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K YHTATEITIO

OpHaxabl KTO-TO PE30HHO 3aMETWUJI: Pa3BUTHE CO-
BPEMEHHOI MaTeMaTUKU 3aTPyIHSIETCSI HE CTOJBKO TeM,
YTO TSDKEJIO OCBOMTBCSI ¢ HOBBIMM HJIESIMM, CKOJIBKO TEM,
YTO HEJIETKO OTKAa3aThCsl OT cTapblX. OUeBUIHO, 3TO MOXHO
cKa3zaTb HE TOJbKO O MaTeMaTHKe, HO M O JII00OH apy-
roii HayKe, BKJIIOYasl JIOTHKY.

He tak maBHO TpaauiimoHHasi JOTMKa, COHHO IOYH-
BaBIllasl €CJIM HEe Ha OOBETIIABIIMX JlaBpaX, TO Ha CTpa-
HMIIaX MBUIBHBIX U YXKaCHO CKYYHBIX (pojiMaHTOB, ObLia
BHE3alMTHO M OeclepeMOoHHO TMoTpeBoxeHa. Hamumuch
CMeJIbYaKM, o0ypeBaeMble KPaMOJbHBIM XeJlaHUEM TOM-
BEPrHYTh TILATEIbHOIH PEBU3UM OCHOBHOMW JIOTMYECKUI
nHctpymMeHTapuid. LIITypM Jormyeckux TBEpIbIHb YBEH-
yajics ycriexoMm. Okazajloch, psii 0a3MCHBIX WA, TOMHU-
HUPYIOIIMX 1IeJIEBbIX OPMEHTUPOB M METOJOB JIOTMYEC-
KUX paccyXIeH!i1 ObUIM BO3MYTUTEJILHO HeBepHbI. B nmpa-
MaTHUYeCKOi OOpbOe 3a BOCCTAHOBJIEHUE aBTOpMUTETa CTa-
pasi JlorMka ObICTpO claja CBOM TMO3WIIMU, YCTYNUB Ha-
MOpy HOBAaTOPOB M TOTPEOHOCTSIM BpPEMEHHU.

A He cTpemuiics pacKkpbITh 3Ty ApamMy HACH BO BCeM
ee o0beMe, paBHO KaK He TpeTeHIOBaJl Ha TO, YTOOBI
npenaraemMasi KHUTa BbI3bIBajla BOCTOPT HEODUTOB U TeM
caMbIM, 0€3yCJIOBHO, OKa3biBajla CYIIIECTBEHHOE BIUSIHUE
Ha pOCT MHTepeca K Jioruke. TeM He MeHee Apama ecThb
JipaMa; OHa TIOy4YMTellbHa M HasujatenbHa. Ecmm oTka-
3aThCsl OT YTOMMTEJIBHOTO MOpPaJM3aTOpCTBa W OTAATH
MpeAnoUYTeHe MO3HABATEIbHON TOYYUTEIBHOCTH Hayd-
HBIX KOH(JIMKTOB, TO XXMBOOMUCAHUE X CITOCOOHO BOC-
TJIAMEHUTb MHTEpecC JaXe K caMbIM HEMHTEPECHBIM Be-
111aM, ToOYyHee, K TOMY, YTO KaxKeTcsl OObIIEHHOMY CO3Ha-
HUIO 0e3:KM3HEHHO-a0CTPaKTHBIM M MaJIOBpa3yMUTETbHbBIM.
Bor noueMy B Moeli KHUTEe YMTaTe]lb MO3HAKOMUTCS HE
TOJILKO C CHUMBOJaMu U (opMyaaMu JOTMKU, HO M C



TeMHU, KTO UX U300peTaj, UMM OIlepUpoBal U MpUAaBal
UM IIyOOKUI Hay4YHbBIA CMBICIL.

OTa KHUTa HamucaHa sl HeCHeLUaluCcTOB, UWHTEepe-
CYIOILIMXCS JIOTUKOM, €€ CBSI3SIMM C MaTeMaTUKOU U TeX-
Hukoil. IlomoOHass aBTOpcKasi MO3ULMS OOBSICHSIETCS
MpPOCTO: COBPEMEHHAs JIOTHKA, KOTOPYIO 4acTO Ha3blBa-
0T MaTeMaTU4eCcKOl, BO3HUKIIA M3 PELICHUSI JTOBOJHLHO
cneuuUYecKX 3aJad, Kacalolluxcsl YKPeraeHUs OCHOB
MaTeMaTUKU, a He M3 OECIUIOAHBIX IIONBITOK Hay4UTb
BCEX KEJAIOUIMX IPaBUJIbHO MBICIUTh M KpPacUBO pac-
CYyXIaTh.

A Oymy uckpeHHe paj, €ciyd JaHHasl KHHUIA ITOMO-
XKeT MOJIOJOMY YMTATell0 U €ro cTapliMM HacTaBHU-
KaM M3MEHUTb CBOE€ OTHOLIECHHE K IpeaMeTaM XOTsS U
abCTpakKTHBIM, HO BecbMa IIpaKTUYecKu Ioae3HbiM. C
9TOI 1Ie/IbI0 MHOII HE TOJIBKO MHOAPOOHO pa3bsICHSIETCS
To, 4TOo HpodeccuoHally IoKaxXeTcsa OaHaJbHBIM, HO U
MIpUMEHSIETCSl IPUEM MOBTOpa, T. €. HEKOTOPbIE BEIU pac-
CMaTpUBAIOTCSl IO HECKOJbKY pa3 W B Pa3HbIX KOHTEK-
crax. HanGonee mobo3HaTEIbHBIM IIpeajaraloTcs B KOH-
1€ pa3leioB YIpaxKHEHMSI, TO3BOJISIONIME TPOBEPUTH I10-
HUMaHMEe M3JaraeMoro Marepuaia U TPEHUPYIOLIUE JIO-
TUYECKYIO MaMSITh.

HMrak, yBaxkaeMblii unTaTeb, B JOOPHIA IyTh.

Kuees, 19 urona 1990 2
Kuee, 1 cenmsaopa 2004 .
KueelO, 30 urwna 2006 .
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IJIABA 1
Ob OIIMBKAX CTPEJIOYHHMKOB,
OTBETCTBEHHBIX PEIIEHMAX U JIOTUKE

Yem obopauueaemcs HepacmoponHocms CMpesOHHUKO8?
Ynpaenenue mexnuveckumu cucmemamu 0 nogvleHUs 3gh-
hexmusHocmuU NPUHUMAEMbIX peuleHU. Ymo cmoum 3a
(panuy3cKum ca08om «peae» U Kmo Aeasgemcs u3oopema-
menem kaongepa?  Peneiinvie ycmpoiicmea u noeuka.
Koe-umo o xomnvromepax u cucmemax cuucieHus. 06
aneebpe Konmakmuuix ueneil, /copoxce byse u eeo eéxaade
8 n02uveckyro Hayky.  Aemop memooa duaepamm.  Ilo-
Je3Hble c8edeHUss 0 meopuu MHoycecms.  Ynpaxchenus.

B crapbie BpemMeHa cKOpoOCTbh OBUXKEHUST 1MOE30B ObLIa
cMexoTBopHO Masa. [loaToMy cTpeloyHUMKM He OTauya-
JMch 0coboi pacToportHocThio. JIUIb B CHITy MCKITIOUM-
TEJIbHBIX OOCTOSITEILCTB OHU MOIJIM JIEMOHCTPUPOBATh PE3-
BOCTb U MPbITh  KayecTBa, MPUCYIIME B TOW WM WHOMU
Mepe BceMy KMBoMy. Yaille Bcero oTM KauyecTBa IMPOSIBIISI-
muck B HoBom CBete, T/1e B TIpepusiX MOLIATMBAIN WHACH-
1Bl ¥ OMYABIINE KOBOOM, HEOXKHMIAHHO MyTalOIINe TUIaHbI
CTPEJIOYHUKOB CBOMMU XYJIUTaHCKUMU BbIXoaKamu. YTo-
Obl He OBITh IOJIOCJOBHBIM, COIILTIOCH Ha paccKa3 yesloBe-
Ka, 3aCITy>KMBAOIIIETO MOJHOTO YUTATEIbCKOTO TOBEPHSI.

bbuto 310 OMMKe K Beuepy. «BedepHuil skcmpecc»
OCTaHOBMJICSI Y BOIOKauykM HaOpaTh Bojabl. [loib3ysich
ynoOHol Bo3MoxHOCThbiO, bo6 Tundon, «Akyna» oacoH
U uHaeel-MeTuc no npospully dIxoH bombiias Cobaka
MTHOBEHHO BJIE3JIM Ha MapoBO3 M IMOKa3aJIu MAIIMHUCTY
TPU KPYIJIBIX OTBEPCTUSI CBOMX KapMaHHBIX apTHJLIe-
puiickux opyauii. EcrecTBeHHO, 3TO MPOM3BEIO HAa Ma-
IIMHUCTa TaKO€ CUJIbHOE BIIEUaTIeHUE, YTO OH TYT XKe
BCKMHYJI 00€ PYKH BBEpX, KaK 3TO AeNal0T MPU BOCKIU-
aHuu: «Ja uro Bbl! BBITH TOrO He MoXeT!»

Her, yBaxkaeMble, Takoe BIIOJIHE MOXET ObITh. IloBepbTe
MOeMy CJIOBY, ObIBaeT M Xyxke. Harmpumep, HempocmaBImii-
cs1 TIOoCJIe BUEpAIIHETO BOMUSIHMS CTPEJIOUYHUK ITycKaeT, 6e30
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BCSIKOTO K TOMY MOHYXIEHMSI, MUALIUNCS CTPEJIO DKC-
Mpecc B TYNUK WIM HaBCTpedy TOBapHOMY. DJieMeHTap-
Has yhnpaBjeHUYecKasl 3ajaya peliaeTcss 3TUM IPOXBOC-
TOM CaMbIM JbSIBOJIbCKUM OOpa3oM.

OTKpPOBEHHO TOBOpSi, HU JJISI KOTO HE CEKPET, 4YTO
Jobasi cucteMa yrnpaBJIeHUS, BKIIOYasl yIpaBJieHUE Xe-
JIE3HOJOPOXXKHBIM TPAHCIIOPTOM, CO3[AETCSI C TEM, YTOOBI
CYILIECTBEHHO MOBBICUTH 3(PEKTUBHOCTb MTPUHUMAEMBIX
pelieHuii. PellleHue xxe  9TO Bcerma BbIOOP ONTUMAJIb-
HOTO IyTU ABMXKEHUSI K HamMedyeHHou lenu. HamexxHocTb
BbIOOpa 3aBUCUT OT HaJEXKHOCTU MPOTHO30B.

A eciu 6e3 mporHo3oB?

VBbI, Bac XJET nedajibHasl cynboa. PemieHusi, mpuHu-
MaeMble BCJIEMYI0 WJIM C OMOPOM Ha KaNpU3HYIO MHTYH-
LIMI0, YpeBaTbl CaMbIMU HEMPUSTHBIMU TTOCIEACTBUSIMU.
He Taxk nu?

DJIeMEHTapHBIN XXU3HEHHBIN OMBIT MOACKA3bIBACT: Ja,
NEVCTBUTEJbHO, 9TO UMEHHO TaK.

MoxeT 11 ObITh pellicHUE pEelIeHHEM BHE BbHIOOPOB
BApUAHTOB PEIIECHUS 3a1ay?

Becbma comHuTenbHO. Eciu pellleHne MOXHO CBECTH
K OJHO3HAYHOMY BBIOOpY HauOoJjiee ONTUMAaJIbHOIO Ba-
puaHTa, TO 3/IECh BOBCE HE TpeOyeTcs JUI0, TPUHUMAIO-
1ee peureHus. Takasl 3alaya pelraeTcs YMCTO TEXHUYEC-
KMMU CPeCTBaMU, HAIIpUMEP C TTOMOIIBIO KOMIBIOTEPA.
Ot nMua ke, MPUHUMAIOIIETO OTBETCTBEHHBIC PEIICHUS,
OXUIAIOT BIOOpa MMEHHO TOT/a, KOrla pelleHue HEb3s
CUMTATh IO KOHIIA OMHO3HAYHbIM. [lo MHEHUIO cnienuanm-
CTOB, CYILIECTBO MPUHSITHSI PEILIEHUI COCTOMT B TOM, UTO B
HEM JOJDKHBI 3aKIIIOYaTbCsl HECOM3MEPUMBIE BEJIVMYMHBI,
TpyAHO corjiacyeMble ¢akTopbl. [lomoOGHbIe yrpaBieHUec-
KM€ 32Ja4M HE IO CUJaM HE TOJbKO CTPEJOYHUKaM, HO
1 COBPEMEHHBIM 3JIEKTPOHHO-BBIMMCIUTEILHBIM MalllHAM.
Yto xe nmenath?

IIpexne Bcero He ciemyeT Bnaaath B neccumusM. He-
00XOIMMO TIONBITATLCSI PA3JEIUTL YITPABICHUECKUE 3adaun
Ha pyTMHHBIE U HETpUBUAJbHbIE. PyTUHHBIE 3aa4l MOTYT
MOJIEJIMPOBATLCSI MO 00pa3lly KOHCTPYMPYEMBIX MTPOCTBIX U
CJIOXKHBIX peJIeHbBIX ycTpoicTB. M3ydeHreM 3TUX YCTPOMCTB
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MBI ceifiuac U 3aiiMeMcsl, U IIyCTb CJIOBa <«PyTHHAa», «py-
TUHHOE» HE IIOBEPralT JII0OOO3HATEIHLHOIO YUTATEIST B
yHbIHKE. Bech oKyc B TOM, YTO MbI JOJDKHBI HAYYUTHCS
MMPOHUKATh TIIyOKe SIBICHUI, JIeXKallMX Ha MTOBEPXHOCTU
U pacKpallleHHBIX B CEPBIfl 1IBET IMOBCEAHEBHOCTH.

Haire morpyxeHue B cyTh Bellleil HaUHEM CO CJIOBa-
psl MHOCTpaHHBIX cJIoB. JIucrast ero, Mbl y3HaeM, 4TO CJIO-
BO «pelie» (ppaHILy3cKoro mnpoucxoxacHusi. OHo oOpa3o-
BaHO OT clloBa «relayer», 0003HAYAIOLLIETO CMEeHLUmb, 3ame-
Humos. Ho 5TO0 HamM Majo yto roBoput. Torma obpaTumcs
K TEXHUYECKHUM CIIOBApsIM U YYCOHUKAM.

B HayuHOM CcMBICHIE pelle  3TO YCTPOMCTBO IS Me-
XaHUYECKOTO, 3JICKTPUYECKOTO M APYroro yrmpaBlICHUS U
KOHTPOJISI 32 COOTBETCTBYIOIIMMU TEXHUYECKUMU CHUCTE-
mamu. CeromHsi HanOoJsiee pacHpOCTPaHECHHBIM THUIIOM
peeifHOro yCTPOMCTBA SIBIISIETCSI DJIEKTPOMArHUTHOE pelie,
COCTOSIIIIEE M3 PEIEHHOTro 3JeMEHTa C OBYMSI COCTO-
SIHUSIMM YCTOMYMBOTO PaBHOBECHUS] M TPYMIIbI BJIEKTPU-
YeCKMX KOHTAKTOB, KOTOPbIE 3aMbIKAIOTCSI MJIM pa3MbIKa-
IOTCSI TIPU U3MEHEHUM COCTOSIHUSI PEJICMTHOrO 3JeMEHTA.

Yto-TO 3aMBIKaeTCs M pa3MbIKAETCs, CMEHSIETCSI, 3a-
MeHsieTcsl. ba-a! Tak BOT OTKyla CIOBEYKO «pejie», CTaB-
11Iee TEPMUHOM, TOSIBUJIOCH B HallleM JieKcukoHe. CBouM
3HaUCHUEM OHO yKa3bIBacT Ha M3MEHECHMSI B COCTOSTHU-
SIX KaKOTO-TO TEXHUUYECKOTO YCTPOMCTBA. 3alIOMHUM 3TO
M TIOAeM Jajibllie, BIIMBIIMCH B3IJISIIOM B OOBEKT, Ha3bI-
BacMBII 31eKMPOMACHUMHbIM pene.

HMcropust 371eKTpOMarHUTHBIX pejie CBSI3aHa CO CTPO-
HUTEIIbCTBOM OOJBIINX KEJIE3HBIX IOPOT, HaJIeKHOCTh pa-
0OThI KOTOPBIX BO MHOTIOM 3aBHCHUT OT OBICTpOI IIepe-
Jayl COOOIICHMII Ha MalbHUE paccTostHus. Torma-to m
ObUIO OOHApPYXKEHO, YTO, 3aMbIKasi U pa3MbIKasl 3JCKTPU-
YECKYIO 1IeTTh, MOXHO BO30YX/IaThb MarHUTHBIC CUJIbI TIPH-
TSDKCHMSI. Y CTaHOBJICHHE 3Toro (akta HaBeJlO Ha MBICTb
HCITONIb30BaTh 3JICKTPOMATrHETU3M IS TIepeladyd Ccoo0-
IIIEHWI1 Ha OTPOMHBIC PACCTOSHUS 3a HUYTOXHO Majioe
Bpemsi. Ha ropusonre 3amasunn temerpad.

B mepBoit koHcTpyKImu TenerpadHasi cCTeMa COCTO-
sila U3 OaTapeu, IMPOBOMISIIEH 1IN, CUTHAJIBHOTO KiIIo4a

14



Cmpeaku komnacos TeAerpaghnblil KAIOW 3ambikaem

/—'\ _OMKAOHAIOMCH u pazMbiKaem uenb
e A - - 0
P T U=
A
— Tpuemnpit o 1
Lens Komnac 4 Lens
3(]'.'\lK.l!yﬂ?ﬂ 5 Pﬂ,‘iﬂ,’“l(a‘f}’ﬂlﬂ
- 1 L ——
—i[1]1} -

Teaerpachnan AunuA Tox arekmpoHoB

Puc. 1

u Komrmaca (puc. 1), KoTopblii pacnojarajicst 100 Ha,
1mbo moj TenerpadHbIM npoBogoM. Korga ko4 3amMbI-
KaJl 1Ielb, CTpeJiKa KoMIlaca OTKJIOHSUIAChb OT CBOETO
00bIYHOrO HampasieHus. [Ipyu pa3sMbIKaHUM LIEMU CTpei-
Ka BO3Bpalllajach B MCXOAHOE TojioxkeHue. Jlerko mora-
JaThbCsl, YTO TaKOM TaHEel] KOMMACHOW CTPEIKU MOT CIy-
XKUTh OCHOBOU pa3paboTKM Koja ISl TMepeaadyu coo0-
IICHWN.

Bpewms 1o, TeXxHUMKa pa3BUBajach, U BOT HACTYITUJI
3HaMEHATEJIbHbIII MOMEHT, KOTAa aMEpPUKAHCKUI XyT0X-
HuK u uzodbperarenab C. ®. b. Mopaze (1791 1872) npo-
JNIEMOHCTpUpOBal B TepBoii mojioBuHe XIX croneTust
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MPUEMHMK, Ha3BaHHBIN Ka0ngepom, U CUCTEMY CUTHAIM-
3alliM, U3BECTHYIO HbIHE KakK a30yka Mop3e.

Comioons @uunu bpusz Mopse pomuicst 27 ampenst
1791 r. B YapasrayHe (wrat Maccauycerc). Yumicsa B
HMenbckoM yHUBeEpcuTeTe, Tjie Mpociyllan Kypc JEKIni
o HOBOI Torma obGiactu (U3UKU  BJEKTpuuyecTBy. B
1811 r. otnpaBuics B AHIJIMIO, T€ M3y4as >KMBOIIUCH B
KoponeBckoit akamemuu xynoxecTB. BosBpaTuBiNCh B
1815 r. B AMepuKy, OH HamepeBaJjics MucaTh KapTUHbI Ha
HUCTOPUYECKUE U PEIMTMO3HBbIE TeMbl, OTHAKO HE Hallell
3aKa3YMKOB M 3aHSJICS MOPTPETHOM XuBonuchio. B 1824 r.
nocenuicsa B Hoto-Mopke, rae moiayuns 3aka3 Ha MOpT-
petr mapkuza M. K. ne Jlagaiiera (1757 1834), dpaHirys-
CKOT'O TOJUTUYECKOTo AesTeNlss M ydacTHUKa BoifHbl 3a
He3aBUcUMOCTh B CeBepHOil AMepHKe, COBEPIIIABIIETO B
9TO BpeMsl TOe3/Ky Mo AMepuKe.

B 1829 r. Mop3e BHOBb otnipaBuicsa B EBpomny, yTo-
Obl M3y4yaTb TBOPEHUSI CTapblx MacTepoB. OH Hamescs
MOJYYUThb 3aKa3 Ha HamMcaHUe MCTOPUYECKUX MaHHO IS
YyeThIpeX ellle MYCTYIOIIMX MaHeJel POTOHIbI B 3MaHUU
Kanutonus. B EBpone Mop3e mnpuliia B TOJIOBY MBICIb
HamucaTh KapTUHY, KOTopasl 3aMHTepecoBajia Obl aMepu-
KaHIIeB, HUKOIJa He BUICBIIMX IIEIEBPOB MUPOBOTO MC-
KycctBa. Tak mosiBMIach HanboJjiee M3BECTHasl €ro Kap-
THHa Toa Ha3BaHueM «l anepest JlyBpa», Ha 3amHeM ILIa-
He KOTOpoil M300pa’k€eHO B MUHUATIOPE CTOJBbKO IIIEICB-
POB, CKOJIbKO CMOIJIO BMECTUTh monoTHo. B 1832 r. Mop-
3¢ BEPHYJICS B AMEPUKY U IOJYYMJI MECTO Ipodeccopa
pucyHka u xuBonucu Hpio-HMopkckoro yHuBepcuTeTa.

Kak monarato uctopuku, MHTEpeC K JIEKTPUUYECTBY U
Teserpapuy Bo3HMK y Mop3e B To BpeMmsl, KOrjia OH BO3-
Bpawuaiucs u3 Epponbl. Ha OGopry cymHa 3aiiien pasroBop
00 ombITaXx M3BECTHOro aHriauiickoro ¢usuka Maiikia
®Dapanes (1791 1867) mo 3ieKTpoMarHeTU3MY «n3-
BJICYCHUIO MCKP U3 MarHuTa». Mop3e IpUIIUIO B TOJIOBY,
YTO COUYETaHME MCKP MOXHO MCIOJIb30BaTh KaK KOJ ISt
nepenayn coodiieHuii. Bo Bpemsi MecsiuHOTO TIJIaBaHMS
OH clieJlaJl HECKOJIbKO TpeIBapUTEIbHBIX YepTexeid, a
M0 MPUOBITUM B AMEPUKY MOCTPOMJI 3JIEKTPOMArHUTHBIN
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TenerpadHbii anmapar. B 1837 1. a1o n3o6peteHne ObLIO
npoaemMoHcTpupoBaHo B Hblo-MopkckoM yHMBepcuTeTe.
B 1838 r. Mop3e pa3pabotan cneumaibHbIil Kof (a30yKy
Mopze) u mocnan mepBoe TeaerpagHoe COOOIICHUE:
«Hyanel gena Bou, I'ocniogu!»

YMmep Mopze B Hoio-Mopke 2 ampenst 1872 rona.

Yem uHTEepecHa Mt Hac 3Ta a3zbyka Mopsze? Hmeer
JI1 OHa OTHOIIIEHHE K IMpobieMaM JIOTUKU?

Pazbepemcst ¢ aTMMUM Bompocamu, TNPUHSIB K CBelie-
HUIO, YTO a30yKa Mop3e Oblla B HEKOTOPOM CMBICTIE YeM-
TO COBEPIICHHO HOBBIM IO CPaBHEHUIO C JaBHO U3BECT-
HBIMU KOJIJaMU, OCHOBHOE Ha3Haue€HHE KOTOPbIX 3aKJtoya-
JIOCh B 3aCEKPEUYMBAHUM COOTBETCTBYIOIIMX COOOIIIEHUI.

[lepBbIMU CEKpEeTHBIMU KOIaMU OBbLIU KpUnmoepam-
Mot (TaitHomucn). Kerat, n3obpereHne TaitHBIX (G POB
CUYUTAJIOCh BeCbMa JOCTOMHBIM 3aHSITHEM IS (UIOCO-
¢oB u MareMaTukoB. Ilo-BuauMomy, yBiedeHue puio-
co(CTBYIOIIUX MYXel MCKYcCTBOM IIHUMpOBaHUS Ha-
CTOJIbKO YKOPEHUJIOCHh B Tpaauliuu (huiocopCcTBOBaHNS,
YTO 10 CUX TMOpP MHOTME C MCIYTOM MpPUCITYIINBAIOTCS
K BUTHUEBATbIM CJIOBECaM MarumcTpoB, 0akKajiaBpoB, HO-
LIEHTOB M mpodeccopoB. Haa co3zpanueM TalHBbIX 1up-
pOB TPYIOMJICS BbIAAIOIIMKICS aHIMIUKMCKUN durocod
®posHcuc bskon (1561 1626), nuuyHOCTL OoJiee 4YeM
3aragoyHas. Jlo cux mop eiie ObITYeT JiereHaa, YTo Mpo-
usBeneHust Y. Ilekcrmupa (1564 1616) mpuHamiexat
nepy bakona. JltobonbiTHO, He TpaBaa au? CBouM ycep-
IeM Ha MONpHIle TallHBIX IMGPOB TakKkKe OTIMYaICs
MU3BECTHBIN paHy3ckuii MatemaTuk PpaHcya Buer
(1540 1603), yucnuBIIMIICS IOpUCTOM TIpu ABope ['eH-
puxa IV (1553 1610). bemBumii ryrenor I'enpux Hapap-
pckuii, ctaBlIMi KatonukoM I'eHpuxom 1V, GiaaroBosun
K YYEHBIM U TMOOIIPSUT YYEHOCTb. 3aKOHHUK U MaTeMa-
TUK Buer 1eHuna sTo M cTapajicsl MOMOraTb KOpPOJIO
®paHiuy BceM, 4To ObLIO B ero cuiax. B Te npemyune
BpEMEHa KOpOJIM OCOOCHHO BBICOKO IIEHWJIM MacTepoB
mgpoBaHust. Ilouemy Obl HE MPEANONOXKUTb, YTO UMEH-
HO KMCKYCCTBO IIM(PPOBaHUS CIIOCOOCTBOBAJIO pa3padOTKe
HayaJl BJIeMEHTapHOI ajareOpbl MPUABOPHBIM IOPHUCTOM?
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XBana Buerty 3a To, 4YTO OH NMPUMEHMJI MpaBUIa YKc-
JIOBOI ajiredOpbl CBOMX IPEAIIECTBEHHUKOB K YpaBHEHM-
sIM, CBSI3BIBAIOIIMM KaKWe YTrOIHO BEJIWYMHbBI, KOTOpbIE
obo3HavyaMch UM OykBamu. C Tex Mop MaTeMaTU4YecKUi
aHaJIM3 CTAaHOBUTCS MPEUMYILIECTBEHHO aJre0pandyeckKum,
a CJIOBO «aHaJlU3» CTAHOBUTCSI CMHOHMMOM CJIOBa <«ajl-
redopa». AjirebpanyeckKuii Ko BO MHOIOM PacCEKpeTHJ
TaliHbl MaTEMaTUKU.

BMmecte ¢ nckycctBoM 1imgpoBaHus pa3BUBaIOCh UC-
KyccTBO kpunmoarnasusa (aeimdpoBku). Ho mMbl He cra-
HeM BHUKaTb B PEUENThl 3TOM 3araJoyHoOil KyXHHU U HE
OyneM TpeBOXMTh IMEPCOHAXKEH MHOroyBakaeMoil aHr-
muyaHku Aratbl Kpuctu (1890 1976) wim npyrux mac-
TEpOB JAECTEKTUBHOIO XaHpa. O0paTuMcsi K KOIMPOBaHUIO,
CBSI3aHHOMY € TMPOOJIeMOii Tiepenayn COOOIIeHU Mo JIM-
HUSIM CBSI3H.

B zagayy komupoBaHusi 1o TuUny a30yku Mopse He
BXONIUT 3aceKpeurBaHUe coolleHuid. [1aBHast 1e1b Takux
KOJIOB COCTOMT B OBICTpON M HaleXHOH Tepenaye coo0-
meHuil. Peanuzaiust mMocTaBlIeHHOMN 1€ OCYIIECTBISIET-
cs CIelMaJbHbIM KOIUPYIOIIMM YCTPONCTBOM, KOTOpOE
COITOCTaBJISIET CUMBOJIBI TIepeAaBaeMOro TeKCTa M OIpe-
JIeJICHHYI0 KOMOMHAIIUIO CUTHAJIOB, Ha3bIBAEMYIO KOJOM.
Koouposanue  2T0 omepaliusi epeBOIOB COOOIIEHUI B
Moc/eIoBaTeIbHOCTh cUTHaoB. OOpaTHasi orepanusi Ha-
3BIBACTCS 0eK0OUPOBAHUEM.

Kompl, ucronbaytolme aBa pasIuyHbIX 3JIEMEHTapHbBIX
curHaja (Hampumep, 2JIeKTPUYECKU UMITYyJbC U Tay3a),
Ha3bIBAIOTCST dgouuHbimMu. OOBIMHO 3TU CUTHAIBI 0003Ha-
YyaloTcsl MaTeMaTudeckuMu cuMBojamu 0 u 1. YkaszaH-
HBbIX CHMBOJIOB BIIOJIHE JTOCTATOYHO ISl KOAMPOBAHMSI
JII000ro MHOXECTBA COOOILECHUIA.

OcrtaHoBUMCS U TMopa3MbiciuM. MHTyunms moacka-
3BIBAET, UTO MEXIY JBOMYHBIMU KOIaMU U peleHBIMU
YCTpOMCTBaMu, pabOTaIOIIMMKM Ha MPUHLUIIE 080UYHOC-
mu (3aMKHYTO  Pa30MKHYTO), CYIIECTBYeT HEUYTO 00-
miee. B yeM ke 10 obluee 3akimouaerca? I[Ipubnuxkaer
JI1 HAC OTBET Ha MpeAbIAyLIMii BONpoc K TpobiemMam
JIOTUKU?
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G®.5. MOP3E M-

Puc. 2

IloBHUMaTeIbHEE paccMOTpUM Kaongep Mopse. Cxe-
Ma 3Toro kiordepa npeacraBieHa Ha puc. 2. Korma kmou
3aMKHYT, TOK, WAYIIMA MO LENU, HAMarHUYMBAET Cepacy-
HUK DJIEKTPOMArHuTa, KOTOPbIA MPUTATUBAET BHU3 SIKOPb
U3 MSTKOTrO Xene3a, co3iaBas lieqyoK. Korma kimou pa-
30MKHYT, CEpACYHUK pPa3MarHU4YMBAETCS U SIKOPb OTTSI-
ruBaeTcs oOpaTHO MPY>KMHKOM, M3IaBasi MPU 3TOM BHOBb
menyok. CooOleHus1 OObIYHO ITOCHIIAIOTCS B BUJE
MOCJIEeI0OBATEIbHOCTU TOYEK U THUPE.

CxeMa TpPOCTEHIIETO PEICHHOro YCTPOMCTBAa OUYEHbBb
MoXoXa Ha CXeMy IepBbIX TejnerpadgHbiXx cuctem. Pene
paboTaeT TOJIBKO KaK KIIIOY, 3aMbIKAIOIIUN W pa3MbIKalo-
WA 3JEKTPUYECKYIO 1IEMb, B KOTOPYIO BXOIAT OaTapes
U KJomndep, Oepylliuii SHEpru0 He U3 TejaerpadHoOil u-
HUM, a OT MECTHOTO MCTOYHUKA MUTAHUSI.

Takum 00pa3oMm, 3JIEKTPUUECKOE PESie COCTOUT U3 DJIEK-
TPOMAarHuTa M SIKOpsi, Ha KOTOPOM 3aKpeIlJIEHbl MOIBUX-
Hble KOHTaKThl. Pejie Takke BKIIOYaeT B ceOsl M HEIOMI-
BUXKHBIE KOHTAKTBI, TPUKACasICh K KOTOPbIM TOABUXKHbBIE
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KOHTaKTbhl MOTYT 3aMbIKaTb 1IeTb. Korga yepe3 KaTylliKy
9JIEKTPOMarHuTa IPOXOAUT 3JEKTPUYECKUI TOK, SKOPb
MPUTATUBAETCS K 2JIEKTPOMAarHuTy. YTo mpu sTOM mpo-
HWCXOOUT B CTPYKTYpe pejieiiHOro ycrpoiictsa?

OpHa rpyrnmna TOABUXKHBIX KOHTAaKTOB OTXOIMUT OT
COOTBETCTBYIOIIMX HETOIBUXKHBIX KOHTaKTOB, pa3MbIKast
TeM cambiM lienb. OMHOBpEMEHHO Apyras Tpymnia Ioj-
BUJKHBIX KOHTaKTOB COMPUKACAETCI C COOTBETCTBYIOIIM -
MU HEMOIBWXHBIMM KOHTAKTaMU, 3aMbIKasl 1I€Mb.

B 30-e rr. XX B. penie U Apyrue COCTaBHbIC YacTU Te-
JnerpaHoii U TeneOHHON TEXHUKM ObLUIM HpPUMEHEHBI
JUISL CO3JIaHUSI CJIOXKHOTO BBIYMCIIMTEIBHOIO YCTPOWCTBA,
KOTOpPOE MOIJIO CKJIaJblBaTh, BBIYMTATh, YMHOXAaTb U JI€-
JIUTh KOMIIJIEKCHBIE YUCIa.

CyllleCTBEHHBbIM 11IaTOM B TMOBBIIIEHUU CKOPOCTHU
BBIUMCJIUTEIBHBIX MalllMH OBbLJIO CO3JaHUE Cpa3y BCKOPE
nocjie 2-ii MUPOBOI BOMHBLI BHIUMCIUTEILHON MalllMHBI
Ha DJIEKTPOHHBIX JaMIax, a 3aTeM IOCJIeI0BaJl HOBBII
WMITYJIbC, KOTJa BMECTO JIaMIT CTaJId TIPUMEHSITBCS TpaH-
3UCTOPBI.

TpaH3ucTopbl cHpaBelIMBO CUUTAIOTCI HEPBHBIMU
KJIETKaMU COBPEMEHHBIX KOMMbIOTEPOB. CTOJIb BBICOKYIO
OLIEHKY OHM 3aCJIy>KUJM OJjlaromapsi CBOeMy OBbICTpOIeii-
CTBUIO M HAJCXHOCTU. bJIOKUpys M Tmportyckasi TOK, OHU
JTAIOT BO3MOXHOCTb JIOTUYECKMM CXeMaM KOMIIbIOTEPOB
paboTaTb B ABOMYHOI CHCTEME 1 (BxmoueHnue) u 0
(BeIKTIOUEHUME). Ha sToli cucteme ocHoBaHa 0OpaboTKa
nHbOpMall BO BCEX COBPEMEHHBIX KOMIBIOTEPAX.

['epmaHuMeBbIe KpUCTAJIBI BEJIMYMHON ¢ OyJIaBOUHYIO
TOJIOBKY MOMOIJIM 3JIEKTPOHUKE HayaTh JIBUXKEHUE B CTO-
POHY BCe YyCWJIMBAIOLIEHCS MWHMATIOpU3ALUU. DTO TO-
3BOJISJIO KOHCTPYKTOpPaM YMEHbIIATh radapuThl MalllliH
U BHEIPSATh DJEKTPOHHO-BBIYMCIUTEIbHYIO TEXHUKY B
paHee HENOCTYIHbIE U Hee OOJIaCTH.

XoTs1 U300peTeHrEe TpaH3UCTOpa ObLIO BbIAAIOIIUM-
Ccsl HayYHbIM JIOCTMKEHUEM, OH HE cpa3y ObLT OCBOEH
MPOMBIIIVIEHHOCTbIO U PBIHKOM. TpyIHOCTU B €ro mnpo-
WU3BOJICTBE MPUBOAWIN K BBICOKOWM IIeHE MpPOoayKTa. Tojb-
KO K cepenuHe 50-X IT. CTOUMOCTb TPAH3UCTOPOB PE3KO
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CHU3WJIACh, YEMY CITOCOOCTBOBAJIO WX M3TOTOBJICHUE U3
KPEMHUSL.

Crenyroiuii 6apbep, KOTOPBIN Mpeoaosiena 3J1eKTpo-
HUKa, CBSI3aH ObLI C TEM, YTO TPaH3UCTOPbI, KaK U DJIEK-
TPOHHBIE JIaMIbl, MPUXOIMUJIOCh BPYYHYIO COCAUHSITH U
npumauBaTh. PenieHre nmpoOaeMbl TPUIIUIO TOTa, KOraa
CTaJIO SICHO: PE3UCTOpbl (COMPOTUBICHUSI) U KOHJIEHCA-
TOPbl MOXHO JIeJlaTh W3 TOTO K€ MOJYIPOBOIHUKOBOTO
MaTepuayia, YTo U TPaH3UCTOPBI, a BCE KOMITOHEHTHI M3-
roTaBJINBaTh HAa OJHOU M TOW XK€ TMOJYIMPOBOJHUKOBOW
ocHoBe. Tak ObLIa 3ajl0keHa MaTepuasibHasl 6a3a co3ia-
HUST 3HAMEHUTBIX MHTErpaJbHbIX cXeM. KpeMHUeEBbI Kpu-
CTaJUl CTajJl paccMaTpuBaTbes Kak crienuuieckoe «iud-
PpOBOE» YCTPOICTBO, KOTOPOE pearnupyeT Ha WH(OpMaIUIO,
MepeaaBacMyl0 TOJIBKO B BHMJIE TBOWMYHBIX Pa3psiioOB.

B 1962 r. nBe amepuKkaHckue (UpMbl HayaIl MaccoBOE
MPOU3BOICTBO MHTETPAIBHBIX CXEM, BCKOPE MPO3BaHHbBIX Yli-
namu (aHrI. chip wenka). «MUKpOUMTT», UM MUKPO-
MpOoLIECCOpP,  TO KPOILIEYHOE BBIYMCIUTEIBHOE YCTPOW-
CTBO, BBITPABUPOBAHHOE Ha IMOBEPXHOCTH KPEMHHUEBOTO
Kpuctajia. Pabortoil «MuKpourmna» yrpaBisiiOT JIEKTPU-
YECKUE MMITYJIbChI, KOTOPbIE OTKPBIBAIOT U 3alUpPaIOT €ro
LIETIM TBHICSTYM U JaXKe MUJUIMOHBI pa3 B cekyHay. Kaxmoe
OTKpbIBaHUE WM 3allUpaHuE MPEICTaBisIeT coOOl enu-
HULY uHdopMalLuu, 3aKoaupoBaHHyo B Buae 1 wmm 0.

ABTOMAaTHM3alMsI MPOU3BOACTBEHHBIX ITPOILIECCOB SIB-
JISIETCS BEOyllell TCHACHIMEH B Pa3BUTUN COBPEMCEHHOM
TEXHUKU. DoJblilyto posib B 3TOM pPa3BUTUU UTPAIOT pe-
JieriHble ycTporicTBa. Ellle coBceM HEJaBHO OHM MCITOJIb-
30BaJIMCh JIIIb B Y3KOW obOsiactu TexHUuKU. [Ipexne Bce-
ro 9TO Kacajochb LEHTpaanu3alui U OJIOKUPOBKU Ha Xe-
JIE3HOJOPOXKHOM TpPaHCMOPTE, a TakXKe TeJerpadHbIX U
TelleQOHHBIX cTaHLU. B ocHOBe IOJOOHON TEXHUKU
JIeXXaJld KOHTaKTHbIE peJieiiHble 37eMeHThl. Bo BTOpoii
MoJIOBUHE XX B. MOJYYWJIM IIAPOKOE MPUMEHEHUE pe-
JIEiHbIE YCTPOMCTBAa, OCHOBaHHBbIE Ha OECKOHTaKTHBIX
peleliHbIX 3JieMeHTaX. Pa3BuTHe 3J€KTpOHHO-BBIUMCIIN-
TEJbHBIX MaIlIMH Pebe(HO BBIIEIUIO Ty POJib, KOTOPYIO
UTPAIOT peJIeiHbIE YCTPOWCTBA B COBPEMEHHON TEXHMKE.
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C ToukM 3peHust OBICTPONEUCTBUS pejIciiHbIe YCTPOICTBa
9TUX MalllMH HauboJjiee COBEPIIEHHBI.

CeronHsi pefieiiHble YCTpOCTBa coiepXaT KOJoccalb-
HOE€ KOJIMYECTBO 3JIEMEHTOB. [l03TOMY WHTYUTHUBHBIE
METOIbI X TEXHOJIOTMYECKOT0 OOBENMHEHUSI COBEPILIEHHO
HenpurogHbl. Kak ObITh B 3TOM ciydae?

CniaceHue ciefyeT McKaTb B MaTeMaTUKe M JIOTHKE.
ITouemy?

CrenaeM 2KcKypc B McTopuio. MeToasl MaTeMaTuyec-
KOIo MCCJIEAOBaHUST PEJICHHBIX YCTPONCTB MOSIBUINCH CPaB-
HUTEJbHO HelaBHO. OJHUM U3 MEPBbIX BaXKHbI BKJIaA B
9Ty 00JIaCTh HayKW clejia]l aMepUKaHCKU ydeHblid Kiton
Oneyn IllenHnon (1916 2001) cBoeil craTbeil, omydauKO-
BaHHOi B 1938 1. OH mocTpoun ucuucaenue («uc4ucie-
Hue»  MeTadopa, MO0 MATEMATUKU-TEOPETUKA HE 3aHU-
MaloTcsl KaJIbKYJISIIMEi), OCHOBAaHHOE Ha psiie MOCTYJIaToB,
KOTOpBIE OMMCHIBAIOT OCHOBHBIE MJIEW TEOPUU PEICHHBIX
uerneii. Kpome Toro, 6pU10 MoKa3aHo, 4TO 3TO MCYMCICHUE
BBITEKAET U3 HEKOTOPBIX JIEMEHTAPHBIX IS JIOTUKU, HO
MOKa HE JUIsi Hac TIOJIOXXKEHUI WCYMCIIEHUST BbICKa3bIBa-
HUIA, KOTOpOoe 00sI3aHO CBOMM MPOMCXOXIECHUEM airedpe
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JIOTMKHU, pa3padoraHHo B XIX cTojleTuu aHMIMYaHUHOM
Ixxopmkem bynem (1815 1864).

Tpymamu IlleHHoHa W APYrUX YYEHbIX ObLT 3aJI0XKEH
(byHIAMEHT JIOTMYECKOTo CUHTEe3a peJeHHBbIX YCTPOMCTB.
Panee e mHTepecHble pelieliHbIE YCTpONCTBA MPOEKTU-
pOBaJICh U CTPOMJIUCh HE Ha OCHOBE XOpOIIIO pa3pabdo-
TaHHOU TeopuHu, a Giarogapsi TEXHUYECKOW CMEKaJIKe Ta-
JIAHTJIMBBIX MHXXEHEPOB M YYEHBIX.

Hy a Tteneppr mosesHo 3alOMHUTH cieaylollee: Mpo-
OsieMa peleHBIX YCTPOMCTB HE SIBJISIETCSI YHMCTO TEXHMU-
YecKoil MmpobieMoii.

Kak aT0 moHuMatb?  yIUMBUTCSI YWUTATEINb.

A otHOAbL He oroBopuJics. Bce neno B Tom, yTo oc-
HOBHasi OYHKIIMST PEICHBIX YCTPOIMCTB COCTOMT B OKa-
3aHMU TIOMOIIM YeJIOBEKY, KOTOPBI HOJKEH OBICTPO
MPUHKUMATb OTBETCTBEHHBIC pellieHUsI. A OTBETCTBEHHbIE
pelieHusI  Belllb HEelIyTOYHasl.

OnHO M3 TEPBBIX pesieifHbIX YCTPONCTB, MCIOIb3YyeMOe
JUISI CUTHAJIM3AIMU U OJIOKUPOBKM Ha KeJIE3HBIX JOporax,
HE TOJIbKO TMOBBICUJIO CKOPOCTh IBUXKEHMS MOE3I0B, HO U
IMOMOIJIO M30eXaTb MHOIMX aBapuii, KOTOpble ObUIM Obl
HEU30eXHBI NpU padoTe CTPEIOYHUKA B YCIOBUSIX OOJIb-
110 MHTEHCUBHOCTU JBVKEHUST M HAJIMYUST CJIOXKHBIX TIe-
peceueHuil Kele3HOMOPOXKHbBIX MyTeil. CeromHsi yeloBeK
HMIMeeT 3HaUMTeNIbHbIE BO3MOXHOCTH JUISI PEIICHUsT TAKOTO
pona 3amay Onaromapsli pejieiiHbIM YCTpOHCTBaM B BHJC
M (PPOBBIX JEKTPOHHO-BBIUUCIUTEIBHBIX MaIlIiH.

Kak u Onaromapst yeMy OeHCTBYIOT IMOAOOHBIE Ma-
IIWHBI?

[lepBble MalllMHBI 3TOro ceMelicTBa JEHCTBOBAIM TIPU
TOMOIIM MHCTPYKIIMI, BBOAMMBIX ITOCJIEIOBATEIbHO C MC-
MOJIL30BAaHUEM JIJIMHHON nepghopuposannoil (natT. perforare
npobypaeausame; nepdopaiysi — cUCTeMa OTBEpCTUM Ha
OyMaXKHOM JIEHTEe WJIM JIMCTe KapTOHA, PacHoOJIOKEHHE KO-
TOPBIX COOTBETCTBYET KONy 3alucbiBaeMoil MHMopMaImu
JUIST BBOa €€ B LIM(PPOBYIO BBIUUCIUTEIBHYIO MAIIUHY)
OyMakHOI JIEHTBbI. 3aKOAMpPOBaHHasI Ha 3TOM JIEHTE MPO-
rpaMma TMpeanuchiBaia, Hal KaKMMU YHCIaMM U B Ka-
KOl TMoc/efoBaTeIbHOCTU HYKHO BBIMIOJHSITH OIEpallvu.
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CTAHOK KAKKAPA




4. BIBBUAXK

4

Mnes nepdopaiiiy mpu cBoeM 3apOoXIECHWU HE MMesa
HUYEro OOIIErO0 C MEXaHWYECKUMMM BBIUMCIUTEIbHBIMU
yctpoiictBamu. Boo0biiie-To Hago 3aMeTUTh, YTO MHOTHE U3
YCTPOICTB, KOTOpbIE BIIEPBbIE MCIOIb30BAIUCH JUISI BBOJA
W BBbIBOJIA JaHHBIX, ObLIM WU300pETEHBI 3a70JITO 0 IOSIB-
JIEHWSI KOMITbIOTEPOB. ApKUM MpUMepoM ciyxkaT nepdo-
Kaptbl, npuMeHsaBrecs eme B XVIII cronetus nna as-
TOMaTU3allMd TKAIKOro Mpou3BoAcTBa. Eciu roBopuTh
0oJiee TOYHO, TO BCE HAYAJIOCh C KCIEPUMEHTOB MO YCO-
BEPILIEHCTBOBAHUIO MEXaHU3MOB, YIPABJISIIOIIMX TKALKUM
CTaHKOM TIpU TTOMOILLIU TiepdopallMOHHOM JIEHTHI, Tepgo-
PALIMOHHBIX KapT WJIM JIepeBSIHHbIX OapabaHoB. Bo Bcex
TpeX cUCTeMaxX HUTh IMOJAHMMAaJach U OIlycKajlach B
COOTBETCTBUM C HAJIMYMEM WJIM OTCYTCTBUEM OTBEPCTUIA,
Oylarozmapsi 4eMy co3JaBaJicsl XKeJlaeMblil PUCYHOK TKaHU.
B 1804 r. dpanmysckuii nmxeHep Koszedp Mapu Kaxk-
kap (1752 1834) mocTpous MOJHOCTbIO aBTOMAaTH-
3UPOBAHHbBIN CTAHOK, CITOCOOHBIN BOCIIPOU3BOAUTD CJIOXK-
Helimue y3opbl. PaboTa cTraHKa MmporpaMMHpoBaiach
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kononoit nepgokapt. Ilepexonss K HOBOMY PUCYHKY, OIle-
paTop 3aMeHsUl OHY Kojiomy nepdokapT Ipyroi.

BbI3BaB HacCTOSIIIYIO PEBOJIOLIMIO B TKAIIKOM ITPOM3-
BOJICTBE, HOBBII CTAaHOK ChITpajJl BaXXHYIO POJb MPHU CO-
3MaHUM TMPOTrpaMM JUISl DJIEKTPOHHO-BBIYMCIUTENbHBIX
MallliH. DTOMY MpEeAIecTBOBaIN pa3paboTKi aHTIMICKO-
ro mateMatuka XIX B. Yapawza baooumka (1791 1871),
KOTOpPBII pelIni Bocmojib3oBaThesl nepdokapramu 2Kak-
Kapa I TporpaMMHUpOBaHMsI IapoBOrO MeXaHU3Ma,
Ha3BaHHOTO Axasumuueckoti mawurno. OJHAKO TOIJTUH-
HBbIM OTILIOM COBPEMEHHOI KOMIIbIOTEpHOI MepdoKapThl
SIBJISIETCSI aMEpUKAHCKUI M300peTaTesib W TPeANpUHU-
matenb ['epman Xosuteput, kotopblii B 1890 r. pazpabo-
TajJl cUCTeMy TaOyJsiuu repgoKapT, UCIOJb3yeMbIX IS
00paboOTKM JaHHBIX MO Tepenucu HacejeHus: CoelnHeH-
Hbix [tatoB Amepuku. I[lo3gHee OH OCHOBaj KoMIla-
HUIO MO MPOU3BOACTBY TaOYJISLIMOHHBIX MalliH. Co Bpe-
MEHEM 3Ta KOMITaHUS, CIMBIIUCH C HECKOJbKUMU IpPYy-
MMM pUpMaMu, MpeBpaTUiach B TUTAaHTa COBPEMEHHOM
KOMITBIOTEpHON MHIYCTpUU B 3HAMEHUTYIO Ha BEChb
mup Kopropauio MUBM (IBM).

TpaguuuonHass nepdokKapTa IpeAcTaBisia cOOO
MOPSIMOYTOJIBHUK M3 AOBOJBHO XecTKoit oymaru. MHdbop-
Malsl (pukcrupoBajach Ha KapTe B BUIEC HEOOJBIINX OT-
BEpPCTUIA, KOTOpbIE pacrojiarajuch B CTPOKU U CTOJIOIIBI.

IlepBoit poOKkoli anbTepHAaTUBOI IepdoKkapTaM cTaja
nepdopanonHas oymaxHas jeHTa. [IpeumyiiecTBo aToi
JIEHTBI 3aKJ0YajJoch B TOM, UTO 3aKOAMPOBAHHBIE NaH-
HbI€ 3alMChIBAJIMCh Ha HETMpPEepbIBHBIN HocuTelb. OqHAKO
1 OymaxkHasl JIeHTa MMeJla Cepbe3Hble HEIOCTaTKM, IJIaB-
HBIM M3 KOTOPBIX ObUI TOT, YTO OHa pBaJlach, OCOOCHHO
MpY BBICOKOM CKOPOCTU CUUTHIBAHUS TaHHBIX.

bonbimM moAcropbeM B pellleHUWU HEJNerKux 3amay
10 BBOJY-BBIBOAY JaHHBIX SIBUJACh MarHUTHAasl JICHTA,
MPUMEHSIBIIIAsICSI paHee B HEKOTOPBIX KaJbKYJISITOpax IO
cozmaHusl 1MdpoBoro Kommbiotepa. IlpaBma, Halmch
peTporpanbl, ycoMHUBIIMECSI B 3 (PEKTUBHOCTH MarHUT-
HbIX JeHT. OHM yKa3blBaJu Ha TO, YTO MpPOBEpKa Mar-
HUTHOMI JIEHTbI TpeOyeT CIelMaJbHON amIapaTypbl, TOTIa
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Kak nepdokapTbl MOXKHO MPOBEPsITh BpyuHYI0. Bripouewm,
Ha 3TO YHBLJIOE BOpYaHWE TOPCTKM 3aMILEIbIX KOHCEp-
BaTOPOB MaJio KTO oOpalan BHUMaHWe. HaydHo-TexHU-
YecKuii Tporpecc Hapactai, u K cepeauHe 50-x rr. XX B.
CMEUUATNCTBI YK€ BIUIOTHYIO 3aHUMAaUCh pa3paboTKoOi
MarHUTHBIX JMCKOB IS XpaHeHUsl mHpopManuu. Kom-
MbIOTEp CTAHOBUJICSI Bce Oojiee U Oosiee «3aayMUMBBIM».

CrenyiolnM 1IaroM B «OIYyIIEBACHUN» MAalllUHbI ObLIT
111ar, CBSI3aHHBIN C MPUHSITUEM MAILMHOU CaMOCTOSITENb-
HbIX peleHuit. s aToro He0o6XoaMMO OBLIO 3aCTaBUTh
MalllMHY BO3BpalllaTbcsl K 0ojiee paHHEW 4acTh Mporpam-
Mbl WJIW UCIOJb30BaTh BCIOMOTATEIbHYIO JIEHTY JJIsI
MOMOILIM B BBIYMCIICHUSIX.

MoXHO 1 3aCTaBUTh OE3MYLIHYIO MAIlIMHY MPUHSITh
peleHne, a 3aTeM ACeiCTBOBAaTb Ha OCHOBE 3TOTO pellle-
Hus?

MoxHo, HO [UISI 3TOro e¢ Halo 3alporpaMMHpPOBaTh
COOTBETCTBYIOIIMM 00pa3zoM. K coxkaneHuro, OymakHas JieH-
Ta CYIICCTBEHHO OTrpaHMYMBAacT BO3MOXHOCTH IPOrpaM-
MUPOBAHUSI U, CJIENOBATEIbHO, CYy’KMBACT JAMAIa30H pelle-
HUIi, MpUHUMAaeMbIX MaluuHoi. [ToTpeboBaioch N3MEHUTh
MalllMHHYIO MaMsTb, 4TOo U ObLIO caeidaHo J[>koHoMm
(Morannom) ¢don Heiimanom (1903 1951), omHum wu3
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caMbIX OJecTaimMx yMoB XX CTOJIETHSI, KPYI WHTEPECOB
KOTOPOTro BKJIIOYAL: aHAJIM3 MPOOJIEM TEOPUM MHOXECTB U
MaTeMaTU4YeCKON JIOTMKM, BOMPOCHl KBAHTOBOM MEXaHUKWU
W CTATUCTUYECKOW (DU3UKU, TEOPUU aBTOMATOB U BBIYMC-
JIUTEJIBHOW TEXHWKU, DPKOHOMUYECKOW HAYKU U COLIMOJIO-
ruu. HeiiMaH mpemtoxwi BBOOUTh MPOrpaMMy HE Ha OT-
JIEJIbHYI0 OyMaXKHYIO JIEHTY, a MpsIMO B MaMsTh MalllMHBbI,
yemy OJIaroNpusSITCTBOBAJI caM MPUHIUIT (PYHKIIMOHUPOBA-
HUS DJIEKTPOHHO-BBIMMCIUTENBHBIX MAalllMH, TAC Kaxias
M@dpa Tak Ha3bIBAEMOrO JBOMYHOIO YMCiia OTOOpaxaiach
HaMarHMYMBAaHUEM MAaJIEHBKOTO MarHWTHOTO CEpACYHUKA.
[TamMATh BBIMUCIUTENBHON MaIlIMHBI COCTOMT W3 TPYIN Ta-
KUX CEPIEYHUKOB, C IMOMOIIBIO KOTOPbIX OHa MOXET 3aIlo-
MMWHATb COTHU U THICSYM JBOWYHBIX YMCEJl, YBEJIUUMBAs
TEM CaMbIM BO3MOXKHOCTU TMPUHSITUSI CAMOCTOSITENIbHBIX pe-
wmeHuit. Ilocnemyromuii TeXHOIOMMYECKUI Mporpecc mpu-
BEJl K PE3KOMY YBEJIMUEHUIO OO0beMa MalllMHHOW MaMsITy,
YTO TTO3BOJIMJIO TIEPEUTH K PELIEHUIO O0Jiee CIOXHBIX 3a-
Jla4, CBSI3aHHBIX C MPUHSITUEM PEIICHUII B HEOPIMHAPHBIX
cutyauusx. [locnenHee mig Hac Hambosiee 3HAYNMO.

Hame Bpemsi mo nmpaBy MoxXeT ObITb Ha3BaHO BpeMe-
HEM KOMITBIOTEpHOU peBomonru. OIHAKO KOMITBIOTEPHI
CO3JAI0TCS HE paJii HUX CaMUX, a JUISl pElIeHUs KU3HEH-
HO BaXXHBIX IPOOJIEM, BOJHYIOIIMX 4YesloBeka. K uuciy
TaKMX MPOOJIEM OTHOCUTCSI TIpobJieMa YIpPaBJIECHUST CIOX-
HBIMM TTPOU3BOIICTBEHHBIMU U COLIMATbHBIMU TTPOLIECCAMU,
paHee KasaBllasicsl HEOCTYITHOU PYTMHHOMY WHTEJUIEKTY
MalHbl. BoT BaM M JieieHre Ha pYyTUHHbBIE U HETPUBUAIb-
HbIe ympasieHYecKue 3agayu. HeTpuBuanbHoe nemaercs
PYTUHHBIM, a B OLICHKE 3KCTPAOPIAMHAPHOIO MOBBIIIAETCS
TulaHka. Bece MeHsieTcst Ha 11a3ax. [IpuBbIUHBIE KpUTEpUU
CTaHOBSTCSI Pa3MbITBIMU. [l02TOMy HE CTOWT CIIMILKOM
3aIMpaTh HOC, HAMBHO IIOJIarasicb Ha XWUTPOCTb YEJIOBE-
YeCcKOro pasyMa, sIKoObl CIIOCOOHOro OOONTHUCH 0e3 Tex-
HUYECKUX WHCTPYMEHTOB B PEIIEHUM CaMbIX XTYYUX
YIPaBJIEHYECKUX MTPOOIIEM.

Bcsikomy 31paBOMBICTSIIIIEMY MEHEIKEPY SICHO, UTO
COBPEMEHHAsI CUCTEMa yMpaBJIEHUS TaK WM WHAYe CBSI-
3aHa C MCHOJb30BaHMEM KOMIbIOTEpOB. B mocienHue
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JeCATUIETUST B cdepy HAyYHOTO OCMBICJIEHUSI TPoOJieM
yIpaBJIeHUs U TUIAaHUPOBAHUS BCE HAacTOMUYMBEE BTOpra-
eTcsl MaTeMaThKa. JTOo OOyCJIOBJICHO IIMPOKUM MpPUMEHE-
HUEM COBPEMEHHBIX TEXHMYECKUX CPEACTB YIPaBJICHUS.
[IpumepoM Takoro poma TEHAEHIMI B HAYYHOM MEHEIXK-
MEHTE (TEOpUM YIpPaBJIEHMST COILMATbHO-3KOHOMUYECKH-
MU, HAYYHO-TEXHUYECKMMHU U KYJbTYPHBIMU IIPOLIECCaMU)
CIIYXKUT MCCJIeNOBAaHUE MPOOJEM OpraHU3alMyi W YIpaB-
JIeHUs1, TIOyJYMBIIlIee Ha3BaHUE uccaedosaHue onepauiiil. ITo
HCCIIEAOBATEIbCKOE HalpaBjieHHue CchOPMUPOBAIOCH O],
BJIMSTHUEM KUOEPHETUKU U MPAKTUKU WCIOJBb30BAHUS €€
JIOCTUKEHUI B YIPABJIEHYECKOM HesTebHOCTU. BaxkHoe
MECTO 3[E€Chb OTBOAUTCS IMOCTPOECHUIO MAaTeMaTUYECKUX
Mojeneit yrpanieHus. [1oaToMy maHHBIA T UCCeTOBaHUIA
paccMaTpuBaeTCsl HEKOTOPbIMA YYEHBIMU B KauyeCTBE OCO-
Ooro pazaena MPUKIAIHON MaTeMaTUKMU.

Kakoe oTHollleHre UMeeT cKa3aHHOE K Haullei Teme?

Camoe mpsmoe. PerneiiHble ycTpolicTBa YaCTHBIN
cilydaii TEXHUYECKOW cucTembl ynpasieHust. CienoBaTesib-
HO, T€OPUS JIOTUYECKOTO CHUHTE3a PEJIEHHBIX YCTPOMCTB
BHOCUT CBOIO JIEMTY B pa3BUTUE TEOPUU YIIPABJICHUS U
MOXET MPEICTaBISITh UHTEPEC HE TOJBKO ISl KuOepHe-
TUKOB, HO U JUISI TEOPETUKOB MEHEIKMEHTA.

HeobxomMo umeTh B BUAY, UTO peleiiHOE YCTpPOWi-
CTBO JIOIYCTUMO paccMaTpuBaThb KaK HEKOTOPBIN MPeod-
pa3oBaTeyib, KOTOPBI MMoJlydaeT WHGOPMAIUIO OIHOTO
BUAAa W BblIaeT MHGopmaluio apyroro Buaa. PeneitHoe
YCTPOMCTBO B KayecTBe MpeoOpa3oBaTesisl WH(oOpMauu
JIOJDKHO (bYHKIIMOHUPOBATh B COOTBETCTBUU C OMPEIEIICH-
HbIMU TIpaBUJIaMHU, KOTOpbI€ 3aKJaJIbIBAIOTCSI B HETO
MPOEKTUPOBIIUKOM. MHBIMU clloBaMU TOBOps, B 3amady
MPOEKTUPOBILINKA BXOAUT YCTAHOBJIEHUE HEKOTOPOW CH-
CTEMBI CTPOTMX (pOpMasbHBIX MpPaBUJ, YTO, MEXIY MpPO-
UMM, SIBJISIETCSI OTIMYUTEIbHOM 4epToi (hopMajibHOI JI0-
TUKU.

[IpaBUJIBHO CIIPOEKTUPOBAHHOE pEIEHOE YCTPOMCTBO
€CTb CBOETO POJa .102u4ecKoe ycmpolicmeo, KOTOpoe pea-
JIU3YET JIOTUYECKUE COOTHOLLIEHUSI MEXITy BXOIaMHU U BbI-
XOJaMM, YCTAHOBJEHHBIMU MPOEKTUPOBIIMKOM.
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B moctynatax u TeopeMax TaK Ha3bIBa€MOW aseebpaii-
Yeckoll A0euKU PEJeUHBIX Lienedl Uudpbl U TEepeMEHHbIE
MOTYUHSIOTCS MPaBUaM, KOTOPbIe B OOJIBLIMHCTBE CITy-
YyaeB COBIIAJAIOT C MpaBUJIaMU OObIMHON aJreOpbl U apud-
MeTUKU. OJHAKO CYIIECTBYET PsIT BbIPaKEHUIA, KOTOpbIE
HE MOMYUHSIOTCS OObIYHBIM IpaBwiaM. ITouemy?

VBbI, HO TIepeMeHHbBIE B ajireOpe pesIeHbIX 1LENeil He
WMEIOT YMCJIEHHOro 3HayeHus. Brnpouem, 3TO M K Jyy-
meMy. MHXeHep Bcerga MOXeT TBEpAO CKa3aTh, YTO LIETb
3aMKHYTa WIM Pa3oMKHYTa, He (UI0CODCTBYS MPU OT-
BETaX Ha BOIIPOC O TOM, HACKOJIbKO OHa 3aMKHYyTa WJIU
HAcCKOJIbKO OHa pa3oMKHyTa. BoT mouemy airebpa pe-
JICMHBIX LIeTel sBsIeTcs He aJreopoi 4yucenl, a ageebpoii
cocmosnutl. IlycTb ynTaTeNb HE YAUBISIETCS, HO MCIIOJIb-
3yeMble B JaHHOM ciydae Lu¢pbl 0 1 1 He BbIpaxkaroT
KOJIMYECTBEHHBIX COOTHOILIEHUI. OHU CHUMBOJU3UPYIOT
TOJBKO JIBa BO3MOXHBIX COCTOSIHUSI TMPOBOAMMOCTU
Henb b0 3aMKHYyTa, 0o pasomkHyTta. [{udpy 0, paBHO
Kak 4 1, MOXHO HCIOJb30BaThb W JUISI MPENCTABICHUS
Pa3OMKHYTOIO COCTOSIHUSI LMW, W JUISI TIPEACTaBICHUS
3aMKHyTOM 1enu. Komy kak HpaButcs. [IpuBsizaHHOCTB
K CTEpEOTUIIaM MBIIUIEHWSI B JaHHOM CJIydyae TOJIbKO
MEIIaeT TOHITh caMble MPOCTbIE BEIIM, a WMEHHO:
Oe3MylIHOW MallliHE B BBICIIEH CTENEHU Oe3pas3IM4Ho,
KaKoW CMBICJ JIIOIM BKJIAJbIBAIOT B CBOU LUMDPBHI.

[TozHakomMuMcs Terepb AeTajlbHEE C METOJAMM, KOTO-
PBIMM TOJIB3YIOTCSI TEOPETUYECKU MBICIISIIIINE WHXKEHEPHI.
OTKpBIB COOTBETCTBYIOIININ YUEOHUK, YATATEb Y3HAET, UTO
MPOCTBIMU METOlaMU 3allUCU YCJIOBUU pabOThI pelieii-
HBIX YCTPOUWCTB SBJSIIOTCS TaK Ha3bIBaeMble mabaulibl
(mampuuybt) cocmosinuii. YTo 3TO Takoe M KaK OHM CO-
CTaBJISIIOTCS ?

Tabnuna cocTossHUI ~ 9TO CBOEro poja TPaayCHUK.
C TOMOIIBIO TAKOTO «TpagyCHUKa» Kaxaast u3 n (MHO-
TOYMCJICHHBIX) BXOIHBIX MEPEMEHHBIX MOXET MPUHUMATh
JIBA Y TOJBKO JIBa 3HAYECHUS 0 wm 1 (pa3soMKHYTO
WM 3aMKHYTO). COOTBETCTBEHHO, YMCIO BO3MOXKHBIX KOM-
OMHaLMK MepeMEHHbIX OyaeT paBHO 2". DTU KoMOHWHa-
IIMA yIOOHO 3alMChIBaTh B BUJIE TaOJMIIbI, UCITONB3YS 1
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JUISL TIpENICTaBACHUST HaJW4usl BXOJHOTO BO3JIEWCTBUSI U
0 ;s ero OTCYTCTBUSL.

PaccmoTtpuM ¢ momoliplo TabGaullbl COCTOSIHUI BO3-
MOXHbIe KOMOWHALIMU TpeX MEPEeMEeHHBbIX X, Y U Z, CO-
craBieHHble U3 HUpp 0 u 1 U pacnojoXeHHbIE B BUIEC
MOCJIeA0BATEIBHOCTY BO3paCTAaIOIIMX JABOMYHBIX YMCEIN
(Tabm. 1).

Taomma 1
X y z
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

JaHHast TabnmMyHas 3anuch BKIIOYAeT B ce0sT BCe BO3-
MOXHBIE KOMOMHALIMKA TPEX BXOAHBIX IMepeMeHHBbIX. Of-
HaKo [JIs1 TIOJIHOTO OMUCAHUs YCJIOBUM paOOTHI peleii-
HOT'O YCTpOICTBa HEOOXOAMMO M00aBUTH €llle OAWH CTOJI-
Oell, OTpaXKkalolIuii TEeXHOJIOTMYECKYI0 B3aMMOCBSI3b yKa-
3aHHBIX MTEPEMEHHBIX. B HOMOTHUTEIBHOM CTOJIOLIE Clie-
IyeT yKa3aTb, Kakoe 3HaueHue (1 wmmm 0) peneiiHoI
(yHKIIUM TIPOBOIUMOCTU COOTBETCTBYET KaXKIION M3 CTPOK
Tabymnpl. [loaHas TabimuHas 3aImch Ha3bIBaeTCS mao-
Aulell COCMOSHULL penelinoeo YCmpolicmea.

CyliecTBEHHOM OCOOEHHOCTBIO TaOJMILBI COCTOSHUM
SIBJISIETCS TO, UTO OHa OOECIeYMBAET IMPOCKTUPOBILINKY
ABTOMATUYECKYIO MPOBEPKY IOJTHOTHI OMUCAHUSI paOOTHI
peJiciiHOTO yCcTpolicTBa. DTa TabiMIa MO3BOJISIET aHAIM-
3UpOBaTh KOHTAKTHYIO TEXHOJOTUYECKYIO CTPYKTYpy ITy-
TE€M 3allMCH B CHUCTEMAaTHUYECKOM ITOPSIIKE COCTOSHMII ee
BBIXOIOB JUTSI BCEX BO3MOXKHBIX COCTOSIHUIT BXOmoB. YTo
U3 3TOTO CIIeayeT?
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W3 storo cienyer BecbMa BaXKHbI BBIBOJ, & UMEHHO:
TEXHUYECKUE MPOEKThI JOJDKHBI 0a3MpoOBaTbCS Ha IMPOY-
HOM TEOPETUYECKOM (PYHIaMEHTE, KaKOBbIM B HallleM
ciyJyae SIBJISIETCSl MaTeMaTUUyeCcKasi JJOTMKa, MO0 SIBHO IPO-
CMaTpUBAETCsl aHAJIOTUSI MEXIY 3aKOHAMU (byHKIIMOHMU-
POBaHUS KOHTaKTHBIX DJIEKTPUUYECKUX LIEMENH U 3aKOHAMU
JJoruKu. Pa3niuyHble yyeHble HE3aBUCUMO JPYr OT Jpyra
MPUILUIA K BBIBOMY, YTO B PELICHUU 3JEKTPOUHXKEHEP-
HBIX 33724 MOXHO HCITOJIb30BaTh amnmapaT COBPEMEHHOMN
MaTeMaTUYeCKOW JTOTUKU. BpeMsi HE TOJIBKO MOATBEPIM-
JIO 3TU BBIBO/IbI, HO ¥ BO3BEJIO JIOTUKY B paHT AUCIHUI-
JINHBI, 0€3 UCNOJIB30BaHUSI KOTOPO HEBO3MOXKHO IMpE.I-
CTaBUTb COBPEMEHHBII HayYHO-TEXHUYECKUI Tporpecc.

XoTs JIordka 3apoaujiach B Hempax duiocodpuu u
MHOTO BEKOB CUMTAJIACh HEOTHEMJIEMOIM YacCTbIO CIIEKY-
JIITUBHOTO (pujiocopckoro 3HaHUs, HO ceiyac KHUTU MO
JIOTUKE MEHbIIIE BCErO0 HAITOMUHAIOT TPaKTaTbhl (PUIOCO-
¢oB. A He xouy ymMassITh 3aciyru puaocodoB MpoILIOoro,
HCITOJIb3Ysl CJIOBO «CHEKYISITUBHOE». B maHHOM ciydae
NoAYEpPKUBAETCS JIUIIbL TOT (PakT, 4To (puyocodust ObLIa
co3epliaTeJIbHOI HayKoi, aderThl KOTOPOM He olOpeme-
HSUM ce0sl YTWIIMTAPHBIMU LETSIMU. MeXIy TTpoYnM, €ciiv
YUATATEJb HE MOJEHUTCS W TTOKOITaeTCsI B UCTOPUUYECKUX
CIIPaBOYHMKAX, TO Y3HAET, YTO HCXOAHBIM 3HAYECHUEM
CJIOBa «CIEKYJISILMST» ObUIO HabaroOeHue, pazmviuiieHie. B
CJIOBapsIX 9TO 3HAYEHUE BCETa CTABUTCS Ha MEPBOE MECTO.
Hanpumep, B «OxcdopackoM ciaoBape» Moa CIOBOM
«CTIEKYJIMpPOBaTb» TOHUMAETCSI Mpo8oOUMb UccAe008aHle,
Pa3MblAAMb, €03048aMb Meoputo NI eunomesy.

Ho g otBiekcs or rmaBHoOro. I'JTaBHBIM e SIBJISIETCS
TO, YTO MPUYMHAMU BCEBO3PACTAIOIIETO 3HAYEHUST MaTe-
MAaTUYECKOM JIOTMKKU B TJIa3aX MHXEHEPOB U BCEX TEX, KTO
WMEET JICJI0 C COBPEMEHHOM BBIYMCIUTEIBHON TEXHUKOM,
CJIy>KaT CTPEMUTEIbHOE Pa3BUTHE aBTOMATUKHU, MOTPEOHOC-
TA TEOPUM U TMPAKTUKUA CO3JaHUS KOMITBIOTEPOB U pa3-
JIMYHBIX YIPABJSIOIUX YCTPOWCTB, HE TOBOPSI Y€ 00
MHTEPECaX «YMCThIX» MaTeMaTUKOB. OcoOylo pojib UrpaeT
nporpecc B 00J1aCTM KUOEPHETUKHU, KOTOpasi CTUMYJIMPYET
MaTeMaTUKOB Ha PEIIEHUE CIOXHBIX TEXHUUYECKUX 3a1ad.
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BcnencrBue aToro, Kak cUMTalOT CHEUMAIMCThI, TTPOM30-
1€l CBO€OOpa3Hblii peHeccaHC JOHbIOTOHOBCKOM MaTe-
MaTUKU, OPUEHTUPOBAHHON Ha KOHEYHbIE MaTeMaTUyec-
KHMe OOBEKThl, a HE Ha MOMCK TEOPETUYECKUX OCHOB
MaTeMaTuyeckoro 3HaHus. JJOHbIOTOHOBCKasI, UM, KaK
ele TOBOPST, KOHeuHas Mamemamuka Hanodosee OJln3Ka
TEXHOJIOTUU LMQPPOBBIX 3JIEKTPOHHO-BBIUMCIUTEIbHBIX
MallliH, pabdoTa KOTOpBIX MMeeT AucKpeTHbId (!) xa-
paxrtep. IlpaBna, He CTOUT CAMIIKOM YBJIEKaTbCsl CpaB-
HEHUSIMU, 3a0bIBasi, YTO COBpEeMEHHasl KOHEUHasi MaTe-
MaTHKa MMeeT MaJlo ODIlero ¢ pa3paboTKaMM Mpejliie-
crBeHHUKOB WM. Hpiotona (1643 1727). Hamm coBpe-
MEHHUMKHU COBEPILIEHHO MO-HOBOMY pEIIalOT CTapble 3a-
nayrd. B aToM gnerne GoJblyl0o MOMOILIb UM OKa3bIBaeT
armapaT MaTeMaTUYeCKOW JIOTUKH.

OTBJeKasicb OT YaCTHOCTE, MOXHO cKa3aTh, YTO 2JIEK-
TPOHHO-BBIUMCIIUTENbHAsA MaiunHa (DBM) mpencraBisi-
€T, B CYIIIHOCTH, CHUCTEMY IepeKiodarTesieil, MMEIoIIuX J1Ba
COCTOSIHMSI  3aKpbimoe U OmKpbimoe. DTU JIBa COCTOSI-
HUSI COOTBETCTBYIOT YMCJIOBBIM 3HaueHUsIM. [TocKosbKy
TaKUX COCTOSIHMI TOJIbKO JIBa, TOCTOJIbKY HEOOXOIMMO
HallTH crmoco0 Mpeodpa3oBaHUsI YMCEN U3 NEeCITUUHOMN
CHCTEMbl B JIBOMYHYIO CHCTEMY, B KOTOPOH TOJbKO U
MOXeET paboTaTh HbIHEIIHSIST DBM.

M3BecTHast BceM HaM cucTeMa CUMCICHMST Ha3bIBaeT-
cs1 nosuyuonroti. IloueMy oHa Tak Ha3bIBaeTcs?

B nanHo#l cucteme cumciaeHust Kaxaas nudpa 3aHu-
MaeT CTpOro oIlpenesieHHylo mno3uiuio. Eciam kakasi-To
Mdpa caBuraeTcsl Ha OJUWH 3HaK BJIEBO, TO YBEJIMYMBAET
cBoe 3HayeHue B 10 pa3. Ota ke Hudpa, Oyaydd cABUHY-
TOI Ha OMWH 3HAaK BIIPaBO, COCTaBJIAET JIMIIb !/,) OT cBO-
€ro TpeAbIayIIero 3HaYeHUsI.

HecaruuyHast cuctema ucronbsyer 10 mudp: 0, 1, 2, 3,
4,5,6,7,8,09.

C MaTeMaTHYecKoil TOYKU 3peHusl Haumbosee ymao0-
HOM sIBJIsSIETCS ABOMYHASI CUCTEMa CUMCIICHUSI, ONepupy-
olas Toabko AByMs muppamu 0 u 1.

Yucio pazinyHbIXx UMGP, UCIOIB3YEMbIX B JIHO0OI
CHCTEME CUMCJICHUSI, Ha3bIBACTCS OCHOBAHUEM CUCMEMbl
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TABJINLA 2:

JBOUYHAA U NECATNUYHAA CUCTEMbI
CUUCIIEHUA
Cucrema JBonyHas HecsatnyHas
CUHUCIICHUS
OcHOBaHHe 2 10
Hcnonb3yembie 0,1 0,1,2,3,4,5,6,7,8,9
dpbl
3anuck yucen 00000 0000
00001 0001
00010 0002
00011 0003
00100 0004
00101 0005
00110 0006
00111 0007
01000 0008
01001 0009
01010 0010
01011 0011
01100 0012
01101 0013
01110 0014
01111 0015
10000 0016
10001 0017
10010 0018
10011 0019
10100 0020
10101 0021
10110 0022
10111 0023
11000 0024
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cuucaenus. Hanpumep, B IecITMYHON cUCTeME OCHOBa-
Hue paBHo 10, a B ABoMYHOUl 2.

B kaxmoit cucrteme cuucieHMs1 LMQPbI yropsiiodye-
HbI ONpeleIeHHbIM 00pa3oM B COOTBETCTBMM C MX 3Haye-
HUsiMU (TTo3uuMsiMu). [lpoasukeHreM 1Mbpbl TPUHSITO
Ha3bIBaTh 3aMEHy €€ Cienylollleil mo BeauuyuHe. Tak, B
JNECATUYHON cucTeMe MpOABUHYTH LMppy 0 3HAYUT
3aMeHUTHb ee uudpoi 1, mpoaBuHyTh LUGpy 1  3HAUUT
3aMEHUTh ee Ludpoil 2 u T. A. B nBomyHON cucTeMe
npoasmkeHue () o3HayaeT 3aMeHY ero Ha 1, a MpoaBU-
keHue 1 o3HavaeT 3aMmeHy ee Ha 0.

Mecra cieBa OT nepBoii ITU@PBI BCSIKOTO Yncia MOX-
HO CYMTaTh 3alOJHEHHBIMU HYJISIMU B JIIOOOM YIOOHOM
JUIST HAaC KoJinyecTBe. MaTeMaTUKU YCIOBUJIMCH CUUTATh,
YTO B KaXION CUCTEME CUMCIICHUS MEPBBbIM LIETbIM YHC-
JoM sBisieTcst yucio 0000. ITpumensist mpuHsITOE MpaBU-
JIO cyeTa, OHM YTBEpPXKAAlOT, YTO BTOpOE 1I€J0€ YMCIIO B
JMoboil cucteme cumciieHus 3anucbiBaetcs B Buae 0001.
Crnenyromue mociae 0001 menble ymciia B pa3HbIX CUCTeE-
Max CUYMCJIEHUS UMEIOT pasHble 3HaueHus. Tak, B mecs-
TU4YHOU cucteme 310 Oymer 0002, a B gBomyHoit  0010.

W3 npuseneHHoli TabaMIIbI (Tab. 2) BUAHO, YTO YKCIIO
10101 B nBonyHOI# cucTeMe paBHO 4ducly 21 B JecsTUY-
HOIl cucTeMe. DTO MOXHO 3alucaTh, MCIOJIb3ysl BHU3Y
HUdp MHIAEKCHI JIsI 0003HAYEHMSI OCHOBAHUS CHUCTEMBbI
cuucieHus, cieaymolnum obdpazom: 10101, = 21,.

Kpome Tabmuir cyiiecTByeT IpocToii MeTon TepeBoa
yuiceJl U3 OHOM cucTeMbl B JIpyryto. Tak, 4yToObl repeBec-
TH J1I000€ 1IeJI0e YMCIo, 3allMCaHHOE B HEKOTOPOI cUcTeMe
CUMCJIEHUsI, B 9KBUBAJIEHTHOE €My 1IeJIO€ YUCIIO B IECITUY-
HOI cucTeMe, HYXKHO MPEACTaBUTh JTaHHOE 1IEJI0e YUCIO B
BUJIC MHOTOWIEHA, SIBJISIIOIIETO COOOM CyMMY CTereHel oc-
HOBaHUsI (3aIMCaHHOTO B JECSITUYHON cucteMe) ¢ Koagd-
(uimeHTaM1, KOTOPbIMU CJIy>KaT 1IUMPbl UCXOMHOTO YMcIa,
U CJIOXUTh WIEHbI 9TOr0 MHOTowIieHa MO MpaBWJaM CJo-
JKEHMST YKMCcell B JACCATUYHONM cucTeMe cuuciaeHust. YToObl
CKa3aHHOE cleflaTh 0oJiee SICHBIM, 0OpaTUMCsT K TIpPUMEpaM.

Ilyctb @, 6, 6, ... , kK 1UQPBI, UCIOIL3YEMbIE B HEKOM
CHCTEME CUHMCIIEHMSI ¢ ocHOBaHMeM p. Torma, Hampumep,
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YUCIO 6edabxcoap OYAET BBHITISNETh B ACCATUYHON CHC-
TeMe CJIeIyIoIUM 00pa3oM:

7

0
0

- p +e'p6+0'p5+a'p4+6'p3+3¢c~p2+
- p I+ a-p O‘

HpaBI/ma CJIOXCHUA, BbIYMTaHUA, YMHOXCHUA U OCJIC-
HUA IIPUMEHMMbI K Pas3/IMYHbIM ITO3UMIIMOHHBIM CHUCTEMaM
CUMCJICHMA. Haan/IMep, TaOJMIIBI CIOXKEHUS U YMHOXCHUA
BBIIJISIIST B IBOMYHOM CUCTEME ($)(14710) 111704 o6pa30M:

0+0=0 0+1=1 1+0=1 1+1=10
0-0=0 0 -1=0 1-0=0 I -1=1

B xubepHeTnueckux ycTpoiicTBaxX MCIONb3YIOTCS MO-
MHMMO JBOMYHOW CHUCTEMbl CUMCICHUS U JPYTrUe BUJIbI
YUCJIOBBIX KOMOB. OCHOBHasI NMPUYMHA, 10 KOTOPOI B BbI-
YUCIUTEIbHONW TEXHUKE MCIIOJb3YeTCsl JBOUYHBIN KOJ
(Korma oTBepcTHE, MPOOUTOE Ha OINpEAeIEHHOM ydyacTKe
1epdoJIeHTbI, MPENCTABISIET COOOM 3aMKCh €NUHMIIbI, a €T
OTCYTCTBME  3aIliCh HYJSI), 3aKJII04aeTcsl B TOM OTHOCH-
TEJIbHOM JIETKOCTH, OJarogapsi KOTOpPOii MOXHO arlrnapar-
HO peaJiM30BaTh BCEro JIMIIb JABa Pa3UYHBIX COCTOSTHMSI.

B yxe ynmomuHaBiielicss 6MHapHOU OyieBoii anareope,
UMEIOIIEN HEeNMOoCPeICTBEHHOE OTHOIIEHWE K aHalu3y
3JIEKTPUUECKUX CXEM, POJIb MEPEMEHHBIX MOIYT UTrpaTh
KOHTaKTbl, KOTOpble Mbl O0O3HAYMM MaJIbIMU OyKBamu
natuHckKoro andasuta (a, b, ¢, ...). Kaxmas u3 nepemeH-
HBIX MOXET MPUHUMATh OIHO U TOJIBKO OJHO 3HAUYeHUE
(13 IBYX BO3MOXHBIX) (CM. puc. 3).

IIpousBeneHreM nByX KOHTaKToOB (¢, b) Ha30BEM CXeMy,
MOJYYEHHYIO B pe3yJIbTaTe MX MOCJIeI0BaTeIbHOTO COEIM-
HeHus. Torma OyneM MMETb Cliemylolliee: cxema 3aMKHYTa
(paBHa 1) TobKO B TOM cily4yae, Korma ob6a KOHTaKTa 3aM-
KHYTHI (paBHBI 1) (puc. 4), T. €. LIeNb @ * b TPOITycKaeT TOK
JIMIIb B TOM CJIydae, €ClIi TIPOIYCKaloT TOK 00a ee 3BeHa
aub.

CymMoli IBYX KOHTakKToB (@, b) Ha30BeM cxemy, oOpa3o-
BaHHYIO TIPU UX TapajulelbHOM coeaMHEeHUU. B pesysbrarte
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KOHTAKT PA3OMKHYT
(no ompesenetto = 0)
a
' _a

KOHTAKT 3AMKHYT
(no onpesenctto = 1)

Puc. 3
a b
o A o A
KOHTAKTbI 3AMKHYTbI
Puc. 4
A
_‘ [ S
b
0AMH U3 KOHTAKTOB 3AMKHYT
Puc. 5

OyaeM MMeThb clleAylolliee: cXeMa 3aMKHyTa (paBHa 1)
TOJBKO B TOM CiIydae, Korma 3aMKHYT (paBeH 1) XoTs1 Obl
OIIMH M3 00pa3yIoIIUX CXeMy KOHTAKTOB (pHC. 5), T. €. CyM-
Ma a + b TIpoIlyCcKaeT TOK TOJBKO B TOM CJydae, €CIlid
MPOITyCKaeT TOK XOTs Obl OAWH U3 3JIEMEHTOB (a uiau b).

OcHOBHOII 3amaueii ajareOpbl KOHTAKTHBIX CXEM SIBJISI-
eTcsl 3ajlaya pa3bICKaHMSI CXEM, JIOTMUECKU SKBUBAJICHT-
HBIX JaHHOM cxeMme. DTO HEeOOXOIMMO IJisl TOro, YTOOBI
BBIOpaTh U3 BCEX BO3MOXHBIX BapMaHTOB Hambojee Ipo-
croii. [lockonbKy yHUBEPCATbHOIO KPUTEPUST TPOCTOTHI
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CXEMbI He CYIIECTBYET, MOCTOJbKY B KauecTBE OJHOIO U3
KpPUTEPUEB MPOCTOTHI MPUHMMAETCS CICAYIOIIUIA: cxeMa
OyaeT caMoil mpOCTOil cpeld BceX JIOTMYECKU €l DKBUBa-
JIEHTHBIX, €CJIM COOTBETCTBYIOIIEE €l aJredpanyeckoe Bbi-
paxeHue COAEePXKUT HauMMEHblllee MO CPaBHEHUIO C OcC-
TaJIbHBIMU YMCJIO BXOXIEHUI OYKB (repeMeHHbIX). TeMm ca-
MbIM 3aJlaya YIPOIIEHUSI CXEM CBOIUTCSI K 3amaye YIpo-
LLIEHUST UX TIePeKITIOYaTeIbHbIX (hYHKIIMMA.

YcnoBumcsl cuuTaTh JBE KOHTAKTHBIE CXEMbl SKBUBA-
JICHTHBIMU (paBHBIMU), €CJIM MPU OTHUX M TeX K€ 3Haye-
HMSIX BXOMSIIMX B HUX KOHTaKTOB OHM OYIyT OMHOBPEMEH-
HO 3aMKHYTbI WM Pa30MKHYTHI. | OBOpsi MHaue, Be CXEMbI
SKBUBAJICHTHBI TOTNa M TOJBKO TOINA, KOIJa 3KBUBAJIECHT-
HbI MPEACTABIISIONIME UX TMepeKiIoyaTeIbHble (PYHKIIUU.

PaccmoTpuM Ha KOHKpETHOM TpUMeEpe, KaK UCIOJb-
3yeTcsl JIOTMKO-aJireOpanvyecKuii MHCTpyMEHTapuil [JIsi
aHaJIM3a U TOCTPOCHUSI KOHTAaKTHBIX cXeM (puc. 6, 7, 8).

[IpyMeHsisT M3BECTHBIE HaM CO IIKOJIbHON CKaMbH
TUCTPUOYTUBHBIN 3aKOH (BbIHECEHUE 32 CKOOKHM) K BbI-
paxeHnuio ac + ad + bc + bd, Mbl IOJTy4UM BbIpaXKEHUE
a (c+ d + b (c + d), nuzodbpaxkaecmoe Ooyiee TPOCTOI
cxeMoii (puc. 7), TOrmueck 3KBUBAJICHTHOM TTepBOil (pHuc. 6).

BriHocst 3a ckobku (¢ + d), monyunm BeipaxkeHue (a +
b) - (c + d), xoTopomMy COOTBETCTBYyeT cxeMa (puc. 8), ca-
Masl TIpocTast U3 BCEX TpeX JIOTMYECKU SKBHUBAIEHTHBIX CXEM.

Sy N

¢ ga

T tha éa T
dada
Puc. 6
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Puc. 7.
a
o oA
oA o A
Puc. 8

[IpakTyeckoe MCMONb30BaHUE JOTMKM TIPU MPOEKTH-
pOBaHMU IIeTeil COCTOUT HE B JETAJMPOBKE CXEMbl, a B
BbIOOpEe cmpykmypel kKonmypa. 11loaToMy IlaBHasl 3agaya
JIOTMYECKOTO MCUMCIEHUs (€CIM TOBOPUTH SI3bIKOM MaTe-
MaTUYECKON JIOTMKM) 3aKI0YaeTcsl B BBISIBACHUM CTPYK-
Typbl B3aMMOOTHOIICHUN MEXIy WIeHaMU HEKOTOpPOro
MHOXECTBA.

K sTOMy 3arajoyHOMy CJIOBY «MHOXECTBO» MbI, yBa-
>)KaeMblil yuTaTe/lb, BEpHEMCS €llle He pa3, a ceilyac Bo-
opyXumcs cieayloluMm 3HaHueM. HeoOxomumast st
TPOEKTUPOBaHMS 1IETICH ar1eefpa MHOYMCecms8 BO MHOTOM
OTIMYHA OT TPaJIUIIMOHHBIX ajredpanvyeckux cucrem. Jleso
B TOM, UTO PsIJi 3aKOHOB OOBIYHOM ajreOpbl TEpsIET CUITY
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Mpu Tepexoie K ajredbpe MHOXecTB. B cBsi3u ¢ 3Tum
ornepalydy HaJl MHOXECTBaMHU 4acTO Ha3bIBalOT HE CyM-
MOI WJIM TMpPOU3BEICHUEM MHOXECTB, a 0OseduHeHuem 1
nepeceueniiem, o003Havasl 9T OMNepalyu CreluaJTbHbIMU
3HAKaMHU U M M, KOTOpbIe HE MOJCKA3bIBAIOT aHAJIOTMI
C olepalusiMU Haj YUCIaMU.

I[lo uMeHM MaTemaTHKa, BIIEpBBIE PaCCMOTPEBIIETO
anreOpanyeckre CUCTEMbI, MOAOOHbIE alredOpe MHOXECTB,
yKazaHHbIE CUCTeMbl Ha3bIBalOT areeopamu byas. 11ozHako-
MHMMCSI C 3TUM TaJaHTIMBBIM MaTeMaTMKOM U JIOTUKOM.

Ixopmkx bynb (1815 1864), aBTOp BCeMMpPHO MU3BECT-
HBIX TNpou3BeaeHU «MaTeMaThuyecKuii aHaJIu3 JIOTUKKU»
(1847) u «MccnenoBaHue 3aKoHOB Mbicau» (1854), po-
nuiicst B ropone JIMHKonbHE (AHIVIMSI) B CEMbE MEJIKOTO
TOProBIIa.

O6 AHDIMM TOro BPEMEHM MOXKHO CKa3aTh CJIOBaMU
aHrmiickoro nutepatopa Y. JIukkenca (1812 1870), nu-
CaBIlIero, YTo OEMHBIN YelOBEK C MaJeHbKMMU 3apaboT-
KaMU ¥ OOJIBIION ceMbell YYBCTBYET ce0s HEYIOTHO TOI
Kanmpu3HbIM aHIJIMICKUM HEOOM, JIEHET eMy XBaTaeT B 00-
pe3, TOJIBbKO YTOOBI YTOJUTH TOJION CETOAHS, O 3aBTpalllHEM
JTHE OH HE B COCTOSIHUM T03a0OTUTHCS.

MarepuanbHoe MojoxXeHue poauTeneii JIxkopmka ObL1O
HeO0J1aronoMydYHbIM, 1 OHU HE CMOIJIA J1aTb CBOEMY ChIHY
CHCTEeMaTUYeCKOro o0pa3oBaHUsl. YUEHUYECTBO OrpaHUIM-
JIOCh HayaJIbHBIMU KJaccaMU IIKOJbI JJIsT AeTeil OemHsI-
KOB. B 9THX 1IKOMaX y4uTeNss CMOTPEIM Ha YIYEHUMKOB KakK
Ha CBOMX MCKOHHBIX U MPUPOIHBIX BParos.

HecMotpst Ha yrpioMblii OBIT O€OHSILIKON IIKOJIBI,
JIXKOpIK M30 BCEX CUJI CTPEMUJICS TTOMYUUTh 0Opa3oBaHMUE.
Biekomblii 3ToOl 1I€/IbIO, OH CaMOCTOSITEJIbHO OBJIA/IEBAET
JIATBIHBIO U TpeyeckuM. B 1BeHamaTh JIeT OH yXKe IevyaraeT
B MECTHBIX M3IaHMSIX CBOM TEPEBOIbI COUMHEHUI IpeBHE-
pumckoro noata ['opatmst (65 1. 1o H. 3. 8 T. 10 H. 3.).

Tpynosoit myte byns Havaznca pano. Ilocie mnurenb-
HBIX MBITAPCTB €My YIAJOCh OTKPBITb HEOOJbBIIYI0 Ha-
YaJbHYIO IIKOJYy. YUMTEIbCTBOBATh B Te BpeMeHa ObLIO
HermpocTo. B oOlllecTBe Ha IIKOJBHOTO YYUTENS] 4acTo
CMOTpeNM KaK Ha HeyJauHUWKa, KOTOPOMY B JKM3HU He
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MOBE3JI0 HU Ha OoraToro poACTBEHHHMKAa C €ro MHOTIO-
oOelaloIMM 3aBelllaHUEeM, HU Ha TEeTUIEHbKOE MECTO KaH-
LIEJISIPCKOTO YMHOBHUKA.

bynb cToiiko Hec cBoii KpecT, cTapasich He 3aMeyaTb
BBICOKOMEPHBIX YCMEIIeK U MPEeHeOpeKUTETbHbBIX B3IJIsI-
noB. CTpacTh K Hayke Jejlajla ero HeBOCIIPUMMUYMBBIM K
yXMbLIKaM miynioB. iM Bce Gosiblile OBajieBajia MbICIb
MOCTUYb TailHbI MaTeMaTh4yeckoro 3HaHusl. M BOT OH yxe
wtynupyeT Tpyabl [Ibepa Cumona Jlannaca (1749 1827)
u XKoszeda Jlym Jlarpanxka (1736 1813). Tak 3akina-
nbIBajicsl (pyHIAMEHT HOBOTO B3IVIsSiIa Ha CBSI3b MaTeMa-
TUKU C JIOTMKOM.

OpurvHaibHble MaTeMaTUYeCcKue uaeu byist Obuin mo
JIOCTOMHCTBY OLIEHEHbI OCHOBaTesleM «KeMOpuKeKoro ma-
TeMaTdeckoro XXypHaia» [. I'peropu v TalaHTIMBBIM KeM-
opumkckuM MateMaTukoM A. ne Mopranom (1806 1871),
KOTOpBIIi TIyOOKO WMHTEpecoBaJICsl BOIpOCaMU JIOTUYEC-
KOro o0ocHOBaHMST MaTeMaTuKu. biaromapst ux momaepx-
ke bynb cran B 1849 r. mpodeccopoM MaTeMaTUKU KaTo-
JIMYECKOro KoJjulemka B MpiaHAcKoM ropome Kopk, rie
MPpOBEJ TOCAETHUE TSITHAALATD JIET CBOCH >KU3HM.

B 1854 r. BBIIILIO B CBET IJIaBHOE IMpou3BeAcHUE byiist
rmoj, Ha3BaHMeM «lccregoBaHre 3aKOHOB MBICIIH, Ha KO-
TOPBIX OCHOBaHbI MaTeMaTUYeCKHE TEOPUU JIOTUKU U Be-
posiTHOCTel». B aTOl KHUTe TIpeacTaBiieHa Ta ajlreOpau-
yeckasi cucTeMa, KOTOPYIO CETrONIHSI Ha3bIBAIOT a12ebpoil
BbICKA3bIBAHULL.

Yro ke Takoe OyneBa ajaredbpa M KaKOBO €€ OTHOIIIE-
HHUE K JIOTUKe?

M3yyeHne ocHoBaHMiII MaTeMaTUKH, UHTEHCUBHO IIPO-
Boaumoe B XIX croneruu, He MOIo Obl YCIEIIHO pa3BU-
BaTbCsl O3 YCWIMIA, HAPaBJIEHHBIX HA CUCTEMaTU3AlMIO TeX
yacTell JIOTMKHU, KOTOpbIe KacaroTcsl CLETIJICHUS MaTeMaTH -
YECKMX BBIpaXXEHUII B MX JI0Ka3aTeJIbHYIO IMOCIeI0BaTE b
HocTb. [loaTOMy MCTOpHIO TEOpUM MHOXKECTB, BKIIIOYasi Oy-
JIeBy aireOpy MHOXECTB, M (opMaiM3alliid MaTeMaTUKU
HeJb3s1 OTHEIUTb OT MCTOPUU MAaTeMaTUYEeCKOW JIOTMKH.
TakoBa paznensiemMasi MHOM TOYKa 3pPEHMSI TPYIIbI MaTe-
MaTUKOB, B OOJILIIIMHCTBE (DPaHITy3CKUX, BBICTYIIMBIINX B
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CBOE BpeMsl B HayYHOI JIUTepaType MoJ OOIIMM TCEBIO-
numoM H. bypbaku.

3HaKOMSICh C UCTOpUEl BOMpoca, Mbl y3HaeM, YTO pa3-
BUTHE aJIreOpbl JIe1alo OUEBUAHON aHAJIOTUIO MEXIY Ipa-
BuJIaMU (popMasIbHOM JIOTMKM U IMpaBUJaMM ajireOphl. DT1a
aHajorusi 6a3upoBajach Ha TOM OOILEM ISl TaHHBIX HayK
CBOICTBE, KOTOPOE COCTOMT B OPUEHTALIMU JIOTMYECKOTO
U anreOparyeckoro aHaJM30B Ha HeKMe OOBEKThI, OT TpH-
POkl KOTOPBIX MOXHO CITOKOMHO OTBJIEUbCSl. XapaKTep-
Ho, yto ¢ XVII B., Korga ajarebpanyeckue o0O3HAYCHUS
MPUHSUIM CBOIO OKOHYaTeIbHYIO (hopMy, Hayaluch MO-
MBITKA WCITOJIb30BAHUSI CUMBOJIMUYECKUX 3aIllMCeil JIIs1 BbI-
paxeHust jJormyeckux omnepauuii. Hanbosnaee MHoroo6Gela-
Ioleil U3 HUX ObLIa TOMbITKA BBIAAIOIIETOCS] HEMEIIKOTO
dunocodpa n marematuka I'. B. Jleitonuia (1646 1716).
OH cTpemMuJicsl co3aTh CUMBOJIMYECKYIO JIOTUKY Ul (hop-
MaJIM3alliu SI3bIKa Y HAyYHOTO MBILIIJICHUSI C 1IEJIbIO
0e3011MO00YHOr0 MOJYYEHUST Pa3IUMYHbIX TEOpEM HayKH.
Opnako JleiiOHUIY He yIaloch IMOJIHOCTbIO OCBOOOIUTh-
csa oT Tpy3a Tpamuiuu. [loaToMy anredbpa JIOTMKU UM
TaK U He OblIa co3laHa.

N TtemM He MeHee, O4eHb HE IMPOCTO YCTPOEH ITOT
«IY4IIAN U3 MUPOB».

B suBape 1689 r. JleitOHMIT B KauecTBEe MPUIBOPHOIO
uctopuorpacda HampaBwics B Pum, rae ero mpuHsImM ¢
rnmoyeToM. AHTUKBapuii 1 Tarnckuii cekperapb PadperTu
Mokaszaj eMy XpUCTMaHCKHE KaTaKOMObI M XpaHUBIIYIO-
¢ B cocylaX KpOBb MYUYEHHMKOB.

Ha nmanckuii npop JleiOHUI mpou3Besl Takoe Oyiaro-
MPUSITHOE BIIEYATICHUE, YTO €My IPeUIOKUIN 3aHSTh
JIOJDKHOCTb XpaHUTENISI BaTMKAaHCKOM OuOImMoTeku. DTa
JOJDKHOCTD 4acTo CIyXHuJa CTYMEHbIO K KapAWHaJIbCKO-
My caHy. [lpemnoxenue ObUIO Ype3BbIYATHO 3aMaHYMBO,
HO HEOCYIIECTBUMO, TaK KakK oT JleiiOHMIIa-TI0TepaHHA
TpeOoBaJIcsl Tepexo B JJOHO PUMCKON IEPKBH.

ITonyrognuHoe npedbiBaHue B PuMe paciupuio Kpyr
3HakoMcTB JleilOHMIIa W O0OTaTUJIO €ro HayYHbIMU
cBeneHrsiMA. OH MMeJT BO3MOXKHOCTD TT0JIb30BaThCsl BaTH-
KaHCKOM OuOIMoTeKo, cTal wieHoM Pumckoro ¢usuko-
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MaTeEMaTUYECKOTO OOLIECTBA, TTO3HAKOMUJICS C UE3YUTCKUM
natepoM Knapmuem @umurnmom ['puManbau, HeTaBHO BO3-
BpaTuBIIMMcs 13 KwuTas.

Ewe no 3HakoMctBa c¢ I'pumanbau JIeOHMI KUBO
nHTepecoBasicss Kutaem. OT matepa oH y3HaJI O ApPEeBHEM
KUTACKOM CUMCIIEHMU. Paccka3bl MUCCMOHEpPA HaBEU €ro
Ha MbICJIb U300peCT HOBYIO apu(pPMETUKY, B KOTOPOWi J10-
CTaTOYHO ABYX LGP 1 u 0. DTa nBomYHasl cucTeMa
CUMCJIEHUSI HACTOJIBKO TOHpaBujach (uiaocody, 4YTo OH
YCMOTpEJ B HEW HeuTo ryboko cuMBosnueckoe. [lo ero
MHEHMIO, TBOMYHAsI CUCTEMA ITOKA3bIBAET KaK Obl BOOUMIO,
YTO eAVMHUIBI (MOHAIbI) MOCTATOUHO JUISI TTOCTPOEHMSI
MoJIHOK KapTuHbl BceeneHHol, 100 KOMOMHALIMM €IUHU-
LIbl ¥ HyJISI, JAlolIe BCEBO3MOXHBIE UMCIa,  9TO CUMBO-
JIMYECKUIA aHaJIOr KOMOMHAIIMIA MOHAall U HEOBITUS, Nai0-
LIAX BCEBO3MOXHBIE MMPBHI.

I'enuit JleitOHMLa 3asBU 0 cebe U B BTOT pa3, HaMe-
TUB (PrI0coPCKO-TEOPETUUECKUIA TTYyTh K PELIEHUIO CIOX-
HbIX KUOEPHETUUYECKUX 3ajay.

M Bce Xe HECOMHEHHBIM CO3[aTelIeM COBPEMEHHOM
CUMBOAUMECKOU N102UKU CYUTAETCS UMEHHO byib. OcHOB-
Hasl Wlesl ero 3akjiiyajach B TOM, YTO B JIOTUKE Hallo
WMETb JIEJI0O HE ¢ KOHKPETHBIMU 3HAYEHUSIMU BbICKa3bIBa-
HUI, a ¢ aOCTPaKTHBIMU MHOXECTBAMU HEKMX OOBEKTOB B
KayecTBe BEChMa CBOEOOPA3HOIO CMBICIOBOIO (CKopee To-
TEHIIMAJIBHOTO, a HE aKTyaJJbHOTO) COIEpXKaHMUSI TEeOpETH-
YeCcKMX BbICKa3bIBaHUIi. BcienctBue storo dopma BbICKa-
3bIBAaHUI JIMIIAETCS CBOEH crHeuruKu, oO0yCIOBICHHOM,
HaIlpUMep, MCIOJIb30BAHUEM BBIPAXEHUIN €CTECTBEHHOTO
SI3bIKa, U MPUOOPETAET aJireOpanyecKuii BULL.

HenoctatkoM normyeckux mocrpoeHuii bysst 0bu1o He
NBIUXKEHME OT MaTeMaTUKu (ajreOphl) K JIOTMKE, a OTCYT-
CTBHME OOpPATHOIO ABVMKEHUSI  OT aJIreOpbl JIOTMKU K Ma-
TeMaThKe. O4eBUIHO, OH HEAOIIOHUMAJ TMOJIb3y OT MpUMe-
HEHUS MOJIYYEHHBIX JIOTUYECKUX PE3YIbTATOB K aHAJIU3Y
OCHOB U TPOOJIEM MaTeMaTHKU. OTOT HEAOCTATOK ObLI
BCKOpPE MCIPaBJIEH IPYITMMHU JIOTUKAMU M MaTeMaTUKaMHu,
KOTOpPBIE TOMbITAIUCH MPUCTIOCOOUTb TTOCTPOEHUE JIOTUYEC-
Kux (hopMaJIM3MOB UMEHHO K MaTeMaThiyeckoi Hayke. Ha
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JAHHOM TTONPUIIIE OMHUMU U3 MEPBbIX OTIMUMINCH HEMEII-
Kuii MaTeMaTHK M Joruk I'omiod Ppere (1848 1925), oc-
HOBOITOJIO(KHMK TaK Ha3bIBAEMOTO 102Uliu3Ma W JAo2utec-
Koll cemanmuku, 1 aMepukaHckuil yyeHblii Yapnb3 CaH-
nepc Iupc (1839 1914). OHu, He3aBUCUMO JPYT OT ApY-
ra, BBEJIM B JIOTUKY yMOTpeOJeHue MepeMEHHbIX BEJIMYUH
U KBaHTOPOB (OCOOBIX JIOTMUECKUX omnepaTtopoB). YTo Ka-
caetcsi Ppere, 0 KOTOPOM pa3roBOp OyIeT BIepenu, OH
YEeTKO OpPMEHTHPOBAJ JIOTMKY Ha aHajlu3 OCHOBaHUI Ma-
TeMaTuku. B yacTHOCTH, ¢ TTOMOILBIO CUMBOJIMYECKON JIO-
TMKU OH CTpeMUJICSI 00OCHOBaTh apu(pMETHKY.

Kak moHsiTue MHOXecTBa BXOAUT B JIOTUKY?

JlaHHOE MOHSITHE M3JaBHA MCIOJIb30BaJOCh B JIOTHKE,
XOTSI U HE TOoABEeprajloch TOUHOMY aHaau3y. Tak Ha3bIBa-
eMble 00bEeMbl TEPMUHOB (IMOHSTUI B TPaJAMIIMOHHOMN JIO-
TMKE)  BTO MHOXECTBa MPEAMETOB, 0003HAYEHHBIX JaH-
HBIMU TepMUHaMU (MOAIANAIOIMX TIOA NaHHbIC TOHS-
Tust). OTHOLIEHUST MeXay oObeMaMu TEPMUHOB 9TO
OTHOIIICHUST MEXIy MHOXECTBAMM WJIM KJIacCaMM.

C MoHATHEM <«KJIacC» CBS3aHBI npouedypvl Kaaccugu-
Kauuu.

Jiobas knaccudukauusi, WiIn pasdueHie HA KAACCbl,
MpeArnoNaraeT Haauyue KiaccudUIMpyeMoil peaMeTHON
o0JiacTH, T. €. TIpearnoyiaraeT HaJluurue COBOKYITHOCTH Kilac-
cUGUILIMPYEMbBIX MPEAMETOB, 000X OINpeneIeHHbI-
MU TIpU3HaKaMU (CBOMCTBaAMM).

Knaccudukaiimio MOXHO OCYIIECTBISITh HECKOJIBKUMU
criocobamu. OMHUM M3 TaKUX CIIOCOOOB SIBJISIETCST podo-
eudosas Kaaccugukayus ipenMeToB. B aToM ciryyae Gepet-
cs HEKUIl YHUBepCaJbHBIN (BCeoOIMii) KIacc BCeX IMped-
METOB 1 BBIOMpAIOTCSI U3 HEro Te MpeaMETbl, KOTOphIe
00J1aa0T TOJBKO MM MPUCYIIMMM CBOMCTBAMU (IpU3HA-
Kamu), T. €. 00J1agal0T OIMYUTEIbHBIMU OCOOCHHOCTSIMU.
Kiacc Bcex mpeamMeToB MO OTHOIICHHWIO K BbIIEICHHOMY
KJlaccy TpPeIMETOB C OIpeNeieHHbIMUA CBOMCTBAMMU SIBJISI-
ercst podom, a BBIICJCHHbBINM KJ1acc MO OTHOIIEHUIO K Kiac-
Cy Bcex IpeaMeToB siBisieTcst eudom. Ilpucyime Gonee
Y3KOMY KJlaccy OTJIMYUTETbHbIE OCOOEHHOCTM Ha3bIBa-
I0TCSI €T0 UO0BbIMU OMAUMUIMLU.
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[IpousumocTprpyio ckazaHHOE Ha CJIEIYIOLIEM TTpUMe-
pe. donyctM, U3 yHUBEPCAJIBbHOIO KJacca BCEX PealbHO
CYIIECTBYIOIIMX TMPEIMETOB Mbl BbIOpaJd TOJBKO T€, KO-
TOpble 00J1aJaI0T CBOMCTBOM «(hUIOCO(PCKU MBICIUTD, pac-
CyXIaTh U y4uThb punocopun». TeM cambiM obOpasyercs
Kiacc «punocodon». B 3ToM ciyyae yHUBepcallbHbIN Kilacc
BCEX PEaJIbHO CYIIECTBYIOIIMX MPEAMETOB OyIeT paccMart-
puBaThcsl KakK pof, Kiacc «duiaocodoB»  KaK BUI, a
«(unocopcku MBICIUTb, paccyKaaTb U Y4UThb (pUIOCO-
¢un»  Kak BHUIOBOE OTIMYME Kiacca «(puirocodon».

B npuHiuMne, MOXXHO OTBJE€UYLCSI OT aTpuOyTa peaib-
HOTO cyliecTBoBaHUs. Torma Kiacchl OyayT JeIUThcsl Ha
Henycmole U Hycmbvle.

BosBpaiasice K npumepy ¢ ¢uiaocodamu, OpeaaokeH-
HyIO0 KJaccuUKalio MOXHO MPOWLIIOCTpUpOBaTh Tak. B
cilyyae 3aMeHbl BUIOBOM OTIMYMTEIBHON XapaKTepUCTHU-
KM HeIycToro kiacca «Ouiocodckd MBICIUTh, PaccyX-
JaTh M YYUTb» Ha BUIOBYIO OTIMUMTEIBHYIO XapaKTepuc-
TUKY «CyMOYPHO MBICIUTb, CKBEPHOCIOBUTh U O€31eTbHM -
yaTb» MBI ITOJYYUM MyCTOM Kjacc «puiocodoB, cyMOyp-
HO MBICJISIIIMX, CKBEPHOCIOBSIIMX M O€31eTbHUYAIOIINX>.

Kpome HemycThIX U MyCThIX KJIACCOB CYILIECTBYIOT €llle
KJIaCChl, CONEpXKalllMe BCEro JIMILb OAWH BJEMEHT. DTH
KJIacChl Ha3bIBalOTCsl eduHuunsimu. Harpumep, Kiiacc «Bcex
maHeT CoJIHEYHOH CHCTeMbl, HACEJIEHHBIX JIOJbMU» CO-
JIEpKUT JIMIIb OMMH 2JIEMEHT  TIaHeTy 3emisl, U TO3To-
My SIBJISIETCSI €IUHUYHBIM.

[Tomo6HbIE KITaccuUKaLUKU ChITPaI UCKIIOUUTETBHO
BaXHYIO pOJIb B Pa3BUTUU TEOPETUKO-MHOXECTBEHHBIX
WU M METONOB, 0€3 MCIOJIBL30BAHMUST KOTOPHIX HEBO3MOXK-
HO TIpeICTaBUTh ceOe HU COBPEMEHHYIO MaTeMaTuKy, HU
COBPEMEHHYIO JIOTMKY, a TakKKe€ HEBO3MOXHO KOHCTPYK-
THBHO peIlaTh BOIPOCHI, Kacaroluecss Teopuu abCcTpak-
1. [ToaTomMy BKpaTiie oXapaKTepu3yl0 TEOPUIO MHOXKECTB.

Paznen MatemaTuku, B KOTOpOM M3y4yalOTCsI CBOICTBa
MHOXECTB, Ha3bIBACTCSl meopueli MHOMCeCcma.

XOopolllo M3BECTHO, YTO JIOTMKU HCIOJb3YIOT TaKue
Oas3ucHbBIC UISI CBOEH HAayKH TIOHSITUSI, KaK «BCE», <«HU
OIMH», <«HEKOTOPBIC», «CYIIEeCTByeT». PaccMoOTpeTb 3T
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MOHATUS HaM elile npeactout. Ceifuyac e TOIbKO OTMe-
4y, YTO C IOMOIIBIO CJIOBA «BCE» MBI MOXEM ITOCTPOUTh
cienyloliee BbICKa3biBaHUe: «Bce X, I KOTOPBIX ompe-
neneHa GyHKuUs f (x) (HampuMmep: «x yMeeT urpaTh B
MOKep»), 00pa3yloT MHOXECTBO». B maHHOM ciydae yTBep-
JKIAaeTcsl, YTO MMeeTcsl 00JIacTh OIpeie/ieHrsT TaK Ha3bIBa-
eMOIl Npono3UUUOHAAbHOU PYHKUUL f.

Yro Takoe Mporo3uiust ¥ MpoIro3uIIMOHaIbHAsT (hYyHK-
msi?

DTOT BONPOC HECKOJIbKO YBOAMUT HAC B CTOPOHY, HO,
TEM HE MeHee, sl CUMTal0 HEOOXOMUMbIM OTBETUTb Ha HETO
3[1eChb, YTOOBI MOTOM HE OTBJIEKATHCS OT IJIABHOTO.

[To cioBaM COBpeMEHHOro aHTJIMICKOro JMHIBUCTA
JIx. JlaitoH3a, TEPMUH «ITPOITO3ULIMS» MCTIOIBb3YEeTCsl B aH-
IJIMIACKOM $I3bIKE B CMbICTIEC MpediodceHiis, VI ymeepicoe-
Hus. B pesynsTate HEKOTOpbIe aBTOPhI OTOXKIECTBIISTIOT MPO-
MO3ULIMIO C TTOBECTBOBATEIBHBIM BUJIOM TPEUIOXKEHUSI, a
JIpyrue ¢ pasjMyHOro pojia YTBEPXKICHUSIMU.

Yrto nonumaer cam JlaltoH3 moa mporo3uuuein?

[To ero MHeHUIO, TPOMO3ULIUSI  BTO TO, UYTO BhIpa-
JKaeTcsl ¢ TTOMOIIBIO MTOBECTBOBATEIBHOTO TPEIIOXKEHUS
JUTSL YTBEPXKIEHMST YeTo-Jn0o.

PaznuunHble npeniokeHus TaHHOTO sI3bIKa MOTYT BbI-
paxaTb OIHY M Ty € MPOMO3UIMIo. bbiBaeT 1 Ha0OOPOT,
KorJa OHO TpeMIOXKEeHNE BhIpaXkaeT HECKOJIbKO MPOIo-
3ULMi (Hampumep, TucaTeb BbIpaXkaeT OfIHO, a YyhTaTe-
JI1 TIOHUMAIOT APYTOe).

B 0Gonee 1mmpokoM KOHTEKCTE MPOMO3UIIMI0 MOXKHO
paccMmaTpuBaTh KaK HEKOTOPYIO Meopemu1eckyro KOHCIpYK-
Uur, Kak HEKOTOPYIO UHBAPUAHMHYIO CYULHOCMb, KOTOpast
He MEHSIeTCSl TIpM MU3MEHEHUU SI3BIKOBBIX CHCTEM.

IIpubau3uTeIbHO TakKasl Ke€ XapaKTepUCTUKAa OyIeT
JlaHa TIOHSITHIO <«BBICKAa3bIBaHWE», KOTIa Mbl 3aiiMeMcCs
BOIpOCaMU TaK Ha3bIBaeMOW .oeuku ebickasbiéanuili. Ho
yXXe ceiiuac, yToObl M30eXaThb B JaJbHEHIIIEM MyTaHUIIbI,
MOXHO CKa3aTb. <«BbICKAa3bIBaHHE» M <«ITPOIO3UIIHSI»
cHOHUMBIL. [ToaTOMY TOHSITHE «IIPOMO3UIIMOHATBEHAS (DYHK-
LIASI» COOTBETCTBYET IMOHSTHUSIM «(DYHKIMSI-BHICKA3bIBAHKIC»
(A. Tapckuii), «BbIcKa3bIBaTeIbHasT pyHKIMs» (B. 3erer).
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[Iporo3unioHanbHast (GyHKIMS 3TO BbIpaXKeHMUE,
coJiepxkaliiee rmepeMeHHbIi cuMBo X. YToObI Takoe BbIpa-
JKEHHME OOpesio CMBICI, BMECTO X CJIEAYeT MOACTABUTb YTO-
To OoJjiee omnpeAeeHHOe, Kak-To: Mean, nmuuKka-cuHuyKa,
13, sa6a0x0 u T. 1. Hanpumep, npono3uiimoHaabHON (hyHK-
LIME MOXET OBbITh BBIPAXKEHUE «X YMEET UIPaTh B MOKEP».
Ecmu BMecTo x monactaButh uMsi Mean, MOTyduTCsl BIIOJTHE
OCMBICJICHHOE BbICKa3biBaHUE (MCTUHHOE WJIM JIOKHOE).

Takum oOpasom, OGiarogapsi MOHSITUIO IPONO3ULIO-
HaJIbHOM (YyHKIIMKM B cdepy JOTMKU MPOHUKAET MOHS-
THe MHOXecTBa. I Hac, UIIYIIMX CBSI3b JIOTUKU C MaTe-
MaTHUKOI, 3TO caMoe TJIaBHOE.

BosHuKHOBeHHE U pa3BUTHE TEOPUU MHOXKECTB CBSI-
3aHO C MccliefloBaHNEeM OecKOHEYHBbIX MHoxecTB. Co3ma-
TeJeM BTOro pasjieia MaTeMaTHMKU ObLT HEMELKUI yde-
Helii I'eopr Kanrtop (1845 1918).

Pomunca Kantop 3 mapra 1845 r. B Cankr-Iletep-
oypre. Ero oreu, I'eopr Bonbnemap KaHTtop, ObLT eBpeii-
CKUM ToproBell u3 JlaHuu, TPUHSBIIUM MPOTECTAHTCTBO,
Torma Kak Matb, Mapust AHHa bem, mpuHamiexana K
pUMCKO-KaTolnueckoi 1epksu; otell Mapuu bem, nas-
HO OOpYyCeBIINI MHO3EeMEll, CIYXWJ KarelbMelcTepoM
Mmnepatopckoii onepnl B IletepOypre. B cronune Poc-
cuiickoii umnepuu I'eopr Bonbaemap Biamen gupmoit
MOCPEAHNYECKUX YCIYT M BBICTYNaJ B pojid Opokepa Ha
ITetepOyprckoil ¢poHAOBON OUpXKE.

CewmeilictBo KanropoB npoxuino B Poccuu oguHHaI-
1IaTh JIET, MTOKAa COCTOSIHME 3I0POBbE OTIA HE BBIHYIMUJIO
ux MokuHyTh IleTepOypr ¢ ero ckBepHbBIM KIMMATOM U
nepedpatbest B 1856 1. B I'epMaHuio, rlie OHU ITOCENIH-
mchk Bo MpaHkdypre-Ha-MaiiHe.

Bce nmetm KaHTOpoB ObLIM MO-CBOEMY TaJIaHTJIWBHI,
TaJlaHTIUB ObUI U I'eopr, paHo NpoOSIBUBLINI ceOsl B Ma-
TeMatuke. Ero oren pagoBajicsi 5ToMy MOAapKy CYAbOBI,
HO, OyIydyd MparMaThKoM, TIbITajicsl HarpaBuTh ['eopra Ha
MHXEHEpHYIO cTe3l0. ['eopr HUCKOIBKO HE ObLUI CYACTIUB
OT NMOoJOOHOM XM3HEHHON IepcreKTuBbl. O0agast Msr-
KM XapaKTepoM, OH KaKoe-TO BpeMsl He peliajcsl mpo-
TUBUTBHCS ToXedaHUsIM oTHa. M Bce ke, He3amojro a0

47



OKOHYaHus 1Koabl, I'eopr Habpascsa xpabpocTu U IpU-
HSUICS YMaJISIThb OTLA pa3pelinTb €My CTaTb MaTeMaTH-
KoM. B koHIile koHI10B KaHTOp-cTapiinii CMUJIOCTUBWII-
Ccd U TIOLIEJ HaBCTpeyy MpocbO0aM ChIHA.

B 1862 r. I'eopr Kanrop moctynun B Iljopuxckuii
YHUBEPCUTET, a B CJEAYIOILIEM TOdy, MOCIe CMEPTU OTIA,
nepebdpaics B bepauHckuii yHuepcuter. B bepiaune on
M3Yy4UJ MaTeMaTuKy, ¢punocopuio U pu3uKy, ciaylial JeK-
MM TaKUX KPYMHBIX MaTemMaTukoB, Kak JI. KpoHekep
(1823 1891) u K. T. B. Beiiepmrrpace (1815 1897). Ilocre
3alMThl JOKTOpckoil B 1867 r. KanTop He cMmor HaiiTu
CHOCHO OILIaYMBAEMYIO pabOTy M BBIHYXKIEH ObLT HEKOTO-
poe BpEeMsI YMTATb HEOIJIauMBAEMble JIEKIIMM B KauyecTBE
MpUBAT-IOLEHTA.

C 1869 no 1905 r. Kantop npenomaBai B yHUBEpCUTE-
Te HeMelkoro ropoaa lamwre, ¢ 1972 . Kak agblOHKT-
npodeccop 3Toro yHuBepcuteTa, a ¢ 1979 r.  kak mpo-
deccop.

B 1874 . oH xeHuics. 2KeHuUTh0a MpuHecaa eMy 1iec-
TEePbIX ACTCH.

BoiHy:XIeHHBIN OTCTauBaThb B KpailHE OCTpoil U He-
MpeKpallaoleiics MoJeMUKe ¢ KOJUIEraMU CBOIO TEOPUIO
MHOXecTB, KaHTOp TepeHec psi TSDKENbIX HEPBHBIX CPbI-
BOB, MEPBBI U3 KOTOPLIX AaTupyeTcs 1884 r. OTu ncuxu-
YECKHE MOTPSICEHUSI, HapacTasl ¥ HaKarumBasicb, TOPMO3U-
JI1 TBOPYECKYI0 aKTMBHOCTbh M 3aCTaBJISIIM YYEHOTO MHO-
o BPEMEHM TPATUTh Ha JICYEHUE B TICUXUATPUUYECKUX yU-
pexnacHusx. B pesyiabTate HaydHast M mpernoaaBaTesibcKast
pabota ¢ 1905 1. MOYTH TTOJTHOCTBIO MPEKPATUIIACD.

CIMIIKoM TO3IHO TIpUIIEN K TEPBOMPOXO/Iy Hayd-
HbIA TpuymMd, YTOOBI MOXHO OBLJIO MM SICHO M OCO3HAaH-
Ho HacnamuTbesd. B 1904 r. KaHnTopa Harpaauiao menaibio
Jlonnonckoe KoponeBckoe O6iuectBo (JloHmoHckas Aka-
JeMUsl HayK); OoH cTajl wieHoM JloHgoHckoro MateMatu-
yeckoro OOmiectBa u Ob6uiectBa Hayk B I'€rruHreHe.

VYMmep Kantop B ncuxmatpuueckoil 0onbHMIIE 6 STH-
Baps 1918 r.

Hayuynbie nmyonukaimuu KanTtopa Havamuch B 1870 r.
IlepBble pabOThl ObLIM MOCBSILIEHB TPUTOHOMETPUYECKUM
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psgnaM. B xome 3TMX umcciaenoBaHWi OH co3lal TEOpUIO
MPPaLMOHAJILHBIX YMCell, MOTyYUBIIYIO IIMPOKOE MPU3HA-
Hue. B 1874 1. mokazaj, 4To MHOXKECTBO BCEX ICHCTBHU-
TeJIbHBIX Yucell SIBSIeTCSl HecueTHbIM, a B 1878 I. cdop-
MYJIMPOBJ TIOHSTUE MouwiHocmu MmHoxwcecmed. B pabotax
1879 1884 rr. KaHTOop M3710XWI MPUHILIUITBI CBOETO y4ye-
HMSI 0 OECKOHEYHOCTH, OCHOBAHHOTO Ha TpPEICTaBICHUMN
O CYIIECTBEHHOM Pa3IMuMU MEXITY TOHSITUSIMU HOMeHU-
ANbHOU I GKMYAAbHOU 6ecKOHeuHOCmIL, U3 KOTOPbIX TepBast
O3HayaeT MEepPeMEHHYI0 KOHEUHYIO BEJIMUYMHY, BO3pacTalo-
1IIyI0 HEOrpaHUYEHHO, TOTAa KakK BTopas — (PMKCHpOBaH-
HYI0, TIOCTOSIHHYIO BEJIMYMHY, KOTOpasi MPEeBOCXOAUT BCe
KOHEUYHbIE BeIMUYMHBI». OCHOBBIBAsICh HA KOHIEMTINUM aK-
TyaJbHO OeckoHeuHocTH, KaHTop mocTpousn Teopuio
TpaHC(UHUTHBIX KapAMHAIBHBIX YUCET M OOCTOSITEIbHO
U3I0XuiI ee B pabore «OCHOBBI OOIIETO YYECHUS O
MHorooopasusix» (1883).

TeopeTnko-MHOXeCTBEeHHbIE paccyxkaeHus KaHtopa,
KaK CUMTAIOT CMELMAMCThI, SIBWINCH MPOIOLKEHUEM JaB-
HUX CXOJIACTMUYECKUX CHEKYJISIIMI 1O TTOBOMY MPUPOIbI Oec-
KoHeyHoro. KaHTop He ToJIbKO 3Hajl 3TO, HO U OTCTauBall
MpU3HAHUE aKTyaJbHOU OecKOHeYyHOCTU biaxkeHHbIM AB-
ryctuHoM (354 430), n3BeCTHBIM XpUCTUAHCKIM OOrocio-
BOM M KPYIMHBIM 1IepKOBHBIM jesitesieM. [1paBna, cam KaH-
TOp JODKEH ObUT HANPSDKEHHO 3allMIIATBCSI OT SIPOCTHBIX
HamajJoK MHOTHMX MAaTeMaTHMKOB, KOTOpbIE OTKa3bIBAJIMCh
MPUHSTL OECKOHEYHOEe MHaye, KaK npouecc, T. €. KaK Ho-
MEeHUUANbHYI0 OeCKOHEeYHOCMb, BBIPAXKAEMYIO0 3HAUYKOM oo.

J[t00OMBITHO OTMETUTH, YTO ME3YUTHI MCITOJIH30BAIU
KaHTOPOBCKYIO TEOPUIO MHOXKECTB, 0a3UPYIOIIYIOCS Ha TO-
HSITUU «aKTyaJlbHasi 0ECKOHEYHOCTb», YTOOBI I0KAa3aThb Cy-
mectBoBanue bora u Cagaroil Tpouubl. OgHako Kantop,
Oylyuynd MPEeBOCXOMHBIM 3HATOKOM OOTroCIOBMSI, OBICTPO
JUCTAaHIMPOBAJICSI OT TAKOTO PONa «I0Ka3aTEIbCTBY.

31ech BMOJHE YMECTHO COOOIIUTh YUTATENIO0, YTO Ma-
TeMaTuku 1o KaHTopa yxkacHO HemomoOMBaau MOHSITUE
oeckoneunoctr. Jaxke Bemmkuii K. @. T'aycc (1777 1855)
3asIBJISII, YTO TIOHSITHE OECKOHEYHOCTH HE IODKHO HC-
MOJIb30BAThCsl KaK Cepbe3Hasi MaTeMaTHuyecKasl IIEHHOCTb.
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bosibIIMHCTBO MaTeMaTUKOB TOCIYIIHO CJEIOBaJO €ro
coetaM. KaHTop ke oka3zajcsi BecbMma cTponTuB. OH
paccMoTpesl 6eCKOHEUHbIE MHOXECTBa He KaK IMOTEHIIM -
AJIbHO OCYIIECTBUMbIE (CKaxkeM, Kakoe Obl 0OJIbIIOe YUCIIO
Bbl HE Ha30BeTe, BCErla MOXHO Ha3BaTh elle OoJibliiee),
YTO OBbLIO MHTYUTHUBHO SICHO W MPUBBIYHO, HO KaK BITOJI-
He 3aKOHUEHHBbIE M CaMOOBITHBIE CYIIHOCTH, MMEIOIINE
aKTyaJlbHOE, XOTSI MU OECKOHEYHOE UMCJIO YJICHOB. Ydye-
HbI Ha3BaJl 3TU aKTyaJbHO OECKOHEUHbIC YMCia MpaHC-
@uHumHbIMU YUCAGMU, T. €. YUCIAMU, HAXOMSIIUMUCS 3a
MpeaesaMu KOHEYHOro. 3a CBOIO TEOpHUIO TpaHCHUHUT-
HBIX KapAMHAJbHBIX YMCET OH TMOJYUYMJI CTaTyC IMOJHOIO
npodeccopa B 1879 .

Kak mpaBusio, cMenble HOBAaTOPCKUE UIEU U TEOPUU
YacTo BCTpEYalOTCs B INTBIKM HaydYHbIM COOOILIECTBOM.
He u3bexana sToil yyactu U KaHTOpPOBCKasi TeOpUsl MHO-
KecTB. MHorue coBpeMeHHble KaHTopy MaTeMaTUKU He
MPUHSUIA €0 MHHOBAlLIMOHHBIE WU, pa3pyllaloliye Mpu-
BBIYHbIE MaTeMaTUYeCKHUe TMpelCTaBIeHUsI, MOKYIIAIOIIM-
ecs Ha «0e300ylauyHbIii MaTeMaThyecKuil paii». Hampuwmep,
M3BECTHBIA (ppaHIly3CKUi MaTeMaTuK, (PU3UK U ¢uiocod
XK. A. Tlyankape (1854 1912), Bblpaxkast HeomoOpeHHe Ma-
TEMaTUKOB-TPaIULIMOHATMCTOB, 3asIBJIsUI, UYTO TEOPHUST MHO-
xectB KanTopa OymeT paccMaTpuBaTbcsl OyIyIIUMM I10-
KOJICHUSIMU KaK «0oJIe3Hb, C KOTOPOW B KOHIIE KOHIIOB
copaBWINCh». TeM He MeHee OH ObLT OoJiee «I00e3eH»,
HEXeNu JPYroil KpUTUK KaHTOPOBCKOM T€OpUU MHOXKECTB,
Jleononbn KpoHekep, cuuTtaBimii, YTO €MMHCTBEHHO TIOJI-
JIMHHBIMU YMCJIaMU B TpaHUIIAX MaTeMaTUKU SIBJISIOTCS 1ie-
JIble Yrcia, a OTpUllaTeJIbHble 1 OCOOEHHO MppaliOHaIb-
Hble 4YKClla HEe MMEIOT HMKaKoro HaydHoro crtaTtyca. Ha
chesne MaTeMaTukoB B bepmune B 1886 1. oH 3asBu: «Lle-
Jple ynciaa cotBopu locrionp bor, a Bce mpoyee  meno
JMOICKUX PyK». Mcrosb3ysl cBOl aBTOPUTET B KauecTBe
npodeccopa bepiarHckoro yHuBepcuteTa, KpoHekep cre-
JlaJl Bce, YTOObI HE TOJIbKO AMCKpeAuTHpoBaTh uaen KaH-
Topa, HO U TloJioMaTh ero kapbepy. Hampumep, npu ax-
TUBHOM ydactuu KpoHekepa TOpMO3UIUCh WJIM BOBCE HE
myoauKoBaich pabotbl KaHTopa u ero mociemnoBateseit,
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npoyHo OyiokupoBajcs nepexon KaHrtopa B bepamHckuii
YHUBEPCUTET.

OngHako He Bce MaTeMaTMKW ObUIM aHTAarOHUCTaMM
Kantopa. Hekotopble Benukue yueHble Tuna Kapia Beii-
epirrpacca u 0. B. P. enekunma (1831 1916) mommep-
KaJlM €ro ujaeu W mapupoBaiu Hamaaku KpoHekepa.

Xots pabotel KaHTOopa BCTpeTWJIM COMPOTUBIIEHUE CO
CTOPOHBI MHOTHUX COBPEMEHHBIX €My MaTeMaTUKOB, CUMTaB-
IIX, YTO OECKOHEYHOCTh HUKOTAa HE BOMAET B COCTaB
TOYHBIX MaTeMaTUUYECKUX TTOHSTUIA, HO, TEM HE MEHee, Teo-
pysi MHOXECTB MpoaoJKajla pa3BUBaTbCSl U BCKOPE CTaja
OCHOBHOII MaTeMaTU4YeCKON IUCLUIUIMHON, MOTy4MBILICH
LIMPOKOE TIPUMEHEHNUE B Pa3IMYHbBIX pas3feiiaX MaTeMaTUKHU.

BO3HUKHOBEHNIO U pa3BUTUIO KAaHTOPOBCKOW TEOPUM
MHOXECTB TPEIIIECTBOBAIAa pa3paboTKa HEKOTOPBIX Teope-
TUKO-MHOXECTBEHHBIX MOHSTUII B ajreOpe MHoXkecTB byis.

Anrebpa bynst cay>XuT 111 onmucaHusl orepalmii Haj
MHOXECTBaMU U BbICcKasbiBaHUsSIMU. [IpaBna, omepaimu Hajg
MHOXecTBaMU ObUTM BBelieHbI He UM, a Kantopom. Coro-
CTaBJIcHUE e omepaluii by Haa BbICKa3bIBAHUSIMU C
onepauusMu KaHTopa Hajg MHOXECTBaMM TMOKa3ayo: OIe-
palMy HaJ BbICKa3bIBaHUSIMA M MHOXECTBaMHU OOJIaJaroT
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001IMMHU CBOMCTBaAaMM, K YHUCITY KOTOPBIX OTHOCSITCSI KOM-
MYTATHBHOCTb (nepemecmimenbHOCMb), aCCONUATHBHOCTD
(couemamenvrocmy), TUCTPHOYTHBHOCTD (pacnpedeniimens-
Hocmy). OKazaloch TakKe, YTO HEKOTOpbIe CBOMCTBA ATUX
Olepaluii He MOXOXHW Ha CBOMCTBA OIEpalMil Hajl 4yuc-
Jamu. Kcratu, Byiab mepBbIM BbIcKa3al MbIC/Ib O TOM, YTO
ornepalyu ¢ YUCIaMU WU BEJIMYMHAMU HE XapaKTepu3y-
JOT CyIIECTBO MaTeMaTuKu. [lo ero MHEHMI0, BO3MOXHbBI
TaKue pas3fesibl TOM HayKdh, KOTOpbIE HE MMEIOT Jeja C
yyucaaMu W BeauuyuHamu. [lpumepom momoOHoOro pona
CITYXXUT TEOpHUsi MHOXECTB, pa3pabaTbiBacMasi KaK CBOE-
obpa3Has ajredbpa, TAe MEPEMEHHbIE HE O3HAYalOT HU
yycesl, HU BEJIMYUH. DTU UAEU HE ObUIM 10 KOHIa pea-
JIM30BaHbl UX aBTOPOM, TaK Kak bysb pa3pabaTbiBaj CBOIO
ajqredpy JIoTUKU B (opMme, OOBIYHOI ISl ajJredpbl TOro
BpeMEHU, a He B (OopMe NEAYKTUBHOW CUCTEMBI.

CoBpeMeHHbIE MaTeMaTUKU pas3lesTioT B3MIsIAbl by
OmnboYHO cUMTAETCs, TOBOPSIT OHU, YTO BBIYMCIICHUE
IJIaBHOE, YEM 3aHMMaroTcsd MaTemaTuku. Ha camom xe
JIeJIe B «4MCTOM» MaTeMaTUKE BBIYMCIECHUSI BCTPEUarOTCs
KpaiiHe penko. Yaine Bcero mMateMaTU4eCKUE BbIUMCIIE-
HUSI UMEIOT MECTO TaM, TJIe COOCTBEHHO MaTeMaThyecKast
paboTa 3aKOHYEHa W pedb WIET JUIIb O TOM, YTOOBWI,
PYKOBOJICTBYSICb M3BECTHBIMM MpaBUJaMU, BbIMOJIHUTh
OIIpEAcICHHbBIA 00beM Cyry0o MeXxaHW4YeCcKoil paboThI.

BDneMeHTaMM OyJIeBOIl ajlreOpbl MHOXECTB SIBJISIFOTCSI
HE Yuciia, a HEKOTOpble OOBEKThI, MTPUPOIa KOTOPBIX WT-
Hopupyetcsl. CylecTBEHHO, YTO BCE 3JEMEHTBI aJreophl,
Ha3bIBa€MbIe MHOXECTBAMU, U SIBJISIIOTCS YaCTSIMM OIHO-
ro WU TOTO X€ MHOXECTBAa. DTO HCXOIHOE MHOXECTBO
Ha3bIBAETCSl YHUBEPCANbHbIM MHONCECMB8OM W 4acTo 000-
3HavaeTcsl OOJIbIION JTaTUHCKON OykBoii U (TiepBast OyK-
Ba JIATUHCKOTO cJioBa «universalis»  obwuii, éceoouuii). B
€CTECTBEHHOM $I3bIKE€ YHUBEPCAJIbHOE MHOXECTBO BbIpa-
XKAEeTCsI CIOBAMU «BCE», «BCSKUI», «JIIO00I», «HUKAKO».

B pasznmmuHbIX Haykax MMEIOTCSI CBOM YHMBEPCAJIbHBIE
MHOXECTBA M3YJaeMbIX MpeAMEToB. Tak, Harpumep, B apud-
METUKE HATypaJbHbIX YKMCEJl YHUBEPCATbHBIM MHOXECTBOM
SIBJISIETCSI MHOXKECTBO BCEX HATypaJIbHBIX YMCE.
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['eomeTpryeckuM CUMBOJIOM YHUBEPCAJIBbHOTO MHO-
JKECTBa SBJISIETCS MPSIMOYToJibHUK. HekoTtopbie dhopMyibl
ajnreOpbl MHOXECTB TpaMUEeCKU BbIPAXKalOTCS C MOMO-
IO 9TOro MPSIMOYTOJbHUKA W Kpyrow. I'paduueckuit
METOJ TPOBEPKU (opMysl anreOpbl MHOXECTB Ha3blBa-
eTcst Memodom oOuaepamm Benna, Toe MHOXeECTBa, 3a HC-
KJIIOYEHUEM YHUBEPCAIBHOIO MHOXECTBA, CUMBOJIU3UPY-
I0TCSI C TTIOMOIIBIO KPYTOB.

DTOT MeTol IMarpaMMm Ha3BaH IO MMEHUM €ro aBTopa,
anrmyanuHa JIbxoHa Benna (1834 1923), poausiierocst
4 aprycra 1834 r. B Jlpaiinyne, 6au3 Xamta (rpadcrBo
HMopkiimp). TlonyynB cTporoe aHIJIMKaHCKOE BOCITUTAHUE,
>xoH mo Bojie poauTeseil U cBoeil coOocTBeHHOI B 1853 T.
ObUI 3a4rCciieH B AyXOBHbIN Kojulemk KeMOpumIKCcKOro yHu-
BEpCUTeTa, CTeHbl KOTOPOIo OH IMOKUHYJI B 1857 T., 4TOOBI
cTaTh BUKapueM B Moptaiike.

B 1862 r. Benn Bo3Bpalaercss B KemMOpumkx n Haum-
HAaeT YUTaTb MOpPaJbHYI0 (UI0cODUI0 B YHUBEPCUTETE.
OpHako ero Bce OoJibllie TSHET HE K 3TUKE, a K JIOTUKE
n Matematuke. OH yBjieKaeTcsl OyJieBoll MaTemMaThyec-
KOW JIOTUKOW W TIBITAETCSI €€ pa3BUThb Ha CBOW MaHep,
3aKJIa/ibIBasi OCHOBBI TMOMNYJSIPHOro B OymyllleM MeETola
nuarpamM. B 1866 1. um Oblta HammcaHa «Jlormka ciy-
yaitHoct» («Logic of Chance»), KOTOpyr0 M3BEeCTHBII aH-
rmiickuii akoHomucT [Ix. M. Keiinc (1883 1946)
OLIEHMBAJl OYEHb BBICOKO M CUMTaJI, YTO OHa OKa3aJja
CWJIbHOE BJIMSIHME Ha Pa3BUTHE TEOPUM CTaTUCTUKU. B
1881 r. Benn nyoaukyeT «CMMBOJIMYECKYIO JIOTUKY», a B
1889 r.  «IIpUHIUIOBI SMIUPUYECKON JTOTUKI».

B 1883 r. Beun Obul u36paH wieHoM JIoOHIOHCKOM
Akanemun Hayk. [IpumepHO B 3TOT Xe Iepuoa OH Bce
OoJIblllE BPEMEHU YACISIET UCTOPUUYECKUM M3bICKAaHUSIM
U nuuer ouorpadpuyeckyro ucropuo KemOpumkckoro
JIyXOBHOro KoJulemka HauuHag ¢ 1349 r. 3atem mepe-
KJIIOYaeTcs Ha HamucaHue uctopuu KemOpumkcKoro yHu-
BepcuTeTa, KOTOopasi yBuaeiaa cBeT B 1922 r.

HMcropus Oblia He eIMHCTBEHHBIM yBJIeueHUEM BeHHa.
He MeHee cTpacTHO OH yBjeKajicsl XXMBOITMCBIO, a TakKXkKe
KOHCTPYMPOBaHUEM MalllMH U MeXaHU3MOB. B yacTHoCTH,
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Puc. 9

UM OblIa co3laHa MallliHa JJIsI ToJayu KPUKETHBIX Ila-
pOB, KOTOpasli cBoeil pa®oToii TpuBela B MOJHBIA BOC-
TOPI' WICHOB aBCTPaJUICKON KOMaHAbl 1O KPUKETY, MO-
cetuBmnx KemoOpumk B 1909 1.

