYKTYPbI Oyaymieil TeXHUYECKOHl CHCTEMBI,
KOTODBII MOKET IIOMOYb Pa3paboTaTh ee IPOEKT, UJIH UCXOTHOE TEO-
peTUYeCcKOoe OIMCAHNE CYILIECTBYIOMIEH CUCTEMBI C IIEJIbI0 €€ Teope-
TUYECKOI'0 pacdeTa U IOMCKa BO3MOXKHOCTEH I yCOBEPIIEHCTBO-
BaHUs.

Homounas cxema OMUCHIBACT €CTECTBEHHBIE, HATTPUMED, (PU3UTC-
ckue (9JIEKTpUYECKHe, MeXaHWYeCKHe, TUAPABINYECKHE U T.JI.)
MIPOTIECCHI, TPOTEKAIOIINE B UCCIETyeMOil cucreme, T.e. ee MOYHKIN-
OHUPOBAHNE, N OMUPAETCST HA €CTECTBEHHOHAYTHBIE, HATTpUMED, (hu-
3udeckue, npejcrapiaeHus. OpHAKO B HPUHIMIE 3TO MOI'YT
OBITH JIIOOBbIE €CTECTBEHHBIE IIPOIECCHl — HE TOJbKO dusmaec-
Kre, HO U XUMHUIECKre, OMOJIOrnIecKre. BJIOKM TaKuX CXeM OTpa-
JKAIOT PA3TUIHBIE NeHCTBUSA, BBITOTHIEMbIE HAJT €CTECTBEHHBIM TTPO-
IIECCOM 3JIEMEHTAMU TEXHUUIECKON CUCTEMBI B XOjie ee (DYHKIIMOHU-
pOBaHUsI.
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Oynryuonasvhas crema (pUKCHPyeT oblmee IpeicTaBeHue 00
UCCJIeyeMONl eCTeCTBEHHON WM MCKYCCTBEHHOI CHCTeMe He3aBU-
CHMO OT CIIOCODa ee peaju3allui W sIBJASeTCS OOIIeil I IeJI0T0
KJIacCa TaKWUX CUCTEeM. DBJIOKM 3TON cXeMbl (DUKCUPYIOT TOJBKO T€
CBOMCTBA 9JIEMEHTOB CHCTEMBI, P KOTOPBHIX OHU BKJIIOYEHBI B HEe
JIJIsT BBITIOJIHEHUsT OOINEil 1eJid, W BhIpaXKaioT 000DIIeHHBIE JIOTHUKO-
MaTeMaTHIeCKHe OIEPAINHU, & OTHOIIEHUsT MEXK/ Ty HIUMHU — OIpeJIe-
JIEHHBIE JIOTUKO-MaTeMaTHIecKue 3aBUCUMOCTH. OIHAKO OHU MOI'YT
OBITH BBIPAYKEHDI U B BUJIE JIEKOMITO3UIINN B3AMMOCBSI3AHHBIX (PYHK-
M, HAIIpaBIEHHBIX HA BBLIIOJHEHHE OOIIeill Ie/u, IpealrcanHoi
JIAHHON CHUCTEeMe, HA OCHOBE KOTOPOW CTPOUTCS aJrOpPUTM (PYHKITU-
OHUPOBaHUsI STON CHUCTEMBI U BBIOUPAETCsl €€ KOHPUI'YPAIIUS.

TpausucTopubie (cmpykmypHvie) CXeMbl U PeJIeHHO-KOHTAKTHBIE
(nomounvie) cxembl, peajn3yoliue sjieMeHTapHble OyHKIWMN GyIie-
BOIT are6pbl — KOHBIOHKIUIO M JIN3BLIOHKIINIO, IPEJICTABICHHLIC B
BUJIC PYHKUUOHAALHLT CXeM, U SBJIAIOTCS PeIPe3eHTATUBHLIM IPHU-
MEPOM TaKOI'0 TPEXYPOBHETO CTPOEHUS] TEXHUIECKOH Teopuu (CM.
puc. 2). CTpyKTypHBIE CXEMbI MOI'YT OBITH DEaJIN30BAHBI U Ha OCHO-
Be JIPYTUX 3JIEMEHTOB — 3JIGKTPOHHBIX JIaMIl, (DePPUTOBLIX cep/led-
HUKOB, & I103Ke MHTEerPAIbHBLIX CXeM UJIM HaHOCXEM.

B eCTeCTBeHHOHaquOﬁ Teopuu rjilaBHOC BHUMaHHE YJIeJIsAeTCdA HE
CTPYKTYPHBIM, a IIOTOYHBIM CXeMaM, T.e. O0bICHEHUIO U IIPeJICKa3a-
HUO XOJIa eCTeCTBEHHBbIX porieccoB. OJiHa »Ke M3 OCHOBHBIX 33189
GYHKIIMOHUPOBAHUS PA3BUTON TEXHUYECKON TEOPUH 3aKII0YAETCs B
TUPaKUPOBAHUU THUIIOBBIX CTPYKTYPHBIX CXEM JIJIsI BCEBO3MOXKHBIX
WHXKEHEPHBIX TpeboBaHuii m ycyioBuil, pOPMyIUPOBKA TPAKTUKO-
METOJMIECKIX PEKOMEHIAINI NHYKEeHEepY-IIPOeKTUPOBIUKY. Ee ab-
CTPAKTHBIM 00beKTaM 00s3aTeIbHO JOJI2KEH COOTBETCTBOBATD KJIACC
TUIIOTETUYECKAX TEXHUYECKUX CHUCTEM, KOTODBIE ellle He CO3/IaHbl.
B Hell BaxkeH He TOJILKO aHaJIn3, HO 1 CUHTE3 TEeOPETUICCKUX CXEM
HOBBIX TexHmdecknX cucreM. [losromy Kiom IlIsuHOH, omuH u3
OCHOBOIIOJIO?KHUKOB TEOPUU PEJICHHO-KOHTAKTHBIX CXEM, B CBOeEH
KJtaccu4aeckoit pabore «CHUMBOIMIECKUN aHAIN3 PEIeHHO-KOHTAKT-
HBIX CXEM» OTJEJbHYIO IVIaBy IIOCBSIIIAET CUHTE3y Takux cxem [57].
Koncrpykrusnast pyHKIMs TEXHUIECKOH TEOPUN KAaK Pa3 U COCTOUT
B ee OllepezKalolleM Pa3BUTHUU 10 OTHOIIEHNIO K WHKEHEPHOI ITpak-
THUKE.
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QyHKIIMOHATbLHBIE CXEMBI B TEOPHUM JIEKTPUUECKHUX ITereil, Ha-
IIpUMED, IPEICTABIAIOT coboit rpaduteckyo (popMy mMareMaTude-
CKOT'O OIUCAHUS COCTOSHUSA djIeKTpudeckoil neru. Kaxxaomy dyHk-
[MOHAJBHOMY JIEMEHTY TAKOH CXeMbI COOTBETCTBYET OIPE/ICJICHHOE
MaTeMaTHIeCKOoe COOTHOIIIEHNE UJIN BIIOJIHE OIpeeleHHas MaTeMa-
Tuveckast onepaius (auddepeHpoBane, MHTErPUPOBAHUE 1 T.11. ).
[Topsiiok pactiosiozKenusi U XapaKTePUCTUKY (DYHKITMOHATLHBIX dJ1€-
MEHTOB aJeKBATHBI JIEKTPUIECKON cxeMe. Tak, mpu pacuere dJeK-
TPUYECKUX IIEMell ¢ MOMOMIBIO Teopun rpadoB JIEMEHTDI JIEKTPHU-
JeCKOM CXeMbl — MHIYKTUBHOCTU, EMKOCTHU, COITPOTUBJICHUS U T.JI. —
3aMEHSIIOTCS IO OIIPeIeIeHHBIM ITPABUIAM OCOOBIM HICATM3UPOBAH-
HBIM (DYHKIIMOHAJBHBIM 3JIEMEHTOM — YHHCTOPOM, KOTODBI MMeeT
TOJILKO OJHO (DYHKIIHOHAJILHOE CBONUCTBO IMPOIYCTUTH JICKTPUTIC-
CKUI TOK JINIITb B OJTHOM HampaBjeHnu. K mosrydeHHoi mocsie Taxoit
3aMEeHbI OHOPOIHON TEOPETUIECKO CXeMe MOT'YT ObITh IPUMEHEHbI
TOIIOJIOTIIECKNE METObLI aHAIN3a JTEKTPUIECKNAX IeTeil.

Ha ocHoBe byHKIMOHATBLHONW CXEMBI COCTABJISIETCS] CUCTEMA YPAB-
HeHI/II‘/,I7 KOTOpagd penraeTcs C IIOMOIIBIO OIIPE/IC/IEHHBIX MaTeMaTUuvIe-
CKUX METOJIOB (HAIPUMED, MATPUYHBIX). DTU ypaBHEHUs [OJIYYa-
10TCs Ha ocHOBe (busnyecknx 3akoHoB (Oma, Kupxroda un npyrux),
yCTaHABJIUBAIOIINX, HAIIPUMED, 3aBUCUMOCTH MEXKJIy HapamMeTpaMu
IIPOTEKAIOIIEro B eI 3JIeKTPHIECKOT0 TOKa 1 ee 3j1eMenTon!. M-
BECTHBIE U3 YCJIOBUS 3aJ[a9ll UX KOHKPETHbIE YUC/ICHHbIE 3HAYEHUST
IIO3BOJIAIOT B pE3yJibTaTe pelieHrd JaHHbIX ypaBHeHHﬁ BbIYUCJ/IATH
HEM3BECTHBIE TapaMeTpbl TOKa M 3jeMeHTOB renu. Ha dyHKImo-
HAJIBHON cXeMe TIPOBOJINTCS PEIIEHNE MATEMATHIECKON 3a/1a91 C O~
MOIIBIO CTAHJIAPTHON METOJIMKHU pacyeTa TUIIOBBIX CIIOCODOB periie-
HUsI 33189 HAa OCHOBE NMPUMEHEHUS paHee JIOKa3aHHBIX TeopeM. [l
9TOr0 (PYHKIMOHATLHAS CXEMA, 110 OIIPEIEIEHHBIM [TPAaBIIAM IIPeod-
pa3oBaHUs IPUBOJIUTCS K TUIIOBOMY BHIY (CM. puc. 3).

! «IIpocreiimeii u . . . COBEPIIEHHO YI0BJIETBOPUTEIHLHON OCHOBOU JJIsT COCTAB-
JIEHUsI YPABHEHUI TEOPUHMHU JIEKTPUUECKUX IeNeil SBJISIOTCA 3aKOHbI Kupxro-

da» [31, p. 287].
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anerTHaﬂ ANeKTpuyeckas uenb OKBUBaneHTHas 3NeKTpuyeckKkas cxema

TyM6nepHbIii UHBEPTOP = IorMyeckan cxema «HE» 208° 404° =0
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ﬂHCerTHaH 3NneKTpuyeckas uyenb anomeHHaﬂ 3KBMUBaleHTHas

TymbaepHblii MHBEpPTOP = Noruyeckan cxema «HE» neKTputeckan cxema
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IIpumep oxHOrO M3 yHMMDUIMPOBAHHBIX CTAHJIAPTHBIX MOAYyJeH (TyMOJepHBIH
MHBEPTOD, COOTBETCTBYIOMMil Jorndeckoii cxeme «HE») n3 obmeit 6ubinorexn
TakuX GJIOKOB JIIsl 9JIEKTPUYECKUX CXEM C YIPABJISIONMM KOHeHcaTopoM [46,

p. 739, 745].

Konnenmus 3KBUBAJIEHTHBIX 3JIEKTPUIECKIX CXEM CHITPAJIA BarK-
HyI0 pOJIb B 3JIEKTPOTEXHHKE U OCODeHHO B TexHuke cBssu. Og-
HUM U3 IEPBBIX Pa3pabOTIMKOB 3TOH KOHIENIMK ObLI MATEMATHK
n dusuk [eopr Ksmubsi, moiroe BpeMs paboTaBIINi B KOMIIAHUH
BeJu-TeecboH, KOTOPBIil, aHAIU3UPYS IIePEKPECTHBIE TOMEXU> B Te-
J1e(pOHHBIX JIMHUAX, YCTAHOBIII, 9TO OHU 3aBUCAT OT €MKOCTHBIX CBH-
3eif, 06pa3yoIuxcst MeXK/ Ly JUIMHHBbIME JinHusMu [36, 43]. B cBoem
MEMOPAHIYME OH IPOMAraiIupyeT METO/ MO3TAIIHBIX [e1yKTUBHBIX
annpokcumanuii [35] 1 craBUT B COOTBETCTBHE MCCJIE/YEMbIM DeaJlb-
HBIM 3JIEKTPUIECKUM IEIIAM PA3JINIHbIE CXEMBI 3aMEIICHNs, HAIIPHU-
Mep, MOCTOBYIO MU TPaHC(HOPMATOPHYIO HA OCHOBE UIACHTUIHOCTH
ux Ko3bduUIeHTa IPOIMYCKaHNsT U MMITeanca (BBIPAYKEHHOTO Ma-
TeMaTHIecKn)S.

?BzanMHbIE MCKAXKEHHsI CHTHAJIOB, <3aXJIECTHIBAHUE», <IIEPETEKAHME» CHI-
HaJIa U3 OJHOI'O KaHAaJIa CBA3U B JPYTOM, 3JIEKTPUYECKHE HABOIKYU, BEI3BAHHBIE
CUT'HAJIAMU B COCEIHUX IIPOBOJIAX, MENIAIONINE CBIA3U.

3TTo/HOE MM KOMILIEKCHOE CONPOTUBJIEHHE CPE/bI PACIIPOCTPAHEHUIO dJIEK-
TPOMAarHUTHBIX BOJIH, U3MEPSIEMOE B OMaX.
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U ecyin nepBoHAYAIHHO KOHIIEHIMS SKBUBAJEHTHBIX 3JIEKTPHYIE-
CKHX CXEM HCIOJIb30BAJaCh /ISl ONUCAHUS MACCUBHDBIX 3JICKTPHYE-
CKUX HeMeii, T.e. COCTOANMX TOJBKO U3 HMACCUBHBIX 3JIEMEHTOB —
COIIPOTHBJIEHU, eMKOCTell 1 HHIyKTuBHOCTEH [53|, To 1m03/1HEe Obl-
Jla pa3BUTa «OBIIAs TEOPH aKTHBHBIX ' 3IeKTPHIECKIX rerneits [53,
p. 593-594] (cm. puc. 4 A) u HeJIMHEHHBIX CXEM, HALIPUMED, TPAH3U-
cropos [32, 13| (cm. puc. 4 B).
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A) OkBHBaJleHTHbIE CXEMbI Uil UJEAJIBHOIO HCTOYHMKA HalpskeHus [45, p.
284]. B) Mogesns Tpansucropa [32, p. 1190].

C TOYKHN 3PEHUA IKBUBAJICHTHBIX CXeM TEOPHH JIEKTPHUYICCKUX
TIeTeil OTIeIbHBIE KJTIOUEBLIE IeEMEHTHRI, TaKne, HAIPUMep, KaK TPaH-
3UCTOP U SJIEKTPOHHAS JIAMIIA, SBJISAIOTCS IIOJHOCTHIO AHAJOIUYHbI-
MU 110 CBOEMY HPUHIIAIY JEHCTBUS, XOTS U UMEIOT COBEPIIIEHHO Pa3-
JIHyIo dusndeckyo npupoay. [losromy onm orobpazkaroTcs Ha
ypoBHE (DYHKIIMOHAJBHBIX CXEM AHAJOIMYHBIMU SKBUBAJIEHTHBIMHI
cxeMaMu 3aMerrieHust (cM. puc. 5).
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4 AKTUBHBIM HA3BIBAETCS DJIEMEHT, CONEPIKAINMHA B CBOEil CTPYKTYpPE HCTOY-
HUK 3JIEKTPUYECKOI SHEPIrUH.
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AHaJIOPHYHOCTH TPAH3UCTOPA U JIEKTPOHHOH JaMubl [56, p. 375].

OpHolt n3 TaKUX PYHKIIMOHAIBHBIX CXEM CTAJIN ONEPamopHble Cre-
ML, ICTIOJIB3YIOIIUE JIJTsT AHAJII3a JJIEKTPUIECKIX IIeell OlepaioH-
HOE HCYMC/IEHNEe, KOTOPOe BO3ZHUKJIO CHaJaJIa KaK 9aCcTHBIA MeTOI1-
qecKuil mpueM JIJIsT MH>KEHEPHBIX PaCcUIeToB, a 3aTeM ObLIO 0000IIIe-
HO Ha JIIOObIe DJIEKTPUYIECKNe CXeMbl. BIIOCIeCcTBUN OlepaTopHOe
ucuncjenne ObLIo mepepaborano B emie OoJsiee abcTpakTHYIO BHOp-
My, B KOTOPO# OHO HAIIJI0O IPHMEHEHHE B CaMbIX Pa3HOOOPA3HBIX
obsacTsix Hayku u TexHuKn’. CyINecTBYIOT OIIpeJIeJICHHEIC TPABH-
Jia, TTpeodpa30BaHs TAKUX OMEPATOPHBIX CXeM, KOTOPbBIE MO3BOJIS-
0T YIPOCTUTH WX U, B KOHEYHOM WTOrE, IMPUBECTU K CKEJETHOM
(MaTeMaTHUeCKOl) cxemMe, Ijie BETBU U300PazKaioTCsl IPOCTO JIMHUSI-
MH, & y3JIbl — TOYKaMu. VIMEHHO C IIOMOIILIO CKEJIETHOM CXEMBI CO-
CTaBJIAIOTCS HEOOXOIMMBbIE CHCTEMbI YPABHEHUII, PEIIeHNe KOTOPBIX
[I03BOJISIET PACCYUTATh IMapaMeTphbl e, W JOKA3bIBAIOTCS Teope-
MBI. <. ../luddepennuaababie COOTHOIIEHUS JJIsi OPUTHTHAJIOB 3aMe-
HAIOTCS aJIreOparmdecKuMI COOTHOIIEHUSIMU )T M300pakKeHnii, OT-
pazKawInuMn BCe MCXOAHbIE JaHHbIC 3a/Ja4dr, BKJ/IIOYasl HadaJIbHbIE
yCJA0BUsI. B 9TOM M cOCTOUT CyTh OIIEPATOPHOTO METO/1a, pacdeTa Ie-
PEXOJIHBIX IPOIECCOB: TuddepeHITnaIbHbIE YPABHEHUSI, OMUACHIBAIO-
e MEePEXOIHBIN MTPOIECC, 3aMEHSIIOTCS AJIreOpanIecCKuMK ypaBHe-

®OnepanuonHoe WCUYNCIEHne GBLIO Pa3pabOTAHO M3BECTHBIM AHIVIAACKIM
dbusukoM u 3ekTporexHuKoM OJimBepoM X35BUCANIOM KaK <«MOIIHBIA MeTO.H
pemennst nudepeHINaIbHbBIX YPABHEHUI TEOPUU 3JIEKTPUYECKHUX Ieleil», a
3aTeM IIOJIyYWJIO <IIMPOKOE IIPUMEHEHHE HE TOJIBKO B TCOPHUU IJIEKTPUICCKUX
neneit, Ho M JJisd pernreHus auddepeHaJIbHbIX YPABHEHNH B MaTeMaTHIECKOMR
dusuke» (31, p. 685].
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HUSIME J1st n300pazkenuii. ITosydenible oneparopHble CBA3M JOILyC-
KaIOT CXEMHYIO HHTeprperanuio» (cMm. puc. 6) [18].

Y

B
_:_NY\_
a) Y (s) ) [AQ)
s O
S win J‘(S) 'l‘ﬁ_
Z O g,5)25,(0) 7(s)

Yok oy

(3
Ye(s)

) 2
%(s) Je 2 Lup(0)
—
2e(s) L(s)
% (0)

2oL )T
MoEY
Puc. 6
SKBI/IBaJIeHTHbIe olepaTopHbI€ CXEMbI 3JIEMEHTOB 3HeKTqueCKOﬁ Ierm: a) H-
AYKTUBHOCTH, B) €MKOCTH.

K cepeaune aBaaiaToro crojieTust B Teopun reneii hopmMupyercs
HOBBII 3Tall, CBA3aHHBINA € MEXKIUCIUILIMHAPHBIM HCCJICI0BAHIEM
Pa3IMYHBIX THIIOB Ierneil, He TOJbKO 3JIeKTPUIECKUX, HO U KHHEMAa-
TUYECKUX, MHIPABIMYECKUX U T.I. (cM, Hampumep: [54, p. 1513]).
B pesynabraTe Teopus meneil nmpeBpaTMIach B MEXKIUCIUILIAHAD-
HYIO TEXHUYIECKYIO TEOPHUIO — TEOPHIO aBTOMATHIECKOTO PEryJIUpPO-
BaHUsI, KOTOPAst CTAJIA CJIE LY IOIIUM BasKHBIM IIArOM B DA3BUTHN B3a-
UMOOTHOIIEHNUH JIOTMKN U TEeXHUKH. « AOGCTpakTHOE IpejcTaBIeHne
KOMITOHEHTOB CHCTEM ITIPUBENIO K PA3BUTHUIO» «METa-sI3bIKa», «B KO-
TOPOM MAaHUIYJTMPOBaHUE KOH(MUIYDPAIUIME JIEKTPUIECKUX Tiereii
CTaJI0 €CTECTBEHHBIM CJIEJICTBAEM MATEMATHUKH . .. Vmewm JmHeiHbIx
CHCTEM, BO3HUKIIKNE B TEXHHUKE CBA3H, ObLIN PACIIPOCTPAHEHBI HAa
npyrue o0IacTh, TakKue KaK TEXHUKA ABTOMATHIECKOTO PEryInpOBa-
Hud . .. lnxkeneps! u3 cep TEXHUKH CBS3U M TEXHUKU aBTOMATHIe-
CKOT'O PEryJIMPOBaHUs PA3BUJIM HOBBINA CIIOCOO MCHOIBL30BAHUS STUX
MOJIe/Iel, B KOTOPBIX TaKue abCTpaKTHBIE MTOHATHA, Kak, HAIIpUMED,
HOJTIOCA, . . . UJIK CO3BE3/[Me CUTHAJIOB MOJIYYU/IU BIIOJIHE OCS3aEMYI0
UJEHTUYHOCTh M UMM CTaJIU OIIEPUPOBATH CAMBIM KOHKPETHBIM 00-
pasoM ...BbLI0 JOCTUTHYTO OYeHb BaykKHOE COYETAHUE MATEeMAaTH-
YECKOTO MOJIEJIMPOBAHUSI CHCTEM, METOIOB IPOEKTUPOBAHUS 1 KOM-
NBIOTEPHOM TIO/JIEPKKH IIPOEKTUPOBAHUST U AHAIU3A. . . . 9TO O3B0~
JINJIO MHrKeHepaM paboTaTh OJHOBPEMEHHO ¢ 3KBUBAJCHTHBIMH MO-
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JIeJISIMU PA3JIIHOIO Pofa. . . . V1 Bo Bce GosibIeil cTenenn crajo Bo3-
MO2KHBIM KOHCTPYUPOBATH yCTpOﬁCTBa 1 CUCTEMBI, TECHO CBA3aHHBbIC
C MaTeMaTHIeCKNMA nieanu3anusMus [29, pp. 333-334].

910 HaIpaB/IeHHE IOJY4YUIO JaJbHeillee Pa3BUTHE B CBS3U C
IPUMEHEHNEM JIJIs pacdeTa SJeKTPUYECKUX Iereil KOMIBIOTEePHOI
rexauku. Crajam pazpabarbiBaTbCsl 0COObIE AJITOPUTMbL U MOJIEJIPY-
IOIMI7e TPOrPAMMBI JIJIsI JIOTHYECKOTO IMPOEKTUPOBAHUS 3JICKTPHYIC-
CKHX CXeM U UX UCIBITAHU C IIeJIbI0 OOHAPY?KEeHUs HeUCIIPaBHOCTEe!
(em., nanpumep: [33]), a Takzke Jorudeckue cxeMsl (M. puc.7A), 9K-
BHBaJICHTHBIE PA3JIMYHBIM 3JIEKTPHYECKUM HJIN 3JIEKTPOHHBIM CXe-
MaM (cM. Ha puc. 7B nzobpazkenne Tpurrepa — CIIyCKOBOI'O JIEMEH-
Ta MHOT'HX 3JIEKDOHHBIX CXeM, KOTOPBII MOKeT ObIThb peaIn30BaH Ha
pazauyaHoit pu3nIecKoit OCHOBE, HAIIPUMED, B BUJIE TPAH3UCTOPHOIT
CXEMBI).

FUNCTION AND, OR, NOT cIrcuIT LLL circuiT

INVERSION: _!\
:/

AND: A—TY : " 7
=se s " e

caver
sl
=

OR:

f=A+B A B I A-B
8
"B B
3 1 3
AND - OR: 3 2 Q
f=AB+CD (o] 3 3 3
[
AND-NOT: A
i —

£=(aB)

OR = NOT:

f=(A+8B)

A)

Puc. 7

A) Dkeusasnentable jorndeckue cxeMbl (LLL — low-level logic — sormueckue
CXEeMBI C HU3KUMH Jjiormaecknmu yposaamm) [30, p. 2069]. B) Peammsamma tab6-
JIMIBI ICTUHHOCTH B BUJIE JIOTUYECKON CXeMbl: Tabimia HCTHHHOCTU (BBEPXY) H
cxema Tpurrepa (BHu3y) [33, p. 1457, 1458].
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2 Teopusi aBromaru4deckoro peryiaupoBadusi (TAP)

[TepBoHavaIbHO PA3IUIHOIO THUIA CUCTEMBI ABTOMATHYECKOTO pe-
IYJINPOBAHUS UCCJIEIOBAUCh U PACCUUTBHIBAJINCH O-pasHoMy. O
HaKO IOCTENeHHO (POPMUPYIOTCS O0IIue METO/Ibl Pacyuera, aHAII3a
U cUHTe3a cieidmux cucreM. Kitaccmdeckas Teopus Iereil craJa
ITOCTEIIEHHO MTPEBPAIATHCA «B UUCTO MATEMaTUIECKYIO JTUCIUILIN-
Hy, KOTOpast OIepupyeT ¢ abCTPaKTHBIMU CTPYKTypamuy |3, c. 870],
U CIENUAJIM3UPOBAHHBIN pas3zes 3HaHusA Oojiee IMUPOKON Hay4IHOM
JIACITUTLIMHBI — Teopun cucteM. «OTIMYUTeNbHON TepToit Teopun
CUCTEM sIBJISIETCH €€ BCEOOIHOCTh M aDCTPAKTHOCTDL, TO, UTO OHA
MaTeMaTUYeCKU PaCCMaTPUBAET CBOMCTBA cuUcTeM, a He uX dusnde-
ckyto dhopmy. Takum 0O6pa3oM, JJis TEOPUU CUCTEM HEBAXKHO SIBJIsI-
€TCsl JIM CACTEeMa 3JICKTPUYCCKON, MEeXaHUICCKON MM XUMUYECKOM.
[MaBHBIM SBJISIIOTCS MATEMATHUIECKHE COOTHOIICHUS MEXKJy Iepe-
MEHHBIMH, OIUCHIBAIOIIUMHE MOBejieHne cucreMbl» [10, c. 878] (cm.
takzke |39, p. 18-51]). B nepuos cranosienns TAP yxe nossuimincs
TaKMe KJIACCHYECKUE TEeXHUYECKUE HAYKM, KaK, HAIPUMEDP, TEOPUs
MEXaHU3MOB U MAIUH U TEOPETUYIECKas PaUOTEXHUKA U JIEKTPO-
Texauka. [losTomy ee popMupoBaHUe OCYIIECTBIISIOCH B JIBYX OC-
HOBHBIX HAIIPABJIEHUSAX: BO-IIEPBBIX, 38 cUeT 0000IIeHns y2Ke BbIpa-
OOTAHHBIX B 3TUX JUCITUILITHAX TEOPETUIECKUX CPEJICTB U CIIOCODOB
peIleHs TUTIOBBIX 33/1a49 M, BO-BTOPBIX, B IIAHE PA3BUTUS €IUHOTO
MaTeMaTUIeCKOro almapara.

Ilepsoe Hanpasaerue paspepHysoch npumepno B 40-50-x rr.
XX Beka, ¢ OIHOI CTOPOHBI, Ha 0a3e 00OOIIEHUS Pa3spPabOTAHHBIX
B TEOPETUYECKON PAJUOTEXHUKE CIIOCOOOB aHAIN3a IJIEKTPUIECKUX
Herneil ¢ MOMOIIBIO TaK HA3BIBAEMbBIX SKBUBAJIEHTHBIX CXEM U COOT-
BETCTBYIOIIUX IKBUBAJEHTHBIX IpeobpasoBanuii [16], a ¢ apyroit
CTOPOHBI, I KJacCuUKAIUU U CTPYKTYPHOT'O aHAJIN3a CUCTEM
ABTOMATUYECKOrO PEryJIMpOBaHusl (JMHAMUYECKUX Tereii) ObLim uc-
IT0JIb30BAHBI 1 00OOIIEHBI METOIbI KJIACCU(DUKAIINYA U CTPYKTYPHOTO
aHaJIN3a MEXaHU3MOB, BbIPDAOOTAHHBIE B TEOPUU MEXAHU3MOB JIJIst
nccsieioBanus KuHeMarndeckux reneii [8]. Ilpu srom cranm «1mosb-
30BaThCS TEPMUHAMEU MEXaHUKH B Oojiee ODINEM CMBIC/IE, PACIIPO-
CTpaHsis UX M Ha WHBbIe JUHAMHUYECKHe cucTeMbl» |7, c. 5| (oM.
Takxke [24]).

B 0606mennbix crpyKTypHBIX cxemax TAP maercs emmroobpas-
HOE OIHUCAHME CHUCTEM aBTOMATHIECKOI'O PeryInpOBaHUs HE3aBUCH-
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MO OT KOHKPETHOT'O KOHCTPYKTHBHOI'O BOILIOIIEHUSI W THUIIA ITPO-
TEKAIOIIero B HUX €eCTeCTBEHHOI'O IIPoIlecca — THUIPABINIECKOTO,
JIEKTPUIECKOTO, MEXaHWIECKOTO WM ITHEBMAaTHYeCKOoro. Bce 3Tn
CUCTEMBI C MaTEMATHUICCKON TOUYKU 3PEHUST SABJISIIOTCA TOTOOHBIMU:
<...3JIEMEHTHl PETYJISATOPOB CTPOSITCS Ha MPHUHIIAIIAX HCIOJIH30Ba-
HUS SJEKTPUYECKON, TEIJIOBONH M MEXaHUIeCKOH suepruu. ... Tem
He MeHee XapaKTep MPOIECCOB, MPOTEKAIONINX B CHCTEMaX aBTOMAa-
TUYIECKOT'O PETYJINPOBAHUS B IIE€JIOM U B OTJEJIbHBIX dJIeMEHTAX IEIn
peryJmpoBaHus, BO MHOTOM aHajorndnbl. Maremarudeckoe ormca-
HUe 3TUX IPOIECCOB OKA3bIBAETCS OMMHAKOBBIM JIJIsI CAMBIX Pa3HO-
00pa3HbIX YCTPOMCTB HE3aBUCUMO OT MX KOHCTPYKIIMH U ITPUHIIATIA
neiicrBusi» |14, ¢. 10-11]. ITpu co3manuu KOHKPETHOrO yCTPOHCTBA
JJIsI BBITIOJTHEHUSI OIIPeIeeHHON (DYHKINN C 3aJaHHBIMUA TapaMeT-
paMu HeOOXOMMO IIEPEBECTH 3TH, B OCHOBHOM (pU3UUIECKUE, TAHHDBIC
Ha MATEMATUYIECKUIl sI3bIK U 3aTEM PEIlaTh 33/1a9y 38 MTUChMEHHBIM
CTOJIOM TaK, YTOOBI IOJYYUTh HYKHbIE PE3YJIbTaThl B HAUJIYUIIei
cucremMe aBTOMaTnIeckoro peryiuposanust [24]. Ilpuuem kpurepuit
Ka4vecTBa TaKOi cHucTeMbl (DOPMYJIUPYETCs MaTeMaTUdecKu, a pe-
aJIm3aIst MOYXKeT ObITh B BHJIE CAMBIX DPa3HOOOPA3HBIX KOHCTPYK-
uit. DKBUBAJIEHTHAS JIEKTPUIECKAS MOJETb CJIOXKHOTO THUIPABIIN-
JeCKOT'0 YCTPOWCTBA, MO3BOJILAIONIAsI JATh €ro yIPOIIEHHOe IIPe/I-
cTaBjieHHe, U Ipeobpa3oBaHue ee B OJIOK-CXEMY, KOMIIOHEHTBI KO-
TOPO# BBIPAXKAIOT aJredpandecKn MATEMATHIECKHE COOTHOIIECHUS
MEXK/Ty BXOJIOM M BBIXOJIOM, OblLita pazpaborana Bpaynom u Kowmi-
6estom B 1948 1. 38, p. 112, 137] (mmr. mo: |28, p. 33]).

OnanM n3 Baskuedimmx npmtoxkenunit TAP, mm, kax ee Ha3bIBaIOT
B 3alaIHOil JINTEepaType, TEOPHU CEPBOMEXAHU3MOB, CTAJIa PaJuo-
JIoKanusi. PauosokaiionHble CTaHIMN COeIUHIIN B cebe CJIOKHbIE
9JIEKTPOHHBIE U SJICKTPUIECKUE CHCTEMBI C HACTOJIBKO K€ CJIOZKHBI-
MH MexaHudeckumu 6s1okamu. Jljist yrpasiieHus, Halpumep, CJI0kK-
HBIM J[BHKEHHEM Da/IOJIOKAIIMOHHOIl aHTEHHBI CTAIN pa3padaTbl-
BATbCsl CHAYAJIA AHAJIOTOBbIE ABTOMATUYECKHE CJIEJISIIIIE CHCTEMbI
(cm., manpumep: [21]).

Bmopoe nanpasaerHue HaIaI0 aKTHUBHO Pa3padaTbIBATLCS C
50-x rr., korga 3agadamu TAP szaHsanch MareMaTHKH, 4TO CIIO-
cOOCTBOBAJIO OBICTPOMY Pa3BUTHUIO JIMHEIHOW TEOpUM yIIPaBJICHUS.
B pesyabrare 6pL1m pa3spaboTaHbl €IMHBIE MaTeMaTUIeCKUE MeTO-
Jbl aHAJM3a U CUHTE3a CHCTEM aBTOMATHUYECKOTO PEryJIUPOBAHUS
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[IPAKTUYIECKH JIIODOI0 THIIA HE3ABUCUMO OT CIIOCODA UX WHIKEHEPHOIT
peasmmzaruu. «llo-BuamMoMy, TeOpHsT aBTOMATUIECKOTO PEryJIpPO-
BaHUs €JIMHCTBEHHAs 00JIaCTh TEXHUKH, [EJIECO00PA3HOCTh KOTOPOit
00yCI0B/IEHa, HE ODIIHOCTHIO PEITaeMbIX ITPOOJIEM UM MAIIUH, ¢ KO-
TOPBIMU TPUXOJIUTCA UMETH JIeJI0, & C MaTeMaTUYeCKUMU MeTO/a-
mu» 2, c. 3.

st obecnievenus scpdpexkTuHOro PyHKIMOHNPOoBanust TAP Heob-
XOAUMO OBLIO JIMKBUIMPOBATH PAa3pPbIB MEXKIY TaKUM €IMHBIM
MaTeMaTUIeCKUM OIMUCAHUEM U PA3HOPO/IHBIMU IIOTOYHBIMU U CTPYK-
TYPHBIMH TEOPETHIECKAMH CXEMaMU, K KOTOPBIM OHO IPUMEHSIJIOCH.
Takue cxeMbl 4acTO 3aMMCTBOBAJIUCH U3 COOTBETCTBYIONIUX TEXHU-
JeCKUX HayK 0e3 KaKOi-inbo mepecTpoiiKu. DTo IPUBEJIO K BbIIe/Ie-
HUIO 0CODOTO 3BEHA — PEryJIsiTOPA — MEXaHWIECKUX, MUJIPABJINYIE-
CKUX, 9JIEKTPUIECKUX U T.II. YCTPONCTB, K KOTOPBIM HauboJjiee Xopo-
110 IIPUMEHNMBI JIAHHBIE METOJIBI, KaK 00bexTa ncceqopannsa TAPS,

PaszBuBatorcs o0Iiye MeTO/bI MCCJIEIOBAHUSA DPA3IUIHBIX THUIIOB
PEryJISITOPOB, COCTABJISIOTCS CPABHUTE/ILHBIE TAO/IUITHI SKBUBAJICHT-
HBIX MEXaHUYECKUX, JIEKTPUIECKUX U MUIPABINIECKIX PEryJIsITOD-
HBIX CXEM U WX YaCTOTHBIX XapaKTEePUCTUK (CM., Hampumep |52,
s. 256-257|). IousiTusi, HPUHIUIIBI AHAJM3A U MATEMATHIECKHUH all-
mapat, pa3BUThIE MEPBOHAYAIBHO B onHoit n3 dacreit TAP, manpu-
Mep, JIJIsi UCCJIeIOBAHUST PETYJIATOPOB B TEOPUN IJIEKTPUIECKUX 1€~
Ieil, HAIIIM TPUMEHEHUE B IPYTUX ee 00JIacTHAX. ITO CTUMYJIUPOBa-
JIO pa3BUTHE 0COOBIX CTPYKTYPHBIX CXeM, ODOOIIEHHBIX 0 OTHOIIIEe-
HUIO K YaCTHBIM TEOPETHYECKUM CXeMaM TEOPHUH MEXAHU3MOB, T€O-
PETUYECKO PAJMOTEXHUKU U JIEKTPOTEXHUKHU, THJIPABJIUKA U T.]I.

st anasim3a 0600IIEHHBIX CTPYKTYPHBIX CXEM CTAJIA IPUMEHSITh-
cs1 TaKue MaTeMaTHYeCcKWe MeTOJbl, KaK Teopusi rpadoB, BEKTOP-
HBIIl aHaJM3, TEOPUsl MATPUIl ¥ T.II. (CM. HA DHUC. 8 pean3aIuio
MATPUYHOIO yPABHEHUsI B BUJIE TAKOW OJIOK-CXeMbI). «ZI3bIK 1 cxe-
MBI, UCIIOJIb3yeMble JJIsI aHAJIN3a CUCTEM aBTOMATHIECKOrO PEryJiu-
pOBaHWUSsI, yBeJU OT (DUBUIECKUX CUCTEM B CTOPOHY CHCTEM, IIPOCTO
OTIHMCHIBAEMBIX C TIOMOIIHIO PA3pabOTAHHOTO MeTas3bIKa. . . . OmHaKko
OJIOK-CXeMbI U MaTeMaTudecKne abCTPaKIUu JaJii HeUTO OOoJIbIee,
YeM IPOCTO CPEJICTBA KOMMYHHUKAIUU. ...MOJIEJIUPOBAHUE Clesa-
JIO CHCTEMBI ABTOMATHUYIECKOTO KOHTPOJIsi 0OJiee JOCTYIHBIME JIJIst

STIpumMepnl pasim4HON pean3anuu KoJae6aTebHOTO 3BeHa, — (yHKINOHAIb-
HOTI'O 3JIEMEHTa CUCTEM aBTOMATHYECKOIO PeryjmpoBaHus cM. B [14, c. 17].
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caoxkHOM MareMaruku. Ho, moxaJyit, HanboJiee BayKHO TO, YTO OHU
MTO3BOJIMJIA PEIIATh Telephb mpobJyieMbl Ha OyMare, a He B J1abopaTo-
pun. C TOMOIIHI0 aOCTPAKTHOI'O MOJAETUPOBAHHUST CTAJIO BO3MOXKHBIM
HCCJIeI0BATH HOBBIE pa3pabOTKU ¢ TOUKU 3PEHUsI CTaOMIBHOCTH, OIl-
TUMUBAINAN, KUBY9IECTH, AJAITUBHOCTU W JIPYTUX CBONCTB CHCTEM
perynupoBaHusi 6e3 obpaleHust K (pusmIecKkuM cucreMams. Mate-
MaTHUIECKOe MOJEJIUPOBAHUE TO3BOJIMIO abCTPAarnpoBaTh PEIeHne
UHZKEHEPHBIX PO6JIeM 0T criocoboB ux dusndeckoii peannsanuu |28,
p. 33,34].

u(t) xA(t) y(t)
s F—@——{1] <]

P
(<o)

Puc. 8

CxeMa ONTHMAIBHOTO PEryJIsATOpPa, HOCTPOEHHOTO HA OCHOBE MATPUYHOTO
ypasHeHust [63].

Takoit MeTOZ CTPYKTYPHBIX IIPEOOPA30BAHUN CXEM ABTOMATHUIE-
CKHUX CHCTEM W aJeKBATHBII UM MaTeMaTUIeCKHil ammapar — aJl-
rebpa CTPpYKTYPHBIX peobpasoBaHuii — OBLT pa3paboTaH akaeMu-
koM B.H. IlerposbiMm. B cBoeit kparkoit u sjerantnoii padore «O
ITOCTPOEHUU U TIPEeOOPA30BAHUU CTPYKTYPHBIX CXEM», BBIITOJIHEHOM
oz, pykoBocTBoM akajgemuka H.H. Jlysuna, on nmumer: «IIpu ana-
JIM3€e U CUHTE3€ PA3JINYHbIX aBTOMATUYECKUX CHCTEM (peryaupoBa-
HUsl, YIPABJIEHUsI, CJIEJISIIIIX, TeJIeMEXaHUUYeCKUX 1 T.II.), B 0COOEH-
HOCTH KOI'JIa, PACCMATPUBAIOTCS CJA0YKHBIE CUCTEMBI, OOJIBIIIOE 3HAaTe-
HUE UMEET sICHOE IIpe/icTaBjeHne 00 UX CTPYKTYpe, TUHAMUIECKUAX
CBOICTBaX OTIEIbHBIX 9JIEMEHTOB U UX B3anMojeicTsun . . . OHaKO,
HACKOJIbKO HAM M3BECTHO, HE CYIIECTBYEeT METOUKHU ITOCTPOEHUSI JI0-
CTATOYHO YJOOHBIX W HAIVIAJHBIX CTPYKTYPHBIX CXEM, KOTODPBIE He
TOJIBKO d)I/IKCI/IpOBaJ'H/I 6bI HaJim4due OTAeJ/IbHbIX 3JIEMEHTOB B CHCTE-
Me W CBgA3€el MeXKIy HUMU, HO 0TOOparKai Obl JTUHAMUYIECKHIE CBOM-
CTBa 9THUX 3JIEMEHTOB M XapaKTep BO3JEHCTBUS WX JIPYT Ha JPYTa.
B macrosmeit pabore mesraeTcst MOMBITKA HARTH CIIOCOO TOCTPOEHIS
MOAOOHBIX cXeM ... CTpyKTypHBIE CXeMbI CIIOCOOCTBYIOT HALJISIIHO-
My IIPEJICTABJIEHUIO O XapaKTepe U CTPYKTYPE CHUCTEMBI, 00JIerIaior
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aHaJIN3 CJIOYKHBIX CUCTEM W CPDABHEHUE PA3JIMIHBIX CUCTEM U BapUaH-
TOB UX MEXKJy COOOM, Mai0T BO3MOXKHOCTD IIPOU3BECTU KadIeCTBEH-
HYIO OIIEHKY CHCTE€Mbl — yCTAHOBHUTH HAJUYHE YKECTKUX M TMOKUX
0OpaTHBIX CBdA3€H W JIPYrux BO3ACHCTBHUil B CHCTEME, YCTAaHOBUTD
aCTATUIHOCTDb MW HAJWINE CTATU3MAa CUCTEMBI M, KDOME TOT'O, 1103~
BOJIAIOT HPOBECTU CTPOIYI0 U OOOCHOBAHHYIO KJIACCU(DPUKAIIUIO aB-
TomaTuyueckux cucreM» [19; ¢. 1146, 1162]. Takoro pona o6obienune
B CTPYKTYPHBIX CXeMaX aBTOMAaTHYECKOT'O PeryJnpOBaHUs OTKPHI-
JIO TIEJIYIO CePUIO MCCJIeOBAHN, HAIIPABIEHHBIX HA aHAIu3 00Ieit
CTPYKTYPBI CJ0XKHBIX CUCTEM, HE3ABHUCUMO OT CIIOCODA UX peaIr3a-
muu (cM. puc. 9).

r=W(s)
4 W s} 4

Puc. 9
W306pakeHne 3JIeMEHTOB CTPYKTYPHBIX CXeM: G — JIMHEWHOEe 3BeHO; 6 — PYyHK-
IMOHAJIBHBINA Npeobpa3oBaTesb; 6 — y3edq; 2 — cymmarop; W(s) — mepema-

rouHas PyHKuus; y,U, 2 — BXOAHbIE BO3JIEHCTBHUsA (CHUTHAJDBI); & — BBIXOJHA
BesimunHa (curHasn) [6].

OILHI/IM N3 TaKnUX H&Hpa.B.HeHI/Iﬁ 6BI.HI/I aBTOMaTU3UPOBaHHbIE CH-
CTEMBbl YIIPaBJACHUA HPCANPUATAAMUA U OTPACIAMUA IIPOMBIIIICHHO-
CTH, KOTOpbIe BHeApAanch B 70-e TT. MPOMIJIOTO BeKa KaK B Ha-
meil crpaHe, Tak U 3a PyOEKOM, IPEXK/Ie BCEro Ha IIPEIIPUSTH-
AX BOCHHO-IIPOMBIIIJIEHHOI'0O KOMIIJIEKCA C MEJIbI0 OITUMU3AIUNA €ro
BECbMa JIOPOT'OCTOANIEH U CJ0XKHOIT MHOIOYPOBHEBOHN NeATEJIbHOCTU.
3/1eCh TEPBOHAYMAJILHO TOCIIO/ICTBOBAJIO KHOCPHETUIECKOE TTPE/ICTAB-
Jienne 00 yIpaBeHUN KaK PEAKIUMH YIIPABJSIONIEr0 BO3/IEHCTBUS
Ha OTKJIOHCHUSI PEryJIMPYEeMO# BeJIUYNHEI OT 3allJIaHUPOBAHHOIO Pe-
3yabTaTa. ITO OLIIO CBSI3AHO C TeM, UTO B JAHHYIO OTPaC/b MPHU-
IIIJIX B OCHOBHOM HMHXKEHEPbl, BOCIIUTAHHbIC Ha IPEACTABJICHUAX TCO-
pUM aBTOMATUYECKOTO PEryJIMpOBaHUdA, IOKa3aBIIeHl CBOIO YCIHEII-



Jloruka u TeXHHKAa: OT TEOPUM SJIEKTPUYECKUX IENE. . . 113

HYIO IIPUMEHMMOCTDb B cdepe IMPOEKTUPOBAHUS YNCTO TEXHUIECKUX
cucteM. [IpennpusaTust *Ke 1 B ele OOJIBIITEH CTEIIEHN OTPACIN TIPO-
MBINIJIEHHOCTH W WX CHCTEMBI YIIPABJIEHUs IIPEIACTABIIAIOT CODOI
CJIOXKHBIE CONUAIBHO-9KOHOMUYIECKNE CHCTEMBI, JIJIsi OIMUCAHUSA KO-
TOPBIX KOHIIENTYaJIbHBIX CTPYKTYp TAP u naxke kubepeHeTuKy oKa-
3aJ10Ch HEJOCTATOYHO.

O/1HO#1 M3 UHTEPECHBIX JJIS HAIIEH TEMbI HOMBITOK AJITOPUTMUIYE-
CKOT'O OIMCAHUsS CJIOYKHBIX BUJIOB yIIPABJIEHUYECKOU JesITeIbHOCTH,
HOJJIeXKAIell aBToMaTu3aluu, 0bLI0 co3zanue (HGopMyIbHO-OIEPa-
TOpHOTO si3blka, B MHCTHTyTe KubepHeTnkn AkajeMun HayK
YCCP, mo3BoJisiBIIIEro B yHUQMUIIMPOBAHHOM BUJIE OIUCATH JeHCTBO-
BaBIIIKE U HOBbIE OPraHU3aIMOHHbIE TIPOIE Ly bl (1101pobHee cMm. [26]).
B cBsi3u co cBepThIBaHUEM NIPABUTEIHLCTBEHHON IIPOrPAMMBI pa3pa-
6otk ACY, KoTopast ObLIa TECHO CBsi3aHa C IJIAHOBOW KOHOMU-
KOIi, MCCJIEIOBAHUS B 3TOM HAIIPABJEHUU HE TOJIYyJUIU JajIbHeil-
mero pa3putus. OJHAKO 9TO CTUMYJIUPOBAJIO CEPUIO UCCJICIOBAHMIT
abCTPAKTHOTO YPOBHSI — TaK HA3bIBAEMOI'O CTPYKTYPHOI'O AHAJIU-
3a, HAIIPABJIEHHOTO HA UCCJIEIOBAHUE OOIIEH CTPYKTYPBI CJIOKHBIX
cucreM. JIJist 5TOT0O CTaIl TPUMEHSIThCSI COBPEMEHHBIE MaTeMaTH e~
CKHe CPEJICTBA, IPEXK/JI€ BCEI'O TOIOJOIUIECKIEe METO/IbI, HAIIPUMED,
Teopus rpadOB, BEKTOPHBIA aHAJN3, 8 TAKXKE TEeOPUs. MATPUIL U T.]I.
[Ipu cTPYKTYPHBIX UCCIIEIOBAHUSAX CUCTEM ABTOMATHYECKOTO PEry-
JINPOBAHUST «B HUX HE OCTAETCsI MHOTO COJIEPYKAHUsI, KPOME CBsi3eil,
ux guciia, 1ud@epeHInaTbHOTO MOPSIKa, 3HAKA U KOH(MUTY DAL,
BBISIBJISIIOTCST B3aMMHBIE CBSI3U 3JIEMEHTOB CHUCTEMBI, €€ CTPYKTYpa,
9TO JIaeT BO3SMOXKHOCTh «&IUHOOOPA3HO UCCJIEI0BATD PA3IMIHBIE 110
cBoeil mpupojie cucrembl» [17, ¢. 11-12].

NmenHO TOTPEOHOCTD MOAETNPOBAHNS CJAOXKHBIX IIPOIECCOB U CH-
creM (mpezkje Bcero B cpepe yrnpassieHus: IPOMBIIIIEHHBIMU [1Pe/I-
an/IﬂTHHMI/I7 BeiABHHYIA B 1970-€ rr. mpobjeMy co3[aHus CIeIu-

"Peun 111 0 MOJEMPOBAHIN HH(DOPMAIMOHHBIX TIPOIECCOB HA IPEIIPUSITAY
B YCJIOBUAX HOBOH OPHEHTAIMU SKOHOMHUKHU IPEIIPUATUSA Ha TPUMEHEHNE KOM-
MLIOTEPHOI TEXHUKH, TIOCKOJIbKY JII000€ MPEIIPUATHE CTAI0 PACCMATPUBATLCS
HE IPOCTO Kak Gopokparmyeckas B cmbicyie Makca Bebepa crpykrypa, a Kak
cucrema 1o nepepaborke nadopmanun. (Cwm.: [49, s. 5-6]). Ilo mbicim Teope-
TUKOB 3TOHl HOBOW OPMEHTAIIMY UMMHTAIMOHHOE MOJIEJUPOBAHUE JIOJIZKHO TIO-
MOYb CXBATUTh TPENPUATHAE B €IMHCTEE U MCCJIE0BATL €ro o0Iue CTPYKTYP-
HBIE U POIECCyaIbHble (MMEeTCsl B BH/Ly NPOIECC IPOU3BOJICTBA) B3AUMOCBSI3H.

(Cwm. [48,s. 4, 7, 34, 37 |.)
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AJILHBIX MIPOTPAMMHEBIX CPEJICTB TAKOTO POJia MOJIETUPOBAHUS, KOTO-
poe TIOJTyumI0 Ha3BaHue MMUTAIIHOHHOTO MOJeaupoBanus®. «B co-
IMAJbHBIX HayKax, (PU3NIECKNX HayKaxX, HHKeHepun u cdepe O6ms3-
Heca CyIIeCTBYeT MHOXKECTBO IIPOOJIeM, KOTOPBhIE MOT'YT ObIThH BhIpa-
JKeHBI B MaTeMATHIeCKOi (popmMe, HO HET aHATUTUIECKUX METOJOB
it X perennsi. KoMIIbioTepHOEe MOJIeTUPOBaHEe BCe B OOJIbIeit
Mepe MPU3BAHO UCCIEOBAThH TaKue MpobaeMbly. Momenn ClIoKHbBIX
duznIecKnX, SIKOHOMUIECKUX U COIUAJIBHBIX CUCTEM, C OJIHOI CTO-
POHBI, CTAHOBATCS BCe OOJIee MPUOMMKEHHBIMA K PEATLHOCTH, & C
JIpyroii — Bce TpyjiHee GOPMYIUPYEMBIMU B MATEMATHIECKONH (hop-
Mme. Kpome Toro, coziamne KOMIBIOTEPHBIX MOJETEN CTATKIBAIOCD
¢ BOJIBINIMMH TPYTHOCTSIME CO CTOPOHBI CIEIUANCTOB, HEJOCTATOY-
HO BJIQJICIONIIX CPEJICTBAMU COBPEMEHHOTO IIPOrPaMMUpOBaHust (63,
p. 1-3|. Nmenno mosromy BO3HMKJA HEOOXOIMMOCTH DPas3pabOTKH
CIETIMAJILHO IS 9TUX TeJIell 0COOLIX SI3BIKOB IIPOTPAMMUPOBAHMNS,
KOTOPBIE TIOJYIHIN HA3BAHWE AJTOPUTMUIECKUX ST3HIKOB MMUTAIIN-
OHHOT'O MOJIeJIMPOBaHMs, CTaBIIINX CBOETO PO/J1a ITIOCPEIHNKaAMN Me>K-
JIy CTPYKTYPHBIM MPEJCTABIEHUEM CJIOKHBIX CUCTEM W WX OINCA-
HHEM Ha #3BIKAX MIPOUPAMMHPOBAHUS BLICOKOrO ypoBHs. To ecTb
dakTHIeCKn pedb I8 O PA3BUTHU MPOMEXKYTOTHOTO YPOBHS aO-
CTPAKTHBIX TEOPETHUECKUX CXEM MEXKJY CJIOBECHBIM W YHUCTO MaTe-
MaTHIECKUM OIUCAHUIMUI, KOTOPBI MOYKHO OTHECTH K cepe 0cobo-
I'0 KBA3U-JIOTHYECKOTO TIpeIcTaB/Ienus’. KoMIIbIoTepHAs IMUTAIIHST
TaCTO PACCMATPUBAETCS KAK CUMBOJIMYIECKAST CHCTEMa — MTOCPETHIK
MEXKTY OOBITHBIM SI3BIKOM U MaTEeMATHKOMW, MMO3TOMY B XOJIE MOJIE-
JIUPOBAHUS, ITPOIPAMMUPOBAHUS W MOJE/THHOIO SKCIEPUMEHTA BbI-
JIEISTIOTCST CJIETYIOIINE OCHOBHBIE YPOBHU abOCTPAKTHOTO OITUCAHUSI
PEAbHBIX CHCTEM: «KOHIIENTYyabHAsI MOJIEh, JIOTUYIECKAs MOJIEIDb
U KOMIIbIOTE€pHas MoJiesib (IIporpaMMHbIi Koux)» [47, s. 220]. Hac B
JIAHHOH cTaThe Oy/IyT UHTEPECOBATH UMEHHO OCOOEHHOCTU TOCTPOE-
HUsI CPEJIHEro YPOBHs (T.€. JIOTUYeCKOH MOJIen).

OnncesiBacMbIe B paMKax I/IMI/ITa]_[I/IOHHOﬁ IIporpaMmbl TEOPpHUHN CTa-

8 «JIMHTAIMOHHO} HA3BIBAETCSI MOJIEIIb, KOTOPAs BOCIPOM3BOAT BCE JJT€MEH-
TapHBIE $BJIEHUsI, COCTABJISIOMNE (DYHKIMOHIPOBAHUS HCCJIELYEMON CUCTEMBI
BO BPEMEHH C COXPAaHEHHEM HX JIOTMYECKOH CTPYKTYPBI U IIOCJIEI0BATEJILHO-
cru» [12].

TIpuMepoM TaKOro OIMCAHMS MOTYT CIYKHTH OHEPATOPHBIE CXeMbI SIHOBA.
«IlepBoit paboToii, OCBSIIIEHHOM 00IIeil Teopun Mpeodbpa30BaHus aJrOPUTMOB,
sieuitach pabora F0.M. fIHoBa «O sormyecknx cxemax ajgropurmoss [41].
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HOBSITCsI 60JIee TOUHBIMU (9T TOYHOCTH 3aJIA€TCsl 32 CYEeT UCIOJIb-
30BaHUs CHHTAKCHIECKUX CTPYKTYP sI3BIKOB IIPOrPAMMUPOBAHUSI ),
qeM cpOpPMYIUpPOBaHHBIE Ha OOBIYHOM SI3bIKE. B TO Ke BpeMsi oHU
SBJIAIOTCS O0Jiee THOKUMHU, UeM OOBIYHBIM IIYTEM MAaTEeMATUIECKU
dopmasim30BaHble TeOpuu. Bo MHOIMX HayKax, HAIIPUMEp, COIU-
aJbHBIX HayKax, IICUXOJIOTUH, HAYKax O TOBEJIEHUN, T/Ie TEOPUN TPa-
JUIIOHHO HE MOTYT OBITH HACTOJIBKO XK€ (POPMAaTN30BAHHLIMHU 1
TOYHBIMU, KaK MaTeMaTH3UPOBAHHbIE (PU3NIECCKUE TEOPHUHU, TAKOI'O
pozma JormduecKast paboTa MPUBOAUT K IKCILIUKAIINY UX TEOPETHIe-
CKUX TIOJIOYKEHUH U TOHSATHH, BCKPBITUIO Pa3PbIBOB B apr'yMeHTaIlnN
1 0O0CHOBAHUN TEOPETUYIECKUX IPEIIOI0KEHHI, TPOBEIEHNI0 KOH-
CTPYKTUBHOM KPUTHKHU 3TUX TEOPHI.

3 AJIFOpI/ITI/IMI/I‘IeCKI/Ie A3bIKN MMHUTAIITMOHHOI'O
MoOae/IMpoOoBaHMUA

OcobeHHOCTh ITUX A3BIKOB 3aKJII0YAETCST B TOM, UTO KaXKIbIH Ta-
KOl I3BbIK UMeeT TIATEIbHO Pa3pabOTaHHYIO CUCTEMY abCTpaKIuil,
3aKPETJIEHHBIX B COOTBETCTBYIONIEH KOHIIENTYAJbHOM cXeMe U TIpe/I-
CTaBJIAIONIX cOO0H OCHOBY Jjisi popmMasinzaruu. B KadecTse mpume-
pPa pacCMOTPHUM OJWH U3 «CAMBIX YIATHBIX HA TO BPEMsI TTPOOIEMHO-
OPHEHTUPOBAHHBIX A3BIKOB IporpamMuposanusi»> — GPSS (Cucre-
Ma obienesieBoro Moaeaupopanust — General Purpose Systems Si-
mulator). «IIpo6remuoit obimacreio GPSS sBistiorcst cucrembr Mac-
coBoro obciy:kuBanus (cucrembl ¢ ouepessivMu). ... OcHOBOI uMmu-
TaIMOHHBIX aJiropuTMoB B GPSS sBiisiercs qucKpeTHO-COOBITUIHBIIT
MOJXOI. . . ». 1leqbio ero co3manust OBLIO ObecIeteHne MoIb30BaTe-
JisT MHCTPYMEHTOM, KOTOPBI MOT WCIOJH30BATHLCS W HE TPOrpaM-
MucroM. O6Imumii MeTos1 B pa3spaboTKe HMHUTAIIMOHHBIX TPUJIOKEHMI
COCTOWT B TOM, 9TO B KAIECTBE WX OCHOBBI GepeTcst TpocTeifiast Mo-
JieJib, K KOTOPO# 3aTeM J00aB/ISAIOThCSI BCE HOBBIE M HOBBIE JIETAJIH.

GPSS st sToro xoporo npucrocobent?.

10 Ileppasi Bepcmsi cucremsl nosisuiaack B 1961 rony u HasbiBagach GPSS.
Hastee nocenoBaresbHo Apyr 3a apyrom nossunuck GPSS II (1963), GPSS 111
(1965), GPSS/360 (1967), GPSS V (1971). Bce aru Bepcuu 6buin paspabora-
HBI ¥ nojiepkuBasuch pupmoit IBM. Haubosiee ynadnbl 66111 JiBe TOCTETHAE
Bepcud. . .. IlosiBjieHne nepcoHaqbHbIX 9BM U NpUHIMINAIBHO HOBBIX UJel u
IIOJIXO/IOB B3aUMOJIEHCTBHS YesioBeka ¢ 9BM me moryo e orpasurbes vHa GPSS.
OH HECKOJIBKO yTPATHUJI CBOIO IIPUBJIEKATEHLHOCTD. [10s1BU/IMCH HOBBIE CHCTEMBI
MOJIEJINPOBAHUsl, UCIOJIb3YIONMEe BO3MOXKHOCTU HOBOW TE€XHMKH — OII€PATUB-
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CrpykTypa MozeupyeMoit cucrembr onucbiBaercs B GPSS B dhop-
Me BJIOK-CXeMBI, BBIYEPUEHHON U3 3apaHee OlpeIeIeHHbIX CTaHIapT-
HBIX O10KOB. KaxKaplit Tum 6/10Ka mpejacTaBisger coboii crernudn-
YECKYIO JIeSTENbHOCTD, T.e. XapaKTepPU3yeT HEKOTOPYI0 Oa3UCHYIO
OIIepalnio, KOTopasi OCYIIecTBjsgeTcsd B cucreme. Hambosiee Baxk-
HBIIl KJIACC OOBEKTOB — 9TO TPAH3aKThI, KOTOPhIE JBUXKYTCA B CHU-
cTeMe, MPOU3BOJSA PsJi BO3JEHCTBUI Ha €e CTATHYECKHE SJIeMEH-
ThI (CcHCTEMHOE 06OPYIOBAHUE) — YCTAHOBKHU (CPEJICTBA OOCIIY KUBa~
HUsI, YCTPOICTBA JIsL TIOCIIEIOBATEIBHOM 00pabOTKI TPaH3aKTOB),
xpaHumia (HaMsATh, CKJIaJl — CILy?KUT MapasuleIbHOl 00paboTKe
TPAH3aKTOB) M JIOPMYECKUE TIEPEKJII0UATEN, BBIIOIHSIomNe (BhyHK-
[MI0 PEryJIsiTOPOB IIOTOKOB B MOJIEJIM U UMEIOIIUE JTBA COCTOSTHUS
(«BKIOUEH» W «BBIKJIIOUEH» ). «S3p1k GPSS npecrasisier coboit nu-
TEPIPETUPYIOINILYIO S3BIKOBYIO CUCTEMY, IPUMEHSIONLYIOCS JJIs OIU-
CaHUsl IPOCTPAHCTBEHHOIO JIBUKEHUsT OOBEKTOB. Takue JquHaMUIe-
ckue 00bekThl B GPSS HasbiBaloTcst TpaH3aKTaMM U [IPEJICTABIISIOT
co00i1 371IEMEHTHI TOTOKA. B Iporiecce MMUTAIINYA TPAH3AKTHI ‘CO3/1a-
oTCsT’ ¥ “yHUYITOXKAIOTCS . . .. KaxK bl Tpan3akT nMeeT HaOOpP Ia-
pamerposy [12]. TTogo6HO peasibHOMY OOBEKTY, MEPEMEIIAIOINIEMYCsI
B MOJIEJIMPYEMONl CHUCTEME, TPAH3AKT COBEPINAeT JBUKEHUE UYepe3
IpOTPaMMYy, BBIMIOJIHSIS T€M CaMbiM ee oneparopbl. Jlis wabioe-
HUsT 3a (PYHKIMOHMPOBAHUEM MOJIEJIM HUCIIOJIb3YIOTCS CTATUCTHYIE-
CKHE 3JIEMEHTBI sI3bIKa, K KOTOPBIM OTHOCSITCsT 09epein (BeiLyT moji-
CUeT CpeHero Juciia 3a1epKaHHbIX TPAH3AKTOB U CPEIHEN TPOI0JI-
JKUTETHHOCTU TAKUX 3aJePZKEK) U TabJIUIIbI, KOTOPbIE HCIIOIb3YIOT-
cs IS UCCJIE/IOBAHUST IACTOT JIIOOOW CIydaiiHON BEJUYUUHBI. Y 9eT
odepesieit cocTaBjsieT OIHY W3 OCHOBHBIX (DYHKIIMI 9TOM CHCTEMBI
MOJIEJIMPOBAaHUSI, TPUIEM «OCHOBHBIE BBIXOJHBIE JAHHBIE, TAKHE KaK
oYepei U CTATUCTUKA, IOJIyYalOTCs aBTOMATHYECKH 0e3 KaKOro-
b0 nporpammupoBanus> 34, p. 569|.

HOCTh, WHTEPAKTUBHOCTDb, HATJISTHOCTH NMpHW pa3paboTKe MOJesiell W mpoBee-
HUU uccienoBanuii. Ho, npoiiiss HeJlerkuii 1y Th 11epeoCMbICIIEHNUST U A Al TaIliA
K HOBbIM ycjoBusiM, GPSS Bbikui. OrpoMHBIN TOTEHITUAI, 3aJI0KEHHBIA B aJI-
TOPUTMAX JINCKPETHO-COOBITUITHOTO TIOIXOa K MOJETHPOBAHUIO, NUCK/TIOUNTE b~
HO JIAKOHWYHAsI MPOOJIeMHAasl OPUEHTAINs S3bIKA U SHTY3Ha3M Pas3paboTUInKOB
MMO3BOJIUJI 9TO CJIEJIaTh. ... TakuMm obpaszom, GPSS akTuBHO pa3BUBaJICSI U pas3-
BUBAaETCs. ...B mocieqnue rogpl B CBSI3U ¢ BO3poxkKaeHunem murepeca K GPSS
HAYAJIN HOSABJATHCS MHOIO HOBBIX y4Ie6HO-METOUIecKnX Marepuaioss» [9]. Om.

rakxke [23, [27, 40].



Jloruka u TeXHHKAa: OT TEOPUM SJIEKTPUYECKUX IENE. . . 117

Inapubiv s GPSS sBiisiercss mmuTrpoBaHue mporeccoB OyHK-
[IMOHUPOBAHUSI CUCTEMBI, OITICBIBAEMBIX OJIOK-CXEMOI, KOTOpast (hak-
TUYECKU MIPEJICTABIISIET COOO0M TIOTOYHYIO TEOPETHIECKYIO cxeMy. Bio

KH 3TOM CXEeMBbl, CBI3aHHBIE CO CTATUIECKUMU dJIEMEHTAMU, Xapak-
TepU3yIOT ONpPeJIeIEHHBIE COCTOSIHNST CUCTEMBI B IIpoltecce ee pyHK-
[MOHUPOBAaHUSA, & OJOKM, CBI3aHHbIE C TPAH3aKTaMU, — CBSI3U IIe-
pexoia MeXJIy 3TUMHU COCTOosiHusIMU. JIuauu, coepuusioniue 6JI0KH,
VKa3bIBAIOT IIyTH JIBUKEHUS TPAH3aKTOB B CUCTEME, T.€. OIIUCHIBAIOT
[TOCJIeIOBATEILHOCTD IIPOUCXOISIIIX B Heil cobbliTuil. Onucanmne Mo-
JieJid B BHJIE OJIOK-CXEMbBI AaBTOMATHIECKH [IEPEBOIUTCS B MAITUHHY O
KOJIOBYIO MO/IeJIb, IIPEJICTABIIAIONLYIO cOO0i (DyHKIMOHAIBHYIO (Ma-
TEMATHYECKYI0) TEOPETUIECKYIO CXeMy. B TO 2Ke BpeMsi KazKJIoMy U3
3JIEMEHTOB MOJIEJII MOTYT COOTBETCTBOBATH PA3JIMIHBIE PeabHBbIE
0OBEKTHI: YCTAHOBKA MOXKET O3HAdaTh Kaccy B OAaHKE WJIM HpHIaI
B HOPTY, XPAHUIUIIE MOXKET OBITH JIOPOTOMl MJIN TaBAHBIO, JIOTHIYE-
CKUI TIePeKJII0YaTe/ b — peJjie WIN CBeTO(MOPOM, a TPAH3AKTHI — aB-
TOMOOMJISIMU, CytaMu Win coobieHustMu. OTHOIIEHUST MEXK Y HUMUI
OTPAaYKAIOTCS B «OUEPEIsTXy> U «TabIUIaxs.

Ha puc. 10 npuBoguTCst IpUMeEp IIOTOYHON CXEMBI JJIs IPOCTEli-
mIeit TOpTOBOii cucreMsl [15], HO 9T0 MOXKET OBITH U OLHICAHIE AJIrO-
pUTMa IPOEKTUPOBAHHSI UM IIpoliecca 0OpabOTKY JeTaseil Ha Ipo-
MBIIIIEHHOM IIPEJNPUSTUR. AJTOPUTMUYECKUI SI3BIK MMUTAIIOH-
Horo mozesuposanns — GPSS — «sBisleTcst HHCTPYMEHTOM, KOTO-
PbLil HHYKEHEP-CHCTEMOTEXHIK MOYKET HCIIOJIb30BaTh [Jlsl KOHCTDY M-
poBaHusi CIIOCOOHON K CAMOPA3BUTHUIO MOJIEJIH M MAHUILYTHPOBAHIS
et0. OH MOKeT ObITb HCIOIB30BaH JIJIsl MOJEINPOBAHUS COBEPIIIEH-
HO Pas3in4HbIX (usndeckux cucreM». OJHAKO BayKHO yIUTHIBATE,
4TO JIIOOBlE TaKWe MOJENN HE B COCTOSIHUM IOJIHO OTPayKaTb OpH-
runai. «Mogenuposanie — 910 He Konmposanue. VMuranuonmas
(I MaTeMaTHIecKasi) MOJENb PACIOJIAraeT OTHOCUTEILHO HEGOIIb-
MMM 9HCJIOM CBOHCTB, KOTOPBIE COOTBETCTBYIOT (IIPaB/a, BCETJa C
LOMOIIBIO AIIIPOKCUMAIINI) MOJAEIHPYeMOil peaJbHOCTHy. Moeb,
BBIpasKeHHAs! B II0J00OHOM $I3BIKE, CJLY2KUT OCHOBOIT [JIsI IPOBEICHIS
KOMITBIOTEPHBIX 9KCIIEPIMEHTOB (T.€. BapbHPOBAHHS HapaMeTPaMI
MoJienn) u cbopa CTATUCTHICCKUX JAHHBIX JJIS IIOCJAEYIONIEro Ux
cpaBHHUTEJILHOIO aHajmu3a |58, p. 33-35].
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[eHepMpoBaTb TPaH3aKTbI (Cyaa) B cpegHem yepes
Kaxaple 32 eAnHULbI BpemeHu (Yaca).

MocTaBuTb TPaH3aKT (CyaHo) B ovepeab 1, ecan
QUEVE @ ycTaHoBKa 1 (npuuan) okasanach 3aHATOA.

3aHATb ycTaHoBKY 1 (Npuyan), ecam oHa cBobogHa,

SEIZE A MAM 3aHATL ee, Koraa oHa ocBoboauTCA.
WUCKNOYMTb TPAH3aKT (CyaHo) n3 oyepeam 1, T.K. OH
DEPART @ 60/blUe He ¥KAEeT, NOKa 0CBO6OAMUTCA YCTaHOBKA 1
(npuyan).
MepenBuraTb 4acbl, NOKA HE OKOHYUTCA
ADVANCE
25+ 20 obcnyKMBaHMe TpaH3aKTa (pasrpyska cyaHa),

KoTopoe 3aimeT 25+20 eanHUL, BpemeH#u (Yacos).

RELEASE OcBo60ANTb ycTaHOBKY 1 (npuyan).

AV4
Brectut B Tabanuy 10 nonHoe Bpems,nposegeHHoe
TABULATE
TPaH3aKTOM B cucteme (CygHOM B MOpTy).

YHWUUTOXKMWTb TPAH3aKT (CYAHO NOKMHYO NOPT).

