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Buxiageno pe3yibTaTH CHCTEMHOIO aHAJi3y poJi, OOIpyHTYBaHHSI MOOY/AOBM i oliHIO-
BaHHS IKOCTi MATEeMATHYHHUX MoJeJIell T0CTiIzKyBaHUX 00 €KTIB Y Qi3MKO-TeXHIYHUX HAyKaX,
Ha miacTaBi AIKMX CHCTEMATH30BAHO BiTOMi TpakTyBaHHs nboro mnousatrTs. Iligkpecaeno
CKiHYEHHICTh YTOUHEHHS MOHSATTSA i TepMmina “ MaTeMaTHYHA MOJeJbL’ Y CY4YaCHOMY OCBITHBLO-
My npoueci, arecTalii Ta HAYKOBUX MyOJTikamisax.

Kuiio4oBi cjioBa: MaTeMaTHYHA MOJeJIb, JOCTITKYBAaHUH 00 €KT, MoAei B MaTeMaTHIli,
MPaKCceoJIorisi, ONiHeHHS TKOCTI Mo/IeJIeil.

There are exposed the results of a system analysis of the role, construction grounding
and quality evaluation of investigated objects mathematical models in physical and technical
sciences on the base of which known treatments of this notions are systemized. The necessity of
the mathematical model notion and term specification in contemporary education and
certification process, and also in scientific publications is underlined.

Keywords: mathematical model, investigated object, modelsin mathematics, praxeology,
models quality evaluation.

Beryn

HaykoBi qociiiKeHHs — K HaTypHI CITIOCTEPEKEHHS Ta CIEIiaIbHO MIArOTOBaHI eKCIICPUMEHTH, TaK
1 TEOpeTHYHI PO3IJISIH, Y HAIll Yac HAYKOBIII PO3MOYNHAOTH, OCHOBYIOUHCH Ha MeBHHUX (OakaHO sSIKOMOTra
MOBHIIIKMX, X049 MOKE i HE BIOBHI YCBIJOMJICHUX 1 SIBHO ChOPMYJIbOBaHUX) alIPIOPHUX BiIOMOCTSIX, IO iX
3a3BHYAl YKIAJAl0Th Y TIEBHY CUCTEMY a00 K IPUCTOCOBYIOTH JIO Ti€l, IO BXKE ICHYE Y TIEBHIN MpeAMETHIH
obnacti 4M y sKiiich iHIIIHM, BHCTIIOM YOT0 € TIEBHE YSBICHHS MpO cuTyaniro. bo Hayka, 3a cioBamu
HAIIOro BifioMoro 6iosora M. XoJ0IHOr0, € CHCTEMOIO 3HaHb, 3MaTHOIO 10 CAMOPO3BHUTKY, a chcTeMa (3
2pey. GLGTNUO YTBIp, YCTPil) — MOPSIOK, 3yMOBICHUN TMPABUJIBHHM PO3TAlIyBaHHSIM YaCTHH, CTPYHKHIl
panm, 3B’s3ade 1ime [1]. BoHa y oMy pasi € pe3yapTaToOM BiAMOBIAHOTO YKIAJaHHSA # ITOB’ s3aHHS
BiZJOMOCTEH. A 3JaTHICTH JI0 CAMOPO3BHUTKY 3yMOBIIeHa (PaKTOM, III0 TaKa CHCTEMHICTh CTUMYIIOE OPMY-
JIIOBAaHHS 3aJ1a4 — IOIIYKY IMOTPiOHMX, ajie BIACYTHIX, 00 iX 11e Opakye Uit TOBHOTH 1 I[UTICHOCT1 CHCTEMH,
HEBIIOMUX 3HaHb, He3HaHUX (akTiB. Hemapma cepen HayKOBIIiB ONMyIspHUI adopu3M: HOBUI HAYKOBHH
pe3ynbTaT CTaBUTH OUIbIIE 3a7ad, HiK po3B’sa3ye. Lle ocoOMMBO 4YacTo MPOSBISETHCS SIK B EKCIEpH-
MEHTAJIbHUX MPUPOIHUYO-TEXHIYHUX TOCTIIKEHHX, TaK 1 B TEOPSTUYHHUX, 30KpeMa B TEOPETHUHIHN (i3uIli
i Marematuili, JoridHa cTpyktypa (3 zzam. structura moOymoBa, po3TamryBaHHS Bix SItUO — Oyayro), a
BHCJIOBHMBINUCH TOYHIINE, KOMIO3WINA (Bim .sam. COMPOSItion ckiagaHHs, CTBOPEHHS), SKHX €
Hainpo3opimioro. Bracue, 11ei "Trck cucTreMHOCTI", TIOPSA] 3 TaK 3BaHUM "'CYCHUTBHUM 3anoTpeOyBaHHIM"
(uu, SIK YacCTO BHCIOBJIOIOTHCS AQlIETOPHYHO, CYCHUIBHHUM 3aMOBJICHHSM) € pyirieM (opMyBaHHS,
JOCITIKSHHS 1 BIOCKOHAJICHHS TaKOI CHCTEMHM BiIOMOCTEH PO JAOCHIHKYBAaHUH 00 EKT.

Y 50-1i poku MuHyIOro cropiuds cdopmyBacs Takdi HampsM, SK CUCTEMHHH aHami3, MO0 €
CIIoco00OM IOCHIDKEHHSI aKTUBHOCTI 00’ €KTa TUIIOBO MaTeMaTWYHUMH 3aco0aMu 3a/UIsd BU3HAYEHHS il
METH Ta PO3POOIIEHHS TpoIeayp epeKTHBHINIOr0 MOCATHEHHS i€l Metn [2]. SIK BHCTII CHCTEMHOIO
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aHani3zy o0’ ekra JociiKeHHs (HOpMYeThcsi OOTPYHTYBaHHS HOro MoJelNi JJisi po3B’si3aHHS KOHKPETHOT
3amad4i (pakTHYHO WIAETHCS PO TUM 3a1adi).

[TigpuieHHs * epEeKTUBHOCTI Mpalli SK MMeaaroris, Tak i HAyKOBIIB-JOCTIIHUKIB 3aJIKUTh BiJl yCiX
JIAaHOK BiIOMOI TpiaJn: MOJENb — aJfOPUTM — mporpamua peaiizaiiss (MATIP), i mo6 11 ocHOBa — MOJIENTb
SIK TiZIcTaBa po3pOOJIEHHS alTOPUTMIYHO-TIPOrpaMHOro 3abe3neueHHs iHQOpMaIiiHIX CHCTEM Y HAyKOBUX
JOCIIDKEHHAX Oyl e(eKTHBHO peatizoBHI MpPH IbOMY, MAIOTh OyTH 3alydeHi BCi CydacHi 3100yTKH
Teopil CHTHANIB SIK HOCITB BIIOMOCTEH Ta KOMIT IOTHKH SIK 3ac00Y ONpaIlfoBaHHS BUJOOYBaHUX i3 CUTHATIB
JMaHuX. A 1Ie, CBOEI0 YEpProro, HAroJIoNye Ha CKIHUEHHOCTI po3BUTKY ycix eramiB MAIIP - 3a0e3nedeHHs
JOCITIDKeHb 1 TepeayciM HOro OCHOBM — MO JOCHIKYBaHOro o0’ €kTa, 00 B HaIll 4ac yXe CTajo
3araJbHOBHU3HAHUM, IO OUIS BHUTOKIB YCSKOIO HAyKOBOIO JOCHIJKCHHs JISKATh BIIMOBITHI CXEMH,
VSBIIEHHS, SKi TPUAHATO Ha3WBAaTH MOIETIMH TOCTIKyBaHOro 00 ekta (Bim ¢dpanm. modéle, mro
MOXOIUTh 3 JIATHH. MOdUS Mipa) i TPAKTYEThCS K MPUMIPHHK, 3pa30K, SK cXema JUisl MOSCHEHHS Y0roch
[1]. Tomy 11eit TepMiH pO3yMifOTh K 00pa3, BiIOOpaKeHHs MpeaMeTa, 10 PO HOr0 MOBA, a Y MUCTEITBI
HaBlaKK — II¢ MpeaMeT 4YM ocoba, M0 CIAyrye 00’ €KTOM XYIO0KHBOTO BiIOOpa)kKeHHs, BTLICHHS B
MHUCTEIBKOMY TBOpI, 00 /I MHUTIS € HIIUM "'TIOYaTOK BITIKY": Ui HBOI'O iCTOTHUM € BJIaCHE MOT0 TBIp,
a He MoXOo/UKeHHs (iICTOpist BAHUKHEHHS I[LOTO TBOPY).

BimtyHHsT Takoro TIyMaueHHs BIIUYBAa€ThCS 1 B MaTeMatuili. Y Hill Teopis Mojeneld — me po3ail
MaTeMaTHYHOI JIOTIKH, 0 BUBYae (MaTeMaTHYHI — BXKe HasSBHi) MOJENi, a MOJETb TOII — iHTEpPIpPETALlis
(dopmansHOi MOBH [3]. € 11e TepMmiH “Mojens 00YHCITIOBaIbHA" SIK THIIOBA aOCTpaKTHAa YM KOHKpPETHA
3aja4a, 110 BiAMOBIgAa€ MPoOJIeMi YHCIOBOIO PO3B’ I3aHHS MMEBHOTO KJIacy MaTeMaTHUYHUX UM MPUKIATHAX
3amau [4]. BaxmmeuM € i Tepmin "iHTepmperamis” (Bix jar. interpretor pos’sicHIO, IepeKianan) —
3a7laHHsl 3HaYeHHsI (CeHCy) MaTeMaTHYHUX BHUPA3iB, i caMi I[i 3HAUCHHS TEK HA3UBAKOTh IHTEPIIPETAIiSIMU
BIJMOBIAHUX BHUPa3iB. 3araJbHONPUITHITE 3HAUCHHS TOMII HA3MBAIOTh CTAHAAPTHOIO iHTEpIperaIieo [3].