VYMmep Benn 4 anpens 1923 r. B KemOpuxe.

Bot Takum opuruHazioMm ObuUl cTapriHa BeHH, cienaB-
I OOJIbIION BKJIad B pa3BUTHE JIOTMKO-MaTeMaTHYeC-
Kol Hayku. K coxajleHu10, B pyCCKOSI3bIYHOM JUTEepaTy-
pe emy, Kak u KaHTopy, Majio yneleHO BHUMaHMSsI, XOTS
Benn u KaHTop, HECOMHEHHO, 3aCTy>KUBalOT OOJIBILIETO.

Yr1o Takoe duaepammovr Benna?

Honyctum, uto C = {C,, C,, C,}  5TO COBOKYITHOCTh
3aMKHYTBIX KPUBBIX, YACTHBIM CIIy4aeM KOTOPBIX SIBJISTFOT-
csl Kpyru. Eciu mepecedyeHus1 MpencTaBisiioT coboil Ko-
HEYHOEe MHOXECTBO TepecedeHmii, Torna C U ecTh TeM,
YTO HasbIBaeTcsl duaepammoii Bewna wim n-Venn ouae-
pammoil, T. €. n-Venn duaepamma  3TO KOHEUHOE UYMCIIO
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3aMKHYTBIX KPUBBIX B MarpaMMe, Tje IepeMeHHasi 1 yKa-
3bIBaCT Ha YHUCIO 3aMKHYTBIX KPMBBIX B JIaHHOW Juar-
pamme (cM. puc. 9)

Kak yxe paHee oTMeuasioch, MOCKOJIbKY MHOXKECTBO
MOXET COJIEpXKaTh JI000€ YKCIIO YWIEHOB, OHO MOXET CO-
CTOSITb U M3 OIHOTO-eIMHCTBEHHOIo 3JjieMeHTa. Takoe
MHOXECTBO Ha3bIBACTCSI eOUHUUHBIM.

MHoXecTBO, KaX/Iblii WieH KOTOpOro He o0JagaeT Ka-
KHUM-JIM0O OMpeaeieHHbIM CBOWCTBOM, SIBJISIETCSI MHOXE-
CTBOM, IJIe HET WIEHOB, 00JIaAaOIIMX JAHHBIM CBOMCTBOM.
Takoe MHOXECTBO Ha3bIBae€TCSl HY.1e8biM WIN HYCHbIM W
obo3HavaeTcsi cuMBojioM I (i O).

CylIeCTBYIOT pa3iiMyHble CMOCOObI BbIACACHUST TOMA-
MHOXECTB M3 YHUBEPCAJIbHOTO MHOXECTBa, YUCJIO BJie-
MEHTOB KOTOPOTO MOXET ObITb KaK KOHEYHBbIM, TaK WU
O0eckoHeUHbIM. OTHUM M3 TaKUX METOMOB SIBJISIETCS TOJI-
HBI TlepeyeHb WIEHOB MHOXecTBa. MOXHO TakXe BbI-
JIeJISITh OIpe/ie/IeHHOE MHOXECTBO KaK COBOKYITHOCTb BCEX
00BEKTOB, YIOBJIECTBOPSIIOIINX KaKOMY-TO KOHKPETHOMY
TpeOOBaHMUIO.

Korma mbl ompenenseM MHOXECTBO, Mbl HE MOXKEM
3HaTh 3apaHee, COACPXKUT JIM OHO XOTSI Obl OMH 2JIEMEHT.
[ToaToMy TO€3HO paccMaTpuBaTh U MHOXECTBa, HE CO-
JiepKalue HU OTHOTO 3JIEeMEHTa, T.€. IyCThle MHOXECTBa.

MHOXeCcTBO TOJHOCTBIO OIpeAe/ieHO, €CIU MOXHO
cKa3aTb OTHOCHUTEJBHO JIIOOOTO MpeaMeTa, SIBJsSIeTCsS WIn
He SIBJIIETCSI OH 2JIEMEHTOM 3TOr0 MHOXECTBA.

OOBIYHO MHOXecTBa 0003HAYalOTCSd MPOMUCHBIMU
KYpCUBHBIMM OyKBaMHU JaTMHCKoro ajidasuta (4, B, C,
D,...), a UX WieHbl  CTPOYHBIMU KYPCHUBHBIMU OYKBaMU
Toro xe andasuta (a, b, c, d, ...).

Han snemenTamu OyjaeBoil aareOpbl MOXHO HPOU3-
BOJIUTbH OIpeae/ieHHbIe orepaliu. Pe3ynbraToM BcsIKOM
Takoi omepanuu, TPOU3BEIECHHON Hala MHOXECTBaMU
(ameMeHTaMM anreOphl), OyIeT Takke MHOXECTBO (3J1e-
MEHT ajIireOpbl). DTUM OOCTOSITEJILCTBOM OIpeeIsieTCsT Ha-
3BaHME OyJIeBOW ajireOpbl  azeedpa MHOMCECMS.

[IpaBunpHOE MOHMMaHME CBSI3E MEXIy MHOXECTBa-
MM SBJsIETCS 0a30il BceX 0€3 MCKITIOUEHUST JIOTMUYECKUX
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noctpoeHuii. [loaToMy ecnu mnpernojgaBatesib JOTMKU 00-
XOJUT YTPIOMbIM MOJYaHHMEM BOIPOC O MHOXECTBax, UX
CBSI3SIX M OTHOILEHUSIX, TO CTPOINTUBBIE MaJTbUUIIKU U
JIEBYOHKU BIIPABE CUMTATh €ro, MSIKO TOBOpSI, MUJIETaH-
TOM, MacCKHPYIOIIMMCS MO/ 3HaTOKa JIOTMYECKON HayKMu.

OCHOBHBIM TIOHSITUEM TEOPUM MHOXKECTB SIBJISIETCS
TOHSITHE MPHHAMNIEKHOCTH dJIeMeHTa MHoXecTBy. Hampu-
Mep, TOBODSIT: 4UCA0 2 NPUHAOAEHCUM MHONCECMB) 8cex
HamypaabHuIxX icen.

B kauecTBe 0003HaYeHUSsT TOro, YTO MpeAMET a TpH-
HaJUIEXXUT MHOXECTBY A, MUILIYT: @ € A, TIe €  CUMBOJ
npuHaiexxHoctu. MHorma aTa dopmyna uyutaercs: MHoO-
acecmeo A codepyucum snemeHm da.

BMecTo BbIpakeHUi «a He SIBJISIETCSI DJIEMEHTOM A»,
«MHOXECTBO A HE COJEPXKUT DJIEMEHT a», «3JIEMEHT a He
MPUHAIJIECKUT MHOXECTBY A» MUILYT. ¢ ¢ A, TIe ¢
CHMBOJI OTCYTCTBUSI MPUHAIEKHOCTH.

HpyruM BaKHBIM OTHOIIEHHMEM SIBJISIETCSI OTHOILICHHME
OblMb GKANHEHHbIM 8, TN cO0epyucamcs 6, W Obimb NOO-
MHoxcecmeom. Hanpumep, MHOXECTBO BCeX PYCCKUX IMH-
cateyieil colepxXuTcsl B (BO) MHoOXecTBe (MM BKITIOYE-
HO B MHOXECTBO, WJIA SIBJISIETCS] TTOJAMHOXKECTBOM MHO-
’KecTBa) BceX NucaTesieil Mupa.

Taxkum obpa3oM, OTHOILIEHHE MEXITy MHOXKECTBAMU, KOT-
Jla YWIeHbl OTHOTO MHOXECTBa OTHOBPEMEHHO SIBJISTIOTCS
YJIeHaMH JPyroro MHOXECTBA, Ha3bIBacTCs BKIMOYeHueM. [[ist
BKJTIOUEHHUST HE 00s3aTebHO, YTOOBI OMHO MHOXECTBO
ObLIO MEHbIIIE WU OOJIbIIE APYroro MHOXECTBA, TaK KaK
TOX/IECTBEHHbIE MHOXECTBa TakKKe€ MOTYT BKJIIOYATbCS
JIpyr B JIpyra Wiu BKIOYATb OIHO JPYroe.

[ToHsiTHEe BKIIIOUEHUSI MHOXECTB sIBJsIeTcsl (pyHma-
MEHTAJIbHBIM TPUHIMUIIOM BCEX OTHOIICHUN MEXITY MHO-
JKECTBaAMM.

CylliecTBYET TSATh BO3MOXKHBIX TUITOB BKIIOUEHUSI MHO-
JKECTB:

1) B3auMHOE BKIIIOYEHME, WU TOXICCTBO;
2) MOJIHOE BKJIIOYEHME MEHBIIIETO0 MHOXECTBAa B OOJblliee;
3) 4acTMYHOE BKIIIOYCHHE OJHOTO MHOXECTBAa B JIPYIoec;
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AABANB AXB

Puc. 10

4) IIOJIHOC BKIIOYCHME ABYX HJIN 0oJice MHOXECTB B OJTHO
OoJbIlIoe MHOXECTBO, T. €. CyMMa IBYX MJIN 0ojee MHO-
2KECTB o6pa3yeT OIHO MHOXECTBO,

5) IIOJIHOC B3aMMHOC HNCKIIIOYCHUC MHOXCCTB.

YacTtuyHoe BKIIOUEHUE MPENCTaBIsIET OCOObI MHTE-
pec mwisa urxeHepoB. Ha puc. 10 usobpaxkeHnl ABa 1epe-
cekarouuxcs Kpyra. Eciy cuutaTh, 4To OMMH Kpyr O3Ha-
YaeT MHOXECTBO A, a JIpyroii  MHOXeCTBO B, To oye-
BUHO, YTO CYIIECTBYET 00JacTh, BKIIOUAIOIIAsl 2JIEMEH-
Tl A 1 B. DTo 03HayaeT, UTO CYIIECTBYET IO KpailHei
Mepe OJMH 3JIEMEHT, MpPUHAIJIeXaIlUidi OIHOBPEMEHHO
MHOXECTBY A U MHOXECTBY B. DJeMEHTbl MHOXECTBA,
BXOJISILIIME OHOBPEMEHHO B 00a MHOXecTBa A U B, mpen-
CTaBIISIIOT COOOI TaK Ha3bIBaeMoe npousgederue A u B,
YTO, KaK Mbl YK€ 3HaeM, BaXKHO YYMTHIBaTb MPHU BbIOOpPE
CTPYKTYPbI 3JIEKTPONPOBOJSIIETO KOHTYpa.

Jloruku 3amuchiBalOT YacCTUYHOE BKITIOYEHHE OIHOTO
MHOXecTBa B Jipyroe Tak: A & B (uutaercs: «A u B»), tae
&  cHUMBOJI TaK Ha3bIBa€MOM KOHBIOHKIIUM. MaTemaTH-
KU TPEaNoYUTaIOT TOJIb30BaThCsl BbIpaKeHUeM A N B,
rae N CHMBOJI TIepeceuyeHusi MHOXecTB. MHXeHephl
OOBIYHO MMEIOT OO0 ¢ BblpaxXeHusiMU A * B uma A x
B, rme * M X  CHMBOJIBI YMHOXEHUS.

I'oBopst 0 mpou3BeneHUM ABYX MHOXECTB, CIELUaIN-
CTbl MMEIOT B BUMIY, YTO INMPOU3BEICHHUE JIBYX MHOXECTB
sBIsieTcsl opManu3alueid HalluX MpeACcTaBICHUN O
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AvB AUVUBA+B

Puc. 11

Ki1accudUKalUu MPeIMETOB B COOTBETCTBUU C OIHUM
WM HECKOJbKUMM TTpU3HAKaAMMU.

YactuyHoe BKIIIOUEHME ABYX WJIM 0Oo0jiee MHOXKECTB
Ha TpUMepe C KpyraMM IOKa3bIBaeT, YTO ABa WJIU OoJjiee
MepeceKarlnuXcsi KpyroB MOTYT 0OOpa3oBbIBaTb HOBOE
MHOXECTBO, BKJIIOYAIOIIEE Te 3JIEMEHThI, KOTOPBIE SIBJISI-
J0TCSl YJieHaMU MHOXecTBa A, YJleHaMM MHOXecTBa B u
yjeHaMU OOOMX MHOXKECTB OIHOBPEMEHHO.

MHoxectBo (puc. 11) Ha3bIBaeTCs 00beaMHEHHEM (VTN
cymMMoii) MHOXecTB A 1 B. B matemaTnke oO0beauHeHUE
HECKOJIbKMX MHOXECTB 0003HAvYaeTcsli CUMBOJIOM U.

Onepauyst 00beAMHEHUST UMEET Psil CBOMCTB, OJIM3KUX
K CBOICTBaM apu(pMeTHYecKol orepalyu cioxeHust. B no-
TMKE 3Ta orepalusi Ha3bIBaeTcs AUZBIOHKIIMEN M 3aIu-
cbiBaeTcs Tak: A v B (uutaercsa: A wimu B), tme v
CHMMBOJI TaK Ha3blBaeMOM JU3BIOHKIIMU.

MHoxectBo A comepXuTcss B MHOXecTBe B (nnmm A
BKJIIOUCHO B B) obOo3HavaeTcst uyepe3 A C B, rme C
CHMBOJI BKJTIOYeHUSI. MHOXeCTBO A He cOmepXHUTCS B
MHoOXecTBe B (11 A He BKJIIOYEHO B B) U 0003HavaeT-
cga uepe3 A ¢ B, rie ¢  CHUMBOJI OTPUILIAHUS BKIIOYE-
HUSI.

A C B o3HauaeT, 4TO KaXIbIi MpeaMeT @, TpuHaIe-
XKaumii A, npuHamiexuT 1 B. MHbIMu ciioBamMu, ST Kax-
Joro a u3 a € A cienyer, uro a € B.

Ecim A ¢ B, Ho He A = B, TO A Ha3bIBAIOT COOCMGEH-
HbIM NOOMHONCECmE8oM B.
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C MoMOIIIBIO OIpeAeIeHHBIX OMepalvii U3 IBYX JaHHbBIX
MHOXeCTB A U B MoXHO 00pa3oBath: (a) UX 00bEIMHEHHE
(A U B); (0) nepeceuennie (A N B); (B) pa3Hoctb (A \ B).

A U B ectb pe3ysbTaT COBMECTHOIO PAacCMOTPEHUS
000MX MTaHHBIX MHOXECTB B KAayeCTBE OIHOIO MHOXE-
ctBa. A N B ecTh 00IIasl YacTh JaHHBIX MHOXeCTB. A \ B
€CTb pPE3yJIbTAaT YAaJeHUSI U3 MHOXECTBa A 3JEMEHTOB,
MpUHAIIEXAIIUX MHOXECTBY B.

Onepaim U ¥ N MOAYMHSIOTCS CIEAYIOLIUM 3aKO-
HaMm:

1. KoMMyTaTHBHOCTb OIlepaliii U U N :
AUB=BUA, An B= Bn A
2. ACCOIMATHBHOCTb OIepalvii U U N :
AUBUC=AUBUO; ANBNC=An (BN O.
3. JIncTpuOYTHBHOCTD OIICpallvii U U N
AUBNC=ANOUBNO;,ANBUC=AUONBUO.

3aKOHBI acCOIMATUBHOCTU TJIACST, YTO B BBIPAXKEHMSIX
Buma AU Bu Cu A B C paciooxeHne cCKOOOK He
UrpaeT poim. 31ech CKOOKM MOXHO CITOKOWHO OITyCKATb.
Hamnpotus, B Takux BbIpaxkeHMsx, Kak (A U B) n C umm
A v (B n (), pacriooxeHne CKOOOK UTPaeT CYIIECTBEH-
HYIO POJib.

Kak yxxe ormeuanoch, yKazaHHbIE 3aKOHBI OYEHb I1O-
XOXM Ha OObIYHbIE 3aKOHBI apu(METUKU, OTHOCSIIIECS K
ornepaiusiM cloXeHus (BMecTo U THIIeTcs +) U yMHO-
>KeHMST (BMECTO M THUIETCsT X uian * ). JIuib 11t 3akoHa
JTUCTPUOYTMBHOCTU HET COOTBETCTBYIOLIETO apugMeThyec-
KOTo 3aKOHA.

HMckmounTtenbHO BakHYIO pojib B TEOPUU MHOXKECTB
UTpacT IMOHSTUE «0ToOpaxkeHue». JlaHHOe TOHSTHUE SIBIISICT-
¢ 00O0OIIEHUEM MOHATUS «(DYHKIIMS».

PaccmotpuMm n1Ba UMCIIOBBIX MHOXECTBA, OIHO M3 KO-
TOpBbIX 0003HaYuM X, a apyroe Y. YcTaHOBUM 3aKOH,
M0 KOTOPOMY KaXXIOMY YHUCIy X, MpUHamIexaiemy X,
CTaBUTCS B COOTBETCTBHUE BITOJIHE OIpEIeIEHHOE YKCIIO
y, TIpyHaIexaiiee MHoXecTBy Y. Takoe cooTBeTCTBUE
TIPUHSITO Ha3bIBaTh PYHKUUOHAALHOU 3a8UCUMOCIbI0 MEX-
JIy HE3aBUCHUMON MEepeMEHHOU X W 3aBUCUMOK y. DTy
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(pyHKIIMOHAJIBHYIO 3aBUCMMOCTb MOXHO 3aIlMcaThb B BUJIEC
dopmynsl y = f (x), toe OykBa f CIyKUT 00OO3HaAUYEHUEM
¢dyHKUMOHATBbHON 3aBUCUMOCTU. BemuuuHa f (X) MeHsI-
eTcsl, KaK U 3aBHCUMas MEpeMEHHasi, B 3aBUCMUMOCTU OT
rnepeMeHHoil x. 'oBopst nHaue, BenmmunHa f (x) o0o3HavaeT
TOT JIEMEHT ) MHOXECTBA Y, KOTOPbIIi MOCTABJEH B COOT-
BETCTBUE DJIEMEHTY X MHOXecTBa X NpW JaHHOW (hyHK-
LIMOHAJIBHOW 3aBUCHUMOCTH f.

bykBa f cama mo cebe He o3HayaeT ompeAcAcHHOU
(pyHKIIMOHAIBHOM 3aBUCUMOCTU. JIWIIIb OMHO3HAYHO OIT-
PpeNeB COOTBETCTBUE MEXIY 3HAUYECHUSIMU HE3aBUCUMOI
MEePEMEHHOM X M 3aBUCUMOI ITepeMeHHOI y, obo3Havae-
Moe HamMu OyKBoM [ wmiam moboil npyroil OykKBoOi, Mbl
MpUIaeM JTaHHOW OyKBE OMpeleJeHHbI HAyYHbI CMBICI.

[TonbrTaemcst 0000IIMTL CKa3aHHOE, UCIOJIb30BaB IO-
HSITUE «OTOOpaxkeHue». B cBsSI3M ¢ 9TMM paccMOTpUM cClie-
nytoumi npumep. Ilyctb A MHOXECTBO BCEX BEJIOCUTIE-
OB, B MHOXECTBO BceX JIIONEN; / COMOCTABISIET KaX-
oMy Benocumneny ero Biaageibla. Ilog orobpaxkeHueM f
MHOXeCTBa A B MHOXECTBO B TOHMMAaeTcsi HEKOTOPOE
MPaBWJIO, TTOCPEACTBOM KOTOPOIO KAXKAOMY DJIEMEHTY ¢ MHO-
XKecTBa A COIMOCTaBJSIETCS €AMHCTBEHHBIN Ul TaHHOTO d
9JIEMEHT b MHOXecTBa B. OTo oTHOIICHUE MexXAy ¢ U3 A u
b 13 B obOo3HayaeTcsl IOCPEACTBOM YK€ M3BECTHOM HaM
dopmynel b = f(a). 3aech a ecTb IepeMeHHasl, 3HaUYCHMUS
KOTOpOIi MpoOeraloT Bce MHOXECTBO A, a KaxXplii b u3 B
SIBJISIETCSl 00pa3oM COOTBETCTBYIOIIETro a. YTo e KacaeT-
cd f, TO OH SBJISIETCSI CUMBOJIOM, O0OO3HAYalOIIMM JTaHHOE
KOHKPETHOE OTOOpakeHUeE.

OtoOpaxeHue f MHOXecTBa A B MHOXECTBO B Ha3bl-
BaeTCsl omoopaxiceHuem mMHoxcecmea A Ha MHoxcecmeo B
(umm Hakpwiearowum omobpaxcenuem), ecii KaxKIablii dJe-
MEHT MHOXECTBa B sBJsieTcs 00pa3oM HEKOTOPOro 3Jie-
MeHTa u3 A. Kopoue roBopsi, f sIBIsIeTcsl HAKPBITUEM, €CJIU
KaXKIblid 3JIEMEHT MHOXECTBAa B MMeeT Mo KpaiiHeill mepe
OIVH Ipoo0pa3 B MHOXeCTBe A.

OrobpaxkeHue f MHOXecTBa A B MHOXECTBO B Ha3bl-
BaeTCs B3GAUMHO O0O0HO3HA4HbIM (WM OOHO OOHO3HAUHBIM)
OTOOpaXe€HUEM, €CIM Pa3IMYHbIM 3JIEMEHTAM MHOXECTBa
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A coloCTaBIIIOTCST pa3IMUHble 00pa3bl MHOXECTBa B, T. €.
f 83aumno  00HO3HAUHO, €CTIN KaXKbliA 2JIEMEHT MHOXECTBa
B umeer He Oojiee omHOro ImpooOpa3a B MHOXECTBE A.

OTU KpaTKUE CBEAEHUSI O TEOPETUKO-MHOXKECTBEHHOM
TIOHSAITUM «OTOOpaXKeHUE» MPUTOIATCI HaM IO3IHEE, KOT-
Jla peyb IMONAET O TaK HazbiBaeMOll OyjieBoil (pyHKUIMU.

3akaHYMBasl TaHHBIA pa3aen, Xody oOpaTUTb BHMMa-
HUE YyuTaTejeld Ha To, YTo ajrebpa bynst mMeer mHTEp-
MPEeTalMI0 BO MHOTUX Pa3jM4yHbIX Teopusix. [lo MHeHMIO
YUEHBIX, 3TO U COCTaBJISIET €€ HAaUOOJIbIIYIO0 TeOopeTuyec-
KyI0 U TPAKTUYECKYIO LIEHHOCTD.

Y1o umeeTcss B BUIy, KOTJa TOBOPUTCS: HEKOTOpasi
TEOpUsSI MOXET ObITb MHTEPIIPETUPOBAHA B APYroil Teo-

puu?

PaccmotpumM cnepyroumii npumep. Ilyets x, ..., X,
HMCXOIHbIE TEPMUHBI HEKOTOpOil Teopuu X, a y, ..., Y,
HUCXOIHbIE TepMUHBI apyroil Teopuu Y. Ecim akcuombl
Teopuu X B pe3y/bTaTe 3aMeHbl B HUX CUMBOJIOB Xi, ..., X,
CUMBOJIAaMU Y, ..., J, CTAHOBSITCSI aKCMOMaMM WJIU Teope-

MaMy TeOpuM Y, TO TOBOPST, UTO Teopusi X MUMEET WH-
TeprnpeTauuio B Teopuun Y. [dpyrumu cioBaMu, Teopust X
WMEET MHTEPIPETALIMIO B TEOPUU Y, €CIM aKCMOMBI T€O-
pun X ocTaHyTCSl UCTMHHBIMU BbICKa3bIBAaHUSIMU, KOTIa
BXOJISIIIMM B HUX MCXOMHBIM TEPMUHAM MPUIIAETCS CMBICIT
TEPMUHOB Teopuu Y.

Takum obpaszoMm, eciu Teopust X UMeeT MHTEpIpeTa-
LIMI0O B TeOpuM Y, TO Bcsikasg Teopema Teopuu X UMeEeT
aHajior cpeau TeopeM Teopur Y. CienoBaTebHO, pe3y/ib-
TaThbl, MOJY4YEHHbIE B X, MOXKHO aBTOMAaTUYECKU MEPEHO-
CUThb B JIIOOYIO TEOpUIO, B KOTOpoil X MMeeT MHTeprpe-
Ttanuio. Yto kacaetrcst anreOpnl bynsi, To B cBeTe cka-
3aHHOTO MOXHO YTBEpXIaTh: B JIOOOW Teopuu, B KOTO-
poii MOXeT ObITh MHTEpPHpETMpOBaHA JaHHas anredpa,
CYILIECTBYET (PparMeHT, ¢ (pOopMaJbHOU TOUKMU 3PEHMST HE
OTJIMYAIOLIUICS OT 3TOIl alredophl.

ApxkuM npumepoM HUHTepHpeTaluud aareopnl byis
CIIY>KUT TEOpUS DJIEKTPUYECKUX LIeTei. SACHO, 4To 5Ta WH-
TEpIpETALusl UMEET UCKIIOUUTEIBHO OOJIBIIIOE TMPaKTH-
YecKoe 3HauyeHUE.
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Komy-To Bce ckazaHHOe MOXET
MOoKa3aThCsl CIUIIKOM a0CTpaKTHBIM
U JaIeKUM OT XW3HU. KTo-TOo 663
0CO0Oro 32HTy3Ma3Ma COIVIACUTCS C
TEM, UYTO aBTOPCKHE pacCyKIACHUS
JNEUCTBUTETLHO MMEIOT OTHOIIEHUE K
TEeXHUKE, HO J00aBUT HECKOJIBKO (hpa3
O CJIMILIIKOM Y3KOM BBIXO/I€ B ITpaK-
TUKY, HE OTKPBIBAIOILIEM IPOCTOP LIS
ecTecTBOMCIIbITaTeIeld U TyMaHUTapy-
eB. llombITaloch mepeyoeauTb 3TOrO
VHBIJIOTO CKENTHKA.

M3BecTHBIli coBeTcKUl MaTeMa-
THK ¢ IMpPOoKUM pustocodpckum KpyrozopoMm Codbst Anek-
caHapoBHa fAHoBckas (1895 1966), MHoro crienaBiias st
pa3BUTUSI MaTeMaTUUYeCKOW JIOTMKM B Hallleil cTpaHe, B
CBOEM JOKJalle Ha HaydyHOM cummo3uyme B Bapiiape
(1965) momyepkuBayia, YTo MpodJeMaTKa BBEICHUSI U HC-
KJIIOUeHMST abCTpaKLMii TeCHEUIMM o0pa3oM cBsi3aHa C
OTBICKMBaHUEM Mojesieil (MHTeprpeTaluyu) s COOTBET-
cTByIOLIEH Teopun. YTo 3TO 3HAUUT? DTO 3HAYUT CIEHY-
1o1Iee: 4ToObl HayKa Morja 3¢ (GEeKTUBHO CIY>KUTb JHOASIM,
YUYEHbIE TOJDKHBI YMETh MPUMEHSITh HaydHbIE 3aKOHBI Ha
npakTtuke. A5t aTOoro Tpedyercsl Xopollo 3HaTh TEXHOJO-
TUI0 3aMEHBI a0CTPaKTHBIX OOBEKTOB (aOCTpakivii) ux
KOHKPETHBIMU MpeAcTaBUTeIsIMUA. Takasi 3aMeHa Ha3bIBa-
eTcsl B HayKe UCKAIOYeHUeM abCmpaKuyuil.

Kaxxiomy HopMaIbHOMY YeJIOBEKY IMOHSITHO, YTO HEJTb3S
CBhECTh a0CTPaKTHBIN ILTON (HampuMep, oOpa3 s10J10Ka MIIN
SI0JIOKO BOOOIIE), MOXHO ChECTb TOJBKO KOHKPETHBIM
O0BEKT, MOMITadAIOIINIA IO 3TO o0IIee MoHsITHE. TeM He
MEHee B HayKe 4acTO «IUTAIOTCs» abCTPaKTHBIMU OOBEK-
TamMu. M ecm aT0 AeiicTBUTENIbHO HayKa, a HE OKOJIOHA-
y4YHasl IeMarorusi, To IMoJjib3a OT TaKOW CTPaAaHHOMN <«ITHILN»
OyleT HECOMHEHHOM.

Heyxenu takoe ObiBaeT?

IHa, Takoe ObIBaeT, HO TOJBKO B TOM cjydae, Koraa
a0CTpaKIIMY CTAHOBSITCSI HE CaMOLIEIblO, a CIIOCOOOM TTO-
3HAHUS HE BUAMMBIX IMPOCTHIM TIJ1a30M Beleli. YToObl
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YBUAETb, TOUHEE, MOHATh CYyTh HEOUEBUIHOIO U BOOPY-
JKMThCSI COOTBETCTBYIOIIIMMU TEOPETUYECKMMU 3HAHUSIMU
C LEJbIO JaJIbHEHIero MpoABUKEHMST BIEpel IO IyTU
HayYHO-TIPaKTUUECKOT0 OCBOCHMSI ACCTBUTEIBbHOCTH, HAM
cJelyeT CBsI3aTb CO BCSIKUM aOCTPaKTHBIM IMOHSITHEM
MpaBuUja €ro 68edeHuss U UCKAIOHEHL.

Hns1 mpocteiimx abCcTpaKUUil TUIIA «ILIOA», «MeOeb»
WM «MJIEKOITUTAOIIIee» CITOCOObI UX BBEACHUSI M MCKITIO-
YeHMsI He TIPEACTaBIISTIOT OCOObIX TpyAHOcTel. MHorue ne-
JIAIOT 9TO HEOCO3HAHHO Ha KaxkaoM Iary. Hampumep, kor-
Jla Mbl UJIEM B MeOEJIbHBII Mara3uH C BIIOJIHE ONpeIe/ieH-
HBIMU HaMepeHUSIMU, TO HAaC MHTEPECYeT, €CTECTBEHHO, He
Me0esb BOOOIIIe, & KOHKPETHbIN KyXOHHBII CTOJ, KOHKpET-
HbII TWBaH Il TOCTUHOM U T. 1. OIMHAKO «CTOJ» WM «IU-
BaH»  9TO TOXE JOBOJILHO aOCTpaKTHble MOHSATHS. Benb
CTOJIBI U JMBAaHbI OBIBAIOT pa3HoOi (hOPMbI, ClETaHHBIMU U3
pasHoro Matepuaia u T. 1I. [ToaToMy naHHbIE UHTYMTUBHBIC
TOHSITUSI HYXKAAIOTCSI B HAIOJHEHUM Oojiee KOHKPETHBIM
colepXkaHueM. DTUM colepXXaHWEM Mbl HaIlOJNHSIEM UX,
BOII B MeOEIbHbBIA Mara3uH U Ipoiias 1mo ero 3ajgam. Tak
He3aMEeTHO IS caMuX ce0sl Mbl MCKIIIOYaeM aOCTpaKIuu U
JieJlaéM 9TO B TOBCEIHEBHOM KU3HU PETYJSIPHO. YUEHBIE,
3aMETUB TaKOTO poja 3aKOHOMEPHOCTH, MOIBITAJIUCH TTPU-
JaTh UM OoJiee onpeieieHHbII HayKooOpa3HbIi BUJL.

B nayke mpaBusia BBeICHMSI U MCKIIOUEHMST abCTpak-
LM CcTajii, B YACTHOCTU, MPEAMETOM aHajlu3a B paMKax
COBPEMEHHbBIX TEOPUHU OIpeNeIeHU, Te pa3InJaloT mpa-
BWJIa BBEJECHUSI HOBBIX aOCTPaKTHBIX OOBEKTOB MO OIpe-
JeJIeHUIO (HarmpuMep, TakK Ha3bIBaeMble onpedeisioujue ak-
cuombl) W TIpaBUJIa UX UCKIIOUEHUs (Harpumep, MpaBujo
TaK Ha3bIBAEMOIO ceedenus (pedyKuuil) no onpeoeseHuio).

Oco0eHHO BaXKHBIM JIJISI TEOPETUYECKOIM HAYKU SIBIISIET-
Cs1 TIOUCK COOTBETCTBYIOLICH uHmepnpemauuu (modeatt), TIpy-
MEpOM YeMy CIYKMT MHTepIipeTanusi aareopbl byns B
pasmuuHbIX Teopusix. I1o cinoBam fHOBCKoOM, mpuMeHeHNE
TEOpUU Ha MPaKTUKE MOXET MPOUCXOAUTb HE TIpsSIMO, a
yepe3 ApYrylo TEOpUIO WM MOCIeNOBATeIbHOCTh TEOPHIA,
OCHOBaHHBIX Ha OTKa3e OT COOTBETCTBYIOILLIUX OTpyOJIsito-
LIMX JOMYILIEHUH. DTO HEeOOXOMMMO YUYUTHIBATh, TAK KaK B
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HayKe HE BCSIKYIO aOCTpaKIMIO0 MOXHO MCKIIOUUTh, XOTS
U ClIeoyeT UMEThb B BUIY, YTO TEOPUM, U3 KOTOPBIX HU TIpU
KaK1X OOCTOSITEIbCTBAX HE MOTYT ObITb MCKIIIOUYEHBI pa-
3yMHBIM O00pa3oM BXOJSIIKE B Hee aOCTpaKIIMK, HE BIIpa-
BE MPETEHIOBAaTh Ha Ha3BaHUE MOMIMHHO HAyYHBIX TEO-
puii, 100 Ha TIpaKTMKe OHM HempuMeHUMBbL. WM Bce xKe He
BCsIKasi aOCTpaKLMsI UCKIIIoYaeTcsl. DTO CBI3aHO ¢ TeEM 00-
CTOSITEJILCTBOM, UTO BBEICHME aOCTpaKIIMii Bcerga Ipel-
CTaBJIsIET COOOl HEKOTOpOe OrpyoJeHMe, YIIpOIIecHUE,
HEKOTOPYIO MJIeaM3aldi0 IeCTBUTEILHOCTH.

Kakoit e BbIXxod M3 3TON CHUTyaLlUM?

VBBI, HO 1 JOIDKEH pa3odyapoBaTh HETEPIEIMBOIO UM-
TaTeNIsl U TIPUCOCOUHUTHCS K cioBaM SHOBCKOI, 4eCTHO
3asIBUBIIEH, YTO HE CYIIECTBYET IMaJOYKH-BBIPYYaTOUKH, C
TTOMOIIIBI0 KOTOPOl OTHOCHUTEJILHO JIETKO MOXHO OBIIO
OBl ycTaHaBIMBaTh, MMPUMEHNMa HeKasl aOCTpaKTHasi TEO-
pusi B JaHHBIX YCIOBHUSIX WM HE NMpUMEHUMa. DTO He
ciIefyeT MOHMMATh KaK MOopaXkeHNEe HaydHO-TCOPETUUYECKOM
MbIciu. [IpocTo myTh HayKu  3TO MYyTh TPYIHOTO ITOMC-
Ka, ¥ YYCHOMY YacTO MPUXOOUTCSI UCKATh OOXOMHbBIC ITyTH,
JTake Torzma, Korma, Ka3ajloch Obl, LIeIb OJIM3Ka.

Tot, KTO pelnTCcs cAenaTh BHIOOP B IOJBb3Y HAYKH,
JIIOJDKEH OTmaBaTb cebe SCHBIM OTYEeT B TOM, YTO 3a €¢
TEMHBIM SI3LIKOM, MYAPEHBIMM CHUMBOJIAMU 1 BUTHEBA-
TBIMU (OpMyTaMU CKpPBbIBacTCS PagoCTh OOIICHUS C
HMctunoit, pagoctb MOHMMAaHUSI HOBBIX IIEHHOCTEH OKpY-
JKaloIlero Hac Mupa, aHTaCTUUECKM MEpIAlOIIEro CKBO3b
a0CTpaKTHbIe KOHCTPYKLIMM MaTEeMaTHUKOB, JIOTUKOB U
MpeaCcTaBUTEICH APYTMX HAYYHBIX OUCIUTIINH.

YITPAXKHEHUA

1. Ymo makoe pene? Pacckaxcume 06 ycmpoiicmee
Kkaongepa Mops3e.

2. Heasemca au npobaema penetiHbiX YCMpPOLICMG YUCHO
mexHuueckoll npobaemoil? B uem 3axarouaemca O0CHOBHAA
yHK UL peneliHbiX YCMPOIICME @ CUCmeMe 4eN06eK  Ma-
wuna!
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3. Cywecmeyem au ces3b Mexucoy peneliHviMil YCmpoli-
cmeamu u A02UKot?

4. Moxcno au omuecmu uyugposvie 34eKMPOHHO-
BbIMUCAUMENbHbIe MAWUHbBL K pa3pady peaeliHbix ycmpolicma?

5. Kakoii uucao60il k00 Haubosee WUPOKO UCNOAb3YeH-
¢ 8 KubepHemuueckux ycmpolicmeax?

6. Pacckaxcume o xapakmephvix RpU3HAKax Oecsamuy-
HOUl U OBOUMHOIL cUCMeM CYUCACHUS.

7. Ilouemy 6 nazeanuu aneebpa nocuxku npucymcmeyem
c1080 anreedpa? Kmo npespamiin 102Uy 6 aneebpy aoeuxu?

8. Ymo moxcHo ckazamv 00 anemenmax 0ynegoli areed-
bl MHOXMCECE?

9. Ha3zoeume ocHogHble NOHAMUSA MeopUU MHONCECMS.

10. Beeoenue u uckarwuenue abcmpaxuuii. 4Ymo smo
makoe?

11. [lycmb A mHOMCECMBO 8CEX CAOBOOXOMAUBBIX NI0-
doedos, B mMHOMCECMBO 6CEX CA0BOOXOMAUBLIX Gecemapil-
anuyes, C  MHOMCECMBO 6CeX MOAUAAUBLIX IKCMPACEHCO8,
numarowxcsl 3Hepeliell 1000e0o8s.

a) uzobpasume ¢ NOMOWBIO KPY208 OMHOULEHUS MeuCy
SMUMU MHONCECMEAMLU.

0) ebipaszume CUMBOAUHECKUM 53bIKOM 0YyAe80ll aneed-
Dbl OMHOWIEHUsT MeNCcOy IMUMU MHONCECMBAMU.

8) 6 KAKUX OMHOWIEHUAX HAXO00AMCSA WapAamanbl-3K-
CMPAceHcyl U Wapaamansi-acmponoau?



2

B T0OCTAX

Y LIEPAOKIA
X0AMCA




IJIABA 2
B I'OCTAX ¥V HIEPJIIOKA XOJIMCA

O cnocobHoCmAX K GHAAUMUYMECKOMY MbluAeHU0, 0e0yK-
mueHom memode u meopuu dokasameavcms.  Om laycca
Kk Tuavbepmy.  Heouesuonoe eeposmno u Oeticmeumens-
Ho.  Cneyugpuka axcuomamuueckoeo memooa.  Hnmep-
npemauyus aKCUOMAMUYECKUX CUCMEM. Tepmunst uau
mepmbl?  bopvba ¢ ncuxonoeumom 6 aoeuxke.  Ynpasic-
HeHu.

BoamoxHo, Bbl nipaBbl, BatcoH, ckazan Xomamc.
Ho Moii Mo3r 6yHTyeT nipoTuB Oe3nenbs. Jaiite MHe aeno!
HaiiTe MHe CIOXHENIIYI0 MpoOJeMy U 51 BaM IOKaxy,
Ha YTO CITOCOOEH MO WMHTEJUIEKT.

Hoxtop BatcoH, yeil opraHu3M elile He BITOJHE OIpa-
BWICS TIOCJIE HEJaBHEW KOJOHUAIbHON KaMITaHWUU, 3aayM-
YMBO CHUIIEJ B Kpeciie Y KaMMHAa U TOKaYyuBaJl OOJBHOM
Horoli, mpodbuToil myJei agraHcKoro cHaiirnepa.

Ckaxute, XoiMmc, Havan Batcon, BBl HeE
MepeolicHNBaeTe CBOM MeTox?
Huckonbko,  OTBeTMJI 3HAMEHMTBIN CBIIIUK, HE

crienia HabuMBasgs OTMEHHBIM TabaKoM JIIOOMMYIO STTHMKO-
BylO TpyOKy. PacciegoBaHue mpecTymnjieHUsI  TOYHasI
Hayka, B OCHOBE KOTOpOW JIEXUT yMeHue HabaoaaTb 1
JieaTh BBIBOJIBI.

A MHe Ka3aJloch, YTO yMEHUE HaOIoAaTh U yMe-
HHUE JieJaTh BBIBOALI ~ TTOYTHU OJHO M TO XK€,  BOIpPO-
CUTeIbHO 3ameT BaTcoH.

Her, 10 pasHbie Bewu. Bot, Hampumep, HaOmoae-
HHUE TIOKa3aJlo MHE, YTO YTPOM Bbl ObLIM Ha YUTMOp-
CTPUT, a YMEHHUE JIOTUYECKH MBICIUTh TMO3BOJUIIO CIe-
JIaTh BBIBOM, YTO BbI XOIWJIM Tyla MOCHLIATh TEJIErpaMMy.

IlopasutenbHo!  BocknukHyn Batcon. A neii-
CTBUTEJILHO 3axOAuJ Ha MouTy. Balm aHanuTHuyeckue
cnocoOHocTU (haHTACTUYHBI!

Ecau s mponty otnaTh TOKHOE MOEMY MCKYCCTBY,
TO 5TO HE MMEET OTHOIIEHMSI KO MHE JIMYHO, OHO  KakK

68



Obl BHe MeHs. [IpecTynieHue — Belllb MOBCEAHEBHAs, JIO-
rMKa  peakasl. ApryMeHTbI, KOTOpbIE S BbIIBUTAl0 B CBOMX
paccyXIeHMsIX, BeIyT OT MOCBUIOK K 3aKkimouyeHuto. C
TOMOILIbIO apTYMEHTOB $I CTPEMJIIOCH 3aCTaBUTh Palllo-
HaJIbHO MBICJISIIIIETO YeIoBeKa MPUHSITh 3aKII0YeHUE, KOJb
CKOPO OH MPUHUMAET IOCHLIKHU.

BaTcoH OTKpbLT ObLIO POT, HO B JABEPH I'POMKO IIO-
CTy4yajii, U B KOMHaTy BOIIUIa XO3siiKa, Hecsl Ha METHOM
MOJHOCE BU3UTHYIO KapTOUKY.

Bac crnpammBaer nHcnekrop CkomnaHn-Apna mu-
crep Kpeiir, npuiieainmii ¢ AByMsI CBOUMM APY3bsSIMU,
obpatuiach oHa K XOJMCY.

Muctep Kpeiir  roBoputTe Bbl. XM, 3TO UMSI MHE
XOpol1I0 3HakoMo. Muccuc XaacoH, PUIJIacUTe UX BOWTH.

Mucnekrop Kpelir Boiien B KOMHaTy YNpyrou Io-
xonkoi. Beyen 3a HUM BOIILIM U €rO JIPY3bS.

A npuillen UMeHHO K BaM, MHcTep XOJIMC,  Ha-
yaJl UHCIIEKTOp,  HaJesiCh, UTO Bbl TTOMOXKETE paciyTaTh
OJIHY 3araJioyHyo JISI MOETro MOHUMAaHUS 3aauKy.

XoJIMC TOTep PyKHU, U rjia3a y Hero 3abnectenu. OH
TronaJicsl BIIEpesl, €ro pe3Ko odepueHHbIe, SICTPEOMHbIE Yep-
Thl TIPUHSUIM BbIpaXKEHUE CaMOro HaMpsDKEHHOTo BHM-
MaHusl.

MznoxuTe ycnoBus Ballleil 3aauyku,  cKas3aj OH
JIEJIOBBIM TOHOM.

HTtak, npy3bsi, y MeHsI HET KpbUIbEB, HO sl MHOTIA
OO0 TTapUTh B BBICOTAX TEOPETUUYECKMX HAyK. DTO MOSI
c1abocTb,  TOPIO MPOM3HEC MHCIIEKTOP.

XoJIMC OOOpUTETbHO KMBHYJ TOJOBOIA.

A c gerctBa MeuTas MOCBIATUTDL ce0sl ajnredpanyec-
KOif Jloruke, TrpycTHO B3moxHya Kpeiir.  Bbl, KoHeYHO,
3HAeTe O CYIIECTBOBAHUM TaKOW MUCIUTUIMHBI.

O, anrebpanueckas Joruka!  BOCKIMKHYA BatcoH.
M TyT Xe ocekcsl, moiiMaB Ha cebe YKOPU3HEHHBIN B3IJISII
Xomnmca.

OO6namasi yrmopHBIM XapaKTepoM, a HaTypoil
YBJIEKAIOIIEHCS, s peln pa3rpbi3Th 3TOT opeleK. Tak
Balll TIOKOPHBIN ciyra okazaycsi ctyneHToM Oxcdopacko-
ro YHUBEPCUTETA, IJIe TTOZHAKOMUJICS C TIPUCYTCTBYIOIIMM
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3necb Hopmanom MaxkKanoxom. M Torna u ceifuac oH
BBIIYMBIBAJI M BBIIYMBIBAET BCSKOIO poja TEXHUYECKHUE
Kypbesbl. [lo3nHee cocTosiioch Hallle 3HAKOMCTBO ¢ Maitb-
KosibMOoM DeprioccoHOM, HbIHE BUIHBIM CHEIMATCTOM
Mo JIOTUKE U MaTeMaTuKe, KOTOpbIi COOCTBEHHOPYUHO
MOCTPOMJI HECKOJIbKO JIOTMYecKuX MailrH. OH J1100e3HO
corjacujicss TpUCYTCTBOBaTb IpM HallleM pasroBope. A
ToJaral, 4YTo MOM Ipy3bsl MIOMOTYT HaM pa3o0paTbcsl B
HEKOTOPBIX JIOTMYECKUX MpobieMax, BKIOYash MpooieMbl
JEMyKIINH.

Henykiuss ~ 1e1o TOHKOe,  KpsIKHYJ MHOTO3Ha-
yuTeabHO BaTcoH.

Ha-a,  mpucoenuHuUiICS K AOKTOPY XOJMC, COIISI
notyxiieir Tpyokoi.  Kcratu, B mepeBozie ¢ JJaTMHCKOTO
CJIOBO «JIEAYyKIIMsl» O3HAYaeT «BbIBedeHUE». JItoboe nemyk-
TUBHOE paccykjeHKe, 3aKItoJaroIieecss B TOM, YTO Mbl U3
KaKUX-TO M3BECTHBIX HaM 3apaHee TMPeArochbUIOK JelaeM
T€ WJIM WHBbIC BBIBOJBI, MO CYIIECTBY, CBOAMTCS K Tpeo0d-
Pa30BaHUIO MCXOAHBIX JaHHBIX IO MpaBUJIaM JIOTUKMU.

Bbl nipaBbl, muctep Xonme,  ckasan MakKasox.

A mue 1o6GaBiO, YTO BO BCSIKOM AETYKTUBHOW CHUCTEME
HEKOTOpbIE TPeIOXKEeHNSI, Ha3bIBaeMble TeOpEMaMHM, J10-
Ka3bIBaIOTCS WJIM BBIBOISITCS IIIar 3a IIaroM M3 MHOXe-
CTBa MCXOMHBIX MPEMIOXKEHUM, COCTOSIIIIMX U3 aKCUOM U
omnpeneNeHnii. AKCHOMBI He JOKa3bIBAIOTCS, a MpUHUMA-
JoTcs 0e3 JoKa3aTellbcTBa B KadyecTBE IMEepBOHAYATbHBIX
nocbutok. [IpuHSITHE TaKMX MOCBUIOK COBEPIIEHHO HE00-
XONIMMO, TTOCKOJIbKY JIOKa3aTeJIbCTBO BCSKOM TEOpeMbl 00s1-
3aTeIbHO M OCYIIECTBIISIETCSI U3 UEro-TO TBEPIO YCTaHOB-
neHHoro paHee. Ilo 2Toii ke MpUUYMHE HE MOTYT OBITh
ornpezesieHbl Bce BCTpeyamlluecsl B TaHHOW CHUCTEMe
noHsTHsI. HekoTopble M3 3TUX MOHSTUI HE OMpPENeIsIioT-
csl, a CUMTAIOTCSI MCXOMHBIMM, TOTJA KaK BCE OCTAJIbHBIC
OMPEACTSIIOTCSI ¢ TIOMOIIIBIO BBEIEHHBIX paHee. TakuMm 00-
pa3oM, BcsiKasi AeAyKTMBHAsI CMCTEMa OCHOBBIBAETCSI Ha
HEKOTOPBIX HEMNOKA3yeMbIX TMPEUIOKEHUSIX M Heorpee-
JISIEeMBIX TepMUHaX.

MakKannox 3aMmomuain, u B pasroBop Berynusn Dep-
TFOCCOH.
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A pacckaxy BaM HHTEpPECHYIO M BecbMa IOyYM-
TEJIbHYIO UCTOPUIO, CIYYUBIIYIOCSI C OTHUM CTYIEHTOM Ha
9K3aMeHe Io reoMeTpuu,  Hayan DeprioccoH.  OTOT
CTYJIEHT OKa3aJicsl Ype3BblYaiiHO Jt0003HaTeIbHbIM. [Ipe-
rnojaBaTesb MOMPOCUJ ero aoka3aTb TeopeMy Iludaropa.
CTyneHT cTapaTeJbHO BBIMOJMHUI 3alaHue U ObLI KpaifHe
YIUBJIEH, KOIjla yBUAEA Ha CBOeil paboTe MOMETKY Ipe-
rnojasatesisi: «9To He J10Ka3aTeJIbcTBO». MoJtooi yenoBek
rnollesl K mpenomaBaTeto U ckasaln: «Kak Bbl Moxerte
JI0Ka3aTh, YTO OHO HE SIBJISIETCS JI0Ka3aTeIbCTBOM?!»

bnectsie! BockiukHyn BaTtcoH, 3axiionaB B ja-
JOIIM.  DTOT IOHOIIAa JajeKo MOMIeT.

Pazymeercst,  cornmacuiics eprioccoH.

HoJokeH Tpu3HaThCs, ckazan Ilepiaok Xonmc,
XMYpSICh, YTO Ha MeECTe BTOro IpernojaBaTesisi s He
XOoTel Obl OYYTHTBCSI.

Yrt0-0-0?! moutH BcKpuyal BaTcoH, moTpsiceH-
HBIII OTKPOBEHHMEM CBOETO JIpyTa.

Ha, BbI He ochbllliayich, BaTcoH,  XoJ0aHO cKa-
3a]1 XO0JMC.

Ecmu Obl MeHs1 mompocwid oKa3aTb HE TeopeMy
ITudaropa, a math cTporoe olpeacnaeHue COOCTBEHHO I0-
Ka3aTeJbCcTBa, TO €CTh OIpPENCTUTh MPUPOLY TOKA3aTeTb-
CTBa KaK TaKOBOTO, sI TOXE OKa3aJicsl Obl B BeChbMa 3aTpy/l-
HUTEIbHOM MojioxkeHuu. [Toatomy, nHcnekrop Kpeiir, MHe
MpUIIETCSl Bac pa3oyapoBaThb. B KOHIE KOHIIOB 51 BCEro-
HaBCEro MBICISIIIUI CBIIMK, a He TEOPETUK MaTeMaTUKU
wi Joruku. IToiiMuTe MeHS TIpaBUIIBHO.

B sTOM HeT HuUYero yaMBHUTEIBLHOTIO, 3aMeTUI
DeprioccoH.

Bo MHorux ciyyasix MaTeMaTMKM U TaKuWe TaJlaHT-
JIUBbIE CBIIIMKU, KaK Bbl, MUCTEp XOJIMC, 1 MHOTOyBaxae-
MbIii MHCTeKTop Kpeiir, MoryT pacrno3HaTh MpaBUJIbHOCTD
WM HEMPaBWIBHOCTh T0Ka3aTeIbCTBA, OMHAKO HU BbI, HU
OHU HE B COCTOSIHMU JaTh TOYHOE OMNpelesieHHe T0Ka3a-
TenbeTBY. Hac ke, JIOrMKoB, MHTEpecyeT MpexkIe BCEro caMo
MOHATHE «I0KA3aTeIILCTBOY.

He Oyner nu sTo urpoii B cioBa?  moxaj Ije-
yamu BatcoH.
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Her, u BoT moueMy,  yjbIO-
Hyscst DeprioccoH. B ucropun ma-
TEMaTUKU YacTo CIy4aJoCh, UYTO Ka-
KHE-TO OCHOBHBIC ITOHSITUSI WUHTYM-
TUBHO MCHOJb30BAIMCH 3aJ0JT0 A0
TOro, Kak UM ObUIM JaHbl CTPOTHUE
onpeneiaeHuss. Ho Kak ToIbKO 3TO
Jeaaoch, 0OHAPYKMBAJIOCh, YTO MbI
MO-HOBOMY JIOJDKHBI OLIEHUBaTh MHO-
rue MpUBbIYHBIC UCTUHbI, 10O TropU-
30HT HAlllMX 3HAHUN CYIIECTBEHHO
pacuupsiicsa. B aToM cMmbIcie He
SIBJISIETCSl UCKJIIOYEHUEM U TIOHSITUE
«J10Ka3aTeIbcTBO». [l MeHsI 1 Ipy-
TMX TEOPETUKOB BaXKHO MMEThb TOUYHO OIpPEIe]CHHOE J0-
Ka3aTeJIbCTBO TOr/a, Korga HY>KHO YCTaHOBUTb, UTO JIaH-
HOE MaTeMaTU4yeCcKOe YTBEpPXKACHUE HeIoKa3dyeMo B TOM
WM UHOW CHCTEME aKCHOM.

B stom Mmecte 51 mosBoio cebe IpepBaTh MUCTepa
DeprioccoHa U TOBOPSIILETO €ro YCTaMM aMEPUKaHCKOTO
maTteMaTuKa M joruka P. M. CmannuaHa, aBTopa psida
MHTEPECHBIX paboT Mo 3aHMMATEJIbHOM MaTeMaTUKe U
JIOTUKE, YTOObI COOOLUUTh YUTATEIO CICIYIOLICE.

Ho Hauana XIX B. ydeHble HAMBHO CYUTAJIM, YTO BCE
MaTeMaTUYeCKUE IIOCTyJaTbl U Oa3MCHBIC OMNpeAcaeHUs
SIBJISIIOTCSI aOCOIIOTHO JOCTOBEPHBIMU 1 CaMOOYEBUIHbBI-
MU, T. €. MHTYUTUBHO sICHbIMU. COBpeMEHHBIE K€ MaTeMa-
TUKU U JIOTMKU OTBEPraloT MOJOXEHUE O CaMOOYEBUIHOM
MCTUHHOCTU IIOCTYJIATOB M OIpeleAcHU, Ipeaiaras pac-
CMaTpUBaThb UX KaK YCIOBHO BbIOpaHHbIE HPEIIOXKEHMUSI.
10 AenaeT ux 0ojiee CBOOOAHBIMU IIPU BBIOOpPE ITOCTY-
JIaTOB U ompeaeneHuil. B cBoe Bpemsl B pe3ysbTraTe Tako-
ro pacKpemnolleHUsI HayYHOrO MbIIUJICHUSI Ha CBET IO-
SIBUJIMCh HEEBKJIMIOBBI T€OMETpUM U OyjieBa ajreopa.

Crporoe ¢opmanabHOe olucaHue OyJIeBOil anreophl
MMEET aKCHMOMATUUYECKUI XapakTep. DTO O3HA4yaeT, YTo
MBI UIM€EM OEJI0 C ACOYKTUBHOM CHUCTEMON, a BO BCSIKOM
JEeIyKTUBHOM CHCTeME TE€OpeMbl JOKa3bIBalOTCS Ha OC-
HOBE aKCHOM U OIIpelIeICHUN.

iV NOBAHEBCKH
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Kakum TpeGoBaHUSIM HOJKHA
OTBEYaTb CHUCTeMa aKCUoM?

B pesynbraTe oTKaza OT CTaBKU
Ha MHTYUTUBHYIO OUYEBMIHOCTb HeE-
KOTOPBIX MCTUH MaTeMaTUKHU W JIO-
TUKU OOHApYXUJIOCh, YTO B (hop-
MaJIbHOM TIIJIaHe, Tlieé HeT MecTa 00-
pa3HOMY MBIIUICHUIO, aKcoMa JI0J-
J)KHa OTBeYaTh TPEOOBAaHMSIM HEMpOo-
THBOPEYMBOCTH, MOJHOTbI I HE3aBH-
CHMOCTH.

1. Cucmema axcuom Haszvigaemcs
Henpomueopeyusoll, ecau U3 IMuX aKkcuom Heavss coeaams
06a 63aUMHO UCKAKHAIOWUX Opye Opyea 6bl800d.

2. Cucmema akcuom Ha3vl8aemcs NOAHOI, ecal OHA 00-
nyckaem Auulb 00HY-eOUHCMBEHHYI0 Pearu3auuio, m. e. ecau
0se nr00ble Modeau Mol CUCeMbl AKCUOM CO8nadarom, uall,
Kak eoeopsam, uzomop@usl. [IBe Moaenm aKCMOMaTUYECKOM
CHCTEMbl Ha3bIBalOTCS U30MOPMHBIMU, €CIU MEXITY 00-
pa3ylolMMU 9T MOJEIU BJEMEHTAMM MOXHO YCTaHO-
BUTb B3aMMHO OJHO3HAYHOE COOTBETCTBME. MIHBIMM cllO-
BaMU, JIB€ M30MOpGHbIE MOIECIU TPEACTABISIOT COOOM
OIMH U TOT Xe aOCTpaKTHBIA MaTeMaTMYeCKUIl OOBEKT,
TOJIbKO OMMCAHHBI Ha pa3HbBIX SI3bIKAX.

3. Cucmema akcuom Ha3viéaemcsi He3AGUCUMOIL, ecall HU
O0HY U3 aKCUOM 3MOIl CUCMeMbl Heab3si 8bleecmil U3 Opy-
eux akcuom, m. e. 0oKazamv KaK meopemy, 6a3upysace Ha
6CeX OCMANbHBIX AKCUOMAX CUCHEMbl.

I'maBHBIM CTUMYJIOM pacIpoCTpaHEHMSI aKCMOMAaTH-
YecKOro MeTo/la B COBPEMEHHOI MaTeMaTHKe W MaTema-
TUYECKON JIOTMKE CJIeAyeT CUMTATh PEBOJIOIIMOHHBIE U3-
MEHEHMSI B MaTeMaTHhKe, Hayajlo KOTOPbIM OBbLIO MOJIO-
XeHo Tpyaamu Huxkomnass MBanoBuya JloGaueBcKoro
(1792 1856) u Anoma bosu (1802 1860). Dt nBa
BBIIAIOIIMXCSI MaTeMaTKa OOHapy>KWUJIM, YTO MOXHO TO-
CTPOUTH HEMPOTUBOPEUMBYIO T€OMETPUIO MCXOASl M3 aK-
CHOM, HE KaXyIIMXCSI OYEBUIHBIMU B OTIMYHE OT €BK-
TuaoBbIX. Tak Ha cMEHY MHTYUTUBHO OYEBHIHOMY MPH-
LIJTM HEOOBbIUHBIE (OPMBI OKA3aTeIbCTB, KOTOPbIE HE

73



HYXIQJIMCh B HAIJISIIHOCTU, HO 3aTO
HYXKJIAJTUCh B XOpOIlel MmaMsaTh Ha
a0CcTpakTHbIe ompeaeaeHus: u ¢op-
MyJIbl, a TaKXX€ B HOBBIX THUIIaX JIO-
TMYECKOTO MbIIILICHMSI.

BuHOBHMKOM peBoOJIIOIIMK B Ma-
TEMaTUUYECKOM MBIIIJIEHUU OB
BOIIPOC O TOM, SIBJISIETCSI JIU TTOCTY-
JaT o mapajienbHbIX EBKIMIa He-
3aBUCUMOM aKCUOMOW WJIM XK€ OH

K.®. TAYCC MOXET ObITh BbIBEJICH M3 APYIHX aK-
CMOM. DTOT BOIPOC BOJHOBAJI Ma-
TEMaTUKOB B TE€UYEHUE JBYX ThICSY JIET.

[TepBbIM OTBeTMJI Ha CTOJIb KaBep3HbIii Borpoc Kapi
®punpux 'aycc, HO ero He yciblllagyd MO TOW MPUYMHE,
YTO OH caM He 3aXOTeJl OBbITh YCJbILIAHHBIM.

Benukuit Hemelnkuii matemaTuk poauics B 1777 r. B
HeOOJIbIIIOM HEMELIKOM Topolike bpayHIBelire B ceMbe
noaeHiuKa. CBolO omapeHHOCTh ['aycc MposiBUJI Ype3-
BbIUAlfHO paHO, KOrga eMy He ObLIo ellle M Tpex JeT.
Kak-To pa3 ero otell cocTaBisil IJIATEKHYIO BEIOMOCTb
JUI pabounx. 3aKOHYMB pacyeThbl, OH BAPYT C YAUBICHUEM
yenbiai: «Ilama, BelUMCIeHUST HEBEPHBI, JOKHO OBbITh...»
ITpoBepka mokazaja, 4Yro MaJjbllll ObUI MpaB. BnocnencTBuu
lNaycc moOun 1yTMTh, YTO HAaydyMJICS CUMTAThb paHbIIIe,
YyeM TOBOPUTb.

B cemunetHem Bo3pacte [aycc rmolen B IIKONy, Tiie
COTHIO MaJIbMMKOB 3alyrMBajl W oOyday Oe3napHbI ydu-
Teab. Bripodem, cepaile yuuTenslt He ObUIo yepcTBbIM. Kor-
Ja Ha JeCSITOM TOAy >XKM3HW Halll BYHACPKUHI I1OYTU
MTHOBEHHO Pl JUIMHHYIO 3a/1a4y Ha CJIOXEHUE, Tpe-
TMOJIaraplilylo 3HaHhe apu(MeTUYecKol Mporpeccuu, yuu-
TeJIb ObLT HACTOJILKO OIII€JIOMJIEH M B3BOJHOBaH, YTO IPO-
HUKCSl YBAXKEHUEM K MaJlbuyraHy U Jaxe TOomapui eMy
y4eOHUK I10 apudMeTuke. boiblliero oH He MOT JaTh Ta-
JaHTIMBOMY 1IKoJsipy. Janbiine [ayccy moMoranm ceMHa-
LIATUJICTHUI TTOMOIIHUK cTaporo yuutenss Morann Map-
TaH baprense (1769 1836), BriocnenctBuu yuutesb Jloba-
YEBCKOIo, OECKOPHICTHO BIIOOJICHHBINM B MaTeMaTukKy. OHU

74



MOAPYXWINCh U COXPAaHWJIM BEPHOCTb 3TOM JApyxXOe 10
KOHIIa Xu3Hu baprenbca.

l'ayccy enBa mcnonHuiIoCh IBEHAAUATh JIET, & OH yXe
C OOJIBIIIMM COMHEHMEM CMOTPEJ Ha TEOPETUYECKUA (DyH-
JAMEHT eBKJIMIOBOI reomerpuu. CrycTsi yeTblpe roga 3TH
COMHEHUS NpUoOpeTyT HOopMy UAEU T€OMETPUU, OTINY-
HOW OT €BKIIMIOBOWA.

CnaBa 00 ofapeHHOM MaJIbuMKe, paclpOCTPaHEHUIO KO-
Topoii copeiictBoBan bapreibe, moluia 1o bpayHIBenr-
CKOTI'0O Tepliora, KOTOpblid, MO3HAKOMMBIIKMCH C 3aCTEHYMBBIM
reHueM, rnmomor 3ayuciautb ero B Komneruym Kapomunym
B bpayHiBeiire u miatun 3a oOydyeHHE, MOKa OHO He
3aBEPILNIIOCH.

B Komneruyme I'aycc mo3HakoMuics ¢ TpydaMu
HIBEWIIapCKOTO MaTeMaTMKa M acTpoHoma JleoHapna
Bitnepa (1707 1783), dpaHIy3cKOro MaTeMaTKa U Me-
xaHnka 2Koseda JIyn Jlarpamxka (1736 1813), reHuannb-
Horo aHriuiickoro ¢uszuka Mcaaka HbloToHa u apyrux
BBIIAIOIIMUXCI YUYEHBIX. Torma e oH Hayall Te MCCIedo0-
BaHUS IO BbICILIEH apu(pMETUKe, KOTOpble 00ECCMEPTUIIN
€ro uMsl.

B okTa6pe 1795 r. I'aycec moctynaet B ['eTTMHreHCKMA
YHUBEPCUTET, HE PEIIIMB OKOHYATEJIbHO, YTO BBIOpPATh
MaTeMaTuKy Wih (HUIOJIOTHUIO.

[a, yBaxkaeMblii yuTaTeNlb, He yauBistiicsa. Takoit BbIOOp
MMeJT MecTo U ObUT He ciiydaeH. Jleno B TOM, 4TO B IIKOJIb-
Hble ronbl ['aycc oueHb yBileKayicsl (DUIIONIOTHENR U JOCTUT
OOJIBIIMX YCIIEXOB B M3YYEHUM KIIACCUYECKUX SI3bIKOB. OH
001aan 0coboil cOoCOOHOCTHIO K YCBOCHUIO SI3BIKOB. I'a-
yCcC BCEraa CYUTal, 4YTO ISl pa3BUTHSI TMOKOCTU yMa ITO-
JIE3HO OBJIAZICBATh HOBBIMU SI3bIKAMU. YK€ B IPEKIIOHHOM
BO3pacTe OH Hayajl M3ydyaTb pycCKUi g3bIK. OTyacTu 3TO
ObUIO CBSI3aHO C XKEJAHUEM YMTAaTb B OPUTHMHAJE TPY.Ibl
JlobaueBckoro. Yepe3 nBa roga mocjie Hayaja 3aHSITUIA
l'aycc yxe Gerno ynTai pycckyro Mpo3y W MOo33UI0, a TaK-
K€ BEJT MEPENMCKY CO CBOMMM METepOyprcKUMMU JIPY3bSIMMU.
Mexny npouum, IlerepOypr Bcepbe3 HMHTepecoBajcsi, HE
3axoueT 1 I'aycc cTath mpeeMHuUKoM Diinepa B Poccuu. B
cBoOOMHOE BpeMs [aycc Mo0MI YMTATh COBPEMEHHYIO €MY
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€BPOIEICKYIO JIMTePaTypy M KIAaCCUKOB aHTMYHOCTH. boib-
1lIe BCETO €ro BHMMaHUE TMpUBJIeKala aHIIMICKast U pyc-
ckasl suteparypa. M3 aHmIMICKOil nuTepaTypbl OH OCO-
OCHHO BBIIEISUT MPUKIIOYEHUYECKHE POMaHbI OJIECTSIIIErO
aHmmiickoro counHutens Bamsrepa Ckotra (1771 1832).

TonbKko cmycTsl Tpu roja Inocje MOCTYIJIEHUS B YHU-
BepcuteT ['aycc crmenan oKoHUYaTeIbHBIN BBIOOP B TOJIb3Y
MaTeMaTHMKU, HO M3Yy4YeHHE SI3bIKOB OCTaJIoCh Ha BCIO
JKM3Hb €ro JIIOOMMbBIM 3aHSITHEM.

Bo Bpems yueObl B yHuBepcuteTe ['aycc mompyxxucst
¢ Bonbdranrom (@apkaimem) bosiu, ueii ceiH Moranu
(Anomur) BHec OeclieHHBIM BKJIad B CO3JaHUE HECBKIIM-
JIOBOI T€OMETPUU.

B 1795 r. TI'aycc 3ambicann GoJbllIoe COYMHEHUE IO
TEOpPUHU YHCEeJl, KOTOpOe Yepe3 HECKOJbKO JIET MPUHSIIO
BHUJ TpaKTaTa Toj Ha3BaHUEM <«ApudMeTHYECKUE UCCIe-
JIOBaHMST», TIPOCIIABUBIIIETO €ro aBTopa.

VYBieueHue MateMaTukoil He metano ['ayccy cieauTh
3a pa3BUTUEM COBPEMEHHON eMy (uI0cOopCKON MBICIH.
OpHaxapl oH ckazald: «CyllecTBYIOT IpoOJIeMbl, pellie-
HUIO KOTOPBIX 51 Mpuaaal Obl HEM3MEpUMO OOoJIblliee 3Ha-
YeHMEe, YeM pelIeHUI0 MpobjieM MaTeMaTUKU, HalpuMep
Kacaolecs: 3TUKM WJM Halllero oTHollleHuss K bory,
Hameil cynbObl M Halllero Oymylllero, HO MX pelleHUe
HaM He 10 CUJIaM, U OHO TOJIHOCTBIO JIEXKUT 3a Tpeie-
JJaMM €CTECTBO3HAHMSI».

Bricoko oneHuBast ¢unocoduio, I'aycc He Mor He 3a-
MeuaTb HEMPOCTUTEIbHbIC MPOMaXu psijia COBPEMEHHBIX
eMy (¢unocodekux 3Be3a. B yacTHocTH, OH 0€3 cMylle-
HUSI KpUTUKOBAJI BBIIAIOIIMXCSI TIPEICTaBUTENICH KilacCH-
yeckoil HeMenkoin ¢uirocobpun M. Kanra (1724 1804)
u I'. B. @. I'erensa (1770 1831). IlpaBo Ha TaKyi0 KpUTH-
Ky JaBajia eMy MaTemaTuka. OBlazeB uaeell HECBKIUIO-
BOIl T€OMETPUHU, OH C YCMEIIKONH BOCIPMHUMAJ KaHTOB-
CKHE€ CEHTEHIIMM O TPOCTPAHCTBE U T€OMETPHMU, a TaKKe
Oe3ane/UISIIMOHHbIC TereJIeBCKUe YTBEPXKICHUS O TOM, YTO
IUIaHET JODKHO OBITh POBHO CEeMb, HE OoJbllie U HE
MeHblle. MMeHHO MaTeMaTrKa moMorja eMy BbIUMCIUTh
opouty Llepepnl, mepBoii B ceMmeiicTBE MaJlbIX ILIaHET.
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bnaromaps BeruucieHussM I'aycca Llepepa ObLia Iepeot-
KpbITa TOYHO B TOM Me€CT€, KOTOPOE OH TEOPEeTUYECKHU
MpeAcKa3al, OMPOBEPTHYB CIEKYJISITUBHO-(]uIocohcKue
noctynatel ['erens.

l'aycc He ToabKO BHEC BKJIaa B MaTeMaTUKy U acT-
POHOMMIO, HO U 3aJI0KUJI OCHOBBI MaTeMaTHUYeCKOil Teo-
pUM 2JIEKTpOMarHeTu3Ma, a TakkKe M300pes JeKTpuyec-
Kuii Tenerpad.

23 despansa 1855 r. I'aycc yiuen U3 XU3HU, TaK U HE
3asIBUB BO BCeyCJbIILIaHUE, YTO HAIIIM TIPEACTaBJICHUS O
MPOCTPAHCTBE OINPEACSIOTCS XU3HEHHBIM OIBITOM, a He
BPOXIEHHBIMU MJIESIMU.

[TockonbKy SMIUPUYECKUA OMBIT U3BMEHUYMB, KaK U3-
MEHUHMBBI U TEOpeTUYEeCKHUE 3HAHUS, MOJyYeHHbIE Ha OC-
HOBE €ro, MOCTOJbKY HET CMbICia AepXKaTbCs Ipeapac-
CYIKOB O BHEOIBITHOM XapaKTepe €BKJIMI0Ba MPOCTpaH-
ctBa. ClienoBaTeIbHO, JJOTMYECKU BO3MOXHBI IpyTue reo-
METpHMH, OCHOBaHHbIE Ha JAPYroM BbIOOpE aKCHMOM, HeXe-
i akcuombl EBkimpa. [TyOnmuHo 3Ta epetyeckast uuest
OblTa 3agBieHa Tojbko JlobaueBckuM m bosm, 16o I'a-
ycC HE 3aXoTesl CKaHAaJIbHOM CiaBbI.

Huxonait MIBanoBuu JlobaueBckuit pomuics 1 aekabpst
(20 HosiOpst) 1792 1. B ceMbe MEJKOro YMHOBHMKA B
Hwxnem Hosropone. Korma MaiburKy MCIOTHUIOCH CEMb
JIET, yMep OTell, U MaTh OcTajach OHA C TPeMsl MaJleHb-
KUMM JIeTbMM Ha pykax. Bckope mociemoBas rnepeesn B
Kazanpb, roe getu ObUIM TIPUHSATH B TUMHa3WIO0 Ha Ka-
3eHHOe coaepxkaHue. OOyuasch B rumHaszuu, Kois mpo-
JNEMOHCTPUPOBAJl 3HAUUTEIbHbIE yCIEXW B MaTeMaTHKe
U B JPEBHUX SI3bIKAX.

B 1807 r. on nmocrynun B KazaHckuii yHUBEPCUTET.

B rumnazum u B yHuBepcuteTe JloOauyeBcKuii MMeE
XOpPOLLMX HACTABHMKOB, OMHUM U3 KoTophIx Obu1 I'. M. Kap-
TallIeBCKUI, TAJIAHTIMBBIA MaTeMaTUK U Tearor, a Japy-
M 1npodeccop M. M. baprenbe, KOTOPbIii TO3HAKOMMII
IOHOLLY ¢ TpyaaMu Jiinepa, Jlarpamxka, Jlamnaca.

Yepes yeThipe roja mocje MOCTYIJICHUS B YHUBEP-
cuteT JlobaueBcKMiA ObLT MIPOU3BEAECH, MUHYS CTEIEHb
KaHauaaTa, B Maructpol, a B 1814 r. ero HazHayaioT
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aIbIOHKTOM Mo MaTemaTuke B KazaHcKoM yHuBepcuTe-
T€, U OH NpPHUCTYIaeT K YTeHuIo Jekiuii. Eiie yepes npa
roma eMy IpucBauBaloT 3BaHMe mpodeccopa. Jlo 1846 r.
JloGaueBcKMii YyMTal BCE OCHOBHBIE KYpPChI IO MaTeMa-
TUKE, a TaKKe MEXaHUKY, aCTPOHOMMIO, (bU3UKY.

Heckonbko net JlobaueBckuii pabotan aekaHoOM (U3U-
Ko-MaTeMaTudeckoro (axyiabTeTa, a ¢ 1827 mo 1846 r.
pekTopoM yHuBepcuTeTa. Ilog ero pykoBoacTBoM ObLIO
c/ieJlaHO MHOTOE: MPUMBJICUEHBI K MPENoiaBaTeIbcKON Je-
SITeJIBHOCTU Jiydlline ydyeHble KaszaHu, peopraHmsoBaHa
OubimoTeka ¢ LEAbIO YIydlleHUs ydeOHOro Ipoliecca,
IMOCTPOEHbl MEXaHUYECKME MacTepCcKue ISl M3rOTOBJIE-
HUs HayYHBIX MHCTPYMEHTOB, OCHOBaHa M 00OpyIOBaHa
obcepBaTOpuSI.

B 1842 r. no xoparaiictBy I'aycca JloGaueBckuii u3-
OupaeTcsl UJIEHOM-KOPPECIOHAEHTOM [ €TTMHIeHCKOTo
Koponesckoro OO6iectBa 3a co3gaHUE HEEBKIUIOBON
reomeTtpun. IlepBoe mydiMUHOE COOOILIEHUE 1O ITO TeMe
UM ObUIo cmenaHo B 1826 r. Ha ¢uU3MKO-MaTeMaTHYeC-
KoM akynbrere KazaHckoro yHuBepcuteTa. Yepes 1iectb
JIET ¢ aHaJOTMYHOM uaeeil BbICTYNuUI bosiu.

B mione 1846 r. ucnomuunock 30 nmer padotsl JloGa-
YeBCKMM B 3BaHUU Tpodeccopa. CoriacHO YCTaBy TOTO
BpeMEHHU J0JKHA ObUla TocienoBaTh orctaBka. CoBeT YHU-
BepcuTeTa BO3OYIWII Mepel MUHUCTPOM TTPOCBEIICHUST XO-
JaTaiicTBo o0 ocTaBieHUM JlobaueBckoro Ha Kadenpe elie
Ha TISITh JIET, ¢ TEM YTOObI OH MOT COXpaHUThb 3a COOOI
noct pekropa. OqHaKO MMHUCTEPCTBO OTKAa3ajio B MPOCKOE.
Komnern ydeHoro mportecToBaiM MPOTHB 3TOrO OE3TyII-
HOTo, Ka3eHHOTo pelleHUs], HO HUYEro He TOOUJIUCh.

OTcTpaHeHHUe OT JIIOOMMOTro Jejla U CMEepTh cTapliie-
ro ChlHa IMaryoHoO OTpa3wjiuch Ha 310poBbe JlobaueBcKo-
ro. B mocnenHuii rog >XM3HU OH OCJIEN U CBOIO Tpead-
CMepTHYIO paboty «IlaHreomerpusi» He mucai, a AUKTO-
Basn. Ckonuaincs JlobaueBckuii 24 ¢eBpans 1856 .

C camoro Hauyaja cBoeil HaydyHoOi Kapbepbl JloOa-
YEeBCKMI 3aHUMAJICSI aKCMOMaTHKOM reometpun. CriepBa oH
nbITajics AokazaTh V moctyiar EBkimna, HO, yOeIUBIINCH B
TIIETHOCTU 3TUX IOMBITOK, PEIINI WATA COBEPIICHHO
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WHBIM TIyTeM, BBIACIUB B reoMeTpun EBKiIMIa Bce To, 4TO
HE 3aBUCUT OT JaHHOro mnocrtyiata. B pesynbrate emy
MpUIIUIa B TOJOBY MbIC/Ib 3aMEHUTDL V TIOCTYJIaT IPYTuM, a
MMEHHO: 4Yepe3 TOUKY Ha TIJIOCKOCTM BHE JieXallleld Ha
9TO TUJIOCKOCTU TIPSIMOM MOXHO TPOBECTU HE TOJBKO
OITHY TapaJUle/ibHyI0 3Toil TipsiMoii. Kazanoch Obl, TOJKHO
BO3HUKHYTb MPOTHBOpPEUME, HO MPOTUBOpEUUsI He OOHa-
PYXUJoCh, 3aTO MOJY4YMJIach HOBasl TeOMeTpUYecKasi cuc-
TeMa. B XX cronetun pusuKu yCcTaHOBUIIM TECHYIO CBSI3b
HEEBKJIMJIOBON T'€OMETPUM C TEOPUE OTHOCUTEILHOCTH.

[TomynsipHO pa3bsICHSISI CMbICT HEEBKIMAOBON IeoMeT-
puu, BblIalolMiics paHIly3CKUii MaTeMaTuK, GU3NK U
dunocod XKionp Anpu IlyaHkape mnpemioxun memoo
croeapsa. CyTb 5TOrO0 METOlla COCTOMT B MHOM ITOHMMa-
HMU HEKOTOPBbIX TEPMUHOB reoMeTpuu. Peub uaer mnpex-
JIe BCETO O TepPMMHAaX <«IIpsiMasi» U <«ILJIOCKOCTb», KOTO-
pble TUIOTETUUYECKHI HEeBKIMIOBELl MOHMMAET BechbMa
cBoeoOpa3Ho. CKaxeM, IO MPsSMOIl 3TOT HEeBKIIMIOBEL
MMOHUMAET TOJYOKPY>KHOCTb, KOTOpasi TepeceKaeT Ipsi-
MyIO TIO TPSIMbIM YIJIOM. BbIpakeHue Xke «Bcsl TLIOC-
KOCTb» TPaKTyeTCsl UM KaK BEPXHsIS MOJIYTUIOCKOCTh, pac-
TOJIOXKEHHasT HaJ TPSIMOIA.

HeeBxkimuaoBell J1erko JOTOBOPUTCS C €BKJIMIOBIIEM O
CMbICJIE BCEX aKCMOM TeoMeTpuH, KpoMme V TocTynaTta. Yo
KacaeTcsl 9TOro 3J0CYaCTHOTO TOCTy/IaTa, TO HEeBKIMUIO-
Bell YMOpHO OyIeT oTBepraTh €ro, yTBEpXKiasl, UTO JIBE
pasHbIe npaMble X W Yy TapajulelbHbl OTHOM M TOM XKe
npamoll Z U MpoxXomsT dyepe3 Touky K (puc. 12).

Ecmu eBkimmoBell HaYHET MPOTECTOBATh, TO CIOpPY He
Oyner KoHia. Eciu ke eBKIMIOBEI] 3aXOYET YKMCTO JIOTH-
YeckKu BbIBECTU V TIOCTYJIaT U3 OCTAJbHBIX aKCHMOM T€O-
METpUM, TO HEEBKIMIOBEI OKaXeTcs B 0ojiee BBITOIHOM
TMOJIOXKEHUU, 100, Oy/Ib JaHHBINA MMOCTY/IAT JIOTMYECKUM CJIE/I-
CTBMEM M3BECTHBIX aKCHOM T'€OMETPUM, OH JOJDKEH ObUI
Obl BBITTOJHITBCS M UISI MCKPUBJICHHBIX HEEBKIMIOBBIX
MPSIMBIX, JUISI KOTOPBIX CITPaBEeUIMBBI BCE 9T aKCHOMBI.

B utore MoxHO ckazaTb: HalpacHO MCKaTb B aK-
cHOMax MaTeMaTUKHU YTO-TO HAIJISITHOE, OYEBUIHOE, HE
BBI3bIBAIOIIIEE HUKAKMX COMHEHUU Yy XUTENsd 3eMid, IS
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x 7 Ik y
Puc. 12

kotoporo CoJjHIle BCXOIUT U 3aXoauT. MaTemaTuueckue
AKCMOMBI MCTMHHBI JIMIIb B TOW Mepe, B KaKoil ymaeTcs
JloKa3aTb BBITEKalllUMe M3 HUX TeopeMbl. Eciu Ob1 V
IMOCTyJIaT yIajJoch J0Ka3aTh, TO €ro HENb3sl ObLIO ObI
oTOpocuTh. OTOpachIBaTh U BBOAUTH MOXHO TOJIbKO aK-
CHOMBI, HO OTHIOAb HE TEOPEMBI.

WHTepecHO OTMETUTD, YTO MPUHLIMITY OUYEBUIHOCTU B
MO3HAHUU ObUI HaHECEH YyBCTBUTENIbHBIN ymap HE TOJb-
KO MaTeMaTuKaMu, HO 1 ncuxonoramMu XIX XX BB. O0
5TOM CTOHUT CKa3aTh 0CO00O.

B xonue XIX cronerusi Habmoganoch OypHOe pa3BU-
THE BKCIEPUMEHTAJIbHOM Ticuxonornu. B umcie mumepon
BTOrO HaIpaBJICHUSI UCCICAOBAaHUI ObUIM HEMEIKHUE TICH-
xoJiorn BropnOyprckoii 1IKOJIbI 3KCITepUMEHTAIbHON TICH-
xojorun. CBoM McCCleNOBaHUSI OHUM Hadadud ¢ U3YYCHUS
BOCHIPUSITHSI 3HAUCHUI CJIOB, MCXOMISI U3 JOMYIICHUS, YTO
B COCTaB 3HAUYCHUI CJIOB 00S13aTEJIbHO BXOISIT HATJISIHBIC
MpeICTaBICHUSI, MHAYe CJIOBa €CTECTBEHHOIO SI3bIKa HE
MOTYT ObITb MOHATHL. [IpyM 3TOM B KayecTBe apryMeHTOB
¢urypupoBai cCbUIKA Ha APHUCTOTENS, 3asIBIISIBIIETO, YTO
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MbICJII HE MOTYT CYILIECTBOBaTb 0€3 HEKOTOPOIro YyB-
CTBEHHOTO OITbITa, BbIPaXKaeMOro MOCPEACTBOM OOpPa30B.
OpHako 3KCHEPUMEHThI CBUIIETEIbCTBOBAIA O MPOTHUBO-
MOJIO’KHOM.

OneHuBasl dKCIepMMEHTAIbHbIE TaHHbIE, OIUH U3 yde-
HBIX 3TOM IIKOJbI MUCcaJ, YTO BILUIOTh 10 XIX B. cioBo
HE TMPUHMUMAJIOCh 3a CJIOBO, €CJIM €My He XBaTajlo Ha-
[JISIIHOCTU, OJjarofapsi KOTOPOil M MOJIy4yMJIO OHO OyITO
Obl CBOII KOHKpPETHBIN cMbIc]. Bo MHOrMx nemarormyec-
KUX COYMHEHMSIX HAIJISIIHOCTb OlLIEHMBaJlach KakK ajibda
1 OoMera BCSKOIro JyllieBHOro pa3Butusi. KaHT HasbIBa
ujaen 0e3 HaIJISIIHOCTU MYCTbIMU, a M3BECTHBIM HeMell-
kuit ¢unocodp Aprtyp Illomenraysp (1788 1860) xoten
BCIO MaTeMaTUKy OOOCHOBaTb Ha KOHKPETHO-OOpa3HbIX
HavyajlaX M TOJHOCTbIO M3THaTh (hOpMasIbHbIC JT0Ka3aTelb-
CTBa U3 TEOMETPUM.

DKcrepuMeHTalbHasl TICUXOJIOTHsT MbIluieHus1 Bropii-
Oyprckoii 1IKOJbl PEIIMTEbHO TOopBaja ¢ KaHOHOM Ha-
[JISIATHOCTA MBIIIJICHUsI, TEM CaMbIM BCTYIIUB B OOpBOY C
ACCOIIMAaHUCTCKON TICUXOJIOTUEN U TOABEPTHYB KPUTHKE
MOCTYJIaT 3aBUCMMOCTU MBICIM OT YyBCTBEHHBIX OOpa30B.
BropuOypxipl HacTaMBaJiuM Ha TOM, YTO MBICIb 3TO
BITOJIHE CAMOCTOSITE/IbHASI MHTEIUIEKTYaIbHAasT IESITeIbHOCTD.

Hccrenys moHnMaHue cIoB M MPEIIOKEHUI MCITbI-
TyeMbIMHM, OHU TIPUIILIA K BBIBOIY, UTO 3TO IMOHUMAaHHUE
B psilie clydaeB He TOJIbKO HE HYXIaeTcs B HarJIsIIHOM
cojiepXXaHUu, HO, Oojiee TOro, MHOTAa BO3HUKHOBEHHE
HAaIJISIIHBIX MPEACTABICHUN TOJIBKO MeIIaeT MOHUMaHUIO.

CraB B ONIO3ULINIO K UMIIEpATUBY 00sI3aTeIbHON Ha-
[JISAHOCTH, OOpa3HOCTU MBIIILICHMSI, BIOPLOYPXKIIbI HAIIUIA
B JIMLIE BBIJAIOILErocs:i HeMelkoro guiaocoda DaMyHAa
I'yccepnsa (1859 1938) MollHYIO TeOpeTHMYECKylO ITOMI-
nepxKy. Tenepb m1s1 XapaKTepUCTUKKM aOCTPaKTHO-TTOHSI-
TUMHOTO MBIILJIEHUST JOCTATOUHO OBLIO yKa3aTh, KaK 3TO
nenan I'yccepib, Ha ero MpeapacmosiOKEHHOCTb K
OpPMEHTAlIMM Ha HEKYI0 BO3MOXKHYIO MPEAMETHOCTb.

MccnenoBaHne nmcuXmyeckux MPOLIECCOB MBIIUICHUS
MPUBEJIO HEMELKUX TCUXOJOrOB K BBIBOIY, YTO CMbIC-
JIooOpasylolasl AesITeIbHOCTb MBIIUICHUSI COBEPIIIEHHO
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OTJIMYHA OT MexaHu3Ma (PYHKIIMOHUPOBAHUS OIILYIICHUI
U TIpe/CTaBICHUIA, YTO 3aKOHBI, YIPaBJSIONIME TeUEHUEM
U CBSI3bIO MbIC/IEH,  WHBIE, YEM Te, KOTOPbIM MOIUYMHE-
Hbl B CBOEll CMEHE OIIYIIEHUs U TMpeacTaBICHUSI.

ITo cnoBam M3BEeCTHOro pyccKoro rcuxojiora v ¢u-
nocoda I'eoprusi MiBanoBuua Yenmanosa (1862 1936),
LICHHOCTb 9TMX MCCJIeIOBaHUI 3aKJI0YyaeTcs B CIeIylo-
meM: TeMa (3amaya JUisi MBICTUTENIbHON AesITeIbHOCTH )
MOXET OKa3bIBaThb HalpaBJsioliee AcicTBUE, camMa He
OyIyuu HarjsiTHO-UYyBCTBEHHOM MO COMEPXKaHUIO.

B 30-e rr. XX B. BuaHbIi coBeTckuil ¢unocod KoH-
ctaHTiH PomaHoBuy Merpemuaze (1900 1944) mosroput
MPUMEPHO TO XE caMoe, HO B MHOM, 0oJiee KOHCTPYKTHB-
HOM cMbiciie. MIM Oyner ckazaHo: «Eciu Mbl oTnaguMm cede
OTYET B TOM, UYTO COOCTBEHHO pasymeeM IO TMOHSITUSIMU
«IIPUYMHA», «1Ie]Ib», «CUJIa» U T. A., TO HUKAKOro KOHKPET-
HO-00pa3HOro colep>kKaHWsl B HallleM CO3HaHUM He Haii-
JeM. Mbl OOHapy>kKUM TOJbKO, YTO B MOAOOHBIX CIIydasix
Hallle CO3HaHWE CTPEeMUTCSl MPUHSITh M3BECTHOE OOIIee
pacroyio)XeHue, HarmpapieHUe, HO TIPU 3TOM B HEM OTCYT-
CTBYET OINpEIeIEeHHOEe SMITMPUYECKOE CONep>KaHUe, HET
HUKaKUX OOpa30B M HATJISIAHBIX MPEIACTABICHUI».

[IpunepxxuBasicb 3Toii TOYKM 3peHUs] Ha padoOTy co-
3HaHUS U (YHKIMOHUPOBAHUE aOCTPaKTHBIX ITOHSITHUIH,
Merpenunze Tak oxapakKTepu3yeT MaTeMaTUKy W ee 3aja-
Yy: MaTeMaTuKa JOJDKHA 3a00TUTHCS HE O COIJIacOBaHUU
C JIEHCTBUTEIBHOCTBIO, @ O TOM, YTOOBI HE MPOTUBOPEUUTH
caMoii cebe, CBOMM OCHOBHBIM ITOCTYJIaTaM U OIpeesie-
HusiM. Besikast yrcto MaTeMaTuyeckasl AMCHUILIMHA Tpe-
CTaBJISIET CHUCTEMY YCJIOBHBIX PacCyXIE€HUM, B3aMMHO
CBSI3aHHBIX HE CMBICJIOM PEaJIbHOM AeHCTBUTEIBHOCTH, a
CMBICJIOM, KOTOPBI Mbl UM IIPUIIKUCHIBAEM IO TEM WJIU
UHBIM coolOpaxkeHusiM. [loaToMy B MaTeMaTuKe HET MC-
TUH B pusoco¢pcKoM 3HAYCHUU, a €CThb TOJNbKO (hopmans-
HO-2Unomemu4ecKue UCmuHbL.

JIvivB MHOTrMe Hay4YHbIE MOHSTHUSI UX HabI0gaeMo-
ro WIM WHTYUTUBHO OUEBMIHOIO COAEpXaHMSI, Mbl HE
caenanu ux OemHee, MO KpaliHe Mepe B IUIaHE omepaliy-
OHAJBHOTO WX HMCIOJb30BaHUs. bojee Toro, maxke cambie
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BbICOKHE aOCTpaKIUuU MepecTaiu ObITh OeccomepXkaTelib-
HbIMH, 0O HEOUEBUIHOE C/IEIAIOCh OUEBUAHBIM: HaM OT-
KpbLJlach OcCJenUTebHas TeMHOTa beckoHeuHoro.

Bce mosHaercs B cpaBHeHuu. CeromHsi 3Ta MCTHHA
KaxeTcsi 6aHaJIbHOM, Ho... Korma Mbl cpaBHHUBaeM orpa-
HUYEHHbIE B TPOCTPAHCTBE M BO BPEMEHM BEIU, TO
OoOHapyXuBaeM CXOIHOE M pa3fiMyHOe B 3THUX Bellax. B
JAaHHOM cJlyyae KOHEYHOE IMO3HAaeTCcsl KOHEYHBbIM, T. €.
METOJl CpPaBHEHHUSI B M3BECTHOM CMBICJIE aHTPOIIOMOP-
(eH, orpaHMUYEH 4YeTOBEUYECKON UYBCTBEHHOCTBIO U TPO-
W3BOJIbHOM UTpoii BooOpaxkeHus. A Kak ObITb ¢ Oecko-
HeuyHocThi0? Benb ee He yBuAuIlb, HE MoTporaeiub. Ho
KaK XO4YeTcsl TMPOHUKHYTb B CBSITasi CBSTBHIX M YXBaTUTb
beckoHeuHOCTh 3a ee OecKOHEeUHyIO Oopomy (IIpocTpaH-
CTBEHHYI0O M BPEMEHHYIO).

PacckasbiBaloT, 4To OIMH CKymepsiii oOpaTHiics Kak-
TO0 K bory:

l'ocroau, Thl BeIMK M BceMoOryil!  MOJBHUJ CKY-
nepasail.  Yro ms Teds Thicsya JeT?

OmunH mur, otBetun bor.

A ThIcsYa 3070ThIX?

OpuH TpoIil.

Tak momapu MHe ero.

Xopolllo, MOA0XAN OAWH MHUT.

MunoBan mur. I'ngagut bor mo cropoHaM J1a 3aThLIOK
yenrer. HeT ckynepasisi, onuH TiaeH octajics. Mopans? C
OECKOHEUHOCTBIO CJIeyeT OOXOAUThCS OYeHb UM OYEeHb
JIETMKATHO.

He pa3 ciyyanuch HemopasyMeHUsI OTTOro, 4To JIHOAN
MBITAJIUCh TIEPEHECT Ha OECKOHEUYHOCTb MPUHIIMITBI U Me-
TOIbI, MMOYEPITHYThIe U3 KOHeuHoro mupa. Ho, kak 3ame-
TWJ OJWH He JIMIIEHHBI IoMOpa MaTeMaTHK, beckoHeu-
HOCTb BCSIKMI pa3 B3BMBaJach Ha JbIObI M OIMPOKKIIbIBAIA
caMble XMUTpOYMHBbIE Teopuu. M Bce-Taku Halllesicsl OauH
cMeJTbuak, TOMbITaBIINICS ecii He oOMaHyTh beckoHeu-
HOCTb, TO XOTsI ObI KpaelllkoM Tjla3a B3IJISIHYTh Ha Hee. K
TOMY TIpeipacnoiarajo OTKPbITHE HEEBKIMIOBBIX T€OMET-
puii. OTMM cMelbYakoM ObLT yXe M3BECTHBII HaM MaTe-
Matuk ['eopr KaHTOp, KOTOpBII B MOCIeNHEH 4eTBepTU
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XIX cronetust co3mana HOBBLIA pasfgel MaTeMaTUKU
meopuro mHoxcecma. JJlaHHas1 Teopust ObUla MpU3HaHa Kpa-
€YroJIbHbIM KaMHEM Bceil MaTeMaTHKM, CBSI3YIOIIUMM 3Be-
HOM MEXIy JIOTUKOM M MaTeMaTuKoi. MHorue coBpeMeH-
Hble YYEHbIE YCMaTpPUBAIOT B TEOPUU MHOXECTB CXeMy
BCAKOU 0e0yKMUBHOI Mmeopuil.

KaHTopoBckasi Teopusi MHOXKECTB ~ 3TO HayKa O MHO-
JKeCT-BaxX caMoil Mpou3BOJIbHOUM Tpupoabl. CHHOHUMOM
«MHOXECTBa» SIBJISIOTCSI: <«COBOKYIHOCTb», «Habop»,
«KJIacC» U T. II.

Eme pa3 nanmomHio: 1o KaHtopa matemMaTtuku ecivd u
TOBOPUJIM O OECKOHEYHOCTH, TO TOJBKO KaK O TMOTEHIIM-
aJIbHOIM OECKOHEYHOCTH, OECKOHEYHOCTH CTAHOBSIIEHCS, KO-
TOpasi MOXET CTaThb MEHbIIIe WM OoJbliie JIIOOOH 3amaH-
HOIl BEJIMYMHBI, HO KOTopasi B TO e BpeMsI caMa Bceria
oCTaeTcsl BeJIMUMHON KOHEYHOM, KaK TOJbKO Mbl Ha3bIBa-
€M WJIU TbITaeMcsl Ha3BaTh KaKylO-JIMOO OrpOMHYIO BEIM-
ynHy. Kopoue, noteHIma bHasi 66CKOHEUHOCTh ~ 3TO BEYHO
He3aBepIICHHBIN Mpoliecc, a U3 He3aBEPILIEHHOTO TPYIHO
JieNIaTh YTO-TO 3aBEpIIEHHOE, TTPUTOAHOE [UISl TIpaKTUyYeC-
KX IIEJIEH.

Teopusi MHOXecTB KaHTOopa mMeeT Aeno ¢ aKTyallb-
HOIl OECKOHEYHOCTbIO, COOTBETCTBEHHO YEeMY aBTOPOM
JNAHHOW TeopuHu JejaeTcsl TMONbITKAa COo3/laTh MaTeMaTH-
YecKMi amrmapatT ISl OfMCcaHusT aKTyaJbHO OECKOHEUHBIX
MHoxecTB. Ho camoe BaxkHOe [UIsl HAC B 3TOM TeOpuUM TO,
YyTO B HEW Ha omepalyd ¢ MHOXECTBAaMM M TOIMHO-
JKeCTBaMU HE€ HaKJIaJbIBaeTCsl HUKAKWX OTrpaHMYCHUI,
0OYCJIOBJICHHBIX TIPUPOION OOBEKTOB, COCTABIISTIOILIMX MHO-
>KecTBa. B TakoM ciyyae TTOHSITUSI TEOPUU MHOXKECTB COJIM-
JKalOTCSl C TOHSITUSIMU MaTeMaTUYECKOM JIOTUKU.

Bce 6bu10 OBI XOpoOILLO 1151 MaTeMaTUKU U JIOTHKMU,
ecni Obl B TEOPUU MHOXECTB JOBOJBHO OBICTPO HE OBLIN
OOHapyXXeHbl HEKOTOpbIE BPEIHBbIC M3bsIHbI, BbI3BAaHHbBIC
MapajoKcaM UM aHTMHOMUSMU (Hepa3pelMMbIMU TPO-
TUBOpeursiMi). Yem ObLIM BBI3BaHBI 3TH Hepa3pelnMble
OpOTUBOPEYMSI?

OOBIYHO caMO MHOXECTBO HE SIBJISIETCSI OMHUM U3
CBOMX COOCTBEHHBIX 2JIeMeHTOB. Hampumep, s1eMeHTbI
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MHOXECTBa BCeX HbIHE 3APaBCTBYIOIIMX O€3MapHbIX IMH-
Cak  HE MHOXECTBa, a KOHKPETHbIE MHAUBUIYaTbHOCTHU.
Kaxercs1 sicHbIM, UTO caMO MHOXECTBO HE MOXET IpH-
HajJIeXXaThb K YUCITy CBOMX COOCTBEHHBIX 3JIeMEHTOB. MHO-
JKECTBO Mucatesiel He ecTb nucatenb. [IpaBma, Mbl CILIONIb
U PSIIOM MUMEEM JeJI0 ¢ TAKUMU MHOXECTBaMH, 3JeMEH-
TaMHM KOTOPBIX SIBJISIIOTCS TakKe MHoxecTBa. CkaxeMm, B
apMUU OCHOBHBIMU CTPYKTYPHBIMHU B3JIEMEHTaMU OaTajlb-
OHa SIBJISIIOTCSI POTHI, T. €. OIpele/ieHHbIe MHOXECTBA COJI-
nat. Ecnu pota siBisieTcsi CTpyKTYpHBIM 2JIEMEHTOM OaTa-
JIbOHA, TO KaX/Iblii TakKOW 2JIeMEHT  MHoXecTBo. M Bce
K€ caMO MHOXeCTBO (0aTajlboH) He MOXET ObITh OTHE-
CEHO K CBOMM COOCTBEHHBIM 3JIEMEHTaM.

Tenepb 00bENMHUM B €IMHOE MHOXECTBO BCE BO3-
MOXHbIe MHOXecTBa. [lomydnTcst HeuTo B BbICIIEH cTere-
HM CTpaHHOE, a UMEHHO: Mbl Oyl1eM MMeTb MHOXECTBO,
KOTOpOE SIBJISIETCSI CBOUM COOCTBEHHBIM 2JIEMEHTOM.

Bnl Hukorma He Kycanu ce0s 3a yxo? IlompoOyiite.
HMuTepecHO, 4YTO MOMXyYUTCS?

Bam BcTpeuanics aTakuii nucaTenb-TYJJIMBEP, YbM
MO3TU COCTOSAT M3 MHOXECTBa IHcaTeNeli-TUIUITyTOB?
HagepHoe, Takoe MOXET MPpUBUAETHCS TOJABKO B Opemy. A
YTO TOBOPSIT MO 3TOMY IMOBOIY MaTeMaTUKU?

MatemaTuK CKOpOHO MbIYaT, YTO YIOPSIIOYEHHOE
MHOECTBO HE MOXET 00JIalaTh CTOJb aOCYpIHBIM CBOIi-
CTBOM, M0O YMOPSIIOYEHHBIM CUYMTAETCSI MHOXKECTBO JIMIIb
B TOM cJlydae, €CJIi OHO He SIBJISIETCSI HU OJHUM M3 CBOMX
snemeHToB. Ha 3TO MM MOTYyT HEBEXJIMBO BO3pa3UTh aKa-
JNEMUKU U JJAOOpaHTHI, 3a/1aB YKACHO KaBEp3HbIN BOIPO-
cell: SIBJISIETCSl JIM MHOXKECTBO BCEX YIOPSIOUYEHHBIX MHO-
JKECTB YIOPSIIOYEHHBIM?

Ecmu nmomobHoe MHOXECTBO YIOPSITOYEHHOE, OHO JOJI-
J)KHO HAXOOUTBHCSI B OTHOM pSIAy C MPOYMMM BITOJTHE U
TPUCTOIHO YMOPSIIOUEHHBIMU MHOXECTBaAMU, T. €. HaXO-
JIUTBCSI CPE CBOUX DJIEMEHTOB (YMOPSIIOYEHHBIX MHO-
xectB). Ho Torma oHo mepecraer ObITh TEM, Ha YTO IIpe-
TEHIyeT, = MHOXECTBOM BCEX YITOPSIIOYEHHBIX MHOXKECTB.
YT0o0BI HE 3aTepsIThCsI B TOJITE MHOXECTB, OHO HETPEeMEH-
HO JIOJDKHO YIOAOOUTBCSI COBEPIIIEHHO TOJIOMY KOPOJIO,
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T. €. BBIHYKJICHO TIepecTaTh ObITh yropsiiodyeHHbIM. OmHa-
KO 3TO CJIMIIIKOM JIoporasl 1ieHa 3a OaHaJbHYI0 KOpPOJEB-
CKYIO KOPOHY.

Bcé xe momyctum, uyto Takoe Bo3MoxHo. UTto Torma?

Ecnin MHOXecTBO BceX YIMOpsITOUEHHBIX MHOXKECTB He
SIBJISIETCST YIOPSIIOYEHHBIM, OHO HE MOXET OBbITb OTHece-
HO K pa3psily CBOMX COOCTBEHHBIX 2JIEMEHTOB  yIOpSI-
JIOYeHHBbIX MHOXecTB. Ho Beib MMEHHO B 3TOM ciydae
Mbl U Ha3blBAa€M MHOXECTBO YITOPSIIOYEHHBIM, TaK KakK
MOJ YHOPSITOYEHHBIM MHOXECTBOM ITOHUMAETCsI MHO-
JKECTBO, KOTOpOE HE SIBJISIETCS HU OJHUM M3 CBOMX 3JIe-
MEHTOB.

Cron! Mbl nonajim B KaKoW-TO 3aMKHYTBIN KpyT: €clin
MHOXECTBO YMOPSIIOYEHHOE, TO OHO HE YIOpPsSIIOYEeHHOE,
a ecJIu OHO HeE YIOPSITIOYEHHOE, TO OHO YIOPSIIOUEHHOE.
boxe, uyro nematn?!

VBbI, 31€Ch HUYETO cAeaTh HENb3sl.

Ho ecnmu Teopust MHOXECTB OlIMOOYHA, TO B MaTeMa-
TUKE HE OCTaeTCss HUYEro Heys3BUMOro?

Bpone 6b1 1 Tak, a Bpoae Obl M He Tak. KpymHbIi
BeHrepckuil mateMatuk Posza Iletep, ycmokauBasi B30y-
JIOpaXkEHHOTO YMTaTeNs B cBoei OnecTsiueit kaure «Mrpa
¢ OECKOHEUHOCThIO», TIHcajia, YTO 10 CUX TOp He YAajaoch
MOJTHOCTBIO 3ajeiaTh TPEUIMHbBI, TTOSIBUBIIMECS B 31aHUU
MaTeMaTUKU TocJie CTOJNb CUJIbHOM BeTpsicku. M Bce xe
HET OCHOBaHUU JIsI yApPYYarollMX BBIBOIOB. DTO TOXE
napajiokc, HO mapaaokc oobsicHuMbIli. M mycth becko-
HEYHOCTb, JIYKaBO TMOJAMMTHUBAIOIIAsI JIIOOO3HATEIbHBIM Y-
panesiM, He MbITaeTcss oOBeCTH Hac BOKPYI CBOEro Oec-
KOHEUYHOTro TaJiblia. Mbl ToXXe He JIBIKOM IIUTHI.

Cynute camu. OgHa U3 I'paHIMO3HBIX MPOOJIEM KaH-
TOPOBCKOI TEOpHMU MHOXECTB CBsI3aHa C TaK Ha3blBae-
MO eunome3oil Koumunyyma (Konmunyym-eunomesa). 4o
co0oil mpeAcTaBiseT 3Ta TUIoTe3a?

Ecnu snemMeHTBl IBYX MHOXKECTB MOXHO IOCTPOUTH
nmapamMy Tak, YTO HU OAMH 2JIEMEHT KaKOro-jiubo MHO-
JKeCTBa HE OCTaHETcsl 0e3 MmapTHepa, TO Mbl TOBOPUM, UTO
5T JIBA MHOXECTBa MMEIOT OIMHAKOBYIO MOIIHOCTb. A
€CJIM 9TU MHOXECTBAa OE€CKOHEUHBI?
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Hauny ¢ nmpumepa. HatypaibHble yncia mpeacTaBiis-
0T cO0OIi JIMIIIb YaCThb MHOXECTBA PAIlMOHAIbHBIX YMCE.
D710 MoHsTHO. HenmoHsITHO npyroe, a KUMEHHO: MOIIHOCTb
MHOXECTBa BCEX pallMOHAJIBbHBIX YMCE]T paBHA MOIIHOCTU
MHOXeCTBa Bcex HaTypajbHbIX uncel. IlomoOHbIA deHo-
MEH OOBSICHSIETCSI T€M, YTO JIOTMYECKUE MPUHLMIBI U
TOHSTUSI BEMyT ce0sl TOCTaTOYHO CaMOOBITHO, T. €. OHU
OMUpPAIOTCsl HE CTOJIbKO Ha ONBIT U HAOJIONEHNSI, CKOJIBKO
Ha CBOM BHYTPEHHME 3aKOHbI, KOTOPbIM 0€3pa3InyHoO, YTO
YyacTb paBHa IIEJIOMY.

[Tpubmxasich K pacCMOTPEHUIO KOHTUHYYM-TMITOTe-
3bl, OOpaTMMCSl B KauecTBe MpHMepa K MHOXKECTBY BCEX
e CTBUTENbHBIX yKcesn. OHU pacrojioKeHbl Ha YHCIIO-
BOI MpsIMOIi HEMPEPBIBHO U CJIOBHO ciumnatotes. [Toato-
My MOIIHOCTb MHOXECTBa JACHCTBUTEIbHBIX YMCET Ha-
3bIBAIOT MOUHOCHIBIO KOHMUHYYMA, TIIE TIOM CIIOBOM «KOH-
TUHYYM» TTOHUMAETCSl HEMPEPbIBHOCTb.

ITo oTHolIEHMIO K OECKOHEYHBIM MOIIHOCTSIM MOX-
HO cOpPMYJIMPOBaTh BOMPOC: CYIIECTBYET JIM IS Kax-
IO MOIIIHOCTM MOIIHOCTb, HEIMOCPEACTBEHHO 3a Heu
cienywomaa? Ha, cyuiectByeT. 1 Takoro yrBepauTesib-
Horo oteeta KaHTOp 00O0IIMI MOHSITHE OOBIYHOTO YHC-
Jla ¥ TIOJTy4YWI TMOHSITUE TPaHC(UHUTHOTO (TpaHCKOHEYHO-
ro; BBIXOJSIIEro 3a Mpeaeibl KOHEYHOIo) YHucia.

TpanchuHuTHble uyKcia (OECKOHEYHBIC MOIIHOCTH)
BeayT cebsl TaK ke, KaK M HaTypajJbHble yuciaa. Hawu-
MeHbIIIell OECKOHEYHOI MOIITHOCTBIO SIBJISIETCSI MOIITHOCTD
MHOXECTBa HaTypaJIbHBIX UMCEll.

Benuka nu mpomacTh, pasnensitoliasi CUeTHYIO U
KOHTHMHYaJIbHYIO (HENMpPepbIBHYI0) OECKOHEYHOCTDH?

Bomnpoc ¢ 6onbiiium noasoxoM. byneM BHUMAaTEIbHbI!
[TocMoTpuM, YTO TBOPUTCS B MUpPE MEXIY JIOOBIMU CO-
CeTHUMM YMCIaMM HaTypajibHoro psima. B aTom Mupe pac-
nojiaraercsi 0€CKOHEYHOE MHOXKECTBO TOYEK YHMCIOBOK
npsiMmoii. CrienoBaTeIbHO, MPONAcTb MEXIY CUYETHBIM MHO-
J)KECTBOM U KOHTMHYYMOM OecKoHeuHo Bejimka. Cora-
CUTBCSI C OTUM MOXKHO, HO OCTaeTCsI BOIIPOC: CYIIIECTBY-
I0OT U B OTOM B3USIOILICH IPOIMAcTU MPOMEXYTOUHbBIC
OECKOHEYHOCTU ?
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Kantop cumTan, 4yto OECKOHEYHBIX MHOXECTB C
MPOMEXYTOUHOI MOIIIHOCTBIO HE CYIIECTBYET. A MOXET
ObIThb, Bce-Taku cyuiecTBytoTr? IIpobaemal

HasbiBaeTcst oHa npobdaemoil KoHmuuyyma. OTa Mpo-
OJieMa cBsi3aHa C BOIIPOCOM O TaK Ha3bIBaeMOU akcuome
8btbopa. UTo BBI3BAJIO K >KM3HU JaHHYIO akcuomy?

McxonHble moioXeHUsT KaHTOPOBCKOM TEOpUU MHO-
JKECTB HE YIOBJIETBOPSIIM OJHOMY M3 OCHOBHBIX TpeOO-
BaHUU MaTeMaTHUYeCcKON JIOTMKM  HENpOTHUBOPEYMBOC-
TA CHUCTEMbl aKCMOM, O YEM CBMJICTEIbCTBYIOT BBISIBJICH-
HbI€ B HEWl MPOTUBOPEUMSI.

Bbixon u3 aToro kpusuca ydeHble YBUIEIM B TOM,
YTOObI TTOCTPOUTH TaKyl0 aKCMOMAaTHKy, KOTopas JdaBaja
OBl BCE, YTO HYXXKHO, MU HUYero JulinHero. M Ttakas akcuo-
MaTuKa OblIa rmoctpoeHa. [To ”MeHM cBoMX aBTOpPOB OHa
MoJjlydynsia Ha3BaHUe cucTeMbl akcuom llepmeno @PpeH-
Kkens1. g ycnelHoit OGOpbObl ¢ MPOTUBOPEUUSIMU DTU
aBTOPBI BBEJIM CHEIUATbHYIO OrPaHUYUTEBHYIO aKCHOMY,
3ampelallyo CyIIeCTBOBAaHUE TaKMX MHOXECTB, KOTO-
pble MPUBOIAT K Hepa3pelIuMbIM IpoThBopeunsiM. M3
JNAHHOM aKCHMOMBI CJIeyeT CIPaBEIMBOCTb YTBEPXKICHUS
KaHTopa 00 OTCYTCTBUM MPOMEXYTOUHBIX MOIITHOCTEH
MEXJy CYETHBIM MHOXECTBOM M KOHTHHYYMOM.

[IpoTBOpEeYUT MM HE MPOTUBOPEUUT aKCHMOMa BbI-
O0opa IpyrMM HCXOTHBIM aKCMOMaM TE€OPUU MHOXECTB?

OtBeuast Ha 3TOT BoIpocC, aBCTpuiickuil yueHblt Kypt
I'enens (1906 1978) mokasan, yto, MpUHUMAasT UCTUHHOCTD
KOHTUHYYM-TUITOTE3bl, Mbl HE BBEIEM HUKAKHUX TPOTH-
BOpEUMii B TEOPUIO MHOXECTB.

Bce BbllleckazaHHOE OTHOCHUTCSI CKOpee K JIorhyec-
KON PEKOHCTPYKIIMU MCTOPUU TEOPUU MHOXKECTB, a Te-
Mepb 51 MOMbITAlOCh BMECTEe C BaMU, YMTATEIM, BXUTHCS B
9Ty MCTOPUIO Ha MpuMepe Ouorpacduu OTHOTO BBIIAIO-
mierocst yueHoro XIX XX BB.

Jpyr BbIIAIOIIETOCSI HEMEIIKOTO MaTeMaTuKa M JIOTH -
ka JlaBuma I'mnsOepra (1862 1943), mouetHoro uieHa AH
CCCP (1934), B3sB B pyku KHUTY muccuc KoHcTtaHc
Pun, mocBsileHHyI0 XU3HU U TBOpYecTBY I MibOepTta, ObLT
BHavajie MpeucrojHeH ckerncuca. OH coMmHeBajcs B
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BO3MOXHOCTSIX KOTO-JIM0O, HE OYEHb XOPOIIIO 3HAKOMOTO
C MaTeMaTUKOW, HamucaTb MPUEMJIEMYIO KHUTY 00 Of-
HOM M3 BEJIMKMX MaTEMaTUKOB CBOETO BpeMEHU. TeM He
MEHee TPU YTEHUU KHUTM €ro CKEMNCHUC MCYe3, YCTYIUB
MECTO BOCXUIIIEHMIO YCIIEXOM aBTOpa.

He nepeckasbiBasi ee neraibHO, MO0 3TO JEIO COBEp-
IIEHHO HebJiaromapHoe, s Bce Xe Mpeiarald BEYHO TOpO-
MSIIEMYCsl  KyZla-TO YMTATeJl0 BMECTE CO MHOHN Oeryio
MEePEIUCTATh CTPAHULIBI 3TOTO IyXJIOrO TOMa, 0OpaTUB OC-
HOBHOE BHMMAaHHE Ha SBOJIOLUIO JIOTUKO-MaTeEMaTHYECKMX
uaei. OTo 3aHSITHE TTOJIE3HO TEM, YTO Mbl HAUMHAEM BUIIETbH
1 TIOHMMaTh PacCMaTpUBAEMbIEC JIOTUKAMU BOMPOCHI B UX
JipaMaTUYeCKOM JBI>KeHUHU. [ToHMMaHue aenaer Hac cMe-
JIbIMUA, U MBI MOXeM 0e300513HEHHO, HO HE OeCLIEpEMOHHO
MPUHUMATb K CBEIEHUIO CYIIECTBYIOILYIO TPAKTOBKY JIO-
TMYECKUX TTOHSTUI Y 3aKOHOB, HE CUMTasl 3TU TPAKTOBKU
WCTUHAMU B TOCJEAHEN MHCTaHIIWU.

Hrak, 23 auBaps 1862 r. Boau3u Kenurcoepra (HbI-
HemrHuit Kamuuuurpan) B cemeiictBe [mianOepToB IMO-
SIBUJICSI TIEpBEHELl, Ha3BaHHBIN [laBuaoM.

Cromuua Bocrounoit Ilpyccuu Bo3HuKIIa B cepeauHe
XIII B., Korma peiuapu TeBTOHCKOIO OpleHa, COKpYIast
OTHEM M MEUYOM IMPYCCOB, KOPEHHBIX XUTEJIEH ITUX MPU-
OaNTUIICKMX 3eMesb, BO3JBUIJIM CBOI 3aMOK Ha XOJIME B
noiime pexku Ilperens, Brnamatoiieit B bantuiickoe mope.

Hom T'mnbbeproB Ha KupxeHiuTpacce cTOsLI B He-
CKOJIBKMX KBapTajax OT PEKU, Ha MaJIEHbKOM OCTpPOBE
KOTOpPOW HaxoAuJics CTapuHHBIA cobop. Y CTEeH 3TOro
cobopa TTOKOUTCSI Mpax OCHOBOITOJIOXHUKA KJacCUYec-
Kol HeMeukoi ¢unocopun Mvmmanyuna Kanrta.

B npuroroButensHoii 1ikosie Koposieckoit ®@puapux-
ckojuteruu JlaBuii Moxydus 3HaHWsl, HEOOXOIMMbBIE IS T10-
CTYIUJICHMSI B TYMaHUTapHYIO TMMHa3uto. ['mvHasuss @puni-
PUXCKOJUIETMH, BBITYCKHMKOM KoTopoi Obu1 Kant, B XIX
CTOJIETUM HE OblIa Jy4dllMM Yy4yeOHbIM 3aBeneHueM Ke-
HUrcOepra. 31ech U3ydaiu JATUHCKUI U TPEYECKUIA SI3bI-
KM, MaTeMaTuKy. EcTecTBeHHbIE HayKM B TMMHA3UM HE Mpe-
MOJaBaCh. SI3bIKOBBIE KJIACCHI COCTABJISIIM OCHOBHYIO
YacTb Y4eOHON MpOrpamMMBbl.
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HaBua He OJMCTall CHOCOOHOCTBIO 3ay4lBaTh HAU3YCTh
TekcThl. [lo cinoBam ogHOro U3 ero Apyseid, sI3bIKOBbIE Kilac-
Chl BBbI3bIBUIM Y HEro OoJbllle TpycTh, 4eM pagoctu. Ero
JMOOMMBIM TpeaMeTOM Oblla MaTeMaTuKa, KOTopas, Kak
BcIioMuHas nozaHee I'nibOepT, He TpeboBaia yCUIU 1St
3aMOMUHaHUs, UOO JOCTATOYHO ObLIO OBJIAJETh OCHOBHBI-
MM €€ TOJIOKEHUSIMU U 3aKOHaMHU, 4YTOObI 6€3 0CcoObIX
TPYAHOCTEN pelllaTh KOHKPETHbIE 3a1auul.

Ocenbto 1879 r. I'mnpbept mnepeien u3z Ppuapuxc-
KoJIJIeTMH B BUJIbre1bM-TMMHA3M1I0, TAE YASISUIOCh 3HAYM -
TeJbHO OOJIbllIE BHUMAaHUSI MaTeMaTHUKeE.

HanHas ['uns0epTy XapakTepucTuKa Ha oOpaTHOI CTO-
POHE YIOCTOBEpEHUSI 00 OKOHYAHWW TMMHA3UM 3aKaH-
yphBajach CIEIyIOIIUMU cloBaMu: «YTo KacaeTcsl maTe-
MaTUKH, TO 3[IeCh OH BCETAa IMPOSIBJISUI KMBOW WHTEpEC
U TOyOOKOoe MOHWMaHWE: OH caMbIM JIy4IIMM oOpa3oM
OBJIaJIe]l BCEM MaTepuasioM, MPOXOAUBIIMMCS B IIKOJE, U
Hay4yuJicsl IPUMEHSITh €r0 ¢ YBEPEHHOCTbIO U M300peTa-
TEJIbHOCTBIO».

Korma ocenbto 1880 r. I'mnnbept moctynun B KeHur-
cOeprckuii YHUBEPCUTET, OJUH U3 MPOCIABICHHBIX YHU-
BepcuteToB ['epmanum, eie Obl1 XXuB Ppanu Heiiman,
OpraHM3aTop TMEPBOrO HEMELKOTO WHCTUTYTAa TEOPETU-
yeckol (U3MKU, U BOBCIO TpeMesia cllaBa OBIBIIETO Y4M-
TeJisl TPOBUHIIMAIBHOW TMMHA3UM, BBIIAIOIIIETOCsS MaTeMa-
Tuka Kapna Beifepiurpacca.

Bornpekn xenanusim otna ['wnpbept 3amucaics HE Ha
IOPUINYECKUIA, a HA MAaTEMAaTUYECKUIA KYpC, OTHOCUBILII-
csl B To BpeMsl K (PpustocopckoMy (haKynbTeTy.

Hano 3ametuTh, YTO B T€ TOABl YHUBEPCUTETCKAsl aT-
Mocdepa pe3Ko OTIMYAIACh OT CTPOrol JUCUUTUIMHBI TMM-
Ha3ui. 3aech Hapuil JyX CBOOOIBI M YBAXKUTEJIBHOIO OT-
HOIIIEHUS K JIMYHOCTU cTyAeHTa. Co CTOPOHBI MpenoaaBa-
TeJiel, CaMOCTOSITEIbHO BBIOMPABIIMX MPEIMEThI, KOTOPbIM
OHM XOTeJIM 00y4aTh, He ObLJIO HMKAKUX OCOOBIX TpeOoBa-
HUIl K OecmaballiHOW cTydeH4Yeckor Opatuu. B uyacTtHO-
CTU, OTCYTCTBOBaJla MEPEKINYKA, HE CTAaBWJINCH OasUlbl 3a
YCIIEBAEMOCTb, HE ObUIO HMKAaKUX 3K3aMEHOB, HO TOJIbKO
JI0 TeX Top, MOoKa He HacTymnaja Iopa IMojy4yaTb CTETIEHb.
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Havano yHuBepcuterckux 3aHsaTuii I'miabbepra coBma-
JIo ¢ 1mepuonom, koraa rnpodeccop u3 l'ajuie mo umeHu
I'eopr KaHtop nHTEeHCMBHO 3aHMMAJICs pa3pabOTKOI OpHU-
TUHAJIBHOW W CMEJIOW MaTeMaTUYECKOW TEOpUU Teo-
pUM MHOXECTB.

B 1883 r. I'mnsbept comrkaercsa ¢ I'epmaHoM MUHKOB-
ckuM (1864 1909), koTopoMy MpEACTOUT B OyIyllleM JaTb
TE€OMETPUYECKYI0 MHTEPHPETALIUIO CHELMATIbHON Teopuu
OTHOCUTEJIBHOCTU (3HaMeHUTOe npocmparcmeo Murkos-
CK020), 2 B BOCEMHA/IIIATh JIET OH MOJYYMUT BBICIIYIO Tpe-
muio Ilapuxkckoil AkageMuM 3a KOHKYPCHYIO paboTy I1o
MaTeMaTUKe.

OKOHYVMB YHUBEPCUTETCKUI KypC, HEOOXOMUMBINA LTSI
MOJTyYEHU ST TOKTOPCKOM cTereHu, [ mapdepT Havaa roro-
BUTBHCS K 3allATE OWCCEPTALUU.

IIpobnema, Kotopyro mnpemioxunu [unbdepty mist
JIACCEPTALIMU, Kacajlach BOIIPOCOB MOJIHON TOrJaa TEOpUU
anreOpandyecKux MHBaApUaHTOB. XOTs IpobiemMa Oblia J0-
BOJIbHO TPYJIHOM, HO AMCCEPTAHT OJIECTSIIE CIPABUJICS C
HEM.

HexabpbckuMm ngHeM 1884 r. ObUI coaH YCTHBIA 3K3a-
MEH, a CIYCTS JBa Mecslla B aKTOBOM 3aJie YHUBEPCUTE-
Ta COCTOSIJICSI TTyOJIMYHBIN BBIMTYCKHOW 3K3amMeH. Ha sToM
ak3aMeHe [unbbept 3amuinan aBa Te3uca. IlepBblil Te-
3UC KacaJics 9KCIIEpUMEHTAJIbHOIO criocoba orpeaene-
HUS aOCOJIOTHOTO 3JEKTPOMArHUTHOTO COIMPOTUBIIEHUS.
Bropoii Te3nc umen ¢uiaocopckuili xapakrep, BOCKpe-
mwammii unen Kaxra.

KanT, ynTaBlIMii B yHHUBEpPCUTETE POTHOTO TOpoiaa
JleKuMu 1o ¢puwiocodud U MaTeEMATUKE, YTBEPXKAal, YTO
YeJIOBEK 00J1aIaeT HEKOTOPbIMU TTOHATUSMU, UMEIOLIM-
MM JTOOMBITHBIN (ampUOpHBIN) XapakTep, B OTIMYME OT
TOHSITUI, TTOJYy4aeMbIX OMBITHBIM ITyTeM (amoCTepuopu).
Ha noruky, apudmMeTuky u reoMmeTpuio puiaocod yKasbl-
BaJl KaK Ha oOpa3ubl alipuOpPHOTO 3HAHUSI.

OtkpriTue B XIX cTONETUM HEEBKIMIOBONM I'€OMET-
puy cAeNasio B BbICUIEH CTENEHW COMHUTEIbHBIMU WUIIEU
KanTa, n6o HeeBKIMIOBa TeOMETPUS MOAYEPKUBAJIA TOT
¢akT, 4yTO 3HaHWUS, 3aJ0XKEHHbIE B akcuoMax EBkimaa,
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SIBJISIIOTCSL HE allpUOPHBIMHU, a aroc-
TEPUOPHBIMU, T. €. OMbITHBIMHU.

3amuias cBoit tesuc, ['mubdept
JTIOKa3bIBaJl: TO, YTO CIPABEIIMBO LIS
TEOMETPUU B CBETE OTKPBITUSI He-
€BKJIMJIOBOM T€OMETPUHU, HE PaCIIpoO-
cTpaHsieTcsl Ha apupMeTuky. IloaTo-
MY BO3paXeHWUsI TPOTUB TEOPUU
Kanrta 06 anpuopHoii npupoae 6a-
3UCHBIX apU(PMETUUYECKUX MOHITUI
HEOOOCHOBaHHBI.

Ilo oxkonwanuu mucnyra ['nib-
OepTy ObLIa MpUCYXKAEHA CTeleHb AOKTopa (PUI0COPUH.

YuuTeiBasi TpYAHOCTH YHUBEPCUTETCKOW Kapbepbl U
HEOMNpPENEEHHOCTh B OIUIaTe MPENoAaBaTeIbCKOro Tpy/a,
MoJIoAOoN HAOKTOp dusocopuu Hayajl TOTOBUTHCS K caa-
Yye TOCYIapCTBEHHOIO SK3aMeHa, MalolIero MmpaBo ObITh
YUUTEJIEM TMMHa3WU. DTOT 3K3aMEH ObLI yCIEIIHO CIaH
BecHoil 1885 r.

B toM ke romy I'mnbbepTr Hayan oOmyMbIBaTh ILIaH
CBOETO Hay4yHoro myteliecTBus. [lepBbIM MyHKTOM Iia-
HUPYEMOTO TIyTELIECTBUS MOJKEH Obul cTaTh Jlewmuur,
r7ie TPYOUJICI M3BECTHBI BCEMY MaTeMaTUYECKOMY MUPY
tpuauatuinectuieTHuin Memke Kieitn (1849 1925), npo-
CJIaBUBILIUIACSI CBOEl DpJIaHT€HCKOI ITporpaMMoii, KOTo-
pasi cocTaBWJIa LIEJIyI0 2M0Xy B MateMatuke. Kcrtatu, xe-
HaT oH ObLT Ha gouepu ['eres.

B Jleiinmure I'mas0ept mocemnan jnekiuu KieliHa u
MpUHUMAJl aKTMBHOE y4yacThe B paboTe ero ceMuHapa.
KiteliH BBICOKO OLIEHWJI CIIOCOOHOCTH MOJIOAOTO JIOKTO-
pa u3 Kenurcoepra.

Hactynuna BecHa 1886 r., m HeyroMuMsblii ['min0ept
npeanpuHUMaeT nyteiiectsue B [lapuxk, roe HaHOCHUT pe-
KoMeHaoBaHHbIe KileliHOM BU3UTBI K MaTeMaTtukam. Ciie-
Iy HacTaBjieHUsIM KieliHa, oH cTpeMMTCs 3aBsI3aTh JIpy-
Xeckue otHouleHuss ¢ AHpu Ilyankape.

Jletom I'mnnpbGepT Bo3Bpaluaercs B Kenurcoepr, rie
CTAaHOBUTCSI TOCJE Cadyd COOTBETCTBYIOLIMX 3K3aMEHOB
JIOLIECHTOM YHUBEPCHUTETA.
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CBeTckast )KM3Hb HOBOMCIIEYEHHOTO JIOLIEHTa He Oblia
ckyuyHoil. Ilo cimoBam npyszeit, ['unpdepT ObLI BeceabIM
MOJIOJIBIM YE€JIOBEKOM C PEMyTalllueil SHEPTUYHOrO TaHIIO-
pa u obBopoxuTteass. OH HEyTOMUMO (DIUPTOBA CO MHO-
TMMM KEHUTCOEPrcKMMU JIEBULIAMU, HO OCOOEHHO MHOTO
BHUMaHUS YAEJIsUT JAo4Yepu ropojckoro Toprosia Kete
Epoui, koropasi craja BmociaenactBuum ero xeHom. Mx
cBaabba cocrosutach 12 okTsi0pst 1892 r.

Yepes Tpu roga mnocie cBaabdObl yeta [ Mab0epTOB IO-
kupaer Kenurcoepr u mnepeesxaer B ['eTTuHreH, rie Ha-
XOJIMTCSl M3BECTHBI Bcell HaydyHoll I'epmaHUM yHUBEp-
CUTET, CBSITO XpaHUTCSl HaydHasi Tpaauuus Kapia @pua-
puxa I'aycca.

Kak mbl 3HaeM, ['aycc ObLT TepBbIM MaTeMaTUKOM,
KOTOPOMY TMpHUIIJIa B TOJOBY MbIC]b, YTO OTPUIIAHUE €B-
KIUAOBA TIOCTYJIaTa O TapaJUIeIbHBIX TMPSIMbIX HE TIPU-
BOJIUT K TPOTUBOPEUMIO W, CJIEAOBATEIBbHO, BO3MOXHBI
HEEBKJIMIOBBI T€OMETPUU.

Xots nocie JlobaueBckoro u bosin GobIIMHCTBO Ma-
TEMATUKOB TPU3HAJIU BO3MOXHOCTb CTPOUTbH Ppa3IMYHbIE
HEEBKJIMIIOBbI TEOMETPUU, YaCTh U3 HUX TaK U HE CMOIJIU
MOHATH TOTO, YTO Apyrue akcuoMbl EBKIMIa Takxke SIBIsI-
I0TCSI B UBBECTHOM CMBICJIE TTIPOU3BOJIBHBIMU TTPETIOIOXKE-
HUsIMU. I Bce XXe pocyio YMCIO YUYEHBIX, PELIMBIIMXCS Ha
9KCIEPUMEHT ¢ MaTeMaTuKoi. OMH U3 HUX  HEMELKHUIA
MatemaTk Mopuir ITamr (1843 1930), oTkazaBiimch OT Iyp-
HOW TPUBBIYKM K HADISIIHOCTH, TIOMBITAICS CBECTU T€O-
METPUIO K YIPaXKHEHUSIM B JIOTMYECKOM CHHTaKCHUCE, a
JPYTroi UTAJIbsIHCKUI MaTeMaTukK /[Ixy3erme Ileano
(1858 1932), nepeBen padoty Ilaia Ha M300peTeHHBI UM
SI3bIK CUMBOJIMYECKOM JIOTMKM, 3aHSIBILIMCH MCYUCIEHUEM
COOTHOILIEHUI MEXITY JIOTUYECKUMU TEPEMEHHBIMMU.

He ocrtascst B cTopoHe OT HOBBIX BESIHMIA B MaTeMa-
TuKe U I'MiboepT, OOBSICHSIBILMIA CBOMM CTYACHTAM U KOJ-
Jileram, 4YTo mpsiMasi, ToyKa U TJIOCKOCTb, KaK MX OIpe/e-
Jsi1 EBKIMA, HE MMEIOT XKECTKO 3aKPEMJIEHHOro 32 HUMM
cMmbicia. bosiee Toro, cBoil cTporumii MaTemMaTUYeCKUI
CMBICJI OHU TIOJYYalOoT TOJbKO B CBS3M C TEMU aKCHOMa-
MM, KOTOpbIE JUISI HUX BBIOMPAIOTCSI.
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Taxum obpazom, I'MIbLOEPT JOBOAUT BO33PEHUS B IyXe
IMama u IleaHo mo ux joruyeckoro 3aBepiueHus1. OH 6e3-
OOSI3HEHHO YTBEPXKIAET, YTO JIaXKe Ha3BaHUsI OCHOBHBIX I1O-
HSATUM MaTeMaTUYECKOW TEOpUU MOTYT OBITh BBIOpaHBI
MMPOU3BOJIBHO. DTY MBICIbL OH OCTPOYMHO C(hOpMyJIHpOBaI
CBOMM JIpy3bsIM Ha Bok3aie B bepmune: «Cruemyer mo-
OUTbCSI TOro, YTOOBI C PaBHBIM YCIIEXOM MOXHO ObLIO
TOBOPUTH BMECTO TOYEK, MPSIMBIX U TIJIOCKOCTEN O CTOJNAaXx,
CTYJIbSIX U MUBHBIX KpyXkKax». Yto ['mnndepT umen B Bumsy?

Ecmu 3aMeHUTD ClloBa «TOUKa», «IIpsiMasi» U «TUIOCKOCTH»
CJIIOBaMHM «CTOJI», «CTYJI» U «IIMBHasl KPYXKKa», B TEOMETPUU
KaK a0CTPaKTHO-TCOPETUYCCKON HayKe HUYErO He M3Me-
HUTCSI, 10O, HE3aBUCUMO OT Ha3BaHWUil, MbI OylIeM UMETh
JIEJIO ¢ aOCTPaKTHBIMU OOBEKTAMHU, JJISI KOTOPBIX CIIPaBE/I-
JIUBBI COOTHOILICHMSI, BhIpaskaeMble aKCOMaMHU.

[TomoGHBIe HOBaTOpPCKME MACHU CYILLIECTBEHHO 3aTparu-
BaJIl OCHOBY OCHOB MaT€MaTHKU, paAvKaJlbHO MEHSIST BO3-
3peHUsI Ha TIPUPOAY MaTeMaTUYECKNX OOBEKTOB, KOTOPBIC
JIOJITOE BPEMST aCCOLIMUPOBAIMCH C BEJIMYMHAMU U T€O-
MeTpuyYecKUMHU (urypamu. MaTeMaTUK BTOPOI TTOJIOBU-
Hbl XIX B. HAUMHAIOT COIVIALLIATLCS C TeM, UYTO B cepe ux
HayKM BITOJIHE TIPaBOMEPHO paccyXIaThb 00 OOBeKTaxX, He
MMEIOIINX HUKAKOI HarMSIIHON MHTeprnpeTalu. Beipaxkas
5T HACTPOCHUs, BepHee, orepexas ux, Jxx. Byrnb mucan
emie B 1854 r.. «B mpupode MaTeMaTMKU HE 3aJoXKeHa
HeoOXOIUMOCTb 3aHUMAThCS UICIMU YKCIa U BEJIMYUHbBI».

HoBble B3mms1mpl Ha 0OBEKTHI MAaTEMATUKI CIIOCOOCTBO-
BaJIl IIMPOKOMY MPUMEHEHUIO B HE aKCMOMATHYECKOTO
MeTona, a BMECTE ¢ HUM ¥ CUMBOJIMYECKOI JIOTUKU. 3a-
Jadqy MaTeMaTUKU MHOTME HAaYMHAIM BUICTH B TOM, YTOOBI
co3aTh y4eHHEe OO0 OTHOLICHMSIX MEXIy aO0CTpaKTHBIMU
00BEKTAMH, O KOTOPBIX HUYETO HE M3BECTHO, KPOME OIH-
CBIBAIOIINX VX HEKOTOPBIX CBOICTB, aKCHOMATHUYECKH TT0JIa-
raeéMbIX B OCHOBAaHHME TCOPHUMU.

B I'ertuHreHe ObLiM ony0aMKOBaHbLI 3HAMEHUTHIE JIEK-
muu I'mibbepra mod HazBaHUeM «OCHOBaHUSI T€OMETPUI».
B s1tux jexkumsax ObL1 SICHO HaMeYeH MOAXO[ K KIIOYEBBbIM
mpobjieMaM MaTeMaTUKH, TTOMyYMBIINIT Ha3BaHUE Memamd-
memamuku (OyKBaJIbHO: 3a npedeaamil MamemMamuxu).

94



MertamaTemaTuKa  3TO CBOeOOpa3Hasi ceepxmamema-
muka, TIIABHOU 3amadyell KOTOPOM SBJSIETCS AOKa3aTellb-
CTBO HENPOTUBOPEUUBOCTU (HOPMAIM30BAHHBIX TEOPUIA,
paccMaTpuBaeMbIX Kak Obl M3BHE, KaK Obl CBEpXY, C BbI-
COTBI TOJIETa JIOTUKO-MaTeMaTU4eckKo MbIciu. EcTecTBeH-
HO TPEINOJIOXNUTh, YTO €€ METOIbI TOKHbI ObITh B U3-
BECTHOM CMBbIC/IE CBEepX(OpMaTM30BaHHBIMU, CBEPXKECT-
KUMU JUISI TIPOHUKHOBEHUSI B TPaHUT (HOpMaM30BaH-
HBIX TEOPUIU.

Ho Bot 6bUIO J0Ka3aHO, 4TO mpouecc (opmaau3aluu
OECKOHEUYEH, YTO MeTaMaTeMaTUKa  OTO €llle HE BbIC-
1Iasi MHCTaHLMS Ui OLIEHKU (OPMaIM30BaHHBIX TEO-
puii. KakoB >Xe BBIXOJ M3 CO3[aBIICHCS CUTYyalluu?

Boixon mpemnoxun accucteHT I'unnbepTa, TanaHTIN-
Bblii Mosiofoit noruk I'epxapn I'eHuen (1909 1945), ko-
TOPBIIA HAallleJl COOTBETCTBYIOIIUN WHCTPYMEHT JUISI Me-
TaMaTEMaTUKU. DTUM WHCTPYMEHTOM OKa3ajlachb TaK Ha-
3bIBaeMasi mamemamuyeckas unoykuusa. C ee TOMOIIbIO
ObUla ocyllecTBIeHa MeuTa [ uinpbepra  1OKa3aTeabCTBO
HEMPOTUBOPEYNBOCTH apupMeTUKU. OIHAKO TPEITOXKEH-
HOE JTOKa3aTeJIbCTBO CYIIIECTBEHHO CHUXKaJO TPeOOBaHUS,
TEpBOHAYAJIBHO TIpembsBisieMble [ MaboepToM K MeTama-
TeMaThKe. Bripouem, Bce 3TO MPOM30IILIO ropa3io Mo3aHee
TOro Mepuoja TBOPYECTBA, HAa KOTOPOM MbI OCTaAHOBM-
JIACD.

PaspabateiBasi MeTamaTeMaTHKy, | WILOepT HacTauBaa Ha
TOM, YTOOBI €ro CUCTeMa aKCHOM YIOBJIETBOPSIIA YXKE W3-
BECTHBIM HaM TpeOoBaHUsIM. aHHast cucreMa AOKHA ObITh,
BO-TIEPBBIX, MOJHOM, BO-BTOPHIX, HE3ABUCHMOM, B-TPETHIX, He-
MPOTHBOPEYUBOIA.

Ocoboe 3HaueHue I'mabOepT IHpuaaBal TpPeOOBAHUIO
HEMPOTUBOPEYMBOCTU aKCUOM, TaK KaK IMPU HOBOM ITOHM-
MaHUU MaTeMaTUYeCKOl TEOPUU KaK CHCTEMbI TEOPEM, BbI-
BOAUMBIX JEMYKTMBHO M3 MHOXECTBAa IPOU3BOJILHO BBIO-
PaHHBIX aKCUOM, MOHSITUE HEMPOTMBOPEUYMBOCTU TEOPUU
ObUIO €OMHCTBEHHO 3((PeKTUBHON 3aMEHON WHTYMTHUBHO
OUYEBUIHBIX MATEMAaTUYECKUX MCTUH.

VYnuBurteneH u TpeBoxkeH Mup MateMatuku. He ycre-
JIU TPO3ByYaThb BEIIME CJOBa, MpeApeKaBlIMe OYpHbII
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pacuBeT MaTeMaTUYECKOM JIOTUKHU, a
YK€ Hayalu CryluaTbCsl T'PO30BbIE
TY4M HaJ TOJJOBaMU MaTeMaTUKOB U
JorukoB. [oueHT [eTTMHreHckoro
yHuUBepcuteta IOpHcT lLlepmeno
(1871 1953), KOTOpPOro BBICOKO 1Ie-
HuM [unebept 1 MMHKOBCKUI 1
KOTOPBIN TpennoyuTan BUCKU JO-
0oli KomIaHuM, yKazan ['miandepty
Ha JOCaIHBIA TMapagoKC B TEOPUU
MHOXECTB. AHAJIOTMYHBIM 00pa3oM
MOCTYITUJI MOJIOIOM aHIJIMUCKUM JIO-
ruk u ¢uiaocodp beprpan Paccen
(1872 1970), ykazaBimit Ha 9TOT Xe MapaJoKC TaJlaHTIV-
BoMy HeMmelikoMy Matematuky ['otnody @Dpere (1848 1925)
B TOT caMblii MOMEHT, Koraa Ppere roTOBUJICS TMOCIATh B
rnevyaTb CBOW TPYH MO OCHOBAHUSIM apu(PMETHKH.

Jloruku oOBIYHO TOBOPSIT: TaHHAasl TEOPUSI CONEPXKUT
AHTUHOMMUIO, WJIM TIapaJoKC, €CcliM B Hell ToKa3yeMbl JBa
MPOTUBOPEYAILIUX APYT IPYTy BbIpakKE€HMS. A UTO Xe Ma-
TeMaTUKU?

