Bignosizi II erany BeceykpaiHChKOI YYHIBCHKOI 0JIIMITIAN 3 MATEMATUKH
2019-2020 n.p.
6 kiaac

1. OCKUIbKM KOXHE JOJAHOK YKCJIa HE MEHIIE OJMHMUII, TO Taka CymMa MOXeE
Oytn oTpumana TuUTbkH nomaBaHHsM 2018 oxawaWIb 1 omHi€l ABIMKHU. SIKIO ABIAKY
30UIBIIUTH B JECATHh pa3iB, To oTpuMaemo 20. SKio y movyaTkoBiil cymi 3aMiHUTH
2 Ha 20, To cyma 301nbpmuThes Ha 18 1 crane piHa 2020 + 18 = 2038.

Bignosias : 2038.

2. 1 cmoci6 (apupmernynwmii). Po3risiHEMO BepTUKAIBHY
CTOPOHY KBajpaTa: N0 Hei YyKJIaJaroThCA MBI OLIBIIN CTOPOHU
OpPSIMOKYTHUKA Ta ABI MeHIml. Temep po3riisiHEMO TOPU3OHTAIbHY
CTOpPOHY KBajJpara: 10 Hel YKIaJarTbcs Bl OUIbIII CTOPOHH
NPSIMOKYTHUKA Ta OJHA MEHIIIA, a TaKOX BIJPI30K, PIBHUM PI3HMUII
IIUX CTOPIH. Puc. 1

OCKUIbKM CTOPOHM KBajpara piBHI, TO MEHIIA CTOPOHA MPIMOKYTHHKA
JIOPIBHIOE PI3HUIII MK OLIBIIOI0 Ta MeHIIo. OTxe, OuUlbllIa CTOpOHA B JiBa pasa
noBIIa MeHIoi. Toji, IICTh JOBXKHH MEHIIOI CTOPOHU CKJIaAarTh 18 cM. oTxke,
JIOBKMHA MEHIIOI CTOPOHU — 3 ¢M, a OLTbIIOl — 6 CM.

Il crioci6 (anreOpaiunmii). Hexait noBxkHHA OiNBIIOT CTOPOHU MPSIMOKYTHHKA
X cM, a TOBKWHA MeHIIoi — Y cM. Tofi ToBKHWHA TOPU30HTAIBHOI CTOPOHHU KBajipaTa
ckiaamae X+(x—y)+y+x (cm). 3a ymOBOIO I CyMa JIOpiBHIOE 18 cM, oOTke
X+ (x—y)+y+x=18,3x =18; x = 6.

AHAJIOTIYHO CKJIQZIEMO pPIBHSHHS, PO3JSIHYBIIM JIOBXKHUHY BEPTHKAILHOI
cTopoHH: Yy + X +X+Yy =18, Tom 2Xx+ 2y = 18; X +y = 9. Ockiibku X =6, TO Y = 3.

Binnosiaek: 3 cM1 6 cM.

3. PosrnsieMo Ty wactuHy nuisxy, konu Camiko 1oHHU3Y ine midToMm, a yBepx
Hae mimku. 3 oHOro OOKY, IUISX MIIIKK 3aiiMae BABOE OUIBINE Yacy, a 3 1HIIOTO —
oubme ©Ha 10 cexkyna. Omxke, 10 YacTMHY IUIAXy BIH TpoiXxaB 3a
10 cexynn, a npoitmoB mimku 3a 20 cekyHa. OCKUIbKH BeCh NUISIX Ha Ji(TI 3aiiMae
60 cekyH, TO MIIKK BiH WII0B 1/6 1muisxy. 3ayBa)KMMO, IO MIIIKKA BiH WIIOB IIije
YHUCJIO MPOMIKKIB MK moBepxamu. OCKUIbKM OyIMHOK J€B’SITUNIOBEPXOBUM, MIIIKU
BIH MIIOB | MPOMIXKOK, a iXxaB 5. OTxke, Calllko MeIIKae Ha CbOMOMY TOBEPCI.

Binnogias: Camiko Merikae Ha 7 oBepci.

4. Ckopuctaemocsl MOJUIBHICTIO Ha 9, Ha ycCl 4ucia, 10 PO3TJsSIaTUMEMO,
OyneMo JMMBHUTHCS SK Ha ocTady 3a MoaysieMm 9. Ha mouaTky rpu 4uCiIO CipHHKIB
nopiBHioe 3. Skmo nepmmm xoaus IlaBimo, To yuciao cTaHe piBHUM 5, TOAl MicCis
xony JleHuca BOHO 3HOBY cTaHe piBHHM 3. | maii Bce MOBTOPIOETHCS. SKIIO MOPSAOK
XOJlIB 1HIINH, TO CIIOYATKY XOAUTh JICHUC, 1 YUCIIO CIPHUKIB HA CTOJII CTa€ PIBHUM 1,
nani micis xony I1aBna BoHO 3HOBY cTaHe piBHUM 3.

Ax OGaummo 3 yMmOB 3amadvi, mepmuM XoauB [laBio, numie micis Takoro
MOPSIZIKY XO/IB Ha CTOJII MOJKE JIMIIUTUCA 5 CipHUKIB. BiH 1 mepemir, OCKUIbKH came
Jlenuc He MOKe 3pOOUTH HACTYIHHM Xi.

