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KoHuenuua «copmanusaumm» B npenogaBaHuUun
NPUKNagHON NUHIBUCTUKMU

B crarbe umznaraercst ombIT MpEnojaBaHUs OCHOB MaTEMaTUKH Ha OT/e-
JIEHUH TPUKIAJHON JUHTBUCTUKU (uitonornyeckoro ¢akynbreta XHY nmenun
B. H. Kapasuna. PaccmarpuBaemblie 1po0sieMbl HaXOASATCS Ha CThIKe puiocodum,
JIOTHKH, TICUXOJIOTUH, Tiefaroruku. lpemiaraercsa BBOIUTE OCHOBHBIE TEOPETUYE-
CKHE TIOHSTHS MyTEM CUCTEMATUUECKOr0 MPUMEHEHUS POLIETyphl (popMaiiu3anuu.

Kuarw4eBble ci1oBa: akcroma, BBICKA3bIBAHUE, J1OKA3aTENbCTBO, JIMHIBHU-
CTHUKAa, JIOTUKa, MaTeMaTHKa, MHOXKECTBO, CTPYKTYpa, (hopManun3aius, a3blK.

OtneneHuie NPUKIAAHON JIMHIBUCTUKH B XapbKOBCKOM HAIIMOHAIBHOM
yauBepcutere uMeHu B. H. Kapasuna (B mponuiom — rocyJapCcTBEHHOM YHUBEP-
cutete umeHu A. M. I'opskoro) 6110 co3gado B 1960 romy mo MHUIMATUBE JBYX
(akyJIbTETOB: (PUIIOIIOTMYECKOTO U MEXaHUKO-MaTEMAaTUYECKOT0. ¥YKe 3TO 00CTO-
ATENBCTBO OIPENEIWIIO 0COObIE TPEOOBAHUS K CIIEHHATN3AH, HaXOASILIEHCS Ha
NEPEeCEYeHN TYMaHUTAapHOTO M TOYHOIO 3HaHWA. 3ajJadya JaHHOW CTaTbh —
paccMOTpeTh HauOoJIee CIOKHBIE MOMEHTHI M3JIOKEHUS MAaTEMAaTHKU U JIOTHUKH,
OCHOBBIBAsSICh HA MHOTOJIETHEM OIIBITE MPENOJaBaHUs HA OT/IEJICHUU MPUKIIAIHOM
muarBucTuKU (OCILI). B cymectByromux y4eOHHUKaX MOJ0OHBIE MPOOIEMBbI HE
ocBelarTcs. MOXXKHO HaZIeAThCs, YTO IpejyiaraeMasl CTaThsl OKaXeTCsl MOJIE3HON
KakK IpernojaBaressM, Tak U CTyACHTaM.

CaMOCTOSITENIbHBIIT MHTEPEC MOXKET IPEACTaBIATh CPABHEHHE IOAXOJI0B
K M3JIO)KCHUIO MAaTEeMATUKHU Ha JIBYX T'YMaHUTApHbIX dakyiabTeTax: GuiocodhckoM
u Qumonornyeckom (cm.: Kamoxusiii B. H. Martemaruka B ¢dumocodpckom
oOpazoBanuu // IlpobGmemMu cydacHOi OCBITH: 30IpHHK HAayKOBO-METOJUYHUX
npaiib. — Bum. 2.— X, : XHY imeni B. H. Kapagzina, 2011. — C. 169-181). Cpazy cnemyer
CKa3atrh, YTO €CJIK JJsi PriIoco(OB BaXKHO SICHO MPEACTABISATH MPUPOAY MaTeMa-
TUKHA YU UMETh IUPOKUN KPYTro30p, TO JUIS CIICHUATUCTOB B 00JIACTH MPUKJIIATHOU
JIMHTBUCTUKU HEOOXOIMMO OBJIAJICHUE KOHKPETHHIMU 3HAHUSIMU M HABBIKAMM.

CnoBocoueranue «mpukiagHas JuHrsuctuka» (I1JI) moxker momyckaTh
paznuuHble TonkoBaHuA. OgHako 1o xapakrepy [1J] cymecTBeHHO oTiMyaeTcst ot
TPUKIAIHON MaTeMaTHKW», KOTOpas TMpeAcTaBisieT co00il COBOKYIHOCTb
pa3lenoB «YUCTOM MaTeMaTHKW», MOMYCKAIOIIUX NPHUMEHEHHE B Pa3IUYHbIX
o0OnacTax Haykd U TexHukd. Kak mnpaBuio, NpakTUYeCKoe NPUIIOKEHHUE
MaTeMaTUKH 3aBEPIIAECTCS TEMU WM UHBIMHU BBIYUCIUTEIBHBIMU MPOIEIypPaMU.
«[IpuknanHas IMHTBUCTUKAY, HAITPOTUB, BEChbMa TEOPETU3UPOBAHA, YTO OOBSICHS-
€TCs €€ TECHOM CBA3BIO CO CTPYKTYPHOM U MATEMAaTUYECKOU JIMHIBUCTUKOM.

CTpyKTypHas JIMHIBUCTHKA U3y4aeT CTPOCHHE SI3bIKA, 3a4ACTYIO UCIOJIb3YS
JUIsL 3TOTO MATEMATUYECKHE KOHCTPYKIHMH. MaremMaTudeckasi JIMHTBUCTHKA
(mpeBpatuBIIasics, GakKTUIECKH, B OJMH U3 Pa3/IeJIOB MAaTeMaTHUKH) 3aHUMAETCS,
B IIEPBYIO OYepeb, MOJICIMPOBAHHEM CHHTaKcHca s3bika. Crenuaan3anus
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«MaTeMaThyecKasl JMHTBUCTHKA» CYIIIECTBYET, Hanpumep, B MOCKOBCKOM TOCY-
IapcTBEHOM yHuBepcurere uMm. M. B. JIoMOHOCOBa, Ha OIBIT KOTOPOr0 BO MHO-
TOM OPHEHTHUPYIOTCSl XapbKoBUaHe. HbIHElIHee OT/IeleHre MPUKIIATHON JTUHTBU-
ctukn XHY nmenn B. H. Kapasuna kakoe-T1o BpeMsi Ha3bIBAJIOCh «CTPYKTypHast
U MPUKJIa/IHas JIMHIBUCTHKA». OTCIO/Ia U HCIONb3yeMasi TIo ceil ieHb a00peBu-
atypa OCIIJL. Ho, kak Obl HM MMEHOBAJIOCH OTJIEICHHE, SICHO, UYTO y JaHHOU
CHEIUATBHOCTH KOHIIEHTPAIIUSI MATEMATUKH JIOJKHA OBITh BECbMa BBICOKOI.

