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MOSACHIOBAJIBHA 3AIIUCKA
Mema 6a3060i 3acanvHoi cepeOnboi oceimu’. PO3BUTOK Ta CoOIliaizallis
ocoOUCTOCTI YyuHIB, (OPMYyBaHHS iXHBOI HAI[IOHAJIBHOT CaMOCBIJOMOCTI, 3arajibHOi
KyJIbTYpH, CBITOTJISIZIHUX OPIEHTUPIB, E€KOJOTTYHOI'O CTHJII0O MHCJICHHS 1 TOBEJIHKH,
TBOPYMX 3JI0HOCTEH, MOCHITHUIIPKAX HAaBUYOK 1 HABUYOK JKUTTE€3a0€3MEUCHHS,
3IaTHOCTI JI0 CAMOPO3BUTKY Ta CAMOHABUYAHHS B yMOBaX TJI00QTBHUX 3MIH 1 BUKJIUKIB.

BunyckHUK OCHOBHOI IIKOJM — 1€ MAaTpiOoT YKpaiHW, SKUM 3Ha€ ii icTOpito;
HOCI¥ YKpaiHCBKOI KyJIbTYpH, SKUU MOBaXXKa€ KyIbTYPy IHIIUX HAPOJIiB; KOMIICTCHTHHM
MOBEIIb, 10 BUIBHO CIUJIKYETHCS JIEPKABHOK MOBOIO, BOJIOJIIE TaKOXK pimHOIO (Y pasi
BIIMIHHOCTI1) ¥ OIHIEIO UM KUJIbBKOMa 1HO3EMHUMHU MOBaMH, Ma€ Oa)KaHHsI 1 31aTHICTh J10
CaMOOCBITH, BUSIBJISI€ aKTHBHICTh 1 BIAMOBITAIBHICTh Y TPOMAJCEKOMY W 0COOHMCTOMY
KUTTI, 37AaTHUW O WIANPUEMIIMBOCTI Ta IHIIIATUBHOCTI, Ma€ YSABJICHHS IIPO
CBITOOY/IOBY, OEpPEKHO CTaBUTHCS A0 MPUPOAH, OE3MEUHO W JOIIIILHO BUKOPUCTOBYE
JOCSITHEHHS HAYKU 1 TEXHIKH, TOTPUMYETHCS 3[I0POBOTO CIIOCOOY JKUTTH.

[IpoBimHuM  3acoboMm  peaiizalii  BKa3aHOI METH €  3alpPOBAJKEHHS
KOMITETEHTHICHOTO TIAXOMy Y HaBYAIbHO-BUXOBHHMHMI TMpOIEC 3arajJbHOOCBITHBHOI
IIKOJI HUISIXOM ()OpPMYBaHHSI MPEIMETHUX 1 KITIOYOBUX KOMIIETEHTHOCTEH.

Kypc MaremaTuku OCHOBHOI IIKOJIM JIOTIYHO TPOJIOBXKYE pealli3allifo 3aBIaHb
MaTeMaTHYHOI OCBITH Y4YHIB, pO3MOYaTy B IIOYATKOBUX KJacaX, PO3IIUPIOIYH 1
JIOTIOBHIOIOYX 1[I 3aBJaHHS BIANOBIAHO O BIKOBUX 1 IM3HABAJIBHUX MOKIHUBOCTEH
mKoysIpiB. B ocHOBY moOy/10BM 3MICTy Ta OpraHizallii mporecy HaBYaHHS MaTEeMaTUKU
MOKJIAICHO KOMHEeMeHMHICHULL nioxid, BIANOBIAHO JO SKOTO KIHIICBUM PE3yJIbTaTOM
HAaBYaHHS TIpenMeTra € CcQPOpPMOBaHI TMEBHI KOMIIETEHTHOCTI, SK 3JaTHOCTI YYHS
3aCTOCOBYBaTH CBO1 3HAHHS B HABYAIBHUX 1 pPEATbHUX JKUTTEBUX CHUTYaIIisX,
MOBHOI[IHHO OpaTH y4acTh B JKUTTI CYCIJIbCTBA, HECTH BIAMOBINANBHICTH 3a CBOI Mii.
HaBuanHs maTemMaTWKM B OCHOBHIM IIKOJI mependadyae (OpMYBaHHS MPEAMETHOI
MaTeMaTUIHOI KOMIETEHTHOCTI, CYTHICHUM OMUC SKO1 MOojaHo y po3aini «OdikyBaHi
pEe3yNbTaTH HABYAIBHO-II3HABAJIBHOT JISTBHOCTI» 11i€i  mporpamu. DopmMyBaHHS
3a3HAYEHOI KOMIIETEHTHOCTI MIAMOPSAIKOBYEThCS pealizallii 3arajdbHUX 3aBIaHb
IIKUTBHOT MaTEMaTUYHO1 OCBITH. J[0 HUX HaJekKaTh:

o (dhopmyBaHHS cmaeienHs 110 MaTeMAaTHKWA SK HEBII €MHOI CKJIaJ0BOi
3arajibHOi KYJbTYpPH JIFOJIMHU, HEOOX1HOT YMOBH ii IOBHOILIIHHOTO XUTTSl B Cy4YaCHOMY
CyCHIJIbCTBI Ha OCHOBI O3HAaWOMJIGHHS 3 1A€IMH 1 METOJaMH MaTEeMaTHUKH SK



VHIBEpCAIbHOI MOBHM HAyKH 1 TEXHIKM, €(QEeKTHBHOrO 3aco0y MOJEIIOBaHHS 1
JOCIIPKEHHSI POLECIB 1 SIBUIL] HABKOJIMILHBOIO CBITY;

e 3a0€3NCUYCHHS 0607100iHHA MAaTEMAaTUYHOI0 MOBOIO, PO3YMIHHS HUMU
MaTeMaTUIHOI CHMBOJIIKHA, MaTeMaTHYHUX (GOPMYJ i MOJENeH SK TakuX, IO JAIOTh
3MOT'y OIMCYBATH 3arajbHi BIaCTUBOCTI 00’ €KTIB, IPOLECIB Ta SBHILL;

e (dopmyBaHHS  30ammuocmi  JOTIYHO  OOIPYHTOBYBaTHM Ta  JOBOJIUTHU
MaTeMaTU4Hl TBEPKEHHS, 3aCTOCOBYBaTM MaTE€MaTHM4HI METOAM Yy IIpolieci
pPO3B’sA3yBaHHS HABYAJBHUX 1 TMPAKTHYHHX 3a7a4, BHKOPHUCTOBYBATH MaTeMaTHYHI
3HAHHS 1 BMIHHS I1]1 YaC BUBYEHHS 1HIINX HABYAIHHUX MPEIMETIB;

® PO3BUTOK VMIiHb TIPAIIOBATH 3 MiIPYYHUKOM, OIpPAIlbOBYBAaTH MaTEMaTH4HI
TEKCTH, IIYKaTH 1 BHKOPHCTOBYBAaTH JOJATKOBY HaBYAJIbHY iH(OpMAIlit0, KPUTUIHO
omiHIOBaTH 3700yTy 1HdoOpMaIiio Ta 1i JpKepenaa, BHOKPEMJIIOBATH TOJIOBHE,
aHaii3yBaTH, pOOUTM BHUCHOBKHM, BUKOPUCTOBYBATH OTpUMaHy I1HpoOpMaIioo B
0COOUCTOMY KHTTI;

e bopMmyBaHHS 30amHocmi OIIHIOBATH TPABUJIBHICTH 1 PpaIllOHAIBHICTD
pO3B’sA3yBaHHS MATEMAaTHYHUX 3a7a4, OOTPYHTOBYBAaTH TBEP/KCHHS, NPHAMATH
pIIIIEHHS B YMOBaX HEMOBHO1, HA/UTUIIIKOBO1, TOUHOI Ta KMOBIpHICHOT 1H(pOpMAIIii.

