Jlnctok Ne2 MaTemaTnyeckas nHOYKLUS 09.2014

Ompenenenne 1. [punyun mamemamuyeckot undykyuu eCTh CBORCTBO (aKCHOMA) MHOYKECTBA HATY PaJslb-
HBIX YHCEJI, KOTOPOE MbI IPUHUMAEM 03 J0KA3aTe/IbCTBA. 3aKIIaeTCs OH B cieayoiieM. IlycTs mmeercs
[IOCJIETIOBATETLHOCTD yTBepKaennit Ay, A, ..., A,, ... Homycrum, 100 THUTETBHO N3BECTHO, UTO BBITIOJ-
HEHBI CJIEJIYIONINe YCJIOBUS:

1. yrBep:kmenne A; MCTUHHO;

2. 1pu Beex k M3 HCTUHHOCTH YTBEPK/ICHUsS Ay, Clie/lyeT HCTUHHOCTD yTBepKaeHns Ag 1 (Ar = Agi1).

Torma BepHBI BCe yTBEp:KIEHUs IIOCIeI0BaTe/IbHOCTA. Y TBepxKaenne A; HasbiBaeTcsd 60301 WHIYKIINAU,
ciencrue A, = A,.1 — neperodom wWin waeom WHIYKIWWA, yTBEpXKIeHue A, — npednososiceruem
WHTYKITAH.

3ama4ga 1. /lokaxkuTe ¢ IOMOIIBIO METOAA MaTeMATHICCKON UHLYKIINH, ITO

I T 1 n n(n+1)(2n + 1)
= :006) 124224324 ... . ;
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n+1
—q

B) ecam q # 1, To 1+q+q2—|—...+q”:1—q
3anmada 2. Haiijmure ommOKy B CJIEIYIONIEM PACCYKICHIH.
« /111 1100010 HATYPAJIBLHOTO N IPOU3BOJIBHBIE N TOUEK ILJIOCKOCTH JIesKAT Ha OJIHO# 1psiMmoii. Baza uHyk-

[[UM, OYEBUIHO, BepHA (TOUKA JIe?KUT Ha mpsimoii). [Ipeanonoxkus, aro yTBepKjieHre BepHO st n = k,

JokaxkeM ero it n = k + 1. BoseMém mpousBosibabie k 4 1 Touek Ay, As, ..., Ary1. Ilo mpeamnosnoxenuto
UHIYKIUn To9kn Aq, ..., Ay J1ekaT Ha OJHON TpaAMOit 1 TOUKH As, ..., Apiq JeKaT Ha OJHON PSIMOIL.
CrenoBaTeIbHO, BCe OHM JIeXKAT HA €IMHCTBEHHON MPIMOIl, TpoxoasIeil yepes Touku Ag, ..., Ag.»

3agava 3. Jlokaxkure, 9To KBajpar pazmepa 2" X 2" MOKHO pa3pe3aTh HA «yTOJKN» U3 TPEX KJIETOK, €CJIN
U3 9TOr0 KBaJjipaTa [peBapuTebHO BbIPE3aTh OJHY a) YIVIOBYIO KJIETKY; 6) MPOM3BOJIBHYIO KJIETKY.

3agava 4. B kosionuto 6akTepuii monast Bupyc. Kaxk 1y ceKyHIy KarXKIblil 13 BUPDYCOB YHUUTOXKAET OJIHY
OakTepuio, yIBamBasCh P 3TOM. Bce ocraBimecd B KUBBIX OakTepun Toxke yiaBaubatoTcd. [Ipasia s,
YTO Yepe3 HeKOTOpPOe BpeMsl Bce HaKTepun MOruOHYT?!

Bamaua 5. /lokazkure, uro  a) (n®+5n):6; 6) (224 571.3nH) 117, B) 111...1 3™

3amada 6. IlociemoBarebHOCTD YUCET A1, Ao, A3, ... TAKOBA, UTO 3"

a) a1 =2 W apy1 = 3a, — 2. Jokaxure, 9T0 @, = 3" + 1;
6) a1 =1,a3 =21 apy1 = Gy, — A1 TP N > 2. JIOKAZKUTE, UTO Gy, = Uy

1 1

1
Bama4a 7. lokazxure, 910 -5 + -5 + 705

+...+%>§npnn>2.
Banaua 8°. (Hepasencmeso Bepnyaau) Hokaxkure, uro (14 a)* > 1+ na upn a > —1.

