CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHNUKOB 2018 roaa I1IO MATEMATUKE
I TyP. 6 KJIACC.

1. Cama Jser cnare B 10 Beuepa u 3aBes OYIMJIBHHUK (CO CTpeJIKAMU
u mudepbiaarom Ha 12 gesennii) na 7 yrpa. Houbio B HEKOTODBIA MOMEHT
Oy IMJIBHUK, JIO0 9TOr0 PabOTABIINI UCIPABHO, CJIOMAJICS, U €r0 CTPEJIKHU I10-
M B 06paTHyIO CTOPOHY (¢ mpexkHeil ckopocThio). Tem nHe Menee, yTpom
Oy IMJILHUK TIPO3BEHET TOYHO B IOJIO?KEHHOE BpeMs. Bo CKOJIbKO ciioMaJics
oymupauk? OboCHYiITe CBOIT OTBET. (A. Kysneyos, /1. Hlupses)

2. Awnjprora pa3eaus mpsiMOYTOJTBHUK YeTHIPbMS TIPS 41161 12
MBIMHU pa3pe3amMu Ha 9 MPAMOYTrOJBHUYKOB M B KarKJIOM 183114110
JacTH HamlumcaJs, demy paBeH e€ nepumetp. [losyaummocs 9 16118 14

4qucesl, KaK Ha KapTwHke. 3BecTHO, 9TO POBHO B OJHOM
npsmoyrosibHIIKe AHproria omubcesa. Haiiure sror npamoyronsanaek. He
3a0y/ibTe ODOCHOBATH, MOYEMY OIMNOKA HAXOJUTCA MMEHHO B TOM IPIMO-
YrOJIbHIYKE, KOTOPBI BbI BLIOpaJIH, a He B KAKOM-TO ipyrom.  (A. Coavirun)
3. Hacrymuia ocenb. Ha nepeBe BucsT 3ejienbie, KeJIThle 1 KPACHBIE JIU-
CTbsI. 3€JIEHBIH JIMCT MOXKET MOKEeITETh WM OKPacHeTh. 2AKE/IThie 1 KpacHbIe
JINCTh, TIOBUCEB HEMHOI0, Ol 1aloT. Buepa Ha jiepeBe 3e/IEHbIX JINCTHEB ObLIO
CTOJILKO 2K€, CKOJIbKO U KPACHBIX, & KEJITHIX — B 7 pa3 00JIbIIe, 9eM KPACHBIX.
Cero/inst ke Ha JiepeBe MOPOBHY 3€JIEHBIX U YKEITHIX JINCTHEB, & KPACHBIX —
B 7 pa3 OoJiblie, YeM KENTHIX. JloKaxKuTe, 9T0 38 HOYb KOJIMYECTBO JINCTHEB
Ha JIEpeBe YMEHBIIIIOCh X0Ts Obl B 4 pasa. (A. Coavirun)
4. 3a 6oabmuM KpyriabiM cTooM cuaaT 100 geioBek: poiliapu, KOTOPbIe
BCerjla TOBOPSAT IPaB/Ly, U JIXKEIbI, KOTOPbIE BCerja JII'YT, NPUYEM H3BECT-
HO, 9TO CPEJH IMPUCYTCTBYIONIUX UMEETCsl XOTs Obl OJUH PBIAapb U XOTs Obl
ojmn Jizkerl. Kaxkipiii uesioBek BuuT ToJbKO 10 OstmKaiiimx coce/ieit cipasa
u 10 6imkaitimux cocefieit ciaeBa ot ceds. Kaxkiaoro cripocumu: Tor 6uduwn

boavwe puiyapet, wem axceyos? Jlokazknure, 970 KTO-TO oTBeTuT: Hem!
(0. Hsanosa)



CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHNUKOB 2018 roaa I1IO MATEMATUKE
I TypP. 7 KJIACC.

1. Ot kpas OOJIBIIOrO KBaJAPATHOTO JIUCTa OTPE3aH Ma-
JIEHbKWIT KB IPATHK, KaK ITOKa3aHO HA PUCYHKE, U B Pe3yJibTaTe
nepumerp Jcra yseanunsica Ha 10%. Ha ckoIbKO mpomeHTos L
YMEHBIIIIACH ILJIOMIAIb JINCTA ! (poavraop)

2. B cemMuyronbHHUKE TIPOBEJM HECKOJIBKO JUaroHajell KaK MOKa3aHo Ha
PUCYHKe, & B BEPIITHAX CEMUYTOJbHIKA PACCTABIIIN TeJible dncia. Jrsa kax-
JIOl CTOPOHBI CEMUYTOJBHUKA OKA3aJI0Ch, UTO OJHO U3 HHCE,

