Mpunoxenue k rnase XI

KTO UMEET YM, COYTH YUCJIO
(OT1K 13:18)
(Barmsa ¢ mo3uiyit HEBEPHOT'O YIIPABUTEIA )

MHOrye UCCIEefOBATENN CO BPEMEH, IPEAMECTBOBABIINX Aake [Indaropy, mbITaoTcs — 1 HEKOTOPBIE U3
HUX He 0€3 KOKYLEroCs YCIeXa — Pa3BUBATh OCHOBAHHBIC HA JECATUYHON CUCTEME HYMEPONIOTHIECKUE
nocrpoenys. [1pu 310M, 10 COOCTBEHHOMY IIPOU3BOIY CKIABIBAL TO YHUCIA, TO 3HAYAMNE UL YUCET,
YMHOXAA UX U JIeJA IPYT HA IPYTd, BO3BOAA B CTENEHD 1 U3BJIEKAA KOPHU, OHM HAXOAAT OIPEEICHHbBIE
32KOHOMEPHOCTH, B KOTOPBIX IIPOCTYIIAIOT «BBIAAIOMUECA> LU(PHI U YUC/IA. FI3 9TOIO OHM 3aK/II0YAI0T,
YTO Ha HUX IOCTPOEH MUP.

OJHAKO TaKKe UCCIEAO0BATENN HE XOTAT WM HE MOT'YT IIOHATD TOT'O IIPOCTOT'O (hAKT4, YTO 3aKOHOMEP-
HOCTH, OTKDPBITbIE NMH, XaPAKTEPHU3YIOT BOBCE HE MUPO3ZaHKE, HO BCEIO-HABCETO AECATHYHYIO CUCTEMY
CYMC/IEHN, BBIITH 32 PAMKY KOTOPOH UM HE IO3BOJIAET OTCYTCTBUE 00PA30BAHUA U (haHTa3uu. Ecim sxe
HE CBA3BIBATH CEOs TOPAUEBLIM Y3/I0M JIECATH, BKJIIOUAs HOJb, 3HAKOB, 3HAKOMBIX BCEM CO LIKOJIbL, HO
TIOIBITATCA BBIEIUTD MOJ0OOHBIE 3AKOHOMEPHOCTH, HAIIPUMEP U3 BOCBMEPUYHON (WIK €LIE KAKOH-
HUOY/b) CUCTEMBL, TO, OE3YCIOBHO U KECTKO IPUCYTCTBYA TaM, TAKUE 3aKOHOMEPHOCTH OKAKYTCS COBCEM
MHBIMU. COOTBETCTBEHHO Y «BBIIAIOMIMECA> YUCIA U LU(PBI OKLKYTCSA APYTUMU. YTO JKE IOCTPOEHO Ha
HUX? HeyKTo HU4ero? Mim Kakou-To apyroi Mup? [la HeT, MUP-TO TOT K€ CaMblil, HO B IIEPBYIO OYEPEab
Ha 3THUX 3aKOHOMEPHOCTAX IIOCTPOEHA COOTBETCTBYIONIAA CUCTEMA CUMCIIEHNU.

O}lHI/IM U3 IPUMCHACMBIX HAMH METO/JIOB OTPULIAHUA H)KCYHCHHﬁ—H 9TO IMOJIHOCTBIO TPUMCHUMO K
0O3HAYEHHBIM HYMEPOJIOTUAM — ABJAETCA CIIOCO0, OCHOBAHHBII Ha JOBEICHUN MHEHUSA OIIIOHEHTA 10 102U~
yeckozo abeyppa. Kak BaM IOHPABUTCA, HAIPUMED, CIEAYIONIEE «OTKPbITHE>? EC/IM IPUCBOUTD OYKBAM
(nmm cnoBam) BUOMUN YUCIOBBIE 3HAYEHUS; 3ATEM 3ATIMCATh CTUXN BUOIMN B BUIE TOCIEA0BATEILHOCTH
up; 3aTEM NEPEBECTU UX B JBOMYHYIO CHCTEMY (T.€. CUCTEMY, OCHOBAHHYIO TOJIDKO HA ABYX UU(PAX:
O u 1); a 3aTeM CKIAABIBATD IO TEX IIOP, IOKA 3TO BO3MOKHO (A TAK MOCTYHAIOT BCE 6€3 NCKIIOYEHUA
HYMEPOJIOTH), TO B UTOT'E MBI BO BCEX CIY4asX HEU3MEHHO HONYYUM eduHuy. [paHino3HO, HE IPaB/a JIU?
Cell I'paHMO3HOCTH TOJBKO A0OABIAET TOT (PAKT, YTO JAHHOE LIPABUIO CIIPABEINBO I BCETO Basu-
JIOHCKOT'O CMELIEHNUS SA3LIKOB MUPA. K TOMY € MBI CMOKEM IIPUCBAUBATH GYKBAM JIIOOBIE [IU(POBBIE
3HAYEHHA — PE3Y/IBTAT HE U3MEHUTCA,— IUIIb OB TOJIBKO YUCIO OBLIO 3AMUCAHO, KAK B KOMIIBIOTEPE,
B JIBOUYHOM KO[IE.

