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Komngikarop
€JIEMEHTIB 3MiCTY, 110 NePEeBipATHCA HA OCHOBHOMY /IEPKABHOMY iCIIMTI
3 MAaTeMaTHKH
Komudikarop enemeHTIB 3MicTy ckiajeHHil Ha OCHOBI OOOB'SI3KOBOTO MIHIMyMY
3MiCTy OCHOBHHX OCBITHIX MPOTrpaM JI0 PiBHS MiArOTOBKH BUIYCKHHUKIB OCHOBHOI IIKOJIH 1
€ OJTHUM 3 JOKYMEHTIB, III0 BU3HAYAIOTh CTPYKTYPY 1 3MICT KOHTPOJIBbHUX BUMIPIOBAIbHUX
MarepiaiB.

Komudikatop € cucremMaTH3oBaHUM MEPEIKOM BHUMOT 10 PIBHS IiATOTOBKH
BUITYCKHHUKIB 1 €JIEMEHTIB 3MICTy, III0 TEPEBIPSAIOTHCA, B SKOMY KOXKHOMY OO'€KTY
BIIIOB1A€ IEBHUU KOJI.

V nepiioMy CTOBIUUKY TaOJIMII BKa3aH1 KOJU PO3AUTIB 1 TeM. Y IPyromMy CTOBIIII
BKa3aHO KOJI €JIEMEHTY 3MICTY, ISl IKOTO CTBOPIOIOTHCS MEPEBIpOYHI 3aBIaHHS.

144 3anuc KOpEeHiB 3a JOMOMOTOI0 CTENEHS 3 IPOOOBUM MOKA3HUKOM.
Kox Koa EnemenTu 3MicTy, 1110 nepeBipsiloThCst
PO31iJ |eJ1eMeHTY, 1110 3aB/JIaHHSIMHU eK3aMeHalliiiHoi podoTu
y KOHTPOJII0-
€ThCA
1 Yucaa i 00unciaeHHs.
1.1 Hamypanoni uucaa.
1.1.1 JlecaTkoBa cucTteMa yuciaeHHs. PuMchka Hymepairis.
1.1.2 ApudmeTnyni aii HaJ HATypaTbHUMH YHCIAMH.
1.1.3 Creninb 3 HATYPaJIHLHUM MTOKA3HUKOM.
1.1.4 [ToainpHICTH HaTYpaIbHUX uncen. [IpocTi 1 ckIaaeHi uncna,
PO3KJIaJlaHHs HATYpaJbHOTO YKMCIIa Ha MPOCTI MHOYKHUKH.
1.1.5 OsHaky NoAlIbHOCTI Ha 2, 3, 5, 9, 10.
1.1.6 HaiiOinpIuii CriJIbHUM TUTBHUK 1 HAWMEHIIIE CITIJIbHE KpaTHE.
1.1.7 LJIEHHS 3 OCTAYelo.
1.2 /poou.
1.2.1 3BuYaitHui 1pi0, OCHOBHA BJIACTUBICTH Apo0y. [lopiBHSHHS
po0iB.
1.2.2 ApudmeTndni aii 3 3BUYaHUMHU TpoOaMH.
1.2.3 3HAXOKEHHS YAaCTHHU BiJI I{IJIOTO 1 [IUIOTO MO HOT0 YaCTHHI.
1.2.4 JlecaTkoBuit Api0, MOPIBHIHHS AECATKOBHUX IPOOIB.
1.2.5 ApudmeTnyHi Jii 3 TeCATKOBUMH APOOaAMH.
1.2.6 [IpencraBieHHs 1€CATKOBOTO IpOo0Y y BUTIIAI 3BUYAIHOTO
npo0y 1 3BUYAMHOTO Y BUTJISAI JECATKOBOTO.
1.3 Pauionanovni uucna.
1.3.1 Llimi uncna.
1.3.2 Monayab (a0COJIOTHA BEJIMYMHA) YHCIA.
1.3.3 [TopiBHSHHS palliOHAJIbHUX YUCEI.
1.3.4 ApudmeTndHi aii 3 parioHaTbHUMHU YUCIaMHU.
1.3.5 Crenidb 3 MIJIUM HOKA3HUKOM.
1.3.6 UwuciioBi BUpasw, MOPSAOK i B HUX, BHUKOPUCTaHHS ITYXOK.
3akoHU apu(METHIHUX [N,
1.4 iiicui uucna.
