© Becmuux PDO. 2026. Boin. 1-2 (115-116)

YIK 165 DOI: 10.21146/1606-6251-2026-1/2-126-134

B.B. BynbirvH

dPUNOCODCKUE NPOBJIEMbl MOHUMAHUSA
YUCJIA U A3bIKA (KUBEPHETUYECKUN
noaxon)

Annomauus: Cmames seasemcs uccaedosanuem uiocopckux npo-
baem bvimus, uyucaa u a3vika. OCHOBHbIE NOAOICEHUS CIMAaMbl CAedyH-
wue. llepeoe: cmamvs paccmampusaem Ka4egvle acneKmol AHAAUMU-
yeckoul guaocoguu u duarekmuueckoeo nooxoda, nod4epKueaemcs He-
00Xx00uMOCmy Urmezpayuu oboux HanpaseaeHuil. Bmopoe: nopsodkosoie
yucaa onpeoensiromes Yepes adbcmpacuposarue ceolcme 006eKmos, a
makoice ¢ yuemom NOHAMUsL CAe008AHUSL KAK PA3AUYUS C KAXCObIM npe-
Oovtdywum. Tpemove: memoovl KubepHemuKu NpUMEHIIOMC 041 NOUCKA
O0O0HO3HAUHBIX NPEOOPA30BAHUIL C KOAUHECMBEHHOU OUEeHKOU npedcKasye-
mocmu. Yemeepmoe: A3vik, ee0 CuUHmMAKCuc, paccMampueaomcs Kak
UHCMPYMEHM 83aumooelicmeusi 00seKmos uepe3 0a306vle OMHOUICHUS
ynpaeaeHus u npuradaexcHocmu. Pesyivmamot noseoasrom noevicumo
aghgexmusrHocmob 00padOMKU OAHHBIX U MUHUMUBUPOBAMb HECONPEOeseH-
HOCMb. Dmu KOHUenuuu OmKpulearom nepcneKkmusy 04s OdavbHeluiezo
Pazeumusi Memoooe anaiuza 60AbuUx OAHHBIX U SA3bIKOBbIX MOdenell.

Karouesnte caoea: cmoica, deckpunyus, Cyuecmeo8ams, Yucid, M-
HUMU3AUUS HeonpedeseHHOCMU, 006eKm, S3blK.

Beedenue. Ananurnueckast ¢puiocodpust MHOTO Aaja mMupy [4].
[Ipexne Bcero, 370 — caMo HaIpPAaBICHUE MBICJIM: OT JOTUKM K MaTe-
MaTHKe, OT MaTeMaTUKM K s13bIKy. Mmena ®dpere [7], Paccena [5] u
Butreniureiina [2] sBasSOTCS KyJabTOBBIMU. Paznuuue Mexmy HUMU,
KOHEUYHO, ecTh. Tak, ®dpere BBOIUT CEMAHTUUYECKUI TPEYrOJIbLHUK

Byabirun Braguvup Bukroposuny — HezaBucumblil nccnenosatens (HoBocnbupcek). E-mail:
bvv2311@mail.ru
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(3HaueHune — cmbIcy — 3HaK). Pacces e MCKIIoYaeT CMbICI, cuuTast
9Ty KaTeropuio JIMIIHEH Mpu aHaiu3e AecKpunuueil. Jleckpumuumu
SIBJISIFOTCSI CLIOCOOOM BbIAEEHUST 00bEeKTa MYTEM MOAPOOHOTO OMuca-
HMSI YHUKAJIbHBIX MPU3HAKOB. biaromaps nM MOXHO TOYHO yKa3aThb,
YTO UMEETCS B BUY, AaKe €CIM HEeT COOCTBEHHOro MMEHU WJIu 00l1ie-
npuHsATOro odbo3HaueHus. B padore aBropa maHHoro Tekcra [1] aTa
npobiema GopMyJIMpPyeTCsd TAKUM 00pa3oM, YTO 3HAK UMEHYET CMBIC]T,
CMBICJI YaCTUYHO WJIY MOJHOCTBIO Mepeaaet 3HayeHue. [1Tpumep ®Ope-
re cO 3Be3I0i TOoraa MOXKHO MHTEPIPETMPOBATh KaK CMEHSEMOCTb
cocTosiHUI oObeKTa (..., BeHepa BeuepHsisi, BeHepa yTpeHHs, ...).

