1. ay, ay, a3, .. — BO3pacTarOLasl [OCICIOBATEIbHOCTh HATYPAIbHBIX YHCEI. M3BECTHO, 4TO
g, = 3k st moGoro k. Haitru:

a) ay00;

0) aj9g3-

2. B OeckoHEUHOW BO3pacTarolieil MOCIeA0BATEIBHOCTH HATYPAJbHBIX YHCEN KaXKI0€ JACIUTCS
xoTs1 Ob1 Ha oxtHO U3 yucen 1005 u 1006 , Ho HU ogHO He nenuTcs Ha 97. Kpome Toro, kakable J1Ba co-
CEeIIHHX YHCIIa OTIMYAIOTCS He Oosee, ueM Ha k. [Ipu kakoM HauMeHbIIeM k TaKoe BO3MOXHO?

3. Jlana GeckoHeuHas MOCIEI0BATENLHOCTb YUCEN X1, X2, X3,..., Xk, .. (kK € N), B kotopoii npu

KaXJIOM A 4JIeH MOCIIeI0BATEIbHOCTH X, SIBIAETCS KOPHEM yPaBHEHHS =235 x4 9 =0.

1. Haiiaure HaHOONBIINI TOPSAAKOBBIM HOMEp k 4iieHa MOCIIEA0BATEIbHOCTH TAKOM, YTO B JECSI-
TUYHOM 3aITUCH YUCIIA X UCTIONB3yeTcs He Oojiee ceMu Ludp.

2. YkaxuTe HaMMEHbIIee HATYpaIbHOE YUCIO N, CpeIH ICIUTENei KOTOPOro COACPKUTCS POBHO 8
YJICHOB JTAHHOH IOCJI€0BATEIbHOCTH.

3. CyIecTByeT JM TaKoe HATypaJbHOE YHCIIO 71, YTO CYMMA 71 HIYIIUX MOAPST
YJICHOB JTOH MOCIIEI0BATSILHOCTH paBHa HEKOTOPOMY YJICHY 3TOM MOCIISI0BATEIbHOCTH.

4. CywmectByer a1 Ha0op u3 2012 wieHOB AaHHOHM MOCIEIOBATENILHOCTH TAaKUX, YTO HHUKAaKas
CyMMa HECKOJIbKHX M3 ATHUX YHCEI HE SBISICTCS TOJTHBIM KBAIPATOM.

4. B GeckoHEYHOI MOCIENOBATENBHOCTH d|, dy, A3, ... YACTO @] PABHO 1, a KaXkzmoe clemyromee
YHCTIO @, CTPOMTCS U3 MPEABIAYIIETO @, _ | TIO0 MPABUILY: €CIM Yy YHCIa /1 HAanOOMbIINI HeUETHBIN AeNH-
Teb MMEET OCTaToK 1 oT nenenus Ha 4, T0 a,, = a, _ 1 + 1, eciu ’e ocTaTok paBeH 3, T0 a, =a, _ 1 — 1.
Jlokaxkute, 94TO B 3TOMH
HOCIIEJOBATENbHOCTH

a) gmcio | BctpewaeTcss 0ECKOHEYHO MHOTO pas;

0) KaxJ0€ HaTypaJIbHOE YKCIIO BCTpedaeTcs 0SCKOHEUHO MHOTO pas.

(Bot nepBsle wieHs! 310 nocnenoBarensuoctu: 1,2, 1,2,3,2,1,2,3,4,3,...)

5. CraHOK BBIIyCKaeT A€TalH IBYX TUMOB. Ha jieHTe ero koHBeiepa BBUIOXKEHBI B OHY JTMHUIO 75
neraneil. [loka koHBelep ABUXKETCS, HA CTAHKE TOTOBUTCS JI€Tallb TOTO TUIIA, KOTOPOTO Ha JICHTE MEHb-
me. Kaxayro MUHYTy odepenHas JeTajlb IaJaeT C JIEHTHI, a IOArOTOBJICHHAS KJIAJeTCs B €€ KOHEL.
UYepes HEKOTOPOE YHMCIIO MUHYT MOCIE BKIIOUEHHS
KOHBeilepa MOXKET CIIy4UThCs TaK, 4TO PACIOIOKEHHE JieTaleil Ha jIeHTe BIepBble IOBTOPUT Ha4alIbHOE.
Haiinure:

a) HaMMEHbllIee TaKoe YHUCIIO,

0) Bce Takue 4ucia.
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6. TlocnemoBarenbHOCTD 3a1ana Gpopmynoit a, = Sb+3n, tne n,b € N.

