Caxno B.A.
9BOJIIOLUA MATEMATHUYECKHUX KOHCTAHT

AHHOTALUSA.

DBONIOIMOHUPYET a0CONIOTHO BCE, YTO 'BhImIE" CyOCTaHIIMOHAIBLHOCTH. MpeanmpbHoe Takxke
SBOJIIOIIMOHUPYET, Kak M MaTepuaibHOoe. MareMaTndeckue KOHCTAaHTHI HU YeM HE JIy4llle 3JEeKTPOHa,
COCHBI wiy xupacda. Bce oHU TPOAYKT DBOIIOIUH.

JuajieKTHKA WU IBAJIEKTHKA?

1. 3ansBucy npoOiemMaMu ajanTallMM U TBITASCh MOHATH, MOYEMY 4YesioBek mepen Bpemenem
OecroMoIIIeH, aBTOp MpUIIeT K TpUHUTapHOU oHTOnoruu B.B. /lembstHOBa. O TpUHUTApHOM MPHHLIMIIE B
TEOJIOTHH, HaBEPHOE, 3HAIOT YK€ M IMKOJbHHUKK - "Bo mms Otna, CeiHa u Cestoro Jlyxa". Ho Hamo
CKa3aTh, YTO 32 STUM MPUHIIUIIOM CTOHUT OoJiee CIEp>KaHHBIM, HO OT TOro emle 0oJiee MOTYIECTBEHHBIH
OpUHIMIT npeeMcTBeHHOCcTH. B.B. HamumoB, 4Tto OB Kak-TO "CKJICHTH  SBHBIE HECTHIKOBKU
HBOJIIOIMOHHBIX TEOPHUH MPEANOI0KUI HATUYME CEMAaHTUYECKOTO BAKyyMa, KOTOPBIM pacrakoBBIBAETCS
yepe3 BEpPOSITHOCTHBIM MexaHu3M cuiuioru3ma beiieca. Mbl k€ MCXOAMM M3 TOrO, 4YTO CYIIECTBYET
YHHUBEPCATbHBIA OHTOJOTHYECKHI KOHCTPYKTOp, Onarogaps KOTOpPOMY TPOHCXOAUT SBOJIOIHS
BCEJIICHHON. Pe3ynpTaroM Takoill HBOJIOLMUU  SIBISETCS Tekct B cmbicie B.B. Hamumosa.
Tomonocuyeckuii psa0 TEHTarpaMM Kateropuit orpaxaet ¢akt popmupoBanue nanaoro Tekcra. [Tpuaem
OT JAMANIeKTUKH aBTOPY MPHIJIOCH OTKa3aThCs, MOCKOJIbKY MexaHu3M ¢opmupoBanus Hosoro B Heit
MPEJICTAaBICH HEYJa4HO. DTOMY NPEIIIeCTBOBAIO JAeTaibHoe u3yueHue dumocodcekoro Hacmeaus A.D.
JloceBa. Hamnydimum TEpMHUHOM, IPEEMCTBEHHBIM JHANEKTHKE, OyaeT sBajgekTrka B.B. Jlembsnosa [1].
OaHuM U3 LEHTPaIbHBIX MOMEHTOB KOTOpOH, sBisieTcsl mospieHre HoBoro - kak OpTOroHaibHOU
COCTaBJISIIONIEH, MpenocTaBisitomeld Mupy HoByto creneHb CBoOozawsl. BoT cimoBo “"opToroHamabHOM"
(He3aBUCHMOI1) 3]1€Ch, TOYKATYH, KIFOUYEBOE.

