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Koxudikarop
€JIEMEHTIB 3MICTy, 110 ePeBipSAITHCA HA OCHOBHOMY /IEP:KABHOMY iCIIUTI
3 MaTeMaTUKHU

Komudikatop enemeHTtiB 3MmicTy ckianeHuii Ha ocHOBI OOOB'SI3KOBOTO MiHIMyMY
3MICTy OCHOBHHX OCBITHIX IMPOTpaM JI0 PiBHS MiJrOTOBKH BUITYCKHHUKIB OCHOBHOI IIKOJH 1
€ OJIHUM 3 JJOKYMEHTIB, 1110 BU3HAYAIOTh CTPYKTYPY 1 3MICT KOHTPOJIbBHUX BUMIPIOBAJIBHUX
MaTepiaiB.

KomudikaTtop € cucremarn3oBaHUM IMEPETIKOM BHMOT 10 PIiBHS HiATOTOBKH
BHUITYCKHHKIB 1 €JIEMEHTIB 3MICTy, IO TEPEBIpSAIOTHCA, B SIKOMY KOKHOMY OO0'€KTY
BIJIIOB11a€ MEBHUM KOJI.

VY nepmomy CTOBIUHMKY TaOIHUI BKa3aHi KOJIW PO3ALIIB 1 TeM. Y APYyroMy CTOBIMIII
BKa3aHO KOJI €JIEMEHTY 3MICTY, JUJISl IKOTO CTBOPIOIOTHCSA MEPEBIPOYHI 3aBIaHHS.

