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Camble 371eMEHTAPHbIE YMCIIA VICIIONb3YIOTCA [/
IIOJCYETA KOJIMYECTBA IPEIMETOB: OJIUH, 1B, TPU ...

ITU 4MC/Ia HACTOJIBKO Ba>KHBI B MaTeMaTUKE, 4YTO OHMU
Ha3bIBAKOTCA HdmypaﬂbelMu qucCJIaMMI.

C ITIOMOLIbI0 HATYPa/IbHBIX YMCE/I Mbl MOJKEM CKJ/Ia[1bIBATDb
N BbIYNTATDb.




Ho OOHMX HATYPAJIbHbIX YMCE/I HE XBATACT NAKE /1A
IIPpOCTBIX BBIYVICIIEHU.

Ecm y Hac ecTb Tpy anie/IbCMHA U MBI ChERUIM BCE TP,
CKOJIbKO OCTaHEeTCA?
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OTKPI)ITI/IC HOJIS OBIIO Ba)KHBIM IIaTOM B Ape€BHNUEC BPEMECHA,
HO MAaTEMATUKN HA 3TOM HE OCTAaHOBUJINCH.

Ecnu y MeHs Ba aniefibCuHa U A JOJ/DKEH OTHATh TPU, CKOIbKO
y MEHA OCTaHeTCA¢ KOHEeYHO, Y MEHA He OCTaHEeTCA alleIbCUHOB,
K TOMY K€, MHe IPUAETCS Te-TO pa3ioObITh ellje OIUH
anenbcuH. V1 3mech HaM IOMOTYT ompuyamesnvHvie 4uCia ...
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Hatypanbable unucna (1, 2, 3 ...), HOJb U OTpUIaTe/IbHbIE
gncna (-1, -2, -3) BMecTe 00pasyIoT yesvle IUCTA.
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MbI MOXXeM B3ATH ABa 1€/IbIX YVIC/IA Y IEPEMHOXUTD WM CIIOXKUTD
X, VI BBIYECTb OJIHO U3 IPYTOTO, Pe3y/IbTaT Bcerga OyaeT 1je/TbIM
yucnoM. Ho He Tak BC€ mpocCTo ¢ feneHueM. Ecnu paspenuts Tpu
alle/IbCYHA Ha JBOUX, KOKJbIN ITOJIYYUT I10 IIOJITOPA ale/ibcuHa. Ho
IIOJITOPa — 3TO He LIe/I0€ YUCIIO.

Hac BbIpyuar payuonanvtvie 4ncia.VIx MOXHO IIpefCcTaBUTD,

kak a/b, rme u a u b 1enble. 3 27 4 13597
5 119 3 457129




ParoHanbHbIe Y1C/Ta MOKHO CK/TafIbIBaTh, YMHOXATD U JIETUTh.
I B pesynbTaTe BCerga NOMYyIYNTCS PallIOHAIBHOE YUCIIO (eCu
TOJIBKO MBI He JIeJINM Ha HOJIb).

IOTOMY YTO MX MOXXHO HaIlMcaTh Kak 2
CaMo 4MCJIO NOfie/IeHHOE Ha eVHUITY.

Ilenble 4ncna ToXKe palMOHa/NIbHBIE, _ 5 28
4_

28 = 7

ParnonanpHbIe YMCIa MOXKHO MIPENCTABUTD KaK JIeCATUYHbBIE IPOOTL.
EcTb TeopeMa o0 TOM, UTO paliiOHaIbHbIE YNCIIa B IeCATUYHO popme
MO0 KOHEYHBI, TMOO0 MMEIOT BUJ IEPUOANIECKNX Tpobeli, B KOTOPBIX,
HauylHas C HEKOTOPOTO MeCTa, CTOUT TOJIbKO IEPUOIUYECKI
MOBTOPAOIIAsICA ONpenenéHHas rpymnma uudp.

1 _ _ 2 _ = 12 _ -
= 0.25 5=0.666..=06 = = 1.714285

A MoXeTe IpuayMaTh 6€CKOHEUHYIO APOOBD,
KoTOopas He nepuopnyHa? Kak Hacuér 0.7010071000100001...

3[ieCh eMHULbI IePEeMeXKAI0TCA YBEeIMYMBAOLMMCA KOMNYEeCTBOM
Hyneii. [louemy ata 1po6p He nepuopnYecKas, MOXKeTe CKa3aTh?

"1 IIOCKOJIbKY 9TO HE€ IIEpNOAMNYIECKA Hp06b, OHa — HE€ pallIOHAa/IbHOEC YU CJIO.



Yucna, KoTopble He ABNAITCA paljMOHAIbHBIMY, Ha3bIBAIOTCA
UPPAUUOHATbHBIMU. U3BECTHOE MPPALIMOHAIbHOE YUCIO — 3TO
KOPEHb U3 [BYX. ITO JOKa3aIN ell€ ApeBHME I'peku. [lonycTum
u1c0 2 panmoHanbHO. 3HAUNUT ero MOXKHO MPEeACTaBUTD KaK
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Ectp Teopema, 4TO M00OYI0 P06 MOXKHO IIPUBECTN K HECOKPATUMOMY
BUIY: YUC/IUTENh U 3HAMEeHATeIb He MMEIOT 00IMX fAennTenert. Tak 4To
Oy/leM CUUTATh, 9YTO JPOOb y>Ke B TAKOM BUJIE.

