KAJIEVMTOCKOII «<KBAHTA>

Hrcna CTUpnnHra

20 et Ha3aj, B cepMoM HOMepe «KBanrtar 3a 1991 rog,
B pyOpuKe «Maremarnueckue CIOPIPHU3bI» GbliIa OILy6JIN-
koBaHa cratbs [[x.Konses «Opun crapoiit (axr u He-
CKOJIbKO HOBbIX». TaM Ha 4YHCJIOBBIX HpUMepax ObLIO
PAcCKasaHo o JIBYX Uy/lecax, 1 aBTOp IPOCHJI JJOKa3aTh, 4TO
oHn Bcamziesminnble. ITorpoGyem ¢ HUMI Pa3o6paThCs.

Haunem nszaneka, ¢ anre6pbl. Bospacraiomumu crere-
HSAMM Ha3bIBAIOT CJIE/YIONIIE MHOTOUJIEHDI:

' =x,

=x(xr)=2"+x,

2 = x(r+1)(x+2) = 2% +32% + 2,

xf =(x3+3x2+2x)(x+3)=x4+6x3+11x2+6x.

Koaddurmentpr sTHX MHOTOYJIEHOB — 9TO M €CTb YUCJA
Crupamnra’ (puc.1). Koapdurment npu k-it crenenu y
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BBIYUC/IUTD IIATYI0 BO3PpaCTalOILYyO0 CTEIICHDb

= x(x+1)(x+2)(x +3)(x +4) =
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mpoIe Bcero GeCXUTPOCTHO PACKPBITh CKOOKU. Ho mbr
MOCTYTINM XUTPEE, 3a0/[HO TOJYINM PEKYPPEHTHBIE COOT-
HOTITEHTST:
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Tenepp — xom6unatopuka. KosmuectBo crnoco6os pas-
6GUTDb 1 4eJI0BEK Ha R XOPOBOJOB — 3TO B TOYHOCTU YUCJIO

n
CrupJara [ k] (B XxOpOBOZE MOXKET GBITH OT OJHOTO [0 7

wesoBek). JlokasaTh 9TO JIETKO MO WHAYKIWK: Gasza —
cayvait n = 1 — coBepllleHHO oueBUJHA. A IEPeX0 TOXe
HeCJIO’KeH: ecJIi HY)KHO pa36uTh Ha k XOpoBojoB n + 1
4eJ0BeK, TO JHOO MEpBbI UX HUX 06pa3yeT OTHe/IbHbIH

n
XOPOBOJI, U TAKUX CIIOCOGOB POBHO [ h— 1:| , 6o Ke HAZI0

cHavaa pa3OUTh OCTATBHBIX 72 YEJIOBEK Ha k XOPOBOJIOB, a
3aTeM MOCTABUTD TIEPBOTO IO TPABYIO PYKY OT J060T0 U3
7 yKe CTOSIIMX B XOPOBOJAX JIIOJEH.

Tenepp maumnatorcsa uyzgeca /[>x.Komnses. Bommimem B
Psijt GECKOHEUHYIO MOCJIEe/I0BATEIbHOCTD €ANHUI] U 06BeIeM
B KPYJKOK Te, HOMepa KOTOPBIX — TPEYroJibHble uncaa: 1,
1+2=3,3+3=6,6+4=10,10+5=15, ... 910 — IEpBast
CTpPOKa pucynka 2. Bropas u mnocJeayiomiune CTpOKU HOJTY-
YAIOTCS TAK: YHMCJIA 3aHChIBAIOTCS TOJBKO MO/ HEOOBEIeH-
HBIMHU YHCJIaMU IPEbLAYIIEH CTPOKH, Kak/10€ YHCJIO0 J[0JI-
JKHO PABHATHCS CyMMe YHCeJI, PACHOJIOKEHHBIX HEMOCpe/I-
CTBEHHO CJIeBa U CBepXy OT Hero (mepBoe YHCJIO CTPOKH
PaBHO MPOCTO CTOANIEMY HaJ HUM YHCIAY), B KPYIKOK
0OBOJIATCS. YNCJIa, CTOSIIIe HAUCKOCOK BJIEBO-BHU3 OT
00BEeJIEHHBIX vnces Tpe/piayieil crpoku. OOBejieHHbIE B
KPY’KOK 4mcaa — 310 yncyaa Crupumnral

