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CYYACHI HAITPIMH PO3BHUTKY
MATEMATHYHOI JOTIIKHA

B.M. EBJIAIEHKO

JlaeTbcss  KOPOTKAa XapakTEPHCTUKA CY4YaCHUX HAMpPSIMIB  PO3BUTKY  KJIIACHYHOI
MATEMATHUYHOI JIOTIKU.

A short survey of present-day mathematical logic is presented in this paper.

Jlorika (rpenbk. loqos — ciioBo, mymka, po3yM) CYKYMHICTh HAyK IpO
3aKOHH 1 (DOPMH JIFOJCHKOr0 MHUCJICHHS, PO MaTEMATHKO-JIOT'TYH1 3aKOHH YHCJICHb
(dbopmamizoBaHuX MOB), TPO HAWOUIHII 3arajbHi  (TiaJIeKTHYHI)  3aKOHHU
MUCeHHS. Bcl 1l HaykW BUWBYAIOTH OJHE 1 TE€ K JIIOJCHKE MUCJCHHS, ajie
BIIPI3HSIOTHCA THM, K1 CaM€ 3aKOHH MHMCJICHHS CKJIaJaloTh iX mpeameT. Tak, y
dbopmanbHiii JJorini TOCIKYIOTHCA 3aKOHH BHBITHOI0 3HAHHS, TOOTO 3HAHHS,
OJICPKAHOTO 13 PAHINIC BCTAHOBJICHUX 1 MEPEBIPEHUX ICTHH, OMUPAIOYUCH TUTHKH
Ha 3aKOHHW 1 TpaBwia MucaeHHsA. DopmanbHa JIOTIKa CKIAAAEThCS 13 TBOX HAYK:
TPAAMIiHHOT JIOTIKH 1 MaTeMaTHYHOT JIOTIKH.

Tpaguuiiina jorika [1] - me mepma CTymiHb JIOT1KA BUBIIHOTO 3HAHHA,
HIOM apudmeTnka Joriku. BoHa BHBYAE 3arajbHOMOACHKI 3aKOHW JIOTIKH
(TOTOKHOCTi, IPOTUPIYYSA, BHKJIHYEHOT0 TPETHOr0, T0CTATHHOI OCHOBH), Ta
JOCIIJKY€E iX 3aCTOCYBaHHSA B Iporieci moOyJaoBH yMoOBHBOAIB. BoHa Takox
BHBYAE 3araJIbHOMIONCHKI (POPMHU MHUCIIEHHS (CyI:KeHHS 1 MOHATTsA) Ta (popMu
3B’SI3KY IyMOK B YMOBHBO/I (iHAYKIisA, AeAYKIlisl, TPAAYKIlisl, aHAJOTIA 1 1H.),
AKl 00 €KTHBHO BIIOOPaKAIOTh ICHYIOUl JIOTIYHI 3aKOHHM 1 3B SI3KH MIXK
MPEeMETaMH 1 IBUIIIAMH PEaTbHOTO CBITY.

JIpyToto, BUIIOK CTYIMHHIO BUBITHOTO 3HAHHS, HION anrebporo GopmanbHOT
JOTIKW, € MaTeMaTH4Ha Jiorika [2], B SKiii IIMPOKO 3aCTOCOBYIOTHCS
MaTeMaTHdHl METOJW 1 CHeliaJibHui amapaT (opmanizoBaHUX MOB, TaK 3BaHI
yncJjieHHs. MareMaTryHa JIOT1Ka BUBYA€ B OCHOBHOMY T1 K 3aKOHHW MHUCJICHHSI, 1110
W TpaaWiiiiHa JIOT1Ka, MOCHTIDKYIOYM oOTeparii 3 THMH X camMuMu (popmamu
MIPKyBaHb, aji€¢ 1€ ICTOTHO JOajl Mo mwiAxy ix abcrparyBanHs. lle BiakpuBae
IITUPOKI MOXKITMBOCTI JIJIsl M3HAHHA HOBUX 3aKOHOMIPHOCTEW MUCJICHHS, 3 AKUMU
MPUXOAUTHCS 3yCTPIUATHUCA TIPH PO3B’A3YBaHHI CKJIQJHMX JIOTIYHWX 3a1ad y
MareMaruill, KiOepHeTHin, I1H(OPMATHIl, TPH MPOCKTYBAaHHI  PI3HOTO POAY
asTomatis Ta EOM.

Jlorika gx Hayka TPOWINUIA B CBOEMY PO3BUTKY CKJIQAHWA MUIAX BIA
apiCTOTENNBCHKOI JIOTIKH A0 CyYacHHX HEKJIACHYHHX JIOT1K 1 OXOIUIIOE€ YaCOBHUH
MIPOMIKOK Y 25 CTOJIITS.