Mogenb Sk cxema Ui PO3IyMiB YM MaTepiaai3oBaHUi 00’ €KT, KU MaB OM MaTH BJIACTHBOCTI, Y
SIKOMYCh CEHCI aHaJIOTiuHI BIACTHBOCTAM JOCTIKyBaHOro (BjKe peajsbHO HassBHOTO, MaTepiaabHOro abo
TINBKM ifel 4M, K 1e OyBae B iHKeHepii, MPOEKTOBAHOI0) i 3aCTyIae Horo, TOOTO Bimirpae poip ioro y
JoCIipKeHHi (J4acTo HaBiTh 0€3 YCBITOMIIEHHS I[LOT0), HaiyacTille MiImopsSaIKOBYEThCS aHATOTTUHIM
3aKOHOMIPHOCTSIM, BHKOPHUCTOBYETHCS IiJ] Yac TOTYBAaHHS 1 3I1MCHEHHS EKCIIEPUMEHTIB. A TEOpETHYHI
JOCITIDKSHHS Ta 3aJy4eHHs Ui 1[bOr0 KOMII FOTEpIiB 03 MOJeli IpOoCcTO HEMOKIINBI. AJle B TaKOMy pasi
MojieNib Ma€e OyTH BXKE CYyTO MaTEMaTHYHOIO, X04 MOKe OyTH 3ajiaHa Mmo-pi3HOMY: BepOaibHO (CIoBamMMm),
CXeMaMH, CHMBOJIAaMH 1 Hally3BHUAHHEHIINMH 3 HUX — (OPMYJIaMH.

BepbanbHe mogaHHs He Take e(EKTHBHE, K CHMBOJIbHE, 00 BOHO OCHOBAaHE Ha OIHUCI 00’ €KTIB Y
yaci i mpoctopi. CuMBoIivYHA X (opmMa MOBITOMIICHHSI MOKE IPOHUKATH Y LIAPUHU MiJICBIZIOMOCT1 HaBITh
0e3 ycBimoMiIeHHS cy0’ ekToM mpenmera. [IpoTte TyT criepiry Mae OyTH 3pO3yMIIMM 3HAYEHHSI CUMBOITY, 1
TUJIBKY TOJII BIH BUKOHA€E CBOIO POJIb, a (hopMatizailis, o B Pe3ybTaTi CHCTEMHOI0 aHali3y 00IPYHTOBYE
MaTeMaTHYHy MOJIeb, CTa€ KIHI[EBUM €TaloM aBTOMAaTH3allil meperBopeHb (anroputmis). Tomy
HANTPUPOJHIIIKMM y Hall Yac € GopMalibHe MoJaHHs MoJiesiel, ane 0e3 HaJeKHOTO TIyMadeHHsI BOHO CTa€e
Oe3npenMerHUM, 00 Ti caMi GOPMYITH HATAIOTHCS TS IUIKOM Pi3HUX (IHIIKX) LITCH.

®opmyJIIOBaHHS POOIEMHU

Crepiry moneni Oynau (akTuuHo (izMuHi: TaKUM OyjI0 HaBITh "HOAaBaHHS'" MPEAMETIB, SIKE BIATAK
abcTparyBasiock B onepariito Haja uuciamu. Lo oOcTaBuHYy 3 MPUTAMaHHOI HOMY JOTEITHICTIO ONHCAaB
3HAMEHHUTHI (i3uk-TeopeTrk P. DeifHMaH y MOMyISPHUX JIEKIISIX PO KBAHTOBY €IEKTPOIMHAMIKY [5],
MOPIBHIOIOYM TEXHIKY mpaii (i3WKiB 3 TEXHIKOK PO3paxyHKIB, SIKi BUKOHYBAIM IHAIAHII Mais Jyis
3apOaveHHsI HeOECHUX SIBUII — CXOJy W 3axony BeHepw um MiCSYHHMX 3aTeMHEHB, HA MPHUKIIAII YMOBHOTO
MOSICHEHHS JKpelieM Malis BigHiMaHHs uucen: "[lpumycriMo, xodemo Bimusatu 236 Big 584. Ilepemoscim
BifpaxyiimMo 584 606w 1 moknmaniMo ix y ropumk. [TotiM BuiiMiMo 236 600iB 1 Bimkiamimo ix. Haperri
migpaxyiiMo pemty 000iB y ropmmky. s kimbkicts 1 Oyne Buchmizom BimHiMauHHS 286 Big 584". Ha
3ayBaXKCHHS, M0 MPOIEAYypU 3 000aMM IOCUTh Mapy.Hi, >kpelb BianoBie Ou: "Came TOMy MU MaeMoO
MpaBuiIa Jisl PUCOK 1 Kparok. [IpaBuia ckiaiHi, ae 3a JOMoMOroro iX HabaraTo Jieriie 3HalTH pe3yinbTarT,
HDK TIepepaxoByBaTH 000u". A pO3BUTOK CHMBOJIKHA ErMITSH, BaBWJIOHI[IB, MOMIOHOI 10 3ramaHoi
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CUMBOJIKMA Maiis, TPHBIB 10 aBroMaru3allii apupmeruku (BUKOHAHHS [ HaX YUCIaMH), Ta BXKE
CIpaBXHIM 3acO00M aBTOMATH3allil "aHaIOTOBUX MEpeTBOpeHb” craB peryisTop k. Barra.

[Ticnst 1. HeroToHa Oynu Bu3HaHI y (i3uili, TOJIOBHO Y MEXaHilll, TCOPETHYHI MOJIENI, SKi 31 3HAUHUMHU
TpyAHOILIaMHK TIpoOKBask co0i Jopory B iHii ii chepu, 60 mpakTHIHO BCi Pi3uyHi 3aKOHH (X0U MPO 1€ AAIEKO
He 3aBKIM Ka3aau JOCTIAHNKH, a TOBOPIJIM TaK, HiOM OMUCYIOTh Hacmpas/i (isnuuHi sBHIa 6e3M0cepeaHbo) —
1ie crienugivHi BapiaHTH TaKUX MOJENEH, SK TOIMMPEHHS TeroTH, nuki KapHo, piBHsHHS MakcBeinia. Ae 1ie
11e He Moyieni, 60 ¢izuka —11e He (opMyYIH, a TOJIOBHE B Hill — TITyMadeHHs (OpPMYIL.

[IpoTe mpakThka Moka3ye, 110 ICHYIOTh YaCTKOBO 3YMOBJICHI 3raJJaHOI0 B)KE€ 0OCTaBHMHOIO ICTOTHI
PI3HOODKHOCTI y TPaKTyBaHHI MOHATTS MaTeMaTH4HOI Mojeni. TuM Oinblie, 110 B MaTeMaTHIIl €, 5K yiKe
Oyyia MOBa, TeOpis MoJENeH K PO3AUI, SIKUH 33 O3HAYEHHSIM JOCIIPKYE MaTeMaTHYHI MOJIEIi, a HUMH €
Toxi iHTepmperaiii GpopMaTbHUX MOB, TOOTO MOEAHAHHS PENALIHHOI cucTeMH (MHOXKHHHU €IEMEHTIB) Ta
CYKYITHOCTI pensiliii (CTOCYyHKiB, TOB'si3aHb). ToMy, 1100 YHHKHYTH CIUTyTYBaHHS IOHSTb, JOIIIBHO
3aKpINUTH TEPMiH "MOJENb Yy MaTeMaTHIl" sSK CHHOHIM iHTeprperalii. Konu >k #ijerbcsi mpo BHBUCHHS
peaibHUX 00 €KTIB Ta OMUC iX JUIsl I[bOTO, TO MPUPOJHO BXXKMBATH TEPMIH "'MaTeMaTH4Hi Moaem",
rmaMm’ sITato4M, 110 BOHU B TAKOMY pa3i € TyT BUHATKOBO 3aCO0aMM BUBYEHHS I[UX MOJEIbOBAHUX 00  EKTIB y
KOHKPETHII CUTYAIlil 1 [U1sl KOHKPeTHOi MeTH (3a/1a4i).

1o »x 10 TepMiHIB, TO, HA AYMKY MOBO3HABIIIB, "ITOCIIPKEHHS 3HAYCHb 1 KOHKPETHHUX BHUIIAJKIB
Y)KUBaHHS CIIiB € 3arjJuOJICHHSM Y TE4Yil0 MOBHOT'O MHCIEHHS SIK CycIHiIbHOro mpouecy. CeMaHTHYHI
JOCITI/DKEHHS OXOIUTIOIOTH SIK Mi3HABAIBHY (PYHKIIFO MOBH, TakK i 1i CycniibHy KOMyHIKaTHBHY (PYHKIIIIO,
JI0 PUC KO HAJEKHUTh CIOHYKANBHICTh 1 COPHYMHEHHS 10 Hii... METO TaKuX TIyMaueHb € BIUIMB Ha
MOBEIIHKY JIFOIEH, 1[0 BXKMBAIOTh BUTIYMayueHi y CIIOBHHKY citoBa” [6].

3BifcK BWILIMBAaE JMJOLMUIBHICTE PO3AUIEHHS omucy (Mojenmi) mOCTimKyBaHOro 00'€kTa i
MaTeMaTHYHUX 3acO0IB TaKOro JOCTIKEHHS, a TaKOK BaKJIMBICTh CHCTEMAaTHYHOIO pO3IJISLAY IX
OC3BIIHOCHO 10 peajbHUX 00 €KTIB, 1100 YCBIIOMUTH MOXKIMBOCTI KOHKPETHUX MaTeMaTHYHUX 3aCO0IB SIK
MiZICTaBH W OOIPYHTYBaHHS MaTeMaTHYHHX MOJIENIEH IuX 00  €KTIB, IO YOro 1 mepeiaiMo, OCHOBYIOUYHCH Ha
YK€ ONPHIIOJHEHUX Te3ax aBTOPIB, MOJAHWX HA KOH(EPEHIiI0, NpUypoveHy JO BIIAHYBaHHs mam’ siTi
npod. b. ITomosa [7].