Binnosinb: nepemir [1aBmo, BiH X0IUB MEPITUM.

5. O6GifimeMo 03epo Mo KPyTry 1 HamuiieMmo Ha jepeBax Oyksu: A, b, B, moTim
3HOBY A, b, B 1 Tak nami. /lepeB 3 koxHOr0 OykBoto Oyne mo 2019 : 3 = 673.




SAxbu coceH 3 K0xkHOI OyKBOIO OyIi0 0 He Oubiie Hik 336, TO iX Bchboro 0yso 6
He Ounbie Hix 336 - 3 = 1008.

A ockinbku X 1009, To coceH 3 siIKoroCch OYKBOIO (CKaxkiMo, A) Oyae xou 6u 337.
(3a mpunIHIIOM Jlipixiie)

PosrissHeMo Temep nwmie nepeBa 3 OykBoro A. SIKIIO SKICh JIBi COCHU CTOSTh
HiApsAI, TO 3aBJaHHSA BUpIIEHE — JepeBO 3 OykBoo B MiXk HUMHU 3aJ0BOJIBHSE
yMOBaM. SIKIIO K MIX KOXXKHUMH CYCITHIMU COCHaMU 3 OyKBOIO A 3pocTae Xo4 Ou 1o
OJTHIN SUTMHIII, TO JIepeB 3 OykBotO0 A Oynme He MeHie ynm 337 - 2 = 674, a 11e He Tak.
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Bignmosinn: 1272.

2. PosrnsHeMo Ty YacTuHY NUIIXy, koau Camko qoHU3Y ine aidToM, a yBepx
iae mimku. 3 ogHOro OOKy, HUIAX MIIIKK 3aiiMae BABOE OUIbIIE Yacy, a 3 IHIIOTO —
oinprie Ha 10 cexkyna. OTxe, L0 YacTMHY UUIIXYy BiH MpoixaB 3a
10 cexynn, a npoitmoB mimk# 3a 20 cekyHa. OCKUIbKH BeCh IUISIX Ha Ji(TI 3aiimae
60 cekyH, TO MIIKK BiH HIIoB 1/6 muisxy. 3ayBa)KMMO, IO MIIIKKA BiH WIIOB ITije
YHUCJIO MPOMDKKIB MIXK moBepxamu. OCKUIbKU OyIMHOK JI€B’SITUTIOBEPXOBUM, MIIIKH
BiH MIIOB 1 MpoMDXKOK, a ixaB 5. O1xke, Calko Menikae Ha CbOMOMY TTOBEPCI.

Binnosiae: Camko Memkae Ha 7 moBepci.

3. Hexait mepuri 10 xBununa Kapicon 3°iB x IyKepoK, TOJI MOKOJIAIHUX Cepel
Hux Oyno 0,75x. 3 ymoBU 3amayi BUIUIMBae, 1o a0 3’ineHux Kapiconom
IIOKOJIaHUX IyKepok ckiamgae 80%, omke 0,75x+3=0,8 (x+3). 3Bigcu x=12, mo
ckianae 20% ycii mykepok. OTxe, y makyHKy 0yJio 60 IyKepok.

Bignosiab: 60 1rykepok.

4. 1 cnoci6. IToznaunmo momi, 3adap6oBani cuHiM (blue), 3eneHum (green) i
#oBTUM (yellow) konsopowm, sik B, G 1Y BianosiziHoO.

OCKUIbKY 3€JIeHUI KOJIIp BUXOJUTh 3MILITYBAaHHSM JBOX YAaCTHH >KOBTOI (papOou
1 OfHIET YaCTUHU CHHBOI, TO Ha 3adapOOBYBaHHS 3€JICHUM KOJIbopoMm Twiomi G

. . . . . . 2 . 1
BUTPAYAETHCS KIIBKICTH KOBTO1 (papOu, 1110 B1AMOBIIAE MO 3 G, a cuHIM — 3 G.

VYpaxoBytouwu, 1m0 Bcs cuss GapOa Oyia BUTpadeHa, CKIIaeMO PiBHSHHS:



B+%G=3&

Oxkpim TOrO, 32 ymMoBow, G Ha 6 e ourpme, Hik B, To6to0 B = G - 6.
[TincraBuBmM 3HaueHHs B y piBHsAHHS, oTpuMaemo, mo G = 33, oxke, B = 27.

Ockinbku Besl skoBTa (apOa Takox Oyja BUTpadeHa, TO Y +§G = 38.

[TincTaBuBIIM B 1110 piBHICTH 3HaueHHA G = 33, oTpumaemo, mo Y = 16.

2 cnoci6. [TozHaunMo vepes X 0Hy YacTHHY, IO MIIa Ha OTPUMAaHHS 3€JIeHO1
dap6u. Toxi xoBToI0 (apboro modapGosano (38 - 2X) M, 3ereHO — 3X aM%, a
CHHBOIO — (38 - X) mM°.