1.4.1 KBanpatnuii KopiHb 3 4ncia.
1.4.2 KopiHb TpeThOTO CTENEeHs.
1.4.3 3HaXOKEHHS HaOJUKEHOTO 3HAYCHHS KOPEHSI.
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1.4.5 [TonsaTTs mpo ippalioHanbHe Yucio. JleCATKOBI HaOIMKEHHS
ipparionanpHuX yucen. [[ificH] yncna sIK HECKIHUEHH] TeCATKOBI
TpoOH.
1.4.6 [TopiBHSHHS AIMCHUX YHUCEIL.
1.5 Bumipioseanns, nadausxcenus, oyinku.
1.5.1 OpuHWII BUMIPIOBaHHS JOBXWHH, IUIONI, 00'€eMy, Macu, 4vacy,
[IBUIKOCTI.
1.5.2 Po3mipu 00'€KTiB HaBKOJHMIIHBOTO CBITY (BiI eJeMEHTapHHUX
YaCTHUHOK 110 BcecBiTy), TpUBaNICTh MPOIIECIB B HABKOJIHUIIIHHOMY
CBITI.
1.5.3 [TpencTaBieHHs 3aJICKHOCTI MK BETMUYMHAMH Y BUTIISAI HOPMYIL.
1.54 Bincorku. 3Hax0KEeHHS BIICOTKA Bl BEJIUYWHHU 1 BEJIMYUHHA 110 11
BiJICOTKY.
1.5.5 BinHomenHs, BUpa3 BiJHOIICHHS Y BiICOTKAX.
1.5.6 [Tponopis. [Ipomnopiiiiina 1 06epHEHO MPOMOpIIiifHA 3aJIEKHICTb.
1.5.7 Oxpyrnenns uyncen. [Ipukuaka i omiHka pe3ynbTaTiB 0OYUCIICHb.
BunineHHs MHOKHUKA - CTENEH] IECATH Y 3aIUCy YucIa.
2 AJiredOpaiudi Bupasm.
2.1 bykeeni eupaszu (eupa3zu 3i 3mMiHHUMU).
2.1.1 bykseni Bupazu. UnciioBe 3HaueHHSI OYKBEHOTO BUPA3y.
2.1.2 JlommycTumi 3HaYeHHS 3MIHHHUX, 110 BXOSATH B anreOpaiuHi
BHpa3U.
2.1.3 [TincTaHOBKA BUpa3iB 3aMiCTh 3MiHHUX.
2.14 PiBHiCTH OYKBEHUX BHpPA3iB, TOTOXKHICTh. [lepeTBOpeHHS
BHpAa3iB.
2.2 2.2.1 BiacTtuBOCTI cTEEHS 3 IIIIMM OKA3HUKOM.
2.3 Mmuozounenu.
2.3.1 MmuorouneH. JlonaBaHHs, BiAHIMAHHS, MHOXXEHHSI MHOTOUJICHIB.
232 dopMyNM CKOPOYEHOI'O0 MHOMKEHHS: KBaJpaT CyMHU 1 KBajapaT
pi3HUIN; hopMyIia pI3HUII KBAIPATIB.
2.3.3 Poskiamands MHOrowieHa Ha MHOKHUKH.
234 KBanpatauit tpuwien. Teopema Biera. Po3kinananus
KBaJpaTHOTO TPpUYJICHA Ha J1HIHHI MHOKHUKH.
2.3.5 CreniHb 1 KOPiHP MHOTOWICHA 3 OAHIEI0 3MIHHOIO.
2.4 Anzebpaiunuii opio.
2.4.1 AnreOpaiunuii 1pi6. CkopoueHHs ApOOIB.
2.4.2 J1ii 3 anrebpaiuauMu 1podamu.
2.4.3 ParrionanbH1 BUpa3u Ta iX MepeTBOPEHHS.
2.5 2.5.1 BnacTuBOCTI KBaJpaTHUX KOPEHIB Ta IX 3aCTOCYBaHHS B
00YHCIICHHSX.
