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NMPEANUCNOBUE

CroBa «IMCKpeTHasi MaTeMaTHKa», BXOAsIIME B Ha3BaHHe NAHHOH KHUTH,
yOOTpeb/SI0T B pasHbIX 3HadeHHAX. MHorma mnpoTHBOMOCTABASIOT «IHUCKPET-
HYI0» MaTeMaTHKY, pacCMaTpHBAaIOILYyl0 KOHEUHble WJM, MO KpalHeH Mepe, XO-
pOILLO pasjHurMble OOBbEKThl, U <«HENpPepPhIBHYIO», Tle pedb WAET O AeHCTBH-
TeJIbHBIX UWCJaX, Tpefesax, HelpepblBHOCTH, MPOU3BOAHBIX M T.M. XOTS 3TO
TPOTHBOINIOCTABJIEHNE YCJIOBHO U HE BCEria NMPUMEHHUMO (CKaxkeM, CTPaHHO Obl-
JIo OBl pa3nessiTh «IMCKpPeTHble» ajredpaniyeckye KpUBble Hal KOHEUHBIM I0JIEM
U «HerpephiBHble» ajreOpandyeckhe KPUBbIE Hal T0JeM KOMIIIEKCHBIX YHCEJ),
HEKOTOPBIH CMBICT OHO HMEeT.

['oBopsi 0 «COBETCKOH 1IKOJIe AHUCKPETHOH MaTeMaTHKH», UMelT B BUIY
HEMHOTO Jpyroe — Mpexje Bcero nuoHepHble padoTsl 1950-x u 1960-x romos
(O.B. JlynaHoB u ero 1ikoJia) Mo aHaau3y Oy/eBbX (HYHKLHEH, X KJ1acCoB, 0606-
LleHHH Ha MHOTO3HAYHYIO JIOTHKY W Ip.

HakoHel, «iuckpeTHasi MaTeMaTHKa» Kak y4eOHBIH NpenMeT Ha MJAAILIHX
Kypcax — 3T0 cOOpHasi COJIsTHKA M3 PasHBIX TOHATHH U Pe3yJbTaTOB, KOTOpPbIE
SBJISIIOTCS YacTbio 6a30BOH MaTeMaTHUeCKOH KYJIbTYPbl U HEOOXOAUMBI OYAYIIUM
MaTeMaTHKaM M MPOrpaMMHCTaM, HO He BXOAST B TPaJUIMOHHO CJOXKHBIIHECS
KypCBhl Ha4aJbHOTO MaTeMaTHUeCKOTO LHUKJa (aHanus, anrebpa, JuHeHHas aJj-
rebpa).

VimMeHHO B 3TOM CMblcJie CJI0Ba «IUCKpPeTHass MaTeMaTHKa» HCIOJb3YIOTCs
B Ha3BAaHWHU 3TOH KHUTH, MpeACTaBJsolUlel co60H paclivpeHHble 3aMUCKH JieK-
UK, KOTOpble YUTAJIUCh Ha (aKy/bTeTe KOMIMbIOTEPHBIX HAayK Bblciiedl 1IKOJbI
5KOHOMUKH. [losyyusach OHa Pa3HOPONHOH: HEKOTOpble TeMbl (CKa)keM, MPO
MaTeMaTH4eCKy HHIYKIHI0 WM PO KOMOHUHATOPHUKY) — 3TO TO, UTO BIIOJIHE
MOTJIO 6Bl M3y4aThCs B LIKOJE H AaKe KOTAa-To u3ydasoch!. B mpyrux cayuasx
LIeJIbI0 SIBJISIETCS OCBOEHHE HEKOTOPOro si3blKa (CKaXKeM, UTO TaKoe IepeceueHune
MHOXKECTB MJIM OMHapHOe oTHolleHHe). Mu 3To MoxkeT ObITh MPOJIOTOM K pac-
CKa3y O HEKOTOPOH MaTeMaTH4eCKOH TeOpWH, TOMBITKOH BHIIEJIUTb KaKoe-TO
MHUHHMaJ/bHOE COofiepKaTesIbHOe HadyaJslo, KOTopoe MMeJio Obl CMBICJ paccKasaTb
[aXke TeM, KTO B JajbHeHIIeM ¢ 3TUM He cToJKHETcA. Mau mpocTo Kakoi-To
KPaCHBBIH pe3y/bTaT, KOTOPBIH TPYAHO HAUTH JOCTYITHO HU3JIOKEHHBIM.

B kaxnaywo Jekuuwo (B peasbHOCTH 3TO MOMJO OBITh HECKOJBbKO JIeK-
[UH) Mbl CTAapaJuCh BKJOUHUTb M JOCTAaTOUHO TPYIOHBIH MaTepHas, 4TOoObl

! «TuMHasMCT GOHKO BHBOIMJ KaKylo-TO (OPMYMY, CO CTYKOM JOMas MeJ O JOCKY, M BCE
mycas, HeCMOTpsl Ha To, 4TO Tpodeccop yxe ckasana emy: “JloBosbHO”, — ¥ BeJsiesl HAM B3fITh
ousetsl. “Hy uro, exenn poctaHeTrcsi Teopusi codetaHuit!” — momgyman s, AocTaBasi IPOXKALIUMH
najblaMu OUJIeT M3 MSITKOH KHIbl Hape3aHHbIX Oymaxek» (Toacmoiu JI. YOnocts // HerctBo.
OtpouectBo. IOHocTb. TnaBa XI. Dk3ameH MarteMmaTuKH). CTpaHHO, HO IOTOM repoOi MOBECTH
¢ ycrexoM oTBedaeT mpo 6uHoM HbioToHa.
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lMpegncnosne

MOJArOTOBJEHHBIM CTyIeHTaM He Oblo CKy4Ho. [IpH 3TOM MBI He pacCcUHUTHI-
Ba/M Ha TO, UTO BCE 3TO cpady mnoimyT. Takue Gosee TpylaHble MecTa MOXKHO
U HY>XHO MPOMYCKaTh, €CJW OHH KaXKYTCSl HEMOHSITHBIMH, U IBUTATbCS NaJIbLIIE.

