CymMmchpKkuil 001acHUH THCTUTYT MICISAUTUIOMHO1 TTEJarOri9YHOl OCBITH

3aBIaHHA

II etany BeceykpaiHCbKOI YYHIBCHKOI 0JIIMITIAAN 3 MATEMATHKH
2019-2020 u.p.

6 Kkiac

1. Cyma 2019 narypampamx gucen gopiBHioe 2020. 3’sicyiite, sSIK 3MIHUTHCS

CyMa, SIKIIO HAWOUIBIINI JOJAaHOK 30UIBIIUTH B JAECATH pasiB?

BinmnoBiaps oOrpyHTYiiTE.
2. IT’sTh piBHUX NPSAMOKYTHUKIB PO3TaIlIOBaHI B KBaJAparTi

31 CTOPOHOI 18 cM, sk TIOKa3aHO Ha puC. 1. 3HANAITH JTIOBXKUHU

CTOpPiH MPSAMOKYTHHKA.

3. Caiko MelIKae B JIEB’ ITUIIOBEPXOBOMY OYJUHKY. Puc. 1

Bin cryckaeTbes migTOM 31 CBOro MOBEPXY Ha Mepiinid 3a 1 XBUIKHY.
Manenpknii 3pict Camika HE [03BOJISIE HOMY MAOTATHYTHCS J10 KHOIKH CBOTO
MOBEPXY, TOMY, MIJHIMAIOUUCh JI(PTOM Bropy, BIH HATHCKA€ Ty KHOMNKY, A0 SIKOi
MOXKE JICTaTH, a Jail Wae mimkd. Bechb nuisix HaBepx 3aiimae 1 XBUIMHY
10 cexynn. JipT pyxaeTbcsi Bropy W BHH3 3 OJHAKOBOI MIBHIKICTIO, a CaIiko
MiTHIMA€EThCA BBl MOBUIbHIIIE JidTa. 3’cyiTe, HA sSKOMY moBepci kuBe Camiko?
Biamnosinb o0rpyHTYiiTE.

4. Mupon Bukia Ha ctul 2019 cipuaukis. [1aBno Ta JleHuc BUpIIKAIM 3irpaTi B
rpy — IlaBno Moxe 3a oquH Xi1 B3STH 31 ctoia 16 abo 25 cipHukiB, JleHuc Moxe 3a
OIMH Xia B3ATU 31 crona 11 aGo 29 cipHukiB. Xjonmi XoAu poOJATH MO 4ep3l,
porpae ToM, XTO HE MOXKE 3pOOUTH X1/, TOOTO Ha CTOJII JTUIIAETHCS MEHIIIE CIPHUKIB,
HDK Tpeba s xomy (abo0 He JHIIUIOCS JKOJHOTO CIpHUKA IICHS X0y
CYIpPOTHUBHUKA). MHUpPOH BUIILIOB, a KOJU MOBEPHYBCS, TO I'pa 3aKiHUMJIACS, NPHU
[IbOMY Ha CTOJI1 JIMIIUJIOCS 5 CipHUKIB. 3’SICYWTE, XTO MEPEMIT Y IIiil TPl Ta XTO XOJIUB
nepmmmM? Bianosigs oOrpyHTYiTE.

5. JloBkona o3epa, mo Mae (GopMy Kpyra, yepe3 piBHI NMPOMIKKUA POCTYTh
2019 nepes: 1009 cocen i1 1010 summHOK. [{0oBeniTh, 110 0OOB’SI3KOBO 3HAMIETHCS
JIEPEBO, TIOPS 3 SIKUM POCTE COCHA ¥ 3 1HIIOr0 OOKY Bij SIKOTO 4Yepe3 OJHE JEPEBO
TEX POCTE COCHA.

