CyMcChbKUM 007aCHUM IHCTUTYT MICSAUIIIIOMHOT TI€JJaroriyHOT OCBITH

3aBaaHusa

II erany BeceykpaiHCbKOI YYHIBCHKOI 0JIIMITIAAN 3 MATEMATHKH
2020-2021 u.p.

6 kiac

1. Harypaneni uncna Big 1 no 2020 manucani Ha mommi. [letpuk minkpecius
ycl uncnia, uio ausThes 2, Bacuib migKpeciauB HIDKYE yCl Ynucia, o AUISThCS Ha 3, a
nani OkcaHka — ycl yuclia, o KpatHi 4. 3’scyiiTe, CKITbKA YUCcel MAKPECICHO PIBHO
JiBa pa3u?

2. Y xuu3i 300 cTopiHOK. 3’sicyiTe, CKIJIbKU pa3iB MpU HyMmepallii CTOpPIHOK
3ycTpiuaerbes mudpa 9? Binmosigs oOrpyHTyHTE.

3. Axmo Onenka Bignacts Tapacy 3 s0:ayka, To y Tapaca crane BaBidi OibIie
10y, Hixk y Onenku, a sikmo Tapac Bimmacte Onenii 2 s0myka, To B OJCHKH CTaHe
BTpU4l Olbine s0myK, HiX y Tapaca. 3’sicyiiTe, cKUTbKH SI0JYyK B 000X JiTel pazom?
Biamnosinb o0rpyHTYiiTE.

4. Omns, Tans, Oxcana ¥ Karg BMIIOTb TIpaTH Ha PIZHUX MY3UYHUX
IHCTpYMEHTax: OaHIypi, apdi, aKOPACOHI Ta CKPHUIIIIi, aje KOXKHA TUTbKH Ha OJTHOMY.
BoHu Takox 3HaIOTh 1HO3€MHI MOBU: aHTJTIMCHKY, PPaHITY3bKY, HIMEIBKY, ICIIAHCHKY,
IpoTE KOKHA JIMILIE OJHYy. BimoMo, 1o AiBYKMHA, fKa Ipa€ Ha aKOPAEOHI, TOBOPUTH
icnaHcbkoto. TaHs He rpae HI Ha CKpUILL, HI HA ap(i i HE 3HAE aHTJIINCHKOI MOBH.
Omnst He Tpae HI Ha CKPUIII, HI Ha apdi i He 3HA€ HI HIMELKOI, Hl aHTJIIICHKOI MOBH.
JliBunHa, KOTpa rOBOPUTH HIMEIbKOIO, Tpae Ha Oanaypi. OkcaHa 3Hae (PpaHIy3bKy
MOBY, aJie¢ HE Tpa€ Ha CKpHUIIIi. 3’ACyiTe, XTO Ha SKOMY 1HCTPYMEHTI Ipa€ Ta SIKOIO
MOBOIO po3MoOBJIsi€? BiamoBias o0rpyHTYyHTE.

5. I3 5 moner, sKi Ha 30BHINIHIA BHIJIAI OJHAKOBI, € 3 CcHOpaBXkHI Ta
2 ¢danpmul MoHeTu. Ilpu 1poMy, crpaBXkHI MOHETH Ba)kKaTh OJHAKOBO, a IOJO
danpIMBUX — OJHA 3 HHUX JIETIIA 3a CIOPaBXKHIO, a IHIIA — Bax4ya. 3’sAcCyiTe, 4u
BIACTHCS 32 2 3BaKyBaHHS Ha IIAIBKOBHX Barax 0e3 rMphOK BH3HAYUTH MPUHAWMHI
OJIHY (panbIIMBY MOHETY? BianoBigs oOrpyHTYHTE.

Ha BukoHaHHS p0OOTH BIABOJUTHCS 3 TOIUHU
Kosxna 3amaya omiHroeTscs B 7 0aiiB
Bukopucranas muppoBuX IpUCTPOIB HE JO3BOJIIETHCS
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2020-2021 u.p.

7 kanac
1. Ha gommi 3amwmcani wucma 1, 2, 3, ..., 2020. Mukonka TigKpeciauB yci
YuCia, Kl TIIATHCA Ha 2, IOTIM — YCI 9MCa, SKi TUISThCSA Ha 3, 1, HApemITi, — yci
YuCa, sIKi TUIAThCA Ha 5. 3’sCyiTe, CKITLKH YMCeNT BiH TiaKpecuB ABi4i? BianoBiap
OOTpyHTYMTE.

