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TOPCHUOHHASA MATEMATHUKA

O.B. IlonoBa
crynentka rp. ['JI-19,

(akyJIbTET CTPOUTENBCTBA U 3K0J0THHU 320"y

Hayunsblii pykoBoautens: JI.B. JlobanoBa

K.I.H., JOLIEHT Kadeapbl MaTEMATUKU U YepUeHHsl 3a0aliKaIbCKOro
rOCyJapCTBEHHOI'O YHUBEPCUTETA

BnepBble TepMUH «TOPCHOHHAsI MaTeMaTHKa» ObLI
BBeACH B 1922 romy wmarematukom Oau  JKozedpom
Kapranom. Hazpanue mnpoucxoauT OT JIATUHCKOIO
«torsio»- KpydeHue, W H3HAYaJIbHO OH 00O3HaYal
3aKOHOMEPHOCTH  (PU3UYECKOr0 TIOJs, MOPOXKIAEMOTO
KPYYEHHMEM  TPOCTPAHCTBA,  OCHOBBIBAIOIIMXCS  Ha
ONPENCTEHHON IUKJIMYHOCTU 4ucen B mpupoae. B 20-e
TOJIbl Psii paboT B OJM3KOM K 3TOMY HAIpPaBJICHUIO TaKKe
onyonmukoBan  A. OuHmreitH. K 70-M  romam

chopmupoBanack HoBas Teopusi OifHIITeHa-KapTana
Jiu Kozedp Kapran (TOK), kxoropas sBHIach 4YacTbil0 TEOPUU TOPCUOHHBIX

(1869-1951) nmoneil (mojeil KpydeHus), COINIACHO KOTOPOH JIH00OM
BpalllalOIIUICI 00BEKT CO37aéT TOPCHOHHOE TMoJje. M3BecTHO, YTO MaTeMaThka M
¢u3NKa — B3aMMOCBSI3aHHBIE HAyKH, T.e. (DU3UYECKYIO CTOPOHY TEOPUU MOXKHO
OOBSICHUTh W C MaTeMaTHYECKOW TOYKU 3peHUs. BrepBbie MOMBITKY OOBSICHUTH
SIBJICHME TOPCUOHHOM MateMaTtuku npeanpunsu H. Tecna.

Opmnako moJipoOHO pacckasbiBaTh O MOJYYEHUU TaKUX BBHIBOJIOB Tecia He cTall.
MHorue npITaauch pa3ooparbes B TaiiHe Teciabl U 00BACHUTH cMbIcH 1udp 3, 6, 9.
Onnako HanboJiee yCHENIHO 3TO MONMy4Yuaoch y Mapko Ponnna, KOTOpbIi 0OOBSICHUIT
ATO TaK: B MIPUPOJIE CYLIECTBYET BCETO JIUIIIb IE€BATHh OJJHO3HAYHBIX YUCEN OT 1 10 9 u
TOJIBKO HAa HUX OCHOBBIBACTCS BECHh NAIBHEUIIMK YHUCIOBOU DAL, COOTBETCTBEHHO
JBy3HAYHBIE YHCIIa TOCPEACTBOM 4YHCIOBOTO (1udpoBoro) KopHsS* OyayT
MIPUBOJUTHCS K OJHO3HAYHOMY YHCITY.
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Ta0auma
IHocaenoBaTebHOCTD YK CeJI, MOJYYCHHASl B pe3yJbTaTe NPUBeIeHUs
K YUCJI0BOMY (HU(PPOBOMY KOPHIO)

1 1
2 2
4 4
8 8
16 1+6=7 7
32 3+2=5 5
64 6+4=10=1+0=1 1
128 1+2+8=11=1+1=2 2
256 2+5+6=13=1+3=4 4
512 54+1+2=8 8
1024 1+0+2+4=7 7
2048 2+0+4+8=14=1+4=5 5
4096 4+0+9+6=19=1+9=10=1 1

Takum oOpaszom, 1UPPOBOM KOpeHb Jt0O0ro yuciaa He OyAeT BBIXOJIUTH 3a
npenensl nepBbix 9 uncen. [{udpoBoit KopeHb HaTypalbHOTO uHKcia - 3To Hudpa,
MOJIydeHHasi B pe3yibTaTe MTEPaTUBHOTO  (MPOJOJDKAIOIIETOCs)  Ipoliecca
CyMMHUpOBaHMsS 1HUGpP. DTOT MPOIECC MOBTOPSAETCS 10 T€X MOp, MOoKa He Oyner
MmoJTy4eHa ojHa nudpa.