Ha BuxoHaHHs poOOTH BiIBOAUTHCS 3 TOAUHU
KosxHa 3a1aya o1iHIo€ThCS B 7 OaiiB
Bukopucranas nuppoBUX IpUCTPOIB HE JO3BOJIIETHCS
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1 2019
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1. Yucna a, b, ¢, d — HatypanbHi. Bigomo, mo a+

3’scyiiTe, YoMy nopiBHIOE 100yTOK abcd?

2. Caliko MeIIKae B JIEB’ ITUIIOBEPXOBOMY OyAuHKY. BiH ciyckaeTses gaidhTom
31 CBOr0 MOBEpXy Ha mepimii 3a 1 xBuiuHy. Manenbkuii 3pict Camika He J03BOJISIE
HOMY JOTSTHYTHUCS O KHOIIKM CBOTO MOBEPXY, TOMY, MiAHIMAIOUUCH J1(TOM Bropy,
BIH HAaTHCKa€ Ty KHOIIKY, JIO SIKOI MOXXE JICTaTH, a Jajl ¥jae mimku. Bech mumsx
HaBepx 3aiiMae 1 xpuwiuHy 10 cekyHa. JIiT pyxaeThcsi Bropy ¥ BHHU3 3 OJJHAKOBOIO
MIBUJIKICTIO, @ Calllko MiJHIMAEThCS BBIUI MOBLIBHINIE JidTa. 3 ACYylTE, HA SIKOMY
noepci xwuBe Camko? Biamnosigs o0TpyHTYHTE.

3. Kapacony mnomapyBaii TaKyHOK 3 I[yK€PKaMH: IIOKOJATHUMHU Ta
kapamenbkamu. 3a nepwi 10 xBwimH Kapncon 3°iB 20% yciX IyKepoOK, NpUYOMYy
25% 3 Hux ckiaganu kapamenbku. Ilicns uporo Kapricon 3°iB mie 3 miokonamHi
IyKEPKA ¥ JOJIT Kapamenbok cepea 3’imeHux KapiacoHOM ITyKepoK 3HHM3WIACh 0
20%. 3’acyiTe, CKUIBKM IIyKEpoK Oyjo B mojapoBaHomy KapicoHy mMmakyHKy?
Biamosinb o0rpyHTYyiiTE.

4. FOHMI1 XyJT0)KHUK MaB OJHY OaHKY CHHBOI Ta OJHYy OaHKY >KOBTOi (apOu,
KOXHOI 3 SIKHX BHCTauac Ha (apOyBaHHS 38 AM° muioiy. BHKOPHCTABIIM BCIO IO
¢dapOy, BiH HAMAITIOBAaB KapTUHY: CUHE HE0O, 3€JICHY TPaBy Ta KOBTE COHIIE. 3eJICHUN
KOJIp BIH OTPUMYBAaB, 3MIIIYIOUM JBI YACTHHU >KOBTOI (hpapOdu i OJHY YacCTUHY
CUHBOI. 3’sicylTe, SKy IUIONIY Ha Moro kapTuHi 3adapOOBaHO KOXXHUM KOJILOPOM,
SIKIIO TITOIIA TPABH HA KAPTUHI Ha 6 M° Gisblie, HiX ruToma Heba?

5. JloBkona o3epa, mo Mae (GopMy Kpyra, depe3 piBHI NMPOMIKKUA POCTYTh
2019 nepes: 1009 cocen i1 1010 summHOK. [{0oBeniTh, 110 0OOB’SI3KOBO 3HAMIETHCS
JIepEBO, TIOPS 3 SIKUM POCTE COCHA ¥ 3 1HIIOr0 OOKY BIJ SIKOTO 4Yepe3 OJHE JIEPEBO
TEX POCTE COCHA.