WsnoxxeHue comnpoBoxiaercs 3afadaMu. YacTb M3 HUX — 3TO BOIPOCHI
K CJyLIaTeNsiM MJis TIPOBEPKH MOHUMAHHUS Ha JIEKLHUSIX, Apyrue — pasbupasnch
Ha CeMHHapax M BKJIOYAJWCh B JAOMAIIHHE 3aJaHHsi, TPeTbH — MOTYT OBITh
MpeIMeTOM CaMOCTOSITEJTbHOH pabOTBl 1/ 3aWHTEPECOBABILHXCS CTYIEHTOB
M yKa3aHMeM Ha BO3MOXKHOe pa3BUTHe TeMbl. Hekoropble 3amaun (M maxe
LeJible pasfesbl KHHUTH) MoMeueHbl 3BE3NOUKOH. Tak o6o3HauaeTcss MaTepual
MOBBIIIEHHOH TPYAHOCTH, €r0 MOXHO CMeJO NMPOMYyCKaTb MPH MEPBOM YTEHHH.
B ofmieMm, Kak roBopus KJacCHK, npumu cobparve néCmpolx eaas. . .

UepHOBUKM KHUTH OBbLJIM HCMOJNb30BAHBI B MPENogaBaHUU Kypca «Iluckper-
Hasi MaTeMaTHKa» Ha (akynabTeTe KoMnbloTepHbX Hayk BIID B 2014-2018 rr.
ABTOpbI IpU3HATe/IbHBI BCEM MPENojaBaTe/siM U CTy/leHTaM, KOTOpble YKa3blBa-
JI1 Ha 3aMeYeHHble HETOUHOCTH B TeKcTe. [IpakTHUeCKH HEBO3MOXKHO BCIIOMHHTD
Bcex nouménHo. Ocobo ormernm B.IO. Barypuna, B.1. By6nosy, C.B. Byarako-
Ba, E.B. Jlamkosa, P.E. Kususosa.

ABTopbl TakXe 0/arogapHbl aHOHUMHOMY PeLleH3eHTY H3[aTe/bCTBa, KOTO-
pBII clesia]l MHOTO BaKHBIX 3aMeyaHHH.

Ckopee Bcero, He BCe HETOYHOCTH M OLIMOKM B KHHIe MCIpaBJ/IEHBI, OHH
OCTalOTCSl Ha COBECTH aBTOPOB. Ml GyneM 6/1arofapHel TeM YHTaTeNsIM, KOTOpble
3aMeTSIT 3TH HETOYHOCTH U COOOLIAT HAM O HHUX.
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HauanbHble npumepbl






1

JIEKLUMA

MATEMATUYECKAA MHAOYKLUWNA

MareMaTuKH 4aco roBopaT O «J0Kas3aTes]bCTBax N0 MHAYKLHH», «[IPUHLH-
e MaTeMaTH4eCKOH MHAYKLHMHM» W TaK JaJjee — HUYero CJ0XKHOIO B 9TOM HeT,
HO HYXHO K 3TOMYy TNpPUBBIKHYTb. C 3THM NpuUEMOM paccyXaeHu# Mbl Oynem
4acToO CTaJKHBATbhCsl, HAUHEM C MPOCTBIX MPUMEPOB.

1.1. 3AQAYA O PACKPACKE MJIOCKOCTH

3amaua 1.1. Ha nsockocT mnpoBeneHO HecKONbKO mpsMbix. OHH nendT
MJ0CKOCTb Ha obsacTu. JokaxuTe, 4To 06JaCTH MOXKHO TaK pacKpacHTb B 1Ba
1[BeTa, YTOOHl cocelHHE 00JacTU ObLJIM MOKpALleHbl B pa3Hble 1IBETa.

CocelHUMH CUHTAIOTCST 00JIaCTH, MMeEoIMe OOIIMH Yy4acTOK TpaHHUIlbl (0T-
PE30K WJIM JyY, TOYKa He CUHUTAETCS).

Ha puc. 1.1 nokasaHa takas packpacka AJjsi OLHOH, ABYX H TPEX NpPSMbIX.
[IpumepHO Takoe 0OBIYHO PUCYIOT IIKONBHHUKH, KOT[A PellatoT 3Ty 3aJauy Ha Ma-
TEeMaTHUYECKOM KPYKKe, — ¥ UaCcTO CYMTAIOT, UTO PELIUIH 3afady: MOKa3aJsau, uTo
packpacuTb MOKHO. M nelcTBUTeNBHO, pacKpacka y[dOBJ/ETBOPSieT MOCTaBJEH-
HBIM Tpe6GoBaHUAM. UTO He TaK C 3TUM «pelleHHeM»?

Puc. 1.1. Tlpumeps! packpacku AJjst OMHOH, OBYX U TPEX MPSMBIX

[Ipobnema B TOM, 4TO paszobpaHbl He Bce BapuaHThl. s onHOH mpsiMoit
IeHCTBUTEJNBbHO HUYEro IPYyroro ObITb He MOXKET, HO YyXKe [IJs ABYX MNPSIMBIX
BO3MOXKHA CHTYallHsi, KOTa OHH napaJsesbHbl. ([ToHATHO, KaK Torna Kpacurs?)
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Jlekyms 1. Matematnyeckas MHAYKUHSA

Jns Tpéx mNpsIMBIX BapHaHTOB el OoJibllle: HEKOTOpPble H3 MPSMbIX MOTYT
ObITh MapaJJesbHbBIMHA, BCE TPU MPSIMble MOTYT TMPOXOAUTH Uepe3 OAHY TOUKY.
[lonpo6yiiTe mepedncaUTh BCe BO3MOXKHbIE BAPUAHTHl U yOENUThCS, UTO B KaXK-
IOM ciydae Tpebyemasi packpacka cyuiecTByeT. HyxHO ObiTb BHUMAaTeJbHBIM,
4yTOObl HUYEro He MPOIMYCTHUTh, — U UeM OoJibllle NPSIMBIX, TeM Cl0KHee. BuaHo,
4TO MepeGOPOM BapHAHTOB 3afauyy He peLInTb, TeM 0oJee YTO YMCJO MPSIMbIX
MOXKeT ObITb CKOJIb YrOfHO GoJblIuM. Kak ke ObITh?

«Hy, xopolo, — cka)keT WIKOJbHHUK, HENOBOJBHBIH TeM, UTO €ro pelleHHe
3abpakoBanu. — JlaBaiiTe s 00bACHIO, KaK pacKpalluBaTh B 06LIeM caydae. Bbl-
6epeM KaKyio-TO 00/1acTb W MOKpacHM eé B Kakod-To uBeT. Torma cocenHue
00J1aCTU HY>KHO KPacuTb B IPYrod LBET, UX COCeleld — CHOBA B MepPBbIH, U TakK
MOCTENeHHO BCE 3aKpacuM. XOTHTe, HAPUCYHTe NpsIMble, U 5 TaK BCE 3aKpally.»

Uro Ha 3TO MOXKET BO3pa3uTh MpernofaBaTesb? Benb NelCTBUTENbHO, €CIH
HApUCOBAaTh KaKWe YTOAHO TMpsSMble, TAKUM CIIOCOOOM MOXHO HaUTH TpebyeMyio
packpacky. Tak uTo, Temepb 3ajfaya pelieHa?