VBB, JMIIb HEMHOTHE U3 HUX ObLIM 00ECTTOKOEHBI
BO3HMKHOBEHMEM aHTUHOMUIA, MMEIOIIMX TO WJIU WHOE
OTHOIIIEHNE K HX TEOPETUKO-MHOXECTBEHHBIM Ipe-
cTaBjieHUsIM. bosibliast yacTh cuMTaia, YTo aHTUHOMUU
910 unocodckre PoKychl, a UX SKBUBAJICHT, MapaaoK-
Cbl, DOTO TO, YTO OTHOCHUTCSI K JIMHTBUCTHKE, a He K
MaTeMaThKe, TIe MMEIOT JeJ0 C TPYAHOCTSIMU B (hopme
npotuBopeunii. OqHako BpeMsl MoKa3ajo, YTo MpoOJIeMbl
AHTUHOMUI HE TOJBKO SIBISIOTCS (UIOCOPCKUMM WU
JIMHTBUCTUYECKUMM, HO U MMEIOT camMoe MpPSIMOE OTHO-
IIEHNEe K MaTeMaTHKe.

Crnenyst aHrmiickomy MateMaTuky U Jioruky @. I1. Pam-
ceto (1903 1930), ubsg mpexaeBpeMeHHasl CMEPTb SIBU-
Jlach TSDKENION yTpaToil ISl HayKu, YYeHbIe-TCOPETUKU
pa3InyaroT JIOTMYEeCKUe U CeMaHTUUYECKHEe (CMBICIOBBIE)
aHTMHOMUM. K JIormyeckuM aHTUHOMUSIM OTHOCHUTCS
MU3BecTHasi aHTUHOMMST Paccena, cyTh KOTOpOi COCTOUT B
CJICYIOIIIEM.
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151 HEKOTOPOro MPOU3BOJBHOTO MHOXKECTBA YMECT-
HO BBISICHUTD, SIBJISIETCSI OHO CBOMM COOCTBEHHBIM 3Jie-
MEHTOM WM HeT. Ham, ckaxeMm, sICHO, YTO MHOXECTBO
TUIAHET He sIBjsieTcsl OoJibloi TiaHetoi. CiemoBaTeib-
HO, MHOXECTBO IJIAaHET HE €CTb COOCTBEHHBIII 2JIEMEHT.
Ho MHOXecTBO MOXET COCTOSITb M3 OIHOIO BJIEMEHTA.
Takoe MHOXECTBO SIBJIIETCSI COOCTBEHHBIM 2JIEMEHTOM.
OueBUIHO, COOCTBEHHBIM MHOXKECTBOM JOJIKHO SIBJISITh-
Ccsl U MHOXECTBO BCEX MHOXKECTB.

[IpoBepuM 21O yTBEepXkIeHHE, 0003HAUUB MHOXECTBO
BceX MHOXecTB Oojblioil 0ykBoit M. Eciu M ectb aiie-
MEHT M (37eMeHT caMoro ce0s1), TO OHO TMPUHAIICKUT
MHOXKECTBY BCEX MHOXECTB, HE SIBJISIIOLIMXCSI COOCTBEH-
HbIMU 37ieMeHTaMu. CrenoBateibHO, M He ecTb COOCTBEH-
Hbl ayeMeHT. C Apyroil CTOpoHbl, ecii M He ecTb co0-
CTBEHHBII 2JIeMEHT M, OHO He MPUHAUICXKUT MHOXECTBY
BCEX MHOXECTB, HE SIBJISTIOIIMXCSI COOCTBEHHBIMU 2JIEMEH-
Tamu. CrnenoBaTenbHO, M sBisieTCS COOCTBEHHBIM dJie-
MeHToM. Ternepb MOXHO KOHCTaTMpoBaTbh: M ecTb dJie-
MEHT M B TOM M TOJbKO B TOM ciydae, Korma M He
ecTb aaeMeHT M. IlpousutocTpupyeM 3TO TPOTUBOpEUNE
Ha CcJIeAyIolleM MpuMepe.

HonycTuM, 4TO XKMBET B KaKOW-TO JEpeBHE TPYIO-
JMMOOMBBIN IIMPIOJIBHUK, KOTOPBI OpeeT TOJbKO TeX Jie-
HUBBIX XUTEJNEH IepeBHU, KOTOpble HE OperoTcsl camu.
Ecin Mbl 0003HauuMm ero OyKBOI x U OyIdeM paccyx-
JaThb Y€ M3BECTHBIM O0pa3oM, TO MpHUIEM K 3aKioye-
HMIO: X OpeeT X B TOM U TOJIbKO B TOM cCllyyae, Korja X
He OpeeT X.

KoHeuHo, BbeIMBBIN YUTaTeb cpa3y YKaKeT Ha Co-
BEpILIEHHO JypallKoe YyCIOBHUE, KOTOPOMY JOJDKEH, IO
MPEANOIOXKEHNIO, YIOBJIETBOPSTh HAIl MydYalolIuiics
duocopckuM BOIIPOCOM LMPIOJBHUK (OpUTH U caMoO-
ro cebs?). Oto ycinoBue (KM3HEHHAsl CUTYyalllsl) OKa3bl-
BaeTcsl BHYTPEHHE MPOTUBOPEUMBBIM, a CJIEIOBaTEIbHO,
HEBBITTOJTHUMBIM. UTOOBI M30eXaTh MPOTUBOPEUMSI, TIPEI-
Jaraercsi 100aBUTh BCETO JIMIIb HECKOJBKO CJIOB K OIM-
CaHMWIO CUTyallMd, a MMEHHO: IMPIOJBHUK OpeeT Bcex
JKUTeNIel IepeBHU, HE cuMTasl cedsl camoro.
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K coxaneHuio, B TeopeTUUECKOM
HayKe Bce OOCTOMT He TaK IpOCTO,
Kak B cllyyae C JI€PEBEHCKUM IIM-
PIOJILHUKOM, YTO MOTYEPKHYJIM CBO-
MM napagokcamu Ilepmeno u Pac-
cen. [losTomy HeoO6XomuM HEKOTO-
pblii OTXOA OT TPAAUIIMOHHBIX CITO-
CcOOOB JIOTUUECKUX PACCYKICHUIA.

\ Ecmu yX Tak HEoOOXOOUM OTXO.
OT TpaaulMii, TO § MpeIaral ole-
HUTb BO3MOXKHOCTU MHBIX TPaIUIINA,
B pa3BUTHE KOTOPBIX CBOW MO3UTUB-
Hblii BKiIan BHec Ppoank [lrymnToH

Pamceii.

Pomutenssmu Hamero ®posuka I[lnymnToHa ObLIM
Aptyp Cronnu Pamceit u1 ArHec Mapu BuicoH. Aptyp
Pamceir sBasiicst npesugeHToM KeMOpUIKCKOro KoJIed-
»)ka MarnajgeH ¥ OIHOBPEMEHHO IMpernojaaBaTesieM MaTe-
MaTHKU B 3TOM Xe KOJUIe/KeE.

CaMbIM cTapIIuM M3 4YeTbipeX NeTeil (IByX OpaTheB
1 OBYX cecTep) ceMeiictBa PamceeB Obut ®@psHK. Ero
Opaty Malikily cyxXaeHO ObLJIO CTaThb apXUEIMCKOIIOM J0-
cTocllaBHOTrO aHmMiickoro ropoga KeHrtepbepu, rae B
cTapbie J1OOpble BpeMeHa XMBal-noxuBan AHcelb KeH-
TepOepuiickuii (1033 1109), Bbiatoiuiicss 60rocioB u
SIPKUI TMPEeICTaBUTENIb CPEAHEBEKOBOM CXOJIAaCTUKHU, TPO-
CJIaBUBIIMIACS CBOMM JlOKa3aTelbCTBOM ObITUSI bora, a
TakXke TPOYMMU HE MEHee MHTEPECHBIMU BeEIllaMU.

B 1915 r. ®panHK noctynmut B BuHuecTepckuii Koyuiex,
OTKyJa Tepelle]l HabupaTbcsl yMmMa-pasyma B KeMOpPHI-
KCekuil TpUHUTH KOJUIEDK B HANIEXIE CTaTh BbIIAIOIIMMCS
MaTeMaTuKoM. VI OH BIIOJHE MOT CTaThb TAaKOBBIM, €CJIU
OBI, ecd OBl

ITocne nmonydeHus: Bbiciliero obpa3zoBaHusi Pamceil mo-
exa1 B BeHy Ha KopoTKoe Bpewmsi, a 3aTeM BEpHYJICS B
KeMOpumk, rae ero oxumanl BecbMa M BecbMa MPUST-
HbII croprpu3  u3bpaHue wieHoM KoposneBckoro Kem-
opumkckoro Kojutemka (1924). Oto, Mol yuTaTenb, CTOUT
OTMETUTh, TaK KaK JeJo KacaeTcsl Belld HEOOBIYHOM.
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®akmuecku Pamceil siBUIICSI BTOPbIM YeJIOBEKOM, M30paH-
HbIM B ToBapuiectBo KopojeBckoro kosiemaxa, He Oy-
Jy4u, TaK CKa3aTb, KOPOJIEBCKUM M30PaAaHHUKOM.

B 1925 r. Pamceil xxeHuicsi. OToT Opak MpUHEC eMy
JIByX ITOYEpEH.

B 1926 r. Pamcest Ha3HayalOT YHMBEPCHUTETCKUM
nperojasatesieM MaTemMaTuku. Heckosibko 1Mmo3xe OoH cTa-
HOBUTCS AUpPEeKTOpoM MaTemMaTHYeCKUX UCCIEIOBAaHUI B
KoponesckoMm Kosuiemxke.

Ero HaydHast kapbepa Oblla KOPOTKOH, HO sipKoii. Pam-
ceii ymep B Havaie 1930r. ot xearyxu. OgHako 3a TO
HEMPOJOJDKUTEbHOE BpeMsi, B TEUEHWE KOTOPOTo UM YM-
Tajuch Jiekimn B KemOpumke, oH MPOYHO YTBEPAUJICS
KaK TaJaHTJIWBBIA JieKTop. Ero jgekuuu mo ocHoBaM Ma-
TEeMaTUKA TPOW3BOIWIM CUJIbHOE BMEYaTIIECHWE Ha MO-
JIOABIX CTYICHTOB CBOEH 3amMeyaTeJbHOU SICHOCTBIO U
9HTY3Ma3MOM MOIJIMHHOTO ucKateass McTUHBIL.

B moBcenneBHOl km3Hu Pamceit ObL1 TMXUM, CITO-
KOWHBIM U CKPOMHBIM YEJIOBEKOM, HO KOTJa OH CMesUI-
cs, cMeX ero ObLI 3apa3uTesieH. TepnuMocTh K JIPYTUM U
MOCTOSTHHO XOpolllee HacTpoeHue Aenanu Pamces mymioit
mo6oit komnanuu. IlpaBoa, 6pata Maiikia KopoOui ate-
n3M @psHkKa, HO, KaK TOBOPUTCS, KaXJIOMy CBOE.

Pamceit 6bu1 10BOJIBHO BBICOK M Kperok. Hocun ouku
B CTAJIbHOW OITpaBe Mo MpUYMHE OJIM30PYKOCTH, YTO, BIIPO-
YeM, HEe MeEIIaJIo eMy OBbITb XOPOILIMM TEHHUCHBIM HUTPO-
KoM. JI100uT KIIacCUYECKYI0 MY3BIKY.

Xots1 Pamceit ObUT mperogaBaTeieM MaTeMaTUKU, HO
9TO HE MPEMSITCTBOBAJIO €My MHTEPECOBATLCI U JAPYTUMU
HayYHbIMU MpobJjieMaMu, BKJIIOYasi MpoOJeMbl 9KOHOMMU -
YyecKoil HayKu u (puiaocopuu.

Kak yenoBek u Kak MbIciuTeNb, Pamceit sBisicst He-
COMHEHHbBIM yKpaiueHrueM KemOpumka. bykBajlbHO ¢ Iep-
BbIX OHEH cBoero mnpeObiBaHus B KemOpumke oH ObLI
MPU3HaH €CclM HEe BCeMM, TO OoJbIIMHCTBOM. OKpyXaro-
IIUX TMOAKYNajJo B HEM HE TOJBKO YMEHUE TI'PaMOTHO,
KBAIM(DUIIMPOBAHHO M OPUTMHAJIbHO BBICKA3bIBATHCS IO
MHOTUMM a0CTpaKTHBIM MpeaMETaM, HO TaKXKe €ro MCKpPEeH-
HOCTb M HEMOCPEACTBEHHOCTb, CIYXXUBIIUE UCTOUHUKOM
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BIIOXHOBEHUSI [IJIs1 MapTHEPOB 110 HAYYHBIM JIHMCKYCCHUSIM
U TIO pelIeHUIO XUTEHCKUX MpobiemM. Ero BHyLIMTEb-
Hasl du3nyecKask KOMIUIEKIMSI BKYIE C OCTPbIM MHTEN-
JIEKTOM M HETOJIEJbHbIM, PaJlOCTHBIM CMEXOM IO3BOJISI-
JX JIETKO W HEMPUHYXICHHO BIMCBHIBATHCS B JIOOYIO
CUTyallMlO, a TakXke BbIXOIUTh B ILIYTJIMBOW ¢dopMe u3
MaJIONIPUSITHBIX CUTYallUil.

CBolo MepByIO U MaBHYIO paboTy «OCHOBBI MaTeMaTH-
kn» Pamceit uznan B 1925 r. B at0ii pabote oH cormaiai-
cs1 ¢ TpeboBaHueM Paccena u A. H. Vaiitxena (1861 1947),
U3JIOXKEHHbIM UMU B «Principia Mathematica», KacaTeabHoO-
ro TOro, YTo MaTeMaTuKa sIBJIsIeTCsl yacThbio Jioruku. Ilpasna,
Pamceli HecKoIbKO cMsryaeT JaHHOe TpeboBaHue. Bo-mep-
BbIX, OH TIPEUIOXKIII OMYCTUTh aKCUOMY CBOIMMOCTH (@HIJI.
reducibility). Bo-BTOpbIX, UM OBLIO MPEMIOKEHO YIIPOCTUTh
PpAacCeOBCKYI0 TEOPUIO TUIOB OTHOCUTEIBHO HEKOTOPBIX
CEMaHTUUYECKUX MapaJoKCOB KaK JIMHTBUCTHUYECKUX. Pam-
ceil cormamaincs ¢ peiieHrueM Paccena ymaiuth Koe-Kakue
JIOTUYECKKE TIapaJioKChl, BbITEKAIOIIE U3 TEOPUU MHOXECTB,
C 1IeJIbIO coXpaHeHHus caMoil Teopun. OMHAKO ceMaHTUYeC-
KHe TapagoKChl TUMa «3TO €CThb JIOXb», TT0 MHEHHUIO Pam-
cesl, HyXIIaloTcsl B MHOM MHTEpIIpeTalliMi, HEe 3aBUCSIIEH OT
3HAUEHUsI CJIOBa «IOXb» B €CTECTBEHHBIX SI3bIKaX.

B 1926 r. Pamceit uzman «MaTteMaTUYECKYIO JOTUKY»,
B KOTOPOI TOJIEMU3UPOBAJI ¢ HOBOMOJIHBIMU ONITOHEHTA-
mu [uasbepra (JI. B. 4. bpaysp, I'. Beitnb), Ho BMecTe ¢
TeM KpUTHKOBal U caMoro ['mibOepra 3a ero M3JUIITHEe
MpUCTpacTie K MOJHON (opMaau3aim MaTeMaTUKH.

Bropasi BaxHag pabota Pamces «O mpobieme ¢op-
MaJIbHOI JIOTUKW» YMTajlach Ha 3aceqaHuu JIOHIOHCKOTO
Marematnueckoro O6iectBa 13 mekadbpst 1928 r. u 6buIa
onyomukoBaHa B 1930 r. B maHHO# paboTe wuccienoBa-
JIMCh METOMIBI TI0 ONpPEAeICHUIO XapaKTepa IMocjienoBaTe/b-
HOCTU JIOTUYEeCKUX (POPMYJT M CBSI3aHHBIE C 3TUM HEKO-
TOpbIEe TEOPEMbl KOMOMHATOPUKH, YTO B KOHEUHOM HMTOTE
MPUBEIO K TMOSIBICHUIO HOBOM 00JIacTM MaTeMaTHKM, Ha-
3BaHHOM MO MMEHU aBTopa meopus Pamceil. lanHast Teo-
pysl CTUMYJIMPOBaJIa MHTEHCUBHBIE MCCIIENOBaHUS B cepe
Teopuu rpadoB, a TAKXKe B IPyrux 00JACTSIX MaTeMaTHKH.
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OpHako HauOosiblllee 3HaueHue Teopusi Pamceit umeer
JUISI TaKOW TIEpCHEKTUBHOW OTpacid MaTeMaTUKM, Kak
KOMOMHATOpUKA.

Pamcero nmpuHauieXXuT monbITKa MOCTPOUTh MaTeMaTH -
YECKYyI0 TEOPUIO BEPOSITHOCTEN Ha 0a3e TMOHSTUS “acmiH-
Hotl eepbt (aHIIL. partial belief). Dta pabota, UMeOIIasT Baxk-
HOE SKOHOMHUYECKOE 3HauyeHME, MOSIBUJIACh Ha CBET IJIaB-
HbIM oOpasoM Iotomy, uto Pamceli ObUl OJIM3KUM APyrom
M3BeCTHOro aHmmiickoro skoHomucta JIx. M. KeiiHca
(1883 1946). Bnipouem, npyx0a npyxooit, Ho MctrHa mpe-
BBIlIE Bcero, a mocemy Pamcell Hepenko KpUTHUKOBaJ
KeiiHca, 1 TOT B pse ciydaeB BbIHYXJEH ObLI MpU3HA-
BaTh CIIPaBEIJIMBOCTb KPUTUKU B CBOM ajpec.

ITo Bonmpocam skoHomuku Pamceil Hamucan HECKoJb-
KO cTaTeil, Giarogapsi yeMy ObUI clelaH OIpeaeIeHHBIN
BKJIaJl B TEOPUIO HAJOTOOOJIOKEHUS WU MAaTEMAaTUYECKYIO
TEOPUI0 YKOHOMMUYECKON HAYKH.

3HauUTEIbHBIA U MOCTOSIHHBIN UHTepeC MposiBisul Pam-
ceii Kk ¢punocopun. MIM ObUIO HamMcaHO JOBOJIBHO MHOTO
paboT 1o Joruko-puaocodckoit 1 coOCTBEHHO duaocod-
ckoil Tematuke. [lo MHEHMIO HEKOTOPBIX YUYEHBIX, €CIIU
Obl He TIpexaeBpeMeHHasi cMepTb Pamces, To MUp umen
Obl omHOro M3 MHoroobGemamux duaocodos. K Tomy
Xe ero Kak Obl 3acioHsuia ¢durypa Jlrompura ButreH-
mwreitHa (1889 1951), TanaHTIMBOrO aBCTpUiicKoro ¢uio-
coda U JIoruKa, MPEACTABUTENSI TaK Ha3bIBAEMOW aHaaumu-
ueckoll @urocoghuu, ¢ XoropbiM Pamceli ObLT BecbMma ApY-
JKEH M KOTOPOMY OKa3aJl 3HAYUTENbHYIO MOMOIIb, BKIIIOYAsT
TMOMOIIb B TEPEBONIE HA AaHMIMNACKUAMN $SI3bIK BUTTEHIITEMN-
HoBcKoro «J/lornko-dunocodckoro tpakrata» (1922).

Marematuka, jorvka, ¢puaocodust U T. 1. U T. I1., OIHA-
KO 32 BCEMM OTHUMHU YEPTOBCKM aOCTPAKTHBIMM HayKaMu
CTOSIT XXMBbBIE JIIO/IM, KOTOpbIe, pardon, MyKaroT, CMOPKAIOT-
csl, MKAIOT, XpaIlsIT MO HOYaM U BMECTE C TEM CITOCOOCTBY-
IOT MHTEJUIEKTYaJIbHOMY TPOrpeccy YeIOBEeUeCTBa.

A Temepb IMOroBOpMM O Bellax 0oJiee MHTEPECHBIX
HE TOKMO IS JIIOOUTENEH U3SIIIHOM CIIOBECHOCTU, TMPE-
noyuTarommx ¢puiaocodcTBoBaTb 0 MaTeMaTUKE U JIOTH-
K€ «BBICOKUM IITHJIEM».
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HTtak, 6epeM MHOroy4yeHoro ObIKa 3a €ro reoMeTpu-
YEeCKM KpyThle pora.

ITo cnoBam I'mnbbeprta, mapagokc Paccena mpoussen
B MaTeMaTuke 3¢p¢deKT mojHoi KaTactpodbl. OmuH 3a
JPYTUM BbIIaOLIMECs] CHEUUaIUCTbl B 00JACTH TEOpUU
MHOXeCTB Opocaiu cBoM uccienoBaHusl. HaBucia yrpo-
3a Hall NEeAYKTUBHBIMM METOAaMM, TaK KakK sIBHO Opoca-
JIOCh B Ila3a, YTO MOAOOHbBIE MapagoKChl BOZHUKIIM KakK
CJIE[ICTBUE TIOCTOSIHHO MCIOJb3yeMbIX B MaTeMaTHKe
JeTYKTUBHBIX METOMOB. 3alllUTHUKOB KaHTOPOBCKOW KOH-
LIEMIMU HaYaJkd OOBUHSTH B TOM, YTO OHM HE MOHUMa-
0T IPUPOIbl MATEMATUKA U HEOOOCHOBAHHO IMEPEHOCST
Ha cdepy OECKOHEUHOTo METO/bl pacCyX/IeHUii, BEpHbIC
JIMIIIb TTPUMEHUTETBHO K O0JIACTU KOHEYHOTO.

T'unebept ObLI yOEXKAEH, YTO CYLIECTBYET CIIOCOO U3-
0aBUTBCS OT MapagoKCOB, HE KEPTBYSI CIUIIKOM MHOTHM.
B cBasu ¢ atum oH, Kak u Apyr uHcnekropa Kpeiira,
MpeIaraeT, YTodbl caMO J10Ka3aTeJbCTBO CTalO OOBEK-
TOM JIOTUKO-MaTeMaTU4YecKoro uccienoBaHus. Tak Oblia
odopMIIeHa UIesT MemamameMamuKi, Ui meopuu 0okasa-
meascma.

VYyeHblii HamepeBaJicsl OCYIIECTBUTh CBOIO IPOrpam-
My B ABa oTama. Ha mepBoM 3Tarme Bcsi MaTeMaThKa JTOJI-
JKHa OBbITh (popMaM30BaHa, T. €. HaJ0 MOCTPOUTh HEKOTO-
pyio GopMalbHYIO CHCTEMY, U3 aKCMOM KOTOpPOUl ¢ Tlo-
MOILIbIO YETKO OIpEeeJeHHbIX MpaBUJI BbIBOAA MOXKHO
ObLTO ObI BBIBECTM IO KpailHel Mepe OCHOBBI MaTeMa-
TuKU. Takasg cucrema JOJDKHA OBITh (popMaibHOI B TOM
CMBbICJIE, UYTO B HEH ClleAyeT yYUThIBaTb TOJbKO BUI U
MOPSIIOK CUMBOJIOB (MX CHMHTaKCHC), HO HUKaK He 3Ha-
YEeHHME ITUX CHUMBOJIOB (MX CEMAHTUKY).

Ha Bropom stane I'mibbepT cobupaics mokasath: IpU-
MEHEHHE TpaBUJ BbIBOJAA K aKCMOMaM HUKOIIa HE CMO-
JKET TIPUBECTH K MPOTUBOPEUMIO TP YCIOBUM, YTO JIOTH-
YECKHME pacCyXIeHUs OyayT HOCUTb HACTOJBKO DJIEMEH-
TapHbIN XapakKTep, YTOObI B MX MPaBWIBHOCTU HEJNb351 ObLIO
ycoMHUThCsl. C MOMOIIBIO TaKUX PAacCy:KIACHUI TODKHA
OBITh YCTAHOBJIEHA METaTeopeMa O HEBO3MOXKHOCTHU TTPOTH-
Bopeuusi, T. €. [ WiIb0epT mpeuiaraeT uccienoBaTh METOIbI
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MaTeMaTUYeCKUX 0Ka3aTeJIbCTB CPEACTBAMMU TEOPUU J10-
KazaTeslbcTB (MeTamaTeMaTuku). OH HacTauMBaeT Ha TOM,
YTOOBI B TEOPUHU J0KA3aTeIbCTB pa3pelajoch Mob30BaThCs
TOJIbKO (DUHUTHBIMU (KOHEUHBIMH) METOAaMU, KOTOpbIe
MO3BOJISIIOT U30eKaTh MPUMEHEHUST TTOHSATUSI aKTyaJIbHOM
6eckoHeyHocTH. HOBBIN Moaxon A0/KeH ObLT TakXkKe IMo-
3BOJIUTh M30€XaTh HCIIOJb30BaHUS aKTyaJlbHOU Oec-
KOHEUYHOCTU M B caMoil (popMyIMpOBKe MpPOOIeMbl JOKa-
3aTe/IbCTBA HEMPOTUBOPEUMBOCTH, TaK KaK B JIOOOW aH-
HOIl Teopuu HMeEeTcsl CYETHO-O0ECKOHEUHOE MHOXKECTBO
JIOKa3aTeJIbCTB, HO B YTBEPX/IEHUU O €€ HEeMpPOTUBOPEUN-
BOCTM TOBOPUTCS JIMILIb O TPOM3BOJIBHOM Tape aoKasa-
TEJIbCTB, & HE 000 BCEM MHOXECTBE JH0Ka3aTelIbCTB KaK O
3aBEpILIEHHOM OOBEKTE.

I'mnsbepTy Kazanoch MpaBOONOAOOHBIM, UTO MpodJieMa
HETPOTUBOPEUMBOCTH, chOpMyTMpoBaHHAas B (UHUTHBIX
TepMUHAaX, MOXET ObITb pellieHa (PMHUTHBIMU MeTodamu. K
COXaJICHUIO, YYEHBIN TaK M HE YTOUHWJ, KaKue K€ UMEHHO
METO/Ibl paccMaTpUBAJIMCh UM B KauyecTBe (DMHUTHBIX.

[IpemtoxxuB MpeBpaTUTh MaTEMaTUKY B (hOpMaT30BaH-
HYIO CHCTeMY, OOBEKTbI KOTOPOid BbIPAXKAIOTCS SI3bIKOM CHM-
BOJIMYECKOM JIOTMKM, OH YKa3bIBaJl, UTO 3T OOBEKTHI (Ma-
TeMaTUYeCKre TEeOpeMbl M WX J0Ka3aTeJbCTBA) JTOJDKHBI
OXBaTbIBaTb COBOKYITHOCTh BCEX TEOpeM NaHHON MaTema-
TUYecKoil Teopuu. HempoTtuBopeunBocTh Takoro ponaa ¢op-
MaJIbHO MaTeMaTU4ecKoll CHCTeMbl JTOJDKHa ObLla ycTa-
HaBJIMBATbCSl C MOMOILBIO (UHUTHBIX MeTomoB. [lom ¢u-
HUTHOCTBIO METONIOB OH MOHUMAaJI MPAKTUYHOCTb MCIOJb-
30BaHUSI U BO3MOXHOCTb 3(peKTUBHOro ux KoHTpois. Ho
rmojipasymMeBaTb ~ 9TO OIIHO, a IOJb30BATLCSI KOHKPETHbI-
MM (UHUTHBIMM METOJAMHU  BTO COBEPILIEHHO JpPYroe.

Hu I'visbepty, HU ero mocjaenoBatelisiM He yIaJIoCh BbI-
MOJTHUTh HAMEUEHHYIO TporpaMMmy BO BceM oObeme, MOO
OHU OIMOATNCh, TTPEyMEHbIIIasl TTyOUHY KpHu3uca, B KOTO-
pbIii BBEpINIM MaTeMaTUKy aHTMHOMUU. Teopembl I€mens,
13 KOTOPBIX BBITEKAET HEOCYIIECTBUMOCTb THUJIHOEPTOBCKOM
MpOorpaMMbl, pa30KIM BozJaraBiiiecsl Ha Hee Haaexabl. On-
HaKo B TIpOlLIeCCe pelIeHMsT 3To 3aJau ObUIO HAKOILIEHO
MHOTO 1IEHHOTO B cdepe TeOpeTUUECKOro MO3HAHUSI.
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Apryct 1914 r.  crpamHasg gata Havajga 1-ii mupo-
BOI BOWHBI.

I'unp6epT cunTan BOMHY OECCMBICICHHOM W aHTUTY-
MaHHOM, 0 YeM MNpsIMO U TPOMKO 3asiBiisl. Ero oTHole-
HUE K BOWMHE MPOSIBUJIOCh, B YaCTHOCTH, B OTKa3€ MOJIK-
caTb ACKJIapalyio TPyNIibl 3HAMEHUTBIX HEMEIKUX yye-
HBIX U JIedITeIell MCKycCTBa, B KOTOPOW TOBOPUJIOCH, UTO
aBTOPbI JeKJIapalMy TBEpAO MOMACPXKMBAIOT Kail3depa. DTo
ObUI MCKITIOUUTEIBHO CMEbI NOCTyIoK. Benb crpaHa Oblia
OXBayeHa ypa-naTpuOTU3MOM, U B HALIMOHAIMCTUYECKOM
yrape Kakoi-HuOyab Oroprep-naTpyuoT BIIOJHE MOT IpO-
JIOMUTH TOJIOBY MPEAaTest0 HAllMOHAJIbHBIX WHTEPECOB.

Boiina obopBaja HayuHble CBsSI3U. OTCYTCTBUE KOHTAK-
TOB C MHOCTPaHHBIMU YYEHBIMU OBbLJIO HEBBIHOCUMO JUISI
I'mns6epra. Hesagomro no BoiiHbl Paccen u Yaiitxen omyo-
JIMKOBAJIM CBOIO (PYyHIAMEHTAJIbHYIO paboTy MO OCHOBa-
HUSIM MaTeMaTuKu, U ['mapbepT Hamesuicsd Ha HEMOCpe-
CTBEHHbIE KOHTaKThl C 3aMHTEPECOBABIIMMU €0 aHTJIUI-
ckMMU yyeHbIMU. M BOT Tenepb BOilHa, U OH HE MOXET
npurigacuth Paccena B ['eTTuHreH.

OTtrpemMeB, 3aMOJIKIM MyLIKA. BoliHa 3akoHYMIach, U
EBpoma, Tskeno coris, mpuHsiiach pa3oupaTh pa3BaJdHbI
U MYUYUTEJIbHO MEIJIEHHO OTCTPauBaThCS.

B TspKenble mocneBoeHHbIE TOAbl HayYHast XXU3Hb ['ep-
MaHUU XOTSI U ObLIa B KaKOM-TO OOJIE3HEHHOM Ollere-
HEHUM, HO BCe XKe TSIHyJIach K cBeTy MICTWHBI, mocTeneH-
HO HAITOJIHSISI DHEPruei TbITIMBBIX MOJIOABIX JIIOIEH, K
KOTOpbIM OjaroBojua I'miaboeprT.

B 20-e rogpl I'unbbepT cHOBa BO3Bpallla€Tcsl K MBIC-
JI1 O TOM, YTO MaTeMaTHKa Morja Obl BOCCTAHOBUTH CBOWA
MOIIATHYBLIUICS aBTOPUTET Ha OCHOBE (opmaiu3aiuu
COOTBETCTBYIOIIUX YTBEPXKICHUIN U AOKa3aTeIbCTB, KOTO-
pble, Oymyuyn 3amycaHbl Ha SI3bIKE CUMBOJMYECKOM JIOTU-
KU, JTOJDKHBI PacCMaTpUBATLCSl B KAUECTBE HEMOCPEICTBEH-
HBbIX OOBEKTOB U3yYEHMUS.

OpHaxnabl Ha coOpaHuu B MIOHCTepe, ITOCBSIIEH-
HoM mamsaTu BeliepiuTpacca, BHecIiero 60JblIol BKIag
B MaTeMaTWMKy M B pa3pabOTKy CHCTEMBbI JOTMYECKOTO
000CHOBaHMSI MaTeMaTUYECKOro aHaimsa, [ misdepT permi
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BBICTYIIUTh C peublo «O GeckoHeYHOM». [leso B TOM, 4TO
aHanu3 Belleplurpacca U moHsTHE OECKOHEUHOCTH, (DU-
rypupoBaBiiiee B paboTax ero onmnoHeHTa KaHTtopa, Obuin
[JIABHBIMU OOBEKTaMU HamagoK CO CTOPOHBI MPOTUBHU-
KOB (popMaiuzMa.

B cBoem noknane I'mib0epT yKazan Ha TO, UTO CMBICIT
HCIOJIb3YEMOrO B MaTeMaTUKE TMOHSITUSI «0ECKOHEUHOCTh»
JI0 CUX TOp OKOH4YaTeJbHO He BblscHeH. [lo ero mHe-
HUIO, caMoe IIyOOKoe MPOHMKHOBEHHME B MPUPOLY Oec-
KOHEYHOro ObLJIO CBsI3aHO ¢ Teopuell MHoxecTB KaHTo-
pa, KoTopast uMeeT Oobliie (huIocohCKuii, YeM mMaTeMaTh-
yeckuii, xapakrep. MMeHHO B 3Toif Teopuu Hayajiu TO-
SIBJIITbCSI HEpas3pelliMMble TPAIUIIMOHHBIMM METOAaMU
MPOTUBOPEYMs, BbI3BaHHbBIE MCITOJb30BAaHUEM OIpe/eie-
HUI U AeTyKTUBHBIX MeTon0B. M BCE Xe, cuutaeT ['wib-
OepT, BbIXOI M3 TYMHMKa ecTb. MaTeMaTuka JOJDKHA CTaThb
HabopoM dopMya aByX BuaoB. IlepBrie ¢opmyibl H0J-
JKHbI HECTHM OCMBICJIEHHYIO MaTeMaTHUyecKylo MHbopMa-
1IMI0, TOTAAa KaK BTOpbIe HUYEro He MOJKHBI 0003HAYaTh,
KpOME TOro, YTO OHU TPEACTABISIOT cOOOI MIacaTbHYIO
CTPYKTYpy Teopuu. [Ipyu 3ToM HM B KOoeM ciiyyae Helb3sl
3a0bIBaTh O METOAEC KOHCTPYMPOBAHUSI MICAIBHON CTPYK-
TYpbl, KAKOBBIM SIBJISIETCSI TOKa3aTeJIbCTBO HEMPOTUBOpPE-
yuBocTU. Ho Kak Bce-Taku crpaBUThCS ¢ MPoOJIeMoid He-
MPOTUBOPEUMBOCTH ?

B pelienun stoii mpoGiaeMbl HEOOXOOUMO OIMMPAThCS
Ha MHTYUTUBHBIE U (PUHUTHBIE METOJbI, C MTOMOIIBIO KO-
TOPBIX JOOMBAIOTCS TO3UTHUBHBIX PE3YJLTATOB B BJIEMEH-
TapHOI Teopuu uucen. [IpoBepKoii ke Teopuu MOCITyKH-
Jla Obl €e CIIOCOOHOCTb pelllaTh CTapbie IPOOIECMEL.

«Hukro, 3asgBis1 ¢ BoomylleBieHUEM | UIbOepT,
HE M3TOHUT Hac U3 pasi, co3naHHoro st Hac KaHTopom».

«MartemaTyeckuii paii» MOKMHYTb TPYAHO U XaJKo, HO
B peaJIbHOI XM3HU Mbl MHOTO€ TMOKHWIaeM WM OCTaBJISIEM
B CWIy Pa3jMYHBIX MPUYUH U oOctositebeTB. B 1930 r.
['mnpbepTy MOMKHO OBUIO MCIOTHUTBCS 68 Jer, oduim-
aJTbHBIM BO3pacT OTCTaBKU Mpodeccopa. ['opoackoii coBeT
Kenurcbepra pemmia npucBouTb €My MOYETHOE IpaxkaaH-
CTBO. DTa IIepeMOHMsI ObLla MpUypoYeHa K OCEHU TOTO
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e rona, korna B Kenurcoepre nom-
XKEeH ObUI cocTosdThesl cbhesn Ooiie-
CTBa FEPMAHCKUX YYEHBIX U Bpayeil.

B cBoeli TopxXecTBEHHOI peuyu
Mepe KATEISIMA U TocTsIMu KeHur-
coepra I'mab0epT BOOAYIIEBICHHO
ckazai: «CpelncTBo, KOTOpoe MOMO-
raeT CriaXuBaTb pa3inuve MEXITY
Teopuel U MPaKTUKON, MEXIY MBIIII-
JIEHUEM U SKCIEPUMEHTOM, €CTb Ma-
TEMaTUKa».

Korma I'unbbepT B TOpxKecTBEH-
HOW peuM, MCIOJTHEHHOW ONTHMU3Ma, MPEBO3HOCUIT HEUC-
yeprnaeMble BO3MOXXHOCTH MaTeMaTWKH, CBOIO paboTy 3a-
KaHYMBaJI ABAAUATUITSITUICTHUI CIIEIUAJMCT N0 MaTeMa-
mnueckor Jornke Kyprt I'énens. B Hosope 1930 r. sta
pabota, nonapeiBaBliias onTuMu3M ['1ib0epTa, ObUla roToBa
U1t TIyovKaiyu. YToObl MOHATH BeCh YxKacHbIM st [ Wiib-
OepTa CMbICI BTOM IYOJMKALMU, HEOOXOAUMO HMETb B
BUIY CJEIyIOLIEE.

B konme 20-x rr. I'masbepr moGaBui K mpodieme
HEMPOTUBOPEYMBOCTU HOBYIO TIpOOJIEMy  MpoOsieMy MoJI-
HOTBI (hOpMasIbHOI cucTeMbl. BbI3BaHO 3TO OBLIO TeM, UTO
TOMBITKM HEKOTOPBIX YYEHBIX J1OKa3aThb HEMPOTUBOPEYM-
BOCTb B Ka4eCTBE MCXOAHOIO MPUHIMIA MaTEMaTUYECKOTO
MBIIIUIEHUSI TIOTPEOOBaM CYIIECTBEHHOTO OrpaHUYEHUS
dopmasbHOl cucTteMbl. [ MIBOEPT C 3TUM HE COIVIACHUIICS.
Bot noueMy oH ObLT «cjlerka paccepKeH», KOTrJaa YCIbILal
0 pabore ['€menst, KOTopbliA cOo Bcell JIOTMKO-MaTeMaTuJec-
KOI CTPOroCThIO JTIOKA3bIBAI MPUHLIUIUAIBHYIO HEMOIHOTY
(opmamuzoBaHHoOl Teopun uucen. [Ipu aTOM mOKa3biBa-
Jlachb TeopeMa, U3 KOTOPOM OIHO3HAYHO CJIEIOBAJIO, YTO HE
CYLIECTBYET (DMHUTHOIO JI0Ka3aTeJIbCTBA HEMPOTUBOPEUM-
BOCTH (pOpMaJIbHOM CHUCTEMBI, JOCTATOYHO IMOJTHOM, YTOOBI
¢opmanmnzoBath Bce (PUHUTHBIE paccyKAcHUs. TeM caMbIM
CBOIWINCH Ha HeT Bce ycusms [wibdepra MaTeMaTU4yecKu
JIOKa3aTh HEMPOTUBOPEYMBOCTh (POPMAJILHOM CHUCTEMBI.

Ilo BocnmomuHaHusIM apy3eil I'minbepra, cHayala OH
ObLT paccep>KeH, HO 3aTeM, MPOIJIOTUB OOUTY, MOMbITAJICS
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HallTU KOHCTPYKTUBHBIN Mmoaxon K npobdieme. K Tomy xe,
KakK HU CTpaHHO, caM [ €meib 4yBCTBOBaJ, YTO €ro paborta
HE MPOTUBOPEeUYnT «hopmaaMy» ['misdepra. JleicTBuTenb-
HO, BCKOpPE CTaJlo SICHO, YTO CJIEAYET He OTKa3bIBaThCsl OT
MepBOHavYaJIbHOM TporpamMmbl ['miabbepTa, Giaromapsi Ko-
TOpPOH TJIONOTBOPHO pa3BUBAIach TEOPUSI JOKA3aTeNIbCTRA,
a JIMIIIb HECKOJbKO OCIabuTh TpeOoBaHUs opMaIu3allii.
O10 MoHsUT U ['MinboepT, NpemoXUBIIUN 3aMEHUTH CBOIO
CXeMy TOJIHOM MHIYKIIMU Ha MpaBUJIO, Ha3BaHHOE MpPaHC-
Qunumnoil unoykuueil.

A tenepp o I'égene. Hamr matematudyeckuii reHUil po-
nuicst B 28 anpenst 1906 r. B yelickoM ropone bpHo, rie
TpoIIlJIa €ro IOHOCTb U TJIe OH OKOHUYMJI CPEIHIOIO ILKOJY.

B 1923 r. Kypt noctynaer B BeHckuil yHUBEPCUTET,
rJe MpPUHUMAET yyacThe B CEMHUHAape IO PYKOBOICTBOM
Mopuna Hlmuka (1882 1936), u3BecTHOro aBCTPUICKOTO
¢dusuka u dunocoda, oIHOro U3 OcHoBaTeeH 3HAMEHMU -
Toro BeHcKoro Kpyxka, CTaBIIEro LEHTPOM ABMXKEHUST Tak
Ha3bIBAEMOTO 102u4eck020 nosumususma. OT1oT Kpyxkok
BO3HMK Ha 0a3e ceMuHapa, opraHuM3oBaHHOro B 1922 r.
I[IImikoMm nipu Kadenpe ¢unocopun MHAYKTUBHBIX HayK
BeHckoro yHuBepcuTtera.

B 1929 r. TanaHTIMBBINA BBIMYCKHUK BeHckoro yHuBep-
CHTETa 3allHUIIAEeT TOKTOPCKYIO auccepTaiuio u ¢ 1930 r.
HaylHaeT 3aHUMAaTbCsl HayYHO-TIEIarornyecKom IesTeb-
HOCTBIO B CT€HaxX 3TOro Xe yHUBepcuTeTa. Yepes ron
I'€nenb myOonuMKyeT pesysibTaThbl CBOMX MCCJIEIOBaHUN B
BHJIE JOKa3aTeIbcTBa TeopeMbl HemonHOTHl («Uber formal
unentscheidbare Satze der Principia Mathematica und
verwandter Systeme»), U3 KOTOPOIO CIEAYyeT, YTO B JIIO-
0ol akCMOMaTUYeCKOll MaTeMaTU4YeCKOil cucTeMe MMe-
J0TCSI CYXIIEHMSI, KOTOpbIe HE MOTYT OBITh JOKa3aHbl WJIU
OIPOBEPTHYTHI B paMKaxX NaHHOW cHUCTeMbl. TeM caMbIM
Oblla TMOoNBEIeHa YepTa IO IOIMbITKAMU aKCMOMATHU3U-
poBaTh BCIO MaTeMaTMKy, BKJIOYasi MONBITKM Paccena
Vaiitxenga u I'mnsbepra. OgHako, 4TO OYEHb BaXKHO MMETh
B BHUIY, T'€IeeBCKasi TeopeMa He IIOKylllajach Ha caM
MPUHLIMIT WIM, JIydille cKa3aTb, MJel0 (opManu3ma, HO
MpU 3TOM YOEAUTEIbHO NEMOHCTpUpPOBaJia, UTO JH0Oast
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¢opMasibHasg cucTema AOJDKHa ObITh OoJiee BCECTOPOH-
Heil u Oosiee GoraToii, 4YeM 3TO MPEeaYyCMATPUBAJIOCh THJIb-
OepTOBCKOI MporpaMmoi dhopMaIn3alii MaTeMaTUKM.

B 1933 r. B 'epmaHuy npunuiM K BJIACTA HAILUCTBHI.
CHauana 3To He Tpou3Bedo Ha [€mens HuKakoro adg-
(hekTa, TOCKOJBKY OH MaJlo MHTEPECOBAJICS MOJUTUKON.
Opnako mnocie youiictBa IllnyMka HalMCTCKM HACTPOEH-
HbIM cTyaeHToM ['€agenb mpoOyauiics OT CBOEW aIlojiu-
TUYHOM CITSTYKM, UCTBITAB XXYTKOE€ HEPBHOE IOTPSICEHMUE.
A 3a HECKOJIbKO JIET A0 3TUX TParuyecKuMx cOOBITUH OH
noayyun u3 CIIA npuriaiieHue MpoyuTaTb Kypce JieK-
LI, KOTOpoe MpUHsUI, U yXe B 1934 r. Havan yuTaTh
Jekuuu B IIpuHcTOHE.

ITociie KpaTKoBpeMEHHOro IpeObiBaHUSI B AMeEpUKe
['€énenv BepHyiacs B Beny, rme B 1938 r. xeHusics Ha
Anenu Ilopkepr.

B 1940 I'énenb smurpupoBan B CoeauHeHHble LlTa-
Tl. C 1953 1. 1 10 caMoii cMEPTU OH YMCIWICS Mpodec-
copoM [IpuHCTOHCKOrO MHCTUTYTa TMEPCHEKTUBHBIX KC-
cinenoBanuii. Kpome toro, cocrosin wieHoM HanumoHasb-
Hoii Axkagemun HayK CIIA u AmMepukaHcKoro ¢uio-
cogekoro obuectsa. B 1974 r. ['€nenp monyyun 3a cBou
ucciaenoBanus HaunnonanbHyto Menmans Hayku.

Ero patora «Consistency of the axiom of choice and
of the generalized continuum-hypothesis with the axioms
of set theory» (1940) cumTaeTcsl KIIacCUKOIl COBpEeMEH-
HOW MaTeMaTHUKMU.

bpat I'énens, Pygonbd, 1oKTOp MEIULIMHEI, ITKMcal B
CBOMX BOCIIOMUHaHUSX, YTo KypT umMesn ouyeHb MHAWBU-
JlyaJIJbHOE M HEMOKOoJIEOMMOe MHeHue 000 BceM, a Mo-
9TOMY IepeyOeIUuTh €ro ObLIO MPAKTUYECKM HEBO3MOX-
Ho. K coxajeHuto, oH BCIO XH3Hb BEpWUJ, YTO BCErIa
MpaB HE TOJbKO B MaTeMaTUKe, HO Jaxke B MEIMIMHE, B
pe3yabTaTe 4ero ObLI OYE€Hb TPYAHBIM IMAlMEHTOM IS
nokTtopoB. Ilocie ceppbe3HOro KpoBOTEUEHMSI OT BO3HMK-
meid sg3Bbl KypT BClO OCTaBIIYIOCS >KM3Hb TPUACPKU-
BaJICSI YPE3BbIYAiHO CTPOrOW IMEThI, 3aCTaBUBIIEH €ro
U3PSIAHO MOXYAETh, YTO OTHIOJAb HE IILJIO Ha IMOJIb3Yy 3/70-
poBbio. K KOHIy XXKM3HU OH Hayaa yoexaaTh ceOs1 B TOM,
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YTO MHIA €ro TOJBKO OTpaBisieT U CTajl Bce OOJbliie
MOpUTb c€0s1 TOJIOAOM; TaK MPOJOJIKAIOCh 10 cCaMoi
CMEpTH.

Y kaxnoro cBou npuuyabl. Benvkue yyeHole  He po-
0OTBI, a JIIO/IM, Y KOTOPBIX €CTb CBOM CJa0OCTH, CBOM CTpaxu
U MHOTO JPyroro CBOEro, Kotopoe 6uorpadbl ¢ MypuTaH-
CKMM CTWJIEM MBbILIIEHUS HE YacTO BBICTABJISIIOT HAIokKas,
Ja0bl MoyJyaTh YMTATENs, HACTABJISISI €0 Ha IMyTh MCTUHHBIN.
Ho uto ectb nctunHa? I'me ee mocnenHsisi MHCTaHLMSA?

VBBI, 51 3TOro He 3HaK, a MOCEMY BO3Bpallaloch K
cutyauuu npeaBoeHHoit EBpornbl 30-x rr. XX cTojeTus.

IToka MaTemaTuku MUpHO criopwid, ['epMaHUsT OTHIONb
HE MMPHO MOrpyXxajachb B KOpUYHEBbIE cymepku. B 1933
I. mipe3uzieHT ctpadbl [layms doH [uHneHOypr (1847 1934),
3TOT CTapblii congadoH M Mapa3MaTuK, Ha3HAYWI AOJb-
da I'mmrepa (Hact. dam. uknerpydep, 1889 1945) kan-
wiepoM I'epmanuu. [Toutn cpasy ke 3a 9TUM YHUBEPCH-
TeTaM ObLJIO MpPUKa3aHO YBOJUTb M3 CBOMX IITATOB BCEX
eBpeeB. OT TaKOro BOMCTUHY CaTaHMHCKOTO MpHKa3a OYEeHb
noctpagana I1ukoja I'unbbepra. Crapblil y4eHbI ObLI
CTpalllHO OTrOpYeH, KOrjaa y3Hajl, YTO MHOTME U3 €ro JIpy-
3¢l M KoJler ObUIM BBIIIBBIPHYTHI 3a YHUBEPCUTETCKHE
CTCHBI.

Cynipyru ['uias0epThbl CTOJIb OTKPBITO BbIpaXkKal CBOE
HeMpUsITUEe HOBOTO peXuMa, YTo UX ApPY3bs HaAvyaJld ora-
caTbes 3a Oe3omacHOCTh ctapukoB. Ho cmycTs HekoTo-
poe BpeMs ['min0epThl, 3aMKHYBIINUCH B ce0sl, TIepecTain
LIOKMPOBaTh HAIIMCTOB CBOMMM SITOBUTBIMM PETUIMKAMMU.

Bropast MmupoBasi BoiiHa, JisI3rasi TyceHULIaMu halic-
TCKUX TaHKOB, CTaJbHOI JIABUHOM KaTuiach 1o EBporie.
Ha nonsx ganekoii Poccum pasbirpbiBajach cyab0a Bce-
ro MMpa, KOTOpoMy ObUIO HE 10 MeTaMaTeMaTUKU.

Crapenbkuit I'mab0epT THXO OOXKBaAJI CBOIO >XU3Hb B
I'errunrene. MHorma ero MoxXxHo ObUIO BCTPETUTh Ha Jia-
BOYKE OKOJIO yHUBepcuTeTa. OH IpyCTHO CMOTpEN B OTHY
TOYKY, OTKJIIOYACh OT BCEIO MUPCKOTO.

14 despansg 1943 r. ['mnapbepta He ctamo. OH CKOH-
yajcsl OT OCJIOXHEHWIA, BBI3BAHHBIX TEPEIOMOM PYKH.
Yepes nBa roga ymepia ero XeHa.
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Kak cioxunace cynpba JOrMKO-MaTeMaTUYEeCKOro Ha-
cJIeIisl BBIAAIOIIETOCS YYEHOro?

Hecmotpst Ha Tspkenblid yoap, HaHeceHHbIA ['€neneM mo
TWIBOEPTOBCKOM TporpamMe (GopMain3alii MaTeMaTUKU
W YCTAaHOBJICHUIO €€ HEMPOTUBOPEUYMBOCTUA C MOMOIIBIO a0-
COJIIOTHOT'O JI0KA3aTeJIbCTBA, BOIIPOC O HEMPOTUBOPEYMBOC-
TW MaTeMaTUKH, TTOMHATHIA [ MIbOepTOM, ChIrpai HEOLIEHH -
MyI0 POJib B MCTOPUM JIOTUKO-MAaTeMaTUYECKOW MBICIIH.
Mexy npouynM, Mo cjioBaM camoro ['€nensi, «ioka3atesib-
CTBa HEMPOTMBOPEYMBOCTM Ha OCHOBE MOIXOMSIIMX U 0O0-
Jiee CWJIbHBIX MaTeMaTHYeCKUX TMpeanochliok (Kak y I'eH-
LIEHa WJIM JIPYTUX) MPEICTaBIISIIOT MHTEpEeC M BEMyT K Upe3-
BbIYAliHO BaKHOMY IPOHUKHOBEHUIO B CTPYKTYpy TEOpUU
JIOKa3aTeJIbCTB B MaTEMATUKE».

bnaropapss I'manbepty Oblla co3gaHa HoBasl 00JACTb
Hayku  MeTamatemaTtuka. [IpaBna, oTnenbHble Mccaen0-
BaHUSI B TOM 00JacTW ObUIM M IO HEro, HO TOJBKO OH
TOJYYMJT HanboJiee OPUTUHAIBHBIE U TTO3UTUBHBIE PE3YJIb-
TaThl B TeOpUU JoKazaTelbcTB. IToaTomy I'mibbdepT 3aciy-
JKEHHO CYMTAETCsl OTLIOM MeTaMaTeMaTMKU KaK CaMOCTO-
STEJIbHOW HayKH.

Bce, yto Ham Hazo 3HaTh O CyTH TMJILOEPTOBCKOTO «hop-
MaJli3Ma», MOXHO TIepe/laTh CJIOBaMU €ro CTPOIITMBOIO U
TaJlaHTIMBoro yyeHuka I'epmana Beitna (1885 1955), nu-
caBliero npumepHo cienywouiee. Ecou EBkima nbrtancs
IlaTh OMUCATEJIbHOE OMNpeJeIeHUEe OCHOBHBIX MPO-
CTPaHCTBEHHBIX OOBEKTOB M COOTHOIIIEHUI, YYaCTBYIOLIUX
B €ro akcuoMax, To ['miapbepT pelmTebHO OTKa3ajucs OT
Takoro noaxona. [lo ero MHEHUIO, OCHOBHBIE TTOHSITUS T€O-
METPUM CONEPXKATCS B aKCMOMaX, KOTOPBIE SIBJISIIOTCSI He-
SIBHBIMA Y HETIOJHBIMU OMNPENCICHUSIMA STUX TOHSITUM.
Kpome Toro, EBkiMa cunTaj akCMOMbBI OYE€BUIHBIMU, OO
€ro MHTEPECOBAJIO peajibHOE MPOCTPAHCTBO (PU3NYECKOTO
MUpa, TOrJa Kak B JACAYKTUBHOM CHCTEME Fe€OMETpUM Oue-
BUIHOCTb aKCMOM COBEPUIEHHO HECYIIIECTBEHHA. AKCHO-
MBI CIIyXaT JIMIIIb CBOCOOPA3HBIMU HPeOnOA0NCeHUAMU, N3
KOTOPBIX BBIBOISITCSI T€ WJIM WHbBIE JOTMYECKNE CEICTBUS.

['mnp0epT cTpeMuicsl HE TPOCTO MOCTPOUTH TEOMETPUIO
Ha MOpoYHOM yHIAMEHTE, HO MCCIENOBaTh JIOTMUYECKYIO
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CTPYKTYpy TeoMeTpuyeckoro 3naHusi. OH ObUI TIEpBbIM, CY-
MEBILHUM TIEPETH Ha BTOT 0oJiee BHICOKMI, METATEOPETH -
Yyeckuil ypoBeHb. B3oOpaBIivch CTONb BBICOKO, CMEbIi
YUYEHBII CTOJIKHYJICSI C BOIPOCOM O HE3aBUCUMOCTM aK-
CHOM, O HEBBIBOIMMOCTU MX M3 JAHHOM CHCTEMbl aKCHOM.
C 5TUM BOIIPOCOM TECHO CBSI3aH BOIPOC O HEMPOTUBOpPE-
YMBOCTHU HAILIMX TEOPETUUECKUX YTBEPXKIEHUH, T. €. BOIPOC
O HE3aBMCUMOCTM  3TO BOIIPOC O JOKa3aTeJIbCTBE He-
BO3MOXXHOCTU BBIBOJIA OJHOTO YTBEPXKIEHMSI U3 JAPYIMX B
JNaHHOW cucTteMe yTtBepxkiaeHuit. Ilpu aTOoM mpenMeTom
HCCIICIOBAaHUSI CTAaHOBSATCS CaMU YTBEpXKIEHMSI, a HE Te
00BEKTBI, K KOTOPbIM OHU OTHOCcSTCS. OHaKO 3a Moaoo-
HBIII OTXOJ OT HEMOCPENCTBEHHO MaTeMaTUYECKUX OOBEK-
TOB TIPUXOAMUTCS OPOTO ILIaTUTh, TaK KaK MbI CBOIUM
BCE€ K BOIIPOCY HEMPOTMBOPEYMBOCTH akcuoM (apudme-
TUKH), KOTOPbIIA OCTaeTCsl OTKPBITBIM. AHAJIOTMYHO O0CTO-
ST Jiefla ¢ YTBEPXKICHUEM O IMOJHOTe, O3HayarolleM, 4To
Kaxgoe oOlliee yIBepxKIeHue 00 00BbeKTaX, Y4acCTBYIOIIMX
B aKCMOMax, MOXET ObITb BbIBeieHO U3 HUX. Ho Bompoc o
MoJiHOTe (hopMasii3Ma B TOM aOCOJIIOTHOM CMBIC/IE, KOTO-
pblii emy npugaBail I'uasbept, 661 cHAT I'€aeneM, ykazas-
LM CITOCO0 MOCTPOeHUsI apu(pMETUIESCKUX YTBEPXKICHUI,
HWCTUHHOCTh KOTOPBIX OYEBUIHA, HO OHM TeM HE MeHee He
BBIBOJISITCSI B paMKax hopMain3Ma. B pesysbrate rpaHUIIbI
TOro, YTO 3aCIy>KMBaJO Halllero TOBEpUsI C MHTYMTHUBHOM
TOYKM 3pEHUsI, BHOBb CTaJId Pa3MBITBIMU M HEONpeeeH-
HbMU. B 5TOM, 110 MHeHU10 Beitiss, cocTouT ocHOBHas IIpo-
Osiema, BoHOBaBILIas | unbOepra.

[TonprToxkuBast U AaBasi KpaTKyrO XapaKTepUCTUKY TWJIb-
OepToBCKOl TIporpamme opMair3alii, MOXHO CKa3aTb
TaK: JaHHas IMporpaMMa HalleJieHa Ha CIIaceHue OT Ipo-
TUBOPEUUiIl CBEPXKOHEUHBIX METOIOB, CBSI3aHHBIX C MC-
MOJIb30BAHUEM CBEPXKOHEUHBIX TMOHSTUI THUMA <«aKTyallb-
Hasl (3aBeplilieHHas1) OecKoHeYHOCTh». C 31Ol Heibio [mimb-
OepT pelmi cielaTh JOTMKY, TPUMEHSIEMYIO B MaTeMaTH-
Ke, OOBEKTOM JIOTUKO-MaTeMaTUUYECKUX MCCASIOBAaHUM.

Husko mokimoHumcs emy M moiiemM maiblie.

MTak, moctynaTel HEMPOTUBOPEUUBOCTU, HE3ABUCHUMO-
CTH, TTOJIHOTHI W... Pa3pelIdMOCTH I€TYKTUBHOW CHUCTEMBI
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SBJISIIOTCS 0a3lcoOM akcuoMaThdeckoro Meroga. Yro ka-
caeTcsl pa3pellIMMOCTH, TO Pa3pellMOil SIBJISIETCS TaKasl
CHCTeMa, B KOTOpPO MO OTHOIICHMIO K KaxXIOMy IIpa-
BUJIBHO TIOCTPOCHHOMY BBICKA3bIBAHUIO MOXHO 000-
CHOBaTh JMUOO BBIBOAUMOCTb 2TOrO BBICKA3BbIBAHUS U3
aKCHMOM CHCTEMbI, JU0OO ero HeBbIBOOAUMOCTbL. ['oBopsi
JIPYTUMU CJIOBaMH, MpobjieMa pa3pelIiMOCTH COCTOUT B
TOM, YTOOBI OMpPEACINTh, BOSMOXKHO JIM IUIsI JaHHOTO (hop-
MaJIM30BaHHOTO $I3bIKa BOOOPA3UTh HEKYI0 MeXaHMYeC-
KyI0 TIpolieoypy, KOTopas TMO3BOJsiIa Obl IJIs1 J1000ro
OTHOINICHUST U3 paccMaTpUBaeMoro (opmainima oIpee-
JIUTh, UICTUHHO 3TO OTHOIICHMWE WU HeT. JlaHHas Tpo-
Onema pelraema 1151 (pOpMaIM3MOB, COAEPXKAIIUX Mao
MepBOHAYaJIbHBIX 3HAKOB M aKCHOM, HO UIsl Oosee Oora-
TBIX CHUCTEM 3TO CleJIaTb HEBEPOSTHO TPYIHO, €CIU BO-
o011e BO3MOXHO. Bc€ B KOHEYHOM cueTe yHupaercsl B
Mpo0JIeMy HEMPOTUBOPEUMBOCTH.

Bumnblii amMmepukaHCKUT MaTeMaTUK, JIOTUK U (uiio-
cod Yumnapn Ban Opman Kyaitn (1908 2000) mepBbiM
Ha3Bajl OIepallio MCIOIb30BaHUS JIOTUYSCKUX MPaBUI
IJIST TIPOBEPKU JIOTUUYECKUX (OpMYIl paspeuieHuem gop-
myabt. CyTh pa3pellleHUsT JIOTHYECKON (DOPMYIIbI COCTOUT
B MCCIIEAOBAaHUU TOTO, TIPM KaKUX MOACTAHOBKAX UCMUHA
WIN 10XCb Ha MECTO TepeMEeHHBIX (opMylia IpeBpaliia-
eTcsl B UCTMHHOE WIJIM JIOKHOE BbICKa3biBaHUe. TeM ca-
MBIM TOJIy4aeTcsl OTBET Ha BOIPOC, SIBJISICTCS JIM JIOTH-
yeckast ¢hopMyia BbINOJHHMOM, T. €. TIEPEXOIUT JIM OHa
XOTsI OBl IPU OIHOM TOAOOpPE MOACTAHOBOK B MCTUHHOE
BBbICKa3bIBaHNE, U OOMIE3HAYMMON (ITEpEeXOAUT JIM OHA B
WCTUHHOE BBICKA3bIBAaHUE MPHU JIIOOBIX ITOACTAHOBKAX).

Kyaiin He ObUI IEpBOOTKpHIBATEIEM MPOLEAYP pas3-
peumMoctu. Ero 3acimyra mepen JOrMKoM 3aKiIrodacTcsl B
TOM, UTO IIPOOJIEMYy pa3pelIMMOCTA OH C(hOKYCHpOBal Ha
(dyHIaMEHT JIOrMYecKOil HayKM, KaKOBBIM SIBJISIETCSI JIO-
rMKa BbICKa3bIBaHMIi. JIornke BBbICKa3bIBAaHUI OyIET MO-
CBSIILIEH CJICAYIOIINIA pa3faei MaHHON KHUTH.

Kak yxe orMeuanaoch, CTpeMUTEIBbHBINI POCT IIOMY-
JIIPHOCTA aKCMOMATHUYECKOTO METOoIa BbI3BaH CBOOOION
B BBIOOpPE CIIOCOOOB OIpeAceHUs] MaTeMaTUUEeCKHX
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OOBEKTOB M OTHOIIECHUIT MEXITy HUMHU.
B sTOM cnydae ydeHBI-TeOpPETUK He
CKOBaH TPeOOBaHUSIMU SMITUPUYECKO-
ro U3ydeHUs] KaKux-1ubo usuyec-
Kux o0bekToB. OH caM BbIIYMbIBAET
OOBEKTbI, HO HE KaK CKa304HUK, a
MMEHHO KaK YYeHbII, HEYKOCHUTEIb-
HO OPUEHTHUPYIOIIMICS Ha TO, YTOOBI
€ro TEOPETHUYECKUE YTBEPXKICHUS
ObUIM XOTd OBl B Micajie BBIITOIHU-
MBI UISI KaKUX-JTM0O KOHKPETHBIX
00BEKTOB (MIeaJbHBIX WU peallb-
HbIX). B OoCHOBe Takux TeopeTHyec-
KUX YTBEpXIECHMI HaXOmSITCS TEPBUYHBIC YTBEPKICHUSI,
KOTOpbIe TeM WJIM MHBIM O0pa30oM yKa3bIBalOT Ha MHTEpe-
CYIOIIIE HAaC CBOMCTBA OOBEKTOB TEOPETUUYECKOIO KOHCT-
PYUPOBAaHMSI U TEM CaMbIM BBIACISTIOT UX M3 OECKOHEUHO-
ro yucja JOpYrMX BO3MOXKHBIX OOBEKTOB. DTU Oa3MCHBIC
YTBEPXKICHUSI, BBIICIISIONINE COBOKYITHOCTh OOBEKTOB, HO-
cAT Ha3BaHUe akcuom. Eciy st KaKoi-11m00 KOHKPETHOM
COBOKYITHOCTH OOBEKTOB HEKOTOpPbIC BBEACHHBIC HAMU aK-
CHOMBI OKa3bIBaIOTCSI MCTMHHBIMHU, TO MBI TOBOPUM, YTO
JaHHasI COBOKYITHOCTb OOBEKTOB ydoenemeopsien CUCTEME
STUX aKCUOM WJIM SIBJISIETCSl uUHmMepnpemauiiell TaHHON Cu-
CTEMBbI AKCHOM.

J7ns1 TpaKTUKM HAayYHOTO TTO3HAHUSI OCOOCHHO BaXKHO
B MICIIOJIb30BaHUM aKCMOMATUYECKOIO METoJa TO, YTo, Jie-
Jlasi JJOTUYECKUE BBIBOOBI M3 aKCMOM, MBI MOXEM ITOJY-
yaTh YTBEPXKICHUSI, HICTUHHBIC [UIS JIOOOH CHCTEMBI OOBEK-
TOB, YIOBJICTBOPSIIOIIEH JTaHHBIM aKCHOMAaM.

CoBepllIeHHO SICHO, UTO COOTBETCTBHE MEXIY aKCHO-
MaMM U TIpeAMeTaMU OOBEKTHMBHOI pPeaJlbHOCTU HUKOT-
Ja He MMeeT IpsiMoro xapakrtepa. Korma Xe craBUTCS
BOIIPOC O MTOJOOHOM COOTBETCTBMM, OTBEYasl Ha HErO, MbI
JIOJDKHBI TIOKUHYTh cdepy YMCTOro pa3ymMa U BBIMTH B
cdepy NpUKIAIHBIX 3HAHWI, YTOOBI HATIOJHUTHL KOHKPET-
HBIM colIepKaHUEeM Hallld aKCMOMATUYeCKUE MTOCTPOCHUSI.
Hampumep, MBI MOXeM TIOIBITATHECSI HATIOJHUTH (DU3MYEC-
KM colIepXaHHEeM aKCMOMbI reoMeTpuu EBKimmma wim
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JlobaueBckoro. Ho misi 3Toro HeoOXomMMoO yKa3aTb Ha
(puznyeckue peav, COOTBETCTBYIOIIUE, CKaXeM, TEPMU-
HaM <«TOYKa» WJIM <«IIpsiMasi», KOTOpbIe comepxKaTcsl B
akcromax. ToJlbKO mocjie 3TOro akCMoOMbl MOTYT MpeBpa-
TUTbCS B (DU3MYECKUE YTBEPXKIEHUS, KOTOPbIE MOXKHO
MOABEPTHYTb 3KCMEPUMEHTAIBHON MPOBEPKE.

IIpu paccmoTpeHUM OO0 CHUCTEMBI aKCMOM BO3-
HUKAIOT crienuduyecKre BOIPOChl, KOTOPbIE PEIIalOTCs
C Momoulplo MHTepnpeTanuu. K 4uciy 3TMX BOmpocoB
OTHOCHUTCSI BOIIPOC O HENPOTUBOPEUYMBOCTU CHUCTEMBI
akcuoMm. [losiBieHMEe HECOBMECTUMBIX YTBEPXKIECHUI, BbI-
BEIIEHHBIX HaMW W3 TPUHITOW CUCTEMBI aKCUOM,
CBUJETEJIBCTBYET O TOM, YTO Hallleil CUCTEME aKCHMOM He
MOXET YIOBJIETBOPSITh HUKaKasli cucTeMa 00beKTOB. UTo-
Obl OBITb TBEPAO YBEPEHHBIMU B HAJEXHOCTU BbIOpaH-
HOM CHUCTEMBI aKCHOM, B €€ HEIMpPOTHUBOPEYMBOCTH, MbI
JIOJDKHBI  BbIpaOOTaTh METOAbl TOYHOW WMHTEPIIpETALIUUA
JTAaHHOW CHCTEMBI.

Tak xe 1ey0 00CTOUT U C BOMPOCOM O HE3aBUCUMO-
CTM aKCHOM. AKCHOMa CUMTAeTCsl HE3aBUCUMOMW B JlaH-
HOI CHCTEME, €CJIM OHa HEBBIBOIMMA U3 OCTAJIbHBIX aK-
CHOM 3TOW CUCTEMBbI, HEe nyonupyeT ux. s mokasatesb-
CTBa HE3aBUCHUMOCTU KaKOW-TMOO aKCHMOMBI JOCTATOYHO
HalTU cHUCTEMY OOBEKTOB, KOTOpasl yIOBJIETBOpsUIa ObI
BCEM aKCHOMaM CHUCTEMBbI, KpOME HJaHHOW aKCHOMBI.
CrenoBaTesIbHO, YTOOBI CMEJIO TOJIb30BAThCSI CUCTEMOM
aKCMOM, HEOOXOAMMO MMETb Takue OOBEKTBbI, KOTOPbIC
MOTIYT CIIYXWUTb TOYHOWM MHTEPIIPETALIME 3TOU CUCTEMbI
aAKCHOM.

Otkyna O6epyTcsl METOAbl MHTEpHpETalluu aKCUuoM?

M cTOYHUKOM WHTEpHpeTallud Ha TEOPETUYECKOM
YPOBHE SIBJISIIOTCSI MaTeMaTUUYECKUE TTOHSITUSI U B TMeEp-
BYIO OYepellb MOHSTHUSI TEOPUU MHOXKECTB, OTpaXkKarollue
IJIaBHbIE TIPUHLUNBI MOCTPOEHUST MHOXecTB. K aTum
MPUHLMIIAM OTHOCSTCSI CJEAYIOIIeE:

1. Ecin jaHO MHOXECTBO OOBEKTOB, TO IOCPEACTBOM
TOYHO C(HOPMYIMPOBAHHOTO MPU3HAKA MOXHO BbIIE-
JINTH U3 HEro IMOAMHOXECTBO.
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2. Ecii umMeeTcst COBOKYITHOCTh MHOXKECTB, TO MOXKHO
MMOJIYYUTh HOBOE MHOXECTBO, OOBEIUHUB BCE DIIEMEH-
Tbl DTUX MHOXECTB.

3. 1151 KaxkIoro MHOXeCTBa MOXXHO o0pa3oBaThb MHO-
KECTBO BCEX €ro MOIMHOXKECTB.

4. OTHOUIECHUSI MEXAY MHOXECTBAaMH MOTYT HMMETb
(bYHKIIMOHANILHBIN XapaKTep, T. €. IpU HAJIMYUU HEKO-
TOPOro OOIIETO MpH3HAKA KaXKIOMY BJIEMEHTY OJIHO-
ro MHOXECTBA MOXHO IMOCTAaBUTh B COOTBETCTBUE DJIE-
MEHT JIPYroro MHOXECTBa. DTO COOTBETCTBHE Ha3bl-
BaeTcs (pyHKIUEH.

Mutepnpetanysi aKCMOMaTUYECKUX CHUCTEM CBsI3aHa
C BONPOCOM Pa3pelIMMOCTH a0CTPAKTHO-TEOPETUYECKUX
TMOCTPOCHU.

B norvke mpuHSATO cuuTaTh, YTO pa3pelInmMasi TeOpus
HEMPEMEHHO SIBJISIETCS aKCMoMaTu3upyemMoi. Tak i 510?

HormycTum, 4To 5TO TakK, W 3aJaaiM HEKOTOPOE MHO-
KecTBO (hOopMyJI, Ha3bIBAEMbIX aKCMOMaMM, a TakKe He-
KOTOpPO€ OTHOILIEHUE MEXTy (hopMylaMH, B CUIYy KOTO-
poro ¢dopmysia Ha3bIBae€TCs CJECIYIOLIEH W3 HEKOTOPBIX
Ipyrux ¢GhopMyJl MO OMNpeNeJeHHbIM MpaBUJIaM BbIBOJA.
KoneuHast mocnenoBatebHOCTh (DOPMYJT Ha3bIBaeTCs J0-
Ka3aTeJlbCTBOM, €CJIM Kaxpaas ¢dopmyiaa M3 DTOU
MOCJIEIOBATEIBHOCTU JIMOO SIBJISIETCSI aKCMOMOM, JIMOO
clenyeT W3 Mpeablaylux ¢GopMyJl IMOCIEeI0BATEIbHOCTH
o npaBujiaM BbiBoma. Popmyna, IS KOTOPOUl CYIIECTBY-
€T J10Ka3aTeJIbCTBO, Ha3bIBAETCSI 1Meopemoll.

N3 onpeneneHns MOHATUS JOKa3aTeIbCTBA BBITEKAET,
yTOo I M000# 3aJaHHOI KOHEYHOI IocjeaoBaTelIbHO-
cti (popmysT UMeeTCsl TIPOCTO CIoco0 MPOBEPKHU, SIBJISI-
€TCsl JIM OHA J10Ka3aTeJbCTBOM.

AkcroMatu3upyemasi TeOpusi BOBCE HE 00s3aTeIbHO
paspeima. [deno B ToM, 4TO TTOMCKU JOKa3aTeIbCTBa IS
KaKoi-I100 KOHKPETHOI (hOopMyJibl, €clid OHU Oe3pe3yiib-
TaTHBI, HE JalOT BO3MOXHOCTU MPUNTU K 3aKIIOYECHUIO,
CYIIIECTBYET JIM BOOOIIE TaKOE J0Ka3aTeJbCTBO.

Akcuomatrsupyemasi Teopusl pa3pelrma TOJIbKO TOr/a,
KOrJla UMEETCSl YUCTO MEXaHUYECKUIA CIocod MPOBEPKHU,
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NPUIOXKUMbBIA K M000i1 opmydie. Ilonb3ysch TaKUM CIIO-
coOOM MPOBEPKHU, Mbl MOXXEM OTBETUTh Ha BOIPOC, MPH-
HaJICKUT JIM JaHHas1 ¢opmyia Halueir Teopuu. B cuiy
3TOro OOCTOSITEILCTBA ACAYKTHBHASI aKCHOMaTU3UpyeMast
TeOpUsl SIBJISIETCSI B HEKOTOPOM CMbICJIe M3JIUILIHEN poc-
KOIIIbIO, XOTSl BbINKMCAaTh MHOXECTBO aKCMOM U TpaBUII
BBIBOJIA OKa3bIBA€TCSI JIEJIOM OTHOCUTEIBHO MPOCTHIM.

Yuratenb, HaBepHOE, 3aMETUJI: TOBOPsl O (hopMmyJiax, aB-
TOp He cKasaj, 4To 3To Takoe. [locTaparoch BOCIIOJIHUTD
ceil mpobern.

Korna rosoputcst o hopMyJie HEKOTOpOI TE€OpUU, TO
nMeeTcsl B BUJly He MaTeMaTuueckasi hopMyiia, a HEKO-
TOpO€ BbIpaXkKEHHE HAIIETO TEOPETUUYECKOTO sI3bIKa, pac-
cMaTpuBaeMoe Kak YTBepxaeHue. Jlormueckuit cmbici
9TUX YTBEPXKIECHUI CTaHET HaM TIOHSTEH M3 JajibHEei-
IIKUX pa3lieioB, HO yXe ceiiuac MOXHO OTMETUThb CJIeIy-
ouee. Ecin Mbl xoTuM 3¢ deKTUBHO cHCTEMATU3UPOBATh
Hallli Hay4yHble 3HaHUsI, HaM HEOOXOAWMO HayYUThCS
OCYIIECTBJISITh TIpoOlieAypbl BbiBoAa. 151 3Toro Hy>KHO
HUCXOIUTh M3 HEKOTOPON CUCTEMbI YTBEPXKIECHUI U BbI-
BOIUTh 3aTeM, MPSIMO MJIM KOCBEHHO, BCE OCTaJIbHBIC YT-
BEPXKIECHUS M3 OTHUX HCXOAHBIX, T. €. M3 aKCHOM.
AKCHMOMaTUYECKHI METOI COCTOUT B TaKOW opraHusa-
LI HAyYHOTO 3HaHMs, KOTjJa M3 BCEX UCTUHHBIX yTBEP-
KIEHUI BBIOMpaeTcsl ornpeiesieHHOEe MOAMHOXECTBO, U3
KOTOPOTO MOXHO BBIBECTM BCE OCTajJlbHblE WCTHUHHbBIC
YTBEpKACHUSI TaHHOTO paslieiia HayKu.

DopMyIbI-yTBEpKACHUSI HA3BIBAIOTCS GbINOAHUMBIMUL,
€CJIM CYIIECTBYET OLIEHKa, MPU KOTOPOMl JaHHBbIE (popMy-
JIbI IPUOOPETAIOT, HalpuMep, 3HaueHue ucmuna. Ecim xe
TaKON OIICHKM HE CYIIECTBYET, TO TOBOPSIT, YTO yKa3aH-
Hble (pOpMYJIbl HEBBITOJHUMBI, T. €. UX 3HAYCHUE MapKH-
PYETCSl CIIOBOM <«JIOXb».

Kaxmoe BbIMOIHMMOE MHOXECTBO (DOPMYJT HEMPOTH-
BopeunBo. BepHa u oOpaTHast Teopema, a UMEHHO: KaxkI10e
HEMPOTUBOPEYNBOE MHOXECTBO (DOPMYJ BBITTOJTHUMO.

IlepeBoasi ckazaHHOe Ha SI3bIK OyJI€BOI ajreOpHI,
MOXHO CKa3aTb, YTO B 3TOM Cllyyae BCSIKOE BbIpaKeHUE,
MpeacTaBisoniee codoif MHOXECTBO (CUMBOJIOB), TOJDKHO
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paccMaTpuBaThecsl KakK OyyieBa (DyHKIMS, a 3allUCh 3TUX
BblpaxkeHUII  Kak opmyibl. Hampumep, oTnenbHble OyK-
BbI JaTUHCKOro andasuta (4, B, C,...) n moOble UX KOM-
OMHalMK, MPEACTABISIONIME MHOXECTBA, SIBIISTIOTCS OyJie-
BbIMU (DYHKIIMSIMU MHOXECTB.

Ecnu HekoTopast dbyHKIMS TpeicTaBieHa Tak, 4TO B
ee GopMyJsie HE COIAEPXKMTCSI CKOOOK, CTOSIIIUX BHYTPHU
JIPYIMX CKOOOK, M JIMITHUX CKOOOK, TO KaXKI0€ 3aKIIIo-
YeHHOE B CKOOKM BbIpakeHUe HasbiBaeTcsl mepmom. Tep-
MOM Ha3bIBaeTcsl U Kaxaasi OykBa, He CTosllliasi BHYTpHU
cko0OoK. Bce BbIpaxkeHME B 11€JIOM Ha3bIBAETCSI CHIPOKOLL
mepmos. Hanpumep, pyukumss A N (B U C) npencrapis-
€T co0oli CTPOKY U3 JIBYX TEPMOB.

TepMbl B TEOpETHMUYECKOM $I3bIKE UTPalOT pOJb
CYIIECTBUTEbHBIX U MECTOMMEHUI B €CTECTBEHHOM SI3bI-
ke. [loaToMy TepMbl MOXHO paccMaTpuBaThb KaK HauMe-
HOBaHMSI BXOMSIIMX B KaKyl-Tu0O CTpyKTypy (busuuec-
Kyl0 WIM BOOOpaxkaeMylo) TpeaMeToB. Takasi TpaKTOBKa
TEPMOB JieJlaeT UX MPUMEHUMBIMU K TepeMeHHbIM. [lo-
9TOMY MbI OylIeM NPUYMCISITh TEePeMEHHbIE K pa3psiiy
TEPMOB.

D1 daHTa3un Ha TeMy TEpMOB MOTYT MOKA3aTbCsSl YeM-
TO cxojacTuyeckuM. JloikeH pa3oyapoBaThb KPUTHYECKHMX
KPUTUKOB: 3[I€Ch HET HMKAKOI CXOJaCTUKH, a €CTb CTPEM-
JIEHUE K JIOTUYECKO TOYHOCTU U orepalioHaabHOocTU. [lom-
YUHSISICh TIOCNIETHEMY, JIOTMKM 3aMEHWJIM BBIPAKEHUST «CYyXK-
JIEHUE» U <«ITOHSITHE», HAIlOJHEHHBIC M3JUIIHUM TICHUXO-
JIOTU3MOM UM TTOOOYHBIMHU aCCOLMAIMSIMUA, BbIPAKEHUSIMU
évickasbieanie (nponosuuylisl) U mepm (Iaxke He TEPMUH, a
MMEHHO TepM, TMOCKOJbKY MbI OMUpaeMcsl B JaHHOM CIIy-
yae He Ha (PU3MUYECKYIO TEOpUIO, a Ha TEOPUIO MHOXKECTB).

MHTepripeTaiiuss HEKOTOPOro TEOPETUYECKOro SI3bIKa
3aKJII0YAETCsl B COMOCTABJICHUU TepMaM U3 JaHHOTO SI3bIKa
HEKOTOPBIX MPEIMETOB, BXOMSIIMX B OMpPEACICHHYIO TTpe/-
MeTHYI0 00J1acTh (A). Ilpn 3TOM McxomHble TepMbI MOXKHO
MOHMMAaThb KaK HaMMeHoBaHMe TipenmeToB u3 A. MHtep-
TIPETaLMs COMOCTABISIET KaXKIOMY (DyHKIIMOHAJTBHOMY CHM-
BOJIy paHTa /7 HEKOTOpYIO (DYHKIIMIO TOTO K€ paHra, Iepe-
BOJISIIIYIO #-KU TIPEIMETOB U3 A B 2JIEMEHThI A, a KaXKIOMY
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CHMBOJIy OTHONIEHUSI paHTa 7 HEKOTOPOE OTHOIIEHUE
TOTO X€ paHra, olpeeleHHOoe Ha A.

Henyctyio obnactb A BMecTe ¢ oIpeAcieHHbIMUA Ha
Hell (pYyHKIMSIMU, COCTaBJSIIOIIMMU B COBOKYITHOCTU He-
KOTOpPOE€ MHOXECTBO F, U OTHOILIEHUSIMM, COCTABJISTFOIIIM -
MM TakXke HEKOTOpOe MHOXECTBO R, NMPHUHSITO Ha3bIBaThb
CMpYKmypoll.

[Ipu uHTepripeTalluu Halllei 1IeJIbI0 SIBJSIETCS] COIO-
CTaBJieHUE Kaxol (opmysie HEKOTOPOIro YTBEPXKICHMUS
OTHOCUTEJIbHO CTPYKTYpbl A. JlaHHOE yTBEepXKIeHUE MO-
XKeT ObITh, HAIIPUMEDP, TMOO UCTUHHBIM, OO JIOKHBIM.

Yo, nomopiiuicsa gokrtop BaTcoH.

M-na, ckazan cjerka nobnegHeBuii Illepnaok
Xonmc.

JlrobonbiTHO,  3aMeTus UHcIeKTop Kpeiir.

brectsme!  BockiukHyn muctep PeprioccoH.

HecomneHHo,  ckpoMHO moGaBui mucrep Mak-
Kasnox.

A UYTO CKaXeT 4YuTaTelsb?

YITPAXKHEHUA

1. YTo coboil mpencTaBisieT OeAYKTUBHOE PacCyxKie-
Hue?

2. ABASAIOTCS M MaTeMaTUYECKUE TTOCTYyJIaThl U OIpe-
JIeJIEHUsI CaMOOYEBUIHBIMU?

3. KakuMm TpeOGoBaHUSIM JOJDKHA OTBeYaThb CHCTeMa
aKcuom?

4. KTo co3ngatenb Teopur MHOXecTB? UTo BBl 3HaeTe
O TEOPUU MHOXECTB?

5. Pacckaxute o mapagokcax TEOPUM MHOXECTB U
MHOIBITAATECh PELIUTh CIACAYIOIIUIA TIOOONBITHRINA I1apa-
JIoKc. «MuccruoHep, OUYTUBILIMIACS CPeau JIIOI0EA0B, 00-
HapyXHBaeT, YTO OH YroAuJ Kak pa3 K obexy. OHM pas-
pelIaloT €My MPOU3HECTH KaKOe-HUOYAb BbICKa3bIBAHUE
C YCJIOBUEM, YTO, €CJIM BbICKA3bIBAaHUE OKAXXETCSI UCTUH-
HBIM, €ro CBapsiT, a €CJIM OHO OKaXETCs JIOKHBIM, €ro
zaxkapar. Yro Hamo ckasath muccuoHepy?» (C. KimHn.)

6. YTo BBl MOXeTe cKa3aTb O KOHTMHYYM-THITOTe3e?
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I'JIABA 3
[MOIYJIAPHO O HEIOIYJIIAPHOM

Jwbumensv noeuueckux pebycos uz masepnvl «Kapenwiii ne-
myx».  lloavckuil yuenwili unmepecyemcs CUAA0UCIUKOI
aHmuuHo2o guarocogpa, Komopwiii Obir yuenukom Iliamona u
yuumenem Anexcanopa MakedoHckoeo. Apucmomens
omel; e8poNeliCKoll 102U4ecKoll mpaouuliu. Xopowa au
dopmanvuas aocuxa?  Iloeosopum o ¢hopmaruzosanmbix
azeikax.  Jloeuxka evickasvigaHuii  OCHO8A CUMBOAUYEC-
Kot aoeuku.  IlepemenHnvle u nocmosiHHble 8 A3blKe Ha-
yku.  Jloeuueckue 3akombl, mabdaulbl UCMUHHOCU U 10~
euyecKue Corsbl. Bozepawasace k penetino-konmakm-
HbIM cXeMam. — YMo3aKawoueHus 04 «UHMeANeKMYaAbHbIX
Mawium». Hnoyxmuenvie u OedykmiiHble YMO3aKAIOYe-
Husa.  Jledykmuemvlii 661600 6 n02UKe BbiCKA3bIBAHUIL.
Ynpaxcuenus.

3akphIB I71a3a, s npeacraBuil cedoe Yapnbza Jlaytumka
JomxkcoHa cUISIMM Ha AMBaHE B 3ayMUrBOi To3e. Bok-
PYT pacnojoXWIMch B3pociible U AeTh. Bee 3HatoT, yto oH
OonblIoi (aHTa3ep U BEIMKOJEIHBIA pacckazunk. Bot-
BOT M MBI YCJIBIIIIUM HOBYIO 3a0aBHYIO MCTOPHIO.

YrproMble HOUHBIE TEHU Y€ HadyaJld CMEHSITb py-
MSIHOE 3apeBO 3aKaTa, yxo mipousHec [domkcoH u,
BBIZIEp>KaB MHOTO3HAUMTENIbHYIO T1ay3y, MPOIOJIKUII.
HeoxunanHo Bmaau mokasaiuch JBa MyTHUKA, CITyCKaB-
1IMecsl 1Mo CKJIOHY Topbl. Moionoii MyTHUK C JIOBKOCTBIO
OJICHsI TIEpeNpbIrMBal ¢ KaMHSI Ha KameHb. [lyTHMK mo-
CTaplle ejie MocmeBal 3a HUM, Cru0asich MO TSKECThIO
JIaT U KOJBYYTM  OOBIYHOIO IS TE€X MECT OACSIHUS Ty-
PpUCTOB.

OO0pa3bl YIpIOMbIX HOUHBIX TEHEH Marmyecku 3aBopa-
KUBaloT ciyiateneil. [IpucyreTBytole 1aMbl HAYMHAIOT
B3/IparBaTh U TOEXKUBATHCSI.

Hemioxo uaem! BOCKJIMKHYJI MOJIOAOW TYPHCT,
BeceJIO TOMaxuBasi PXKaBbIM MEUOM.
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MpoeM Mbl IEeiCTBUTENIBHO HEIUIOXO,  CO CTOHOM
OTO3BAJICSI €rO CIIYTHUK, YK€ HaTepIIUil cebe U3psiaHbIe
MO3O0JIH.

MpbI BBILLIM U3 TOCTUHULIBI TIPUMEPHO OKOJIO TTOJY-
JTHS,  3aMETWI >XKM3HEpaJoCTHBIN oHoma. W koHeuHo
OIO3/1a€M K YXKMHY. XO35IMH TaBEPHbI MOXET HaM HUYeE-
ro HE OCTaBUTh W OyleT BA0OOABOK OpaHUTHCS.

Ha, HO MOJIyYUT JOCTOMHBIA OTBET,  XPHUIUIO OT-
KIIMKHYJICS CTapIUA.

bpaBo! 3amanuM emy mepiry!  TpPOMKO paccMesi-
csl IOHOIIIA.

HakoHen, oHu moGpaiuch 10 TaBepHbl «XKapeHblii Ie-
TyX». 3JI0[CCKOro BUAa XO35IMH CTOSLT Ha Iopore, cKpec-
TUB HAa MOIIHOW TPYyAM 3IOPOBEHHBIE BOJIOCATBHIE PYKU.

Hy, uyto ckaxere? TIpo3HO Mpopbluad oH. Yem
MMOBECEINTE MEHS, BUCEJIbHUKU ?

Hano BaMm ckasaTb, 4TO y 3TOro MOTPOILIUTENST TUYU
U JIEPEBEHCKOM >KMBHOCTU Obla OIHA KPOXOTHasl, Kak
Kycarolasicsl 0J0xa, cl1aboCTb: OH JIIOOWUJI CMaKOBaTb CHUJI-
JIOTU3MBI U COPUTHI.

Yto, yT0?  YOMBIEHHO MOXaJ IJIEYaMU OJWH U3
cayuiareneir muctepa omkcoHa.

O, mapHH, 3TO OYEHb MpPOCTO!  OTBETUJ TOT.
3aypsiIHbBIA CUJUIOTM3M  BCETO JIMILIb YMO3aKIIOUYEHHUE,
COCTOSIIlIEE M3 ABYX IMOCBUIOK M BbIBOIA, a OaHaJbHBIA
COPUT  TIPOCTEHBKAs IIEMb CUJUIOTU3MOB, B KOTOPOHN OIMy-
IIEHbl Koe-Kakue mnocbulku. Hy 310 He rnaBHoe. Ciy-
1IaiiTe, YTo OBLUIO JAJIbIIIE.

Ckaxu, apyxuiie Xblo, CKa3ajl CTapblii pbIllaphb,
oOpauasicb K XO3dMHY TaBEPHbI, TeOE 3HAKOM CHUJLIO-
TM3M, TA€ TepBasl MOChUIKAa 3BYUYMT Tak: «Kaxmplii opein
YMEET JIeTaTb», a BTOpasi  Tak: «HekoTopble cBUHBM HE
YMEIOT JIETaTh»?

Xa-xa-xa! Bbl MeHs1, OueBUIHO, IIPMHUMAETE 3a KpyT-
Joro aypaka. Kaxnplii COIUIMBBIA MalbuMIIKa B Hallei
JIEpEeBHE 3HAET BBIBOJ 3TOr0 CUJUIOTM3Ma, KOTOPBIA 3BY-
yuT TaK: «Hekoropbie cBUHBM HE opJbl». Eciu Bl XOoTUTE
MOoNacTb B TaBEPHY, MPUIYMANTE YTO-HUOYIb MO3aKOBbI-
PUCTEN.
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Xopoitiio, cKazaJl CTaplluid
IMYTHUK, YCTaJIO paccTeruBasl JaThbl.
Habepuch TeprieHusI 1 MOCyLLIai cie-
VIO COPUT, a MOTOM HalIu €ro
3aKimoueHue. Bo-nepBbIX, BCSKUI, KTO
HE TaHIlyeT Ha TYro HaTSIHYTOM Ka-
HaTe U HE €CT MUPOXKKOB C JIMBEPOM
3a OIMH TIeHC, cTap. Bo-BTOpbIX, cO
CBUHBSIMU, KOTOpbIE BpeMEHaMU HC-
MBITBIBAIOT TOJIOBOKPYXKEHUE OT U30bI-
TOYHOTO CaMOMHEHMs, OOpallatTCcs
MOYTUTENBHO. B-TpeTbux, pa3yMHbIi
JDKEHTJIBMEH, OTIPABJISISICh B IaIbHEE ITyTEIIECTBUE Ha BO3-
IYLIHOM Iiape, 0epeT ¢ coboil 30HTUK. B-uyeTBepThIX, HE
CJIEMyeT 3aBTpaKkaTb B MPUCYTCTBUM MTOCTOPOHHUX TOMY, KTO
WMEET CMEIIHOW BHUI M €CT MUPOXKHU 3a OIWH IeHc. B-
TISITBIX, FOHBIE CYIIIECTBA, CMEJIO OTMPABJISTIOIIMECS B MTyTe-
IIECTBME Ha BO3AYILIHOM IlIApe, BPEMEHAMU MCIIBITHIBAIOT
TOJIOBOKPYXXEHUE. B-IIeCTbIX, XUpPHBIE CYILIECTBA, UMEIOIIUE
CMEIITHOM BUI, MOTYT 3aBTpaKaTb MPY MOCTOPOHHUX, €CITU
TOJIbKO OHM HE€ TaHIYIOT Ha Tyro HaTSIHYTOM KaHate. B-
CElIbMbIX, HU OIHO Pa3yMHOE CYIIECTBO HE CTaHET TaHIlEe-
BaTb Ha TYTO HATSHYTOM KaHaTe, €CJIM OHO BPEMEHaMM HC-
TBITHIBAET MPUCTYIBI IIYNOro cMexa. B-BOCBMBIX, CBUHBSI C
C BeepoM U TMopTdesieM MMeeT BUI MpuBaT-aoleHTa. 1
HaKOHEll, B-IEBIThIX, BCE, KTO HE MPOIYJIUBAIOTCS O KPbI-
IIaM U ¢ KEM OOpalllaloTCsl TOYTUTEIbHO, TPEANOUYUTAIOT
MUXaMbl M HE KaJlylOT CMOKWHIH.

Jlvib cToH, BBIpBaBLIMICI W3 TPyaWd Biajeiblia Ta-
BEpHbBI, ObUI OTBETOM Ha MOCTaBJIEHHYIO 3amauky. Mcka-
JKEHHasl CTpalaHusIMUA (PU3MOHOMMS U TIIyOOKWE MOPIIU-
Hbl, U300pO3AMBIINE HU3KUHI 100 cTapuHbl XblO, CBUJIC-
TEJIbCTBOBAJIA O TJIyOMHE JIOTMYECKOW aroHWH, B KOTOPYIO
BBEPI OCMHSATY STOT COPWT.

OTtBeT Xe ObUI MPOCT: HU OIWH pa3yMHBIH Topoce-
HOK HE OTIPABUTCSI MyTELIECTBOBATh Ha BO3MYILIIHOM IIIape,
KOIJla CKBO3HSK TYJSIET MO KOMHAaTe, a Ha Jyllle OJHa
CIUIOLIHAS CJISIKOTb.

B ToT Beuep HalllM MYTHUKM CJIAaBHO IMOY>XXWHAJIU.
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[Tpoury mnpouieHust y ynrtarens
3a MaJIeHbKUU posbirpbiil. A Bcero
JIMILb TIOMBITAJICS CTUJIN30BATh MaHe-
Py paccka3oB-3aJayeKk IpernoaaBate-
711 MaTeMaTukKu OKCcOpACKOro KoJ-
nemxa Y. JI. Jomkcona (1832 1898),
W3BECTHOTO BCEMY MUPY IO UMEHEM
JIbtouca Kspposuia, aBropa «Alnckl B
CTpaHe 4yliec» 1 MHOTUX JPYTHUX YBJIe-
KaTeJIbHbIX Nipor3BeacHUil. Ho B mpuH-
LIMIIE peYb MIET O BElaxX HEeIyToY-
HbIX. YuTatesb 5T0 MOMMET, O3HAKO-
MUBIIUCH C JAHHBIM Pa3JeJIOM.

B utone 1939 r. B Ilonbckoit akamemun Hayk B Kpa-
KOBE ObUI MPOYUTAH MOKJIaJ OO0 apuCTOTEJIEBCKUX CIO-
co0ax MOCTPOEHUST YMO3aKITIOUEHUI (CUJIOTM3MOB). AB-
TOPOM [JIOKJIajga ObLI M3BECTHBIM MOJbCKUM ydyeHbI AH
JlykaceBuu (1878 1956), nmpocnaBUBILINIICSI CBOUMU TpY-
JaMU B 00JJaCTM MaTeMaTh4yecKoil Jioruku. Bckope Obuia
MOJrOTOBJIEHA PYKOMUCh MOHOrpaduu Ha 3Ty XK€ TeMy.
Pykornuce yxe Haxomuiaach B Tunorpaduu, Korga B
MOJIbCKOM HeOe MOSIBWINCh HEMELKUE OoMOapaupOBIIIM-
ku. ITpoH3UTENbHBIA CBUCT OOMOBI U HET TUMNOrpadum.
Her tunorpacduu, HET U PYKOMUCH.

Tonbko cmycTsl ecsATh JIET YYEHBIM MOJTyYu BO3MOX-
HOCTb CHOBa BEPHYTbCSI K CBOMM HCCJIEIOBAHUSIM apUCTO-
TesieBcKol Jiornku. K ToMy BpemMeHU OH yxe paboTan B
Hdyb6muHe, rie HauMHasi ¢ 1946 1. peryisipHO YuTall JIEKIIUU
no MateMatuudeckoit noruke B Koponesckoit Mpnanackoi
akagemuu. B 1949 r. mo nmpuriaiieHno YHUBEPCUTETCKOTO
komremka B Jyomane JlykaceBu4 IpoduTan OECSTh JIeK-
LI IO apuCTOTENIEBCKOM CUIIIOTMCTUKE. Pedyibratom aTHx
JIEKUWIA SIBUJIACh KHUTa <«ApHCTOTeNIeBCKasl CHJUIOTHCTUKA
C TOYKM 3PEHUSI COBPEMEHHON (hOPMaTbHON JIOTUKU», YBU-
neBiast ceeT B 1951 1. Bropoe, noromHeHHOe M3naHne KHATH
ObLUIO OCYIIECTBJIEHO MOCJIE CMEpTU aBTopa, B 1957 T.

Knura JlykaceBruya cOCTOMT U3 IBYX YacTeld  MCTO-
puyeckoil n aHanuTU4Yeckoi. B mcropuueckoil yactu us-
JlaraeTcsl apuCTOTEJIEBCKOE JIOTUYECKOE YUYEHUE C TOYKM
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3peHUs] COBpeMeHHON ¢dopmasibHOW Jioruku. Ilo mMHe-
HUIO aBTOpa, KO BPEMEHM HAINMCAHUS €ro KHUIU HE
CYILIECTBOBAJIO 3aCJIY>KMBAIOLIETO TOBEPUST UCTOJIKOBAHUS
ApPUCTOTEJIEBCKON CUJIOTUCTUKM, OO JI0 CUX TTOp BCE TOJ-
KOBaHMS JaBajlUChb HE JIOTMKaMHu, a ¢uiocodamMu WU
¢unonoramu, Kotopble OO HE MOIJIM 3HATh, JUOO HE
3HaJIM COBPEMEHHON JIOTUKMU.

JlykaceBuu, Oyayuyd MNEpPBOKIACCHBIM 3HATOKOM U
WHTEPIPETATOPOM TPEUYECKUX JIOTUKO-(PUIOCODCKUX TEK-
CTOB, a TaKXK€ KPYITHBIM CIELMAJIMCTOM B 00JIaCTU MaTe-
MaTUYECKOU JIOTMKHU, CMOT OJIeCTSIIE MPOaHaIu3UpPOBaTh
U WU3JOXUTh apUCTOTEJIEBCKYI0 TPAKTOBKY JIOTMYECKUX
crmoco0oB MocTpoeHus ymo3akiatoueHuii. [lonbckuii yue-
HbII yOeAUTENIbHO J0Ka3ajl, YTO apUCTOTEIEBCKAs JIOTUKA
CYILIECTBEHHO OTJIMYAETCSl OT JIOTMKU TPAaAULIMOHHOM, CJIO-
JKMBILIEHCS CITYCTS HECKOJIBKO BEKOB IOCJIE CMEPTU TIpe-
yeckoro Mbicautens. [Ipu sTom ObUTO MOKa3aHO, YTO JIO-
ruyeckasi Teopusi ApUCTOTeNIsi  9TO COBEPUIEHHO CaMo-
ObITHas1 JOEMyKTMBHAs CUCTEMA CO CBOEH aKCMOMATUKOM
U CBoOeil cepoil MPpUIOKEHUS.

A ne 3aTeM oOpalaroch K JIykaceBudy, YToObI OBTO-
pUTh ero aHaiu3. [Ipumep KHUTHU TTOJIBCKOTO YYEHOTO 1Ie-
HEH TeM, YTO YOEAUTEIIbHO TEMOHCTPUPYET IIMPOYaIIniA
JIMana3oH MPUMEHUMOCTU COBPEMEHHON (HOPMaJIbHOM JIOo-
TMKM  OT MaTeMaTMKW W TEXHUKU IO Cyryoo rymMaHM-
TapHbIX MpobyieM. Kpome Toro, 51 XoTen Obl IIpUBJIEYb BHU-
MaHUe YUTaTeNs] K JUYHOCTU U priocopund ApUCTOTeNs,
1O TIPaBy Ha3bIBAEMOIO OTIIOM €BPOMENCKOMN JIOTMYECKON
TpaIUIIUH.

ApucTOTENIb, CUYMTAIOIIUIACS BHYKOM JIETeHIApHOro Ac-
KJIeTusl, BpayeBaTesIsi MUJIOCTBIO OOToOB, pOIUJICcS B MaJleHb-
KoM ¢pakuiickom ropoae Crarupa B TepBblii rom 99-i
Omummuanst (384 1. 1o H. 5.). Ero orenr 611 BpaueBaTeiem
MpU JBOPE MaKeIOHCKOro uapsi AMMHTBIL. OH BBbUICYMIT
1apckoro cbiHa @Puiurina, Oymyiiero orua AJjekcaHapa
MaxkenoHckoro. ApucToTeNnb OblT Apy:KeH ¢ OYIMIIIOM.

ITocne cmeptu Hukomaxa ero cembsl BepHysachk B Cra-
TUPBI, OTKYJa 4Yepe3 HECKOJBKO JIET ApPUCTOTENb Moexas
yuuThesl B AGUHBL.
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Ilepen oTbe3moM B AdUMHBI MECTHbIE CO(UCTHI, YUU-
TeJIsI MYIPOCTH, COBETOBAIM ApPHUCTOTENIO MPOWTU 00yde-
HME B I1IKOJIe 3HaMeHUTOro adpuHckoro putopa KMcokpara.
Apucroremo ummonupoBail McokpaTr. OH ¢ sHTy3Ma3MOM
BOCIIPUHSIT TIPU3bIB M3BECTHOIO Bcell Diajie opaTopa K
O00BENMHEHUIO TPEYECKUX OOIIMH JIJISI COBMECTHOTO IPO-
TUBOACHCTBUSI BoeHHOI 3KcrnaHcuu [lepcum.

3aHATHS Ton pyKoBoacTBOM WMcokpara naiu oO4yeHb
MHoroe Apucrotemo. Korga oH moyyBCcTBOBaj, YTO MOJY-
YEeHHBbIX 3HAHMI JOCTATOYHO, HAYaJIMCh IMOWCKHA HOBBIX
MyTeil MOCTHXKEeHMST UCTHHBI. Bcee wvaie Apucrorenb my-
MaeT o 1kone IlnaroHa. M1 BOT HacTymua TOT cyacTu-
BbIii J€Hb, KOTJa OH IIepellarHyj MOpor TMIaTOHOBCKOM
ruMHacuu. Hayvajicsi HOBBIM M JUIMTENbHBIN Mepuo Tpe-
obiBaHusg B Akamemuu Ilnatona. Tonbko mocie cMmeptu
yuuTens: ApUcToTeNlb TMTOKUHY AKaJeMUI0O M OTIpaBUJICS
B Manyo Asuio, rae moceujcs B ropoiae Accoce, Haxo-
JsIIeMcsl BO BaneHusix ['epMusi, O0JbIIOro MOKJIOHHUKA
dunocopun u gpyra @ununmna MaKemToHCKOTO.

ITocne TpexierHero mpeObiBaHUSI B Accoce ApHUCTO-
Tesb Tepedpaicst Ha JlecOoc. 3mech OH HEKOTOPOE BpeMs
MperofaBa, MOKa He TMOJYYUJl MPUIJIAIIEHUST KO JTBOPY
@Oumnmna MaxkenoHckoro. EMy ObI10 MpemioxkeHO 3aHSITh-
cs BOCIIMTaHMEM HacJeIHUWKA TIpecTosia  TpUHAIIATH-
JIeTHero AJieKcaHpa.

Cwmepts Owiunria npekpaTuia IeCTUIETHIOn yJeoy.
Apucrorteib pelni nepedparbes B A¢duHbL. MHOTMM €ro
HaMepeHMe ToKa3ajJoch HEOXKHUIaHHBIM U PUCKOBAHHBIM.
Hpy3bsi oTroBapvBaJii €ro, HO OH CTOsSUI Ha CBOeM, MOO
BBIOOp ObUT MPOAMKTOBAH HE B MOCJEIHIOW o4epelb IMo-
JUTUYECKUMU 1IEJSIMU MaKeIOHIIEB. ApPHUCTOTENb XOTel
CKJIOHUTb BIUSITEIbHBIX aMHCKUX TpaxkJaH Ha CTOPOHY
CBOETro OBIBIIETO YUYE€HHMKa, a HbIHE ILaps AJieKcaHiapa
MaxkenoHckoro.

B AduHax ApucToTenb BHEPIMYHO B3SUICS 3a CO3a-
HHUe coOcTBeHHOM 1Konbl. HoBas 11kona Obuia ycTpoeHa
Bo3Jie xpaMa AnosutoHa JIukuiickoro. 3mech HaXOIUJIOCh
3MIaHUEe CTapoil TMMHACUM W TOPOICKOM caj (Tepumar).
B Te BpeMeHa mepumaThl YacTO WCIOJb30OBAIUCH JUISI
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1eneit npenogaBaHusi Guiocodur U pasUYHBIX HaykK.
[ToaToMy Kak-TO HE3aMETHO Tpeuyeckoe CJIOBO «IepU-
raT» OTOXIECTBUJIOCH CO CIIOBOM <«CXOJI9» (IIKOJIA).

JloBOJIbHO YacTo TpeACTaBUTENEl apHCTOTEIEBCKOM
LLIKOJIbl Ha3bIBAIOT TEepUIaTeTUKaMU, XOTs Torjaa IMnpernoaa-
BaTb BO BpeMsl MPOTYJIOK UMEIU OOBIKHOBEHHWE U MHOIUE
apyrue ¢Gpuiocodsl.

3aHuMasicb B AdbMHaX MHTEHCUBHON MpernoaaBaTesib-
CKOI JesITeTbHOCThIO, APHUCTOTE/Ib HE TOpPbIBAJ CBSI3EH C
AstekcaHapoM MakenoHCKUM, XOTSI B MX OTHOILLIEHUSIX
HayaJla TOSIBJISITCSI HAPSDKEHHOCTh. APUCTOTENb, BOCITH-
TaHHBI Ha JIy4IIMX oOpasliaX rpeyecKoil KyJabTypbl, 00-
sIICsl, UTO B XapakTepe AJieKcaHapa MOTYT BO300JalaTh
yepThl necrota. B cBoMXx mucbhbMax Iiaplo OH BCSUYECKHU
MpeaocTeperajl ero oT YIOeHUsl BJIACTbIO, MPU3bIBAI 1ie-
HUTb MCKPEHHOCTh M YECTHOCTb NIpy3eil, CTporo KapaTh
JIbCTEIIOB U HAyIIIHUKOB.

®Dunocod ObUT MpaB, TIPEIIYBCTBYSI, YTO Y AJleKcaHApa
MaxkenoHcKoro, co3natesisi OorpOMHON UMIIEPUM, 3aKpPYKUTCS
OT YCIIEXOB T'0JIOBa, a B THEBE OH OY/IET CTpallleH U CKOp
Ha HenpaBeIHbIE Jea.

ITocnie cmeptu AnekcaHapa aduHSIHE MOIMBITAIUCH
HallTh Tpemior, YToObl Haka3aTb APUCTOTENS 32 €ro Mpo-
MakKenoHckre cumnaTtuu. M mpemior Bckope ObLT Haii-
neH. Kpeu EBpumenoHT oOBUMHUI (uocoda B peauri-
O03HOM HeuecTuM. 3Has 1o onbiTy CokpaTa, 4eM 3TO eMy
IpO3UT, APHUCTOTEb PEIIU HE TOCTABIATh apUHSHAM
3]0 pajiocT! TIOM3NEBAThCS Hall 0e33alUTHBIM (hUJIO-
codoMm. OH mokuHYJT AdUHBI U HOCEIUICI Ha OCTPOBE
OBOes1, HAXOAILIEMCSI Y BOCTOYHBIX OeperoB ATTuku. Tam
U TIPOIUIA TOCJIEIHUE THU €ro XKU3HM.

TaitHa okytbiBaeT yxon Apucrtotens u3 xkusHu. Heko-
TOphle €ro ouorpadbl CUMTAIOT, YTO (DUIOCOD MPUHSLI S,
BrionHe momyctumasi Bepcusi, 10O TOCIEAHUE TOIbI XKHU3-
HU ApuctoTesist 0buin 6e3pagocTHbl. CMepTh €ro AaTupy-
ercd 322 r. 10 H. 3.

ITo ckmamy cBoero yma, yHacjaelOBaHHOTO OT OTLa-
BpaueBatesisi, ApUCTOTeNlb ObLI ecTecTBoMcIbITaTeieM. OH
MOCTOSTHHO JepKajl CBOIO TEOPETUUYECKYIO MBICIb MO
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KOHTpoJIeM (aKTOB, Ka3aBIIUXCS 3JUIMHY TOTO BPEMEHU
TOYHO ycTaHOBJIEHHbIMU. [IpaBbl Te, KTO XapakTepusyeT
dunocodbckue BozzpeHus: CrarmpurTa Kak CUHTE3 JABYX
TpaaMIMiA, WAYIIMX OT MUGUUYECKOTO UJIM JIETeHIAPHOTO
AckJienusi U BIIOJHe peaibHoOro IlnaToHa.

B muue Apucrorens apeBHerpedyeckasi puiaocodus mo-
CTUTJIa CBOEH BepIIMHBI, HO HE OCTAaHOBUJIACH U MPOAOI-
JKajia ellle JI0JIT0 CBOe MocTynaTelbHoe pa3BuTue. Boooiie
cjeayeT UMEThb B BMIy, YTO aHTMYHasl uyiocodusi oxpa-
ThIBaeT JUIMTEIbHBIN Mepuoja, HauyrMHasl IPUMEPHO C KOH-
ma VII B. 1o H. 3. u BmioTh A0 VI B. H. 5. IIpu 3TOM MBI
HMEEeM JIeI0 ¢ MCTOpUeil ABYX paOoOBIalelbuecKuX 00-
IIECTB  TPEYECcKOro U PUMCKOTIO.

LleHTpajibHBIM TTYHKTOM apUCTOTEJIEBCKOTO MUPOIMO-
HUMaHUS SBJISIETCS] YUEHUE O €MMHUYHOM OBITMM KaK Ta-
KOBOM. B cBsI3u ¢ 9TMM yyeHMeM Ha MepBblid TUIaH BbIIBU-
raercsi BOMpoc O MOUIMHHOM MpUpPOe BCEro Cyllero, T. €.
BOITPOC O TOM, YTO MbI Ha3bIBAEM CYIIIECTBYIOIIIM.

ITo Apucrtoremo, Bce, JOCTYITHOE YyBCTBaM, IpeICTaBIsI-
eT U3 cedsl CIIOKHOE 11eJIoe, cocTosiiee U3 HOpMbI, COeaM-
HeHHoli ¢ Matepueil. DopMy MOXHO ompenessitb, 160 dop-
Ma He YHUYTOXaeTcsl, Koraa cyiiee TuoHeT. [ToatoMy s
HayyHOTO MO3HaHUSI MPEIMEThI, CITOCOOHBIE U3MEHSIThCS,
paspyliaTbesl, Mcue3aTb, CTAHOBSTCS Bce Oosiee HEsSICHBIMU
10 Mepe TOro, Kak OHM YXOIST M3 00JIaCTM UyBCTBEHHOTO
Bocipusitusi. Ilocne ncuesHoBeHUsT MaTepun opMa Tpe-
MeTa COXpaHsieTcsl B Jyllle B BHJIE ONpeleeHUI.

Kakoe oTHollleHMe MMeeT cKka3aHHOe K apHCTOTEJIeB-
CKoW Jioruke?

IIpexxne yem OTBETUTHL Ha STOT BOIPOC, 3aJaM ellle
ONIMH BOMNpPOC: ObLJIa JIX JIOTMKa APUCTOTENSI COOCTBEHHO
JIOTUKOW?

DTO He HaayMaHHBII Borpoc. st TeX, KTo 3HaKOM ¢
HUcTOpUel aHTUYHOM (utocodur, B JaHHOM BOMPOCE HET
HMKaKoro rojaBoxa. Kak Xopolo n3BecTHO, TepMUH «JIOTH-
Ka» JJIs1 0003HAUeHUsI OMpeIeIeHHON TpeaIMeTHON obJac-
i uIocopcKoro 3HaHUsI Havall YIIOTPEOISIThCsI He Apu-
cToTesieM, a ero mnocienoBatesisiMi. CaM ke ApUCTOTENb XOTsI
U TIOJIb30BAJICSI CIIOBAMU <«JIOTMUECKUI», «IOTMYECKU», HO
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IJIaBHBIM 0O0pa3oM MPUMEHUTEIBLHO K BEPOSITHOMY 3Ha-
HUIO, TOTJa KaK OTHOCUTEJIbHO JOCTOBEPHOIO 3HAHUS OH
MOJI30BAJICSI TIPUJIAraTeIbHbIM «aHAJUTAYECKOE».

Jloruka (aHamuTuKa) m1s1 ApUCTOTeNsl He ObUla caMo-
LHeHHoi ¢uitocodckoil aucimiuiiHol. B KadecTBe ymcro
TEXHUYECKOTO, MOJCOOHOrO YYeHHUsI OHa MOAYMHSIACh Me-
Tacdusuke (cBepx(dusnke), OCHOBHBIM MPEAMETOM ITO3HA-
HUSI KOTOPOH SIBJISIETCSI CYIIIHOCTb BCEX MPUPOIHBIX BELIEH.
PonocnoBHas ormyeckoid HayKud cBsizaHa ¢ (puiaocogcKu-
MU pa3MBbIIUIEHUSIMU O TpaBWIax Cropa, MpolLenypax yoex-
JIEHW, TOKa3aTeJIbCTB BUHBI WJIM HEBUHOBHOCTU TTONCYIM-
MbIX. B TOM OTHOIllIeHHM JiIorMKa OJvkKe K PUTOPUKE U
OPUCIIPYICHIIMY, YeM K TEOPUM TMO3HaHMS. B HbIHEIIHEM
CBOEM BHJIE OHA TATOTEET K MATeMAaTUKE W TEXHUKE.

Bosspamasice kK Bormpocy o cratyce (popMaJbHON JO-
TUKM, CKaXy: Joruka Apucroressi Obula (popMaibHOM, HO
HE B COBPEMEHHOM CMBICJIE CJIOBA, a B TOM CMBbICJIE, KO-
Topbld IIpuaaBai 3Tomy ciioBy Craruput. st Hero dop-
Ma CJIMBaJIach C CYIIIHOCTBIO, C YEM-TO TJIaBHBIM, HE3bIO-
JIEeMbIM B MHUpe MeHsgwuuxcsa Beulei. [lockonbky
OIpe/C/IEHUE €CTh CJIOBECHOE BBIPAXXEHME CYIIHOCTU, TO
rpeyeckuii (pusocod HepenKo BBICKA3bIBAECTCS TaK: CYuj-
HOCMb 8 CI0BECHOM BbIPadCeHUl, VU TIPOCTO 1020¢ (CIIOBO,
HayKka) IJISI 00O3HauYeHUsI (DOPMBI.

Ox, yX 5Ta NpPenpoTHBHas KaTeropusl CYI[HOCTH!
CKOJIbKO XJIONOT OHa JocTaBuja ¢uiocodpaM U Ooro-
cioBaM! MHoro 11 3TuUX cyiiHocTeit? MMeercs nu cpe-
A HUX camas TJaBHasi?

Ho cux mop ¢dunocodpbl He OPUILLUIM K €IMHOMY
B3IJISIIY 1O JTaHHBIM BOIIPOCaM, XOTSI COIJIaCHbI, YTO HU B
OTHOM TMOHSTUM HEBO3MOXHO OTpPa3uTh BEIlb BO BCEW
TMOJTHOTE €€ CBOWCTB M OTHOIIIEHU.

Mexy nmpoynM, COIIACUCh MbI C TEM, YTO (hUIJIOCO-
(b1 MOYTM OOOTrOTBOPUIN CYywHOCMb W TIPUYUMIIA Hac
MOYTH ABTOMATUYECKU IOJb30BATHCS ITUM ITOJYMUCTU-
YEeCKUM CJIOBOM, HAMHOIO IPOIlE ObUIO Obl OOBSICHSTH
CMBICJT BbIpaxXeHus1 hopMasibHasi JIOTUKA, OMUPAsICh Ha
Hallli Hay4YHbIe TPEACTABICHUS O TaK Ha3bIBa€MBbIX
SI3BIKOBBIX (hOpMax.
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Kak orMeuan B cBoe BpeMsl M3BECTHBII PYCCKUIA IOPUCT,
dunocod u kyneryposor E. B. Cnekropckuii (1875 1951),
JI0 TosiBJIeHUsT (pusnueckoro MrupoBo33peHusi B XVII cro-
Jetun abcTpakiyMed 3aHWMaluch B JIBYX COBEPILIEHHO
MPOTUBOMOJIOXKHBIX M B U3BECTHOM CMBbICJIE UYXKIIbIX APYT
JpyTy O0JIaCTSIX B JIOTMYECKOM M xuMmuyecKoi. Havano
JJornyeckor abctpakimu Obulo TojoxeHo [lnatoHoMm, Ko-
TOPBIA CUMTAI IIOMJIMHHON CYTBIO KaXKIOM BEILU €€ UICIO.
Ot uaen IlimaToH oThmensi OT Bellleil UM BbICTpauBall
uneu uepapxuyeckum obpaszom. IlockojbKy OH HEKOTO-
poe BpeMsl McKajl He TOJIbKO YHUBEpCalbHbIE UIEH, BPO-
ne mobpa, KpacoTbl, UCTUHBI, CIIPaBEIIMBOCTA, HO U CIIe-
LIMaJbHbIE MJEU, BPOJE CToJa, JIOIIAAM M BOOOIIE BCEX
KOHKPETHBIX MPEIMETOB, TO BBIXOIWUJIO TaK, YTO ISl TO-
3HAHMSI MJEU KaXIOW Belld HEoOXOMMMO ObUIO OTBIIE-
KaTbesl OT BEIIECTBEHHOIO CYIIIECTBOBAHUS WM, KaK BIEp-
Bbl€ BbIpAa3WJICSl PUMCKUI MuUcaTeb, OpaTop W BUIHBIN
nomutrdeckuii gesttens M. T. Hunepon (106 43 mo H. 3.),
OTBJIEKATb OT BEIIM €€ IcceHyuro. DTo TpeOboBaHUE Ha
MOYBE CPEIHEBEKOBOIO PEIUTMO3HO-MOPATBLHOIO MUPO-
BO33pEHUsI MPUBEIO K OTIACJICHUIO cywHocmu (nart.
essentia) oT cywecmeosanusa (naT. existentia), Mpu 3TOM
CYIITHOCTb TIOHMMAJIach KaK CKpblimoe Ka4ecmeo NI OCo-
Oast npouzeodawas ¢opma. DCCEHIUS WHOTIA ITOHUMa-
Jlach TakKe KaK HOMEHUUdAbHas dK3UCMeHUUs, a DK3UC-
TEHIIUS Kak axkmyanvHasn 3cceHyus. CXonacTUYeCKUi
peanusMm (uaeanu3M) HaAeIua1 OTBJICUEHHbIC SCCEHIUU
KOHKPETHBIM OBITUEM M TIOCTaBWJI SMIUPUYECKYIO HCii-
CTBUTEJILHOCTh B MEPAPXUUYECKYIO OT HUX 3aBUCHUMOCTb.

Hapsny ¢ punocodckumM OCMBICIEHUEM «CYLLIHOCTHU»
U «CYyIIECTBOBaHUS» IIUIO OCMBICJICHHUE YKa3aHHBIX TO-
HATUI B pyclie aIXMMUYECKOTO OIbITa. AJTXMMUKU TakKXKe
MBITAIMCh a0CTParupoBaTh SCCEHIIMU, HO HE JIOTMYECKUM
o0pa3oM, a SMIUpUYEcCKUM. B COOTBETCTBUM C Tpaaulin-
OHHBIM TPEUECKHUM TIPEICTABICHUEM O «CTUXUSIX» aJIXU-
MUKW HACUUTHIBAJIM YETbIPE OCHOBHBIX ICCeHuuu WU
anemenma. OIHAKO HE OrpaHUYMBAIMCH 3TUM, T00aBIISIS
nmo mpumepy nudaropeiieB U1 ApUcTOTeNsT K JTaHHBIM
BCCEHLIMSIM TISATYIO BCCEHLMIO (JIaT. quinta essentia)  aghup,
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CUMTABIIMIACS HMepapXUUYeCKH BbIC-
1€l acceHuUet, nOoO ee MecTompe-
ObIBaHUE TTOMEIIAJIOCh B HAJI3EMHOM
HebecHoM Mupe. Takum o0Opasom,
Oyay4d TSITOM IO CYETy, KBUHTICCEH-
1MSI TeM HEe MEHee cuuTajach Iep-
BOM IIO paHIy.

CxosnacTbl, BTOpsI CTOMKaM, pac-
CMaTpUBaBILIMM TISITYIO CYIIHOCTb B
KayecTBe «IOTMYECKOTo BOXKIISH» MMpa,
OOBSIBWIIM KBUHTICCEHIIMIO «MMPO-
BbIM AyXoM» (naT. spiritus mundi). B
pe3yJibTaTe 3TOro KBUHTICCEHIIMS TTOMyYrIa 3HAUCHUE «UH-
CTelllIell NpPUPOAbl», «UMCTEHUIIICH CUIbl», «dUCTEHILeH 100-
poneTen» WM crelunduyeckoro «ayxa» BceX Bellleld BO-
00111le, KOTOpble MOXHO ObUIO JIOOBITH AIXUMUYECKUM CITO-
cOOOM M3 OpraHUYeCKUX WJIM HeopraHMYeckux BellecTB. B
KOHTEKCTE aJIXMMUYECKUX OIMBITOB aOCTpaKIIMs TpeBpallia-
Jach B 9KcTpakimio. Korma, Harpumep, alxuMUKKU U3BJIeKa-
J (KCTParupoBajv) ajJKorojib, TO BEPWIM, YTO U3BJIEKAIOT
HEKUil dyx (J1aT. spiritus), HEKyIO cyuHocms (1aT. essentia)
W yydodelicmeennyto ody ycuzHu (J1aT. aqua vitae).

C Toli majiekoii MOpbl YTEKIO MHOIO «akBa BUTHI», B
TOM 4YuCJie U 4yepe3 Oe3moHHbIe (UuaocodpcKue XKeIyaKu,
OT KOMX pyKoH moaath 10 ¢uiocopcKux MO3roB, B3OYIO-
Ppak€HHBIX MHOTOIPaIyCHBIMU «3CCEHLIMSIMI». BoT moue-
My ceifyac HaM TIPUXOOUTCS TPOOMPATLCS XOTS U TPO-
TOPEHHO-U3BUJIMCTBIMU, HO YEPTOBCKU XUTPHIMU TTYTSIMU
WCTOPUHU «3CCEHLMAIbHOMN» (hrIocoCcKOi MBICTU, YTOObI
pa3BesiTb TyMaH, OKYTBIBAIOIIMI TOBOJBLHO MPOCThIE BEIIIH,
ACCOLIMUPYEMBIMU C HEKUMMU <«CYIIHOCTSIMU».

C y4yeToM IOC/IEIHETO HEeNb3s1 MPONTH MUMO TOTO JIIO-
OonbITHOrO (hakTa, YTO BbIpakeHUE «(popMasibHasl JIOTH-
Ka» BOHIUIO B (UI0ocOpCKUil JIEKCMKOH CIYCTSI MHOTO
BEKOB TTOCJIe CMepTH ApuCTOTeNs. ABTOpaMi 9TOTO BbIpa-
JKEHMST SIBUJMCH JBa BUIHBIX TPEACTABUTENSI KiIaccuyec-
Kot Hemeukoin ¢duiaocopun XVIII XIX BB. Kant u
I'erenb. KaHT mepBbIM, HO JIMILb CIIOPaIUdYeCKU YIIOTPEO-
JISUT BbIpakeHne «opMasibHasl JIOTHKa», TIPSATIOUNTAsT Yallle
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TOBOPUTH 00 21eMEeHMAapHOIL A0eUKe, 00-
well nouke, KOTopasi Ha HECKOJIBKO
CTYIIEHEM HUXE TaK Ha3bIBaeMOM
MPaHCUEHOeHMAAbHOU A02UKU, T. €. JIO-
TMKH, KOTopas KakK Obl pa3IBUTAcT
PaMKK TPpaaULIMOHHOM JIOTUKHU, BBIXO-
Il 32 ee TpaHULIbl B cdepy BOIPO-
coB (puaocodckoil Teopuu HaydyHO-
ro Mmo3HaHusi (THOCEOJIOTUH).

[IpumepHO B 3TOM Xe HarpaB-
JeHuu pabortana v MbIcab [erens,
MPOTUBOMOCTABJISIBILIETO CBOIO JHa-
JIEKTMYECKYIO JIOTMKY JIOTUKE (POpMaIbHOM.

Hu Kant, Hu I'erenp He oOoraTuind JOTMYECKOM Ha-
VKM, HO CKOpE€€ BHECJIM CTpAIHYK MNyTaHWIly B ¢uiio-
cockre yMbl, UCIIOJIB3Ysl CIOBO JIOTMKA [IJIs1 YKa3aHUs Ha
TEOPUIO TTIO3HaHUS. B pesynabTaTe 10 cUX MOp cpenu orpe-
JeJeHHon YyacTyu ¢uyiocooB OBITYET Tpaauliusl paccMarT-
puBaTh (opMabHYIO JIOTUKY KaK HEYTO MEHee IIEHHOE
10 CPAaBHEHUIO, CKaXEM, C JUAJIEKTUYECKON JIOTUKOM, KO-
Topasi (paKTMYECKM HE OTHOCHUTCSI K pa3psiay JIOTMYECKUX
JACHUIUIMH. OT4acTh 3TO OOBSICHSIETCS TEM, UTO B Teye-
HUE UTUTEJIBHOTO BPEMEHU JIOTUKY MECTOBAIM MCKIIIOUM-
TeJbHO (dustocodbl, 3a00TIMBO obeperaplliie €€ OT I10-
MOJIBHOBEHMI CO CTOPOHBI APYruX HayK. Puiocodbl ObUIH
HauMBHO YOEXIEHBI, YTO UX JIOTUKY HE BIIPSTYT B TEJETY,
Harpy>kK€HHYIO YTWJIMTAPHBIMIA MHTEpECAMU €CTECTBOMCITbI-
TaTeJIe U TPeACTaBUTENCH TEXHUYECKMX HayK. A ee Bce-
TaKy BIPSTIM, U OKa3ajoch, yTo Hail Ilerac moxer He
TOJIBKO MAapUTh B (PUIIOCOMPCKUX SMITUPESIX, HO U YCIIEITHO
3aHUMATBhCS BCHAIIKON 3€MHBIX MPOOJEM W TEPEBO3KOM
HEJIETKMX HAayYHO-TEXHUYECKUX TPY30B.

Bripouem, He Oymy ymasisiTb BO3SMOXHOCTH IOJIETA JIO-
ruyeckoil Mpicau. Jlormka OjecTsine goKa3ajia CBoe Mpa-
BO Ha BBICOKMI cTaTyc (PyHIaMEHTaJbHOW HayKW, yKa-
3aB YEJIOBEKY Ha cujly M Oeccuine ero mHTesuiekta. OHa
He nobosack B quue Kypra I'énens mokasaTb Teopemy,
YTBEPXKAAIOLIYI0 HEBO3MOXHOCTb TMOJIHOW (popMaiM3aniuu
npouecca JIOTMYECKOTro BbIBOJA.
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Jlornkam m3BecTHO, 4TO (hOPMaIM30BAHHBIN $I3bIK, B
MPOTHUBOMNOJIOKHOCTb OOBIYHOMY €CTECTBEHHOMY S$I3BIKY,
cledyeT 3a TaK Ha3bIBa€MOUl Jlorudeckoil ¢opmoii u mo-
POl CMIIIKOM AOTOLIHO €€ BOCIPOM3BOAUT B yilepO Kpat-
KOCTH M JISTKOCTH OOILIEHUSI, HO 0€3 3TOro He OOOMUTHUCH,
0COOEHHO TOrAa, KOraa Mbl CTPEMUMCSI YaCTb PYTMHHOM
paboThl MepenaTh MallrHE.

BBenenue ocoboro popmann3zoBaHHOTO SI3bIKa O3HA-
YyaeT MPUHSITUE U OCOOON Teopuu, OCOOOM CHUCTEMBI JIO-
TMYECKOTO aHaiu3a. B aToM cMmbicie ¢hopMaln30BaHHBIN
SI3bIK HE SIBJISIETCSI KAKMM-TO BBIIYMAaHHBIM 3aMEHUTEJIEM
CJIOB U TIPEIJIOKEHUI €CTeCTBEHHOIO s3blKa. Pasymeercs,
TOCKOJIBKY MbI BCE-TaKu JIIOJM, a HE TPUILEIbIbI U3 KOC-
Moca, TO Halll XOTs U (POpMaJIM30BaHHBINA, HO CITyXKalluid
YEeJIOBEKY WCKYCCTBEHHBIM $3bIK MBITAETCS KOMUPOBATh
OOBIYHBIN SI3BIK, OOCTABJISISI 5TO MAacCOM Pa3IMYHbBIX U CO-
BEpLIEHHO Hen30eXHbIX oropopok. Hampumep, B hopmanu-
30BaHHBIE JIOTUYECKUE SI3BIKA MBI TIEPEHOCUM OIUH XOPO-
10 U3BECTHBIA BCEM HaM TWUI BBIPAXKEHUM  COOCTBEH-
Hble UMeHa. K HHUM OTHOCSTCSI He ToJNbKO MMeHa HeaH,
Mockea, mpunaduyames, HO U1 UMEHa, OTpaXKalolIue Crocoo,
KOTOPbIM OHM O0O3HAYyaroT TOT WM WHOU WHIAWBUILYaTb-
HbIit TipeameT. [IpumepoM ciyXuT uMsl copok dea, 00O3Ha-
yarolee HEKOTOpOe MPOCTOE YUCIIO, TIPUTOM TaKUM CITOCO-
OOM, KOTOpBIN BbIpAXKaeTcsl B SI3bIKOBOM CTPOEHUM MMEHU
(peaMeT, SIBSTIOLIMIACS YeThIPhbMST ASCSITKaMM TUTIOC JIBa).
Ewe npumep: poouna Jlvrouca Ksppoasra. 1o mMst 060-
3Ha4yaeT AHIJIMIO, POIWHY M3BECTHOTO MUCATENS U YYEHO-
ro XIX B. Yapnwza Jlaytumka JdomkcoHa. Cnenuduyeckuii
croco0 0003HaYeHUsT TIPEAMETa, OTPAKEHHBIN B SI3BIKOBOM
CTPOCHMM 3TOT0 MMEHM, COCTOMT B YKa3aHWM Ha TO, 4YTO
MPEeIMET SIBJISIETCSI MECTOM kuTesbeTBa JIbtonca Koapposura.

B 0OOBIYHBIX €CTECTBEHHBIX SI3bIKaX HE BCErla JIETKO
pasnuuath 3TM MMeHa. B umeHax tuna [lemp, cmapuna
Xoto umu Jlvtouc Kappoaa Mbl UMEEM JI€JIO C IIPOU3BOJIb-
HBIM MPUITMCBIBAHUEM HEKOTOPOTO 3HAYEHMSI STUM HMeE-
HaM. B mmenax xe tumna pooduna Jlviouca Ksppoasa nmm
Keéadpam uucaa 08a Mbl CTAIKUBAEMCsI C UMEHAMU, TTOCTPO-
€HHBbIMM U3 3JIEMEHTOB, KOTOPbIE B MTOBCEIHEBHOMN >XU3HU
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pazauyaloTcsl B JIydllieM ciyyae MHTyuTHUBHO. Ho uTo ecThb
MHTYULIMS, a TeM Oojiee reHuanbHasa? HanmexHa au oHa?

Y1o0BI M30eXaTh ITyTaHULIBI M CCBUIOK Ha T€HUAJIbHYIO
MHTYULIUIO, JIOTMKY BBOIIT B (hOPMATM30BAHHBIE SI3bIKM TOY-
HO (pUKCHpOBaHHBIE U SIBHO c(hOpMYIMPOBAHHBIC TpaBuia
KOHCTPYMPOBaHUSI UMEH, HO, CTOI, 00 9TOM peyb BIIEPEIH.
3nech Xe OTMedy, UTO B JIOTMKE IMpUIAeTCs] MCKIIOUM-
TeJIbHO OOJIbIIIOE 3HAUYEHUE MPaBUJIbHOMY BBIPAKEHUIO
Mpoliecca TeOPETUUECKUX Pa3MBbIIILIEHUI B SI3bIKE HayKH,
Ille MCKYCCTBEHHas] CUMBOJIMKA WUTPaeT MCKIIOUYUTEIbHO
BaXXHYIO poJib. XapaKTepHO, YTO COBpeMeHHasi (popMasib-
Hasl JIOTMKa Ha3bIBaeTCsl €llle CMMBOJIMYECKON JIOTMKOM,
TaK Kak B HEil MOBCEMECTHO MCIOJb3YIOTCSI TOYHO OIpe-
JIeJIEHHbIE JIOTHYECKME CUMBOJIbI, 3HAYUTEIbHO O0JIeryaro-
1€ MHOTHUE JIOTUYECKUE MPOLIECAYPHI.

Hcrnonb3oBaHue CHMBOJIOB OOHapy>XKHMBaeT POJCTBO
(op-masibHOI JIOTMKM, 3apoAuBIIEiics B Heapax (puiaoco-
¢uun, ¢ MaTeMaTUKOR. DTO POJACTBO KacaeTcsl CIIOCOOOB
MPaBUJIbHBIX BBIBOAOB (YMO3aKJIIOUYEHUI) B JIOTMKE U
MatemaTKe. CMMBOJIMUYECKasl JIOTUKa, MPOHUKasl B chepy
MaTeMaTUYEeCKUX PAacCYKIACHUI, TPUHMMAET BUJI MaTeMaTu-
YecKoi JIOTMKHM, B OCHOBE KOTOpPOM JIeXKaT TeOpPETUKO-
MHOXECTBEHHbIEC TTOHSTHUSI.

He cnemyer myrath MaTeMaTM4ecKyl0 CUMBOJIUMKY C
MaTeMaTUKOM KakK ocoObIM ciocoboM paccyxaeHuil. Ma-
TemMaTu4yeckasl hopma ellie He rapaHTHPYET, YTO Mbl MMe-
eM JieJlo ¢ coOcTBeHHO MatemaTukoi. MHorma u cioBa
€CTECTBEHHOTI'O $I3bIKa BBIPAXKAIOT JIOCTATOUHO TOYHO CYTh
MaTteMaTudeckux uaeil. Jlocturaercs 9To 3a cYeT JIOTH-
YECKOTo CIEMJICHUST BbIpAXKEHU €CTECTBEHHOTO $I3bIKa.

Ha BaxHy pojib CUMBOJMYECKOI JIOTMKU B TMO3HA-
HUU yKasbiBajoch AaBHO. Ene nmuoHepsl Hayku HoBoro
Bpemenu (XVII XVIII BB.) otMmeuanu a1y ponb. OHH
MEPBLIMU 3arOBOPUJIM O $SI3bIKAX MaTeMaTWKH, JIOTUKHU, eC-
TectBo3HaHMsI. Ho Tonbko B XIX XX BB. MX MAEU MOJIY-
YUJIM MPaKTUUECKOe MOATBEPXKICHUE.

DopMabHO-JIOTMYecKoe M3ydeHUe JIIo0oro Kpyra Ha-
YYHBIX BOMPOCOB HAYMHAETCSI C 3aMEHbI peabHbIX 00bEK-
TOB HEKOTOPBIMU MX aOCTPAKTHBIMM OINMMCAHUSIMU WJIM C
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KOHCTPYUpPOBaHMSI cyIybo abCTpaKTHBIX 0O0BbeKTOB. Yalle
BCEro 3TU abCTpaKLUU BBIOMpPAIOTCS TaKUM OOpa3oM, 4YTo-
Obl B HUX ObLIM OTPaXEHbl UMEHHO TE€ CBOWCTBA MCXO-
HbIX OOBEKTOB, KOTOpbIe Mbl cobupaeMcsl u3ydatb. B coBpe-
MEHHOI JIOTMKe TaKoil Haubojiee BaxkHOU abcTpaxiuen
SIBJISIETCSI TIOHSATUE «JIOTMYECKUU SI3bIK». B maHHOM ciy-
yae TOoJ JIOTMYECKUM SI3bIKOM TTOHUMAETCsl HE peallic-
TUYECKAasl KOMUS €CTECTBEHHOTO $I3bIKa, a €ero opmajiu-
30BaHHBIA aHAJIOT.

I'pammaTuKa 11060r0 €CTECTBEHHOIO $3bIKa HOCHUT B
W3BECTHOM CMbIC/IE aHAJIMTUYECKUIA Xapakrep, T. €. BbIpa-
JKEHUS €CTECTBEHHOTO $I3blKa pa3jiaraloTcsl Ha He Mojjia-
onecs JaJbHENIIEMY pa3ioKeHUI0O KOMITOHEHTHhI. [lpu
TMOCTPOEHUN K€ JIOTMYECKOTO $I3bIKa Mbl JIBUXEMCS B
00paTHOM HalpaBJIEHUH, T. €. OepeTcs COBOKYITHOCTb HC-
XOIHBIX CHMBOJIOB, a 3aT€M OIPEACISIOTCS Pa3IuYHbIE
KaTeropuy BBIPAXKEHUIA W CBOMCTBa BBIPAXEHUN B Tep-
MHWHaX 3TUX MCXOIHBIX CUMBOJIOB.

Takum oOpazom, Jloruka pacrojaraeT cBoUM ¢dop-
MaJIM30BaHHBIM SI3bIKOM, KOTOPBIN YIOBJIETBOPSIET CIEIY-
IOLIUM TpeOOBaHUSIM:

1. Bce ocHOBHBIE (ITpOCTbIE, HECOCTaBHbBIC) 3HAKU JOJ-
JKHBI OBITh IMpENCTaBICHbl B SIBHOM BHJIE.

2. JloKkHBI OBITh 3afaHbl TIpaBUJia BBEACHUS HOBBIX 3Ha-
KOB C MOMOIIBLIO YK€ MMEIOIIMXCS.

3. HoiokHbI ObITh 3aJ1aHbl BCE TTpaBUjIa MOCTPOSHUST (POpMYIT
(HarmpuMep, TIpaBUJIa 0Opa30BaHUSI MPEUIOKEHUI U3 CJIOB).
4. HomkHbl OBbITh 3aJaHbl BCe MpaBuia MpeoOpa3oBaHUs
dopmy.

5. JlokHBI OBITH 3a7aHbl TMpaBUja WHTEPIIpEeTalluu Ha-
IIUX aOCTPaKTHBIX MOCTPOCHUIA.

HawnbGosnee pa3BuToli 4acTbi0 COBPEMEHHOM JIOTUKU SIB-
JISIeTcsl TaK HasbIBaeMasl J10eUKa 8vickasbiéariil. bonee Toro,
JIOTMKA BBICKAa3bIBAaHUM  9TO OCHOBA CMMBOJMYECKON JIO-
TUKH.

I'maBHBIM MpenMeToM U3YYeHUs JIOTUKM BbICKa3bIBa-
HUIi SIBJISTIOTCSI TIPOCTBhIE BBICKAa3bIBaHUSI THUIIA:
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(a) Mucmep Teucmep 6bi1 MUHUCPOM;
(6) Yucno mpu 6oavwe uucaa oea;

(B) Ha Jlyne ucusym aymamukiu;

(r) Kpoxoouavt nemarom oueHv HU3KO.

B noruke mom BbIcKa3bIBaHMEM IMOHUMAETCS TO, YTO
B JIMHTBUCTUKE paccMaTpUBaeTcsl KaK YTBEpAUTEIbHOE
(moBecTBOBaTeIbHOE) Tpe/ioxeHue. Ilpumepom Takux
BbICKa3bIBAaHUI Ha €CTECTBEHHOM S$I3bIKe CiyXart: Bce arodu
cmepmubt, Ecau 2 + 2 = 4, mo 4 < 5, Ecau udes 3enenas,
Mo OHA APOCMHO chum. DTU TIPUMEPBI, PaBHO KaK U TPebl-
JylMe, TOKa3bIBaloT, YTO BbICKa3bIBaHUSI HE 00513aTeIbHO
JIOJKHBI ObITh UICTUHHBIMM C TOYKHM 3PEHUST 3IPaBOrO CMbIC-
Jia, T. €. JIOTMKU OOBIMHO HE o0palllaloT BHUMaHHSI Ha CMbIC-
JIOBOE coliepKaHKMe BbICKa3bIBAHUI, MMEIOIIIee BHEIOrMYec-
Kuii xapaktep. Borpochkl o ToM, JIeTalOT WM HE JIETalOT
KPOKOIMJIbI, MOTYT BOJIHOBaTh 300JIOTOB, HO HMKaK HE
JorukoB. Jlornyeckasi Hayka MHTepeCyeTcsl BeCbMa CBOE-
00pa3HO MOHMMAaeMON MCTUHHOCTBIO WJIM JIOXHOCTBIO
BbIcKa3biBaHU. OHa abcTparupyercsl OT KOHKPETHBIX 00CTO-
SITEJIbCTB, OT CONEPXKaHWsSI BbICKA3bIBAHUM, MPEATOYNTAS
MMETH ACJIO C UIICATM3UPOBAHHON KapTUHOM peabHOW WU
BBIMBIIIUICHHOI JeficTBUTEIbHOCTH. Ee yueHble MyxXu, KO-
HEYHO, YAMBSITCS, Y3HaB, YTO Ha KaKOK-TO MajieKol TUIaHeTe
KPOKOIWJIbI AEHCTBUTETLHO MOTYT JIeTaTh, HO... OYeHb HU3-
Ko. OmHako Kak JIOTMKaM MM 3TOT MoTpsicaronuii gaxr
0e3paziyeH.