6. € Habip 3 mecsaTu KapTOK, HAa SKUX 3anucaHo mo oaHid mudpi 0; 1; ...; 9.
AHTOH 1 Onena mo yep3i (po3mounHae AHTOH) BHOMpAIOTh MO OJHIM KapTii Ta
CKJIAJal0Th iX TMOCHIZOBHO 3/1iBa HAMpaBO TakK, IO B KOXXHOTO YTBOPIOETHCS
’stuiudpoBe yucio (kapTky 3 1mudporo 0 Ha CBOEMY MEpPIIOMY KPOIll KOJCH 3
rpaBIliB BuOMpatu He Moxe). Ilepemarae TOH, y KOTO YHMCJIO, IO YTBOPHIIOCH,
MUINTBCS HALLIo Ha 9. SIK1o B 000X 4KUCI0 AUIMTHCI Ha 9, a00 B 000X HE IIIUTHCS HA
9, TO BBaXaeThbcs, MO Tpa 3aBepimrwiack BHIUMIO. KoXeH 3 TpaBIiB MparHe
NepeMorTu. 3’sCyiTe, YM MOXeE 3a TAKUX YMOB XTOCh 3 I'paBIiB 3a0e3MeunuTu coOl
nepeMory? Bianosiap oOrpyHTYHTE.

Ha BukoHaHHS poOOTH BIABOJAUTHCS 4 TONUHA
Kosxna 3amaya oniHroerscs B 7 0aniB
Buxopucranss mudpoBUX MPUCTPOIB HE TO3BOJIIETHCS
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1. Po3p’stkiTh piBHSHHSA ||[x-2019|-2021|+x=0.

2. Camko MeIIKae B JIeB’ ITUTIOBEPXOBOMY OyIuHKY. BiH cmyckaerscs nidrom
31 CBOTO MOBepXy Ha mepimii 3a 1 xBunuHy. Manenbkuii 3pict Caika He 103BOJISIE
HOMY JOTSTHYTHCS IO KHOIKHA CBOTO MOBEPXY, TOMY, IiTHIMAIOYUCH JIIPTOM Bropy,
BIH HAaTHCKa€ Ty KHOIIKY, JI0 SIKOI MOXXE JICTaTH, a Jajl ijae mimku. Bech mumsx
HaBepx 3aiiMae 1 xBunuHy 10 cexyna. JIihT pyxaeTbcs Bropy i BHU3 3 0JHAKOBOIO
mBUJIKICTIO, a Calllko MiTHIMAETHCS BABIUI MOBLIBHINIE JidTa. 3’ ACYHTE, HA STKOMY
nosepci xuBe Camko? Biamnosigs o0TpyHTYHTE.

3. Ha croponax AB i BC tpukyrauka ABC BuOpano Touku K i M BiamoBigHO
tak, mo KM || AC. Bimpizku AM i KC neperunatotscst B Touni O. Bimomo, 1o
AK = AO 1 KM = MC. Hosexnits, mo AM= KB.

4. 3HaiaiTh yCi Mapyu HATYpaJbHUX YKcen (@, D), 1110 3a10BONBHAIOTE PIBHOCTI:
ab’*+a’+h+1=2019.

5. Ha monmni npoeaeno 2019 mpsiMux, *OHI ABI 3 SKAX HE MapajeibHi.
JloBeniTs, 110 ICHY€ napa NpsIMHuX, KyT MK sSIKUMH He nepeBuiye 0,1°,

6. € Habip 3 ;mecATH KapTOK, Ha SIKUX 3amucaHo mo omHik mudpi 0; 1; ...; 9.
AHTOH Ta OineHa mo uep3i (po3noynHae AHTOH) BUOMPAIOTh MO OAHIM KapTli Ta
CKJIa/al0Th iX IMOCJIJOBHO 3JIiBa HalpaBO TaK, L0 Y KOXHOIO YTBOPIOETHCA
’stuiudpoBe yucio (kapTky 3 1mudporo 0 Ha CBOEMY MEpPIIOMY KpOIl KOJCH 3
rpaBIliB BHOMpATH HE MOXKE). AHTOH IepeMara€ B il Tpi, SKIIO YHCIO, SKE
YTBOPWJIOCS B HBOTO, NUIUThCS Hauiyo Ha 6. IHakme nepemarae Onena. KoxeH 3
IpaBIliB MparHe MepeMorTu. 3’sCyiTe, XTO 3a TAKUX YMOB MOXe 3a0e3nedyuT coOi
nepemory? BianoBias oOrpyHTYHTE.

