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u Apusnb



A. Benmkamun. «Marus matemaTnku: Kak HaiiTh X 1 3a4eM 3TO HYKHO»

Berynuienue

Mamemamuky yoice 3amem yuumv HAOO, UMO OHA YM 6 NOPSOOK
npueooum.
M. B. Jlomonocos

He mo6mio 1MHHBIX MTpeAncIoBrii. XodeTcs cpa3y HayaTh yiTaTh KHUTY. Ho 31€ck He coBceM
oObIYHasi KHUTa. Kaxercs, 4To CIOBO «Marusi» mpeqronaraeT HeKoTopble (hOKychl M Tpioku. He
CKPOIO, OHH 3/1€Chb €CTh, U MHOT'MM 3TO NOHpaButcs. IlpaBna, KHUra He 00 ITOM.

Ms1 3agaeMcsi BOITPOCOM, 3a4eM HaM HyXHa MateMaruka. OcoOeHHO ryMaHuTapusm. Mot
JIMYHBIN OIBIT HAyYMJI MEHs ONpeJIe/IeHHOMY OTHOILEHUIO K 3ToMy Borpocy. HaBblku MaTemaruye-
CKOT'O MBIIIIJIEHHS OKA3aJIMCh HYKHBI BCEM U KaxJIoMy. Eciiu Bbl, KOHEUHO, JIIOOUTE pa3MbILUIATH, a
He 3yOputh. Eciin BaM 10cTaBIIsSIeT yI0BOJIbCTBUE CaM MTPOLIECC JIOTUYECKUX paccy:xaeHuid. [Tapagokc
MMEHHO B TOM, YTO Marus, BOJIIEOCTBO MaTeMaTUKU IPOSIBIISETCS MOCTENeHHO, Kak pacceeT. He
cpasy, Ho 3ameTHO. He sipko, HO 0OYeHb KpacuBo.

Brpyr Bbl 3amedaere y ceOsi yMEHME JIOTUYECKU MBICIUTh U PacCy)AaTh, IPAMOTHO U YETKO
(bopMyIMpOBaTh MBIC/IH, [€1aTh BEPHbIE JJOTMYECKUE BBIBOABL. B/Ipyr Bam MpOCTO CTaHOBUTCSA MOCTIE
3TOrO Jierye ooUaThes C JIOAbMU.

OcobeHHO MaTeMaTHKa BakHa JJIs pa3BUTHs peOeHka. OHa JaeT BO3MOXHOCTb cpasy Mpa-
BWJIBHO M PAlIIOHAJIBHO MBICTUTB. [IprueM HaBceraa. MHe noBe3so B )kU3HU. Y MeHs ObLIO JBa Mpe-
KpacHbIX nperiopaBarenst. Ob6a cranmu moumu Yuurensimu. OfuH MpernoaaBall sI3bIK M JIUTEPATypy
U YTBEPXKJAJ, UTO, «HE 3Hasi TPAMMAaTUKK — HE Bbly4YMIIb MaTeMaTUKW». BTopol npenogasain mare-
MAaTHKy U «IIPUBOAWII B TIOPSAOK HAIIM MBICIH». OHHM KPENKO IPYyKWIN Mexay coooi. U, moxoxe,
OHM CUMTaIM 00a TU MpeAMeTa BOIILIEOHO MONE3HBIMHU 151 Hatllel xku3Hu. OJHO 0Ka3aJ0Ch HEOT/e-
JMMO oT Jipyroro. Oco6eHHO CHITBHO 3TO MPOSIBIIIOCH MO3JHEE, KOT/ia s CTaJl UTpaTh (MHOrAa Hebes-
YCIIEIIHO) B Pa3JIMUHbIe MHTEJUIEKTyalbHble UIpbl. BOT Takas Marus nonyyuiack.

Mo3r TpebyeT TakMx e TPEHHPOBOK, KakK W Jo0as Jpyras MBIIIIA YeJOBEYECKOro opra-
Hm3ma. Korga-to, ner 30 Hazan, st padotan B Peneparnyu O0AMOMIIMHTA, KaK CMEIITHO 3TO HU 3BY-
yuT. JI0oMKeH 3aMeTUTh, YTO TOrJa MEHsI CUJIbHO YAMBWIIO MHTEJUIEKTyalbHOE Pa3BUTHE CHOPTCMe-
HOB, OCOOEHHO 3aHMMAIOIINX MPU30BbIe MECTa Ha CaAMBIX MPECTIKHBIX TypHHpax. OKa3aaock, 4To
1J151 IOATOTOBKM HAJ0 OBITh MOYTH KaHAWAATOM MEIULMHCKUX HayK. Hy a koraa yejgoBek HauMHaeT
YUTATh PA3HYIO JIUTEPATYPY, €ro JOOOMBITCTBO HAIIPABIISIET YM B caMble HeBeposATHbIe MecTa. [1pu-
3ep «Mucrep Omumnusa» Oner OTpoxX CrielMaabHO 3aHMMAJICA MartemMaTtukor. OHa nmoMmoraina emy
IOOUTHCS HY)KHOM KOHLIEHTpauuu. Kpome Toro, oH ObUT yOekJeH, 4TO MaTeMaTHKa 3alllMINaeT ero
pasym ot Besikux [lapkrHcoHOB 1 AnbireriMepoB. Pobept ®uriiep — Mex 1y MpodnM, YeMITOH MUpa
IO IIaXMaTaM — Hay4YHJICS YUTaTh U NIKCATh TOJIBKO IOTOMY, YTO MHAUY€ OH HE MOT 3aIlMChIBATh IaxX-
MaTHbIE IAPTUH, KaK TOro TpeOOBaM MpaBmia. M BOT TYT OH OTKpbUT AJ1s cedsl, Kak IOMOTaeT emMmy
MBICTIUTh MaTeMaTHKa. He Mor otopBaThes 10 NOCAEJHUX CBOUX JTHEH.

BpI emie 3amaetech BompocoMm, 3a4eM BaM HykHa MareMarvka? OCOOEHHO I'yMaHUTapusim?
BeIxonut, He TOJIBKO cayy B Mara3uHe cuuTaTb. Mol JIMYHBIN OMBIT HAYYUJI MEHS OIPEEIEHHOMY
OTHOILEHUIO K 3TOMY Bolpocy. HaBblkM MaTeMaTUYeCKOro MbILIUIEHUs] OKa3aJIuCh HYKHbl BCEM U
Kaxomy. Bes sBommonus yenoBeka OT y3e/1KOB Ha BEpEeBOUYKaX U adaka /10 CyNepKOMITLIOTEPOB MPo-
112 pyKa 00 pyKy ¢ MaTeMaTukoi. Jlaxe MpocTo OLieHWBasi KAPTUHY B My3ee WM NaMATHUK Ha
yJu1e, Mbl IOJICO3HATEIbHO OOpalllaeM BHUMaHUE Ha IPONopLyu. biarogapss MaTremaTrke Mbl yMeeM
BUJIETh KPACOTHI MUpa M Iiprponsl. Kaxaplil pa3, BIOMpasi cMapT(OH MM KOMITBIOTED, Mbl HEBOJIbHO
orneprpyeM MaTeMaTHueCKMMHU TepMUHAMU. MBI ropiuMcst CBOMMU cesichu, POU3HOCS CJIOBO «Mera-
IIMKCEJN» KaK 3aKkJMHaHue. BoT Takas maremaruka. OHa He TOJIBKO JIEJIAET HAC Pa3yMHEE, TPEHUPYET
Halll MO3T, pa3BUBAET HAC KaK JMYHOCTb. OHA MMPOCTO MIOMOTaeT HaM KUTb.
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A maruga? A uyro marusg? Marug B KHUre ectb. 3a0aBHasl, 3amevaresibHasi, HEOOBIKHOBEHHAS U
HeoxugaHHast. [Ipruuem gaxe 1 TeX, KTO MOJIaraer, YTo 3HAET Ty CaMyl0 MAaTEMATUKY. XOYeTcs,
YTOOBI BBl €€ TOKE YBHUJIEIM CBOMMM IJIa3aMU. YBUICTH U HACIAJAUIUCh. DTO OUYeHb KPACHBO.

P.S. A mapouky (pOKyCcOB U TPIOKOB s BCE-TaKH 3allOMHUIL.

Anexcanop Pyoun,
MApKemonoz, IKOHOMUCHL, UHIICEHEP, UNeH POCCUulickozo omoenenust IAA, uepok u
ooun uz ocnosameneii kayoa «4mo? I'oe? Kozoa?» ¢ /[nenponemposécke
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I 1aBa HOMep HOJIb

Bcio Molo ku3Hb MeHs TAHY/IO K Maruu. He cyecTb, CKONBKO KYJE€CHUKOB BUJIEI 51 HA CBOEM
BEKY, KaK U He CUECTb, CKOJIBKO Yyec 51 COTBOPUJI COOCTBEHHBIMU pyKamu. Ho 51 He mepecraio Boc-
XHUIIAThCS TEM, Kak pa0oTaeT Marusi, Kak U3 MpOCThIX U OHATHBIX Bpojie Obl AEHUCTBHIA U aTTOPUTMOB
BAPYI POXKIAETCs NMOPA3UTEbHOE, HETTOCTHKUMOE UCKYCCTBO — UCKYCCTBO, KOTOPOE 1 TaK 000Kal0
nocrurarb. Heckobko OCHOBHBIX MPUHIMIIOB — U BOT $1 YK€ CaM MPUIYMBIBAIO TPIOKH.

[TpumepHO TO ke 4yBCTBO 51 UCTIBITHIBAIO, KO JIeJI0 KacaeTcs MateMatuku. C caMoro JeTcTBa
IIECTBIM YYBCTBOM I OLIYILAJ, YTO B YMCJIAaX KpOeTcsl UCTUHHAsA marus. Kak Bam, Harnpumep, BOT
a10? 3agymaiite modoe yucio B nmpomexyTtke ot 20 ot 100. 3agymanu? CroxuTe Mexay coOoit
COCTaBJISIIOLIME €ro IU(ppbl. BeruTHTe NOMTYYMBIIYIOCS CYMMY U3 33yMaHHOTO BaMu yucia. 1 cHoBa
cioxute uudpsl. [omyunnocs 97 Ecnu HeT — nepenpoBepbTe CBOM BBIYMCIEHUS. 300POBO, IpaBaa?
Bcs MatemaTrKa ocTpoeHa Ha TAKMX BOT (POKYcax, O KOTOPBIX B IIKOJAX HaM MOYEMY-TO HE paccKa-
3bIBAIOT. B 9TOI KHMKKE s TOKaXy BaM, Kak C IOMOLIbIO OOBIYHBIX YKCeNl, (PUIYp U POCTOM JIOTHKH
TBOPUTh HACTOsIIIME vyzaeca. JJoOaBMM HEMHOro ajureOpbl U T€OMETPUM, U Mepe/l HAMH OTKPOIOTCS
JABEpU B MPOU3BOJCTBEHHbIE 1Iexa (PaOpUKU Maruu, a MOXeT, M CAaMOTrO YeJIOBEYECKOTO eCTeCTBA.