YBel, HeT. [IpoGnema B TOM, He MpUAEM JU Mbl K NpoTHBOpeuuto. [lpen-
cTaBbTe cefe, YTO Mbl 3aKPACUJIU HadaJbHYIO 00JaCTh B ONUH LBeT, e€é cocened
B IPYrOH, coceled cocenell CHOBA B MEePBBIM, U TaK 1a-
Jiee, HO, IOUAS 10 KAKOH-TO 06J1acTH, 0OHAPYXKHUJIH, YTO
OHa yKe TPaHUYHUT ¢ 06JACTSIMH Pa3HBIX LIBETOB, U €&
HeJib3sl 3aKPacHUTb HU TaK, HU 3Tak. «Takoro He Mo-
JKeT ObITb», — CKaXKeT LIKOJbHUK, U OH NEHCTBUTENbHO
npaB B TOM CMbICJe, UTO Tak He ObiBaeT. Ho 310 mo-
Ka He nokaszaHo. M, ckaxem, ecau Obl MBI paccMar-
pYMBaJi He MpsSMBE, a Jy4dHd, TO Tpobjema Obl maei-
Puc. 1.2. Tstb oGna- CTBUTEIbHO BO3HMKJA (MOmpoGyHTe 3akpacuTh 06JacTH
creil Hesbast npasuabHo  HA PHC. 1.2). A mpeisioxkeHHOe «pelleHke» ¢ OCTeMNeH-
pacKpacuth B 1Ba Beta HOH PACKPacKOH HHMKAaK He WCIO/Nb3yeT TO, YTO Y Hac

UMEHHO MpsIMBIE.

Weo ¢ mocTeneHHOiH pPackpacKoil MOXKHO JOBECTH IO KOHIA', Ho cefidac
MBI XOTHM [0Ka3aTb pacCyxKAeHHe M0 UHAYKUHUK. Paccyxnas o HHAYKLHH, Mbl
UIEM, TaK CKa3aTb, «OT MPOCTOTO K CJOXKHOMY» W TMOCTENeHHO YyBeJHYHBaeM
gyucgo npsMbix. [lonpobyeM MOHSATH, YTO TPOUCXOAMT MpHU NOOABJIEHUH OLHOU
npsiMol. IlycTh ecTb HabGop NpsIMBIX U 00JIaCTH, HAa KOTOPble OHH Pa3Ou/IH MJ0C-
KOCTb, y2Ke MOKpalleHbl Kak Tpebyercs (puc. 1.3, JieBbIit).

[TpoBeném ewwé onny npsimyto (puc. 1.3, cpennuii). [1ast HOBO# KOH(UTypaLUu
cTapasi packpacka He T'OAMTCS, IOTOMY YTO IO CTOPOHAM 3TOH NpsIMOH obJacTh
OIlMHAKOBOH packpacku. Kak ucrnpaBuTh nosoxenue? Eciu Mbl OMeHsieM LITPH-

! CkaskeM KOpOTKO, KaK 3To JenaerTcsi. Mg oT cocefia K cocefly, Mbl MeHSieM IITPHXOBKY.
[Tpo6/ieMa BO3HUKHET, eC/IM Ha OJHOM NyTH OyfeT 4éTHOe UMCJO0 IPAHUL], a Ha JAPYroM HeuéTHoe.
Torna npu o6xozne Tyna — o6paTHO Mbl BePHEMCS, MepPEeCeKIId B CyMMe HeUETHOe YHMC/O I'PaHHL,
a KaXkJyI NpsMYI0 Mbl JOJKHBI IlepeceKkaTh Y€THOE YHUCJIO pa3, Mepexois U3 OLHOH MOJYII0CKO-
CTH B APYTYyI0 U BO3Bpalllasch 0OpaTHO — BO3HHKAET NPOTHBOpEUHe.
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1.1. 3agaya o packpacke niocKocTH

Puc. 1.3. [lo6aBnenue npsimoi

XOBKY Y OJIHOTO M3 TOJNYUHBILUXCS KYCKOB M COXPaHHUM y APYTOro, TO B 3TOM
MecTe npobGsema OyneT pelleHa, HO TOTOM MNPUAETCS U3MEHSITb €€ U B APYIHX
o6JlacTsIX, U rle rapaHTHs, YTO Mbl CHOBA He MPUAEM K MPOTHBOPEUYHIO?

Bynem nefictBoBaThb GoJiee ryodasbHO. MI3MeHHM LUITPUXOBKY Ha MPOTHBOIO-
JIOXKHYI0 y 8cex 00sacTeil o OMHY CTOPOHY OT HOBO#M npsiMoit (puc. 1.3, mpaBbiii,
TJle ITPUXOBKU TIOMEHSJIUCh Y 00/1acTell CBepXy OT HOBOM mpsiMoi). Mbl yTBep-
JKIaeM, 4TO Telepb MOJYUYUTCs TpaBUJbHAs packpacka (ecsiu, KOHEUHO, mepes
nob6aBjieHHeM NPSIMOH packpacka Oblia nmpaBH/bHOH). [Touemy?

IT0 HANO NEHCTBUTENBbHO OOBSACHHTH, HHAaYe K HaM MOXKHO OyIeT Ipeib-
SIBUTb Te K€ MPEeTeH3WH, KOTOpble Mbl paHblle NPeXbsB/SAAN K IIKOJbHUKY:
chopMy/UPOBaHHOE yTBep:KAeHHe He NoKazaHo. [laBaiitTe mompobyem. Tpe6o-
BaHHe 33/lad¥l COCTOUT B TOM, UTO JI06OH y4acTOK TpaHMLBI Telepb pas3iesser
06/1acTH pa3HbIX LWITPUXOBOK. ['paHuIla MOXKeT ObITh UOO HA HOBOH TMPSIMOH, JH-
60 Ha crapoii. Cayyail mepBbIf: rpaHHlla Ha HOBOH MpsiMod. B crtapoil packpacke
00JIaCTU C ABYX CTOPOH OBbLIM OJHOW IUTPUXOBKH, a Telepb Mbl C OOHOW CTO-
POHBI U3MEHHUJ/IH €€, TaK YTO MOJYYUJIUCh 00/aCTH pasHOH mTpuxoBKU. Cayuai
BTOPOH: I'PaHULA Ha cTapol mpsMoil. Torma Mbl JJMOO OCTABUJIM LITPUXOBKH KaK
ObLI0 (ecsM M3MEHHJIM e€ ¢ OPYroil CTOPOHBI OT HOBOH MpsiMoH, obsacty 3 U 4
Ha puc. 1.3), 1160 n3MeHusu o6a eé Buna (o6sact 1 U 2 Ha TOM Ke PUCYHKE),
HO YU TOTJa LITPUXOBKHU OCTAHYTCS Pa3HbIMH, TOJbKO MOMEHSIIOTCS MeCTaMH.