OCKiNBbKH 33 YMOBOIO 3eIeHOI0 (ap6oro modapboBano Ha 6 aM° Gimblre, Hix
CHHBOIO, TO 3X - 6 = 38 - X.

3Bigcn X = 11, omke, x0BTOIO (hapboro mopapGosaro 38 - 2 - 11 = 16 aum 2,
3eneHo0 3 - 11 =33 oM 2, cuHBOI0 38 - 11 =27 nm 2,

Binnosinb: cunboro 3adapboBano 27 IM%, 3eIeHOK — 33 aM°, JKOBTOK —
16 I[Mz.

5. O6iitnemo 03epo Mo Kpyry 1 HamuIiieMmo Ha jaepeBax Oykeu: A, b, B, motim
3HOBY A, b, B 1 Tak nami. /lepeB 3 koxHO!0 OykBoto Oyne mo 2019 : 3 = 673.

SAxOu coceH 3 K0KHOI0 OYKBOIO Oys10 O He OubIne Hik 336, To iX Bchboro Oyno 6
He Outbmre Hix 336 - 3 = 1008.

A ockunbku ix 1009, To coceH 3 sikoroch OYKBOIO (CKaxkiMo, A) Oyjae xou o6u 337.
(3a mpuaIIITIOM JlipixJe.)

Posrnssuemo Tenep nwuiie nepeBa 3 OykBor A. SIKIIO SKICh JIBI COCHH CTOSTH
HiApsiA, TO 3aBAaHHS BUPILIEHE — JepeBO 3 OykBO B Mik HUMHU 3a0BOJIbHSIE
yMoOBaM. SIKIIO K MK KO)KHHUMH CYCIIHIMU COCHamH 3 OyKBOIO A 3pocTae X04 OU 1o
OJIHIH SUTMHII, TO JepeB 3 OykBow A Oynae He meHIe ynuM 337 - 2 = 674, a 11e He Tak.

6. Cyma ycix 3amanux mudp 0+1+...+9=45 kparna 9. Tomy cyma nudp yucia
A, mo yrtBopuiocs y AuToHa, Ta yucia O, mo yrBopuiocs y OneHu, JopiBHIOE 45.
TakuMm yrHOM, SIKIIO Yuciao A TimUThes Ha 9, To Horo cyma nudp KpatHa 9, aie Toi
1 Onenune yncno O Tak camo mae cymy nudp, 1mo KpatHa 9, a ToMy TaKoX IUTUTHCS
Ha 9. AHaJOTIYHO, KO 4YKHCciI0 A He IUMThCA Ha 9, To 1 unicao O Tak caMoO He
IIATHECA Ha 9.

BinnoBinb: rpa 3aBxu 3aKIHYUTHCS BHIYHUIO.

8 ki1ac

1. |x-2019]-2021|+x=0.
|x—2019 - 2021 = —x, [x—2019|-2021=-X  aGo|x—2019/—2021=x

a) |x—2019 =2021-x

x—2019=2021-x a6o x—2019=x - 2021 ;
2x=4040 a60 Ox=—2
x=2020 KOPCHIB HE MaEe.

6) [x—2019 = 2021+ x

Xx—2019=2021+x a6o x—2019= —x — 2021 ;
0x=4040 a60 2x= -2
KOpEHIB HE Mae x=-1
[TepeBipka nmokasye, 1110 KOpEHEM PIBHSHHS € YUCIIO X=— 1.



BignoBinb: x=-1

2. 1 cmoci6. Po3risHemo Ty yacTuHy nuisixy, koiau Camiko JOHHU3Y e JidToMm,
a yBepx Hje mimku. 3 ofHOro OOKy, HUISAX MIIIKA 3aiiMae BIBOE OUIbIIE Yacy, a 3
iHmoro — Owtemie Ha 10 cekynna. Otmxe, 1[I0 YaCTUHY NUIAXY BIH MPOIXaB 3a
10 cexynn, a npoitmoB mimk# 3a 20 cekyHa. OCKUIbKH Bech NUISIX Ha Ji(TI 3aiimae
60 cexyHJI, TO MIIKK BiH HIimoB 1/6 nuisixy. 3ayBakMMO, IO IMIIIKA BiH WIIOB I[ije
YHUCIIO MPOMIXKKIB MK moBepxamu. OCKINbKH OYJUHOK JEB’ITUIIOBEPXOBUH, MIIIKH
BiH HIIOB | MpoMIXKOK, a xaB 5. OTxe, Calllko MelKae Ha ChbOMOMY TOBEPCi.

IT cnoci6. Hexaii midT pyxaerbes 31 MIBHIKICTIO V IOBEPXIB B CEKyHY, Caliko
MEIIKaEe Ha N-My MOBEPCl, a BUXOIUTH 3a3BHUail HA M-My.
n-1_ 60;

v

m-1 n-m

—+
v v

Tomi
-2=70,

3Bigku M — 1 + 2n —2m = 70v. [lincTaBumo v = o0 3 MEPIUIOTO PIBHSIHHSL:

n-1

2n—-m-—1= 7

12n—-6m—-6=7n-7

5n+1=6m.

Ockinpkm M <9, TON=7,am = 6.
Binnosiae: Camiko Mmemikae Ha 7 moBepci.