Ho Ma110 3TOT0, TAKOE IPABUIIO CIPABEAINBO HE TONBKO AN bubmuu, HO 1 1 yueOHUKA reorpa-
(buy, 1 1/ OBAPEHHO KHUIH, 1d ¥ 1A JIOOOTI0 JAKE CAMOTO 3aTPANE3HOI0 OYy/IbBAPHOIO POMAHA.
Cue MOXET 03HA4YaTh HU OOJIbIIE HU MEHBIIE, HEKEIM, YTO MUPO3JJAHUE CTPOUTCS HA YUCIE OOUH.
[Torpscaromuit BEIBOA!

OJHAKO TOT, KTO €Ie HE IOHAM B 4eM TyT (POKYC, IIYCTb HE TOPOIIUTCA OAABATD 3asBKy HA Hobe-
JIEBCKYIO IIPEMHIO, KOO CHE ABIAETCS CIIEACTBUEM OOLIETO ¥ TPUBUAILHOTO IPABUIIA, CIIPABEIUBOIO UL
JBOUYHOTO KOfd. TaM MOXET OBITh JIMIIb 1BA 3HAYEHUS: HOMb U €IMHULA. HO HOMb MOXET OKA3aThCA
UTOI'OM TOJIBKO B CJIy44€, ECJIM BCEM OYKBAM (MJIM BCEM CJI0BAM) IIPUCBOUTD HYJIEBBIE 3HAUEHUS. YTO TOIa
U CKIA/bIBATH?! TaK YTO OCTACTCS CMHHUIIA.

Epynua, mpu6aBaeHHAs K e/IMHUIIE, B IBONYHON CUCTEME CUMCIEHNMS 1ACT Yuca0 10, U MBI IOJKHBI
OyzieM BHOBD, KAK Y4AT HyMEPOJIOI'Y, IIPOAOJLKUTD CJIOKEHUE 3HAYAINX LD Y2KE IIOTYICHHOM CYMMBI,
TAKOM PE3YNBTAT AAET ONATh-TAKK eAUHULY. IIPOJOIKATE MOKHO CKOJIb YTOAHO JOJTO.

BeposaTHO, CTOUT NOACHUTD 3Ty CTOPOHY ABOUYHON apuMeTUKH. [IOBTOpUM: B JBOUNYHON CUCTEME
CUMCJIEHNA CYIECTBYET JIMIIb 1BA 3HAKA (CUMBOMA): HOMb (0) 1 efunuia (1). [ToHATHOE AENO, 4TO CaMU
10 ce6€ CUU CUMBOJIBI TIOJTHOCTHIO UJACHTUYHBI IPUBBIYHBIM HAM JICCATUYHBIM 3HAKAM, O/THAKO 3TUM
BHEIIIHEE CXO/CTBO U 3aKAHUMUBAETCA. EC/M K euHMIE IPUOABUTD APYIVIO €UHULLY, TO B UUCTIE, 0003HA-
YAIOLEM CYMMY (ABOHKY IECATUYHON CUCTEMBI), B PA3PALE CAMHUL] YK€ HE OyET MECTa, HO JAKE €CIIN
TAKOE MECTO U OBUIO OBl YMCTO MEXAHUYECKH 0OPA30BAHO, Mbl HE UMEEM JIPYTHUX 3HAKOB /14 0003HAUECHUA
uudp, KpOMe HOMA 1 €AUHULBL TOUHO TaK K€ HET MECTA B PA3PSJIC €JUHUL] U B IECATUIHON CHCTEME,
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KOI'/I2 MBI IPHOABIIAEM €/JMHULTY K A€BATH. Ha 3TOT CITy4ait n306peTeHa Takas CUCTEMA 3AMMCH (CHUMBOJHKA),
KOI'Id B PA3PsJIE €AUHHUL OCTACTCA HOMb, HO CAMHULA NOABIACTCA B paspsze AecATkos: 9 + 1 =10. Tak n
B ABOMYHOM Kozie numyT: 1 + 1 = 10. Tpoiika Tyr o603Haunrcs Kak 10 + 1 = 11. [Ipu npubasnenun
0YEPEJHON E€/JMHUIIBI MECTA, OUEBU/IHO, HE XBATUT YKE HE TOJIBKO B PA3PAE €UHMULL, HO U B Pa3paic
JECATKOB, U MBI BBIHYKECHBI OyZieM 3aIIMCATh TaM HYJIH, HO BBECTH paspsp corel (11 + 1 = 100), uro
OIATD K€ MOKHO CPABHUTD C JECATUYHON CUCTeMOM: 99 + 1 = 100. [1aTb COOTBETCTBEHHO OOO3HAUUTCA
kak 101, mectp Kak 110, cemp kak 111, a Bocems kak 1000,