2. A.®. JloceB Bceria UCIOIB30BAJ MI0C KaK IIEHTPATbHYIO KOHCTPYKIIUIO, KOTOpas y Hero Oblia
muddepeHpyema, Ho yHuBepcanbHa. Kaxnomy ¢unocody 3HaKOMO 3TO BBIpaKEHHE - "€IUHHYHOCTH
MOJIBUKHOTO TOKOSI CAaMOTOKIECTBEHHOIO OTJINYUA". A /1ajee, paccMaTpuBasi Bce Kak Obl B CBETE 3TUX
OTpaXEHUU BUJI0CA, BBIAENSSA TE€ WIM UHBIE CTOPOHBI 3i1f0ca, JIoceB pa3BuBan cBoM uaeu. Mpl HCXOaUM
HECKOJIbKO U3 MHBIX KOHIenuuii. CocTaBistonyto 3Toil koHenuuu - Jloroc, gaet A.A. Tamman B cBoei
cratbe "Kareropum siioca u soroca B muanektuke JloceBa" [2]. OH cuutaer, uro JloceB ciumikom
IPOTHBONOCTABISLT "(opManbHbIM TOHATHIM” (JTorocy) “KapThHHBIE" 3WI0Chl. B KOHIIE cTaThbu OH
JenaeT BBIBOA. 'TakuMm 00pazoMm, ()eHOMEHOJOTHS OTHOCUTENbHA, a JualiekThka - abcomotHa. Ho
JTUAJIeKTHKa Y pycckoro ¢uiocoda ecTh JIOTUKA, U, CIEI0BaTENbHO, CYHIECTBYET OHAa B JIorocax. JTo
3HAYUT, YTO a0COTIOTHOE 3HAHUE, T.€. TUAICKTHKA, BO3MOXKHA TOJILKO Yepe3 JIOTOCHI, Uepe3 noHAmuUsl, HO
HUKaK HE 4epe3 diaockl. [loaToMy, IMEHHO TIOHATHS, HO HE DUA0C, SBISIETCS a0COIIOTHON MBICIMMON
dopmoii. I uMeHHO 3Ha0C - MOMEHT JIoroca, HO He HaoOopoT”. Mbl He OyneM yTOMIISATh YUTATENs
JTAIbHEUITUMHU PAacCyXKJIEHUSMH, a MMPOCTO MPEJCTAaBUM Halle MOHUMaHHWE HEKOW YacTH MBICIUTENbHOM
JeATEeTbHOCTH B BUJIE IEHTAarpaMMbl Kateropuii, kak Ha Puc. 1.
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Puc. 1 YkpynHeHHOE NpeACTaBICHUE MBICIEACATEIHLHOCTH.



3. Kak Mbl BUauM W3 meHTarpamMmbl - "BHadane Obuio CioBO". DTO MPOTHBOPEYUT B3IIISAIOM
HEKOTOPBIX, KOTOPBhIE CUMUTAIOT, YTO BHa4ase ObLI0 uncio. Ha mepBom cratyce Bcernma 6osee "6orartoe”
no cojepkaHuio noHstue. MM, HecomHeHHO, sBisercs Jloroc. Bor mist Toro uro6er CnoBa ObutH
OCMBICJIEHBI, HY’KHO YUCJIO. XO0Ts Obl HIOTOMY, YTO MPEAJIOKEHNUE CTPOUTCS B CMBICIOBOM OTHOILIEHUU TTO
IeHTarpaMMe Kareropuii M <mpuiaratenbHOe, CyIIeCTBHTENBHOE, [Iaroll, Hapedne, aeenpudacrue> [3].
Takke TOMOJIOTHYECKH CTPOUTCS U CIOBO <mpedukc, KopeHb, cybduke, okoHuanue, nocrcyppurc> u
3Byku 1o misatH 30Ham (MaxkeeB A.K., [4]). Ectb u emie Oosiee riyOOKue MPUYHMHBI, KOTOPBIC MBI OyaemM
OCBEIATh B CIEAYIOLIEH CTaThe, MOCBAIICHHON CUCTEME KaTerOpuil.

O6parutre BHUMaHume, 4To CMBICT WMEET 4YeTKOe "aToMapHOoe" 3HAaue€HHWE B TEHTarpaMme
KaTeropuii. OTO COBCEM HE MPOTHUBOPEUYUT 'CMBICIAY JKHU3HM  IPEACTABICHHOW B  CTaTbe
"CMbIcIoaesTenbHOCTE " [5]. CMBICT HAXOMUTCS Ha OJHOW "BepTUKAIH" C "30JI0THIM CEYeHHEM", TaM Ke
rae Cosnanue u Ilamsare. Oto umenHo Cwbicn MpinuieHusi, kak roroBas CTpykTypa, crocoOHas
BbIpa3uTh Miero.

