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YJacme 1

YOAUBHUTEABHBIA
MHAP YUCEA







Topomnucek, Beb IHU TPOXOIT,
Thbl y BpEMEHMU B TOCTSIX.

He paccuuTtsiBaii Ha mOMOIIb,
[TomHU: BCE B TBOUX pyKax.

FOcmac Haneyxuc

IIPEAUCAOBHE K ITEPBOH YACTH

JIBe CTUXUM TOCIIOACTBYIOT B MaTeMaTUKe — YMcJia U (PUTYPHI ¢ UX Oec-
KOHEUYHBIM MHOIooOpa3uveM CBOWCTB M B3auMMOCBS3ei. 3agadya — 3TO
MOYTHU BCErla ITOMCK, PAaCKPHITHE KAaKMX-TO CBOIICTB M OTHOIICHMI, a
cpeAcTBa e€ pellleHUs] — 3TO MHTYMLUS U IOoTaiKa, dpyAuLIus U Biaie-
HUE METOJaMM MaTeMaTHUKK. DTH Xe Ka4eCTBa YeJI0BEUYeCKOIo yMa BOC-
MMUTBIBAIOTCS, YKPEIUISIOTCS, 000TaIAl0TCsl Y KaX/I0ro, KTO PETYJISIPHO
OTHAEeT YacTh CBOETO AOCYra YMCTBEHHOM I'MMHACTUKE, 1 Jy4YIIUM BH-
JIOM KOTOPOIi1 SIBJISIETCSI pellieHre MaTeMaTUUYeCKUX T'OJIOBOJIOMOK, pe-
OycoB, 3aJ1a4 C UHTPUTYIOIIIM COACPXKAHUEM.

B HepBOf/’I YaCTU KHHUTHU IPEANNOYTCHUE OTAAHO CTUXMHN YMCECII. Takas
OIHOIUIAaHOBOCTb COCTaBa 3aaa4y HE YMEHbIIACT HU YAOBOJILCTBUA, HU
ITOJIB3bI OT CAMOCTOMATCIIbHOTO ITOMCKAa UX PCINCHUA U JaXKE OT O3HAKOM-
JICHUA C pCIICHUAMMU, IPUBCIACHHBIMU B KHUTI'C: KaKoe-JI1M00 13 HUX MO-
JKET 0Ka3aThes 0oJiee N3AIIHBbIM, YEM CBOC.

CamM0 BO3HMKHOBEHHE TTOHSTHS YMCJIa — ONHO W3 TeHUAaTbHEHUIIMX
MPOSIBJICHUIA Y€JI0BEUeCKOro pazyma. JeiicTBUTeIbHO, YMCIa HE TOIbKO
YTO-TO M3MEPSIOT, CPABHUBAIOT, BEIYMCIISIOT, HO JaXe PUCYIOT, IPOeK-
TUPYIOT, COYMHSIIOT, UTPAIOT, AeAI0T YMO3AKIIOUEHUSI, BHIBOJIBI.
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CamMpble IpeBHUE T10 TTPOMCXOXICHUIO YUCia — HaTypajbHble. «Pyueii-
KM» HATypaJIbHBIX YMCEJI, CIUBAasICh, ITOPOXAAIOT Oe30peXXHbII OKeaH
BEIIECTBEHHBIX U PA3HOTO poJa OCOOBIX CIIELIMAIbHBIX YMCE]L.

BuyTpeHHs1s1 KpacoTa pa3HOOOpa3HBIX CBOMCTB IIEPBBIX OOMTaTeNei
3TOI0 OKeaHa — BElIEeCTBEHHBIX UMCe]l — MPUBJIEKIa K HUM BHUMaHUe
aBToOpa IpeliaraeMbIX yMCTBEHHO-T'MMHACTUYECKUX yIpaxkHeHuii. Mc-
KOMOE€ TYT IMOYTH BCEraa YUCII0 WM KaKoe-I1100 CBOMCTBO YHUCEN OMpe-
nmeneHHoro Buma. Hekoropoe nmpucrpacTre aBTopa K OOJIBIINM YKUCIaM
BITOJIHE CO3BYYHO KOCMMYECKOM 3pe LHuUBUIM3aLuU. PaboTa ¢ TakumMu
YycaaMu IIoTpeOyeT oOpallleHNsI K CIIpaBOYHMKAM, TaOJMIIaM 1 Kajlb-
KyJsITOpaM, a 3TOT HaBbIK HEOOXOAUM B Hallle BpeMsI KaXKIOMYy.