B mpenonaBanuu MaTeMaTUKA Ha OTACJICHUM MNPUKIATHON JTUHTBUCTUKU
HEOOXOJIMMO YUYUTHIBATH €r0 CHEIU(PUKY — UCXOJAUTh U3 TOTO, YTO IIEHTPAIbHBIM
MOHATHEM JIMHTBUCTUKH SBIISIETCS «S3bIK». B IMOMHOM 00beMe 3TO TMOHSTHE
dbopMHpYyETCS y CTYIEHTOB-(HIOJIOTOB Ha MPOTSHKEHUHM BCETO Kypca OOyUeHHS.
Pabouee ke (MpenBapuTebHOE) MOHATHUE JKEIaTeTbHO UMETh KaK MOKHO pPaHbIIIe.
JInst uenel JIOTMKM W MAaTeMaTHKU S3bIK IPEANOYTUTENLHO MBICIATh Kak
3HAKOBYIO CHCTEMY, B CBS3M C U€M CJIEIYET XOTs Obl YIIOMSHYTh O CEMUOTHKE —
TEOpUU 3HAKOBBIX CHUCTEM. B HEKOTOPOM MPUONMKEHUU SI3BIK MOXET OBITh
MPEJICTABIIEH KaK MHOXECTBO 3JIEMEHTOB, UMEIOIINX 3HaUeHUE. TeM cambIM, SI3bIK
MOJIETTUPYETCS COBOKYMHOCTHIO JIByX MHOKECTB: «O3HAYAKOIIMX» M «O3HAYae-
MbIX». [Tpr 3TOM 3HaUeHNE MOXKHO paccMaTpyBaTh Kak (PyHKIIMIO, AEUCTBYIOIIYIO
U3 OJJHOTO MHOKECTBA B APYroe. YIPOILIEHHO TOBOPSI, O3HAYAIOIINE — 3TO UMEHA,
a oO3HavyaeMble — OOBEKTHI, HOcsAlMe AT uMeHa. Ha camom nene, curyarus
cinoxkaee. IMsi MOKeT yKas3bIBaTh HE TOJIBKO HA MPEIMET, HO U Ha MOHATHE 00
3ToM mnpeamere (uau ero oOpa3). Hampumep, B mpemioxeHun «S Hamucan
CTaTblO» MMSI «CTaThsD» YKA3bIBAET HA KOHKPETHBIN IMpeaMeT, a Bo ¢paze «Mue
HY>KHO HAITUCaTh CTaThIO» UMsI «CTaThsD» YKA3bIBAET HA MOHATHE (TIPEICTABICHUE)
o cratbe. CHUTyalui0 O3HAUYMBAHUSI OTPAKAET TAK HA3BIBAEMbBIA TPEYTOJIbHUK
@pere, TpeMsi BEpIIMHAMH KOTOPOTO SBISIFOTCS: 1) MMA; 2) MpeaMmeT C 3TuM
uMeHeM; 3) MOHSATHE 00 ATOM IMpeaMeTe, UMEIOIIee TO KEe UMs. 3/1eCh MpeaMeT
KOHKpETEH, a ToHATHE — a0CTpakTHO. COOTBETCTBEHHO, JBM)KEHUE OT IMpEeIMeTa
K ITOHSTHIO — 3TO a0CTpardpoBaHHWE, a TEPeXOo]l OT MOHATUS K TPEeIAMETy —
KOHKpeTu3anus. Ha Ham B3risin, TpeyroyibHuk dpere cieaoBaio Obl MOMOJIHUATH
€Ill€ OJTHON BEPIIMHON, MAPKUPYIOIIEH CTOSIIIHIA 3a CIOBOM 00pa3, YTO MPUBENIET
K CBOEOOpa3HOMY TETpadJipy.

OtnenpHBI WMHTEpPEC MPEACTABISECT CUTyallMs, KOrga UMs YKa3bIBaeT
JUIIHF HA OTBICYEHHYIO CYIIHOCTh, HAmpUMEpP: HUCTHHA, T00po, KpacoTa,
CIIpaBEJIUBOCTh. {151 Halllel TEMBbI BA&XKHO OTMETUTD, UTO BCE MATEMATHUECKHE
MOHSTHUSL UMEIOT YUCTO a0CTPaKTHYIO mpupoay. B To ke BpeMsi, HAMMEHOBaHMUSI
MaTeMaTUYECKUX TOHATUM (QYHKIIMOHUPYIOT U B €CTECTBEHHOM  SI3BIKE.
XapakTepHbIM MPUMEPOM 3ECh MOXKET CIYXHUTh «IIpsiMasi». ITO U HAyUHBINA
TEPMHUH, U OOUXOJHOE CJIOBO. Ero ecTecTBEeHHO-S3bIKOBOE TOJIKOBAHUE JAJIEKO
OT MaTEMaTUYECKOr0: «IpsiMasi — 3TO JIMHUS, HE OTKJIOHSIOUIASICS HU BJIEBO, HU
BIIPaBO, HU BBEPX, HA BHU3». T0, YTO OOBIIEHHOE CO3HAHNE UMEHYET «IPSMOi,
NpeJCTaBiIAeT co00M HEOTUETIMBBIA 00pa3, HEKoe MPHUOIMKEHUE K HeaIbHOM
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npssMour. B reoMerpun noHsTHE NpSIMOM 3aAaeTCsl cucTeMon akcuom. Hampumep,
dakTop «HIpPSAMU3HBD) OTpakaeT akchoMma: «Yepe3 moOble 1BE TOYKU Ha TLIOC-
KOCTH MOXKHO TIPOBECTHM NPSIMYI0, U MPUTOM TOJIBKO OAHY» (KPHBBIX XK€,
HampuUMep, OKPYKHOCTEH, dyepe3 JBE TOUYKHM MOXHO IMPOBECTH JIFO0OE YHCIIO).
BwmecTte ¢ Tem, BOIpoc, «4TO KE TaKoe IpsiMasi Ha CaMOM JIEJIE», C COBPEMEHHOM
TOYKH 3PEHUS SIBISIETCSI HEKOPPEKTHBIM. 3a rocnennre 200 JieT BO3HUKIN pa3Ho-
oOpa3HbIe TEOMETPUH, B KOTOPBIX CIIOBO «IIpsMash» 0OpeTaeT pa3inyHblid CMBICIL.

B npenogaBanuu cienyer oOpaTUTh BHUMAaHUE Ha CIEAYIOUIYIO MpoOiIeMy
METOJ0JIOTUYECKOro IuiaHa. M3yueHue aro00ro npeamMera JOHKHO 0a3upoBaThCs
Ha aJIeKBaTHOM si3bIke. COOTBETCTBEHHO, HEOOXOANM U SI3BIK OMUCAHUS SI3bIKOBBIX
(eHOMEHOB. DTOT HCCIENOBATENIbCKUM SI3bIK  BBICTYIMAET SI36IKOM BTOPOTO
nopsiika (6osee BBICOKOTO ypoBHs). Ero mpuHsTO Ha3biBaTh «MeTas3blk». OH
JIOJDKEH OBITh VK€ S3bIKa-00BEKTa U MPU STOM MaKCHUMalibHO yeTKuM. Ho u 311ech
He Bce riaako. Koilb CKOpO MeTas3blk — TOXE S3bIK, OH TOXE OJKEH
OIUCHIBaTbCSI CBOMM MeTasi3bIkoM. [lomyudaercss nenas mupamujia METas3bIKOB.
Ha nmpakTuke k€ BBIHYXKJIEHO OrPAHMYMBAIOTCS OJIHUM W3 HHUX (KOTOPBIM
OKa3bIBAETCS HE CTOJb COBEPIICHHBIM, Kak TpeOyeTcs). XyKe TOro, 3a4acrylo
MIPOUCXOJIUT CIIUSIHHUE (OTOXAECCTBIICHUE) SI3bIKOBBIX Y METASI3bIKOBBIX CPECTB.

[Ipu 3anucu onpeneineHui (Hapsay CO CIOBOM «HA3bIBAETCS»), YACTO
UCIOJIB3YIOT CHHOHUMHUYHbBIE 00OpPOTHI: «HEOOXOJIMMO U JIOCTATOYHO», «TOTAa
U TOJIBKO TOTJa», «ECIU U TOJBKO ecin». Ho Ha KaKoM SI3BIKOBOM YPOBHE OHU
Haxonarcs? llocienHue BbIpak€HUsS 3By4YaT BIIOJHE OOBIJEHHO, OJHAKO
B (h)OpMaNbHOM IUIAHE OHU MPUHAJIEKAT JOTUYECKOMY SI3BIKY, HaXOMSIIEMYCS
Ha BBICOKOM YpOBHE aOcTpakuuu. s paccMOTpeHus NOJO0OHBIX MNpodsieM
B JIOTHKE CYIIECTBYET 0COObIN pazzen — « Teopust onpeneneHuin.

SI3b1KOBBIC 3HAYEHUST PUKCUPYIOTCS B cloBapsax. Ho He kaxayro jJexkcemy
MOYHO YETKO MCTOJIKOBATH. JIJIsl clioBapeld THMMYHO HAIMYHUE «CEMAHTHYECKHUX
KPYyroB», TO €CTh B3aMMHOW 3aBUCHMOCTH 3HAYEHUN IPU HEBO3MOXKHOCTHU
MPSIMO MOSICHUTH XOTs OBl OJTHO U3 HUX. {715 MpUKIaaHON JIMHTBUCTUKY BayKHAs
3a/laya — COCTAaBJIEHUE TE3aypyCOB, TO €CTh CIELHMAIU3UPOBAHHBIX CIIOBapei
(uto Tpedyet crnenuduuecKux MeTasi3bIKoB). B kauecTBe TOJKOBAaHUSI TEPMUHA
€CTECTBEHHO B3SITh €r0 HEMOCPEACTBEHHOE omnpeaenenue. Ho Ha Bompockl, 4To
TAaKOE€ MOUKA, NPAMAs, BbICKA3bIGAHUE, MHONCECMEO..., OTBETUTh MOA0OHBIM
o0Opa3oM He yaactes. s moyiydeHus sICHOCTU B 3TOM BOIIPOCE, HEOOXOIUMO
BHUKHYTb B JIOTUYECKOE CTPOCHUE MATEMAaTUKH.