3. TpuHuTApHBIA MPUHLIMO MBI TIOHUMaeM Kak reneparop HoBoro nmarommii Bozmoowcnocms. A
BOT HajexkHas HeobOxooumocms oOecTieUMBAETCSl TICHTArpaMMOM KaTeropuid, B COCTaBe KOTOPOW Tpu
Tpuaasl. Hano ckasaTe, 4TO IONBITKA aBTOpa IIEHTAarpaMMy KaTEropuid BOCIPUHUMATh, KaK HEKHUM
KHUOEpPHETUYECKUI acTeKT ¢ HAJIMYMEeM OOpaTHBIX CBs3ed Moka He moAaTBepauics. Jla, MOKHO MOHUMATD
JIBUKEHHE 10 CTaTycaM MEHTaAbl KakK (ha3bl 3BOJIOIMOHHOTO Pa3BUTHE, U CYIIECTBYET Kak Obl "BXOA" H
"BBIXOM", HO OTHIOJb HE KHOepHeTHueckoro maHa. OtTnaBas JaHb HCTOPUYHOCTH, M TOAYECPKHBAS
dunocodckuii xapakTep HAMIMX Pa3MBIIJICHUH, MBI, MO-MPEXHEMY, OyJIeM Ha3bIBaTh IEHTaIy
MeHTarpaMMoOi KaTeropuiu.

JIBaIeKTHYECKUH XapaKTep MATeMATHYeCKUX KOHCTAHT.

1. O6patumcs k oueHb uaTepecHoi cratbe C.JI. Bacunenko [6]. Bor nurara ero crarbu:

"I'maBHBIM pe3yJIbTaTOM MOXKHO CYHTaTh HOBOE (hopMooOpa3oBaHue 0a30BOrO TOXKIECTBA B
MaTeMaTh3alluy TapMOHUH, OCHOBAaHHOTO Ha GopMmyiie Ditepa.

ToxecTBO ycTaHaBIUBAET MATEMAaTHYECKOE COOTHOLICHUE IIECTH TJIaBHEHIIINX

MaTeMaTHYeCKHX KOHCTAHT — HyJIs, IBYX €MHHIL (1eHCTBUTENHON 1 1 MHUMOIA | ) M TpOHKH

1T
"kBampatnunbx” ancen (¢ ,w, e):¢ T PP T =0
Hanmomawnm, uto ¢ - ncno "3omortoro ceuenus” 0,618...,n = 3,14..., € 6cHOBaHUE HATYPATLHOTO
norapudma ("sxcronenTa”) - 2,718... .
B pamMkax meHTarpaMMbl KaTeropuii Mbl BIIpaBE HCIOJIL30BATh JIFOOYIO YacTh €r0 YpaBHEHHS -
OTCIOJIa y HAC TATh TVIABHEHIINX KOHCTAHT, KOTOPHIE MBI MPEICTABUM B TICHTarpaMMe KaTerOphil Kak

rnmokasano Ha Puc. 2.

AT

Puc. 2. naBHeiime MaTeMaTnueckue KOHCTAHTHI B IIEHTarpaMMe KaTeropuil.

2. TpynHO MOBEPUTH, YTO ATU KOHCTAHTHI mpouecc DBomonuu. Ho Oynem paccyxnatb. Mbl Ha
MepBOE MECTO CTaBUM MHHUMYIO €IWHHUILY, TIOCKOJIBKY OHa "Oorave” MmMpOCTOW YTHJIMTApHOW €IMHUIIBI.
Bot oOpaTtute BHUMaHKe, YTO MBI HE TMOJIb3yeMcs 37ech "Te3rucoM” u "anturesucom”. Jla, HaTypanbHas u