Uro ocTanock cKa3aTh, 4TOOBI 3aKOHUUTH pelleHHe 3anadun? st onHOH mps-
MOH yTBepxKIeHHe 3aJaud oueBHAHO. [J06aBHB BTOPYIO MPSIMYIO M NepeKpacuB
06/1aCTH C ONHOH CTOPOHBI OT He&, Mbl MOJYYUM pelleHHe AJS IBYX MPSMBIX.
[Ipu 3TOM He BaKHO, Kak UMEHHO MPOUIET BTOpas mpsiMasi (OyneT oHa mapaJ-
JieJlbHa TepBOH MJIKM HeT). Temepb MOXKHO N06aBUTh TPeTbio MpsMyko (CHOBa
He BaKHO, KaK MMEHHO OHA INPOXOIHUT) M MEePeKPacuTh 00JACTH C OLHOH CTO-
POHBI, U TaK naJjee. B KOHLe KOHLIOB MOXKHO IOJYYHUTb PacKpacKy HJs J1000ro
qucsa NpsiMbIX.

[TporpaMMuCTBl cKa3aau Obl, UTO MBI OMMCAJH AJATOPUTM TOCTPOEHUS Tpe-
Oyemoii packpacku (puc. 1.4). Ilycth HaMm naHa Tmpou3BoJbHAsE KOH(UTypalus
u3 n npsameix. [IpoHymepyem 3Tu npsimele oT 1 10 n U 6ynem n100aBAsATb UX T10-
CTerneHHO («B IHKJe»). J06aBUB O0YepefHYIO MPSIMYIO, Mbl MepeKpaliiBaeM Bce
06/1acTH C ONHOH CTOPOHBI OT He&, BOCCTAHABJMBAs NPABUJIbHOCTb PaCKpacku
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Jlekyms 1. Matematnyeckas MHAYKUHSA

(«<MHBapHaHT 1MKJa», KaK TOBOPSAT MPOrPaMMHUCTBbI). Tak jgesaeM, Moka Bce n
NpsIMbIX He OyAyT N0OaBJEHHI.

k=1
HapHCOBaTh OIHY MPSAMYIO H 3aKPACHTb 1B MOJYMJIOCKOCTH Pa3HBIMH LITPUXOBKAMH
// vMeeTcsi IpaBHJIbHAS pacKpacKa aJisi k MpsiMbIX
while k #n {
n06aButh (k+ 1)-10 OpsiMyio
M3MEHHTh IITPUXOBKH BCEX 00JacTed ¢ OfHOU €€ CTOPOHBI
k=k+1

Puc. 1.4. Anroput™ NOCTPOEHHST pacKpacKy IJisl m MPSIMBIX

MaremaTuky, KoOHeuHO, OYyAyT HECKOJbKO YAWBJEHBI TAaKUM H3J0XKEHHEM
(1 B3OPOTHYT, YBUIEB «paBeHCTBO» k =k + 1). DoJsiee mpuBbIUHOE /ST HUX W3-
JIO’KEHHE BBITJISANT TaK.

JlokaxkeM HHOYKIHUEH MO m, 4TO mpebyemas packpacka cyujecmsyem 0As
gcex Kon@ueypayuti usz n npameix. Hazosém sto yTeepxiaeHue A,, rie n —
napamMeTp UHAYKIHH.

basuc magyknun. [lpu n =1 yTBepxneHue A; O4eBUIHO: MpsiMasi AEJNUT
TJIOCKOCTh Ha JIBE TMOJYTJIOCKOCTH, KOTOPBIE MOXKHO MOKPACHTb Pa3HBIMU LITPH-
xoBKamu (puc. 1.1, JeBhiii).

IMlar wagykuuu. [lycts Mbl yxe 3HaeM, uTo A, BepHo. JloKaxeM, 4TO
BepHO A, 1. PacemoTpum mpousBosibHYH KoHOHrypauumo u3 (n + 1) mpsiMbix.
Hapno nokasate, uTo CylLIeCTBYeT packpacka, yIoBJeTBOPSIOLAs YCIOBHIO 3a/1a-
yu. Bbibepem Kakyio-TO OHY MpsMyi0 (MOXKHO B3SiTb JIIOOYI0) W BPEMEHHO eé
ynanum. [lonyuures KoHpurypanus u3 n npsmoix. CornacHo A,, 015 Heé ecTb
pacKpacka, YAOBJETBOPsioOLIAs ycjaoBHIO. Termepb BepHEM YAANEHHYIO TMPSMYIO
Ha MeCTO W H3MEHHM pPacKpacky B OIHOH M3 MOJMYMJIOCKOCTeH (¢ OTHOH CTOpPO-
HbI OT yHaJ€HHOH U BO3BpalléHHOH npsimoit). [TonyunTtes TpeGyemasi packpacka
nas (n+ 1) npsambix. (TyT Hazo NOBTOPHUTH pacCyKAeHHs MPO JBa THIA PaHMIL
¥ TIPO TO, TIOUeMy ¢ 0OOMUMH TUIAaMH BCE OyneT B MOPSAKE.)

C momollblo 1Iara HHAYKIHMH MOXKHO TepedTH oT A; (6asuc HHIYKIHH)
K Ao, 3HauuT, Ay TOxKe BepHO (mas MOOBIX ABYX MPSIMBIX €CThb pacKkpacka).
Tenepb cHOBa MpPUMEHHM LIAT WHAYKLUHH, HO yxKe mpH n =2: pa3 Az BepHo,
To BepHO U As. U Tak nanee: paz As BepHO, TO BepHO U Ay, 3aTeM As U T.TI.

1.2. OBLWAA CXEMA NOKA3ATEJIbCTB MO MHAYKLUNNU

JlaBaiiTe MOBTOPUM CXeMy pacCyxAeHHs M3 Npeablayliero pasnena. o-
Ka3aTesJbCTBa 10 HHAYKUUM NPHUMEHSIOTCS, KOTAAa eCTb I0CJel0BaTeNbHOCTh
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1.2. Obwas cxema [oKa3aTe/IbCTB M0 UHAYKLMH

yTBepxKIeHu# Ay, Ag, As, ..., A, ..., H MBl XOTHM JI0Ka3aTh, UTO BCe
OHH BepHbl. [IpUHLIUN WHAYKIUKU TOBOPUT, UTO JJISi 3TOTO NOCTATOYHO CHEJAaTh
JIBE BellH:
e Bbasuc MHOyKIMMU: Halo N0Ka3aTh, uTo Aj (MepBoe yTBepKIeHHE B lie-
TMOYKe) BEPHO.
e Ilar uHayKUMK: HANO N0Ka3aTh (/s MPOU3BOJNBHOrO n), 4TO A, 11 Bep-
HO, TIpeJroJiarasi U3BeCTHBIM, UTO A, BEpHO.