[TpuBeaeM /1 OOMBIIEN ACHOCTH €IE HECKOIBKO MPUMEPOB: YUCJIO JIBEHA/ATD AECATUIHOTO KO/IA B
AsonyHOM mpespaturcs B 1100, copok 6yaer 3anucano B suje 101 000, a 3HaMEHUTOE YUCIIO 3BEPS B
JBOMYHOM KOgie OyZieT BBIVIAAETb IPOCTO yrpoxkaome csoert muoit: 1010 011 010 — aercTBUTenbHO
JUIHHOBATO, HO HUKY/A HE JIETHCAL.

KT0-TO, KOHEUHO, MOKET CKA34Th, YTO IBONYHASA CUCTEMA NCKYCCTBEHHA U Ha IIPAKTHKE HE IPUMEHUMA.
371eCb MBI MOKEM BO3PA3UTh, IPIYEM HAM JIKE HE IPUJETCSA BHOBb BCTIOMUHATD KOMITBIOTEPBI, KOTOPHIE
TI0 CYMME BCEX ONEPALNI C HYIAMU U €AMHUAIIAMH JABHO YK€ OOOIUIN YHCIO ONEPALTUI JIIOAEH C PUBBIY-
HBIMU BCEM JAECATUYHBIMU YUCTaMU. O KOMIIBIOTEPAX HE CTOUT BCIIOMUHATD IIPEXK/E BCETO IOTOMY, YTO Y
Mouces wnu y Anocrona Moanna spsj i 6bu1 komuslotep. Ho ieo B ToM, uto, Aaxe HE OTAaBas ceoe
oT4eTa B 3TOM, ¥ Moucei, 1 MoanH, a 1 060i U3 HAIKX YUTATENEN YyTh HE €KECEKYH/HO MOJIb3YETCA
JABOMYHON apr(PMETUKON. OBIACTD €€ UCTIONb30BAHUSA HA3BIBACTCS I02UKOLL, OCHOBOI KOTOPOIT ABIAIOTCA
001mu1e BOIIPOCHL X COOTBETCTBEHHO OTBETHL: «fa> (1) 1 «er» (0).

B 1omonHEHNE K CKA3aHHOMY MBI IOJUKHBI OTMETUTD, YTO IIEPEXO/] OT OJHOH CHCTEMBI OTCYETA K
Apyroy abCOMIOTHO YCTOMYUB C TOUKU 3PEHUS MATEMATUUECKUX ONEPALIUIL: CIOKEHNUS, YMHOKEHHS, BO3BE-
JICHUSI B CTETIEHD U IKE O0JIEE CIOXKHBIX ICHCTBUH ¢ urcmamu. Hanpumep, B ioraHoM kozie 10 X 10 = 100,
a JIECATh U CTO B IBOMYHOM KO/IE ECTh COOTBETCTBEHHO /[BA M UETHIPE B JICCATUYHOM. Jlaiee, B IBOMYHOM
kozie 100 + 11 = 111, B IECATIYHOM KOJIE T4 K€ ONEPAINS 3HAKOMA HAM IOJ] TAKUM BUJIOM: 4 + 3 = 7.

