Bapuanta nemoncrpatuss anya 2025 MATEMATUKA, knaca 9

ATtecraps ¢puHAII QYN NporpamMeJie eAyKamuoHaJje Jie bIHBIIB3MBIHT
skeHepaJ ae 0a33 ma MATEMATHUKD

BapuanTa 1eMOHCTPaTHBI a MAaTEPHAJIEJIOP e anpevyuepe
MEHTPY peajun3aps bIH aHY.JI
2025 ex3amMeHyJIyH e cTaT jJe 0a3) Ja
MATEMATHUKD

EKCII.]'II/IKaHI/Iﬁ Ja BapuaHnTa I€eMOHCTPaTuBI a Hpr:)pl/lﬁ A€ €EK3aMeHape

Bapuanta  geMoHCTpaTMB?  €CT€  JECTUHATd, TIEHTPY a  I[EepPMUTE
MapTUYUNAHTYIYH Jla eK3aMeH 1M NMyOJuKynyil jnapr c3-mib ¢akd o ujee Jecrpe
CTPYKTYypa JIYKpIpHil Jie eK3aMUHape, NECIpe HyMIPYII € BIHCOPUYHHIPH IH (opMa
Jop, WM a HUBSAYAyW Jae KoMIulekcuTate. Audecte wuHpopmainuii odepa
nocuOunuTats 1e a enabopa O cCTpaTexue A€ NPErdTUPE TMEHTPY CYyCIHHEPS
€K3aMEHYIIYH 1€ MATEMATHKD.

blucapunndspuie BapuaHTel JeMOHCTpATUBE HY PEQIIEKT? TOATe BIHTPEOIpHUIIe
KOHIIMHYTYJIYH, Kape moT ¢y HHKITyCe bIH MaTepHraiienie e anpeuuepe b anyn 2025.
CtpykTypa JIyKpIpuii €CTe JHaTd BbIH CHeYn(uKanue, Sp JHCTa KOMIUIET) a
BIHTPEOIPUIIOP—BIH KOAN(PUKATOPUIN €IEMEHTENOp KOHIUHYTYIYH 1Y YepUHIIETIOP
KOTpEe HUBEIYJ MPEr3TUPUIl a aOCOIBEHHUITUIOP OPTaHHU3AIUUIOP J€ BIHBAIIMBIHT
NMEHTPY a peanusa arecraps GpuHam ;e crar biH anys 2025 j1a MaTeMaTHKD.

[lenTpy dbuekape capurHd CHIHT AaT€ METOJIE € Pe30Bape.

Kpurepuune ne anpeurnepe Npe3eHTATe MEPMUT C3 bIHLEIEKEUb YEpPHUHIIENE
NPUBUH]I KOMIUIETUTYAWHS I KOPEKTUTY IUHS COYLIUUIIOP.

HNHCTPYKUMYHB JIa BIHACIVIMHUPSA JIYKPIPUid

Jlykpapst 1€ ek3aMuUHape KOHCT? JIUH J0y3 MoayJe: «AipkeOpa» 1
«Keomerpusi». duekape MOIyN KOHCTd JUH J0Yyd IMApLb, Kape audepd aymd
KOHIIMHYT, KOMIUIEKCUTATE 1MW HYMAIPYJd J€ CapuMHb Y€ KOPECIyHJ TMEeHTPY
Bepu(uKaps KyHOIUTHUHIIEJOpP J€ ©0a3d 1M a 4Yelop Ky Tpal CHOPUT [ie
nudukynTare.

Mopaynyn «AmxkeOpa» KoHUMHE 12 BIHCOpYMHPL: bIH mapts 1| — 9
BIHCAPUUHIPH (1— 9) Ky pacnyHC CKypT; bIH apTs 2 — 3 bIHCOPUUHIPD (14 — 16) Ky
paciyHc aecdoaurypar.

Monynyn <«KeomeTpusi» KOHUMHE 6 BIHCOPUMHPBL: BIH mapra 1 — 4
BIHCAPUUHAPH (10 — 13) Ky pacnyHC CKypT; bIH NapTs 2 — 2 BIHCOPUUHAPH (17 — 18)
Ky paciyHc aecdaurypar.

bIH ToTan nykpaps KOHIMHE 18 BIHCIPUYMHIPH, AUHTPE Kape 13 bIHCOPUUHAIPH ay
HUBel Ae 0a33, 4 BIHCOPUYMHAPH ay HHUBEJI PUIUKAT IIM 1 BIHCOpUMHAPE Ky HHBEI
BIHAJIT 1€ KOMIJIEKCUTATE.