Puc. 2

I cooci6. Hexait ZAKO=a. Toai ZAOK= qa, ockinbku A AKO piBHOOEIpEHUN;
£MOC = £AOK = a (sx BeptukanbHi). Hexait ZMKC=f. Toai £MCK=2MKC= 8,
ockitbku A MKC piBroGeapenwii. SAxmo KM||AC, o ZACO=p. 3 AAKC oxepxxumo,
mo £CAK= = 180> — a — B; 3 AMOC orpumaemo, mo £0OMC = = 180> — a — B.
Taxum gnnoMm, £CAK = 2AMC. 3ayBaxumo, mo ZMKB = 2CAK 1 ZACM= £KMB,
ockinbku KM || AC. 3Bincu AAMC = ABKM 3a cToponoro Ta asoma kytamu. OTKe,
AM= KB

IT cnoci6. Ax 6ymo moBenmeno B I posssizanni, CK — Gicektpuca kyra ACB,
npomeni CA i1 CB cumerpuuni BigHocHO wi€i Oicektpucu. Hexait KD —Biapi3ok,



cumerpuunmii Biapisky KB BimHocHo npsmoi CK (puc. 3). Toxi Touka D nexuts Ha
npozosxeHHi croponn CA (1uB. KOMeHTap).

JHoBenemo, 1o yotupukyTHuKk DKMA — napanenorpam.

Hiiicao, DA || KM, xpim Toro, ZKAM= ~«KAO = 180° — 20, «DKA = «DKC —
ZAKC, mo (i3 cumerpii) gopisatoe £BKC — £AKC = «.BKM + «MKC — £AKC =
=180° — 2a. Omxke, DK || AM. 3naunts, DKMA naiticno mapanenorpam i DK = AM,
T00TO BK = AM.

KomenTap. MoxHa cTtporo jgoBecTd, mo Toyka D momnamae came Ha
npozoskeHHs ctoponn AC (3a Touky A).

Jns msoro motpioHo goBect, mo £LCKB >£AKC, to6To mo kyr AKC —
roctpuil. Ane AKC — kyT nipu ocHOBI piBHOOeApeHoro Tpukytauka AKO, oTxke, BiH
TOCTPUH.

4. 3 yMOBH 3aja4i 3p03yMUIO, 110 OOMBI HEBIJIOMI — MapHi, 00 1HAKIIE MAEMO
PIBHICTH ITAPHOTO Ta HEMAPHOT'O YUCE.

[osuaummo wepe3s a=2n ta b=2k =2n-8k’+8n’*+2k=2018 aGo
8nk®+4n+k=1009. Jlai MoxHa 3po3ymitH, 1m0 k 060B’SI3KOBO Mae GYTH HEIAPHIM,

1 3apa3 JI0BOJI1 IIPOCTO BCE PO3B’S3aTH MPOCTUM HEBEIUKUM MEPEOOPOM.

nk® < % abo k®<125.

TakuM YUHOM 3aJTUIIAE€THCS PIBHO TP BapiaHTH.

k =5= 1000n+4n°=1004= n=1 3am0BosbHsE yMOBY. IIpi Ginbuux N miBa
yacTuHa cTae Outp1Ioo 3a 1004.

k =3= 64n+4n°=1006= pPO3B’s3KiB HEMaE, OO JTiBa YacTWHA JTITUTHCS Ha 4, a
npaBa — Hi.

k =1=8n+4n°=1008 = 2n+n°=252=n=2 m= 4 m+ m>=252= m+2m °=63.
3anumaeTbcss po3iOpaTd TpU BHUIMAAKKA MO M, OCKUIBKM 3 OCTaHHBOI PIBHOCTI
OYEBHIHO, IO M< 3.

m=1, m=2 ta M=3 yMOBH HE 3aJI0BOJILHSIE.

Tomy 1rykana mapa eauna, k=5 ta n=1 =b=10 ta a=2.

Bignosins: a=2, b=10.

5. Bubepemo 10BUIbHY TOYKY Ha IJIOMIMHI Ta MPOBEAEMO Uepe3 Hel MpsiMi, 1110
napayiesibHi 10 KOXKHOT 13 3aanux. KyTu MK UMM TIPSIMUMHU € TaKUMH XK, K KyTH
MDK BIATOBIAHUMH 10 HUX TapajeIbHUMH TPSIMUMU. Y TBOPEHI MpsiMi po3i0’I0Th
wiouHy Ha 4038 KyTiB, cyMa BeJIUM4MH AKUX JopiBHIOE 360°. Tomy, 32 mpUHIIUTIOM
HipixJie xoua O 0JIuH 3 KyTiB He € OuThImM 3a uncio 360°/4038 = 60°/673.

6. Crparerist OneHu Taka — BOHa BUOMPA€E KOKHUM CBOIM XOJIOM MapHi yucia y
MOPSIKY CHaJaHHA. SIKIO MpHu koMY AHTOH 32 MEpPI YOTHPU XOIU MPUHANMHI pa3
BUOEpE TaKOX MapHy Upy, TO CBOIM OCTaHHIM XOAOM HOMY J10BEJEThCS BUOMPATU
HenapHy uudpy, a Tomy 1 uudpa y #oro n’sTuuu@poBOMY YUCII CTaHE OCTAHHBOIO
1 yncio OyJie HemapHUM, TOMY He OyJie IITUTHCS Ha 6.