Bonbiiag mpobiema aHanuTryeckoil pusocopuu — 310 OTHOIIIE-
HHE K TIOHSTHIO «ObITh». B prmocodckux criopax BOrpoc «ObITh UK He
ObITb» — BeueH. AHanuTU4ecKast uocodusi, B CUITy CBOE MPUPOIBI,
M3TOHSIET MPOTUBOpEUMs (BCeraa JJOXKHbIE (POpMYJIbl) U3 PACCMOTPEHUSI.
A BOT IuajieKTUKa — HAmpOTUB, HauuHas ¢ ['eress, nenaer ux HeobXxo-
JVMBIM IIPY PACCMOTPEHUI U3MEHSIOLIErocs: Mupa. YTo numeercs B BULY,
KOTJia TOBOPUTCS O HEOBITUM (HE CYIIeCTBOBaHMM) yero-aubo? B kave-
ctBe BBeneHus npuMep n3 UML (Unified Modeling Language). Koneu-
Hoe coctogHue (final state) Ha guarpamMMe COCTOSTHMIT MOXKET OBITh
I0KA3aHO B BUJIE 3aKpallleHHOIO KPYXKa, MOMEIICHHOIO B OKPYX-
HocTb. MIMeHHO oH HeceT TOT cMbIca B UML, 4yTo HeuTo nepecraeT ObITh.

Hanee. ITyHkTbl 1-2 (CM. TEKCT HMXKE) aHAJIU3UPYIOT MOHSITUE
«OBITH» (€CTh), a TAKXKE TO, KAK OHO MOXKET ObITh BbIPAXKEHO MaTeMa-
TUYeCKU. ba3oBoe MOHSITHE KUMOEPHETUKM <«IIpeoOpa3oBaHUE» YBSI-
3bIBAETCS ¢ HUM (ecThb uyTo-TO). [1TyHKT 3 aHanu3upyet noHsitue «False»
(B KOHTEKCTe MapagoKCOB), KOTOPOE MOXET ObITh IIPEACTaBICHO KaK
False = (A != A) and (A == A) 1 IPOYTEHO (IOCJIOBHO): JIOXXb paBHA
TOMY, UTO He paBHO U paBHO ceOe. ITyHKThI 4-7 aHATU3UPYIOT MOHS -
THe Ynciia, BeiBoguMoro u3 (not) True. C MOHITUSIMU «HOJb», «OIUH»,
«PaBHOYUCIIEHHO», <«IIPEINKAT», «KBAHTOP CYILIECTBOBAHUSI» TAKXKE
HEo0XOAMMO OTAEIbHO 03HAKOMUTBCS (cM. mpuM. 1). [TyHKT 8 1 mpak-
TUYECKAsl YacTb, C YUETOM IOHSITUS «ObITh», ITOHSITUS 4MCIa, MEPbI
MpeAcKa3yeMOCTH, aHAJIU3UPYETCs MPU padoTe ¢ IMTOTOKOM JaHHBIX.

OCHOBHasl 4acTb.

1. laHbI MHOXKECTBA C XapaKTePUCTUUECKMMHU CBOMCTBAMMU: {a, b | e},
{c, d | h}.

2. X ecmb. O 4eM-1M00 CYLIECTBYIOILIEM MOXHO CKa3aTb, 4TO
OHO €CTb TO-TO WJIMA OHO IIPOCTO €CTh.
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2.1. b ecmo e. JItoboe omnpeaeneHre HaAYMHAETCS C YKa3aHMUST Ha
TO, 4eM MpeAMET SBSETCSI. DJIEeMEHTHI MepBOTO MHOXecTBa al=b
paznuyarorcs (1o onpeaeeHUI0 MHOXECTBA), HO TaKXkKe XapaKTepu-
3YIOTCSI TEM, UTO KaX/10€ 13 HUX €CTh €: (a - €) — UCTUHHO, (b - €) —
WCTUHHO.