CTOAIMX Ha KOHIAX CTOPOHBI, JIEJIUTCA Ha Jpyroe. Moxer
[IPU 9TOM TaK OBITbH, UTO JJI JIOOBIX JBYX YHCEJI, CTOAIIUX HA
KOHIIaX ITPOBEJIEHHOI MaroHas i, HU OJHO W3 HUX HE JIeJIUTCS
Ha Jpyroe’ (0. Hsanosa, C. Heanos)

3. Kuerkn gocku 2017 x 100 (2017 ropusonraseit, 100 BepTukaseii)
[OKPAIIeHbl B IMaxMaTHOM mopsake. Crosinast Ha JIOCKe urypa KysHewux
JIEPXKUT T10J] OOEM BCe KJIETKU CBOEl MOPU30HTAJIN, UMEIOIINE TOT K€ IIBET,
YTO U KJIETKA, Ha KOTOPOI OHA CTOWT, & TaKzKe BCe KJIETKU CBOENl BEPTUKAJIU,
UMeEIOIIHe TPOTUBONOJIOKHBIN 11BeT. (UT06bI MOOUTH KAKYIO-TO KJIETKY, KYy3-
HEYWMK MOXKeT MepenpbiruBarh depes apyrue durypsl.) Kakoe nambosibiiee
YUCJI0 He OBIONUX JPYT Jpyra Ky3HEUHMKOB MOXKHO PACCTaBUTHL HA ITON JOC-
Ke? (H. Baacosa)

4. 3a 6osbmuM KpyribiM ctosioM cuiaar 100 gesioBek: pbiliapu, KOTOPbIE
BCeryla TOBOPAT IpaB/y, W JIZKEIbl, KOTOPbIE BCETJIa JTYT, IPUIEM HU3BECT-
HO, YTO CPEJU MPUCYTCTBYIONINX UMEETCH XOTd Obl OJIMH PBIIAPh U XOTs ObI
o/nH JizKerl. KaxKplit 4esioBeK BUIUT TOJbKO 10 Oukaiimmx cocefieil cipasa
u 10 Gnmkaitimux cocefieit ciaeBa ot cebs. Kaxkiaoro cripocumu: Tor 6uduwn
boavuse puyapet, wem adceyos? Jlokaxkure, 9To KTo-T0 oTBEeTUT: Hem!

(0. Hsanosa)




CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHNUKOB 2018 roaa I1IO MATEMATUKE
I TyP. 8 KJIACC.

1. B cemmyrosbHUKe TPOBEIN HECKOJBKO JMaroHajeil Kak ITOKa3aHO
na pucynke. Jluma paccraBum/l B BepHIMHAX CEMUYTOJHHUKA IIEJIbIE YUCTIA.
On yrBepxK/iaeT, 4TO Ha KOHIAX JIIOOOW CTOPOHBI CEMHUYTOJIBLHUKA CTOSIT
JIBA YHCJIa, OJHO U3 KOTOPBIX JIEJINTCA Ha JIPYroe; a KPOMe TOTO,

Ha KOHIIAX JII000I U3 TPOBEJICHHDBIX JTUArOHAJICH CTOAT YNUC/IA, HU
OJIHO U3 KOTOPBIX HE JIe/uTcd Ha jipyroe. MoxeT i 9TO OBITDH
paBIoii?! (0. Hsanosa, C. Heanos)

2. Hacrymmna ocenb. Hekoropble 3ei€énble JINCThs Ha JIEPEBE KEJITEIOT,
a HEKOTOpbIe 3eJIEHble JIMCThd — KpacHeloT. 2KEnTble m KpacHble JINCTb,
HOBKCEB HEMHOTO, omajaioT. Buepa 1/9 Beex JicTheB Ha JiepeBe ObLIN 3eiie-
HBIMH, errle 1/9 — KpacHbIMU, a ocTajbHbIe — KEaThIMU. A cerojast 1/9 Beex
JIMCTHEB Ha JlepeBe — 3eJIEHbIe, erne 1/9 — KEnThie, a ocTalbHble — KPACHbIE.
Hokazxkure, aro He MeHee 3/4 JIMCTHEB, BUCEBIINX BUYepa HA JIEPEBe, Oaju
3a 9TY HOYb. (A. Convimun)