Puc. 10

IIpencrasienne xu3Hu Mozesu (IIOpTa) KAK TeYeHHE BPEMEHHBIX TPAH3AKTOB
(cyzoB), IPOABUTAIOIIUXCS B MOZE/IH 1 OOCITY ZKUBAIOIIUXCS B MTOCTOSHHBIX YCTPO-
crBax (HOPTOBBIX TepMuHATax) [15, c. 475]. YcioBHble 0603HaUeHUsT HA BIIOK-
munarpammax GPSS (ITogpobGree cm.: 37, 55, 61]): GENERATE — Tenepupy-
€T TPaH3aKThl 4epe3 A eauHul] BpeMeHu, MOauUIMPOBAHHLIX B ¢ 3amepxk-
koii C, D rpanzakros, ¢ npuopurerom E, dopmarom FB; QUEVE — O6ecrie-
quBaeT 3aHaTue B mect B ouepenu A; SEIZE — 3anumaer ycTpoiicTBO ¢ HO-
mepoMm A; DEPART — O6GecnieuuBaer ocBob6oxKaenune B odepeau A B emqunuis
ADVANCE — 3agepxusaer Tpan3akT Ha Bpems A+B, ecim B — const, umm
A-B, ecsiu B — dyukimusa; RELEASE — OcBoboxkgaeT ycTpoicTBO ¢ HOMEPOM
A; TABULATE — TaGynupyer 3HadeHusi BXOAAIUX TPAH3aKTOB B Tabiuie A;
TERMINATE — Yuuuroxkaer A TpaH3aKTOB.
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Takum 06pa3oM, CTPOTO OIpejieieHHbIe TOHATHS AJrOPUTMHUYe-
CKHMX $3bIKOB MMHUTAIIMOHHOI'O MOJEJMPOBAHUA IIO3BOJISIOT OCYIIe-
CTBUTH (DOPMAJIU3AINIO PABJIUIHBIX ACIIEKTOB MOJEIN U Peajn30-
BaTb €e Ha KOMIIbIOTepe. B MOHATUSAX aJrOPUTMUYIECKUX ST3BIKOB
UMUTAIIIOHHOTO MOJIEIMPOBAHNS 3aTaeTCS «00pa3y» 00beKTa, JeTep-
MUHUPOBAHHLIA TOI Nn MHON MaTeMaTU4eCcKO Teopueil, nHrepIpe-
Talueil KOTOPO ABJIAETCA JJAHHBIN A3BIK (Haan/IMep, TEOpUEen Mac-
coBoro obctykuBanus). [109ToMy KOHIIENTYaIbHBINH KAPKAC TAKOTO
s3bIKA B 3HAYUTEIBHON CTEIIeHU OIpeJesisieT U 00JIacTh ero IpuMe-
HeHus. /719 ommcaHms B3aMMOCBSI3€l 9JIEMEHTOB CUCTEMBI, a TaKXKe
CHCTEMBI U CUCTEMHOI'O OKPYZKEHUsI U JIJIs ee NepapXuiecKoro npej-
CTaBJIEHUS WCIIOJB3YIOTCH TVIABHBIM 00pPa30M TEOPHUS MHOXKECTB U
HUCYUCJIeHUE IPEeJ/INKATOB.

Ocoboe 3HaveHnE UMHUTAIIMOHHOE MOjiesimpoBanue Ha DBM npu-
obpeTaeT B paMKaxX CUCTEMOTEXHUKI.

4 Jlorm4yeckue cxeMbl B HAHOCUCTEMOTEXHUKE

B cucremorexHuke B OTJIMYHE OT KJIACCHYECKOH TEXHUYECKOH Teo-
PUU MaTEMATUIECKIE CXEMbI CTPOSITCS He TOJBLKO HaJ YPOBHEM IIO-
TOYHBIX, HO U CTPYKTYPHBIX cxeM. B Heil dpopMupyiorcst ocobble
abCcmparmmvle CMPYKMYpPHbIE CTEMBL, TTIPEICTABIIONE coboit 0600-
[IEHNE CTPYKTYPHBIX CXEM TEOPUHM aBTOMATHYECKOI'O PEryIHpOBa-
HUsI, TEOPUH CeTell CBsI3U, TEOPUM CUHTE3a PeeiiHO-KOHTAKTHBIX
CXEeM U JIOTHYECKHX CXE€M BBIYMCIUTEIbHBIX MAIIUH M T.II., KOTO-
pblé PA3BUBAIOTCS B CTPYKTYPHOM AHAJIN3€E CJIOXKHBIX CUCTEM U 1103~
BOJIAIOT «M3y4YaTh OObEKT B HamboJiee YUCTOM BHUIE», aHAJIHU3UPO-
BaTh KOH(MUI'YPAIUIO CHCTEMBI, CTEIIEHb CBSI3HOCTH U HAJEYKHOCTH
ee 3JIeMEHTOB OE30THOCUTENbHO K UX KOHCTPYKTHBHOMY HCIIOJIHE-
HUIO. Abcmpaxmmvie ar2opummuteckue cremv, 000DIIEeHbI B KUbep-
HETHWKE U OIHCBIBAIOT PeoOpA30BaHmsl MOTOKA CyOCcTaHIuu (Berre-
CTBa, HEPruU U MHQOPMAIINN) HE3ABUCUMO OT €r0 Pean3allum, Jia-
0T UeaJu3UPOBAHHOE MpeacTaBieHne (pyHKINOHNPOBaHUS JI000it
cucreMbl (B TOM YHC/IE M CaMOli CUCTEMOTEXHUYECKON JesiTeIbHO-
CTH, PACCMOTPEHHOI KaK CHCTeMA) U SIBJISIFOTCS MCXOIHBIM Iy HKTOM
KOMIILIOTEPHOro IporpaMmmupoBanusi. OHu — pe3yabrar abcrparu-
POBaHMSI OT KavYeCTBEHHOW OIPeIeIEeHHOCTH ITPOTEKAOIIETO Uepes
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cucTeMy M IpeobpasyeMoro e ecTeCTBEHHOro nporecca (KOTopbIii
JIIIb B 9aCTHOM cJiydae Oy/ieT pU3HuecKuM IpoIeccoM). Y Besnde-
HUe€ BBIYHUCIUTEIHHBIX MOITHOCTEN KOMIIBIOTEPOB CIEJIAI0 BO3MOXK-
HBIM OIIpe/IeJICHAE HE TOJbKO MaKPOCTPYKTYP, HO U C BBICOKON TOY-
HOCTBIO T'€OMETPHYECKOIl M 3JIEKTPOHHOHN CTPYKTYPHI OOJIBIMUX MO-
JIEKYJI. DTO HOJIOYKHJIO HAYasI0 HOBOMY STAILy Pa3BUTHs CUCTEMOTEX-
HUKW — HAHOCHCTEMOTEXHUKH, I/ie MeTobl 1 cxeMbl TAP Takike Ha-
IIJIK CBOE IpUMeHeHHe (CM. Ha puc. 11 CTpyKTYpPHYIO CXeMy, OILHCHI-
BAIOIIYIO CHUCTEMY aBTOMATHYECKOI'O PEryJINPOBAHUS HAHOJIUCKA —
Disk Drive Servo Control).

d n

Puc. 11

a) CaMOHACTPAMBAIOLIMIACH MUKDPOIPHUBOJ, b) CTPyKTypHasi CXeMa CepBOMEXa-
Hu3Ma Ha HaHoyposune — Disk drive servo control (PES — pacnonoxkenme cur-
HaJIa OIMMOKY; OneHne — r, HapyIleHne BbIXoda — d, ¥ IIOMEXHU IPU U3MEPEHUH —
n; GP(s n GC(s) UpeacTaBIISIIOT [IPUBOJL, ABUXKEHUS IUCKA U PETYJISATOp, & I U
ZTp — TPIK OMEHUS W TVIABHYIO MO3MIUIO, COOTBETCTBEHHO [59, p. 969, 974].

Hac B mammoii craTbe, OMHAKO, HHTEPECYET COOTHOIIEHNE HAHOCH-
CTEeMOTEXHUKU ¢ Jiorukoit. Huzke npuBogsaTes npuMeps! pean3aiun
CTaHJJAPTHBIX JIOTHIECKNX 3JIEMEHTOB «HE», «UJIA», <A» C IOMOIIBIO
MOJIEKYJIAPHBIX IIepeKJIodaTesieii u coCTaBJIeHUs U3 HUX IIPOCTel-
mux Jormdeckux cxeM. Hampumep, Ha puc. 12 mpomeMoHCTpIpOBa-
Ha KOMOMHAIMOHHAs JIOPMYECKasi cxeMa (KOMOMHATOPHAsI JIOTHKA)
Ha MOJIEKYJISIPHOM YpOBHe. ['eHeparusi CUTHAJIOB TPOW3BOAUTCS C
ITOMOIIBIO BUUMOTO UJIU YJIBTPa(pUOIETOBOIO CBETA, KOTOPBIH BbI-
3bIBaET XMUMHUYECKHE U3MEHEHUS B MOAEKYAADPHOM KAtOUue, paboTa-
oreM (QaKTHIECKH aHAJOIMIHO MEXaHUIEeCKOMY IMEPEKI0IATENIO B
PeIeHHO-KOHTAKTHBIX CXEMaxX.



Jloruka u TeXHHKAa: OT TEOPUM SJIEKTPUYECKUX IENE. . . 121

0

TTF BIPY Absorbance
Low Low  High
Low High Low
High Low Low
High High High 11

Puc. 12

TIponyckaeMoCTh 3apsijia yepe3 KOMILIEKC 4 SIBJISIETCsI BBICOKOM, ecin K BJIOKY
tetrathiafulvalene (TTF) mpuio:keHO BBICOKOE BXOIHOE JEKTPHUECKOE HAIPS-
JKeHUe, U 9T0 crumysnupyer 6;10ku bipyridinium (BIPY) umers BbICOKOE HApsi-
»keHne, u Haobopor. Curnan npeobpazoBaHusi CUCTeMbI 4 MEPeBOIUTCA B Tab-
JIMILy MCTHHHOCTH cxeMbl «uckiodawomee HE-MIJIN» [59, p. 18] (cm. Ha puc.
crupasa).

Ermte ogauM nHTEpECHBIM IPIMEHEHHEM HAHOCUCTEMOTEXHUKH SB-
JIsleTs] CIIMHTPOHUKA, HCIOJIB3YIONIAas B KadecTBEe KJIIOUEBOI'O dJle-
MEeHTa «CIMHOBBIN Kiamnamn» (“spin valve”), cxemaTudeckn mokasam-
HBI Ha puc. 13. B kjnaccuveckoit seKTpoHuKe criuH (COOGCTBEHHBII
MATHETHBIH MOMEHT) 3JIeKTPOHa He Wrpaj HuKakoit pomm'l, a B
CIIMHTPOHUKE MMEHHO 9TO €r0 CBOHCTBO HCIIOJIb3YETCsl B KadeCcTBe

KJIIOYE€BOIro 3H€M€HT&12 .

B no/ynpoBoHIKAX SIEKTPOH PACCMATPHBAETCS BMECTE C «IBIPKAME» KAK
B3aMMOCBA3aHHAS Napa, & B CIMHTPOHUKE YUYMTBHIBAETCS CIUH JEKTDPOHA, T.e.
HaIIpaBJIEHUE €r0 BPAIIEHNUs], 9YTO He IPUHUMAETCsI BO BHIMaHUE B KJIACCUIECKOM
anexrponuke [51, p. 185].

2B tax wmasbiBaemoit MarmmropesuctmpHoii mamstn — MRAM (Mag-
netoresistive RAM), KoTopasi CMOXKET 3aMEHHTb MEXAHHIECKH JIeHCTBYIOMMit
KECTKUH JINCK COBPEMEHHBIX KOMIBIOTEPOB, WHMOPMAIUS 3aIIOMUHAETCS OJia-
roJIapsi UCIOJIBL30BAHUIO PA3JIUYHBIX COCTOSIHUN CIHUHA 3JIEKTPOHA, MEHsisl CITHH
Yy OTIEJIbHOIO JIEKTPOHA B €JMHCTBEHHOM aTOMe. DTO MOYKET IIPUBECTU K CO-
3/IAHUIO0 KBAHTOBBIX KOMIIBIOTEPOB, O0JIAJAIONINX OOJIBIINM OBLICTPOIEHCTBUEM
n MeHbIIUM notpebsiennem sueprun (cm. [50, p. 27|, ocobenno eciu onn GymyT
cTpouThest Ha rpadeHoBoil ocHoBe [42].
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Graphene — py P F4 3
Si(n™) —Au (100)
Puc. 13

CruuHOBBIII BEHTHIB (pucyHok cAe6a) Ha OCHOBE UCIIOJIb30BaHus dddekTa 1mo-
JIEBOI'O TPAH3UCTOpA Ha JBYXMEpHOIl rpadeHOBoi cTpykType (TOHKHIT rpade-
HOBBIii CJIOH, TOJIIMHON B OJMH ATOM): Ha cxeMe n300pakeHbl jeTeKTopsl (F2,
F1), smexrpogasr (F3, F4) u deppomarauTabtii kobanbTossiii amexrpos (F5), me-
penocumblii 1ekTpol (E), mocrostaueiii (IDC) u nepemenssiii (IAC) snexrpu-
9eCKHMl TOKH, IepeMenHoe dyekrpudeckoe Hanpsizkenue (VAC). Habmomaercs
SIBHBLI OMIIOJISAPHBIN (M3MEHEHHe OT IIO0JIOXKUTEIBHOIO K OTPUIATEIBHOMY 3Ha-
Ky M0/ BJIUSHUEM U3MEHEHUs] HAIPABJIEHUs IMOCTOSHHOIO 3JIEKTPOMATHUTHOTO

10JIs1) «CHMHHBIA curHaa» (44, p. 10].

Puc. 14

Pucynok munocTpupyer crmn ssexrpona [42]'3.

Takum obpazoM, JiJisi COBPEMEHHON HAyKU U TEXHUKH COBEPIIEH-
HO HEBaXKHO, KaK, COOCTBEHHO TOBOPSI, BBITJIAIUT JefCTBUTEIbHAS
peaibHOCTh. BarXHO JIMINBG TO, YTO YYEHBI U WHXKEHEP C ee II0-
MOIIBIO MOI'YT IHPaBUJIBbHO 3apaHee CIUIAHUPOBATH U Peajm30BaTh
CBOIO JIETEIbHOCTD U MOJIyYUTDh 2KeJIaeMble Pe3yJIbTaTbl. JTOH Iie-
JIM U CJIy2KaT pa3sHoobpa3ubie rpadutiecKne IpeICTaBICHIS U MOJIE-
JIH, KOTOPBIE PA3BUBAIOTCS CETOHS M B HAHOCUCTEMOTEXHUKE. XOTST
Takoe rpaduyaeckoe MpeCTaBICHIE €Ille JTAJIeKO OT COBEPIIEHCTBA,

138 jomosnHeHMe K SJIEKTPHYECKMM CBOICTBAM 3JIEKTPOHA B 9JIEKTPO-
HAKE MOIyT OBITh WCIIOJIb30BaHbl €ro MAarHATHBIE CBOMCTBA — CIIMH.
COMHTPOHWKA MOXKET OBITH PACCMOTPEHA KaK OCHOBA TEXHOJIOTUHU CO3TaHUS
KBAaHTOBOI'O KOMIIbIOTePa, IIOCKOJIbKY OHa IT03BOJIAET MaHUIIyJINPOBATh 3JIEKTPO-
HOM KakK KBaHTOBO-MEXaHMYECKOH BOJIHOM, a He Kak 4acruueii [50, p. 27].
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IIOCKOJIBKY OHO SIBJISIETCSI JIUIIDL IIEPBO#l IOIBITKON IOCTPOUTH ab-
CTPAKTHYIO aJTOPUTMHUIECKYIO MOJIEIb HAHOIIPOIIECCA, HA3BIBAEMO-
ro caMocOOpKOl HAHOCTPYKTYP.

Ha puc. 15 mokazama mocae10BaTeIbHOCTD (POTOXUMUTIECKHUX TIpe-
BPAIEHNH KpayHCOAEPXKAINX KpacuTesaeil B pacTBOpax B IPUCYT-
CTBUU KaTHMOHOB M€ETaJlJIOB. Bapbnpyﬂ KOHIEHTPpAIIUuIO KaTHUOHOB U
JIJIUHY BOJIHBI BO30Y2K/IAIONIEr0 CBETa, MOKHO M3MEHUTH HAITPaBJIe-
Hre hOTOXUMUIECKHUX IpeBparieHuii [1].

—— 2+ O
(cis- L )Mg2+ / trans-L

Q (313 nm)

L!/ans-L)-Mg. 0O)

(trans L) Mg"*

spontaneously spontaneously J
\ ?’\I { = )
/f,/»‘"/’l\ \ /
, anti-[(trans-L)-Mg2+}, i f
- - . = M
> S~ v (365 nm} )

(436 nm)

. (\ - 8 —  -(CHpySO3, n=34
O’E o—/@[tii > @E\)— N

L/o;

Puc. 15

OTHOCHUTE/ILHO HPUBEJECHHON Ha puc. 15 cxemMbl CHHTE3a HaHO-
CTPYKTYP MOXKHO HOBTOPHUTH cjoBa akajgemuka PAH B.H. Ilerpo-
Ba, CKa3aHHBIe UM erle B 1945 1. OTHOCHTEIBHO CTPYKTYPHBIX CXEM
TEOpUH aBTOMATUYIECKOTO peryuposanust: «lIpu anamnze u cunrese
DPa3/IMYHBIX. . . CUCTEM. . ., B OCOOEHHOCTH, KOTJIa PACCMATPUBAIOTCS
CJIOYKHBIE CHCTEMbI, DOJIBITIOE 3HAUECHUE UMEET SICHOE MIPEJICTABJICHIE
00 UX CTPYKType, JMHAMUYECKUX CBOHCTBAX OTJEIbHBIX dJIEMEH-
TOB U UX B3auMozeicTBuu. .. CTpYKTypHBIE CXEMbI CIIOCOOCTBYIOT
HaIJISITHOMY IIPEJICTABJIEHUIO O XapaKTepe U CTPYKTYPE CHCTEMBI,
00JIer4aloT aHaju3 CJIOXKHBIX CUCTEM U CPABHEHHE PA3JINYHbLIX CHU-
CTEM M BApUAHTOB UX MEXKJTy COOOIl, 1al0T BO3MOYKHOCTb IIPON3BECTH
Ka4eCTBEHHYIO OLEHKY CHCTEMBI . ..» [19, c. 1146, 1142].

Takum 0b6pa30M, KaK B HAYIHBIX TEOPHUSX, TAK U B IMPUKJIATHBIX
00J1aCcTSAX BO3PACTAET POJIb MOCTPOEHUS PA3IMIHOIO POJIA JIOTHYe-
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CKHUX MOJIeJIell, IPU3BAHHBIX, C OJHOU CTOPOHBI, 00bEIUHITH Pa3PO3-
HEHHbIE JUCIUTIIMHAPHBIE HAYYHBIE 3HAHUS, & C JIPYTOi — CJIy?KUTh
CBOETO POJIa «IIPOEKTOM» OyIyIuX pazpaboTOK, OPUEHTHUPOBAHHBIX
Ha TpUMEHEHHE.
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YeTwipe ciiegoBaHus, TPU MOPSIKA,
JABe MaTpulibl, oJiHa OMperneTKa

JI. }O. JIEBATKUH

ABSTRACT. In this paper it is shown how four consequence relations
defined in terms of designated and anti-designated values allow to produce
a six-element bilattice on the basis of two arbitrary finite-valued logical
matrices for a propositional language L.

Keywords: product of logical matrices, anti-designated values, consequence
relation

B HaCTOHHLEﬁ pa60Te 6y,H,ET IIOKa3aHO, KaK OCHOBE€ YeTbIpeX IIO-
IIapHO Pa3JIMYIHbIX OTHOIIEHUN JIOTUIECKOTI'O Ccjea0BaHudA, KOTOPbIC
MO2KHO OIIPpEJIC/JINTb B TEPMHUHAaX BbIJAECJICHHbBIX 1 aHTU-BbIJAECJICHHBIX
3Ha“IeHI/H'7I7 n ABYX HNPOU3BOJIBHBIX KOHEYHO3HAYHBIX MaTPHIL IJId
HEKOTOPOI'0 IIPOIIO3UITNOHAJJIBHOI'O A3BIKa L moxxno IIOCTPOUTDH IIIe-
CTUIJIEMEHTHY IO 6HpemeTKy C IIOpAJKaMH 110 OTHOIIEHUIO JIOTU4de-
CKOr'o CJjIeIOBaHUA U KJIaCCy TaBTOJIOTHIA.

OITPEJIEJIEHUE 1. Ilycts gan mpono3unuoHa bHbIi g3biK L. JIo-
ruveckasi marpura M =< A, D >, rie A ectb HekoTopast anrebpa,
a D BbIjIeSIeHHOE TIOJMHOXKECTBO MHOXKECTBA-HOCUTENST A, sBIIsieTcst
Marpuneit i L, e.T.e. i KaXKJIOTO N YUCJO N-aPHBIX 0A30BLIX
omepanuit A paBHO YUCTYy N-apHBIX CBS30K B L.

Torma MOXKHO YyCTAHOBUTD B3aWMHO-OJIHOZHATHOE COOTBETCTBUE
MKy cBsi3Kamu u3 L u onepanusimu u3 A cOOTBETCTBYyIOIIEH MeCT-
HOCTH U OLPEJICSUTE ONEeHKY L-dbopmyis (qamee — «dopmyisr») A
B I caenyromum obpazom:

OITPEJIEJIEHUWE 2. Ouenka v ¢popmyiast A B M ecTh oToOpaskeHme
L ua A, Takoe 910

e cciim A ecTh MPONO3UIMOHAIbHAST TiepeMenHast, To V(A) € V|
rae V' ecTh MHOXKeCTBO-HOCUTEND A;
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e ecu Ay, Ag, -+, Ay, ectb dpopmyinl, u C ecThb n-apHast CBsA3Ka,
u3 L, 10 v(C(Ay, Az, -+, An)) = f"(v(A1),v(A2), -+ ,v(Ap)),
e f™ ectb omeparus u3 A, coorBercrryiomiast C.

OIIPEIEJIEHUE 3. ®opmyna A jlorudecku cjeayer u3 MHOXKe-
crBa dopmyn I' B M (' E (M)B), e.T.e. HE CyNECTBYET ONEHKHU VU
B M, rakoii uro v[I'] € D(M) (To ecrb, Kaxgas dhopmyna u3 I'
npuHIMaeT 3HadeHne, Bulnesernnoe B M) u v(A) ¢ D(M).

OIIPEJAEJIEHUE 4. ®opmyna A sBisiercs Tasrosorueii 8 M (F
(M)B), e.r.e. A mormdecku cieryeT u3 Jo6oro (B TOM 9HCIIE LyCTO-
ro) muoxkectsa dopmya I' B M.

O6o3naunm Kak C'(M) MHOKECTBO yHOPsiZOUeHHbIX Tap < ') B >,
rakux 910 [' ecTtb MHOXKeCTBO hbopmys, B — dbopmyna u I' E () B.
O6oznaunm kak T (M) muOKecTBO Tarooruiit M. fcHo, uTo KaxK-
nast mapa < Fm,E (M) >, rae F'm ecTb MHOKECTBO (DOPMYJI SI3bIKA,
L, a = (M) ecTb OTHONIEHHE JIOTHIECKOTO CJII0BAHMUS, 3a/[AHHOE HA
F'm, nopoxaer cobersennsie kinaccot C'(M) n T'(M).

Ecou A u B ectb MaTpuiisl A1t L, MOXKHO YCTAHOBUTH B3aMMHO-
OJTHO3HATHOE COOTBETCTBHUE MEXK/Iy UX OA30BBLIMU OMEPAITUSIMHA. DTO
TTO3BOJISET OINPEIETIUTh CAEYIONyIo onepanuio Ha A u B

OIIPEJEJIEHUE 5. Bynem HasweBaTh mpousBenenueM marpui] A
u B (A x B) rakyo marpuiy €, aro

e V(€) ecrs npsmoe npoussegenue V(A) u V(B);

® KAXKJIOW Iape COOTBETCTBYIOMINX k-apHBIX 6A30BBIX OIEpAITUil
fE(xy, 29, -+ o) w3 A u ¢ (y1,y2, -+ ,yr) u3 B B3amMHO-
0JTHO3HAMHO COIIOCTaBIIeHa 6azoBast oneparmst h* u3 €, mpuaem
<z >< @,y >0, < Tpyr >) =
< R, wk), 65 (v, k) >

e 3HaveHue < T;,Y; > B C sgBisteTcst BBIIEIEHHBIM (< T, Y; >€
D(€)), ere. x; € D(A) u y; € D(VB);

e 3madenue < I;,Y; > B C gaBisgercs aHTU-BBIICICHHBIM

(< zj,y; >€ D*(€)), ere. x; ¢ D(A) u y; ¢ D(VB).

Takum obpazom, € okazbiBaeTcsi MOIUMUITPOBAHHON MATPUIIEH,
rIe K KJIacCaM BbIJICJIEHHBIX U HEBDLIIEJIEHHBIX 3HAYCHUIT 100aBIIsI-
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eTCsl TPeTuil — KJIaCC AHTU-BBIIEJIEHHBIX 3HAUEHUN, U KaXKIIbIN 3J1e-
MEHT MHO>KECTBa-HOCHUTEJIA (S OPpUHAJIECKUT OJHOMY U3 TPEX KJlacC-
coB. Marpurpl Takoro THna HasbBawoTcsa g-marpuramu [4]. Moxuo
OIPEIE/IUTD YeThIPE PA3IUIHBIX OTHOIIECHUS JJOTMIECKOTO CACI0BA~
HUsl B TPOU3BOJIbHON ¢-marpurie N.

OITPEJIE/IEHUE 6.

1. T F (M)B, e.r.e. He cyliecTByer OneHKH v B N, TAKOH 4UTO
v[[] C DMN) uv(A) ¢ D(N) (kiIaccuaeckoe CyieI0BAHKE);

2. I' Ef (M)B, e.re. He cymecTByeT OleHKN v B N, Takoil 4TO

v[['] € D*(M) (ro ecrb, HU onHa u3 HOPMYJ HE IPUHUMAET
anTu-buiesiennoe B N 3navenune) u v(A) € D*(N) (em. [1]);

3. I' By, (M)B, e.re. me cymecrByer onenkn v B N, Takoil 4ro

v[['] € D*(N) u v(A) ¢ D(N) (g-caenosanue, [4]);

4. T' F, (N)B, e.re. He cymecTByeT OleHKH v B N, Takoil UTO
v[['] € DN) uv(A) € D*(N) (p-cienosanmue, [2]).

Kaxki0e 13 3TUX OTHOIIEHHH XapaKTepu3yeT COOCTBEHHBIE KJIaCChl
bopmyn CHN) u THN) (i € {t, f,q,p}) a3bIKA, MaTpUTIEl /I KOTO-
poro siBasercs N. B marpunax, rue D N D* = @, Mex 1y 10JIyY€eH-
HBIME OTHONIEHUSIMU CJICIOBAHUSI UMEET MECTO TOpSAIoK 1o C, Tie
g ecTb MEHEMYM, a ), ecTb MakcuMyM |[6]:

VTBEP2K/IEHUE 1.
i. CUN) C CLN);

ii. C9(N) C CH(N);
ii. CH(N) C CP(N);

. CH(M) C CP(N).

fcno, uro Yreepxenue 1 ormosnsiercs st € = (A x B). Anasio-
PUYHBIA TOPsiIoK umeer Mecto mMex iy C(A), C(B), C1(€) u CP(C).

YTBEPXKJIEHUE 2. [Tycmo € = (A x B). Toeda umeem mecmo
caedyrousee:
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iv. C(B) C CP(C).

Hoxkazarenscrso. (i) IIycre I' F, (€)B u I' ¥ (A)B. Torma cy-
mecrByer oneska v B A, takas uro v[I'] C D(A) u v(A) ¢ D).
B srom ciryuae, no onpegenennio €, w[l'] € D*(€) u w(A) ¢ D(€)
upu nexoropoii orenke w B €. Cienosarernsuo I' ¥, (€)B, 1ro mpo-
TUBOpEUnT ycsoBuio. JlokazaresabeTBo Jisi (4G) aHAJIOTHYHO.
Teneps noxaxem (i17) u (). Ilycrs I' ¥, (€)B u B crenyer u3I' B
A win B. Torga cymecrsyer onenka w B €, Takast aro v[['] C D(€) u
v(A) € D*(€). 910 BO3MOKHO TOJILKO B TOM CJIydae, KOI[a IMEIOTCs
onenkn v B A u u B B, npu xoropsix v[['] C D(A) u v(A) ¢ D),
a Takxke u[l'] € D(B) u u(A) ¢ D(B). Onnaxo Torga I' ¥ (A)B u
I'¥ (8)B. Q.E.D.

Urak, F, cHOBa OKa3bIBaeTCA MUHUMYMOM, & F, — MakcumymoM. To
€CTh, U3 YTBep:KJieHuit 1 1 2 MOXKHO CIE/IBATH BBIBOJ, UTO MMEET
MECTO penieTKa C 9eTbIpbMA ITPOMEZXKYTOYHBIMU 3JIEMEHTAMMU. Ka.K
BBISICHSIETCST, HA JTAHHBIX 9JIEMEHTAX TaK¥Ke MOYKHO 33J1aTh MOPSIOK
mo C, 0JTHAKO HA 9TOT Pa3 Pedb MOMIET O KIACCaxX TaBTOJOTHI.

YTBEPXKJIEHUE 3. ITyems € = (A x B). Toeda umeem mecmo
caedyrouiee:

HokazaTesbcTBO. B neiicrBuTe IbHOCTH MOTYT OBITH JTOKA3aHbBI 60-
siee cunmbibie yrepraenus: (v) THE) = T(A)NT(B); (vi) TI(€) =
T(A) U T(B). Hokazarenbcrso (v) upencrasieno B [5]. Tokaxkem
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(vi) (0Ka3aTeILCTBO AaHAJIOTHYHOrO hakTa B JIpyroil hopMyImpos-
ke nmMeercst B [5] u [3]).

[Tycrs dbopmyna A npunaiexkur maoxecrsy 1'(U) U T(B). To-
ria A € T(A) wim A € T(B) (B nenckiroyarommeM cMmbicie). Ecin
A e T), o v(A) € D(N) upn kaxoit orenike v B A. Ho rorna,
coryiacHO ompegesniennio A X B, He cymiecTByeT orenku w B €, mpu
koropoit w(A) € D*(€). Cnenosarensio, A € T/ (€). Anarormamo
st A € T(B).

Teneps nycrs A ¢ T'(A) wim A ¢ T(B). Torga cyrmecTByoT OneH-
ka v B A, takasg uro v(A) ¢ D(A) n omenka u B B, Takas 9TO
u(A) ¢ D(B). Ho rorua, 1o onpezesnennio A X B, cylecTByer OleH-
ka w B €, npu Koropoit w(A) € D*(€) u A ¢ T/ (). Q.E.D.

U3 onpenenennit F; (N), Er (N), Fg (N), Fp (N), a Takke onpee-
JIeHus TABTOJIOrHH BhITeKaeT, uro THN) = TI(N) u T/ (N) = TP(N).

Takum 06pazom, Mpou3BOJIbHBIE JJormdecKue MaTpuilbl A u B 1i1s
[POIIO3UIMOHAJILHOIO si3blka L u ux npousseserne € ¢ 4eTbIpbMsi
OTHOIICHUSIMH CJIEIOBAHUsT 00Pa3yIOT IECTUIIEMEHTHYIO GHperer-
Ky cucrem < Fm,F (A) > < Fm,E (B) >, < Fm,F (€) >,
< Fm,F; (€) >, < Fm,F, (€) > u < Fm,F, (€) >, B KoTopoit
HEPBBIil MOPsIIOK eCTh TOPSIIOK 110 BKJIIOUeHnto Kiacca C, a BTOpoi
HOPSAJIOK — 110 BKJIIOYEHHIO Kiiacca 1.

B szakiiouenne orMeTHM OJHO IOJIE3HOE ciiejicTBre. VI3 momyden-
HBIX Pe3YJIbTaTOB, B YaCTHOCTH, BBITEKAIOT KPUTEPUU SKBUBAJIEHT-
HOCTH MaTPHIL JijIst L 110 KJ1acCy TaBTOJIOTHIL U 110 OTHOIIEHUIO JIOTH-
geckoro caepopamms: T(A) = T(B), e.re. THA x B) = T (A x B);
CA) =C(B), ere. CP(AX B) = C9(Ax B).
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K npobJjieme BbIpa3mMoCTHI omnepaimii
XapaKTepUCTUYECKNX MaTpPUIL
MapaHeIpPOTUBOPEYNBBIX U
MapamnoJIHbIX JIOTMK

H. A. 3HAMEHCKAY

ABSTRACT. The following expressibilities are constructed: (1) implica-
tion of every logical matrix Mpcont; Mpcont(1) and Mpcomp(1) in
terms of the operations of the logical matrix Mppr, (2) implication
of every logical matrix Mpcont, Mrpr and Mpcomp(1) in terms
of the operations of the logical matrix Mpcont(1), (3) implication of
every logical matrix Mpcont, MrLpr and Mpgoni(1) in terms of the
operations of the logical matrix M pgoomp(1)- Also it’s proven that the
implications of the logical matrices M pr, Mpcont(1) a0d Mpcomp(1)
are not expressible in terms of the operations of the logical matrix
Mpcont-

Keywords: matrix, operation, implication, valuation, expressibilitiy,
paraconsistent logic, paracomplete logic

B [1] mocrpoena rpex3HauHasi XapaKTepUCTUIECKAs MATPHUIIA J1JIsT
napanenporusopeunsoii joruku PCont (o6o3HauaemM 3Ty MaTpHIly
qepe3 Mpcont), B |2] — TpexsHauHasi XapaKTepUCTHIeCKas MaTpPH-
1a i napamnosnoit gornku LPF! (o6osnadaem sty MaTpumity uepes
Mipr), B [3] — Tpex3HauHBble XapaKTEPUCTHIECKUE MATPUIIBI JIJIs1
napanenporuBopeunsoit soruku PCont(1) (obo3nadaem 3Ty maTpu-
1y "epes M pcopy(1)) 1 mapamnossoit oruku PComp(1) (o6osnaua-
eM 3Ty MaTpuiy 1epes M poomp(1)). B Tipemaraemoit pabore KoH-
CTPYHMPYIOTCSI TOXKJIECTBA, BhIpayKaolue: 1) UMINIMKAIIIO KazKI0ii
marputbl M pcont; Mpcoont(1)s MPcomp(1) 1€pe3 onepanum mat-
puitel My pp, 2) IMIUIIKAIMIO KaxK10i MaTputibl M poont, MLpr,
M pcomp(1) 1epes oneparnuu MaTpuibl M pcong(1)s 3) UMILIMKAIIUIO
Kazk ot MaTputtbl M pcont, MLpr, Mpcont(1) 1€pes onepaiuu Mmar-
putbl M poomp(1)- Kpome Toro, jrokaspiaercs, 1TO MMILIMKAIUI

'B [4] u [5] noruxa LPF o6osmauena mocpepctsom PComp.
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soruyeckux Marputy Mppr, Mpconi(1) B M pcomp(1) HE ABIIOTCSE
BBIPA3UMBIMHU 4Yepe3 olepainuu MaTpullbl M pcoont.

Crenys [1], |2] u [3], Bocuponssenem (¢ TouHOCTBIO J0 06O3HAMTE-
HIsI 9JIEMEHTOB HOCUTEJIell MAaTPUI] U MATPUIHBIX ONEPAIHil) Olpe-
JICJICHUST 9TUX JIOPMYECKUX MATPHIL.

Xapakrepucruueckast Mmarpuiia u3 [1] st PCont ectb Jsiornve-
CKas MaTPHIA
({1, 5,0}, {1, 3}, {=, &, V, Dpcont}), rae

- &1 L 0 MR Dpcont |1 2 0
1|o L[1 5 0 11 1 1 1 1 5 0
1 1 1 1 1 1 1 1 1 1
3| 2 313 3 0 3| L5 3 3 L5 0
0|1 00 0 0O 0|1 2 0 0 1 1 1

Xapakrepucruueckas marpuiia u3 [2| mias LPF ecrs sormueckast
marpuna ({1, %, 0}, {1},{—,&,V, Drpr}). Xapakrepucruueckas
marpunia u3 [3] gt PCont(1) ects nornueckas marpuna ({1, 1,0},
{1, %}, {—,&,V, Dpcont(1)})- Xapakrepucrudeckas MaTpua us (3]
qist PComp(1) ecrw stormueckast marpuia ({1, %,O}, {1}, {—, &, V,
DPCornp(l)}>' Onepannn DLpF, O PCont(1)) 2 PComp(1) 33/1aI0T-
cs CJIEIYIOMMMU TaOIUIIAME:

Drpr|1 2 0 Dpcont(y| 1 3 O DpPcomp)| 1 3 0
1 1 5 0 1 1 1 0 1 1 0 0
1 1 1
3 1 1 1 3 1 1 0 3 1 1 1
0 1 1 1 0 1 1 1 0 1 1 1

Cy1iecTByI0T pa3judHble ONpPEIe/IeHUs] BBIPA3UMOCTH OlepalInit
yepes3 olepanuu. 37eCh Mbl IPUIACPKUBAEMCs olpejeaeHuii 1-3,
npennaraemMbix B. M. IlomoBemv. YcmoBuMes MCIOIB30BaTh CUMBO-
JIBL P1,P2,P3, - - - B KAUECTBE [IEPEMEHHBIX, a CAMBOJIBL (,) U , B Ka-
9ecTBe TeXHUIeCKnX cuMBoIoB. Omnpenenenns 1 u 2, a Takxke Hop-
MyJIIpyeMble Jlajiee yCJaoBUs npejmosaraoor, yro Fy, ... Fy (k —
1eJ10€ [I0JI0ZKUTEIbHOE YUCJI0) €CTh OlePAIU HA HEeILyCTOM MHOXKe-
ctBe M, a S1,...,S; €CThb IOMAPHO PA3JIUIHLIE CUMBOJIBI, KAaXKIbII
U3 KOTOPBIX OTJIMYEH OT JIIOOOT0 U3 CUMBOJIOB (, ),y,D1, D2, D3y - - -

OIIPEAEJIEHUE 1. Fi...Fps1...Sg-bopMyJibL:

(1) mJ1st BCSIKOTO IIEJIOTO MOJIOXKUTEIBHOIO YUCIA N Py, €CTh FY . ..
Fys1...sp-bopmyia,
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(2) ecm i € {1,...,k} u panr onepamun F; ectsb 0, T0 s; ecTb
Fy...Fgsy ... sp-dopmyia,

(3) ecm i € {1,...,k} u panr onepanuu F; orsmuen or 0 u paBeH
l,a Ay,..., Ay ectb Fy ... Fys1...S-bopmyisl, To S;( A1, ...,
Ap) ectb Fy ... Fysy ... sp-dbopmyia,

(4) muaro apyroe e ectb F ... Fysy ... sp-dopmyia.

OIIPEJIEJIEHUME 2. Fy... F}Sq ... Sk-OLIEHKH:
Fy...Fps1...Sp-OlleHKON Ha3bIBaeM OTOOparKeHne MHOXKECTBa
BCEX IEPEMEHHBIX BO MHOXKecTBO M .

Mozkno JA0Ka3aThb, 9TO CYIIECTBYET €IMHCTBECHHOE OTO6pa}K6HI/Ie,

‘FlkaSl-

0603HAYNM €ero uepes | Sk yIOBIETBOPSIOINIEE YCIOBUSIM:

(1) | [FrFesisk ecrn oroGpaxenne B M jekapToBa Mpo3Be/Ie-
HUsT MHOXKeCTBa BeexX Fi ... Fs1 ... Sp-bopMy/1 Ha MHOKECTBO
Bcex FY ... FjS1 ... S,-OIlEHOK,

(2) ecim n ecTb TEIOE TONOKHUTEIBHOE YHUCIO M U eCTh Fj ...
Fys1 ... sp-01eHKa, TO |pp, v|F1Fks15k = g (p,,),

(3) ecrm i € {1,...,k}, panr onepanuu F; ectb 0 u v ectb F ...
Fys1 ... sp-onenka, 1o |s;, v|fi-Fstse = |

(4) ecm i € {1,...,k}, panr oneparuu F; orsmden or 0 u pa-
Ben [, Ai1,...,A; ectb Fy...Fps1...8,-dOpMyJIBI U ¥ €CThb
Fi...Fys1...s-omenka, 1o |si(Aq,. .. Ap),v|ft-Fstese =

B(|A1’ U‘FL"FIVSL”SI@’ ol ’Ala U‘FL"FkSl'”Sk).

OIIPEJAEJIEHUE 3. Ouneparust g BbIpaduMa dYepes OIMEpalnn
fiy--oy fr (B — menoe monoxuTesbHOE YHCIO), €CJIU Olepaluu ¢,
f1,-. ., fr ABISIIOTCST omepanusiMi Ha OJHOM M TOM K€ HEIyCTOM
MHOKECTBE, CYIIECTBYIOT TOMAPHO PA3IUIHbIE CUMBOJIBI S1, . . . , Sk,
KazKJIblil U3 KOTOPBIX OTJIMYEH OT JIOOOr0 U3 CUMBOJIOB (, ), 5, D1, P2,
P3,... U CYIIECTBYeT Takasd fi...frS1...Sg-dopmyna ®, 4ro BbHI-
HOJIHSIOTCS CJIEJLYIONIHAE YCJIOBHSI:

(1) ecsin panr onepanuu g paset 0, TO j1Jist BCIKOH f1 ... frS1 ... Sk~
OLICHKU U g = ’(p’ru‘flmfksl...sk7
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(2) ecisin paHr oneparyu g ecTb Ies10e MOJIOKUTETLHOE TUCIIO 7, TO
JUTst BCSIKO f1 ... frS1 ... Sg-olleHKH v BepHO, 40 g(v(p1), .. -,
v(pn)) — ’@7 /U|f1---fk51---sk .

OueBnabl cieyonye yreepxkiaerns (1)—(4).

(1) CumBosibl —, &, V, D MONAPHO PA3IMYHBI M KaXKJbIH M3 HUX
OTJINYEH OT JIFOOOTO U3 CUMBOJIOB (, ), 4, D1, D2, D3, - - -

(2) Onepannn —, &, V, Dpcont, DLPF, DPC’ont(l)v DPC'mnp(l)
SIBJISAIOTCSL OLEPAIUSAME Ha OJHOM M TOM K€ MHOXKecTBe (Ha
mnoxectse {1, ,0}).

(3) =p1,p1&p2,p1 V p2 up1 D p2 ectb 2 &V Drpr &V D-
dbopmyiel, =&V Dpcont(1) ~ &V D-popmyns n —&V
DpPComp(1) ~&V D-cbopmynbi? (BHeIHEE CKOOKH OTTyCKaeM,
KaK 9TO [PUHSATO).

(4) Ecau f1,..., fr (k — nesoe nosoxkuresbHOE YUCIO) CYyTh Olle-
paIllii Ha HEKOTOPOM HEIYCTOM MHOXKECTBE, TO JIJIsT BCSIKOTO
i (i ecTb 1EJI0€ MOJIOKUTEJIbHOE YUCJI0, MEHbIIee M PaBHOE
k) oneparusi f; BbIpasuMa depes onepanuu fi, ..., fk.

TEOPEMA 1 (o Bblpasumoctn, omepanuii Mmarpuii M poont,
Mpcont(1) 1 Mpcomp(1) 1epes oneparun mMaTpuiisl Mppr).

Beaxas onepayus =, &,V , D PpCont; D PCont(1)s O PComp(1) 6bi-
pasuma wepes onepavuu —, &, NV, DL PF.-

HokazarenscrBo. B cere yrBepxennit (1)—(4) u oupenenenns
3 HOHSATHO, 4TO Jyist JoKa3aTeabeTBa Teopembl 1 roctaTodHo goKa-
3aTh yrBepKeHue (5).

(5) Hust Besikoit =&V Dpprp —&V D-onenku v: v(p1) DPCont
v(p2) = |(=p1 D p2) D po,v|TEVILPFEVD Ly (py) DPCont(1)
v(p2) = |=((=p2 D —p1) D =(p1 D pr1)),v|7&VILPEEVD,

v(p1) DPcomp(r) v(P2) = [7((p1 D p2) D ~(p1 D p1)),
;U’_‘&VDLPFﬁ&VD.

2AABTOP HaJeeTCd, YTO €CTECTBEHHOE JId JaHHOI'O KOHTEKCTa NCIIOJIb30BaHUEe
I/IHCl)I/IKCHOI”/‘I7 a He Hpe(l()PIKCHOfI, 3alliCU He CO31aCT TPYAHOCTH Il JUTaTesId.
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Hokaxkem yrBepkienue (5).

(5.1) vg ectb ~&V Drpr —&V D-ouenka (jomyIneHue).

Ucnonbsyst yreepxkenne (5.1) u onpejesneHne OTOOpaKEHUsI
||[7&VOLPFo&VD  onygaem, uwro (5.2) |[(-p1 D p2) D po,
vo|T&VILPFEVD = (myg(p1) Drpr vo(p2)) Drpr vo(p2),
=((-p2 D —p1) D (pr D p1))wo|TEYIEPETEYD =
=((mwo(p2) Drpr —wo(p1)) Drpr —(vo(p1) Drpr vo(p1))),
I=((p1 D p2) D ~(p1 D p1)),vo| &VRLPFEVD = —((vy(p1) DLpF
vo(p2)) DrpF ~(vo(p1) DLpF vo(p1)))

OHHpaﬂCb Ha Ta6JII/IquIe OHpeﬂeﬂeHI/IH OHepaL[I/Iﬁ DPC’onh
DPCont(1): D PComp(1): " 1 DLPF, 110JIydaeM, 49TO

(5.3) vo(p1) DPcont vo(p2) = (mwo(p1) DrpF vo(p2)) DLPF
vo(p2), vo(P1) DPCont(1) vo(p2) ==((=vo(p2) DLpF —~vo(p1) DLPF
=(vo(p1) DrpF vo(p1))), vo(p1) DPComp(l)Uo(p2)="((vo(]91) DLPF
vo(p2)) DrpF ~(vo(p1) DLpPF vo(p1)))

(5.4) vo(p1) DPCont vo(p2) = |(—p1 D p2) D P2, vo
vo(p1) Dpcontr) vo(p2) = [=((=p2 D —p1) D —~(p1 D p1)),
0| TEVRLPETEVD Sy (p1) Dpcomp) vo(p2) = [=((p1 D p2) D
~(p1 D p1)), vo| EVRLPFTEVD (33 (5.2) u (5.3)).

Cunmas gonyrenre (5.1) u 06001mast, oty 9aeM, 9T0 BEPHO yTBEP-
xkienue (5). Q.E.D.

’ﬁ&\/DLpF—'&VD
’

TEOPEMA 2 (o Beipasumoctu oneparuii Marput;, M pcoont, Mppp
1 M pcomp(1) €pes oneparum MaTpibl M poong(1))-

Bceaxasa onepauus —, &, V, DpPCont, DLPF, Dpcomp(l) 6vLPa3u-
Mma wepes onepayuy 1,8, V', D pCont(1)-

HokazarenscrBo. B cere yrBepxennit (1)—(4) u oupenenenns
3 HOHSATHO, YTO JyIst JI0Ka3aTeIbCcTBa TeopeMbl 2 0CTATOYHO JI0Ka-
3aTh yrBepKenue (6).

(6) s sesikoit =&V D poont(1) ~&V D-onenkn v: v(p1) D PCont
v(p2) = |(p1 D =((p2 D p1) D p1)) V pa, v| V2 PCont) &V
v(p1) Drpr v(p2) = |(p1 D —p1) V pa, v| &V PCont1) &V
U(pl) DPC’on’Lp(l) U(p2) = \—'pz D 1, U‘_'&VDPCOHt(l)_'&VD.

Hokazxem yrBepxkienue (6).
(6.1) vo ectb =&V D pcont(1) ~&V D-onenKa (Jonymienue).
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Ucnonbsyst yrBepxkenne (6.1) u ompejesenune 0ToOpayKeHUst
|| 78V PCont ()" &VD onyaaen, uto (6.2) |(p1 D —((p2 D p1) D
1)) V pa, vg| TEVIPCont VD = (45(p1) Dpcontry —((vo(p2)
Dpcont1) v0(P1)) Dpcont) vo(p1))) V vo(p2), |(pr D —p1) V
p2, vo| &Y RPCont) ™V = (14(p1) Dpcontr) —wo(p1)) V vo(p2),
[=pa D —p1, vg| TV RPCont ) VD = (pg) Dpcont(1) —o(p1).

Onwupasich Ha TaOJIMYHBIE OIPEIEICHUsI OlEPAlNl DPCont, DOLPF
DPComp(1), 75 V 1 DpCont(1), IOJyIaeM, ITO

(6.3) vo(p1) DpPcont vo(p2) = (vo(p1) DpPcontr) —((vo(p2)
DPcont(1) v0(P1)) DpPcont(r) vo(p1))) V vo(p2), vo(p1) DLPF
vo(p2) = (v0(p1) DPcont(r)y ~vo(p1)) V vo(p2); v0(P1) DPComp(1)
vo(p2) = =0 (P2) DPCont(1) ﬁvo(m')

(6.4) vo(p1) DPcont vo(p2) = [(p1 D =((p2 D p1) D 1)) V
’ﬁ‘gé\/DPC"ont(l)_‘&\/D

P2, Vo ; vo(p1) DrLpF vo(p2) = |(p1 D —p1) V
P2, vo| V2Ot VD (1) D pomp(r) vo(p2) = |mp2 D 1,
vg| &V PCont() &V (13 (6.2) u (6.3)).
Cunmas monyrenwne (6.1) n 06001mast, Hory9aeM, 9T0 BEPHO yTBEP-
xkenne (6).
Q.E.D.

TEOPEMA 3 (o Beipasumoctu oneparuit Marputi, M pcoont, Mppp
1 M pcon(1) €pes oneparun MaTpuibl M poomp(1))-

Beaxas onepavyua —,&,V, Dpcont, DLPF; D PCont(1) 6vpasu-
Ma wepes onepayuu —, &, V, O PComp(1)-

HokazarenscrBo. B cere yrBepxiennit (1)—(4) u oupenesnenns
3 MOHSATHO, YTO /IS JIOKa3aTeJIbCTBA TeopeMbl 3 JIOCTATOYHO JTOKa-
3aTh yrBepxaenue (7).

(7) Hnsa sesaxoit =& VD pcomp(1) &V D-onenku v:v(p1) D pcont
v(pe) = [((p2 D p1) D —p1) V pa,v| 8V2PComp) VD
v(p1) Drpr v(p2) = [(p1 D pa2) V pa, v| &Y 2PComp@) VD
v(p1) DPcont(1) V(p2) = |72 D —p1, v| &V PComp)~EVD,

Hoxkaxkem yrBepxkaenue (7).

(7.1) vo ectb =&V D pcomp(1) &V D-orenka (jomymenne).

Ucnonssyst yrBepxkaenne (7.1) m ompenesnenune OTOOpayKeHUsI
P&V Peoms) V> nonyaca, w10 (7.2) [((p2 D p1) D —p1) V
P2, vo| "8V PCome ™V — ((v)(pa) D pComp(1) 0(P1)) D PComp(1)
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—&VD pcomp(1)"&VD (vo(p1)
~&VD pcomp(1)~&VD _

—wo(p1)) V vo(p2), [(p1 D p2) V p2, v
DPcomp(1) vo(p2)) V vo(p2), [=p2 D —p1,vo|

—wp(p2) D PComp(1) V0 (p1)-
Onwupasich Ha TaDJINIHBIE OIIPEACICHUS OIIEPANNT DPCont, DOLPF

DPcCont(1), 7V 1 DPComp(1); 10IyIaeM, 9To

(7.3) vo(p1) Dprcont vo(p2) = ((vo(pP2) DPcComp(r) vo(p1))
DPComp1) ~Wo(p1)) V vo(p2), vo(p1) Drpr vo(p2) = (vo(p1)
DPComp(1) v0(P2)) V vo(p2), v0(p1) DPcont(1) vo(p2) = —wo(p2)
DPC’O’rnp(l) _‘UO(pl)-

(7.4) vo(p1) Dpcont vo(p2) = |((p2 D p1) D —p1) V pa,
vo| &V RPComp) VD (1) Dppr vo(p2) = |(p1 D p2) V pa,
UO‘—'&VDPComP(l)ﬂ&VD, UO(pl) 3PCont(l) UO(pQ) = ’_'p2 D 1,
vg| VI PComp) VD (13 (7.2) w (7.3)).

Cuaumast gonymienue (7.1) u 06061mast, oy 9aeM, 9T0 BEPHO yTBEP-
xaenue (7).

Q.E.D.

JIEMMA. Ilycrb $1, 82,83 U S4 €CTh IOMAPHO PA3JIUIHbIE CUMBOJIBI,
KazKJIblil U3 KOTOPBIX OTJIMYEH OT JIOOOr0 U3 CUMBOJIOB (, ), 4, D1, P2,
D3, ..., &V ecTb Takast &V D pCont S1525354-0l€HKA, 41O v(p;) =
% JIUISE BCSKOT'O TEJIOT0 TOJIO2KUTEIBHOTO YHCIIA, .

s Besikoit —&V Dpcont S1528354-opmysibl A BepHO, UTO
‘A7v|_‘&VDPCont515253S4 — %

JlemMMa JTOKa3bIBaETCS WHIYKIEH 110 TOCTpoeHUIO &V D pCont
51525354-(POPMYJIBL.

TEOPEMA 4 (o ueBbipazumoctu DL pF, DPCont(1) 1 DPComp(1)
4epes onepanuy MaTpuiibl M pcont).

Onepayuu DLpF, DPCont(1) & DPComp(1) HE ACAAIOMCA GbiPa-
3UMbBLMU “epe3 onepauuy 1, &,V DpCont-

JokazareabcTBo. [JokazaxkeM, 9To0 D pF HE SBIAETCA BLIPA3H-
MOt yepe3 orepanun —, &, V, D pCont-

JloKazaTeanLCTBO IPOBOAUM OT IIPOTHBHOTO.

(1) DrpF Bbipasuma udepes —, &, V, D pcont (J01yIiNeHNE).

(2) Cy1mecTByIOT HOIIAPHO PA3JINIHBIE CUMBOJIBL 81, $2, 83, S4, KAXK-
JIBIH U3 KOTOPBIX OTJIMIEH OT JIIOOOI0 U3 CUMBOJIOB (, ), 4, D1, P2, 3, - - -
u cymecTByeT Takasi 1&V D pcont S15258354-popmyiia $, aTo s
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BCAKON —&V D pCont S1525354-OLEHKH ¥ BEPHO, 9TO v(pl) JDLPF
v(pe) = |®, v| &V PContsisassse (y3 (1), mo onpepesenuio 3).

ITycrs  (3)s), sh, 85,8, ecTb momapHO pa3inMuYHBIE CHMBOJIBI,
KasKJIblil 13 KOTOPBIX OTJIMYEH OT JII0O0TO U3 CUMBOJIOE (, ), 5, P1, D2,
P3s .-, a P ectb Takas &V Dpcont S| 5hs5s)-bopmyia, aTo s
BCAKON &V D pCont S)55855)-0leHKH v BepHO, 4T0 v(p1) DLPF
’U(pg) _ ’(I)/,U’ﬂ&VDPComs’ls’zsgsﬁl_

Ouesnno, uto (4) cymecrByer Takas —&V DpcCont 1558554
oleHKa v, 9to v(p;) = % 1711 BCAKOT'O II€JIOT0 TOJIO0XKNTEIEHOIO YHC-
Ja .

IIycrs (5) v/ ectb Takas &V Dpcont §)55s5s)-0neHKa, ITO

v(ps) = % JIJISI BCSIKOT'O IIEJIOTO IIOJIOXKUTEJIFHOTO YHCIIA .

(6) |®, /| "%V Pcontsis2535t = L (3 (3) u (5), no Jlemne).

(7) v'(p1) Drpr V' (p2) = |, v/ [8V2PConesi 5% (ug (3) u (5)).

Onwnpasic Ha yrBepxaenust (6) u (7), nosydaem, 4To

(8) v'(p1) Drpr v'(p2) # 1.

(9) ¥'(p1) DrLpF v'(p2) =1 (u3 Toro, uro v'(p1) = v'(p2) = %, 1o
OIIPEJICJICHUIO DL PF ).

Yreepxkienue (9) nporusopeunt yreepxkieHuio (8). Ciemosa-
TesIbHO, HeBepHO jromymienue (1). Ho Torma Dy pr He saBIsETCS BBI-
pasumoii yepes —, &, V, D pcont-

JloKazaTe beTBoO TOro, UTO D pCont(1) HE ABJIACTCS BBIPAZHMOI
yepe3 onepanuun —, &, V, Dpcont, U J0KA3aTEJbCTBO TOrO, YTO
DPComp(1) HE SABIACTCA BLIPA3UMOi 4epes omeparmn —, &, V,
DPCont, AHAJIOTUYIHBI JAHHOMY BBIIIE JIOKA3ATEIbLCTBY TOrO, YTO
D pF He gBJISETCA BBIPA3UMOR yepes omepainun -, &, V, D pCont-

Q.E.D.

Asrop BbIpazkaer Giarogapuocts B. M. Ilonosy 3a mocraHoBky
IPOOJIEMBI | C/IeJIAHHBIC UM HCIIPABJICHUS B Y€PHOBOM BapUAHTE CTa-
e u A. C. KapreHnko, IpOperen3npoBaBIIeMy CTaTbIO U COOOIINB-
HieMy, 9TO yKe B pabore |6| mpuBeeHbI Te ¥Ke, 9TO U B HACTOSAIIEH
cTaThe, TOKJECTBA, BRIPAXKAIONINE NMILUIMKAIHIO D pCont(1) J€Pe3
oneparuu MaTPUII M peomp(1) B IMIUIHKAIIIO D pComp(1) I€Pe3
omepanui MaTpuIbl M poont(1) (B TETAX COXpaHEeHHs METOCTHOCTH
U3JI0JKEHUs MBI HE CTAJIH OILyCKaTh 3/1€Ch 0OOCHOBAHUE YKA3AHHBIX
TOXKJIECTB).
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Jlormueckue cucremnbl JIlecHeBCKOro
H.I'. MOCKBUIIOBA

ABSTRACT. The paper “Lesniewski’s systems of logic” is devoted to
three systems of logic of the polish logician St. Lesniewski. Lesniewski
intended to construct the consistent foundations of mathematics, and
then his strategy was fighting with the closure of the language and ability
to control the system’s openness by the especial rules of the inference.
In this paper we consider the systems of Protothetic, Ontology and
Mereology, and also their peculiar features and Lesniewski’s contribution
to the logic. We briefly describe the formation of Lesniewski’s systems
and characteristic properties of each system.

Keywords: Lesniewski, protothetic, ontology, mereology

B konme XIX Beka BeJicst IMOMCK BO3MOXKHOCTHU JIOKa3aTeIbCTBa
HEMPOTUBOPEUNBOCTU MaTEMATHUKU. TaKast MOMBITKA ObLIa IIPeIIpu-
usita . @pere 3a cuer cBejieHnst MaTeMaTuKu K Jioruke. OH onupadi-
cst Ha Teoputo MHOXKecTB [. Kamropa. Ognako u momnbitka Ppere,
un Teopusi MHOXKecTB KanTopa okazammch mpormBopeduBbiMu. O6-
HapyKeHne MPOTUBOPEUUBOCTH ITPUBEIO K IOUCKY BO3MOXKHOCTEM
«CIIACTU» OT IPOTUBOPEYUil U TEOPHUIO MHOYXKECTB, 1 HONbITKY Ppere
IyTeM CO3JIaHUS B IIEPBOM CJIydae aKCHOMATHYECKONW TEOPUU MHO-
2KECTB, & BO BTOPOM — TEOPHUU THIIOB.

VYuenuk K. TBapaoBcKoro n onuH n3 3HAYUTETLHENIINX TIPEJICTa-
puresieii JIbBoBcko-Bapimagckoit mkosibl, Cranucias JlecHeBcKwmit
(1886—1939) mposiBis mHTEpEC K mpobieMe 0O00CHOBAHUS MaTeMa-
TUKU U TPEIIPUHSI TONBITKY €€ PEIIeHUs] UCXOs U3 COOCTBEHHDBIX
dunocodckux Boz3penuit. Ho mys sToro Heobxoanmo ObLIO IpeaBa-
PUTEIbHO IIOCTPOUTL HEKUIT BApUAHT TOYHON M HEIIPOTUBOPEYUBOMN
sjorukn. Vcxomst u3 aToit 3agaqn, uMm K 1925 roay ObLM TOCTPOEHBI
Tpu Jiorudeckue cucreMbl — Mepeosiorust, [Ipororernka u OuTo10-
rust (ucuncsienne umen). MexonHoii cucremoit 3ech siBisiercs [Ipo-
TOTETHUKa, HaJI KOTOPOil HajcTpanBaeTcs OHTOJIOTHS, a 3aBEpIIaeT
BCIO 9Ty uepapxuio Mepeosiorus.
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CBoeil 3aj1ateil s BUXKY UCCJIEJIOBAHIE COXPAHUBIINXCS PabOT ca-
moro Ct. JlecHeBCKOTO, €ro y4eHHKOB U IIOC/Ie/I0BaTe e, BbIABIIE-
HIs XapaKTEPHBIX YepT CHCTeM JIeCHEBCKOIO M YCTAaHOBJIEHUS UX
HayYHOI'O 3HAYEHUS.

1 CranoBiienue teopuii JlecHeBckKoro

Cranucias JlecueBckmit poguiics 30 mapra 1886 roga B Cepiryxose.
Omn yunica B TpaMMaTnveckoit mkose B UpkyTcke, rie paboTast ero
orert, a B 1904 rojy BMecTe C eIe YeThIPbMSI TOJIbCKUMU CTYI€HTAMEI
OBL7T 3a4YUC/ICH B YHUBEPCUTET. B CTy/IeHYEeCKHe TOIbI OH ITOCETHUI
HeckoJibKO Jeknuit [. Kopraennyca B Monxene.

Huccepranuio Jlecuesckuit nucas Bo JIbBoBe 1Mo PyKOBOICTBOM
Bejytero ¢duitocoda toro Bpemenu K. TBapmosckoro. 3amurut
nuccepranuio o ugocodpun B 1912 romy.

[Tox Biusinuem cratbu 4. JIykacesuua «On the Principle of Con-
tradiction in Aristotle», omyb/MKOBaHHO# Ha IOJBCKOM $I3bIKE B
Kpaxkose B 1910 romy, JlecueBckuil 3anHTEpecOBaICI COBPEMEHHO
dopMabHOI JIOTUKOM U 0CODEHHO mapaokcoM Paccesa, KOTOPBIM
3aHUMAJICS [TOCJIELYIONINE OJMHHAIIATD JIET.

B nmepuon ¢ 1911 mo 1914 rox JlecHeBckuit omyOJIUKOBAJ CEMb
craTeil 10 JIOTMKE HA HOJILCKOM S3bIKE:

1. «Bknaj B aHa/m3 SK3UCTEHIIUAIBHBIX TPeJIoKeHuit», 1911;

2. «IlompITKa MTOKA3aTEILCTBA OHTOJIOIMYECKOTO ITPUHIIAIIA TTPO-
TuBOpeunsy, 1912;

3. «Jlormveckue nccienoBanusi», 1913 (pycckuit mepeBos mepBbIX
BBIIIIEYKA3aHHBIX JIBYX CTaTeil);

4. «Bcskast iu ucTuHa BeYHA, WU €CTh TaKXKe UCTHUHA 0e3 Havda-

smay, 1913;

5. «Kpurnka jorngeckoro mpuHIAITE UCKIIOUEHHOTO TPETHEr0,
1913;

6. «dABnsieTcst M KyIacc KJIacCOB, He MOIIMHEHHBIN UM, TIOITH-
HEHHBIM caMoMy cebey, 1914;

7. «Teopust muOXKecTB B «Dunocodpckux ocHoBanusix» b. BepH-
mreiinay, 1914.
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[Tozxke JlecHeBckuit HAa3bIBaJ 9TH paHHUE PabOTHI HE3PEBIMU U
HEaKTyaJbHBIMHU, OTHAKO yKe B HUX MPOCICKUBACTCS OCOODLIN THUII
MBIILIEHUs], TIpeaBocxuTuBiuii uien mepeosiornu |10, p. VIII].

Cpeji UHTEPECHBIX ITYHKTOB 9TUX PabOT CJEIyeT OTMETUTD:

1) HOBBIE ApryMeHTHI IIPOTHUB CYIIECTBOBAHUSI YHUBEPCAJINIA,
2) KpUTUKY KOHBEHI[MOHAJIM3MA,
3) 1epBoe pasJiiMueHne s3bIKa U MeTasi3blKa,

4) KOHIIENIIUIO CEMAHTUYECKUX KATEropuil, mo3jHee mpoTUBOIO-
CTaBJICHHYIO aHajorndHoit Teopun b. Paccena,

5) nepBblii aHAIU3 [PEJICTABICHUST O MHOXKECTBE B TaK HA3bIBa-
eMOM cOOUpaTEeIbHOM CMbICe (T03/[Hee PA3BUTO BHYTPU CH-
crembl MepeoJiorun).

B nmepuoz ¢ 1911 mo 1915 rog JlecHeBckmit BBICTYIIMII ¢ JOKJIa 18~
MM TI0 3TUM CeMH paboraM Iepeji BapiraBcKuM ICHXOJIOITIECKIM
obrecToM. B 01HOI 13 paboT BIEpBBIE IPEICTABIEHA TEOPHUST KJIac-
cOB, mo3Ke nepenmeHoBanHas B Mepeosoruuio |10, Introduction,
p. IX].

C 1915 mo 1918 rox JlecmeBckuii »kuim B MockBe, Tje Ipeno-
JlaBaJl MaTEMaTHKy B MOJIbCKOI cpefHeil mKose (MaHCHOH MaJaM
Axy6osckn). [IpebbiBas B MockBe, OH MPOYUTAT MHOIO JIEKIUI Ha
cobpaHusiX MOJLCKUX Py u yupexaenuii. Cpejin Ha3BaHUN 3THX
Jtleknuit aucysres — «lIpobjema HEIPOTHBOPEUUBON TEOPUH MHO-
JKECTBY, «AHTHHOMIY (HOPMATBLHBIX TEOPHit U sA3bikay, «OCHOBHBIE
pobJieMbl coBpeMeHHOi dunocoduns, «Pupocodckue OCHOBaHUS
MapkcusMay. menno B atoT mepuos Jlecuesckuit chopmymnpoBal
7 OIyOJIMKOBAJI HA MOJILCKOM $I3BIKE IIE€PBbBIi BapuaHT (hOpMaIbHOIT
cucreMbl Mepeojiorun 1o HaspanueM «OcHoBaHUsI 00IIeill Teopun
MHOKecTB», 1916.

IIo BozBpamennu B lloabury JlecHeBcKuit mpucoennHsIETCS K TPYTI-
e MOJIOJBIX MaTeMAaTHKOB IO/ PYKOBOJACTBOM 3. ZHyIIEeBCKOTO U
C. MazypkeBu1a, KOTOPbIE 3aHIMAJINCH OCHOBAHUSIMU MaTEMATUKU.

C 1919 no 1939 rozx (BrstoTs 10 camoit cmeprn) JlecHeBCKuii 3aHn-
MaJl JOJIZKHOCTD IIpodeccopa puiocodpnn MareMaTuku B Bapiias-
CKOM YHUBEDPCHUTETE.
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Baxkubrit mepuo, st Mmaremarudeckoit joruku B llosbine Ha-
qaJjicst myOJIuKalmeit HoBoro KypHasia Fundamenta Mathematicae
B 1920 romy. D1y gary cuuTalor garoil poxkjaeHus [loiabckoit mko-
JIBI MaTEeMaTUKU. JIeCHeBCKUit ObLIT YWIEHOM PEIAKIINOHHOM KOJIJIEruu
Fundamenta ¢ camoro mauamaa go 1928 roma.

C 1918 1o 1927 rop, JlecHeBCKMil YuTaeT HECKOJIBKO JIEKIINA, IIPEJI-
craByienabiXx B Ceknun jjoruku Bapmasckoro ¢hurocodckoro nHCTH-
ryTa (cpeau Hux — «O6 ojiHOM U3 Teopem Teopun oTHomeHnit» (1918)
u «O crenensix rpammarudeckux ¢yukimii» (1921)). Ou crponr
[IEPBbIl BADUAHT CBOEH BTOPOIl jJoruveckoil cucreMbl — OHTOJIOTHH.
DTOT BapUAHT OBLJI IIPEJICTABJIEH B JIBYX HOCIEIYIOMMUX paboTax 1Mo
obrum HazBanneMm — «O6 ocHOBaHUsIX OHTOJIOTUMY. llapasuiebHO
OH YMTAaeT ABe JIEKINW B cekiun joruku B pamkax II ITombckoro
®utocodpekoro Konrpecca: «O6 ocnoBanusix onrojgoruns u «0O06 oc-
HOoBaHUsIX Jjoructukn» (JIbBoB, cenrssOpb 1927).

B pabore «O6 ocrnoBanmsix maremaruku» 1927 roga JlecueBckuii
aHAJIM3UPYET KOHIICMITUU U 3aMeYaHUsi O MHOXKECTBAaX, BbICKA3aH-
mere . KarTopom, I'. @pere, @. Xaycmopdom, B. Cepruubckmm,
A. Openkesnem, E. lHepmeno u b. Paccenom, mokaseiBasi, 4T0 BCe
onu Heygaunbl [1, ¢. 39]. Ucrounuk srux Heymad, corsacho Jlecues-
CKOMY, KPOETCsI B IIOCTYJIMPOBAHUH JIBYX ITPUHITUIIOR:

1) B yTBEpKJICHUU CYIIECTBOBAHUSI [IyCTOIO MHOYKECTBA, U

2) B HEBPA3yMUTEJIbHBIX MIOMBITKAX PACCMOTPEHUsI MHOYKECTB KaK
00BLEMOB IIOHATHIA.

B kavectBe anmbrepuatuBbl B 1914-1916 rr. JlecmeBckuit paspa-
baTpiBasl MepeoJioruio, MpeICcTaB/IsgIoNyi0 co00if TEOPHUIo YacTeil.
O/iHaKO HEYJIOBJIETBOPEHHOCTb OCHOBaHUsiMU Mepeosioruu mpuBo-
JUT €ro BHaYaJe K IIOCTPOEHUIo bosiee hyHIAMEHTATHLHON CHCTEMBI
Omnrosornu, a 3areM u [IpororeTnkn, jiezkarieii B OCHOBAHIH 00enX.

Takum obpazoM, HOBas cUCTEMa OCHOBaHUI MaTeMaTuku JlecHes-
CKOT'0 COCTOUT u3 Tpex dacreil: [Ipororernkn, Onrosorun u Mepeo-
JIOTUN.

OwnroJtoruio JlecueBckuii cras paspabdbarsiars 1919 romy. Mepeo-
Jiorusi, Kak ¢opMmaJibHasl cucrema, ObLia mocrpoeHa B 1920 romuy,
a B MICbMEHHOM BHJIE IIPeJICcTasIa Ha CyJI JOTHKO-MaTEMATUIECKOTO
coobrrectBa TOIKO B 1930-M. OHTOIOTHST OXBATHIBAET TEOPUIO IPE-
JIMKATOB (CBOMICTB), KJIACCOB, OTHONICHU{T, TEOPUIO TOXKIECTBA.
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[TocTpoenne Ilpororernkn Kak camoit obieit u3 cucrem Jlecues-
CKOr'0, TECHO CBsizaHHOI ¢ OHTOJIOrHEl, Haua ock B 1921 romy, xoTs
ee wjien MOXKHO HaliTu y»Ke B paHHux paborax Jlecmerckoro. Ona
Obla akcmomaTuzuposana B 1929 romy, Ho K pabote maz meit Jlec-
HeBckuit BepHysca B 1938-m. IlporoTeTnka — 3TO JOTMKa MPOIO-
SUITNOHAJILHBIX d)OpM C KBaHTOpaMM, CBA3SBIBaAIOIIUMU II€epEMEHHbIC
06010 opsiika. OCoBEHHOCTD €€ COCTOUT UMEHHO B TOM, 9TO KBAH-
THDUIUPOBATH MOXKHO BCE.

V JlecrHeBckoro He OBLIO HEOOXOAUMOCTH BBOIUTH OOBITHYIO IIEP-
BOIIOPSIJIKOBYIO JIOTHKY, TIOCKOJIBKY MOXKHO JI0Ka3aTb, 9T0 OHTOJIO-
TUSI COJIEPXKUT HE TOJHKO IEPBOMOPSIKOBYIO, HO U (O-ITOPSIKOBYIO
IPEMKATHYIO JIOTUKY (JIOPMKY BbICKa3bIBaHUil) 6€3 MpUHSTHS J10-
HOJIHUTEJIBHBIX aKcuoM 1 npasui BbiBoga [10, Introduction, p. XV].