a) MoxeT i1 uucio 15 ABIAThCS WICHOM MOCICA0BATEIBHOCTH?

0) Bepno nu, 4TO HaHHAs MOCIIENOBATEIBHOCTD ABJIAETCS OECKOHEYHOM apu(MeTHYeCKOH porpec-
cuei?

B) MOXKET JI OCIIEe0BATEILHOCTD SBISITHCSI TEOMETPUYECKOI porpeccueii?

r) MoryT 1M Tpu NOApsJ UAYIIHX WiEeHA IOCIEI0BaTEIbHOCTH SBIATHCSA CTOPOHAMU IPSIMOYTOJIb-
HOTO TPEYTroJbHUKA?

7. JlaH npsSMOYTONBHBIA TPEYTOIBHUK C L[ETOYHUCICHHBIMH CTOPOHAMH.

a) MoryTt 1M CTOpPOHBI JaHHOTO TPEYTOJIbHHMKA OBITH WICHAMM BO3PACTAIOIICH IeOMETPHYECKOH
nporpeccun’?

6) Jlokaxwure, 4TO IS JTIOOOTO HATYPAJIBHOIO # MOXKHO HAalTH TakWe TPH YHCIA, KOTOpEIE OymyT
SIBIATBCS CTOPOHAMHM 3TOTO TPEYTONbHUKA U WICHAMH apu()METHIECKOH IPOrpecCruul ¢ pasHOCTHIO 71.

8. HeckonbKko HaTypalbHBIX 4HceN 00pa3yioT apH(METHIECKYIO IPOrPECCHI0, HAaUMHAs C YETHOTO
yrcna. CyMMa HeUeTHBIX WICHOB IIporpeccuu paBHa 33, uetHolx — 44. Haiinute 111 uncna.

9. Jlana GeckoHedHasi MOCIIEIOBATEIIEHOCTD YUCEI, B KOTOPOW TEPBBIA WIEH paBeH 1, a KaXIbIi
MOCJIEAYIOIIHUI B IBa pa3a MEHBIIIE MPEIbIIyLIETO.
a) MOXKXHO T M3 NaHHOH MOCIIENIOBaTeIbHOCTH BBIICIUTE OCCKOHECUHYIO FE€OMETPHUYECKYIO MPO-

IPECCHIO, CyMMa WICHOB KOTOPOH paBHA 7?

0) MOXHO 1M M3 JaHHOH MOCIIEOBATEIbHOCTH BBLACIUTh OECKOHEUHYIO F€OMETPUUYECKYIO IPO-

IPECCHUI0, CyMMa 4IEHOB KOTOPOH paBHA g?

10. MoxHo 11 U3 nocaenoBareabHocTu 1, 1/2, 1/3, ... BbIOpaTh (coXpaHsis MOpsA0K)
a) CTO YuCell,
0) OECKOHEUHYIO IMOCIEOBATEIBHOCT YUCE, U3 KOTOPBIX KaXI0€, HAYMHAsS C TPEThEro, PaBHO

Pa3HOCTH JBYX Npeapiaymmx (ax = g — ax—1)?

11. B Bospacraromeii apudmernueckoii nporpeccun {a,} cymma uudp wieHoB Toke 06pazyroT
BO3PACTAIONIYIO apH(METHYECKYIO POrPECCUI0. MOKET I B IPOTPeccHu {dy, } GbITh:

a) 11 uneHos;
0) OCCKOHEYHOE YHCIIO YICHOB?