[leHTpy BIHACTUIMHUPS JIYKpIPUIl [ €K3aMUHape Jla MaTeMaTUKd ce atpudye
3ope 55 munyte (235 muHyTe).

Pe3onBapst KopekT? a puekdpeit AMHTpe bIHCOpunHUpuie 1- 13 ce anpeunsizs Ky
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Bapuanta nemoncrpatuss anya 2025 MATEMATUKA, knaca 9
VH ITyHKT.

Pe3onBapst kopekT> a duexdpedt nuHTpe BIHCIpuuHdpune 14, 15, 17, 18 - 2
MYHKTE, bIHCOpUMHApA 16 — 3 myHKTe.

[IyHKTa)XXyn MakCMM NOpuMap NEHTPY BIHACIUIMHUPA JIYKp3puil—24 IyHKTE.
JluuTpe Kape NeHTpy Moayiyl « AipkeOpa» peBuH 16 MyHKTe, sip jJa MOAYJYI
«KeomeTpus» - 8 MyHKTE.

[lenTpy a Tpeue Ky cykyec arectaps (pUHAI? €CTe Heyecap €3 ce OOLUHD bIH
CyM? HYM3pyJ MUHHUM JI¢ MYyHKTE, cTabunut anyan ae o Komucue cneumand a
Munucrepynyi enykammed PMH, nuH kxape HyMmapyn Hewyecap 1€ IYHKTE €CTe
CTAOMIUT anapTe NeHTPY Moayiyl «XKeomerpus».

blucapuunipuinie ky pacnyne ckypt (1 - 13) ce cokor punanuzare, nak> bIH
dbopmynapyn Ky pacnyHCyph Ne 1 ecTe BIHpEKUCTpaT PAICHYHCYJ KOPEKT Cyo
dbopma yHell undpe, kape KOpeCnyHie HyMAIPYIYil pACIYHCYIyH KOPEKT, HyMAIPYITyil
cay a yHyd cer ne uudpe. Ckpuelb p3CIYHCYJ bIH KbIMIYJ PACIHYHCYPUIIOP bIH
TEKCTYJl JyKpApuil, amnoi Jie TpaHcdepalb biH (Gopmylapyn Ky pacnyHcyps No 1.
Jlaks oOuuHenbs o Ppakuue opAuHApI, CKpHUElLb pIcHyHCyl cy0 dopmd ne dpakiue
3e4nuMa.

Pocnyne: —08 . 10-0,8

blucapunnipuiie 14—-18 cbIHT Ky pachyHC aecdauiypar, Kape UHKIYA HaTpy
CapuvHb Jla HHUBENI pPUJIMKAT IIHU O BIHCOPUMHAPE  Jla HUBEN BIHAIT JI€
KOMILIeKcUTaTe. Pe3onBaps capuMHWIOP JUH HapTs 2 MM PICIyHCYpUIIe Jia ayecTs
Je HOoTalb bIH ¢opmynapyn Ky pacnyHCypb Ne 2. blucapumnspune notr ¢u
BIHCTUIMHUTE bIH OpbUY€ OpPJMHE, BIHYEIBIHA Ky Opbu€ MOAYJ. TeKCTysl capyuHen
HYy TpebOye ¢3 peckpuelb, Tpedye 10ap €3 HHIUKAIb HYMAPYJI €.

Maii BIHTBIA BIHACIUIMHUIL BIHCOpUMHApUIE IuH napts 1. Bs chatyum cs
BIHUETIEIb Ky aueje capurHb, Kape B3 MPOBOAK? Mail MyluHe AUPUKYITIb, arou c3
Tpedels Jia ajiTe capuuHb. [IeHTpy a eKoHOMUCH TUMIL, CIPULIb NIECTE O CAPUUHD, Kape
Hy noare Gpu QuHanM3aT’y UMeaAuaT, U Tpeyelb Ja ypmidToapsa. Jlaks aBeub TUMII
paMac, myTelb PEBEHU J1a CApUUHUIIE TPEKYTE.

Keinn  pmaermmHuns  nmapTss 1 edexryaup ToaTe  KajkyJene U
TpaHcopMdpuie Hedecape BbIH Makysartop. bIHCkpuupesie BbIH MakKyJaaTop,
NpeKyM IIM bIH TEKCTYJ MATEpPHAJIEJIOP /i€ KOHTPOJ HY CBIHT JiyaTe bIH
KOHCH/Aepauue Jia anpevyneps JyKpIpuid.

