C.JI. Bacusienko
"®aHTOMbI" 30M10TOro ce4yeHus
He obonvwaiicsa npuspaxom 0oopa...

YTounenusi. Bo n30exxaHue BO3MOXKHBIX Pa3HOUYTCHUH cpa3zy OTMETHM, 4YTO 3arojloOBOK
00pa3oBaH Ha OCHOBE CJIOBOCOYETAaHUS "POKOBBIE MPU3PAKU', TOCTPOEHHOTO MCKIIIOUUTENBHO KaK
MmeTadoprudeckas 3aMeHa-pon3BoAHasl OyKB OT "pOJOBbBIC IPU3HAKH'".

B nepenocHoMm cMmbiciie, KoHEUHO. IHOCKa3aTeNnbHO U B IIEJIOM NIPOU3BOJIBLHO.

Tem caMmbIM J€MOHCTPHPYETCSl, HACKOJIBKO JUAMETPAIbHO MEHSETCS CMBICI HAlUCAHHOTO
BCETO JIMIIb OT OJJHON €MHCTBEHHOH 3aMeHBI OYKBBI. — UTO y>k TaM rOBOpHTH, KOTJa MEpe]] HaMH
BCTAIOT TEPMHHOJIOTUYECKHE OOOPOTHI, MOHATHHHBIE (OPMYIMPOBKH MJIM HEHOBTOPUMBIE
KaJIEHIOCKOIIbI TEKCTOB-U3JI0KEHUH.

«XOpoILIO H3BECTHO, KaK CHJIBHO MEHSETCS HHOIZA BOCIPUATHE IpEAMEeTa, €CJIU Mbl
NPOIYCTHM TOJBKO OJIHY €r0 4acTh, WJIHM MOJMETHM €€ HENpPaBHIBHO, WM BOCIHPUMEM KaK €ro
4acTh TO, YTO B JIGUCTBUTEIBHOCTH K HEMY HE HMEET HUKAKOT0 OTHOLIeHUs. Bo Bcex 3Tux ciyvasx
MBI JIETKO MOXEM IPHHATH MPEIMET 3a TO, 4eM OH (haKTHUeCKH He siBisiercs. Hampumep, mpu
OBICTPOM B3IUISAJIE HA CJIOBO, CXOJHOE C IPYTUMHU cioBaMmu...» [1, c. 218].

B mpuBenenHoil merarpamme (rped. meta — MeX1y, gramma— OyKBa) OJHOBPEMEHHO
HAJIMYECTBYET BIIOJHE ONpPEAEIEHHBIA y3HABAEMBIH CMBICI, HUMEIOIIUN HENOCPEICTBEHHOE
OTHOIIEHHE K OpOuTe UM chepe NPUTKEHUS IPEIMETHON 001acTH.

Ero ucToku nexar, 4yTo Ha3bIBaeTCs, HAa MOBEPXHOCTH. A CBS3BIBAIOT UX MHOTIOYHCIICHHBIE
MHOTOBEKOBBIE MU(BI, TOMBICIBI U (PaHTA3UH BOKPYT MOHATUS-KOHCTaHTHI 30510TOr0 cedenus (3C).

B ToM uncne HeBbIpa3UTEIbHbIC, @ MOPOW MPOCTO AJOTHUYHBIE MOMNBITKA €ro 0000IIeHHMS,
HaIpuMep, B paMKax OOBIYHBIX U XOPOIIO U3BECTHBIX CO MIKOJIBI KBAJAPATHBIX YPaBHEHUH.

B kauecTBe mpuMepa U3 MOXOKUX HMCXOJAHBIX MOCBIJIOB MO3BOJIUM ce0e HAalOMHUTH IPOCTOE
obpasHoe cpaBHeHHE [2]:

«KoppekTHo 11, a eciu /1a, TO HACKOJIBbKO JaJIeKO paclpOCTpaHseTcs NOHATHE "0000IeHHOro
camokarta" uiam "060011eHHOro Benocuneaa', Hanpumep, Ha pakety. Eciu u To, u npyroe siBisiercs
CpeICTBaMU JABMKEHUS (J10CTaBKH)?

JlpyruMu cioBaMu, MOXET U HE HYXXHbl HaM BOBCE Takue CjIoBa Kak 'camoner" wiu
"mMamuHa", a myctb Bce OyAeT 0000LIeHHeM Kojeca — JEHCTBUTENbHO HCTHUHHOTO TBOPEHUS
yenoBeka. Ho He 3a0iayaumcss I NOTOM B NPUYMHHO-CIIEACTBEHHBIX CBS3SIX WJIM HE CBEIEM
MHOrooOpasue cnenu(uIeckux OTTEHKOB PYCCKOIO Si3bIKa K HA0OPY KOMITBIOTEPHOT'O CIeHra?»

YauBaenusi. IlpusHatbcs, Mbl ObUIM TPHUITHO HU3YMJIEHBI, KaK TIOCIE TMOJIyTOpa JeT
(akTHUECKOro 3aMaTuMBaHMs OJHA U3 HaluX padot [3] monana Ha cTpaHulsl HCTUTYTa 30710TOTO
ceyenus'. HeBONIBHO BCIOMHHJIMCH PEKIIAMHPYEMBIC TOCIEACTBHS TTIOOATBHOTO TTOTEIUICHUS,
KOI'Zla OTTauBaIOT Ja)K€ THICSAUYEIIETHUE JIETHUKH.

Ho MbIcnu-HacTpoeHus, K COXKAIEHUIO, OKA3INCh WUTHO30PHBIMH IPE3aMHU.

Bcé ObICTpO MPOSICHUIIOCH M CTAlO HAa CBOM MECTa, KOIJa BCJEJ 32 3TUM HE3aMEeJIUTEeNbHO
MOSIBUJIACh, CIIOBHO PEXKMCCHPOBAHHAA 110100pKa MaTEpPHUAIOB Pa3HbIX aBTOPOB.

Hano nonarare, HE TOJIBKO MBI ¢ HEMOJAEIBHBIM HHTEPECOM O3HAKOMMUIIMCH CO CIIAKEHHBIM,
CUHXPOHHBIM M B3aUMHO MOJJICPKUBAIOLIUM CTaT€HHBIM TpUILIETOM [4—6], HampaBIEHHBIM Ha
NPOTUBOACUCTBUE-U300JIMUEHIE BCAKOM KPUTHKH BOKPYI TEPMHUHOJOTHMYECKU-TIOHATUHHBIX
KOHCTPYKLUH THIAa «0000MIEHHBIX 30JI0THIX CEYCHUI».

OcobeHHo, Tenepp yKe K HallleMy JIpyroMy yAWBJICHHIO, 3aMETHO BbIJIENAETCS 3ameTka [5],

! http://www.trinitas.ru/rus/002/20232009.htm.
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KOTOpasi XapakTepus3yeT OIMIMOHHUPYIOIINE JTUHUHU-IIOCTPOCHUS B HEOOBIYHO KOJOPUTHBIX U SPKUX
TOHAX: «TEOPETU3UPYIOIIEE IyCTO3BOHCTBO», IIOOUTENbCKasi Ipoba Iepa», «BbICAChIBAaHHE W3
Nanblia», KIOMPAYHEHHUE PACCYIKA», «OTKPOBEHHOE CIOBOOIYAME» U T.I.

HaBepnoe, kak npumMep MacTep-Kiacca o cuie yoexaeHus. B Ha3unanue BceM ONmoHEHTaM,
KOTOpBIE, II0 CJI0OBaM aBTOpa, «HE HUMEIT U1 OTCTauBaHUA CBOEH IO3ULMUM CEPbE3HON
apryMeHTalum.

[Toxosxe, nena <c U310KEHUEM B3IJI0B> COBCEM HEBAXKHBIE. ..

Ho 310 yke Ooubliie SMOLMOHANBHAS CTOPOHA BOIPOCA, YBOZSAMIAS B CTOPOHY. A MOTOMY
MaJiocoJiepKaTesibHa U MaJIOMHTepecHa. XOTs 3MOLIMY B HayKe, MOKalyH, [JIaBHas IBHXKYLIasl CUIIa.

bonee mpoOoyKTHBEH, KOHEYHO, TEOPETUYECKUM aHalIM3 KIIOYEBBIX IIOJIOKEHUH B
UCCIIEI0BATEIbCKOM IIPEMETE Pa3HOUTCHUH. IMEHHO 3TOMY IOCBSIIEHA HACTOSILAS CTAThSI.

O oruke paccyxaeHuii. UYUTo Ke Tak BCKOJBIXHYJIO-BCTPEBOXKHIO  OTAEIBHBIX
npejcTaBuTeel "30J10TOHOCHOTO coodmecTa"?

OHM NPUBBIYHO HE JENAIOT CCHUIKU. — XOTA A UACHTU(UKAUN [IEPBOMCTOYHUKOB BIIOJIHE
JOCTaTOYHO OJHOTO B3TJIs/Ia HA XPOHOJIOTHIO B PACIIOJIOKEHAN MaTepHara.

Onu He uuTHpYIOT. — 60 Tak jerde nepecTpanBaTh CMBICIOBBIE aKLIEHTHI. A MHOTIA IPOCTO
MEPECTABIATh U IEPENHAYNBATH CYITHOCTHYIO COCTABIISIFOIYO.

OHM CUHXPOHHO ciakeHbl. — [loaToMy, He BHUKasi 0CO00 B CyTh, KOHLIEHTPUPYIOT OCHOBHOE
BHUMAaHHE Ha OTIEIBHOM MaJo3HAdYalleM dSMu30je oOmei momemuku. [Ipu 3TOM, camMu TOro He
3ameyasi, ClIoCOOCTBYIOT Ha si3bIke (pyTOOIIa 3a0MBaHUIO aBTO-TOJIA.

OkxkasbiBaercs, peub UAET OyKBalbHO O TpEX ab3anax 11-ctpanuunoil crateu [3], B KOTOpOi
UCCIIIYIOTCSI HOBBIE CTPYKTYPBI, CBI3aHHBIE C 30JI0THIM CEYCHHUEM.

HeOonbmoi TeKCT MOCBSIMIEH aHAIHM3Y XOPOIIO M3BECTHOTO PEKYyPCHUBHOTO MPEICTaBICHHUS
KOHCTaHTBI 30J10TOro ceuyeHus @ ¢ mepexozoM Ha OECKOHEUYHYIO HENpPEphIBHYIO (LEMHYI0) ApoOb,
CHEAYIOIYI0 M3 KIACCUYECKOTO KBAJIPATHYHOTO TOXKAECTBA 2 =P+] M  COCTOALLYIO
UCKJTIOUUTETHHO U3 €INHUIIL:

(D:1+%:1+ 11 :1+;1:[1; T]
T . (M)
O} 1
1+——
1+...

Jlnst ynoOcTBa U310KEHUs NpUBEAEM TEKCT opuruxana [3]:

«beckoneunast 1ienHast popma (1) MO3BONSIET JIETKO BCKPBITH JIOTUKY TCEBAOHAYYHOTO
0000IIIeHNS 30JI0TOTO CEUEHUs, KOTOPOH M300MITYIOT paObOTHI OTAETBHBIX aBTOPOB. [a emg, k
COYKAJICHUIO, 110/ MPUKPHITHEM T'apMOHHH.

Iycrs a; =1 U x=® — ucxonnas nensas aApobb ¢ OJHUMH €IUHHIAMH, KOTOPAs
npuBouT K yncny @. Torma mrobast apyras mnenHas Ipo0b, y KOTOPOH OJTHO WIIM HECKOJIBKO
3HAYEHHWH ¢; OTIAMYaeTcs OT 1, AKoOBI 0000maeT ucxoaHyo npodb. OTCI0a BBITEKAET, YTO
LICTTHBIC IPOOH SIBJISIOTCS 000O0IIEHUEM 30JI0TOr0 ceueHus. [lociie Yyero onsTh e JOrHYeCKU
ClieyeT MPOTHUBOPEYME HA YPOBHE IMOJHOTO abcypja — MPaKTHYECKH BCS YMCIIOBas OCh B
TaKOM CBOEH CTHIM3aLMH 0000IIAET 30JI0TOE CEYEHUE.