2.1.1. Ilonamue obsexma. B knbepHeTUKE paccMaTpuBalOT Ma-
IIMHY CO BXOAOM, €CJIM HalIeHO OJHO3HAuYHOE (B OJHY CTOPOHY)
COOTBETCTBUE (State — next_state) nmpu HeKoil ¢pyHKuuM (action). ITyctp
TaKUM cooTBeTcTBHEeM OyaeT: a=c(b), b=d(b), b=c(a), a=d(a). Ecimu
JOMYCTUTh HEOMHO3HAYHOCTh, HarpuMep, ajb=c(b), To Takoe oruca-
HUE SIBJIECHUI sBISETCS 0oJjiee OOLUMM, 4eM MPOCTO MaIlMHON COo
BxomoM. Eciu HeompeneaeHHOCTh MUHMMM3MPOBaHa (3a CYeT Mol-
Oopa (hyHKIIMI1), TO TAKOE OMUCAHUE SIBISIETCS OOBEKTOM.

2.1.2. Obsexm 6 dunamure. Takoil 0OBEKT t MOXET ObITh MpPE-
CTaBJIeH 4Yepe3 BPEMEHHYIO pa3BepTKy B cieaylolieM ¢opmare:
t.cocTosiHuE: t.b, t.a, t.a.

2.2. b ecmb. To, 4TO BJAEMEHT MHOXECTBA XapaKTepu3yeTcs Ka-
KHAM-TO CBOMCTBOM, HE€ O3HAYa€T, YTO CBOMCTBO PABHO SJIEMEHTY,
00BEeKT paBeH cocTosiHulo. Ho o3HayvaeT, 4yTto, eciu OpaThb HEYTO BO
BCEX CBSI35X, TO BEPHBIM OyneT ckazaTh: (b==b) b ecTb, (t==t) t eCTb.

2.2.1. Abcmpaeuposanue k céoiicmey. B 3ToM cMBIcie b cBogUTCS K
CBOEMY CBOMCTBY, O KOTOPOM YK€ MOXKHO CKa3aTh (e==e): b ecTb e.

3. X wem (x He ecms). BpIpasuTb, 4TO 3JIEMEHTA HET, MOXKHO
uMeHHO Tak: (X!=X) uiu 3KBUBaJIeHTHbII BapMaHT, KOraa IpupaB-
HUBaeTcsl HepaBHoe. I1ycTb BOIPOC COCTOUT B TOM, €CTh JIM B Tep-
BOM MHOXecTBe ayeMeHT d. [IpocToii cmoco0 BBIpa3uTh 3TO — CpaB-
HuUTh d (Ha paBHO) ¢ KaXIbIM 2jieMeHTOM. [TockosbKy JioxkHO (d==a),
(d==b), 10 Takoro d HeT B {a, b}.

3.1 Ilapadokcor a=={a} is False. Paccen ycmMaTpuBaj MpUIMHY I1a-
PaloOKCOB B TOM, YTO IPUPABHUBAETCS BJCMEHT MHOXECTBA U CaMO
MHOXEeCTBO, cojepKalllee STOT 2JIEMEHT. DTO BEpHO B OTHOILIEHWU
npuyrH. Ho Takke BepHO, YTO TaKOI BApUAHT C MHOXECTBOM SIBJISICT-
Cs1 JIMIIb YACTHBIM CJTydaeM OTpMIIAHMS 3aKOHA TOXIECTBA not (a==a).

3.2. B aoeuxe F&T==F <=> F==F. Ho BbIpa3uth camo F B03-
MOXHO TOJbKO 4epe3 camoorpuuanne: F==(F!=F). I[1apamokcel He
B camopedepeHLIMH, a B caMopedepeHIMU C OTPUIIAHUEM.