OOpamiasicb K JIOTHKE, ClIEQyeT MOHUMAaTh, YTO OHa CYIIECTBYET B HE-
CKOJIBKMX MIIOCTACSX: 3TO M HayKa, U MpeaMeT 3Toi Hayku. OUeHb 4acTo JIOTUKY
OTIPE/ETSIOT KaK «HAyKy O IMPAaBWJILHOM MBIIIEHUH (TPaBUIBHBIX paccyxkie-
HusiX)». OpHako Oojiee TOYHO BOCIPUHUMATH JIOTUKY Kak (hopMalid3aluio
MBICITUTEIbHBIX TPOLIECCOB.

Jloruky 4acto mojpa3AesisiioT Ha «CoAepKaTeIbHy0» («punocodckyro») u
«opmaibHy10» («CUMBOJIMYECKYI0»). Kak npeaensHoe BOILIONIEHUE TTOCTIeIHEH,
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¢ koHua XIX Beka HauMHAET pa3BUBATbCA MaremaTuyeckas Jioruka. B XX Beke
OHa CTaJIa CEpALIEBUHON MAaTEMAaTUYECKOTO 3HAHUSI, B TO K€ BPEMs, COCPEAOTOYUB
B ceOe MOIIHBIN pUKIaaHON oTeHmat. [Ipencrasmisis cobor pyHAaMEHT HAYKH
B 1I€JIOM, JIOTHMKA JOJDKHA JIEXKaTh U B OCHOBE mpernoaaBanus. B napckoin Poccun
Jorvka Oblia OTHUM M3 OCHOBHBIX npeameToB. B Coerckom Coro3e OTHOIIEHUE
K HEWl MEHSUJIOCh B 3aBUCUMOCTH OT MOJIMTUYECKON KOHBbIOHKTYpBI. Ha dumosnoru-
yeckoM (akynbrere XI'Y wumenu A. M. ['opbkoro Jjorvka Kakoe-TO BpeMs
IIPENOJAaBaIach, HO CEMYaC OHA HE U3JIAraeTcs JaXe «YMCTHIM» MAaTEMATHKAM.

Hamnuue kypca «maremMatndeckou JIOTMKW» Ha otaesieHnu [1JI 3akoHO-
MepHo. JIoruka cama sIBJISIETCS SI3bIKOM M BBICTYIIAET «CKEJIETOMY» €CTECTBEHHBIX
A3bIKOB. B npmeane, ee cnegyer usinaraTh B JIBa dTala: B CaMOM HAdalie IEPBOTO
Kypca — BBEJICHHE B JIOTHKY, & Ha CTapIIMX Kypcax — B KadecTBe crnernkypca. K
COKaJICHHUIO, PEATM30BaTh MOI00HBIH IJIaH IOBOJIBHO 3aTPYIHUTEIHHO.

N3HavyanbHyIO CIOKHOCTh B MPENOJABAHUM TOYHBIX HAyK HA T'yMaHUTap-
HBIX (haKyIbTeTaX MPEJCTABISIET BeCbMa HU3KUN YPOBEHb IMOATOTOBKU aOUTY-
PUEHTOB M MX HACTOPOXXEHHOE OTHOILIeHHEe K MaTtemaruke. Ocobas mpoOiema
COCTOMT B TOM, YTO HEOOXOAMMBIE HJEU JIEKAT B pycle HE TPaAULIMOHHOM,
a cCoBpeMeHHON MaTematuku. Kpome Toro, 4dpe3Bbl4ailHO HU30K 0Opa3zoBaTellb-
HbIl YPOBEHb IOCTYNUBIINX, Y KOTOPBIX BO3HHUKAIOT CEPbE3HBIE TPYAHOCTH C
BOCTIPUSITUEM TaKHX KaTEropuid, Kak «uaeaIbHOe», «aOCTpakTHOe», «(popmalib-
Hoe». CTyJeHTaM HEJNErKO YCBOUTHh TO 001meduIocopckoe MoN0KEeHUe, 4YTo
MaTeMaTUKa UMEET UICATbHYIO MPUPOJTY, MATEMATUUECKUE OOBEKThI BOSHUKAIOT
yTeM a0CTparupoBaHMsl, a MATEMAaTUUECKUE 3HAHUS 3aKPEIUICHbI (popMann3alyei.

JUIs yCHemHoro OBJaJACHHS KypcOM MaTeMaTHKH HEOOXOAMMO OCBOUTH
KOHIIETIINIO «(opmanu3aiumy. ITO CBI3aHO C T€M, YTO OCHOBHBIMU OOBEKTAMHU
NPUKIIATHOW JUHTBUCTUKU SIBISIOTCA «(DOPMAaTbHBIA S3BIK» U «hopMabHas
TpaMMAaTHKa.

XOTs caM TEPMHH BOCXOJIUT K JIeKceMe «popmay, popmalinzanus — 3T0 He
(dbopMoTBOpUECTBO U HE odopmiieHHe. B TO Bpemsi Kak OOBIAEHHOE CO3HAHUE
npenacTapisieT (GopMy Kak T€OMETPUYECKYHO (HarjsiqHyr0, O0Opa3Hylo), pe3yibTar
(opManu3alMl — WHTEIUIMTUOENIEH, TO €CTh HMMEET HACAIbHYI0 MPHUPOY.
B makcumanbsHO 00111eM I1aHe, opMaiu3alys — 3To Ipeodpa3oBaHue HE BCEria
YEeTKOT0, SMIIUPUYECKH JAHHOTO O0BEKTa B Oosiee onpeaesieHHbINA, TeOpEeTU3NPO-
BaHHbIN npeaMeT. [Ipu 3ToM MeXITy UCXOOHBIM U UTOTOBBIM ITYHKTaMU JOJKHO
ObITh U3BeCTHOE To100ue. [Ipu hopManuzalu cxoCTBO OyIeT MOAYEPKUBATHCS,
a pasnuuug JIMMUHUPOBATHCA TyTeM aOCTparupoBaHusi, BaxkHOE OyneT
COXPAHATHCS, HECYIIECTBEHHOE OTOpachiBarbea. Pesynprar  (opManuzanuu
BBICTYIIAE€T KaK CPEACTBO ISl UCCIEAOBAHUS UCXOJHOTO OOBEKTA, TO €CTh CBOETO
pOJIa MOZEJIBIO 33JaHHOW 001aCTH.

[upoko TpakTyemas «(popmysa» TECHO CBS3aHA C TMOHSATHEM S3bIKA.
B npunimmne, «popmymna» — 310 3anmuck, 0co0oro Buaa Tekct. To, urto «dopmynar
SIBJISIETCS. HEOTHEMJIEMbIM aTPUOYTOM MATEMATUKH, JIUITHUN pa3 MOJYEPKUBACT
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S3BIKOBYIO TIPUPOAY TOCienHEH. 3a OMHMCaHWuEe CUHMAKCUuca Si3blKa OTBEYAeT
dbopmanbHas rpamMmmaTiKa. CMBICTIOBYIO K€ CTOPOHY OTPAKACT CEMAHMUKA.

CrouT HANMOMHHWTH, YTO TPHUBBIYHAS HAM MaTeMaTHUYECKas CHMBOJIHMKA
BO3HUKJIA Julih B HOBOE BpeMs, Torja Kak BO3pacT MHOTHX T€OPEM UCUHUCIISETCS
TeICsTueNeTusIMU. KapnuHanbHas Moaudukamnwsi crocoba 3amich HE TpHUBeElia
K U3MEHEHUIO0 MaTEMAaTUYECKOTO CMBICIIA, XOTS U CYIIECTBEHHO MPOSCHUIIA €TO.

Hambonee pacnpocTpaHeHHBIM  JIOTHYECKMM  TEPMHUHOM  SIBIISICTCS
«BBICKa3bIBaHUEY». Ho 4TO ckpbIBaeTcs 3a 3TUM ciaoBoM? OTBET mpoOiieMaTHYEH.
[Ipexxae Bcero, Hy>KHO TIPEIOCTEPEUb OT TOrO, YTOOBI HIITH 32 TIOBEPXHOCTHBIM
CMBICJIOM CJIOBA M TyMaTh, 9TO BHICKa3bIBAHUE — 3TO «TO, YTO BHICKA3bIBACTCS.