I[Tomumo Bcero mpoyero B JIOTMKE BbICKa3bIBaHUM
a0CTparnpyroTcsl OT COCTaBHBIX YacTell U CTPYKTYphI Mpo-
CTBIX BbICKa3bIBaHMII, HO 3TO HE O3HAYaeT, YTO B JPYTUX
paszzesax JIOTMKM HaOJronaeTcsi aHaJIOTMIHOE.

JI1s BbICKa3bIBAaHUIA BBOJSITCSI COOTBETCTBYIOILIME TIEpe-
MEHHBIE, Ha3bIBAEMBbIEC HPONO3ULUOHAALHBIMIL, VT BbICKaA3bl-
eamenvhviMu, nepemerHbiMu. OHU OOBIMHO O0O3HAYAIOTCS
CTPOYHBIMM OyKBaMU JIAaTHHCKOro ajidasuta (a, b, ¢ 1 T. II.)

Cpenu TepMUHOB M CHMBOJIOB, BCTpEUalOIIUXCsl B Ma-
TeMaTUKe U JIOTUKE, Mbl pa3jinyaeM IMepeMeHHbIe U MOCTO-
sHHble. Hampumep, B MaTemaTke Mbl BCTpedyaeM TaKue
ITOCTOSTHHBIE TepMUHBI, Kak mpu (3), cymma (+), ymHOMCceHue
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(x mma ) u 1. 0. Kaxnplii U3 5TUX TepMUHOB MMEET TOY-
HO oIlpe/ieJieHHOe 3HaYeHue, cUuTalolleecss HeM3MEHHbIM B
XOJle MaTeMaTHUUYECKUX PacCyKICHUIA.

ITepemeHHbIE, B TPOTUBOITOJIOXKHOCTD ITOCTOSTHHBIM, HE
00J1a/1a10T KOHCTAaHTHBIM 3HaueHueM caMu 1o cebe. Corna-
CUTECh, HEJIENO 3BYYMUT BOIPOC: SIBJISIETCS] JIU X 3€JICHBIM
pacteHuem? Ho 3aTo BmosiHE yMecTeH BOMPOC: SIBJSIETCS
JI orypell 3eJeHbIM pacTeHueM?

BBumy toro, uro camu 1mo cede nmepeMeHHbIe He MMe-
0T 3HAYEeHUSI, TO BbIPAXKEHUE BUJA «X €CTh 3€JIEHOE pa-
CTECHHUE» HE MOXET SIBJSITbCS BbICKa3bIBAHUEM B JIOTH-
YECKOM CMBbIC/Ie, XOTSI B T'paMMaTHYECKOM IUIaHE OHO
umeeT Gopmy BbICKa3biBaHUS. YTo U3 3TOrO ciemyer?

M3 3Toro ciemyer, 4To Moj JOTMYECKUM BbICKa3bIBa-
HUEM MOHUMAETCsl OIpeAe/eHHOE YTBEpXKIeHNE, KOTOpOoe
MOXET ObITh JOKa3aHO WJU omnpoBeprHyro. Hampumep,
€CJIM MBI 3aMEHUM X CJIOBOM «DapaH», MOJIY4YMM JIOKHOE
BbIcKa3bIBaHue (bapan ecmv 3enreHoe pacmeHue), HO B
pe3yJibTaTe 3aMEHbI X CJIOBOM «OTypeLl» MOJYYUM MCTHH-
Hoe BbIcKa3biBaHUe (Oeypey ecmb 3eneHoe pacmenue).

BeipaxkeHusi, comepxaiie epeMeHHbIe M TTpeBpaiiia-
folecs B BBICKAa3bIBAaHUSI TMPHU 3aMEHE STUX TMEepEeMEH-
HBIX MOCTOSIHHBIMM, HA3bIBAIOTCS MMO-Pa3sHOMY: HPOHO3U-
UYUOHAAbHBIMU (DYHKUUAMIU, BbICKA3bIBAMENbHbIMU QYHKUUA-
MU, QYHKUUAMU-BbICKA3bIGAHUAMU W T. II.

[Tomumo 3amMeHBI TEPEeMEHHBIX TOCTOSIHHBIMU €CThb
elle Ipyroi crocod, MOCpPeACcTBOM KOTOPOIO M3 IPOIOo-
3ULIMOHAIBHBIX (PYHKIIMI MOTYT OBITH MOJYYeHBI BbICKA-
3pIBaHUs. PaccMoTpuM crieaylolnyo aiaredbpamyeckyro
dbopmyy: (x + y)?= x>+ 2xy + ).

T'oBOps1 SI3bIKOM JIOTMKHM, Mbl UMEEM JIEJIO C TPOITO3HU-
LIMOHAJIbHOM (byHKIIMEN, comepxXalleid IepeMeHHbIE X U Y,
KOTOpBIE YIOBJIECTBOPSIIOT MPOU3BOJIbHBIE Mapbl YKcell, T. €.
KakuMH Obl YMCJIEHHBIMU TOCTOSIHHBIMU Mbl HU 3aMEHSI-
JU X U Yy, TIoJlydeHHasi ¢hopMyJia Bceraa OyaeT MCTMHHOM.
Takum obpazoM, i1 BceX YMcesl, CUMBOJIMYECKA O00O3HAYa-
eMBIX X M y, UCTUHHO OyzeT, uto (x + y)> = X* + 2xy + )2

PaccMoTpuM Temneph MpoIo3ULMOHAIBHYIO (hYHKIIAIO
Buda x > y. Eciu BMecto x moncraBuTh 10, BMecto y 9,
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MOJYYUTCSl ICTUHHOE BbIcKa3biBaHue. Ho ecnu BMecTo X
HoAcTaBUTh 12, a BMecTO y 13, moxyduTcs JIOXKHOE
BbIcKa3biBaHue. CienoBaTesibHO, 3TO (opmysie He Mo-
JKET YIOBJIETBOPSITh JioOasi TMapa uucen. [loatomy mpu-
MEHUTEIbHO K Hallleil hopMyJie TouHee OyIeT TOBOPUTH
TakK: 011 HEeKOMOpbIX Yucer X U Y CNpageoluso, 4ymo x > ).
WNmm: cywecmeyrom uucaa x u 'y makue, umo x > y.

Boipaxkenust Buga «Jlis Bcex X, y,..» win «CyllecTBy-
10T X, ),... TAKWE, YTO...» HAa3bIBAIOTCS KGAHMOPAMIU.

Quantum, quantity xoauuecmeo. Quantify  onpede-
aamo Koauwecmso. Quantifier (kBaHTOp) — OTrIIaroibHoOE
CYILIECTBUTEIBHOE.

KBaHTOpBI (JIOrMUYecKue orepaTopbl) YKa3bIBalOT Ha
KOJIMYECTBEHHYIO XapaKTepUCTUKY 3HAYCHUI TOW MJIM MHOW
MEePEMEHHOI, /111 KOTOPOil COOTBETCTBYIOIIIEE BbICKA3bIBa-
HUE MCTUHHO.

B nanHOM ciyyae MbI MMeeM AENO C ABYMsI KBaHTO-
paMHd  YHUBEpPCAJbHBIM, WM KBAaHTOPOM BCEOOIIIHOCTH
(/Ina ecex x, y,..), U AK3UCTCHUUAIBbHBIM, I KBAHTOPOM
cymectBoBanus (Cywecmegyiom X, y,... makue, 4mo...).

BrickasbiBaHMSI, comepKalliye rmepeMeHHble,  3TO 00-
masi ¢popMa MHOTHUX JIOTUYECKMX BbICKA3bIBaHUI, KOTO-
PYIO Ha3bIBAIOT s02uteckoli gopmyaoli. Eciu momcraHoBKa
Kakoro-yjn0o 3HaueHUs TMepeMEeHHOI B JIOTUYECKylO0 dop-
MyJly MpeBpalllaeT ee B MCTUHHOE BbICKa3bIBaHUE, TO TO-
BOPSIT, YTO JIaHHOE BBICKa3bIBAHWE WCTUHHO IS BCEX
3HauYeHM# X. BblpaxkeHue «MCTUHHO IS BceX 3HAYCHUI
X» obo3HavaeTcs Tak: V x. CuMBoOJ V Ha3bIBaeTCs KBaH-
TOPOM BCEOOITHOCTU. DTOT CUMBOJI, CIyXalllUil aHajo-
TOM CJIOBa «BCE», MPEICTABIISIET COOOI TepeBepHyTOE Ja-
TUHCKOE A, HallOMUHaIoOIIee O HEMEIIKOM cjoBe «alle»
(6ce) umu o6 aHrImMiickom cioBe «all» (ece).

Eciu TonbKO HeKoTopble 3HaUEHUS TEpEMEHHON TTpe-
BpallaloT JIOTUYECKYI0 (popMyJTy B MCTUHHOE BbICKA3bIBa-
HME, TO TOBOPSIT, UTO BbICKa3bIBAaHWE MCTUHHO IS HEKO-
TOPBIX 3HAYEHUI X, T. €. CYIIECTBYIOT HEKOTOpbIC 3HAUECHUS
X, TIPM KOTOPBIX BbICKa3biBaHWE UCTUHHO. CHMBOJIMYECKU
5TO 3aIMCBIBACTCSI C MOMOIIBIO KBAHTOpa CYIIECTBOBAHMS
3 B Buae 3 x. DTOT CUMBOJI, CIyXalllMii aHaJOroM CJIOBa
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«CYIIIECTBOBATb», MPEACTABJISIET COOOW IMOBEPHYTYIO B
MPOTUBOIMNOJIOXKHOM HaIlpaBJIeHUM JIaTUMHCKYIO OykBy E.
[aHHass OyKBa HallOMHMHAEeT O HEMELIKOM CJIOBE «existieren»
(cywecmeosams) UMM 00 aHITIMIACKOM cJlOBe «to exist»
(cywecmeosamn).

XOTSI B MOBCETHEBHON peYM Mbl HE MOJIb3yeMCS Iie-
PEMEHHBIMU M KBAHTOPaMM, HO B €CTECTBEHHBIX SI3bIKax
BCTpEYaAIOTCSl MX SKBHMBaJleHTbl. Hampumep, B pycckom
SI3bIKE MMEIOTCSI CJIOBa, OJIM3KKME MO CBOUM (PYHKIIMSIM
KBaHTOPaM: «BCE», «BCSKUII», «II000M», «HUKAKON», «He-
KoTopblii» U T. n. Tak, BeipaxeHue «Hexkoropeie moan
XUTPb» UMEET MPUMEPHO TOT XKE CMBIC/, YTO U BbICKa-
3piBaHUE «CylIecTBYeT X TaKOM, YTO X SIBJISIETCSI YeIoBe-
KOM U XUTPBIM».

Panu kpaTKocTHM M JIOTMYECKOW TOYHOCTH KBAHTOPBI
3aMEHSIIOTCS CUMBOJIAMU.

braromapst kKBaHTOpaMm MTPONMO3UIIMOHAIbHBIE (PYHKIIU
ABTOMATUYECKN TPEBpAlllaloTCsl B BbICKa3bIBaHUSI, a Tepe-
MEHHBbIE JIMIIAIOTCS CBOE CBOOOMIDI, T. €. CTAHOBSATCSI CBSI-
3aHHBIMU TIEPEMEHHBIMU (KaXKYIIMMUCS TePEMEHHBIMHU).
TaMm, rae KBaHTOPBI OTCYTCTBYIOT U Mbl UIMEEM JEJIO TOJBKO
C MPOIO3ULIMOHATIbHOM (DYyHKIIMEN, TTepeMEHHbIE Ha3bIBa-
I0TCSI C80000HbIMU VTN HECBA3AHHbIMU NepeMeHHbIMU.

IlepemeHHBIE WM KBaHTOPbI WIPAOT MCKIIOUUTEIHLHO
BaXXHYIO poOJib B (DOPMYJIMPOBKE MATEMATUUECKUX TEOPEM.
Y10 Xe KacaeTcsl TIEpEMEHHBIX, TO CMEJIO MOXHO CKa3aThb:
WX U300pETEHUE COCTABJISIET TTOBOPOTHBIN IMYHKT B MCTO-
pUM MaTEMATUKU, a B JaJbHEWIIEM W JIOTUKU B 1IEJIOM.

BHyTpu JlorMku BbICKa3bIBaHWI pa3dyaloT By3Hau-
HYI0O 1 MHOTO3HAaYHYIO JIOTWKY. JIBy3HauHasi JIOTWKa ore-
pUPYET TOJIBKO ABYMSI 3HAUEHMSIMU, KOTOPbIE YCIOBHO
WMEHYIOT UCMUHA W A0MCb, HO MOTYT UMEHOBaTb U TO-
npyromy (Harpumep, Oeioe  uepHoe, Kpacugoe  ypooiugoe,
Kpyacka nuea  Kpywcka euna, 1 Owma 0 1 u 1. 1.).

Crenyer NOMHUTb, YTO B JIOTMKE CBSIIEHHOE JUISI (U~
JI0cO(POB CIIOBO «MCTHUHA» YIOTPEOJISIETCSI He B CMBICIIE,
MpEAIojlaracMOM TOW WA MHOM TEOpHEN OTpaXXeHHs, a
JIMIIb JUIS YCJIOBHOTO OOO3HAY€HUs JIOTMYECKOTO CBOM-
CTBa: AUOO UCMUHHO, AUOO A0MCHO (AUOO BKAHOHUEHO, A0
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BbIKAIOMEHO; AUO0 A00Um, AlO0 He Aio-
oum u T. 1.). Ecn BbICKa3bIBaHUE JIO-
TMYECKU MCTUHHO, OHO MMEeT 3Haye-
Hue ucmuna (da, 1 v 1. 1.). Ecim ke
BbICKa3bIBAHME JIOTMYECKH JIOKHO, OHO,
KaK TOBOPSIT KOBapHbIE JIOTMKU, UMe-
€T 3HaYeHUe UCTUHHOCTU 1004ch (Hem,
O u 1. 0.). XOTsI TIOCAEOHEE 3BYUUT
HEMPUBBIYHO, HO TYT YXX HUYEro He
Tojieaeliib, MPUXOAUTCS MPUBBIKATD
K CBOEOOpa3HIo JIOTMYECKOH Tep-
MmuHojoruu. Kcratu, B cBoe BpeMsi
WU3BECTHBI HEMELKUN MaTeMaTUK U
Joruk OpHet penep (184 1902), crpemsich n3bexaTb Mo-
OOUYHBIX TCHUXOJOTMYECKUX aCCOLMAINI, CBSI3aHHBIX C YITOT-
pebJIeHUEM CJIOB «UCTUHA» U «JIOXb», MPEIIOXKWI HYJIb B
KayecTBe 3HaKa IS 3HAYEHMSI JIOKHOTO BbICKAa3bIBAaHMUSI.

C TOYKM 3peHHrs] MaTeMaTUYECKOM JIOTMKU KaXKI0e JIOX-
HOE BBICKa3bIBaHUE OTOXJIECTBJSIETCS] HE C OIIMOOYHBIM
OTpakKeHUEM JEHCTBUTEIBHOCTH, & C MYCTHIM MHOXECTBOM.
CoOOTBETCTBEHHO, KaX/10e€ UCTUHHOE BBICKA3bIBAHUE OTOX-
JIECTBJISIETCSI C HEITYCTbIM MHOXKECTBOM 3JIEMEHTOB, Ubsl (hU-
3uyecKasi Mpupona He TpUHUMaeTcsl Bo BHUMaHue. [Ipen-
CTaBUTENIIO MaTeMaTUYECKOM JIOTMKM He3ayeM 3HaTb O CO-
JiepXkKaHUM BbICKa3bIBaHWI, KpOMe 3HAHUIA, OINpenesieMbIX
MOHSITUSIMU TEOpUM MHOXecTB. [loaTOMy OH BMOJIHE N1O-
BOJILCTBYETCSl 3HaHUSIMU OO0 YCJIOBHOM MCTUHHOCTH (He-
ITYCTOM MHOXECTBE) MJIM JIOKHOCTU (ITyCTOM MHOXECTBE)
STUX BbICKa3bIBAaHUI (BbICKa3bIBAHUIA, BHIPAXKAIOIIMX HAILIN
3HaHUS O MHOXECTBax).

BonbIIMHCTBO UCTUHHBIX YTBEPXKACHUN, OTHOCSIIIMXCS
K TTIOBCETHEBHON XW3HU, SIBJISTIOTCSI OTHOCUTENILHO MCTHH-
HbIMM. B Jlornke Takasi OTHOCUTEIbHOCTb Yallle BCEro He-
npuemsieMa. JIoruku mpearnoynTaloT MMeTh Aejo ¢ abco-
JMOTHLIMU McTMHaMU. MICTUHHOE U JIOXKHOE yHoTpebJsieTcs
UMU B CMBIC]IE BO3MOXKHOI JIOTUYECKON OIIEHKHU CyXIie-
HUI, KOTOpbIE TPEICTABISIIOTCS HaM KaK HOCHUTEIU HEKO-
TOPOTO CMBICJIOBOTO COepPXKaHUsI, 00JJaueHHOTo B 3HAKO-
Byl0 ¢opMy, TouHee, B (popMy BbICKa3bIBaHUSI. B Joruke
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BBICKa3bIBAHUI CMBICJIIOBOE COJEpPXKaHUE BbICKA3bIBAHUIA
JKECTKO OTrpaHUYMBAETCSl TEM, YTO JIOTMKM HAa3bIBAIOT UC-
MUHHOCMHbIM 3Ha4eHUueM, He BKIIAJIbIBasi B 3TO IOHSITHE
dunocopckuii CMbICI.

OOGpatuTe BHUMaHUE Ha ciedylolee. Eciu BbicKa3biBa-
HUE JIOTMYECKU JIOXKHO, OHO UMEET 3HAYEHUE UCTUHHOCTH...
10cb. KOro-To MOXET CMYTUTb BBIPAXXKECHUE 3HAYEHUe UC-
MUHHOCMU TIPUMEHUTENIBHO K CJIOBY «JIOXb». JItoam oObr4-
HO pa3jinyaloT UCTUHY U JIOXb, a 3[1eCb Mbl UMEEM JEJI0
C KakuMM-TO CTpPaHHBIM CJIIOBOCOYETAHUEM. DTa CTpaH-
HoOCTb Kaxyluascsi. BcnomHuMm Benukoro I'miabbepra, Ko-
TOPBIA TTOJYLIYTS-TTOJYCEPbE3HO TOBOPUJI O BO3MOXHO-
CTM 3aMEHbl B MaTeMaTUKE CJIOB <«TOUYKa», <«IIpsMasi»,
«TIJIOCKOCTb» CJIOBAMM «CTOJI», «CTYyJI», «[TMBHAsI KPY>KKa».
B ero mytke ectb monst mpasnabl. [deno B ToMm, 4yTo Mate-
MaTUYECKNE CUMBOJIbI U TEPMUHBI 3aBUCIT HE OT acco-
IIMalMii OOBIYHOIO YeJIOBEKa, a OT BbIOOpa akKCUOM U
onpeneneHuit. Tak, ecaum Mbl onpeAesuM MaTeMaTUYeC-
KO€ TOBEIEHUWE TUBHOW KPYXXKM KaK TMOBEACHUE Teo-
METPUYECKOW TOYKM, TO MaTEMaTUKU BCKOPE IMEPECTaHyT
oOpaliaTb BHUMaHUE Ha HECKOJbKO HEyIayHbI BBIOOP
BBIPAXKEHUSI U HEMPUBBIYHOE CTAHET MPUBBIYHBIM.

Ecnu BbICKa3biBaHWE JIOTMYECKU UCTMHHO, OHO MMeE-
€T 3HaYeHWE WCTUHHOCTU UCMUHA. DTO TIOJOXEHUE HE
BBI3BIBAET COMHEHHUST Y HECIIELIMAIMCTOB, XOTSI Ha CaMOM
JleJie OHO JaJieKo He OecCOpHO, YTO OBLICTPO OOHAPYXKU-
BaeTcsl, KOrjaa JIOTMKA HauWHAIOT U3AeBaTbCs Hal 31pa-
BbIM CMbICJIOM. BOT mouemy s Hapylmia mopsiiok ¢op-
MYJIMPOBOK, MPUHSITBIX B YYEOHUKaX MO JIOTHKE.

Bwmecto «Breicka3biBaHUE p UCTUHHO» WM «BbIcKa3bl-
BaHUE p JIOXKHO» MOXHO CKa3aTb: «BbIcKa3bIBaHUE p MMEET
WCTMHHOCTHOE 3HaueHHE UCTHHa» (Ui «BbickasbiBaHMe
p UMEET UCTMHHOE 3HAYeHUE WCTUHHOCTW»); «BbICKa3bI-
BaHUE p HMEeT MCTUHHOCTHOE 3HauyeHue JOXb» (WIM:
«BbIcKa3bIBaHUE p UMEET JIOKHOE 3HAYEHHE UCTUHHOCTI»).
JI1sT MCTUHHOCTHOTO 3HauyeHMsl (3HAYEHUSI UCTUHHOCTH)
ucmuna OOBIYHO HCHOJIB3YETCSI B KAauyeCTBE METKM pyc-
ckast OykBa «» (MM MaTeMaTHMYeCKUil CUMBOJI «l»), a
JUISI UICTUHHOCTHOTO 3HayeHUs (3HAYeHUsI MCTUHHOCTH)
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A0XC6  pyccKasl OykBa «I» (MJIM MaTeMaTUYECKUI CUM-
BOJT «0»).

Jloruka BbICKa3bIBaHUM TpeOyeT, YTOOBI IJISI KaXKIOTo
BbICKa3bIBaHUSI BBIMOJHSIOCH YCIOBUE €r0 MCTUHHOCTU
WA JIOXKHOCTH.

Y100l OXBaTUTH OOILEH cxeMoli Bce pa3sHOBUIHOCTU
MPOCTbIX €NMHUYHBIX BbICKa3bIBaHUI (BbICKa3bIBaHUI O
€IMHUYHOM), OMUCHIBAIOIINX OTIAEIbHBIE MPEeAMEThl WU
YKa3bIBaIOIIMX Ha HUX C ITOMOILBIO COOTBETCTBYIOILIMX
eNMHUYHBIX UMeH, BBonuTcsl ¢opma F (x), toe x  mepe-
MEHHasl Uil eIMHUYHOrO MMEeHHU, a F CUMBOJIMYECKOe
0003HaYeHHE CBOWMCTB JaHHOrO MHAMBMAA. Takum obpa-
3oM, F (x) 3T0 (PYHKIMSI BBICKAa3bIBaHMSI (IIPOIO3U-
LIMOHaJIbHAs (DYHKIIMST), BKITIOYaloIasi IepeMeHHYI0, TO/I-
CTaHOBKA Ha MECTO KOTOPOI IMOCTOSTHHOTO 3HAuYeHUsl NaeT
cOOCTBEHHO BbIcKa3biBaHue. Hanpumep, ecim x  s16J10Ko0,
a F BKycHoe, Mbl OyJIeM MMETb BbICKa3bIBAaHUE THIIA:
«AHbnoko exycHoe».

BrickassiBanue ¢opmbl F (x), comepxaliee ImepeMeH-
HYIO X, TIO3BOJISIET BbIpaXKaTb MHOXKECTBO KOHKPETHO 3Ha-
YUMBbIX BbICKa3bIBaHUI. BO3MOXHOCTb CTaHOBUTCS NEii-
CTBUTEJIBHOCTBIO TOTIA, KOIJa BMECTO MEPEMEHHOMN X MoM-
CTaBJISIIOTCSI KOHKPETHBbIC 3HaUEHUS TUMa a, b, c,... U Mbl
nmeeMm: F (a), F (b), F (¢) u 1. n. Hanpumep, MoxXHO
MOOYEPETHO TONCTABIATh BMecTO X B popMy F (X) MMeHa
pa3HbIX Jionei, a BMecto F uX cBoOiicTBa, Moiydast
COOTBETCTBYIOIIME BbICKAa3bIBAaHUSI Ha €CTECTBEHHOM SI3bI-
Ke, a UIMEHHO:

1. Hlepaok Xoamc ncusem e Jlondomne,
2. Bamcon  Opye uzeecmuoeo aHeAULICKO20 CbIUUKA,;

Boipaxxenue «2 + 4 = 1 + 5» He comepXUT IepeMeH-
HBIX, TOIJIa KaK MPONo3uIIMOoHaNIbHaAs (PyHKUMS «a + b =
¢ + d» comepxut nepemeHHbIe «, b, ¢, d. I3 aT0r0 BUIHO,
YTO IMPOITO3ULIMOHATbHAS (DYHKIIUSI, KOTOpast MOXKET ObITh
MPOCTOI M CIIOXKHOI, He MOMICKUT KBATU(PUKAIIMU C TOY-
KU 3peHUs] UCTUHHOCTU WM JIOXXHOCTH. B camom pere,
BMeECTO ¢, b, ¢, d MBI MOXeM TIOICTABJISThH JIIOOBIC YKCIa,
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KOTOpbIE B CyMME JIaJIEKO HE BCErjga AaayT PaBEHCTBO.
Yto KacaeTcs JIOTMKM, TO €€ IJIaBHOM 3aJadyeil SIBJIsSIETCS
IMOCTPOCHNE TAKUX MPOIMO3ULIMOHAJIBHBIX (PYHKIIMIA, KO-
TOpblE JaBajv Obl MCTMHHBIE BBICKa3bIBaHUS TPU IOMI-
CTAaHOBKE JIIOOBIX MOCTOSIHHBIX BBIPAXXEHUI BMECTO TIe-
peMeHHbIX. Bcskyio ¢dopMysly JOrMKU BbICKa3bIBaHUA
MOXHO paccMaTpuBaTh KaK MPEACTABICHUE HEKOTOPOM
¢yHkuuu. Yto umeercs B Buay?

B noruke Bce oTaenbHBIE CTpOYHbIE OYKBHI (p, ¢, 7,...),
CHMBOJIM3UPYIOLIME MEPEMEHHBIE, a TaKXKe MX KOMOMHA-
LIMU, TPEaCTaBisIonMe coboil ¢GhopMy BbICKa3bIBaHUM,
SIBJISIIOTCSI 0)/1e8bIMU (DYHKUUAMI BbICKA3bI8AHUIL. 3ATTUCh STUX
¢yHKUMI Ha3bIBaeTCsl gopmyaoil. JIpyruMu cioBaMu, Oy-
JIeBOI (pyHKIIMEH BbICKa3blBaHUI OYIET BhIPaKEHUE, I1O-
JIyYEHHOE B pe3yJIbTaTe KOHEYHOIO YHCJIa 11aroB, 3allu-
CaHHBIX B CMMBOJIaXx OyJieBOW ayreOpbl BbICKa3bIBAaHUM.

OTa TouKa 3peHus Ha GOpPMYJIbI JOTUKU BbICKa3bIBa-
HUIl corjlacyeTcsl ¢ 3aKOHAMU 3JIEMEHTApHOW aJireophl.
Paznuua cocrout uilb B TOM, YTO B BJIEMEHTapHOU
anredpe paccMaTpUBAIOTCS 4UCA08ble (YYHKUULU, a B JIOTU-
K€ BbICKa3bIBaHUM noeuyeckue (Oyneevl) QyHKUUU, B
KOTOPBIX TEpeMEHHbIE U (PYHKIIUU TPUHUMAIOT TOJIBKO
OIHO M3 ABYX 3HaueHUil  wucmuna (1) umma aoxuce (0).

byneBa (iormyeckast) yHKIIMSI BbICKa3bIBAHUI BBI-
paxkaeT JJOTMYEeCKUI 3aKOH TorAa, KOrjJa OoHa MPUHUMAET
WCTUHHOE 3HaYeHME MPU BCEX BO3MOXKHBIX KOMOMHAIIN-
SIX 3HaYeHUU repeMeHHbIX. [IpoBepka Toro, BbIpakaeT J1
JNaHHas1 QYHKIIMS JJOTUYECKUIA 3aKOH, OCYIIECTBISIETCS C
MOMONIBIO TaK Ha3bIBa€MOW TaOJUIIBI UCTUHHOCTH.

TabmiuHbli MeTon mpoBepKU (HOpMys JOTUKK BbICKA-
3bIBAHUI OCBOOOXIAET MCCIEeIOBaTENEld OT HEOOXOIUMO-
CTU CTPOUTh aKCMOMATUYECKUE CUCTEMBI, B KOTOPBIX TEO-
peMbl OOOCHOBBIBAIOTCSI IYyTEM BBIBEACHUSI UX U3 CUCTE-
MbI aKCHOM.

Heobxomumo 3HaTh, 4To UMeeTcs psia (popMyll, KOTO-
pble IPUHUMAIOT 3HAYEHUE UCMUHA TIPUA JIIOOBIX 3Haye-
HUSIX MCTUHHOCTU BXOISIIMX B HUX MEPEMEHHBIX. OTHU
(opMysibl Ha3bIBAIOTCSI 00WE3HAUUMBIMU, WA MOMcOe-
CMBEHHO UCMUHHbIMU, VI Xe maemonoeuamu (Tp. tauto
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mo e camoe + logos €/1060)
JIOTUKM MCYMCIIEHUST BbICKa3bIBAaHUI.
HanHble (opMyJbl SIBISIIOTCS /02U-
YecKuMU 3aKOHaMIL, KOTOPbIMU TIOCTO-
STHHO PYKOBOJICTBYIOTCSI KaK Teope-
TUKW, TaK U TPaKTUKU (HampuMmep,
KOHCTPYKTOPBI CJIOKHBIX peIeHBIX
YCTPOICTB).

CJioBeCHBIM TIPUMEPOM OOI1Ie3HA-
yuMoOil ¢dopMysibl B HCUYUCICHUU
BBICKA3bIBAHUI MOXET CIIyXKUTb CJie-
nytouiee npemioxeHue: «Ecau Boga MOKpasi, TO OHa MOK-
pasi». TaBTONIOTMYHOCTb TTOTOOHOIO YTBEPKIEHHST OYEBUIHA.
[TosToMy Koe-KoMy oOIIe3HauYMMbIe (OpMYJIbI (TaBTOJIO-
TMM) TOKaXyTcsl MH(DOPMAlIlMOHHO HUKYEMHBIMU U COBEp-
LLIEHHO O€CIOJIe3HBIMU JUISI HayKW, HO Ha caMOM Jiefie
9T0 He TaK. ONBbIT pa3BUTHUS JOTMKUA M MCIIOJIb30BaHUE
€€ MHCTPYMEHTapusi B MPaKTUUYECKUX ILIENSIX CBUACTEb-
CTBYIOT: OOIIIe3HaUMMBble (POPMYJIbl UpPe3BbIYafHO BakKHbI
JUTST TOTUKM KaK J0Ka3aTeJIbHOM HayKd, YbU paliiOHab-
Hble KOHCTPYKIIMU C OOJBIIMM YCIIEXOM IPUMEHSIIOTCS B
caMbIX pa3IMUHbBIX cdepax YeTOoBeUeCKON AesITeTbHOCTHU.

Hnsa ykazaHUsI Ha OOILE3HAYMMOCTb JOrnueckon ¢op-
MYJIbl UCTIOJIB3YETCSl CUMBOJ |, TPUAYMaHHBINA W3BECTHBIM
aMepukaHckuM MatematukoM M Jiorukom C. K. KimnHu
(1909 1994) B 1956 r. Tak, Hanpumep, dopmyna f B uu-
TaeTcsl Hamu: B obwesnauuma. I'oBopst Gonee 0O60O0IIEHHO,
ecii A MHoxecTBO dopmyJ, To 3anuch A F B o3Hayaer,
YTO MPU BCEX MHTEPIPETAIUSIX, MPU KOTOPHIX MCTUHHBI
Bce (hopMyJibl U3 A, uCTUHHA Takke dopmyiaa B. @opmy-
Jla B Ha3zbIBaeTCsl JJOTMYECKUM clieficTBUEM U3 A. B aTux
cJTyJasix TOBOpSIT, UTo B crienyeT u3 A uim siBisieTcsl clem-
CTBUEM U3 A B MCUMCICHUU BBICKA3bIBAHUIA.

Cpenu TOXIECTBEHHO MCTMHHBIX (POPMYIT BBIACISIIOTCS
BbINOAHUMbIE I HeBblNoAHUMble (MONCOeCMBEHHO N0MCHbLE)
dopmyavr. PopMyJibl, MPUHUMAIOIIIME 3HAYECHUE .100/Ch TIPU
BCEX 3HAUEHMSIX BXONSIIMX B HUX TEPEMEHHBIX, OTHO-
CATCSl K paspsily moucoeCmeeHHO A0MNCHbIX (HeabInoAHU-
Mbix) gopmya. ToXIECTBEHHO JIOXHBIE (DOPMYJIBI  3TO
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npomueopeyus, T. €. TIPOTUBOPEYUsT  3TO (OPMYJIbI JIOTUKKU
BBICKa3bIBaHUI, KOTOpbIe INpH JIIOOOM Habope 3HaueHUi
CBOUX ITPOIMO3UIIMOHATIBHBIX MePEMEHHBIX MPUHUMAIOT 3Ha-
yeHue s10xcb. Bee popMyIibl JIOTMKY BbICKa3bIBaHU, HE SIB-
JISTIOLLMECS] TIPOTUBOPEUMSIMU, CUMTAIOTCSI BBITTOJHUMBIMU.

Cnoco0, ¢ MOMOIIBIO KOTOPOro OTHOCUTEIBHO JIIO00i
(opMyIbI MOXXHO peluTh, K KaKkoMy BHIy (OpMYJl OHa
OTHOCUTCSI, Ha3bIBACTCS paspewarouell npouedypoii. st no-
TMKM BBICKa3bIBAHUI TaKMMHU CIIOCOOaMU SIBJISIIOTCSI TIO-
CTpOEHHE TaOJIMI] NICTUHHOCTH, a TaKKe MpeoOdpa3oBaHUE
uccienyeMoit hbopMyJibl B OJHY M3 TaK Ha3bIBAEMbIX HOp-
MaAbHbIX Popm, O YyeM OyIeT cKa3zaHO HUXKeE.

B cBs13u ¢ yacTbiIMU cchbUIKaMU Ha TaOJIUMYHBIA METOM
MPOBEPKU JIOTMYECKUX (OpMys cieayeT OoJiee AeTalbHO
0XapaKTepU30BaTh JIOTMUECKME COIO3bl. DTO Jeaercs ¢ Mo-
MOIIBIO TaOauI (MaTpUIl) UCTUHHOCTU, TAE COACPKUTCS
OTBET Ha BOIIPOC O TOM, KOTJa CJIOXKHOE BBbICKa3bIBAaHUE
WCTUHHO WJIM JIOXHO.

Ecmu, noryctiimM, mipocTtoe BbIcKa3biBaHKE MCTUHHO TOT-
Jla ¥ TOJbKO TOrna, KOTJa OHO YTBEpXKAAaeT CYIIeCTBOBa-
HHUE HEKOTOpOoro 0e3ycJIoBHOro (akra, MUMEIOIIET0 MECTO
B NIEHCTBUTENILHOCTU (HampuMep: Jemas oOpawaemcs 60-
kpye CoaHuya), TO OTBET Ha BOMPOC 00 MCTMHHOCTH CJIOX-
HOTO BBbICKa3bIBaHUsI TPeOyeT He TOJbKO yueTa (haKToB,
HO M pacCMOTPEHMSI CMbIC]a JIOTUYECKON CBSI3KU, TpU
TMOMOII KOTOPOI 3TO BbICKa3bIBaHKME ObUIO 0Opa3oBaHO
(Hanmpumep: Ecau 3emas obpawaemcs eokpye Coanua, mo
eokpye Coanua oopawaemcs u Mapc). C ydeToM 3TOrO He-
00XOIMMO pacCMOTPETh BCE JIOTMYECKUE COMO3bI (CBS3KM),
HCTIOJIb30BaHNE KOTOPBIX OMpeeisieT Ha3BaHUE CIOXHBIX
BBICKa3bIBAHUI.

Ecimu B rpammaTuke cIOXHOE IpeUIOXKEHHEe, COCTaB-
HbIE YaCTH KOTOPOTro OOBbEAMHEHBI 00OPOTOM ecau..., mo...,
Ha3bIBACTCS YCA08HbIM NpediodceHueM, TO B JIOTUKE ero aHa-
JIOT Ha3bIBaeTCsl umnaukauuerl (nat. implicatio  cniemeriie,
nepeniemenue) VI YCA06HbIM 8bicKa3biéaHuem. C TIOMOIIBIO
co3a eciu..., mo... B €CTECTBEHHOM SI3bIKE OOBIYHO BbIpa-
JKaloT TO, YTO OHO SIBJIEHHE CIIYyKUT OCHOBaHUEM (ycJo-
BUEM) IJISI IPYTOro.
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B noruke yactb BbICKa3bIBaHUSI, KOTOPOMY Tpearoca-
HO BBbIpaXKEHUE ecau, Ha3bIBaeTCsl anmeyedenmom (npedvi-
Ooywum), a Jpyrasi 4acTb, HaYMHAIONIASICS C BbIPaKEHMSI
mo, Ha3bIBACTCSI KOHCEK8eHMoM (NOocaAeoyoutM).

ITockonbKy JTOTMKKM CcTpeMsITcsl M30eXKaTh MPOBOKAII-
OHHBIX aHAJIOIMI, TOJKAIOIIMX UX B OOJIOTO JBYCMbICIECH-
HOCTU M TICUXOJIOTM3Ma, OHU Tpe/ularaloT paccMaTpuBaTh
UMIUTMKAIMIO KaK BIOJHE OCMBICJICHHOE BbICKAa3bIBAHME
Jlake B TOM cilydae, KOorja He CyIECTBYeT HMKAKOW CMbIC-
JIOBOM CBSI3U MEXIIY OBYMSI ITPOCTBIMU BbICKAa3bIBAHUSIMU,
00pa3ylolMMKI €IMHOE 1IeJI0e CJIOKHOE BbICKa3bIBa-
Hue. Hanpumep: Ecau nmuuyst ocenvro semam Ha e, mo
Bonea eénadaem 6 Kacnuiickoe mope. 3nech, Kak U B CIIy-
yae c IUIaHeTaMu, oOpamfaioimmmucs: Bokpyr CoiHia,
rpaMMaTUYeCcKUii 00OpOT ecau..., mo... TIPOBOLIMPYET HaIlly
MbIC]Ib Ha pellleHue BHEJIOTMYECKUX IpodsieM (Hampu-
Mep: 3aBUCUT Jiu obpaiieHue Mapca Bokpyr CojHila oT
obpameHus 3emun Bokpyr ConHia? 3aBUCUT JIM BHafe-
Hue Bonaru B Kacnuiickoe Mope OT OceHHero rnepeseTa
ntun?). [loaToMy oHM WAyT, ecid YroaHO, Ha KpailHIOIO
Mepy U QOpMyJIUpYIOT BOMPOC 00 MMILIMKALIMK TIpU-
MepHo Tak: Ecau 2 + 2 = 5, mo enadaem au Bonea 6
Kacnuiickoe mope?

Jeno He orpaHMYMBaeTCsl MOAOOHBIMU IIIOKUPYIOIIH -
MM Bonpocukamu. JIOTMKu MIayT Aajibliie, PUBOJISI COBEP-
1IeHHO OpedoBbie MpuMephl. s yero uM 310 Tpedyercs?

Pazymeercs, He sl TOro, 4ToObl OTBPAaTUTh OT «CTpalll-
HbBIX TaliH» JIOTUKM 3IpaBOMBICISIIMX Joneil. OHU XOTIT
B OUepeNHOI pa3 MOMYEPKHYThb, YTO B JIOTMKE BbICKA3bI-
BaHUU colepKaHue BbICKAa3bIBAHUI HE MMEET HMKAaKOro
3HayeHusl. B cBA3M ¢ 2TUM, ycuiauBasi CBOM IO3UIIMU
YUCTBIX TEOPETUKOB, JIOTUKU pa3TpaHUYMBAIOT Mame-
puarvHyro U gopmansuyro umnauxkauyuu. IloHstue matepu-
aJbHOM WMIUIMKAIMK (MeHee CTPOroil B JIOTMUECKOM
CMBICIE MMIUIMKALMU) IIMpe MOHATUST (opMaibHOM
UMIUTMKauy (6ojiee JTOTMYeCKH CTPOroil MMILIMKAIIUHM).
Kaxnas vctuHHas (opMayibHass UMIUIMKAILWS SIBJISIETCS
B TO X€ BpPEMSI UCTUHHOU MaTEpUaAIbHOU MMILUIAKAIIUEN,
HO He HaobopoT.
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O06oporT ecau..., mo... 4aCTO UCIOJIB3YETCs B sSI3bIKE Ha-
yku. Hanboiee ynorpeOrM OH B MaTeMaTUKE, YbU Teope-
MbI TATOTEIOT K (opMe MMILIUKAIIUA.

Jlornyeckasi ornepaiivsi MMIUIMKAIIMK Yallle Bcero 00o-
3HaYyaeTcsl CUMBOJIOM —, KOTOPbIii Ha3bIBaeTCsl Ha SI3bIKE
noruke @yukmopom. CUMBOJIMYECKUM U300pakKeHUEM HM-
TUTMKAIIMU, COCTOSIILEN M3 MPOCTBIX BBICKA3bIBAaHUN p U ¢,
oynetr p — ¢q. BolpaxeHue p — g MOXET YMUTATbCS TakK:
P umnauyupyem q, p eKkaw4aem q, eceeda, ecau p, mo g,
ecau p, mo q.

Eite pa3 Bo uzbexxaHue MyTaHUIIbI TTOMYEPKHY, UTO JIO-
rMyeckoe BbICKa3bIBAaHWE BMIA p — ¢ HE BCErJa COBMaja-
€T 1O CMBICTY C BBIp&KEHHEM €CTECTBEHHOTO $I3bIKa THUIIa
ecau ..., mo ... . B cBI3M ¢ 9TUM 1ieeco00pa3HO YUTATh
CJIOXKHOE BbICKa3blBaHUE BUAA p — ¢ HE KaK ecau p, mo
g, a KaK p umnauyupyem q W TIOHUMATb JaHHYIO oIllepa-
LIMIO TOJIBKO TIOM YIJIOM 3pPEHUSI COOTBETCTBYIOIIEH Tao0-
Juubl uctuHHOcTU. Ho mpexae yem pazobpatbesl ¢ Tad-
JIMIIaMU UMCTUHHOCTHU, BKJTIOYasl TaOIMILy IUISI MMIUIMKA-
LIMU, YSICHUM cebe XOPOIIEHBKO CIIeIyIolIIee.

B ymozakimoueHusIX MoBceaHEBHOM XXU3HU U B HayKe
MBI TOJIb3YeMCSl TOJIbKO TAKUMM UMILTMKAIMSIMU, B KOTO-
PbIX TIPENbIIYIIUN 4YieH (aHTeleNeHT) W TOCIEAYIOIINA
yjieH (KOHCEKBEHT) CBSI3aHbI TT0 CONEpKaHUIO U 110 (opMe.
Hanpuwmep: Ecau udem doxcob, mo 6epume 30HmMuK, 6b1x005
Ha yauuy;, Ecau sxcnepumenm 6ydem ycneuiHviM, mo euno-
me3a noomeepoumcs. VIMIIUKaIMK ke, B KOTOPbIX HET 3TOi
CONIEpPXKaTeIbHOW CBSI3U, OOBIMHO HE TIPEACTaBIISIIOT LIS
Hac uMHTepeca, Kpome, ObITb MOXKET, CIIEIUAIMCTOB MO TICU-
XUYECKUM TatoyorusiM. Jloruku xe, cuisiCh MpPOSCHUTH
JIOTMYECKUE XapaKTepUCTUKN CBSI30K (JIOTMYECKUX COHO30B),
HUIyT Ha BecbMa 3HAUYMTEIbHBIC YIIPOIICHUS U OTBJIEKa-
I0TCs OT cofepXaHusl BbICKa3bIBaHUU. Brpouem, HMUTO
YeJIOBEYEeCKOe «M3TpaM» JIOTMUECKOM HayKd He 4YyXIO, U
MMO3TOMY OHM HeE CTpalllaTcsl MHOTIa 3arjsiabiBaThb B
colepKaHMe BbICKA3bIBAaHMII Ha €CTECTBEHHOM S$I3bIKE, OCO-
OCHHO €CJIM peyb MIET O MEPBBIX IIarax oOy4eHUsT TOH-
KOMY JIOTUYECKOMY HCKyccTBy. PaccMoTpuMm BMmecTe ¢
HUMU cleaytolmii npumep: FEcau nueo omnyckaemcs
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MOAbKO YAeHaM Npoghcoro3a, mo OCManbHble epaicoare y0oe-
AemBOPSIOMC KBACOM.

IIpennonoxum, 4To Bce OOCTOMT MMEHHO TaK, KakK 00
3TOM 3asBjeHo. Torma Hallla UMIDIMKalus ucTuHHa. Ecim
>Ke TIMBO, BOMPEKU MPEANICaHUIO, OTITYCKAeTCsI HE TOJIBKO
YJleHaM Ipocoro3a, ToO Hallle 3aKIIoUeHUe JoXKHO. MoxeT
0Ka3aThCsl U TaK, YTO, HECMOTPsI Ha CTPOXKAMIIMIA 3aIlpeT
MpoaBaTh MUBO HewleHaM Ipodcoi03a, TOPOACKUE BIIACTU
MOTYT U3JaTh MYAPBIA yKa3 O MPEeMUPOBAHUU KPYKKOM
MMMBa HEKOTOPBIX HEWICHOB IMpodcoio3a 3a X MYESTUHOE
Tpynomooue. B pesynbTate 3TOro OMpEeKTUBHOIO PEILICHUS
BBICKA3bIBAHME OKA3bIBACTCSI ICTUHHO U B TOM CJIydae, KOraa
oOl1iee MpeAncaHue OTHOCUTEILHO MUBa He UMEET abco-
JIIOTHO 3KECTKOro xapaktepa. HakoHell, eciu muBo 1 KBac
OTCYTCTBYIOT M BCE€ IIbIOT BOIOMPOBOIHYIO BOMdY, TO HET
HUKaKNX HapylIeHUI MpeArnrcaHys U ToBoIa ISl Havallb-
cTBeHHOro THeBa. CliemoBaTe/IbHO, MpEANcaHue IeHCTBYET,
XOTSI U HE BBIMONHSIETCS B CUJIY OOBEKTUBHBIX IPUUMH.

Takum obOpa3oM, MbI BUIMUM, YTO Hallla MMIUTMKALIS
MOXET OKa3aThCsd JIOXKHOM TOJBKO TOINAa, Korna ITOChIIKa
(aHTelleIeHT) UCTUHHA, a 3aKTIoYeHNe (KOHCEKBEHT) JIOXKHO.
B Tpex ocTanbHBIX clydasix MMILIMKAIUs MCTUHHA. ['oBO-
ps1 6oJiee CTPOro, MMIUIMKAIIUS SIBIISIETCST JIOXKHOM Torma 1
TOJILKO TOIJa, KOINa ¢ ITOChIIKa MCTUHHA, a 3aKIIOUYCHHUE
JIOXKHO.

3anuileM Bce UYEThIpe Ciaydasl CICAYIOIIMM O0pa3oM:

(1) Ecrup=1m)u g=1wm), m (p— q) =1 (n),
(2) Ecaup=1m) uqg=0 (@1, mo(p—q =0 (),
Q) Ecaup=0 @) ug=1wm), mo(p—q =1 ),
@4) Eciup=0 @@ ugq=20 (1), mo(p—q =1 ).

B ummukanuum (taGi. 3) Bce 3TO BBITJISAUT ropasao
TMpolIIE.

PaccMmoTpeHHBIT HAaMU TIpUMeEp ¢ UMMILIMKALMeH me-
MOHCTPUPYET OMH U3 BO3MOXHbBIX TUITOB JIOTUUECKUX CBSI-
3eil MEeXTy BbICKa3bIBAaHUSIMU. 3HaHWE BTUX CBSI3El HaM
HEOOXOIMMO, €CIM Mbl JUISl pellieHUsT Pa3InYHbIX TEOPETH-
KO-TTO3HAaBaTEeIbHbIX M Hay4YHO-MpPaKTUYEeCKUX 3ajay
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CTpeMMMCS pa3HOOOPa3UTh Halll UC-
CJIeIOBATENbCKUI WHCTPYMEHT B
BUJIE COOTBETCTBYIOIIUX JIOTMYECKUX
CHCTEM.

IIpennaraemasi Tabauiia UMILIM-
KallMy SIBJISIETCSI MIPUMEPOM Mate-
puaibHON MMILUIMKAMU. OObIMHO 10/
MaTepUAJIbHOM MMIUIMKAIIUEH TOHM-
MaeTcsi (PyHKTOp —>, OMpeaesieMblii
BBILICIPUBEACHHON TaOnuuen wuc-
TUHHOCTH.

ITockonbky MaTeprasibHasT UMIUTA-
Kalusl TMpoTUBONOCTaBisieTcss (op-
MaJIbHOM HMIUIMKALIMM, TO MaTepuajibHas WMILIMKALIUS
TPaKTYyeTCsl KaK YCA08HOE BbiCKA3bleaHUe, TorJa Kak dop-
MaJIbHasl UMILIMKALUS TPAKTYeTCsl KaK YCA08HAA QYHKUUA
BbICKA3bIGAHIUS.

M3BecTHO, yTO MaTepuaibHasi UMIUIMKAIIMSI UCTUHHA
B TEX CiIydyasiX, KOIrJla MICTUHEH €€ KOHCEKBEHT WJIA KOraa
JIOXEH €€ aHTEUEACHT, a TakKXKe JIOXHBI U TOT U APYroi
OIHOBpeMEHHO. CJIOXKHOCTU W HESICHOCTM BO3HUKAIOT TIPU
yteHU (pyHKTOpa UMILIMKALMU KaK ecau ..., mo ... . Beaen-
CTBHME DTOTO0 BO3HMKAET PE3KOE PACXOXKICHUE MEXIY JIO-
TMYECKUMU YCJIOBUSIMA WMCTUMHHOCTA WMIUIMKALUU U
(hakTMUECKMU YCTOBUSIMUA UCTUHHOCTH CONIEPXKATEIIBHOTO
YCJIOBHOTO BbICKa3biBaHUsl. Harpumep, ¢ jornyeckoi Tod-
KU 3peHus uMruiukamus «Eciau cHer 6en, 1o 2 + 2 = 4»
SIBJISIETCSI UICTUHHOM T1O0 OTHOILEHUIO K TabJvIle MCTUH-
HOCTH, HO C OOBIACHHOW TOYKHW 3PEHUSI TAKOE YCIOBHOE
BbICKa3bIBaHNE 3BY4MT Hejlerno. YToObl n30exXaTh Momo0-
HBIX HeJIENOoCTell UMIUIMKALIMIA U3BECTHBIA aMEePUKaHCKUI

Tabmma 3
p q p—q
1 1 1
1 0 0
0 1 1
0 0 1
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dunocod n noruk Knapenc Upsunr Jivtonc (1883 1964)
BBeJl (DYHKTOp TaK Ha3bIBAEMOW CMpoeoll uMnauKauuil, Ko-
TOPBI JTOJDKEH ObLT 10 WM3BECTHOM CTENEHM COOTBET-
CTBOBaTh POJIM YCJIOBHOI'O COI03a B OOBIACHHOM peun. DTo
BO3MOXHO TpU COOJIIOACHUM JABYX YCJIoBHUIA. Bo-TiepBbIX,
cJIeyeT olepupoBaTh HE SKCTEHCMOHAIbHBIMU, & UHTEH-
CHOHAJIbHBbIMU (bYHKIIMSIMUA BbICKa3bIBaHUIA. Torma ucTuH-
HOCTb MJIM JIOXHOCTh CTPOTroii MMIUIMKAIlMU OyJIeT 3aBU-
CeTb HE MCKIIIOYUTEIbHO OT UCTUHHOCTU WJIU JIOXHOCTHU
€€ COCTaBHBIX BbICKAa3bIBaHUIi, a TAaKXKe OT Paszjnuus UX
conepxkaHusl. Bo-BTopbIX, MpU MHTEHCUOHAJIBHOM TOIXO-
Je K UMIUIMKALIMK CleAyeT OTKa3aThCsl OT ABY3HAYHOM
JIOTUKM B TIOJIb3Y MHOTI'O3HAYHOM.

OOpaTtuM BHHMMaHUE: B HallleM HaydHOM JIEKCUKOHE
MOSIBUJIMCh HOBBIE TEPMUHBI «3KCTCHCUOHAJ» («9KCTEH-
LIMOHAJI») U <«MHTEHCHOHAN» («MHTeHLMOHa»). [lo3nHee
sl BEpHYCh K HUM. 3JIeCh XK€ XOTeJIoCh Obl cKa3aTb CIIEIy-
fouiee. McuncneHre BbICKa3blBaHUI OXBaTbIBA€T HE BCE
CITOCOOBI TTOCTPOEHUSI CIIOKHBIX BbICKa3bIBAHUI, a TOJBKO
TaK Ha3bIBa€Mble SKCTEHCHOHAJbHbIE CBSI3U, T. €. TaKHUe
CBSI3M, B KOTOPBIX JIOTMYECKOE 3HAUCHUE 1IEJIOr0 3aBUCUT
He OT pa3JMuyuil B CONEpXKaHWM BBICKa3bIBaHUM, a MC-
KJTIOUMTETBHO OT JIOTMYECKOro 3HAYEHUsI COCTaBHBIX
BbIcKa3biBaHUM. [TomoOHOro poma 3HaUE€HMST MCUUCIISIIOT-
cs C TOMOIIBIO TaOJIMI[ UCTUHHOCTH, a HEe WHTYUTHUBHO
noHuMatrotcsi. DyHKIMY BbICKa3bIBAHUI JaHHOTO TUTIA Ha-
3bIBAIOTCS UCIUHHOCIHbIMU QYHKUUAMU.

I[ToMuMoO 3KCTEHCHMOHAJIBHBIX CJIOXHBIX BbICKa3bIBa-
HUII UMEIOTCS ellle MHTEHCUOHAJIbHBIE CIOXHbIE BBICKA-
3piBaHMS. CeromHsl JOTMKM aKTMBHO OOCYXXIAIOT BOMPOC
0 TOM, MOXHO JI1 MHTEHCHMOHAJbHbIC CJIOXHBIC BbICKA-
3bIBAaHME CBOIUTH K dKCTEHCHMOHaIbHBIM. HekoTopbie u3
HUX CUYMTAIOT, YTO cleJaTh 3TO HEBO3MOXHO, TaK KakK
3HauY€HWE WCTMHHOCTU WHTEHCHUOHAJIBbHOTO CJIOKHOTO
BbICKa3bIBaHUSI 3aBUCUT HE TOJBKO OT 3HAYEHWI WCTUH-
HOCTHU COCTaBJISIIOIIMX €ro BbICKA3bIBAaHUM, HO U OT JIpy-
X (pakTopoB, KOTOpPbIE HE MOMIAIOTCSI OLIEHKE C 9KCTEH-
CHOHAJIbHOI TOYKHM 3peHHusl, HO 000 BCEM 3TOM peub
TOWJIET Jajiee.

149



Crenymooleid JTOrM4ecKoil omepaiueii, KOTOpylo MbI
paccMOTpuM, OyneT onepalms dussonkyuu (1at. disjunctio;
disjunctives  pazdeaumenvubiii). DTa ornepanusl Mpume-
HSIETCSI K BBICKA3bIBAHUSIM, HAa3bIBAEMbIM COCOUHUMEAbHO-
Pa36e0UHUMEAbHBIMUL.

Ornepanysi IM3bIOHKIMU, (DYHKTOPOM KOTOPOM CITY>KUT
CHMBOJI Vv, UMEET CBOIl aHAJIOI B €CTECTBEHHOM S$I3bIKE B
BUzE corosa . CUMBOJI (DyHKTOpa JTU3BIOHKIIK TTPOMC-
XOOUT OT MepBON OYKBBI JJATUHCKOTO ciioBa «vel» (wau).

B ecTecTBeHHOM $I3bIKE TMPEITIOXKEHUE C COIO30M AU
YKa3bIBa€T Ha CYIIECTBOBAHUE IBYX BO3MOXHBIX COOBI-
TUH, OJHO M3 KOTOPBIX BMOJHE MOXeT mpousonTu. Ha-
npumep: Ocman bendep noedem 6 Puo-de-Kaneiipo mun-
Auonepom uau ocmarvemcs ¢ Odecce ynpagdomom. VIHorma
BMECTO BBIPAXXKCHUS <«UJIM» WCIONb3YeTCSl BBIPAXKCHUE
«1M00» B pa3AcJUTEIbHOM 3HAYCHUMU.

Co103 «uM» BO MHOTUX €BPOIEHCKUX SI3bIKAX MUMEET
JIBa pa3IMYHbIX 3HAUYCHUSI  UCKANUAOUulee N HEeUCKAH-
yarwujee. Taxk, ecim UMEIOTCSI IBa BbICKA3bIBaHUS p U ¢,
KOTOpBIE JIOKHbBI, TO CJIIOXHOE BbICKa3bIBaHWE BUAQA p Ul
g clelyeT cuuTaTh JIOXHBbIM. Eciau Xe p UCTMHHO, a ¢
JIOXXHO, TO p uAu ¢ CIEAyeT paccMaTpuBaThb KaK WCTUH-
HOE BbICKa3bIBaHWE, YTO BITOJIHE COOTBETCTBYET CMBICITY
CJIoBa «UJW» B pyccKoM si3biKe. ClloxKHee Aeo OOCTOUT,
Korga oba MpOCThIX BbICKa3bIBaHUSI UCTMHHBI. B cBsI3M ¢
9TUM B JIOTMYECKON JIUTepaType WHOTAa BCTpeyaloTCs
bopMympoBKY p wau/u g u p uau (makxce) q. ITo O3Ha-
YaeT, YTO CJIOKHOE MM3bIOHKTUBHOE BbICKa3bIBaHUE OY-
JIET UCTUHHBIM U TOrJa, Korma oba MpOCThIX BbICKa3bIBa-
HUS SBJISTIOTCS OMHOBPEMEHHO WCTUHHBIMM.

OngHako MHOrAAa ciiydaeTcsl TakK, YTO OCYIIECTBICHUE
OHOW M3 BO3MOXHOCTE COBEPIIEHHO HCKIIOYAET OCYy-
1iecTBiIeHre Apyroi. Torma ynmorpeosiercsi (hopMyIpoBKa
BUAA aubo p, aubo q. IlonoOHOE cI0XXHOE BbICKa3bIBaHUE
SIBJISIETCSL  cmpoeoll (CUAbHOU) pa3oeaumenbHoll OuU3sIOHK -
yuetl, (hyHKTOp KOTOPOIl BbIpaxkaeTcsl cuMBosioM v. MHorma
TOBOPSIT, YTO B JAHHOM cllydae Mbl MUMEEM JeJlO C UcC-
Kawuawue-pazseuniumenvHoll (pa3oeiumenbHoll) Win
uckaouarouell (cuabHoll, cmpoeoil) Ou3sroOHKUUeLL.

150



Taomua 4
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Taoamua 5
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YuuteiBasg Bce 3TO, JOTMKHU MPEIaraloT CYMTaTh, YTO
JMU3BIOHKIINS ABYX IMPOCTBIX BBICKA3bIBAaHUIA JIOXKHA TOT/A,
KorJa JIOXKHBI 00a MPOCTBIX BBICKA3bIBAHMS. DTa TUIBIOHK-
M1 KBaMULIMpPYeTcsl KaK Heuckarouarouias (tadi. 4).

CoBceM MHaye BBITJISIAMT JIOTMYecKasl Tabiauua JUist
CTPOroil IU3bIOHKLIUK (Tall. 5).

CusbHas TU3BIOHKIIMSI UCTUHHA TOTJA M TOJIbKO TOT-
Jla, KOrJa TMpocCTbie BbICKa3bIBaHUSI UMEIOT pa3Hble 3Haye-
HMSI UCTUHHOCTH.

CiloxXHOe BBICKa3bIBaHWE MOXET COCTOSITh M3 JIBYX U
0oJiee MPOCTBIX BbICKa3bIBAaHUM, COSNMHEHHBIX CBSI3KOIA,
KOTOpasi 5KBUBAJICHTHA COIO3Y «M» B €CTECTBEHHOM SI3BIKE.
Dra Joruyeckasl cBsizka o0o3HayaeTcsi cMMBOJIoM & (M
A, SIBJISIIOLLIAMCST TIEPEBEPHYTOM JTAaTMHCKOM OYKBOM «V»).
Breipaxkenue p & ¢ HasbIBaeTcsl KoHsrOHKUuUell (OT JarT.
conjunctio  cor3, c643Ka) U YUTAETCs Tak: p U q.

BrickasbiBasi HEKOTOPYIO KOHBIOHKIIMIO, MbI (hOpMy-
JIMpyeM TaKoe YTBEpXIEHHME, KOTOPOE BBIMOHSIETCS, CKa-
>KeM, JUJISI COOBITUI, OMUCHIBAEMbIX MPOCTHIMU BbICKA3bl-
BaHUSIMUA, OOpa3yIolIMMI CIIOXKHOE BbIcKa3biBaHWe. Harpu-
Mep: Bacucyaauii Jloxankun nocmosHno oyman 0 3HaYeHul
PYCCKOU UHMeAAUeHUUU U 4acmo 3a0bl8al myulums ceem
8 KOMMYHAAbHOU YOOPHOIL.
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Taomoa 6

p q p&q

1 1 1

1 0 0

0 1 0

0 0 0

Taomma 7

p q c p&q P& &ec
1 1 1 1 1
1 1 0 1 0
1 0 1 0 0
1 0 0 0 0
0 1 1 0 0
0 1 0 0 0
0 0 1 0 0
0 0 0 0 0

Hns omepaliu KOHBIOHKIIMU TabJWlla MCTUHHOCTU
UMeeT cieaylomuii Bua (Tadi. 6).

M3 Tabmuibl UCTMHHOCTU JUISI KOHBIOHKIIMM XOPOILIO
BUIHO, YTO KOHBIOHKIMSI p & ¢ JIOXKHA, €CTU XOTS Obl
OITHO M3 JIByX BbICKa3bIBaHU JoXKHO. MHBIMU ciioBamu,
KOHBIOHKIIUSI p & ¢ UCTMHHA B TOM M TOJIBKO B TOM
cilyyae, ecii 00a BBbICKA3bIBaHUSI p U ¢ UMEIOT 3HAUCHUE
ucmuna (1).

ITockonbKy coenvHUTENbHAST CBSI3KA & SIBJISIETCS IBYX-
MECTHOM, T. €. OOBEIMHSIET JBa MPOCTHIX BbICKa3bIBAaHMSI,
MOCTOJIbKY JUISI KOHBIOHKTUBHOTO COEIMHEHUSI TpeX U
OoJiee TPOCTBIX BBICKA3bIBAaHUI MbI JODKHBI MCHOJIB30-
BaTb CKOOKM.

Hanpumep: (p & q¢) & ¢c umu p & (¢ & c¢). Yro
KacaeTcsl CKOOOK, TO CHavyasla OMpeiessieTcs] UCTUHHOE 3Ha-
YeHNE BBICKA3bIBAHUS, HaXOMSIIErocss B CKOOKax. 3aTem
onpenensieTcsl 3HauYeHWE WCTMHHOCTU BCETO BBIPAXKECHMS
(mpumep B Tab1. 7).
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JaHHas1 TaGiMIla UCTUHHOCTH HATJISITHO MOKAa3bIBaeT,
YTO KOHBIOHKIIMSI, COCTOSIIIIAasI U3 TpeX BbICKa3bIBaHUM, SIB-
JisieTcsl UCTUHHOM Torja M TOJbKO TOrJa, KOoraa Bce TpU
COEIMHEHHBIX BbICKa3bIBAaHUSI NCTUHHBI.

IIpocreiiiieil onepalyeil JOrMKM BbICKa3bIBAHUM SIBJISI-
eTcsl orepalysl OTPULIAHKS, KOTOPO B PYCCKOM SI3bIKE COOT-
BETCTBYET YacTHlla «He». B ecTecTBEHHOM $I3bIKe 2Ty yac-
TUILLy OOBIYHO TMPUCOEAUHSIIOT K IJIarojly WM 3aMEHSIIOT ee
BbIpaXKEHUEM «HEBEPHO, YTO», KOI/a XOTIT UMETb OTpU-
LHaHue B Hayvaie npeaioxeHust. Hanpumep: [lanuxoeckuii
He seasemcs coiHom nelimenanma Illmuoma. i Heesep-
Ho, umo Ilanuxoecxuii  cotn aeiimenanma Illmuoma.

Jlorvku MpearnovyruTaloT UMETh JIENIO C BbIPAXKEHUEM «He-
BEPHO, UTO», MOCKOJIbKY TEM CaMbIM IMOMYEPKUBAETCSI OT-
puliaHue Bcero BbicKasbiBaHUsI. [IpousBomst oTpuiiaHue Kc-
TUHHOTO BBICKA3bIBaHUSI, OHU YKAa3bIBaIOT Ha TO, YTO MOJy-
YeHHOEe B pe3yJibTaTe OTpUIIAHUST BbICKa3bIBAHUE SIBJISIETCS
JnoxHbM. Hanpumep: Hesepro, umo Apucmomens — epeuec-
kuii ghunocogp. Ecnu ke BbICKa3bIBaHUE JIOKHO M3HAYAIBHO,
TO €ro OTpMIlAHUE JaeT MCTUHHOE BbicKa3biBaHMe. Hampu-
mep: Heeepro, umo Boaea enadaem 6 Yepnoe mope.

DyHKTOp onepalvy OTPULIAHMST YyacTo oOO3HayaeTcst
CJIeAYIOIIMMMA CUMBOJIAaMU: —, ~, .

ITo ompeneneHuio, ecium p HEKOTOpOE IPOCTOe
BbICKa3blBaHUE, TO €ro oTpullaHue — p (He p) Oymer
CJIOXHBIM BBICKa3bIBAHMEM, UTO TMOAUEPKUBAETCS 00OpO-
TOM «HEBEPHO, UTO».

HeiicTBUe orepalldy OTPUIAHUSI MOXHO TPENCTaBUTh
B BMJIE€ COOTBETCTBYIOILIEH TaOIUIIbI UICTUHHOCTU JIJISI OT-
putianus (Taoim. 8).

JBaXIbl MM YEThIPEXKAbl OTpUIIaBIlIeeCs] BbICKa3bIBa-
HME MMEET TO XK€ caMoe 3HayeHHe WCTUHHOCTU, UYTO U
COOTBETCTBYIOIIIEE He OTpHUIlaBileecsl. TprKabl OTpUIIaBILIe-
ecsl BbICKa3bIBaHWE MMEET TO K€ caMoe 3HaueHue WCTUH-
HOCTH, YTO U OTpMIIaBIlieecss OMvH pa3 (mpumep B TaOI. 9).

Ornepaiuy oTpuLiaHusI (uHeepcull), KOHBIOHKIINU (102~
YecK0eo0 YMHOMCeHUs) U TU3BIOHKIWU (102euueckoeo caoxice-
HUs) Ha3bIBAIOTCS Oynesvimu onepayuamu. OHU SIBISTIOTCS
OCHOBHBIMU B TIPMMEHEHMSIX JIOTMKU BbICKa3bIBAHUI B

153



Taomoa 8

p -p

1 0

0 1

Tabmuma 9
0 1 0 1
1 0 1 0

9JICKTPOHMKE, aBTOMATUKE M TCOPUU BbIUMCIMTEIBHBIX
YCTPOICTB.

Eiie ogHoI BaxkHOI JIOTMYECKOM OIlepalveii sIBIIsSIeT-
cs onepalMsl SKBUBAJICHLMU (3KBUBAJICHTHOCTH), (PyHK-
TOp KOTOPOIl COOTBETCTBYET YIIOTPEOJICHUIO BBIPAsKEHUSI
«TOIfIA M TONBKO TOTAA, KOTAa» W «CCIH ¥ TONBKO ECim»
1 o0o3HaYaeTcs] CUMBOJIAMU: <>, .

DKBUBAJICHTHOCTD BBICKa3HBaHI/II>’I npeamnoiaraeT, 4ro
KaxJ0e 13 JBYX IPOCTBIX BHICKA3bIBAHUI SIBJISIETCS] HEOO-
XOIUMbBIM U JTOCTATOYHBIM YCJIOBUEM JUIS JAPYroro, T. €. oIle-
palus SKBUBaJICHLIMY MCHONb3yeTCs MPU KeJaHUU BbIpa-
3UTh B3aMMHYIO0 OOYCJIOBJICHHOCTH IIPOCTBIX BBLICKA3bIBa-
HUI, BXOASILIMX B cocTaB cioxkHoro. Hanpumep: Beaukiii
KOMOUHAMOp MOMCem CHO8a 3aérademv asmomodutem Koz-
JAeeuua moeda u moavko moeoa (ecau u moavko eciil), Koe-
da dokaxcem Koanesuuy meduyunckuii gpaxm omcymcmeus
boea. B manHOM ciyyae yTBepxKIaeTcsl CIEAyIONIee:. eciu
doxazamv omcymcmaue boea, mo moxuchHo 3aerademv xce-
AaHHbiM asmomobiinem. Ho Majo Toro, Bo3BpallecHUE aBTO-
MOOWJISI M €0 BOIUTENSI BO3MOXKHO TOJBKO TOTIA, KOTIa
OyIeT OCyIIECTBICHO YKa3aHHOE JI0KA3aTeIbCTBO.

OKBUBAJICHTHOCTb, COCTOSIIIAsI U3 BBICKA3bIBAHUN p U
¢, B OTOIl KHUTE OyIeT CUMBOJIMYECKU M300paKaThCsl Kak
p < g. BeiOop cuMBoja < OOYCJIOBJIEH TEM, UTO OIepa-
1S SKBUBAJICHIIMM OJM3Ka B M3BECTHOM CMBICIIC OIlepa-
LMY UMIUIMKALIMKA, CUMBOJIOM KOTOPOU SIBJISICTCSI 3HAK —>.
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OxapakTepu3yeM C MOMOIIbIO TaOauIbl UCTUHHOCTH
ornepalnuio 3KBUBAJICHIUU, TPEABAPUTENIBHO BOCIOJIb30-
BaBIIMCh M1 WJUTIOCTPALIMU CJICAYIOIIMM BbICKa3bIBAaHU-
eM: [lueo modcro noayuums moeda u moavko moeda (eciau
U MOAbKO ecaul), Koe0a cmaHeulb 41eHOM Npogcor3a.

Ecimm kakoli-To mobuTtenb IMUBa cTajl WIEHOM Hpod-
C0103a, TO OYEBUIHO, YTO Hallle BbICKa3bIBaHWE OTHOCHU-
TEJIbHO 3TOr0 TpaXkIaHWHa MCTUHHO.

Ecnu oGeltaHHOe MUBO HE BBIMUTO €rO JIIOOUTENEM,
SIBJISTIOLIMMCST YWIEHOM TTpodhcoro3a, TO BOMUIONIMI 0OMaH
HaJIMLIO, T. €. Hallle BbICKa3bIBAHUE SIBJISIETCS JIOKHBIM.

Ecnu nmuBo BeIMuTO HeweHOM Mpodceorosa (o, yxac!),
TO Hallle 3asiBJICHUE JIOXHO.

Ecimu oH He ctan uieHoM mpodcoro3a U NHUBa He Mo-
JIY4WJI, TO HUKAKUX MPETeH3UI K IrpaoHaYaIbCTBY Y HETO
ObITh HE MOXET.

Takum oOpa3oM, BUAHO, YTO IKBUBAJECHTHOCTb JIBYX
MPOCTBIX BbICKAa3bIBaHWI MCTMHHA TOJILKO TOTJa, Korjaa oda
9TUX BbICKa3bIBaHUS JIMOO OJHOBPEMEHHO MCTUHHBI, JIMOO
OITHOBPEMEHHO JIOXKHBI. B ciydae ke, Korja omHO U3 Mpo-
CTBIX BbICKa3bIBaHUII MCTUHHO, a APYyroe JOXHO, SKBUBA-
JIEHTHOCTh JioxkHa. Kopouye, sKBUBaJeHTHOCTb WCTMHHA
TOrAa M TOJBKO Toraa (€ciaM M TOJbKO €clii), Korma oda
ee WieHa OJHOBPEMEHHO JIMOO MCTUHHBI, JTMOO JIOXKHBI.

3anuieM Bce YeTbIpe ciiydyasl CIeAyIOIIUM o0pa3oMm.

(Deamp=1ug=1 mo (p< q = 1;
R ecuup=1uqg=0 mo (p< q =0
B)eaup=0uqg=1 mo (p < q = 0;
@) eciup=0uqg=0 mo(pgqg =1
Taomua 10

p q P<q

1 1 1

1 0 0

0 1 0

0 0 1
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B TaGnuiie 5KBUBaJCHIUM 3TO BBINISIIUT CIACTYIOIIUM
obpazoM (Tabma. 10).

O0OpOTHI «TOrAa M TOJBKO TOTAa, KOTNa» U «eCiIu U
TOJIBKO €CJIM» YacTo YMOTpeOsitoTcsl pu (hopMYIUpOB-
K€ HayuyHbIX omnpeneieHuit. s 3Toro B Hayke MMEIOTCS
COOTBETCTBYIOIIIME MpaBujia. BrpoueM, omnpeneneHus,
CTposIIIIMecss Ha OCHOBE ITUX MpaBUJ, MOTYT HE MPUHU-
MaTh opMyJly 9KBUBaJICHIMHU. [leo B TOM, UTO AaHHas
(opMa He sIBIIsIETCS €MMHCTBEHHO BO3MOXKHOM Tipu dop-
MYJIMPOBKE ONpeneeHU.

K coxaneHuio, B Jormke, HeCMOTpSI Ha BCIO €€ CTpO-
TOCTb, HE CYILIECTBYET YHU(ULIMPOBAHHON CUMBOJIMKHU, UTO
3aTPyIHSIET BOCIPUSITUE COOTBETCTBYIOIIMX JIOTMYECKUX
paccyXAeHUM M yCIOXHSET Ipolecc o0ydeHus. Boidbop
K€ TTOAXOMSIINX JIOTMYECKUX CUMBOJIOB MMEET OOJIbIIIOE
3HaYeHHWE KaK B IMPaKTUUYECKOM TIIJlaHe, TaK U B TEO-
petrudeckoM. Bo mzbexaHue MyTaHUILIbI MMOJIE3HO UMETh B
BUIY CICOYIOIIYIO TaOJIUIly CUMBOJIOB (Tabm. 11).

Yacto B NpUIOXKEHUSIX JIOTUKA BbICKa3bIBaHUI K 2JIEKT-
pOTEXHUKE TMOJB3YIOTCs hopMyiaMu, ColepKalllMMU TOJb-
KO TpU CHMBOJIa JIOTMUECKUX orepaluii, a UMeHHO: & (A),
v, = (). Jeno B ToM, 4TO HEKOTOpbIEC JIOTMUECKHE Orepa-
1IMM MOXHO BBIpa3uTh yepes3 apyrue. Hampumep, orneparust
SKBUBAJICHIIMM BbIpaxaeTcsl yepe3 MMIUIMKALUIO U KOHb-
JOHKIIMIO, a UMITMKALIMIO ¥ KOHBIOHKIIMIO MOXHO BbIpa-
3UTh C TOMOIIbIO OTPULIAHUSI U TUIBIOHKIMU. JIM3BIOHK-
1IMS1 K€ BbIpaXkaeTcsl yepe3 KOHBIOHKINIO M OTpUIIaHME.
IIponeMoHCTpupyIO TO Ha CIIEMYIOIIMX MpUMepax:

Ta6mma 11
OObleHHAS CHUMBOJIMKA
peyb pénepa — [leano — T'wmsOepra | JlykaceBuua
[Tupca Paccena

He—p p’ ~p P Np

ecau p, mo p—q p>ogq p—q Cpq

P mo2oa u monvko p=q p=q p~q Epq

moeoa, koeoa q
p wi g pP+q pvq pvq Apq
puq peg peg P&q Kpq
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(- 9 & (¢ = p));

A

2

S|
0

<
|

©) p—>qg==pv g
B Pveg=Ep&-g,;
N @&qg=Epv-Q,;

(@) = p = p.

B ykazaHHBIX puMepax IOSIBUJICS HOBBI CUMBOJI =.
Yto 310 32 cumBoON?

BbipazuMocTh OJHUX JIOTMYECKUX OIepalluil uyepe3
JIpyTUe C HEOOXOAMMOCTBIO MpeArojaraeT oleHKy ¢dop-
MyJI JIOTUKM BBICKa3bIBaHMM Ha WX PaBHOCWJIbHOCTb. B
CBSI3U C 9TUM NPUHSTO CUUTATb, YTO ABE (POPMYJIbI JIOTU-
KU BbICKa3bIBaHUI, TIPEICTABJISIIOIINAE OIHY U Ty Xe OyJe-
BY (DYHKIMIO, SBJISIIOTCS PAGHOCUAbHbIMU. PaBHOCUIIBHOCTD
¢opmyI 3amuchbIBaeTCs C MOMOIIBIO YK€ U3BECTHOTO HaM
cuMmBoiyia =. Hanmpumep: —— p = p.

DopMyJibl CUNTAIOTCS pABHOCUJIBHBIMM, €CJIM MX 3Ha-
YEHUSI UCTUHHOCTU TIpU JIIOOOM HaOope 3HaYeHUU BXO-
JISIIMX B HAX MIEPEMEHHBIX COBMAIAIOT.

Kak yxe paHee oTMeyasioch, IJIsI JJOTMKU BbICKa3blBa-
HUU pa3peliaronieii IpoLeaypoll SIBISIETCS HE TOJIBKO I10-
cTpoeHue Tabaui (MaTpull) UCTUHHOCTA, HO U TIpeobdpa-
30BaHUE WCCJIEMYEMOrO BBIPAKEHMSI B TaK Ha3bIBAEMYIO
HOpMAAbHYIO hopmy, ¢ TIOMOIIBIO KOTOPOIl TOUHO YCTaHaB-
JIMBAETCS, SIBJISIETCSI JIM BBIPaXKEHWE OOIIE3HAYMMbIM WA
HE SIBJISIETCS, BBIMOJHUMO OHO WJIM HET.

3aMedy, 4TO OOIIIE3HAYMMBbIC BBIPAXKEHUSI  OTO TaKHUe
BBIPAXXEHUST JIOTUKKA BbICKa3bIBAHUI, KOTOpPbBIE MPU Kax-
JIOM 3HAQYEHUHM BCTPEYAIOIIUXCS B HUX IMPOITO3UIIMOHAIb-
HBIX TIEPEMEHHBIX MPUHUMAIOT 3HaUYeHue ucThuHa. K a1o-
My CJIelyeT 100aBUThb, YTO BBIPAXEHUSI B HOPMaJIbHOMN
¢dopme MOryT comepXaTh TOJBKO OTPUIIAHWE, KOHBIOHK-
LIMIO U TU3BIOHKIIUIO, T. €. BCE OCTAIbHBIC JIOTUYECKNE KOH-
CTaHTBI JIOJDKHBI OBITh CBEJEHBI K HUM.

Tak, HanpuMep, UMIUIMKALUSI p — ¢ MOXET OBbITb
npeobpa3oBaHa B AUZBIOHKIMIO BUAA — P V ¢, TIOCKOJIBKY
JMAHHBIE UMIUIMKALWS W JUIBIOHKIMS UMEIOT OAWHAKO-
BbIil MOPSIIOK 3HAYEHUIA MCTUHHOCTH, YTO BUIHO U3 Ta0-
Janel 12.
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Taomna 12

p g —p p—>q | —pvg
1 1 0 1 1
1 0 0 0 0
0 1 1 1 1
0 0 1 1 1

Takum obpazoM, dopmyna p — g paBHOCUIIbHA (pop-
MyJie — p Vv q. 3alucbiBaeTcs 3TO YXe 3HAKOMbIM HaM
00pa3oM, a UMEHHO p —> ¢ = = p V q.

PaBHocHIBHOCTD (OpMYJNT JIOTMKM BbICKa3bIBaHUM
aHaJorMyHa TOXIECTBaM 3JieMeHTapHoi aireopsl. Tak,
Hanpumep: (x + y)>= x>+ 2xy + )’. B maHHOM ciydae
TOX/IECTBEHHOE PaBEHCTBO JBYX Pa3JIMYHbIX MO BHIY
(bopMyJIbHBIX BbIpaXXeHUU O3HAYaeT, YTO OHU MPUHUMA-
0T OJMHAKOBBIC UMCIIOBbIE 3HAYEHMS, KaKue Obl yucia
Mbl HU TOJACTaBJISUIA BMECTO TMEPEMEHHBIX X U ).

JI1s1 ycTaHOBJIEHMSI, K KaKOMY KJIaccy BbIpaKEHUIA Mpu-
HaJUISXKUT HEKOTOPOE BbIPaXKEHUE JIOTMKU BbICKa3bIBaHUM,
ero cHavaja IPUBOILT K HopmaavHOlU ¢hopme. 1locnenHsist
JIOJDKHA YIOBJIETBOPSITh CIACAYIOLIMM YCIOBUSIM:

1. HopmanbHasi popma gokHa OBITh paBHOCHJIbHA
HMCXOTHOMY BBIPaXKEHUIO.

2. U3 cBSI30K JIOTMKM BBICKAa3bIBAHUIT B HEW JTOJDKHBI
colepXKaTbCsl TOJIBKO CUMBOJIBI OTPULIAHMS, KOHBIOHK-
MM U AU3IBIOHKIIUN.

3. Berpeuatoliecs CMMBOJIbI OTpUIIAHUS TOJDKHBI OT-
HOCHUTBCSI TOJIBKO K TPOMO3UILIMOHATBHBIM TepeMeH-
HBbIM, HO HE K CJIOXHBIM BBIPAXKEHMSIM.

JaBaiiTe puBeseM K HOpMaJibHOI (opme BbIpaxke-
HUe — (p v = q¢) = — (= p & g). BHauane HeoOXxomm-
MO M30aBUTBLCS OT MMIUJIMKAILIMU, a 3aTeM OT CHMBOJIOB
OTpUIIAaHMST Hall CKOOKaMM.

CyecTByeT o0lliee TpaBUJIO TIPeBpallicHNUsT 000K M-
IUTMKAlMK B TU3bIOHKIMIO. [IponeMoHcTprpyto 310 Ha cie-
JYIOIleM TIpUMepe:
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Lod
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VYkazaHHOEe TpaBUJIO TJIACUT: UMHAUKAUUS Npeodpasy-
emcsi 8 OU3BIOHKUUI C MAKUM Jce NOpAOKOM 3HAYeHUll
UCIMUHHOCIIL, ecall ee aHmele0eHm Ompulaemcs, KOHCIMAaH-
ma UMPAUKQUUU 3aMeHsemcsi KOHCMAHmoU OU3BIOHKUUU,
KOHcekeenm Oepemcs 0e3 uU3MeHeHUI!.

M3baBnsisicb OT UMIUIMKALIMKA B BBIPAXXEHUU — (p Vv
—q) = — (= p & g), MbI TIONlYy4aeM — — (p v = q) Vv
= (= p & g). T1ocKobKy JIeBbI YieH AUZBIOHKIIMUA OTPU-
1IaeTcsl IBaK/bl, TO Hallle BbIpAXKEHNE MOXET ObITh YIIPO-
meHo 10 (p v = q@) v = (= p & ¢). Tenepp Hago un306a-
BUTbCSI OT CMMBOJIa OTPULIAHUS TIepell CKOOKaMU TpaBOro
YyleHa IU3BIOHKLMU. 1T 9Toro oH cam TpeBpalllaeTcsl B
JTU3BIOHKIINIO, U MBI UMeeM: (p v = @) v = = (p Vv =1 q).
ITocne cokpallleHUs1 TBOWHOTO OTPULAHUST TTOJTYYaeTCs
(pv =9 v (pv = g, aisolIeecs HOpMaJIbHON hop-
MO BbIpaXeHUss — (p v = @) > — (= p & ¢).

BbipaxkeHne JTOrMKU BbICKa3bIBAaHUM SIBISIETCS OOILIe-
3HAYMMBbIM, €CJIM B KaXXKIOM MU3BIOHKIWMU €r0 KOHBIOHK-
TUBHOM (DOPMBI JTI00asi MPOMO3UIIMOHAIbHAST TIepeMEHHAasI
ONIMH pa3 BCTpeYaeTcsl ¢ OTpUIIAHMEM, a APYrol pas
0e3 otpuuaHus. Eciu ke 3Toro Her XoTs Obl B OJHON
JTU3BIOHKIIMU, TO BbIpakeHUE He OyIeT OOIIe3HAaYMMBbIM.

C moMollbIO Orepali, KOTopasi Ha3bIBa€TCsl «IITPUX
Ieddepa» (I Hee UCHOIB3YETCA CUMBOJ |) MOXHO
BBIPa3UTb BCE YXE M3BECTHbIE HaM JIOTMYECKHE oOIllepa-
muu. Onepauust «urtpux leddepa» nmpuMeHUTETBLHO K
3anucu opMyJIbl JJOTMKKM BBICKa3bIBaHUM p | g unTaer-
csi: p wmpux Illlegpgpepa q. Dta omnepaunsi onpeaesieTcst
cienytoleil Tabauieil ucTuHHOcTH (Tada. 13).

CornacHo yKa3aHHOI TabJuIe CIOXKHOE BbICKAa3bIBa-
HUe BUIA p | ¢ UCTMHHO Bcerga, KpOMe TOIo CIydas,
KOTJla p U g UCTUHHBI.

[TonbITaeMcs MPUMEHNUTbL HAKOIUICHHbIE HAMM 3HAHUS
B 00JIaCTM JIOTUKM BBICKA3bIBAHWI K aHaM3y peeiHO-
KOHTAaKTHBIX cxeM. 7151 mocTpoeHusT pesieiHO-KOHTaKTHBIX
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Taomna 13

Rk |klo]—

OO |—|T
OOl

o A ¢ A

p q
Puc. 11

CXEM, peaTU3yIOIMX (hOPMYJIbI JIOTUKM BbICKa3bIBaHUIA, Clie-
JIyeT 3HaTh, YTO KOHBIOHKIIMSI Peau3yeTcsl MOC/IeI0BaTE b
HbIM BKJIIOYEHHWEM KOHTAKTOB, a JM3BIOHKIMSI  Mapall-
JIeIbHbIM BKMIoYeHWeM. Hampumep, peneiiHO-KOHTaKTHast
cxeMa (puc. 11) cpabaTbiBaeT Torma M TOJbKO TOIJa, KOr-
Ja BbIMOJHsIETC (opmyna p & ¢ (Jormyeckoe YMHOXe-
HUE), a Apyrasi peJeiiHO-KOHTaKTHasl cxeMa (puc. 12) cpa-
OaTbIBa€T TOrda M TOJbBKO TOrAa, KOI/a BBITOJHSIETCS
dopmyna p v g (Joruyeckoe CiIoXeHUe).

Yucno KOHTAKTOB B JIFO0OI peleiiHO-KOHTAKTHOM cXe-
M€ PaBHO YKCITy MPOIO3ULIMOHAIBHBIX MEPEMEHHBIX B CO-
oTBeTCTBYIOILEN hopmynne. Ho mpencraBieHue 3THX KOH-
TaKTOB B (POPMYJILHOM BUJIE MOXET OBbITb COBEPILIECHHO
pa3HbIM. 3agaya COCTOMT B TOM, YTOObI MUHUMU3UPOBATh
opMyJbl, TOUHEE, MAKCUMAJIBHO UX YIPOCTUTD, CIACIYS
TpeboBaHUSM Joruku. C pelieHneM 3Tol 3a1auyd Mbl yXkKe
CTaJIKMBAJIMCh B MEPBOM pazjeiie KHUTU. Tenepb peium
€€ C MOMOIIbIO SI3bIKAa JIOTUKM BbICKa3bIBAHUIA.

Wtak, MBI MMeeM KOHTaKTHyIO cxeMy (puc. 13), Koto-
pyto Tpebyercst ynpocTtuTb. PopMyIbHO OHa OYIET BBITJISI-
meth Tak: (p & @) & (p & @) & (p & ¢ & (p & 9).

D10 coeamHeHWe OyAeT TOKOIMPOBOISIIMM TOrIa, KOorjaa
MO0 MEHbIIIell Mepe JBa IoceaoBaTeIbHbIX KOHTaKTa Oy-
IyT TpoBoauTh Tok. IlociemoBaTebHOE BKIIIOUEHUE KOH-
TAKTOB MPEACTABIISIET KOHBIOHKINS. OcTalbHble KOHTAKThI
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Puc. 13
o o
® o
o A o A
- p -
Puc. 14

MOTYT HE OBbITb MOJ TOKOM. Takoe coemMHEHUE COOTBET-
CTBYET AM3BIOHKIIMU, KOTOpasi ICTUHHA TOTJa, KOrjaa UCTU-
HEH XOTs1 Obl onmMH ee wieH. M3 aToro ciemyer, 4To B
Haieit ¢opmyse mepen TpeMsl U3 YEThIpeX Map CKOOOK
TpeOyeTcsl MOCTaBUTh CMMBOJI OTPMIIAHUSI, a UMEHHO:
P&gdgv-@P&gv-@P&qgv-p&yg.

OueBUIIHO, YTO MBI MOXEM OOOWMTHUCH NUIBIOHKIMEH 13
JIByX WIeHOB, a UMeHHO: (p & ¢q) v — (p & ¢q). B Takom
clydyae Hallla KOHTaKTHasl cxeMa OyIeT BBIIJISIIETb Cemy-
oMM obpaszoM (puc. 14).
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Sy q./A

p
e S
oA oA oA
p q —p

Puc. 15

q —p
Puc. 16

C noMmollIbIO JIOTUKN BbICKa3bIBAHUI Mbl MOXEM yCTa-
HOBUTb CXONHBIE YEPTbl y BHEIIHE Pa3IMYHbIX peJieiiHO-
KOHTaKTHBIX cxeM. Hampumep, mocMoTpyuM Ha cXeMbl, TIpe-
CTaBJICHHbIC puc. 15 u 16.

DopmynbHO cxema Ha puc. 15 OyaeT BBHITISIIETh TaK:

P& q@ v &qg&—=p).

Cxema ke, M300paxkeHHas1 Ha puc. 16, OymeT BBITJISI-
JIeTh HECKOJIbKO MHauye, a UMEHHO:

p & (gv (g & = p)).

C MoMOIIIbI0 TabJIMI KICTUHHOCTU MBI TIPOBEpSieM 3TU
(hopMyJIBI 1 yCcTaHABIMBAEM, YTO OHM TIPEICTABIISIIOT OIHY
U Ty Xe OyneBy dyHkuuo (tadn. 14, 15).

ITo TabGauilaM MCTUHHOCTUA BMIHO, YTO HAIIM BBIpa-
XeHus1 ((opMysIbl) BBITOJIHUMBI, T. €. 3JEKTPOCOSINHE-
HMSI TIPU OIPEIEICHHBIX YCIOBUSIX MPOBOIST TOK.
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Tabommma 14:
Tabmuma mis dopmynsl (p & ¢q) v (p & g & — p)

P q —p p&qg | p&g&-p | p&vip&g&-p)

I I 0 I I I

1 0 0 0 0 0

0 | | 1] 1] |

0 0 I 0 0 0
Tabmma 15:

Tabmuua nns ¢opmynsl p & (g v (9 & — p))
P q -p g&—q |qvigvap) p&igvig&—p)
I I 0 I ] ]
| 0 0 ] 1] 0
0 I I 0 1 0
0 0 I 0 0 0

MoXHO M OBJaeTh CUHTE30M pelleifHO-KOHTAKTHBIX
CXeM CpelCTBaMM JIOTMKM BbICKa3biBaHU? HecomHeHHO.
i1 TOTUKOB 3TO 3HAYUT OMHO: HAMTHU TaKoe CIOXKHOE
BBICKa3bIBaHNE C TTOMOIIBIO TaOIMI] UICTUHHOCTH, B KOTO-
POM U3 JIOTMYECKMX KOHCTAHT MMEIOTCS TOJBKO OTpHIIa-
HMe, KOHBIOHKIIMSI U TU3BIOHKIMS. JlaHHas 3agaya BIIOJTHE
paspeliMa, 100 Bce KOHCTAHTBI JIOTMKM BbICKa3bIBAHUIA
MOXHO CBECTH K yKazaHHBIM. ClieoBaTe/IbHO, JIOTKA BbI-
CKa3bIBaHUI B COCTOSTHUU CIIY>KUTh BecbMa 3(POEeKTUBHBIM
MHCTPYMEHTOM JUISI TIPOHMKHOBEHUSI B CyTh 3a/1a4 Cyryoo
TEXHUYECKOTO XapakTepa. DTOT MHCTPYMEHT 3HAUUTEIILHO
obJjieryaeT paboTy MHXKEHEPOB, KOTOPHIM BOBCE HE 00s13a-
TEIbHO MMETh JIeI0 ¢ TPOBOAAMM M KOHTAKTAMM; JOCTa-
TOYHO BOCIIOJIB30BAThCSI OMEPAISIMU C JIOTUIECKUMU CUM-
BOJIAaMM TSI KOHCTPYMPOBAaHUSI HEKOTOPBIX MallmH. W 31ech
MBI BIUIOTHYIO TIpUOMIKaeMcsl K MpoOJieMe «MHTEIUIEKTY-
aJIbHBIX MalllMH», KOTOPbIE XOTEIM Obl BUACTH CITOCOOHBI-
MU YMO3aKTo4aTh. JIJ1s1 BOBMOXHOIO pellieHsT JaHHOM TTpo-
6JeMbl HEOOXOTMMO OTBETUTH Ha BOIIPOC: MPUMEHUMA JIN
JIOTMKAa BBICKA3bIBAHUI K TTOCTPOCHUIO YMO3aKIIOUCHMIT?

3aberast Briepel, CKaxy: Jia, JIOTMKA BbICKA3bIBAHWIA TTPH-
MEHMMa K TOCTPOCHHUIO YMO3aKIIOUCHMUII. A Terephb Io-
CMOTPUM, KaK 3TO BBITJISIINT.
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IIpenonaBaTenu JOTMKMA YacTO OOBSICHSIIOT MpaBUJia
BbIBOJIa (YMO3aKJIIOUEHUs), UCIIOJb3YsI TAKOW 3aMIeblid
CUJUIOTU3M:

Cayyaii A.

[Tockinka 1. Bce awodu cmepmmbl.
[Tockinka 2. Cokpam  uenosek.
Breisog. Coxkpam cmepmen.

Hcnonb3yst 3TOT cUJUIOTM3M, OIWH OCTPOYMHBIN Yeso-
BEK MpUIyMaJl CBOCOOpa3HyIO JMHIBUCTUYECKYIO JIOBYIIIKY.

Cayyaii b.

IMocbutka 1. Jlodeii mHoeo.
ITocvuika 2. Cokpam — uenosex.
Beisop. Cokpamos mHoeo.

Heyxenun CokpatoB MHoro? Kaxk roBopurcsi, BOIIpocC
Ha 3aChITKY.

Yro mymMarOT MO 3TOMY ITOBOAY JIOIMKM?

Jloruky cyuTaroT, YTO MpOleCC BbIBOJA B €CTECTBEH-
HOM $I3bIKE HEJb3$ MPEACTaBUTh C TTOMOIIbIO YUCTO (hop-
MaJIbHBIX OIlepalliii, MOKy/Aa BbIpa’k€HUSI €CTECTBEHHOTO
si3blKa He OYAyT IepeBe/ieHbl Ha SI3bIK CMMBOJIOB, CIEIN-
AJTBHO TIPUCITOCOOJEHHBIX K BO3MOXHOCTSIM (hOpMasIbHOM
Joruku. TosbKO TOcCe TOro KakK MCXOMHBIC YTBEPXKICHUS
MepeBeieHbl Ha COOTBETCTBYIOILIMI (POpMabHBIN SI3BIK,
BBIBO/IBI, MOJTyYeHHbIE TIO MpaBUiaM (opMaibHOI JIOTUKH,
MEepeCTalOT PACXOIUTLCS C BBIBOJAMU, OCHOBAaHHBIMM Ha
3apaBoM cMbiciie. Hampumep, Ha sI3bIKe JIOTUKU TpeIuKa-
TOB, O KOTOPOU peub MOWIET B CIIEMYIOIEM pasJiele, pu-
BeICHHBIN BbIle Tapanokc ¢ CoKpaToMm CrHelnuaaricThbl
MPEACTABIISIIOT CIEAYIOIIMM 00pa3oM:

Cayyaii A.

[Mockinka 1. Zlna ecex x: uz npunadarexcum (X, 1100u)
credyem cmepmublil (X).

[Mocwika 2. Ilpunadsencum (Coxpam, awoodu).

BeiBom. Cmepmmuwui (Coxpam).
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Cayyaii b.

[Tockuika 1. Muoeouucaennsiii (1r00u).
ITocwuika 2. Ilpunadnexncum (Cokpam, aroou).
BriBog. 2! (Hukakoeo 6v1600a).

OG6paboTKa TEKCTOB Ha €CTECTBEHHBIX SI3bIKax LIS
MPOrpaMMHUPOBaHUS «MHTEJUIEKTYaIbHBIX MAIllMH» MPeIo-
JlaraeT Co3[laHHWe OCOOBIX JIOTUYECKMX SI3bIKOB, HEOOXOIM-
MbIX, B YACTHOCTHU, JUISI TOTO, YTOObI M30EKaTh MapaoKCOB,
nmonoOHbIX mapagokcy ¢ Cokpatom. Ho u 370 elie He BeE.
Jeno B TOM, YTO MOMBITKM MPUMEHUTH 3aKOHbBI JETyKTHB-
HOT'O BBIBOJIa HEIOCPEICTBEHHO K BbICKa3bIBAaHUSIM Ha €c-
TECTBEHHOM $I3bIKE MOTYT ObITh OOpeueHbl Ha Heyaauy Jaxke
B TOM cliydae, KOrJa Mbl 3aMEHUM BbIPa>KEHUsI €CTECTBEH-
HOIo sI3bIKa CHUMBOJaMM (opMabHOI JOTUKU. YTOOBI
3TOTrO HE CIYYUJIOCh, €CJId PeUb 3aXOIUT OO0 <«MHTEJIEK-
TyaJbHBIX MalllMHaX» U MX CIIOCOOHOCTH <«MBICIUTH»,
«yMO3aKJI0YaTb», HEOOXOAMMO YCTAHOBUThL 0oJiee TECHYIO
CBSI3b MEXJIy JIOTMKaMU U Tiporpammuctamu. IlpoGiema
COCTOMT B TOM, YTOOBI M3 amrmaparta (popMabHOI, TOUHEe,
MaTeMaTU4YeCKOl JIOTMKU OToOpaTh Haubosiee Mojie3HOoe s
paboThl Ha BbIUMCIUTENbHON MalmHe. OT4acTu 3Ta Ipo-
OJiemMa yxke pellleHa. YUeHbIM yXKe yIajJoch J10Ka3aThb, YTo B
paMKax MCYMCIICHUSI TIPEAUKATOB TepBOro rnopsjaka (cTy-
MEHW) MOXHO YIOBJIETBOPUTEILHO CIIPAaBUTHCS C PSIIOM
TPYOHOCTE MAaIlIMHHOTO TIPEACTABICHMST 3HAHMSI.

ITo MHeHUIO CHIELMATMCTOB, OCHOBHASI MJesl TaK Ha3bl-
BaeMOro JIOTMYECKOTO MPOrpaMMHUPOBaHUST 3aKIIIOYaeTcsl B
TOM, YTO KaXKIbIli KOMITHIOTEP JTOJDKEH 00J1agaTh COOCTBEH-
Holi 6a30BOI MAaIIIMHOI JIOrMYecKoro BbIBOMA, a Tporpam-
MMCT JIOJDKEH cooOllaTh €il ToJbKO haKThl, Mojaras, 4ro
MallliHa JIydllle 3HaeT, YTO C HUMM JieJlaTh. XapaKTepHO,
YTO PYKOBOIUTEIM SITOHCKOTO MPOEKTa MO CO3MAHUIO DJIeK-
TPOHHO-BBIYUCIUTENbHBIX MAaIlIMH TISITOTO TTOKOJEHUS
BMOJIHE TIOBEPWJIM B TIPEUMYILECTBA JIOTUYECKOTO IpO-
rpaMMMPOBaHMsI, CIeJIaB €ro KpaeyrojlbHbIM KaMHEM CBO-
HUX HaYYHO-TEXHUYECKHUX IMpoeKToB. Kak cuuTaer mupek-
Top MHctutyra mmenu Anana Telopunra B I'nmasro Jlo-
Hajibd Mwuum, JIOrMyeckoe IpOrpaMMHUPOBAHUE MOXKET
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ChITpaTh B MCCJCIOBAHUSX IO <«MCKYCCTBEHHOMY WHTEN-
JIEKTY» TaKylo e (pyHAaMEHTaJbHYIO PoJib, Kak audde-
peHILIMaJIbHOE MCUYUCICHNE B MEXaHUKE.

Henb3st npoiiThi 1 MUMO Takoro Bomnpoca, HbIHE CTO-
SIIETO Ha TMOBECTKE JHS, KaK BOMPOC O pacllUpeHUuu
BO3MOXHOCTEIl MalllMHbI 3a CYeT J00aBJIeHUsI orepaTo-
POB TaK Ha3bIBa€MOI MOAAJBLHOI JIOTMKHU, KOTOpO OyieT
MOCBSIIIIEHa 3HAYMTENIbHASl YacTh MPEINOCIEIHEro pas/e-
Jla KHUTH.

Kak Bumum, mpoGieMa yMO3aKIIOUEHUsSI BKIIOUAET B
cebs1 He TOJIbKO O0y4yeHHEe IIKOJIbHUKOB, OpaTOPOB, IOpHC-
TOB M TIPOYMX IYMAIOIIMX W TOBOPSIIMX JIOACH YMEHUIO
JieNiaTh TpaBUJIbHBIE BBIBOJbI, XOTSI 9TO TOJIE3HO M Jaxe
HEo0XOIMMO.

CylIecTBYIOT JIBa OCHOBHBIX BUIa YMO3aKIIOUCHUI
WHIYKTUBHbIE U AeayKTuBHBIC. CoOMa3HUTEIbHO, 1aB 00-
Jiee UM MEHee SICHOE ollpe/ie/ieHue MHAYKTUBHOMY YMO-
3aKJTIOYEHUIO, cpa3y Ke MepedTH K IeMyKTMBHOMY YMO-
3aKJTIOYEHUIO 1 €ro MpPEJCTaBICHUIO B TEPMUHAX JIOTUKU
BbICKa3bIBaHMii. Ho yecTHee OyneT Bce xKe KaK-TO MOapo0-
Hee oXapaKTepHu30BaTh MHAYKTUBHOE YMO3aKJIIOUEeHUE,
OTTAJIKMBAsICh OT JAeAyKTUBHOro. Torma oyeBuaHee CTaHET
KapThHa OYIIYIOIIEro MOpsI, OKPYXalOIlero MaJleHbKUA
OCTPOBOK  IIapCTBO ACAYKTHMBHBIX HayK.

B koppekTHOM HenyKTUBHOM BBIBOJE 3aKIIOUEHHUE C
HEOOXOMMMOCTBIO clieyeT U3 MocbUloK. CTpYKTypy 3TOro
BBIBOZIa MOXXHO OXapaKTepHU30BaTh CICAYIOIIUM OOpa3oMm:
0edyKmueHblil 861600  dMO YCAOBHOE BbICKA3bIBAHUE, (H-
meuedeHm Komopoeo npedcmaensiem co00l KOHBIOHKULUIO
6cex NOCbLIOK Hauleeo paccyycoenusi, d KOHCEK8eHm  e20
3axaovenue. KOppeKTHBIM 3TOT NEAYKTUBHBIM BBIBOM
cUMTaeTcsl TOrAa, KOrja YCJIOBHOE BBbICKa3blBaHUE OYyIEeT
JIOTUYECKN MCTUHHO.

B cBere maHHOI XapaKTepUCTUKU JeTyKTMBHOIO BbI-
BOJla COBPEMEHHBIN 3amafHbli Jloruk u ¢unocod I'. Kaii-
Oepr Tak oOIlpeiessieT KOPPeKTHbIe MHIYKTMBHbBIE BBIBO-
JIbI: UMW SIBJISIIOTCSI BCE OCTAaBILIMECS] TUIbI BBIBOIOB.

XUTpoyMHOE omnpeaeneHue, He Tak Ju? Bopouem, Kaii-
Oepra MOXXHO TOHSTb. MHOTME COBPEMEHHbIC JOTMKHU
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0e3yCMENIHO MBITAIOTCS AaTh TOYHOE OMpPENESICHUE KOPPEK-
THOMY WHAYKTMBHOMY BbIBOMy. [les0 B TOM, 4TO 3aKitoye-
HUE WHAYKTUBHOTO BBIBOJIA, HALIEJIEHHOTO Ha TOJYyYeHUE
000011IECHHOTO 3HaHMSI, YTBEPXKIAECTCS HE XKECTKO U OJHO-
3HAYHO, a JIUIIb C HEKOTOPbIM MPaBIONOI00MEM UJIU Be-
POSITHOCTBIO. DTO SIBJISIETCSI XapaKTEPHOM, HO BOBCE HE
00s13aTeJIbHOM YepToil MHIOYKTUBHBIX paccyxKiaeHuil. Hpy-
roif XapakTepHOU 4epToil MOAOOHBIX PACCYXKICHUN SIBIISI-
€TCsl TO, YTO TOJIyYYEHHBIE C MX ITOMOIIBIO JIOTUYECKHUE
BBIBOJIbI (3aKJIIOUEHMST) YACTO BBIXOIST 32 paMKHM MCXO[I-
HBIX IIOCBUIOK, T. €. colepXaT B cebe Oosblle MHPOpMa-
IIMK, YEM €€ 3aKJIIOYEHO B IOChUIKax. BoT mouemy MHO-
TUe JIOTUKUA CTOPOHSTCSI MHAYKIWMU, KaK 4YepT  JajaHa.
[Tocnemyem B aTOM pazaene Ux MpuMepy U oOpaTUM CBOM
B30pbl Ha JECIYKIIMIO.

PaccMoTprM 0CcOOEHHOCTM BBIBOJIOB B JIOTMKE BBICKA-
3bIBaHUU. [1aBHasi 0COOEHHOCTh X COCTOUT B TOM, YTO B
JIOTUKE BBICKA3bIBAHUI aHAJM3UPYIOTCS TOJBKO CTPYKTYPHO
CJIOXKHbBIE BbICKA3bIBaHUSI, MIPOCTHIE K€ BbICKA3bIBAHUSI CUM-
TAlOTCS CTPYKTYPHO Hepas3aoXuMbIMU. [loaToMy B Jlormke
BbICKa3bIBaHUI KOPPEKTHBIE NEAYKTUBHbBIE BbIBOIbI CTPO-
SITCSI TOJIBKO Ha OCHOBE YCTaHOBJIEHMSI JIOTMYECKUX CBSI-
3el MeXJy BbICKa3bIBAaHUSIMU.

Mb1 OyneM MCIob30BaTh OOJIbILINE OYKBBI JTATUHCKOIO
andaBuTa Wik 0003HaAYeHMST (POPMYJ JTOTUKKU BhICKa3bIBa-
HUIA, KOTOpbIE BKIIOYAIOT B C€0SI MPOCTbIE W CJIOXHbBIC
BbIcKa3biBaHUs. Hampumep, OykBa A MOXET 00O3HayaThb
WMILUTMKALIMIO BUJIa X — Y, HO C TaKUM € YCIIEXOM MO-
KeT 0003HayaTh U MPOCTOE BbICKa3biBaHME BUAa x. Jloru-
yeckasi (hopMa BBICKa3bIBaHUSI OepeTcs B CKOOKM, Teper
KOTOPBIMM CTaBUTCSI COOTBETCTBYIOIIasl OoJblnas OykBa.
YT10o0bI yIPOCTUTh Hallly 3aluch GOpPMYJ JOTUKU BBICKA-
3bIBaHUI, OyJIeM CUMTaTh, YTO OHM IIPEMIIOJIAratoT OIpere-
JIEHHBI TIOPSITIOK CBOUX TEPEMEHHBIX, HaXOMSIIUXCS B
ckoOkax. B Takom ciydae ¢opmMyny MOXHO 3allMChIBATh

CIeoyIoImMM o0pa3oM: A (X, Xa, ..., X,).
M3 dopmyn A, A,, ..., A, MOXHO caenaTh 3aKIIOYECHUE
B. Jloruku roBopsT: u3 A,, A,, ..., A, BBIBOOUTCS (CIIeMy-

er) B. Uma B sBnsercst cnenctBueM dopmyn A, A, ..., A,.
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HHorna 3anuceiBaercs 310 Tak: Ay, A, ..., A, F B, e F
CHMBOJI OIepallii BbIBOAA. DTOT CUMBOJ MOXHO UUTATh:
«pneuer». Ho, kpoMe Toro, Kak Mbl IOMHUM, JaHHBIA CHUM-
BOJI yKa3bIBae€T Ha OOIIE3HAYMMOCTb HEKOTOPBIX JIOrMYec-
Kux ¢dopmya. st joruyeckoit Teopun 10Ka3aTelbCTB 3TO
o3HayaeT, yto (popMyJia JoKazyeMa, eC/ii oHa OOIIe3HauMMa.
B u3BecTHOM cMbicie «10Ka3yeMOCTb» U «OOIle3HAUYM-
MOCTb» JOMYCTUMO paccMaTpuBaThb KaK CHHOHMMBI.

C yJeToM COOTBETCTBYIOIIMX YTOUHEHMI JIOTUKU TTOPOMA
TOBOPSIT, UTO JOKA3aTeIbCTBO U JOKA3YEMOCTb SIBIISTIOTCST Ya-
CTHBIM CJIydyaeM BbIBOJa 1 BBIBOAMMOCTH. B cBsi3u ¢ moc-
JIEIHUM MCIIOJIb3YeTCs CUMBOJ |, BBeAeHHBbIN B 1879 T.
I'. ®pere. DTOT CUMBOJI MOXKHO YMTATh TaK: «BBIBOIUTCSI».
B Takom ciyyae A F B o3HayaeT, yto B sBisieTcsl CIeICTBU-
eM (opMyIbl A, T. €. YTO B JaeT UCTUHY BO BCEX TaOIMYHBIX
cTpokax, rne A naer uctuHy. Yro xe kacaercsa A | B, To
9Ta popMyJla O3HaA4YaeT, YTo B BLIBOAUMO U3 A.

B Teopuu nokazaTenbCTB B LIEISIX MUHUMM3allMU Ha-
YYHOTO cJioBapsli M YIPOIIEHUSI MHCTPYMEHTapusl JIOTH-
YECKOro aHajn3a CBOJST MOHSATHE BBIBOAMMOCTU K TTOHSI-
TUIO JOKa3yeMOCTU IMOJOOHO TOMY, KaK CBOJISIT OTHOIIIE-
HME CJIeOBaHUS K MOHSTHIO obliie3HaunMoctu. [Ipu atom
nokasbiBaercsl, yto F C u | C paBHocWIbHBI. Takoe noka-
3aTeJIbCTBO MO3BOJISIET 3aMEHSTh MOBCIOAY F Ha |. B maH-
HOM cJlyyae HCHOJIb3YIOTCS JIBE TEOPEMBI.

Teopema 1. Bcsakas mokasyemasi opMyiia oO1Ie3Ha-
yuma (ecm F Cto F C).
Teopema 2. Bcesikast obiie3HaunMasi opmysia 10Ka3y-
ema (eciu F C, 10 | C).

B normyeckm KOppeKTHOM AeAYKTMBHOM BBIBOZE
MEXIY KOHBIOHKIIUEH IMOCBUIOK U 3aKIIOYCHUEM MMEET
MECTO OTHOIIICHHE JIOTUYECKOTO CIIeJOBaHUSI, KOTOPOE
MOXHO 3amucathb, Harpumep, Tak: 4 & A& ... & A, F B wm
Tak: A & A& ... & A, | B. TlockonbKy pa3inyHble BUIbI
JIOKa3aTeIbCTB, CTPOSIILIMECS MHOINA Ha JISAyKTUBHOM BbI-
BOZE, TITOTEIOT K (hopMe MMILIMKALIMM, TO Hally 3aIllCh
JIOTUYECKOTO CJICAOBaHUS (BbIBOAA) MOXHO IIpeoOpa3oBaTh
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TakuM obpasoM: F A & A4 & ... & A,— B nnm takum
obopasom: | A & A, & ... & A,— B. Ho u 510 elue He
koHell. CamMoli KOpOTKOI 3alMChI0 JAHHOTO JIOTUYECKOTO
cienoBaHusl (BbIBoAa) OYIET:

|=_<%A,-—>B

NIn: n

B noruke BbIcKa3bIBaHUI MPaBUJILHOCTh MM HeEMpa-
BWIBHOCTb HAIIMX PACCY:KIACHUM, UMEIOLIUX XapaKTep Je-
IYKTUBHOTO BBIBOMA, OINPEIESICTCS TOJIbKO TEM, CJICIyeT
3aKIJIIOUEHNE U3 MOCHUIOK MM He ciemyeT. Ecnu paccyx-
JICHUE TIPaBUJIBHO M BCE €r0 MOCBUIKM UCTHUHHBI, TO U
3aKJII0YEHUE OYIEeT MCTUHHBIM.

Jlornueckast (popMysia B JIOrMKe BBICKAa3bIBaHUI OymeT
aJIcKBaTHO ITTOHSITA TOJBKO TOINA, KOIJa MbI IMOMMEM CYTb
aKCMOMAaTUYEeCKO (DOPMYITUPOBKM MCUMCIICHUS] BBICKA3bI-
BaHuii. [ToaToMy BMecTO TaOIM1L UCTUHHOCTU HEOOXOMU-
MO TIOJIb30BaThCsl OMpPEIeICHHBIMI TpaBUjaMUd BbIBoma. B
JaHHOM CJIydae aKCHOMBI JOJDKHBI pacCMaTpUBAThCs KakK
HUCXOAHbIE BBIBOAUMBIC (hopmyibl. Torma mom BBIBOIOM
cleyeT MOHUMATh OOpa3oBaHUE BBIBOAMMOM (DOpMYIIbI
U3 aKCMOM (MCXOOHBIX BHIBOAMMBIX (hOPMYJI) ITyTEM MPU-
MEHEHHSI COOTBETCTBYIOILIMX TIPaBUJI BHIBOA.

YeM ommmyaeTcs STOT B3IVISII Ha aKCUOMBI OT 0Olle-
HU3BECTHOro?

XapakTepHasl yepTa HOBOM TOUYKM 3PEHMSI OIPEAeIsIeT-
cs1, TaK CKa3aTh, CBEPXaKCHOMATHUECKON TPAKTOBKOI aKCH-
OM, T. €. Ha aKCHOMBI Mbl HAYMHAEM CMOTPETh KaK ObI CBEpPXY,
C TIO3ULMI MeTaMaTeMaTUKK (TCOPUM TOKa3aTeIbCTB).

Hy u yro? MoxHo 11 sIcCHee BbICKa3aThecs 110 MOCTaB-
JICHHOMY BBIIIIE BOIpPOCY?

Cienyst coBeTaM KpYITHEHIIIErO CIelraanucTa B obJac-
TN MaTeMaTudecKoi Jioruku KmiHu, oOBbsIBUM akcMoMaM#
CHCTEMbI JIOTUKM BBICKa3bIBaHUI BCEe (hOPMYJIbI, MMEIOLINE
OIVH M3 BUJOB, YKa3aHHBIX mociie cuMBoia f. O Kakux
BUIAX UOET peyb?
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BcniomHuMm o Belpaxenun F A & A, & ... & A,— B.
YcnoBuMcsl cudTaTh YacTh 9TOTO BbIPaXKEHUSI, HaXOISIILy-
10csl Tiepe/l CUMBOJIOM MMILIMKALUU, aKCUOMaMU JIOTUKU
BbICKa3bIBaHUIA. Bua 2Toif yacTu 0OILEro BbIpaxkKeHMS
Ha30BEM cXeMaMi aKcuom WU aKCUOMAMU4ecKumu cxe-
mamu. IHaye X U He HazoBelllb. B camoM perne, o Kakux
KOHKPETHBIX aKCMOMaX Mbl MOXEM 3[IeCb TOBOPUTb, €CIIU
MpearnoaraeTcsi, YTo Kaxaasi CxeMa aKCHMOM COIEPXKUT
OECKOHEYHOE YMCIIO aKCUOM?

st yero Bce 3TO HaMm TpebyeTcs?

YToOBI cenaTh 10Ka3aTeIbCTBO KakK TaKOBOE OOBEK-
TOM aHaju3a B paMKaX TEOpMH J0Ka3aTeJbCTB (MeTama-
TEMaTHUKM). DTO MpearoaraeT 0ojiee CTporoe omnpeesie-
HUE MCXOAHBIX TEPMUHOB KaK B HccleayeMoM (McXoma-
HOM) $3bIKe (HampuMep, B SI3bIKE JIOTMKU BbICKa3biBa-
HMI1), TaK U B SI3bIKE MCCAEIOBaHUS (SI3bIKE TEOPUM JTOKa-
3aTesbeTB). BOT mouemy nenaercs paziduue B TEpMUHaX
«IOKa3aTeJIbCTBO» M «BBIBOI», a 3aTeM M3y4daeTCsl CBSI3b
MEXIY 3TUMM JIOTUYECKUMU TOHSTUSIMMU.

I'oBopst 0 nmokazatenbCTBE, MbI OyeM Ha3bIBaThb MCXOJ-
HbIE JIOMYIICHUSI aKCMOMaMH, KOTOpbIe IperoiaraloTcs
HWCTUHHBIMU B paccMaTpuBaeMoil Teopuu. YTo ke KacaeTcs
BbIBOZIA KaK TIpoliecca, YCIOBUMCSI TOBOPUTH O BBIBOIE TOJb-
KO B TOM cllydyae, KOrJa >KEeCTKO He Ipearojaraercs, 4ro
HCXOMHbIE TIOCBUIKM COXPAHSIIOT CBOM CTaTyC WCTUHHBIX.
OO0pa3HO TOBOpSI, MCXOMHAsI UCTHHA 32 JOKa3aTeIbCTBOM, a
MOCJIeHEe CJIOBO 3a JICAYKTUBHBIM BBIBOIOM.

B MeramaTtemaTnke B KadyecTBe €IMHCTBEHHOTO Ha-
JIeXKHOTO TIpaBUJia BbIBO/IA, HAa3bIBAEMOIO HPaABUAOM OMl-
desenus, TIpUHUMAETCSl Tpolleaypa Tiepexoia OT JBYX
¢dopmyn Buga A u A — B K onHoii ¢popmyne B. B BbI-
Boje 1o 3ToMy mnpaBuly A 1 A — B SBISIOTCS MOCHLI-
KaMM, a B 3aKioueHHEM.

YnomsHyB o TipaBUJIe OTAEIEHUSI, CIEAyeT 3aMETHUTh,
YTO JJaHHOE TPaBUJIO, U3BECTHOE IMOJ JaTMHCKUM Ha3Ba-
HUueM modus ponens (ymeepxicoarouiiiii mMooyc), yCTaHABIM-
BaeT: ec/ii UCTMHHBI JIBa BBICKA3bIBAHMSI, U3 KOTOPBIX OIHO
umeer dhopMy UMILTMKaUKU (¢ — b), a Opyroe SIBIsIETCS
aHTELIeICHTOM (@) TOl MMIUIMKAIMK, TO U BbICKa3bIBAHKE,
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COCTaBJIsIIONIEee KOHCEKBEHT () MMIIMKALIMKA, UCTUHHO. B
JaHHOM cJlyyae Mbl KakK Obl OTHENSIEM AaHTELICACHT OT
KOHCEKBEHTa, YTO W BBIPaKEHO BBIIIIE TIEPEXOIOM OT JIBYX
dopmyn A u A - B x dopmyne B.

OmnpeaenuM Ternepb 0Ka3aTebCTBO KaK KOHEUHBIM
cnucok dopmyn By, B,, ..., B,, XKaxnas n3 KOTOPBIX WJIU
SIBJISICTCSI HEKOTOPOI aKCHMOMOI JIOTMKU BBICKA3bIBAaHMI,
WIK TIOJydeHa I10 IpaBWIy MMIUIMKALMKA U3 HEKOTOPOi
napsl opMyJ, MPEIIISCTBYIOIINX ¢l B 3TOM crucke. [lo-
Kas3aTeJIbCTBO SIBJISIETCS TOIMA J10Ka3aTeJIbCTBOM, KOrma Jio-
KazaHa mocnenHsisi ¢hopmyna B,. Eciu dopmyna B umeer
JIOKa3aTeIbCTBO, TOBOPST, UTOo B dokazyemo wimm 4yrto B
sensemes meopemoil. DTo 3anucelBaeTcs Tak: F B.

OnyctuMcs ¢ BBICOT MeTaMaTeMaTMKU Ha TPELIHYIO
3eMJII0 M B3IJITHEM Ha BOIIPOC 00 YMO3aKIIOUECHUSX TJla-
3aMM 1IKoJIbHUKA. HauHeMm ¢ ompeneneHus.

Ymozaxaouenue 9MO NoAY4eHlUe BbiCKA3bI8AHUI
(3akaroueHuil) ucxo0s u3 yyce UMEIOUUXCS BblCKA3bIBAHILLL
(nocvirox). Hamu mipenronaraercs, 4YTo MEXIy MOCHLIKA-
MU U 3aKJIOUYEHHEM CYILECTBYET OomNpeieeHHasl CBsI3b, 100
3aKJIIOYCHME JIOJDKHO CIIeIOBAaTh M3 ITOCHUIOK. YTO MOX-
HO cKazaTb 00 3Toi cBsi3u? CBS3b MEXIY MOCHUIKAMU U
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3aKJIIOUYEHUEM OTpaxkaeTcsl B MpaBWIaX BbIBoAa, (DYHKIIMS
KOTOpBIX 3aKjIIoyaeTcsl B yKa3aHMSIX Ha TO, KaKUM CIIOCO-
OOM HCXOIHbIE BbICKA3bIBAHUSI C YCTAHOBJIIEHHON WCTHUH-
HOCTBIO MOTYT ObITb BUIIOM3MEHEHbI TaK, YTOObI JaTh MpHU
5TOM HOBbIE€ MCTMHHBIC BbICKA3bIBAHUSI.

Korma Mbl MMeeM Jeno ¢ mpaBWIaMU JI€MyKTHBHOIO
YMO3aKJIIOUeHUsI, JODKHO COOJIOAaThCs CIeAyollee yClo-
BUE. ecau UCMUHHbL NOCLLIKU, MO U 3AKAHOYeHUe UCMUHHO.
Hanpumep:

Iocwbuika 1. Bce kowku 3uarom @pauuy3ckuii s3viK.

[Tocknka 2. Hexomopvie uyvinaama  Kowku.

BreiBos. Hexomopuie yvinaama 3narom
@panuysckuil a3viK.

Ecmu cepbe3Hblit unTaTeslb HAXMYPUTCSI, s1 MOTY OTKa-
3aThcsl OT MpUMeEpa CUJLIOTM3Ma, 3aMMCTBOBaHHOIO Y JIbio-
uca Kopposia, u npuBecTu Apyroid, a UMEHHO:

ITockinka 1. Bce awodu cmepmmubi.
ITockinka 2. Cokpam  uenoeex.
BeiBos. Cokpam cmepme.

Y sTO0ro cuutornamMa NMpUIMYHBIA BO3pacT, a K CTa-
pUKaM JOJDKHO OBITh MOYTUTENbHOE OTHolleHue. Ilpo-
SIBUM TIOYTEHUE W MBbI.

B 1iensix HarmsiHOCTHM TpaBUJIa YMO3aKJTIOUeHUI cXe-
MaTUYeCKU 3aIlMChIBAIOTCS C MOMOIIBIO YepThl, HaJ KO-
TOPOIl pa3MellaroTcsl MOChIIKU, a MO Hel  3aKiIoue-
Hue (BeiBom). Ecmu mochutok aBe U Ooliee, OHM ITUIIIYTCS
JIPYT IO JPYTOM.

Hekotopbie mpaBuMiia yMO3aKIIOUEHUN COOTBETCTBY-
JOT KOHCTaHTaM JIOTMKHM BBICKAa3bIBaHUM (KOHBIOHKIIUS,
JMU3BIOHKIIMS, UMILTMKalsi). [ToatoMy B psine ciaydaeB Juist
onpeneNeHus] UCTUHHOCTH 3aKIIOUEHUSI K HUM MOXKHO
MPUMEHSITh TaOJUIIbl UCTUHHOCTH, HO, TTOMYEPKHY, YUCIO
TaKuX cllydyaeB KpaliHe OorpaHUYeHHO.

[ToctpouM omHY M3 TaKuX HAIJISITHBIX CXEM YMO3aKIIIO-
YeHUsI, a UMEHHO:
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p
q .
Pp&q
B zakimouennn (mox 4epToif) MBI MMeEeM JIeJI0 C
KOHBIOHKLIMEH. Bocronb3yemcst Tabmieii MICTMHHOC
TU 7151 KOHBIOHKLIMKY (Taon. 16).

Hcxons u3 ycnoBuil MICTUHHOCTH KOHBIOHKIIUU MOX-
HO CyIuTb 00 MCTUHHOCTU TOCBUIOK p U ¢. Hampumep:

p&gq p &g
P q

IlJIH YMO3AaK/IIOYCHUA M3 HMMILIMKalluM IIPUMEHUMO
OJTHO M3 BaXKHEWMIINX ITpaBUJI JIOTUKH, YK€ M3BECCTHOC I10MI
Ha3BaHUEM modus ponens, a UMCHHO.

P — 49
p

q

3aMeHUM IIPOIIO3UIIMOHAIBbHBIC IICPEMCHHbLIC B 3TOM
YMO3aKIMIOYCHMHN KOHKPCTHBIMU BbICKa3bIBAaHUAMMU U I10-
CMOTpPUM, YTO M3 STOIO ITOJIYUYUTCH.

Ilocbinka 1. Ecau na Jlyne ucueym aynamuxu, mo 2 + 2 = 4.
Iocbinka 2. Jlynamuxu ue ucueym na Jlywe.
BeiBog. 2+2=4.

[TomyyaeTrcst siBHBIN abcypi, eciu cieloBaThb JIOTUKE
MEepBOI MOCHIIKK, oOpalllasi BHUMaHUE Ha colepXaHUe

Taomna 16

o|lo|o|r|re

OO |T
O[Ol
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BbICKa3bIBaHUI. B aTOM ciydyae Tabimila MCTUHHOCTH He
cpabatbiBaeT. XOTd MMIUIMKALMSI TIEPBOM IMOCBIIKU HC-
TUHHA, HO OHA MPOTUBOPEYUT 3ApaBoMy cMbiciy. [Ipen-
MMOJIOKUM, 4YTO 3ApPaBblii CMBICI B PacTepSIHHOCTA MOJI-
yuT. JIOTMK paclieHHBaeT 3TO MOJYaHUE KaK 3HaK corja-
cusi. Boconb3oBaBiIMCch yIOOHBIM MOMEHTOM, OH MOJI-
HUEHOCHO MOCHhUIAeT 3ApaBblii CMBICI B HOKIAyH, 3asiB-
agd, yto 2 + 2 # 4.

YToOBI He 3amyTaThCsl B 3TUX JIOTMUYECKUX XUTPOCILIC-
TEHUSIX, TIpeyIaracTcsi pacCMaTpUBaTh IMPaBUIa YMO3AKIIIO-
YCHUI B JIOTMKE BbICKa3bIBaHMIi, OTBJICKAsIChb OT 3Haye-
HUII MCTUHHOCTU TIOCBUIOK M 3aKmouyeHus. Yto Torma
BCEIISIET B HAC YBEPEHHOCTb B MCTUHHOCTU 3aKIIIOUCHUSI?

Bo-niepBbIX, ciemyeT 3anOMHHUTD, YTO (hyHIAMEHTOM IIpa-
BUJIa YMO3aKIIOUCHUST SIBJISIETCS MMILIMKALIMSI, KOTopast
Jo/KHa ObITh oOlue3Hauumoil. Ilo ompeneneHuio, o6-
1Ie3HAYNMBIMU BBIPAXKECHUSIMU JIOTUKM BbICKa3bIBAaHU
SIBIISTIOTCSI TaKME BBIPaXKEHMSI, KOTOPhIC MPHU KaXKIOM Ha-
0ope BCTpeUaOILIMXCS B HUX ITPOMO3UIIMOHATLHBIX TIe-
PEMEHHBIX TIPUHUMAIOT 3HAYCHUE MCTUHA.

Bo-BTOphIX, eciin uMITIMKaLMsT o0lIe3HaYMMa, TO MOX-
HO TOJIYYUTb HAIEXKHYIO MH(GOPMALIMIO O COCTABHBIX Yac-
TSIX 3TOM MMIUIMKALIMUA (IIPOCTBIX BBICKA3BIBAHMSIX) U O
CBSI3W MEXAY MX 3HAaUCHUSIMM HCTMHHOCTU. Hampuwmep:
€CIIA p — g U p SIBIISTIOTCS MCTMHHBIMM BBICKAa3bIBAHUSIMU,
TO ¢ TaKXe SIBIIIETCS] MCTUHHBIM BbICKa3biBaHMEM (modus
ponens). Ha ocHOBe 3Toro Mul IojiydaeM MHTEpECYIOlee
Hac MpaBUJIO YMO3aKIIOUECHUS, TJacsiiee: U3 UCTUHHOC-
TM p — ¢ U p MOXHO 3aKITIOUUTh 00 MCTUHHOCTH (.

OnucbiBaeMble B 3TOM KHHUTE JIOTUYECKUE TTOHITUS 1
3aKOHBI HE CTOUT YCEpIHO 3a3yOpHuBaTh, XOTS KOE-UYTO
3aIIOMHUTH I0JIE3HO, HO TOJBKO JIJISI TOTO, YTOOBI 00JIer-
YUTh ceOe uTeHne Oosiee cepbe3HOl ImTepaTyphl. B mpo-
TUBHOM CJIydae JIETKOMBICIICHHBII YHUTATE]b MOXET OKa-
3aTbCSd B CHUTyallMd TOJOTO Kapally3a, CTOSIIETO IIepe
3epKaJIOM U Pa3MBIIUISIIONIETO TaK:

I'maza, 4TOOBI CMOTPETD... YK, YTOOBI CJBILIATD...
Pot, utoOb1 TOBOPUTH... A Tyl 3a4eM? JIOJDKHO ObITh, IJISI
KpacCoOTHI...
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Jloruka  He mpeaMmer WIS ONpa3gHoro JoboBaHus. B
OTJINYKE OT PUTOPUKU OHA HE BOOPYXKAeT UeJoBeKa Ha-
BbIKAMM KPacUBOIO pasrjarojbcTBoBaHus. YTo ke Kaca-
€TCsl «ITYyNOBMHBI» JIOTUKUA (MCTOPUU €€, €CJIM YTOJHO,
«TIyTIKa»), TO 3[IeCb Mbl CTAJIKMBAEMCSI C TEHE3MCOM STOM
HayKu U €€ CBSI3IMU C JAPYTUMHU HayYHbIMU JMCLUTLIM-
HaMM, TTOMOTalOIIUMHU YeJIOBEKY HaydHO-MPaKTUYECKUM
00pa3oM ocBauBaTh OKpyxXxawoumii Mup. [Toatomy, yura-
TeJb, HE JICHUCh TPEHUPOBATh CBOIO MaMSITb U BOCITMThI-
BaTh ce0sl, OPUEHTUPYSICh Ha BBICOKUI MPOheCCHOHATNU3M,
CTOJIb HEOOXOAMMBII TSI YBEPEHHOTO JBUKEHMSI B 3TOM
MpeKpacHOM, HO, KaK CKa3aJl OIMH MucaTeib, SPpOCTHOM
MUpE.

YITPAXKHEHUA

1. Ko sBnsiercst yueHukoM IlnatoHa u yuurteneMm Ajek-
caHapa MakegoHckoro? Yrto BBl 3HaeTe O HeM?

2. JlocToitHa 1 (hopMasibHasl JIOTMKa Halllero IMOYTH-
TeJIbHOTO K Hell oTHoleHusi? [loyemy BbIpaxkeHue «hop-
MaJlbHasl JIOTMKa» CKENTUYECKU BOCITPUHUMAJIOCH (hUJIO-
copamu? Komy o0s13aHa JOrMka CBOMM Ha3BaHUEM
«(popMabHas1 JTIOruKa»?

3. IloroBopute Bclyx 00 O0COOEHHOCTSIX (hopMaan3o-
BaHHOTIO $I3bIKa.

4. Yto coboit mpeacTaBisieT JOrMKa BbICKa3bIBaHUN?
B uyem ee cnenudpuka?

5. SABasteTcst M BbICKa3bIBAHMEM BBIPAXKEHHME «X €CTh
cTpaiiHasi Oyka»? UTo MOXHO cKa3aTb O IPOIO3ULMO-
HanbHOM (yHkuMu? IlpuBenuTe MpuMepbl TPONO3ULINO-
HaJIbHBIX (QYHKIIUI.

6. KakoBbl xapakTepHble YepThl MEPEMEHHBIX U TO-
CTOSIHHBIX B MaTeMaTUKe U JIOTHKe?

7. HackoJibKo CJIOBO «MCTMHAa» CBSIIEHHO JUJISI JIOTH-
KOB CpaBHUTEJIbHO ¢ (unocopamu?

8. Kakue ¢opMyibl JOTMKU BbICKA3bIBAHUI MOXKHO
CUUTATh BBITOJIHUMBIMU?
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9. Yto Takoe paspeliarolasi Mpoleaypa U odle3Ha-
yuMble (OpMYJIbl JJOTUKHA BbICKa3bIBaHUA?

10. IIpoBepbTe CcBOIO IMaMATh U MOIbITAATECH ITOCTPO-
WUTb TaOJIMIbI UICTUHHOCTHU JUISI OTPUIIAHUSI, KOHBIOHKIIUU,
JTU3BIOHK-1IUY, UMIUIMKALIMU U 3KBUBajJeHUM. [TocTpoii-
Te TaOJMIy MCTUHHOCTU IS CJIOXHOIO BBbICKAa3bIBaHUSI
Buga: (a & b) —» (- a & o).

11. 3anuiuTe C MOMOIIBIO JIOTUYECKHUX CHMBOJIOB
cienyloliiee BblpaxkeHue: Ecau He p u He q, mo HeepHo,
umo p uau q.

12. HapucyiiTe peleiiHO-KOHTAKTHYIO CXeMy IUISI Clie-
aytotiero BeipakeHust: ((a v b) & ¢) v ((a & ¢) & — b).

13. Yem omimyaloTcsl MHAYKTUBHbBIE YMO3aKIIOUEHUS
OT AeAYKTHUBHBIX?

10. Yto obo3HauaeT B Joruke cumBoibl | 1 | ? Kak
UMU TI0JIb30BaThCs?

11. Ha ocHOBaHVMM TIPUBEAEHHBIX B JaHHOM pa3eiie
TaOJIUIl MCTUHHOCTU COCTaBbTE€ COOTBETCTBYIOLIIME Tal-
JIALBL JUTST CIIEAYIOIIMX CIOXKHBIX BBIPasKCHUIA:

a) HeeepHo, umo (p uau q);
0) Hesepro, umo (ecau p, mo q).

12. Kakoii ¢opMysoii JIOTMKUA BbICKA3bIBAHUN MOXKET
OBITh TIpeCTaBlIeHa KOHTAKTHasI cXeMa, M300pakeHHasl Ha

CJIeyIOIEM PUCYHKe?

A

=P

o A oA
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IJIABA 4
HEITOHATHOE MOXKHO TIOHATb

3HaKoMble cem AuUa U npodaeMsl, UAU U3 pa32080pa Kueg-
ckoeo uaocogha Xomvt bpyma c 6ococaosom Xaaseoil.
OmauyumensvHvie uepmol A02UKU NPEOUKAMOE. Tloyuu-
menvHas ucmopus u3 wcusnu namepa bpayna.  Tepmunol
8 Hayke. Hx noeuueckuil amaius. Ymo makoe deckpun-
yua? B uem 3akawouaemcs cmbica npodaemvl cyulecmeo-
eanusa 6 noeuxe?  Keammop cywecmeosanus. Ilous-
Mmusi IKCMEHCUOHAAA U UHMEHCUOHAAA 8 A02UKe NpeouKa-
mos. Ymo Oaa saoeukoeé o3nauaem 8wvipayicerue «Obimb
nouamuem»?  Keanmopwsl u nepemeHnnvie.  3AKOHbL 10-
2UKU 8bICKA3bIBAHUL U A0cUKU npedukamos.  Heckoavko
C108 Ha NpouwjaHue 00 UCHUCAeHUU NpeOUKamos ¢ paGeH-
cmeom.  Vnpaxcuenus.

Yynen [dnenp npu tuxoil morope. I'orojib 100UT 3Ty
BOJIBHYIO CJIaBSTHCKYIO PEKy, KOTOpasl TUIABHO MYUT CKBO3b
Jleca M Topbl MOJIHBIE BOAbl cBOM. C BBICOKMX KMEBCKUX
XOJIMOB OH CMOTPHUT Ha Hee U HE MOXET Halto00BaThCsl.

Y1po. ChblliHbl yaapbl 3BOHKOTO CEMUHAPCKOTO KO-
JIOKOJIa, BUcCSIIEro y BopoT bpatckoro MoHacthipsi. Ha
€ro 3BYKM CIIelIaT CO BCEro ropoja IIKOJbHUKU U Oyp-
caku. I'pamMmMaTKOB, pUTOpOB, rIocoGoB U OOrOCIOBOB
yXe XAyT uX Mpodeccopa M HACTaBHUKHU, MYIpPEHBIC
KHVXXKU U HEMYJIpEHbIE PO3IH.

I'pamMMaTuku, mpeacTaBUTEM MIIAAIIETO Kiiacca, UAYT
Irypu0oOii, ToJKasich U OpaHsIiCh. PUTOpPHI, 1OBOJILHO B3pOC-
JIble AETUHBI, 1IeCTBYIOT coiuaHo. Punocodsl U Goro-
CJIOBBI, Hapoj 3peJiblii 1 MHOTOOMBITHBIN, B UYbMX Kapma-
HaX HUYEro HET, KpoMme KpOIllIeK Tabaka U 3HUSIOLINX
JBIPOK, MIYT, KaK MOJDKHBI MATH OXOTHMKH,  TO OCTO-
POXHO, TO pe3BO, TO BaXKHO. OT HUX MCXOAMT KPENKUi
IyX Tabaka M TOPWJIKH.

Bechb oTOT yueHblli Hapon upe3BblYaiiHO OeleH Ha
CpelcTBa K TMPOKOPMIIEHHIO, HO HEOOBIKHOBEHHO ITpO-
KopauB. KuesssiHe Xopolllo 3HAIOT MPO cHe, OCOOEHHO
Te U3 HUX, Y Koro Ooratble oropoabl u caabl. Ha mrypm
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ATUX UCKYIIEeHUN (unocodbl BKyIle ¢ OOrocioBaMu Mo-
ChUIAIOT TPAaMMAaTHUKOB, U TorJa B Oypce MOSIBISIETCST BKYC-
Hasl Kallla U3 ThIKB M Ky4M apOy3HBIX KOPOK.

C utoHs Mecsia Oypcy pacmyckaloT Mo goMaM. DTo
caMoe TOpP>KECTBEHHOE M pajiocTHOe cobbiTue. Bee 6oib-
1€ 1UISIXU YCeMBalOT TajiIsiiue BaTaru OyaylIux yde-
HBIX MyXeil. YeM paibliie UIyT OHU, TeM OoJjiee yMEHb-
1IaeTcsl UX Tojma: Oypcaku pas30penaloTcsl MO POIHBIM
THE3JaM.

OpHaxabl BO BpeMsl IMOJIOOHOI0 CTpaHCTBUSI TpU Oyp-
caka, OorocnoB XajsiBa, ¢puinocod Xoma bpyT u putop
Tubepuii I'opobelb, cBOpoTUIM ¢ OONBIION JOPOrM B
CTOpPOHY, HaJesiCh 3aIacTiCh MTPOBUAHTOM B IEPBOM IO-
MaBIIEMCsl XyTOpe.

borocioB ObLT pociblii, HEMHOIOCIOBHBIN JI€THMHA,
MMEBIINI Ype3BbIYaliHO CTpaHHBIH HpaB: OH HENpeMEeH-
HO HOpPOBUJ YKpacTb BCE, UTO IIOMAaNETCs] TOA PYKY.
®Dunocodp Xoma bpyr, moOuBlIMil JNeXKaTh U KypUTb
JIIONIBKY, ObLT HpaBa Becesnoro. Putop Tubepuii I'opobeunb
10 BO3pacTy HEe MMeJl MpaBa HOCUTb YCOB, MUTb TOPUIIKY
U KYpUTb JIIOJIbKY, HO IIMIIKHW, CUHSIKU U 4acTo pa30u-
TBIi HOC CBUIETEHLCTBOBAJIM, UYTO M3 3TOro Mojola OyaeT
XOPOIIUIA JIbIIAPb.

To, yTo cayunnaoch 3aTeM ¢ OIHUM U3 OypcakoB, Xo-
Mol bpyToM, uuTaTeNb MOXET y3HaThb M3 TOrOJIEBCKOM
noBecTu «Buii». MeHs ke MHTepecyeT Apyroe  pasro-
BOpPBI, KOTOPbIC BEJIW WJIM MOIJIM BECTH APY3bsl, HECIIEI-
Ho 1aras uuisixamu Crnoboackoll YKpauHbL. OTU Ipel-
roJjlaraeMble pa3roBOpbl HABOIST Ha KOe-KaKWe MBICIH,
MOTYIIIME TMPUTOAUTBCS HaM JUIsl TIOHUMaHUsI HEKOTOPBIX
Jorndeckux mpoonem. Xorsa Hukonait BacuiabeBuu I'o-
rojib He Hallle]l YMECTHBIM OOpEeMEHSITh BHUMaHUE psi-
JIOBOro uuTaTenst punocopckuMu OecegaMu HallluX ITyT-
HUKOB, HO B JaHHOM cJjlyyae 51 CUMTal0 OIpaBIaHHbIM
BOCCTAHOBUTb YacTb 29THX Oecesl, MOACKa3aHHBIX MOei
daHTazuei.

