CyMcChbKUM 001aCHUM IHCTUTYT MICSAUIIIIOMHOT TI€JJaroriyHOT OCBITH

3aBaaHusa

II etany BeceykpaiHCbKOI YYHIBCHKOI 0JIIMITIAAN 3 MATEMATHKH
2018-2019 u.p.

6 KJac

1. O6umCHIITE 3HAYCHHSI BUPA3y (1+ 1]-(& 1)-[1+ 1) : ....-(1+ L)
2 3 4 2018
2. Y ponuni Ilerpenka — dyeTBepo MdiTel (XJOMYUK 1 TPU JIIBUUHKH):
5, 8,13 1 15 pokiB. OHa q1BUMHKA XOIUTh Y OUTSYUH casiok, Taus ctapiia 3a IOpy,
a cyma pokiB Tani Ta CBiTianu AUIUThCS Ha 3. 3’sCylTe, CKUIBKM POKIB KOXKHIN
TUTHHI. BiamoBiib 0OIpyHTYMHTE.

3. IlpsMokyTHuK po3pizaHuii Ha 9 MEHIIUX
NPSIMOKYTHHKIB, SIK ITOKa3aHo Ha puc. 1. Bimomo, o cyma
NEePUMETPIB CIpUX NPSIMOKYTHHKIB JOPIBHIOE 8, a cyma

nepuMeTpiB OUIMX NpsAMOKYTHUKIB — 10. 3’scyiite, yomy

JIOPIBHIOE IEPUMETP BEJIMKOr0O NPSIMOKYTHHKA? BianoBias Puc. 1
OOIpYHTYHTE.

4. Yuaurtens Ha gomii 3anmucaB unciao 12341234123412341234. 3’scyiite, sKi
1udpu 3 IHOTO YKCIIa HEOOX1THO BUKPECIUTHU, OO OTpUMATH HAO1JIbIIIe YUCIIO, 10
nimuThes Ha 97 BinmoBiae oOTpyHTYHTE Ta 3alUIIITh YUCIIO, III0 OTPUMAIIH.

5. Ky0 13 pebpom 3 pospizaHo Ha 27 MeHIIUX KyOuKiB 31 ctopoHoto 1. ITics
1poro 21 MayieHbKui KyOuk Oyino modapOoBaHO y >KOBTUM KOdip, a 6 1HIIHX — y
onakuTHUil. IloTiM 13 Manmux KyOWKIB 3HOBY CKJIQJIM BEJIMKHMN TaKMM YHHOM, LI00
YacTHUHA MOBEPXHI BEIMKOro KyOMKa Majia IKoMOora MeHIle OJakUTHHUX (PparMeHTiB.
3’dcyiiTe, Ky YaCTUHY 3a TaKUX YMOB BIiJl YCI€l IJIOIII MOBEPXHI Ky0a yTBOPIOIOTH
OnmakuTHI yactTuau? BianoBiabs oOrpyHTYTE.

Ha BukoHaHHS pOOOTH BIABOJUTECS 3 TOIUHU
Kosxna 3amaya oniHroerscs B 7 0aiiB
Bukopucransas muppoBuX IpUCTPOIB HE JO3BOJIIETHCS



CyMcChbKUM 001aCHUM IHCTUTYT MICSAUIIIIOMHOT TI€JJaroriyHOT OCBITH

3aBaaHusa

II etany BeceykpaiHCbKOI YYHIBCHKOI 0JIIMITIAAN 3 MATEMATUKH
2018-2019 u.p.

7 KJaac

1. OGuucniTh 3HaYECHHS BUPA3Y AKIIO

S - -3
x+2018 x+2017

2. barpku Caiika Kynuiu JB1 CBIYKU J0 JIHS HAPOJKEHHS OJJHAKOBOI BUCOTH,
ajie 0JIHa 3 HUX 3TrOpa€ 3a YOTUPH T'OJIMHM, a 1HIIIA — 32 AB1 (CBIYKH PI3HOI TOBIIUHU).
Komu Carmko 3aragaB 0a)kaHHsI Ta 3aracuB CBIYKU, TO OJIHA OyJia B TPU pa3u HUXKYE
3a iHIIy. 3’SICylTe, CKIJIbKM 4acy IAciuBI poaAMyl BiTalu XJom4yuka? Biamosiab
OOIpyHTYHTE.

3. IToGynyiite rpadik Gynkuii y = 2[x]-1, ne [a] — uina yactuna yncna a.

4. 'V tpukytHuky ABC mnposeneno Oicextpucy AD. Ha croponi AB
no3HayeHo Touky M Tak, mo MD| AC 1 ZL/MDA=~/MDB. 3HaliiTh TOBXKUHY
Bizmpizka DC, sxkmo AD =5.

