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2. Ha momi 4x4 posramryiite 8 nuiapiB 1 8 OpexyHiB Tak, 1100 KOXKEH 3 HUX

1. TTopiBusiiiTe 1poOHU

mir ckazatu: «Ilopyd 31 MHOIO CTOITh PiBHO OJWH Juapy». Jlumapi 3aBxau roBOPAThH
npaBay, OpexyHu 3aBXau OpeuryTb. JIIou cTOSTh Mopyd, SKIIO B 3alTOBHEHUX HUMU
KIIITUHKaX € CIiJbHA CTOpOHA. BukoHalTe pUCYHOK.

3. Ha pucynky 1 300paxxeno 4 kBaapata. JloBxrHa G

Bigpiska AB=11 cMm, nomxuHa Biapizka FE=13 cwm,
JIoBXKKHA Biapizka CD=5 cm. 3’sicyiiTe, 4OMY IOPIBHIOE
JIOBXKHHA Biapizka GH? BiamnoBias oOrpyHTYHTE.

H
4. Pospixre kBampaT 31 cTopoHOor 13 cMm Ha B j E
5 IPSIMOKYTHHKIB Tak, o6 cepex 10 HaTypanbHuX umcen, F
Mo 300paXylOTh JOBXUHH CTOpPIH HPSIMOKYTHHKIB Y
CaHTUMETpax, He OyJI0 OJJHAKOBUX. D -
5. PaxyHok 3a cHIZaHOK y Kade B KOMMaHii Apy3iB Puc. 1

ckiaB 175 rpuBeH. 3’gcyBaiocsi, IO JABOE 3 HUX 3a0yiu

rpolli, TOMy KOXXHOMY 3 KOMIaHii JOBEJIOCS 3allJIaTUTU 3a

npy3iB Ha 10 rpuBeH Oibllle, HIXK TUIAHYBAJIOCS CIIOYATKY. 3’ SICyHTe, CKIJIbKU JAPY3iB
cHigano. BiamoBiap oOTpyHTYHTE.

Ha BukoHaHHS poOOTH BiABOJUTHCS 3 TOTUHU
KoxHa 3amaya oniHoeThCA B 7 0aliiB
Buxopuctanss nudpoBUX MPUCTPOIB HE JTO3BOJISETHCS



CyMcChbKUM 0077aCHUM IHCTUTYT MICISAUIIIIOMHOT TI€JJaroriYHOT OCBITH

3aBaanHs
IT erany BeceykpaiHcbKOI YYHIBCHKOI 0JIIMITIA/IN 3 MATEMaTUKHU
2021-2022 u.p.

7 kJjac

1. Auzpiit 3agymaB uuciio Ta TOBIGOMHB #oro Onery Ta Mapii. Oner
MOMHOXUB 11e unciio Ha 10 ta gonmaB 5. Mapis nmomHoxwia yucio AHapis Ha 8 Ta
BiHsAMa 4. Skmio Bix Toro uucia, mo mopaxyBaB Ojier, BIIHATH T€ YHCIO, IO
nopaxyBaia Mapis, To Buiiae 2021. Ske uncno 3agymaB AHAPINA?

2. YuuTenb MaTeMaTUKU Ha 3allUTaHHS IIKOJSPIB MPO BIK CBOEI POJMHU: BiH,
JIpyKHHA Ta TPOE TiTEH, pO3MOBIB TaKy I1CTOPi0. Y JIeHb, KOJIU HAPOJUIACS MepIia
JTUTHHA, CyMapHUil BiK ycix OyB 45. Pik ToMy, Koau Hapoauiacs TpeTs TUTHHA, BiH
nopiBHIOBaB 70. A chbOro/iHI cyMapHuil Bik aitei — 14 pokiB. 3’gcyiTe, CKIJTbKH POKIB
JITSIM YYUTEIIsI MaTeMaTrKa 3apa3? BinmoBias oOIpyHTYHTE.

3. Ha ctoponi BC piBHoOeapenoro TpukyTHuka ABC 3 ocHoBoro AC BubOpanu
toukn N ta M, ne N mibk toukamu B ta M Tak, mo NM=AM, ~MAC=_~,BAN.
3naiimite £ CAN.