W3 Toro, 4tro HEMOBTOPHMOE 30JOTOE CCUCHHE MOXHO TPEJCTABUTh HE MEHEe
YHHUKAQJILHOW IICMHON JpoObl0, BOBCE HE CIEAYET, YTO BCE OCTaJbHBIC IEIHBIC IPOOU €ro
000011ar0T. YTOOBI 3TO MOHATH-IPUHSATH, JOCTATOYHO 3/JPAaBOI0 CMBICIIAY.

CoOCTBEHHO U BCE.

Ho 4T0 0o4eHb Ba)KHO, C 3TUM corjiamaroTcs [5]:

«Mensisi Kaxkue-mo uucia 6 0OecKOHeuHOU YenHou O0podu, Mvl HPOCMO NoOayYaem Opyeoe
uppayuoHalibHoe 4Yucio. H0006H0 momy, KAaK U3MeHeHUue xonii 6bl OaHOZO 3HAKA 6 aQCﬂmMUHOZZ
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3anucu UppayUOHAIbHO20 YUCIA NPUBOOUM K CO8epULeHHO Opy2omy yucty. Ewé paz noesmopum, yumo
1000e uzMeHeHue 8 YenHol Opoou, 8 YACMHOCIMU 30JI0MOU KOHCMAHMbL, 910 NONPOCIY NEPexo0 K
Opy20My HUCTLY, 2eOMempudecKu — K Opyeoll moyKke Ha YUcio8ou ocu. A KOHKpemHble yucid, uiu
MOYKU HA ocuU, He 0bobwaromcs. Imo, KCmamu, 21eMeHmMapHvle C8e0eHUsl U3 HAYANbHBIX KIACCO8
mamemamuyeckoeo aukoesa. K oboowenusm 3C onu omuouienus ne umerom.. . ».

Bc€ Beprno. Bor u Mbl 0 TOM xe. IMeHHO Kk 3TOoMy M monBomwiu! Toibko METOIOM OT
MPOTUBHOTO.

UYucna He 06061marorca. Ho 00b19HO KaccuPUUMPYIOTCS B pa3Hble OJMHOXKECTBA.

Toraa B 4éMm >xe criop WM BO3MOKHOE HeTTOHUMaHue? — 3HAUUT, HY)KHO CMOTPETh TIy0xKe.

Pacimiupenne 3amauu 30J10T0oro cedeHus. [lomamas B mose 3omororo ceuenusi (3C),
HEBOJIbHO OLIYIIAeIb €r0 BeINYHe-yHUKAIbHOCTh U OJJHOBPEMEHHO HEIIOMEPHYIO OIPaHHUYEHHOCTb
MaTeMaTUYECKUX CPEICTB BhIPAXKEHUS.

[TosToMy, u3yyass JaHHYIO MPOOJEMAaTHKy, HEKOTOpPbIE aBTOPHI IMPEINPUHUMAIOT BIIOJHE
MOHSTHBIE ¥ MOTHBHPOBAaHHbBIE TIONBITKY pacimpenus: 3C Ha HHBIE CXOHBIE CTPYKTYPBHI.

IIpaBna, yacto 3a0bIBa€TCs, YTO 30JI0TOE CEUEHUE BOILIO B IPAKTUKY COBCEM HA0OOPOT.

[TyTém BbIAENEHUS (BBIAEPTUBAHUS) YACTHOTO U3 OOILETO.

JlocTatouHo BCIIOMHUTH EBKIIMAA M ero mponopuuu.

To ectb U3 HEKOTOPOro MHOro0Opasus, B YACTHOCTH, I€OMETPUUECKHUX MPOMOPLUNA U
KBaJPaTUUHBIX MoOJIeNel, ObUT BBIWICHEH YHUKAIbHBIM M HEMOBTOPHMBIM B CBOEM POJAE YACTHBIM
citydail. Y ke ropaso 1no3xe oH ObUT HaJIeJIEH COOCTBEHHBIM 30JI0TOHOCHBIM UMEHEM.

B 3Hak BocxuIleHus nepesl MaTeMaTHYECKUM U3SIILIECTBOM €ro CBOMCTB.

[Toatromy cama Mbicip 0000meHuss 3C H3HAYaIbHO Ka)XeTCsl MPOTUBOECTECTBEHHOM W,
00pa3HO rOBOPsI, HATOMUHAET JIOIIA (b, TIOCTABJICHHYIO aXe HE C3a/H, a "mocpeaun tenern'?,

CeronHs ucciaenoBaTeNy, IOHUMAas BCIO HECOOPAaHHOCTh TEKYLIEH CUTyalluu, B KOTOPYIO OHH
ce0sl caMM e U 3aBeNIH, HAUMHAIOT OCMOTPHUTEIBHO TOMPABIIATHCA.

Mo, peub UIET PO pa3BUTHE TEOPETHUECKUX NOCTpoeHui [7]:

«wmemacgopuyeckoe svipadcerue "060oOwenue 3010mo2o ceueHua", cmpoz2o 2060ps, He 8noiHe
Hekoppexmuo. Henvzs 0600wams KOHKpemuylo nponopyuro, a mem 0Oojee KOHCMAawmy; Opy20e
0e10 meopus Ul MoOelb, NPUHYUN, YDABHEHUE U 6000Uje MeopemuiecKds KOHCMPYKYUsD .

C 3TuM yxe Heb3d He corytacuThes. [loGexaeT 3apaBblil CMBICI.

Kak roBopuTcsi, MOKHO MOJIHMCATHCS MO KaXIbIM CJIOBOM.

[ToaToMy, OTTaNKUBAsCh OT 30JI0TOrO CEUEHUS U Mepexois K 00jee CI0KHBIM MOCTPOEHUSM,
Mbl HE OyZeM ynoTpeOJiATh CIOBOCOYETaHHE «OOOOIIEHHE 30JI0TOTO0 CEYEHHUsS», IMOCKOJIbKY OHO
HEBOJIBHO BBIBOJUT HAa HEKOPPEKTHBIA TEPMHUH «00OOLIEHHOE 30JI0TOE CEUEHUE.

Xot1s Obl MOTOMY, YTO B MaTE€MaTUKE 30JI0TOE CEYEHHE — ITO HE TOJBKO JICJIEHHE LIEI0ro
(oTpeska), HO U GpyHAAMEHTAIbHAS YUCIICHHAS KOHCTAHTA.

l'opazno sydie MCHONB30BATh MOHATHE pacuiupeHus WA 06006wenus 3adaqu (TEOPUN)
30JI0TOTO ceueHus [8].

JlaHHble BBIpa)KEHHMs Ooyiee-MEHEe BBIBEPEHbl TEPMHMHOJOTHYECKH, HENPOTUBOPEUYMBHI U
JTAJIEKU OT pacIuIbIBYaTO-HECYPA3HOro 0000IIEHN KOHKPETHOIO YHCIa.

[lonoOubINi moxaxoy pas3BuBaercs B pabore [7]. OcHOBHas Te3a — 3TO COXpaHEHUE B
0000mEénHOM MpeameTe GyHAaMEHTATBHBIX 0COOEHHOCTEH 00001aeMoro oopasa.

Wnaue roBopsi, HpelaraeTcsi OTBICKATh HEKUH «p0006oU npusHaxky» WIN «yOequTenbHOe
(dhopMaIbHOE CBOKCTBOY.

OTtnuunslii noceu1! BepHslit HacTpoil. — JIuib Obl HE MOMyYnUIach MeTarpaMma C MoXo0KeCThio
Ha ouepeaHon "poxosoul npuspak".

2 Y3 "3050ThIX 0roBopok" B. UepHOMBIpMHA.
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JIMHAST MAHTHCChL. B 4YaCcTHOCTH, Ul KBAJAPAaTHOTO ypaBHEHMA x> —px—1=0 wm

x—1/x = p, pacmmpsomero cTpykrypy 3C, B KaueCTBe OCHOBOIIONATAIOIEr0 CBOHCTBA-(haKTOpa
BBIOMPAETCSI COXPAaHEHNUE MAHTUCCHI WIIM COBIAJICHUS JPOOHBIX YacTel YMCIOBOM MPPaLMOHATBHOM
KOHCTAaHTHI X ¥ €& 00paTHO BeMMUMHBI 1/X ¢ MX OUeBHHOM IETOUHCIEHHON PA3HOCTRIO p.

CoOcTtBeHHo, moyemy Obl M HeT? — Tem Oosee YTO JaHHOE CBOMCTBO JaBHO H3BECTHO B
TCOPUH HPPAIMOHAIBHBIX YHCEI M JaKe ONHMCAaHO B Bukumemuu® Kak «OECKOHCUYHBIA P
UppalMOHATIBHBIX B3aUMHBIX Map 4YHCEd, KOTOpble OTIMYAIOTCSA JIMIIb LEJIbIM YHCIOM, BHOCS
TF000NBITHBIHN 3D (hEeKT paBeHCTBA MAHTHCC).

IIpeeMcTBEeHHOCTD pa3BUTHA-pacIpeHus Teopun 3C HUCKOJIBKO HE HapyIIeHa.

3a HCKIIOYEHUEM MHCIIONIb30BAHMS 3aT€M IPECIOBYTON TEPMHUHOJIOTHMU THUIA «30JI0TOTO
CEeMENCTBa» MM «CeMEICTBA 30JI0ThIX KOHCTAHT».

CrnoBo "30510T0€", KOHEYHO, JTIOJKHO OBITH OITYIICHO.

O06pa3HO TOBOpS, KOJECO MPEBPAIIAETCS B aBTOMOOUIIb.

IIpn xemanuu MOTryT OBITH J00aBICHBI JIFOOBIC JpPYTHE OJMHTETHI: <OJIaropoJaHbBIC™,
<KBaJpaTHUYHbIe>, <MapaOdOINUYeCKHe™> KOHCTAHTHI U T.II.

[IpumepHoO, Kak B UICTOPUU Pa3BUTHUS YHUCET.

C nosiBJI€HHEM HOBBIX PacIIUPUTENbHBIX KOHCTPYKIHUN BO3HMKAIU U HOBbIE OTIMYUTEIbHBIC
IpU3HAKU-Ha3BaHUS YHCEII:

1esble — ApoOHbIe, pallMOHATIbHBIE — UPPALlMOHANIbHBIE, TPAHCLIEHAEHTHBIE, anredpanyeckue,
JeHCTBUTENBHBIE (BELIECTBEHHbIE) — MHUMBIE.

XoTs, eciau TNpHIEPKUBAThCA JOTMKM (OPMUPOBAHHMS TEPMUHOB B 30JIOTOMCKATEIbCKON
cpene, ToO BCE 3TO — «OOOOMIEHHBIE HATypalbHBIC YHCIa». A OHH, B CBOIO OYepE/b, SBISIOTCS
0000mEnHON equanLeld. YToObI Takoe MpUIYyMaTh, HY’)KHO MHOTO (haHTa3UH.

[TocMoTpuM Ha IpyrHe JTMHUU 0OO0CHOBAaHHOCTH 000OMIEHHBIX (HOPM.

Jlunus ToxkaecTBa. B pabore [5] B kauecTBe «poI0BOro mpu3Haka» odoOmenus 3anaun 3C
JIOTIOJTHUTEIBHO YIIOMUHAETCsl «00001meEnHast popmyrna Kaccunmy.