3 PiBHsIHHS | HepiBHOCTI.
3.1 Pignanns.
3.1.1 PiBHAHHS 3 OJIHI€IO 3MIHHOIO, KOPiHb PiBHSHHSI.
3.1.2 JliniifHEe piBHSHHS.
3.1.3 KBanpatHe piBHSHHS, popMysa KOPEHIB KBapaTHOTO PIBHSHHSI.
3.1.4 Po3B'si3yBaHHs palioHaJIbHUX PIBHSHb.
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3.1.5 [Tpuknanu po3B's3yBaHHs PiBHSHb BUIIMX CTENEHIB. PO3B's13aHHS
PIBHSHB METO/IOM 3aMiHU 3MiHHOI. PO3B's13aHHS piBHSIHD
METOJIOM PO3KJIaJJaHHsI HA MHOKHUKH.
3.1.6 PiBHAHHS 3 IBOMAa 3MiHHUMHU; PO3B'S3aHHS PIBHSAHHS 3 ABOMA
3MIHHUMH.
3.1.7 Cucrtema piBHSHB; PO3B'S3yBaHHS CHCTEMHU.
3.1.8 CucreMa ABOX JIIHIMHUX PIBHSHB 3 IBOMA 3MiHHAMH,
PO3B'sI3aHHS MiICTAHOBKOIO 1 anreOpaldyHuM J101aBaHHSIM.
3.1.9 PiBHSHHS 3 IEKUTBKOMA 3MIHHUMHU.
3.1.10 Po3B's3yBaHHSI HAUMIPOCTIIIMX HENMTHIHHIUX CHCTEM.
3.2 Hepigrnocmi.
3.2.1 UwncaoB1 HEPIBHOCTI Ta iX BJIACTUBOCTI.
3.2.2 HepiBHICTB 3 ofHI€I0 3MIHHOIO. PO3B's13aHHS HEPIBHOCTI.
3.2.3 JliHiiHI HEPIBHOCTI 3 OJIHIEIO 3MIHHOIO.
3.24 Cuctemu JIIHIHHUX HEPIBHOCTEH.
3.2.5 KBapatHi HEpiBHOCTI.
3.3 Texcmoegi 3a0aui.
3.3.1 Po3B's13aHHS TEKCTOBUX 337124 apu(PMETHIHUM CITIOCOOOM.
33.2 Po3B's3aHHSA TEKCTOBHX 3a7a4 anreOpaidyHuM CIIOCOOOM.
4 UwucJi0Bi MOCTiTOBHOCTI.
4.1 4.1.1 [ToHATTA TOCITIZOBHOCTI.
4.2 Apugpmemuuna i zeomempuuna npozpecii.
4.2.1 Apudmernyna mporpecis. Dopmyna  3aragbHOrO  4JIE€HA
apupMeTUIHO1 TTporpecii.
42.2 dopmyna CyMdH MepUIMX ACKUIBKOX UJIEHIB apuMeTHUHOT
nporpecii.
423 'eomerpuuna mporpecis. @Dopmyna  3araJibHOro  WieHa
reOMEeTPUYHINA porpecii.
4.2.4 dopmyna cymMH TEpmIUX JIEKIIBKOX WIEHIB T€OMETPUYHOT
mporpecii.
4.2.5 CkJ1aH1 BIICOTKH.
5 DyHKIILii.
5.1 Yucnosi ¢hpynkuii.
5.1.1 [Tonsarts ¢ynkmii. O6nacte Bu3HaueHHsA ¢GyHKIil. Crocobu
3amanHs QyHKIIII.
5.1.2 I'padix ¢yHKIil, 3pocTanHs 1 criagaHHs (yHKIII, HaWOLIbIIE Ta
HaiiMeHme 3HayeHHs GQyHKOI, HyT QyHKOi, OTpOMIXKA
3HAKOCTAJIOCTI, YUTAaHHS TpadikiB QyHKITIH.
5.1.3 [Mpuknaau rpadgiyHUX 3aJI€KHOCTEH, IO BiIOOpakaroTh peabHi
MPOLIECH.
5.14 OyHKIIIS, 0 ONUCYE MPSMY MPOIOPIIHHY 3aJI€KHICTB, i1 rpadik.
5.1.5 Jliniitaa ¢yHKWis, i1 rpadik, reoMeTpUYHUHA 3MICT KOE(IIliEHTIB.
5.1.6 DYHKIlISA, 0 OMUCYE OOCPHEHO MPOIMOPIIHHY 3aJIeKHICTh, il
rpadik. ['imepOoua.
