V YKPAIHCbKUM 3O0BHIWHE
LEHTP HE3AAEXHE

OLIIHIOBAHHSA
f AAIKOCTI OCBITU OUIHOBAHHA

CEPTU®IKAIIINHA POBOTA
3 MATEMATUKHA

Yac BurkoHaHHA — 180 xBUJINH

Pobota crmamaerses 3 33 3aBmamb pisHux opm. Bimmorimi 1o sasnans 1-30 Bu maere
mosHaunuTu B OimaHkKy A. Posp’asamms sasmamp 31-33 Bu maere sammcaru
B Otauky b.

Pesynwprar Bukonanns sasgann 1-28, 31 1 32 Oyze 3apaxoBaHo K pe3yJIbTaT
JepsKaBHOI MigCyMKOBOI arecTarril.

Pesyinprar BukonaHus Beix 3aBHaHb cepTHU@IKAININHOI poOOTH OyIe BHKOPHCTAHO
T Yac MPUHAOMY 0 3aKJIAJIiB BUIIOI OCBiTH.

IncTpyknia momo poboTu B 301uTi
1. IIpaBmia BUKOHAHHSA 3aBIAHb 3a3HAYEHI ITepe]] KOYKHOI HOBOK (pOPMOIO 3aBIAHb.
2. Pucynxum 10 3aBmaHb BHKOHAHO CXEMATHYHO, 0e€3 CTpOroro IO0TPHUMAHHS

IIPOIOPIIILIA.

3. BimmosimaiiTe samine micjs TOro, Sk Bu yBaskHO IIPOYUTAIH TA 3PO3YMLIA
3aBIaHHI.

4. 3a HeoOXIJTHOCTI BHKOPHUCTOBYUTE SK UYEPHETKY BLIBHI Bl TEKCTY MICIII
B 3OIIMTI.

o

Hamaramitecsas BUKoHATH BCl 3aBOAHHSA.
6. Bu momere cropucraTyca TAOIUICI0 3HAYEHL TPUIOHOMETPHUYHUX (OYHKITIH
IesSKUX KyTIiB, HABEIEHOI HA OCTAHHIN CTOPIHIIl 30IIKTA.

IrcTpyxmia mono sanosHenHa 01aHKiB Bignosimeit Ai b

1. ¥V 6mank A 3ammcyiiTe JuIiie TpaBUIbHI, Ha Bartny qyMKy, BiAIOBIII.

2. Bigmosiml BImcyiiTe YiTKO, 3TLAHO 3 BUMOTaMHU 1HCTPYKINI 10 KOKHOI dpopmu
3aB/IaHb.

3. HenpasunbHo mosHadeHl, IMIYXINEH] BiOIOBiAlL B Osianky A Oyzme 3apaxo-
BAHO SK IIOMHAJIKOBI.

4. {xmo Bu mosmaumiam BIOHOBIAL OO AKOrOCh 13 3aBHaHb 1-24 B OmaHky A
HeIIPaBUJILHO, TO MOKETe BUIIPABUTH 1i, 3aMAaJIFOBABIIIN OIIEPEIHIO ITIO3HAYKY
Ta IIOCTABUBIIK HOBY, K IIOKA3AHO0 HA 3Pa3KYy: ABBT [

x X

5. Axmo Bu sammcanu BIOmoBigb J0 SKOroch 13 3aBHaHb 25—30 HeIpaBHIIBHO,
TO MOKETe BHUIIPABUTH 1i, 3aIIMCABIIHN HOBMI BAaplaHT BIAIIOBIOl B CIIEINAJIHHO
BIIBeIeHUX MICIIAX OaHKa A.

6. Buromarmmu 3aBmamaa 31-33 B 30mHTI, aKypaTHO 3aMlUIIITh IXHI
po3B’ss3aHusa B Osiauky bB.

7. Bam pesynerar 3saneskarmMe BII  3arajibHOI  KLUJIBKOCTI  IIPABUJILHUX
BIAIIOBiEl, 3amncaHux y OJIaHKy A, Ta IPaBUJIBHOIO PO3BSI3aHHS 3aBIAHD
31-33 B 01auky b.