MHUMasi €IMHULIBI AHTUHOMHHM, HO HE MPOTHUBOIOCTABIEHHBIC, a OpmocoHalbHble. TO €CTh OHHU
IPEJOCTABISAIOT HaM IUIOCKOCThH JEHCTBHS KOMIUIEKCHBIX YHCElNl, B KOTOPOW MHHMMAas M BEIECTBEHHAs
4acTh OPTOTOHAIBHBI. A B 4eM €IMHCTBO BemiecTBeHHOro W MHuMoro (Reu Im)? Dtum MoxeT ObITh
TOJILKO KPYI, COCOUHSIOIIMM U MHHUMYK OCb, U JEHUCTBUTEIBHYIO OCb. M1 Kpyr B IpsIMOM CMBICIIE
opToroHasieH ocsM. W eciau Xopomio BAyMaThCs - 3Ta OPTOTOHAIBHOCTH OOJbllle AMHAMHUYECKas, YeM
crarnyeckas. Kpyr MokeT ObITh pa3IMUHBIX TUAMETPOB, HO OTHOILIEHHE OKPY)KHOCTH K THAMETPY BCeraa
OJIMHAKOBO - 3TO Bcerjaa yuciao "mu”. ([la HaM eIMHWUYHBIA pajuyC W MPEACTABICH BTOPHIM CTATyCOM).
Yucno "nu" cuMBOIM3MpyeT HaM 0a30BOE SIBICHUE - IUKIMYHOCTh U CUMMETPHIO Kpyra. BemecTBeHnas
eIMHKIIA CHMBOJIM3UPYET YCTOHYHUBOCTh, @ MHMMAas €IMHHUIIA TOBTOPSIEMOCTh (KpaTHas YeThIPEM) MPH
YMHOKEHHH camy Ha ce0s1. [lepBas Tpuama copmupoBana.

3. Ilepexon Ha MpaByIO CTOPOHY MEHTarpaMMBbl - 3TO THEepexoA K "HHOMY", TIie BIAcCTBYET
JNemwxkenue. [lnaronosckuii [Tokoit 310 BHyTpeHne J[smxenue (Ctpykrypa). Enunuiia Broporo craryca
Yyepe3 BHYTPEHHIOIO CBS3b MHAYLHMPYET B YETBEPTHIN CTATyC CBOIO YCTOMYMBOCTH - eauHuIly. Ho uuncio
"mu" TpebyeT MUKIMYHOCTH. HO HE mPOCTO MUKIWYHOCTH €IMHHMIIBI, & IBAJIEKTUUECKOW IMUKINYHOCTH -
Hogoro. Camoe snementapanoe HoBoe - He mpocTo mpubaBisaTh, a yBEIUUMUBATh C HapalluBaHUeM - F, =
Fn-1 + Fa-2. Tak mosiBisiercst psin uncen ®@udonavun 1,1,2,3,5,8,13....Ho BoT oTHOIIEHHE 3/1€Ch YKE HE
yTHiIMTapHoe (Kak Ha TpeTbeM cratyce), a Oonee cioxHoe: Fn.1/ Fy . [lpenen oTHomeHuit 3Toro psaa u
JaeT HaM CJCAYIOIIYI0 KOHCTaHTy - (. DTo KOHCTaHTa '30J0TOro cedeHus . Bropas Tpuama
chopMHUpOBaHa.

4. Ywucno "mu", yepe3 BHYTPEHHIOI CBs3b, TpeOyeT BripasutenpHOCTH Ha TATOM craryce. Kak
MOYKHO BBIPa3UTh HUKIMYHOCTH, a 320[HO M JACHCTBUTEIbHYIO 1 MHUMYIO eAuHUIly? HaBepHO KpacuBee
sToi (opmysl Ditnepa Het - exp(iwt) = Lesin(wt) + iecos(wt).MsI crienuanbHO MpUIATH apryMeHTaM
"(huznueckuii” OTTEHOK /IS BBIPA3UTEIBHOCTH.