5. Yuurens Ha gomi 3anucaB uucio 12341234123412341234. 3’scyiite, sKi
uudpu 3 OrO YKclia HEOOX1THO BUKPECIUTH, 00 OTpUMATH HAO1JIbIIE YUCIIO, 110
nimuThes Ha 9?7 BiamoBias oOTpyHTYHTE Ta 3aIUIIITh YUCIIO0, 10 OTPUMAIIH,

6. JIBoe rpasiiB Oneck Ta Caimko mo 4ep3i poOiasTh XO0Au Ha cMyxkill 1x17,
KJIITUHKY SIKOi IPOHYMEPOBAHO MOCIIIOBHUMHU HAaTypaJbHUMHU YHCIaMU. 3a OJIUH X1]1
HEOOXITHO 3aKPECIUTH OJIHY JOBUIBHY KIITUHKY B CMYXI, a00 JesKi JBi
MOCJIIJIOBHI, /e Mepiia 3 HUX napHa. [Iporpae Toil, XTO He 3MOXKe 3pOOUTH Xif.
3’dacyiTe, XTO MepemMarae B 1[Il Tpi: TOM XTO MOYMHAE YU MOTO CYNEpHUK? YKaXiTh
BUTpAILIHY CTpaterito. Bianosiabs o0rpyHTYyiTE.

Ha BukoHaHHS poOOTH BIABOAUTHCS 4 TONUHA
KosxHa 3amaya omiHoeTsCa B 7 OaliiB
Buxopucrtanss nupoBUX MPUCTPOIB HE JO3BOJAETHCS



CyMcChbKUM 001aCHUM IHCTUTYT MICSAUIIIIOMHOT TI€JJaroriyHOT OCBITH

3aBaanns
II etany BeceykpaiHCbKOI YYHIBCHKOI 0JIIMITIAAN 3 MATEMATHKH

2018-2019 u.p.

8Kkiac

1-2+2-3+...+2016-2017 + 2017 - 2018

1. O04YMCIIITH 3HAUEHHS BUPA3Y.
pasy 1> +3% +...+ 20172

2. Oger 1 CpiT/IaHa XUBYTh y XMapouoci Ha OynbBapi Jleci Ykpainku, Ha
KOXHOMY MoBepcl sikoro no 10 xkBaptup. Homep moBepxy Onera A0piBHIOE HOMEPY
kBaptupu CBITIaHU, a CymMa HOMepIB iX kBapTup — 239. 3’sicyiiTe, y gKiid KBapTUPI
Mmemkae Oner? Biamosiaps oOOTpyHTYHTE.

3. [iticui yucna a, b, ¢ 3amoBonbHAI0OTH yMoBH: ab—c=1000, bc—a=1018
ta ca—b=-2018. JloBexits, mo a+b+c=0.

4. Ha Oicextpuci AL tpuxyrauka ABC Bubpano touky D. Bimomo, 1o
«BAC =2a, LADC = 3a, LACB = 4a. losenits, mo BC+CD = AB.

5. Yuutens nucaB Ha gom mudpu 1, 2, 3,..., 9, 1, 2, 3,..., 9, 1, 2, 3...
MIOCJTIIOBHO Y BKa3aHOMY TOPSAKY, OIYCKAIOYH KOMH, TOTH, ITOKH HE yYTBOPHUIIOCS
2018-iuppose umcino. Ilicas poro Anapii Ta Onecs movyanu rpatd B Taky rpy. [lo
uep3i (po3mounHae AHAPiH) BOHM BHKPECTIOBAIN MO0 2 IU(PH TaKMM YHHOM: abo
IB1 mepin Iudpu Yucia, Mo 3aJdIIuiIocs IICHS MOMEePeIHbOro Xoay, abo JBi
octanHi 1 pu, adbo mepIry Ta OCTaHHIO IUGpPHU TOro yucia. ['pa 3akiHIYETHCS, KOJIU
saymaeThes aBondpone uncio. [lepemarae Onecs, SKIIO 1€ YUCIO IUTATHCS HA 3,
B 1HIIOMY BUNAAKY nepemMarae AHJIpii. 3’sCyiTe, XTO NEPEMOXKE 3a MPABUIBHOT TPU
00o0x rpaBuiB? BianoBias 0OIpyHTYTE.

