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BBEJAEHUE

Korga s yumnace B 6 Kiacce, TO B y4eOHUKE MareMaTUKH (aBTOp -
Bunenkun H.S.) mpounTana HeOOJBIIYI0 HMCTOPUYECKYIO CBOAKY O (UTYPHBIX
yuciax. bonbile HUKaKUX CBEICHUM O (PUTYPHBIX YUCIaX HU B OJHOM yUE€OHHKE
MaTeMaTHKH (anredpa ¥ TeoMeTpHs) S He BCTpedyaia. ITO U MOATOIKHYJIO MEHS K
UCCJICIOBAHUIO TEMBI, 1IEJbI0 KOTOPOM CTaio Mokas3aTh, YTO (PUTypHBIE YUCIA, O
CYIIECTBOBAHUM KOTOPBIX JIFOJW TMPOCTO HE 3aqyMBIBAKOTCS, W CErOAHA
BCTPEUYAOTCS B OKPYIKAIOLIEHN KU3HU.

YToObl JOCTHYD ATOM IENH, S UCCIEAO0BAI JOTOIHUTENbHYIO JIUTEPaTypy U
OPYTrUe UCTOYHUKH.

MHe cTano WHTEpPECHO, a 3HAIOT JM JPyrue IIKOJIBHUKA O (UTYPHBIX
guciax. [lodToMy s mpoBena aHKETy, Ha BOIPOCH KOTOPOM OTBeTWiIM 55
oOyyaromuxcst 5-9 kaccos.

Oxkazanoch, 4to Bcero S5 % oOydaromuxcs 3HAIOT,  Kakhe 4ucia
Ha3bIBAOTCSA QUTypHBIMH. 16 % cuuTaror, 4to GUTypHBIE YHCIa W300pakKaIOTCA
wiockumu ¢urypamu, 29 % - o0bEMHBIME durypamu, 55 % aymaroT, 4TO ITU
YKCclia MOT'YT H300pa)KaThCsl U IJIOCKUMU U O0BbEMHBIMU (DUTYpPaAMHU.

31 % ompoIIeHHBIX MPEAONIaralT, 9To 3TH yuciia u300pén [Tudarop, 22 %
- Apxumen, 11 %- JIoMOHOCOB.

27 % OIIOHEHTOB  CYMTAIOT, YTO MBI EXKEIHEBHO BCTpEYaeMCs C
(GUrypHpIMHM 4HMCIaMU B MOBCEAHEBHOM AEHCTBUTENBHOCTH, 36 % BCTpeyaroTcs C
(UTrypHBIMU YKCIIAMH OY€Hb PEIKO MIIM HUKOT'/Ia UX HE BCTPEUAIIH.

[lens pabotel: Oonee TIYOOKO HM3YYHTh W HCCIEAOBAaTH OIHO U3
MOHITHH MaTEeMaTHKU — (DUTYPHOE YKCIIO W BBISIBUTH €r0 POJIb B HaIIeH

KHU3HU.
3anauu:

1. CoOpaTh 1O pa3NIWYHBIM HAYYHBIM U y4E€OHBIM HMCTOYHHKAM
MaTepual 1o JaHHOM MpobiieMe U IMpoaHaIu3upoBaTh €ro.

2. PaccMmoTpers MCTOPHIO BOSHUKHOBEHHS (PUTYPHBIX YHCET.

3. Paccmotpets npuMeHeHue (QUTypHBIX 4YHCEN B JKU3HU

YCJIOBCKaA.