Mapko PoauH o0O0OHapyXuJl MHOXKECTBO 3aKOHOMEPHOCTEM B JECATUYHOMN
CUCTEME YHCEeJ, KOTOpbIe TPEXJe He ObUIM 3aJOKyMEHTHUPOBAHBI M HCCIEAOBAHbBI
TPAAULUMOHHONW MAaTEMAaTHKOM W HAyKOM. DTH MATPHIIbl JIE)KAT HA MOBEPXHOCTH M
BHYTpu 00beMa Topouaa. MaTeMaTUKH, CIIEIUATUCTHI IO KOMIBIOTEPHBIM HayKaMm U
JIpYTHE BEAYIIUE HAYYHBIC YMbI IPOTECTUPOBAINA U MMPOBEPUIIH 3TO PEBOJIIOIMOHHOE
OTKpbITHE, N3BeCTHOE Kak Pemenne Poguna wnm Karymka Ponuna. Karymka Poguna
— 3TO MOJENb, WA cXema, BceneHHo, MO3BOJISIONIAas CIPOEKTUPOBATh YTO YTOJHO.
Ucnonezys momens Karymku Poanna, 4denoBek MOXET pas3ragaTb TPACKTOPUHU
JBIKEHUST BCETO — B MPOIILIOM, HACTOSIIIIEM U OYIyIIIeM — OT KBAHTOBOT'O YPOBHS J10
ConHeuHOW CHCTeMBl M TalakTHK. PoauH OTKpbUT (yHIAMEHTAIBHYIO T€OMETPHUIO
Bcenennoil. OH Halien HEJOCTAIONIYIO JHEPTUI0 B OECHpPEpbIBHOM CO3JaHUU U
BOCCO3/IaHUU BcCelleHHON. YUEHBIE CUHUTAIOT 3Ty DHEPTUI0 «TEMHOM SHEPTUEN» WIIN
«TEMHOUN MaTepuei», CyIIECTBOBAaHUIO KOTOPOU 0Jro He Obu1o 0ObsicHeHus. [Touck
ATOW «TEMHOW SHEPrum» ObUT OJMH U3 CaMbIX 3HAYMMBIX B Harie Bpems. I Mapko

Ponun namen ee. Karymika PonuHa - 3TO BBIYCKHOE OTBEPCTHE, KOTOPOE MOMKET
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MPEBPATUTh YEJIOBEUYECTBO B MEKTAIAKTHYECKUX IKUTENCH, (DYHKIIMOHUPYS Kak
UCTOYHUK BEPTUKAILHOM JBIKYIIEH CHJIBI KOCMHUYECKOTO Kopalbis Omaromaps
CBOEMY MOIIIHOMY MAarHMTHOMY MOJ0. PoauH co cBoell BuxpeBoil MaTeMaTHKOU
croco0eH pacmu@poBaTth BClO BceneHHYI0 OT KBAaHTOBOTO YPOBHSI JO TaJaKTHK,
WCHOJIB3Ysd MAaTEMATUKy TAaK IPOCTO, YTO 3TO JIOCTYIIHO AK€ JIEBATHICTHEMY
pebenky. BuxpeBas maremaruka, wnu Pemenue PonunHa, W3MEHHUT Haml MUp
HaBCeraa.

O6u1acTb MPUMEHEHUSI TOPCUOHHONM MaTEeMAaTHKU PaCIpOCTPAHSIETCSl HA MHOTHE
HAYKH, a TaKXKE MPAKTHYECKH Ha BCE, YTO OKpPY)KAET uesoBeka. Ecim paccMoTpeTh
GU3NKY U MaTeMaTUKy — TO 3/IeCh OYyAyT pacy€Thl CO3/IaHUsI YHEPTOCUCTEM U MAIllUH
0e3 TpeHHus, YCOBEPIIEHCTBOBAaHHWE W JOpa0OTKa SACPHBIX PEAKTOPOB U CHUCTEM
OXJIQXKJICHUSI, CO3/JIaHME DKOJIOTMYHOTO JBHUTraTeiss ©0e3 Kamepbl BHYTPEHHEIO
CrOpaHus U HE HYKJAIOLIErocs B HerecoiepKalieM TOIUIUBE.

Ecnn mpocimenuts 3a mporeccamu, NPOUCXOMAIIMMHU B IPUPOJE, MOKHO
YBUJIETh, UTO BCE MOJBEPKEHO BPAIEHUIO, POCT PacCTEHUM, 00pa30BaHNE BUTKOB Ha
MaHIUPSAX YIUTOK, JBUKEHUE TOPHAI0 M 00pa30BaHHUE BOPOHOK B BOJIE, OYKBAJIHHO
BCE.