OpHako 95TO HE HMEET CKOJb 3HAYMMON apryMeHTalud, W00 BBIXOAWT W3 JAPYrou
CHUCTEMATHKH.

[Ipexne Bcero, mMo0OHBIE TOKACCTBA OTPAXKAIOT COBEPIIEHHO HHBIE CTPYKTYpPbl. A UMEHHO
YCTaHABIMBAIOT ONPECIIEHHBIC OTHOMICHMSI JIIs1 0000MIEHHBIX MocieoBarenbHocTell GudboHaTIN
U HE HMMEIOT HEMOCPEICTBEHHOTO OTHOILICHHS K KOHCTaHTaM — BEIIECTBEHHBIM pEIICHUSM
XapaKTEPUCTHUECKUX aJIreOpandecKuX ypaBHEHUH.

O npenenbHBIX KOHCTAHTaX-aTTPAKTOPaX Pa3roBOP OCOOBI.

Kpome Ttoro, wucxomHoe TtoxaectBo Kaccunu (MMEHHO TOXAECTBO, a HE QopMya)

F

2 _ n
1P —F-=(-1)" xopomo mpocMarpuBaercsi B  IOCIEAOBATEIBHOCTH  MOAXOJSIINX

OOBIKHOBEHHBIX Jpo0ei, 00pa3yroIuxcs B pe3ysIbTaTe Pas3IoXKEeHHUs KOHCTAaHTHI B OCCKOHEUHYIO
HENPEPBIBHYIO IPOOb (B IEPBOM PSTy PACIIOIOKEHBI €€ KO (DUITMEHTHI)

kY

‘111111 1 1 1
=112 35 8 13 21 34
W12 358 13 21 34 55

Jns ATOrO0 JOCTAaTOYHO TMPOU3BECTH TMEPEMHOXKEHUE "KpecT-HakpecT' duciauTened u
3HaMeHaTeNnel coceqHux apooeit. Ouu ke yncina GudoHauuu.
Hanpumep: 88 —5-13=-1; 13-13-8-21=1.

3 http://en.wikipedia.org/wiki/Multiplicative_inverse.
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Ho TouHO Takue cBs31 Mbl BUIUM U B IpYTUX "IEMHBIX" Pa3jIoKEHUSAX.
D10 abCOMIOTHO JOTMYHO, MO0 umciautTenu 4, w 3Hamenarenn B, cocemHumx noaxomsumx
JIpoOelt CBsI3aHbl AHAJIOTHYHBIM COOTHOIICHHEM [9]:

An+an _Aan+1 :(_l)n'

B Takoii unTepnperanuu ToxAecTBO KaccuHM He SBISAETCS OTIMYMTENIBHBIM NPHU3HAKOM
uMeHHO uucen @uboHayun. OHO CONYTCTBYET pa3IOKEHHUSM BCEX HPPALHOHAIBHBIX U
TPAHCUEHJEHTHBIX YUCEL.

Hamnpuwmep,

"y

‘17114 1 1 1 4 1
70 |35 8 37 45 82 127 590 717
W12 2 14 17 31 48 223 271,

!

‘121 1 4 1 1 & 1
eld [2 8 11 1% 87 106 193 1264 1457
13 4 7 32 3% 71 465 536

Ucxonst u3 »>tHX cooOpakeHuil, ToxaecTBo KaccuHM — HEyJayHbIM KaHAWAAT Ha POJIb
«pOIOBOTO Mpu3Haka» 0000meHus 3agauu 3C, MOCKOJIBKY MO CYIIHOCTH CBOEro OOpa3oBaHHS
O0XBaThIBACT OYKBAJILHO BCE HEPAIMOHAIBHBIC YUCIIA.

Jloruka nporusopeunii. B psne paccyxnenuil no pazsuruto teopun 3C nmpocMaTpuBaeTcs
JIOBOJIBHO JIFOOOIBITHOE M JIOTMYECKH IPOTUBOPEUNBOE HACIIOCHHUE.

C oxHOUW CTOPOHEBI, MPUHUMACTCS, CKAKEM, HCOUCBUIHOE YTBEPKICHUE, YTO H3MCHCHHE B
nenHou Jpobu (1) 300TOM KOHCTAHTHI HE MMEET OTHOILICHHS K OOOOIICHHIO TEOPETHUYECKUX
noctpoenuit 3C.

[Ipocto momy4aetcs apyroe yucio. M Touka.

XOTs1, 3aMETUM, 3TO J1ajeko He (akT (CM. HUXKE).

C apyro# cToOpoHBI, TpoBo3riamaercs Te3a [7], uyro Bapuanus koddduimenta p B
TpuHOMe x2 — px —1 MMeeT IpAMoe OTHoOlIEH e K 0606mIeH 0 3C.

Jlaxxe, HECMOTps Ha TO, YTO TOXKE NIPUBOAMUT K JPYTMM 4YHUCIAM — KOPHSAM TPUHOMA,
Ha3bIBAEMBIM «CEMEWCTBOM 30JIOTBIX KOHCTAHT». — DTO K TOJIBKO IIPUyMaTh!

Ha wmam B3rmsig, B pamkax pacuipeHust cTpyktypbl 3C o0e 3TH  MaTeMaThyecKue
MaHUITYJISIIIAU MAJIo YEM OTINYAIOTCS IPYT OT JIpyra.
JlomycTtrM, Mbl pEIIMIIM HA3HAYUTH OTJIMYMUTENbHBIM IIPU3HAKOM PABEHCTBO MAHTHCC YUCIA U

06pPATHOrO K HEMY UHCIA [0 CXeMe x —x | = p-
Ho To4HO Tak HUYTO HE OTPAaHUYMUBACT U HE MEIIAET OMPEACIUTh IPYTroil H6a308bil (POO060I)
NPU3HAK COOMHECeHUs: C 30JI0MbIM CeyeHueM, HalpuMep:

Haan4due OECKOHEYHOTO M HENPEPHIBAEMOTO psjia €IMHUIl B IIETHOU Npo0H.

WNuave roBopsi, ecnu TakoBas IIETMIOYKA-BEPEHUIIA EAMHMII HAONIOJAeTCs, TO JOMYyCTHMO
paccyX/1aTh 0 HAIMYUHN TEPMOB MTOXO0KECTU Ha MoJieib 30510Toro cedeHust 3C win e€ pakTuueckom
pacupeHu-0000IIEeHUH.

Ot10 He danTazun. TakoBOM KJIacC YMCeN IEUCTBUTENIBHO CYIIECTBYET U HETIJIOXO U3YYECH.
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Baaroponnbie yncsaa. [Ipogormkas pasroBop O HEMPEPBIBHBIX APOOSX, BO3BMEM, YHCIIO C
pasIoKEHUEM B IICTTHYIO APOOh aHAJIOTHYHO 30JI0TOMY CEUYCHHMIO, 38 MCKIIOYCHHUEM TIEPBOTO YHMCIIA,
paBHOTO 3 (TpéM).

Jlerko mokasaTh, YTO OHO PABHO:

1 _ 1+0
1 4+3¢
1+ L
1+
ITo T'. Apakensiny «1000€ M3MEHEHHE B IIEMHOW IPOOH, B YaCTHOCTH 30JIOTOM KOHCTAHTHI,

3TO MOMPOCTY MEPEXO] K APYTrOMy YHCIY» U He OTHOCHTCS K 0000mmeHusm 3C.
2

[3.1] =
3+

3aTo, KOrja OH caM M3MeHseT KOd(D(UIMEHT p B ypaBHEHHU x~ — px —1=0, TO 3TO SKOOBI

uMeeT oTHolleHue k 06o6menuo 3C. bonee Toro, Bo ciaBy 3TOro, KOpHU OOBIYHOTO KBAJPAaTHOTIO
ypaBHEHHUS 0OBSBISIOTCA «30JI0THIM cemeiicTBoM». Hanepekop BceM yueOHUKaM 110 MaTeMaTUKe.
Koncranty @ wmbl gelicTBUTENBHO HE 0000111aeM. DTO Bceraa ObUI0 Hallel HCXOIHOM TE30M.

Ho ogHo3HauHO cKa3atk, 4TO (hopma ’3, l] HUKaK HE CBS3aHa C 30JIOTBIM CEYCHHEM, KaK-TO

TOXKEe HE mojiydaercs. Bc€ Obl M HMUYEro, HO MOJOOHBIX YKCE MPEBEIIMKOE MHOXKECTBO, KOTOPOE
MMeEET MOIIHOCTh KOHTUHYYMa WJIM PABHOMOIIHO MHOXECTBY BCEX BELIECTBEHHBIX YUCEI.

Brazopoonoe uucno® omnpenensieTcs Kak HPPAIMOHAIBHOE YHCIO, WMEIOIICE ICIHYO
IpoOb, KOTOpas B KAKOM-TO MOMEHT CTAHOBUTCS OECKOHEYHOM MOCIEN0BATENLHOCTBIO SIMHHMI] | :

v=00;a,ay,..,a,,l1

ITpoToTHIIOM TaKMX YHCEN CTala Majas KOHCTaHTa 30J0TOr0 Ce4eHus = [0; 1] , JUIL KOTOpPOH

HenHast poOb MOJTHOCTHIO COCTOUT U3 SIUHUI], KPOME HYJICBOTO WICHA WIIH 1IEJIOH YacTH.
JIro6oe 651aropoJHOE YHCIIO MOXKHO 3aMUCcaTh KakK

- An +(p’4n—l
Bn +(an—1 ’

rac Ak 5 Bk — COOTBCTCTBCHHO YHUCIUTCIIb U 3HAMCHATCIIb IMOAXOAAIUX pAlUOHAIIBHBIX ,HpO6CI>'I.

\Y

2)

HexkoTtopsle TUITMYHBIE IPUMEPHI:

1 2[32.ﬂ _ 2+ _ 3429 _ 5+3¢ _ 8+5¢ _
3s | $ o 7+3p  10+7¢  17+10@  27+17¢
1 b
2+1+...
1 :[23T] 3+@ _ 4439 _ T+49 _ 11+7¢ _
yy | T 7+20 9+7¢ 16+9¢ 25+16¢p
1 b
3+1+...
T=2%9 = _k*+0 T1=-3%9
1 = T, = v . = .
1,2, 1] o [1, &, 1] e [1,1,2,7] 512"
-1_  1+0o -1_  1+209 - I+m@
k,2,1| = —F—————; k,3,1]= kym-1,1=——F————:
[£.2.1] k+(k+1)@’ 3.1 k+(2k+1)@° fom=1.1] k+(mk+1)¢

* http://mathworld.wolfram.com/NobleNumber.html.
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lk’l’z’ﬂ:k+11++(221ip+1)cp; lk’1’4’ﬂ:k+11+?jk(p+3)cp; [k’l’m’ﬂ:k+1+(lz;km+(pm—1)<p;
[1,2,25]:%(2; [2’2’25]:%; ’k’z’z’T]:5k+25:(22(/E+l)(P;
[k, 1] = k+21++(§l‘€p_l)(p; [3,3,3,1] =%.

Cremyer OTMETHUTB, YTO LIEMTHBIE JPOoOU JaroT Oosiee YHUBEPCATIBHBIN CIIOCO0 MPEICTaBICHHS
BEIIECTBEHHBIX Yucell. — [IJi HUX He UMEeT 3HAUYEHHUs BEIOOP CUCTEMBbI CUHCICHUSI.

Mo>KHO 71 Ha3bIBaTh JIaHHBIE YHCJIa YCIOBHO "30510TOHOCHBIMU"? — Brionne. XoTs Obl n3-3a
HAJIMYMS B WX 3aIMCH KOHCTAaHTHl @ WM KOpPHA M3 MATH. A TakKe COTJIAaCOBAHHOCTH IIETTHBIX
npoGeil B BUjIE HATMYKA OECKOHEYHOTO HENPEPBHIBHOTO PAIA €AMHUIL | .