B nmanHOM ciy4ae (JOBOJIBHO THUIMMYHOM JIJIsl MATEMAaTHKH) O3HAYaroIiee —
«BBICKA3bIBAHNE» — JOBOJHHO TIPOM3BOJIBHO CBS3aHO C O3HAYAEMBIM, HYTO
NPOBOILIMPYET HEaJEeKBAaTHOE TOJIKOBaHWE. B TpaaMIIMOHHOM JIOTWKE B KayecTBE
CMHOHHMMOB CJIOBAa «BBICKA3bIBAHUE» HWCIIONB3YIOTCS «CY)KIEHUE» W «YTBEPK-
JICHHWE», YTO TOKE YBOAWT B CTOpoHY. Ho kak OBl HM 3Bydasn TEpMHUH, OH JOJDKEH
0003Ha4YaTh HEUYTO OMNPE/ICTICHHOE.

B nmuTepatype 1o JToruke «BhICKa3bIBaHHUE), Yallle BCETO, OMPEIeseTCs KakK
«TIPEIOKEHUE, OTHOCUTEIHFHO KOTOPOrO MOXHO CKa3aTh, WUCTUHHO OHO WJIH
JoxxHOo». Ho B aToM nedunuinmu 3akirodaercs psajg HecooOpasHocTel. IIpexie
BCEro, BBICKA3bIBAHUE MPUHAMICKUT CPEepe JOrMUECKOro, MPEIOKEHHE Ke —
cdepe JTMHTBUCTUYECKOTO (COOTBETCTBEHHO, KaXI0€ M3 HUX UMEET CBOIO CTPYK-
Typy: JJOTHYECKYIO0 U TpaMMaTHUeckyro). O0IacTy 3TH, XOTS M POJICTBEHHBI, BCE
e He mepecekarorcs. [loaToMy BBIpa3uTh OIHO uYepe3 APYroe, B MPHUHIIMIIE,
HEBO3MOKHO.

OTaenbHO clielyeT MOSICHUTh, YTO MOHUMAaeTcid B (POpMajbHOM JOTHKE
MO/ TIOHATHUSIMH «HCTHHA» M «IOXKb». VX TpakTOBKa malieKo YXOAUT OT
COJIEpKATEIHLHOTO TIOHMMAaHUSI «COOTBETCTBHS JIEUCTBUTEIHHOCTH». B joruke
MOCTYJUPYETCSl CYIIECTBOBAHUE JBYX YHCTO aOCTPAKTHBIX «HWCTUHHOCTHBIX
3HadeHM»: 1 wim 0, (MHTYUTHBHO COOTBETCTBYIOIINX «UCTHUHE» M «JIKN).

Huxe Mbl cuctemaTudyecku OyJieM UCTOIB30BaTh PA3HOTO Pojia «JIOTHKO-
MaTeMaThdeckue GopManm3anum», TO €CTh, MaTeMaTHYECKHUE TPOIEAYPHI,
MOPOKIaroIHe 00BEKTHI B cepe hopMaTbHON JTOTHKHU.

Msl mpemyiaraeM paccMaTpuBaTh BBICKa3bIBaHHE KaK JIOTHKO-MaTeMaTH-
4ecKylo (opmanuzanuio npeiokeHus (B y4eOHO-METOJIUYECKOM JIMTEpaType
TaKOM TOJXOJ HaM He BcTpeTtwics). bornee pa3BepHYTO BBICKa3bIBAHHE MOXKHO
OTIPECTUTh KaK HEKYIO0 aOCTPAKIMIO OT MPEIOKEHHSI, KOTOPOH MPUIHCHIBACTCS
OJIHO U3 JIBYX «MCTUHHOCTHBIX 3HaueHui» (1 umum 0). pyrumu cioBamu, BbICKa-
3BIBAHUE — JTO DJIEMEHT MHOXKECTBA, HA KOTOPOM 3a/iaHa JBy3HAuHasl (DyHKITHS.
[Ipy TakoM TMOAXOHIE, C OTHOW CTOPOHBI, COXPAHAETCS TPEEMCTBEHHOCTH
BBICKA3bIBaHMs IO OTHOIICHHIO K TMpeasiokeHuto. B To ke Bpems, mpupoja
BBICKA3bIBaHMSI TPU3HACTCS OE3pa3IMIHOM — OHO HE WMEET HU CMBICIA, HH
CTPYKTYpbl, HO o00JaJaeT HUCTUHHOCThIO. Takoe «OemaHoe» ompezaesieHue
TIO3BOJISIET, KAK HHA yIMBUTEHHO, IOCTPOUTD COJIEPKATEIBHYIO TEOPHIO.
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[lonoObHO TOMY, KaK MpPOCThIE MPEMJIOKEHUS COCAUHSAIOTCS B CJIOXKHOE,
BBICKA3bIBaHUSI MOTYT COCIUHATHCS B KOMIUIEKCHBIE BBICKa3bIBaHUS. Ponb coun-
HUTEJIBHBIX COI030B MPH 3TOM BBINOJHSIOT JJOTUYECKUE CBSI3KU. X onpenenenus,
NpeJICTaBIICHHBIE B TUTEpaType, HE BIOJHE 4YeTku. Kak mpaBuio, MTU3BIOHKIUS /
KOHBIOHKITUSI OMPEEISIOTC Kak «ilorudeckoe “wim” / “u’». HeynosrnerBopu-
TEJIBHOCTh TAKOTO MOAX0/1a COCTOUT B TOM, UTO 3/1€Ch (KaK U BBIIIE) «HIN» / «1»,
SBJISISICH COK03aMHU, UMEIOT JINHTBUCTUYECKYIO, & HE JIOTUYECKYIO IPUPOY.

bonee Touno Oyaer ckaszarb, YTO AUIBIOHKIMS / KOHBIOHKIHA — 3TO
JIOTMYECKHUE aHAJIOTU COI030B «Wim» / «w». Emie TouHee MOXKHO ONpeneNvTh
JTU3BIOHKIIMIO (KOHBIOHKIIMIO) KakK JIOTMKO-MaTeMaTU4eCcKyro (popmanuzaiuio
COI030B «wim» / «w». DuionoraM MOJE3HO UMETh B BHIY, YTO Ha S3BIKOBOM
YPOBHE KOHBIOHKIIUSI TIPEJICTABIISCTCS TAaKXKE COH3aMH «a» U «HO» (B aHTIIUH-
CKOM JK€ fI3bIKE 3Ty CMBICIIOBYIO HAarpy3Ky HECET OJIMH COor3 — «but»). Ora
dbopmanuzainus («CTUparoasy JUIIHUE OTTEHKH) OCYIIECTBIISIETCS ¢ MOMOIIBIO
TaK Ha3bIBAEMbIX «HUCTUHHOCTHBIX TaOJIUID, 3aMOIHSIEMBIX HMCTUHHOCTHBIMU
3HaueHWssMH (1 w 0). [Iu3bIOHKIMSA W KOHBIOHKIHS PAcCMaTPUBAIOTCS Kak
GYHKIMK BYX MEPEMEHHBIX, & UCTUHHOCTHBIC TAOJIUIIBI 33JIat0T 3HAYECHUS ITUX
byukimii. Kaxknas U3 3THX JBYyX TaONWll MOXET OBbITh 3aMEHEHa OJIHOM
dbopmynupoBkoi (ripaBuiioM). Hampumep, «IU3BIOHKIUS JBYX BBICKA3bIBAHUMN
WUCTUHHA TOT/A U TOJIBKO TOT/A, KOrJa OJAHO M3 HUX UCTUHHO». 3aMETHUM, YTO
JAHHAsI KOHCTaTalus ITOJIHOCTBEO COOTBETCTBYET UHTYHIIUH.