5.1.7 KBanparnuna ¢ynkuis, ii rpadik. Ilapaboma. Koopaunatu
BEpIIMHU 1Mapadoiin, BiCh CUMETDIi.
5.1.8 I'padik pynxmii y =vx.
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5.1.9 I'padik pyHKIi y =VX.
5.1.10 ['padik dyskmii y =[x]|.
5.1.11 Bukopucranus rpadikiB QyHKIOIH A7 pO3B'I3aHHSA PiBHSAHB 1
CUCTEM.
6 Koopaunatu Ha npsiMiii i nJ10MMHi.
6.1 Koopounamna npama.
6.1.1 300pakeHHs YHCe TOYKaMH KOOPIMHATHOT MPSMO].
6.1.2 ["eomMeTpuUYHUN 3MICT MOTYJIS.
6.1.3 UucioB1 MPpOMIKKH: 1HTEpBAJI, BIIPI130K, TPOMiHb.
6.2 /lekapmosi KoopOuHamu Ha NAOULUHI.
6.2.1 JlexapToBi KOOPJIMHATHU HA TUIOIIMHI; KOOPAUHATUA TOUKH.
6.2.2 Koopannatu cepennu BiapizKa.
6.2.3 dopmyra BiCTaHI MK IBOMa TOYKaMH TUIOITHHHU.
6.2.4 PiBHsHHS mpsMmoi, KyTOBHH KOeQIIIEHT MpsAMOi, yMOBa
napajerbHOCTI PSIMHUX.
6.2.5 PiBHSIHHS KOJIa.
6.2.6 I'padiuna iHTEpmperalis piBHAHBL 3 JBOMa 3MIHHUMH Ta ix
CHCTEM.
6.2.7 I'padiuna iHTEpIpETAaLliss HEPIBHOCTEH 3 IBOMA 3MIHHUMHU Ta iX
CHCTEM.
7 I'eomerpis.
7.1 T'eomempuuni ¢pizypu ma ix enacmueocmi.
Bumiprwesanns ceomempuunux eenuqun.
7.1.1 [ToyaTKOB1 MOHATTS TEOMETPIi.
7.1.2 Kyt. Ilpssmuii kyt. ['ocTpi 1 Tymi KyTu. BepTukaibHi 1 CyMIXKHI
KyTu. bicekTpuca kyTta Ta ii BJIaCTHBOCTI.
7.1.3 [psima. TTapanenbHiCTh 1 EPHEHAUKYISAPHICTh TPSIMHUX.
7.1.4 Binpizok. BmactuBocTi cepeUHHOTO TEPHEHAUKYIspa 0
Bipizka. [leprieHauKysp 1 MOXuia 10 IpsMoi.
7.1.5 [ToHATTS PO TEOMETPUYHE MiCII€ TOUYOK.
7.1.6 [leperBopenns momuuu. Pyxu. Cumerpis.
7.2 TpukymHuux.
7.2.1 Bucora, meniana, OiceKkTpuca, cepefHs JiHis TPUKYTHHKA; TOUKH
MEePETUHY CEPEIUHHMX MEPIICHIUKYIIAPIB, OICEKTPHUC, MEiaH,
BHCOT 200 X MPOJIOBKEHbD.
7.2.2 PiBHOOEIpeHuii 1 pIBHOCTOPOHHIN TPUKYTHUKH. BiacTUBOCTI Ta
O3HAKH PiBHOOEIPEHOT0 TPUKYTHUKA.
7.2.3 [TpsimokyTHMI TpukyTHUK. Teopema Ilidaropa.
7.2.4 O3Haky piBHOCTI TPUKYTHHUKIB.
7.2.5 HepiBHICTh TpUKyTHHKA.
7.2.6 CyMa KyTiB TPUKYTHHKA. 30BHIIIHI KyTH TPUKYTHUKA.
7.2.7 3aIeKHICTh MIXK BETMYMHAMHU CTOPIH 1 KYTIB TPUKYTHHUKA.
7.2.8 Teopema daneca.
7.2.9 [ToniOHICTh TPUKYTHHKIB, KoedimieHT noaioHocTi. O3Haku

MOoAI0OHOCTI TPUKYTHHKIB.
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7.2.10 CuHyC, KOCHUHYC, TaHT€HC TOCTPOrO KyTa HPSIMOKYTHOTO
TpuKyTHHUKA 1 KyTiB Bix 0° mo 180°.
