CyMcChbKUM 007aCHUM IHCTUTYT MICSAUIIIIOMHOT TI€JJaroriyHOi OCBITH

3aBaanus
II etany BeceykpaiHCbKOI YYHIBCHKOI 0JIIMITIAAN 3 MATEMATHKH

2017-2018 u.p.

6 KJ1ac

1. 3’scyiire, un aumuTbea cyma yucen 1 +2 + 3 + ..+ 2015+ 2016 + 2017 na
2017? BignoBigs oOTpyHTYHTE.

2. UYeOypamka Tta Kpokomun I'ena 3’imum topr. YeOypamka iB yaBiul
noBiIbHIIIE 3a Kpokonuna ['eHy, ajne moyaB icTH Ha XBUJIMHY paHimie. 3’ sCyBanocs,
110 BOHU 3’1l opiBHY. 3a sikuii yac YeOyparnika cam 3’iB Ou 1ieit Topt?

3. B aeponopry «bopucniiae» € Topu3oHTajIbHa pyxoMa JAOpiKKa JOBXKHUHOIO
500 meTpiB, sika MepeMilrye macaxupiB 31 mBUAKICTIO 4 kMm/Toa. Tersna ta OkcaHa
OJTHOYACHO 3aXOJATh Ha 110 JOPIKKY, TprudoMy TeTsiHa iiie TOp1’KKOO 31 IBUAKICTIO
6 xm/roa, a OKcaHa CTOITh Ha Micli. 3 ACylTe, sIKOI OyJe BIICTaHb MIXK JIIBYaATAMH,
xoiu TerstHa niiine 70 KiHOS AopiKKU? BianoBias 00IpyHTYMTE.

4. Y naHuii MOMEHT CiM'd CKJIaJJaeThCs 3 OaThKa, MaTepi Ta cuHa. Cyma poKiB
yciX 4wieHiB ciM'T opiBHIOE 65. YoTupu poku ToMy 0aThKO OYB CTapIIuii 3a CHHA B
9 pasziB. JleB’saTh pOKIB TOMY cyMa pOKiB ycix uieHIB ciM'i mopiBHIoBasia 40.
3’scyiTe, CKUTbKH pOKiB 0aTbk0B1? BiAmoBiabs 001pyHTYMTE.

5. Y KIITUHKY KBajpaTa 3x3 1o OJHOMY 3amucaHi uucna 1, 2, ..., 9 Tak, 1mo
CYCIIHI 4YHClia CTOSTh y CYMDKHUX MO CTOPOHI KIITHHKax. Bimomo, mo cyma
YOTUPBOX YHMCEN, IO CTOSATh Y KyTax KBajparTa, AopiBHIOE 18. 3’scyiiTe, sike 4ncio
3anucaHo BcepeauHi? Binmosinb oOrpyHTYyMTE.

Ha BukonanHs poOOTH BIABOJIUTHCS 3 TOIUHU
KoxHa 3amaya omiHOeTECA B 7 0aliiB
Buxopuctanss nudpoBux NpuCTPOiB HE JO3BOISETHCS



CyMChbKUM 007aCHUM IHCTUTYT MICISAUIIIIOMHOT TI€JaroriyHOi OCBITH

3aBaaHHA
II etany BeceykpaiHCbKOI YYHIBCHKOI 0JIIMITIAAN 3 MATEMATUKH

2017-2018 u.p.

7 xJaac
1. JliTpHUK HATypaJbHOTO 4YHCJA HA3WBAETHCS BIIACHUM, SKINO BIiH HE
JIOPIBHIOE caMOMYy 4ucCiIy Ta Ounbmimii 3a 1. 3HaiiaiTh yci Taki HaTypaidbHI YHCIa, Y
AKX HaOLIpIIuKA BiaacHui AUIBHUK Ha 2017 OuIpliMii 3a HAWMEHIINA BJIACHUI
JIBHUK.

2. 3Haitnite ycl Taki nBonudpoi HaTypanbHi uyncina N, siki JOpIBHIOIOTH CyMi
udp uucna N 1o sxoi qonaetses Kyd cymu nudp uncia N. Biamosins oOrpyHTyHTE.