JIN3BIOHKIMST U KOHBIOHKIIMSI MOTYT paccMaTpUBaThCsl M Kak aiareopau-
YECKHE OIepaly Ha BCE COBOKYIMHOCTH BbhICKa3bIBaHWW. C 3TON TOYKHU 3pEHUS,
OHH (1MOJ00HO YKciiaM) 00JaAat0T CBOMCTBAMU KOMMYTAaTUBHOCTH U aCCOIIMATHUB-
HOCTH. B TO ke Bpems, IUId HUX BBINOJHACTCA M 3aKOH WIAEMIIOTEHTHOCTH,
KOTOPBIA PE3KO OTIMYAET UX OT CIIOXKEHUS M YMHOXEHHs uucen. CyTb ero —
B TOM, YTO JU3bIOHKIUS (KOHBIOHKIIMS) JBYX OJMHAKOBBIX BBICKA3bIBAHUMN
OCTAaeTCsl paBHOM TOMY JK€ BBICKa3blBaHMIO. Kpome Tpex yKa3aHHBIX 3aKOHOB,
UMEET CMBICIT IPUBOJIUTE 3aKOHBI «ITOTJIOMICHUS UCTUHBI (JDKH )» U «IIOTJIOIICHUS
UCTUHOM (J10XKbI0)». B HTOre, momyvaercs ABe TPyMIbl MO 5 3aKOHOB (OTHOCHU-
TEJIbHO KOTOPBIX MOXKHO CKa3aTh, YTO OHM HAXOJATCA B OTHOIIEHWUU JBOMCTBEH-
HoctHh). K HUM ciieqyeT n100aBUTh iBa AUCTPUOYTUBHBIX 3aKOHA, CHMMETPUYHBIX
MEXTy COOOM. DTUM CHUTyalysl B JIOTHKE OTIUYAETCS OT TOJIOKEHHUS B 0OJIACTH
YyHuCell, TJI€ UMEETCS OAWH JUCTPUOYTHMBHBIA 3aKOH (CJIOXKEHUS OTHOCHUTEIHLHO
YMHOKEHHSA).

Uto kacaercss OTpPULIAHUS, TO €r0 YAaCTO OMPEACIAIOT KaK <«JIOTHYECKOE
“He”». 31ech MOXKHO CIIENIaTh TAKHE K€ 3aMEUAaHMS, YTO U BBIIIE: «HE» — 3TO
YacTHUIlA, TO €CTh A3BIKOBOW OOBEKT, KOTOPBIM caM MO cede He MpPEeBpaTUTCA
B jjornyeckuil. Takum 00pa3zom, Mbl CHOBA TOBOPUM O JIOTUKO-MaT€MaTHYECKOM
dbopmanuzanuu. B kauecTBe TakoBOM BO3HUKAET (GyHKIIMS OJHOU TIEPEMEHHOM,
nepeBosmas 1 B 0 u 0 B 1. C orpunianueM cBsi3aHbl HauOoJIee «MMEHUTHIC)
JIOTUYECKNE 3aKOHBI: «IIPOTHUBOPEUHS», KUCKIFOUEHHOTO TPETHETO», «JABOMHOTO
OTPHUIIAHUS» U JBa 3aK0HA «Jle Mopranay.
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Nmmnukammio (0003HaYaeMyr0 CHMBOJIOM =) JIy4Ille OIpPEAeNsTh Kak
dbopManM3aIKio OTHOIIEHUS JIOTUYECKOTO CIIEJOBAaHUS; OHA TaKXKE OCYIIECTB-
JSIETCS TIOCPEACTBOM TaONMIIbI UCTUHHOCTU. OJIHAKO €€ 3allOJIHEHUE TMPEICTaB-
JIIET TICUXOJIOTHYECKUe ClokHOCTH. KOHewuHo, ¢ TeM, YTo BbicKasbiBaHue 1=>0
JIOJDKHO OBITH JIOKHO, a BbICKasbiBauus =1 y 0=>0 ypcrHHBIL, coriacuThes
nerko. Ho To monoxkenue, uro ciemoBanne 9=>1 10/KHO OBITH HCTHHHBIM,
NPUHAMATh HE XOYeTCS — HWHTYHMIMS TOJICKa3bIBaeT, YTO W3 JDKH JIOJDKHA
CJIeJIOBaTh TOJBKO JIOXKb. TeM HEe MEHee, Ha 3TO MPUXOJIUTCS UATU U3 cooOpa-
KEHUM 11e51ecoo0pa3HocTu. Jleno B TOM, YTO TaKo€ 3aIllOJIHEHUE TaOJMIIbI
oOecrieunBaeT B JalbHEUIIIEM BBIBOJ] TpeOyeMbIX Pe3yJibTaToB. B oCHOBE Bcex
MOJTOOHBIX JTOKA3aTENIbCTB JICKUT BBIPAKECHUE WMIUIMKAIIMN Ye€Pe3 TU3BIOHKIIUIO
U OoTpullaHue (MOJYEPKUBAIOIIEEe BTOPHUYHOCTh 3TOM CBS3KW). MMIumkammio
Jdydllle paccMaTpuBaTh HE Kak OMNEpaluio, a Kak OTHOIIeHHWe. B 3Tom ruiaHe
HEOOXOJIUMO OTMETUTh, YTO OHa o0JajaeT CcBOWCTBaMHU pedIeKCUBHOCTU
Y TPAH3UTUBHOCTH. BMeCTO CHMMETpPHYHOCTH ISl MMIUTAKAIMK BBITIOTHACTCS
3aKOH KOHTPAIMO3UIIMK, JIeKAIIMM B OCHOBE NPHUHIMIA JOKA3aTENbCTBA OT
MPOTUBHOTO (B IIKOJIE 3TOT MPUHIIUIT 0OOCHOBAHUS HE MOTYYaET).

[ToMuMO TEepeYnCICHHBIX, UMEETCS HEMAJIO JPYTHX JIOTUYECKUX 3aKOHOB,
JI0Ka3aTeNIbCTBO KOTOPHIX MOMKHO TMpeisiarath CTyJEHTaM B KadecTBe 3ajad.
B npunimmne, Bce CBONCTBa CBSI30K MOXHO HPOBEPUTH C MOMOIIBIO HWCTUHHO-
CTHBIX TaOmuil. OJgHAKO 3TO pyTHHHAs paboTa, IJIsi OCBOEHUS KOTOPOW JI0CTa-
TOYHO Tapbl TpUMepoB. OCHOBHBIM K€ METOAOM JOKA3aTeIbCTB JOJDKECH
BBICTYIIaTh METOJ TOXKJIECTBEHHBIX IPeoOpa3oBaHMI, OCHOBAHHBIX Ha 0a30BBIX
3aKOHaX JIOTHKH. HeKoTophie U3 3THX 3aKOHOB MOTYT OBITh MPUHSTH B KAUEeCTBE
aKCHMOM MCUYHCIICHUS BBICKA3bIBaHUHN (UTO OCYIIECTBISICT (hopMaIu3aluio Oojiee
BBICOKOT'O YPOBHS).

N3yvaer nornka U TIEpeMEHHBIE BBICKA3bIBAHUS, KOTOPHIE HA3BIBAIOTCS
«mpeaukarby. [Ipenukar — 310 QyHKIMS, TpUHUMAIOLIAs UICTUHHOCTHBIE 3Haue-
Hust 1 u 0. BBegenue npeaukaToB CYIIECTBEHHO OOOTallaeT JOTUYECKUM SI3bIK.
Bo3HrkaeT BO3MOXKHOCTh 3alMCHIBATh HE TOJBKO YTBEPXKICHHS THIIA («TBAXKIBI
JIBAa — 4YEThIpE», HO M Pa3HOTO0 poja TOXKJECTBA, YpPaBHEHHS, HEPABEHCTBA.
[Ipenukatel MOTYT 3aBHCETh OT PA3HOTO YHCIA IEPEMEHHBIX: OBITh OIHO-
MECTHBIMHU (Hampumep, x > 0), AByXMECTHbIMU (Hampumep, Xy = )X), Tpex-
MECTHBIMU (Harpumep, «touka C JEKUT MEKIY TOUKaMu A U BY)...

