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Jlokj1a/1 TOCBAIIEH 33 aHUI0 JIOTUIECKUX IPOIECCOB CPEJICTBAMUI
MIPOITO3UITNOHAILHBIX UCYUCIEHUI. ByJieT pacckazaHo O TOM, Kak JiO-
rMYecKrue CUCTEMbI 33/Ial0TCs NCYNCIEHUSAMU, YCJIOBUAS CYyIIEeCTBOBAHU S
TAKOI'0 3a/[aHUd, CBOICTBa PENIETKH JIOTUYECKUX CHUCTEM, ITOPOXK/IeH-
HBIX WCUUCICHUSIMU, YCJOBUSI PA3PEIIMMOCTHU TPOOJIEMBI BBHIBOJA IS
IPOIO3UITMOHAJbHBIX UCUYUCIEHUI U CJI0KHOCTh 3TOT'O BBIBOJIA.

KiroueBbie ciioBa: Opono3unuoHaJIbHbIe HMCYUCJ/IEHUA, JIOTn4Ye-
CKHe CUCTreMbl, HpO6JIeMbI BbIBO/Ia, CJIO2KHOCTDB BBIBO/1a.

OnHOll M3 aKTyaJIbHBIX 33J1ad MATEMATHUKHU SIBJISETCsl CO3/IAHUE U Pa3-
BUTHUE UHTE/JIEKTyaJIbHBIX CUCTEM U JIOTUYECKOI'O allllapaTa, O6HaﬂaIOH_H/IX
CIIOCOOHOCTBIO K OOYUEHUIO, PACCYKICHUIO U JIPYTUM OTJIMIUTEIbHBIM IIPH-
3HaKaM 4eJlIoBeKa. B 1epByio odepejib 9TO 00yCJIOBJIEHO, C OJIHON CTOPOHBI,
BO3POCIIEH CII02KHOCTHIO TEXHUIECKUX CPEJICTB, /it (DYHKITMOHUPOBAHUS KO-
TOPBIX 3aTPAYUUBAIOTCS OI'POMHBIC Y€JIOBEUYECKUE YCUIUs, C IPYroil — CIieru-
bUKOIT BOBHUKAIONIUX CErO/IHS 3324, PEIINTh KOTOPbIE TPAKTUYIECKH HEBO3-
MOXKHO Kak 6e3 CylnepBhITUCIUTEIbHBIX MOITHOCTEM, Tak u 6e3 uesioBeka. 11o-
9TOMY HEOOXO UMbl HHTEJIJIEKTYaJIbHbIE CUCTEMbI, CIIOCOOHBIE CAMOCTOSATE b=
HO peIaTh [TOCTABJIEHHBIE 3a/1a491, a He MepPeK/IaIpBaTh ux Ha 1ejoBeka. O
BasKHOCTH 9TOT'0 CBUJIETEILCTBYET OTKPBITHIN B 2013 roay B 2Kenese mpoekT
«YestoBedeCKHit MO3I'» 1, KOTOPOii HAIIPABJICH Ha KOMILIEKCHOE H3yUCHHS He
TOJIBKO (PUBUYECKOI0 yCTPOMCTBA MO3ra 4YesIoBEKa, HO U €ro CIIOCOOHOCTH K
pPaCCyKJICHUIO.

OcHoBoOl co3/TanusT WHTEJIEKTYAJTBHON CHCTEMBI SIBJISIETCS HCCIIETOBA-
HOE W MOJEINpOBaHUe JormuecKux TmporeccoB. Kak ormeuaer A.C. ITlox-
koJ3uH |?], «Jlormueckue mporecchl 3aHUMAIOT IIEHTPATIBHOE MECTO B IOBE-
JIEHUU JIIOOBIX MHTEJIEKTYaJIbHBIX CHCTEM, U IIPOIPECC B PA3BUTUU HUCKYC-

'"Human Brain Project, https://www.humanbrainproject.eu.
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CTBEHHOTO MHTEJIJIEKTA B 3HAYUTEIbHON CTEIeHN OIPEeIeISeTCsl IIPOTPecCcoM
B PA3BUTHN TEXHUKU MOJAECIUPOBAHUsI IOTHIECKUX IIPOIECCOBY. 3a9aCTyIO UC-
CJIeJIOBaHUE JIOTUIECKUX ITPOIECCOB COMPS?KEHO C CEPHE3HBIMU TPYIHOCTIMU
[IONCKa, aIeKBATHBIX MOJEJe IpeCTaB/IeHIs IIPOIIECCa PACCYKIACHUST Ie/I0-
Beka. Hajandame Takmx CJI0XKHBIX OCOOEHHOCTEl CBSI3aHO C TE€M, UTO MOJIEJhb
JIOJIZKHA, BO-TIEPBBIX, OBITH IPOCTBIM CPEICTBOM 3aJIaHNs PACCYXKIACHUi, a,
BO-BTOPBIX, O6JIa,ZLaTb JA0CTaTOYIHO 6OFaTbIl\H/I BbIpa3UTE/IbHbIMUA CIIOCO6HOCTH—
MM IS TIPEJICTABJICHNsT ¢ UX [TOMOIIBIO JIOTUIECKUX IIPOIECCOB.