12. B psia BbIIMCaHbl B OPSAKE BO3pacTaHUs YMcia, nensiuecst Ha 9: 9, 18, 27, 36, ... [Tox kax-
IBIM YHCIIOM 3TOTO psZia 3aliCcaHa CyMMa ero mudp.

a) Ha xaxoMm MecTe BO BTOPOM sy BIEpBbIE BCTPETHTCS 4ucIo 817

6) UTo BCTpeTHTCS paHbIIe: YEeThIPE pa3a MOAPS/] YUCIIO 27 WIN OAMH pa3 yucio 36?7
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13. JlaHbl 7 pa3iUuHBIX HATYpajbHBIX YUCEJ, COCTABISIOIINX apU(PMETHUECKYIO HPOrPECCUI0
(n>3).

a) MoxeT nu cyMMa BCeX JaHHBIX YUcell OBITh paBHOHU 147

6) KakoBo HauOoublee 3HAYSHUE 71, €CIIM CyMMa BCeX JAaHHbIX uucen MeHblie 900?

B) Haiinure Bce BO3MOXKHBIC 3HAYCHUSI 1, €CIIH CyMMa BCEX JaHHbBIX urcen paBHa 123.

14. Mmeetcs apudMeTHIECcKas Mporpeccus, COCTOSIIAS U3 MATUACCITH YUCEI.

a) MoXeT 71 3Ta MPOrpeccusi cosiepKaTh POBHO 6 IENbIX gyucen?

0) Moxker ju 9Ta Mporpeccus couepkarb poBHO 29 uenbix yucen?

B) Haiimure HauMeHbIlee YKUCIIO 7, IPU KOTOPOM 3Ta MPOTPECCHs HE MOXKET COAEpIKAaTh POBHO 7
LEJIBIX YHCEIT.

15. Yucnosas nocieaoBaTeabHOCTh 3a1aHa GopMyIIon o0Liero wieHa: a, <

n2+n

a) HailinnTe HamMeHbIee 3HAYCHHE 71, IPH KOTOPOM (1, < 3017

6) Haiinure HauMeHbIIEe 3HAYCHUE 71, IPH KOTOPOM CyMMa 71 II€PBBIX WICHOB 3TOH IOCIENOBa-
TesnpHOCTH Oynet Goubiue, yem 0,99.

B) CyIecTBYIOT JI B JaHHOI ITOCJIEA0BATEIBFHOCTH WICHBI, KOTOpPBIE 00pa3yloT apu(pMeTHIECKyIO
nporpeccuto?

16. [anbl n(n 2> 3) pa3MyHBIX HATypaJbHBIX YHCEN, COCTABISIOMINX apU(PMETHIECKYIO
MIPOrPECCHIO.

a) MoxeT M CyMMa BCeX JIaHHBIX YHCEN PaBHSITHCS 227

0) Mosxer 1u cyMMa BCeX JTaHHBIX YHUCEI paBHATHCS 237

B) Haiinure Bce BO3MOXHBIE 3HAYCHNUS 71, €CIIM CyMMa BCEX JaHHBIX YHCEN paBHa 48.

17. beckoHeyHas reomerpuyeckas nporpeccus by, by,...,b,,...
HbIX yucen. [lycts

Iycte S| = byuS, = by + by +...+ b, IpH Bcex HATypaNbHEIX 1 2> 2.

a) IlpuBenute mpuMep TakoH IPOrpeccHH, JUIsl KOTOpol cpemu umcen Sj, S,, S3, Sy POBHO 1Ba
qucia Jaeiarcs Ha 24.

6) CymecTByeT 1M Takas MPOTPECCHs, Il KOTOPOH cpeau uncen Sy, Sy, S3, S4 POBHO TpH UHCIa
nensitest Ha 24.

B) Kakoe Hanbosplee KOMMIECTBO YHCEN CPeau Sy, Sy,..., Sg MOXKET JENUThCSA Ha 24, €CIIH U3BECT-

COCTOMT M3 Pa3IM4HbIX HaTypajb-

HO, 4T0 S| Ha 24 He nenuTCcA?

