MATEMATHUKA

HasuanbHa npoepama 045 yuHie 5 — 9 Knacie 3a2aabHOOCBIMHIX HABUANbLHUX 3AKAA0i8

IIOACHIOBAJIBHA 3AITMCKA

Kypc maTemMaTMKM OCHOBHOI LIKOJIM JIOTIUHO TIPOZJOBJKYE peasi3aljif0 3aBJaHb
MaTeMaTUYHOI OCBITM YYHiB, pPO3M0OYaTy B T[I0YAaTKOBUX Kjacax, PO3LIUPHOIOUA 1
JOTIOBHIOKOUYM 1]i 3aBJlaHHS BIJIMOBIIHO [0 BIKOBUX i Mi3HaBaJbHUX MOXX/TUBOCTEU
mKoJIsIpiB. B ocHOBY mobymoBy 3micTy 1 oprasisailii rpoiiecy HaBYaHHsS MaTeMaTHKU
TIOK/IaZIeHO KOMNemeHMmMHICHHH nioxio, BiATIOBIAHO [0 SIKOTO KiHI[€BUM Ppe3y/IbTaTOM
HaBUYaHHS MpeiMeTa € chOPMOBaHI TeBHI KOMITETEHTHOCTI K 3[JaTHOCTI YUHSI YCITiIIIHO
JISITA B HaBYAJIbHUX 1 >KUTTEBUX CUTYyaLiAX 1 HECTHU BIAMOBiJAIbHICTL 3a CBOI [il.
KoMrieTeHTHICTb € 0COOMCTICHUM yTBOPEHHSIM, sike (POPMYETbCSI Ha OCHOBi 3/100yTHX
3HaHb, OCBIAY AisSBHOCTI, BUPOO/IEHUX 1[iHHICHUX Opi€HTallili, CTaB/ieHb, OI[iHOK.

HaBuaHHs MaTeMaTHK{A B OCHOBHil ITKO/i Tepenbavae mepeayciM (hopMyBaHHS
rpeiMeTHOI MaTeMaTUYHOI KOMIIETeHTHOCTI, CyTHICHUW OMUC SKOlI TMOJAHO Yy PO3[iJi
«[Jep>kaBHI BUMOTU [0 3arajJbHOOCBITHBOI MiZITOTOBKM YYHIiB» 1ji€i mporpamu. Kpim
TOT0, BOHO Ma€ 3pOOWTH TeBHUM BHECOK y (DOpMyBaHHSI OKpeMHX KJOUOBUX (Oisbiil
3araJibHUX, 110 BUXOJSATb 3a MeXi OJIHOr0 MpeaMeTa) KOMIIETEHTHOCTeW, 30KpeMa
3araJlbHOHaBYa/JbHOI (YMIHHA BUWTHCS), KOMYHIKaTMBHOI (3JaTHOCTI TpaMOTHO
dbopMyrOBaTU i BUC/IOB/IOBAaTH  CY/DKEHHS), 3arajbHOKYJIbTYDHOI Ta iHIIUWX.
dopMyBaHHS 3a3HAUEHUX KOMIETEHTHOCTeW MiANOPsAAKOBYEThCS peastisallil 3araJbHUX
3aBJlaHb LIKIJIbBHOI MaTeMaTUYHOI OCBITH, 10 3ZiMCHIOETHCA HA BCiX CTYMEHSX ILIKOJIU.
1o HUX HasiexaThb:

« (QopMyBaHHSI CmMAB/AEHHS YYHIB [0 MaTeMaTHMKHU SK HEBi/I’€MHOI CKJaJI0BOI
3arasibHOI Ky/JIbTYpH JIFOAWHM, He0oOXigHOI yMOBH Ti MOBHOL[IHHOTO >XUTTS B
Cy4YaCHOMY CYCIIiJIbCTBI Ha OCHOBI O3HaWOMJ/IEHHS 3 ifesiMd i MeToZamMu
MaTeMaTHKH SIK YHiBepCca/JbHOI MOBU HayKH i TeXHiKH, e(peKTHBHOTO 3acoly
MO/Ie/TFOBaHHSA 1 AOC/IIy)KeHHS TIPOLIeCiB 1 ABUIL HABKOJIUIIIHLOT'O CBITY;

« 3a0e3medeHHsT 080/100iHHS YUHSMHA MaTeMaTUUHOIO MOBOIO, PO3yMiHHS HUMU

MaTeMaTU4YHOI CUMBOJIiKM, MaTeMaTUYHUX (opMy i Moiesiell K TaKuX, 110



JIAfOTh 3MOTY OIMKMCYBATH 3arajibHi BJIaCTUBOCTi 00’ €KTiB, MPOLIECIB Ta SIBUIII;
dbopmyBaHHsT 30amHOCmi  JIOTiUHO  OOIDYHTOBYBaTH Ta  JOBOJUTU
MaTeMaTU4Hi TBEPPKEHHs, 3aCTOCOBYBAaTM MaTeMaTW4HI MeTOAMU Yy TIpoLeci
pO3B’sI3yBaHHS HaBUa/lbHUX 1 IIpaKTUYHUX 3a/1a4, BUKOPHUCTOBYBaTU
MaTeMaTUyHl 3HaHHA 1 BMIHHA MiJj YaCc BUBYEHHS IHIIUX HaBYa/bHUX
TrpeJIMeTiB;

PO3BUTOK YMIHb TIPALIFOBATU 3 MIJPYYHUKOM, OMNpPallbOBYBaTU MaTeMaTU4YHI
TEeKCTH, ILIyKaTH i BUKOPHUCTOBYBAaTH [OJAaTKOBY HaBYa/lbHY iH(hOpMallito,
KPHUTHUHO OL[iHIOBaTU 3[00yTy iH(opMariito Ta ii /pKepesa, BUOKPEM/TIOBATU
rOJ/IOBHe, aHasi3yBaTH, pOOWUTH BHCHOBKH, BUKODHMCTOBYBATH OTpPUMaHY
iHdbopMaLlito B 0COOMCTOMY >KUTTI;

dbopmMyBaHHS 30amHOCMi OLiHIOBaTH TPaBWIBHICTb 1 palliOHa/bHICTh
pO3B’sI3yBaHHS MaTeMaTUUHUX 3ajiau, OOIPYHTOBYBaTH TBep/KeHHS,
NMpUMMAaTU pillleHHsI B yYMOBax HEMNOBHOI, HaJJ/MIIKOBOI, TOYHOI Ta

1iMOBIpHicHOT iHhopMmatiil.

KpiM 1mux 3arajbHUX OCBITHIX 3aB/laHb B OCHOBHIW ILIKOJIi peasi3yroTbCsl TakKi

CHEL[I/I(bi‘—IHi AJIA 1dHOT'O €Tally HaBUdHHA MdTEMATHUKHU OCBITHI 3dBdHHA:

PO3LUMPEHHSI 3HaHb YYHIB TPO UMCIO (BiJj BUBYEHHUX Y TTOYATKOBIM IIKOJI
HaTypa/IbHUX YKCesl 0 AikCHUX), GOPMYBaHHS Ky/JIbTYPH YCHUX, MMCbMOBHX,
iHCTpyMeHTa/IbHUX 00UKCIeHb;

dbopmyBaHHS cucTeMUd (GYHKLOHATBHUX TIOHSATh, YMiHb BHUKOPHCTOBYBAaTH
¢byHKLT Ta ix rpadiku s XapaKTepUCTUKH 3a7Ie)KHOCTeld MK BeJIMUMHAMU,
OTTMCY SIBUIL] i TIPOLIECIB;

3abe3reueHHs OBOJIOZiHHSI YYHSIMU MOBOIO ajireOpu, YMiHHAMU 37ilCHIOBATH
TiepeTBOpeHHs a/ireOpaiuHUX BUpa3iB, PO3B’s3yBaTH PiBHSIHHS, HEPIBHOCTI Ta
iX cucremMu, MOJE/OBAaTA 3a [OMOMOIOK PpiBHSAAHb peasibHI CUTyaLii,
TIOSICHIOBATH 3700yTi pe3y/bTaTy;

3abe3reyeHHsT OBOJIOJiHHS YYHSIMM MOBOIO TeOMeTpii, PpO3BUTOK IX
TIPOCTOPOBUX YSIB/IeHb i YsIBU, yMiHb BUKOHYBaTH reOMeTpUYHi 1obyZoBU 3a
JIOTIOMOTOK0 ~ TeOMEeTPUUHUX  IHCTPYMEHTIB  (JIiHIMKKM 3  MOJLIKaMH,

TPaHCHOPTUPA, KOCUHLIS, LIMPKYJIS i JIIHIMKK);



« (OpMyBaHHfl B YUHIB 3HaHb PO TeOMeTpPUYHi (irypu Ha IUIOLMHI, IX
BJIACTHUBOCTI, a TaKO)K YMiHb 3aCTOCOBYBATH 37100yTi 3HaHHS y HaBYa/IbHUX i
JKATTEBUX CUTYAL[isX;

« (opMyBaHHSI B YYHIB YSIBJIeHHs PO HaMWIpOCTIilli reomMeTpuyHi ¢irypu B
TPOCTOPIi Ta IX BJIACTUBOCTI, a TAKOXX MEPBMHHUX YMIHb 3aCTOCOBYBATH IX y
HaBYa/IbHUX i )KUTTEBUX CUTYaL[isX;

«  O3HAWMOMJ/IEHHS YYHIB 3i criocobaMu i MeToJaMM MaTeMaTHUHHX J[I0Be/eHb,
(opMyBaHHS YMiHb iX TPAaKTUUHOT'O BUKOPHUCTAHHS;

« (opMyBaHHS B YUHIB 3HaHb PO OCHOBHi reOMeTPHUYHI BEJIMUMHU ([JOB)KHHY,
101y, 06’em, Mipy KyTa), Ipo CItocobu iX BUMiproBaHHSI ¥ 0OUMCIeHHS 1Sl
MJIaHIMETPUUHKX | HAWIPOCTIIINX CTEPEOMETPUYHUX (Iryp, a TaKOXK YMiHHS
3aCTOCOBYBATH 37100y Ti 3HaHHS Y HaBUa/IbHUX i JKUTTEBUX CUTYaL[isIX;

«  BUBYEHHS TeOMeTPHUUYHMX IepeTBOPeHb IIIOMHU (PyXiB, MoAiOHOCTI) Ta ix
HaAUTpPOCTIllIMX B/IaCTUBOCTEM, a TaKOXK PO3BUTOK B YUHIB (DYHKIiOHAJTbHUX
ysiB/IeHb Ha TeOMeTPUYHOMY 3MiCTi;

«  03HAMOMJIEHHS YYHIB 3 OCHOBaMH MeTO/y KOOP/IMHAT i BEKTOPHOT'O METO/y.

HeobximHoto  yMoBOlO  ¢opMyBaHHS  KOMIIETEHTHOCTeM €  JlisTbHiCHa
CTIPSIMOBAHICTh HaBUaHHS, SIKa Iepe/ibauac MOCTiMHe BK/IIOUEHHS YUHIB [0 Pi3HUX BU/IB
MeJaroriyHo  JOLiJIbHOI aKTHMBHOI HaBYaJIbHO-TII3HABA/JIbHOI [ISZIbHOCTI, @ TaKOX
MpakTUUHA HOro CripsiMoBaHicTh. HeobxifHO, /e 1le MOXKIMBO, He Jivilie T0Ka3yBaTu
BUHUKHEHHSI MaTeMaTUYHOro (hakTy i3 MpakTHUUHOI cuTyallii, a ¥ iFoCTpyBaTH HOro
3aCTOCYBaHHS Ha MPAKTUL]].

Ba)x/iMBy poJsib y HaBUaHHI MaTeMaTWKM BiJirpa€ CHCTeMaTAUYHe BUKOPUCTAHHS
iCTOpUYHOro Marepiainy, SKWW MiZBUIIY€E iHTepeC 10 BUBUEHHS MaTeMaTUKU, CTUMYJIFOE
TIOTAT [0 HAYKOBOI TBOPUYOCTI, TIPOOY/Ky€e KPUTHUHE CTaB/IeHHS /10 (DaKTiB, Zja€ yUHSIM
yABJIEHHS [IPO MaTeMaTUKy sIK HeBiJj’€MHY CK/1a[0BY 3arajbHO/IFOCHKOL Ky/abTypu. Ha
JOXIJIMBUX TIPUKJIAJax CJiJ TO0Ka3yBaTH Y4YHSIM, SK PO3BUBAJIMCA MaTeMaTU4Hi
MOHATTA 1 BiJHOLIEHHs, Teopii Ta Metogu. O3HAUOMJIEHHSI YYHIB 3 iMeHaMU Ta
biorpadismMu BUJATHUX Y4YeHUX, sKi CTBOPIOBa/M MaTeMaTHUKy, 30Kpema BUJaTHUX
YKpPalHCbKUX MaTeMaTHKiB, CIIPUATHME HaLliOHA/IbHOMY i MaTPiOTUYHOMY BUXOBAHHKO

LLIKOJISAPIB.



XapakmepucmuKa Hag4a/1bHO20 3mMicmy i 0c006/1HBOCMeEH H020 peanizayii

3MiCT MaTeMaTH4YHOI OCBITU B OCHOBHIM IIKO/Ji CTPYKTYDPYETbCS 3a TaKUMU
3MICTOBUMM JiHISIMU: UHMCAA; 8UPA3H; PIBHSIHHA 1 HepieHOCmi; (DYHKYIi; 2eoMempHuHi
¢ieypu; 2cecomempuuHi geanunHu. Ko>xXHa 3 HUX PO3BUBAETHCS 3 ypaxyBaHHSAM 3aB/laHb
BUBYEHHSI MaTeMAaTUKH Ha 1[bOMY CTYTIeHI IIKIJIbHOI OCBITH, B IKOMY BUOKDPEMJIFOIOTHCS
[iBa OCHOBHI etanu: > — 6 kyacu 1 7 — 9 knacu. OCBITHI 3aBJjaHHS Ha MepIIOMY eTarli
peasti3yrThCsl y MpoLeci BUBUEHHSI €JUHOTO KypCy MaTeMaTHKH, Ha JAPYroMy — ABOX
KypciB: anrebpu i reomeTpii.

Kypc mamemamuku 5— 6 Kaacie tiepenbavae pPO3BUTOK, 30araueHHs i
MOr/TM0/IeHHsT 3HaHb YYHIB MpPO uWc/aa i Ail HaJ HAMH, YHAC/IOBI M OyKBeHi BUpasw,
BEJIMUMHM Ta 1X BUMIPHOBaHHS, PIBHSAHHS, YMC/I0BI HEPIBHOCTI, @ TaKOX YsBJIEHb PO
okpemi reomeTpuuHi (irypu Ha TMIOmMHI i B mnpoctopi. IloHsTiliHuE amapar,
o0uMC/TIOBa/IbHI aNropyuT™H, rpadiuHi YMiHHS i HABUUKH, 1110 MalOTh OyTH copmoBaHi
Ha I[bOMY CTyTeHi BUBUEHHS KypCy, € THM IIATPYHTsSM, M0 3abe3redye YCITillIHe
BHBUEHHS B HACTYIMHUX Kacax airebpu i reomeTpii, a TaKoXX iHIIMX HaBUaTbHUX
TpeIMeTiB, [ie 3aCTOCOBYKOThCS MaTeMaTHUUHI 3HAHHS.

OCHOBY KypCy CTQaHOBUTh PO3BUTOK TOHSATTS 4YMcia Ta (DOPMyBaHHS MIilIHUX
o0uMc/roBaIbHUX i TpadiuHMX HaBUYOK. Y 5— 6 Kjacax Bifj0yBaeTbCsl TOCTYTIOBe
PO3LIMPEHHSI MHOXXMHU HAaTypaJbHHUX YHUCeJ [0 MHOXHWHM palliOHaJIbHUX UHCesl
[IJITXOM TIOC/TiZIOBHOTO BBeJeHHS [Jpo0iB (3BUUAMiHMX 1 [IeCATKOBUX), a TaKOX
Bif’éeMHMX uyMcen pa3oM i3 (QopMyBaHHSIM Ky/JIbTypHU YCHHUX, IMCbMOBUX,
iHCTpyMeHTa/IbHUX 00UHC/IEHb.