CucreMHuii ananiz mpo6Jiemu Moaesneii
y cyuacHiii MaTemaTuui i koHuenuisa mkoau bypoaxi

CucremMHMiA aHami3 poNi Ta CEHCY Mojeieldl y MaTeMaThIli MPUPOAHO OyAyBaTH SIK KPUTHUYHHHA
pO3IIIsLA MOMAMIB (QyHAaMEHTaIbHOI MaTEeMaTHKU Ha If0 mpobOiemy. s 1bOro 3pe3oMyiMo TyT
BIINOBIIHUI MaTepia, IPYHTYIOUUCh Ha MIPUHIIMIIOBO BAYKJIUBIH 1 HAMMIPUPOIHIIIIN JUIS IIbOT'O KOHIIEIIIIT,
chopMyIbOBaHId TpyHO MaTeMaTHKIB, 31eOUIbIIOro (paHiy3iB, sKa BioMa i ICEBIOHIMOM
H. Byp6aki (muB. [8]) i sika mocraBmia Mery (3a cioBamu pemakropa miel kHwkkd K.PuOHukoBa) —
"CTBOPHUTH TaKW¥ TpaKTaT, MO CTaB OM OIIISAOM YCiel MaTeMaTHKH, MOOYJOBAHUM Ha Cy4acHOMY piBHI
HayKOBOI CTPOr'OCTi 1 OIEPTUM Ha SKOMOra 3arajibHimn npuHimnu” . [TinkpeciiMo, 1o MoBa caMe Ipo BCIO
MaTeMaTHKY.

Posb i€l koHIENIii miaTBepkye Gakr, 110 HAYKOB1 TOCIIKEHHS B HAll Yac, MOAIOHO sK 1y Ie
JMOCIUTIHCBKUM T1epiofl, HAyKOBIli ITOYHMHAIOTh BHUKOHYBATH, BHUXOASYM 3 TEBHHX (0a)kaHO SKOMOTa
MOBHIIIKX) alIPiOPHMX BiIOMOCTEH, 110 TX 3a3BHUYAil YKJIaal0Th Y IEBHY CHCTEMY a00 JK IPUIIACOBYIOTH JI0
Ti€l, Mo BXke icHye. bo Hayka, SK yXe cKkazaHo, 3a CIOBaMH BizioMoro Haimoro 0Oiomora M. XomoxHoro, €
CHCTEMOIO 3HaHb, 3[aTHOI0 JIO CaMOpO3BHUTKY. Lle 0coOIMBO TMpOSBISETHCS SK B EKCIEPUMEHTAIBHUX
MPUPOIHNYO-TEXHIYHUX JOCHIHKCHHSX, TaK 1 B TCOPETHYHMX, 30KpeMa Yy TEOPETHUYHIH ¢i3uii Ta
MaTeMAaTHII], JIOTIYHA CTPYKTYpa SKUX € HAaHTIPO30pilIoL0, PO IO BXKE HILIOCS Y BCTYIII.

3HauyeHHsl Ii€l CTPYKTypd Ta TNPUTAMaHHOI HE BCSAKOMY IHTYIlil, ska gormoMarae 30arHyTH
MPHUXOBaHy TapMOHII0 CTOCYHKIB MaTeMaTHYHHX €NEMEHTIB, 3HAMECHUTHH (paHIy3bKHH HayKOBElb —
MateMaTuk, (izuk, acrpoHoM 1 ¢imocop A. [lyankape Bupaxae cimoBamu: "[lepie, 1Mo QUBye Hac 4w,
pajiie, Majo O TUBYBaTH HAac, SKIIO O MU HE TaK 3BUKIHU O I[OTO, 1€ TaKEe MUTAHHSI — YOMY ICHYIOTh
JIO/IM, IO HE PO3YyMIilOTh MaTeMaTHUKU? SIKIO HayKa JOTPUMYETHCS YITKUX MPaBWII JIOTIKH, AOCTYITHHUX
YCSIKIF PO3CYAIUBIHN JIFOAMHI, SKIO JOKa3M ii 0a3yrOThCs Ha MPUHIIMIIAX, SKI HIXTO, KPIM O0KEBIIbHUX, HE

172



MOJK€ HE IPUHHSTH, TO K MOXE CTaTHCS, 110 € BCE-TaKH JOCUTh 0araTo IHAMBIAYYMIB, 110 aOCOIIOTHO HE
cripuiimaroTh 1iel Hayku?' (muB. [9]).

MaTtematurKa, MpeiiHp Ha YoMy akieHTyioTh H. BypOaki, Mae Ty XapakTepuUCTHUHY pHUCY, IO, 3a
BucioBoM P. Jlekapra, € JOBrol0 HH3KOI MIpKyBaHb, 00’ €HaBUYMM TPHHIUIIOM € JIeTYKTHBHE
MIpKyBaHHS, IO MOJIATAE y MOOYI0BI HU3KK CHITOTi3MiB (rperr. ovAloyilopat, MipKyio, poOJIr0 BUCHOBOK),
SIKI BUBOJISITHCS OJTMH 13 OJHOTO 3a MPaBUJIAMH JIOTIKH, ICTOTHO TaKol, SIK BijoMa 3 4aciB ApUCTOTENS Mij
Ha3BOI0 "(GOopMabHOT JIOTIKK", 1 HAJISKHO MPUCTOCOBAHOI 10 MOTPed MaTeMaTUKH. Ta Iie TIIbKU 30BHIIIHS
¢dopma, Ky MaTeMaTHK HaJa€ CBOIM IyMIi, 3aCi0, SIKUH YMOXKJIUBIIIOE CIIOJNy4EHHS 3 IHIIMMH JTyMKaMH,
TOOTO MpHUTaMaHHA MaTEeMaTHUIli MOBa. YTOPSIKYBaHHS CIOBHUKA Ii€] MOBU, YTOUYHEHHsSI ii CHHTaKCHCY
CTaHOBUTH OJIMH 13 aCHEKTIB aKCIOMaTUYHOIO METOAY, a caMe TOM, IO HOro MO)KHAa Ha3MBATH JIOTTUHUM
dopmanismom (abo, sk ime Kaxkyrb, "moricrukoro). Ileii acmekr Haiimenin mikaBwit. bo akciomarmka
CTAaBUTb 32 OCHOBHY METY 3p03yMiHHs (YCBIIOMIICHHs) CyTi MaTeMaTUKu. Sk mi3Himie nuca b. ['HeaeHko
[10], "mMaTemMaTHKa Ma€ 3HATH BIACTHBOCTI CBOIX IMOHSATH, 1 1X CJIiJl BUBYATH HE3aJEKHO BiI THX 3allMTIB,
mo iX Tped sABIs€ MpakThKa'. A Ha HEBUBIIHOCTI Teopii Oe3mocepenHbO 3 MPAKTUKA 3MYIICHI
HATOJIONIYBATH HaBITh MapKCUCTCHKI (itocodu, Beyneped ixHid Te3i, o "MpakTHKa — KpUTEpii icTHHU"
(mus. [11]).

Toii dakt, mo Horo akneHtye [lyaHkape, TOMy BUIJIAIAa€ MapajoKcalbHUM. AJle HacmpaBIi BiH
CIIPUYHMHEHUI e(heKTOM KOIHITUBHOTO 3aXHCTy (3 JaT. COgNOSCO po3Mmi3Halo), SIKHii CTOCOBHO Mi3HAHHS €
aHaJIoroM iMyHITeTy (HECIpUHHSTIMBOCTI) OpPraHiB MO0 XBOp0O, oTpyT. JIorika K HE € HAayKO IMpo
MUCJICHHS, Mi3HAHHS, SK THIIYTh CJIOBHHKH, a TOJOBHO MPO YMOBHBOAM (IEOYKIIif0), JOBEICHHS, B
30KkpeMa MaTemaTwuHe (muB. [1]). A 3arajoM TYT CTHKAEMOCH 3 TICHXOJIOTIEI0 MaTEMATHYHOI TBOPUOCTI
cenci XK. Anamapa [12] i porni B Hili mixcBimoMocTi, iHTYILI, Tpo 110 MUcaB Ham nmoeT-¢inocod 1. Ppanko
[19] i mami Bizomi MatemaTHKH pi3HUX 4aciB [14, 15]. Ane curyailis He Taka NpPOCTa, SK ACIIO0 MOOIKHO
MUIIYTh aBTOPH KHWKKK [15]: "BuBueHHs Oyab-KOro peajbHOro sBHIA a00 MpOIeCcy MPOXOJUTH MUISX
CIIOCTEPEKEHHSI EKCIIEPUMCEHTIB, HAKOMMYEeHHsI ()aKTiB, IX OCMHUCIEHHS, SIKi 3aKIHUYIOTHCSI CTBOPEHHSM
MaTeMaTHYHOI Mojeli. MareMaTu4yHa MOJENb, SK MPaBUIO, BUCTYIA€E y BHUIJISIII NEBHUX PiBHSHBL abo
HEpIBHOCTEW, JOCHI/DKYBAaHMX MaTEeMaTHYHUMH METoJaMH. MaTeMaTHYHOI MOBOIO BKa3yIOThCS
0COOJIMBOCTI MOJIENI, ICHYBaHHS MOMKJIMBHX PO3B’S3KiB 3aj1aui, IX BJACTHBOCTI. THMM caMHUM MaTeMaTHKa
BKa3ye Ha 3aKOHOMIPHOCTI 1 BJaCTHBOCTI jaHoro seuia”. Llei onTuUMI3M Jelno 3MEHIIHUBCS OU, KO O
aBTOpH 3aayManuch (i MOBiTOMUIN O 4YMTadam), SKUM 4YyJOM "HAKOMMYCHHS (akTiB i 1X ocMHUCICHHS"
3aKIHYYEThCS CTBOPEHHSAM MareMaTWyHol wmojeni. bo 3a Takoro mnpsSMONIHIHHOTO TpaKTyBaHHS
HaIPOIIYETHCS AUIIEMA: YU € SIKUICh MEXaHi3M, 110 BeJie Bia (PaKTiB 1 OCMHUCICHHS 1X 0 MOJIENI Y TOCUTh
amnenroBaTH A0 ['ereneBoro 3akoHY JMIQJIEKTHKH — IEpPEeXoJy KUTbKOCTI B sikicTh. CaMi X aBTOpH, Ha
ICTOpUYHUX TPHUKIAAax 1 3 BIACHOTO JIOCBiMy, 3a CJIOBaMH 3 HaBEJEHOI IIepeIMOBU aKaJeMika
A.JloponHilnHa, "MOKa3yI0Th, SAKi BJIACTUBOCTI HEOOXIJHI JOCIIJHHKOBI, 100 YIIEBHEHO PO3B’ I3yBaTH
BaYXUIMBI HaykoBi mpoOiemu”. B Ham uyac (opmyeTbcs TeBHa METOJONOTis, IO ii MOYadd Ha3UBATH
CHCTEMHHM aHaJi30M, sIKa HArojollye Ha motrpedi pi3HOOIYHOCTI Mmij Yac aHalizy mpobneMHol cutyarii i
(dhopMyTIOBaHHI TPOOIEMH.