‘ ‘ 1.4.4 3anuc KOpeHiB 3a JJOTIOMOTOI0 CTETMEHS 3 JPOOOBUM MOKA3HHKOM.
Kox |Koa EnemenTn 3micTy, 110 nepeBipAlOTHCA
PO31iJ1 eJleMEeHTYy, 110 3aBJaHHSIMH eK3aMeHauiiHol podoTu
Yy  |KOHTPOJIIO-
€ThCS
1 Umncaa i 004HCICHHS.
1.1 Hamypanwoni uucna.
1.1.1 JlecsiTkoBa cuctema unciaeHHs. PUMcbka Hymepartis.
1.1.2 ApudMeTnyHi Aii HaJl HATypaJIbHUMHU YHCIAMHU.
1.1.3 CreniHp 3 HATYpaJIbHUM [TOKa3HUKOM.
1.1.4 [ToninbHICTh HaTypanbHUX yncen. [Ipocti 1 ckilageHi uucina,
PO3KJIa/IaHHs HATYPaJIbHOTO YKCJIa HA IPOCTI MHOKHUKHU.
1.1.5 O3Haku noA1IbHOCTI Ha 2, 3, 5, 9, 10.
1.1.6 Haiibinpmmii criilbHUN AUTHHUK 1 HAIMEHIIE CITUIbHE KpaTHe.
1.1.7 JIlIeHHS 3 OCTaYeo.
1.2 /[poou.
1.2.1 3BuuaiiHuil 1pid, ocHOBHA BiacTUBICTh ApoOy. [lopiBHIHHS
TpO0iB.
1.2.2 ApudmMeTnyHi aii 3 3BUUaRHUMU APOOAMH.
1.2.3 3HAXOHKEHHI YaCTUHHU BiJ [IIJIOTO 1 IIJIOTO 110 HOr0 YaCTHHI.
1.2.4 JlecaTkoBuil ApiO, MOPIBHAHHSA AECATKOBUX JIPOOIB.
1.2.5 Apudmerruni Aii 3 JSCITKOBUMH JPOOAMH.
1.2.6 [IpencraBieHHs AECATKOBOTO ApO0Y y BUTIIAI 3BUYAHOTO
npoOy 1 3BUYaiHOTO Y BUTJISI IECATKOBOTO.
1.3 Payionanwvni uucna.
1.3.1 [{im1 guca.
1.3.2 Monynb (a0CoJII0OTHA BEJMYHMHA) YUCIIA.
1.3.3 [TopiBHAHHS pallOHAJILHUX YUCEL.
1.3.4 ApupmMeTnyHi aii 3 palioHaIbHUMHU YHCIaAMU.
1.3.5 CremiHp 3 UM ITOKa3HUKOM.
1.3.6 UucnoBl BUpa3H, MOPSAIAOK Ji B HHMX, BUKOPUCTAHHS Jy¥KOK.
3aKkoHM apu(PMETUYHUX J1H.
1.4 Hiticni uucaa.
1.4.1 KBaapaTHuii KOpiHb 3 yncia.
1.4.2 KopiHb TpeTboro crenexs.
1.4.3 3HaXO/KEHHS HAOJIMKEHOTO 3HAUEHHSI KOPEHSI.
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1.4.5 [lonsaTTst mpo ippauioHanbHe 4YKCciO. JlecATKOB1 HAOMMKEHHSA
ippalioHabHUX yucen. [[1iicHI uyncia ik HECKIHYEHHI JeCATKOBI
JpOOU.
1.4.6 [TopiBHSAHHS A1MCHUX YHCEIL.
1.5 Bumiproeanns, nabnusrcenus, oyinku.
1.5.1 OnuHuill BUMIPIOBAHHS JOBXHWHHU, IUIONI, 00'eMy, Macu, 4dacy,
MIBUIKOCTI.
1.5.2 Po3mipn 00'€KTiB HaBKOJHMIIHBOTO CBITY (BiI eleMEHTapHHUX
JaCTUHOK /10 BeecBiTy), TpUBaIicTh MpoOIECiB B HABKOJIUIITHEOMY
CBITI.
1.5.3 [IpencraBiieHHs 3a1€KHOCTI MK BETUYMHAMHU Y BULIISLL (POPMYJL.
1.5.4 Bincorku. 3HaxomKeHHS B1ICOTKA Bl BEJIUYUHH 1 BEJIUYWHU 110 11
B1JICOTKY.
1.5.5 BinHomeHHs, BUpa3 BIAHOLIEHHS Y BIICOTKaXx.
1.5.6 [Tpomniopis. [Iponopititina i 00epHEHO MPOIOPITTHA 3aJICKHICTb.
1.5.7 Oxpyrnenns yucen. [Ipukuaka i oliHka pe3yibTaTiB 00UKUCIEHb.
BujineHHss MHOKHUKA - CTEIICHI JIECATH Y 3alKCy YucJa.
2 AJireOpaiuHi Bupasm.
2.1 bykeeni eupazu (eupazu 3i 3minHumu).
2.1.1 bykBeHi Bupazu. YuciioBe 3HaueHHsI OyKBEHOTO BUPa3y.
