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0.A. DYHTUKOBA

JIOKTOP Nearorn4eckux Hayk, npogdeccop
Kitaccnueckuil npuBaTHBIM YHUBEPCUTET

JJIOTUKO-MATEMATUYECKAS TEOPUSI MHOXECTB
1 BO3PACTHBIE BO3SMOXHOCTHU JOIIKOJIbHUKOB
EE IOHUMAHU S

AHCZJZHB’Mpyen’lC}Z JlO2UKO-MamemamuydecKkast meopust MHodicecme, e€ OCHO6Hble CMblCIbl
U BOZMONCHOCINU OOULKOTIbHUKOB yceouniob cldeHble eé onepayuu, Konopsle packpsleaiont ne-
pe() oembMiul KOJIUYeCmeeHHbvle U KauecmeeHHble 3AKOHOMEpHOCmU npedmemﬂoeo mupa, a
makoce UxX 63aumMoceA3s.

Knioueswvie cnosa: nocuxo-mamemamuueckas meopust MHOJcecme, onepayuu  co
MHOMNCECNTBOM, oemu OOUKOIbHO20 eospacma.

Ileny cmambu — pacKpbITb OCHOBHBIE IIOJOKEHUS JIOTMKO-MaTeMa-
TUYECKOM TEOPUH MHOXKECTB; OTIepalliy TIepeceueH s, 00beTNHEHMS, OTHOIIIECHUS
pedICKCUBHOCTH, CUMMETPHH, TPAH3UTUBHOCTH, OTHOIICHUS TMOPSIKA, KOTOPHIE
MOTYT OBITh IOHSITHI CTAPIIUMH JOIIKOJILHUKAMHU U HA OCHOBE JICUCTBUH C Mpe/I-
METaMHU 3aJaHHBIX CBOMCTB YCBOEHBI OTJICIbHBIC BU3YaJIbHO Pa3IMUYMMBbIE KOJIU-
YECTBEHHBIE U KAYECTBEHHBIE 3aKOHOMEPHOCTH MPEMETHOTO MUpA.

AHanmm3 UCTOPUH BOIIpoca 0 (OPMHUPOBAHUIO MATEMATHISCKUX TIPEICTA-
BJICHUW y JIETEW MOIIKOJBHOTO BO3pacTa MokasbiBaeT, 4To B 30-50-¢ TOmBI
XX B. 0c0060€ BHUMaHUE yJEISIOCh BOIPOCAM MCUXOJOTUU TIOHMMAaHUsS YHciia
peOeHKOM. DKCHEPUMEHTAIBHO OBbUIO HCCIEAOBAHO BOCIPUATHE NETEH MHO-
xectB B npeaenax natu (K. @. Jlebenunues, 1923 r.), yMeHue pacro3HaBaTh
oT/eNbHBIC dNIeMeHThl MHOXKeCTB (JI. A. S16mokoB, 1. A. ®penkens), hopmupo-
BaHHUE TOHATUSI O YMCJIE B MJIJIIEeM JOIIKOJIbHOM Bo3pacte (H. A. MeHuuH-
ckas, 1947 r., 1950 r.); 060CHOBaHBI MPUEMBbI OOYUECHHSI CUETY Ha OCHOBE HJIeH
moHorpaduyeckoro metoaa (H. H. Jlexaesa, 1953 r.) [5].

Ha npotsbkenun nocnegnux aecsatuineTrii XX B. ObLT YCUIICH MOUCK BO3-
MOKHOCTEH (POPMUPOBAHUSI HAYUHBIX MOHATUN Y JIETEH OMIKOJIBHOTO BO3pacTa
(IT. 5. T'anenepun, B. B. JlaBbinos, I'. A. Kopreesa) [2; 3], dopmupoBanus ma-
TEMaTUYECKUX 3HAHUM O MHOKECTBE, KOMOUHATOPHKE, Tpad)aM, BEPOSITHOCTU Y
nereit 6-ro roaa xxku3nu (K. [1amwm) [6].

Teopust MHOKECTB KaKk MaTeMaTU4ecKas JUCIUILUIMHA CO3JaHa HEMELKUM
matematrkoMm . Kantopom (nem. Georg Ferdinand Ludwig Philipp Cantor)
(1845- 1918), ero uccnenoBaHusi, OTHOCSIINUECS K TPUTOHOMETPHUUECKUM PsiiaM
M YHUCJOBBIM TIOCJIEIOBATEIBHOCTSIM, MPHUBEIM K 3a/7a4€ BBISICHEHUS TeEX
CPEIICTB, KOTOPhIE HEOOXOIUMBI JIJIsl CPaBHEHUS OECKOHEUHBIX MHOKECTB YHCE
no BenuuuHe [4]. s pemenns stoit npodaemsl ['perop Kantop BBen nonsitue
MOIIIHOCTU (MM 00bEMa) MHOKECTBA, CUMTAs IO ONPEACIICHUIO, YTO J[BA MHO-
’KECTBA UMEIOT OJMHAKOBYIO MOIIHOCTb, €CJIM YJIEHBI JHOOOT0 M3 HUX MOYKHO
COMNOCTABUTh C YJIEHAMHU JIPYyroro, 00pa3oBaB mapbl COOTBETCTBYIOIIUX UJICHOB.
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[ToCKOJIbKY MEXy WIEHaMU JIByX KOHEYHBIX MHOXKECTB MOKHO YCTAHOBUTH Ta-
KO€ IIApHOE COOTBETCTBUE B TOM U TOJIBKO B TOM Cilydae, KOI'ZJd OHU HMEIOT
OJIMHAKOBOE YMCJIO YJIECHOB, MOIIHOCTh KOHEYHOI'O MHOKECTBA, MOKHO OTOXJE-
CTBJISITh C KOJIMYECTBEHHBIM YUCIIOM. Takum 00pa3om, MOHATUE MOIHOCTU Oec-
KOHEYHOT'O MHOXKECTBA MIPEJCTAaBISIET co00i 0000IIeHHE OOBIYHOTO MOHSATHS
KOJMYECTBEHHOTO Yucia. B mocTpoeHnn Teopun Takux 00OOIIEHHBIX (WU Tpa-
HC(OUHUTHBIX) YKCEll, BKIIIOUYarolien B ce0a ux apuMeTuKy U COCTaBISIOT CO3-
nanne Kantopom Teoprun MHOKECTB.