2 IIpororeruka

[Ipororernka siBjisiercss 0000IEHNEM TPOIIO3UITUOHATBHOTO UCUUC-
nenusi. IIpocreiiitee 06061IeHTE COCTOUT B JOOABIEHNN K BhIpaske-
HUSIM TIPOMO3UITHOHATBHOTO UCUYNCIEHNUsT KBAHTOPOB, CBSI3BIBAIONITIX
IIPOITO3UITMOHAJIBHBIC TIepEeMEeHHbIC. BbICKaSbIBaHI/Ie B HpOTOTeTI/IKe
SIBJISIETCST, TAKUM 00pa3oM, 3aMKHYTO# (opmysoit. VexoHbie cBsa3-
ku IIpororeTuku — kBanTOphI U uMILInKalus. Jlagbuetinee 0606-
MMEeHre MPOTIO3UINOHATFHOTO UCIUCTEHNST — 9TO CUCTEMA, KOTOPYIO
JlecHeBcKmMit Ha3BaJI PACHIUPEHHON TEOPUEl JIeIyKIIIH.

Yrob6nI mepeiiTi oT 3eMeHTapHOM [IpoToTeTNKN K crcTeMaM, Teo-
PEMBI KOTOPBIX COIEPKAT BhIPAYKEHUST, IPUHAIIEXKAIINE TEM CEMaH-
THUYICCKUM KaTeropusM, KOTOPbI€e Mbl MO2KEM OITPpEAC/INTL, HATNHAaA
€ KATErOPUU MIPEJJIOKEHUN, MbI JIOJI2KHBI JJOOABUTH HOBBIE [TPABUJIA
BBIBO/A. B KavuecTBe TAaKUX IPABUJI BLICTYITAIOT IIPABUIIa BepuduKa-
IIUU WA 9KCTEHCUOHAIBLHOCTH. B 3aBUCHMOCTH OT BBIGOpA OTHOTO 3
9TUX MPaBUJI MbI IIOJIy9a€M Pa3HbIC, HO 9KBUBaJICHTHbBIC JIDYT APYTY
cucrems! [Tpororernkn [12, p. 49].

Cornacuo JlecaeBckoMy, Bce BhIpakeHust lIpoToTeTuku JiesisiTcst
Ha KJIACChI, HA3bIBAEMbIE CEMAHTUIECKUMU KATETOPUAME. DTO Jiejie-
HUE B HEKOTOPOU CTEleHN CBS3aHO C TeOpUell TUIIOB: B 00EUX Teo-
pHUsX JesleHne Ha CeMAHTUYeCKNe KATErOPUW TO3BOJIsieT n30eKaTh
Jlormaeckux antTuHoMuit. CyIecTBeHHOE pa3Indaue MeXK Iy HUMU CO-
CTOUT B TOM, YTO Te€OpHUdA TUIIOB MMeeT IeJI0 C MHIAUBHUIaMU, KJIacC-
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CaMM 1 OTHOIIEHUAMHU, B TO BPEMsA KaK JlecueBckuii T'OBOPUT O BbI-
paxKeHndgx JIOTUKN — dJIEeMEHTaX dA3bIKa.

Basucuast cemanTuueckast Kareropusi B IIpororernke — Karero-
pusi BbICKa3bIiBaHUil. Bce IPONO3UITMOHABHBIE IEPEMEHHBIE ITPU-
HaJ[jIeXKaT KaTerOpun BhICKa3biBaHUil. Bee BhIparkeHust, He MpUHAJI-
Jiexkarue K 0as3uCHOM CeMaHTUIeCKON KaTeropuu U He SBJISIFOIIU-
ecs KBAHTOPaAMU U CKOOKamu, sBJIA0TCS pyHkTopamMu. KBaHTOPBI
u ckoOku B IIpororernke — cHHKaTeropeMaTuIecKue BbIPAXKEHUs,
U UM He IIPUIICHIBAETCS HUKaKasl ceMaHTHJIecKasi Kareropusi. Jlec-
HEBCKUII HUKOIJA HE PACCMATPUBAJ B CBOMX CUCTEMAaX KBAHTOD CY-
mecTBoBaHUs. HecMOTpst Ha TO YTO B MHOTOYHUCJIEHHBIX TEOPEMAax
Omnrostoruu JIecHEBCKOTO TOSIBJII€TCS KBAHTOP CYIIECTBOBAHUS, OH
BCerJia MOXKeT OLITh 3aMEHEH IMOCIeI0BATEIbHOCTHIO CUMBOJIOB, CO-
crosleil 13 3HAKOB OTPUIIAHUS U KBAHTOPOB OOIHOCTH.

Ksantudukamnus B cmbicie JlecaeBckoro GJim»Ke BCEro K IOICTa-
HOBOYHON KBaHTHdUKAIUU. Y JIeCHEBCKOro KBAHTOPBI €CTh yiKe
Ha Tporo3uinoHasbaoM yposae. Kpurepnit Kyaiina («cymiecTso-
BaTh — OBITh 3HAYEHUEM KBaHTU(DUIMPOBAHHOIN IIE€PEMEHHOI» ) He
IPUMEHNM K IIOJICTAHOBOYHON KBAHTU(DUKAIINN, ITOCKOJIbKY B
cucremMax JlecHeBckoro mepeMenHasi poberaer 1o MHOXKECTBY, CY-
IECTBOBAHME KOTOPOIO MbI He MOYKEM MOCTYJIUPOBATH (IpobJieMa
cymecTBoBaHusl yHUBepcauii). Y JlecHeBcKOro HeT cBOGOIHBIX Tie-
PEMEHHBIX — BCE OHHU SIBISAIOTCS PA3HOTO POJA CIOXKHBIMU KOH-
CTPYKTAMHU.

st cucrem JlecHeBCKOro xapakTepHO TO, YTO OIPeJIeIeHUsT TPU-
PaBHUBAIOTCS TeOpeMaM CHUCTEMBI. JIeCHEBCKUil OTKa3bIBAETCS OT
PAacceIOBCKOro IOHUMAHUsI OlIpeJie/IeHust Kak cokpartienusi. Orpe/ie-
JieHnst JIeCHEBCKOTO — 9TO BbIpaxKeHwusi, TeopeMbl. OHU 3alKCHIBa-
I0TCs1 JINOO B BU/IE SKBUBAJIEHTHOCTH, JINOO B (hopMe IBYX UMILTHKA-
nuit. Bemenue onpeiesiennit aBTOMaTUIECKH JEACT UX AKCUOMaMU
CUCTEMBI.

Wnorna BBeneHme ompejiesieHuil M3MEHSIET CaMy CHCTEMY TaKUM
0o6pa3oM, 9TO OHA CTAHOBUTCS KpeaTuBHOU. B TO ke Bpemsi ompe-
JiesieHusi 00JIaJIal0T CBOWCTBOM Nepesodumocmu, T. €. BO BHOBb IIO-
JIVIEHHOW C IOMOIIBIO OMPEIeICHUsT CUCTEME I KaxKI10i dhopmy-
JIBL, COJIepzKallleil olipeesideMblil TEpMUH, BCer/ia HailJIeTcsd COOTBeT-
crByfoIuii SKBUBaseHT GOPMYJI U3 Hpeablayeii cucremsr |1, c. 36].

Crparerueii Jlecuesckoro |1, c. 38| 6bu1a 60pbda ¢ 3aMKHY TOCTHIO
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s3bIKa. KpearuBHocThb cucreM JlecHeBCKOro, 06yc/IoB/IeHHAST BBEIE-
HHEM U OCOOEHHOCTBIO OIIPEJIE/IEHUI, BJIeYeT OTKPBITOCTH CHUCTEM.
KonTposb Hall HOBBIME CHCTEMaMU OCYILECTBJISIETCS IIOCPEICTBOM
IIpaBuJI BbIBOJAA (B JaCTHOCTH, IIPpaBUJI IKCTEHCUOHAJIBHOCTU U Be-
pudukanum). T IPaBIIA MO3BOJISIOT COXPAHATH OTKPBITOCTH CH-
cTeM.

Bce pesyabraThl, MoaydYaeMble B CTAHIAPTHOM IIPOIO3UIINOHAJb-
HOM HCYNCJIEHNH, oJIy4daiorca u B [Ipororernxke.

B IlpororeTnke mMeOT MECTO CJIEAYIOIIHE TPU AKCUOMBI:

AL Vpgr((p—q) = ((g—=71) = (p = 1))
A2. Vpq(q — (p = q))
A3. Ypq((p — q) — p) — p))

Bce TeopeMbl cTaHI@PTHOIO IPOIO3UIMOHATIBHOIO UCIHCIICHNS (¢
MMIUTIKAIUEl 1 OTPUIIAHIEM B KAYEeCTBE €IMHCTBEHHBIX CBSI30K) sIB-
nstiorest caeacrsusimu A1-A3 [12, p. 54].

st bopMyIMpOBKE HEKOTOPBIX XapaKTEPUCTUYECKUX TEOPEM
ITpororeTnxu TpebYIOTCsI CJIE/LYIONIIE OlIPE/ICICHHS:

D1. Vp(as(p) = p),
D2. Vp(vr(p) = (p = p)),
D3. Vp(fl(p) = (p = —p)),

D4. 1 =Vp(p =p),
D5. 0= Vp(p),

D1-D3 ompenensior dyHKTOPHI MPOHO3UIUOHAIBHOIO UCIUCTIE-
uus. JIpyrue n1Ba onpeiesieHus OpeIe 0T KOHCTAHTBI CEMaHTHAIe-
CKOil KaTeropun BeicKasbiBaHuit. CuMBOJIBI as, vT, fl cyTh cokpairie-
Hus 1 (DYHKTOPOB «yTBep2KeHne» (assertio), «ucrunay (verum)
u «j0kb> (falsum) coorsercrBeHHO.

[IpuBenem xapakTepuCTUYECKUE 3aKOHBI IIPOTOTETHKH JlecHeB-
ckoro [12, p. 55-59]:

1 3axon axcmencuorarvrocmu:

(a) Vf,p,q((p=q) — (fp) = f(q)))
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Bcee dyukimu ot ofgHOr0 aprymentTa B sjieMenTapHoi [Ipororeru-
K€ SBJIAIOTCS UCTUHHOCTHBIMU (PYHKITUSIMU.

2 Baxon Koaunecmea GyHKUUL:

(b) VI((Vpf(p) = as(p)) vV (Vpf(p) = vr(p)) V (Vpf(p) =
flp) Vv (vpf(p) = —p))

Besikast nponosunmonaibiast GyHKIUS OT OJHOIO apryMeHTa 9K-
BUBAJICHTHA OJIHOI 13 derbipex dyukuuit: as(p), vr(p), fl(p) wim
—p. DruMn GYHKIUSIME UCIEPIBIBAIOTCS BCE aJIbTEPHATUBLI IIPOIIO-
SUIMUOHAIBHBIX (DYHKIMH OT OJJHOTO apryMeHTA.

3 3akoH paseumus:

(c) Vf,p((f(1) =p) Vv (f(0) &—p))

Besikast nponosunuonasbaas Gyukims f(p) mocsie 3aMeHbl P JIro-
ObIM HCTUHHBIM BBICKA3bIBAaHUEM SKBUBaJIeHTHA Bbipaxkenuto f(1),
a 1ocJjIe 3aMeHbl JII00bIM JIOXKHBIM BbicKasbiBanneM — f(0).

4 3Baxon sepuduranyu:

(d) Vfp ((f(1) & f(0) = f(p))

Begkasa dyHkiusa or oIHOrO aprymMeHTa, yIOBJIETBOPSEMAas BbI-
paxkenusmu 1 u 0, B anemenTapuoii IIporoTrernke ymnoBieTBopsieTcst
JITOOBIM BBIPAKCHUEM.

5 Bakxon npedeaa Gymruu:

(e) Y (vpf(p) = (f(1) & f(0))

ATy TeopeMy MOKHO HCIIOJIL30BATDH JJIA ONPEAEICHUS KBAHTOPA,
OOIIHOCTH IIOCPEACTBOM KOHBIOHKIUU B TepMuHoB 1 u 0. TepMunsb
«3aKOH Pa3BUTHA» U «TeopeMa o npejene (pyHKIUI» 3aMMCTBOBAHBI
u3 asarebpsl Jjoruku [6, p. 50, 123].

6 Obobwennvi 3axon npedesa GYHKUUL:

() Vf.q(vpf(p) = (f(9) & f(—q)))-
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HpOHOBI/IHI/IOHaHBHaH d)YHK]_LI/IH OT OJHOTO IIPOIIO3UIUOHAJJIbBHOI'O
apryMeHnTa yJI0BJIETBOPACTCA JIIOOBIM BbICKa3bIBaHUeM, €CJI1 1 TOJIb-
KO eCJ/id OHa YyAOBJIETBOPAETCA ABYMA JIIOOBIMI IIPOTUBOPECIUBBIMU
BbICKa3bIBaHUAMMU.

Bakonbl (a)—(f) mMoryr 6bITh 06001EHbI TakxXKe 11 DyHKIHUI ¢
OOJIBIIIUM YHCJIOM apryMeHToB. Bee 3akonbl IIpororeTnkn siBistior-
¢ 9KBUBAJIEHTHBIMU JIPYT JPYTY.

IIpaBuna BeIBOma B cucremax lIpororermkn, Kak OBLIO CKa3a-
HO BBIIIE, MOT'YT OBITH Pa3JIMYIHBIMU. Tak, npasuso nodcmaHosku
He pas3pelnaeTr IOJICTABJISITH Ha MECTO CJIOXKHBIX BBIPaXKeHWil JIpy-
rue BbIpazkeHusl. BMecTo CBOOOIHLIX IEPEMEHHBIX, IIPOOEralomux
1o pyHKTOpPaM JII00O0M CEMAHTUIECKON KATErOpUM, MO/ICTABJISIOTCS
KOHCTAHTBI WJIN II€pEMEHHBIE TOM K€ CEMAaHTUIEeCKOH KaTeropuu.

Ipasusro omdeserus MOXKET TPUMEHSTHCST TOJBKO K TAKUM HM-
IUINKAIMSAM U SKBUBaJIEHTHOCTSAM, KOTOPBIM HE IIPEJIIEeCTBYIOT KBAH-
TOPBIL:

[Tycrs BBICKa3BIBaHUE Vp((r) — Teopema Beex cucreM [Ipororeru-
KI, BbICKasbiBauue Vp(a — () — Teopema CHCTEM C €MHCTBEHHOM
OPUMUTUBHON CBSI3KOW — MMIUIMKaIueli, a BbickasbiBanue Vp(a =
) — TeopeMa CHCTEMBI C HIPUMHUTHBHON CBSA3KONH — SKBHBAJICHT-
HOCTBIO. [lOCKOJIbKY TpaBmjia BBIBOJA ITO3BOJISIOT HAM MPOHOCUTD
KBAHTOP Yepe3 UMILIUKAIMIO U SKBUBAJEHTHOCTDH, MBI IOJIYIaeM
caepytomnue reopeMbl: Vp(a) — Vp(B)uVp(a) = Vp(B). A renepb
K 000MM BBICKA3BIBAHUSIM MOXKHO IIPUMEHUTH MPABUIO OTICJICHUSI.

Ipasunro eepudurayuy y JlecHeBCcKoro siBjsieTcst 00OOIIEHTEM
npasuiia, chopmysupoBaruoro Jlykacesuuem. [Ipasuno Jlykacesu-
9a MO3BOJIAET J00ABIATH K CHCTEME IMPOIO3UINOHATBLHOIO MCUHC-
JieHUsi JTI000e BBICKA3bIBAHUE, JIJII KOTOPOT'O BBIIOJIHSETCS CJIEJYIO-
IIIee yCJIOBHUE: BLIPAYKEHUsI, MOJYyUCHHDBIE B PE3y/IbTaTe ITOJACTAHOB-
KI B BBICKA3BIBAHME BMECTO OJ[HOW U3 €ro IMPOIO3UITMOHAIBHBIX I1€-
pemennbix 3Hadenus 1 u 0, SBISIOTCS TeOPEMaMU STOW CHCTEMBI.
Boipaxkennst 1 u 0 3/ech BBICTYHAIOT BEpUPUKATOPAMU ITPOTIO3U-
IMOHAJbHBIX TIepeMeHHbIX. [[71s1 06001enns mpaBuia BepuduKaimm
HaM HY>KHO yMETDH IOJy4YaTh BepuUKATOPHI JJjIs BhIPAXKEHUH JIIO-
00l CeMAHTHUYIECKOIM KATETOPUU. DTO MOXKHO CJIeJIaTh IIyTeM BBe/jle-
HUsl OIIPEJIEJIEHNs] SKBUBAJEHTHOCTU JIBYX (DyHKTOPOB, IIPUHA/IJIE-
JKAIMUX K JI00O0H, HO 0bmeit ajist 000ux (PyHKTOPOB CEMAHTUIECKOI
kareropuu. Cxema OIpeie/IeHns] BBITJISIIAT TaK:
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Vo, (=) =V, &nl@(&r- - &) = U(&1- - &n)))-

Bripaxkenus 1 u 0 cyTh BepurUKaTOPHI ITPOIMO3UITUOHATBLHON TIe-
PEMEeHHO#, a PYHKTOPHI, OIpPEeIeIeHHbIE C IOMOIIBIO OLpPEIeIeHHIA,
MMEIOIINX BBIIIEIPUBEICHHYIO CTPYKTYPY, SABJILIOTCA BEePU(UKATO-
pamMu PYHKTOPHOH ITepEMEHHOM (. DTH OMPeeICHUsT COIEPIKAT Be-
puduKaTOPhl ApryMeHTOB (DYHKTOPA (0, KOTOPbIE UMEIOT GoJiee HU3-
KUl CEeMaHTUYCCKUN IIOPAIOK, YeM IIepeMEeHHasl Q.

IIpaBuiio Bepudukanum MOXKHO ¢HOPMYIUPOBATL TaK:

Iyemv o — mpoussoavroe evickasvisanue IIpomomemuxu. Ec-
AU BCAKOE BHICKAZDIBAHUE, NOAYUGEMOE U3 O NYMEM NOICTNAHOBKU 6
Qa 8epuUPUKAMOPO8 BMECTO KAK020-AUOO U3 C80600HLT SX0HCIEHUT
Pdymnrmopa, bydem meopemoti Imoti cucmemol, Mo o maxoice bydem
meopemoti cucmemus [12, p. 84].

Ileppas cucrema IlpororeTuku S COmEP:KUT B KAUECTBE €IMH-
CTBEHHOI MIPUMUTHUBHOM CBSI3KH UMILIAKAIINIO, 8 B KAUECTBE MPaBUII
BBIBOJA — IIPABIJIA IOICTAHOBKM, OTIEICHNAs, J0OABICHN U YIAJIe-
HUsT KBAaHTOPAa U PpaBujIo Bepudpukanun. Ee euHCTBEHHAST aKCHOMa,
UMeeT CJIeLYIOIIMi BUIL;

AL Vf,g(f(Vp(p — p)) = (f(Vp(p)) — f(q)))

Hpyras cucrema S1 mosiydaercst Ipu 3aMeHe TpaBuUia Bepudu-
KAy Ha [IPABUJIO SKCTEHCUOHAJIBHOCTH, KOTOPOE IJIACUT:

Has danrozo odnoapeymenmmozo Gyrwkmopa, no kpainetd mepe
68MOP020 CEMAHMUNECK020 NOPAJKA, 3AKOH IKCMEHCUOHAALHOCTIU,
chHopmyYAUPoSaHHBIT dAf daHH020 GYHKMOPA, ABAAEMCA MeEOPEMOT
cucmemw [12, p. 86].

Hnst cucrem S u S1 mokazaHa WX SKBUBAJIEHTHOCTH U MIOJTHOTA.

[Tomumo S u S1 cymecrByer cucrema S2, e ITMHCTBEHHDIN IPUMU-
TUBHBIII TEPMUH KOTOPOH — 3KBUBaJeHTHOCTh. CIIMCOK ee aKCHOM
BBITVISIIAT TaK:

Al. Vp,q,r((p=q)=((r=q)=(p=r)))
A2. Vp,q((p=q) =Vf(f(p) = f(9))
A3. Vp,a(lp=q) = (Vf(f(p) = f(9) = p=1q)))
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A4 YI(f(Yp(p)) = (f(VYp(p) = Vp(p)) = Ya(f(Yp(p) = f(0)))))-

[IpaBuramu BbIBO/IA CHCTEMBI S2 SIBJISIOTCS:

1. TIpaBuno oryesnenus (ecu SKBUBAJIEHTHOCTD JIBYX BBICKA3bI-
BaHUil — Teopema B S2, U IEPBOE U3 ITUX BbICKA3BIBAHMI —
TeopeMa B S2, TO U BTopoe BbICKa3bIBaHHE — Teopema S2),

2. IlpaBmiio momcTaHOBKY,

3. IlpaBuJio ipoHeceHusi KBAHTOPA OOIMHOCTU YePe3 SKBUBAJIECHT-
HOCTH,

4. TlpaBuso sxBuBajeHTHOCTH (J11060i 3aKOH SKCTEHCHOHAIBHO-
CTH BHJIa 9KBUBAJIEHTHOCTHU SIBJISIETCS TeOpeMoit S2),

5. IpaBusio onpesesenust: Jir000€e MPABUIIBHO TOCTPOEHHOE OIIpe-
JIeJIEHUE eCTh TeopeMa, S2; TaKue ONPEJIeJIEHUS] SIBJISTFOTCS K-
BUBAJICHTHOCTAMM.

MMHJH/IK&HHH B S2 MoXKeT OBLITh olpeaeJsieHa B TEpMHUHaX 9KBUBa-

JIEHTHOCTU U KOHBIOHKITUU CJIETYIONIUM 0Opa30M:

Vp,q((p — q)) = (p& g =p)),

re KOHbIOHKIIAIO, B CBOIO OYePeb, MOXKHO OIPEIE/INTD JIBYMSI CIIO-
cobamu:

D1. ¥p,q(p&q=Vf(p= (f(p) = f(9)))-
D2. Vp,q(p&q=Vfp = (Vr(p= f(r)) =Vr(g = f(1))))

Jokazano, ato cucrema S2 MojHAa, a BCe TEOPEMbl cUCTeMbI S'1
cyThb Teopembl S2. Takum obpazom, Tpu cucrembl IIpororeTnku moJ-

HBI U 9KBUBAJIEHTHBI JIPYT JPYTY.

B pesyabrare mobapierust K S2 IpaBujia 3KCTEHCHOHAJIBHOCTH
nojydaercs cucrema S3. YciaoBHas 1epedopMysinpoBKa S3 ObLIa
HazBaHa S4 (B Heil IOSIBJISIIOTCST HOBbIE AKCHOMBI M MEHSIETCsI HAOOp
PaBIJT BBIBOJIA).

Cucrema S5 sBuiach OKOHUYATEIbHON dopmoit [Ipororeruku. B
Hell COMEePKUTCST He3HAUNTEbHAST MOANMUKAIINAS TTPABUIIA OTIPE e~
JleHust: Jie(pUHUEHYMBI MTOMEIAIOTCS B MPAaBYyI0 CTOPOHY SKBUBA-
JIEHTHOCTH (& He CJieBa) U UCIOJB3YIOTCsI Te ¥Ke NPABUJIA, YTO U
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B S3. Pasimuane B TOM, YTO 9TO JeJIaeT JI0KA3aTEJbCTBA KOPOUE,
HOCKOJIbKY IMO3BOJISIET IIPHMEHSITH PaCIpeiesIeHie KBAHTOPa O0IIl-
HOCTH ¥ IIPABHUJIO OTJIEJICHUs K OLPEJEeJICHHsIM, 6€3 HCIIOIb30BAHMS
TeOpeMbI O CHMMETPHYHOCTH SKBUBajieHTHOCTH |15, p. 456-459].

3 OwsxtroJsioruga

[Ipororernka — yacTh OHTONIOIHH. B 00enx TEOPUIX UMEETCsI OJTHA
U Ta YKe MEePAPXUsl CEMAHTUIECKUX KATErOPUil.

B Onrosioruu coeiuHeHb JIBe TEOPHUH, BBeJIeHHbIE JIeCHEBCKIM, —
TeOpHsi CEMAHTHUYECKUX KATeropuii M Teopusi OTHOUIEHUst «&£» |7,
p. 85]. OTHomeHne «£» He MMeeT PUKCUPOBAHHOIO 3Ha4YeHHUs. Tax,
B [IEPBOIOPSIIKOBOI 3JjieMeHTapHON oHTOJI0rUN JIecHEeBCKOro OTHO-
IIEHUE «E£» TPAKTYETCSI KAK «eCThy». B IpyIUX CHCTEMAX OHO MOYKET
UMETH COBEPIIEHHO UHOE 3HAYEHUE.

B pabore Crt. JlecueBckoro «O6 OCHOBAHUSIX MaTEMaTHKH» MbI
HaxoauM: «¢ MCIoIB30Bal TEPMUH “OHTOJIOTHS [T pa3paboTaH-
HOIl MHOIO TEOPHUH, MMOCKOJIBKY 3TO HE MPOTUBOPEUUIO MOl ‘JINHT-
BUCTUIECKON MHTYyUIINKM , KMEHHO BBUIY TOTO (hakTa, 4To si chop-
MYJIMPOBAJI B 9TON TEOPUU KJIacc “o0IMUX MPUHIUIOB ObiTus > |13,
p. 7].

B reopemax OnTONIOrMU HET HPOIO3UIIMOHAIBHBIX IEPEMEHHBIX.
B sizbike OHTOJIOIMH UMEIOTCS TOJTBKO HOMUHAJIBHBIE U TTPOITO3UITHO-
HaJjbHble (DYHKTOPBI, IOCKOJIbKY BCsKuil GYHKTOD B cucremax Jlec-
HEBCKOT'O COCTABJISIET BMECTE C apryMEeHTaMU BbIDayKeHUe, MPUHAT-
Jiexkariee Jub0 KaTeropuy BbICKA3bIBAHMI, JHOO KATeropuu MUMEH
[13, p. 11].

DyHIaMeHTaIbHOE CBOWCTBO IOAPAa3/IeseHNsl BbIPDAXKEHUN Ha ce-
MaHTUYEeCKUE KATErOPUHM COCTOUT B TOM, UTO BCSKAsS MPOIIO3UIUS
1 BCsIKasl IPOIO3UIMOHAJIbHAST (PYHKIIUST BCETI OCTAIOTCS IMPOIIO-
3UIUell U MPONO3UIIMOHAJBHON (hyHKIHEH, ecjiu BhIpaxkeHnue, obpa-
3yIOIlee X 9aCTh, 3aMEHSIETCST BBIPAXKEHUEM, TPUHAIEXKAIIIM TOI
JKe CEMAaHTUYIECKOi KaTeropuu. B cityuae, Korma 3aMeHSIONIEE U 3a-
MEHsIEMO€E BBIPAXKEHUsI IPUHAJJIEYKAT PA3HBIM CEMAHTHUIECKUM Ka-
TEropusiM, MbI [IOJIydaeM OECCMbBICJIEHHOE BbIParXKEeHNE.

Kpome byHKTOPOB MPOIMO3UIIMOHAJBHOIO HCUYMCJIEHUSI B Teope-
Max 3smeMeHTapHOil OHTOJOTUN TOSBISIIOTCS TaKXKe KOHCTAHTHBIE
GYHKTOpPBI 1I€PBOTO MOpsifiKa. Tak, TOJBKO epeMeHHbIe, BCTPEeIaio-
[Mecsi B 9TUX TeopeMax, siBJISIFOTCS HOMUHAJIBHBIMY (MHJIUBYIHBI-
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MU ) [IEPEMEHHBIME, KOTOPbIE MOI'YT OBbITh OIPAHUYEHBl KBAHTOPAMU.
Tax>ke TeopeMbl 3j1eMeHTapHoil OHTOIOrMN COIEPyKAT WHIUBUIHBIE
KoHCcTaHTh! 13, p. 11].

DJjleMeHTapHAasT OHTOJIOTHsT JIeCHEBCKOTO SIBJISIETCSI TIOJIHOM aJjire6-
poit muoxkecTB. C popMasIbHON TOYKHU 3PEHUsi, OHA PEJCTABISAET
co0bOil TEOPHIO ATOMAPHON 1 TI0JIHOM OyJieBoii asre6psl |7, p. 85]. By-
JieBa, aJirebpa aTOMAapHAa, €CJIN KaXKJIblil 13 ee SJIEMEHTOB, OTJIUIHBII
or 0, comepxkut B cebe arom (djemMeHT, orandnblil o1 0 1 He cojep-
JKAIUN HUKAKUX 9JI€MEHTOB, OTJIUYHBIX OT Hero camoro u ot 0-ro
ssiemenTa). OT/esibHbIe OGbEKTBI, JECUIHATHI HEIIYCTHIX €MHUIHBIX
WMeH, SIBJISTIOTCS TAKUMU djieMeHTaMu. BysieBa ayirebpa moJiHa, ecin
JUIST KAXKJIOTO KJIACCA ee 3JIeMEHTOB OyJieBa CyMMa STHX 3JIEMEHTOB
Tak:Ke MPUHIIeKUT ajnredbpe. B anredpe MHOXKeCTB Takas CyMMa
€CTh MHOXKECTBO BCEX WHJIUBUJIOB, KAXKJIbIl U3 KOTOPBIX ITPUHA/IJIE-
JKWUT, TI0 KpaiiHeit Mepe, OJIHOMY MHOXKECTBY HaHHOrO Kjacca. [ly-
CTBIE JIEMEHTBI OyJ1eBOI arebphl CyTh T€ 00 BEKTHI, KOTOPhIE MOTJIN
OBl OBITH 3AITMCAHBI IOCPEICTBOM IIYCTOTO UMEHHU, K IIPUMEPY, UMEHT
A, ompesieTeHHOTO TAKUM 0OPA30M:

acAi=.aca. & ~ (aca)

Ornornerne € B OyJsieBoil ajiredbpe MOXKeT OBITH OIPEJIETEHO KaK
OTHOIIIEHNE, UMEIOIee MeCTO MeXJy 3jemeHTamMu A u B, ecim u
TOJIbKO eciii A — atoM, a B — snement, cogepxxkammuii A. B Ourosto-
ruu JIecHEeBCKOro IPpUHUMAIOTCSI CJIEYIOIIIE J[Ba IIPABUIIA BBIBOJIA!

1. TlpaBuI0 OHTOJIOTMIECKOTO OIPEIeICHUs U

2. IIpaBmjio OHTOJIOTUIECKON IKCTEHCHOHAIHLHOCTH.

IlepBoe mpaBmiao — ompeesieHre MHOXKECTBa IIyTeM yKa3aHUsI
€TMHUYIHBIX MHOXKECTB, KOTOPBIE OHO COJEPKHT, T. €. OIpeJle/IeHne
3JIeMeHTa OYJIeBOil aJredpbl OCPEICTBOM YKA3aHUs €€ aTOMOB:

acp{...}h=vaca&¥(...a...).

[Tpomnozunuio «a € a» B OysieBoit ajaredbpe cieayeT YUTATh: <G €CTh
aroM». JlecneBckuil ompeiesisieT ee Kak «@ €CTh OO0BEKT».

Bropoe mpaBmio COOTBETCTBYET TeOpeMe, yTBEp:KJalomie, 9aTo
MHOYKECTBA, COCTOSIINE U3 OJNHAKOBBIX €INHUI, TOXKIECTBEHHBI, T.
€. 3JIEMEHTBI OyJIeBOH aIredphl, COCTOSIINE U3 OJIMHAKOBBIX aTOMOB,
TOXK/JICCTBCHHDI:
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Vi, g((a)(ae f{...} =aecg{...}) =VQQ <f>= Q <g>))[7, p.90].

[IpaBuio onpemenennst obecreInBaeT BO3MOYKHOCTD OIIPe e/ IEHNUST
IPOU3BOJIBHBIX (hyHKIHiI OyseBoit anredbpol. Mmenno JlecueBckuit
IIEPBBIM JIaJI OMUCAHUE STUX IPABUJI, U 3TO OBLIO JIOCTUXKEHUEM KC-
TOPUYECKOIl BaA?KHOCTH.

Ho ocratorcst oTKpeITEIME, K TIPUMEDY, (butocodckne TpodIeMbl.
JlecueBckmii crpomwsi OHTOJIOTHIO, PACCMATPUBAS ee KaK (pOPMaJib-
HYIO Teopuio 00beKTOB. CJIOBO «eCThb», COOTBETCTBYIOIIEE CUMBOJIY
«E», UMeeT OHTOJIorn4YecKoe 3uadenne. CorjiacHO 3TOMY 3HAUYECHHUIO,
IIporo3uIiusi POPMbI «@ €CTh by UCTUHHA, €CJIU TOJIBKO CYObEKT IIPO-
[TO3UIMH — HEITYCTOE UMsl, T. €. €CJIU JECUTHAT CyO'beKTa CyIIeCTByeT
B OHTOJIOTHYEeCKOM Mupe. KpomMe Toro, Kak Mbl 3HaeM, CyObLEKT J0JI-
JKeH OBbITh €JINHUYHBIM UMEHEM, & IIPEJIUKAT JOJKEH OTHOCUTHCS K
cyobekTy. Takum obpaszoM, caeayrolas IPOMO3UIsT UCTUHHA:

Konepmm E€CMb NOAAK.

CreioBaTesibHO, 3JIEMEHTapHAasl OHTOJIOTHsI, ecJin Beaeld 3a Jlec-
HEBCKUM CUYUTATH TEPMUH «E£» COKPAIIEHUEM CJIOBA «ECTb», SIBJIS-
eTcsl Teopueil OIpeJIeJIEHHOTO PEeAJbHOIO OTHOIIEHUS, Ha3BAHHOTO
OTHOIIIEHUEM «OBITh YEM-TO>.

Enunacreennas akcuoma Onrosorun cdopmyauposana Cr. Jlec-
HeBckuM B 1920 1. 1 MOXKeT ObITH 3amucaHa CAeAyIomuM 00pa3om:

Ax: (zeX) = Jy(yex) & Vy, z(yex & zex — yez) & Vy(yer — yeX).

[Tpusenem Takke GyHIaMEHTATBHBIN 3aKOH OHTOJIOTUN:

(I) ze X & yex — zey.

4 Mepeosorus

Mepeosiornst — camasi paHHsisT u3 cucreM JlecHeBckoro. IlepBona-
YaJIbHO IIPEII0JIarajgoch, 9T0 OHa OyIeT JeiicTBOBaTh KaK TEOPHs
MHOKeCTB. TakoB ObLIT 3ar0/I0BOK, IO/, KOTOPHIM ObLI OIyOJIMKOBaH
6osbioit ee dparment B Mockse B 1916 1. [11].

Mepeosorusi — Teopusi CJIOBa «9aCTh», TIOHUMAEMOI'O KaK <«Ky-
cok» (piece) Hekoroporo obbekTa. JacTh 06beKTa HE MOKET OBITH
IIyCTOM, OHA COJEPYKUTCH B 00BHEKTE, HO HE 3aIIOJHSIET €ro BeCh.
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XOoTd B 9TOIl TEOPUHU HUCIOJB3YIOTCST TEPMHUHBI «KJIACC» U «MHO-
JKEeCTBO», OHA 3HAYUTENLHO Oe/Hee IPYTUX aKCHOMATUIECKUX TEO-
puit muoxkectB. CaMm JlecHEeBCKHIT OTKA3AJICST OT HIEH PACCMOTPEHUST
CBOEM CUCTeMBblI KaK TEOPUU MHOXKECTB U B 0oJiee TTO3THUX paboTax
JaBaJjl eif Ha3BaHUe «MEPEOJIOTHsI».

C rouku 3penusi JIeCHEBCKOrO, CYIIECTBYET TOJBKO OHO UCXOTHOE
OTHOIIEHNE «OBITH 97eMEHTOM» (x € ¥), a OTHOIICHNE BKJIIOUCHUS
BBOJIUTCsT UCKJTFOUUTEIBHO 110 OLPEJIETICHUIO.

BazoBoe oTHOIIIEHNE «1IaCTh — IEI0€» SIBJISIETCS] COCTABHBIM:

AeprB (wumaemca, kax <A ecmv wacmv B), tae pr — dyHkTop
C OJIHMM aprymMenToM [2].

B mepeonornm me mpoxomur mapajsiokc Paccena. ITockonbky y
JlecHEBCKOTO TIeJI0e paccMaTpUBaeTCsl Kak camas OOJbIasi 9acTh,
napanokc Paccena siumuaupyercs. PaccmorpuMm akcrnombl Mepeo-
JIOTUNA.

Al. zepr(y)&yepr(z) = xepr(z) — TPAH3UTUBHOCTD.
A2, zepr(y) = ~(yepr(x)) — aHTHCHMMETPUIHOCTD.
A3. zepr(y) — yey — memycrora.

Al ze KI(Y)&ze KI(Y) — © = z — eJUHIYHOCTD KJIaCCa.

[IpuBemem Tak:Ke ompeaeeHnsT «ObITH JIEMEHTOM» M «OBITH KOJI-
JIEKTUBHBIM KJ1acCOM», coorBercTBeHHO Dfl m Df2.

Dfl. zeelly) =zecax& (zepr(y) Ve =y),

Df2. xe KI(Y) = zex&Vz(zeY — zeel(x))&Iz(zeel(x) —
Irt(reY &teel(z) & zeel(r))), rue KI(Y) — cBoiicTBO ObITH

KOJIJIEKTUBHBIM KJIaACCOM.

Mepeoioruio MOXKHO OTHECTH K TEM TEOPUsIM, B KOTOPBLIX MMEET
3HaveHne ToT PaKT, UTO BCE JIEMEHTHI JOJKHBI IMETh SKBUBAJIEH-
TBI B JIfICTBUTE/ILHOCTH. B MOJ00HBIX TEOPUIX HYJIEBOI 9JIEMEHT He
nMeer (hu3MUIECKoil mHTeprperanun. KaxKkercs, 94T0 UMEHHO TaKo-
BBIM ObLI0 HaMepenwue JlecHeBcKoro B passuruu Mepeosornn, Korjia
OH TOBOPWJI, UTO «JIaCTb» O3HAYAET CTOJIBKO K€, CKOJIBKO «KYCOK»,
U «KJIacC A» — CTOJIbKO 2Ke, CKOJIBKO «Ipyla/Macca A». Takum ke
onu10 Hamepenue X.C. Jleonapaa u H. I'yamana, KoTopble CIycTst
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[ISATHAIATD JIET 1ocjie JIecHeBCKOro u He3aBUCUMO OT Hero chopMmy-
JINPOBAJIM TEOPUIO, CXOXKYI0 ¢ Mepeosiorueit, KOTOPYIO OHU Ha3BaJIU
ucuncjaenneM nHuBHI0B |9, p. 45-55]. Tx. X. Byarep ucnosibzoBan
Mepeosoruto B dhopmanuzanuu 6uonoruu [14, p. 5-18].
UccnenoBanue TpysioB JlecHeBCKOro MpeicTaBiisieTcss MHE OY€Hb
BayKHBIM. DTa Ba)KHOCTH OOYCJIOBJIEHA TEM, UTO JIOTUIECKHE CUCTe-
MbI JIecHEBCKOro BO MHOTOM IIPEJIBOCXUTHUIIN IO3/IHIE U OoJiee n3-
BECTHBIE PE3y/JbTaThl COBpeMeHHON Jioruku. HecMoTpst HA TO YTO
Tpyabt camoro Ct. JlecHeBCKOTO MPaKTUYIECKH HE JIOCTYIHBI U €ro
MU JIONLIA JI0 HAC B MHTEPIPETAIINN €r0 YIEHUKOB U IIOCeI0Ba-
Tesiell, si CINTAI0, ITO UCTOPUIECKOE 3HAYEHUE €ro TPY/I0B HecIpa-
BEJIJIMBO HEJIOOIEHEHO, U HEOOXOUMO BOCIIOJIHUTD 9TOT IIPOOEII.
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ABSTRACT. Lessons of soviet constructivism and their relations to
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1 Bgsenenue

B manmnoit pabore paccMaTpUBaIOTCS TPUHITUIIBI U JOCTUYKEHUST CO-
BETCKOI'O KOHCTPYKTHUBHU3MA. Fro HeJJoCTaTKU U COOTHOIIEHUSI C JIPY-
TUMHU KOHCTPYKTUBHBIMHE TITKOJIAMA OYAYT MPEICTABICHDI B CIEIYIO-
meit yacTu ob30pa.

2 Ajaroputmbl M peajm3yeMoCThb

C. K. Ksmmnau B 1941-1945 rojiax jaJji epByiO HHTEPIIPETAIUIO KOH-
CTPYKTHBHON TeOpUH B paMKaX KJjaccuueckoii (obparTHasi uHTEp-
nperarysi OblIa JaHa erie paHbile [JIMBEHKO): PEKyPCHBHYIO pe-
AJIM3yeMOCTh, KOTOpAasi SBJISIETCS KOHKPETU3AIMENH Peaim3yeMOCTH
o KonmoropoBy, eciti Hamm GyHKIUA — aJTOPUTMBI, a (PYHKIUN
OTOXKJIECTBJISIIOTCSA € BBIYUCIISIIONINMEI UX IporpaMmamu. PaccMor-
pum KoHCTpyKInio Kytmau mogpobuee, mpeodbpa3oBaB ee TaKUM 00-
pa3oM, 9TOOBI OHa KaK MOXKHO MEHBIIEe 3aBUCEIa OT KOHKPETHO
dopMaIn3aun MOHATHS aaropurMma. st 9Toit e gaamM akCcro-
MaTHYECKOe ONUCAHUE MOHATHs aJropuTMa (OHO B3STO M3 KHUTH
[7]). Dro mosBossier paGorarh HaJ| JIOObIM MMEOIIMCS MHOXKE-
CTBOM HCXOJHBIX IPOTPAMM W THUIIOB JAHHBIX, 9TO COOTBETCTBYET
BCEMY JIyXy HAIEro W3JIOXKEHUsI U TpeOyeTCsl Ijis MPUIOKEHUN B
nHQOPMATHKE.

1HepBaH JacCThb pa6OTBI OHy6JII/IKOBaHa. B 17 BBIIIyCKE HaCTOAIEro U3 1aHnd.
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OcHOBHOE CBOMCTBO aJrOPUTMa — BBIIOJHUMOCTH HA COOTBET-
CTBYIOIIIEM YCTPOHCTBE, KOTOPBIM MOXKET OBITH M OpPraHU3aIlMOH-
Has cucTeMa (Tak HasblBaeMble OM3HeC-IpoIecchl). ThIOpUHT H0Ka-
3aJ1, ITO O0IIAsl MOJIeIb UCIIOJTHUTENsST 00/1a/1aeT JIOOOTBITHBIM CBOIi-
CTBOM, KOTOPO€E BOBCIO UCIIOJIL3YETCsI B COBPEMEHHON HHMPOPMATUKE:
€CThb OJIMH UCIOJHUTETb (YHUBEPCAAbHDIT), KOTOPbI B NPUHIUIIE
MOXKET CMOJIEJINPOBATh ITOBEJIEHUE U PEe3YJIbTAThl JIFOO0TO JAPYroro

99

(ecu OTBJICULCST OT TAKUX “MesIoueii”, Kak 3aTpaduBaeMoe BpeMs 1
JIpyTue pecypenbl). A UMEeHHO:

(Akcnoma yHuBepcanbHoro ajropurma) Mmeercs takoif anropurm Y, 9To
1151 JIFOGOTO APYTOro aJIrOPUTMA (p HARJETCs €ro KO ||, Takoif, 9To pe3ysbTaThl
porancienus o(z) u (T [[¢],x]) coBnagaor misa ao6oro .

Hampumep, TakuM HUCIOTHUTETEM JJISI IIPOTPAMM Ha OOBITHBIX
SIBBIKAX SIBJISIETCS] MAlllHa BMECTEe C OIePAIlOHHON CHCTEeMOH H
TPAHCIATOPOM.

Bosrukaer Bompoc: a nodemy JaHHOe YTBep:KJEHHEe Cpa3y He 3a-
nucano dpopMaabHo? B gacTHOCTH MOTOMY, YTO OHO OIPAHUIHBAET
Ha0Op BO3MOXKHBIX (bopMam3anuii MOHATHS aJIIOPATMa U OTCEKaeT
HEKOTOPbIE U3 IOPOI0 MPUHUMAEMBIX [0 IIPUBLIYKE BAPUAHTOB.

[Ipex e Bcero, m3 aHAMN3a AKCHOMBI YHUBEPCAJIHHOTO AJTOPHUT-
Ma BHJHO, 4YTO HeyJ00HO OpaTh B KadeCTBe JIAHHBIX CaMH OObeK-
1ol JIydire nosbp3oBaThesa ux crpykrypamu. Takum obpazom, Jiyd-
mie O6path He yHuUBepce U, a MHOXKecTBO KopTexeit Haj uum U*. U3
TeXHUIECKUX coobpaxkenuit Kk U 1menaecoobpas3Ho 100aBUTH JIBa JIO-
rudecknx 3Hadernss UCTUHA u JIOZKD (ecsin ux tam e 6b110).

Pa3z y HAC ecTh MHO2KECTBO KOPTEXKEH, TO HY?KHO NMETh SJIEMEH-
TapHBIE Ollepallny HaJ, KopTexkaMmu. [IpakTuka m Teopusi COBMeCT-
HO [TOKa3aJIH, 9TO JOCTATOYHO UMETD OJIHY JBYXMECTHYIO OIIEPAITHIO
CONS (cm. [3]), mpucoeuHSIIONLY O CBOM MEPBBI ApIyMEHT B Kade-
CTBe IIEPBOI'O JIEMEHTA CIIMCKa KO BTOPOMY 3jeMeHTy. llepBriit ee
3JIEMEHT IIPOU3BOJILHBIN, a BTOPOI — 0b0si3aTeIbHO cIncok. Kpowme
TOI'0, HYy?KHBI HECKOJIbKO OJTHOMECTHBIX OII€pPAIlMii: JiBe, 3HAUYEHIEM
KOTOPBIX ABJIAIOTCS ITPOU3BOJIbBHBIE KOPTE2KHN .TII/I6O O6T)€KTBII

(TAIL z), ynansiomasi u3 KOpTexKa ero HepBblii 3JIeMeHT;
(HEAD z), BbLiensiomast mepBblii 9JIeMEeHT KOPTeXKa T, —

n nIpeanKaTbI:
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ATOM  Tlposepsier, siBnsiercst u T sjemMenTom U.
SIMPLE IIposepsier, 4To  — KOPTEXK U3 OJHOT'O 3JIEMEHTA.
TRUE  TIlposepsier, uro x — atom, pasubrit UICTUHA.
FALSE IIposepsier, uro x — arom, pasabiii JIOXKb.

NULL  IIposepsier, uTo & — mycroii KopTex | |.

ITycroii Koprexk obozmadaem NIL2. Uepes sTu omepamun BbIparke-
HUE, CTOSAIEe B aKCHOME 00 YHUBEPCATHHOM aJrOPUTME, 3alNCHIBA~
eTCsT CJIEIYIONINM 00Pa3oM:

(1) (T (CONS [¢] (CONS z NIL)))

Koneunbie koprexku ¢ (pUKCUPOBAHHBIM YUCJIOM 3JIEMEHTOB OIIpe/Ie-
JIIOTCS CJIEJIYIONUM 00Pa3oM:

Beipazkenne (CONS ¢; --- (CONS ¢, NIL)---) obozua-

qaercs [ty ..., 1t

TepMmbl, MMOCTPOEHHBIE U3 38 IAHHBIX U3BECTHBIX AJTOPUTMOB M IIpe-
JVWKATOB IIPU IIOMOIINU II€PEYNCJIEHHBIX BBIIE OIeparuii U MMero-
Y€ JIUIIb OJIHY CBOOOIHYIO IIEPEMEHHYIO X, HA3bIBAIOTCS Npocmeti-
WUMYU KOMNO3UUUAMY AJTOPUTMOB. B KOMIIbIOTEpax MIporpamMmma-
TPAHCAATOP — YHHUBEPCAJBHBIA aJITOPUTM B CMBICJIE HaIllell aKCH-
OMBI, & AJTOPUTMUYECKUN A3BbIK — KOJUPOBAHMUE aJropuT™MoB. 13
PacCMOTpPEHUs JIAaHHOTO YaCTHOI'O caydas KOJAUPOBAHUA BUJIHO, 9TO
HEKOTOpble IIPOCThIE Ollepallui HaJ, IporpaMMaMU TOXKe JIOJI?KHBI
OBITH AJTOPUTMUYHBI, & UMEHHO:

(Akcuoma komnosunuit) Eciu nmeercs npocreiinas KOMIIO3UIUS IIEPEMEHHBIX
aJITOPUTMOB Y1, ..., Pn

Tle1, -5 onl,
TO MMeeTCsl ajJrOPHTM, BBLIAIOIMIL AJjisi Koprexka Komos [[p1], ..., [¢n]] xon

[T o1, -y on]l.

Takue KOAMPOBAHUS AJITOPUTMOB SIBJISIOTCS 2AAGHBLMU GOIMUCAU-
motmu nymepayuamy (cm. [4]).

JIEMMA 1. U3 deyx npuramulz eviuse akcuom caedyem Heeo3MoHc-
HOCTN® NOCTPOUMSb 6C100Y 0NPEIEAEHHBLT YHUBEPCANOHBIT AN2OPUMM.

2B omm4une oT A3BIKA Lisp on aromom He cumTaercs.
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okazarenbcTBo. PaccmMoTpuM BhIparkeHUe

2

(¢ x)

D10 — mpocTeiiniasg KOMIO3UIMA, U OHA SIBJISAETCS AJTOPUTMOM.
[Tycrs m — ee xox. Torga (Y [7,7]) ecThb 110 OLpeseIeHNIO YHUBED-
casibroro asropurma (¢ 7). Ilo onpenenennio 1, nocsenee BbIpa-
»kenne sanucbiBaercsd kak ([T [m, 7)), NULL]. Takum obpasom, mbl
nostyansn, 9to Koprex Y ([m, 7]) He MeHsiercsi nocie jobaBJIeHUs
elle OJHOIO 3JIEMEHTA, Yero He MOXKET ObITh.

Crenosarenbno, suadenue (Y [7,7]) He onpeeseHo. Q.E.D.

[(T [z,z]),NULL].

Buano, Kak TeCHO CBsI3aHBI 3JIeMEHTHI (popMasu3anuu. IIpumsis
JTBE €CTECTBEHHbBIE aKCHOMbBI BHIUYUCIMMOCTH, HY?KHO PACCMATPUBATD
YaCTUYHO OlpeeeHHble (DyHKINA. TakuM 06pa30M, CIUIIKOM PAHO
3aMEHUB CJIOBA €CTECTBEHHOIO SI3bIKa Ha “TOYHbIE’ MaTeMaTUYeCKUe
TEPMUHBI, 3aX0JUM B TYIIHK.

3aMeTuM, 9TO Pe3yJIbTAT O HEOIPEIE/IEHHOCTH HE 3allPEINaeT He-
JIeTePMIHUPOBAHHBIX aJI'OPUTMOB, KOTOPBIE IIPU OJHUX M TEX Ke
HaYdaJIbHBIX JaHHBIX I\/IOI‘yT JaBaTb pa3HbIe peSyﬂbTaTbI. HOSTOMy
MBI BE€3JIe CTapaJIMCh NOBOPUTH OCTOPOXKHO: JIAET TOT YK€ pPe3yJlb-
TaT. S/vTBep)K,ILeHI/Ie7 qTo aJII‘OpI/ITM IU/ Ha BXOJHBIX JaHHDbLIX a MOXKeT
JaBaTh pe3ysbTaT b, 0003HATaeTC s

(1 a) — 0.

PaBencTBo ncnoan3yeTcst UMb B TOM CIyUae, €CIH PE3yJIbTaT UMe-
€TCST U TOJBKO OJTHH.

Takum obpazom, TouHas opMaabHas 3AIUCH CBOWCTB yHUBEP-
caJIbHON (byHKIIH:

(2) (Y (CONS [¢] (CONSz NIL))) »y <= (px) —y.

Ho maxe cdopmansbno 6e3ymnpednast pOPMYIUPOBKaA COAEPIKATE b
HO MOXKET TIOJIBECTH, ITOCKOJIBKY YaCTO BaXKEH HE TOJbKO KOHEUHBII
pe3y/IbTaT, HO U IIPOIECC €r0 BBIYHUCIEHUS.

[Tocseauit TPUHITAI TA€T BO3MOXKHOCTD OIPEIE/IATh IPOTIEJTY PhI
PeKypcuBHO, camu depe3 cebst. UToObI MaKCHMAJIBLHO SICHO BBIPA3UTD
ero, Bocroyib3yeMcs uzeeit xx. Makkapru. 3amMeTuM, 910 MpocTeii-
mre KOMIIOSUIINM, B KOTOPLIX ITOCJICIHUM IIPUMEHAJICA ITPEeIUKaT,
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MOKHO CAMH PpacCMaTpPHUBATh KaK IPEIUKATHI, IIOCKOJILKY JIF0O0e NX
BO3MOXKHOE 3HAUEHNE MOXKeT ObITh TOJILKO JIOTHIeCKuM. Takue mpe-
JUKATBI HA30BEM NPOCMetuumu as2opummuseckumu. Ompeaeasnm
VCJIOBHBIE TEPMBI CJIEIYIONINM 00pa30M:

OIIPEJEJIEHUE 1. Eciu t — npocreiiias KOMIIO3UIUs, TO ¢ —
YCJIOBHBIII TEpM.

Ecmn P — npocredimuii aaropuTMUYIecKuil mpeankar, a t u u —
YCJIOBHBIE T€PMbI CUTHATYPEL 0, TO

if P then t else u fi

YCJIOBHBIN TEpM TOM YK€ CHUTHATYPBI. Kro 3HaYeHus OmpeaesIsiioTcs
CJIEJIYIOIIUM 0DOPa3oM:

if P thentelseufi—b
(P&t — b) V (~P&r — b).

Takum 06pa3oM, ecjin ycjIoBr€e HE OIIPEJEIEHO, TO YCJIOBHBIN T€PM
TOXKe He OIpeiesieH, a BOT €CJIN OJTHO U3 BBIPAXKEHUI He OIIpeIesIeHO,
TO YCJIOBHBII T€PM MOXKET OBITH OIIPEeJIeJIeH.

(AKcuoma o peKypcHuBHOM olnpezesennn) Eciam Bece pyHKIMM CUTHATYDBI O
[IPOMHTEPIPETUPOBAHbI KaK aJrOPUTMBI, 1) He BXOIUT B 0, a t[1, x| — ycaoBHBIH
TEpPM CO CBOOOLHOM IIE€PEMEHHON T B CHUTHATYpPE O, HOMIOJIHEHHOR 1, TO MMeeTCs
aJICOPUTM 1), TAKOIi, 4TO

(¥ a) > b < t|y,a] = b.

DTO ompeiesieHne 3aMUChIBaETCA B hopMme

(¢ @) =t z].

[TPUMEP 1. PekypcuBHoe ompejesienre (hyHKIUH, BBIIEISIONIEH
IIOCJIE/THUM 3JIEMEHT KOPTEXKa, MOYXKET ObITh 33/1aHO CJIE/IYIONTIM 00-
paszom:
(LAST z) +
if (ATOM z) then NIL else
if (NULL x) then NIL else
if (NULL (TAIL z)) then (HEAD x) else
(LAST (TAIL z))
fi fi fi
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He yrounsiercsi, kKakoe 3HadYeHHe HNPUHUMAIOT HCXOTHBbIE (DYHK-
MU HA HENoAXOJAINX aprymMeHTax (ckaxkeM, dyukuust TAIL, ec-
JI el [ojlaTh aTOM WJIH IIycToil Koprex). Ilpumep 1 mokaswbiBaer,
YTO MOXKHO IIPOCTO OIPEIEIATh HOBBIE AJTOPUTMBI TaK, ITOOBI CO-
MHHUTEIbHBIE CJIy9al UCKIIOYAINCh 3apanee (0CTaBaINCh B JIPYTOi
aJbTepHATUBE YCJIOBHOIO TepMa). Tak 9To ecyin Hy»KHa BCIO/LY OIpe-
JeJIEHHOCTD 9JIEMEHTAPHBIX KOMIIO3UIHI, TO 3TN (PYHKIIUA MOXKHO
JIOOTIPEJIESTATh ITPOU3BOJIBHBIM 00Pa30M.

I[TPUMEP 2. IlockoJbKy JI0Ka3aHO, YTO HE BCE AJTOPUTMBI OIIpe/ie-
JIEHBI Ha, BCEX 3HAYEHUSX, €CTECTBEHHO OXKWIATh, UTO IJIABHAS OIle-
paliisl PeKypPCUBHOI'O OIpEIe/IeHUsI IPUBOAUT K HEOIPEIeIeHHBIM
dbyukmusam. V1 B camoMm 1ejte, pacCMOTPUM

(ERR z) + (CONS NIL (ERR z)).

Boranciienve jjaHHOrO aJropuT™Ma HEe MOYKET IPUBECTH HU K KaKO-
My pe3y/ibTaTy HU MPU KaKOM 3HadeHnu r. B camoMm nene, pe3yiib-
TaT JOJKEH OBITH KOPTEXKEM, MOCKOJIbKY IOCJIE Hel TPUMEeHsIeTCsT
dyukmus CONS. Ho vu oiun crimcok He ocTaercst caM coboit mociie
J00aBJICHUsT B HETO €€ OHOTO DJIEMEHTA.

3aMeTuM, 4TO IPHU CTAHJAPTHON CEMAHTHKE PEKYPCHUBHBIX IPO-
Ie/Iyp He OoIpeseseH ropa3ao boJiee IpocToil aaropuTM:

(ERRI z) + (ERRL z).

Jloruvecku mpuBeCTH K MPOTUBOPEYHUIO IPEIIIOJIOKEHUE O CYIIe-
CTBOBaHUU 3HAYECHUS HE Y/IACTCS, U MOYKHO IIPEJICTABUTDH cebe ceMaH-
TUKY aJCOPUTMUYECKOIr0 sI3bIKa, PACKPBIBAIOIIETO TaKue olpe/iese-
HUSI B TOXKJIECTBEHHYIO (DYHKIMIO (TOXKE IMOIXOJSINYI0 B KaIeCTBE
pellleHns] TAKOI'O PEKYPCUBHOIO yPABHEHHUS ).

U3 Heonpeie/IeHHOCTH BBIYUCIMMBIX (byHKIUi (pyHKIMIA, omnpe-
JIeJIsIeMbIX aJIFOPUTMAaMMI) CJIEJIyeT, 9TO He JJisi BCSIKOTO IMPerKaTa,
MHOXKECTBO €0 UCTUHHOCTH MOXKHO 3aJaTb BCIOAY OIPEC/ICHHLIM
BBIYUCJIUMBIM 1IpeiuKaToM. [losBirsaiores cieayronine ornpe/iesieHus:

OIIPEAEJIEHNE 2. MHOKeCTBO Ha3bIBAETCS PA3PEULUMBLM, €CITH
UMEEeTCsI BCIOJLY OIPEJIeJIEHHBIN aJITOPUTM, BBIYUC/SIONIN ero Xa-
PAKTEPUCTUIECKYIO PYHKIMIO (TaKUM 00pa3oM, JaHHDIH aJIroOpuTM
JIOJI?KEH BCErJa JaBaTh JIOTMYECKOE 3HAUYEHUE W TOJIBKO OJIHO; Ta-
KOI AJTOPUTM HA3bIBAETCS 6bHUCAUMBLM Npeduramom). MHoxke-
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CTBO HA3BIBAETCS NEPEYUCAUMDBLM, €CITU UMEETCH OJIHO3HAYHBIN aJ-
ropurM, gatomuii suadenue WCTUHA Torna u ToabKo Torma, KOrjia,
3JIEMEHT IPUHAJIIEKHAT JAHHOMY MHOMKECTBY®.

Hanpuwmep, muoxkectBo Tpoek (A4, a,b), rae A — Koj ajropur-
Ma, TAKUX, 9TO aJTOPUTM C KOJIOM A jtaeT 3HadYeHMe b HA BXOJHBIX
JIAHHBIX @, SBJISETCS MEPEYUCTUMBIM, HO HEe Pa3peInMbIM.

3aMeTwuM, UTO JIOMOJTHEHNST HEKOTOPBIX MEPETUCTUMBIX MHOYKECTB
MOTYT OBITH HETIEPEIUCTUMBL.

Paccmorpum errie o7y aKCHOMY BBIMUCIHMOCTH, KOTOPas OTpPa-
JKAET, IYTO AJTOPUTMBI BBITIOJHSIOTCS TIar 3a IMIaroM W BBIIAIOT pe-
[eHne Yepe3 KOHEUHOoe Yuc/o maroB. COOTBETCTBEHHO, IPUBJIEKAS
KOMITBIOTEPHDBIE AHAJIOTHH, BCTIOMUHAEM, UTO HEKOTOPBIE TPOrpaM-
MBI HE TIEPEBOJIATCS MAITUHON Ha CBOM SI3BIK, & WCIOJHSIIOTCS TTPH
ITOMOIIU CITENUAAIBHON IporpamMMbl-uHTEpIpeTaropa. CyiecTBoBa-
HUe WHTepIpeTaTopa — 0ojiee CHILHOE CBOMCTBO, YeM CYIIECTBOBA-
HUe YHUBEPCAJbHOU (DYHKINH, U MOYXKET OBbITh 3aIUCAHO CJIE/ILYIO-
muM obpazom. Ilycrs PAIR — BBIYMC/IMMBIN [IpeIuKaT, IPOBEPSIIO-
i, sIBJISIETCsI I O6'bEKT KOPTeXKeM U3 JBYX JIEMEHTOB (OH JIEIKO
CTPOUTCSI).

(Axcuoma nepeuncaumoctu) VmMerorcs Takas GyHKIUA (YHUSEDCAAbHBT UH-
mepnpemamop) Ul u npequkar UT (nowazoswiti mecmep), Takue,4To

1. (Ulz) -y = (TRUE (UT z y);

2. (Ulz) — y D (PAIR z) A (PAIR y);

3. Hns moboro aaropur™a ¢ (¢ a) — b TOra u TOIBKO TOr/a, KOTa NMEeeTCs
koprexk C, MepBBIM WIEHOM KOTOPOro siisiercs napa [[¢],a], Bce mocie-
IyIOIUe YJIeHBI [TOJIyYal0TCs U3 Ipeablayiero npumenennem dyukinun Ul:

(Ul [[w:] 5 ai]) = [[w@ig1] s aital,

a nocsiennmii umeer sug [NIL, ).

Ucnonb3ys akCHOMY TEPEYUCTUMOCTH, MOXKHO TTOCTPOUTH BBIYUC-
JuMbIit ipenukar W, TpoBepsIIoNuil, YTo JAHHBIH KOPTEXK ABJISI€TCS
ITPOTOKOJIOM TPUMEHEHUsI YHUBEPCAJIBHOTO WHTEPIIPeTaTopa, U Ha
IIOCJIETHEM IIIare MoJIydaeM OKOHYATEIbHBIN Pe3yJIbTarT.

Ecnu npuasaTh akcnomMy MepeducIMMOCTH, TO, B YACTHOCTH, JIJIs
HaTypaJbHBIX YHCeJ JII000e MHOXKECTBO, TAKOe, 9YTO M OHO CaMO U

3HO aJITOPUTM MOZKET HE€ JJaBaThb HUKaAKOI'O 3HAYE€HUA, €CJIN SJIEMEHT MHOXKe-
CTBY H€ IIPUHAJIC2KUT.
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€ro JIOTIOJIHEHUE SBJISIIOTCS IepedncJnMbIME, pa3permmmo. [Ipasma,
JJIA ILeI';'ICTBI/ITeJIbeIX qucesl 1 ApYyrux CJAO02KHBIX (He KOAUPYEMBIX
JIOCTATOYHO [IPOCTO HATYPAJbHBIMU YHCIAME) O0BEKTOB CHTYAIHsI
MOXKET ObITh HECKOJIbKO CJIOZKHEE.

[Toporo Hy:kHa He pa3permMocTh, a 6ojee caaboe MOHATHE: OM-
deaumocmn.

OIIPEIEJIEHUE 3. MuoxkectBOo Z omdeasem IBa HelepeceKaro-
muxcs muoxkecrsa X uY, eciu X C Z,Y C Z.

Taknm o6pa30M, OTAC/IMMOCTDh — IIOHATHE OTHOCHUTEJIHBHOEC. Omna
3aBUCUT OT paCCManI/IBaeMOfI CUCTEMbI MHO2KECTB U YHUBEPCA.

JIEMMA 2. (Teopema o Heormesmumoctn) Hmeromcea dea nepe-
wucauMur mrodcecmsa X u Y, maxux, 4mo wem pazpeutumozo
MHOACECTNEA 2, 0MOEAAIOUE20 UT.

N nes nokazaTeabcTBa. B KadecTBe TaKUX IByX MHOKECTB MOXK-

{[z,y] | (T [x,9]) = O},
{lz, 9] | (Y [2,9]) = 1}

Eciu npeukar paBeHCTBA BBIYUCIUM, TO JIIOOBIE JIBA OHODJIE-
MEHTHBIX MHOYKECTBA OTIe UMbl HO, cKaxkeM, J1s JIefCTBUTEIbHBIX
YHCe]l eCTeCTBEHHO, B YACTHOCTHU, PACCMATPHUBATH BBIYUCIUMOCTD
Ha 6azuce HEKOTOPBIX CTAHJIAPTHBIX HENPEPBIBHLIX aHAJIUTHIECKUX
dbyuxwmit (-, +, —, \, exp, sin, cos, In...) u npejukara <, onpese-
JIEHHOTO KaK YaCTUYHBIN, 9TOObI COXPAHUTH HEIPEPBIBHOCTD: €CJIH
T =y, TO 3Ha4YeHHe xr < Y He ompejeeHo. [loaTomy ecrecTBEHHO
[OSIBJIAETCS TIOHSATHE OTAEJUMBIX 3JIEMEHTOB: JIBa 3JIEMEHTa OT/Ie 1~
MBI, €CJIU €CTH BBIUYNCTUMBIN MTPEUKAT, UCTUHHBINA Ha OJHOM U3 HUX
U JIO?KHBII Ha APYTOM.

HO B34dTb

T,y
Y

Nnmeetcst mpocTo hopmysiupyemMast u 00IIast TeopeMa, TOKA3bIBAIO-
asi, 9TO JJIs CBOMCTB BBIYUCIUMBIX (DYHKITUN HEJIb3s TOYTH HUKO-
IJla Ha IedThCs Ha Pa3penIuMoCcTh. JleTepMUHNPOBaHHBIN aJIropuT™
(0 HA3BIBAETCH IKCMEHCUOHAALHDIM TI0 TIEPBOMY APTYMEHTY, eCJIn
Jutst Bcex A m B, Takux, 9T0 (DYyHKIMNA, MU BBIYUCIIIEMbIE, OJTHHA-
koBbI, IMeeM p([A]xX) =y <= ¢([B]*X) — y. Takum obpasom,
OH Ha OJIMHAKOBBIX (DYHKITUSX JIA€T OJUHAKOBBIE PE3YJIbTATHI.

JIEMMA 3. (Teopema ¥Ycmenckoro—Paiica) [Tycmv npedurxam
pasencmea paspewum. Tozda, ecau SKCMEHCUOHANLHDIT AN20PUMM,
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6C100Y onpedesen, mo or He 3a6UCUM 0T NEPEO20 AP2YMEHMG, M. €.

Va,y (x,y — xodw areopummos O
Vz,u((p [z]* 2) 2 u = (¢ [y] *2) = u)).

HokazareabcTBo. Paccyxmaem ot nporusHoro. [lycrs ecth Takoe
z, aro ¥ = Az (¢ [x] * 2) He ABIsIeTCH TOXKIECTBEHHON (DYyHKITHEI.

IIycrs ERROR — murme me onpenenennast pyHKIHSI, a € — KO,
OJIHOTO U3 aJIrOPUTMOB, ee Bhruucssiiomux. [Iycrs (¢ [e] * z) — a.
Torga, M0 9KCTEHCUOHATBHOCTH (o, IJIs JIIOOOTO KOJa €g HHUTJIE He
onpeienennoii yuxmuu (¢ [ep]*2) — a. [TockonbKy 1 He siBIsETCH
TOKIECTBEHHOM, HaWIeTCs TaKoil KO, d, COOTBETCTBY IO HEKOTO-
poii Beraucanmoii yukiun x, 4to (¢ [d]*z) — b. Tenepb nocrponm
CJIeIyToIIee OlpeieieHIe:

(3) (& fxzy) <« if (ATOM (T f x)) then (y y) else (x y) fi.

Ora QyHKIMS HUTJAE He ompejeseHa, ecau (f ) He ompeJeseHo,
B IIPOTHBHOM cJlydae, npu (puKcupoBaHubix f, x maer . Takum
obpaszoM, nposepsisi, yemy paBHO (¢ Ay (£ f z y)), Mbl Mo GBI
IIPOBEPUTDH, IIPUMEHUMA, U (PYHKIUSA K apryMEHTY, 9TO SABJISETCS
Hepa3permnmMoi mpobieMoii. Q.E.D.

W HakoHer, pacCMOTPUM CHCTEMY AJITOPUTMOB, KOTOPasi OOBITHO
[IPEJICTABJISIETCST B KHUTAX 110 Teopuu Bhraucaummoctu. OHa MOXKeT
OBITH OIMCAHA CJIEIYIONNM 00Pa30M.

Nmeercst 6eCKOHETHO MHOT'O AaTOMOB — HaTypaJbHbIe ancia. ctumny
oroxtecTBysieM ¢ 1, j1oxxb — ¢ 0. meroTcst iBe ucxoabie Oy HKITUT
U OJWH TIPEJINKAT, OTPEIeJIeHHbIE HA ATOMAX:

(Sn), paomasimon n+1,
(Pd n), maromasi mon >0 n—1,a ma 0 — NULL;
(Zn), upeaukar, IPOBEPSIIOIINIi, paBeH Jiu ero apryMmentT 0.

Takue aJropuTMbl, KOHETHO K€, TeTEPMUHUPOBAHDI, IIOCKOJILKY JIe-
TEPMUHUPOBAHBI UCXO/HbIE (DYHKIUU, U HA3BIBAIOTCS PEKYPCUSHbI-
Mmu Pyrnkyuamy. COOTBETCTBEHHO, MHOXKECTBA, pa3peliuMble MpH
[IOMOIIY PEKYPCUBHBIX (DYHKIWIA, HA3BIBAIOTCS PEKYPCUBHO Pa3pe-
WUMDLMU, & TIEPEUUCTUMBIE C UX TTOMOIIBIO — PEKYPCUCHO NEPEHUC-
AUMDLMU.
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[TPUMEP 3. IlocTpomM ajropuTM, OCYIIECTBJISIONINI CJIOKEHUE
ABYX HATYPAJIbHBIX IUCEJ:

(PLUS m n) < if (Z n) then m else (PLUS m (Pd n)) fi.

Ipyroii criocob orpejiesieHnsi aaropuTMOB JIaH B OIPEeIeHUH Olle-
paropa Mu, cTposinero MUHUMAaJbHOE 3HAYEHHUE 7, IPU KOTOPOM

(q) [m7n]) =0.

(Muk @ m k) < if (Z (¢ m k)) then k else (Muk ¢ m (S k)) fi;
(Mu ¢ m) < (Muk ¢ m 0).

31ech cHavYaJa BBOJIUTCS BCIIOMOTATEJILHBIN aJICOPUTM, a cama pe-
Kypcus UJIeT B JPYTOM HAmpaBjeHuu, deMm obbrano. Takas omepa-
Ui 9acTO O0DO3HAYAETCH KEAHMOPOM MUHUMUIAUUL, BBEICHHBIM
. T'unbbeprom:

pn (P n),

rne P — ajropurMuveckuii peauKar.