Takum ynHOM AHTOH Ma€ BUOUpATH TEpIl YOTHUPU XOAM TOCHUIb HEMapHi
muppu. Tomy Onena ButsrHe 3a mepiri Tpu xoau 1udpu 8 , 6 ta 4. [lepen cBoim
yeTBepTUM X00M OlleHa AMBUTHCS Ha OCTady MpU AUIEHHI Ha 3 4OTHPUIU(PPOBOTO
gucia, mo mMae AHTOH. Skmio 1s ocrada nopiBHioe 0, To Onena 3abupae mudpy 0
CBOIM 4eTBEpPTHUM X0J0M. ToMy AHTOHY, 00 OTpUMaTH MapHE 4uciao Tpeda Opatu
uudpy 2 — enuHy napHy HuQpy, Mo 3aaumuiacs. Ajie ToAl YUCIo He Oyae AUTUTUCS
Ha 3. Skmo y AHTOHa octada JopiBHIOE 1, To OjeHa 3a0upae 4ETBEPTUM XOJOM



mudpy 2 . AHTOH Mae oOpatu mapHy uudpy 0 , 1o JAUIMIacs, ajle 3a TAaKUX YMOB
YHCJI0 HE JUIMTHUMETHLCS Ha .
Bignosinn: Osnena.
OkJac

1. Ockinpkn 2°018.52019 =p2018.52018 .5 — (5 . 5)2018 . 5= 10?018 . 5 10 HOGyTKOM
Oyne umcio, mo ckiagaerbes 13 2019 nudp, nepima i3 SKUX AOPIBHIOE 5, a pellra
2018 wudpp — mymi. Tozi cyma mudp uuncna 2°°°-5%°%° nopisHioe m’sTb.

Bignmosiab: 5.

2. Bimnosiak. 4,5 rog.

Hexaii S — Bech 151X, @ V — MIBUJIKICTh Ha MEPIIiN MOJOBUHI NUIIXY. Toi

SsS__ s _
v 2.125v
S 05125
2v 0,25
s s S 2,25_05 1,25 2,25_45

t=—+ - . i —_— e =
2v 2-125 2v 125 0,25 1,25

3. Bignosiaes: a=2, b=10.

Po3B’s13aHH4. 3 yMOB 3aiadl 3p03yMUIO, 11O OOMJIBI HEBIIOMI — MapHi, 00
1HAKILIE MAeEMO PIBHICTh MAPHOIO Ta HEMAPHOT'O YKCET.

[osuaummo wepes a=2n Ta b=2k =2n-8k’+8n’*+2k=2018 abo
8nk*+4n3+k=1009. [ani MoxHa 3p03yMiTH, 1110 K 000B'sI3k0BO Ma€e OyTH HEHapHUM,

1 3apa3 I0BOJII MMPOCTO BCE PO3B’SA3aTH MPOCTUM HEBEITUKHUM MepeOopoM.

nk® < % abo k®<125.

Takum YUHOM 3aJTUIIAETHCS PIBHO TP BapiaHTH.

k =5= 1000n+4n°=1004= n=1 3agoBosbHsic yMOBY. IIpu Ginpmmx N jiBa
yacTuHa cTae O11bIIor0 32 1004.

k=3= 64n+4n321006:>p033’ﬂ3KiB Hemae, 00 J1iBa YacTUHA JIJINTHLCA Ha 4, a
npaBa — Hi.

k =1=8n+4n°=1008 = 2n+n°=252=n=2 m= 4 m+ m°=252= m+2m =63,
3anumaeTbcss po3iOpaTh TpU BHUIAJKK IO M, OCKUIBKM 3 OCTaHHBOI PIBHOCTI
OYEBHJIHO, 1110 M< 3.

m=1, m=2 ta M=3 yMOBH HE 3aJI0BOJILHSIE.

Tomy mykana napa exuna, k=5 ta n=1 =b=10 Ta a=2.

4. Bubepemo JOBUIbHY TOUKY Ha IUIOUIMHI 1 MPOBEAEMO Yepe3 Hel mpsiMi, 110
napayiesibHi 10 KOXKHOT 13 3aianux. KyTu MK UMM TIPSIMUMH € TaKUMH XK, K KyTH
MDK BIATIOBITHUMH JIO HUX HapajeIbHUMHU MPSIMUMHU.

YTBOpeHi mpsmi po3i0’toTh iounmHy Ha 4038 KyTiB, CymMa BEIHMYHMH SKHX
nopiHioe 360°. Tomy, 3a mpurIUIoM Jlipixie xo4a 6 OJMH 3 KYTiB HE € OUIBIIUM 3a
guciio 360°/4038 = 60°/673.

5. Hexait AL — 6icexktpuca tpukytHuka ABC, O — 11eHTp onmmcaHoro HaBKOJIO

IIbOT'0 TPUKYTHHUKA KoJa, D — Taka Touka Ha ctopoHi AC, mo AD = AB (puc. 4).