K xonmy XIX B. TeOpus MHOKECTB CTajla OCHOBOW JUIA APYIMX Marema-
TUYECKUX TEOpUN U B €€ TepMHHaxX ObUIM OMpEJeNIeHbl Ba)KHEUIINE MOHSATHUS
KJIACCMYECKOM MaTeMaTUKU: OTHOIIeHue, GyHKuusa. OgHaKo cojaep)kaHue JlaH-
HOM TEOPUHU BCKOPE NEPEPOCIIO NEPBOHAYAIIBHBIE PAMKH, M OHA Pa3Ae/IMIIach Ha
HECKOJIbKO OTHOCHUTENIbHO CAMOCTOSTEIbHBIX TEOpHil: anreOpa MHOXKECTB, Jie-
CKPUNTUBHASI TEOPUS MHOKECTB, AKCHOMATHUYECKAsI TEOPUS MHOXKECTB, TEOPUS
OyJneBbIX anredp u T. . [9].

B nauane XX B. Teopusi MHOXKECTB CTajla UTpaTh poib (PyHIaMeHTa Ma-
TEMATUYECKUX TEOPUH.

EauHCTBEHHAs, MO CYyIIECTBY, BETBb “‘UMCTON~’ MAaTEMaTHKH, HE 3aBUCSH-
1ast OT MPUHATHUS TEOPETUKO-MHOKECTBEHHOTO B3IUIAIa — apupMETHKA HaTypa-
apHBIX yucen [1]. OgqHako yTOYHEHHE OTHOCUTEIBLHO KOHEYHOTO MOPSIKOBOTO
YyuCiia NPUBOJUT K OOHAPYKEHHIO MapafokcoB. [lapamokcsl Teopur MHOKECTB
IpU BCEM Pa3IMUMU UX (POPMYIUPOBOK MMENIU CBOEH oOIIel MPUYMHOW HEeor-
PaHUYECHHOE IPUMEHEHHE TaK Ha3bIBAEMOTO MPUHIIUNIA CBEPTHIBAHUA. COTJIaCHO
ATOMY NPHUHIUITY, BBEICHUE B PACCMOTPEHUE MHOXKECTB, 0XapaAKTEPU30BAHHBIX
JH00BIM  O0IIKMM “CBOMCTBOM™ HMX 3JIEMEHTOB (MPOU3BOJBHBIM MPEAUKATOM),
€CTh BIOJIHE 3aKOHHAS ‘‘MBICIUTEIIbHAS ONepanus’’ TEOPUU MHOXKECTB C HEOTrpa-
HUYEHHBIM MIPUHIIMIIOM CBEPTHIBAHUS (HAUBHASI TEOPUS MHOMKECTB).

O06001m1as cka3aHHOE U COTJIACHO KAaHTOPOBCKOMY OTNPEEICHIUI0 MHOMXKEC-
TBO S e€cTh Jt000e coOpaHue ONpeIeCHHbBIX U PA3IMUHBIX MEXKIYy COO0M 00BbEK-
TOB HalIEl UHTYUILIMH WJIM UHTEJUIEKTa, MBICITUMOE KaK €IMHOE 1eJ0e. DTH 00b-
CKThI Ha3bIBAIOTCS DJIEMEHTAMU, WJIM WICHAMH, MHOXecTBa S [7].