Hekotoprle u3 npemiaraeMbix 3agad 0JIM3KY 110 (popMe U COIEPKAHUIO
3a/1auyaM IIKOJIbHBIX Y4eOHUKOB. JIpyrve — 1o TpyIHOCTU — Ha CTYIIeHb-
KY BBIIIIE, OCTaBasICh BCE XK€ B TPaHUIIAX MTOCTYITHOCTHU IS YYaIlIMXCs
9—11 xJaccoB U Bcex, OKOHYMBIIMX 1IKoay. Ho u Te, u apyrue 3agaumn
HalleJIeHbl Ha TPOHUKHOBEHUE Pa3yMOM B YAMBUTEIbHBINA MUP YUCE,
Ha PacKOIIKy ero 60rarcTs, Ha BO30yXIeHUEe MaTeMaTUYeCKOM 110003~
HaTeJIbHOCTU M COOCTBEHHOI MHULIMATUBBIL. YIIPaXKHSINUTECH!



I'nasa ﬂoﬂ,

B MATEMATHKY TPOIIMHKH
OINOAEHTE BE3 3AIIHUHKH

TpPONMHHKA HAOAIOLEHHH H IIOHCKA

3aKOHOMEPHOCTEeH

3esieHbIil OTOHEK cBeTO(dOpa, OTKPHIBAIOIIETO JOCTYIT K MaTeMaTHKe,
3aKHMTAeTCs IUTS HAC eIlle B paHHEM JETCTBE BMECTE ¢ TaOJIUIeit yMHO-
keHus. 1 He TOJIbKO MOTOMY, UTO C TOMOIIBIO TAOJIMIIBl YMHOKEHUS MbI
HauMHAeM YYHUTHCS BBIUMCISITH M TIPe0OpPa30BBIBATh MaTeMaTHIeCKUe
BbhIpaxkeHus1. Tabnuiia yMHOXEHMUS SIBJIsSIETCSl OMHOM 13 (DOpM MposiBJie-
HUS 3aKOHOMEPHOCTEH, TIPaBIJIBHOCTEM, YITPABIISIONINX XKM3HBIO M Ha-
MPABISIONIMX HAIILY YMCTBEHHYIO IeSITEIbHOCTD.

Bort Belyun1 ManbyuK TaOAUILy YMHOXEHUS. PanocTh mo3HaHMS U XKaxK-
Jla UccyieloBaHUi MOOYIUIN €ro BBIITUCATh B CBOIO T€TPpaib MOCISAHUE
udpsl npousBeaeHus uucen 0, 1,2, ..., 9Ha 7:

0,7,4,1,8,5,2,9,6, 3.

(*)

J

7x0= 0
7x1=7
7x2=14
7x3=21
7X4=28

7x5=35
7X6=42
7X7=49
7 x8=56
7x9=63

S
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BbrunTast U3 Kaxmoro mocjieIyrolero Yucia npeapiayliee, oH o0Hapy-
XKMBaeT pPUTMUYHYIO MIOCIEA0BATEIbHOCTh PA3HOCTEI:

7, -3, =3, onarb 7, —3, =3 u onaAth 7, —3, —3.
IIpocroe neiicTBUE BEIYUTAHMS COTBOPUIIO TApMOHUIO YyKce!

Iponorkast HabIIOMEHNS, MAJTLUMK YCTAHABIMBAET JOITOJTHUTETBLHO, UTO,
repernucan Mocjae0BaTeIbHOCTh (*) B 0OpaTHOM MOpSIAKE, OH MoJydyaeT
CTPOKY TTOCJIETHUX (P Pe3yIBTATOB B TA0JIMIIE YMHOXKEHMS Ha 3.