3. Y maHuii MOMEHT CiM'sl CKIIafaeThes 3 6aTbka, MaTepi Ta cuHa. Cyma pokiB
yCiX 4wieHIB cIM'T TopiBHIOE 65. HoTupu poku TomMy 0aThbko OyB CTapUIMil 3a CHHA B
9 paziB. /JleB’sATh pOKIB TOMY CyMa pPOKIB yCiX 4JieHIB ciMm'i gopiBHioBana 40.
3’scyiTe, CKUIbKU pOKiB 0aTbk0B1? BiamoBiab 00TpyHTYMTE.

4. KBazpar po3pizanuii Ha 4 OJIHaKOBUX MPSIMOKYTHHKH Ta 1 kBajpat (puc. 1).
Bimomo, mo miuoma MEHIIOro KBajpara JOpiBHIOE 16, a 1wiom@a KOXHOIO
OpSIMOKYTHHKA — 96. BU3HauITh CTOPOHU NPSIMOKYTHHUKA.

5. ¥V xmtuaun jgomkud 10x10 no oxHoMy BmucaHi

HaTypanpHl yncna Bix 1 mo 100. Camko moxxe BUOpatu Oyib- .
AKAM KBaApaT 2x2 Ta JAOAATH JO KOXHOTO 4YHCIA IbOTO [-------- el
KBaJipaTa OJJHAKOBE L€ Yucio. UM icHye Taka pO3CTaHOBKA, MPH

akuid Caliko 3MO0€ OTPHUMAaTH HOBY PO3CTAHOBKY YHCEN, IO i

OTPUMYETHCS 3 TIOUYATKOBOI MOBOPOTOM Ha 90° BITHOCHO LIEHTPY Prc. 1
uc.

kBaapaTa? BinmoBigs oOrpyHTYyMTE.
6. Y maxoBoMy TypHipi B OZJHE KOJIO TPpajid 8 YYaCHHUKIB. 3a MEPEMOTY Aa€ThCsA

. 1 . . . .
1 ouko, 3a HIYUIO — > 3a mopasky — 0. Toi, XxTo nociB Apyre micue, HabpaB CTUILKU

K OYOK, CKUIBKM YYAaCHHMKH, IO MOCiaM octaHHl 4 micus. Cepen mapTid, 10 MiX
co0o10 3irpanu 4 y4acHHMKH, sIKI Tiocuu mepii 4 micis, Oylio nmpuHaiMHI 3 HiYui.
3’scyiTe, CKUIBKK 040K HaOpaB MepeMOXKelb TypHIpY?

Ha BukoHaHHs poOOTH BIABOAUTHCS 4 TONUHH
Kosxna 3amaya omiHroerscs B 7 0amiB
Buxopuctanss nudpoBuX MPUCTPOIB HE JTO3BOISETHCS



CyMcChbKUM 007aCHUM IHCTUTYT MICSAUIIIIOMHOT TI€JJaroriyHOi OCBITH

3aBaaHHA

II etany BeceykpaiHCbKOI YYHIBCHKOI 0JIIMITIAAN 3 MATEMATHKH
2017-2018 u.p.

8 kiac

1. Homenith, mo uncio 2014-2015-2016-2017+1 € xkBagpatoM HATYpPaJIbHOTO
YJHUCa.

2. Y naHuii MOMEHT ciM'sl CKIafaeThes 3 0aTbka, Matepl Ta cuHa. CyMa pokiB
yCiX WiIeHiB ciM'l gopiBHIOE 65. HoTupu poku ToMy 6aThko OyB CTapIlvii 3a CHHA B
9 paziB. JIeB’sTh pPOKIB TOMY CyMa pOKIB yCiX WieHIB ciM'i nopiBHioBasia 40.
3’scyiiTe, CKUTbKH POKiB 6aTbKOBi? BiAmosias oOrpyHTYHTE.

3. 3HaiaiTe yci Taki Tpurudpoi HatypanbHi yncia N, ski JOpIBHIOIOTH Cymi
uugp uncia N 1o sKoi gogaetses Kyo cymu nudp uucna N.

4. Ha mormi 3anmcani uncna 1, 3, 6 ta 10. Ha ko)kHOMY KpOIIi MOYKHA BUTEPTH
Oyab-gKi JBa 3 HalMCaHUX 4Hcel a, b i 3ammcatu 3amicTh HMX umciaa a+b Ta ab.
3’scyiTe, 41 MOXKHA TPU IIbOMY OTpUMaTH Ha aouii yucia 2016, 2017, 2019, 2022?
BianoBias oO0rpyHTYHTE.