6. ABoe rpaBuiB Ilerpo ta Camko mo yep3i poOisITh XOAM HA MPSIMOKYTHUKY
B KITHUHKY po3mipoM 2018x5. KoxkeH 3 HUX OJHUM CBOIM XOJIOM MOXKeE
sadapOyBat kBagpar posmipom 1x1, 2x2, 3x3, 4x4 abo 5x5. IIpu upomy ek
KBaJIpaT HE MMOBUHEH MICTUTH BXXe paHiiie 3adgapOoBaHuX KIITUHOK. Burpae Toii, XT0
¢apOye ocranHi0O He 3adapOoBaHy KIITHUHKY HPSAMOKYTHHKA. 3’sICyWTEe, XTO
nepemarae B wiil rpi: Ilerpo, sikuii po3nounHae rpy, un Camiko, SKIIO KOXKHHMA
nparte Burpatu? BianoBiae oOTpyHTYHTE.

Ha BukoHaHHs poOOTH BIABOJUTHCS 4 TOAUHU

Ko>xHa 3amaya oniHO€eTHCA B 7 0aiiB
Buxopuctanas nupoBUX MPUCTPOIB HE JO3BOJIAETHCS



CyMcChbKUM 001aCHUM IHCTUTYT MICSAUIIIIOMHOT TI€JJaroriyHOT OCBITH

3aBaaHusa

II erany BeceykpaiHChbKOI YYHIBCHKOI OJIIMITIa AN 3 MATEMATHUKH
2018-2019 u.p.

9 kJjac

1. Yuutenp 3ammcaB Ha JomIm BCi HartypaidbHi uucia Bim 1 mo 2018:
1, 2, 3, ..., 2018. TloTiM BiH BHUKpECIWB JBa YUCJIa TaKUM YHMHOM, IO CyMa BCiX
guces, K1 OyJau po3TalioBaHI MK BHKPECASHHMM YHCIIaMH, BUSBWJIACh BJBIYl
MEHIIIOIO BiJ CYMHM BCIX IHIIHUX, HE BHUKPECICHMX 4YHCEeJI. 3HaWIITh 111 4YHUCTa.
BianoBias oO0rpyHTYHTE.
a b
a+a+l b+b+1

2. Pi3ui momartHi miicHl yuciaa a 1 b taki, mo . O0uucmTh

2018

—a’®-ps.
2017 +a’b+b%a

3HaYeHHs BUpa3y: (a+b)’ +

3. Y roctpokytHomy TpukyTHuKy ABC mposemeno Bucotm AD i CE. Touku
M 1 N — ocHoBM mepneHAUKYJsIpiB, omyiieHuXx Ha npsmy DE 3 Touok A 1 C
BignoBigHO. JJoBediTs, mo ME = DN.

4, Josemite, mo sxkoo a>0,b>0i a-b>2017a+2018b, TO

a+b > (/2017 ++/2018)?

5. 3’scyiiTe, Yu MOXKYTh BIJICTaHI BiJ JIEIKOI TOYKH HA IUIOIIMHI 10 BEPIIHMH
JIeSIKOTO KBajpaTa Ha Il rurontuau gopiBHioBatH 1, 2016, 2018 1 2019? Bignosias
OOIpyHTYHTE.

6. [IBoe rpaBmiB [letpo Ta Camko 1o dep3i poOisiTh X0IM HA MPSIMOKYTHUKY B
KIITUHKY po3mipoM 2018x5. KoxkeH 3 HUX OAHUM CBOIM X0JI0M MOe 3adapOyBaTu
kBajapar po3mipom 1x1, 2x2, 3x3, 4x4 abo 5x5. [Ipu npomy Iei KBaapaT HE
MOBMHEH MICTUTH BXKe paHimie 3adapOoBaHNX KIITHUHOK. Burpae Toii, xT0 (apOye
OCTaHHIO He 3adapOoBaHy KIITHHKY MPSIMOKYTHHUKA. 3’sCyiTe, XTO Mepemarae B Lii
rpi: Iletpo, sikmii po3moumnae rpy, un Camiko, SKIIO KOXHHUM TparHe BUTPATH?
BianoBias oO0rpyHTYHTE.

Ha BukoHaHHS poOOTH BiABOJUTHCS 4 TOAUHH
KosxHa 3amaya oniHOeTsCsa B 7 0aiiB
Bukopucranas nuppoBuX IpUCTPOIB HE JO3BOJIIETHCS



CyMcChbKUM 001aCHUM IHCTUTYT MICSAUIIIIOMHOT TI€JJaroriyHOT OCBITH

3aBaanns
II etany BeceykpaiHCbKOI YYHIBCHKOI 0JIIMITIAAN 3 MATEMATHKH

2018-2019 n.p.

10 kaac
B b
al+a+1 b*+b+1

a®—bd.