S

3x1= 8 3x6=18
3x2= 6 3x7=21
3x3= 9 3 x8=24
3x4=12 3x9=27
3x5=15 3x0= 0

N

MBI MOXXeM CKa3aTh TeIepb, YTO 3TOT MAIBYMK BHIIIE] HA OTHY M3 TPO-
MMHOK K MaTeMaTHKe, TPOMUHKY HAXOAOK M MaJIeHbKUX OTKPBITHUIA,
OOBSBUBILIMXCS IIPY MOMOIIY HAOMIONEHUIA HE3HAKOMBIX IIJIsI ce0s1 Co-
OTHOILLCHUI 1 CBsI3el MeXay uuciaMu uiau ¢purypamu. MaTtemaruka,
B CYIIHOCTH, W 3aHMMAeTCs M3ydeHHeM M KiaccuguKaimeil BceBO3-
MOXKHBIX 3aKOHOMEPHOCTEH.

Yro ke KacaeTcs MCKYCCTBa BBIYMCIEHUIA U Ipeo0pa3oBaHUli, TO OHO
BCero Jivilb pabouee opyaue maTemaTvuka. Bripoyem, BiageTb UM Haao
B coBeplIleHcTBe. Taycc — «KOpoJjib MaTeMaTUKOB» — HUKOIA He 1U30e-
raJjl BBIYMCJICHW, 1aXe 00U BIYUCIAThL. MHOTHE U3 ero paHHUX OT-
KPBITUM SBJISIIOTCS Pe3yIbTaTOM HAOTIOACHUN U U3YYEHMST CBOMX KPO-
MOTJMBBIX BBIYUCICHUIA.

Ot HabmoneHuit Han pPa3sHOCTAMMU YUCECTT OJHOIO U3 CTOJIOMKOB TaOJIM-
IObl YMHOXKCHUA €CTCCTBCH IIar K UCIIbITAHUAM «Ha pa3HOCTb» KaKOIo-
60 Ha6opa IIPOM3BOJIbHO B3ATbIX UM CECJI.

BosbMeM Hayraj 4eTbpe HaTypajbHbIX YMCHA d,, d,, d,, d, 1 BBIYUCIUM
abCOJIIOTHBIE 3HAUEHMST YETHIPEX PA3HOCTEN «IT0 KPYTy»:

la, —a), la,—a), la,—a), la,—a]
C NOMyYMBIIMMUCS PA3HOCTAMU TPOM3BEIEM AHAIOTMYHbIE BHIUMCIIE-
HUS U, TIOBTOPUB 3Ty MPOLEAYPY HECKOJIBKO Pa3 — COBCEM HE TaK YK
MHOTO, — J100epeMCS, K YAUBIEHUIO, BCET/IA 10 YETHIPEX HYJIEA!
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MOXXHO HAPOYHO B3SITh YMCJIAa C KOHTPACTHBIMHU Pa3HOCTSIMM, HATIpH-
Mmep Takue: 5, 1012, 98, 96, Ho mpolienypa BBIUMCIEHUIT HUKOTIA HE TTO-
JIy4aeTcs JTMTENTbHOM. B maHHOM city4yae

J \S

| 5— 1012| = 1007
| 1012 — 98| =914
|98 — 96| =2
|96 — 5| =91

| 1007 — 914| = 93
| 914 — ...

A

5 1012 98 96
1007 914 2 91
93 912 89 916
819 823 827 823
4 4 4 4

0 0 0 0 —Bcero
MATH L1aroB.

MpbI Gpaii MHOTO APYTMX UCXOAHBIX «KBAPTETOB» YUCEN, U HHA Pa3y HaM
He noTpeboBaoch 6oJjiee 12 maros!

Ho Benp Bce MHOXECTBO HAaTypaJIbHBIX UMCe)l He ucnbiTaels! IToatomy
9KCIEPUMEHTAIbHO OOHAPYXEHHbI (hDeHOMEH ellle HeJlb3sl CUMTaTh 3a-
KOHOMEPHBIM, TI0Ka He YOeAUIIIbCs B €ro BceoO1HocTu. [lonbiTaiiTecs!

Ecnu camocTosiTeNIbHBIA MOUCK OOOCHOBAHUSI 3aKOHOMEPHOIO, a He
CIy4yaliHOTO MpeBpalleHUs] YETBEPOK pPa3HOCTEl B HYJIM HEe MpUBEIET
Bac K YCIIexy, 3arsTHUTE B pellieHHe 3a1a4u «be301no0YHbIi IPOTrHO3»
(c.241).