A umeHOBaTh «O0OOIIEHHBIMU 30JI0THIMU ceueHussMu»? — Ilpu xenmanum mMoxHO Be€. Kak
TOBOPUTCS, €CJIM JaXK€ HENb351, HO CHIBHO XOYETCHL...

Ha camomM paene kakue-To napaiesin-acColuanu, BO3MOXHO, U IPOCMAaTPUBAIOTCS.

Ho ctporo-nosstuiiHas B3auMOCBS3b C 30J0TbIM CEYEHUEM BCE-TAKU OTCYTCTBYET.

[IpencraBnsiercs, 3To OIMXKE K TOMY, €CIIU 3alHcaTh J000€ BEIIECTBEHHOE YUCIO d B BUJE
npousBenenus a =P [b, rue b =aP, u npoBO3MIACUTE O "TEHETHYECKON" CBA3M KOHCTAHTHL @ C
30JI0TBIM CEYEHHEM.

B 1ienom e BC€ 3aBUCUT OT B3aMMHOM JJOTOBOPEHHOCTH B CpeJie HAYUYHOU OOIIECTBEHHOCTH U
bopMyTUpPOBaHUS HEMPOTUBOPEUYHUBBIX ACHUHUIINM.

[Toatomy hopmel (2) HAPEKITH O.1a20pOOHBIMU YUCIAMU. AOCOTIOTHO TOYHO U KOPPEKTHO.

Bpogne, kak u cBsi3aHbI OHH C TTOHSATHEM 30JI0TOTO ceueHus (0J1aropoHOTr0 METalIa).

Ho, yBBI, HE Takue 30m0Thie. He Ta mpola.

Tepmun "3050TOC ceueHne" MaBHO 3acCTOJIONEH 32 YHUKAIBHBIM Pa30MEHUEM IIEJIOTO Ha JBE

4aCcTu U COOTBCTCTBYIOH.ICIZ MaTeMaTHYeCKOM KOHCTAHTON P = (p_1 .

Kaxkune-1160 060011eHus 3TOM KOHCTAHThI IPOTUBOPEYAT 3[PABOMY CMBICITY.

Ta e dopma p-ceueHuid WM TPUHOMA CTApUIMX CTEMICHEW M3BECTHA MaTeMaTHKaMm Oolee
MOJIyBEKa M BITOJIHE CAMOJIOCTaTOYHA 0€3 MPUCOCIMHEHUS "30710ThIX " MpUIaraTeabHbIX.

Kak u anrebOpandeckoe ypaBHEHHE OOIIETO BUIA, KOTOPOE 00S3aTENLHO COJEPKUT 30J0TOE
CEYCHHE B YACTHOM CITydae ompenenéHHoro Habopa Ko PpuImeHTos.

3os0TONCKaTeIAM Ha 3amMeTKy. Ectb B ¢opmooOpazoBanuu (2) emé onHa, MOXKaIyH,
Haubosee npuMeyaTesbHas n3toMuHKa. C onpaBKoi Ha Halle TOBECTBOBaHUE.

1+ _

2+0 ¢

JlaHHas 3aKch HE TOJIBKO BBIpaKaeT caMy KOHCTaHTy 3C B YaCTHOM cliydae [1] =

Bce ocranpabie uncna (2) Takxke onpenenstores yepe3 koncranty 3C.

To ecth 3050TOC CedeHHE OyKBaIbHO KPACHOW JIMHUEH MPOHU3BIBACT BCE 3TH OCCKOHECUYHBIC
BepeHHMIIbI HOBBIX unces. Kazamock Obl, OepH 1 Ha3bIBail X «0OOOUIEHHBIM 30J0THIM CEMEMCTBOM
WJIM «30JIOTBIMH YUCIaMU).

Bo Bcsikom citydae, y HUX Ha 3TO HEM3MEpPUMO OOJbIle "HACIEACTBEHHBIX MpaB', ueM y TeX
’K€ KOpHEH 00bIYHOT0 KBAJPaTHOTO ypaBHEeHUs. He roBops yxe o Apyrux TppuHOMax.

Tem He MeHee, aHTJIOSA3BIYHbIC ABTOPHI MMOAOILIN K MOHITUHHOMY CJI0BOOOpPa30BaHUIO BEChbMa
KOPPEKTHO, B JYUIIUX TPAAMIMAX Pa3HBIX MaTeMaTH4ecKuxX MIKoja. OHM BBeaW Ui uucen (2)
HOBBII BITOJIHE MTOHATHBIN M Y1000BapuMBbIil TEpMHUH — "OJ1aropoiHbIe yncia'.

Koppexkrho. [IpaBmiibHO. JIOXOAYMBO U HEPOTUBOPEUHBO.

JlocToliHbIil oOpa3zel uIsl OCTaIbHBIX 30JI0TOUCKATEIICH.
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Bb1i1 s manbunk? — [IpuBeném emé onHy nuraty: «A Belp 0€3] JaBHO yeEn. Benomaum,
YTO I71e-TO0 B Hayasie 60-X rooB mpouuioro Beka maremaruke 3C cTajo CIMIIKOM TECHO B y3KHUX
paMKax 3JIEMEHTapHOM TeopuH (reomMeTpuuyeckue (GUrypsl U Tejia, NPOCTEHIINE CBOWCTBA 4YMCEN
®uboHauyyu M TOMY I0I00HOE) U Havalcs HacTosAMi 3onomou 0yMm. Bosuukna The Fibonacci
Association cO CBOMM €XEKBaPTaJIbHBIM XypHanoM The Fibonacci Quarterly — X cerogHsLIHEMY
JHIO M3[JAaHO YK€ MATBAECCAT TOMOB IO 4YEThIpe HOMepa B KaxaoMm, okoso 20000 crpanwun
IPEUMYILIECTBEHHO MaTeMaTHYECKUX TEKCTOB, HAMMCAHHBIX, KaK MPaBUIIO, MPO(hECCHOHATbLHBIMU
MareMatukammu» [5]. — TouHo Tak. 3a HCKITFOYCHUEM ABYX THIEPOOTM3NPOBAHHBIX AKIICHTOB.

CamocrosarenbHoi «maremaruku 3C» HHUKorzaa He Obuto. Berpewanuch aumbs 060co0sieHHbIe
CJIy4au MPOSIBJIEHUS 30JI0TOTO CEYEHHS B HEKOTOPBIX MAJIOYHCIEHHBIX 3a7a4ax.

Huxorzaa He Obl10 U «30510TOr0 6ymMa» B npuBsizke kK Accorpannn @ubonaqy.

Ora opranu3anys BO3HUKJIa HA MTHOW MTOYBE, HUKAK HE CBSA3aHHOM C 30JI0ThIM CEYEHHEM.

Omna 3aHMManach 1 MPOAOJIKAET Pa3BUBATh OOIIYIO TEOPUIO YHCET U YACTHOCTH, 0000IIEHHBIE
LeJI0YHCIIEHHbIE TTOCcTIe10BaTeNbHOCTH. B pacmmpenue uncen @uboHaquu.

Ha 20 TbIc. 10OpOTHBIX MaTEMAaTHUYECKUX TEKCTOB €€ JKypHasla Bbl MIPAKTUYECKU HE HalaETe
ynomuHanuii o 3C. U yx tem Oojee Kakux-TO BbIAYMaHHBIX «0000mmeHuii 3C» uim «ceMencTB
30JI0TBIX KOHCTAHT.

A BOT caMM pe3yJbTaTbl JEATENIbHOCTH aCCOLMAIUMU U TOHBIHE JOCTOWHBI BHHUMAaHUS,
rI1yOOKOr0 M3yueHHs] U MaKCUMAaJIbHOTO IIUTUPOBAHMUSL.

Torma HekoTopsle aoMopolieHHble ("BblpalieHHble" aoMa) paboTel MO0 MPOCTO HE
HOSIBUJIMCH, TMOO HUKOT/Aa Obl TPOMOIJIACHO HE MPETEH0BAIM Ha MEPBEHCTBO JABHO HM3BECTHBIX
HAyYHBIX UJICH, TOJIOKEHUN U MaTeMaTHYECKuX (Hopm.

JlnHuA TpHHOMA CTApPIIMX CTeneHeil. Bomnpochl-KomiM3uM, CBA3aHHBIE C TPUHOMOM
crapmmx crenened x? = x?7! +1 um p-popmamu (p-cedenusimu, p-ancnamu OUOOHAYYM M T.IL.)

JIOCTATOYHO MOAPOOHO ocBenieHbl B padorax [10—12]. Het HeoOX0quMOCTH TOBTOPSITHCS.
PaccMoTpuM TOIBKO OZMH HOBBIM KOHKpETHBIN Bompoc. B pamkax o6cyxkaaemMoi mpooOaeMsl.
[IpiTasgch Kak-To pa3BUTh COOCTBEHHOE BIeuaTieHue ot pa3Butus teopun 3C [7] B crathe [4]

MIPUBOASTCS CBOM «POJOBBIC TPU3HAKH JJIsI 30JI0THIX p-TIPOTIOPITHIN.
bernpiii aHanu3 MO3BOJSET YTBEPKIAATh, YTO K BBIICICHUIO-HA3HAYEHUIO ATHX IMPU3HAKOB

MO/IONUTA BEChbMa TOBEPXHOCTHO.

OHu He TONBKO HE OOOCHOBaHb, HO M HE OTpPAXalT Kakue-nubo crenupuyecKu-

OTIIMYHUTEITHHBIC YEPTHI MIIH OCOOCHHOCTH UMEHHO ITHX CTPYKTYP:

« Tak, nepBblii "pomoBoii mpu3Hak" (PUKCHUPYET, YTO KOPEHb A ypaBHeHUs yP = xP71 41
€My K€ TOXKIECTBEHEH )\P E)\P‘l +1. OgHako »TO aOCONIOTHO BEPHO W OYEBUIHO IS JIFOOOTO
anreOpandeckoro ypaBHenus. [lo ompenenenuto kopHeit! Tak ke Kak M LUTUPYEMOE 3aTeM
CBOMCTBO-aTpuOyYT x” = x [} P! creneneii.

o Jpyro#i mpu3zHak akIEHTUPYET BHHUMaHWE HAa TOM, YTO /IS SKBHBAJICHTHON BO3BPATHOM
(pekyppeHTHOM) mocsenoBatenbHocT [ p+n = fp-14n T [, NOCTOBEpHO BBHIMONHAETCS CBOKMCTBO

nlgrlw Juntl o _}\. Ho 5T0 kadyecTBO Tak»e HE SBIISIETCS HEKOEHW XapaKTEpPHOM 4epTO MMEHHO

JTAHHOM CTPYKTYDBL.

Cormnacuo teopeme beprysumm, ecin A — HanOOJIBIINIA IO MOJYJIIO U €IUHCTBEHHBIH KOPEHB
MOJIMHOMA O0LIEero BUJA, TO MPAKTUYECKH IS J1I000ro Habopa HayaJIbHBIX YCIOBUI SKBUBAJICHTHAs
MOJIMHOMY BO3BpaTHasi (PEeKyppeHTHasl) MOCJEeI0BaTEIbHOCTh O0JIaJaeT YKa3aHHBIM IPEesIbHBIM
cBoiictBoM [13].

OcTtaércs TONBKO HEAOYMEBATh OT MOJOXKEHHUH U BEIBOJIOB palbOTHI [4].
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Hcropuyeckunii p-uzomoppusm. OIHOBPEMEHHO BBI3BIBACT HEMOHMMAaHUE caM  (hakT
XPOHUYECKON CyMaTOXU-CYEThI C YIOMSHYTON anredpandeckoi CTpyKTypoi.