2. Y ciyni IleTpuk MmIOAEHHO KYIUISB COO1 BiJl OJHIET 10 TPhOX MAIIHWHOK.
[Iepiroro y1t0TOro BiH cipo0yBaB yCl KyIUIEHI MAIIUHKNA PO3CTaBUTH B NMPSMOKYTHHK.
Konu BiH po3cTaBuB iX y psiau NO 7 MAIIMHOK Y KOKHOMY Psilii, TO BHUSBUJIACH
1 3aitBa Mmammuka. Konu po3craBuB y psaau no 10 MammHOK, TO 3aBUMU JIMIIAJIACS
2 MamwuHKH. 3’scyiTe, un 3Moxke [leTpuk po3ctaBuTH iX y psiau mo 4 MammHKA?
Bianosinb oO0rpyHTYiITE.

3. Y migycs B caouKy JIOCTUTIIM sOJyKa: aHTOHIBKA, MaJMHIBKA Ta aljape/.
AxOu 6u aHTOHIBKM OYyJI0 BTpUUl O1JIbIIIE, TO CyMapHa KUIBKICTh sI0JIyK 3pocia O Ha
70%. Sxuro 6 Oyno BTpuui OlIbIlIe MAJIMHIBKY, TO CyMapHa KUIBKICTh sI0JIyK 3pocia 0
Ha 50%. 3’sicyiiTe, Ha CKUIBKU BIJICOTKIB 3MIHUTHCS CyMapHa KUTbKICTh SIOJIYK, SIKIIO
Oyno 6 BTpuyi Oibine aiiapeny? Binnosiab oOrpyHTYyiiTe.

4. 'V cepenuni tynoro kyra AOB mnposenu tpu mnpomeni OC, OD 1 OE,
npuuomy OC L OA, OD — 6icektpuca kyta AOB i OF — Oicektpuca xyra BOC.
3HaiiniTe Benmmuuny kyta DOE.

5.€9rupBaroro 1 1,21, ..., 9 r. AnToH Ta Onena mo yepsi OepyTh rupi Ta
KJIayTh 1X Ha Baru 31 CTPIKOIO, HE 3HIMAIOYH TOTNEpe IHI. KO Mics 4eproBoi rupi
CTpiJIKa IMOKaXKe Bary OiIbIe 25 T, TO TOH, XTO MOKJIAB IF0 TUPIO, MPOrpaB. 3’ sCyuTe,
XTO MOXE MEPEMOITH B I[ill Tpl, SKIIO KOXKHUM HaMaraeTbCs MepeMOrTy Ta MEepIIUii
X171 poOuth AHTOH? BiAMoOBiAL OOTpYHTYHTE.

6. ¥V knaci 30 yuniB. 3’4CyiiTe, U4 MOXE TaK CTATUCS, 110 9 3 HUX MalOTh MO
5 npysiB, 11 yuniB matoth no 6 apysiB, a 10 yuniB mo 3 napyra? Biamnosinb
OOIpyHTYHTE.

Ha BuxoHaHHs poOOTH BiIBOAUTHCS 4 TOAUHU
KosxHa 3amaya omiHroeTseCa B 7 OaiiB
Bukopucranas muppoBuX IpUCTPOIB HE JO3BOJIIETHCS
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2020 + 42020

1. 3maiiniTh ocTady Ta YacTKy BiJ NIUJICHHS 4Hclia 8 Ha YHCIIO

82018"'42017.

2. HenynboBsi uncina a, b 3a10BOILHAIOTH YMOBH:
25 25
=4 —=

a

6a+6b 25.

. . a
3’gcyiTe, 4OMy MOKE JJOPIBHIOBATU 3HAUYEHHS BUPA3y — + — 7

3. ¥V piBHOOiuHil Tpanemnii ABCD (AB=CD, BC<AD) nposeneni Bucora BH ta
niaronans BD. 3’scyBanocs, mo 1 aiaroHans € oicexkrpucoro kyra CDA. JloBeniTs,
o BennunHa Kyta HBD nopiBaioe cymi BenuunH kyTiB ABH 1 CBD.

4. 3aganuii poMO, y SKOTrO BCl CTOPOHM Ta OJHA 3 JiaroHajneu piBHI 6 cM.
VYcepeauni abo Ha CTOpOHAX IIOTO pomMbOa BUOMPAIOTH TOBUILHUM YHHOM 9 TOYOK.
JloBeniTh, 110 TPUHAKWMHI JIBl 3 HUX 3HAXOIATHCS HA BiJACTaHI HE OLIBIIINA BiJ 3 CM.

