CymMmchpKkuil 001acHUH THCTUTYT MICISAUTUIOMHO1 TTEJarOri9YHOl OCBITH

3aBIaHHA

II erany BeceykpaiHCbKOI YYHIBCHKOI 0JIIMITIAAN 3 MATEMATUKH
2022-2023 u.p.

6 kaac
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2 3 4 2022

2. 1106 migHATHCS Ha MEPIIMK TOBEPX XMapodoca, Tpeda MporTH 7 CXOIUHOK,
MDK TOBEpXaMH 3HAaXOJWUTHCS OJIHAKOBA KUIBKICTh CXOIWHOK. Y [I€Hb, KOJU B
XMapodoci He mpairoBaB JiT, AHTOH Ha NUIAXY JO CBO€i KBApTHPHU MPOMUIIOB
95 cxomunok, bormana — 117 cxoguHok, Bits — 205 cxomunok, 'ams — 249, Jlama —
293 cxoauHKd. MUpOH XKUBE HA OCTAHHBOMY MOBEPCI, BiH MPONIIOB 535 CXOIUHOK.
3’scyiTe, Ha IKOMY TOBEPC1 KMBE KOXKHA JUTHHA?

3. JIBa maporuiaBu 3aXOAATh y MOPT MICs KOKHOTO peiicy. Ilepuuit pooutsb
peic 3a 6 mHIB, a Apyruil — 3a 8 AHIB. SIKOCh y cyOOTYy BOHU 3yCTPLIUCH B TMOPTY.
3’dcyiTe, yepe3 CKUIbKUA JHIB BOHU 3YCTPIHYThCSA B MOPTY B CyOOTy HACTYMHOIO
pazy?

4. 3’scyirte, K 13 OJDKKA HAOpaTu piBHO 3 1 y3Bapy, SIKIIO € 4-TITPOBHM Ta
5-TU JMTpOBUIA 1ToCy1?

5. Ky0 13 pebpom 3 pospizaHo Ha 27 MeHIIUX KyOuKiB 31 ctopoHoro 1. ITicius
poro 21 MayieHbKuM KyOuk Oyio modapOoBaHO y >KOBTUM KOdip, a 6 1HIIMX — y
onakuTHUi. [loTiM 13 Manux KyOHWKIB 3HOBY CKJIQJIM BEJIMKUN TAaKUM YUHOM, 100
YacTHHA MOBEPXHI BEJIMKOTro KyOMKa Majia SKOMOra MEHIle OJMaKuTHUX (parMeHTiB.
3’dcyiiTe, Ky YaCTUHY 3a TaKMX YMOB BIiJl YCI€l IJIOIII MOBEPXHI Ky0a yTBOPIOIOTH
OslakuTHI YacTuHU? BianoBiab 00IpyHTYTE.

Ha BukonanHs poOOTH BiABOJUTHCS 3 TOJUHU
KosxHa 3amaya omiHOeThECa B 7 OaliiB
Buxopuctanss nnpoBuX MpUCTPOIB HE TO3BONISETHCS
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2. Y Camxka B akBapiymi — 200 pubok: i3 HuXx 1% OJAKUTHOTO KOJHODY,
pemita puOOK — >KOBTI. 3’sICyWTe, CKUIBKUA >KOBTUX PHOOK MOTPIOHO 3abpatu 3
akBapiyMmy, o0 OJIakuTHI puOKH cTaHOBWIM 2% puOOK, M0 3AIUIIUINCST B
akBapiymi? BianoBigas oOrpyHTy#TE.

3. Typuct npoimioB MOJOBHHY HUIIXY MK NyHKTaMu A 1 B 31 MIBUIKICTIO
4 xM/TOJI, a pelTy NULIXy 10 B — 31 mBUAKICTIO 6 KM/Toa. Ha 3BopoTHOMY HUISIXY Bij

2 . o . . . o
B nmo A Em,oro NUISIXY BIH OPOMIIOB 31 MIBHIAKICTIO, IO JOPIBHIOE CEpEAHIN

HIBUIKOCTI pyXy B Hampsami Bix A 1o B, a pemity mmisixy mpoWInoB 31 MIBUAKICTIO
5 km/roa. 3HaUIITh BIICTaHb MK MYHKTaMH A 1 B, SIKIIIO B1JJOMO, III0 Ha 3BOPOTHHIA
[UIAX TYPUCT BUTpATHB HA 2 XBWJIMHM MEHINE, HDK Ha Bech IUIIX Bil 4 10 B.
(Ykazana cepeHsi HIBUIKICTH TIOPIBHIOE BIAHOIIEHHIO BiJICTaH1 BiJl 4 10 B 10 BChOTO
Jacy pyxy B Hanpsmi Big 4 1o B).