OTa KHUXKKA [0JTHA YUCe, aIreOpbl U MaTeMAaTUYECKOrO aHaIN3a, FEOMETPUU U TPUTOHOMET-
puu. Ho ectb B HEll U1 MHOTO TakOro, YTO HE CTOJIb XOPOLIO 3HAKOMO HEUCKYLIEHHOMY UYUTATENIo
Y TIPY 3TOM He 0OBSCHEHO B MeJIbYalIlIuX MOAPOOHOCTSIX: TpeyroiabHUK [ackans, MaremaTueckas
OECKOHEYHOCTb, MarMyecKre CBOWCTBAa HEKOTOPHIX uMcel (9, m, e, i), nmocneaoBatenbHOCTh Prdo-
HaYy4u, 30JI0TO€ CeUeHHUeE. .. 1 XOTs1 HECKOBKUX JECATKOB CTpaHuUI] Oy[IeT sIBHO HEJIOCTATOUYHO, YTOObI
NOJIPOOHO PaccKa3aTh O KAXKAOM U3 STUX MOHATHH, 51 BCE e HAaJel0Ch, YTO MHE YAACTCsl OObSCHUTD
BaM UX CyTh M NOKa3aTh, HACKOJIbKO YIMBUTEIbHBIMUA U 3HAYUTESbHBIMU OHU MOTYT ObITh. M naxe
€CJI1 Bbl C HUIMH YK€ KOTJa-TO CTAJIKMBAJIUCh, 3[1€Ch Bbl YBU/IUTE UX I10/] HEMHOTO APYTUM YIJIOM. DTO
PacIIMpPUT ¥ 0OOTaTUT BAIM 3HAHUS U TIPE/ICTABIICHU 1, BElb YEM ITyOKe Mbl IOCTUTAeM MAaTEMaTHKY,
TeM OoJiee U30IIPEHHON U BOCXUTUTEJIBHOM MpeACTaeT nepe] Hamu ee Marusi. Bot, Hanpumep, onHa
U3 CaMBbIX JIIOOMMBIX MOUX (POpMYII:

¥+1=0

Ee emie Ha3bIBalOT «ypaBHeHUeM Borax», Bellb 3[1eCh UCTIONB3YIOTCSI CaMble BaXKHBIE /I MaTe-
MaTU4ecKoi Hayku uucia: 0 u 1 — OCHOBBI BceX OCHOB, uucio it = 3,14159... — camoe BaxxHOE B
reomMerpuu, e = 2,71828... — KOHCTaHTa MATEMAaTUYECKOIO aHAIN3a, U MHUMAS €IAHULA [, KBapaT
KoTopoil paBeH —1. [Ipo 5t Mbl HOroBopuM B I1aBe 8, 1po i v e — B 171aBe 10. A B raBe 11 pasdepemcs
CO BCEM TEM, UTO NTOMOXET HaM MOHSATh MAaryecKyIo MPUpoay 3Tor (popMyJIbl.

OTa KHUTA HAMKCAHA ISl TeX, KTO KOrga-HuOyb 3aX04eT MPOUTH KypC MaTeMaTHKH, U /IS TeX,
KTO celvac MpOXOIUT KypC MaTeMaTUKM, WIH 7151 TeX, KTO TOJILKO 4YTO MPOIIeN KypC MaTeMaTUKy.
Wupivu cioBamu — aOCOMIOTHO 1S BCeX, BHE 3aBUCUMOCTH OT TOr0O, 000KaeTe Bbl MATEMATUKY WU
ooutech ee Kak orHs. YtoOwl cenath Haile oOIIeHre mpoire, 1 chopMyaUpOBall HECKOIBKO «ITpa-
BUI» (B MaTeMaTUYECKOM MOHMMAHUU STOTO CJIOBA).
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IIpaBuio Ne 1:

TekcT B cepbIX 0J10KaX MOKHO He YHTATh (HO TOJHKO HE 3TOT)!

B kaxmoil rnaBe ecTb «OTCTYIUICHHS», B KOTOPBIX s PACCKa3bIBAID O YEM-
TO MHTEPECHOM, YTO YIIOMSIHYTO B OCHOBHOM TEKCTE, HO B JIOTMKY PaCCYXIECHUI
HE BITMCBIBACTCS: 9TO MOKET ObITh JIMIIHUIA MPUMEp, MOAPOOHOE J0Ka3aTeIbCTBO
M uH(pOpMaIys, pacCuUTaHHasi Ha Oosee UCKyIIeHHOro unraress. [Ipu neppom
YTeHUH (paBHO KaKk M IIPY BTOPOM WJM TPETbEM) BaM, BO3MOXKHO, 3aXOUeTCs
3TU «OTCTYIUIEHUS1» NpourHopupoBarb. Ho g oyeHb Hajeloch, 4TO BaM BCE Ke
3aX04UeTCs NePEeUnTaTh ITY KHUKKY: MaTeMaTHKa — Takasl Belllb, K KOTOPOW XO4eTCs
BO3BPALLATHCS CHOBA U CHOBA.

Ilpasuno Ne 2. He OoiiTech MPONYCKAaTh OT/AeJbHbIE a03alpbl, pa3jaesbl HIH Ja’ke
riaaBbl. Eciii 4yBCTByeTe, 4TO 3aCTpsUIM M HUKAK HE MOXKETe OCWJIUThH Ty WJIM MHYIO YacTh, CMEJIO
MOCTyMAaTe C Hel TaK ke, KaK U C OTCTYIUIEHUSIMU — BEPHUTECh K HUM TI03Ke, CO CBEKUMHU CUIAMU U
CBEKUM B3IVISAOM. B KOHIIE KOHIIOB, OBITh MOXET, CIIEAYIOIIAs IJIaBa MPOJbET CBET Ha TO, UTO Cei-
yac Kaxercsl Hermpoxoaumon vaieit? OOuIHO OCTaHOBUTHCS HA TIOJIMYTH U MPOMYCTUTh BCE caMoe
WMHTEpecHoe, mpasya’?

IIpasuno Ne 3. O6s3aTeIbLHO MPOUYNTAIITE MOCJHETHIOW, TaaBy 12. B Heii pacckazaHo
CTOJIbKO BCErO O MaTeMaTu4ecKoi OECKOHEYHOCTH, UTO TOJIOBA Y BacC MOWJET KPYroM, Belb B IIKOJE
Bac 9TOMY HaBepHsiKa He yuwid. K ToMy ke, 04eHb Majio U3 TOro, 4To HalmMcaHo B I71aBe 12, cBsi3aHO
¢ npenpytynmmMu miaBamMu. C Ipyroil CTOPOHBI, «OUeHb MAJIO» — He 3HAYUT «BCE», a 3HAUUT, y BaC
Oy/IeT OTJIMYHBIN CTUMYJ IEPEUUTATh TO, UTO OCTAJIOCHh HE 10 KOHIIA TIOHSATHIM.

Ilpasuno Ne . T'oToBbTECH K HEOKUTAHHOCTSIM. XOTSl MaTeMaTHKa — BEIllb OYE€Hb CEPhE3-
Hasl ¥ BaKHasl, U3y4arh ee 1o y4yeOHUKaM, HAMMCAHHBIM CTPOTMM U CYXUM SI3bIKOM, HUKAKOW HEO0O-
xoquMocty HeT. Ha nekuusx, kotopele 51 uutaio B Komnemke Xapu Manna!, MHe penko yaaercs
00OMTHCh Oe3 CIyJallHOroO KajaaMOypa, IIyTKH, CTUXOTBOPEHUS], MIECEHKU WU (POKyca ¢ YucIaMu —
OHU OTJIMYHO pa30aBIIsIOT aTMOCepy MPAYHON HAYUYHOW cepbe3HOCTH. Tak rmoyemy Obl He 3aHSTHCS
TeM ke 1 Ha CTPaHMIIaX 9TOM KHUTU? B OMHOM BaM OJJHOZHAYHO MOBE3JIO: HE HYKHO OYyJeT CIyIIaTh,
Kak s mow. YeM He rumoc?

Bort u Bce npaBuia. XBaraiiTe UX MOAMBIIIKY U BIEepe — B YIUBUTEIbHBII MUP MaTeMaTuyie-
CKOM Maruu!

! Komnemx Xapsu Majia — NpecTH:KHBIA YacTHBIA Konemx B Kiiepmonte, KanudopHus, cenmpanusnupyonumiicss Ha TOYHBIX 1
€CTECTBEHHBIX HayKax. — [Ipum. nep.

9
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I'raBa HOMep oauH
Marus gyucea

YucaoBbie 3aKOHOMEPHOCTH

N3yuenne MaremaTuky Beerjaa HaunHaeTcs ¢ yrcen. CHayana Mbl yYUMCS BbIpaXkaThb KOJInye-
CTBO C MOMOIIBIO OYKB, U(P WK CAMHUX MPEIMETOB. A TIOTOM JIOJITHE U JJOJITUE TObI CKJIa/IbIBAeM,
BBIUMTAEM, YMHOKAeM, JIeJIMM 1 peliaeM pa3Hble apudmernueckue 3aaa4u. M 3a Bceid 3Toi pyTUHOM
YacTo He BUJIUM Maruio 4rcell, COCOOHYIO pa3Blieub W YAUBHUTH JTIOOOTO, KTO PEIIUTCS BCETO JIMIIh
3arJIsIHYTh YyTh ITyOKe.

Bor, Haripumep, ojHa XUTPOCTh, C KOTOPOA ellie B AETCTBE CTOIKHYJICS HEMEIKUI MaTeMaTHK
Kapn ®punpux [aycc?. Kak-To pa3 Ha ypoke MaTeMaTHKH YUUTEb IIOMPOCKIT KJIACC CIIOKUTh MEXTy
cobort Bcert uncia ot 1 o 100. Bpsin m oH XOTen pa3Biieyb YYCHUKOB — CKOpee, OTBJIeUb: 3aCTa-
BUTb 3aHATHCS YeM-HHUOYIb HYJHBIM U TPEOYIOIIMNM TOJTHOTO COCPENOTOUSHHUS, & CAMOMY CITOKOHHO
cnenath aApyryio padory. [IpencraBere ceGe ero ynuBieHHe, KOTJa Yepe3 HeCKOIbKO ceKyH [ aycc
BHIIIEJ K JOCKe 1 Hamucal oTBeT — 5050. XoTuTe 3HaTh, Kak OH 3TO czaesan? OH MpocTo MpeacTaBuI
BCE 3TH YHCJIa B BUJIE IBYX PsijIoB: BepxHui — oT 1 10 50, HuxHME — ot 51 10 100, npuveM B HUKHEM
ALY YKCIA wau 8 0OpamHom nopsioke, BOT Tak:

laycc 3amern1, uTo cymma umcen B KaxaoM u3 50 ctonOioB onuHakoBast — 101, a 3HauuT, ans
TOro, YTOOBI OJIyYUTh UCKOMBIN PE3yJIbTaT, HyKHO Bcero juiib yMHOKUTh 101 Ha 50. Tak y Hero
u nosryumiiocs 5050.