Kakum-1o HEe XapaKTEpHBIM I HAyKU [TOCTOSIHHBIM U HEOTCTYIIHBIM OCBUJETEIbCTBOBAHUEM
e€ HATMYUSI-IPUCYTCTBUS B OE3MEPHOM OKEaHE YeJIOBEYECKUX 3HaHUM.

Bcé 9T0 Tak yaMBMTENbHO, U060 TpHMHOMMAIbHEIE (OPMBI cTapmmx creneHeil yP*l = x7 +1

NIyOOKO ¥ OCHOBATEIILHO MCCIICIOBAHBI B psiic paboT (TOJIBKO BIyMaTthes!) Ooiee moiryBeKka Ha3asl.
B Tom wuymcne, kak 4YacTHbIe cllydyad OoJiee OOIIMX XapaKTEPUCTHUCCKUX YPaBHEHUA,
HaTnpuMep,

x5 =x" +1, Dickinson (1950) [14];
P = gxP +p, Raab (1963) [15];
xP(x-1)7 =1, Harris ~ (1964) [16].

W Hukorza HU y KOTO He 3apo’KJiaiach MbICIb Ha3blBaTh UX "0000mEHHbIMU 3C", a UX KOpHU
— "30JI0TBIMU CEUCHUIMU".

Xotrss Bce oHM coaepxkaT 3C OTOenbHBIM YacTHBIM J3mH3040M. Kak BrpoueMm, u
anredpanveckoe ypaBHEHHE OOIIEr0 BUAAa B CBOMX OCCKOHEUHBIX BapHAIMSIX B 3aBHCUMOCTH OT
BBICIIICH CTETICHH, KOJIMYECTBA CIaraeMbIX, BETHUYUH KOI(PPUIIUEHTOB U T.1I.

Tak, cormacHo mozmenn Xappuca x”(x—1)? =1 [16] ananurmueckas opma Has umcen
HKBUBAJIEHTHON 0000mEHHON mocnenoBareabHOCTH PuboHauum (rmo tumy Qopmynsl MyaBpa—

bune) ¢ TpaANIIMOHHO €AMHUYHBIMY HAa4YJIBHBIME ycaoBusiMu f;, =1, k =0, m —1 umeer Bug

+

fn=z m, 3)

rie A; — KOpHH XapaKTepUCTHYECKOTO ypaBHeHus, M = P + ¢ — Konu4ecTBO STUX KOPHEii.

JlaHHOE€ COOTHOIIEHHE HAXOJIUTCSA IYyTEM COCTABIEHUS CHUCTEMbl YPAaBHEHHMS Ha OCHOBE
HaYaJIbHBIX YCJIOBHM M €€ pemieHus mo npasmiy KpaMmepa ¢ BBIYUCICHHUEM ONPEACTUTENS] MATPHUIIBI
BannepMonzaa, cOCTaBI€HHON OCTPOYHO U3 TEPMOB-UJICHOB F€OMETPUUECKON TPOTPECCUH.

B 371011 CBS3M HEBOJIBHO BCTIOMUHAIOTCS, MOJKHO CKa3aTh, HeaBHUE paboTsl [17, 18], koTopsie
ObUTH CIIEIMANBHO MOCBSIIEHBI MONy4YeHHI0 ¢opmynbl bune tuma (3) sl YUCIOBBIX p-psAIOB, HO
TaK U He BbIBEICHHOW. Mexay TeM, el IOJIBEKa.

DIJIEMEHTBHI IOCIACAOBATEIbHOCTH {DPHOOHAYYM MOXKHO TaK)K€ BBIYUCIATH C ITOMOIIBIO
KOMOWHATOpHOU (DOpPMYJIIBI Uepes dJIeMEHThI TpeyronbHuka [lackans

on/m0
— iq
=y Gl (4)
i=0
OTtMmeruM, 4TO B PabOTax COBPEMEHHBIX 30JI0TOMCKATENIEd 4acTO M BEPHO TOBOPHUTICA O
KOMOWHATOpHOU cBsi3u p-psnoB PuboHauun c TpeyronbHukoMm Ilackama. Ho ananutmueckoit

KOHEYHO-CyMMHUpYtolei ¢popMyiibl (4) BbI TaM IpocTo He Hainére. Xotd eit ~ 50 et oTpory.
HmeeM Takke CpaBHUTEIBHO MPOCTYIO GOPMY ISl CYMMHPOBAHUS 3JIEMEHTOB psijia:

q-1

ifz = Z (_l)i qi—l Sntm-i
i=0 i=0

¢ e€ pazHooOpa3HbIMU Bapualusamu [16] u T.11.



BaCuJlenko "danToMBI" 30J10TOr0 CeUCHUS AT

10

Bce sTH, kak BIpoyem, U MHOTHE APYTHE JaBHO U3BECTHBIE PAaBEHCTBA, B CBOEM YaCTHOM
ciydae g =1, 0e3yclOBHO, CIpaBeAJIUBBHI JUIsi TPUHOMMAIBHOW MOJENU CTapUIMX CTeHeHel

xP = xP +1 nnm p-cedeHuid.

Iyru pacmupenus 3axaum 3C. Pacmmpenue 3amad, poJICTBEHHBIX C 30JIOTBIM CEYCHHUEM,
MOYKET OCYIICCTBIIATHCS CAMBIMH Pa3HOOOPa3HBIMH CIIOCOOAMH.

Ecimi mocMoTpeTs 4yTh TIyOXKe, TO MPAKTHYECKH <JTIO00W anreOpanvecKuil IMOJIMHOM C
JIOMUHHUPYOIIUM TIOJIOKUTEIILHBIM KOPHEM, TaK WM HWHa4e, OTPaKaeT JCIICHHE CAMHUYHOTO
OTpe3Ka Ha JIBE YaCTH B onpeaenéHHon nponopium» [10].

B paGote [7] 3TO MHOXECTBO MCKYCCTBEHHO cCykaercs: «B kadecTBe (yHIaMEHTaIHLHOTO
NpU3HAKa, BBIACIAIONIEE '"30JI0TOE€ CEMEHCTBO Cpeld MHOXKECTBA JIPYTHX TEOPETUYECCKH
JIOITyCTUMBIX CEMEHCTB, €CTECTBEHHO OpaTh YHUKAJIBHOE MPABULO COXPAHEHUs: <COBIAICHUS™>

manmuccor (ITCM)» — B (hopMe MPOCTOro KBaJPATHOTO YPABHEHHS x — x | = p-

3aM€TI/IM, YTO €CTECTBCHHOCTHL JAHHOT' O HpI/ISHaKa BOBCC HC OUCBH/IHA.

Je-dakto oH nmpousBojieH. Heuto cBoO01HOTO BEIOOpa (HAOOpa) HAYaIbHBIX YCIOBHUH.

XoTss M moAaBOAWTCS Hekas Oaza: «B Hamem ke cimydae BBIOOp MpaBWiIa COXpaHEHUS
MaHTHCCHl OTHIOAb HE ciaydaeH. Benp ecnm Baymartbes, [ICM cBs3aHO ¢ TOHSATHEM OOpaTHOM
BCJINYHHBI, OTHOCAIIIUMCA K I-II/ICJIy OCHOBHBEIX B TeOpI/II/I YHUCCII, HGO6XO,Z[I/IMBIM, Hpencz[e BCCro, Ajd

CBEJICHUS OTEpaIiy JACJICHNUS K YMHOXEHHUIO Ha 0OpaTHYIO BEIMUUHY» [7].

1+v5
Ilpy >TOM NPUBOAATCA O4YEBMAHLIE IPeoOpa3OBaHUSA  THIIA o :eln T2 = arsh /2,

TPUBUAIILHO CBS3BIBAs JIBE TOXKICCTBEHHBIE (10 ONpeieNeHuto) 3anucu [19]:
»  yx=¢™¥ — paBeHCTBO, BEITEKAIOLIEE U3 ONpe/eNeHHs Torapudma ¢ T00bIM OCHOBAHUEM,
B JIAaHHOM CJIy4ae B BHJIC HATYypAJILHOTO Jorapudma e, To eCTh

X = 2lg2x = T[lg'l'[x = q)lgq)x;

X -X
—-e

» shx=le

/ 2 — ompenenenue (06o3HaueHue) QyHKIMHU THIEepOOTUIECKOTO CHHYCa

¢ oOpaTHOW (yHKIIMEH — TUIIEPOOTNIECKUM apKCUHYCOM (apeacuHycoM) arsh x = ln(x +Vx2 + 1) .

1, [1
®DopManbHO COSMMHSIS 1B TOXKIECTBA IpU X = 1/2, mony4aem ® = eln %J' s _ parsh1/2-

2
COOTBETCTBEHHO TOJOXKUTENbHBIH Koperb )\ =2 4 [P 4| ypaBHenus x> - px-1=0
2

TOKECTBEHHO MEPEINCHIBACTCS KaK )\ = o4Sh P/2.
Crout 00paTuTh 0CO00OE BHMMAaHHE HA TO, YTO HMEHHO ATOT HCKIIOUUTENbHBIA BHI
KBaJIPaTHOTO ypaBHEHHs x> — px —1 = () TIO3BOJISIET MEPEHTH K TOKIECTBEHHOI Mepe3auch KOpHs

B €0 aJIeKBaTHOU opMe (110 ONpECIICHHUIO) Yepe3 apKCUHYC.
VIMEHHO 3T0, ¥ TOJIEKO 3TO MOPOIUIIO YIOMSHYTOE MPABHUIIO MAHTHUCC.

[loToMy, He MyIpPCTBYS JTyKaBo, Apyras pa3HOBHUIHOCTh YPaBHEHMS x> — x —¢ =0 mpocro

"BbIIABIMBAETCA" U3 Kpyra NOJIXOIAIIMX KaHIUAATOB Ha pacuiupenue reopun 3C.
Bcero gumbe 1Mo npuyMHE HAaNWYMS B TOXKIECTBE IS ApKCHUHYCa  ©IWHUIIBI

arsthln(x+\/x2 +1

«Hazno cka3zaTb, 4T0 BOOOILE-TO 30.10Mm0e 3/1eCh OOBIYHO MOHUMAETCS B IEPEHOCHOM CMBICIIE
KaK npexkpachoe, 3ameyamenbHoe no 00CmMouncmeam 1 T.I1., HO TJaBHOE, KOHEYHO, He 3To. Bropas
1oCJIe0BaTeNbHOCTh (p = 1, ¢ =2, 3,...) IBHO U30BITOYHA B TOM CMBICIIE, YTO (PyHIaMEHTAIHLHOMY

, TJIe y’Ke HeT MecTa KodPUIUEHTY ¢:



BaCuJlenko "danToMBI" 30J10TOr0 CeUCHUS AT

11

npusHaky [ICM, KoTopblil HE ¢ IOTOJIKA BEAb B3AT, OHA HE COOTBETCTBYET U IIOTOMY K 30JI0TOMY, B
YKa3aHHOM CMBICJIE CJIOBA, CEMEUCTBY MPHUUNCIIEHA ObITh HE MOXKET» [7]. — SIBHO aHra)KHpPOBAHHOE

paccyk/ieHue, GoIbIIe MOX0Kee M HATPABJIEHHOE Ha TIOATOHKY Pe3yNbTaToB Mo opmy sh 7/2
Tor ke mpu3HaK paBEeHCTBA MAHTUCC IPEBOCXOAHO MOAXOOUT M Ul KOPHEH YPaBHCHHS
x?-x= g - TONIBKO HyXKHO CPaBHUBATh YNCIa-KOPHU A(g) = (1 +y1+ 4q) / 2 ¢ MX KBaJIpaTaMH.

IIpu sTOM nosyyaetcs Beewenno 6e3ynpeyHas U KpacuBas CTPYKTYpa.