[TonbITKKM MCCIeI0BAHKS JIOTUIECKUX MPOIECCOB MaTeMATUIECKUMU Me-
TOJIAMU NPUBEJIA K TOSBJIEHUIO W DA3BUTUIO MaTeMaTwdeckoit jioruku. Oc-
HOBHbBIE WJIeN KQYeCTBEHHOI'O UCC/IEOBAHUS IOHSITHS PACCY 2K IEHHUST BOCXOJISAT
K dysramentanbabiM paboram I. @pere [?| u nmocrpoeHHOMY Ha UX OCHOBE
rpanuosHomy 3xanuio «Principia Mathematica» [?]. B ocnoBe ncciemoa-
HUS JIEKUT U3YUEHHE MPOIECcCa PACCyK/ICHUsI B TEDMUHAX TaK HA3BIBAEMbIX
[POTO3UIIUOHAIBLHBIX UCYUCTIEeHUIE. [Iponosuuonasvroe ucwucierue Tpe-
cTaBJsieT cobOit MHOXKECTBO (POPMYJI ¢ HEKOTOPBIM HADOPOM IIPABUJI, TIPUME-
HUMBIX K 3THM (GOpMy/IaM ¥ HPUBOJANIMX K HOJYUEHHIO JAPYTUX (DOPMYIL.
@opmyJibl cyzkaT GOPMAJbHON 3aIMChIO CYKIEHWUI, & PaBUIa OTPasKaIOT
POIECC paccykjieHus. [lepBoHadabHO, KOHCTPYKIIMU TaKOTO POJIa CJIy KM~
JIX TOJIbKO MOJIEJISAIMU JIJIsl U3YUEHUsI PACCyKJICHUI YeI0BEKe, HO ¢ TOsIBJIe-
HUEM 3JIEKTPOHHDBIX BBIUACIUTEILHBIX MAIIUH U PA3SBUTUEM MATEMATUIECKON
KuOepHeTUKH 00J1aCTh UX TPUMEHMMOCTH 3HAYUTEILHO BO3POC/Ia, HAYUHAS C
U3YYEHUsT PeabHBIX BHITUCIUTENbHBIX CUCTEM, TAKUX KAK CXeM U3 (PyHKIH-
OHAJILHBIX JIEMEHTOB |?], 1 3aKaHYNBas MOJETMPOBAHUEM JIOTUIECKUX TIPO-
IIECCOB M UCKYCCTBEHHOIO MHTEJIIEKTa |?].

[IponosunuonasbHOE UCYUCTIEHHUE SABJISAETCH YaCTHBIM CIIyYaeM JIOTmde-
cKoii cucrembl, kKak napel (M, Q), rine M — MHOXKECTBOM 0O'bEKTOB CHCTEMBI,
a {) — MHOXKeCTBO JOIYCTUMBIX OIlepalluil HaJ 00beKTaMi CUCTEMbI. Baxk-
HO OTMETHUTH, UTO TAKOE IIPEJICTABJIEHAE OKAa3aJ0Ch BIIOJHE €CTECTBEHHBIM
JIJIsT MHTEJUIEKTYaJIbHbIX cucTeM. Hampumep, MHOXKeCTBO (pYHKIHUI ¢ orepa-
nueil cynepnosuruu |?], MHOXKECTBO aBTOMATHBIX (DYHKIIHIT C OHEepAIIsAMI
KoMIo3unuu u obparHoil ces3u |?]| u ap. Jlormueckasi KOHKpeTu3alus JaH-
HOIl KOHCTPYKIIUK BIEepBble Oblia Jana B paborax A. Tapckoro [?]. Ou BBes
Ha MHOXKeCTBe (hOPMYJI Ollepalnuio npucoeantenus ciaenctsuii C' u omnpese-
Jit oriepaTop 3ambikanus Cn, nopoxjennsiit C u oreparyeil 1mMojacTaHoB-
Ku. [IponosunuoHAIBHBIM UCIUCEHUEM B 3TOW CJIydYae BBICTYIIAET BCSIKOE
MHO2KecTBO hopMmyst X, 3aMKHYTOE OTHOCUTEJIHLHO OIePaIUil IPUCOeIMHEHN S
caepcrBuii u nojcranosku, o ectb X = Cn(X). B repmunonorun Tap-
ckoro 3aMkHyTble Kaacchl Cn(X) Ha3bIBAIOTCS JIE/[yKTUBHBIMI CHCTEMAMH.
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U3syuenuto jlornyeckux u ajaredpandeckux cBoicTs omnepaiu C' MOCBSIIEHBI
dbyunamenrtanbube paborst P. Byitnumxkoro [?] u £1. Yesmakosckoro |?].