HaBuaneHuM MaTepias, 10 CTOCY€TbCA BUpasiB, BeIWYMH, PIBHAHb |
HEpiBHOCTeW, TeoMeTpUYHUX (iryp, Mae 3arajioM MpOrnejeBTUYHUM XapakTep.
O3HalioM/IeHHSI 3 HUM TOTY€ YYHIB /10 CBiJOMOTO CUCTEMHOI'O BHMBUEHHS BiAMOBIJHUX
TeM y Kypcax anreOpu i reometpii. 30Kpema, y4yHi MarOTh [AiCTaTH YySIBJEHHS IO
BUKODUCTaHHSI OYKB [I/Isi 3aluCy 3aKOHIB apudMeTUUHUX /i, (Gopmysa, HaBUHUTHCH
00uUMC/TIOBaTA 3HAauyeHHs1 MPOCTUX OYKBeHWX BUpa3iB, CKIaJaTh 3a YMOBOK 3ajiaui i

PO3B’s13yBaTH HECKJ/IaiHI PiBHSHHS MEPIIOro CTeNeHs CrI0YaTKy Ha OCHOBI 3a/1eXKHOCTe!



Mi>)K KOMIIOHEHTaMU apu(phMeTUUHUX [ik, a 3roJloM i3 BHUKOPUCTAHHSIM OCHOBHHX
BJIACTUBOCTEM PiBHSIHb. Ba)k/iMBe 3HaUeHHS /IS MiATOTOBKU YYHIB [0 CUCTEMaTHYHOIO
BHBUEHHS ajireOpu, reoMeTpii Ta iHILIKMX TMpeAMeTiB MarOTb IMOUAaTKOBI BiZJOMOCTi IMpo
MeTOJ] KOOpJWHAT, sKi /icTaloTb yuHi 5-—6 K/aciB: 300pakeHHS uYHCesl Ha
KOOpDJWHATHIW MpsMi, MPSIMOKYTHa CHUCTeMa KOODAMHAT Ha IUIOIIWHI, BUKOHAHHS
BigmoBiAHMX TOOY0B, MOOygoBa i aHami3 okpemux TpadikiB 3ame>xHOCTeH MiXK
BeJIMUUHAMU.

IcToTHe Miclle y BMBUEHHI KypCy 3alMarOThb TEKCTOBi 3ajjaui, OCHOBHHUMU
(GYHKLIAMM SIKUX € PO3BUTOK JIOTIYHOIO MMCJIEHHS YUHIB Ta UTOCTpaLlis MPaKTUUHOIO
3aCTOCYBaHHSA MaTeMaTUYHUX 3HaHb. [lif yac po3B’s3yBaHHA TEKCTOBUX 3a/ad YuHi
TaKOXX BYAaTbCS BUKOPHUCTOBYBATM MaTeMaTWuHi mofesi. Po3B’si3yBaHHS TaKWX 3ajau
CYTIDOBO/PKY€E BUBUEHHS BCiX TeM, Tiepe/j0aueHuX IMporpaMoio.

3MICT TeOMeTPUUYHOrO Marepiajly BK/IHOYA€ TI0YAaTKOBI  BiZIOMOCTI  TIpO
MJIaHIMeTpUuHi (BiApi30K, MPOMiHb, MpsiMa, KyT, TPUKYTHUK, MPSIMOKYTHUK, KBajpar,
KOJI0, KPYT) i cTepeoMeTpHyHi (ITPIMOKYTHHM TapaseJierine/;, Kyb, mipamizga, mumiHzp,
KOHYC, Kynsi) irypu. YuHi HaOyBalOTh HaBMUOK BHMMipIOBaHHS JOBXKWHHU BiJ[pi3Ka U
rpafiycHOI Mipu KyTa, 3HaXO/pKeHHs Iuiol] i o0’emiB geskux ¢iryp, moOyzoBu
reoMeTpuuyHUX Qiryp 3a JOMOMOTrOO JIiHIWKM, KOCHUHIS, TPAHCIIOPTHpa i I[UPKY/JIS.
Po3mmprotoThCsl  YSIB/IEHHSI YUYHIB TIPO BUMIDIOBAHHSI TE€OMETPUYHUX BeJIMUUH Ha
TIPUK/Ia/laX BUMIPIOBAHHS i TMOPiBHSAHHS Bifpi3KiB i KyTiB, 1MOOYJ0BH BiJpi3KiB JaHOI
JIOBXKVHU 1 KYTiB i3 3a/laHOIO T'paJlyCHOIO Mipoto, orepyBaHHs (hopMy/iaMHu epUMeTPiB,
o i o6’emiB reomeTpuuHux (iryp — 3Haxo/pKeHHsS HEBiJOMOro KOMIIOHEHTa
dopmynu 3a Bimomumu. [ToOygoBa KyTa 3a [JOIMOMOTO TPaHCIOPTHPA ab0 KOCHHISA
(mpsimoro KyTa), MpsMOi Ta Bifipi3Ka 3a JOMOMOIOI0 JIIHINKW BUKOPHUCTOBYETHCS TIPU
1oOy10Bi TPUKYTHHKIB, TIPIMOKYTHHKIB, TIePITIeHJUKY/IIPHUX i ITapaie/bHUX MPSIMUX.

BuBueHHsi reomeTpuuyHUX Giryp Mae mnepefbauaT BUKOPUCTAaHHS HAOUHHX
imocTpatiiii, NpUKaiB i3 ZOBKIJI/IS, )KUTTEBOTO JOCBIZTy YUHIB, BUKOHAHHS MOOY/10B i
CTIpUSITH BUPOOJIEHHIO BMiHb BUZIIATH (OpMYy i po3Mipy sSK OCHOBHi BIaCTHBOCTI
reoMeTpuyHuX Giryp. 3akpirieHHs TIOHSITb CYMPOBO/KYEThCS IX K/acudikaijiero
(KyTiB, TPUKYTHMKIB, B3a€EMHOIO PpO3MIllleHHd NpPSIMUX Ha IUIOMUHI). BactuBocTi

reoMeTpuuHNX (iryp crouaTky OOIPYHTOBYIOTBCS JOCTIiAHO-iHAYKTHBHO, TIOTiM



3aCTOCOBYIOTHCSI B KOHKPETHUX CHTYAllisiX, I[0 CHpHsie BUPOOJEHHIO B YUHIB yMiHb
JI0Ka30BO MipKYyBaTH.

OcHoBa iHTerpaijii reoMeTpuyHOro martepiany 3 apudMeTHYHUM i anrebpaiyHUM
— UYHCOBI XapaKTePUCTUKH ([OBXKMHA, TUIONIa, 00’€M) TreoMeTpHUHUX (iryp.
Y3aranbHIOIOTHCS 3HaHHS YUHIB TIPO OJMHULI BUMipIOBaHHS J0B)KHHH, TI/IOLi, 00’ eMy i
BMIHHSI MEpPeXOJUTH BiJ] OJHUX OAWHUIb [0 IHIIMX, OCKIJIbKUA I[i 3HAaHHS 1 BMIiHHS
BUKOPUCTOBYIOTBCSI Y BUBUEHHI TMpeJMeTIB TMPUPOJHUYOrO LIUKIY 1 B TPYAOBOMY
HaBYaHHI.

Bax/uBuM € GopMyBaHHS B YUHIB YMiHb TIOJjaBaTU [JjaHi y BUIJIsAI TaOMHULb,
rpadikiB i fiarpaM pi3HHMX THUIIIB Ta Ha OCHOBi IXHBOTO aHasi3y POOWTH BiATIOBiJHI
BUCHOBKHW.

BuBueHHs1 MartemMaTWKh y 5—6 Kjlacax 3AiMCHIOETbCSI 3 TMepeBaKaHHIM
IHAYKTUBHUX MIPKyBaHb B OCHOBHOMY Ha HAaOYHO-IHTYITUBHOMY PiBHI i3 3a/1ly4eHHSIM
MPAaKTUUHOTO [OCBily V4YHIiB i TIpUK/IaZiB i3 [JOBKi/UIA. BigOyBaeThcsi MoCTyIioBe
30i/IbIlIeHHSI TEOPeTUYHOTO Marepiany, KU BUMara€ OOIpYHTyBaHHSI TBeP/KeHb, III0
BUBUAKOTLCS. Lle roTye yuHIiB [0 LIMPIIOTrO BUKOPUCTAHHS AeAYKTUBHUX METO/IB Ha
HACTYITHOMY eTarli BUBYEHHS] MaTeMaTUKH.

Y 7—9 Kaacax eHeuambCsi 06a mMameMamu4HHX KypcH: aazebpa i
2eomempisi.

OCHOBHHUMH 3080QHHSIMH Kypcy a/12e0pH € (opMyBaHHS YMiHb BUKOHAHHS
TOTO)KHHX TIePeTBOpeHb IiMX i /ApobOBUX BUpasiB, poO3B’s3yBaHHS PiBHAHL i
HepiBHOCTeM Ta iX CUCTeM, AOCTAaTHIX [Jig BIJIbHOTO IX BUKODWUCTAHHSI y BUBYEHHI
MaTeMaTUKA 1 CyYMDKHUX [pegMeTiB, a TakKoX [/ TIPaKTUYHUX 3aCTOCYyBaHb
MaTeMaTUYHOrO 3HaHHA. BaxivBe 3aBlaHHS T[IOJAra€ B 3a/lyyeHHI Yy4YHIB /[0
BUKOPUCTaHHS PiBHSHD i QYHKIIi SIK 3aC00iB MaTeMaTHYHOTO MOZIe/TIOBAaHHS peaTbHUX
MpOLIeCiB 1 SBHIL, PO3B’SA3yBaHHSA HaA L{iki OCHOBI TMpUKIaJHUX Ta IHIIMX 3ajad. Y
TIpolieci BUBUEHHS KyPCY TTIOCHTIOETHCS POJIb OOIPYHTYBaHb MaTeMaTUUHUX TBeP/>KeHb,
iHIYKTUBHUX 1 IelyKTUBHUX MipKyBaHb, (hDOPMYyBaHHsI pi3HOMaHITHUX aATOPUTMIB, 1110
Ma€ CIIPUATU PO3BUTKY JIOTTUHOI'O MUC/IEHHS 1 a/ITOPUTMIUHOI KY/IbTYPU IIKOJISIPIB.

Ha w0pomy erami IIKiJIbBHOI MaTeMaTUYHOI OCBITWU Y4YHI  [IOYWHAKOTH

03HaMOMJ/TIOBATHCS 3 AiMCHUMM uMcaamMu. Tak, 70 BiJOMHUX YUYHSIM YMC/IOBUX MHOXXHH



[IO/Ty4a€eThbCsl MHOXKMHA ippaLjioHa/IbHUX YUCe.

OCHOBY KypCy CTaHOBJ/ISITb TIePETBOPEHHs paLliOHa/JIbHUX Ta IppaLjioHa/JbHUX
BUpa3iB. BaknuBo 3abe3neuntu ¢opMyBaHHS YMiHb IIIKO/SPIiB BiIbLHO BUKOHYBAaTU
OCHOBHI BHM/JU T[epeTBOPeHb TaKUX BUPa3siB, 110 € IepefyMOBOI I10[a/IbLIOrO
VCITIIIHOTO 3aCBOEHHA KypCy Ta BHUKOPDUCTAHHS MaTeMaTHYHOrO arapaTy IIij yac
BUBUEHHS IHIIUX LIKIJIbBHUX MpeaMeTiB. PO3r/isgfaeTbCs TOHATTS CTereHsl 3 LM
TTIOKa3HWKOM Ta MOT0 B/IaCTHUBOCTI.

IcToTHOTO PO3BUTKY HaOyBa€ 3MicTOBa J/liHisl piBHSAHb Ta HepiBHOCTel. BigomocTi
TpPO  PpIBHSIHHS  [IOTIOBHIOKOTBCS  TOHATTSM  PIBHOCW/IBHUX  piBHSIHb.  [Iporec
PO3B’A3yBaHHS PpIBHSAHHA TPaAKTYETbCA $fAK TIIOC/IIJOBHA 3amiHa [JaHOTO pPiBHAHHS
PiBHOCW/IIBHUMM HOMY piBHSIHHSMU. Ha OCHOBI y3arajbHeHHSI BiZOMOCTEM TIpO
PiBHSIHHS, 3[00yTUX y TIONepeAHi POKW, BBOAMTHCS TIOHATTS JIIHIMHOTO PiBHSHHS 3
ofHier0 3MiHHOI0. Kypc repesbavae BUBUEHHS JIIHIMHUX PiBHSHb, KBaJPaTHUX PiBHSIHb
Ta PiBHSIHb, SIKi 3BOAATHCS A0 JIHIMHMX ab0 KBagpaTHUX. Po3risgaroTbCs CUCTEMH
JIIHIWHUX PIBHSIHb Ta PiBHSIHb IPYTrOro CTereHs 3 ABoMa 3MiHHUMHU. 11070 oCTaHHIX, TO
yBara 30Cepe/KyeThbCsl Ha CUCTeMax, /e OJHe PiBHSIHHSI — JPyroro CTereHs, a Jpyre
— Tiepiroro crerneHs. ITepeg0auaeThCst pO3TJISiA, JUIIIe HAUITPOCTIIITMX CUCTEM DiBHSHB,
y SIKUX 00u/1Ba PiBHSIHHS IPYTOro CTereHsl.

3HayHe MicClle BiJBOOUTHLCA 3aCTOCYBAaHHIO PpIBHAHb /10 PO3B’A3yBaHHSA
pi3HOMaHiTHHUX 3ajay. Llg poboTa Mae MpPOHW3YBaTU BCi TemMH Kypcy. BaxiuBe
3HAuUeHHsI HaJlAa€ThCsl (POPMYBaHHIO YMiHb 3aCTOCOBYBaTHM aJlOPUTM DO3B’sI3yBaHHS
3a/iayi 3a IOTIOMOI0k0 PiBHSIHHS.

EnemeHTapHi  BIiIOMOCTI TIpO  YHWCJIOBI  HEPIBHOCTI  /JOTIOBHIOKOTHCS |
PO3IIMPIOIOTHCS 3a PaXyYHOK BUBUEHHS BJIaCTUBOCTEH UMC/IOBUX HEPIBHOCTEM, PO3IJISIAY
JIHIVHYX HepIBHOCTeM 3 OJHI€0 3MIHHOK Ta KBaJpaTHUX HepIBHOCTeW Ta IixX
pO3B’si3yBaHHS. PO3r/siaeTbCs PO3B’siI3yBaHHS CHUCTEM [JIBOX JIIHIMHUX HEPIBHOCTEH 3
OZIHI€I0 3MIHHOHO.

Y 7 knaci BBOAUTBCS OfHe 3 (yHAaMeHTaTbHUX MaTeMaTUUHUX TIOHSATb —
NMOHATTSA GYHKII. Y LIbOMY XK KJacCi po3r/isfjaeTbcs MiHiHa GyHKIisA Ta i rpadik. Lli
Bi/IOMOCTi BUKOPHCTOBYIOTbCSA /i1 rpadiyHOro iMrOCTPyBaHHS PO3B’sI3yBaHHS

JIIHIMHOTO PIiBHSHHS 3 OJIHI€I0 3MiHHOIO, @ TAaKOXX CHUCTeMH JBOX JIiHIMHUX DPiBHSHb 3



JBOMAa 3MiHHUMH. [HOII BUAM (QYHKLIM PO3I/SAJAIOThCA Y 3B 3Ky 3 BHBUEHHSIM
BiIMOBIIHOTO MaTepiasy, 0 CTOCYETbCS PEIuTH 3MiCTOBUX JIiHIM KypcCy. 30Kpema y 8

K/aci B TeMax «ParfioHanbHi BUpa3u» Ta «KBaZpaTHi KOpeHi» y4Hi 03HallOMJIFOIOThCS 3

. _k . . .
dynkismu Y= , y = x* i y=Jx Ta ix BractuBocTAMH. Y 9 Kiaci po3riisAaeTscs

KBaipaThyHa (QyHKIis. BuBueHHs 1i BJacTUBOCTeM TIOB’SI3y€ThCS, 30KpeMa, 3
pO3B’s13yBaHHSAM KBa/[paTHUX HEPIBHOCTEM.