[Toznaunmo ~ ABC=5.

Hexait f<90° tomi £ AOC=2f six neHTpaibHui
1o 2 ABC=5.

Ockinbku TpukyTHUK ACO — piBHOOEApEHUI,
2 OAC=90° - 5.

Tpuxkytnuku ABL 1 ADL piBHi 3a gBoma

CTOPOHAaMH Ta KyTOM MiX HUMH, ToMy < ADL=p.

Puc. 4

[Toznaunmo Touky neperuHy AO i1 DL gepes S.

2/ SAD+ 2 SDA=90°, oxxe TpukyTHUK ASD — nipssMOKyTHHH, 1110 1 Tpeba OyIo
JTIOBECTH.

Hexait />90°, toni « SAD=p —90°, ~ SDA=180°— .

VY Bunagky f=90° touka D nexuts Ha npomeni AO 1 tpukytHuku ABL 1 ADL
piBHi, oT:)ke £ ADL=90°, 110 1 Tpeba Oysi0 JOBECTH.

6. ITepmmum xogom Codiss BHKpECTIOE OJHE YHCIO (3po3yMisno, Mo To Oyae
yucno 1 ). Toai Tapac Moxe BUKpECIUTH TUIbKH 2 HacTynHUX yucia. | Hagam Codis
Ooepe KOXHUM BHKpechtoe 1 uucimo. Takum 4YMHOM Tiepes] KOKHHM CBOIM XOJOM
Coist Mae cutyaliro, KOJau BUKpecieH] mepii 3 , 6, ..., 3m Jucen.

Hexaitk=3q+r,r=1, 2, 3.

Axmo r =1, 3, To Codist CBOEIO CTpaTETi€r0 T0BOIUTh CUTYAII0, KOJIH Tepes ii
XOJIOM 3aJIMINAETHCS I YKCe, KI BOHA i BUKPECIIOE pa3oM 3 uuciioM K i mepemarae.
Sxio r =2, To Codist BUKpeCroe 3 yucia, cepes skux 1 uncio K .

Binnosiab: Codisi.

10 kaac

2
1. Po3rasiHemo Bupas: 1+ 2019% + 28;32 :

Hexait 2019 = a. Toxai maemo:
(@a+d*+a’(a+)’+a® a‘+a’+1+2a*+2a*+2a ,a’+a+l

( )°.

(a+1)? (a+1)? a+1
2 2 2
\/1+20192+20192 L2020y, alrarl A @D o0
2020> 2019 a+l a+l a+l

Binnosinn: 2020.

2. Hexaif N — KIIBKICTh TOPHATOK (YUCIO OCI0 Y pOAMHI), a X — KUIbKICTb
BUITUTOTO MOJIOKA (Y TOPHATKAX).

Toal KUIbKICTh BUITUTOT KaBU JOPIBHIOE N—X.

Tapac BUIUB OJHE TOPHATKO KaBU 3 MOJIOKOM, SIKE€ CKJIaJajocsi 3 YBEPTI

X . - n—x X, N=X_
MOJIOKA (Z) Ta [IOCTOI YaCTUHHU BCI€1 KaBU (T ). Onepxxkumo " + e =1.

3x+2(n-x)=12, x+2n=12.

OCKIJIbKM 7 — W1JI€ YUCJIO, TO 3 OCTaHHbOI PIBHOCTI BHUIUIMBAE, IO X — LILJIE
qrcio, mpuaomy napHe (x=12-2n). Okpim Toro, x < N, KUTbKICTh BUIIUTOTO MOJIOKA
He OLbIle, HIXK 3arajibHa KUTBKICTh Hamoo. OCTaHHE PIBHAHHS Ma€ TPU PO3B’SI3KU
(meTomom mepedopy): N=6, x=0; n=5, x=2; n=4, x=4.



[Ipu oMy mepuinii 1 OCTaHHIN PO3B’SI30K BIAMOBIIAIOTH BUIAIKY, KOJIH BCl
WA TIPOCTO MOJIOKO a00 MPOCTO KaBy, a APYTHH — KOJW MICHO MUJIH KaBy 3
MOJIOKOM.

BignmoBiab: 5 oci0.

3. Hexait ABCD — ykazaHuii 4oTUpUKYTHUK, O — TOYKa NEpPEeTUHY HOro
niaronaneit, a AA; I CC, — neprieHAUKyJIApH, ONyIIeHI Ha aiaroHans BD.