4. Ha Oepesi o3epa Kpyrioi popMH pOCTYyTh, YEPTYIOUHUCHh OJIHA 3 OIHOIO,
a0ayH1 Ta rpyumi. baTbko Ta CMH BHpYIIMJIM B3I0BXK O3€pa BIJ OAHIET 3 Ipyll y
OPOTUIICKHUX HampsAMax 1 3ycTpiaucs Ouns iHmoi rpymi. Jlopororo 6atbko
HapaxyBaB y/ABIYl Oulblle s0yHb, HUK CHH. [Ipo/IOBXKYyHOUM pyXaTUCS B THX XKe
HaIpsiMax, BOHU 3HOBY 3ycTpiiucs Outst rpymii. I 3HOBY OaThko HapaxyBaB yJIBidi
Oinbiie s0dyHb, HDK CHH. AHAJIOTIYHA CHUTyallisi TOBTOpWIAcS B TpETId pas.
JoBeniTe, MmO TpeTs ixHsA 3ycTply BiaOyjaacsa Ould Ti€i Tpymll, BiJg SKOi BOHHU
PO3MOYMHAIIM CBIA PyX MEPILOTO pasy.

5. ¥ MicTi nuapis 1 OpexyHiB 366 MelIKaHLIB, TPUYOMY BC1 BOHU HAPOAMIINCS
B pi3Hl aHI poky. Ilicias mepernucy HacelneHHS HAApPYKyBajdu 3BIT, Y SIKOMY OyIio
BKa3aHO, IO Ha 3amuTaHHsA «YM HApOIWIUCS BU B CIYHI?» CTBEPIHO BIIMOBLIH
77 moneit, a Ha 3anuTaHHsA «Yu Hapomwnucs Bu 30 yucia?» CTBEPAHO BIIMOBLIN
60 moneii. 3’scyiiTe, ska iHQopMallis MICTUTBCS B 3BiTi: XMOHA YW TpaBauBa’
BianoBias oO0rpyHTYHTE.

Ha BukonanHs poOOTH BiABOIUTHCS 4 TOTUHU
KosxHa 3amaya omiHOeTECA B 7 OaitiB
Buxopuctanss nudpoBuX MPUCTPOIB HE JTO3BOISETHCS
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8kiac
1. Po3B’stxiTh piBHSHHA ||x-2021[-2023|+x=0.

2. 3’scyiiTe, IO MIBUJIIE. TPOiXaTH BECh LUISIX aBTOMOOLIEM uu /5% NUIIXy
MO0JIaTH JIITAKOM, MBHUJKICTH sikoro B 10 pa3iB Ouibla 3a MIBUAKICTh aBTOMOO1IA, a
pemty 25% MIsXy — MOTOITMKIIOM, IMIBUIKICTh SKOTO B 4 pa3u MEHIIA 3a MIBUIKICTh
aBTOMOO11A? BinmoBigs oOTpyHTYHTE.

3. Ha Gepesi o3epa kpyrioi GopMu poCcTyThb, YEpryIOYHCh OJIHA 3 OIHOIO,
a0ayH1 Ta rpywi. baTbko Ta CMH BHpPYIIWJIM B3IOBXK O3€pa BIJ OAHIET 3 Ipyll y
OPOTUIICKHUX HampsAMax 1 3ycTpiaucs Ouns iHmoi rpymi. Jlopororo 6atbko
HapaxyBaB yaABIYl Oinblne s0JyHb, HIK CHH, Ta BTpUYl OLIbIIEe SO0JYyK Ha HUX.
[TpogoBxxyroun pyxaTucsl B THUX K€ HalpsiMax, BOHU 3HOBY 3yCTPLIMCS OIS TPyl
I 3HOBY 0aThkO HapaxyBaB ynBIYl OuIbll€e SIOTYHb, HIX CHUH, 1 BTpUYl OUTbLIE SOIYK
Ha HUX. Tak caMo mpH TPETid iXHiM 3ycTpiyl MiJ rpymero 0aTbKO TaKOX HapaxyBaB
yABIU1 OUIBIIE SIOJYHb, HI)K CUH. 3 SICYWTE, XTO 3 HUX HAa TPETHOMY €Talll HapaxyBaB
OlsblIe A0YK 1 B CKUIbKH pa3iB? BiamnoBib 0OTpyHTYHTE.