WTak, BCE paBmIa apu(PMETUKH OCTAIOTCA NIPEKHUMU. PATaIbHAA OMMMOKA HACTYIIAET TOTJA, KOT/IA
MBI HIYMHAEM BBIYUCIATD CyMMY 3HAUAIUX HUdp. [pumep? M3onsTe. 3anumeM 4ucIo 36eps B PA3HBIX
CHCTEMAX OTCYETA, 4 JAJIEE BBIYUCIMM €I0 HyMEPOIOTMYECKYIO CyMMy. HauHEM MBI C IECATUIHOM CUCTEMBL:

666 —-6+6+6=18—1+8=9.

[l AeBATEPUYHOIO KOAA (I7I€ YMCIO 3HAYAmuUX Ludp 8) cue 9ucio Oyaer BuisjeTs Kak 820. byaew,
MIOHATHOE [IEJI0, TOJCYUTHIBATH CYMMY IO TIPABHIIAM CIOKECHUA JICBATEPUYHBIX YUCET:

820—-8+2+0=11—-1+1=2.
B cemepryHOI crcTeMe CIMCIEHUS (YUCIO 3HAYAMUX 1UGP 6) YUCIO 3BEPs 3AIUIIETCS TAK:
1641 - 1+6+4+1=15—-1+5=06.
B BeCcbMa 9K30THYECKOM [T YATATENA MECTHAAATUPUYHON CUCTEME CUMCIEHUA (YUCIO 3HAYAIINX IUPP
15) unCII0 3BEPS 3AIUIIETCA HENOHATHO (A COOTBETCTBYET IIPUBBIYHON JAECATKE), HO PE3Y/IBTAT HE OyET
OTJINYATHCA OT TOJIBKO 4TO IOIYYEHHOTO:
29A - 2+9+A=15—-1+5=6.

[Tozcurraem Ha BCAKUI CITy4ail ¥ CYMMY IBOMYHOI'O KO/, IPABIA, V1A TOIO HAM HE XBATUT OJHOM CTPOKM:

1010011010—-1+0+1+0+0+1+1+0+1+0=101—
1+0+1=10—1+ 0 =1 (uro u rpe6oBaTOCH IOKA3ATD).
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Kax BuiuM, B UTOr'E MBI IIOTY4U/IU B KAYECTBE CyMMbI AP YUC/IA 3BEPA U €UHULLY, U IBOYIKY, U IEBATKY,
1 mectepky. Hymeposory ecTb U3 4ero BuiopaTh'. PaTaibHO KE B ITOM METOAE TO, YTO B OTIUYHE OT
OOBIYHBIX YMHOKEHWS, AETEHNS, BO3BEACHUS B CTEIIEHD, HE I'OBOPA YK€ O CIOKEHUH, HCXOHOE YUCIO
aBCOMIOTHO He B0CCIMARABUMO TIO KOHEUHOMY PE3YJIBTATY.

[IpuBeneM eme OAUH JJ0BO/, B OTHOUEHUN KOTOPOIO CTOPOHHUKAM NIPUMUTUBHENIIETO CI0KEHUA
3HAYAMMX TP OPUAETCA OCTATHCA OE30TBETHBIMU. [IE/IO B TOM, YTO JIO CUX IIOP Mbl COBCEM HUYETO HE
CK432/I1 O APOOHBIX YUCIAX, 4 MEXKIY TEM C TAKOBBIMU TPAAULMOHHBIE HYMEPOJIOIU TOXKE HE IIPUBBIKIN
LIEPEMOHUTLCS, CKI/bIBAS U MX 3HAYAIINE A PBI TAK, OYATO AECATUYHOMN 3aIATON 1 HET BOBCE. [I03TOMY
HYMEPOJIOTMYECKAA CYMMa YETBIPEX C OJIOBUHON OKA3bIBAETCS PABHON Y HUX JIEBATH.

MBI He CTaHEM JIOK43bIBATh CEIYAC, YTO B YETBEPTU (7 ) BAKHA YETBEPKA, 4 HE ABOMKA C IATEPKON
(0,25), a B recsTuHe (f5) BAKHA AECATKA, 4 He euanna (0,1).