Pig y TiM, 1m0, K eKCIIEpUMEHTANBHUI METO/ I'PYHTYEThCS Ha anpiopHii BIEBHEHOCTi y CTaJIOCTI
(HEe3MIHHOCTI) 3aKOHIB MPUPOIH, TaK CaMO aKCIOMATUYHHA METOJ| CIUPAEThCS HAa TEPEKOHAHHS, IO
MaTeMaTHKa HE € HAaHW3YBaHHIM CHJIOTI3MIB Y BUOpaHOMY HaBMaHHS HANpsMi, aHi TEXHIKOIO JOBLUTEHUX
noeHanb. bo MeTos — 11e BIOPSAKOBAaHHUH (CHCTEMHHMI) NUISX YMHUTH IIOCh 1 BOAHOYAC 3aci0 TBOPEHHS
CHCTEMHOCTI. A 11e y3rojkyeThes 3 Tezoto H. bypobaki: "Tam, ne noBepxHeBuii criocrepirad 0a4nTh JBi 4H
KUIbKa TEOpii, IIUIKOM PI3HMX 3a 30BHIIIHIM BUIJISAOM, 1 J¢ BTPYYaHHsS T'eHIaJbHOIO MaTeMaTHKa
MPHUBOJIUTH JO BHUSBJICHHS «HECIOMIBAaHOI JIOMOMOTH», SIKYy OJHA 3 HHUX 3/IaTHA HaJaTH IHIIH, Tam
AKCIOMAaTUYHHUIA METOJ] YYUTh HAC IIYKATH TJIMOOKI MPUYUHH IHOI'0 BIAKPUTTS, 3HAXOAUTH 3arajibHi imef,
MPUXOBaHI 3a JeTalsIMH, IPUTAMAaHHMMHU KOXKHIN 13 poryIssayBaHUX Teopid, moOyBaTH iX 1 migmaBaTH ix
nocmimkenro”. s Tesa mpoimroctpoBaHa mpaisiMi ApxiMena sk 'mpenredi’ audepeHiianbHOro Ta
IHTETPAJIbHOTO YMCJICHHS 3 HArojiocoM, IO BiH 3HAB BIJMNOBIAHI METOAM, a HE YHCICHHS, 3aTOPKYE
Mpo0JIEMH TIPIOPUTETY, SIKUH Ay>Ke BaXKKO yCTAaHOBIIOBAaTH 110 1665 p. "depe3 MOBHY BIACYTHICTh HAYKOBOL
nepioguku”. | B HaII yac TyT BUHUKAIOTh MPOOJIEMH, aJie TOJIOBHO 3 1HIIIMX MPUYHH.
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Besikuii MaTeMaTHK HE BHU3HA€E JOBEICHHS 3PO3YMUIMM, SIKIIO OOMEXKHTHCH TUIBKH IEPEBIPKOIO
MPaBUIBHOCTI BHUBENEHb (BHCHOBKIB), 3 SKOI0 BOHO CKJIAJA€ThCs, a HE HAMAaraThCs 3pO3yMITH imel, 1o
BEIYTh 0 Ii€l HU3KM BUCHOBKIB. Take po3yminHs H. BypOaki moB s3yt0Th 3 MOHSTTSAM MaTeMaTHYHOI
CTPYKTYPH, IO BUSBJISIE CHUILHY PHCY MOHATH, 00’ €IHAHUX POAOBOIO HA3BOIKO, 1 3aCTOCOBHICTH HOTO 10
MHOXKHHH €JIEMEHTIB, NpPUpPOJa SKUX HE O3Ha4deHa. Ha HHUX TOi 3a1af0Th CTOCYHKH (BiJHOIICHHS) i
MOCTYMIOIOTE (3 maTwH. postulatum Brmora), 1o i BiXHOMICHHS 3aJ0BOJBHSIIOTh KOHKPETHI YMOBH, SKi
HA3UBAIOTh aKCIOMaMM CTPYKTYpH. 3po3ymifio, sk migkpecmoots H. Byp0Oaxi, neit cenc crnopa “axcioma”
HE Ma€ HIY0T0 CIUILHOTO 3 3araJbHONPHIHATHM CEHCOM SIK BUpa3y "o4eBHIHA iCTHHA".

[MoOynyBaTi akcioMaTHYHY TEOPiI0 IMEBHOI CTPYKTYpH — O3HAYa€ BUBECTH JIOT1UYHI BHCHOBKH
(Hacmigku) i3 akCiOM CTPYKTYpH, BIIMOBHMBIIKMCH BiJl YCAKUX IHIIUX MPUITYIICHb 100 PO3IIISAYBAaHHUX
eJICMEHTIB (30KpeMa BiJi YCSKHX TilOTe3 CTOCOBHO IXHBOI HpUpoaM). THMNH CTPYKTYp BH3HAYAIOTh
CTOCYHKHM MK €IEeMEHTaMH MHOYHH:

- KONW IIe "3aKOHM KOMIIO3MIII" — 3 TPhOX €JIEMEHTIB OJWH € (PYHKIIIEI0 PEIITH ABOX, TO
CTPYKTYpH anreOpHuyHi;

- KOJIA CTOCYHKOM € BIIOPSIAKOBAHICTh, TO CTPYKTYPH TIOPSJIKY;

- KOJNHM CTOCYHKH ONKCYIOTh OKOJNHM, TPaHUIl, HENepepBHICTh, TO CTPYKTYpH TOIOJOTIUHI
(Tomornortii);

Moke OyTH TOETHAHHS aKCiOM PI3HHX CTPYKTYp y CKIIAJHI 3a JOIOMOTOIO IOB'SI3HUX CITiBBiJHO-
meHb. Tak BHHUKAae TomoJoriuHa amrebpa © anreOpuyna Ttomomoris. OpHITHAIEHUM TPHKIAJAOM €
BEKTOPHMU MPOCTIp Haj OyJIeBHM IOJeM, BUKOPHCTAHHM IS aKcioMaTh3arii Mojenei croxactuku [16].
[TonibHo BuHUKIA anredpa anroputmis [17]. Ko B 3aranbHHX CTPYKTypax eleMeHTH Oyiiu Heo3Haue-
HUMH, TO Y YaCTKOBHUX TEOPisiX BOHM HaOyBalOTh BHUPA3HOI iHAWBIAYAILHOCTI, TOOTO CTAIOTh «PO3TOPIK-
KSIMU», 1€ B3AEMOJIIIOTH TMHAMIYHO (B PO3BOI) pi3Hi MaTeMaTH4HI CTPYKTYPH.

OTKe, KOHIETIISl CTPYKTYPH SIK 3aCi0 aKCIOMaTUYHOTO METOJy peallizye 3HauHy eKOHOMIIO TYMKH:
JOCUTD YII3HATH Y CIIBBIJHOIICHHSX TOCTI[DKYBAHUX €IEMEHTIB CTPYKTYPH NIEBHOTO THITY, 1100 Bimpasy
MaTH TIJCTaBU CKOPUCTATUCH JJISI CBOEI 3ajadi yciM 3aracoM 3araJibHUX TEOpEeM CTOCOBHO CTPYKTYP
TaKOTO THITY.

Tenep y maremarwmi, Ha aymky H. BypOaki, iHTyimis Ine HemoAinpHIIIE 3amaHyBalia B TeHE3i
BIJIKPUTTIB, aji¢ B Halll Yyac € "MOTYTHI Bakelli HAMBaXIMBIIUX CTPYKTYp, 100 OXOMUTH YHi(piKOBaHOIO
aKCIOMaTHKOIO BeJIMUE3Hi 001acTi, y AKHX, K BUJaBaJloCh, MaHyBaB Oe3opMHUI Xaoc".

I Tyr mocrae mpobiema B3a€MHHX CTOCYHKIB CBITY €MITIPUKM 1 CBiTY MaTeMaTHKH, sika "y CBOIH
akiomMaTH4Hii popMmi € HarpoMa/PKeHHSM aOCTpakTHUX (POpM MaTEeMATHUYHUX CTPYKTYP, 1 BHSIBIISETHCS
(xou, Mo CyTi, ¥ HEBIMOMO YOMY), IO IMEBHI aCIEKTH E€KCIIEPUMEHTAIBHOI MICHOCTI HIOM B pe3yibTaTi
daTyMy BKIaIalOThes y esiKi 3 ux Gopm. | Xod He MOXKHA 3arepeduTH, o OUTBIIICTh X (GopM min yac
BMHUKHEHHS Maji IEBHHMH IHTYITMBHMH 3MICT, Ta SKpa3 CBillOME M030aBJICHHS IBOT0 3MICTY Haaajao iM
yciel Mi€BOCTI, sIKa 1 CTAHOBUTH iXHIO CHJIY, 1 JIajo iM 3MOr'y HaOyTH HOBOI IHTEpIIpeTalii Ta MOBHICTIO
BHKOHATH CBOIO POJIb B ONpAIfOBaHHI JaHUX. TINbKM MarOud Ha yBa3i IIeH CEHC CJI0Ba «(POPMH», MOXKHA
Ka3aTH, 10 “akcioMaTHYHWii Meron € ¢opmanizmoM'. Ta BiH 3a0e3nedye €QHICTh MaTEMaTHKH 1 €
epeKTUBHUM "THCTPYMEHTOM JOCTIPKEHHS, SKHi CBIZIOMO BUKOPUCTOBYIOTh y CBOIH Mpalli, IOYMHAIOYH 3
Taycca, Bci BenMKi MHCIMTENi-MaTeMaTHKH, BCi Ti, XTO, AOTpHMyrodnch (Gopmynu Jlexena-Ilipixie,
3aBXKIM HaMarajauch «iiei 3aminuTH oOuucieHHsmu»' [8]. ¥V 1mpomy — KopeHi (opmanbHOro amapary
MaTEeMaTHYHOI'0 MOJICIIFOBAHHS 1 BUBUCHHSI pealibHUX 00’ €KTIB.