Wnoii pe3ynsrar HaOmogaeTcs WIS CEPUU PA3HOCTE B cllydyae KOM-
IUIeKTa U3 TpeX MPOM3BOJIbHBIX HAaTYpPaJlIbHBIX UMCEN: B (prHaje Bcerga
MTOJTYJar0TCS IBE €MUHUIIBI M HYJIb B TOM W MHOM YepeIOBaHUM.

I[MTpuwmep. Ilycrs ucxonHas tpoiika yucen R, = (7, 12, 1).

g
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Torma nociaenoBaTeIbHOCTh pa3HOCTEM OyIeT:

R =(5,11,6), R,=(6,5,1), R, =(1,4,5), R,=(G,1,4),
R,;=(2,3,1), R=(,2,1), R,=(1,1,0),

MHOro MHTEPECHBIX, KPACUBBIX, MOJE3HBIX YMCIOBBIX COOTHOIIIEHUI,
CBsI3eli, pe3yJIbTaTOB TAUTCSl Ha TPONTMHKE HAaOI0IeHU I Hall TPOCTHIMU
YyycaaMu, T. €. UMEIOIIMMU TOJIbKO J1Ba JACJUTENS: EAMHUILY U CAMOTO
cebs (2,3,5,7,11,13,17, ...).

Hab6mogaeM: u3 nuodp 1, 3, 6, 9 dopmupyiorcs 24 pa3addHbIX YETBIPEX-
3HAYHBIX YKMCJIA; M3 HUX TOJIBKO ABa — mpocThie: 3169 u 3691 — xoture
BepbTe, XOTUTE TTPOBEphTE!

3ameHuM nudpy 6 nudpoii 8, 1 HMKakas paccraHoBKa 1udp 1, 3, 8, 9
HE 1aeT MPOCTOro YEThIpEeX3HAYHOTro urcia. JloraasiBaerech nouemy?

He MoxeT He BOCXUTHUTD pe3yJbTaT elle OAHOTO HaOIoAeHNSI.
Bynem menuth ipoun3BeaeHUE 1 TIEPBBIX HAaTypaabHbIX uncel (1 -2+ ... X
X (n— 1) - n =n! — yuTaercs «3H (pakTOoprad») Ha UX cymMmmy (1 +2 + ... +
n
+(n— 1) +n), KpaTkas 3amucy: Y n.
n=1
HabmogaeM: n = 3 — mpocToe YncJo:

1-2-3
6 (memutcst, n + 1 =4 — cocTaBHOE YHCIIO);

1-2-3-4
o (Hememurcsi, n +1 =5 —mpocroe uncio);
1'2'135' 4-5 (menutcst, n + 1 =6 — cocTaBHOE YKCIIO);
% (He nenurcd, n + 1 =7 — IPOCTOE YUCJIO);
% (memutcs, n + 1 =8 — cocTaBHOE YKMCIIO);
1.2.3-4.5.6.7-8

% (menmuTcs) U T. 1.

3aMeuaHus B CKOOKax MOJACKAa3bIBalOT BbIBOA-rumoresy: n! (n > 2)

n
He deaumcs Ha z # TOJILKO B TOM cllydae, Koraa # + 1 — ImpocToe 4rclio.

n=1
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Hu onH¥MM npuMepoM He yIaeTcst ONPOBEPTHYTh 3TY TMIIOTE3Y.
3HauuT, HaJIO MBITAThCS 3alIMTUTD ee. (M3araemoe najiee qokasaresib-
CTBO MOXKHO OITyCTUTh MPU MEPBOM YTCHUMU.)
3anuiieM ucciaeayeMoe 4acTHOe B BUE IpOOU:
n! __(=Dn  2.(n-1)!
1+2+..+n  05n(n+l) —  n+l
Ecam n + 1 — 9eTHOE 4MCIIO, T. €. COCTABHOE, TO JIETKO OOOCHOBATh, YTO

n+1
> < n — 1 u, 3HaYUT, BXOAUT MHOXUTEIEM B (1 — 1)!