Eii-Oory, yxke Hagoeo ciayluaTb TBOIXO OOJTOBHIO!
JOoCaUIMBO KpsSIKHYJ OorociioB XajisiBa B OTBET Ha ¢u-
JjocoCcKre CEHTEHLMU XOMBI.
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IIpaBo, Kakoil Thl CKyYHBII 4elOBeK, XaJsiBa,
cKazaj XoMa, HEeMHOIo HacyIsic.  BOT Bbl, 60rocioBbl,
XOTUTE BCEMY JIIOAY HOKa3aTb, UTO 0e3 Bac HMKaK He
O0OOHTHUCH B 3TOM KM3HM.

Ha, 06e3 Hac aXX HMKaK HEIb3d, BaXXHO H3peK
XaJisiBa.

Torma ckaxym MHe: CYLIECTBYIOT JIA YITbIpHU?

Vry,  yTBepOUTEIbHO IMpOMBIYaI XajsiBa, XpyCTs
cyxapem.

T'oBopsT, uto ynbipu  GoJjbluve BpyHbI. [IpaBabl
OT HUX HEe A0ObellIbcsI. DTO B caMOM Jejie TaK?  Mpo-
JlojzKall JI0OOMBITCTBOBATh XOMa.

A Thl Kak mymain?

Eire roBopsT, OyATO OHU JTMKOM CBOMM HHMYEM HeE
oTmyaroTcsl ot mogeit. Kak e Torga y3HaTh, KTO YIIBIPb,
a KTo  HeT? Beab oT 3TOro 3aBHCUT OTBET Ha BOIIPOC,
CYILIECTBYIOT OHM Ha CaMOM J¢Jie¢ WJIM HE CYIIECTBYIOT,
ImpaB Thl WJIM HE MpaB, YTBEPXIasli UX CYIIECCTBOBaHMUE.

D10, OpaT, 1Mo TBOECH YaCTH, PaBHOMYIIHO 3aMe-
U XaJisiBa, He 3KeJlasi BCTyIaTh B ciop.  Thl ¢utocod,
Tbl U JyMaii.

Yuratenb, HaBepHOE, YXe YJIOBUJ YTO-TO 3HAKOMOE B
pasroBope AByx OypcakoB. [IpaBUIIBHO, 3TUM 3HAKOMbBIM
MOTHBOM SIBJISIETCSI BOIIPOC O CYIIECTBOBAHUM BCSIKOM
YEepPTOBILIMHBI, BKIItOYasi aOCTpaKTHBIC YEPTOBIIMHKMA Ha-
YU4HOTro Xapaktepa. /locTaTOUHO BCIIOMHUTD TIPECIOBYTHIX
«temoHoB» k. K. Makcpemta (1831 1879), usBectHoro
aHTIUIicKoro U3nKa, KOTOPOMY HE Uy OBbLI IOMOP.

DTOT 3aKOBBIPUCTHIN BOIPOC BOJHYET U JIOTUKOB, OCO-
OCHHO M3 4KciIa TeX, KTO 3aHMMaeTcsl IPoOJeMaTHKOM
JIOTMKU TIpeaukaToB. YTo Xe 3To 3a Joruka?

CumMmBoMUecKasl JIOTUKA ITOApa3AeisieTcsi Ha JIOTHKY
BBICKA3bIBAHUI 1 JIOTMKY TIpeAuKaToB. JIormka BbICKAa3bI-
BaHWI JICKUT B OCHOBE JIOTMKU TPEAMKATOB.

Ecnu mormka BBICKa3bIBaHUIT UTHOPUPYET CTPYKTYPY
MIPOCTBIX BBICKA3bIBAaHUI, MHTEPECYSICh TOJIBKO MPaBUIIb-
HOCTBIO CBSI3¢i MeXIy BBICKAa3bIBAHUSIMM, TO JIOTHKaA TIpe-
IUKATOB COCPEHOTOYMBAET CBOE€ BHMMAaHKHE MMEHHO Ha
CTPYKTYPE BBICKA3bIBAHUI.
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B noruke mpenMkaToB pa3iuyaloT JIOTUKY MpenuKa-
TOB IIepBOI CTyNeHu (IMopsiika) W JIOTMKY IpeIrKaToB
0oJiee BBICOKHX CTYIEHEl (ITOpSIAKOB).

Jloruka BbICKa3bIBAaHMI W JIOTMKa MPEIMKATOB Iep-
BOI CTyIeHu oOpasyloT TaK Ha3bIBAEMYIO 31eMEeHmMAapHyo
A02UKY.

B 7noruke mpeamkaToB CTOJb BeJIMKa pPoJib KBaHTO-
pOB, YTO HMHOIJA MCYMCICHUE TPEAUMKATOB HAa3bIBAIOT
meopuell KeaHmMupUKauull.

Yrto Takoe mpeaukat?

OTBeT Ha BTOT BOINPOC HE TaK MPOCT, KaK MOXET
MOKa3aTbCsl TEM, KTO 3HAaKOM C HayaTKaMU TpaJuLIMOH-
HOW JIOTUKMU.

Co BpemMeH ApHCTOTeNSl B JIOTUKE YKOPEHUJIOCH TTO-
HsTHE «cyxaeHue». CyxaeHue omnpeaensuiocb Crarupu-
TOM KaK MbICJIb, YTBEpXKIalolllasi MM OTpUIIalolasi YTo-
Jmbo o yeM-nnbo.

CTpyKTypHO CYXIIEHUE COCTOMT U3 CyObeKTa, Mpeau-
KaTa U Tjiarona-cBsizku. Tak, B cyxkaeHuun «Xoma bpyt
eCTb KHUEeBCKUU duiocod» ums «Xoma bpyr» sBiasgercs
cyobekToM (.5), BbIpaXeHHE «KUEBCKMII (uitocod»
npeaukaTtoMm (P), a r1aron «ecTb»  CBSI3KOMA.

B rpammatuke stomy neneHuio (S P) cootBert-
CTBYIOT TMOJJIeXXalllee U cKa3yeMoe IMpPeIOKEHMSI.

B KoHIle mpoliyioro Beka HEMEIKUd MaTeMaTUuK |
qnoruk l'orno6 @pere, ybe MMSI HaM Y€ BCTpeyasoch,
MOABEPT PE3KOU KPUTUKE TPaIMIIMOHHYIO TPaKTOBKY
CTPYKTYphI cyxkneHus1. CBoe KpUTUYECKOE OTHOIIEHHUE K
9TOI TpaaWIIMU OH JAEMOHCTPUPYET Ha TpUMEpe IBYX
IpPEIIOXKCHNIA:

(a) Ipexu namecau nopaxcenue nepcam npu Ilramesx;
(6) Ilepcot 6viau pazoumet epekamu npu Illramesx.

I'paMmaTHuecKoe pa3nuure MeXIy STUMM TpeiToxKe-
HUSMHM COCTOMT B WM3MEHCHMU aKTUBHOI ¢opMbI [(a)
2peKu Hauecau]| Ha maccuBHyIO dopMmy [(0) pazbume: epe-
Kamu), T. €. B NpemIoXeHUU (a) CyObEeKTOM SIBIISTFOTCS
Irpeku, a B mOpemioxeHuu (0) nepcel. Ho B TakoMm
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cydyae pasiuyuMe MMeeT JIMHTBUCTUUYECKUI XapakTep, a
He cTporo Jjornyeckuii. 1 HecMoOTpsi Ha 3TO, JaHHbBIE
MpEUIOKEHUST UMEIOT OAHO M TO XK€ 3HaYeHUue WCTUH-
HocTu. B cBsi3u ¢ atumM Ppere MoayepKUBaAET, YTO CJIO-
BECHBIN TIOpSJIOK, OMUPAIONIUIiCS Ha TpaMMaTHUecKoe
pasrpaHUyeHre CyObeKTa U MpeaukaTa, He MpeacTaBisieT
WHTepeca ISl JOTUKMU.

Dpere coBepllIeHHO IIpaB, TPeOys, YTOOBI CYOBEKT-
MpearMKaTHOE pa3rpaHUYEHME paccMaTpUBAJIOCh HE Kak
JIOTUYECKUI, a KaK JIMHIBUCTUYeCKUI ¢eHOMeH. Jloruka
MOXET CITOKOIHO UTHOPHMPOBaTh 3TO pa3rpaHUUYEHUE, KO-
TOpOE TIJIOXO OTpaXkaeT MOTPEOHOCTH HE TOJBKO JIoruyec-
KOI Hayku, HO U TpaMMaTUKU. B >XuBoil peun yacto ObI-
BaeT TaK: B pEaJbHOM MpoIlecce S3bIKOBOTO OOIIECHMS
TO, UTO paHee BBICTYINAJO B poJid CcyObeKTa (Tomiexa-
11IEr0), OTHOCHUTEJIbHO JIETKO MOXET CTaTb MpPEeAruKaTOM
(ckazyemMbIM), 1 HAOOOPOT.

CrpemiieHre M30aBUTHCSI OT MOMOOHBIX HEOMpeIe/ieH-
HOCTEl BBIHYXKIAET HEMEIIKOIO YYEHOTo IepeoCMbICIUTD
CYIITHOCTb MUMEHOBaHMSI B JIOTUKE, BBENlSI MOHSITHUST «(PyHK-
Ms» U «apryMeHT». [lo ero MHEeHUIO, HEKOTOpOEe HOMMU-
HaTUBHOE BbIpaKeHHe (MMs1) MOXHO PasleUuTh HE TOJb-
KO Ha CyOBEeKT M TpeauKaT, HO TakKke Ha (yHKIUIO U
apryMeHT, YTO HamboJiee COOTBETCTBYET JIOTUKE, OPUEH-
THUPOBAaHHOW Ha MaTeMaTHKy, a He Ha TICUXOJOTUIO WU
JUHTBUCTUKY. [Ipu 3ToM Dpere HEOTHOKPATHO TOAYEP-
KWBaJ, 4YTO (YHKUMS W apryMeHT JUIlb MapKUPYIOT
CTPYKTYpHbIE OCOOEHHOCTH HEKOTOPOTO BbIpaXK€HMSI, He
3aTparmBasi €ro CMBICJIOBOTO COJEpPXKaHUSI.

[Ipennaraemblii B3IJISIO Ha MpoliecC HOMMHAIIMK ObLIT
MoJie3eH UIsl JJOTUKUA TEeM, YTO OTKPbIBaJ BO3MOXHOCTh
MOJIb30BaThCS MPU JIOTUUECKOM aHaJIM3€ TEOPETUKO-MHO-
JKECTBEHHBIMM TIpeACTaBICHUSIMU (HampuMmep, QYHKIUS
KaK OTOOpakeHHe OJHOro MHOXECTBa B JPYroM MHOXeE-
CTBE), CJICICTBUEM YETO SIBUJIOCh PACCMOTPEHME TpenrKaTta
KaK Tpono3uliMoHaIbHOI (GyHKIMU Buga F (X).

YyeHune o TMpOINO3UIMOHAIBHBIX (DYHKIMSIX U KBaH-
Topax SIBUJIOCh BaxkHeuiuMm Bkiagom Dpere B coBpe-
MEHHYIO JIOTHKY.
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MpbI yXe 3HaeM, YTO TPOMO3ULIN-
OHaJIbHasl (YHKIIUS OINpeAesieTcs
Kak $I3bIKOBasi KOHCTPYKIIUSI, COAEp-
Kalllask MEPEMEHHYI0. DTa KOHCTPYK-
LIMSI TIPY TTOACTAHOBKE KaKOro-amdo
3HAYEHUS IS JAHHOW TTEpEMEHHON
npeBpanaeTcs B BbIcKa3blBaHUE. Ta-
KMM 00pa3oM, IMPONO3ULIMOHATbHAS
¢dyHKUMSI ~ 3TO (PYHKLMSI, COOTHO-
cAllasl MpeICcTaBUTENE HEKOTOpPOW
NpeaAMETHOI 00JacTu ¢ 00J1aCThbiO
3HAYEHUN MCTMHHOCTU (Hampumep,

UCMUHA VITTA J10XCD).

He momermaer enie pa3 paccMOTpeTh BBIpaskeHUE TUIIA
«X ecThb nepeBo». JlaHHOe BBIpaXkKeHUE SIBJISIETCSI MMEHHO
BBIpaXEHHMEM, a He BBICKa3bIBaHUEM, KOTOpOE, IO OIlpe-
NeJICHUI0, TIPpeTeHIyeT Ha MCTUHHOCTHOe 3HavyeHue. Clie-
JIOBATEJIbHO, 3TO BhIpaXKeHUE € TEPEeMEHHOIN X TIpeCTaB-
JISIET cO0OIl TIPOIMO3UIIMOHANBHYIO (YHKIIMIO, KOTOpast
TTOJTyJaeT 3HAUCHWE UCIMUHA, CKaXKeM, TIPU apTyMEHTe 6uul-
HA W 10XCb TIPU apTyMeHTe, HarpuMep, ¢uaika.

I'oBopst Gosee crporo, Beipaxkenue Buga F (x) (rome F
0003HaYaeT CBOMCTBO HEKOTOPOIO MHAMBUIA) TIPEICTAB-
JISIeT co0Oil BJIEeMEHTApHYIO TTPOITO3UIIMOHABHYIO (hYHK-
1IMI0, U3 KOTOPOIl TOoJyyaeTcs dJIeMEHTapHOE BBICKA3bI-
BaHUE IOCPEACTBOM 3aMEHBI IepeMEeHHOIl X 00o3Haye-
HUSIMM KOHKPETHBIX MHANBUAOB (Hampumep: F (x) — x:
mpasea — mpasa 3enenas).

M3 ckazaHHOrO cCiedyeT, YTO TPOMO3UIIMOHATbHAS
(byHKIIMS MOXET cTaTh BBICKa3bIBAHUEM TOTJA M TOJBKO
TOI/a, KOTaa apryMeHT (IepeMeHHas1) pruodpeTaeT KOH-
KpeTHOe IpeaIMeTHOe 3HaueHUE.

Takum 00pa3oM, BBeIeHUE TTOHSATHSI POITO3UIIMOHAIb-
Hast (YHKUMS ITO3BOJISIET NMPHBHECTH MaTeMaTUUIECKYIO
CTPOTOCTh B JIOTMYECKMI1 aHaJM3 BBICKa3bIBaHUIA (IIPO-
TTO3UIINI).

Ecimu MBI XOTUM MOCTPOUTDH CIIOXHYIO IPOIMO3UIINO-
HaJIbHYIO (DYHKIIMIO, TO JUISI 3TOr0 HaM HEOOXOTUMO OCY-
IIECTBUTHh HEKOTOPBIE OIepalii. B Jormke cuMBOIBI 3THX
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ornepaluii Ha3bIBAIOTCSI K8AHMOPAMI, a CaMU OTlepaluu
Keanmuukayueil npono3UUUOHAAbHbIX QYHKUUIL.

Ecim unes kBantudMKamu npuHamiexut Ppere, To
ABTOPOM TEPMUHOB «KBAHTOpP» M «KBAaHTU(MUKAIUS» SIB-
JIsIeTcsl aMepuKaHcKuii ¢uiocod m mMatematuk Yapibs
Canpgepc Ilupc (1839 1914).

HMcnonb3zoBaHue MNPOMO3UMLMOHAIBHBIX (QYHKIMIA U
KBaHTOPOB CYIIECTBEHHO YIPOCTUJIO M MPOSICHUIO Me-
TOMBI JIOTUYECKOTO aHajn3a, MO3BOJUB TOUHO (HOPMYJIH-
poBaTh U CTPOro MOKa3blBaTb MHOTME MPUHLIMIIBI JOTH-
KU, Ha OCHOBaHUM KOTOPBIX OJHU BbICKa3bIBAHUSI MOX-
HO KOPPEKTHO BBIBOIUTb U3 JIPYTHUX.

Kazanoch Obl, ¢ MOHSATHEM MpeauKaTa B JIOTUKE IO-
KOHUeHO pa3 u HaBcerma. Ho He Tyr-TO OBLIO. OnsITbH
BCIIOMHMM O MUBHBIX KpyxKax . ['misbepra u eie Koe o
4yeMm, a UMEHHO: y [ uibdepTa TEpMUH «IIpeauKaT» MpuMe-
HsIeTCs JUIsSI 00O3HAUCHUSI TTPOMO3UIIMOHATBHON (hYHKIIMH.
AnanornuyHbiM obpazoM mnoctynaioT C. KnuHu u MHorue
JpyTUe JIOTUKU.

PellleHne o coxpaHeHMM TepMHUHA MpeauKaT B CO-
BPEMEHHOII CHMMBOJIMYECKOM JIOTMKE ObUIO MPOAMKTOBA-
HO He KOHCEpPBAaTM3MOM TPaJMIIMU, a MOMBITKAMU 3arjsi-
HYTb B DIyOMHHYIO CTPYKTYpYy BbICKa3bIBaHUi, HE oraca-
SICb YTOHYTh B CMBICJIOBOM OMYTE 3TOW TIIyOMHHOW CTpYK-
Typbl. CriacaTeJIbHbIM TOSICOM B JTaHHOM CJlydyae CIyXaT
KBaHTOpPHI. Tak Ju 3TO0 Ha camoM xeine?

[aBaiiTe mepeBeeM IyX, HEMHOIO pacciaadbumcs u 00-
paTuMcsl K TBOPUYECKOMY HacCJIeIWI0 aHIMIMICKOro muca-
tenst ['undepra Kuta Yecreprona (1874 1936), co3mare-
JISI OTHOTO M3 CaMbIX CTPaHHBIX CHIIIMKOB JETEKTUBHOMN
JIATEpaTypbl ~ CKPOMHOIO CBSIIIICHHOCTYXXUTENS TaTepa
bpayHa, koTopblii, HaerOCh, TOMOXKET HaM pa3BsI3aTh y3e-
JIOK, Kacaloluiicsl CyTU JIOTUKU TMPeInKaToB.

ITatep bpayH, mocTossHHO 03a0OYE€HHBIN CHACEHUEM
Iyl TIPEeCcTYITHUKa W TOTPYXeHHbIIH B ¢uiiocodcKue
pasmyMbsi,  caMasl Toaxofsiuas durypa mis WUToCTpa-
LIMY TOBENECHUsI KBAHTOPOB B JIOTMKE TPEAUKATOB.

Hcropusi, o KoTopoii moiaeT peub, Caydniach B KOHIIE
XIX cronetusi B I'epmaHuu. Benuyaiiimii mpecTyImHUK
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snoxu Paamb0, MepeBocnUTaHHBIM TaTepoM bpayHoM, u
cam natep bpayH cuaenu B CTApUHHOM HEMELIKOM Iap-
Ke U nonuBaiu nuBo. Hpy3bs Belm duiiocopckuil pas-
roBOp 00 OKpYXAaloLIMiA NMPUPOJE U JIIOACKUX Cyabdax.
3nech Tak TUXO U YIOTHO,  cKaszajd otell bpayH,

YTO MECTHBIE OIEPETOYHBIE COJIATHI MOTYT JIEMOHCTPU-
poBaTb CBOE MYXKECTBO TOJBKO C MOMOIIBIO KapTOHHBIX
MeYen.

Oumbaerech, Bospasua Praambo. OHU 3mech He
TOJIBKO JIEPYTCSl Ha HACTOSIIIMX IIMarax, HO W YOWBAIOT
METKVM BBICTPEJIOM.

Ha uto BbI?!  M3YMJICHHO BOCKJIMKHYJ OTell bpayH.

Heyxxenu BbI He chbllliaau, 4TO CIYyYMIJIOCh C ITO-
KOWHBIM TIpaBUTEJEM STUX 3eMEJb? VIUBJIEHHO I10-
uHTepecoBayicss Muambo. O, JeT ABaAUATh Ha3ad 3TO
ObUla OIHA U3 CaMbIX HEMOCTMKMMBIX TMOJUIEHCKUX 3a-
ragok! Eil mpeminecTBoBaiM apamMaTUYECKUE COOBITHUS,
CBSI3aHHBIC C TUIaHAaMU bucMapka OTHOCUTEIBHO cO3/a-
Husg eauHoil I'epmaHckoil mmnepuu. s ocymiectsie-
HUS 3TOTO IJIaHa B MaJIeHbKOE HEMEIIKOE KOPOJIEBCTBO,
KOMX MMEJIOCh TOTJa OTPOMHOE MHOXECTBO, ObLI TpH-
ciad KHs3b OT1To I'pocceHMapKcKuii. XOTsS OH CUMTajcs
HWCKYCHBIM BOWHOM, HO MECTHbIE OpaThsi ApPHOJIbIBI B
HECKOJIbKMX OMTBax HaHECIM eMmy mopaxeHue. OmHako B
pelmTeNbHbIN yac onvH U3 OpateeB  [laysb, Bbigam Bce
TUIaHbI BOCCTaHMsI, Oyiaromapsi 4eMmy IOJydrsl TOCT Trogd-
MelicTepa npu KHsze I'pocceHmapkckoM. JIpyroii Opat
Jlronsur, repoiicku maj mMpu 3axBaTe ropoja, a Mocyel-
HUii 3 HUx  ['eHpux, mepectays oOIATBCS C JTIOABMU U
CTaJl OTLIEJbHUKOM. MeXay NMpoyuM, OH TEPEXUT BCEX
OCTAJIbHBIX JIAIl 3TOM YXaCHOM ApaMmbl.

®DaM00 YMOJIK, 3aJIITOM BBIMUJI MOJKPYKKH TEMHOTO
MYBa Y MPOIOKUI:

B TOT 3510MIOMIYYHBIN 111 HETO Bedyep KHSI3b BO3-
KeJlaJl B OAMHOYKY BBIUTH M3 CBOEro HEMPUCTYITHOIO
yoexuila. OT1o ObUI CTpaHHbINA, HO, KaK Bbl YBUIUTE, OOBSIC-
HUMBIA moctynok. KHsizeM Biamena HaBsg3uuMBas uaes
HalTU 30JI0TO, MpUHaLIeXallee OpaThsiM ApHOJIBIAM U
CIIPSITAHHOE TAE-TO B TOpax.
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A kak xe OpaT, craBlIMi npengateaeM? PazBe emy
Heyero ObLIO paccKa3aTh KHS310?  MOJIIOOOIBITCTBOBA
otel bpayH.

IIpenatens Bcerma Kisuics, 4TO 9TO  €AMHCTBEH-
Hasl TaillHa, B KOTOPYIO OH He ObLI TOCBSIIIEH,  OTBETHJI
dnam6o0.

M3BuHuTE, g Bac IepeOu, HO IS MEHS OuYeHb
BaXXHbI AeTaqu, cKaszaa oTell bpayH.

HTtak, B 3amMKe KHsI3s Xnaau reosiorn u3 bepianHa
u Ilapuxa, BbI3BaHHBIE MM IS IMMOMCKa 30JI0Ta, a €ro
Bce He Obuto. HeoxumaaHHO pasfgannch KaKoOW-TO IIyM U
rpoMKue Kpuku. B KoMHaTy BjeTen ciayra U COOOILMII,
YTO KHSI3b HaliieH youTbiM. Ero Hanumm c mpocTpesieH-
HOM 4eNoCcThi0 U BUCKOM. PsimoM B TpaBe Bajsiiach Ie-
peBsI3b, TakKKe MpocTpesieHHas Iysei. CienoBaTelbHO,
ObLIO /1Ba BBICTpEJa.

Bropyio nymo Haumu? — TpeOGoBaTeNIbHO CIPOCHUII
narep bpayH.

Yto-TO He mpurniomMHlo,  otBeTT Pramoo.

Bbl, Kaxercst, ckazaiu, 4To TeJOo OOHapyxXuja Jie-
BYIIIKa, COCTOsIBIIAsI TIpU JBOpeE?

Ha. OHa pBaja B Jecy LIBETHI.

A cTebin y LBETOB ObLIM JIMHHBIE?

Eciu s1 He ommbaroch, KTO-TO M3 CIYT YAUBISUICS
TOMY, YTO LIBETbl ObLIM Ha KOPOTKUX CTEOJISIX.

IToxoxe, neBylika odyeHb BOJTHOBaJach U pBajia liBe-
Thl BTOPOIISIX, 3alyMUdBO TIpoM3Hec oTell bpayH.
Yr1o manpuie ¢ Hel crano?

OHa BbIITa 3aMyX 3a reHepaia llIBapia, KoTo-
PBIii BBIIBUHYJICSI U3 PSIIOBBIX, a, KaK Bbl TIOHUMAaeTe, 3TO
OUEHb OOJIbIIAs PEIKOCTD.

BoiaBuHyncst U3 psigoBbIX! BO30YXJIEHHO BOC-
KIMKHYT natep bpayH. S, kaxertcs, Bce MOHSII.

Yrto BBl UMeeTe B BUIY?

Ero youim c momolipio MepeBsizu,  clepXKaHHO
Mpou3Hec CBIIeHHUK. TouHee OymeT cka3aTh TaK: OH
yMep OTTOro, YTO Ha HeM Oblla MepeBsi3b.

[To3BosbTe, HO KaK 3TO MOXHO OOBSICHUTBH?  yIU-
Buicst Diambo.
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Eciu xotute, 1 HeMHoro modaHTasupylo M pac-
CKaXxy BaM OJIHYy CKa3Ky.

Cnenaiite ogokeHue, ckasan diaamoo.

beu1 MpauHbIii, HeHacTHBIN Beuep. KHsI3b mocmernt-
HO BbIllIe] U3 OOKOBOM ABEpM 3aMKa M OBICTPBHIM IIaroM
HanpaBwicsl B jiec. B neOpu jieca ero rHajga kaxna 30-
noTta. Bpaseke oT 3amka, B KOHIIE METISIONIENH TOPHOM
TPONbl MPUIOTUJIOCH YOEXMIIE OTIIEIbHUKA, TAE CKPbI-
BaJIcsl OT MUpa TPEeTUl U3 3HAMEHUTHIX OpaTheB. KHsI3b
XOTeJ, BO33BaB K €ro XpUCTUAaHCKUM YCTOSIM, BbIBEIATh
TaliHy 3o0i0Ta. M BoT KoHen nytu. Ha HeOoblloi I110-
LIaJKEe CTOUT IIyOOKUI CTapuK B YEPHOM OJCSIHUU.

Cynapp, C HE CBOMCTBEHHOW €My YUYTHMBOCTBIO
oOpaTuJicsl KHSI3b K OTHICTBbHUKY,  HaACloCh, Bbl MOMe-
Te MeHs. S mpuien cioga He 3aTeM, YTOOBbI IMpeciieno-
BaTh Bac. KakoBa Obl HM ObUIa TMOJUTUKA Ballell CEMbH,
HUKOMY HHUKOIJAa HE TPUXOAUIO B TOJOBY, UTO BaMu
NBIDKET Xax/a 3oj0Ta. Baille moBeneHue MmocTaBUIO Bac
BHe noao3peHuii. Ho rme ke oHo, 3TO 30710TO?

IIpu crnoBe «30510TO» cTapuK BBITSIHYJI PYKY, CJIOBHO
YTO-TO OTCTPaHsIsl, 1 BHIMOJIBUIIL:

OH roBoput o 3050Te. OH TOBOPUT O 3aIIPETHOM.
ITycts yMOJKHeET.

KHs13b x0Ten ObUTO BO3pa3uTh OTIIEIBHUKY, HO HE CMOT
MPOM3HECTH HU CJIOBa, MO0 YTO-TO MSITKOE BIPYT 3aKpbI-
JIO eMy pOT M HaKpemnKo, TOYHO XKTYTOM, CTSHYJIO TOJIOBY.
ITponuio 1oGphIX COPOK CEKYHII, MpexXae YeM OH coobpa-
31, YTO 3TO CHENau CIYTM OTIIEIbHUKA, U TIPUTOM €ro
Xe COOCTBEHHOM IepeBI3bl0. YKac oxBaTuJl KH3s1. OH
pe3KO TOBEpHYJICS M KUHYJICSI BHM3 IO TpoIe, TIIETHO
TBITASICh COPBATh MEPEBsI3b, CTSITUBAMOIIIYIO IIIEI0 U YETIOCTb.

Ve 01M30K ObUI MapK, OOCTYIMBILMK 3aMOK. TOJIbKO
TOrAa KHsI3b OKOHYATEIbHO TOHSUI, K YEMY €ro MpHUBEAET
OeccioBecHOCTh. Besne Ha cTpaxe cTosT conmaThl, U Kax-
NbI TIPUCTPEJIUT €ro Ha MecTe, €CIM OH HE OT30BETCS
Ha oKJIMK. M BOT pasmajoch:

Krto nnmer?

KHs13b TOBKO MBIYa, HE B cujiax KpUuKHYTh. [locie-

JIOBaJl BTOPOI OKJIMK, a 32 HUM BBICTpEJ.
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Yacopoit no ¢amumun IBapi, KoTopblil CTpesstl co-
IJIACHO CTpOXaKllleMy NpuKasdy, KUHYJCS OTBICKUBATh
CBOIO XXEpPTBY M HallleJl YeJIOBeKa B BOEHHOM MYHIMPE,
Yybe JIMLO ObLIO TYTO OOMOTaHO €ro e IepeBsasblo. Iy
Mpolia Yepe3 MepeBsidb, CTITUBAIONIYI0 YemocTb. LBapiy
COpBaJI 3araJloyHyl0 IIEJIKOBYIO MackKy W, OTOpPOCHUB e€e,
YBUJIET, K CBOEMY OIPOMHOMY yXacy, KOro youJ.

®yam60 ¢ OoNbIIMM BHMMaHUEM ciyllajd IaTepa
bpayHha.

Kaxk cobpITHsI pa3BUBaIMCh Iajiblile, cKa3aTb TPYII-
HO, TipousHec natep bpayH. £ ckiJOHEH BepuUTb, UTO
B 9TOM HEOOJIBIIIOM JIECY M BIIPaBAYy TBOPHWJIACh CKa3Ka.
b1 M paHee 3HaKOM JEBYIIKE M3 3aMKa STOT COJIIAT,
KOTOPOro OHa cracjla U 3a KOTOpPOro MocJje BbIlIa 3a-
MyX, WIM OHa HEHAapOKOM OKa3ajachb Ha MECTE IpPOMUC-
IIECTBUSI M 3HAKOMCTBO WX 3aBsI3aJIOCb B Ty HOYb
3TOT0 MbI, BEPOSITHO, HUKOTAa He y3HaeM. O4eBUIHO, OHa
YTOBOpMJIa YAaCOBOTO BEPHYTBbCS Ha CBOM IIOCT, a cama
MOMIHSJIa TPEBOTY.

A nHe Oymy duiocodcku paccMaTpuBaTh MOPaTbHYIO
CTOPOHY 2TOW MOy4YUTEeNbHOM paccka3ku. Pacckaska, mo-
BellaHHasl maTepoM bpayHoM, HOJDKHA MOMOYbL YMTATENIO
3aIIOMHUTb KOE-YTO M3 JIOTUKM, a UMEHHO CBSI3b KBaH-
TOPOB C MEPEMEHHBIMU. YBbI, HO OT KPaCHBON paccKa3Ku
Mbl BBIHYXIEHBI TIEPEUTH K TPO3€ HAIIUX JIOTUYECKUX
paccyXIeHUM.

Yrto B 3TOIl UCTOPUM MOIVIO OBITH KBAaHTOPOM?

[To-BuaMoMy, Ha TaKyl0 poJib TOOUTCS 30JI0TO, CBSI-
3bIBAIOIIEE paHEE CBOOOIHOIO OT KOPBICTH YEJOBEKA IO
pyKaM M HOTraM B TOM cCJIy4yae, KOrja ero cBodoja JaeKiia-
pUpyeTcs JIMIIb Ha CJIoBaX, HE MOATBEPXKIASICh JEIaMU.

CpaBHeHHE€ MHOTO3HAUYMTEbHO, HO ITOKa OHO HUYETO
HE TOBOPUT O JIOTMKE MPEAUKATOB, O TEOPUU KBAHTUDU-
Kauu. CTOWI0 JIU TPaTUTh CTOJBKO CHUJI Ha TMPOCTpPaH-
HBI Mepecka3 4ecTepTOHOBCKOro pacckasa? C mparma-
TUYECKOM TOUKM 3pEHHUS JIOTUYECKasi MOpaJIb MUHUMAJIbHA.
M Bce-Taku He Oyaem cnemnTh ¢ BbiBogamMu. Kak roso-
paT dunocodbl, KTO XOUYET BCErO cpa3y, TOT HUYETO HE
JIOCTUTHET.
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O06pa3HO ToBOPS, MBI TOJBKO 3a-
pAIUIN pyXbe, U OHO He pa3 Oyjaer
CTpEeJIsITh, OCOOEHHO IPOMKO B TIpe/l-
TOC/IeIHEM pazfiesie KHUTH. 3/1eCh XKe
B KauyecTBE MMIIEHM OCTaHOBUMCS
Ha BOIlpoce O CBOOOIHBIX CJIOBaX U
HECBOOOIHBIX TEPMMHAX sI3bIKa Ha-
VKU, OCBOOOXIAIOIIMX YYEHBIX OT
YyTOMUTEJbHBIX CIOBONPEHUHN U
MO3BOJISIIOIIMX 1IeJeHampaBIeHHO
OCYIIECTBJISITh JIOTMYECKH KOPPEKT-
HbI aHaJIM3 peasibHbIX MPOOJIEM.

O 3HayeHUU YHUPULMPOBAHHON
HayYHON TEpMHUHOJIOTUM TOBOPUT TOT (hpaKT, YTO YKpemr-
JIEHWE MEXIUCIUIUIMHAPHBIX CBSI3el HEBO3MOXHO 0e3
OIHO3HAYHOro TMOHUMaHUsl TepMUHOB. TolbKo Ha 0a3ze
YHUGDUIMPOBAHHBIX TEPMUHOB OCYILIECTBMMA CTHIKOBKA
HayK, aBToMaTu3alusi MHPOpMalOHHBIX cucTeM, 3ddeKk-
TUBHOE BHEAPEHUE B MPOU3BOICTBO HOBEUIIMX HAYYHO-
TEXHUYECKUX JTOCTHKEHUI M JTOCTOWHAsl olieHKa Tpodec-
CHUOHAJIbHOM NESTeIbHOCTU CHEUAINCTOB BHICOKOTO paH-
ra. 9To He TpeyBeIMYeHME, TaK KaK B COBPEMEHHOM M-
HaMHUYHOM MHpPE KOMIIETEHTHOCTb, BKJIIOYasl SI3bIKOBYIO,
€CcJIi UMETh B BUIy SI3bIK HayKd,  9TO 3aJlor Tporpecca.

ITonkperuisist ckazaHHOE, BOCIIOB3YIOCh MOHSITUEM pa3-
JieJIeHHEe SI3bIKOBOTO Tpy/la, KOTOpoe ObLIO BBEICHO B Ha-
YUHBII 00OpOT 3amaJHbIM ydeHbIM X. IlaTHOMOM B CBSI-
3 C €ro TaK Ha3bIBAEMOM CoyUO0AUHeBUCMUYECKOU 2UNO-
me3oti. CyTb 9TOI TMITOTE3bl COCTOUT B TOM, YTO B KaX-
JIOM SI3bIKOBOM KOJUIEKTUBE MMEETCSI XOTSI Obl HECKOJIb-
KO TepMWHOB, KPUTEPUU OIpPEIeTIeHUsI KOTOPhIX U3BECT-
HbI TOJIbKO HEOOJIbILIOMY YKMCIy TOBOPSIIUX. YIIOTpeOJie-
HUE JaHHBIX TEPMMHOB OCTaJbHBIMM JIOABMU OOYCIOB-
JIEHO UX COTPYAHUYECTBOM C COOTBETCTBYIOIIMMU CIIe-
LMK CTaMMU.

PazbsicHsis cMbicn cBoeit rumnote3bl, [laTHAOM yKa3bI-
BaeT Ha TOT (paKT, YTO MbI BpsII JIU CMOIJIA Obl TTOJb30-
BaThbCs CJIOBaAMU THUIIA «BSI3» WJIU <«aJIOMUHUIT», €CIIA ObI
HUKTO HE yMeJl paclo3HaBaTh CpPEIM JIEPEBbEB BSI3bl U
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cpenu MeTauloB alioMuHMii. OmgHako MpPOCTO pac-
MO3HaBaThb HE 3HAYUT 3HATb NMPUPOAY ITUX OOBEKTOB.

CkaxeMm, KTO-TO MHTepecyeTcsi 30JI0TOM Kak Jiparo-
LIEHHBIM MeTaJlsIoM. EcTecTBeHHO, YTO 3TOT HEKTO JIOJ-
KEH OBJIaJIETh CJIOBOM <«30JIOTO», YTOOBI HE OBITH OecIo-
MOILIHBIM B IOBEJIMPHON JIaBKe, TJ€ MOMHUMO 30JIOThIX
Belllell UMEIOTCSI TIpeAMETbl U3 OpPOH3bI, MEIU, TJIATUHbI
u T. 1. [Tokymarteno BoBce He 00s13aTeJIbHO BJIAJETh TOY-
HBIM METOJIOM paclo3HaBaHUs 3ojoTa. s atux menei
€CTb CMELUAIUCTbI-3KCIIEPTHI.

Kak nmomuepkuBaer IlaTHaM, pasneneHue si3bIKOBOTO
Tpy/ia OCHOBBIBAETCSI Ha pa3leIeHUU HESI3bIKOBOTO Tpy-
JIa v mpenmnoiaraercss um. Hampumep, cioBo «Boma» 10
MOSIBJICHUSI XMMHUU BOBCE HE OOHApPYXMBaJlo pa3leieHUs
sI3IKOBOTO Tpyna. B HacTosiiee ke Bpemsl OOJIbIIMHCTBO
00pa30BaHHBIX HOCHUTENIEH $I3bIKa XOTSI Obl B TEOPETU-
YECKOM TIJIaHe 3HAaIOT HEOOXOAMMOE YCJIOBUE JUISI UACHTH-
(ukauy Boabl, KaKOBBIM SIBJISIETCSI €e XMMUUecKas op-
myna H,O. OpHako mpaBUIbHYIO MACHTU(UKAIIAIO BOIbI
CMOXET OCYILECTBUTh JajeKo He Kaxnblid. s storo
TpeOyeTcsl Hajluuve KBaJIMMUIIMPOBAHHBIX 3KCIEPTOB.
bnaronapst cmoco6aM pacro3HaBaHus, KOTOPbIMU BJlajie-
0T OHM, JJaHHBIMHU CITOCOOAMM BJIaJIeeT U BEChb KOJUIEK-
TUB B BMJE 3HaHMSI (MHEHHUSI) O 3HAHMU SKCIIEPTOB.

Mbricnu, BeickadaHHble IlatHamMom, He HoBHI. Ellle B
XIX cronerun Hemeukuii soruk X. 3urBapt (1830 1904)
OoTMeuaJsl, YTO B Hayke Hac MHTEpPEeCyloT He CJIoBa, a Tep-
MUHBI. Tak, 3HaHME Ha3BaHUSI KaKOro-jubo pacTeHMsI
BOBCE HE TrapaHTUpPYET 3HaHUSI CYyTU ITOrO PacTECHMSI.

B Hayke, mucan M3BECTHBI COBETCKHUM SI3BIKOBE
A. A. Pedbopmatckuii (1900 1978), si3bIk  He ciydaii-
HBI MHIPEIUEHT, a HEOOXOAUMBINA CTPYKTYpPHbBIA 3Je-
MEHT. DTO O3HayaeT, UTO SI3bIK BXOAUT B HayKy Ipexie
BCero TepMuHojornyecku. Yem Hayka TouHee, TeM OOJIb-
LU BeCc B €€ CTPYKType MoJIydyaeT SI3bIK U TeM Oolee
BaXXHBIM CTaHOBUTCSI BOIMPOC O TEPMUHOJOTUM.

[Tonumasi Bcio 3HAUMMOCTh 3TOrO BOIpOca, JOTUMKHU
pas3nevivi TepMUHBI Ha edunuyHble (cuHeyasapHule), oouie
u nycmole. Eciu TepMuH 00O3Ha4YaeT OAUH OOBEKT, OH
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curTaeTcsl eMMHMYHBIM. OOIIMM OH CUMTaeTcsl Torja, Korma
0003HaYaeT HECKOJIbKO 00beKToB. IlycToil TepMuH  3TO
TEPMUH, KOTOPBIII HEe 0003HAYaeT HU OJHOTO OOBEKTA.

C nomollplo npeauKaiyu (Mporno3uIMOHATbHON (DyHK-
1IMA) OCYILECTBISIETCS COeNMHEHUE €IMHUYHOIO M 00-
1ero TepMuHoOB. JlaHHasi TIpeauKaluysi cXeMaTUUeCKH BbI-
paxaercsl Tak: X ecmov F (B TpaIUIIMOHHON JIOTMKE 3TO
BBINJISIAIMT Kak S ecms P). C moMollblo CUMBOJIOB TIPO-
MO3UIMOHAJIbHONM (YHKIIMU TIpeIMKalus 3arKchbIBaeTCs
caenyromuM obpazom: F (x).

st Toro 4roObl €MMHUYHBIM TEPMMH MCITOJIb30BaJI-
cs1 Uil 0003HAYeHUsT MHAMBUAYATbHOTO O0ObEKTa, OH JOJI-
JKEH OIlpe/ie/IeHHbIM CIIOCOOOM BBIIEISITh TaHHBI OOBEKT
13 ux coBoKynmHoctu. Kak at0o nemaercs?

DTO AenaeTcsl MOCPEACTBOM ONMMCAHUST MHAWBUAYaIb-
HOro oObekTa, Ojaromapsi YeMy yKasbIBalOTCSI €ro OTIIH-
yuTe/bHbIE CBOWCTBa. Takoe onmucaHue Ha3bIBaeTcsl dec-
Kpunmuenvim (aHrI. description onucanue). Ipyrum
CITOCOOOM SIBJISIETCSI TIPUITMChIBAaHUE SAMHUYHOMY OOBEKTY
cooctBeHHOro nMeHu. CoOCTBEHHOE MMSI, B OTJIMYME OT
JECKPUIILIMU, OCYIIECTBIISIET MPSIMOE YKa3aHHWE Ha OOBEKT.

OrnepaTtop JeCKpUNUMU, WA OIEpaTop OINMMCaHUS
(fiota-ormepartop), 0003HaYaETCsl Yallle BCEro MepeBepHY-
TO M TMOBEPHYTO B IMPOTUBOIIOJOXHYIO CTOPOHY Tpe-
yeckoil OykBoii i (itoma). Ho B maHHOM ciydyae B IIEJSIX
yIo0CTBa Mbl Oy/IeM TOJIb30BaThCsl OOJBIION JTaTUHCKOM
oykBoit D (mepBoii OykBoil cioBa «description») u ro-
BOpUTb HE O iloTa-orepaTope, O A3-orepaTope.

JecKpUINITUBHBIN CMOCO0 TMpeaCcCTaBICHUSI CUHTYJISIP-
HBIX (EAMHUYHBIX) TEPMUHOB, OCHOBAHHBI Ha MCITOJIb-
30BaHUM OOILIMX TEPMMHOB, TMO3BOJSIET OOOWTUCH 6€3
COOCTBEHHBIX MMEH, BKJIOYasi HE TOJbKO COOCTBEHHBIC
umeHa tuna [lemp v /Jlicon, HO U TakKhue MMEHa, Kak
«BSI3», «30JI0TO», «BOfa». DTO OCOOEHHO Ba’kKHO MMETh B
BMIy, KOTJIa Mbl YKa3bIBaeM Ha OOBEKT, MMsI COOCTBEHHOE
KOTOPOTO HaM IO TeM WJIM MHBIM MPUYMHAM HEU3BECTHO
(HampuMep: eeuepuss 36e30a U YMpeHHAA 368e304; aA8mop
«Tpex mywkemepos», eewjecmeo, cocmosuee u3 08yx amo-
M08 8000poda U 00HO2O0 amoMa Kucaopooa). HecKpurius

193



MO3BOJISIET HAM OIepaTBHEE BbISIB-
JISITb MCKOMBI# OOBEKT U COOTBET-
CTBYIOLIMM OOpa3oM ero MaeHTUdU-
LIMPOBATh.

CrnenyeT 3HaTh, YTO CUHTYJISIPHBIC
TEPMUHBI JESITCS Ha onpedeneHHble
U Heonpedenennvie. OmnpeneeHHbIC
CUHTYJISIPHbIE TEPMUHBI YKa3bIBalOT
Ha KOHKpPETHbIE OOBEKTBHl U3 HX
COBOKYITHOCTH, TOTJa KaK HeoIlpe-
NIeJIeHHbIE CUHTYJISIPHbIE TEPMMHBI
yKa3bIBalOT IMPOCTO Ha TpeACTaBU-
TeJis TaHHOTO MHOXECTBa OOBEKTOB, HE MOMYEPKUBasi €ro
WHIUBUIYATbHOCTh (HamlpuMep: coadam, GUWHA U T. II.).

B rnoruke BMecTo HeomnmpenaeaeHHbIX CUHTYJISIPHBIX Tep-
MMHOB MCIOJIb3YIOT CUMBOJIbI, Ha3bIBa€MbIe TTEPEeMEHHbI-
mu. YTo B TaKoMm cilydae MOXeT BbipaxaTb popma D x ?

HanHast ¢popMa yuTaeTcs TaK: mom X, Komopbil (Ha-
npumep: Tom x, Kkomopblil UCKaa 3040M0 U Obl1 YOUm ceo-
UM Con0amom).

Kak cBsizaHa cuHTY/IsIpHasl TpONo3UIIMOHaIbHAsT hop-
ma F (x) ¢ D-onepaTtopom?

Korma wucnonwsyercss D-omepatop, To HeKoTopas
CUHTYJISIpHasI TIpono3uliMoHaibHasi opMa F (X) mpuHM-
MaeT 3HaueHWe UCMUHA TOJBKO JIJISI OMHOTO 3HAYEHMUS Tie-
peMeHHoi x. Hanpumep, mmyctb x obo3HavaeT kHaza, a F
ar0bum 3010mo. Torma Tojaydaem: KHA3b Aiooum 3010mo. Ho
JobuTenell 300Ta Ha OTOW TPELIHOW 3eMJie XBaTaer,
BKJTIOYasl JOOUTeNe 13 yncia KHsi3eld. Mbl ke JTOJDKHBI
BBIIEINTh M3 HUX TOJBKO OIHOIO YeJIoBeKa TOJIyObIX
KpOBeil, a UMEHHO TOro, KOTOPBIIi ObUI YOUT MOMYMHEH-
HBIM eMy cojimaTtoM. B 3ToMm ciyyae HeoOXoauMMO BOC-
MOJIb30BaThCSI OIEPATOPOM NECKPUIILIUM, U MbI TTOTYyYUM,
ckaxeM, popmy Dx F (x). OgHako cuMBoa F yKa3bIBaeT
JMIIb Ha OMHO CBOMCTBO X (sr06um 3010mo). IlosTomy
BO3HUKAET BOIPOC: KTO MMEHHO TOT JIIOOUTENb 30J0Ta,
KOTOpBIIi B HallleM cJIydyae MMEETcsl B BUY?

s oTBeTa Ha STOT BOIPOC HEOOXOMMMO J00aBUTH
yKa3zaHue elle Ha OJHO WJIM HECKOJbKO CBOHCTB (MX
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KOHBIOHKIIMS), HaXOISIIMXCS B 3HAKOBO BbIPaXKEHHOM
dopme crpaBa ot D-onepatopa (Hanmpumep: P (x), toe P
€CTb CBOIWCTBO «yOMT CBOMM cojigaToM»). Terepb Halry
JECKPUTNILINI0 MOXHO 3amucaTh Tak: Dx (P (x) & P (x)).
B aTOM ciiyyae HaM Jierye noramaTbes, YTO pedb UAET O
kHa3e OtTo I'pocceHMapKcKoM, IepcoHaxke pacckasa Yec-
TepToHa «BomebHast ckaska ortiia bpayHa».

[Touemy B Jiormke omepaTop ASCKPUIILIMU TECHO CBSI-
3aH ¢ KBaHTOpamu?

Korga uyro-nmbo omuchiBaeTcsl, TO MMEETCS B BUILY
10O peabHO CYIIECTBYIOIIMI OOBEKT (Hampumep, ro-
pon KueB), 11060 oOBEKT, CYILIECTBYIOIINI TOJIBKO B Ha-
1eM BooOpaxkeHuu (Hampumep, matep bpayn, lepaok
Xonme, Meductodens u 1. n.). CiaemoBaTeIbHO, BOIIPOC
O KpUTEpHUSIX CYIIECTBOBaHUSI HE MOXET HE BOJHOBATH
JIOTUKOB, XOTSI M1 HE B TOM CMbICJIE, B KAKOM OH BOJIHYET
¢unocodoB 1M GOrocoBoB (HarpuMep, JA0Ka3aTeTbLCTBO
obiTusl (cyuiectBoBaHusi) bora). B yem 3akimouaeTcst
CMBICTT MPOOJIEMBbI CYIIIECTBOBaHUSI B JIOTHKE?

B pa6otax 90-x rr. XIX B. ocHOBaTe/b BCEMUPHO M3-
BecTHOI JIbBOBcKO-BapiaBckoil J1oruko-guuaocodckoi
mkonbl Kasumex Tsapmockuit (1866 1938), mpomod-
Kasi JIMHUIO CBOEro OJIMXKaWIero mnpealiecTBEeHHNKA,
Hemelnkoro dunocoda Ppaniia bpenrano (1838 1917),
yTBepKAaJl HEeOOXOMUMOCTh pa3inyaTh CoIepXKaHUE Iie-
JIeHanpaBJIeHHOI (MHTEHLIMOHAJILHOW ) MHTEIUICKTYaTbHOM
NeSITEIbHOCTU M OO0BEKT 3TOoM nesitenbHocTh. OH JToKa-
3bIBaJI, YTO COAEepKaHUWE U OOBEKT WHTEJUIEKTyaIbHOMN
NesITeTbHOCTH He ToxaecTBeHHbI. Hampumep, ecim HekTo
BbICKa3bIBa€T MCTUHHOE CYXJIEHUE, OTpHUIlaiolliee Halu-
yre 00beKTa TUTA «BEYHBI JBUTATEIb», OH JODKEH MMETh
XOTd OBl KaKoe-TO TMpEeICTaBIeHUE OO0 STOM OOBEKTE.
CrenoBaTelbHO, Ha BITOJTHE 3aKOHHBIX OCHOBAHUSIX HEKTO
BMOJIHE 3PAaBOMBICIISIIIIMN MOXET MMETh IpeCTaBICHUE
JlaKe O TaKUX MpeIMeTax, KOTOpble He CYILECTBYIOT B JIeHi-
CTBUTEILHOCTU (HaIlpUMeEp, KpblLiambiil KoHs lleeac i KeH-
maepvl) N Aaxke HEBOOOPa3UMbI (HallpuMep, Kpyewlll K6ao-
pam WIN 3010Mmdas eopa). DTO NOKa3bIBaeT HEOOXOAMMOCTh
OTIMYATh COEepXKaHNE HAIllMX YMCTBEHHBIX MpeACTaBICHUI
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OT TaK Ha3bIBAEMbIX WHTEHIIMOHAJIBHBIX OOBEKTOB, T. €. OT
00BEKTOB, UMEIOILIMXCS B BUIY, Ha KOTOPbIE CO3HATEIIBHO
WIM 0ECCO3HATEJIbHO OPUEHTUPYETCS Halll WHTEJUIEKT.

YcunuBast ¢cBOO J0ruKo-(puiaocodckyo (OHTOIOTU-
YEeCKyl0) apryMeHTaluioo, TBapIoBCKUiA yKa3bIBaeT Ha ToO,
YTO OOBEKTHI HAILIETO MBIIUIEHUSI UMEIOT CaMble pa3HbIe
CBOMCTBA M HAaXOHITCS B CaMbIX Pa3HbIX OTHOILIEHUSIX JAPYT
K apyry. CkaxeMm, peajbHasl ropa  3TO HEKOTopasl Mpo-
TsSDKEHHasl (pu3nyeckas Belllb, TOTIa KaK WIS TOpbl HE
WMEET MPOCTPAHCTBEHHOTO U (PU3NUYECKOIO CYIIECTBOBA-
HUS, €CJIM OTBJIEUbCSl OT €€ HEPBHO-MO3IOBOIO CyOCTpa-
Ta. Mmu: Ilerac  2T0 MMduUUecKass KpbUlaThlil KOHb, HO,
Oyay4yu B 3IpaBOM yME, Mbl 3HaeM, YTO B JACHCTBUTEIb-
HOCTM KpbUIATBIX KOHEN He cyliecTByeT. YTo e Kacaer-
cd Hac, TO B CBOEM MoJjieTe (paHTa3ud Mbl MOXEM CO-
€IMHUTb CBOMCTBA JIOIIAJA Y CBOWCTBA MTULIbI, TTOJTYYUB
B pe3yJbTaTe HEeKMiA cOOpHBIN 00pa3 o0pa3 Kpblila-
Toro KoHs. Kopoue, Ilerac  3To (paHTacTUUecKoe cy-
1ecTBo, Toraa kak uues Ileraca, He MMest HUKaKoro Be-
IIECTBEHHOTO XapakTepa, OTHIOAb He (haHTa3us, a pe-
aJlbHBIM (haKT Halllero BOOOpPaKeHMSI.

Korma TBapmoBckuii cpaBHMBaeT CBOICTBa MAEH, Kak
TICUXUYECKNX (PEHOMEHOB, CO CBOMCTBAaMU UX OOBEKTOB,
OH TIPUXOIUT K BBIBOMY, YTO HECYILECTBYIOIINE OOBEKTHI
(HampuMep, roroyieBCKMe YNbIpM M TOMY IOAOOHAasl He-
YecTh), paBHO KaK U CYIIECTBYIOIIME, O0JaatoT CBOM-
ctBaMu. Tak, Kpyrjblil KBaapaT SIBJISIETCS OMHOBPEMEHHO
KPYIJIBIM Y KBaJpaTHbIM B KaKOM-TO BO3MOXHO-HEBO3-
MOXHOM MMPE.

Eue Benmukuit JIeitOHUII oTMeYas, 4To ObITUE IPUCY-
e Bcemy MbiciuMomy. CylllecTBOBaHME XE€  3TO 4ac-
THBIA cilydail ObITUS, T. €. ObITME HE B MBIC/IM, a B JICi-
cteuTenbHOcTU. Hampumep, Ilerac He umeer cylecTBo-
BaHMSI, HO UMeeT ObITHe (MBICIMMOE OBITHE), a ClIeIOBa-
TEJIbHO, UMEET 1 CBOIO OCOOYIO CylTHOCTb. CyllIHOCTU WJie-
aJIbHbIX 00bekTOB TUIa [lerac wnm «BedyHbIN IBUTATENb,
OyAy4s YMCTBEHHBIMU KOHCTPYKTaMU, JOJDKHBI COOTBET-
CTBOBaTb TOJIbKO OJHOMY TpeOOBaHUSIM UJICATIBHOTO
KOHcTpyupoBaHusl. UTo 3T0 3a TpeOoBaHUSI?
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C Jnoruyeckoil TOUKM 3pEHUS
uaeabHble 00BEKThl HE JOKHBI CO-
Jiep>KaTh BHYTPEHHETO MPOTUBOPEYUSI.
MctrHHOCTD TaKMX KOHCTPYKTUBHBIX
OOBEKTOB HE 3aBUCHUT OT CITyYaliHbBIX,
(hakTUECKUX MCTHUH, OHAa JOKa3bIBa-
€Tcsl HEeMpPOTHBOPEUMBOCTBIO BHYT-
PEHHEN CTPYKTYphbl MOTOOHBIX O0BEK-
TOB, TMPEICTaBICHHBIX B CUMBOJIMYEC-
Kol ¢opme, B popMme onpeneacHHO-
ro s3bIKa.

B xonue XIX  nHavane XX cro-
JIeTHS TeMOHMIIEBCKHUE pacCyKIEHUST
M0 JaHHOMY BOIIpOCY ObLIM BOCHpOM3BeNeHbl TBapaoB-
CKMM U aBCTpUMCKUM ¢pusiocooM, MCUXOIOroM AJeK-
cuycom ¢oH MeitHoHroM (1853 1920). OHu pasrpaHu-
YUBAJIM TO, YTO CJIOBA GbIpaxycarom, U TO, YTO OHU 3ame-
warom. Bblpaxaemoe cJIOBOM  3TO HeKoTopas uies. 3a-
Mell[aeMoe CJIOBOM  3TO HEKUI BHESI3bIKOBOW OOBEKT
(peanbHbIl MM (aHTacTUueckuii). Hampumep, cioBo
«ConHie» 3amemaer ConHile Kak 3Be3ny. Ho ato ke
cioBo BbIpaxaer uaeo ConHua. B mocienHem ciydae
cioBo «CojiHIIe»  BTO 3HAK UJIEH.

Ha ocHoBe Takux TeopeTuyeckux aomyineHuit Meii-
HOHT CTPOUT HOBBII BapuaHT YYeHUSI O OBITUM KaK TaKo-
BOM (OHTOJIOTHIO), TAC MPEIUKAT CYIISCTBOBaAaHMUSI (HO HE
OBITHSI) OTHOCHUTCSI TOJBKO K PEaJbHO CYIIECTBYIOIIEMY.
Ho uto ectb peanbHO cylectBylolee? Beab Bo BpeMeHa
ApucToTeNIs1 CylleCTBOBaHUE OJUMITMMCKUX OOroB OBLIO
0e3ycI0BHBIM (DaKTOM ISl OOJBIIMHCTBA T'PEKOB.

Pacumpsis u monudumpyst TpaauliMOHHYIO OHTOJO-
rvio (yueHue o ObITMHM), Mbl OMHOBPEMEHHO JTOJDKHBI BBO-
IUTh OoJiee YETKYIO T'paayMpOBKY YPOBHEU OBITHSI, YUM-
ThIBasi ObITHE CYIy0O MBICIMMBIX OOBEKTOB, BKIIOYAs
00BEKTHI JIOTMKO-MaTeMaTUYECKOTO KOHCTpyrupoBaHus. B
9TOM CJllydyae CHUMaeTcsl 3allpeT Ha MCIOJIb30BaHUE Tep-
MHHA «CBOMCTBO» MPUMEHUTEIbHO K WACaIbHBIM CYIII-
HOCTSIM pa3IMYHBIX YPOBHEH aOCTpaKTHOCTU, HO OIHO-
BPEMEHHO BBOIUTCS 3allpeT Ha MCIOJb30BaHUE TePMUHA
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«B3aMMOJICHICTBME», KOTOPbIA 3aMEHSIETCSI TEPMUHOM <«OT-
HOIIIEHHE» («B3aMMOOTHOIIIEHNE»). AHAIIOTUYHbIE Mpeodpa-
30BaHUSI MOTYT OBITb MPOJEJIAHbI U C TIOHSITUEM «MCTUHA»,
KOTOpPOE Ha JIOTMYECKOM YPOBHE AOMYCTUMO paccMaTpu-
BaThb B KQUECTBE HEKOTOPOU .102u4ecKoll teHHocmu, HEKO-
TOPOro 3HAYMMOTO [UISI JIOTUKU aOCmpaKmuozo obsekma.
[TocnenHee 3ByduT HEMPUBBIYHO, TaK KaK, TOBOpsI 00 HC-
TAHE, Mbl UMEEM B BUIY MIICATbHOE OTPaXXEHUE B CO3Ha-
HUU peajibHOro coctosHus Aeia. Ho B maHHOM ciydae Mbl
CTaJIKuBaeMcsl He ¢ (UIOCOPCKUMM pacCykKACHUSIMU 00
WCTUHE, a C HCKOTOPOM JIOTMYECKOM KOHBEHIIMEN, KOTopasi
MO3BOJIIET OTCEKaThb BCE JIMIIHEE, MPENSITCTBYIOLIEE
OCYIIECTBJICHUIO JIOTUYECKU KOPPEKTHBIX JOKA3aTEIbCTB.

B cBere sTOro Henb3sl cornacuthbes ¢ b. Paccenow,
KPUTUKOBABIIMM MeiHOHTa ¢ SMIUPUCTCKUX MO3ULIUMH,
C TO3UIMIA MPEYBEJIUUYECHHOTO JOBEPUSI UYBCTBEHHOMY
onbITy. B wactHocTi, Paccen uanuiiiHe KaTeropuyHoO 3a-
SIBJISUL, YTO B JIOTMKE, KaK WU B 300JIOTUU, Mbl HE UMEEM
OCHOBaHUS JOMYCTUThb CYIIECTBOBAHUE €IMHOpPOra, T. €.
JIOTUKa TaKX€ MMEET OTHOIICHHWE K pealbHOMy MUY,
XOTSl U B HECKOJIbKO 0oJjiee aOCTpaKTHOM CMBICIIE.

A He cornaceH ¢ Paccenom u cuutaro, 4To MeliHOHT
OTHIO/Ib HE MBITAJICS OCMapuBaTb CBA3b JIOTUKU C 3€M-
HbIMU TIpoOieMamu. Ho Bompoc 3akioyaeTcsi He B TOM,
WMEET JIM JIOTUKAa OTHOLIEHWE K peaJlbHOMY MHUpPY, a B
TOM, KaKOBO 3TO OTHOIIICHUE.

Kax Bugum, yxe JIeitOHu1I, a 3aTeM M MHOIUE APYTrue
¢unocodbl 1 JOTUKKA 3aMETUJIM, YTO TIOHSITUS «CYILIECTBO-
BaTb», «ObITb» U UM MOAOOHBIE MOTYT MCIOJb30BaTLCS B
Ppa3IMYHbBIX 3HAYEHUSIX. ECTECTBEHHO, JIOTUKH, ONEPUPYIO-
1€ KBaHTOpaMU, HE MOIJIM MPOWTH MUMO 3TOTO IMPENIO-
OomnbiTHOro (hakra. OHM MOKHBI ObUTM 3aKPENUTh 3a KBaH-
TOpaMH, OCOOEHHO 32 KBAHTOPOM CYIIIECTBOBaHMUS, OMHO U
TOJIbKO OIHO JIOTMYECKOE 3HAYE€HHWE, MOJHOCTBIO U SICHO
BBIPA3MMOE B OIPEACIICHUSIX.

Yto kacaeTcs Bompoca O KBAHTOPE CYIIECTBOBAaHUS,
TO BTOT BOIPOC JOJDKEH OBITh pa3pelleH IMOCPEICTBOM
JIOKa3aTeJIbCTBA UICTUHHOCTH JIOTMYECKUX (OPMYJ C KBaH-
TopoM cyluecTBoBaHus. HemoHstHO?
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Torma ckaxy wHaye: JIOTMKOB HE JIOJDKEH OeCrOKOUTh
BOIIPOC O TOM, CYILECTBYIOT JIM Ha Hallleil WJIW JIpyrou
TJIaHETe JIeTalole o4eHb HU3KO KpoKomuibl. OHU 03a60-
YeHbI APYTMM, a UMEHHO: JIOTMYeCK1e KOHCTPYKIIMUA ¢ KBaH-
TOPOM CYIIIECTBOBaHUSI HE JIOJDKHBI ObITh MPOTHMBOPEUN-
BbIMU. Tak, eciiu ymbipu, MpodsieMa CyIECTBOBAHUSI KOTO-
PBIX OCTpO BOJIHOBaJa KueBcKoro ¢guiocoda Xomy bpyra,
HE MPOTUBOpEYaT HAIMM TEOPETUUYECKUM JAOIMYIIEHUSIM U
OCTalOTCSI B PAa3IMUHBIX IMO3ULHUSIX JIOTUYECKOTO SI3bIKa
WMEHHO YMBIPSIMU, HE MMesl TTIOPOYHON HAaKJIIOHHOCTU CTaTh
JIOMOBBIMM WJIM pycajlKaMU, TO OHU BITOJIHE YCTPOSIT HAcC B
KayecTBe yKazaTelIbHbIX MecToMMeHMil. Takue MecTomme-
HMSI TOJDKHBI YKa3bIBaTh Ha IMOBTOPEHHE OJMHAKOBBIX MECT
B JIOTMYECKOM TEKCTe, TOUHee, JODKHBI YKa3bIBaTh HA OTHO
U TO Xe 3HaYeHUe MCTMHHOCTU (Ha OOWH M TOT X€ JIOTH-
yeckuii o0bekT). IlpaBma, kanko, 4To 3TO OymyT yxke He
KJIacCUYEeCKHEe TOrojieBCKUe YIbIPU, a UX MpHU3pavyHoe Io-
nobue, He crocoOHOEe HaBOMUTHL Ha HAC MO HOYaM CTpax,
10O OHM TIOMANalOT B TMOJHYIO U 0€30rOBOPOUHYIO 3aBU-
CUMOCTb OT KBaHTOpoB. OT IpexHeil cBoOoabl U Oec-
KBaHTOPHOTO CYIIIECTBOBAHUSI OCTaeTCsl JIUIIb AbIM. To,
YTO TUJIOXO IS YIbIpeid, Xopoio miast Hac. [lpuoGpetas
BJIACTb HaJl «JIOTMYECKWMU YIBIPSIMU», Mbl CTAaHOBUMCS
BOWCTHUHY JbSIBOJIbCKU BCECWJIBHBIMU. K BCE XKe, BCE XKe...

B ectecTBeHHOM $I3bIKE MBI HEPEIKO BCTpeYaeMm Ta-
K€ BBIpaXKEHUSI, KOTOpbIE CTAaBSAT HAc Tepel MpoOJIeMoii:
SIBJISIETCS] JIM TaHHOE BbIpaKeHHE 0003HAUEHUEM Yero-Jibo
B nelictBuTenbHocTu? Bee ¢unocodckue cropbl Ha 3Ty
TeMy JIOTUKHU 0e3KaJocTHO TpeceKaloT. OHU JOMycKaroT
TOJIbKO OJIHO: CYIIECTBYET (TTOMYepKUBaIO cyujecmay-
em) HEKOTOpOe BBIIEJIEHHOE ONpeAcieHHbIM 00pa3oM
(crmoco0 BbIIENEHUSI 3aBUCUT OT JIOTUYECKON CHCTEMBbI)
HEMycToe MHOXECTBO, IO KOTOPbIM IMOHUMAETCsI Habop
00BEKTOB C TBepIO (UKCUPOBAHHBIM CBOWCTBOM WJIU
cBoiicTBaMM. DTo MHOXecTBO (M) Ha3bIBaeTcsl TpeIMeT-
HOI 00J1acTblO, KOTOPYIO MpoOeraeT Kaxaasi U3 rMepeMeH-
HBIX HAIlMX MPOIO3UIIMOHATBHBIX QYHKIMHA, T. €. Mpe-
METHas1 00JIacTb ~ 9TO OOBEKTHI, OMYCTUMbIE B KauecTBE
3HAYEHUI TEepeMEHHBIX.
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P ACCMOTPpUM HaOMBIIIee HAM OCKOMY YMO3aKIIIOYCHHC:

ITockinka 1. Bce awodu cmepmmbl.
[Tocvuika 2. Cokpam  uenogek.
BreiBog. Coxkpam cmepmen.

Ecmu M, Bxkimouaroliee B ce0sl TAKOro MHAWBUIAYYMA,
kak CokpaT, 3TO MHOXECTBO JIIOJC, TO BTOpasl MOChUIKA
coBeplieHHO u3nuiHgI. K Tomy ke ecim MHoxectBo M
BceX OOBEKTOB (JIIOJE) COCTOMT MMEHHO M3 CMEPTHBIX
00OBEKTOB, TO BCE Hallle YMO3aKJIIlOUeHHe  mpocTas Oa-
HajbHOCTD. [loaToMy mydiiie MblcIuTh M KaK MHOXECTBO
BCEX KMBBIX CYIIIECTB, BKIIIOYasl JIFONIEH, pa3IMUHbIX OMOJIO-
TMUYECKUX KO3SIBOK M JaxKe YIbIpeit.

BBenem cnemyroimue obGo3HaueHUs: Y (X) BMECTO «x
ectb 4enmoBek» C (x) BMECTO «X CMEpPTEH» U ¢ BMECTO
dunocoda Cokpara.

C ydeToM BBIOpaHHBIX OO0O3HAUYEHMI 3aIlMILIEM Hallle
YMO3aKJIIOUEHHUE TaK:

vx (4 (x) —» C (x)
7 ()

C (9

JT10 YMOBAaKIIOYCHNUEC MOXHO 3aIlucaTb €II¢ U TakK:

VX (1(x) - C ), T(P) F C (.

TpeboBaHue, 4yTOOBI Bce OOBEKTHI MPUHAMICKAIU HeE-
KOTOPOMY HEITyCTOMY MHOXECTBY M, He MelllaeT HaM To-
BOpUTH 00 3JIeMEHTaX JIpyrux MHoxectB F, B, ..., F,, cpemu
KOTOPBIX BITOJIHE BO3MOXHO €CTh M MHOXKECTBO YIIBIPEHA.
M1 Hac BaxkHO JIMIIIB TO, YTO Bce MHOXecTBa F|, F, ..., F,
JIOJDKHBI conepxaTbess B M Kak ero rmojaMHoxecTsa. Toraa
MOXHO CUUTaTh, YTO B C/Iydae Halllero yMO3aKTIOUEHUST MbI
HMMeeM JIeJI0 C TpeMsl BbIICIEHHbIMU MHOXECTBaMU, a UMEH-
Ho: M = {cywecmsa}, 4 = {uenoseueckue uHousUAyymol} =
{me x uz M, dra komopeix 4 (x)} = x 4 (x), C = {cmepm-
note} = {me x uz M, ora komopeix C (x)} = X C (X).
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JaHHasi cMMBOJIMUECKasl 3alMCh MOKA3bIBAET, UTO ISt
JOOOro OTHOMECTHOTO TMpeauKaTa [MpoIro3ulMOHATbHON
dysukimu Buga F (x)], uybst cBOOOMHAsI TIepeMeHHasl Ipo-
Oeraer BCIO MpPEeAMETHYIO 00JacTb M MOXHO OIpeaenuTb
MoaAMHOXecTBO F MHOXecTBa M, 3JIeMEHTbl KOTOPOTO
9TO MMEHHO Te X, JIsSI KOTopblx ¢dopma F (X) CIyXUT
(opmoii npaBUIbHOTO BbicKa3bIBaHUSI. CHUMBOJIMYECKU 3TO
MOXHO 3anucaTh Tak: F' = x’ F (x), rme cuMBoll ’ cIlpaBa
Hall X yuaTaercs: mex uz M, dia komopbix.

MHaue roBops, eciv y Hac yxXe BBEIEHO HEKOTOpPOe
noaMHoxecTBo C MHOXecTBa M, TO Mbl MOXEM OIlpe/ie-
IuTh npenukaTt F (x), momaras, uto F (x) = x € F. Taxk,
ecmu MHoxectBa Y (uenoseueckux undusudyymos) n C
(cmepmmubie) BBeleHbI KaK MOAMHOXECTBa MHOXecTBa M,
To MOXHO omnpeneautb 4 (x) u C (X) KaK CUMBOJU-
yeckue obo3HaueHus misi x € Yu x € C.

Hns dero moTpeGoBajioch BHOBb BO3BpalllaThCsl K
YMO3aKJIIOUYeHHU10, B KoTopoM durypupyet umst Coxpam?
Benb 1o aToro peub 111a o mpodyieMe CylleCTBOBAaHUS B
JIOTHKE.

JlaHHOE yMO3aKiIIOUYeHHue MOTpeOoBajoch ISl OCBe-
IIEHUST HEKOTOPBIX BaKHBIX ACIEKTOB MOCTaBJICHHON IMpo-
0JIeMbl, KacalolIuxcsl MOHITUI 9KCTEHCHMOHala U UHTEH-
CHOHaJa B JIOTHKE.

MmuoxectBo F = X’ F (x) MOXHO Ha3BaTh 9KCMEHCU-
onanrom (obsemom) mipenukata F (x) (aHTI. extension
obsem, npomsaxceHHocms). B TaHHOM ciydae 1o o0beMoM
TMOHUMAaeTCs 00bEM MHOXECTBa TeX X, JJISI KOTOPBIX Bep-
HO F (x). IlpennkaT TpakTyeTcs B JIOTMKE KaK UHMEHCU-
OHanbHLIL 00sekm (AHTI. Intension  CMblCA; HAMepeHue,;
mo, umo umeemcs 6 6udy), TIOCKOJIbKY OH OIlpeie/sieT
CMBICIIOBOE coliepXKaHWe (MHTEHCHMOHAJ) OMKMCHIBAEMOIO
TTOHSITUSI. DKCTEHCUOHAIBHBIM OOBEKTOM SIBJISIETCS JIOTH-
yeckast (pyHKIMS, T. €. IKCTCHCUOHAI  9TO MHOMCECHB0
(KOMMYECTBEHHBIN acleKT) 0ObEKTOB, KOTOpPbIE MMEET B
BUIY MpeauKar.

Hctopust nornmyeckoro pasrpaHUYeHUs SKCTEHCHOHAIa
1 MHTEHCHOHAJa BOCXOIUT K apUCTOTEJIEBCKON Teopuu
aoctpakuyu. Ilo Apucroremo, abctpakumst (rp. aphaeresis)
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O3HayaeT U3bSTHE WIM OMYIIEHNE HEKOTOPBIX COCTABHBIX
yacTeil Hamero BocnpusiTusi. Mbl oTBiieKaeMcs (aGcTpa-
rUpyeMcsl) OT BCero ciay4allHOro M TPUBOAMM Hallu
MbICJIM K UX MCTMHHOHN M TocTosiHHOi ¢dopme. Tak, Ha-
MpuMep, MaTeMaTuKa 3WXKAETCS Ha MpUHLKUIE aOCTpak-
LIMY, TIOCKOJIbKY OHa paccMaTpMBaeT JIMIIb HEOOXOIU-
Mble (OpMbl 0€3 BCSIKOTO OTHOIIEHUSI K MaTepuM, M3
KOTOPOI COCTOSIT TPEAMETHI.

OO011Me MOHATUSI 00pa3yIOTCsl IyTEM CpaBHEHUS U OT-
BicueHUs (abctparupoBaHust). CpaBHUBAsT psil KaKUX-TMOO
MPeIMETOB, Mbl 3aMeYaeM HMMEIOIIMEcs B HUX YepPThl CXOJI-
cTBa U HecxonacTBa (paznuuusi). CxomHble yepTbl (PUKCHU-
pyIOTCSI HaMHU TIOCPEJICTBOM COOTBETCTBYIOIIMX HMMEH
pa3IMYHOM cTeneHu oOIHOCTU. TeM caMbIM ToJydaeTcst
colepXkaHUe TMOHATHUSA. 3aTeM Mbl MOXEM TepedTH OT
paccMOTpEeHUsT TTPEIMETOB, TaHHBIX B HEMOCPEACTBEHHOM
ONbITe, K aHAJIM3y U CPaBHEHUIO caMMX IOHSITUIA, oOpa-
30BbIBasl elle Oojiee OOLIME TTOHSITUSI.

B noruke, HauMHasi ¢ ApucToTenisl, pa3InyaloT IBE CTO-
POHBI TIOHSTUSI  colepXaHWe (MHTEHCUOHaT) U 00beM
(akcteHcuoHan). OObeM TMOHSATUSI  BTO COBOKYNHOCHIb
MPEIMETOB, K KOTOPBIM Tpuiiaraercsl 1aHHoe rmoHsitue. Co-
Nep>KaHUE TIOHSTUSI ~ DTO MblCAUMble NPUHAKU TIPeIMe-
TOB, T. €. T¢ TIPU3HAKU, KOTOpble UMEIOTCSI B BUIY (Tpenu-
mupytotes). Ilo Mepe yBennmyeHUsi oObeMa MOHSITUS
YMEHBIIIAeTCs €ro colepXaHue U HaoOOpOT.

Bosnbliiee Mo o0beMy MOHSATHE Ha3bIBAETCSI POIAOM IO
OTHOIIIEHUIO K TMOHSTUIO MEHBIIEro ob0beMa (CpaBHUTE
Hayka 1 mamemamuka). To, 4T0 OTIMYAET JaHHOE TOHSI-
THE OT OPYTUX CMEXHBIX U OoJiee MM MEHee OIMHAKO-
BBIX 110 00bEMY, Ha3bIBa€TCsl BUIOBBIM pa3inureM (cpaB-
HUTE Qu3uka M Xumus).

CoBpeMeHHbIE JIOTUKW He JIOOSIT UMETh JIeJI0 CO CJIOo-
BOM <IIOHSITME€», PE30OHHO CUMTasl, YTO TpaIUIIMOHHAsT TpaK-
TOBKa TIOHSITUSI CIMIIKOM OOpeMEeHEHa BHEJIOTMYECKUMU
xapakrepuctukamu. [ToaToMy TepMUHBI «9KCTEHCHOHA» U
«MHTEHCUOHAJ» HCIIOJB3YIOTCS UMU, C OIHOM CTOPOHHI,
JUISI TOTO, YTOOBI MPUAATH SI3bIKY JIOTUKU OoJiee TTPOYHYIO
CBSI3b C TEOPETMKO-MHOXECTBEHHBIMU TIPEICTaBICHUSIMHU,
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a C JIpYroil CTOpOHBbI, YTOOBI BbIE-
JIITh OOBEKThI TaHHOTO MHOXECTBA,
yKa3blBasi Ha MX CBOMCTBa, KOTOpbIE
UMEIOTCS B BUJY MPOMO3UIIMOHAb-
Hoil yHKuueinr dopmbl F (x) (x ecmob
Mo-mo u mo-mo).

M Bce-Taku 4YeM COBpeMEHHbIE
JIOTUKM apryMEHTUPYIOT CBOE OTCTYII-
HUYECTBO?

Yewuckuii MmaTemMaTuk U ¢puiocod E. BOAbLLAHO
b. bonbuano (1781 1848), omepexast N i
CBOE BpeMsl, YTBEPXK/IaJl, UTO JIOTHKA He
SIBJISIETCS HAyKOW O MBIIICHUH, €C/I IO MbIIUIEHUEM
MOHUMATD TMPOILECC MCUXUIYECKUX TePEeKMBaHUI, KOTOpbIE
HMMEIOT MECTO B TOJIOBE OTAEIbHOrO uesnoBeka. OH mpemia-
rajl paccMaTpuBaTh JIOTUKY KaK /102UKY HAY4HO20 NO3HAHIUA,
CBSI3bIBasl €€ C CHMBOJIMYECKMM SI3bIKOM HayKH.

[IpoTuBOITIOCTaBUB CBOM B3MJISIAbI MICUXOJOIM3MY B IO-
HUMaHUU MIIeaTbHBIX OOBEKTOB HayKH, boJblIaHO CTOJK-
HyJICSI C HEOOXOIMMOCTbIO KOPEHHOU IMepecTpoiiku yue-
HUS 00 00pa3oBaHMU MOHSITHUIA.

Yeuickuil yyeHbIil pasiuyaeT He OoO0ObeM U coaepKa-
HUE TIOHSITUH, a UX CMbICAI080€ COOepICaHUe I NPeOMEMHYI0
HaueaenHocms (npedmem). B TakoM citydae comepskaHue
9TO CyMMa 4YacTeil, oOpa3ylollX BHYTPEHHE B3aMMOCBSI-
3aHHYIO 1IEJIOCTHOCTb MOHSITUSI, a MpEeAMET  3TO TO, Ha
YTO HAalIeJICHO TOHSTHE (TO, YTO MMEETCSl B BUIY).

PaccmotpumM Besen 3a bomnbiiaHo nBa BblpaxkeHMsT: (1)
00pa308aHHblil CblH HeobpazoeanHo2o omuya N (2) Heobpaszo-
8aHHbIL CbIH 00pazosanHoeo omua. Beipaxenus (1) u (2)
MMEIOT B BUIY COBEPIIEHHO pa3Hble TMPEIMEThI, HO TpHU
9TOM 00JIaalOT OJHUM M TEM XK€ Colep’KaHUEeM, TaK Kak,
a0CTparupoBaBIIMCh OT CBSI3U CJIOB B JaHHBIX BbIpaxke-
HMSIX, MBI OylIeM KMMeTb OIMHAKOBBIE MO 3HAUYEHUIO U
KOJIMYECTBY JIEKCMUECKHUE €IMHUIIbI (iBa pa3a IMOBTOPSI-
I0TCS CJIOBa «OOpa30BaHHBII», «HEOOPa30BaHHBIN», «OTEI,
«cbIH»). C 2TOIl TOUKM 3peHUsT apUCTOTEJICBCKUI 3aKOH
00 00paTHOM HPOINOPLIMOHAIBHOCTA Oo0beMa U coaepxka-
HUSI TIOHSITU OKa3bIBaeTcsl 0oJiee YeM HECOCTOSITEIbHBIM.
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Tak, HanpuMep, 00BbEMBbI BbIpaXK€HUN «KPYIJbIA 1Iap» 1
«1ap» COBHAAAlOT, HO COAEpXKaHUE IIepBOro OOJIbIle, YeM
BTOPOTO, IIOCKOJIbKY B IEPBOM BBIPAXKCHUM MMEETCS J10-
MOJHUTEbHOE CJIOBO <«KPYIJIbI».

Kaxk cuutaroT noruku, bonblaHo mpaBUIbHO OTpULIA-
€T, UTO yBeJMYeHUe oObeMa ITOHSITUS BCerga HPUBOIUT
K YMEHBILIEHUIO €T0 COACpXKaHUSI.

BOTO OJUH U3 JIOOOMNBITHBLIX JOBOIOB B I10Jb3Y HOBO-
ro B3IJIsIJa Ha IOHSTUE, PEBU3US TPaAULMOHHOIO yye-
HHUSI O KOTOPOM MpHBejia K BOBHUKHOBEHUIO TaKOro pas-
JieJla COBPEMEHHOU JIOTMKM, KakK JIOTMKa MpeIuKaToB. A
BOT pa3BUTHE 3TOro JoBoda, ObUIO MpeanpuHsTo Ppere.

Barmssg @pere Ha moHsITHE Oa3upyeTcsl Ha JIOThYec-
KOM aHaiu3e Oojiee KpyNHbIX €AUHUL, YeM cyoBo. CyTb
HOBOI'0O MOAXOJAa 3aKJIKYAETCS B OTOXIECTBICHUU ITOHSI-
TSI U TIpeIJIOXKEeHUs (BbICKa3biBaHMsI). [loguepkHy, uTo B
XX crojieTuu NpeajiokeHrue B KayecTBe MpeaMeTa JIOrU-
YEeCKOI'0 PacCMOTPEHUS CTajl0 CUMTAThbCSl TJIABHBLIM 2Jie-
MEHTOM $I3bIKa TEOPETUYECKUX HayK.

OcHoBHas 3agayva, crosiBiias nepea Mpere, 3aKioya-
Jlach B HCCJENOBaHMU TaKUX IPEIIOXKEHUN, KOTOpbIe
MMEIOT MECTO IIpU MaTeMaTudeckux obocHoBaHusX. Ilo-
CpPEICTBOM 3TOrO MCCIIeIOBaHUS HEMEUKUI yJ4eHBIM Ha-
Jesiics OObSICHUTh, KaKUM 00pa3oM 3HAuY€HHE KaxKIOTo
MNpeMIOKEHUST YKa3aHHOTO TUIIA OIPEACIIsieTCs] €ro BHYT-
PEHHEI CTPYKTYpOIA.

BosmoxHO 11 3TO, U eciu Aa, TO Kakum obpazom?

®pere momaraj, 4YTo 3TO BO3MOXHO Ojaromaps Mc-
MOJb30BAaHUIO MOHSTUS «YCIOBUSI UCTUHHOCTU», 4 UMEH-
HO: YTOObl MOHATb 3HAUEHUE HAYyYHOI'O IIPeIIOKEHUS,
HEOo0XOIMMO 3HaTb YCJIOBMS, IIPU KOTOPBIX JaHHOE IIpel-
JIOKEHME SIBJISIETCSI UCTUHHBIM MM JIOXKHBIM.

Peliiasi mocraBieHHy0 3agayy U ONMpPasiCh Ha IOHSI-
TUSI «YCJIOBUSI UCTUHHOCTU», «(PYHKIUS», «apIyMEHT», OH
OpUXOAUT K MAEC MpOoIo3ulMoHalIbHOU (dyHkuuu. Kak
MbI TIOMHUM, HPOHO3ULOHANbHASI (PYHKIIMS MOXET CTaTh
BBICKa3bIBAHMEM TIpU YCJIOBUM (YCIOBUM MCTHHHOCTH),
KOIJa apryMeHT (IepeMeHHasi) mpuoOpeTaeT 3HauyeHME
UCMUHAQ WA J0JCh.
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Takum obpazom, mist Dpere ObITH TOHITUEM O3HAUYaeT
OBITb HEKOTOPOI TPOMO3UIIMEN (BbICKa3bIBAHUEM), 00JIa-
Jarolleil 3HaYeHWeM ucmuna i aoxcs. CTpyKTypa 3Toi
MPOMO3UIIMU TIPEJCTABISICTCS KaK IPOMO3UIIMOHATbHAS
byHKIIUSL.

Kpyr 3aMKHyJICsI: HayaB ¢ NMPOMO3UILIMOHAIBHON (hyHK-
LIMM, MbI CHOBa K HEll BEpHY/IMCh, OOHAPYXXUB MPU ITOM,
YTO TaKWe TMOHSITHSI, KaK «ITPONO3ULIMOHAIbHAST (PYHKIIMST»,
«IpeIuKaT», «MTHTEHCUOHAJIbHBIN OOBEKT», «IIPEIIOKEHHE»,
«BBICKa3bIBAaHNE» U COOCTBEHHO <«ITOHSITHE», SIBJISTIOTCSI pa3-
JIMYHBIMU BBIPAXKEHUSIMU OMHOW M TON XK€ JIOrMYeCcKOi
cyuiHoctu. Ilmoc K aTomMy ObUIO 3a)MKCUPOBAHO, YTO B
cilyyae JIOTMKM TPeAMKaTOB IMPOIMO3UIIMOHAbHAs (PyHK-
uusl (MpeauKar) AeNlaeTcsl BbICKAa3bIBaHUEM (ITOHSITUEM),
COOTBETCTBYIOIIUM JIOTUYECKUM YCJIOBUSM MCTUHHOCTH C
MOMOIIIBI0 KBaHTOpPOB. BOT M OTBeT Ha Bompoc O CBS3U
MPONO3UIIMOHATIbHON (DYHKIIMK ¢ KBAaHTOpaMM, BKIIOYasl
KBaHTOp cyllecTBoBaHUs. I OTBeTa Ha 3TOT BOIMPOC
MOHAaIO0MJIOCh COBEPIIUTh 3KCKYPC B XYIOXECTBEHHYIO
JIUTEpaTypy, a TakXke B HCTOPUIO JIOTMUECKOW HayKu W
HEKOTOPBIX €¢ MpodJIeM.

ITockonbKy Moa McUMCICHUEM IIPEIUKaToB B COBpe-
MEHHOI JIOTWKE TTOHUMAETCs MCUMCIICHUE TPOIO3UITMOHAb-
HbIX (pYyHKIIUI, TOYHEEe ObLIO Obl TOBOPUTH O JIOTMKE ITPO-
MO3UIIMOHAIBHBIX (DYHKIIMIA, a He O JIOTMKE MPEIUKaTOB.
Ho tpamuimst ectb Tpamuimsi, U s HapylaTh ee He Oymy.

OGpaTuMcs K CBSI3U IPEIUKATOB ¢ IMepeMeHHbIMU. Jlo-
TMKM YTBEPXKAAIOT, YTO TMPEAUKAT C OTHOW TepeMeHHOMI
BbIpaXkaeT CBOMCTBO mpeamera. Hanpumep, x ecms epek, x
ecmb npocmoe uticao N T. 1. OMHaKO MpearKaT MOXET BbI-
paxaTb He TOJbKO CBOIMCTBA, HO M OTHOIIeHUs. Takue Tpe-
JIUKAThI SIBJISTIOTCS TPOMO3UIIMOHATIBHBIMU (PYHKIIMSIMU He-
CKOJIBKMX TI€PEeMEHHBIX.

Paccmotpum npemnoxkenne «IlaHMKOBCKMIA IOOUT Ka-
PEHBIX Tyceil». DTo MpemIoKeHne, aHAIM3UPpyeMOe Cpel-
CTBaMU JIOTMKM TIPEIMKATOB, MOXHO paccMaTpuBaTh KakK
BbIpaXKEHUE 3HAYEHUSI OJHON M3 TpeX MPOINO3UILIMOHAb-
HbIX (PYHKIIMI, a UMEHHO: X 4r00um xcapenvix eyceil; Ila-
HUKOBCKULL Ar00um y;, X awobum y. 31ech TpaMMaTUYeCKUM
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CKa3yeMbIM SIBJISIETCSI BbIpAXKEHUE «TIOOUT KapeHbIX Ty-
ceit». C Jloruyeckoil TOUKM 3peHUsI CKa3yeMbIM SIBJISIETCSI
BBIpaXXEHME «X JIIOOUT KapeHbIX ryceil». BolpaxkeHust xe
«[TaHMKOBCKUI JIOOUT y» U «X JIIOOUT y» HE SIBJSIOTCS
rpaMMaTUYeCKMMHU cKazyeMbiMU. OJHaKO TO, YTO HE yC-
TpauBaeT (bUJIOJOroB, BMOJHE YCTpaMBaeT JIOTMKOB, XO-
JIOMHOMY pa3yMy KOTOpbIX 0e3pa3inyHO, KTO KOro JIo-
ouT. JIormku cyuTaroT npeaukaTamMu (JJOTMYECKMMU CKa-
3yeMbIMM) BCSIKYIO TMPOMO3MIIMOHAIBbHYIO (YHKIUIO C
JOOBIM YMCJIOM HE3aBUCUMBIX TepeMeHHbIX. [ToatoMy mx
HMHTEPECYET TOJNbKO BOMPOC O TOM, MEXIy KaKUM YMC-
JIOM OOBEKTOB yCTaHABJIMBAIOTCS OTHOIIeHUs. B cBs3u ¢
9TUM pa3IMYarOTCsl IBYXMECTHbIE, TPEXMECTHbIE U T. I.
oTHolIeHUsl. B oOllleM ciydyae ToBOpSIT O A-MECTHBIX
oTHollleHMsIX. [IpenukaThi-cBOMCTBa CUMTAIOTCSI YACTHBIM
clydaeM TpeAuKaTOB-OTHOIIEHUH, T. €. TpeanKaT-CBOM-
CTBO  3TO OJHOMECTHBIM TpeauKar.

Takum 00pa3oM, 1O YUCTY MECT MPEeaUKaThl ACSTCS
Ha OJHOMECTHbIE 1 MHOTroMecTHble. B KauecTBe mpenu-
KaTHBIX TIEPEMEHHBIX OOBIYHO MCITOJIBb3YIOTCS 3arjaBHBIC
natuHckue OykBol (A, B, C, ...). UHOIuBUIHBIC TIepeMeH-
Hble O0O3HAYalOTCsl MaJIeHbKMMU OyKBaMu JIATUHCKOTO
andasuta (a, b, c, ...).

IIyctb, HampuMep, A  MHOXECTBO WICHOB ceMbU. BbI-
pasuM POJCTBEHHbIC OTHOIIECHUS MpeauKaTaMu B hopme
CJICIYIONINX BbIpaXKEHUI: X  omey y, y  coin X. Torma
npeaukat R (x, y) MoXeT o00o3HayaTh: X  omely y; y
coin x. @yakuust R (x, y) mocje MOACTAHOBKU BMECTO X
U y UMEH ONpeNeeHHbIX JIOAeH NMPUHUMAET 3HAaUeHUE
UCMUHHO WJTU A0MCHO B 3aBUCUMOCTU OT TOTO, SIBJISTIOTCS
JI1 yKa3aHHbIC JIOOU POICTBEHHUKaMU (YJIeHAMH MHO-
XKecTBa A).

Kak Ham yxXe M3BECTHO, OMHUM M3 BaXKHBIX CIIOCO-
OOB TOJy4eHUsI BbICKa3bIBAaHUSI U3 MPOMO3ULIMOHATBHON
(yHKUMU SIBNISIETCSl CBSI3bIBAaHUE CBOOOTHBIX IepEMEH-
HBIX C IMOMOIIBIO KBaHTOpoB. Hampumep, u3 nmpono3uiim-
OHaJIbHOM (YHKIIUU X opasblil condam ¢ TIOMOIIBIO
KBaHTOpa CYIIIECTBOBaHMSI I MoJy4yaeTcsl BbICKa3bIBaHUE:
x (x  Opasvui conrdam). JlaHHOE BBICKAa3bIBAHNE UMTACTCS:
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cywecmayem no Kpaiixell mepe 00UH UHOUBUOYYM, 045 KO-
Mopo2o B8epHO, YUMo X opasvlil coadam.

Hwxe Mbl yBUIUM, YTO UMEHHO yHoTpeOJieHne KBaH-
TOPOB JIeJIa€T JIOTMKY MPEeIMKaToB 3HaUMTEeTbHO OoJee 60-
raTol 1 WHTEPECHOW IO CPAaBHEHUIO C JIOTUKOUN BBICKA-
3bIBAHUMN.

Mcrionb3ysi KBaHTOp CyllleCTBOBaHMS, 3aIlMIiIeM Oo-
Jiee cTporo BbicKasbiBaHue «IlIBeiik  OpaBblii coimat».

[Iycte P (x) MpeauKkaT x ecmv Opaswlil coadam.
3anuiieM cieayrolyo GopMyily ¢ KBAHTOPOM CYILIECTBO-
BaHus: dx P (x). Tenepb onpenennM 3HayeHUe 3Toi op-
MyJIbl KaK WCTUHY, €CJIM CYIIECTBYET 2JIEMEHT HEKOTO-
poit mpeamMeTHoI obacTu, st KoToporo P (X) UCTUHHO,
1 Kak JIOXb B MPOTUBHOM ciydyae. Torma, ecium P (x)
onpeneneHHas1 hopMyia JIOTUKU TPeaIuKaToB, To ¢hopMy-
Ja dx P (x) Takke ompeneieHa M OT 3HAYEHMSI X HeE
3aBucHUT. [loueMy He 3aBUCUT?

®opmyna Ix P (X) yuTaercs: cywecmeyem Makolil X,
ymo P om x. Wcnionb3oBaHuE 3Toil (DOpMYJIbl TTO3BOJISIET
yTBepXaaTh, uro Ix P (x)  ¢dopMa MCTMHHOIO BbICKa-
3bIBaHMS JUISI BeeX TpeaukaToB P (x), KpoMe OIHOro
noxHoro. Jleao B Tom, uro B dopmynax Buga dx P (X)
nm Vx P (x) KBaHTOpPbI CBSI3bIBAIOT TIEPEMEHHYIO X, T. €.,
HECMOTpsI Ha TO 4YTO B 3amucsx dopmyn Ix P (x) umm
Vx P (x) BcTpeuaeTcs OykBa x, 00O3HauaroIas epeMeH-
HyI0, 00e 3Tu (opMyJibl 0003HAUAIOT UMEHHO BbICKA3bI-
BaHUsSI, a HE TPOIO3UILIMOHaIbHbIe GyHKIMU. CremnoBa-
TEJIbHO, 3TU (OPMYJIBI OT TMEpeMEeHHOW X OoJbllle He
3aBucsT. [lomagast B obgacTb AeCTBUSI KBaHTOpa, JaHHAasI
TepeMeHHasl yTpauyruBaeT CBOIO MPEXHIO CBOOOMY U OKa-
3bIBAETCS CBSI3aHHON (HecBoOOMHOI) TepeMeHHoM. Mak-
TUYECKU CBsSI3aHHAsl TIEpeMeHHasl He SIBJIIETCSl TepeMeH -
HOIl B COOCTBEHHOM cMbIciie cioBa. Ee mpucyrcTBue B
dopmysie HeOOXOOMMO JUIIb IJiSI TOro, YTOObI yKasaThb,
M3 Kakoro mnpeaukarta (IMporno3uIlMOHaIbHON (YHKIINN)
JAaHHOE BbICKa3bIBaHUE 00pa30BaHO. 3HAUEHUE STOM TCEB-
JIOTIEPEMEHHON CTPOTo OIpe/ie/ieHO U yXe HUKaK He 3a-
BHMCHUT OT KOHTEKCTa, 10O, yBbI, TAKOBA JOJISI BCEX «pabOB»
KBaHTOPOB.
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M3 npono3uiimoHasibHON (GYHKIIMU X H08AP-OKKYAb-
mucm ¢ TIOMOILIBIO KBaHTOpa BCEOOIIIHOCTU ¥V MOXHO IO-
JYYUTb BbICKa3bIBaHHWE 000 BCEX MHIMBHUAyyMax, 3HAKO-
MBIX C OCOOBIM COCTOSIHUEM TOJIONHBIX ITYXOB U C TpaHC-
MUTpaleit ayil, a UMEHHO: VX (X  1o8ap-oKKyabmucm).

JaHHOe BbICKa3blBaHWE 4YUTaeTcs: Bce x obaadarom
ceolicmeom 0blmb NOBAPOM-OKKYAbMUCMOM. 3alUILIEM 3TO
BbICKa3bIBaHUE TakK: VX P (x). Dta ¢opmyna untaercs:: Bce
X obaadarom ceoiicmeom P (x). IlpuMeHMTETbHO K MOBa-
PaM-OKKYJbTUCTAM, KOTOPbIE B apMUU CUUTAIOTCS TTOJIKO-
BOIi IOCTOMpPUMeEYaTeIbHOCThIO, Hallla (popMysa pacimd-
poBBIBacTCsl Tak: Bce condamet aeasomces (8 dywe) nosa-
pamu-okKyremucmamu (o6nadarom ceolicmeom Obims No6a-
pom-okKyabmucmom). BceM KpuTuecku MBICISIIIAM JIY-
HOCTSIM TOHSITHO, YTO JaHHOE BBbICKAa3blBAHHME HE COOT-
BETCTBYET JEMCTBUTEIILHOCTU U, CJICNOBATEIbLHO, SIBIISIETCS
JIOXKHBIM.

3aMeHMB KBaHTOpP BCEOOIIHOCTU Ha KBAaHTOP CYIIECTBO-
BaHMSI, MbI TTOJIyYM MCTMHHOE BbicKa3biBaHMe Tuna: Cy-
wecmeyem no Kpaiixeil mepe 00UH UHOUBUOYYM, 048 KOMO-
poeo eepro, umo P om x. Um: Cywecmeyem no kpaiineil
Mepe 00uH unousudyym (coadam) no umenu IOpaiioa, ors
Komopoeo eepro, umo: IOpaiida  nosap-okkyaemucm.

C TmoMollbl0 KBaHTOpa BCEOOIIHOCTU BbIpaXKaeTcsl
MBICJIb O TOM, UYTO KaXKIblii MHAWBUI ONpeNeIeHHOW Mpe-
METHOM 00JlacTM oO0JagaeT OOLIMM IS BCEX WMHIWBUIOB
aTolt obylacTu cBoiicTBOM. MHaye roBopsi, o0llee BhICKA3bI-
BaHME  9TO BbICKa3bIBaHME, KOTOPOE KOHCTATHUPYET, UTO
KaXXAblii MHAMBUI, JAaHHOU MpeaMeTHol obJjlacTu oOjiamaeT
ornpeie/IeHHbIM CBOMCTBOM, OOIIMM JUtsl BceX. OHO MCTUH-
HO TOJIbKO TOTJa, KOoraa MpH Jro0oM Habope 3HaueHUid ee
MEePEeMEHHbBIX M3 COAEPXKallecsl B HEll MPOIMO3UIIMOHAb-
HOl (PyHKIIMM TOydaeTcs] MCTUHHOE BbICKa3bIBaHUE.

[lepeBoast 3T0 Ha TEOPETMKO-MHOXKECTBEHHbIN SI3bIK,
MOXHO CKa3aTb: €CIM HEKOTOPOE MHOXECTBO COCTOUT M3
KOHEYHOro 4mcjia OOBbeKTOB, TO BbICKa3bIBaHHWE 00 STUX
o0bekTax mo dopmyine Vx P (X) 1erko 3amuchbIBaeTcsl B
BUJIE KOHBIOHKIIMY €IMHUYHBIX (TTPOCTBIX) BHICKA3bIBAHUIA.
Tak, myctb MHOXecTBO M COCTOUT U3 TSITU 3JIEMEHTOB
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(0OBbeKTOB): @y, @), @3, a4, as. B 9TOM cilydae BbICKa3bIBaHUE
Buaa Vx P (x) paBHOCUJIbHO CJIOXHOMY BbICKa3bIBaHUIO
cJIeyIoIIero BUaa:

P (al) & P (az) & P (ag) & P (a4) & P (as).

HecMotpst Ha TO, 4TO KBaHTOP BCEOOIIHOCTA MOXKHO
HCITOJIb30BaTh U OTHOCUTEIBHO OCCKOHEUHBIX MHOXKECTB,
B MPaKTUYECKUX LIEISIX YOIOOHO IMPEACTABISATh ACIO Tak,
YTO KBaHTOP BCEOOIIHOCTU SIBJISIETCSI OOOOILLEHMEM He-
KOTOPOI'0 KOHEYHOT'O YMCIa €AMHUYHBIX BHICKA3bIBAHUI.

ITono6HO KBaHTOpPY BCEOOIIHOCTU YV, KBAHTOpP CY-
LIecTBOBaHMS J TakKe 00o00I1aeT, HO 0000IIaeT He ore-
palio KOHBIOHKIIMH, a OINepaluio JU3bIOHKIINN.

Ilyctb M yXe u3BeCTHOe HaM KOHEUHOE MHOXECTBO
(M=A{a, a, a,a, a}). Ecou M  ykazaHHOe KOHEYHOE
MHOXECTBO, TO 3Hauye€HUE MCTUHHOCTU BBICKAa3bIBaHMUS
dx P (x) coBnamaeT co 3HAYEHUEM MCTUHHOCTU IU3BIOHK-
LIMM BCEX €IMHMYHBIX BbICKa3bIBaHUIA IUIsT BeeX a U3 M, T. e.

Ix P(x)=P(a) v P(a)v P(a;)) v P(a) v P (as).

B HekoTopbIX BbICKa3bIBaHMSIX MOIYT BCTpeyaTbes o0a
TUNa KBaHTopoB. Hampumep:

Vx3dy R(x, y) (x yuuTenb ).

Ecimm unopuBuaHas obj1acth  3TO 00JIaCThb JIIOAEH, TO
JaHHasl 3alIUCh MOXET BbIpaxaTh cienyollee: «Kaxmblit
YeJIOBEK UMEET YUUTEIIsI».

XOpOIIIEHBKO 3aIIOMHUM, YTO KBAaHTOPBI CBSI3BIBAIOT BCE
Haxopsecss B 00JacT UX ACHCTBUI mepeMeHHbIe. [1o-
STOMY HaJM4yie KBaHTOPOB ITO3BOJISICT JIETKO U OBICTPO
OIpeACIsATh, SBISIOTCS JM BbIPAXKECHUS JIOTUKUA TTpeauKa-
TOB BBICKA3bIBAHUSIMU WJIM TTPOMO3ULIMOHAIBHBIMU (DYHK-
msiMu. 1t 3Toro TpeGyeTcsl TONBKO MPOBEPUTH, HAXOMUT-
cq M Kaxmasl BCTpeualolasics B ITPOITO3UILIMOHAIBHOM
¢dyHKUIMKM TepeMeHHast B O0JIaCTU NIEHCTBUSI KBaHTOpA.
Kak sT0 ocyiuectBisieTcs?
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Ilycte R (X, y)  HEKOTOpbIii IBYXMECTHBI Mpeau-
KaT, oInpeAe/ieHHbII Ha HeKOoTopoM MHoxecTBe M. KBaH-
TOpbl V U 3 MOXHO NMPUMEHSITh K 3TOMY NMpPeauKaTy Kak
JUISI TIEPEMEHHOM X, TaK W ISl TIEpEMEHHOI y, a UMEHHO:
Vx R (x, y); 3y R (x, y); 3x R (x, y). IlepemenHnasi, K
KOTOpOI MpUMEHSIETCSI KBaHTOP, CUMTAETCsl CBSI3aHHOM, a
Jpyrasi TiepeMeHHast CBOOOJIHOI, HO MOXET ObITb U
TaK, YTo o0e TMepeMeHHbIe OYyAyT CBSI3aHHBIMM (Hampu-
Mep: Vx dy R (x, y); Vx dy R (x, p)).

HeobxonmuMo nMeTh B BUIy, UTO BO BCEX CIydasiX MpH-
MEHEHHUSI KBaHTOpa IO OIHOW M3 TMEpPEeMEHHBIX TBYXMECT-
Horo Tpenukata Buaa R (X, y) IpOMCXOIUT TpeBpallieHe
3TOro MpeAauKaTa B OMHOMECTHBIN, MO0 OqHa TepeMeHHasI
He BKJIIOuYaeTcsl B cdepy OeicTBUsI KBaHTOpa. AHaJIOTWy-
HOE HMEET MEeCTO U JUISl JPYIMX MHOTOMECTHBIX IIpe-
JIMKATOB, T. €. IPUMEHEHNE KBaHTOpa IO BCEM, KPOME Ol-
HOI, M3 MepeMEHHbBIX TpeBpallaeT #-MECTHBIN TpeauKaT
B (n  1)-MeCTHBII.

Mexnay kBaHTOpamMu V U 3 MMEIOT MECTO OTHOIIIe-
HUsI, TTO3BOJISIIOIINE CBOIUTh OAWMH KBAHTOP K JIPYTOMY.
Hanpuwmep:

- Vx P(x)=3x- P (x);
—3dx P(x) =Vx— P (x).

Korma peub 3aXoauT o CBOMCTBaX M OTHOIICHUSIX BO-
0011Ie, BO3HMKAET MOTPEOHOCTh B PACIIUPEHUU JIOTUKU
MPEINKATOB U €€ CUMBOJIMKUA. DTO pacIIUpeHHe 3aKI0-
yaeTcss B TOM, YTO CHMBOJIBI JIOTMKH TPEANKATOB MOTYT
HCTIONIb30BaThCsI KaK TMEepeMEHHBbIC M CBSI3BIBATHCS KBaH-
TOpaMH, T. €. CUMBOJIbI, 0003HAYAOIIIE CBOMCTBA I OTHO-
IIEHYsI, MOTYT BBITIOJHSITH POJIb ITIEPEMEHHBIX, BCTYIIAIO-
IIUX B CXBaTKy C JIECIIOTUYHBIMU KBaHTOpaMH. B coot-
BETCTBMU C 3TUM BbICKa3biBaHMe «CyIIEeCTBYIOT CBOIi-
CTBa, MPUCYIIME BCEM MHAMBHIAM» MOXET ObITh BbIpa-
XKeHo dopmynoit 3 P Vx P (x).

JI1st TIosTydeHrsT BhICKa3bIBaHUIA M3 IMPONO3UIIMOHAb-
HBIX (PYHKIIMI, B KOTOPBIX UMEIOTCS MPEAUKATHBIE TIe-
pEMEHHBIEe, YKa3bIBaIOIEe Ha CBOMCTBA M OTHOIICHMSI,
HEOOXOAMMO TPUACPKUBATHCSA CIICAYIOIIEro IpaBua:
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BbICKA3bIBAHIE NOAYHACICS U3 NPONO3UUUOHAALHOIU (DYHKULU
moeda u moavko moeoa, Koeoa 6ce uUMerouuecs 6 Hell c60-
000Hble nepemenHble, BKAI0YAs NepemMeHHble 015 0003HAUeHLIs
CBOIICMB U OMHOWEHUIL, 3AMEHIIOMC KOHKPEMHbIMU UMEHA-
Mu uau céazviearomes kKeanmopamu. Ilpyu 3ToM BMecTo Tipe-
JIUKATHOI TIEpEMEHHOI IOJCTABIISIOTCS HE MMEHa Cco0-
CTBEHHBIE, a OOIIMe UMEHa, KOTOpble MOTYT OTIMYaTh 3JIe-
MEHTBI OJHOT'O KJIacca OT BJIEMEHTOB JPYroro Kjiacca WIN
KJIaCCOB.

BripaxkeHns1, B KOTOPBIX HE TOJIBKO MHAVBUIHBIC TTe-
peMEHHbIe, HO U TNpPEeIUKATHBIC IEPEMEHHBIC CBSI3aHBI
KBaHTOpaMU V M 3, OTHOCITCS He K 3JIEMEHTAPHOM JIOTH-
Ke TIPeIUKATOB, a K JIOTMKE MPEIUKATOB BTOPOIl CTyIIEHU
(mopsnka). K ToMy ke JIOTMKa MpeArKaToB BTOPOR CTy-
MEHW COACPXKUT MPEIUKAThI MPEAUKATOB, UTO YBEJIMUMBACT
BBIPa3UTEIbHbIE BO3MOXHOCTU JIOTUKU TIpeauKaToB. UTo
KacaeTcsl MPeIuKaTOB IPEAUKATOB, TO 3IeCh MMEETCSI B
BUIy CJICAyIOllee: CBOMCTBA WHAMBUIOB CaMM O0JIaJdaioT
HEKOTOPbIMM CBOWMCTBaMM, HAXOISIILIUMUCS B OINpeaecH-
HBIX OTHOILEHUSIX OPYT C IPYTOM.

Takum oOpa3oM, KpoMe CBOICTB MHAUBHUIOB CYIIECTBY-
IOT TaKXe:

1) cBoiicTBa CBONCTB;

2) cBoOIiCTBa OTHOIICHUIA;

3) OTHOIIIEHUSI MEXIy CBOMCTBaMU;

4) OTHOLICHUSI MEXIY OTHOIUECHUSIMU,;

5) OTHOILIEHUSI MEXIy CBOWCTBAMM M OTHOIICHUSIMMU.

Bce aT0 MHOroOOGpasue CBOMCTB U OTHOLIEHUI OXBa-
TBIBAETCSl PACIIIMPEHHOM JIOTUKOMW TMPEANKaTOB, T. €. JIOTH-
KOW TIpeAuKaToB 0oJiee BBICOKOW CTymeHHW. B yacTHOCTH,
MpenvKaTbl BTOPO CcTyrneHu (IIpearKaThl MpeIruKaToB) OT-
paxaroT CBOICTBa, KOTOpbIE MPUCYIIM CBOWCTBAM WHIM-
BUAOB. JlaHHYIO MEpapXUI0 MOXHO MPOIOJIKATb CKOJIBKO
YTOJHO, HO JIOTUKUA OOBIYHO OOXOMASTCS MpeauKaTaMu Tep-
BOI 1M BTOPOM CTYIICHEH.

Yutg 5TM XapakTepHbIe YepThl JJOTUKUA MPEAUKATOB, Te-
peiaeM K OOCYXIEHUIO NMPUMEHEHUS OIepaluii JJOTMKKA
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BbICKa3bIBAaHUI K TpeIMKaTaM M HayHeM C IpocTeiflie-
ro ciiyyasi OAHOMECTHBIX INMPEIUKAaTOB.

Ilycte M HeKoTOpoe MHOXKECTBO, Ha KOTOPOM OIpe-
JesiioTes: ipeaukaTbl. HazoBeM 2T0 MHOXECTBO 001acmbio.
Kaxnaomy ogHoMecTHOMY TpeaukaTy Buga F (x) MOXHO
MOCTaBUTb B COOTBETCTBME MHOXECTBO TEX DJIEMEHTOB a
u3 obnactu M, nnst kotopoii F (a) ucruaHo. O603HaYUM
9TO TOJAMHOXECTBO KaK Ny M IpojeiaeM oOpaTHYIO oIle-
paluio, a UMEHHO: KaXXIOMy MHOXECTBY, COIEpKaIlleMycst
B M, MOXHO MOCTaBUTb B COOTBETCTBUE MpeaukaT P (x),
MPEACTABISIIONININ OO0 BbICKa3bIBAaHUE, NICTUHHOE TOT-
Ja U ToIbKO Torma, Korma x € N. [lpemukar P (x) mpu-
HUMaeT 3HaueHue ucmura Ha N U 3HaUYCHUE .10Jcb BHE
N. CnenoBatenbHo, N ectb Np. DTO COOTBETCTBUE MEXITY
MOAMHOXEeCTBAMM MHoOXecTBa M M OJTHOMECTHBIMM ITIpe-
JTMKaTaMM, OMpeae/eHHbIMA Ha MHOXecTBe M, B3aMMHO
OJTHO3HAYHO.

Kak u3BecTHO, TeOpeTMKO-MHOXECTBEHHON CYyMMOit
(N, U N,) nByx MHOXecTB N, u N, Ha3bIBaeTCs MHOXE-
CTBO, COCTOSIIIIEE M3 BCEX DJEMEHTOB MHOXecTBa N, U
BCEX DJIEMEHTOB MHOXecTBa V,. TeopeTKo-MHOXECTBEH-
HbIM MpOU3BEACHUEM, WM TiepeceueHreM (N, N N,), nByx
MHoOXecTB N, 1 N, Ha3bIBaeTcsl MHOXKECTBO BCEX DJIEMEH-
TOB, MPUHAIEXKAIIMX U MHOXECTBY N, 1 MHOXECTBY NN,.

Takum oOpazom, OyieBbl omepauuu &, v, — Hal
OTHOMECTHBIMU TMPEANKATAMU COOTBETCTBYIOT OIepallusiM
HaJl MHOXECT-BaMU. DTU ollepallil Ha3blBalOTCs hepece-
yenuem, obsedurenuem n donoanenuem (puc. 17, 18, 19).

Ilycte P u Q  1[Ba moaMHOXeCTBa MHoOXecTBa M.
[lepeceuenne (mpousBeneHue) P N Q  3TO MHOXECTBO
Bcex OOBEKTOB M3 M, KOTOpble MPUHALIEXAT KaK P, Tak 1
Q. Ha puc. 17 zamrtpuxoBaHo nepecedyeHre P N Q. Eciu
P u Q He UMeIoT O0IIMX 3JIEMEHTOB, TOBOPSIT, YTO Iepe-
ceueHue P N Q mycro, WM JaeT B pe3yJbTaTe ITycToe
MHOXECTBO.

O6beauHeHneM (cymmoii) P U (Q HasbIBaeTcsl MHO-
JKECTBO TeX 3JIEMEHTOB, KOTOpbIE NMPUHAIEKAT MO MEHb-
el Mmepe omHoMy U3 MHoxecTB P, . Ha puc. 18 obbenu-
HeHne P U Q zamTpuxoBaHo. B maHHOM ciydyae mof
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Puc. 17

Puc. 18

00BbEAMHEHNEM MHOXKECTB IMMOHUMAETCS CIIEAyIOIIee. MHO-
>KECTBO BCEX BJIEMEHTOB YHUBEPCAJIbHOTO MHOXecTBa M
MPUHAUICXKUT WIM MHOXECTBY P, i MHoXecTBy (, Wiu
M obouM. O0beanHeHe MHOXecTB P U O MOXHO 4H-
Tath Tak: P wwu Q (P v Q).

ITon nmomomHeHWeM MHoXkecTBa P MOHUMMaeTcsl MHO-
>KE€CTBO BCEX 3JIEMEHTOB U3 M, He NpUHaLIESXKAIIUX MHO-
xectBy P. Ha puc. 19 nonomHeHne MHoXecTBa P 3a1uTpu-
XOBaHO.

ITyctb P (x) = P, (x) v P, (x). Torma Np= NP1 U szj
T. €. Np SBISIETCSI TEOPETUKO-MHOXECTBEHHON CyMMOM
MHOXECTB NP1 u sz. B camowm nmeie, ecmu x € Np, To P
(x) uctuHHo. M3 atoro BeITeKaeT, yto P, (x) uma P, (x)
ucTuHHO. B mepBoM ciyyae x € Np, BO BTOPOM cilydyae X
€ sz. CremoBaTelIbHO, X € NPl U Np,.

AHaJIOTUYHBIM O0pa3oM MOXHO ITOKa3aTb, YTO €C
P (x) = P(x) & P,(x), To Npo= Np N Np,

MHoxecTBO, OTBevarwlliee Mpeaukary P (x), siBisiercst
JIOTOJIHEHUEM K MHOXKECTBY, OTBeyarolieMy npenukaty P (x).
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B TeopeTnko-MHOXECTBEHHBIX CUMBOJIaX MOXHO 3aIlKcaTh,
yto Np= DNp, tne DNp  COBOKYIIHOCTb 3JIEMEHTOB 0O0-
nactu M, He npuHamiexammx Ny Takum obpazoM, DN,
9TO JIONOJIHEHUE K MHOXECTBY Np.

Ornepaliy JIOTMKW BbICKa3bIBAHMN HaJl MHOTOMECT-
HBIMU TIpeMKaTaMU OMNpPENesIIOTCSl TAKUM K€ 00pa3oM.

N3 ckazaHHOro ciemyer: eciiv 3aKOHbI JIOTUKU BbICKA-
3bIBAHUII MMEIOT B BUIY BbIpaXKEHHUS, KOTOpPbIE MPH JIIO-
OoM pacnpefeeHUd 3HaUYeHW MCTUHHOCTU CBOMX ITpO-
MO3UIIMOHAJIBHBIX TE€PEMEHHBIX MPUHUMAIOT 3HAYeHUE
ucmuHa, TO C HEKOTOPbIMU MOMpPaBKaMU aHAaJOTUYHBIC
3aKOHbI JACHCTBYIOT M B JIOTMKE TMpenuKaToB. YTo KacaeT-
cs1 TOMPaBOK, TO B JaHHOM cjlydae HEOOXOAMMO YUUTHI-
BaTb CJeMylolllee: eciii TpeBpallieHue MpPOIO3ULIOHAb-
HOI (YyHKLMU BUOA «X oOnadaem ceolicmeéom P> B vcTuH-
HO€ BBbICKa3bIBAaHME 3aBUCUT IIPEXKIE BCErO OT BBIOpaH-
HOW MHIWMBUAHON 0O0JIACTH, TO 3aKOHBI JIOTUKU TPEIMKaTOB
HY>KHO MCKaTb B TaKUX BbIPaXKEHUSIX, KOTOpPbIE HE 3aBUCSIT
OT TOM WJIM WHOW O0JIACTM MHIWBUIOB B KauyecTBE 3Haue-
HUIl TIEpEeMEHHBIX, HO 3HAYMMBbl JUISI JIFOOBIX HEMYCThIX
obJacteii. Jleso B ToM, YTO JIorMKa MpPearKaToB 3aHMMAaeET-
cs1 TIpeauKaTaMu BOOOIIIe, T. €. OHa MHTEepecyeTcsl CTPYKTY-
poli BbICKa3bIBAaHMI HE3aBUCUMO OT HUX KOHKPETHOTO
cMbIciioBoro coiepxkaHusl. [1oaToMy 3aKOHBI JIOTMKU TIpe-
JIMKATOB 3asIBJISIIOT O ce0e B TAaKMX BBIPAXKEHUSIX, KOTOPbIE
HE 3aBUCST OT KOHKPETHBIX 3HAUCHUI TMpeAUKAaTHBIX ITTe-
PEMEHHBIX, a BEpHBI JUISI JIIOOBIX UX 3HAYEHUM.

OfHUM M3 TaKuUX 3aKOHOB SIBJISIETCSI 3aKOH MCKIIO-
YEHHOI'O TpeTbero (cpemHero). B cuMBoinyeckoil 3anucu
BTOT 3aKOH BBITSIOAUT TakK: VX (F (x) v = F (x)).
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HemHoro orcrtynasi, 3aMedy: B JIOTUKE MMEIOTCSI JBE
(hopMyTMPOBKU TOTYUEHUsT MPABUIbHBIX YMO3aKITIOUEHUIA.
ITepBasi popmynrpoBKa TMpeacTaeT B BUIE HPasll 6bl60-
da, a BTOpasi B BUJE .102U4eCKUX 3GKOHO8.

Jloeuueckue npasura  >mo ceoeobpasnvie OUPeKMUG-
Hble Npeonicanus, 6a3upyouuecs Ha A02UMecKUX 3aKOHAX U
n03604A10UlE NPU3HABAMb NPABUABHBIMU BbICKA3bIBAHUS, 00-
Pa306aHHbIE 8 pe3yabmame 6bl800a U3 UCMUHHBIX NOCbLIOK.

3aKoHaMM JIOTMKM BBICKAa3bIBAHUI M TpeIuMKaTOB Ha-
3bIBAIOTCSI CXeMbl NOCMPOEHUS UCTUHHBIX CAONCHBIX BbICKA-
3bi6aHuil. IHaue TOBOPSI, 3aKOHbI N02UKU BbICKA3bIBAHUIL U
npeduKkamog  3mMo makue BbipadceHlis, KOmopbiM 6ceeod
coomeemcmayem UCMUHHOE 8bICKA3bleaHlle, KakKue 0bl noo-
CMAHOBKU 3HAYEHUIl Mbl HU 0e1anl 8Mecmo NepeMeHHbIX.
DTH 3aKOHBI Ha3bIBalOTCH elle meopemamu. K HUM OTHO-
CATCS:

1. 3aKOH MCKIIIOYEHHOTO TPEThEro: p v — p (p uau He p).
2. 3akoH HempoTuBopeunBocTU —(p & — p) (HesepHo,
Ymo p u He p).

3. 3aKOHBI IBOMHOIO OTpUUAHMS: —— p — p (ecau He
He p, mo p).

4. 3akoH KoHTpamo3uuuu: (p — q) — (= ¢ — = p)
(ecau (ecau p, mo q), mo (ecau He q, mo He p)).

5. 3aKoHBI, XapaKTepU3yolle KOHbIOHKINIO: (p & q) —
(¢ & p) (ecau (p u g), mo (q u p)).

6. 3aKOHbI UMIUIMKATUBHBIX CHUJIJIOTU3MOB.

7. 3aKoHbI, XapakKTepuaylollye au3blioHKLIu0. Hampumep:
(p v g — (qv p) (ecru (p um q), mo (q uau p)).

8. 3akoHbI XapakTepuaylollue 3KBUBajeHIM0. Hampumep:
(p « 9 — (g « p) (ecwu (p moeda u moavko moeoa,
Ko02oa q), mo (q moeoa u moavko moeoa, Ko2oa p).

9. 3akoHbl e MopraHa.

3aKOH HCKIIOUEHHOIO TPEThEero He SIBISIETCS 3aKo-
HOM, MpU3HABaeMbIM BceMu Jorukamu. B Hauane XX B.
HekoTophle 13 Hux (JI. B. 4. bpaysp, I'. Beiinb, A. I'eiitiHr)
OTBEPIVIM 3aKOH MCKIIOYEHHOI'O TPEThETO KaK YHHUBEPCATb-
HbIii 3aKOH Jloruku. OHU OTKa3aJMCh Takke OT 3aKOHa
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JIBOMMHOTO OTpUIIaHUSI B KauyecTBE YHUBEPCAIBHOTO 3aKO-
Ha JIOTUKW.

TpaaulIMOHHBIN IS KJIAaCCUMYECKOW JIOTMKU 3aKOH
HETMPOTUBOPEUMBOCTU MaJlo KOTO MHTEPECYET CErofHsI, Tak
KaK M3 JJaHHOTO 3aKOHa IOJTy4yaeTcsl BEChbMa CKYIHOE KO-
JIMYECTBO HETPUBMAJIbHBIX TeopeM. MHorIa 3ToT 3aKkoH op-
MyJIMpYeTCsl Tak: JIBa TTPOTUBOpEYaluX APYT APYTY BbICKa-
3bIBaHMSI HE MOTYT ObITh OIHOBPEMEHHO MCTMHHBIMU.

Yto KacaeTcsl TpeTHUPYEMOro Koe-KeM U3 JIOTMKOB 3a-
KOHa JIBOMHOTO OTpUIIaHUSI, O HEM MOXHO cKa3aTb Clie-
JyIOllIee: €clIi OTPULATh JBaXKIbl HEKOTOPOE BbICKa3bIBa-
HHUE, TO B pe3yJbTaTe IMOJIydaeTcsl MCXOMHOE BbICKA3bIBa-
HUe, KaK OyITo HMKAaKOro oTpullaHusl U He Obuto. Tak,
roBopsa «He sBasiercss UCTMHHBIM, 4To (uiaocod Xoma
bpyr He yOuBanm BeapMy», Mbl TEM CaMbIM YTBEpPXKIaeM:
Quaocop Xoma bpym yobun eedvmy. OTcroma ToIydaeTcs
OOILIMI 3aKOH JIOTUKU: ecau (HegepHo, umo (He8epHO, YUMo
p)), mo p. im: ecmu (ne (e p)), mo p.

3aKOHOM SIBJISIETCSI MU OOpaTHOE BbIpaKEHUE: ecail p,
mo (e (He p)).

[TponsocTpupyo MoOCiAeNHUN 3aKOH CIIeIyIOIIUM
BoicKasbiBaHueM: FEcau (Illypa banraeanos umeem e npa-
60M Kapmane OblpKy), mo (Hesepno, umo (oH He (uMeem @
npasom Kapmate ovipky))). McTuHHON sIBIsIeTCS TakKke
oOpaTHasi UMILUIMKaILMs, a UMeHHo: Ecau (nesepno, umo
(Illypa banaeanos He (umeem 6 npasom Kapmaue Obip-
Ky))), mo (oH umeem 6 npagom Kapmane ObiPKY).

[Ipenynpexaaro, 4To MOACTAHOBKA B JIOTUYECKUE CXE-
MbI ((DOpPMYJIbI) KaKUX-JIMO0O0 KOHKPETHBIX 3HAUYCHUN W3
OOBIZICHHOI peun 3a4acTylo 3BYYUT IO-PYCCKM OY€Hb MC-
KYCCTBEHHO M Jaxe peXeT clIyX, HO JIOTUKOB 3TO He
Iyraet, TeM 0oJjiee YTO ¢ TaKMMHU IOJCTAaHOBKAMHU OHU
MOYTU HE MMEIOT JIeJIO.

OfHUM M3 HMHTEPECHBIX 3aKOHOB JIOTMKU SIBJISIETCS
3aKOH KOHTPanoO3UIIUHU, KOTOPbIi MOXHO BBIPa3UTh TaK:
ecau (ecau p, mo q), mo (ecau (ne q), mo (He p)).

KoHKpeTtnsupyio 3TOT 3aKOH Ha CIIEIyIoleM TTpuMepe.
Homyctum, Octan benpep obeian JloxaHKUHY, 4TO eciu
OyzmeT uMeTh BpeMsl, TO 3arulaTuT 3a KoMHaTy. Eciu bennmep

216



JIEpXUT CBOE CJIOBO, HO He IMIatuT JloxaHKuHy, TO OTCIOfa
MbI 3aKkiodaeM: y bengepa He ObLJI0O BpeMeHU HABECTUTh
JloxankuHa.

Paccyxxnast mpumMepHO TakuM 00pa3oM, MbI MpU3HAEM
HWCTUHHBIM CcJIe/ylollee YCIOBHOE BbicKasbiBaHUe: Ecau eep-
Ho, umo (ecau (y bendepa 6ydem epems), mo (bendep Hasec-
mum Jloxankuna)), mo (ecau (bendep ne nHasecmun Jloxanku-
Ha), mo smo o3nauaem, umo (y bendepa ne ObL10 @pemeHL)).

JlaHHOE TIpeIOKEHUE CONEPXKUT 00OPOThI «BEPHO, UTO»
U «3TO O3HayaeT, yTo». DOopMbI 3TUX OOOPOTOB B HallleM
cjlydyae He UTpaloT MpUHIMIUaIbHOK poiu. [loatoMy mMox-
HO CYMTaTh, YTO OOOPOT «BEPHO, UTO €CIU p, TO ¢» O3HA-
YaeT TO XK€ caMoe, 4To «eclu p, To ¢». M3 aToro ciemyer,
YTO B HAIlleM clIy4yae JIETKO MOXHO M30aBUThbCSI OT Ipo-
MOBJIKMX T'paMMaTUYECKUX KOHCTPYKUMU THUMa:

ecau (ecau (y bendepa 6ydem epems)

mo (bendep nasecmum Jloxankuna)),

mo (ecau (bendep He nasecmun Jloxankuua),
mo (y bendepa ne Obl10 8pemenu)).

OTpullaHue BCEro BBICKa3bIBaHMSI 3a4acTyl0 MOXHO
paccMaTpuBaTh Kak OTpUlIaHUE BHYTPU BbICKa3biBaHMS. Ha-
npuMep, BbIcKasbiBaHue «HeBepHo, uto beHnmep HaBecTUT
JloxanknHa» o3HayaeT To Xe, uro U «beHmep He HaBec-
TIT JloxaHKUHa».

Ha 3akoHe KOHTpamo3uuyy OCHOBAaHO TaK Ha3bIBac-
MO€ KOCBEHHOE J0Ka3aTelbCTBO, WIN reductio ad absurdum,
T. €. BMECTO TOTO, YTOOBI JOKAa3bIBaTh p — ¢, MBI MOXEM
JIoKazaTb — ¢ — — p.

DopMabHO 3aKOH KOHTPANO3UIIMY 3aITIChIBAETCS TaK:

P — 4
rOBOpH O 3aKOHaX, XapakKTCpHU3YyIOIINX KOHBIOHKIIMIO,

OyleM MMETh B BUIY, YTO KOHBIOHKIIUS HepecmaH080YHA
(kommymamueHna; nat. commutatio  nepemera), TTOCKOIbKY
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€C WICHbI MOXHO MCHATbL MCCTaMM. HpI/I 9TOM IIPpMHU-
MaeTcs ciacayromas Jorudycckasa TeopeMa:

ecau (p u q), mo (q u p).
Hanpumep:

ecau ((Pedop Huxumuu Xeopobvee  3asn0aviii monap-
xucm) u (Bosea enadaem e Kacnuiickoe mope)), mo
((Boaea enadaem ¢ Kacnuiickoe mope) u (Pedop Hu-
Kumuy Xeopobves  3aa04blil MOHAPXUCH)).

Mmest MCTMHHYIO KOHBIOHKIIMIO, Mbl MOXKEM TTPU3HATh
HWCTUHHBIM JI000# u3 ee wieHoB. Hanpumep:

ecau (p u q), mo p;
ecau (p u q), mo q.

IIpumem TakkKe Teopemy, COITacCHO KOTOPOM, MpU3HA-
Basl ICTUHHBIMU JIBa BbICKa3bIBaHUsI, Mbl TIPU3HAEM MHC-
TUHHOW MX KOHBIOHKIIMIO, & UMEHHO:

Ecau p, mo (ecau q, mo (p u q)).

Mmrimukanyst urpaeT BaXKHYIO pojib B HallUX YMO-
3akmoueHusX. Kak yxxe paHee oTMeyanoch, OOJIBIIIMHCTBO
Hay4yHbIX 3aKOHOB MMEIOT BUJ UMILIMKALUI. XapaKTepHO
M TO, YTO MHOTHE MPUHMMAaeMbIe pellIeHMs], BKIIOYasl, YBbI,
1 0E30TBETCTBEHHbBIE, BbIPaXKaloTCs B BUAEC UMILIMKAIIUM.

MmMnnukanym MoryT OBbITh KaK ITOCBUIKAMU YMO-
3aKIIIOYEHMH, TaK U 3aKkmoyeHusiMu. [loatomy B Jormuec-
KUX pacCyXICHUSIX MpUaIaeTcsl O0JbllIoe 3HAUEHUE TaKUM
TeopeMaM JIOTUKH, KOTOpbIE TTO3BOJISTIOT M3 IBYX MOCHUIOK,
SIBJISTIOIIMXCS. UMIUIMKAIUSIMU, JeJ1aTh HEKOTOPhIE BBIBOJIBI,
TaKKe sBsolmecs: uMruikanusiMu. [lomoOHbIe Teope-
Mbl Ha3bIBAIOTCS UMHAUKAMUBHbIMU CUALOSUBMAMI.

[IpusHaBasi B KauyecTBe ABYX IOCBLJIOK JBa WMILIM-
KATUBHBIX BBICKAa3bIBaHUSI C OJHUM U TeM XK€ YCIOBM-
€M MCTUHHOCTH, Mbl B KauecTBE 3aKJIIOUCHUs ToJydyaeM
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NMITJINKaALNIO (I/IMHJII/IKaTI/IBHOC BbICKa3bIBaHI/IC) Cc TEM
XK€ CcaMbIM YCJIOBHUEM UCTUHHOCTHU, U, KPOMC TOI'O, KOH-
CEKBEHT JJaHHOW MMIIJIMKALAN 6y,HCT ITPpCACTaBJIATD coboit
KOHBIOHKIIMIO KOHCEKBEHTOB OOEHX ITOCHIIOK. CooTBeT-
CTBCHHO, B Ka4€CTBC TCOPCMbI JIOTUKM HaMM ITPU3HACTCA
CJICOAYIOIICC BBIPAXKCHUC!:

ecau ((ecau p, mo q) u (ecau p, mo r)),
mo (ecau p, mo (q u r)).

N

p q
P r
p

N

(g &)

Eiie ogHoil BaxkHOM TeopeMoii JTOTMKU 3TOU TPyMIIbl
TEOpPEM SIBJISIETCS TaKO€ BbIpaXKEHUE:

ecau ((ecau p, mo q) u (ecau r, mo s)),
mo (ecau (p u r), mo (q u s)).

N

P — 49
r—s

&n — (g &5

Baxkneiteir n3 TCOPEM JIsAI UMITTIMKATUBHBIX CHUJIJIO-
TU3MOB SBJIICTCA CICAYIOIIasi TCopEMa.

ecau ((ecau p, mo q) u (ecau q, mo r)),
mo (ecau (p, mo r)).

Nmn:

A TGRS
L 1l
N R

~
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OTOT 3aKOH BBIPaXKaeT CBOMCTBO TPAaH3UTUBHOCTHU YCJIOB-
HOT'O BBICKA3bIBaHUSI.

B matematuke mpanzumuenocms (J1aT. transitus — ne-
pexod)  3TO CBOICTBO BEJIMYMH, COCTOSIIEE B TOM, UTO
€CJIM TIepBasi BeJIMUMHA CpaBHMMa CO BTOPOIii, a BTopas
C TpeTheil, TO TepBasi cpaBHMMa ¢ TpeTbeil. Hampumep:
ecim a =bub=c 10 0 =c

Henb3st He ckazaTh ellle 00 OIHOI BaxKHOI JIOTUYEC-
KOl TeopeMe, CBSI3aHHOM ¢ MMILIMKATHBHBIMU CHUJIJIOTU3-
MaMH, a UMEHHO:

ecau ((ecau p, mo q) u (ecau r, mo q)),
mo (ecau (p uau r), mo q).

Nmu:

S
QI

N
N
\4

r)—>q'

»

JlorMKy TOBOPSIT, UTO JUIBIOHKIIMS SIBJISIETCS KOMMYma-
mueroll (nepecmarogouroil). Harpumep, ecim KTo-To yTBep-
xpaaet, uyto «[laHukoBcKMil  oTneTbiit rycekpan win Ila-
HUKOBCKHUI TepreTh He MOXET TYCMHOTo Msica», TO B paB-
HOW Mepe crpaBelMBO yTBepxkaeHue: «IlaHukoBckuii Tep-
MeTh He MOXET rycuHoro msica uiau IlaHuMKoBCKuMit
OTHEThIN Tycekpad». B maHHOM ciydyae MBI MepexoauM
OT OJHOI0 BbICKAa3bIBaHWs K JPYroMy Ha OCHOBaHMUU
TEOPEMBI:

ecau (p uau q), mo (q uau p).

Wnu:
@»v g9 — (qgv p.

LlenHoli Teopemoii, XxapaKTepU3yIOLIel TU3bIOHKIINIO,
SIBJISIETCSI CJIEAYIOIAsi Teopema:

ecau (p uau q), mo (ecau He p, mo q).
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Nnu:
@vegg—>=p—9.

Kak v nuU3blOHKIMS, SKBUBAJCHIMS SIBISIETCS KOM-
mymamuenoil. Hanpumep:

ecau (p moeda u moavko moeda, koeda q), mo (q moeoa
U moavko moeda, Koeda p).

Nnu:
@< 9 — (@ < p.

I'maBHBIMUI TCOpEMaMH, XapaKTCpUu3yrOomruMn 3KBHUBa-
JICHIIUIO, ABJBIIOTCSI CACAYIOIINE TCOPEMBI:

ecau (p moeda u moavko moeda, Koeoa q),
mo (ecau p, mo q).

Nmu:
P o9 - @< 9;

ecau (p moeda u moavko moeda, Koeoa q),
mo (ecau q, mo p).

Nnu:
@< 9 = (g — p.

B cBs3u ¢ TeopemMaMu 5KBUBAJICHIIMU KEJIaTCIbHO OT-
METUTb, YTO B MaTeMaTUKe U B MaTeMaTUYECKON JIOTMKe
YacTo MPUXOJUTCS UMETh AEAO C OTHOLUCHUSIMM, BbIpa-
XKaIIUMMHU TO WIM MHOE CXOJACTBO MEXAY paccMaTpuBa-
eMBIMU OOBeKTaMU. B MaTeMaTnKe TaKOBBIMHU OOBEKTa-
MU SIBJISIIOTCSI, HaIllpUMeEp, ITOJOOHbBIE T€OMETPUYECKUE
¢uUrypnl, a B JIOTUKE  SKBUBAJICHTHbIC BBICKA3bIBaHMSI.
DT OTHOIIECHUS IIOHOOUST HAa3BIBAIOTCS OMHOULEHUAMU
akeusarenmuocmu. VIX Helb3s CMeEIMBATh ¢ OTHOIIICHUEM
SKBUBAJICHIINNA B JIOTUKE.

OTHOLLIEHUSIM 3KBUBAJICHTHOCTU IIPUCYILIU CIICAYIOLLIIE
CBOIiCTBa:
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1. CBoiicTBO ped)IeKCHBHOCTH: Kaxcovlii npedmem 3K-
eusaneHmern camomy cebe (x = Xx).

2. CBOIICTBO CHMMETPHYHOCTH: eCal X IKGUBANCHMEH Y,
mo y akeusarenmen x ((x = y) — (y = x)).

3. CBOIICTBO TPAH3UTHBHOCTH: €Cill X SKGUBANCHMEH Y,
a y axeusarenmern 7, mo x skeusarenmer 7 (((x = y)
& (y=12) - (x=2)

VYkazaHHOE OTHOIIIEHNE SKBUBAJICHTHOCTH MOXET OBITh

BbIpaxkeHO (popMysaMu JIOTUKUA MpeaukKatoB. s 3Toro
Halo 3amucaTh B BUIE aKCHMOM pedIeKCUBHOCTb, CHUM-
METPUYHOCTb U TPaH3UTHUBHOCTb. S 2TOro AenaTh 31ecCh

HC

6y,£[y, yTOOBI HE OTATOLIATH ITaMSITh YMTATEIs HCHYX-

HbIMM TToipoOHOCTSIMU. Eciii ynTaTe b 3axoueT, OoH CMO-
JKET CaMOCTOSITEJIbHO pa300paTbcsi B 3TOM BoIpoce. DTo
He TaK YX U cloxHo. f Xe mnpeiaraio emy JUisi HeoOsI-
3aTeJIbHOIO 3HAKOMCTBAa TOTOBBIE PE3YyJIbTaThl, XapaKTe-
pusyonme pedaeKCUBHOCTb, CUMMETPUUYHOCTh M TpaH-
3UTMBHOCTb 9KBUBAJICHIINU, & UMEHHO:

1. PednekcuBHOCTD:

p < p;
(p & p) < p;
P» v q9 < p
P & (p v @) < p
v (p & q) < p
2. CMMMeTpHYHOCTb:
@ & q9 < (g & p),
v g9 < (qvVv p;
P& @v < (p&qgv (&),
v @& (py g & (pv2).

3. TpaH3UTHBHOCTb:
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AX. BYAb

BI/II[HO@ MCCTO B TIpyHIIC JIOTMYCCKHUX 3aKOHOB (TGO—
pCM) 3aHUMalOT 3aKOHbI 1€ MopraHa. K HUM oTHOCSTCS:

(He (p aubo q)) moeda u moavko moeda,
koeda ((He p) u (He q)).

Hm: - (pv g & (= p & = 9.

(He (p u q)) moedoa u moavko moeoa, koeoa ((He p)
um (e q)).

Hm: - (pv g & (=p v = 9.
B TeopeTriKo-MHOXECTBEHHOM TIJIaHE 3TO BBINVISIIUT Tak:

Oractec ne Mopran (Morgan, 27 uions 1806, Many-
pa, Muomus 18 mapra, 1871, JloHooH, AHIIMSI)  IHOT-
JIAHJACKUI MaTeMaTUK W JIOTUK, CHACJABLIMKA OOJbIION
BKJIaJl B JIOTMYECKYI0 HayKy (cdopMyaupoBal 3aKOHbBI
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MaTeMaTU4eCKOM JIOTMKU, Ha3BaHHbIE €ro MMEHEM, a TaK-
K€ 3aJI0XKMJT OCHOBBI JIOTMKM OTHOILIeHUI). Yuuiicst B Kem-
opumke (Trinity College). B 1828 r. ctan mpodeccopom
matemMaTuku B JloHmoHckoMm yHuBepcutere (University
College in London), raoe, 3a MCKIIOUEHUEM IISITUIICTHETO
nepuona (1831 1836), mpenogaBan mo 1866 r. B 1866 .
MPUHST ydacTue B cosfgaHuu JloHmoHckoro MartemaTu-
yeckoro O6miectBa (London Mathematical Society) 1 cran
€ro TEepBbIM MPE3UTCHTOM.

Bce ykazaHHbIE BbIllIe 3aKOHBI C YCIIEXOM padoTaloT
B JIOTMKE BbICKa3bIBaHUI W mpeaukaToB. [losTomy mycTb
yuTaTe/Ib HE CMYIIIA€TCSl TEM, YTO CUMBOJIMYECKasl 3alliCh
9TUX 3aKOHOB JaHa Ha SI3bIKE JIOTMKM BbICKa3bIBAaHUIA.

M3 o0011e3HaYMMbIX MMIUIMKALIMA W 3KBUBAJCHLUMN
JIOTUKM BBICKa3bIBAaHUI M MPEAMKATOB MOXHO MOJYYUTH
MpaBwia ymMo3akimodyeHus. Hanpumep, U3 3akoHa JIOTUKA
npenukatoB Vx F (x) — F (y) moaydaeTcst clemyloliee
MpaBUJIO YMO3aKIIOUCHUS:

vx F (x) .
F (y)

N
vx F(x) FF ).

N3 F (y) — dx F (x) monyyaercs Takoe MPaBUIIO YMO-
3aKITIOUCHMST:
F ()

Ix F (x)
Nmn:
F () F3x F (x).