Haii — 3raganuid GakT moa0 posi MaTeMaTHYHUX CTPYKTYP €, 10 OUIbIIE, HACIIAKOM 1 BOIHOYAC
MIATBEP/PKEHHAM Tiel 0OCTaBMHH, IO HEAAPEMHO HAyKOBII-(I3MKH IEPEKOHAHI B ICHYBaHHI 3aKOHO-
MIpHOCTEH y IPUPOJI — BIIKPUTUX yIKE UM Hi.

3 inmmoro OoKy, meit GakT € apryMeHTOM Ha KOPHUCTh BiJIOMOTO TBEP/KEHHS — TEOpis BU3HAYAE, IO 1
SIK MO)KHa CITOCTEPIraTH y CBiTi. A MEBHI aCleKTH €KCIIEPUMEHTAIBHOI NIHCHOCTI HE TUIBKH YKIIaJal0ThCS
y JesKi 3 MaTEeMaTHYHHUX CTPYKTYpP, KPIM TOTO — BOHHU BiIKPHBAIOTh HOBI ()i3W4HI (akTH, SIK PIBHSIHHS
MakcBemia eeKTpOMarHiTHI XBHJII, IO 3YMOBHJIM IOSIBY HOBOI Teopii CBITJIA 1 pajioTeleKoMyKallii, a
piBHsHHS Jlipaka — KOHIIEIIIFO MPOTOHA SIK aHTHEIEKTPOHA 1 BECh CBIT aHTHYACTHHOK. Bo came Teopis €
MEXaHi3MOM, III0 CTBOPIOE "THUCK CHCTEMHOCTI" .
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I e BapTo momatH, 110 (Gizuku (i TeXHIKK) He TUTBKH KOPHCTYBadi, a 37eOLIbIIONO MEPIIOMPOXili —
TBOpIII MaTeMaTHYHUX 3acobiB sik [. HeloToH — nmudepeHmianbHOrO0 Ta IHTEIPAaIbHOTO YHCICHHS,
Jx. [166¢ Ta O. epicaiig — BekTOpHOro uncienns, J. MakcBen — BeKTOPHOTO aHai3y.

TaymadyeHHsI MOHATTS MAaTeMATHYHOI Mojei 3 mo3uuii kopucTtyBaua — 00’ €xT i 3axaui

3a BUXIJIHUN MyHKT BHKJIALy IS O3HAHOMIICHHS HEIOCBIMYCHOIO 4YMTadya 3 THUM, IO 3a CJIOBaMH
aBTOpa mepeaMoBH 10 6pomrypu [18] 1. Slrmoma, “cmig Ha3BaTH “MaTeMaTHYHAM METOIOM”, i3 3arajbHUM
XapakTepoM MoOyJ0BH MaTeMAaTHYHUX TEOpill Ta METOJaMH MIpKyBaHHS', JOIIBHO B3STH 110 OpoOIIypYy,
0o 11 ykimamaui, Ha QYMKY aBTOpa II€pPEIMOBH, INMOCTaBWIM Taky Mery. Cama Opoinypa, 3 OnIsAay Ha
BaYIMBICTh MaTepially, € MepeKiIagoM IiJICYMKOBOIO PO3ALUTY KHW)KKH LIUX caMHX aBTopiB “Bcerym no
OCHOB Ta OCHOBHI IIOHSATTS MaTeMaTHKHU .

[lin wac moOynoBH MaTeMaTWYHWUX Teopiil, SKi Ha BUTISL € CYKYIHICTIO TEOpeM, OCTaHHI
BUBOIATECS 3 aKCiOM Ta B)Ke Iepen TUM IOBeAeHHMX (3 THX caMHuX akciom) teopem. Ilpu 1mpomy
TypOyIOTbCS. BHHSATKOBO IPO JOTPUMAaHHS (OPMaibHOI MPaBHIILHOCTI MIPKYBaHb, 10 BHPAXKAIOTh Yy
BUTJIAI BIMOBIMHUX IMILTIKAI[i# (JIOTIYHO YMOBHUX CYKEHbB, 3 1am. implico — TicHo 3B’ sA3y10), 5IKi MarOTh
OyTH ICTUHHUMH, HE3aJEKHO BIiJ ICTUHHOCTI 3aCHOBKIB Ta BHMCHOBKIB. lle 4YHCICHHS CyIKeHb €
inTepnperauiero anrebpu Byns (anredpu MHOXHH). oro He MOXHa BHBECTH Hi 3 fKOi iHIIOI Teopii, a
HaBIIaKH, T00Y0Ba BCIKOI MATEMaTHYHOI TeOpii BUMarae 3ajaydeHHs BJIAaCHE YHCIICHHS CY/KCHbB.

CHUMBOIYHO I[€ffi CTOCYHOK aBTOPH IIOJAIOTH MeTahOpHUYHOK aHaiorieo (3 zpey. UETAPOPO.
MepeMillieH s, BiITajaeH s, oQguAOYl0, BiIMOBIAHICTE) i3 3aKOHOM IapajeiorpaMa IpH JOJaBaHHI CHII,
3riZIHO 3 SIKUM PE3yJIbTaHTa — BUCIIIHA CHJIAa — € €JMHOI0 1 3MIHIOEThCS y pa3i 3MIHH OJHIET YU OOMIBOX
JOJIaBaHUX, TOA1 K Pi3HI Mapy MOXKYTh JaBaTH Ty caMmy BHCIiAHY. [1omi0HO 0 I[bOr0 MaTeMaTHYHa TEOpis
BH3HAYAETHCS CUCTEMOIO aKCiOM — IMOYATKOBUX TBEP/KCHb Ta NMPAaBWJI BHUBEICHHS, SKi 33aJ1al0Th JIOTIKY,
TOOTO TEOPIs € pe3yJabTATOM IXHBOT B3a€MO/III.

Po3BHBar04M 1110 aHAJIOTIIO 1 MiAKPECITIOYX BiAMOBIIHO 10 inei mpaik [16] Ta [7] ponb He TUTBKH
00’ ekTa, ane i 3agadi MATEMaTUYHOIO MOJCIIOBAHHS, MOXKEMO IIEPEHECTH IO aHAJOII0 Ha MPEIMETH
HAIIOl IYMKH 1 CTBEP/UKYBATH, 1[0 MaTEMaTU4YHA MOJIENb K 00pa3 JOCIiKYBAHOTO 00’ €KTa TaK camo €
BUCITIIOM "B3a€MOIT" 1bOr0 00 €KTa — pPeajbHOro 4 ySBHOrO (TMOKH 1€ He MAaeEMO CHOpMYIbOBAHUX
akciom) i 3azmadi (a s hopMmyitoBaHHs ii Mae OyTu "3afisHa" Jorika: mock Mae OyTH 3ajaHe, a moch
noTpiOHo 3HaiTH). Lleit BuCHig moBMHEH MaTh (opmaibHe BUpakeHHs. | TYT MOXKe 3asBUTH Tpo cede
JIOTiKa, IO BIAPI3HAETHCS BiJ apPUCTOTENEBOI, fAKYy BBaXaJIM YMMOCH BIYHMM, IO HE JOIYyCKae
aJbTEPHATHUBHU. 3arajioM BBa)KalOTh, 1110 APUCTOTEICBI 3aKOHHU € HIOM YaCTHHOIO CBITOOYIOBH 1 MPUTaMaHH1
caMiit mpupoi Jroacbkoro Mucienns. 3 1921 p. nparpsimu ypomwkenis JIbBosa S1. JlykaceBuda (mpairoBaB
B yHiBepcuTerax JIbBoBa i Bapiasu), Ta iioro yuns — Bapmas’ sHuHa A.TapchKoro, a TaKOX aMEepUKaHIIS
— ypomkenis bimocrouunnu E. ITocta — 3amouatkoBaHi Oarato- i HECKIHYEHHO3HAYHA JIOTIKA, SKa
3HAWIIUIA 3aCTOCYBaHHS y KBaHTOBiM (i3I, a BUHHUKIA 3aBISKU BiMOBI BijJ apHUCTOTEIEBOrO 3aKOHY
BHKJIFOUCHHSI TPETHOI'0, MOAIOHO AK HEEBKIII0BA TEOMETPisl — Y PEISTHBICTCHKIH (i3uIli, 1110 BUHHUKIIA Y
pe3ynbTaTi BITKUAAHHS IT' ATOTO MocTynaty EBKiIia nmpo napaiensHi npsmi.

