JepkaBHa MiICYMKOBa aTecTallisi 32 OCBITHIMH IpOrpaMaMu OCHOBHOI
3arajibHoI ocBitu 3 MATEMATHUKU

BapianT 4207

I[HCTpYyKIIifA 10 BUKOHAHHIO PO0OTH
Ex3amenarniitna poOoTa CKIamaeTbCs 3 JABOX MOAYJIB: «Aunredpa» i
«I"eomeTpisiy. Y KOKHOMY MOJIYJI JIBI YAaCTUHHU, AKI BIAPIZHSIIOTHCSA 3a 3MICTOM,
CKJIQJHICTIO 1 KUJIBKICTIO 3aBJaHb, 110 BiANOBiAalOTh IEpeBIpIi Ha 0a30BOMY 1
M1JIBUIIICHOMY PiBHSIX CKJIaJHOCTI.

Monyns «Anredpa» MictuTh 12 3aBaaHb: B yactuHi 1 — 9 3aBganpb (1-9) 3
KOPOTKOIO BIJAMOBIAA0; B yacTuHl 2 — 3 3aBgaHHs (14-16) 3 po3ropHyTOrO
BIJITIOB1JTIO.

Monyns «I'eomeTpis» MicTuTh 6 3aBaaHb: B yacTuHi 1 — 4 3aBaanp (10-13) 3
KOPOTKOIO BIJMOBIAA0; B 4acTuHi 2 — 2 3aBgaHHsa (17-18) 3 po3ropHyTorO
BIJITIOB1JTIO.

Bceroro B poboti 18 3aBnanb, 3 sikux 13 3aBmaHb 0a30BOTO piBHS, 4 3aBIaHHS
M1IBUILIEHOTO PiBHS Ta | 3aB/IaHHSA BUCOKOI'O PiBHS CKJIAIHOCTI.

Ha BukoHaHHS €K3aMeHaIIifHOI poOOTH 3 MAaTeMaTHUKHU BiABOAUTHCS 3 TOJIUHU
55 xBuiHH (235 XBUIIKH).

Bignosiai 10 3aBaaHb MEPIIoi YacTUHU MOAyJs «Anreopay (1-9) ta momyins
«I'eometpiss» (10-13) 3amucyroThCsi 3a HaBEAEHUM HHIXYE 3pa3KoM Yy BUIJISII
IIJIOr0 4Hclia a00 CKIHYEHHOIO0 JeCATKOBOro apo0Oy. Uucna 3amumnTe Yy IOl
BIJINIOB1/Il Y TEKCTI poOOTH, a MOTIM MepeHeciTh y Onank Biamosigeit Nel. Sxio
BUWIIIOB 3BUYAWHUM JIP10, BIMOBIIb 3aMUIIITh Y BUTTIS AECATKOBOTO.

Bignosigp: —0,8 . 1W0-0,8

Ilin yac BuKOHaHHsS 3aBAaHb 14-18 3 PO3rOpHYTOIO BIJAMOBIJIIK MHOTPIOHO
3amucaTy MOBHE pillieHHs y OJaHKy BianoBinei Ne2. 3aBnaHHs MOKHA BUKOHYBATH
B OyIIb-SIKOMY TOPSAKY, MOYMHAIOUM 3 OYyAb-SKOro Moayis. TekcT 3aBIaHHS
nepenucyBaTu He Tpeba, HeOOX1IHO TUIbKU BKAa3aTH MOTO HOMED.

IIpy BukoHaHHI dYacTUHM 1 BCl HEOOXIJIHI OOYHCIEHHS, II€PETBOPECHHS
BUKOHYHTE B YEPHETIl. 3aNMCH B YEPHETHi, 2 TAK0XK B TEKCTi KOHTPOJIbHUX
BUMIpPIOBAJIbHUX MaTepiajiB He BPaXOBYHThCH NP OLIHIBAHHI pO0OTH.

[Ipu BukoHaHHi poOoTu Bu MoOXkeTe CKOpPUCTATUCS JIOBIAHUKOBUMHU
MaTrepiajlaMu, BUIAHUMH Pa30oM 3 BaplaHTOM.

Bci Omanku peectpariii 1 BIANOBIIEH 3alOBHIOIOTHCS SICKPABUMH YOPHUMH
yopHUJIaMu. JlomycKaeThCss BUKOPUCTAHHS I'€JIEBOI, KaIIApHOI a00 mip'sHOT Py4OK.

basxicaemo ycnixy!



« ®opmyna KopeHiB KBaJPATHOTO PIBHSIHHS:

JOBITHUKOBI MATEPIAJIU 3 MATEMATHUKM.
AJITEBPA

-b+V/D
2a

» TJEC
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D = b? — 4ac.

o SIKIIIO KBaJIpaTHUM TPUUJICH ax? 4 bx + ¢ mae nBa KOpPEHS X1 U X5, TO

ax? + bx + ¢ = alx —x)(x — x,);

« SIkmo xBazpaTHMl TpuuseH ax? + bx + ¢ Mae oMH KOPiHb X, TO

ax? + bx + ¢ = a(x — xy)>.