Brnepie cucremuuii Bukiian popManbHOI JOTIKH K HAyKd OYyJ10 31HCHEHO
Apicrotenem (III cr.. mo H.¢.). HMoro npamni «Opranony, «®Dizukay, « AHATITHKIY,
«Putopukay, «Metadizrukay Biairpanu HaI3BUYANHO BEITUKY POJIb Y BCIi
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MOXAJTBITIH 1CTOP1i PO3BUTKY JIOTIKH. [ OJIOBHOIO 3aCiTyTOt0 ApPICTOTENS, TIEPIIT 3a
BCE, € Te, IO BIH PO3POOWB TaK 3BaHy TEOPil0 CHJIOTI3MIB ((HopMaTbHIX BUBO/IIB)
Ta BBIB Yy JIOTIKY 3MIHHI, IO JJaJI0 MOXJIABICTh C(HOPMYITIOBATH 3arajbHi JOTTIH1
mpaBmiIa Ta 3akoHu. Hum Takosx Oyia Brepie po3pobiieHa popManbHO-JIOTTIHA
CHUCTEMa, B SKiH Oyja peanizoBaHa 1ies aKCiIOMaTHYHOI0 METO.Y.

®diocodu 1 JIOTIKKM HACTYTHUX TOKOJIIHG (X 10 cepeauan XIX cT.) mo cyTi
0OMEKyBaIMCh KOMEHTAPSIMH 1 BUKJIAJIOM apiCTOTENBCHKOI JIOTIKH.

barbkom Mmarematnunoi soriku BBaxkaeThes JlehOniny (XVII cr.), saxuid
BIICPIIIC 3aMpPOTIOHYBaB 17€i0 MOOYAOBH JIOTIYHMX YHCJIE€Hb 3 BUKOPHCTAHHIM
dbopmanizoBanux MoB. OCHOBH X CyYacHOi JBO3HAYHOI MaTeMaTHYHOI JIOTIKH,
AKy YacTO HA3WBAIOTh KJIACHYHOK, OYJIW 3aKJIaJeHl TUTBKH B JIPYTIH TOJOBUHI
XIX cr. B HaykoBux mpansgx bymsa, me Moprana, ®pere, Ilipca, /[»keBoHca,
[lIpenepa, Ileano Ta iH.

Byas — oawH 13 3aCHOBHHMKIB MaTEMaTHUYHOI JIOTIKA - B OCHOBY CBOiX
JOCITI/HKEHB TIOKJIaB aHAJIOTI0 MK anreOporo 1 JIOT1KOK Ta PO3POOUB BIIMOBITHE
JIOTTYHE YHUCIICHHA, B IKOMY 3aCTOCYBaB 3aKOHHU W omepairii MaTeMaTHku. Anreopo-
JIOTTYHUI METOJT AaB MOXJIMBICTH byJlf0 BUABHTH HOBI THITH BHCHOBKIB, SIK1 HE
BPaxOBYBAJIMCh y TPAAMIIHHIN cuyoricTril. BiH meransHO mpoaHai3yBaB 3aKOHU
KOMYTaTHBHOCTI, aCOIIATUBHOCTI Ta JUCTPUOYTHBHOCTI.

Jle Mopraa — 3aCHOBHHK JIOTIYHOTO aHam3y - C(opMyIIOBaB OCHOBHI
MIPUHITAIIA JIOT1KA BHUCJIOBJIIOBaHb 1 JIOTIKM KjaciB. Y MaTeMaTH4YHIA JIOTII
Mopran copmysTioBaB 3aKOHH, K1 HOCSITH HOTO 1M 1.

®pere 3akjaB OCHOBH JIOTIYHOI CeMAHTHKH. Y CBOiii (pyHmameHTanbHIN
mpari «OCHOBHI 3aKOHM apu(pMETHKW» BIH MOOyMyBaB cUCTEMy (popmaizoBaHOi
apuMETHKNA Ha OCHOB1 PO3POOJICHOTO HAM PO3IIMPEHOTO YUCIICHHS MPEINKATIB 3
METOIO OOTPYHTYBaAHHS 17€i 3BECHHS MaTeMaTUKH A0 Jioriku. [nei dpere Gararo B
YOMY Hamepe] BU3HAYWIM PO3BUTOK JIOTIKM XX CT. BiH mepmuM yBIB TOHATTS
6araToMiCHOTO MPETUKATH Ta CHMBOJIHU JJIA IO3HAYEHHS KBAaHTOPIB.

[Tipc — poaoHaYaNBPHUK CeMIiOTHKH (3araJibHOi TEOpii 3HAKIB) - Y CBOEMY
YUCJICHHI BUKOPUCTOBYBAB AK CTPOTY, Tak 1 HecTpory am3’roHKMii. BiH Takox
chopMmysIFOBaB  3aKOHH  MaTepiajJbHOI  iMIUtiKamii —  IMIDIIKaIli, Imo
BUKOPUCTOBYETHCS B KJIACHUHIN MATIIOTII.

Jlemo mizHime (meck A0 cepenuHu XX CT.) BENUKWAW BKJIAJ Yy PO3BUTOK
MareMaTH4HoOi Joriku BHecau [ ums0epr, Yaiirxen, Paccen, Ileano Ta iH.