[lar MHAYKUMH ellé Ha3bIBAIOT <«UHAYKTHBHBIM TE€PeXOIOM», U JaxKe MOo-
HSTHO TO0YeMy — OTKYZa U Kyla Mbl mepexonuM: oT A, K A,i. Emé rosopsr,
4TO MpPU 3TOM Tepexole Mbl JTOJKHBI JOKa3aTh «CJelOBaHHE»: N0Ka3aThb, 4TO
us A, caenyer A,i1. 3anuchIBAIOT 3TO ClefoBaHUe Kak «A, = A, 1», U war
WUHIYKLUHUKA COCTOMT B J0Ka3aTeJbCTBe (MPH MPOU3BOJLHOM 7) YTBEPXKIEHHS
An = An+1.

[ToHsiTHO /1M, MoOuUeMy Takasi cxema pacCyXIeHHs 3akKoHHa? CMOTpPHTE: MbI
nokazanu A; (6asuc). Kpome toro, Mbl mokasanu, uto us A; caenyer Ao (war
UHAYKOUU TpU n = 1). 3HauuT, As Toxe BepHO. Termepb MCMONb3yeM IIar HH-
OyKIuu 1pu n = 2: u3 A cnenyer As. 3Hauut, U A3 BepHo. M Tak nanee — mbl
MOCTEINEeHHO JOMAEM 0 J1000T0 A,,.

TyT Joau ¢ GUAOCOYCKUM CKIAIOM yMa CHPOCAT: a rodyemy, co6CTBEHHO,
MBI IOHAEM 10 J11060T0 HaTypasbHOTO 4yucaa n? BoT Mbl npubaBiseM enquHULY
¥ npubaBisieM — a BAPYT 0 KaKOro-TO 7 TaK IOMTH Hesb3sl B NpuHuMne? Miu
naxe Gosee koHKpeTHO: ecid n = 10'° 1o scHo, uTO Ha npakTHKe NOUTH
[0 TaKoro m HepeajbHO (BpeMs »KM3HHM BcesleHHOH CylecTBEHHO MeHbIIe).
U uro? Ha 3ToT Bompoc TPyAHO OTBETHTH yGeaMTesNbHO, OTOMY YTO 3a HHM
TAHyTCA APYyTHe: a 4To Takoe BooOlle HaTypajbHoe uucio? UTo Takoe umc-
JIO «CeMb», MOXHO MOKa3aTh Ha majbiax, a aas 101990 puxakux mnasbles
He XBAaTUT — U II0YeMYy Mbl yBEpEHbl, UTO TaKoe 4uc/o ecTh? U rae, cobecTBeHHO
ropopsi, OHO ecTb? M Kakue crnoco6bl paccyXeHHH 0 HaTypaJbHBIX UMCaaX J0-
nycTUMbI? Y moueMy Mbl yBepeHHl, 4TO He MOJy4YMM KaKywo-To epyHLy? Takue
BOMPOCH U3y4alTCA B MaTeMaTHUecKoH Joruke. Mpl He GyfeM [ae MbITaThes
nepeckasaTb OTBeThl Ha HUX. CKaxkeM JMIlb, YTO B MaTeMaTHueCKOH JIOTHKe
NPUHLMI MaTeMaTH4YeCKOH HMHAYKLUMH — OflHA M3 aKCHOM HATypaJbHOrO psiia
(4TO OBl 3TO HH 3HAUMUJIO).

BmecTo 3TOro Ml elié pa3 NpomeMOHCTPUPYeM NPUHLHI MaTeMaTH4YecKOH
WHAYKUMHA B NEHUCTBUHM M TO, KakK MPHUHATO 3aMHUCBIBATH PACCyKIAEHHUS C €ero
UCII0JIb30BaHUEM.

Teopema 1.1. [Ipu aw06om n > 1 8oinosnero pageHcmaso:

1
1+2+3+...+n:@.
JokasarenbcTBo. OG03HAYMM 3TO PABEHCTBO uepe3 A, M N0KaKeM ero

10 MHAYKIHH.
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Basuc ungykuuu (A;):

1 1-(1+1)
= 5 ,
OYeBHJIEH.
Ilar uaaykuuu. [Ipennonoxum, uto A, BepHo, T.e.
B n(n+1)

1+2+3+...+H—T.

[IpubaBum K 06eUM YacTsiM 3TOrO BEPHOTO PaBEHCTBA YHCHO (n + 1), moaydum

n(n+1 nn+1)+2(n+1
1+2—|—3+...—l—n—i—(n—l—l):g—i—(n—i—l): ( )2 ( ):
~ (n+2)(n+1)
D —
T.e. Ant1 (Hamo TOMBKO TepecTaBUTb COMHOXKHTesH). Illar UHAYKUIMM U TeM
CaMbIM BCE J10Ka3aTe/JbCTBO 3aBEpLUEHHI. |

YacTo, roBopst 0 paccykAeHHsX N0 HHAYKLHUH, IPUBOAST Pas3Hble XKUTeHCKHe
npumepsl. [Touemy B aBTOOYyC MOXKHO 3aNUXHYTh JiE000€e KOMHuecTBO Jonei? [To-
TOMY YTO OIMH YeJIOBEK Tylda BOHAET, U KaKUM Obl MOJHBIM aBTOOYC HH ObLI,
BCerjla MOXKHO IMOTECHHTbCS M BIMXHYTb €llé OAHOro yesjoBeka. B mnopsiake
3aHYICTBA CKaxKeM, UTO 3/leCb yTBepxkKaeHHe A, COCTOUT B TOM, 4YTO B aBTO-
Oyc MOXHO TOMECTUTb 1 uYeJioBeK, 0a3uc MUHAYKLHUM — PO OJHOTO 4YeJsoBeKa,
a UHOYKTHUBHBIM TepeXof COOTBETCTBYET 3allMXUBaHUIO ellé onHoro. Paccyxme-
HHMEe 3TO TPHUBOAUT K HEBEPHOMY pe3ysbTaTy (ThICAYY 4esoBeK B aBTOOYC SIBHO
He 3aMUXHYTh), MOTOMY 4TO C(DOPMYJHMPOBAHHBLIH B KayecTBe lIara MHAYKLHH
TMPUHLMI «BCEra MOXKHO NMOTECHUTHCS» HeBEpeH.