4. Ha croponax AB ta AD kBanpaty ABCD Bu6Gpani Touku N Ta P BiamoBigHo
takuM uyuHOM, MmO NC=NP. Touka Q oOpana nHa Biapisky AN Tak, 110
2 QPN=2NCB. Hogenits, mo 2 ~ BCQ=~2AQP.

5. KBagpar 8x8 po3spizanu Ha kBagpaTu 2x2 1 NIPSIMOKYTHUKH 1x4, mpu oMy
3arajbHa JIOBXKMHA PO3pi3iB BHUSIBMIACh pIBHOIWO 54. 3’scyiiTe, CKUIbKH (DIrypok
KOKHOTO BUAY oTpuMainu? BianoBiib oOIpyHTYHTE.

6. 3HaiifiTh HallMeHIe HEMmapHe HaTypaJibHEe YHMCIo N, I SKOTO KBajpar
MOKHA po3pi3aTH Ha N MPSAMOKYTHHUKIB TaK, mM00 cepen 2N ducen, Mo 300paKyoTh
JIOBKMHU CTOPIH MPSIMOKYTHHKIB, HE OyJi0 piBHUX. BiAMOBi AL OOTpyHTYMHTE.

Ha BukoHaHHS poOOTH BiABOJUTHCS 4 TOIUHH
KosxHa 3amaya omiHOeTsCa B 7 0aliB
Buxopuctanss nudpoBUX MPUCTPOIB HE JTO3BOISETHCS
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2. Ha Oepesi o3epa kpyriioi GpopMu poCTyTh, UYEPryIOUHUCh OJHA 3 OJHOIO,

1. O6uncCiTH 3HAYCHHS BUPA3Y:

sa0MyH1 Ta rpymr. baTeko Ta CHH BUPYIIMJIM B3J0BXK O3€pa BiJ OJAHIEl 3 Tpymll y
OPOTWICKHUX HampsiMax 1 3ycTpiiucss Oing iHmoi rpymi. Jloporoio 6atbko
HapaxyBaB y/Biul Ounble s0JyHb, HIK CHH, 1 BTpHYl Olblle sSO0IyK Ha HUX.
[TpogoBxxyroun pyxaTucsi B TUX )K€ HampsiMaxX, BOHU 3HOBY 3yCTPLIHCS OUIS TPYIII.
I 3HOBY OaTbko HapaxyBaB yBidl Ollblle SIOyHb, HI)K CHUH, 1 BTpUYl OUIbIIE SOIYK
Ha HUX. Tak caMo mpH TPETid IXHIM 3ycTpiyl MiJ Tpyiier0 0aTbKO TaKOXK HapaxyBaB
yaBIYl OlbIe s0MyHb, HIXK CHH. 3’SICYlTe, XTO 3 HUX Ha TPETHOMY €Talll HapaxyBaB
OlsblIe A0YK 1 B CKUIBKH pa3iB? BiamnoBib oOrpyHTYHTE.

3. g momatHuX yucenl @, b, C JoBediTh, IO CHPaBIKYEThCS HEPIBHICTH

4. Komo, Bmmcane B mpsMoKyTHui TpuKyTHUK ABC 3 rimotenysoio AB,
notukaeTsest 10 woro cropin BC, CA, AB y toukax A;, B;, C; BimnmoBigHo. Hexaii
B1H — Bucora tpukytHuka Ai;B;Ci. [oBenits, mo Touka H nexuTh Ha OiCeKTpHUCI
kyra CAB.

5. ¥V nmanami 9 ogHaKOBHUX KBaJpPaTHUX KIMHAT, K1 YTBOPIOIOTH KBaapar 3X3.
VY 11 KiMHATH 1O OJHIN JFO/IMHI mocenmiocs 9 ocid — OpexyHu Ta nuiapi (OpexyHu
3aBXIU OpenryTh, JUIapi 3aBkau TOBOPATH MpaBay). Koxken 13 mux 9 oci6 cka3zas:
«IIpuHaiiMHI B OJHIM 13 CYCIAHIX 3 MO€I KIMHAT >XuBe OpexyH». KimnHatu
BBAXKAIOTHCS CYCIAHIMH, SIKIIO Y HUX CIIUJIbHA CTIHA. 3HAWAITh HANOUIbIIY KIJIBKICTb
autapiB cepen ux 9 oci6? Biamosiae oOrpyHTYHTE.