ITyctb n + 1 — HEYETHOE COCTaBHOE,
n+tl=p-q (p,qe N).
Jlerko BumeTh, uTOo p < n — 1 1 g < n — 1, ciemoBaTebHO, €CIIN P # ¢,

TO 00a BXOAAT MHOXUTEIAMU B (n — 1); ecmup =¢q, T.e.n + 1 =¢%, 10
B cocTaBe (n — 1)! HalmeTCsT MHOXUTEIb ¢ U MHOXUTEIb, KPAaTHBIN g.

WTak, runoresa BepHa, YMCI0Bast 3aKOHOMEPHOCTh 000CHOBaHa!

TpPONMHHKA NMPO6 H OLIHOOK

OHa nposioxkeHa Mo NPeuMyIIECTBY Ha MHOXECTBE pa3HOOOPa3HBIX IO-
JIOBOJIOMOK M MITP C MaTeMaTUIeCKUM cofepkanreM. Yacto urpa-3ama-
ya TaKoro poja MMeeT He eAMHCTBEHHOE pellieHe U MOXET CTaTh TeMOM
COPEeBHOBAaHUS: KTO HAWIET OOJIbIIIE peITeHIIA?

[TycTh MOCTPOEH CUMMETPUYHBIN 3Be3M4aThlil n-yTONbHUK (1 = 5). OH
MMeEeT 21 BEepIIMH U MOXET Ha3bIBaTbCs 2/ -BePIIMHHUKOM. TpedyeTcs
pa3MecTUTh B €ro BepllMHax uucia 1, 2, ..., 2n TaK, 4YTOObI MOJTYYUIUCH
OIMHAKOBbIE CYMMBI (S, ) YETBEPOK YMCEJI, PACIIOTIOXEHHBIX BIOJIb /1 BO-
o0pakaeMbIX TPSIMOJIMHEMHBIX OTPe3KOB (cM. puc. 1.1 u 1.2).

Bo3MoXHOE 3HaUEHUE «MArNYECKO» CYMMBI .S MOXHO BBIYMCIIUTH 3a-
paHee. YMHOXasl S, Ha YKMCIIO 7 BOOOPaXaeMbIX OTPE3KOB, MOJTy4aeM
C OIIHOI CTOPOHBI 1S, a C IPYTOi yABOEHHYIO CYyMMY BCEX pasMellae-
MBbIX yncelt, Kotopasd paHa (1 +2n)2n. U3 nS = (1 +2n)2n cienyet, uro
S, =2(1 + 2n). Ana 5-yrobHoii 38e3abl S, = 22, 11 6-yrojbHoO —
S6 =26 u T. 1. OQHO U3 BO3MOXHBIX PEIICHUI IJisT 7-yTOJIbHOM 3BE3-
IIBI IpeacTaBiieHo Ha pucyHKe 1.1. [ToaydeHo oHO MTPOCTHIM TTOJ00POM,
MHAa4Ye TOBOPSI, METOJIOM «IIPO0 1 OIINOOK».
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4

=,
oo

13 12

Puc. 1.1

Bo Bcex ciyyasix Ha BooOpaXkaeMbIX UM MOCTPOESHHBIX MPSIMOJIMHEN -
HBIX OTpe3Kax 3Be3q4aToro 2n-BeplIMHHMKA pacrloiokeHo 1o 4 Bep-
110782088

OBM, pemaBiias 3amady 1151 3Be3049aTOro 12-BepIiinHHUKA, YCTAHOBU -
Jia, 4To BO3MOXHO 80 pa3MYHbIX BApUAHTOB «MarMyecKux» pacroio-
XKeHuii yrcen u 6osee 2000 mis 18-BeplIMHHUKA.