O3HaMOMUBIIHCH 3 1THCTPYKITISMH, TTEPEBIPTE AKICTh APYKY 30IIATA Ta KITBKICTDH
cTopiHoK. Ix mae OyTu 20.

ITosmaure HOMep Barroro sorrura y BiAIIOBIIHOMY MicItl OJIaHKa A Tak:

1 2 3 45 6 7 8 9 1011 12 13 14 15
X

3uunmo Bam ycmixy!
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IIam’araitre!

BaBganua 1-28 e ckJIaq0BOI0 YaCTHHOI JeP:KaBHOI MiCYMKOBOI aTecTarii

Sasmauusa 1-20 MarOTh MO I’'STh BapiaHTIB BiAIIOBiAl, 3 AKX JIMIIE OOUH IIPABUJIbL-
Hui. Bubepirts npaBusnpHUii, Ha Bamy nymky, BapiadT Bignmosini, mo3Hadre oro
B Otanky A 3riguo 3 iHcTpykuieo. He po0iTes iHmux mo3uadok y otanky A, Tomy
[0 KOMIT'IOT€PHA IIporpamMa peecrpyBaTumMme ixX SK MOMUJIKH!

Bynaere ocobsmBo yBakHi 1mijg yac 3anoBHeHHA OtanKka Al
He moripmyiiTe BJIaCHOPYYHO CBOrO Pe3yJIbTATy HEIPaABUILHOIO (hOPMOIO 3anucy Biamosimein

1. Copocrits Bupas 2a — (3b — 2a).

A b B r J
-3b 4a — 3b —6ab — 4a —6ab + 4a —6ab — 4a>
2. Ha pumcysry 3so0paskeno rpadgix dymarmi y = f(x), ]
BU3HAaUeHOl HA mpoMiKKY [—2; 4]. Llei#t rpadix mepe-
THHA€E BICh Y B OJHIN 13 3a3HAUEHUX TOYOK. Y KAKITH y =f(x)
ITI0 TOYKY. AN
s A\
-2 0] 1 4 x
A b B r I
(4; 0) (3;4) (05 3) (3; 0) (0; 4)
3. VrakiTe unciIo, Mo € po3B’sI3KOM HepiBHOCTI &2 < 9.
A b B r
-8 -4,5 -2 3 8




4. DBicexrpuca ryra A mnpamoxyrtamka ABCD mnepe- B K C

tuHae croporny BC 1 maronans BD B toukax K i P o
BIOIOBiAHO (OUB. pHCYHOK). Bmamaure rpamycHy :
mipy Kyta BPK, axmo /BDA = 30°. P
A 30 D
A b B r J
105° 115° 75° 95° 125°

5. YV cymepMapkeTl HOPOXOJUTH AaKINA: KYIyelml TPHU OJHAKOBI IIOKOJIAIKH
«Crokyca» — Taky caMy YeTBepTy cyllepMapKeT Hajgae OeskorroBHO. [[iHAa Ko:KHOI
Taxkol mokoJagku — 35 epH. llokymenb Mae y cBoemy poamopsamsxeHul 220 eph.
Ary wmarxcumanvny IBKICTE I10K0JIamoK «CIIOKyca» BIH 3MOMKe OTPHMATH,
V3SBIIN YYACTh B aKITIi?

A b B I
5 6 7 8 9

6. Posroprry ssxoro 3 HaBeqeHMX MHOTOIPAHHHUKIB 300paskeHO0 HA PUCYHKY?




Po3B’s:xiTh HepiBHicTE 277 ° > 2.

A b B r 1
[1,5; +20) [1,25; +c) [-1; +o0) (—o0; 1] 2; +o0)
VramxiTs eckis rpadika dyskmii y = log;x.
4

A b B r pi |

Y Yy Y1 Y
_/ - \ - foa

0 X 0 X 0 X 0, — «x 0 X

Ha mgiarpami BimoOpaskeHo 1HQOpMAIIO IIPO KUIBKICTH BIABIAYBAYIB KIHOTEATPY
Ha KOKHOMY 13 IIIECTH CeaHCIB. YKaKITh yCl ceaHCH, HAa SKHX BIABIOAyBadiB 0YyJIO
He mernwe Hisk 170 ocib.