Bigomuii anrmiiicekuii jorik A. Vaiitren (aus. [19]) 3a3nauas, 110 "HiHHICTh TBEP/PKEHb MaTeMa-
THKH TI0JIATa€ B ixHiil aGcTpakTHOCTI Ta 3aranpHOCTI", a aBrop crarti [19] I. Tapai — onuu 3 HaiiBimo-
MIIINX aHTTHCHEKAX MaTEMaTHKIB, 3aXOIUIEHHH, K CKa3aHo B mepeaMoBi 1o 6pomypu [13], dbizirpanHoio
crporicTio ¢paHity3pkux anamiTukiB XIX cr., OyB mepmmM, XTO 3alpoBaJWB Ha aHTIIHCEKOMY IPYHTI
«KyJIBT 4YMCTOI MareMaTHKm» (depe3 IO BiJCTOIOBAB TEOPETHUYHY KOMIIOHETY B MaTeMaTHIl 1 eI
3HEBAKJIMBO CTABUBCS [0 MPUKIATHHX MOXKIMBOCTEH 1) momae: "crporo Kaxkyuw, y ¢pasi Yaiirrema e
CIIOBECHE HaJy)KMBaHHs. B HAIIIOMYy PO3yMiHHI aOCTPaKTHICTh 1 € 3arajbHICTh... ajl¢ 3aHAJTO BEIHKa
3arajbHICTh Bee 10 OE3JIMKOCTI: «KOXKHA Pid € THM, YUM BOHA €», 1 BIIMIHHOCTI MDK pe4aMH TaK caMo
IiKaBi, SK 1 MOAIOHICTh iX... ¥ MaTeMaTHIll BJACTHBOCTI, MPUTaAMaHHI HAATO 0araTboM 00’ €KTaM, ClIaOKo
HaJUXal0Th JOCTIIHMAKA, 1 MATEeMaTUYHA 1/Ies CTAa€ PO3IUIMBYACTOO, SKIO BOHA HE MA€ 1HIWBIYaIbHOCTI.
TyTr 3HOBY MOKHa 3allMTyBaTH cjoBa Yaitrena: «HaimigHilma KOHIICMINS — II¢ BUCOKHH CTYIiHB
3arajJibHOCTI y BIaJIOMY ITOE€HAHHI 3 YaCTKOBICTIO.
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[Ipore He cnin 3a0yBatH, 10, SK MiAKpecaoe ['apai, "ceHe CliB AyXe BaXKIMBUH 1 JIOTIKM MalOTh
paiifo, HaraJyroud HaM eJIeMEHTapHy ICTHHY, IO i1 cxwibHa 3a0yBaTu OUIbIIICTh (aXiBILiB: Yy
CEpPEIOBHUIII, HAITPUKIIAJI, aCTPOHOMIB a00 (pi3UKIB YaCOM MOKHA MOYYTH TBEPKCHHSI, 1[0 XTOCh 3HANIIIOB
«MaTeMaTHYHE JIOBEICHHSI» IEBHUX BJIACTUBOCTEH 4M pUC TMOBEMIHKH peanbHHX 00’ €kTiB. HemoxkimuBo
JIOBECTH MaTEeMaTHYHO, YU 3aBTpa Oyae 3aTeMHEHHs, 00 3aTEeMHEHHs, SK 1 BCl iHIN (i3U4HI ABUINA, HE
BITHOCUTBCS JI0 CBITY MaTEeMaTHKH 1 IIe, s TyMaro, MarOTh IiJi THCKOM JIOTIKA BH3HATH HABITh ACTPOHOMH,
CKUTbKK O 3aTeMHEHb BOHH HE 3aBOAYMIIM 3 BUCOKOIO TOUHICTIO". Bee cTane 3p03yMisTuM, KOJIW MPHUHSTH,
0 MOBa TyT Npo Bepuikamito (Bix naT. VErUS iCTHHHMIA, CIPaBKEHHS) MPHUHIUINB, MMOKIAJACHUX B
OCHOBY MaTeMatn4Hoi Mojeni (nuB.[8]). I k0 BoHa BKIAJAETHCSA Y MEBHY MATEMATUUHY CTPYKTYPY, TO
IIUM KOPEKTHICTh MOJIENi € JIOriYHUM BHCIIZIOM 3 3arajbHUX BJIACTHBOCTEH CTPYKTypu. B iHIIOMY pasi
HEOOXi/IHO CIEIialibHO 33JaTUCh OOIPYHTYBaHHSIM MOJEi, BPaXOBYIOYM BifoMi ()aKTH TPO JOCIIIKY-
BaHMI 00’ €KT, 1 HAMaraTuch chopMyBaTu MOTPIOHI AKCIOMH, a paJIlIe CrepIny MOCTYIaTH, sKi mizHime (y
pasi crpaBDKEHHS BUCIIIB i3 HUX) MOXKYTh HaOyTH cTaTtycy akcioM. Y 1mpomy ceHc mpaiii byp6aki [8] 3
iXHIM 3aIyMOM, 3a CJIOBaMH ii peaakTopa, "CTBOPUTU TPaKTaT, IO CTaB OM OIJIAIOM yCi€i MaTeMaTHKH,
MoOyJ0OBaHUI HA CYy4aCHOMY PiBHI HAyKOBOI CTPOTOCTI, 1 CIEPTHM Ha 3aralibHUX npuHOMNax' . [Ipasaa, BiH
PO3TSTHYBCS Ha JIECATKUA TOMIB. Y Iif CTaTTi aBTOPY BUOpAHU 3 IIbOTO MaTepiaiy, 10 MiJJCYMOBY€E PO3Bii
yciel MaTeMaTHKH, T€, 110 ICTOTHE JIJIS 3pO3YMIHHS CEHCY MATEMAaTUYHOT'O MOJICITFOBaHHSI.

[lomo MpakTUYHOrO OCBOEHHS MaTEMAaTHKH JJIsi MOJACIIOBAaHHs ayxe IlikaBa crpoba J[. Kuyra y
criBmparii 3 koieramu [20] 3aminu crernkypey "JuckperHa MmatemaTrka” Ha moeaHanus KOHrturyamsHOl
ta mucKPETHOI B oHOMY TepMiHi KOHKPETHOI MATEMATHKH SK YCBiZIOMIEHOTO ONepyBaHHS (hOpMyIaMu
3 BUKOPHUCTAHHAM MEBHOI0 HA0OPY METOJIB PO3B’s3aHHA 3ajad. 1i, 32 CJIOBAMHU PENAKTOPA TEPEMOBH JIO
nepekiaany B. ApHonbaa, "MOXKHa PEKOMEHAYBaTH aKTHBHUM MaTeMaTHKaM, YCIM CTYACHTaM 1 BCIM
KOpHCTyBadYaM MaTeMaTHKH. BoHa po3KpHBae TAEMHUIIO OJHOTO ()eHOMEHA aMEPUKAHCHKOI OCBITH — SIK
MEPETBOPIOBATH MAJIOTPAMOTHHX IIKOJISPIB Ha MpeKpacHUX MaTeMaTukiB". Ta e moa0 TeXHiKM i 3ac00iB,
aje, 3a BIIOMUM a(popu3MOM, J0 KHHKKH Ta KOMIT I0Tepa IMOTPIOHO MaTH I1I¢ 1 TOJIOBY.

A 3arajiom, mig 4yac MaTeMaTHYHOTO MOJICIIOBAHHS OYEBHUIHO, [0 MaTEMAaTHKa € 3aC000M, MOBOO
nparli, IPOBIAHO X — iHTYiIist. KopucHuM y miit cripasi, kpim nipaiii [5] P. ®@eiinmana ta [9] A. [lynkape,
MOXKe CTaTh 30ipHHK ioro K myosikarii [21]. dani HaBemeMo BiAMOBIAHUI Aemio TOMOBHEHUI MaTepial
myOuikartii [ 7] aBTOpiB i€l CTATTi.

CyTb i posib MaTeMaTHYHHX MOJIeJIell Y HAYKOBOMY JI0CTiIzKeHH]

Hamry icropuuny no0y iHKOMM XapakTepuU3yIOTh SIK Iepioj JApYyroi MPOMHCIOBO-TEXHIYHOT
PEBOJIIONIT, MAalOUW Ha JyMIll CTBOPCHHS Ta IMPAaKTHYHE BUKOPHUCTAHHS IPHHIIMIIB, METOIIB 1 3ac00iB
peaitizailii TOMOMOIH JIFOMHI — MOJNErIeHHs i pO3yMOBOI Ipaili, a HaBiTh BCE YACTIIlle 3aMIHH JIFOJUHU
«MAIIMHOIO» JUIsl BUKOHAHHS [, MPUTAMaHHUX JIOJCEKOMY MHCIEHHIO. [IBajlsaTe cTOpIUYsl Xapakrep-
PHU3YETBCS PI3KMM PO3MIMPEHHSM MOMKIJIMBOCTEH HAayKOBOTO TMi3HAHHS, TPYHTYIOUHCH ITIEpPEOBCIM Ha
ICTOTHMX 3700yTKax, 3all04aTKOBAaHMX KBAHTOBOK) TEOPIEI0 1 TaK 3BAHOI PEISITHBICTCHKOIO (hi3HUKOIO,
TEOpiEr0 KOMYHIKaIlil (SKy 4OMyCh Ha3MBalOTh Teopiero iH(popMarlii), Teopiero ympasiinHs (kiOepHe-
THKOIO), TIPO IIO TOBOPAThH SIK Mpo iH(opMaliiiHy peBoiolito, iHpopmamiitauii BuOyx. I TyT, Kpim
3araipHOl  efdopii, TMOpoKEeHOT MepeOUIbIICHO BIPOId y BCEMOTYTHICTh HAyKH, MAaeMo CHpaBy i3
BTUICHHSM y IHMX (paszax CHpaBXHIX KOHCTPYKTHBHHX iJled 3acTyIUIeHHS (OpMajbHHX ACIEKTiB Y
JFOJICBKOMY CBITOCHIPUiIMaHHi, MHCJICHHI Ta MPOrHO3YBaHHI MOAanbiuX i (i momid — HACHiAKIB iX)
MEPETBOPEHHAMM JaHUX B aOCTpaKTHOMY ToaaHHi (BimoOpaskeHHi) iX BOAHOYAC 3 aBTOMATH3AINEI0 MHX
neperBopens. I came 1ell KOHCTPYKTUBHUM aClEKT € IPOLYKTUBHUM.