4. Y tpuxytauky ABC na ctoponi BC Bubpano taky Touky K, mo Bigpizox AK
nepetunae meniany BM y touri N, mpugomy AN = BC. [loBenits, mo BK = KN.

5. ¥V mycreni 3ycTpinucsa ABa MaHApiBHUKU. OAWH 13 HUX MaB HAllOBHEHY
BOJIOI0 IBAaHAAISATIIIITPOBY MOCYANHY, a IHITUN MaB JIBl MOPOKHI — BOCBMHIIITPOBY
Ta I ATWITPOBY. [lepmmii 13 MaHPIBHUKIB BUPIIIUB MOAUIATH BOY MOPIBHY, aJie HE
3HaB, 5K 11€ 3po0OuTH. 3’AcyiTe, K Tpeba AISTH MaHIPIBHUKAM, 1100 HAJIUTU IIICTh
JITPIB BOAM Y BOCBMUIITPOBY MOCYIAUHY?

6. 3agaHo Kpyr i KijbIle HABKOJIO HBOTO, SKE

po3pizane Ha 11 ogHakoBuX YacTuH (puc. 1). 3’scyiire,
Yy MOkHa nodapOyBaTu ojepkani 11 yacTuH 1 Kpyr y
TPHU KOJIbOPH — YKOBTHUH, OJAKUTHUHN 1 YEPBOHUIN TaKUM
yiuHOM, 11100 komHi 1Bl (irypu, mnodapOoBaHi B
OJIHAKOBHUM KOJIIpP, HE MaJIM CHIJIbHOT Mexi? BinmoBias
OOIpyHTYHTE.

Puc. 1

Ha BukonanHst poOOTH BiABOJIUTECS 4 TOTUHU
Kosxna 3amaya omiHroeTsCa B 7 OaiiB
Buxopuctanss nudpoBuX MpUCTPOiB HE JO3BOISETHCS
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2. Macaxup MpUHIIOB Ha 3ali3HUYHUNA BOk3and micta CyMmu 3a 5 XBWIHMH J0
BIIMpaBJICHHS MOTATY. SIkOM BiJIcTaHb O BOK3aly OyJsia Ha 1 KM OUIBIIO, TO WIy4H
3 TaKOK CaMOI0 IIBHUJIKICTIO, BiH 3alli3HUBCSA O Ha 5 XBWIMH. 3’sCyiTe, 13 SKOIO

)-2023.

IIBUJIKICTIO MIIIOB macaxup? BiamoBias oOrpyHTYTE.

3. Hiny BuHOrpany migsuuui Ha 20%. J{ns Toro, mo6 3amucatu HOBY LIHY
3a 1 Kr BHHOrpaay B TPHUBHSX, MPOAABLEBI OyJI0 AOCTATHIM MOMIHSATH MICHSAMH
nudpy 4Kcia, 3alMCcaHoro Ha LIHHUKY. 3’SCyiTe, CKUIbKMA T'PUBEH KOIITYBaB | Kr
BUHOIPAJy [0 IiXHBOTO TOJOPOXYaHHS, SKIIO I IiHa OyjJa MEHIIO 3a
100 rpuBen? BiamnoBinb o0IpyHTYMTE.

4. 'V npsmokytauky ABCD AB = 2BC. Ha croponi AB mnpsmokyTHHKa
o0y yBaHO PIBHOCTOPOHHIM TpukyTHuk ABE Tak, mo #oro croponu AE i
BE neperunatots Biapizok CD. Touka M — cepenuna BE. 3naiiaits kyr MCD.