200

m [ | [ | =

25 150+ —

5 | | ]

2o/ | | ]

ERNSS | ] - =

2.5 100 — — —

.= M [ | [ | |

= 5 - = =

m 50 — —

[ | [ | [ |

0 E B B

I m 1m Iv VvV VI
Ceancn

A b B T J1
I11, IV, V, VI III, V, VI LIL IV 111, vV I 11




10. VraxiTe dopmysy Hjid oOUYMCIeHHS BucOTH H IMaiHApa, IJIOIIA OCHOBU SIKOTO

nmopisuioe S, a 00’'em — V.

A b B r J1
_5s v _ _v E
H—V H—S H=YVS H TS H 5
11. CmpocriTh BUpas 9_—962
+6x+9
A b B T bl |
3—x x—3 3 1 1
x+3 x+3 - x+3 6x

12. I'padik mosiapHOI pyHKIi y = f(x) mapasiesbHO IIepeHec I B3I0BK OCl X Ha 2 OJIH-

HuIrl mpasopyd. ['padik axol 3 HaBegeHUX PYHKINH OTPUMAJIIH?

A

b

B

I'

i

y=fx+2)

y="fx) +2

y=2fx)

y=fx)—2

y=fx-2)




13. Cmpocrits Bupas 2sin® a - ctga.

A b B r I
cos 2a 2cos2a Zsin‘o 2s1n 20 sin 2a
cosa
14. {xi 3 HaBeIeHUX TBEPIKEHD € IPABUILHIMU?
I. V Oynp-axuit TPUKYTHUK MOKHA BITMCATH KOJIO.
II. V Oynb-axmil IpsIMOKYTHHK MOYKHA BIIMCATH KOJIO.
III. V Oynp-saxuit poM0O MOKHA BIIMCATU KOJIO.
A b B r I
aurre [ gunre 111 IIT aumre I 111 aumre I 1 111 I II11II
15. AxoMmy IIpOMIKKY HAJIEKUTh 3HAYEHHSI BUPAa3y _1+—m ?
A b B r I
(=03 0) [0; 1) [1; 2) (2; 3) [3; +o0)




16. IlepumMerp OCHOBM IIPABUJIBHOI TPUKYTHOI IIPU3MHU JOPIBHIOE 12 cM, a IIEPUMETP
1i 61umoi rpaxi — 20 cm. Busuaure oty 6iunoi MOBEePXHI IPU3MH.

A b B r I
24 cm? 60 cm? 72 cm® 84 cm® 96 cm?
) . . 2x + 5y = 5, ,
17. Po3B’stKITEH cucTeMy PIBHSIHD oy 7 s omepskaHOTO PO3B'A3KY (X); Y) CHC-
x—2y="1.
TeMU O0YUCIITE CYMY X+ Y.
A b B r
2 12 3 5 4
18. Ha pucymry 306paskeno rpadixu dpyHRIix y = Vx YA
Ta y = % YEaRITL (QOPMYJy IJIsi OOYMCIIEHHS Y =§
mIonrl 3acapOoBaHoi Piryp. 9 i
— y = ,\/3?
0 =
A b B r pl |
2 2 4 4 4
X x x x X
J(I ~%)dx J(g —x)dx J(f ~%)dx J(g —x)dx !(g +x)dx




19. Ilepen cBiTsIodopoM HaA TOPU3OHTAJBHIN Hg0opo3l AB 3ynuHseThes aBTOOYC.
Hai6inpmmit kyr MKN, 1mig aKkuM BOAIEB1 aBTOOyca BHIHO CBITJIO(OP IIOBHICTIO,
nopiBaoe 30° (muB. pucyHok). Ilpoexrria Bigpiska KM Ha npsamy AB mapaenbHa
"Hanpamry KN pyxy asrtodyca, LP | AB. KL = 0,6 m, LP = 1,6 m. Csitsodop
YCTAHOBJIEHO Ha BHCOTI A = 4,6 M HaAJ IOPOron. YKaKITH 3-IIOMIK HABEIeHHX
Halimernuwyy BlacTaub d Bl ToYKH A 10 Toukm P Miclig 3yIMHKN aBToOyca, 3a SKOL
CBITJIO(pOP IIOBHICTIO IIOTPAILIATHME B II0JIe 30PY BOJII.