Takum uuHOM, (yHKLiOHA/TBHA JTiHisS TPOHU3YE BeChb Kypc anrebpu OCHOBHOI
LLIKOJIM 1 PO3BUBAETHCH B TICHOMY 3B’S13KY 3 TOTOXKHUMU TePETBOPEHHAMU, PIBHAHHAMU
i HepiBHOCTAMM. BiactuBoCTi (yHKLIM, $K TMpaBWIO, BCTAHOBJIOKOTBCSA 3a IX
rpadikamu, TOOTO Ha OCHOBI HAOUHMX VSIB/IeHb, 1 JIMIle JesKi B/IaCTUBOCTI
OOI'PYHTOBYIOTBCSI aHAIITUUHO. Y Mipy OBOJIO/[iHHS YUHSIMHM TeOPETUUHHM MaTepiasioM
KiJTbKiCTh BJIACTUBOCTEH, 11[0 Mi/I/IITal0Th BUBUEHHIO, ITOCTYIIOBO 36ibIiyeThes. [1ig yac
BUBUEHHSI (YHKIIM UilbHe Micile BiJBOAUTHCS (OPMYBAHHIO YMiHb OyJayBaTH M
aHasti3yBaTH rpagiku (yHKL[il, XapakTepyu3yBaTy 3a rpadikamMu (PyHKLiM NpPOLecH, SKi
BOHU OINUCYIOTh, CIIPOMOKHOCTI PO3YMITH (PYHKL|iIO K M€BHY MaTeMaTU4YHY MOZeJb
peasibHOro IpoLecy.

['onoBHa JiHiIS Kypcy 2eomempii — reoMeTpUuHi (irypu ta iX BaCTUBOCTI.
OCHOBHHMM TOHATTSAAMM KypCY €: MOuKd, npsimd, NIOWHHA, HAAeHCAMHU, 1eHCAMHU MIHC.
[Tepiiri Tpy MOHSATTS — 1@ OCHOBHI reoMeTpu4YHi (irypu, a iBa OCTaHHiIX — OCHOBHI
BigHOLIeHHs. Lle Heo3HauyBaHi MOHATTS — [/ HUX He (POPMYJ/IFOIOTHCS O3HAUEHHS,
ajze 1X 3MiCT PO3KPUBAETHLCA Uepe3 OIMUC, M0KAa3, XapaKTepPUCTUKY. [HIII MOHATTS KypCy
BU3HAYalOTbCS, a iX BIACTUBOCTI BCTAHOBJIIOIOTHCS LIISIXOM [0Ka30BUX MIpPKYyBaHb.
YueHbp Ma€ yCBiJOMMTH, L0 IIif 4Yac JOBeJeHHs TeopeM MOKHa KOPUCTYBaTUCS
O3HaueHHSIMM, aKCiOMaMH i paHillie J0BeleHUMHU TeOpeMaMHu.

@irypy, 1110 BUBYAOTHCSA: Ha IUIOLMHI — TOYKa, INpsMa, BiJpi30K, IPOMIHb, KYT,
TPUKYTHUK, YOTUPDUKYTHUK, MHOTOKYTHUK, KOJIO, KDYT. YUeHb MOBUHEH (hOpPMYJ/ItOBaTH
O3HaUeHHsS TUIaHIMeTpUUYHUX ¢iryp Ta ix enemeHTiB, 300pa)kaTH IX Ha MaJIlOHKY,
K/IacU(iKyBaTH KyTU, TPUKYTHUKU, YOTUPUKYTHUKHU, TIPABU/IbHI MHOTOKYTHHKH.

Y 7 Knaci y4Hi O3HaMOMJ/IIOKOTBCS 3 OCHOBAaMU T'€OMETPUYHOI HayKu —
O3HaueHHSAMU, aKCioMaMu, TeopeMaMu, OCHOBHUMH MeTO/laMH [J0BeJ|leHHS TEOPEM.

OpHi€r0 3 OCHOBHUX 3a/ia4, I1J0 BUBYAETHCS B KypCl reoMeTpil, € po3B’A3yBaHHS



TPUKYTHUKIB. Y 8 Kjaci po3I/SgfaeTbCs 3a/aua pO3B’SA3yBaHHS MPSIMOKYTHOI'O
TPUKYTHHUKA. Il [JbOr0 BBOJUTHLCS IIOHATTSA KOCUHYyCa, CHMHYyCa, TaHreHca IOCTPOro
KyTa TMPSAMOKYTHOIO TPUKYTHHUKa, [JOBOAUTHCS Teopema I[ligaropa. [aHa Ttema
TIPOZIOBXKYETbCS B 9 Kiaci — pO3B’A3YIOThbCS MIOBibHI TpUKyTHUKU. Lle moTpebye
BBeJleHHs (PopMyJ1 /i 3HaXOZpKeHHsSI CUHyCa i KOCMHYCa TYMNOro KyTa Ta JOBe[leHHs
TeopeMy KOCUHYCIB i TeOpeMy CUHYCIB.

Po31IMpIOIOTHCS YSBIEHHS YUHIB PO aHaJIiTUUHE 3a/laHHS reOMeTPUUHUX (iryp,
30KpeMa MOJA€ETbCS PiBHSIHHSA MPSIMOI, K0Ja, BUBOJATHCSA (POPMYJ/IH JOBXUHM BiJpi3Ka,
KOOp/JIMHAT CepefuHU BiJpi3Ka, (OPMYETHCS TOHATTS IIPO MeTOJ KOOpPJWHAT, SKUU
3aCTOCOBYETBLCA [0 JOBeeHHS TeopeM Ta pO3B’sA3yBaHHs 3aJau.

[Tormmb/oI0THCSA i CUCTeMAaTH3YIOThCST BiJJOMOCTI MPO reOMeTpPUYHi BeTUUMHU:
JOBXXVHY, TPalyCHy Mipy KyTa, riomyy. ¥ 8 Kjaci BBOAUTBCS OfHEe 3 HaWCKIaJHIIINX
TOHSATDH IIKI/JILHOTO KypCy — MOHSATTS Tioili. BuBeneHHs opmyn ajsi oOurcieHHs
TUIOLL TIaHIMeTPUYHUX Giryp (TIpSMOKYTHUKA, Mapasiesorpama, TPUKYTHHKa, poMoa,
Tpariewii, NpaBUIbHUX MHOTOKYTHHKIB) CIMPAETbCS HA OCHOBHI BJIACTWBOCTI ILIOLL.
BuBuenHs ¢opmyn mowy (iryp Ja€ MOXX/IMBICTb PO3B’SI3yBaTH HHU3KY MPHUKIIAJHUX
3a/1a4.

Y 9 knaci g0 BIIOMUX YYHSAM CKa/JSIpHUX BEe/JIMUMH [0JIyYalrOTbCA BEKTOPHI
BeJIMYUHU. POo3r/isajat0ThCsl PiBHI, MPOTU/IEXKHI, KOTiIHEapHi BeKTOPU. BrBUeHHs J1iii Haf
BeKTOpaMH € HeoOXiHUM SIK i po3B’s3yBaHHA (i3MuHUX 3a7au, TaK i s

pOSB,HBYBaHHH MdTeMAaTHUYHHUX 3d/id4 BEKTOPHUM METOJ0M.

Cmpykmypa npoz2pamu

[Tporpamy ripescTaBieHO B TabiuuHil (Gopwmi, 110 MiCTUTH ABi YaCTHHM: 3MiCT
HaBYa/IbHOI'0 MaTepiajy 1 Jep)KaBHiI BUMOTH [0 PiBHS 3arajbHOOCBITHBOI IMiZATOTOBKU
YYHIB. ¥ Tepllii 4aCTHHI BKa3aHO HaBYa/bHUM Marepia, SIKUM MiAJsra€ BUBYEHHIO Y
BiAroBigHOMY Kiaci. BUMOru [0 3arajibHOOCBITHBOI TTiATOTOBKU YUYHIB OPIEHTYIOTh Ha
pe3y/IbTaTU HaBUaHHS, sIKi € 00’ €KTOM KOHTPOJIIO 1 OLliHIOBaHHS.

3MICT HaBUa/JIbHOIO Marepiajly CTPYKTYpOBaHO 3a TeMaMHu BiJAIOBiJHUX
HaBUYa/IbHUX KYPCiB i3 BU3HAUEHHSM KiJTbKOCTI FO/IMH Ha X BUBUYEHHS. TaKW PO3MOAiI

3MICTy 1 HaBUa/JIbHOTO YaCy € OpIEHTOBHUM. YUuWTe/ieBI Ta aBTOpaM IIi[pyYHUKIB



HAaJJa€ThCA MPABO KOPUT'YBaTU MOTO 3a/Ie’KHO Bifi MPUUHATOI METOAWYHOI KOHLIeMLil Ta
KOHKDPeTHHX HaBUa/JbHUX CUTYallili. HarpuKiHIli KO)KHOTO POKY HaBUaHHS Tiepes0aueHo

roavHUA OJIs1 TIOBTOPEHHSA i CI/ICTEMaTI/BaL[ﬁ BHWBUYEHOI'O.



5-u kn1ac. MATEMATHUKA

(140 200. I cemecmp — 64 200, 4 200 HA MUIHCOEHD,

II cemecmp — 76 200, 4 200 HA MUHCOEHb)

K-1b 3MicT HaBYaA/ILHOI'0 MaTepiamy Jlep>kaBHi BUMOTH /i0 PiBHA 3araJibHOOCBITHbHOI

roj MiITOTOBKH YYHA

64 Tema 1. HATYPAJIbHI Yuyenb/yueHunisa:
YUC/JIA I a1 3 HUMN. HaBOJUTh NPUKJIaAW: LUPp, HaTypaabHUX
I'EOMETPUNYHI oII'YPU I|uucen; CTeIeHIB  HaTypaJlbHOTO  4yuciaa 3
BE/INYVHNA HaTypa/lbHUM II0OKa3HUKOM; IKaja; YWUCI0BUX |

HarypanbHi uvcia. Ynucio Hysb.

Hudpu.

HaTypaJbHUX YHCes

HecsaTkoBuit 3armc
[TopiBHAAHHA HaTypaJbHUX YUCel.

HopaBaHHsT ~ HAaTypadbHUX  UMCeJl.

BnactuBocTi nmomaBaHHS. BigHiMaHHS

HaTypaJibHUX  4Yucesl.  MHOKeHHs
HaTypaJbHUX  uWcen. BuactuBocTi
MHOKeHHsi. CTemiHb  HaTypa/ibHOrO

YMCJIa 3 HaTypaJbHUM NTOKa3HUKOM

[ineHHs HaTypaJbHUX YUCeJL.
[ineHHs 3 ocrayero

Uucnosi Bupa3u. bykBeHi BUpasu
Ta popMyu

PiBHaHHA. TekcToBI 3azaui

Bigpisok Ta Moro [JOBXHHA.
[TnommHa, mipsMa, npoMiHb. Illkana.
KoopauHaTHU TPOMiHB

Kyr Tta noro BemnuunHa. Bugu
KyTiB. =~ MHOroKyTHUK Ta  MOro
rnepumeTp. PiBHI MHOTOKYTHUKMH

TpUKyTHUK. By TPUKYTHUKIB

ITpamokyTHuUK. KBagpar. Ilnoima
MPAMOKYTHHKA 1 KBaJpara.

[TpsimokyTHUM Tapanesnerines. Kyo.

OykBeHUX BHpa3siB, (GopMys; PiBHSHB, HEPiBHOCTEH,

Ky0a i MpsIMOKYTHOTO TapaJiesiertinesa (3 0TOuyrouoi

JIACHOCTI);

MOSICHIOE, 1II0 Take: HaTypajbHe UHUCJIO;
uudpa;  CTemiHb  HATypaJlbLHOTO  YyuCjia 3
HaTypaJbHUM  IIOKa3HWKOM;  BIJpi30K;  [psMa;

NIPOMiHb; KOOPJMHATHUM MPOMiHb; KYT; TPUKYTHUK;

KBaJpaT; TMpPSIMOKYTHHUK; MHOTOKYTHUK; piBHIi

MHOTI'OKYTHHKW; TI/IOLL{MHA; MPSIMOKYTHUI
napanenerirnes; Ky0; mipamiza; piBHsSHHS; KOpiHb
PIBHSIHHS; PO3B’s13aTU PIBHAHHS;

MOSACHIOE YdTaHHA |

NnpaBujia: 3alicy

HaTypa/lbHUX 4uces, IX [0JaBaHHs, MHOXXeHHs,
TOPIBHAHHS; BUKOHAHHS [II/IeHHS 3 OCTayero

¢opmynroe BractuBoCTi apudmMeTHUHUX Ail 3
HaTypaJbHAMU YUC/IaMU

3amucye 1 mosicHoe (opMynu: IepumeTpa
BKa3aHUX y 3MiCTi reoMeTpuuyHuX Giryp; oL
NPSIMOKYTHHUKA, KBazipata; 00’€My TPSIMOKYTHOTO
TriapaJiesiertiriezia Ta Kyba

knacudikye: Kyt (roctpi, mnpsmi, Ty,
PO3TOpHYTi); TPUKYTHHUKU 3a BUAOM IXHiX KyTiB i
KI/IBKICTIO PIBHUX CTOPiH

300paKye Ta 3HAX0/UTh Ha MA/TIOHKAX:

Bi/IDi30K [aHOI JOBXWHU Ta KyT [JaHOI rpajyCHOl

[Tipamizma Mipy; GicekTpucy KyTa 3a JIOTIOMOT 0RO
O6’em MPAAMOKYTHOI'O | TDAHCIIOPTHpA; BKasaHi B 3MICTI TeOMeTpUYHi
rapasiesierirne/a i Kkyba dirypy 3a  [IOMIOMOTOI0  JiHIMKH,  KOCHHII,




K-t
roj

3MicT HaBYa/ILHOTO0 MaTepiaay

Jlep>xaBHi BUMOT'H [10 PiBHS 3araJibHOOCBITHbOI
Mi/[TOTOBKH YUYHA

TPaHCMOPTHPA; KOOPAUHATHUM MPOMIHb Ta [103Havae
HaTypaJ/IbHI unc/ia Ha KOOPAUHATHOMY IIPOMeHi

BUMIPIOE Ta OOYMC/IIOE: [JOBKMHY BiJpi3Ka;
rpaZlyCHy Mipy KyTa.