Ha BuxoHaHHst poOOTH BIABOAUTHCS 4 TONUHA
KooxHa 3amada oLiHIOETECS B 7 OaitiB
Buxopucranss mudpoBUX MPUCTPOIB HE TO3BOJIIETHCS
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2018, <2019
‘5

1. 3naiiaiTe cymy nugp uucna 2 . BignoBinp oOrpyHTYyiiTE.

2. [poiimoBiy nojaoBuHy HUIsiXy aBTo0yc « Cymu-KuiBy 3011bIIMB HIBUAKICTH
Ha 25% 1 TomMy npuOyB y MyHKT IpU3HAUEHHS Ha MIBrOJAMHHU paHimie. 3’scyiirte, 3a
KWW yac OyB IpoiieHu# Bech nUIx? Biamosiae oOrpyHTYTE.

3. 3HalITh yCi mapu HATYpaJIbHUX YKcen (&, D), 1110 3a10BONBHAIOTE PIBHOCTI:
ab’*+a’+h+1=2019.

4. Ha mnomuai npoeaeno 2019 npsiMux, >KOAHI ABI 3 SKMX HE MapalieibHi.
JloBeniTs, 110 ICHY€ napa NpsIMHUX, KyT MK sSIKUMH He nepeBuiye 0,1°,

5. Hexaii AL — Gicektpuca TpukyTarka ABC, O — ieHTp OmMcaHoro HaBKOJIO
IIOTO TPUKYTHHUKA Koja, D — Taka Touka Ha ctoponi AC, mo AD = AB. JloBeniTs, 1o
npsmi AO 1 LD nepneHauKyIspHi.

6. Ha uncioBoMy mpoMeHi 37iBa HampaBO 3alKCaHl MAPSAJl YCl HATypalibHI
yuciaa: 1, 2, 3, .... Tapac i Coois rpatoTh y Taky rpy: BOHH 1O 4ep3i (po3modnHae
Codist), mocmiIoBHO, TOYMHAOYH 3 1, BUKPECTIOIOTH 3alKCaHl YKCciia 3a MPaBUIIOM:
AKIIO Ha NONIEPEAHBOMY X0/l OJIH 13 IpaBLiB BHUKPECIIUB
N TOCJIIOBHUX YKCEN, TO 1HIIMKA IpaBelb HACTYITHUM XOJIOM MOK€ BUKpPECIUTH abo
n+1, abo N—1 HaTypajgbHE YMCIIO, TOYMHAIOYM 3 TIEPIIOro He BUKpecieHoro. [lepen
noyatkoM rpu Tapac BuzHavae yucio K > 2019. [Iepemarae B rpi Toi i3 TpaBIliB, XTO
CBOIM XOJIOM BHUKPECIUTh YUCIO K. 3’cyiiTe, XTO MepeMorKe 3a MPaBUIIBHOI I'pU 000X
rpaBiiiB, skio Codis nepmmm XxoaoM Moxe BukpecauTH Bif 1 go 10 neprmx yucen?

Ha BuxoHanHst poOOTH BIABOAUTHCS 4 TONUHA
KoxxHa 3a1aua o1iHIOETECA B 7 OaITiB
Buxopucranss mupoBUX MPUCTPOIB HE JTO3BOJIETHCS
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20192 +[ 2020)l
2020> (2019) °
2. Yca poAMHA BUMWJIA TIO TIOBHOMY TOPHSTKY KaBH 3 MOJIOKOM, HMPUYOMY

1. O0UMCIUTH 3HAYCHHS BUPA3Y: \/1+ 2019° +

Tapac BUIIUB UBEPTh YCHOTO MOJIOKA i IIOCTY YaCTUHY BCI€T KaBU. 3 ACYyHTE, CKUTbKH
oci0 y poauHi? BianoBigs oOrpyHTYHTE.

