10 knace
I. Korna oano u3 aByX wmenblXx 4ucen yBenuuusad B 1996 pa3, a apyroe
YMEHBIIUIU B 96 pa3, X cyMMa He W3MeHWIach. YeMy MOXET paBHATHCSH HX
yacTHoe?
Pemenne. Ilyctp nepBoe uMcio paBHO X, a BTopoe Y. Toraa JOJDKHO

BBITIOJTHATHCS PABEHCTBO 1996x + 9_y6 =X+y, U3 KOTOpOro HaxoauM, 4to 2016x=y.

1
CrnenoBaTtenbHO, UX YacTHOE paBHO 2016 unu e

OTtBer: 2016 unu

2016

Kpurepun: [lonHoe pewienne — 7 6annoB; 3a npaBUiIbHBIA OTBET O€3 pelieHus —

1 6ann.

2. Tlo nporHo3aMm aHaJIMTUKOB B CIEIYIOLIEM IOAY YHUCIEHHOCTh 3KOHOMUYECKU
aKTUBHOIO HacelleHHUs (3aHATBIX M 0e3paboTHBIX) HEKOTOpPOro ropoja
yBenuuutcs Ha 4%, a uucino 0e3paboTHbIX ymeHbIMTCS Ha 9%. Ckosbko
NPOLEHTOB OT 4YMCJIa KOHOMMYECKH AKTUBHOIO HACEJEHHUs B CIEAYIOIEM
roay OyayT coctaBisTh Oe3paboTHBIE, €ClIH B 3TOM rojy ux osuio 5,6%7?

Pemenne. [lycTh X 4yesioBeK — YMCIEHHOCTh HAcCeJIEHHs ropoja MepBOHAYaIbHO.

Toraa 0,08x yesnoBek — uncno 6e3paboTHBIX NepBoHauanbHO. Ha naHHBI MOMEHT

YHCJIIEHHOCTh HacesieHus — 1,04x yenoBek, a yucio 6e3padbotubix — {0,91-0,056x)



yenosek. (0,91:0,056x-100)+1,04x=4,9% - npoueHT 0e3pabOTHBIX OT 0OLIEro
YUCJIa )KUTEJIEH Ha JJaHHbIA MOMEHT.

OtBer: 4,9 %.

Kpurepun: [lonHoe pemenue — 7 0amioB;, NPOABUKEHHE B pEIICHHUH, HE
JIOBEJIEHHOE 10 TOJIHOrO peuieHuss — 3 Oasuia; TOJIBKO NMpaBUIIbHBIM OTBET — |
Oas.

3. ®ynkuus f(x) TakoBa, 4TO JUIS BCEX HATYpajbHbIX N> CylIeCTBYeT NMpPOCTOH

JIeJIUTEIIb P YUCJIA N TAKOH, YTO
f(n) = f(ﬁ] —f(p).
p

U3BectHO, uto f(1001)=1. Yemy pasuo f(1002)?
Pemenne. 3ameTum, 4TO I J1060ro npocroro yuciaa p 3Hadenue f(p)= f(1) —

f(p). 3nauur f(p)= f_;l_) st modoro npoctoro yucna. s mpocTeIX 4Hcen p U q

noysiydyuM, 4yto Jubo f(pq)=f(p)-f(q)=0, nubo f(pq)="~f(q)—f(p)=0. nga Tpex
MPOCTBIX YHUCEI P, q U I NTONY4YUM, 4YTO f(pqr) = f(pq)—f(r)=—f(r)= —% (nopsiiok

MPOCTBIX YUCes MOXeT ObITh U Apyrum). Toraa f(1001) =f(7-11-13) = —f—(212= 1. Ho

toraa f(1002)=f1(2-3-167) = —f—(;l=l

~

Otser: 1.

Kpurepuu: [lonHoe pewenune — 7 6amios. [lokazano, yto f(1)=-2 unu umeercs

JI0Ka3aTeabCTBO TOro, 4yro f(pq)=0 — 2 6amna.

4. Ha npsmoii otmeueHno 3025 todek. CepeuHbl KaX/IbIX ABYX U3 OTMEUYEHHBIX
TOYEK IMOKPAacWJIM B 3€JIeHbIH, CUHMH WIM KpacHbli LBeT. JlokaxuTe, 4TO
KOJIMYECTBO TMOKPAILIEHHbIX B OJWH M3 LIBETOB TOYEK Ha MPSIMON HE MeHee
2016.

Pewenune. /{15 Hayana paccMOTpUM TpU TOYKU. OUeBUAHO, YTO I TpeX TOYEK

Ha TPSAMOHM CepeauHbl KaXIbIX JABYX H3 HHMX €CTh TPHU pa3jUu4yHble TOYKH.