2.1.2 JlormycTumi 3HaYeHHS 3MIHHHUX, 1110 BXOJSAThH B anreOpaiuHi
BHUpa3U.
2.13 [TincranoBKa BUpa3iB 3aMiCTh 3MiHHUX.
2.14 PiBHicTHh OYKBEHHX BHPa3iB, TOTOXHICTh. [lepeTBOpeHHS
BHpAa3iB.
2.2 2.2.1 BiracTUBOCTI cTENEHS 3 LIJIUM ITOKa3HUKOM.
2.3 Mmuozounenu.
2.3.1 MmuorouieH. JlogaBaHHs, BIAHIMAHHS, MHOKCHHS MHOTOYJICHIB.
23.2 dopMynH CKOpOYEHOTO MHOXKEHHS: KBaJapaT CyMH 1 KBajapar
13HUL1; popMyJia Pi3HULI KBaIpaTIB.
2.3.3 Po3kiamands MHOrowieHa Ha MHOKHHUKH.
234 KBanparuuii puunen. Teopema Biera. Po3kinaganas
KBaJpaTHOTO TPUWICHA HA JIHIMHI MHOXKHUKHU.
2.3.5 CreniHp 1 KOPIHb MHOTOYJIEHA 3 OJIHIEIO0 3MIHHOIO.
2.4 Anzeopaiunuii opio.
2.4.1 AunreOpaiuauii 1pi16. CkopoueHHst Apo0iIB.
2.4.2 J1ii 3 anrebpaiunumMu apodamu.
243 ParioHanbH1 BUpa3u Ta iX NEPETBOPEHHS.
2.5 2.5.1 BnactuBoCTi KBagpaTHUX KOPEHIB Ta iX 3aCTOCYBaHHA B
0OYHCIICHHSIX.
3 PiBHsiHHS | HepiBHOCTI.
3.1 Pienanns.
3.1.1 PIBHSIHHS 3 O/IHIE€I0 3MIHHOIO, KOPIHb PIBHSIHHSL.
3.1.2 JliH1liHE PIBHSHHSL.
3.1.3 KBanparne piBHsIHHS, OpMyIia KOPEHiB KBaIPATHOTO PIBHSHHS.
3.1.4 Po3B's13yBaHHs palliOHaIbHUX PIBHSHb.
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3.1.5 [Ipuknanu po3B's3yBaHHs pIBHSHb BULIUX cTeneHIB. Po3B's3aHHs
PIBHSHb METOAOM 3aMiHM 3MIHHOI. PO3B'13aHHS pIBHSIHB
METOJIOM PO3KJIAJIaHHsI HA MHOYKHUKH.
3.1.6 PiBHSIHHS 3 1BOMA 3MIHHUMU; PO3B'SI3aHHSI PIBHSHHS 3 JBOMa
3MIHHUMH.
3.1.7 Cuctema piBHSIHB; PO3B'SI3yBaHHS CUCTEMH.
3.1.8 CucreMa JBOX JIIHIWHUX PIBHSIHB 3 IBOMA 3MIHHUMU;
PO3B'SI3aHHSI ITIICTAHOBKOIO 1 anreOpaidyHuM JT01aBaHHSIM.
3.1.9 PiBHSIHHS 3 TEeKUJIbKOMa 3MIHHUMU.
3.1.10 Po3B's13yBaHHSl HAUIPOCTIINX HEJTIHIMHUX CHCTEM.
3.2 Hepienocmi.
3.2.1 UucaoBi HEPIBHOCTI Ta iX BJIACTHUBOCTI.
3.2.2 HepiBHicTh 3 oHI€r0 3MiHHOIO. PO3B'sI3aHHS HEPIBHOCTI.
3.23 JIiH1liH1 HEPIBHOCTI 3 OJIHIEIO 3MIHHOIO.
3.2.4 CucreMu JiHIHHUX HEPIBHOCTEN.
3.2.5 KBanparHi HEpiBHOCTI.
3.3 Texcmoegi 3a0aui.
3.3.1 Po3B'si3aHHS TEKCTOBUX 3a7]a4 apU(PMETUYHUM CIIOCOOOM.
3.3.2 Po3B's13aHHS TEKCTOBUX 3ajja4 anreOpaiyHUM CriocoOoM.
4 YuciioBi MocaiI0BHOCTI.
4.1 4.1.1 [ToHSTTS IOCIITOBHOCTI.
4.2 Apughpmemuuna i 2ceomempuuna npozpecii.
4.2.1 Apudmernyna mporpecis. Dopmyrna  3araJbHOrO  UJIE€HA
apru(MeTHIHOI mporpecii.
4.2.2 dopmyna cymMH MepmUX IEKUTbKOX YICHIB apu(pMeTHIHOT
nporpecii.
423 ['eomerpuuna  mporpecis. @Dopmyna  3aralbHOro  WieHa
re€OMETPUYHIN MpOrpecii.
4.2.4 dopmysia CyMHM NEPIIMX JEKUIBKOX WIEHIB T'€OMETPUYHOL
nporpecii.
4.2.5 Ck1aaHl BIJICOTKH.
5 DyHKILii.
5.1 Yucnoei pynkuyii.
5.1.1 [Tonarrs ¢ynkuii. O6mactes Bu3HadeHHa QyHkuii. Cnocobu
3aaHHs PYHKIII.