3. Kueruaras durypa «yrosok» COCTOUT U3 MEHTPAJIbHON KJieT-
KU, K KOTOPO#l INPUCOCINHECHBI 'OPU30OHTAJIbHBIA U BEPTUKAJILHBIA IIPd-
MoyrosibHEKY 1 X 10 (Ha pECyHKe MMOKa3aH OJMH U3 Y€ThIPEX BO3MOKHBIX [
BHJIOB YI'OJIKOB, CTOPOHA KaKJIO#l KJeTku paBuHa 1, a Bcero B durype H
21 knerka). Jlokaxkure, 9To mpm JIOOOI packpacke KJIETOK KBajpara |-
2017 x 2017 B 120 11BeTOB M3 HETO MOYKHO BBIpe3aTh YIOJIOK, COJlepKa- ||
muii JBe KJIeTKU oJuHaKoBOro nsera. (/. Kapnoe) [(TITTIITLL]I

4. B rpeyrombnuke ABC /B = 2/C. Ha nyue BA Boibpana touka D
tak, uro AC = BD. Jlokaxwure, ato AB + BC' > CD. (A. Kysneyos)

5. Jlema BwImmcas Ha JIOCKYy B HOpSJIKE BO3pacTaHUs BCE HATYPAJIb-
Hble JIEJIUTE/IM HATYPAJbHOIO Yucjaa n, a uma crep HECKOIBKO IMEPBBIX U
HECKOJIBKO TIOCJIETHUX HHCes MOJIYIUBIIErocd pgjaa Tak, 9TO OCTaJaoch 151
qucsio. Kakoe manboJsibiliee KOJIMYIECTBO U3 3TUX 151 mesumreseil MOIJIO dAB-
JISIThCS TSTBIMU CTENEHIMHU HATYPAJTbHBIX TIUCET! (M. Anwmunos)




CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHNUKOB 2018 roaa I1IO MATEMATUKE
I TyP. 9 KJIACC.

1. Craprne koaddunmenTsr KBaapaTHbix TpexaaeHoB f(x) u g(x) pas-
ubl 1. Haiture f(6), econ m3BectHO, uTo ¢(6) =5 1

f=H @ 3

g(=1) g(1) 2

(A. T'onosanos)

2. Kierku mocku 20 x 20 mokpalieHsl B IaxMaTHoM mopsake. Crosimast

Ha Jiocke purypa kyaHewur JepxKUT 1101 60eM BCe KJIETKH CBOel TOpU30HTa~
JIA, UMEIOIIEe TOT K€ IBET, YTO U KJIETKa, Ha KOTOPOIl OHA CTOUT, & TaKKe
BCe KJIETKU CBOEIl BEpTHKAJIM, MMEMOIIHe TPOTUBONOIOKHBI 1Ber. (YTo6bI
oOUTH KAaKYIO-TO KJIETKY, Ky3HEUUK MOXKET IEPEIPBLIIMBATL Yepe3 JIPyrue
dburypsr.) Kakoe Hambosibiiee ancsio He OBIONMX JIPYT JApyra Ky3HEUHKOB
MOYKHO PaCCTaBUTh HA 9TO J0CKe? (H. Baacosa)
3. OxpyKHOCTB, mpoxo/isiiast depe3 Bepimuabl B u C' tpanemuun ABC D,
nepecekaer 60koBbie cropobl AB u C'D B Toukax X u Y €OOTBETCTBEHHO
n Kacaercs ocuoBanusag AD B Touke K. Oxkaszajoch, uro Z/ZBKC = 50°, a
/ZABK = Z/KDC'. Haiinure Z/XKY . (C. Bepaos)
4. Ha nocke Obumn Boimucanbl 4000 pas3myHbIX HATYypPaJIbHBIX YHUCET,
Menbmux 30000. Eciim Ha g0cKe BhIIUCAHBI YuCia a U b, pa3peniaercs J10-
nucarb Ha Jocky uuciao HOJ/l(a,b). Jlokaxkure, 9TO TAKUMU ONEPAIIUSIMU
HeJIb3s JI0OUThCsT TOTO, 4TO Bee 4ncia or 1 g0 10000 OyayT BbIIMCaHbI Ha
JOCKe. (C. Bepaos, A. Xpabpos)
5. Ha mrockoctu ormedeno 179 touek. /lokaxkure, 4To HAHJAETCA TaKasd
OTMEYEHHAsl TOYKA, YTO PACCTOSHUA OT Heé JIO JIBYX OJIMKAMImMX K Heil oT-
MEYEHHBIX TOYEK OTINYaloTcd He Oojiee ueM B 1,79 pasa. (O. Heanosa)



CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHNUKOB 2018 roaa I1IO MATEMATUKE
I Typ. 10 KJIACC.

