3apnanns 1 — 8 XIV ob6aacHoro TypHipy ronux matematukiB 2018-2019 u.p.

1. PoGot mpumymar mmdp 1ist 3anucy ciiB. Bin 3amiHuB Aeski OykBu andasiTy oJHOIU(OPOBUMU
yy nBOIM(ppoBUMH YnciiaMu (Pi3HI OYKBU — PI3HUMHU YHCIIaMH ), BAKOPUCTOBYIOUH JUIe 1uppu
1, 2, 3. Cnouatky BiH 3ammdpysas cedbe: POBOT=3112131233. IloTim 3amucaB cBoiM mudpom
ciioBo MATEMATUKA. Ane nyxe 3nuByBaBcs, mo mudpu caie KPOKOAMII ta BETEMOT
BUSIBWINCS OJTHAKOBUMHU. 3anuiIiTh 1uM mugpom cioso AJITEBPA.

2. Oprkomiter XIV 001acHOrO TypHIpY IOHMX MaTeMAaTHKIB BiJ3HAUYMB NEPEMOXKIS TYpPHIpY B
OCOOMCTIH TEPIIOCTI 3a4apOBaHOI0 KOPOOKOK 3 YOTHPHAIIATEMA ITyKepKaMu. AJie, sIK TUIBKH
BiH 3a0UpaB 3 KOPOOKH AESIKY KUIBKICTh ITYKEPOK, YaCTHHA 3 HUX (MMPUHANWMHI OJIHA, ajie HE yCi)
MUTTEBO IOBepTajacs Hazaa y KopoOky. IIpu 1mpboMy KOXXKHOI HACTYMHOI cpoOu KUIBKOCTI
IYKEPOK (SIK 3a0paHuX, TaK 1 MTOBEPHEHHUX ) HE MOTJIA MOBTOPUTHUCA. SIKIIO K HA SKOMYCh KPOIIi
JOTPUMATHCS OCTaHHBOI BHUMOTM HE BJABAllOCS, TO KOpPOOKa TaEMHHYE 3HHMKAala pa3oM 3
yKepKaMH, SKi Ha [ed MOMEHT y Hii 3anmumanucs. SIKy HaiOUIbIIy KUIBKICTH ITyKEpOK
MIEPEMOXKIICB] BAACTHCS 3AUIIATH 001 HA MOMEHT 3HUKHECHHS YapiBHOT KOPOOKU?

3. Ha cromi nexars 9 s61yK, yrBoprorouu npu msomy 10 psiaiB mo
Tpu A0JTyKa SK Ha MAIOHKY cripaBa. KOHOMY MaTreMaTHKy BiZOMO,
IO Y JIeB’ATHOX PsiIax CyMapHI MacH TPbOX SOIyK OJHAKOBI, a B
OJIHOMY — Taka maca s0IyK € OuIbllol0. Y HBOTO € Tepe3u 3

IBOMa Ianbkamu 0e3 rup. BiH Moxke B3STH 31 CTONY JAOBUIBHY C :)
MapHy KUIBKICTh SI0JYK 1, CKOPUCTABIIUCH TEPE3aMH, MIOBEPHYTHU
iX Ha CTiJI, KO)KHE Ha CBOE TONEpPEAHE MicIe. 3a Ky HalMEHIIy

KUIBKICTh 3Ba)KyBaHb BIH TapaHTOBAaHO 3yMi€ BUSBHUTU psl, B
SAKOMY CyMapHa Maca TpboX s0J1yK € HaiOUIbII00?

4. IlnomuHy po30MiIM Ha OJMHUYHI KBaJpaTUKHU 1 Y KOXKEH KBaJpaTUK 3amucalid MO OJHOMY
HaTypaibHOMY uHciy. [liciast mboro s KOXKHOTO KBaJpaTHKa MOpaxyBajd PI3HULIO: TOOYTOK
quceln, 3alMCaHUuX Yy CYCIIHIX 3 HUM KBaJpaTHKax 3jiBa Ta CIpaBa, MIHYC JOOYTOK YHCed,
3alMCaHMX y CYCIJIHIX 3 HUM KBaJpaTHKax 3HU3Y Ta 3BepXy. UM MOIJIo cTaTHcs Tak, 0 yci Taki
pi3HUIll JOpiBHIOWOTH 11 ?

5. Uwu icuytors 2018 momapHO pi3HMX HAaTypaJbHUX YHUCEN TaKHUX, 1[0 cyMa OOEpPHEHHX 0 HHUX
Yyucen IOpiBHIOE 1.

6. KpuBa Ha IUIOIIMHI y AesKii AekapTosiif cuctemi koopauHat € rpadixom ¢ynkuii Y =SinX.

D - . . )
Yu Moxe BOHA B I1HIIIIH JieKapTOBii cucTeMi KoopauHat 0yTH rpadikom gyHkmii Y =SIN~ X ?

) ) ) ) _E _ 2 3
7. Yucna ®iboHayui Bu3HavaroThes piBHocTamu: F =F, =1, Fx+F vy =F 2z
F.,=F +F.,n>1Jns xoxnoro wuarypansHOro Fy+ Fn+122 =F , X2,
ypciaa N po3B’sHKITh CUCTEMY PIBHSAHD: 2 _ 3
P yP I:nZ + I:n+1X - I:n+2y '
8. Hexaii a, b, C — goBineHi gogatHi umcna; (X, Y, Z) — Jneska iX mepecraHoBka. JlochimiTe,
X y z
SKUX 3HAYeHb MOKE HaOyBaTH BUpa3 A= + +

a+b b+c c+a

Ilpumimka. 3aBnannaa 9 — 20 OyayTh po3MillleHI Ha HAIIOMY CaWTi MIiCIs ONMPUIIIOJAHEHHS 3a/1a4
BceykpaiHChbKOTO TypHIpY IOHUX MaTeMaTHKiB iMeH1 nmpodecopa M.U. SAnpenka.