C TakuMm noHsiTHEeM Jioruueckoii cucrembl (M, ) cBsi3aH nesiblii psij 33189
dyHIaAMEHTAIBHOIO XapaKTepa, KOTOphle, KaK IIPaBUJIO, PACKPBIBAIOT COIEP-
JKATEJIBHYIO CYyTh paccMaTpuBaeMoii cucreMbl. K Takux 3amadaM OTHOCUTCS B
MIEePBYIO O49€epe/ib OIIMCaHNE BbIPa3UTEIbHBIX CBOMCTB CUCTEMBI. BpraSI/IMOCTb
My Fqr My mexy oobekramu My, My C M B norudeckoit cucreme (M, ))
03HAYAET BO3MOXKHOCTD IOJIyUeHusl OnHuX u3 Hux Mo dyepe3 apyrue M mo-
CPEeICTBOM 3apaHee omnpejesnennoro Habopa mnpasua 2 C Q. Obwas npo-
baeMa 6bpasuUMoCcmU s JIOTHaecKoii cucremsl (M, €)) cocrout B onmcanun
BCEX TaKUX Iap KOHEIHBIX MHOXKeCTB 00beKTOB M1, Mo C M, 1jist KOTOPBIX
BCe€ 3JIeMEHTbI O/THOI'O MHO2KeCTBa MO2KHO BbIPa3UThb Y€PeE3 3JIEMEHTDI IPYyroro
MHO>KeCTBa, TO ecTb M Fq Msy. C mosiBieHneM TakKux pPasHoOOpPa3HBIX MO-
Jesiedi paccykjiennii, Kak Kiaccudeckasi jioruka Co [?], uHTYHIIMOHUCTCKASI
aoruka H [?], Mmomasnbhble soruku [?], jgoruka nokasyemocru [?| u apyrue,
JIOBOJIbHO OBICTPO CTAJIO IIOHSTHO, UTO CBOMCTBO BHIPA3ZUMOCTH UIPAET KJIIO-
YEBYIO POJIb B MCCJIEJOBAHUN JIOTUIECKUX ITPOIECCOB.

MoO>KHO BBIIEIUTH JABa HAIIPABJIEHUs B PEIIeHNN O0IIei MpobaeMbl BhIpa-
3UMOCTH JIJISL JIOTUYECKMX CUCTEM: (PYHKUUOHANDHDIT, KODIA Ha IePBbIN IIaH
BBIXOJUT U3yueHne (PYHKIMOHAJIBHBIX CBOWCTB CHCTEMBI U TJI€ PACCMATPUBA-
IOTCS TaKWe IOHSITHSI, KK 3aMKHYTBIE KJIACCHI, IIOJHOTA, IIPEIIoIHOTa, Oa-
3UCHI U T.IL.; U A02U4eCKUl, B KOTOPOM ITPOUCXOIUT M3yUE€HHE CUCTEMBI KaK
00beKTa B BHJIE CUCTEMbI aKCHOM ¥ IIPABUJI BBIBOJIA.

[TepBriit 0X0J1, TPAKTUIECKH Cpa3y IOKA3aJ CBOK 3(D(MEKTUBHOCTH B
n3ydeHnN PyHKITMOHATBHBIX CBONCTB KOHETHOZHATHBIX JIOTUK. OCHOBOITOTA-
FakoIyi0 POJib B PEIICHUU TPO0JeMbl (DYHKIIMOHAJIBHONW BBIPA3UMOCTH JIJIsT
ksaccuueckoii storuku Cg urpaer pesysbrar 9. JI. ITocra 1921 roxa [?]. On
U3yYUJ OTHOIIEHUE BBIPA3UMOCTH JIJIs CJydasi JABY3HAYHOU JIOTUKH U TOJI-
HOCTBIO OIIMCAJI CTPYKTYPY BCEX 3aMKHYTBIX (OTHOCHTEIBHO CYIIEPIIO3UIIUHT)
KJIACCOB OyJeBbIX (DYHKIMi, HA3BAHHBIX BIOCJIEJACTBUM Kjaccamu llocra.
IIpu nepexome oT IBYy3HAYMHBIX JIOTUK K MHOTO3HAYHBIM OOHAPY KUJIUCH ITPIH-
[UNIAATBHBIE OTJIUYUS B BBIPA3UMOCTH OJIHUX 00BHEKTOB depe3 japyrue. Ilo-
IBITKA 0003pEeHNsT 3aMKHYTBIX KJIACCOB (DYHKIIUN IJIsi MHOTO3HATHOM JIOTH-
KU HATOJKHYJIACH HA IPUHIUIUAJIBHBIE TPYIHOCTH, CBA3AHHBIE C KOHTHHY-
aJIbHBIM OOMJIMEM 3aMKHYTBIX KJjaccoB, obHapykenubix FO.U. fHoBBIM 1
A. A. Myunukowm [?]. Anasornansie rpyanoctu 6b1n o6uapykenst M. @. Pa-
na |?| maxke B mpocreiiineil HEKIACCUYECKOli JIOTHKE 1epBOi MaTpuiibl f1ch-
KOBCKOTO.
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BauacTyo He BCerja s PacCMaTPUBAEMOM JIOTMYECKON CHCTEMBbI y1a-
eTcsl PEIUTh TIPOOJIEMY BBIPA3UMOCTH JIJIsl IIPOU3BOJIBHBIX 00beKTOB. Jljst
TaKUX CUCTEM IPHUHATO PACCMATPUBATDL YaCTHBIN CJIydail IpoOIeMbl BIpa3u-
MOCTH, & MMEHHO, IpobjeMy IOIHOTHL. IIpo6iema HOJHOTEL COCTOUT B OIH-
CAHMM TaKNX MHOYXKECTB OO'bEKTOB PACCMATPUBAEMON CUCTEMDbI, OTIIPABJISISACEH
OT KOTOPBIX MOXKHO IOJIy9HUTh IIOCPEICTBOM 3apaHee OIPEIEICHHOr0 Habopa
npaBujI Bee 00BEKTHI JaHHOl cucrembl. s kinaccuaeckoii joruku Cg 1po-
6JreMa IIOJTHOTHI OTHOCHTEJIHHO OIIEPAIAN CYIIEPHO3UIMHU ObLIa ITOJHOCTHIO
pertena 3. JI. TTocrom [?]. [Iist MHOrO3HAYHON JIOTUKK €€ PellleHne CBEJIOCh K
[OJIy9YEHNIO0 KPUTEPUEB IIOJTHOTH B TEPMUHAX TaK HA3BIBAEMBIX IPEIIIOIHBIX
kitaccoB. Psimom asropos (C.B. d6ionckum, A. V. Masnbues, A. B. Kysue-
nosbiM, Jlo Hxy-Kaewm, 1. Posenbeprom [?]| u ap.) 6buin 11ocsesoBaTeabHO
HOCTPOEHBI B IBHOM BUJIE BCE MPEJIIIOJHbIE KJIACCHI. 3aBEPINAIOIIEe OCTPOe-
Hue 1pu sToM nposes 1. Pozenbepr [?| B 1970 roxuy.