Tyt HarosocuMo, 1110 OCHOBOIO aBTOMAaTH3allil € iH(opMallis — TaK JOIIBHO Ha3UBATH CIEIiaIbHO
migroroBani (meperBopeHi) s 1ii€i MeTH BimomocTi (maHi) mpo AocikyBaHUN 00 €KT. A iX MOXHa
OTPUMATH BUHSATKOBO BiJl CaMOro 00’ €KTa Ta €JMHUM HOCIEM IMX JaHUX € CHUTHAJ — (QI3MYHHUM IIPOIIeC Yu
sSBUIIE, Y 3MiHaX O3HaK (mapamerpiB) sikoro "3amucani” i gani. st oOTpyHTYBaHHS, pO3pOOJICHHS Ta
KOPEKTHOT'O aHali3y BCiX MEpeTBOpeHb MaHWX ((HaKTUYHO K CHTHANIB 4YM IXHIX 00pa3iB) HEOOXimHHI
BIIMOBIJIHUI TEOPETHYHUI anapaT — MOHATS (I TEPMiHM), YHCIICHHS, TIPaBUJIA 3ICTABJICHHS 3 EMITIPUYHUMHU
¢dakramu. A 11eif anapaT Mae CIUpaTHCh Ha aJIEKBATHY JIO CUTYallii MaTeMaTHYHY MoJielib, 00 MaTeMaTHka
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He30arHeHHo eeKkTHBHA, 3a ciioBamu 0. Birnepa, s TeopeTHYHOTO aHali3zy, a TAKOXK Halle(eKTHBHIIIA
MOBa aBTOMATH3allil. A B HAIIl Yac — IOIIMPEHHS Y MPAKTHUIll JOCTIIPKEHHS KOMIT I0TEpPIB, CIIEIITPOIIECOPIB,
KOHTpOJIEpIB — BOHa cTae 1 equHOI0 MoBoro. Cerperaimis THITIB MOJENel Ma€e OCHOBYBAaTHCH Ha
JIMCKPUMIHAIT (BUOKpeMJIeHI ¥ IOCTyJIhOBaHi) 3arajbHMX BIIACTHBOCTEH (03HAK) — CHOUTBHUX i
NPUTAMAHHKUX VI KOKHOTO 30Ci0OHa 00’ €KTa i3 MHOXKHH (CYKyMHOCTE#) MeBHUX 00 €KTiB. 30Kpema, Taki
CYKYITHOCTi TBOPATh CKJIagHI €KOOIOTEXHIYHI CHCTEMH, TOMY JOCHIDKEHHS iX YMOXIJIMBUIOCH 3
BHUKOPHUCTaHHSM Cy4acHUX MOJIEJIed 1 allTOPUTMIB.

MaremaTHyHa X MOJICIb — [Ie MATEMAaTHYHHUI 00’ €KT Y TIOBHOMY CEHCi, TOOTO 00  €KT ITEBHOTO PO3ILTY
MaTEMaTUKH, O3HAUYCHUH KOPEKTHO 3TiITHO 3 KAHOHAMH I[LOr0 PO3LTY, SAKi BUCTYIIAIOTh B IIbOMY Pa3i B poii
3ac00iB qUCKpUMiHAILl — (hopmaizaiiii BpaxoByBaHUX (i MOCTY/ILOBAHHX SIKO aKCIOMH), & TAKO)K HEXTYBaHHX
Npyd [bOMY O3HAaK 1 3aKOHOMIPHOCTEH JOCTI/PKYBaHMX 1 BOJHOYAC MOJENhOBAaHHMX 00 €kTiB. I, BmacHe,
(bopMyITIOBaHHS TIOCTYNIATIB (SBHE YK HE 30BCIM) SIKpa3 1 CTAHOBHTH CYTh MaTEMAaTHYHOTO MOJICIIOBAaHHS, 00
MOJIe/Tb Ma€ OIHO3HAYHO O3HAYYBATUCh (B JIOMYHOMY CEHCI) TOCTYJaTaMH, MiIHECCHUMHU 10 PAHIy aKCiOM.
BHCHOBKH X 13 HUX, 1110 B CYKYITHOCTi CTAHOBJISITH TEOPItO (IIbOro Kiacy 00’ €KTiB), MOBHHHI OyTH PIBHOCHIIbHI
akciomMaM. AKCiOMH K (POPMYITIOIOTh TUTbKH Ha BHCOKOMY PiBHI PO3BUTKY TEOPii.

CrocyHOK MOJIeNi 10 JOCIiPKYBAaHOTO 00’ €KTa OCHOBaHWH Ha KOHIICMIIT MOJIENi pealbHOro 00’ €KTa
(ToOTO TaKoro, 110 BXKE HACIPAaBJi ICHY€E, UM BIpTyaJbHOIO, IUTAHOBAHOT0) SIK BJIACHE 3aC00y HAayKOBOTO
JOCITIDKEHHS, TepeIoBCiM TeopeTHYHOro. MakTHYHO MOJENb MPH LLOMY € 3aCTYTHHUKOM PEaIbHOTO
00’€KTa 1 IKO MaTeMaTHYHHIA 00  €KT BTLIIOE y CBOTH CTPYKTYpi JesiKi iCTOTHI JJIsl pO3B’ sI3yBaHUX 3a1ad
3aKOHOMIPHOCTI JIOCiipKyBaHoro. [{uM HaromomyeThcst Ha (akTi, 110 MaTeMaTHYHa MOJENb — 11 BUIJIAL, 1
CCHC YpaxOBYBaHHMX HEIO BEIMYMH (a 3a0/HO HEXTYBAaHHUX — CBIZIOMO YH Hi) 1 00’ €KTOM SIKOTO PO3ILTY
MaTEeMaTHKH Yy pe3yJbTaTi IIbOr0 BOHA CTa€, TOOTO KM MaTeMaTHYHHUI amapar Ma€ OyTH 3aCTOCOBaAaHHUM
JUTSL TOCTIKEHHS i BUKOPHUCTAHHS 11 — BCE I1€ BU3HAYAE SIK TOCTIDKYBaHMi 00’ €KT (BiZOMOCTI PO HBOTO),
Tak 1 He MEHIIOK MIpOI 3ajadvi IMO0A0 HbOro, IO iX Ma€ HaMip pO3B SA3yBaTH AOCHITHUK. A 3BIiICH
BUILTMBAE PIJIKO KO HAroJollyBaHa akTMBHA (I BU3HAYaJIbHA) POJb 3aaadi (4u, pajiie, TUITY 3a1ad) i
Yac mo0yI0BH MOJIEITI Ha MPOTHBAry TPaJUI[iHHUM MOTIAAaM B Tajdy3i, 10 AKOI JOCTIAHUKA (IOCHTh-TaKH
JOBITBHO) 3apaxoBYIOTh JJOCIIKYBaHHN 00 €KT, 10, IO CYTi, IEPEKPHUBAE MUIAX IHHOBAIILSIM.
[Tam’ sTafimMo, IO Pi3HI 3a7adi 100 TOrO CaMOro 00’ €KTa BUMAraloTh PI3HUX Mojeneh. JJoCTiTHUKH PO
1[e KaXyTh SK MPO BJIOCKOHAJICHHS, PO3BUTOK, y3araJlbHEHHS MOJIENi — 3aMiHY «CTapoi» MOJENi HOBOIO.
Tomy HOBa 3a/1a4a BUMarae HOBUX MOHSATH (03HAUCHb iX) i CUMBOJIB (IO3HAYEHB), HA YOMY HAroOJIOIIyBaB
me GynnaTop cydacuoi noriku I'. ®pere (nue. [22]). TyT 3HOBY IPOSABISETHCS «MOPAIBHHUI TUCK» SKIIO
HE MaTEMaTUYHOIO CIIOCO0Y MHCIICHHS, TO HMPUHAWMHI BUMOIM MOAAaHHS (popMysiaMHu, X04 yCi 3HAKOTh
adopusm: opMmya — Iie He 000B’ I3KOBO MOJIEIb, Ta U (i3uka — He (OPMYJIH, a TIAyMadeHHs HopMyI.

KoHuenumist oriHeHHs IKOCTI MATEMAaTHYHHUX MO/eJIeH

BukopucTaHHSI KOHKPETHOI 3 BIZJOMHX yXKe MOJIeNiell 4 po3po0IeHHs] HOBOI JJIsl pO3B’ sI3aHHA ITi€l
3aja4i OOTPYHTOBYIOTH THM, IIIO0 CAME BOHA B SIKOMYCh CEHCI B TAKOMY pa3i ONTUMallbHa 1 TOMY B3STO ii 32
0a3y JIOCTiDKeHHS — TUIaHyBaHHA 30MpaHHA JaHWX, PO3POOJICHHS ANTOPUTMIB OIMpalloBaHHS iX Ta
TIyMaueHHS pPe3yJlbTaTiB ONpaioBaHHs. Bee 11e MoxIIMBe B TepMiHax BIactuBocTel Moaedni. [Tinkpecnimo
mre, 1o 1 (K i BCAKA) OI[iHKA 3arajioM € SIKICHOIO: «1o0pa» MOJENb UM Hi, ajie (Qi3UKH i TEXHIKM 3BUKIIH
JI0 KITBKICHHUX SIK MPHAATHUX U CTaHAapTu3ailii. ToMy mIyKaloTh Takuii KpuTepiii (MOKa3HMK), IO HOTo
YKMCJIOBI 3HAYEHHS BH3HAYalOTh YMOBY OINTHUMAJBHOCTI, 00 TOMI Take OOTPYHTYBAHHS CTa€ MPO30PUM 1 HE
TiIbKY 3a ['erenem, 1o KiIbKiCTh IEPEXOANUTD Y SKICTh.