Jpyroi#i »kuTeHCKUH mNpUMep: ecAM MepBBIM B O4epeld CTOHUT CTYHAEHT,
U 32 KaxK[bIM CTY€HTOM B OuepeiM CTOMUT CTYIEeHT, TO BCe B OYepeird — CTy-
nentel. [loHsiTHO, B uéMm cocTouT A,, Te 31ech 6a3UC U KAKOB HHIYKTHBHBIH
nepexon?

Moxet ObITb, BBl B AETCTBE BBICTPAHWBaJd KOCTH AOMHMHO B LENOYKY — ec-
JIY TMepByl0 KOCTb TOJKHYTb, TO OHA YMaféT Ha BTOPYIO, BTOpPas — Ha TPeThIO,
TpeThsl — Ha 4eTBEPTYyI, U oHHM Bce pyxHyT. (Takux Bumeo muoro B HHTep-
Here.) MOXKHO CKa3aTb, U4TO NPUMEPHO TaK Ke IPOUCXOMUT M pacCyKaeHHe
N0 UHAYKUMHU: 6a3UC HHAYKIHUHU — 3TO KOTIA Mbl TOJKaeM MepBYIO KOCTb, a Liar
MHAYKLUHH — KOTJIa n-s1 KOCTh, najas, couBaet (n + 1)-10.

Wnu npencraBbTe cebe Lenoyky ocTpoBoB B Mope. Ecau (6a3uc UHAYKLHH)
MOCTPOUTb MOCT C MaTepHKa Ha TEepPBBIE OCTPOB, a 3aTeM (IIAar HHAYKLHH) I0-
CTPOUTb MOCTHI C N-FO OCTPOBA Ha CJaeAYHOUHH, (n + 1)-i, To Ha J6OH OCTPOB
MOXKHO OyneT nomnactb. B aToll cxeme cnenoBanue A, = A,4+1 COOTBETCTBYyeT
MocCTy: GJarogapsi eMy ecad Mbl MOXKEM [MONacTb Ha Mm-H OCTPOB, TO MOXKeM
nonactb 1 Ha (n + 1)-.
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1.3. BapuaHTbl paccy>kKaeHHi no UHAYKLUMH

1.3. BAPUAHTbI PACCYXXAEHMI NO MHAYKLNK

1.3.1. C YErO HAYNUHATbL?

B nHamux NpruMepax Mbl Ha4YMHaJAXW C €OWHHLbI, HO 3TO COBCEM HeE 06s13a-

TesbHO. [IycTh, CKaxeM, Mbl XOTUM CPaBHHUTb, KaKOe YUCJIO OoJblie: 2™ nin n2.

HOCMOTpI/IM Ha HECKOJIbKO IE€PBbIX 3HaueHUH:

0[1/2(3] 4| 5| 6] 7
n20|1|419]16|25|36| 49
on 1112481613264 128

BosHukaer BneuatsieHHe, 9TO MPU MaJjbiX 1 ObIBaeT GOJbIIE TO OTHO, TO IPYTOE,
a notoM 2" yBepeHHO 00roHser. To ecTb mepBble 3HaUeHUs 2" U n? moackasbi-
BalOT, UTO CIPaBeNJJUBO TaKOe YTBepIKIEHHE.

Teopema 1.2. 2" >n? npu n > 4.

Kak 3To mokasath? Bapyr korna-HuGyab MOTOM n? HAauHET GHICTPO pacTH

¥ HaBepCTaeT yMmylleHHOe, XOTs 3TO U KakeTcs cTpaHHbIM? TyT CHOBa momoraet
paccyKJaeHHe Mo UHAYKLUHH, TOJbKO HauMHaTh Halo ¢ n =4.

JlokasatenbcTBO. PaccMOTpUM yTBepXKAEHHUS

2" > n? (A,)
npu n=4,5,6,7,... Paccyxnast o MHIYKIIHH, TOKaKEM, UTO MEPBOE U3 HHUX
(T.e. Ay) BepHO (6a3uc MHAYKLUHKHK) U uTO U3 A, caenyet A, 1 npu n >4 (war

UHIYKIHH).

Basuc oveBunen (16 > 16). IlpoBeném mwar uHaykuuu. s 3TOro mocMmor-
DHM, BO CKOJbKO pa3 yBeJuuuBaioTcss 2" W n’ mpu mepexoge oT n K n+ 1.
[lepBoe BhIpaXkeHHe yBesJWUHMBaeTcs B 2 pasa, a BTOPOe — B

2
n+1 12
i)
n n
pas. Ilpu n >4 3To BhIpakeHHe He Goublre 1,252 < 2, mMo3TOMy MpaBas yacThb
yBeJIMUMBaeTCsl MEHbIe, 4YeM B 2 pasa, U He MOMKET NPEBBICUTD JIEBYIO.

Bosee dopmanbHo: mycTb 2™ > n2, Torna

=—— 2 —(n+1)>

1)2 n?(n+1)>2
n2

2"+1:2"-2>n2-2>n2-(1,25)2>n2<1+—

n
asbie paccykIeHHe MO HMHAYKIHMM TPOUCXOAUT KaK paHbIle: Mbl 3HAaeM,
yto A4 BepHO M u3 Ay cienyet As, moaTomy U As BepHO; MOCKOJNBKY U3 Aj

cnenyet Ag, To U Ag BEpHO, U T. [I. |

Jpyrumu cioBamu, He 0653aTe/IbHO HAYUHATD HHAYKLUIO ¢ eIUHULBL. Mox-
HO HAuWHATh W C JI0O0ro OOJbIIEro 4ucia, U ¢ Hyas (KOTOPBIH 4acTo TOXKe

21



Jlekyms 1. Matematnyeckas MHAYKUHSA

CUMTAIOT HaTypaJbHBIM 4HCJIOM). B pesynbrate yTBep:kaeHue OyneT NOKa3aHO
IJ1sl BCeX HATypaJsibHbIX YHCeJ, He MEHBIINX TOr0, ¢ KOTOPOrO Mbl HayaJH.