Hcuncnenne mnpeaukaToB COAEPKUT JBE CHEHAIbHbIE KOHCTPYKIUHU
(onepaTophl), KOTOpbIE HA3bIBAIOTCS «KBAaHTOPbI». KBaHTOp BCEOOIIHOCTH
CXEMaTU3UPYET CYXKICHUE THUIA: <«JUII BCEX X BBIMOIHICTCS...», @ KBaHTOP
CYIIIECTBOBAHUS OTPAKAET CYXKJEHUWE THUMA: «CYIIECTBYET X, JII KOTOPOIO
BBITIOJIHSAETCA...». DopMaii3alivsi KBAaHTOPOB OCYIIECTBISIETCS MyTeM (DUKCAIUU
X CBOMCTB (HEKOTOPBIE M3 JTHUX 3aKOHOB MOTYT OBITH B3ATHI 32 AKCHOMBI
UCUUCJICHUS] TIPEAUKATOB). SI3BIK MPENIUKATOB TMO3BOJISIET BBIPA3UTH JIHOOYIO
MaTeMAaTUYECKYI0 MBICIb, HaMpuMep, (OopMali30BaTh TEOPEMY: <1 JIF0OOTO
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TPEYroJibHMKAa HaiJeTcs BIMCaHHasT B HETO OKPYXHOCTH» (HECKOJIBKO
He(OpMaIIbHOE «HAUIETCS CIIeAyeT TOHUMATh KaK «CYIIECTBYET) ).

[TomuepkHeM, 4TO IS CHEUUAIM3UPYIOMIMXCS HAa TMPUKIATHON JIMHIBH-
CTUKE KpaiiHEe BaKHO OCBOUTH HABBIKU MEPEBOJIA C «GKMBOT0» HAYYHOTO SI3bIKA Ha
dbopmanbHbiii. CI0KHOCTH B TOM, YTO MEXIy JIEKCEeMaMd H 000opoTaMu
€CTECTBEHHOI'O sI3bIKa W (POPMYJIAaMH HCUHCIICHUS TPEIUKATOB HE CYIIECTBYET
B3aMMHO-OJIHO3HAYHOTO COOTBETCTBUS. Kpome TOro, m ycTtHas, U NMUCbMEHHas
peub H300UIYIOT TpoOeaMu (IJUIMIICUCAMHU), KOTOPbIE HYXKHO BOCCTAHOBUT,
ayxe 3aTeM IMpU TOMOIIM CEMAaHTUYECKUX MpeoOpa3oBaHUN IPUBECTU
MPEJIOKEHNE K CTAHIAPTU3UPOBAHHOMY BULY.

OcTaHOBUMCS Ha JIBYX MpHUMEPaX, BbI3BIBAIOIIUX TPYIHOCTH Y CTYAEHTOB.
N3 mkoJIbHOTO Kypca U3BECTHO, YTO «HATYPAIBHOE YHCIIO SIBJISIETCS TPOCTHIM,
€CJIM OHO JIEJUTCS TOJBKO Ha ceOst 1 Ha eauHuIly». OCHOBHYIO MpoOIeMy Ipu
nepeBojic Ha (PopMabHBIN S3BIK MPECTABIIAECT YaCTUIIA «TOJIBKOY, ISl KOTOPOU
HET HEMOCpeACTBEHHOTO ¢dopmaabHOro Koppensta. [loaTomy ompesaeneHue
MPOCTOTO YKCJIAa HYXHO MOpeoOpa3oBaTh B TAaKOW BUJ: «UYUCIO P SBISIETCS
MPOCTBIM, €CJIM U3 TOr0, YTO OHO ACIUTCS HAa HEKOTOPOE YMCIIO A, CICHAYET,
yton = p wid n = 1». g popmanmzanmm xe MOTyYSHHOTO MPEII0KEHUS
YK€ TOCTaTOYHO UMILJIUKALMH.

OcHoBHasi TeopemMa apu(METUKHM COCTOMT B TOM, YTO BCAKOE HATY-
pallbHOE 4YHCJIO pa3jiaraercsi B IMPOU3BEACHUE CTEMNEHEW IPOCTHIX YHUCEN.
N3BecTHy0 mpoOieMy 371eCh MPEACTABISET TJ1aroyl «paszjaraThbCs», KOTOPBINA
0003HayaeT Npoliecc, TO €CTh HEKOTOPYIO TMHAMUKY. Ha camoM ke niene, peub
UJIET O PAaBEHCTBE, TO €CTh O CTATHKE. 10, YTO UUCIIO «pa3JIaracTcs», O3HAYAET,
YTO JUISI HETO «CYIIECTBYET PA3JIOKEHUE», IS 3alMCH YE€TO MCIOJb3YKOTCS
KBAHTOPHI CYILIECTBOBAHUSI.

B npenmecTByromeM HW3JI0XKEHUHM JIOTMKA ObUIa TMPEACTaBIICHA Kak
COBOKYITHOCTb BBIPaKEHMM (BBICKA3bIBAaHU) C 3aJJaHHBIMA Ha HUX CBSI3KAMH. ITO
MOYEPKUABAIO SI3BIKOBOM XapakTep JOTUKA. MOXXHO TOBOPUTH U O SI3BIKOBOM
acriekte MareMmatuku. [IpencraBum cebe BHaYalle CTaHIAPTHBIM MaTeMaTUYECKUN
TEKCT. DBOJIBIIYIO €ro 4acTh 3aHUMAKOT «TEOPEMBD» M HX «IOKa3aTEIbCTBA.
Kpome Toro, BcTpewaroTcs pa3HOOOpa3HbIE OTCTYIUIEHUS, KOMMEHTapHH,
UCTOPUUYECKUE IKCKYpPChl. CO CTOPOHBI MOXKET MOKA3aThCs, YTO MAaTEMATHUYECKUI
TEeKCT HaIlMCaH Ha €CTeCTBEHHOM (HalmoHaibHOM) si3bike. Ha camom ke pene,
SI3BIK MAaTEMAaTHUKH Ype3BbIYAWHO O€/eH (YTO HE CTOUT CUUTATh HEJOCTATKOM).
MHorue ero BBIpaKEHHS MOTYT OBITh 3aMEHEHbl 3HAaYyKaMH, IPEXKJE BCETO,
JIOTUYECKUMU. ECIM OCTaBUTH B CTOPOHE CJIOBA THUIIA «BCIIOMHHUMY, «PaccMOT-
pUM», «IIeperieM», «aajiee HaM MMOHAJ00UTCS..., 00ECTICUNBAOIIHE CBSI3HOCTh
TEKCTa, OCTaHETCS HEOOJBIIOE YHCIO0 YHCTO MaTEeMaTHUYeCKHUX TEPMHHOB.
CTaHOBUTCSL ACHO, YTO MATEMATUYECKHUM SI3bIK MOJYYa€TCSl IyTEM IOIMOJHEHUS
JIOTUYECKOTO SI3bIKa CIENUaIbHBIMUA JIEKCeMaMHu (TepMHUHAMH). 3a KaXIbIM
TEPMUHOM CTOUT CBOE€ MOHATHUE (KOTOPOMY OTBEYAET TO WJIM WHOE HAIJITHOE
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npeJcTaBlieHue, cBosi MHTyuIMs). CaMu ke 1o ce0e HOBbIE TEPMHUHBI HUYETO HE
3HauaT. CMBICH 3TUX TEPMHUHOB (COJIEpPKAHME COOTBETCTBYIOIIMX TOHSITHIN)
pacKpbIBaETCs, I KOoraa (GOpMYJIUPYETCS CUCTEMA aKCHOM, SIBJISFOILASCS TEK-
CTOM Ha MOJIYYEHHOM $I3bIKE, U 33]1aI0IAsl CBA3U MEXK]Ty YKa3aHHBIMH IMOHSATUSMHU.