CoOcTBeHHO ToBOps, Onarogapsi Takoil BOT CIIOCOOHOCTH — He OBICTPO CUMTaTh B yMe, HO
3aCTaBJIATH YMCIIA IUISACATh IO7 CBOI OyAKy — l'aycc M cTan ogHMM M3 BelMYallIMX MAaTEMaTUKOB
XIX cronerus. B 3101 raBe Mbl Kak pa3 ¥ HOTOBOPUM 00 MHTEPECHBIX UUCIIOBBIX 3aKOHOMEPHOCTSIX
Y, KOHEYHO, YBUAMUM TaHel yuces. OQHU U3 3TUX MPUMEPOB MOJIE3HBI TEM, YTO Pa3BUBAIOT CIIOCOO-
HOCTHM YMCTBEHHOTO CUETA, IPYTUE — IPOCTO KPACHUBHI.

TOJIBKO 4TO MBI TOCJIEA0BAJIM [Ty TEM [ayCCOBOM JIOTMKH, YTOOBI MOy YUTh CyMMY HIEPBOI COTHU
npoctelx urcen. Ho 4ro, ecnu Ham HyxHa cymma 17 u3 Hux? Wmm teicaun? Muumona? Jloruka
["aycca mo3BosIsieT NOACYMTHIBATE CyMMY MEPBBIX 71 YHMCEl, TJIe 1 — JII00E HYKHOE BaM KOJMYECTBO!
HekotopbiM oM Jierye pa3oOparbCsi C MaTeMaTHYECKMMU aOCTPAKLMsAMU, €CIM OHM MOTYT UX
Bu3yamsupoBars. K npumepy, uncna 1, 3, 6, 10 u 15 nHOrna HasbBalOT mpey2onbHulMU, TTIOTOMY
YTO, 3AMEHUB UX COOTBETCTBYIOIIMM KOJIMYECTBOM KPYKKOB, MOKHO JIETKO CJIOKUTb TPEYTOJIHUKH,
BpOJIE TOTO, YTO M300paxeH YyThb HUkE (KOHEYHO, OMH KPYkKOK TPEYrOJIbHUKOM MOXXHO Ha3BaTh

2 Horann Kapn ®punpux I'ayce (1777-1855) — Begaommuiics HeMeLKUil MaTeMaTHK, MEXaHUK, (PU3UK, aCTPOHOM. — [Ipum. peo.
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A. Benmkamun. «Marus matemaTnku: Kak HaiiTh X 1 3a4eM 3TO HYKHO»

C OYeHb OOJBIION HATSKKOW, HO YUCIO 1, HECMOTpPSI Ha 3TO, BCE K€ CUMTAETCS TPEYrOJbHBIM).
CoracHO orpeieieH!I0, TPEYTrojbHOe YUCio 1 paBHsiercss 1 +2 +3 +... + n.

ITocmoTpuTte, YTO MPOM3OUJET, ECJIM MBI PACHOJIOKUM [IBA TPEYrOJIbHUKA OCHOBAaHUSIMU JIPYT
K JIpyry, BOT TakK:

VY Hac moay4ywics MpsSIMOYTOJILHHUK W3 5 psiioB U 6 cTojI0OB — Beero 30 KPYKKOB. 3HAYMT,
B KQX/IOM M3 JIBYX HAIlIMX TPEYTOJbHUKOB ObLIa TIOJIOBMHA OOIIEro WX KOJIMYECTBa, TO €cTh Mo 15
KPYXKOB. Mbl, 3T0, pazymeeTcs, y&ke 3HaeM, HO JaBaiTe MPUMEHUM 3TOT e MPUHIIMII K IBYM Ipsi-
MOYTOJIbHUKaM, KOJIMYECTBO PsA0B B KOTOPBIX PABHO 7. TOYHO Tak K€ COCTaBUM U3 HUX IMPSIMO-
YTOJILHUK C 7 psjIoB U 1 + 1 ctononoB. KpykkoB B HeM Oyniet n X (n + 1) — Hy uim B 60Jiee IPUBbIY-
Hoi 3arucH — n(n + 1). B pesyabrate Mbl onyunm opMyiy, KOTopasi TO3BOJMT HaM MOJCUNTHIBATh
CyMMY NepPBbIX 1 YHCeJI:
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A. Benmkamun. «Marus matemaTnku: Kak HaiiTh X 1 3a4eM 3TO HYKHO»

Bunute, 3akOHOMEPHOCTh, KOTOPYIO Mbl MCIIOJIb30BAJIM ISl CJIOKEHUS TIEPBOM COTHU YMCel,
BIIOJIHE TIPUMEHMMa K JI0OOMY MOJOOHOMY psifly, CKOJIBKO Obl WIEHOB B HEro HU Bxoawio. U eciu
BAPYI HAM MOHAJOOUTCS CIOKUTH MEeX Iy coboii Bce uncaa ot 1 1o 1 000 000, caenats 3T0 MOKHO
OyzeT Bcero 3a aBa mara: nepemMHoxus 1 000 000 u 1 000 001 u pa3aenuB pe3y/bTar MOMOIaM.

Pazo0pasimck B ogHO#M (popMysie, BBl € JIETKOCTBIO pa3depeTech U B OcTabHBIX. Hampumep,
€CJIM MBI YABOMM 00€ YacTH MOCJIEHEr0 YpaBHEHU S, MOMy4UTCs: (popMysia CyMMBbI ePBBIX 72 YeT-
HBIX YHCeJ:

2+4+6+...+2n=nn+1)

A Kak Hacuer CYMMEI II€EPBBIX HEYETHDBIX, Cl'Ip()CPITC BBI? HaBaﬁTe INOCMOTpPHUM, YTO IrOBOPAT
HaM 4ucja.

To, uto cipaBa — keadpamwi ueawvix uucen. 1 X 1;2 x 2;3 x 3 u 1. 1. CI0OXHO HE 3aMETUTh Clie-
JLYIOITYI0 3aKOHOMEPHOCTb: CyMMa TIEPBBIX 71 HEUETHBIX uKce papHseTcs 1 X 1. Vimm n?. Ho uro, eciu
3TO npocTo coBnaaeHue? YyThb no3zxe, B r1aBe 6, Mbl C BAMU YBUAUM HECKOJILKO IyTeW pa3BUTHSI ITOM
opmyIbl, HO yXke U ceifuac MOHSATHO, YTO Y TAKOW MTPOCTON 3aKOHOMEPHOCTH JIOJIKHO OBITh HE MeHee
npoctoe oObsicHeHre. Camoe Moe TIoOUMOe — METOIOM TOofIcYeTa KPYKKOB: OH HAIJISAHO MOKAa3bl-
Ba€T, IOYEMY UHMCIIa BpoJie 25 Ha3bIBalOTCs keadpamamu. Ho moyemy BAPYT Mbl JOJIKHBI CKJIA/IbIBATh
TepBhie 5 HEUeTHBIX uKces ¢ 52?7 A MpoCTo MOCMOTPUTE Ha KBAJApaT pa3sMepoM S5 Ha 5:
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A. benmxamuH. «Marus matemaruku: Kak HallTH X ¥ 3a4eM 3TO HYKHO»

KpyxkoB B HeM 5 X 5 = 25, ato oueBuaHo. Ho naBaiite nogcuntaem nHade. Haunem ¢ oguHo-
KOTO KpYy:KKa B JIEBOM BepxHeM yriy. Ero okpyxkaioT 3 KpyxkkKa, IOTOM 5, IOTOM 7 U, HaKOHell, 9.
CrenoBartebHo,

1+3+5+7+9=25

W BO3bMU MBI KBaJIpaT CO CTOPOHAMM 7 Ha 11, €T0 MOKHO OyZIeT JIETKO pa3OUTh Ha n-HOE KOJIH-
4yecTBO L-00pa3HbIX CEKTOPOB, B KaXKJIOM M3 KOTOPBIX OydeT cCOOTBETCTBeHHO 1, 3, 5...., 2n — 1)
KPY)KKOB. ITO U €CTh (popMy/ia CyMMBbI IEPBBIX /7 HEUETHBIX YK CeJl

1+3+5+...+Q2n-1)=n?

OTcrymiienne

UyTh mo3ke Mbl ele BepHeMCsl K METOAy IMOfCYeTa KPYXKKOB (Kak W K
METO/ly pelleHus 3aJa4d JBYMSI Pa3sHBIMHM CIOCOOAMH), U BBl YBUIUTE, K KaKUM
MHTEPECHBIM pe3yJbTaTaM OH MOXeT IMPHUBECTU B BbICIIel Marematnke. Ho u ms
MOHUMaHUsI OCHOB OH He MeHee moje3eH. [louemy, Haripumep, 3 x 5 =5 x 37
VBepeH, Bbl HUKOI/IA JIa)kKe HEe 33/1aBATUCh TAaKUM BOIIPOCOM: MPOCTO OFHAKIIBI B
AETCTBE BaM CKa3aJiy, YTO MOPSIOK YHCEs TP YMHOKEHUH aOCONIOTHO HEe BaXeH
(MaTeMaTHKH, KCTaTH, HAa3bIBAIOT 3TO 3aKOHOM KommymamuseHocmu). Ho mouemy
e TPH TAKETHUKA IO TATh KEMUYKUH — 3TO TO K€, YTO U MSTh MAKETHKOB MO TPU
kemuyKuHbI? CaMbIil IPOCTOM CITOCOO OOBSCHUTD STOT 3AKOH — MIOCYUTATh KPYKKU
B MPSAMOYTOJIbHUKE pasMepoM 3 Ha 5. Cuuras psif 3a psjioM, Mbl BUIuUM 3 psiia,
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A. benmxamuH. «Marus matemaruku: Kak HallTH X ¥ 3a4eM 3TO HYKHO»

B KaXJOM M3 HUX 5 KPYXKKOB, TO €CTh BO BCEM INPSIMOYTOJIbHUKE 3 X 5 KPYKKOB.
C npyroii CTOpPOHBI, MBI MOKEM TOJICUUTATh CTOJIOMKH, a HE Psifibl: IO 3 KpyXkKKa B
KaKJIOM U3 5 psAJOB, 3HAYUT, BCETO KPYKKOB 5 X 3.

