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MUCCHUA:BBINOJIHUMA

IO MATEMATHKE 8-9 kaaccnl

3aK/II09YUTeNbHbIA (OYHBIN) 3TAI
2015/2016 yueOHBIH 10X

PEIIIEHUE
3aoanue 1. (10 6annos)

I1aTh KapTOUYCK JICKAT Ha CTOJIC, KaK IIOKAa3aHO Ha PUCYHKC.

Slo181a10

Ha xaxno# u3 kapTouek Ha OAHON CTOPOHE HAIIMCaHO HEKOTopasi OyKBa, a Ha Jpyrou
CTOpPOHE — HaTypajbHOe uncio. [leTp ckazan: «Ecin Ha 0HOM CTOPOHE KapThl HANTMCAHA
riiacHasi OyKkBa, TO Ha JIPyroil CTOPOHE 3TOM KapThl HAMMKMCAHO YeTHOE YUCio». [lepeBepHyB
onHy kapty, Kars noka3zana, uto Iletp ommbaerca. Kakyro kapty nepesepnyna Kats?

Pewenue

UrtoO6sl mokaszatsk, uto Iletp Henpas, Katst nomkHa HalWTH KapTOUKY ¢ HEYETHBIM HOMEPOM
Ha OJTHOW CTOPOHE, U IJIACHOU Ha APYrou CTOpoHE. EAMHCTBEHHAs KapTa, KOTOpast MOXKET
MMETh 3TO CBOMCTBO — KapTa HoMmep 4, Ha KOTOpou HamucaHa uudpa 7.

OTBeT: YETBEPTYIO KapTYy.

3aoanue 2. (10 6annos)

U3sBectHO, uto rpaduk dyukuun f (X) = x> — 2016x + 2015 npoxoaut yepes aBe
pas3nyHbIe TOUKH ¢ KoopauHatamu (8, C)u (b, ¢). Haiimute cymmyat b,

Pewenue

[To ycnoBuro 3amaun
f(a) =a*—2016a+2015= f (b) =b* —2016b +2015 <«
< a’-b*=2016a-2016b <« (a-b)(a+b)=2016(a-b) < a+b=2016.
OrtBert: 2016.
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3aoanue 3. (12 6annos)

B mikone yuatcst 1200 mIKOJIBHUKOB, Y KQXA0T0 U3 KOTOPBIX KA IbIN I€Hb 1O MSATh
ypokoB. JIt000# yunuTenb 3TON MIKOJbI IPOBOJUT B JIeHb 4 ypoka. CKOJIBKO yUHUTENIeH
paboTaeT B 1IKOJIE, €CIU B KaXKI0M Kiacce poBHO 30 y4eHUKOB?

Pewienue

[TockonbKy y Ka)IOTO MIKOJBHUKA B JICHb TI0 5 YPOKOB, TO €CIi OBl B KJIacce ObLT OMH
YUYEHHK, TO 00111ee YHUCIIO YPOKOB B IeHb ObLI0 ObI paBHO 5 X 1200 = 6000. Tak xak B
kiacce 30 Y4eHUKOB, TO KOJMUYECTBO YPOKOB, KOTOPBIE MTPOBOJISATCS B LIKOJIE KaXKIbIN

6000 200

=200. CnenoBareabHO, YUCIIO YUIUTENICH B IITKOJIC PABHO VE 50.

ACHBb PABHO

OTtBert: 50.

3aoanue 4. (12 6annos)

PaccmarpuBaeTcs mociaea0BaTeIbHOCTD YUCEIT X, X, ..., Xo0;5. 1IpH 3TOM
7, eCcJIU n JeJINTCS Ha 9 u 32;
9, eCJIU N IeJINTCS Ha 7 U 32;
X, =
32, ecJau n JeJuTcsi Ha7 U 9;
0, B OCTaJIbHBIX CJIy4asX.

Haiinure cymmy BCeX WICHOB TAHHOW MOCIIEI0BATEIBHOCTH.

Pewenue
[Tockonbky 7-9-32=2016, To

7, ecoiun =9-32-k,rnek =1,...,6;

9, ecoiun=7-32-k,rnek =1,..,8;

32, ecoiun=7-9-k,rnek =1,..,31;
0, B OCTAJIbHBIX CAy4asix.