EcTb 3xcriepuMeHTaIbHbBIN (DAKT, CTEIIEHD IOITBEPKICHHOCTH KO-
TOPOr0 B HACTOSAIIANA MOMEHT HEM3MEPHUMO BBIIIE, UeM y JII000TO
€CTeCTBEHHOHAYIHOIO IIPUHIINIIA: BCEe U300PETEHHBIE JIeTePMUHIPO-
BaHHbBIC aJITOPUTMBI BBIPpazKalOTCsA KaK peKprI/IBHbIe CXeMbI Ha/JI ITPpN-
MeHEeHHBIM 0a3rcoM MCXOoMHbIX (yHKmuil. Kak n npuHsSITO B ecre-
CTBEHHBIX HAyKaX, 9TO IKCIIEPUMEHTAIbHOE HADJIIOEHIE BO3BEIECHO
B paHr ODOINEro yTBEp:KJEHHsI, HO B OTJIMYUE OT, CKaXKeM, 3aKOHOB
Heprorona cKpoMHO HasbiBaercst mesuc depua (MoxKeT ObITh, Ipa-
BUJIbHEE ObLIO OBl 100aBUTH CIofia ele u ThiopuHra):

JIroboii costeprKaTe/IbHbLI 3aMKHY ThIi B cebe (He MCII0JIb-
3YIOIIUIT UCTOYHUKOB BBOJA, OTJIMYHBIX OT 3apaHee 3a-
JIAHHOTO apryMeHTa) aJrOPUTM BBbIPAKaeTcsl B JIHOOOM
U3 IPHUHATBIX B HACTOsIIee BpeMsl B MareMaTuke (op-
MaJIn3alyii IOHSATUST AIropuT™Ma (B YaCTHOCTH, KaK pe-
KYPCHBHAsI CXEMA.).

s sToro resuca cjaenyeT CTporoe yTBepzKJcHNEe, KOTOPOE JTO0Ka-
3aHO JIJIfd BCEX HMCIOJIB3YEMbIX B MaT€MaTUKe TTOHATUN aJIrOpuTMa:
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BCe OHM 9KBUBAJEHTHBI B TOM CMBICJIE, YTO AJTOPUTMHIECKH OIIpe-
JeauMble (DYHKIUHU HaJT MUHIMAJIbLHBIM 0a3UCOM IIOHATHUI COBIIA 1A~
for?. Ho emie Gosiee BaKHO TO, YTO [Is BCEX SIBHO BBIIECJIEHHBIX B
MaTeMaTHKe CIIOCODOB MOCTPOEHUs aJlOPUTMOB HaliJIEHO UX Mpe-
CcTaBJIeHne, COIVIACYIOIeecs: ¢ Te3ncoM Yepua®.

Buaumanwue! Tesuc Yepua paboraer Jidiib B TOM CJIydae, eCJin
MbI paCCMaTPUBAEM BBIYHC/IATE/IBHbBIE YCTPOICTBA caMi 110 cebe, 6e3
du3nIeCKNX JATIUKOB JJIsT BBO/IA JAHHBIX U 0€3 B3aNMOIEHCTBUS C
9€JIOBEKOM. DTy ONOBOPKY MPAKTUIECKH HUKTO HUKOTIA HE JeJIACT.

JItoboe wacTHOE ompeesieHne aJrOpUuTMOB 3a0aeT IIPOCTPAHCTBO
B CMbICJIe IIPUMepa, 7 U3 IePBOI YaCTH CTATbH, B KOTOPOM IIOCTPOEHO
9yM-IIPOCTPAHCTBO MPOIPAMMHO OIPEACTUMbIX (DYHKIINI, TOCKOJIb-
Ky MBI IPUHIMAEM aKCHOMY IePEYUCIUMOCTH.

W3 akcnoMbl IIEPEIUCIMMOCTH U aKCHOMBI O PEKYPCHUBHOM OIIpe-
JeJIeHUU CJIeyeT akcuoMa 00 YHHUBEPCAJIbHOM aJIlOPUTME.

Temepb MOXKHO OIpeIeNTh peann3yeMocTb mo Kiunu dhopmyit
[IPOU3BOJILHON TEOpUH, HaJl OOBEKTAMHU KOTOPOU BBEJIEHO MOHSTUE
BBIYUCIUMOCTH, TAKOe, 9TO YHUBEPCAJIbHBIA WHTEPIPETATOD OIpe-
JIEJIAM.

OIIPEJIEJIEHUE 4. Oupeme/inM onepamuio HOCTPOeHHs 110 pop-
MyJie Teopun GOPMYJIBbI, 0O3HaYaoIIel ee peasmsanuio ®|A,<|), rue
¢ — Tepm. B omnpenenenun npejmnosaraercs, UTo nepemenusie ¢, ¢
7 TAaK Jiajiee He BXOMAAT B UCXOAHDBIE (DOPMYIIBL.

4Tyr ecrb aBe 0BYMIKK. Bo-IIepBLIX, COBIIA IEHIE ONPEIEIUMOCTH He O3HAA-
€T COIIOCTABUMOCTH PECYPCOB, HEOOXOAMMBIX JIJIsi BBIYUCJIEHUS] JJAHHON KOHKPET-
HOI PYHKIMY PA3TUIHBIMY HOHSITHUSIMHA AJITOPUTMA. 1aK YTO YTBEPKIEHNE, ITO
BCE MOYKHO BBIYUCJ/IUTD Ha MalinHe ThIOpUHTa, SIBJISETCA TUTNIHON /Il MaTeMa-
THKOB JIEMarorueil, Korjaa CMeIlnBaloT MOJAJIbHOCTH ‘B IIPUHIUIIE BOZMOXKHO |
‘IPaKTUIECKN BO3MOXKHO . BO-BTODBIX, €C/ii NCXOIHBIM 6A3UC TPOU3BOJIBHEIN, TO
JlaKe OIPEJIETUMOCTh HAYUHAET PAa3JInIaThCsd. PEKypPCUBHBIE CXEMbI — MOIIIHEH-
Uil B CMBICJIE OTHOCATEJILHON OIPEIEIUMOCTH AIllapaT TEOPHH AJITOPUTMOB.

SEcTb 0HO MCKITIOYEHIE, HARTEHHOE aBTOPOM. B/ MMeroTcst Bparmarorye-
Cs1 YepHbIE JIBIPBI, TO B IPUHIUIIE MOYKHO OPraHU30BATH BBIYUCJIATE/ILHBINA TIPO-
[IECC TaKUM 06pa30M, 9TOOBI [IOJIYIUTH OTBET HA HEPA3PEIINMYIO 33/1a41y, HO IPU
9TOM HYKHO CAMOMY YCIIEIITHO COBEPIIUTH IIYTEIECTBUE CKBO3b TAKYI0 UEPHYIO
JBIPY B JIPYTYIO BCeJIeHHYIO. Takum o0pa3oM, B HEKOTOPOM CMBICJIE Te3UC dep-
4ga U o0Iasi TeOpHsl OTHOCUTEJILHOCTU APYT JIPYTy NpoTUBOpedar. lurybuHHbIe
B3aWMOCBSI3M HAYIHOTO 3HAHUS TOPA3/0 CUJIbHEe, 9eM MOYKHO BOOODPAa3UTh, Ha-
6JII0/1as COBPEMEHHYIO HAyKy, PA3JeJIEHHYIO Ha MOYTH HEB3aWMOJIENHCTBYIOIUE
OTpacIu.
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1. Ecmu A — snementapuast popmyiia, TO

®|A, (| = A&(NULL ¢)

®|A&B, (| =
2. —(ATOM ¢)&—(NULL (TAIL ))&®|A, (HEAD ¢)|
&®|B, (HEAD (TAIL ¢))].

®AVB,(] =
~(ATOM ¢)&~(NULL (TAIL ())&
((NULL (HEAD ¢)) = ®|A, (HEAD (TAIL O)) )&
(=(NULL (HEAD ¢)) = ®[B, (HEAD (TAIL ())]).

@

®[A= B,¢| =
4. VQ(®LA, ) = 3C (¥ (CONS [(1, (] C))&
®|B, (LAST (LAST 0))])).
5. ®[=4, () = (NULL ()&~3G ®[A, ¢

®[3x A, (] =

6. ~(ATOM ¢)&—(NULL (TAIL ¢))
&®|Alz | (HEAD ¢)], (HEAD (TAIL ¢))].
®Vz A, (] =
7. Yz 3C (T (CONS [¢, 2] ))&

®|A(x), (LAST (LAST O))])).

SaMeTuM, 9TO B OINpeIeIeHUN Pealn3yeMOCTH He IOHaI00MIICs
Jlazke IIpeJIuKaT PaBeHCTBA WU KaKOU-TO APYTIoi ABYXMECTHBIN IIpe-
mukar. [IyHKTBI HaIIero onpeie/IeHus IeEPEBOIAT Ha A3bIK a0CTPaKT-
HBIX aJICOPUTMOB IyHKTHI omperencHus Kommoroposa. [Ipu srom
aJITOPUTM OTOZKJAECTBJISAETCA C KOJAOM €I'0 IIPOrPAMMBI.

PaccmoTpum, Kak B KOHCTPYKTHUBHOM TEOPHUH C PEATUIYEMOCTHIO
o KimmHu BBIpazkaroTcss HEKOTOphIe cBoiicTBa pyHKImi. IIpexe
Bcero, caeaysa Kiannu, popMabHO BbIpa3uM Te3nuc Uepda.

Vz (-A(z) = Jy B(x,y)) =
(4) HZW(ﬂ (z) =
Ju (T [z,2]) = u&Vu (Y [z,z]) = u= B(z,u))
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B 6osbmuucTBe Teopuit u3 Tesuca Uepda ciieyIoT, B YACTHOCTH,
Pe3y/IbTaThl, HECOBMECTUMbIE C KJIACCUUIecKoit jiorukoii. Hampumep,
€CJIM BBIPA3UMO Ha fA3bIKe Hallleil TeOpUuU XOTh OJHO Hepa3pelIuMmoe
ceoiicteo U(x), To peanusyema (opmyia

(5) —Va (U(z)V -U(z)).

TeMm caMbIM MBI TOJTyvYaeM KOHCTPYKTHUBHYIO XapaKTepPU3aIUIO
KJIACCUYECKON JIOTUKU: OHA IOJHOCTBHIO IpUeMjeMa KOHCTPYKTHUBHO,
ecqii B TEOPUU BCe CBOMCTBa paspemmMbl. To ecThb Teopust HOKHA
ObITH TosTHA. [l03TOMY, B YACTHOCTH, B DJIEMEHTAPHOW IeOMETPUU
Win B ajredpanvdeckoil Teopun JEeHCTBUTEIbHBIX YHCEJ KJIACCHYe-
cKas JIOTMKa KaK pa3 Ha MecTe. B moJiHON Teopuu OoHA HE MOXKET
IIPDUBECTU K «I'PA3HBIM» TeopeMaM CyIIeCTBOBaHUSI.

Peanuzyemoctnb, monnMaeMas KJIaCCUYECKH, BJIEUET B CIydae Iie-
PEeYNCIMMBIX TUIIOB JAHHBIX BayKHBIN JIOTUYECKUI TPUHITHI:

IIpuHIIMI KOHCTPYKTUBHOrO moadopa

(6)
Vo (A(z) V —A(z))&——3z A(x) = Jz A(x).

DTOT NPUHIUII YaCTO HA3LIBAIOT npunuyun Maprxosa n obo3HaUA-
or PM.

ComepzkaTeIbHO MPUHIAI KOHCTPYKTHBHOI'O IOA00pa O3HAYAET
BAXKHBIN MPAKTUYIECKUN BBIBOJI: €CJIU Y HAC €CTb CIIOCOO IpOBEp-
KM KOPPEKTHOCTHU PeIeHHsI U aJrOPUTM Iepedopa BCeX BO3MOYKHBIX
3HAYEHUI TUIA JAHHBIX, TO MOYKHO CIIOKOMHO IIPUMEHSITE JIjIsi 000C-
HOBaHNs KOPPEKTHOCTH 3aIa9M MONCKA KJIACCUIECKYIO JIoruky. Fc-
JIX B TIPUHITHATIE TTPOIECC JTOJIPKEH 3aKOHUINTHCS, MbI IIPOCTO 3AIyCTUM
IIPOrPAMMY U JO0XKJIEMCS €€ OCTaHOBKU.

HoBble BbIpasuTe/bHbIE BO3MOYXKHOCTH OTKPBIBAIOTCA U B ILJIAHE
BBIPasKEHMsI HECTIOCOOHOCTH UTO-TO CAeaTh aJropurmudecku. Ha-
puMep, TeopeMa YcieHckoro—Paiica o HeBo3MOXKHOCTH 3 heKTUB-
HOI'O PACIO3HABAHUS CBOMCTB AJTrOPUTMOB MOXKET OBITH Iepedop-
MyJIIpOBaHa Jijist aOCTPAKTHBIX THIIOB (Hampumep, (yHKIui, MHO-
JKECTB. . . ) CJIEJLYIOIIUM 00pa3oM:

(7) VX : Function3b: Bool A(X,b) =
3b : Bool VX : Function A(X,b)

(dopmymposka orkpsiTa Tpossicrpa).
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3 CoBeTrcKuii KOHCTPYKTUBU3M

A. A. Mapkos (1947) na 6a3e Teopun ajropuTMOB IIPEJJIOKII Ba-
PUAHT KOHCTPYKTUBHU3MA, OA3UPYIONINNCI Ha TPATUIINOHHOM €CTe-
CTBEHHOHAYIHOM MaTepHaJin3Me U painnoHajn3Me. IlepBoHadaabHO
OH HCIIOJIB30BaJI B Ka4eCTBE€ OCHOBHBI KOHCprKTI/IBHOI‘O IIOHUMaHUA
MaTeMaTHIeCKNX CyXKIaeHnit peajndyemoctsb o Kaunu. Ho on, Tak
2Ke, Kak u bpayap, nmocraBui 3ajja1y KOHCTPYKTUBHON 1epepaboTKu
HE KaKOI-TO OTAeJbHON Teopuy, a BCeil MaTeMaTUKU, KaK OHa TOrAa
TOHUMAJIACh.

ITo pacckazam camoro Auapess AnapeeBruya, IEPexo ] K KOHCTPYK-
TUBU3MY CTUMYJIUPOBAJIU €ro paboThl BO BpeMsi Bropoit muposoit
Boitabl. OHA B 3HAYUTEJHHON CTEIEHNM PEIINach COPEBHOBAHUEM
MaTEeMATUKOB, PaCIIu(POBLIBABIINX KOIbI TPOTUBHUKOB U M300pe-
TaBIINX HaJdeXKHbIe KOABI IJjisI CBouX Boiick. A. A. MapkoB paboraJ
UMEHHO Ha 3TOM CBEPXCEKPETHOM (PpOHTE M Ha CBOEM OIbiTe ybe-
JTAJICS, HACKOJIBKO TPY/IHO OTJIMIUTH MAaTeMaTHIECKUEe Pe3yIbTaThbl,
JAIOIIME METO/I UX MCIIOJIL30BAHUSI, OT T€X, KOTOPLIE OCTAIOTCS JIUIID
naeadbHBIME. Tak 110 MapKoB permI npuiarhs MareMaTuke Oojee
[PUKJIaIHOM XapakTep. VI myTh K 9TOMY OH yBHIE B Opay3pOBCKOM
OJIXOJIE.

ITockosbKy 110 cBOEMy MHUPOBO33peHnio A. A. ObLI yOeXK IeHHbIM
€CTeCTBEHHOHAYIHBIM MAaTEPUANCTOM, (PUIOCOPCKHE OCHOBAHUS
noaxona Bpayspa ObLau i Hero HempuemiieMbl. Ho, IMOCKOJIBKY
OH OBLT JIeWCTBUTEILHO CBOOOJIOMBIC/IAIINM, a HE U3 TeX, KOTOPDLIe
JIOIIYCKAIOT I APYTUX CBOOO/Y MBICIUTDL TaK ¥Ke, KaK OHH, U Ia-
JIAIOT B OOMOPOK (/I HAYMHAIOT FOBOPUTH HEHPUCTONHOCTH) IIPH
OIHOM YIOMHHAHHU MMeHH Bora, oH 9eTKO M OObEKTHBHO IIPOaHa-
JIN3UPOBAJI CO CBOEil TOYKM 3peHUsl JIOCTUXKeHUsI Bpayspa u Bcerma
BO3/IaBajl €My JOJI2KHOE KaK OTI[y-OCHOBATEI0 HOBOTO HAallpaBJie-
HUA.

Cam MapKOB BBIAEINI TPU OCHOBHBIE abCTPAKIINU, Ha KOTOPBIX,
C TOYKHU 3PEHUsI €CTECTBEHHOHAYYHOI'O PaIHOHAIN3MA, 0a3UpyeTcst
MaTeMaTHKa.

Abcrpaknusi otoxKjaectBiaeHus. Ona chopMyInpoBaHa KOC-
BeHHBIM ObOpazom [. JlefiOHuileM B ero orpejiejieHUN pPaBEHCTBA!
«PaBuble 00beKTHI — 00/1aa101I1e OJNHAKOBLIME cBoiicTBaMu». Ec-
JIM TOHUMATh 3TO C TOYKU 3PEHHMA MHPOPMATHKHU, TO, IIOCKOJBLKY
peJIMETOB C COBEPIIEHHO OJIMHAKOBBIMHU CBOMCTBAMU HPOCTO HET,
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HaM OCTaeTCd MepepopMyIMPOBATL abCTPAKIIUIO OTOXKAECTBJICHUST
CJIEIYTIONIUM 00Pa3oM:

«MBbI oTKa3pIBaeMcs paccMaTpWBaTh B MaTeMaTHUYeCKO
dopmasiuzaliuu HeKOTOpbi€ CBOMCTBA, PA3JIUYAIOIINE TPe/I-
METbI, I TEM CAMBIM OTOXKJECTBJIAEM HX».

AbcTpaknus moTeHnuajbHOI 6eckoneunoctu. Cunraercs
BBITIOJTHUMBIM JIf000€e KOHEeYHOe YHCJIO0 AefCTBUil, IMoCTpoe-
HU€ CKOJIb YTOJHO CJIO>KHBIX KOHEYHBbIX 00bekTOB. AbcTpa-
rupyeMcsi OT OrPAHUYEHHOCTH BpeMeHU, MaMSITU U JAPYTUX
pecypcos.

AGcTpakiius akTyaJjbHOIT 0eckoHedHOCTH. BeckoHeUYHbIe
mporieccbl 1 6eCKOHEeYHbIE COBOKYITHOCTH MOXKHO paccMmar-
pUBaTh KaK 3aBepIlleHHble 00bEeKThI U CBODOIHO OIIEpPHUPO-
BaThb C HUMMU.

Takum obpazom, A. A. MapkoB 3aMeHI)T THIEOEPTOBCKOE MTOHSI-
THE «HIeaJIbHBIX 00bEKTOBY 1 OPayIPOBCKHE «UICAJTbHBIE YMCTBEH-
HbI€ ITOCTPOCHUA» BHEIIHE 66306I/I,ILH]:>IIVH/I C TOYKHU 3peHusd IIPpUMH-
TUBHOT'O MaTepraIn3Ma abCTPAKIIMIMA OT PEATbHO CYITEeCTBYIONNX
00BEKTOB. DTO OBLIIO HEODXOIUMO CJIEJIATh B T€ BPEMEHa, KOTIa Pac-
MOSICABIIINECST «CBOOOIOMBICIISIIIE> HAOPACHLIBAJINCHL Ha 000 Me-
CTO, IJle UM 9yIH/ICa Ipuspak nmueaamsma mim Boral. Hamo 3ame-
TUTH, 9TO, KaK BCer/ia, KOI'/la 9€JIOBEK BBIHY2>K/ICH KaK MOXKHO TOY-
Hee U BhIpasuTesbHee IepeBeCTH HOHATHs Ha IPyTroii a3bIK, MapKoB
BbIsIBUJI HOBBIEC BaKHbI€ CTOPOHBI MaTEeMaTHUICCKUX I/I,ZLeaJH/I3aH‘I/H71 n
VIOPSIAOYNI UX B €IMHYIO CHCTEMY. DTa CHCTEMa WICAJTU3AIMI B
,ZLa.HbHeI‘/'IH_[elVI IOCIIYy2KIJIa TOJIKOM K OTKPBLITUIO JIOTUK peaﬂbHOﬁ
OCYIIECTBUMOCTH.

OCHOBHI)Ie IPEeAITIONIOZKEHN A COBETCKOT'O KOHCTPYKTUBHOI'O HaIlIpaB-
JIEHWSI B MATEMaTUKE MOXKHO BBIPA3UTD CJIEIYIONINM ODPa30oM:

1. Maremaruieckue 00bEKTHI, PACCMATPUBAEMbIE B KOHCTPYKTHU-
BHU3ME, SIBJITIOTCSI KOHCTPYKTHBHBIME OO bEKTAME: PE3YIbTaTa-
MU KOHEYHBIX KOMOMHAIINI ITPOCTENIINX AeHCTBUI HAJT I€TKO
PA3JIMINMBIMI UCXOJIHBIMU CYITHOCTSIMHU. B KOHKpeTHOM pea-
JIN3AITUN KOHCTPYKTUBHBIMU OOBEKTAMU ITOYUTH BCEra ObLIN
cJIoBa B KoHedHoM aJjidasure. Ho moporo paccMaTpuBaanch u

5113 coBeTCKOTO YrOIOBHOTO KOMEKCA GBIIO BHIGPOIIEHO TOHSITHE <HICATIBHOM
COBOKYITHOCTHU IIPECTYIIJICHUI», T. €. HECKOJIbKUX IIPEeCTYIJIEHUIl, COBEPIIIaeMbIX
OJHHUM M TeM ZKe ,ZLeI)‘ICTBPIel\J, IIOCKOJIbKY OHO IIaXJIO UJIeaJIM3MOM.
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JIPYTHe THUIbI KOHCTPYKTUBHBIX 00BEKTOB (HAIpUMeEp, KOHEeY-
HbBIE Fpacbbl). B sTOoM oTHOIIEHNU COBETCKasi KOHCTPYKTUBHAST
MaTeMaTUuKa 4eTKO II0CTaBUJIa BOIIPOC O IIPEJCTaBICHUN JaH-
HBIX, NCKJ/IIOYUTEJIBHO BaKHBIH JJIA I/IHCbOpMaTI/IKI/I 1 IIOJIHO-
CTHIO UTHOPUPOBABIIUNCA U KJIACCUYECKON, U UHTYUITMOHUCT-
CKO#l Teopueii.

Bcee neficTBust SIBASIIOTCST arOpUTMaMU. AJTTOPUTMBI 33/1aI0T-
Ccs CBOMMH IporpaMMaMiu. AJITOPUTMBI PACCMATPUBAJIUCH
JIAIIB HaT (PUKCHPOBAHHBIM 0a3MCOM KOHCTPYKTUBHBIX 00 HEK-
TOB U JIUIIb HAJ[ CTAHJAPTHBIM 0Aa3MCOM MCXOIHBIX JIEHCTBHIA.
B sToM oTHOIIIEHNN COBETCKas KOHCTPYKTUBHAS MaTEMATHKA
SABHUJIACH [ATOM HA3a]] 110 CPABHEHUIO C KJIACCUIECKON JJIsT 110~
TpebHOCTel MHPOPMATHKN, IIe OKA3aInCh HAMOOJIee IIpuMe-
HUMBI BBICOKOYPOBHEBBIE AJIreOpanviecKiue U TOMOJOTUIECKIEe

CTPYKTYPHI.

HekoTopble KOHCTPYKTUBHBIE OOBEKTHI MOI'YT OTOXKIECTBJISITh-
CsI U Ha3BIBATHCS PABHBIMU. 3J1€Ch BIIEPBBIE OBLJIO CHCTEMATH-
9eCKU MCCJIETOBAHO BJIUSHAE MHOYKECTBEHHBIX IIPEICTABICHUN
OJIHOT'O U TOTO K€ 00'bEKTa HA aJrOPUTMBI PADOTHI C HUM. DTO
KJIa1€3b UACH J/IsT COBpeMeHHO# nH(MOPMATUKY, TPAKTUIECKN
He 3aTPOHYTHIH €lo.

He npenmnonarasocsk, 9To Bce MpodJIeMBbI PeIieHbl, U UTO B 00-
JIACTSIX, UMEIOIUX JIe/I0 ¢ aKTYaJbHON OECKOHEIHOCTHIO, OHU
MOryT ObITh Bce perenbl. Ho mo moBomy J1i060#t KOHKpPeTHOM
TOYHO TOCTABJIEHHOM MPOOJIEMbI, KACAIOIMIEHCsT KOHCTPYKTUB-
HBIX OOBEKTOB, KOHCTPYKTHUBHUCTBHI OBLIM yBEPEHBI, YTO IpHU
KeJIaHn1 OHa MOXKET 6I)ITL pernieHa 9eJIOBeIeCTBOM. TaKI/IM
00pa30M, COBETCKMII KOHCTPYKTHUBU3M B MAKCHMAJLHO BO3-
MOXKHOI1 CTelleHI COXpaHdJI BEPY B IIO3HaABAEMOCTbH MHPpa U B
rporpecc. Hesnanue HUKOI/Ia He pacCMaTPUBAJIOCH KaK HEYTO
GoJibItiee, 1UeM BpeMeHHblil craryc. [lpunmun <«ignoramus et
ignorabimusy CTOJIb Ke OBLIT YK IJIT COBETCKIX KOHCTPYK-
TUBHUCTOB, KaK U IIOYTHU JIJIsdd BCEX €CTECTBECHHOHAYYHBIX Dallu-
OHAJIACTOB.

KoHCTpYyKTHBU3M TIOJTHOCTHIO NIPUHUMAJ abCTPAKIIUNA OTOXK-
JIECTBJICHUSI W TIOTEHITNAJBLHON OCYIIECTBUMOCTH W O€30T0BO-
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POYHO OoTBepraJi Jijisi cedst abCTPaKINIO aKTyaabHO OeCKOHEeU-
HOCTH.

6. KoHCTpyKTUBH3M MO3UIIMOHUPOBAJI cebsi KaK aJbTepHATUBY
KHaCCI/I“IeCKOﬁ MaTel\La,TI/IKe7 a He KaK ee « MOI'JIbIIIHUKa». K.HaC—
cHYecKasd MaTeMAaTHKa MOJIKHA ObLIa JIMIIL COLJIACATLCA Ha
PaBHLIX Pa3roBapuBaTh ¢ KOHCTPYKTUBUCTAMU U MUPHO COCY-
[IECTBOBATH C HUMH, CTPEMSCH K B3aUMOIIOHUMAHUIO U B3aK-
mooborareHno. Ho 3Toro 60JIbIMTMHCTBO «KJIACCUKOB» KaK Pa3
¥ HE MOLJIO JONYCTUTh. «lIpakTumyeckne» MareMaTuku, K pe-
AJIbHOI IpakTHKe HUKAKOI'O OTHOIIEHUsI HE MMEBIIHE W HMHTe-
pPEeCcoBaBIINECs JIUIIb JOKA3aTEILCTBOM TEOPEM, OTOXKJIECTBH-
JI TOYHOCTH C IPUBBIYHON MM MaHEpOl M3JIOXKEHUS U OKa3a-
JINCH HeTepHI/IMbIMI/I K MaJIeUIInuM OTCTyHHeHI/IHM OT Hee.

Hano ckazarb, 9TO COBETCKMIT KOHCTPYKTHBU3M OKA3AJICS MOIII-
HBIM IICUXOJIOTUYIECKUM Opyﬂ‘I/IeM BOBJICUEHUA AKTUBHO pa6OTaIOH_[I/IX
MaTeMaTUKOB B KOHCTPYKTHBHYIO Hapaaurmy. [lo BugumocTu oH He
IIPOTUBOPECYINJI TpaILI/ILLI/IOHHOMy <<TOLIHOMy>> MBIIIJIEHUIO, HO IIOCTE-
[IEHHO IIEPECTParBaJl YM Ha HOBBIE PEJILCHI HE MeHee paluKasbHO,
qyeM I/IHTyI/II_[I/IOHI/I:SM. MHOI‘I/IG yquI/IKI/I MapKOBa u ero y“IeHI/IKOB7 Ja-
’Ke BHEIIHE yIIeJAllne B COBCeM ApyrHe 00JIacTU, TOBOPHUJIH O TOM,
9TO METOH KOHCTPYKTHUBHOI'O MBINIJIEHHWYA UM CHJIBHO IIOMOIr'a€T Ha
[IPaKTUKE, XOTsI IPSAMO PE3YALTATHI KOHCTPYKTUBU3Ma OHHU IIPHMe-
HUATHL HE MOI'YT.

B nocsiejinee BpeMsi MeTO| KOHCTPYKTUBHOIO MBbIIIIeHUs (TIPaB-
J1a, y2Ke B Ipyroii 06CTaHOBKE U Ha JIPYTOM YPOBHE) YCIIENTHO IpUMe-
HeH JJis IOIArOTOBKM CIEHUAIUCTOB-NH(MOPMATUKOB BLICOKOTO
YPOBHSI.

A. A. MapkoB 3aMeTHJI, YTO U3 IPUHATBIX UM IOCHIJIOK BBITEKa-
€T 11eJIeCOO0PA3HOCTD MPUHSATHUS MPUHITUINE KOHCTPYKTUBHOT'O IMOJ-
6opa. Ho sror mpunnun oxazasics 6ojee QyHIaAMEHTAIBHBIM, IeM
[IPOCTOE KOHIENTYAJILHOE CACACTBAE U3 METOLOJOTMIECKUX IIPEIIIO-
Joxkeruit. o ycranosmwit H. A. IllanuH, paspaboTaB aJIrOPpUTM KOH-
CTPYKTHUBHOIO TIOHUMAHUsI MATEMATUIECKUX CYXKJICHUiT (Koncmpyk-
musnas pacwugposka). Ouunmiem ero.

[Ipexx e Bcero, B IpaKTUIECKUX KOHCTPYKTUBHBIX TEOPHUSIX €CTe-
CTBEHHO IIPEAIIOIaraTh II0 KpaiiHell Mepe BO3MOXKHOCTL CHATHS
JTBOMHOTO OTPHUIAHUS C djeMeHTapHbIX (hopMmyst. B mporusaoM ciry-
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qae BHYTPH HHUX CIPSTAHLI CKPBITHIE OOBEKTHI M ITOCTPOEHUsI, UTO
KaxkKeTcsl KpaifHe HeskejnarTelbHLIM. Ha camMoMm pgese modru Beerja
3JIeMeHTapHbIEe (DOPMYJIbI Pa3PEITUMEL.

B anzopumme KoncmpyxmusHot paciwuu@posky npeinorazaemces,
YIMO C INEMEHTNAPHBLT POPMYN MOHCHO CHUMAMD J60TIHOE OMPULQ-
Hue.

Jlajiee, TOCKOJIbKY TIO OIPEJIEIEHUIO0 YHUBEPCAJILHOTO UHTEPIIPe-
Taropa upeaukar ¥ paspemmM, 10 OPUHIMILY KOHCTPYKTHBHOI'O
noxabopa ¢ dopmyisl 3x(V o ) MOXKHO CHUMATH JIBOHOE OTPHIlA-
nue. TakuMm 06pa3oM, ¢ yTBEPKJIEHHSI, YTO aJI'OPUTM JAET PE3Y/ib-
TaT IIPU KOHKPETHBIX MCXOJIHBIX JaHHBIX, MO2KHO CHHUMAaTb ILBOfIHOe
orputiaare. OCMBICJIEHHOCTD aJITOPUTMUIECKOTO TEPMa B KOHCTPYK-
TUBM3ME ODo3HavaeTcs .

DopMyJIbl, COCTABJIEHHBIE U3 3JIEMEHTAPHBIX U |t 6€3 IOMOIIK CBSI-
30K V U J, Ha3BIBAIOTCH ycmoﬁ%usbmu7. C ycroitauBbIx (HoOpMyIT
MOKHO CHUMATD JIBOWHOE OTpUIlaHue (&, 3HAYHUT, 1 HABEIINBATD €r0
¢ coxpaHeHueM dKkBuBajeHTHOCTH ). CIIe/I0BATEIHHO, UX PEAN3AIlNN
MOKHO CUATATH TPUBUAJILHBIMU. J[J1sT yCTONIMBBIX (DOPMYJT IpHUMe-
HUMa B IIOJIHOM OObeMe KjacCmdecKasl JIOTMKa, B KOTOPOU HCKJIIO-
YeHa CBsI3Ka V U KBAHTOP 3 (YTO He OrpaHHYMBaeT OOIIHOCTH, MO~
CKOJIbKY JIAHHBIE CBSI3KU BBIPA3MMBbI Yepe3 ocrajbHbie). [losromy
yCToanBbIe (POPMYJIBI HA3bIBAEM €I KAGCCUHECKUMU.

DopMyJIbl, PeaJM3alln KOTOPBIX HeTpuBUaIbHbl, [llannn Ha3Bas
COOEPAHCAWUMU, KOHCTNPYKMUBHYIO 30004y WX NpobiemHbimu. Ero
AJITOPUTM KOHCTPYKTHUBHON PACIIM(POBKY BBISIBJIAET 3Ty 3aJa9y U
nennT HOpMyJIy Ha JIBe YACTH: KOHCTPYKTHUBHOE ITOCTPOEHHUE U ero
0060CHOBAHHUE.

OITPEJEJIEHUE 5. Crpoum mo Kaxkjoit dopmysre A, He sBIsI-
fomeiicst Kiaaccudeckoi, dopmyny IIT| A |, onpesensiemyro mpu mo-
MOIIM BCIIOMOTaTeJbHON Kiaccudeckoii dopmynsr Ig| A, z]. s
GOJILIINHCTBA, HEKJIACCUICCKUX (POPMYJI BBLIIOJIHEHO

II|A| =dz Iy A, z].

"Cam H. A. IITaHuH 1 COBETCKHE KOHCTPYKTHBICTEI HA3BIBAJIN X “HOPMAJb-
HBIMHU'. MBI CHCTEMATHYECKHN U3TOHSIEM TPAIUIMOHHBIE B MATEMATHKe abCOIOT-
HO OeccozeprKaTebHble Ha3BaHMs Tula “‘HopMaabHbI’. [IpakTuka mokazaJa,
4T0 X ynorpebjieHue B JMajore CO CIENUAJMCTaMU U3 JIPYTUX [IPEIMETHBIX

obsracTell 1€30pHEHTUPYET 00e CTOPOHBI.
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B ocrapmmxcst ke ciyuasix pe3yabTUpyonias (GhopMysia OKa3biBa-

eTcd KJI&CCI/I“IGCKOI'?'I, n TeM CaMbIM Hallla (bopMyJIa dKBHUBaJICHTHa

KJIACCHYECKOITS .

1. OI|A] = A nis kinaccuaeckux hOpMyIL.

2. Ecin A — npobiemuast popmyna, a B — Kjaaccudeckasi, TO

IM| A = B| = Va (Ily| A, 2] = B).

3. Ecin A — npobaemuast bopmyiia, To I —A |=Vr — Iy A, z].

4. Ecnm oba 4jieHa IU3BIOHKIIUN KJIACCUIECKUE, TO

Iy | AV B,z) = ((TRUE z) = A)&((FALSE ) = B)&
~(~(TRUE 2)&~(FALSE 2)).

OI|AvV B| =3z IIy|AV B, z].
5. Ecim A — npobiemuas dhopmyna, a B — Kiaaccudeckasi, TO

1| A&B, x| = | A, 2 |&B,
ITI| A& B| = 3z I | A&B, x].

6. Eciu B — npobisiemuast popmyiia, a A — Kjaaccudaeckasi, TO

Iy |A = B,z| = (A =ITY [z,NIL]))& Iy B, (T [z,NIL])],
ITI|A= B| =3z | A= B,z|.

7. Eciu A — npobiemuast bopmyna, a B — Kjaaccudaeckasi, TO

IIy|AV B, z| =
((TRUE (HEAD z)) = IIIo| A, (HEAD (TAIL 2))])&
((FALSE (HEAD z)) = B)&
~(~(TRUE (HEAD z))&—(FALSE (HEAD z))).

HOI|AvV B| =3z )| AV B, z].

8l_Ioporo CUJIBHO OTJIMYAIOIIENCS OT UCXOHOM.
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8. Ecin 06a wieHa KOHBIOHKIUH [IPOOJIEMHBIE, TO

Ty A& B, z |=1I1y| A, (HEAD z) |& Iy B, (HEAD (TAIL x))],
IT| A& B| = 3z Iy | A&B, x|.

9. Ecim oba wiena Au3bIOHKIIAKA TPOOIEMHDBIE, TO

| AV B,z| = (TRUE (HEAD z)) =
ITI, | A, (HEAD (TAIL z))])&
((FALSE (HEAD z)) = IIIy| B, (HEAD (TAIL 2))])&
~(~(TRUE (HEAD z))&—(FALSE (HEAD z))).

OI|AvV B| =3z 1| AV B, z|.
10. Ecnm oba wiena uMImmKanuu npodaeMHbie, TO

IHOLA = B,IEJ =
Vz (| A = B, z| =T [z, 2])& Iy | B, (T [z,2])]),

II|A = B| = 3z )| A = B,z].
11. Eemm A(z) — xnaccieckas, 10
10|32 A(2), 2| = A(z),
I01| 3z A(z)] = 3o IT0o[ 32 A(2), 2.
12. Ecm A(z) — npobemmasi, To
IT1y| 3z A(2), 2] = IIH| A((HEAD z)), (HEAD (TAIL 2))],
11|32 A(z)] = 3o II0p[ 32 A(2), 2.
13. Ecom A(z) — npoGiemmas, o
IT0 V= A(2), 2] = V= (Y [, 2)& I A(2), (T [z,2])),

I |Vz A(2)] = Jz Iy |Vz A(2), z].



O630p KoHCTpyKTHBU3MA. 11 177

B sroMm ompesenennn cokparieHbl JUMIHAE YACTU, KOTOPBIE MTOJTY-
qal0TCd MPHU MPSIMOM NpuMeHnennn peasmsyemoctu mo Kinnun. Kak
nokazas Kimau, KoHcTpykTuHasi paciuiudposka [lanuna ¢ kiac-
CUYECKOI TOYKHU 3pEHUs] SKBUBAJIEHTHA €r0 pPeain3yeMocTh. AJro-
purm [Ilanuna, npu GoJbIneil TPOMO3/IKOCTH OIMCAHUS, BbISABISET
HEKOTOPbIE BaXKHble CTOPOHBI NMOHUMAHUS CYXKJEHUI B COBETCKOM
KOHCTPYKTUBU3Me. MHOIrMe u3 BBIABJIEHHBIX IIPU CO3JAHUH ITOTO
AJIrOPUTMa CBONCTB BazKHbI JIjisl IPUMEHEHNs] KOHCTPYKTUBU3Ma (He
TOJIBKO COBETCKOTO) C TIEJIbI0 aHAIN3a HOHATHI HH(MOPMATHK.

[TPUMEP 4. CpaBHeHne KOHCTPYKTUBHOI pacuimdpoBKU U
YTBEP2KAEHUSI O PeaIn3yeMoCcTu (popMyJIbl.

Paccmorpum opmysty
(8) —Va(A(z) vV -A(z)),
rie A(x) — MoJHOCTBIO Kjlaccuueckasi Hepasperumast dhopmysia (He
cojieprKalasl JIa’ke CChbLIOK Ha IPUHIMUIT KOHCTPYKTUBHOTO 1000pa)
Bugia Vo (NULL (¢ x)), tie ¢ — dyHKIums, BCIOLY ONpeIeIeHHOCTb U
OJIHO3HAYHOCTH KOTOPOH YCTAHABJIMBAETCSI CAMbBIMU 3JIeMEHTapPHbI-
MU CcpeJicTBaMu (HAIpuMep, B apudMeTuke TPUMUTHBHO-PEKYPCUB-
Hast dynkiwys). [Tycrs 91a QyHKIWS OmIpejesieHa TEPMOM SI3bIKA,
TaK 4YTO JajbHeHImuX ciokHocTeir Her. Torma yTBep:KeHne O pea-
mu3yeMocTu (hOpMyJIbl (8) BBINISIAUT CJIELYIONUM 00pa3oM:

(9) 3a (V¢ (V2 =(ATOM ¢)&—(NULL (TAIL ¢))&
((NULL (HEAD ¢)) = Va; (I(Y [(HEAD (TAIL ¢)), z1])&
VG ((T [(HEAD (TAIL ), z1]) = C2 = (NULL (2)&A(2))&
(—=(NULL (HEAD ¢)) =
Vs =V ({1 [G, 23]) &G ((T (G35 23]) — Co = (NULL G4))&
(NULL (HEAD (TAIL ()))))&(NULL 2)&-A(z))

[TpuBenem maHUHCKYIO PACIIU(pPOBKY TOH K€ (POPMYJIbI.
(10) V¢ —Vx (/T [¢,z])&
((TRUE (T [¢, z])) = A(2))&((FALSE (T [¢, z])) = —A(x))).

[To manwHCKON (HOPMYIUPOBKE JIETKO YCMOTPETH, 9TO OHA YTBEP-
JKIAeT OTCYTCTBHE Pa3peIIaloero ajropuTMa, a BOT IO KJIMHUEB-
CKOT1i. . . OH& 3arpoMoOzK/JI€Ha MHO2KECTBOM JIMIITHUX TPUBUAJIBHDBIX
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nocrpoenuit. A eciiu hopmyiia A(x) cchopMympoBaHa 4y Th MOCIOK-
Hee, CUTyaIUsl CTAHOBUTCS ITPOCTO OE3HAIEKHOIA.

Wurepecna auckyccust mexxy H.A. [laruaemvm u C.K. Kyman o
[IOBOJIy COOTHOIIIeHUsI nX paciudpoBok. KiumHu yTBepKiaj, 4To
[MTarws HEYEro HOBOrO He cienal, a [llanuH moaMeTHI TO, ITO TMOJI-
HOCTBIO UTHOPHUPYETCS <«IIPAKTUYECKUMU» MATEMATHKAMU, HO BarK-
HO Jiyisi nH(POPMATUKOB. Kro ajroputM derde Mo CTPYKTYpe, sic-
Hee 110 Pe3yJIbTATy U, CAMOE IJIABHOE, UJIEMIIOTEHTEH: JBaXK (bl IIPHU-
MEHUB €ro K (opmyJsie, Mbl HUYIErO HEe U3MEHSIEM 110 CPaBHEHUIO C
IIepBBIM IIpuMeHeHreM. A peasuzarust 1o Kiuau Gymer pa3byxarhb
HEOTPAHUIECHHO.

AJropuT™M KOHCTPYKTHBHON pPacIIm(pPOBKU MOXKHO II€PEINCaTh
B abCTpakTHBIE Teopunu 0e3 MOHSATHA AJTOPUTMa, OCHOBBIBASACH HA
THUIIaX JaHHDbIX. TO, OT Y€ro OH CYIIIECTBEHHO 3aBUCHUT, 6])1.}10 HaMn
copmyaupoBano Bbimie. 1loaTomy cdepa TPUMEHMMOCTH NTaHUH-
CKOIT pacmm@pOBKU ropas/io MUPe COBETCKOTO KOHCTPYKTHUBU3MA.

B sTom anropurme dpopmysia 4€TKO JEJTUTCS HA TOCTPOEHHE 00b-
exra ( KBaHTODP J) 1 060CHOBaHUE POJIEJIAHHOIO ocTpoenus. Pop-
MyJia JIeJIMTCS Ha KOHCTPYKTHBHYIO M JIECKPHITHBHYIO dacTh. Hc-
JII TIOCTPOEHME YK€ OCYIIECTBJIEHO, TO OODOCHOBBIBATH €r0 MOXKHO
CpelicTBAMHU KJIACCHYECKOi MaTeMaTwku. IIpaBma, B majbHeirmem
H.A. Ilanuny Takoil BbIBOJ, (KOTODBIH OH caM cJIeJIal) [OKa3aJIcs
CJIAIIIKOM OIIIOPTYHUCTHYECKUM M OH OTKA3aJICs OT CODCTBEHHOTO
aJropuTMa.

Ho moxkno noittu u B nipyryio cropony. B obocHoBanum moctpo-
eHUs MOXKHO Pa3peluTh Hea/bHble 00bEeKTHI, B TOM YHCJIE U aK-
TyaJbHYI0 OECKOHEYHOCTh. Bce paBHO OOOCHOBBIBATH ITPOIDAMMBI,
ONUpPAsICh JIUIIb HA T€ MOHATHUs, KOTOPbIE HCIIOJb3YIOTCS MPHU UX
HEIOCPEICTBEHHOM UCIIOJTHEHUN, HEBO3MOXKHO. IIpuxoauTcst BBOIUTH
NPU3PaKU, KOTOPbIe HEOOXOMUMBI [JIsSI TOHUMAHUS U OOOCHOBAHUS
[IPOrpaMMBbI, HO KaK MIUHHMYM OECIIOJIE3HBI B XOJ€ €€ UCIOTHEHUS.
[Tpuzpakamu MOryT OBITH B TOM YHUCJIE U CYIIECTBEHHO HE(DUHUTHDLIE
00bEKTHI (HAIIPUMED, KOJTMYIECTBO IIAT0OB MPOIIELY Dbl MOYKHO OIIECHHU-
BaTb Op/IMHaJIaMM, a JIJId ITOJTYyYI€eHN A OIIEHOK TOYHOCTU BBIYNCJIeHUT
IPUMEHSITh HECTAHIAPTHBIE JefiCTBUTEIbHBIE TUCIIA).

fBHOE MpU3HAHTE BLIYUCIUMOCTH aJITOPUTMUIHOCTHIO ITPUHOCUT
HeMaJio BbIros. PaccMmorpuMm B cBsi3u ¢ 3tuMm npumep [lmekepa,
CTPOSIIUI OIIPOBEPKEHUE YTBEPAKIEHUSI O CXOAUMOCTH BO3PACTaIO-
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el OrpaHMIeHHON CBEPXY MTOC/IEI0OBATEIBHOCTH €3 TOMOIIU METO-
Ja IIPOBOKAIMN, KOTOPBII IIOABEPKEH KPUTHUKE.

[TPUMEP 5. B sno6oM abCTpaKTHOM MOHSTHH aJTrOPUTMA MOXKHO
CMOJIEINPOBAThL HATYPAJIbHBIE YUCIA KAK KOPTEXKU BUIA

[NIL, ..., NIL].
[TonsiTne HATYPAJIBHOTO UUC/Ia PA3PEITNMO.

(NAT z) < if (NULL z) then true else
(NULL (HEAD 2))&(NAT (TAIL z)) fi

PaBencTBo HATYPAIBHBIX YHCET PA3PENTNMO.

(NATEQ z y) < (NAT 2)&(NAT y)&if (NULL z) then (NULL y)
else (NATEQ (TAIL z) TAIL y)) fi

ITosToMy MOXKHO CBOOOIHO IIOJIL30BATBLC IIOCJIEIOBATEILHOCTSI-
MH 06bEKTOB (KOHEYHO Ke, ajaropurMudeckumu). st jo6oro 1o-
HSITHSI AJITOPUTMA CYIIECTBYET CYETHO-IEPEIUCIUMOeE (T. €. SBJISIO-
IIeecst MHOYKECTBOM 3HAYEHUT TI0C/1eI0BATEILHOCTH ) HEPA3PEITMOe
MHOKeCTBO. II0CKOIbKY aJropuTMIIECKH MOYKHO OIIPEIEIUTh JIMIIb
CYETHOE MHOYKECTBO MHOXKECTB, & MHOXKECTBO BCEX MHOXKECTB HaTy-
PAILHBIX YHCEN CloyKHee (HecueTHo)?, ecTh Hepa3permiMoe MHOYKe-
CTBO HATYpPaJbHBIX YMCE]I, &, 3HAYHUT, HE BCE CUETHO-IIEPEUNCTUMbIE
MHOXKECTBa HATYpaJbHBIX UYMCE] paspelnnMbl. BosbMeMm Hepaspe-
[IIMO€E CUYETHO-IIEPEUNCIUMOE MHOXKECTBO HATyPaAJbLHBLIX duces X .
Tora 110 OIpEJE/IEHUIO CYETHONH IEePEeYUCIUMOCTH UMEETCs AJIro-
PUTMUYECKAs] IOCIEI0BATEILHOCTD HATYPAJILHBIX YUCEJI, IOPOXK 1a-
follasi BCe 9JIEMEHTBI 3TOr0 MHOXKecTBa. [lo paspemmmocTu paBeH-
CTBa HATYPAJBHBIX YHCEJ €€ MOXKHO MOI(bUIINPOBATH (IIPOCTO HC-
KJIIOUasi HOBTOPSIIOIINECS SJIEMEHTHI) TAKUM 00pa30M, 4TO OHa Oy/1er
[IEPEUCUCIATE ero 6e3 mopTopennii. 110CKoIbKY MHOXKECTBO HeEpas-
peIInMO, OHa OyJIeT [IePEYHC/ISITh €r0 9JIEMEHThI B HEKOTOPOM HEM3-
BECTHOM TOpsifiKe. TaKyo Moc/IeqoBaTeIbHOCTh obo3nadnM . [lo-
CTPOUM PsiIT

91\/1131 OTKa3bIBAEMCHA yHOTpe6.HHTb JAAaBHO y2Ke CTaBIIe€ HEBEC2KECTBECHHBIM 4Te-
HHE€ MOIIIHOCTHU GECKOHEYHDBIX MHOYKECTB KaK <«9HUCJIA 3JIEMEHTOB B HHUX». JTO
O/THa U3 MepP CJIO?KHOCTHU OITMCaHUA OECKOHEYHOT'O0 MHO>KECTBA.
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Ecnu 651 6610 MOYXKHO TTOCTPOUTH ITOCEI0BATEIHHOCTD CTATUBAIO-
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uaTepnosisiiimoHHasi TeopeMa JIJisd
IIPOCTOI IMapaHOPMAJIbHOMN JIOTUKN
I nt()’wl

B. M. ITonioB

ABSTRACT. A proof of interpolation theorem for simple paranormal
logic Intg . is proposed.

Keywords: quasi-elementary formula, paranormal logic, interpolation
theorem

[Tpeiaraercst 10Ka3aTEIHLCTBO MHTEPHOJIAIMOHHON TEOPEMBI JIJIsT
IIPOCTOI TapanopMaJIbHO JIoruku Intq .

OmupeiesisieM si3bIK L Kak MPOIO3UIIMOHAJIBHDIA sI3bIK, ajiaBu-
Ty KOTOPOTO HPUHAJIEKAT TOJIBKO &, V, D (OMHAPHBIE JIOTHIECKHIe
cBsA3KU si3bIka L), - (yHapHas Jjormdeckasi cBsika si3bika L), ), (
(TexHMYIECKHE CUMBOJIBI s3bIKa L), p1, P2, P3, ... (IIPOIO3UIMOHAIb-
HBle ITepeMeHHble s13biKa L). [Ipunnvaem cokpartienue «I» 1711 Bbl-
ParKeHUs «IIPONO3UITMOHAbHAS TIepeMeHHast a3bika L». Onpemesre-
ane L-opmyser o6erano: (1) Besikast o ects L-dopmyita, (2) ecan
A u B ectb L-dopmyinst, To (A&B), (AV B), (A D B), (-A) ectb
L-dopwmynsl, (3) maudro apyroe He ectb L-dopmysa. YcmoBumcs,
gTo N ecTh MHOXKECTBO BCEX IEJIBIX MOJOKHUTEbHBIX YHCe U JJIs
Besikoit L-cbopmysibt A W(A) ecTh MHOXKECTBO BCEX I, BXOJISAIINX B
A. Kpazuanemenrapuoii L-popmyioit HaszbiBaem L-popMmyiy, B KO-
Topyio He BxogaT HEU &, HU V, HE DO. OUEBUIHO, UTO JJIsT BCSIKOI
KBasuaIeMeHTapHoil L-popMmysbl F 9rCI0 BCeX BXOXKJIEHUI CBA3KH
— B F ecTb 11e10e HEOTPUIATEIHHOE YUCJI0 (HA3BIBAEM 3TO UUCJIO
JUTHHON KBasmdaeMenTapHoii L-opmyier F). fcho, aro mis Bes-
KO T p U BCIKOTO N U3 IN CyIIECTBYET €JIMHCTBEHHAS KBA3HIJIe-
MeHTapHas L-dopmysa A, yIoBIeTBOPSIONAs YCJIOBUIO: P BXOJIUT B
A 1 qucso Beex BXOXKieHuit cBsasku — B A pasno n. s Besikoii

!PaBora Bemonsena npu noggepykke PO®U, rpant Nel0-06-00224a.
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p u Besikoro 1 u3 N obo3HavdaeM depes (—|(") P) KBa3ud3JIeMEHTAPHY IO
L-dopmyity, B KOTOPYIO BXOJIUT P U UIUC/IO BCEX BXOXK/ICHUI CBI3KU
— B KoTOpy10 paBuo n. Crenys 1], oupenensem ncaucienus: H Intg o
u HlIntg,, ruib0epToBCKOro THIA. $I3BIK 9TUX ncuncienuii ectsb L.
MuozkecTBy Beex akcuom ucuuciaenus HIntg o npunajexar Bce Te
U TOJIBKO Te L-hopMyJibl, KaxKaast U3 KOTOPBIX UMEET XOTsI ObI OJIIMH
u3 caenyromux BuoB (3aech A, B u C' — dopmysb):
I ((ADB)>((B>C)>(AD(0)),
D) (4> (AV B)).

I

(

(

(L) (B > (AV B)),

(IV) (ADC) 5 (B2 C) D ((AV B) 5 0))),
(V) ((A&B) > A),

(VD) ((A&B) > B),

(VII) ((C 5 4) > ((C > B) 5 (C > (A&B)))),
(VII) ((A> (B> C)) D ((A&B) o C)),

(IX) (((A&B) > C) 5 (AD (B> (),

EX 0) (=B) 2 (B> A)),

XL0) (B > (~(4 5 4))) > (=B)).

MmnozkecTBy Beex akcuoM ucuncienus HIntg ,, npuHajjekaT Bee
Te U TONBbKO Te L-bopmysibl, Kaxkaas u3 KOTopsix mmeer Buj (X,0)
((=D) > (D > A)) nmu (XLw) (DD (—=(A D A))) D(=D)) (rme A
ectb L-dopmyna, a D ectb L-dopmyiia, He SBIAIOIIASICT KBA3HIE-
MeHTapHOi L-dbopMmyiioii), win umeer xorst Ob1 ojus u3 Bujgos (I)—
(IX). Ipasuiao modus ponens B L sIBJISIETCSI €JMHCTBEHHBIM [IPABU-
Jom ncanciennsa HIntpo 1 eJUHCTBEHHBIM IIPABUIOM UCUNCIICHUA
HlInty,,. Hoxasarenscrsa B HIntyo (HIntyo-0Ka3aTenbcTBa) I
nokasaresnscrsa B HIntg,, (HIntg,-1oka3aTeabcTBa) CTPOATCS
OOBIYHBIM JIJIsl UCYMUCICHUH IMIb0epTOBCKOro Tuia obpaszom. CraH-
JapTHO ompefendiorca JmmHa  HIntg o-moKa3aTenbeTBa, JJITHA
HIntg -noxasarenscrBa, HIntyo-1okazyemasa L-dopmyna n
HlIntg,-noxazyemas L-cdbopmyna. g seaxoit L-bopmymnsr A 3a-
muck «HIntgo F A» osnauaer, uro A ects HIntpo-JoKazyemas
L-dopmyna, a zamuce «HInty,, = A» — aro A ects HIntg ,-noKa-
syemas L-dopmymna. Obosznadaem MHOKeCTBO Beex H Intg o-mokasy-
embIx L-dopmyn gepes Intg g, a mHOKecTBO Beex HIntg ,-noKkasy-
eMbIX L-popmyn — uepes Intg,.

BAMEYAHUE. Mozxkno gokasars, uro (1) Intgo u Intg,, sBIAor-
cst torukamu B L (B cmbicsie [1]), To eCTh SIBJISIFOTCSI HEILYCTHIMU MHO-
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skecTBaMu L-popMyst, Kaxki0e U3 KOTOPBIX 3aMKHYTO OTHOCUTE b
no modus ponens B I © OTHOCHUTE/ILHO MOACTAHOBKU L-(hOpMyJsIbl B
L-dbopmyiny Bmecro mm, u (2) Intg,, crporo Bkimodaercsa B Intg .
IIpu sTomMm, cormacuo [1]: (a) Intpp paBHO MHOXKECTBY BCEX HHTYH-
IIMOHICTCKIX TaBTOJIOTHil B eA3bIKe L, TO ecTh Intyo ABIAETCA MH-
TYUIUOHUCTCKOM Jlorukoii B sizbike L, (6) Int,, ecTb mpocrast ma-
pPaHOPMAIbHAS JIOTHKA.

Nurepnosnsnuonnast TeopeMa (IePBOHAYAIBHO JOKa3aHHast B [4]
JIUIsT KJIACCHYIECKOll JIOTWKH MPEINKATOB) loKa3aHa B [3]| mist uHTYy-
I/IL[HOHI/ICTCKOﬁ JIOTUKH IIPEINKATOB. C IIOMOIIBbIO MHTEPIIOJIAITNOH-
HOIf TEOpeMbI I MHTYUIUOHUCTCKON JIOMMKH IIPEINKATOB MOXKHO
000CHOBATD CJIELYIONLYI0 WHTEPIOJISIIMOHHYIO TeOPEMY JJIs WHTYU-
IIMOHNCTCKO} Jlorukn B a3pike L (To ecthb quist Intg ).

Jlas ecaxux L-gpopmyn A u B: ecau (A D B) ecmov unmyuyu-
onucmekas masmonozus 6 asvke L u W(A) N W(B) # @, mo
cywecmeyem maxas L-gopmyaa C, wmo (A DO C) u (C DO B)
ABAAOMCA UHMYUYUOHUCTNCKUMU MAGMOoACUAMU 6 A3bike L u
W(C) CW(A)NW(B).

lens mpemmaraemoit paboOThl — J0KA3aTEILCTBO WHTEPIIOJISIII-
OHHOI{T TeopeMbl 1yt Intq,.

TEOPEMA (Murepnossinuonuas Teopema mist Into ). s ecaxux
L-gopmya A u B: ecau (A D B) € Inty, u W(A)NW(B) # @,
mo cywecmeyem maxas L-popmyaa C, wmo (A D C) € Into,
(C D B) e lInty, uW(C)CW(A) NW(B).

JokazaTenabcTBOo. B mpearaeMom 3/1eCh JOKA3aTEIbCTBE HHTEP-
HOJIAIMOHHON TeopeMbl 1t Intg , NCHOIb30BaHbI HUKEC/Ie Iy OII1e
nemmsl (0)—(12).

VepoBumces, 9To 171 Beakoro n u3 N, /11 BCAKUX MOMAPHO pa3-
JIMYHBIX IIII §1,. . .,qn U BCIKUX A, B1,...,By, asisionmuxcs L-dpopMmy-
naMu, [q1...qn/B1...By](A) obosHauaeT pe3ysbTaT OJHOBPEMEH-
Hoit moxcranoBku L-opmyn By,...,B, B L-dpopMmyiny A BMecTo I
q1,- - -,qn COOTBETCTBEHHO.

JIEMMA 0. Jlasa 6caxozo n ud N, 044 8CAKUT NONAGPHO PA3AUMHBLET
nn qi,. . .,qn © 0aa ecaxux L-popmyn A, By,...,By: ecau HIntg,, =
A, mo Hinto, & |q1...qn/B1...By|(A).

JIemma 0 nokazana napyknuei no agmuae H Intg - /10Ka3aTeIbCTBA.
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ﬂOKaBaHa TaK2Ke CJIe/IYIolasd JIeMMa 1.

JIEMMA 1. Cywecmeyem eduncmeenmnoe omobpasicenue P MHo-
orcecmea ecex L-popmya 6 cebs, ydosaemeoparowee yeaosusm: (1)
das ecaxol nn q eepro, wmo ¥(q) = q, (2) dan ecaxol nn q eep-
no, wmo Y((—q)) = (—(q&q)), (3) dan scaxoii L-popmyan A, ne
asamowetica nn, eepro, wmo P((—A)) = (=(A)), (4) dra ecakux
L-popmys A u B u daa scaxoli OuHGPHOT A02UMECKOT CEA3KU ®
aswka L eepro, wmo Y((Ae B)) = ((A) e )(B)).

OrobpakeHne, CyIecTBOBAHNE W €IMHCTBEHHOCTH KOTOPOIO yT-
BepxKIaeTcs B ieMMe 1, obozHadaeMm yepes dub. Ouupasich Ha JIeMMy
1, MO2KHO JT0Ka3aTh (HHAYKImel 1o aiuute H Intg g-10Ka3aTe1beTBa)
JemMMy 2.

JIEMMA 2. Jina ecaxotii L-popmysve A: ecau HIntoo = A, mo
HlIntg,, F dub(A).

Ornpejiesienne: HeraTuBHO-PEryIsspHOil L-bopmMysioit Ha3bIBaeM Ta-
Kkyto L-dpopmyity A, B KOTOpyto He BxoauT HE ojHa L-bopmyria Buga
(—q), tae ¢ ectp .

JIEMMA 3. /las ecaxoti Heeamuerno-peayaaproti L-gopmyavt A eep-
no, wmo dub(A) = A.

Jlemma 3 nmokazana MHIYKIMEH 110 TOCTPOeHUIo L-hopMyJibL.

JIEMMA 4. Jlas ecaxoti L-gpopmyave A eepro, wmo W (dub(A)) =
W(A).

Jlemma 4 jokazaHa UHIYKIMEH 110 1ocTpoeHuto L-hopMyJibl.
JlokazaHa TakKxKe CJIe/LyIoas JeMMa d.

JIEMMA 5. IIycmv F ecmv L-popmynra, n € N, q1,...,qn ecmo
nonapro pasauvnovie nn, W(F) = {q1,...,q.}, k ecmv naubosvuwiee
yenoe nososicumenvroe wucao 6 {ulu € N u cywecmsyem makas nn
q, wmo (—\(“)q) ewodum e F}, wrl, ... vk .. vk . rk

NAPHO PABAUNHBIE NN, MU 00HA U3 KOTMOPYIT HE NPUHAOAEHCUT, MHO-
orceemey {qi, ..., qn}. Toeda cywecmeyem eduncmeenroe omobpa-
orcenue @ mmoocecmea 6cex L-opmyn 6 ceba, ydosaemsopsrowee

YCAOBUAM.:

T, ECIMb NOo-

(a) dan ecaxoli nn p eepro, wmo o(p) = p,

(b) dan ecaroeo m uz N u das ecarxoti nn, He npunadiedrcauietd
MHooicecmey {qu, - .., qn}, eepro, wmo o((~(™p)) = (=(Mp),
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(c) Oan scarozo maxozo m uz N, wmo m > q, u 0as 6CAK020 i U3
{L,-...n} sepno, wmo (=" q;)) = (=p((="Vgy))),

(d) dan 6carozo makozo m us N, wmo m < k, u das 6cakoeo i u3
{1,...,n} sepro wmo o((="™¢q;)) = ",

(e) das 6caroti L-hopmyant A, ne asasouetica x6azusremenmap-
notli L-popmyaot, sepro, wmo @((—A)) = (—p(A)),

(f) Oasn scaxux L-popmys A u B u dan 6caxotli 6unapholi ao2u-
weckol ceasku o asvka L eepro, wmo (p(A e B)) = (¢(A) e

¢(B)).
JIEMMA 6. IIycmo F ecmv L-gpopmyna, n € N, qi,...,qn €cmo
nonapro pasauunvie nn, W(F) = {q1,...,q}, k ecmv naubosvwiee
yeaoe noaostcumenvroe wucao 6 {ulu € N u cywecmsyem maxas nn
q, wmo (—\(“)q) exodum 6 Fy, ri ....rk .. vl ... vk ecmo nonap-
HO PABAUMHBLE NN, HU 00HA U3 KOMOPLIT HE NPUHAOAEHCUN MHO-
orceemsy {qi,...,qn}, @ © ecmv omobpasicerue MHOHCECTNEA BCET

L-gopmya 6 cebs, ydosaemeoparowee yeaosuam (a)—(f), chopmy-
AuposarHvimM 6 aemme 5. Tozda das ecaxoli L-dopmyave A: ecau
HiInty, F A, mo HIntgo - ¢(A).

Jlemma 6 nokazana unjpyknueii no guune HIntg ,-/l0Ka3aTelbCTBa.

JJEMMA 7. B ycaosuazr aemmov. 6 sepro, wmo p(A) ecmv x6a-
suanemenmapras L-gopmyaa das ecaxol xeasussemenmaproti L-
dpopmyan, A.

JlokazaTeabcTBO JIEMMBI 7, 6Ha3upyolieecs: Ha UCIIOJIb30BaHUN OIl-
peleieHnst 0TOOPaXKeHUsl ¢, TPUBUABHO.

JIEMMA 8. B ycaosuax semmor 6 6epHo, 4mo das ecaxot L-gpop-
myav, A: ecau W(A) C{q1,...,qn} u dauna 6caxoli keazusnemen-
maprot L-dopmyavt, exodawet 6 A, ne boavwe k, mo ecaxas xea-
suanemenmapran L-gopmyna, exodawan 6 (A), asasemes nn.

Jlemma 8 mokazaHa WHIYKIMEH 110 TOCTPOEHUI0 L-hOpMyJIbL.

JIEMMA 9. B ycaosuazx aemmor 6 6epHo, wmo dasa ecaxot L-gpop-
myave A: ecau W(A) C{qr,...,qn} u dauna 6cakoll Keasusremen-
mapnoti L-gopmyavi, 6xodsweti 6 A, ne 6oavwe k, mo [r] .. .r’f ces

i/ (GMa) W) (W) (W) (p(4)) = A
Jlemma 9 mokazama MHIYKIHEH M0 TOCTPOeHUIO L-dOopMyJIbL.
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JIEMMA 10. B ycaosuar aemmvs 6 eepro, wmo 0in ecaxoti L-
popmyave A: ecau W(A) C {q1,...,qn}, dauna ecaxoli xeasusre-
mermaproti L-gopmyane, exodswet 6 A, ne boavwe k u HIntg o
©(A), mo HInty,, - A.

Jlemma 10 noxazamna ¢ ucnosb3oBanueMm Jjiemm 0, 2, 3, 8 m 9.

JJEMMA 11. /Jlas ecaxux L-gopmyas A u B: ecau (A D B) ecmw
unmyuyuorucmeras masmonozus 6 asvke L u W(A)NW (B) # &,
mo cywecmeyem makas L-gopmyasa C, wmo evinosnsomes cae-
dyrowue yeaosua: (a) (A O C) u (C D B) asasomes unmyu-
YUOHUCTCKUMU Masmonozuamy 6 aswke L, (6) W(C) C W(A)N
W(B), (8) C ecmv neeamusro-pezyasprasn L-gopmyaa.

HokazarenbcTso jiemmbl 11 poBejieHo ¢ ucnosb3oBanueM (1) un-
TEPHOIAIUOHHON TEOPEMBI /IS THTYUIUOHUCTCKON JIOTUKY B A3BIKE
L (dbopmyupoBKa 3T0ii TeOpeMbl IIpUBEJIeHA Bhiie), (2) yTBepKie-
HHsI O TOM, 9TO Jist Besikoii i ¢ L-popmyina ((¢ O (g&q))&((g&q) D
q)) sSIBJISIETCs] HHTYHUIHOHUCTCKOI TaBTOsIOTHEl B s13bIKe L, 1 (3) cite-
JIyroreil TeopeMbl 00 KBUBAJIEHTHOI 3aMene: eciu A u B ecrb Ta-
kue L-dopmyier, uro ((A DO B)&(B D A)) ecTb HHTYUIMOHHCT-
ckast Taprosiorus B L, To ajst Besikoit L-cbopmynsl M, B KOTOPYIO
BXOJUT A, WHTYUIMOHUCTCKOI TaBTOJIOIHeN B si3blke L sIBJIsSIeTCs
(M > MHY&(M' > M)), tne M’ ectb pesynbrar 3amensl B M
HEKOTOPBIX BXOxKJIeHUil L-popmynsr A BxoxkmeHusiMu L-opmysibt

B.

JIEMMA 12. B ycaosuar aemmvs 6 eepro, wmo 0ia ecaxoti L-
popmyave A, exodawets ¢ F, p(A) ecmv nezamueno-pezysaprasn
L-gopmyaa.

JlokazaTesibCTBO.
Jlemma, 12 BBITEKAET M3 HAXKECIEYIONINX MOAJIEMMBI 1 1 TIo/I1eM-
MBI 2.

[TOJIEMMA 1. B ycnoBusix jiemmbt 6 Bepro, 4to: (1) Besgkast o
p, BxoJgmas B ') Takosa, 4T0 ¢(p) ecrb HeraTMBHO-peryssipHast L-
dbopmyia, (2) Beskue L-dopmynst A u B, Bxoggamue B I TakoBbI,
aro eciin p(A) u p(B) ecTb HEraTUBHO-pery/sipable L-hopMyJibl 1
(A&B) Bxomut B F, 10 ¢((A&B)) ectb HeraruBHO-peryssapHast L-
dbopmyia, (3) Besikue L-dopmynbt A u B, Bxoggmue B F'| TakoBbl,
qro ecin p(A) n p(B) ecTb HeraTHBHO-peryssipusie L-hopmyiist u
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(AV B) Bxomur B F, 10 ¢((AV B)) ecrb HeraTuBHO-peryssipHast L-
dbopmyna, (4) Besikue L-popmynbt A u B, Bxogsmue B F'| TakoBbI,
aro ecim p(A) u p(B) ectb HeraTuBHO-peryJIspHble L-DopMyJIbl I
(A D B) Bxomut B F, 10 ¢p((A D B)) ecTb HeraTHBHO-DPery/IsipHas
L-dopwmymna, (5) Beskast L-dopmyna A, Bxoagmast B F', TakoBa, 9410
ecin p(A) ectb HeraTuBHO-peryssipuas L-copmynia u (—A) Bxoaur
B F, T0o ¢((—A)) ecrb HeraTusHO-perysipaast L-dbopmyia.

[MOJJTEMMA 2. Jjist Bestkoit L-cbopmyibl F' 1 j1j1st BCIKOTO MHOXKE-
crBa P L-dopmya: ecam (1) Besikas m, Bxogsimas B F'| npunasye-
xut P, (2) Beskue L-dbopmyssl A u B, Bxogsiiue B F'| TaKOBBI, 9TO
ecom onn npunayiexkar P u (A& B) sxoqur B F, 10 (A&B) € P,
(3) Besikme L-cbopmynsl A u B, Bxoggmue B F'| TakoBbl, 9TO €c-
mu ouu npunagiexar P u (AV B) sxogur B F', 10 (AV B) € P,
(4) Besikue L-popmynbt A u B, Bxogsiinue B F'| TakoBbl, 94TO eciiu
onu npunajiexar P u (A D B) sxouur 8 F, to (A D B) € P, n
(5) Besikast L-popmynia A, Bxoggmast B F') Takosa, uro ecm A € P
u (- A) Bxonur B F', TO (—A) € P, 10 Besikast L-cpopmyita, BXoisiiast
B I, npunannexunr P.

Q.E.D.

JloKasaTenbCTBO HHTEPIOJISIIHOHHON TeopeMbl Jtst Inty .

(1) Ag u By ectb L-dopmyuisl (Jromyinenue).

(2) (Agp D By) € Inty,, u W(Ag) N W(By) # @ (nomymienne).
Wuyknumeit mo nocrpoenuto L-hopMysibl MOKHO JIOKA3aTh, ITO

(3) st Besiwoit L-cpopmyater G Bepro, uro W (G) ecrb Hemycroe
KOHEYHOE MHOYKECTEO III.

(4) (A9 D By) ecrb L-dopmyna (u3 (1), nmo oupeupesnenuto L-
bopmyiibr).

(5) W((Ao D Bp)) ecTb HEIyCToe KOHETHOE MHOXKECTBO Il (u3
(3) u (4)). ITycro

(6) n € N, qi1,...,q, ecrb nounapHo paziuunbie 1, W((A D
B)) ={q1,-..,qn}. Homycrum, aro

(7) me cymecTByer Taxoe u w3 N, 4ro s HekoTopoii 1 p (—(%p)
BxomutT B (Ag D Bp).

(8) (Ap D By) € Intp (u3 Toro, uro (Ag DO By) € Inty,, (cm.
(2)), u Toro, uro Iy, C Intpo (cM. 3aMedanue)).

(9) Cymecrsyer Taxkas L-dopmyna C, uaro ((Ag D C) € Intgy,
(C D) B()) S Int(),() u W(C) - W(Ao) N W(B()) (I/I3 (1) 1 TOTO, YTO
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W(Ap)NW (By) # @ (cM. (2)), 110 HHTEPIIOTIAIMOHHON TeopeMe J1Ist
Intop). Iycrs

(10) Cp ecTnb L—(bopMyna, (Ao D) C()) S Int()’g, (Co D) Bo) S Into,o
u W(Cy) C W(Ap) N W(By). Onupasice na (10) u onpejenenne
MHOXKecTBa, Intg g, HoIydaeM, 9To

(11) HlIntgo (Ag D Cy) u HliIntoo = (C() D Bo).

(12) HInt()’w H dub((Ao D C())) u ant()’w H dub((C() D Bo))
(m3 (11) m roro, aro (Ag D Cpy) u (Cy D By) ectb L-dopmyisl, mo
Jaemme 2).

(13) anto’w H (dub(A()) D dub(C())) u HIntOM F (dub(C()) D
dub(By)) (u3 (12), mo oupezesnennio dub u o aemme 1). B ceere (7)
SICHO, 9TO

(14) me cymecrByer Takoe u u3 N, 4TO I HEKOTOPOIi I P
(=) p) Bxomur B Ag, 1 HE cymecTByer Takoe u u3 N, UTO IS HEKO-
topoit mm p (—(Wp) Bxour B By.