5. Maemo 5 rup, Ha SKUX HAMCaHO, IO BOHW Baxath 1 1, 2 T, 31, ..., 9T
BIJINOBIIHO. BioMo, 1o piBHO OAHA 3 THP Ba)KUTh JIETIIE, HIXK HA Hil 3a3HAaYE€HO.
3’scyiiTe, Yu MOKHA Ha Tepe3ax 3 JIBOMa IalbKaMu 0€3 JOJaTKOBUX T'Mp BU3HAUYUTH
XUOHY TUpIO He OUThLIEe HIXk 32 2 3BaKyBaHHA? BiAnoBiabs 00IpyHTYiiTE.

6. YV mpsamokyTHUKY 5%6 3adapOoBano 19 kmiTuHOK. [loBediTh, 110 B HHOMY
MOXHa oOpaTu KBaapar 2x2, y sKoMy 3adapOOBaHO HE MEHIIE TPbOX
KJIITUHOK.

Ha BuxoHanHst poOOTH BIABOAUTHCS 4 TONUHA
KoxxHa 3amaya oniHoeTscd B 7 OaniB
Buxopucrtanas iupoBUX MPUCTPOIB HE JO3BOJIAETHCS



CymMmchpKkuil 001acHUH THCTUTYT MICISAUTUIOMHO1 TTEJarOri9YHOl OCBITH

3aBIaHHA

II etany BeceykpaiHCbKOI YYHIBCHKOI 0JIIMITIAAN 3 MATEMATHKH
2020-2021 u.p.

Okiac

1. O6UMCIUTH 3HAYCHHS BUpA3Y: 2021+ 24/2020 — /2021 242020 .

2. Cepen 2020 ogHakOBUX Ha BUIUISII MOHET OJlHa MOHeTa (pajiblvBa, BOHA
Jieriia 3a iHmi. Mapiiika 30MpaeThcsi BUABUTH (abIIMBY MOHETY, TOPIBHIOIOUN TIPU
KOKHOMY 3Ba)KyBaHHI MacH JBOX KYIOK 3 OJHAKOBOIO KIJIbKICTIO MOHET. 3’sCyiTe,
K i TapaHTOBAHO BIACTHCA B TaKWi CIOCI0O BUSBUTH (DaTbITUBY MOHETY 3a
7 3BaxxyBaHb? BianoBijib 0OrpyHTYHTE.

3. Yucna a, b 3a10BOJBHAIOTE PIBHICTE:

a-b N a+b _ 3a-b
a’+ab a’-ab a’-b?

3’scyiite, [K1 3HAYEHHS MOXKE IPUHMaTH 5 ? Biamosins oOIpyHTYyiiTE.

4. Ha nnommni po3ramoBaHi 2020 TOUOK, KOXKHI 3 3 SIKUX YTBOPIOIOTH
TPUKYTHHUK 3 TUIOLIEIO, 10 HE nepeBuinye 1. 3’scyiite, 4y 000B’A3KOBO BCl LI TOUKH
MO>KHA MIOKPUTU TPUKYTHUKOM 3 totero 4?7 Bianoias oOrpyHTYHTE.

5. Hano omyknmit yotupukythuk ABCD, y saxoro ZCBD = 090°,
/BCD = ZCAD i1 AD = 2BC. Jlosenits, mo CA=CD

6. [Terpuk Ta Bacwiib rparoTh y rpy 3 3allMCaHUMHM YMCIaMU Ha JOMIIT. 3a OWH
xig, po3nounHae [leTpuk, rpaBenps BUOUpaE ABa B3a€EMHO MPOCTI YKCIIA, IO 3allMCaHI
Ha JOILLI1, BUTUPAE 1X, 1 3aIIUCYE 3aMICTh HUX IXHIO cCyMy. Toil, XTO HE MOXKe 3pOOUTH
X0ay — mporpae. 3’sCyWTe, XTO MEpPeMOXKe MPU MPaBWIbHIN Tpl, SKIIO 3 CaMOro
noyatky Ha jomii 3amucani 2020 nuudp 1? Bignosigs oOrpyHTYyiTE.

Ha BuxoHaHHst poOOTH BIABOAUTHCS 4 TONUHA
KoxxHa 3a1aua o1iHIOEThCA B 7 OaITiB
Buxopucranss mupoBUX MPUCTPOIB HE TO3BOJIIETHCS
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1. O6uncniTh \/1+ 2019\/1+ 2020v1+2021-2023 .