X, =

Hckomas cymma paBHa
7-6+9-8+32-31=1106.
Oteet:1106.
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3aoanue 5. (12 6annos)

Ha nockocTr pacnosioKeHbl YETHIPE PA3IMYHBIX OKpYKHOCTH. HazoBeM Toukoi
nepeceueHus TOUKy, B KOTOPOM MepecekaroTcsl He MeHee ABYX OKpykHocTel. Haliaure
HanOOoJIbIIEE BO3MOKHOE YUCIIO TOUEK MEPECEUEHHUS YETBIPEX OKPYKHOCTEH.

Pewenue

JIro0bIe 1Be OKPY>KHOCTU, MOTYT TIEpECeKaThCsl HE OoJiee YeM B IBYX Toukax. M3 ueThipex
OKPYHOCTEH MOKHO BBIOpaTh 6 pa3NuyHbIX Map OKpykHocTel. CiegoBaTebHO, TOYEK
MIepeCeUYCHHsI HE MOXET ObITh OobITe 12.

Hwuxe Ha prcyHKe IpeACTaBIIeH CiIydaid, KOrla TOYEK IepecedyeHus poBHO 12.

OtBer: 12.

3aoanue 6. (14 6annos)

U3sBectHO, uT0 2016 + a° + ac < ab . Jlokaxxute, uTo ypaBHeHue ax~ + bx + ¢ = 0 umeeT 1Ba
Pa3TUIHBIX KOPHSI.

Pewenue

N3 ycnosus cnenyet, uto a # 0, mHave moxyyum HeBepHoe HepaBeHCTBO 2016 < 0. Jlamee
YCIIOBUE 337249 NIEPEIUIICM B BHJIC:

a’—ab+ac=a(a—b+c)<-2016<0
WJIN
ala—b+c)=a-f(-1) <0,
rae f(x)=ax’+bx+c.

Ecnu a > 0, To BeTBM mapaboJibl HarpasiieHsl BBepx 1 f(—1) < 0, u q1aHHOE YpaBHEHHE
MMEET JBa Pa3IN4HbIX KOpHA. AHamornyHo npu a < 0.
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3aoanue 7. (14 o6annos)

[Ipu ananm3e 6aHKOBCKUX CYETOB OOHAPYKHUIOCH, UTO OCTATKH CPEACTB Ha KAXKIOM U3
Hux Oombiie 10 pyOuneit. [lpu 3ToM Hanwiacek rpyrmna KJIMEHTOB, KaXAbli U3 KOTOPBIX
MMEET Ha CBOEM CUETE OJMHAKOBYIO JEHEKHYIO CYMMY. JTa CyMMa SIBJIIETCA YUCIIOM,
COCTOSIIIIMM U3 OJIHUX €IMHUL. ECu cloKUTh BCe IEHEkKHBIE CPEJICTBA HA cueTaxX JaHHON
IpynInbl KJIMEHTOB, TO MOJyYE€HHAsi CyMMa Takxke Oy/eT MpeICTaBIsAThCS YUCIIOM,
COCTOSAILIMM U3 OOHUX eauHul. HaliauTe, mpyu KakoM HAMMEHBIIEM YHCIIE KIIMEHTOB B
IpyMIe 3TO BO3MOXHO, €CJIM B TpyMIIE€ OOJIbIIE OAHOIO YEIOBEKA

Pewienue
JlaHHas1 3a7a4a SKBUBAJICHTHA CJIEAYIOIIEH.

HaﬁHHTC HaMMCHBIICC HATYpPaAJIbHOE YUCIO0 M, 1T KOTOPOIo HaﬁﬂYTCH HaTypPaJIbHBIC

yucia n u K, takue uro n>k>1wu 11...1=11...1-m.
T T

OueBnaHo, uto M> 9. Eciu m = ab, rne a = 1, To pasernctso 11..1=11...1-ab o3nauaer,
n k

uro b = 1. Ho B 3TOM City4ae, HE3aBUCHMO OT @ BTopast udpa crpasa B yucie 11..1-ab
K

paBHa a + 1, 1 3T0 HEe MOXkeT ObITh 1. Takum 06pazom, m = 100. ScHo, yto N = 100 HE

YJIOBJICTBOPSET YCIOBHIO moTomy, yto 11...1-100=11...100.
K K

C npyroii cropossl, N = 101 mogxoaur, T.k. 101-11=1111.
Otgert: 101.
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3aoanue 8. (16 o6annos)