3apaua 1.2. Jlokaxkute, 4To npu OONBIIKUX 7 (BbIOEpHUTE T'PaHULy CaMH)
BBITIOJTHEHO HepaBeHcTBO 2" > n3. Tor e Bonpoc aas 1,001™ > n? u n! > 100",

1.3.2. CBEAEHMWE K MEHbLLUMM

Mbl 3anuchiBasd ar WHAYKIMU Kak mepexon oT A, K A,y1, HO MOXKHO
OblJI0 OBl 3amUcaTh ero U Kak nepexon oT A, 1 K A,. DTo HHUYero He MeHseT
MO CYLIECTBY, HO ()OPMYJIbl CTAHYT HeMHOTO ApPyrumMu. CKaxkeM, /51 CYMMHPO-
BaHHS MBI JOJXKHBI ObIIH Obl M3

(n—1)((n—1)+1)
2

n(n+1)
—

14243+...4+(n—1)=
[MOJIYYHTDb

14+2+3+...+n=

[ToHsATHO, KaK 3TO clesaTb, NIPUOABUB 1P

B Takux o6o3HaueHHUAX Jerde OOBSCHUTb, B YEM I0Jb3a OT METOAA Ma-
TeMaTHuecKoH MHAYKUMH. Hac mpocst mokasatb A, /s TPOHU3BOJBHOTO n.
WMunykuus naét HaM HeKOTopoe mnocjabseHue W paspellaeT TPUHSITh Ha Bepy
npenblayllee yTBepxKaeHue A, 1 (ecad oHO ecTb). SIcHOe [esio, YTO OT 3TOTO
Halla 3ajada MoxeT cTaTh Jjerde. OnsTh xKe BepPHEMCS K TPUMEPY C CYMMHPO-
BaHUEM: HalHTH cyMMy 142+ ...+ (n — 1)+ n CTaHOBUTCS Jierde, eCJaU HaM
paspelleHo KCro/b30BaTh hopmyay st 1 +2+. ..+ (n—1) (zocratouHo npu-
6aBHUTb n,).

MoxXHO TOHTH el HEMHOTro HaJjibliie W pas3pelinTb ceGe HCMob30BaTh
He OJIHO, a 8ce TpeAbAYline YTBepKAeHHs. DTO U3MEHHT LIar UHAYKLHUU CJe-
LYIOLIUM 00Pa3oM.

e Illar vHAYKOMHU: HAIO N0Ka3aTh ([Js MPOM3BOJBLHOTO 7), YTO yTBEp-

XIeHue A, BepHO, MpearnoJaras uTO BCe MpeNblAylIHe YTBepXKIEeHHS
(Ay, Ag, ..., Ap_1) BepHBIL.

Takoil BapuaHT TpUHIMNA MHAYKIMHA HE MEHSIeT CYTH JeJia: PaHblle Mbl
IOKa3blBa/M, 4To A, BEPHO HUCXOHs U3 TOTO, YTO BepPHO A, _1, a MOCKOJbKY N
OBbLIO TIPOM3BOJIBHBIM, TO, TEpel TeM KaK [0Ka3aTb, 4TO BepHO A, 1, MBI J0-
Ka3aJjii, 4TO BepHO A, o, U TaK BILIOTh A0 yTBepxkAeHUs As, KOTOpOe CleayeT
U3 yTBepXKaeHuss Aj, HCTHHHOCTb KOTOPOTO Mbl YCTaHOBMJIH, NOKa3aB Gasuc.

Bosiee Toro, B Takod (opMYJHPOBKE MOXKHO Naxke He pasfensiTb Oa3uC MH-
OYKIHMK W Iar MHAYKLIMK: KOTIa Mbl J0KasbiBaeM Aj, «IpUHHMasi Ha Bepy Bce
NpeAbloYLINe», STHX CAMBIX «BCeX MPelbIAyLIUX» HeT, IPUHUMATh Ha Bepy Heue-
ro, U Mbl IOJDKHBI 10Ka3aTh Aj «C YHCTOTO JIUCTa», UTO U 1aéT 6a3UC UHAYKLHH.
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MHoro JeT Hazaj, KOria B XOAY OblIW TPEX- M TNATHKOINEEUHble MOHETHI
(mocJ/ieiHMe HAa3bIBAJMH «MISITAKH»), STOT MPUEM ObLJIO JIETKO MPOUJIIOCTPUPOBATD
TaKOM 3amayed.

Sagaua 1.3. [Jokaxxute, 4To JI000€ L€J0€ YHUCJIO KOMEeK, HAUMHAaA C BOCh-
MM, MOXKHO 3aIlJIaTHTh TAKUMH MOHETaMH.

[TonsitHo, Kak 3To mokaszaTh? Hauném mpoboBaTh: 8 =3+5, 9=3+3 + 3,
10 =5+ 5, HO uTO najblie? A nasblile MOXXHO 100aBMAATh OAHY TPEXKOMEEUHYIO
MoHety W U3 8 mogayuutcs 11, u3 9 moayuures 12, us 10 nomyuutes 13, motom
u3 11 monyuurcsa 14 u . 1.

Bosee dopmasbHO 3TO pacCyKAeHHe MOXHO Tepecka3aTh TaK. Mbl JTOJKHbI
[0Ka3aTb yTBEpXKIeHHe A,: MOJNCHO 3aniamumo n KOneex MOHemamu 8 3
u 5 xoneex mnpu Bcex n > 8. Ilpu atom, paccyxpas Mo MHIYKUWH, CUYUTaeM
M3BECTHBIMH BCe Mpeabiaylive yTBepxkaeHus A,, (npu 8 <m <n). Tyt ectb
YeThIpe caydas:

e n =_8: naaTtum 5 + 3;

e n=29: nnatum 3+ 3 + 3;

e n=10: nyaTum 5 + 5;

e n>11: Torna m=n — 3 6yner 6oJblle UJIX PABHO 8 U MeHblIe n; pac-
cyXpaas Mo WHIYKIIHH, Mbl CUMTaeM, 4To A,, yXKe H3BECTHO, T.e. YTO M
KOTeEeK YMJIATUTh MOXKHO, U OCTaJOCh NO0OABHUTh ONHY TPEXKOMEEUHYIO MO-
HeTy, 4TOObl 3aMJaTUTh m + 3 =n.

Bot emé ogun npuMep 3anayy, Korga rnoJie3Ho UCIOJb30BaTb 8ce Npeablay-
e yTBEP2KAEHHUSA, a HE TOJbKO MOCJAEeLHEE.

3amaua 1.4. Ilyctps Bemmykabii 1000-yronpHUK pa3pe3aH Ha TPEYroJbHUKH
JMAaroHaJ/IsIMH, KOTOpble He MepeceKalTcs BO BHYTPEHHHUX TOUKaX (HO MOTYT
UMeThb oflIre BeplluHbl). JloKaxuTe, 4To mosyunaocb 998 TpeyronbHUKOB.