['npbepT mocsAr 3HAUHWX YCMIXIB Y 3aCTOCYBaHHI MeTOay (opmaizamii, B
TIYMau€HHI JIOTIYHWX YMOBHBOJIB, y PO3POOIN YHCICHHS BUCIIOBIIOBAHL Ta
YUCJICHHS TIPEIUKATIB, y TOCHIKEHHI aKcloMaTh3aii 3Halb. BiH 3MIHCHUB CTPOTO
akcioMaTHUHY IMOOyA0BYy reomerpii EBkmifa, mo Hamepex BU3HAYMIO ITOJAIbITHI
PO3BUTOK JIOCHIDKEHbh B aKCIOMATH3aIlli HAyKOBOTO 3HAHHSA, 3alpOIIOHYBaB
PO3TrOPHYTHH IIJIaH OOTPYHTYBAHHS MaTEMaTHKH IIIIXOM ii TOBHOI (popmaimizartii.
[llompaBaa 1 mporpamMa BHSBHIIACS HE3IIMCHCHHOIO, MPOTe ii iaei cnpHsum
BUHUKHEHHIO METAMATEMATHKH (TEOPIi TOBECHB).
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VYaiitxenq y cmiBaBTOpPCTBI 3 Paccenom HammcaB TPHUTOMHY —IIPAIiO
«[IpyHIIMTI MaTeMaTHKWY, SKa BHECJA 3HAYHWN BKJIAJ y TOMAJBIIHAN PO3BUTOK
MaTeMaTHIHOI JIOTIKA. Y MIH KHUXKIII HAMH pO3po0jieHa MOBA Cy4acHOI JIOTIYHO1
CUMBOJIIKM, BUKJIAJIEHA TEOPIS UKCICHHS BHCIOBIIOBAaHh 1 TEOPis KIIACIB,
pPO3BHMHYTAa MaTeMaTW4Ha JIOT1Ka crmoco0oM akciomartusamii #  dopmamizari
YUCJICHHS BUCJIOBIIIOBAHb Ta YHCIICHHS TpenukariB. HuMU Takox BHKIIaaeHA
TEOpIs TUTIB, BIJIbHA Bl AHTHHOMIH (MapagaoKCciB) Teopii MHOXHH, Y TOMY YHCTI
1 B17 BimoMoro mapanokcy Paccena: muoxkuaa M € enemenToMm M y TOMY 1 TUTBKH
y ToMy pasi, komu M He € enemeHToM M. JloCHIIKEHO TaKOK JIOTIYHI ACIICKTH
mpoOIeMu ICHYBaHHS Ta ACCKPHMIIII, MPUPOIA NSIKHX MapagoKCiB TOIIO.

[Topanpmmii pO3BUTOK KJIACHYHOI MAaTEeMAaTHUYHOI JIOTIKH OYB TOB'SI3aHUM, B
OCHOBHOMY, 3 3alMTaMH MaTeMaTWKWA Ta KibepHeTnku. Benmwki 3acmyru TyT
Hanexarb  bpayepy, Jlstoicy, Jlykacesuuy, ['ememo, I[locty, ['eiiTinry,
KonmmoropoBy, HosikoBy, ['enmeny, MambiieBy, 3age Ta I1HIIMM BiJIOMHAM
MaTeMaTuKaM Ta JIOTIKaM.

Ha nmouatrky XX cT. B MareMaTHuHIi JIOTIIl TOSBISIOTECS HOBI HANPSIMU B
ii po3BUTKY — 1ie Tak 3Badl HekjgacwuHi Jiorikn (HJI). HJI — 1ie noriuni cucremu,
B OCHOBI SIKUX JIC)KHUTH 1HITE, HDK y KIIACHUHIA MaTeMaTHYHIN JIOTII TIIyMaueHHS
TPagUIIMHMX JIOTIYHUX OIEpaIlli. 3amepedcHHs, KOH FOHKINI, W3 FOHKIII,
iMIUTiKamii Ta kBaHTOPiB. Y gAeskux 13 HJI 10 mepBICHHX JOTTYHUX 3B'A30K
(omeparriii) TOAAOTh TaKl, SK: «MOKJIHBO», «HEOOXITHO», «I03BOJIEHO», «HE
BH3HAYEHO», «MaK CYMHIB», «ITPaBAONOIiOHO» Ta IH.

OpHiero 3 MEpIIUX CHUCTEM HEKJIACHYHOI JIOTIKA Oyna IHTYilioHiCcTChbKA
[5], sxa BUHUWKIA Yy 3B A3KY 3 KPUTHUKOIO OJHOTO 3 OCHOBHWX 3aKOHIB KJIACHYHOI
JOTIKM — 3aKOHY BHKJIIOUYEHOT0 TPeThoro. 3 Takoio kputukoro y 1908 p.
BACTYNUB bpayep, BUX0AI9r 3 OCHOBHOTO MPHUHITUITY 1HTYIIIOHI3MY: ICHYBaHHS B
MaTeMaTHIll — IIe¢ T€ K caMmMe, MO KOHCTPYKTHBHICTBH [6], ToOTO peanbHa
MOXJTUBICTH MOOYIOBH MAaTEMAaTHYHOTO 00’ €KTY.