3.2.1. Ilapadokc axceya iMeeT Ty K€ CTPYKTYPY: (3TO MpeioxKe-
Hue jnoxHo). U3 F==(F!=F) caenyer: F==(F), (F!=F).
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3.3. Cosnadernue obimus u Hebbimus. IMeHHO Tak TpaktyeT Jlo-
CeB MMPOTUBOpeUMEe (TpaHUILLy Yero-aunoo) [3]: «mpoTuBopeyre U ecTh
He YTO MHOE, KaK COBMaAeHUE ObITUSI U HEOBITUSI». [ paHULIell OBITUS
X u He obITust X (X==X)==(X!=X) apjsercsa HeObITHE X, T.e. (X!=X).

4. Yucaa. (Her X) == (Hoap X). (Homp X) == (X!=X). 00
aJIeMEHTaX MHOXeCTBa {a, b} MOXHO cKa3aTbh, YTO KaxKAbI U3 HUX
€CTb, KaXKIbIil M3 HUX OIWH: (0mHO a) == (a==a), (ogHO b)==(b==Db).
[Tockonbky (X==X)==(X-X==0) u (X-X==0)==(0==0), To (onuH
COOTBETCTBYET MOHITUIO «paBHOE HYIIO» [8]).

4.1. Axcuomot Ileano He OTIpEeNENSIIOT MOHSATUS «HOJIb», «CJIEAYIO-
N>,

4.2. Onpedesenue Dpece-Paccena (C y4eTOM TaKOro OrpaHUYE-
HUsI, YTO HEJIb3s 00pa30BbIBAThH KJIACCHI, KOTOPBIE COCTOST M3 dJIe-
MEHTOB, OTHOCSIIMXCS K pa3HbIM TUIAM):

4.2.1. ¢ — O6aacte onpeneneHust (X!=X) paBHa IyCTOMY KJIaccy.
Honb — unciio, KOTopoe COOTBETCTBYET BCEM KJlacCaM, KOTOPbIE HAXO0-
JISTCSI B OTHOILIEHMU OOUH-K-0mHOMY («B3auMHOOJ/IHO3HauHO») K &.

4.2.2. {#} — Obnactb onpeaeseHus paBHa OJHOMY 3JIEMEHTY.

4.2.3. @, {#}} — OGnacTh ompenesieHusI COOTBETCTBYET ABYM.

4.2.4. HesaeHoe ucnoav3osanue onpedensemozo. 3aMeTUM, UTO IS
orpeAesieHNs KaXI0ro 4ynciia, BKI0Yas YUCJIO HOJIb, YK€ UCIOJIb3Y-
€TCS YMCIIO0 «OAUH». B 9TOM cMbICie — HAIMIIO MMEIOIIUIACS OPOY-
HBIN KPYT: MbI HESIBHO YK€ UCIIOJb3YEM TO, UTO TOJILKO cOOMpaeMcs
OIlpeAe/INTh. DTO KacaeTcs U OIpeAe/ICHUs: IyCTOe MHOXECTBO —
3TO TaKO€ MHOXECTBO, B KOTOPOM HET HU OJHOTO 3JIeMEHTA.

4.3. He npedcmaensiemcss 603M0JICHbIM, UTOOBI B MEPBBIX KJlaccax
LIKOJIbl YUYW MMOHMMAHMIO YMCIa UMEHHO TaKMM 00pas3om.

4.3.1. B wkoaax yuam, OTTaJKUBAsICh OT IIOHUMAaHUS YMCla OJUH
(uucao HoJIb BBOAMTCS B MOHMMaHMe no3zxke). [Ipoiiecc cBoguTes K
a0CTparupoBaHUIO Pa3IMUHBIX CBOICTB IIpeaMeTa (0JI0KO — OJHO,
KapaHJall — OAWH), T.€. K BBIICJICHMIO TOTO OOIIETO, YTO €CTh B
KaXJIoM U3 TIpeIMeToB. DTO o0llee, YTO €CTh B KaXXIOM M3 HUX,
camo 910 «ecTh» (X==X). ['ne X — nmpeameT ¢ J100bIMU XapaKTepu-
CTUKAaMU.