Uto6bl 00BSICHUTD 3TO 4y /10, BBE/IEM HOBbIE 0G03HAYCHUS.
Ham pucynok 2 pas6uBaercsi Ha OeCKOHEUHOE YHCJIO
«TPEyroJibHbIX» vacTeii (Ha pUCYHKEe OHU OT/EJIeHbI APYT
OT Ipyra BePTUKAIbHBIME IPAMbIMI). 3anymMepyeM ux. Ha
pucytke 3 n300paykeH 4eTBePThIil «TpeyroibHuKy . HucJo,
CTOsIlee B 1-M TPEYTOJIbHUKE Ha IepPeceyeHny i-ii CTPOKN
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HyMepyIOTCsl CJIeBa HAllPaBO, a CTPOKM — CHHU3Y BBEEPX).
[l yno6erBa 00BeJIEHHBIE B KPYXKOK YHCJIA TIPE/IbIYIIETO
TPEYTOIbHUKA GY/IeM CUNTATDH HYJIEBBIM CTOJOTIOM JAHHO-
ro. OO6o3nauyenust, MPUBEIEHHbIE PSJOM C YETBEPTHIM
TPEYTOJbHUKOM Ha PUCYHKeE 3, TOSICHSIOT cKazannoe. Ove-
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Tenepp — BrOpoe uyno. Eciu o6BecTn He eMHUIBI C
TPEYTOJbHBIMI HOMEPAMH, a Kask/[0€e TpeTbe unc.io (puc.4),
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TO B HUKHEH CTPOKE II0JIyUYMM KBa/[paTbl HaATypPaJIbHbIX
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00BEe/IEHHBIX KPYKOUKAMH YHCET — 9TO KO3 UINEHTDI
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Ecumn 06BeieM kak/ayio uetseptyio eaunnity (puc.5), T0
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Anajiornynasi 3aKOHOMEPHOCTh BEPHA U TIPN 0OBEIEHIH
B KPYXKOK Kaxoil msAToil exmamipl. Bosee Toro, ecim
nm<m<nyg<mn;<.., TO TP O06BEJEHNH B KPY’KOK
eJIMHUIl C HOMepaMu ny, N +ny, N +ny+ng,
ny + My + Ny + Ny, ... MbI IIOJIyYUM MHOTOYJIEHBI, KOTOPbIE
3aMevaTeIbHbIM 06pPA30M  PA3JIATAIOTCS HA MHOKHUTEN.
Kaxk nmenno, pacckaszano B paszene «OTBeTbl, yKasaHus,
pelienns» B KOHIE JKypHAJa.

A.Boazun (yuenux 8 xaacca), A.Cnusax
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PucyHOK 4 T0Ka3bIBaeT, 4TO MHTEPECYIONMI HaC MHOTOUJIEH T1PU
nepexojie ot k-ro tpeyrombuuka Kk (k + 1)-y moasepraercst aBym
oneparuaM: 3amene X Ha x + 1 1 joMHoxenmio ma (x + 1) "
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(e D2 (x+3)*
Puc 4 D (+2) (x4+3)°

HEBO3MOXXHbIE 3BAMOLLEHUA

1. DeJibIX 1 4epHBIX KJIETOK B 3TOI (hurype mopoBHy, HO B ee Jie-
BOI [OJIOBMHE YePHBIX KJIETOK GoJiblle, 4eM GesibiX, a B IPaBoii
— mnao6opor (16 mporus 9 B o6onx cayuasx). [Ipeanonosxun,
YTO 3aMOIIleHNe JIOMUHOIIKaMu cyiectByer. Toraa He Gosiee yeMm
O/IHO [IOMHHO IIepPeCceKaeT BOJHUCTYIO JIMHUIO B CEPeJNHE PUCYHKA
27 cTathu, Tak 4TO JeBas nojoBuHa Gurypkn (Kpome, BO3MOK-
HO, KJIETKH, TIPUMbIKaIoNieil K BOJHUCTOI JMHUI) BCS 3aMOlIleHa
JOMIHOMIKaMU. TTOCKOIBKY B 3TOii yacTn (purypbl 4epHbix u Ge-
JIBIX KJIETOK HE MOPOBHY, TAKOE HEBO3MOXKHO.

4. Bysem paccyskarth, Kak B jloKasaresabcTBe Teopembl 1. Cyiie-
CTBOBaHMeE 3aMollleHus pu n, cpaaumoM ¢ 0, 2, 9 nim 11 no
Moyt 12, pu n <12 10Ka3bIBaeTCsl sIBHOH KOHCTPYKIIUE(l, a
Jlasiee U3 3amolleHust it n = 12k crpoutcs 3amoleHue Uit n =
=12k + [, rae [ pasuo 2, 9, 11 nm 12.

Yro6bl [I0Ka3aTh, 4TO MPH OCTAJIbHBIX 7 3aMOIIEHUE HEBO3MOJKHO,
3aMeTHM JIUISl Haya/ia, 4To MPH HAJINYUU 3aMOIleHus o0liee KO-
YeCTBO TOUEK JIOJKHO Jle/nThes Ha 3. 3uaunt, n(n+1) /2=

=0 (mod3), Tak yto n cpasuumo ¢ 0 uan 2 o Moayio 3. Tem
caMbIM HaM HaJI0 PACCMOTPETDH CJydau, KOTjla OCTATOK OT jieJie-
Hus n Ha 12 pasen 3, 5, 6, unn 8. I'paHnyHble cI0Ba TpexTOUEU-
HBIX TPEYTOIbHUKOB uMeoT B x yx 'yx~ly™ u