3/1ech BO3HUKAET HEOOXOJUMOCTh OT JIMHTBUCTUYECKUX PACCMOTPEHUMN
BHOBb OOpaTUTbCA K JIOTUYECKHM, Mepeias Ha Oojee BBICOKUN YPOBEHb.
HanomunMm, 4TO B caMOM 0011IeM IIJIaHe, IJIaBHAs 3a/a4a JOTMKU — O0ECIeunBaTh
BBIBOJI HOBOro 3HaHus. Jljii 3TOro, COOCTBEHHO, M BBOAMTCA OTHOILIEHHUE
UMIUTMKATUBHOCTH (=). COOTBETCTBEHHO, MHOTHME 3aKOHBI I WMIUIMKALUA
(3aKOH KOCBEHHOT'O JI0Ka3aTeNIbCTBA, 3aKOH pa300pa CIydaeB U Jp.) MOJACIUPYIOT
T€ WM WHBIE CXEMBI PACCYKIEHUH. AHATM3UPYS JOKa3aTeIhCTBO KaKON-THOO
TEOPEMBL, Mbl YBUJHMM, YTO B HEM HCIIOJIb3YIOTCS YCTaHOBJICHHBIEC MPEX]IE
pe3ynbTaThl. Ho ananornyHas xapTtvHa HaOJMOaeTcs W JJIs ATHX — BCIIOMOTa-
TeNbHBIX — TeopeM. [Ipouecc penykuuu (cBeIeHUs) HOBBIX YTBEPKIACHUN K paHee
JOKa3aHHBIM HE MOKET ObITh OecKOHEUYHbIM. OH HEMPEMEHHO OCTaHABJIMBAETCH,
OpUYEM Ha TOJOXKEHHSIX B TMPUHIMIE HEAOKA3yeMbIX. OTH MOJOKEHUS
Ha3bIBAIOTCS «AaKCHMOMbD». HecMoTpss Ha CBOIO H3HAYAIBHOCTb, AKCHOMBI HE
00si3aHbl OBITH OYEBUAHBIMU. llepBoe mpencTaBieHHe 00 aKCHOMATHYECKOM
NOJXOJ€E IIKOJa JaeT Ha IMpUMEpPe TeOMETPHUH, XOTA 00 aKCMOMAaTUKE YUCIOBBIX
CUCTEM TaM HE TOBOPHUTCS. AHANOTHYHBIN A(P(HEKT MMeeT MECTO MpPU aHAIM3e
noHatui. Kaxnoe noHsTue packpslBaeTcs 4epe3 Apyrue, Te, B CBOK OYEPEb, —
yepe3 eme Kakue-to. [logoOHBI mporecc Takxke oOpbIBaeTcs, NpUYEM Ha
MOHATHUSX, KOTOPbIE HHU K KAaKUM JPYIMM PEIyLIUpOBaTh HEBO3MOXKHO. OJTHU
MOHSITUS XapaKTEPU3YIOTCS KaK «IIEPBUYHBICY.

Ha ceronmnst Bce pazienbl MareMaTHUKUd MUMEIOT aKCMOMAaTHYECKOE MOCTPO-
eHre. A caMy aKCHOMAaTH3alUIO CJEIyeT paccMaTpuBaTh KakK Pa3HOBUIHOCTD
dopmanuzanmu. B npuHLmMIe, akCHOMAaTUYECKU MOX0J] MPUMEHUM U K JIOTHKE.
B sTom citydyae Bompoc, YTO Takoe BBICKA3bIBAHUE «HA CAMOM JEJIE», CHUMAETCS
(4TO He 3ampeniaeT Kak-To €ro UCTOJIKOBBIBATH).

Marematuka B II€JIOM, pa3yMeeTcs, OTIMYAETCS OT CBOEH SI3BIKOBOM
unocracui. C TO3UIMI CEMUOTHKH, Yy BCSAKOIO SI3bIKa JOJDKHA OBITH Tak
Ha3bIBaemas «pedepeHianbtas GyHKIUI», TO €CTh CIIOCOOHOCTh YKa3bIBaTh Ha
HEKHe BellM (MMETh CBOI MpeIMEeTHYI0 001acTh). TeM caMbIM, BO3HUKAET
BOIMPOC: UTO SIBJSIETCS IpeaMeToM MareMaTuku? Korna ero 3ajaenis BUepaliHium
[IKOJIbHUKaM, B OTBET YacTO CIBIIIHWIIL: «YHCIa» (MPU 3TOM MHOTHE HE
OTJIMYAOT YHCEIT OT LIUGD).

HMeeT cMBICIT OTTOJIKHYTHCS OT CIEAYIOIMX NpuMepoB. BozbMmem mapy
CTaTel U3 reOMETPUUECKOr0 Te3aypyca:

1) OKpYHOCTb — 3TO T€OMETPUYECKOE MECTO TOYEK IUIOCKOCTH, PABHO-
YAANEHHBIX OT 33JaHHOW TOYKH, Ha3bIBAEMOW LIEHTPOM, Ha 33JJAHHOE HEHYJIEBOE
paccTosiHue, Ha3bIBAEMOE €€ PaJnyCoM;

2) OTPE30K — 3TO YacTh HPSIMOM, 3aKIIFOUEHHAss MEXIY IBYMs TOUYKaMHU
(Ha3bIBAEMBIMU €T0 KOHIIAMHU).
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Ha camom nene, BeIpaKeHHSI «T€OMETPUIECKOE MECTO TOYEK IIIOCKOCTID)
(ObITOBaBIIICE B CTAphIX YUYEOHHKAX) U «YaCTh» JOJKHBI OBITh 3aMEHEHBI
TEPMUHAMHU «MHOXECTBO» («IOJMHOKECTBOY): «OKPY>KHOCTh — 3TO MHOYKECTBO
TOYEK TUIOCKOCTH...», «OTpe30K — 3TO MOJMHOKECTBO MPSIMOK...». [Ipuxonurcs
TOBOPUTh U O PA3IMYHBIX UYMCIOBBIX MHOXKeCTBax. B anredpe 3amada oOHapy-
KSHMsI KOPHEH ypaBHEHHUS O3HAYAET, B JICHCTBUTEIILHOCTH, HAXOXKICHUE MHOXKE-
CTBa €ro KopHeil. B mo0OoM ciydae, MareMaTWKH UCIHOJIB3YIOT (WM TOJpa3y-
MEBAIOT) CJIOBO «MHOXKECTBOY». [[a M (MI0JI0TH UMEIOT JEN0 C pa3HOOOpa3HBIMU
MHOKECTBaMU: OyKB, CJIOB, TIPEIJIOKESHHA, TEKCTOB U T. JI.

CkazaHHO€ TOJBOJUT K MBICIH, YTO 0a30BBIM TOHATHEM B MaTEMaTHKE
SBIISIETCSI «MHOXECTBO». Kak HHM CTpaHHO, OCO3HAHO 3TO OBLIO JUIIb B KOHIIC
XIX Beka. Bo3Hukias Toraa «Teopusi MHOXKECTBY» HMHTEPECOBANACh, B MEPBYIO
ouepe/lb, CBOMCTBAMU OECKOHEYHBIX MHOXKECTB, KOTOPbIE JJIsi JIMHIBUCTHKU HE
XapakTepHbl. byydn IIEHTpaIbHBIM MOHSATHEM BCEH MaTEMaTHKH, «MHOYKECTBOY»
HE JOMyCKaeT MPsIMOTO ompeneieHus. J[iIs TOsICHEHWS MOXKHO TPHUOETHYTH
K CHHOHAMaM: «COBOKYITHOCTBY», «TPYIIa», «Habop» W T. M. B pycckom si3bike
CJIOBO «MHOKECTBOY» aCCOITMUPYETCS C HapeuneM «MHOTro». Ho He Hy»KHO qymarts,
YTO MHOKECTBO 00S13aTEJILHO JOJDKHO OBITh «OOJBIINMY». MHO0XKECTBO M MOXKET
COCTOSITh U W3 OJIHOTO DJIEMEHTa a, uTo 00o3Hayaercsa Tak: M = {a}. Eme Gomnee
NapaJoKCAIbHBIM SIBJISIETCSI TaK HA3bIBAEMOE «ITYCTOE€ MHOXKECTBO» (BOOOIE HE
coJieprKaliee >JIEMEHTOB), KOTOPOE B UCTOPUHM MATEeMAaTUKH HE Cpa3y MOITYUHIIO
«TIPaBO TPAKITAHCTBAY.

JIoCTaTOYHO JIETKO YCBAaMBAKOTCS CTYACHTAMHU CHIOCOOBI MOMYYCHHS] HOBBIX
MHOXECTB M3 cTapbix. l[Ipocreifime mogo0HbIE omepanud — OOBEIUHEHHUE,
nepeceyeHne — OJHOTUIIHBI C JIOTUYECKHMMH OTEpalvsiMi  KOHBIOHKIIUU |
TU3BIOHKINY. [[pUHIIMNIHATIEHO UHYIO TIPUPOY UMEET JEKApPTOBO MPOU3BEICHUE
JIByX MHOKECTB, COCTOSIIIIEE U3 MHOXKECTBA BCEX YMOPSIOUEHHBIX Map 3JI€MEHTOB
ATUX MHOXECTB. YToOpsjodeHHas mapa (a, b) dopManuzyeT H3HAYAIBHYIO
UHTYUITMIO O BO3MOXKHOCTH YIIOPSIOYUTH MHOXECTBO, COCTOSIIEE U3 JIBYX
3JIeMEHTOB — a W b. Eimie ¢ OoJblIMM TPYJOM BOCHPUHHUMAETCS CTYACHTaMU
KOHCTPYKITHST «MHO>KECTBA BCEX TIOJMHOXKECTB JJAHHOTO MHOXECTBa» (Tem Oolree,
YTO €€ MOYKHO UTEPUPOBATH).