OCHOBHASA YACTb

1.1. H3 ucmopuu ghucypusvix yucen.

«Yucna npeBHMMH TpekamMud, a Bmecte ¢ HumH Iludaropom wu
nudaropeiliaMyd MbICIHINCH 3PUMO, B BUAE KAMEIIKOB, Pa3JI0KEHHBIX Ha IECKe
WIN Ha CYETHOM Jlocke — abake. [1o 3Tol mpuyMHe IrpeKu HE 3HAIM HYJIs, TaK Kak
€ro HEBO3MOXHO ObUIO «yBHUIeTh». OpHako W eauHuUa emeé He Obuia
PAaBHONIPABHBIM YHUCJIOM, a MPEACTABIAIach KaK HEKHHM «UHCIOBOM aTrom», W3
KOTOpOro oOpa3oBbIBAIUCh Bce uMcha. [ludaropeiupl Ha3plBAIM E€IUHULLY
«TpaHULIEN MEXIY YUCIIOM U YacTAMM», T.€. MEXKAY LEIbIMUA YUCIaMU U IPOOsSMH,
HO B TO € BpeMs BHUJAEIU B HEH «ceMsd U BEYHBbIH KOpeHb». Yucio xe
OIIPENEIIATIOCh KaK MHOXXECTBO, COCTaBJIeHHOE M3 eAuHUL. Oco0oe MoioxeHHue
€IMHULBI KAaK «4YHCJIOBOIO AaroMa» pPOAHWIO €€ ¢ TOYKOM, cuMTaBLICHCS
«rEOMETPUYECKUM aToMoM». Bor mnouemy Apwucrtorens nucan: «Touka ecTb
€IMHULA, UMEIoLIas IMOJIOKEHHE, €UHHUIA €CTh Touka O0e3 mojokeHus». Mrak,
nudaropeiickue 4uciaa B COBPEMEHHOM TEPMUHOJIOTMUM — 3TO HATypajbHbIE
yucnay. [2, c.117]

JlaBHBIM-/1aBHO, ToOMoras cebe mpu cuére KaMmyllKamu, JIIOJU oOpamiaiu
BHMMaHHE HA MpPaBWIbHbIE (DUTYpPHI, KOTOPbIE MOKHO BBUIOXKHUTH W3 KaMYIIKOB.
MoOXHO MPOCTO KJIACTh KaMyIIKH B PsiA: OAWH, N1Ba, TpU. Ecin KiacTe ux B JBa
psiaa, 4ToObl MONYYaIUCh MPSMOYTOJbHUKH, TO MOIYYarOTCsl BCe YETHBIE YHUCIA.
MOXHO BBIKJIAJbIBATh KAMHU B TPHU pAA: MMOJYYAOTCA YUCHA, NESIIAECS Ha TpU
U T.J.

JlpeBHUE TIpEKH, KOrja MM IPUXOAWIOCH YMHOXAaTh YHCIIA, PUCOBAIU
IPSIMOYTOJIbHUKH; PE3YJIbTaTOM YMHOXKEHHUS TPEX HA MATh ObUT MPSAMOYTOIBHUK CO
CTOPOHAaMM TpPU M IISATh. OTO pa3BUTHE CYETA HA KaMylIkax. MHOXECTBO
3aKOHOMEPHOCTEW, BO3HMKIIMX IMPU JEHCTBUIX C YMCIaMH, ObUIM OOHApYKEHbI
JIPEBHETPEUYECKUMHU YUYEHBIMU IIPU U3YYEHMU udepTexen. M nonrue Beka nydmnm
HNOATBEPKICHUEM CIHPABEUIMBOCTH TaKUX COOTHOLIEHUIM CUMTAJICS CIOCO0
reOMETPUYECKU, ¢ MPAMOYTIOJIbHUKAMU, KBaJpaTaMu, NMpaMuaaMu U Kyoamu. B
5-4 Bekax /0 Halieil 3pbl yu€Hble, KOMOMHUPYS HATYpaJbHbIE YMCIA, COCTABISIN
U3 HUX 3aTCHIMBBIC pANbI, IPUIABass DJIEMEHTAM JTHUX pPAJOB TO WIM HHOE
r€OMETPUYECKOE UCTONKOBaHUE. C MX NMOMOIIBIO MOKHO BBUIOKHWTH MPABUIIBHBIE
reoMeTpuyeckre GUrypbl: TPEyroJIbHUKH, KBAAPAThI, TUPAMUIBI U T.JI.