5.1.2 ['padix dynkmii, 3pocTanHs i cnaganHs QyHKI1, HalOIbIIE Ta
HaliMeHIle 3HaueHHs QyHKUI, HyJIl QYHKI, OTPOMIKKH
3HAKOCTAJIOCTI, YUTAHHS TpadikiB QyHKITIH.
5.1.3 [Ipuknanu rpagiyHUX 3aJ€KHOCTEH, 0 BiAOOpa)karoTh peajbHi
MIPOLIECH.
5.1.4 @DyHKIIIA, 10 ONMUCYE NPAMY MPOMOPLIHHY 3aJIeKHICTB, ii Tpadik.
5.1.5 Jliniitaa dynkuis, 11 rpadix, reoMeTpuIHUHI 3MICT KOe(illi€HTIB.
5.1.6 @DyHKIIA, MO0 OMUCYye OOEPHEHO MPOMOPLIHHY 3aIEKHICTH, il
rpagik. I'inepOona.
5.1.7 Kpanparnuna ¢ynkmis, ii rpadik. Ilapaboma. Koopaunatu
BEpLIMHU NapadoJiv, BICh CUMETPII.
5.1.8 I'padik dpynxuii y =vXx.
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5.1.9 I'padix pysxmii y =V/x.
5.1.10 ['padik dyskmii y =|x|.
5.1.11 Bukopucranus rpadikiB QyHKOiH uia po3B'si3aHHS PIBHSAHB 1
CUCTEM.
6 Koopaunaru Ha npsiMiii i nuiomuHi.
6.1 Koopounamna npama.
6.1.1 300paxeHHs YMCeN TOYKaMH KOOPIUHATHOI IPSMO].
6.1.2 ['eoMeTpuyuHUil 3MICT MOIYJIS.
6.1.3 UuncioBl IPOMIKKH: IHTEPBAJI, BIAPI30K, IPOMIHb.
6.2 /[exapmogi KoopOounamu Ha NAOUUHI.
6.2.1 JlexapToBi KOOPJAMHATH HA TUIONIMHI; KOOPAMHATH TOYKH.
6.2.2 Koopannatu cepeannu Bigpizka.
6.2.3 dopmyna BijicTaHi MiXk IBOMa TOYKAMH TLIOMIHHHU.
6.2.4 PiBHSHHSA 1npsAMOi, KyTOBMM KOe(ILIEHT TNpsSAMOi, YMOBa
apaJieJIbHOCTI MPSMUX.
6.2.5 PiBHsAHHS KOa.
6.2.6 ['padiuna iHTepmpeTalisi piBHIHH 3 JBOMa 3MIHHMMH Ta iX
CUCTEM.
6.2.7 ['padiuna iHTEpHIpETAIliss HEPIBHOCTEH 3 IBOMA 3MIHHUMH Ta iX
CUCTEM.
7 I'eomerpis.
7.1 I'eomempuuni gpizypu ma ix énracmueocmi.
Bumiprosanns zeomempuunux ¢euduH.
7.1.1 [ToyaTKOBi MOHATTS TEOMETPIi.
7.1.2 Kyrt. Ilpsamuii xkyt. I'ocTpi 1 Tyni KyTu. BepTukaiibHi 1 CyMIXKHI1
kyTH. bicekTpuca KyTta Ta i BIaCTHBOCTI.
7.1.3 [Tpsima. [TapanenbHICTh 1 TEPHIEHIUKYIAPHICTD MPSIMHUX.
7.1.4 Binpizok. BriacTuBOCTI CEpeIMHHOrO MNEpHEeHIUKYIspa A0
Bifpi3ka. [lepneHauKysip 1 MOXHIIA 0 MPSMOI.
7.1.5 [ToHATTS PO TEOMETPUYHE MICIIe TOUOK.
7.1.6 [leperBopenns miomunu. Pyxu. Cumerpis.
7.2 Tpukymnuk.
7.2.1 Bucora, meniana, 6icekTpuca, cepeHs JiiHisI TPUKYTHUKA; TOUKH
MEPETUHY CePEINHHIX NEPIIEHANKYISIPIB, OICEKTPHUC, MeiaH,
BHUCOT a00 iX MPOJIOBKEHD.
7.2.2 PiBHOOEIpeHni 1 pIBHOCTOPOHHIM TPUKYTHUKA. BiacTuBocTi Ta
03HaKU PIBHOOEPEHOr0 TPUKYTHHUKA.
7.2.3 [TpsimoxyTHMIA TpuKyTHUK. Teopema Ilidaropa.
7.2.4 O3HaKM pIBHOCTI TPUKYTHHKIB.
7.2.5 HepiBHICTh TPUKYTHHKA.
7.2.6 CyMma KyTiB TPUKYTHHKA. 30BHILIHI KyTH TPUKYTHHUKA.
7.2.7 3aneXHICTh MK BETMYMHAMH CTOPIH 1 KyTIB TPUKYTHHUKA.
7.2.8 Teopema dDaneca.
7.2.9 [ToniGHICTH TPUKYTHHKIB, Koe(imieHT moaioHOoCTI. O3HaKK