KpiM 1ux 3araJibHUX OCBITHIX 3aBJlaHb B OCHOBHIM IIKOJII pPeai3yloThCs Taki
crienui4H1 JJ1s JTAHOTO €Tany HaBYaHHS MaTEeMaTHUKH OCBITHI 3aB/IaHHS:

® DO3IIMPEHHS 3HAHb NPO YHUCIO (Bl HATypalbHUX YHCENl 10 AIMCHHX),
(bopMyBaHHS KyJIbTypHU YCHUX, MUCbMOBHX, IHCTPYMEHTAJIbHUX O0YHCIICHD;

e (dopMyBaHHS CUCTEMU (PYHKIIOHATBHUX TOHSITH, YMIHb BHUKOPHUCTOBYBATU
dbyHKIT Ta X Tpadiku AT XapaKTePUCTHKH 3aJEKHOCTEH MK BEIWYMHAMH, OIHUCY
SIBUII] 1 TIPOIIECIB;

e 3a0e3MeYeHHS  OBOJIOJIHHS  y4YHSMH MOBOIO  airedpu, yMIHHSIMHU
3MIMCHIOBATH TIEPETBOPCHHS  ayreOpaidHUX  BHUpa3iB, PO3B’S3yBaTH  PIBHSAHHS,
HEPIBHOCTI Ta iX CHCTEMH, MOJCIIOBATH 3a JOMOMOTOI0 PIBHSHB peajbHI CHUTYaIlii,
TOSICHIOBATH 3100y TI PE3yIbTaTH;

e 3a0€3MEeUCHHS OBOJIOJIHHS MOBOIO TE€OMETpii, PO3BUTOK iX IMPOCTOPOBHX
ysIBJICHb 1 ySIBH, YMiHb BHKOHYBAaTH OCHOBHI r€OMETpPHUYHI MOOYIOBH 3a JOTIOMOTOIO
T€OMETPUYHHUX THCTPYMEHTIB (JIIHINKU 3 TMOAUIKAMU, TPAHCTIOPTHPA, KOCUHIIS, IUPKYJIST
1 JTHIHAKW);

e (opMyBaHHS 3HAHb PO TEOMETPUUHI PITYpH HA TUIOIIUHI, iX BIACTHBOCTI, a
TaKOX YMiHb 3aCTOCOBYBATH 3/100yTi 3HAHHS y HABYAIBHUX 1 JKUTTEBUX CUTYAIIIsX;

e (hopMyBaHHS YSBIEHHS MPO HAWUIMPOCTINII T€OMETpUYHi (Qirypu B mpocTopi
Ta iX BJIACTUBOCTI, @ TAaKOXX IMEPBHHHUX YMIiHb 3aCTOCOBYBATH iX y HaBUYAIBHHUX 1
KUTTEBUX CUTYAIIISX;

e O3HAWOMJICHHS 31 crmoco0aMu 1 METOoJaMH MaTeMaTHYHHUX JIOBECHb,
dbopMyBaHHS YMiHb TX IPAKTUYHOTO BUKOPUCTAHHS;

e (hopmyBaHHS 3HAHb PO OCHOBHI T€OMETPUYHI BEIMYNHU (JIOBXKUHY, TUIOILY,
00’em, Mipy KyTa), PO CIIOCOOM iX BUMIPIOBAHHS ¥ OOYMCICHHS IS TUIAaHIMETPUYHUX 1



HAWIPOCTIINUX CTEPEOMETPUYHUX (Iryp, a TaKoXX YMIHHA 3aCTOCOBYBATH 3400YyTl
3HAHHS Y HAaBYAJIbHUX 1 JKUTTEBUX CUTYaLISIX;

® BUBYEHHSA T'€OMETPUYHUX IMEPETBOPEHb IUIOMIMHMA Ta IX HaWMPOCTIIIHNX
BJIACTUBOCTEH, a TakoXX pO3BUTOK B YyYHIB (YHKUIOHAIBHUX YSABJICHb Ha
r€OMETPUYHOMY 3MICTI;

Kpim TOro, HaBYaHHS MaTeMaTHKU Ma€ 3pOOUTH MEBHUN BHECOK Yy (DOpMYyBaHHS
KIIFOYOBUX KOMIIETEHTHOCTEH.

Kirouosi KommnonenTu
KOMIIETEHTHOCTI

1 CninikyBaHHS Yminna: craButy 3anMTaHHg 1 po3ni3HABaTH
nep:kaBHOIO (i piTHOIO | TPOOIEMY; MIPKYBaTH, POOUTH BUCHOBKH Ha OCHOBI
—y pasi iHpopMallii, mojganoi B pisHUX Gopmax (y TaOIHUIIX,

BiAMiHHOCTI) MOBaMHU | Jiarpamax, Ha rpadikax); po3yMiTH, MOSICHIOBATH 1
NEPETBOPIOBATH TEKCTU MAaTEMaTUYHUX 3a/1a4 (YCHO 1
MUCBMOBO), FPAMOTHO BUCJIOBIIIOBATUCS P1THOIO
MOBOIO; JJOPEYHO Ta KOPEKTHO B)XMBATH B MOBJICHHI1
MaTeMaTHYHY TEPMIHOJIOT110, YITKO, JAKOHIYHO Ta
3p0o3yMiI0 (popMyIIOBaTH AYMKY, apryMEHTYBATH,
JIOBOJIUTH TIPABUWIIBHICTH TBEPIXKEHD; MOMOBHIOBATH
CBIi CJIOBHUKOBHUU 3arac.

Cmaenennsa: po3yMiHHS BaXXJIMBOCTI YITKUX Ta
JAKOHIYHUX (DOPMYITFOBAHb.

Haeuanwvni pecypcu: 03Ha4€HHS TIOHSATD,
(dbopMyITIOBaHHS BIACTUBOCTEMH, TOBEJACHHS TEOPEM

2 ChninkyBaHHA Yminna: cninkyBarucs iH03€MHOIO MOBOIO 3
iHO3eMHHMHM MOBaMH | BUKOPHUCTAHHSAM YUCITIBHUKIB, MATEMAaTUYHUX MTOHSATH 1
Haly)KUBaHIIINX TEPMiHIB; CTABUTH 3alTUTAHHSI,
dbopmysroBaTH MPOOIIEMYy; 31CTaBIATH MaTeMaTHIHUI
TEPMiH Y1 OyKBEHE MO3HAYCHHS 3 HOT0 MOXO0/KCHHIM
3 1HO3eMHO1 MOBH, MTPaBUILHO BUKOPUCTOBYBATH
MaTEMaTUYHI TEPMIHH B MIOBCSIKIEHHOMY YKUTTI.
Cmaenenns: yCBIIOMIICHHS BaXKJTUBOCTI BUBUCHHS
1HO3EMHHUX MOB JIJISI PO3YMIHHS MaTEMaTHIHHUX
TEPMIiHIB Ta MO3HAYECHB, TOMTYKY iHpOpMAIIii B
IHITOMOBHHUX JIXKepeax.