ITa 3aKOHOMEPHOCTh MOKET IPUBECTU HAC K JIPYTOH, erre 6oJiee KpachBoit. Pa3 yxk Mbl XOTHM
3aCTaBUTh YMCIIa TaHIIEBaTh, TOYeMy Obl He CIeJIaTh TO U C MX KBaJipaTamMu’?
B3risHUTE BOT Ha TaKyl0 MUPAMUIKY YPaBHEHUI:

Kakyio 3akoHomepHocTs Bbl BuauTe? IlogcuMrtarh KOMMYECTBO 4YMCEN B KaXKAOM PALY
HecJoxkHO: 3, 5, 7,9, 11 u tak gasee. A aajbliie HEOKUAAHHOCTD: NIEPBOE YMCJIO KAXIOTO psija —
0 KpaiiHel Mepe, MEePBbIX S5 3alUCaHHbIX 3[eCh PSIIOB — sIBJIsIeTCsl KBagpaTom uucna. Y npaspa: 1,
4,9, 16, 25... Ilouemy Tak nonyyaercsa? BosbmeMm nATen psad. CKOJIBKO YHCE EMY ITPEIIECTBYIOT?
JaBaiite clnokuM uxX KoauuectBo: 3 + 5 + 7 + 9. [IpubaBuM K HUM ellie eIMHUILLY, U Y HAC MOy YUTCS
MEPBOE YKCJIO MATOTrO Psila — CyMMa NEePBBIX S HEUETHBIX YMCeNl, KOTOpasi, KaK Mbl ke 3HaeM, paBHa
52

A Temepb MpOCYUTAEM MATOE YpaBHEHKE, HUYEro K Hemy He nooOamisis. Kak Obl 3TO chenan
Iaycc? Ecnu moka He oOpaiarh BHUIMaHMSI Ha HaYallbHOE 25, cJIeBa y HAaC OCTAHETCs S umcel, Kakaoe
13 KOTOPBIX Oy/IET POBHO Ha 5 MEHbIIIe, YeM COOTBETCTBYIOIIIEE EMY YUCIIO CIIpaBa.
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A. benmxamuH. «Marus matemaruku: Kak HallTH X ¥ 3a4eM 3TO HYKHO»

To ectb cymma umcer cripaBa OyJeT poBHO Ha 25 6oJibIiie cyMMBI urcen crieBa. Ho 3To 6e3 yuera
25, KOTOpbIe CTOST B HauaJie. A C HUIMH Y HAC MOJTy4YaeTcs MMEHHO TOT pe3yJibTaT, KOTOPBIi oOelaH
HaM 3HaKOM paBeHcTBa. Clieysl TOM ke JIOTWKE M MPU3BaB Ha MOMOIIb airedpy, Mbl JIOKQKeM, 4TO
STOT PsiJi MOXKHO TPOIOJIKATh OECKOHEYHO.

OTcrymiienne

A Temepb — CHelMAIBHO AJIA TeX, KTO XOTeJl HeMHOro anreOpol. Psamy n
TpeecTByeT KOIMYECTBO YMCeN, paBHoe 3 + 5 + 7 +... + 2n — 1) = n? - 1,
T03TOMY JleBasi CTOPOHA HAIIETO YpaBHEHHs JO/KHA HAYMHATLCA C UMCIa n?, 3a
KOTOPBIM CJIEIyeT 71 MOCIe[oBaTebHbIX uncen, o n? + 1 go n® + n. Crpasa —
N MOCJIeIOBATENLHBIX UKMCEN, HAuMHAsA ¢ n° + n + 1, 3akanumpag n’ + 2n. Ecm
Mbl BPEMEHHO <«3a0yleM» HpO YUCIO n® clieBa, TO YBUIMM, UTO KaXI0€ M3 7
Yuces cripaBa Ha 1 OOJIbllle, YeM COOTBETCTBYIOIIEE €My MOCIIeA0BATEIbHOE YUCIIO
crepa. PasHuIa 1IpM 9TOM COCTaBISieT 1 X n, TO €CTh n°. 3aKOHOMEPHOCTh 3Ta

KOMIICHCUPYETCS Ha4aJIbHbIM n2 CJIEBA, [IOTOMY-TO JIEBas U MpaBad 4YaCTU U PaBHBI.

[lepeiingem Kk apyroil 3akoHOMepHOCTH. Kak Mbl yke BHUAENM, U3 HEUETHBIX YHCET MOXKHO
COCTaBJIATh KBaJparhl. A Tenepb MOCMOTPUM, YTO MPOU30M/IET, €CIIU cOOpaTh UX B OIUH OOJIbIION
TPEYroJbHUK — BPOJE TOTO, YTO U300pakeH UyTh HIKE.

Tak omyHO BUAHO, YT0 3+5=8,a7+9+ 11=27,a 13 + 15+ 17 + 19 = 64. Yro obiero y
1, 8,27 u 647 Jla 310 )e nonHsle KyObl urcen! Harpumep, eciu cioxkutbh Mexay coOOH MATh Yuce
MATOrO psifia, Mbl MTOJTY4UM:

21 +234+25+27+29=125=5x5%x5=5°

Jloruka Bpoze Obl TIOJICKA3BIBAET, UTO CyMMA 4Kces B sy n Oyaer pasHa n°. Ho HaCKOIBKO
BepHBIM OyzieT 3ToT BbiBOA? He rnpoctoe i1 310 coBrnageHune? YToObl J1yuliie MOHATH 3Ty 3aKOHOMEp-
HOCTh, TOCMOTPHUM Ha uucia B cepeause 1, 3 u S psaaos. Uro mel Bugum? 1,9 u 25. To ectb KBagpaThl.
B cepenune 2 u 4 psiioB uuces HET, HO MO CTOPOHAM IIeHTpa 2 psijia BUAUM 4ucia 3 u 5, cpeqHee
apudmeTrueckoe KoTopbix — 4, a 1o ctopoHam 1ieHTpa 4 psiga — 15 u 17 co cpeaaum apudmernyde-
ckuM 16. JlaBaiiTe ogyMaem, Kak 3Ty 3aKOHOMEPHOCTb MOXHO HCIOJIb30BATh.

CHoBa Bo3bMeM 4 psa. Uto mbl TyT BUauUM? A 6u0um Mbl, YTO CyMMa BCEX YUCEN B HEM €CThb
53 — W HC HY’KHO K HUM HHYEIro Ll06aBJIHTI), ‘{TO6I)I 3aMETUTh: BCE OHU CUMMETPUYHO PACIIOJIOKCHDI
Bokpyr 25. Tak kak cpenHee apudMeTHUECKOe ITHX uuces — 52, ypaBHeHMe mpeodpasyercs B 57
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A. benmxamuH. «Marus matemaruku: Kak HallTH X ¥ 3a4eM 3TO HYKHO»

+5%2+ 52452+ 5%2=5x52% 10 ectb 5°. To Ke CIPaBEUIMBO U B OTHOIIEHWH 4 psja: cpefHee
apudMeTHYecKoe BCeX uncen B HeM — 42, ux cymma — 4°. UyTb-4yTh anreGphl (K KOTOPOil MBI 371eCh
He TIpuOeraeM), U BbI JIETKO CIeaeTe BHIBOJ, UTO cpefHee apuMeTHIeCKOe 71 YMCeN PAfiA 71 PABHO
n?, 2 UIX CyMMa paBHa 71°, 4To 1 TpeGoBaNoCh 10KA3aTh.

Kcraru, ecii y Mbl B3SUIMCh OTIEPUPOBATH KBAJIpaTaMK U KyOaMH, HE MOTY YEPKAThCSI, 4YTOObI
He YKa3aTh BaM Ha ellle OJHY 3aKOHOMEPHOCTb. UTO MOMyUHTCH, €CITH CIOKUTD KyObl UHCET, HAUMHAS
c 1%

[NoncumnteiBast cymmy KyOoB, Mbl TiontydaeMm 1, 9, 36, 100, 225 u T. 1. — uyncia, KOTopble sBIIs-
I0TCS1 IOJIHBIMU KBajJpaTamu. Ho 310 He .1100bie KBapartsl, a kBajaparsl 1, 3, 6, 10, 15 u 1. a. — Tpe-
yroyipHbIX yuces! Mbl yxke 3HaeM, 4TO OHU I10 CBOEW CYTHU SIBJISIIOTCS CyMMaMHU MPOCTBIX YHCEll, a
3HAYMUT,

P+2+3+48+5=225=15=1+2+3+4+5)?

JIpyrumu ciioBamu, cymma KyOOB TIEPBBIX 7 UMCEN €CTh KBaJpaT CyMMBI 3THX CaMbIX TIEPBBIX
n uucen. [loaTBepauTh 3TO MBI IOKA HE MOKEM, HO B IJIaBe O Mapy 10Ka3aTesbCTB YBUIUM.
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A. benmxamuH. «Marus matemaruku: Kak HallTH X ¥ 3a4eM 3TO HYKHO»

Kak ObICTPO cUNTATh B yMe

Cpenu uuTaresneil HaBepHsIKa HalyTCs Te, KTO, TO3HAKOMMBILIKCH C STUMH IIPUMEpPaMH, CKa-
KeT: «YX Tol, 310poBo! Ho kakas oT Bcero 3Toro nonbs3a?» 371ech B JI0OOOM MaTeMaTUKE MPOCHYIICS
OBl Xy/IOXKHUK, ¥ B OTBET BbI yCIIBIIIIATH Obl: «Pa3Be HY)KHO KpacoTe ollpaBJaHue MHOEe, HeXeId caMa
Kpacota?» Benp yeM jrydirie Mbl IOHUMAaeM YUCJIOBBIE 3AKOHOMEPHOCTH, TEM IITyOXke MOCTUraeM UX
Kpacoty. M Bce-Taku MHOTJa OHU MPUHOCST MPAKTUYECKYIO TOJIb3Y.

Bot npocrast 3aKOHOMEpPHOCTb, KOTOPYIO MHE IMOCYACTIIMBIIIOCH OOHAPYKUTh B IOHOCTH (axke
€CJI s 1 He OBUT IepBOOTKphiBaTesieM). S1 cMOTpet Ha maphbl umcest, Kotopbie B cymme aaBamu 20 (10
u 10, Hartpumep, wim 9 u 11), 1 gyman, a Kakue U3 HUX HAJ0 MEPEMHOKUTH, YTOOBI TIOTYYNUTh HAU-
Oorbinee pousBeaenue? Jloruka mogckaspiBaia, 9ro 310 10 Ha 10, 1 MOsI cxeMa 3Ta MOoATBEepIIa.

Drta 3aKOHOMEPHOCTh OblIa HeCOMHeHHa. YeM fasibllie OTCTOSJIM APYT OT JIpyra 4uciia, TemM
MEHbIlIe CTAHOBWJIOCH Mpou3BeaeHne. M Hackonbko oHu otaasstuck ot 100? Ha 1, va 4, va 9, 16,
25... To ects Ha 12,22, 3% 42,5 u 1. 1. A TIOTOM MHE CTaJI0 MHTEPECHO, PabOTAET JIM TA 3aKOHO-
MEPHOCTb ISl YUCeJI, AAIOIIUX APYTyio cymmy. S perwi nonpodosarts 26:
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A. Benmkamun. «Marus matemaTnku: Kak HaiiTh X 1 3a4eM 3TO HYKHO»

U 51 cHOBa yBH €, YTO HAMOOIIBIIIEE IPOM3BEICHHE 1AJI0 YMHOKEHHE IBYX OIMHAKOBBIX YHCEIT.
A 1TOTOM ITPOU3BEJEHNUE CTAJIO YMEHBIIATHCS C UHTEPBAJIOM CHavasa 1, motom 4, motom 9 u T. a. Emme
HECKOJIBKO MOIOOHBIX TIPUMEPOB YOeUIM MEHsI, YTO 3aKOHOMEPHOCTh OblIIa CTPOTOi (ee anreOpau-
YeCKOoe BBIPAXKEHHUE s OKAXY UyTh MMO3%e). BBISACHWII 51 ¥ TO, UTO e MOKHO MPUMEHSTh [UIsI ObICT-
pOro BO3BEJECHUS YMCEN B KBaJpar.