PO3B’sA3y€ BHOpPaBH, M0 TMepeAdaYalOTh:

BUKOHAaHHA YOTUPHOX apU(PMeTHUHUX il 3

HaTypaJbHUMH YUC/IaMU; TMiIHECEeHHS] HaTypa/IbHOT'O
yucjia [0 CTerneHs 3 HaTypaJbHUM ITOKa3HUKOM;
TOPIBHSAHHSL ~ HAaTypaJIbHUX

upces; JUIeHHS 3

ocTauero; OOUYMC/IeHHA  3HAueHbL YHCJIOBUX i

OykBeHMX  BHWpa3iB; 00UMC/IeHHA  [epuMeTpa
MHOTOKYTHHKa, TJIOLi MPSIMOKYTHHKA, KBajpara i
00’eMy TIPSIMOKYTHOTO TlapaJjesierineja Ta Kyba
PoO3B’sA3ye€: DiBHSAHHS Ha OCHOBI 3a/Ie’)KHOCTEN
MK KOMITIOHEHTaMU Ta pe3y/IbTaTOM apupMeTUUHUX
Jili; TeKCTOBi 3az1aui apudmMeTHUHUM i anrebpaiuHuM

criocobamu

64

Tema 2. IPOBOBI UNCJIA 1
JIIi 3 HUMU
3BuyaiiHi  Apobu. IlpaBwibHI  Ta
HerpaBW/IbHI ApoOu. 3BUUaiiHi pobu i
[ileHHd HaTypajbHUX uucesn. MilaHi
17 (ah) t:

[MopiBHsAHHS 3BUYaliHUX APOOIB 3
OJHAKOBUMH 3HaMeHHUKaMU

HopaBaHHs i BiiHiMaHHS
3BUYAWHUX [Apo0iB 3 OAHAKOBUMH
3HaMeHHUKaMU

JecaTkoBi aApoou

HecaTkoBui npib. 3armic
JecaTkoBux — pobiB.  IlopiBHsHHS
JecaTkoBUX  7ApobiB.  OKpyr/ieHHs

JeCATKOBUX JpO0iB

ApudmeTnuHi fil 3 JeCITKOBUMU

Yuyenn/yueHuus:

HaBOAUTH NpUKJIaJu: 3BUYAHUX i

JIeCITKOBUX ApOo0iB

MNOACHKE, IO Take cCepedHE 3HAYEHHSA

Be/IMUHHU
MOSACHIOE MPaBHWJ/IA: [IOPiBHAHHA, [0AABaHHA 1
BifiHIMaHHs

3BUYaliHUX JApo0iB 3 OJHAKOBUMH

3HaMe@HHHKdMU, HOpiBHHHHH , OKPpYTJIEHHH,

JI0/laBaHHsI, MHOKEHHS 1 /IiJIeHHs 1eCATKOBUX PO0iB

(opMy/r0€  O3HaueHHs: MpaBWIBHOIO i
HerpaBU/IbHOTO  Apo0iB;  BiZICOTKA, CepesHBOTO
apu(pMeTHUYHOT O

po3B’si3ye BNpaBH, 10 mNepeAdayarOTh:

3HaXO/pKeHHsT ApoOy Bix uucma i umciaa 3a WOro

npoOoM;  TepeTBOPeHHs  MIIIaHOTO  Yucjia Y

HerpaBWIbHUI /1pib; repeTBOpeHHs HeNpPaBUIbHOTO

Jpoby B MilllaHe 4Yuca0 abo HaTypajabHe UHCIIO;




K-tb 3MicT HaBYa/ILHOTO0 MaTepiaay Jlep>xaBHi BUMOT'H [10 PiBHS 3araJibHOOCBITHbOI
roj Mi/[TOTOBKH YUYHA
Jpobamu TOPiBHSIHHSA, [lOJjaBaHHs, BiJHIMaHHS 3BUYAMHUX
Bincotku IpobiB 3 OFIHAKOBUMM 3HaMEHHHWKAMMU; TTOPiBHSHHS
Cepenne apubmernune. CepefiHe | JeCATKOBUX  /po0iB,  J0ZlaBaHHS,  BiJHIMaHHS,
3HaueHHsI BeJIMUMHU MHOXeHHs1 1  JiileHHS  JeCATKOBUX  [Jpo0iB;
OKDYTJIEHHSI JIeCATKOBUX /IpoOiB [0  3a/laHOTrO
po3psAy; 3HAXO[KeHHS BiZiCOTKa BiJ yMC/a Ta uyncjia
3@ HOro BIiJCOTKOM; 3HaxXO/pKeHHSI CepeJHbOro
apu(MeTUYHOro  KiJIbKOX  YHuCeN;  CepeJHbOro
3HaueHHs BeJIMUMHU
12 Tema 3. IIOBTOPEHHSA 1
CUCTEMATU3AILIA
HABYAJ/IBHOT'O MATEPIAJIY
6-11 knac. MATEMATUKA
(140 200. I cemecmp — 64 200, 4 200 HA MUIHCOEHD,
II cemecmp — 76 200, 4 200 HA MUHCOEHb)
K-Tb rop | 3micT HaBUa/IbHOro Marepiany | /lep)kaBHi BUMOTH /10 PiBHA 3ara/ibHOOCBITHBOI
Mi/[TOTOBKH YUHSA
10 Tema 1. IIOAUIBHICTD YdeHnb/yueHuns:
HATYPAJIbBHUX YNCEJI HABOJAUTH MPHUKJIAJH: [POCTUX I CKIaJEeHUX
HJinbHUKA Ta KpaTHi |uMCes; TapHUX 1 HeNapHUX 4YuCes; 4Yuces, 10
HaTypalbHOI'0 yuCIa. O3Hak# | IISThCS HaLijlo Ha 2, 3, 5, 9, 10
MOJIVIBHOCTI Ha 2, 3, 5, 9, 10 TMOSICHIOE TpaBuJsia 3HaXO/KeHHS:
[TpocrTi Ta cknazgeHi umcia Haubinbioro  cminbHoro  AimbHMKa (HCH) i

Po3knazanHs uncen Ha NPOCTi
MHO>XHUKU

Haibinbimii CriIbHUM
JUTbHUK

HatimeHilie criibHe KpaTHe

HaliMeH1loro crisibkHOro KpatHoro (HCK) paBox
yrcen

¢opmyn0e 03HaueHHs TOHSTh: [i/IbHUK;
KpaTHe; TIpOCTe YMCJIO; CK/aZileHe UWC/I0; CITIbHUN
JUTbHUK; CITiJIbHEe KpaTHe; 03HAaKW MOJUIBHOCTI Ha 2,
3,5,9,10

PO3B’sI3y€ BIIPaBH, M0 TMepeAdaYalTh:
BUKOPHMCTaHHS O3HAaK MOJAUIBHOCTI yMcen Ha 2, 3, 5,
9, 10; po3KnafaHHs HaTypaJbHUX UYKMCEJ Ha MPOCTi

MHOXXHUKHW; 3HaXO/DKEHHSI CIIJIbHUX [JIbHUKIB Ta




K-1b rop

3MicT HaBYa/ILHOT0 MaTepiary

Jlep>xaBHi BUMOTH [I0 PiBHSI 3ara/IbHOOCBITHBOL
Mi/ITOTOBKH YUHSA

CMibHUX  KpaTHUX  [BOX  (TphOX)  uMCes;

(HCO) i

HaiimeHioro cminbHoro kpatHoro (HCK) paBox

HaWOINBIIIOr0  CIIJILHOTO  [Ii/IbHMKA

(TprOX) Uncen

30 Tema 2. 3BUYAMHI YueHb/ydeHuns:

APOBUA HABOJUTH NPHUK/IAJAW: 3BUYAHUX [IpOOiB;
OCHOBHa B/IAaCTUBICTh ApO0Y.|/IeCATKOBUX /p0O0iB; HECKiHUEHHMX TepioUuUHUX

CkopoueHHsi /ipoOy. HaiimeH1uii | ecITKOBUX Ap0biB; B3aEMHO 00epHeHUX urcest

CHi/JIbHAM ~ 3HAMEHHWK  JIpo0iB. MOSICHIOE TIPaBWJIA: TIOPIBHSAHHSA, J0O/aBaHHS,

3BefieHHs1 IpOOIB 10 CIJIBHOTO | BiffHIMaHHSA, MHOXKEHHSI 1 [IiJIeHHS 3BUUYaHUX

3HaMeHHUKa. [TopiBHSHHSA Apo6iB | Ap0o0iB; 3HaXOMKeHHs ApoOy Bij uuc/Ia Ta 4McIa 3a
ApudmeTtnuni ait 3i | fioro pobom

3BUYAWHUMU IpoOaMu (hopMy/1r0€ OCHOBHY BJ/IaCTUBICTh APOOY
3HaxomKkeHHss  apoly  Bix PO3B’si3ye BNpPaBH, II0 mNepeAdadarnTh:

yKcIa i ynca 3a oro pobom CKOpOueHHs1 [Jpo0OiB i 3BefeHHS /poOiB 10
[TepeTBOpEHHS 3BUUAMHUX | CTIIILHOTO ~ 3HAMeHHUKa; TIOPiBHSHHS  Apo0iB;

IpobiB y gecatkoBi. HeckiHueHHi|Jo#aBaHHsS, BifHIMaHHS, MHOXXEHHS 1 [ijleHHs

nepiofuuHi  AecATKOBi  ApoOwu.|3BMuUaiiHUX /[po0iB; 3amMc 3BUYAWHOTO [Jpoby y

[HecsaTkosi HaO/MVDKeHHS | BUTVISAH /1eCITKOBOTO Apo0y; 3HaXO/KeHHs Apo0y

3BMUANHOT0 IpO0Y BiJ] UMC/Ia Ta YKca 3a foro pobom

24 Tema 3. BIJHOIIIEHHSA I Ydenb/yuenung:

ITPOITOPIIII HaBOJUTDh NpHUKJIaAu TMPOMOPLIIMHKX
BigHoleHHs1. OcHOBHa | BeJIMUWH

BJIaCTUBICTh BiZTHOIIIEHHSI. MOSICHIOE, 110 TakKe: BiJHOILIEHHS; TIpsAMa

Macrurab. TIPOIOPL{iMHA 3aJIeXKHICTh; KOJIO, KpPYI, KpPyrOBUM
[Tpomopuyisi. OcHOBHa | CeKTop; Aiarpama

BjacTUBiCTb  nponopuii.  [Ipsma (opmynroe: 03HaueHHs1 TPOMOPLIii; OCHOBHY

riporiopijiiHa  3asexkHictb. [lofin|BaacTUBICTb MpoOMOPILIii

yuc/a y JaHOMY BiJHOIIIeHH]
BincoTkoBe BifHOLLIEHHS IBOX
yuces. BiZiICOTKOBI po3paxyHKu
Koso. losxuHa kKosa. Kpyr.
[Tnoma kpyra. Kpyrosuu cekrop. .
Huninap. Konyc. Kyns. CtoBrnyacTi

Ta KPYroBi AiarpamMu

3amucye i mosiCHIE GOpMYJIU TOBXKUHU KoJia
1 TuToLLIi Kpyra

300pakye Ta 3HAXOJUTh Ha Ma/IIOHKaXx:
KOJO i Kpyr; KPYroBUW CEKTOp, CTOBITYACTi Ta
KPYTOBI JjlarpaMu; LUIIHAP, KOHYC, KYJIO

PO3B’si3ye BOpaBH, II0 MepeAdavarnTh:
3HaXO/PKeHHsl BIJIHOLLIEHHSI 4ucCesJl 1 BeJIWUMH;

3HAXO/)KeHHs] HeBiJIOMOr0 ujieHa IPOMOPLIil; 3amuc




K-1b rop

3MicT HaBYa/ILHOT0 MaTepiary

Jlep>xaBHi BUMOTH [I0 PiBHSI 3ara/IbHOOCBITHBOL
Mi/ITOTOBKH YUHSA

Bi/ICOTKIB y BUIVIZi 3BMYaMHOrO i JEeCSITKOBOIO
npo0iB; 3HAaXO/MKeHHsS [JOBXMHM Kojla 1 TUIomii
Kpyra; aHasi3 CTOBITYaCTUX Ta KPYroBUX Jiarpam
pO3B’si3y€: OCHOBHI 3a7jaul Ha BIiJCOTKY;
3a/jaui Ha MPOMOPLIiKHI BeJIMUMHYU i MPONOPLiMHUN

0TI/

64

Tema 4. PAIIIOHAJIBHI
YN CJIA TA JI1i 3 HUMUA

HopaTHi Ta Bifg’emHi uMCiIa.
Yucno HyJb

KoopaunartHa nipsima

[Ipotunexui uucia. Mogynb

yucna

Lini  uucna.  PanjioHasnbHi
yucsia

[TopiBHSIHHA ~ paLjiOHaIbLHUX
yucen

ApudmeTnuHi It 3

paLjioHa/IbLHUMU YUC/IaMU
BnactuBocTi  gopaBaHHA i

MHO>KeHH#A paL[iOHaJH)HI/IX yuces

Po3kputtsi gyxok. IloziGHi
JOIaHKU Ta 1X 3Be/|eHHs

PiBHsiHHS. OcHoBHI
BJIaCTUBOCTI PiBHSHb

[TepneHAUKYISpHI 171

napasiesibHi TpsiMi, iX ToOyzioBa 3a

JIOTIOMOTO}0 JTiHIMKY i KOCUHLISI
KoopaunatHa TIOL[HHA.

[Mpuknagu rpadikiB 3anexHOCTel

MDXK BeJIMYMHAMU

Yuyennb/yueHuns:

HaBOJUTH NPUKJ/IAAM [JOJATHUX Ta Bif’€eMHUX

yuces,  NPOTWIEXKHUX  UuCesl,  LiMX  Ta
paL{ioHa/IbHUX UKCell
MOACHIOE, 110 Take: MOAYJb  YUC/a;

MPOTUJ/IEXKHI YUCJIA; LTI YMC/a; paljioHabHI YUCIa;

KOOpAMHATHA TMpsIMa; KOOpAWHATHA I/IOLMHA;

no1iOHi TomaHKU

dopmyroe:

* O3HAUeHHsl MepreHAUKY/ISIPHUX 1 TapaiesbHUX
MIPSIMUX;

* MpaBWa BHUKOHaHHA apudMeTUUYHUX [Jild 3
pallioHaTlbHUMUA YWC/aMH; DPO3KDUTTS  [IY’KOK;
3Be/IeHHs TIOZ[iOHMX /10/IaHKIB,;

* OCHOBHI BJIaCTUBOCTI PIBHSHb

Kiacuikye B3aeMHe pO3MillleHHsI TIPSIMUX Ha

TLJIOLLUHI.

Ta

Ha MAJIIOHKAX:

Oyaye

KOOD/IMHATHY  TIPsIMY;

3HaxX0MTh
KOOpJMHATHY IIOLLYHY;

TeprneHAVKY/IsSIpHI W mapanenbHi  TpsMi  3a

JOTIOMOTOI0  JiHIMKKM 1  KOcuHLS;  rpadiku

3a/1e)KHOCTeN MK BeJTMUMHAMU 10 TOUKaxX
OOIPpYHTOBY€ BJIACTUBOCTI  JOJaBaHHA i
MHO>KEHHSI palliOHa/IbHUX YUCel

PO3B’si3ye BHpPaBH, II0 mepeAdadyarnTh:

3HaXO/PKeHHsI ~ MOAyJ/s ~ UWc/a;  TOPiBHSIHHSA
paljioHa/IbHUX 4uCes; [AOAaBaHHS, BiJHIMaHHS,
MHOXKEHHS 1 [iJIeHHs1  paliOHa/JIbHUX  YUCeJI;
o0uMC/ieHHs1  3HAueHb YMCJIOBUX BWpas3iB, IO




K-1b roj | 3MicT HAaBYa/ILHOTO MaTepiaxy

Jlep>xaBHi BUMOTH [I0 PiBHSI 3ara/IbHOOCBITHBOL
Mi/ITOTOBKH YUHSA

MICTATb [OAATHI W Bifi’€MHI YMC/Ia; PO3KPUTTSA

JIYKOK, 3Be/IeHHS MoIiOHMX JONAaHKIB;
3HaXO/pPKeHHs] KOOpDAMHAT TOUKM Ha KOOPJWHATHIW
TUIOIIMHI Ta MoOY/J0BY TOUKHM 3a ii KOOpAMHATaMU;
aHai3ye rpadikd 3aneXHOCTeld MK BeJMUYMHaMHU

(BigcTaHb, yac; TeMriepaTypa, 4ac TOIO)

poO3B’sA3y€: pPIBHAHHA 3 BUKOPUCTAHHAM
TpaBuIl, 1[0 IPYHTYHOTHCS Ha OCHOBHHUX
BJIACTUBOCTSIX  PIBHSIHHS; TEeKCTOBI 3ajaui 3a

JIOTIOMOT'OK0 PiBHSIHb

12 Tema 5. IOBTOPEHHS 1
CUCTEMATU3ALIA
HABYAJIBHOT'O MATEPIAJTY
7-u knac. AJITEBPA
(70 200. I cemecmp — 32 200, 2 200 HA MUHCOEHD,
II cemecmp — 38 200, 2 200 Ha MHUHCOeHb)
K-1B . . Jlep>xaBHi BUMOT'HM /10 PiBHA 3ara/ibHOOCBITHbHOI
3MiCT HaBYa/ILHOI'0 MaTeplaaxy -
roj MiATOTOBKH YYHS
43 Tema 1. IIIVII BUPA3U Yu4enb/yuenuns:
Bupasu 31 3MimHuMH.  Lii HaBOJUTb NPUKJIAAM: UYUCJIOBUX BUPa3iB;
palfioHa/sibHi  BUpasd.  TOTOXHICTB. | BUpa3iB 3i 3MiHHUMU; OZHOUJIEHIB; MHOTOUJIEHIB

ToTOKHI ITepeTBOpPeHHs BUpasy

Cremninb 3 HaTypalbHUM
[OKa3HUKOM. BiacTvBOCTI CTerneHs 3
HaTypa/IbHUM MOKa3HUKOM

OpHouneH. CTaHAAPTHUW BUIJISA]
opHouwteHa. [TifHeCceHHs1 OHOUIEHIB [0
crerieHs1. MHOXXeHHs O[JHOUJIeHIB

Muorouned. IlomibHi  umeHu
MHOTOU/IeHa Ta IX 3Be/IeHHSI.