MOXXHO TIPOBECTH UTPY-COpeBHOBaHME Ha 6-, 7-, 9-yTONBHBIX 3Be3Max,
HO HE IbITaiTECh COCTABUTh 3BE3M4aThle MATMUYECKKE 5- U §-YTOJIBHUKH
(10- m 16-BepmmaHUKN). «He BoIiimeT», — pazbacHuna DBM, — pac-
CMaTpUBaBILIasl U 3T 3aJa4H.

v

Puc. 1.2

Bripouem, HecylllecTBOBaHUE pellieHUsI S-yrojibHO# 3Be3nbl (puc. 1.2)
HETpyOHO 00OCHOBaTh M He KOHCYIbTupYsIch ¢ ODBM. Kak Obuto cKa-
3aHo, S5 = 22, a cyMMa BCex pasmeniaembix yucen 1 +2 + ... +10 = 55.
Boerunras u3 55 cymmy 4mcel1, pacloJIOXKeHHBIX Ha ABYX OTpe3Kax ¢ 00-
LLIUM 3JIEMEHTOM d, TTOJTYIUM:

bteth=5—-44+a, b+te+h=11+a.
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Kpaitnue yncina (1 u 10) He MOTyT PacMoOJIOXUTHCS Ha OMHOM OTpe3Ke,
cKaxkeM, OBITh 3HAUCHUSIMU b 1 e, TaK KaK B 3ToM cirydae 1 + 10 + 4 =
=11 + a, cnegoBaTeNIbHO, I = a, YTO MPOTUBOPEYUT YCIOBUIO 3a1a4MH.

ITycts 1 1 10 pacnonoxXeHb Ha pa3HBIX JIydax, Hanpumep a = 10 b = 1.
Torma 10 + 11 =1 +e + h, cienoBatenabHO, e + A = 20.

Ho u 3T0 HEBO3MOXHO, TaK KaK Ha 3agaHHOM MHoxecTtse (1, ..., 10)
cyMMa JIro00¥ mapsl 3j1eMeHTOB MeHblne 20. Tak moka3aHo, 4TO Maru-
yeckas S-yrosibHasl 3Be37a HEOCYILIEeCTBUMA Ha 3aJaHHOM MHOXECTBE
qucell.

Tponnnxa OTCEHBAHHA HECYILUECTBEHHOI'O

BceM n3BecTHa mmoroBopka: «JIoxka IerTs IOPTUT OOYKY Meaa».

[IpenmonoxuM, IeCTBUTEBHO KaKOM-TO 030PHUK M3 OYTBUIKH C JIeT-
TEM TIEPEJIVIT JIOXKKY AETTs B 0aHKy ¢ MenoM. IlepeMeran TiiaTebHO, a
3aTeM TaKYIO Xe JIOXKKY CMECH IepesTiI U3 6aHKK B OYTBIIKY C IETTEM.

Yero noayuuaoch 60Jbliie: Meaa B OYyThUIKE C JETTEM WU AETTS B OaHKe
¢ Meaom?

IMonoxum Teneppb, YTO ATy ONEpalMIo MMepeIUBaHUs IO JOXKE CMECH
Tyda ¥ 00paTHO O30PHUKY yIAJIOCh TTOBTOPUTH HECKOJIBKO pa3.

Haix BOITPOC TOT XK€. A KaKoB Ball OoTBeT?

Haneemcs, BbI pennim 3Ty 3amady?! A KakuM cIiocodbom: apudmeTu-
YeCKM WU TIPEANowIM O0paTUThCS 3a MOMOIIbI0 K ypaBHeHMsIM? Ha
JII000M M3 3TUX MyTeil, HABepHO, IPUIIIOCH HEMAJIO TIOBO3UTHCS C APO-
0sIMU U TIpeoOpPa30BaAHUSIMU?

[IpaBunbHBIN OTBET: oguHakoBo. Eciu oH y Bac mojay4yuscs, To He Mo-
KazaJjcsl I HeOXUIAHHBIM U YIUBUTEIbHBIM?

JeiicTBUTENIbHO, TIpU JIIOOOM 4YHCJIe TepeJuBaHUll Mela B OYyThUIKE
C JIETTEM OKaXEeTCs CTOJIBKO Xe, CKOJIBKO JIeTTsl B 0aHKe C MeIoM!

Ho 111 mosydeHust TpaBUIBHOTO OTBETA K 3TOM 3a7a4e He TTOHag00sITCs
HUKaKWe BBIYMCIIEHUS, €CITH OTCEITh U3 €€ YCIIOBUS HECYIIECTBEHHbBIE
CBeIEHUSI — CBOEI0 poJa KaMy(IIsiK.