Venexn GyHKIMOHAIBHOTO MOAX0Aa M Kiaaccuaeckoil jjoruku Co mpu-
BeJII K TOMY, 9TO B HAJEXKJe IOJHOTO OIUCAHUSI BCEX IMPOIO3UIINOHAJb-
HBIX WCUUCIEHUN pernerHne obieil mpobieMbl BHIPDASUMOCTH B JIOTHIECKOM
MOJTX0/1e OBLIO CBEJEHO K M3YUYCHWIO PA3IUYHBIX KJIACCOB JIOTHK, O6JIaJ1a10-
IIAX XOPOIITUMU METAJIOTTIeCKUMU CBOCcTBaMuU. 3BecTeH OrpOMHBIH CIIEKTP
TAKUX KJACCOB JIOTHWK, KaXKJIbIii M3 KOTOPBIX MPEJCTABJIsIET OCOOBINH WHTE-
pec. Z[OCT&TOLIHO VIIOMAHYTH KJIaCCbl MHOTO3HAYHbBIX JIOTUK, IIPEIJI02KEHHDbIE
4. JTykaceButdem |?], Ky1acc JIbIOMCOBCKUX MOJAJIBHBIX JIOTHK |?]| n 1p. Bekope
CTAJIO SICHO, YTO PA3JIMYHBIX JIOTUK ropasso 6osbire. K. Teness |?] mocrpo-
1 caerHoe cemeiicTBo oruk Mexxay H n Ca, KOTOpbIe BIOCTEICTBUN CTa-
JIM Ha3bIBaTh cynepunmyuyuorucmerkumy gorukamu, C. Ckpore [?] omucas
HOpPMaJIbHbIE PACIIUPEHnsT MomaabHO jJoruku S5, a M. Hammerr u E. Jlem-
MoH [?] pacemorpesn jioruku Mexy Sq u Ss. Tem He MeHee, TIOCKOJIbKY B
TO BpeMsI TIPE/ITOIATAIOCH CYITECTBOBAHIE CIETHOTO YHUC/Ia JIOTUK, TO COXPa-
HsIJTACh HAJEXKJ1a, 9TO UX BCe MOXKHO omucarh u u3ydnTth. Jlaxke 9. JI. Tloct
CHAYAa/1a CIUTAJ, ITO MOCKOJbKY KaXKJIyI0 k-3HAUHYIO PYHKIHUIO npu k = 3
MOKHO TIPEJICTABUTH KAK BEKTOP-(DYHKIMIO JBY3HAYHON JIOTMKU, 8 MHOXKE-
CTBO 3aMKHYTbBIX KJIACCOB TaKUX beHKL[I/Iﬁ CYETHO, TO MHO2KECTBO 3aMKHYThIX
KJIacCOB (PYHKIUH k-3HAYHBIX JIOTHK TpH k > 3 Takyke cuerHo. Ho stu Ha-
Jezk bl Obun paspyuiensl B. A. fHkoBbIM [?], OTKDBIBIIMM KOHTHHYaJIbHOE
CEeMEeHCTBO CyMEepUHTYUITUOHUCTCKUX JIOTHK.