CornacHO 3TOMy MpPaBUITY, «€CIM OIpeIe/ICHHBI MHIN-
B, 0o0JlagaeT KaKNM-JIM00 CBOMCTBOM, TO MOXKHO 3aKJIIO-
YUTh, YTO UMEETCS MO KpalHel Mepe OnuH MHAMBUI, 00-
Jagaolidl 3TUM CBOICTBOM.
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B ommune ot lormyeckux 3aKOHOB, KOTOpPbIE TPEOYIOT,
YTOOBbI 3aKJIIOYEHUE ObUIO BCErJa MCTUHHBIM, JIOTUYECKHE
MpaBujia MEHee XKECTKU, XOTSl M JTUPEKTUBHBI B KAKOM-TO
cMmbiciie. Jlornyeckue mpaBuiia MPEAOCTABISIIOT HaM BO3-
MOXHOCTb MpU3HABaTh UCTUHHBIMI HOBbIE BbICKa3bIBaHMSI
B 3aBMCHMMOCTH OT TOTrO, KaKoil BHJ MMEIOT BbICKa3bIBa-
HMSI-TIOCBUTKU, YK€ TIPU3HAHHbIE UCTUHHBIMU.

OIHKMM U3 OCHOBHBIX MPABUJI YMO3AKIIOUSHUSI SIBJISIET-
cs yXe 3HAKOMOE HaM IIpaBWJIO npasuao omoeneHuis
(modus ponens), ToBopsilliee O TOM, UYTO YMO3aKIIOUeHUE
MPaBUJILHO, €CJIM U3 ABYX MCTUHHBIX MOCHIJIOK MbI TTOJTyYa-
€M MCTMHHOE 3aKioueHue. bojee ctporo 3To mpaBuiio 3By-
YUT TaK: ecau UCHUHHA HeKOMOPas UMNAUKAUUSA U UCHUHHO
ee ycaosue, mo 00ANCHO OblmMb UCMUHHBIM U ee 3aKAIHeHle.
Paccmotpum cnemyronmii mpumep:

Ilocwuika 1. Ecau Kopeiiko  eop,
Mo e20 MUAAUOHbI BOPOBAHHbLE.
Ioceuika 2. Kopeiiko  eop.

Brison. Muaauonvt Kopeiiko  eoposannvie.
MNnu: p — q
V4
q

JlaHHOE TIpaBUJIO SIBJSIETCSI CXEMOM IPaBUJILHOTO
YMO3aKJTIOYEHUSI B TOM CMBICJIE, UTO, TOACTABISIS B 3Ty
CXeMy BMECTO OYKB p U ¢ KOHKPETHbIC BBbICKa3bIBaHUS,
MBI TIOJyYUM B pe3yjibTaTe MpaBUIbHOE 3aKIIOUYEHHE, T. €.
MPaBUJIBHOCTb HAIIIETO YMO3aKJIIOUEHUSI C JIOTMYECKOM
TOYKU 3PEHUsI COCTOMT B TOM, YTO MbI NPUHUMaeM BO
BHUMaHME TOJBKO BUJ YYAaCTBYIOLIMX B HEM ITOCBLIOK,
OTBJIEKAsICh OT UX CONEPXKaHMSI.

BosBpaliasce K Bornpocy 00 00lLe3HAYUMOCTU SKBU-
BaJICHLIU, CIeqyeT OTMETUTb, YTO SKBUBAJICHIIUS JIOTUKU
MPEeIUKATOB, KaK 1 B JIOTMKE BbICKa3bIBaHUI, TOJBKO TOTIa
Oyzner oOIIe3HaUMMOM, KOrjla 3HaueHUsI MCTUHHOCTU e
000MX WICHOB MPH OIMHAKOBBIX 3HAUCHUSIX HUX Iepe-
MEHHBIX COBMNAAAIOT, a UMEHHO:
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Vx F(x) < = 3x F(x);
Vx HX) - 3x F (x)
e
Ix F (x) vx F (x)

Nonu:
(Vx F(x) F3Ix F(x)) & (3x F (x) F Vx F ().

HeobOxomnMo MMeTh B BUIy, YTO B JIOTMKE MpeauKa-
TOB HE CYIIECTBYET TaKOTO MPOCTOTo criocoba paspelie-
HUSI YMO3aKJIIOYCHUH, KaK TaOJIUIIbI UCTUHHOCTU B JIO-
rMKe BbICKa3bIBaHUIA. Boiee Toro, BooOIle He CyIIeCTBYET
crocoba, KOTOpbliA MOXHO ObLIO ObI CMEJIO MCIIOJIb30BaTh
JUTSI pa3pellieHMs] JIIOOBIX BBIPAXKEHUM JIOTUKUA TTPSIUKATOB.
OOBIUHO pa3peliacMoe BBIPaXKEHUE IIBITAIOTCS CBECTU K
BBIPAXKECHMIO JIOTUKN BBICKA3bIBAHMIA.

OpHa U3 MHTEPECHBIX MPOOJIEM JIOTUKU TIPEIUKATOB
mpoOJjieMa aKCMOMaTHU3alli, KOTopasl yIIUpaeTcsl B Mpo-
01emy paspelmMocTu. JaHHasl poGiaeMa 3aKiitoJaeTcs B
HaXOXIIEHUM CIoco0a, ¢ MOMOIIBI0 KOTOPOro KOHEYHBIM
YHUCJIOM IIIaTOB MOXHO PEIIUTb, SIBISICTCS JIM JIOTUYEC-
KO€ BBIpaKEHHE OOIIE3HAYMMBbIM, BBITOJTHUMBIM WU TIPO-
TUBOpeunBbIM. OIWH M3 BUAOB pa3pellalolleii mpolie-
Iypbl B JIOTMKE BBICKA3bIBAHUM  3TO TaOIMIILI (MaTpH-
1IbI) UCTUHHOCTU. YTO KacaeTcsl JIOTUKM TPEIUKaToB, TO,
KaK yXe ObLIO cKa3aHO, pa3pellalolleil MpoLeayphl s
BCcell 00JIaCTU JIOTUKM IIPEIUKATOB, YBBI, HE CYIICCTBYET.

Ecmu mna xakoii-to oONacTH JOTUYECKHX ITOCTPOE-
HUII He CYIIECTBYET pa3pellalolieil IpoLeaypbl, TO OObIU-
HO TIBITAIOTCS PEIINTb, SBJSIOTCS JIM JaHHBIE BhIpaXke-
HUA o01e3HaunMbIMU. [Ipy 5TOM yunThIBaeTCSI, UTO KaxK-
JIoe BBIpAXXKEHUE, MOJYYCHHOE M3 OOILEe3HAYNMOIO BhIpa-
XKeHusl, caMo oOue3Hayumo. Takum oOpa3oM, eciu U3
O0IIIe3HAYNMBIX BBIpAXKCHUI YHaeTcsl TONYyYUTh pas3pe-
1IaeMO€ BBIpaXXeHUE ITOCPEACTBOM COOTBETCTBYIOLIMX
mpeoOpa3oBaHUl, ClIeaysl MpaBUIaM BBIBOIA, TO C ITOJI-
HBIM TIPaBOM CYUTAETCS, YTO HAaWJeHO MHIWBUIYaJIbHOE
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JIOKa3aTeJIbCTBO [UISl JTaHHOTO BbipaxkeHusi. OmHako Ha
MPaKTUKe HAWTU WHAMBUIYAIbHOE JOKA3aTeJIbCTBO JUIST Ka-
KOTro-J1M00 BBIPaXKEHUST YacTO ObIBAE€T OUEHb M OYEHb TPYI-
Ho. Jlesio B TOM, 4YTO B ciiydyae MHIMBUIYaJbHOIO JIOKa3a-
TeJILCTBA MHOT'O€ 3aBMCHUT OT YeJoBeueckoro ¢akropa, T. €.
OT TIpo(hecCUOHATLHOTO OIMbITa, MHTYMIIMU U, €CTECTBEHHO,
OT COOMIOAEHUSI HEKOTOPBIX OOLIMX YKa3aHUIA.

Pa3zo0paBuice HEMHOTro B 00J1aCTU NPEAUKATOB, IMO-
MpoOyeM ¢ TOMOIIbI0 €e MHCTpyMEHTapusi HabOpocaTb
9CKM3HO TEOPHUIO YIbIPEil.

Eciu kTo-TO Koe-rme y Hac Topoili cOMHeBaeTcsl B
JIyxe KueBckoro ¢uiaocoda XoMbl bpyra B cyliecTBoBa-
HUU yIbIpell M A0cCaXJIaeT CBOMMU HYIHBIMU BOIpOCaMU
OKpYXaIoIIIMM, MTOCOBETYeEM €My CHayajla IMorpy3uTb MHO-
JKECTBO YIbIpeil B 00JIOTO BCSIYECKOW YEpPTOBILMHBI, TOY-
Hee, B HEKOTOPYIO COBOKYITHOCTb (MHOXECTBO) JbSIBOJIb-
LLIMHBI, OTHOCUTEJILHO KOTOPOI Halll CKENTUK YBEPEH, YTO
OHa, BTa camasl COBOKYITHOCTb, HelycTa. Takoe BMoJHE
BO3MOXHO, MO0 Jaxke caMblii OTIIETbIN CKENTUK HE JIIOOUT,
KOrja 4yepHasl Kolllka TepeberaeT emy IOpory.

JIJ1s1 MOoCTpoeHM ST 3JIETaHTHOM TEOpUU YIIbIpeil HaM Io-
HaJo0sITCSl HEKOTOpbIe TOHSATHSI U3 00JacTh MCUUCICHUS
MpeANKaToB ¢ paBeHCTBOM. [laxe eciu TpeanoaraeMast
Teopusl He OyIeT IMOCTpOoeHa, 3TU TOHSTHSI Ham Bceraa
TPUTOJISITCSI.

Caenylye JIOAM TOBOPSIT, YTO YITbIPY BHEITHE HUYEM
He oTIMyaroTcs oT moaeii. O0o3HayuM yIbIpsi OyKBoOI y, a
yenoBeKa (Hekoero muctepa Mkc)  Oyksoit x. MIx BHel-
Hee CXOICTBO OymeM obOo3HayaTh OykBoil P (nodobue).

Eciu x = y, To, BOCNOJBb30BaBIINCH OTHOMECTHBIM
npeaukaToM P, 3To paBEeHCTBO MOXHO ONpPEACIUTh TakK:
(x = y) = {mna Bcsikoro P umeer mecto P (x) <> P (y)}.
ITocnennee osHawaer, 4yTo BhIpaxXeHust P (x) u P ()
SIBJISTIOTCST (DOPMOIA OTHOTO M TOTO K€ BBICKAa3bIBaHUSI
OTHOCHUTEILHO HEKOTOpOro MHoOXecTBa M, cocTosIiero
U3 JIIOIEH W YIIBIPEW.

Eciu xe Mbl gomycTum, 4To X M y  paslidyHbIC
aJIeMeHTbl U3 M, To, clieqoBaTeNIbHO, ITOKHBI ObITh Ka-
KH1e-TO TPEeAMKAThl, KOTOpbIe UX OTIMYAIOT, T. €. TIPEeAUKAThI
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JIOJDKHBI OBITh Takue, yTo P (x) uctuHHO, Korma P (y)
JIOXKHO, 1 HaobopoT. Kopoue, P (x) «<» P (y) Oymer uMeThb
MECTO He Iipu JitoooM P.

Korga-Tto JIelioHML U3pSIAHO TTOKOpIEea Hald ImpoodJe-
MOI TOXIIECTBa, YACTHBIM CJIydaeM KOTOpOH SIBJISIETCS] Ma-
TEMaTUYECKOEe PaBEHCTBO, U TMpHILET K TaKoMy J000-
nbITHOMY BbIBony: «IlomaraTh nBe BelllM HepazaMUMMbI-
MM O3HayaeT IMoJjlaraTb OJHY W Ty K€ Belllb MO JIBYMSI
umeHamu». Hanpumep, momnpoOyiiTe moragaTbesl, 0 KOM
UIET peub, KOrJa TOBOPST «IobemuTedb npu MeHe» u
«1mobexaeHHbI Tpu Batepnoo». 3HaToK mMcTOopumM cpasy
CKaXeT, uyTo peub uneT o Hamoneone. Eiie oquH Borpoc:
YTO MMEETCS B BUAY, KOIJa TOBOPSIT «yTPEHHSST 3BE3[a»
1 «BeuyepHssl 3Be3na»? HeckolbKo BEeKOB Ha3aJ Ha 3TOT
BOIIPOC TPYAHO OBLIO OTBETUTh. CeromHsl KaxKablid 11IKOJIb-
HUK 3HAaeT, YTO peuyb MJAET O IiaHeTe BeHepa.

Takum oOpa3zoM, eciu Hellb3sl yKa3aTh HUKaKOTO CBOM-
ctBa F, O OTHOLIEHUIO K KOTOPOMY X U ) Pa3IW4HbI, TO
X U y TOXIECTBEeHHbI. byneM mMeTb B BUAY, YTO JaHHOE
omnpe/eieHre TPUMEHUMO TOJBKO B JIOTMKE MPEIuKaTOB
BTOPOI CTYIICHU.

Tenepb BepHeMcsl K HalllUM OapaHaM, BepHee, K YITbI-
psiM. 2KM3HEHHBIN KOHTEKCT, MJIM TPOCTO KOHTEKCT, B KO-
TOpoM (bUTYPUPYIOT BHEIIIHE HEPa3IMIMMbIC JTIOIU U YITbI-
pH, BCJENCTBUE YEro JIOTUKUA CYMTAIOT 3aKOHHOM 3aMeHy
X Ha y, HA30BEM SKCTEHCHMOHAJIbHBIM, a KOHTEKCT, TJIe Ta-
Kasl 3aMeHa He3aKOHHa, Ha30BeM MHTEHCHMOHAJIbHBIM. B
CBSI3U C OTHM PacCMOTPUM CJIEAYIOIIEE pacCyXKIeHHe.

Ilycte n  uncno mnaHeT ColHEYHON CUCTEMbI. Xoma
bpyr He 3Ham, uyro © > 8, TaK KakK AeBsTasl IUIaHeTa ObLia
OoTKpbITa TosbKO B 1930 1. 3HaunT, XoMa He 3Haj, yTo 9 > 8.
Yenyxa Kakasi-To mojyJaercsl, He TakK Ju?

Ha, momyyaercsl 4yeryxa, HO TOJbKO B TOM Cllydae, eCiu
HE YJUTbIBaTh, YTO UCTUHHOCTHOE 3HaueHue pasbl «Xoma
He 3HaJ, 4To > 8» (YepTouka B JaHHON hpa3e o3HAYaeT
MPOMYCK BBIPAKEHHSI) 3aBUCUT HE OT OYKBaJIBbHOIO €€ IO0-
HUMaHUsI, a OT MOAPA3yMEBAEMOTO CMbIC]Ia COOTBETCTBYIO-
IMX BbIpakeHuid. Benb peyb maeT He mpocTo o YKciax, a o
yucie miaHer ComHeuHolt cucteMbl. [loaTomy 3ameHa n
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Ha 9 Ha OCHOBaHUM paBeHCTBa # = 9 Bo (ppaze «XoMa He
3HJ, YTO n > 8» SBISETCSl B 3TOM MHTEHCHOHAJIbHOM
KOHTEKCTe He3akoHHOM. OTclofa ciieyeT, UTo B MHTEHCHO-
HaJIbHbIX KOHTEKCTaX 3aMeHa paBHOTO paBHBIM HE Bceria
JaeT oxXuaaeMblil 3(peKT, T. €. B MOJOOHBIX KOHTEKCTax
TpeOyeTcsl MpUHMMaTh BO BHMMaHME HE TOJbKO MCTHH-
HOCTHOE 3HauyeHME BbICKa3bIBaHMS, HO €llle YTO-TO TaKoe,
YTO HE YYUTHIBAETCSI B 9KCTEHCMOHAJIBHOM KOHTEKCTE.
Hamuune HeaKcTeHCHMOHATBHBIX KOHTEKCTOB MOMYEPKH-
BaeT pasHUILy MEXIy PaBEHCTBOM U OTHOIIIEHMEM SKBHUBA-
JICHTHOCTH (3KBUBaJIEHLIMM). [les10 B TOM, YTO ec/ii MbI MO-
MbITAEMCSI YUeCTb HEYYTEHHOE, TO HaM TPUACTCS U3PSIAHO
TOBO3UTHCS € 3JIEMEHTAMU SKCTEHCHOHAIBHOTO MHOXECTBa
M. B pesyiabTate Mbl IIOJIy4uMM HOBOe MHOXecTBo M. B
HOBOM MHOXECTBE Mbl YK€ OydeM HUMEeTb JeJl0 HE C
paBeHCTBOM, KakK B ciyyae ¢ M, a ¢ OTHOILIEHUEM
SKBMBaJIEHTHOCTU. Hampumep, ecim cTpouTb MHOXKECTBO
M xax MHoxecTBO TulaHeT CoJTHEUHOI CUCTEMBbI, U3BECT-
Hoe XoMe, a He KaK YHMBEPCYM BEIIECTBEHHBIX UHCEIl,
To n = 9 He OymeT UCTMHHBIM, TaK KaK # U 9  3TO
pa3IMyHbIe MBICIMMBbIE TIpeAMeThbl. Takue MompaBKu M
JIOTIOJTHEHMST BOCCTaHABIMBAIOT TMOILIATHYBIIUICS CTaTyC
9KCTEHCMOHAJILHOCTH, HO OMHOBPEMEHHO HaMEKaloT Ha
TO, YTO JIOTUKA TMPEeIUKaTOB C paBEHCTBOM JOJKHA ObITh
CYILIECTBEHHO paclIMpeHa M oOoraleHa 3a CYeT Mccie-
JIOBaHUSI HEIKCTEHCHOHAIBHBIX KOHTEKCTOB, O YeM peyb
MOMAET B cleaylolieM paszeiie. 31ech Xe MHE IMPHUXO-
JIUTCSI € Tevyajiblo B TOJIOCe KOHCTaTUPOBaTh: 2JIETaHT-
HOI TeopuM ymbIpeil Moka He Tojydaercsi, 10O YIbIpH,
MPEeBPATUBIINCH B BEPOSITHOCTHBIX JPAaKOHOB, CTpEsIOin
yMUYaJIiCh B HOBBII pa3nen. B moroHwoo 3a Humu!

YITPAXKHEHUA

1. Yem oTimuaeTcsl JOTMKa IIPEIUMKATOB OT JIOTUKH
BBICKa3bIBaHU1?

2. KakoBbl OCHOBHBIE COCTaBIISIIOIINE 3JIEMEHTApHOI
JIOTUKU?
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3. Ilouemy coBpeMeHHbIE JIOTUKHA HE JIIOOSIT TepMUH
«cyxneHue»? YTo moHMMaeTcsl o MpeauKaToM B CUM-
BOJIMYECKOI JIoruke?

4. Jlna yero ucnonb3yercst D-omepaTtop (orepaTtop mec-
Kpunuumn)?

6. Kakumu NOKHBI ObITh JIOTMYECKUE KOHCTPYKIIMU
C KBAaHTOPOM CYIIIECTBOBaHUSI?

7. YTo nmenaioT KBaHTOPhI C MEPEMEHHBIMMU ?

8. KakuMm oOlmmMM 3akoHaM TOAYMHSIIOTCS JIOTMKa
BbICKa3bIBAHUI M JIOTMKA MPEeIuKaToB?

9. Vkaxurte, KaKUMU KBaHTOpaMM U KaKue BXOXJe-
HUSI TIEPEMEHHBIX CBSI3aHbI:

Vx dy (Fx, y) & ¥x P (x, 7)) —» R (v));
Vx 3y (F (x, y) & Vy P (y, x)) = R (x);
Ix Yy ((F (x, ) v Vx P (y, X, 2));

3x Vy (F (x, ) 3 Vx P (), x, 2)).

10. HCpCBC)II/ITC YKa3aHHBIC HM2KE BbBIPAXKCHUC Ha S3bIK
JIOTMYCCKUNX CHMMBOJIOB.

Joboii padukan seasemcs CMOPOHHUKOM 00ULecmaeeH-
HO20 npoepecca.

Hnvie koncepsamopsl Hedoarobausarom 6cex cmopoHHU-
K08 00uecmeeHH020 npozpecca.

3Hauum, uHble KOHCEpB8amopvl HeooA0AUBaAOm 6cCex

PaouKanoa.
(C. Kaunu)
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I'JIABA 5
HEBEPOATHBIE ITYTEIMECTBUA
1O BO3MOXHbBIM MHNPAM

O asearouguxcs UPMYANbHbIX OPAKOHAX U A02UMECKOM 3d-
KOHe ucKkarwueHHo2o mpemveeo. JI. D. 4. bpaysp 6pocaem
61308 JI. Tuavbepmy.  Pazeumue udeii mamemamuuecko-
20 KOHCMPYKMUBU3MA. Koncmpykmusucmcekas aoeuxa.
Heuemkoe 6 uemkom. IIpoodoaxcenue caedyem, uau
ewe pa3 o pacckaske namepa bpayna.  Heuemkas noeu-
Ka  He npuuyda, a Noae3Hulll UHCIMPYMEHM NO3HAHUA.
Ilpobaemvr u pazdenvt modanvHoll noeuku.  Jloosue Bum-
2eHUWMEIIH Ul e20 6KAa0 8 paszsumiie N02UKO0-PuUI0copCKoll
nayku XX eexa. U3 ucmopuu mepmuHa «cemaHmuxa».
Tomno6 @pece  npogheccop mamemamuku.  IenuanvHbiil
Jletibnuy u e2o 6033peHUss HA N02UK). Jloeuueckas ce-
Maumuka: eé npooaemvl U NOHAMUA. Ynpaxcnenus.

A cormaceH ¢ noiabckuM nucateeM-paHtactom Cra-
HHCIaBOM JleMoM, 4To ApaKOHOB HE CYIIECTBYeT. DTa TIpH-
MUTHBHAsI KOHCTPYKILIMST MOXET YIOBJIECTBOPUTD JIUIIIL YM
IIpocTaKa, HO OTHIONb He yuyeHoro. Bcsikuii yBaxkarolmii
cebsl yYeHbI MYXK MPEANOYUTaeT HE UMETh JIEJI0 C TeM,
YTO CYIIECTBYET, 0O OaHAJIBLHOCTh OBITHS YCTaHOBJICHA
CIIMIIIKOM JAaBHO M HE 3acly;KMBaceT Oojiee HU €IUHOTO
clloBeuka. A Kak K€ OBbITb C JpaKoHamMM?

Bompoc He Tak mpocT, KaKk MOXeT IoKa3aThbcs. ba-
HaJbHBIM OBIBa€T HE TOJBKO CYIICCTBOBaHME, HO U He-
cylectBoBaHue. [IpMMUTBHOE HeCyIlIeCTBOBAaHME HUKO-
ro He BonHyeT. OQHAKO BEIMKUE OTKPHITUS ITOPOU TasiT-
cs B caMoM oueBuAHOM. I[loaTBepXImeHneM TOMY CIYXKUT
TeHUII OmHOro Ipodeccopa, aTaKOBAaBIIETO IPOOIEMY
JIPAaKOHOB METOJAMHU TOYHBIX HayK, B pe3yibTaTe 4Yero
OBUIO YCTAaHOBJICHO, YTO MMEETCSI TPU THUIIA IPaKOHOB:
HyJIeBble, MHUMBIC U OTpHULATeIbHBIEe. Bece oHU cylecTBy-
IOT CO 3HAKOM MUHYC, HO KaXIbIii HE CYIIECTBYET Ha
CBOI1 0cOOBII MaHep. Tak, MHUMBIC U HyJIEBbIE APaKOHBI
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HE CYILIECTBYIOT 3HAYUTEIbHO MEHEe MHTEPECHBIM CITO-
coboM, YeM OoTpullaTebHBbIE.

OrpoMHoOI1 3acityroii 3HAaMEHUTBIX KuOeppoboToB Tpyp-
g u Kiamnayiust Ob110 co3naHue BEpOSITHOCTHOM JIpaKo-
HOJIOTMM, W3 KOTOPOHM C >KeJe3HOU HeoOXOAMMOCTBIO
BBITEKAJIO, YTO C TOYKM 3PEHUS TePMOAMHAMUKHU TPaKOH
HEBO3MOXEH JIMIIb B CTATUCTUYECKOM CMbICIE, MOI0OHO
JIOMOBOMY, 3Jib(dy, THoMy win BeabMe. M3 ¢opmynbl mos-
HOI JpaKOHBbEH HEBEPOSITHOCTU CJIEAO0BAJO, UYTO CaAMOIIPO-
HU3BOJIbHOE TOSIBJIEHWE IpakKoHa OXHUIAeMO B CpeIHEM
OIHUH pa3 B MHTEpBaJe OKOJIO OECKOHEYHOCTU JIET.

Tpypsab pelnsi 6pocUTh BBI3OB YMCTBIM TEOpPETUKAM
U B3SUICS 32 3KCIEPUMEHTATbHYIO MPOBEpKy 3amauu. Ilo-
CKOJIBKY peub 1IJIa O HEBEPOSITHBIX SIBICHUSIX, OH M300-
pel YCUJIUTETb BEPOSITHOCTU M HMCHBITAJl €ro cHayajua y
ce0s1 1oMa, B morpebe, a 3aTeM Ha CIelIMaJbHOM aKaje-
muyeckoM [dpakoHoponHom I[lonurone.

[lepBbie sKCIEepUMEHTbI MPUBEIU K TSDKEION KOHTY-
3UM  BUPTYaJbHBI JOpakKoH JISITHYJ KOHCTpykTopa. K
cyacthlo, Kianayimii, moMoraBimii HaJlaKuBaTh YCTAHOBKY,
ycnes TMOHU3UTh BEepOSTHOCTb, U JPAKOH HCYE3.

Bcnen 3a Tpypsiem MHorume ydeHble MyXXKH ITOBTOPSI-
JI1 9TU 9KCIEPUMEHThI, HO, TTOCKOJIbKY UM HEIOCTaBaJlo
CHOPOBKM M XJIaTHOKPOBUSI, 3HAUUTEJIbHAsI YacCTh JPaKo-
HOB BbIpBaJlach Ha cBoOomy. Korma Ha HUMX ycTpauBaau
OXOTy, OHM YCKOJIb3aJIM W3 peajbHOrO IPOCTpaHCTBA B
KOH(UTYpaIMmoHHOE.

Bckope MHorme ciou HaceleHMsI Hayajlu CTpajaTh
OT IPaKOHOB, KOTOPbIC BBHITAIITHIBAHMEM IOCEBOB, PEBOM
U WCIyCKaHWEM TIJIaMEHM HaHOCWUJIM OTPOMHBIN YIlepo
HapoJHOMY XO3SICTBY, a Koe-Tje Jaxe TpeOoBalu JaHU
B BUIE CMa3TMBEHbKUX AeBUIl. CTOUT JIM YIUBJISITBCS TOMY,
YTO IIMPOKKUE CJIOU TPYISIIUXCS BMECTO BBICOKOM OLIEHKH
nocTikeHuii Tpyp:isi, coBepIIMBIIEro MOMJIMHHBIN Tepe-
BOPOT B HayKe, IMOCTaBWJIM 3TO €My B BHHY, a KydyKa
3asiUTbIX OOCKYpPaHTOB JaXKe YYBCTBUTEIBHO MOOMIAa 3HA-
MEHHUTOro KoHcTpykTopa. OmHako Tpypib BMecTe co CBO-
um japyrom KianayimemM HEyTOMHUMO MpPOIOJIKAIU HC-
cJIeloBaHUsI, TTIOKa HE el OTHPaBUTbCS Ha OTCTpEI
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JIPAaKOHOB, Yb€ paclpocTpaHEeHUE
MpHOOpeIo XapakTep KOCMUYECKOM
KaTacTpo(hl.

Pazymeertcsi, ux cagapu yBeHUYa-
noch ycmnexoM. Ilepumerum 3Toi
KOCMUYECKOIN TPOryJKu HTOBOJBHO
MoapoOHo u3oxkeHbl CTaHKMCIaBOM
Jlemom B «Kubepuane». [loatomy s
HE cTaHy MOBTOpsiThcsl. B TeopeTu-
YeCcKOM TIUJIaHe JECKPHUIILIMUS 3TOM
YacTu ClOXKeTa MEHSI Majlo MHTepe-
cyet. ['opazno BaxkHee TO, YTO MOM
Kosiera Tpypiib H1OOUJICSI MOTPSICAIOIIMX YCIIEXOB, MOMIS
Ha HapyllleHHe 3aKOHa MCKIIOUEHHOTO TpeThero (cpei-
HEro), IJacsiiero, 4ro Juoo A, oo He A, T. e. 160 apa-
KOHBI CYIIECTBYIOT, JIUOO OHBbIE HE CYIIECTBYIOT. Tpypib
JK€ CO3/IaHMEM CBOETO YCUJIUTENS BEPOSITHOCTU YyOemau-
TEJIbHO OIPOBEPr 3Ty PETPOrpagHyI0 TOUKY 3pEHMSI.
[TorpoGyto mpocienuTh JIOTUKY €ro paccyKIeHWi Ha Mpu-
Mepe OIHOI TPeToOONBITHON MOJIEeMUKH.

IlepBast MmupoBasi BoifHa ycTajgo OJM3MJIACh K KOHILY.
M3 okonoB B yHHUBEpCcUTETCKME ayAUTOPUU Hayalul BO3-
BpallaTbCsl PAaHO COCTApUBIIIMECS] MOJIOAbIC JTIOAU. 3BEHSI-
1asi TUIIMHA 3aJI0B HayYHbIX OMOJMOTEK M YIOTHBIX Ka-
OMHETOB ObLIA JUISI HUX YEM-TO COBEPIIEHHO HENpPUBBIY-
HBIM M JIaBHBIM-IaBHO 3a0BbITbIM. B3pbIBOB 31eCch HE J0JI-
XKHO ObL1o ObITh. M Bapyr B3phIB! «Teppopuctom» oKa-
3aJICsl MOJIOAOI rojlaHACKUi MaTemaTuk JIEHT3eH Droept
SAx bpayap (1881 1966), BbIcKazaBIIMii COMHEHUE B TOM,
YTO 3aKOHbI KJIACCUYECKOI JIOTUKM MMEIOT aOCOMIOTHYIO
HUCTUHHOCTBL. boiiee Toro, uM ObLTa TpeniokeHa nep3Kast
MporpaMma, nmpu3BaHHasI BEPHYTbh MaTeMaTUKaM YBEpEH-
HOCTb U TTOKOHYMTh C KPM3MCOM OCHOBaHHUsI MaTeMaTH-
YeCKOro 3HaHMSsI, BBI3BAHHOTO OTKPBITUEM MapagokKCcoB B
Teopun MHoxecTB. HoBast mmporpaMMa Tojy4uia HECKOJb-
KO HeydauyHOe Ha3BaHUE UHMYUUUOHUMA.

bynymmii MateMatuk pomauics B mpuropoae Porrep-
mama (Hunmepnanner) 27 despans 1881 r. Ilpoiins psn
JKM3HEHHBIX CTYMEHEK M CTaB IIperojaBaTeieM, YUTall
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JIEKIMKA B AMCTEPIAMCKOM YHUBEP-
curtete. Kceratu, nBepu B 3TOT yHU-
BEPCUTET €MY IOMOIJIO OTKPBIThH
TEIJIOE PEKOMEHIATENbHOE MUCHMO
HaBuga I'miasbeprta.

bpaysp croenan Gonblioil BKIag
B MaTEeMaTUYECKYI0 TEOPHUIO TOIIO-
Joruv. OcoOEHHO MHTEHCUBHO pa3-
paboTKOll 3TOl TeopuM OH 3aHU-
masicst B mepuoa ¢ 1909 o 1913 1.
Tem He MeHee JIEeKIIMU MO TOMOJO-
TMA HUKOTJAa UM HE YUTAJIUCh, MO-
CKOJIBKY mo3fiHee bpaysp cuein, 4yto
JlaHHAs1 TeOpUsl MPOTUBOPEYUT €ro WHTYUILIMOHUCTCKOM
dunocopuu.

Co crynenramu bpaysp Obu1 He nmackoB. He Tepmen
BOMPOCOB U3 ayaUTOPUM, MPEANOUYUTasT 0OIIATbCS TOJb-
KO C JIOCKOM, UCIELIPEHHOI dopMmyTaMu. Y KaXXIoro cBou
MPUYY/IbI.

lNonmnanackuii ydeHbl, yKe YCIEBIUMI BHECTH 3Ha-
YUTEJbHBIN BKJIaJ B MaTeMaTUKy, ObL1 YOEXIEH, YTO B
OCHOBE MaTeMaTUKU JIeXaT HE JIOTUYECKHE KOHCTPYK-
11U, cToiib nMpeBo3HocuMble HdaBunom I'mibdepToM, a MH-
TyWLMS, Jeatollasi MaTeMaTUYeCKUe TTOHSTUSI U BBIBOJbI
HETOCPEICTBEHHO SICHBIMU.

Heyxenu Hac 30ByT BepHyTbCS K TEM BpeMEHaM,
kotopble npenmectBoBaau K. ®@. TI'ayccy u H. M. Jloba-
YyeBCKOMY?

Kazanocek 6bl, 4TO B cBeTe MIei HEEBKIUIOBOM Treo-
METpUU U OYypHOTo pacliBeTa MaTeMaTUYECKOW JIOTUKU WH-
TYULIMOHU3M YX€ HE MOXET ObITh BOCKpELIEH B MaTeMa-
TuKe. 1 TeM He MeHee OH BOCKpec, HO B COBEPLICHHO
HoBoM Buze. I[IpaBna, co BpeMeHEM OKa3ajoch, YTO CJIOBO
«UHTYULUS» U CBSI3aHHBIMA C HUM TEPMUH <«UHTYULIMO-
HU3M» HE SIBJISIIOTCS TTO3UTUBHBIMU yKa3aTeJIsIMA HOBOTO
HaIpaBJIeHWs pa3BUTUSI MaTeMaTWyecKoil Mbicau. Ho B
KOHIIE KOHIIOB YeM OHM XyX€ TMJIBOEPTOBCKUX <«ITMBHBIX
KpYyXeK», €ClIM AeJIO clelaHO M paboTa yxe kunut? Pe-
3yJIbTaThl 3TOW paboThl Haiulo: bpaysp pemmTenbHO
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KPYIIUT CTaBIIME TPaIULMOHHBIMU TIPEACTABICHUSI O
JIOTUKE M €€ CBS3SIX ¢ MaTeMaTuKoil. CBOMM MHTYUIIMO-
HUCTCKUM <«MOJIOTOM» OH OecHolIaHO KOJOIIMATUT JIO-
TMYECKUII 3aKOH MCKIIOUEHHOI'O TPETHErO.

Co BpeMeH aHTUYHOCTH CUMTAJIOCh, YTO IMPOLIECC IMOo-
3HAHUS JOJDKEH 3aBEeplIAThCsl YTBEPXKICHUEM MM OTpU-
IIaHUEM OTHOCHUTEJbHO M3y4aeMoil MpeaIMeTHON 00JacTH,
T. €. ICTUHHBIM JOJDKHO OKa3aTbCsl OAHO W3 JIBYX MPOTH-
BOIOJIOXKHBIX CyXjaeHuit (p v — p). bpaysp e HacTtau-
BaeT Ha TOM, YTO CYIIECTBYET M TPEThsl BO3MOXHOCTb
no3HaHusi MICTUHBI.

Crienmyst ero JIOTMKe pacCyXIeHUI, pacCCMOTPUM CJIey-
foumit mpumep. Ilycts B HeKoTopoM MHOXecTBe M cyliie-
CTBYET 2JIEMEHT co cBoiicTBoM F. Eciu 310 MHOXeCTBO
KOHEYHO, TO B MPUHIIMIIE MOXHO TepedpaTh BCe €ro dJjie-
MEHTbl U OIHO3HAYHO OMpPENeNUTh: UM B M cylllecTByeT
3JIEMEHT CO CBOMCTBOM F, WM Bce 3J€MEHThI u3 M aTum
cBoiicTBOM He objanaioT. Takum obpa3oM, He CIMILKOM
JIoMasl TOJIOBY, Mbl OBICTPO JOKa3bIBaeM CIIPaBELIMBOCTD
3aKOHa MCKIIIOYEHHOTO TPEThEro IS KOHEYHBIX (CUETHBIX)
MHoxecTB. Ho crpaBeiuB i 3TOT 3aKOH IS OECKOHEU-
HBIX MHOXECTB?

bpaysp nomnaraet, yTo JaHHBIM 3aKOH HE TOIUTCS IS
TMOHUMaHUST OECKOHEUHBIX MHOXECTB. ApryMeHTaIusl Mpo-
cTa: Mbl Jlaxke B TPMHIIMIIE HE MOXEM IepedpaTh 3Jie-
MEHTBI OecKoHeuyHoro MHoxecTtBa. Ho momyctum Bce Xe,
YyTO Mbl PEIIMIMCh Ha Takoil mepebop. M uyto xke? A
POBHBIM cyeToM Huyero! Jlaxke ecnm B Tpoliecce Tepe-
Oopa OymeT HalificH 3JIEMEHT cO cBolicTBoM F, To Hallla
KOp3WHKa 3HaHUI HE CIMIIKOM OOOraTUTCSI YeM-TO Ha-
YYHO 3HAUYMMBIM, T. €. 3HAHMSI OKaXKyTCsI MU3EPHBIMM, a
MMEHHO: TIepBasl aJbTepHaTHBa BbIMOJHEHa. JlocTaTouHO
JI1 3TOro ISl aOCONMIOTHON YBEPEHHOCTH B CIIpaBEIM-
BOCTU 3aKOHa MCKIOUeHHoro tpethero? Her, Hemocta-
TOYHO, TaK KaK Mbl MMEEM JIeJ0 ¢ 0eCKOHEYHBIM MHO-
JKECTBOM, B Oe3qHax KOToporo, roBopsi cioBamu Jlema,
MpSTUyTCsl «JIsiratolyecs apakoHbl». [loaTomy mpo BTopyio
aJbTePHATUBY HUYErO BHSTHOTO M OIPEAEICHHOIO CKa-
3aTb HEJb34.
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V3HaB 0 MporpaMMHBIX 3asIBJICHN-
sIX CBOEro ObIBILIETO ydeHUKa, |Wib-
OepT ObUI CTpalllHO pa3IocajloBaH.
«3bsITh M3 MaTeMaTUKW TPUHLIUIT
VICKITIOYEHHOTO TPEThero,  TOBOPWII
OH pa3IpaxkeHHO, BCE paBHO 4YTO
3alpeTUTh ACTPOHOMY TIOJIb30BAThCS
TEJIECKOIIOM MJIM OOKCepy KyJaKamu».

3amMeuy, YTO B MaTeMaTUKE TeO-
peMbl OOBIYHO JOKa3bIBalOTCS TpH-
BElIECHUEM OTPUIIAHMSI TOKA3bIBAEMOI
TeopeMbl K TpoTtuBopeunio. Cieno-
BaTeJIbHO, 03 3aKOHa MCKIIOYEHHO-
ro TPEThero Bpojae Obl OOONTHMCHh HMKAK HEJb3sl.

Yro mpemnaraer bpaysp BMecTo 3Toro 3akoHa? Ilo
bpayapy, maTteMaTtuyeckre yTBEp>KACHUSI, COTJIACHO KOTO-
PbIM OOBEKT, O0JIAJAIOIINI JAHHBIM CBOMCTBOM, CYILIECTBYET,
03HAYyaloT, YTO M3BECTEH METOJ, MO3BOJISIIOIIMI XOTSI Obl B
TPUHIMIIE TOCTPOUTh TaKOM MaTeMaTUYeCKUd OOBEKT.

OtcrauBasi cBolO mporpammy, bpaysp cran enBa i He
¢anatukom. Jleno moliuio, 4O TOroO, YTO CBOEro OBIBILIETO
yuutenst ['mibOepTa oH Havajl paccMaTpuBaTh Kak WJIeH-
Horo Bpara. OgHaX/Ibl OH Jake IMOKMHYJ JoM B AMcTep-
JaMe, Kyaa ObLT MpUIJallieH B TOCTU W TIe BAPYT YCIbI-
11aJ1 TOXBaJIbHbIE OT3bIBBI O ['MibOepTe.

I'. Beilnb, onyH 13 eaMHOMBILLICHHUKOB bpayspa, BbI-
HYXIIeH ObUI MpHU3HaTh, YTO MaHepa TMoBeneHus1 bpayspa
HE OTJIMYaeTcsl KOPPEKTHOCThIO, HO XKajlb U TO, YTo I'Mib-
OepT B cBoell ommo3uiu bpayspy HUKOIIa OTKPBITO HE
MpU3HaBaJI TOTo OOJIBIIIOrO BKJIada, KOTopblii bpayap cre-
Jajl B MaTeMaTuKy.

ITycTh ynTaTemo He MOKaXeTcsl CTpaHHBIM, HO ak-
TM4ecKu ['mibbepT MOMHOCThIO coraceH ¢ bpayspoM oT-
HOCHUTEJIbHO TOTO, YTO OTPOMHOE OOJIBIIMHCTBO MaTeMa-
TUYECKUX YTBEPXKICHUM 3MXKIETCSI Ha MHTYUTUBHOM oue-
BuaHOCTU. OgHako ['mapOepT HacTauBaeT Ha TOM, UYTO PSif
YTBEpXKIEHUI, He UMEIOIX MHTYUTUBHOTO (Comep:KaTellb-
HOT0) CMbICJIa, COBEPIIEHHO HEOOXOMMMBI IS MaTema-
TUKK. Ero HacToMuMBOCTh OOBSICHSIETCSI HE TMOIBITKAMU

]
\
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JI0OKa3aTb MCTUHHOCTb KaKoro-imbo ¢dpparmMeHTa maTema-
TUYECKOTO 3HaHMs, a CTPEMJICHHMEM JlI0Ka3aTb HEMPOTH-
BOPEUYMBOCTb Bcell cucTteMbl MaTeMaTMKu. Ho Kak Mox-
HO yOenIuTbcsl B TOM, YTO TI'MJbOEpTOBCKasl hopmaimnza-
1MS criocoOHa MpeonoieTh Bee, 0e3 MCKIIOYEHMSI, MPOTH-
Bopeuusi?

Ha sToT Bonpoc obecKypaxkuBarLIMii OTBET ObLI JaH
KyproMm I'égenem, nmokazaBuim, 4yto ¢opMalu3M  Jajie-
KO HE BCECUJIbHOE CpeACTBO.

«/1OIKHO OBITh, nucan Beiinp, T'unsbepty, Kak
MOOOPHUKY aKCHMOMAaTUYECKOro MeTo/ia, ObLIO TPYIHO TMpH-
3HaTh, YTO BOIPOC O HEMPOTUBOPEUYMBOCTH MPUXOIUIOCH
peniaTh ¢ MOMOIIBIO MHTYUTUBHOTO PACCYXICHUsI, OCHO-
BaHHOI'O HEe Ha aKCMOMax, a Ha OYEBUIHOCTH».

C. K. KnuHu, cozmatenb ogHON M3 TMEpPBbIX XU3HE-
CITOCOOHBIX (hOPMaJIbHBIX CUCTEM WHTYULIMOHHUCTCKOIO
aHaiu3a, padoraBmmmii B 1950 r. B AMcTepaaMCKOM YHM-
BepcuTeTe BMecTe ¢ bpayspoM, Tak xapaKTepusyeT co-
BPEMEHHBIII MHTYULIMOHU3M.

MuTynmonusm, ocHoBaHHBIN bpayapom, npencraBisier
co00i1 sipkoe MposIBIeHHE TaK Ha3blBAeMON KOHCTPYK-
TUBHON TEHACHLMM B MaTeMaTUKe. DTa TEHIEHIIMS OblLla
MpeacTaBieHa A0 W HE3aBUCUMO OT HMHTYMIIMOHU3Ma
bpayspa paboramu JI. Kponekepa (1823 1891), A. Ilyan-
Kape M JpyruxX MaTeMaTHUKOB.

PasButrie wmaeit mMaTemMaTHMyecKOro KOHCTPYKTHBHU3Ma
npuseso bpayspa K ToMy, 4TO B CBOeli 3HAMEHMTON pa-
6ote 1908 1. 0 HEAOCTOBEPHOCTU JIOTUYECKUX MPUHIIMITOB
OH OTOpachIBaeT TPAIUIIMOHHOE YOEXKIIEHE O TTPUTOIHOC-
T KJIACCHUYECKON JIOTMKU Ul MaTeMaTuku. Yepes mecsith
JeT bpaysp npucTyraer K MOCTpOSHNUI0 MHTYUIIMOHUCTCKOM
MaTeMaTuKH, OTJIMYHON OT TpaAMIIMOHHON B ayxe (opma-
mm3ma I'unpGepra.

B 30-e rr. XX cToneTusi KOHCTPYKTUBHAsI TeHACHLIUS
B MaTeMaThKe mpuoOpena BUA OOIEH TeOpUM KOHCTPYK-
TUBHBIX TIPOLIECCOB WJIM aJTOPUTMOB UIS BBIYMCICHUS
yHKUMIA. DTy TEOpUIO IIPUHSTO Ha3bIBaTh TeOpUE 00-
LIEPeKYPCUBHBIX (YHKIMA. Bonbllioil BKIaa B pa3BUTHE
nanHoi Teopun caenam: K. I'émens, A. Yepu (1903 199)),
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A. M. Teiopunr (1912 1954), B. JI. Tloct (1897 1954),
A. A. Mapkos (1903 1979) u np.

CornacHo bpayspy, MaTeMaTuka AOJDKHA COCTOSITb U3
WHTYUTUBHBIX PacCYXIEHUI Ha OCHOBE CMbICA IMPEeLIo-
>KeHUI (BbICKa3bIBaHUI), OTHOCSIIIUMXCS K MaTeMaThyec-
KM OObeKTaM, a He NMpUHUMATb BUI (OpMaJbHOI Je-
OYKIIUU U3 (HOpMaJIbHO YCTAaHOBJIEHHBIX akcuoM. OcHo-
BaTesllb MHTYUIIMOHM3Ma ObLT YyOeXJeH, 4To MaTeMa-
TUYECKOE MBIILICHUE  3TO OCOOBI MPOLECC MbiCAeH-
H020 MOCMpOeHUus Mamemamu4ecKux 00seKmos, Mpollecc,
HE 3aBUCAIIMI OT omblTa M Oasupyrolmiicss Ha ¢dyHIa-
MEHTaJIbHON MaTeMaTMYecKoil MHTyulMu. MaTemaTuyec-
Kre MbICIM (MIer) He CBSI3aHbl SI3BIKOBBIMM IyTaMU U
HE BbIPa3WMbl MOJHOCTbIO HU B OIHOM sI3bIKe, 0O yXO-
JIT CBOMMM KOPHSIMU B TJIyOMHBI HESI3bIKOBOTO 4eJIOBe-
yeckoro pasyMa. [1ockosibKy Jlormka OTHOCUTCSI K 0c000-
My BUIY MCKYCCTBEHHOTIO $I3bIKa, OHa HE MOXET KOHKY-
pUpoBaTh ¢ MaTeMaTUYECKON MHTYMIIMEN, T. €. HE MOXET
OBITb BCEleO HaleXXHBIM MHCTPYMEHTOM JUISI OTKPBITHS
MaTeMaTUYecKUX UCTHH. JIornka nmpou3BoaHa, 3aBUCHMa OT
MaTeMaTHKH, a He HaoOopoT. [Ipuas Kk TakoMy 3aKioue-
Hu1o, bpaysp HauMHaeT BO BceycbllllaHUE OTBEpraTh JIO-
TMKO-MaTeMaTU4YecKylo 3a7ayy BbIBOIA 3aKIIOYCHUI U3
aKCMOM. OTO 3HAYUT, YTO OH OTBEpraeT B MPUHIIUIE aK-
CHOMaTHU3allMIi0 MaTeMaTUKU U TeM caMbIM OpocaeT Tep-
yaTKy BbI3oBa I'minOepty.

Eciu 3HaHue mMatemaTuku He TpeOyeT 3HaHMS (op-
MaJIbHBIX J10Ka3aTeIbCTB, TO MapagoKChl, OOHAapy>KEHHbIC
b. Paccenom u apyrumMu ydyeHbIMU B TEOpPUSIX, LIEHHOCTH
KOTOpBIX UyXIbl bpayapy, sIBIstIOTCSI ckopee nedekramu
JIOTWKM, a HE COOCTBEHHO MaTeMaTuku. CrieoBaTelbHO, Kak
OTMEYaeT aMepMKaHCKUM MaTemMaTuk M. KiiaitH, mpo0Je-
Ma HeMpoTUBOPEUMBOCTU [UIsI bpayspa  aTo cBoero pona
MpUBEJACHUE, JUIIEHHOE TIJIOTH.

ITo cnoam Kimunu, bpaysp, ucxons us ¢puirocodpckux
MPEIIOChUIOK, CUUTAJI, YTO pa3HOOOpa3re MaTeMaTHIeCKUX
KOHCTPYKIIMI HE MOXET ObITh OIpaHMYEHO paMKaMH Ka-
Koii-mbo pukcrpoBaHHOI (opMaibHOI cucTeMbl. 11oznHee
€ro B3MJISIAbI MOJYYUJIM TTOATBEPXKIECHUE B MOKA3aTeIbCTBE
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I'€neneM Toro, 4ro BCSIKUI JIOTMKO-
MaTeMaTHU4ecKuii (hopMaIn3M HEmo-
noH. CrienoBaTenbHO, U (hopMajbHast
crucTeMa MHTYMLIMOHMCTCKON MaTe-
MaTuku HeroinHa. Ho ecim Obl meio
OTrPaHNUYMBAJIOCH TOJIBKO 3TUM. XOTsI
bpayspy 1 ero cropoHHuUKaM yma-
JIOCh TIO3UTUBHO <«IIepernucaTh» He-
KOTOpbIE pa3feiibl MaTeMaTUKU, OM-
A TEWTHHT HAKO MpeJUIaraeMble HMU KOHCTPYK-
TUBHBIC BapUaHThI OTJIMYAINCH TAKON
CJIOXHOCTBIO M TPOMO3IKOCTBIO, YTO
MOBepraji B YHbIHUE JaXe cCaMUX MHTYMIOHKCTOB.

HMtak, mo MHEHUIO MHTYMLIMOHMCTOB, MaTeMaTU4eC-
KOMY PacCMOTPEHUIO MOMmIeXaT TOJbKO KOHCTPYKTUBHbBIC
O0BEKThI U MOHATUS O HMX. 151 9TOro HeOOXOAMMO yKa-
3aTh METO/I, IO3BOJISIIOLINN TTOCTPOUTH (CKOHCTPYHUPOBATh)
TOT WJIM WHON MaTeMaTUYECKUI OOBEKT 3a KOHEUYHOE
YUCIJIO 1IaroB.

[TbITasich M36aBUTHCSI OT HEKOTOPBIX KpaitHOCTEH TOK-
TPUHBI UHTYULIMOHM3MA, YaCTh MATEMAaTUKOB, CUMITIaTU3M-
POBABIIMX WHTYUIIMOHU3MY, TOIbITAJIACh MIPUMHUPUTDH Kilac-
CHUYECKYIO JIOTUKY ¢ KOHCTPYKTUBHBIMM TEHICHLIUSIMU B
KOHTEKCTe MHTYMIIMOHU3MA. DTUX MaTEeMaTUKOB OKPECTH-
1 KOHCMpPYKMueucmamiu, a pa3BUTHEC UMHU HUACH UHTYH-
LIMOHU3Ma TIPUHSIIO BU TaK HA3bIBAEMOTO KOHCMPYKUUO-
Huzma (Koncmpykmueuzma). KOHCTPpYKTUBUCTAM YOalloCh
JTOOUTBLCST OIPEICIEHHBIX YCIIEXOB, HO 3TH YCIIEXW OBbLIN
BechMa CKpoMHBI. [loaToMy MHOrme mMaTeMaTHMKU CUMTAa-
0T, YTO IMEPCHEKTUBLI PACIIPOCTPAaHUTh KOHCTPYKTUBUCT-
CKUI TOAXOI Ha BCIO COBPEMEHHYIO MaTeMaTHKY HEJIb3sl
cuuTath obHamexuBaomuMu. K Tomy Xe 0asucHoe st
KOHCTPYKIIMOHU3MA TIOHSTHE «KOHCTPYKTUBHOCTH» OTHIOIb
HE SIBIISIETCST YETKMM U OJHO3HAYHBIM, YTO MEPUOTNYCCKI
BBI3bIBACT OYPHYIO MOJIEMHUKY B PsiTaX KOHCTPYKTUBHCTOB.

B 1930 r. A. T'etitunr (1898 1980), cuuTarormiicss Hau-
OoJiee BBITAIOIIMMCS TIPEACTaBUTEIEM MHTYUIIMOHU3MA T10-
cie bayspa, onyoikoBan paboTy ¢ U3IoKeHUeM (popMaib-
HBIX MPaBUJ WHTYULIMOHUCTCKON JIOTMKM BBICKA3bIBAHUIA,
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KoTopasi, mo cioBaM KrnaiiHa, siBuU-
JJacb CBOEOOpa3HBIM CHMBOJIMYEC-
KM BbIpaXKEHUEM HaMepeHMsl Ha-
JIAIUTh OTHOILLEHUSI B3aMMOIIOHUMa-
HUs ¢ (hopMaJbHBIMU JIOTUKAMMU.

B noruke leiiTiHra M3 MCTUH-
HOCTU BbICKa3bIBaHMSI BHUIa p Clie-
NYeT: HesepHo, umo p aoxcHo. OTHAKO
U3 YTBEPXICHUSI <«HEBEPHO, 4YTO p
JIOXKHO» ellle He CJIeayeT, YTo p UcC-
TUHHO, TaK KaK BbICKa3bIBaHUE BHJIA
P MOXET 0Ka3aThCsl HEKOHCTPYKTHUB-
HBbIM, T. €. 3aKOH MCKJIIOUEHHOIO TPEThero B Jioruke I'eii-
TUHTA HE HUCIOJIb3YeTCsl.

®opmanuzanus l'eiiTuHra He ObUla €IMHCTBEHHOM.
Vxe B cepenune 30-x 1rT., I'. I'eHlLIeH OCylIEeCTBU HOBYIO
opmanuzaimio MHTYMIMOHUCTCKON Joruku. IlozmHee
ObLIO JOKa3aHO, YTO YaCThb MHTYMIIMOHMCTCKON MaTeMa-
TUKM MOXET ObITb BbIpak€Ha B TOM K€ SI3bIKE, UTO W
COOTBETCTBYIOLIMI (hparMeHT KIaCCUUYECKOTro MaTeMaTH-
YEeCcKOro aHajiusa.

Ocobo xoTenoch ObI OTMETUTH OOJIBIIION BKJad B pa3-
BUTHE KOHCTPYKTMBHOW MaTeMaTUKW WM JIOTUKU HAaIlEro
BBIZIAIOIIIETOCSI COOTEYeCTBEHHMKa AHIpes: AHIpeeBHUYa
Mapkosa (1903 1979).

MapkoB, Kak u bpayap, pe3ko KpUTHUEeCK: OTHOCHJI-
¢ K KaHTOPOBCKOI Teopuu MHOXecTB. OH OTKa3bIBaJICs
MpU3HABaTh TEOPUIO MHOXECTB B KayeCTBE OCHOBBI IS
MOCTPOCHUSI MaTeMaTUKU U TIpe/iaraj CTPOUTh €€ KOH-
CTPYKTHUBHO.

Yto mmeeTcs B BHIy, KOTJa TOBOPUTCS O KOHCTPYK-
TuBHOCTU? Ha 3TOT Bompoc MapKoB OTBeUYaeT CIeAylo-
M obpazom. [lo ero MHeHMIO, caMbIM MPOCTBIM TTPUMe-
POM KOHCTPYKTMBHOTO TIpollecca SIBJISIETCSI TTOCTPOEHUE
psiia BepTUKaabHBIX Yeprouek (||| ]]|) mocpencrsom Ha-
YyepTaHWsl CJieBa HalpaBO OIHOW YEpTOUKU 3a JPYTroil.
PesynbratoM mompoOHOro KOHCTPYKTMBHOTO Ipoliecca SiB-
JISIeTCsl TaK Ha3bIBa€MbIil KOHCTPYKTUBHBIN OOBEKT, U300-
paxkaeMbIil B HallleM cliydyae IIECTblO YepTOYKaMMU.
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Psiap1 BepTuKaIbHBIX YepTOUYEK BpOJiEe HAIMX, BKIIO-
yasi M TyCTOM psili, B COCTaB KOTOPOro HE BXOAUT HU
OJIHAa YepTouka, MOXHO Ha3BaTh HE YePTOUKAMM, a HaTy-
padbHBIMU yuciaMu. Torga HaTypaJlbHOE YHMCIO, Mpel-
CTaBJICHHOE 1IECThIO YEPTOUKAMU, MOXHO M300pa3uTh C
MOMOIIIBI0 apabckoii dpsl 6. HatypanbHoe uuncio, mpen-
CTaBJICHHOE ITyCTbIM pPsIIOM, OyldeM Ha3bIBaTb HYJEM U
uzobpaxatb uudpoi 0.

BMecTo yepTouek MOXHO HCMOJb30BaTh 3JeMEHTap-
Hble 3HaKU Jpyrux TUIoB. KoHCTpyKTHBHBIN Tpoliecc OyaeT
TEM K€ CaMbIM, T. €. Mbl HAIUIIIEM TIEPBbIi 2JIeMEHTapHBII
3HaK, 3aTeM IPUIMUIIEM K HEMy cIlpaBa Ipyroil 3JeMeH-
TapHbIi 3HaK U T. A. K pa3psiay Takux ai1eMeHTapHbIX 3Ha-
KOB MOXHO OTHECTH OYyKBbI Kakoro-iub6o anadgabuta. Kak
nomyepkuBaeT MapKoB, camu OyKBblI MbI HEe OyneMm oIlpe-
JeNITh B AyXe ApucToTessi (Hampumep, yepe3 Omkaii-
WA pol ¥ BUIOBOE OTianuKe). Punocodckuit BOmpoc o
TOM, YTO TakKoe OykKBa BOOOIIE, HAC HE JTOJDKEH MHTEepeco-
BaTh. KOHCTPYKTMBUCTOB BITOJIHE YCTPOMT, YTO BCSIKUI pa3,
HauyrHasl YTO-TO CTPOUTb, MbI OyJeM CUMTATh TaKMe-TO U
TaKue-TO 3HAKU 2JIEMEHTApHbIMU, UMesI B BUIY, UTO Tpe-
Oyrolirecs: HaM BbIpaXXEHUs OyIyT CTPOMTHCSI U3 ITUX 3JIe-
MEHTapHBIX 3HAKOB.

Koneunslit Habop OyKB MOXET 3adaBaTbCsl TEM WJIU
WHBIM cruckoM. Takue CIUCKU YCIOBHUMCSI Ha3bIBaTh
anrgpasumamu.

Psanpr OykB momoOHoro Tuia ajdgaBuTa Ha30BEM C10-
eamu. IlomoOHBIM 00pa30M MOCTPOECHHbBIE CJIoBa OymyT MpH-
MEpPOM KOHCTPYKTMBHBIX 00BbekTOB. Kcrati, Hac, Kak mMa-
TEMaTUKOB, a He JIMHTBUCTOB, HE JIOJDKHO BOJHOBATh, UTO
HEKOTOpbIE U3 CJIOB KOHCTPYKTUBHOTO CJIOBapsi OymayT yem-
TO COBEpPILIEHHO OECCMBICICHHBIM JIISI JIMHIBUCTA (HAIpu-
Mep, nanaeuerema).

Kak ¢ aToli TOUKM 3peHusi MOXHO OXapaKTepu30BaTh
HCIOJIb3yeMOe B MaTeMaTHMKe M B MaTeMaTUYeCKOH Jo-
TUKe TIOHSTHE MCUYMCICHMST?

OO0bIYHO, TOBOPST 00 MCUYMCIEHUU, Mbl HAUMHAEM C aK-
CHOM, 3aTeM yKa3bIBaeM ITpaBujia BbiBoma. Mcxonst u3 akcu-
OM U TIONIB3YSCh MpaBWJIaMU BbIBOAA, MbI OCYILIECTBISIEM
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caM TIIpoliecc BbIBoAa. BbIBom, MMEIONIMI HEKOTOPBI
OOBEKT B Ka4eCTBE CBOCTO ITOCJICIHEIO YcHAa, HAa3hIBACT-
csl 8bli600oM 5moeo obsexma. OOBEKT CUUTAETCSI BHIBOO-
MbIM B JaHHOM MCYMCJCHHU, €CIU MOXET OBITb HOCHpPO-
eH e20 6b/600 B 3TOM McUUclIeHnH. TakumM o0pa3oM, BbI-
BOJI JAaHHOTO OOBEKTAa MOXET pacCMaTpUBAThCsl KaK €ro
nocmpoetiie.

CrenaeM clenylolIMid 1Iar ¥ 3aJaadM HOBBIM BOIIPOC:
YTO JIOJDKHO O3HayaTh B KOHTEKCTE KOHCTPYKTMBHOI Ma-
TEMaTUYECKOM JIOTMKKM COCAMHEHHE MATeMaTUYECKOIo Tep-
MHUHA <«UCUYUCICHHUE» C JIOTMYECKUM TEPMUHOM <«BBICKa-
3pIBaHUE»?

Haunem ¢ «BbIcKa3biBaHMSI». JlJaHHOE CIOBO 3aMIMCTBO-
BaHO M3 ectecTBeHHOro s3bika (!). [loguepkuBato: 3aum-
CTBOBaHO M3 $I3bIKa (ecTecTBeHHOro). B cBs3um ¢ aTuM
WHTYULMST TIOJACKA3bIBacT, YTO MCUMUCICHUE BbICKAa3bIBa-
HUII  3TO 0coboro poaa Si3bIK.

B normyecknx s13bIKax mpaBHJIa ITOCTPOCHUSI BBICKA-
3bIBaHUI (DOPMYIHUPYIOTCSI TOYHO, HO TTo-pa3Homy. [Ipu
5TOM HEKOTOpbIe TIpaBWjIa KBAIMMDULMPYIOT OMpeaeacH-
HBIC 102lHecKUe C108d, TOUHEE, BbIPaXdCeHls KAK BbICKaA3bléd-
Hug. Jlpyrue TipaBUJia TIO3BOJISTIOT CTPOUTH HOBBIE BBICKA-
3bIBaHUSI U3 YK€ MOCTPOCHHBIX. B KOHCTpyKTMBHOII Ma-
TEMATUYECKOI JIOTUKE BBICKA3BIBAHUSIMU CUUTAIOTCS TeE
OOBEKTHI, KOTOPbIE MOIYT OBITh MOCTPOEHBI MO JTaHHBIM
MpaBUJIaM. DTU TIpaBUjia 00pa3ylOT CMHTAKCUC HAIIIero McC-
KYCCTBEHHOTO JIOTMYECKOTO SI3bIKa. B rpaMmatiike ecTecTBeH-
HBIX SI3BIKOB TIOII CMHTaKcHcoM (Tp. syntaxis  cocmaene-
Hile) TIOHUMAIOTCSI TIPaBUJIa COSAMHEHUSI M COYCTAHUSI CIIOB
B TIPEIJIOKECHUMN.

OpHako Majio 3HaTh IIpaBUJIa CMHTaKCHCa €CTCCTBEH-
HOT'O WJIM MCKYCCTBEHHOTO s13bIKa. MBI Bceria XOTMM 3HaTh,
YTO BhIpaXKaeT TO WJIM MHOE BbiCKa3biBaHMWe. CTaBsl BOIIPOC
O TIOHMMaHUM BBICKA3bIBAaHUSI, MbI TIEPEXOIUM OT CHUH-
TaKcHca sI3bIKa K ero cemMaHTuke (rp. semantikos — 060-
3Hauarwil), T. €. K CMbICA060ll CTOPOHE SI3bIKA.

YT1006BI BRICKA3bIBAHUS CTAIN I HAC ITOHATHBIMU, OCO-
OCHHO Korga Iel0 KacaeTcsl MHOCTPAHHBIX SI3BIKOB WJIU
Pa3IMYHBIX HAYYHBIX SI3BIKOB, BKIIIOYAsl SI3bIK JIOTMKM, HaM
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cllelyeT 3aKIIOUNUTh HEKOTOpbIE ce-
MaHTUYecKue coriaiieHus. Takue
COIJIAILIEHHsI TIOMOTAIOT TIOHSTh, O YeM
MOBECTBYET (COOOIIACT) TO WJIM MHOE
BbicKa3biBaHMe. [loHMMaHue BbICKa-
3bIBaHMI TMO3BOJISIET CTABUTh BOIPOC
00 MX UCTMHHOCTHU, T. €. BOIIPOC O TOM,
NEHCTBUTENIBHO JIU UMEET MECTO TO,
O YeM BbICKa3blBaHME Hac MHQOp-
MupyeT. Bbicka3bpiBaHUE cUyUTaeTCs
HWCTUHHBIM, €CIM TO, O YeM OHO CO-
oO0111aeT, NeHCTBUTETLHO UMEET Mec-
To. BbIcKa3biBaHME cUMTAETCsl JIOXK-
HbIM, €CJIU TO, O YEM OHO COOOII[aeT, HE MMEET MecTa.

Heobxonumo 3amoMHUTb, UTO cemanmuuecKue coena-
weHus 00pasylom cemMaHmuky OQHHO2O A3bIKA.

Takum obpazom, 1000 SI3bIK MOXHO paccMaTpUBaTh
KaK COCTOSIIIMIA M3 ABYX YacTell  CMHTaKcHUca U CeMaH-
TUKU. B JIOrMKe «CMHTaKCUC» U «CEMaHTHUKa»  3TO BeCh-
Ma crieturduyecKre MOHITHUS, OTIMYHbIE OT MX aHaJIOroB
B IpaMMaTHKe €CTeCTBEHHOTO si3blka. OTIMYKMe HACTOJIBKO
CYIIIECTBEHHO, YTO JIOTMKHM, KOTOPbIM B UyBCTBE IOMOpa He
OTKaxKelllb, PaCCMaTPUBAIOT €CTECTBEHHBIC SI3bIKM KaK TUIO-
X1€ UCKYCCTBEHHBIE SI3bIKM. TeM caMbIM HESIBHO MOTYEPKHU-
BaeTCsl, UTO K «XOPOIIMM» MCKYCCTBEHHBIM SI3bIKaM THIIa
sI3bIKa MaTeMaTUYeCKON JOTUKM TIPUMEHUMO TIOHSITHE
HCUYMCIICHUE, T. €. SI3bIK JIOTUKA MOXET ObITh MCITOJIb30BaH
MaTeMaTUKaMU, BKIIOYasi MpeACTaBUTENe KOHCTPYKTHB-
HOM MaTeMaTUKM.

B yem coctout crienMdrka KOHCTPYKTUBHOW JIOTUKU
BbICKa3bIBaHU 1 ?

Kak otmeuan B cBoe BpeMs akageMuk llerp Cepree-
Buu HosukoB (1901 1975), ocHoBaTelb OTeUECTBEHHOM
Hay4YHOI IIIKOJIbI MaTeMaTU4YeCKOW JIOTMKUA, KOHCTPYKTHB-
Hasl JIorTMKa OblTa IMOPOXAEHA IOIMBITKAMU OCBOOOIMTH
MaTeMaTU4YeCKOEe MbIILIEHHE OT Hed(dEKTUBHBIX METOMIOB.

Yrto Takoe Hea(PEKTUBHOCTh B JAHHOM KOHTEKCTE?

TunuunbiMu puMmepaMu Hea(G(GEKTUBHOCTU B KJIac-
CHUYECKON MaTeMaTHKe SIBJISIIOTCS TaKHe JT0Ka3aTelbCTBa
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CYILIECTBOBAHUSI MaTEeMaTUUYECKUX OOBEKTOB C 3aJaHHBIMU
CBOMCTBAMM, KOTOPBIC HE MO3BOJISIIOT OCYIIECTBUTH KOH-
CTPYKTUBHOE ITTOCTPOCHUE WHAWBUIYAIbHOTO OOBEKTa C
STUMU K€ CBOMcTBaMU. JIpyruM pacrpocTpaHEeHHBIM TH-
oM Hed(hGEKTUBHBIX pe3ylIbTaTOB B MaTeMaTUKE SIBJISI-
JOTCSI TeOpeMbl 00 MCTUHHOCTU BBICKa3bIBaHUI, MOCTPO-
€HHBIX B BUJIE OU3BIOHKIUU. [de10 B TOM, YTO TpaauliM-
OHHBIE METOIBI JIOKA3aTeJIbLCTBA HE MO3BOJIIIOT OQHO3HAYHO
YCTAaHOBUTh, KaKOil WIEH AU3BIOHKIUU ACHCTBUTEIBHO
uctuHeH. [lpensarcTBueM Ha 3TOM MyTH SIBJISIETCS 3aKOH
HWCKIIIOYEHHOTOo TpeThero. HOBMKOB WMILTIOCTPUPYET 3TO
caenyolmmmM mpumepoM. Ilyctb p ob03HaUaeT BhICKa3bIBa-
Hue «Benukast Teopema @epma uctTHHa». [IpuHuMast 3a-
KOH MCKIIIOUEHHOTO TPEThEro, MbI JIODKHBI CUMTAThH JOKa-
3aHHBIM BbICKa3bIBaHUE BUAA p v — p. OQHAKO 3TO JOKa-
3aTeJIb,CTBO HU Ha IIIAr HE IPOABUTAET HAC K 3HAHMIO
TOro, KaKoi XXe Ha caMOM JieJie YieH 3TOW IU3BbIOHKIHU
nctuHeH. IloHgaTHO, ecnmu ObI MOAOOHOE 3HAHME OBLIO TI0-
JIy4eHO, TO TpobJieMa BbIHalolerocs (ppaHIly3CKOro Mate-
Matuka u opucra Ilbepa @epma (1601 1665) Obita ObI
peieHa. [Toatomy, pesromupyer HoBUKOB, KOHCTPYKTHB-
HBII TTOIXOMA OUKTYEeT MHOE, YeM B KJIIaCCHMUECKOM MaTema-
THKE, OCMBICIICHEC OCHOBHBIX JIOTMYECKUX HOHATHI. B
CBSI3U C BTUM KOHCTPYKTHBMCTBI CTPEMSITCSI Ha CBOM Ma-
HEp peaOMIUTHPOBATh MOHSITHE IOTCHLMAIbHON OecKOo-
HEYHOCTH, Ha KoTopoe 3aMaxHyincs I'. Kantop.

Ocy11ecTBIIsISI KOHCTPYKTUBHBIE TIPOLIECCh, THcaa Map-
KOB, MBI YaCTO HATaJIKUBAaeMCSl Ha TPEMSITCTBUSI, CBSI3aH-
HbIe C HEXBAaTKOW BpeMeHHU, MecTa U Matepuaia. K coxa-
JICHWIO, HaIlli KOHCTPYKTUBHBIC BO3MOXHOCTHU JAJICKO HE
OesrpaHuuyHbl. TeM He MeHee Koe-ueM MOXKHO MHpeHeO-
peub U paccyXaaTh TakK, KaK €l Obl 3TUX MPEISITCTBUIA
HE CYIIECTBOBaJO. DTO OTBJICUeHUE (aOCTparupoBaHUE)
OT OrpaHUYEHHOCTH HAIIMX pealbHBIX BO3MOXKHOCTEH
TIPUHSITO Ha3bIBaTb a6CMpaKuiiell NOMeHUUAAbHOL OCyulec-
suUMOCI.

HaHHass aOcTpakiysl TO3BOJISIET pacCyXkIaThb O CKOJb
YIOIHO JUIMHHBIX KOHCTPYKTHMBHBIX IIpoIeccaX M CKOJb
YIOIHO OOJBIINX KOHCTPYKTUBHBIX OOBEKTaX.
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Mexay mnpouyum, Kiaccuuyeckasi
MaTeMaTHKa MCIOJb3yeT abCcTpaKInu,
BO MHOIO pa3 MpeBocxosiiue ad-
CTpaKIIMM KOHCTPYKTUBHOI MaTema-
tuku. Hampumep, Kiaccuueckast mate-
MaTvKa ToJIb3yeTcsl a0CTpaKIMen «ak-
TyaJlbHasi 0ECKOHEUHOCTb», TTO3BOJISISI
TEM CaMbIM TOBOPHUTh O OECKOHEU-
HBIX MHOXECTBaX KaK O 3aKOHYEH-
HBIX HEeKOHCMpPYKMUBHbIX (Henocmpo-
eHHbIX) OO0BEKTaX.

Ocoboe MecTo B KJIACCUYECKOM
U HEKJIaCCHYECKO MaTeMaTHKe 3aHUMAalOT meopembl Cy-
wecmeosansl, YTBEpXKalole CyIllecTBOBaHUE aOCTpaKT-
HBIX OOBEKTOB, KOTOPbIE YIOBJIETBOPSIIOT COOTBETCTBYIOILIUM
TpeboBaHUsIM. YTO KacaeTcsl KOHCTPYKTHBHON MaTeMaTUKH,
TO MpPOOJIEMY CYIIIECTBOBAHUSI OHa pellaeT, MCXOMsl 13 TOro,
YTO HOCMpPOeHle KOHCIMPYKMUBHBIX 006eKMO08 NOMEeHUlANb-
HO ocywjecmsumo, T. €. Mbl BJIaJIeeM OIpeeeHHbIM CIIOCO-
OOM UX MOCTPOEeHUST (KOHCTPYMPOBaHMUSI).

KoHcTpykTuBHasI TpaKTOBKa TEOpPEM CYILIECTBOBAHMS
pacxomuTcsl ¢ UX MOHMMaHWEM B KJacCMYecKoil mMaTeMa-
Tuke. Hanmpumep, Kiaccukud cUMTalOT BOBMOXHBIM YTBEp-
KIaTh CyILIECTBOBaHUE aOCTPaKTHOTO OOBbEeKTa TOrda, KOr-
Ja ymaercs TIOCpeACTBOM JoKasaTenbcTBa reductio ad
absurdum (npueedenue k Henenocmit) ONIPOBEPTHYTH MpPEI-
MOJIOXKEHUE O TOM, YTO HU OIMH OOBEKT HE YIOBJIETBOPSI-
€T BbIIBUHYTOMY TpeOoBaHUIO. XapaKTepHO, YTO KOHCTPYK-
TUBHBIA CIOCOO TOCTPOEHUST MCKOMOTO a0CTpaKTHOTO
00BbeKTa MOXET TpPU ITOM U He ObITb M3BECTEH, HO ITIO-
TEHLIUAJIBHO OH TOMYCTHM.

Kak yxe orMeuyasnoch, B JOTMUECKOM ILJIaHE KOHCTPYK-
TUBHas MaTeMaTHKa OTIMYaeTcsl OT KIacCCHMUECKOW MaTe-
MaTUKU (B €€ TEOPETMKO-MHOXECTBEHHON MHTEPITPETALIMM )
TMOHMMaHNUEM U3bIOHKIIMU. B KOHCTpYKTMBHOI MaTemMaTu-
YEeCKOM JIOTMKE TU3BIOHKIIMS TTOHUMAETCs KaK OCYILIECTBHU-
MOCTb YKa3aHMSI €¢ UCTUHHOTO 3jleMeHTa. MHave roBopsi, B
JAHHOM cJlydyae AM3BIOHKIIMS TPaKTyeTcsl KaK TMOTEHIIM-
aJbHasl OCYIIECTBUMOCTh KOHCTPYKTMBHOTO IIpoliecca,

AA. 3AAE
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JAIOIIETO OMH U3 JIEMEHTOB JTU3BIOHKIIMHU, KOTOPBI Oy-
JIET UCTUHHBIM. KJaccuKM Xe CUMTaloT AM3IBIOHKIINIO UC-
TUHHON Torma, Korja MM YAaeTcsl ONpPOBEPrHYTh MpPero-
JIO)XEHHWE O TOM, YTO HU OJWH U3 €€ 3JEMEHTOB HE UCTU-
HeH. [To aToMy nmoBomy MapKoB MpOHUYHO 3aMeYaeT, UTo
KJIacCUKM He YTpyXIaloT ceOsl OObSICHEHUSIMU TTOHMMa-
HUSI TU3BIOHKLMU U, KaK CJICICTBUE, HE 3a00TITCSI 00 yMe-
HUM HaXOAUTh UCTUHHBIA BJIEMEHT AU3BIOHKIIUU.

M3 ckazaHHOTO SIBCTBYET, UTO KOHCTPYKTHBHAsI MaTe-
MaTuKa HyXJaeTcsl B 0oco0Ol JIOTMKe, OTIIMYHON OT JIOTH-
KH, 0a3upyloliieiics Ha TeOPETUKO-MHOXECTBEHHbBIX TTpe/l-
CTaBJICHUSIX, B OCHOBE KOTOPBIX JICKUT MOHSITUE aKTyallb-
HOIl GECKOHEYHOCTH.

Ilo cnpaBemmnBoMy MHeHUI0O MapkoBa, B uaee He-
€MHCTBEHHOCTH JIOTUKMA HET HUYEro YAMBUTEIBHOTO MU
KpamosibHoro. [lpakThKa CBUAETEIBCTBYET, UYTO BCE HAllU
paccyX/IeHus] He MOTYT M He JOJDKHBI YIpaBJsSIThbCsl Ofi-
HUMU U TeMHU Xe 3akoHaMu. 7151 mocjaemHero HeT HUKa-
KUX Cepbe3HbIX OCHOBaHMI. OMHAaKO 3TO HE O3HAYaeT, YTo
KOHCTPYKTUBUCTbI HEMOUYTUTEIBbHO OTHOCSITCSI K KJIacCH-
YyecKoMy Hacjieuio. 3agady MoCTpOeHUsI KOHCTPYKTUBHOM
MaTeMaTUYeCKOU JJOTMKU OHU BUIST HE B pa3pylICHUU U
MOCJISAYIOIEM CO3UAAHUM C HYJsI, a B PElICHUU IyTeM
HaJUIeXXallero MCTOJIKOBAaHMST YXKe M3BECTHOTO.

DM ke myTeM Tomen B 60-e rr. XX cTOJIeTUsT Mpo-
eccop JI. A. 3ane (L. A. Zadeh, pomuics B 1921 1. B baky
(AzepOaiimkaH), yuuicss B MpaHe, a 3aTem Iiepeexaa B
CIIIA), n3BecTHBIII aMEepUKAHCKHUI yYEHBI, aBTOP TEOPUU
He4emKLxX MHOXCeCms, TOUHEe, HOOMHOMCeCmS8, KOTOPbIA BeCh-
Ma CBOEOOpPa3HO IOMbITAICS YKPENUTh MOIIAaTHYBIIIEECs
3MaHKMe KJIacCUYecKOl TeopuHu MHOXecTB. B omimmuume ot
bpayspa u ero nmocnenoBateseii OH peluia oOBEeHYATh aK-
TYaJIbHYIO U TIOTEHILIMATIbHYI0 OECKOHEYHOCTH, CIeIaB MpHU-
MEHUTEJbHO K HEKJIACCUYECKMM IMOAMHOXECTBaM Kilac-
CHYECKUX MHOXECTB 0a30BBIMU TIOHSTUSIMM CBOMX TEO-
PETUYECKUX U3BICKAHUI «HEUETKOCTh», «HESICHOCTb», «CITy-
YalfHOCTb», «BO3MOXHOCTb», «IIPaBIOIOI00HOCTD».

151 HOBOI Teopuu TOTpeboBajach U HOBasl JIOTHKA,
MOJIyYMBIIIasl Ha3BaHUE Heuemkoll soeuku, duiocodcekas
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OCHOBa KOTOpPOIii, K COXaJIEHUIO, HEIOCTATOUHO $SICHAa, HO
MpaKTAyeckasi 1ejib YK€ OIpeleieHa HCCIIeTOBAHUS
M0 «MCKYCCTBEHHOMY WHTEJIICKTY».

Eme pas momyepkHy, uto Teopus 3ame  3TO UMEHHO
meopusi HeHemKUX NOOMHONCECS8, d He MHOMCcecms. AMepu-
KaHCKUI YUEHbIA He TMOKYIaeTcsl Ha MHTYULIMIO MaTeMa-
TUKOB, TMMOHUMAIOIIMX IO MHOXECTBOM COBOKYITHOCTb XO-
pollIo onpeaeaeHHbIX 00beKTOB. 1o OTHOIIIEHNIO K TaKUM
00BEKTaM TOJIBKO MOAMHOXKECTBA MOTYT ObITh HEUYETKUMHU.
Ho a10 He o3HayaeT, 4TO Teopusi HEYETKUX MOAMHOXECTB
JIOJDKHA BBICTYIaTh B POJM KalpuU3HOTO M CBOCHPABHOIO
nacbiHKa. Ckopee Hao0OpOT: TPAIUILIMOHHYIO TEOPUIO MHO-
JKECTB MOXHO paccMaTpuMBaThb KaK YacTHBIM cioydail Teo-
pyUM HedyeTKux TNoaMHoxecTB. CoxpaHeHHE e TepMUHa
«YETKOE MHOXECTBO» OOYCIOBJIIEHO TE€M, UYTO OOJIACThIO
onpe/ie/ieHUsI HEYETKOTO TTOJAMHOXKECTBA SIBJISIETCSI OObIU-
Hoe MHoxecTBo. ['oBopsi mpoiile, 3azie MbITaeTCsl MPEOao-
JIeTh MPOTUBOpEUrE MEXAY (HPOpMai3MOM M KOHCTPYK-
LIMOHM3MOM, MEXIY MOTEHUMAIbHOIW U aKTyaJbHON Oec-
KOHeuHocThi0. Hackosbko 3To eMy ymactesl, TOKaxkeT Bpe-
Msl, HO Y€ CErofHsI y HEro MHOIO CTOPOHHUKOB M3 YKMcIia
MaTeMaTUKOB, JIOTUKOB, KUOEPHETMKOB U MHXKEHEPOB.

Yto coboii mpeacTaBisieT HedeTkas joruka? Kak or-
MeYaeT M3BECTHBIN IMpOoNaraHAUCT TEOPUM HEUETKUX TOMI-
MHOXecTB (paHIy3cKuii rpogeccop A. KodmaH, B coue-
TAaHUU «HEYETKUI» M «IOTHKa» 3aKIIOUYEHO HEYTO HEOObIU-
Hoe. Ho 4yto ecTh HeoObruyHOE? /IS KOro OHO HEOOBIYHO?

MatemMaTKi M JIOTUKUA TaBHO 3aMETWJIM, YTO B TpaK-
TUKE HAYJYHOTO TTO3HAHUSI MbI TTOJIL3YyeMcsl HE OTHOM «yHU-
BEpCAJIbHOI» JIOTUKOM, a pa3sTuYHbIMU JIOTUYECKUMU CHC-
TeMaMl U MeTomaMu. Bce ompenensieTcsi BHIOOPOM COOT-
BETCTBYIOILIIUX TEOPETUKO-METOIOJOTMYECKUX YCTAaHOBOK,
00YCJIOBJIEHHBIX TUIIOM pelllaeMbIX 3a1a4d. Tak, eciim roBo-
pUTb 00 aKCMOMATUYECKOM JIOTMKE, TO BOIPOC YIUPAETCs
B BBIOOp cucTeMbl akcoM. Kak Tonbko akcmombl BeIOpa-
Hbl, TO HU O KaKOW HEYETKOCTH HAIIMX PacCYXIECHUI He
MOXET ObITb U peun. Bce yrBepxkaeHus1, popmMyaupyembie
Ha OCHOBE BBIOPaHHOI CHUCTEeMbl aKCHMOM, JTOJLKHBI ObITh
CTporo M 0e3 MPOTUBOpEYUs YBSI3aHbI APYr C JIPYrom
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COIJIacHO TpaBWJIaM, YCTAaHOBJIEHHBIM B JaHHOWN cHCTeMe
akcroM. CooTBETCTBEHHO, eciii OyJieBa JJoTMKa  9TO JIO-
rMKa, CBsiI3aHHasi ¢ OyseBoil Teopueil MHOXECTB, TO He-
yeTKasl JIOTMKa CBsS3aHa C TeOpMeill HEeYyeTKUX IOAMHO-
>kecTB. PaccMOTpUM HeKoTOpble XapaKTepHble YepThbl TEO-
PUU HEYETKUX IMTOIMHOXECTB.

Ilycte M ectb MHOXecTBO, a P moaMmHoxXecTBO M
(P c M).

Tor dakt, yto sMEMEHT X MHOXEecTBA M €CTb 2JIEMEHT
noaMHoxkectBa P (npunadaexcum P ), OOBIMHO BbIpaXKaeT-
cd Tak: X € P, tie €  CUMBOJI TIPUHAJIEKHOCTH.

J1s1 BbIpaxkeHUsT YKa3aHHOW MPUHALIEXKHOCTH MOXHO
HCTIOJIb30BaTh TOHSITUE XAPaKmepucmu4eckas QyHKuyusa Up.
Orta yHKIUS yKa3bIBaeT, SIBISETCS JU (Ia WM HET) X
3JIEMEHTOM P :

1, ecim x € P
pp(x) = :
0, ectm x € P

B kxauecTBe mpumepa paccMOTpUM KOHEUYHOE MHO-
JKECTBO M3 MSITU 3JEMEHTOB.

M = {xla X2, X3, X4, xS}
1 IIyCTb
P={x,x, x}.

BemmuieM Uil Kakaoro sjieMeHTa U3 M cTeleHb ero
MPUHAUIEKHOCTH MHOXECTBY P :

pr(a) 0, pp(x)  Lwp () 1 oup(a) 0, up(xs) 1

DTO TMO3BOJISIET MPEACTaBUTh P yepe3 Bce 3JIeMEHTHI
MHOXecTBa M, CONPOBOAUB KaXXIbIii M3 HUX 3HAYCHUEM
ero (pyHKUMU TPUHAIIEKHOCTHU:

pP= {(xla O) ’ (x25 1)3 (X3, 1)3 (X4, 0), (x55 1)}
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Tenepb npeacTaBuM, UTO XapaKTepucTuyeckasi (pyHK-
1S IpUHUMAaET oboe 3HaueHue B uHTepBaie [0, 1]. B
COOTBETCTBMUM C 3THUM DBJIEMEHT X MHOXecTBa M MOXeT
He npuHamiexatb P (up= 0), MOXET ObITb dJIEMEHTOM P
B HeOoublloit creneHu (up 61m3ko K 0), MoxeT Gojee
WM MeHee NMpUHamiexaTtb P (up HA CIUIIKOM OJIM3KO
K 0, HU CIUIIKOM OJM3KO K 1) U MOXET OBbITb 3JeMEH-
ToM P (up = 1).

MateMaTyeckuii 0OBEKT, OINpeaessieMblii BbIpaXKeHHEM

P={(x 0.2), (e |0), (s [0,3), (v [ 1), s D).

rme =  CHMMBOJ HEUETKOCTH, X;  DJIEMEHT YHMBEpCallb-
HOro MHOXecTBa M, a 4hCJIo TI0C/Ie BEPTUKAIbHON YepThI
JIaeT 3HAUCHUE XapaKTepUCTUUECKOM (DYHKIIMM Ha 3TOM 3Jie-
MEHTe, OyIeM Ha3bIBaThb HEYETKMM ITOIMHOXECTBOM MHO-
xectBa M n obosHauats Tak: P M wm P c M.

[IpuHamneXXHOCTh HEUETKOMY ITOAMHOXKECTBY 000O3HAa-
YUM CJICAYIOLINM O0pa3oM:

xe P,ye P,ze P.
0,2 1 0

B ciydae ¢ HeyeTKMMU MOAMHOXKECTBAMMU CUMBOJI €
MOXHO CYUTaTh 9KBUBAJIECHTHBIM TPaJAUILIMOHHOMY €, a
CHMBOJI ¢ MOXHO CUMTaTh 9KBUBAJICHTHBIM TpaIUIIMOH-
HOMY CHUMBOJY €.

OmnpeneneHHOE 37€Ch HEYETKOE ITOAMHOXECTBO P
CONEPXUT B HEOOJBIION CTENMEHU X; HE COMCPXKUT X,
CONIEPXKUT X3 B HEMHOT'O OOJIbIICH CTereHU, YeM X,, MOJI-
HOCTBIO CONIEPXUT X; U B 3HAUUTEIBHON Mepe  Xs.

M3 ckazaHHOro BUIHO, YTO Mbl B COCTOSSHUM CO3AaTh
HEKYyl0 MaTeMaTU4ecKyl0 CTPYKTYpy, KOTopasl IO3BOJISIET
ONEpPUPOBATh C OTHOCUTENILHO HEIOJIHO OIlpe/eeHHbIMU
3JIEMEHTAMU M TIPUHAUIEXKHOCTb KOTOPOI K JaHHOMY I1OJI-
MHOXECTBY JIMIIIb B KaKOW-TO Mepe MepapXuyecKud YIo-
psnoueHa. K Takum cTpyKTypam MOXHO OTHECTU, HaIlpu-
Mep, B 3aJaHHOM MHOXECTBE JIIO/Iel, CITOCOOHBIX Ha yOMii-
ctBO KHs13s1 OT1T0 I'pocceHMapKcKoro, yxke MU3BECTHOTO HaM
MepcoHaXa 4eCTepTOHOBCKOM «Boie6Hoi cka3ku oTia
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bpayHa», HeKoTOpOe TTOIMHOXECTBO JIIO/CH B CONAATCKOI
dopmMme.

Hamum ¢ momoiiplo npodeccopa Kodmana crporoe
onpejie/ieHUe TOHSITUS HEUYETKOe MOIAMHOXECTBO.

ITycte M ecTb MHOXECTBO (CUETHOE WJIM HET), a X
aneMeHT M. Torna HeYyeTKMM IOIAMHOXECTBOM P MHO-
KectBa M OyneT Ha3bIBaTbCS MHOXECTBO YMOPSIIOYECH-
HBIX T1ap, a UMEHHO:

(e lup @)}, vx e M,

rae Up(X)  CTENeHb NPUHAUIEXHOCTH X B P, T. €. Te
up (X)  xapakmepucmuueckas QYHKUUS NPUHAONEHCHOC-
mu, TPUHUMAIOILASI CBOM 3HAUEHUSI BO BIIOJIHE YIIOPSIIO-
YyeHHOM MHoxecTtBe M. DTa (yHKIUUS yKa3blBaeT cme-
neHb WM ypoeeHb TIPUHAJIEXKHOCTU DJIEMEHTa X MOAMHO-
xectBy P. MHOXecTtBO M OyneT Ha3bIBaTbCS MHOXECTBOM
MPUHAICXKHOCTEN.

Ecniu M = [0, 1], To HeyeTKoe MOAMHOXECTBO P Oy-
JIeT paccMaTpuBaTbcsl YXKe He Kak HedyeTKoe, T. €. OylaeT
paccMaTpuBaTbCsl KaK OOBIYHOE MOIMHOXECTBO.

Takum obpazom, koHcTatupyer KodMaH, ITOHsITHE HEYeT-
KOro TTOIMHOXECTBa CBSI3AHO C TIOHSITUEM MHOXECTBa B
OOBIYHOM €ro CMbICJE U TIO3BOJISIET M3ydaTb HECTPOro
onpeeeHHbIe TTOHSITHS, UCTIOJb3Ys MPUBbIYHbIE MaTeMa-
TUYECKUE CTPYKTYpPHI.

Jns HedyeTKUX IOJMHOXECTB MOXHO IPUMEHUTh
reOMETpUYECKUEe PUCYHKM, OTIAJCHHO HallOMMHAaoII1e
auarpaMMbl BeHHa Oiinepa.

PaccMoTpuM MpsIMOYTOJIbHYIO CUCTEMY KOOpIMHAT
(puc. 20), Ha ocH OopAMHAT KOTOPOI OTKJIaIbIBAIOTCSl 3Ha-
yeHus1 Up(x), a Ha ocu adcuucc B IMPOM3BOJILHOM ITO-
psliKe pacnionioXeHbl ajeMeHTol M. Eciu xxe M Bron-
He YMOpsiIOYEHHOE MHOXECTBO, TO TaKOM K€ MOpsIoK
JIOJDKEH COXPaHSIThCSl B PACIlONOXEHUHU 3JIEMEHTOB Ha OCHU
abcuuce. Ha puc. 20 npuHamieXXHOCTb KaXI0ro 3j1eMeHTa
n300pakeHa ero opauHaToi. 3alllTpUXoBaHHAsI YacTb Ipsi-
MOYTOJIbHUKA TMPEACTaBISIET HEYETKOE MOIAMHOXECTBO P
U BCE HEYETKHE IMOJAMHOXEecTBa (IMOAMOAMHOXECTBA),
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0 ‘

Puc. 20

colepxaliiecs B MoAMHoxecTBe P. B maHHoOM ciydae
3allITPMXOBaHHbBIE YaCTH M300paKarOT OTHOIIEHUE HEYeT-
Koro noaMmHoxectsa P x MHoxectBy M (P c M).
Takoe rpaduueckoe mnpeacTaBieHUe NejaeT 3pUMbIMU
MPOCThbIE OIepaliMi Ha HeYeTKUX MoaMHoxecTBax. CooT-
BETCTBEHHO, Ha puc. 22, 23, 24 oTpakeHO CBOMCTBO 8K.0Ue-
Hus, Ha puc. 25, 26, 27  donoarnenus, Ha puc. 28, 29, 30
o0sedunenus, Ha puc. 31, 32, 33 nepeceuenus.
Ilonarato, B mepBoM NPUOJMKEHUM BCEro 3TOro J0CTa-
TOYHO, YTOObI UMETh camble OOIIME MPENCTABICHUS O CIie-
HU(pUKE TEOPUM HEYETKUX ITOAMHOXKECTB. Terepb obpa-
TUMCSI K TIOHSTUSIM HEUYETKOM JIOTMKM.

bynem ucrnonb3oBaTh cienymoolme o0O3HAYSHUS IS
HEYETKUX TEPEMEHHBIX: P = up(x), O = up(x) u T. 1.

0
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0

Puc. 23

B GuHapHoii OyrieBoil anredpe mepeMeHHbIE MOTYT MpU-
HUMaTh TOJIBKO OMHO M3 JBYX 3HaueHMi  uctuHa (1)
wm Joxb (0). HetpynmHo moramaTbesi, YTO B HEYETKOM JIO-
TMKe 9TO TpeOOBaHNE HE COOJIIOIAaeTCs, BEpHEe, Yallle Bce-
ro He coOJogaeTcs, 00 OHM MOTYT NPUHUMAThL JHOOO0E
3HAYeHWE B MHTepBajie UCTMHA  JIOXb (1 0), o yem
CBUJCTEIILCTBYET CIEAyIOLIasl 3anuck: a, b, ¢, ... € [0, 1], rme
a, b, cuT. 1. Heyerkue nepeMeHHble. DYHKIMU, TTOCTPO-
€HHbIE C TTOMOILIbIO HEYETKMUX MEePEMEHHBIX, Oy/JeM Ha3bl-
BaTh (DYHKLMSIMU HEYETKMX MEPEMEHHBIX, €CJIM BbITTOTHE-
HO clleylolliee YCIOBUE.

Ilyctb f(x, y, ...) ecTb (DyHKUUSI OT apryMEHTOB p, ¢, ...
YT1o0b1 3Ty (YHKIMIO MOXHO ObLIO Ha3BaTh (PyHKIIMEH
HEUYETKUX MEPEMEHHbBIX, HEOOXOAMMO M JOCTATOYHO, YTOOBI
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Jf 3aBuUceNa TOJBKO OT HEYETKUX IMEPEMEHHBIX U UTOOBI
Mmbl umenu 0 < < 1.

B ominune or OyneBbIX (YHKIMI 111 cUCTeMaTUdec-
KOro aHajau3a (yHKIUN OT HEYETKUX apryMEHTOB HEJb3sI
BOCIOJIb30BATbCS METOIOM COCTAaBJICHUSI TaOJIUIl MCTUH-
Hoctu. [loaToMy HeueTkasl Joruka omupaercss He Ha Tao-
JIMIIbI UICTUHHOCTM, a Ha orepaluu, Mpou3BOAMMbBIE Ha
HEUYETKUX TMOAMHOXKECTBAX.

Kakum obGpazoM ocyilecTBisercsl (PpyHKIMOHAIbHOE
MpeACTaBICHUE HEYETKUX YTBEPXKICHUM (BbICKa3bIBAaHUIA)
B HEYETKOH Joruke?

OtBer Ha 3TOT Bompoc KodmaH HaunMHaeT co cpaB-
HUTEJILHOTO MpUMepa, OCHOBAaHHOTO Ha cKadke «KpacHas
[lanmoyka». Y4nThIBast €ro OIbBIT, 0OpaTUMCSI K 3HAKOMOK
HaM «paccKkas3Kke», TMOBEIaHHON B MPEIbIIYIIeM pasjese
natepom bpayHoM.

IlycTte MMeeTcsT MHOXECTBO TOTEHIIMATbHBIX YOUIIL
KkHs351 OTTOo I'pocceHMapKcKoro:

M  {oTILIeIbHMK, CIYTU OTIIEJbHUKA, pa300MHUKM, COJIIAThI}.

Paccmorpum P ¢ M, ¢popmanbHOE NOIMHOXECTBO JIMII,
KOTOpbIE MOTIJIM Obl, MUHYSI BCE IMOCTbl OXpaHEHMsI, Ha-
MacTh Ha KHSI3SI.

P {(otwenmsHuk |0), (cymm orwensrrka | 0,5), (pasooiiriku | 1),
(conmarel |0)}.

Pacemorpum Q C M, T. €. TOIMHOXKECTBO JIMII, KOTOPbIE
MoDM OBl 3HaTh Iapojb, YTOOBI IPONTU ITOCTbI OXpaHe-
HUSL

Q  {(orwenbuuk |0), (cayrm orwensHuka |0,1),
(pas6oitnuku |0,2), (commarst |1)}.

Torga HevyeTKoe MOAMHOXKECTBO JIMII, KOTOpblE MOIJIU
ObI 3HaTh IapoJIb U YOUTb KHS3S, 3TO:

PN Q {(omwensuuk |0), (ciyru ormensHuka |0,1),
(pas6oitnuku |0,2), (commarsi |0)}.
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Kak Buaum, B youiicTBe MOIJIM ObITh 3aMellaHbl TONb-
KO CJIyTH OTIIEIbHUKA WM pa30OMHMKU, HO HUKAK HE
connatel. Ilouemy ke marep bpayH ykaszan Ha coninarta,
BOIIPEKM CaMOi 2JIeMeHTapHOU Jloruke? A mysist U Ipo-
Outasa myneit mepeBssb! BwicTpen ObLI OAWH, YTO MOTYT
MOATBEPAUTh COJNJIATHI MOCTOB OXpaHEHMs, HO TeM He
MeHee Mbl UMEEM JIBa OTBEpCTHSI B TOJIOBE U B Iepe-
Bs13U. Ilatep bpayH mpedmonoxui, 4To IepeBsI3blo ObLia
obMoTaHa rosioBa KHs3s. Kto mor ato caenatb?

Paccmorpum Z ¢ M, popMaibHOE TTOAMHOXKECTBO JIMLI,
KOTOpbIE CMOCOOHBI OBUIM, HE OITyCTOllasi KHSDKECKUX
KapMaHOB, KpEINKO-HaKpernKo oOMOTaTh IMepeBsI3bl0 TO-
JIOBY KHsI3$l, YTOObl OH HE CMOT KPUKHYTb.

Z  {(oTLLETBHUK |0), (cyyru oTIIeTBHUKA |1), (pa30oiHUKKU |0),
(conpmatser | 0)}.

Torna HeyeTKoe MOAMHOXKECTBO JIMILI, KOTOPbIE MO ObI
3aBsI3aTh POT KHSI3I0, Y3HATh Maposib U YOUTb KHSI3s,  9TO:

PN QN Z {(otwensuuk |0), (cayru orwenshuka |0,1),
(pa3boitHUKU |O), (conmaTel |0)}.

OnsITh HEYyTELIUTENbHBIN BBIBOM, XOTS KPYr MOI03pe-
BaeMbIX JIMII Cy3WJICsI, MO0 OCTaIMCh ToJbKO ciayru. Ciayru
HE 3HAIOT MapoJisl, a CoJiaThl, OCTalOIIecs] BHE BCSIKHUX
TMOMO3PEHNIA, HE JOJDKHBI 3aBSI3bIBATH POT CBOEMY T'PO3HO-
MY U BCECUJIbHOMY HadaJIbHWKY, HO JOJDKHBI HEYKJIOHHO
BBITIOJTHATE TIPUKa3 CTpEJISITh BO BCEX, KTO HE 3HAeT
nmaposst. OTcroga cam co0oil HampallliBaeTCcsl BbIBOJA, UTO B
YOWIICTBE KHSI3$T 3aMeIlaHbl COJNIATHI, CIYTU ... OTIICNb-
HUK, T. €. COBEPIIEHHO HEMOMA03pEBacMbIe U MOI03peBaEMbIC
Jmua. KHs3b He MOr copBaTh MepeBsI3b, 3aKPHIBAIOIIYIO EMY
poT, U HasBaTb mapoiyib. CoigaT He MOT HE BBINOJHUTh
npukas. OTIIETbHUK, 3HAsI CUTYallMIO BOKPYT 3aMKa, B JIyd-
IIeM cjydyae He BOCIPEMSITCTBOBAI CBOMM CIIyTaM 3aBsi-
3aTh POT KHS310, a B XY[AIIEM CaHKIIMOHWPOBAJ 3Ty OIle-
pauuto. TakuM obGpa3zoM, KHsI3S1 clydailHO yOWJI conaat, a
yOMIACTBY CITOCOOCTBOBAJIM OTILEIBHUK W €ro CIYyTH.
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OTMILEHHE CBEPIIUIOCH!

HTtak, B peaslbHOI >XU3HU HaM IMOCTOSIHHO TTPUXOIUTCS
CTAJIKUBATLCSI CO MHOXKECTBOM CJIy4yaeB, KOIJa Mbl ITPOCTO
00s13aHbl YUUTHIBATh HESICHOCTb U HETOYHOCTb MHGOpMa-
LIMU O SIBJISHUSIX B Tpolieccax OKPYXKAIoIIero Mupa.

Teopust 3age  2To MHTEpecHas 1 MHOrooOeIaroIas
MOMbITKA JaTh XOTSI Obl CXeMaTUYHbIi HaOpOCOK pellle-
HUSI TPOOJIeM, B KOTOPBIX CYOBEKTUBHBIE CYXXACHUS WU
OLIECHKM WTPalOT 3HAYMTEJbHYIO POJb MpU yueTe (akTo-
POB HESICHOCTU M HeompeaeneHHocTu. st Hac ocobeHHO
3HAYMMO TO, YTO MpelaraeMasi Teopusl CTpOUTCsl Ha Gase
TEOPUU MHOXECTB, XOTSI B COBEPILIEHHO HEOXUIAHHON MH-
TepHpeTaly HEKOTOPbIX M3 3TUX MHOXECTB (HEUETKHUX
MoAMHOXecTB). laHHasi 3HAYMMOCTb OOBSICHSIETCSI TEM, UTO
MPOCIIEKUBACTCST CBSI3b MEXIYy MAaTEMaTUKOW M COBPEMEH-
HOI JIOTMKOM, KOTOpasi CBOMM IIOSIBJIGHUEM Ha CBET BO
MHOTOM 00s13aHa TE€OPETUKO-MHOXECTBEHHOMY MOIXOMY K
IMMOHMMaHUIO OCHOB MaTeMaTMuyecKoil Hayku. B mpoTtus-
HOM cJlyyae BapMaHT HEYETKOW JIOTMKMU ObLT Obl MPOCTO
9K30TUYECKUM O00pa3lioM HapaHaydyHol ¢aHTACTUKU. Bax-
HO ellle M TO, YTO C MOMOIIBIO HEYETKUX MHOXECTB (TIOMI-
MHOXECTB) TepedpachbiBaeTCsl MOCTUK K TaK Ha3bIBaeMOM
MOOGAbHOUL A02UKe.

3alie TIPOTUBOIOCTABISIET IBY3HAUHOM M Ja’ke MHOTO-
3HAYHOM JIOTMKE TPaauIIMOHHOIO oOpasiia JIOTUKY C He-
YETKOM MCTUHHOCTBIO, HEUYETKUMM CBSI3SIMU U HEUYETKUMM
BbIBoaMu. [lo ero MHeHMIO, UMEHHO TaKasl HeueTKasl Jio-
IMKa, KoTopasl ellle HeJIOCTAaTOYHO M3ydeHa, UTPaeT OCHOB-
HYIO POJib B CIIOCOOHOCTU YEJIOBEYECKOTO MBIIUIEHUS BbI-
OupaTh M3 IIMPOKOro MHGOPMAIIMOHHOIO MOTOKa U Olle-
HUBaTb TOJBKO T€ CBEIECHMSI, KOTOpble MMEIOT XOTSI Obl
KOCBEHHOE OTHOIIIEHHE K penaemoil 3amaye. OcoOeHHO
9TO KacaeTcsl CIIOCOOHOCTH YesloBeKa M3BJIEKAaTh I10JIe3-
HYI0 eMy MH}OpMaLIMIO U3 COOOLIEeHUI, (GOPMYIUPYEMBbIX
Ha €CTECTBEHHOM SI3bIKE.

B cBs13M ¢ TakuMM B3IJISIIOM Ha €CTECTBEHHBIN SI3BIK
aAMEPUKAHCKUI YYEHBII BBOAUT MOHSITUE «IMHTBUCTUYEC-
Kasl mepeMeHHas». YTo 3To Takoe M ISl Yero OHO Tpedy-
ercs1?
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JIuHrBUCTMYECKasI TepeMeHHasl ompeAessieTcsi KaK Iie-
peMeHHas1, 3HaUCHUSIMU KOTOPOMA SIBJISTIOTCST BbIPAXKEHUST ec-
TECTBEHHOI'O M MCKYCCTBEHHOTO $I3bIKOB. Tak, Harpumep,
€CJIA «BBICOKMI1», «0YEHb BBICOKMIi», «HEBBICOKUIA» U T. II.
CYTh 3HAUCHHUSI CJIOBA «BBICOTA», TO «BBICOTA» CUMTACTCS JIMH-
TBUCTUYECKOI TTepeMEHHOM, TTOCKOJIbKY €€, TaK CKa3aTbh, «Bbl-
COTHOCTb» BapbUpyeTCsl B TOBOJBHO IIMPOKOM JMAaIra3oHe.

Wnes nuHrBUCcTMYECKON MepeMeHHOI ObUla BBIABUHY-
Ta B 1972 1. OTta uaes ciyXwia yKa3aHUEM Ha JIMHIBUC-
TUYECKME AaCMEeKThl OTHOILIEHMSI MPUHAIIEKHOCTU B He-
YEeTKUX MOAMHOXECTBaX, T. €. yKa3blBaja Ha MPUHAIECK-
HOCTb KaKOMY-JMOO HEYETKOMY IOAMHOXECTBY HEKOETO
MpeaAMeTa, XapaKTepUCTUKa KOTOPOMY [aeTcsl CcloBaMU
€CTeCTBEHHOro si3blka. CKaxkeM, ecli BbICKa3bIBaHUE O
HEKOTOpOM (haKTe HECET OTTEHOK HEYBEPEeHHOCTH, TO JdaH-
HOE BbICKa3bIBaHWE MOXHO OXapaKTepu30BaTb Kak, Mpei-
TOJIOXKUM, UCIUHHOe, He O4eHb UCMUHHOe U T. I

TakuM oOpa3oM, HEUETKUMU BbICKa3bIBAHUSIMUA Ha3bl-
BalOTCsl BbICKAa3bIBAaHUSI BUAA U3 p credyem ¢, B KOTOPBIX
nepeMeHHbIe (p, ¢, Z U T. J.) UMEIOT HeUeTKOoe 3HaueHMeE.
Hanpumep, u3 Toro, 4ro p Majo, cjieayeT, yTo g BEJIUKO,
TJe Mai0 U 6ealko0 paccMaTpUBalOTCS KaK 2JIEMEHThI He-
YEeTKO OINpeAeIEHHBIX MHOXECTB.

ITosxe 3ame mpemIoXua BBECTU B pacCMOTpEHHE He-
YEeTKYIO JIOTUKY C JIMHTBUCTUYECKUMU, a HE YMCIOBBIMU
(1, 0) 3HaueHUsAMU UCTUHHOCTU. COrIJacHO 3TOH JIOTHKE
BbICKa3bIBAaHME MOXET MPUHMMAaTh MCTUHHOCTHOE 3Haye-
HUE TUTIA: UCIUHHO, A0NCHO, AOCONMOMHO N0MNCHO, AOCOMOMHO
ucmunno n T. 0. Kaxnoe Takoe 3HaueHUE TPEICTABISIET
HEYeTKOe MOAMHOXECTBO eIUMHUYHOro uHrepnaia [0, 1].

YT1006BI cKazaHHOE cAeaTh sicHee, oOpaTUMCsI K CJIOBa-
pIO U TpaMMaTUKe HEYETKOW JIOTMKHU C JIMHTBUCTUYECKU -
MU TIEpEMEHHBIMU.

Ilycte L  s3bIK, T MHOXECTBO TEpMUHOB (JIOMYCTH-
MO CcuMTaTh, 4To 7'  OMpeneiecHHOe MHOXECTBO), X  DJIe-
MeHT (TepMuH) MHOXectBa 1 (x € T), U obmactb pac-
cyXneHuii, y  snemeHT (00bekT) MHOXectBa U (y € U),
N HeyeTKoe OTHOIIEHHWE HOMUHAIMM (MMEHOBaHMSI)
us T B U
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bynem cuutath, yTo L €CTh COOTBETCTBUE MeXay 1 U
U, a N cBsI3bIBaceT C KaXIbIM TEPMUHOM X B T U KaxKIbIM
y B U creneHb MpUMEHUMOCTU (IPUHAUIEKHOCTU) X K
y v, ).

Hanpumep, ecim x  mojomoit, y 23 roga, TO Uy
(Monomoit, 23) MoxeT ObITh 0,9 U3 YKMCIOBOrO MHTEpBa-
1a [0, 1].

3aMeTUM TakXe, YTO TEPMUH MOXET «OBbITb DJIEMEH-
TapHbIM» (HAIlpUMEpP, X  BBICOKUI) WJIM COCTaBHbIM,
KOIJla OH SIBJIIETCSI COWIECHEHUEM 3JIEMEHTapHBIX TeEp-
MMHOB (HampuMep, X  OY€Hb BBICOKUI MYXUMHAa).

B xonue 70-x rr. 3age oOHOBMJI MHTEPIIPETALIUIO TI0-
HATUN TEOPUM HEUYETKMX MHOXECTB M HAMETUJ HOBBIE
MEPCIEKTUBBI Pa3BUTUSI CBOEH TeOpuM, cHOPMYJIMPOBAB
TaK Ha3bIBAEMYIO meopuro 8o3modxcHocmeli. B KOHTEKCTe
9TOl TeopMM HeYyeTKMe MHOXecTBa (IMOJIMHOXECTBA)
paccMaTpUBaIOTCsl KaK pacnpedeneHiiss 03MONCHOCHEl, T. €.
KaK MHOXecTBa 0oJjiee MJIM MEHee BO3MOXHBIX 3Haye-
HUI TIEPEMEHHOM.

ITo MHeHUIO onmHOrO U3 MocjenoBaTeneit 3ane, Mpea-
JIOXKEHHAs TEOpUsI BO3MOXHOCTEW TPEACTABIISIET COOOM
000011IeHe OOBIMHOW MOOGAbHOU CeMAHMUKIL.

YTo cTOUT 32 ITUMHU JIOTUYECKUMM TEpMUHAMU
«MOIATBbHOCTb» M «CEMaHTUKa»!

CJI0BO «MOJATLHOCTH» TIPOMCXOMUT OT JJATMHCKOTO CJIO-
Ba «Mmojmyc» (cnocob, omHouterue). IlocpencTtBom cioBa «Mo-
JAJIBHOCTh» 0003HAYaeTCsl OINMpeEeIEHHbI CIIOCO0 OTHOIIIE-
HMST BBICKA3bIBAIOIIETOCSI CYObEeKTa K MPEIMETY BbICKA3bI-
BaHUSI.

Korma-to Hemeuxuii ¢punocop M. Kanrt, ciemys tpa-
MUKW, OTHOCUJ K pa3psily MOJAJIbHBIX CYXICHUU ac-
cepmopuveckue cyycoerus (CyXIeHUs TeHCTBUTEIbHOCTH,
yTBEpXKAaolme (GakTbl, HO HE BbIpaXKalollyue MX HEmpe-
JIOXKHYIO JIOTUYECKYIO HEOOXOMUMOCTD), CYyHcOeHUs npobae-
mamuueckue (Cy>XICHUSI BO3MOXHOCTU) U CYHCcOeHUs ano-
Juxmuueckue (Cy>XIeHUSI HEOOXOMMMOCTH, BbIpasKarollre
HEOOXOIMMYIO CBSI3b MEXIy MpeaMeTaMH). DT TpU BHIA
CYXIECHUI HE HCUEpIbIBAIOT Bce OOraTcTBO BO3MOXHBIX
OTHOLIEHUI MonaibHOCTU. Harmpumep, npockObl, TpUKa3bl,
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KOMaH/Ibl, KJISTBBI U T. 1. TOXE BbIPAXKalOT OIpeNeIeHHbIE
OTHOILLIEHUST BBICKA3bIBAIOIIIETOCSd K TpeAMETaM BbICKa-
3bIBaHUS, HO B TPAIULIMOHHON JIOTUKE OHU HE HAXOIST
cebe Mectra. K TOomMy Xe naneko He Bcerma M HE Tak
MPOCTO YCTAHOBUTH Pa3UUUsl MEXIY IeUCTBUTEIbHBIM
U HEOOXOAMMBIM, TaK KakK Ioayac Ciay4yaiiHOCTb MpUOO-
peTaeT cTaTyc AEUCTBUTENbHOCTHU, TTOCPAMJISIsl HEOOXOIM -
mocTb. [loaToMy Kakoe-To BpeMs IMpencTaBUTENN MaTe-
MaTUYECKOW JIOTUKM CUUTAIM, YTO MOIAJIBHOCTb €CTh
cKopee MpeaMET TCUXOJOrMYECKOTo, a HE CTPOro JIOTU-
yeckoro uccienosanusi. Ho B XX cronetun oTHolleHUe
JIOTUKOB K MOJAJIbHOCTU PE3KO M3MEHUJIOCH.

Pa3zButre umeii MomaabHON JIOTMKMA OOBIYHO CBSI3bI-
BalOT ¢ TpeMs nepuogamu. K mepBomy mepuoay OTHO-
CUTCSI aHTUYHAsl W CpeIHEBEeKOBasl Jioruka. Bropoil me-
puon patupyercd Hayajiom XX B. Hakonel, Tpetuii me-
puox 310 50 60-¢ rT. XX CTONETHSI.

Jlornueckuii aHanM3 MOIaIbHOCTEN BIEPBBIE OBLT OCY-
LLIECTBJIEH APUCTOTENEM, HO TOJbKO B XX CTOJIETUM MO-
JAJIbBHOCTU CTaJld TPEAMETOM BCECTOPOHHETO, TITyOOKOTo
U CHCTEMATUYECKOro JIOTMKO-(duiaocodckoro aHanausa. B
JJaHHOM cJly4yae IIepBbIi U caMblii BECOMBIN BKJIal ObLI
clenaH aMepuKaHCKUM ¢duiaocodoM u jorukoM KiapeH-
coM HpBrHrom JIbtoncoM, KOTOpbIi BO BCEOPYXUM CO-
BPEMEHHOW €My CUMMBOJIMYECKON JIOTMKHU BILJIOTHYIO 3a-
HSUICS U3YYEHUEM MOAAIbHOCTEN.

OxonuuB I'apBapackuii yauepcutet (CIIIA), JIbonc
npernogaBai B alma mater (JlaT. OyKB. KopmAwias mMams)
1920 o 1953 1.

B teopuu mosHaHusg m 3TukKe JIbtonc npuaepxXuBaics
TaK Ha3bIBAEMOT0 KOHILIEMTYaJMCTUUECKOrO MparMaTu3Ma,
KOPEHSIIIIErocsl B KAaHTOBCKOW (ujtocopuu, T. €. CTPEMUIICS
pa3BUBaTh CBOIO JIOTMKO-(UIOCO(PCKYI0 KOHLEMINIO B
maHepe KaHTa.

B noruke JIblorc BhICTyIaja KakK ONIMOHEHT hopMaiuc-
TUYECKUX CUCTEM, TIPEACTABUTEM KOTOPBIX 3a4acTylO HESIB-
HO areUIMpoBaii K colepXaTelbHbIM (MHTYUTHBHO SIC-
HBIM), a He K (popMaIbHO KOPPEKTHBIM aprymeHTam. MHa-
Yye TOBOpPSI, OH OTKJIOHSUI JIOTUYECKUE CUCTEMbBI, KOTOPBIE
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HE OrpaHMYMBATIU ce0sI CTPOrO OT BCEr0 COMHMTEIBLHOTO
B OMITMPUYECKOM OIIbITE.

OcHoBHbIMM paboTamu JIbionca siBistIOTCS: «CHUMBO-
nrdeckast Joruka» (B coaBTopctBe ¢ Cooper Harold
Langford; 1932), «AHammu3 3HaHus1 U ouieHK» (1947), «Oc-
HOBaHME U Ipupona Ipasa» (1955).

B cBoux mybnaukanusx 1916 u 1932 rr. JIstouc nocra-
TOYHO TIOJTHO TIpencTaBUI (HOPMaIM30BaHHYIO CHUCTEMY
KJIaCCMYECKUX MOJAIbHOCTEN M TMOMNBITAJICS MOCTPOUTh
TEOPUIO CTPOTOM MMILIMKAIIMH.

OcHoBHas unes JIbionca coctosila B MPOBEIEHUN pa3-
JIUYMST MEXIY CBSI3KAMU, BBIPAXKAIOIIMMU JIOTUUECKYIO He-
00XOIMMOCTb, U CBSI3KAMM, HE BbIpaXKalolMMU TakoBylo. B
pe3yJibTaTe ObLJIO HaMEUEeHO pas3rpaHWYeHUuEe MEXIy Ma-
mepuansHoll (MHTYUTUBHO-CONIEPKATEIbHON) UMILTMKALIMEH
u cmpoeoii (HeoOXoauMo-(opMallbHOI) UMIUIMKAICH.

Ctpost cBOIO Teopuio MojajibHoOcTel, JIbiouc Morbl-
TaJicsl UCTIBITaTh Ha TIPOYHOCTb pa3Hble aKCMOMATUYECKUE
cucteMbl. [lo3nHee 2TM cucTeMbl TOJYyYUIM Ha3BaHUE
cucrem: S1, S2, S3.

B nmanbhetiem uaen JIbiorca ObUIM pa3BUTHI B JIOTU-
yeckux cucreMax S4 u S5. Ilpu 3ToM JIoruku obpaTuiu
BHUMaHHE Ha OJVH JaBHO M3BECTHBIN (pakT, Kacarolumii-
cs1 CyIepIio3ulMii MoJaJbHOCTEW BUOA: Heo6Xodumo, umo
Heo0Xo0UMO...; HeoOXo0UMO, Umo G03MONCHO... . 110m10OHbBIC
CYIEpPITO3UIIMN MOTYT TTOKAa3aThCsl OObIIEHHOMY CO3HAHUIO
YEeM-TO CJIMIIKOM 3ayMHBIM, HO B BTUX 3ayMHOCTSIX KOpe-
HUTCSI MHOTO IIEHHOTO JUISl JIOTUKM M €€ MPaKTUIeCKUX
npuyiokeHnit. [1oaToMy JIOrTMKM TIOTBITAIMCH CHOPMYITH-
poBaTh aKCMOMBI, TTO3BOJISIIOIINE CBOAUTDH (PEaylIipOBaTh)
MOIAJILHOCTU K OMpeAeICHHOMY MX YMCIY MM K MOIalb-
HOCTSIM OITpeNieIeHHON (OpMBI.

Ecimu ynpoctuth M3n0oXKeHHOE, MOXXKHO cKazaThb: JIboun-
COM OBLIM TTOCTPOECHBI UCUMCIICHUST TaK Ha3bIBAEMBIX aJie-
TAYeCKUX (6auskux K ucmune; Tp. aletheia  ucmuna) mo-
JaJIbHOCTEH, MO3BOJISIIOLINX M3YJaTh MPOOJIEMbI JOrMyec-
Koro ciemoBaHusl, 160 JIblonc monaran, 4To JIOTMYECKOe
cJIeIOBaHNE TECHO CBSI3aHO C TMOHSITUSIMU He00X00umocmil
u 6o3moxchocmu. IlpaBaa, BIOCIEICTBUM OKa3aloCh, YTO

260



MMOCTPOCHHbIE UM MCUMCIIEHUSI CTPOTOi MMIUTMKAIUU He
BHOCSIT CYIIIECTBEHHOI SICHOCTM B MPOOJIEMY JIOTHYECKOTO
cJIe/IoOBaHMS, HO TeM He MeHee MMEIOT OOoJIbllIoe 3HAYECHKE
JUISI COBEPILICHCTBOBAHMUSI JIOTMUECKOTO MHCTPYMEHTAPHSI.

B 1948 r. anrmmiickuii noruk P. @eiic mpemioxu
cBoeMy Koiutere U Apyry . MakkKuHCH O3HaKOMUTBCS
C TIpOCIEKTOM TpakTaTa «MomaiabHasl JIOTUKa», BTOPYIO
4YacTb KOTOPOro Mor Obl HamucaTb MaKKWHCHU, €CIU €ro
3aMHTepecyeT Takoro poaa pabora. IlpemioxeHue ObLIO
npuHSaTO, HO B 1953 1. MakkuHcH ymep, yCIleB MOATrOTO-
BUTb JIMIIb HECKOJbKO (bparMeHTOB Oyayllleid KHUTHU.
IIpaBna, oH okazan Deiicy 3HAUUTETbHYIO TTOMOIILb CBO-
UMU COBETAMM M KPUTUYECKUMM 3aMeUYaHUSIMU.

ODeiic nmpoagorkan YIMOPHO TPYIAUTHCS Hal PYKOINU-
Cbl0, YTOUHSISI MO XOAy padoThl MEepBOHAYAIbHBIN TIaH
TpakTata. K coxajeHuto, TpakTaT Tak U He ObLT 3aBep-
meH, u6o B 1961 r. Peiic ymep. OnHako cueaHo ObLIO
MHOTO€, U TTIO3TOMY APY3bsl YUYEHOTO PELIMJIM U3AaTh py-
konucHoe Hacnenue @eiica. B 1965 r. kHura @eiica
«MopanbHasl JorMkKa» yBHEIa CBET.

ITo mHenuio Peiica, MomaabHasl JIOTMKA, WU JIOTMKa
MOJJIBHOCTEH,  3TO JIOTMKa, KOTopasi U3y4yaeT He TOJIb-
KO YTBEPXIEHUSI M OTpPUIIAHUS, HO M TaK Ha3bIBaeMbIe
cunbHble NI caabble YTBEpXIeHUST U oTpuliaHus. K cuib-
HBIM OTHOCSITCSI YTBEpXKICHUSI TUMA: Imo HeobXooumo
ucmuHHo;, Imo Heobxooumo 10xcro. K ciabbIM OTHOCSITCS
YTBEPXKICHUS TUIIA: DMmMo 6803MONCHO UCMUHHO, Dmo 603-
MONCHO N0OMHCHO.

CeromHs1 MofaJibHasl JIOTMKa BechMa pa3BUTasl OTpacib
(opmanzoBaHHOM Joruku. Jlornyeckuii aHaau3 CBUIC-
TEJIbCTBYET, UTO MOAAJIBHOCTA MOXHO HCIOJIb30BaTh IS
Pa3bsSICHEHUST HEKOTOPBIX TPYAHBIX JIOTUUECKUX TMOHSITUIA.

B MopanbHOI JIorMKe M3y4aroTcsi TaKWe paccyxkie-
HUSI, B COCTaB KOTOPBIX BXOISIT BbIpaXKeHUS, aHAJIOTMY-
HbIE CJIOBAM <«HEOOXOIMMO», «BO3MOXHO» M T. I. DTH
JIOTMYECKHE KOHCTaHThl Ha3bIBAIOTCSI MOOAAbHOCMAMU VU
MOOANbHBIMU ONEPaAmopamil.

MonanbHble omepaTopbl TECHO CBSI3aHbI C IOHMMa-
HUEM CYTU MMILIMKAIUU.
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MMruakammst ecau p, mo g, cUUTarOIIASICS JIOXKHOM TONb-
KO Torma, Koria p UCTUHHO, a ¢ JIOKHO, IMOJTy4yuia Ha3Ba-
HUE MamepuaibHoll UMRAUKAUUL.

MatepuasibHasi UMIUIMKAIUST MPENOTHOCUT CIOPITPU3bI
HE TOJILKO HEAOCTATOYHO IMOCBSIIIEHHBIM, HO U M3TpaM JIO-
ruyeckoil Hayku. Tak, ¢ TOUKM 3peHUs] JJOTUKU U BOIIPEKU
3[IpaBOMYy CMbICIy BbicKasbiBaHue «Ecim 2 + 2 = 5, To
[Mapmx  cronmuma @paHLUU» SBISIETCS UCTUHHBIM, I1O-
CKOJIbKY MCTMHHBIM SIBJISIETCSI TPOCTOE BBICKa3bIBaHUE
(koHcekBeHT) «[lapmk  crommua @panunm». Kak Tak
noJydaercs?

ITonsaTusa TUma «p HEOOXOOAUMO» U «g BO3MOXKHO»
BO3HMKAIOT B TeX 00JIACTSIX JIOTUYECKUX pacCyXIeHUH, Te,
no cioBam KimmHM, JormycKaroTes JBa BUA «MCTUHHOCTH»,
OIIMH U3 KOTOPBIX MMeeT OoJyiee YHUBEPCATbHBIN U MpH-
HYIUTENbHBIN XapakTep, yeM apyroil. Tak, ¢ TOUKu 3peHust
MAaTeMaTUKOB HEBO3MOXHO, YTOObI 2 + 2 = 5, HO BO3MOX-
HO, YTOOBI ¢ TeorparUecKrX KapT Ucue3io Apajbckoe Mope
(3TO MPOTUBOPEUYUT 3aKOHAM TPUPOJIbI, HO He OIOpOKpa-
TUYECKOMY TIpOM3BOJY). 3oojor, nuiieT KiuHu, Moxer
YTBEPXXIaTh, UYTO CYyILIECTBOBaHUE cajaMaHAp, KUBYIIUX B
OrHe, HEBO3MOXXHO; OJHAKO BO3MOXHO (XOTSI M HeENpaB-
JOTMIOI0O0HO), UTO CYIIECTBYET CHEXHBII uenoBeK. M3yue-
HMEM 2TUX TPUYY 3aHUMaeTcsl MofaibHasl JIOTMKa, B pa3-
BUTUE KOTOpo BHecau Oojbinoit Bkiaan X. Mak-Koin,
K. W. JIstouc, K. I'. JIaurdopa u apyrue.

Jlornka naBHO cTpemujach ciefiaThb OTHOIICHUE ecau
..., MO ..., UTpaloIllee BaXKHYIO pojib B (pOpMYIMpPOBKE Ha-
YUYHBIX 3aKOHOB, OoJiee SICHBbIM, MPEBPATUB MaTepUAIbHYIO
(comepxXaTeIbHYI0) MMILUIMKAIINIO B (hOpMabHYIO (CTpO-
ryio). UMeHHo c 3Toli 1ebio JIblouc M MOCTPOMI PSif
JIOTMYECKUX CHCTEM, COACPXKAILMX MOAAbHBIE OMEepaTOpBhI.

K oCHOBHBIM MOHAJILHOCTSIM OTHOCSIT OIEepaTop Heoo-
Xo0umocmu, CUMBOJIMUECKN 00O3HAYaeMbIii KBaApaTUKOM [],
U ONEpamop 803MONCHOCHIL, OOO3HAYAEMbBIN HEOOJBILIIMM POM-
oukoMm ¢. MonaibHbIe ornepaTopbl YKa3aHHOTO BUJA YMTa-
I0TCSI: He0OX00UMO, YMO ...; BOZMONCHO, YMO ... . ISt cTporoi
UMIUTMKALIMA U CTPOTOil SKBUBAICHIIMU (KBUBAJICHTHOCTH )
HCTIONB3YIOTCSI CUMBOJIBI = U <.
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MonajibHy10 JIOTUKY BbICKa3bIBaHUI (MOAATbHYIO TMPO-
MO3ULIMOHATBHYIO JIOTUKY) MOXHO TMOCTPOUTh B BUIE pac-
IIMPEHUST JIOTUYECKON CUCTEMbl HEMOIAIBHOTO MPOIO3H-
LIMOHAJILHOTO MCYMCIIEHUs (HEMOIAIbHOM JIOTMKU BbICKA-
3bIBaHUIt). 151 9TOrO GEpyTCs YK€ M3BECTHbIE HaM Tepe-
MEHHbIE, CBSI3KM, aKCMOMBI U TIpaBUJIa BbIBOAA, K KOTOPBIM
JIO0ABJISIIOTCSI CUMBOJIBL  (Heobxo0umo) U a (803M0OXCHO) N
COOTBETCTBYIOIIIME UM IOCTYJaThl. MIaest aTuX MocTyiaToB
COCTOMT B TOM, YTO BBICKa3bIBaHUSI MOJAJIbHOM JIOTMKU
SIBJISIIOTCSI HE KaTeropuyeckd MCTUHHBIMU WM JIOKHBIMU,
a MCTMHHBIMU WJIM JIO)KHBIMU B OIpENEJICHHBIX CydyasiX, B
HEKOTOPBIX ClIydasiXx WIM BO Bcex ciydasix. MiHaye roBopsi,
JIornyeckoe 3HaYeHUe MCTUHHOCTU CJIOXKHBIX BbICKa3bIBa-
HUIA, B KOTOPBIX MCITOJIB3YIOTCS MOAATbHbIE ONepaTopbl, He
onpezessieTcs OMHO3HAYHO, KaK 9TO MMEET MECTO B KJac-
CHUYECKOI JIOTMKE BbICKa3bIBAHMIA.

Paccmotpum crenyroniee BbicKasbiBaHue: Yucio naa-
nem Coaneuroil cucmemot pagro 9. JI1oOoli 1IKOJTBHUK, 3HA-
KOMBII C 2JIeMEHTAPHBIMU aCTPOHOMUYECKUMU CBEIECHU-
sIMH, YBEPEHHO CKaXEeT, YTO 9TO BbICKa3bIBAHWE MCTUHHO.
Tenepb paccMOTpUM JIpyroe BbICKa3bIBaHUE, a MMEHHO:
Heob6xooumo, umo uucno naanem CoaHeuHoll cucmemvl pas-
Ho 9. KaxmoMy Majlo-MaJIbcKi 0Opa30BaHHOMY M 31paBO-
MBICTISIILIEMY YEJIOBEKY SICHO, YTO B peajbHOM (hu3uyec-
KOM MUpE He JICWCTBYET CTOJIb KEeCTKasi HEOOXOIUMOCTb,
n6o rocroguH Criydail uaer pyka o0 pyKy ¢ T'OCIOXOM
HeobxonnmocTsio.

Takum oOpa3oM, B MOJaJIbHON JIOTMKE 3HAYCHUE HC-
TUHHOCTHU CJIOXXHOTO BbICKa3bIBAaHUSI HE OMpEAesieTcs] Ofl-
HO3HAYHO 3HaYE€HWEM MCTMHHOCTU BbICKa3bIBaHUSI, K KO-
TOpOMYy TMpPUMEHsIETCST MOIalbHBIN omnepatop. [loaTomy
MOJaJIbHbIE OMNepaTopbl HE CIYKAT (PYHKIUSIMUA MCTUH-
HOCTH.

PaccmoTpum mipocThie BbICKa3biBaHUsI BUna p (p He-
06x00umo) u [] p (Heobxodumo, umo p neobxodumo). Ecim
p JIOXHO, To [] p TakkKe JIOXHO, MO0 Mpearoaraercs, 4ro
HEoOXOIMMOE HE MOXET ObITh JIoXHBIM. Ho ecim p uc-
TUHHO, TO [] p MOXeT ObITb WM MCTUHHBIM, WU JIOX-
HbIM. Hampumep, eciau BbicKa3bIBaHHME BUA p BbIpaXaer,
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yro 2 + 2 = 4, To p u [ p oba ucruHuel. Ho eciu
BbICKa3bIBaHKME BUIAa p BbIpaXaeT KaKoOW-TO 3MITMpHUYEc-
KUii akT, TO BeCbMa COMHUTEJIbHO, YTO BbICKAa3bIBaHUE
BUIa [] p BbIpaxaeT HEIMpPEIOXHOCTb U 0e3yCIOBHOCTb
naHHoro ¢dakra. B KauecTBe MJUIIOCTpallud paccMOTPUM
cienylolliee BbICKa3bIBaHUE: Jmom eadkuil nebedeHok Oe-
avtii. O0s13aTeIbHO JIU (PUTYPUPYIOLIMI B HallleM BbICKa-
3bIBAaHUU JIeOEACHOK OyaeT OelbIM Ha MPOTSLKEHMU Beeit
cBoeil xku3Hu? BecbMa BeposITHO, UTO ACHCTBUTEIHLHO OH
Oyner uMeTh Oenoe ornepeHue. OnHako He cieayeT copa-
CbIBaTh CO CYETOB M TOT (haKT, YTO HEKOTOpbIe Jiebeau
HUMEIOT YepHBI 1IBET. DTO JOMYyCKaeT MyCTb HE3HAUUTEIb-
Hy10, HO BO3MOXHOCTbh TOTO, YTO B pe3yJibTaTe KaKUX-TO
MyTalldii Oesblii J1eOeIeHOK MOXET cTaTh M3 TajJKoro 3a-
MapalllKi KpacHBBbIM UYEpHBbIM JieOeIeM.

CrieoBaTesbHO, €CIM p JIOXKHO, TO [] p TaKXkKe JIOXHO,
HO €Clid p UCTMHHO, TO [] p I UCTUHHO, WJIU JIOXKHO
B 3aBUCMMOCTU OT cuTyaluu. BoT mouemMy [] p He ecThb
(yHKIIMS MCTUHHOCTU OT p. VI3 3TOro BbITEKaeT, YTO MO-
IanbHBIA omepaTtop [] (Heobxodumo) He sABIsIETCS (DyHK-
LIMOHAJIbHO MCTUHHOCTHBIM.

AHaJIOTMYHO, HO TOJILKO B OOpaTHOM CMBbICJIE BeAET
ce0s1 MoaJIbHBII orepaTop Bo3dMoxkHocTu . Tak, ecinu p
HUCTUHHO, TO Op TakkKe MCTUHHO, HO €CJI p JIOXKHO, TO Op
WM UCTUHHO, WM JIoxkHOo. Hampumep, ecmu p J1oXHOe
BbICKa3bIBaHWE, 9TO HE O3HAYaeT, YTO B OJHOM M3 BO3-
MOXHBIX MUPOB 0p TakXke JIOXKHO.

MOXXHO I UCITO/Ib30BaTh KBAHTOPHI B MONAIBHOM JIO-
TUKe?

Ha, MOXHO, HO JelaTh 9TO HaJlo ocTopoxHo. Ilpuco-
eIMHEHNEe MOJAJTbHBIX ONepaTopoB K (opmynam, coaep-
JKalllUM KBaHTOPbI, MOPOXIAeT OIpeaeTeHHbIE MpoodIie-
Mbl, CBSI3aHHBIE C MCIIOJb30BAaHMEM KBAHTOPOB B MO-
JNAJTbHBIX KOHTEKCTaX. AHaJIM3 MOKa3bIBaeT, UYTO JUISI MO-
JAJIbHBIX OINepaTopoB [] U ¢ BEpPHBI CIAEAYIOIINE COOTHO-
LICHMST:

vx [JFx) = Vx [JHx); 3x 0Fx) =[] 3Ix Hx).
Ix [JHx) — [] Ix Ax); O0Vx Fx) — Vx 0F(x).
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3amoOMHMM, YTO JNaHHBIE COOTHOIIEHMSI OIPaBIbIBA-
I0TCSI CTAaHOAPTHOI Teopuell KBaHTUdUKamu. M TeM He
MeHee HeJIb3sl 3aKpbIBaTh IJIa3a Ha OINpeAciieHHbIC TPYI-
HOCTH TIpY TTOCTPOSHUM TeOPUU KBaHTU(UKAIIUM MMEH-
HO JUUIS MONATbHOM JIOTUKKM. O HEKOTOPHIX M3 3THX TPYI-
HOCTel 10003HATeIbHBIM YUTATEb MOXET Y3HATh CaMoO-
crosiTelbHO M3 KHUTU Deiica «MomanbHasl JIOTHKa».

MonanbHble omnepaTopbl [| 1 ¢ He 00s13aTeIbHO JOJ-
JKHBI TIOHMMAaThcsl KaK CMMBOJIBI, YKa3bIBaloIlMe Ha He-
00XOIMMOCTb B CMBICJIC 3aKOHOB OOBEKTUBHOM JCHCTBH-
TEJIbBHOCTU M Ha BO3MOXHOCTb B CMbICIE OOBEKTUBHO
BO3MOXHOI0. B HEKOTOPBIX CIyd4asiX CIOBO «HEOOXOIM-
MO» MOHUMAETCsl KaK dokazyemo, a «BO3MOXHO»  Kak
Heonpogepycumo. Toraa BeIpaxkeHUE «HEOOXOAMMO, UYTO p»
O3HAYaeT, YTO p BHIBOAMMO WJIM JI0Ka3yeMO B HEKOTOPOI
Hay4yHOl Teopur. COOTBETCTBEHHO, BBIPAKECHHME «BO3MOXK-
HO, YTO p» O3HAYaeT, YTo He p (— p) He BBIBOAMMO WIIH
He JoKasyemo. B ogHOM U apyrom cirydasix Mbl MMeeM
JIeJIO C JIOTUKOM aJIeTUYeCKUX MOIATBbHOCTEH.

MHoraa [] o3HayaeT MpUeMIEMOCTh HEKOTOPOTO SMITH-
PUYECKOTO YTBEp:KICHUsI (HalpuMep, B €CTECTBEHHBIX Ha-
yKax), a ¢  ero HeoTBEPracMocCTb. 3[€Ch Mbl UMEEM [IEJIO
C MHIYKTUBHBIMH MomaibHoOCcTsIMU. [loaTomy K paspsimy
MOJAJTbHON JIOTUKY MOXHO OTHECTH C M3BECTHBIMHU OTO-
BOpPKaMU WHIYKTUBHYIO JIOTHKY, 3aHUMAIOIIYIOCS M3yde-
HHMEM TaKUX PaCCYXJICHUIi, B KOTOPBIX 3aKIIOYECHUS HOCSIT
MpoOJIeMaTUIECKUI XapaKTep, MaXe eCIU BCe IOCHLUIKH
WCTUHHBI. VTHIyKTHBHBIC JIOTUYECKHE MCYMCICHUST COMep-
KaT cIlelaibHbIe MOJAJIbHBIC OIEepaTOPHI.

ITopoii [] o3HavaeT geszde vim eéceeda, a O  Koe-2de
WM uHoeda. Torga Mbl UMeeM JIeJIo ¢ TPOCTPaHCTBEHHO-
BPEMEHHBIMM MOJIAJIBHOCTSIMU, MCITOJIB3YeMbIMU B TaK Ha-
3BIBAEMOI 8PeMEHHOIl A02UKe.

OnmHMM U3 BaXHBIX pa3leioB MONAJIbHOM JIOTUKHU SIB-
NSIeTCS  deoHmuuecKas AoeuKa, W3yvaroliask BbIpaxkKeHUsI
TUTIa 0053aMeabHo, N03604eH0, 3anpeueHo N T. 1. KcraTw,
CJIOBO «JICOHTUYECKHI» B TIEPEBOIE C APEBHETPEUECKOTO
O3HauaeT «KaK OJDKHO ObITh». B HeoHTMYecKoll JIornKe
CJIOBO «HEOOXOIMMO» MCIIOJB3YeTCsl B CMBICIIE 00AXCHO, a
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CJIOBO «BO3MOXHO» B CMbICIE do-
nycmumo. B KoHTeKcTax, rae MMeeT
MECTO TaKasi cMbICJIOBasi TpaHcdop-
MalMsl CJIOB «HEOOXOIMMO» U «BO3-
MOXHO», «TOJDKHO» U «IOMYyCTMO»,
YKa3bIBalOT, HAIIPUMEpP, Ha MOPAIbHOE
WM IOpUINYECKOE TODKEHCTBOBAHUE,
JoryctTuMocTb. ClielyeT MoauepKHYTb,
YTO HOPMATUBHbIE BBIPAXKEHUSI CO-
CTaBJISIOT MpPEaIMET U3yYeHUsI TEOH-
TUYECKON JIOTUKHU.

OcoOblii paznen MoOaJbHOI Jio-
TMKU TIPECTaBISIET COOOM Inucmemuueckas A0euKa, B KO-
TOpoii U3ydyaloTcsi MOMAJbLHOCTU THUIIa <«3Hal0», <BEPIO»,
«COMHEBalOCh» U COOTBETCTBYIOIIIME UM BbIpaXKeHUsI TUTIA:
«HEeKmo 3Haem, 4mo...», <HeKmo eepum @ mo, 4mo...», <He-
Kmo comHnesaemcsi 8 mom, umo...». CJIIOBO «3MUCTEMa» B
MepeBO/ie C IPEBHETPEUECKOrO O3HAYAeT «3HAHUE».

Bce ykazaHHbIe MOTAJIBHOCTH MMEIOT KaK OOIIME yep-
T, TaK U CBOM crelduyeckue ocodeHHocTh. C yyeToMm
MOCJIEHETO0 HEOOXOAMMO MMETh B BUJY, YTO TepeurciieH-
HbIE acleKThl MOIAJIbHOCTEN (hopMaIbHO HECBOAMMBI JIPYT
K JpYyry, XOTSl U He paslefieHbl HEMPEeOmoJMMOl CTEHOMA.