JlormycTiM, Ham HY’KHO 3HaTh KBajpar 13. BmecTto Toro uroost ymaoxath 13 x 13, MoxHo cie-
naTh yMHO)eHwue rorpoire: 10 x 16 = 160. [lo mpaBHIBHOTO OTBETA yKe PYKOH MOaTh, U YTOOBI €10
MOJIy9UTh, IOCTATOYHO OyZIeT NPHOaBUTh BO3BEICHHOE B KBA/IPAT 3 — YKCIIO, COCTABIISIIONIEE PAa3HULLY
Mexay 13 1 urcnamu, KOTopble Mbl IEPEMHOKIIIN. TO ecTb:

13=10%x 16 + 3> =160 + 9 = 169

Mo:XHO B34Th ellle OUH MpuMep, cKaxem, 98 x 98. [l ynoOcTBa K IepBOMY YHCITy JOOABUM
2 o 100, a or BTOporo otHUMeM 2 10 96. 3HaYUT, K MX MPOU3BEJCHUIO HYXKHO OyJeT MpuOaBUTD
22, BoT Hallle ypaBHEHHe:

982= 100 x 96 + 2> = 9600 + 4 = 9604

Oco0OeHHO JIErko MPUMEHSATD 3TY CXeMY K UMC/IaM, KOTOPble 3aKaHUMBAIOTCS Ha 5: €CJIM YMEHb-
IIATh U YBEJMUYUTh UX HA 5, ONEepUpoBaTh MpUAETCs KPyibIMU unciamu. Hanpumep:
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352 =30 x 40 + 5* = 1200 + 25 = 1225

552 =50 x 60 +5* = 3000 + 25 = 3025

85% =80 x 90 + 5% = 7200 + 25 = 7225

Tenepp nonpoOyeM BO3BECTH B yMe B KBaJpar 59. YBeIMUYMB U YMEHBIIMB 3TO YUCIIO Ha €/1U-
Hu1ty, nomyunm 592 = (60 x 58) + 12. Ho kak ymMHO)UTH B yme 60 Ha 58? TIpocToii coBeT u3 ABYyX
CJIOB: cjieBa HaripaBo. 3a0yaeM Ha Bpems mpo 0 u nogcuntaeM 6 x 58: 6 x 50 =300 u 6 x 8 = 48.
[ToToM cnoxuM 3TH JiBa pe3yJbTarta (OMsTh ke, cjeBa Harpaso) U noiaydum 348. Y no6aBuM HOJb
B KOHIIE, TO ecTh 60 x 58 = 3480. [ToaTomy:

59 =60 x 58 + 1> = 3480 + 1 = 3481

OTcryniienue

A BOT anreOpanyvecKoe OKa3aTelIbcTBO 3TOro Meroja (NepedyrTainTe 3TO
OTCTYILJICHHE TMOCJe TOro, Kak BO BTOpPOW IJIaBE Mbl IIOTOBOPUM O pAa3HUUE
K8aopamoa):

A2= (A + d) (A-d) + &

I71e A — 9MCII0, BO3BOAMMOE B KBaIparT, d — pa3sHOCTh C ONIMKANIIM KPYIJIBIM
yuciioM (popmyiia, KCTaTH, cipaBeJiuBa yis joooro d). s npumepa Bo3BeaeM
B KBajpar 59: A = 59, d = 1, 3Hauut, popmyna npespamaercsa B (59 + 1) x (59 —
1)+ 1%, KaK u B MpeIbIAYIIEM BbIUMCIEHUH.

Teneps, korna Bel TpogheCCUOHATFHO BO3BOAMTE B KBAAPAT ABY3HAUHBIE YKCIIA, MOKHO ITOMPO-
OoBaTh M Tpex3HauHble. Eciu momHuTe, 122 = 144, 3nauur:

112% = (100 x 124) + 12 = 12 400 + 144 = 12 544

Ectb eme onHa mogobHast hopmysa, kotopasi padoTaeT i JIOOBIX ABYX 4duces, OMM3KUX K
coTHe. YesoBeK, KOTOPbId CTAHOBUTCS CIIyYallHBIM CBUJETEIEM TAKUX BBIYUCIEHUN, UCIBITHIBAET
YyBCTBO, OyATO HAOMIOAAET 32 TPIOKOM (poKycHuKa. Bot, Hanpumep, 104 x 109. Psiiom ¢ KaxIpm u3
HUX MHUIIEM YMCJIO, HA KOTOPOE OHO MPEBBIIIAET COTHIO (CM. IpUMep Huxke). B sieBom cronbue cio-
’KHM TIEPBOE YHCIIO CO BTOPOH Pa3HOCTHIO U 3aruineM pe3yibTat: 104 + 9 = 113. B npaBom crondue
MIEPEMHOKUM J1B€ pa3HOCTH: 4 X 9 = 36. «CoeaquHUM» 3T YMCIIA, TO ECTh 3alMIIEM UX OHO 32 JIpY-
MM U — Tagam! — BoneOHbIM 0Opa3oM nomyuum oteet: 11 336.
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Jlpyrue npuMepsl 1 anredpandeckyio (popMyry Takoro BEIYMCIIEHUS s IPUBELY YyTh MO3%KeE, B
rase 2. U, pa3 yx Mbl 00 TOM 3arOBOPHIIH, KOE-UTO €Ile O BEIYUCICHUSAX B yMe. MBI TpaTum yiimy
BPEMCHHU Ha TO, YTOOBI HAY4YUTLCA CYUTATb CTO.H6I/IKOM, XOTsA HAYUUTHCA OEJIaTh 3TO B YME Kyla OBICT-
pee. 3agymaiTech: Kak 4acTo B OOBIYHOM KU3HH Y HAC €CTh BpeMsI M BO3MOKHOCTb JIOCTaTh Oymary u
MIPOBECTH BCEe HEOOXOAUMBIE MOACYETHI? [IJIs1 CIOKHBIX BRIYMCIEHUI MOXKHO BOCHOJIb30BAThCS KaJlb-
KYyJISITOPOM, HO He OyJieTe e Bbl I0CTaBaTh €r0 B Mara3uHe, YuTasi JaHHbIe 00 SHEPreTUUeCKOn 11eH-
HOCTH Ha yTaKOBKe MPOLYKTOB, WM CUJIS B 3ajie COOpaHusl, WIIM JOMa, BKJIIOYMB BBIITYCK SKOHOMHU-
YeCcKUX HOBOCTeH. BOT 31€ch-TO, B OLIEHKE MO-HACTOSILEMY BaKHBIX 11 Bac LUQP, U CTAHOBATCS
OYEBUHBIMM BCE ILTIOCHl YCTHOTO CYeTa. YBBI, B IIKOJIE HAC XOPOILIO y4yaT CUMTaTh Ha Oymare, co
CYETOM B yMe Jiesia OOCTOSIT TUIOXO.

Crporo roBopsi, 3Ta TeMa JJOCTOWHA OT/IEJIbHOW KHUTH, HO, pa3 YK Mbl TOBOPUM O Maruu, a He
O CIIOCOOHOCTSIX Y€JI0BEYECKOr0 MO3ra, KOCHEMCSI €€ BCKOJIb3b, 0003HAUMB JIMIIb CaMble OCHOBHbIE
Nos10keHus. [ TaBHbII preM, 0 KOTOPOM $1 HE YCTalo TOBOPUTB: CUUTANTE c1ea Hanpago. IlofcueTs B
yMe — 3TO MPOIIecC MOCTOSHHOTO YIpolneHus. Bel HaunHaeTe ¢ mpoOieMbl OrPOMHOM, HEMOABEMHOM,
KaXyILEeWcs HEMOMEPHO CJIOKHOW, M paclIEIlIseTe €€ Ha HECKOJIBbKO JIEMEHTAPHBIX U OYEBUIHBIX
BOIPOCOB, NTOKA HE MOITYYUTe UCKOMBII pe3ysbTaT.

CaozkeHnne B yme

JlormycTM, HaM HYKHO TIOJICYMTATh YTO-HUOY/Ib, BPOJIE
314 + 159

(51 cnenmanbHO 3aMUCHIBAIO TO YPaBHEHUE B OJHY CTPOKY, YTOOBI YBECTH BAac OT UCKYILIECHUS
nojicunTarh ctonorkoM.) Haunem ¢ 314, npuGaBuB COTHIO, YTOOBI YIIPOCTUTD MOJCYETHI:

414 + 59
[Tpubasuts 50 k 414 eme npoine. A 3aTem:

464 + 9 =473

Bort u Bcs cyTb cioxkenusi B yme. EcTb elie oquH myTh, He MeHee 3((eKTUBHBIN: IPEBPATUTD
npobsieMy ClIoXeHHsI B Oosiee MPOCTyo mpodsiemMy BbrauTaHusA. CriocoO 3TOT XOPOII JIs TIoJIcUeTa
IeH B Marasute. Bo3bmeM, K pumepy, CI0KUM
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$23,58 + $8,95

$8,95 menbiiie $9 mib HA 5 HEHTOB, MOITOMY Jierde cHavasia npuodaButh K $23,58 umeHHO
$9, a motom Bbruects $0,05. U cMoTprTe, Kak Bce cpa3y ynpoInaeTcs:

$32,58 — $0,05 = $32,53

Boiuntanue B yme

I'naBHBIN ITpUEM NPU BBIYMTAHUU B YME — BBIUMTATh Ooabude, uem HydcHo. ECim BaM HyXHO
BBIYECTb 9, ropaso Jyierde Bbiuects 10, a MOTOM MpuOaBUTS JIMINHIOKL eauHuLy. Hanpumep,

83-9=73+1=74
CoOOTBETCTBEHHO, €ClTi BaM HYKHO BbrdecTb 39, Borutute 40 1 pudasbte 1.
83-39=43+1=44

C IByX- WM TPeX3HAYHBIMU (KaK, BIIPOYEM, U ¢ OOJIBIIMMM) YUCIIaMK camasi paBUIIbHas CTpa-
TEerUst — Oonoausiougue uucaa (TTOTOM BHI ellie CKakeTe MHe 3a 3To cracu60). JlononHsionee 4ucio —
3TO Pa3HOCTb MEK]LY TEM UYKCIIOM, KOTOPBHIM Bbl OMlepUpyeTe, U ONMKalmM K HeMy OOJIBIIIM KpPyT-
JbM. B npuHLMne, To ke camoe, 4To U B HallleM IpuMepe ¢ 9: B 3TOM cilyyae JONOMHAIOIIMM YUC-
nom Oyaer 1, a Onmukaiimum KpyrisiM — 10 (Kak u AJ1s BceX OIHO3HAYHBIX uucen). [ist By3HauHBIX
yucen 310 Oyzet 100. [TocmoTpuTe Ha Mapsl YKce, KOTOpbIe Mbl CKJIaibiBaeM, yToObI momyunts 100.
UYro BBl BuaUTE?