Pertenne o61ieit rpobieMbl BBIPA3UMOCTH KaK B (DYHKIIMOHAJBHOM, TaK U
B JIOTMYECKOM II0/IX0/I€ HATOJIKHYJIOCh HA KOHTHHYaJIbHOE OOMJINE 3aMKHYTHIX
KJIACCOB M JIOTUK B OOJIBIITMHCTBE PACCMATPUBAEMBIX cucTeM. Kak y2ke ObLIo
VIIOMSIHYTO BBIIIIE, B TAKUAX CIYyYIaATX OOBITHO IMEPEXOIAT K PEIIEHUTI0 TACTHBIX
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caydaeB mpobseMbl BbipasuMocTu. OIHAKO, COBPEMEHHBIE METOJIbI HCIIOJIb-
30BaHUsI COOTBeTCTBUs [ajiya JJIsi TPEeIUKATHOIO 3aJI[aHUs KJIOHOB KOHEY-
HO3HAYHBIX beHKI_[I/II'?I TTO3BOJINJIN FaCTUYIHO IIPEO/I0JIETH TPYAHOCTD OIIMCaHUA
KOHTHHYaJIbHBIX ceMeficTB. B 3Toil CBsI3n BecbMa IpuMedaTesieH Pe3yJibTaT
J.H. 2Kyka [?, ?|, KOTOpBIii onmcas KOHTHHYAJIbHYIO PEIIeTKY 3aMKHYTHIX
KJIACCOB CAMOJIBOMCTBEHHBIX (PYHKIUI TPeX3HAYHON Jioruku. B oTim4ne ot
(byHKL[I/IOHa.HbHOFO IIOAX0/Ta, B JIOTUYIECKOM IIOJAXO/1€e 0 HEeJaBHEr0O BpeMEHNn
He ObLIO MOIBITOK TAKOrO onucanus |?).

[Ipobitema BBIpA3UMOCTH J1JTsi TPOTIO3UITUOHAIBHBIX UCUYUC/ICHU BIIEPBHIE
obuta mocTaByieHa A. Tapckum B 1946 romy Ha KOH(MEpEeHIHH IO IIPOoOJIe-
MaM MaTeMaTHUKH, TMOCBAIIEHHON JBYXCOTIeTn0 [IpUHCTOHCKOTO yHUBEPCH-
tera [?]. Yxe B 1949 rogy C. Jlunuan u 3. JI. Ilocr [?] omybiukoBaiu Ko-
POTKYIO 3aMETKY, B KOTOPO# 0e3 JI0Ka3aTe/IbcTBa CDOPMYIUPOBAJIUA TUIIOTE-
3y 00 aJITOPUTMUYIECKON HEPa3pemuMoCcTu TPoOJIeMbl ITOJTHOTHL /I KJIACCHU-
YeCKOI'0 MCYMCJIEHUs] BbICKa3bIBaHuii. JloKa3aTesibCTBO JTAHHOTO PE3yJIbTaTa
[OCTENEHHO OBbLIO BOCCTAHOBJIEHO TOCIeyomumu asropamu (M. Issucom,
B.E. Cunrsnerapu u M. K. Uuremoii [?]). Hezasucumo or nux B 1958 romy
P. Xappor [?] mocrpons KOHEUHYIO CHCTEMY aKCHOM HaJl JABYMsl OMHADHBIMU
CBSI3KH U KOHEIHOE MHOXKECTBO IIPABUJI BBIBOJIA, JJIsT KOTOPBIX IPob/ieMa BbI-
PA3UMOCTH AJIrOPUTMUYECKU HepasperiuMma. CIeyronuM IPOIBUKEHIEM B
9TOM HAIIPABJEHUU OBLT OTKa3 OT (PUKCHUPOBAHUS JIOTUIECKUX CBI30K. TaK,
B 1963 roxy M. /1. T'maacroyn [?] 0606utmn pesyabrar Jlunuana u Ilocra wa
cay4dail IPOM3BOJILHON KOHEYHON CHUCTEMBlI CBA30K, U3 KOTOPBIX BbIpasuMa
nMmiumkanus. [Ipu sTom on 3aMenns npaBusio modus ponens Ha €ro CHHTAK-
cuuecknii anaJior. Hesasucumo or Jlunuana u Ilocra B 1963 romy A. B. Kys-
HenoB [?] g0Ka3a/1 aIropUTMUIECKY 0 HEPA3PEIIMMOCTh IEJIOr0 KJIACca 3a/1a4
JIJIST TTPOTIO3UTIMOHAIBHBIX UCIUCCHUN ¢ MIpaBujIoM modus ponens, KyJIa BXO-
JIAT 1IpobJieMa SKBUBAJIEHTHOCTH, 11PODJIEMa TTOJTHOTHI U BHIPA3UMOCTH.