Onuparounch Ha LieH npuHLUN, OyJia po3po0icHa KOHCTPYKTHBHA JIOTIKA
(KJI), B sAKi# AOCTIKEHHS TPOBOMATHCS B pamMKax aOCTpakiiii MOTEHIIabHOI
3A1HCHEHHOCTI, /¢ Ha HECKIHYEHHICTh HE MOJKHA JUBHMTHUCS SK HA IIOCh T'OTOBE 1
zapepmiene. B KJI pociaimpkeHHss OOMEXKYIOTBCS — JIUIIE KOHCTPYKTHBHUMU
00’€KkTaMHu, ICHYBaHHSI TKHX BBA)KAE€THCA JTOBEICHUM TITHKH TO1, KOJIM BKA3y€E€ThC
cnoci® moTteHmiitHO 3miicHeHHOi ToOyaoBu mmx o0 ekTiB. B KJI BBaxkaerncs
HEMPABWJIBHUM  TICPCHECCHHS TIPUHIIMITIB, 110 3aCTOCOBYIOTHCS B 00JaCTI
CKIHUCHHUX MHOXXHH, Ha HECKIHUCHH1 MHOXXHMHHM. Buxossuu 3 mporo, B KJI 1pu
BUKOHAHHI JIOTIYHHAX OTepaIliid B 001acTi HECKIHUEHHUX MHOXKHH BiJIMOBJISIOTHCS
BiJl 3aKOHY BHKIIOUEHOTO TPeThoro. OCHOBM KOHCTPYKTHBHOI JIOTIKH Oyiu
3aKkiazeH1 B podoTtax bpayepa, I'efitinra, Konmoroposa, a 3a ocTaHHI IMBCTOIITTS
BOHA YCITIIITHO PO3BHBAETHCS MATEMAaTHUHOIO K000 Mapkosa Ta Horo y4asmu.
KOHCTpYKTHBICTH KPHUTHYHO CTaBIATHCS A0 Teopli MHOXWH Kantopa #
BIIMOBJISIIOThCS  BH3HABATH il 32 OCHOBY i TOOYIOBH MAaTEMATHKH,
3ampomnoHyBaBimm OymyBaTH ii koHCTpykTHBHO. B KJI BHBUaAiOThCS j1OTIUHI
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aCmeKTH KOHCTPYKTHBHOI ~MaTEMaTWKHW. 3agadi  KOHCTPYKTHBHOI  JIOTIKH
NOAUISIIOThCS  HA OBl TpymH. Jlo mepmoi Tpymm Hajmexars: moOyaoBa
(dhopmasizoBaHNX MOB KOHCTPYKTHBHOI MAaTEMAaTHKH, IO PYToi — BUBUCHHS KJIacy
KOHCTPYKTHBHO ICTHHHHX (hOpMYJI 1 (popManbHOTO amapaTy JOTTYHOTO BUBEICHHS
KOHCTPYKTHBHOT MAaTEMATHUKH JIOTITYHUMHA METOJAMHU.

3 KPUTHKOIO TaK 3BaHUX «IApaJOKCIB MaTeplaibHOI IMIUTIKAID», SKI
cymepedaTh I1HTYITUBHOMY PO3YMIHHIO JIOTIYHOTO CHIAYBAHHS, TIOB S3YETHCS
nobyaosa mogaabHol joriku (MJI) [4], mepmy 3 axux po3poous Jlsoic (1912-
1918pp), moOynyBaBIIA YUCICHHS, AK€ MICTHTHh TOHATTS CTPOTOl IMILTIKAIIii.
OcranHs BUTbHA Bl TaK 3BaHUX MapPaIOKCIB MaTEPIAIbHOT IMIUTIKAI|: «3 XHOHOCT1
BUIIJTUBAE BCE IO 3aBTOJHO», «ICTHHA BHILIMBAE 3 YOTO 3aBTOJHO». 3 4YacoOM
axciomatuuHi cuctremu MJI O6ymm pospobneni ['enenem, Axepmanom, Tapchbkum,
I'eamenom. B MJI  Ha piBHI JIOTIKA BHUCJIOBIIIOBAaHb BHKOPHUCTOBYIOTHCS BCI
orepartii YHCJICHHS BHUCJIOBIIOBAHb, 10 SAKHX JTOMAIOTHCSA JBAa MOJATBHUX
ONEPATOPH: ONEPATOP HEOOXITHOCTI Ta OMepaTop MOKJIMBOCTI, SKI BIATIOBIIHO
YUTAOThCA Tak: «HeoOximHO, mo...» Ta «MOXKIHBO, II0...».

MopanbHi JOTIKH Y3TrOKYIOTHCA 3 KIIACHYHOIO JIOT1KOIO B TOMY PO3YMIHHI,
110 BC1 (DOPMYIIH, SIKI € PABHJIBHUMHU B MOJIAJIbHIH JIOTIIT 1 MICTATD JIUIIE Onepari
KJIACHYHOI JIOT1KHM, € TOTOXHO ICTMHHHMH, bBlibIe Toro, mepeBakHa OLIBIIICTD
MOJAJIbHUX, JCOHTHYHUX Ta 1HIIHMX JIOTIK 0a3yeThCs HA KIACHYHIM JIOTIII, TOOTO
MPABWIMHUM € i 00CpHEHE TBEPDKEHHS. OyAb-s1Ka TaBTOJIOTIA KJIACHYHOI JIOTIKH €
MPABWIIHHOIO 1 Y ITUX HEKJIIACHYHUX JIOTTKAX.

Ha cwroromni pospoOneHo aAekiibka akcioMarmuHux cuctem MJL, ame
3arajbHa TeOpis MOAATBHUX CUCTEM TIOKH BIJICYTHSI.