1. U3 60JbIoro KyOM4YecKoro KycKa ChbIpa BbIPE3aJin
U Cbe KyOUdecKuii KyCOK moMeHbIe (ojiHa U3 IpaHeil Bbl-

PE3aHHOT0 KYCKa JIE2KUT Ha I'PaHd OOJIBIIOTO KyCKa, Kak Ha
pucynke). B pesyibrare miomna/b IIOBEPXHOCTH ChIPA YBEJIH- H
yntach Ha 24%. Ha CKOJIBKO IPOIEHTOB yMEHBIIIICA €10 00b-
ém? (/. Maxcumos)

2. Ilpomomxkenne buccekrpucekl BL Ttpeyronbanka ABC mepecekaer ero
OIMCAaHHYIO OKPYKHOCTH B Touke K. Buccekrpuca Buerrnero yria B mepe-
cekaer rpojoskenne orpeska C'A 3a touky A B Touke N. [lokaxkure, 910
eciu BK = BN, Tto orpe3ok LN paBeH JmaMeTpy ONUCAHHOW OKPYZKHOCTH
TPEyroJIbHUKA. (A. Kysneyos)

3. @ejg BoIIHECAT BCE HATYPAIbHBIC JCJUTE/N TUCIA N, JICXKAIUE B OT-

peske [2109 3190] Mozker s okazaTbes, uro on Buimmcan posro 100 uucest, u
POBHO 35 U3 HUX — KyObl HATYPAJIbLHBIX YUCEJI! (M. Anmunos)
4. Ksajgparnbie tpéxaiens! f(z) u g(x) TaKOBBI, 9TO
/2 B
9(2)  9(3)

Haiimure f(1), eciim usBectHo, uto g(1) =2, f(5) =7 u g(5) = 2.
(A. T'onosanos)
5. [lano mosioykuTesbHOE YHCIO €. B mpocrpancTBe oTMedeHo 99 Touek
TaKuM 00pa30M, 4TO JJI KazKI0i U3 OTMEYCHHBIX TOUEK PACCTOSHUS JI0 JBYX
OIMKAUIIUX K HEell OTMEYEHHBIX TOYEK OTJIUYAIOTCH XOTd Obl B ¢ pa3. llpwm
KaKOM HamubOJIBIIEM ¢ 9TO BO3MOYKHO? (0. Hsanosa)



CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHNUKOB 2018 roaa I1IO MATEMATUKE
I Typ. 11 KJIACC.

1. Yucna a, b, ¢ yI0BIETBOPAIOT yPABHEHUIM
ab+a+b=c, bc+ b+ c=a, ca+c+a=0.

Haiinure Bce BO3MOXKHBIE 3HAYCHUS (.

2. TlocnenoBareabHOCTD (T,) 3ajaHa YCJIOBUSIMUA: T1 = 1, U IPU KaXKJIOM
HATYPAJBHOM 7T IUCJIO T, y1 PABHO HAMOOJIBIIEMY YHCJIYy, KOTOPOE MOYKHO
MIOJIyYUTh TIepecTaHoBKO# nudp yucia x, + 1. Haiigure nanmenbitee n, jijis
KOTOPOTO B JIECATUIHON 3aIMCH InCIa &, poBHO 2017 3HAKOB.

(A. T'onosanos)

3. B rerpasape ABCD wmenmana AE rpanu ABC' nepneHjuky/isipHa
pebpy BD, a menumana AF rpanu ABD nepnenaukyisipaa peopy BC. [lo-
KaxkuTe, 9To pebpo AB neprnenaukynapno peopy CD. (A. T'onosanos)

4. Ksazparnsre Tpéxwiens! f(x) n g(x) TakoBBI, 9TO

f2) _ 1B _

9(2) 93

Haiimure f(1), ecoim m3sectno, uaro g(1) =3, f(4) =7 u g(4) = 4.
(A. T'onosanos)
5. Ilpm cocraBienuu BapuaHTa PAHOHHON OJIMMIIUALI KAXKIBIH HJICH
JKIOPH NIpUHs yaactue He 6osiee dem B 10 obcyxmenusax. O6cyxkaenns Obl-
BalOT OOJIBITNE U MaJible. B MajoM 0O6CyKIEeHIN yIacTBYIOT 7 YIEHOB XKIOPH,
KazK/IbI{f 13 KOTOPBIX IIJIET POBHO 110 OJHOMY 3JIEKTPOHHOMY ITHCHMY KarKJO-
My u3 6 ocrasbHBIX. B O0JibIioM 00CYZK/JIeHNN YyYacTBYIOT 15 YJIEHOB XKIOpH,
KazK/IbI{l 13 KOTOPBIX IIJIET POBHO 110 OJHOMY 3JIEKTPOHHOMY MHICHMY KarKI0-
My u3 14 ocraynbubix. Beero 6n110 nociano 1994 nucbMma, He cauTas IMUCEM,
KOTOPBIE IOCTAJ CEKpeTaphb KIOPU. B CKOJILKUX OOCYKICHUAX YIaCTBOBAJ
ceKkperapb ! (A. T'onosanos)