B ckopom BpemeHu OBLIO MOHSATO, UTO AJTOPUTMUYECKAs] HEPa3PEIu-
MOCTB TTPOOJIEMbI BEIPA3UMOCTH JJIsT ITPOTIO3UTIMOHAILHBIX UCIUCICHUN TMeeT
MaccoBbIil xapakTep. KitoueBbiM GhakTOPOM, OMPEIESIONIIM aJITOPUTMITIe-
CKYIO HEPa3pennMOoCTh TOM Wi UHOM MPOOJIEMBI JJIsl ITPOIO3UIIMOHATILHBIX
UCYUCTICHUH, sIBJISETCs CYIECTBOBAHME HEPa3peIMMbIX ucducjiaennii. Tak B
1964 romy B.E. Cunrsierapu [?| mocrpomst HepaspemmMoe HCUNCICHUE Bbl-
cka3blBaHnii Hag curuarypoit {—, —}. B 1965 rogy M. 1. Iisacroyu [?] u
nezasucumo A. Vxpur [?] nocrpounu cemeiicTBO MPOIO3UIMOHATBHBIX UC-
YUCJIEHUH, I KOTOPBIX IPOoOJeMa BBIBOAUMOCTH (DOPMYJ HMEEeM JIFOOYIO
crenenb Hepazpermmmoctu. Ormernm, aro M. J1. Tysacroys moydausa Tor xKe
pPe3yJIbTAT IJIsl JII00O0W CUTHATYPBI, U3 KOTOPOW BBIPA3UMa UMILIUKAIMA. Bo-
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Jlee CUJIbHBII pesyibrar 661 nostyden B. E. Cunrierapu B 1968 roxy [?]. On
HOCTPOMJI HEPa3PEIIMMOe YHCTO HMINIMKATHBHOE POIO3AIUOHAIBHOE HCIUC-
JIEHHE, aKCHOMBI KOTOPOT'O BBIBOJUMBI 13 GOpMYJIbl & — (Y — &) € IOMOIIBIO
HOJCTAHOBKK ¥ modus ponens.

B cBoe pabore A.B. Kysnenos ormeuaer, aro 1961 rogy A. A. Mapkos
(MJTA TN TTPETIOXKUIT PACCMOTPETh IPOOJIEMY BBIPA3UMOCTH W CBsI3aHHBIE
¢ Hell pobJIeMBl /IS IUCTO UMILIMKATUBHBIX ITPONO3UIMOHAIBHBIX HCIUC/Ie-
uuit. Ha srom mytu P. Xappon [?]| B 1964 nokaszas, aro npobieMa pacrno3Ha-
BaHUs TIOJTHOTBI, TAKKe KAK U IIPOOJIEMbI PACIIOZHABAHUS aKCUOMATU3AIMI 1
PACHIMPEHUii, aJITOPATMUAYECKN HEPAZPENIUMA, /IS JIIOOOro IPOMO3UIIIOHA b=
HOT'O MCYHCJIEHNs], U3 KOTOPOI'O BBIBOJUMBI (DOPMYJIbl & — (Y — T) U & — .
Hezasucumo 1. Byaman u M. Tanus [?] B 1972 rojy ¢ HOMOIIBIO KOHCTPYK-
it Cunruierapu [?] moKazaim aJropuTMUIecKyo HePa3penmMoCThb MpobJie-
MBI PACIO3HABAHUS PACIHIUPEHUI JJIsi YUCTO MUMILIMKATUBHOTO (parMenTa
HMHTYUIHIOHUCTCKOIO MCYUC/ICHUs BBICKA3BIBAHMI, TO €CTh JJIs IIPOIIO3HUIIAO-
HAJILHOT'O NCYHUCICHUSI ¢ AKCHOMAMHE

x— (y—x), n

B 1994 romy I'. Mapuunkosckwuii [?]| mosyqun 6osiee CuibHBIH pe3ysibrar o
TOM, ITO TPOOJIEMA PACTIOZHABAHIS BEIBOIUMOCTH (DOPMYJIBI A arOpuTMIde-
CKU Hepas3permnMa Jiis Jiioboit hopmynsl A, He mpescraBuMoii B Bujie B — B
1yt HeKoTopoit popmyiibl B. IlockoIbKy uMILIMKaTUBHBIE (DPArMEHTHI KJIac-
CUYIECKOT'0 U MHTYHUITHOHUCTCKOTO UCUUCTICHUS BBICKA3BIBAHUN ITOPOXKIAIOTCS
OJTHOI aKCHOMOI1, TO KaK CJIeJCTBHE IMpobJIeMa PACIO3HABAHNS PACIIUPEHUN
JUIss HUX aJIlOPUTMUYECKH HepasperunMma. Bojiee Toro, BepHO 0oJiee CHIIb-
HOe CJIeJICTBHE, OCHOBaHHOE Ha pesyibrare A. Tapckoro [?], uro mpobsema
pacrio3HaBaHus PACIIUPEHUN AJTOPUTMUYECKU HEPA3PEIINMAa JJIsi KaXKJI0r0o
IIPOIIO3UIMOHAJIBHOI'O UCUYUCJICHUSA, ABJIAIOIIETOCd KOHEYHBIM DaCIInPEHUEM
UCYUCTEHUS ¢ AKCHOMAaMU:

x— (y—x), n
x—= (y—= (= (y— 2)) = 2)).