ITo3HakoMMMCSI €11l ¢ OMHUM YEJIOBEKOM, CTOSIIIMM Yy
HMCTOKOB COBpPEMEHHOI MojaibHOI Joruku. MM siisiercst
I'eopr Xenpuk cdon Bpurr (1916 2003), koTophlii cBOMMU
JIOTUKO-(puIococKUMU padOTaMu OKa3ajl CUJIbHOE BIIMSI-
HME Ha pa3BUTHE TeopeTUYecKoi MbICM B CKaHIMHABCKUX
ctpaHax, Bemikoopuranuu, CIUA. Poguicsa oH 14 uions
1916 r. B I'enberHrdopee (XenbCMHKM), TIIe 3aKOHUYMJT KOy
U mocTynui B yHuBepcuTeT. CTyneHuUeckue roabl Bpurra
cBs3aHbl Takke ¢ KemOpumkem (Anrmmst). Bo Bpemst
y4eObl B AHIJIMM OH COJIM3UJICS C BBIAAIOIIMMCS JIOTUKOM
u dunocopom Jlrogsurom BurtreninreitHom (1889 1951).
ITocne yxoma ButreHiureiiHa Ha TmeHcuio Bpurr crtan ero
npeeMHukoM B KeMOGpumkckom yHuBepcutere. B 1951 r.
oH Bo3Bpaiaercss B DUHISHOWIO U 4Yepe3 AECSATb JIeT
CTAaHOBMTCSI NeHCTBUTEIbHBIM WieHoM Akagemun DuH-
JISTHIWM.
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HayuHoil 1 oOliecTBeHHOI IeITeIbHOCTU (DMHCKOTO
YYEHOTO MOXHO TOJIbKO Io3aBUaA0BaTh. Ero msbupanu
npe3uaeHToM MeXIyHapoaHOro col3a MCTOpUM U ¢u-
Jocoun HayKH, TIpe3uiecHTOM MeXTyHapoaHOro MHCTH -
TyTa ¢dusocodun, Bule-npesuneHToM Deaepaiiuu Mex-
JIYHApPOIHBIX OOIIECTB (PUIOCOMUU.

TanantnuBeiM ydeHnKoM ¢oH Bpurra, a HbIHE Bce-
MHUPHO M3BECTHBIM YUYeHbIM siBisieTcsl Akko XMHTHUKKA,
duHCcKU dunocod U JOrUK.

B nocneBoeHHble roabl (p)oH BpUIT MHOro 1 yCIELIHO
paboTtan Haa nMpobiieMaMM MOJATbHOM JIOTMKM, pe3y/ibTa-
TOM Yero SIBWJIOCh CO3AaHUE CUCTEMbl MOJAJIbHOMN JIOTH-
KU, Hocslel Ha3BaHue jJoruku Bpurra — Deiica.

B 1951 r. um Obula BBUIBUHYTA UAES MOCTPOSHUS JECOH-
TUYeCcKOl Jloruku. Ilo MHEHUIO cenuanucToB, paboTy (hoH
Bpurra «O neoHTHYECKOI JOrMKe» MOXHO CUMTaTh Iep-
BbIM M HanOojiee 3HAYMTEIbHBIM MCCISIOBaHUEM B 3TOK
00J1acTH, XOTSI MU3YJYeHUEM JaHHOK MpobjIeMaTUKU 3aHUMa-
Jch U 10 Hero. [TonbITKU OCMBICTUTL TTPOOJIEMbI ICOHTH -
YecKOil JIOTMKU TIPUBEIM €ro K MBICIM O HEOOXOIUMOCTHU
Pa3pabOTKU 102UHeCKOll meopull Hea08eHecKux oelicmelil, 10-
UKL Npeono4meHull U OUeHOK.

Jloruko-gunocodckuii aHalM3 4YeIOBEUYECKOIo Oeii-
CTBUSI YpE3BbIYAITHO 1IEHEH C TEOPETUYECKON M TpPaKTh-
Yyeckoil cTopoH. Bo-TiepBbiX, Takoil aHaJM3 CIOCOOCTBYET
Pa3BUTUIO TIOHSITUITHOTO arlfapaTa JEOHTUYECKOM JIOTMKMU.
Bo-BTOpBIX, ¢ MOMOIIBIO TOAOOHOIO aHajJIu3a JIOTMKU
MOJTy4yaloT BBIXOJ Ha 3TUKY, aKCHOJIOTUIO (HayKy O ILIeH-
HOCTSIX) U IOPHUCIIPYACHIIUIO.

HMcxmountenbHo BelrKa 3aciayra ¢oH Bpurra B nene
MyOJIMKAIMKA TBOpYECKOro Hacienusi ButreHinreiiHa u pa-
00T O ero >XM3HU U TBOPUYECTBE.

C umeHeM ButreHimrreitHa cBsizaH BaXKHbIN 2Tar B pas-
BUTUM 3allaJHOEBpoOIleiickoll Joruku u ¢uiocopuu. B
CBOMX BOCIOMHHaHUSIX ¢oH Bpurr mucai, 4ro TBopuec-
Kasl AesTelbHOCTh BuTreHinreiiHa mHCIMpupoBaia obpa-
30BaHME JIBYX 3HAYUTEIBbHBIX (PUIOCOMPCKUX IITKOM, XOTSI caM
ButreHiureitH oTBepray MpUIMCHIBAEMYIO €My WHUIIMA-
tuBy. IlepBast 1ikona 9TO I1IKOJa TaK Ha3bIBa€MOTO
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A02U4ecK020 NO3UmMuUeU3Ma, WIu A10-
2UYeCK020 IMNUPU3MA, KOTOpas urpa-
Jla BUIHYIO pPOJIb Ha TPOTSDKEHUM
Bcex 30-x rr. XX cronetus. Bropas
LIKOJa  3TO IIKOJIa aHaaumuyec-
Kotl (aunesucmuueckoil) gurocopuu
WHOIIa €€ elle Ha3blBalT Kem-
OpuONHCCKOIL WKONOI.

Jliopsur Mozedp Moxan ButreH-
WTeliH poauicsa B Bene 26 ampens
1889 r. Ero ceMbsi B cBoe Bpems
smurpupoBaia u3 CakcoHUu B AB-
ctputo. [en mepelen u3 uygau3ma B MpoTecTaHTU3M. Matb
MpUHaJIEXala K pPUMCKOW KaToJnyeckol 1epkBu. Orell,
no oOpa3oBaHUIO HHXKEHEp, ObLI BUIHON GUIypoll B
CTAJIEIUTEMHOU TMTPOMBIIIJIEHHOCTH.

Matb oKa3blBaJla CUJIBHOE XYIOXECTBEHHOE BJIMSIHUE
Ha cemblo. OHa U MyX MMEIU MYy3bIKaJIbHOE 0Opa3oBa-
Hue. B nome ButreHireiiHoB yacto ObIBaJIM TaKv€ BblIa-
foiecst My3bikaHTbl, Kak M. bpamc (1833 1897) u I'. Ma-
nep (1860 1911).

JltronBur 6bUT caMbIM MOJIOIBIM CPENM TISITU OpaTheB
U Tpex cectep. o yeTblpHaaaTH JIET OH OOydaJscs oMa,
a 3aTeM TpW roma B IIKOJIE, MOCJIE OKOHYAHUSI KOTO-
poii B 1906 r. moctynui B Bhiciylo TeXHUUECKYIO IITKO-
1y B bepnune. To, uTro oH BbIOpaj MHXEHEPHOE OEJO0,
ObLI10, 110 clioBaM ¢oH Bpurra, cieicTBUeM €ro paHHUX
WHTEPECOB K TEXHMKE, HEXXEM OTIIOBCKOro BiausHMs. Ha
OpPOTSLKEHUM Bceil cBoeit >KM3HU BuTreHITeitH MHTEpe-
coBaJjicsl TexHUKoM. laxe B mocieqHue TOAbl CBOEH XU3-
HU OH MOT TOCBSITUTH LEJNbIA JI€Hb MU3YYEHUIO MapoBOM
MallvHBbI, TPEACTABICHHON B My3€e.

ButrenmreitH npo6sut B bepiune no BecHsl 1908 T.
3aTeM OH HampaBisieTcsl B AHIVIMIO, TA€ MOCTYIaeT Ha
WHXEHEPHBIN (aKkybTeT MaHUecTepcKoro YHUBEPCUTE-
Ta. B TeyeHue Tpex JIeT Halll MWIMIPUM 3aHUMAETCS UC-
CJIEOBaHUSIMU B 00JIaCT adpOHaBTUKU. OJHOBPEMEHHO
Yy HEro pacrTeT MHTEpeC K YMCTOM MaTeMaTUKE U €€ Oc-
HOBaHUSIM.
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Korma ButreHiureiiH yBiekcss MaTeMaTUKOM, eMy TO-
COBETOBAJIM O3HAKOMUThcH ¢ KHUroi b. Paccema m A.
H. Vaittxena (1861 1947) «IIpuHLMIIBI MaTeMaTUKW», TIEp-
BbIif TOM KoTopoii yBuaen ceetr B 1910 r. CunTaercsi, uto
9Ta KHMIa oKazaja CUJIbHOE BIWSHUE Ha TOCHeAyollee
pPa3BUTHE €ro TEOPETHUUECKOro MBILIICHUSI, 1 OHa Xe, Be-
pPOSITHO, 3acCTaBUJIa €ro C roJIOBOW YWTU B UTeHHUE Teope-
Tiyeckux pador I'. @dpere, oKazaBIIEro MOIIHOE BO3JEH -
CTBUE Ha CTAaHOBJICHHUE JIOTUYecKol ceMaHTHKM. [lo MHe-
Huio ¢oH Bpurra, nnen HoBoit noruku ®pere u Paccena
MOCTYKUJIM TEMU BOPOTaMU, KOTOpble OTKpbUIM BUTreH-
IUTENHY Jopory B ¢ui1ocopuIo.

Hano 3amerutbh, yTo MHTEepec K ¢ujiocopuu IMpo-
sBUJIcS Y BuTreHinTeiiHa eille B 1OHOCTU. YXe B Ty MOpYy
OH ObLI 3HakKoM ¢ kHuramu b. CrimHo3zwl (1632 1677),
C. Kbepkeropa (1813 1855) u npyrux BblIamommxcst Gu-
JlocooB MPOIILIOro. YBJIeUeHUsI MaTeMATUKOM, JIOTMKOM
u dunocopueil mocraBuan BuTreHiuteitHa nepen Opo-
0J1eMoii BBIOOpa XXMU3HEHHOTO IYTU, W OH OTIIPABJIAETCS
B Meny 3a coBetom K @Ppere. [Ipousoiiyio 3To 0ceHbIO
1911 r. @pere, BHUMATEIBHO BBICIYIIIAB MOJIOIOTO Yeo-
BeKa, MOCOBETOBAJl eMy OTNpaBUThcsl B KeMOpumk n tam
3aHSThCS HayYHBIMU WM3BICKAHUSIMU TIO PYKOBOJICTBOM
Paccena. ButreHiureiiH Tak U moctynuia. OH OpoObLT B
Kemb6pumxe ¢ 1912 o 1913 r.

Hactynuna ocenp 1913 r. ButreHmTeilH co cBouMm
JIPYTOM, MOJIOIBIM KEMOPUIKCKMM MaTeMaTUKOM, OTIpaB-
nsercss B Hoperuio. YeM MpuBIEKIM €ro MOJYaBbIC
CONKU M (uopabl Jajlekoil CeBepHOU cTpaHbI?

OH MIIET yeAMHEHUs, YTOObI OCMBICIUTh MOJyYEH-
Hble 3HaHMSI U YCITOKOMTDH CBOIO MSTYyIIytocs myiry. Ce-
BEp IOJDKEH €€ OCTyOuTbh M 3akaiuTb. OH oOBJaneBacT
HOPBEXXCKUM SI3BIKOM, CTPOUT ceOe XVXKUHY B YeIMHEH-
HOM MecCTe M Bce€ Kpemye IMpUBSI3bIBACTCS K 3TOMY CYy-
poBoMy kparo. Ho Mup Ttak man! He yKpbITbCcsI B HEM OT
CMEpTEJIbHO JISACHSIIIIUX BETPOB BOMHBI.

ABryct 1914 r. criytayn Bce TBOpYECKHME IUIaHbI Hallle-
ro oTHIeJbHUKA. BUTreHITelitH Bo3BpalllaeTcsl Ha pOANHY
U BCTymHaeT T0OpPOBOJIbLIEM B aBCTPO-BEHTEPCKYIO apMUIO.
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Yto »TO0 OBLIO BCIIBIIIIKA TTaTPUOTU3MA, HCIBITAHUE
CBOETO XapakTepa Wi HeuTo apyroe? OTBETOB HET.

B 1915 1. oH ommipasisiercsi B MopaBuio sl TIOATOTOB-
KU K TojydeHuto odpunepckoro ynHa. B 1918 r. ero nepe-
BomsT Ha FOXHBINM (ppoHT, Tae OpaBbIil odullep 100IeCT-
HOI aBCTPO-BEHICPCKON apMMU MOIIAacT B UTAIbSIHCKUIA
IUleH. B BelMellke rjieHHUKa HaXOIWJINCh YEPHOBBIE Ha-
Opocky 3HAMEHMTOIro B HemajlekoM OyayieM <«J/lorumko-
¢unocodckoro TpakraTa», OCHOBHASI 1IeJIb KOTOPOTO
MOCTUYb CYIIIHOCTb $I3bIKa, €r0 MIaBHbIE (DYHKIIMU U CTPYK-
Typy. Jloruka, SI3bIKk © MUP  TaKOBBbI TPU IJIABHBIE IMPO-
o61embl «T'pakraTar.

B muteHy 3akaHumBaeTcsl paboTa HaJ pyKOMMUCHIO, OMUH
U3 B3K3EMIUISIPOB KOTOopo# TepecbliaeTcs B KemOpumk
Pacceny, a gpyroit B I'epmanmio @pere. Bckope mocie
BOWHBI pyKOMUCh ObLIa OIyOJIMKOBaHA BHayajie B
I'epmanuu (1921), a 3atem B AHrmmu (1922).

B 1920 r., ycnemrHo npoyiasi KpaTKOCPOYHYIO TTOAro-
TOBKY Ha TeIarormyeckux Kypcax, BUTreHIITEHH Hauu-
HaeT YYUTEIbCTBOBATh B TOPHOI aBCTPUIMCKON HAEPEBYILI-
Ke. ABcTpuiickue AJbIibl  3To He conku Hopseruu, HO
obuiee M 3lech U TaM  MOJYAJIMBBIE KaMEHHBIE TPO-
Malibl, CJIOBHO IIpeApacrojiaraloliue K HECHEIIHbIM
Pa3MBbILLICHUSIM.

[lepuon BoVHBI ObUT MEPUOAOM MYUYMUTEIbHBIX MCKa-
HUII U OyXOBHOIo Kpusuca. B xome 3Toil 4ymOBUIIHON
MsICOpYOKM, Haxoasch B 'aquiiuu, oH OTKPbUI IIsT ceOst
JI. H. Toncroro (1828 1910) u pyccKyto quTepaTypy BooO-
me. M ceifyac, crtaB iepeBEHCKUM yduTesieM, ButreHireitn
COEAMHWJI TOJICTOBCTBO C WAESIMU TOJICTOBCKOW IleIaro-
TMKWA, ACKETU3M C BBICOKOW MOPAJIBHOCTBIO M MCKPEH-
HOCTBIO YYBCTB.

3aHATUS C IETbMU U OMNBIT COCTaBJICHUS CJIOBapsl ISl
HaYaJIbHBIX IIKOJ CIOCOOCTBOBAJIM BbIPAOOTKE HOBOTO
B3DIsiAa Ha g3bIK. Ocoboe BHMMaHue ButreHireitH o6-
paiai Ha To, KakK AETU yNOTPeOJSIIOT CJloBa B 3aBUCH-
MOCTU OT CHUTyalluM (KOHTEKCTa).

C 1920 mo 1926 r. OH YYUTENbCTBYET B Pa3IMYHBIX
OTIAJIEHHBIX JepeBYIIKaX ABCTPUU.
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B pesynbraTe KOoH}pIUKTa ¢ OKpyXamolumMu BuUTreH-
IITEH OCTaBWJI CBOHM IOCT IIKOJBHOTO YUYMTENsT M CTall
CaJlOBHUKOM B MOHACTbIpe OKoJio BeHbl, HO TTpopaboTa
TaM Henoaro. Bckope oH 3aHsICsl MOCTPONKON OO0JbIIIO-
ro ocobHsika B BeHe mist omHolt U3 cBoux cectep. B aTo
K€ BpeMsl OH HauMHaeT YBJIEYEHHO 3aHMMATbCSI CKYJIbII-
Typoll B CTyIUM CBOETO Jpyra-xXyIoXHHUKA.

B Hauvasne 1929 r. ButreHiureilH nepeesxaer B Kem-
OpuTK, TTOYYBCTBOBAaB, YTO CHOBA MOXET 3aHMMAThCSI TBOP-
yeckoil pabotoii. Ilocne ruTiaepoBcKoro aHiiuioca ABCT-
pUM OH CTAHOBUTCSI OPUTAaHCKUM IOIIaHHBIM.

B 1935 r. ButreniureitH nocetun CCCP, npeaBapu-
TEJIbHO OBJIaJIeB PYycCKUM si3blkoM. K coxaneHuo, MOTH-
Bbl M II€JIM 3TOTO TMOCEHIEHUSI COBEPIIEHHO HEBHSITHO
MpeACTaBICHBl B €0 JIMTEPATYpHbIX OMorpadusix.

Ho BepHemcsa B Kemopumk. Pa6oras B 30-¢ IT. B of-
HOM U3 CaMbIX MPECTXKHBIX YHUBEpCcUTeTOB AHIMU, But-
TeHILTEH OJecTsIe 3allUTUI JOKTOPCKYIO HCCEePTALIMIO
Ha OCHOBe cBoero «I'pakraTa» M 3aHsUICS TIperoaaBaTesb-
CKOil pabotoii. B aTOoT mepuonm y Hero HauyMHaeT 3peThb
HOBBI B3IJISII Ha sI3bIK. BeposiTHO, cka3aiuch rofibl yuu-
TEJILCTBOBAHUSI, a TaKke 3HAKOMCTBO € MACSIMHU MaTeMaTu-
YecKOoro MHTYMILIMOHM3Ma bpayspa M NCHUXOJIOTrMUYEeCKUMU
KoHlenuusiMi. OH HauMHaeT OTKa3bIBaTbCs OT HEKOTO-
pBbIX BaxHeumx uneir «TpakTata» M BCTylaeT Ha IyTb
SKCIEpMMEHTUPOBaHMSI € sI3bIKOM. B (pokyce ero BHMMa-
HMSI Terepb HaxOAMTCSl TeopHsi 3HaueHUsl (CeMaHTHKa),
cXeMaTUYHble HAOPOCKU KOTOpOMl mMpeacTaBieHbl B «['o-
JIyOooil KHUTe», a Takke B «KopuuHeBOW KHUTE».

DToll MepeolleHKe 1IEHHOCTE! MpPEeIIIecCTBOBAIM HEKO-
TOpble HeOE3bIHTEPECHBIE COOBITUSI B XXU3HU (duiiocoda.

KaTtanusupylolliee BAuMsiHME Ha CTaHOBJEHHME (UIIO-
codun nmozaHero BuTreHinreiitHa okazajiu ABOE €ro KeM-
OpPWIKCKUX KOJUIET  aHTJIMMCKUI MaTeMaTUK U JIOTUK
®. I1. Pamceit u ntanesaHckuit akoHomuct I1. Cpadda
(1898 1983), Giu3Kuii Apyr OCHOBATENs UTATbSHCKON
koMmmaptuu AHtoHuo I'pammm (1891 1937).

ButreHiirmeiin pacckasbiBasl, YTO €0 JUCKYCCUM C UTATb-
STHIIEM HaIllOMMHaJIM OOpyOKy BETOK Y JepeBa, KOTOpoe
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MOXET BHOBb 3a3€JIEHETb TOJIbKO 0s1aromapsi CBOUM co0-
CTBEHHBIM KM3HEHHBIM CUJIaM, €CJIM TaKOBbIE MMEIOTCSI.

B kauecTBe enBa M He JIereHAAPHOIO COOBITHS TpH-
BOAMTCSl KYpbe3HbIN 2mu3oi U3 Oecenbl ButreHinreiiHa
co Cpaddom. OmHaxkapl, Korna BuTreHinreliH moka3bIBa,
YTO MPOMO3UlIMs (BbICKa3bIBAHWE) MMEET Ty K€ JIOTU-
yeckyto ¢opmy, uto u ¢dakr, Cpadda caenan xKect, UC-
TMOJIb3yeMbIl HEearoJMTaHLIAMU JUTSI BbIPAXKEHUsI TPE3peHUsl,
U crpocun ButreHireiiHa, KakoBa Jiormyeckasi gopma
TOro, YTo OH caeyiai. BUTreHIlTeiiH BCOMUHAET, YTO 3TO
ObLT BOIMpOC, TOLIATHYBIIWI €ro Bepy B BO3MOXHOCTb
paccMaTpuBaTh (PakT Kak Jiormdeckyro ¢opmy. O3amayeH-
HbIIi TTOMOOHBIM BOIPOCOM, OH TIPEANTPUHUMAET PEBU3HIO
TPaIUIIMOHHBIX B3IJISIIOB Ha 3HAY€HHE CJIOB €CTeCTBEH-
HOTO $I3bIKa, B pe3yJbTaTe Yero AeiaeT peluTe/IbHbIC 1aru
B CTOPOHY OT YCTaHOBOK «TpakTaTa».

IlepBasi mmobGanbHasi TOMbBITKA TEPEOIEHKU CEMaHTH-
yeckux ujer otHocutesa K 1933 1934 rr., korma ButreHii-
TeH HayaJ YMTaTh JIBa Kypca JIeKIUiA, OMUH 13 KOTOPBIX
HasbiBajicsl «@Dumocodus mis MatematukoB». [locie 3 4
Heleb 3aHSTUN OH 3asiBUJ CIyIIATeNsIM, YTO HE MOXET
MpoaoJrKaTh yTeHue JieKuuii. M3 Becero KonmmyecTa cyiiia-
Teneir (30 40 denoBeK), BHIOpaB MSITEPhIX, OH Hayajl JIUK-
TOBaTh MM TO, YTO BITOCJEACTBUM ITOJTYYUJIO Ha3BaHUE
«['ony6oii kuuru». Kak u «['omybass xkHura», ciaemyroiias
kHnra («KopnuHeBast KHMTa») SIBIJIACh pe3yJbTaTOM JIeK-
LIMI, MPOAMKTOBaHHBIX B nepuona 1934 1935 rr.

«['omyGast KHMTa» HauMHAeTCs ¢ BOIpoca O TMPUPOJE
3HayeHMs cioBa. OTBeyasl Ha TTOCTaBJIEHHBIN Borpoc, But-
TeHIITEHH MPUXOIUT K BBIBOMLY, UTO TOHSITUE «3HAYCHHE»
MPUMEHUTEIBHO K €CTECTBEHHOMY SI3bIKY CIIEIYET 3aHOBO
MEPEOCMBICIIUTD M CYILIECTBEHHO YTOYHUTH. [lo ero mHe-
HMIO, 3HaUEHUE cJioBa MM ¢pas3bl CleayeT UCKaTb B CHO-
cobax ux ynompebaeHus, N, KaK OH caM TOBOPUT, 3Haue-
Hlle ¢hpa3vl 018 HAc XapaKkmepuszyemcsi ee YHompeOaeHueM.

[To ButreHiureiiHy, $SI3bIK €CTh MHOXKECTBO THUIIOB
NeSITETbHOCTH, OAWH U3 KOTOPBIX OTHOCHUTCSI K paspsiay
0003HavaloIIMX (3HAKOBBIX JAESITEIbHOCTEN), a Ipyrue
K 0003HaYaeMbIM (3HAYMMBIX JOESITEIbHOCTEN, 3HAUSHMI).
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[TonyyuTs 3HaueHue cioBa 3HAYUT TPUMEHUTH OIHY
Gopmy nedaTeIbHOCTU U BOCIIPOM3BOACTBA Apyrom. Ot-
HOCUTEJIBHO $I3bIKa TaKoi (pOpMOI BOCITPOM3BOICTBA, BEP-
Hee, MPOM3BOJCTBAa (KOHCTPYMPOBaHMS) 3HAUEHUU ciTykaT
COOTBETCTBYIOIIME TUTTBI TpaMMaTUUeckux TpaBui. Creno-
BaTeJIbHO, YTOOBI YCBOUTH $I3bIK, HEOOXOIMMO YCBOUTH CO-
BOKYITHOCTb Pa3jIMYHbIX (pOPM 3HAKOBO-3HAUMMOM JIESITENb-
HOCTU (HampuMep: XeCTUKYJISILIMSI, MUMHUKa, 3ByKOBasl peyb
U T. A.). B BUTTEHIIITEITHOBCKOM CMBIC]IE YMEHUE MOJIb30-
BaThCsl SI3BIKOM O3HAYaeT OBJIAJEHUE HE OIHUM BHUIOM
MPaKTUKA, HO MHOTUMM €€ Pa3HOBUIHOCTSIMMU.

Anodeo3oM BUTTEHIITEHHOBCKOIO 3KCIEPUMEHTHUPO-
BaHMUSI C SI3BIKOM SIBWIIMCH «DPuiocodckue HcciaenoBa-
Hust» (1945 1949). 3aech Mbl cTadKuBaeMcsl ¢ HauboJee
SIPKUMU YEepTaMU €ro BO33PEHUI Ha CMBICIOBYIO CTOPO-
HY BBIPAXXEHUI €CTECTBEHHOIO SI3bIKa.

C maBHUX MOp CUMTAJIOCh, paccyxXaaeT BuTreHirelix,
YTO CJIOBO MMEET 3HAYEHME, €CJIU OHO SIBJISIETCSI UMEHEM
4yero-To BHeJqMHrBuctuieckoro. [Ipeanonaranock, yto cio-
BO  OTO CBOEro poja WHAMKATOP, YKa3aTeJIbHbIA 3HaK.
Takum obGpa3om, cripamiMBaTh O 3HAYEHWU CJIOBa  3Ha-
YUT CIpallvBaTh, YTO JAHHOE CJIOBO 3amellacT. B kauectse
TUMTAYHOTO MCTOPUYECKOTO MpuMepa BUTreHINTENH cchbl-
nmaetcss Ha AbryctmHa bnaxenHoro (354 430), cBoero
mobumoro aBTopa. IIpu 3TOM OH 3aMeyaeT, 4To ABIYCTUH
HUYETOo HE TOBOPUT O Pa3iMyuy MEXIY BUIAMU CIOB (cy-
wecmeumensHoe, 21aeo1, nNpulaeamensHoe u T. 1.).

ITonarasicb Ha 3mpaBblii CMBICT U KUTEWCKUN OIBIT,
Mbl OTHOCHUTEJIbHO JIETKO MOXKEM OINpPENeIUTb 3HAYEHUE
TaKUX CJIOB, KaK «JI0JIOKO», «KpacHOE», HO YXKe Topaslo
TpyAHEE 3TO cAeJaTh MPUMEHUTEIBHO K cjoBaM Oojiee
abcTpakTHOTO conepXXaHus (Harmpumep, «hpyKT», «OecIBeT-
HbIli» U T. I.). MBI B COCTOSIHUM yKa3aTb Ha $SI0JIOKM, Ha
KpacHbIi 1IBET, HO HE B CHJaX aHAJIOTMYHBIM 0O0Opa3oM
yKa3aTb, TKHYB TajiblieM, Ha (pyKT BOOOIIlE, Ha IIBET BO-
ob11e, Ha OecLBETHOCTL BooO1e. IloatoMy, cunutaer But-
TeHIUTENH, €CIM KTO-TO CIpPAaIlIMBAaET, YTO CIOBO UMEHYET,
9TO 3HAYMUT, YTO BOMpoc Oa3upyeTcs Ha HENpaBUIbHOM
TMOHUMaHUU CyTU Jesa. B maHHOM ciydae BOIpOC TOJDKEH
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¢dopMyIpoBaThCcs TaK: KaK HMCIOJb3YETCS TO WJIM MHOE
CJIOBO?

B ucropuyeckoii mepcrekTuBe Mbl MOXEM paccMaTpy-
BaTh BeCh ITPOLIECC Pa3BUTUS SI3blKa KaK pa3fcjicHUE SI3bl-
KOBoOro Tpyna. B MHAMBHIyaIbHOM K€ ILIaHE pedb JIOJKHA
UATA 00 HUCIOJIb30BAaHMU CJIOB B KaueCTBE OMHOM U3 BO3-
MOXHbBIX UIpP, IMOCPEICTBOM KOTOPOM JETU YCBaMBalOT CBOK
ponHol s3bIK. BUTreHIITeH npeniaraeT Ha3blBaTh TAKOIO
pona Urpbl A23bik0gbiMU Uepami. B Gonee cTporoM HaydyHOM
CMbIC/IE TEPMMH <«SI3bIKOBasi UIpa» WCIOJb3YETCS UM C
LEJbI0 MOMYEPKHYTb TOT (haKT, UTO Pas3rOBOPHLIN SI3bIK
SIBJIIETCSI YACTbIO AaKTMBHOCTM KaK TaKOBOl WMJIM CBOETO
pona dopMoil XU3HM, T. €. OOHUM M3 BUIOB COOCTBEHHO
YeJIOBEUYECKOM, a HE >KMBOTHOM >KU3HEACSITCIbHOCTHU.

Kax MHOroo6paszeH Mup 4yeaoBeUYeCKOU AesITeIbHOCTH,
TaK MHOTOOOpa3Hbl W BUIbI SI3LIKOBOI JIESITCIIBHOCTU B
npenaejaax ogHOro €CTECTBEHHOIO SI3bIKa, HE TOBOPS YXKE O
JIPYTUX SsI3bIKaxX, OPYTrUX KyabTypaX W HuBuam3anusax. Ilo
ButreniureitHy, ABrycTUH olIMOascs, mojarasi, yTo 3Haye-
HHE KaX[Oro cJioBa 3aBUCHUT OT 3aMEIlacMOM MM 4yB-
CTBEHHOI WM oOpa3Hoi mpeameTHocTu. IIpu sToM du-
Jlocod TIPOSIBISIET M3BECTHOE CHUCXOXIEHHE KO B3IVISI-
JaM ABryCcTHHA Ha SI3bIK, OTME€Yasi, YTO aBYCTUHOBCKAsI
KOHIEIMIMS SI3bIKa MCTUHHA JIMIIb IS OJHOM creluab-
HOM M JOBOJIbHO IIPUMWTUBHOM $I3BIKOBOM WIPHI, a HE
JIJIS1 BCEero ux pasHooOpas3us. el cTBUTENbHO, Mbl BIIOJHE
MOXEM IPeICTaBUTh CUTYalLIMIO, TJe MMEIOTCS BCE OCHO-
BaHUS UISI YTBEPKIAEHUSI, YTO 3HAYEHUEM CJIOBa SIBJISIETCS
Belllb, HA KOTOPYIO JaHHOE CI0BO yKasbiBaeT. Ho Kak ObITH
B TeX ciIydasiX, Korja TpeOyeTcsl OTaaTh IMpUKa3, BhIPa3UThb
COUYBCTBHE, THEB, 3aJ1aTh BOIIPOC U T. A.? 31ech aBryCTH-
HOBCKa$sl KOHIIEILHUS IEMOHCTPUPYET CBOIO MOJHYIO Oec-
HOMOIIHOCTb. BOoT mouemy ButreHiureiiH HacTauBaeT, U
He 0e3 OCHOBaHMIA, Ha TOM, YTO SI3bIK MOXHO CUMTaTb
Oosiee MM MEHEe YCBOSHHBIM, KOrga HEKTO B COCTOSIHUU
UIPaTh B Pa3IUWYHbIC SI3bIKOBBIE UIPHI, T. €. B COCTOSIHUU
HCIIOJIB30BaTh CJIOBA COIIACHO OMpPEACIICHHBIM LIeIsIM (Ha-
npuMep, 3aJaBaTh BOIPOChI, OTIABATh MPUKa3bl U T. 1.), a
HE KaK BepOaJIbHYIO DTUKETKY.
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[To-Bugumomy, He caydyaeH TOT (akT, uTo «Duiio-
codckue ncciaeoBaHus» OTKPbIBAIOTCSI MOJIEMUKON ¢ AB-
I'YCTUHOM, B3MJISJbI KOTOPOTO B OIpPEAEICHHOM CMBbICIe
COOTBETCTBYIOT B3IIsimaM ButreHinreiiHa mnepuoaa «Jlo-
ruko-guiocogckoro Tpaktata». B «TpakraTe» clioBo sIB-
JISIeTCsl 3HAYMMBbIM, €CIM U TOJBbKO €CJIM OHO SIBJISIETCS
MMEHEM Yero-To KOHKpeTHoro. B «@Punocodckux nccienona-
HUSIX» CJIOBO 0oJiee He SIBJISIETCSI TOJbKO MMEHEM; CJIOBO
MOXET OBbITb MCIOJIb30BAHO KaK MMsl, YKa3bIBalolllee Ha
Belllb, HO, KPOME 3TOr0, OHO MOXKET ObITb MCITOJIL30BAHO U
MHOTUMU ApyruMu criocodamu. CoOTBETCTBEHHO M3MEHMB-
IIMMCST BO33peHUsIM BUTreHITeiiH BKJIaJbIBaeT COBEPILICH-
HO HOBOE CoJiepXXKaHMe B TEPMHUH «S3bIK». Temepb 3TOT
TePMUH MPUMEHUM HE TOJbKO K OTHOMY-EIMHCTBEHHOMY
(peHOMEHY, a OXBaTbIBAeT OOIIMPHBINA KJIacc Heompee-
JIEHHOTO 4uciia SI3bIKOBBIX UTp. CTajio ObITh, SI3bIK HEJb3s
CBOIMTh TOJBKO K KapTHMHE peajbHOCTH. Ero MmpoBo3-
3peHYECKHEe BO3MOXKHOCTH HACTOJbKO OOraThbl, YTO SI3bIK
CIOCcOOEH BBIMOJHATh MHOXKECTBO CaMbIX Pa3HOOOPa3HbBIX
byHKIMIL.

[Tocnennue nBa roma >KW3HM BUTreHIITeliH TSKENO
Oosies1, MydrMbIiA pakoM. Ymep oH 29 ampens 1951 r.

Pannue noruxko-gunocopckue ucciengoaHuss ButreH-
IITeIiHA OCYILECTBISUIMCh B KPYTy TeX MpoOJieM, ¢ KOTO-
peiMu umenu aeno Ppere u Paccen. OH cienan mHTepec-
HbIE OTKPBITHSI, Kacalollrecsl HOBOTO CMMBOJIM3MA JUIST TaK
Ha3bIBACMbBIX (DVHKUUL UCMUHHOCMU, YTO TIO3BOJIMJIO €My
OOBSICHUTDL JIOTUYECKYIO MCTMHY (M TOJBKO JIOTMYECKYIO
HUCTUHY!) KaK TaBTOJOTHI0. XOPOIIO M3BECTHBIC CETOMHS
TaOMMIIBI (MaTpUIIbl) UCTUHHOCTU ObUIM M300pETeHbI TaK-
K€ UM.

IToznnue noruko-dunocodekue uncciegoBanuss But-
TeHINTeiHa TIEIMKOM COCPEIOTOYEHBI Ha TEOpMU 3Haue-
HMS. 371eCh Mbl BILUIOTHYIO TPUOJM3UINCH K BOIPOCY O
TOM, YTO TaKOe CeMaHTHKa.

CemaHTMKa  JIOBOJIbBHO MOJIOAasl MTUCLMIUIMHA, XOTS
KOpPHM €€ CJIe[lyeT MCKaTh B aHTUYHOCTH, B MEPBBIX OIIbI-
Tax aTUMoJiormdyeckoro aHaiuza. B XIX B. ¢paHiy3ckuit
dunonor M. K. A. bpeans (1832 1915) BBen B Hay4dHbII
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o0uxol TepMHUH «CeMaHTMKa» (Tp. sema 3HAK; TP.
semantikos  o6o3rauarowuii). IlpaBna, criopagyecKue Io-
MNBITKY B 9TOM KJIIOYe Aejaauch U panblie. Tak, B 1825 1.
HEMELKUI ydeHbI, IpenoaaBaTeb JaTUHCKON (hUIoIOruu
X. Paii3ur BecbMma ONpeaesieHHO BbICKa3ajicsd O HEOOXOmM-
MOCTH TEOPETUYECKUX UCCIIENOBAaHUI B 00JaCTU 3HAYECHUI
BBIPOKEHUI €CTECTBEHHOIO $3blKa. B CBOMX JIEKIUSIX OH TO-
BOPUJI O HACYIIIHOM MOTPEOHOCTH pa3BUMBAaTb HOBOE Ha-
MpaBJIEHUE JMHTBUCTUYECKUX WCCIEAOBAHUIA cemacuo-
J02uro, PEACTABUTENIM KOTOPON HODKHBI U3ydaTb TMPUHIIM-
Ibl, PETYJIUPYIOIIME SBOMOLMIO 3HaYeHUi ciioB. Cam OH,
OIIHAKO, HE Pa3BEpHYJ 3Ty UACKO B Teoputo. Ero yekimu,
ONyOJIMKOBaHHbIE MTOCMEPTHO, ObUIM M3BECTHBI OYEHb Y3-
KoMy Kpyry cnermanuctoB. [IpouyHoe xe yrBepxkaeHue uaei
CEMaHTUKU B (DUJIOJIOTMM CBSI3aHO ¢ MMeHeM bpeasist, Ko-
TOpPbIIA HE TOJBKO AaJl Ha3BaHWE HOBOW HayKe, HO U BHEC
CYLIECTBEHHBII BKJIaJl B €€ TEOPETUYECKOe 0OOCHOBaHME. B
OIHOI M3 CBOMX IPOrpaMMHBIX CTaTeil (PpaHIly3CKUI yde-
HBII TOKa3bIBaJl, YTO MIOMUMO KCCIEIOBaHUI (hOPMaJIbHBIX
9JIEMEHTOB 4ejioBeuecKoil peun (¢poHeTMka M Mopdosio-
TMsI) CYIIECTBYET Takke HaykKa O 3HAYeHUW JIMHTBUCTH-
YECKMX BBIPAXKEHUI, KOTOPYIO OH MPEIOXKWI Ha3BaTh /a
semantique.

Bckope mocine pabor bpeansa ycunussmu ¢uiocodos,
JIOTUKOB M TICUXOJIOTOB 3HAYeHUE TEPMUHA «CEMaHTUKa»
ObUIO 3HAUYMTENbHO paciipeHo. CeMaHTUKY CTajlu pac-
CMaTpuBaTh YXe He KaK oTpacib (PUIOJOTHM, a KaK OT-
pacib o0Iell HayKh O 3HaKaX (CEMHOTHKM).

Ko BpemeHu, korma ceMaHTHKa TOSIBUJIACh Ha UCTOPU-
YECKOH CIIEHE B JIMIIE €€ TEOPETUKOB, HayKa O SI3bIKE ObLTa
HUCKITIOYUTEIbHO UCTOPUYECKON TUCIUIIMHOM, TTPOYHBIMU
y3aMU CBSI3aHHOW CO CpPaBHUTEJbHO-HCTOPUYECKOW Tpam-
matukoi. [loaToMy M cemaHTMKa HEKOTOPOE BPEMSI HOCH-
Jla cyry0o McTopuyeckuii xapakrep. Ee OCHOBHOI 1Lieibio
SIBJISIaCh KJlaccu@uKalus W3MEHEHU 3HauyeHW CJIOB B
HWCTOPUUYECKOM ITJTaHE, a TAKXKE BbISIBICHHE HEKOTOPBIX 3aKO-
HOMEPHOCTEH, KOTOPbIM MOAUUHSIIOTCS 3T M3MEHEHMSI.

[Tocne onyonukoBanust B 1916 r. 3HaMeHMTOro coc-
ctopoBckoro «Kypca o01eii TMHIBUCTMKW» TTPOU30IILIA
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CYIIIECTBEHHAsI MEePEeOLIeHKa B3IJISIIOB
Ha $I3bIK W JIMHIBUCTUYECKYIO TEO-
puto. HoBast KoHLIemims s13bIKa, Tpe/-
JIO)KEHHAsT IIBEHIIApCKUM SI3bIKOBE-
nom @epnuHagoMm ge CoccropoM
(1857 1913), monyuyuna Ha3BaHUE
cmpykmypanucmekoi. IlpencrasieHue
O TOM, YTO MHUP CKOpEE COCTOUT M3
OTHOLLICHUIA, YEM M3 BELLEU, SIBIISICT-
Cs1 UICXOTHOM YCTaHOBKOM TOTO CITO-

coba MBIIUICHUSI, KOTOPbIi Mbl Ha- P! se” COCCHOP
3bIBaeM cmpykmypasucmckum. Ilo-

CPEIICTBOM 3TOro TepMHUHa MOmYep-

KMBaeTCsl, YTO MPUPOAa M30JMPOBAHHOIO 3JIEMEHTa JIM-
IlIEHa BCSIKOTO 3HAYeHUsI. DJIEMEHThI OIpPEeIIsTIOTCsT Yyepes
OTHOILIEHUSI KO BCEM JIPYTUM 3JIEeMEHTaM, BKIIOYEHHBIM B
HEKOTOpYIO CUTyalMI0. DTa METOJ0Joruyeckasl yCTaHOBKa
SIBJISIETCSI CJICICTBUEM KPUTUKU TPaJAUIIMOHHON JIMHTBHUC-
TUKW, paccMaTpUBAaIOIICH $I3bIK KaK arperat OTAeIbHBIX
€IMHUII, Ha3bIBAEMbIX CJIOBAMU, KaX1I0€ U3 KOTOPbIX MMEET
CBOE OTIEIbHOE 3HAUYCHUE.

CTpyKTypalcTcKasi TeopUsl sI3bIKa 3HAYMTEIbHO TOJ-
YepKHYyJa pojib CMHTakcuca. YTo e KacaeTcsi CeMaHTHKH,
TO B 2TO cdepe CTPYKTYpaTUCTbl UCIBITAIM CEpPhe3HbIC
TPYAHOCTH, B Pe3yJIbTaTe Yero OOJIBbIIMHCTBO M3 HUX COCpe-
JIOTOYWJIM CBOM YCWJIMSI Ha aHaIM3e B o0JacTsax poHOJO-
My 1 rpamMMatvku. eno B ToM, 4To (poHETUUYECKUE U TpaM-
MaTUYeCKHE PEecypchbl TOTO WM WHOTO SI3bIKa SIBJISTIOTCS
XOpOIIO OPraHMW30BaHHBIMA M OrPpaHUYEHHBIMM B CBOEM
KOJIMYECTBEHHOM cocTaBe. JIekcuueckuii e cioBapb — 9TO
BeChbMa pa3po3HEHHOE cOOpaHKEe MHOTOYMCIEHHBIX DJIEMEH-
ToB. [ToMuMo Toro, doHeTnueckasi 1 TpaMMaTHUecKasi CHC-
TEMbl OTHOCUTEJIbHO CTAOWJIBbHBI B OMpPEIe/eHHBIX TTpOMe-
JKYTKaX MCTOPUYECKOTO BPEMEHM, CIIOBAPh XK€ HEMPEPhIBHO
usMeHsercs. [loaToMy ecTecTBEHHO, YTO CJIOBa HE MOTYT
AHAJIM3MPOBATLCSI C TOM CTPOTrOCTHIO U TOYHOCTBIO, C Ka-
Kol 3T0 nenmaercsl B (pOHOJNOTUM M TpaMMAaTHUKe.

B oTOT KpU3MCHBIN UIST HAyKU O SI3bIKE MOMEHT CBOE
CJIOBO CKa3aJiv JIOTUKH, TOYHEe, TIOBTOPWIN YK€ CKazaHHOE.
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IlepBbIM M3 HHMX OBUI y>X€ M3BECTHBI HaM HEMELKWIA
MateMaTuK U Jioruk ['ornod MDpere, ocyliecTBUBIIMI IO/~
JIMHHYIO PEBOJIIOLMIO B cdepe JIOTMYEeCKO CEMaHTUKMH,
YTO HE TOJIBKO CKa3aJoCh Ha BCEM IOCJEIYIOIIEM pa3-
BUTHM JIOTUYECKON HayKu, HO M OTpPa3mJioCh Ha pelle-
HUM BOMPOCOB JIMHIBUCTUYECKON CEMaHTUKMU.

HekoTopble ucciemnoBaTesim TBOPUYECKOTO Haciaeaus
Dpere cUMTAIOT, YTO €r0 HAYYHYIO Kapbepy MOXHO pa3-
JIEJINTh Ha 1IeCTb NepuonaoB. IlepBblii mepuon IIUICS C
1879 mo 1883 r. B 1879 r. uMm 6bu1 HanucaH dyHAaAMEH-
TaIbHBIA Tpyn «Mcuucienue noHstuii». B TeueHue moce-
TYIOIIMX YEThIpeX JIET OH TbITaJICS pa3o0paTbes C JIOTH-
YyecKol CHCTEMOM, IpeAcTaBIeHHON B 3Toil pabore.

Bropoit nepuon HauuHaercst ¢ 1884 r. m miuTcsa Ao
1890 r. B 1884 r. 6bu1 uznaHbl «OcHOBaHMST apudMeETH-
Ku». B aT0l paboTe MOAHSITO OOJBIIMHCTBO INIABHBIX TEM,
uHTepecoBaBiux Ppere. B yacTHocTH, OH MOAYEPKUBAT
LICHTPAJIbHYIO POJIb MPEIOKEHUN B sI3bIKe, MO0 CUMTAI,
YTO TOJBKO B KOHTEKCTE MPEMIOXKEHUS CJIOBO UMEET 3Ha-
yeHre. OTHOBPEMEHHO PE3KOI KPUTHKE TTOABEPracTcsl Tak
Ha3bIBaeMasi oOpa3Hasi Teopusl 3HAYECHUS.

Tpetuii mepuon oxsatbiBaeT roabl ¢ 1891 mo 1904. B
1891 r. ObM omyOJIMKOBaHBI ero JeKuuu «DyHKUMST U
TOHSITHE», a Yepe3 JBa Tolla BBIIIE] B CBET IEPBbI TOM
KanuTajgbHoro Tpyna «OcCHOBHBIE 3aKOHBI apu(METUKI».
Bropoii Tom ObL1 onyosiikoBaH B 1903 r. IMeHHO B 3TOT
repuos ObUIO OCYIIIECTBICHO pas3rpaHuYeHue cmbicaa (HEM.
Sinn) u 3uauenus (Hem. Bedeutung), 4To HalLIO CBOE
oTpaxeHue B cTaTbe «O cMbICIe U 3HAUYCHUW».

YeT1BepThlli Tiepuon 1905 1913 rr. DTOoT Mepuon
OBbLI caMbIM HENMPOAYKTUBHBIM B TBopuecTBe Ppere, UTO
00YCJIOBJIMBAJIOCh KPaXOM IMPOrpaMMbl BbIBEIEHUST apud-
METUKMU U3 Joruku. OH Aaxke HE TOIbITaJCs OIyOJuKO-
BaTb TpeTUii ToM «OCHOBHBIX 3aKOHOB apru(METUKI».

[Iarenit mepuon miwicst 4YeThlpe Troaa c 1914 no
1918. BecHoit 1914 r. @pere Hamucal, HO HE OIMYOJIMKOBAI
ctatblo «Jlormka B MaTeMaTHUKe».

Haxkowner, mectoii nepuon (1919 1925)  o1o mepu-
Ol OKOHYATEJIbHOTO M TEYJIbHOTO CMHUPEHUS C KpaxoM

278



CBOEH JIOTMLIMCTCKOM TporpaMMBbl. 3a 3TO BpeMsl YUEHBII
HUYEro He OIyOJIMKOBAaJ.

TBopuectBo Ppere  3TO MOCHETHUIA IIar B MaTeMa-
Tu3aiuu Joruku B XIX cromeruu. HecMoTpsa Ha MHorue
Heynaun, Dpere BHec OOJBILION BKJIaJ B pa3BUTHE MaTe-
MaTUYeCKOl JIOTMKM M JIoTMYecKoi ceMaHTuku. CBouMU
TPylaMH TIO JIOTUKE OH CTPEMWJICS 3aJIOKUTh HOBYIO OC-
HOBY apU(dMETUKHU, aJIreOpbl 1 MATEMaTUUECKOIO aHAJIM3a.

IlepBble dpereBckue MPOU3BEACHUS ObLIM HalleJICHbI
Ha pa3paboTKy ¢opMalbHOW CHUCTEMbI, BHYTPU KOTOPOM
MOTYT OBITb BBIMOJHEHBI MaTEMaTUYECKHUE J1O0KA3aTEIbCTBA.
DT0 OBUIO BBI3BAHO TeM, UTO B KoHIe XIX cTometnss ma-
TeMaThKa HaXoAulach B KPU3MCHOM cOCTOSTHUM, U Ppere
MOCBSIIIAET OOJIBIIYIO YaCTh CBOEH XXWU3HU MPEOTOJICHUIO
atoro Kpusuca. [locraBineHHas 1ieJb 3actaBujia €ro BILUIOT-
HyI0 3aHSITbCSl BoIlpocaMu JIOTMKU. CyllecTBYIOIIMI ar-
napat JIOTUYECKMX CUCTEM, METOAbI U TEOPUU OBLIO He-
BO3MOXHO MCIOJIb30BaTh B MaTemaTuke. [loatomy @Ppere
MPUILUIOCH MPUJIOXKUTH 3HAYUTEIbHBIE YCUJIUS JUISI pa3pa-
0OTKM aeKBAaTHOIO MAaTEMATUKE JIOTUYECKOTO MHCTPYMEH-
Tapusi. B cBoio odepenb 3T0 MOOYAUIO €ro o0paTUThCS K
(punocodckrM OCHOBaM TPAAULIMOHHOW JIOTWKM.

B navane XX B. ellie TpyAHO ObLIO OLIEHUTh 3HAYCHUE
paspabotok Ppere il JIOTUKU, JTUHTBUCTUKU U (PUIOCO-
¢uu. K ToMy Xe B rompl CBOEil aKTHUBHOI TBOpPYECKOM
JICTEIPHOCTU HEMELKWIA YJYEHBIM HE MMEN IHUPOKON
nonyasipHocTd. Ero mms ObLIO M3BECTHO TOJIBKO Y3KOMY
KpYTy JIHIL.

CemaHTnyecKasi KoHiernms ®pere rmpouspocia Ha oc-
HOBE aHaJM3a UMEH coOcTBeHHbIX. Ero Gmokaitimm mpen-
IIECTBEHHUKOM IO JaHHOMY BOIIPOCY ObUI aHTJIMCKUIA
dunocod n moruxk Ix. Ct. Mwmnbs (1806 1873), ube co-
ynHeHne «CucTemMa JIOTMKI» TIPEICTaBIIsIeT co00il MHIYK-
TUBUCTCKYIO TPAKTOBKY JIOTUKU KaK OOILEl METOM0JIOTUU
HayK.

B «Cucreme noruku» Mujuib paziddaeT KOHHOMAMIUG-
Hble U HeKOHHoOmamueHvle umena. 11o ero MHEHNIO, KOHHO-
TaTUBHBbIE UMEHA  OTO TaKWe€ MMEHa, KOTOpble 00O3Ha-
YalOT TpPeAMETbl U MOAPa3yMEBAIOT UX aTpuOyThl. Tak,
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JIEBYILIKA ~ 9TO KOHHOTaTUBHOE MM,
o0o3Hayvarlee MpeaMeT, KOTOpbIi
MpearnojaraeT aTpuoOyThl, BbIpaxkae-
Mbl€ TaKMMH CJIOBaMH, KakK «pebe-
HOK», «B3POCJIblil», «KEHIIMHA» U T. .
ITo Mwimo, Bce KOHKpETHbIE O01I1e
MMeHa SIBJISTIOTCS KOHHOTATUBHBIMMU.
Hanpumep, coBo «deoBeK» MPUIIO-
xumo K Ilerpy, Ixxony u T. a. Yto
JK€ KacaeTcsi COOCTBEHHBIX MMEH, TO
OHU He SBJSIIOTCS KOHHOTATHMBHBI-
MM MMEHaMU, TOCKOJbKY UMH 000-
3HAYalTCsd MHIMBUIYYMbI, KOTOPbIE TOJbKO Ha3bIBAIOTCS,
HO TIpM 9TOM HE YKa3bIBalOTCSl UX aTpUOYTbl. BbITh KOH-
HOTATMBHBIM MMEHEM, WJIM UMETb 3HaYeHHE, 3HA4YMT CO-
o01I1aTh, BbhIpaxKaTh KaKylo-To MH$opMmaiuo. Ha at1o on-
NOHEeHTbI MuJuIsl Bo3paxkaroT cieayiolliuM obpa3oM. [o-
IyCTUM, COOCTBEHHbIE MMEHA HE BBIPAXKAIOT MO3HABATEIbHO
3HaunMyto uHgopmMmammio. CienoBaTtenbHo, UMeHa «Harmo-
neoH», «BemmuHrron» u «BaTepioo» COOTBETCTBEHHO He
BbIpaxkaloT IogooHoro poaa uHgpopMmauuu. Ho mouemy B
TaKOM cJlyyae BbIpaxkaeT WHGOPMAIMI0 BbICKa3bIBaHUE
«Hamoneon 6bu1 pazout BeumiHrronom npu Batepioo»?
Kazanoce ObI, Mcxonss M3 B3MIsInoB Muuisd, MOXHO 0e3-
00JIE3HEHHO 3aMEHUTh B YKa3aHHOM BbICKa3bIBAaHMU COO-
CTBEHHbIE MMEHa OJIHOTO BMJa Ha COOCTBEHHbIE MMEHa
npyroro Buja 6e3 yiiepba UIsl 3HAYEHUsT BbICKa3bIBaHMSI.
Ho 10 oueBumHbII HOHceHc. BbIXxom u3 cozmaBlierocs
nmoJjioxkeHus1 ObLT TipemnoxkeH MDpere, a 3aTeM U APYrUMU
JIOTUKaMU, KOTOpbIE MOIBITATUCH AU(hdepeHIIMPOBaTh 00bM-
Hble cOOCMBEeHHble UMEHA W 102UYecKlie COOCmBeHHble UMEHA.
Brpouem, crnpaBemIMBOCTM paayd CTOUT OTMETUTh, UTO
®pere HUKOIAa He 3aTPYIHSUT ce0s1 TMONBITKON IaTh TOY-
HYI0 XapaKTepHMCTUKY KaTerOpuM MMEHM COOCTBEHHOTO.
BriocienctBum 31O BBI3BaJIO HapeKaHUsSI M OCTpbIE TIpe-
HUSI Cpely JIOTMKOB.

Dpere NpUIHCHIBACT JOTMYECKA YTOUHEHHBIM COOCTBEH-
HBIM MMEHaM He ToJbKO 3HaueHue (HeM. Bedeutung), Ho u
cMbIcT (HeMm. Sinn), MOCKOJNBbKY 3HauYeHHe (B IIMPOKOM
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CMbICJIE CJIOBAa) BBICKA3bIBAHUSI MOXET OBITb CYIIECTBEH-
HO M3MEHEHO MOCPEACTBOM 3aMEIICHUS OJHOTO COOCTBEH-
HOTo UMEHHU JIPYTUM, XOTS U C TEM K€ CaMbIM 3HAYEHUEM
(Hem. Bedeutung). M3 aTOro OH AenaeT BBIBOI, YTO COO-
CTBEHHbIE MMEHa JIOJDKHBI WMETh JIBE CEMaHTUYECKUE
¢dyaxkumu. Bo-mepBbIX, OHU IOKHBI 0003Hauamp (HEM.
bedeuten) o0beKTb. BO-BTOPBIX, OHU JOJDKHBI 8bipadcams
(HeM. drucken aus) cmbicn. Hampumep, paccMotpuM aBa
WMEHM, a UMEHHO «BEUYEPHSISl 3BE3/1a» U «YTPEHHSIST 3BE3-
na». B omHOM M JIpyrom citydasix UMeeTcsl B BUAY OOUH U
TOT Xe o0beKT TaHeTa BeHepa. OmHako XOTS MX 3Ha-
yeHust (mianema Benepa) M cOBNAAalOT, HO MO CMBICTY
OHM pa3JINyYaroTcsl, TaK KaK (PUIypUpylOT pa3HbIe CeMaH-
TUYeCKUe cuTyauuu (ympennss U eeuepuss 3Be3na). O6pa-
TUMCS €llle K OIHOMY TNpumepy. Ectb n1Ba uMenn  «Baiib-
Tep CKoTT» U «aBTrop «Bepepies». MI3BecTHO, UTO KOPOJIb
I'eopr IV wunTepecoBancs, siBnsgercs au Banbrep CKoOTT
apTopoM «BeBepiess». Eciii roBopUTh TOJBKO 00 00beKTax
VIOMSIHYTBIX MUMEH, To IoiydaeTcs adcypn: I'eopr IV xo-
TeN 3HaTh, sBisiercs a1 Bamstep Ckorr Baasrepom Ckort-
ToM. Bo nzbexaHue mMogoOHbIX HEIOpa3yMEHUI U BBOAUT-
cs MUCTUHKIIMST «CMbICT / 3HaUCHHUE».

Takum obpazom, Ppere pasrpaHUIMBACT CMbICT (HEM.
Sinn) u 3HauyeHune (Hem. Bedeutung) «COOCTBEHHBIX MMEH».
CoOCcTBEeHHbIE UMEHAa C OTHUM U TEM XK€ CMBICJIOM MMe-
JOT OIHO U TO X€ 3HaYeHue, HO, C JPYroil CTOPOHbI, UMESI
OIHO W TO X€ 3HAYeHWE, OHU JAJIEKO HE BCErIa MMEIOT
OIVH M TOT Xe cMbici. Kpome Toro, ®dpere npusHaeT MpaBo
Ha cylllecTBOBaHHME (HO TOJbKO He B sI3bIKe Hayku!) 3a
TaKUMHU MUMEHAMM, KOTOPbIE UMEIOT CMBICI, HO HE UMEIOT
3HAUYCHUS (HaTrpumep, Kpvuamslii Koub Ileeac, Megucmo-
ghenwv, 3010masn eopa U T. 11.).

B cBoe Bpemsi HeuTo aHAJIOrMYHOE MPEIBOCXUTUI B
XVIII cronetnu renuanbHbiii T'otdpun Bunbrensm Jleii6-
HUL, cOpMYyIMPOBABLIMI psil MAEH COBPEMEHHOII MaTe-
MAaTUYECKOW JIOTUKU U JIOTUYECKOW CEMaHTUKMU.

®avumust JleitOHMIIa caaBsHCKoro npoucxoxaeHust (JIy-
Oenen). B cBoeii 6uorpacduu dpunocod nucai, 4To MpeaKu
ero no oty 6opum 13 Ilompim n boremun (Yexun). Ero
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otent, @punpux JleitoHMII, ObUT JOBOJHLHO U3BECTHBIM FOPH-
CTOM, BBITIOJHSBIIMM OOSI3aHHOCTU J€JIONPOM3BOAUTEIS
Jlefiiirckoro yHMUBEpCUTETA.

Masbuuky ObUIO 11IeCTh JIET, KOrJa OH MOTepsl OTIa,
cTapaTe/IbHO Pa3BMBAaBILETO B peOCHKE JII0OOO3HATETbHOCTD.
OT OoTlIa OH yHAac/eoBaJl MPaKTUYECKYI0 CMETKY U JeJIo-
BUTOCTb. [locie cMepTu oTa BoCIMTAaHHUE peOeHKa Tepe-
1IUIO B pyKU MaTepu. MaTb, yMHasi M TIPaKTUYHAs XKEHIIIM -
Ha, MposIBIsIa OOJIbLIYIO 3200Ty 00 0Opa3oBaHMM chiHAa. OHa
otnaia I'ordpuna B ogHy M3 Jaydinmx 1ukona Jledmnuura.

K nBenamuatu romam I'oTdpun xopolllo oBiaaen Ja-
TUHCKUM SI3bIKOM U TIPUHSUICS 3a rpedyeckuii. EMy He Obuto
ellle M YETbIpHAILIATU JIeT, KOrJa OH U3YMIWJI CBOMX IIIKOJb-
HBIX yYuTeIel OaecTaimuMu (pUIOJOTMYECKUMU U TTO3TH -
YeCKUMU CIOCOOHOCTSIMM.

Bo Bpemena JleliOHulla B 1IKoJaxX IIperogaBaliach
cxoJlacThJecKasl JIoTMKa, paccyMTaHHasl Ha Oe3IyMHYIO 3y0-
pexky. K Tomy ke oHa, Kak MpaBuUJIo, MpenoaaBajach Ha-
CTOJILKO CyXO M 0e3lapHO, YTO BbI3bIBaJla HECTEPIUMOE
OTBpallleHUE y TIperoaaBaTesiel 1 ydeHUKoB. OIHAKO OHbIN
JleitOHU1I cymen YBUIIETh MO TPYXJISIBBIM ITOKPOBOM CXO-
JlacTUYeckKrx (popmys XKUBOTBOpHOe Havyasio. OH Hayail J0-
rafbIBaThCsl, YTO 1EJM pa3BUTHS JIOTUKM KaK HaydHOU IucC-
LIMIUJTMHBI M 1IeJIA €€ MperofaBaHusl B 1IKOJEe HE COBIMa-
naioT. UM mpeanpuHUMAaIOTCST TIOMBITKM COMOCTaBUTD JIO-
TMKY ¥ MaTeMaTUKy C TeM, YTOObI PacIoJOXUTh 3JeMEH-
Thl JIOTUKA B MaTeMaTUYeCKOM TIOpsiAKE  KOrha OIHO
BBITEKAET U3 JIPYroro.

B cBoux nornueckux usbickaHusx JIeWOHUIT HE Haxo-
JTUT TONACPXKKHU Y INKOJBHBIX yuuTeneir. OHM HE TOJBKO
HE pas3pelialoT €ro COMHEHUM, HO JaXe YKOPHM3HEHHO
TOBOPSIT, UTO HETOXe MaJIbuMKy AeJaTh IMOIBITKM K U300-
pETEeHMIO HOBIIECTB B TaKUX IpPEIMETaX, KOTOpbIe OH eIlle
HEIOCTATOYHO M3YYWII.

JIBurasicb 1o Jopore, Ha KOTOPYIO OH BCTYMWJ e€lle
MaJbuiKoM, JIeHOHUIT pa3BUBaJl HA TIPOTSKEHUM BCE CBO-
el XXU3HU TIPOEKT a30yKU Mbicaell, ONUPasCh Ha aHAJIOTHIO
¢ s3pikoM. Mnest aTa maBHO BWTajna B Bosayxe. bmikaii-
MK OpeaiiecTBeHHUK JIeliOHUIa B JaHHOM ciydae ObLT
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P. Iekapt (1596 1650), MeuTaBIIMii O cO31aHUU YHUBEP-
caJIbHOTO s13bIKa Hayku. YTo Kacaercs JleiibHuUIla, TO cTO-
s1as mepel HUM 3ajaya Oblla OTHOCUTEIBHO CKPOMHa
HU300pECTH MUCBbMEHHOCTh, C TTOMOIIBIO KOTOPOW MOXHO
ObUTO OBl BbIpaXKaTb CTPOTME M OIHO3HAUYHbIE Hay4yHbIE
MBICJI. DTOT BapuaHT BCeoOIlel HAyYHOU MUCbMEHHOCTU
(nasuepagpuu) HauaydIIMM oOpa3oM MPEACTaBJIEH SI3bIKOM
MaTeMaTUKH.

JleiiOHMII MposIBUII CBOM SIPKUI T€HUM HE TOJBKO B
¢unocopun, MaTeMaTKe U JIOTUKE, HO U B IOPUCTIPYICH-
LIMU, UCTOPUHU, JUTEpaType, 6orocioBuu. [1o MHeHUIO ero
OouorpadoB, Kaxaoe U3 MEepeurcICHHbIX 3aHSITUI obecIie-
yujo Obl eMy cjlaBy Ha Beka.

Hemerikomy yueHOMy NMpHUHaIEXUT HECOMHEHHAs! 3ac-
JIyra B CO3[IaHWM WHTErpajbHOro M AuddepeHInaIbHOro
WCUNCIIEHU, a TaKKe KOMOMHATOPHOTO aHajiu3a, Ype3Bbl-
YaifHO MOJIE3HOTO0 MHCTPYMEHTA JUIS ONMUCAHUS ITMCKPET-
Horo. Kak u3BecTHO, B KOMOMHATOPHOM aHaJu3€¢ Mbl WH-
TepecyeMcsl He CXONICTBOM, a Pa3jiMuMeM WMHIWBUIAYATbHBIX
3JIEMEHTOB, MEXITy KOTOPbIMU CYLIECTBYIOT OMPEACICHHbBIC,
BBISICHSIEMbIE HAMU OTHOILLIEHMS. JIEHOHUI] TIEpBbIM MOHSL,
YTO CTPYKTypa JIOTUKM €CTb MpPEIMET KOMOWHATOPHOIO
aHaJIN3a, UCKIIIOUYUTENIbHASI BAXKHOCTb KOTOPOT'O JIJIsI MaTe-
MAaTUKN U JIOTUKKA ObLTa OKOHYATEJIbHO YCTAHOBJIEHA TOJIb-
kKo B XX CTOJETUM.

[IpennpuHsaTas UM MonbITKa pechOpMUPOBATH JIOTHKY,
JIOCTaBIIYIOCSI B HACJIEACTBO OT cxoyiacToB CpelnHeBEKO-
Bbsl, ObLJIa 3apOJBIIIEM HayKW, CBOJSILEN BCE TOYHBIE pac-
CY)XIEHUsI K ONepupoBaHMIO cuMBoslamu. Jlormka JIX.
byns, uzobpereHHast B cepeauHe XIX croneTusi, sSBIsI-
JJach 4acTblo Toro, 4to JIeOHUIL Ha3bIBAJl ucHucAeHUeM
BbICKA3bIGAHULL.

B nBamiate set JIeMOHMIT Mycal B CBOEM COYMHEHUM
«O KOMOMHATOPHOM HMCKYCCTBE», UTO €r0 LIEIbIO SIBIISICT-
cs CO3/IaHME OOIIIEr0 METoAa, C MOMOIIBIO KOTOPOrO BCE
WCTUHBI MOTYT OBITb CBEICHBI K HEKOTOPOMY BUIY BbI-
YK CJIEHU.

JleiiOHu1 ObLT OTHKUM U3 IEPBBIX EBPONEHCKUX YUEHBIX,
KOTOPBIA BCEPbE3 3aMHTCPECOBAJICSI ABOUYHOM CHCTEMOI
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cuucieHusi. Ha 310 ero BIOXHOBUJIO 3HAKOMCTBO C ME3Y-
utckum matepoM K. @. I'pumanbau, moobBaBiuM B Ku-
Tae. Elle no 3HakoMcTBa ¢ natepoM JIeMOHMIL KMBO MH-
TepecoBajicss Kutaem. IlpocBeTuTenbekasi AESITENBHOCTh
KUTaliCKOro MMIiepatopa, KOTopblii, o ciosam [ pumaibiu,
BBICOKO I1IEHWJ €BPOMENCKYI0 HayKy M ObUI 3HAaKOM C
tpynamu EBximma (III B. mo H. 3.), mpuBena JleiitOHuia B
Boctopr. OT uwe3yuTa OH y3HaJl O JOPEBHEM KUTaliCKOM
cuuciaeHun. Paccka3pl Ha 9Ty TeMy HaBelu €ro Ha MbICIb
U300peECT HOBYIO apu(pPMETUKy, B KOTOPOM HAOCTATOYHO
aByx uudp 1 m 0. DTa ABOMYHAsI CHUCTeMa CUYMCICHUS
HaCTOJIbKO TTOHpaBuJjach (uiocody, 4To OH yCMOTpel B
Hell HeuTro MIyOooKo cumBoiuyeckoe. Ilo ero MHeHwm1o,
JIBOMYHAsI CUCTEMa MOKAa3bIBAECT KaK Obl BOOYMIO, YTO €1M-
HUIIbI, WX MOHAbI, TOCTATOYHO JUJISI TIOCTPOEHUST KapTH-
Hbl BeeneHHoit, 60 KoMOMHALIUKM €AVMHMIBLI U HYJIS, dalo-
1€ BCEBO3MOXHbBIE YMC/a, 3TO CMMBOJMYECKUI aHa-
JIor KOMOMHAIMii MoHaz (eAuHUL B (uiocopcko-pusn-
YECKOM CMbICIE) M HEOBITHSI, NAIOIIMX BCEBO3MOXKHbIE
mupbl. OMHAKO, KaK CYMTAIOT UCTOPUKUA HAyKu, TIPU BCeil
cBoeil reHuasbHOCTU JIeOHUIL HE cMOr HaWTh TOJe3-
HOTO HAyYHOTO MPUMEHEHUST TMOJYYEHHBIM pe3yJIbTaTaM.
M300peTeHHBII UM MeXaHWYECKUIN KaJIbKyJSITOp Mpea-
Ha3HayvaJjcs sl paboThbl TOJIBKO C AECATUYHBIMU YHCIa-
mu. OH [axke He MbITaJcsl MepeaesiaTh CBOK MallMHY TOJ
JIBOMYHBIC yKciia. Bo3MOXHO, ero ycrpaiimia o4eHb UTMH-
Hasl IernoYykKa IBOMYHBIX pa3psiioB, HEOOXOAUMBIX ISt
MPENCTABICHUST YUCEIL.

Yto KacaeTcsl BBIMMCIUTENIBHON MalllMHbI, TO OJjaroaa-
ps ee usobpereHuto JleitoHul craa wieHoM JIoHOOHCKOM
Akagemuu Hayk. OTa Akamemusi, u3BecTHasi Kak KoponieB-
CKO€ OOIIECTBO, MPUHSJIA €r0 B CBOM WIEHBI Yepe3 ol
rocJie BCTyIUIeHUs B ee psiapl HbloToHa.

PaGota Han BblUMCIUTENTLHONM MalIMHOW ObLIa MHULINA-
WPOBaHA COYMHEHUSIMUA BBIIAIOIIETOCs] (hpaHIly3CKOro y4ye-
Horo bnesa Ilackams (1623 1662) u ero apudmernuec-
Kol MaimHoi. Kctatu, B yecth [lackans Ha3BaH OnvH U3
CaMbIX PacCHpOCTPAaHEHHBIX COBPEMEHHBIX SI3bIKOB ITPOrpam-
MUPOBaHUS. DTOT SI3bIK pa3padoTall 1IBEALIAPCKUNA YIEHbII
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Huxmnayc Buprt B konHue 60-x rr. B
1983 1. s1361K [TACKAJIb ObUT 00BSIB-
JleH o(pUIMabHBIM S3BIKOM IPO-
TpaMMUPOBAHUS JUIST yJalllUXCsl aMe-
PUKaHCKUX CPEIHUX IIKOJ, KOTOpble
HaMepeHbl CIeIMalu3upoBaThcsl B
00J1aCTV BBIYMCIIUTEIbHON TEXHUKU 1
MpOrpaMMIPOBaHMUSI.

CBoro paboty Hajg apudmeTryec- ,
KOH, WIA CYMMMPYIOLLEN, MalUMHOI b. TIACKAAb
ITackanp Hauyan B Bo3pacTe AEBSIT-
HaJlaTu JieT. OTa MallliHa, U3BecT-
Hasl 1o Ha3BaHUEM <«IacKaJlMHa»,
MpeAcTaBisiia co0oii MexaHMYeCcKoe YCTPONCTBO, TOUHEE,
SIIIMK C MHOTOYMCJIEHHBIMU I1iecTepeHKamu. [Tpubausu-
TEJIbHO 3a JecSaTHIeTe, HaunHasi ¢ 1642 T., OH MOCTPOMI
0ojiee MATUACCITH Pa3IMYHbIX BapUaHTOB MaIlMHBI.

IIpu pabGore Ha «IackajMHe» CKJIaJblBaéMble 4uCa
BBOJIWJIMChH B MallIMHY MyTEM COOTBETCTBYIOIIETO MTOBOPO-
Ta HabOpHBIX KojecuKoB. M3o0pereHHbli Tlackagem mpuH-
LIMIT CBSI3aHHBIX KOJIeC SIBUJICSI OCHOBOM, Ha KOTOPOH CTpoO-
WJIOCHh OOJIBIIIMHCTBO BBIMMCIUTEBHBIX YCTPOMCTB Ha Mpo-
TSDKEHUM CIICAYIOIIUX TPEX CTOJETUIA.

OCHOBHOI HEIOCTATOK «IMacKaJIMHbI» COCTOSIT B He-
yIOOCTBE BBIMOJHEHUSI Ha HEll onepaluii, OTIMYHBIX OT
MpOCTOro ciaoxeHusl. JISMOHUIL TTOTpaTHl MHOTO CUJ U
JICHET Ha YCOBEPILIEHCTBOBAHME 3TO MalluHbl. B pe3yib-
TaTe OblIa co3daHa MallliHa, KOTOopasi Morjia YMHOXAaTb,
JIeINTh, BO3BOAUTH B CTENIEHM M W3BJIEKaTb KOPHHU, HE
TOBOpSI YK€ O CJIOXEHWM M BblUMTaHMU. Paccka3bIBaloT,
YTO OAWH 3K3eMIUISIp 3Toil MammHbl nonan K Iletpy I,
KOTOpBIN Tlofapu €€ KUTalicKoMy HMMIIepaTopy, XKejas
MOpa3uThb TOTO AOCTUKEHUSIMU €BPOIEHCKOro TeXHUYeC-
KOro TeHusl.

JleitOHu1iry ObuTO OONee MATUACCATU JIET, KOrda OH BIEp-
Bble BcTpeTuiicss ¢ pycckum I1iapem Iletpom Benukum
(1672 1725). Ilpousonuio 310 B cepeauHe jeta 1697 1. B
3aMke KoneHOprok 61u3 I'anHoBepa. B To Bpems aBaaua-
TUMSITUJIICTHUI caMoJepsKell IyTeliecTBoBal 1o EBporre,
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HaMepeBasich MOCETUTh ['o/UTaHINIO ¢ b0 U3YJEeHUST MOp-
ckoro nena. o aToil BcTpeun ¢ MOJIOABIM UM 9HEPTMYHBIM
pycckuM 1iapem JleitOHun, umen o Poccun camble cMmyT-
HbI€ MPEACTABICHUSI  KaK O HELUMBUJIM30BAaHHOM, MOJY-
BapBapckoil ctpaHe. IlepBoe 3HakomcTBO JleilOHMIA ¢
Iletpom I GbUIO HEMPOMOLKUTEIBHBIM, HO, TEM HE MEHEe,
y ¢usocoda ocTajoch CUIBHOE BIEYATICHUE OT 3TOro
cBuaaHus. Btopoit pa3 mapp M ¢uiiocod BCTpETUINCH
oceHnlo 1711 1. mpu cienyommx odcrosaTenberBax. OmHa
U3 TpuHLEecc OpayHiBeirckon gamumuu, Codusi-Xpuc-
TWHA, BBIIIUIA 3aMyX 3a LapeBu4ya Ajiekces. Jlea HeBecThl,
AHTOH Ybpux, B3s11 ¢ coboil JleliOHMIIa Ha TopxKecTBa 1o
aToMy TnoBoy. Tenepp JIeiiOHUIL yBUIET HE MOJOAOTO MPO-
JKeKTepa, a NaJbHOBUIHOIO MOJUTHKa, ocHoBatesns Iletep-
Oypra, mooenutens mBenos noxa Ilonrasoii. Iletp I ¢ ymo-
BOJIbCTBUEM OecenoBan ¢ (unocopoM, BHUMATEIbHO
BBICITYIIIMBAsT €ro UAeu W mpemioxeHns. OcodbeHHO ero 3a-
WHTEepecoBal TUIaH pedopMbl ydeOHOro aena M IPOEKT
yupexxaeHust Akagemuun Hayk B [letepOypre. OceHblo ciie-
nytoiero roaa Iletp I mpuosin B Kapncoaa. Ilo xenaHuio
Haps JleioHui, conpoBoxnaan ero B Terumi u pesneH.
Bo Bpems1 aToro myrtelectBusl ObLT pa3paboTaH BO BCEX
JeTayisIX IUIaH pyccKoil AkKameMund HayK. AKajaeMusl ObLia
OCHOBaHa yxe mociyie cMeptu JleiibHua. Bripoyem, Heko-
TOpbIe UCTOPUKU CUWTAIOT, YTO poib JIeiiOHuIla B co3ma-
HUU pyccKoll AKaaeMuu HayK U3pSIHO IMpeyBEIMYMHA.
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IIpennocnennee cBumanue Jleionuma c Iletpom 1
HMMEJIO BaXHbIC CJICACTBMS JJISI HEMEILIKOTO YYEHOro: OH
ObLT TPUHST Ha PYCCKYIO CIykOy B BBICOKOM 3BaHUU
TalfHOTO IOCTUII-COBETHHKA C MEHCHUEW B JBE THICSYU TYJb-
JIeHoB. B mocnennuii pa3 JIefiOHUI BUAET pycCKOro Laps
He3a/10JIro 0 CBOEi CMEpTH.

JleliOHULI yMep IpU CTpaHHBIX OOCTOSITENIbCTBaX 14 HO-
s60pst 1716 . B mocnegHue roapl KU3HU OH CTpagal Io-
narpoil. M3 Bcex JiekapcTB TOBEpsLT TOMY, KOTOpoe ObLIO
€My KOIJa-To IMoJapeHo MnpusiteieM-ue3yutoM. [IpuHsB se-
KapcTBO, OH MOYYBCTBOBaJI ceOsi oueHb MypHO. [1puObIB-
LM Bpay Hallle]l MOJOXEHWE HACTOJIbKO OMACHBIM, UYTO
caM TMocCHelwI B alTeKy 3a JiekapcTBoM. Bo Bpewms ero
orcytcTBUs JIelOHMII TToYyBCTBOBA MIPUOIDKEHUE CMEPTH,
XOTeJl YTO-TO HamucaTb, HO ObUI YK€ HE B CHJIax IpoO-
YyecTb JaKe paHee HamucaHHoe. Torga oH Jier B MoCTelb,
3akpbul m1aza U ymep. [lpousonuio 3To OKojo mecstu
4yacoB Beuepa. XOAWIU CIyxu, 4To (uyiocod ObUI OTpaB-
JieH. 3aBUCTHUKOB U 3JIOMbIXaTeIeld Y Hero XBaTao.

['aHHOBepLIBI pPaBHOMYIIHO BCTPETUJIU HM3BECTHE O
CMEpTH BbIAAIONIETOCsl cooTeuecTBeHHUKa. Llenbiit Mecsi
Teno ¢uiocoda Jexaao B LIEPKOBHOM IoaBajie 6e3 Io-
rpedenus. ITouemy? KTo-To mycTui ciiyx o caMoyOMiAiCcTBe
MPUABOPHOIO McTopuorpada, oObSCHSST 9TUM 3aJEPXKKY B
norpedeHnn. Kak M3BecTHO, 1IEPKOBb 3arpeliaeT XOpOHUTh
Ha XpUCTUaHCKOM Kiaabuiie camoyouiil. Ho BepHee Bce-
ro MPUYMHON 3aJepXKKU ObLIO HEMPUSI3HEHHOE OTHOIIIE-
HME JIIOTEPAaHCKUX TMACTOPOB K CBOOOMOMBICIISIIEMY (DH-
Jocody, KOTOPbI paBHOMYIITHO OTHOCHJICS K OOpPSIAOBOI
CTOpPOHE PEJIMTUM, PEAKO XOMUJT B LIEPKOBb U K IpUYac-
H10. [ToXOpOHBI OB HACTOMBLKO CKPOMHBI M TTOCTHEIIHBI,
yTo OAMH U3 TpusTeneir JleitOHMIIa Hamucaa B CBOMX
BocrioMuHaHusIX: «Ero morpebiu ckopee Kak pa30oilHu-
Ka, YeM KaK 4eJloBeKa, KaKUM OH ObUI B J€HCTBUTEIbLHO-
CTH, SIBJISISICH TOPIOCTBIO CBOEH cTpaHbl». MecTo, Iie Tmo-
KOSITCSI OCTaHKM BeJIMKOro ¢puiocoda, HEM3BECTHO.

I'maBHbIMU puaocodcKuMu counHeHusMu JleioHu-
11a cuutatotcss «HoBbIe OMBITHI O YETIOBEYECKOM pazyme»,
«Teomunes» n «MOHAIOTOTHA».
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YTto Takoe mMoHama?

Momnaga (ot rp. monas (monados)  edunuua, Hede-
AuMoe, yeabHoe) — BTO HE eNMHMIA B apudMeTUUYECKOM
cMmbiciie cioBa. MoHama  3TO He MaTepUaJIbHBIA aTOM.
MoHaga  3TO HEKoe MoJo0ue MaTeMaTUYeCKOW TOYKH,
KOTOpasl JIMILIEHa MPOCTPAHCTBEHHOW TMPOTSIKEHHOCTH.
DusnyecKnit CMbICI MOHaIbl COCTOMT B TOM, YTO OHa
€CTb CBOCOOpa3HbIA LEHTp (pU3ndYecKux cui. MoHaabl He
BO3HUKAIOT U He TMOHYT. WX Bo3pacT paBeH Bo3pacTy
mupa. «[loaToMy cymMa BcelleHHOW Bcerma ogHa M Ta
Xe»,  Hamuuer JlefoHm.

JleliOHUIIOBCKAsi MOHAIOJIOTHST CBSI3aHA C €r0 YYEHMU-
€M O MPEeAyCTAaHOBJIEHHON TapMOHUU U C TMOHsITUEM bora.
ITo JIeitOHuIly, cylliecTBOBaHHE MHpa caMoO IO cebe He
JokasbiBaeT cyilectBoBaHus bora. CyiectBoBanue bora
BBIBOJAMUTCSI U3 HAJIMYUS MUPOBOIO MOPSIAKA, CBI3bIBAIO-
ILIETO BOEAMHO OecUMclieHHOE MHOXECTBO MOHaj. bor
9TO HauBbICIIas MOHaJa, HAWBBICIIUN LEHTP CUJIOBOTO
MPUTSDKEHKS. Ecii HET MHOro CUJIOBOTO 1IEHTpa, TO Halll
MUD, MOTUMHSIONIMICS 3aKOHY MUPOBOI TapMOHUHU, €CTh
HaWJIyYIIUi U3 BO3MOXHBIX MHPOB.

Kak o0bsicHUTB 3710, Liapsiiee B 9TOM HaWIydllleM U3
BO3MOXHBIX MUPOB?

OtBeyasl Ha TOT KaBep3HbI Bolpoc, JleibHuil paspa-
OaTbIBaeT yuyeHue o Teomuiiee (OoroompaBmanuu). [Ipo-
OjemMaThKa TEOOUIIEU 9TO JICHOHUIIEBCKUI BapuaHT
TPAOUIIMOHHOW TPOOJIEMATUKU XPUCTUAHCKOTrO OOorocio-
BUs, B (DOKycE KOTOPOM HaxXOAWUTCS BOMPOC O TOM, KakK
CHSITb ¢ bora oTBeTCTBEHHOCTb 3a 3710, LIApsIIEE B MUPE.

Wponuzupyss Han pauudoHanausdMom JleiiOHuia, Ha-
cMmenuBeiii Bonbrep (1694 1778) pucyer ciemyroiuit
KapuKaTypHbIii 00pa3 gokrtopa duinocodpuu Ilanrioca B
cBoeM «Kanagumge».

OpHaxabl MaJIeHbKHMI YEpHSIBbIA YeJIOBEUEK, CBOMA
cpeau WHKBU3UTOPOB, BEXJIMBO CKa3ajl, oOpallasich K
ITanrnocy:

[To-BunrmoMmy, BbI, Cynapb, HE BEPUTE B TIEPBOPOI-
HbIN rpex, u0o, ecld BCE K Jy4lIeMy B MUpE, TOra He
ObUIO ObI HU TpexomaJeHUs, HU HaKa3aHUS 3a TPeXu.
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Baiia Munoctb, Ho 6e3 majeHMsT YeJoBeKa M Tpo-
KJISITMSI HE MOT Obl CYIIECTBOBATb 3TOT JyUYILIW U3 BO3-
MOXHBIX MUPOB,  BeXJMBo oTBeTwJ IlaHTIOC.

ITanTioC He ycnen MOJMHOCTBhIO BbICKA3aThCcsl HA O Tpe-
XOIaJIECHUM, HU O cBoOO/IE U HeoOXonuMocTH. YepHsBbIi
cienan 3Hak cBoemy ciyre u... Yepes Hememo IlaHrioc,
yTBEPXKIasl UACK0 HAWIYYIIEro M3 BO3MOXHBIX MUPOB, ObLT
MOBEILIEH MHKBU3UTOPAMU.

O ¢dunocodcekoii cTopoHe JIeHOHUIIEBCKON TpaKTOBKU
BO3MOXXHBIX MUPOB MOXHO CITOPUTH /10 XpUIOThl. KTO Xx0-
YeT, TOT MYCTb M CHOPUT. MbI Xe OyaeM NMOMHMTb, UTO
JIeOHMIIeBCKasi Mlesl BO3MOXHBIX MUPOB OblLTa B3siTa B
XX cToneTun Ha BOOPY:KEHHME JIOTMKaMU, 3aHUMalOIIMMUCS
BoIipocaMu ceMaHTUKHU. [losiBuIoch naxe ocoboe Harpas-
JIEHE B JIOTUYECKOW CeMaHTHKe, M3BECTHOE I10j Ha3Ba-
HUEM CeMAHMUKA B03MONCHbIX MUPOB.

B roruke moHsITUE 603MOXMCHO20 MUpa COOTBETCTBYET
TOHSITUIO Modeu, KOTOPOE MCIOJIb3YeTCsl B CBSI3U C JIOTH -
KO-CEMaHTUYECKUMU TIpOLIeypaMul UHmMepnpemauiiu.

[Ipeanonoxum, y Hac ecTb HEKOTOPbI (hopMasii30-
BaHHBIN sI3bIK L. OOBIYHO JOMycKaeTcsl ONpeaeeHHbIN
YHUeepcym (WM, €ClM YTOIHO, 102U4ecKds 8CeaeHHas), KO-
TOPBI SIBJISIETCS] COBOKYITHOCTBIO BCEX BO3MOXKHBIX MOJIE-
et L (w1 BceX BO3MOXHBIX MUPOB, O KOTOPBIX MOXHO
roBopuTh B L). JIJist 9TOro sI3bIKa MOIXOMST TOJBKO TaKKe
3HaKMU (MMeHa), KOTOpble UMEIOT Ty K€ caMyl0 MHTepIipe-
TalliI0 BO BCEX BO3MOXHBIX MHUpaX, KaKyl0 OHM MMEIOT B
aKkTyaJbHOM (HaiieM) mupe. JIpyrve 3HaKM U UX KOMOU-
HallM1, UHTEPIIPETAlisl KOTOPbIX B Pa3HbIX MUPAaX MOXKET
OTJIMYATLCSI OT MHTEPNpPETAllii, UMEIOIIC MECTO B aKTy-
aJTbHOM MMpe, He SIBJISTIOTCS 3HAKaMU Halllero sizbika L.

Ho BosBpatumMmcs K Jleitonuiy. Hapsimy ¢ TeHaeHImei
K ¢opMauzmMy y JleMOHMIIA OTYETIMBO IPOCIEKUBACTCS
U Jpyrasi TeHAEHIIMSI, MOJyJYMBIIasi B CBETe pa3pabOTOK
®pere HazBanue «1oruiy3m». CyTh JIOTULIA3MA COCTOUT B
TOM, YTOOBI M3 JIOTUKHU BBIBECTM MaTeMaTuky. s mpen-
CTaBUTEJIEH JIOTMIIM3Ma XapaKTepeH IMOBBIIIEHHBIM WHTE-
pec K mpobjieMaM JIOTMYECKO CEMaHTUKU. DTOT MHTepeC
HaOmogaeTrca u y JleiiOHMIIA, KOTOpPbI 3a HEMMEHUEM
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JIY4YIIEro BBIHYXXJEH HWHTEPIPETUPOBaTh (opMabHbIE
HMCUYUCIICHUSI Ha MaTepuaie €CTECTBEHHOTO sI3bIKa MOCpel-
CTBOM IIOJICTAHOBKM COOTBETCTBYIOLIMX OMNpeaeeHU
BMECTO CHMBOJIOB YHHUBEPCAJIBHOIO JIOTMUECKOTO $I3bIKa.
B cBs3u ¢ aTMM noKa3aTenbCcTBO KakK (hopMajibHOE clie-
JIOBaHUE B CUCTEME JIOTMYECKOIO MCUMCIECHUST 3aMEHsI-
eTcsl J0Ka3aTeJIbcTBOM KaK YMEHMEM OIepupoBaTh OIpe-
JeIEHUSIMU. DTO YMEHME 3aKIloyaeTcsl B 3aMEHEe 9KBHBa-
JIEHTHOTO 9KBUBAJIEHTHBIM. 311ech JIeliOHUII cTaJKuBaeT-
¢ ¢ (PDeHOMEHOM CHMHOHMMMUM B €ro JIOTMYECKU TIpera-
PUPOBAaHHOM BUJIE.

Hcxons u3 uncro opMaslbHBIX MPEICTABICHUN O TOX-
JecTBe (B CMbICIE MaTeMaTUYECKOrO PaBEHCTBA), MOXHO
ObLIO Obl OXMJIaTh, YTO CUHOHMMBI B3aMO3aMEHsIEMbl B
MoO6oM KoHTekcTe. OHAKO JAETaTbHBIN aHaIU3 MTOKa3biBa-
€T, 4TO 2TO Aajieko He Tak. Kaxaplii KOHTEKCT KakK Obl
BBIHYKJIa€T UX ITO-pa3sHOMy cBeTUThcs. Iloatomy Jleiio-
HUII pa3jnyaeT Belllb, O KOTOPOW UAET peub, U cHocob ee
NOHUMAQHUA, WUTIOCTPUPYST JaHHOE pa3jiMuuMe Ha Clemylo-
meM npumepe. Mmena «Iletp» u «armocrtosn, oTpeKimiics
or Xpucta», 0003HaYal0T OJHY U Ty Xe Ju4HocThb. Creno-
BaTeJIbHO, OHO MMSI MOXET OBbITh IMOCTaBJIEHO Ha MECTO
JIPyroro B CUJIy TIOHSITUSI paBEHCTBA M TpaBUJia 3aMEHbI
paBHOTO (PKBUBAJICHTHOI'O) PaBHBIM (3KBUBAJICHTHBIM), HO
TOJILKO TIPU YCJIOBMH, YTO Mbl He OyleM paccMaTpuBaTh
croco® TOHMMAaHUSI OIHOTO W TOro e WHIMBUAyyMa B
Pa3HBIX CUTYalUsIX. YUUTBIBasl TTOCIEAHEE, MBI TTOJTydaeM,
yTO BbICKa3biBaHUE «[leTp, MOCKOIbKY OH OBbUI amocTo-
JIOM, OTPEKILIMMCST OT XPHCTa, COrpeI», UMEIOIee CMbICT
U MCTUHHOE, CTAHOBUTCSI JIOKHBIM M OECCMBICIIEHHBIM MpHU
rnozacTtaHoBKe Bupaa: Ilemp, nockoavky on 6vir Ilempom, co-
epeuiun.

JleiiOHMLIeBCKUT TpuMep aHaiu3a (EHOMEHa CHUHO-
HUMUM C Y4ETOM cItocoba TMOHMMAaHMS, OOYCIOBJIEHHOTO
TEM WJIM MHBIM KOHTEKCTOM, MOXET ObITh TepechopMy.in-
POBaH TaK: noaaeams 08e Gewji Hepaziu4uUMbIMIU 03HaA4aem
noaaeams 00HYy U My Jce Geulp No0 08yMs UMeHamu. DTa
¢dopMyIMpPOBKa COOEPXKUT B cebe uaco (ppereBCKoil auc-
TUHKIIMU <«CMbBICTT / 3HAUYEHME».
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IlenTpanbHoll mpobaeMoil ¢pereBCKoil JTOTMKM SIB-
JIsieTcsl mpobjeMa, ocTpo BojiHOBaBlasl JleiiOHuUIIa,
mnpobyemMa ToxaectBa. B cBoeil mporpamMmHoii cratbe «O
cMbIclie W 3HaueHuu» Ppere npeajiaraeT paavkaibHOeE
pelieHre JaHHOW TMPOOJIeMBbI.

Kakosa npupona toxnectBa? ABisieTcs 1M TOXIECTBO
OTHOILIEHHEM MEXIY BellaMy WJIM OTHOIICHUEM MeEXIy
“MeHaMu (3HaKamu)?

AHanu3upyst noHsiTue Toxaectsa, Mpere ormaer npea-
MOYTeHHE TOXKIECTBY MEXIy MMEHAMU Bellei. DTo oObsic-
HSIETCSI TEM, YTO OH TbITaeTCsl OOBSICHUTh MH(MOPMATUB-
HOCTb TOXIECTBEHHO-MCTUHHBIX YTBEPXKICHUA.

Ho ®pere, ecnmu He cuuTaTh HabOpocku JleiiOHUIIA, OT-
HOIIIEHHE TOXIECTBa OOBIYHO aCCOIMUPOBATIOCH C OTHO-
IIEHWEM MEXTy BelllaMM, TOTja Kak Mo3HaBaTeIbHasl pojib
Pa3IMYHBIX SI3BIKOBBIX CHCTEM IMPaKTUYECKU UTHOPUPOBa-
nack. Tak, HarpuMep, «BeUepHsIsl 3Be3/a» U «yTPEHHSISI 3BE3-
na» (Bemb X m Bellb V ) mocie Toro, Kak ObLIO ycTa-
HOBJIEHO, YTO peub UJET O IlaHeTe BeHepa, paccmaTpuBa-
JIMCh KaK 1IeJIMKOM B3aMMO3aMEHsIeMble UMEHa, MOCKOJIb-
Ky TOXIECTBO IOHMMAJOCh KaK CaMOTOXIECTBEHHOCTb
HekoTopoil Bemy. OgHako, yrBepxkaasi, uyto X = V, Mbl He-
SIBHO BbIJE/IsIeM 00O3Hauvamolylo ¢GyHKIMIO 3HakoB. Clie-
JIOBAaTEeJIbHO, OTHOILIEHUE TOXIECTBA CBSI3AHO HE TOJIBKO C
BellIaMU, HO M CO 3HAKaMM, 9TU BelllM 0OO3HAYAIOIIMMU.

Taxk mm s10?

B XX cronetun Jleitonuia u Mpere Koe-KTO OOBUHSIT
B TOM, YTO OHU IUIOXO MG HEPEHLIMPOBAIN U HETIPABIIBHO
TMMOHUMAJIM COOTHOIIIEHNE 3HAKOB M OOBEKTOB, OIIMOOYHO
OOBSICHSISI TOXKIECTBO KaK OTHOIIIEHUE MEXIy 3HaKaMH, a
He KaK OTHOIIIEHHE MeXITy HauMEHOBaHHBIMU OOBEKTAMM.
Kputuku Jleitonuiia u ®Dpere mpu 3TOM CCHUTAINCH Ha
KpaifHOCTH PauKaJbHO HACTPOEHHBIX ritocodoB, yTBEp-
KIaBIIMX, YTO, HapuMep, ypaBHeHUe 1 = 1 JOIDKHO OBITh
JIOXKHO TIO TOW TpUYMHE, YTO JieBasi M TpaBasi CTOPOHBI
YpaBHEHUSI SIBJISIIOTCSI TIPOCTPAHCTBEHHO Pa3IMYHBIMU.

W Bce ke moHsaTue Toxaectsa y Jleiionuia u ®pere
ropasio Ooraye, 4eM 3TO TBITAIOTCS MPEACTaBUTh HEKO-
Topble aBTOpBL. PaccmotpuM ypaBHeHue: 2 + 2 = v 16. B
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MEepBbIX KjIaccaX CpeaHEW IIKOJbl €TU 3HAKOMSITCS C
MpocTemMKu apupMeTUYeCKMMU OIlepalsiMUA 110 TUITY
JIEeBOIi YacTW ypaBHEHHUsI, TOrJla KaK B CTaplIux Kjaccax
OHU Y3HAIOT O CYIIECTBOBAHMM MHBIX MaTeMaTUYECKUX
JNUACUUTUIMH, 0osiee aOCTpaKTHBIX U Oosiee clIoXHBbIX. [1o-
9TOMy JieBasi M TIpaBasl 4acTU YpaBHEHMH YKa3aHHOIO
THUMA HECYT pa3Hylo IOo3HaBaTeJbHYyI0 MHpopmaluio. K
TOMY Xe OObeAMHEHUE ITUX MaTeMaTUYECKUX BbIpaxKe-
Huit («2 + 2» 1 «\ 16») B OHO ypaBHEHHE COOOLIAET
JOTIOJTHUTENbHYIO MH(pOpMalliio — MHMOPMAIIUIO O eIuH-
CTBE pa3HbIX OTIEJIOB MaTeMaTUYeCKOro 3HaHUsI.

Takum oOpa3oM, €cii Mbl COIJIACUMCSI C TEM, UTO aKT
0003HaYeHUsI TTPOM3BOJIEH, 3aBUCUT OT MHIMBUIYaJbHbBIX
MNpUXOTel, TO BbIpakeHre X = Y OyneT KacaTbCsl HE CyTH
JieNia, a TOJbKO MPUHSITOrO HaMu croco0a o0o3HauYeHMsI,
YTO BJIEYET 3a cOoOOIi IMyTaHUILy B TOJIOBE U TPEISITCTBY-
eT nepenade nosesHoit uHgopmaiuu. [loatomy Ppere u
MpeiaraeT MOMOMHUTh MOHSATUSI «3HAK» U «3HAYCHME»
TOHSITUEM «CMBIC]T», KOTOPOE SIBJISIETCSI B ONpPENeJICHHOM
IJIaHe OTpaXkeHUWEeM crocoba TpelncTaBieHns 00o3Havyae-
MOTO JaHHBIM 3HAKOM cojepXKaHMsI (3HAUCHMST).

I'oBops1 mHaue, eciv OTHOILIEHUSI TOXIECTBa LIEJH-
KOM 3aBHUCSIT OT OTHOIIEHWI MEXIy 3HauyeHMsIMU (pe-
(epeHTaMu, MpeaMeTaMM) TOXIECTBEHHBIX BbIpaXKEHUI,
To ¢opMa BbIpaXkeHMSI HE MMEET IMO3HaBaTebHOIO 3Ha-
yeHust. CiemoBaTebHO, €CIM BbIpaxeHUe «A = A» He
paciMpsieT Halllero 3HaHUsl, TO HE MOXET pacllupUTh
Hallero 3HaHMsI M BbIpaxkeHue «A = B». Tem He MeHee
WHTYUTHUBHO SICHO, YTO JiBa YKa3aHHBIX BBIPa’KEHUS OT-
JMYaloTCsl MO CBOEW ITO3HaBaTEeJNbHOM IIEHHOCTHU: €Cld
«A = A» He coolIIaeT HaM HUYEro HOBOTro, TO «4 = B»
YTO-TO HOBOE cooliaeT. C ydyeToM 3Toil MHTYULIUM MOX-
HO 3aKJIOUUTh, YTO TOXIECTBO HE SIBJISIETCS] OTHOIICHU-
€M TOJIbKO MeXIy 3HaueHUusiMu (pedepeHTaMM).

JlonycTuM Tenepb, YTO TOXIECTBO  OTO OTHOILIEHHE
Mexay opMamu BblpaxkeHuii. B Takom ciyyae popMa BbI-
paxeHus «A = B» coobiaer HaMm, 4To 3HakKU A U B uc-
TOJIB3YIOTCS IS TIPEACTaBICHUSI OMHOTO M TOTO K€ Tpe-
Meta. MIHBIMU cllOBaMM, TOXIECTBEHHBIC YTBEPKICHUS
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JIOJDKHBI cOO0IIIaTh HAaM He TOJbKO MH(OpMalMIO O 3Ha-
KaX M UX KOMOMHAIIMSIX, HO M HEYTO O peabHOM MHUpE.
[ToaTOoMy TOXIECTBO HE MOXET ObITh OTHOIIEHUEM TOJb-
KO MEXIY BBbIpaKEHUSIMU.

Kak xe paspemmTs 3Ty 3agady?

CornacHo @Ppere, moMuMoO (HOpMbI BbIPAXKEHUN U UX
3HaueHU# (pedepeHToB) ciiemyeT MPUHUMATh B pacueT ellie
TpeTuit pakTop  Ccnocobd, nocpeocmeom Komopoeo 3HaueHuie
npedcmaensiemcs. 110CKOJIbKY OIMH M TOT XK€ OOBEKT MO-
3HAHUST MOXET ObITh MPEICTABICH Pa3IMYHBIMU TEOPUSIMU,
TO yTBEpXKIEHME ToxAecTBa Tuna A = B coollaeT Ham
Oonble, yeM yrBepxkaeHue Tuna A = A. Ho u 3mech He Bce
TaK MPOCTO. YueHble He 0e3 OCHOBaHWI TMpeaocTeperaroT
OT MHEHWUSsI, YTO TaBToJOrusi (BCoMHUM ButrenmrreitHa)
SIBJISIETCS YEM-TO CEMaHTHUYecKu HermHgopMmaTtuBHbIM. [leno
B TOM, UTO CYILECTBYIOT OMpEACICHHbIC YTBEPXKIEHUS, KO-
TOpbIC SIBJISTIOTCSI TaBTOJIOTUSIMU, TMOCKOJBKY OHM JIOTH-
YecKM BBITEKAIOT U3 APYTUX YTBEPXKIACHUI, B3SITBIX aKCH-
OMATUYECKU, U KOTOpbIE TEM HE MEHee paccMaTpUBarOT-
cd B KadyecTBe MH(MOpMaTUBHBIX. CaMbIM OYEBUIHBIM
MPUMEPOM 3TOTO SIBJISTIOTCSI MaTeMaTUUYECKUE YTBEpKIe-
nus. Hampumep, x> > = (x + y) X (x  y) HeoOXoAM-
MO MCTUHHO JUIS1 BceX 3HaueHuit x u y. OgHako cooOiile-
HHUE 2TOro YTBEPXKIACHUSI TOMY, KTO HEIOCTAaTOYHO XOpO-
110 3HAKOM C MaTeMaTUKOM, paccMaTpuBaeTcsl KaK yBe-
JIMYEHWE €ro 3HaHMSI.

Hair skckypc B uctopuio uaeld JUHIBUCTUYECKOM M
JIOTMYECKON CEeMaHTHKM OOYCJIOBJIEH TeM, UTO YeJIOBEK JO0JI-
JKE€H OTJaBaTh ceO€ SICHBIM OTYET B CIIEAYIOLIEM: SI3bIK
9TO HE COTpsICCHUE BO3AyXa M HE KapaKyldu Ha KIOYKe
Oymaru, a MCKIIOYUTEbHO BaXKHbI MHCTPYMEHT TO3Ha-
Hus1. [loaTomy 3HaHME (YHKIMOHAIBHBIX BO3MOXHOCTEN
Pa3IUYHBIX SI3BIKOBBIX CHCTEM (€CTECTBEHHbIE SI3bIKM, pa3-
JIMYHBbIE MCKYCCTBEHHBIE SI3bIKM) SIBJISIETCSI CETOMHSI €IBa
JI1 He 00sI3aTeNIbHbIM YCJIOBUEM IS BXOXICHUS B Iap-
CTBO UMCTOM HayKH.

Tak kak B JaHHOM cJIyyae Mbl MUMEEM JIeJIO C BOIPO-
caMM JIOTMYECKON CeMaHTHKM, CJIeIyeT ClelaTh cpasy Xe
HEKOTOpble YTOUHEHUSI, B3SIB 32 MCXOAHBIE PacCyXIeHUs
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npodeccopa MateMaTuku IIpumHCTOHCKOro yHHMBepcUTe-
ta (CIHA) Anonzo Yepua (1903 1995), usBecTHOro
Hay4HOMY COOOIIIECTBY CBOMM OOJBIIMM BKJIaJOM B Ma-
TEMaTUUECKYIO JIOTHKY.

Yepu ObLT OOHUM M3 aMEPUKAHCKUX IHMOHEPOB B 00-
JacTi MateMaTtuuyeckoil joruku. OH chenan OoJblIon
BKJaJ B KUOEpPHETUKY, B YaCTHOCTM OJyaromapsi cBoei
TEOpPUU aJTOPUTMOB.

ITonyuun oOpa3oBanue B IIprHCTOHCKOM YHUBEpCHU-
TeTe, ObUI CTUNEHAMATOM [apBaplCKOro yHHUBEpCUTETa U
rox nposen B yHuBepcuteTe I'etunrena (I'epmanust). [locne
Bo3BpalleHust B CILIA nmpenomaBan MaTeMaTuKy M huio-
coduio B IlpuHcToHcKOM yHuBepcutere (1929 1967).

Ero yuennkamu 6pumi: A. M. Teiopunr, C. K. Kimunn,
Ix. Kemenu, P. M. CmynbsaH, M. JIsBuc u gp. MHorue u3
€ro Hay4yHbIX MHHOBaluii oTHocaTcs K 30-M 1T. B To Bpemst
UM ObLIO pa3paboOTaHO TEOpUS AIMOOG-NCUUCICHUS, KO-
Topasl TO3[HEE ChIrPaJi0 OYEHb BaXXKHYIO POJb B pa3BH-
THe KubepHeTuke. Yeépu u ThlOpUHT, He3aBUCUMO APYT
OT Jpyra, copMyIMpPOBATM UACIO, TIACSIIYIO, YTO (PyHK-
1M1 BBIUMCIIMMA, €CJIM OHa PEeKypCUBHA.

Tak HazbiBaeMmblil «Te3uc Yepua TohlopuHra» 1mo-
mor K. I'énento B ero MaTteMaTUUECKUX MCCIIECTOBAHUSIX.
Kax uszBectHo, B 1931 1. I'égenp gokasai, 4To B 2JI€MEH-
TapHOW MaTeMaTUKe MMEIOTCS MCTUHBI, KOTOpbIe HE MO-
TyT OBITb JOKa3aHbl WJIM OMPOBEPTHYTHI Ha 06a3e CcoOT-
BETCTBYIOIIMX aKCMOM BHYTPU NaHHOW CHCTEMBbI.

B 1936 r. Yépu npuHsn yyactue B co3gaHun «2KypHa-
na CumBommueckoit Jlormku» («Journal of Symbolic Logic»),
penakTopoM KoToporo octaBaics g0 1979 r. Ero mepy
MPUHAJIEKUT XOPOIIIO M3BECTHBII BO BCEM MMpE YyueO-
HUK «BBenmeHue B Matematuyeckyto Jioruky» («Introduction
to Mathematical Logic», 1956).

YEpu npemiaraer HaMm IIPEeACTaBUTH cebe JOAEH,
MOJB3YIOIIUXCST (POpMaIM30BaHHBIM TTHCBMEHHBIM $I3bI-
KOM, a Takke TpeACTaBUTb ceOe CTOPOHHUX HabJomaTe-
Jiell, KOTOpble HE TOJbKO HE MOHMMAIOT 3TOTO SI3bIKa, HO
U BOOOIIIE HE BEPSIT, UTO 3TO SI3bIK. Takoro ckenrTuka He
CTOMUT TiepeyoexaaTh. Jlyulie MpemioXuTb eMy TTourpaTh
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B OJIHY JIIOOOMBITHYIO UTPY, CBSI3aH-
HYI0 ¢ KOHCTPYMPOBAHUEM JIOTnyec-
Koro si3bIka. BHauasie Mbl pacckaxkem
€My O CMHTAaKCUYECKUX KPUTEPUSIX, B
COOTBETCTBUM C KOTOPBIMU op-
MYJIbl KOHCTPYMPYEMOTO SI3bIKa TpH-
3HAIOTCSI MPaBUJIBHO MTOCTPOSCHHBIMMU.
3ateM Mbl TTO3HAKOMUM €ro ¢ KpU-
TEpUSIMU, B COOTBETCTBUM C KOTO-
PbIMU TIOCJIEAOBATEIbHOCTh MPABUTb-
HO IOCTPOEHHBIX (popMyJ IMpU3HA- / ‘ s

eTcsl B KayecTBe BbIBO/A WMJIM JOKa-

3aTesIbCTRA.

Ha sTomM ypoBHe HaOiogaTesb-CKeNTUK BITOJHE JO-
BOJILCTBYETCSI TEM, UYTO MCHOJIb3yeMble CUMBOJIBI MCKYyC-
CTBEHHOI'O SI3bIKa MMEIOT TaKOE CMBICIIOBOE CONEpXKaHUeE,
KOTOpBbIM 00J1aaloT, HampuMep, pa3iuyHbie (GUTYpbl B
maxmatax. s Hero ¢dopmysa SI3bIKOBOM MTPbI aHaJIO-
rMYHa MO3MIMM Ha IIaxMaTHON JOCKe W MMeEeT 3Haye-
HME JIMIIb KaK OfWH U3 3TanoB urpbl. [loaTomy, moka oH
Oy/leT CMOTpeTh Ha MCIOJb30BaHME KaKOro-jiubo Hayy-
HOTro $I3bIKa TPOCTO KaK Ha WTrpy, Mbl HE BBIIEM 3a
paMKU CUHTaKcuca JaHHoro si3bika. He ciywaitHo, Korma
JIeJI0 TOXOAMT 10 CEMaHTUKM, Halll CKENTUK CTAaHOBUTCS
JI0 HEMTPUINYMS pa3npaxuTesbHbIM. [IpencraBbTe cebe Ta-
KYI0 YIMBUTEIbHYIO KapTUHY: BbI TIepeBUTacTe IIaxMart-
Hylo (urypy, a y Hee €cTb Ha ITOT CUET CBOE 0CO0Oe
MHEHME MU OHa Ha MaJIeHbKMX KPUBBIX HOXKax OEXWT,
Kygna el 3abimaropaccynutcs. B obGiactu Jlorudeckoil ce-
MaHTUKU CJIydaeTcsi U He TakKoe.

YTto oTHOcHTCS K ceMaHTHKe (opMai30BaHHOIO
SI3bIKa?

B nmaHHOM ciyyae K Heil OTHOCUTCSI TO, YTO MOXKHO
MOHSITh, JIMIIb 3Hasl CieAylollee: MPaBUJIbHO TTOCTPOCH-
Hble (opMyJIbI 00JIaTAIOT BITOJHE OINpeAeIeHHBIM CMBbIC-
JIOBBIM COliepXKaHUeEM, T. €. OHU TeM WJIM MHBIM CITOCOOOM
MPUHUMAIOT 3HaueHusl. [IpuHSITh 3HAUeHKHE B JIOTUYECKOM
KOHTEKCTe 3HAYUT OCYILECTBUTH BIIOJIHE OIpeAceH-
HbI€ JIOTMYECKHE MPOLIeAYpbl MHTEPIPETALIUM.

295



M3yuyeHue cpenctBamMu JIOTMKU
UHTepIpeTauu (GopMaIr30BaHHOTO
sI3bIKa OTHOCUTCSI K KOMITETEHIIMU
A02UYECKOU CeMAHMUKU. DTUM JIOTU-
yeckasi CeMaHTHKa CYIIECTBEHHO
OTIMYAETCsl OT CEMaHTHUECKOro aHa-
JIM3a €CTeCTBEHHOTO si3blKa. ['oBOpsi
MpoIlEe, JOTUUYECKON CEMaHTUKON
MOXHO Ha3BaTb HayKy, 3aHUMalOIILy-
10CsI CBSI3bIBAHMEM JIOTUYECKUX CUM-
BOJIOB C HEKOTOPBbIMHU JIOTUYECKHU
CKOHCTPYMPOBAHHBIMU TIpeIMETaMU
(oObeKTaMM), BBICTYHAIOIIMMU B
ponu 3HadyeHMs1 (pedepeHTa).

Jlornyeckass ceMaHTHMKa HE 3aHMMAaeTcsl M3yYeHUEM
BCEro Kpyra ceMaHTHYecKuX mpobyeM. OHa 3aHMMaeTcs
JIMIIb TEMU MPoOJIeMaMU, KOTOPbIe U3y4YaloTCsl CTPOrMMU
MeTonamu. B maHHOM ciydyae mmeeTcsl B BUIY MOCTpoOe-
HUE JIOTUYECKUX SI3bIKOB.

CyXeHue Kpyra cCeMaHTUUYECKUX MpobJieM, pelleHue
KOTOPBIX TOCTYITHO JIOTUYECKON CEeMaHTHKE, OMpeessieT-
cs BBIOOPOM CIOCOOOB M30aBJIEHUSI OT CEMaHTUUYECKUX
MapagiokcoB. DTOT BLIOOP IMO3BOJISIET OLIEHUTDH JIOTMYEC-
Ky10 3(@eKTUBHOCTh TOW WMJIM HHOM CeMaHTUYECKOM
TEOpUH.

Pelrenne mpobiemM ceMaHTHUECKUX MapaloKCOB TpH-
BEJIO B KOHEYHOM cUeTe K pa3jIMYeHUIO sI3bIKa-o0beKTa
(s13pIKa, O KOTOPOM HJET peub) U MeTasi3blka (sI3bIKa, Ha
KOTOPOM TOBOPSIT O SI3bIKE-O00BEKTE).

CeromHs1 MOXHO CYUTaThb OECCIOPHBIM, UTO HEJb3sI
CMEILIMBATh BBIPAXKEHUsI, KOTOPbIe Mbl NPUMEHSIEM IS
BBICKa3bIBAHUII O BHESI3IKOBO pealbHOCTU, M BbIpaxke-
HUSI, C TIOMOIIBIO KOTOPBIX MbI BbICKa3bIBa€MCSl O BbIpa-
JKEHMSIX 10 MOBOJY BHESI3BIKOBOI peasbHOCTU. B cBsI3M ¢
3TUM HEOOXOOMMO pa3leinTh IMEePBOHAYAIBHO €IMHBIN
SI3bIK Ha JBa sI3bIKa. [1epBblii M3 HUX SIBISIETCS SI3BIKOM,
Ha KOTOPOM MbI TOBOPUM O TIpeAMeTaxX OKpYXKaloIIero
Hac Mupa. MHorma aToT SI3bIK HA3bIBAIOT HpeOMemHbIM s3bl-
Kom (3bIKOM npedmemoes), HO 4allle MCIOJIb3YIOT TePMUHBI
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«SI3BIK-00BEKT», <«I3bIK OOBEKTOB», «OOBEKTHBIA SI3BIK».
HpyruM sI3bIKOM SIBJISIETCSI TOT, B KOTOPOM MOXHO hop-
MYJIMPOBaTh BBICKA3bIBAHUSI O BHIPAXKEHUSIX SI3bIKa-O0BEKTA.
DTOT SI3bIK Ha3bIBaeTCs Memasa3bikom. MeTasi3blK TODKEeH
OBITH Bcerma Oorave sI3bIKa-O0OBEKTa, T. €. BCE BBIPAKCHMS
SI3bIKa-00beKTa HOJDKHBI OBITH BBIPa3UMBI B MeETasi3bIKe
(A. Tapckuii).

IIpu mocrpoeHnu GHOpMaIM30BAHHOTO $I3bIKa (SI3bI-
Ka-00beKTa) HEOOXOMUMO pacroaraTb COOTBETCTBYIOIIUM
METasI3bIKOM, 0€3 TTOMOIIM KOTOPOro HEBO3MOXHO (hop-
MYJUPOBaTh OCHOBHBIC IIpaBMJIa TOCTPOCHUS SI3bIKA-
00BbeKTa.

[Toctpoenue opmManr3oBaHHOTO SI3bIKa MOXKHO pa3-
JIEIUTh Ha JBE YacTU CUHTaKCUYECKYI0O U CEMaHTH-
yeckyto. CHHTaKcHYecKasl YacTh COCTOMT M3 HEUMHTEpII-
peTrpoBaHHOIO (OPMaAIM30BAHHOTO $I3bIKa, a CEMaHTH-
yecKasl KacaeTcs MHTeprHpeTanuu (GopMaan30BaHHOTO
sI3bIKA.

C CHUHTaKCMYECKOIl TOUKMU 3peHusl (opmaan3oBaH-
Hasl SI3BIKOBasi CHUCTEMa OIpeaesisIeTcsl CIACAyIOLINM 00-
pa3oM:

1. Kitacc McxomHbIX CUMBOJIOB (CJI0Baph), BKITIOYAIOIIMI
MepeMeHHbIE, KOHCTAaHThI U BCITOMOTaTeIbHbIE CUMBOJIBI.
KoHeuHast mocienoBaTeIbHOCTh CHMBOJIOB Ha3bIBaeTCs
BbIPAdICEHUEM.

2. Kitacc TepMOB ~ 3TO TMOJKIIAacC Kjacca BCeX BbIpaxe-
Huii. Kaxnasi mepeMeHHasi €CThb TEpM.

3. Kiacc ¢popMmyn  moakiacc Kjaacca BCEX BbIpaxKeHUI.

Ecaupuq mepmo, mop v q ¢opmyra.
Ecau p  gopmysa, mo u — p  ¢hopmyaa.
Ecau puq opmyast, mo p — q  opmyaa.

4. Kimacc akcuoM  Mojkiacc Kjaacca BcexX (POpMYIL.

5. KoHeuHbIil Kjlacc mpaBWI BBIBONA, COIVIACHO KaXKIOMY
U3 KOTOpbIX (hopMysia, UMEHyeMasl 3aKaro4eHIemM, HEOCPe-
CTBEHHO BBIBOIMMAa M3 KOHEUHOTo Kilacca (opmyil, Ha3bl-
Bae€MbIX HOCLLIKAMIL.
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[IpaBuna, onpenensone MPUHALIEKHOCTb TTEPBBIM
TPEM U3 TEPEUYUCIIEHHBIX KJIACCOB, Ha3bIBAIOTCS NpAGUAA-
MU 06paszoeanus, a Te, KOTOPbIE ONPEIENSIOT MPUHAIIEX-
HOCTb K IMOCJIEAHUM JIBYM KJlaccaM,  npaguaamu npeoo-
Pa308aHusL.

JocTtaTouHo JIM CKa3aHHOTO ISl ToJy4yeHus: hopMa-
JIN30BAaHHOTO $13bIKa?

Her, HemoctatouHo. Mbl He OyaeM uMeThb (opMma-
JIN30BaHHOTIO $I3bIKa 0 TEX MOp, MOKa He OYIEeT yKa3aHa
€ro MHTepIpeTalys. A LISl MPOLELyp UHTEPIPETALIMU Tpe-
OyeTcs HajMuue MeTasi3bIKa.

C moMoliplo MeTasi3bika, 6ojee 60oraToro Mo cpaBHe-
HUIO C KOHCTPYUPYEMbIM (hOPMaJIM30BAHHBIM SI3BIKOM
(I3BIKOM-00BEKTOM), MbI (POpMYIMpPYyeM oOIMpeaeIeHHbIS
ceMaHTUYeckue npaBuia. [locpencTBoM aTUX TTpaBWII ISt
KaXXJ0M TPaBUJIBHO IMOCTPOCHHOU (hOpMyJIbl OMpenesisi-
eTcsl To, KaKUM o0pa3oM JaHHasl (popMyja TPUHUMAET
3HaueHue (Hampumep, ucmuna Wi aoxcs). MHbIMU ciioBa-
MU, CEMaHTUYECKUE MpaBUia, YKa3bIBalolMe WHTepIpe-
TalUIo, JOJDKHBI ObITh TAKUMM, YTOOBI aKCMOMBI HAIIIETO
(opMan30BaHHOTO $3bIKa BCETJa MMEIU COOTBETCTBY-
folee UCTUHHOCTHOE 3HAYEHMUE.

Mutepniperanyst ¢popMain30BaHHOW SI3BIKOBOM CHC-
TeMbl OYIIET CUMTATHCS MPABUJIBHOM, €CIU MPU ITOU WH-
TEepIpEeTallMM BCE AaKCUOMBbI OynyT Bcerga NpUHUMATh
3HaYeHUWE ucmuHa. B MPOTUBHOM cilydyae MHTEPITPETALIMS
CUUTAETCS HENPaBUJIbHOM.

DopMa30BaHHbIN SI3BIK Ha3bIBaeTCsl MPaBUIbLHBIM
WIM HENPaBWIbHBIM B 3aBUCUMOCTH OT TOTO, MpaBUJIbHA
WIM HeMpaBUJIbHA WHTEPIpPETalMs, MPU MOMOIIU KOTO-
poii OH MOJYyYEH B paMKaX OIIPEACICHHON JIOTMYECKON
CHUCTEMBI.

[TpuMeHUTENBHO K JIOTMKE BOMPOCHI CEMAHTUKU J1OJI-
XKHBI (POPMYIUPOBATLCS CHEUUPUUECKUM 00pa3oM, C
YUETOM CJIEIYIOILIEro OOIIEro TMOJOXEHUS: U3y4eHue UH-
mepnpemauuu A3blIKa UMEHHO KAK UHmMepnpemauuu Ha3bvl-
eaemcsi cemanmuxoil (A. Tapckuii, A. Yeépua). Uto ke Kaca-
eTcs cneuUuK, TO OHA OINMPEAEIISIETCS NCIOJIb30BAHUEM
COOTBETCTBYIOIIIETO MeTas3bIKa.
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CroxHo?

Ma.

JokeH mpu3HaThcs, 9TOT pa3ied  OAWH W3 Hau-
Oosiee coXHbIX. M ecu 4To-TO MJIM MHOTOE TMOKaXKeTCsl
HETIOHSITHBIM, TO TYCTh YMTaTe/Ib He oTyauBaeTcs. B maH-
HOM cjlydyae IpecieaoBajach 1ieJib MPOJeMOHCTPHUPOBATD
CJIOKHOCTB JIOTMYECKUX MPOOJIeM U pacCyXaeHUli, HO He
JUIS OTIYTMBaHUsI, a JUIsl BBIpAaOOTKU YBaXKUTEJIbHOIO OT-
HOIIIEHUsI K padoTe TeX, KTO MPOKIaIblBa€T HOBbIE IMyTU
Ppa3BUTUSI TEOPETUUYECKOW MBICIM M pacllIMpsieT auarna-
30H MPaKTUYECKOTo MCIOJb30BaHMSI JTOTMYECKOTO MHCT-
pyMeHTapusi. Xouy ¢ coXaJleHHMeM J00aBUTh: €llle OYeHb
MaJIo XOPOIIMX MOMYJISIPHBIX KHUT TTO0 MOJAJIbHOM JIOTH-
Ke M JIormyeckoil cemaHTtuke. [lo-Buarmomy, cka3biBaeT-
Cs1 OTHOCHUTEJIbHAsI MOJIOJOCTb 3TUX JIOTUYECKUX JAMCIUII-
JIMH, B pe3yjbTaTe Yero y4yeHble, 3aHSThIe CEPbE3HBIMU
JieJlaMu, TPOCTO HE YCIEeBalOT OIVISIHYTbCSI U BCIIOMHUTD
O TeX, KTO TOTOBUTCSI UJIM TOJBKO HaJeeTcs MPUNTH UM
Ha cMmeHy. He Oynem mx ynpekatb. Kaxnplii U3 HUX, €CIU
OH JICMCTBUTEIBHO YUYEHBIN, a HE TPEACTaBUTEIb OT Ha-
VKU, 3aHST HYXXHBIM, MMOJIE3HbIM AenoM. laBaiite ke um
roMoraTb CBOMM BHUMATEJIbHBIM U TTOYTUTEIbHBIM OT-
HOIIIEHWEM K HayKe, KOTOpYIO Mbl BbIOMpaeM U Kak Ipo-
(eccuio, M Kak CMBICI CBOETO MOBCEIHEBHOIO TPYIOBO-
ro ObITHSI.

YITPAXKHEHUA

1. Tlouemy mpencTtaBuTeId MHTYMIIMOHU3MAa B MaTe-
MaTHUKE OTBEPraioT 3aKOH MCKIIOUEHHOIO TPEThero?

2. KakoBa cBsI3b UHTYMILIMOHU3MAa C KOHCTPYKTHBHbI-
MM TEHACHIUSIMU B MaTeMaTuKe?

3. YTo Takoe KOHCTPYKTMBHOCTb B MaTeMaTHKe W JIO-
ruke?

4. OxapakTepu3yiiTe TEOpUI0 HEYETKUX MHOXECTB
(ITOIMHOXECTB).

5. Yto BBl MOXeTe cKa3aThb O HEYETKOH JIOTMKE U ee
OCHOBHBIX MOHSATUSIX?
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6. Yto usyyaer momaibHas joruka? Ilepeuncinre oc-
HOBHBIE HaITpaBJIEHUSI UCCIENOBAHUIN B 00JIaCTU MOJaJIb-
HOW JIOTUKHU.

7. O0bsicHuTe (PYyHKLMOHAJIbHOE Ha3HAUYEHUE NUCTUHK-
LIMM «CMBIC]T / 3HAYCHUE».

8. KTo aBTOp MOHSTUSI «BO3MOXKHbBIE MUPbI»? UYTO BbI
3HaeTe 00 3TOM aBTOpe?



6

BO3BPALLAA
HA KPYT
CBOA




I'JIABA 6
BO3BPALLIAACDH HA KPYT'U CBOA

06 oonom npoucwecmsuu Ha Boenno-Ipysunckoii dopoee, a
makxce 00 aveenax u KubepHemuxe. M3 wcusHu moeo, Kmo
NpUdyMan OpueUHaAbHOe Ha36aHle 045 HAYKU 00 YnpaeneHuu
U C6A3U 8 NCUBOMHOM MUpe U 8 MUpe MAULUH. Ymo xce
makoe Kubepnemuka?  Bkaad e meopuio noeuueckux as-
momamos. O maraHmaueom coiHe npeycneearoujeco Oyoa-
newimckoeo b6ankupa.  Bcé mauanoce ¢ «oughgpepenuuians-
Hoeo anaauzamopa».  Ha 3ape <«uckyccmeennoeco unmen-
AeKma».  Ynpaxcueuus.

beiite ero, ToBapuil beHaep!  MCTOLIHO 3aBOIMMI
Mnnonut MatseeBuu.

Otenr Denop, MOXUTUBIIMI KOHIIECCMOHHYIO KOJIOacy,

CTPEMUTENIHHO JIe3 Ha COBEPIIEHHO OTBECHYIO CKaly.
Otnaii konbacy, mypak! A Bc€ mpolny!  HampacHO
B3bIBas1 Ocrarl.

Otenr Pefop yxke HUYEro He ciblimag. OH oUyTUIICS
Ha pOBHOIi TUIONIANIKE, TA€ UM OBJIae] TOCKJIMBBIA YyXac.
HecuacTHblil mOHsUI, YTO cJIe3Thb BHM3 €My HHUKaK He
yaacTcsl.

Cnyctunach Houb. B KpomelrHoit TbMe aHaXxopeT-He-
yIAYHUK peBesl TaK, YTO BpeMeHamu 3arayian Tepek.

Ha Tpetnii nenp otenr @emgop craja IMpoOIOBEIOBATH
MTUIIAM, TTIOYEMY-TO CKJIOHSISI UX K JIIOTEPaHCTBY.

TonbKo 4yepe3 necaTth AHel w3 BiamukaBkasa mpu-
ObLIa ToXKapHasi KOMaHJa M, CHSIB IPOITOBEIHUKA, YBe3/a
€ro B NCUXUATPUYECKYIO JICUYCOHMUILY.

Ecmu 6w1 y otia Denopa Oblia adpdekTriBHAS oOpaT-
Hasl CBSI3b, €EMY ObI He TMPUIILIOCh BECTH AYIIeCIIacUTeb-
Hble Oecenbl ¢ tapuieil Tamapoil M BepT/ISIBBIMM, JIIO-
0O3HaTEeNbHBIMU aHTeJIaMU, KOTOpbIE Majell O IMajell He
yIApUJIM, YTOOBI TTOMOYb MOCTpaaaBIIeMy.

[To-BuaMoMy, O TaKOM <«aHTeJIbCKOM» KOBapCTBE O-
ragblBajIcsl M Opyroi otel  oTel kKubepHetuku HopOGept
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Bunep (1894 1964), Ho oH 2TO He aduiMpoBal. YIIOPHO
TPYIsICh HaJl PyKOMUCHIO KHUTH, TTOCBSILIEHHON BOITpOcaM
VIIpaBJAeHUsI U CBSA3M B KMBOTHOM MHUpE U B MHUpE Ma-
1LIMH, OH ObLT 03aJlayeH HEeOOXOAMMOCTbIO MPUIyMaTh Ha-
3BaHUe Ui Oymyliel KHUru. BHavane emy mpuliuia B To-
JIOBY MBICJIb UCIIOJIb30BaTh CJIOBO «aHIeN» JIJIs1 00O3Haye-
HUSI UJEU «Iepefarolnii cooblleHre», Tak Kak aHrel
9TO MociaHHMK bora. OmpHako JaHHOE ClIOBO, K coXajie-
HUIO, YK€ ObUIO 3alucaHo 3a liepKoBblo. Torma oH craa
HUCKaThb HYXHOE CJIOBO Cpelyd TEPMUHOB, CBS3aHHBIX C
00JlacTblO yMpaBJeHUsI U peryiupoBaHusi. Bckope ObL1o
HailieHo Tpeueckoe caoBo «kybernetes», odo3Hauarollee
PYAesoll, WMmMypMaH, KOpMULIL.

B cnoBe kubepHetrika BuHepa InpuBiekalo To, YTO OHO
0oJIblile BCEeX MOAXOMMIIO ST BhIpaXKeHUsT UIEH BCEOOBEM-
JIOLIETO MCKYCCTBA PETyJMpPOBaHUS U YIpPaBIeHUS, TPU-
MEHSIEMOTO B caMbIX pa3HooOpa3HbIX objactsix. [llupokoe
pacnpocTpaHeHHUe 3TO CJIOBO Moiyyuso B 1948 r., mocne
BbIXOJa B cBeT KHUTHM BuHepa «KubepHeTnKa» ¢ Xapak-
TEPHBIM TOA3ar0JIOBKOM «YTpaBJIeHUE U CBSI3b B KUBOT-
HOM M MallliHe».

HopGepr Bunep pomuncs 26 Hosiopst 1894 r. B Ko-
nymbuu (CIIA). Ero pomutenu, monbcKUe €BpeH, ObUIM
nongaHHbiMU Poccuiickoii ummnepuu. IlepebpaBiiuch B
CHIA, oren HopGeprta, Jleo Bunep, cran npodeccopoMm
CIIaBSIHCKUX $SI3bIKOB M JuTepaTypbl [apBapiackoro
YHUBEpCUTETA.

OKoHUMB HayajbHytO 1Koy B 1906 r., HopGept mo-
ctynaeT B TadTc-KoJutemk, re yepe3 TpU Troia IoaydaeT
3BaHMe OaKaaBpa. 3aTeM Ha MPOTSLKEHUM HECKOJIBKUX JIET
oH ciymaer Jekimu B l'apBapackom u KopHyaiabckom
yHuBepcutTeTax. B Bospacte 18 ner BuHep 3aluinaeTr B
I'apBapackom yHMBepcUTETe TOKTOPCKYIO IdMCCEepTalliio
no dunocopun MaTeMaTUKU. A BCKOpe B KauyeCTBE CTU-
MeHaraTa 3Toro Xe yHUBEpCUTeTa OH eleT B AHIIMIO U
I'epmanuso.

B KemOpumke ero riaBHbIM YUYUTEIEM U HAaCTAaBHUKOM
craHoButcsl beptpan Paccen. Iloa ero pykoBoacTBoM 10HO-
11a M3y4aeT MaTeMaTUYeCKylO JIOTMKY M OCBalBaeT HOBBIC
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unen ¢uiocopun Hayku. Pacceny ymaaoch yOeIUTb CBOETO
yYE€HUKa B TOM, UYTO HEJb3sl 3aHUMAaTbcs Guiocobuei
MaTeMaTUKHU, HE OBJIAJEB TIIyOOKO caMOil MaTeMaTUKOW.

Becnoii 1914 r. Bunep otnpasisercss B ['eTTuHreH,
rae ero yuuteasiMu crtaHoBsaTcs HaBuna I'misbept u Oa-
myHn Jlannay (1977 1938). Jletom Toro xe roma Bunep
BepHyJsicss B CoenunHenHble Illtatei. B EBpone yxe rpe-
MeJIM MyIIKW MEePBOM MMPOBOW BOWHBI.

B nauvane 20-x rr. Bunep cHoBa mpuexan B I'epmaHuio.
B Te roapl rmaBHBIM COOBITUEM MaTeMaTUYECKOW HENEIn
B l'eTTiHreHe ObUIO peryisipHoe 3acemaHue MartemaTu-
yeckoro Kiyoa. B 3acemaHusix xiyda MpUHSUL ydacTUE U
Bunep.

Kak-To pa3 mocne moximaga Bunepa B Martematuuec-
KOM KJIyOe Bce OTIPaBWINCh Ha COBMECTHBI YXKHUH. Bo
BpeMs yxXuHa [wib0epT Hayan BbICKa3bIBATbCS O BBICTYII-
JIEHUSIX YUEHBIX, KOTOPbIE €MY JOBEJIOCHh BBICIYILIATH 3a TOIbI
XKu3HU B ['eTTMHrEeHe.

Hoxiaapl, ¢ KOTOPbIMU BBICTYNAIOT B HAIlW JHU,
TOBOPWJI METP,  HAMHOIO XYX€, YEM 3TO ObUIO paHbIIIE.
B Moe Bpems caenath nokian 0bulo McKyccTBoM. Jloau
JIOJITO TOTOBUJIMCH K TOMY, YTO OHM XOTEJIM CKa3aTb, U UX
BBICTYIJIEHUSI ObUIM XOpolUMMHU. Temepb XKe MoJIoable
JIIOIA HE B COCTOSIHUM CAEJIaTh Xopoulero gokiaga. Oco-
OEHHO C 3TUM IUJIoXO y Hac, B ['ertuHreHe. MHe Kaxert-
cs, 4TO caMble IUIOXME MOKJIaJbl B MHUpE [ENaloTCcsl B
I'ertHrene. B sToM romy oHU ObLIM Ha PEAKOCTb TLIOXU.
beuin,  Bnpodem, HET, 1 COBCEM HE CIIbIIIA] XOPOIINX
noknanoB. HemaBHO 3To BhINISIAENO coBceMm rioxo. Ho
CEroMIHsI CIYYUJIOCh UCKITIOUECHUE.

BuHep 3acTbl1, MPUTOTOBUBILKCH BBICIYIIATh KOMIUIA-
MEHT.

CerogHsIIHUIA TOKIad, — caejlaB HEOOJIbIIYIO Ta-
y3y, 3akmouni ['misdepT, ObUI caMbIM IUIOXUM U3 BCEX,
KOTJa-J1u00 CIAbIIIAHHBIX 37€Ch.

Ha poxmaguuka xajko Obuio cMoTpeTb. Ero xymwmp
MpoMu3HeC yxXacHble cioBa. Hamo mockopee 3a0bITh 3TOT
3JIOCYACTHBIN Y>KMH, U OH €ro 3a0bIBacT, BEpHEE, HUKOIIA
HE BCIIOMMHAET.
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4

Bo Bpems BTopoil MupoBoii BoiiHbI BruHep ydyacTByeT
B pa3pabOTKe U MPUMEHEHUU SJIEKTPOHHO-BBIYUCIUTENb-
HOU TEXHUKU U1 OJNTMCTUYECKUX PACUYETOB, CBI3aHHBIX
C 3ajjayaMM YMpaBJICHUS] apTUJUIEPUIACKUM OTHEeM. 3aHM-
MasiCh PEILIEHUEM 3TUX 3a/ay, OH ITOCTEIIEHHO MPUXOIUT K
WUIIESIM, U3JIOKEHHBIM MO3Hee B KHUTe «KubGepHeTrKa».

Ymep Bunep 19 mapra 1964 r.

OnouH U3 MEPBBIX TEOPETUKOB KUOEPHETUKM, TaJaHT-
nuBbIi ydyeHbll Y. P. Omou (1903 1972) omHaxnwl co-
BEPILIEHHO TOYHO 3aMETWUJI, YTO KUOEPHETHKA OTHOCUTCS
MPUMEPHO TaK X€ K peajbHbIM MalllMHaM, KaK F€OMeT-
pusg K dusmyeckuM odbekTaM. Ilo ero cioBam, coBpe-
MEHHAas TeOMETpUsI HE OrpaHUYMBAETCSI TIPEACTaBJICHUSI-
MU O TPEXMEPHBIX 3€MHBIX TeJaX U MX OTpPaXeHUEM B
JIBYXMEPHOM TPOCTpaHCTBE yepTexeil. OHa cBOOOIHO pac-
cMaTpuBaeT MHorooopasue ¢GopM U IPOCTPAHCTB. DTO
MHoOroo0Opa3ue AajJeKO MPEBOCXOAUT BO3MOXHOCTU Ha-
ILIETO HATJISIAHOTO MBILLUIEHNS. AHAJTOTUYHOE MOXHO CKa-
3aThb U O KuOepHeTuke. Ee mpeameTom siBisieTcs 06yacTh
BCEX BO3MOXHBIX MAallliH, a HE TOJbKO TeX, KOTOPbIEC 0-
CTYITHBI COBPEMEHHOMN MpoMblliuieHHOCTU. [loaToMy Ku-
OepHETUKM He OOSITCSI KPUTHUKOB, YKa3bIBAIOIIUMX Ha TO,
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YTO HEKOTOpbIE U3 KUOEPHETUUYECKUX MIIEU CEromHs He
UMEIOT peajibHoro dpusndeckoro cmuicia. [lapupyst tako-
ro poja KpUTUKY, KHUOEPHETUKHU CChUIAIOTCS Ha TEOPUIO
nHboOpMalLM, KOTOpasi XapaKTepuU3yeTcsl TEM, YTO OHa
BCErJa UMEET JIEJIO C HEKOTOPHIM MHOXECTBOM BO3MOX-
HOCTE.

Yro xe Takoe KubOepHeTuKa?

Ecin cyoute mo kHure BuHepa, To KuOepHeTHKa
BKJIIOYAET B C€0sl CIEAYIOLIME TEOPUU: TEOPUI0 MHGOP-
MalliM, OTPULIATEIbHON OOpaTHOM CBSI3U, aBTOMATOB, CJIOXK-
HBIX MalllMH U ellie psa Apyrux Teopuii. [lo3mHee yueHbie
CKaxyT, 4To BUHEpP NepBbIM MOHSI HEOOXOIUMOCTb BbI-
JeJUTh U WU3YYUTb 3aJauM, SIBJSIONIMECS OOIIUMU IS
npo0JieM yNpaBJIeHUSI U CBSI3U, KOTOPbIE KMBO MHTEpE-
CYIOT (PU3UKOB, BJIEKTPOTEXHUKOB, MaTEMATUKOB, (HUIO-
cooB, ncuxooros, ouoyoroB u T. 1. [lo MHeHuio Bune-
pa, Bce 3TU 3aJayu UMEIOT OOlIMe CBOMCTBa, U3ydaeMble
KnoepHeTukKoil. IloaToMy o0 KubOepHETUKE MOXHO T'OBO-
pUTh KaK O MEXIUCUUTIIMHAPHON HayKe, LIEMEHTUPYIO-
1M HayaJoM KOTOpOWM SIBJISIOTCS MaTeMaTUKa U MaTe-
MaTuyecKasi JIOTHKa.

KubepHeTkoB JiorMka 3aMHTEpEcOBalia B IIEPBYIO
ouepelb B CBSI3M C TaK HA3bIBAEMBIMU KOHEUHbIMU (ABMO-
Mamamu, SIBISIIOIIMMUCS B M3BECTHOM CMBbICJIE MPOMYK-
TaMU Pa3BUTHUS JIOTUYECKUX CHUCTEM.

3aTparuBasi BOIPOC O KOHEYHBIX aBTOMAaTaX, Mbl BO3-
BpaliaeMcsl K yXX€ M3BECTHOM HaM TEOPUU PeJICHBIX
YCTPOICTB, KOTOPYIO €lll¢ Ha3bIBAIOT TeOpUE OUCKpemHbix
aemomamos. CozlaHuE TOJOOHOW TeoOpUHM BO MHOIOM
00YCJIOBJIEHO TTOMCKOM Pa3JIMYHbIX BO3MOXHOCTEN Mepe-
paboTKu MHPOpMallU B KMOEPHETUUECKUX CUCTEMAaXx, a
TakKe aHaJIUM30M U CUHTE30M CJIOXHBIX PEJEHHBIX CXEM
U KOHCTPYHPOBAHUEM LU (POBBIX 3JIEKTPOHHO-BBIUMCIIN-
TeJbHBIX MalluH. KcraTv, MeTombl TeOpMM aBTOMAaTOB
WCITOJIBb3YIOTCS TSI 1OKA3aTeJIbCTBA TEOPEM, CBSI3aHHBIX C
OCHOBaHUSIMM MaTEeMaTUKHU.

Ecnu paccMotperb paGoTy MpoCTenIero u3 AUCKpeT-
HBIX aBTOMAaTOB, BXOAHbIE W BBIXOIHBIE BEJIUYMHBI KOTO-
poro oOo3HayaloTcsl ABYMSI CHMBOJIAMU 0 ul, T0
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Table 3: Some Valid Formulas of Propositional Caleulus

formula

Law of identity p=p
Law of double negation pu—p
Law of excluded middle PN P

it w~p)
Law of noncontradiction ::? B gy
De Morgan laws pAWA )

; v =lgve
Commutative laws 51] (p) "
.. [(p\fq)\,l’r!-lﬂ\c'[(]\"

hssociative laws A mle- [:j "

. og =l =L Al
Law of transpositiont [p.iq\rm-w-w]\flgwl
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MOXHO JIETKO YOeAUTbCS B TOM, UYTO IpeoOpa3oBaHUS
TaKUM aBTOMAaTOM BXOJIHBIX BEJIMYMH B BBIXOJHBIC IKBH-
BaJICHTHbI NIPeoOpa30BaHUsIM, COBEpIIAcMbIM B Jioruke. Bot
MOYEeMy MX MOXHO €lll¢ Ha3bIBaTh JIOTUMECKMMM aBTOMa-
TaMM, a (DyHKIUM, ONMKMCHIBAIOIINE TaHHbIE TTpeodpa3oBa-
HUSI, MOXXHO Ha3bIBaTb JIOTMYECKUMU (byHKIUsIMU. 3 3r1e-
MEHTapHBIX JIOTUYECKUX (PYHKIMI COCTABIISIIOTCSI CJIOX-
HbIe JJoTMYecKue (PyHKIIMU, KOTOpbIE OMKMCHIBAIOT CBOW-
CTBa Pa3IMYHBIX JJOTMYECKUX aBTOMATOB.
bonbioit BKiIag B TEOPUIO JOTMYECKMX aBTOMAaTOB

BHec AslaH Mbatucon Telopunr, eme B 30-¢ IT. JOKa3aB-
LW, YTO YHUBEpCaIbHasl BHIUMCIUTEIbHASI MalllMHa Te-
OpEeTMYECKM BO3MOXHA M €l MO cujiaM pelleHue Mpak-
TUYECKU HEOTPaHWYEHHOTO YMClia pa3InyHbIX 3a1a4. CBo-
el uaeeil BooOpakaeMoro BbIMUCIUTEILHOTO YCTPONCTBA,

Ha3BaHHOTO YHUBEPCAAbHOU MAWUHOU, OH TPEIBOCXUTUI
IJIaBHBIE CBOMCTBA COBPEMEHHBIX KOMITbIOTepoB. Boobpa-

>)KaeMoe MEXaHMYECKOE YCTPOMCTBO ObUIO Ha3BaHO YHM-

BEpCAJIbHBIM MOTOMY, YTO MallliHA TOJDKHA ObLia CIpaB-
JISIThCSI € JIIOOOM TEOPETHUYECKU pa3pelliMMOil 3amayeid,
Oyap TO 3aJaya MaTeMaTU4ecKasl WU JIorMJecKasl.
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«CoOcTBeHHbIE MOMNBITKA ThIOpUMHra MOCTPOUTH Ma-
IIMHY OKOHYMJIMCH 0e3pe3yIbTaTHO, HO €ro UAesl O TOM,
KakK 3TO cjejaTh, oKa3ajachb HEINpPEeB3OMIECHHON»  Tak
nucan o cBoeM yuutene JoHanba Muum, IMpEKTOp
Muctutyra umenu AnaHa Telopunra B I'nasro.

bBynyimii coznatenb Teopur yHHBEPCATbHBIX aBTOMATOB
pomwiics 23 vtoHs1 1912 r. B JloHmoHe. B 1iKoibHBIE TOABI
Hayasl yBjiekaTbcsl MatemaTukoi. IloctymusB B 1931 1. B
KemOpumkcKuii KoposieBcKuii KOoJIek, BCKOpe MPOsIBUII
He3aypsiIHble MaTeMaTU4YecKue crmocoOHocTh. Yepe3 He-
CKOJIbKO JIET TIOocjie OKOHYaHHUsI KOoJUIemKa u30upaeTcs
€ro WICHOM M HayMHaeT BIUJIOTHYIO 3aHMMATbCS MaTe-
MaTUYECKON JIOTUKOM.