18. Ha nocke HammcaH ynopsAo4eHHbII Ha0Op U3 CeMU Pa3IUYHbIX HaTypalbHBIX ynced. CpenHee
apr(MeTHIeCKoe MEPBBIX YEeThIPEX M cpeHee apudMeTnieckoe IMOCIeHIX YeThIPeX YHCel paBHO 12.

a) MoxeT nu cpenHee apudMeTHIECKOe BCEX YUCEN PaBHATHCS 127

6) Moxer i cpeHee apuMETHIESCKOE BCEX YMCEN PaBHATHCS 87

B) HaiinnTte HanOonbIIee H HaNMCHBIIEE 3HAYCHNUS, KOTOPbIE MOXKET IPUHAMATh CpefHee apudMe-
THYECKOE BCEX YHCeL.
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19. B Bo3pacTarouieii mociaeoBareIbHOCTH HAaTypaJIbHBIX YUCET KOKIbIE TPU MOCIEI0BATEIbHbBIX
yjieHa 00pa3yioT b0 apuPpMeTHIECKYI0, THO0 reOMEeTpUIeCcKyo rmporpeccHio. [lepBblit wieH mocieno-
BaTEeNIbHOCTH paBeH 1, a mocnenuuii 2046.

a) MoxkeT 11 B 10CIeJ0BaTeIbHOCTH OBITh TPH YjieHa?

6) Mosxer i B MOCIIe10BaTeIbHOCTH OBITh YSTHIpE WieHa?

B) MoXerT Ji1 B IOCJIEe0BaTeNbHOCTH ObITh MeHbIie 2046 4neHOB?

20. MOXHO M TIPUBECTH TPUMEp IATH Pa3IMYHBIX HATypaJIbHBIX YHCEN, IIPOM3BEICHHE KOTOPBIX
passo 2800, u

a) TATh;

0) ueTsIpe;

B) TpHu
13 HUX 00pa3yloT reOMEeTPpUIECKYIO IIPOTrpeccuio?

21. KoHeyHas MOCIEIOBATENBHOCTE A1, (2, ... , (y COCTOMT M3 N > 3 He 00A3aTENBLHO pas3ind-
HBIX HATypalbHBIX YKCEJ, [PUYEM MpPH BCEX HATYpalbHbIX Kk < 71— 2 BBIIOJIHEHO PAaBEHCTBO
2 = 2ap+1 —axt+ 1.

a) IlpuBenuTe IpHMep TaKOH MOCIEAOBATENLHOCTH IPH 11 = 5, B KOTOPOH a5 = 3.

6) MOXET M B TAKOH MOCIEN0BATENLHOCTH OKA3aThCs TaK, 4To d3 = dj;?

B) Ilpu kakoM HauOOJbIIEM 71 Takas MOCIENOBATEILHOCTh MOXKET COCTOSITh TOJIBKO U3 YUCEN, He
npeBocxoasmux 50?

22. B nocinenoBarenbHOCTH HATYPaIbHbBIX Yncen a] = 47, Kax/[plii CIeAyIONMil YWIeH paBeH mpo-
M3BE/ICHUIO CYMMBI (P MPEIbIAYIIEro YwieHa U aj .

a) HaiinuTe nsaThIN YieH NOCIEI0BATEILHOCTH.

6) Haiimure 50-i 4ieH mociie0BaTeIbHOCTH.

B) BblunciauTte cymMmy MepBbIX MATHACCATH YWICHOB 3TOH MOCIIEIOBATEIBHOCTH.

23. beckoneuHas apupMeTHIecKas mporpeccust i, a, ..., dy, ... COCTOUT U3 PA3IMIHBIX HATY-
PaNbHBIX YHCEIL.

a) CymecTByeT 1M Takasi IPOrpeccusi, B KOTOPOH cpeau 4uucen dj, da, ..., d7 POBHO TPH YHCIA
nensarcs Ha 247

0) CymecTByer JM Takasi Iporpeccusi, B KOTOpou cpeau uucen di, da, ..., d3p poBHO 9 uucen ne-

qsATcs Ha 247

B) IIJ'IS[ Kakoro HaPIGOHLLHeFO HaTrypajJbHOrO 4HCJIa # MOIJIO OKa3aTbCd TaK, YTO CPEAU YHCE
ap, daz, ..., az, OonblIe KPaTHBIX 24, 4eM CpPeau 4ucen (3;+1, (3p4+2, .., (7x, €CIM M3BECTHO, YTO
pa3HOCTh Iporpeccuy paBHa 1?