Hecmorps na 6osibIlioe BHUMAHUE K PEIIEHUIO YACTHDBIX CJIYYaeB MPODJIEMBI
BBIPA3UMOCTH /IjIsl IPOIO3UIIMOHAJIBHBIX HMCUYNCIEHUI, BOIPOC HaXOXKJIEHUS
MHUHHAMaJIbHO-/IOCTATOYHBIX YCJIOBUM UX aJI'OPUTMUYECKON Hepa3peluMoCTu
JIO CUX IIOp OCTaeTCsl OTKPBITHIM.

Baxkno ormMeTuTh, UTO BIIOCJIEJICTBUU 33jia4a pelieHus MPOOJIEMbI Bbl-
PA3UMOCTH CTaJia BO3HUKATH B PA3HOOODA3HBIX JIOTHKAX, 33J[ABAEMBIX HC-
YUCJIEHUSMU, KOTOPbIe HEo0s13aTe/IbHO 00JIa1aI0T aIeKBATHBIMUA KOHEYHBIMU
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mogessivu. B srom manpasienun A. B. Kysuernos [?| monsitancs nepenectu
OTHOIIIEHUsI BBIPA3UMOCTU Ha CJIydail s3piKa (DOPMYJI TOM WJIM WHON JIOTUKU
IyTeM dBHOI'O MCIIOJIb30BaHUY ITPpaBUJia 3aMEHbl 9KBUBaJICHTHBIM B pacCMaT-
puBaemoii jioruke. OO1as podJieMa BEIPA3UMOCTHU B JIAHHOI JIOTUKE CTABUT-
cs cienyromum obpazom. Tpebyercs yKazaTh aJropuT™, KOTOPBIi 110 J1I000i
dopwmyite 1 JTI060i KOHEIHOM crucTeMe (pOPMYJI SI3bIKA 9TON JIOTUKH TTO3BOJILIT
OBl PACIIO3HABATD, BLIPDA3UMA JIU 3Ta (GOPMYJIa Uepe3 3Ty CUCTEMY, UCIIOTb3YsI
JINIIb [IPABUJIO 3aMEHbI SKBUBAJIEHTHBIM B 3TOM JIOTUKE U OCJIabJIEHHOE IIpa-
Bujio nogcranoBku. M. @. Pana [?] paccmorpes MojjasibHbIe JIOTUKU ¢ TOUKH
3peHns OTHOIIEHUS BHIPA3UMOCTH U JIOKA3aJl, YTO JJIsi MHOTMX U3 HUX, B TOM
qucyie Jijisi Hanbojiee M3BECTHBIX, KAKUMU SIBJISIIOTCS Jioruka Sy Jlrouca u jo-
ruka ['pkeropunka, He CyMECTBYET aJrOPUTMA, PEIIaioNero mpodbIeMy Bbi-
pasumocTu B HUX. EMy Ke yIaioch H0Ka3aTh, YTO JIJIsi IIPOMO3UIIMOHAJIHLHON
Jioruku jokazyemoctu lenens-Jleba, a Takyke Jjig MHOTUX €€ PACIIUPEHUIA
AJrOPUTMa PACIIO3HABAHUS BBIPA3UMOCTH He cyIinecTByer |?].

Ocoboe BHUMaHUE B U3YyYEHUU JIOTUYECKUX CHCTEM YJIEJISeTCsI BblIeJie-
HUAIO CUCTEM ODpa3yomux W 0a3ucoB paccMaTpUBaeMbIX cucTeM. [J1aBHYIO
POJIb IIPU 3TOM UI'PAIOT CUCTEMBI, IMEIOIINE KOHEYHOE MHOXKECTBO IIOPOK 1a-
IOIINX 3JIEMEHTOB. B cBoeii Kinaccudeckoil pabore . JI. ITocr mokasan koned-
HYIO IOPOXKIEHHOCTD JIBY3HAYHBIX JJOTMK OTHOCHUTE/IHLHO Cylepro3uiun. s
pono3uIuoHaIbHbIX ncuncsiennii JI. Xenkun |?| mokazan KOHEUHYIO TIOPOXK-
JIEHHOCTD JIFOOOT0 MMIIINKATHBHOIO pparMenTa KJIACCHIeCKOTO UCINCICHUS
BbICKa3biBaHuil. Ho KoHeuHast cucrema oOpa3yroOIUX CyIIEeCTBYeT He BCErjia,
JlaxKe IJIsk OQHOIO U TOIO 2Ke oIllepaTopa 3aMblkaHus. Tak, IJjis ciiydass MHO-
FO3HAYHBIX JIOPUK OTHOCHTEJIbHO cynepros3unyuu A. A. MydHEUK 1ToKas3aJj, 9To
He KasKJiasl TaKasl JJOTMKa KOHEYHO rmopoxkaeHa, a 0. . fduos mocrponnt 3a-
MKHYTBII KJIacC, He UMEIONuil 6a3uca.