Jc_i/zafzyfix][1 . Ux jyGuepbl Ha 1IECTUYTOBHON peIIeTKe 3aMK-
HyTbl. CONOCTABUM KaK/[OMY 3aMKHYTOMY OPUEHTHPOBAHHOMY
MyTH 10 MIECTUYTOMBHON PEIIETKE CYMMY YHCeJT 060POTOB BOKPYT
MIECTHYTOJIBHBIX O6Jacteil. JIJisi rpaHuYHbIX MyTeil TPeyroJbHu-
KOB 9TH YHCJA PAaBHbI 1, a JIUIS [YTH BOKPYT BCETO TPEYTOJIbHU-
Ka 910 uncgo paBHo [(n+1) /3]. Crano GbiTb, eciu B 3aMolile-
HUM y4acTBYIOT 712 TPpeyroibunkos, to [(n+1) /3] =m (mod?2) .
C apyroit croponnt, n(n+1) /2 =3m, otkyna n(n+1) /2=

=m (mod2) . 3uaunr, [(n+1)/3]=nn+1) /2 (mod2), u xer-
KO BHJIETD, UTO TP 72, CPABHUMOM ¢ 3, 5, 6 uau 8 110 MOJy.1I0
12, 910 cpaBHEHUE HE BBINOJIHSIETCS.

5. Bynem paccyskiarb, Kak B JloKasareJbcTBe Teopembl 3. Ornpe-
JleJIM /IUTUBHYI0 (DYHKIMIO [ cJeayionumM o6pasoM:

f =1, f(2)=-0,5 1 f(x) =0, ecm x He ABJTETCS PAIHO-
Ha/bHOH Juneiinoil komGunauueit 1 u 2 . «ILiowaapio» TIPSIMO-
YTOJIBHUKA CO CTOPOHAMU % W © GyjieM Ha3bIBaTh YKCJIO

fG)f (@) . Toraa «uiomanp» o6racTi Ha pucyHke 28 cratbu
paBHa —0,75, a ecsu Gbl 3Ty 06/1aCTb MOXKHO GbLJIO 3aMOCTHTD
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KBajIpaTaMi, ee <ILIOIa/b> Oblia Obl HEOTPUIIATEJbHA — IPOTU-
BOpeYne.

Kna TEPMOANHAMWYECKUX LLMKNOB

! @ 1.n=1—%.
11 @/ 2. :%:29%.
3. 0= 1+n7n =7,3%.
4.%%.

5. M=55%.6. n=n+m, -nm,.

PEFMIOHAJbHbIN 3TAM XXXVII BCEPOCCUNCKOW
ONMMMMNWUADI LLUKOJSIbHUKOB MO MATEMATUKE

9 knacc

1. Her, nesepmo.

TTopoiizer, nanpumep, tpoiika 1,/3, 1,/3, 2/3.

3ameuanue. Bee Takne TPOHKN MOYKHO IIOJYYUTD, PEIINB COOT-
BercTByIONLYIO crctemy: a+b° +c¢? =a’ +b+c® =a® +b* +c.
13 nepBbIX ABYX paBencTB uMeeM a’ —a = b’ — b ; mepenocs Bce
B JIEBYIO YacTh, nomydaeM (a—b)(a+b—1)=0. 3naunr, a = b
wmt b =1-a; aHaJoruyHble YTBEPIKJECHUs BEPHDI [/l OCTaJIb-
HBIX Hap 4uces. VITOro, KpoMe TPOEK M3 PABHBIX YHCEJ, MOIXO-
JIAT Bce TPOIKM BHAA @, @, 1—a ¥ TOIBKO OHIL.

2. OGosnaunM 4depe3 £ U () OHHCAHHBIE OKPYXKHOCTH Tpe-
yroapuukos ABC u BDE (puc.5). Tlonosxum LACB = ZABC =
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Puc. 5

= o.. Yerpipexyronpuuk BDAC Buucan B Q, 3Hauur,

Z/ADB =180° - ZACB =180° - 0. . Yraet ADB u EDB — cMex-
uole, otkyga £LEDB =180° - ZADB =180° — o . [lazee, mo-
CKOJIbKY 4eTBIPeXyrobHuK EDFB BHHCaH B O, HMeeM

ZEFB = ZEDB =o..

Uroro, ZEFB=/ZFBC =, a

3Haunt, npsamoie EF u BC na-

paJsLieIbHbl.
3. IIpoBejieM MyHKTHPOM BepTH-

KaJIbHbl€ W TOPU30OHTAJIbHbIE JIN-

HIUN Yepe3 MCHTPDI KJIETOK /10C-

ku. Ha nosyuusmeiics myHKTUp-
HOIl ceTKe Kaykjloe 3BEHO Halleii

JIOMaHOil coeinHsieT y3Jibl, CO-

CeTHNE TIO BEPTHKAIN, TOPH30H-
Taan wmi auaronaan (puc.6).
[T0aTOMY TyHKTHPHBIE TIPSMbIE

Puc. 6
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