Jlerko TPOCTIHKYETHCA 3B'SI30K MOJAIBHOI JIOTIKA 3 06araTo3HAYHOK)
Jorikor (bJI) [7] , oCKUTbKHA caMOIO TPOCTOIO CHUCTEMOIO MOJANBHOI JIOTIKH €
TPHOX3HAYHA JIOTIKA, B AKI KPIM 3HAUEHb «ICTHHHO» 1 «XHOHO MAETHCA TPETE
3HAUEHHSA ICTHHHOCTI — «MOKJIUBO». BIIBIIICTh CHCTEM MOJAIBHOI JIOTIKH TICHO
OB’ s13aH1 TaKOX 13 iMOBipHIiCHOIO JIoTiKO0I0 [8] .

AJleTHYHA JIOTiKa — PO3TJIaE MIPKYBAHHS, 10 CKJIQAy SKUX BXOJSThH
MOJQIbHI TIOHATTS THIY . «HEO0OXiTHO», «MOKJINBOY», «BHNAAKOBO» Ta iX
PI3HOBH/IH.

AKciojioriuaa Jiorika (JIoT1ka OIIIHOK) — Ma€ CMpaBy 3 MOHATTAMHU THIY:
«TIpIIe», « J00pe», «Kpaley», KIoraHoy, «0aiayske» TOIIO.

brnu3pkuMu 10 MOJANBHUX JIOTIK € JEOHTHYHA JIOTiKa (JIoTiKa HOpM)), B
AKIA BBOAATHCA JOJATKOBO OINEPATOPH  «O0OB’SI3KOBO», <«I03BOJIEHO» 1
«3a00pPOHEHO», a TAaKOXK YacoBa JOrika (TeMImopalibHa), AKa OMHUCYE JIOTTYHI
3B’SI3KW BUCJIOBJIIOBAHb MPO MUHYJIE, CydacHE Ta MalOyTHE, OJHUM 3 TIOUATKOBHX
OIepaTopIB SIKOi € onepaTop «OyAe BHIAJOK, IO ...».

IJI € omHMM 13 BaXKJIMBUX PO3AUTIB MOJAJIBHOI JIOTIKH, B SIKIH CIIOBO
«HeOOXiTHO» BXXMBAETHCHA Y 3HAUCHHI «KOHUE TpebOa», a CIIOBO «MOMIIHBO» — Y
3HAUEHHI «JIOMYCTAMO». Y KOHTEKCTaX, ¢ TPaIUISEThCAd TakKa CMHUCIOBA
Tpacdopmalris CirB «HEOOXITHO» 1 «MOXKJIHUBOY», «KOHUE TpeOa» 1 «IOIMyCTHMOY,

37



Bunyck 70 Cepin: MaTemaTnyHi Hayku HAYKOBI SATUCKU

BKA3ylOTh, HANpPHWKIAA, HA MOPAJIbHY YW IOPUAWYHY BIAMOBIJATBHICTS,
JomycTUMICTh. HopMaTwBHI BHpasW CTAHOBJIATH MPEAMET BHUBUCHHS JCOHTHUYHOI
JIOTIKH.

OkpeMuM pPO3JLJIOM MOJAIBHOI JIOTIKA € emicTeMidyHa Jiorika, B sKiit
PO3TIIANAIOTECS  MIPKYBaHHSA, 10  BKIIOYAIOTh  TOHATTA  «CTPOCTOBAHOY,
KHEPO3BSI3aHOY. «IOBEICHOY, « CYMHIBAETHCA» Ta BUBUAIOTHCSA MOJAIBLHOCTI THITY
«3HAK», «BIPH», «MAK CYMHIB» 1 BIJANOBIHI BHPA3H «XTOCh 3HAE, IO...»,
«XTOCH BipHTh, III0...», « XTOCh Ma€ CYMHIB y TOMY, I1I0...».

VYci HaBeeH1 MOJANBHOCTI MAIOTh K 3arajibHl PUCH, Tak 1 ¢BOi crienudiuni
ocoOnmBOCTI. 3 ypaxyBaHHSAM HAsSBHOCTI OCTaHHIX CJIJI MaTH Ha YBasl, IO
MepeIiueHl acneKTH MOJAIbHOCTEH (hopManbHO HE3BIIHI OJHMH A0 OAHOrO, XOU 1
HE BIJOKPEMIICH] HE3I0JIAHHOIO CTIHOIO.

Tpusznauna jorika (TJI) — me norika, sika MOPAa 3 BUCIOBIICHHAMHA A 1 A
JIONyCKA€ TPETIO MOJKIIUBICTL - HeBigoMo, A abo 4. Ilepmoro cuctemoro TJI €
Jorika, pospobneHa y 1920 p. Jlykacesmuem. B poal Tperhoro 3HauCHHSA
ICTHHHOCTI CY/)KCHHS BIH BBIB 3HAUEHHS, IO BHPAKAETHCS CJIOBAMH «MOKJIHBOY,
«HelTpaabHOo». Take 3HAUCHHS  BUCJIOBIICHHA  PO3TIIANAIOCH IME B
apiCTOTENIBCHKIN JIOTII K HAOMMKEHHS A0 ICTHHHOCTI ab0 XHOHOCTI B MIpy
BUSABJICHHS 1X BIJIMOBITHOCTI PEAJTbHIA CHTYAITli.