Haeguanwni pecypcu: TeKCTU 1HO3EMHOIO MOBOIO 3
BUKOPUCTAHHSIM CTAaTUCTUYHUX JAHUX, MATEMAaTHIHUX
TEPMiHIB

3 MaremaTuyHa Yminna: onepyBatu 4nciaoBoro iH(opmailiero,




KOMIIETEHTHICTh

FEOMETPUYHUMU 00’ €KTaMM Ha TUIOLIMHI Ta B
MPOCTOP1; BCTAHOBIIOBATH BIIHOLIECHHS M1XK
pealbHUMHU 00’ €KTaMH HaBKOJIUIIIHBOT IIMCHOCTI1
(MpUPOJHUMHU, KYJABTYPHUMHU, TEXHIYHUMH TOLIO);
pPO3B’sI3yBaTH 3aj7a4i, 30KpeMa MPaKTUYHOTO 3MICTY;
OyayBaTH 1 TOCIKYBaTH HAUTIPOCTIII MaTeMaTH4H1
MOJEIN1 peallbHUX 00'€KTIB, IPOLIECIB 1 SIBUIII,
IHTEpPIPETYBaTH Ta OI[IHIOBATU PE3YyJIbTATH;
MPOTHO3YBATH B KOHTEKCT1 HABYAJILHUX Ta
MPaKTUYHUX 33/1a4; BAKOPUCTOBYBATH MaTEMaTUUH1
METOAM Y )KUTTEBUX CUTYAIIISX.

Cmaenenna: yCBITOMIICHHS 3HAUEHHS] MATEMaTUKU
JUJIS1 TIOBHOIIHHOT'O JKUTTS B Cy4aCHOMY CYCIJIBCTBRI,
PO3BUTKY TEXHOJIOT1YHOTO, EKOHOMIYHOTO ¢
000POHHOTO MOTEHINIATY AeP>KaBU, YCHIIIHOTO
BUBYEHHS 1HIINUX AUCLMUILIIH.

Haeuanwvni pecypcu: po3B's3yBaHHS MaTEMaTUYHUX
3a/1a4, 30KpemMa TaKuXx, 1110 MOJIEIIOI0Th peabH1
KUTTEBI CUTYaIil

OcHoBHi
KOMIIETEHTHOCTI y
NPUPOTHUYUX
HAYKaX i TEXHOJIOTisIX

Yminna: posmnizHaBaTu mpoOJIEMH, 1[0 BHHUKAIOTH Y
JOBKULITI 1 SIK1 MOYKHA PO3B’s13aTH 3ac00aMu
MaTeMaTHUKH; OyIyBaTH Ta JOCITiHKYBaTH
MaTeMaTH4H1 MOJIEJIi MPUPOTHUX SBHUIIL 1 MPOIIECIB.
Cmaenenns: yCBIIOMIICHHS BOKIMBOCTI MAaTEMATHKH
K YHIBEpCaJIbHOI MOBHU HayKH, TEXHIKH Ta
TEXHOJIOT1H.

Haeuanwni pecypcu: cknaganus rpadikiB Ta giarpam,
K1 UTIOCTPYIOTHh (PYHKITIOHATBHI 3aJICKHOCTI
Pe3yIbTaTIB BILIUBY JIFOJICHKOI JISTIBHOCTI HA TIPUPOIY

Indopmauniiino-
uudposa
KOMIIeTEHTHICTH

Yminna: ctpykrypyBatu aHi; JiTH 32 allTOPUTMOM
Ta CKJIAJaTH aJITOPUTMU; BU3HAYATH TOCTATHICTh
JAHUX IS pO3B’sI3aHHA 3a/1a41; BAKOPUCTOBYBATU
pi3H1 3HAKOB1 CUCTEMH; 3HAXOUTH 1H(HOpPMAITito Ta
OI[IHIOBATH ii TOCTOBIPHICTH; IOBOJAUTH ICTUHHICTh
TBEP/KCHb.

Cmaenennsa: KpUTUIHE OCMUCIICHHS 1HpOpMAIIii Ta
JOKEpe 11 oTpuMaHHS; yeBimoMaeHHs BaxmuBocTi IKT
7Tt €EKTUBHOTO PO3B’I3yBaHHS MAaTEMAaTHIHHUX
3azay.

Haeuanwni pecypcu: Bizyanizallis JaHHX, T00y10Ba
rpadikiB Ta Jiarpam 3a JI0MOMOI00 IPOrpaMHHUX




3ac001B

YMiHHSA BUUTHCH
BIIPOJOBK KUTTSH

Yminna: Bu3HauaTH MeTy HaBYAJIBHOI A1SIIBHOCTI,
BIIOMpPATH 1 3aCTOCOBYBATH MOTPIOHI 3HAHHS Ta
CIIOCOOM JISNTBHOCTI JJIS1 IOCATHCHHS ITI€1 METH;
OpraHi3oBYBaTH Ta IUIAHYBATH CBOIO HABYAJIbHY
JISTTBHICTB; MOJICJIIOBATH BJIACHY OCBITHIO TPAEKTOPIIO,
aHai3yBaTH, KOHTPOJIIOBATH, KOPUTYBATH Ta
OI[IHIOBATH PE3YJIbTATU CBOET HABYAIBHOT AISTBHOCTI;
JIOBOJIUTH NIPABUIIBHICTH BJIACHOTO CY/KEHHS a00
BU3HABATU TOMUJIKOBICTb.

Cmaegnenna: yCBITOMIICHHS BIIACHUX OCBITHIX MOTPeO
Ta IIHHOCT1 HOBUX 3HaHb 1 BMiHb; 3aI[IKABJICHICTb Y
Mi3HAHHI CBITY; PO3YMIHHS BaKJIMBOCTI BUUTHUCS
BITPOJIOBXK >KUTTS; MPAarHEHHS 0 BIOCKOHAJICHHS
PE3yNbTATIB CBOET NISITBHOCTI.

Haesuanwvni pecypcu: MOeIOBaHHS BIACHOT OCBITHBOT
TpaeKkTopii

InimiaTUBHICTE i
MiINPUEMIIUBICTH

Yminna: renepyBaTu HOBI 171€1, BUPILIYBATH KUTTEBI
npo0iieMH, aHali3yBaTH, MPOTPO3yBaTH, yXBAIIOBATH
ONITUMAaJIbHI PIIIEHHS; BUKOPUCTOBYBATH KpUTEPIi
palioHaIBLHOCTI, MPAKTUIHOCTI, €EKTUBHOCTI Ta
TOYHOCTI, 3 METOI0 BUOOPY HAHKPAIIIOTO PIIICHHS;
apryMeHTYBaTH Ta 3aXUIIATH CBOIO MO3HUIIIIO,
JMCKYTYBaTH; BUKOPUCTOBYBATH PI3HI CTpaTerii,
ITyKalO4d ONTUMAIBHUX CTIOCO0IB pO3B’ I3aHHS
KUTTEBOTO 3aBJIaHHS.

Cmaenennsa: 1HIIATUBHICTD, BIANOBIAAJILHICTD,
YIEBHEHICTh Yy c001; MEPEKOHAHICTh, 10 YCIIiX
KOMaH/IM — 1€ 1 0COOMCTUH yCIIX; TIO3UTUBHE
OIIIHIOBAHHS Ta MATPUMKA KOHCTPYKTUBHHX 1161
THIITHX.