Tak xak 1o YCJIOBHUIO 3aJa4M O MEAEC U ACTITE IIEPEINBACTCA KaKOC€-TO KO-
JINYECTBO CMECH U3 6YTLIJ'IKI/I B 6aHKy 1 TaKO€ K€ KOJIMYECTBO CMECHU TI€-
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perBaeTcsl 00paTHO, TO COBEPILICHHO HE CYIIIECTBEHHO HU KOJIMYECTBO
Mena B 0aHKe, HM KOJIMYECTBO ACITS B OYTHUIKE, HU IepeMelllBaHue,
HU COCTaB CMECHU B JAaHHOU €€ MOpLMU, HU KOJMYECTBO IMepeIuBaHUMI
Tyga u oopaTtHo. CyTh B TOM, YTO TOCJIE€ KaXIOW Mapbl MepeauBaHUi
00BbeM COJepKMMOro B OaHKe U B OYTBUIKE OCTAeTCS TaKMM XK€, KaK U
BHayvaje. A ecJii TaK, TO O4YeBUIHO, YTO B OYTBUIKY C IETTEM JOJKHO IT0-
CTYIIUTh POBHO CTOJIbKO Me/a, CKOJBKO JEITS M3 OYThUIKU ITOCTYITUIO
B 0aHKY C MEIIOM.

BoT u Bce pelleHne 3agauu.

OTtOpacbiBaHNE HECYIIECTBEHHBIX CBEICHUI, KOTOPHIMU €CTECTBEHHO
obpacraeT 3aaaya, BO3HUKAOIIasl U3 MTPAKTUKU, 10 TEX MOop, IOKa ocTa-
HYTCSI TOJIBKO CYIIIECTBEHHBIC, AeJIaeT 3a1auy «IIpO3pavyHOM» IS pele-
HUSI.

TakoBa cyTb ellle 0JHOW CKPOMHOI TPONIMHKU B MaTeMaTHUKE.

IlepeceueHHe TPOIMHHOK

Pemas 3apauy u3 omHOI 0671aCTU MaTeMAaTUKH, Mbl YaCTO MCIIOIb3yeM
MeTonbl Apyroii. Hampumep, BbISIBJIeHNE CBOMCTB (DYHKIIUM IIPU TI0-
MOILIM YepTexa, B YaCTHOCTU OThICKAHME KOPHEU ypaBHEHUS, B JIEBOM
YacTU KOTOPOTo JaHa 3Ta (PYHKIMSI, — IIPUMEP UCIIOJIb30BaHUS FeoMe-
TPUYECKUX METOIOB B ajireope.

OTOXIECTBIISIS IMHUIO WM TTOBEPXHOCTh C YpaBHEHHEM (ee ypaBHe-
HUEM), MBI TeOMETpUUECKUE 3a[1a4l pelllaeM CpeACTBaMu ajareopsl (3ta
00J1aCTh MaTeMAaTHKM TaK W Ha3bIBAETCS: aHAJTUTUIECKAsI TCOMETPHS).

Omnepupys ¢ 3JIEKTPOHHOI CYETHOI MaIIMHOM, MBI apu(pMETUKY AeCs-
TUYHBIX YKCEI TIEPEBOIUM B apU(METUKY IBOMIHBIX I BOCHMEpPHUY-
HBIX YHCeJl, a BCE BMECTe — B JMHAMMKY MEXaHU3MOB U JICKTPUICCKOTO
TOKa.

PaccMmotpum Takyro 3amauy. Ha 1ieHTpalbHOM MoJjie YMEHbILIEHHOM
IraxMaTHOM q1ockH (5 X 5) moMeltieH KoHb (puc. 1.3). OH nojokeH 060ii-
TH BCIO IOCKY, TTOOBIBAB Ha KaXXJI0M T10JIe [0 OTHOMY pa3y.
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Puc. 1.3

(Ecnmu He 3HaeTe, MO KaKOMy IMpaBWIy IepeMellaeTcs IIaxMaTHBIN
KOHbB, CITPOCUTE Yy JIFOOOTO IIaXMaTUCTa. )

Benukuii MaTemaTuk Didiep yaeasia 00Jbllioe BHUMaHWE MOJIO0HbBIM 3a-
naJgam.