Jlaks capunMHa KOHIIMHE JIE€CEH, aTyH4Y TMyTenb e(ekTya KOHCTPYKIUUIIE
Heuecape IUPEKT bIH TEKCTYJ JTyKpapuil. Bs pekoMaHA’M €3 YUTULb Ky aTEHIIHE
KOHJIUITUS IITU €3 BepU(UKAIh PICITYHCYJT OOIIMHYT.

KbIHI BIHACTUIMHULB JTYKpaps MyTelb YTUIU3a MaTepuaiene ae pepepuHip, de
Jie IPUMHULIb BIMIIPEYH? Ky BapUaHTa JTyKPIPHUU.

Toare Qopmymapene A€ BIHPEKHUCTpApPE IKW PACIHYHC C€ BIHICIUIMHECK KY
YepHsI HATPd anpuHcd. Ce mepmute (HoocCupsi MUKCYpUJIOp Kamuiape, Ky Keil cay
Ky MEHHUIID.

[lynkrene, akymynate nae kd3Tpe JlymMHSBOAacTps NEHTPY BIHCOPUUHIPUIIE
BIHACIUIMHUTE, c€ cyMmsa3d. CTopyuiu-B3 €3 BIHICIUIMHUILL KBIT Mald MyJITe
BIHCOPUYMHAPH LU C3 aKyMYyJIallb Y€l Maii Mape MyHKTax.

UYeHTpyn Jie eKCepTH3d a KaNUTILUI HHCTpyupul, a.2025
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Iy dbunanuzaps JIyKpIpui, acUrypaiu-B3 K3 paCIyHCy jJa puekape capunH)d
nuH hopmynapene e pacmyHe Ne 1 mum Ne 2 ecte ckpuc cy0d HyMAIPYJT KOPEKT.

B3 oopum cykuec!

UYeHTpyn Jie eKCepTH3d a KaNUTILUI HHCTpyupul, a.2025
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« MATEPUAJIE IE PEOEPUHIID JIA MATEMATHKD
AJDKEBPA

o ®opmyna paAUUHUIOP €Kyalluel maTpare:

-b+V/D
X = ,
2a

yHae D = b? — 4ac.

o Jlaxs TpuHOMYN nanaTax2 + bx + ¢ ape 10y? PIIPUUHB X IIH X, aTYHY
ax?+ bx +c = alx — x)(x — x,);
o Jlak® TpuHOMYJI II3TpAT ax? +bx +c ape 0 CUHTYpPD POAYYHUH) X, aTyHY
ax? + bx + ¢ = a(x — xp)2.

« @opMmysia TepMeHyIy#d aa M - na a mporpecueil  apurmernde (), mpuUMyI
TEPMEH aJl KIpest eCTe eraji Ky a, mu pauus eran Ky d:

a, =a; +d(n—1).
« ®Dopmyna cyMeN NPUMHWIOP N TEPMEHBb A IPOTPECUEH aPUTMETHYE:

(al + an)n
n 2 .
« @opMmysa TepMeHyIyl an M - g a nporpecueit  keomerpuue (by), mpumyn
TEPMEH aJl KIpest ecTe erai Ky by I panus eram Ky q:

b, = by - qn_l-

o ®opmyna cyMeN NPUMUIOP N TEPMEHB & MPOrPECUEN JKEOMETPUYE:
s = (@" — Db,
q—1
Ta0esy maTparesjiop HyMepeJop e 10y3 Yudpe
YHUTIUb
0 1 2 3 4 5 6 7 8 9
100 | 121 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841
900 | 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521
1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921

8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801

3eup
O 0 ([ &\ N A (W (N |-
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KEOMETPUA

« CyMa yHTIOpUIIOp YHYH IIOJIMTOH KOHBEKC KY 71 -JIaTyph €CTE €Talld Ky
180°(n — 2).

o Paza r unpkymdepuHiieil, BIHCKpUCE BIHTP-YH TPUYHTb €KUIaTepall Ky Jlatypa a ,

V3
ecTe erain Ky —~a.

o Paza R yupkymdepuniieit, YupKyMCKprce YHYH TPUYHTh €KIIaTepall Ky Jlatypa

V3
a, ecTe eran Ky —-a.

o Ilentpy tpuynurion ABC ky natypune AB =c, AC = b, BC = a:

a b c

sinA sinB sinC ’

yHAe R — pa3za unpkyMdepuHLeld YUpKyMCKpHCE.
o Ilentpy tpuyurton ABC ky natypune AB =c, AC = b, BC = a:
c? = a® + b? — 2ab cos C.
o ®opmyna myHxuMel [ apKyayd Ae YyupkKyMbepUHIId Jie pa3a R:
[ = 2nR.