B 1936 r. TeropuHr yesxaet pa6orats B CIIA. 3nech
B IIpMHCTOHCKOM KOJUIeKe OH MUILIET JOKTOPCKYIO JMC-
cepraimio «CucreMa JJOTMKHA, OCHOBaHHAasI Ha TOPSIIKO-
BbIX YUCIUTEIbHBIX», KOTOpPYylO 3aimuiiaer B 1938 r., u
nojJyJyaeT cTeneHb JokTopa ¢guiocodpun. Jletom Toro xe
rofa y4eHblii BO3BpalllaeTcsl B AHIVIMIO U HAYMHAET MPO-
€KTUPOBaTh BBIYMCIMTENbHYIO MAIIWHY C ITHUPOKUMU
JIOTUYECKMMU BO3MOXKHOCTSIMM.

B ronbl BoliHBI OH paboTall B CEKpETHOM JabopaTo-
puu B bierunmu-Ilapke, rae HaliM cBoe BOILIOIIEHHE
HekoTopble ero uaen. CHavaja yaauoch co3aaTb HECKOJIBKO
nenm@paTopoB, B KOTOPBIX MCMOJIb30BAIUCH 3JIEKTPOME-
XaHWYecKue Tepekmouareiu. HemHoro mosmHee ObLIU
IMOCTPOEHBI 00Jiee MOIIIHbIE MAIlMHBI, IJIe BMECTO DJIEK-
TPOMEXaHUYECKUX pejie COMEPXKAINUCh DJIEKTPOHHBIE Ba-
KYYMHBIE JIaMITBI.

B nmocneBoeHHble Tonbl ThIOPUHT ydyacTBOBal B co3/1a-
HUU KOMITbIOTEpa, PSii CBOMCTB KOTOPOro ObLT BOILIOIIE-
HUEM €ro THUIIOTETUYECKON YHUBEPCAJIbHOW MAIIIMHBI.
OnbITHBIN 0Opa3el] KOMIIbIOTepa Hayasl SKCILTyaTUpPOBATHCS
B Mae 1950 r. IlpumepHO B 3TO Xe BpeMsI OH YBJIEKCS
MpooJieMaMH «MAallIMHHOTO MHTEIEKTa» W Jaxe TPpUIy-
MaJl TeCT, KOTOpbIil, IO €r0 MHEHUIO, TO3BOJIST BbISICHUTD,
MOXET JIM MallliHa MBICIUTb.

AnaH TplOpUHT OBLT HEUCCIKAEMbIM KMCTOYHUKOM
CMEJIbIX, HEeOpAMHAPHBIX uaei. OpuruHajaeH oH ObUI U
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KakK JIMYHOCTh. JJJIMHHOBOJIOCBHI MOJIOMOW YEJNIOBEK C
OTKPBITBIM CUMMATAYHBIM JIMLIOM 3aCIy>KEHHO CUMTAJICS
TeopeTukoM KemOpumkckoro yHuBepcutera. OObIYHO OH
XOJMJI B U3MSITOM KOCTIOME M HUKOIJA HE CTaBUJI Yachl
10 CUTHaJaM TOYHOTO BPEMEHM, IPEANOYNUTasT OTMEYATh
TOJIOKEHUE OINPEAEJICHHON 3BE3[Ibl U 3aTEM BBIUMCIISITH
BpeMs B yMe. DKCTpaBaraHTHOCTb €ro 3TUM HE OrpaHMU-
yuBanachk. Hampumep, B bierwmm-Ilapke oH e3nuia Ha
paboTy Ha BEJIOCUIIENE, YaCTO HajJeBasi MPOTUBOra3, 4yTo-
Obl M30eXaTb aJUIEpruu B MEPUOJ LIBETCHUS TpaB.

BepositHo, ThlopyHr Mor Obl €11e MHOTOTO JOCTHUTI-
HYTb Ha Hay4yHOM IIOMpHIILE, €CIM Obl €My HE Melllajia
€ro 3KCUEHTpUYHOCTb. B 1954 r., 3aHMMasich urpoi, KoTo-
pyio oH HazbiBan Heobumaemwiii ocmpoé U CMbBICT KOTO-
poii 3aKiItoyasicsl B M3rOTOBJIEHUU XWUMUYECKUX BEILIECTB
U3 OOBLIYHBIX OBITOBBIX IPOAYKTOB, ThIOPUHI MHOIYYMII
LAAHWUCTBI KaJWil, TIPUHSJI €ro M ylIeJd B MUP WHOM,
03a/1a4iB COBPEMEHHUKOB U TTOTOMKOB CBOMM BbIOOpOM
HEOBITHUSI.

Bosspaiiasice K «MaimHe TelopuHra», eue pa3 mnoj-
YEpPKHY, YTO 3TO HE MallhHa B COOCTBEHHOM CMBbICJIE
ciioBa, a ee Teopusl. CorlacHO TaHHOW TEOPUU BbIYKMCIIM-
TeJIbHasl MalllMHa JOJDKHA CONEpXKaThb KOHEUHBI aBTO-
MaT, KOTOPBI COEAWHEH C YUTAIOIIEN W MUINYIIEH To-
JIOBKOW. DTa TOJIOBKAa MOXET 3aluChIBaTb CHUMBOJIBI Ha
OyMaXkKHOW JIEHTE M CUMTBhIBaTh MX. JIeHTa, pa3nesneHHast
Ha g4YeliKu, riae 3apuKCUpPOBaHbl COOTBETCTBYIOIINE CHUM-
BoJibl (ckaxem, 1 u 0), mpencraBisieT B yKa3aHHOW «Ma-
IIMHE» 3alIOMHWHAIOIIEE YCTPOMCTBO.

[TamsaTh s1BSIETCS BaXKHEWIIIEH 4YacThiO JIIOOOrO KOM-
neloTepa. B Hell 3amuchIBalOTCSl KOMaHAbI M JIaHHBIE.
ITocnemoBaTtelbHOCTL KOMaHI 0Opa3yeT TO, YTO Ha3biBa-
ercs npoepammoti. 11ocKoIbKYy BHEIIHE KOMaHAbl U JaH-
Hble HEOTIMYMMBI APYr OT Jpyra (C TOYKU 3pEHUST Ma-
IIWHBI KaxJasi KOMaHJa, KaK W JaHHBIE, SIBJISIETCS YWC-
JIOM), TMOCTOJIbKY Mepel MalllMHON CTOUT 3ajaya CIeIUThb
3a TeM, TJe 3alrcaHbl KOMaH/pbl, a e JaHHble. Perne-
HUE DTOM 3a/laul OCYIIECTBJISIETCSI C MOMOIILBIO CUETUYM -
Ka KomaHI. B cuetynke comepxXuUTcs agpec KOMaHIBbI.
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3akoauMpoBaHHbIE B BUIE YMCEN KOMaH/bl MalllMHbI
00pa3yloT ee MauwiunHble KoObl. B MIpUHIIMIIE TTpOrpaMMBbl
JUISI MAallMH MOXHO COCTaBJISITb MPSIMO B MAalllMHHBIX
KoJax, HO 3TO CJUIIKOM TPYAOEMKO U YpPE3BbIYANHO
CJIOXKHO ISl TporpaMmucta. Bo uzbexaHue >TUX Tpya-
HOCTel ObUTM M300pETEHbl MAIIIMHHBIE SI3bIKU, TAE BbIpa-
JKEHUSI €CTECTBEHHOIO $I3bIKa MPEACTABJICHbI MallMHHBIM
KOJIOM C TMOMOIIBIO 0CcO00U MporpamMMbl, 3allMCaHHOW B
MaMsITU MallydHBI.

Haubonee pacnpocTtpaHeHHbIE SI3bIKM TTPOrPaMMUpPOBa-
HUS CONEpXKAaT MHOTME CJIoBa €CTeCTBEHHOro s3blka. Ha-
npumep, B sa3bike AJITI'OJI ncronb3yloTcs clioBa «HavyaThb»,
«KOHEIl», «JIsI», «TTOKa», «€CJIM, To», «MHaue». HekoTopble
U3 ITUX CJIOB BKIIOYEHHI Takke B sA3bIkM DOPTPAH nu
BENCHK. A3biku miporpaMMUpOBaHus, coaepxKallue Ta-
KUe CJIOBa, CYIIECTBEHHO OOJIervyaroT 3a1a4y MporpaMMHUpO-
BaHUSI.

B nmanHOM ciyyae MBI MMeEeM J€10 C HEKOTOPBIMU
pe3yabTataMu pa3BuTus uae TeropuHra. Ero teopus
«YHUBEPCAIBHOIW MalllMHBbI» UMEET OOJIbIIOE 3HAYCHUE LIS
BBISICHEHUSI TaKMX BaXXHBIX BOMPOCOB, KaK CYIIECTBOBa-
HUE aJIropuTMa pelIeHUs] COOTBETCTBYIOIIIETO Kjacca 3a-
Jlady 1 ompejesieHue Tex (yHKIMA, KOTOpble MOTYT WA
HE MOTYT BBIMOJIHATBCS aBTOMATUYECKHU.

K coxaneHuto, ceKpeTHbI XapakTep MHOTMX padoT B
00J1aCT! 3JIEKTPOHHO-BBIUUCIUTEIbHON TEXHUKHU, YHacJe-
JIOBAaHHOU CO BPEMEH BTOPOI MMPOBOM BOMHBI U YCY-
TYOJICHHBI JUIMTEIbHBIM TTEPUOJIOM «XOJIOAHOW BOWHBI»,
HE CIOCOOCTBOBAJI IIMPOKOW TMOIMYJSIpU3allMi UMEH U
Teopuii. [loaToMy TOpo¥i cilydanoch Tak, 4To MajJbMa Mep-
BEHCTBa Bpyyajach He Mo azapecy. [Ipumepom moxer
ciayxuth JIxxoH ¢poH HeiiMaH u ero order, 000OILIMBILIMIA
OIBIT pabOThI HaJl 3JEKTPOHHO-BBIYMCIUTEIBHON Malln-
HOU «DIBaK». DTOT OTYET TIPeaCTaBIsI coboit TpeKpac-
HOE OIMCAaHKWE HE TOJbKO CaMOW MalllWMHBbI, HO U €€ JIo-
ruyeckux cBoicTB. Tonbko Gnarogapsi BOEHHOMY Tpea-
craputento ['epmany [onacreliHy, KOHTpOJMpPOBaBILIEMY
paboTy Haa MPOEKTOM, MOKJIaa ObLI pa3MHOXEH M pa-
3ociaH ydyeHbiM CIIA u BenukoOputanuu. Tak Ha BoOJIO
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ObLIa BBIMYIIEHA TIepBasi pacceKpeueHHas JlacTouka, 1o-
3BOJIMBIIIAS HAYYHOI OOIIIECTBEHHOCTH MO3HAKOMUTHCH C
3aCeKpeYeHHOI paboToii Mo HUGPOBLIM 2JIEKTPOHHBIM
KOMIIbIOTEpaM. YBbI, HEKOTOPbIC YUTATEIM OTYETa CKIIOH-
Hbl OBLTM TMoJlaraTh, YTO BCE cojepxXalluecs B HEM UIeU
ucxonuiau oT camoro ¢oH Helimana. Majgo KTo 3Hal,
YyTO, MO KpaifHeil Mepe 3a moJsiroga A0 MOsIBIEHUsT (HOH
Helimana, B rpynie pa3paOboTYMKOB KOMITbIOTEPa yXe Koe-
KTO c(OpMYJIMpPOBaJl HEKOTOpbIE HCKIIOUUTEIbHO Bax-
Hble HaydyHO-TEeXHMYECKUE HJeu. BOoJNbIIMHCTBO HHUYETro
He 3Hajlo 0 pa3paboTkax ThlopuHra, ¢ KOTopbiMU (hOH
HeiiMaH OBLT XOpOILLIO 3HAKOM.

A He xouy ymaisath 3aciayru ¢oH HelimaHa kKak yde-
Horo. ChIH TIpeycreBaolero OyaanenTckoro 6aHkupa, oH
paHO 3apeKOMeHI0Ba ceOsl ByHIEpKUHAOM. B 1iecTh jieT
MaJIbYMK YXe CBOOOIHO Bjalie]l APEBHETPEUECKUM, a B
BOCEMb OCBOMJI OCHOBBI BBICIIIEH MaTeMaTHUKH.

B nBamuatunerHeM Bo3pacte ¢oH HeiimaH 3aHMMAan-
csl TIpernoiaBaTe/IbcKOil U McclieoBaTeIbcKol paboToil B
I'epmanun. Torma xe M ObLT caellaH 3HAYMTEIbHBIN
BKJIaJl B pa3BUTHE KBAaHTOBOM MEXaHUKH, a TakXke pa3pa-
OoTaHa Teopusl UTP, KOTOpasl Hallljla IIMPOKOEe MPUMEHEe-
HHME B Pa3IUYHBIX 00JACTSIX UEJIOBEUYECKOM NeSITeIbHOCTH,
OT 9KOHOMUKHU 10 BOEHHON CTpaTeruu.

HMutepec ¢poH HeilimaHa K KOMIIbIOTEpaM OTYaCTU
CBSI3aH C €ro yyacTHEeM B CBEpXCEKpeTHOM MaHX3TTeH-
CKOM MpPOEKTEe MO CO3IaHUI0 aTOMHON OoMObl. OH MaTe-
MaTUYeCKU JO0Ka3ajJl OCYIIECTBUMOCTb B3PBIBHOIO CIIO-
coba JeTOHALIMA aTOMHOU OGOMOBI.

B IlprHCTOHCKOM MHCTUTYTE TIEpCHEeKTUBHBIX UCCIENO-
BaHult ¢oH HelimaH npuHs1 ydacTue B pa3paboOTKe He-
CKOJIbKMX KOMIIBIOTEPOB HOBeMIIeit KoHcTpyKimu. Cpenu
HUX ObUIa MalllMHa, KOTOopasl MCMOob30Bajlach IS pellle-
HUSI 3a/1a4, CBSI3aHHBIX C CO3aHUEM BOJOPOIHOI OOMOBI.

®on HeilimMaH ObLIT 4eIOBEKOM BeChbMa JTOOPOMYIIHBIM
U HECKOJIbKO 3KCTpaBaraHTHbIM. OfieBajicsl OH, CKopee, Kak
OaHKUp, a He Kak mpodeccop. J0OUI KpacUBBIX KEH-
ILIMH, U3BICKAHHYIO €y, OY€Hb YBJIEKAJICSI aBTOMOOWJISIMU,
KOTOpble pa30uBaj MPUMEPHO pa3 B TO[I.
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B nsatbaecsaT 4yeThipe roma OH ymMep OT CapKOMbI B
BallIMHITOHCKOM TocrnuTaie Yonrepa Puna.

B cepequne 30-x 1r., Korga ¢on HelimaH npoyHo ocen
B CoemunenHbix IlTatax, MuunranckKuii yHUBEpCUTET TT10O-
kuHyn ero BeimyckHUK Kion Illennon (1916 2001), mo-
JYYUBIIMHA ABa OUIUIoMa OakajaBpa IO BJIEKTPOTEX-
HUKe U 1o MaTeMmaTnke. CBOM CTOIbI IBaXKIbl OakaiaBp
HanpaBwi B MaccadyyceTcKUil TeXHOJIOTMYECKU MHCTH -
TyT. 31ech, Xejasli MmoapadoTaTb, OH Hayasl BBITOJHSTh
00s13aHHOCTU oOllepaTopa Ha BeCbMa HEYKIIIOKEM Mexa-
HUYECKOM BBIYMCIUTEILHOM YCTPOMCTBE TMOA Ha3BaHM-
eM «rddepeHIIMaIbHbIA aHAIU3aTOP». DTy TPOMO3ZIKYIO
IITYyKOBUHY MocTpoua B 1930 1. HaydyHBI pyKOBOIMTENb
Ilennona  mpodeccop B. by

Maimna byiiia mpu3BaHa OblIa pelliaTh JOBOJILHO CIIOXK-
Hble TuddepeHIaTbHbIe YpaBHEHNsI, KOTOpPbIe MO3BOJISUIN
MpecKa3bIBaTh MOBEACHUE TaKUX ABMIKYILIMXCS OOBEKTOB,
Kak, Hampumep, caMoseT. PaHee Ha penieHue MOIOOHBIX
YpaBHEHU YXOIWJIM MHOTIA 1ieible Mecsubl. «InddepeH-
LIMAJIbHBII aHAJIM3aTOP» CYILECTBEHHO YCKOPSUI 9TOT MpO-
1ecc. ['1aBHBIM €ro HeIOCTaTKOM OBbUIO TO, UTO pacyeThbl
MPOBOAMJIMCH B JIECITUYHON CHCTEME CUMCIEHHUS, a 3TO
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YCIIOXKHSUIO MEXaHUKY BBIUMCIUTEILHOTO ycTpoiicTa. YTo-
Obl MOCTaBUTh MalllMHE 3a/1a4y, OMepaTop BbIHYX/IEH ObLI
BpPYUHYIO, MMayKasichb B MalllMHHOM MacJie, oadupaTb MHO-
JKECTBO IIeCTepeHOUYHbIX Tepeaady. Ha 3To oObIUHO yxo-
JIAJIO HECKOJIbKO JHEH.

B xaudecTBe TeMbl auccepTaluu byl mpemioxua
[IlleHHOHY H3y4UTh JIOTMYECKYIO OpraHU3alMi0 CBOEH
MaiHbl. CoucKaTelb HaCTOJbKO YBJIEKCS TTOCTaBJICHHOM
3a/layeil, YTo pelIn YCoBepIlIEHCTBOBATh «IuddepeHIIn-
aJbHBIN aHanu3atop». Kak 310 caenaTh?

IlIeHHOH BcIoMMHaeT OyJieBy ajreopy M Iopaxkaercs
€€ CXOJICTBY C MPUHLMUIIAMU PAOOThI JIEKTPUUECKUX CXEM,
KOTOpbIe Tropaso yaoOHee IIecTepeHOK U BajiukoB. Eciu
MOCTPOUTh JIEKTPUYECKUE 1LIEMU B COOTBETCTBUM C MPUH-
Huramu OyJieBOil ajredOpbl, TO MOXHO ObUIO ObI HE TOJIKO
BBIMOJIHSITh CJIOXHbBIE BBIUMCIICHUS, HO U BbIpaXaTb JIO-
TMYecKUe OTHONICHUSI, OMpPENesiTh UCTUHHOCTh TeX WJIU
UHBIX (GOPMaJIbHO-JIOTUYECKUX YTBEPXKICHUN. DT ulen
[IleHHOH M3IOXWJI B CBOEH JOKTOPCKOM AMcCcepTalluM,
onyosrkoBaHHOW B 1938 r. [JanHas paGora cuuTaercs
TTOBOPOTHBIM ITYHKTOM B Pa3BUTUU BBIYMCIUTEIBHON TeX-
HUKMU.

Hecatuinetnem nosxe LlleHHOH omnyOiuMKoBan ellle
OJIHY OCHOBOIIOJIaTalollyl0 paboTy moa Ha3BaHMeM «Ma-
TeMaTUYeCcKasl TEOpUsl CBSI3W», TE U3JIOXKWI UAEH, KOTO-
pble BIOCJIEACTBUM JIETJIM B OCHOBY HOBOI OTpaciii Ha-
VKU meopuu unghopmayuu. B naHHOM ciiydyae aBTOPOM
OBbLI TIPEIOXKEH OPUTMHAIBHBIA METOI, TMO3BOJISIONINIA
onpenensaTh UHQOpMAIMI0 B MaTeMaTUYECKUX TepMUHAaX,
TOYHee, U3MEepsITh MHGOPMAIIMIO, CBOS €¢ K BhIOOpY MEX-
nay aByMst 3HadeHussMu 1 u 0. JJoBoibHO OBICTPO ABYX-
CHUMBOJIbHOE TIpe/icTaBlIeHre MH(MOPMalKi ObLJIO MPUHSITO
3a OCHOBY $3bika DBM. Hauunas ¢ 50-x IT. mpakTU4ecKu
BO BceX IM(PPOBBIX BHIMUCIUTEIHBIX MallIMHAX TPUMEHSI-
Jlach YK€ IBOMYHAasl cHcTeMa.

[IIeHHOHOBCKYIO MaTeMaTUYECKYI0 TEOPHUIO CBSI3M HE
CJIy4aifHO paccMaTpuUBalOT B KauyecTBe (pyHIaMeHTa Teo-
pun nHpopmaiu. OOBSICHSIETCS 9TO TeM, YTO TeOpUsl, BO3-
HUKILIAsI B pe3y/ibTaTe M3y4eHMsT DJIEKTPUYECKON CBSI3U, HE
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orpaHnumMBaercsl cepoit ¢pusuku. braromapst aberpakTHOR
MaTeMaTuJeckoil (opMe OHa HMMEET IIMPOKYI 00JacTb
npumeHeHust. OmMHaKo He clieyeT MpeyBeINUMBaTh €€ BO3-
MoxHOCTH. [lone3Ho umMeTh B BUAY, YTO HE COBUIMCH Ha-
JEeXNbl TeX, KTO 0€3 BCIKMX YTOUHEHUI MbITAJICS TTpUMe-
HSITh JAaHHYIO TEOpHUIO, HE 3a00TICh O COOTBETCTBUU METO-
Jla TIPEAMETY MCCIICAOBAHMSI.

M Bce Xe TKUH ObLUT BBIMYIIEH U3 OYTBUIKU, T. €.
MEXIY TOHSATUSIMU «MH(OpMaIus» U «3HaHHWE» (3HaAHHME
KaK coJep>XKaHUE 4YeJOBEUECKOro CO3HaHMsI) ObLI MO-
CTaBJIEH 3HaK MpUOJM3UTEIHLHOrO paBeHCTBa. BosHMKIIa
MOTPEOHOCTb YCTAHOBUTbH, TaK JIM 3TO Ha CaMOM JeJi€.

3a peieHne Bompoca B3suich P. Kapuam (1891 1970)
u W. bap-Xumnen (1915 1975).

OHU NpeIIoXUIN Mepy i1 MHQOPMallMOHHOTO ac-
MEKTa SI3bIKa, KOTOPYIO Ha3BAIU CeMaHmu4eckoll uHgop-
Mmauuer.

B cBoe Bpemst IlIeHHOH HACTOWYMBO MOMYEPKUBAT, UTO
CMBICJT COOOIIICHUII HE MMEET HUKAKOro OTHOLICHUS K €ro
MaTeMaTu4ecKoil Teopun MHpopMamu. OgHaKo IIEeHHO-
HOBCKUI CKENTULIM3M JIMIIb MOACTETHYJI HCCIEAOBATENCH.
Kapnan u bap-Xujien momnblTalvch AaTh OIpeaciieHue
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KOJIMYECTBEHHOM CTOPOHE CMBICJA, COJEpXKalllerocss B
HeKoTopoM mpeioxkeHuu. [Ipu sToM miaBHas ctaBKa Jie-
JlaJjach Ha MCIOJIb30BaHME METoJa DKCTEHII(C)MOoHala U
WHTEHII(C)MOoHaA.

Hannblii MeTon ObU1 padpaboraH KapHamom, KoTo-
pBIi XOTeJl pacpOCTPaHUTb CEMAHTUYECKYIO KOHIEIIIUIO
I'. ®pere Ha Bce sA3bIKOBbIE BbIpakeHUs. PazpabatbiBast
cBoil Metron, KapHam ocyliecTBUJI OIpENeeHHYIO KOp-
PEKTUPOBKY Oa3MCHBIX MOHITUI (DPEreBCKON KOHIICTIIUH.
Bwmecto nonsatusa «3HaueHue» (Hem. Bedeutung) oH BBen
MOHSITUE <«IKCTEHLIMOHAT», & BMECTO TOHSTHUS «CMBICI»
(Hem. Sinn)  TOHSATHE «MHTEHLMOHA». DTUM TOHSITH-
sIM B apUCTOTEJIEBCKOW JIOTUKE COOTBETCTBYIOT IOHSITUS
«00BEM» U «COMEPKAHUE».

KapHaroBckasi ceMaHTUUYECKasi KOHLENIMSI O0yCIOBJIe-
Ha TOMbITKAMU TTOCTPOUTb TaKUe aOCTPAKTHBIE OOBEKTHI,
KOTOpbIE MOIJIM Obl COOTBETCTBOBATb CMbICAY W 3HAYEHIUIO,
HO HE BBITJISIAEAN Obl TTOCTOPOHHUMM SI3BIKY CYII[HOCTSI-
mu. MHBIMU cloBaMu, HaM Mpeiarajoch MOCTPOUTH B
yMe BOOOpaxkaeMble HJeabHble OOBEKTbI, KOTOPbIE MOX-
HO ObUIO ObI XapaKTepu30BaTh KaK dKCTEHIIMOHAJN (3Ha-
YeHHe) WJIM KaK WHTEHIIMOHaJl (CMBICI) COOTBETCTBY-
JOLLETO SI3BIKOBOTO BBIPAXKEHMSI.

VYkazaHHbIli MeTO, Oyayuyu MPUMEHEH K TOHSTUIO WH-
dopmarus, 1an mMajgo oOHaIEeXKMBAIOIIETO, XOTS U KaTan-
3UPOBAJ MMO3HABATEJIBHYIO JESTEIbHOCTD JIOTUKOB. YCWIINS
CTOPOHHUKOB CEMaHTUYECKOW MHGpOPMAllMM HE HaMHOTO
MPOJABUHYJIM BIIEpe MpeaiaraeMyto Teopuio. HekoTtopbie
CKENTUKU CUUTAIOT, YTO TaAKYIO0 TEOPUIO HEJIb3SI MTOCTPOUTD
B nipuHuune. Ho 3t TeopeTnyeckne NMCKycCUU TTOKa HE
CMYIIIAIOT KUOEPHETUKOB, KOTOPbIE 3aHSThI UCCICIOBAHM -
SIMA B O0JIACTU «MCKYCCTBEHHOT'O WMHTEJUICKTa».

ITocne BTOpOIT MUPOBOK BOWMHBI MOSIBUIMCH DJIEKTPOH-
HO-BBIYKCIIUTENIbHBIE YCTPONCTBA, 3apOIMBIIME HANEKITY, UYTO
YUYEHBIM HAaKOHEI-TO yIACTCs peain30BaTh JEP3KUN 3aMbl-
cell  CMOAEIMPOBATh TEXHUUYECKUMM CPEICTBAMM YEJIO-
BEUECKUI pa3yM.

K xonuy 50-x rr. cchopMupoBagach HOBasi CaMOCTOSI-
TeJIbHasl BETBb HayYHO-TEXHUUYECKOTO MOMCKA, MOJTyJMBIIIAsT
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Ha3BaHUE «UCKyccTBeHHBIN nHTewtekT> (M), Hanbonee
BIyMYMBBIE McceaoBaTeIn, padoTasiure B oonactu MU,
JIOBOJIbHO paHO OOHAapyXuju, 4To mpodiematuka mo MM
BIJIOTHYIO KacaeTcsl puinocopuu, NMCUXOJIOTUM W JIMHI-
BUCTUKU. OHM corjalajyuch ¢ TEM, YTO CaMOM TPYAHOI
npo0yieMoli, CTOSILEH mepes HUMU U COBPEMEHHOI Hay-
KOW BOOOIIIE, SIBSIETCS TO3HAHKWE MPOLECCOB (DYHKIIMO-
HUPOBAHMSI YEJIOBEYECKOTO MHTEIJIEKTa, a HE TPOCTO TEX-
HUYeCKasi UMUTalMs ero pabotel. OgHAaKO HAlUIUCh y4ye-
HbIE C MHXXEHEPHBIM CKJIAJIOM yMa, KOTOpbIE MaJo 3a00-
TWINCHh O BBISICHEHMM MEXaHM3Ma MBIILJIEHUS, ToJaras,
yTo 1J1s1 uX padbothl Mo MMM Het ocoboii Mmoab3bl OT Pu-
Jocoekux criopoB. IIpaBaa, co BpeMeHeM OHM ITOyOaBU-
JI1 CBOM TEXHOKPATUYECKUI MbUI, CTOJIKHYBLIMCH C OYEHb
Cepbe3HbIMU TPYAHOCTIMU. HekoTopble U3 HUX Jaxe Bra-
JIU B TIECCUMU3M M TEPEKIIOUMINCh Ha pelleHue Oosiee
CKPOMHBIX 3aj1ay.

[lepBbie MOMBITKK MOCTPOUTH MAIIIMHBI, CITOCOOHBIE K
Ppa3syMHBIM JIECTBUSIM, ObUIM B 3HAYMTEJIbHOM Mepe BIOX-
HoBJieHbl Bunepom. [lon BausiHMe ero maeil monan v Heu-
podusuonor Yoppen MakKamnok (1898 1972). B coas-
TOPCTBE C OJeCTIIMM MaTeMaThKoM YonrepoM [lutrcom
(p. 1924) oH pa3zpaboTal TEOpUIO NESATETLHOCTU TOJOB-
HOTO MO3ra, Ha OCHOBE KOTOpO# c(popMUPOBAIOCh MHEHUE,
pasnensieMoe MHOTUMU YYEHBIMU, YTO (PYHKIIMA KOMIIBIO-
TEPOB M MO3ra B 3HAYMTEIBHON Mepe CXOAHBI. DTa aHaJo-
rvsi 6a3upoBaach Ha TUITOTE3€, COITIACHO KOTOPOW HEWpo-
Hbl MOXHO YIPOLIEHHO paccMaTpuBaTh KaK YCTpOICTBa,
ONEepUPYIOLIE TBOMYHBIM KOIOM. AMEPUKAHCKUE YJEHbIE
MPEUTOKWIA KOHCTPYKIIMIO CETU U3 DJIEKTPOHHBIX HEWpPO-
HOB U TOKa3aJu, YTO MOJ0OHasl CETb MOXET BBIITOIHSITH
JOObIE YMCJIOBbIE WM JIOTUYECKUE Olepaluu. 3aTeM ObLIo
BBIIBMHYTO MPEIIOJOXEHNE, YTO JIaHHASl CEThb B COCTOSI-
HUU 0o0y4aThbes U 00001IaTh, T. €. OCYLIECTBIISITh MHTEIUICK-
TyaJIbHbIE JICCTBUSI.

HMcropukn KuGEpHETUKM KOHCTATUPYIOT, YTO TEOPETU-
yeckue mnoctpoeHusi MakKasioka ITutrca B couera-
HUU ¢ KHUTaMU BuHepa BbI3Baj OTPOMHBIA MHTEpEC K
«pa3yMHBIM MalllHaM». M3 KubepHeTnyeckoro, a TouyHee,
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M. MHHCKKH _,q C. TIEMTTEPT

.-Ila

HEPOMOJIEIBHOTO MOIX0Aa K «MallIMHHOMY pa3yMy» CKO-
po cdopMupoBasicsl TaK Has3bIBaeMbIN 6ocxo0awuil me-
mod  METOJ NBUXKEHMSI OT MPOCThIX aHAJIOrOB HEPBHOM
CHCTEMBI IIPUMUTHUBHBIX CYILIECTB K CIOXHEMIIIEH HEPBHOMI
CHCTEME YeJIOBEKA.

ITo nyru, HamedenHomy MaxkKasuiokom u Ilutrcom,
yBepeHHO 3amaraj ®posHk PoszeHOnaT, ubsi JTOKTOpCKast
JiccepTalys ObUla TOCBSIIEHA MPoOJeMaM 3KCITEPUMEH-
TajgbHOM mcuxojornuu. B cepenune 1958 r. oH mpoaeMoH-
CTPUPOBAJT KOMITBIOTEPHYIO MOJE/b 3JIEKTPOHHOIO YCTPOWi-
CTBa, HA3BAHHOTO UM HEPUEenmpoHoM. DTa MOJENb TOJDKHA
OblIa UMUTHUPOBATH MPOLECCHI YEJIOBEYECKOTO BOCITPUSITHS.

Cuuraercs, uro nepuentpoH PoseHOnaTa okazaics
HaWBBICIIIUM JTOCTUXKEHUEM BOCXOSIIIETO, UM HEHPOMO-
neapHoro, Meroaa cosznanus MNA.

[TpoTMBHUKM BOCXOISIIETO METOJA BBIABUHYJIMU ajlb-
TEpHATUBY, MOJYYMBIIYIO Ha3BaAHUE HUCX00AWE20 Memood.
ApkuMu CTOPOHHUKAMU TOCJIEIHETO CTalu JBa Mpodec-
copa MaccadyceTcKoro TeXHOJOTMYECKOTO WHCTUTYTa
MapBuH MuHckuit (p. 1927) u Ceiimyp Ileitneprt.

BrnoxHoBieHHbII uaesMu YoppeHa Makkajuioka, HO
HE pas3ie/sIBIIMIA B3MJISIABI €r0 IMOCJIENOBATENsI U CBOETO
onHokailHuKa PozeH6iata, MUHCKMII B COaBTOPCTBE C
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10kHOoadpuKaHCKUM MaTemaTukoMm Ileiimeprom Hamucain
kHury «lleprienTpoHsl», rie 10Ka3blBaJIOCh, YTO MepIIeH-
TPOHBI, TTOMOOHbBIE PO3EHOJATOBCKUM, MPUHIUITUAIBLHO HE
MOT'YT BBITMOJHSITE MHOTYE M3 MPUITMCHIBAEMbIX UM (PYHK-
mit. [loznHee MUHCKMI, CTOJNKHYBIIKUCH C TPYAHOCTSIMU
MPUMEHEHNST HUCXOSIIIET0 MeTofa, MyOJWYHO BbIPa3UI
COXaJIeHEe OTHOCUTEIbHO CBOEH KpUTHKM B aipec Po-
3eHOaTta. OH TakKe 3asiBUJI, YTO Ul PEalbHOTO MPOpPBI-
Ba BIIEpe/l B CO3JaHUU «Pa3yMHBIX MalllMH» MOTpedyeTcs
YCTPOMCTBO, BO MHOTOM I1OXOX€e Ha MEePLENTPOH.

KakoB peanbHBIIl cMbICT UAEH TeplenTpoHa?

CyTb nena KacaeTcsl pacro3HaBaHUSI 3pUTEIbHBIX 00-
pas3oB, T. €. C TIOMOIIBI0O KOMIBIOTEPA YYEHbIC MbITAIOTCS
BOCIIPOM3BECTH CJIOXKHBIE MPOIIECCHl 3PUTEIBLHOIO BOC-
nmpusTus (TepUeniun).

CeronHsl cucTeMbl MaIlIMHHOTO 3PEHUSI UCIOJIb3YIOT-
¢ B pasNMyHbIX oOyacTsax. Hampumep, ¢ ux momoiibio
OCYIIECTBJISIETCSI TEXHUYECKUI KOHTPOJIb M COPTHMPOBKa
JieTajieil Ha KOHBEHepHOM MPOU3BONICTBE. DTO HE MOXKET
He paJoBaTh YUEHBIX U TMpearpuHUMaTesIeil, HO BMeCTe C
TEM HeJb3sl 3aKpbiBaTh IJla3a Ha TO, YTO OOJBIIMHCTBO
U3 9TUX MallMH padoTaloT JIUIIL B CTPOTrO OIpenesieH-
HbIX yclaoBUSIX. Takasi orpaHUYEHHOCTh CHIDKAeT 3¢ deK-
TUBHOCTH 3aTpat. CyauTe camu, MallliHa, 3alporpaMMUpO-
BaHHasl JUIsl pacro3HaBaHMsSI 0ObEKTa B HEKOTOPOM OIlpe-
JIeJICHHOM paKypce, He cpabaTbhIBaeT, KOrja paKypc MeEHsI-
ercsl. CJI0XKHOCTM BO3HUKAIOT M MPU M3MEHEHMU OCBE-
meHusi. Ecim MaimHa OyaeT TOHSIThCSI 32 TEHBIO OT
00beKTa, a HEe 3a caMUM OOBEKTOM, TO IIaKadu Hallu
JEHEXKMU.

Hexkotopele ydeHble, pa3mocagoBaHHbIE HeyaauyaMu
KOJUIET, MbITAIOTCS, HE OTKa3bIBasICh OT MPOOJEMATUKHU T10
NN, chokycupoBaTb BHUMAHUE Ha T€X BOIIPOCax, KOTO-
pbie OHU HAa3bIBAIOT 00pabOMKOIl CAOMNCHOU UHGOPMAUULL.
Tak, B 4aCTHOCTH, TOCTYMUJIM JABa M3BECTHBIX aMEepUKaH-
ckux yyeHolx  AmineH Hproamn (1927 1992) u I'epGept
A. CaiimoH (1916 2001).

Hproa11 u CaiiMoH M3psITHO COMHEBAIMCh B TOM, UYTO
pa3BuTue ucciaenoBaHuii B obmactu MM pommkHO watu
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A. HbH0INA™

MO MyTU MMUTALIMM HEHPOHOB MO3Ta CpeACTBAMM DJIEKT-
poHuKu. OCHOBHYIO CTaBKY OHM JieJIajii Ha IMpOrpaMMHOE
obecrieyeHrne KOMITbIOTEPOB, YTBEpKAasi, YTO MPOrpaMMbl
Jierye M3MEHsITh, YeM TPAaTUThb JIEHbI'M Ha JOPOTrOCTOSIIINE,
HO Mayioa(h(eKTUBHbIE TEXHUYECKUE YCTPOICTBa, Tpydo KO-
MUpYIolIMe YeloBeKa.

B sHBape 1956 1. npodeccop LLKoabI TPOMBIILIEHHOMN
aagMuHMcTpauuu TexHonornyeckoro mHctUTyTa KapHern
(CIIA) TI'ep6epr CaitMOH paJOCTHO 3asiBUJI CBOUM CIIy-
LIaTessiM, YTO OHU BMecTe ¢ Hbloa/IloM M TpUcOoeIMHUB-
mmMcs K HuMm JIx. K. IIloy nzobpenn «MbICISIIYIO Ma-
mHy». KoHeuHo, peub 111a He 0 MalllMHe, a O MporpaMmme
st komrbloTepa 1o HazBaHueM «JIOITMMK-TEOPETHKS>.
DTa mporpaMMa Morjia J0Ka3bIBaTb TEOPEMbl CHUMBOJM-
YECKOW JIOTUKH.

3a TpuHaauaTh JIeT 10 3Toro B YnMkarckom yHUBEpCH-
Tete CaiiMOHOM ObLIa MoJydeHa CTeleHb AOKTopa IOJM-
TUYECKUX HayK. B oCHOBY nuccepTaliiu OH TOJIOXKWJ CBOU
HCCIeOBaHUSI METOJIOB MPUHATUS pelieHnit. Brocnen-
CTBUM OTU HCCIEAOBAHMUSI TMO3BOJUIU €My IOCTPOUTD
TEOPHMIO OTPAaHMUECHHOTO PAIMOHATM3MA, JTOKA3bIBAIOIIIYIO, YTO
MpU pelIeHUM TPOOJIEM YIpaBJIeHUS MPOMBIILIEHHOCTHIO
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WppalOHAJbHbIE MOTUBBI UTPAlOT HE MEHBIIYIO POJib,
YeM pallMOHaJIbHbIe. DTa OpUTMHAJIbHAsI TEOPUST TTPUHEC-
na CaiiMoHy HoOeneBckylo mpeMHIO MO 3KOHOMMKE 3a
1978 .

Bo3MoOXHOCTM KOMIBIOTEPOB Ul aHaIM3a MpoOJieM
npuHsTUS petieHnit CaiiMOH OTKpbLT st ce0st B 1952 T.
CBouM sHTy31Ma3MoM oH 3apaswi Heloamna u oy, pa-
OootaBlIMX B «PaHm kopmopeliniH», Kyma CaliMOH ObLI
MpUIJIallleH, YTOObl OKa3aTh MOMOIIb B pa3paboTKe Mpo-
rpaMMbI-TpeHaxepa 1Jisl KoMmIbloTepHoil cuctembl T11BO.
Yepe3 HECKONBKO JIET CAPYXUBIIMECS YYEHbIE 3aJaIUCh
LIEJIBIO CO3/1aTh MpOrpamMMy, KOTopasi MoleaupoBaia Obl
yejoBeuyeckue paccyxaeHus. LleHTpanbHoOl durypoil B
rpynne CaiimoHa crtan Illoy, mposiBUBLIMIT OiecTSIIN
TaJJaHT MPOTrpaMMUCTA.

IlepBoHayanbHO OTBakHasi TPOMKa HaMepeBalach CO-
CTaBUTb MPOrpaMMmy ISl UTPbl B IIaxMaTbl, HO TTOTOM
YUEHbIE TTEPEKIIOYMINCh Ha Bompockl reoMmetpuu. OmHa-
KO T€OMETPUYECKME 3aJayl OKa3aJIUCh TOXE CJIUIIKOM
CJIOXKHBI U1l TIPOrpaMMUPOBaHMsI, U TOTJa BCE BHUMa-
HUe ObLIO 00palleHO Ha CUMBOJMYECKYIO JIOTHKY.

PesynbraToM Jlormyecknx M3bICKAaHUIA U CTajla YK€ W3-
BecTHasd Ham nporpamma «JIOTUMK-TEOPETHUK». Ee aB-
TOpaM Ka3ajloCh, YTO MOTEHIMAJIbHbIE BO3MOXXHOCT KOM-
MbIOTEPA B TJIaHE MAHUITYJISIUMKA JIOTUMYECKUMM CHUMBOJIa-
MU Oe3rpaHuYHbl. OHM MOCTIENIUIIN 3asIBUTh O CIIOCOOHO-
CTU KOMIIbIOTEpa, BoopyKeHHoro nporpammoit «JJIOI'MK-
TEOPETHUK>», 3aHuMaThCsl pellIcHUEM CIIOXHBIX IIPOOJIEM,
WCIOJIBb3ysl OMITMPUYECKHE TIpaBUjia U OOIIME CTpaTeruu
TaK, KaK 3TO Jejlajl Obl CKJIOHHBIA OIIMOaThCsl YEIOBEK.
IIpu sTOM CBOE Kpemo OHU CHOPMYJIUPOBAIU CIETYIO-
muM obpa3om: «Hac He MHTepecyloT MeTonbl, KOTOpbIe
TapaHTUPYIOT TOJIYYEHUE PEUIEHUST 32 CYET TUTaHTCKUX
BbIUMcIeHUI. Mbl XoTelu Obl MOHSITh, KaKUM OOpa3oM,
HarpuMep, MaTeMaTuK MOXET JOKa3bIBaTh TEOPEMY, HE 3HasI
3apaHee, KaKk OH 9TO CHAENAeT U CIENAET JIM BOOOIIE».

3ampblcen ObLT SIBHO MPETEHLMO3HBIM M HEOCYIIECTBU -
MbIM. Bo3HuKIIIME BCKOpe TPYOAHOCTH M MPOOJIEMBI YBO-
JWJIN AaJeKO B CTOPOHY OT HaME€UEHHOro Mmapiipyta. B
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9TOT MEPUOJ psii HCCeloBaTeNiell COCPEeIOTOUMIICS Ha
MnporpaMmax, MoJy4YMBIIMX Ha3BaHUE «dKCIEPTHBIX CHUC-
Tem» (BC). JlaHHbBIE TTpOrpaMMbl COXPaHSIIM M3BECTHYIO
cBs13b ¢ «JIOTUKOM-TEOPETHUKOM», HO pelianu
Oojiee y3KMIA KPYr BOITPOCOB.

CBocoOpa3HoOii TOYKOM OTcyeTa Ui padoT IO co3ma-
HUIO «9KCIEPTHBIX CUCTEM» CITCHUAINCTHI cunTaroT 1965 .,
Korjga ydeHble M3 aMepukaHckKoro CraH(poOpAcKOro Ha-
YUYHO-MCCIIEA0BATEIbCKOTO MHCTUTYTa DaBapn PeifreH-
o6ayM (p. 1944) u bproc byyaHaH BMecTe ¢ HOOEJIEBCKUM
naypeatom [Ixomrya Jlegepoeprom (p. 1925) mpuctynuim
K CO3JIJaHUI0 KOMIIBIOTEPHOI CUCTEMBI, MpeaHa3HaYeHHOM
JUTST OTIpee/ICHUST MOJIEKYJISIPHOM CTPYKTYpbhl XUMMYECKUX
coenrHeHuii. [Ipu mocTpoeHUM 3TOI CUCTEMbI OHU CO-
30a1M TIPOrpaMMy, OCHOBAaHHYIO Ha apTUCTOTEJIEBCKOM JIO-
ruke. B mporpamme dopMyirpoBaiach cepusi BOIPOCOB
TUTIA ecau — MO, KOTOPbIE OIMUCHIBAIM TMpaBHa aTOM-
HBIX CBSI3EM.

Hano 3ametuth, uro DeiireHOayM 3aMHTEpecOBaICS
MpoOJEMAaTUKON «MCKYCCTBEHHOI'O MHTEJUIEKTa» MpUMeEp-
HO B cepeauHe 50-X IT., OyAy4Yu CTYyIEHTOM 3JIEKTPOTEX-
HU4Yeckoro ¢akynaprera TeXHOTOTMYECKOr0 WMHCTUTYTA
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Kapneru. Mutepec stor mpodymun CailMOH, KOTOpBIi
yuTajd CTyIEHTaM BBIIYCKHON Kypc IO MaTeMaTHU4ecKo-
My MOJEJIMPOBAHUIO M B OIMH M3 SIHBAPCKUX IHEH co-
o0 cBouM caymareassM o codgaHun «JIOTMKA-
TEOPETUKA». I1ozognee MeiireHOayM paccKa3biBas, 4TO
B MCCJIEIOBaHUSIX IO «MCKYCCTBEHHOMY WHTEJUIEKTY» €ro
MpeXJe BCero 3aMHTepecoBaio, Kak, uMesi Habop MCXOM-
HBIX JaHHBIX, TTOCTPOUTH TUITOTE3Y, KOTOpasi OObsICHsIIA
Obl 5TU IaHHBIE.

B moBcenHeBHOI XU3HM MBI YacCTO CTaJIKMBaeMcs C
(akTOpaMM HeompeneIeHHOCTH, HO HE BCeraa 3To IMpU-
BoIUT Hac B TperneT. Mcronb3ysl HakomjieHHbIN OIIBIT,
MbI JIMOO YCTpaHseM 3Ty HEOIpeAeIeHHOCTh, MO0 KakK-
TO YHOpsITOUMBaeM Halll BBIOOP B HEOIpeAeIEHHBIX CH-
TyalMsIX, €CJIM OHU JOCTYIHBI HAlllMM 3HAHMUSIM.

Jronsm serdye ymaeTcsl CIpaBUTLCS C HEONpeaeeH-
HOCTSIMH, a BOT C KOMITbIOTEpaMU JeJla OOCTOSIT Topas3iao
cioxHee. YToObl MallliHAa MOIJIa HOPMaJlbHO padoTaTh,
HEOOXOIMMO TIPEeICTaBUTh B JIOTUYECKU SICHOM BMIIE CO-
obulaemble el smmupuueckue gakrtel. Tam, rme LapuT
SMIUpPHs, NEeHCTBYET MHIYKTUBHBIN MeToa cObopa U obpa-
00TKM (paKTUUYecKOoro MaTtepuaja. DTOT METOHd HEIPUIO-
JIeH JUTST MaIlIMHHOTO <«MBIIUIEHUS», MO0 Jaxe caMasl «yM-
Hasl» MallliHa He B COCTOSIHUM JIeNIaTh «aJJOTMYHbBIA cKa-
YOK» OT CyMMBbI (paKTOB K MX OOOOILEHHOMY MpeIcTaBic-
Huo. MaimHa obpabaThIBacT cooOllaeMble €if MHOro4KC-
JieHHbIe (baKThl IO 3apaHee YCTAaHOBJIEHHBIM IIpaBUJIaM
JeMyKTMBHOTO XapakTepa. AHaJIOTMYHBIM 00pa3oM pellia-
IOTCS 3a/1a4il C TTOMOIIBIO «dKCIEPTHBIX CUCTEM».

B coznanuu «akcneptHbIX cucteM» DeiireHOayMm 1en
Mo TYyTU W3YYSHUSI SMIMPUUYECKUX 3HAHUI YUeHbIX-ec-
TecTBoUcHbITaTeeil. B qaHHOM ciyyae My ObUIM XUMU-
ku. CBolO pojib B BBHIOOpE XMMHUYECKOW HAYKU ChITpaj
JlenepOepr, paboTaBIlMii Haj MPOrpaMMON, MPU3BAHHOMN T10-
MOYb XMMUKaM B OIpEACTCHUU MOJEKYISIPHON CTPYKTY-
PpbI TUIOXO M3YYEHHBIX OpraHMYEeCKUX coemumHeHuid. JlaHHast
nporpaMMa o0Jjafajia OJHUM CYIIECTBEHHBIM HEIOCTaT-
KOM: OHa TpeacKa3bIBajia 3HAYUTEIbHO OOJIbIlle Pa3HOO0-
pa3HbIX MoJesell, YeM MOXKET CYILECTBOBaTb B MPHUPOIE.
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JlenepOepr MoHsLI, YTO M300MIKME MpelIaraeMbIX TporpaM-
MOl BO3MOXHBIX XMMHYECKUX MOJIEJICH CleayeT orpaHu-
YUBaTh, UCIOJB3YS ISl 3TOTO SMIUPUYECKUE 3HAHUST XM-
MuKkoB. Torma-to oH M mpuBiek K padore MdeiireHOayma.
WX coTpymHUYECTBO 3aBEPIINIOCH CO3AAHUEM «IKCIEPT-
Hoi cuctembl» JIEHJIPAJL.

HazHaueHre KOMITBIOTEPHBIX «3KCIIEPTHBIX CHCTEM» TUIIA
HAEHIPAJI a coctouT B TOM, 4TOOBI aKKyMYyJIMPOBATb ITPO-
(heccroHasIbHbIe 3HAHUST Y MCITOJIB30BaTh WX JUISI 9KCIEPT-
HBIX OLICHOK M peKoMeHaanuii. Takoro poma «3KcrepTHBIC
CHUCTEMbI» JIOJDKHBI HE TOJIbKO OLICHUBAaTh CUTYallMIO U
MpeIaraTb BapUaHThl PELICHWI, HO M JaBaTh B CiIydyac
HEOOXOIMMOCTH OOOCHOBaHUSI TpeUIaracMbIX PEIICHUIA.
Yro kacaerca JEHJIPAJI a, To Korma ocHOBa CHUCTEMBI
ObLIa TOTOBa, €€ HAMOJHUJIN CBEACHUSIMA O KOHKPETHBIX
XUMUYECKUX COSTMHEHUSIX U COoco0ax paccyXkIeHUH, KO-
TOpbI€ MPUBOISAT XUMUKOB K MPaBUJIbHBIM BbIBOAAM. DTHU
CBEJICHUST ObLIM TMOJYYEHBI MTOCPEACTBOM OIpOCca YYEHBIX,
paccKa3bIBaBIIMX, KaK OHU aHAJIU3UPYIOT U OLIEHWBAIOT
BO3HMKAIOIIME Mepel HUMU TTPOOJIEMBI.

ITporpamma JIEHJIPAJI ctpousiach Ha aKTUBHOM HC-
MOJIb30BAHMM JIOTMYECKOrO TpaBwia ecau — mo. MHaue
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TOBOpsI, B JIaHHOM TporpaMMe MpeAcTaBlIeHuEe BCEX HEoO0-
XOIUMBIX JUISI Hee 3HaHUI OCYILIECTBIsIOCh B (popme mpa-
BUJIa ecau — mo. Yactb 3TOrO npaBmia, 0003HaUeHHasT CJIO-
BOM «€CJIM», yKa3blBajla Ha HEKOTOPYIO CUTYyalldio W TIpes-
CTaBJIslIa co0OIl Mociea0BaTeIbHOCTh CUMBOJIOB, KOTOpbIE
KOMIIBIOTEp MPUMEHSUT ISl conocTaBieHus. pyras Jactb
MpaBuia, 0003HAYCHHAsI CJIOBOM «TO», YKa3bIBaJla Ha COOT-
BETCTBYIOIIIEE JEHCTBUE, OOYCIOBJICHHOE CUTYallMel (ecau).
Hanpumep, B cutyarmu, Korga (ecim) MIOET TOXIb, (TO) s
Oepy 30HTUK, T. €. JIEHCTBYIO C YYETOM ILJIOXOH ITOTOMBbI.

CocTtaBieHHbIE TAKUM OOpa3oM KOMITbIOTEpHbIE TPO-
rpaMMbl XapaKTepU3YIOTCSI B KayecTBE MpPOrpaMM, OCHO-
BaHHBIX Ha Mpasuiax. DTO 3HAUYUT, YTO B Ipoliecce paboThl
MporpaMMa COpPTUPYET CUMBOJIbI B ITOMCKaX COYETaHMSI,
COIMOCTABJISIEMOTO C YaCTIMU «ECJI» MMEIOIMXCS TTPaBUIIL.
ITocne Toro Kak cormoctaBUMOe couyeTaHue OOHapyXkeHO,
MycKaeTcsl B XOJI COOTBETCTBYIOIIIEE TpaBUJIO, Ojaromapst
KOTOPOMY BBITIOJIHSIETCSI OIpeie]IeHHOE deticmaue (Harpu-
Mep, YCTaHABIMBAETCS MEIUIIMHCKUI TUarHo3, BHIBOAMMBIN
Ha 9KpaH KommbioTepa). [TokazaTtenbHo, UyTo cpenu Hanbo-
Jiee TIEPCIEKTUBHBIX MPUJIOXKEHUN «3KCIEPTHBIX CHUCTEM»
BBIACISIETCSl 00JIaCTh MEAUIIMHCKON TMarHOCTUKM.

PaGoTbl ¢ «aKCIepTHBIMU cHCTEeMaMU» TIPUHECTN WH-
TEpeCHbIe Hay4YHbIE pe3yabTaTbl, OOOTaTUBIINE METOIO0-
JIOTUIO WCCIIEAOBAaHMI IO «HMCKYCCTBEHHOMY WHTEJUICK-
Ty». B yacTHOCTH, y4eHBIMU ObLIO OOHAPYKEHO CJEIyIO-
1Iee: eC/IM U3 MpOorpaMMbl YIaIUTh 0a3y 3HaHUM, T. €. BCIO
KOHKPETHO-HayuyHyI0 MH(pOPMAIIUIO, OCTAETCs JIUIIb YH-
cTasl JIOTMKa, CBSI3bIBaloOIasi BOeNMHO (haKTUUecKre 3Ha-
HUs. DTa JIoruMKa IOoJydyuyia Ha3BaHUE <«MAalllWHBI BBIBO-
Ia». [laHHasl «MalllMHa» paboTaeT Ojaromapsi UCIOIb30-
BaHUIO IMPaBUJ JIOTUYECKOTO BHIBOJA.

Koe-kTo 13 y4eHbIX OOBSICHSIET UICI0 CO3MAHUST «IKC-
MEPTHBIX CUCTEM» TTOMBITKAMM BBIMTH 3a TPaHUIIbI TPaau-
LIMOHHBIX TTPOrpaMM, KOTOpbIE UMEIOT JIEJIO JIMIIb C TTOJy-
HEWTpaTbHBIMU (haKTaMU, TOTJa KaK «3KCIEPTHBIE CHCTe-
MbI» OIMMPAIOTCSI Ha TMpodeccuoHaNbHYy0 KyabTypy. Ilon
3TOM KyJBTYypOil IToIpa3yMeBaeTCsl COBOKYIMHOCTb Hedop-
MaJIbHBIX 9BPUCTUYECKUX TMPUEMOB, MHTYUTUBHBIX CYXICHUI
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U YMEHME JieJlaTh BbIBOIBI Ha OCHOBE ILIOXO (opMau-
3yeMOro IMpakKTUYeCcKoro omnbiTa. Mexay MpoyuM, camu
9KCIEepThl OOBIYHO HE BITOJHE OCO3HAIOT HAJIMUUE y ceOst
MoaoOHON TMpodeccuoHANIbHON KYJIbTYpbl U C TPYIOM
MPECTaBISIIOT, KAK UMEHHO OHU paboTaloT, XOTsl, pa3y-
MeeTcsl, Tolbl Y4eObl U pabOThl BCENSIOT B HUX YBEpEH-
HOCTb B COOCTBEHHOM IpodeccrOoHaIN3ME.

Hecmotpst Ha palMoHabHYI0 HEMOCTMXKUMOCTh BCETO
OoratcTBa MpodecCUOHATBHBIX 3HAHUI 3KCIIEPTOB, BCE-TaKU
OKa3bIBaeTCsl BO3MOXHBIM BJIOXWUTb UX B MalllMHHBIE MPO-
rpamMMbl, G1aromapsi 4emy Te MOIYT CErOIHSI IMOCIOPUTh MO
YPOBHIO KOMIIETEHTHOCTH C BBICOKOKBTM(PUIIMPOBAHHBIMU
MPaKTUKAMM.

Pa3paboTku «3KCHEPTHBIX CUCTEM» TOBJIEKIU 3a CO-
0oil TosIBIIeHNEe HOBOM AWCLUMIUIMHBI  MO3HABAMEAbHOU
UHYCeHepul. DTO TOHSITHE BBEJA B Hay4dyHbIA obuxonm D-
Bapn Deiirend6aym B 1977 r.

[IpencraBuTenn WHXEHEpUU 3HAHUN 3aHUMAIOTCS
MPEUMYILECTBEHHO M3yYeHUEM TpodeccOHaTbHBIX TeC-
TOB Y MHTEPBBIOMPOBAHUEM 2KCIIEPTOB, B PE3YJILTATE YETO
onpeieNsieTcsl COCTaB IKCIEPTHBIX 3HAHUI, BBISIBIISIETCS
UX CTPYKTYpHasl opraHuM3alivsi, a 3aTeM IOoJydyeHHbIE TaH-
HbIe TIPENCTABISIOTCSI B BUAEC 0a3bl 3HAHUU M CHUCTEM
MpaBul, TIO3BOJISTIOLIMX OCYIIECTBIISITH aBTOMATUYECKOE T10-
JlydeHUE DKCIEPTHBIX OLIEHOK M PeKOMEHIAIUA.

OOpallaro BHUMaHuEe yuTateeil Ha ciemyrolnee. O06-
paboTKa JaHHBIX BCETAa CUMTajJach OCHOBHOM (byHKIIMEH
KoMmrbloTepoB. OHaKO B TOCeIHEe BpeMsT Bce vallle 3BY-
YUT YTBEPXKIEHUE, YTO KOMITbIOTEPbI MOIYT ONEepUpOBaThH
HE TOJBKO HEUTpaJbHBIMM MH(OPMAaIIMOHHBIMU TaHHBI-
MM, HO Y 3HAHUSIMU.

CocraBieHue IIporpaMM ObLUIO ObI JI€JIOM YpEe3BbIYATHO
CJIOXKHBIM 1 YTOMUTEIbHBIM, €CIIM Obl JUISI 3TOrO MCIOJb-
30BAIMCh HYJM U €IMHUILIBI TBOoMYHOro koma. Ho Ttem He
MEHee 3TW HyJIW W eOUHMIBI  E€IMHCTBEHHBI JOCTYII-
HBII KOMIBIOTEPY CII0cO0 oOIIeHUS. YTOObI YIIPOCTUTH
oO1IeHre ¢ Oe3aylIHONM MAallMHOM, HEOO0XOOMMO CBS3aTh
BOGIMHO $I3bIKM TIPOTPaMMMPOBAHUS BBICOKOTO YPOBHSI,
KOTOpbIE MO3BOJISIIOT KOHCTPYMPOBATh HAOOPHI MAIlIMHHBIX
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KOMaHJl, He TOJb3YysICh TBOMYHBIMU CHUMBOJIAMM, C SI3bI-
KOM CaMoOro HMXKHETO YPOBHSI, IJIe 9T CUMBOJIbI SIBJISIIOT-
cs TJIaBHBIM U €MHCTBEHHBIM KomoM. MHTepecytoliasi Hac
CBSI3b OCYIIECTBJISIETCSI C TIOMOIIBIO A3blKa accemonepa,
KOTOpBII pa3peliaeT BMECTO €IMHUIL U HYJIeH MCIOJIb30-
BaTb MHEMOHMYECKHE KOAbl IS 00O3HAYEHUsI COOTBET-
CTBYIOIIIMX KOMaHII.

YcraB KomMpoBaTh KaXIyr0 MHCTPYKIMIO Ha JBOUYHOM
SI3bIKE, CO3MaTeM BbIMMCIUTELHOM TEXHUKU 3aHSUTUCH T10-
UcKaMmu Oojiee ymobHoro crocoba oOlleHus1 ¢ MaluMHoi. B
KOHEYHOM CYEeTe Ha CBET IMOSIBUIMChH HOBbIE KOJbI, COCTaB-
JIeHHbIe U3 OYKB M KOPOTKMX CJIOB, B3SITHIX, HaIpUMeEp, U3
AHITIMIACKOrO $I3bIKa. BUIHYIO pojib B 9TOM Jejie ChIrpal
Mopuc VYunkc, paboraBuuii B KeMOpUIKCKOM YHU-
Bepcutere. OH-TO U CUMTAETCSl CO3JaTe/ieM OIHOIo M3 Tep-
BbIX A3bIK08 accembaepa. Takoro TvIa si3bIKk OObIMHO COCTO-
WUT U3 KOMaHJ C JIETKO 3alIOMUHAIOIIMMUCS CUMBOJIaMHU,
KOTOpbIE 3aMEHSIIOT B MporpaMMe BechbMa JUIMHHYIO 1ie-
MOYKy HyJdeil u emuHull. JlaHHbIE CMMBOJIbI aBTOMAaTH-
YecKM MpeodpasyloTcsi B JBOWYHbBIE KOAbl MalIMHHOTO
sI3bIKa TPU TTOMOIIM CIEeLMaJIbHOM MporpaMMbl, Ha3blBa-
emoii ACCEMBJIEPOM. JIpyrumu crioBamu, mporpamMma
HasbeiBaeTcss ACCEMBJIEPOM, eciu oHa mpeoOpa3syeT
MHEMOHUKY 3blKa accembaepa HENOCPENCTBEHHO B JBO-
WYHbIE KOJbI MAaIllMHHBIX KOMaH]I.

CymectBeHHbIM HenoctatkoM ACCEMDBJIEPA sBisi-
eTcsl TIPEXIe BCEro To, UTO OH OJIMKe K SI3BIKY MAlllMHBI,
YeM K €CTeCTBEHHOMY SI3bIKY, a 9TO CO3/1aeT TPYIHOCTU
B pabote ¢ mporpammaMu. Kpome Toro, nmporpamma, Ha-
nucanHasgd Ha ACCEMDBJIEPE ogHoro xommnbioTepa, ad-
COJIIOTHO HEIOHSITHa KoMMbloTepy uMHoro Ttumna. M Bce
xe ACCEMBJIEP  5To BaxHBbI 1lIar Ha IIyTU OT Oa3bl
JNAHHBIX K 0a3aM 3HaHWii, TaK KaK OOIIEHNE C MalllMHOMN
Ha KBa3WYEJIOBEUECKOM SI3bIKE OTKPBIBAJIO BO3MOXHOCTh
MPUMEHEHUsT KOMITbIoTepa JIJIs 00pabOTKM TEKCTOB, BKITIO-
yasi TEeKCThl Ha €CTECTBEHHBIX SI3bIKaX.

Hcrnonp3oBaHue MporpaMMUCTaMU SI3bIKOB BBICOKOTO
ypoBHs nipeanonaraeT Hammuue TPAHCIIATOPA, saBisio-
1mero coboit cneumnanabHyto mnporpammy. TPAHCIIATOP
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COCTOUT U3 Komuuaamopa n/ui unmepnpemamopa. Kom-
MUJISITOP YUTAaeT BCIO IPOrpaMMy LIEJIMKOM M JIEJIaeT ee
MEepeBOJl Ha S3bIK, AOCTYMHbIA MammHe. [locie Toro kak
MporpaMMa OTKOMITMJIMPOBaHa, UCXOIHAsI IporpaMmMa 00J1b-
1lIe He HY)XHa. 3aTeM HauMHaeTcsl paboTa MHTepHpeTaTopa,
KOTOPBI BBIMOJHSET 3arpy>KEHHYIO B KOMITBIOTEP MpPO-
rpaMMmy cTpoka 3a cTpokoi. Ho Takas mociemoBaTesb-
HOCTb IMpUCylla JaJeKO HE BCEM S3bIKaM. DBOJBIIMHCTBO
SI3bIKOB OPUMEHTUPOBAaHbI JMOO Ha KOMMIWISILIMIO, JUOO
Ha WHTEPIPETALMIO. DTa OpPUEHTAIMS 3aBUCUT OT TOTO,
JUTST KaKUX 1eJiel co3laBajicsl JaHHbIA S3bIK. Hampumep,
DOOPTPAH_ 00bIMHO peayn3yeTcsi ¢ IOMOLIBIO KOMITUJIS-
Topa, a BEMCHUK ¢ momoipio uHTepriperatopa. B or-
JIMYYe OT MHTEPHPETUPYIOLICH MTporpaMMbl, KOTopasi 10J-
JKHa paboTaTh MapajuleIbHO ¢ MHTEPHPETUPYEMOM, KOM-
MUJMPYIONIYI0 MpOrpaMMy MOXHO YIQISITh U3 MaMITh
KOMIMBIOTEpa TIepel BBINMOJIHEHUEM KOMIMJIMPOBAHHOM
nporpammsbl. [[eo B TOM, YTO MHTEPIIPETaTOpP Mpeodpa-
3yeT JIMIIb HEOOJNbIIONW (parMeHT MCXOMHOM IporpamM-
Mbl B MalllMHHbIE KOMaH/bI, a 3aTeM, AOXAABIIUCH, KOTAa
KOMIBIOTEP UX BBITIOJHUT, TIEPEXOIUT K 00paboTKe ciie-
nyouiero ¢dparMeHTa. B mpoTMBoBeC ATOMY KOMITUJISITOP
TPaHCIUPYET BCIO MpPOTrpaMMy M TTOMENIAET KOMaHIbl B
MaMsITh KOMIbIOTEpa, HE BBITTOJIHSIS HX.

YToObl KOMIIBIOTEPp MOT I10JIb30BaThCsl MHMOpMAIIU-
€M, XpaHsIecsa B €ro maMsITH, Kaxnaas sSJ4eiiKa IaMsITh
0003HavaeTcsl OoIpee/ieHHbIM JTBOMYHBIM ajipecoM. B mpo-
rpamme Ha ACCEMDBJIEPe s nipencraBieHus: nHGOp-
Mally TMPOrPaMMHUCT MCIOJIb3YET JIETKO 3alTOMUHAIOIIN -
ecs MMeHa.

WTak, S3bIKM MpOrpaMMUPOBAHMUSI  OTO TUIATEIbHO
COCTaBJIEHHBIE TTOCJIENOBATEILHOCTU CJIOB, OYKB, YMCeN U
MHEMOHUYECKUX COKpallleHUi. Kaxaplii sI3bIK UMEET CBOIO
rpaMMaTUKy M CUHTAaKCHUC. S3bIKM MpOorpaMMUpPOBaHUS,
WUMUTUPYIOLIUE €CTECTBEHHBIE S3bIKM, MPUHSTO CUUTATh
SI3bIKAMM BBICOKOTO YPOBHSI. OTUMU SI3bIKAMM OOBIYHO
MOJIB3YIOTCS IS MPENCTaBICHUsT 0a3bl 3HAHUM.

He na nanHble, a Ha 3HaHMSI, TOUHEE, HA CBSI3b JdaH-
HBIX CO 3HAHWSMU OPUEHTHUPOBAHBI HCCJIEIOBAHUS IO

328



«MCKYCCTBEHHOMY MHTEJIEKTY». MaHUTyIMpoBaHUE 3Ha-
HUSMU  TIJIaBHOE Ha3HauceHUE Hambosee TepCreKTUBHBIX
KOMITBIOTEPHBIX CUCTEM, B OCHOBE KOTOPBIX JIEXKaT JTIOCTH-
KEHUsI B 00JaCTM <«UCKYCCTBEHHOIO WMHTEJUIEKTa». DTO
MaHUITYJIMPOBAaHUE COCTOUT B MCITOJIB30BAHUM OMpPEACICH-
HBIX MpaBUJI UHTEPIIPETAllUM COOTBETCTBYIOIIMX ITaHHBIX,
OOBEOIMHEHHBIX B Ty WU UHYIO CTPYKTYpY.

Camu o cebe CTPYKTypbl JaHHBIX HE SIBJISIIOTCS 3Ha-
HUusSMHU. YTOOBI OHU ObLIM OCMBICIEHBI B TEPMUHAX TOIO
WJIM WHOTO 3HaHMSI, HeoOXOIUMa OMpeaesicHHasl Tporpam-
Ma, T. €. 3HaHUsT (POPMUPYIOTCSI B TPOLIECCE MCITONB30BaHUS
CTPYKTYyp HaHHBIX B mporpamme. YTo KacaeTcsl «3KCIepT-
HBIX CUCTEM», TO 3€Ch Mbl UMEEM JeJIO C 0COOOI MHTEI-
JIEKTYaJIbHOI MpOorpaMMoii, KoTopasi CIIOCOOHa [ejlaTh
JIOTMYECKME BBIBOJABI Ha OCHOBE 3HAHUI B KOHKPETHOM
MpeIMETHOI 00JacTh, oOecreuynBasi TEM CaMbIM pellle-
HUE HMHTepecylolux Hac 3amgady. He cimywyaiitHo MHorue
CIICIAIMCTBI CYMTAIOT, YTO UMEHHO C «3KCIIEPTHBIX CH-
CTeM» HauyMHAaeTCsl HOBasl 3pa B MCCJICIOBAHMSIX IO «UC-
KYCCTBEHHOMY WHTEJUIEKTY», ITOCKOJBKY 3TU CUCTEMBbI
CITOCOOHBI TTPOU3BOINTL CBOM «yMO3aKIIOUEHUs», 00pa-
masgch K 0ase 3HaHUIA.

[Ipouecc popmupoBaHus 3HaHKUSI U3 CTPYKTYp HaH-
HBIX OCYIICCTBIISICTCSI C TIOMOILBIO TPaBUJI, KOTOPbIC TIPEI-
CTaBIISIIOT (PENPE3CHTUPYIOT) 3HAHMSI, (OPMUPYS UX U3
JaHHBIX.

3aIIOMHUM, UTO «IIPEACTABICHUE 3HAHMUII»  BTO OT-
HOCUTEILHO HOBBI TEPMUH, MCIOIbB3YEeMbIl B KHOEpHE-
TUKE VIS yKa3aHWUSI Ha METOAbI MOIEIUpOoBaHUS U dop-
Mau3alunu MMpodecCuOHaIbHBIX 3HAHUI, KOTOpPbIC TTOMI-
JIal0TCsl KOMITBIOTEpHOII 00paboTKe.

CylllecTBYeT HECKOJIBKO THITOB MOJEJICH TpeIcTaBiIe-
Hus 3HaHu. OOHOI M3 HUX ABISIETCS JIOTUYECKAsT MO-
JIeb, B KOTOPOI IJIsT TIpeACTaBICHUsI 3HAHUST MCIOJIb3Y-
€TCsl JIOTMKA TPEAUKATOB MEpPBOM CTYIeHU (TTOpsiaKa).

OCHOBHOE TIPEMMYIIECTBO HCIIOJNB30BaHUS JIOTUKH
MIPEeINKaTOB IIJIsI TIPEACTABICHUSI 3HAHUM 3aKJIiouaeTcsl B
TOM, YTO OHa O0O0JIaZaeT XOpOIIO OTPadOTaHHBIM MeXa-
HU3MOM BBIBOAA, KOTOPBIA OTHOCUTEIBLHO JIETKO MOXKET
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ObITb 3amporpaMMupoBaH. C MOMOIIBIO 3TUX MPOrpamMMm
U3 UMeroImxcs GopMaau30BaHHBIX 3HAHUN MOTYT ObITh
MOJIyYeHbI HOBBIE 3HAHUSI.

CrnieuyaamcTbl MO «MCKYCCTBEHHOMY MHTEJUIEKTY» TIpH-
JIEPKUBAIOTCS CIEMYIOIIETO COMIALLICHUS: a8mMomMamu4eckoe
npeobpaszoeamiie npeonoNceHlll, HanUCaHHbIX Ha eCmecmeeH-
HOM A3blKe, 8 A3bIKU (OPMAAbHbIX CUCeM MUna A02UKU npe-
OJuKamo8 Ha3vl8aemcst NOHUMAHUEM eCmecmEeHHO20 SA3bIKd.
MccnenoBanus B aToii obactu, mpoBoaumMbie ¢ 60-X IT.,
HE COMPOBOXAAINCH BIEYATISIIOIIMMU yCIIEXaMU, TaK Kak
npo0sieMa TMepeBoia C ECTECTBEHHOTO SI3blKa Ha SI3bIK MC-
KYCCTBEHHBI OKa3ajlach YPE3BBIYATHO CJIOXKHOM.

Hano umeth B BUIy, UTO cO BTOpOM MoJoBUHBI 50-X
IT. OOJIBIIIMHCTBO JIMHTBUCTUYECKUX TEOpUI pa3padaTbi-
BJIMCh KaK TEOPUU CUHTAaKCHCA.

O TOM, YTO COOON MPEACTABIISIET MOHITUE «CUHTAKCUC»
B COBPEMEHHOW JIMHTBUCTUKE, MOXHO CKa3aTh CJIOBaAMU
M3BeCTHOro aHImMiickoro nuHreucrta k. Jlaitonsa. Ilo
€ro MHEHMIO, CHUHTaKCHUC SI3bIKa 5TO ONpPEACTICHHOE
MHOXECTBO MpaBWJI, KOTOPbIE OOBSICHSIOT pacIpeicieHnue
cioBodopM B mpemiokeHusx. JaHHas xapakTepucTUKa
CHHTaKcHCca MPEANoaracT OTHECEHUE KaxXI0i cioBodop-
Mbl K ofHOMY uju Oonee kKiaaccaM ¢opM. Kitaccel dpopm
HeJIb3s CMEIIMBaTh C YacTSIMU peuyu (CYylIEeCTBUTEIbHOE,
[JIaroji, MpujaraTeJbHOe U T. 1.), TIOCKOJIbKY YacTH peuu
SIBJISTIOTCSI KJIaccaMU JIeKCeM (HarlpuMep: Maavyuk, Oe-
Jcamp), a He KilaccaMu cJIOBoOpM (HaIrpuMep: Maabik,
ManvuuKu; 6excum, becym).

Boiaronnyrocst pojib B pa3BUTUM JIMHIBUCTUYECKON Te-
OpUM KaK TEOPUU CHUHTaKCHCa ChITPaJIM BO BTOPOM ITO-
JJoBuHe XX CTOJIETUSI [IBa 3HAMEHUTBHIX aMEPUKAHCKHUX
JIMHTBUCTA Puuapn Monterio (1930 1971) u Hoam
Xomckuii (p. 1928).

HauGonee sippiM CTOpPOHHUKOM CHHTaKCUYECKOM TEO-
pum sg3bika 6bUT MOHTETI0, COMIAaCHO KOTOPOMY CHUHTAK-
cuc sBinsieTcst otpacibio Matematuku (!). Ilo ero MHeHUIO,
CUHTAaKCUC aHTJMICKOro B TOW XX€ MEpe YacTb MaTe-
MaTUKH, KaK T€OMETPUS WU TEOPHUS YUCeN. DTa MO3U-
LU TIPENONpPENesieT cTpaTeruto MOHTErI0 OTHOCUTEIBHO
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HCCIIEOBAHUI €CTECTBEHHBIX SI3bIKOB, & UMEHHO: OH UX
HCCIIENYET, TOJIb3YSICh TEXHUKOMW, KOTOpash aHaJOorM4yHa
TEXHUKE MaTeMaTUKOB, M3ydalollUX (opmaan3oBaHHbIE
SI3BIKM.

Lens uccnenoBatenbckoil mporpaMmbl MOHTETIO CO-
CTOUT B TOM, YTOOBI CO3JaTh MAaTEMATUYECKU DJIETAHTHYIO
3HAKOBYIO TEOPUIO €CTECTBEHHOTrO s3blka. [lns1 mocTuxke-
HUS 5TOU 1IEJIM OH WJIET HAa KpalHWU Il1ar, OTBEprasi To4-
Ky 3pEHMS TeX, KTO MPU3HAET MPUHLIMUINAAIBHOE pa3nyue
MeXay (opMaTbHBIMU U €CTECTBEHHBIMU SI3bIKAMM.

HoxtpriHa MOHTeEr0 He oKa3ajla TAKOrO CUJIbHOTO BJIM-
SIHUSI Ha JIMHTBUCTOB M CIELUAIMCTOB MO «MCKYCCTBEH-
HOMY MHTEJUIEKTY», KAKOE OKa3ajla TeHepaTUBHO-TpaHCc(op-
MallMOHHAasl TpaMMaTKa XOMCKOIO, Ybe MTOHUMaHUE CUH-
Takcuca MPUOJMKEHO K peajlbHOW TMPaKTUKE JTUHTBUCTH-
YECKHUX UCCIIETOBAaHUM.

I'oBopst 0 mpennochUiKax IS CO3JaHUSI COBEPILIEHHO
HOBOTO TUIIAa TPAMMATUK, MPENCTaBIeHHbIX padoTamMu MOH-
Terr0 U XOMCKOTO, CJIEeAyeT OTMETUThb, YTO 3TU IPEIo-
CbUIKM ObLIM 3ayiokeHbl B 30-¢ Ir. Ojarogapsi pa3BUTUIO
MaTeMaTU4ECKOU meopull peKypcueHsixX yHKiyull, CO30aHUIO
«MalHbl ThlopuHra» u T. M. Bripoyem, HOBbIE MomeIu
TpaMMaTUKKA HE SIBJISIIOTCS MOJMEISIMU JUISI MalllMHHOTO
MporpaMMUpoBaHus, XoTsd MoHTerto U1 XOMCKHUI TaK WJIA
WHaye OPUEHTUPOBAIUCH Ha TEXHOJOTMYECKUIA TTOAXOMd K
TMOCTPOECHUIO a0CTPAaKTHO-TEOPETUUECKUX MOJEJIE Ipam-
MaTUK. XapakTepHO, YTO B HEKOTOPBIX JUAJIOTOBBIX IPO-
rpamMax 60-x TIT. yrmop jaenajicsi He Ha CEMaHTHUKY, a Ha
cHHTakcuc. B mociegHem ciaydae OoJIblIOE BIMSIHUE Ha
OpOrpaMMUCTOB OKazajlu pa3padboTku MoHTerto u Xom-
ckoro. BroxHoBisieMble UX UOEIMU U METONAMU, UCCIe-
JIOBAaTEJId «MCKYCCTBEHHOIO WHTEJUIEKTa» MpPU CO3MaHUU
CBOMX CUCTEM HCXOAWJIU MPEUMYIIECTBEHHO U3 MaTeMa-
TUKU W JIOTUKU, YTO TIPOIIE JUISI MalllMHbI, OO HE Tpe-
OyeTcsl 3HaTh 3HaUueHUs cjoB. OIMHAKO ATUX DHTY3UMACTOB
KIIAJI0 pa3oyapoBaHME, MOCKOJBbKY OAWH CHUHTaKCHYeC-
KA MOAXOJ K €CTeCTBEHHOMY SI3bIKY JaBaJl BECbMa MaJlo
JJ1s1 pabOThl ¢ MAlIMHOI B JuajJoroBoM pexume. M Bceé
K€ HE CTOUT CJIIMIIKOM YHbIBaTb. ['opa3go mose3Hee He
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H. XOMCKMH

OTBOpauMBaThcs OT uaeii MoHTerto 1 XoMcKoro, a OJm-
XK€ C HUMM ITO3HAKOMMThCSI.

I'eHepaTtuBHas (MopoXaamllas) TpaMMaTUKa BbIXOAUT
JaJeKo 3a paMKU TpaJIullMOHHOM TI'paMMaTUKHW, KOTopasi
He obecrieurBaeT ce0s1 TOUHBIMU U TTOJHBIMU MpaBUJIaMU,
HO TOJIbKO WJUTIOCTPUPYET PETYJISIPHOCTUA CTPYKTYPBI Mpe-
JIOXKEHUI ¢ TOMOILbIO MPUMEPOB M KOHTPIPUMEPOB 06€3
TOYHOTO OIpeACeHHUsI TPaHML, BHYTpU KOTOPBIX 3T Ipa-
BUJIA SIBJISTIOTCSI € CTBEHHBIMU.

MmeeTcss MHOTO TUTIOB TeHEPATUBHBIX TPaMMATHK, HO
CEerogHs1 JOMMHMPYIOT JIBa M3 HHUX (1) rpammartuka,
KOTOpasl pa3inyaeT TTyOMHHbIE U TTOBEPXHOCTHbBIE CTPYK-
Typbl, U (2) TpaMMaTUKa, KOTOpasi 3TOrO HE JIeJiacT.

I'my6bunHas cTpykTypa 3TO MCXOMHasI CTPYKTypa,
OIpe-JeJISIoNIasi CMBICIOBOE COAEPXKAHUE MPEITOXKECHMUSI.
IToBepxHOCTHaAsT CTpPyKTypa 9T0 (usnveckass ¢opma
aKTyaJIbHBIX BbICKa3bIBAHWI B BUJIE 3Bydallleil peyu, MHUCh-
MEHHOTO TeKCTa U T. .

OmHa M Ta Xe MIyOMHHas CTPYKTypa MOXET OBITh
MO-pa3HOMY peali30BaHa B Pa3IMYHbIX SI3bIKAX, T. €. CUM-
TaeTcsl, YTO MIyOMHHAasl CTPYKTypa SIBJIsIeTcs B (popMaib-
HOM TIJTaHe oOIleil BceM s13blkaM. TpaHchopMallmOHHBIE
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MpaBuja, KOTOpble TMpeBpalllaloT TTyOMHHBIE CTPYKTYpPbI
B MOBEPXHOCTHbBIE, MOTYT OTJIMYATLCS OT OIHOTO $SI3bIKa
K npyromy. Cpenu TpaHchOpMallMOHHBIX MpaBUJ MMe-
J0TCSl TaKue, KOTOpble MO3BOJISIIOT 00pa30BbIBaTh BOIPO-
Cbl, TIpUKa3bl U T. I.

ITo XomMmckoMy, rpaMmaThyecKasli TeOpusl, €ClIu OHa
CTpPEeMUTCSl ObITh aJIeKBAaTHON peabHOMY OINBITY, JOJIKHA
OOBSICHITh HE TOJIbKO (haKThl SI3bIKa, HO W JIMHIBUCTU-
YEeCKyl0 MHTYULIMIO TroBopsiero. B 3Tom mnjaHe HoBas
JIMHTBUCTUYECKasT TEOPUSI SIBJISIETCSI OMHOBPEMEHHO OITH -
CaHUEM M OOBSICHEHHEM SI3bIKOBOW KOMIETEHIIMM, T. €.
TOTrO THUIMA TPaMMaTUUYECKOIo 3HAHUS, KOTOPbIA KaXKIblii
TOBOpSILIIMIA MMeeT B cBoeil rosoBe. Ho B TakoM ciydae
CO BCEil ompenesIeHHOCTbI0O HaMeuyaeTcsl BBIXOJ 3a PaMKHU
JIMHTBUCTUKU B cdepy pustocopund U MCUXONIOTUU. DTO-
ro He OoTpulaeT U caM XOMCKMI, KOTOpbIii B paboTax
60-x IT. HAYMHAET OLIEHUBATh JMHIBUCTUKY KaK OTpacib
KOTHUTUBHON (ITO3HaBaTeIbHOW) TICUXOJOTUM U paTo-
BaTh 3a peaOMIUTALIMIO JIEKAPTOBCKOTO YYEHUSI O 8poic-
OeHHbIX UdesX C 1IeJIbI0 OKOHYATEJIbHOTO OOBSICHEHUST Me-
XaHHW3Ma YCBOEHUSI PEOCHKOM POIHOIO sI3bIKa.

M3 ucropuu dpunocopun HaM U3BECTHO, YTO POIAOHA-
YyaJIbHUK palimoHaIrcTiyeckon dunocopun Hoporo Bpe-
meHu PeHe [lekapT mpeoOpa3oBall CXOJACTUUECKYIO meo-
puto yHugepcaauii (OOLIMX TIOHSITUI) B Meopur 8pONCOeH-
Hoix udeti. OH Tojlaraj, 4To B AyllIe YyeloBeKa C CaMOro
Hayaja MMeeTcsl HEeKOTOpPhI 3amac Kak Obl JPEeMITIOIIMX
WUJEH, KOTOpbIe OXKUAAIOT YIOOHOTO MOMEHTa, YTOObI, Mpo-
OyIMBIIKCH, BBICTYIIUTb B POJIM PETYISITOPOB TCUXUYEC-
KOI XM3HU YeJIoBeKa.

Vuenne Jlekapta o 8poxcoeHHbix udesx BHaYase BO30Yy-
JIAJI0O HETOOBaHUE B Cpelie KaTOJUYECKOTO TyXOBEHCTBA.
Ho xorma B »ToM y4yeHuUM OOrocjoOBbI MOYYBCTBOBAIU
0ojiee yCTOMUMBOE BBIPaKEHHE «yHUBEPCAJIBbHBIX Havay»
CXOJIACTUKM, TO BCSIKUE BO3paXKEHUsI TIPOTUB HETO ObLIN
CHSITBI, a KpUTUYECKHUE TTOMOJI3HOBEHUS B anpec Jekapra
ObLTM OOBSIBJIEHBI TTOKYIIIECHMEM Ha BEpY U PEJIUTHIO.

Wnes «yHUBepcaabHOM rpaMMaTHKK» XOMCKOIO CpOI-
HU «yHUBEPCAJIbHBIM HauyaJaM» CXOJIACTUKU. DTO POACTBO
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MOATBEepXKIaeTcsl MonblTkaMu B 1yxe [dekapTa TpaHchop-
MUPOBATh MPUHIIMITBI «YHUBEPCAILHOM TpaMMaTUKW» B CO-
MHUTEJIBHYIO TUITOTe3y O IFeHEeTMYecKoM (OMOJIOrMyeckom)
¢oHze SI3bIKOBBIX crtocooHocTel. CortacHO XOMCKOMY, TIPO-
BEPKY 2TOH TMIIOTE3bl MOXHO OCYILIECTBIISITb HE TOJBKO
(usnonornyecku, HO M JIMHIBUCTUYECKU, BBISBIISISI BPOXK-
JICHHbIE CBOICTBa WHTEJUIEKTa ITOCPEICTBOM KOHCTPYMPO-
BaHUS «yHUBEPCAJIbHOU rpamMaTuku». [IpaBuna momo6-
HOI TpaMMaTUKK 00pa3yloT CBOEOOpa3HYyIO MPOEKIIUIO Cy-
ILIECTBEHHBIX CBOMCTB YEJIOBEYECKOTO MHTEIJIEKTA.

ITo cinoBam amepukaHckoro kubepHetuka [Ixx. Beii-
1eH6ayma (p. 1923), HaubGosee cepbe3HOe 3HAUCHUE B pa3-
paboTKax XOMCKOro MMEIOT He cHcTeMaTU4ecKue 3ariu-
CHl TpaMMaTHUYECKUX TPaBUJI €CTECTBEHHBIX SI3BIKOB, a
TUIIOTE3a, COTJacHO KOTOPOH 4YelOBEeK IeHETMYECKU Ha-
JIeJIeH BbICOKOCTIEITMATM3UPOBAHHBIMU CITOCOOHOCTSIMU U
COOTBETCTBYIOIIIUM HaOOpOM OrpaHWYEeHUI, COBMECTHO
ONpeeSTIONIMX YUCIO M XapaKTep CTeleHell CBOOOIbI,
HampaBJISIONIMX U YCTAaHABIMBAIOLIUX TPAHULIBI Pa3BUTHS
sI3bIKa YeJoBeKa.

CrendrKa KOHIIETITyaTbHbIX B3IJISIIOB XOMCKOIO CO-
CTOUT B TOM, YTO TpaMMaTHKa paccMaTpUBaeTCs UM Kak
CPENCTBO, KOTOpOE OTpaxkaeT WMJIM Jlake TOYHO BOCIIPO-
HU3BOIUT BHYTpEeHHee Oecco3HaTesIbHOE JTMHTBUCTHUECKOE
3HAHUE YeJoBeKa, IOJb3YIOLIErocsl 3TUM 3HaHUEM IS
MPOAYLUPOBAHUS U TMOHUMaHUSI OECKOHEUHO OOJBIIIOTO
yyciia MpenoKeHU.

Vxon XoMCKOro OT JMHIBUCTUKU B cepy IICUXOJIO-
TMU W Jaxe OWOJOTMU TOATBEpPXKAAeT Upe3BbIUAHYIO
TPYAHOCTb PEILICHUST MPOOJIeMbl aBTOMAaTUYECKOrO Ipe-
00pa3oBaHUs TMPELTOXKEHNI, HAITMCAHHBIX Ha €CTECTBEH-
HOM $I3bIKE, B SI3BIK (hopMasibHbIX cucTeM. [loka ke He
PeAKOCTb Cilyyad, KOTJa MAalllMHbI BBIIAIOT COOOIICHUS
Takoro popaa: «CorjgacHo BalllUM WHCTPYKLMSIM SI POAM-
Jla IBOMHIO, YTO M TIOCHUIAI0 B TOM K€ THCHhME».

M Tem He MeHee ympsiMble TOJNOBBI CTPEMSITCSI pa3pa-
0oTaTh MPOrpaMMbl, KOTOpbIE TTO3BOJIMIM Obl TOJIb30BATE-
JII0 OO0IIAaThCs C KOMITHIOTEPOM Ha €CTECTBEHHOM SI3BIKE.
K ux yucny nmpunamnexut Ixon MakKaptu (p. 1927),
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KOTOpBIN IIEPBBIM BBEJI B HayYHBIA
000pOT BhIpaXKEHNE «MCKYCCTBEHHBIM
WHTEJJIEKT.

Boarnasnsiemas MakKaptu rpyr-
Ma ucciienosarteieid pazpadborana Xo-
POILIO U3BECTHBIN S3bIK MPOrpaMMU-
poBanus JIMCII (ot aHrmuiickux
cioB «List Processing»  ob6pabomka
CHUCK08), TIpeHa3HAYeHHbIN JUIsT pa-
OOTBbl C HEYMCIIOBBIMU CHMBOJAMU
(HampuMep, co ciioBaMu U (pazamu
aHIIMiicKoro si3bika). B mporpamme
Ha JIMCIle moOble maHHBIE (POPMYIUPYIOTCS B BUJIE CITUC-
Ka, T. €. B BUJE MHOXECTBA, COCTOSIIIETO U3 OJHOIO WJIU
OoJiee DJIEMEHTOB, OOBIYHO 3aKJIIOUEHHBIX B CKOOKMU.

Bo BTOpoit monoBuHe 60-X IT. Ha aBaHCLIEHE HCClle-
JIOBaHUI IO <«MCKYCCTBEHHOMY WHTEJ/UIEKTY» ITOSIBUJICS
Teppu Bunorpan, HayaBlMii paboTaTh Hal IIporpaMMon
nmon HazBaHueM SHRDLU (coBepiieHHO OeccMbICIEH-
Hoe OykBocoueTaHue). C MOMOIIBIO 3TOI MporpaMMbl OH
BBEJl B KOMITBIOTEP 3HAHUS O HEKOM MPUMUTUBHOM WT-
pyuiedHoM mupe. Kak cumTaloT cnenvaavcTbl, JTaHHas
MporpaMMa SIBUJacb B U3BECTHOM CMBICJIE TMTOBOPOTHBIM
MMYHKTOM B Pa3BUTUU MCCIEIOBAHUN TIO0 <«HMCKYCCTBEH-
HOMY MHTeJUIeKTy». leqo B Tom, yto BuHorpam oobemu-
HUJI (PYHKIIMU CHMHTaKCUCa, CEMAHTUKU U CIIOCOOHOCTH K
JIOTUYECKUM paccyxXaeHusM. biaromapst 5ToMy nporpam-
ma SHRDLU sBunachk npeniiecTBEHHULEH psiia COBpe-
MEHHBIX MTPOrpaMM, B KOTOPBIX MCITOJb3YETCS €CTECTBEH-
HbI1 s3bIK. HecMoTpst Ha cBou Brieuaisitolide 3¢h¢eKThI,
nporpamMma BuHorpaga okaszaiacb BO MHOTOM OecCHUJIb-
HOM 3a mpeaejlaMyu MPOCTEHBKOTO UTPYLIEYHOIO MHUpA.
bonee Toro, maxe B mpenenax 3Toro MUpKa OHa HE MOT-
JIa TIOHSTh BOMPOC, €CIM OH HE ObUI cpopMyIMpOBaH Ha
AHTJIMICKOM $I3bIKE CaMbIM CTpOXalIuM oOpa3oM, 0e3
KaKUX-JIMOO HaMEKOB Ha JBYCMBICJIEHHOCTD.

B nporpammax 1mogoGHOro TUIIa caMbIM CJIOKHBIM SIB-
JIIeTcsl cnoco® opraHM3aluu 3HAHUW U UX TpeacTaBiie-
HUS B YIOOHOM [JIsSI MAlllMHbI BUIE.
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B xonue 60-x rr. M. Pocc Kyui-
JIMaH TMONbITaJcd TPEeACTaBUTh Ta-
MSTh YEJIOBEKA B BUJE OIPOMHOI
MayTUHbI, KOTOPYI0 OH Ha3Bal ce-
MaHmu4eckoi cemvlo. DTa CETb CO-
CTOUT M3 Y3JI0OB, COOTBETCTBYIOLIMX
MOHATUAM W MMEIOIIMX UMEHa, U
cBsi3eil Mexay ysnamu. CBsI3U yKa-
3bIBAlOT Ha MPUPOIY 3aBUCUMOCTEMN
MEXJy y3lamMu. B KoMIibloTepe y3iibl
COOTBETCTBYIOT TpyIlIaM sueeK Ia-
MSITH, a CBSI3U  YKasaTesisiM, CoJep-
KallM KOIIbl aJpecoB IMaMsTHU, MOCPEICTBOM KOTOPBIX
MporpaMMa HaxOOUT HYXHbIC STYEHKU.

B cemanTMueckux ceTssx HanboJjiee BaXKHbI CBSI3M TUIIA
«ecTb HekoTopoe» (ISA), Tmo3BossIIONIEe TTOCTPOUTL B CETH
HWEPApXUI0 MOHITUI, B KOTOPBIX Y3JIbl HU3KUX YPOBHEM
HacJIeAylIOT CBOMCTBa y3J10B 60jiee BbICOKMX ypoBHel. Ha-
cJIeIOBaHUE CBOMCTB MOMOIracT 9KOHOMMUTb MecCTa B Ta-
MSITU KOMIIBIOTEPA M JTA€T BO3MOXHOCTb MPOBOIUTH J€-
JTYKTUBHbBIE PACCYXICHUSI.

[lepBoHavyanbHO Ka3ajoCch, YTO CEMaHTUYECKUE CETHU
BECbMa MEPCIEKTUBHBI 11 KUOEPHETUUECKUX pa3pado-
TOK, HO BPEMSI BHECIO CBOU 0€3’KaJIOCTHbIE KOPPEKTUBHI.
B yactHOCTH, TICHXOMOTMYECKME MCCIIEIOBAaHMST MTOKA3aJIH,
YTO CaMU IO cebe CeTUM HE SIBJISIIOTCS XOPOILIMMM TICH-
XOJIOTUYECKUMU MonaeasIMU. KnbepHeTuKH Xe CTOJIKHY-
JIUCh C MJIOMPUITHBIMU (DOPMAIBHBIMU TPYIHOCTSIMU,
BBITEKAIOIIMMMU K3 TOrO, YTO MO MEpPE PacCMOTPEHUS
OoJsiee CIOXHBIX JAaHHBIX paHee MPUMEHSBIIUECS CETU
OKa3bIBAIOTCS HEIOCTATOYHBIMU.

Kaxk 61 TaM HU ObUIO, KOHIIEMIUS CEMAHTUYECKUX CE-
Tl CTUMYJIMpPOBaja pa3padOTKU aHAJOTMYHBIX MMOAXOHIOB K
npencrapieHuo 3HaHui. Tak, B 1974 r. MapBun MuHckuii
BbICKa3aJl MPEIIOIOXKEHNUE, YTO YEJTOBEUECKU pa3yM WH-
TEPIPETUPYET COOTBETCTBYIOLIUE OOBEKTHI MOCPEACTBOM
0COOBIX CTPYKTYp IaMsITH, KOTOpble OH Ha3Ball gperimamil.
ODpeiiMm  3TO MakeT 3HAHUI, XpaHUMBIA B MO3TY UYeJIOBe-
Ka WM B MaMsITU KoMIbloTepa. [lomoOHO ceMaHTMYeCKUM
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ceTsiM, ¢peiiMbl MOTIyT 0Opa3oBbIBaTb HepapXUuyecKue
CTPYKTYpBI.

WccnenoBatenu B 00JaCTU «MCKYCCTBEHHOTO WHTEN-
JIEKTa» IIIMPOKO MCIOJB3YIOT Mjel0 ¢peliMOB B CBOUX
MOMBITKAX Hay4YHUTb KOMIBIOTEPHI NMOHUMATh €CTECTBEH-
HbIE SI3bIKM M 00ydaTbCsl Ha aHaJIOTHSIX.

Bonbiioil BKiam B MccienoBaHUsI 1O «MCKYyCCTBEHHO-
MY MHTEJUIEKTY» CleNaJl MPU3HAHHBIA Iuaep (aky/abTeTa
nHpopmatuku HMennckoro yHmsepcuteta B CIIIA Pon-
xkep Illenk. IlomyynB crerneHb AOKTOpa MO JMHIBUCTUKE
B TexacckoM yHMBepcuTeTe, OH Ha MPOTSDKEHUU psifia JIeT
MperoaaBajl JUHTBUCTUKY U TIPOBOIUI MCCASIOBaHUS IO
«MCKYCCTBEHHOMY MHTEJUIEKTY». B 3TOT mepuon um Oblia
BBIZIBUHYTA mMeopus KOHUenmyaibHoll 3aeuUcumocmu, ¢ TIo-
MOIIBIO KOTOPOW OH TIOMNbITAJICSI OOBSICHUTDH, KaK JIIOIU
BOCIIPUHUMAIOT ecTecTBeHHbIN s13bIK. [1o [llenky, yemoBek
HEe MPOCTO CPaBHMBAET CJIOBA U TOHSITHUSI, a TIEPEBOIUT UX
B 0a30Bble KOHIIEMTyaJbHbIE CTPYKTYpbl, TpUIAIOIINEC
CMBICJT YCIIBIIIIAHHOMY WJIM TTPOYUTAaHHOMY.

[IpuMeHUB CBOIO TeopHI0 K MPOrpaMMUPOBAHMUIO,
IIIeHK u300pen SI3bIK, MO3BOSIOLIMNA CBECTU OOBIYHBIN
SI3BIK K 2JIEMEHTapHBIM KOHIIENTaM, KOTOpble MOXHO
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ObLIO OBl TIpencTaBUTh B MalmHe. Co3naHHbIA UM SI3BIK
CBOIMJI THICSUM AHTJIMMCKUX TJArojoB, 00O3HaYyaloIIMX
e CTBUSI, K OMMHHAILATA CUHTETMYECKUM CJIOBaM, Ha-
3bIBAEMBIM CEMAHMUYECKUMU NPUMUMUBAMI.

HMutepecHo, yto nporpamMma IlleHka pa3dupaiia npea-
JIOXKEHUST HE B TPAIMLIMOHHOM JUISI TMHIBUCTUKE MaHeEpe,
pacwieHsIs UX Ha I[JIarojibl U CYIIECTBUTEIbHBIC, a COBEp-
IIEHHO WHaue, BBISIBJISISI 0a30Bble CEMaHTUYECKHUE dJie-
MEHTbI, KOTOpbIE€ MOMOIalOT MalllMHE pacilin@pOBbIBaTh
B3aMMOCBSI3M B TIPEITIOXKEHUSIX.

B corpynHuyectBe ¢ mpodeccopoM mncuxojiorun Po-
o6eptom AbGenbcoHoM IlleHK pa3paboTai cxemy HpeacTaB-
JIEHUSI 3HAHWH, Ha3bIBAEMYIO CKpunmami WU CueHapus-
mu. CKpUNIT ~ 3TO HEYTO BpoOJe MUHU-CLIEHapus, OMu-
CBIBAIOIIETO JICHCTBUSI, KOTOpPbIE YETOBEK COBEPIIACT B
TTOBCEIHEBHOM >XK13HU. B cKkpumTe mpemycmatpuBaeTcsl yueT
KOHTEKCTa, T. €. y4eT MHDOpMaIlMU O TOM, YTO YeJIOBEK
OOBIYHO OXHUIAET TPU JTAHHBIX OOCTOSITEBLCTBAX. IDTO
MO3BOJISIET MAIlIMHE 3aIOJHATh TPoOesibl B MH(pOpMalu,
VCXOMSI U3 KOHMeEKCma Cumyauliu.

B nmanpHeiiiem IlleHK M ero y4eHUKU BBIABUHYIU U
Hayaju pa3BUBaTh UACIO NAKema OpeaHu3auuu namsamu
MOIT (MOP  Memory Organization Packets). B otm-
Yye OT CKPMIITOB, KOTOpbIE TPEACTABISUIM COOOM pas-
nenbHble 07joku 3HaHuii, MOIIbBI cBgI3aHBI B Ooee ClIoX-
HbIE TeperyieTeHUsI, MO3BOJISIIOINE paclo3HABaTh aHAJIO-
TMA MEXAY COOBITUSIMU, OTHOCSIIMMUCS K Pa3TuYHbIM
KOHTEKCTaM.

Ha omnpeneneHHblit BKIam B pellieHue MpodjieM Hc-
KYCCTBEHHOI'O MHTEJUIEKTa MPETECHIYET TeOpUsl HEUETKUX
mHoxecTB JI. A. 3age. Tak, HampuMep, B paMKax 3TOTO
rnmoaxona ObUIM pa3pabOTaHbl HOBBIE SI3BIKU He4emKo2o
NpoSPamMMUpO8aHls, KOTOpble obecrieunyii OJ1aronpusiTHbIC
BO3MOXHOCTU UIsI 2(P(PEeKTUBHOTO TMpPEACTABICHUS U
OINEepUPOBAHUSI HEUCTKMMU HJaHHBIMU U HEYETKUMU
3HaHusMU. [IpoGsema B JaHHOM cllydyae COCTOMUT B TOM,
YTOOBI COOTBETCTBYIOIIIME HEUETKME 3HAHUSI ObUIM yIOB-
JIETBOPUTEIBbHO (POpMaM30BaHbl C TOYKM 3pPEHUST Ma-
muHbl. [Toka 3TOro He cmenaHo, HEUETKUE 3HAHMSI He
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MOTYT OBbITb MCHOJIb30BaHbl B KOMITBIOTEPHBIX MPOrpam-
max. CeromHsi creuMaivcTaM ellle He SICHO, MOXHO JIn
co3llaTh YHU(UIIMPOBAHHbIE METONIbl O00pPabOTKU HeueT-
KUX 3HAHU pa3IMyHOIro THUIIA.

Kak Buaum, OyaynmM mporpaMMHCTaM OTKpPbIBaeTCs
LLIMPOKOE T0JIe NIESITEIbHOCTU JUIST PelleHus TIpo0JieM, KOH-
TYpbl KOTOPBIX HaMEUEHBI 3[IeCh B CaMbIX OOIIMX YepTax.

3akaHYuBasl MOCJIETHUI pa3fes KHUTH, XO4y BbIpa-
3UThb HaJIeXIy, YTO OHa XOTSI Obl HEMHOIO ITOMOXET
MBITJIMBOMY MOJIOJIOMY YMY OCYIIECTBUTh MEPBBIA 1ITYpM
TBepablHb Hayku. epzaiite!

YITPAXKHEHUA

1. KpaTko oxapakTepusyiTe «yHUBEPCAJIbHYIO Mallll-
Hy» A. ThlopuHra.

2. Kto 3amoxun dyHmaMeHT Teopuu uHpopmauu?
Yem omiMyaeTcsi MaTeMaTUUyecKasi TEOPUS CBS3U OT TEO-
puM ceMaHTUYeCcKOl MHpopMauun?

3. Korma Hayaimch MccaenoBaHus B 00JJaCTU «MCKYC-
CTBEHHOTO MHTEJUIEKTa»? ONUIINTE 2Tarbl Pa3BUTUS DTUX
HUCCIIENOBaHUM.

4. Yto BBl MOXeETe cKa3aTb 00 «3KCIEPTHBIX cHCTeMax»?

5. YeM 3aHMMAIOTCSI NPEACTABUTENN UHMCEHEPUL 3HAHULL?

6. YUto Takoe ACCEMBJIEP?

7. Ommyaetcst M 0a3a JHaHHBIX OT 0a3bl 3HAHUI?

8. KakoB KHUOEpHETUUYECKMH CMBICA BbIPAXKECHUS
«TIpeACTaBJIEHUE 3HAHUI»?

9. IloHsiITUEe «CHMHTaKCHMC» B COBPEMEHHOI JIMHTBHC-
TkKe. Kak ero onuceiBaroT JUHTBUCTHI?

10. B yeM cyTb (p1I0ocopCcKX OCHOB «yHUBEPCAIbHOMU
rpam-MaTukm» H. Xomckoro?

11. Moryr M WHCIOJb30BaThCSI HEYETKME 3HAHUS B
KOMITBIO-TEPHBIX MporpamMmmax?

12. Mcnonb3yeTcsl AU JIOTUKa B KOMITBIOTEPHBIX IIPO-
rpaMmax?

13. JlokaxkuTe CIeOyIONIylo «TeopeMy». «Ecim g ymMeH
W HACTOMYMB, TO CMOTY OBJIAJETb HE TOJbKO MOIYJSIP-
HBIMM KHHMI'aMU IO MCKYCCTBY IPOTrpPaMMUPOBAHUS».
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14. Peiute ciemyiollyio 3agady-3agaHUE: COCIUHUTE
3HaHUS B o0yacTu cTpykTypHoii JuHrBUcTUKKU (H. XoMm-
ckuii, P. MoHTero) ¢ jiorudyeckuMU 3HaHUSIMU (OCO-
OCHHO MHTEpEeCHa JIOTMKa TPeAuKaTOB) U IOIbITATEChH
B3STh IIITYPMOM BBICOTHI MCKYCCTBa MPOrpaMMUPOBAHUSI.
YcnexoB BaM Ha 3ToM momnpuiiie!



PEKOMEHAYEMAS
AUTEPATYPA




JIUTEPATYPA
A CAMOCTOATEJIBHOI'O YTEHHA
N CAMOOBPA3OBAHUA

IIpenmaraeMelil TIepedeHb JIMTEPaTyphl OPUECHTUPOBAH Ha
YyTaTeNIsl, HAUMHAOIIETO 3HAKOMUTHCS ¢ JIOTUKOI. CoBpeMeH-
Hasg JIOTMKA  Ype3BbIYAiiHO pa3BeTBIICHHAs HayKa, CBSI3aH-
Hasg ¢ ¢urocodureii, MaTeMaTUKOIN, KNOSPHETUKOM, JIMHTBHUC-
TUKOW, TICUXOJIOTUEN W APYTUMU HAYYHBIMU IUCLUIUIMHAMU.
YuurhiBasg 3To, A mocrapajcs Tak MHogo0paTh JIMTeparypy,
YTOOBI OHA TMOMOIJIA YMTATEJIIO OBJIANETh a3aMM JIOTMYECKOM
HayK{, Y3HaTh €¢ WCTOPUIO, IMPOCIEANTh CBI3U C APYTUMU
HayKaMM M C pelllcHWeM TPaKTUYeCKUX 3a1ad.

Ecnn yuratens mobo3HaTeIeH, TPYIOJIOOMB M HACTON-
41B, TO TIOC/IeAOBaTeIbHAS ITPOPA0OTKa PEKOMEHAYSMBIX JIH-
TepaTypHBIX HMCTOYHUKOB ITOMOXET €My CaMOCTOSITEJIbHO
OBJIAIETh OCHOBAMHU M TEXHUKON COBPEMEHHOTO JIOTMUECKO-
ro a"ajmsa. JIuteparypa maeTcss B TOH ITOC/IeAOBATEIbHOCTH,
KOTOpasl TTO3BOJISIET TIePEXOINTh OT ITPOCTOTO K CIOXKHOMY.

MMOITIVIIAPHAA JIOTUKA

I'keropuuk A. TTonynsapHas jorwka: Ilep. ¢ momeck. — M.: Hayka,
1979. — 112 c.

OTy KHUATY HammcaJl U3BECTHBIN MONbCKUI ydeHbIil. OH OnecTsiie
cpaBWICSI C TPYAHOM 3amadyeil MOMYJISIPHOTO M3JIOXEHMSI OCHOBHBIX
Wneil 1 MeToIoB coBpeMeHHOM JIorMKU. C 3Toi KHUTU CTapIlieKJIacCHU-
KA MOTYT HauyMHATh 3HAKOMCTBO C TEXHWKOI JIOTMYECKOTO aHAIM3A.

Xasam K. Tak — jormano!: Tlep. ¢ Benr. — M.: TIporpecc, 1985. — 260 c.

ABTOp KHUTU — XeHILWHa, JOKTOp (rmocodckux Hayk (BeHrpus).
[Muier erko u m3siHo. Yuraercss ¢ MHTepecoM.

OT IKOJBbHUKA K CTYAEHTY

3erer B. DnemenrapHas yorvka: Iep. ¢ Hem. — M.: Boicimas mikorna,
1985. — 256 c.

Knura nammcana HemenkuM ydeHBIM. B I'epmanum oHa BhImep-
>Xajla BoceMb M3naHuii. B Heli Xopolllo M3moXeHbl OCHOBHBIE Pa3ielibl
COBPEMEHHOI (hOpMaJIbHOI JIOTUKM.
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Kamyxnmn JI. A. Yro Takoe mMareMaTndeckas jornka. — M.: Hayka,
1964. —152 c.

Xots B aAHHOTalIMM TOBOPUTCA O TOM, YTO JaHHas KHUTa SBJISACTCA
TIOITYJIAPHBIM U3JIOKCHHUEM MaTeMaTU4eCcKomn JIOTMKH, HO 3TO HE COBCEM
Tak. Knura JIEVICTBUTEJIbHO HamucaHa SICHO M TIOHSITHO. O)IHaKO oT
qyuTaTeyst Tpe6ye’rcg OIIpEACJICHHAsA II0AroTOBKAa B 00JIacT! JIOTUKUA 1
MaTeMaTuKu. BHpO‘{CM, OHa BITIOJIHE OOCTYyIIHa CMCKAJIMCTBIM U YCUIYU-
BbIM CTapLICKIIaCCHUKAaM M CTYJACHTaM II€PBBIX KYPCOB.

HNCTOPUA JIOTUKHN

He cnemure nepexomauts K yueoHunkam! Ilociie Toro kak BbI TIpo-
YUTAJIM PEKOMEHIOBAHHYIO BBIIIE JIUTepaTypy, HEMHOTO OTIOXHUTE U,
€CJIV pellUTeCh IBUTAThCS Jablle, TIO3HAKOMBTECh 0OJiee OCHOBATETLHO
¢ ucrtopueid Joruku. ITockoiabKy HMCTOpHUSI JIOTUKWA HEOTAeIMMa OT
ucropun bunocoduu, MOCTONbKY TMOJIE3HO TMOIMOJHUTD CBOM 3HAHUS
YTeHUEM JIUTepaTyphl 1o uctopuu dunocobhun. He npenebperaiite
dunocodueii!

Makosesscknii A. O. Vctopust noruku. — M.: Hayka, 1967. — 502 c.

ABTOp KHWIM — W3BECTHBIM COBETCKUI HCTOPUK duriocodun,
clieaBIINii OOJMbBIION BKJIaA B pa3BUTHE (hrtocodcKoli MBICU B Ha-
wreii ctpane. [lpeayaraemasi KHUTA HamvcaHa TIPEMMYIECTBEHHO C
pmrocodCcKX MO3ULMI, YeM C MO3ULMI COBPEeMEHHON (hopMaIbHOMI
JIOTMKH, HO TIOJAHO 3TO HACTOJIKO OOCTOSITEJTbHO U CUCTEeMAaTUYECKU,
YTO KOMITEHCUPYETCSI OTCYTCTBHE WHCTPYMEHTApHUs MaTeMaTU4eCKOM
Joruku. YTo Xe KacaeTcs TMOCJIeTHEro, TO MOIY TMOpPeKOMEHIOBaTh
kaury H. U. Cmaxckuna «®opMypoBaHre MaTeMaTUYECKON JIOTUKU»
(M.: Hayka, 1967), HO 4uTaTh ee ClieAyeT, BOOPYKUBIIUCH 3HAHUSIMU
13 00JIacTM MaTeMaTU4ecKOW JIOTUKMU.

CoxkosioB B. B. CpeanesexoBast dunocodusi. — M.: Beicias 1ikorna,
1979. — 448 c.

Knura nperncrasisieT coboii MmepBBIii Ha PYCCKOM SI3BIKE CHCTe-
MaTU4YeCKUi Kypc UCTOPUM cpeaHeBeKoBol dumocodun. Yuraercs ¢
MHTEPEeCOM U TMPOJIMBaeT CBET Ha pa3BUTHUE JIOTUYECKUX WJICH.

CokonoB B. B. Epporetickas dmtocobus XV—XVII BekoB. — M.:
Briciias mikoma, 1984. — 448 c.

B xHUTE paccMOTpeHBI Bce OCHOBHBIC HATIPABIICHUST eBPOTICHCKOMN
dunocopun ¢ Havana sroxu BospoxaeHus n go koHia XVII B. 3Ha-
HMe 3TOro Tiepriolia OCOOEHHO BaXkKHO TS TOHWMAHWS CTAHOBJICHHMS
Jornku HoBoro BpemeHwM.
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JIOTUKA N TEOPUA ITO3HAHUA

TTo3HaKOMUBIIIMCH C UCTOPHUEH JIOTUKU W dumocoduu, He Topo-
nuTech pacrpoliatbes ¢ dunocodueit. OOpatuTe MPUCTATBHOES BHU-
MaHMe Ha TaKylo GuiocodCcKylo TUCIUILTNHY, KaK Teopys TMO3HAHMS.
Teopust mo3HaHMSI TIOMOXKET JIy4llle MOHSTh TIIYOWHHBIN CMBICI JIOTH-
YecKOl TepMUHOJIOTMM UM CBA3b JIOTMYECKON TpoOeMaTUKU C TIpo-
onemarukoil dwiocodekoit. IlpaBma, pyccKosi3blUHasI JUTepaTypa He
OJIeneT OPUTMHATBHBIMU MCCIICAOBAHMSMU TI0 JJaHHOUW TIpo0JieMaTHKe.

Py3asun I'. 1. Metonbl HayyHoro ucciemoBaHus. — M.: Mockaa,
1974. — 240 c.

B xnure paccMaTpuBarOTCA CpeACTBA M METOAbI SMITMPUYCCKUX U
TECOPETUYCCKNX HCcIeIOBaHUA. Ee s3m1K TIPOCT M TIOHATCH.

Xuan T. . CoBpemeHHble Teopur mosHaHus: Ilep. ¢ anri. — M.:
TIporpecc, 1965. — 533c.

Knura mipeacrapisier coboit MepeBoi ¢ aHIIIMHCKOrO 0030pHOTO
HCCIIeIOBAHUS, TTOCBSILEHHOTO OMMCAHUIO COBPEMEHHBIX TEOPHUI TO-
3HAHMS M VX CBS3U C JIOTMKO-METONONIONMYeCKMMI M3bIcKaHusiMu. Hacto-
SITEJTIbHO PEKOMEHIYI0 O3HAKOMMUTBCS C 9TON KHHIOM.

K JIOTUKE YEPE3 MATEMATUKY

CoBpeMeHHasl JIOTMKa — 3TO JIOTMKa, UMeEIolasi MaTeMaTUIecKUit
xapakTep. OBIageTh MaTeMaTUYECKON JIOTUKON MOXKHO TIpU YCJIOBUU
3HaHMS BBoouny MateMaTndeckux umeii B XVIII—XX BB. [lostomy
s COBETYIO BOOPYXXUThCSI KHUTAMU TI0 UCTOPUU MaTeMaTUKU, a TaKxke
TOITYJIIPHOI JIUTEPaTypoil TI0 COBPEMEHHON MaTeMaTHKe.

benn B. T. Teopupsl Matematuku. — M.: Tlpocseienue, 1979. — 256 c.
B xHure ymayHo maHbI TBOpYeCKHWe MOPTPETHI MPeIIIeCTBEHHUKOB
coBpemeHHoi MateMatvku (I. B. Jletionun, K. @. Taycc, H. U. JloGayes-

CKUiA U 1p.).

Bypoakn H. Oyepku mo wmctopuu Matematvku: Ilep. ¢ ¢p. — M.:
Huocrpannas nurepatypa, 1963. — 292 c.

Knura HamucaHa Tpynmoil M3BECTHBIX (DPaHIy3CKUX YYEHBIX,
BBIOpaBILIUX cebe TiceBnoHuM H. bypoaxu. Cuurtaercs enBa Ju He
KJIACCUYECKUM TPYJIOM IO UCTOPUU COBPEMEHHONM MaTEMATUKU.

JIusanoBa A. Tpu cynpObl mocTikeHUs Mupa. — M.: 3HaHue, 1969. —
352 c.
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B xuBoii Manepe nzmararorcst ororpacdum K. @. Taycca, H. . Jlo6a-
yeBckoro, f. bosiu u Apyrux yyeHbIX, BHECILUX OOJbILION BKJIad B pa3-
BUTHE MaTEeMaTUKN U TEOPETUIECKON (DUBUKMU.

Knaiin M. Maremaruka. Yrpara onpeaeiaeHHocTy: Ilep.c anm. — M.:
Mup, 1984. — 448 c.

KHura wu3BecTHOro aMepMKaHCKOTo MaTeMaThKa B SpKOW U
YBIIEKaTeIbHOM (PopMe prCyeT MaHOpaMHYI0 KapTHUHY pa3BUTHS MaTe-
MaTUKWA OT aHTMYHOCTH JI0 Haimx JHeid. OcoOeHHO 1IeHHBI paszienbl,
TOCBSIIIEHHBIE COBPEMEHHOM MaTeMaThKe M MaTeMaTU4ecKOi JIOTHKe.
Xopottio poronHsier kHury K. Pug o JI. Twns6epre.

Komapos B. H. Ilo ciengam 6eckoHeuHoctu. — M.: 3HaHue, 1974. —
192c.

B kHuTe B IOCTYIHOM, MOITYJIAPHOM (hopMe paccMaTpUBaeTCsl NCTO-
pus GOPMHUPOBAHUST TIOHATHSI «OECKOHETHOCTE», 6e3 KOTOPOro HEeBO3-
MOXHO Pa300paThcsi B COBPEMEHHBIX JIOTMKO-MaTeMaTUIECKMX CIiopax.

Kypanr P., Pooomnc I'. Yto Takoe MaTemMaTnka? DieMeHTapHbI 04epK
uneit u meronos: Ilep. ¢ anm. — M.: IIpocBeuienue, 1967. — 558 c.

TananmmBo HammcaHHag KauTa, m3maBaBliasgca B CCCP eme B
1947 1. ITonb3yeTcs OONBIIMM yCIIEXOM Y JIIOOMTeNIeid MaTeMaTUKHM ca-
MBIX Pa3IMYHBIX BO3PACTOB M YPOBHEl MOATOTOBKHU.

Ilerep P. Urpa ¢ GeckoneuHoctwio: Ilep. ¢ Hem. — M.: Monomnas
rBapmust, 1967. — 368c.

B xHure ommcaHbl OCHOBHBIE nacnun M METoAbl MaTEMaTUKMU U
MaTeMaTtndecKoii joruku. Harmcana TIOITYJIAPHO U TaJIaHTJIMBO. Yu-
TaeTcsl ¢ OOJbIINM HNHTEPECOM. COBCTYTO HE TIpOXOIUTb MHNMO 3TOM
KHUTH.

Ilonos IO. II., Ilyxnmaues IO0. B. Marematuka B obOpazax. — M.:
3Hanue, 1989. — 208 c.

l'[onym[pHo N3jararoTCcsad OCHOBHBLIC ITOHATHUA TCOPUU MHOXKECTB,
YUCJIOBBIX PAIOB U APYIMX pas3acioB MaTeéMaTUKH, 3HAHUC KOTOPBIX
COBCPILICHHO HEoOXOOMO ISl TOHUMAHUSI CyTn COBpGMCHHOfI Ma-
TeMaTU4YeCKOI JIOTMKM.

Pun K. Twis6epr: Tlep. ¢ anmi. — M.: Hayka, 1977. — 368 c.

Ora 4pe3BbIYAiHO MHTepecHasd KHUTA TOCBSIIEHA BbIAAIOIIEMY-
csl HeMellkoMy MaTeMaTuky Jlasumy ['muibbepTy, KOTOPHIH 10 TIpaBy
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OTHOCUTCA K KilacchKaMm HaykKd. Ero paGoThl oKasaju OrpoMHOE BJTU-
sTHUe Ha COBPEMEHHYIO0 MaTeMaTWKy W Joruky. HacrostenbHo peko-
MEHJIYIO TIPOYUTATE.

IIreitnrays I'. 3amaun u pasmbiinieHus: Ilep. ¢ monsek. — M.: Mup,
1974. — 400 c.

SlcHO M IOCTYIHO MOKa3aHa CBSI3b MaTeMaTUKU ¢ Jiorukoil. Knura
omnpele/ieHHO TTojie3Ha IS HaYMHAIOLIMX TTOCTUTaTh CMBIC] COBpe-
MEHHOM JIOTMKMU.

JIOTMKA 1JIA TTOATOTOBJIEHHBIX

IMpemmaraemast nTuTepaTypa TpeOyeT oIMpelesieHHOM JIOTMYeCcKOi
TMOATOTOBKY, a TaKXKe 3HAHWI psina GuiocodCKuX U JMHTBUCTUYEC-
KUX muaei. [T TeX, KTOo CIpaBUTCSA ¢ STUMHM KHUTaAMU, OTKPBIBAETCS
IBepb B xpaM Haykwu.

Kmmnm C. K. Matematmyeckast jorvka: Ilep. ¢ anmr. — M.: Mup,
1973. — 480 c.

Knura HanvicaHa OTHUM M3 KPYMHEWIINX CIIEVATNCTOB B OOJAacTH
MaTeMaTUYecKOM JIOTMKU W TIPEACTaBIseT cOOOil YHUBEPCUTETCKUIA
BapyaHT JIOTMKU. Ee HeoOXoauMo MMeTb Bcerna Moja PyKoid, HO He
00513aTe]TbHO YUTATh CTPaHMIYy 3a cTpaHuleil. Co BpeMeHeM OHa JIoJI-
KHA CTaTb HACTOJNBHOW KHUTOM TeX, KTO TOCBITHI ceOs JIOTHKE.

Kopmen T., Jleiizepcon Y., PuBect P. Airoputmbl: moctpoeHne U
aHamua: Tlep. ¢ anrn. — M.: MIOHMO, 2000. — 960 c.

Knura mpenctaBisier coboil XOpollMii y4eOHWK TSI BY30B IO
Kypcy TIOCTPOeHUs U aHaJn3a 3(PEHEKTUBHBIX aJrOPUTMOB.

Kogman A. BeenmeHue B Teopuio HedeTKMX MHoecTB: [lep. ¢ ¢p. —
M.: Paguio u cBa3b, 1982. — 432 c.

Knura, HarcaHHast M3BECTHBIM (PPaHITy3CKUM YIeHBIM, TPEACTaB-
JIsleT cobol TiepBoe M HamboJjiee TTOJTHOE M3JIOKEHNE TEOPUN HEUeTKUX
MHOXecTB. TpeTbsl IJIaBa 3TOM KHUTM TIOCBSIIIEHA TaK Ha3bIBaeMOI
HeYeTKoI Jiornke. HecMoTpst Ha cTpOrocTh M3IOXEHUS, KHUATA TOCTYIT-
Ha YUTaTeTio, 3HAKOMOMY C a3aMU TeOPUU MHOXKECTB M COBPEMEHHOM
JIOTUKH.

Mapkos A. A., Haropubrit H. M. Teopus anropudmon. — M.: Hayka,
1984. — 432 c.
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OnuH 13 aBTOpoB 3ToM KHUTU (A. A. MapkoB) — y4eHBII ¢ MHUPO-
BbIM MMEHeM, CAeNaBIIMii OONbIION BKJIad B pa3BUTHE COBPEMEHHOIM
MaTeMaTUKKW W JIorTMKu. [lepBasl IlaBa KHUTH TIOCBSIIEHA W3JIOXe-
HUIO OCHOBHBIX TIPUHIIUIIOB U METOIOB TaK Ha3bIBa€MON KOHCTPYK-
TUBUCTCKOIN (MHTYMIIMOHUCTCKOM) JIOTMKKM. YuTaeTcsl JIeTKo M He
TpeOyeT 0coboii MaTeMaTH4YeCKOW TMOATOTOBKU. Ee ToNe3HO HoImon-
HUTb yTeHUeM KHUru B. @. Acmyca «[Ipobmema vHTYUIIMU B (DUIIO-
codbum u Matematuke» (M.: Muicib, 1965).

Myayn H. Anamus u embicn: [lep. ¢ ¢p. — M.: TIporpece, 1979. — 348 c.

Kuura HammmcaHa wmsBecTHbIM (dpaHIy3cKuM dutocooM U TTOCBS-
IIIeHa BOIpOcaM CEMaHTWKW, aHATU3UPYEMBIM CPEICTBAMM JIOTUKU 1
Teopuu no3HaHusA. M3SIIHBIM CTWIb M3JIOXEHUsT He Ha30Belllb, HO
KHUTa OyeT MOJIe3HOM UIST TeX, KTO 3aMHTEePeCcyeTCsl CeMaHTUIECKON
NpoOIeMaTUKOM.

Hoeuko II. C. DnemeHThl MaTeMaTndeckoil jornku. — M.: Hayka,
1973. — 400 c.

Knura BecbMa cioxxHas. HammcaHa M3BeCTHBIM OT€UeCTBEHHBIM yue-
HbIM, BHECIINM OOJIBIIION BKJIaJ B pa3BUTUC MaTeMaTU4eCKON JIOTU-
KM B Halllei CTpaH€. 3HaKOMCTBO C Hell 0YeHb 2KEJIAaTCJIbHO, HO LITYyp-
MOM €€ COICpPXKaHUEM HE OBJIAICTD. Bravane MoxxHO OIrpaHNYUTLCA
BBCICHNEM K KHUIC.

Cnynenkuit E., BopkoBckuii JI. DieMeHTB MaTeMaTUIECKOI JIOTHKU
M Teopur MHOXeCTB: Tep. ¢ moibeK. — M.: [lporpecc, 1965. — 368 c.

Knury Henmb3sg Ha3BaTh ygayHOI B IDIaHE M3JI0XKEHWST OCHOBHBIX HICH
MaTeMaTtudecKoil jorukn. Ha mepBBIX mopax ee MOXHO TOJIBKO ITPO-
CMOTpPETh U AOTOJHUTh YTeHueM KHuru JI. A. Kaayxchuna «DneMeH-
THI TEOPUM MHOXKECTB M MaTEeMATHYECKOM JIOTUKMA B IITKOJIBHOM KYp-
ce matematuku» (M.: TIpocBeiienue, 1978).

Toumn JI. TTpodnembr cemantuku: [lep. ¢ yemr. — M.: Iporpece, 1975. —
485 c.

Knura nipencrapisier coboli JIOTMYECKHil aHaIM3 CeMaHTUYeCKO TTpod-
Jnematuku. [ToaTroMy Gosbllioe MecTo B Heil 3aHMMAalOT BOMPOCHI JIOTH-
JecKol ceMaHTUKHU. M3noxkeHue TsokelmoBecHO. PeKOMeHIyto JOTTOTHUTD
yTeHueM cienytoimx Kaur: [lasuiénuc P. U. TlpoGnema cmbicia. — M.:
Mup, 1983. — 288 c.; Cemuomuxa: Tlep. ¢ pa3H. s13. — M.: Pamyra, 1983. —
636 c.; HoBoe B 3apyOekHOI JTMHTBUCTHKE. — Boimn. X: JIMHrBUCTHYEC-
kast cemantuka: Iep. ¢ anrmn. — M.: Ilporpecc, 1981. — 568 c.; Hosoe 6
3apybexcroti aunesucmuxe. — Boir. XI11: Jlorvka u svHrBucTrka: Ilep. ¢
pasH. 3. — M.: Panyra, 1982. — 432 c.; Quiocogus, aoeuxa, sazvik: Tlep. ¢
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pasH. 13. — M.: TIporpecc, 1987. — 333 c.; Cmenanog 0. C. OcHOBBI
ob1iero sizpiko3HaHusA. — M.: [lpocetuenue, 1975. — 272 c.; bengenucm
D. O6was mmHreuctuka: Iep. ¢ ¢p. — M.: [lporpecc, 1974. — 448 c.;
Amuposa T. A., Onvxosuxoe b. A., Poxcdecmeenckuii F0. B. Ouyepku 1o
ncTopuu JUHrBMCcTUKU. — M.: Hayka, 1975. — 560 c.

®eiic P. MonaneHas jorvka: Tlep. ¢ anmi. — M.: Hayka, 1974. — 520 c.

Knura, HanrcaHHass BCeMUPHO M3BECTHBIM aBTOPOM, TPEICTaBIISI-
eT coboit 0630p (hopMaTBHBIX CUCTEM MOIAJbHON Joruku. Mamoxe-
HUe MaTepuasa, TIpU Bcell CTPOrocTH, He TpeOyeT OT YMTATessT CIIUII-
KOM TJTyOOKMX 3HAHMII B 0OJacTH JIOTWKHU.

Yepu A. BsemeHue B MateMaTnuecKylo Joruky: Ilep. ¢ anmi. — M.:
WNuoctpannas aurepatypa, 1960. — 486 c.

OTa HOBOJBHO CJIOXHAas KHHUTA HalucaHa B KadyecTBe yqe61—11/11<a
JUTAA CTYJICHTOB. Ee aBTOp — OAMH M3 CaMbIX U3BECTHBIX COBPEMCHHBIX
CIICIAJINCTOB B o0IacT MaTeMaTHYecKOl JIOTMKI. BHadajrle MoXHO
OIpaHUYUTHCA BBCACHUEM K KHUIC.

JIOTKA, TEXHUKA, KUBEPHETHUKA

Jxopmk ®. OcHoBbl KubepHeTwKU: [lep. ¢ anmn. — M.: Pagno un
cB3b, 1984. — 272 c.

B xHuUTE maH HOCTATOYHO TIONHBINM 0030p Wael, MPUHIUIIOB W
METOJIOB COBPEMEHHOI KNOepHeTUKH. PaccMmarprBaeTcs CBA3b KUbep-
HeTHKU ¢ Jiornkoil. HarmcaHa sicHO, TIpocTo, MOHATHO. MoXeT city-
SKUTh XOPOIIKMM CIPaBOYHBIM MOCOOUEM.

Kypasnes A. I1., TTapmok H. A. fI3pik 1 kommbiotep. — M.: TIpocse-
menue, 1989. —160 c.

Kanra, paccumraHHas Ha CTapIeKIaCCHWKOB, B TIOITYJISIPHOM
dopMe pacckasbiBaeT O cO3e JUHTBUCTUKU ¢ KUOepHETUKOU. bonee
MOJATOTOBJIEHHOMY YUTATETIO COBETYIO O3HAKOMMUTKLCSI CO CIICAYIOIIM-
mu kHutamu: Hoeoe 6 3apybexcroii auneeucmuke. — Boim. XII: TTpu-
KinagHast tuHTBUCcTHKA: [lep. ¢ anrn. — M.: Pagyra, 1983. — 462 c.;
Hoeoe ¢ 3apyoesxcnoui auneeucmuxe. — Boinl. XXIV: KommbiotepHas
suHrBUcTUKA: [lep. ¢ anrmn. — M.: Tlporpecc, 1989. — 432 c.

3nakombTech — KommbioTep: [lep. ¢ aHmt. — M.: Mup, 1989. — 240 c.
IlepBast KHWTa HayJIHO-TIONMYJISIPHON cepr «3HAKOMCTBO C

KOMITBIOTEPOM», BBITTYCKAeMO aMepHKaHCKUM M3IaTeIbcTBOM «Taiim-
Jlaiip». ABTOpPBI XKMBO M YBJIEKATEIbHO PacCKa3bIBaIOT 00 MCTOPUU
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Pa3BUTHS BBIYUCIUTETEHOM TeXHUKH, O CHCTEMax B3alMOICCTBUS de-
JoBeka ¢ OBM. KHura 4ypesBblYaiiHO IToJie3HA ISl IIKOJBHUKOB U
CTYACHTOB TYMaHUTAPHBIX (haKyJIBTETOB, JKeJIAIOIIMX TOIYIUTh HEOOXO-
JIUMBIA MMHMMYM 3HaHMIA O COBPEMEHHOM KOMIIBIOTEPHOI TEXHUKE.

Kan6eprcon JIxk. T. MaremaTrika M JIOTMKa IIU(MPOBBIX YCTPOWCTB:
ITep. ¢ anmt. — M.: TIpocseienue, 1965. — 268 c.

Kaura narmcana KPYIMHBIM CIIEIMAJINCTOM II0O TECOPpHUM aBTOMa-
TOB. XOpO]_HO TOKa3aHa CBSI3b JIOTUKM C TEXHUKOM.

Kappano ®., M., IIpmyapa K. JIK. AGCTpaKIds TaHHBIX W pelle-
Hue 3amad Ha C++. Crennsl n 3epkana: Ilep. ¢ anmi. — M.: Usn. nom
«Bunmbsam», 2003. — 848 c.

Knura mpencraBister coboif KiaccM4ecKMid YIeOHUK IUIST BBIC-
1l IIKOJBI, CoAepKalllMii ITTyOOKOe M JOCTATOYHO SICHOE H3JI0XKe-
HIe BOIIPOCOB, CBSA3aHHBIX C aOCTpaKIMell U CTPYKTypaMM JaHHBIX, a
TakKe MX peaim3anyeid Ha s3bike C++.

Képman B., HoBemoep A., Ctoyn JIK. OCHOBBI KOMITBIOTEpHOI Tpa-
motHocTu: [lep. ¢ anrn. — M.: Mup, 1989. — 256 c.

IMomynsapHoe Tocobue Mo ocHOBaM HMH(MOPMATUKUA U BBIYWCIH-
TeJIBHOM TEXHUKU IS CPpeTHUX YIeOHBIX 3aBemeHuid. Mamaratorcst oc-
HOBHBIE TIPUHLMITBI TIOCTPOEHUsI, MPOTPAMMHUPOBAHUS W TPUMEHe-
HUSI KOMITBIOTEPOB TIPH PEIIeHUN Pa3INYHBIX MPaKTUIeCKUX 3aaad.

Komayann C. Jlormyeckuii cuHTe3 pesieiiHbIX ycTpoiicTB: Tlep. ¢ aHmt. —
M.: UHoctpanHas auteparypa, 1962. — 737 c.

Knura HanmcaHa npodeccopom MaccadyceTcKoro TeXHOJornyec-
koro uHctutyta (CIIA) u mpeacraBisier coboil XOpOIIWiA, XOTS U
HECKOJIbKO YCTapeBIIMiT oOpasel] UCTIONb30BaHUST MaTeMaTUIECKOM JIO-
TUKA B TEXHUKE M TEXHUYECKHUX HayKax.

Kommmiorep obperaer pasym: Ilep. ¢ anmn. — M.: Mup, 1990. — 240 c.

TpeTbst KHUTA ceprr «3HAKOMCTBO ¢ KOMITBIOTEPOM». DTO TIOMY-
JIAPHBINA paccKa3 o MpobeMax «MCKYCCTBEHHOTO MHTEJUTeKTa», 00 Mc-
MOJIb30BAHUM KOMITBIOTEPOB B Pa3IMUYHBIX OONACTSAX YeJIoBeUeCKOn
JeATETbHOCT.

Jlesun P., Ipanr JI., Dnencon B. INpaktuyeckoe BBeAeHUE B TEXHOJO-
TUIO MCKYCCTBEHHOT'O MHTEJUIEKTa M SKCIIEPTHBIX CHUCTEM C WJLTIOCTpa-
musiMu Ha bericuke: Tlep. ¢ anm. — M.: @uHaHCH M CTAaTUCTHKA,
1990. — 240 c.
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OTa KHUTA Nnpe€aHasHa4YCHa I HaYMHaoUIMX, HO I TaKMX Ha-
YMHaIOIMUX, KOTOPbIC 3HAKOMBI C OCHOBHBIMU ITOHATUSAMU COBPEMCH-
HOW JIOTUKMU. I[J'[H €€ YTCHU U IIOHMMaHUA CIICHHUAJIbBHBIX MaTeéMaTHu-
YeCcKMX 3HaHUU He Tp€6yeTCH. [TermmBEIM CTaplI€KJIaCCHMUKaM OHa
II0 CHJIaM.

Jlormka m kommbioTep. — M.: Hayka, 1990. — 240 c.

BriepBbie B coBeTCKOI JIuTepartype, TpeaHa3HaYeHHOM IS IIUpO-
KOTo Kpyra yxXe HEMHOTO 3HaKOMBIX C MaTeMaTHYeCKOW JIOTUKOW
quTaTesiel, TOKa3bIBaeTCsl BayKHAsl POJIb JIOTMUKKM B TTONTOTOBKE IPO-
TpaMM TSI COBPEMEHHBIX KOMITbIOTepoB. KHHTa MOBONBHO CIIOXKHAS.
Ee aBTOpBI OBUTM He CIIMIIKOM 03a00YeHBI pellleHreM ydeOHO-Tieaa-
TOTMYECKUX WM HAYYHO-TIOMYJISIPHBIX 3aa4, XOTS YaCTUYHO W TMBITa-
JINCh 3TO chejiaTh. TeM He MeHee KHHWra MOXeT MPUTOIUTBCS COBpE-
MEHHOMY YHTATeJTI0 U3 YWCIa CTYIEHTOB M acIMPaHTOB.

Peiiyopa-Cvut B. JIx. Teopus dopMalbHBIX S3bIKOB: [lep. ¢ aHmI. —
M.: Pagiio m cBs3b, 1988. — 129 c.

Kuura cioxHasi, npeactaBiseT coboit BBOIHBIN KypC B TEOPUIO
dopmanibHBIX SI3bIKOB. [IpemHazHaueHa Tipexkae Bcero s pa3paboT-
YUKOB IporpaMMHoro obtecrieueHus: 9BM.

Teii A., I'puoomon II., JIym K. u np. Jlormyeckwii Tomxom K
HMCKYCCTBCHHOMY HMHTEIUIEKTY: OT KJIACCHMYECKOM JIOTMKH K JIOTUYeC-
KoMy mporpammupoBaHuio: [lep. ¢ dp. — M.: Mup, 1990. — 432 c.

Ora uHTepecHas U Tojie3Has KHUra HarucaHa CIielMaIicTaMu U3
Benbrun u IIBeitiiapun. B Heil TOBOJBHO SICHO U TIPOCTO M3JIaraloTcs
MpoGJieMbl M METOABl MCCIIeMOBaHU B OOJIACTH <«HMCKYCCTBEHHOTO
WHTeJUTeKTa». M3nmoxkeHne MaTtepraia BeAeTcsl ¢ TMO3WLUN COBpeMeH-
HOM CUMBOJMYECKOW JIOTMKA. KHUTa JOCTYIMHA CTaplieKIacCHUKaM.
HactosTembHO peKoMeHIyro Movallle 3anIsiabiBaTh B 9Ty KHUTY.

Xanr D. HMckyccrBennbiit nnresuiekT: [lep. ¢ anmi. — M.: Mup, 1978. —
560 c.

KHura HarmmcaHa amMeprKaHCKUM TIpodheccopoM U TIPeACTaBIISIET
co00i1 TOCTATOYHO TIOJIHBII 0030p MPOOJIEeMATUKU IO «HMCKYCCTBEH-
HOMY MHTeJIIeKTy». JIoCTyITHa cTaplieKIacCHUKaM.

A3k KoMmbioTepa: [lep. ¢ anmt. — M.: Mup, 1989.— 240 c.
Bropast xaura cepyi «3HaKOMCTBO ¢ KOMITbIOTepoM». TTocBsileHa

BaKHEIIel MpobsiieMe BBIYMCIUTEIBHON TEXHUKU — TPOrpaMMHOMY
obecrnieueHNIO0, Oe3 KOTOPOro HeMBICIMMa paboTa KOMITbIoTepoB. B
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YBIIEKATeJIbHON W JOCTYITHOW ISl HETIOATOTOBJIEHHOTO YUTaTeNsT pop-
M€ paccKasbiBaeTcsl O MeTolax, 3adayaX U MHOTOUYMCIIEHHBIX SI3bIKaX
MPOrpaMMUPOBAHUSI.
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