Ha xoH(pepeHuo nprexany HECKOJIBKO 4eloBeK. JoKaKkuTe, 9TO UX MOYKHO pa3MECTUTh
B JIByX KOH(EpeHII-3aJ1ax TaK, YTOOBI Y KaXKJ0T0 U3 HUX B CBOEM 3aJI€ UMEJIOCh YETHOE
yuci0 3HaKoMbIX. (OuH U3 3aJ10B MOKHO OCTaBUTH ITYCTHIM. )

Pewenue

[IpoBenem perieHue MHAYKIIMEH MO KOJUYECTBY YYaCTHUKOB KoH(pepenuuu. baza
WHAYKIIUU TIPOBEPSETCS HEITOCPEICTBEHHO.

HpCI[HOJIO)KI/IM, 4TO IS 71 YHaCTHUKOB YTBCPKIACHUC 3a/ a4 BCPHO.

[TycTh Ha koHpepeHuo puexainu # + 1 ydacTHUKOB. ECM KaXXblil 13 HUX UMEET
YETHOE YUCJIO 3HAKOMBIX, YTO MOKHO OCTaBUTh OJIHY M3 KOMHAT ITyCTOU U TpeOOBaHUE
3aauu OyneT BbInoJHeHo. [ToaToMy Oy/ieM cuuTaTh, 4TO HEKOTOPBINA YYACTHUK A UMEET
HEUYETHOE KOJIMYECTBO 3HAKOMBIX B, By, ..., Byci.Ilonpocum yuactHuka 4 Ha BpeMs
yaanutbes ¢ Konpepenimu. Kpome Toro, 3actaBuM Jt00BIX IBYX €T0 3HAKOMBIX
MMO3HAKOMUTHCSI MEXKy COOOM, €CITU OHU MPEK/I€ HE ObUIM 3HAKOMBI, U, HAIPOTUB,
BPEMEHHO MPEPBATh 3HAKOMCTBO, €CJIM OHU 3HAJIU IpyT Apyra. [10oJy4eHHYI0 KOMITAaHUIO
W3 1 YEJOBEK MOXKHO, IO IPEAIOI0KEHNUIO UHIYKIIMH, Pa3MECTUTh B IBYX KOMHATax Tak,
YTOOBI Y KaXKJ0TO OBLIIO YETHOE YMCIIO 3HAKOMBIX B CBOEH KOMHATE.

He ymarnsist oOuiHoOCTH, MOKHO CUUTATh, UTO YUACTHUKU B, By, ..., Byg IONalu B MEPBYIO
KOMHATY, a Bosi1, Bosi, ..., B - BO BTOpyto (0< s < k). Teneps mo3oBemM oOpaTHO
M3THAHHOTO A U MOJICEIUM €ro B EPBYI0 KOMHATY — OH Oy/€T 3HaTh TaM YETHOE YHCIIO
mroaen. [Ipr 5ToM KOJTMYECTBO 3HAKOMBIX Y YYACTHUKOB B, By, ..., Bys CTaHET HEUYETHBIM.
Haxkower, BepHeM Bce 3HakoMcTBa Mexy Bj (1< i < 2k + 1) B nepBOHaYaIbHOE
coctosiHue. Kaxxoe npnoOpeTeHHOE WK MOTEPSHHOE 3HAKOMCTBO MEHSET KOJIMYECTBO
3HAKOMBIX Ha eauHuLy. [loaToMy y Kaxknoro us By, By, ..., Bys KOTUYECTBO 3HAKOMBIX
Cpeau JIFoeH ATOro Habopa MOMEHSET YETHOCTD (M CTaHET YETHBIM), a Y KaKIO0T0 U3 Bysi1,
Bosia, ..., Bogi TIO-TIPEKHEMY OCTAHETCS YETHBIM. Y APYTUX YYACTHUKOB, KpoMe A U Bj,
Ha0OpBI 3HAKOMBIX BCE 3TO BpeMs BOOOIIE HE MEHSUTHCH. [loaTOMyY mosTydeHHOe
pa3MeEIIEHUE BCEX YUACTHUKOB I10 IBYM KOMHATaM YJIOBJIETBOPSIET YCIOBUIO 3a1a4H.
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