Cremninb MHOrowieHa /lozaBaHHs,
BiJJHiMaHHS i MHOKeHHsSI MHOT'OU/IeHiB

®opMynu  KBajpaTa [IBOYJIeHa,
pi3HMIIi KBaJparTis.,

CymMM 1 PpisHuUL

Ky0iB

MOSACHIOE:
* fK 3HaWTM YMUJIOBE 3HAUeHHd BuUpasy 3i

3MIHHHUMM TIpU 3a/laHUX 3HAUEHHSIX 3MiHHUX;

°* [0 Take: TOTOXHI  BHpas3M, TOTOXHE
repeTBOPEeHHS BUpa3zy, OZIHOUJIEH
CTaH/JapTHOT'O BUTJISAY, Koedil[ieHT
(dhopmyroe:
* O3HaueHHS: OJTHOYJIeHa, CTereHs 3
HaTypaJbHUM  [IOKa3HUKOM, MHOTOUYJIeHa,
MoJiOHUX  YJIeHiB ~ MHOTOUY/IeHa  CTereHs
MHOTr'0YJIeHa;
* B/IACTHUBOCTI CTereHs 3 HaTypa/lbHUM

IIOKa3HUKOM;

¢ [IIpaBuWJ/id: MHOXXE€HHS OJAHOYJ/IEHA i MHOI'o4J/ieHa,




K-t
roj

3MicT HaBYa/ILHOT0 MaTepiaty

Jlep>KaBHi BUMOTH /10 PiBHSI 3ara/IbHOOCBITHBOL
Mi/ITOTOBKH YUYHA

Po3knagaHHsT MHOrOWIeHiB Ha

MHO>XHHUKHU

MHO>KEHHsI IBOX MHOTOUJIEHIB
3amMCye i 00IpyHTOBYE:
* BJACTUBOCTI  CTereHs 3  HATypaJbHUM
TIOKa3HUKOM;
* (dopMy/u CKOPOUEHOT'O MHOKEHHS

PO3B’si3ye BIIPaBH, II0 TMepeAdadYalTh:

oOuuc/ieHHsT 3HaueHb BUpasiB  3i 3MiHHUMU;

3BefleHHs OJIHOY/IeHa [0 CTaHJapTHOIO BWIJIAAY;
repeTBOpeHHsI [JOOYTKY OZIHOUW/IeHa i MHOrouseHa,
CyMH, Dpi3HML, [JOOYTKYy JBOX MHOTOWIEHIB Yy
MHOIOU/IeH;  PO3KJIaJaHHA

MHOT'O4YJ/IeHa Ha

MHO>XHUKH crocobom BHUHeCeHHA CIiTEHOTO

MHOXXHMKa 32 [JY>XKKM, CIocoOOM TIpyIlyBaHHS, 3a
¢opMynaMM  CKOpPOUEHOIO MHOXKEHHs Ta i3
3aCTOCYBaHHSIM JIEKIJTBKOX CIIOCO0iB; BUKOPUCTAHHS
3a3HaUeHUX [epeTBOpeHb Y IIPOLieCi po3B’3yBaHHs

piBHSIHB, I0Be/IeHHsI TBep/PKeHb

Tema 2. ®YHKIIII
@yHKI[IOHa/IbHA 3a/IeKHICTh MK
Be/IMYMHAMU K MareMaTU4Ha MOZe/lb
peanbHuX TiporieciB. DyHKHisg. ObnacTb
BH3HAUeHHs obsactb

Ta 3HA4YeHb

¢yskuii. Criocobu 3asaHHs  (QYHKIII.
I'padix dbyHKiT
JlinitiHa ¢yskyis i rpadik Ta

BJIACTUBOCTI

Yu4enb/yuenuns:

HABOJUTb npuK/jIaju: q)YHKL[iOHa]'IbHI/IX

3a/1e)KHOCTe; JTIIHIMHUX (PYyHKIi
MOSICHIOE, 1110 Take:

aprymeHt; (QyHKLis;

obsacTe BU3HAuUeHHS (QYHKIii; 007acTh 3HaueHb

¢yHKLil; rpadik QyHKLii

(¢opmysroe 03HaueHHs1 TOHATb: (DYHKYIs;
epapik  ¢yHkyii;  aiHiEiHa  yHKYis;  npama
nponopyiiHicmb

Ha3sMBa€ Ta IMIOCTPye Ha NPHKIAJAxX

criocobu 3aaHHs QYHKIIiT
onmcye mobynoBy rpadika (yHKIl, 30Kpema

AiHiIMHOI Ta 1ii OKpeMOoro BuAy — OpAMOIL

MPOMNOPL{iiHOCTI

PO3B’si3ye BIIPaBH, MI0 TMepeAdadYalTh:

3HaXO/KeHHs  00/iacTi  BU3HAUYeHHS

byHKIIT;

3HaXO0/J>KeHHs 3HAU€e€HHA 3d AddHHUM

byHKLi

3HaueHHsIM apryMeHTy; MmoOyzoBy rpadika JiHiiHOi




K-t
roj

3MicT HaBYa/ILHOT0 MaTepiaty

Jlep>KaBHi BUMOTH /10 PiBHSI 3ara/IbHOOCBITHBOL
Mi/ITOTOBKH YUYHA

¢GyHKLil; 3HaXofpkeHHs1 3a rpadikoMm QyHKLl
3HaueHHs (PYHKLil 3a JJaHUM 3HauyeHHSIM apryMeHTy
I HaBMakW; BU3HAUEHHS OKPEMHX XapaKTepHUCTHK
¢byHKIil 3a ii rpadikoM (mofaTHI 3HaueHHs, Bif’eMHi

3Ha4yeHHs, HyJIi)

13

Tema 3. JITHIMHI PIBHAHHS
TA IX CUCTEMUA

JliniiiHe PpIiBHSIHHA 3  OJHI€lO
3MiHHOW. JIiHiliHe pIiBHSHHS 3 JBOMa
3MiHHKMMHU Ta ¥oro rpadik

Cucrema /IBOX JIIHIMHUX PIBHSIHB 3
JIBOMa 3MiHHUMU

Po3p’si3yBaHHs ~ cucTteM  [IBOX
JIHIMHUX DIBHSHb 3 [BOMa 3MIHHUMM:
rpadgiuanM  criocobom;  crocobom
MiZICTaHOBKH; CII0COO0OM [10/1aBaHHS

JIiHiliHI piBHSIHHA Ta iX CUCTeMHU
AK MaTeMaTHUuHi

MOJleJli  TEKCTOBUX

3a7au

Yd4enb/yuenuns:

HABOAMTL INPHUKJIAJM: PIBHSAHHS 3 OJHI€I0 Ta
JIBOMa 3MIHHUMM; JIiHIMHMX DIiBHSIHb 3 OJHI€H0 Ta
JIBOMa 3MiHHWMM; CHCTeMHU JBOX JIiHIMHUX piBHSIHBb
3 IBOMa 3MiHHUMU

MOSICHIOE:

* 1[0 Take CUCTeMa /BOX JIiHIMHUX piBHSHb 3
JIBOMa 3MiHHUMU;

* CKUIbKM pO3B’SI3KiB MO)K€ MaTW CHUCTeMa ABOX
NHIWHUX PiBHSHB 3 IBOMa 3MiHHUMU

(opMyt0€ O3HAuUeHHS: JIIHIMHUX PIBHSHb 3
O/IHI€I0 Ta JBOMA 3MiHHUMHU; PO3B 3Ky PIBHSHHA 3
[IBOMa 3MIHHMMM; PpO3B’43Ky CUCTEMH [IBOX
JHIWHUX PiBHSIHB 3 IBOMAa 3MiHHUMU

Oyaye rpadiku miHIMHUX piBHAHB i3 JABOMA
3MIHHUMU

omucye criocobr po3B’si3yBaHHSI CHUCTeMH
[IBOX JIiHITHUX piBHSIHB 3 ZIBOMa 3MiHHUMU

XapakKTepu3ye€ BUMNAJKU, KOJIU CHUCTeMa ABOX

JIHIMHUX PIBHSIHb 3 [BOMAa 3MiHHMMU Ma€ OAWH

pO3B’s30K; Mae 0e3miu  po3B’sA3KiB; He Mae€
PO3B’SI3KiB

PO3B’si3y€: JIiHIMHI PpIBHAHHA 3 OJHIEIO
3MIiHHOIO 1 pIBHAIHHS, 110 3BOJATBCA [0 HUX;

TeKCTOBI 3aJayi 3a JOMOMOIO0 JIiHIMHUX PiBHSIHB 3
O/IHi€l0 3MIHHOI; CUCTeMM ABOX JiHIMHUX PiBHSHb
3 IBOMA 3MiHHUMM, BKa3aHUMH Y 3MiCTi criocobamu;
TEeKCTOBI

3aziaui 3a /IOTIOMOTOI0 CHUCTEM JIBOX

JiHIMHUX PiBHSHB 3 IBOMAa 3MiHHUMU




K-t

3MicT HaBYa/ILHOT0 MaTepiaty

Jlep>KaBHi BUMOTH /10 PiBHSI 3ara/IbHOOCBITHBOL

roj Mi/ITOTOBKH YUYHA
5 Tema 4. TIIOBTOPEHHSA 1
CUCTEMATUM3AIIIA
HABYAJIBHOI'O MATEPIAJTY
8-u1 knac. AJITEBPA
(70 200. I cemecmp — 32 200, 2 200 HA MUHCOEHD,
II cemecmp — 38 200, 2 200 Ha MHUH#COeHb)
K-t . . Jlep)kaBHi BUMOI'H /10 PiBHS 3arajibHOOCBITHbOI
3MiCcT HaBYa/ILHOI'0 MaTepiansy .
roj Mi/[TOTOBKH YUHA
32 Tema 1. PAIIOHAJIBHI YdeHnb/yueHuns:
BUPA3UA HABO/MTHb NPHMKJ/IAAU PALjiOHa/ILHOI'O BUpasy,
ParjioHanbHi BUpa3y. | pallioHa/IbHOTO ~ Apo0y,  CTereHs i3 L{iuM
ParjioHanbHi poou. OcHOBHa | TOKa3HUKOM

BJIACTHBICTh palliOHaJILHOTO /Ipo0y

Apudmetnuni hinil 3
pallioHaIbHUMU Apobamu
ParjioHanbHi PiBHSIHHS.

PiBHOCWJIBHI pIBHSHHS
CremniHp i3 LI/IMM MOKa3HUKOM Ta
BJIaCTUBOCTI.

Horo CraHgapTHUM

BUIJISIZ, UMC/Ia
R _k o
VHKUisE  Y=-, i rpadik i

BJIACTHUBOCTI

po3mi3Hae€ 1Ii/ii parjioHa/ibHi BUpa3u, ApoOOoBi
paLiioHa/IbHI BUpasu
MOSICHIOE:
* gK BUKOHAaTH CKODOUeHHs [po0y; $K 3BeCTd
npib 0 HOBOTO 3HAMEHHHMKA; SIK 3BECTH Apobu
IO CITiJTBHOTO 3HAMEeHHUKa;
* 1[0 Take: CTaHAAPTHUM BUTJIsIZ YUCIA
¢popmymoe:

¢ OCHOBHY B/1aCTUBICTh B/JIaCTHUBOCTI

Apo0y;
CTeIeHs 3 Ii/TUM ITOKa3HUKOM;

* T[IpaBWa: JOMABaHHs, BiJHIMaHHS, MHOXEHHS,
nineHHs 1po0iB, miHeCeHHs po0y /10 CTeTeHs;

* yYMOBY piBHOCTI Apo0y HyJItO;

* O3HAUEHHS: CTeTeHs 3 HY/JbOBUM IOKAa3HUKOM;

CTeneHs 3 Li/IUM BiJl’€MHHM MOKa3HUKOM
. i y= k -
OMUCYE BIACTUBOCTI (QYyHKLii o 3a i

rpagikom
0OI'PYHTOBY€ BJIACTUBOCTI CTeTeHs i3 LM
NOKa3HUKOM
PO3B’si3ye BOpaBH, M0 HepejdadYaTh:
CcKopoueHHs1 JpobiB; 3BesieHHsI /IpoOiB [0 HOBOTO
(cinbHOrO) 3HAMEHHHMKa,

3HAXOPKeHHsA CYMH,




K-t

3MicT HaBYa/ILHOr0 MaTepiamy

Jlep>xaBHi BUMOTH 10 PiBHSI 3ara/ibHOOCBITHBOI

roj, Mi/ITOTOBKH YUYHA
pisHMLi, [J0OyTKy, 4YacTKd [JpobiB; TOTOXKHi
repeTBOPEeHHS paLjiOHa/IbHUX BUPAa3iB;
pPO3B’sI3yBaHHA PIBHSAHb 31 3MIHHOIO B 3HAMEHHUKY
Opo0y;  TepeTBOpEHHS  CTeMNeHiB 3 IiuM
MOKa3HUKOM; 3alydC uucjla B CTaHAAPTHOMY
BUTISAZ; 100y I0BY Tpadika GpyHKLii Y :g
14 Tema 2. KBAJPATHI YdeHnb/yueHuns:
KOPEHI. ,Z[IﬂCHI YUCJIA HaBOAUTH MPHUKJ/IAJH: MHOXWH, IMiMHOXUH;
®yukiigs y = x4, ii rpadik i|umcioBux MHO>KUH; paLjioHaJIbHUX YMCen;
B/IaCTHUBOCTI ippaLjioHa/IbHUX YrCel
ApudpmeTnuHuit KBaJJpaTHUU MOSICHIOE, 1[0 TaKe: MHOKMHA, MiMHOXXWHa;
KopiHb. BnactuBocTi apudMeTHUHOrO |paljioHa/lbHe YMCJIO; ippaljioHa/ibHe UuC/Io; AificHe
KBa/IpaTHOT'O KOPEHSI YKCTIO
MHO>KHUHa. ITigMHOKMHA. dopmynroe:  o3HaueHHS ~ apuUdMETHUUHOTO
Yucosi MHO>KHHHU. PariioHasibHI | KBaZpaTHOTO ~ KOpeHs 3  4uC/la;  BJIACTUBOCTI
yucna. IppaijioHanbHi uwucia. /[likicHi | apudMeTUUHOrO KBaZpaTHOTO KOpeHsI
ypcaa XapaKTepu3y€ BIaCTUBOCTI (PYHKIH y = X7,
Oyukuis  y=+vx, i rpapik i|y=x 3aix rpadikamu
B/IaCTUBOCTI po3B’si3ye BNpaBH, IO mNepefdavya0Th:
3aCTOCYBaHHs TTOHSTTS apu(MeTUYHOTO
KBa/IpaTHOTO KOpeHs /i1 OOuHC/IeHHs 3HaueHb
BUpa3iB, CIIPOLLEHHA BHpasiB, pO3B’sI3yBaHHS
PIBHSIHB, MOPiBHAHHSA 3HaueHb BUpas3iB;
TepeTBOPEeHHSs BUpa3iB i3 3aCTOCYBaHHSIM
BUHECEeHHS MHOJKHUKA 3-TiJ, 3HakKa KOpeHs,
BHECEHHsI MHOXXHUKA T1iJi 3HaK KOpeHsl, 3BIJIbHEHHS
Bif, ippalioHa/bHOCTI B 3HAMEHHWKY Jpo0y;
nobyoBy rpadikis GyHKLii y = x°, y=+/x ; aHani3
CITiBBiJHOIIIEHb MK UHMC/JIOBUMM MHO>KMHaMM Ta X
e/ieMeHTaMH
18 Tema 3. KBAJPATHI YdeHnb/yueHuns:
PIBHAHHSA HABOAUTH NPHMKJIAJU KBaJpaTHUX PIBHSIHD,