4.4. Ilopsdok uucen. PazHULIBI MEXAY UMCIIOM «OAWH» U TIOPSII-
KOBBIM YHCJIOM «IIepBblil» — HeT. OHa MOSIBJISIETCS MEXIY YMCIaMU
«lIBa» U «BTOpoit». CyTh onpeaeaeHus MOPSIIKOBOTO YKUCIa «BTOPOI»
B TOM, UTO 3JICMEHT MHOXECTBA caM I10 ce0e TOXEe «OAMH», HO TaKOI
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(3JIEMEHT) ellle pa3IudaeTcsl OT IPEAbIAYIIEro 3jieMeHTa (TIePBHIi).
OO111ee MpaBUJIO: KaXIbIil MOCIeNYIOINi (MTOPSIKOBOE YMCIIO) DJie-
MEHT TOXE OOWH, M OH, TIOMUMO 3TOTO, pa3INYaeTCs C KaXKIbIM IIpe-
IBIAYIIMM (He paBeH KaxXaoMy mpeabiayiieMy). MTak, crocod 3ama-
HUSI HATypaJbHBIX YMCEJl TPeOYET TOJBKO IMOHSTUI «PaBHO», «HE»,
B3AThIX B OIPEAe/ICHHON MOCAeA0BaTEIbHOCTH.

4.4.1. [lonamue «caedyoujuil», TO3TOMY, O3HAYaeT: Pa3IMIaThCs
C KaXIbIM TIPEAbIIYIINM.

4.4.2. Homp = HepaBHOE cebe.

4.4.3. TlepBoiii = 1 paBHOE cebe, U He paBHOE HYJIIO.

4.4.4. Bropoii = u paBHOe ceOe, M He paBHOE HYJII0, M HE paBHOE
nepBoMy (3JI€MEHTY).

4.5. Isa = (nepsoiii U BTOpOIt), T.€. 00ObeauHeHNE B N, HaUMHAas
C IIEPBOIO.

5. Keanmop cyuecmeosanus B MaTeMaTUKe TPAKTYyeTCsl Kak: XOTS
Obl oauH (OAUH UK OoJiee OMHOrO0). Paccen oTOXAECTBISIET HOHATUE
«CYIIECTBYET» C KBAHTOPOM CylllecTBOBaHUsI. OH OTMEYaeT, YTO OTHO-
CUTb IIOHSITHE CYLLIECTBOBAHUS K €AMHUYHOMY IPEIMETY OCCCMBICIIEHHO.
MpbI ke yTBepXKIaeM OOpaTHOE: MOHSTUE «CYIISCTBYeT» ITPUMEHNMO
MMEHHO K €IMHUYHOMY IIPEIMETY U SIBJISICTCS IPEIUKATOM. A KBaH-
TOP CYILIECTBOBAHMSI TPAKTYEeTCSI B COOTBETCTBUM C ITOHSTHEM <«OIMH
WIM 00Jiee OIHOIO» KaK: «CYILLIEeCTBYEeT» WIM «CYyLIeCTBYI0T». M TOJIbKO
JUIS1 KPAaTKOCTU OH MOXKET ObITh 3aMEHEH Ha «CYIIECTBYET».

6. Amomaprocms Paccesa TpakTyeTCs JUILIb KaK YaCTHBIA CIIy-
yaii. JIro0o#t TIpenMeT WM SBJISHNWE MOXHO paclieHMBaTh KakK Ilepe-
MeHHy10. U mepexon oT 0mHOro cocTosiHUS (KOTOPOE «€CTh») K Ipy-
TOMY COCTOSIHUIO (KOTOPOE TOXE «ECTh») JICXKUT Uyepe3 TPaHUILy ITUX
JIBYX COCTOSIHUI (MEXIY 3TUMU ABYMSI COCTOSIHUSIMU HET TPEThETO).
DTO «He ObITh» BHIPA3UMO Uepe3 (COCTOSIHME == JIPYroe COCTOsIHUE),
YTO BCeraa JOXHO.