« ®opmyna aymxumeit [ apkynyii ae unpkym@epuHIp e pasa R, me kape ce
CIPHMKMH? YHTIOJI Jla YEHTPY (P bIH Tpaje:

- 2R
360

« @opmyna apueit S mapanenorpamyiyi Ky JaTypa a Ui bIHAIIUMS h , KOOOPHIT?
1€ a4acTd JaTypo:

S = ah.
o @opmyna apueil S TPUYHTIONYH Ky JaTypa a IId bIHAIIAMSA h, KOOOPHIT? 11e

ayacT? JaTypa:
S ! h
= ah.
o @opmyna apueit S Tpamesynyii Ky 0aszene a, b 1 bIHIIIUMS h:

S_a+bh
=——"h

o @opwmyna apuer S a yepKyiy Ky pasza R:

S = R>.

UYeHTpyn Jie eKCepTH3d a KaNUTILUI HHCTpyupul, a.2025
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MATEMATHUKA, knaca 9
IMapra 1

Pycnyncyn na wvincapuunspune I1-13 ecme o uugpps, Hymap cay o cykuecuymne oe

uugppe. Prcnyncyn ckpueup vin OQOPMYJTAPY]I KY PICIHHIYHCYPb »Ne 1
bl napmsa OpAnmMI 0e 1a HyMIPY1L bIHCIPUUHIPULL bIHOCNIURUME, BIHYENbIHO Ky
npumyn mympeuen. Duexape uuppir, cemH MUHYC WU GUP2YNI CKPUEUb bIH
nampeuen anapme bl KopecnyHnoepe apimame bii Qopmynap. Yuumayune oe

MICypI Hy ecme Heuecap 0e CKpuc.

Mooynyn «Ansxcebpa)

1. Onepauuii Ky hpaxuun opounape wiu zequumane. Ilymepe.

2
Adnanp Banoaps excrpecueit 15 - (— 5) + 8- (— —)

Pezonsape.
CkoareM (pakTopys KOMYH bIH

(- 4o-(-)-

1 1

3

(hara mapanrTesei:

(=3) (15-(=5)+8) 5

TERIENE KR

2. Jlemepmunapa wu KaaKyaya MIpuMuiop 0yn) 2pagux .

Pacnync: —1.

bln nmecen ecre apaTarm
ckuMOapsi TemriepaTypei aepyJiyi
e mapkypcyia a tpeu 3uie. Ile
OPHU30HTAJI? €CT€ HWHAWKATI Jara
X Opa, I€ BEPTUKAID — Bajloaps
TeMIeparypen biH rpaae Yencuyc.
JletepMuHalb IRYIK) JIECECH
audepeHa TUHTPE 4Ysi Mal Mape
M 451 Mal MUK) TEeMIEpaTypd a
aepynyu ne 15 romue. PacnyHcyn
Jaib-J1 bIH rpaje Yencuyc.

Pe3zonsape.

28
26

00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06200 1200 1800 0000

13 o 14 woas 15 woas

Jlun rpaduxk obOcepBiM, K3 me 15 ronme 4 malt mape temmeparyps a (¢ocT
21 °C, sp uga mait muks 8 °C. Hudepenua nop Ba ¢u 13 °C.

Pacnymnc: 13.
3. Pe3osiBapsi eKyalluujop Iy cucreMeJie Jop.
Pe3osnBans cucremyn e eKyauuu 4x—2y =2,

blH pacnyHc ckpuens cyma x +y.

Pezonsape.

blMmmapuum ambene mpipb a
MIPUH METOJa CYOCTUTYIIUEH:

4x —2y =2, 2x—y=1,

=
2x+y=35 2x+y=35

2x+y=35.

IIPUMEN EKyaluil J1a 2 M PE30JBAIM CHCTEMYJI

y=2x—1, y=2x—1, y=2,
= = =
2x+2x—1=5 4x =06 x=1,5.

Cywma k3yTars ecte erai Ky 3,5.

Pscnync: 3,5.