5. Tpu uncna matote HCK, mo B 2022 pasu 6inbmmii 3a ix HC/I, sikuii y cBoto
yepry Outbmmii 1. 3’scyiite, sike HallMEHIIe 3HAYEHHS] MAa€ CyMa LUX TPhOX YUCEN?
BignoBiab oOIpyHTYyHTE.

6. YoTupu KOMaHIu 3irpaiu y JAeKuIbKa Kil TypHip, TOOTO KOKHA KOMaHJa 3
KOXXHOIO IHIIIOK 3irpajud  OJHAKOBY KUIBKICTh 3ycTpiueil. 3a mepemory
HapaxoByBaJoCs 3 OUKH, 33 HIUYMIO KOXKHA KOMaHIa oTpuMyBaia 1 o4ko, 3a mopasKy
OYOK HE HapaxoByBajocs. Pazom yci komanamn Habpamu 46 odok. 3’scyiTe, CKUTBKH
1rop 3aBepIniIncs BHIUM0? BiamnoBiab OOIpyHTYHTE.

Ha BuxonanHs1 poOOTH BIABOAUTHCS 4 TONUHA
KoxxHa 3a1a4a o1iHIOE€ThCA B 7 OaITiB
Buxopucranas mupoBUX MPUCTPOIB HE TO3BOJIIETHCS
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1. Po3B’s1KITH PIBHSHHS: \/__xzx: Vit =2022.

2. liny BuHorpany miaBunimin Ha 20%. Jlis Toro, mo0 3amucaTd HOBY IIHY
3a 1 Kr BUHOrpaJy B TPHUBHAX, IPOJABIEBI OYyJO JOCTaTHIM IOMIHSATH MICISIMH
udpy Ymcia, 3aMcaHoro Ha IMIHHUKY. 3’SICyHTe, CKUIBbKMA TPUBEH KOIITyBaB | KT
BUHOTPaAy /[0 IXHbOTO TIOJOPOKYAHHS, AKIIO I IiHa OyJa MEHIIOK 3a
100 rpuBen? BiamoBinb oOTpyHTYHTE.

3. 310panuii Mena 3amoBHIOOTH y Aekuibka 50 nuTpoBuX O170HHU. SIKIIO HOTrO
nepenutu B 40-mitpoBi 6i0HH, TO iX Oyae Tpeba Ha 5 O170HIB Olyblle, ane OJUH 3
HUX JIMIIUTHCA HEMOBHUM. SIKmio 3i0panuii mMen posnutu y /0-mitpoBi O110HU, TO
3HaI00UThCS HA 4 O10HM MEHINe, 1 3HOBY OJIMH 3 HUX OyJle HEMOBHUM. 3’sCyiiTe,
cKinbKu S50-miTpoBHX 0110HIB 3aMOBHIOE 310paHuii Mmea?

4. Ha Oicextpuci AL TpuxytHuka ABC BuOpano Touky D. Bimomo, mio

«BAC =2a, LADC = 3a, LACB = 4a. Hosexnits, mo BC+CD = AB.

5. Jlesxi CTOPOHM KIITMHOK IIaxXiBHUIl ModapOOBaHO y 4YEpPBOHUM KOJIIp, a
HO — y cuHii komip. [lo3BojisieThesi oOupaTH JeAKy KIITUHKY JOIIKH Ta
nepedapOoOByBaTH BCl ii CTOPOHU OJHOYACHO B MPOTHJICKHUU KOJIp. 3’sCyiTe, 4u
3aBXKJIM MOKHA 3pOOUTH JeKibKa niepedapOyBaHb TAKUM YMHOM, 100 CUHIMH CTaJIAd

1 . .o . . . . . . o
MEHIIIE " B1JI 3arajibHO1 KUIBKOCTI CTOPiH KJIITUHOK? BiAmoBigs oOrpyHTYyMTE.