7. Buipazume 6cé TOJIbKO UCTUHHO — HEBO3MOXKHO, HYKHA €1lle 1
JIOXb.

8. Umes cnocob evipazume anarumuuecku govipadicenue «X eCTb, X
HET», IIe 3TO X MOXKET ObITh KaK COCTOSIHMEM O0BbeKTa, TaK U CaMUM
00BEKTOM, MOXKHO KOHCTPYUPOBaTh 00Jiee CJIOKHbBIC B3aMOCBSI3H.

8.1. CHuorcenue neonpedenennocmu (1nu, 6ojee o0pa3HO: COIPO-
TUBJICHHE SHTPOINM) — BOT TOT IEPBUYHBIM MEXaHN3M, BBIICIISIO-
LM B OKpYKaIlleM pa3HOOOpa3uM pa3inyHble OObEeKTHI.
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8.2. Ouenka npedckaszyemocmu 10 TaKUM 00BEKTaM MOXKET OBITh
OCYILIECTBJIEHA HA OPUEHTUPOBAHHBIX Ipadax: OepeTcss YacTHOE IO
yucity yHUuKanbHBIX <f, x> K <y, f, x>. UeM OI1Ke Takoe 4acTHOE K
eIMHUIIE, TeM 0oJiee MpeAcKa3yeMbIM OOBEKT SIBISETCS.

8.3. Takue obsekmbl Mo2ym HAXO0UMbC 8 OMHOUICHUSIX.

8.3.1. Omnowenus ynpaesenus. Eciu cOCTOSIHUASI OMHOIO O0OBEK-
Ta SIBJISIIOTCST GYHKIUSIMU (action) Apyroro o0beKTa, TO ONMH OOBEKT
yHOpasJIsIeT APYTUM.

8.3.2. Omuowenus uepapxuu. Takoe OTHOIIECHMWE MMEET MECTO,
€CJIM COCTOSIHUE OJHOIo OOBbEeKTa SABISETCS APYTMM 00beKToM. T.e.
3TO TaKOE COCTOSIHME, KOTOpOE SIBJSIETCSl TePEeMEHHON U MO3TOMY
MOXET BUIAETHCS U3MEHSIOIIMMMUCS 3HAYCHUSIMU.

9. Bozmoxchocmu s3blKa KaK KOHCMPYKmMopa, BOSHUKAIOT Ha YPOB-
He cuHTakcuca. O6 sroM nucanu Xomckuit [9] u TypuuH [6]. YHU-
BepCaIny sI3bIKa (CYOBEKT IEMCTBUSI; CaMO ACHCTBIE; TO, HA UTO A~
CTBME HAIIPaBJICHO) 1 OTHOILICHMS IIPUHAMIEKHOCTH BO3MOXHEI 0J1a-
romapst abCTparupoBaHUIO OOBEKTOB IO YPOBHSI BBIIICYITOMSIHYTHIX
OTHoLIeHU [1].

9.1. Modeauposanue Hecyuecmayrouux s18AeHUll, a He TOJBKO CYIIIe-
CTBYIOLLIMX, BO3MOXHO Oj1arofapsi TpaKTOBKE OOBEKTOB KaK IepeMEH-
HBIX (B KOTOpbIE MOXKHO MOJCTaBUThH BCE) M YHUBEPCAINi1 OTHOLLICHUIA.