M0/1I0HOCTI TPUKYTHHKIB.
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7.2.10 CHHyC, KOCHHYC, TaHI'€HC TOCTPOrO KyTa HPSIMOKYTHOI'O
TpUKyTHHKA 1 KyTiB B 0° 1o 180°.
7.2.11 Po3B's13aHHs MIPSAMOKYTHHX TPUKYTHHKIB. OcHoBHa
TPUTOHOMETPUYHA TOTOXKHICTh. Teopema KOCHHYCIB 1 Teopema
CHHYCIB.
7.3 Mnozoxymnuku.
7.3.1 [Tapanenorpam, 1oro BJaCTUBOCTI Ta O3HAKHU.
7.3.2 [IpssIMOKYTHHK, KBaJIpaT, poMO, X BJIACTUBOCTI Ta O3HAKHU.
7.3.3 Tpanemisi, cepenns JiiHig Tpanenii; piBHOOEAPEHA TpareLis.
7.3.4 Cyma KyTiB OIYKJIOTO MHOTOKYTHHKA.
7.3.5 [IpaBuiIbHI MHOTOKYTHHUKH.
7.4 Kono i kpye.
7.4.1 [{eHTpanbHU, BOMCAHUN KYT; BEJIMYAHA BIMCAHOTO KyTa.
7.4.2 B3aemHe po3ranryBaHHs MPpsMOi Ta KOJIa, JIBOX KiJl.
7.4.3 JloTnyHa Ta Ci4Ha [0 KOJIA; PIBHICTh BIJPI3KIB JOTHYHUX,
MPOBEJICHHUX 3 OJHIET TOUKH.
7.4.4 Koo, BiMcane B TPUKYTHHK.
7.4.5 Koo, onrcane HaBKOJIO TPUKYTHHUKA.
7.4.6 Bricani 1 onucani Koja MpaBWILHOTO MHOTOKYTHHUKA.
7.5 Bumiprosanna ceomempuunux eeauyun.
7.5.1 JloB>kMHa Bi/Ipi3Ka, TOBXKHUHA JIAMAHO1, [IEPUMETP MHOTOKYTHHUKA.
BiacTtanp Biji TOUKH JO MPSMOI.
7.5.2 JloB>knHa KoJja.
7.5.3 ['pagycHa mipa KyTa, BIJIOBIIHICTP MK BEIMYMHOIO KyTa 1
JIOBJKMHOIO TyTH KOJIa.
7.5.4 [Toma Ta 1i BmactuBocti. [1noma npsMoKyTHHKA.
7.5.5 [Liroma mapasnenorpama.
7.5.6 [Tnoma Tparmerii.
7.5.7 [litoma TpuKyTHHKA.
7.5.8 [1noma kpyra, mioia cexTopa.
7.5.9 dopmynu 00'eMy PSIMOKYTHOTO Mapanienerninesna, Kyoa, Kyoi.
7.6 Bexmopu na naowjuni.
7.6.1 Bexkrop, noBxk1uHA (MOAYJIb) BEKTOPA.
7.6.2 PiBHICTh BEKTODIB.
7.6.3 Oneparrii Hal BEKTOpaMu (CyMa BEKTOPiB, MHOXKEHHS BEKTOpa Ha
YHUCJIIO).
7.6.4 KyT M BekTOpamu.
7.6.5 KonineapHi  BeKTOpH, pO3KIaJaHHS BEKTOpa IO  JIBOM
HEKOJIIHEAPHUM BEKTOpaM.
7.6.6 Koopaunatu BekTopa.
7.6.7 Cxansipauit JOOyTOK BEKTOPIB
8 CraTucruka i Teopisi iMoBipHOCTEI.
8.1 Onucosa cmamucmuka.
8.1.1 [IpencraBiieHHs qaHUX Yy BUTIISAII TaOIUIIb, Aiarpam, rpadikis.

2025 r. LenTtp ekcnepTH3M IKOCTI OCBITH




KopudikaTop enemMeHTiB 3MicTy.

MATEMATMHKA, 9 knac

8.1.2 CepenHe pe3ysibTaTiB BUMIPIOBAHb.
8.2 Imosipnicme.
8.2.1 Yacrora mosii, IMOBIpHICTb.
8.2.2 P1BHOMOXJIMB1 MOAIT 1 MIAPAXyHOK 1X IMOBIPHOCTI.
8.2.3 VY SBJICHHA PO TEOMETPUYHY HMOBIPHICTb.
8.3 Koméinamopuka.
8.3.1 Po3B'si3anHss  KOMOiHaTOpHUX 3ama4y: mepedip  BapiaHTiB,

KOMO1HaTOpHE MPABUIO MHOKECHHS.
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