24. B nocnenoBarenpHoCcTH 19752... Kaxnas 1uubpa, HaYMHAS C MATOH, paBHA mocienHed uudpe
CYMMBI ITPEABIIYIIMX YeTHIPEX 1Hdp. BCTpeTuTCs I B 3TOM MOCIIEI0BATEIBHOCTH:

a) Habop uu¢p 1234; 3269;

6) BropuuHO Habop 1975;

B) Habop 81977
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25. Jlns 4ieHOB IOCIENOBATENbHOCTH LENbIX 4ucel di, da, ..., A1) OPU BCEX HATYypalbHBIX
k < 8 BBINONHAETCS HEPABEHCTBO A + Ay > 20k -

a) MosKeT JIi B Takoif I0CIIe[0BaTeIbHOCTH BBIIOJHATHCS paBeHcTBO dig = 07

6) MOXeET /11 B TAKOU MOCIIEN0BATENBLHOCTH BBIIOJIHATHCSA PABEHCTBO d + g = 2a77

B) Kakoe HanMeHblIee 3HAYEHNE MOKET IPUHUMATh BBIDOKEHUE d] — a5 — dg + d1g?

26. V3BecTHO, uTO BCe YNeHB! apudMeTHdecKoif nporpeccun {dy, } SBISIOTCS PasTUYHBIME HATY-
PaJBHBIMHU YHCJIAaMH U YTO €€ BTOPOH WICH B 8 pa3 GoJIbIIIe IIEpBOTO.

a) MOXeT J1 OIMH U3 YICHOB ATOW MPOrpeccuu OBITH OOJIbIIE APYTOro ee wieHa B 567 pas?

6) Haiinqute HauMeHbIIee BO3MOXKHOE OTHOIICHHE JIByX WICHOB 3TOH IPOTPECCHH, OTIMYHBIX OT
aj, €CIM U3BECTHO, YTO OTHOIICHHUE SBIACTCS LETIbIM YHCIIOM, M YKaXUTE TI00YI0 Mapy TaKHX ee die-
HOB.

B) Haiigure TpeTuii uneH 310 mporpeccuu, eciu U3BECTHO, YTO OIUH U3 €€ YJICHOB paBeH 546.

27. beckoHeuHas apudMeTHIecKast Iporpeccus dy, da, ..., dy, ... COCTOUT U3 PA3IUYHBIX HATY-
panbHbIx uncen. [ycts S =a, S, = a1 +a + ... +a, 1pu Bcex HATYpaIbHBIX 1 > 2.
a) CyuecTByer Jin Takas nporpeccusi, 1uist kKotopoit Sip = 1008, ?

6) CyIiecTByeT M TaKas porpeccus, s koropoi Sio = 505,27
2
?

B) Kakoe HauMeHbIIIee 3HAYCHUE MOXKET IIpUHUMATh )1];)065
1910

28. Tpu ABy3HAUHBIX HATYpPaJbHBIX YHCIIA X{, X, X3 00pa3yl0T apM(METHUECKYIO MPOTPECCHIO.
IIpu 3TOM €cny B Ka)XKIOM M3 HUX IIOMEHATH MECTaMH LU(PBI IECATKOB U SIMHHMLI, TO HOJIY4aTCcs YHCiIa
V1> Y2, 3, KOTOpBIE TaKXkKe 00pa3yroT apu(pMETHUECKYIO TIPOrPECCHUIO.

a) IIpuBenuTe nmpuMep Takoi IPOrPECCUH.

6) Uemy paBHa HanGomnbIasi pa3HOCTh TAKOH mporpeccun?

B) CKOJBKO CYIIECTBYET TaKHX Iporpeccuii?

5/5 PELIY EI'D — maremaruka npoduibHas