KBazipaTHuii Tpuu/ieH

KBajpaTHi piBHSIHHS

KBa/IpaTHUX TPUYJIEHIB

dopmy.iroe:




K-t
ro/j

3MicT HaBYa/ILHOr0 MaTepiamy

Jlep>xaBHi BUMOTH 10 PiBHSI 3ara/ibHOOCBITHBOI
Mi/ITOTOBKH YUYHA

dopmysia KOpeHIB KBaJpaTHOTO
PiBHSIHHS

Teopewma Biera

KBazgpartHui TPUYJIEH.
Po3ksiafaHHag KBafipaTHOrO TpUU/IeHa
Ha JIiHilHi MHO>KHHKU

Po3B’s3yBaHHa  piBHAHb,  fKi
3BOZJATHCS 10 KBaZpaTHUX

KsagpaTtHe

PiBHSIHHS 1

MareMaTWyHa Mojle/ib  TPUK/IaJHOT

3a7ayvi

* O3HAUeHHS  KBaJpaTHOrO  pIBHAHHA  Ta
KBaJJpaTHOI'O TpUU/IeHa; KOpeHsi KBaJpaTHOI'o
PIBHSIHHS;

* TeopeMy Biera

3anucye (opMy/y: KOpeHIiB KBaJpaTHOrO

PiBHSIHHS; PO3KJIaZlaHHA KBaZlpaTHOrO TpPUU/IeHa Ha

JIiHIWHI MHO)KHHUKHA

PO3B’si3ye BOpaBH, MI0 mepejdadYaTh:

3HaXO/PKeHHs  KOpeHIB  KBaJpaTHUX  PiBHsHb;
PO3KJIaZlaHHS KBaZJpaTHOTO TPUY/IeHa Ha MHOXKHUKY;
3HAXO/[)KeHHSI KOpEeHIB PiBHAHb, L0 3BOAATLCH [0
KBa/|paTHUX; CKJIaJlaHHS i PO3B’S13yBaHHS
KBa/IpaTHUX PIBHSHb Ta PIBHAHB, L0 3BOAATHCS [0

HUX, dK MdTeéMaTHUUYHNUX MOAEHEﬁ MPUKJ/IdJHUX 3d[a4

Tema 4. IIOBTOPEHHA 1
CUCTEMATUM3AILIA

HABYAJ/IBHOTI'O MATEPIAJIY

9-11 kiac. AJITEBPA

(70 200. I cemecmp — 32 200, 2 200 HA MUHCOEHD,

II cemecmp — 38 200, 2 200 Ha MHUH#COeHb)

K-t
roj

3MicT HaBUYA/ILHOr0 MaTepiamy

Jlep>kaBHi BUMOTH /10 PiBHSI 3ara/IbHOOCBITHBOL
Mi/IrOTOBKH YUYHA

18

Tema 1. HEPIBHOCTI

Uucnosi  HepiBHOCTI. OCHOBHI
BJIACTMBOCTI YMCIOBUX HEPIBHOCTEN
HepiBHocTi 3i 3MiHHUMU. JIiHikHI
HEpIBHOCTI 3 OJJHI€I0 3MIHHOIO
OO0’enHaHHSA Ta Mepepi3 MHOMKHH.
Unc/10Bi IPOMIKKYU
PiBHOCM/IbHI HepIBHOCTI
CucreMu JIiHIMHUX HepiBHOCTeH 3

O/THI€0 3MiIHHOIO)

YueHn/yueHuns:

HaBOJUTH NpUKIaJu: YKC/IOBUX
HepiBHOCTEeHM; HEpiBHOCTeM 3i 3MIHHUMHU; JIHIMHUX
HepiBHOCTeM 3 OJHI€ED 3MIiHHOI; TIOABIMHUX
HepiBHOCTel

MOSICHIOE:

* 1110 Take 00’€JHAHHS Ta Tepepi3 MHOXXUH

3aCTOCOBY€  3a3HauyeHi  TIOHATTA IS
JloBeJleHHs1 HepiBHOCTel
dopmyioe:
* BJIACTUBOCTI YHMCJIOBUX HepiBHOCTeH;

BJIACTUBOCTI HEPIBHOCTEM 3i 3MiHHOMO;




K-t

3MicT HaBUYa/ILHOI0 MaTepiasy

Jlep>kaBHi BUMOTH /10 PiBHSI 3ara/IbHOOCBITHBOL

roj Mi/[rTOTOBKH YUHA
* O3HAUeHHs: PO3B’SI3KY JIiHIMHOI HEepiBHOCTI 3
OJIHI€10 3MIHHOIO; PIBHOCHU/IBHUX HEPiBHOCTEMN
00rpyHTOBYE B/IACTUBOCTI YHUCJIOBUX
HepiBHOCTe!
300paKye Ha  KOOpJAWHATHIM  mpsMiii:
00’eJHAHHS Ta TIepepi3 UMC/IOBUX MHOXUH; 3ajjaHi
HEpIBHOCTSIMU  YWUCJIOBI  TPOMDKKH,  BUKOHYE
obepHeHe 3aB/IaHHS
3amUCye€e PO3B’SI3KM HEepIiBHOCTeH Ta iX cucTem
y BUTJISIZIi 00’ €JHAHHSI YMC/IOBUX TIPOMDKKIB abo y
BUTJISIII BiZITIOBiJTHUX HEPiBHOCTeN
pPO3B’si3y€: JIiHiliHI HepIiBHOCTI 3 OJHI€0
3MiHHOK; CUCTEeMHU JIIHIHHUX HePiBHOCTEU 3 OJHIEI0
3MiHHOO
30 Tema 2. KBAJPATHUYHA Y4yenn/yuenuns:
OYHKIIA HAaBOAMTH NMPHUKJIAAM: KBa/IpaTUYHOI PYyHKLiT
BnactuBocTi  QyHKIIiI. Hyni 00YHC/TIE 3HAUeHHS QYHKIil B TOUL
(GyHKILI, TIPOMDDKKM  3HAKOCTasOCTi, MOSICHIOE:
3pocTaHHsa 1 cnagaHHA  QyHKUIL | ¢ meperBopeHHs rpadikis yHkuih: f(x) - f(X)
HalOinbIle Ta HaMMeHIle 3HAauyeHHS +a, f(x) » f(x+a), f(x) ~ kf(x);
yHKLii * anroputM mnobyjoBu rTpadika KBaZpaTUUHOI
[TepeTBOpeHHs rpadikiB QyHKIiH dyHKyii
Keanparuuna dyHkuis, ii rpagix i xapakTepu3ye QYHKLIiIO 3a ii rpadikom
BJIaCTUBOCTI poO3B’si3y€ BNpaBH, W0 MepesdadyarThb:
KsasipatHa HepiBHicTb. CHcTema noOynoBy  rpadika  KBaZpaTWUuyHOI  (PyHKIIT;
/ABOX PiBHSAHB 3 /IBOMa 3MiHHUMH no0yzoBy rpadikiB (YHKLiA i3 BHKOpPHUCTaHHIM
Cucrema /IBOX DIiBHAHb 3 [BOMA|333yauenyx repeTBOpeHb IpadikiB; po3B’s3yBaHHS
3MIHHMMHU K MaTeMaTUYHa MOMe/b | kpanpaTHUX HEpIBHOCTEH; 3HAXOMKEHHS PO3B’S3KiB
NpUK/Ia/HOT 3a7aui CHCTeM /IBOX PIiBHAHbL 3 IBOMa 3MIiHHWMH, 3 SKHUX
xoya 0 offHe PiBHSIHHS IPYTOTO CTEeTeHs; CK/IaflaHHs
1 po3B’sI3yBaHHsI CUCTeM PiBHSIHB 3 [BOMa 3MIHHUMU
sIK MaTeMaTUYHUX MOJesiel TIPUK/IaJHUX 3a/ja4
12 Tema 4. YHNCJIOBI Yu4enb/yuenuns:
IMOCJ/IIJOBHOCTI HABOJUTH NPUK/IaH: UUCIOBOIL
Yucnosi TIOC/Ti/IOBHOCTI. | TOCTiIOBHOCTi; apu(MeTUYHOI Ta TeoMeTpUYHOI




K-t

3MicT HaBUYa/ILHOI0 MaTepiasy

Jlep>kaBHi BUMOTH /10 PiBHSI 3ara/IbHOOCBITHBOL

oA MiIrOTOBKM YUHS
ApudmeTtruHa Ta reoMeTpUYHa | [Iporpecin
rporpecii, ix BaacTuBoCcTi. Popmyu n- ¢opmynroe  o3HaueHHsT i BIACTHUBOCTI
ro yjieHa apudmeTHyHOI Ta | apuPMeTUUHOI Ta FeOMeTPUYHOT Mporpeciii
reoMeTpuyHoi mporpeciii. Popmynu 3aMMCYE i MOACHIOE:
CyMU MEpLIMX N-U/ieHiB apu(MeTUuUHOi| e (hopmyu: 3arabHOTO UjeHa apuMeTHUHOI Ta
Ta reOMeTPUYHOT MPOrpecii reOMeTpUYHOI TIpOrpecid; CyMM IepLuxX n
YJ/IeHIiB LIMX MPOTrpecCiii;
* @nacmueocmi apuMeTHUHOI Ta TeOMeTPUUYHOI
Tporpeciu
PO3B’si3ye BNpPaBH, II0 mepejdadarnTh:
o0uuC/IeHHs1 YieHiB TPOTrpecii; 3a/laHHsI TIPOrpecii
3a JaHUMHU iX ujieHamMu a00 CITiBBiJHOIIIEHHSIMH MiXK
HUMY; OOUMC/IeHHS CyM TIepIidX n  4jeHiB
apudMeTUYHOI ¥ TeoMeTpPUYHOI TPOTrpecii; 3amuc
MepioJMUHOTO  /IeCITKOBOTO /pO0y y  BUTJISZL
3BuuaiiHoro  Apoby;  BUKOPHCTaHHA  (opMyII
3aralbHUX WIEHIB 1 CyM [0Oporpecid A
3HaxO/pKeHHs HEeBI/JOMMX eJIeMeHTIB Nporpeciv
10 Tema 5. IIOBTOPEHHSA 1
CUCTEMATUM3AIIA
HABYAJ/IBHOI'O MATEPIAJTY
7-u k1ac. TEOMETPIA
(70 200. I cemecmp — 32 200, 2 200 HA MHUHCOEHb,
II cemecmp — 38 200, 2 200 Ha MUHCOeHb)
K-tb 3MicT HaBYa/IBLHOT0 MaTepiaxy Jlep>KaBHi BUMOT'H 10 PiBHA 3ara/ibHOOCBITHbOI
roj MiAr0OTOBKM YUHS
8 Tema 1. EJIEMEHTAPHI Y4yenn/yuenuns:

TEOMETPUYHI ®ITYPU TA IX
B/IACTUBOCTI

['eomeTpuyHi Touka,

¢irypu.
rpsiMa, BiJpi30K, IPOMiHb, KyT Ta IX
BJIaCTUBOCTI. BumiproBaHHsa BiJpi3KiB i
KyTiB. bicekTpuca Kyta. BifcraHbp Mix

ABOMa TOUKdMH

HABOAMTHh MPHUKJIAAW TeoMeTpUuHUX Oiryp,
yKa3aHUX y 3MiCTi

MOSACHIOE, 1110 TaKe: TOUKa, [IpsiMa, HasleykaTH,
JleXkaTd MK, BiZIpi30K, NPOMiHb, KYyT, ZJOBXKMHA
BiZIpi3Ka, rpajyCcHa Mipa KyTa, piBHI BiJjpi3KH, piBHi
KyTH, biceKkTpuca KyTa, BiZicTaHb Mi’K TOUKaMH

(opMy/II0€ BIAaCTHBOCTI: PO3MilljeHHS TOYOK

Ha MpsIMiid; BUMIipIOBaHHS Ta BifK/1aJaHHs Bifpi3KiB




K-t

3MicT HaBYa/ILHOr0 MaTepiary

Jlep>KaBHi BUMOTH /10 PiBHSI 3ara/IbHOOCBITHBOL

roj Mi/ITOTOBKH YUYHA
1 KyTiB
Kinacugikye Kkytv (rocTpi, mpsMi, TyIi,
PO3TOpPHYTI)
BUMIpPIOE Ta OOYHC/IKE [OBXKUHY BizIpi3Ka,
rpajgyCcHy Mipy KyTa, BAKOPUCTOBYOUM BJIACTUBOCTI
iX BUMiprOBaHHS
300pakye Ta 3HAaXOJUTh HA Ma/IIOHKAaX
reoMeTpuuHi ¢irypu, BKkasaHi y 3micTi
3aCTOCOBY€ BHBYEHI O3HAYeHHS i BJIaCTUBOCTI
Jl0 PO3B’I3yBaHHS 3a/1a4
18 Tema 2. B3AEMHE Yu4enb/yuenuns:

POSMIIIIEHHA IIPSIMUX HA
IVIOINVHI

CyMiXHI Ta BepTUKaJ/IbHI KyTH, X
BJIaCTUBOCTI

[TapasesbHi Ta meprieHAUKYJISIPHI
MPsiMi, TX BJIaCTUBOCTI

[Tepnenaukynap. Bigcrane Bif
TOYKM g0 ImpsaMol. Kyt MDK [gBoMa
MIPSIMMMM, L]0 NePeTUHAaITHCS

Kyty, yTBOpeHi mnpu mnepeTuHi

JBOX  mpaMux  ciy”Horo.  O3Haku

rapasieJibHOCTI MpsaMux. BjacTuBOCTI
KYTiB,  yTBOPEHHX

IpU  [epeTHHi

rapasiesibHUX NPSIMUX CiUHOIO

HABOJUTH MPUK/IAM TeOMETPUYHUX Oiryp,
yKa3aHUX y 3MICTi
MOSICHIOE:
aKcioMma,

Take O3HAYeHHH,

L] mo

O3Haka, HacC/IiJ0OK, yMOBa i BUMOra TeOpeMHu,

Teopema,

npsiMe i oOepHeHe TBEpP/PKEHHS, [IOBe/IeHHS
TeopeMu;

* CyTb [JOBe/IeHHSI BiJl CYTIDOTHBHOIO
¢opmymoe:

* 03HAUYEeHHSA: CyMDKHUX | BepTHUKaJIbHUX KYTIB,

rapasesbHUX 1 TepreHJUKYISIPHUX TNPSMUX,

MeprieHAUKy/sipa, BiJCTaHI BiJ TOYKU [0
IpSAMOT;

* akciomy napajelbHUX IPSIMUX;

* @lacmueocmi: CYMDKHUX 1 BepTHKaJbHUX
KYTiB; Tapajle/lbHUX 1 TNepreHJuKyJIapHUX
NpPSAMUX, KYTiB, YTBOPEHUX IIPU [epeTHHi
rapasie/IbHUX MPSIMUX CiUHOLO;

* 03HAKH TapajebHOCTI NPAMUX
BHMIpPIHOE Ta O0UMC/IIOE BiZiCTaHb Bifi TOUKH

[0 TIpAMOi
300paKye Ta 3HAXOJUTh HAa Ma/IIOHKaX:
rapasesbHi 71 TNepreH/IUKYJIsIpHi TIpsIMI;

NepreHuKYsp; KyTH, YTBOPEHi NpY MepeTrHi JBOX




K-t
roj

3MicT HaBYa/ILHOr0 MaTepiary

Jlep>KaBHi BUMOTH /10 PiBHSI 3ara/IbHOOCBITHBOL
Mi/ITOTOBKH YUYHA

MIPSIMUX CIYHOO
00rpyHTOBYE TrapasienbHiCThb i

NepreH UKy ISIPHICTh MPSIMUX

BJIACTUBOCTI

JI0BOJIUTh: CyMDKHHX i

BEPTUKA/JIbHUX  KYTiB;  Tapaje/lbHAX  MPSIMHUX;
TepreHUKYISIPHUX MPSIMUX; O3HAKK Tapasie/IbHOCTI
MIPSIMUX

3aCTOCOBY€ BMBYEHI O3HAYeHHs i BJIaCTUBOCTI

JI0 PO3B’I3yBaHHS 3a/1a4

25

3. TPHUKYTHHKMN.

PIBHOCTI

Tema
O3HAKHN
TPUKYTHUKIB
roro

TpUKyTHUK 1 eJ/IeMeHTH.