CyliecTBEHHBIM TYHKTOM KaHTOPOBCKOTO ITOHUMAHMS SIBJIAETCS TO, YTO
coOpaHue MpeIMETOB CaMO paccMaTPUBAETCS KaK OJIMH MpeaAMET (MBICIUTCS Kak
eauHoe 1enoe). Takas GopMyJIMpOBKa HE HAKJIAJbIBAET HUKAKUX OTPaHUYECHHIM
Ha MPUPOY MPEAMETOB, BXOASIIIMX B MHOXKECTBO [8]. MHOXKECTBO MOXET COC-
TOSITh, HAIIPUMEP, U3 3€JECHBIX SI0JIOK, MECUNHOK WJIM MPOCThIX yucen. OJHaKo
JUIsL IPUJIOKEHUST MaTEMaTUKU B KQ4ECTBE DJIEMEHTOB MHOXECTB UMEET CMBICI
BBIOMpATh TaKU€ MaTEeMaTU4YeCKHe OOBEKTHl, KaK TOYKH, KpUBbBIE, YHCIIA, MHO-
xecTBa ymcen. KantopoBckas (GopmMyaupoBKa, Kak OTMEYAaeT MCCIIEI0BATENb
P. Cronn, nomyckaeT paccMaTpuBaTh MHOYKECTBA, 3JIEMEHTHI KOTOPBIX HEJb3S
TOYHO Ha3BaTb. B Teopum MHOKECTBa pacCMaTpUBAECTCS WHTYUTHBHBIN IIPUH-
U 00BbEMHOCTH (MIPUHIMI 3KCTEHCHOHAIBHOCTH) KaK PAaBEHCTBO JIBYX MHO-
KECTB, COCTOSIIIUX M3 OJHUX HJIEMEHTOB, MHTYUTHUBHBIA MPUHIMI a0CTPaKIUH
(MpUHIMI CBEPTHIBAHUS): AJIEMEHTHl MHOXKECTBA X 00JIafarolIMX CBOHCTBOM P
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MOTYT OIpPEAEIATh HEKOTOPOE MHOXKECTBO A, €CIIU 3JIEMEHTHI MOCJIEITHEr0 MHO-
JKECTBA SBJISIIOTCA B TOYHOCTH TaKW€ MPEAMETHI d; BKIOYEHUE — KaXKIbIA 3Je-
MEHT MHOX€ECTBA A SIBISETCS IEMEHTOM MHOXECTBA B, TO €CTh MHOXECTBO A
€CTh IIOJIMHOXECTBO MHOXKeCTBa B [8].

XapakTepuCTUYECKOE CBOMCTBO MHOXKECTBA. MHOKECTBO MOXKET Xapak-
TEPU30BaThCSI KaK C KOJUYECTBEHHON CTOPOHBI, TaK U ¢ KauecTBeHHOMU. JIroboe
CBOMCTBO MHO>KECTBA SBJIAETCA €r0 Kau€CTBEHHOM XapaKTEPUCTUKON. DiieMeH-
TaMH MHOXECTBa MOTYT OBITh CaMble pa3HOOOpa3HbIe MPEAMETHI 000N NPUpO-
IIbl, KaK KOHKpETHbIE (pacTeHus, )KMBOTHbIE, MeOelb, KHUTH), TaK U aOCTPaKT-
HbI€ (UMCIa, OTPE3KU, TeoMeTpuyeckue Gurypsl). Y KaxJI0ro 3JeMeHTa eCTh He-
CKOJIBKO CBOWCTB. [0 3amaHHOMY CBOWMCTBY BBIIEISAIOTCS JIEMEHTBI HEKOEIO
MHO>KECTBA U3 YHUBEPCAJIBLHOTO WJIM OCHOBHOrO MHOXecTBa. Ilox xapakrepuc-
TUYECKUM CBOMCTBOM MHOJKECTBA IOAPA3YMEBAETCS TAKOE CBOMCTBO, KOTOPBIM
00Ja1atoT Bce MPEeaMEThI, IPUHAIJIEKAIINE 3TOMY MHOXKECTBY, U HE 00JajaeT
HU OJIUH IPEIMET, HE IPUHAJIEKAIINN €My, TO €CTh HE SIBJISIETCS €ro AJIeMEH-
ToM. [IpruMepomM TOMy MOXKET CIy’KUThb BBICKAa3bIBAaHUE, YTO KPYT MPHUHAIIEKUT
K T€OMEeTpHUeCKUM (UTrypam u OH 00JIaJjaeT CBOMCTBAMU T€OMETPUUECKUX (u-
ryp. HekotopsIM cBOMCTBOM MOKET 001a/1aTh OECKOHEUYHOE YHUCIIO MPEAMETOB
(4nco, TOUKM), IPYTUM — JINIIb KOHEYHOE MHOXKECTBO.

OCHOBHbBIE MATEMAaTUYECKUE UJICU U JIOTUUYECKHE CTPYKTYpPbl MOTYT OBIThH
CMOJIEJIMPOBaHbl HA KOHEYHBIX MHOKECTBaX. B TakoMm ciy4yae HCTUHHOCTD mpe-
JUTOYKEHUS1, BBIPAXKAIOUIEro 00I1ee CBOMCTBO 3J1€EMEHTOB KOHEYHOTO MHOXKECTBA,
a 3HAYUT BCE JJIEMEHTHI MHOXeCTBAa A 0071aJal0T CBOMCTBOM P MOXET OBITh
YCTAaHOBJIEHA HETIOCPEICTBEHHON ITPOBEPKOM.

Kaxk Ob110 cKa3aHO BbIIIE, MHOKECTBO MOXKET COJIEpPKaTh HECKOJIBKO MO-
JMHOKECTB, KOTOPBIE XapaKTEPHU3YIOTCS OTAEIbHBIMU CBOHMCTBaMH. TepMUH
“MOAMHOKECTBO” MPUMEHSIETCA B MaTeMaTUKE B CMBICIIE “‘4acTh MHOKECTBA .
[Tpu 3TOM, OJTHAKO, HE UCKIIIOYAETCA JIBa KPalHUX Cilydas: KOIJa 4acThb MHOKe-
cTBa (MMOAMHOXECTBO) COBMA/IAaET CO BCEM MHOXKECTBOM. JI[pyruMu cioBaMH, Ko-
I7la BCE 3JIEMEHTHI MHOKECTBA 00J1aal0T paCCMaTPUBAEMbIM CBOMCTBOM, M KOT-
Jla 9Ta 4acTb HE COACPKHUT HU OAHOIO DJIEMEHTA. DT KOHKPETHBIE CUTyalluu
KaK MaTeMaTH4eCKUEe MOTYT MOJIETUPOBATHCS J€TbMHU C UCIOJIb30BAaHUEM JIU/]1a-
KTHYECKOro Marepuana “01okoB JlpeHema’.