6. 3HaiimiTh HaliMeHIIEe HaTypajdbHE YHCIO N, A SIKOTO KBaapaT MOKHA
po3pi3aTy Ha N MPSMOKYTHHKIB TaK, 00 cepea 2N Yuce, o 300paxyroTh JOBKHUHH
CTOpPiH MPSMOKYTHHUKIB, HE OyJi0 piBHUX. BiAmoBias oOrpyHTYHTE.

Ha BuxonanHst poOOTH BIABOAUTHCS 4 TOJIMHA
KoxxHa 3amaya omiHOeThCd B 7 OB
Buxopucranss nupoBUX MPUCTPOIB HE JTO3BOJISETHCS
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1. Ha mommini 3anucano Tpu KBaJIpaTHUX PIBHSIHHS:

2020x%+bx+2021=0, 2019x%*+bx+2020=0, x*+bx+2019=0.

3HalaiTh JOOYTOK KOPEHIB BCIX PIBHSAHB, 3alMCAHUX HA JIOIII, SIKIIO BiJIOMO,
110 KOYKHE 3 HUX Ma€ JiBa TIIMCHUX KOPCHS.

2. ]l momatHUX ducen @, b, 1o 3a0BONBHSIIOTE YMOBY a+b <2, nosenite
HEPIBHICTB:
! >+ 1 > < 2 .
1+a° 1+b® 1+ab

3. YV npsmokytHoMmy TpukyTHUKY ABC Ha rinoreny3y AC mpoBegeHa BHUCOTa
BH. Ha croponi BC Biamiuena touka D, Ha Bimpizky BH — touka E, a Ha Bigpizky
CH — Touka F Tak, mo «BAD=«CAE 1 «AFE =2CFD. JloBenith, 1m0
< AEF =90°.

4. Ha OGepesi o3epa Kpyrioi (opMu pOCTyThb, YEPTYIOUUCHh OJHA 3 OJHOIO,
a0ayH1 Ta rpyumi. baTbko Ta CMH BHpYIIMJIM B3IOBXK O3€pa BIJ OAHIET 3 Ipyll y
OPOTUIICKHUX HampAMax 1 3ycTpuiucs Ounsg iHmoi rpymi. Jlopororo 0arbko
HapaxyBaB y N pa3iB Oulblie sI0JIyHb, HIK CUH, 1 B N + 1 pa3iB Ouiblie S0IyK HA HUX.
[IpoioBxkyr0OUM pyXxaTHCS B THX K€ HalpsiMax, BOHU 3HOBY 3YCTPLIUCS OLIs TpyIi.
I 3HOBY 0aThkO HapaxyBaB y N pa3iB Ouiblle sI0JyHb, HIK CUH, 1 B N + 1 pa3iB OuibIe
A0JyK Ha HMX. AHaJOri4Ha CHUTYyalls MOBTOpuiaca N pasiB. 3’dcyiTe, A SKUX N
MOTJIO CTaTHUCA TaK, 1[0 HAa HACTYMHOMY eTami 0aTbKo 3HOBY HapaxyBaB y N pasiB
Ouble SI0TyHb, HIK CHH, ajie I0IyK Ha HUX BOHU HapaxyBaH MopiBHy? Biamosinb
OOTpyHTYHTE.

5. Y manami 16 oHaKOBUX KBaJpaTHUX KIMHAT, sIKI yTBOPIOIOThH KBajipaT 4%4.
VY 1i KiMHATH 10 OHIN JOIMHI TTocenuiocs 16 ocid — Opexynu Ta munapi (OpexyHu
3aBXJIU OpeIryTh, TUIAP1 3aBXKIU TOBOPATH npapay). Koxen 13 mux 16 ocib ckazas:
«IIpuHaiiMHI B OJHINH 13 CYCIAHIX 3 MO€I KIMHAT >XuBe OpexyH». KimnHatu
BBAXKAIOTHCS CYCIAHIMH, SIKIIO Y HUX CIIUJIBHA CTIHA. 3HAWAITH HAOUIbIIY KIJIBKICTb
autapiB cepen 1ux 16 oci6? Binmosias oOrpyHTYiiTE.

6. JloBeniTh, 1110 icCHY€e 0€3114 HaTypaJIbHUX YUCEN N, JUIsl IKUX KBaJApaT MOXKHA
po3pizaTu Ha N MPSMOKYTHHKIB TaK, 110 CEpea 2N Yucell, 0 300pakyroTh JOBKUHU
CTOpIH MPSIMOKYTHUKIB, HE OyJI0 piBHUX. BianoBigs oOrpyHTYyHTE.