Bucora, Oicektpuca i  MepiaHa
TPUKYTHHKA

Bugu TPUKYTHHUKIB.
PiBHOOeipeHUMd ~ TPUKYTHUK,  HOrO
BJIACTUBOCTI Ta 03HAKU

HepiBHicTb TPUKYTHUKA.

ChiBBifHOIIEHHS! MDK CTOpOHamu i
KyTaMH TPUKYTHUKa

Cyma KYTiB TPUKYTHHKA.
30BHIIIHIM KYT TPUKyTHMKa Ta MOro
BJIaCTHUBOCTI

PiBHiCTb TeomeTpuyHUX Qiryp.
O3Haku piBHOCTI TPUKYTHUKIB

O3Haky pIiBHOCTI TNIPSIMOKYTHUX
TPUKYTHUKIB. BnactuBocTi

MPSIMOKYTHUX TPUKYTHUKIB

Yd4enb/yuenuns:
HAaBOAMTh MPHUKJIAAM TeoMeTpUuHUX Oiryp,
yKa3aHHUX Y 3MiCTi; piBHUX (iryp

MOSICHIOE, 1110 Take PiBHi Qirypu

(dhopmyroe:

* 03HAUeHHS: 30BHILIHBOIO KyTa TPUKYTHUKA;
pi3HMX BW[IB TPHUKYTHHKiB; OiceKTpucy,
BHUCOTH, Me/liaH! TPUKYTHHKa;

* gracmueocmi: piBHOGEJpeHOTO i
NIPSIMOKYTHOI'O TPUKYTHUKIB;

* O3HAKU: PIBHOCTI TPUKYTHUKIB;

piBHOOE/IpeHOr0 TPUKYTHHKA

Kaacugikye TPUKYTHHUKUA 3a CTOPOHaMHM i 3a
KyTaMu

300paKye Ta 3HAXOJUTh HAa Ma/IIOHKaX:
piBHOOE/peH,

PIBHOCTOPOHHI, MPSAMOKYTHI

TPUKYTHUKA Ta IX €/IeMeHTH; 30BHIIIHIA KYyT
TPUKYTHUKA; PiBHI TPUKYTHUKU

OOI'DYHTOBY€: Ha/eXXHiCTh TPUKYTHHMKA [0
MEeBHOT0 BUAY; PiBHICTb TPUKYTHHUKIB

AOBO/JUTD: BJIACTUBOCTI 17} O3HaKU
piBHOOE/IPEHOTO TPUKYTHHKA; B/IACTUBOCTI KYTiB
TPUKYTHUKA;  BJIACTMBICTb  30BHILIHBOTO  KyTa
TPUKYTHUKA

3aCTOCOBY€ BMBYEHI O3HAaYeHHs i BJIaCTUBOCTI

Jl0 PO3B’3yBaHHS 3a/a4




K-t

3MicT HaBYa/ILHOr0 MaTepiary

Jlep>KaBHi BUMOTH /10 PiBHSI 3ara/IbHOOCBITHBOL

roj Mi/ITOTOBKH YUYHA
13 Tema 4. KOJIO I KPYT Y4yenn/yueHuiis:
Kono. Kpyr HaBOAMTDH MPHUKJIAJU TeoMeTpUUHUuX Qiryp,
JoTtrnyHa 710 Koua, il BJIaCTUBICTh | yKa3aHUX Y 3MICTI
Koo, onucaHe HaBKOJIO MOACHIOE, 10 Take: TeOMeTpUYHe Micle
TPUKYTHUKA TOUOK
Koo, BiMcaHe B TPUKYTHUK ¢opmyroe:
['eomeTpuyHe MicLie TOUOK * O03HAUeHHA: KOla, Kpyra, IX eJIeMeHTIB,
JOTUYHOI pife} KOJIa, cepeiiHHOI O
TeprieHAUKyasipa zio BiZIpi3Ka, KOJIa,
OMKMCAaHOTO HABKOJIO TPUKYTHHKA, 1 KOJja,
BIUCAHOT'O B TPUKYTHUK;
* 81aCMHUE0CMI: CepeJMHHOIO MNepreHIuKYyJ/spa
[0 Bizmpiska, GicekTpucu KyTa, JOTHYHOI /10
KOJla, JAiaMeTpa 1 XOpAU KOJia, CepefuHHUX
NepneHAUKy/IsIpiB [0 CTOpPiH TPUKYTHHKA,
OiceKTpyC KyTiB TpPUKYTHHKA, BJIACTUBOCTI
IOTAYHOI J10 KOJia
300paKye Ta 3HAXOJUTh HAa MA/IIOHKAaX:
KOJI0 Ta HOro ejieMeHTH; JOTHUYHY [0 KOJja; KOJIo,
BIIMCaHe B TPUKYTHUK; KOJIO, OIMCaHe HAaBKOJIO
TPUKYTHHUKA
3aCTOCOBY€ BMBYEHI O3HAaYeHHs i BJIaCTUBOCTI
JI0 PO3B’3yBaHHS 3a/1a4
6 Tema 5. IIOBTOPEHHSA 1
CUCTEMATU3ANIA
HABYAJIBHOI'O MATEPIAJTY
8-u xnac. TEOMETPIA
(70 200. I cemecmp — 32 200, 2 200 HA MUHCOEHD,
II cemecmp — 38 200, 2 200 Ha MHUHCOeHb)
K-1B 3MicT HaBYa/ILHOI0 MaTepiay Jlep>kaBHi BUMOTH /10 PiBHSI 3ara/iIbHOOCBITHbOL
roj Mi/ITOTOBKH YUHA
22 Tema 1. HOTUPUKYTHHUKNA Yd4enb/yuenuns:

YOTUPUKYTHUK, MOrO ejeMeHTH.

Cyma KYTIB YOTUPUKYTHHUKA.

[TapanenorpaM, MOro B/IaCTUBOCTI U

HAaBOAMTh MPHUKJIAAN TeoMeTpUuHUX iryp,
yKa3aHUX y 3MiCTi

MOSICHIOE, 1110 TakKe: YOTUPUKYTHUK; OMYK/IWN




K-t
roji

3MicT HaBYA/ILHOr0 MaTepiary

Jlep>KaBHi BUMOTH /10 PiBHSI 3ara/IbHOOCBITHBOL
Mi/ITOTOBKH YUYHA

o3HakW. [IpIMOKYTHHK, poM0O, KBazipaT
Ta iX B/IaCTUBOCTI. Tpanewis
onucaHi

Brmicani Ta

YOTUPUKYTHUKU. Brmcani Ta
LIeHTpaJIbHI KyTH

Teopema @asneca. CepenHs JiHis
TPUKYTHHUKA, 1 BJIaCTUBOCTI

JIiHIA

i HEOIyK/IUU YOTUPHKYTHUK; e/leMeHTH
YOTUPUKYTHHKA
(dhopmyroe:
* 03HAYeHHA | 81aCMHB0CMI BKa3aHUX Yy 3MICTI

YOTUPUKYTHUKIB; LIEHTPaJbHUX 1 BIIMCAHUX

KYTIiB; BIIMCAHOI'O i OIHCaHOI'0

YOTUPUKYTHHKIB; CepelHbOI JIiHII TPUKYTHUKA

Cepenns Tparewii, ii i Tpanewn;i;
B/IAaCTHUBOCTI * O03HaK{  Tapasnejorpama;  BIIMCAHOTO i
OMMCAHOT0 YOTUPUKYTHHUKIB;
* meopemy: @ajeca; T1Npo CyMy  KYTIiB
YOTUPUKYTHHKA
Ka1acu(iKye YOTHPUKYTHUKU
300pakye Ta 3HAXOJUTh Ha Ma/IIOHKAaX
YOTUPUKYTHUKHU PI3HUX BUJIB Ta IX eJleMeHTH
00I'DYHTOBY€ HaJIe)XHiCTh UOTUPUKYTHHKA [0
TIeBHOTO BUAY
AOBO/JUTh:
e @racmueocmi M O03HAKM  Tapasesiorpama,
B/IACTUBOCTI MPSIMOKYTHHKA, pomba, KBa/[para,
cepefHbOI JIiHII TPUKyTHUKA 1 Tparewii,
BMNMCAHUX Ta LIEHTPaJbHUX KYTiB;
* meopemy: @Paneca; 1NOpo CyMy  KYTIiB
YOTUPUKYTHHKA
3aCTOCOBY€ BMBYEHI O3HaYeHHs i BJIaCTUBOCTI
Jl0 pO3B’A3yBaHHS 3a/ia4
10 Tema 2. IMOAIBHICTD Y4enn/yueHuiis:
TPUKYTHUKIB HABOAMTH MPHUKJIaAM TMOiOHUX TPUKYTHHUKIB

¥Y3aranbHeHa TeopeMa daneca
[TofibHi TPUKYTHUKH

O3Haku 10/1i0HOCTi TPUKYTHUKIB

MOSICHIOE 3B’S130K MiXK PiBHICTIO i MOZiOHiCTIO
reoMeTpuuHuX Qiryp
¢opmymoe:
* meopemy: TIpO MeJiaHU TPUKYTHHKA; PO
B/IACTUBICTh OiCEKTPUCH TPUKYTHHKA;

* 03HAueHHsl TIOJiIOHUX TPUKYTHHKIB,;

* 03HAKH MOAiIOHOCTI TPUKYTHUKIB;




K-t

3MicT HaBYA/ILHOr0 MaTepiary

Jlep>KaBHi BUMOTH /10 PiBHSI 3ara/IbHOOCBITHBOL

oA MiAr0OTOBKH YUHS
* y3aeanbHeHy meopemy Paineca;
* @racmueocmi  CepefHIX TPONOPLIMHUX Yy
MPSIMOKYTHOMY TPUKYTHUKY
300paKye Ta 3HAXOJUTh HAa MA/IIOHKAaxX
Mo/1i6Hi TPUKYTHUKH
00r'pyHTOBYE IM0/1i0HICTh TPUKYTHHUKIB
AOBO/JUTD: Teopemy Tpo cepesHi
TMPOTOPLiKHI Bizipi3Ku B MIPAMOKYTHOMY
TPUKYTHUKY
3aCTOCOBY€ BHBUEHI O3HAUeHHs %1
BJIACTUBOCTI 10 PO3B’A3yBaHHs 3a/iau
14 Tema 3. PO3B’SI3YBAHHSA Yuenn/yueHurs:
IMPAMOKYTHHUX TPUKYTHHKIB HABOJUTh NPUK/IAJM TeoOMeTpUUYHUX Giryp
Cunyc, KOCHHYC, TaHI'eHC | Ta CI1iBBiHOLLIeHb, YKa3aHUX y 3MIiCTI
roCTpOro KyTa MIPSIMOKYTHOTO MOSICHIOE: 1110 Take MoXu/a Ta ii MpoeKLis;1o
TPUKYTHHUKA 03Hauae «po3B’S3aTH NMPSIMOKYTHUM TPUKYTHUK»
Teopema ITidaropa (dhopmyroe:
Ilepnenaukynap i 1oxwuma, IiX| e eracm#eocmi epreHAVKY/spa i MoXuioi;
B/IaCTUBOCTI * O03HAaueHHs CUHyCa, KOCHHyCa, TaHreHca
CriiBBiHOLIEHHS MK CTOPOHaMM TOCTPOrO KyTa MPAMOKYTHOTO TPUKYTHHKA;
1 KyTamH IIPSIMOKYTHOT'O TPUKYTHHUKa « meopenmy Tidaropa;
3HaueHHs1 CHMHyCa, KOCHUHYCa, L ) .
* (CniegiOHOWEHHS1 MDK CTOpPOHaMM 1 KyTamu
TaHreHca JesdKuX KyTiB
TIPSIMOKYTHOI'O TPUKYTHUKA
Po3B’s13yBaHHsA TIPSIMOKYTHHUX
3HaXx0/UTh Ha  MAa/JWHKax  CTOPOHU
TPUKYTHUKIB )
MPSIMOKYTHOTO TPUKYTHHMKA, BiJHOLIEHHS SKHX
JIOPIBHIOE CUHYCY, KOCHHYCY, TaHT€HCy BKa3aHOIO
rOCTPOro KyTa
00uHMC/II0E 3HAUEHHS CHHYCA, KOCHHYCa,
TaHreHca s Kytis 30°, 45°, 60°
AoBoauTh Teopemy [lidaropa
PO3B’A3y€ NPSMOKYTHI TPUKYTHUKH
3aCTOCOBY€ BHBUEHI O3HAUeHHs %1
BJIACTUBOCTI [10 PO3B’I3yBaHHs 3a/ia4y
16 Tema 4. MHOI'OKYTHHKMNA. Y4yenn/yuenuns:

11011 MHOI'OKYTHUMKIB

HAaBOAMTh MNPHUKJIaAM TeoMeTpUuHUX ¢iryp,
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3MicT HaBYA/ILHOr0 MaTepiary

Jlep>KaBHi BUMOTH /10 PiBHSI 3ara/IbHOOCBITHBOL

roj MiAr0OTOBKH YUHS
MHOrOKYTHUK Ta MOr0 e/leMeHTH |yKa3aHHX Y 3MiCTi
Onyxkni Ta HeOIyKJIi MOSICHIOE, 1110 Take: MHOTOKYTHUK Ta MOro
MHOT'OKYTHUKH e/IeMeHTH; OMYK/IWWA i HeOMyK/JMM MHOTOKYTHHKWY;
Cyma KYTiB OIYKJIOTO | I/I0Ija MHOTOKYTHHKA
MHOT'OKYTHHKA ¢popmymoe:
MHOroKyTHUK, BIIUCAHUN y KOJIO,| ® O3HAYeHHA: JiaroHani MHOTOKYTHHKa;
i MHOT'OKYTHHK, OIMCAHUM HAaBKOJIO MHOI'OKYTHUKA, BIIMCAQHOTI'0 y KOJI0,
KOJ/1a MHOT'OKYTHUKA, OTIMCAHOI'0 HABKOJIO KOJIa;
[ToHATTS N0 MHOTOKYTHHKA. * meopemy: TpO CyMy KYTiB ONYK/IOrO
Tnowy NPAMOKYTHHKA, MHOTOKYTHHMKA; TPO IUIOIIy TPSAMOKYTHHKA,
mapasiesiorpama, pomba, TPUKyTHMKa, napasiejiorpama, TPMKYTHHKa, Tparewiii
Tpareii 3alMCy€ Ta TMOACHIOE (OPMYJM  IUIOL
reoMeTpUuHuX (iryp, ykaszaHux y 3micTi
300paKye Ta 3HAXOJUTh HAa MA/IIOHKaX:
MHOTOKYTHUK 1 WOrO ejieMeHTH; MHOIOKYTHUK,
BIIMCAHUM Yy KOJIO; MHOTOKYTHHK, OIMUCAaHUMN
HaBKOJIO KOJa
00YHCITIOE TUIOL]i MHOTOKYTHUKIB
AOBOMTH TeopeMy po T/IONTY:
rapasesiorpama; pomba; TPUKyTHHKa; TparieLii
3aCTOCOBYE BHBYEHI O3Ha4yeHHs! %1
BJIACTUBOCTI [10 PO3B’I3yBaHHs 3a/1a4y
8 Tema 5. IIOBTOPEHHSA 1
CUCTEMATU3ALIA
HABYAJIBHOI'O MATEPIAJTY
9-u xknac. TEOMETPIA
(70 200. I cemecmp — 32 200, 2 200 HG MUHCOEHD,
II cemecmp — 38 200, 2 200 HaA MHUHCOEHb)
K-1B 3MicT HaBYa/ILHOT'0 MaTepiamy Jep>kaBHi BUMOT'Y {0 PiBHA 3arajibHOOCBITHbHOI
roj MiATOTOBKH Y4YHS
14 Tema 1. METO/J Ydenb/yuenung:
KOOPJUHAT HA IVIOIIINHI HABOJHUThH NMPHUKJIa 1 CIIiBBI/IHOLLIEHD,