I'me w=2r/Tet . (T - mepuwon, t - mapamerpuueckoe Bpems). Hy, a 4TO BHec croja MPHHIIUI
¢dopmupoBanus "3050Toro ceueHus ? Tenepb /Ui MOXydeHUs yucia “e", OblI UCIOIB30BaH HE MPOCTOM
INPUHIINI CJIOKEHUHN ABYX MPEIbIIYIINX Yuces, a 0osiee CIOXKHBIA psl YIOPSIOYEHHBIX YUCEI, Mpee
KOTOPBIX M JajJ HaMm 3Ty "BBIpa3sUTEIbHYIO" KOHCTaHTY "€, CBOMCTBAa KOTOpPOW JEHCTBUTEIBHO Ooraue
yeM 7 u ¢. Kak MBI TOMHNM, 3KCTIOHEHTa sBseTcs mpenaenom Lim ., (1+1/n)'. To ects Ta xe camas
€/IMHUIIA BOJIIOLMOHUPYET Oojiee CIOKHBIM IyTeM. OOpaTUM BHUMaHHE HA TaKOM CYIIECTBEHHBIH, IS
MOHUMaHUs TIEHTarpaMMbl KaTeropuii MoMeHT. Eciu mepBbIii M BTOpOW CTAaTyC MPEACTaBIISUIH COOOM
HEKYI0 OTHOCUTEJIBHO CTaTHYECKYIO KapTUHY (IJIOCKOCTh KOMILIEKCHOT'O YHCIIA), TO YEeTBEPTHIA H MSATHIN
CTaTyC HE MPOCTO IBATCKTHUYCCKAE AHTUHOMHKH, HO U 3aKJII0YaroT B cede dakrop JBmxenus (n— ). Ho
3TO HE mpocTo [IBukKeHHe, a  opmoeonanivhoe IBUXKEHUE. Benp eciiv mpu NOJydyEeHUH ''30J10TOrO
ceueHusa" Mbl MOJIb30BAUCH MPOCTHIMU apUPMETHUECKUMHU OMNEpalusiMu, TO IS SKCIIOHEHTHI MBI
YBOJUM 3TOT IPOLIECC B BO3BEIEHUE CTENEHM. XapaKTEpHO, YTO s 4Mcaa €' oTcyrcTByeT Pypbe-
o0pa3, MOCKOJIbKY OHa camMa CUMBOJI BBIPA3UTENbHOCTU. TpeThs Tpuaga copMUpOBaHa.

5. Wrtak, MbI MOKa3aiu, U3BECTHBIMU HAM 3HAHMSMH, SBOJIIOLMOHHOE JBIKEHHE CBSI3EH MEXKIY
MATHIO TJIABHEWIIMMH MaTeMaTHYeCKUMH KOHCTaHTaMU. COOCTBEHHO MaTeMaTH4eCKHe KOHCTaHTHI - 3TO
IPEUIOT Ul BO3MOXKHOCTH TOKa3aTh OHTOJOIMYECKOE KOHCTPYHPOBAHUE Yepe3 IBAICKTUUYECKUE UICH.
Jlo caMoro mnpeIMEeTHOr0 OHTOJIOTUYECKOTO KOHCTPYMPOBAHHS B LEJIOM €Hle JAajJeKo, HO MbI
MpOMaraHIupyeM HIeu YBATCKTHKHU.

6. B craree "CwmbiciomestenbHOocTh” [5] MBI BBICKAa3aluCh TMPOTHB  IPEIUKATHBH3MA
(ucrosib30BaHUs TIOCTPOCHHS TEKCTA U3 TOJIBKO OHOTO MPEJUKATHOTO TONOKeHHs S ecTh P, 6e3 kakoro-
TO JIOTHYECKOT0 00OCHOBAHM). A €CTh JIM Y HAC CIIOCco0 ele MOATBEPANTh CBoE BHacHHE? [la ecTh - 3TO
IPUHLNI aHaNoruu. [TokaxkeM 3To B acColMallUy "BEPTUKAIN APYTUX IEHTarpaMM:

- nepBblii craryc - KawectBo, Paznuume, BonHOBOM mpouecc. Bor Paznuuue xapaktepHo miis
KOMILIEKCHOW €IUHMIIbI, TIOCKOJIBKY OHAa M KOPEHb KBaJpaTHBIM M MUHYC W equHHMua. K ToMy ke oHa
CTOUT B KOMILJIEKCHOM YHCJIE Tepel] KaXabIM JAeHCTBUTEIbHBIM YUCIOM Kak KadecTBeHHBIN yka3aTelnb.
Jto craryc O0bEKTa,

- BTOpoil craryc - KosimdecTBO, CaMOTOXIECTBEHHOCTh, CTOS4Yasl BOJHA. 10, 4YTO €AMHULIA
KonunuectBo, HEcOMHEHHO. TO, YTO CaMOTOXI€CTBEHHA TOXe sIcHO. EquHuma - 310 "TOuka MOKos" MpH
npeoOpa3oBaHMIX CXKATHUS U pacTshkeHUs. ITo ctatyc CyOnekTa;