Toxi, Saos Ssoc ScopSpoa = %AAl-OB % CC, OB % CC,  OD % AA,- OD=

2
=(%AA1-OD%CC1~OBj = (SaopScos)
1 € KBagparoM IJIOTO YHca. AJie SKIIO0 KBaJpaT IUIOTO YHCIa 3aKiHYyeThCS
udporo 9, To mepenocTanHs MEdpa € MapHOIO.
Crpasi, (10a+3)’= 100a°+60a +9, a (10a +7)°= 100a*+140a +49.
Tomy, ykazanuii 10OyTOK HE MOXKE 3aKiHUYBAaTHCh YIOPSIKOBAHHM HaOOPOM
20109.
BignmoBiab: Hi, HE MOXKE.

a 2018 b 2018
4, (1+—j +[1+—j > 2019
b a

3 HEpIBHOCTI MIXK CEPEIHIMH, IKY MM BUKOPHCTOBYEMO JIB14i, MA€EMO, 1110

(L2 @ 202 2 (L P 270 = 20+ p)a+ 1) =
_ 2(2+%+%)1009 > 2(2_2)1009 _ 92019,

5. Tloznaunmo uvepe3 O — Touky nepeTuny aiaronasneit yorupukytauka ABCD.
Ha npsviit AC posramosani Bucotu ABCD ta AACD, Tomy optonieratpu K ta M
Jexarb Ha WA npsMmid. AnanoriuHo Ha npsamiit BD
nexath oprouentpu L,Q (puc. 5).

BK||CL, ockinbku 00uIBa KX BiAPI3KH MEPICHANKYIISIPHI
npsimiii AD.

Toni MokeMo 3anmucaT Takl piIBHOCTI KYTiB:
+«BKC = 2KCL = ZACL =90°- «CAD =
=90°- ~DBC =90°- ~OBC = #BCK.

Takum uwmnom ABCK — piBHOOenpeHuid, Tomy
toukn C i K cumerpuuni BimHocHo mpsmoi BL, 3Biacu
BuILIHBAE, Mo A BCK — Takox piBHOOEIpEHUIH.

Takum uwmnom piBHi kytu «BKC = «BCK
=2/KCL = z£CKL, Tomy yotupuxkytHuk BCKL — pom6.

AHQJIOTIYHO JIOBOJUTHCS, IO ¥ YOTUPUKYTHHUK
ADMQ Takox poM0O. 3BiACH BXE TPOCTO OACPKYEMO, IO
yotupukyTHUK KLMQ € nienTpanbHo cumerpuyHuM 00pazom yotupukytHuka ABCD
BiIHOCHO To4ku O, 3BiJIKU ¥ BUILIMBAE, 1110 BOHU PIBHI.

6. Tlokaxkxemo, MmO 1€ 3HAYEHHS MOXKE AOCATATHCS, HANPUKIAJ, TPU TaKid

o0y 10B1 1p00iB:

1 2 3 1010
1011’ 1012 1013" ***? 2019°

[TpumycTuMo, 110 MpU AESKOMY IHIIOMY PO3MOJLTY ApOOIB MaTUMEMO MEHIIE
3Ha4YeHHs MakcumyMmy. Posrisnemo npi0 3 3namennukom 2019, odeBuiHO, IO 1€
YUCJIO HE MOXKE OyTH 4yucenbHUKOM. TOJl TaM Ma€ CTOATH YHCIO, 10 MEHIIE Bij




1010, 60 iHakmIe OTpUMaEMO OUIbIIE 3HAYEHHS sl MakcuMymy. Hexail Tam cToiTh

gucno a<1010 i mu cepen posmoxiny npobiB maemo apid &5. Tomy cepen

MHOXHWHHU uyucenr M ={a a+1 ..,1010, 1011, ..., 2018} € npunaiimuai 1009 uwmcen.
e 1008 npobis.

2016
3 npunnumy [ipixie, mpuHaiMHI OWH 3 MUX JIpoOiB MAaTUME 1 YNCETHHUK, 1
3HaMeHHI/IK 3 MHOXHMHH M, mo3Haummo I yuciaa b<c. Ane Tomi Maemo, IO

200 < 2= <2, T06TO MakcuMy™m crane Ginbumm. OfepiKaHa CyIepedHiCTh 3aBEPIIye
JIOBEICHHS.
. : . 1010
BignoBiab: 5016"
11 knac

1. 2019%%+2019%"°= 2019%°™8(1 + 2019)= 2019%*® - 2020 = 2019%*® - 202-
10. Ocrannboro mudpor 1poro yucia Oyae 0. [lepenocrannio mudpy BU3HAUUTH
sHagenns 20197 - 202,

Lleit 106YTOK 3aKiHIY€eThCS TAKOIO XK 1bporo, sk i 97 - 202,

Ockineku 9% 3aBxu 3akingyeTses mudporo 1, To 9% - 202 sakimuyerses
nudporo 2. Lle i € mepegocranns nudpa ancaa 2019218 - 2020,

BignoBianb: 2.
5 2 f(n)-2  n*+3n n(n+3)
1- = =— = .
f(x)  f(n) n*+3n+2 (n+1)n+2)
[TincraBasemo medt api6 mnsa n=1, 2, ..., 2019 y noOGyTok, CKOpoUyeEMO,
OJICPKUMO:

1.4 2.5 3.6 4 7. 2018-2021 2019-2022 _1.2022 _ 337
2.3 3.4 4.5 5.6 " 2019.2020 2020-2021 3-2020 1010

Bignosiakb: 337 .
1010
3.

Hexait ABCD - ykazanmii ugoTupukyTHHK, O — TOYKa MeEpeTHHy HOro
niaronaneii, a AA; i CC, — nepnieHAUKYIISIpH, OMyIIeHi Ha aiaronans BD.