Ona wuAeanbHO TOAXOMUT TMOJA TOHATHE '"pOAOBOro Npu3HaKa" ¢ yOeIuTeIbHEHIINM
(opMasbHBIM CBONCTBOM-TIPAaBUIIOM COIOCTABICHUSA-PABEHCTBA MAHTHCC YHUCIIA U €0 KBaJIpara.

C coBepIIEHHBIM T€OMETPUYECKUM M ajredpanyecKuM TOJIKOBAaHHEM KBajaparta. Bcé Takxke
(dopmupyercsi OECKOHEUHBIN Psii UPPALMOHATIBHBIX B3aUMHBIX IAp YHCEN, KOTOpPbIE OTIMYAOTCS
LEJIBIM YHUCIIOM U MTOPOXKAAI0T HHTEPECHBIH 3((EeKT paBeHCTBA MAHTHUCC YMCIIA M €T0 KBaJpaTa.

bonee Toro, noJOOHBIX YUCIOBBIX U aIeKBATHBIX UM aIreOpandyecKux CTPYKTYpP CYLIECTBYET
BEJIMKOE MHO>KECTBO.

Jl1s 1eMOHCTPUPOBAHUS OTPAHUYMMCS JIMIIb MOJMHOMAMM C MajbIM YHMCIOM YIEHOB, B
YaCTHOCTH, TPUHOMaMH, KOTOpbIE HanboJjee y100HbI U MOHATHBI I KOMMEHTapUeEB.

Hmerom odunakosvle manmuccol Takue CTPYKTypsl (1> 2, g, a, ¥ — OJOKUTENbHBIE 1IEeIIbIEe):

CZ) x" —X =¢ —4HCIO U €r0 n-1 CTCHCHb, HAIIPUMEP, YUCJIO U €TI0 KBaApaT,

b) x" —x" =q — JBe pasHble CTeNEHM uWcia, B ToM umcie x" —-x"'=¢g - nBe

oCICA0BAaTCIBHBIC CTCIICHHU YHCJIa,

¢)x" =ax+1 O x" 1 —x7! =4 — crenens uncna u ero o0OpaTHOE 3Ha4YeHHe, BKIII0Yasi CaMo

YHCJIO U ero oOpaTHoe 3HadeHue [7];

d)x"=ax"'+1 0 x-x""'=4 - umcio um o6paTHOe 3HaYCHHE €ro CTEMCHH
(oTpunaTenbHas CTENEHb YHCIIA).

Bo3MOXHBI ¥ Ipyrue BapuaHThI, HaIIpUMED, x”(x—l)q =1 — B3auMHas 0OpaTUMOCTH ABYX
crereHei: uncma 1<x <2 wu ero mantuccel X —1. B mpocreiiimem cirydae eIMHUYHBIX CTETICHEH
n =q =1 momyuaercs BCE Ta K€ MOJEIb 30J0TOTO CEUECHUS CD(CD - 1) =1. U Tak nanee...

3aMeTHM, 4TO PAaBEHCTBO MAHTHUCC, O KOTOPOM C BOCTOPTOM T'OBOPST 30JI0TOMCKATEIH, TS

2 1

Ha mapel YACEJI x~ ~ X WIHA X + X , BOO6H.[C—TO BCIIb B MATCMATHUKE 3aypsaaHasl.

1M cBoiicTBOM 061a1aK0T JTr06kIE pasHocTi A(x) — B(x) = p, paBHbIe nenomy uucy p.
Hanpumep, mepBoe NpHINENNIEE Ha YM PaBEHCTBO X —Sinx =p (puc. 1). Jlna ymoGersa
IIPEJICTaBJICHNs YUCIIa IPUBEIEHBI K MHTepBaly (—1, 1) myTém BeluuTanus p.

arg, (x—sinx=p)—p
1

0 10 20 30 40 0 &l 70 a0 a0 P

Puc. 1. beckoneunas HEMCpUoaANYCCKasd YruCjIoBas NOCJICA0BATCIbHOCTD,
JJIA KOTOpOﬁ Ha6J'IIO,Z[aeTC$I PAaBCHCTBO MAHTUCC YUCCI U UX CUHYCOB
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Wnu TO XKEC caMoc€C C AKCHOHEHIINAIbHOMN

3aBHCUMOCTBIO e* —x = p (puc. 2).

Hanpumep, n1s p = 10 umeem

x=arg (e’ —x=p) 2,5279632202
e” ©=12,5279632202..

W mano kTo BmamaeT B TPaHC WM «BO3HOCHT CBOM
pykd K HeOy, MpOCIaBiisis TBOpIA BCEICHHOW»® OT
IIOJOOHBIX COBIIAJICHUN.

MO0 3TH MOEHTUYHOCTH I€HETHYECKU 3aJI0KEHBI B
OONBITMHCTBE aOCTPAKTHBIX KOHCTPYKIIMA B  BHUIE
PABEHCTB C LIEJIOUUCIEHHON PaBOil 4acThIO.

0 20 40 ] 20 P
Puc. 2. beckoHeuHbI YUCIOBOU P/,
B KOTOPOM PaBHBI IPOOHBIE YAaCTH YHCET X
1 DKCIIOHEHTHI €"

PanmonanbHubie 3épHa. Mrtak, cama unes BbIOOpa WM Ha3Ha4YeHHs "POJOBBIX MPU3HAKOB'
(B Tepmunonoruu I'. ApakensiHa), 6eccriopHo, 3aCiTy>KHUBaeT BHUMAaHUSL.

XO0Ts1, Ha Hall B3I, €cliu ObITh TOYHEE, 3/1eCh peub UAET OOJbIIE O CUCTEME 3a7aBaeMbIX
OTpaHUYEHUI UM BHIOOpPE MOMHOXKECTBA OMOPHBIX (PENEPHBIX) TOYEK.

Tax unu nHave, Mog00HOE AEMCTBO MO3BOJSET KAaK-TO y)KaTh MHOMXECTBO M CY3UTh KpYT
IPENoiIaraéMbIX 3J€MEHTOB, «4TOOBI HE 3aXOAUTH CIHMIIKOM JAJEKO MO MyTH O0O0OIIEHUH U He
OTPBIBATHCS OT "'30JI0TOTO JoMeHa"» [5].

Ho BOT ero HachllleHe KOHKPETHKOHN MOKa OO0JIbIIE MTOXOANUT Ha CyObEKTUBHBIE YCIIOBHOCTH,
KOTOpbl€ HUKAaK HE OTPa)kalOT BO3MOXKHOCTh NPUMEHEHHS] €IUHBIX M COOOpa3HBIX MpaBUI K
HA3HAYEHMIO 3TUX OIPaHUYCHUH.

B sTOoM cMEIcIe «0000IIEHHBIX 30JI0THIX CCUCHHMITY), KOHEUHO K€, He OBIBAET.

MoxHO paccMaTpuBaTh 0000IIEHHE 3a1aud (TEOpPUH) 30JI0TOTO CEYeHHs. B KOHTeKcTe
reoMeTpHH, ainredpsl, nponopuuu u ap. Ho camo pacumpenue nepectaér ObITh "30710ThIM".

dyHaamMeHTA/IbHAsE Mojedb k-0oHayun. EcTh emé onHa Monenb, KOTOpas COBEPIICHHO
HE0OOCHOBAaHHO HCKIIOUaeTcs B padbore [7]. Tomapko moTomy, uTo "He BOHCHIBaeTCs" B aOCOIIOTHOE

YHCII0BOE TOXIECTBO (IIO OIPEIEICHHIO SKCIIOHEHTHI H apKCHHyca) @ = ot @ = parsh /2

Ecnu roBoputh npo obobwenue sadoayu 3C (Ho He camoro yucna 3C!), To, mpexae Bcero,
HE00XOIMMO 00pPAaTUTHCSI K U3BECTHOU MOIeNN k-OoHauum® ¢ e€ anrebpandeckoii hopmMoit

= x 1.

Mopnenb k-Gonayun sBiseTcs Haubosiee MOCIEAOBATEIbHBIM, JIOTUYHBIM U E€CTECTBEHHBIM
pacumpenueM yncen Gudonayuu u 3axaun 3C.

XoTsi B pabote [7] BBICKAa3bIBACTCS MPOTHUBOIIOJIOKHOE MHEHHE: «KOHCTAaHTHI k-OOHA4UIH
UMEIOT MaJio OOMIETO C 30JI0ThIM YHCJIOM U €/IBa JIM MOTYT YJOBIIETBOPATH MPaBUITY, TPEOYIOLIEMY
coxpaHeHus (yHIaMEHTAIbHBIX MPU3HAKOB KOHCTAHTHI ... <[MOCKOJIBKY> Aiis k > 4 Bce uucia u
KOHCTAHTHI k-O0OHAY4M MOTYT BBIYUCIIATHCS JIHIIb TPUOTMKEHHBIMUA YUCIIEHHBIMA METOIaAMUI.

[IpenenabHO ACHO, YTO aBTOP UCKYCCTBEHHO W HAMEPEHHO MOJTOHSET BCE UCKIIIOUUTENBHO MO
CBOIO 3apaHee BBIOpaHHYIO (opMy, OTOpachiBas MO HEOOOCHOBAHHBIM WJIH, CKaXeM, Ciado
apryMEeHTHPOBAHHBIM COOOpPaXEHUSAM, OCTaJIbHbIE CTPYKTYPHI.

[Touck xopHel ypaBHEHUs YUCICHHBIMH METOJAMHU, O KOTOPBIX OH TOBOPUT, pa3yMeeTcs, He
ABJIIETCS B JTAHHOM BOIIPOCE CKOJIb CEPhE3HBIM J0BOAOM. MO0 camo 3070TOE ceueHue c ero

KBaApaTHbBIM KOPHEM U3 IIATU \/g TOYHO TAaK>XK€ BBIYHCIISICTCA HpI/I6J'II/I)KéHHO.

> VI3 meceH MpOCIaBIeHUs XPACTHAHCKON [EPKBH.
% acro rosopsr Takxke "k-nauuu'.
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Kpome Toro, ypaBHeHue k-00Hay4u JIETKO MPUBOAUTCS K TPUHOMY.
JlocTatoyHO CHayajaa yMHOXUTh Ha X:

B P +x) = xk +(xk —l) = 2xF -1,
3aTeM paseliuTh Ha X
x=2-x%F 0 x+x*=2.
Takum 00pa3oM, MOIETb CBOJUTCS K MPOCTOMY M HATJISITHOMY TTPABHITY:
CyMMa KOHCTaHTHI u €€ 00paTHOU k-¥ CTENEHU paBHA JIBYM.

Uem He dynmamenTanpbHOE cBOMCTBO? — He meHee, a MOkeT U Oojiee OCHOBATEIbHOE, YeM
PaBEHCTBO MAaHTHCC «YHCIa — €ro 00paTHOW BEMYMHBDY, «UHCIIa — €T0 KBaapaTa» u JIp.

B xoneuHoMm cuére, 3TO Jel0 BKyca MM MaTeMaTHUYECKUX MPEANOYTEHUN, HO HUKAK, HU
JIOTMaTHYECKHUX yTBEPKIACHUM.

3nech Jaxke HE HYXKHO BCE BBICTpaWBaTh IO paHXHpy. JlocTaToOuyHO MOHATH-IPUHATH
U3HAYaIbHO-CYOBEKTUBHYIO U HEOOOCHOBaHHYIO UCKIIIOUUTEIBHOCTD "TipaBmiia Mmantucc" [7].

Uto kacaercss OOMHOCTH MojaeNu k-OoHauum c KoHcTaHTOM @, TO OHa OyKBaJIbHO
"reHernyeckas’.

OTo0, moXkalyil, caMoe MpaBWJIbHOE M JIOTMYECKH BBIBEPEHHOE HAIpaBJIEHUE, OPraHMYECKU
BBITEKAIOLIEE U3 30J0T0M nponopuuu. [Ipuuém, He BBIXOIS 3a IPEEIIbI INIAHUMETPUH.