B Tpm3naunomy wuwmcienHi bouBapa 3MiHHI, SKAMH TTO3HAYAIOTHCA
BUCJIOBJICHHS, MOXKYTh TPUHAMATH 3HAUCHHS  «ICTHHHE», «XHOHe» 1
«HiceHiTHULIS». B Tpu3Hauniii jgorim KiiHi B pomi TpeThoro 3Ha4eHHS 1CTUHHOCTI
BUKOPUCTOBYIOTBCA CJIOBAa  «HE BU3HAYEHO», «HEBIIOMO», «HE€ ICTOTHO».
[Tizaime JlykaceBud 3ampomnoHyBaB YOTHPHOX3HAYHY i 0araTo3Ha4Hy JIOTIKH
(bJI), na 6a3i sxkux Oynm nmeranbHO po3polseHl K-3Ha4Hi Jorikm [7] . B
6araTo3HadyH1i JIOTIII 3HAYEHHSAM ICTHHHOCTI BHCIIOBJICHHS MOXE OyTH OyIb-sKe
mificHe 4yucino B mpoMikky Bim 0 mo 1. 3Hauenns ictuHHOCTI B BJI MOXe
pPO3TIIANATUCA K IMOBIPHICTh TPABUJIBHOCTI TBEP/DKEHHSA. BHCIOBICHHS, SIKI
3aBXKAM HaOyBalOTh 3HAUCHHA 1, € TaBTONOrIAMM Imiei joriku. HesamexxHo Bix
Jlykacesnua y 1921p. cucremy 6araroznadnoi joriku modyaysas 1 [locr.

Unmaio MoCHiKeHb Yy Tary31 0araTo3HauHUX JIOTIK CTOCYETHCSA MPOOIIeMH
(dyHKITIOHATBPHOI TTOBHOTH. SIK TIPaBWIJIO, HEKJIACWUHI JIOTIKH, SIKI MICTSATH JIUIIIE
TpaJuIliiHI JIOT1YHI Omepallii, € J4acTHMHOK KiIacudHoi jorikum. [Ipm 1mpomy Bei
dbopmyin, icTHHHI B Oyab-AKiH 3 HEKIIACHIHUX JIOTIK, €, K MPABUI0 TaBTOJIOTISIMU
KJTAaCWYHOi JIOTikKA. Tak camo 3 KJIACHYHOIO JIOTIKOIO Y3TOMKYETHCSA 1 MOJAajbHA
JIOTIKA.

[Tpuknagom Oarato3Haudoi Jjoriku € imosipuicHa Jorika (LJI), sxa
JOCITI/KY€E BACTOBJICHHS, 1110 TPUMMAIOTh HE TUTbKH Ba 3HAUeHHS 1CTUHHOCTI (0 1
1 ), a MHOXXHMHY CTENEeHIB iX MPaBAOMOAIOHOCTI, TOOTO ICTUHHICTHI 3HAUYCHHS
BUCJIOBJICHHS MICTATHCS B TTpoMikKy Bim 1 g0 0. Ockutbku B LJI anamizyroThes
BHCIIOBJICHHS, 110 MPUKWMAIOTh OLIBINE JBOX ICTHHHICHUX 3HAYEHb, BOHA € OJHUM
13 BUIIB Oarato3HavyHO JIOTIKH.
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Heski mpobaemu  IJI cTaBuB me ApicTOTeNb, 30KpeMa, BIH JOCIITKYBaB
CWJIOTI3MH 3 IMOBIPHICHUMH CY/DKEHHAMH. B MOBOPOTI JIOTIKM J0 TIpoOIeMu
IMOBIPHOCTI 3HA4HYy POJib BiairpaB 1 JleiOHi. OmXHMM 13 CEpPHO3HUX HEIOJIKIB
CTapoi JIOT1KM BIH BBa)KaB BIACYTHICTh Y HIH CTETICHIB IMOBIPHOCTI 1CTHHHOCTI
cymxenHs. CaM BIH BH3HAuUaB IMOBIPHICTh ICTHHHOCTI, SIK MIpy HAIIOTO 3HAHHS
mpo 11 uu 1HII 00’ ekTH. B XIX-XX cr. mpobmemu LJI posrasganmucs B pobotax
bymsa, Jxekcona, Kapnama, KomMoropoBa ta iH. Bce, 1m0 3HaXOAHMTHCA MIXK
ICTHHOIO 1 XHWOHICTIO, Ha3WBAa€ThCA B IMOBIPHICHIA JIOTIIl TiMOTE3010
(mpunmymeHHsAM). A OCKUIbKM K B MPHUPOAHWUMX, TaK 1 CYCHNUJIBHAX HAyKax, Y
BAPOOHWYIA TPAKTHUINl Ta JKATTI TIMOTE3W 3aMMArOTh BAXIIMBE MICIE, TO CTa€
oueBuiHUM 3HaYeHH: L.

bararosznauHi JOTiKM 3HAXOASATH MMPOKE 3aCTOCYBAHHS TP PO3B’° A3yBaHHI
MMapagoKCiB KJIACHYHOI MATEeMAaTWYHOI JIOTIKH, B KBAHTOBIH MeEXaHIIl, B Teopii
PENEHHO-KOHTAKTHUX CXEeM. AJie 3aCTOCOBYIOUM OaraTO3HAYHY JIOTIKY, HEOOX1THO
BECh Yac MaTW Ha YyBasl, M0 BBEACHHSA TaKWX 3HAYCHb ICTHHHOCTI AK
«MOJIMBICTE», «HEOOXIAHICTHY», «IMOBIPHICTH» 1 T.H. HE YCyBa€ OCHOBHOI
npoOJIeMH — BCTAHOBJICHHA ICTHHHOCTI a00 XHMOHOCTI Cy/pKeHHS. IMOBIpHICHI,
MO>JTAB1, HEYITKI 1 TOMY TOI0HI CY/DKEHHS PYXalOTh HAYKy MO Mi3HAHHS ICTHHH,
ayie 0OMEXyBaTHCS TUTbKH TAKUMHU CY/PKCHHSIMH H1 OJTHA HAyKa HE MOXKE.