6. Posp’szatu pisHsmas: {x}° +2{x}=3x’, me {x}=x-[x] — npoGosa wacTuna
uycna X, [x] —11ina yacTuHa yKca x

Ha BukoHaHHS poOOTH BiABOJUTHCS 4 TOAUHH
KoxHa 3amaua OmiHIOETHCS B 7 OaiB
Buxopuctanss nudpoBux mIpUCTPOiB HE JO3BOISETHCS
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1. O0UuCIITh: \/1+ 20222 +

. 1 o
2. 13 xon6u 3 10% po34rHOM CHIUPTY BiJIHIN 3 YaCTUHY W JOJIUIIN BOJHM TaK,

5 . .
1o KoJi0a cTana 3allOBHEHaA Ha g B1JI IIOYAaTKOBOI'O 06’€My. 3’5ICYI/IT€, KM CTaB

MPOIICHTHUM BMICT CIIUPTY B KOJIO1?
3. Onyknuit 4oTUpUKyTHUK ABCD, BNUCaHUN y KOJO, J1aMETPOM SIKOTO €

BiJipi3ok AC. Hexaii Toukn H 1 K € ocHOBaMU meprieHuKYIspiB, K1 MPOBEIEHO 3
touku B no npsmux AC 1 AD BignoBinHo. JloBeaiTs, 1mo npsima KH IimuTh BiIPI30K
BD nagmi.

4. CkibkH iCHY€ TpiOK HarypaimbHuX uucen (a,b,C), mo 3am10BOIBHSAIOTH
ymoBu: 2 <a <b <cTaab-c=2021-2022?

5. Koxna 3 Toyok mmiuomuHu mnodapOboBaHa B OJUH 3 TPHOX KOJBOPIB.
JloBediTh, 10 3HAWIYTHCS NIBI TOYKH, ModapOOBaHi B OJUH KOIIp, BIJICTaHb MiX
SKUMU JOPIBHIOE 1.

6. Po3B’s13aTu cucTteMy piBHSHB:

3x—y|-3)(] 3x -3)=0
{(I y[=3)(3x+y|-3) , 1Ie {a} — npo0oBa YacTUHA YHCIIa a.

y—{4x}=0

Ha BukoHaHHS poOOTH BiABOJUTHCS 4 TOANHH
KoxHa 3amaua OmiHIOETHCA B 7 OaniB
Buxopuctanss nudpoBux MpUCTPOiB HE JO3BOISETHCS
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1. ITopiBHsMTE UKcna | —— | Ta | —— | .
2023 2022

2. Ha xareti AC npsmokytHoro tpukytHuka ABC (£BAC = 90°) BigmiueHO
touky D, Taky, mo 2CBD = 30°. JloBexnits, mo CD >2AD.

3. Koxna 3 Touok momuHu modapOoBaHa B OJMH 3 TPhOX KOJBOPIB.
JoBeniTh, 10 3HAWAYTHCSA Bl TOUKH, ModapOOBaHi B OJUH KOJIP, BIICTaHb MiX
SKUMH JIOPiBHIOE 1.

4. Cxinmpkd iCHye HaTypanbHuUX N<2022, mis sSKUX MHOXWUHY M= {1,2,...,n}
MO>KHA MOJUIMTH Ha JAB1 MHOKUHH A, B: AUB=M, AN\ B=J, K0)KHa 3 MHOXUH A, B

MICTHTh OJIHAKOBY KUIBKICTh €JIEMEHTIB 1 KOXKHAa 3 HUX MICTUTh Y SIKOCTI CBOTO
eJIeMEeHTa cepeiHe apu(METHIHE BCIX CBOIX €JIEMEHTIB.

5. Po3B’s13aTu cucteMy piBHSIHbB:
(I3x-y[-3)(|3x+y|-3)=0
y—{4x}=0

6. 3’scyiiTe, un icHye Taka ¢pyHkiis f: R — R, sika He HaOyBae OHOTO CBOTO

3HAUEHHA OLIbIIE, HIXK B OJTHINA TOYIII, Ta IO MPHU BCIX X € R 3aJ10BOJIbHSE HEPIBHICTD

JEOD=(100)" 222

, A€ {a} - I[p060Ba YacTUHA Yuclia a.

Ha BukoHaHHs poOOTH BIABOAUTHCS 4 TOIUHA
Kosxna 3amaua oniHroerscs B 7 0aiB
Buxopucranas mudpoBUX MPUCTPOIB HE TO3BOJIIETHCS