OpHako CIOMIIKOM cMesoe oOpa3oBaHHE HOBBIX MHOXKECTB U3 CTapbIX
NPUBOAUT K TMapajgokcam. SBISSICH aHalOraMM YHCTO JIMHIBUCTHYECKOTO
«mmapajiokca JDKeIa», OHU JOJDKHBI MPEACTABIATh IS (PUIIOIOroB crenudu-
yeckuil wuHTepec. [IpeogoneHne mapajokcoB CleqyeT UCKaTh Ha IMYTH
aKCHOMAaTH3aINH TEOPHUH MHOKeCTB. Kak ObI TaM HM OBIJIO, ammmmapaT MHOXKECTB Ha
CETO/IHS BITOJTHE TIPUBBIYCH TSI MAaTEMATHKOB.

Wtak, MHOXecTBa 00pa3ylOT 4YTO-TO THIA CTPOUTEIBHOTO CHIPbS Mare-
MaTuku. Ho BcmoMorarenbHBIN MaTeprai HHTEPECEH, MPEXKIe BCETo, TeM, UTO U3
HETO MOXKET OBITh COOPYKEHO. DTO TMOABOAMWT K BOIPOCY: a YTO K€ SBIISETCS
IIEHTPAIbHBIM, HauboJee CoJep)KaTebHBIM O0BEKTOM B Maremartuke? YeTkuit
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OTBET Ha 3TOT BOMPOC BBIKPUCTAIUIM30BAJICA JIMIIb B IEPBOM MOJOBUHE XX BEKa:
OCHOBHBIMU OOBEKTaMHU H3YYEHHUS B MATEMATUKE SIBIISIFOTCS «MAaTEMAaTUYECKUE
CTpYKTYypb». [Ipexae ueM cTporo ompeneisTh MaTeMaTHUYeCKyl CTPYKTYpY,
KENaTeNbHO JaTh O HEW TmpeaBapuTenbHOe mpezacTaBieHne. Heobxomanmo
MOYEPKHYTh, YTO B OCHOBE KaXJOW MATEMaTHYECKOW CTPYKTYphI JICKUT
HEKOTOPOE MHOXECTBO, Ha (PyHIAMEHTE KOTOPOTO BO3BOASTCS JOIMOJIHUTEIbHbIC
KOHCTPYKIMH. YUTOOBI MOABECTH K €r0 YETKOMY OIPEACIICHUI0, UMEET CMBICI
NPUBECTH Psii MPUMEPOB. Pa3HOBUIHOCTHIO MaTEMaTHUECKUX SIBIISIIOTCS anredpa-
UYECKHE CTPYKTYPBI, TO €CTh MHOYKECTBA C 33JJAHHBIMHU Ha HUX alreOpandecKuMu
onepaluysaMi. ITO JIETKO BOCIPUHUMAETCS Ha TIPUMEpPax YUCIIOBBIX MHOXECTB C
NEUCTBUSIMU CJIOXKEHUS U YMHOXEHUS. Ellle OJTHUM Ba)KHBIM JISl JIMHTBUCTUKH
KJIACCOM MAaTEMaTUYECKUX CTPYKTYP BBICTYMAIOT YIOPSA0YEHHBIE MHOXKECTBA (TO
€CTh MHOXXECTBA C 33a/IaHHBIM Ha HEM «OTHOIIEHHEM NOpsaka»). CBsI3aHO 3TO
C TeM, YTO CUHTAKCHUUYECKYIO CTPYKTYPY MPEIOAKEHHS OTPAKAET TaK Ha3bIBAEMbIN
«JIPEBECHBIM TOPSJIOK». BO MHOTHX TMPWIOKEHUSX BO3HHKAET HEOOXOIAMMOCTH
KJIacCU(PUKAIMKM, APYTUMHU CJIOBaMM, pa3OMEHHs 3aJaHHOTO MHOXKECTBA Ha
MOTIAPHO HETIepeceKaromuecs: Kiacchl. HecaokHO MokazaTh, YTO 3a KaxIbIM
pa30MEeHNeM CTOUT «OTHOIIEHHWE SKBUBAICHTHOCTW» (IPUMEPOM KOTOPOIO
B (DUITOJIOTUH MOKET CITY>KUTh SIBICHUE CHHOHUMUH ).

Teopust oTHOIIEHUH (BKITFOYAIOIAs M3YYEHHUE YKAa3aHHBIX BBILIE Pa3HOBU/I-
HOCTEH) BXOAUT B HEOOXOJWMBIH MHHHUMYM 3HAaHMM TI0 MaTeMaTUKe IS
dbunonora. MoTtuBupyercss 3T0 U TeM, 4TO, corjacHo Coccropy, SI3bIK — 3TO
CHUCTeMa OTHOIICHHWH. B Teopurn MHOXKECTB OTHOIIEHHE (DopMau3yeTcss Kak
MOJAMHOXKECTBO JIEKapTOBa KBajpara (HEKOTOPOro MHO)KeCTBa). boiee oOmmM,
YeM OTHOIICHUE, SBIISETCS TMOHSATHE COOTBETCTBUS (MBICIMMOE KakK MOIMHO-
ECTBO JIEKapTOBA MPOU3BEIACHUS JIBYX Pa3IMYHbIX MHOXKECTB). BaXKHOCTH 3TOTO
MOHSITHUS JUISl JIMHTBUCTUKU COCTOMT B TOM, YTO COOTBETCTBUE IMPEACTABIISET
coboif Hanbonee 00IIy0 (abCTpakTHYI0) MOAENH TepeBoja. Jpyrum 4acTHBIM
CllydaeM  COOTBETCTBUSI  siBisierca  (QyHkuus (HambOosnee  ynorpeOumoe
MaTeMaTUYECKOE TTOHSTHE).

Hcnionb3ysi BBEJIEHHYIO TEPMUHOJIOTHIO, MOXHO J1aTh UTOTOBOE OMpEIEIie-
HUE MaTEMaTHYECKON CTPYKTYpbI: 3TO MHOXKECTBO C 3aJ][aHHBIM Ha HEM HaOOpOM
OTHOIIIEHUH U QYyHKIMA. MareMaTHdeckue CTPYKTYPbl MPEAOCTABIIAIOT IIIMPOKHE
BO3MOXHOCTU JJIsI MOJICIMPOBAHUS JTUHTBUCTUUECKUX (DEHOMEHOB, YTO OCYIIIe-
CTBJISIETCSI B CTPYKTYPHOM M MaTE€MaTUYECKOW JMHIBUCTUKE. OCHOBHBIE HJIEU
ATOr0 MOAXOJIa M3JIOXKEHBI, HampuMmep, B kHure : Pes3un M. M. CoBpeMeHHas
cTpykrypHas nuHreuctuka (IIlpodiemsl u metoasl). — M. : Hayka, 1977. — 263 c.

B 3akmtoueHue nogyepkHeM, YTO MPENo/IaBaHNe MaTEMATUKK Ha (PHITOJIOTH-
4ecKkoM (DaKkyJbTeTe JOJKHO OPUEHTHUPOBATHCA Ha ClEAyrONe (HaKTOPHI:
1) cyliecTBEHHYI0 MaTeMaTH3alvi0 TPUKIAJHON JIMHIBUCTUKH; 2) MPOHUKHO-
BEHUE UJCH COBPEMEHHOW JMHTBUCTHKU B MATEMaTHUYECKYIO JIOTUKY U TEOPHIO
MHO>keCTB. COOTBETCTBEHHO, HEJb3s JOIYCKaTh CHIKEHUS O00beMa U YpPOBHS
MpenoJjaBaHrs MaTEMAaTUKK Ha OTJICJICHUU TMPUKIIATHONU TUHTBUCTHUKHU.
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