3,6 m 4 m 4,4 m 4,7 m 5,2 m

20. Posp’ssiTh piBHAHHSA cos(3x) =

n42
A i9+3nk, keZ
(-1)n+3nk, ke Z
tn+6nk, ke Z

DI+ %nk, keZ

1
5

J=T I - >

+E+l
3 3nk, keZ




Y s3aBmanuax 21-24 m0 KOKHOrO 3 YOTHPHLOX PAAKiB iH(gopmamnii, mosuaveHux
nudpamu, 100epiTh OAUH NpPaBUJIbLHIMI, HA Bamy nymky, BapianT, mo3HadYeHUH
oykBoro. [locraBTre mo3uadyku B TaOIUIAX BiAIOBiAEl 10 3aBMaHb y 01aHKY A HA
nmepeTuHi BignoBigHux paakis (mudpu) i kosmonok (0yksu). Yci innri Buau Bammoro
3amnmcy B 01aHKy A KOMITIOTEPHA IIPOorpaMa peecTpyBaTuMe SK IMOMUIKN!

Bynasre ocobimBo yRaskHi i yac 3anmoBHeHHs OtaHKka Al
He noripmyiiTe BJIaCHOPYYHO CBOI'0O Pe3yJibTATy HEIIPABUILHOIO (hOPMOI0O 3anucy BiAmoBigen

21. YcraHOBITH BIAIIOBIAHICTE MisK (pyHKIeo (1—-4) Ta 1i Biactusictio (A — ).

Dynuruis Bracmusicmo
1 y=4 A cmamae Ha Beiit 00J1aCTI BUSHAYECHHS
2 y=x"+1 B 3pocrae Ha Bciit 06s1acTi BUSHAYEHHS
3 = 3__ X B Hemapna
4 y=sinx I' mapua
ABBTI I J obOmactio 3HaYeHb PyHKITI € ITpoM1KOK (0; +o0)

W N




22. VcTaHOBITH BIAHOBIIHICTE MIK Bupas3oM (1—4) Ta TOTOKHO PIBHUM HOMY BHUPAa30M
(A — JI), K110 @ — DOBLIBHE OJATHE YHCJIO.

23.

Bupas Tomoowcro pisHull supas
1 ot A -a
1

2 Jay? Loy ABBT ]I
3 5.1 B a 1

" ba ) 2
4 250 I'a 3

H  25a 4

Ocuosu BC i1 AD piBHOOIuHOI Tparnerri ABCD mopiBHOOTE 7 ¢v 1 25 ¢m BIOIIOBIIHO.
Jiaromans tpamerii BD mepuenmukyJigapHa g0 01dHoi croporm AB. Jlo KoKHOTO
mouaTtky peueHHs (1—4) mobepits #oro saximuyeHHs (A — JI) Tak, mo0 yTBopmiIocs

IIpaBUJIbHE TBEPIKECHHA.

Ilouamok peuernns

CepenHsi JTiHIS Tpamelril JOp1BHIOE

2 Ilpoexria cropouu AB Ha npamy AD
JIOP1BHIOE

Bucora Tpamnerrii mopisHioe

Cropona AB Tparreri qopiBHIOE

3aKiHuUeHHA PeueHHs

A 9cm.