Haesuanwvui pecypcu: 3anadi mianpueMHUAIIBKOTO
3MicTy (omTUMi3alliliHi 3a1a41)

ConiajabHa i
rpoMajIsiHChbKa
KOMIEeTEHTHOCTI

Yminna: BucnoBntoBaTH BJIacHy AyMKY, CIyXaTH 1
YyTH IHITUX, OI[IHIOBATH apTyMEHTH Ta 3MIHIOBATH
JTyMKY Ha OCHOBI JIOKa3iB; apryMEHTYBaTH Ta
B1JICTOIOBATH CBOIO MO3HIIII0; YXBAITIOBATH
apryMEHTOBAaH1 PIllIEHHS B )KUTTEBUX CUTYaIIisIX;
CHIBIIPAITIOBATH B KOMaH/I1, BUAUISTH Ta BAKOHYBATH
BJIACHY POJIb B KOMaH/IH1i po0OTIi; aHAJI3yBaTH BJIaCHY




€KOHOMIYHY CUTYaIlil0, POJUHHUIN OIOIKET,
KOPHUCTYIOUHUCh MATEMATUYHUMU METOIAMM;
OpIEHTYBATHUCS B LIMPOKOMY KOJI1 MOCHYT 1 TOBapiB Ha
OCHOBI YITKHX KpUTEPIiB, POOUTHU CHIOKUBUMIA BUOIp,
CIIMPAIOYUCh, 30KpEMa, 1 Ha MaTeMaTHUYHI JIaHi.
Cmaegnenna: oMaiIuBICTh 1 IOMIPKOBAHICTh; PIBHE
CTaBJICHHS JI0 1HIIMX HE3aJeKHO BIJ CTATKIB,
COLIATLHOTO MOXOKCHHS; BIAIIOBIIAIBHICTD 32
CIIUIBHY CIIPaBY; HAJAIITOBAHICTh HA JIOT1YHE
OoOTrpyHTYBaHHS MO3UIIIT 6€3 IepPeIYacCHOr0 NePexoly
710 BUCHOBKIB; 1OBara [0 Mpas JIOJJMHU, aKTUBHA
MO3UIIIS T[0JI0 OOPOTHOU 13 TUCKPUMIHAIIIEO.
Haeuanwvni pecypcu: 3a1adi coliagbHOTO 3MICTY

Oo0i3HaHICTD i
CAMOBHMPAKEHHS Yy

cepi KyabTYpH

Yminna: 3nificHioBaTi HEOOX1IH1 PO3PAXYHKH J1JIs
BCTaHOBJICHHS TPOTIOPILiii, BIATBOPEHHS MEPCTIICKTHBH,
CTBOPEHHSI 00’ €MHO-TIPOCTOPOBUX KOMITO3UII1H;
YHAOYHIOBAaTH MaTeMaTU4HI MOJIeTi, 300pakaTu
¢irypu, rpadiku, puCyHKH, CXEMHU, J1arpamu.
Cmaenenna: yCBITOMIICHHS B3a€EMO3B’SI3KY
MaTEeMaTUKU Ta KyJIbTYypH Ha MIPUKIAAX 3
aApXITEKTYPH, )KUBOTIUCY, My3UKH Ta 1H.; PO3YMIHHSI
BaYXJIMBOCT1 BHECKY MaTEMAaTHKIB Y 3arajJbHOCBITOBY
KYJbTYpY.

Haeuanwni pecypcu: MaTeMaTU4YH1 MOJIEJII B PI3HUX
BUJIaX MUCTEIITBA
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Exouioriuna
TPaAMOTHICTB i
310pOBe KUTTS

Yminna: ananizyBatu i KpUTUIHO OLIIHIOBATH
COITiaTbHO-€KOHOMI1YHI1 MO/Ii B IepKaBi HA OCHOBI
CTATUCTUYHHUX JaHUX; BpaXOBYBATH MPABOBI, CTUYHI,
€KOJIOT14YH1 1 COIlialIbH1 HACTIAKU PillleHb;
PO3Mi3HABATH, SIK IHTEPIpETaIlii pe3yIbTaTiB
BUPIIICHHS MPO0JIeM MOXYTh OyTH BUKOPUCTaH1 JIJIsI
MaHITyJTFOBaHHS.

Cmaegnenns: yCBIMOMIICHHS B3a€EMO3B’SI3KY
MaTEeMAaTHKH Ta €KOJIOT1i Ha OCHOBI CTATUCTUYHHX
JTAHWX; OIIaIHE Ta OEPEeKIIMBE BIIHOIICHHS /10
PUPOIHIX PECYPCIB, YUCTOTH TOBKUIIS Ta
JTOTPUMAHHS CaHITApHUX HOPM TOOYTY; PO3TIIA
MOPIBHSUTBHOT XapaKTEPUCTHKH 010 BUOOPY
3I0POBOTO CITOCOOY JKHUTTS;, BIIACHA TyMKa Ta TO3UIis
710 3JIOBKMBaHb aJTKOTOJIF0, HIKOTUHY TOIIIO.
Haeuanwvni pecypcu: HaB4YaIbHI MPOEKTH, 33124l




COLIIAJIBHO-€KOHOMIYHOI'0, €KOJIOTTYHOT'O 3MICTY;
3ajJ1ayi, sIK1 CIPUSIOTh YCBIIOMIICHHIO I[IHHOCTI
3JI0POBOTO CIIOCOOY KUTTS

Taki KIIOYOBI KOMIIETCHTHOCTI, SK BMIHHS BYWTHCS, IHIIIATUBHICTD 1
HNIANPUEMIIUBICTD, €KOJOrYHA TPAMOTHICTh 1 3J0pPOBUN CMOCIO KUTTA, COLlajbHA Ta
IpOMAJITHCbKa KOMIIETEHTHOCTI MOXYTh (opMyBaTuCi Biapa3dy 3aco0amMu  ycCix
HaBYAJIbHUX NpeIMETIB. BHOKpeMIIEHHS B HaBYAJBbHUX MPOTPaMax TaKUX HACKPIZHHUX
JHIA KIFOYOBUX KOMIIETEHTHOCTEH K «Ekosoriuna 0e3meka il ctajauii po3BUTOKY,
«I'poMagsiHcbKa BIANOBiAaJBHICTB», «310poB’°s i 0e3neka», «IlixnpuemMnBicTsh I
¢inancoBa rpamMoTHiCTB» cHOpsiMOBaHE Ha (OpPMyBaHHS B Y4YHIB 3/aTHOCTI
3aCTOCOBYBATH 3HAHHS W YMIHHS Yy peajbHUX KUTTEBUX CUTYaIlIsIX.

Hackpi3ni JiHii Ta Ix peanizamist

Hackpizni niHIT € 3aco0oM iHTerpamii KJIYOBUX 1 3arajbHONPEIMETHHX
KOMIIETEHTHOCTEH, HaBYAJIBHMX TPEIMETIB Ta MNPEAMETHUX IUKJIB;, iX HEO0OXiTHO
BpaxoByBaTu MpH (GOPMYBaHHI IIKUIBHOTO CEPEOBUIIA.

Hackpizni 7iHII € coIllaJbHO 3HAYUMHMHU HAJANPEAMETHUMH TEeMaMu, sKi
JoroMaraioTh (OpMYBaHHIO B YUHIB YABJIEHb PO CYCIUILCTBO B IIJIOMY, PO3BUBAIOTH
3/IaTHICTh 3aCTOCOBYBATH OTPUMAaH1 3HAHHS Y PI3HUX CUTYaIIIsIX.

HapuanHs 3a HaCKpi3HUMH JIIHISIMU peajli3yeThCsl HacaMIiepe 1 yepes.

Opeanizayito HABYAILHO20 Ccepedosulya — 3MICT Ta 1Tl HACKPI3HUX TeM
BPaxOBYIOTbCS MpHU (POpMyBaHHI JTYXOBHOT'O, COIIAJBHOTO 1 (HI3UYHOTO CepeoBHIIA
HaBYaHHS;

HAaB4aibHi npeomemu — BUXOJSYU 13 HACKPI3HUX TE€M IMPU BUBUYEHHI MPEIMETa
IIPOBOJIATHECS BIJMOBIAHI TPaKTOBKH, MPUKIAAM 1 METOAM HABYAHHS, PEalli3ylOThCS
HaJIpeAMETHI, MDKKJIACOBI Ta 3arajbHOIIKUIBHI TPOCKTH. PoJIb HAaBYANBHUX MPEIMETIB
IpyU HABYAaHHI 3a HACKPI3HUMH TEMaMH pi3HAa 1 3aJeKUTh BIJ IUIEH 1 3MICTY
HABYaJBbHOI'O TIPEAMETA Ta BiJl TOTO, HACKUIBKU TICHO TOW YW 1HIIUH MPEeIMETHUHN ITHKII
OB’ I3aHUM 13 KOHKPETHOIO HACKPI3HOIO TEMOIO;

npeomemu 3a UOOPOM,

pobomy 6 npoexmax;

NO3AaKIACHY HABYAILHY pobomy i poOOmy 2ypmKia.