Cy1iecTByIOT pa3Hble BAPUAHTHI MaTeMaTHIeCKON uHyKimu. VHorna B kKadecTBe Iara MPUXOIUT-
sl IPOBEPSATH, ITO (N + 1)-e yTBepK/IeHNne UCTHHHO, €CJM UCTUHHBL 6Ce MPEbLIyIe (Takas WHIYKIIUS
HasbIBaeTCst 0000wyénnot). JIpyroii BapraHT: TPEIOIOKIM, 9TO He BCe YTBEPKJeHNs NCTUHHBL Torma
CYIIECTBYET HauMeHbuee HATYpaabHOe k, 1jis KOTOPOro k-e yTBep K aeHne HeBepHo. Kcim u3 9Toro BeIBO-
JIATCS TIPOTUBOPEYME, TO BCE YTBEPXK/IEHUs UCTUHHBI (TAKOW BAPUAHT MHYKIMU HOCUT HA3BAHUE NPUH-
YUNG HAUMENDULE2O INEMENTNA).

Bamaua 9*. Jlokarkure, 9TO NPUHIMII MATEMATUICCKON WHIYKIMN SKBABAJICHTEH
a) O0OOIIEHHOMY MPUHIIUITY MATEMATHIECKOH MHYKINKM; ©0) NPUHIUILY HAMMEHBIIEro JIeMeHTa.

3amedanme 1. B nasbueiinem pesysabraramu 3aJa4du 9 MOXKHO HOJIb30BATHC 0€3 JT0Ka3aTeILCTBRA.
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3amaga 10°. /lokaxkurte, 9TO J1I0O0OE HATYPAJIHLHOE YUCIO MOXKHO IPEJICTABUTH KaK CyMMY HECKOJbKUX
Pa3JINIHBIX CTEIEHel MBOWKY (BO3MOXKHO, BKJIIOUAsl HYJIEBYIO CTEIICHD ).

3aga4ga 11. [okaxkure, 9YTO €CJIM 9IUCIO G + % — TIeJIoe, TO BCe Yucja Bujaa a" + a% — TOXKe TIeJIbIe.
Baga4da 12. [Ipamovimu obuiezo noarosicenus Ha3bIBaeTCS TaKOW HAOOP HPSMBIX, B KOTOPOM HUKAKHE JIBe
[IpsiMbIe He IapaJlieIbHbl I HUKAKUEe TPU He IIPOXOIAT Yepe3 OJHYy TOUKY. [Liockocmamu obu,ezo nosootce-
HUA HA3BIBAETCs TAKO HAOOP ILJIOCKOCTEN B TPEXMEPHOM IIPOCTPAHCTBE, B KOTOPOM HUKAKHE JBE ILIOCKO-
CTHU He MapaJsiie/IbHbI, HUKAKe TPU He TPOXOIAT Yepe3 OJIHY MPSIMYIO U HUKaK/e IeThIpe He MPOXOIAT e~
pe3 oJlHy TOYKY. a) B CKOJIBKHX TOYKAX MepeceKaroTcs n MpsiMbIX obrero nojoxkenus? 6) Ha ckosbko
gacreii JIeJIAT I0CKOCTb 1 IIPAMBIX 001ero mnoJjioxkenus? B)* Ha cKoJIbKO dacTeil JIeJiaT IpOCTPAHCTBO
7 IJIOCKOCTEH ODIIEro MOI0KEeHMs !

Bamaua 13. (Badava o xanotckur bawnsz) Vimerorest Tpu crep:kHsi. Ha mepBoM U3 HUX JIEXKUT MUPAMU-
Jla U3 N KOJIeIl, IIPUYIEM €CJIM OJIHO KOJIBIIO JIEXKUT Ha JIPYTOM, TO OHO MEHbINero pasmepa. Pasperiero
[IePEKJIa IbIBATh KOJIbIA Ha JAPYTHe CTEPXKHU TaK, 9TOOBI 3TO CBOWCTBO COXpaHsoch. Jlokaxkure, 4To:

a) st JTI060r0 M MOXKHO HEPEJIOKUTH MIPAMEJLY C IEPBOIO CTEPXKHs Ha TPETHIf;

6) I TAKOTO TIEPEKJIAIBIBAHIS OCTATOUHO 2" — 1 neficTBuii;

B) MEHBIINM YUCIOM JeficTBIiT 000HTHCH HETh3sl.