B 12cn. ABBTI N
B 15cm. ;

I' 16 cm. 3

I 18 cwm. 4

10




24. Ha pucynry 3o6paskeno ky6 ABCDA,B,C,D,. Ilo kox- B, C,
HOTO mmoYyaTkKy pedeHHs (1-4) mo0epiTh MO0 3aKIHYEHHS

(A — 1) Tak, 11100 yTBOPHJIOCS TPaABUJIbHE TBEPIKEHHSI. A : D,
B¢

Ilouamok peuerHs 3aKiHueHHs PeueHHs A 2

1 Ilpsma CB A  mapanenbHa mommHl AA,B,B.

2 IIpama CD, B nepnennuxkynapua no mnomwman AA,B,B.

3 Ilpsma AC B manesxwurs mmommai AA,B,B.

4 llpama A,B I' wmae 3 mnomuuolo AA,B,B nuire aBi CIJIBHI TOYKH.

TBOpPIOE 3 ITonuHOoI AA,B,B xyT 45°.
ABBT I I yrBop it 1515 Ky

W N

11



Posp’sskiTe 3aBmauna 25-30. Opep:xaHi yuciIoBi Biamosigi sanumriTts y 3omuri
Ta O0ntanky A. BinnoBine 3ammcyiite Jumie qeCATKOBUM JPO0OOM, ypaxyBaBIIN
IOJIOJKEHHS KOMH, II0 OJHIiN mudpi B KOKHINA KIITHUHII BiHOBiMHO 0 3pa3Kis,
HaBEJIeHUX y 0.1aHKYy A.

25. V mursdoMy IIaxoBOMY KJIy0Ol (PYHKI[IOHYIOTH JIMIIIE MOJIOMINA ¥ CcTapIia I'PYIIH.
Crapiy rpyiry BiaBiayoTh 27 miTeit. BiaBimgyBadi MOJIOMIIOI IPYIIH CTAHOBJIATH 46 %

BIJI 3araJIbHOI KLJIBKOCT1 BIIBIAYBAYIB 000X IPYII IIIAX0BOI0 KJIyO0y.

1. BusHauTe KIJIBKICTH JITE€H Y MOJIOAIINH TPYIIL.

Biamosizs: |_JLJLJLL LI ]

2. CklabKum miTedt mOTpiOHO 0dodamko80 HaAOpaTH B MOJIOMAIINY TPYIy 3a YMOBHU
HE3MIHHOCT1 KILJIBKOCTI1 JITE€H CTApIIol I'PyIH, 100 BITHOIIEHHS KLJIHKOCTI BIIBIIY-
BAYIB MOJIOJIIIOL I'PYIIH J0 KLIBKOCTI BIABIIYBAYIB CTAPIIOI IPYIIH CTAHOBMIIO 4 : 37

Biamosizs: |_|JLJLJ LI

12



26. Ha pucyury soopasxeno xBagpatr ABCD. Touku K, L, M B
HaseskaTh cropoHam BC, CD ta AD signosiguao, BK = 8 cm.
Tpurkyrauku KCL ta LDM pisui, KC = LD = 15 cm.

1. Busmaure mos:xuny Bigpiska KL (y cm).

Bimmosias: | L] LILIL]

2. OGuuciits momy tpukytaura KLM (y cm?).

Bimmosias: |_J_JLJLJ, LJLJL]

13



27. VRaxXITh HeHYy/1b08e 3HAUYEHHS X, 3a SIKOTO 3HAYEHHs BHUpPAa3iB x — 8, 3x Ta 6x € mocsi-
JTOBHUMH YJIEHAMHU I'€OMEeTPHUIHOI IIporpecii.

Biamosizs: |_JJLJLJ, LI

28. Iliax Big mpucrami A [0 mpucrtadi B TeIJIOXIJ, IO PYXA€ThCS 3a TEUIE PIUKH,
momae 3a 2 eodurnu. Ha 3BopoTHMII IIAX BiH BHTpadae Ha 15 xeéusiuH OLiblie.
IMIBuakicTs Tewll piUYKH IOPIBHIOE 2 KM/200, BJIaCHA IIBHIKICTH TEILJIOXOOA € CTAJIOI.
Busumaure 6s1acHy mBuaKicTs Temoxoaa (y km/200).