CoO0TBETCTBEHHO cucTeMa k-OOHAU4M JIETKO HJIEHTUUIUpPYETCS (KBATU(QHUIMPYETCsS) HAMHU
Kak 3a0aya o Kpatinem u (k—1) cpeonux omnowienusx: 11€7I0€ TaK OTHOCUTCS K MIEPBOMY, KaK OHO
KO BTOPOMY, KOTOPOE, B CBOIO 04epe/ib, — K TPETHEMY ... U TaK Jajee J10 MOCIeTHEro <OoTpe3Ka™:

_b_
c

1 c_d g k k-1
— — =2 == Il + +..+hb=1-
b d e l1-b—c—d—-..—g bu+b b=l

x = O xk=xk_l+...+x+1,

S|~

Hanpumep, ans 4eTblpéXx oTpe3koB k=4 pacroyiokeHue TpEX TOUYEK JeNIeHHs MpuodpeTraet
BU/J (3a/1a4a 0 KpailHEM U TPEX CPEIHUX OTHOLICHUSX):

Q 0 0 0 0

N Tax Jajec a0 OeckoHeuyHOCTH. B mnpeacie k — o0 MMeeT MeCcTO THIIHUYHAs JUXOTOMMUA
-k _ . .
zk 2 =1 HJIK 3a1a4a «O0 KpanHCM U OCCKOHEUYHOM KOJIHUYECTBE CpCAHUX OTHOIICHUN.

[Ipu 3TOM KaKk/ble ABa COCETHUX OTPE3Ka OTHOCATCS B COOTHOIIECHUH 1 : 2.
3/1ech JIETKO HABOAMTCS M AHAJIUTHKA: A-H 3JEMEHT IOCIeI0BaTeIbHOCTH k-OOHAY4n
omnpeensercs mo Gpopmyie’

(k) _ONT(A-1) C
"Mk 1) -2k

KaK OImKaifliiee 1eoe, TAe A — IOJI0KUTENbHBIM KOPEHb YPABHEHUS x + x K = 2.

2 DCD”_2 O p"C

B vactHOCTH, U1 uncesr Pubonayun umeem I, TH B\/__ E

7 http://en.wikipedia.org/wiki/Generalizations_of Fibonacci numbers#Tribonacci numbers.
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A BOT ckoureHHbIH Ky6® (snub cube, 32 TpeyrojbHUKa U 6 KBAAPATOB) C CAMHUYHOMN JUTHHON
pebpa cBsi3aH ¢ MOJICITIBbIO 3-00HAYYH.

203+613¢

OH mMeeT IUIOWAb MOBEPXHOCTH S =6+8V3 u oObém V= 9(35¢t-62)°

rae ¢ = (1 + %/19 ~3/33 + %/19 + 3\/5)/3 = 1,8393 — KOHCTaHTa TPUOOHAYYH.

IIpeemcTBeHHOCTH MOeNu k-6oHauuu. [TocienoBarenpHas TPEEMCTBEHHOCTh B MEPEX01ax
k-6oHauun HanboJee IPKO MPOSABISIETCS B 33a4ax THIA OJ0pachbIBaHUS MOHETHI.

OGBIYHO 371€Ch HCIIONB3YETCS TAKOW TEPMHUH Kak npobe2® — MOCIeI0BATEILHOCTh U3 IBYX U
OoJiee Mociie0BaTeIbHO-UAEHTHYHBIX PE3YJIbTaTOB (MCXO/I0B).

Nzyuenue npobera u3 1ByX u 00jiee OAMHAKOBBIX OPOCKOB B 00IIIEH Tpacce XOPOIIO Pa3BUTO.

Tem He MeHee, MoApoOHOE pPAcCMOTPEHHME Ha YAMBICHHE CJIO0XHO, YUYHUTBIBas MPOCTOMN
XapakTep OCHOBHOTO TpOIIecca.

[lonOpacsiBaHMEe MOHETHI YacTO MCIOJb3yeTCs B IIOBCEJIHEBHOW JKU3HM B KayecTBe
reHeparopa ciy4aitHoro ucxomaa’.

XO0TS TEOpPeTHYECKHH M OSKCIEpUMEHTAJIbHbIN aHaIM3 MOKa3bIBAET, YTO pe3yjbTaT 0
M3BECTHOM CTENCHH IPEICKA3yEM.

B uacTtHOCTH, eciM W3BECTHBI HAyajbHbIC JAHHBIC: PACIIOIOKEHHE, CKOPOCTb M MOMEHT
umIyibca. [Ipu BCrmoip30BaHUN MEXaHMUECKOTO YCTPOUCTBA, CIIOCOOHOTO MPOU3BECTH OPOCOK CO
CTPOTO 33JJaHHBIMM [TapaMEeTPaMHU, BbINAJAIOIINI pe3ysIbTaT BeCbMa MPeICKa3yeM.

[IpoGnema GpocaHust MOHETHI CBsA3aHA ¢ k-OOHAUYH-TIOCIIEIOBATENBLHOCTHIO.

Hanpumep, BeposSTHOCTb TOT0, UTO HE OyJeT nmpobera u3 IByX MOCJIeI0BaTEIbHBIX HCXO/I0B B

n OpOCKax MAcaIbHON MOHETHI, paBHa F, ., /2".
AHaNOTHYHO, BEPOSATHOCTh TOTO, YTO HE CIyUUTCS MPoOer u3 k moclea0BaTENbHBIX UCXOI0B
o k k
B n OpocKax uacaIbHOW MOHETHI, paBHA Fn( +)2 /2" rme F (, ) — YuCII0 k-0oHayyy WM k-11aroBoe

gucno dudonayum [20].

HUcropuuecknii "kBaapaTusm'. Ha crpanuiiax MHCTUTYTa 30JI0TOrO C€YEHUSI MOYKHO 4acTO
BCTPETUTH TMEPEUUCIICHHE B OJIHOM Psy HCCienoBareiel — "mepBOOTKpbIBaTeIe" KBaJpaTHBIX
ypaBHenuii: B.llImuranens (1998), J1.Kanpadd, M.["azane, A.Tarapenko, H.Kocunos, uto 6oiee
noApoOHO OTpakeHo B padore [21].

OHM 4YacTo YIMOMHHAIOTCS Tak, OYyATO «BIEpPBbIE OOpaTWIM BHHMaHHE Ha 0000IIeHHNEe

pekyppeHTHOro cootHotenus @udonayun Buga F, = pF, | +F,_» u BBenmu Gpopmyny uist KopHs

KBaJPaTHOTO YPABHEHUS )\ = ( p+A pz + 4) / 2 B COBpEMEHHYIO Teoputo yucen GudoHauumy.

OnHOBPEMEHHO NEPUOAMYECKU IMOAUYEPKUBAIOCH, YTO «IIEPBOW K 3TOMY MaTEeMaTHYECKOMY
pesynbTaty <o0o6menuto 3C> mpunuia Bepa Ilnuuanmens, koTopas Ha3Baja MOJYyYCHHBIC €10
IPONOPLMY,  BO3HUKAIOIIUME TIPU  PEIIEHUU  IPOCTEMIIEro  KBaJApaTHOIO  ypaBHEHHS,
METATTNYECKUMUY.

Heckomnbko mo3:xe ObUIM 03BYYEHBI U APYTHE 110100HBIE OTKPOBEHUS:

«Oxka3zanocsk, uro 10 padot Bepsl llnunanens u Anekcannpa TaTtapeHko K "MeTauIMYECKUM
npornopiusam” npunui Bukrop Hlensirun (1997) u ['pant Apakensa (1989). brnaronapst cemunapy
yAaJI0Ch BHECTH YTOYHEHHS] B UCTOPUIO U MPHOPUTET BAXKHOTO HAYYHOI'O OTKPBITUS B 00JaCTH
"MaTeMaTUKU TapMOHUU"».

¥ http://en.wikipedia.org/wiki/Snub_cube.
? http://mathworld.wolfram.com/Run.html.
' http://ru.wikipedia.org/?01did=43060085.



BaCuJlenko "danToMBI" 30J10TOr0 CeUCHUS AT

15

Bot Takas o61mas MOTOpHKa runepooIn3aum.

Cencanun... Hayunbie OTKpBITHSL. .

U rnasHoe, rne? — B 00bIYHOM IIKOJIBHOM anreOpanyeckoM ypaBHEHUH.

A B uéM? — UTO OHO YIIOMHHAETCSI aBTOPaMH WM B TOW WM MHOM Mepe aHaJTU3UPYyeTCs.

byaro oHM «Hayamm  u3ydaTh  HOBBIM  (?) KJIacc  PEKYPPEHTHBIX  YHUCIOBBIX
MIOCJIEI0BATENBHOCTEH, ... <KOTOpPbIE™> MPUBEIH K OTKPHITHIO HOBOTO (?) Kjlacca MaTeMaTUYECKUX
KOHCTaHT» [22]. — Uurail: kopHeil K6aopamHo2o noauHoMA.

B 31011 cBsI3M 11€51€C000pa3HO HAIIOMHUTH HEKOTOPBIC OYEBUIHBIC MMOTOKeHUs [23].

* [lpexae Bcero, B paMKax H3JIOKEHUS JaHHOW TEMBI XOPOIIO M3BECTHA B3BEIICHHAS /-
0000ménHas nocnenosarensHocTs Pubonauun V,+ =aoV, taV,.1 +...+a,_\V, -+, BBeneHnas
(1960) Maiincom [24].

*  Xopaaam [25] (1965) noapoGHO paccMoTpen GpyHAaMEHTaIbHbIE CBOMCTBA 000OIIEHHBIX
YHCIIOBBIX MOCIENOBATENBHOCTEH W, = W,(d, b; p, q), OCHOBAHHBIX HA KBAAPATHOM ypaBHCHHH
x%= px +q , € Iapoil MPOU3BOJILHLIX HAYAJILHBIX YCIIOBUM (wo, wi) =(a,b).

OtnenbHbIE CIyyau HadaldbHBIX YCIIOBUIA wl, p; p,q) u W2, p; p,q) m3yunn emg JIok
(1878) [26] u Kapnen [27].

* B pabote [28] ucciemyercss HempocTas 3ajiaya Mo HaXOXKJICHUI0 KOHEUHBIX CyMM IS S-

n—l1
CTeNeHEH Z wns , @ TAK)KE CBOMCTBA BEJIMUUH W, .
k=0

e Disenmreiin npeanoxun [29] u Jlopn [30] pemun (1985) saerantHyro mnpobiemy
3¢ (EKTUBHOTO MPEICTABICHUS n-i CTETIEHW KOHCTAHTHI 30JI0TOTO CEYCHHUsS B BUJEC HETPEPHIBHOMN
enu, coaepakaiei uncna Jlroka L, :

[osxe mamnas dopma o6oGmena [31] mis mocmemoBarensHocTH W 4, b; p,q) cormacHo
KBaJ[paTHOMY YpaBHEHHIO OOIIETO BHIA.

* be3ycnoBHO, 3T0 0ojiee BBICOKHE YPOBHHU CIIOKHOCTH MM Pa3BUTHs 3aJaud, HEXKEIU
3JIEMEHTapHOE MPeICTaBIIEHHE, BRITEKAIOIIEE U3 3aIIMCH KBaIPaTHOI'O YpaBHEHHUS.