3ajgaua 14*. Ha xuMmudeckoii kondepeHIuy IpUCyTCTBOBAJIO N YIEHBIX — XUMUKOB U AJIXUMUKOB, IIPU-
4EéM XUMUKOB OBLTIO 60JIbINe, YeM aJxXUMUKOB. VI3BecTHO, UTO Ha JIT0OOIT BOIIPOC XUMHUKH BCETJIa OTBEYAIOT
paB/Iy, & aJIXUMUKN WHOTJ@ TOBOPAT IpaBy, a nHoraa jryT. OxkasaBimuiics Ha KOH(MEPEHIINN MaTeMa-
THK PO KaKJIOTO YICHOI'0 XOUeT YCTAaHOBUTDH, XUMUK TOT WU aJxXuMUK. /s 9TOoro o jmodomy yuéHomy
MOKeT 33JaTh Borpoc: «Kem spigercda X: XUMUKOM WM aJIXUMUKOM?» (B YACTHOCTH, OH MOXKET CIIPO-
CHUTb, KEM sIBJII€TCsI CaM 9TOT YUEHbI). /Jokaxkure, 9ro ipu n > 1 MaTeMaTHK MOYKET YCTAHOBHUTH ITO 32
2n — 3 Borpoca.

Bagaga 15*. [Janbl MOJIOKUTEIBHDBIE YUCIA A1, dg, . . . , Ay,. VI3BecTHO, 9TO a1 +as+. .. +a, < % Jlokaxkure,
aro (14 ay)(1+az)...(1+a,) < 2.

3agaua 16*. Ha KombIeBoit aBTOMOOHIIBHOI JIOPOTe CTOUT HECKOJILKO MamuH. VI3BecTHO, 9TO 06mero Ko-
JITYecTBa OEH3WMHA BO BCEX CTOSIIUX ABTOMOOHUIAX JOCTATOYHO JIJIA TOTO, 9TOOBI 3alpaBjieHHas STUM
OEH3WMHOM MAIIlHa CMOIJIa 00beXaTh BCIO TPACCy W BEPHYThCdA Ha Ipe:kHee MecTo. JlokaxkuTe, 9TO XO-
Ts1 ObI OJIMH U3 aBTOMOOMJIEH, CTOSIINX Ha J0POre, MOXKeT 00bexaTh BCE KOJIbI0, 3a0Upasd 10 IIyTH OeH3UH
y OCTaJbHBIX MAIIIH.

Bamaga 17*. k nmparos XoTdT momeanTh 106bdy. JIr060il 13 HUX yOE:KAEH, 9TO OH IIOAEIHII ObI JTO0BITY
Ha paBHbBIE YaCTHU, OJHAKO OCTaJIbHBIE eMy He BepsT. KakuM oOpa3oM HaJ0 AeficTBOBAThH IMUpaTaM, ITOOBI
nocJie pasjesia KaxK/Iblil ObLT YBEPEH, 4TO eMy J0CTaJI0oCh He MeHee 1/k yactu j100bI9M, eciiu

a) k=2, 6) k=3, B) k — npousBosibHOE HATYPAJILHOE YUCIIO?!

3ajaua 18*. /IBoe urpaior B UIpy, KCXO/ KOTOPOi HE 3aBUCUT OT Caydast. VIPpOKM XOIAT 10 OYepeiu, Ipu-
96M 110 IIPaBUJIAM UI'Pa IPOI0JIKaeTca He Oojiee n X0I0B U HUUIbMX He ObiBaeT. JlokarkuTe, 9TO y OZHOTO
13 UI'POKOB €CTh BBIUTPHINTHASI CTPATErUSI.

Bamaua 19*. Jlokazkure, uTo cymMa nudp unciaa N MOKET IPEeBOCXOIUThL cyMMy nudp unciaa 5° - N
He OoJiee, YeM B D pa3s.

10 || 11 || 12 162 12 || 13 163 13 || 14 || 15 || 16 | 17 167 17 | 18 || 19

IIpumevanue. OT/ie/bHbIE CIyYan IPUMEHEHUsS] MaTEMaTUIeCKON WHIYKIIUU I JTOKA3aTeIbCTBA Oec-
KOHEYHO Yepejibl yTBEPZKIeHN BeTpedasnch eié Bo Bpemena JIpesneit ['peniun u CpeianeBekoBbst. Oaa-
KO IIPUHATO CHYUTATh, YTO CBOUM CTaHOBJIEHHMEM B KadeCTBE OJHOI'O U3 BaKHENNINX METOI0B O6OCHOB&HI/IH
uHIyKIus 00si3ana dpaniysckomy MareMmaruky Biesy [Tackamo (1623-1662 rr.). A eé coBpeMeHHbII BU
crnoxkuiicsa B XIX Beke.