7.2.11 Po3B'si3anns MPSMOKYTHUX TPUKYTHHKIB. OcHoBHa
TPUTOHOMETPUYHA TOTOXHICTh. TeopeMa KOCHHYCIB 1 Teopema
CUHYCIB.
7.3 Mnozokymnuuku.
7.3.1 [Tapasienorpam, HOTO BJIACTHBOCTI T4 O3HAKH.
7.3.2 [TpssMOKYTHHK, KBaJpat, poMO, X BIACTUBOCTI Ta O3HAKH.
7.3.3 Tpaneris, cepeans JiHisA Tpamnelii; piBHOOEIApEHA Tpamellis.
7.3.4 CymMa KyTiB OITYKJIOTO MHOTOKYTHHKA.
7.3.5 [TpaBuIbHI MHOTOKYTHHUKH.
7.4 Kono i kpye.
7.4.1 LlenTpanbHuii, BIUCAHWUNA KYT; BEJIMYMHA BIIMCAHOTO KYTa.
7.4.2 B3aemHe posTainyBaHHS IpsIMOT Ta KOJIa, IBOX KiJI.
7.4.3 JloTuHa Ta ciyHa J0 KOJIa;, PIBHICTh BIJAPI3KIB JOTUYHUX,
MPOBEJICHUX 3 OJTHI€T TOUKH.
7.4.4 Koo, Brincane B TpUKYTHHK.
7.4.5 KoJ10, onucane HaBKOJIO TPUKYTHHUKA.
7.4.6 Brnucani 1 onucani Kosa npaBUiIbHOTO MHOTOKYTHHKA.
7.5 Bumiprsannsa zeomempuunux eeaiuiun.
7.5.1 JloBxMHa BiJipi3Ka, TOBXKUHA JIAMAHO1, IEPUMETP MHOTOKYTHHUKA.
Bijcranp BiJl TOYKH 10 PSIMOI.
7.5.2 JloBxrHa Koja.
7.5.3 I'pagycHa Mipa KyTa, BIANOBIOHICTP MIX BEITHYMHOIO KyTa i
JOBXKMHOIO JIyTU KOJIA.
7.5.4 [Tnoma Ta 1i BnactuBocTi. [1noma npsMokyTHHKA.
7.5.5 [Tmoma mapanenorpama.
7.5.6 [Tnoma Tpamnerii.
7.5.7 [Li1o1ma TpUKyTHHKA.
7.5.8 [Liioma xkpyra, Iioma ceKkTopa.
7.5.9 dopmynu 00'eMy MIPAMOKYTHOTO Mapajenemnineaa, Kyoa, KyJi.
7.6 Bexmopu na naowuni.
7.6.1 Bexrtop, noBxkrHa (MOAYJb) BEKTOpA.
7.6.2 PiBHICTH BEKTODIB.
7.6.3 Onepaiii HaJ1 BEKTOpaMu (CyMa BEKTOPiB, MHOKEHHS BEKTOpa Ha
YUCIIO).
7.6.4 KyT M BEeKTOpaMH.
7.6.5 KomiHeapHi  BEKTOpH, pO3KJIaJaHHS BEKTOpa IO  JIBOM
HEKOJIIHEApPHUM BEKTOPaM.
7.6.6 KoopnunaTtu BexTopa.
7.6.7 CxansipHuii JOOYTOK BEKTOPIB
8 CrarucTuka i Teopisi iMoBIpHOCTEI.
8.1 Onucoséa cmamucmuka.
8.1.1 [IpeacTaBiaeHHs JaHUX y BUTIISAA1 TaOIuUIlb, Aiarpam, rpadikis.
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KOMO1HAaTOpHE MPABUIIO MHOKECHHS.

8.1.2 CepenHe pe3ynbTaTiB BUMIPIOBaHb.
8.2 Imogipnicme.
8.2.1 Yactora mozii, iMOBIPHICTb.
8.2.2 PiBHOMOX MBI 1OIT 1 MAPAaXyHOK IX IMOBIpPHOCTI.
8.2.3 YsBIIEHHS TPO TEOMETPUYHY HMOBIPHICTbD.
8.3 Komé6inamopuka.
8.3.1 Po3B's3anns  koMOiHaTopHHMX 3amad: mepebip  BapiaHTiB,
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