Korma, nHampumep, pasioXeHHE KOpPHI A B ILENHYIO (HENPEphIBHYIO) IpoOb CaMbIM
TPUBHAIBHBIM 00pa3oM M 0e3 0COOBIX YMCTBEHHBIX YCHWJIMH 3alMChIBA€TCS HETOCPEACTBEHHO M3

CaMOIo ypaBHCHUA )\2 = p)\ + q TYTEM €ro MHOI'OKPATHOI'O ITOBTOPCHUS:

Azp+d = p4 4 -y 4 -4 9 9 9
PINTF p+d P p+—4 P+ p+p+
A p+..
Ha mogo6HbIe 3aKkOHOMEPHOCTH 00paTii BHEUMaHue emié Ditep (1748)".

« KpoMe TOro, KBaJpaTHOE YPaBHEHHE BHIA \> = PA + g 0OpaTHOI NOJCTaHOBKOW y = M

BOCIIPOM3BOAUT JIMHEHHOE OoaHOpojHOe auddepeHLnalbHOoe ypaBHEHHE BTOPOro IMOpPSIKa C
n ] —
MOCTOSIHHBIMU KO3 duientamu ¥ + py +qy =0,
YpaBHEHHE TaKOTO THIIA YaCTO BCTPEUACTCSA B CAMBIX Pa3HOOOPA3HBIX 33JauyaX MaTeMaTUKU U
bu3HKY.

" http://en.wikipedia.org/wiki/Solving_quadratic_equations_with_continued_fractions.
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Hanpuwmep, B Teopun koneGaHuii, TEOpUH LIETIeil IepeMEHHOr0 TOKa U JIp.

Ero pelenys XOpoIlo H3BECTHBI M 3aBUCAT OT 3HAUYCHHIT KOpHel Aq 2.

B ywacTHOCTH, €Cii ACUCTBUTENBHBIE PEIICHUS KBAIPATHOIO YPABHEHUS HE PABHBI APYT APYTY
A| £\, , To obmee pemenue A depeHIMATHON0 yPaBHEHHS HMEET BUIL y = e’ + Be™2* | e

A, B — IpOn3BOJIbHBIE TIOCTOSIHHBIE.

Takum  oOpazom,  moapoOHOEe  M3y4YeHHe  CBOWCTB  OOOOUIEHHBIX  YMCIOBBIX
IIOCJIEIOBATENbHOCTEN W, = wn(a, b; p, (]) U COITyTCTBYIOMMX (pOpM, OCHOBAHHBIX HA KBAJIPATHOM

YDaBHEHHH x> = px+¢ C HadaabHBIMU YCIOBHAMH (wo. wi) =(a,b), BocxomuT, KaK MEHEMYM, K
1965 rony (4.Horadam).

[Ipnuém paHHuUE HMccaen0BaHus, Ha yIUBIEHUE, O0Jee COolep)KaTeNbHbl, YeM Y OOJBIINHCTBA
IIOCIIEI0BATENEH.

Omno u nonatHo. Henerko B 3ToM Iu1aHe cocts3aThes ¢ npodu Accorpanuu @PudoHaqyy.

XoTs OB IOTOMY, YTO OHH JIaBHO M LIEJIEHANPABICHHO CKOHLEHTPUPOBAIN CBOU YCHJIMS Ha
KOHEYHBIN pe3yJIbTar.

A BOT 1mposiBIeHHs amioM0a HE CIOCOOCTBYIOT IOMCKY HCTHHBI, paccTpauBaioOT
HCTOPUYECKYIO IPEEMCTBEHHOCTh U IOTOMY MaJIONPOTyKTUBHBI.

Bmecro 3akiarodenusi. Pazymeercs, MOXXHO, HYXHO U JIOJDKHO THPOBOIUTH CMEKHBIE
UCCJIEI0BAHMUS.

[Topoit JOTOHATS...

IlycTe nasxe MHOIAA ¢ MOBTOPSIIOLIUMUCS pe3yibTaTaMu. beiBaeT u Tak. TakoBa KU3Hb.

OpHako Korja BOMPOC KacaeTcs OTPaKeHUs MEePBEHCTBA HJIeH, U 0COOEHHO MPOBO3TIIANICHHUS
«CeHcaluil M HAY4YHBIX OTKPBITUW», TO 3[I€Ch CleAyeT ObITh 0CO00 aKKypaTHBIM B OIICHKAaX M
XOpOILIO0 OPUEHTUPOBATHCS B MIPEIMETHON 0OJIACTH.

Torpa 3o050TOMCKATENbCKAsE MEUTa WUIIO30PHOM TUIEPOOJMYHOCTH, BKIIOYAs '"30JI0TYIO
TEPMHUHOJIOTHIO", YHIET B HEOBITHE, OCTAaBUB 30JI0TOHOCHYIO TEMAaTUKy B €€ HCTUHHOM CBETE. —
"3om0ToM" cBETE, KOTOPBII COBEPIIEHHO HE HYKJIA€TCs B IONOJHUTEILHOM OKpAIIUBAHUH.

TouHO Tak, KaKk ¥ paclIMpeHUe 3aJa4M 30JI0TOTO CEUECHHUSI.

Korga mosBisitoTCS HOBBIE CTPYKTYpbI, HOBBIE 4HMcia U Mojaenu. Ho yxe 0e3 BCAKOro
"30710TOT0" OKpammBaHUs. XOTS W C BO3MOXHOH CHenU(PUIECKON TEPMHUHOJOTHEH, THIIA
0JIarOpOAHBIX YHCEIL.

Tak uto 0600mmaiiTe 3amauy 3C CKOJIBKO YTOIHO M Ky/1a YTOTHO.

Tonbko [aBaliTeé CBOMM HOBOMCIICYCHHBIM KOHCTPYKUMSAM, €CIM OHH JEHCTBUTEIBHO
HOBEHIINE, U HOBbIE HA3BaHUS 110 THITY:

KOJIECO, BEJIOCHUTIE]], TeJIera, MOTOIIUKII, aBTOMOOMJIb, ... CAMOJIET, paKeTa...

TouHO Tak, KaK IeJIble YKCIla Pa3BUIIA U HA3BAJH ... PALIMOHAJIbHBIMHU.

PanmonansHbie unciia 0000NMIIA U HAPEKITH ... BEIICCTBEHHBIMU (JIEHCTBUTEIILHBIMH).

BemiectBeHHbIe uncia pacliupiiid U HAUMEHOBAJIH ... MHUMBIMHU.

MHuumble uncia 0o0OOLIMIM Ha YETHIPEXMEPHOE BEKTOPHOE MPOCTPAHCTBO M Ha3BaJIU
KBaTEpPHUOHAMH.

CkamnsipHble BeIMYMHBI 000011aI0TCS BEKTOPAMH, TE B CBOIO O4epeib TeH30paMu. M Tak manee.

Hy, a B "pacmmputene 3amaun 3C" moka BCE€ Kakue-TO Mpu3padHble «0000mEHHBIE 3C»,
«CEMEWCTBO 30JI0THIX KOHCTAaHT». Bpoae kak ogHo# Maro.

Cnaércst, Mbl 1axe 3HaeMm, nouemy. [1ycThb, BO3SMOXHO, CyOBEKTUBHO.

ITorpoGyem yragate ¢ oaHoro pasza. CTOMT TOJBKO YOpaThb M3 TEPMUHOJOTHM CIIOBO
"30510TBIE" <CEUEHHS™>, <KOHCTAHTHI> (BO MHOKECTBEHHOM 4YHCJIE), KaK OHHM IpPEBpaIlaloTCs B
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OOBIYHBIE MaTeMaTH4ecKue (OpMbI, JABHO MU XOPOILIO H3YYEHHbIE B PA3IMYHBIX TEMATHYECKUX
nyOnukanusax. Ha koTopbsle Tak He JII00ST cChLIaThCs HEKOTOPBIE COBPEMEHHBIE 30JI0TOMCKATEIH.

Ectp m gpyras cropona menanu...

He crour 3a0biBaTh, 4TO KO MHOTMM, TaKk Ha3blBaeMbIM «0000mmeHusM 3C», MOXKHO
aJIeKBAaTHO MPUITHU COBCEM B MPOTUBOIIOJIOKHOM HalpaBICHHUH.

OT 0011ero K 4aCTHOMY.

Hanpumep, oT anreOpandeckoro ypaBHEHHUs OOIIEro BuAa — K TPUHOMY HPOM3BOJIBHOMN
creneHu. [Ipuuém kak Obl U HE 3HAs WM HE JO0TrabIBasCh O caMoM cyiuecTBoBanuu 3C.

U cnokolino, 6e3 Beakoi ""30510TOCoIeprKaliei mareTuku" ucciae0BaTh JaHHbIE CTPYKTYPBI.

[Ipu xenaHuu JaBaTh OTJIMUUTENIbHBIE HA3BaHUS, B YACTHOCTH, TPUHOM CTapIIMX CTENEHEMH,
TPUHOM MIIAJIIIMX CTETEeHEH, HapadoanuecKue Yuciia, KBapaTuyHble IPONOPLUUH U T.I1.

W otnenbHO, Kak Obl, MEXIy MPOYUM, YIIOMUHATh, YTO MOJIENIb B YACTHOM CIIy4ae COIEPIKUT
XOPOIIO U3BECTHOE 30JI0TOE CEYEHHUE.

Hy, a Ha3pIBaTh pelieHus KBaJpaTHBIX YPaBHEHHUH 30JI0THIMU [T YUEHBIX KaK-TO HECOIHIHO.

Tyr yxe 06€30 BCAKMX OOMHSIKOB W MeTarpaMM 'pOJIOBbI€ TMPU3HAKU' TOYHO
NEePEeBOIIONIAIOTCSA U HABOAHSAIOT MaTeMaTHKy (hopMaMH-IIpU3paKamMH.

3/1ech COBEPIEHHO HE Cracaet 3amuch @ = o0 1/2 | xoTopast sBisieTcs: 0ObIKHOBEHHOM, eciy
HE CKa3aTh 3aypagHON Mepe3anuchio-CIOKEHHEM JBYX TOKIECTBEHHBIX PABEHCTB: COTIACHO

onpeieneHuIo torapudma x = ¢"¥ u runepOoNMIECKOro apKCHHyca arsh x = ln(x 2+ 1), " HE

COJICPKUT CKOJIb 3HAYUMOU HHPOPMAIIHH O 30JI0TOM cedeHHuU @ ¢ nmpu3HaKaMUu HOBU3HBI.
TyT coBceM He KOTHUPYETCS HUCKYCCTBEHHasi MOJIOHKA I0J KOHEUHBIH pe3yJbTaT, Korja

0606menue 3agaun 3C HEOGOCHOBAHHO CYKACTCS 10 YPOBHS KBAAPATHOTO YPABHEHHS x> — px=1,

oTOpachiBass B CTOPOHY MHOTHE JPYTHE€ HU3BECTHBIE CTPYKTYphI: MOJWHOM CTapIIMX CTENeHei
xP —axP™V =1, tpuHOM xP 4 gx —1, MHOrOuJIeH n-6oHAuuM "' — "~ —x"2- 1 m Apyrue

MOZCIIbHBIC KOHCTPYKIUH TPETHETO IMMOPAJAKA U BBIIIC.

2

MHOX€ECTBO TOJOXHUTENBHBIX KOPHEH IIOJIMHOMA X~ — px —1 HEKOPPEKTHO Ha3bIBaTh

«CEMEUCTBOM 30JI0TBIX KOHCTaHT», MO0 mpu p> | OHO HE HMMEEeT HHUKAKOrO OTHOIICHHS K
(heHOMEHY 30JI0TOTO CEUCHUSI.

To ecTh HATUYECTBYET TEHACHIIMO3HAS U MPOTHBOPEYNBAS TCPMUHOJIOTHSL.

B 10 *xe BpEMs IIOHATUC «CEeMENCTBa 30JI0THIX KOHCTAHT)» BIIOJIHE 6]31 MOTIJIO IPUKHUTHCA,

HAIpHMED, 38 MHOXKECTBOM LIEJIOUNCICHHBIX cTeneHeir d”.
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