ByneMm nokasblBaTh 3TO MO HMHAYKLHH — TOYHee, KOHEUHO, He 3TO, a 00-
Iee yTBEpKIEHHE O TOM, UTO €C/JH BHIMYKJbIH n-yroJbHUK (MIpU n > 3) pas-
pe3aH Ha TPeyTOJbHUKH AHArOHaJNsIMH, TO 3TUX TPEYroJbHUKOB n — 2. Hrtax,
IOKa)KeM 3TO JJIsl KaKOro-TO 7, CYMTash U3BECTHBIM MJisl BCeX MeHbIIUX n. [lo-
CMOTPHM Ha KaKylo-TO JAHaroHasb, 1Mo KoTopoi#l paspesdanu. (Ecau nnaronasedt
HeT, TO n =3 W 3TOT TPEYroJbHHUK YyXKe paspe3aH Ha (n — 2) TPeyroJbHHKOB.)
[TpencraBum ce6e, uTo MO 3TOH AMAroHa/u paspesanu nepsoi. Uro torna nosy-
gyurtcsi? C oqHOH CTOPOHBI OYeT KaKOH-TO k-YTOJIbHHK, a C APYTOH CTOPOHBI —
Kako#-1o [-yronpHuK. O6a uncia k u [ 6ynyT menbiue n. [Ipu atom k + 1 6y-
IeT PaBHO 1 + 2, TIOCKOJBKY, CUMTasl BEPLIMHBI CHadyasa k-yroJbHHUKA, a MOTOM
l[-yroJbHHKa, MBIl [OCUHTaeM BCe BepLIMHBl MHOTOYyTOJNbHHUKA, NMPHUUEM KOHLIbI
AMaroHany nocuyutaeM naBaxiabl. [lo mpennosiokeHWio MHAYKLUM NPU paspe-
3aHUM Ha TpeyroJbHUKH mnosayuutcss (k—2) u (I —2) TpeyroJbHHKOB, BCETO
(k—2)+(1—-2)=k+1—4=(n+2)—4=(n—2) TpeyroJbHUKOB, UTO U Tpe-
60BaJsoCh 10Ka3aTh.
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1.3.3. MEPE®OPMYJIMPOBKA: NMPUHUNIMT HAMMEHBLUEIO YNCITA

To e camoe perieHue 3agadd MPO MOHETHI MOYKHO H3JIOXKHTb, U HE YIIOMH-
Hasi MHAYKIMIO. Bynem paccykaaTh, Kak roBOpsT MaTeMaTHKH, OT MPOTHBHOTO.
[Tpenno/soKuM, uTo yTBEpPKAEHHE HEBEPHO, U TIOKAXKEM, YTO TAKOTO ObITh HE MO-
JKET: UTO-TO C YeM-TO He COUAETCS («TPUAEM K MPOTHBOPEUHIO»).

[Tycts He mpu Bcex m>8 CyMMy B m KOMEeK MOXHO 3arJiaTUTh TPEX-
U MSTHKONEeYHBIMH MOHETaMH. BO3bMEM HAUMEHbUUYIO CYMMY, KOMOPYH 3a-
naamume Heavss. [lyctb ato Gyner Kakoe-to n. Moxet qu n 6bTh paBHO 8, 9
uau 10? Her, motoMy uTo MBI 3HaeM, KaK 3amjaTHTh CTOJbKO. 3HAYuT, n > 11
U n—3>8. [lockoabKy 7 ObIO HAWMEHBIIMM <«IJIOXHM» YHUCJOM (KOTOpPOE
HeJb3sl 3aIJIaTHThb) CPelM uucesa oT 8, To (n —3) 3amiaTHTh MOXKHO. B uém
npotuBopeure? [ToHsTHO: (n — 3) 3amiaTUTb MOXKHO, a 1 HeJb3sl, XOTs BHIHO,
4TO MOXKHO (Hamo M06aBHUTb TPEXKOMEEUHYI0 MOHETY K (n — 3)).

[To cyurecTBy, 3TO TO XKe caMOe pacCyxKAeHHe, HO TOJbKO CChIJIKY Ha MPHH-
UM UHAYKIUA Mbl 3aMEHHJIM CChIJIKOH Ha CJIEAYIOUIMH MPUHIIHII.

IIpyuniun HaMMeHbHIero uymciaa. Ecay ecTb HaTypaJfbHBIE 4yHcaa, 00Ja-
Jalolyge KaKMM-TO CBOHCTBOM, TO HaHAETCSd M HaUMeHbllee YHCJAO C ITHM
CBOMCTBOM.

B npuBenéHHOM NpUMepe Mbl UCIIOJB30BANN CBOMCTBO «HEYIJIa4YUBAEMOCTH.
DTOT NPUHLKI PaBHOCHJIEH MPUHIMITY MaTeMaTH4eCKOH MHAYKIUUZ.

1.4. KAK HE HAZ1IO

B »xu3HM Bcerga ecTb MeCTO OLIMOKAaM, W PACCYXKIEHHS] MO MHAYKLHH —
He HCKJ/o4eHHe. Mbl ceffuac mpruBeléM HECKOJbKO (HAMEePeHHO) HeBepPHBIX pac-
CYXKIeHHUH, Hajlesicb, YTO Bbl MPOSIBUTE OAMUTEJbHOCTb U cKaxkere: «Kakas riy-
MOCTb, 3[€Ch Xe [...]», — yKa3aB Ha OLIHOKY.

IMpumep 1.5. [lokaxem, uto mboe HarypasdbHoe yucjao n Gosbiae 100.
B camom nesie, npuHUMN UHIYKLUKHK MTO3BOJISET 3TO NOKA3bIBATh, CUUTAs U3BECT-
HBIM 3TO YTBepXKAeHHe [Jisi BCeX MeHbIIHUX uuces. B 4acTHOCTH, MBI MOXeM
npeamnosaratb, 4To yTBepXKieHUe BepHo i n— 1, T.e. m—1>100. Torma
n > 101 u tem 6osee n > 100, 4yTo U TpeOOBANOCH NOKA3ATh.

[TonsitHo, rie TyT o6MaH? BoT uyTh Gosiee CJ0KHBIH MPUMED.

2 ta YOpMYJIHPOBKA 0 PABHOCHJIBHOCTH Ha CAMOM Jesie TpeGyeT yTouHeHHH. UTo 3HAUMT, 4TO
1Ba TPHUHLKIA PABHOCHJIbHBI, €CJIH KaXKIblH M3 HUX odeBHAeH? PaBHOCHJ/IBHBI JIH yTBEPXKIEHHS
2x2=4u 3 x3=9? YrouHeHHe MoxeT OBITb C/E/NAHO M0-Pa3HOMY, OLWH W3 BAapPHAHTOB MBI
o6CyauM B JeKUUH 9.
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