O06o0061as ckazaHHOE, HEOOXOUMO OTMETUTD, YTO P 3HAKOMCTBE JIeTel
CTapuIero JOIIKOJIBHOIO BO3pacTa ¢ MHOXKECTBOM, 0COO0 LIEHHBIM SIBIISIETCS TO,
YTO OHM JOJDKHBI IIOCJIEOBATEIBHO 3HAKOMMUTBCS CO CBOMCTBAMU MHOKECTB
WJIM TIOJIMHOXKECTB, YMETh UX BUIETh U BBIACIATH C IOMOIIBIO CJIOBA U COOTBET-
CTBYIOLLIETO JIeHCTBUS. ['TTaBHBIM U CYIIECTBEHHBIM KAaU€CTBEHHBIM IPHU3HAKOM
J1H000r0 MHOXKECTBA SIBJISIETCS. €T0 CBOWCTBO. PEOEHOK JTOJIKEH YMETh BBLAEIATS,
HampuMep, Jo0ble TpeaMeThl, 00JaJarollie KadyeCTBEHHBIMH TMpPU3HAKAMHU
“ObITh CUHUM~ WM “ObITh KpPacHbIM, “ObITh KBaJApaTHBIM~ WIH “OBITh KPYT-
J6IM”, “OBITh HE KPYIJIBIM ™, “ObITh HE KBAJAPATHBIM ', KOTOPbIE OTPAXKAIOT BU3Y-
aJIbHBIE 3AKOHOMEPHOCTH MPEIMETHOTO MUpA.
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3HAKOMCTBO CO CBOMCTBaMH MHOKECTB M IpaKTHUECKas padoTa ¢ d3TUMHU
CBOWCTBAaMH MOKET MPOXOJIUTh YEPE3 OCHOBHBIE ONEpaluu ¢ MHOX)ecTBaMu. K
OCHOBHBIM OIE€paldsIM C MHOYKECTBAMU OTHOCATCSI MEPECEUEHUE MHOKECTB U
00beITMHEHNE MHOKECTB.

[lepeceueHre MHOKECTB M KOHBIOHKIIMS TpeaiiokeHuit. OOmas 4acTh
MHOXECTB 4 U B mpejcTaBisieT coO0W MOJIMHOKECTBO BCEX 3JIEMEHTOB U3 M,
IpUHAAJIeKANINX KaK A, Tak U B, To ecTh 00Ja7ar0uMu 000MMU cBOMCTBaMH P
u Q. Utak, nepecedueHnemM JByX MHOKECTB A U B Ha3bIBaeTCs MHOXECTBO, COC-
TOSIIIIEE U3 BCEX T€X U TOJBKO TEX 3JIEMEHTOB, KOTOPbIE MPUHAIJICKAT U MHOXKE-
CTBY A, U MHOXKECTBY B, TO €CThb UX 00IIasi 4acTh.

[IpakT4yecKOe BBINOTHEHUE JE€TbMU KOHBIOHKIIMYU MPEIJIOKEHUN 3aKITI0-
YaeTCsl, HAl[pUMEP, B BBHITIOJTHEHUH TAKOTO THIA 33JIaHUl: B KPACHBIA 00pyY IO-
MECTUTh JIIOOBbIE TeOMETpUYeCKHue (UTYPBI, HO YTOOBI UMEIU TOJBKO OJIHO
CBOMCTBO “ObITh KpPAaCHBIMHU ™, @ BHYTPU CHHEr0 00pyda — BCE KBaJpPATHBIE I€O0-
MeTpuueckue Qurypnl. Wtak, Tpethbe moaMHOXkecTBO M (IepeceueHue ABYX
KpPYTOB) JIOJDKHO COCTOSITh M3 KPAacHBIX KBaJapaToB. Bce aneMeHThl HOBOTO MO/I-
MHOKECTBA 00JIaIalOT ABYMS TJIABHBIMH cBoicTBamu (P u Q), KoTOphie ObLIH
3apaHee 3a/1aHbl, CBOMCTBOM “OBITh KPACHBIM™ U OBITh “KBaJpaTHBIM .

Henepecexarowuecs mnoswcecmsea. Heodxoaumo Takxke 3HAKOMHUTDH JETEH
C MOHSTHEM IIyCTOTO MHOXXECTBA, TO €CTh C MpPEeaMETaMH, KOTOpbIe 00JagaroT
OJIHUM TJIaBHBIM CBOMCTBOM ““OBITh OTCYTCTBYIOIIUM ’ WJIU AJIEMEHTHI HEKOTOPO-
ro MHOXECTBA, KOTOpPbIE HE 00JIaJjal0T 3a/laHHbIM CBOMCTBOM. Hanpumep, eciu
A — MHOXECTBO BCEX KPYIJIBIX AJIEMEHTOB, a B — MHOXKECTBO BCEX TPEYTOJIbHBIX
AJIEMEHTOB, TO HET TaKOro 3JIEMEHTa, KOTOPBIM ObLT OJTHOBPEMEHHO KPYIOM U
TPEYTOJILHUKOM.