VYBIEKINUCh, NMPUUEM HE3aBUCUMO JPYr OT APYra, HAXOXIEHUEM TAaKHUX
yucen bies [Tackans u [Isep Oepma.



1.2. Onpeodenenue u 6uodvt uzypnvix uuce.

Uncna - KaMyIIKM PacKIaIbIBAINCh B BHUJE NMPABUIBHBIX T€OMETPHUUECCKUX
buryp, 3t Qurypsl KracCUUIUPOBAIHCH. Tak BO3ZHUKIM YHCIA, CETOMHS
UMEHYeMbIe (PUTypHBIMH.

JluneitHpie yucna (MPOCThIE) — YHUCIA, KOTOpPbHIE
(=00~ nensarca Ha equHWIY ¥ Ha caMuX ce0s, NPEICTAaBHMBI B
BHUJIE TIOCIEAOBATEIbHOCTU TOYEK, BBICTPOECHHBIX B

JIMHUIO.

[Inockue umcna — quciia, IIpPpCACTaAaBHUMBIC B BHIC

OPOU3BEACHUS JABYX COMHOXHTeNEH (IUIOCKOE YHUCIO
6=2-3).

TenecHsie uncia, BhIpakaeMble MPOU3BEACHUEM TPEX
COMHOXUTENEH (TerecHoe yucio 8§=2-2-2).

Tpeyronwhusie uncna (3, 6, 10).
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KBanpatusie uncna (4,9,16).
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O of \\ [TsTuyronsHeie uncna (5, 12, 22)



'Y 1 X 1O NmMeHHO OT QUrypHbIX 4YHCENl TMOIUIO BBIPAKEHUE:
'YY Yoo «Bo3BecTu B KBagpar Wi Kyom».

®9O0 0O [IpencraBnenne  uyucen B BUJIE PABUIIbHBIX
90000 reoMeTpuyeckux (uryp momorano nudaropeiiaMm HaxOAWTb
pa3jnyHble YMCIOBBIE 3aKOHOMEpHOCTH. Hampumep, 4ToObI MONy4YHTH OOILIEE
BBIPAKEHUE JIJIs1 N-TO TPEYTroNbHOr0 YUCIIa, KOTOPOE E€CTh HE UTO MHOE, KAK CyMMa
N HaTypalbHBIX uucen 1+2+3+...+ N, IOCTATOYHO AOMOJHUTH 3TO YHUCIO O
psSMOYTOJIBHOTO uncia N(N+1) u yBuaers (AMEHHO YBUIETh Ii1a3amu!) paBEeHCTBO
142+3+...+ n =2 n(n+1).

f 08 00 @ 000 0 HammcaB mocnenoBaTenbHOCTh KBaJAPaTHBIX
" : : © = % yypcen, ONMATH JIETKO YBHJIETH TJIa3aMH BBIPAKCHUE
@ @ ('\ O 8! ﬂ f'\ m O CYMMBI N Hed€THBIX yucen  1+3+5+...+(2 n-1)

000 0000 - ™
0000

Pa3OuBas Nn-¢ maruyronbHOe umciao Ha Tpu (N-1)
TPEYroJIbHBIX, (ITOCIIE Yero OCTaércd emé N KaMmeliKoB),
JIETKO HalTH ero obiiee Beipaxkenue 1+4+7+...43 n-2=n+3

(n—1) ==mn(3n-1}
n .

bl el
s s

PazOuenuem Ha TpeyroiapbHBIC YHCIA TMOTydaeTCs U
obrras popmysia s N- ro K-yromeHoro uncna:

pE=n+(k-2)- =2,

1.3. Ilpumenenue gpuzypnulx uucen 6 HcusHu 4uejio6eKa.

Mpl He 3anymMbIBaeMcsa O TOM, YTO €KEIHEBHO BCTpedaeMcs ¢ (PUIypHBIMU
YHUCJIaMH. A BEllb 3TO TaK MPOCTO U HHTEPECHO.