(15) dub(Ap) = Ag u dub(By) = By (u3 (1) u (14), no semme 3).

(16) HI’nto’w F (Ao D) dub(C’o)) u HI?”Lt()M = (dub(C()) D) Bo) (1/13
(13) u (15)).

(17) W (dub(Cp)) = W(Cp) (n3 Toro, aro Cy ectb L-dopmyia
(em. (10)), o jemme 4).

(18) W(dub(Cp)) € W(Ap) N W(By) (u3 Toro, uro W(Cp) C
W(Ap) "W (By) (em. (10)), u (17)).

(19) Cymecrsyer Takas L-bopmymra C, aro HIntg,, - (Ag D C),
HiInty, F (C D By) u W(C) C W(Ag) N W(By) (m3 (16), (18)
u toro, uaro dub(Cy) ectb L-dbopmyna). Canmas gomymernne (7),
HOJIy9aeM, 9TOo

(20) ecom me cymecrByer Takoe u w3 N, 9TO Jyisi HEKOTOPOTO i
u3 {1,...,n} (-gq;) Bxomur B (A9 D By), TO cymecTByeT Taxas
L-bopmyna C, aro HIntg, F (Ag D C), HIntgw F (C D By) u
W(C) C W(Ap) N W(By). Jouycrum, aro

(21) cymecryer Takoe u u3 N, uro myst Hekoropoii m p (—(%)p)
BxoauT B (Ag D By).

(22) {u|lu € N u cymecrByer Takas mr p, uro (—(¥p) BxomuT B
(Ao D Bo)} # @ (u3 (21)). fcno, gro

(23) {ulu € N u cymecrsyer taxas m p, uto (=(“p) BxomuT B
(Ao D By)} ecrb koneunoe muo)kecTBo. Onmpasich Ha (22) n (23),
[OJIyYaeM, 4TO

(24) B {u|u € N u cymecrByer Takas m p, ato (—("p) Bxomur B
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(Ag D Bp)} cymecrByer HauboJblIee meJioe MoJ0KUTETHHOE TUCTIO.
IIycTp

(25) k ectb namboJbliee Iesoe mosoKuTeabHoe dncao B {ulu €
N u cymecrByer Takas i p, aro (—(Wp) sxomur B (A9 D By)}.
YauThIBast, UT0 MHOXKECTBO {q1, - . . , §n, } KOHETHO, & MHOXKECTBO BCEX
11 GECKOHETHO, TIOJIOKHUM, ITO

(26) ri,...,7%, ...,rL, ... 7k ects momapmo pasmmdmbie M, HI
OJIHA U3 KOTOPBIX HE HPUHAJIEKUT MHOXKECTBY {q1, ..., qn}.

(27) CymiecTByeT eIMHCTBEHHOE OTOOPAYKEHUE (0 MHOXKECTBA BCEX
L-dopmyn B cebs, ynosiersopsiomiee yeiaosusim (a), (b), (c), (d),
(e) u (f), chopmynuposanubim B stemme 5 (u3 (4), (6), (25) n (26),
no jgemme 5). Ilycrs

(28) ¢p ectb oTobpazkeHne MHOXKecTBa Beex L-dopmyi B cebs,
yJI0BJIeTBODstonIee  yeaoBusM: (a/) i BCAKOH LIl p BepHO, d9TO
vo(p) = p, (b') mst Beskoro m u3 N u jy1s BCSIKO# 111, HE TIpH-
HAJUTEXKAIIeH MHOKECTBY {q1, ..., qn}, BepHO, uro @o((~(™p)) =
(=™p), (/) ms Besikoro Taxoro m u3 N | aro m > k, u mis Bes-
koro i u3 {1,...,n} Bepuo, aro po((=(™q)) = (=po((="™g))),
(d') mst Besikoro Takoro m u3 N, uro m < k, u Jyist BCAKOrO i
w3 {1,...,n} Bepno, uro o((~™¢q;)) = 7, (¢/) mrs Besxoit L-
dopmysibl A, He sBisrOIIelics KBasudjeMeHTapHoi L-dopmyioii,
BepHO, uT0 @o((—A)) = (—=pe(A)), (f') musa Beskux L-bopmyn A
u B u jyisi BCSKON GUHAPHOI JIOTUUECKOIl CBSI3KHU @ si3bIKa L BepHO,
a0 po((A o B)) = (¢o(A) @ po(B))-

(29) HIntQ() F (PO((AO D) Bo)) (I/I3 (4), (6), (25), (26) nu (28), 110
nemme 6).

(30) vo((Ao D Bo)) = (vo(Ao) D ¢o(Bo)) (w3 (1) u mynxra ()
yrBepKieHust (28)).

(31) HITLt&O F ((po(A()) D) (p()(B(])) (I/IB (29) nu (30))

(32) Ecam W(po(Ag)) N W(po(Bp)) = &, To cyliecTByer Takas
L-bopmyna C, uro HIntg, F (Ag D C), HIntg, F (C D By) u
W(C) C W(Ap) N W(By).

Hokaxkem yrBepxienue (32).

(32.1) W(go(Ao)) N W(po(By)) = @ (momnymenne). V3BecrHo,
YTO BEPHO CJIeyIoliee yTBepKaeHne (32.2).

(32.2) Hns Besikux L-cbopmyn A u B: eciu (A D B) ectb uHTYH-
mponucrckast Tagrosorust B L u W(A) NW(B) = @, 1o (-A) ectb
UHTYHUIMOHUCTCKAsI TABTOJIONHs B L miin B eCTh UHTYUIIMOHUCTCKAS
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tagrosiorus B L. Onupasice Ha yreepxkaenus (31), (32.1) u (32.2),
[OJIyYaeM, 9TO

(32.3) (—¢o(Ap)) ecTb MHTYHIMOHUCTCKAsl TaBrojorust B L win
(p0(Bp)) eCTb HHTYHIMOHUCTCKAST TABTOJIOIHS B L.

(32.4) (—¢o(Ap)) ecrb mHTYHIMOHKUCTCKAsT TaBTosorust B L (110-
nymienne). OTCosa 1 U3 TOro, 9TO HU OfiHA HHTYHUIIMOHUCTCKAs TaB-
Tosiorust B L He siBisiercsi KBa3uasieMeHTapHOi L-dopMyiioit, mosy-
qaeM, 9To

(32.5) (=pp(Ap)) He ecTb KBa3maIEMeHTapHast L-dopmy.ia.

(32.6) po(Ap) ue ecTb kBasmdteMenTapuast L-popmyita (u3 (32.5),
0 OLPEJIEJICHNIO KBa3u3IeMeHTapHOi# L-popMyiibr).

(32.7) Ap me ectp kBasmdseMmentapuas L-dopmymna (n3 (1), (4),
(6), (25), (26), (28) u (32.6), no gemme 7).

(32.8) wo((—Ap)) = (mpo(Ao)) (m3 (1), (32.7) m mynkra (¢’) yrBep-
KeHust (28)).

(32.9) ¢o((—Aop)) ecTb MHTYHIMOHUCTCKast TaBTOJIOrUA B L (13
(32.4) u (32.8)). B cBere yrBepxkienus (6) sicHO, 94TO

(32.10) W((=Ao0)) < {qi,...,qn}. Ounpasico ua (25) u (32.7),
HOJIy9aeM, UTO

(32.11) aymHa BCsiKOi KBasmdjieMeHTapHON L-opMyJibl, BXOJIs-
mieii B (—Ap), He Goubiie k.

(32.12) Intg, F (mAg) (u3 Toro, uro (—Ag) ectb L-dpopmyia,
(4), (6), (25), (26), (28), (32.9), (32.10) u (32.11), 1o srenne 10).
Benomuus, aro W(Ag) N W (By) = &, n0I0KHM, ITO

(32.13) = € W(Ap) N W (By). Ionsarno, aro rorga

(32.14) x ecTb NPONO3UIMOHAJIBHAS [IEDEMEHHAsT sI3bIKa L 1

(32.15) (=(xz D z)) ectb L-popmyra. Ucnonssyst yTBepx/eHmne
(1), (32.7), (32.15), onpenenenne L-hopMyJibl U OLPE/IE/ICHNE aKCH-
oMbl ncaucnenus HlIntg,, momxydaem, 9To

(32.16) ((—Ao) D (Ao D (=(x D z)))) ecTb akCHOMa UCUUCIJICHUS
HlInty,,. Ho Torna scuo, 4ro

(32.17) HInto, F ((0Ao) D (Ao D (=(x D x)))). Oumpasics ua
yrBepkaennst (32.12) u (32.17), moaydaem, ITo

(32.18) HlInty, = (Ap D (=(x D x))). IIpocroe mokasareabeTBo
HIZKECJIe LY IONero yreepzkaennst (32.19) ne mpuBoauM.

(3219) HI?”Lt(]Vw F (("(Q? D) 1’)) D) Bg)

(32.20) W((—=(x D z))) = {x} (u3 (32.14) u (32.15), mo onpee-
neruto W).
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(32.21) Cymecrsyer Taxkas L-dopwmyina C, aro: HIntg, F (Ag D
C), anto,w = (C D B()) u W(C) - W(Ao) N W(Bo) (I/I3 (32.13),
(32.15), (32.18), (32.19) u (32.20)). Cuumas momyiuenne (32.4), mo-
JIy9aeM, uTo

(32.22) eciim (—pp(Ap)) ecTb MHTYHMIMOHUCTCKAs TABTOJIOTHS B
L, To cymecrByer Takasi L-bopmymna C, uro: HIntg, = (Ao D C),
HInto’w F (C D Bo) u W(C) - W(Ao) N W(B()>

(32.23) ¢o(Bp) ecTh MHTYUIMOHUCTCKAsT TaBTosIorust B L (Jo1y-
menne). B ceere yrBepxaenus (6) oueBnano, ITO

(32.24) W(po(Bo)) < {qi,...,qn}. Onupasicb Ha yTBepXK/IeHIE
(25), nosyaaem, 4To

(32.25) jnymHa Besikoil KBasmaseMeHTapHO# L-hopMysibl, BXOJsI-
meit B By, He 6ombire k.

(32.26) HInto. - By (u3 (1), (4), (16), (25), (26), (28), (32.23),
(32.24) u (32. 25) no semme 10). Yunreisast, uro W (Ag) "W (By) #
<, TTOJIOKUM, YTO

(32.27) y € W(Ap) N W(Byp). Pasgymeercs, Torma

(32.28) y ectp 1 1

(32.29) (y D y) ectb L-dopmyna. Onmpasicb Ha yTBEPIKICHUS
(32.26) u (32. 29), HETPY/IHO JIOKA3aTh, YTO

(32.30) HIntow F ((y D y) D Bp). Moxkno 0Ka3aTh TakzKe, 9TO

(32 31) HITLt(]w (Ao > (y D) y))

(32.32) W((y D y)) = {y} (u3 (32.28) u (32.29), 110 ompe ieieHnIO

w).
(32.33) Cymecrsyer Taxkas L-dopmyia C, aro: HIntg, F (Ag D
C), Hinty,, + (C D By) u W(C) C W(Ay) N W(By) (u3 (32.27),
(32.29), (32.30), (32. 31) u (32.32)). Cunmas momymmenne (32.23),
HOJIy9aeM, 4To

(32.34) eciiu ¢o(Bp) ecTh UHTYUIMOHUCTCKAsI TaBTOJIOTUST B L,
To cymecryer Takas L-dopmyna C, aro: HInty, F (A9 D C),
HI’n,to’w F (C D Bo) u W(C) - W(Ao) N W(Bo)

(32.35) Cymecrsyer Taxkas L-opmyia C, aro: HIntg, F (Ag D
C), HiInty, F (C D By) u W(C) C W(Ap) N W(By) (u3 (32.3),
(32.23) u (32.34)). Cuumas jonyrierue (32.1), noaydaem, 94To ecjin
W (po(Ao)) N W(po(Bo)) = @, To cymecrByer Takast L-popmyra
C, uro: Hinty,, = (A9 D C), HInty,, F (C D By) u W(C) C
W(Ag) N W (By).

YrBepxkaenne (32) 0KazaHo.
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(33) Ecam W(po(Aog)) N W(po(Bo)) # &, TO CyIIeCTBYeT Takasi
L-dbopmyna C, uro: HIntg,, F (Ao D C), HIntg, F (C D By) m
W(C) C W(Ap) N W(By).

Hoxkaxkem yrBepxaenue (33).

(33.1) W(po(Ao)) N W (po(Bo)) # @ (nomymenne). fcuo, aro

(33.2) po(Ao) u @o(Bo) siBisiiorcst L-cpopmymamu.

(33.3) (vo(Ao) D ¢o(Bo)) € Intpp (u3 31), mo oupemeseHIO
muoxecrsa Intop).

(33.4) (¢0(Ap) D ¢o(Bp)) ecTb UHTYUIMOHUCTCKAST TABTOJIOTUSI B
a3pike L (3 (33.3) u roro, uro Intpp €cTh MHOKECTBO BCEX HHTY-
UIHOHUCTCKUX TABTOJIOTHMH B si3bike L).

(33.5) CymecrByer Takas L-dopmymna C, garo: (po(Ag) D C) n
(C D ¢o(By)) ects urTynmmonucrckue rasrojorun B L, W(C) C
W (po(Ap)) N W (po(Bp)) u C ecrb nerarusro-peryisipaast L-dop-
mysa (3 (33.1), (33.2) u (33.4), o emme 11). ITycrs

(33.6) Cp ectp L-dopmyna, (¢o(Ao) O Co) u (Co O wo(Bo))
ectp uaTyHIponucrckue rarogorun B L, W(Cy) € W(po(Ap)) N
W (@o(Bo)) u C ectb HeratusHO-peryisipaas L-bopmyia.

(33.7) ((po(Ao) D) Co) € I’nto,o u (Co D) gOo(Bo)) S I?”Lt&o (1/13
(33.6) 1 Toro, uro Intpp eCTb MHOKECTBO BCEX MHTYHUIIMOHUCTCKIX
TaBTOJIOrHii B s13bIKe L).

(33.8) (¢o(Ao) D Co) u (Co D ¢o(By)) asistioress H Inty g-noka-
syembiMu L-cpopmystamu (13 (33.7), mo coryaimenuo o6 obo3Haue-

(33.9) Hlintgo - (po(Ap) D Cy) m Hlintgo - (Co D wo(Bp)) (m3
(33.8), mo corvtammenuio 06 ucnosbzosaruu «HIntgo F»).

(33.10) HlIntg,, = dub((po(Ao) D Cp)) u Hinty,, = dub((Co D
©vo(Bop))) (u3 (33.9), no nemme 2).

(33.11) HIntOM H (dub(gpg(Ao)) D dub(C’o) " HIntOM H
(dub(Co) D dub(po(Byp))) (3 (33.10), no aemme 1).

(33.12) dub(Cy) = Cp (u3(33.6), no jiemme 3). OueBUgHO, YTO

(33.13) L-dopmysst Ag u By Bxogsar B L-dbopmyry (Ag D By).

(33.14) po(Ao) n po(Byp) ectb HeraTuBHO-peryspible L-hopMysisl
(m3 (1), (4), (6), (25), (26), (28) u (33.13), no semme 12).

(33.15) dub(po(Ao)) = wo(Ao) 1 dub(vo(Bo)) = wo(Bo) (13 (33.14),
1o Jjemme 3).

(33.16) HIntow = (¢o(Ao) D Co) u Hlntow = (Co D ¢o(Bo))
(m3 (33.11), (33.12) u (33.15)). [TousTHO, uTO
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(33.17) npoussejienue k Ha m €CTh IEJI0€ TOJIOKUTETHLHOE YUCIIO,
1 k 1 k

Tlyeees T seeeyTpyeo, 'y €CTH  IIOHADHO  DA3IMYHBIE I, 4
(ﬁ(l)ql), - (ﬁ(k)ql), e (ﬁ(l)qn) , (= (k )qn) ectb L-popMyJIbL.
Venosusmucs BMecto «[ri...rh .. 1 rk /) (=Wgy) .. (=Fg) ...

(=Wg,) ... (=% g,)]» ucnomszosars <<S>> u ommpasch na (33.16) un
(33.17), mostyaaem 1o jiemme 0, 4ro

(33.18) HliInty,, S((¢o(Ap) D Cp)) m HliInty,, S((Co D
©0(Bo))). Ucnonbsyst qucTpubyTuBHOCTL S OTHOCHTEIHHO MMILIN-
KAl D, [OJIydIaeM, ITO

(33.19) L-dopmyna S((wo(Aog)) DO Cp) ecrs L-dbopmyia
(S(¢o(Ao)) D S(Co)), a L-popmyna S((Co D ¢o(Bo))) ects L-
bopmyna (S(Co) O S(wo(Bo)))-

(33.20) HInto’w = ( ((pg(Ao)) D S(Cg)) u HITLt(Lw F (S(Co) D
S(po(Bo))) (m3 (33.18) m (33.19), no coryameHnio 06 UCIOIH30BA-
Hun «S»). B cBere yrBepxaenuit (6) n (25) sicho, 4To

(33.21) W(Ao) C{q1,---,an}, W(Bo) C{q1,--.,qn}, mna Besi-
KOil KBa3masieMeHTapHOil L-dopmyisl, Bxojsmeil B Ag, He GoJbiie
k, mmHa BCAKON KBasmasieMeHTapHO# L-dopmyibl, Bxomsimei B By,
ue 6ospIne k.

(33.22) S(po(Ao)) = Ao n S(po(Bo)) = Bo (uz (4), (6), (25),
(26), (28) u (33.21), o jemme 9).

(33.23) HIntO,w F (Ao D) S(C())) u HI?”Lt()W = (S(C()) D) Bg) (1/13
(33.20) n (33.22)).

(33.24) W/(Co) € W (go(40)) N W (0(Bo)) (13(33.6)).

(33.25) W(Co) € W (g0l 4a)) 1 W (Co) € W (po(Bo)) (13 (33.24)).
OueBu/IHO CilelyIoNee yTBEPIK ICHNE

(33.26), nmerornee cemuorndeckuii xapakrep. (33.26) st Besiko-
ro m u3 N, mis Beskux L-dopmyn A, B, Cq,...,Cy, n 1js Bes-
KHUX TIONAPHO DPA3IMYIHBIX I S1,...,S,: ecm W(A) € W(B), o

W([s1-.-$m /[ C1..Cl(A) CW([51...5m / Ci...Cnl(B)).

(33.27) W(S(Ch)) C W(S(go(Ao))) n W(S(Co)) € W(S(p0(By)))
(3 (33. 2) (33.6), (33.17), (33.25) u (33.26)).

(33.28) W (S(Cp)) € W (Ag) u W(S(Co)) € W(Bo) (u3 (33.22) u
(33.27)).

(33.29) W(S(Cy)) € W(Ag) NW(By) (u3 (33.28)).

(33.30) Cymecrsyer Taxas L-dopmyia C, aro: HIntg, F (Ag D
C), HInty, = (C D By) u W(C) C W(Ap) N W(Byp) (u3 Toro, 4ro
S(Cp) ectb L-popmyia, n yreepxaennii (33.23) u (33.29)). Cunmas
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jonyienue (33.1), moxyaaem, aro ecim W (po(Ao)) MW (wo(Bo)) #
@, o cymecrByer Takas L-cdopmyna C, aro: HIntg,, - (Ag D C),
HIntO,w = (C D) Bo) u W(C) - W(Ao) N W(Bo)

YrBepxaenue (33) JoKazaHo.

(34) Cymecrsyer Taxas L-dopmyna C, aro: HIntg,, - (Ao D C),
HlInty, - (C D By) u W(C) C W(Ap) N W (By) (u3 (32) u (33)).
Cuumas jmonymienue (21), mosydaeMm, 4to

(35) ecou cymiectByer Takoe u u3 IN, 9TO JIjisi HEKOTODOM I P
(ﬂ(“)p) BxomutT B (Ag D By), To cymecrByer Takas L-dbopmyra C,
aro: HIntg, - (Ao D C), Hintg, - (C D By) u W(C) C W(Ap)N
W (By).

(36) Cymiecryer Taxas L-dopmyna C, aro: HIntg,, - (Ag D C),
HInty, F (C D By) u W(C) C W(Ag) N W(Byp) (u3 (20) u (35)).
Omnmpasice Ha (36) u corvarnenne 06 0603HAYEHNH, TIOJIyIaeM, ITO

(37) cymecrByer Takas L-bopmyra C, aro: (Ag D C) € Inty,
(C D By) € Inty, u W(C) C W(Ag)NW (By). Caumast o1y miennst
(1) u (2) u 0606mIAst, moTydaeM, 9To mis Beskux L-dopmyn A u B:
ectm (A D B) € Intg,, u W(A) N W(B) # &, 10 cyuecTByer
takast popmyrna C, aro (A D C) € Inty, (C D B) € Inty, u
W (C) CW(A)NW(B).

WuTepniosanuonnas TeopeMa jjia Intg ., JoKasana.

JImreparypa

[1] HHonos B.M. CexBeHnmasbHbIE aKCHOMATH3AIUMH IIPOCTBIX Hapajoruk //Jlormde-
ckue uccienoBanus. Beim. 16. IenTp rymanuTapabix uannuarus, M.; CII6., 2010.
C. 205-220.

[2] Cmupros B.A. QopmanbHBI BEIBOL U JIOrmdIecKue ucauciaenus. M., 1972.

[3] IIhomme K. VaTepnonsanuoHHas TeopeMa JJisi MHTYHUIUOHUCTCKON JIOTHKH IIpe/In-
karoB //MaremaTHuecKast TeOpHsl JIOTHYeCKoro BeiBoga. M., 1967. C. 285-295.

[4] Craig W. Linear reasoning. A new form of the Herbrand-Gentzen theorem //Journal
of Symbolic Logic. 1957. Vol. 22. P. 250-268.

3amedyanme. B nybiukamuun B.M. Ilomosa «CekpennuaibHast
akcuoMaTH3aIus napasopmasabHoii joruku PCont PComp» (Jloru-
gyeckue uccaenosanus. Boimn. 17. C. 240-245) na crp. 243-244 B dop-
mynupoBke npasmia BOKJI, B ¢dopmynuposke npasuia BUII u B
dopmysimposke BOUII umerorcst oneuarku. [lpaBuibabie dhopmy-
JINPOBKU 3TUX MPABUJI TAKOBBI:
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(mA)eT') - © (-B)eT') —

e
(~(A&B))eT) — O (BOKTD)

(AeT') — (O eB)

I (0e(4om) P

I' > (©eA) I' - (©e(=B))

I' > (©e(=(ADB))) (BOHII)

B ny6sukanun B.M. IlomoBa «CekBeHIUAJBHBIE aKCHOMATH3A~
UM TPOHO3UIMOHAJIBHBIX JIOTUK HEJbCOHOBCKOrO Tumas (Jlormde-
ckue uccnenosanusi. Bomr. 17. C. 246-250) jo1mmymenbl ommoKu:

(1) yrBepxkenue o ToM, uro mis ucuaucienns G PCont(N) Bepua
TeopeMma 00 YCTPAHUMOCTHU CEUCHUS,

(2) yTBepKIeHHE O TOM, YTO TO3UTUBHBIH (DpArMEHT JIOTUKA
PCont(N) paBen nosurusHOMY (hparMeHTy UHTYUIMOHUCTCKOM PO~
[TO3UITMOHAJILHON JIOTUKH,

(3) yrBepxenue o ToMm, uro jgoruka PCont(N) He umeer KOHeY-
HOW XapaKTEePUCTUICCKON MaTPHUIIDI.

B ucuuncinennn GPCont(N) cedenue HEyCTPAHUMO, TO3UTUBHBII
dbparment soruku PCont(N) pasen nosurusHoMy bparMenTy Kiac-
CUYECKOl (a He MHTYUIMOHUCTCKOl) IPOIMO3UIMOHAIBHON JIOTHKH.
Jloruka PCont(N) umeeT KOHEUHYIO XapaKTEePUCTUIECKYIO MATPU-
Iy, HOCKOJIbKY, Kak mokasas B.O. [Hanrun, PCont(N) paBaa Tpex-
3HAYHOH JIOTUKE, SABJIAIONIENHCT MHOXKECTBOM BCEX TEOPEM HMCYUHUCIIE-
uusi PCont, nocrpoennoro B pabore JI.U. Pozonospa «O BbIstBIIE-
HUM NPOTUBOpeunii B (popMasibHbIX Teopusix.l» (ABToMarnka u Te-
nemexannka. Ne 6, 1983).



O AByX HpeAnoJIHBIX KJaccaxX
Tpex3HadHoil jjoruku JIykaceBmua

H.H. TIPEJTOBCKUM

ABSTRACT. Two submaximal classes of 3-valued functionally complete
iterative system are characterized in the paper. These two classes are
functionally precomplete classes of the famous Lukasiewicz’s logic.

Keywords: Lukasiewicz logic, functional class, submaximal class, itera-
tive system

Jannas paboTa ocBsIeHa aHaan3y BOIIPOCOB, CBI3aHHBIX C KPU-
TepreM DYHKIMOHAJILHON TOJHOTHI 3AMKHYTHIX KJIACCOB (DYHKIHIA,
COOTBETCTBYIOIIUX PA3JIMIHBIM TPEX3HATHBIM JIOTUKaM. V3BeCTHBIH
KpuTepuit  PYHKIIMOHAJBLHON IOJHOTBI OBbLI  CHOPMYIUPOBAH
A.B. Kysuenosbim u npusojguresi B [11]. Heobxomumbim yesioBuem
JUIST IPUMEHEHNST JIAHHOTO KPUTEPUsl SIBJISIETCS [IEPETUC/IEHNE BCEX
[IPEJIIIOJTHBIX KJIACCOB, COMIEPKAIIUXCS B ucciaeayeMom kiacce. [lo-
WCK TIPEIIIOJIHBIX KJIACCOB CUCTEM (PYHKITUH, COOTBETCTBYIONINX Pa3-
JINYHBIM TPEX3HAYHBIM JIOTUKAM, IPUOOPETAET B CBA3U C ITUM HEMa-
JIOBayKHOE 3HAYEHUE B PEIIEHUU BOMPOCA O (PYHKIMOHAJIBLHONW TI0JI-
HOTeE.

B pa6ore C.B. f6monckoro [12] comepkurcs onucanne BOCEMHa-
JIIATU TPEIOJIHBIX KJ1accoB Tpex3uadnoi Jjioruku [locra Ps, uro
I03BOJIsIET CHOPMYITUPOBATH HEOOXOUMOE U JOCTATOYHOE YCJIOBUE
HoJIHOTEL B 970i cucreme. M.®. Pama B [7| onuncasn jecsars mpe-
ITOJTHBIX KJIACCOB Tpex3Haunoil joruku leiiruara Hs Sp, ..., So.
B.K. ®unn B [9] gas onucanne OJuHHAIATH IPEJIIOTIHBIX KJIACCOB
Tpex3HavdHoil joruku bousapa Bs. Paborer Pana n @unna Takxke
IIO3BOJISIIOT CPOPMYIUPOBATH HEOOXOIUMBIE U JOCTATOYHbBIE YCJIO-
BUsI TIOJITHOTBHI 3aMKHYTOTO Kjacca yuknnit B Hy u Bs.

Oprako jyis Tpex3HadHoi jjorukn Jlykacesuua Ls, siBISIOIIEiiCS,
kak Hs u B3, dyukiuonanbho wenosnnoii (1. e. Ly C Ps u Py ¢ L3),
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AHAJIOTUYIHbIE PE3YJIbTAThl OTCYTCTBYIOT. VI3 Teopemsl 2 B |7] cieny-
et, uro H3 npenmonna B L3. Tem He MeHee, B U3BECTHOI JuTepa-
Type OTCYyTCTBYeT OIHMCAaHUe HPEIOJHBIX B L3 KiraccoB DyHKIHIA,
ornuaabiXx oT H3. Huxke OynyT paccMOTpeHbI iBa APYTUX MIPEIIIOJ-
HBIX KJIacca TPeX3HaTHON JoruKy JIyKaceBnia, a TaK»Ke MPUBEEHbI
JOKA3aTe/IbCTBA UX MPEJIIIOJTHOTHI.

1 OcHoBHBbIE [IOHATUA

CpenmaeM IpeBapuTeIbHO HECKOJIBKO 3aMevaHnil, KacaloluXcsl ne-
[OJIb3yeMOil HOTAIUK, a TaKyKe JaJiuM OIpejieieHHsI OCHOBHBIX 110~
HATHH, BCTPEYAIONIUXCsT B HACTOsIIEll pabore.

B kauecTBe 1epeMeHHbBIX JJisl ApTYMEHTOB (DYHKIUH UCIIOIb3YOT-
csl JIATMHCKHE OYKBBI T, Y, 2, BOSMOXKHO ¢ MHjekcamu. st 0603Ha-
YeHMsI 3HAYEHU{l IePEeMEHHBIX HCIIOJIb3YIOTCsl IpedecKkre OYKBBI
[ 1 vy Tak»Ke BO3MOXKHO C MHJIEKCAMU. 3AMUCh PYHKIIUN OCYIIEeCTB-
JISIeTCsI C UCHOJIb30BAHUEM M3BECTHOIO MOHSATHSI (DOPMYJIbI JIOTUKH
BbICKasbiBauuii [7]. Apryments! ¢yHKumil, Kak u caMu (byHKIUH,
IPUHAMAOT 3HaYeHus u3 MHOKecTBa {1,1/2,0}. 3uadenue 1/2 Oy-
JIeM HA3bIBATH IIPOMEXKYTOYHBIM. B PacCMOTPEHHHU HCIIOJIB3YIOTCS
HOHSATUS OIEPAIUH CYIIEPIO3UIIN, 3aMbIKAHUs CUCTEMbI (DyHKITHI
OTHOCUTEJILHO OIePAIUK CyePIO3UIINH, 3AMKHYTOI0O Kj1acca, (hyHK-
I[OHAJIBHO IOJIHOTO ¥ IIPE/IIIOJIHOTO KJIACCOB, & TaKKe MOHATHE Oa-
3uca.

JajinM BHAUAJIE OUPE/eJIeHIE OIIEPAIUH CYIIEPIIO3UIIUHL.

OIIPEJEJIEHUE 1. Ecau umeercs cucrema QyHKIINAN

{fi(z1, ., @n)s ey fr(T1, ooy Tn) b

TO cymneprio3uiiueit (GyHKIN TAHHONW CHUCTEMbI HA3BIBAETCS JIUOO
GyHKIUS, TOIyIeHHAd U3 YK€ UMEIOMIXCs (PYHKIUH IyTeM 3aMe-
i
HBI IIEPEMEHHBIX, JTN0O0, eC/IN YCTAHOBJIEHO, IYTO (DYHKITUN fj (331,-j, e
k S
xnij), s F (X 1p s oo Ty, )5 & TAKIKE DYHKIUA [P (255, o0, Timy, ) AB-
JISTIOTCSI CYTIEPIIO3UTIMAMHI UCXOIHONW CUCTEMBI, TO U (DYHKITHS

fis(f;(xlz]a "'7$nz’j)v e f7]:l(x1km7 ""xnkm))

TaKXKe SBJISIeTCS Cylepro3uiiueil (pyHKIUi TaHHOW CUCTEMBI.

loBops HedopMaIbLHO, pedb UIET O BCEBO3MOXKHBIX II0/ICTAHOBKAX
BMECTO apryMeHTOB MCXOIHON cucTeMbl pyHKIu. Byksol F' u G
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Oy/eM B JlasIbHERIeM HCIOJIb30BATh Il 0003HAUEHNST [IPON3BOJIb-
HBIX CACTEM U KJIacCOB (DYHKIIHIL.

B [4], [11], [12] conepzkuTcst onpe/iesierne 3aMbIKAHUS U 3aMKHY-
TOro Kjacca (OyHKIIHIMA.

OIIPEJIEJIEHUE 2. Muozxkecrso [F| Ha3bIBaeTCs 3aMbIKAHIEM CH-
creMbl (Kiacca) dyHKIH F, eCiin OHO COIEPIKHUT BCe CyNEPIIO3UIHNT
dbyukumit Has KiaaccoM F' U He CONEPXKUT HUKAKUX JIPYTUX (QyHK-
I,

OrnepaTop 3aMBIKAHUA [. . . | yIOBIETBOPSIET CJIELYIOMINM YeThIPEM
YCJIOBHSIM:

o FFC|[F]

o FCG=[F]CIG]
e Muoxecrso dyukiuit F 3amkmyTo, ecin F' = [F]

ONPEJAEJIEHUE 3. Cucremy dyukimnii HazbiBaeM 0a3UCOM TaH-
HOTO KJiacca (DYHKITHH, €Cju OHA SKBUBAJIEHTHA TOMY KJACCY, HO
HHUKaKasd ee CO6CTB€HHaH MMOACUCTEMaA HE 9KBUBAJIECHTHA €MY. CI/ICTe—
ma dyukimit G, skBuBaseHTHas Kiaccy F'| HaszpiBaercs (dyHkimo-

HAJIBHO) TIOJIHOM B 3TOM KJacce, T. e. G ((pyHKIMOHATIBHO) TIOJIHA B
F ~def [G] =F

OIIPEIEJIEHUE 4. Cucrema dyuknuit G, GyHKIMOHATIBHO TI0JI-
Hast B Kytacce ' = P, rine Py ects k-sHaunas jgoruka Ilocta, Ha3bI-
Baercs PyHKIMOHAIBHO OJIHO (0 storukax ITocra cum. [5, c. 88-91]).

CaIVH)IM Ba>XHBIM JJId ,ZL&JII)HGfHHGFO PacCMOTpeHNA ABJIAETCA CJIe-
IyIollee MOHATHE npednoaroz20 6 F xaacca.

OIIPEIAEJIEHUE 5. Eciim G u F — 3aMKHyTBIe KJIacChl (DyHK-
mnit u G C F, 50 F ¢ G, to G HaspBaeTcs MPEIIIOIHLIM B F
€CJT U TOJILKO €C/IU 3aMblKaHue obbeauHenus: Kiacca G u QpyHK-
mn f(z1,...,%,) Takoi, aro f(z1,...,2,) € Fu f(x1,...,2,) ¢
G, conazaer ¢ F, 1. e. G upeanonon B F' Sgep f(x1,...,25) €
F&f(xy,...,xn) ¢ G= [GUf(x1,...,2,)] = F, e [GU f(xq, ...,

.In)} €CTbh 3aMbIKaHUE TCOPETUKO-MHOXKECTBEHHOI'O O6’be,Z[I/IH€HI/IH.

SAMEYAHUE 1. MuoxecTBo ¢qpyHKIWmii k-3Ha4uHON Jjoruku [locTta
Py, tne k € {2,3,...}, ectb muoxkectBo {f(1,...,2,) : {0,1,...,
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k — 1}"+—{0,1,...,k — 1}}, tne {0,1,...,k — 1}" ecrb jge-
KaproBa n-as crernenb MHOXKecrBa {0,1,...,k — 1}. B uacrnocTu,
MHO2KecTBO dyHKImi P3 comepkut Bce DYHKIUEU, apTyMEHThI KO-
TOPBIX, KaK U caMy (PYHKIUHU, IPUHUMAIOT 3HAYCHUS U3 MHOYXKECTBA
{0, 1, 2}. B nacrosimeit pabore NPUHATHI UHbIE 0OO3HAYCHUST JIJIs
3JIEMEHTOB MHOXKECTBA 3HAYMEHU (DYyHKIMH U UX apryMEHTOB: 3HA-
genne () ocraercss 63 M3MEHEHUIT; BMeCTO 3HadeHust | mmrrem 1/2;
BMECTO 3HAYEHUs 2, UCIOJb3YeM 1.

SAMEYAHUE 2. C norsiTueM Ipe o THOThI HEIIOCPEICTBEHHO CBSI-
3aHO OIpPEJIEISeMOe HHIYKTUBHO TOHSTHE IJTyOUHBI.

3AMEYAHUE 3.

e Kiracc dyuknuit, coorBercTBytomuit k-3uaunoii joruke [Tocta
P, mveer ruybuny d(Py), paBHYyIO HYJIIO;

e Ecmu knace F' C Py, umeer ruybuny d(F'), paBHyio n, n Kjiacc
G upennonon B F, to d(G) =n + 1.

B wacrHocTu, soboit mpemgnosHbii B Pp Kiaacc umeer TuyOumy

d(F) = 1.

2 Kiacc dyHKIMii, COOTBETCTBYIOIUI TPEeX3HAYHOI
goruke JlykaceBm4aa

Camoif U3BECTHON M MCTOPUYECKH IIEPBOI HEKJIACCHYECKONH MHOI'O-
3HATHON JIOTUKOW SIBJIIETCS Tpex3HadHas Jioruka Jlykacesudaa Ls.
JlanbHeiire pe3yJsIbTaThbl UMEIOT OTHOIIEHNE K JJAHHOM JIOTHKE, I10-
9TOMY MMeET CMBICJI PACCMOTPETH ee ClenuajabHo. B mannom pas-
Jiesie OyJIeT TakzKe JOKA3aHO YTBEPKIECHHE O TOM, UYTO MHOXKECTBO
dbyukiuit moruku JlykaceBuda sBJISETCS MPEIIOJTHBIM B TPEX3HA-
noit jioruke IlocTta m coBmagaer ¢ MHOXKECTBOM (DYHKIIMI, cOXpa-
HSAIOIINX HEPABEHCTBO IIPOMEXKYTOYHOr0 3HadeHusd B P53, a uMeHHo:
Ly ={f(x1,...,2n) € Ps:V{(a1,...,an) (mF € {1,2,... ,n}(ey =
1/2) = f(oa,...,an) # 1/2)}. MuoxecrBo dbyukuuii jsoruku Jly-
KaceBHYa MOXKET OBbITh OIPEJIEIeHO KaK 3aMbIKaHUe CHCTEMBI (DyHK-
mwii {—pz,x — y}, one ~pz = 1—X, a pyHKIMs X — Yy, Ha3bIBaeMast
nMInKanueit Jlykacepuda, onpenesaTcs TabIuIHO:
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- [1]1/2] 0
1 [1]1/2] 0
1201 1 [1/2
0 [1] 1|1

BaMeTuM, 4To CyIeCTBYIOT U APYIHe CUCTEMbI (PyHKIUIA, OJIHbIE
B L3. B wactHocTu, B majibHeiinieM OyIyT UCIOIb30BATHCS CJIEILYIO-
e nostabie B Ly cucremsl dyuakiwii: {—px, Ox, zVy}, {—pz, Ox, 2V
y} u{-rpz, Vx,zVy}, — rae dyuknus OX HA3BIBAETCS OLEPATOPOM
HeoOxomuMocTH, GpyHKIHs OX HA3BIBAETCS OEPATOPOM BO3MOZKHO-
cru, a GyHknus VX HasblBaeTCs ollepaTopoM ciydaiinoctu (cM. [6,
pazn. 2.1.2]). @yukuus z V y ectb max(x,y). Jagum rabaudnabie
OIIpeJIe/IeHUsI OIIEPATOPOB HEOOXOAMMOCTH, BO3MOYKHOCTH U CJIyYaii-
HOCTH:

r | Ox | Ox | Vx
1 1 1
1/2 1 0 1 1
0 0 0 0

Ou4eBuaHO, 9TO BCE BBIMIEIPHUBEICHHbIE (DYHKIUH YIO0BJIETBOPIIOT
YCJIOBHIO COXPaHEHMsI HEPABEHCTBA IIPOMEXKYTOYHOIO 3HAYEHUS, a
olepalysi CylnepIo3nIInu COXPAHsIET CBONCTBO YIOBJIETBOPEHUS JAH-
nomy yeaosuio. ITokazkem Tenepb, 4To gobaBiienue K MOJIHOR B L3
cucreme pyuxiuit dbyukiun u3 P3, He COXpaHSIONEeil HepaBeHCTBaA
[IPOMEXKYTOUYHOI'O 3HAUEHMSI, 1aeT CUCTEMY, IOJIHYIO B Pg.

st sroro mcnosb3yeM yTBeprKJieHHe, cojeprKarieecst B [5], a
nMeHHo: nobasrenue K Gynkimam 3 L3 dynknun T(x), npuanma-
foieli 3Hadenue 1/2 Ha BCex 3HAYEHUSIX X, JaeT CUCTEMY, [OJTHYO B
P3. @ynkrusa T(x) naseiBaercs omeparopom Cirymenkoro.

Pacemorpum dbyukuio f(zq,...,x,) € Ps, Takyio, uro:

an,...,an) (0T €{1,2,...,n}a; = 1/2)&f(a1,...,an) = 1/2).

[Tockonbky Ls comep:xut kouctauTsl 1 u 0, MOKeT OBITH OCYIIECTB-
JIEHA TOJICTAHOBKA COOTBETCTBYIONIUX KOHCTAHT BMECTO II€PEMEH-
ueix z; (1 <i<n)sB f(xy,...,2,) B 32aBUCUMOCTH OT TOTO, YEMY
pPaBHBI COOTBETCTBYIOIIME 3HAYCHUST (v B (v, ..., Q). B pesyibra-
Te ToIyInuM (DYHKIMIO, TOXKJIECTBEHHO PABHYIO MPOMEKYTOIHOMY
suavennto. Cienosaresbuo, [L3U f(z1,...,xy,)] = Ps, aro u Tpebo-
BaJIOCh JIOKA3aTh.
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3 Kuacc K nmaronanbubix dyuknumii

IlokaxkeM Telepb IIPEANOIHOTY KJacca AUArOHAJILHBIX (OyHKIUH
K3D B L3. /g mokazarenbcTBa HOTPeOyeTCsT MCIOIB30BATDL (PYHK-
myu criibHo# Jioruku Koman Ks. Bazosbivu B K3 siBjstiorcst pyHK-
wn {—rx,x V y}, riae, Kak u upexie,  Vy = max(z,y), a 7pr =
1—x.

Kiracc K3D OIIPEJIEJISIETCS CAEYIONIUM 00pa30M:

KP ={f(x1,...,2n) € Ly :V{ay,...,an), {B1,. .., Bn)
(Fie{l,2,....,n}(a; =1/2) = (f(a1,...,0n) =1=
V(ah,...,00) (f(e,...,a) = 1)) & (37 € {1,2,...,n}(B; =
1/2) =
(FBre s Bu) = 0= (B, B (F(BL -, B) = )},
rae (o, ...,ab), (B1,...,5),) ecTb pe3ynbTaThl IPOU3BOJIBHBIX 3a-
MeH BCceX BXOXKJeHuii 3Hadenusi 1/2 B (a1,...,an) u (B1,...,0n),
COOTBETCTBEHHO, Ha €IUHULLI U HYJIH.

SAMEYAHUE 4. Tlpenpiayiinee onpeiesieHre 03HAYAET, 9TO KaXK-
JIBi 13 HAGOPOB 3HaueHuil (au,...,a,), (B1,..., 0 n) HOPOXKIALET,
BO3MOXKHO, IYCTOIl KJIACC IOACTAHOBOK (af),...,ah), (B1,...,00)
€JIMHUIL U HyJIefl B MCXO/IHBIE HAOOPBI. DTH TIOJICTAHOBKU MOI'YT OBbITh
[IPOCTO U €CTECTBEHHO ONUCAHBI IPH oMoty BeeenHoro FO.B. Ms-
JeBbIM B 4] monsiTust KBasudyHKINH.

OIIPEIEJIEHUE 6. Ilox kBasudyHkIimeil Oy1eM MOHIMATE COOT-
BETCBUE, B CHUJIy KOTOPOTO OIPEIEJIEHHBIH 00bEKT M3 HEKOTOPOTO
MHOYKECTBA COOTHOCUTCsI ¢ HEKOTOPBIM OOBEKTOM U3 OIPE/Ie/IEHHO-
IO MOJIMHOYKECTBA TOT'O YK€ CaMOTI'0 MHOYKECTBA.

Hajgum TabyimaHOe OIpejieieHre OJIHOMECTHOW KBas3u@yHKINNA
p(z):

z | p(z)
1

1/2] 1/0

0] 0

Baech 3ammcs 1/0 o3Hauaer, 4ro 3HaUEHUO 1/2 cTaBUTCS B COOT-
BerctBre 1 mim 0. C ncrnonp3oBanneM JaHHOI KBa3sn@yHKINT OIIpe-
nesenne Kiracca KP mozxer 6biTh 3ammucano B cIe/IyioniemM Bujie:

K? = {f(z1,...,%s) € L3 : V{a1,..., ) ((3i € {1,2,...,n}
(i = 1/2)) = ((flou,...,an) € {1,0}) = (flou,...,an) =
f(@p(al)v SRR @(an)))))}
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SAMEYAHUE 5. Knaccy K:? [IpUHAJJIE)KAT BCe (DYHKITUU CUJIb-
HOiT perymstproit joruku Kimman K3, a Tak:ke KoHctanTsl 1 u 0, T. €.
[K3U{1,0}] C KP. Omnaxo KL ne npunajyexur uu onna us bynk-
nuit Ox, Ox, VX, a takxke nMmitukaius Jlykacesuaa x — y. Creno-
BaTEJIHHO, KJIACC JIMArOHAJILHBIX (DYHKIINI HE COBIAAET C KJIACCOM
dyuxkiuit joruku Jlykacesuua. {aHubIil K1acc CONEPKUT U DyHK-
uu, He sABJsIoNnecs peryiasapubivu, no Kimnu. [Ipumepom takoit
dbyukuun sipisiercs Y (x,y), oupeeiiseMast CJeLyomei Tabauieii:

v [ 1 [1/2
11 [1/2
1212 1 [1/2
o | 1 [12] 1

HokaxkeMm, 9T0 K? ABJIAETCST 3aMKHYTBIM. Jlj1s1 9TOr0 mocrarod-

HO [T0KA3aTh, 9T0 ecau QyHkmn f(z1,...,Ts), f1(T11, 221, .., Tn1),
fa(x12, 222, - -, Tn2), - -, [s(T1s, T2ss - - -, Tng) TPUHAJIEIKAT K?]?, TO
u bysknusa © = f(fi(zi1,221,...,201), fo(T12, 22, ..., Tn2), . . .,
fs(21s, 25, - - ., Tns)) Takwke npunaexknt KL, Tockombky dyHk-
18785 f(a:l, NP ,.Z'S), fl(xu,xgl, ceny xnl), fg(ajlg,.’L'QQ, . e ,(L‘ng), PN
fs(x1s, Tas, . . ., Tns) NpuHAIIIEKAT L3, TO HA BCex HAbOpax (a1, a21,
ey Q1 12, (02, e (2, e vy (g, Q2 - -+ 5 Qns) (P11, P21, - - -, Bnt,
B12, 522, -y Bn2y -« Pis, B2ss - -+, Ons) 3HAUEHUI NEPEMEHHBIX T11,
T21y++ 9 Xnly L12,L22y -+« 3y n2y+..y3LlgyL2gy...4Lng, HE COACPKAITUX

BXOXKJIEHUN IMTPOMEXKYTOIHOrO 3HadeHusd, (pyHxmuss P, ogeBuIHO,
VIOBJIETBOPSET OIPE/IC/IEHUIO K3D .

Ecim ke B Habope 3HadeHuii mepeMeHHbIX (byHKIun ¢ mmeror-
Cs1 BXOXKJIEHUST ITPOMEXKYTOUHOTO 3HavueHus, T0 ¢ jmmbo nmpuHUMAaeT
[IPOMEXKYTOUIHOE 3HAYEeHHE, 00 3HadeHne P IprHaIIeKUT MHOXKE-
crBy {1, 0}. B nepsom cayuae dyuximst $ yuoBierBopsieT ycaoBusiM
OIpeJIe/IEHNsT KJIacCa K3D . Bo BTopoMm cirydae mamnnast pyHKIUS TaK-
2K€ YIIOBJIETBOPSIET YCJIOBUSIM OIIPEIE/ICHUST, IOCKOJILKY JJIsT KaKI0M
u3 bynkiuit f; (1 < j < s) Oyzmer UMeTh MeCTO OJHUH U3 CJIEYIOMIIX
CJIyIaeB:

1. Ecmnn smadenne dynKnuu f; Ha HEKOTOPOM Habope 3HaYeHHi
[IepEMEHHBIX paBHsieTCsi 1/2, TO Ha JIIOOBIX COOTBETCTBYOIIIX

/ / / / s
o gHAbOpax <a1j, .. .,anj> i <51j, e nj> 3HaYeHuil mepe-

MEHHBIX Z1j,T2j,...,Ln; 3HadeHne f; mpunamexur {1, 0}.
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Ommako 1ockonbky f(21,...,2s) npunamtexur K2 to n
dyuknusa ¢ He U3MEHUT B 3TOM CJlydae CBOEIO 3HAYEHUS.

2. Ecim f; npuname:kur muoxkectBy {1, 0}, To Tak Kak f; €
Kgl)) , BHAYEHHE JTaHHON (DYHKIMU HE U3MEHHUTCS Ha JIIOOBIX CO-

/ / / /
OTBETCTBYIOINX TOHAO0pax <a1j, . ,anj> u <B1j, . ,an>
3HaYEHUI IEPEMEHHBIX X1}, L2j, - - . , Tnj, & CJI€J0BATEIbHO, 3Ha-
genue GyHKINT P HE M3MEHUTCS U B 9TOM CJIydae.

CraemoBarenpuo, GyHKINg $ Tak:Ke TPUHAILIECIKUAT K? , 9TO U
TpebOBAIOCH JOKA3ATh.

TEOPEMA 1. Kaacc duazorasvnur Gynxuyut K3D ABAACNCA NPED-
noanvim 6 Lg.

HokazaresabcTBo. JobaBum K QyHKIAAM K?j? dyukuumio f(z,...,
T,) € L, takyo uro f(z1,...,7,) ¢ KP. Tockombky f(z1,...,
x,) ¢ KL, Bosmokubr comyuam:

1. CymecrByer nHabop {(aq, . . . , ) 3HAYCHUIT IEPEMEHHBIX X1, . . . ,
Xy, Takoii, uro B (Q1,...,0n) UMEIOTCS BXOXKIEHHs [POMEXKYTOUY-
Horo 3uadenus u f(aq,...,a,) = 1. A Takxke cymectByer HabOD
(o, ...,al), BKOTOPOM BCe BXOXKICHHST IPOMEXKY TOUHOIO 3HATEHUSI
B (a1, ..., Q) 3aMEHEHbI Ha €JUMHUIBI U HY/IH, Takoil, uro f(af,. ..,
al) # 1. Tak xak f(x1,...,%,) IPUHAIJIEKAT MHOXKECTBY (DYyHK-
nuit sorukn Jlykacesuua, to f(af,...,al) # 1/2, mockonbKy B
(afy,...,al) He umeercs BxoxaeHuii suauenus 1/2. Cienosaresb-
Ho, f(af,...,al) = 0. OcymecTBuM Terephb IOJCTAHOBKY COOTBET-
CTBYIOIIUX KOHCTAHT BMecTo Beex «; (1 < i < n), npuHajexa-
mux muO)kectBy {1, 0} B (a1,...,ap), B dyakuuio f(z1,...,2,).
Ha mMecTo He3aTpOHYTBIX IpeAbLAYyINeil HOJICTAHOBKOM MepeMeHHbIX
B f(21,...,2,) mogcTaBuM (DYHKIUM X M X B 3aBUCUMOCTH OT
Toro, Kakue KOHCTaHThl (1 miam 0 COOTBETCTBEHHO) OLLIN IIOJICTAB-
J€eHbl B (0], ..., ) BMECTO KaxK/IOro U3 BXOXKJIeHUil 3HadeHus 1/2
B (aq,...,0p). Takue n0ICTAHOBKU MOT'YT OBLITH OCYIIECTBIIEHDI, [0~
CKOJIbKY K:,]? conepxut pyuxrun 1, 0 u —pX.

B pesynbrare nosyunm dyaknuio f'(z), 3aBucsiiyo or ojHOi
nepeMeHHoii, Takyio, uro f/(1/2) = 1 u f'(1) # 1 wm f'(0) # 1.
Crenosarennro, f/'(z) coBnagaer ¢ o0l 13 Tpex QyHKIMIi:
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z | fi(z) x| fy(@) x| f3(x)
1 0 1 1 1 0

/2] 1 12 1 /2] 1
0 1 0] o 0] o

Oyukunn f5(x) u fi(x) coBuagator ¢ oneparopamun Ox u VX,
coorsercrenno. Oyukims —r f{(X) sKBHBaIeHTHa oneparopy Ox.
Tak kax Kjacc KgD cosiepKuT PyHKIUU —rX U £ V Y, a CUCTEMBI
{—rx,0Ox,
xVyk {x,Ox,2 Vy} u {—1x,Vx,2 V y} SBIAIOTCH HOJHBIMU
B L3 (cm. [5, pasm. 2.1.2]), o [KP U f(21,...,2,)] = Ls.

Pacemorpenne ciydas 1 3aBepiieHo.

2. CymecrByer Habop (S, ..., ) 3HaUEHUl IEPEMEHHBIX X1, . . .
Xy, Takoil, uro B (1,...,n) UMEIOTCS BXOXKJIEHUS MPOMEIKYTOUY-
Horo sHavuenuss u f(fBy,...,0,) = 0. A makxke cymecrByer HabOp
(B1,---,0L), BKOTOPOM BCe BXOXK/ICHUS [IPOMEZKYTOUHOIO 3HATEHUSI
B (f1,...,n) 3aMEHEHbI HA IUHUILI U Hy/IH, Takoii, aro f(5],...,
Brh) # 0. Tak xak f(x1,...,%,) IPUHAIJIEIKUT MHOKECTBY (DyHK-
nuit soruku Jlykacesuua, to f(S51,...,03),) # 1/2, mockoibKy B
(BY,-..,0],) He uMeercss BXOKeHuit 3Hauenust 1/2. Crenosaresn-
uo, f(By,-..,0,) = 1. OcymecTBuM Teneps MOJCTAHOBKY COOTBET-
CTBYIOIIUX KOHCTaHT BMecTo Bcex (; (1 < j < n), npuHaiiexa-
mux MuHoxkectBy {1, 0} B (81,...,0n), B dyukuuto f(z1,...,2,).
Ha mecTo He3aTpOHyTHIX HPEIbILYINEi M0ICTaHOBKO HepeMeHHbIX
B f(z1,...,2,) noacraBuM QYHKIUM X ¥ X B 3aBUCHMOCTH OT
TOro, Kakue KOHCTaHThI (1 min 0 cOOTBETCTBEHHO) OBLIM MOJCTAB-
aeHsl B (B1,...,[],) BMECTO KaxKJ0ro U3 BXOXK/eHuil 3HaueHus 1/2
B (f1,..., ). Takue momcTaHOBKU MOTYT OBITH OCYIIECTBJICHBI, 110
CKOJIbKY K3D conepxkut pyuxruu 1, 0 u —px.

B pesyabrare nomyanm dyukmmio f/(z), 3aBucsniyo or omHOl
nepementoii, takyiwo, aro f'(1/2) = 0 u f'(1) # 0 wi f'(0) # 0.
Crenosarennro, f/'(z) coBnagaer ¢ oquOl 3 Tpex GyHKImIi:

z | fi(z) x| fo(x) x| f3(x)
1 1 1 0 1 1

/2] 0 /2] 0 /2] 0
0] o 0 1 0 1

®yuknus f](x) sxBuBasenTHa oneparopy Ox. A dyukuun 1y, f5(x)
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u - f5(x) coBunagatoor ¢ omeparopamu X u VX COOTBETCTBEHHO.
Tak kax Kjaacc K3D cosiepKuT (PyHKIUU —rX U £ V Y, & CUCTEMBI
{—rx,0x,2 V y}, {7x,Ox,2 Vy} u {—px,Vx,2 V y} gaBiasgorcs
nosmbivu B Ly (em. [5, pasa. 2.1.2]), to [KP U f(z1,...,7,)] = Ls.
Paccmorpenue ciaydast 2 3aBepIieHo.
Jloka3aTebCTBO TEOPEMBI 3aBEPIIICHO. Q.E.D.

Takum 06pazoM, yCTAHOBJIEHO, UTO KJ/IACC JAMATOHAJIBHBIX (DYHK-
U ABJISIETCST TPEIIIOIHBIM B Kjlacce (pyHKIMI TpeX3HATHOR JIOTH-
ku Jlykacesuda.

4 Kaacc Hj, nolicTBeHHBIIl TPpeX3HA4YHOI1 JIOrUKe
leiiTunara

B [7] 6puto mokazano, 4To Kiace (GYHKIWHA TPEX3HAYHON JIOTUKH
letituara Hs sBasercs npemnonubiM B L. B aTom pasaerne Oyaer
JIOKa3ana TeopemMa o ToM, 4To u Kinacc H3, asoiicrsennrit Hg, Taxzke
npeanosion B L3. B mokasarennscrse npemnonsorsl Hy cyimecTBen-
HBIM 00PA30M HCIIOJIb3YeTCss TOT (PaKT, YTO MHOKECTBO (DYHKITUI
JAHHOI'O KJIACCa COBIAJAAET ¢ MHOXKECTBOM (PYHKIUHI, IUCTPUOYTUB-
HBIX OTHOCHTE/IHHO (DYHKIUU ——X, TNl —X SKBUBAJEHTHO (PYHK-
muu —7,Ox goruku Jlykacesnva. A umenno: Hg = {f(x1,...,2z,) €
Ly : ——f(x1,...,zy) = f(-—xy,...,—xy,)}. HdocraTouno 3ame-
TUTh, 9T0 X = ;O Or = O0OCx = Oz, Torma npusenenHoe
OolIpeaeJsieHrne MOXKHO 3aME€HHUTH 3KBUBaJICHTHBIM eMy:

Hs = {f(z1,...,2n) € L3 : Of(x1,...,2pn) = f(Cx1,...,Ouwp)}

Taxum obpasoMm, deoticmeertsili ¥ Hy xaacc moxer ObITH ompe-
JleJIeH CJIEIYIONTHM CIIOCO6oM ! :

H3 ={f(z1,...,2n) € L3 : Of(z1,...,2,) = f(Ox1,...,0x,)}

Hoxazkem, uro knacc H3 apnaercsa samxmyTeiM. s sToro gocra-
TOYHO 10Ka3aTh, 4To ecau dyukmun f(x1,...,2s), f1(r11, 221, - -,
ZTn1), fo(T12,222,-.,Tn2), -, fs(T1s,T2s,...,Tns) MPUHAITEIKAT

3, To u dysknusa © = f(fi(xi1, 221, .., Tn1), fo(T12, 222, ..., ZTn2),

oy fs(mis, xas, - . ., Tns)) Takexe npunagyexxur Hi.

13amernm, uro kmacc Hj, Mo Beeit BHIMMOCTH, COBIAIACT C KIACCOM (DYHK-
it storuku G3, Buepsble paccmorpennoi A. C. Kapnenxko B [5] mox nazsanunem
Tpex3Ha4yHOl Joruku bpayaspa.
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Tak kak dyskmus f(zr1,...,xs) npunagiexkur HE to OO =
f(Ofi(zi, 221, -, 2n1), Ofa(z12, 222, .. Tn2), ..., Ofs(@1s, T2s,
... Zns)). Hockombky kaxknas uz dyuxuuit f; (1 < j <s) npuma-
aexur HE, To mysg Hux BhimosHsIOTC paBeHcTsa U fi (215, L), . . .

Tnj) = [i(Oz1;, Oxgj, . .., Oxy;). Caegosaresnsuo, OO = f(fi(Oxqy,
D.I‘Ql, ey Dxnl), fQ(DLUlQ, DxQQ, ceey DZEng), ceey fS(D$1S, D.Z‘gs, ey
O%ns)).

Suaqunt, pynkiua ¢ rak:ke npunaamexuT HE, 910 1 TpeboBaoch
JIOKA3aTh.

Hnsa nokasarenscrsa npesnonnorsl Hi morpebyercs mcnosb3o-
BaTh (DYHKIUMH TPEX3HA4YHON Joruku Bpayspa Gj. VcxonnbsimMu B
joruke Bpayspa sBisiorces QyHKIUK {—|G§$,{L‘&y,1’ Vy,z < y},
e &y = min(z,y), r Vy = max(z,y), a yskmm ~g;z 1 T <=y
OIIPENEIIAIOTCS CEAYIOMUMU TaOIUIAMY:

T | g < |1(1/2]0
1 0 1 |0 0 |0
/2] 1 1/2]1] 0 |0
0| 1 0 [1]1/2]0

H3 conepxxut dynxmmo UX, B cuity o9eBAHOrO papeHcTsa HOx =
ODOx. Iokaxkem, uro Bce ucxonuele dpynknun Gi npunainexar Hi,
To ectb G5 C H3. Jlisg sTOro mocTponM MCTHHHOCTHBIC TabOJIHILEI
JUTST KaK10# n3 (pyHKIWU, BXOJSIIUX B CJIEIYIONINE TaPHI:

L. O-gze, ~gx O

2. O(z&y), Ox&Oy;

3. O(z Vy), Oz Vv Oy;
4. O(x < y), Oz < Oy

[IpuBesnem 37ech B KadecTBe npumMepa TabJIAIBL BeeX map DyHKIIHIA.

1.
O G x G O x
0 0 1 0 1 1
1 1 1/2 1 0 1/2
1 1 0 1 0] O
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2.
Ol (@ | & |y D]z |&]|0] y
1 1 1 1 1 1 1|1 1
ol 1 |1/2]1/2] [1] 1 0]o0]1/2
0 1 0 1 1 010 0
0l1/2[1/2] 1 o]1/2]0 1] 1
ol1/2[1/2]1/2] [o]1/2]0] 012
o120 ] o | o200 0
0] 0 0 1 0| 0 |0]|1] 1
0l o o [1/2][0o] 0 o]ol12
0 0 0 0 0 0 010 0

3.
Ol (x| VvV |y Ul z |(V|O] y
1 1 1 1 1 1 111 1
11 |1 |12 11 [1]o]12
1 1 1 0 1 1 110 0
1 1/2 1 1 0 1/2 111 1
01/211/2[1/2] [0[1/2]0]0]1/2
01/2]1/2 ol1/2(0l0] 0
1 0 1 1 0 0 1)1 1
0| 0 |1/2]1/2 0] 0 |0O]O0]1/2
0 0 0 0 0 0 0] 0 0

4.
O| (x| < | vy O z |<|0| y
0 1 0 1 1 1 01]1 1
0l 1] 0 12| [1]1]0]o0]1/2
0] 1 0 1] 1 00| O
111/2 1 1 011/21 111 1
01121 0 [1/2] [o]1/2] 0 0]1/2
01/2| 0 0[1/2, 00| 0
1 0 1 1 0 0 1 1 1
0| 0 |1/2]1/2 0] 0 |0]|0|1/2
0| 0 0 0 0] 0 |0]O0O| O

[Tepeiimem Temepb K 10Ka3aTEIbLCTBY OCHOBHOI TEOPEMBI 9TOrO
paszena.

TEOPEMA 2. Kaacc Hi asasemcesa npednosnvim 6 L3.
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HoxkaszareabcrBo. Pacemorpum dyukmuo f(x1,...,x,) € L3 Ta-
Kyto, 9ro f(x1,...,x,) ¢ Hi. Bamerum, uro Hj comepxur bynk-
mu {Oz,x V y}. CrienoBaresibHO, JJisi JTOKA3aTEIbCTBA YTBEPIKIe-
HHSI TEOPEMBI JOCTATOYHO T0Ka3aTh, 4to ~rx € [HiU f(z1,...,zy)],
Tak Kak cucreMa gyakmmit {—pz, Oz, xVy} asiasgercs noaHoii B L.
IMockonbky f(z1,...,2y) ¢ Hi, To cymecryer nabop (ai,...,on)
3HAYCHUIl TEPEMEHHBIX X1, ...,Tn, Takol, aro Of(ai,...,a,) #
f(Daq,...,0a,). Tak kak 01 =1u 00 =0, u f(x1,...,2,) € L3,
10 B (Q1, . . ., (ty) UMEIOTCS BXOXKIEHUsI [IPOMEXKYTOUHOTO 3HAUEHUSI.
Ocy1ecTBUM MOJCTAHOBKY MEPEMEHHOI T, BMECTO BCEX BXOXKICHUN
IPOMEXKYTOYHOrO 3HaueHust B f(ai,...,q,). Ha Mecto nepemen-
HBIX, HEe 3aTPOHYTHIX HpEeAbLLyIieil mojacranoBkoil B f (1, ..., Ty),
HOJCTABUM KOHCTAHTBI 1 mim 0 B 3aBUCHMMOCTH OT TOTO, YeMy PaB-
ubl coorBercrByomue «; € {1,0} (1 < j < n) B (aq,...,an).
Takue OACTAHOBKU MOI'YT OBITH OCYIIECTBJIEHBI, IOCKOJbKY KOH-
cranTol 1 m 0 npunajnexar kinaccy Hi. B pesynprare momywmm
dbyuxmuio f'(x), 3aBUCANLYI0 OT OMHON NMEPEMEHHON, TaKylo, UTO:
a) f'(1/2) = f(aq,...,an); u 6) f/(0) = f(Qay,...,0a,) (Tak
kak 01/2 = 0, a 01 = 1 u 00 = 0). ITockosbky dynkimst Ox
yaoBIeTBopsieT yciaosuio Vr,y(x = y = Oz = Oy), 1o u3 a) cie-
ayer, aro Of'(1/2) = Of(a1,...,q,). Takum ob6pazoM, mosydaem
af'(1/2) = Of(a,...,an) # f(Oay,...,0a,) = £/(0), u orcio-
na Of(1/2) # f(0). CJIe,Z[OBaTeJH)HO f'(x) coBnamaer ¢ oxHOl U3
mecrn dbyukiuit f1(z),. .., fi(z):

¢ [A@ [ B@) [ A6 [ fi@) | @ ] @
1 1 0 0 1 1 0
2] 12 [ 172 | 1 1 0 0
0 1 1 0 0 1 1

[TokazkeM Tenepb, 4T0 (YyHKIUS —1,L MOXKET OBbIThH MOJydeHa C
HCIOJIb30BaHneM Kazk10ii u3 dyukunit f1(z),. .., f(z) u, 6bITb Mo-
eT, apyrux byskmmit w3 Hi. A mmenno mokaxkeMm, 9To —px =
Oz < f](z) = fi(z) = Oz <« (ﬂggfé(x) V) =0z« (ﬂggfi(x) V
xz) =0z < (fi(z) Va) = Oz < (fi(z) V z). Ilpusesem Tabaumpt
HOJIy9eHHBIX (DyHKITHIA:

< | fi| (=)
1 0 1 1
1/2[1/2
o 1] 1]o0

olo|=| 0O
—
~ 8
)
—
~
[N}
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Ol x | <= |(cg|fs| @ ]| V|2
1 1 0 1 0 1 1 1
01/21/2] 0 |1]1/2]1/2]1/2
0 0 1 1 0 0 1 0
O < | (g [ fi| (@) | Vv | 2)
1 1 0 0 1 1 1 1
01212 0 |1]1/2]12]1/2
0 0 1 1 0 1 0

O < | (ff] ()| Vv x)

1 1 0 1 1 1 1

01/2]1/2] 0 [1/2]1/2]1/2

0 0 1 1 0 1 0

Oz | <= |[(fe| (@) |V |z

1 1 0 0 1 1 1

01/2]1/2] 0 [1/2]1/2]1/2

0 0 1 1 0 1 0

TakuMm o6paszomM, TeopeMa O IpeAIIoJaHoTe Kaacca HY, nBoiicTBen-
) 3

HOT'O TpeX3Ha‘IHOﬁ JIOTUKE FeﬁTHHI‘a, B L3 JOKa3aHa. Q.E.D.
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OTHoIlleHEe JIOTTYECKOT'O CJieIOBAHUS
B TpakTarax CeBepuna Bosmnns!

JI.T". TOHOSH

ABSTRACT. Definition of logic following in the doctrine of Boethius
is considered in this article. The author investigates not available in
Russian language treatises of Boethius «De hypotheticis syllogismis»,
«In Ciceronis Topica» etc. Following problems are solved in research: a
parity of sillogistics of Aristotle and stoics, a parity of categorical and
conditional judgements, definition of logic following at Boethius, the
reason of occurrence of «wrong moduses» in the doctrine of Boethius.

Keywords: logical doctrine of Boetsius’s, relation of logic, hypothetical
syllogisms, «wrong moduses» of hypothetical syllogisms

Bosrmit (480-525) — oxmHa U3 KIOYEBBIX (QUIYD B UCTOPUH JIO-
ruku. KoHreHmaapbHbIN mepeBoAunK Ha JaThinb «Opranonas Apn-
CTOTEJIsI, OH CyMeJI IIePeJlaTh JIOTUKY aHTHYHOTO I'PEYECKOTO MUpPa
CPeIHEBEKOBOMY JIATHHCKOMY 3amajry, TJe CTaJ CIUTAThCA BTOPBIM
mociie Apucrorenst aproputeromM B Jjormke. Ho B HoBoe Bpems
Bosiuio craju 0TBOAUTD JIUIIE POJIb KOMMEHTATOPA TPAKTATOB Apu-
croresnis. OiHAKO B €ro JIOTMYECKUX TPAKTATaX MBI BCTPEYAEM I10-
JIOXKEHUsI, He WMEINe COOTBETCTBUSI B TpakTaTax ApHCTOTEJIs.
Tak, HampuMep, ITpU PACCMOTPEHUN THIOTETUIECKUX CHUJIIOTHT3MOB
y Bosrust MBI cTaaKnBaeMcsl C «HEIPABUJILHBIMUY MOJIYCaMU, T.€. C
MOJIyCcaM#, B KOTODPBIX, C HAIlell TOUKN 3peHMUs], HAPYIIIEHO MPaBU-
JIO JIOTUYECKOT'O CJeJI0OBaHusd. B cTaTbhbe MBI MOCTapaeMcd JaTh OT-
BeT Ha BOIIPOC, KaK Bo31uii HoHuMaJsI OTHOIIIEHNE JIOTUYECKOTO CJle-
JIOBaHUSI, U TONPOOyeM OObSICHUTH IPUINHY BO3HUKHOBEHUS <HE-
MIPABUILHBIX» MOJIYCOB, & TaKKe HEKOTOPBIX JIPYTUX HOBOBBEJIEHU
Bosnus.

Mcenenosanne nonmepxkano PTH®, rpant Ne11-03-00170a.
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1 AHTHYHBIE KOHIIEIIIUN JIOTUYECKOI'0o CJIeTOBAHUS

OpHO# U3 IJIaBHBIX 3aJa4 JIOTHKH SIBJISIETCS] YHUBEPCAJBHOE OIIpe-
JIeJIEHUE JIOTUYECKOTO CJICJIOBAHMS, a OJHOW M3 MpodJIEM UCTOPUU
JIOTMKH OCTAE€TCsI BOIIPOC O COOTHOIIIEHUU CUJIJIOTUCTUKY Apucrore-
Jisi U JIOTUYIECKON CHCTEMBbI CTOUKOB. BeJ/ib IMEHHO CTOMKAM CTaBAT
B 3aCJIyry OTKPbITHE JIOTUKN BbICKa3bIBaHUI 1 COOTBETCTBYIOILYIO
eit popMyJIMPOBKY JIOru4IecKoro cjiejgopanus. Ho Tak ObL1o He Bce-
raa. PopMupoBaHre MaTeMaTHIECKON JOTMKU, BHOBb BO3HUKIIIHI
UHTEPEC K JIOTUIECKOMY YYEHHIO CTOMKOB, NPOSBJIEHHBIN B Hada-
sie XX Beka, B KOpHE U3MEHW/IU TPAIUINOHHBIE TPEJICTABJICHUS U
[IPUBEJIH K HOBBIM ITOIBITKAM PEKOHCTPYKIIUU CTOUYECKOTO yUIEHUS.
B pesysbrare sTux uccsesoBaHuii BO306J1a1aJ10 MHEHHE O TTPUHITU-
IMaJIbHOM Pa3JIMYUN JIOTUIECKUX yquI/Iﬁ CTOMKOB M II€epHUIlaTeTH-
koB. Tak, canraercs, YTO B OCHOBE apUCTOTEIECBCKON CU/LIOTUCTHKHI
JICZKUT CBfAIBb TE€PMHWHOB, a B OCHOBE CTOMYECKOI JIOTUKU — CBSI3b
npejioxkenuii. I1posicienuio aToro Borpoca, a Tak»Ke ¥ HEKOTOPBIX
APYTUX TIOMOYKET, 10 BCEil BUAUMOCTHU, OOpaIleHue K JIOTHICCKUM
TpakTaTaMm BosIus, cojiepkanne KOTOPBIX €Ille He HAIILIO T0POOHO-
'O aHaJIn3a B HaIllUX UCTOPUKO-JIOTMICCKUX UCCJIEJOBAHUAX. TpaK—
TaThl HAIMCAHBI PUMCKHUM JIOTUKOM 6 B. H.3., XODPOIIO 3HAKOMBIM,
KaK C CHJIOTUCTUKONW APHUCTOTENIsI, TAK U C HE JIOMIeINUME JI0 HAC
paboTaMu CTOMKOB U IIEPUIIATETHKOB.