KoHeuHo, Hac He yIOBIETBOPUT pellieHne NPeaoXeHHON 3a1aun, oc-
HOBaHHOE Ha 0€CCUCTEMHBIX MOMBITKAX TIepeMeIleHUI KOHS B pacueTe
Ha «cJjemnyo» yaady. Hy, a Ha OCMBICIEHHYIO CUCTEMY IEMCTBUI MOXET
HaBECTU HAC TPOIIMHKA I10A00pa KaKoi-HUOYIb MPOCTOM, HATJISIAHOMN
MHTEPIIPETAlN CBI3ei MEXIy ITyHKTaMU II0CJIeIOBAaTEILHOTO IIepeMe-
LIEHUS KOHSI.

ITepenymepyeM mosist maHHOM IIaxMaTtHou gocku (puc. 1.4). Ha mocke
nojist 13 u 14 wnm 13 u 8 cocenHue, HO ¢ TOYKU 3PEHUST BOZMOXKHBIX
TepeMeIeHN i KOHS TIOJIIMHU, COCETHUMMU C TIoJIeM 13, SIBJISTFOTCS TTOJISt
2 ¥ cuMMeTprUaHOe eMy 22, 4 u cumMmeTpudHoe emy 24, 10 u 6, 20 u 16.

6(7|8}9}10
1M(12{13]14(15
16|17} 18|19 |20
21(22)23]| 24} 25

Puc. 1.4

3HAYUT, COXpaHsIs 3a TToJIeM 13 IieHTpaJIbHOE TTOJIOXKEHNE, HAIO CBI3aTh
€ro MpsSIMBIMU BBIXOJAMM Ha 5TH Trons (2, 22, 4, 24, 10, 6, 20, 16), pac-
MOJIOXKUB X BOKPYT LIeHTpaJibHOTO oJis 13. Eciiu Teneph MeX Iy 3TUMU
MOJISIMU ¥ BHE UX PACITOJIOXHUTH OCTAJIbHBIE 16 MoJieit, cTapasich coxpa-
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HUTb CUMMETPUIO IIaXMAaTHOM JOCKHU, TO MOXKET TOJIYYUThCS, HATIPU-
Mep, TaKasl CeTh, KaK Ha pucyHKe 1.5. CBsI31 MeXIy COCEIHUMU ITOJISIMU
U300paXKeHbl OTPe3KaMU MPSIMBIX.

Puc. 1.5

Tenepb BUAHO, YTO y KOHSI MHOTO pa3HbIX MapLIPyTOB (KCTaTH, CKOJIb-
K0?), 1 JIeTKO BhIOpaTh KaKoi-1100 n3 Hux. KoHb MOXET epeMeCcTUTh-
cs ¢ mosis 13, HanpuMep, Ha ToJie 2, Aajiee 00OMTU 1MoJisl BHYTPEHHETo
MIPSIMOYTOJIBHUKA W, HAKOHEII, BHEITHero. OCTaeTcs TOIbKO TTePeHECTH
BbIOpaHHBIN MapIIPYT HA IIAXMATHYIO TOCKY.

PaszBeTBA€HHE TPONMHHOK

ToT, XTO yBJIedeH MaTeMaTUKOI, OOBIYHO He YCIIOKAMBAeTCS TeM, 4TO
VCIIEIITHO OBJIaZeNl M3JI0KEHHBIM B YU4eOHMKE MOKa3aTeIbCTBOM TOTO
WM MHOTO MaTeMaTUYeCcKOro yrBepxkaeHus. Hao6opoT, He BBIXOAS M3
Kpyra MpUOOPETEHHBIX K 3TOMY IEPUOLY BPEMEHW 3HAHWIA, OH WILET
JIPyTHe CITOCOOBI TOKA3aTeIbCTRA.

ITouck BapHaHTOB J0Ka3aTc/IbCTBa oboraiaer Hac 3HaHUAMMU, pa3BU-
BacT MHUIMATUBY, MAaTEMAaTUYCCKOEC MbIIIJICHUE U 3I[Op0BBII>T CITIOPTUB-
HBII a3apT 1 JaXKe MOKET CTaTb IPECIMETOM KOJUICKIIMOHUPOBAaHMA.