UYeHTpyn Jie eKCepTH3d a KaNUTILUI HHCTpyupul, a.2025
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4. IIpo0JieMe cuMILIE KY IIPOYEHTE.

Kaetyn kocts 24 ne py6rae. Keite py0Osie Ba IISTH KyMIdpITOPYT neHTpy 60
Jie KaeTe, JaKd bIH Ka3yJ KbIH KyMIieph Mail MyaT e 50 e kaete Marasunyl ¢gade o
penyuepe ae 10% nuH KOCTYI BIHTPEXKUN KyMIIPITYPh?

Pezonsape.

[lentpy 60 ne kaere KyMmdpaTOpyd Tpedye cd akute 60 - 24 = 1440 pyOGie.
Penyueps ankaryemre 10%, anuks 144 pyOine. bIHCSIMH?, K3 KyMIDPITOPYII Ba aKUTa
1440 — 144 = 1296 pyoue.

Pacnync: 1296.

5. EjemeHnTte a Teopueil npo0adManTILMIA.

Jla piHTpEeYepmie ae cku mnaptuuund 11 cnoptuBs nuH Pycus, 6 ciopTuBh AWH
Hopgexwus mm 3 cnoptuBb auH Cyenus. OpauHs, bIH Kape MAPTHYHID CIIOPTUBUU,
ecTe JACTEPMUHATI MPUH Tpaxepe Jia copilb. Adianb npodbadunuTaTs, K3 IpUMyJl Ba
BIHYEIEC CHOPTUBYJI AUH Pycus.

Pe3zonsape.

bln totan ceiaT 11 + 6 + 3 = 20 mepcoane. [Ipun ypmape, npoGadunutats K3

yH cropTuB uH Pycus Ba bIHUene npumyin ecte eram ky 11 0.55.
Pscnync: 0,55. 20 /
6. I'padnunie pyHKUMUIOP.
bln NECEH CBIHT MPE3EHTATE rpaguumine byHKIMEH ne
dhopma y=ax*+bx+c. Ilearpy ¢uexape TpapuKk HMHIUKALL BaIOPHIE
KOPECIYH33TOape a Koe(hUUUEHTYJIYH a U a JUCKPUMUHAHTYIYH D.
I'padpnue

CemHe Hymepuye

1)a>0,D>0 2)a>0,D<0 3)a<0,D>0 4)a<0,D<0

Cxpuenp na pocnyHc uudpene, apamKUHAY-JI€ bIH OPAMHA (A |f B r

KOPECITyH33TOape JTUTEPUIIOP:

Pezonsape.

.2
Ipadukyn dynxiumeis ~ — thxtc__ ecte o mapabond. Pamypune mapabosneit

CBIHT OpHeHTaTe bIH cyc, gakd 4 > Omm b xoc, maky 4 < 0. Tlenrpy D >0
eKyanus ax* +bx+c=0 ape 0Y? P3I3YUHb, aJIiK? rpad UKy
(ynkumei y = ax? + bx + ¢ ape 10y» MHTepceKkuuii Ky akca abcuncenop. Jaks D < 0,
aTyHY pOAPYMHb HY CBIHT, IIM PECHeKTHB TpaduKyld HY HHTEPCEKTd aKca
abcuucenop.
[Ipun ypmape, npumum pacnynecyin: A —1,b—2,B—4, ' — 3.

Pscnync: 1243.

UYeHTpyn Jie eKCepTH3d a KaNUTILUI HHCTpyupul, a.2025
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7. IIporpecusi apUTMETHK) 1M KEOMETPHK).

ChIHT [aTe 4YMHUYCHpPE3edue HyMepe, NMPUMYJ JIHH Kape ecTe erail Ky 6, sp
duekape ypmMdITOp ecTe Mall Mape JAeKbIT mnpeuyedeHTyn Ky 4. Admaup an
YUHYCIIPE3€Usl HyM3p JUH Yese JaTe.

Pezonsape.

[upyn, geckpuc biH KOHAUIUE, GOPMSI33 O NPOrPECUe APUTMETUKD Ky MIPUMYII
TEpMEH, erajl Ky mace, mu pauus 4. TepMeHys an YMHYCIHpe3eysi NpOorpecuei nare
ecte eran ky: @15 = a1+ 14d = 6+4-14=6+4+56=062.

PacnyHc: 62.

8. Kajakyjaps ekcnpecumwjiop aJkeopuue

Anydenn exkcrpecus Jia (Gopma Mall CHMILID (2- C)2 —cle+ 4),
BaJIoaps €M NeHTpy € = 0.5, bIn PACIYHC CKpUELb HyMAPYJ OOLUHYT.