Kakne ucToYHUKE 1O3BOJISIIOT TOBOPUTH O JIOTMKE CTOMKOB KaK
CaMOCTOSITeJIbHOMN cucTeme? HecMOTpst Ha TO 9TO JIOTHKA COCTABJISI-
eT OJHYy M3 TPEeX OCHOBHBIX dacTeil ¢puiaocodpun CTONKOB, pparMen-
TOB 9TOH 4YacTu Y4eHusd HaCUYUTBbIBaeTCdA MeHee BCEro. CO‘II/IHGHI/Iﬂ
ocuoBaresieit Cron (3enon, Xpusuin) ObLIN yTpadeHbl, a O3/ THIE
CTOUKHU JIOTHKOH CHEIUaJIbHO He 3aHUMAJINCh. B KadecTBe nCTOIHU-
KOB UCIOJB3YIOTCsT (DparMenThl u3 mpousseaennii Cekcra IMmupu-
ka, /lwnorena Jlasprckoro, ceoutku Iunepona, ['anena n HeKoTopbIx
APYTrux aHTUYIHBIX YYC€HDBIX. CO6CTB€HHO KaK O JIOTUKE TOBOPUTCHA
TOJIBKO JIUITh 0 XPHU3UIIIIE, IIPU ITOM CIUTAETCsI, ITO OH JIETAJIbHO
paspaborast jorudeckoe yuernne Crou. Hro ke Torma ObLIO CIeIaHO
Xpusunnom B obsact hbopMaIbLHOI JIOTHKY (& HE THOCEOJIOIHHI) IO
cpaBuenuio ¢ Apucroresnem? Ilpex e Bcero, OTMeTUM, YTO HU OIUH
U3 HCCIeJIoBaTeNell He OTPHUIAET BJUSHUS HA CTOMKOB apUCTOTE-
JIEBCKOIi CUJLIOTMCTUKY U MOJIAIBHOM jtoruku Merapukos (JIuogopa
Kponoca n @usona).

Nzno0xxum BKpaTne TO, 9YTO U3BECTHO O JIOTHUKE XpI/IBI/IHHa 3 TeK-
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cro Cekcra dmnupuka u Jnorena Jlasprekoro. Eciu cuiorncru-
Ka ApHCTOTeNsT TOCTpOeHa Ha POJIOBUIOBBIX OTHOIIEHUSIX MEXKILY
TePMUHAME, TO CTOMKOB MHTEPECYeT HPUYMHHAS, YCJIOBHAs CBS3b
MeKAYy TeJIECCHbIMU CYHIHOCTSAMU U fBJICHUAMHU, IIO93TOMY B OCHOBY
paccyKJeHuit OHI K1y T He Kareropudeckue (A ects B), a ycios-
HbIE [IPeJIoXKeHus (ecau nepsoe, mo 6mopoe). YCJIOBHbBIE BBICKA3bI-
BaHUs COCTABJISIIOT Y CTOMKOB OJIMH M3 TPEX BUJOB CJIOXKHBIX BBICKa-
spiBanuii. JIBymsi jipyruvu XpUsHII CUUTAET KOHBIOHKIHIO: Nep-
60€ U 6Mmopoe, N AUIBIOHKIIO: nepsoe aubo emopoe. VIcTHHHOCTH
CJIOYKHBIX BBICKA3bIBAHUI MOYXKET OBbITH yCTaHOBJIEHA JINOO SMIIUPHU-
YECKHN — Yepe3 IIPOBEPKY NCTUHHOCTU KazK/I0T'O IIPOCTOI'0 BBICKA3bI-
BaHUs, JIUOO JIOTUIECKU — IyTeM (DOPMAJIbHON COBMECTUMOCTH TIPO-
cThIX BbICKasbiBanuii |1, c. 172|. HamGosbmmit unrepec mpeacras-
JsieT coboit hpopMasbHast (AHAJIUTHIECKAsI) HCTUHHOCTD YCJIOBHBIX
BbICKa3bIBaHU: UCTUHHBINA BBIBO/I B HUX aHAJIUTUYIECKU CJIEIYET U3
UCTUHHOI TOChLIKH. Takoe BbICKa3bIBAHWE CTOMKN HA3BIBAJIN <«3Ha-
KOoM» (rped. cameiton) [1, c. 197, 203]. ITockosbKy Ue0BEKY CBOIi-
CTBEHHA TIOCJIEI0BATEILHOCTD MBICJIEl, TO 3HAK COCTOUT JIJIsi HETO B
CJIEJLYIOIEM: «E€CJIH 9TO, TO 3T0». TOJIBKO «3HAKH», COIVIACHO CTOH-
KaM, CIOCOOHBI BBIPAYKATh IPUIHHHYIO CBsI3b. [locKOIbKY nccero-
BaHUe MMEHHO IPUIMHHON CBS3M CTABUTCS B 3aCJIyTy CTOUKAM, MbI
boJiee 1MOIPOOHO OCBETHM TPAKTOBKY MMHU YCJIOBHOM cBsA3u. pyrue
BUJIBI CBSI3U — KOH'BIOHKITHS U JIU3BIOHKIHS — BBIBOJSATCS U3 YCJIOB-
HOT'O BBICKA3LIBAHUA M PA3bICHSIIOT €ro. Tak, Ipu pPacCMOTPEHUN
KOHBIOHKIIUU XPHU3UIII BBIIEJSIET OTPUIAHNE KOHBIOHKIIUM, 1 yKa-
3BIBAET, YTO IMPEJJIOKEHNE «HEe BMECTe IEPBOE U HE-BTOPOE» TOXK-
JIECTBEHHO TIPEJIOKEHUIO «ECIIH TIEPBOE, TO BTOPOe». [n3bIoHKIMs
«MJIX 11epBoe, WJIn BTOPOE» IIOHUMAECTCA TOJIBKO B CMBIC/IE CTPOI'O-
ro, KOHTPAUKTOPHOTO Pa3/IeJIeHIsI, I UCTHHHA TOJBLKO KOTJIA OJTHO
U3 NPOCTHIX CyKJeHuil ucTuHHO. B dopme «ambo He mepsoe, Jim-
60 BTOpOE» AMIBIOHKIHS TOXKIECTBEHHA YCJIOBHOMY IIPEJIOKEHUIO
«eCJIM TepBoe, TO BTOpoe». VHavye roBOpsi, CBOJUMOCTD KOHbIOHK-
I 1 JU3BIOHKINN K UMIIVIMKAIIUM IIO3BOJIACT CHUTAThL UX BHJIaMN
OJIHOTO THIIOTETUYECKOIO BBICKA3BIBAHUS, B KOTOPOM M3 HAJINIUSI
NI OTCYTCTBHA II€PBOI'O MOXKHO CJi€J/IaTh BbIBOJ[ O HaJIMYUU HUJIN
orcyrcTBun Broporo. Takum o6pa3oM, BO3HUKAET MHIIOTETUICCKUIL
CUJIJIOTU3M, KOTOpr’?I CTOUKHU CHUTAJIN I'VIaBHBIM UHCTPYMEHTOM I10-
suannst. OCHOBOII JIOTMYECKO} CHCTEMBI CTOMKOB CIUTAIOT BBIJIEICH-
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Hble XPUBUIIIOM MSITh He HYXKJIAIONMUXCA B JOKA3aTEIbCTBE BUJIOB
TUIIOTETUYIECCKOI'O CHJIJIOTU3Ma. OHI/I HEOJHOKPATHO BCTPEYAIOTCA B
HCTOYHUKAX, HApUMep, Bo «Beegenun B jjoruky» asena [2], y Cek-
cra Dmmupuka [1, . 1, c. 193-194, 7. 2, ¢. 292-293| u ap.

1. Eciu mepBoe, ToO BTOpOE; IIEPBOE, CAETOBATEILHO, BTOPOE.

2. Ecan mepBoe, TO BTOpPOE; HE BTOPOE, CJIEJOBATCJIbHO, HE IIEP-
BoOeC.

3. He BMmecTe mepBoe u BTOpOE; IepBOE, CIEI0BATEIBHO, HE BTO-
poe.

4. JIubo meppoe, OO BTOPOE; MEPBOE, CIAETOBATEILHO, HE BTO-
poe.

5. JIlubo mepsoe, jinboO BTOpOE; HE BTOPOE, CIAEIOBATENHHO, Iep-
BOE.

Temepb oOpaTUMCst K UCCIEIOBAHUIM, IIPOBEJACHHBIM B XX BeKe.
[Ipobyieme JIorudIeckoro cjiegOBaHUsI B YIEHUN CTOMKOB ITOCBSIIIIEHA,
cTaTbs HeMenkoro ucciaegoBaresst FOprena May «Cromdeckasi j1o-
ruka. Ee MecTo o OTHOIIEHHWIO K apUCTOTEIEBCKOU CUJIJIOTUCTUKE
U COBPEMEHHOMY MCUUCJEeHNIO BbicKasbiBauuii» [3]. FO. May, npose-
Jist 0030p OCHOBHBIX HCCJIEI0BATE/ILCKIX paboT XX BeKa 10 JIOTHKE
croukos (ITostenna, Meiirca, Jlykacesuua, Boxenbckoro u sip.), yka-
3BIBAET, YTO B PE3YJILTATE STUX UCCICIOBAHUI 3aKpernmach TOUKa,
3pEeHUsl, COIVIACHO KOTOPO¥ NPWHIMIHKAJbHOE 3HAUEHHe MMeeT TOT
dakT, 4T0 ApPUCTOTEJL CTPOMII CBOIO CUCTEMY HA CBA3U TEPMUHOB,
a XpI/I3I/IHH uccjea0BaJl CBA3b MEXKJ1y IEJIbIMU BbICKA3bIBAHUAMMU.
W mpu sTom Boxenbckuii mosaraer, 4To JIOTHIECKHE UCCIETOBAHUST
OPOXOAUIN B PaMKaX OJHON IIKOJIBI, CYUTasl, YTO B JOIIEIIINX 10
HaC UCTOYHUKAX IOJI «CTAPIINMU» [TEPUIIATETUKAMH T0APa3yMeBa-
orcst Teodpacr u IBueM, a IOM «MJIAJIIUMUA» — CTOUKUA C XPpH-
summoM Bo riaBe. Popma Kareropuieckoro cyzkiaenus A ecmov B
y Teodpacra sxBuBajeHTHA POPME UMILIUKAIMHA €CAU TEPBOE, MO
emopoe y X pU3HIIia.

0. May ykassiBaet, 4To ApPUCTOTEh UCIIOJB3YeT B CUJLJIOTUCTHKE
MeTOJI, CBeJIeHUSI K abCypiy, KOTOPBIN SIBJISIETCSI CITEIMAJILHBIM BH-
JIOM TUIOTETHYECKOT0 JloKasareaberBa. B «Ileppoii Ananurukes [4]
Apucroresib MAIIET, YTO JTOKA3aTE/bCTBA TAKOI'O BHJIA OH XOTEJI ObI
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U3JIOKUATH CUCTEMATUYIECKU B JIPyrom mecte. Ajtekcaniap Adposu-
BUMCKHUI B KOMMEHTAPHUHU K JTAHHOMY OTPBIBKY J00aBJjisier, 9To Teo-
dpacT B3st1 HA cebs BBITOJHEHNE 9TOW HAMEYEHHOH yduTesieM 3a-
Jadd U yCTAHOBUJI CUCTEMY TUIIOTETUYECKHUX BBIBOJOB, KOTOpas B
CBOEM siJIpe y2Ke CojlepKaJia YIIOMSHYThle aKCUOMBbI Xpwu3uiiia. Ta-
KM 00pa30M, CTOMYECKas JIOTUKA BBLIPOC/IA U3 JIOTUYIECKUX HMCCJIe-
JIOBaHUI KaK MErapukoB, TaK U [EPUMATETUKOB. BIJIOTH 10 BTOPOit
IOJIOBUHBL | B. H.3. He MOIJIO MJTU JAayKe PEIU O ITPOTUBOIIOJIONK-
HOCTH MEXKJy apUCTOTENEeBCKON m cromdeckoit jorukoit. Cyms mo
BCEM HCTOYHUKAM, 3TO OBLIO OTHO HAIPABJIECHUE YUIEHBIX, CIUTAECT
1O .May. IlosoxeHne n3MEHUIOCH TOCIEe OIyOJIUKOBAHUST AHJIPOHU-
koM Pomocckum B 30-x tr. | B. counnennii Apucroresisi, KOTjia CTau
IIAPOKO UCIIOIb30BAThCA [JIsT O0yUIEHUsT JIOTUKE JIOTUIECKHE METO-
Jibl, pazpaboranubie caMuM Apucrorenem. M3 rpedeckux UCTOYHNU-
KOB 0cOo0ObIil mHTEpec, mo MHeHuo F).May, npesacrapisier covunHe-
uue stukypeitiia Punogema («O 3HAKAX ¥ 3aKJIIOYCHUSX HA OCHO-
BaHUM 3HAKOB» ). [lanupyc ¢ 9TUM COUMHEHUEM CJIydaifHO COXPAHI-
csd B meruie u3Beprierocs B 79 r. u.3. BesyBus. 3jech ussaraercs
CIIOp MEXKJy caMuM snuKypeiinem Pumonemom u croukoM uomn-
cuem Kupenckum o ToM, Kak IOHUMATH YCJIOBHYIO, MJIA IPUYHMHHYIO
CBA3b. Peub mmeT o TOM, MOXKET JU U KaK JIOJZKHO JIOKA3LIBAThH-
¢t 4TOo-1mb0 ¢ moMoIIbIo 3HaKa. Cameiion, 1o pazbsacuennio Cekcra
OMIUpUKa, — 3HAK, a TaKXKe IPU3HAK, JJOKA3ATEIbCTBO — HCTUH-
HBIJ IIEPBBII YIeH 3aKOHHOI'O YCJIOBHOI'O IIPENJIOXKECHU:A, KOTOPBIA
JIOKa3bIBaeT (BBIBOJUT) HEOUEBHIHBIN BTOPOl YIeH B KAYeCTBE UC-
tuaHOro. Cromk yTBep:Kjaer B counmHeHun PuiojgeMa, ITO TaKoe
YCJIOBHOE TIPEJIJIOKEHUE TOJIHKO TOTJIA UMEET JTOKA3aTEIbHYIO CUITY,
KOT/Ia CBSI3b yCTAHABIUBACTCS IIEPEIPOBEPKOI C ITOMOIIBIO KOHTPA-
mo3utun. OTMETHM, 9TO TAKAM Ke 00PA30M OIPEIEIISIETCsT OTHOTITE-

HUEe JIOTUYIECKOI'0 cjieJJOBaHUdA U B COBPEMEHHBIX yqe6HHKaX2.

2 «YT06bI YCTAHOBUTD, SIBJISETCS M PACCYKIEHIE MOCIIE0BATEILHBIM, HE00-
XOIMMO TpOoYuTaTh ero mo cxeme: “Eciau A, to B, Torma scerma, ecim ne-B,
To He-A”. DTa cxemMa MMeeT CJIEAYIONINI YUCTO JIOTUIeCKuit cMbict: “Ecim u3
A noruvecku ciexyer B, To uz me-B soruuecku ciemyer ne-A”. .. Ecau orno-
[IEHUE JIOTUYECKOTO CJIEJIOBAHUSI OTCYTCTBYET IpH “OOpaTHOM IPOYTEHUH , TO
OHO HE MMeEeT MeCTa U B MCXOIQHOM paccykieHnu. JlaHHoe mpaBuiio MOy IO B
JIOTHKE Ha3BaHUE “‘Npasuaa KoHmpano3uyuyu”’ U ABisgeTcs 3POEKTUBHBIM CPEI-
CTBOM IIPOBEPKHU I0CJIEJ0BATEIBHOCTH PACCYKICHU, COCTOANUX U3 ITPOCTHIX
WM 3JIEMEHTAPHBIX BBICKA3bIBAHUIA. . . [[pUMeHsisi TpaBU/IO KOHTPATIO3UIINN, MBI
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To ecTb, KaK MBI BUJIUM, CTOUK IIPE/jIaraeT MUKy Peiily aHaInTu-
9eCKyI0, a He (PaKTUIECKYIO IIPOBEPKY UCTUHHOCTU YCIOBHOTO CY2K-
nenns. [Ipemioxkenne «ecm eCTb IBUKEHNE, TO €CTh BAKYyM» TOJIb-
KO TOTJIa 0OOCHOBAHHO, YKa3bIBAET CTOUK, KOTJ/la MCTUHHA KOHTPA-
ITO3UINST «€CJIN HET BaKyyMa, TO HET JIBUXKEHUs». 1aK Ha3biBaeMast
AHAJIOTHUsI, T.€. YaCTOe HaOJIIOJIEHNE B3AaNMOCBSI3U U OTCYTCTBHE Ove-
BUJTHO TIOJITBEPIKICHHOI MPOTUBOMOIOXKHOCTH (HA €M HACTAWBAJIN
SNUKYPEHIbl), HE JIOCTATOYHA JIJIsi YCTAHOBJIEHUSI HCTUHHOCTU TaKOM
AMILIKAIIA. DIUKYypPeer, KOTOPLIii B 9TOM COYMHEHHWH, HE B IIPU-
Mep JIpPYIUM SIUKYpeilaM, He TOJLKO He BhIParKaeT aHTUIIATHH K
JIOTHKE, HO U pa30upaeTcst B Heil He Xy»Ke CTOMKa, BO3ParkaeT Ha 9T0,
9TO KOHTPAIO3UIMSI MOXKET ObITh XOPOIINM KPHUTEPUEM, HO, OIHA-
KO, HE €eIMHCTBECHHBIM. I_:[al_IpOTI/IB7 NCTUHHOCTDH TaKOit MMIIJIMKAQIT I
OCHOBaHAa Ha TOM, UYTO «HEBO3MOXKHO IIEPBOMY UJIEHY MMILIAKAIIN
OBITH UCTUHHBIM, B TO BPEMsl KaK BTOPOIl HE MCTUHEH». DIUKYPEeI]
B 9TOM PaCCyXJIEeHUN WMCIOJb3YeT OMpeeeHne CTOUKOB, a WMEH-
HO 3HAMEHUTYI0 Tabsuity 3HadeHnit OumoHa, 9TO yKas3bIBaeT Ha TO,
9TO CIOP BOKPYT UMILIUKAIMH CYIIECTBOBAJ He BHYTPU CTOMIECKOI
IIIKOJIBI, & JABHO Y2Ke BBIIIEJ 3a ee Ipejiesibl. Kak »Ke cromveckast
JIOTUKA, TOYHEe, AJIeKCAHIPUICKAs IITKO/Ia JUAJEKTUKNA, YTOIHIIA
[TOHSITHE MMILTAKAIIN

C TOYKHU 3peHnsT COBPEMEHHON MaTeMaTHIeCKO JIOTUKH [EHHOCTh
CTOMYECKOI JIOTUKI COCTOUT B TOM, YTO KCIIOJIb3YEMOE TOM 3JIINHNI-
CTUYECKOU IMKOJION JUAJIEKTUKU OlIpe/esieHue YCIOBHON CBA3U TOY-
HO COOTBETCTBYET TOMY, YTO HA3BIBAETCSA MATEPUAILHON MMILIAKA-
mueit 1, 1. 1, c. 172-173]. Ho 910 He eIMHCTBEHHOE CTOUIECKOE OLIpe-
JejleHne MUMILIAKAIUNA, K TOMYy K€ OHO, KaK H3BECTHO, WJET He OT
CTOWKOB, a oT Merapuka (DujoHA, IPHU ITOM IIPeJCTaBJIsieT coboii
JINIIIb OJTHO M3 YaCTO UCIOJIb3yeMbIX ompeaeaeHnii. Ceker dMnupuk
[IPUBOJUT U JIPYTUE, MPEIAraeT PEIIuTh BOIPOC 00 00A3aTeIbHOM
OIpEJIeJIEHNY U TPU STOM HE OrPAHUYINBAETCHA yUIEHHEM CTOUKOB.
Peun uger 6osbire o merapuke duomope Kponoce, ydenne Koroporo
yHacaea0Ba i CTOUKH. «DUIOH TOBOPUT, UTO MPABUIbHAS CBA3b —

OJTHOBPEMEHHO OIIPE/JIeJIsIeM, CBSI3aHbI JIM TOCHIJIKYA U 3aKJIIOYEHUE 110 CMBICIIY U
CYIIECTBYET JIN MEXKJy HUMH OTHOIIEHHE JIOTHIECKOro cJie/oBaHus. Ecan Mbl
II0JIy9aeM OJTHOBPEMEHHOE BBIIIOJIHEHHE OOOUX YCJIOBUI, 9TO O3HAYAET, YTO PaC-
CMATPUBAEMOE PACCYKIEHUE SBJISAETCS IIOCJIEI0BATEILHBIM. EC/IT HE BBIOJIHSI-
ercs XoTsl 6bl OHO U3 yCJIOBUil (CBA3b 110 CMBICIY WM HAJIUYHE JIOTUIECKOrO
CJIEIOBAHMsI), TO TAKOE PACCY K/ieHHe OyeT Heloce[0BaTesbHbIMy [5].
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Ta, KOTOpasi He HAYMHAETCS OT MCTHHHOI'O, YTOOBI KOHUYUTHCS JIOXK-
HBIM, KaK, HaIIpUMEP, BbIPaKeHHe “‘eC/id CyIIeCTBYeT JAeHb, TO s Pa3-
roBapuBaro’, IpK yCJAOBUU, YTO OYIET JeHDb U 51 OYIy PasroBapuBaTh;
Jlnoop e cuuTaer MpaBUWIBHBIM TO, YTO HE MOIVIO U HE MOYKET, Ha-
9aBINICh OT UICTUHHOTO, KOHIATHCs JIOXKHBIM. [1o ero MHeHHIO, TOJTb-
KO YTO BBICKA3aHHAS CBsI3b KAXKETCsI JIOXKHOMN, TaK Kak, eC/Id CyIIle-
CTBYET JIeHDb, HO 1 3aMOJTIajl, OHA Hadalach NICTUHHBIM U KOHIUJIACH
JIOXKHBIM; & CJIJYIOIIasl CBsI3b UCTUHHA: “eC/ii HeT HEeJEJTUMBIX OC-
HOBHBIX YACTUIL OBITHSI, TO CYIIECTBYIOT HeIeJNMble OCHOBHBIE Ua-
CcTUILI OBITHA”, TaK KaK, HAUMHASICh OT JIOXKHOI'O, OHA OyIeT 3aKaH-
YUBAThCS, 110 M0 MHEHUIO, NCTHHHBIM. 1€ »Ke, KOTOpbIe BBOJAT CO-
JeTaHue, CINTAIOT CBA3b IPABUILHON, KOrIa IPOTHUBOIIOIOXKHOE ee
3aKJII0UeHNe MPOTUBOPEYNT ee MpeablayineMy. 1lo ux MHEHHO, Bce
BBICKA3aHHBIE CBS3U OyIyT OMIMOOYHBIMU, & MCTHUHHA CJIEIYIOIIAsL:
“ecsiu CyIIeCTByeT JeHb, TO CYIIeCTBYeT jieHb’. Cysime e 110 Bbl-
Pa3UTEIbHOCTA TOBOPST, UTO TaKasl CBA3b NPaBUJIbHA, B KOTODOIt
KOHEII, TI0 3HAYEHUIO, COMEPKUTCsT B IpeabIyeM. 11o ux MHeHuO,
“ec/ii CyIIEeCTBYeT JIeHb, TO CYIIECTBYET JE€HL U BCAKAdA YIBOCHHA
CBsi3b, IO BCEHl BUJIUMOCTHU, OyJIeT JIOKHO#, TaK KaK HEBO3MOXKHO,
9TOOBI YTO-HUOY/Ib COIEPKAIOCH B caMoM cebex. [1, T. 2, ¢. 282]. U3
9TOr0 OTPBIBKA MBI MOYKEM BBIIEJINTD, IO KpaifHeil Mepe, Tpu orpe-
nesiennst uMmituKanun. OnpesesieHne UMIJIUKAIAA KaK COCTOSIIEH
13 TOXKJIECTBEHHBIX BBICKA3bIBaHUI, 10 MHeHUIO May, 11bo BoobIie
HE CTOMYECKOe, JINO0 MPUHAIJIEKUT KAKONH-TO MaJIoil TpyIIe CTOu-
KOB, IIOCKOJIbKY COIJIACHO BCEM JIPYTUM HUCTOYHUKAM UMILIAKAITIS U3
JIBYX TOXKJIECTBEHHBIX BBICKA3BIBAHUI JOITyCcTUMa. BO3MOXKHO, 9TOM
TOYKH 3PEHUS MPUIACPKUBAINCH aKaJIEMUKNA-CKEITHKH HAaIIpaBJie-
nus Kapreana. B counnennn >xe @uomema crouk ropoput: «Hemo-
nmycTuM “3HaK’ Takoil POPMBI: TaK KakK JIIOAW CPeIu HaC CMEpPTHBI,
TO JIIOJU Be3Jjie CMepPTHBI. HampoTus, JOIMyCTUMO CJIIyIOIIee: Tak
KaK JIIO/IW CPeIN HAC — ITOCKOJIbKY OHU JIIOAU — CMEPTHBI, TO JIIOIN
Be3e CMEPTHBI». DTa MOCJIEIHSISI UMILIUKAIMS €CTh «3HaK» M COOT-
BETCTBYET BBIMIEIPUBEIEHHOMY OIPEIEIEHUIO, TaK KaK OJraromapst
100aBJIEHUIO «IIOCKOJIbKY OHHM €CTb JIOJAN» BTOPOH WIEH CJIOXKHOIO
CYXKJIEHUST JIOTUIECKHU COJIEPIKUTCSI B TIEPBOM.

0. May cumraer, aro coumuenune Pumogema yOeaUTETHHO TIO-
Ka3bIBAaET, 9TO 00a MPOTUBHUKA, IIPOIILIN OJHY U Ty YK€ JIOTUIECKYTO
IIKOJTy — AJIEKCAHJIPUICKYIO KOy JauajeKTuku. OnpeiesieHne mM-
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IUIMKAIIAH, KOTOPOE KCIIOJIb30BAJIM CTOUKHU, HE OBLIO cHeludUuIecKn
CTOUYECKUM, & IUPOKO OOCYXKIAJIOCH CPeIu JIPYTruX IKOJ. Tak, B
JaHHOM counnennr OuiioaeM 3aluInaeT SMUKYPERCKYI0 TOUKY 3pe-
HUS HAJIAYKS [IYCTOTHI IIPU HAJIUYUU JIBUKEHUSI METOIOM AHAJIOIUN.
DUUKypeer; TOBOPUT, UTO €ro Crocod JT0Ka3aTe/TLCTBA 110 AHAJIOTUN
UJIEHTHYIEH B OCHOBE CTOMYECKOMY CIOCO0OY KOHTPAIIO3UIMH, KOTO-
PBIif COOTBETCTBYET TPETHEMY OIPEIETEHUIO YCIOBHON CBA3M. DN~
Kypeiillbl OCHOBBIBAJIM CBOM HAyYHbBIE ITOJIOXKEHUsI Ha OTCYTCTBUU
[TOJIOYKEHMI, IPOTUBOPEYAIINX OUEBUIHOMY. DIHUKYPeell yKa3bIBAET,
YTO JJIs «3HAaKa» HEIOCTATOYHO TOTo, 4TOOBI 06a drakTa B HAOJIIO-
JIEHUN BMECTE TIOBTOPSIJIUCEH, HO HEOOXOIUMO, YTOOBI IIPUCOETUHSIIICST
ITOCTOSHHO (PAKT OTCYTCTBHUSI TOIO, YTO IPOTHBOPEYUT OUEBUIHOMY.
A 370, CODCTBEHHO, U IIPEIITOIaraeT MeTo ] KoHTpano3uiuu. Hanpu-
Mep, eCJIu JeHb, TO CBeT/I0. [IpoTnBOpedaIuM 09eBIUIHOMY MbICJIH-
JIOCh OBI TTOJIOYKEHWE, TIPU KOTOPOM HACTYIIHJI OBl JIeHb, & CBETJIO HE
crajo Onl. TosIbKO Tako#l ciiyvail MCKIIIOYAETCsI TIEPBBIM OIpe e ie-
HHeM MMILIMKauu. V3 9Toro npumepa BUIHO, YTO SIHUKYpPeAcKuit
MEeTOJI, He MPOTUBOPEYUT CTOMIECKOMY. VX Mo3ummnu pasTudHbl, HO
CPeJICTBa, IO CYIIECTBY CXOJIHBI, IPUYEM CPEJICTBA UMEHHO JIOTHYe-
CKHUe, a He 3MUCTeMUYecKre. 3JeCh BHOBb BO3HHKAET BCE TOT Ke
BOIIPOC: II0YEMY B CIIOPE OTCYTCTBYIOT YKa3aHHs Ha apHCTOTEJIEB-
CKy10 cuorucTukKy? OOBITHO 5TO OObSICHSIIOT T€M, UYTO MeTadhusu-
JeCcKrUe BO33PEHUsI CTOMKOB IIPOTHBOPEYMIN apucrore/ieBckuM. Ho
9T0 OObsICHEHNE He SIBJISIETCS YJIOBJIETBOPUTEILHBIM, TaK KaK YiKe
Teodpact 1 DBieM Ipu Pa3BUTHU APUCTOTEJIEBCKO JJOTUKH pa3pa-
OaTbIBaJIN 0OCYXKIaeMble 3/1eCh TUIIOTeTHYECKNE BLIBOALI. [Ipuanna
3aKJII09aeTCsI, BO3MOXKHO, B ciaeayiomeM. [locTpoerHas Ha pomIoBu-
JIOBBIX CBSI35IX apUCTOTEJIEBCKAsI CUJLIOIMCTUKA IIPeIHA3HAYAIACH B
OCHOBHOM [IJI PEIeHus 3a7aYd €CTEeCTBO3HAHUS — 3aJad OIpeje-
JIEHUsI U KJIACCU(PUKAINHI, KaK 9TO mpejicraBieHo B «cropun xu-
BOTHBIX» Apucrorens. Hamporus, paciBeriias B ajJeKCaHIpUicKoe
BpeMsl MaTeMaTHKa 1 CTPOr0 CHCTEMATH3UPOBAHHAS STHKA CTONKOB
HY?KJIQJINCh B HECKOJIBKO UHBIX JIOTHIECKHUX CPEJICTBAX, HE PACCMOT-
peHHbIX noapobuo ApucroreneM. ITo muenuio FO. May, jnoruka BbI-
CKa3bIBaHW ObLIa BHIPAOOTAHA B OCHOBHOM CTOMKAMU, IIOTOMY 9TO
UMEHHO 3Ta dpusocodcKas KO HyKIaJaCh B TAKOM CPEJICTBE I10-
3UTHBHOIO JI0Ka3are bcTBa. OIHAKO OBLIO JI TAKOE CPEJICTBO IPUH-
nmunuabHo HOBBIM? CoBpeMeHHasl JIOTHKa MTOKa3aJja, UTO CHCTEMA
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Apucroresis 1 cucTeMa CTOMKOB He MCKJIIOYaloT Apyr apyra. Kare-
TOPUYIECKOE BLICKA3BIBAHNE B JIOTHKE IIPEIUKATOB BHIPAXKAETCS te-
pe3 nMminukamnuio. Ha Bo3MOXKHOCTD ITepeBo/ia KATeropuIecKoro Bbl-
cKa3bIBaHUs B ycjaoBHOe ykazas [anen Bo «BBemenun B joruky» u
Ha 9TOM OCHOBAHUHU OOBEIMHUJ apUCTOTEJEBCKYIO W CTOHMYIECKYIO
cucreMbl. Bo BesikoM ciiydae, Mbl BAJMM, 9TO yKe B Tpyldax Apu-
CTOTEJISI M €r0 YIEHUKOB OblLiTa 3aJI0KEHa Ta, MOIIHAS JIOTHIECKAsT
cucTeMa, KOTOpasl IPeIBOCXUTUIIA MO3THEHINNE OTKPBITUs. 3aBep-
mast crarbio, FO. May nesiaer coesyiommue BbIBOJIBL 1) B aHTUIHOCTH
UMeJIach OJIHA JIOTUYeCKas MKOoJIa, o0Iast st ITIpeICTaBUTE el BCex
dbumnocodernx mKom; 2) yxKe B TO BpeMsi ObLIN 3aJI0XKEHBI OCHOBA-
HUs JIOTUKH, TIPUMEHSIIONIEl ucuucienust; 3) 9TH HOJOXKEHUs JIJist
UCYNC/ICHUN BO3HUKJIM HE BHE YUCTON JIOTUKU, & COCTABJISIN C Heit
€/INHCTBO, TaK YK€ KaK TOIJAIIHKE €CTEeCTBEHHbIE HAYKW He MOLJIN
OBITH OTJIEJIEHBI OT HATYPPUIOCODUN.

B saktouenue cBoeit crareu FO. May Beiparkaer coxxaJjieHue, 9To
HE CMOT MIPOC/IEINTD IIPOJIOJIZKEHNE STON TPAIUINI B PAHHEM CPEJI-
HEBEKOBbE, Ipexke Bcero y bosmus n Mapruana Kamesasl. DTor
TPY/L MBI B3sL/IM B JAHHOW CTaThe IO Mepe CUJI Ha celsl, IPUBJIeKas
JJIsI aHAJIU3a, MMPeXKIe Bcero, rpakrar bosius «O rumorerndecKux
cusutorusmax» [6].

2 OTHoOIIIEHNEe JIOTHYECKOr'o cJieJ0BaHUdA B TpaKTaTe
BOQHI/IS[ «O rumnorernyeckux CUJIJIOr3Max»

B Tpakrare Bosnust cpady obpamaer Ha cebst BHIMaHHe TOT akT,
ITO HUCCJIEIOBAHNE O TMIIOTETHIECKUX CHUJIJIOTU3MAX OIMPAETCs He
Ha paboThl CTOMKOB, & JIUIH HA TPYAL APHUCTOTENST U €r0 YIEHUKOB
Teodpacra 1 IBaema, UMEHA KOTOPBIX BMECTE C OJIHOKPATHBIM YIIO-
vunanreM llurepora TOMBKO U BCTpedatoTcest B TpakTaTe. Mbr 3Ha-
eM, 9T0 ApHUCTOTEJIb HAYAJ MCCJIEIOBATH BUIbI CJIOXKHBIX CyKICHUIT
[7]3, O, BEAMMO, He ycmen 3aKOHYUTH. DTy paboTy, KakK y¥Ke Obl-
JIO CKA3aHO, MIPOJIeJiaju ero yaeHuku TeodpacTt u DBeM, KOTOPhIM
U NPUHAJJIEXKUT paspaboTKa CXeM THIIOTETUYECKUX CHUJLJIOMU3MOB,
9aCThb U3 KOTOPBIX CTOMKHU BBIOPAIH B KAYECTBE «IIPOCTHIX HEJIOKA-
3bIBaEMbIX apryMeHTOB». OJIHAKO 3Ta pabora yIeHUKOB Apucrore-

306 ycrosubIx cyxaennsax cM. «Tomukas 11, 5, 112 a 16-23, 06 uckmodaro-
mieit qu3boHKIMN — «Tonukas 11, 6, 112 a 24-31, a Tak:Ke Apyrue paccyK/IeHns
B «IlepBoit AnasuTuKes.
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Jisi B OpUTHHAJIE HE COXpaHmIach. MbI mpesmosaraeM, 9To JTaHHbIIT
TpakTaT Bostus B 6osbIelt CTereHn sIBISIETCs TepesIoyKeHueM UIei,
a BO3MOKHO, U caMoro tpakrara Teodpacra u/wim DBjema.

CoryacHo Bosnuto, Besikuit CUIJIOTU3M COCTOUT U3 MIPEJJIOKEHUA,
KOTOPBIE MOTYT OBITH JINOO KATETOPUIECKUMHU (IIPOCTBIMM): 4eA06EK
ecmy oicusommoe, IO TUIMOTETUIECKUMU, YCIOBHBIMU: €CAU €CMb
dern, Mo ecmuv ceem.

lNunorernyeckue NpeijIOzKeHUs COCTOAT U3 KATErOopUYecKuX. B
pevn IBa MPEJIOXKEHUST YeA08EK ECTNG HCUBOMHOE, U ECAU eCTNb “e-
NOGEK, MO ECMb HCUSOMHOE ITOUTH HE PA3JIMIAIOTCS, HO Pa3JIMIMe
MeKJly HUMHU BCE XK€ eCTb. BO-IIepBBIX, IEPBOE BBICKA3bIBAHUE —
[IPOCTOE, BTOPOE — CJIOXKHOE. BO-BTOPBIX, B IIEpBOM CYObEKT IIPHU-
HUMAEeT MMsl [IpeuKaTa (4ei06ex MPUHUMAET UM HCUBOMHOE ), BO
BTOPOM BHI€ IPEIJIOXKEHHI BBIIBUIAETCS HEKOTOPOE YCJIOBUE, Ha-
[IPUMED, €CAU POOUAG, O UMEAG COUMUE C MYydcem. 3I1eChb He TO-
BOPHUTCsI, YKa3bIBaeT Bo3muii, 4T0 podums eCTh TO XKe, UTO UMEMD
COUMuUE ¢ MYdIcem, & JUIIb YKA3LIBAETCS, YTO POIOB He OLLIO Obl,
ecin ObI He OBLIO COMTHUS C MYKeM. 3HAYHUT, TEPMUHBI MOTYT U He
[IPUHAMAThL UMEHA APYT Apyra. Bosmuii Xxouer nokasars, 4To ¢popMa
OJTHOTO TIPEJIOYKEHUsI JIETKO IIpeobpasyercs B (popMy Apyroro, HO
9TO He O3HAYaeT UX IIOJHOrO COBIadeHMs. HKcim mepBoe mpeioxKe-
HU€ B CUJIJIOTU3ME — TUIIOTETUYIECKOEe, TO OH HA3BIBAETCSI TUIIOTETHU-
geckuM. Ho Tak Kak BCSIKOE IMIIOTETHYECKOE IPEIJIOKEHIE COCTOUT
U3 KATErOPUIECKUX, TO TUIHOTETUIECKUI CUJILIOMU3M TAKKe MOXKHO
OTHECTH K UHCJIY KaTeropmdecKux. TakuMm oOpas3oM, CHILIOIU3M, B
TOM YHCJIE€ TUIOTETUIECKUI, IpeJIcTaB/isieT OO0 U CBSI3b IIPEJIIo-
JKEHUI, U, MOCKOJIbKY BCSIKOE MPEJIOKEHNE COCTOUT U3 TEPMUHOB,
TaK»Ke U CBI3b TEPMHUHOB. DTO BaskKHOe 3aMedanne bosnus, rosopsi-
Iee 0 TOM, YTO NMPUHIMITHAIBHOIO PA3JINIUsT MEXKTY CBSI3bIO MPeJI-
JIOXKEHUI U CBSI3bI0 TEPMUHOB HET, U II0O3TOMY IUIIOTETUIECKUE CHUJI-
JIOTM3MbBI MOYKHO CBECTHU K KATEIOPUIECKUM. | HIIOTETHIECKOE TIPe]I-
JIOXKEHHUE, COCTOSIIEee U3 IPOCTBIX — JIMOO YTBEPAUTENbHBIX, JIUOO
OTPHUIIATEILHBIX, IIpenoiaraeT 4 coueTanus: Y TBepIUTe/bHbIE Bbl-
cKasbIBaHus: 1) ecau a, mo b, 2) ecau ne-a, mo b. OrpunareabHbIe
BbICKa3bIBaHusl: 3) ecau a, mo ne-b, 4) ecau ne-a, mo ne-b.

[To obbryato «MIaMIMINX> MEPUTATETUKOB, T.€. CTOMKOB, TAKHE CO-
JeTaHusl 3allIChIBAIOTCS TaK: ecau 1-oe, mo 2-oe, u T.1. CiaegoBanue,
1o Bostuio, 3T0 ¢cBA3b TEPMUHOB, KOTOPYIO OH ITIOHUMAET He TOJHKO
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B CMbIC/IE MaTePUAJIbHON NMIIJINKAIIMN, HO B CMBIC/IE CBSI3U 0COOOTO
poza TepMuHOB. CBsI3b CJIeJ0BaHUsI OMHOIO TEPMUHA U3 JIPYIOTro HO-
CUT JABOSIKUII XapakTep: JTNOO OHU CBSI3aHBI IIPUBXOIAIIIM 00pa30M,
K IPUMEPY, €CAU 020Hb dHcapkul, mo nebo kpyesoe, OO IOCTE-
JIOBaTEILHOCTD 3aKJ/I0UeHa B caMoil mpupoze. Bo BTopoMm ciydae
UMEIOTCsI J[BA BapuaHTa: 1) CBsi3b TEDMUHOB BBIPAYKAET HE IPUIMH-
HYIO CB$I3b, & TOJBKO POJOBHIOBYIO (€CAU UEAOBEK, MO HCUBOMHOE).
3/ech BUJI BBICTYIIAET OCHOBAHWEM, & POJ, — CJIEJCTBUEM, XOTs HA
caMoM Jiejie IPUYKMHA U HAYaJI0 BHUJIA eCTh POJl; 2) CBSI3b TEPMUHOB,
cJIeIOBaHNE HOCUT HEOOXOIUMBIA NPUINHHBIA XapakTep, K IIpuMe-
Py, ecau 3emasn zacaonaem Jlyny, mo npoucrodum AyHHOE 3amme-
nue. Jlasmee Bosnmit paccmarpuBaeT cJielOBaHUE C TOYKH 3PEHU
MOJIAJIbHOM CHUJIJIOTUCTUKY, WCIIOJIB3Ys OllpejesieHrne HeoOX0IMMOro
U HEBO3MOXKHOIO, JaHHble ApucroreseMm. OH OPUXOIUT K BBIBOLY,
9TO HEOOXOIUMBIM CJIeJloBaHue OyIeT TOJIbKO: 1) eciiu ecTh I1epBoe,
TO HEOOXO/IMMO €CTh BTOpOE, U 2) eCJH BTOPOTO HET, TO HEeOOXO/H-
MO, 9TO0BI He OBLIO TepBoro. CBsi3b TEPMUHOB B TMIIOTETHIECKOM
CUJLJIOTU3Me, TaKUM 00pa3oM, MpuodpeTaeT HE YCJIOBHBIN, a He0b-
XOJIUMBIN XapaKTep, a TUIIOTeTUIECKNE CUJIOTM3MbI CTAHOBSITCS HE
JMAJIEKTUIECKAMU, & allOJUKTHIECKUME. 3aMeTHM, 9TO B TpaKTare
Bosuus onpeienienne JOrm4eckKoro CIeI0BaHusl Pa3bsCHIETC Yepe3
KOHTPAIIO3UITUIO TePMUHOB.

W3 panbueiiniero apaansa Bosmust Mbl BHAUM, YTO OIPEIEsIe-
HUEe JIOTHYECKOTO CJIEJOBAHUsI UYepe3 KOHTPAIO3UIUI0 OH OTHOCUT
K Apwucrorenio. OHO HEOTHOKPATHO W B ABHON opme jgaHo Apu-
CTOTEJIEM B TaK HA3BIBAEMOM JI0KA3aTe/IbCTBE Ye€pe3 HEBO3MOXKHOE
(impossibilitas).

CremoBanue ecau ecms a, Mo ecmsd b MMeeT MeCTO, KOria, IpHU-
3HaB a, HeoOxommMo mpu3HaTh b. To, ¥YTO a HEOOXOAUMO BjEUYET
b, TOKa3bIBaeTCs depe3 HEeBO3MOXKHOE: ecal 6ydem a, Heobxodumo
bvms b, nosmomy, ecau He 6ydem b, ne bydem u a. Ipednoroscum,
wmo b Hem, HO NPU IMOM eCcmb, ECAU MAKoe 603M02cHOo, a. Ho cra-
3GH0, 4MO ecAu ecms a, Heobrodumo npusHams b. Caedosamenn-
HO, MblL Ycmanosuau, ¥mo b u 6ydem u ne 6ydem odnospemerHo,
YIMo He8o3MoocHo. Hesoamoorcno, snavwum, He 6bums b u npu 9mom
6vimo a [6).

Orta TPpaKTOBKa CJ€AOBaHUA IIPUHAIICKUT ApI/ICTOTeJIIO, KaK 1
IIPOBEPKa CjieJOBaHUA IIPU ITOMOIINA KOHTPAIIO3UITUN. He coscem mo-
HATHO, IIOYEMY IIPUIIMCBIBAIOT TaKoe ITIOHUMaHue CJaeJOBaHnuA Me-
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rapukam, a mosxke croukam. [Ipusemem mpumep u3 «Tomukus, rie
ApucTtorens 0OBSICHIET CIeIOBaHNE depe3 KouTpamosurmio. «Ha-
MIPUMED, €CJIN YeJTOBEK — XKUBOE CYIIECTBO, TOTJA TO, YTO He JKUBOE
CymieCcTBO, HE €CTh YeJ/IOBEK. I/I TOYHO TaK 2K€ M B JPYrux CJjay4a-
ax. eicrBuTeIbHO, 37€Ch ciiefoBanne obparnoe. 160 n3 ObITHst
YEJIOBEKOM CJielyeT 6bITI/Ie 2KUBBIM CYIIIECTBOM, HO U3 He6bITI/Iﬂ qe-
JIOBEKOM HE CJIeJTyeT HEOBITHE YKUBBIM CYIIECTBOM, a, HA0OOpOT, I3
HEOBITUSI XKUBBIM CYIIIECTBOM CJIejlyeT HeObITHe uejioBeKoM. Mrak,
BO BCEX TAKOTO POJia CIyUYasgx HAJ0 9TO CINTATH MpaBUIbHbIM. Ha-
MIPUMED, €CJIN KPACUBOE MPUSITHO, TO HEMPUSITHOE HEKPACUBO. Kcm
JKe TocJIe/iHee He (IIPaBUIIbHO), TO U HepBoe He (npaBuibho). U Tou-
HO TaK Ke eCJIU HEelPUsITHOE HEKPACUBO, TO KPACKBOE MPUATHO» |7,
c. 386-387]. 113 sroro orpeiBKa ApPHUCTOTEsI MBI MOYXKEM CJIEJIATh
€ITle OJIH BBIBOJI: €CJIN KATErOPUIECKOe BBICKA3BIBAHNE MOYKHO CBE-
CTH K YCJIOBHOMY, TO OIllepalld¥ IIPOTHUBOIIOCTABJIEHUA IIPEIUKaATa,
HCTOIBb3yeMoit AprcroTesieM, 6yIeT COOTBETCTBOBATDL KOHTPAIIO3N-
U YCJIOBHOI'O BbICKa3bIBaHUA.

Jaee Boamuit mepexoauT K BOIPOCY O TOM, KaK OTPHUIAETCS yC-
JIOBHOE TIpejijToKeHne. TakoMy MpeJIJIoyKEeHUIO IIPOTUBOIIOCTABIISIET-
s TO, KOTOPOE OTPHUTIAET €T0 CYIMHOCTh. CYIHOCTD YKe 9TUX MPeJIJIo-
JKEHUH B TOM, YTOOBI COXPAHUTEH HEOOXOIMMOCTD CJIeJIOBaHus. Kem
KTO TIPSIMO OMIPOBEPTaeT YCJIOBHOE TPEJIOKEHNE, TO CeIaeT Tak,
9TOOBI Pa3pyIIUTh CJIEJIOBAHAE OJIHOTO U3 Jpyroro. Fcau ecmo a,
mo ecmdb b OIPOBEPTAETCST TEM, UTO MOKA3BIBAECTCS, ITO TOCJIE TOTO,
KaK yCTAHOBJIEHO @, HE CJEJYET cpaldy b, 1, MOXKeT ObITh, TepMUHA b
u BoBce HeT. To ecTh TepMuUH b He HEOOXOIUM, & BO3SMOXKEH. 3HAUNT,
YCIIOBHOE TIPEJIIOKEHNE OTPUTIAETCST TAKUM 0OPAa30M: €CAU ECTb a,
mo nem b.

3/1ech OTMEHNM CJIeIyToree: BosImit CINTaeT, ITO OTPUTTAHTEM
(a — b) 1oyKHO ObITH He ~ (a — b), KaK MBI OXKHJaeM, HO (a4 —>~
b). 1 5170 MOXKHO 00BSICHUTH TAK: U3 OTPUIAHIS CIe0BaHus (a — b)
cJiejlyer OTpullaHie KOHCeKBeHTa ~ b: ~ (a — b) — (a —~ b).

Kax u Teodpact, Bosmnuii paccMarpuBaeT CJIOKHBIE CyKIEHUS
HE TOJIbKO KaK CBsI3b MPEJJIOKEHNH, HO U KaK CBSI3b TEPMUHOB, U3
KOTOPBIX COCTaBJIEHbI CJIO2KHbBIE CY2K/ICHN . TO €CTb KaTeropun1ieckoe
CY3KJIEHIE TIPEJICTABIEHO KaK YCJIOBHOE:

1. a — b: ecyiz eCcTh U€JIOBEK, TO €CTh *KUBOTHOE;

2. ~ a — b: ectm HET JHs, TO HOYB;
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3. a —~ b: ecsim ecTb YepHoe, TO HET 6EJIOro;

4. ~ a —~ b: ecytm HET KUBOTHOT'O, TO HET YEJIOBEKA.

Orpunanmem 1) 6yzmer 3), Tak Kak HaJ0 OTPUIATDH CYIIHOCTH TEP-
vuna. Tepmun Bosnuit ucnosnb3yer B opMme Ipennkara, cO CBA3-
KOM €CTh, M OTMEeYAEeT, 4TO YCJIOBHOE HPEJIOKEHNEe 2) MMEeeT MeCTO
TOJIBKO JIJIsl TIPOTUBOPEYAIUX TEPMHUHOB (ecmb denv, ecmb HOUb).
Bamernm, uro jist 1) u 4) UpUBE/ieH IpUMep OTHOIIEHUS OUNHe-
HUST MEXKJLy TePMUHAMU (4eA06€K, HCUBOMHOE).

Jlasee ucciieLyroTcsl THIIOTETUYIECKNE CUILJIOTU3MBI, COCTOSIIIIE U3
JIBYX TEPMUHOB, U3 TPeX TEPMHUHOB M U3 YeThIPeX TePMUHOB. BbI-
CTpauBasd U3 YKa3aHHBIX HaMM ITIOCBIJIOK, COCTOANINX M3 JIBYX Tep-
MUHOB, CXeMbl U3BeCTHBIX HaM Kak modus ponens (MP) u modus
tollens (MT) cusutoruamos (ux nosydaercs 8), Bosuumit jpobasisier
JIsI TIOCBUIKA ~ @ — b JiBa «HEIIPaBUJIbHBIX» MOJyca (BCEero moJy-
vaercst 10 MozycoB):

1. ~a—bblF~a

2. ~a—>bat~b

Kak ke oH oObdacHAET 9TO CHG,ZLOB&HI/IG? ,HGJIO B TOM, 49TO HdaH-
Hasd IOCBbUIKa XapaKTEpU3yeT OTHOHIECHUE MEXKJ/1y IPOTUBOpEYaAI-
MU TE€pMHUHaAMM, U IIO3TOMY CHJIJIOTU3M IIPOXOJIUT:

1. Ecau ne deno, mo nouv. Houv, caedosamenvrio, ne dens.

2. Ecau ne dennv, mo nouw. Jenw, credosamenvho, He HOUD.

Hanbire Bosnumii mepexouT K CHIIOrH3MaM, MOCBIIKA KOTOPBIX
COCTOSIT U3 JIBYX TUIOTETHICCKUX MPEJJIOKEHUI, U COOTBETCTBEHHO
u3 derbipex TepMuHOB: (a — b) — (¢ — d).

VuuTbiBasg, 9T0 KasKAbIil UX YeThIpeX TEPMUHOB MOXKET OTPHIATH-
cst, Boaruit cocrapisier 40 (U3 HUX 8 «HENPABUIBHBIX») MOJLYCOB.
CoueTarorcss OCHUIKI CHAYaJIa 110 CXeMe MOJyca ponens, IoTOM —
mozyca tollens. To ects npemnoxkenne (a — b) — (¢ — d) umeer Ty
e CTPYKTypY, 910 u (a — b). VI TouHO TaK ke KakK B CHJLJIOTU3MAax
¢ 1ocbUIKO# (@ — b), obpasyrorcs: 8 «HeNpaBHJIbHBIX» MOJLYCOB, K
puMepy:

1. (a =>~b) > (c—d),(a—=b)F (c—>~d)

2. (a—=~b) = (c—d),(c—=>d)F (a—~Db)
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B Hux «He mpupoja CBs3u, a CBOWCTBa TepMHUHOB (terminorum
proprietas) cozgaior cieoBaHue». AHAJOIUIHBIE MOJLYCHI BO3HHUKA~
10T U3 TUINOTETHYECKUX HMOCBLIOK, COCTOSIIUX U3 TPEX TEPMUHOB:
a— (b—c)u(a—b) — c. 3necy Bosiwmii 06pasyer u3 MOCHLIKN
a— (b— ¢) 20 (u3 HUX 4 «HENPABUJIBHBIX» ) MOJYCOB, U3 ITOCHLIKH
(a = b) = c rakxke 20 (16 + 4) momycos. Takum o6paszom, 106aB/IsI-
eTcs elne 8 «HENPABUJIbHBIX» MOJIYCOB, aHAJOIMIHBIX Mojycam (1)
u (2), Harpumep:

l. ~a— (b—=c¢),akb—~c
2. (a —>~0b) = cakb—o~c

Bosuuit Tak 06bsiCHSIET HOSIBJIEHUE 3TUX MOJIYCOB: «3/1€Ch IIOTOMY
€CTh BBIBOJ Ha TOW W JAPYTOH CTOPOHE, YTO 3TU MPEII0KEHUST MO-
I'yT M3JIaraThbCd B TEPMUHAX HEMOCPEICTBEHHO MTPOTUBOIIOIOYXKHBIX
(immediata contraria), Tak Kak B HUX yTBEDPXKJEHUE OJIHOIO TEPMU-
HA OTPHIAET JAPYTOii, & OTPUIIAHUE OJTHOIO YTBEPKIAET APYroii» |6,
c. 298|.

Jlajiee OH TEPEXOAUT K IOCBLIKAM, COCTOSIIMM M3 JBYX TI'HIIOTE-
TUYCCKUX IIPEJJIOKEHNN, HO U3 TPeX TEPMHUHOB, T.€. IMEIOINAX OJINH
obmnmit repmun. Cocrodinue 3 Tpex TepMuHoB bosnuit paciipemess-
eT 110 TpeM (pUrypam, Kaxkias n3 KOTOPbIX UMeeT KaK IPABUILHDIE,
TaK W HEIPABUJIBHDBIE MOJYCHI.

N3zobpazum Tpu PUrypbl TUIIOTETUIECKAX CU/JIOTU3MOB Bo3rust
(KaK OHM JaHbI UM B TeKCTe 6€3 3aK/II0UeHHUIH ), OTIIMIAIOIINECs KaK
or ¢uryp Teodpacra, Tak u or puryp Pusonona u Ajekcanapa
Adpomuzuiickoro:

I durypa II purypa IIT purypa
A—B A—B B— A
B—=C ne-A — C C — ue-A

Cxewmbr Teodpacra

I durypa IT durypa III dpurypa
A—B A—B A—=C
B—C He-A — C B — ue-C

A—C ne-C — B A — ne-B
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Cxembr Asekcanapa Adpoausuiickoro

I durypa II durypa IIT durypa
A—B A— B A—B
B—C C — uwe-B He-A — C
A—=C A — ne-C He-B — C

Cxembl utonona

I durypa IT dpurypa IIT purypa
A— B A— B He-B — He-A
B—C ne-C' — me-B B—C
A—C ne-A — me-C ne-A — me-C

Y Bostus o Kaxkaoit purype odbpasyroTcest 8 MOIYCOB, KOHTPAIIO-
3UIUEN 3aK/II0UeHUsT JTODABJISIIOTCS elle 8 MOJLYyCOB (MTOro O TpeM
dburypam 48 MOILYCOB), Cpe/iU KOTOPBIX «HEIPABUJIbHBIX» HET. [Ipu-
BeJeM IpPUMEP II0 BTOPOMY MOJIYCY IEPBOil (PUI'YPBI:

a — bbb >~ clk a—~ ¢ ecaru uwenosex, mo HcusOMHOE, ecAl
AHCUBOMHOE, O HE KAMEHD. FHAUUM, ECAU HEAOBEK, MO HE KAMEHD.

Bcero mMomycoB ¢ coeIMHUTEILHBIME MOCBIIKAMI HACTUTHIBACTCS
10+10+404-20+20+48=148 , KOTOpbIE METOIUIHO, C CONECPKATEIb-
HBIMHU [IPUMEpPAMU BBIMUCHIBAIOTCs Bostmem. M3 mmx 20 «Hempa-
BUJIbHBIX». [Tocsie sToro Bosiuit mepexoauT K rumoTeTHIeCKIM CHII-
JIoTu3MaM C pPa3AeJIUNTCJIbHBIMHA ITOCBIJIKaAMMH. I/IX7 KaK M YCJIOBHBIX
IIOCBLIOK, 4 Bua:

1. a qubo b: aubo 6oaen, Aubo 300pos,
2. ~ a mmbo b: aubo Hem wensosexa, AUbO ecmb HCUBOMHOE,
3. a qmbo ~ b: aubo ecmv srcusomHoe, AUOO HEM YEAOBEKA,

4. ~ a mubo ~ b: aubo ne benroe, aAubo He uepHOoE.

I[To mHeHuIO Bo31ust, 9TH OCHIIKN CXOIHBI ¢ COEJIMHUTELHBIMU 1
JIOJIZKHBI IMETh CTOJIBKO 7K€ MOJIyCOB, CKOJIKO MMesn Te. Pasenn-
TeJIbHBIE CHJIJIOTU3MBI U3 [EPBOii MOCBUIKK —- 9TO U3BECTHBIE HAM
modus ponendo tollens (MPT) u modus tollendo ponens (MTP):

1. a ymbo b,at~b

2. a qubo b,~at b
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3. a mubo b,bF~a
4. a 6o b,~ bk a

[Tockonbky Bosnmit, kak Apucrorenp u Teodpacrt, moHuMaer
JIN3BIOHKIIUIO TOJBKO KAK CTPOTYI0 (YTO OISITh-TaKU CBSI3AHO CO
CBOMCTBAMU TEPMUHOB), BCE MOJYCHI C Da3JeJUTEIbHBIMU CYKIe-
HUsiMEA 0€3 IIPUBBIYHBIX HAM OTPDAHUYEHUI OKA3BIBAIOTCS BBIIIOJHU-
MBIMH.

3aKOHOMEPHO BO3HHMKAET BOIIPOC: MOYEMY MOCBLIKAMU CUJLJIOTH3-
MOB BBICTYIIAIOT TOJIBKO YCJIOBHBIE U Pa3Je/UTE/IbHbIE CYyKIEHUSI,
HO HE CYXKJIEHHUSI C COI030M <«h». IloueMy HeT M3BECTHBIX HAM IIpa-
BUJI YIAJIEHUS] ¥ BBEJIEHUSI KOHbIOHKINY. KKOHBIOHKIUS HE BBICTYIIA-
€T TOCBUIKON CHJLIOIM3Ma 110 TOW HPUYUHE, YTO MEXKJLY TEPMUHAMUI
COEJINHUTEJILHOTO CYZKJIEHUsI HET Y€TKOTO JIOTUIECKOT'O OTHOIIEHUS:
HU B3aMMHOT'O UCKJIIOYEHUsI, HU HEOOXO/IMMOIO CJIe/IOBaHUS.

Urak, kakue BBIBOIBI MOXKHO CIeJIaTh U3 JAHHOTO TpakTara bBo-
srusi? Teopust THIIOTETHIECKUX CHJIJIOTH3MOB HAMEUIAIach B TPYIax
Apucroresisi, HO He 6bLIa UM nocTpoeHa. OHa Obuta passuta Teo-
dpacToMm 1 DBIEMOM B HECOXPAHUBIIMXCS Tpymax. O cTomKax W uX
JIOTMYECKOW CHCTeMe He yIoMuHaeTcsi. Kak u y CTOMKOB, OTHOIIIE-
HUE JIOTUIECKOI'O CJIeOBAHUSI OIIPEJIETISIETCST IePe3 KOHTPAITOZUITHIO.
Unero obbsicuenus ciieJloBanns depe3 KOHTpano3uiuio bosmuit oT-
HOCHT K apHUCTOTEJEBCKOMY JOKA3aTeJbCTBY Uepe3 HEBO3MOXKHOE,
KOTOPOE, B CBOIO 0YePe/ib, BHITEKAET U3 APUCTOTETIEBCKUX KATETOPHil
BO3MOXKHOT'O 1 HeoOxouMoro. Ho 1ipu 9ToM roBOpPUTCS HE O CJIEJI0-
BaHUU OJIHOTO IIPEJJIOXKEHUsI U3 JPYroro, a O CJIEJOBAHUU OJIHOTO
TepMuHa u3 Apyroro. B oriumume or croukoB Bosumit He cumraer
CBsI3b IIPEJJIOYKEHNIT MHOM, YeM CBsIi3b TepMUHOB. Kiaccudurarmus
CUJIJIOTU3MOB ITPOU3BOJUTCS 110 YuCay TepMuHoB. Te, uro HaunHa-
IOTCSI C YCJIOBHOM TOCBLIKH, fearcs Ha asa tuma: MII u MT. Us-
3a CBOICTB TEPMUHOB JOOABJISIOTCS JIBA «HEIPABUJIBHBIX» MOJLyCa.
Hasee, HezaBucuMo oT umnciaa TepMuHOB (2, 3 win 4), CUILIOrU3MBbl
crpositest aub6o 1o cxeme MII, 6o mo cxeme MT ¢ mobasyienmem
AHAJIOTUYIHBIX «HEIPABWILHLIX MOJycoBy». VToro mosyuaerca 148
MOJIYCOB C YCJIOBHBIMU IOCBIJIKAMHU. JacTh M3 HUX IOJydeHa, IIy-
TeM KOHTPAIO3UINN 3aKJIIUEHUN, KaKk y APUCTOTe/sT B KATEropu-
qecKux cuitorn3max. Takum oOpas3oM, Oleparuy IPOTUBOIOCTAB-
JIEHUsI TPEUKATY KATETOPUIECKOTO BBICKA3BIBAHUS CTABUTCS B CO-
OTBETCTBHE KOHTPAIIO3UIINAS YCJIOBHOTO.
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Jasiee 106aBJIAIOTCS CHJLJIOTU3MBI C Pa3JeIUTEbHBIME TOCHLI-
kamu u BbiBoggTca Mogychl MPT u MTP. Drtu 4 moxyca (MP u
MT, MPT u MTP) u cocraBisiior cucreMy THHOTETHYECKUX CHJI-
sjoruamoB Teodpacta. CoOCTBEHHO, 3T MOJYCHI MBI YK€ OTMETHIH
y Apucroresisi. Y CTOHMKOB K 9TUM 4 THIIOTETHIECKUM CHJIJIOMA3MAM
nobaBJIeH TaK HA3bIBAEMBIN MOIYC XPUBUIIIA, C OTPUIIAHIEM KOHb-
oukIun. To, 9TO cpeau pacCMOTPEHHBIX BosiumeM cxeM HeT 3TOTO
TPEThEro B CIIUCKE CTOMKOB MOJYCA, YKa3bIBAET HA TO, UYTO Boarumit
MIOJIL30BAJICS IIPU HAIMMCAHUN TpaKTaTa TOJIbKo pabotamu Teodpac-
Ta u DBjeMa (0 YeM caM U TOBOPHUT), HO He paboTaMu CTOUKOB. UTo
KacaeTcs BKJaJa Bo3Iusi, 3TOT BOIPOC TPYAHO PEIIUTh, TaK Kak
TpakTaThl Teodpacra yrepssHbl. Ho MbI MOXKEM ClIe/1aTh IPEIIT0JI0-
JKEHHUe, 9TO, KaK U B cjiydae ¢ Tpakraramu Apucroress, Bosrmuit
rybOKO U3yUnJI MaTepHasl, CaM KJIaCCU(PUIIMPOBAJI MOIYCHI U, BO3-
MOXKHO, BBIBE/I CBOHU. [JIABHBIN BOIPOC: KTO TO0ABUJI «HEIPABUIb-
HBIE» MOJIYCHI, COIIPOBOIMB MX yIeHUEM O CBoiicTBax TepmMunoB? 1o
Kpaiineit Mmepe, y AprcToTesisi Mbl HE HAILIA TAKAX [IOJIOXKEHN. Xo-
T €CTh 3aMEYaHUs, UTO Pa3eIUTE/IbHbIE CYXKICHUS MPEeIIToara-
IOT B3aUMOUCKJTIOYAIONINE TePMUHBI. He NCKIII0ueHo, 9To 3T0 MOXKeT
ObITh Hobasienne Bosmns. Tak ke Kak u oOpallieHrne YacTHOOTPH-
[AaTEJbHBIX CYXKICHUIA.

Takum obpasom, Bosnwmit TpakTyeT Jjiorndeckoe CjeIoBaHUE HE
KaK MaTepUaJIbHYIO UMILINKAINIO, & KAK CBSI3b TEPMUHOB, KOTOPAs
K TOMY K€ COIJIACYETCs CO CBOICTBAMU 3TUX TEPMUHOB.

3 OrTHoIllleHrEe JIOTUYECKOTO CJIeJIOBAaHUsI B TPaKTaTax
Bosuna «Kommvmentapun Ha “Tonuky” Iluneponas
u «O Tonmyeckux pazamunax». Aranns Bosnuem
«HeI0Ka3yeMbIX» CTOUKOB

Teoputo ruroTeTHYECKUX CUJJIOTU3MOB Bo31uii pa3BUBaeT TakkKe
B TpakTarax «Kommenrapuu K “Toruke” [lumneponas u «O Tonuie-
cKUX paziandusxs. [[pobiemam, aHAIM3UPYEMBIM B 9TUX TPAKTATAX,
HOCBSIIIEHbBI OIyOJIMKOBAHHbIE HaMK cTaThl [8, 9], a B laHHOI cTaThe
MBI PACCMOTPHUM TOJIBKO OJIHY IIPOOJIEMY, CBA3AHHYIO C «HEIIPABUIIb-
HBIMHU» MOJIyCaMU B aHAJIU3UPyeMoit BosrmeM crontdeckoil akcuoma-
tuke. OTMETHM, ITO 9TH JIBa TPAKTATA, B OTJIMIHNE OT Pa300pPAHHOTO
BBIIIE, HAIIUCAHBI MMO3Ke U OA3UPYIOTCA Ha paboOTax CTOUKOB, a HE
nepuniaTeTukoB. HecMoTpst Ha 310, Bosnumit mo-nipexkaemMy TpakTyeT
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JIOTUYIECKOE CJIeJIOBaHne KaK CBsI3b TepMUHOB. « Tonmkay Llumepona,
HanucaHHag B | B. 0 H. 9., ABJIAETCs, IO-BUIUMOMY, CAMBIM DaH-
HUM HUCTOYHUKOM, B KOTOPOM M3JIArAIOTCSI CXEMBbI «HEIO0KA3YEMbIX»
CTOWKOB, IIPU 9TOM CIIMCOK BKJIOYaeT He 5, a 7 cumaoru3mMon: «K
oM (msaru. — J1.T.) nobasmsiior orpurianue coeaunenus: “JIoxHO,
YTO [EPBOE W BTOPOE; HO IIEPBOE, CJIEI0BATE/IBHO, He BTOPOE ». DTO
mectoit crrocod. CenbMmoit: «JIoKHO, 9TO U TIepBOe, U BTOPOE; HO HE
nepBoe, cjesioBaTesibHo, Bropoes [10, ¢. 68-69].

Brech K Texcry Lnumepona cuenaHo cieayiomiee IpUMedaHne 13-
nareneit: «IllecToit m cempMoil CIOCOOBI HE WMEIOT JIOTHIECKOTO
cmbiciia. He scro, omubka i 3ro Lunepona win no3aueinmx py-
kormmceit» [10, c. 488].

[Ipenmonoxkenne o Tom, uro llurepon mor ommbUTHLCS B OIU-
CAHUU TOCJEHETO MOJIyCa, MAaJjOBEPOSTHO, TAK KaK ITOT CIHCOK
MTOBTOPSIETCsT ¢ HEDOJIBIMUMY U3MEHEHUSIMUA y TPEUECKUX U JIATUH-
CKUX aBTOPOB, KaK HAXOIAMNXCS 10/ BiaugaueMm llunepona, tax u
cehLTaloNUXCcst Ha jipyrux aBropoB. Tak, Kaccuomop ykasbiBaeT B
KadecTBe ucTtouHuka Tpyasl Mapus Bukropuna, Tymmus Mapriesn-
aa u naxke Bappona. Wccnenosarens jgorukun Cron M. @pegne [11]
[IPEJIIOJIaraeT, 9To y XPHUCHUIIIA OBLIO 5 CXEM, & €ro IOCJIeI0BaTe-
JId, TIO3/IHAE CTOWKY, JTO0OABUJIN HOBBIE. B CBA3M CO CKA3aHHBIM MO-
2KeT BbI3BaTh mHTepec To Mecto Kommenrtapue Bosnus k «Torm-
ke» [lunepona, riae oH aHaau3upyer 7 <«HeIOKa3yeMbIx». HTepec
9TOT TOJOTPEBAETCS €Ille U TeM, YTO B CBOEM OCHOBHOM TPVJE IO
9T0# Teme, B TpakTaTe «O TUITOTETUYIECKNX CHILITOTU3MAX», BoaTwmit
BOBCe HEe TPUBOAUT 3TOT cuucok. [lozmguee, kommenTupyst «Toru-
Ky» llunepona, Bosnwmit pacmosaran y:ke JpyTUMH, CTOUMIECKUMUI
ucrounukamu. [Ipu 9TOM OH Bce ke 3amedaeT, ITO Bce 00 yCJIOB-
HBIX CHJJIOTH3MAaM OH yrKe U3JI0KUJI B KHUrax «O IHIIOTeTUIeCKUX
CUJIJIOTU3MAaX», TEIEPb YKe MPUOABJIAET JIUIIb TO, YTO MOIJIO OBbI UC-
TosikoBaTh Mbicau unepona. Kak B «Kommenrapusx na “Tonuky”
Huneponas, Tak u B Tpaktare «O TONUYECKUX pa3Iudusxs Bosmmii
n3JIaraeT y4eHue CTOMKOB O 7 «HeloKasyeMbIx»: «CiiemoBaTesbHo,
U3 TeX MPEeJJIOKEHU, KOTOPbIE CBA3AHDI, [TOJIYIUTCs [I€PBBII U BTO-
POit MOJIYCBHI TUIIOTETUYECKOTO CUJIJIOTU3MA, €CJIU 2Ke TPUOaBJISI€TCs
OTpUIIAHNE B CBS3aHHOE IIPEJJIOZKEHUE, COCTOSINEE U3 JIBYX YTBED-
JIMTEJIbHBIX, W, CBEPX TOI'0, OTPUIIAETCS CAMO IIPEJJIOXKEHNEe, TO ITO
JIaeT TPEeTUil MOJIyC; U3 U3 BIOHKTUBHBIX IPEJJIOXKEHUH PASTMIHBIM
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criocoboM pubABIEHHOE JIAET YETBEPTHINA U ISATHIA MOIYCHI, & TOT,
U ApPYyroil, BbIparKEeHHbIC 4Yepe3 OTpPUIlaHue — IIeCTOU U CeIbMOI»
[12, 1135B —1137A].

Jljist Jsrydimero mOHUMAHUsT BCErO OTPBHIBKA M300pa3uM MOJIYCHI B
CUMBOJIMYIECKOU (hOpMe U NPUBEIEM IIpUMEPLI BosIust K HUM:

I[. 1 —2,1F 2: ectu aeHb, TO CBETJIO, IIPH 9TOM JI€Hb, CBETJIO;

II. 1 — 2, ~ 2 F~ 1: ecau ecmod dennp, MO CEEMAO; NPU IMOM HE
CBEMAND, ZHANUM, HEM OHA;

III. ~ (1 =~ 2),1F 2: nesepro, wmo ecau ecmo derv, wem ceema,
HO JeHb ecmb, 3HAYUM, eCTb C8EM,;

IV. (1V2),1 F~ 2: aubo denv, aubo nowv, no denv, 3HawUM, HE
HOUL;

V. (1v2),~ 1 F 2: aubo derv, aubo mowv, npu 3mMom ne Jenov,
3HAYUM, HOUD;

VI ~ (1&2),1 F~ 2: nesepro, wmo u denv U HOUb, NPU IMOM
denv, 3HAUUM, HE HOUL;

VII. ~ (1&2),~ 1+ 2: nesepro, wmo u denv u HOwb, Npu IMom He
denv, 3HavUmM, HOUYd.

st iepBoro Momyca Bostumit mpuBOAUT U APYTON MPUMEDP: ECAU
YEN0BEK, O CMEIOULLECA CYULLCTNBO; NPU IMOM HEAOBEK, SHAMUM,
CMENWEECA; 8 TAKHKE: NPU IMOM CMEIOULLECA, 3HAYUM, YEA0BEK.
[Tpuunna oOpaTHOTO CJIEIOBAHUSI B TOM, YTO YEJOBEK W CMEIOIIE-
ecst — paBHBIE TEPMUHBI.