[To xoay M3ydeHus: CBOMCTB Bakyyma Obljia BBIJIBUHYTA THIOTE3a O (PU3HUECKH
CYHIECTBYIOIINX MOJIIX HOBOTO THUIIA, HA3BAaHHBIX TOPCUOHHBIMH. HemarepuanbHbie
CTPYKTYpPhl BO3HUKAIOT B PE3YJIbTaTE€ BpAIllEHUS WM KPYYEeHHs JIF0OOro BHA
MaTepuu, 4TO MPUBOJUT K (HOPMUPOBAHHUIO MUKPO BUxpei. X HCTOUYHMKOM IIPU3HAH
CIIUH, MPEACTABISAIONMNA CO00 BapMaHT MOMEHTA YyrioBoro BpamieHusi. biaromaps
BO3JICHCTBUIO JIEMEHTAPHBIX YaCTHUI[ MPUPOJIa MPOHU3AaHA TMOJISIMH, & BCE OOBEKTHI
— JKUBBIE W HEXKHUBBIE — TEHEPUPYIOT TOJISI, CPEId HHUX MPUCYTCTBYET U
TOPCUOHHOE:

e YAaCTHUIIA, UMEIOLIAs 3apsijl, CTAHOBUTCS MCTOUYHHKOM 3JIEKTPOMArHUTHOIO
MOJIA;

e YacTHIla, 00JIafato1as Maccoi, OKpyX)aeT ceOsi TpaBUTAIMOHHBIM TOJIEM;

e YaCTHUIIA, HaJEJICHHAss MOMEHTOM BpaIlleHUs (CIHH), CO3Ja€T TOPCUOHHBIE
TIOJISL.

['unore3y o cyuiecTByromeM (QPU3NYECKOM MOJie, MOPOKIAAEMOM BpalleHHEM
MPOCTPAHCTBA, BIEpBbIe BBIIBUHYI Marematuk Onu JKozed Kapran eme B 1913
rony. Teopernueckoe 00OOCHOBaHWE JOrajka ydeHoro mnoiyuduiia B 1993 rony,
OCHOBBIBASICh Ha CYIIECTBOBAHUHU HEYJIOBHUMOTO 0030HAa XUTITCa, 00YyCIaBIMBAIOIIETO
TPaBUTALIUIO.

HaydHo Ob110 yCTaHOBJIEHO, YTO JIJI TOPCHOHHOTO TIOJISl YEJIOBEKAa XapaKTEPHO

IMpaBOCTOPOHHEC BPAlICHHC.
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B xumun emé JImutpuit Menaenees Boinenun BemiectBo «HptoToHM (3¢dhup).
Panee 3HauuBIIMiiCcS B TaOIMUIE MO HYJIEBBIM HOMEPOM, KOTOPOE SIBJISIIOCH HYJIEM B
CUCTEME TOpa, T.€. IICHTPOM (PUTYpBI BpallleHUsT (CUHTYJIIPHOCTHOW COCTABJISFOIIICH ),
YTO OOBSACHSET, TOYEMY HEJIb3s MOYYBCTBOBATH TOPCHOHHOE TT0JIE, T.K. 3()HUP COCTOUT
u3 yactul pasmepom MeHee 10°0 meTpa, KoTopsle BUOGPHUPYS, M CO3IAIOT BPAILCHHE.

DdupHbBIE YaCTHUIIBI CIIOCOOHBI MEpeaBaTh PaIUOCUTHAIBI, BCICACTBUE YETrO
A. TlomoB co3marens paawio — Ha3Bajl IMPOIECC CBSA3H «BBIXOAOM B 3(UP», KaK U
MPOJO0JDKAIOT 3TO HA3bIBaTh ceiyac.

Hcronp3yroTcss METOJIbI MaTeMaTWKH BpalleHus W B OwonH(popMaTuke u
reHHol mmxeHepuu, T.K. JJHK — crupanb, u HaloXeHHE CXEMAaTHYECKON MOJIENH
Topa Ha cxematnuHyro Mozens JIHK — mact mx momnoe coBmanenue. Taxxke ecnu
PacCMOTPETh COCTABJISIONIYIO KPOBU — KPACHBIE KPOBSHBIE TEJIbIIa (SPUTPOIIUTHI) TaK
K€ MOXKHO YBUJETh, UTO UX (hopma — Top.

MoXHO paccMOTPETh UCIOIB30BAHUE MMOJOOHBIX MPOIIECCOB U B arpOTEXHUKE,
U B METEOpPOJOTUM, B BOCHHOM IIPOM3BOJICTBE, HO Be3le OyayT 00s3aTelabHO
MIPUCYTCTBOBATh CHJIBI TOPCHOHHBIX MoJiel (3(UPHBIX) WU K€ MPOIECC BpalleHUS
MTOPOKIAFOIINHN UX.
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