CHUHYC, KOCUHYC, TaHT€HC KYTiB

Big 0° mo 180°

ToTo)xHOCTI:

yKa3aHUX y 3MICTi

IOSACHIOE:

* WO make: CUHYC, KOCUHYC, TaHTeHC KYTIB BiJ




K-t

3MicT HaBYa/ILHOTO0 MaTepiaay

Jlep>xaBHi BUMOTH 10 PiBHSI 3ara/ibHOOCBITHBOI

roj MiAr0OTOBKH YUHS
sin“a + cos® o = 1; 0° no 180°; piBHsAHHS Qirypu;
sin (180° — a) = sin * AK MOXMHA 3a0amyd Ha KOOpAWHATHiM
cos (180° — a) = —cos a; TJIOLLUHI: TIPAMY; KOJIO;
sin (90° — a) = cos o; * cymb Memody KOOpJAMHAT Ta eTalld Horo
cos (90° —a) = sin & 3aCTOCYBaHHS
Koopaunatu cepe/iMhy Bifipiska dopMysr0e Teopemu TMpO: BifiCTaHb MiX
BigcTaHe MK IBOMA TOUKAMH 13 | 150y TouKaMu; KOOPAMHATH CEPEUHH BizpisKa
3a[jlaHUMU KOOpJMHaTaMU 3aMMCy€ Ta NOSCHIOE:
PiBHsHHA KO/1a 1 NpAMOT * OCHO8Hi momodicHocmi A7 sin @, cos o i tg o
* ¢opmynn KooOpAMHAT CepeiVHMU  Bifpi3Ka,
Bi/ICTaHi Mi>K IBOMa TOUYKaMu;
* piBHSIHHA KO/a, IPSIMOi
300paKye Ta 3HAX0JUTh HAa MAa/IOHKaxX
reoMeTpuuHy Qirypy (mpsimy, KoJsio) 3a ii piBHSHHAM
y 3a/laHili CUCTeMi KOOpHAT
Oyfye cucteMy KOOpJMHaT y TI€BHOMY
po3MillleHHi BiZJHOCHO 3aziaHoi dirypu
obduuc/roE:
* CHUHYC, KOCHHYC, TaHreHC KyTiB Biz 0° no 180°;
* KOOpAWHATH CepeJVHM Bifpi3Ka;
* BiJCTaHb MiX /JBOMa TOUYKaMH, 3a/laHUX CBOIMU
KOOpAUHaTaMu
AOBOAMTL Teopemy IIpO: BiCTaHb MIXK JBOMa
TOUKaMU; KOOP/IMHATH CepPeUHU Bifpi3Ka
3aCTOCOBY€ BUBUeHi (OpMyaM i piBHSHHSA
diryp A0 po3B’sizyBaHHs 3ajiau
14 Tema 4. BEKTOPHU HA YdeHnb/yuenung:
IJIOHIMHI HABOAUTH NPUKJ/IAAM PIBHUX, MPOTU/IEKHHUX,
Bektop. Mogysnes 1 HanpsM |KoJliHeapHUX BeKTOPiB
BEKTOpa. PiBHiCcTB BEKTODIB. MOSICHIOE:

Koopaunatu BekTopa. [logaBaHHA i

BifIHIMaHHs  BeKTOpiB. MHOKeHHs
BeKTOpa Ha uyuwio. KosiHeapHi
BEKTOPU

* W0 make: BEKTOP; MOJY/Ib i HarpsiM BEKTOPa;
OJVHUYHHI BEKTOD; HYJ/b-BEKTOD; KOJliHeapHi

BEKTOpH; TPOTWIEXKHI BEKTOPH; KOOpPAMHATH

BEKTOPa; CyMa i pi3HUIS BeKTOpiB; NOOYTOK




K-t
roj

3MicT HaBYa/ILHOTO0 MaTepiaay

Jlep>xaBHi BUMOTH 10 PiBHSI 3ara/ibHOOCBITHBOI
Mi/ITOTOBKH YUYHA

CxkasisipHuil J0OYTOK BEKTOPiB

BEKTOpA Ha 4MCIIO;,

* 5K 3a0amu BeKTOD;
* 5K 8I0K/1aCmMH BEKTOP BiJ| 3a/]JaHOI TOUKU;

* 30 SKHUMHM NPAGUAAMH 3HAXO00SiMb: CyMy
BEKTOPiB; JOOYTOK BeKTOpa Ha YHUCIIO
dopmyioe:
* O03HAQUeHHs: PIBHUX BEKTOPIB; CKaJSpPHOTO
N00yTKYy BEKTOPiB,;
* gracmueocmi: Jin Haj, BeKTOpaMmu;
CKa/sIpHOTO MHOJKEHHS BEKTOPIB
300pakye i 3HaXoJUTh HAa Ma/IIOHKAaXx:
BEKTOp; BEKTOD, PiBHUI ab0 TIPOTU/IEKHUM JTaHOMY,
KOJIiHeapHUM i3 JaHuM, y T. 4. 3a MOro
KOOpAMHAaTaMH{; BEKTOp, 10 [OpPiBHIOE CyMi
(pi3HuIli) BeKTOpIB, 100YyTKY BeKTOpa Ha YUC/I0
00uHC/II0E:
* KOOpAWHATA  BeKTopa, Ccymu  (pi3HuL)
BEKTODIB, 00yTKy BeKTOpa Ha YKCIIO;
* CKassipHUl 100yTOK BEKTOPIB;
* [IOB)KMHY BEKTOpa, KYyT MK /JBOMa BEKTOpaMu
00I'pyHTOBYE PIBHICTB, KOJIIHeapHiCThb,
TNepreHUKYJISpPHICTh BeKTOPIB

3dCTOCOBY€E BUBUEHI 03HAueHHS i BIaCTUBOCTI

10 pO3B’A3yBaHHs 3a/iau




K-t

3MicT HaBYa/ILHOTO0 MaTepiaay

Jlep>xaBHi BUMOTH 10 PiBHSI 3ara/ibHOOCBITHBOI

roj Mi/ITOTOBKH YUYHA
14 Tema 2. PO3B’AA3YBAHHSA Yuyenb/yueHuns:
TPUKYTHUKIB MOSICHIOE:
Teopemu KOCHHYCIB i CHHYCiB * 1I]0 03HAYAE «PO3B’SA3aTH TPUKYTHUK»;
Po3B’s13yBaHHs TPUKY THUKIB e OCHOBHI aIrOPUTMH PO3B’A3yBaHHs
®opmynu 1 3HAXO[KeHHS TPUKYTHHKIB
IUIOL TPUKYTHHKA dopmy.1I0€ TeOpeMy: KOCHHYCIB; CHHYCiB
3alMCy€ Ta TMOACHIE (OpMyIU  TIOL
TPUKYTHUKA (I"epoHa; 3a ;BOMa CTOPOHAMH i KyTOM
Mi>K HUMH)
300pakye Ta 3HAXOJUTh HA Ma/IIOHKaxX
e/leMeHTU TPUKYTHHKA, HeOOXifHi [y 00uncieHHs
1ioro HeBiJJOMUX e/IeMeHTIB
00UMCTIOE: ZIOBKMHHU BiJ[Pi3KiB Ta TpaaycHi
MipHU KYyTIB Y TPUKYTHUKAX; IUIOLLi TPUKYTHUKIB
PO3B’A3y€ TPUKYTHUKU
3aCTOCOBY€ BUBUeHi (OpPMy/M 1 BIaCTUBOCTI
[l0 pO3B’sI3yBaHH4 3a/ia4
8 Tema 3. ITPABUJIBbHI YyeHnb/yueHULs1:

MHOI'OKYTHUKU. [JOBXMNHA
KOJIA. IVTIOIIIA KPYT'A
[TpaBunbHMM MHOI'OKYTHUK

fioro BUAM Ta  BJACTUBOCTI.
[TpaBU/IbHKI MHOTOKYTHHK, BIMCAHWUN
y KOJIO Ta ONMCaHWi HaBKOJIO KoJla

HoBxuHa Kona. loBXWHA AyTU
KoJIa

[Tnomia Kpyra Ta Moro 4acTvH

HABOAWTH MPHUK/IAAU TeOMeTpUUHUX iryp,
yKasaHUX y 3MICTI
MOSICHIOE, 10 Take: Jyra Koja; JOBXHWHA
KOJIa; TI/IOIIA Kpyra; TIpaBUIbHUNA MHOTOKYTHUK
(TPUKYTHUK, YOTUPUKYTHHK, IIIeCTUKY THUK),
BITMCAHWH Y KOJIO Ta ONMCAHUI HaBKOJIO KOJia
dopmyroe:
* 03HAYeHHs: TIPaBUIBHOTO  MHOTOKYTHHKA;
KPYrOBOT'O CeKTOpa; CerMeHTa;
* meopeMy: TIPO Bi/HOLIIEHHSI JOBKWHU KOJa 10
1ioro fiameTpa; Mpo I/IoUly Kpyra
3aMHMCy€ Ta MOSAICHIOE (HOpPMYJTy:

* pajiyca KoJia 3a CTOPOHOIO BIHMCAHOTO B HHOTO

NPaBUBHOTO MHOTOKYTHHKa (TPUKYTHHKA,
YOTUPHUKYTHUKA, LLIECTUKYTHHUKA);
e pajiiyca Koja 3a CTOPOHOK  ONMCAHOrO
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3MicT HaBYa/ILHOTO0 MaTepiaay

Jlep>xaBHi BUMOTH 10 PiBHSI 3ara/ibHOOCBITHBOI

roj Mi/ITOTOBKH YUYHA
HABKO0JI0O HBbOTO TIPAaBU/IBLHOTO MHOTOKYTHHKA
(TpUKYTHUKa, YOTUPUKYTHHUKA,
LIeCTUKYTHUKA);

* JOBXXMHM KOJa i IyTU KOJIa;

* [IOLLi Kpyra, CeKTopa, CermeHTa
oyaye TpaBUIbHUN TPUKYTHHUK,

YOTHUPUKYTHHUK, LIECTUKYTHHUK
00YHC/TIOE:

* pafiyc KoJja 3a CTOPOHOK BIMCAHOTO B HBOTO
MpaBUIBHOTO MHOTOKYTHMKA (TPUKYTHHKA,
YOTUPHUKYTHHKA, 111eCTUKYTHUKA) i HAaBIaKy;

* pafiiyC KoJjia 3a CTOPOHOK OINKCAaHOI'0 HaBKOJIO
HbOT'O MPaBUIBHOTO MHOI'OKYTHHKA
(TPUKYTHHKA, YOTUPUKYTHUKA, [LIECTUKYTHHKA)
1 HaBIIaKY;

* JIOBXXWHM KOJIa I [yTU KOJa;

* IUIOLLi Kpyra, CeKTopa i cermeHTa
AOBOAUTH (HOpMYJIy:

* pafiyca Kosa 3a CTOPOHOK BIMCAHOTO B HBOTO
MPAaBW/IBHOTO MHOTOKYTHHKA (TPUKYTHHKA,
YOTUPUKYTHHKA, LLIeCTUKYTHHKA);

* pajiyca Kojda 3a CTOPOHOK  OMNMCAHOTO
HaBKOJI0 HbOTO MPAaBU/IBHOIO MHOTOKYTHHKA
(TPUKyTHUKA, YOTUPUKYTHUKA, 111€CTUKYTHHUKA)
3aCTOCOBY€ BUBUEHi O3HaueHHs, Gopmyau i

BJIACTMBOCTI /10 PO3B’sI3yBaHHs 3a/lau
12 Tema 5. TI'EOMETPHUYHI YdeHnb/yuenung:

INEPETBOPEHHSA

[TepemiijenHsi (pyx) Ta Woro
BJIACTUBOCTI

CumeTpisi BiJHOCHO TOYKH |
[IpSIMOI, [I0BOPOT, rapasejbHe
repeHeCceHHs

PiBHicTb diryp

[TeperBopeHHs1 TOAiOHOCTI Ta

HaBO/UTH MPUK/IA/IH:

 ¢iryp Ta ix o6pa3iB Mpu reoMeTpUUHUX
TepeTBOPEHHSIX, YKa3aHUX y 3MiCTi;

* (iryp, fiKi MawTb LEHTp CUMeTpii, Bich
CUMeTpiJ;

* piBHMX i OAiOHUX Giryp
MOSICHIE, 1110 Take: mepeMimleHHs (pyXx);

obpa3 ¢irypu mpu reoMeTpUYHOMY TiepeMillleHHi;
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3MicT HaBYa/ILHOTO0 MaTepiaay

Jlep>xaBHi BUMOTH 10 PiBHSI 3ara/ibHOOCBITHBOI
Mi/ITOTOBKH YUYHA

HOro B/IaCTUBOCTI
[Mogibnicte  ¢iryp.  I[Tnomi
nofZibHux Qiryp

¢birypa, cuMeTpuuyHa [JaHid BiJHOCHO TOYKH
(npsimoi); cuMeTpis BiZHOCHO TOUKH (TIpPSIMOY);
riapasesibHe repeHeceHHs1; TIOBOPOT; PiBHICTbL iryp;
TiepeTBOPeHHs Mo/[iOHOCTi; MoAiOHICTE Giryp
dhopmyroe:
* 03HaueHHs: PiBHUX (iryp; momioHux Giryp;
* gracmueocmi: repeMmileHHs; CUMeTpii
BifIHOCHO TOUKM (TIpsAMOi); MapasaesbHOro
IIepeHeCeHHs;  IOBOPOTY;  I1epeTBOPEeHHS
Mo/1iOHOCTi;
* meopeMy TIPO BiJIHOIIEHHS TUIOIN] TMO/iOHUX
MHOI'OKYTHUKIB
300pa)kye i 3HAXOAMTH Ha MaJltOHKaxX (irypwy,
B sKi mepexojsTh AaHi (irypu mpu pisHUX BUAAX
repeMilljeHb Ta IepeTBOpPeHHi moAibHOCTi

00YHC/TIOE [IOBKUHU BifIpi3KiB y MomiOHMX
dirypax, ruioii nogibHux iryp

O0OIPpyHTOBY€: CHMETPUYHICTh [BOX iryp
BiJHOCHO TOYKHM (TpsiMOi); HasiBHICTL y ¢irypu
teHTtpa (oci) cuMmetpii; piBHiCTH diryp i3
3aCTOCYBaHHSIM TiepeMilleHb; MoAiOHICTh (iryp

AOBOANTD:

* gnacmueocmi: CUMeTpil BiIHOCHO TOYKH
(npsimof); riapasieJisHOro riepeHeCceHHsl;
TIOBOPOTY; TIepeTBOPEeHHSI 0/1i0HOCTi;

* meopeMy TIPO BiJJHOIIEHHS TUIOL] TMO/iOHUX
TPUKYTHUKIB
3aCTOCOBYE BUBUEHI O3HAYeHHs U

B/JIACTUBOCTI /10 PO3B’sA3yBaHHs 3a/lau

Tema 7. IIOBTOPEHHSA 1
CUCTEMATU3ALIA
HABYAJ/IBHOI'O MATEPIAJIY