[TpoGaemu GaraTo3HadHOI JIOTIKH 1 MUISIXHA ii 3aCTOCYBaHb B HAYIl 1 TEXHIII
BHCBITICHI B pobOorax Ilocra, Paccema, f6nonchkoro, bousapa, Heiimana,
[ITecTakoBa Ta iH.

Kputrka meTomiB KjacHYHOT MaTEMaTHUKH, SKa CTBEP/KYE HEOOXITHICTH
0OMEKEHHSA iX 3aCTOCYBaHb, BUKJIMKAHA BHUSABJICHHSAM TApaOKCIB y HaiBHIN Teopili
MHOXWH. [[i mapamokcu Bmajgoch yCyHYTH, OMMPAIOYHMCh HA HEKJIACHYHI JIOTIKH,
30KpeMa Ha TpH3HA4YHy JIOTIKYy boumapa. B HIM po3rismaroTh BHCIIOBIICHHS, SIKI
MalOTh CMHUCJ, 1 O€33MICTOBHI BHCIIOBJCHHA. T[BEP/KEHHSA, SKI BUPAXAIOTh
MapajoKCH TeOP1i MHOKWH, BUSIBJSIFOTHECS TYT 0€3TJIy3IHMH.

3 1HmMX 3aCTOCYBaHb OaraTO3HAUHMX JIOTIK CJIIJ BIAZHAYUTH TOOYJIOBY
CHEIIATPHUX JIOTTYHUX CHCTEM JUIS TIOJI0JIAHHS TPYIHOIIIB Y BUBUCHHI KBAHTOBOI
mexadikn. B 1936 p.bipkrod omyOmiikyBaB mepiini poOOTH 3 JIOTIKH KBAHTOBOT
MexaHiku. Pi3HI HekIacwuHi JOT1KH OYyIylIOTh TPH JTOBEACHHI HE3AJICKHOCTI
CHCTEM aKCioM, 30KpeMa, /ISl KiacudaHoi Jioriku. [1{o6 moBecTw, 110 SIKyCh akCioMy
HE MOJXXHA BHWBECTH 3 IHINMX, JOCHUTh 3HAWTH OaraTo3HauHy JIOTIKY, B SAKIA
MPABWJIBHUMHU € BCl aKCIOMH, KpIM HOCHimKyBaHOoi. Pocilichkuii jorik 31HOB €B
PO3pOOUB TaK 3BAHY KOMILJIEKCHY JIOTIKY [4].

BuBuaroun HEkIacWYH1 JIOTIKHM, 3HAYHY YyBary NPHAUIAIOTH 3’ ACYBAaHHIO
3B’SI3KIB MK PI3HUMH Jiorikamu. KpiM 3BHYaitHOTO BITHOMICHHS BKITFOUCHHS (BCI
npaBwIbHI (HOPMYJTH OJHIE] JIOTIKA € TaBTOJOTIAMH B I1HIIIH), BENWKANA 1HTEPEC
CTAHOBUTH MEPEXIJHICT, OAHIEI jJoriku B 1HMY. Hampukian, 3a Oyab-sSKOrO
(dhopMynoro 1HTYIIIOHICTCHKOT JIOT1IKA MOXHA TOoOyayBatu (GopmMysly MOIaabHOI
JIOT1KH, TaBTOJIOTIYHICTh SKOi B MOJAIBHIN JIOTII €KBIBAJCHTHA MPABWIHHOCTI
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nepBicHOT (OpMYIM B IHTYIIIOHICTCHKIM Jorimi. Ile mae 3mory 3Bectu Oararo
podJIeM 1HTYIIIOHICTCHKOT JIOT1IKH A0 MPOOIeM MOJAIbHOI JIOTTKH.

3a ocTaHHI JECATHIITTA B HEKJIACHYHHUX JIOTIKAX OJEPIKaH1 Psij BAXKIABUX
pPE3yNIbTATIB, SKI CIOPUAIOTH TMOJAIBIIOMY PO3BUTKY MaTEeMaTHYHOI JIOTIKH.
HekmacnuHi noriku HE yCyBalOTh KJIACHUYHY, BOHH BKa3yIOTh P HAIpPsMIB, AKI
PO3pOOIIAIOTh HOBI HPOOJEMH JIOTIKH 1 BIAIIYKYIOTh HOBI 3acO0M 1 METOJH
JOTIYHUX  JOCHIDKCHb, MDISXM  MPAKTHYHOTO  3aCTOCYBAHHS  CydYacHO{
MaTeMaTHYHOI JIOT1KH B HAyIll 1 TEXHIII].