Toxi, Sros Seoc SconSpoa = %AAl-OB % CC,- OB % CC,- OD % AA,- OD=

1 1
= (E AA -OD-. >
1 € KBaJgpaToM IJIOTO 4ucia. AJie SKIIO0 KBaapaT LIUJIOTO YMcia 3aKIHUYeTbCA
udporo 9, To nepegocTaHHs 1Udpa € MapHOIO.

Cnpasi, (10a+3)= 100a°+60a +9, a (10a +7)°= 100a?+140a +49.
Tomy, BKazaHui 100yTOK HE MOXKeE 3aKIHUyBaTUCh ITudpamu 2019.
Bignosinb: Hi, HE MOXe.
4. 3 HepIBHOCTI MIXK CEpEHIMHU MAEMO, 1110
Tllg (art azt...+ 8010) 2 2%4fara,.. 8501
abo (a1+ dryt...t+ azolg) 0192 20192019 ai;dy...dA010.
3 yMOBHU 3aj1a4i BUILJIUBAE, 1110

(A At ..+ Bx10) %= (*420197% [ *= (2019 2412019

2
CCl -OB) = (SAODSCOB) 2



=20192°%9.2°42019%°"° = 20192°* aido...do0109.
ToOTO B HEPIBHOCTI MIXK CEPEIHIMHU CIIPABIKYETHCS PIBHICTH, a 11€ MOXKJIMBO

JIMIIIE 3@ YMOBH, IIIO @;= a,=.. .+=a2019=ﬁ - 2019-2°4/2019%°%° = 20492019 .
BignmoBiab: a; = a,= ... = ayy9 =2°¥2019.

5. OcnoBoro mpsmokyTHoro mapanenemnineqa ABCDA;B;C;D; € xkBampar
ABCD.

Q

C-'@J

2
Puc. 7

Puc. 6

Posrasaemo nepepiz BDC; nanoro napanenenimnena (puc. 6).

Hexait O — Touka nepetuny aiaronasneit ksajgparta ABCD.

Ockinbku ADC4B — piBHOOenpenuit, To C;0 — ioro BucoTa.

Hexaii Touka P — Touyka mepeTHUHY JlaroHaied mnapanenemninena, PQ —
neprenaukyssip no (BDC,).

OckiIbKM BCl JllaroHasi MpsIMOKYTHOTO Mapajelieninena piBHi, TO Touka P —
piBHOBiAanena Big BepmH ADC;B, Tomy Q — meHTp omucaHOro HaBKOJIO HBOTO
KOJIa.

VYpaxoBytouu, 1o 1€ TPUKYTHUK — TOCTPOKYTHUH 1 pPIBHOOEIpEHUH,
OTpUMAEMO, 1110 Touka Q jexuTh Ha BiApizky C,0.

Kyrom mixk (BD;) i (BDC,) € roctpuii kyt a mixk (BD;) Ta ii oproronanbHol
npoekiii Ha (BDC,), To6To kyT PBQ.
v2a% +b?

Hexaiit AB=a, AA;=b. Toni PB= 5

Posrnsaemo mpsmokytHuk CC,;0:0, ne O; — Touka TEpPEeTUHY JlaroHajeit
kBaapata A;B,C1D; (puc. 7).

I3 momiGHoCTI mpsMOKyTHUX TpukyTHUKIB POQ 1 C,00; oTpumaemo, 110
PQ PO
cCO, CO’

C101:¥, C]_O:‘{#] +b? :1/%+b2 , TO




b a2
2

' b
PQ: 2 2 - a— .
al . a2
2
Otxe, sina = PQ _ ab

PB [(a®+2b°)(2a° +b%)

Benuunna rocroro kyra a 0yae HalOUIBIIOW, TOI W TUIBKK TOJ1, KOJH Sina
HaOyBa€ HAMOLTBIIT MOXKITMBE 3HAYCHHSI.

. ab 1

J2a* +2b* +5a%b? \/ [az b?] '
2 5+ |+5
b a

2 2
. a . .
Ock11pKHN F+_222’ NPUYOMY PIBHICTh JOCSTAEThCS Y BHIAAKy a=Db, To
a

. 1. o~ 1. .
smagg 1 HAWOUIbIIIE 3HAYECHHS IIYKAHOTO KYyTa a:arcsm§ B1AIIOBLAa€ TOMY, IIO

JAaHUH Tapaliernine]] € Kyoom.
6. Jns xoxuoro a<2019 wnepiBHICTP Mae 0e3niy po3B’s3KiB, 00 mpH

X = %+27zn, neZ maemo 2019 sin°x+2017 cos’x =2019> a.

Ockinbkn [2019 sin®x+2017c0s x| <2019 |sin°x|+2017 |cos'x|=
=2019 sin®x|sin®x|+2017 cos®x |cos’x| <2019 sin*x+2017 cos*x=2017+2 sin’x<2019,
10 2019 Sin°x+2017 cos’x<|2019 sin°x+2017cos’x| <2019 < a mrs koxkuoro a>2019 i
HEPIBHICTh PO3B’S3KIB HE MAE.

Binnosiae: a<2019.