HomonHsomee uncio st 87 — 13, misg 75 — 25 u Tak nanee. M1 Hao60poT: OMOTHSAIOIIEe
yucio as 13 — 87, a aiisa 25 — 75. Permas kaxayio Takylo 3a7a4y cjieBa HarpaBo, Bbl JIETKO 3aMETHUTE,
YTO BO BCEX MpHUMepax (KpoMe MOCIEHEr0) CyMMa KpaiHHX JIEBBIX Yrces1 OylieT paBHa 9, a KpaltHUX
npaBbIX — 10. 3aKOHOMEPHOCTB HAapyIIAETCs TOJIBKO TOrJa, KOrja 4ynciia 3akaHuuBalorcs Ha 0 (Kak B
TOCJIE/THEM TPUMepe): AOMOHsTIomUM urciioM st 80 Oymet 20.

[Tpumenum 31y crpateruio K BeraucieHnio 1234 — 567. [laxe BounTaHue Ha Oymare B 9TOM
cllyyae — He camMOe ITPOCTOe 3aHATHE, YTO YK TOBOPUTH Mpo mnoxacueT B yme. Ho ¢ nononHsoommmu
YHCJIAMHU 3TOT 3yO00POOUMENbHBII NPUMED 8bIMUMAHUSL NPEEPAWAEMCSL 8 NPOCMEUULE NPUMED CAO-
arcerust! Bmecto Toro utoObl BerauTaTh 567, BerateM 600. D10 ropasio mpoire, 0COOEHHO eClTi CUH-
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TaThb cieBa HanpaBo: 1234 — 600 = 634. Ho Beap 3TO HE TOT OTBET, KOTOPbIA HaM HYxkeH? Hackonbko
He ToT? PoBHO Ha pasHocTh Mexay 567 u 600 — Takyio xe, kak 1 mexay 67 u 100, To ectb Ha 33.
3Hauur,

1234 - 567 = 634 + 33 = 667

[IpaBaa, ouens npocto? IloToMy 4TO MpU CIOKEHUM HUYETO He HYKHO JepkKaTh «B yme». U
TaK MPOCTO JIeJ0 OyaeT 0OCTOATh MOYTH BCErza, KOrga Bbl UCMOJb3yeTe JIOMOMHSIOIME YUCia MpH
BBIYUTAHUM, IYCTh U TPEX3HAUHBIE:

B GonbiHCTBE city4yaeB (Koraa umcia He 3akaHurBaioTcs Ha 0) cyMMa «OCHOBHOM» U «JI0TIOJ-
HUTEJIbHON» 1P paBHA 9, 32 UCKIIIOUEHUEM Nocieanen napel, pasHor 10. Hanpumep, s 789: 7
+2=9;8+1=9;9 + 1= 10. CnegopareyibHO, TOMOJHUTEIHHOE YUCIIO, CUMTAs CJIEBA HAIIPaBo,
BbluMcisiercsi Tak: 9 —7=2,9-8 =1, 10 - 9 = 1. Mertop 1ONOJHUTENBHBIX YUCEN TPUTOAUTCS TIPU
nojicuere cradr. Mou JiroOuMeie OyTepOpoIbl B COCEIHEM MarasuHe, Harpumep, ctoat $6,76. Kak
y3HaTh, CKOJIBKO $1 TOJTy4y, €Ci pactuiadych 6aHkHOTO# B $10? [la Kak pa3 ¢ MOMOIIBIO AOTONHSIIO-
iero 10 1000 yucna mis 676 — 324. 3nauut, cnaya oyuer $3,24.

OTtcrynuienune

Kaxplii pa3, nokymnas 0yrepOpor, s Bojieli-HeBoJIel 3aMedalo, 4To 1 ero 1ieHa,
Y BO3BpalllaemMasi MHe c/laua MPeICTABISAI0T cOOOW KBAApaThl YHCEN (262 = 676, a
182 = 324). Borpoc Ha 3achiTKy: eCTh ellle OfHA Napa KBaJpaToB 4KCe, KOTOphle
naioT B cymme 1000. Cmoxere ux HauTu?

YMHOKeHHne B yme

Brl He moBepuTe, HO ISl TOTO, YTOOBI JIETKO YMHOXaThb B yMe, XOTsl Obl MPUMEPHO, J10CTa-
TOYHO BBIyYHTh OOBIYHYIO TAOJIUILy YMHOXEHUS. A MIOTOM — HAaOUTh PYKY (He OECIOKONTECh, YUUTh
OOJIbIIIe HUYEro He MPUIETCs) B PElIeHUH ITPUMEPOB, B KOTOPBIX OJHO3HAYHOE YKCIIO YMHOKAETCS
Ha JiBy3Ha4yHoe. V1 cHOBa: I/1aBHBII TPIOK — CYMTATh CJIEBA HAIIPaBO. YMHOXasl, Han[pumep, 8 Ha 24,
YMHOXbTe cHadasa 8 x 20, a motom — 8 X 4:

8x24=8x20+8x%x4=160+ 32 =192

XOpOIJ_IO MOTPEHUPOBABIIUCH, [IEPEXOAUTE K IEPEMHOKECHUIO OAHO- U TPEX3HAYHBIX YUCECII. DT10
HEMHOI'O CJIO)KHEE — IIPOCTO MMOTOMY, YTO YyTh OoJIbIIIE HYXHO [€pKaTh B YMC. TpIOK B TOM, YTOOBI
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TMOCJIeJOBATENIBHO CKJIA/IBIBATh IIPOMEKYTOUHbIE PE3YJIbTAThl K TEM CaMbIM CBOEBPEMEHHO OCBOOOK-
JaTh CBOIO «OINEPAaTUBHYI0» MaMsTh. Hanpumep, npu ymMHO)eHNH 456 X 7 BallMM HpPeArocieAHUM
JefCTBUEM JIOJKHO ObITh crtoxkenue 2800 + 350, a mocieaHuM — npudasiieHue 42.

Crepyronmii 1mar no MmyTH MacTepa — Onepauyy ¢ JBy3HauyHbIMU yrcnamu. Kak o MHe, Tak
3[€Ch-TO M HAUMHAETCS CaMO€e Becesibe, XOTsl Obl IOTOMY, YTO CIIOCOOOB, KOTOPHIMH MOXKHO JIOCTUYb
HYKHOTO pe3y/ibTaTa, MHOTO M BCE OHM Pa3Hble. DTO 3HAUMUT, YTO Bbl MOXKETE IPOBEPUTDH cedst — U
O/IHOBPEMEHHO HACJIAJUThCs CTPOMHOCTBIO aprpMETHUECKHX dyziec. PaccMoTpuM Bcero ojiuH npu-
mep: 32 x 38.

Campblii onyasipHbId (1 HanOosiee OIM3KUI K MOACYETY B CTOJIOMK) METOJ — 3TO Memoo cao-
Jrcerust, 0E30TKA3HBINA B peLIeHNH MOYTH JIIoOo#H 3a1aun. OH npejijiaraetT Ham pa3oUTh OHO U3 YHCeNT
(0OBIYHO TO, KOTOPOE COCTOUT M3 MEHBIIMX IU(]P) HAABOE, YMHOKUTb KaXIYyI0 YacTb Ha BTOpPOE
YHCIIO, a TOTOM CJIOKUTh pe3y ibTaThl. Hanpumep,

32x38=30+2)x38=30x38+2x38~=...

Kak 6ynem ymHoxarp 30 x 38? CHavana ymHoxuM 3 X 38, a B koH1e npudasum 0. To ecth 3
x 38 =90 + 24 = 114, nostomy 30 x 38 = 1140. A motom 2 x 38 = 60 + 16 = 76. B urore

32x38=30x%x38+2x38=1140 + 76 =1216

Hpyroii cioco0 permmuTh Haill puMep (0COOEHHO €CTM OTHO M3 HAIMX YKCeNT 3aKaHUYUBAETCS
Ha 7, 8 uim 9) — ucnonb3oBath memoo eviuumanusi. Hauats cienyert ¢ Toro, uro 38 =40 — 2, a 3Hauur,

38x32=40x32-2x32=1280-64 =1216

CJI05KHOCTB 000MX METOIOB — KaK CJIOKEHHS, TAK M BHIYMTAHUS — 3aKII0YAETCS B TOM, YTO OHU
3aCTaBJISIIOT BAac TMOCTOSIHHO JiepkaTh B rojioBe Oosbinve yucna (Bpoae 1140 wm 1280), oqHoBpe-
MEHHO Jiefiasi Ipyrue BelurciaeHus. He camas npocras 3aga4a. MHe OoJibliie 1o Iylie memoo pasno-
JHCEHUSL HA COMHONCUMenu , 0COOEHHO TIOJIE3HbII BCSKHUI pa3, KOrJa OTHO U3 UMEIOIIUXCS Y HAC YUCeT
SIBJISIETCS] IPOU3BEICHUEM JIBYX OIHO3HAYHBIX uMces. B Hamiem npumepe 310 32 — npousBeneHue 8
U 4. CnegoBaTelibHO,
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38x32=38x8x4=304x4=1216

Ecmu xe Mbl paznoxum 32 Ha 4 u 8, nonyunm 38 x 4 x 8 = 152 x 8 = 1216, HO A aM4YHO
MPEANOYUTAI0 YMHOKATh IBy3HAYHOE YMCJIO CHAYaIa Ha OOJIBIIMI COMHOXUTEb, & TPOMEXKY TOUHBIH
pe3ysbTaT (OOBIYHO TPEX3HAYHBINM) — HA MEHBIIHIA.

OTcryniienue

MeTon pa3noxeHHsl OTIIMYHO paboTaeT MpH YMHOXEHHH Ha 11 — XoTs Obl
MIOTOMY, YTO 371€Ch €CThb OJIMH JIOOOMBITHBINA M IPU 3TOM NPOCTOH TPIOK: HYMCHO
NPOCMO CAONCUMb MeNCOY COOOU YUPPLL NEPBO2O YUCAA U NOMECTIUMb CYMMY 8
e20 cepeouny. s npumepa ymHoxkuM 53 Ha 11: 5 + 3 = 8, 3Hauwmr, oTBeT Oyner
583. ABor 27 x 11 + 2 + 7 =9, B urore nomyvaem 297. A ecii cymma OoJbliie
9, 6epeM mocineHIO Py pe3ybTaTa CJIOKEHHUs, a TepBYI0 LGPy UCXOTHOTO
ymcia yBennurMBaeM Ha equnuiy. Hanpumep, 48 x 11 + 4 + 8 = 12, 3HauuT, orBeT
oyner 528. o ananorum: 74 x 11 = §14. D10T Tprok paboTaeT v MPU YMHOKEHUN
Ha 4Kcna, KpatHele 11, Hanpumep,

74 x33=74%x11x3 =814 x3=2442

Jlpyroii “HTepPECHBI MeTOH — Memoo conudcerusi. Ero MOXHO UCTIONB30BaTh, KOTJA O8Y3HAU-
Hble ulCAd, KOTOPBIE Bl IEPEMHOKACTE, HAUUHAIOMCS. ¢ OOHOU U moii Jice yughpol. HenckymeHHoMy
HAOJTIONIATEITI0 OH MOXKET ITOKA3aThCsl HACTOSIINM (pOKycoM. Besib pa3Be MOXHO IMPOCTO B3SITh U TIOBE-
pUTb, UTO