Obvedunenue MHOMCeCms U Ou3vbloHKYuss npeonodiceruti. OObeIMHEHUEM
JIIBYX MHOXECTB A U B Ha3bIBA€TCA TaKOE MHOXXECTBO, COCTOSIIIIEE U3 BCEX TEX U
TOJIbKO TE€X AJIEMEHTOB, KOTOpbIE NMPHHAJJICKAT MHOXKECTBY A WIM MHOYKECTBY
B. Eciin XapakTepUCTUYECKUE CBOMCTBA MHOXKECTB A M B BBIpa)KaroTcs C IMOMO-
b0 npeaiokeHnit P 1 Q COOTBETCTBEHHO, TO XapaKTEPUCTUUYECKOE CBOWMCTBO
oObenuHeHust A U B BbIpaxaercss npeiokenueM P wim Q, COCTaBIEHHBIM U3
npeioxkennit P u Q ¢ moMoIibio coro3a Wi, MIOHUMAaeMOro B HEPa3IeIUTEIbHOM
CMBIC/IE. DTO TPEJIO’KEHUE HAa3bIBACTCS AU3BIOHKITMEH TipeytoskeHuit P u Q.

Wtak, B MpaKTUYECKOM MOHUMAHHUH JETEN JOLIKOJBHOTO BO3pacTa: BHYT-
pu XOTs1 ObI OHOTO M3 ABYX OOpydeil HaXOAUTCS MHOXKECTBO T€OMETPUUYECKUX
buryp, Kaxxaas u3 KOTOPBIX KpacHasi wiin kBajpaTHas. CieoBaTelbHO, DIEMEH-
TaMH TPETHETO TOJAMHOKECTBA SIBIISIFOTCS BCE KPACHBIE HEKBAJIPATHBIE, KPACHBIE
KBaJIpaTHbIE U HE KpacHbIE KBajJipaTHbIe (purypsl. Eciiu MHOXECTBO 4 XapakTe-
pU3YeTCsi CBOMCTBOM P, MHOXeCTBO B — cBOMCTBOM Q, TO MHOKECTBO, COCTOSI-
mee M3 BCEX AJIEMEHTOB, SIBIISIOIMIUXCS XOTS OBl OJHOTO W3 ITHX JBYX MHO-
’KECTB, XapaKTepusyeTcst cBorcTBoM “P mnu Q.

Omnowenue sxeugarenHmuocmu. B pa3OneHun MHOKECTB MPEAMETOB Ha
KJIACCHI UTPAIOT OCOOYIO POJb OTHOIICHHUS: pe(IIEKCUBHBIE, CUMMETPHUYHEIE,
TpaH3UTUBHBIE. Beskoe pediekcuBHOE, CHMMETPUYHOE, TPAH3UTHUBHOE OTHO-
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[IEHUE, YCTAaHOBJIEHHOE B HEKOTOPOM MHOKECTBE A, Ha3bIBAETCS OTHOILLICHUEM
HKBUBAJIEHTHOCTU. Ecau MeXIy 3JeMEHTaMH HEKOTOPOTO MHOYKECTBA BBEJECHO
WIM YCTAHOBJIEHO OTHOILIEHHE YKBUBAJIEHTHOCTH, TO 3TUM CaMbIM ITOPOXKIAETCS
pa3zbueHne JaHHOTO MHOKECTBA Ha KJIacChl 3KBUBAJIEHTHOCTH.

Pa3Ouenue MHOXecTBa Ha KJIacChl MOTYT MOJAEIMPOBATHCS JOIIKOJIbHU-
KaMU. 3aJjaHue JUIs IeTel: pacloyIoKUTh FreoMeTpuueckrue (GUrypsl Tak, 4TOObI
¢burypsl ogHoro 1peta ObutM BMecTe. PeOeHoKk pacrosiaraeT B KpacHOM 00pyue
KpacHbIe T€OMETPUYECKUE (PUTypbl, B CHHUM 00pyd4e — CHHHUE, a B KEITOM —
xentele. YacTh 00macTeil nmepecekarommxcs 00pyueil OKaXyTcsl MyCThIMH. JTO
CBSI3aHO C TEM, YTO KaXKJbIil 3JIEMEHT T€OMETPUUYECKUX (PUTyp OIHOIBETEH, TO
€CTh UMEET OJHO 3aJaHHOC CBOMCTBO: “OBITh KpaCHBIM”, “OBbITh CHHHM ’, “OBIThH
)enTeiM”. C TIOMOIIBIO OTHOIICHUS “‘ObITh OJHOTO IIBeTa” (DOPMHUPYETCS U CaMO
IpEeJCTaBICHUE O I[BETE KaK O Kjacce, OOBbEAUHSAIOIIEM BCE MPEAMETHI OJTHOTO
1[BETA, CKAKEM BCE CUHME MPEIMETHI.