B tperbem Mmomyce Bosiuit BuguT 1BOTHOE OTPUIIAHAE KOHCEKBEH-
e, KoTopoe faet yreepzxkaenue. [Ipu srom Bosmuit 3amedaer, aro
Hunepon mpuses jBa mpuUMepa U3 YETHIPEX BO3MOXKHBIX: IIPEJIO-
JKEHUsI, COCTOSAINEr0 U3 ABYX OTPUIATEIbHBIX, U MIPEII0KEHUs, CO-
CTOSIIETr0 M3 YTBEPXKJEHUS U OTpuilaHus. Bosnuii gobasiiser ere
JIBa U IIPUMEPBI KO BCEM.

[la. ~ (1 — 2),1 F~ 2: nesepro, wmo ecau 6Godpcmeyem, mo
cnum, npu amom 6odpcmeyem, 3Ha¥um, He Cnum.
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IIIb. ~ (~ 1 =~ 2),~ 1 F 2: nesepro, wmo ecau nem oms, Hem
HOWU, MPU IMOM OHA HEM, ZHAHUM, HOYb.

Ille. ~ (~1—=2),1F 2: nesepro, wmo ecau wem ona, ecmuv ceem,
NPU IMOM €Cd 0eHd, 3HAUUM, ECTNb CEEM.

HlecToit Momyc u ceabMOil BBIBOJATCS U3 YETBEPTOM U ITATOM
U3 BbIOHKTUBHBIX MTOCBLIOK, HO, ECTECTBEHHO, ITOCJIE TOTO, KAK JTN3b-
IOHKITUST 3aMEHSIETCSI COEIMHUTEILHON CBA3KON W IPUCOETUHSIeTCST
orpurianue. [IlecToit m cembMOit MOIYCHI MOTYT HPOXOJUTH TOJIb-
KO B TeX IPEJIOKEHUSIX, B KOTOPBIX HEOOXOINMO UMEeTCs JIPYTOoe,
Kak JeHb WU HOUb, OOJBHOM MU 310POBHIi, a Iero-mbo cpeHero
Mex 1y Humu Her [12, 1133A-1135B].

13 sToro orpuiBKa BUJIHO, UTO Boarumit pacrosiaraer cTOMIecKuM
HMCTOYHUKOM, U ropasno yBepennee, ueM [lunepon mimm Cexcer Dwm-
[IMPHUK, CIPABJISIETCS C JIOTMYEeCKo# omeparmeil orpunanus. ¥ Ln-
IepoHa, HAIIPUMEP, B TEKCTE HEeT YIIOMUHAHUSA O CHATUU JIBOHHOTO
orpuiianusg. MoXKHO IOIUBUTHCA TOMY, C KaKOil METOIUIECKON JI0-
TOITHOCTBIO pa3bupaer Boaruit KaXKIblit ciy4dail, HEPEIKO IIPU ITOM
[IOBTOPSACH, OJHAKO JIJII HAC, ICTOPUKOB JIOTUKH, 3TO OOCTOATE b~
CTBO 000pAUMBAETCA XOPOIIEH CTOPOHON — MBI Uepe3 MHOTHUE CTO-
JIETUsT UMEEM TOYIHOE M3JI0KEHNE JIOTMIECKUX B3IJISIIOB AHTUIHBIX
aBTOPOB.

OrmeTnM cpasdy, 94To B oTau4ne oT ciucka Llumnepona, mecroii Mmo-
JIyCc He ToBTOpsieT Tperuii. Bece cxeMbl, KpoMe MEPBBIX JIBYX, HMEIOT
B BHJIY B3aMMOUCKJIIOYAIONINE TEPMUHBI U IpeIoXKenus. [losTomy
U CeIbMOI MOIYC, KaK yKa3blBaeT BosInii, IPOXOINT, XOTS, KaK MbI
y2Ke TOBOPUJIH, €r0 JIOrndecKast GopMa He sIBJISIeTCs OOIe3HaINMOIi.
[IpaBuibHOCTH TAKOIO Pojia MOLYCcOB Bosmuii B cBoeMm TpakTare «O
TUTIOTETUYIECKUX CUJLJIOTU3MaX» 00OOCHOBBIBAET, IIpeJjiaras yIeHue o
CBOMCTBaX TEPMUHOB. A MMEHHO, €CJIM TEPMUHBLI B3aMMOUCKJIIOYaIO-
mye 1 MeXKJy HUMH HET TPETHEro TEPMUHA, TO JT00aBSIETCS IEJIbIi
PsIIT MOJIYCOB, KOTOPBIE MOXKHO CUNTATh ITPABUILHBIMU. Bripodem, u
B HAIIKA JHU, MBI U3JaraeM MOJYChl YCJIOBHO-KATEIOPUIECKUX CHUJI-
snoru3zmoB ponendo tollens u tollendo ponens ¢ n3BeCTHBIMEI OI'OBOP-
Kamu. [Ipumedarenbro, uTo Boatumit HUT/Ie He TOBOPUT O HECTPOTOit
JU3BIOHKIIANA. DTO HE COBCEM IIOHSATHO, HOO eMy JIOJI?KHa OblLia ObIThH
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M3BECTHA TaK HA3bIBaEMas HECTPOTasl AU3bIOHKIMSI, KOTOPYIO I'PaM-
MaTUKK CTAJIN MUCCIEeN0BATh, HaYnHas co [1 B

BrutoTs 0 Hamux gHEi MU3BLIOHKINS BOCIPUHIMAETCS B TIEPBYIO
odepesib Kak crporasd. Ho AU3bIOHKIMS — 3TO HE IPOCTO JAeJIeHUE,
a pasJIMYIHbIe CIIOCOOBI ITPOTUBOIIOCTABIEHNSA. KC/In MBI cOOTHECEM
MTOHSITHE U3 BIOHKIIUN C OTHOIIEHUSIMHA B JIOTHIECKOM KBaJIpaTe, TO
TTOJIY IUM:

e PV(q: KOHTPAIUKTOPHOCTD;
e ~ (p&q): KOHTPApPHOCTD;
e pVgq; ~ (~ p& ~ q): cyOKOHTPAPHOCTH.

To, gT0 MBI Ha3BIBAEM HECTPOIOM MU3BIOHKIINEH, M3TaBHA CYIIe-
CTBYET B JIOPMKE I10J1, HadBaHueM cybau3bionkiuu. [Ipu sToM pasiu-
gaJsn jiBe GOPMBI CyOMN3bIOHKIMN: 1) KOT/Ia YJIeHbI CyOIN3bIOHKINI
HE MOI'YT OBITH OJHOBPEMEHHO HUCTHHHBLIMU, HO, BO3MOXKHO, MOI'YyT
ObITH OJJHOBPEMEHHO JIOXKHBIME, 2) KOTJ[a MOT'YT OBITH OTHOBPEMEH-
HO MCTUHHLIMH, HO He MOI'YT OLITH BMecCTe JIOXKHBIMU. [Ipumep Asita
lenust coorBeTCcTBYET CYyOMU3BIOHKIINK |: B BBICKA3BIBAHUU «JIHOO
ThbI OEKHUIID, JTUO0 IPOTYAUBACIILCS. . . » UJIEHbI AU BIOHKINH JTOJIZK-
HBI B3aMMHO MCKJIIOYaTh APYT JIpyra, B TO BpeMsl KaK WX OTPUIIAHUSI
MOT'YT OBITH BMECTE MCTUHHBIMHU.

e 1V2: NM3bIOHKIUS;
o ~ (1&2): cybausbronkius: I
o 1V2 ~ (~1& ~ 2): cyonusbionkmus 11.

Kak Buaum, TepMuH «CyOaM3bIOHKIMA» BBEJEH JOCTATOYHO KOP-
PEKTHO: IU3BIOHKIMA €CTh KOHLIOHKINS ABYX CyOIu3bIoHKIuil — I
u I 1V2 6~ (1&2)& ~ (~ 1& ~ 2).

Ecim coornecrn Buapl CyOAM3BIOHKIMNA € BHJIAMHU IIPOTHBOIIO-
CTaBJICHUIl, TO yBUAUM, YTO CyOIN3BLIOHKINSA I COOTBETCTBYET KOHT-
papHocTH, a cyoausbionknus 11 — cybkoHTpapHOCTH (CM. BBIIIE).

4Bnemee rpaMMaTHUYECKUAN COI03, COOTBETCTBYIOIIUNA HEHCKJIIOYAIOMeil
U3 BIOHKINK, yrioTpedsieH B Jlurecrax — puMcKoM COOPHHUKE IOPUIMIECKAX TEK-
cros II B.
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Teriepb MBI MOXKEM BBIJIBUHYTH CJIEIYIONLYI0 BEPCHIO JTODABJICHUS
ctonkamu 6 U 7 MOJyCOB I'MIIOTETUYIECKOTO CHJIJIOTU3MA: IIOCBLIKA 7
MoJLyca moJpasyMesasa cyoansbionkimio 11 [1V 2; ~ (~ 1& ~ 2)],
T. €., B COBPEMEHHOM ITOHUMAaHUU HECTPOTI'YIO MU BIOHKITUIO, KOTOPAast
B 4 u 5 Moycax He MorJIa OBITH yuTena. A cybausbionkust | namura
BBIPa2KeHue B 3 MOIyce, Jijiss KOTOPOIro XPUCHUIIIT ITPUBOIUIT CJIELYIO-
Ui TPUMEDP: «HEBEPHO, YTO HEKTO pojumiics npu Bocxone Cupunyca
1 yMpPeT B MOpe, IIPU 3TOM OH POIuJcs mpu Bocxoue Cupuyca, 3Ha-
YUT, OH HE YMPET B MOpPe». BhICKa3bIBaHUs «POIUTHCS IIPH BOCXOJIE
Cupnuycay U «ymMepeTb B MOpe» He MOT'YT ObITh BMECTE UCTUHHBI-
MM, HO MOT'YT OBITh BMECTE JIOXKHBIMU, T.€., HECOMHEHHO, ObLIT TaKOit
YeJI0BEK, KOTOPbI He pojuscs rpu Bocxomne Cupuyca u He yMep B
Mope. 1 Torjia, roBopst 0 TAaKOM YeJIOBEKE: «HEBEPHO, YTO OH PO-
juicst ipu Bocxosie Cupuyca u ymep B MOpe» — MbI OyJeM UMEeTh
WCTUHHOE BbICKa3bIiBaHme. Taxkum obpasom, B 3, U, BO3SMOXKHO, B 6
MOJIyCax JefiCTBUTENILHO M0JIpa3yMeBaeTCsd aHTUKOHBIOHKIIUS, OHA
ke cyomuzbionknug [. Ho 7 momyc mompasymeBaer, mo-BHIUMOMY,
HECTPOrYIO JIU3BIOHKINIO, T.€. CyOmu3bIoHKINIO 1.

Hamra Bepcus okazaiach B HEKOTOPOM OTHOIIIEHHH CXOJIHOM C Bep-
cuefl, IpeJICTABIEHHON B KHAT'E U3BECTHBIX NCTOPUKOB Jioruku B. u
M. HwuoB. OHU HOpeIoKMIN CIEAYIONIYI0 PEKOHCTPYKIIUIO CEMU
mozycos |13, c. 180):

1. Ecnu mepBoe, TO BTOpOe, HO IIEPBOE; 3HAYUT, BTOPOE.

2. Ecnm mepBoe, To BTOpoe, HO HE BTOPOE; 3HAYHT, HE TIEPBOE.
3. He BMecTe niepBoe u He BTOpOe, He IIEPBOE; TIOITOMY BTOPOE.
4. JIubo nepBoe, JinbO BTOPOE, HO MEPBOE; 3HAUUT, HE BTOPOE.
5. JIubo meppoe, OO BTOpOE, HO HE MEPBOE; SHAUNUT, BTOPOE
6. He BMecTe iepBoe u BTOpOe, HO TIEPBOE; 3HAYUT, HE BTOPOE.

7. He BMmecTe He epBoOe 1 He BTOPOE, HO He IIEPBOE; 3HAYUT, BTO-
poe.

Kak BujinM, aBTOpBI 10JIATAIOT, YTO IHOCBLIKA 7 MOJyCa IOJIpa-
3yMEBaeT HECTPOTYIO TU3BIOHKIMIO, T.€. YKA3aHHYIO HAMU CyOIM3b-
0HKIUIO 11, HO 00BSICHSIOT 9TO TeM, YTO MEPENUCIUKU TPOILYCTUIN
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JIB& OTPULIAHKS, KOI/Ia KOIUPOBaIK 3TU Moiychbl. C TakuM 00bsICHe-
HHUEM TPYJIHO COTJIACUTHCSI, BO-IIEPBBIX, IIOTOMY, UYTO CPEeJ/IM NCTOUHU-
KOB €CTb HE3aBUCHMBIE JIDYT OT JPYyTa, & BO-BTOPBIX, OHO CJIMIIKOM
V2K BHEJIOTUYIECKOe.

JlornueckuM OObSICHEHHEM II€PEUNCIEHHBIX HAMU <«HEIPaBHIb-
HBIX» MOJ/IYCOB fABJIACTCA CJIO2KHOCTD d)OpMa.HI/ISaL[I/H/I OTHOIIIEHU S JIO-
TUYECKOTO CJIEIOBAHUS.

IIpoBemennbIil ana 3 TPAKTATOB BosLus 03B0JIgeT ¢ue/laTh Bhl-
BOJ, O TOM, 9TO JIOTHYECKOE CJIEIOBAHUE CBA3BIBAET B PABHON CTe-
[I€HU ¥ TEPMUHBI U IpeIjIoxKeHns. VIMEHHO y4eT CBOWCTB TEPMUHOB
(HPOTUBOIOJIOKHBIX, IPOTUBOPEYAIIHX JUOO MOIIMHEHHBIX ) 00bIC-
HseT BBEIEeHNE <HEIPAaBUIbLHLIX», HEOOIE3HAUNMbIX MOJYCOB CHJI-
JIOTU3MOB. Beﬂb Me)KILy TepMHnHaMN1 CyH_[eCTByIOT TE K€ OTHOIIIEe-
HUs, YTO U MEXK/Ly IPOCTBIMU BLICKA3LIBAHUSIME B JIOTUTICCKOM KBa/I-
pare. A IIPOCTBIE BBICKAa3bIBaHUsA BbIpazKalOTCsdA B BUAE CJIO2KHBIX,
YCJIOBHBIX, HeCA B cebe pa3snoobpasue CBOMCTB TepMUHOB. Bosunmii e
CIUTaeT, 4YTO CTONYEeCKasd N apuCTOoTe/JIeBCKasd CUJIJIOTUCTUKa UMEIOT
NPUHIUIHAILHOE OTJINYHE U MPEIIPUHIMACT HEMAJO YCHJINiM, 9TO-
OBl JI0Ka3aTh 00pPATHOE — UX B3AMMOCBSI3b.
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Jloruka pyHKIIMOHAJIHLHOTO
cJIeJIOBaHUHA

B. . IITATAK

ABSTRACT. The aim of this paper is formulation of a notion of
functional consequence and it’s axiomatisation. Problem of completeness
is still open.

Keywords: grounds of logic, functional consequence

Hu nans xoro me cekper, YTO Hallle HHTYUTUBHOE MOHUMAaHUE U
yrnoTpebsieHne B SI3bIKE JIOTUYECKON CBA3KU <«ECJ/H. .., TO...» OT-
JIMYHO OT CMBICJIa CBA3KU MaTePUAJIbHON uMIInkauu. Kejm 661 510
OBLIO HE TaK, TO B CUJIy IIPOTUBOPEUYMBOCTU €CTECTBEHHOI'O SI3BIKA
MBI JaBHO mpunuim ObI K BBIBOAY, uTo JlyHa crenana u3 3ejieHOTO
coipa. HemapoMm, oObsicHAS CTyneHTaM, UTO M3 JIOXKHBIX IOCHLIOK
B KJIACCHUYECKOIl JIOTUKE CJIEJyeT BCE YTO YIOJHO, HATAJIKHBAEIIbCS
Ha HernoHuMaHue u HenoBepue. CtpemyieHne 60jiee TOTHO IKCILIUIU-
pPOBATh YCJIOBHYIO CBSA3b U JIOIMYECKOE CJI€JIOBAHNE IIPUBEJIO K I10-
CTPOEHWIO MHOTUX HEKJIACCUYIECKUX JIOrukK. V3 Hux Gojiee BCEro Ha
CIIyXy pejieBaHTHbIE JIOTUKU. K COKAJIEHUIO, UX CEMAHTUKA JAJICKa
OT TPO3PAYHOCTH, UTO JIAET MUIILY JJIsl CIPABEJINBON KPUTHUKH.

[TomuMmo oTHOIIIEHNST PEJIEBAHTHOCTU HHTYUTUBHOE IOHUMAHNE YC-
JIOBHO CBSI3U UMEET Y€PThI TPUIUHHON Wi (DYHKITHOHAJIBHOMN CBsI-
3u. B macroseir paboTe Mbl XOTHM CHOPMYJIUPOBATE OIXO K I0-
CTPOEHUIO JIOTMKH HA OCHOBE MMEHHO (DYHKITHOHAJBHOTO IIOHUMAHWST
CJIe/IOBaHUS.

B nmepBoM npubim:KeHNM MOXKHO HPUHATDL, 9TO u3 A ¢ynryuo-
HaAvHO caedyem B, ecau u moavko ecau cyuecmsyem @GyHKUUA
f, xomopas nozsoasem 6 xascdoli MoOeAU HG OCHOBAHUU 3HAUEHUA
popmyavt A sviuucasumo sHaverue Gopmyav, B.

Pa6ora Bemosnena npu nopuep:xkke PTH®, rpant Ne 11-03-00761a.
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MpbI 110Ka HUKaK He KOHKPETU3UPOBAJIN S3bIK U MOHATHE MOJIEIH,
IIOCKOJIBKY XOTUM, UTOOBLI Halle OyyIee ompejeienne ObLIO MaK-
CUMAJILHO OOIIMM.

OueBWjIHO, YTO TMOHSITHE (DYHKIIMOHAJIBHOTO CJIEIOBAHUS He
COBIA/IAET C KJIACCUYECKUM. Fciin B3ATD SI3bIK 1 CEMAHTUKY KJIACCHU-
YeCcKOH JIOTUKI BI)ICK&BE)IB&HI/IIU/I7 TO MBI Cpal3y HOJIyYHUM P «IIapa-
JIOKCAJIbHBIX» (DYHKIIMOHAJIBHBIX ciiefoBanuii. Hamnpumep, corsracuo
HallleMy ompejiesiennto, u3 A cieayer —A, TOCKOJBKY, €CJIu
M3BECTHO MCTHUHHOCTHOE 3HadeHue (hopmyiabl A, To 3HaueHne ¢Gop-
MyJIBI A OTIpesIeIsieTcst OMHO3HAYHO. DTO «IMapaIoKCaATbLHO» JIUIID
€ TOYKU 3PEHUS KJIACCUIECKOM JIOTUKN, HO B OOBIJICHHOM yIIOoTpeb.Te-
HUU S3bIKA IPUMEPhI TAKOTO CJIEIOBAHUS BCTPEUAIOTCS Ha KAXKJIOM
mary. Ecian kKomy-mnbo ckazaTh, 9T0 A — UCTUHHO, W CIPOCUTH O
3HaYeHun — A, TO B OTBET MBI yCIbINM, 9T0 A — jmoxkno. B jgan-
HOM CJjIydae pedb ujaerT He 00 yTBEPXKJEHUU, 9TO UMeeT MecTo A,
a JINMIb O TOM, 9TO 3HaYeHWe —A JIETKO BBIYUCIUTD, KOJb CKOPO
u3BecTHO 3HaveHwe A. B To ke BpeMmsi DyHKIMOHAJBHOE TTOHUMA~
HUE CJIEJIOBAHUS OYEBUIHBIM 00Pa30M 00JIa/IaeT U Psi/IOM MOJIE3HBIX
CBOICTB, KOTOPBIMHU He 00JIaaeT KIaCcCUIecKasl JIOTUKa, HAIIPUMED,
oHo 6okupyer cirenosanne A A —A = B.

MBI HEe XOTUM OTPAHUIUBATHCS SI3BIKOM U CEMAHTUKON KIACCUIe-
CKOIl JIOTWKH, ITOCKOJIBKY OHa ObLia CO3JaHa JJIsl PEIeHHs COBCEM
Japyrux 3aja4. BMecto aroro paccMorpum 60j1ee aOCTPAKTHBIN S3bIK
u Oojiee aOCTPAKTHYIO CEMAHTUKY, KOTOPbIE, IIPU HEOOXOIMMOCTH,
MOTYT OBITh &JIAITUPOBAHBI JJIsI PA3IUIHBIX YACTHBIX CJIYJacB.

Vcxomubie cuMBOJTBI
1. z,y,2,... € Var — MHOXKeCTBO ITlepeMEHHBIX A3bIKA;

2. F'* GI,H" ... — MHOYeCTBO CBSI30K sI3bIKa, I'JIe 1, j, U — WH-
JIEKCHI, YKA3bIBAIOIINE HA MECTHOCTDH CBI30K;

3. ), ( — ckobku.
P opmyJIbl
1. Kaxmas nepememntast a3bIKa €CTh (hopMyia;

2. Ecm Aq,...,A; — dopmyssl, a F* — j-MecTHast CBsI3Ka, TO
Fl(Ala s >AZ) o (bOpMyﬂa;

3. Huuro npyroe ¢dpopmyiioit He siBsieTcs.
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Monenn

Mogenbio Hatero s3bika, Oymaem HaswbBaTh napy M = < D, I >,
riae D — Herycroe MHOXKecTBO, a I — (yHKIUS UHTEPIPETAINH,
COIIOCTABJISIIONIAs KAKJ0# JIOrMUecKoii cBs3Ke F! HEKOTOpyIO ole-
pammmo [(F): D x ...'! x D — D.

Ouenku

MmuoxkectBoMm oreHoK Val B mogenn M Oynem HAa3bIBATD MHOXKE-
crBO Beex dbynxumit uz Var 8 D, r.e. Val = DV,

3HadyeHne popMyJibl B MOAEIN

st dukcupoBanunoit mojiesiu M = < D, I > 3nadyenue HopmMyIibl
A upu onenke v € Val onpejesnsiercss 04eBUIHBIM 00pa30M:

1. |z|y = v(z), eciin & — nepemenHast;

7 _ % .

2. |F" (A1, ..., A = I(F)(|A1lvy - -5 | Ailw)-

Temepb MBI TOTOBBI K TOMY, YTOOBI CTPOT'O OIPEIEIUTD IEHTPAJIb-
HOe ToHsITHe BYHKIMOHAJBHOTO cienoBanus I ||= A, tne I' — ko-
HEIHOE MHOXKECTBO dopmys, a A — dopmyna. Orpanndenne JIuIib
KOHEYIHBIMU MHO2KECTBaMU He€ fABJIACTCA INPUHIUIINAJIbHBIM W ITOHA-

THE CJIeJOBAHMS MOYKET OBITH JIET'KO 0000IEHO Ha OECKOHETHBIH CIIy-
qaii.

Hs mmoorcecmsa gopmya I' = {By,..., By} Pynkyuonasvro
caedyem gopmysra A, ecau u moavko ecau 0As Kasicdoti modeau M
cywecmsyem maxas Gynkyus f, wmo das scarot oyenku v € Val
umeem mecmo |Aly = f(|Bily,---,|Bnlv)-

{B1,...,Bp} ||= A & VMIfYu(|Aly = f(|Bilvs-- - |Bnlv))

Jlerko mpoBepUTH, UTO OINPEJIeIEHHOE HAMU OTHOIeHNE (PYyHKIU-
OHAJIBHOT'O CJIEJIOBAHUS YJIOBJIETBOPSIET U3BECTHBIM ycjioBusiM Tap-
CKOr'0:

1. Ecm Ael, ol ||= A4;
2. Ecm||=Aul CA, 10 A= A4;
3. EcmuT'|=BulU{B}||=A4, oI |=A.
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B sonosienne K 9ToMy OTHOIIEHHE (DYHKIMOHAJBLHOIO CJIeI0Ba~
HUsl SBJISIETCSI CTPYKTYPHBIM, T.e. 13 I ||= A caenyer e(T) ||= e(A),
IJie € — IOJICTAaHOBKA Ha MHOXKecTBe (hOPMYJI A3bIKA.

DTO O3HAYAET, YTO OLPEJEICHHOe HAMH OTHOIICHHE CJICJ0BAHMUSI
3a/1a€T JIOTUKY B cMbIcsie Tapekoro.

CJe/1yoIM eCTeCTBEHHBIM MIAINOM JIOJI?KHA CTaTh AKCHOMATU3a~
st OTHOIIEHNsT (DYHKIMOHAIBHOTO CJIeIOBAHMSL.

[TpaBaonoO6HBIM KaH/MIATOM Ha AKCHMOMATU3AIMIO SIBJISTIOTCS
CJIEJLYIOIIUE J[BE CXEMBI AKCHOM U OJIHO IPABHJIO:

Az 1TUAIFA

Az 2T U{Ay,..., A} IF F™(Aq, ..., Ay) — JUis KaxKJI0#i CBSI3KI
F"™ a3mika

IIpasuno: I'lF B; TU{B}IFA = T'lF A

OrmpeiesieHHOE TaK OTHOIIEHHUE |- TPUBUAIBLHBIM 00pa30M paspe-
muMo. CyIecTByeT MpOoCTOi CHHTAKCHYEeCKUN KpUTEPHil, KOTOPBIi
03BOJIsleT onpejenuTsb, korma ' |F A umeer mecro, a Korja Her.
Dopmysmupyercst oH ciegytomum obpasom. Iycrs Vars(C) — muo-
JKECTBO BCeX IlepeMeHHbIX, Bxogdammx B dopmyay C. Torma
{Bi,...,Bn} |F A, ecan u ToabKO eciu cyiecTByeT Takast popmMysia
C, aro Vars(C) C {x1,...,x,}, u dopmyna A rpadbudecku paBHa
pesyJibTary ojHOBpeMeHHOM nojcranoBku C[B1/x1,. .., By /xy).

Jlerko mpoBepuUTh, UTO I OTHOIIEHU |- mMeeT MecTo TeopeMa
o HenporusopeunsoctH, T.e. ecau L' IF A, ro ' ||= A.

Ha Bompoc o 1ojiHoTe TpeIoXKeHHON aKCHOMATUKH OTHOCUTE b
HO (DYHKIMOHAIBHOTO CJIeJI0OBAHUsI OTBETUTDL CJIoyKHee. VIcxos u3
COZEPKATEHLHOTO TOHUMAHUSA CJIEJIOBAHNS, €CTh YBEPEHHOCTH, 9TO
cucTeMa IoJIHA, HO JIOKA3aTh 3TO MOKa He yiaaercs. s uwinmocrpa-
[N CJIOKHOCTEH, ¢ KOTOPBIMU IPUXOJUTCH CTAJIKUBATLCS, IIPUBE-
JIEM TIPUMeED.

JIJ1s1 IPOCTOTHI BOBLMEM SA3BIK, B KOTOPOM €CTh BCET'O OJIHA JIBYX-
MeCTHasl CBS3KA.

ITIycts ectb HekoTOpasi ¢popmysna A. Eciu Teopema o moJsiHOTE
nmeer Mecto, T0 A ||= B, ecau u Toapko eciau B rpadudecku pas-
Ha A, wim sBjisiercss 60jiee CI0XKHONU (DOPMYJION, ITOCTPOEHHOI ITy-
TeM OJIHUX JIUIIb KOMOMHAIuil aByxmectHoii cBsisku u A. To ectb
cymecrByer takas dhopmyiaa C, aro Vars(C) = {z}, u bopmyna B
rpaduuecku pasHa C[A/z]. Ho mokasarb 310 He yuaercs.
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MozkHO 1OKa3aTh, YTO OTHOIIEHUE ||= 00J1alaeT MHOTUMHU CBOii-
CTBaMU, OITBEPKIAIONUMHE ITOJTHOTY (DYyHKIIMOHAILHON JIOTUKHU OT-
HOCHUTEJIbHO TPEJJIOKEHHON CEeMaHTUKH.

Hanpuwmep, ecin A ||= B, 1o Var(A) = Var(B), Kak u JJ0J2KHO
ObITH B ciaydae, ecin gopmyiia B rpadudeckn paBHa pe3yabTaTy
HekoTopoii nojcranosku C[A/x].

Ecsm mocpencrsom Len(A) obosnaunts qmmy dhopmyisr A, T.e.
YUCI0 BXOXKJICHUN B Hee Pas/JUYHbIX NEepeMEeHHbIX, To u3 A = B
crenyer, uro Len(B) kparno Len(A), Kak u JOMKHO OBITH B CIIy-
qae, ecin popmysa B rpadudeckn paBHa HEKOTOPOI MOJICTAHOBKE
C[A/x].

Eciu pymmna dopmynsl A pasua jgyune dhopmyssl B, To 310, B
CJIydae IIOJIHOTBI JIOTUKH, MO2KET UMETH MECTO JIUIIb TOor'Jda, KOr/1a
dopmyna A rpacdudecku pasaa dpopmyse B. Ho sroro jokazarh He
OJTy IaeTCH.

MOoKHO BBICKA3aTh MPEJINTOJIOKEHNE, YTO CJIOKHOCTH, C KOTOPbI-
MU I[IPUIIJIOCH CTOJIKHYTbLCs, CBA3aHbl C KAKUMU-TO d)yH‘Z[aMeHTaJIb-
HBIMU CBOHCTBAMU HUCCJIELYEMOI ITPOOJIEMHOM 00JIaCTH, XOTS HEIb3sT
UCKJIIOYUTH U TOTO, YTO PEIIeHNEe OKAXKETCs OYEHb IPOCTHIM.

Bompoc 0 10HOTE IOCTPOEHHOIO HUCYUCJIEHUSI OTHOCUTEIHHO
(bYHKIMOHATIBLHOTO CJIEIOBAHES OCTAETCS OTKPBLITHIM.
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As editor of the very influential anthology From Frege to
Godel [104] (hereafter FETG), historian of logic Jean van Heijenoort
(1912-1986) did as much as anyone to canonize as historiographical
truism the conception, initially propounded by Bertrand Russell
(1872-1970), that modern logic began with the publication in 1879
of the Begriffsschrift |24] of Gottlob Frege (1848-1925), and thereby
establishing Frege as the founder of modern logic. Van Heijeno-
ort [104, p. vi] did this by relegating, as a minor sidelight in the
history of logic, perhaps “interesting in itself” but of little historical
impact, the tradition of algebraic logic of George Boole (1815-1864),
Augustus De Morgan (1806-1871), Charles Sanders Peirce (1839-
1914), William Stanley Jevons (1835-1882), John Venn (1834-1923),
and Ernst Schroder (1841-1902).

The attitudes of Frege, as expressed, e.g., in his review of Schro-
der’s magnum opus (see, e.g. [21]), and Edmund Husserl (1859
1938) (see, e.g. [43]) toward algebraic logic were more strongly nega-
tive than even Russell’s or van Heijenoort’s. We recall, for example,

! A complete and detailed account of the historical and technical background
for this survey is available at: http://www.cspeirce.com/menu/library/
aboutcsp/anellis/csp-frege-revolu.pdf.
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the chastisement by Schroder’s student Andreas Heinrich
Voigt (1860-1940) [109] of Husserl’s assertion in “Der Folgerungscal-
cul und die Inhaltslogik” [43, p. 171] that algebraic logic is not logic,
and Frege’s ire at Husserl for regarding Schréder, rather than Frege,
as the first in Germany to work in symbolic logic. Not only that;
Voigt pointed out that much of what Husserl claimed as original for
his own work in logic was already to be found in Frege and Peirce.

In his review of the first volume of Schréder’s Vorlesungen iber
die Algebra der Logik |90], Frege [29, p. 452] wrote that: “Alles dies
ist sehr anschaulich, unbezweifelbar; nur schade: es ist unfruchtbar,
und es ist keine Logik.” [All this is very intuitive, undoubtedly; just
a shame: it is unfruitful, and it is no logic.|

Russell was one of the most enthusiastic early supporters of Frege
and contributed significantly to the conception of Frege as the ori-
ginator of modern mathematical logic, although he never explicitly
employed the specific term “Fregean revolution”. In his recollections,
he states that many of the ideas that he thought he himself origi-
nated, he later discovered had already been first formulated by Frege
(see, e.g. [34, p. 245|, for Russell’s letter to Louis Couturat (1868
1914) of 25 June 1902), and some others were due to Giuseppe Peano
(1858-1932) or the inspiration of Peano.

Russell’s extant notes and unpublished writings demonstrate that
significant parts of logic that he claimed to have been the first to
discover were already present in the logical writings of Peirce and
Schréder (see [1] and [3] for details)?. With regard to Russell’s claim,
to having invented the logic of relations, he was later obliged to
admit (see |3, p. 281], quoting a letter to Couturat of 2 June 1903)
that Peirce and Schroder had already “treated” of the subject, so
that, in light of his own work, it was unnecessary to “go through”
them.

We also find that Russell not only read Peirce’s “On the Algebra
of Logic” of 1880 [65] and “On the Algebra of Logic: A Contribution
to the Philosophy of Notation” of 1885 [69] and the first volume of
Schroder’s Vorlesungen tiber die Algebra der Logik earlier than his

2Russell’s library, including manuscripts and notes, are held at The Bertrand
Russell Archives, The William Ready Division of Archives and Research
Collections, Mills Memorial Library, McMaster University, Hamilton, Ontario,
Canada.
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statements suggest: there are extant notes for these dating from ca.
1900-1901 (see [1] and [3, p. 282]), and had known the work and
many results even earlier, in the writing of his teacher Alfred North
Whitehead (1861-192), as early as 1898, if not earlier, when reading
the galley proofs of Whitehead’s Treatise of Universal Algebra [110]
of 1898, coming across references again in Peano, and was being
warned by Couturat not to short-change the work of the algebraic
logicians (see [3] for details).

What historiography of logic calls the “Fregean revolution” was
articulated in detail by Jean van Heijenoort.

In FFTG [104], and which historiography of logic has for long
taken as embracing all of the significant work in mathematical logic,
van Heijenoort described Frege’s Begriffsschrift of 1879 [24] as of
singular significance for the history of logic, comparable, if at all,
only with Aristotle’s Prior Analytics, as opening “a great epoch in
the history of logic...” [104, p. vi]. In his posthumously published
“Historical Development of Modern Logic” [106], originally written
in 1974, he makes the point more forcefully still of the singular
and unmatched significance of Frege and his Begriffsschrift booklet
of a mere 88 pages; he began this essay with the unequivocal and
unconditional declaration [106, p. 242] that: “Modern logic began
in 1879, the year in which Gottlob Frege (1848-1925) published
his Begriffsschrift.” Van Heijenoort goes on to explain [106, p. 242]
that: “In less than ninety pages this booklet presented a number of
discoveries that changed the face of logic. The central achievement
of the work is the theory of quantification; but this could not be
obtained till the traditional decomposition of the proposition into
subject and predicate had been replaced by its analysis into function
and argument(s). A preliminary accomplishment was the proposi-
tional calculus, with a truth-functional definition of the connectives,
including the conditional. Of cardinal importance was the realization
that, if circularity is to be avoided, logical derivations are to be
formal, that is, have to proceed according to rules that are devoid
of any intuitive logical force but simply refer to the typographical
form of the expression; thus the notion of formal system made its
appearance. The rules of quantification theory, as we know them
today, were then introduced. The last part of the book belongs to
the foundations of mathematics, rather than to logic, and presents
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a logical definition of the notion of mathematical sequences. Frege’s
contribution marks one of the sharpest breaks that ever occurred in
the development of a science”.

Frege’s friend and University of Jena colleague Paul Ferdinand
Linke (1876-1955) helped disseminate the concept of a Fregean
revolution, writing, at a time when the ink was barely dry on the
second edition of Whitehead and Russell’s Principia Mathematica
(1925-27) [112], when he wrote [51, pp. 226-227|: “...the great
reformation in logic. . . originated in Germany at the beginning of the
present century. .. was very closely connected, at least at the outset,
with mathematical logic. For at bottom it was but a continuation of
ideas first expressed by the Jena mathematician, Gottlob Frege. This
prominent investigator has been acclaimed by Bertrand Russell to
be the first thinker who correctly understood the nature of numbers.
And thus Frege played an important role in. .. mathematical logic,
among whose founders he must be counted”.

We cannot help but notice a significant gap in the choices of
material included in FFTG — all of the work of the algebraic lo-
gicians are absent, not just for Boole and De Morgan, whose work
began to appear in the 1840s, and for their most influential and
popular followers, Jevons and Venn, whose work appeared in the
critical period of the 1870s up to 1900, and even for the work by
Peirce and Schréder that appeared in the years which FFTG, a work
purporting to completeness, and that despite the fact that FFTG
includes work that refer back, often explicitly, to contributions in
logic by Peirce and Schréder, even while Frege and his work remains
virtually unmentioned in any of the other selections found in FFTG.
The exclusion of Peirce and Schréder in particular from FFTG is
difficult to understand if for no other reason than that their work
is cited by many of the other authors whose work is included, and
in particular is utilized by Leopold Lowenheim (1878-1957) and
Thoralf Albert Skolem (1887-1963), whereas Frege’s work is hardly
cited at all in any of the other works included in FFTG; the most
notable exceptions being the exchange between Russell and Frege
concerning Russell’s discovery of his paradox [104, pp. 124-12§]
and Russell’s references to Frege in his paper of 1908 on theory
of types ([86]; see [104, pp. 150-182]). The work of the algebraic
logicians is excluded because, in van Heijenoort’s estimation, and in
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that of the majority of historians and philosophers — almost all of
whom have since at least the 1920s, accepted this judgment, that the
work of the algebraic logicians falls outside of the Fregean tradition,
and therefore does not belong to modern mathematical logic. Van
Heijenoort makes the distinction as one primarily between algebraic
logicians, most notably Boole, De Morgan, Peirce, and Schréder, and
logicians who worked in quantification theory, first of all Frege, and
with Russell as his most notable follower. For that, the logic that
Frege created, as distinct from algebraic logic, was mathematical
logic.

Hans Sluga [98], following van Heijenoort’s distinction between
followers of Boole and followers of Frege, labels the algebraic logici-
ans “Boolean” and distinguishes them from the “Fregeans”. The most
important member of the Fregeans being Russell, the Booleans in-
cluding not only of course Boole and De Morgan, but logicians
such as Peirce and Schréder who combined, refined, and further
developed the algebraic logic and logic of relations established by
Boole and De Morgan.

Russell, in addition to the strong and well-known influence which
Peano had on him, was a staunch advocate, and indeed one of the
earliest promoters, of the conception of a “Fregean revolution” in
logic, although he himself never explicitly employed the term itself.
Nevertheless, we have such pronouncements, for example in his
manuscript on “Recent Italian Work on the Foundations of Mathema-
tics” of 1901 (see [87, pp. 350-362]) in which he contrasts the con-
ception of the algebraic logicians with that of Hugh MacColl (1837—
1909) and Frege, by writing that: “It has been one of the bad effects
of the analogy with ordinary Algebra that most formal logicians
(with the exception of Frege and Mr. MacColl) have shown more
interest in logical equations than in implication”. This view was
echoed by van Heijenoort, whose chief complaint regarding the al-
gebraic logicians was that they “tried to copy mathematics too
closely, and often artificially” [104, p. vi].

In elaborating the distinguishing characteristics of mathematical
logic and, equivalently, enumerating the innovations which Frege-
allegedly-wrought to create mathematical logic, van Heijenoort (in
“Logic as Calculus and Logic as Language” [105, p. 324]) listed:
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1) a propositional calculus with a truth-functional definition of
connectives, especially the conditional;

2) decomposition of propositions into function and argument in-
stead of into subject and predicate;

3) a quantification theory, based on a system of axioms and
inference rules; and

4) definitions of infinite sequence and natural number in terms
of logical notions (i.e. the logicization of mathematics).

In addition, Frege, according to van Heijenoort and adherents of the
historiographical conception of a “Fregean revolution’

5) presented and clarified the concept of formal system; and

6) made possible and gave a use of logic for philosophical inves-
tigations (especially for philosophy of language).

Moreover, in the undated, unpublished manuscript notes “On the
Frege-Russell Definition of Number”?, van Heijenoort claimed that
Russell was the first to introduce a means for

7) separating singular propositions, such as “Socrates is mortal”
from universal propositions such as “All Greeks are mortal”

among the “Fregeans”. Yet, judging the “Fregean revolution” by the
(seven) supposedly defining characteristics of modern mathematical
logic, we should include Peirce as one of its foremost participants,
if not one of its initiators and leaders. At the very least, we should
count Peirce and Schréder among the “Fregean’s rather than the
‘Booleans’ were they are ordinarily relegated and typically have
been dismissed by such historians as van Heijenoort as largely, if
not entirely, irrelevant to the history of modern mathematical logic,
which is ‘Fregean’ ”.

Donald Gillies [32] is perhaps the leading contemporary adherent
and advocate of the conception of the “Fregean revolution”, and has

3Held in Box 3.8/86-33/2 of Van Heijenoort Nachlaf: Papers, 1946-1983;
Archives of American Mathematics, University Archives, Barker Texas History
Center, University of Texas at Austin.
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emphasized in particular the nature of the revolution a replacement
of the ancient Aristotelian paradigm of logic by the Fregean pa-
radigm. The centerpiece of this shift is the replacement of the sub-
ject—predicate syntax of Aristotelian propositions by the function—
argument syntax offered by Frege (i.e. van Heijenoort’s second crite-
rion). The Booleans are numbered among the Aristotelians because
they adhere to the subject—predicate syntax.

Whereas van Heijenoort and Willard Van Orman Quine (1908-
2000) (see, e.g. [81, p. i]) stressed in particular the third of the
defining characteristics of Fregean or modern mathematical logic,
the development of a quantification theory, Gillies [32] argues in
particular that Boole and the algebraic logicians belong to the Aris-
totelian paradigm, since, he explains, they understood themselves
to be developing that part of Leibniz’s project for establishing a
mathesis universalis by devising an arithmeticization or algebraiciza-
tion of Aristotle’s categorical propositions and therefore of Aristote-
lian syllogistic logic, and therefore retaining, despite innovations in
symbolic notation that they devised, the subject—predicate analysis
of propositions.

What follows is a quick survey of Peirce’s work in logic, devoting
attention to Peirce’s contributions to all seven of the characteristics
that purportedly distinguish the Fregean from the Aristotelian or
Boolean paradigms. While concentrating somewhat on the first,
where new evidence displaces Jan Lukasiewicz (1878-1956), Emil
Leon Post (1897-1954), and Ludwig Wittgenstein (1889-1951) as
the originators of truth tables, and on the third, which most de-
fenders of the conception count as the single most crucial of those
defining characteristics. The replacement of the subject—predicate
syntax with the function—argument syntax is ordinarily accounted
of supreme importance, in particular by those who argue that the
algebraic logic of the “Booleans” is just the symbolization, in algebra-
ic guise, of Aristotelian logic. But the question of the nature of the
quantification theory of Peirce, Oscar Howard Mitchell (1851-1889),
and Schroeder as compared with that of Frege and Russell is tied
up with the ways in which quantification is handled.

The details of the comparison and the mutual translatability
of the two systems is better left for another discussion. Suffice
it here to say that Norbert Wiener (1894-1964) dealt with the
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technicalities in detail in his doctoral thesis for Harvard University
of 1913, A Comparison Between the Treatment of the Algebra of
Relatives by Schréder and that by Whitehead and Russell [113], and
concluded that there is nothing that can be said in the Principia
Mathematica [111] of Whitehead and Russell that cannot, with
equal facility, be said in the Peirce-Schroder calculus, as presented
in Schroder’s Algebra der Logik [90]*. After studying logic with
Josiah Royce (1855-1916) and Peirce’s correspondent Edward V.
Huntington (1874-1952), Wiener went on for post-graduate study
at Cambridge University with Whitehead, and debated with Russell
concerning the results of his doctoral dissertation. Russell claimed
in reply that Wiener considered only “the more conventional parts
of Principia Mathematica” (see [33, p. 130]).

With that in mind, I want to focus attention on the question of
quantification theory without ignoring the other points.

1 Peirce’s propositional calculus with a
truth-functional definition of connectives,
especially the conditional

Consider the following formulas:

Peano—Russell: [(~c D a)D(~a D ¢)]D{(~c D a)D[(c D a) D a|}

Peirce: [(¢—<a)—< (a—<¢)|—<{(c¢—=<a)—<[(¢c—=<a)—=<a]}

Schroder: [(d€a)€(d'€c)|€{((€a)€[(c€a)€d]}

Clearly, for propositional logic, the differences are entirely and
solely notational®.

In the manuscript “On the Algebraic Principles of Formal Logic”%,
written in the autumn of 1879 — the very year in which Frege’s Beg-
riffsschrift appeared, Peirce (see [73, p. 23|) explicitly identified his
“claw” or “hook” of illation (—<) as the “copula of inclusion” and
defined material implication or logical inference, illation, as “lst,
A —< A, whatever A may be. 2nd, If A —< B, and B —< |, then
A —< (.7 From there, he immediately connected his definition with

[33] is an expository survey of Wiener’s thesis. [6, pp. 429-444] reproduces
the introduction and concluding chapter of [113].

®See, e.g. [22] on Peirce’s propositional logic.

SPeirce’s Nachla$ was originally located in Harvard University’s Widener
Library and is now located in Harvard’s Houghton Library, with copies of all
materials located in the Max H. Fisch Library at the Institute for American
Thought, Indiana University—Purdue University at Indianapolis [IUPUI].
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truth-functional logic, by asserting that: “This definition is sufficient
for the purposes of formal logic, although it does not distinguish
between the relation of inclusion and its converse. Were it desirable
thus to distinguish, it would be sufficient to add the real truth or
falsity of A — B, supposing the existence of A”. The following year,
Peirce continued along this route: in “The Algebra of Logic” of 1880
[65, p. 8, 21], he wrote that A — B is explicitly defined as “A
implies B”, and A —< B defines “A does not imply B”.

Moreover, we are able to distinguish universal and particular
propositions, affirmative and negative, according to the following
scheme:

a—<b All A are B
a—<b No A are B
a—<b Some A are B
a—<b Som A are not B

universal affirmative)
universal negative)
particular affirmative)

o~ =

particular negative)

And in 1885 in “On the algebra of logic: a contribution to the
philosophy of notation” |69, p. 184, 186—187|, Peirce sought to re-
define categoricals as hypotheticals and presented a propositional
logic.

In the manuscript fragment “Algebra of Logic (Second Paper)”
written in the summer of 1884, Peirce reiterated his definition of
1880, and explained in greater detail there that: “In order to say ‘If
it is a it is b, let us write a—<b. The formulae relating to the symbol
—< constitute what I have called the algebra of the copula. .. The
proposition a—< b is to be understood as true if either a is false or
b is true, and is only false if a is true while b is false”.

It was at this stage that Peirce undertook the truth-functional
analysis of propositions and of proofs, and also introduced specific
truth-functional considerations, saying that, for v the symbol for
“true” and f the symbol for “false”, the propositions f —<a and
a —<v are true, and either one or the other of v.—~<a or a —<f
are true, depending upon the truth or falsity of a, and going on to

further analyze the truth-functional properties of the “claw””.

"For the historical background for Peirce’s work in truth-functional logic and
his development of truth tables, along with an account of his own work in truth-
functional logic and truth tables for triadic logic, see [3]. For further details, and
an account of Peirce’s truth tables for bivalent logic of 1883-93, see [4].
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In Peirce’s conception, as found in his “Description of a notation
for the logic of relatives...” of 1870 [64], the Aristotelian syllogism
becomes a hypothetical proposition, with material implication as its
main connective; he writes Barbara as

If z—<y,
and y—<z
then z—<z.

In Frege’s Begriffsschrift notation |24, §6] this same argument would

be rendered as
1

Y
x

which, in the familiar Peano-Russell notation, is just [(z D y) e
(y D 2)] D (x D z). Ironically, Schroder, even complained about
what he took to be Peirce’s (and MacColl’s) efforts to base logic on
the propositional calculus, which he called the “MacColl-Peircean
propositional logic” (see [90, I, pp. 89-592] and especially [90, II, p.
276]).

John Shosky [95] distinguished between the truth table technique,
what we typically call truth-functional analysis, from the truth table
device, the arrangement of truth-functional analysis in matrix form,
what we typically call the truth table. In opposition to the canonical
view that the earliest identifiable truth tables were presented, nearly
simultaneously, between 1920 and 1922 by Lukasiewicz 53], Post
[76] and [77], and Wittgenstein [114], Shosky provided an example
of truth tables discovered on the verso of a typescript by Russell
dating from 1912. He neglects the evidence that Peirce had devised
truth tables for a trivalent logic as early as 1902-09 and had worked
out a truth table for the sixteen binary propositional connectives,
the latter based upon the work of Christine Ladd [46, esp. p. 62],
which in turn was based upon the work of Jevons [44, p. 135] (see
[71, 4.262]; see also [49], [23], [15], [103], [115], as well as [49], [4],
and [5]). Moreover, while carrying out his work in 1883-84 on what
was to planned as the second half of the article of 1880 “On the
Algebra of Logic” for the American Journal of Mathematics on the
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algebra of relations, Peirce produced a manuscript “On the Algebra
of Logic” and the accompanying supplement, in which we find what
unequivocally would today be labeled as an indirect or abbreviated

truth table for the formula {((a—<b)—< c¢)—<d}—<e, as follows:

{((a—<by—<c)—<d}—<e
f £ f f—f
f v v f

- - - -V

(see [4]). The whole of the undated eighteen-page manuscript “Logic
of Relatives”, also identified as composed circa 1883-84, is devoted
to a truth-functional analysis of the conditional, which includes the
equivalent, in list form, of the truth-table for x—<y, as follows:

T—<y
is true is false
when when
xr=f y=f ax=v y=fF
T = y=v
T=VvV Yy=v

Peirce also wrote there that: “It is plain that x—< y—< z is false only
ifx=v, (y—z)=f, thatisonlyifx =v,y =v,z=1£f...7

Finally, in the undated manuscript “An Outline Sketch of Syne-
chistic Philosophy” identified as composed in 1893, we have an un-
mistakable example of a truth-table matrix for a proposition and
its negation, as follows:

which is clearly and unmistakably equivalent to the truth-table
matrix for t—< g in the contemporary configuration, expressing the
same values as we note in Peirce’s list in the 1883-84 manuscript
“Logic of Relatives”. That the multiplication matrices are the most
probable inspiration for Peirce’s truth-table matrix is that it appears
alongside matrices for a multiplicative two-term expression of linear
algebra for {i,j} and {i,7 — j}. Indeed, it is virtually the same
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table, and in roughly — i.e., apart from inverting the location within
the respective tables for antecedent and consequent — the same
configuration as that found in the notes, taken in April 1914 by
Thomas Stearns Eliot (1888-1965) in Russell’s Harvard University
logic course (as reproduced at [95, p. 23|), where we have:

p p p
s iy ——
T|F T|F T|F
PVqg 4y T|T|T P->q949y T|T|T ~»PVv~q4q9y T|T|T
F|T|F FIF|T F|T|F

The first published instance by Peirce of a truth-functional analy-
sis which satisfies the conditions for truth tables, but not as yet con-
structed in tabular form, is in Peirce’s 1885 paper “On the Algebra
of Logic: A Contribution to the Philosophy of Notation” [69, p. 189
190] in which he gave a proof, using the truth-table method of what
has come to be known as Peirce’s Law: (A — B) — A) — A, his
“fifth icon”, whose validity he tested using truth-functional analysis.
In an untitled paper written in 1902 as subsequently published
posthumously [71, 260-262]%, Peirce displayed the following table
for three terms, z, y, z, writing v for true and f for false:

where z is the term derived from an [undefined| logical operation on
the terms = and y. In February 1909, while working on his trivalent
logic, Peirce applied the tablular method to various connectives,
for example negation of x, as T, in his Logic Notebook 1865-1909
(see 23]), and with V| F, and L are the truth-values true, false,
and indeterminate or unknown respectively, which he called “limit”?.

8Now identified as “The Simplest Mathematics”; January 1902 (Chapter III.
The Simplest Mathematics (Logic III)). For the truth table matrix, see 71,
4.262].

9Under the title “On Triadic Logic”, the relevant fragment, dated 23 February
1909, was published in [36, p. 217-224].
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Russell’s rendition of Wittgenstein’s tabular definition of negation,
as written out on the verso of a page from Russell’s transcript notes,
using ‘W’ (wahr) and ‘F’ (falsch) (see [95, p. 20]), where the negation
of p is written out by Wittgenstein as p () ¢, with Russell adding
‘=~ p” to yield: p () g =~ pis

Sl I=Ib=ile
o= =|e

Within the same time frame as the work on truth tables of Post,
Lukasiewicz, and Wittgenstein, is the work of Ivan Ivanovich Zhegal-
kin (1896-1947), who, independently provided a Boolean-valued
truth-functional analysis of propositions of propositional logic [117]
and its extension to first-order logic [118], undertaking to apply
truth tables to the formulas of propositional calculus and first-
order predicate calculus. He employed a technique resembling those
employed by Peirce-Mitchell-Schroder, Lowenheim, Skolem, and
Jacques Herbrand (1908-1931) to write out an expansion of logical
polynomials and assigning them Boolean values'©.

2 Decomposition of propositions into function and
argument instead of into subject and predicate

In the opening sentence of his Methods of Logic |81, p. i|, clearly
referring to the year that Frege’s Begriffsschrift was published, Quine
wrote: “Logic is an old subject, and since 1879 it has been a great
one”. J. Brent Crouch [18, p. 155], quoting Quine, takes this as
evidence that historiography continues to hold Frege’s work as se-
minal and the origin of modern mathematical logic, and appears
in the main to concur, saying that Frege’s Begriffsschrift is “one
of the first published accounts of a logical system or calculus with
quantification and a function-argument analysis of propositions.
There can be no doubt as to the importance of these introductions,

10G8ee Part 2, “3. Peirce’s quantification theory, based on a system of axioms
and inference rules” for equations of the logic of relatives as logical polynomials
and the Peirce-Schréder method of expansion of quantified formulas as logical
sums and products.
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and, indeed, Frege’s orientation and advances, if not his particular
system, have proven to be highly significant for much of mathemati-
cal logic and research pertaining to the foundations of mathematics”.
This ignores a considerably important aspect of the history of logic,
and more particularly much of the motivation which the Booleans
had in developing a “symbolical algebra’.

The “Booleans” were well acquainted, from the 1820s onward,
with the most recent French work in function theory of their day, and
although they did not explicitly employ a function-theoretic syntax
in their analysis of propositions, they adopted the French algebraic
approach, favored by Joseph-Louis Lagrange (1736-1813), Adrien-
Marie Legendre (1752-1833), and Augustin-Louis Cauchy (1789-
1857), to functions over the function-argument syntax which Frege
adapted from the analysis, including in particular as found in the
work of his teacher Karl Weierstrass (1815-1897). So there was some
justification in the assertion by Russell that the algebraic logicians
were more concerned with logical equations than with implication!!.

We see this in the way that the Peirceans approached indexed
logical polynomials. It it easier to understand the full implications
when examined from the perspective of quantification theory. But,
as a preliminary, we can consider Peirce’s logic of relations and how
to interpret these function-theoretically.

If an early example is wanted, consider, e.g., Boole’s definition in
An Investigation of the Laws of Thought [12, p. 71]: “Any algebraic
expression involving the symbol x is termed a function of z, and
may be represented under the abbreviated form f(z),” following
which binary functions and n-ary functions are allowed, along with
details for dealing with these as elements of logical equations in a
Boolean-valued universe.

We may summarize the crucial distinctions by describing the core
of Aristotle’s formal logic as a syllogistic logic, or logic of terms, and
the propositions and syllogisms of logic having a subject-predicate
syntax, entirely linguistic, the principle connective for which, the
copula, is the copula of existence, which is metaphysically based

10n the connections between the work in the algebra of functions, or
“operational calculus” and the development of algebraic logic, in particular by
De Morgan and Boole, see, e.g. [47], [48], [79], [80], and [59]. For Boole’s work
in particular on the role of functions in his algebraic logic, see, e.g. [84].
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and concerns the inherence of a property, whose reference is the
predicate, in a subject; Boole’s formal logic as a logic of classes, the
terms of which represent classes, and the copula being the copula
of class inclusion, expressed algebraically; and De Morgan’s formal
logic being a logic of relations whose terms are relata, the copula
for which is a relation, expressed algebraically. It is possible then to
say that Peirce in his development dealt with each of these logics,
Aristotle’s; Boole’s, and De Morgan’s, in turn, and arrived at a
formal logic which combined, and then went beyond, each of these,
by allowing his copula of illation to hold, depending upon context,
for terms of syllogisms, classes, and propositions, and expanding
these to develop a quantification theory as well, in his logic of
relatives.

Gilbert Ryle (1900-1976) although admittedly acknowledging that
the idea of relation and the resulting relational inferences were
“made respectable” by De Morgan nevertheless attributed to Russell,
in The Principles of Mathematics [85] — rather than to Peirce —
their codification and to Russell — rather than to Peirce and Schro-
der — their acceptance, again by Russell in the Principles. Ryle [88,
p. 9-10] wrote: “The potentialities of the xRy relational pattern,
as against the overworked s—p pattern, were soon highly esteemed
by philosophers, who hoped by means of it to order all sorts of
recalitrances in the notions of knowing, believing. ..”.

Mitchell [55] defined indexed logical polynomials, such as ‘l; ;°, as
functions of a class of terms, in which for the logical polynomial F' as
a function of a class of terms a, b, ..., of the universe of discourse U,
F'1is defined as “All U is £ and F'u is defined as “Some U is F”, and
Peirce defined identity in second-order logic on the basis of Leibniz’s
Identity of Indiscernibles, as [; j, meaning that every predicate is
true/false of both 4, j. What Mitchell produces is a refinement of the
notation that Peirce himself had devised for his algebra of relatives
from 1867 forward, enabling the distinction between the terms of
the polynomials by indexing of terms, and adding the index of the
quantifiers ranging over the terms of the polynomials. Mitchell’s
improvements were immediately adopted by Peirce [68] and enabled
Peirce to develop, as we shall see, a first-order quantification theory
fully as expressive as Frege’s.

The necessary apparatus to translate between relational expres-
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sions and functional expresses is provided, in contemporary terms,
by Ramsey’s Maxim (see, e.g. [111, I, p. 27]). Suppose that we have
a binary relation aRb. This is logically equivalent to the function-
theoretic expression R(a,b), where R is a binary function taking
a and b as its arguments. A function is a relation, but a special
kind of relation, then, which associates one element of the domain
(the universe of objects or terms comprising the arguments of the
function) to precisely one element of the range (or codomain, the
universe of objects or terms comprising the values of the function).
So, clearly, Pierce’s logical polynomials expressing relations can be
rewritten in function-theoretical terms.

This takes us to the next point: that among Frege’s creations
that characterize what is different about the mathematical logic
created by Frege and helps define the “Fregean revolution”, viz., a
quantification theory based on a system of axioms and inference
rules.

3 Peirce’s quantification theory based on a system
of axioms and inference rules

Despite numerous historical evidences to the contrary, as has been
suggested as long ago as the 1950s, e.g. by — in chronological order —
George D. W. Berry [11], Richard Beatty [10], and the late Richard
Milton Martin (1916-1985) [54], we still find, even in the most recent
issue of the Peirce Transactions, repetition by J. Brent Crouch [18]
of the old assertion by Quine from his Methods of Logic [81, p.
i]. Crouch [18, p. 155] thus writes: “In the opening sentence of his
Methods of Logic, W. V. O. Quine writes, ‘Logic is an old subject,
and since 1879 it has been a great one’. Quine is referring to the year
in which Gottlob Frege presented his Begriffschrift, or ‘concept—
script’, one of the first published accounts of a logical system or
calculus with quantification and a function—argument analysis of
propositions. There can be no doubt as to the importance of these
introductions, and, indeed, Frege’s orientation and advances, if not
his particular system, have proven to be highly significant for much
of mathematical logic and research pertaining to the foundations of
mathematics”. And this despite the fact that Quine himself eventual-
ly repudiated this assertion, long before it came to the attention of
Crouch. Quine himself, that is, ultimately acknowledged in 1985 [82]
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and again in 1995 [83] that Peirce had developed a quantification
theory just a few years after Frege. More accurately, Quine began
developing a quantification theory more than a decade prior to the
publication of Frege’s Begriffsschrift of 1879 [24], but admittedly
did not have a fully developed quantification theory until 1885, six
years after the appearance of the Begriffsschrift.

Peirce’s efforts to develop what was to become his first-order
quantification theory in his 1883 “The Logic of Relatives” [68] begun
at least as early as 1867, in his “On an Improvement in Boole’s
Calculus of Logic” [63] and further enhanced by the notational
innovations by O. H. Mitchell in his “On a New Algebra of Logic”
of 1883 [55], and more fully articulated and perfected two years
later in Peirce’s “On the Algebra of Logic: A Contribution to the
Philosophy of Notation” [69] in which we have not only a first-order
quantification theory but also a second-order quantification theory,
the latter admittedly not yet as well developed as the first-order
theory. But even more importantly that Pierce’s system dominated
logic in the final decades of the nineteenth century and first two
decades of the twentieth largely through the efforts of Schroder,
in particular in his magnum opus, Vorlesungen iber die Algebra
der Logik [90], whereas Frege’s work exerted scant influence'?, and
that largely negative, until brought to the attention of the wider
community by Russell, beginning with his Principles of Mathematics
of 1903 [85], largely through the introduction of and efforts to cir-
cumvent or solve the Russell paradox. Thus, by 1885, Peirce had not
only a fully developed first-order theory, which he called the icon

12(14] collects and provides English translations of most of the reviews of the
Begriffsschrift that appeared immediately following its publication and gives
the canonical view of the reception of Frege’s Begriffsschrift [14, p. 15-20].
Most of those reviews, like Venn’s [107], were only a few pages long, if that, and
emphasized the “cumbrousness” of the notation and lack of originality of the
contents. The most extensive and what was that of Schroder [89], which remarks
upon the lack of originality and undertakes a detailed discussion of the contents
as compared with his own work and the work of Peirce, criticizing in particular
Frege’s failure to familiarize himself with the work of the algebraic logicians.
Schréder’s review sparked a literary battle between himself and Frege and their
respective defenders. [99] advances the conception that Frege’s reputation was
established by Russell, while [108] argues that Frege’s Begriffsschrift received
a respectable amount of attention after its appearance in consideration of the
fact of its authorship by an investigator making his first entry into the field.
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of the second intention, but a good beginning at a second-order
theory, as found in his “On the Algebra of Logic: A Contribution to
the Philosophy of Notation” [69].

The final version of Peirce’s first-order theory uses indices for
enumerating and distinguishing the objects considered in the
Boolean part of an equation as well as indices for quantifiers, a
concept taken from Mitchell. Peirce denoted the existential and
universal quantifiers by ‘¥;” and ‘II;” respectively, as logical sums
and products, and individual variables i, j, ..., are assigned to both
quantifiers and predicates, that is, to both quantifiers and to the
distinct terms of the logical polynomials of the Boolean part of
the equation. He then wrote ‘l; ;7 for ‘i is the lover of j'. Then
“Everybody loves somebody” is written in Peirce’s quantified logic
of relatives as II;3;l; ; i.e. as “Everybody is the lover of somebody™.
In Peirce’s own exact expression, as found in his “On the Logic of
Relatives” [47, p. 200], we have “II;3;l; ; > 0 means that everything
is a lover of something”. That is, Peirce defined the existential and
universal quantifiers by ‘3;’ and ‘II;’ respectively, as logical sums
and products, e.g., ¥;x; = x; +x; + k..., and Iz, = z;3x;3wy,
and individual variables i, j, k, ..., are assigned both to quantifiers
and predicates. In the Peano—Russell notation these are of course
(Fz)F(x) = F(xz;) V F(xj) V F(xy) and are (Vo)F(xz) = F(x;) o
F(x;) @ F(x,) respectively.

The difference between the Peirce-Mitchell-Schréder formulation,
then, of quantified propositions is purely cosmetic, and both are
significantly notationally simpler than Frege’s. Frege’s rendition of
the proposition “For all z, if z is F', then z is G”, i.e. (Vx)[F(x) D
G(z)], for example, is

T %0

Not only that; recently, Calixto Badesa [8], [9] and Geraldine
Brady [13] traced the details of the development of the origins
of the special branches of modern mathematical logic known as
model theory, which is concerned with the properties of consistency,
completeness, and independence of mathematical theories including
of course the various logical systems, and proof theory, concerned
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with studying the soundness of proofs within a mathematical or
logical system. This route runs from Peirce and his student Mitchell,
through Schréder to Lowenheim, Skolem, and — I would add —
Herbrand. It was based upon the Peirce-Mitchell technique for eli-
mination of quantifiers by quantifier expansion that the Lowenheim-
Skolem Theorem [LST]| allows logicians to determine the validity
within a theory of the formulas of the theory and is in turn the
basis for Herbrand’s Fundamental Theorem [FT| which can best be
understood as a strong version of LST!3,

Model theory, and especially LST, developed in large measure
from Léwenheim’s 1915 “Uber Moglichkeiten im Relativkalkul” [52],
Skolem’s 1920 “Logisch-kombinatorische Untersuchungen iiber die
Erfiillbarkeit oder Beweisbarkeit mathematischer Sétze. ..” [96] and
Herbrand’s 1930 doctoral thesis Recherches sur la théorie des dé-
monstration [40], especially its fifth chapter, using Peirce and Schro-
der’s techniques. Proof theory and especially FT arose in the the
work of Herbrand [40] studying the work of Hilbert, using Peirce
and Schroder’s techniques and starting from the work of Lowenheim
and Skolem, and most especially of Lowenheim. Meanwhile Alfred
Tarski (1902—1983) inspired by the work of Peirce and Schroder,
and Tarski’s students, advanced algebraic logic, beginning in 1941
(see [101]; see also [3], [4], [7]) giving us Tarski’s and Steven Givant’s
work (in particular in their Formalization of Set Theory without
Variables [102] on Peirce’s Fundamental Theorem (see [3]). Tarski’s
doctoral thesis (see [100]) displayed a keen awareness of Schroder’s
work; and both he [100] and Cooper Harold Langford (1895—1964)
(see [50]) used the Peirce-Schroder quantifier elimination method
as found in the work of Lowenheim and Skolem, although Langford
gave no indication that he was aware of the work of either Lowenheim
or Skolem (see [56, p. 248]). Tarski [101, p. 73-74] is very explicit
in clearly expressing the influence and inspiration of Schroder, and
especially of Peirce, as the origin of his own work.

The original version of what came to be known as LST as stated
by Lowenheim [52, p. 450, §2, p. Satz 2| is simply that: If a well-
formed formula of first-order predicate logic is satisfiable, then it
is No-satisfiable. Not only that: in the manuscript “The Logic of
Relatives: Qualitative and Quantitative” of 1886 Peirce himself is

1312] includes a discussion of the relation of FT to LST.
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making use of what is essentially a finite version of LST (see [74,
p. 374] and the associated note at [74, p. 464, n. 374.31-36|), that

If F is satisfiable in every domain, then F is Wg-satisfiable;
that is:
If F is n-satisfiable, then F is (n + 1)-satisfiable

and, indeed, his proof was in all respects similar to that which later
appeared in Lowenheim’s 1915 paper [52|, where, for any k < A, a
product vanishes (i.e. is satisfiable), and its ! term vanishes. In
its most modern and strict form the LST says that: For a k-ary
universe, a well-formed formula F is Rg-satisfiable if it is k-valid
for every finite k, provided there is no finite domain in which it is
inwvalid.

Herbrand’s FT was developed in order to answer the question:
what finite sense can generally be ascribed to the truth property of
a formula with quantifiers, particularly the existential quantifier, in
an infinite universe? The modern statement of FT is: For some
formula F' of classical quantification theory, an infinite sequence of
quantifier-free formulas Iy, Fs, ..., can be effectively generated, for
F provable in (any standard) quantification theory, if and only if
there exists a k such that F is (sententially) valid; and a proof of F
can be obtained from Fi;.

For both LST and FT the elimination of quantifiers carried out
as expansion in terms of logical sums and products, as defined
by Mitchell-Peirce-Schroder, is an essential tool. Moreover, it was
precisely the Mitchell-Peirce—Schréder definition, in particular as
articulated by Schréder in his Algebra der Logik, that provided this
tool for Lowenheim, Skolem, and Herbrand.

4 Peirce’s definition of infinite sequence and natural
number in terms of logical notions (i.e. the
logicization of mathematics)

Frege developed his theory of sequences defined in terms of logical
notions in the third and final part of the Begriffsschrift |24, th.
II1, §§23-31|, giving us first the ancestral relation and then the
proper ancestral, the latter required in order to guarantee that the
sequences arrived at are well-ordered. With the ancestral proper he
is finally able to define mathematical induction as well.
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In “On the Logic of Number” of 1881 [66] Peirce set forth an
axiomatization of number theory, starting from his definition of
finite set, to obtain natural numbers. Given a set N and R a relation
on N, with 1 an element of N; with definitions of minimum, maxi-
mum, and predecessor with respect to R and N given, Peirce’s
axioms in modern terminology are:

1. N is partially ordered by R.

2. N is connected by R.

3. N is closed with respect to predecessors.

4. 1 is the minimum element of N; N has no maximum.

5. Mathematical induction holds for .

It is in this context important to consider Sluga’s testimony [97,
p. 96-180] that it took Frege five years beyond the completion of
date 18 December 1897 for the Begriffschrift to provide the promised
elucidation of the concept of number following his recognition that
there are logical objects and realizing that he had not successfully
incorporated that recognition into the Begriffsschrift. Certainly, if
Pierce in 1881 had not yet developed a complete and coherent
logical theory of number, neither, then, had Frege before 1884 in
Die Grundlagen der Arithmetik [28].

The only significant differences between the axiomatization of
number theory by Richard Dedekind (1831—1914) in Was sind und
was sollen die Zahlen [20] and Pierce’s was that Dedekind started
from infinite sets rather than finite sets in defining natural numbers,
and that Dedekind is explicitly and specifically concerned with the
real number continuum, that is, with infinite sets. This is because
Peirce rejected the real continuum in favor of Leibnizian infinitesi-
mals. Moreover, Peirce rejected transfinite sets maintaining the po-
sition that Cantor and Dedekind were unable to logically support
the construction of the actual infinite, and that only the potential
infinite could be established logically'4. Nevertheless, Dedekind’s set

YMFor discussions of Peirce’s criticisms of Cantor’s and Dedekind’s set theory
see e.g. [19] and [57].
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theory and Peirce’s and consequently their respective axiomatiza-
tions of number theory are equivalent. This equivalence of Peirce’s
axiomatization of natural numbers to that of Dedekind (as well
as that of Giuseppe Peano’s 1889 Arithmetices principia [60]) is
demonstrated by Paul Bartram Shields (in [93] and [94]). The si-
milarities between Peirce’s axiom system and Dedekind’s led Peirce
to accuse Dedekind of plagiarizing his “Logic of Number”. Francesco
Gana [31] examined Peirce’ claim against Dedekind and concluded
that it was unjustified, that Dedekind was unfamiliar with Peirce’s
work.

Peirce did not turn his attention specifically and explicitly to
infinite sets until engaging and studying the work of Dedekind and
Georg Cantor (1845—1918), especially Cantor, and did not publish
any of his further work in detail, although he did offer some hints
in publications such as his “The Regenerated Logic” of 1896 [70]'°.

The technical centerpiece of Dedekind’s mathematical work was
in number theory, especially algebraic number theory. His primary
motivation was to provide a foundation for mathematics and in
particular to find a rigorous definition of real numbers and of the
real-number continuum upon which to establish mathematical analy-
sis in the style of Karl Weierstrass. This means that he sought
to axiomatize the theory of numbers based upon that rigorous defi-
nition of the real numbers and the construction of the real number
system and the continuum which could be employed in defining
the theory of limits of a function for use in the differential and
integral calculus, real analysis, and related areas of function theory.
His concern, in short, was with the rigorization and arithmetization
of analysis.