2. Ha napany B MiHICTEpPCTBO JjIsi OOTOBOPEHHS MHUTAHb OMIMITia[l 3alpOCHIN
30 3acayxeHUX yuuTeniB YKpaiHu 3 MareMaTuku, (i3uku, xiMii Ta 6iomnorii. Cepen
3arpoineHnXx (i3ukiB Ta 610J0TIB pa30M BUSBUIIOCH y/IBiUl MEHIIE, HIXK MAaTEMaTHKIB,
a (13UKIB 1 XIMIKIB pa30M YJBIi4l OUbIlEe, HIXK 010J10T1B. 3’ICyiTe, CKUIBKU Ha 3yCTpiy
3apOCWIIM  MAaTeMaTHKIB, SKIIO BYUTEIIB 13 KOXXHOrO TMpeAameTy Oyna pi3Ha
KUTBKICTh? BiImoBigs oOrpyHTYHTE.

3. Touku A, B, C, D po3mirmieHo B IpocTOpi Tak, 0 BOHU HE JISKATh B OJTHIN
miomuHi. Hexair M, N, H i L — cepenunu Biapizkie AB, AD, DC, CB BiamosimgHo.

Tlosesith, mo MHZN LZ:% (BD?+AC?).

4. B opaniit 13 BepmuH Ky0a CHIUTh Komaxa. 3’sCyilTe, Y MOXKE BOHa
IIPOIIOB3TH MO BCIM pedpaM piBHO 10 1 pa3y Ta MOBEPHYTHUCS B MOYATKOBY BEPIIHHY ?
Biamnosinb oOrpyHTYHTE.

5. TloOynyiiTe reomMeTpuyHe MiCIl€ TOYOK IUIONIMHH, IO 3aJ0BOJIBHSIOTH
3aJlaHiid HEPIBHOCTI:

ly+ 2019 < (V%2 11— [

6. CkilbkoMa crocobamMy Ha IMIAxiBHHIMO NxN , N>3, i3 skoi BUpi3aHi ABI
MPOTHIICXKHI TI0 J1aroHajal KyTOBHX KJIITHHKH 1x1, MOXHaA BUCTaBUTH N Typ, KOIHI
JIB1 3 SIKUX HE aTaKyOTh OJIHA OJHY?

Typa — maxoBa ¢irypa, sika arakye BCl MOJS SK MO TOPU3OHTAJI, TaK 1 MO
BEPTHKAaJ BIIHOCHO TOJIS, Y SIKOMY BOHA PO3TallIOBaHA.

Ha BuxoHanHst poOOTH BIABOAUTHCS 4 TONUHA
KoxxHa 3a1aua o1iHIOEThCA B 7 OaITiB
Buxopucranas iupoBUX MPUCTPOIB HE JO3BOJIAETHCS
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1. ToGyxyiire rpadix dysxuii Y = °Vsin 2019y 4 29sin*%%%x .

2. Po3B’soxiTh piBHsiHHS: 2020 —2019°=1.

3. B oaniii i3 BepmuH Ky0a CHIUTh KOoMaxa. 3’ICydTe, YW MOXKE BOHA
IIPOIOB3TH IO BCIM pedpaM piBHO 1Mo 1 pa3y Ta MOBEPHYTHCS B TIOYATKOBY BEPIIHHY ?
BianoBias oOrpyHTYyiiTE.

4. Ha cepenniii inii MN tpanerii ABCD (AD || BC) oopano Touku F i G Tak,
mo ZABF = ZCBG. Hdosenits, mo /BAF = ZDAG.

5. 3HaWAITh yCl 3HAUEHHS apaMeTpa a, sl IKUX CUCTEMA PIBHSAHb

{a(x2°2°+l) _ y2021+1_ 1010

X404O + y4040 =1

Ma€ €IMHUN PO3B’SA30K.

6. [ToOyxayiiTe rpadiku Bcix Takux (Gynkmii f(X), mo BH3HAYCHI HA MHOXKHHI
JTIACHUX 4YHUCeN, SKI JJs JOBUIBHUX MJIMCHUX X, Y 3aJ0BOJIBHSIOTH PIBHICTH:

f (xy) = Xf (y)+ 2020 f (x) + 2019,

Ha BukonanHs poOOTH BiABOIUTHCS 4 TOTUHU
KosxHa 3amaya omiHOeThCA B 7 0aiiB
Buxopucrtanss nnpoBuX MpUCTPOIB HE TO3BOJISETHCS