I BuonyKkIIeHHs poii 3a/1a4i B TeHe31 MaTeMaTHIHOI MOJIENI CTaBUTh MPOOJIeMY 3arajibHOI KOHIIEMIIIT
epeKTUBHOCTI BCIiX €TaliB MOJICIIOBAHHS: SIK MOOYA0BH MOJIEeNi, TaK 1 IpYHTOBaHHUX Ha Hill 3aC00iB — airo-
PUTMIB i TIyMadeHb. BimoMi wacTkoBi kKoHIemnii: GpyHKiioHanizm comionora P.ITapconca, oneparionanizm
¢izuka 1. Bpimkmena, a 3aranbHy copMysroBaB Halll 3HAMEHUTHH €KOHOMICT 1 MateMaTtuk €.Ciynbkuii
(muB. 30ipHUK, BKazaHuil y nmocunanHi [23]), 3anpoBaauBiig TepMiH “mpakceosnoris”. [Ipo Hel mpomaraH-
JMCT 1 TPOJOBXKYBad HOro ijeil, BUXOBaHEIb JIbBIBChbKO-BapmiaBchkoi mkonu P. KorapOincekuii [24]
MMcaB, M0 B omyoiaikoBaHiil y 20-X pokax yKpaiHCBKOIO i HIMEIBKOK MOBOIO Tpaili [23] "3Haiinuia cBii
HaHsACKpaBIIMK BUPA3 3aJICKHICTh MPAKCEOJOTIYHUX MPOOJIEM Bij rajiy3i IIe 3arajbHIMIMX JOCTIKEHD 13
3arajgpHOI Teopii KoMIuTeKciB i momiii" (auB. Takok [25]).
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Tenep 1i, xo4 He cHoOpMysIbOBaHI SIBHO, OOCTABUHHU CIIOHYKaJIM MOIISIHYTH Ha €(EKTUBHICTh
JOCIIDKEHD K Ha cepy il mpakceoynorii Ta 3arpoBapKEHHS IHHOBAIIH IS rapaHTyBaHHS 1.

VY mpaipix aBTOpIiB TaKUMH IHHOBAIlisIMU €. 1) eHepreTW4yHa KOHIICMIliS B TEOpii CHUTHATIB, IO
MepeTBOpUIACh Ha CHEPreTUYHY TEOPi0 CTOXACTUYHHMX CHUTHAIB, SKA OXOIUIIOE 1 TEOPIF0 PUTMIKH SK
CTOXAaCTHYHMX KOJIMBAHb 1 Jajia 3ac00M BHBUCHHS X y OioTexHiuHuX cuctemax (5. [paraH, b. SIBopcbkuit)
ta npuxoBaHoi komynikamii (Bb. SIBopcekuit); 2) dopmaizaiis Teopii airopuTMiB, IO TPHBENA 10
crBopeHHs anredpu anroputmiB (B. OBcsk); 3) curHaibHO-CHCTeMHa Ta iH(OpMaliiiHO-pecypcHa KOH-
meniii K 3aco0M iHTelekTyadizamii TexHiuHux cucreM ympasiinasa (JI. Cikopa); 4) KOHIemis
CHEProaKTUBHKX 00’ €KTIB, 1110 TIPUBENIA J0 iHHOBAIIiH y Teopii 3acobiB kepyBanHs (M. MeTuKOBCHKHIA).

Hincymxn

Marepian cTaTTi MOKa3ye, 10 € [Ba BapiaHTH OOIPYHTyBaHHS Mojeni: 1) Ko 3a MaTeMaTHYHY
MOJICNIb B3STO CTPYKTYPY — MPOCTY YM CKIAJHY, IO € IOEAHAHHIM KIIBKOX, TO OOIPYHTYBaHHSA ii €
AaBTOMATHYHUM HACIIIKOM KOPEKTHOCTI OCHOBHOI (ITiZICTABOBOT) CTPYKTYPH; 2) KOJIHU K TaKOi CTPYKTYpH
e HEeMae, TO MOTPIOHO MOYMHATH 3 (POPMYJIIOBaHHS MOCTYNATIB — BUMOT, IO iX Mayia O 3aJ0BOJBHSITH
MoTpiOHAa MaTeMaTHYHA CTPYKTYPA, sIKi 000B’ I3K0BO MYCSATh OyTH MiTHECEH] IO paHry akcioM, 1 pO3BHBATH
Teopiro, K 1 B mepuioMy Bunajaky. PisHuns Oyne y Bepudikaiii, 60 B TakoMy pa3i BoHa OyJe TLTbKH
MiATBEPPKEHHSIM JOIUTEHOCTI BHOOPY caMe IUX MOCTYJaTiB.

Jemo, Moxe, 3aBeiMKa KUIBKICTh I[MTYBaHb, XO4Y TaK pOOJATH, SK IIOKa3aHO, 1 3HAMEHHUTI
MaTeMaTHKH, BUILUTUBAE, TIPUPOTHO, 3 (paKTy, 10 aBTOPH CTATTi 3a MOXO/DKCHHSIM HE € MaTeMaTHKaMH, a
JOCTITHUKAMU (i3UKO-TEXHIYHUX MPOOJIeM, 1 MiICYyMOBYIOTh MOIJISIIM HA MAaTEMAaTUYHE MOJICITIOBAHHS K
METO/I Y IapHHAX CBOIX 3alliKaBlieHb, TOMY HE BBAXKalOTh MOXIIMBUM JaBaTH KaTETOPHYHI TBEPKCHHS
10/I0 MATEeMAaTHKH.

A 3arajyom, HaBe/leHU! aHaJIi3 MOKa3ye CIPaBeTUBICTh Ta ICTHHHUN ceHe adopu3My: GOpMYIH — I1e
IIe He MOJIeNb, a (i3uka — He PopMyIH, a TIIyMadeHHs GopMy.

Mogenb — ¢opMyna 3 TIyMadeHHSIM CTa€ OCHOBOIO Teopii, sika W BH3HA4Ya€, MO 1 SK MOXKHA
CIIOCTEpiraTH y CBITi Ta IO O3HAa4YaTUMeE pe3ynbTaT. bo MOHATTS (akTy He € He3aleKHUM Bill Teopii.
Hagite Tpamuiiiiina BUMoOra 1o Teopii — BIAMOBIAHICTD 1i (pakTaM HE 3MIHIOE CIIpaBH. Sk MUIE BiIOMHUIM
Ham (Qisuk-treopetuk A. CimsuHchkuii [26]: "JIuine BpaxoBYHOYH, OKPIM palliOHAJIbHUX, IHTYITHBHI,
€CTEeTHYHI Ta iHII MOIOHI apryMeHTH, HayKoBa CIIUTBHOTA 3PEIITO0 BHHOCUThH BEPIUKT TEOpii, MOCTiiHO
30epiraioum TOTOBHICTh, Y pasi moTpebu, no ii meperisay. [lpu npomy HoBa (isuynHa Teopis 3m00yBae
BU3HAHHS W YTBEP/XKYETHCS, SIK MPaBHIIO, 3HAYHO paHille, H’K BOHA BHSBHTH YCi CBOI MOMIIMBOCTI Ta
3aJIeMOHCTPY€E BHpIIIANBHI TIepeBary HaJll cTapoio. Ha oMy paHHbOMY eTari il pO3BUTKY «aBaHC JOBIpU»
BHJIAETHCS 1 HAMTPOHUKIUBIIIMMH JTOCTIIHUKAMH, SIKI KEPYIOThCS paille iHTYIIi€l0 1 TOHKMM BIAYYTTAM
MEpPCIIEKTUBHOCTH HOBUX iel, aHDK CyTO palioHadbHUMHU aprymeHtamu . Llg mymka mimkpeciroe
CKJIAJIHICTh MPOOJIeM i poiib TBOpUMX (paxiBI[iB y PO3BOI HAyKH, iXHIX MEPEKOHaHb "SK OOTPyHTOBAHOI
Bipu" [26]. A BOoHa BKe BU3HAE MOTPIOHICTh HOBHX MOHATH | MaTeMaTUYHUX 3aco0iB (mop. [11, 16, 27).
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Kadeapa mporpaMHoOro 3a0e3neueHHs

AJITOPUTM PO3B’'AI3AHHA 3AJAYI KOMIBOSA/KEPA
BEJMKOI PO3SMIPHOCTI METOJIOM “TOPA”

© bhasunesuu P.11., Kymenvmax P.K., Ky3v b., 2010

3anponoHoBaHO MeTo/ 00’ €IHAHHSA YACTKOBHUX PO3B’ A3KiB, OTPUMAHHUX VI JIOKATbHUX
o0sacTeli, yTBOpeHHX KJacTepHu3anico po6o4oro noJjs Jis 3aa4i KOMiBosizkepa B 3arajibHUM
Po3B’A30K. MeToJ 3MeHIIY€ 3aTpPaTH 4Yacy Ha MOLIYKH PO3B fA3KY /UIA 3a/1a4 BeJUKHUX Ta
HAABEJMKHX PO3MipHOCTell i3 He3HAYHHUMHU BTpPATaMM SIKOCTi, NMOPIiBHSIHO 3 pe3yJIbTaTaMH,
OTPUMAHMMH 32 I0TIOMOT 010 HAKPAIIUX eBPUCTUYHHUX AJITOPUTMIB.

Kuaouogi ciioBa: 3agaya koMiBosiKepa, KOMOiHATOpPHA onTHMI3auist

Article describes approach to forming TSP solution from partial results. Approach
reduces the cost of time to find solution for large size problems with small quality losses with
comparison by the best heuristic algorithms.

K eywords — traveling salesman problem, combinatorial optimization

Beryn
3amava KOMIBOsDKEpa HAJISKUTH N0 ckiamaux kiuacy NP. Jlis 3amad BeNMKHX Ta HAABEITHKHX
PO3MIpHOCTE Ba)KKO HaWTH TOYHHN pO3B s30K. s po3B’si3aHHS TakuX 3agad BHKOPHCTOBYIOTh
CBPUCTUYHI QJITOPUTMH, SIKi JAIOTh 3MOTY 3HAWTH pPO3B 530K, HAONMKEHWH 10 omTuManbHoro. I3
30UTBIIEHHSM PO3MIPHOCTI MHOYKHHH JIAHHUX iICTOTHO 3pOCTAa€ Yac BUKOHAHHS alITrOPUTMY. B 3B’ 53Ky 3 1M
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