Pezonsape.

AnyudeM ekcrpecus jia (hopma Mail CUMILIA:

(2—¢)*—clc+4)=4—dc+c*—* —dc=—8c+4.

AduamM Banoaps excrpecueii o6munyTe nentpy € = 0,3

—8:0,5+4=—-4+4=0.

Pscnync: 0.

admarns

9. Pe3os1Bapsi MHEraJuTIIMIOP.

2_ ?
Kape necen peckpue mMynmuMs COTYyLUUUIIOP MHEKYAIUEH X —4x+3207 bln

PICNYHC UHOUKAYD HYMIPY]L PICHYHCYAYI KOPEKM.

[ S & . 3) & A
1 3 x 1 3 t
2) 7 4) ¥
1 x 5 x
Pezonsape.
2
Pe3onBam VHETaJIUTAaTS: X —4x+320. P>nyunnnie eKyanueu
2 _
a3 =00y nymepene 1 mu 3. Jleaues
5 x >3,
X —4x+3>20 (x—1)(x—-3)>0< py
X

Mynums conyLUMUIOp MHEKyaluen ChIHT JECKpHCE bIH Jec. 1.
PacniyHCyn KOpekT ecte MHAMKAT cy0 Hymapya 1.
Pscnync: 1.

‘ Mooynyn «Keomempusn ‘

10. IIpo6JjieMe npaKkTuue Ja ;KkeoMeTpHue. '

Ckapa Ky JIyHXuMA 1€ 3 M epa CIPHKUHUTI 1€ YH KOIIAK. L /- -
Jla ye wHAMIUME (BIH MeTpe) ce adud KamdTyd Cynepuop ai

Tm

UYeHTpyn Jie eKCepTH3d a KaNUTILUI HHCTpyupul, a.2025
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Bapuanta nemoncrpatuss anya 2025 MATEMATUKA, knaca 9
CK3pUH, aKkd KamdTya uHdepuop ecte jia 1,8 M 1e TpyHKION KOMaKyyit?

Pezonsape.

[Ipobnema ce peayue sa adiaps KareTel TPUYHTIONYH NPENTYHTUK, Kape Tym)d
teopema ayi Ilutaropa ecre erans Ky:

V32-1,82=./9-324=2.4.

Psacnync: 2.4.
11. TpuyHriops, narpyJarepe, YMpKyMdepuHID, YepK IIIH eJ1eMeHTe e JIop.
bla tpuynrion ABCce mmme, x» AB=BC, B
[e]
ZLABC = 108" Admnaup yarion BCA, Pacnyncyn bin ganp b
rpaie.
Pezonsape. A4 X

Tpuynrron ABC - pcocuer,

npuk ypuape,  pac_ speg — U108 46
Pscnync: 36 2
12. Apus_durypuiop.
Adnanp apust napanenorpaMyiyid, pernpe3eHTaT biH JIECEH. 5/ |4
Pezonsape.
Apus mapanenorpaMyiayil €cTe erajad Ky MOpoaycyi 3 7

TyHXXUMeN 0a3eil J1a bIHAIIUME: S=(3+4+7)-4=40.
Pacnync: 40.

13. Amnaau3a adupManumwiIop ;keoMeTpuye.

Nunukane Hymepene ahupMaiuuiop KOpeKTe.

1) bucexkroapsi TpUyHTIONYyH HCOcues, KOOOpBIT? IUH BhIpyN omyc Oaze,
pIMIIapTe 0a3a bIH 10y MAPLb erale.

2) bl oprye ApenTyHrb [UaroHajese ChIHT PEYUIPOK MEePIICHIUKYIape.

3) IlenTpy yH NMyHKT, CUTyaT € YUPKYM(PEPHUHI, JUCTAHIIA MbIHD Ja YECHTPYJ
qyupKkyM(depUHIEH ecTe erain Ky pasa.

Jak> agupmayuu cetnm maii myame, CcKpueyb Hymepene JOp blH OpOuHe
Kpeckamoape.

Pezonsape.

Bepuduxim duekape apupmanue.

1) «bucexkroapsi TpUYHTIOIyWd HcOCYEs, KOOOPBHITY IUH BbIpdyn omyc 0Oazei,
pIMIapTe 0a3za bIH J0yd IBPLb erajie» — adegopams KOHPOPM MPONPUETIIUM
TPUYHTIOJIYW UCOCYEN.