KopoTka xapakrepucTuKa HACKPi3HHUX JIiHii

1. Hackpizna niHis «Ekonoziuna 6e3neka i cmanuii po3eumok» CIpsMOBaHa
Ha (OpMyBaHHS B Y4YHIB COIIQJIbHOI aKTUBHOCTI, BIAMOBIMAJBHOCTI Ta €KOJOTIYHOI
CBIZJOMOCTi, TOTOBHOCTI OpaTd yd4acTh y BHPIIIEHHI MUTaHb 30€peKEHHS MOBKULIS 1
PO3BUTKY CYCHUIBCTBA, YCBIIOMJICHHSI Ba*XJIMBOCT1 CTaJOr0 PO3BHUTKY JUIsI MarOyTHIX
MOKOJIHb.



[IpoGnematuka HackpizHOi JiHII «EKojoriuHa Oe3mneka Ta CTaluil PO3BUTOK»
peaizyeThCsl B Kypci MaTeMaTUKH, HacaMIIepe/1, Yepe3 3aBAaHHs 3 pealbHUMU JaHUMU
PO BUKOPUCTAHHA MPUPOJIHUX PECYPCIB, iX 30€peKEHHS Ta IPUMHOKEHHS. AHAIII3 UX
JaHUX CIIPHUSE PO3BUTKY OEpPEXKIMBOTO CTaBICHHS /0 HABKOJIHUIIHBOTO CEpPEIAOBHUIIA,
eKoJsiorii, (OpPMYBaHHIO KPUTUYHOTO MHUCIEHHS, BMIHHS BHpIUIyBaTH NpoOsiemu,
KPUTHYHO OIIIHIOBATH MEPCIEKTUBU PO3BUTKY HABKOJIHMIIHBOTO CEPEIOBHUINA 1 JTIOIMHH.
MoxuBi ypoku Ha BiakputoMy noBiTpi. Ilpu posrmsal miei niHii Ba)JIMBE MICLE
3aiiMaroTh BIICOTKOBI 0OYUCIEHHS, QYHKI1], €IEMEHTH CTATUCTUKHU.

2. Peanizariiss HacKpi3HOi JiHIT «I pomadanceka 8i0onosioaibHicms» CpusTUME
(opMyBaHHIO BiJMOBIJATBHOIO YWIEHA TPOMAJIU 1 CYCIUIBCTBA, 1110 PO3YMIE TPUHIIMIIH 1
MexaHi3MU (DYHKI[IOHYBaHHS cychinbeTBa. Ll Hackpi3Ha JiHIS OCBOIOETHCS B
OCHOBHOMY 4e€pe3 KOJIEKTUBHY AISUIBHICTB (JOCHIIHUIIBKI POOOTH, poOOTH B Tpyrii,
NPOEKTH TOIIO), sIKA TOEAHYE MATeMAaTUKy 3 IHIIMMH HAaBYAIBHUMH TMpEAMETaMHU 1
pPO3BMBAE B YYHIB TOTOBHICTb [0 CIIIBOpalll, TOJEPAHTHICTh MO0 PI3HOMAHITHUX
Croco01B JiSTTBHOCTI 1 TYMOK.

HaByanHs MaTeMaTHKU Ma€ BHKJIMKATH B YYHIB SKOMOTA OibIIE MO3UTHBHUX
emorii, a ii 3MICT — OyTH HaAIJICHUM Ha BUXOBAHHS MOPSATIHOCTI, CTAPAHHOCTI,
CHUCTEMAaTHYHOCT1, TOCIIIOBHOCTI, TOCHAIOYOCTI 1 4ecHocTi. Ilpukiam BUuTES
NOKIIMKaHUW 3irpaTd Ba)IIHMBY poJib Y (OpMyBaHHI TOJICPAHTHOTO CTaBICHHS O
TOBAPUIIIB, HE3aJIEKHO BiJ PIBHS HABYAIBHUX JOCATHEHb. 3 IIi€1 %K HACKPI3HOIO JIIHIEIO
NOB'sI3aH1, HAMPUKIIAJ, TPOLIEHTHI OOYHMCIICHHS, €JIEMEHTHU CTATUCTUKH, 1110 JO3BOJISIOTh
YUHSIM 3pO3yMITH 3HAYEHHS KUTBbKICHUX TTOKAa3HUKIB IIPU XapaKTEPUCTHIIl CYCILIbCTRA 1
HOr0 PO3BUTKY.

3. 3aBaaHHAM HAcKpi3HOI JiHIT «300p0oe’sn i 6e3nexa» € CTaHOBIICHHS YYHS SIK
E€MOIIIHHO CTIMKOTO YJe€Ha CYCHIJIBCTBA, 3/IaTHOTO BECTH 3JOPOBUN CMOCIO KUTTS 1
dbopmyBaTH HABKOJIO ceOe Oe3nedHe )KUTTEBE CEPEOBHIIIE.

Hackpizna mninis «310poB's 1 6e3meka» B Kypci MaTEMaTUKH pealli3ye€TbCs yepes
3aBJaHHS 3 pEAIbHUMH JJAaHUMHU TIPO Oe3MeKy 1 OXOPOHY 310pOB’sl (TEKCTOBI 3aBIaHHS,
MOB’sI3aH1 3 CEPENIOBUIIEM JOPOKHBOTO PYyXy, PYyXOM THIMIOXOAIB 1 TPaHCIOPTHUX
3aco0iB, BIJCOTKOBUMH OOYHCJICHHAMH 1 rpadikaMH, M0 CTOCYIOThCS YHHHHUKIB
pusuky). Ocob6auBo BakiauBui aHaii3 npuunH JTII, moB’s3aHUX 13 MEpPEBUIICHHSAM
IIBUAKOCTI. BapTo 3BepHYTH yBary Ha mpoOieMu, MoB’s3aHi 13 pU3UKAMU IS KUTTS 1
3I0pOB’S TIpM BUBYEHHI OCHOB MaTEMAaTHYHOI CTAaTUCTHKU. BupimenHs mpobiem,
3HAWIEHNX 3 «ara-eeKToM» 2, pO3risl KPaCUBUX F€OMETPUYHMX KOHCTPYKIIIH, HOMIyK
ONTUMAJILHUX METOJ[IB PO3B’S3yBaHHS 3a7a4 TOIO, 3aTHI BUKIMKATH B YYHIB YUMAJIO
PaIiCHUX EMOITIH.

4. Hackpizna ninist «Ilionpuemnugicms i ¢hpinancoea zpamomuicmsp» HaiijeHa
Ha PO3BUTOK JiAEPCHKUX IHIIIATUB, 3JAaTHICTh YCIIIIHO MiSITA B TEXHOJOTIYHOMY
IIBUAKO3MIHHOMY  CEpPEAOBHINI, 3a0e3Me4YeHHsT Kpamoro pO3yMIHHS  yYHSIMU
MPAKTUYHUX aCTEKTiB ()IHAHCOBUX MUTAaHb (3AINCHEHHS 3a0IaJKCHb, IHBECTYBAaHHS,
3aro3W4YeHHs, CTPaXyBaHHs, KPEIUTYBaHHS TOIIO).