38 x 32 =(30 x40) + (8 x 2) =1200 + 16 = 1216

Bbruricienust CTaHOBSITCSA 37IEMEHTAPHBIMU, €CJH TIOCIeTHHE [U(PBI JBYX YKCE IAI0T B CyMMe
10 (kak B Harem mpuMepe: 00a YrciIa HAYMHAITCA ¢ 3, 8 CyMMa UX MocieTHUX udp — 8 u 2 — paBHa
10). Bor emie oquH npumep:

83 x87=80x90)+ (3 x7)=7200 + 21 = 7221

Ho paxe ecnu Bropeie idpsl He 1agyT B cymme 10, MeTon oT 3T0ro He ctaHeT MeHee 3(pgek-
TUBHBIM U 3((DEKTHBIM, a U BBIYUCIICHUS YCIOKHATCS HE TaK YK M CHIBHO. UTOOBI YMHOKHTD,
Haripumep, 41 Ha 44, cHayana HaJo YMEHBIIUTh MEHbIlee U3 HUX Ha eIMHMITY (4TOOBI padoTaTh C
KpyDJIbIM uuciioMm 40) 1, COOTBETCTBEHHO, YBEJIMYUTD HA TY K€ SIUHUILY OOJIbIIEe YKCIIO:

41 x 44 = (40 x 45) +(1x4) = 1800 + 4 = 1804

s 34 x 37 ornumaem 4 y 34 (u ocraercst 30) u otnaem ux 37 (37 + 4 = 41), a norom
npubassem 4 x 7:
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34x37=30x41)+ (4 x7)=1230 + 28 = 1258
Kcraru, nomuure 3aragounsii npumep ¢ 104 x 1097 Tam ncnosnb30BajIcsl TOT K€ CAMbliA METO;:
104 x 109 = (100 x 113) + (04 x 09) =11 300 + 36 =11 336

B HEKOTOpBIX MIKOJIAX, KCTaTH, YYCHUKOB 3aCTABJISIOT YIUTh HE TIPUBBIYHYIO TAOIUIY YMHOXKE-
HUsA, KOTopas 3akaHumBaercs 10, HO pacmmpennyio 1o 20. Hamr MeTon cBOmUT 3Ty HEOOXOTUMOCTD
Ha HET:

17 x 18 = (10 x 25) + (7 x 8) =250 + 56 = 306

Kak jxe Tak momyuaercs, 4To 3Ta ITyKa padoTaer, cripocute Bbl? UTOOB pa3oOpaThesi, HyKHO
00paTUThCS K anredpe — 3TUM MbI 3aiiMeMcs B TiaBe 2. A anredpa Jact Ham erile OoJblie CrocoO0B
cuera. Haripumep, Ty ke 3agady MOXHO OyleT pelIuTh ellle U BOT Tak:

18 x 17 = (20 x 15) + ((-2) x (-3)) = 300 + 6 = 306

Kcrarn, o Tabnuiie yMHOXKEHUSI: B3MISTHUTE Ha CTOJIOLIBI M PSIZIbl OJHO3HAYHBIX YHCET Uy Th HIKE
(s1 5xe oberman BaM 3TO MoKasark, nomHuTe?). [lepen HaMu BCTaHET TOT ke BOIPOC, KOTOPBIN BCTAT
niepe[ I0HbIM ["ayccoM: uemy oydem pasusamucs cymma écex uucen maoauypl ymodxcenusi? He topo-
NIUTECh, IOyMakTe: BAPYT Y BaC MOTYyYUTCS HAWTHA OTBET KAKMM-HUOY b BOJTIIEOHBIM, TIOTPSICAIOIIM
BooOpaxeHue ciocodom? Hy a cBoii criocod st mpeyioKy BaM B KOHIIE IJIaBbI.

Ipuo6iu3uTeabLHBII MoAcUeT B yme. /lejieHne B yme

JlaBaiiTe HAYHEM € OYEHb ITPOCTOrO BOMPOCA, HA KOTOPbIH CYLIECTBYET OUEHb ITPOCTOM OTBET,
KOTOPOMY I10 KaKOM-TO HEU3BECTHOW NTPUYMHE HE y4aT B IIKOJIAX:

a) eCJIM BaM HYKHO [IEPEMHOKHUTH [JBA TPEX3HAUHBIX YMCIIA, CMOXKETE JIA BBl Cpa3y cKas3aTb, U3
CKOJIBKH 3HAKOB OYIIET COCTOSITh pe3yJIbTar?

N uyTp nocnoxuee:

0) YMCIIO U3 CKOJIBKU 3HAKOB TOJIYYMTCS], €CJIM YMHOKHUTh YEThIPEX3HAUHOE YUCIIO Ha MATH-
3HayHOE?

B mikose moutu Bce BpeMst yXOAUT Ha TO, YTOOBI MOAOMPATh IUMPHI TPU YMHOKEHUU U Je1e-
HUH, 2 HE Ha TO, YTOOBI IOAYMATh O TOM, HACKOAbKO OONBIIUM OyzieT pesynbrar. [la-na, yMeHue npu-
MEPHO OLIEHUBATh, HACKOJIBLKO OOJIBIIUM OYIIeT OTBET, Ky/Ja BaKHEe YMEHHUsI HAXOAUTD €ro MOCTIeAHUE
i naxe nepsble 1Udpsl. ([Toqymaiite camu, Kakoi MPakKTUYECKUIA MPOK OT 3HAHUS TOTO, YTO UTOT
HaurHaeTcs ¢ 1udpsl 3, U He ToJie3Hee JIM 3HaThb, K yeMy oH Oyaet ommke: K 30 um 300 000 wmm
BoBce Kk 3 000 0007?)
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Ortser Ha Borpoc (a) — U3 nATH Wiy 1mecty uudp. 3Haere noyemy? MUHUMaIbHBIA BO3MOX-
Hbii ipumep — 100 x 100 =10 000 (3aeck nisth tudp). Makcumainbblil — 999 x 999, pesynabraT KOTO-
poro oiHo3HauHO OyaeT Mensie cemuzHauyHoro 1000 x 1000 = 1 000 000 (myctb 1 HeHamHOrO0). Ho
paz 999 x 999 MeHsblIIIe, 3HAUUT, B OTBETe Oy/IeT miecTh udp (1aBaiite, KCTaTy, BCMOMHKUM, HACKOJIBKO
JIeTKO 310 nocuuTarh: 9992 = (1000 x 998) + 12 =998 001.) BoT u BbIBOA: pe3yabTaTOM NEPEMHO-
JKEHUsI IBYX TPEX3HAUHBIX Yuces OyIeT MATH- K [IECTU3HAYHOE YHCIIO.

Ortgert Ha Bompoc (6) — u3 BocbMU WM JieBsATH Lup. [Touemy? HanmeHbliiee yeThipex3HauHOE
gpciio — 1000, KOTopoe MOKHO MpecTaBuTh B Buje 10° (equuuna ¢ Tpems Honamu). Hanmensiuee

natusHayHoe unciio — 10 000, paBHoe 10%, CrnenoBaresibHO, HAUMEHBIIUM [TPOU3BEIEHUEM 103u10*
Oymet 107 — eauHMLA ¢ CEMbIO HOJSIMH, BOCBMU3HAIHOE YHCIIO. (OTkyna B3sJI0Ch 1079 Cmortpure:
103 x 10* = (1I0x10x10)x (10x 10 x 10 x 10) = 107.) Hy a HaumeHbIIMM TIpoM3Be/IeHHEM OyIeT

YUCJIO, JIMIIL HEHAMHOI'O MEHBIIIEe JeCATU3HAUYHOTO 10 x 10° = 109, TO €CTh JE€BATU3HAYHOE.

Takas joruka NprBOOUT HAC K MTPOCTOMY MPaBWIIy: YMHOKeHHE /71-3HAYHOT0 YHCJIa HA N-
3HAYHOE JACT YNCJI0, B KOTOPOM m + n WK m + n — 1 3HaKoB.

KonkperHoe konmuuectBo Lup B OTBETE JIerye BCErO ONPEAEINUTh, B3IVISIHYB Ha HayaJlbHbIC
(kpaiiHue JieBble) Hu(pbl MepeMHoKaeMbIX urcesl. Eciam ux npousseaeHue Gosbiie ik paBHO 10,
TOrza B OTBeTe OyaeT m + n uudp (Harnpumep, B 271 x 828 mpousBeeHre KpailHUX JIEBbIX [UDp —
2 x 8 = 16 — OosbIIIe IECATKY, TIO3TOMY OTBETOM OYJeT IeCTU3HAYHOe YKCIio). Eciu nponsBeneHme
KpaliHMX JIeBbIX IM(p MEHbIle UM paBHO 4, Torna B oTBeTe OymeT m + n — 1 mudp (Hampumep,
314 x 159 Oyner nmeTh nsATH3HAYHBIN OTBeT). Hy a Ha ciyvau, B KOTOPBIX POU3BEeHNE KPaHUX
neBbIX Ludp Oyner paBHATHCS S, 6, 7, 8 WM 9, HaM MPUAETCS MOCMOTPETh YyTh OOJlee BHUMATEJIBHO.
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Hanpumep, npoussenenue 222 u 444 — narusHavHoe, a BOT 234 u 456 — mectusHaynoe. Ho kyna
BaXkHee TO, 4TO 00a orBeTa oueHb O3k k 100 000.

B pesynbrare y Hac monydaercs ere 6ojiee MPOCTOe MPABUJIO, YK€ B OTHOIICHUU JICICHUS:
JieJieHue m-3HAYHOr0 4NcJia Ha n-3HaYHOe JACT YHCJI0, B KOTOpOM m —n wim m —n + 1
3HAKOB.

To ecTb IeBATU3HAYHOE YMCIIO, Pa3[e/IeHHOE Ha IMATU3HAYHOE, JACT HAM YeThIpeX- VI MSATH-
3HAUHBIN pe3ynbTar. [IpaBuiio onpeneneHus Oojiee KOHKPETHOTO OTBETa 3/1€Ch ellle Mpolre, YeM B
ciydae ¢ yMHOXXeHueM. Kpaiinue JjieBble udpsl He HY)KHO HA YMHOXAaTh, HA JEJTUTh — JOCTAaTOYHO
UX TIPOCTO cpasHums. Ecnu kpaitHsis jieBast 1udpa JeIMMOro MeHblIe KpaiiHel JieBoi [udpbl JesTu-
TeJisl, B YaCTHOM OylieT MeHblliee KonudecTBo 1udp (m —n). Eciu ke kpaitHss JieBast 1udpa Jeiu-
Moro OoJbllie KpaiHel JIeBol HUdpbI JeauTeNsi, B YacTHOM Oynet oombiie (m —n + 1) uudp. Ecam
e 1rdpbl 000MX YMCENT OJMHAKOBbBIE, CMOTPHM Ha CJIGAYIOIINE TOC/e HUX IU(PHI U IPUMEHSIEM TO
ke npaBwiio. Harpumep, B pesynbrarte aenenust 314 159 265 na 12 358 mMbl noiny4uM MsATU3HAYHOE
yucio, a Ha 62 831 — yersipex3HauHoe. denenue 161 803 398 na 14 142 nact naTu3HAYHBIA OTBET,
notomy uto 16 6omnbiie 14.