Baxxmyto posib B pertennu o611eit po0/ieMbl BHIPA3UMOCTH UTPAET OIUCA-
HUE CTPYKTYPBI PEIIETKU TPOMO3UIMOHAJBHBIX ncuucjaennii. Kak yxe ObL1o
CKa3aHO, BIIEPBbIe KOHTHUHYaJIbHOE 00MJINe JIOTHUK, 33/aI0NUX CYIIEPUHTYHIIH-
OHUCTCKHUE TPOMO3UIMOHATBHBIE UCIUCTEeHNsI, 6b110 obHapyxkeno B. A. fdu-
koBeIM. 3arem A.B. Kysmenos |?| ycranoBm KOHTHHYaJILHOCTH BCSIKOIO
unrepBaJia Mexkiy H u ee cobcrBennbiM pacinupenueM. KoHTHHYaIbHOCTD
HOPMAJIBHBIX paciimpeHuit Sy Ovlia ycranoBjeHa MakcuMmoBoit u Pribako-
BbiM [?]|. Bosiee Toro, Besikuit naTEpBas MEXKy MOJAIbHOI sorukoii Ky u ee
COOCTBEHHBIM DACINAPEHUEM TaKKe MMEET MOIIHOCTh KOHTHHYyMa. 11om06-
Hble PE3yJIbTAThI OBLIN MOJYIeHbl U JJIsl IPYTUX HEKJIACCHIECKUX JIOTHK |7].
CrouT OTMETUTH, UTO MOJIYIEHHBIE PE3YIBTATHI B OCHOBHOM UMeeT (hparMeH-
TapHBI XapaKTep, XOTsl MOHUMAHUE CTPYKTYPbI PEIIeTKH [IPOIO3UIINOHAb-
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HBIX MCYMCJICHUH MPEJICTAB/ISIET HE TOJBKO TEOPETUIECKUil, HO U MPaKTHIe-
CKUI MHTEPEC.

He Menee Ba)kHa B3aMMOCBSI3b Pa3peNIUMbIX U HEPA3PENIUMBIX CBONCTB
[IPOIIO3UITNOHAJBHBIX UCIUCICHUI C 9MC/IOM ITEPEMEHHBIX B akcnoMmax. B 1931
romy M. BaiicGepr |?| nmokaszas, 4ro He CyIIeCTBYET MNPOINO3UIMOHAIBLHOIO
UCYUC/ICHUSI C MEHee UYeM TPeMs ITePpEeMEeHHBIMU, 13 KOTOPOT0 BHIBOANMBI BCE
nMIIKaTnBHble TaBrostorun. B 1970 M. 1. I'msacroyn [?] nqokasast, aro MuO-
2KE€CTBO BCEX TABTOJIOTUil OT OJHOIO UJIU JIBYX IIEPEMEHHDLIX HE MOXKET OBITh
MIOPOXKJIEHO KOHEYHBIM MHOYKECTBOM aKCHOM COOTBETCTBEHHO OT OJHOTO U
nByx nepementubix. B 1975 rony Y. E. Xuruc u B.E. Cunrnerapu [?] mo-
Ka3ajl CyIIeCTBOBAHIE HEPA3PENINMOTO ITPONO3UINOHAIBHOTO NCYINCIIEHNS
or Tpex nepemeHHbiX. UyTh mozxke Y. E. Xuruc [?| nmocrpowsn mepasperiu-
MO€ TIPOTIO3UITNOHATHFHOE UCIUCTEHIE OT JMBYX MEPEMEHHBIX. 3aBEPIIAIoNiee
[IOCTPOEHNE JIJIsl KJIACCHYECKUX ucducjaenuit oouio caenano M. 1. [imaacro-
yuoM [?] B 1979 rozy. On JoKa3as pa3penmmocTb BCeX [PONO3UIMOHATIBHBIX
HCYHCJIeHU OT ofHoil nepemennoit. Hepazpemnmoe cynepuHTYHITMOHUCTCKOE
[IPOIIO3UITNOHAJILHOE UCUnC/IeHrne BrepBble ObL1o octpoerno B.B. IlexTma-
HOM |?] B 1978 rosgy. AKCHOMBI 9TOrO MCUUCIIEHHs COACPIKATIM CEMb Iepe-
MEHHBIX. 3Ha4YMUTesJbHO 1o3xke, B 1994 A.B. Yarpos [?| ymenbimmi ducio
MIepeMEeHHBIX B HEPA3PENTNMOM CYTIePUHTYUIIMOHNCTCKOM UCUHUCIEHUN 0 te-
teipex. Kak ormeuaer A.B. Harpos |?], orBer Ha BOIpOC O CyIecTBOBaHUM
HEPAa3PENTNMOT0 CYyIEPUHTYUITNOHNCTCKOTO NCUHUCIEHNS TOJIYIeH TOJIBKO JIJIsT
CJIydasl 4eTbIpex NEepeMEeHHBbIX M OoJiee, a JJid JBYX U TPEX II€PEMEHHBIX OH
OCTaeTCs OTKPBITHIM.

Taxum 0b6pazoM, HCCIeOBAHNE U MOJIEJIMPOBAHNE JIOTHIECKUX [TPOTIECCOB
TECHO CB3aHO C M3YyYEHHEM BbIPA3UTEJIbHBIX CBOWCTB IIPOIO3UINOHAIBHBIX
ACYUCJICHUN.
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