2 Nin «ara-echeKToM» MaeTbCs Ha yBasi CriNbHe BUPILLEHHS 3aAadi 3 epeKTOM panToBoro 3A40raay, «eBpUKMY.
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Ils Hackpi3Ha JiHIA TNOB'A3aHa 3 PO3B'SI3yBaHHAM MPAKTUYHUX 3a4ad IIOJ0
IJIaHYBaHHSI TOCTHOJAPChKOT MISUIBHOCTI Ta PeajbHOI OI[IHKU BJIACHUX MOXJIHBOCTEH,
CKJIaJaHHs CIMEHHOTo O0JKETYy, (POpMyBaHHA €KOHOMHOI'O CTaBJIEHHS 10 MPUPOIHUX
pecypciB. BoHa peani3dyeTbes MiJl 4ac BUBUYEHHS BiJICOTKOBHUX OOYHUCIIEHBb, PIBHSHb Ta
(GyHKIIHA.

HeobOxinHoto  ymoBoo  ¢GoOpMyBaHHS  KOMIIETEHTHOCTEM €  JisUTbHICHA
CIpPSIMOBAHICTh HaBYaHHS, SIKa Mepedadae NoCTiiiHe BKIIOYEHHS YUHIB 10 PI3HUX BUIIB
MeJarorivHo JOIUIBHOT AKTHMBHOI HaBYaJbHO-NI3HABAIBHOI JISJIBHOCTI, a TaKOX
MpaKkTUYHa WOro CHOpsIMOBAHICTh. JlOUUIBHO, J€ 1€ MOXJIHWBO, HE JIMIIE IMOKa3yBaTH
BUHUKHEHHS MaTeMaTUYHOro (akTy 13 MPaKTUYHOI CHUTYyallli, a i UIIOCTpyBaTU HOrO
3acTocyBaHHS Ha  mpaktumi. @DOpMyBaHHIO  MaTeMaTUYHOI Ta  KIIOYOBUX
KOMIIETEHTHOCTEH CHpUs€ BCTAHOBJICHHS Ta peadi3allii y HaBYaHHI MaTeMaTUKHU
MDKIPEIMETHUX 1 BHYTPILIIHBOIIPEIMETHUX 3B’ SI3KIB, & caMe: 3MICTOBO-1H(OpMaIIiHUX,
onepaniifHo-NisSbHICHUX 1 OpraHi3aliliHO-METOJAMYHUX. IX BHKOPHCTAHHS IOCHIIIOE
Ni3HABAJIBHUM IHTEPEC YYHIB /10 HAaBYaHHS 1 NIABUIIYE PIBEHb iXHBOI 3arajbHOi
KyJbTYPH, CTBOPIOE YMOBH JIJIsl CHCTEMAaTH3allll HaBUYaJIbHOTO Martepiany 1 popmyBaHHA
HAYKOBOT'O CBITOTJISAY. Y4H1 HA0YBalOTh JIOCBIY 3aCTOCYBAaHHS 3HAHb Ha MPAKTHII Ta
NIEPEHECEHHs X B HOB1 CUTYaIlli.

BaxxnuBy ponb y HaBYaHHI MaTEMaTUKH BIAIrpae CUCTEMAaTUYHE BUKOPUCTAHHS
ICTOPUYHOTO MaTepiaily, KUl MIJBUILY€E THTEPEC 10 BUBUCHHS MAaTEMATUKU, CTUMYJIIOE
HOTAT 710 HAYKOBOT TBOPUYOCTI, IPOOY)Ky€e KPUTUYHE CTAaBJIECHHS 0 (aKTIB, Aa€ yUHIM
YSBIJIEHHS PO MAaT€MaTUKY SIK HEBLA €MHY CKJIQJIOBY 3arajbHOJIIOJCHKOI KyabTypu. Ha
JOXIIJIMBUX TPUKIALaX CIiJ IOKa3yBaTH Y4YHSAM, SIK PpO3BUBAJIMCSI MaTeMaTH4HI
HNOHATTS 1 BIAHOIIEHHA, Teopii # Meroau. O3HaWOMIIEHHS YYHIB 3 IMEHaMHu Ta
Oilorpa¢isMu BUIATHUX YYEHMX, AKI CTBOPIOBAIM MaTeMaTHKy, 30KpeMa BHAATHUX
YKpaiHChKUX MaTEeMAaTHKIB, CIIPUATHME HAI[IOHAIHPHOMY 1 MaTPIOTUYHOMY BHUXOBAaHHIO
IIKOJISIPIiB.

XapakTepucTuKa HAB4YaJILHOI0 3MiCTYy i 0CO0JIMBOCTEl 0ro peasizauii

3MICT MaTEeMaTUYHOI OCBITM B OCHOBHIN IIKOJI CTPYKTYPYETHhCS 3a TaKUMU
3MICTOBUMH JIHISIMU: YUCAA, 8UPA3U; DIBHAHHA | Hepi@HOCmI, (YHKYIl, ceomempuyni
Qieypu, ceomempuuni eeruuunu. KokHa 3 HUX PO3BUBAETHCS 3 YpaxyBaHHSIM 3aB/IaHb
BHUBYCHHS MaTEMATUKH Ha I[bOMY CTYIICHI MIKIJILHOT OCBITH, B SIKOMY BUOKPEMITIOIOTHCS
1Ba OCHOBHI eTamu: 5—6 kmacu 1 7-9 kmacu. OCBITHI 3aBJaHHS Ha TEPIIOMY €Talr
peani3yroThCs Y Tpolieci BUBYCHHS €IMHOTO KypCy MaTEeMaTHKH, HA PYroMy — JIBOX
KypcCiB: anre0pu i reomeTpii.

Kypc mamemamuxu 5-6 knacie mnependadae poO3BHTOK, 30aradeHHs 1
MOTTMOJICHHS 3HAHb YYHIB NP0 4YWcia 1 Mii HaJA HUMH, YUCIOBI ¥ OyKBEHI BUpasH,
BEJTMYMHM Ta X BUMIPIOBAHHS, PIBHSHHS, YHCIOBI HEPIBHOCTI, a TAKOX YSBJICHB PO
okpemi reomeTpuuHi (irypm Ha mwromwuHlI 1 B mnpoctopi. [lonsTiHMK amapar,
O00YHMCITIOBAIBHI AITOPUTMHU, TpadidyHi YMIHHS 1 HABUYKH, 1110 MatOTh OyTH chopMoBaHi
Ha IbOMY e€Tall BUBYEHHS KypCy, € TUM HIAIPYHTSIM, 110 3a0e3neuye yCHiliHe
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BUBUYEHHS B HACTYNHHUX Kjacax ainreOpu 1 reoMeTpii, a TaKOX IHIIMX HABYAJIbHUX
MPEIMETIB, /1€ 3aCTOCOBYIOTHCSI MAaTeMAaTUYHI 3HAHHS.

OCHOBY KypCy CTaHOBHUTH PO3BUTOK MOHSTTS 4yuclia Ta (POpMYBaHHS MIIHHUX
OOYHUCIIOBATBHUX 1 rpa@lyHUX HaBUYOK. Y 5-6 kimacax BiAOyBaeTbCsd MNOCTYIOBE
PO3IIMPECHHS MHOXHHH HATypPaJbHUX YHCEN JO0 MHOXHHH pAIliOHAJLHUX YHCEeT
IUISIXOM TOCJIJIOBHOTO BBEACHHS JpoOiB (3BHYAMHUX 1 JAECATKOBUX), a TaKOXK
BII'EMHUX 4HCEl pa3oM 13 (QOPMYBaHHAM KYJIbTYpU YCHUX, HHUCBMOBHUX,
THCTPYMEHTAJIbHUX OOUYHCIICHb.