Ocnoénas wacmo. Ilpumep 6vioeaenus ob6eeKkma 6 nomoxe OGHHBIX.
bynet paccmoTrpeH npumep u3 kHuru mou [10], B 6ojee LMpoKoM
KOHTeKcTe. IMeroTes MmaTh IepeMeHHBIX: IIEHUEe, CMEX, UIpa Ha opra-
He, CXKMraHue JjajaaHa, elie oaHo (ycJIoBHO Ha3BaHHoe R, cokpa-
meHHo ot random). M Hago MOHATH, €CJIM B 9TOM KaKO-TO JeTep-
muHU3M. [lycTh HaOmogaeM ¢ HEKMMU TiepepbiBaMy (BBOJ, JaHHBIX
MoKa3aH JUIIb YaCTUYHO) pa3Hble 3HaueHus. Kaxmoe 3 nmepemMeH-
HBIX (S — nenme, L — cmex, X — urpa Ha opraHe, Y — COXCKeHUE
JlagaHa, R) MoxXeT mpuHUMAaTh ABa 3HAYCHUSI.

1,1,0,0,0 ... meHue ecTth, CMeX €CThb, UIPhI HA OpraHe HET, CO-
JOKEHUS JagaHa HeT, R Her;

1,0,1,0,1 ... meHUe ecTh, CMEXa HET, €CTh Urpa Ha opraHe, HET
COXCKEHU agaHa, R ecTs;

0,0,1,1,1 ... TeHusT HeT, cMexa HET, eCTh UIpa Ha opraHe, ecTh
coxkKeHue JlagaHa, R ecTb;

0,0,0,0,1 ... meHUS HET, CMeXa HeT, UTPhI HAa OpraHe HEeT, COXIKe-
HUA n1ajaHa HeT, R ectb;
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0,1,0,0,0 ... TeHUsT HET, CMEX €CTh, UTPHI Ha OpTaHe HET, COXIKe-
HUS JlagaHa HeT, R HerT.

Habmonenus 3anuceiBaroTcss MateMatndecku: Y=F(X). B Tep-
MMHOJIOTUM O0y4YeHUs ¢ IMOAKpeIUIeHeM: next state = action(state).
UYto Opathb 3a state, action B MOTOKE JaHHBIX: YTO yromHo. Kpurepuii
TOJILKO OJWH — TOT CIIOCO0 JIy4llle, KOTOPhIi 00JIbllie MUHUMU3UPY-
€T HEeONpeneJeHHOCTb CJIEAYIONIMX COCTOsIHUI. OKa3bIBaeTCsl, YTO
€CJIM 3a COCTOSIHME B3SITh BEKTOp (IIeHUE, CMeX), a 32 (PYHKILIUIO Mepe-
xoja (Mrpy Ha opraHe) win (coxokeHue jamaHa), To 100% npenckasy-
€MOCTb BBITIOJTHUTh HEBO3MOXKHO. M TOJNBKO eciu 3a QyHKLIUIO Iepe-
xofia (action) B3sITh BeKTOp (MIpa Ha OpraHe, COXCKEHUE JiaaHa), TO
TaKo# Liean TIpeAcKa3aHUusl TOOUThCS MOXKHO. Takoil 00BEKT — CyThb
nepemeHHas-BeKTop (S, L), 3HaueHussmu Kotopoit sapisiores {(0,0),
(0,1), (1,0), (1,1)}, BbIOOp KOTOPBIX OCYLIECTBISIETCSI MOCPEACTBOM
action (X, Y).

Kax Tonpko Takoii 00beKT BblAeAeH (IeCKPUIILINS), MOTYT ObITh
JaHbl PEKOMEHJAIIMM, KaKUM 00pa3oM IOJYYUTh TO WIM MHOE CO-
crositHue. Hampumep, 4To6bl u3 coctosiHus (1,1) moay4uTh coCTosI-
aue (0,0) ¢ manpHeimen pukcanneii Ha (0,0), HEOOXOAMMO BEIOPATH
nociaenoBareabHocTh action [(0,0), (1,0), (0,1), (0,1), ...].