1. Pisui momatHi mificHl yuciaa a 1 b raki, mo . O0UHCHITH

2018
2017 +a’b +b%a

3HauCHHs BUpa3y: (a+b)’ +

2. Cyma HoMepiB OyAMHKIB Ha OJHIM CTOpPOHI KBapTaidy JAOpiBHIOE 423.
Busznauite HOMEp OyIMHKY, SKHUW pPO3TAIlOBAaHUW IM'ATUM BijJ MOYATKy KBapTaly.
BianoBias oO0rpyHTYHTE.

3. JoBenmith, 1m0  SKIIO a>0,b>0i a-b>2017a+2018b, TO

a-+b > (/2017 ++/2018)?

4. 3’scyiiTe, yd MOXKYTh BIJICTaHl BIJl JESIKOiI TOUKU HA IJIOMIMHI 10 BEPIIUH
JeAKOTO KBajpaTa Ha 1ii miouHu nopiBHioBatu 1, 2016, 2018 1 2019? Bignosias
OOIpyHTYHTE.

5. Ha xomi po3ramoBani Touku P, A, B, a BcepeauHi koya — Touka Q Takum
yuHoM, mo ZPAQ=90°, PQ=QB Ta Touku P 1 B nexarp mo pi3Hi OOKU BiJ
npssmoi AQ. Hosenits, mo LAQB— ZPQA=2/APB.

6. [lerpo Ta Bacunp mo 4eps3i MUITYyTh HA JIONII HATYpaJbHI YMCIa, 110 HE
nepesunytoth 2018 (BumMCyBaTH 4umMcia, SKI BXE 3allUCaHO 3a0OPOHEHO).
Poznounnae rpy Iletpo. ko micist XoAy rpaBus Ha JOUIL 3'SBISIOTHCS TPU YUCA,
K1 YTBOPIOIOTh apuU(METUYHY IPOrPECito, TO LIEH IpaBellb BUrpae. 3’ ACyiTe, y KOro
3 IPaBIlIB BUTpAIlIHa cTpaTerisi? Binmosinb oOrpyHTYHTE.

Ha BuxoHanHs1 poOOTH BIABOAUTHCS 4 TONUHH
KoxxHa 3a1aua o1iHIO€ThCA B 7 OQITiB
Buxopucrtanss nupoBUX MPUCTPOIB HE JO3BOJIAETHCS



CyMcChbKUM 007aCHUM IHCTUTYT MICISAUIIIIOMHOT TI€JJaroriyHOi OCBITH

3aBaanns
II etany BeceykpaiHCbKOI YYHIBCHKOI 0JIIMITIAAN 3 MATEMATHKH

2018-2019 u.p.

11 knac
‘x?" +8

2018)0 )
x*—2x+4

1. [ToOynyiiTe rpadik GyHKIIT y = (Iogzmx

2.  Josenite, mo saxmo a>0,b>0i a-b>2017a+2018b, ToO
a+b > (v/2017 ++/2018)2.

3. 3malinite yci mapu HarypanbHuX umcen (a, b), mia sxux uwmcno a8+ b
JTUTATBCS Ha ab.

4. B onyknomy m’sstukyTHUKY PQRST xyt PRT y nBa pasu meHie, HIX KyT
QRS, a Bci croponu piBH1. 3HaiaITh KyT PRT. Binmosias oOrpyHTYMHTE.

5. [lerpo Ta Bacuip mo 4yep3i muinyTh Ha JOUII HATypajdbHI YHCIIa, MO HE
nepesuinytoth 2018 (BUnMCYBaTH 4MCila, SKI BXE 3allMCaHO 3a0O0POHEHO).
Po3znounnae rpy Ilerpo. SAkmio micas X0y rpaBis Ha JAOLILI 3'ABISIOTHCA TPU YUCTIA,
K1 YTBOPIOIOTh apU(METUYHY IPOrPECitO, TO L€ TpaBellb BUrpae. 3’ ACylTe, y KOro
3 TpaBIIiB BUTpaIllHa cTpateris? Biamosias oOrpyHTYHTE.

6. 3’scyiite, un icHyroTh QyHKIT T : (0; 1) — (2018; + o0) , Is IKUX OAHOYACHO
BUKOHYIOTHCS TaKl YMOBHU:

f(x-y)=1(x)- f(y) ana noBinbaux X, Yy €(0;1);

s koxHoro Y € (2018; + ) icaye x e (0;1): f(X)=y?

Bignosigb oOTrpyHTYHTE.

Ha BuxoHaHHs poOOTH BiIBOAUTHCS 4 TOAUHU
KosxHa 3amaya omiHOeThECA B 7 0aiiB
Bukopucranss nuppoBUX IpUCTPOIB HE T03BOJIETHCS