5. Y tpukytnuky ABC nHa ctoponi BC BuOpano taky Touky K, mo Bigpizok AK
nepetunae meniany BM y touri N, mpugomy AN = BC. Jloexits, mo BK = KN.

6. Ky0 5x5x5 rt1peba TOBHICTIO 3allOBHUTH MEHIIMMH KyOWKaMu 3i
ctopoHamu 1, 2 Tta 3 Tak, 100 BOHM HE MEpeTUHANUCA. 3 SICyHTe, YU MOXKHA MpuU
[[bOMY BUKOPHCTATH MeHIe HIXK 50 Takux KyOukiB? BinmoBias oOTpyHTYHTE.

Ha BukoHaHHs poOOTH BiABOJUTHCS 4 TOAUHU
KoxHa 3amaua OmiHIOETHCS B 7 OaliB
Buxopuctanss nudpoBux NpucTpoiB HE JO3BOISETHCS
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3aBaanus
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9 kJiac

1. O6unciTH 3HAYCHHS BUPA3Y:

2019§ . 20181—8 — 2020g . 2017E .
19 19 19 19

2. Ha nommi 3anucani yucna 1, 3, 6 ta 10. Ha ko)xHOMY KpOIll MOYKHA BUTEPTH
Oyab-gKi JBa 3 HalMCcaHUX 4Hcel a, b i 3ammcatu 3amicTh HHX umciaa a+b Ta ab.

3’scyiTe, Y1 MOXKHA MPU IbOMY OTpUMaTH Ha aoui yucia 2016, 2017, 2019, 2022?
BianoBias oO0rpyHTYHTE.

1 + 1 = 2015,
Xy
. : 1 1
3. Po3B’s1kiTh ccTeMy pIBHSAHD: | — + = = 2016,
y z
1 + 1 =2017.
z X

4. Bigomo, mo a # b ta piBasaaag ax?%t’ + x208 + =01 bx?0" + x0% + 3 =0
MAalOTh CIUIBHHMEA JIACHUM KOpiHb. 3HAHAITE @ + D .

5. ¥ rtpamnenii ABCD 3 ocnoamu AD 1 BC , AD > BC , miaronam AC i BD
nepeTuHatoThes B Toulll E. Jlotmuna no omwmcanoro kona TpukyTHuka BCE,
npoBeneHa B Toulll E , neperunae npsimy AD B Touri F tak, mo Touka D nexuth Mix
toukamu A 1 F . Bimomo, mo AF =a, AD = b . 3naiinite noBxuny Bigpizka EF .

6. Maemo gomky 3 2016 psnakiB Ta 2017 croBmumkiB. 3’scyiiTe, 94 MOXHa
npuOpaTH JBI KJIITUHKKA 3 OCTAaHHBOTO CTOBITUMKA TakK, MO0 JIOUIKY, sKa BUHIIIA,
MOXKHa OyJi0 3aMocTUTH 0€3 HakiIanaHb (irypkamu, 10 HaBeJeHI Ha puc. 1, sKi
MOXHa IoBepTaTu. Bianmosiab oOIpyHTYHTE.

Ha BukoHaHHS poOOTH BiABOJUTHCS 4 TOIUHH
KosxHa 3amaya omiHOeTsCsa B 7 O0aiiB
Buxopuctanss nudpoBuX MpUCTPOiB HE JO3BOJISETHCS



CyMcChbKUM 007aCHUM IHCTUTYT MICISIUIIIIOMHOT TI€JaroriYHOT OCBITH

3aBaaHHA

II etany BeceykpaiHCbKOI YYHIBCHKOI 0JIIMITIAAN 3 MATEMATHKH
2017-2018 n.p.

10 k1ac
1. OGuucauTh 3HAYCHHS BUPA3Y: \/2017+ 2+/2016 — \/2017— 2+/2016 .