AHanoruyHo (opMHpyeTCsl M MNpeJcTaBileHne 00 ompeneneHHo gopme
npeameToB. C MOMOIIBIO OTHOIIEHUS “UMeTh OAHY (popMy” (OBITH KpYTJIbIM,
WM OBITh TPEYTOJBHBIM) Ha HECKOJIBKO KJIacCOB dKBHBajeHTHocTH. Cama dop-
Ma BBICTYIIAET 3/1€Ch KaK KJIACC SKBUBAJIEHTHOCTH.

MHO0KECTBO MOXET pacCMaTPUBATHCS U C TOUYKH 3PEHUSI OTHOLIEHUH IO-
psaaka. Tak, HarpuMep, MHOKECTBO A YNOPSAJOYEHO OTHOUIEHUEM ‘“MEHbLIE”,
€CJIM Ha MEePBOM MECTE PACMojaraercsi UMs 3JIEMEHTA, KOTOPBIM MEHbIIE BCeX
OCTAJIbHBIX, HA BTOPOM — MMsI 3JIEMEHTA, KOTOPbI MEHbIIIE OCTaJbHBIX, KPOME
nepBoro u T.4. A={1.2.3,4}. Takum ke OTHOLIIEHHEM “MEHbIIE” yIOps10U1Bac-
TCSI 1 MHOXECTBO BCeX HaTypasibHbIX uucena N={1,2,3,4,...}. Ha ocHoBe OTHO-
HIEHUI MOPsIIKAa MOTYT pacCMaTpUBATBCS Pl HATYPAJIbHBIX YUCEN U 3HAKOMCT-
BO peOEHKa C YnCcI000pa30BaHUEM.

B konuuecTBeHHOI TEOpUM HATYPaJIbHOE YUCIIO BOCIIPUHUMAETCS KaK Yu-
CJI0 DJIEMEHTOB (MOIIHOCTh, YUCJIEHHOCTh) KOHEYHOrOo MHOKecTBa. Eciu Mbl
oOpaTuMcs K HaATypajJbHbIM YETHHIM M HEUETHBIM YHCJIaM, TO B3aUMHO-
OJIHO3HAYHOE COOTBETCTBHME MOKHO YCTAaHOBUTH MEXKIY DJIEMEHTaMU JBYX JaH-
HBIX MHO>KECTB, MPU YCIOBHUH, YTO TAKOE COOTBETCTBUE BO3MOKHO JIHIIIb B CITy-
yae OECKOHEYHOI0 MHOXecTBa. Ecnu e B3sTh Kakoe-In00 KOHEYHOE MHOMKECT-
BO, TO HE Y/JAaeTCsl YCTAaHOBUTH B3aMMHO-OJIHO3HAYHOE COOTBETCTBHE MEXKY
BCEM MHOKECTBOM M KaKON-HHUOYJIb €ro 4acTbio. DTO SIBISETCS XapaKTepPUCTU-
KOM KOHEUYHOT0 MHOKeCTBa [5].

[Tpu Kakux yclOBUSX, CIydasiX KOHEYHbIE MHOXECTBA MOT'YT ObITh U Ha-
3bIBATHCS SKBUBAJIEHTHBIMM, TO €CThb MEXJY HHUMM yCTAHABJIMBAECTCS B3aUMHO-
OJIHO3HAuHOE cooTBeTcTBHE. HeoOxoaumMo cka3aTh, YTO PKBUBAJIIEHTHBIE MHO-
JKECTBA HE COBIAJIAIOT MOJIHOCTHIO, BCEMU CBOMMU CBOMCTBaMHU. Tak, Hampumep,
7IBa yXa, J[Ba IJasa, napa oOyBU MPeICTaBISAIOT OO0 IKBUBAIEHTHBIE MHOXEC-
TBa 10 OJIHOMY KOJIMYECTBEHHOMY NPHU3HAKY, a MO JPYTUM 3TH 3JIEMEHTHI pa3-
JUYHBI [0 JaHHBIM MHOXeCTB. KoJIM4ecTBEHHas XapaKTEPUCTUKA BBIPAKAET
MOIIIHOCTh MHOKeCTBa. KaKIplii KJAacC SKBUBAJEHTHOCTH XapaKTEPHU3YyeTCs
MOIIHOCTBIO, TO €CTh JIIOOBIE JBAa MHOKECTBA OJIHOTO Kjacca PaBHOMOIIHBI
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(MMEIOT OJMHAKOBYIO MOIIHOCTbH). Eciiu Mbl MMeeM JeNo Julllb ¢ KOHEYHBIMU
MHO>XECTBAaMHU, TO PAaBHOMOIIHOCTH O3HA4YaeT PABHOYMCIECHHOCTb. MOIIHOCTB
WIM KJIACC PaBHOYMCIIEHHBIX KOHEUHBIX MHOKECTB M HA3bIBAIOT HATypaJbHbIM
YHUCJIOM.

Takum o00pa3zoMm, KakJOMy KOHEYHOMY MHOXECTBY A NPUITMCBHIBAIOT B
Ka4eCTBE XapaKTePUCTUKU HaTypasibHOe urciio M (A), onpenessiolee ero mpu-
HAJUJIC)KHOCTh ONPEICNIEHHOMY KJIACCy 3KBUBAJIEHTHOCTHU. [Ipu 3TOM MHOXKeECT-
BaM, [IPUHAJICKALIUM OJTHOMY KJIACCy 3KBUBAJIEHTHOCTH, IPUIMCHIBAETCS OJTHO
U TO K€ HaTypaJbHOE YMCI0. MHOXECTBAM, KOTOPbIE MPUHAIEKAT PA3TUUHBIM
KJIaCCaM SKBUBAJIEHTHOCTH — Pa3JIMYHbIE HATYPAJIbHbBIE YHCIIA.