Biamosizs: || L L] LI

14



29. V MmarasumHl B mpogasky € 6 BHIIB TapljIoK, 8 BUIIB OJI0elb Ta 12 BHU/IIB YAIOK.
Onena 30upaeTbcsa KynuTu 0a0ycl B IIOJAPYHOK y IIHOMY MarasuHl abo dJaiiky
Ta OJmroarte, abo suire Tapiiaky. CKUIBKKM Behoro € cmoco0iB B Ouienn Kyrmmru 06adycl
TaKUH II0JapyHOK?

Bimmosias: |_J_JLJLJ, LILJL]

15



30. Ilentp koA, 3aMaHOTO PIBHAHHAM X° — 8x + y% + 7 = 0, 36iraeTbca 3 TOYKOIO IIepe-
tuHy miaroHajsier AC 1 BD mapamnemorpama ABCD. OO0YuciaiTh ILJIOILY ITHOTO
napaJesiorpama, axmo A(—4; -3) 1 B(0; 3).

Biamosizs: |_JJLJLJ LI

16



IIam’arainite!
Bapmamug 31 1 32 € CKJIaJ0BOI0 YaCTUHOI AE€PHKABHOI IIiICYMKOBOI aTecTaiii

Posp’s:kiTe 3aBmamma 31-33. 3amumite y 0tanky B mociimoeHi soriumi mii
Ta IOACHEHHS BCiX eramiB pPoO3B’saA3aHHA 3aBIaHb, 3P0O0ITH MMOCHJIAHHA Ha
MaTeMaTU4Hi (pakTH, 3 IKMX BUILIMBAE TE YU iHIIe TBepa:KeHHa. Ko morpidoHo,
MPoiIOCTPYTE PO3B’I3aHHA 3aBJaHb PUCYHKaMu, rpadikaMu ToIo.

31. 3amano pyHKmi f(x) = 33 g(x) =5 — 3x.

x
[IoGynmytiTe rpadik pyHKINI f.
[ToGynytiTe rpadik dpyHKINII g.
SHaAIITh MOXITHY (PyHKINI f.
Jlo rpadira dyHriii f mpoBemeHo HOTHUYHI, mapasiesibHI rpadiky QpyHKINI g.
Busmaure abciiucy TOUYOK JOTHUKY.

B 8 1o

Binmosigs:

17



32. V romyci pajmiyc ocHoBU JopiBHIOE R, TBipHa — [. Uepes BepIInHY KOHYyca M XOPIy

#Ooro oCHOBH ITpoBejieHo ILoruHuy B. Llsa mirommHa yTBOpIOoE 3 IIJIOIIMHOIO OCHOBH
KOHYyCa TOCTPHAU KYT d.

1. 300pasiTh mepepi3 KOHYyCA IJIOITUHOO J TA BKAYKITH HOT0 BHU/I.
2. OOrpyHTy#Te MOJOKEHHS KyTa o.
3. Buanaure mmepumeTp 1IbOTO ImEepepiay.

Binmosins:

18



+
3xx 6 <0,
33. 3amanHo cucTemMy HEpPIBHOCTEH

loga (x — a + 2)2 = 2log, (a —1),
2 2

e x — 3MIHHA, @ — JoJaTHA CTaJjIa.

1. Po3B’sskiTh mepIry HepiBHICTB ITi€l CHCTEMU.

2. BusmauTe MHOKHHY PO3B’SI3KIB JPYrol HEPIBHOCTI CHCTEMH 3aJI€KHO BlJ 3HA-
YeHb a.

3. Busuaure BCl po3B’SI3KH CHCTEMH 3aJICKHO Bl 3HAYEHD (.

19



Binmosins:

Tabaunsg 3HaYeHb TPUTOHOMETPUIHUX (PYHKIIHM JEeAKUX KYTiB

o 0° 30° 45° 60° 90°
sin o 0 % g g 1
cos o 1 g g % 0
tg a 0 g 1 3 He ICHYe€
ctg a He ICHYye€ N:) 1 g 0

Kimeus 3omura
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