2) «blH oppue ApenTyHrb AUAroHayiesie ChIHT PEUUIIPOK MEPHEHAUKYIApe» —
¢ancs, adactd apupMmalve ecTte aJeBipaTd HyMail MEHTpy pomO, Jap Hy MEHTPY
JIPENTYHTb.

3) «IleHTpy YH MYHKT, CUTyaT Ne YUPKyM(GEPUHID, JUCTAHIIA TIBIHD JIa YSHTPYII
YUPKYM(PEPHUHIICH €CTe erajid Ky paza» — adegdpama, neoapedue YupKyMQeprunia —
MYJIIUMS JIe yHKTE, CUTyaTe Jia O JUCTAHIID JaT3 J€ Ja YH IyHKT JarT.

Pscnync: 13.

UYeHTpyn Jie eKCepTH3d a KaNUTILUI HHCTpyupul, a.2025



Bapuanta nemoncrpatuss anya 2025 MATEMATUKA, knaca 9

Maprsa 11

Ilenmpy a ckpue pe3oneipune wiu picnyncypuie aa wviHcCIpuunIpuie 14- 18
Gonocuuv ©®OPMYIIAPY]I KY PICHYHCYPb Ne2. Ckpueuv mait viHmbwlii
HYMIPYJl bIHCIPUUHIPUIL biHOenaunume (14,15 wu a.m.o0.), ap anoii pe3onseaps
Komnjiem) Ky a1amypupe wiu pacnyucyi. Pacnyncypune ckpueusb Knap wiu uumeu.

Mooyne «Anzebpa)

14. Excnpecuii adxeopuue, eKyalnuii, HHEKVAIIMIA 1A CHUCTEMeJe JIop.
y—4

x+y—8 a

Pe3onBanp cucteMyn e eKyauun
2.

Pezonsape.

1 memoos

Excnpumam 0 Bapuabuid mpuH ajiTa JUH €Kyalus a Jioya I CyOCTUTYHUM
eKcrpecHsi OOILIMHYT? bIH MTpUMa eKyalue

(x—4)(@y—6)=0, (x—4)(y—6) =0,

y—4 _, © (y—4)=2x+2y—16, &
x+y—8 " Xx+y—8 #0;
x—4)(—2x+12-6) =0, _

X =3,
= y= —2x+ 12, @{ — 6
x+y—8 #0; y =5

OO0cepBaM, K3 mepeks e p3a3uuHb (4; 4) Hy ecTe COIyLue a CUCTEMYJYH Ae
€Kyalui, Jnaeoapede TMeEHTpy X = 4,y =4 HyMmMuTOpyJd e€KyauMen a Joya ce
TpaHc(opM»d bIH 3€po.

2 memoos

[Iponycyn a noii pakToph ecte eran Ky 3epo, aTyHY M HyMai aTyHY, KbIHJI Y€l
MYLUH YHYJ JUH (DaKTOph €CTE erajl Ky 3epo, ap ajiTyl ape CeHC.

( ([ x—4=0,
x—4=0, L y-4
(x—4)_();—6)—0, y—6=0’ x+y—-8 "
==y T ly=4 (y-6=0,
xTy x+y—38 T y—4
k _\x+y_8_ ’
x =4, ( x =4,
— 4 — 4
=2 ||2==2 .
o y |V @{ y =6 ®{y—6,
y =6, y=6 w-2=1"l=3
{ 6—4 ) { 2 _5
x+6-8 7 Lix-2"7
Pacnync: (3; 6).
15. IIpo0aeme Tekcryalje.
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IIpuH npuma 0AB3 TpEK Ky 2 JIATPU JI€ alld 1€ MUHYT? Mai MyLHH, JEKbIT IPUH
a noya. Kplp muTpu 1€ amd ne MAUHYT? TPEK IIPUH a J10ya LsIBI, JAKd pPEe3EpBOPYI Ky
Bonymya ne 130 nutpu ea ymmuie Ky 4 MUHYTE Mal peneze, ACKbIT IpUMa LsAB)
YMILIE PE3EPBOPYII Ky BOyMya ae 136 nurpu?

Pe3zonsape.

due NpUH UgBa a I0ya TPEK X JUTPH € amd 1€ MUHYTD, X > 2, aTyHY IpuH
IIpUMa LABd TPeK X — 2 IUTpH II€ MUHYT?.