For Peirce, on the other hand, the object behind his axiomatiza-
tion of the system of natural numbers was stated in “On the Logic
of Number” [66, p. 85| as establishing that “elementary propositions
concerning number. .. are rendered [true| by the usual demonstra-
tions”. He therefore undertook “to show that they are strictly syllo-
gistic consequences from a few primary propositions”, and he as-
serted “the logical origin of these latter, which I here regard as
definitions”, but for the time being takes as given.

15Some of Peirce’s published writings and manuscripts relating to
mathematics, including set theory, have recently appeared in [75].
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In short. Peirce here wants to establish that the system of natural
numbers can be developed axiomatically by deductive methods (i.e.
“syllogistically”) applying his logic of relations and that the system
of natural numbers can be constructed by this means on the basis
of some logical definitions'®.

Whether this is tantamount, from the philosopher’s standpoint,
to the logicism of Frege has been the subject of considerable debate
and likewise depends upon whether one distinguishes, e.g., between

logicism and “protologicism”!7.

5 Peirce’s presentation and clarification of the
concept of formal system

I would suggest that, even if Peirce nowhere formally and explicitly
set forth his conception of a formal system, it is present and implicit
in much of his work, in “On the Logic of Number” [66] for example,
in the explication of the purpose of his project of deducing, in a
logically coherent and explicit manner, and in strict accordance with
deductive inference rules on the basis of a few essential and carefully
chosen and well-defined “primary propositions” — definitions, and
the propositions requisite for deriving and expressing the elementary
propositions — axioms — of mathematics concerning numbers.

We consider the assertion by Geraldine Brady, who wrote in From
Peirce to Skolem [13, p. 14] of Peirce’s “failure to provide a formal
system of logic, in the sense of Frege’s. The motivation to create
a formal system is lacking in Peirce...”, and he thus “made no
attempt at an all-encompassing formal system”. We are constrained
to admit that there is in Peirce no one set of axioms by which to
derive all of logic, still less, all of mathematics. Rather, what we
have is an on-going experiment in developing the basis of a logic
that answers to specific purposes and has as its ultimate goal the
creation of a calculus that serves as a tool for the wider conception

16We understand, here, however, that by the time he wrote those lines, Peirce
had already translated syllogisms as implications within his algebraic logic (see
“Peirce’s propositional calculus with a truth-functional definition of connectives,
especially the conditional”).

"There is a vast literature on the question of whether or not Peirce was or
was not a logicist, and, if so, to what extent; part of a lengthy and continuing
debate, [35], [41] [58], and [21] are among a very small sampling of the more
recent entries in this discussion.
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of logic as a theory of signs. Rephrased, Peirce did not, either in one
complete and coherent work or even over time, produce a single, all-
encompassing formal system; rather, he produced a series of formal
systems, often informally presented. Moreover, these systems, much
like the systems of his predecessors and colleagues, most notably De
Morgan, Boole, and Schrioder, worked not with a universal universe
of discourse, or universal domain, such as Frege’s Universum, but
with specific universes of discourse. Any one of his formal systems,
that is, applied to what Schréder termed a Gebiet. In other words,
Peirce presented formal systems each one of which was, in Schroder’s
terminology, a Gebietkalkul. (This is the basis of the discussion
between Peano and Schrioder of the comparative values of Peano’s
pasigraphy and Peirce’s logical system!®.)

6 Peirce’s logic and semiotics, making possible, and
giving, a use of logic for philosophical
investigations (especially for philosophy of
language)

Van Heijenoort’s understanding of Frege’s conception of application
of his logical theory for philosophical investigations and in particular
for philosophy of language can be seen as two-fold, although van
Heijenoort in particular instances envisioned it in terms of analytic
philosophy. On the one hand, Frege’s logicist program was under-
stood as the centerpiece, and concerned the articulation of sciences,
mathematics included, developed within the structure of the logical
theory; on the other hand, it is understood more broadly as deve-
loping the logical theory as a universal language.

Distinguishing logic as calculus and logic as language van Heijeno-
ort [104, p. 1-2] (see also [105]), taking his cue directly from Frege
(see |24, p. XI]) understood the “Booleans” or algebraic logicians
as concerned to treat logic as a mere calculus (see [25], [26], [27],
[29]), whereas Frege and the “Fregeans” see their logic to be both a
calculus and a language, but first and foremost as a language. It is in
this regard that Frege (in [29]) criticized Schroder, although he had
the entire algebraic tradition in mind, from Boole to Schroder (see

18See Schroder [91] and [92], responding to specific Peano’s claim, at [61, p.
52|, and in general to the work of Peano and his school in their publications in
the Rivista di matematiche and the Formulario; see also [62]).
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[25], [26] [27], [29]). This was in response to Schrdder’s assertion,
in his review of 1880 of Frege’s Begriffsschrift, that Frege’s system
“does not differ essentially from Boole’s formula language”, adding:
“With regard to its major content the Begriffsschrift could actually
be considered a transcription of the Boolean formula language” 89,
p. 83]19.

As early as 1865 Peirce defined logic as the science of the con-
ditions which enable symbols in general to refer to objects?’. For
Peirce (as expressed in “The Nature of Mathematics” of ca. 1895;
see |75, p. 7]) “Logic is the science which examines signs, ascertains
what is essential to being sign and describes their fundamentally
different varieties, inquires into the general conditions of their truth,
and states these with formal accuracy, and investigates the law of
development of thought, accurately states it and enumerates its
fundamentally different modes of working”, while what he called
“critic” is that part of logic which is concerned explicitly with de-
duction, and is, thus, a calculus. This suggests, to me at least, that
for Peirce logic is both a calculus (as critic) and a language (as
semiotic theory); a calculus in the narrow sense, a language in the
broader sense.

7 Peirce’s distinguishing singular propositions, such
as “Socrates is mortal”, from universal
propositions such as “All Greeks are mortal”

The problem of distinguishing singular from universal propositions
was one of the primary, if not the primary, initial motivation for
Peirce in undertaking his work in “On an Improvement in Boole’s
Calculus of Logic” [63]. That work had the goal of improving Boole’s
algebraic logic by developing a quantification theory which would
introduce a more perspicuous and efficacious use of universal and
existential quantifiers into Boole’s algebra and likewise permit a

1My emphasis. Schroder [89, p. 83] first writes: “Am wirksamsten mochte aber
zur Richtigstellung der Ansichten die begrundete Bemerkung beitragen dass die
Frege’sche ‘Begriffsschrift’ gar nicht so wesentlich von Boole’s Formelsprache
sich wie die Jenaer Recension vielleicht auch der Verfasser ausgemacht
annimmt”, and then [89, p. 84|: “Diesem ihrem Hauptinhalte nach konnte man
die Begriffsschrift geradezu eine Umschreibung der Booleschen Formelsprache
nennen. ..”

29T owe this historical point to Nathan Houser.
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clear distinction between singular propositions and universal pro-
positions.

That work comes to full fruition in 1885 with the Mitchell-Peirce
notation for quantified formulas with both indexed (as we discussed
in consideration of Peirce’s quantification theory based on a system
of axioms) and inference rules (see also [54]).

Nevertheless singular propositions, especially those in which de-
finite descriptions rather than proper names occur, have also been
termed “Russellian propositions” so-called because of their designa-
tion by Russell in terms of the iota quantifier or iota operator
employing an inverted iota to be read as “the individual z”; thus,
e.g., (ur)(x) (see [111, I, p. 32]), and we have, e.g.: “Scott = (wz)(x
wrote Waverley)”.

In Principia Mathematica [111, I, p. 54] Whitehead and Russell
write “¢la” for the first-order function of an individual, that is, for
any value of the variable which involves only individuals; thus, for
example, we might write “u!”(Socrates) for “Socrates is a man”. In
the section on “Descriptions” of Principia [111, I, p. 181] the iota
operator replaces the notation “¢lz” for singulars with “(1x)®(z)”
so that one can deal with definite descriptions as well as names of
individuals.

8 On the relations between the algebraic logicians
and the “logisticians”

The concept of a distinction between logic as calculus and logic as
language was briefly remarked by Russell’s student Philip Edward
Bertrand Jourdain (1879—1919) in the “Preface” [45] to the English
translation [17] by Lydia Gillingham Robinson (1875-7) of L algébra
de la logique [16] of Louis Couturat (1868—1914), a work which fell
into the former group, and of the dual development of symbolic
logic along these two lines; but Jourdain also admits that the line of
demarcation between logicians, such as Boole, De Morgan, Jevons,
Venn, Peirce, Schréder, and Ladd-Franklin, working in the aspect of
symbolic logic as a calculus ratiocinator, and those, the “logisiticans”,
such as Frege, Peano, and Russell, working in its aspect as a lingua
characteristica is neither fixed nor precise. He wrote [32, p. iv]:
“We can shortly, but very fairly accurately, characterize the dual
development of the theory of symbolic logic during the last sixty
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years as follows: The calculus ratiocinator aspect of symbolic logic
was developed by Boole, De Morgan, Jevons, Venn, C. S. Peirce,
Schroder, Mrs. Ladd-Franklin and others; the lingua characteristica
aspect was developed by Frege, Peano and Russell. Of course there
is no hard and fast boundary-line between the domains of these
two parties. Thus Peirce and Schréder early began to work at the
foundations of arithmetic with the help of the calculus of relations;
and thus they did not consider the logical calculus merely as an
interesting branch of algebra. Then Peano paid particular attention
to the calculative aspect of his symbolism. Frege has remarked that
his own symbolism is meant to be a calculus ratiocinator as well
as a lingua characteristica, but the using of Frege’s symbolism as a
calculus would be rather like using a three-legged stand-camera for
what is called “snap-shot” photography, and one of the outwardly
most noticeable things about Russell’s work is his combination of
the symbolisms of Frege and Peano in such a way as to preserve
nearly all of the merits of each”. Jourdain’s reference to “‘snap-shot’
photography” might well put us in mind of Peirce’s comparison of
his work in logic with that of Russell when he wrote (see [72, p. 91])
that: “My analyses of reasoning surpasses in thoroughness all that
has ever been done in print, whether in words or in symbols — all
that De Morgan, Dedekind, Schroder, Peano, Russell, and others
have done — to such a degree as to remind one of the differences
between a pencil sketch of a scene and a photograph of it”.

There is little doubt that Peirce was aware of Frege’s work. We
know that, at the very least, Christine Ladd-Franklin included (at
[46, pp. 70-71]) Frege’s Begriffsschrift in the bibliography of her “On
the Algebra of Logic” for Studies in Logic [46] edited by Peirce; that
his student Allan Marquand owned a copy of Frege’s Begriffsschrift;
and that the Johns Hopkins University library owned a copy, acquir-
ed on 5 April 1881, while Peirce was on the Hopkins faculty; that
Peirce received an offprint of Schriéder’s review of the Begriffsschrift
[89], and that it has a note in green pencil on it in Peirce’s hand:
“Formal Logic”?!; and it is held that Pierce may have sent someone
at the University of Jena — where Frege was on the faculty —

218ee [37], [38], [39, p. 134-137] for discussion of what is and is not known
about the interactions between Peirce and Frege.
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offprints of his own work, but it is unclear whether in fact he did
so, or to whom?2.

How, then, shall we characterize the relation between the “Boole-
ans” and the “Fregeans” More concretely, how characterize their
respective influences upon one another and specifically between
Peirce and Frege or relative independence of their achievements in
logic?

Randall R. Dipert [22] noted that Peirce was not averse to employ-
ing numerical values, not just 1 and 0, for evaluating the truth of
propositions, rather than true and false, but a range of numerical
values. He also noted that the formulas employed by Peirce were
depending upon the context in which they occurred allowed to have
different interpretations so that their terms might represent classes
rather than propositions; and hence it would be over-simplifying the
history of logic to argue that Peirce was a precursor in these respects
of Frege, or anticipated Frege or someone else, certainly not directly,
the more so since, whatever Frege knew about Peirce, he first learned
belatedly and second-hand through Schriéder’s numerous references
to Peirce in the Algebra der Logik.

The heart of the matter for us is to attempt to assess the question
of how Peircean the “Fregean revolution” in logic. That is: to what
extent did Peirce (and his students and adherents) obtain those
elements that characterize the “Fregean” revolution in logic? Our
reply must be: “To a considerable extent” but not necessarily all at
once and in one particular publication.

To this end, we would do well to borrow the assessment of Jay
Zeman who wrote [116, p. 1] that: “Peirce developed independently
of the Frege-Peano-Russell (FPR) tradition all of the key formal
results of that tradition. He did this in an algebraic format similar
to that employed later in Principia Mathematica...”

Our account of the criteria and conditions that van Heijenoort set
forth as the defining characteristics of modern mathematical logic
that have been credited to Frege and in virtue of which Frege is
acclaimed the originator, and hence for which he has been judged to
be the founder of modern mathematical logic provides substantiation
for the assertion by Zeman that Peirce and his coworkers achieved

221 owe this point to N. Houser but neither of us have as yet been able to
discover the details.
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substantially all if not all in the same precise articulation and formu-
lation as Frege, nor everything within the confines of a single work or
a single moment. What can be asserted is that over the period of the
most productive span of his lifetime as a researcher into formal logic,
effectively between the mid-1860s to mid-1890s, Peirce, piecemeal
and haltingly, achieved very similar if not quite the same results
as did Frege, the latter primarily, but not exclusively, within the
confines of his Begriffsschrift of 1879. But throughout this period
and well into the next it was the work in logic of Peirce and his
coworkers, especially Schroder, that dominated the field and that
influenced and continued to influence workers in mathematical logic
up until Russell, first slowly, with his Principles of Mathematics,
and Whitehead and Russell together, then expansively, in particular
with the appearance in the mid-1920s of the second edition of their
Principia Mathematica, took the field from the “Booleans” and con-
summated the “Fregean revolution” in logic. A reassessment of the
accomplishments of Peirce’s contributions to, and originality in,
logic has taken place in recent years in which Hilary Putnam was
a leading figure (see |78]), and in which Quine came to participate
(see [82] and [83]), and it has been shown (see, e.g. [3]) that much
of the work that Russell arrogated to himself (and some of which
he attributed to Frege or Peano) not only can be found in Peirce’s
publications.
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Gnosticism or: How Logic Fits My
Mind

MARCUS KRACHT

ABSTRACT. In this paper I propose a particular algorithm by means
of which humans come to understand the meaning of a logical formula.
This algorithm shows why it is that some formulae are intuitively easy
to understand while others border on the impossible. It also shows that
the natural propositional logic is intuitionistic logic, not classical logic.

Keywords: logic, semantics, compositionality, intuitionism

1 Introduction

In this essay I wish to discuss the following question:

How is it that we humans come to understand what is
being said?

At first blush this might seem to be just a linguistic question. And
it also seems that the answer is really simple and has been given by
Montague and might run as follows:

Theoretically, all we need is the meanings of the elemen-
tary constituents (say, words) and the grammatical rules,
and then we just calculate the meanings of the sentences
according to these rules.

Even though semantics is a domain of linguistics, the basic principles
according to which these calculations can (and perhaps do) proceed,
are however of strictly logical character: first-order predicate logic,
A-calculus or the like. So, in effect, linguistics borrowed heavily from
logic. And we expect therefore that a logician has a story to tell on
how a complex expression is or should be evaluated.

And he does. Montague, along with many others dealing with this
problem, was a logician. And he believed that formal semantics can
essentially be seen as a branch of logic. I basically agree. Yet, there
are some problems that need to be addressed.
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1. The standard story is not realistic. Nobody calculates e. g.
intersections of infinite sets. Thus, the meanings are not the
sort of things we can successfully manipulate. There must be
something else that we use instead.

2. There is evidence that not all formulae are born alike. Some
are easy to understand others next to impossible. This diffe-
rence cannot be explained with the standard algorithms.

3. Actual semantic calculations do not stop because some word
is undefined. In the standard picture, however, this should be
the case.

4. Formal semantics does not provide correlates for topic and
focus. Yet there is evidence that they interact with the logical
structure. No account is given of that fact.

And so we are left with the feeling that there is much more to
be said about the idea of calculating meanings. For a logician it
must seem that there is an obvious solution: try proof theory. And
indeed, attempts have been made to base semantics on proof theory
rather than model theory. This idea goes back at least to Dummett
([2], for a recent assessment see [6])!. My own thinking has been
centered around the idea that some sort of proof theoretic calculus
might be the answer. Yet proposals I have seen in this direction are
insufficient; they do not stress enough the dynamic nature of proofs.
Indeed, Dummett thinks that understanding means knowing what
constitutes a proof for the proposition; this is static thinking. But,
while a proof theorist might ultimately be disinterested in how we
get at proofs, for the questions raised above this is a vital problem
to address. We could dynamify Dummetts theory as follows: under-
standing is the process of running through some proof of the pro-
position and validating it. But the exercise is sterile?. Exchanging
one piece of notation for another will not do. In Dummetts case I
still wonder how the basic problem is solved by using mathematical

! Also [3] contains a recent linguistics proposal. See also [8] and references
therein.

’In my view a somewhat better view would be to be able to come up with
a “proof” oneself. This latter notion however seems to be too strong on many
occasions.
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proofs. For certain things are provable but still seem to be beyond
comprehension. What I am looking for is understanding the process
of understanding or, as I have come to call the theory of this process,
gnosticism. Gnosticism argues that understanding is inherently si-
milar to proof theory in that it must break the formulae in a certain
way to see “what is in them”. Though this bears resemblance to
the Dummett—Prawitz theory of meaning — not the least because it
gives us intuitionistic logic (IL) in the propositional case, — it turns
out to be essentially weaker than IL in the predicate logic case, since
the format for doing proofs is quite dissimilar. I shall not discuss
predicate logic here, however.

What I am going to describe here is a calculus which I formulated
in [5]. In it I break with the commonplace idea that there is a
neat division between syntactic expressions and meanings and that
computations of meaning can be delayed until the full structure of
the expression has been settled.

2 The Standard View

Here is how one standardly proceeds to define syntax and semantics
for propositional logic. The alphabet is

(1) A:={p,0,---,9,A,,V,* ()}
Well-formed formulae (wffs) are defined inductively:
1. pis a wff.
2. If e is a wif, so are e70, €71, ---, €79.
3. If e and €' are wif, so are ("="e™). (Te"A" ), (CemVvTEeT)
and (Te™="e 7).

The wifs of the form pu, where u is a string of digits, are called
variables. The meaning is given either in terms of truth or in terms
of assignments. Truth is truth-under-an-assignment, and so a truth-
based account starts with a valuation, £, which is a function giving
each variable a value from {0,1} and then proceeding as usual
bottom up. The meaning based approach needs no such function.
Let Ass denote the set of all asignments and 8 € Ass:

1. If v is a variable, [v] := {8 : B(v) = 1}.
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2. [("ae™)] = Ass — [o].
3. [(Cema~e )] = [e] N [e].
4. [Cevre™)] = [ U]
5. [("e”e™)] = (Ass — [e]) U [¢/].

3 Gnosticism

In gnosticism, none of the above clauses are considered satisfactory.
Recall that we are not after an objective (i. e. model theoretic)
meaning (for which the above may in fact suffice) but after a pro-
cedure that humans may be said to apply. Though I do not make
any claims here about whether humans actually do reason in this
way, nevertheless I claim that the algorithm developed below has
essential chracteristics of the one that is being used®. This cannot
be said of the above definitions. The meaning based definition uses
infinite sets and so is out of the question. These sets are not what
we actually compute. The truth based account however presents too
little. It does not give justice to the idea that the variables really are
indefinite in truth. (It must be admitted, though, that in natural
language we hardly face variables of this kind. Sentences of ordinary
language must be considered constants, rather.)

So, if none of these are good enough, what might be a solution?
The proposed solution is in a nutshell an account based on internal
semiosis. The semiosis can be reduced in this context to an algorithm
that uses the definitions to unpack the meanings and wrap them
back up again. It is best to see an example. The arrow “=+’ is
commonly explained (informally) as follows:

Faced with the problem of judging the truth of “ (¢-y)”,
first you assume the premiss “¢”, then you check whether
the conclusion “y” holds. If so, the “(d=+y)” is judged
true, otherwise not.

This is basically Ramsey’s idea. To execute this mentally, we need
to be able to perform a number of actions: (1) assume something is

3] am even not sure that there is a single universal algorithm. But then again
there ought to be some sort of characteristics for the human thinking process,
and this is what I am looking for.
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the case, (2) reason with assumptions as if they were true, and (3)
retract assumptions on need.

This is therefore the core of the idea: I propose a certain array of
mental operations which I claim are fundamental to human reason-
ing. Logical connectives are defined by appealing to these fundamen-
tal operations rather than by pointing to some objective reality. It
then turns out that the semantic correlate of logical connectives
seen in these terms is not a set of assignments but rather a certain
mental procedure. Although the procedure in itself may correlate
with some reality (conjunction = copresence of facts), this is mostly
not the way we come to understand them?.

A key ingredient from our point of view is the judgement. This
can be both a psychological act and a simple (eternal) fact. The
latter use is nowadays more widespread in logic. We write “ ¢” to
state that ¢ is (universally) true. This means that ¢ is a theorem of
the logic. On the other hand, seen as an act we may write (as Frege
in fact did) “F ¢” to state that an act of judging ¢ true occurs
(see [9]). The notation leaves a lot implicit that could be added,
for example the subject and the time point. Thus we could write
“I512:00 ¢” to state that John judged ¢ true at noon. It is then
clear that two successive judgement acts may yield different results,
while a formula either is or isn’t a theorem, something that cannot
change over time. For example, “This door is closed” may change
in truth value, so it may be judged true at some point and false at
another. It does seem to me, though, that this notation can only
be used from the outside as a description of what is going on. From
the inside (which is the perspective I am adopting here) no such
discrimination of time and author is necessary or useful. When I
make a judgement, neither do I keep track of time nor do I ask who
is judging. It is only when adding this fact to the memory of past
actions that I must start to label it with some time. Also, when
someone else makes a claim then all I can appreciate is that he
expresses a judgement. However, that in itself is not the judgement
that is being expressed. It is my judgement of there being a fact

4Recall that this is about the computation of meaning. For its justification
I still believe that intuitionism or its ilk are rather ill prepared. I do think that
we humans entertain meaning realism deep down ([1]) and this serves to justify
our thinking. But when it comes to reasoning it is hard to imagine anything but
an intuitionistic conception of meanings.
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that some judgement is expressed. Only this will enter my mind.

In addition to judging a formula true we can judge it false, pos-
sible, true in the future, almost true, necessary, desirable, and so
on. There is no limit on the distinctions that can be drawn here,
or the modes of judgement. Judgements are specific noetic acts,
or acts of thought. Another such act is assuming. 1 write “3 ¢”
to say that ¢ is being assumed. Notice that assumptions are not
judgements. Judgements assert attitudes we already have towards
propositions. These attitudes are mostly stable, while assumptions
are of temporary nature. We are free to assume any proposition at
any moment and also to retract this assumption. Also, as explained
in [5] the attitude expressed in the judgement (“holding true” if
judging something true) is not seen as a relation between the indi-
vidual and the propositions at that moment but rather between the
individual and a formulae, though the intention is that the formulae
represent the propositions they ordinarily stand for. For example,
while “(pAd)” expresses the same proposition (logically speaking)
as “¢”, the act of judging “(PpAdD)” true is a different judgement
than that of juding “¢” true, as the objects of judgement differ. The
reason for that should be clear: it is not always trivial to see that
different formulae are saying the same (it may even be undecidable).
This is the reason I use quotation marks. They should remind us
that formulae are mostly seen as material strings (for example, when
presented for judgement) and should at that point not be confused
with their meaning.

The mind possesses the ability to judge propositions according
to certain modes. Thus, presented with a mode, say “F’ and some
proposition “¢” it will come up with a verdict. (I ignore the case
where no verdict is reached.) The verdict is either that the formula
holds or that it is not said to hold. In the first case the judgement
is performed: the act “F ¢” occurred. In the second case, however,
all we can say is that the act “I ¢” did not occur. Technically, no
judgement has been issued. The proposed judgement failed. There
is often a confusion between “¥ ¢” (that is, “¢” is not judged true)
and “- ¢” (that is, “¢” is judged false). As if to say that the judges
who acquitted someone thought he was innocent. In fact, when they
acquit him they only said he was not found guilty of the charge.
Thus they might simply fail to have enough evidence to sentence
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him. So they did not say that the person was innocent. Also, they
might have found him guilty of some other charge had he been
accused of that instead. Likewise, refusing to call a book “good” is
not actually saying that it is bad (again, we might lack the evidence),
even though such a conclusion is not unreasonable.

4 Gnostic Calculus

I shall now present a sketch of the gnostic calculus. In it, we distin-
guish between judgement dispositions and judgements. A judgement
disposition is a triple A > ¢, where A is a set of formulae, » a
mode and ¢ a formula. The disposition is said to be unconditional
if A = @, and conditional otherwise. A theory is a set of judgement
dispositions. A marked proposition is either of the form ¢ or of the
form "¢ where ¢ is a formula. A slate is a sequence of (marked)
propositions. A mental state is a triple

(2) (T,5,4)

where T is a theory, S a slate, and A maybe either empty or contain
a single judgement. T consists of all the judgement dispositions that
an individual has. It may contain, for example, the disposition to
hold true-in-the-future “the summer harvest is good” on condition
that is true “it rains in May”. Crucially, these dispositions need not
be logical laws. A is the attention cell. It is the one spot where the
mind actually performs judgements. The slate contains a record of
past judgements so as to make them available for reasoning.

It is perhaps best to see an example. We start with the null state
0o := (&, d, ). In particular, T'= @. There is a general rule that
says we may assume at any moment any proposition. So, we proceed
from this initial state to

3) (2,2,39¢)

The fact that this assumption has been made can be recorded in
the slate as follows:

4) (2,79,2)

The little corner “™” reminds us of the fact that the proposition ¢
has been assumed.

There is next a general rule that states that anything assumed is
also true.
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(5) (2,7, ¢)

And, finally, a general rule allows to abstract an assumption by
introducing an arrow:

(6) (2,9, (¢=¢))

An empty slate means furthermore that the formula judged true
is also unconditionally true. Notice that the computation ends in
a judgement of a complex formula. There is no way the calculus
could begin with such a judgement (unless 7" is not empty). What
this says is that judging “(¢—+¢d)” true is not direct; it is indirect or
mediated. Reasoning is essential in getting there. The longer it takes
the more difficult it is.

The demonstration may have inolved 7', but in our case it is
clear that 7T plays no role. We have established that (¢p=¢) is
universally (i. e. logically) true. I would like to caution the reader
a little, though. Another way to read this is actually as follows: the
arrow encodes the fact that the truth of the premiss was needed
to establish the truth of the consequent. From the perspective of
gnosticism, the arrow is there to allow us to encode a complex
judgement pattern into a single formula.

Here is another sequence (items are concatenated into lists using
the semicolon “;”).

z, §;x, b P)
g,0,F (=)
(2,2,F (@2 (~d)))

The full set of rules is this.

{
(

(7) 2@,4); % D)
(

Assumption From (TS, @) pass to (T, 5,3 ¢).
3-Conversion From (T, S, 3 ¢) pass to (T, S; ¢, ).
F-Conversion From (T, S,F ¢) pass to (T, 5; ¢, ).

3-Activation From (T, S, A) pass to (T, S,F ¢) provided S con-
tains " ¢.
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F-Activation From (T, S, A) pass to (T,S, ¢) provided S con-
tains ¢.

Reflection From (7', S;"¢,F %) pass to (T, S, (¢+y)).
Forgetting From (T, S;¢; 5, A) pass to (T, S;5', A).

Firing From (T,S,F ¢) pass to (T,S,F yx), provided S contains
(o).

These rules are all optional. “From « pass to 5”7 is thus to be
interpreted as an option to change one’s state from « to 3.

Notice that while we may forget facts, it is not allowed to forget
assumptions. The following is a weaker formulation of the rule.

From (T, S; ¢, A) pass to (T, S, A).

Also, we may in all cases require A to be empty before we make the
next step. We can also replace “S contains ¢” by “S contains ¢ or
T¢”. None of these changes affect the power of the calculus except
that derivations may have different overall length.

If you want to understand the role of T here is a general reasoning
rule for it.

Phatic Enaction From (7T, S, A) pass to (T, S,>d) provided that
there is a set A such that

1. A>d€T, and

2. all members of A occur in S.

From this calculus we may derive the following logical theory. We
write “A |- ¢” if the state (&, A, ¢) can be reached from og. In
particular, “IF ¢” if the state (&, @,k ¢) can be reached from oy.
Notice the following general monotonicity property.

THEOREM 1. If (T,S,A) can be reached from (T,S’, A’) then
(T, S, A) can be reached from (T',S', A’), provided that T C T".

The proof is easy. It is due to the fact that the rules do not change
T. (Throughout this paper we will not deal with rules that change
T, although the possibility is an interesting one.)

THEOREM 2. The consequence relation “I+” coincides with intui-
tionistic derivability for “=”.

So we get intuitionistic logic, though only for the language in “-+".
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5 Why Do We Not Get Classical Logic?

The reason we do not get classical logic is because in classical logic
() does not actually mean that we perform a forward reasoning.
The parts of the formula are not ordered temporally, only linearly.
The basic ingredient to the gnostic calculus is however forward
reasoning coupled with a massive use of the deduction theorem (=
Reflection). For example, Frege’s formula

(8)  ((p=(=y)) = () +(d=y)))
is quite perspicuous when reduced via (DT).

(9) (@2 Gw)); (D) -y

Thus it can be proved in the following way: make the assumptions
in the order shown, and derive y. Use Reflection three times.
On the other hand, (DT) is powerless in view of Peirce’s formula

(10) (P =D ~+d)
The best we can do is

(11) ((p=)=d) -

But that does not help very much. Thus, as the calculus is decidedly
based on forward reasoning using (DT), it shows that Peirce’s for-
mula tells us something quite different about -.

There are now different takes on the story. One is to say that
the inner engine of the mind is too weak to grasp Peirce’s formula.
The other, which I will adopt here, is that the definition of + used
above does not cover the meaning of + in classical logic. Indeed,
one will notice that one thing cannot be derived in this system:
the two-valuedness. There is basically only one mode of judgement,
acceptance. If we want to introduce classical logic, we have several
options.

1. We take it on faith: we add Peirce’s formula as an axiom
(which still means it is opaque). Thus, 7" contains the formula
“(((p0-p1)-p0)=+p0)”. This requires the use of either variables
or schematic letters, see below on that.
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2. We add another mode, falsity (), and a principle that declares
that any formula must be accepted or rejected. However, I
argue against disjunction at the level of modes, so that option
is out.

3. We add more connectives and get classical logic by introducing,
for example, the law of the excluded middle. However, this
too requires some faith. Even though (pOV(=p0)) is at first
blush more perspicuous, it still cannot be fully resolved in the
gnostic calculus.

Below I shall turn to other connectives. This will provide yet
another oportunity to obtain classical logic “through the back door”.

6 On Dispositions

The meaning of “A > ¢” is as follows:

A>¢ € T iff the subject has the disposition to immediately
accept the judgement “>-¢” provided that he also immedia-
tely accepts every member of A as true.

The special case A = & deserves mentioning.

>»¢ € T iff the subject has the disposition to immediately
accept the judgement “>-¢”.

This means the following. If the subject were to put the formula
“¢” before his mind and consider it in the mode > he would accept
the judgement. Moreover, the acceptance is immediate, it proceeds
without further mediation. This distinguishes members of T' (direct
dispositions) from others (called mediated or indirect dispositions).
For example, althouth a subject will respond eventually with accep-
tance upon presented with the formula “(d=¢)” even if T does not
contain it, this response is not immediate. For we need several steps
to get there.

Thus action occurs only when the mind (or someone else) actually
poses the judgement, whether “¢” has (or is) >.

It may be thought that it is enough to just ponder the formula,
and the mode will appear right away. That is, if I ponder the formula
“that Caesar has won the battle of Waterloo”, I will immediately
reject it. That is, my mind prompts the mode of rejection (“-”),
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which it finds appropriate for that sentence. There is no denying
that such a habit of choosing the best fit mode exists, but I am
not sure that it always yields an answer (I may simply be in the
dark of what to think about certain things), or that the answer is
even unique. I may come to conclude, for example, on pondering
“242 = 4” that is true, and I will not think that it also will be true.
So if the mode is “true-in-the-future”, it will not occur to me that
this formula is also accepted under that mode. But when prompted
with the mode “true-in-the-future” I might also accept that latter
judgement.

7 Other Connectives

Let us see how we can add connectives to the language. The easiest
is conjunction. Consider the following rules.

Left Elimination Pass to (T, S, ¢), provided (¢Ay) is in S.
Right Elimination Pass to (T, S, y), provided (¢pAy) isin S.

Introduction Pass to (T, S,F (¢Ay)), provided that ¢ and y are
contained in S.

It is easy to verify that we can derive the axioms for conjunction of
Int.
When we look at disjunction, matters are a bit more complex.

Left Introduction Pass to (7,5, (¢Vy)), provided ¢ is in S.
Right Introduction Pass to (T, S, (¢Vy)), provided y is in S.

Elimination Pass to (T, S,F y), provided that (¢-=+y), (x=y) and
(pVy) are contained in S.

This allows to deduce the commonly known axioms of Int.

With respect to negation we may either introduce the connective
itself, or introduce 0 and define (=¢) as ($p—=0). I choose the latter
path. Thus, we need rules for 0. Here is the only one:

Ex falso quodlibet Pass from (7T, S, A) to (T, S, A’) provided that
0isin S.

With this we can derive the standard axioms as follows.
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(12) ()= (D))
is the same as
(13) ((p=0) ()

(0,2,9)
(@,3,3 ($p=0))
(@, (¢=0), @)
(2,7 (9~0),3 ¢)
(2,7 ($~0);" ¢, @)

(14) (2,7 ($=0);"¢,F 0)
(2,7 (9=0);"¢; - 0, 2)
(2,7 (=0);" ;- 0, x)
(2,7 (@=0); "¢, x)
(2,7 (9=0),F (¢p=y))
(@, ,F (($=0)= (b))

The second formula to be derived is this:
(15) (@)= (D))= (=d)))

or, after rewriting

(16) ()= (d=(x~0))=($=0)))

This is Frege’s formula (after permuting the first two premises):
(17) (= (=0))+((p=y)+($=0)))

So, we conclude that the calculus can easily be upgraded to Int.
However, once we have the new connectives we may also get classical
logic, if we simply add the rule that allows to judge “($pV(2d))”
true.

8 Variables

I shall briefly comment on the use of variables. In the presentation
I made sure to use schematic letters. These are not variables of the
language but rather letters standings in for formulae. The language
itself may choose to have variables or not. In general, natural langua-
ges do not have so much in terms of variables. Base propositions are
definite: “The door is closed”, “I like cheese”, “France is in Europe”,
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and so on. All these sentences have truth values that we cannot
assign freely. Indeed, in Greek philosophy, modes of judgement were
roughly given like this:

If the first then the second. The first. Therefore the
second®.

Here, the phrases “the first”, “the second” are actual variables. How-
ever, are they variables in the sense of logic or are they schema-
tic? In other words, do they quantify over propositions or do they
quantify over sentences? In natural language it seems that they do
the latter; in logic the answer is not so easy. I have made a point
[4] that consequence relations should be understood with variables
ranging over sentences. Yet for truth conditions it seems that we
still want to opt for propositions, that is, definable sets of possible
worlds.

The difference may be deemed marginal but they generally call
for a different formulation of the rules. Schematic letters exclude a
rule of substitution. It makes no sense to substitute for expressions.
Consider again Peirce’s formula. Suppose we want to take this for-
mula as an axiom. The way to do this is to add the formula “ (((p0O-
p1)-+p0)-=p0)” to T If we do so, we have to use letters for variables.
These are not schematic, as they really have to be encoded in some
formula. Or else we would have to provide for a schematic rule that
allows to judge any instance of the formula true. The latter would
look like this:

Peirce-Introduction Pass from (T, S, A) to (T, S, ((b=y) 2*d)=P)).

When we do this, however, either method we use means that we
take Peirce’s formula on faith. It cannot be derived, it is simply
stipulated. So how can it enter the theory 77 How could Charles
Peirce ever have come to the conclusion that it is to be judged true?
My answer is twofold. On the one hand there is a gap between
the objective truth and the truth that we can assess. There are
propositions whose truth we do not know and yet we assert that
they are either true or false. If we build that into the definition of
our connectives, we end up with standard truth tables. This route

®This is due to Chrysippos. In fact, he used Greek ordinals (o’ for “the first”,
and (' for “the second”) but the essence is the same.
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however needs to be couched in terms of this calculus, something
which I must leave for another occasion. It would however provide
the only avenue for justifying classical logic. On the other hand,
there is another process going on, a process which is capable of
changing T'. I call this process learning. The more evidence we have
to some formula the more we are inclined to judge it true. This
of course is not necessarily because we have made any progress in
understanding its content. We may simply have been told that it
is true (by some authority, say a teacher or a textbook). Whatever
the reasons are, they are different from the process of gnostic under-
standing, though it is not excluded to add formulae that are provable
(like, for example, “(p=+d)”).

9 Conversions and Meaning

Not unlike proof theory, the meaning of expressions is covered by
the rules that govern the calculus. The rules for “A”, for example,
exactly regulate when “(¢pAy)” is judged true. It is judged true if
(and only if) both “¢” and “y” are judged true. For classical logic
(and a host of others) this is actually sufficient.

We can now do semantics in the following way. Suppose I possess
a concept “cat”. Write “cat’” for this concept. Then I can understand
the word “cat” by connecting it with this concept as follows.

Elimination From (T, S,t cat(z)) pass to (T, S, cat'(x))
Introduction From (T, S, cat/(z)) pass to (T, S,F cat(x))

I call these types of rules conversion rules. Notice that I use English
words in the same way as mental concepts. This is done on purpose.
There is no way we can suppose that speakers have formed a particu-
lar concept for every existing word of English. They may know the
words but otherwise be clueless as to what they mean. This is in
part Putnam’s problem of meaning [7], though he frames it as a
problem of having the right meaning. Here I wish to say that it
may actually be of not much help to suggest that the counterpart
of “elm” is a concept of elmhood which I possess. Rather, I may
in fact have no such concept. It does not, however, stop me from
processing these words and reason with the word. For it may well
be the case that I know a few things about elms that I can use
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successfully without thinking that I know exactly what they areS.
Thus, the mental calculus shold be able to use words even if no
concept exists to back them.

Given that, we can also have rules of this form:

Elimination From (T, S,F chat(z)) pass to (T, S, cat(x))
Introduction From (7, S,k cat(x)) pass to (T, S,F chat(x))

These rules effectively determine the meaning of (French) “chat” in
terms of (English) “cat” rather than translating it directly into the
concept.

Interestingly, when a word is ambiguous it allows for two pairs
of conversion rules. This may actually create dangerous situations.
For example, a “bank” may be a financial institution and a place
to sit on. Having both rules means that if something is called a
bank it may at the same time be tought a financial institution and
a place to sit on, because we may apply both rules of conversion
for “bank”. The way to prevent this, though, is not to exclude these
conversion rules but rather to make them destroy the input before
moving on (as is done here). Note that factual usage by humans
suggests that they fix an understanding of the words and do not
easily allow mixing.

Conversion rules are very important for our capability to do reas-
oning. Suppose we have judged a formula false. How can this affect
our behaviour? Obviously, after we have made the judgement it
is lost as soon as a new judgement is being made. However, it is
often the case that we want to remember temporarily that we have
performed that judgement. Then we would like to put it on the
slate. This requires however that we put it down in form of a fact.
The way to do this is to allow to convert “H ¢” into “F (=¢d)”.
The formula stored on the slate is thus “(a¢)”. Note that the
intermediate judgement “F (=¢)” may or may not occur, depending
on the exact formulation of the conversion. What is important is
that the negation sign is a way to reduce the judgement of falsity into
a judgement of truth of some formula. Likewise, when we introduce

%1 note in passing that the calculus does not allow to specify whether or not
knowledge of meaning is complete or not. Whether or not that is good, remains
to be seen.
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appropriate connectives we can convert other judgements into judge-
ments of truth.

10 General Significance

The mental model presented here needs to be connected with the
intended mode. When we judge “¢” true we intend to say that ¢ is
actually true. Likewise, when we reject “¢” we do want to say that
it is false. We are, at least in certain circumstances, well aware of
our incomplete knowledge. Then we will not say, for example, that
not judging “¢” true actually means that it is false”. Thus, I am
endorsing alethic realism, though with a somewhat odd twist. For I
am claiming that while we may entertain a belief in classical logic
with respect to the objective truth conditions of an expression, we
may still find them useless in our own subjective assessment of its
meaning. This has uneasy philosophical consequences which I have
not been able to resolve. One is a certain schizophrenic attitude
towards logical connectives like implication, for which the objective
and the subjective meanings diverge ®. The happy coincidence,
though, is that the subjective calculus is at least correct and so
whatever is subjectively true is also objectively true.

Now, I have said that the modes of “truth” and “falsity” are
independent. This raises the question whether there is a guarantee
that we can exclude contradictory judgements? In my view the
answer is “no”’; furthemore, there should not be such a guarantee.
First, it is well known that there are propositions that are neither
true nor false (due to presupposition failure, for example). Also,
there are sentences which we may judge true and false. What changes
is the viewpoint under which we call them true or false. This may
be perplexing because one is used to the idea that judgements are
made of propositions, and they should have a definite meaning.
But here judgements are judgements of sentences; the fact that
sentences may be ambiguous leads straightforwardly to four valued
logic. Vagueness does, too. It is another question as to how we can
get rid of it. But if the language is used to express thoughts, then the

"Furthermore, there are cases in which we miscalculate. We judge true where
we should have refrained, and conversely. These things happen, but are not the
concern of this paper.

8Precisely what is observed in reality. The literature on how to interpret
implication could not be more diverse.
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ambiguity inherent in the expressions is a factor not to be ignored.

To give a logical example, consider the language above but with
all brackets erased. The formula “pAyxVy” may under certain circum-
stances be both true and false. Suppose namely that ¢ is false, y is
true and y is true. Then the formula may be judged true because
v is judged true (Right Introduction for disjunction). Or it may
be be judged false since ¢ is judged false (after formulation of an
appropriate rule for the rejection of a conjunction).

This is a problem that creates much confusion. It is true that
the same fact cannot both be the case and not be the case. But
since a sentence may be made true by many facts, and also be made
true in different ways, it is not clear that we cannot both accept
and reject a sentence. For example, for a book to be “red” we may
decide that what it needs to have is a red cover. However, if the
cover also has pictures in it, it is not clear what exactly makes a
cover “red” and how much the presence of other colours disturb its
redness. We may invent a list of criteria, but they all seem to be post
hoc. We formulate a judgement but it all seems to depend in subtle
ways on the context how the judgement comes out eventually. In
my opinion it is wrong to say that all this is encoded in the notion
of being red (or of being a red cover). There may be no a priori
fixed way of applying the meaning of such a simple concept as “red”
in various circumstances, and consequently no fixed answer to the
question whether a given object falls under the concept in these
circumstances.

If this is so, the significance of the calculus is far wider. It shows
us that the mental calculus must be partly removed from reality for
the reason that the objects that are being manipulated lack a clearly
defined semantics to begin with. It seems that the semantics is often
discovered after the judgement. It may disappoint philosophers, but
in my view it is a fact of life. We ought to learn to live with it.
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Multiplying logical values!

GRZEGORZ MALINOWSKI

ABSTRACT. The modern history of many-valuedness starts with Luka-
siewicz’s construction of three-valued logic. This pioneering, philosophi-
cally motivated and matrix based construction, first presented in 1918,
was in 1922 extended to n-valued cases, including two infinite ones. Soon
several constructions of many-valued logic appeared and the history of
the topic became rich and interesting. However, as it is widely known,
the problem of interpretation of multiple values is still among vexed
questions of contemporary logic.

With the paper, which essentially groups my earlier settlements,
from [3], [4], [7] and [8], I intend to put a new thread into discussion on
the nature of logical many-valuedness. The topics, touched upon, are:
matrices, tautological and non-tautological many-valuedness, Tarski’s
structural consequence and the Lindenbaum-Wdjcicki completeness re-
sult, which supports the Suszko’s claim on logical two-valuedness of
any structural logic. Consequently, two facets of many-valuedness —
referential and inferential — are unravelled. The first, fits the standard
approach and it results in multiplication of semantic correlates of senten-
ces, and not logical values in a proper sense. The second many-valuedness
is a metalogical property of inference and refers to partition of the matrix
universe into more than two disjoint subsets, used in the definition of
inference.

Keywords: three-valued logic, many-valuedness, matrix, tautology, con-
sequence operation, structurality, logical two-valuedness, Suszko’s The-
sis, non-fregean logic, logical three-valuedness, inferential many-valued-
ness, inferential values.

1 Tautological many-valuedness

A referential construction of a many-valued logic starts with the
choice of the sentential language L, i.e. an algebra L = (For, Fy, ...,
F,,) freely generated by the set of variables Var = {p,q,r,...}.
Formulas, i.e. elements of For, are then built from variables using

!The paper is an extended version of the invited lecture to the international
conference “7th Smirnov’s Readings in Logic” June 22-24, 2011, Moscow
(Russia).
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the operations Fi,..., F;, representing the sentential connectives.
In most cases, either the language of the classical sentential logic

Ly = (For,—,—,V,\, <)

with negation (—), implication (—), disjunction (V), conjunction
(A), and equivalence (<), or some of its reducts is considered.
Subsequently, one defines an algebra A similar to L and chooses
a non-empty subset D of designated elements of the universe of A.
Any such interpretation structure

M = (A, D)

is called logical matriz.

Traditionally, the system of sentential logic is defined as the set
of all formulas taking for every valuation h (a homomorphism) of L
in M

E(M) = {a € For : for every h €Hom(L, A), h(a) € D},

called the content of M. Thus, the classical matrix based on {0, 1}
and the connectives defined by the classical truth-tables has the
form of

My = ({0,1}, =, =, V, A, >, {1})

Obviously, then E(Ms) = TAUT, the set of tautologies. That is why
we shall also sometimes refer to E(M) as the set of tautologies of M
even if the matrix M is not classical.

If the content of a multiple-element matrix M does not coincide
with TAUT, E(M) # TAUT, we say that M defines tautologically
many-valued logic. The best known example of this kind is the
historically first construction by Lukasiewicz’s in [2], here presented
as

M3 = ({02, 1}, =, =, V, A, <, {1})

with the connectives defined by the tables:

x | -x =0 h 1 vI]io ko1
0| 1 0|1 1 1 010 % 1
Bl ¥ Bl 11 Bl Ve o1
1] 0 110 % 1 1|1 1 1
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AN ‘ 0 1/2 1 <~ ‘ 0 1/2 1
0/0 0 0 01 %

BLilo Y% Y% Ll 1 Y%
1{0 % 1 110 % 1

Since e.g. p V —p and —(p A —p) take the value % when p takes Y%,
and thus they are not Lukasiewicz tautologies, E(Ms) # TAUT.

Subsequently, to see that the separate multiplication of values
of the base matrix is not sufficient for getting many-valued logic,
consider the following three-element matrix, cf. [7],

N3 = ({Oa t 1}’ 7, VLA, & {ta 1})3

X‘ﬁx —>‘0t1 \/‘Otl
0] 1 0|1 t 1 010 t 1
t| O t |0 t ¢t t|t t 1
11 0 110 t 1 111 1 1
A0 t 1 ~ 10 t 1
0|0 0 O 01 0 O
t |0 t t t |0 t ¢t
170 t 1 110 t 1

It is easy to show, that E(N3) = TAUT. Thus, N3 determines the
system of tautologies of the classical logic and it is not tautologically
many-valued. To verify that, notice that due to the choice of the
set of designated elements {t, 1}, with every haw € Hom(L, A) the
classical valuation h* € Hom(L, Ms) corresponds in a one-to-one
way such that ha € {t,1} iff h*a = 1.

2 Structurality and its matrix representation

The notion of matrix consequence is a natural generalisation of
the classical consequence: a relation =5,C oFor « For is a matriz
consequence of M provided that for any X C For,a € For

X Eum a iff for every h € Hom(L, A)(ha € D whenever hX C
D).
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It is obvious that E(M) = {a : 0 = a}. The classical consequen-
ce is the matrix consequence of Mo, |=py,. Therefore, if M determines
non-classical set of tautologies then F=jr # g, and the logic
identified with the consequence =/ is not many-valued in the second
sense. Again, the Lukasiewicz matrix consequence =jz, is a good
example. On the other hand, the consequence relation determined
by the matrix N3 is “entirely” classical, =y, = -

In the end, let us mention that in the literature one may find
examples of matrices, whose content coincides with set of classical
tautologies, TAUT, but their consequence relation is non-classical.
The matrix S5 is one of the kind:

S = ({Ovta 1}a =, VoA, &y {ta 1})7

where

x| -x -0 t 1 VI]o t 1

0] 1 01 1 1 0/0 0 1

t| 1 t |1 1 1 t 0 0 1

1| 0 110 0 1 11 1 1
ALO & 1 <0t 1
0[o 0 0 011 1 0
t]0 0 0 t |1 10
10 0 1 110 0 1

Since t and 0 are indistinguishable by the truth tables in formulas
containing the connectives, thus practically in all formulas except
the propositional variables, and that both values are distinguished,
we obtain E(S3) = TAUT. Accordingly, Ms is the only two-element
matrix which might determine |=g,. Simultaneously, =g, # =,
since, for example,

{p = ¢,p} Enrr2 ¢ while not {p — ¢,p} Fus q

To verify this it simply suffices to turn over a valuation h such that
hp =t and hg = 0, cf. [7].

The last example shows that it is indispensable to make a distinc-
tion between tautological and consequential many-valuedness. Ac-
cordingly, the classical system of tautologies was extended to a
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three-valued logic and this extension was assured by rules of in-
ference and not by rejection of logical laws.

The consequence relation has an important algebraic counterpart.
With any =)y there may be uniquely associated an operation Cnjy :
2For s 9For quch that

a € Cnpy(X) if and only if X =y .

Cnyy is called a matriz consequence operation of M. The distingui-
shing property of the logic generated by M, i.e. F=p and Cnyy, is
its structurality: for any substitution, i.e. an endomorphism of the
language, e € END(L),

X B« implies eX |=py ea, or equivalently
a € Cnyr(X) implies ea € Cnpy(eX).

The concept of structural sentential logic is the ultimate gene-
ralisation of the notion of the matrix consequence operation. A
structural logic for L is identified with a Tarski’s consequence
C 2F07‘ N 2F0r

(T0) X C C(X)
(T1) C(X) C C(Y) whenever X CY
(T2) C(C(X)) = C(X),

satisfying the condition of structurality,
(S) eC(X) C C(eX) for every substitution of L.

Structural logics are characterizable through their set of logical
laws and schematic rules of inference. The most important property
of these logics is their matrix representation: for every such C a class
of matrices K exists such that C is the intersection of {Cny; : M €
K}:

C(X)=n{Cnpy(X): M € K},
for any X C For.

The property just mentioned is a version of Lindenbaum—Wéjcicki
completeness theorem, see [12], which was proved using the Linden-
baum bundle L, i.e. the class of all Lindenbaum matrices of the form

(L,C(X)), L ={(L,C(X)): X C For}. This fact, when combined
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with the non-Fregean approach by Suszko [10]|, importantly sub-
scribes to the problem of our interest.

3 Logical two-valuedness

The generalization of the truth-functionality principle constituting
the base of matrix description of the classical logic is at the heart
of the matrix method. Accordingly, the search for common features
of the both: many-valued and classical, bivalent logics, is natural.
The first serious attempts with this respect can be traced back
to early 1950-ies. Especially, to Rosser and Turquette project of
formalization of a class of finite-valued standard logics, cf. [9]. The
main feature of the sentential part of standard logics was their
definitional ability to indicate the counterparts of the classical nega-
tion, implication, disjunction, conjunction, and equivalence connec-
tives, which with respect to the division between the undistinguished
and distinguished sets of values behave as the classical connectives
with respect to the falsity and truth. An important continuation
of the idea is due to Bloom and Brown, who in [1]| introduced and
studied classical abstract logics in which the properties of respective
connectives are described by the consequence operation of the logic
(the idea of such a characterization may be traced back to Tarski).

Accordingly, in the 1970’s the investigations of logical formali-
zations bore several descriptions of many-valued constructions in
terms of zero-one valuations, see e.g. |7|. The approach to the pro-
blem by R. Suszko, the author of non-Fregean logic, cf. [10], is the
most thoroughly justified. The methodology of this approach will
also support our characterization of inferentially many-valued logics.

The base of R. Suszko’s philosophy was the distinction between
semantic correlates of sentences and their logical values. The author
argues that potentially there is no limitation as to the number of
correlates of sentences, though there are only two logical values
corresponding to T'ruth and Falsity. In this perspective, all tradi-
tionally (i.e. tautologically or consequentially) many-valued logics
are also logically two-valued and they may be regarded only as
referentially many-valued but not logically many-valued. Recall that
the core of the Fregean approach is the so-called Fregean Axiom, see
[10], identifying semantic correlates of sentences and their logical
values.
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Suszko underlines the referential character of homomorphisms
associating sentences with their possible semantic correlates (i.e.
referents or situations) and sets them against the logical valuations
being zero-one-valued functions on For and, thus, setting apart the
referential and the logical valuedness. Suszko claims that each sen-
tential logic, i.e. a structural consequence relation, can be deter-
mined by a class of logical valuations and thus, it is logically two-
valued. The arguments, supporting the Suszko’s thesis, are based on
the completeness of any structural consequence C with respect to a
Lindenbaum bundle.

Given a sentential language L and a matrix M = (A, D) for L,
the set of valuations TV, is defined as:

TV = {tp : h € Hom(L, A)},

where

[ 1 if hlo)eD
th(a)_{ 0 it hia)¢D.

Consequently, the matrix consequence operation =) may be des-
cribed using valuations as follows:

X E=u aiff for every t € TV t(«) = 1 whenever ¢(X) C {1}.

The definition of logical valuations may be simply repeated with
respect to any structural consequence operation C' using its Linden-
baum bundle. Thus, each structural logic (L, C') can be determined
by a class of logical valuations of the language L or, in other words,
it 1s logically two-valued.

The justification of the thesis on logical two-valuedness of an
important family of logics lacks, however, a uniform description of
TVe's ie. classes of valuations C-adequate, and in each particular
case to find TV is a matter of an elaboration. Below, we discuss
the case of finite Lukasiewicz logics.

The original example, given by Suszko, see [11] and 7|, presents
a relatively easily definable and readable set of logical valuations
LV3 for the (-, —) — version of the three-valued Lukasiewicz logic.
Accordingly, LV3 is the set of all functions ¢ : For — {0,1} such
that for any «, 8,7 € For the following conditions hold:

(0) t(y) =0or t(=y) =0
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22;1 t(a) = 1 and t(5) = 0, then t(aw — ) =0

(3) if t(a) = t(B) and t(—-a) = t(—8), then t(av — ) =1

(4) if t(a) = t(B) = 0 and t(—a) # (=), then t(a — B) = t(—«)
(5) if t(—ar) = 0, then t(——a) = t(«)

(6) if t(a) = 1 and t(B) = 0, then t(—(a — 5)) = t(=5)

(7) if t(

)
) if t(a) = t(—a) = t(B) and t(—=5) = 1, then t(—(a — ) =

The uniform description of all finite LV,, for n > 3 requires the
use of more compound formulas with the well known one-argument
connectives ag, a1,...,a,_1 of Rosser and Turquette, definable by
means of L-implication and L-negation, cf. [9]. Thus, for any h €
Hom,,

1 if h(a)=i/n—1
0 otherwise.

plas(a)) = {

Given n > 2, LV, is then the set of all functions t € 2FM such
that for any «, 8,7 € F'M the following conditions are satisfied:

(1) t(y) = tlan-1(7));t(—7) = t(ao(7))-
(2) For each v € For exactly one of the following equalities holds:
t(ag(y)) =1 or t(ai(y)) =1...or t(an—1(y)) = 1.

(3) tlai(v)) =1 or t(=ai(v)) = 1; t(ai(—7)) = t(an—i-1(7))-
0 i1#0andi#n—1
(4) taila;(7)) = § Ha;(v)) i=n-1

(5) tla — B) = 1if t(a;y () = t(ay(B)) = 1 and i; < io,
t(ai(a — B)) = 1if t(a;, () = t(ai,(B)) = 1 where i; > ig and
i=(n—1)— iy +is

The last description, originally given and thoroughly justified in
[4], is algebraic in its spirit, since the function corresponding to
Rosser and Turquette connectives, as well as their counterparts are
used in several algebraic formalizations of many-valued logic. This
naturally suggests that some other classes of logics may have similar
two-valued characterization.
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4 Inferential three-valuedness

Logical two-valuedness of any structural logic is a direct consequence
of the construction of matrices and the division of the sets A of
their elements into two complementary subsets of designated and
undesignated elements: D and A — D, respectively. And, the 0—1
valuations are but characteristic functions of the sets of formu-
las, which are actually associated, via a homomorphism of the lan-
guage into the matrix, with designated referents. The conclusion
that getting out of logical two-valuedness might be made on the
basis of a non-complementary division of the set A of referential
values.

In [8] a generalisation of Tarski’s concept of consequence operation
related on the idea that the rejection and acceptance need not be
complementary was proposed. The central notions of the framework
are counterparts of the concepts of matrix and consequence rela-
tion — both distinguished by the prefix “¢” which may be read as
“quasi”. Where L is a sentential language and A is an algebra similar
to L, a g-matriz is a triple

M* = (A7 D*?D)7

where D* and D are disjoint subsets of the universe A of A (D*ND =
()). D* are then interpreted as sets of rejected and distinguished
elements values of M, respectively. For any such M* one defines
the relation Fj, between sets of formulae and formulae, a matriz
g-consequence of M* putting for any X C For,a € For

X Ep+ aiff for every he€ Hom(L, A)(ha € D whenever R X ND*=1)).

The relation of g-consequence was designed as a formal counterpart
of reasoning admitting rules of inference which from non-rejected
assumptions lead to accepted conclusions. The g-concepts coin-
cide with usual concepts of matrix and consequence only if D*UD =
A, i.e. when the sets D* and D are complementary. Then, the
set of rejected elements coincides with the set of non-designated
elements.

Sometimes, it is convenient to consider the alternate of g-matrix
M?* received in result of replacing D* with A — D*. Then, after
renaming we consider the matrix M, = (A, Dy, D1), where Dy =
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A — D* and Dy = D. Note that, then Dy O Dy. Accordingly,

X Em+ aiff for every h € Hom(L, A)(ha € Dy whenever hX €
Dy).

This way of expressing the g-consequence will be used in the next
Section.

.

D'nD=0 Do D
D'uD=# A

For every h € Hom(L, A) a function ky, : For — {0, /2,1}

0 if h(a)€ D*
kn(a) =< Yo if h(a) € A— (D*UD)
1 if h(a)€ D.

may be associated. And, given an inference matrix M* for L we put
KVyp« = {kp : h € Hom(LA)}, and define =y« by

X By a iff for every k, € KVyy+ if kp(X) C {{k, 1}, then
kp(a) = 1.

With each relation =57+ one may associate the operation Wnp :
2Fer s 9For putting

Wnp+(X) ={a: X Eum- a}.

This is a kind of a three-valued description of =j/+. Notice that
KV« reduces to TVyy and Ep+ to |y when D*U D = A Tt
is worth emphasising that this is a case only exceptionally: for the



302 Grzegorz Malinowski

ordinary (structural) consequence relation. In general, the descrip-
tion remains three-valued. Therefore a g-logic (L, Wnps+) is either
two- or three-valued.

D \ <
=1/2 i
/ —0if fuD=4
Yo >

The following example proves that the three-valued g-logics exist,
cf. [8]. Take the three-element g-matrix

LS = ({0,1/27 1}a o VLA 6, {0}7 {1})7

where the connectives are defined as in the Lukasiewicz three-valued
logic. Then, for any p € Var, it is not true that {p} Fas+ p. To see
this, it suffices to consider the valuation sending p into %.
The more striking is perhaps the fact that even logics generated
by some two-element g-matrices may be logically three-valued.
Though different, the two approaches coincide on contents. Note,
that

For any g-matric M* = (A, D*, D) and a corresponding matriz

M = (A, D), Wnp+(0) = Cnp(0) = E(M).

This is a very important observation. It means that any logical
system may equally well be extended to logically two-valued logic
(L,Cnyr) or to a three-valued logic (L, Wnjs+). Obviously, depen-
ding on the quality and cardinality of M the two kinds of extensions
may define different logics. Moreover, in several cases it is also
possible to define two (or more) different inferential extensions of
a given system. The idea was applied in [5] to make a distinction
between two “indistinguishable” modal connectives of the four-valued
modal system of Lukasiewicz.
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The g-framework is general. In [8] an inference operation of which
Wnp+ is a prototype was introduced and studied. An operation
W . 2For 5 2For g o g-consequence operation provided that for
every X,Y C For

(W1) WX UW(X))=W(X)
(W2) W(X)CW(Y) whenever X CY.

W is called structural if for any substitution e € End(L)
(S) eW(X) C W(eX).

Where M* is any inference matrix, Wnps« is structural. In turn,
all Lindenbaum’s tools may be adopted to structural inference opera-
tions W to exactly the same effect. Thus, the bundle of Lindenba-
um’s inference matrices

Wx = ( For , For — (X UW (X)), W(X))
may be used to prove, cf.[§], that

For every structural inference operation W there is a class K of
inferential matrices such that

WTLK(X) = ﬂ{WTLM*(X) cM* e K}

Following the line of constructing the valuations corresponding
to the classes of matrices, here applied to g-matrices, we may get a
necessary description of any structural g-logic (L,WW). Accordingly,
we conclude that any such construction is logically two- or three-
valued.

5 More inferential values?

Extending the inferential approach to more values and thus getting
logical n-valuedness for n > 3 seems easy: apply the method of
construction described in Section 4 and divide matrix universe into
more than three mutually disjoint subsets. However, the next step,
i.e. construction of an appropriate matrix g(n)-consequence is not
evident. On the other hand, no natural lattice-theoretic combination
of g-consequences is possible, since g-consequence operations on a
given language form a lattice, see [6].
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In [3] a partial solution of the problem is provided. Using special
bundle of finite linear matrices with the unary functions “labelling”
appropriate subsets, the construction of a compositional operation
was defined, which in the “inferential” terms is more than 3 valued.

The construction is based on a finite algebra E,, = (Ey, f1, f2,- - -,
fm) where n > 2 and E,, = {1,2,3,...,n}. Next, it is required that
among the functions of F,,, primitive or definable, there are unary
functions 81, 8a, ..., 8,

_fnif x>i+1
5"(3“”)_{1 if o <itl

Let L = (E,, F1,F,,...,F,) be the language to which E,
is similar. Assume that Dy = {k,k — 1,...,n} and D; = {l,
I+1,...,n}, for k <[ and, finally take the g-matrix:3

M]?,l == (En7Dk7 Dl)7

Consider its g-inference,

X b Mp,o iff for every h € Hom(L, E,,) (If h(X) C Dy then
h<a) S Dl):

and the matrix M"™ = (E,,,{n}) and its consequence =},
X R o iff for every h € Hom(L, E,,) (If h(X) C {n}, then
h(e) € {n}).
Let 0,(X) =qr {0x(58) : B € X} and notice that
X |—?\4k’l « iff 5k(X) ':71\1/[ 5[(0&),
and, finally, that
Qnag,, (X) = {a: X Fy o} = {a: 0u(X) Fjy di(@)}-

The last equation shows two descriptions of sets Qnay, ,(X) and
thus, descriptions of the matrix g-consequence operation Qnyy, ;.

2Such functions are definable in standard logics, cf. [9], a family of which
contains most of the known finite-valued calculi. They are also widely used in
modern formulations of Post algebras.

3In the second formulation provided in Section 4.
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The crucial concept of a multidimensional matrix and its inference
is defined using a decreasing sequence of non-empty subsets of E,,,
Ds—la e ,Dli

Ds_12Ds_92>...2 D,
such that E,, — Ds_1 # 0.
The structure
M, =(E,,,Ds—1,Ds_2,...,D)

is referred to as an s dimensional q-matriz. The notion of an s
dimensional g-matrix is a direct generalization of the concept of g-
matrix; every g-matrix is three dimensional and “standard” matrices
are two dimensional. Next to that, as compatible with the appro-
priate consequence-like operation @Q° defined below, the partitions
correspond directly to logical values, see [3] for details.

The notion of s dimensional g-matrix inference which would keep
the correspondence preserved to a higher degree is then defined
using the bundle M® of ¢g-matrices associated with Ms:

M® = {(En, Ds—1, Ds—2), (En, Ds—2, Ds—3), ..., (E,, D2, D1)},
or, equivalently, by

M® = {Ms_9,Ms_3,..., M},
where M,_; =gqr (E,,, Ds—it1,Ds—),i=1,...,5 = 2.

Now, if Q; = Wnyy, , is the matrix g-consequence of M,_;, then
the operation Q°® : 279" — 2F°" defined as superposition of Q,_o,
Qs—3,---,Q2,Q1, Q° = Qs—20Qs-30...0Q20Q1, which for every

set of formulas X:

Q' (X) = Qs—2(Qs-3(. .- (Q2(@1(X))) ...)),

satisfies the starting requirements.

The definition of multiple-element valuations is slightly involved.
To outline the idea of it, fully discussed in [3]|, we shall consider
the case of 5-dimensional matrix g-consequence W determined by a

matrix M5 = (En;D4aD37D27D1)'
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As one may expect, the logic determined by W should be in-
ferentially five-valued. One may also expect that, as in the three-
valued case of g-consequence, the valuations should be in correspon-
dence with homomorphisms from L into FE,, i.e. the referential
assignments sending formulas into the matrix universe. Accordingly,
valuations are functions mapping appropriate subsets of E,, into the
five-valued set of logical (inferential) values, say into {0,% /4,2 /4,3 /1, 1}.
The subsets of F,,, mapped in subsequent values are respectively:
E, — D4,Dy — D3, D3 — Do, Dy — Dy, Dq. The following diagram

depicts the association.

6 Final remarks

The modern conceptual treatment of many-valuedness was possible
due to matrices introduced to logic on the turn of 20th century. The
matured matrix methodology, as a part of a general theory of logical
calculi, cf. [12], essentially extended the possibilities.

In the paper we discussed two kinds of matrix based referential
many-valuedness: tautological and consequential. The first case oc-
curs, when the multiplication of elements of matrix universe results
in a smaller set of logical truths, i.e. set properly included in the set
of all classical tautologies, see Section 1. Otherwise, it is possible to
get many-valuedness using the matrix consequence: conservatively,
saving the classical set of tautologies, or non-conservatively. The
first case requires the use of “non-classical rules” of inference, see
Section 2.
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The concept of many-valuedness becomes more involved on the
grounds of the theory of structural consequence operations, since
logics thus defined are often characterizable with the classes of
matrices, cf. [12]. So, sometimes it may be difficult to say to what
degree a given logic is (referentially, or algebraically) “many-valued”.
The situation essentially changes in view of the Suszko’s methodo-
logy inspired by the non-Fregean approach in which denotations of
sentences i.e. referential, or algebraic values are different entities
from logical values. Accordingly, due to the Suszko’s Thesis, every
structural logic is logically two-valued.

The construction of g-consequence was the first step towards
logical many-valuedness, or more precisely, to inferential three-valu-
edness. The methodological background for structural g-logics has
already been elaborated: the g-consequence is described through
modification of Tarski’s conditions for consequence and the g-matrix
methodology as a generalisation of the standard matrix approach,
is provided. Finally, the Lindenbaum—Wjcicki’s - like completeness
result leads to the conclusion that any structural g-logic is logically
two- or three-valued. Accordingly, the logical three-valuedness de-
parts naturally from the division of the matrix universe into three
subsets and the (ST') counterpart says that any inference based on
a structural g-consequence may have a bivalent or a three-valued
description, cf. Section 3.

The discussion of possibilities for further exploration of the idea
of logical n-valuedness for n > 3 showed that the only evident step
to be made consists of a division of the matrix universe into more
than three subsets. Therefore, instead of the general approach to
logically many-valued inference, only finite linear matrices with one-
argument functions “labelling” subsets of elements of the matrix
were considered. Unfortunately, even for the case, which is impor-
tant, getting uniform description of properties of logically more-
valued consequence-like relation is not easy. So, one may only say,
that the construction presented in Section 4 proves that logically
n-valued logics do exist. The problem of getting general description
and elaboration of methodology for such devices still remains open.

It should be also underlined, that getting a general axiomatization
of structural s-dimensional g-consequence, as well as its complete-
ness proof, seems very hard indeed. Perhaps the algebraic hints given
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in Section 3 may help in making further steps toward even more
general theory of many-valued inference.
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Exeromuuk Jlozuweckue uccaedosarus TPUHUMAET K IIyOJIMKaA-
NN CTaTbH, COJIEPIKAINE U3J0KEHNE OPUTUHAJIbHBIX PE3Y/IbTaTOB
U3 PA3JIMIHBIX 00JIACTell COBPEMEHHOU JIOTMKY, paHee He IIyOJIuKO-
BABIIUECH U HE MIPEJICTABICHHBIE K ITIYOJUKAIIUN B IPYTUX U3MAHUIX.

CTa.TI)H JOJIZKHa 6bITb npeJ/icTaB/JIeHa B 3JIEKTPOHHOM BUJIE U
odopmiena B dopmare IWTEX 2 (10 coryiacoBaHUIO € PEKOJLIE-
rueii B MS Word). Ilpu noaroroeke crarbu B INTEX 22 HeobxoqumMo
ucoib3oBarh cruib li.sty. CruseBoit daiti li.sty, 3arinasubriit daita
li.tex, a Takxke mpumMep oOPMIIEHHS CTATHU MOXKHO HAWTHU IO aJl-
pecy: http://iph.ras.ru/page48601066.htm

Ob6beMm cTaThl He JOJKEH MpeBbImaTh 30 MedaTHBIX CTPAHWIL B
ykazanHoM popmare. CraTbs 063aTEIbHO HOJIXKHA COAEPIKATD aH-
HoTanuio (xe 6ostee 100 ¢j10B) n KII0I€eBbIE CJI0Ba (3-5 CJIOB/ CIIOBOCO-
YeTaHWii) HA PYCCKOM U aHIVINHCKOM SI3bIKE.

[Ipu mmoxroToBKe 3/IEKTPOHHOTO BapUAHTA CTATHU OCODOE BHUMA-
HUE CJIeIYeT YIACTUTD CJEIYIONIM MOMEHTaM O(OPMJIEHUS] CTAThH:

e AHHOTAaIUS, KJIOUEBBIE CJIOBA, TEOPEMBI, JIEMMbI, JOKA3aTE Tb-
CTBa, IPUMEPDI U T.II. IOJI?KHBI HADUPATHCSI C UCIOIb30BAHUEM
COOTBETCTBYIONINX OKPYKEHUIA.

e llutocTparuBHbLil MaTepuasl (PUCYHKH, TabJIMIpBI, JHarpaM-
MbI) TOTOBUTCs cTaHIapTHbIMEU cpejacTBamu ATEX’a. Pucys-
KI MOT'YT OBITb TaKKe IOJIOTOBJIEHBI B JIIOOOM I'paduiIecKoM
PEeJIAKTOpE U IIPEJICTaBJIEHBI B (DopMaTe eps.

o HpHMeanHH, CHOCKH K TEKCTY CTaTbH AeJ/Ial0OTCsd IIOCTPaHNYI-
HO C UCHOJIb30BAHUEM CKBO3HON HyMepaluu.
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32-84, e-mail: ukniga-m@libfl.ru; 8 Cankr-Ilerepbypre — OO0 «Yuupep-
curerckas kaura-CII6» rerr.:(812) 640-08-71, e-mail: uknigal @westcall.net
Posununbie uznarensckne npomaxku: B Cankr-Ilerepbypre — marasmu
«KHIKHBIA OKOIl» (IIUPOKUI aCCOPTUMEHT I'yMAaHUTAPHO JIMTepaTyphbl)
B.O., Tyukos nepeysok, a. 11, ren. (812) 323-85-84

B MockBe — www.notabene.ru (495) 745-15-36

ITonmucano B egars 03.05.2012
Taprurypa Taiivc. @opmar 60x90 1/16. Bymara odcernasi. [leuars od-
cerHasd. Yearned.n.14. Ya.-uzm.i. 13. Tupazk 1000 sx3. 3akas
Ornevarano B Tunorpadun «lajiepes mevarus
(OO0 «Crymusi») «HII-ITpunT»
Cankr-Ilerepbypr, U3maitioBekuit mp., 1. 29
rest.: (812) 324-65-15, mail@npprint.com

Ioonucroti undexc 6 xamanoee «Ilpecca Poccuus 42046.

2-e noayeodue 2012 e.



B.A. Boyapos
B.U.MapkuH
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