« ®opmyna n -ro wiena apudpmeTrHyHoi nporpecii (a,), NepLIMi YieH AKOT JOPIBHIOE a; i

PI3HULA JOPIBHIOE d:

a, =a; +d(n—1).

« ®opmyna nepmumx # yjaeHiB apupMEeTUIHOI MPOrpecii:

n

2

_(a; +ap)n

« ®opmyia n -To ujaeHa reomerpuunoi nporpecii (by,), nepiuii unen sxoi gopisHOE b; i
3HaMEHHUK JJOPIBHIOE ¢

by, = b, qn—l.

« ®opmya nepuux 7 4IEHIB TeOMETPUYHOT TPOrpecii:

S, = (@™ — Db,
q—1
Tabauus KBaApaTiB IBO3HAYHMX YHCE]
Onuanui
0 1 2 3 4 5 6 7 8 9

1 | 100 | 121 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
2 | 400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841
3 | 900 | 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521
2| 4 | 1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
E 5 | 2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
é’( 6 | 3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
7 | 4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
8 | 6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
9 | 8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801
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I'EOMETPIA
« CyMa KyTiB OMyKJIOTO 7 -KyTHHKa JopiBHIOE 180°(n-2).
. o . . V3
« Pagiyc r xona, BMcaHOTo B MPaBUIILHUN TPUKYTHHUK 31 CTOPOHOIO @, TIOPIBHIOE ~a.

« Paxiyc R xosa, OMMCaHOTO HABKOJIO MPAaBUIIBHOTO TPUKYTHHUKA 31 CTOPOHOIO a,
: V3
JIOPIBHIOE —=a.
o Jus tpuxkytHuka ABC 31 ctoponamu AB =c¢, AC =b, BC = a:

a b c

sinA _sinB sinC 2R,

ne R —paaiyc onucaHoTO KOJa.

o Jlnsa tpuxkythuka ABC 31 ctopoHamu AB =c¢, AC = b, BC = a:
c? =a’+ b?*—2abcosC.

« @opmyna 10BxkUHM | Tyru Kona paniyca R:

| =27nR.

dopmyna 1oBXKUHM | 1yTH Koja pajaiyca R, Ha Ky ONUpaeThCs EHTPATbHUMA KYT B
IpaayciB:

_ 2mRe
~ 360

o ®opmyna miomnii S mapanenorpama 3i CTOpOHOIO @ 1 BUCOTOIO h , TPOBEACHOIO 0 M€l
CTOPOHH:

S = ah.
o @opmyna miomll S TPUKYTHHKA 31 CTOPOHOIO @ 1 BUCOTOIO K, MPOBEACHOO 70 11€1 CTOPOHHU:

S—1 h
—Ea.

o ®opmyna mionti S Tpanerii 3 ocCHOBamMu a, b ¥ BUCOTOIO A

S_a+bh
2

o ®opwmyna miomii S kpyra pazaiyca R:

S = mRZ.



JepxkaBHa (mizcymkoBa) atecranisay 9 kiaaci - 2025
Yactuna I
Bionogioamu 0o 3aeoanv 1-13 ¢ yughpa, uucno aoo nocnioosnicmes yugp.
Bionogios cnio 3anucamu ¢ BJIAHK BIJIIOBIIEH Ne 1 npasopyu 6id nomepa
3A60aHHA, W0 BUKOHYEMbCA nOUUHAOUU 3 nepuioi kKaimunku. Koswcny uyugpy,
3HAK MIHYC ma KOMY RUWIMb 8 OKPeMill KIImUHUI 6i0N0GIOHO 3a HABEOEeHUMU
6 01auKy 3pazkamu. QOuHUYL BUMIPIOBAHL RUCAMU He NOMPIOHO.

Mooynv «Anzeopar

1

2
3HailAITh 3HaUYCHHS BUpasy: 24 - (l) +2-

2
Bionoeiow

2

Ha pucyHky mnokaszaHo, siK 3MiHIOBajacs TeMIiepaTypa MOBITPSI MPOTATOM OJTHI€T
no6wu. I1o ropu3oHTall BKa3aHo 4ac J00M, IO BEPTUKAJI - 3HAUYCHHS TeMIepaTypH B
rpaaycax llenbcis. 3HalITh HaOIbIIE 3HAUCHHST TeMIiepaTypu. BianoBiap naiite
y rpanycax Llenbcis.
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2 0:00 3:00 6:00 9:00 12:00 15:00 1B:00 21:00 0:00
Bionoesiow
3
. x—10 10
Po3B’sK1Th p1BHSHHSA: = —.
xX—9 11
Bionoeiow
4

CrnopTuBHUM MarasuH MpPOBOAUTH akmito: «byab-ska ¢yroéonka 3a miHowo 300
pyO6uaiB. Ilpu nmokynii n1Box (yTO0JIOK - 3HMKKA Ha Japyry 60%». Ckiabku pyOiiB
JIOBEJIEThCS 3aIUIATUTHU 32 MTOKYNKY ABOX (hyTOO0I0K?

Bionosiov
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5

Ha iciuti 25 OineriB, Cepriii He BUBUMB 3 3 HUX. 3HAWIITh UMOBIPHICTH TOTO, IO
oMy TIOTIaIeThCs BUBYEHUI O171eT.