HaBuanpHuii Marepian, IO CTOCYEThCA BHUpa3iB, BEJIWYUH, PIBHSAHb 1
HEPIBHOCTEH, TEOMETPUYHUX (Giryp, Mae 3arajioM NpOMNEACBTUYHHN XapakTep.
O3HalioMJIEHHSI 3 HUM TOTY€ YYHIB JO CBIJIOMOIO CUCTEMHOI'O BHBUCHHS BIAMOBITHUX
TEM y Kypcax anredpu 1 reometpii. 30KpeMa, Y4HI MaroTh AICTaTU YSBJIECHHS MPO
BUKOPUCTaHHS OyKB J/JI 3alUCy 3aKOHIB apudMeTHUHUX ik, (HOopMyJ, HAaBUUTUCH
OOYHCITIOBATH 3HAYEHHS MPOCTUX OYyKBEHUX BHUPA3iB, CKJIAJaTH 32 YMOBOK 3ajadi i
PO3B’sA3yBaTH HECKJIAHI PIBHSAHHS MEPIIOT0 CTEIICHS CIIOYaTKy Ha OCHOBI 3aJICKHOCTEH
MDK KOMITOHEHTaMU apu(PMETHYHHUX i, a 3r0JIOM 13 BHKOPHUCTAHHSIM OCHOBHHX
BJIACTHBOCTEH PIiBHSAHB. Ba)kjIuMBe 3HAYCHHS JIJIS MIJITOTOBKU YYHIB JI0 CUCTEMAaTHYHOTO
BUBUYEHHS aireOpu, reoMeTpii Ta IHIIMX MPEAMETIB MAalOTh MOYAaTKOBI BIAOMOCTI MPO
METOJ KOOPJMHAT, 5Kl JICTAI0Th YUHI 5—6 KJIaciB: 300pakKeHHS 4yncesl Ha KOOPANHATHIN
npsiIMid, TPSIMOKYTHAa CHCTEMa KOOPJMHAT Ha IUIOMIMHI, BUKOHAHHS BIANOBITHUX
noOy10B, TOOYI0BA 1 aHAJI3 OKPEMUX TpadiKiB 3AIEKHOCTEH MK BETUUYNHAMH.

[ctoTHEe Miclie y BUBYEHHI KypCy 3ailMaloTh TEKCTOBI 3a/adi, OCHOBHUMU
GYHKIIISIMA SIKUX € PO3BUTOK JIOTTYHOT'O MUCJIEHHS YYHIB Ta LIIOCTpaIlisl MPaAKTUYHOTO
3aCTOCYBaHHS MaTeMaTMYHHMX 3HaHb. [lig yac po3B’s3yBaHHS TEKCTOBUX 3aJad Y4YHI
TaKOX BYAThCS BUKOPHCTOBYBATH MaTeMaTH4HI Mojeni. Po3B’s3yBaHHSA Takux 3aaad
CYNMPOBOJI)KYE BUBUCHHS BCIX TEM, MepeI0aUeHUX IIPOrPamoIo.

3MICT TEOMETPUYHOTO MaTepially BKIIOYA€ TIOYATKOBI BIJIOMOCTI TIPO
IIaHIMETPUYHI (BiIPI30K, MPOMIiHb, MpsAMa, KyT, TPUKYTHUK, MPSIMOKYTHHUK, KBaJpar,
KOJIO, KpPyT) 1 cTepeoMeTpruHi (IpAMOKYTHHI mapanenemnines, Ky0, mipamina) ¢irypu.
VYyni HaOyBalOTh HABUYOK BHUMIPIOBAHHS TOBKHHH BIApi3Ka ¥ rpaaycHOi MIpH KyTa,
3HAXO/KEHHSA IUionl 1 00’eMiB neskux (iryp, moOyqoBu TeoMeTpudHuX Giryp 3a
JIOTIOMOTOI0 JIIHIMKHK, KOCHHIISA, TPAHCTIOPTHpa 1 MUPKYIs. PO3MMPIOIOTHCS YABICHHS
VYHIB TPO BUMIPIOBAaHHS TE€OMETPUYHUX BEIWYMH HA MPUKIATAX BHUMIPIOBAHHA 1
MOPIBHSHHS BiJIPi3KiB 1 KyTiB, MOOYIOBU BIAPI3KIB JTaHOI JIOBKMHM 1 KYTIB 13 3a7aHOIO
TpagyCHOIO Mipoto, oOmnepyBaHHsS ¢GopMylaMH TEPUMETpiB, IUIOm 1 00’eMiB
reOMEeTpUYHNX (Iiryp — 3HAXO/DKEHHS HEBIIOMOTO KOMIIOHEHTa (GOopMynH 3a
Bimomumu. [ToOyoBa KyTa 3a JOMIOMOTOIO0 TpaHCTIOPTHPa a00 KOCHHIIA (ITPSIMOTO KyTa),
mpsMoi Ta Bigpi3Ka 3a JIONMOMOTOI JIHIWKKM BHUKOPUCTOBYETHCS TIPH TOOYAOBI
TPUKYTHHKIB, MPSIMOKYTHUKIB, MEPIICHIUKYISIPHUX 1 TAPATCTEHUX MPIMUX.

BuBuennst reomerpuunux (iryp Mae mnependavyatd BHKOPUCTAHHS HAOYHUX
UTIOCTpalliid, MPUKIAAIB 13 JOBKULISA, )KUTTEBOTO JOCBIAY Y4YHIB, BUKOHAHHS IMOOYAOB 1
CHOpUSITA BUPOOJICHHIO BMIHb BUAUISITH (POpMy 1 pO3MIpH K OCHOBHI BIIaCTHUBOCTI
reoMeTpuuHux ¢iryp. 3akpilyieHHS MOHATh CYMNPOBOJKYETHCA iX KacU]IKaIl€ro
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(KyTiB, TPUKYTHHKIB, B3a€EMHOTO DO3MIIIEHHS NOpsIMUX Ha IUIomMHI). Briactusocti
reOMETpUYHUX (Iiryp cmnoyaTtky OOIPYHTOBYIOTBCS JIOCHIIHO-IHIYKTUBHO, MOTIM
3aCTOCOBYIOTBCSL B KOHKPETHMX CHUTYalisX, 110 CIpHUsA€ BUPOOJIEHHIO B YYHIB YMiHb
J0Ka30BO MIPKYyBaTH.

OcHoBa 1HTerparii reoMeTpUYHOT0 MaTepiaity 3 apupMeTHUHUM 1 aredpaiuHuM
— YHUCJIOBI XapaKTePUCTUKU (JIOBXKHHA, IUIOIIA, O0’€M) TeOMETpUYHUX QIiryp.
VY3araiabHIOIOTHCS 3HAHHS YUHIB PO OJAMHUIII BUMIPIOBAaHHS JOBXUHH, TUIONI, 00’ €My 1
BMIHHSI MEPEXOJUTH BiJl OAHUX OJUHUIL O IHIIUX, OCKUIBKM IIi 3HAHHS 1 BMIHHS
BUKOPHCTOBYIOTBCSI y BHBYEHHI MPEAMETIB MPUPOIHUYOTO IUKIY 1 B TPYIOBOMY
HABYaHHI.

BaxnuBuM € QopMyBaHHA B Y4HIB yMiHb MOJABaTU JaHl Y BUIJISIAL TaOJHIIb,
rpadikiB 1 JiarpaM pi3HUX THUIIIB Ta HAa OCHOBI IXHBOTO aHaji3y pOOUTH BIAMOBIAHI
BUCHOBKH.