PacckaspiBaTh B MOAPOOHOCTSX MPO TpoIiece AeJeHUs B yMe 5 3/1eCh He Oyy: OH Majio 4eM
OTJINYAETCS OT JICJICHUs B CTOJIOMK Ha Oymare (HO KakuM Obl METOJIOM BBl HU BOCTIOJIb30BTUChH, CUH-
TaTh HYKHO cJieBa HarpaBo). Ho ecTh mapouka ylIoBOK, KOTOpPbIE 3HAYUTETLHO 00Ieryar Bam Ku3Hb.

CkaxeM, ecJii BbI IeJTUTe Ha S (WK Ha M0O0e Y1CIIo, 3aKaHIMBaloIeecs Ha 5), yABOUTE YHC-
JIMTEITL ¥ 3HAMEHaTeJ b, ¥ 3a/1a4a cTa”eT mpoire. Harmpumep,

[Nocne ynBoeHust 060X YMCEs XOPOIIO BUAHO, UTO U 246, 1 9 KpaTtHbl 3 (MBI TOTOBOPUM 00
3TOM MofIpoOHee B I1aBe 3), MO3TOMY 3aJa4a yIpOIIAeTCsl 10 JeIeHHs OTAEIbHO YUCITUTENS U 3Ha-
MeHatesis Ha 3.

OTcrymiienne

Barsinute Ha 63aumto oopammuwle uucaa nis uucen ot 1 go 10:

1/2=0,5;1/3 = 0,333...; 1/4 = 0,25; 1/5 = 0,2;

1/6 = 0,1666...; 1/8 = 0,125; 1/9 = 0,111...; 1/10 = 0,1

Bce n1podu 3nech 1100 KOHEYHBI, TMO0 HU(MPbI B HUX HAUMHAIOT OBTOPSTHCS
CO BTOPOro 3HAaKa IMOCe 3anATod. EJMHCTBEHHBIM WCKJIOYEHUEM SBIISETCS
aecsiTiuHast ApoOb oT 1/7, MOBTOpEeHHEe B KOTOPOW HAYMHAETCS C CEIbMOU 1IU(PHI:

1/7 = 0,142857142857...

(ITprumHa 3TOI 3aKOHOMEPHOCTU B TOM, UYTO BCE Apyrue uucia ot 2 o 11
nensrcsaHa 10, 100, 1000, 9, 90 wim 99, 6nmkanimii xe aeautesb ajist 7 — 999 999.)
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Ecnu xe 3anmcath 1udpsl gecITUUHOro aHajiora 1/7 B BUJE Kpyra, MpOU30UJIET

qy710:

Uro wuHTEpecHO, Bce Apyrue ApoOu co 3HameHartejneM 1/7 Toxe MOryT
BOCCO3/IaHbl C MOMOIIIBI0 OECKOHEUHOIO JIBMKEHHS IO 3TOMY KpPYry — MEHSTbCS
OylIeT TOJIbKO TOYKa Havyasla 3Toro JBuxeHus. [locmorpure camu:

1/7 = 0,142857142857...; 2/7 = 0,285714285714...;

3/7 =

5/7

JlaBaiiTe 3aKOHYMM 3TY IJIaBy TEM K€ BOIIPOCOM, KOTOPBII Mbl YK€ 3a/1aBajId HECKOJIbKO CTpa-
HUll Ha3aJ. Yemy Oyoem pasHsmvesi cymma écex uucen 8 maoauye ymroxcenust? Ha nepBuiil B3I
3BYUHT MyTAIOIIE — TaK K€, KaK U MOTbITKA HATH CyMMY NepBbIX cTa unces. Ho 3HakomMcTBO co BceMu
OINMCAHHBIMU BBIIIIE 3aMeYaTeSIbHBIMU 3aKOHOMEPHOCTSIMU, KOTOPbIE TaK JIOBKO 3aCTABJISIOT YMCIA

0,428571428571...; 4/7

0,71428571428S5...; 6/7

0,571428571428...;

0,857142857142...

TaHIEBATb, 3BHAYHUTEJIbHO ITOBBIIIAIOT HAIIH HIAHCHI JIETKO U KPACUBO HaWTH HpaBI/IJ'IbHHﬁ OTBCT.

Haunewm c MEPBOro pAaa — NoCYUTaeM CyYMMY BCEX YHUCEJI B HEM. MoxHo — Kak I" ayCC, MOXHO —

C IIOMOIIBIO (bOpMYJ'II)I TPEYTOJIbHBIX YHCEJI, 4 MOKHO — IIYyTEM OOBIYHOI'O CJIOKEHUS:

1+2+34+4+54+46+7+8+9+10=55

Tak, Tenepb BTOpo# psa. BoT kak 310 OyaeT BbIITIAAETD:
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2+44+6+...+20=21+2+3+...+10)=2%x55

Io Toii e noruke, 3 pag Oyzaet paseH 3 x 55. U tak panee, u ToMy NogoOHOe, U B pe3yJbTare
CYyMMY BCeX YHMCes B TAOJIMLIE YMHOKEHUSI MOKHO MOJICUMTATh TaK:

(1+2+3+... +10) x 55 =55 x 55 = 55>

Hy a Bo3BecTu B yme 55 B KBajpar Bbl TeTIEPh MOKETE JIETKO U TTPOcTO. .. 3025!
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I 1aBa HOMep aBa
Marus anareopbl

Bcerymienue ¢ uynecamu

IlepBbiii pa3 s CTONKHYJICS C aIreOpoii ellle B IETCTBE — MO OTell BAPYT Pelll JaTh MHE YPOK
BBIYMCJICHUI:

— CblIH, — CKa3aJl OH MHe. — AJireOpa — Bce paBHO 4TO apu(dMeTHKa. 3a TeM UCKITIOUEHUEM, UTO
BMECTO YHMCeJT Th UMb OyKBBL. BoT, cMoTpu: 2x + 3x = 5x, a 3y + 6y = 9y. [Tonumaers?

— Bpone, noHumaro.

— OueHb XOpOIIIo, — CKa3all OH. — A CKOJIBKO Torja Oynet 30 + 437

— 7P, — yBEpEHHO OTBETUII 1.

— Yt0-TO 51 T€OSI HE CIIBIIITY, — IOCETOBAJI Mana. — Moskelb rorpomue?

— CEMbBBETA!!! — 3a0pan 1.

— W1 Hu ogHOTO OTBETa! — C TOTOBHOCTHIO OTO3BaJICS TMana. OH BCeraa MpeArnoYnTal KaaamOyph,
IIYTKH ¥ 3a0aBHbIE KICTOPUH CKYYHBIM BBIYHCIICHUSIM, TaK YTO TAKOW UCXOJ 1 MOT OBI U PEIBUICTb.

Bropoii pa3 anrebpa yneiOHy/Iach MHE, KOT/Ia S TIHITAICS TOHSATh OJUH MaruecKuid TPIOK —
ceryac paccKaxy, Kakou.

[lar 1. 3agymaiite uucio ot 1 go 10 (X0Ts1, 1o GOJBIIOMY CYETY, MOKHO U OOJIbIIIee).

IIlar 2. YMHOXBTE 3TO 4KCIIO HA 2.

IMar 3. lo6asste 10.

Iar 4. Pasnenure Ha 2.

[ar 5. Beruture u3 pe3yabrara M3HAYAIBHO 33/lyMaHHOE BaMU YHCIIO.

VBepeH, nonyunsiocs S. [IpaBriibHO?

XoTuTte y3HaTh, B YeM KpoeTcs cekpeT BontedcTBa? B anredpe. Pazdepem ¢okyc erre pas, mar
3a I11aroM, HauYMHas ¢ NMepBoro. $1 MOHATUS He UMel0, KAaKoe YMCIIO Bbl 3arajiajiv, Mo3ToMy JaBaiiTe
3amMeHuM ero OykBoii N. Hem3BectHoe umciio, o003HauaeMoe OyKBOM, HA3BIBACTCS NEPEMEHHOL.

[ar BTOpOIi MpearaetT HaMm yABOUTD 3araJJaHHOE YKCIIO, TO €CTh MBI, 10 CYTU, UMeeM 2N (3Hak
YMHOKEHUSI B aIreOpe MPUHSITO OIyCKaTh, B TOM YKCIIE M IOTOMY, YTO OYEeHb YacTO /1 0003HAUCHUSI
NepeMEHHON HCTIONb3yeTCsI BHEIITHE MOX0Xkast Ha Hero OykBa x). [locie TpeTbero mara Baiiie 4uciio
BRIVIAAUT Kak 2N + 10. YerBepras onepaius npeajiaraetT Ham yIpoCTUTh IPUMED, pas3fieiuB BCE ero
gactv Ha 2: N + 5. W, HakoHell, Mbl BBIYATAEM 3arajaHHoe 4uciio (to ectb N): N+ 5 — N =5. JlaBaiite
cobepeM Bech (DOKYC B OIHY TAOJHILY:
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Lar 1:

Lar 2:

2N

Lar 3:

2N+ 10

LLar 4:

N+ 5

LLar 5:

N+5-N

PesynbTarT:
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IIpaBuia aareopsl

Haunem c 3aragku. Haiiaure 4ncio, KOTOpoe CTAaHOBUTCSL B TP pasa OoJibllle, eClM K HEMYy
npuOaBUTH 5.

UroObl ee pelmTh, 3aMEHIM HEM3BECTHOE HaM 4KCiIo OykBo# x. JloOaBieHue MATEpKU Jaet
HaM X + 5, yrpoeHre — 3x. Mbl XOTUM, YTOObI 9TH JIBE 3AITUCH ObLITH PABHBIMU, TOTOMY HaM IIPUAETCS
peliath ypaBHeHHE

3x=x+5
VY6epem 1o olHOMY X U3 00€HX €ro 4acteil v mosyyum
2x=15

(cMoTpuTe, OTKyna Oepercst 2x: 3x —x — TO ke, 4To 1 3x — 1x, To ectb 2x). Pazaennm oOe yacTu
yYpaBHEHHUS Ha 2:

x=52=25

MokeM npoBepUTh MPABUIBHOCTH OTBeTa: 2,5 + 5 = 7,5, Tot ke oTBeT nonydaeM, yMHOX)ast
2,5 Ha 3.

OTcryniienue

A BOT eme onuH (POKYC, B CYTH KOTOPOTO MOXKHO JIETKO pa3o0parbCs C
MOMOIIIBIO AJIreOpbl. 3aMUILIKTE JII000E TPEX3HAYHOE YUCIIO, LU(Pbl B KOTOPOM UAYT
1o yobiBaromielt (Hanpumep, 842 wim 951). 3atem 3anuiumTe 3T YUcia B 0OpaTHOM
NOPSIJIKE U BBIYTUTE BTOPOE YHCIIO U3 IiepBoro. Kakoii Obl OTBET y Bac HY Oy YMJICS,
3anMIIMTe B OOpAaTHOM HOPsJKE U €r0, a 3aTeM CJIOKUTE T ABa yKcia. Bor npumep
¢ yucioM 853:
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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