s [Ipn wm3ydenun GopMynsl IUIOMIAAM  MPSIMOYTOJbHHUKA
UCIIOJIb3YETCA MOHATHUE MIIOCKOT0 YMCIia, KOTOPOE MPEACTABISETCS BUIIE
IPOU3BEAECHUS IBYX COMHOKUTEIEN — IJIMHBI U LIUPHHBI.

¢ [Ipu BeuuCIeHNH 00BbEMA MPSMOYTOJIBLHOIO MapallieNenunena
NPUMEHSETCS TIOHATHE TEJIECHOT0 YMCa, BBIPAXKAEMOr0 MPOU3BEICHUEM
TPEX COMHOXKUTENEHN — AJIMHBI, IIUPUHBI U BBICOTHI.

% YnakoBka KoH(peT B (GopMe JIMHEHHOI'0 YHUCIIA, JKEBaTEelbHAsS
pesunka (IIpunoxenue 1)



¢ Ha mapaze conmarbl CTOAT TpPaBUIBHBIMU PsIaMH, KOHCEPBHI B
MarasuHax oOpa3yroT KBaApaThl WIH MPSIMOYTOJbHUKHU (TUIOCKUE YHCIIA).
(ITpunoxenwue 2)

¢ Bo Bpems pa3MYHBIX MPa3qHUKOB MBI BHIMM TOKa3aTEIbHbIC
BbICTYIUIEHUS JIETYMKOB. CaMONIETHI B BO3/1yX€ O0Pa3yloT TPEyroJibHbIE
wi apyrue ¢purypasie uncna. (Ilpunoxenune 3)

% TpeyronpHble 4YHCIa MOXHO BCTPETUTh B CaMbIX OOBIYHBIX
mectax ([Ipunoxenue 4)

% [lnockue 4ymcna TOXE YaCTO HCIOIB3YIOTCS TPU YITAKOBKE
KOH(ET, paCTUTENBHOIO0 Macia, JIUMOHATHBIX OYyThUIOK ... (IIpunoxenue
5)

¢ K ¢urypHbIM 9nciIaM MOXHO OTHECTH NMTUPaMHIAIBHBIC YHCIIA,
KOTOpbIE MOJYy4YaroTCsl, €CIU IIapUKH CKJIaJbIBaTh mnupamuakoil. Kak
paHblIe CKIAABIBAIUCH sapa y okosio nymku. (ITpunoxenue 6)

¢ Vcnonp3yst pa3nmudHblie (PUTypHBIC YHCIa KaK TEIECHBIC, TaK H
nUpaMUJaIbHbIE, YKIAAbIBAIOT TOBap Ha MpHIaBke, KOHPETH B
pa3iIuuYHble  YOAKOBKM, YKpalIalOT Npa3AHAYHBIA CTOA H  T.A.
(ITpunoxenue 7)



3AK/TIOYEHHUE

B npouecce paboThl o JaHHO mTpoOieme g 100uIach ey, MOCTaBICHHOM
B Hayaje HMCCIEAOBAaHWA: H3Yy4YMja M HcclefoBajia (UIypHbIE YucCia - OJHO M3
HOHSATHI MaTEeMaTUKU.

[TonBoast uTor paboThl, NpUIILIA K BBIBOAY 00 aKTyaJIbHOCTH JTAHHOU TEMBI.
HeB0o3MOXXHO TpEACTaBUTh COBPEMEHHYIO XHU3Hb 0€3 (UIypHBIX YHCEN, OHHU
BOKPYI HAacC, Mbl JKMBEM CpPEIY HUX, OHU HAM HY’KHBI, KaK COJIHIIE, BO3AYX U BOJA.
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