B ocHoBe Takol KOHIENIMA HATYPAIBHOTO YHUCA JICKUT aOCTpaKIIus
OTOXJECTBJIECHUS: OTHOIIEHHWE SKBUBAJEHTHOCTH MHOYECTB OTOXIECTBIIAET
MHOKECTBA, [TPUHAJIEKANIUE OJHOMY KJIACCY SKBUBAJIEHTHOCTH I10 UX YUCJICH-
HOCTH.

B pe3ynbTaTe 3TOr0 OTOXIECTBIECHUS OT MHOXECTB, MPUHAJIEKAIUX
OJIHOMY KJIaCCy 3KBHMBAJIEHTHOCTH, adCTparupyercsi ux oOuiee CBOMCTBO, XapakK-
TEPU3YIOLIEE 3TOT KJIACC, B BUAE CAMOCTOSITEIIbHOIO MOHSTHS — HAaTypajabHOIO
quCIa.

Kak ormeuaer A.A. Cromnsip, TOCTOMHCTBOM TakKOro MOAXOJa ‘‘ABISETCA
€CTECTBEHHOE, OTPAXKaIoIlee OCHOBHOW KPYyI' NPAKTUYECKUX NPUMEHEHHUM CIIO-
’KEHUE, BBIUYUTAHUE U YMHOKEHHE HaTypaidbHbIX yncen. Eciaun A u B — KOHEeUHbIe
HEMepeceKarruecss MHOKECTBA, TO YUCIIO AIEMEHTOB 00bEIUHEHUS ITUX MHO-
KECTB PaBHO CyMMe uncel ux smeMeHtoB” [10, c. 61]. Crnoxxenue yucen adct-
parupyercst OT 00bEAMHEHHS] MHOKECTB, YTO M MCIIOJIb3YETCS B 00yUEHUHU JeTei
JIOLIKOJILHOTO BO3pacTa.

WTak, OCHOBHOH ycrniex (OpMHUPOBAHUS 3JIEMEHTAPHBIX MATEMATUYECKUX
IIPE/ICTaBIICHUN MOXKET JIe)KaTh B 00JIACTU U3YUYEHUS] TEOPETUUECKUX OCHOB Ma-
TEMAaTUKH, B JIAHHOM CJTy4ae TEOPUU MHOXKECTB.

Heobxoaumo ¢popMupoBaTh 3HaHUSI 0 MHOKECTBAX Ha OCHOBE 3HAHMI pa-
3HOOOpA3HBIX KaueCTBEHHBIX CBOWMCTB OKpYyXarolux mnpeameroB. CHayana Ha
OJIHOM TJIAaBHOM U TOHSTHOM CBOMCTBE Il peOeHKa (coOpaTh MpeaMeEThl Kpac-
HOTO I[BE€Ta, WJIK: cOOpaTh BMECTE BCE TPEYTOJBHUKH) JIOJDKHO UITH (POpMHUPO-
BaHUE 3HAHUU O MHOXKECTBE. 3aT€M 3TH 3aJjaHUsl YCIOKHSAIOTCS, 10 KOJUYECTBY
CBOMCTB, KOTOPBIMH JOJKHBI 00JIaJIaTh 3JIEMEHThl MHOKECTBA U T.A. pyrumu
CJIOBaMH, peOCHOK JOJKEH IMOCIIEA0BATEIbHO MO3HAKOMUTHCS, YBUAETh U IO-
HSTh, 4TO JIF0OO€ MHOKECTBO XapaKTEPU3YyeTCsl CHayajla ¢ KaueCTBEHHOW CTOpO-
HbI (CIPyHNHMPOBATh MPEIMETHI 110 MPU3HAKY, HAIPUMEpP, OJHOrO LBETa “‘ObITh
CUHUM”, WIH CTPYIIIUPOBATh MPEIMETHI 10 MPU3HAKy GOopMbI — “ObITH KBaJIpa-
THBIM” U T.J.).

Bw1600b1. Y cBOEHNE NOMKOJIBHUKAMU ONPEIEIICHHBIX CBOMCTB JJIEMEHTOB
MHO>KECTBA NPOXOJIUT C IOCJIEIOBATEIbHBIM OBJIAJIEHUEM ONEPALMSIMU Hal
MHO>KECTBaMH, a UMEHHO: TepeceueHue, He IepecedeHne, o0beInHEHnEe MHO-
KECTB, pa30MeHNEe MHOKECTB Ha Kiacchl. Pa30neHne MHOXKECTB Ha KJIacchl MOJI-
BeJeT peOeHKa K MOHMMAHUIO OTHOUIEHWH 3KBUBAJIEHTHOCTH, KOTOpOoe OyaeT