- Tpetuii craryc - [IpeoOpasoBanue, Bpems, saepuas JIHK (komnbo), miasma (mmap). s atoro
cTaTyca 4YHMCIO 'MH' CHUMBOJIM3UPYET YCTOMUMBOCTBH SIBJEHUS. A 3TO JMIIHUM pa3 NOJYEPKHUBACT
CO3UAATEIbHBINA IBATEKTHUECKUN XapaKTep MaTeMaTUYeCKUX KOHCTAHT;

- yeTBepThIi cratyc - CTpykrypa, Mepapxus, Oueprus, IlpoctpancTBo. 31€ch OTMETHUM, YTO 3TO
OIMH W3 TpyOHEHIMX craTycoB. Ero serde moHsITh, €clid coriacuthes, 4To IIpocTpancTBO - 3TO
cTpykTypupoBanHoe Bpems [7]. 3neck ke u nonstue Mupopmarus, a 310 oueHb Om3ko K "¢";

- mateiii cratyc - Ilpossnenme, Vcnomnenme, Peammszanus, Marepus. 3aech Obl XOTEIOCH
N00aBHUTh, YTO MEHTarpaMMa KaTeropui, cama mo cede, 4acTh MexaHuszMa (popmupoBanus cmbicina. U,
CJIeIOBATENIbHO, OHA B IIUPOKOM CcMbIcie "cMmbIch” mist ceds u ms Jpyroro. Hy, kakass KOHCTaHTa 3TOT
MOXET @ulpasums JIydllle, YeM OJKcrmoHeHTa? FEe paBHoaymme Kk audQdepeHIMpOBaHUI0 U
UHTETPUPOBAHUIO, TOBOPUT O €€ CaMOAOCTATOYHOW BHIPA3UTEILHOCTH - OHA MOCPEAHUK apryMeHTa B €€
creneHd. M oT Toro OyAeT Ju MHOXUTENb apryMeHTa JACWCTBUTEIbHAs WIM MHHMMas eIWHuIa Oyaer
BBIpa)KEH ee xapakrep noBeneHus. Haubonbmum IIposiBieHreM SKCIOHEHTHI, KaK BIMSHUS YETBEPTOTO
cratyca - "¢", sBIsercs jorapupMUUEcKas CIUpallb, B €€ YaCTHBIX CIIydasx Kak crnupaib OuboHauyun u
30J10Tast CIUPAIb.

3akiil0ueHue.

1. A.®. JloceB B "JlnajaeKTUUCCKHX OCHOBaX MaTeMAaTHKH' OTMEYall, YTO MHHMas CIMHHUIIA €CTh
cmbiciogoe SApo uncen. Y3 3Toro cMBICIIOBOTO siIpa M MOTyYaeTcs pealibHas BEUICCTBECHHAs! €IUHUIA -
"1". AccolMaTHBHO CBS3bIBas BEIIeCTBCHHYIO eauHuIly ¢ CyonektoM [5], a MuHuMYI0 ¢ OOBEKTOM, MBI
XOTUM OTHUM JIMIIHUA pa3 MOAYepkHYTh, 4To CyOBEKT HAXOAUTCA TOCTOSIHHO B OKPYKCHHH
TpaHCLEHJEHTHOr0. ['oMoNornyeckuil psAn NEHTarpaMM, ONHPAsCh Ha HSBATEKTUYECKYI0 METOJIUKY
HBOJTIOLINH, U IPYT HA JPyTa B aHAJOTHSX - €CTh OJMH U3 CIIOCO00B "00BEKTUBHOTO" B3TMIsiAa Ha Mup.

2. Marus riaBHBIX MaTeMaTHUYECKUX KOHCTAHT OYapOBBIBAET U MPHUOTKPHIBAET HaM (uiaocodpuio
XKuzuu - mnorpebHOCTh McxomHbIX Mpmeanor (i), Heooxomaumocts CBoOoabl ( 1+i ) mis TBopyecTsa,
nocrossunoe J[Bmxkenne k Mcrune (m), Tapmonmito Mepapxum CwmbicioB (¢) u Bce 310 Kak Kpacory
CymecrBoBanust lyxa (e) anst JIpyroro.
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