3akarouenue. Pabota 1eMOHCTPUPYET CUHTE3 (PUITOCOPCKOTO OC-
MBICJICHUST (AMAJEKTUKM M aHAJIMTUYSCKOIrO IIOAX0[a) KaTeropuit
OBITHS, YKCla U sI3bIKa C MeToguKaMy KnbepHeTuku. Ilokazano, 4yro
MHTErpauus KjiacCuuecKnx (Quiocodckux KOHLENIUA ¢ popMaib-
HBIM allllapaToM IT03BOJISIET ITPOABMHYTLCS B IOHMMAaHMM (yHIa-
MEHTAJIbHbIX aCIIEKTOB PeaJlbHOCTU U MH(MOPMALIMOHHOM CPElbl.

OcCHOBHbIE Pe3yJIbTaThl UCCAEAOBAHUS 3aKJIIOYAIOTCS B CAEAYIO-
meMm. PazpaboraHa MeToauka BblaeleHUsI OObEKTOB B IOTOKE JaH-
HBIX IIyTeM MUHUMHW3aIUM HEeoNpeAeAEHHOCTH, OCHOBaHHAsI Ha 0a-
30BBIX KaTeropusiX «ObITb» U «HE ObIThb». IloKazaHo, UTO ymopsao-
YEeHHOE TpecTaBieHue nH(pOopMaluy cnoco0cTByeT 3 (heKTUBHOMY
¢opMUPOBAHUIO SI3bIKA U ero cuHTakcuca. OCHOBa 31eCh — BhIAee-
HUe Mpeodpa3oBaHUil U paboTa ¢ HUMM KaK ¢ TTePEMEHHbBIMMU.

[MonTBep:kaeHa BaXXHOCTh MOHUMAaHUS CJIEIOBaHUS B OIpeaesie-
HUM TIOPSIKA YHUCEI U CTPYKTYPUPOBAHMM IMOTOKOB JTaHHBIX. Yuciio
«OIUH», KaK OCHOBA JIPYTMX YHMCeJ, TPAKTyeTcsl Kak paBHoOe ceoe.
[IpakTrueckoe MpuMeHeHNE TIPeIIOKESHHBIX UASH OTKPBIBACT IepC-
MEKTUBBL JJISI COBEPLICHCTBOBAHUS TEXHOJOIMI aHajim3a OOJbLIMX
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00BEMOB JaHHBIX U Ppa3pabOTKA 3(PHEKTUBHBIX aJTOPUTMOB Ma-
LIIMHHOrO 00y4YeHus1. Bhllllen3a0kKeHHbIe Uaen ObLId MpeacTaBiie-
HBbI B gokJjane «Marematnka MMM (cxkaTve mociaeaoBaTebHOCTU C
BO3MOXKHOCTBIO TpeJcKa3aHus)» Ha KOH(pepeHun «3HaHus — OH-
tonorun — Teopum» - 2025 (30OHT-2025) npu nHCTUTYTE MaTema-
tuku um. C.JI. CoboneBa CO PAH.
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PHILOSOPHICAL ISSUES OF UNDERSTANDING NUMBER
AND LANGUAGE (CYBERNETIC APPROACH)
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Abstract: The work demonstrates the synthesis of philosophical
understanding (dialectics and analytical approach) of categories such as
being, number, and language with cybernetic methodologies. It is shown
that integrating classical philosophical concepts with formal tools allows
for progress in comprehending fundamental aspects of reality and
information environment. The main achievements of this research are as
Jfollows. A method has been developed to identify objects within data
streams by minimizing uncertainty based on basic categories “to be” and
“not to be”. It is demonstrated that ordered representation of information
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contributes fo effective formation of language and its syntax. The foundation
here lies in identifying transformations and treating them as variables.
The importance of understanding succession in defining the order of
numbers and structuring data flows is confirmed. The number one, as the
basis for other numbers, is interpreted as equal to itself. Practical application
of these ideas opens up prospects for improving technologies aimed at
analyzing large volumes of data and developing efficient machine learning
algorithms. These ideas are presented in the article “Compression with
Prediction” from the ZONT-2025 collection at the Institute of Mathematics.

Keywords: meaning, description, exist, numbers, uncertainty
minimization, object, language.
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