3. Jiaronam po30UBarOTh OMYKJIWH YOTHUPUKYTHUK HA YOTHPU TPUKYTHUKH,
IUIONII SIKUX BHUPAKAIOTHCS IMUIMMHU YHUCIaMH. 3’ICyHTe, Yd MOXKE JOOYTOK IUX
YOTUPHOX IUIOLI 3aKiHYyBaTUCA BHOpsAAKOBaHMM HaOopom 2019? Bignosigs
OOrpyHTYyMTE.

2018 2018
4. Jlng nogaTHUX 4Kcen @, b qoBeniTh HEPIBHICTS: (1+%j +(1+—J > %019,
a
5. Yorupukytauk ABCD Bnmcanuii y KoJIO Ta Ma€ MEpHEHAUKYIAPHI
niaronani. Touku K, L, M, Q — Touku neperuny Bucot TpukyTHukiB ABD, ACD,
BCD, ABC signosiano. JJosenits, 1m0 gotupukytauku KLMQ i ABCD pisHi.

6. 3 HarypanbHux uyucena 2, 3, 4, ....2019 sxUMOCh YMHOM YTBOPIOIOTH
1009 mnpaBwibHUX Jpo0OIB, daii cepel LHUX JpoOiB BUOMPAIOTh HAMOUIBIIM.
3’dacyiTe, sike HaMEHIIE 3HAYeHHS MOXE MaTh Led HauOuibmuid Apid mpu ycix
MO>KJIMBUX MOOY0Bax Takux Apo0iB? Bianosigs oOrpyHTYHTE.

Ha BuxonanHst poOOTH BIABOAUTHCS 4 TONUHA
KoxxHa 3a1a4a o1iHIOETHCA B 7 OaITiB
Buxopucranss mupoBUX MPUCTPOIB HE TO3BOJISIETHCS



3aBaaHHA

II etany BeceykpaiHCbKOI YYHIBCHKOI OJIIMITIAAN 3 MATEMATHKH
2019-2020 n.p.
11 kaac
1. 3HaiiniTe mepenocranuio ubpy supaszy 2019°°' + 20192,
2. Hexait f(X)=x" + 3x + 2. OG4uCIIiTh:

(1‘ ffn}(l‘ féﬂ[l- fisﬂ'"(l‘ﬁ}

3. JiaroHam po30UBAaIOTh OMYKIUMH YOTHUPUKYTHUK Ha YOTHUPU TPUKYTHHUKH,

IJIONN SIKUX BHUPAXAIOTHhCS IUIMMH YHCIaMHU. 3’ACyHTe, Y MOXKE JOOYTOK ITUX
YOTUPHOX IUIOLI 3aKiHYyBaTUCA BHOpsAKOBaHMM Habopom 2019? Bignosigs
OOrpyHTYMTE.

4. 3HaiiiTh AOJIaTHI YKCIIa 81, 8y, ..., 019 , 1O 38JJOBOJIBHSAIOTH YMOBY:

ait at...T Aygi9= A1dy...A019 = 204201920,

5. OcHoBow mpsmokyTHoro mnapanenemninenqa ABCDA;B;CiD; € xkBaapar
ABCD. 3HaiiiTe HallOUTBII MOXIIMBY BEJIHMUMHY KyTa MiXK npsiMoro BD; 1 muonmHOO

BDC,.

6. 3’sicyiite, mpu sKEX a HepiBHicTs 2019 sin’x+2017 cos'x > a mae Gesmiu
po3B’s3KiB? BianoBigs oOrpyHTYyTE.

Ha BuxoHanHst poOOTH BIABOAUTHCS 4 TOUHU
Koxxna 3amaya omiHroerscs B 7 0aiiB
Buxopucranas mudpoBUX MPUCTPOIB HE TO3BOJIIETHCS