BwmecTo 3TOro B3ITIAHEM Ha IEPHOAMYECKIE APOOH THITA OHOI TpeTH (3 = 0,333...), KOTOpBIE HyMEPO-
JIOT' TPAJJLIMOHHOI'O TOJIKA CMOKET 0OPA00TATH JIMIIb OUEHD CHILHO HALPATAsS YMCTBEHHBIE CIIOCOOHOCTH,
XOTA U 3TO HE IAPAHTUPYET ycIexa. [IpuseeM Takom Ipumep:

1=3=3+3+3=0333.+0333..+0333..= 0999..

OTBICKMBAS HYMEPOJIOIUYECKYIO CYMMY HOCJIEAHETO YUC/IA, IPUMEHUB HHYKTUBHBII METO/ (€CIIH TAKO-
BOH U3BECTEH HyMEPOIOTaM), MOKHO HOJIYYUTb, YTO €I'0 CyMMa PABHA ACBATH. BOT TakM 06PA30M HyMe-
POJIOrHYeCKasd CyMMa €JMHULbI CTA/IA HEPABHA €UHHULIC.

Tenepb MBI CKaKeM, HAKOHEL, K YEMY Mbl BCE 3TO TOBOPHIIM. BO-TIEPBBIX, MBI TOKA3/1H, 40CO/IOTHYIO
PABHOLIEHHOCTD CUCTEM CUMC/IEHNA. Che OO0CHOBBIBAETCA MAEHTUYHOCTBIO PE3YJITATa MATEMATUYECKUX
OTEPAIIUY C YUCTAMHU B PA3IMYHBIX CUCTEMAX CUMCIEHNUA. B 9TOM CMBICTIE Y IECATUYHON CUCTEMBI HET U
HE MOXET ObITh HUKAKUX IIPEUMYIIECTB 110 CPABHEHUIO, HALIPUMEP, C ABOMYHBIM KOZIOM. (TOUHO TaK e,
HAIIPUMED, Y PYCCKOTIO A3bIKA HET U HE MOKET OBITh K3ETETUYECKHX IPEUMYILECTB Tepes (PIaMaHiCKUM
VI APMAHCKAM A3BIKAMU. )

Bo-BTOPBIX, MBI IIOK432/I4, YTO, UCXOAA U3 PABHOLIEHHOCTH CUCTEM CUMCICHUA U U3 CaMOro (hakra
CYILIECTBOBAHMA POOHDIX YHCE, ONIEPALMA 11O CJIOKEHUIO 3HAYAMMX LD MATEMATUYECKU HEKOPPEKTHA,
4 Ha OOWIEOCTYITHOM A3bIKE IPOCTO Iu1yIa. OHA HAIIOMMHAET NEPBOKIACCHUKA, CKIA/IbIBAIOIIETO METPBI
C TpaMu. ECTECTBEHHO €My 32 3TO CTABAT JJBOMKY.

! CTporo roBop, Jabbl CPABHUBATb KOHEUHbIE PE3Y/ILTAThl KOPPEKTHO, Mbl JOJKHBI OBUIM IEPEBECTH KAK/IBLI U3 HUX
B JIECATUYHYIO cuCTeMy. OJIHAKO JIETKO BUZETD, YTO U JABOVKA AEBATEPHMYHOIO KOJd, U IECTEPKA KAK CEMEPUYHOIO,
TAK ¥ ECTHAALUATUPHYHOIO KO/, U YK TeM 00JIe€ €AMHULIA IBOMYHOIO KOJd, HE IIPETEPIIAT HU MANCHIINX U3MCHE-
HUI B HAUCAHUY, OYlyur [IEPEBEIEHDL B ICCATHYHYIO CUCTEMY CYUC/ICHHUS.

2 Meroz MaTEMAaTUYECKOH MHAYKLIY 3AKI0YAETCA B OTBICKAHUY OOIIMX 31KOHOMEPHOCTEN 110 YACTHBIM IIPHMEPAM.
B HameM KOHKPETHOM CITydde MOXKHO JIETKO BUJETD, UTO HyMEPOIOrnyecKasd cymma uncia 0,99 pasHa AeBATH; HyMEPO-
nornyeckas cymma uncna 0,999 taxke paBHa A€BATH; HyMepoaorndeckas cymma uncia 0,9999 cHosa paBHa AEBATH,
HyMeposoruyeckas cymma uncaa 0,99999 onars ke pasHa AEBATH. MHBIMY CI0BAME, CKOJIBKO ObI Mbl HU CTAPAIUCh
IpUOABIATD HOBYIO IEBATKY K CYMME, PE3Y/IBTAT HE MOKET M3MCHUTDCAL.
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