MbI He 6yem 37iech

— G{J — ci’z — 2 OKa3bIBATh 3
Vi=7 > 2=52 > a?=26" e
9TO IIOKa Ha BEpPY.

3HAYUT A IenUTCs Ha 2 (MOXKeTe CKa3aTh,lI04eMy?).
I Mbl MOXKeM Hamucats CL = /.C

(2cY=28" > 4ci=28" > 6°=2c

Tenepp b HomXHO mennuTbcd Ha 2, U ,up06b COKpaTumMma.
Ilony4aerca npotuBopeyne, KOTOpoe JOKAa3bIBAET, YTO HaIlla
rumIore3a 0 TOM, 4TO '1/7 palMoOHa/IbHOE YJIC/I0, HE BEpHA.



Emé omHo n3BecTHOE MppanmoHanbHoe uncino — JU (In).

OTHO1IeHNE IMHBI OKPY>KHOCTY KPyTa K €ro AuaMeTpy.
27TR

OHO MppaLMOHA/IPHO, 3HAYUT B HEM
0eCKOHEYHO MHOTO (P, KOTOPBIE
HUTTIe He HAYMHAIOT MOBTOPATHCS.
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644622948954930381964428810975665933446128475648233...

Ckomnbko 1ndp B umciie 70 Tl CMOXKeIllb 3alIOMHUTH! MOXXHO
MICTIONIb30BATh 3TOT CTUIIOK, B KOTOPOM KOTNYECTBO OYKB B
Ka>K/IOM C/IOB€ COOTBeTCTBYeT umdpam B yucie 7L.

IMo 5 3HAK U NOMHIO npexkpacHo: ITu mHo2ue 3HAKU MHE TUUIHU, HCli’lpdCHbl!

TT=3.1 41 5 9 2 6 5 3 5 8

7U He TONTBKO UPPALIMOHATIBHO — OHO MpaHcueHoeHmHo. B
TPaHCIIEHeHTHOM YICITe MI06ast Moc/ieoBaTeIbHOCTb P
BCTpedaeTcs 6eCKOHeYHOe KOIMUYeCTBO Pas.



Takum 06pa3om, OBIBAIOT pal[MOHATbHBIE YMCTIa, KOTOPbIE MOXKHO
IPeNCTaBUTh KaK OTHOIIEHNUS I[e/IBIX YMCell, @ ObIBAIOT YKCIA
VppaIMOHaIbHBIE, KOTOPbIE TAKUM 00pa30M MPeACTaBUTD HeJTb3SI.
BMmecTe oHM 00pasyIoT deticrmeumenvHovie 9UCTA.

PanmoHanbHBIX U MPpALMOHANIBHBIX YMce/l 0eCKOHEYHO MHOTO,
HO, B HEKOTOPOM CMBICJIE, MPPALMOHATbHBIX YMCET HAMHOTO
Oonbllle YeM palOHaIbHBIX. e

[IpencraBbre cebe “pemIETKY LIe/IbIX YKCer ,
I7ie BCe TOYKM MMEIOT I[e/Tble KOOPAVHATHI
(kak mepeBbs B necomocanke). s
Ka)K[JOr0 palOHaaAbHOTO uncia a/b
CYILIeCTBYeT y4 ¢ HadaabHO Toukoii (0,0)
1 TIPOXOJIALINIT yepes TouKy (a,b).

Jlyuu Begylue yepes uppauyioHaabHble

00) S o
qyucia HPOMaXHYTCH MMNMO 8cex IRRATIONAL

TOYEK (He SaHeHYT HU OTHO ,‘E[epeBO). HPYTI/IMI/I C}I?BaMI/I, €ClIN, CTOA B HAYa/IbHOU
TOYKE OTCYE€TA, Mbl ITIOCMOTPUM Y€peE3

CylecTByeT TeopeMa IIpO TO, 4TO Y3KUit OMHOK/Ib B TI0OOM IIPOM3BOTTBHOM

HY/IEBOJA. YBUIVM HU OTHOI TOYKMU,



A peiicTBUTENbHbBIE YMC/IA peLIAIOT BCe 3amaun? Her,

IEVICTBUTE/IbHBIE YMCIIa HE COflEp KaT pelleH s YPaBHEHA
X*+1=0

MareMatuky npugyManu eie OguH TUII YMCET:

KomniekcHvie yrcna. OHU UCIONB3YIOT AEVICTBUTE/IbHDIE U

MHJMBbI€ 4JIC/Ia, B YaCTHOCTU YUCJIO i,

TaKoe YTO j2_ _1

MHuMBbIe 4KCIa HE UMEIOT IIPAMOTO
OTHOLIEHNA K peaIbHOCTA. MOXHO
rOBOpUTH O 71 ale7IbCUHOB...
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HO HeJIb35 [Ja)Ke NPeICTaBUTD 1 alle/TbCYHOB.
MaremaTuku o4eHb M300peTaTe/TbHBIL.

2-1 0 0 1 1 p p
1 9210 1 0 HY IPUAYMAAN U yTie OO bEKTHI,
0 -1 2 -1 X e ; KOTOPbIE MO>XHO CKJIQ[IbIBATh U

0 0-1 2 y 1 epeMHOXXaTh. TaKne KaK BEeKTOPBI,

MaTpunbl 1 TEH30PHbI.