Bynyroun # pocmimkyroun pi3HOTO poay KibepHeTwuHi mMozem [9], Takox
YacTO CTHKAIOTHCS 3 HEKIACMUYHMMH JIOTIKaMW. Tak, Hampukiaa, TMpu
MPOTHO3YBaHHI ¥ JIarHOCTHINl BHKOPHUCTOBYIOTH JEAKI PI3HOBHAA MOMAIBHOI
JIOT1KH, TIPU JOCIKEHHI pOOOTH KEPYIOUHMX MPHUCTPOIB — Pi3H1 (POPMHU YaCOBHX
JIOTIK, JIOTIKY 3amuTaHb i BiamoBigedi Tomo. Amapar 6araro3HayHOi JIOTIKH
3pYYHHN I PO3B’A3yBaHHS MPOOJIEM aHAJI3y 1 CHHTE3Y KEePYIOUHMX CHCTEM, IS
po3po0KH METOMIB KOHTpoMo 3a ix poboroto [10]. Omxe, maremaTHka,
kiOepHeTHKAa Ta 1H(OpPMATHKa, 3 OJHOTO OOKYy, € CIIOKMBAaYaMH HEKIIACHUHMX
JIOTIK, a 3 APYTOTO — JHKEPEJIOM iX BAHUKHEHHS 1 PO3BUTKY.

[Tounnraroun 3 60-x pokiB XX CT. aMEpUKAHCHKWN BUCHHM 3a1e — aBTOP
TeOpii Tak 3BaHUX HEUITKHUX MiIMHOKHH, 3aKJIaB OCHOBH HewiTKoi Jioriku (HJI),
K OJHOTO 3 HANpPAMIB HEOKJIACHYHOY JIOTIKH (HOBITHBOI HEKIACHUHOI Jorikm). [i
MPAKTUIHE TPU3HAYCHHS — TOCIIHKEHHS TTPOOJIEM ITYIHOTO 1HTETIEKTY.

Ha Bigminy Bim bpayepa 1 #oro mocmiToBHUKIB 3aje BUPIMUB 30JIA3UTH
aKTyaJlbHy 1 TIOTCHIIAJIbHY HECKIHYCHHOCTI, B3fBIIH I HEKIACHUHUX
MIAMHOXXHH B POJIl 0a30BUX TOHATH CBOiX TEOPETUYHUX MOCHTIDKEHb TaKl SIK:
CHEYITKICTH», «HESICHICTb», «BHIIAJAKOBICTBY, «MOKJTUBICTB»,
«mpaBAONOAiIOHICTH». TpaguIiiiny TEOPIl0 MHOXHWH BIH PO3TJIAIAE K OKPEMUUN
BUTIAJIOK TEOP1i HEUITKUX TAMHOKHAH, HAMararoUuch MOA0aTH CYNEPEUHICTh MK
dbopMamisMOM 1  KOHCTPYKTHBI3MOM, MDK aKTyaJIbHOIO 1 TIOTCHINAIBHOIO
HECKIHUCHHOCTSIMH.

3ame TPOTHCTABIIAE ABO3HAYHINA 1 HABITh OaraTO3HAYHIM JIOTIMI JIOTIKY 3
HEUITKOIO ICTHHHICTIO, HEUITKHMHU 3B’ SI3KaMHU Ta HEUITKMMHU BUCHOBKamHu. Ha fioro
JYMKY, caMe HEeUITKa JIOT1Ka, SKa Ie He JOCUTh BUBUCHA, BIAITPAE OCHOBHY POJIb Y
3IaTHOCTI JIFOJCHKOTO MUCJICHHS BHOWpPATH 3 MIUPOKOTO 1H(HOPMAIIHHOTO MOTOKY
JUINE TI BIZOMOCTI, $KI MalTh Xoda O ONOCEpeIKOBaHE BIIHOMICHHS 0
PO3B’sI3yBaHOi 3a7aul. BiH 3amponoHyBaB pO3IJISAaTH HEUITKI JIOTIKH HE TLIBKH 3
YHUCJIOBMMHM, a 1 3 JIHIBICTHYHHMM 3HAYEHHSIMM ICTHHHOCTI. 3riHO 3 LUM
BUCJIOBJICHHS MOX¢ HaOyBaTH ICTHHHICHMX 3HAYCHb THIY. «ICTHHHE», «XHOHE»,
«a0COJIITHO XHOHE», «a0COIIOTHO iICTHHHEe», «HEe 30BCIM ICTHHHE)», «HE 30BCIiM
xuOoHe» Tomo. KokHe Take B3HAUCHHA TPEACTABIA€ HEUITKY MIAMHOXHAHY
OIMHAYHOTO TIPOMIKKY [0,1] .

VY peanbHOMY XHUTTI 4aCTO TPATUIAIOTHCSA BUTIAIKH, KOJH MPOCTO HEOOXIAHO
BPaxOBYBAaTH HEAICHICTh 1 HETOUHICTh 1H(GOPMAINi Tpo sBUIA W TpoIecH
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HABKOJIUIITHHOTO CBITY, a TOMY HEUITKa JIOTIKa — II¢ IKaBa ¥ OarartooOimsioya
cnpoba aat xo4ya 0 CXeMaTWYHUH TOMIYK PO3B’A3aHHS TIOAI0HUX MPOOIIEM.
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