2. JlimpHUK HATypaJbHOTO YHCIIa HA3UBAETHCS BIACHUM, SKIIO BiH HE
JOPIBHIOE CaMOMY YHCITy Ta OinbImmid 3a 1. 3HAWMITH yCI Taki HATypalbHI YUCia, Y
SAKUX HaOUThIMi BiacHWM AUTbHUK Ha 2017 Oinbire abo MEHIIEe OJUHAMISTOTO
CTETICHSI HAMEHIIIOTO BJIIACHOTO JiTbHUKA. BiAMOBiAL OOTpYyHTYHTE.

3. Bimomo, 1m0 qomatHi AiMcHI 9ucia X 1Y 3aI0BOJIbHSIIOTh HEPIBHICTh

3X+4y+62<12. JloBeniTh, O x +./y +/z2 <3.

4. Ha xaretri AC mpsimokyTtHOoro tpukytHuka ABC (£BAC = 90¢) BigmiueHo
touky D, Taky, mo £CBD = 30°. JloBexits, mo CD >2AD

5.  3HaimiTe BCl  LUIl  3HAYEHHS @, NOpU  SKUX  PIBHSIHHSA
x%+(2017+a)x+2016a+4033=0 Mac wii po3B’A3KHU.

6. Ha mamepi B KIITHHKY 31 CTOpPOHOIO | 3a/llaHO 3aMKHEHY JamaHy O0e3
CaMOTEpPETHUHIB. YCl BEpUIMHHU JaMaHOi JIeKaTh Yy BY3Jlax CITKM, a BCI il JIaHKHU
YTBOPIOIOTH KYT 45° 3 JIHISIMU CITKH, a IUIONIA, sIKY BOHa OOMEXKY€E, TOPIBHIOE 8.
3’dacyiTe, CKUIBKMA BY3JIB CITKM MOXE JIeKAaTU BCEpEIMHI (HE Ha MexX1) JamMaHoi?
BianoBias oO0rpyHTYHTE.

Ha BuxoHanHst poOOTH BIABOAUTHCS 4 TOAUHH
KoxxHa 3amaga omiHOeThCd B 7 OB
Buxopuctanss nupoBUX MPUCTPOIB HE JTO3BOJAETHCS



CyMcChbKUM 001aCHUM IHCTUTYT MICISAUIIIIOMHOT TI€JaroriyHOi OCBITH

3aBaaHHA
II etany BeceykpaiHCbKOI YYHIBCHKOI 0JIIMITIAAN 3 MATEMATHKH
2017-2018 u.p.

11 kaac
1.2.4+2-4.8+...+n-2n-4n
1-3:9+2-6-8+...+n-3n-9n

, ko N=2017.

1. OGuucauTh 3HAaUCHHSI BUPA3y i/

2. Po3B’sikiTh piBHAHHSA: 2017 — 2016"=1.

3. Bigomo, 110 X 1y — goxgatHi AiiicH] yncna , as skux x+y=1. JloBeniTs, 1o

i)

4.V tpuxkytauky ABC, 2ABC = 120°. Bcepeneni kyra ABC BigmMiueHO TOUKH
M u N, Taki, mo AM = BM, BC = MC, BN = CN u BA = NA. Jloexits, mo BC = AB.

5. 3nanaiTe yci taki pynkmii f(X), o Bu3HAYCHI Ha MHOXKHWHI JIHCHUX YHCEl,
K1 TUIS OBLUIBHHX TIHACHUX X, y 3aJ10BOJILHSIIOTH PIBHICTb:
f (xy) = xf(y)+2017f (x) + 2016.

6. KoxHe 1iJie 4Mciio Ha KOOPJMHATHIA TpsiMid po3dapOoBaHO KOBTHM a0o
CUHIM KOJhOpoM, nipuuomy uucia 2016 1 2017 pozdapOoBaHo pi3HUMHU KOJIHOPAMH.
3’sacyiiTe, yu 0OOB’A3KOBO MOXKHA 3HAWTH TPU OJHAKOBO po3(apOOBaHUX IIITUX
4uCIa, CyMa sIKUX JOpiBHIOE Hyi0? Binmosinb oOTpyHTYHTE.

Ha BuxoHanHs1 poOOTH BIABOAUTHCS 4 TOIUHU
Koxxna 3amaya omiHroerscs B 7 0aiiB
BuxopucTtanss nudpoBUX MPUCTPOIB HE JTO3BOJISETHCS