253



ISSN 1992-5786. Ilenarorika ¢gopMyBaHHsI TBOPYOi 0COOMCTOCTI Y BHIILi#i i 3araibHOOCBITHIN HIKOJIaX

eMy HeoOXOAUMO JIJIsi TOHUMAaHMS KOJIMYECTBEHHON XapaKTEPUCTUKU MHOYKECT-
Ba. Yepe3 OTHOIICHMs] KBUBAJICHTHOCTH KJIACCOB pPEOCHKA JIerye IMOJBECTH K
OTHOLICHMSAM TMOpsaKa. Kaxaplil KilacC 3KBUBAJIEHTHOCTH XapaKTEpPU3YETCA
MOIIIHOCTBIO, TO €CTh JIFOObIE JIBA MHOKECTBA OJTHOTO KJIacCa PaBHOMOIIHBI, TO
€CTh UMEIOT OJMHAKOBYIO MOIIHOCTh. MOIIHOCTh U KJIACC PABHOYMCIIEHHBIX KO-
HEYHBIX MHOXKECTB IIPUBOJIUT K TOHUMAHHUIO HATYypallbHOTO yKcia. Takum oOpa-
30M, JOUIKOJBHUK MOAXOAUT K MOHUMAHUIO €€ OJIHOTO OOIIEero CBOMCTBA, HO
KOTOPOE€ UMEET MPUHIUINHUAIBLHO APYTUE MPU3HAKU U KOTOPOE XapaKTEPU3YETCA
CaMOCTOSITENIbHBIM TMOHATHEM — HaTypajbHOTO uncia. Heooxoaumo ermie pas ax-
IIEHTUPOBATh BHUMAHKUE HA TOM, YTO TOJIbKO 3HAKOMCTBO peOeHKa ¢ Ka4eCTBEH-
HBIMH CBOWMCTBaMH 3JIEMEHTOB M C OMEpaIlMsIMH HaJl HUMH MOABEICT peOeHKa K
KOJINYECTBEHHOM XapaKTEPUCTUKE MHOKECTBA, & MMEHHO K YCBOCHHIO HATypa-
JBHOTO psifa yucesn. TONbKO MPU COOTBETCTBYIONIEH MOATOTOBKE PEOCHOK MO-
KET YCBOUTb, YTO JIBA MHOXKECTBA UMEIOT OJIMHAKOBYIO MOIIHOCTb, €CJIA YJIEHBI
JH000r0 U3 HUX MOKHO COMOCTAaBUTh C YJIEHAMU JIPYyroro, 00pa3oBas Mmapbl COO-
TBETCTBYIOIIUX YJIEHOB. VMIMEHHO mapHO€ COOTBETCTBUE JBYX KOHEYHBIX MHO-

JKECTB OTOXKAECTBIIACTCA C KOJIMYECTBEHHBIM YHUCIIOM.
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®ynrikoBa O. O. Jloriko-MaTeMaTH4HA TeOPiss MHOKMH Ta BiKOBi MOMXK/JIHBOCTI
AOMIKUIBHUKIB il pO3yMiHHSA

Ilpoananizosano nociko-mamemamudty meopito MHONCUH, iI OCHOBHI CMUCIU MA MO-
AHCAUBOCTIT OOUIKIILHUKIG 3AC80IMU 207106HI 1T onepayii, sIKi po3Kpuearoms Oimsam KilbKicHI ma
SAKICHI 3AKOHOMIPHOCMI NPeOMemHO20 CBIMY, a MAKONC IXHIll 83AEMO38 S30K.

Kniouogi cnosa: noziko-mamemamuuna meopis MHONCUH, ONEpayii 3 MHONCUHAMU,
O0imu OOUIKINbHO2O BIK).
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Funtikova O. Logic-Mathematical Theory of Sets and Age Preschoolers
Opportunities in Its Understanding

Logic-Mathematical theory of sets, its basic meaning and opportunities of
preschoolers to learn its main operations which help children open quantitative and
qualitative patterns of the objective world and their relationship are analyzed.

The article analyzes the results of previous studies: mathematical knowledge of
children of preschool children; The experimental results of the study as the child understands
numbers. The experimental results of the child’s learning numbers in the range of five.
Experimental results numeracy preschool children. Psychologists have concluded that the
child is a preschooler can understand operations with sets, solve simple tasks in
combinatorics, mathematical graphs.

The main results of the study are devoted to theoretical analysis of the theory of the set of
Gregor Cantor. We consider that such a set, its volume. Elements of a set can be compared with
elements of the other set. Analyzed on the basis of a quantitative number of set theory, which
understands the child preschooler. It is characterized by the number and quality of the elements of
the set. For example: “to be red”, ““to be square”, “‘not red”’, ““do not be square”, etc.

“Zoltan Pal Dienes Blocks™ educational material that can visually simulate operation
with a lot. Children playing with ““Zoltan Pal Dienes blocks,” they learn to perform
mathematical operations: intersection of the sets; not crossing sets; union of sets; equivalence
relation: reflexive, symmetric, transitive.

We came to the conclusion that mathematical operations on sets are available for
children to preschool children. Partitioning sets into classes the child understands. If the
child has learned to split objects into classes by color, shape, size or the child understands
that the subject is not specified color, shape, size, he later realizes ekvivaletnost relationships
between objects. Using educational handouts easily teach the child elements of set theory. On
the basis of set theory preschooler child understands numbers, its characteristics and
chisloobrazovanie. In the world of the child enters a number that reveals to the child some
regularities of the objective world.

Key words: Logic-Mathematical theory of sets, operations with sets, children of
preschool age.
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