AnkaTynM Tabenyn KoH)OpM natenop npoodsiemMen:

HponyxkruBurara(ii/mun) | Tummya (mun) | Boaymya (1)
IT 2 136 136
x J—
pUMa LB P
130
A noya 1usiB3 X - 130

Jleoapede a noya 151B? yMIUIEe pe3epBopyid Ky 4 MUHyTe Mail pernene, 0OLUHEM
eKyalus:

136 130
|
x—2 X
Pe3onBam exyanus:
136x — 130x + 260 — 4x? + 8x 0 2x% —7x — 130 0
= = = {—
x(x —2) x(x —2)

2x +13 =0 X = —6,5
2 +13 _10 ! e = —_—
(2x )(x )=O {[ { [x=10, [x 6,5,

> x—10=0, & 0
x(x —2) x(x —2) # 0; x(x —2) # 0; x =2

ApyHKAM codylusi cTpauHd —6,5, oOIMHEM, K3 MpUH IsiBa a joya Tpek 10
JUTPU TI€ MUHYT?.

Pacniync: 10 nutpu.
16. _@®yukumii mu nponpueruuie ei. 'padukya pyHkumei.

Konctpyuup rpaduxyn QyHkuuei

_ (x-9)(x*-9) y
= T 2_gr_z; UM ACTCPMUHALL, NCHTPY HC BAlopb a nyH k rpadukyn
KOHCTPYUT HY Ba aBsi IIYHKT€ KOMYHE Ky . -
apsanray = kx . t 4 < il
Pesoneape. 6 /1 7T '
1) Abmm nomenuyn nae nepuuupe a /
GyHKITHCH: v 171 1
D(y): x2—6x—-27+0 (x—9)(x+ //,/7
x#+9
= ! EHPZ.E 3 9 ™
3) # 0 {x et . |
D(y) = (=o0; =3) U (=3;9) U (9; +) N
2) TpanchopmdM QyHKIUSA: = %#’/ -
K 6
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x=9x—-3)(x+3)

(x—=9)(x+3)
3) T'padukyn et — apsnra y = x — 3 ¢poapd noy» nynkre (-3;-6) u (9;6).

= (y=x—-3, x#-3,y+9)

4) Hpsanrta y = kx Hy Ba aBs Ky ApsNTa KOHCTPYUTD MyHKTE KOMYyHE, JaKd ea
Ba (pu mapanend, anukd nmenTpy k = 1, mm gax? ea Ba Tpeye MPHUH IMyHKTENE
ckoace. [lpun mpumyn nuH adecte MyHKTE ApsnTa y = kx Tpeue, makd k =

. 2
2, sip TIPUH aJI JOWIS MMyHKT — JaKkd k = 3

2
Pacniync: 5; 1; 2.

Mopyaya «KeomeTpusi»

17. IIpo0Jeme ;keomMeTpHue e KaJIKYJI.
[Tynktyn H ecte 6a3a bIHAILUMUI, KOOOPHIT? AUH BBIPQYJ YHTIOMYH apent B a
TpuyHrionyit ABC xatpe unotenysa AC. Adnaup AB, naky AH =35, AC = 20.
B Pezonsape.
Ama kyM BH — pmHdauuMs  tpuyHrionyi ABC,
TpuyHropwie apentynrudae ABC mm AHB CbIHT
aceMeHsl.

AB _AH
Ipun ypmape, AC AB,

4 H C

ne yHze AB=+VAC-AH = 10.
Pacnync: 10.

18. _IIpo0Jeme xeomMeTpuye je AeMOHCTPALIKE.

bl uupkymdepunna ky dyentpysn O CHIHT Ayce Aoyd koapnue AB mu CD amia,
Ka yHroopuae ae ja yeHtpy AOB mm COD cwiHT eraine. Ile adecte koapae ChIHT
koOopbiTe mnepneHaukynapene OK mwm OL. Jlemonctpanb, k3 OK mm OL CBIHT

eraie.
Pezonsape.

Tpuynriopuwie AOB miu COD CBIHT erane Aynd A0yd JaTypb
mu yHron auatpe ene (A0 = BO =CO =DOka paze a
yupkyMmpepunuet, £40B = £COD nyn>s xouguuue). Ilpun
ypmape, biHuMmWIe OK mu OL CBIHT eraje Ka eJIeMEHTE
KOPECIYH33TOApE a TPUYHTHOPUIIOP €raje.

UYeHTpyn Jie eKCepTH3d a KaNUTILUI HHCTpyupul, a.2025
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