Ha BukoHaHHS poOOTH BiABOJUTHCS 4 TOAUHH
KosxHa 3amaya omiHOeTsCsa B 7 0aiiB
Buxopuctanss nudpoBuX MpUCTPOiB HE JO3BOJISETHCS



3aBaaHHA

IT erany BeceykpaiHcbKOI YYHIBCHKOI 0JIIMIIIAAN 3 MATEMATHKH
2021-2022 u.p.

11 knac
2020 B
cos®(arctg(x — ))

1. IMoGynyiite rpadik QyHKIIT y = 2021.

2. Po3p’soxiTh piBHsHHS [2020X + 2021]=1, ne [X] — uina yacTuHa yuca.

3. Ha Oepe3i o3epa kpyrioi GpopMH pOCTyTh, YEPryIOUHUCHh OJIHA 3 OJIHOIO,
sa0yH1 Ta rpyiil. baTbko Ta CHH BHUPYIIWJIM B3JIOBXK O3€pa BiJ OJHIEI 3 TPyl y
OPOTWICKHUX HampsiMax 1 3ycTputucs Oing iHmoi rpymi. Jloporoio 6atbko
HapaxyBaB y N pa3iB OuibIe si0MyHb, HIX CHH, 1 B N + 1 pa3iB Ounbie sS0JIyK HA HUX.
[TpogoBxxyroun pyxaTucsi B TUX )K€ HampsiMaxX, BOHU 3HOBY 3yCTPLIHCS OUIS TPYIII.
I 3HOBY OaThkO HapaxyBaB y N pasiB OuIblle sI0yHb, HIK CUH, 1 B N + 1 pa3iB OuibIie
10JyK Ha HMX. AHaJOri4Ha CHUTYyaIlld MOBTOpWiaca N paziB. 3’acyiTe, M SKUX N
MOTJIO CTaTUCS TaK, 0 Ha HACTyMHOMY eTami 0aThbKO 3HOBY HapaxyBaB B N pa3iB
Ouble SI0TyHb, HIK CHH, ajie I0JIyK Ha HUX BOHM HapaxyBajid MopiBHy? Biamnosinb
OOIpyHTYHTE.

4.V nanami 25 oAHAKOBUX KBaJpaTHUX KIMHAT, sIKI YTBOPIOIOTh KBajapatr 5x5.
VY 1i KIMHaTH 10 OJHIN JH0UHI nocenuiocs 25 ocid — OpexyHu Ta auuapi (OpexyHu
3aBXKJIU OpelIyTh, TUIAP1 3aBKIU TOBOPATH npapay). KoxeH 13 mux 25 ocib ckazas:
«IIpuHaiiMHI B OJHINA 13 CYCIAHIX 3 MO€I KIMHAT >XuBe OpexyH». KimHatu
BBa)KAIOTHCS CYCIJTHIMH, SIKIIIO Y HUX 3 CIIJIbHA CTiHA. 3HAWIITh HAMOUIBIITY KiJIbKICTh
JaunapiB cepen mux 25 oci6? Biamosias oOTpyHTYHTE.

5. Hotupukytauk ABCD Brnmcanuii y xono. [lepnenaukynsip no croponu BC,
IIPOBENECHMI Uepe3 ii cepeauny — Touky M, nepetunae ctopony AB y Touni K. Koo
3 niametpom KC neperunae Binpizok CD y Touri P (P#C). IoBenits, mo npsmi MP i
AD neprneHauKyIsSpHi.

6. JloBeniTh, 110 iCHY€e 0€3/114 HATypallbHUX YHCEeII N, I AKUX KBaJApaT MOKHA
po3pi3aTH Ha N MPAMOKYTHHKIB TaK, IO cepea 2N Yucell, 0 300paXyrTh JOBKUHU
CTOpIH MPSIMOKYTHHUKIB, HE OyJIO piBHUX. BiamoBias oOrpyHTYyHTE.

Ha BuxoHaHHs poOOTH BIABOAUTHCS 4 TONUHA
Kosxna 3amaua oniHroerscs B 7 0aiB
BuxopucTtanss nudpoBUX MPUCTPOIB HE JO3BOJIIETHCS