Bionosiov
6
VY cTaHOBITh BIAMOBIAHICTh MK (DYHKIISIMU Ta iX rpadikamu.
['padiku
A) B) B)
YA T ] [ TyA T ] [ Tvi
|
0]l X i
DyHKIIT
2
Dy =~ 2)y =x*-2
3)y = 2x 4) y=2-—x?
3anuwimos y 8i0nosiov yugpu, pozmautysasuiu ix 8 NopsoKy, N
8I0N0BIOHOM) OYKBAM.:
Bionogiow
7

Jana apudmernana nporpecisi(a,): — 7; —5; —3; ...
3HAUIITE QAqg.

Bionoeiow
8
. 10x L. .
[IpencraBre y BUIISAAI apoOy BUpas 23 5X wu 3Haiifite HOro 3HAYEHHS
mpu x = 0,5. V BiAMOBIAs 3aNUIIITH OTPUMAHE YHCIIO.
Bionoeiow
9

IIpu sikux 3HAYEHHSX X 3HAYCHHS BUpa3y 9x+7 MEHIIIE 3HaYEHHS BUpazy 8x — 37
YV 8i0nosioi exascims HoMep NPABUNIBLHO20 BAPIAHM).

H)x>4

2)x<4

3)x>—-10

4)x<-10

Bionosiov
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Mooyne «l'eomempiay

10

Koneco mae 18 cmuips. KyTu Mik CyCiIHIMU CHULSIMH PIBHI.
3HaWITh KYT, SIKMH YTBOPIOIOTH JB1 CyClAHI crnuii. Biamosiab
JANTe y Tpajaycax.

Bionoeiow

11

IILOTO Mapasnensorpama. Biamosinp naite y rpamycax.

OnuH 3 KyTIB Mmapajnenorpama JopiBHIOE 41°. 3HalAiTh OUIBIIMK KYyT / /
Bionoegiow / /

12

VY piBHOOEapEHOT Tparnellii OCHOBU JAOPIBHIOWTH 3 19, a 0JIUH 3 3

KyTIB MK OIYHOIO CTOPOHOIO 1 OCHOBOKO JOpIBHIOE 45°.

3HaWIITh UIONTY Tparerii.

Bionosiow 45°

13

BxkaxiTh HOMepy BipHMX TBEPJI’KCHb.

1) LlenTpu BIMCaHOTO 1 OMMCAHOTO K1JI pPIBHOCTOPOHHLOT'O TPUKYTHHKA 301rat0ThCs.
2) IcHye kBaapar, SKuii He € pOMOOM.

3) Cyma KyTiB OyaAb-sIKOTO TPUKYTHHKA JOopiBHIOE 180°.

YV 6i0nosiov 3anuwims HOMepu 0OpPAHUX MBEPOJCeHb 8 NOPAOKY 3POCMAHHA, be3
npooinie, KoM ma IHWUX 000AMKOBUX CUMBOJLIE.

Bionosiow

He 3a6y0bme nepenecmu éci 6ionogidi y bJIAHK BUIIIOBIIEH Nol
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Yacruna I1
JIna 3anucy po3e'saskie i eionogiodeit na 3agdannsa 14- 18 euxopucmogyiime
BJIAHK BUIIIOBUIEH Ne2. 3anuwims cnouamky nomep 3aedanus (14,15 i
m.0.),u0 BUKOHYEmMe, @ ROMIM NOBHE 00IpyHmMoOeaHe Po36'a3aHHsA I 610N06IO0b.
Bionoeioi 3anucyiime uimko i po30ipaueo.

Mooynv «Anzedopar

14

Po3B’sxkiTh HepiBHIiCTh: x2(—x2 — 25) < 25(—x? — 25).

15

[Tepiunii poOITHUK 3a TOAUHY POOUTH HA 5 JieTasieil OUIbIIe, HIXK IPYTUi, 1 BUKOHYE
3aMOBJICHHS, 0 CKiagaeThes 3 180 meraneit, Ha 3 TOAWHU MIBUIIIE, HK APYTUM
pPOOITHUK, SIKM BUKOHYE Take K 3aMOBJICHHS. CKUIbKU JeTaJIel 3a TOAUHY POOUTH
Ipyruit poOITHUK?

16

3HaAWIITh BCl 3HAYEHHS k, IPU KOXKHOMY 3 AKUX MpsaMma y = kx Mae€ 3 rpadixoMm
ynkuii y = x% + 4piBHo oAHy cHineHy Touky. IToGymyiite neil rpadik i Bci Taki
PsIMi.

Mooyne «I'eomempisay

17

Ha croponax kyrta BAC, mo nopiBHioe 20°, Ta Ha HOrO
OicekTpuci BigkinameHo pisui  Bigpisku AB, AC| AD,

/
Busnaure Benmuuuny kyta BDC, A \L
B

18

CepenvHu CTOpiH MapajesjorpamMa € BepliMHamu pomoOa. JloBeniTh, 10 AaHUMN
napaseyiorpam - NpsSMOKYTHHK.
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