PaccmMoTpuM kpailHIOIO TOYKY Ha npsiMoi. CepeauHbl MeXAy HEH U IAByMs

OMvKalWIIMMU K HeW TOYKaMH eCTh JBe TOYKH, KOTOpPBIE HE SABJIAKOTCA



cepeMHaMu Apyrux touek. Eciu yOpaTh 3Ty KpaHIOI TOYKY, TO KOJHYECTBO
MOKpalIeHHBbIX TOYEeK YMEHBILIMTCS XOTs Obl Ha ABe. [lanee yOupaem eiie oaHy
KpalHIOK TOYKy. Toraa KoluyecTBO MOKpaIIeHHBIX TOYeK YMEHBIIUTCS el XOTS
Obl Ha nBe. M Tak pnanee moka He ocraHercss Tpu Touku. [lomywaem, 4To
MOKpallleHHbIX TOYE€K He MeHblme 3+(n-3)-2=3+2n-6=2n-3, rae n -
KOJIMYECTBO OTMEYEHHbIX TOYeK. B ciyyae, eciu Ha npsiMoi pacrnosnoxeHo 3025
TOYEK, TO cepeMH oTMeueHO He MeHee 3-3025-3=6047. Takoe BO3MOXHO, €CIIH
BC€ OTMEYEHHbIE TOYKH pAacCIOJIOKeHbl Ha OJMHAKOBBIX pACCTOSHUSAX OT
cocennux. [Ipeanonoxum, uro Touek kaxjaoro usera He Oonee 2015. Toraa ux
NO0KHO ObITh He Oonee 3-2015=6045, a nokpaileHHbIX To4eKk He MeHee 6047.
3HAYUT, KOJIMYECTBO MOKPAILIEHHBIX B OJIMH U3 I[BETOB TOYEK Ha MPSIMON HE MeHee
2016.

Kpurtepuun: [lonHoe pemenue — 7 6auioB. JlokazaHO, YTO MOKpPAIIEHHBIX TOYEK
He MeHee 6047 — 4 6anna. [lpusenen npumep s 6047 nokpaiieHHbIX TOYEK — 2
Oanna. Jlokazano, uro u3 6047 nokpaieHHbIX ToYeK XoTs 661 2016 nokpalieHsl B
oauH uBet — | Gas.

5. Pewnthb ypaBHEHHUE:

x+1=[x]+l,
X

[x]
rae x=[x]+{x}.

Pemenmne. [Tocie 2KkBUBaIeHTHBIX TPeoOpa30BaHUM NPHUIEM K YPaBHEHHIO

7
x-[xDl-——=)=0,
x[x]
YTO PaBHOCHJIBHO COBOKYIHOCTH YypaBHeHUH X-[x]|=0 u [x]=1. Pemenuem
X

MepBOro ypaBHeHUs OyayT Bce OTJIMYHBIE OT HyJs Lenble yuciaa. Bo BTopom

7
YpaBHEHHUM LEJIYHO0 4acTh YMCJIA BbIpa3uM Kak [X|=Xx-{X}, oTKyaa {x}=x-—, W3
X

7 ”
KoToporo cieayer, 4ro O<x-—<1 mnpu [x]#0. PemenusiMu JIBOHHOIO
X

- 9
HEpaBEHCTBA SABISIOTCS X € {~ J7 @j U [\/7 %j M, CJIeJIOBaTeNbHO,



[x]e{-3; 2; 3}. Tenepp U3 ypaBHeHHUS [x]=Z HaxOoIuM x=—%; x=%; x=%. U3
X

IMOJIYHYE€HHBIX 3HAYEeHUH X Bbl6epeM T€, KOTOpPBIC IMpHHALICKAT IMPOMEXYyTKaM

{_ﬁ;l_@]u{ﬁ:HF]. 3Ha4MT x=—%-

2

OT1BeT: XEZ U x = —%.

Kputepumn: [lonHoe peiieHue — 7 OalnoB; MOdy4YeHbl [Ba JHUIIHUX KOPHA — 5

OaJls10B; yKa3aHO MHOXECTBO LIeJIbIX Yyucel — 3 Oaa.

6. Bo BnucanHom uetbipexyrosibHuke ABCD OKpyXHOCTb ONHMCaHHas OKOJO
tpeyrosibHuka COD (O — Toyka nepeceyeHUsi JAUAaroHajiei) NMPOXOAMUT Yepes
[IEHTP OINMCAaHHOH OKpYXXHOCTH ueTrbipexyrosbHuka ABCD. Jlokaxute, uto
yeTbIpexyroibHuKk ABCD — Tpaneuus.

Pemenne. [lycte O, — LEHTp OMUCAHHOW OKPYXHOCTHU YeThIPEXYIOJIbHUKA

ABCD. U3 ycnoBus cinenyet, yto ZCOD=ZCO,D=UCD. C apyroi cTOpOHBI,

ZCOD=(UAB+UCD)/2. W3 nByx paBeHCTB noaydaeMm, UAB=UCD.

CnenosarensHo BC||AD, yto u TpeGoBanoch 10Ka3arh.

Kputepun: [lonHoe pemenune — 7 OamioB; O0Ka3aTelbCTBAa HET, HO €CTh

MPOABHUIKEHUS] B BEDHOM HaIpaBlIeHUH — 10 3 OasuioB.

7. CywectBytor nau 2016 nocnenoBaTe/ibHbIX HaTypajbHbIX YHCEJ, CpEIH
KOTOPBIX €CTh POBHO 16 npocThix uncen?

Pewmienne. Beenem dyHkuuio S(n), paBHyHO KOJIMYECTBY IIPOCTBIX YMCEN OT N 10

n+2015. 3amerum, uyto S(n) orauyaercs ot S(nt+1) He Oonee, yemM Ha 1,

S(2017'+2)=0, S(1)>16 (2,3,5,7,11,13,17,19,23,29,31,37,41,43,47,53, ... -



npoctbie ynca). CienoBaTeabHO, CYLIECTBYET YUCIO m Takoe, 4To S(m)=16. T.e.
cpeau yucen or m 10 m+2015 poBHO 16 npocThIX UKcel.

OtBeTt: [la, cyliecTByIoT.

Kpurepun: [lonHoe peuieHue — 7 6aiioB; eclii He MOKa3aHO, YTO CPEIU MepBbIX

2015 4yucen npoctbix yucen Oosee 16 — 6 OannoB; 3a NMpaBUIbHBIA OTBET Oe3

peweHus — () 6anos.