BuBuenHss wmartematukum y S5—6 Kiacax 3IIHCHIOETbCS 3 TIEpEBaXKAHHIM
IHAYKTUBHUX MIPKYBaHb B OCHOBHOMY Ha HAOYHO-IHTYITMBHOMY PIBHI 13 3aJIy4€HHSIM
NPAaKTUYHOTO JOCBIAY VY4YHIB 1 MNPUKIAAIB 13 JOOBKULISA. BigOyBaeTbcs mMmocTymnose
30UTBIIEHHS] TEOPETUYHOTO MaTepialy, sSKHii BUMarae oOTpyHTYBaHHS TBEP/KEHbB, IO
BUBYAIOTHCH. Lle TOTye y4HIB 10 MIUPIIOTO BHUKOPUCTAHHS JEAYKTHBHUX METOJIB Ha
HACTYITHOMY €TaIli BUBUCHHSI MATEMAaTHKH.

Y 7-9 knacax suguaromunca 0ea Kypcu: anzeopa i ceomempis.

OCHOBHUMU 3aBIAHHIMU Kypcy anzedpu € (GHOpMyBaHHS yMiHb BUKOHAHHS
TOTOXKHMX TIEPETBOPEHb IUIMX 1 JpoOOBUX BUpaA3iB, PO3B’S3yBaHHA PIBHAHb 1
HEpIBHOCTEHW Ta X CHCTEM, JOCTaTHIX JJIsI CBIIOMOTO iX BHUKOPHCTaHHS Yy BHBYEHHI
MaTEMaTUKU 1 CYMDKHUX MPEAMETIB, a TaKOXK JJIA MPaKTUYHUX 3aCTOCYBaHb. BaxxiunBe
3aBJaHHS TOJIATAaE B 3aJy4CHHI YYHIB 10 BUKOPUCTAHHS PIBHSIHB 1 QYHKIIIN SK 3aC001B
MAaTeMAaTHYHOTO MOJIEITIOBAaHHS pPEAJIbHUX IMPOIECIB 1 SIBUIN, PO3B’S3yBaHHSA Ha IIii
OCHOB1 TPUKJIAJAHMX 3a7ad. Y TPpOIEeCl BHUBYEHHS KypCy TMOCHIIOETHCS POJIb
OOTpyHTYBaHb MAaTEMATHYHUX TBEP)KCHb, 1HAYKTUBHHX 1 JIEAYKTHUBHUX MIPKYyBaHb,
dbopMyBaHHS pPI3HOMAHITHUX QJITOPUTMIB, IO MAa€ CHPHATH PO3BUTKY JIOTTUHOTO
MUCJICHHS 1 JITOPUTMIYHOT KYJIBTYPH IIKOJISIPIB.

Ha wmpoMy erami mKiIBHOT MaTeMaTWYHOI OCBITH Y4YHI TOYMHAIOTH
O3HaMOMITIOBAaTHCS 3 NIWNCHUMHU 4HclIaMu. Tak, 0 BIIOMHUX YYHSIM YHUCIOBHX MHOKHH
J0JTy4a€THCS MHOKMHA 1ppaIlioHAIBHUX YUCE.

OCHOBY KypCy CTAaHOBIATH IMEPETBOPEHHS PpAaIliOHATBHUX Ta ipparlioHAIbBHUX
BUpa3iB. BaxxnuBo 3abe3neunty (GpopmMyBaHHS YMiHb HIKOJIIPIB BHUKOHYBATH OCHOBHI
BUJM TEPETBOPEHb TAaKUX BHUpPa3iB, L0 € MEPEeIyMOBOIO MOAAJBIIONO YCIHIIIHOTO
3aCBOEHHS KypCy Ta BUKOPUCTaHHS MAaTEMaTHYHOTO amapaTy Mij Yac BUBUYEHHS IHIINX
HIKUTBHUX MPEeAMETIB. PO3risigaeTscss MOHATTS CTENEHS 3 LUTUM MOKa3HUKOM Ta HOro
BJIACTHUBOCTI.

[cTroTHOTO PO3BUTKY HaOyBae 3MiCTOBA JIiHISI piBHSHB Ta HepiBHOCTeH. [Ipoiec
pPO3B’sI3yBaHHsS PIBHAHHA TPAaKTYEThCS SK IMOCIIJOBHA 3aMiHa J@HOTO pPIBHSHHA
PIBHOCUJIBHUMHU oMy piBHSHHsIMH. Ha oOCHOBI y3araJibHEHHsS BIIOMOCTEH IIPO
PIBHSIHHS, 3100yTHX Yy TMONEPEAHl POKHU, BBOJUTHCS MOHSTTS JIIHIMHOTO PIBHSHHS 3
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oJiHI€er0 3MiHHOW. Kypc nependadae BUBYUEHHS JIIHIMHUX PiBHSAHB, KBaJpaTHUX PIBHSAHb
Ta PIBHSHB, SIKI 3BOASATHCSA A0 JIHIMHUX ab0 KBaapaTHUX. PO3risigaroTbes CHUCTEMHU
JIHIAHUX PIBHSAHB Ta PIBHSAHB IPYroro creneHs 3 Asoma 3miHHUMU. Lllogo ocranHiX, TO
yBara 30CepeKyeTbCsl Ha CUCTEMAX, /1€ OJHE PIBHAHHS — JPYroro CTENEHs, a Apyre —
nepioro crenens. [lependayaeTbest po3risl Julle HAUIPOCTILIUX CUCTEM PIBHSHbB, Y
AKUX 00M/IBa PIBHSHHS APYrOro CTEMEHS.

3HayHe Miclle BIABOAMUTBHCS 3aCTOCYBAaHHIO pIBHSHb JO PpO3B’S3yBaHHs
pi3HOMaHITHUX 3anad. g pobora mae mnpoHHU3yBaTH BCi TeMu Kypcy. Baxiuse
3HAUEHHS HAJA€ThCcsl (POPMYBAHHIO YMIHb 3aCTOCOBYBAaTH AQJITOPUTM PO3B’SI3yBaHHS
3a/1a4i 3a JOTIOMOTOI0 PiBHSIHHSI.

EnemenrapHi  BiZOMOCTI MpO  YMCIOBI  HEPIBHOCTI  JOMOBHIOIOTHCS 1
PO3IIMPIOIOTHCS 32 PAaXYHOK BUBUEHHS BJIACTUBOCTEN YMCIOBUX HEPIBHOCTEH, TIHIMHUX
HEpIBHOCTEM 3 OJHIEI0 3MIHHOIO Ta KBaJpaTHUX HepiBHOCTeH. Posrisgaerbes
PO3B’sI3yBaHHS CUCTEM JIBOX JIIHIMHUX HEPIBHOCTEH 3 OJIHIEIO 3MIHHOIO.

VY 7 xnaci BBOAMTHCS OJIHE 3 (yHIAMEHTAJbHUX MaTEeMaTHYHHUX MOHITh —
NoHATTS GyHKIIL. Y I[bOMY X KJIacl po3risigaeThes JiHIMHA QyHKIisA Ta ii rpadik. L1
BIJOMOCTI BUKOPHUCTOBYIOThCS JUIsl Tpa(IiuHOrO UIIOCTPYBAaHHA PO3B’SI3yBaHHS
JIHIMHOTO PIBHSHHS 3 OJIHIEI0 3MIHHOIO, & TAKOXX CHUCTEMH JBOX JIIHIMHUX PIBHSIHB 3
ABOMa 3MIHHMMH. [HIII BuAM (QYHKIA PO3TIAAAIOTHCS Yy 3B’S3KY 3 BHBUYCHHSIM
BIJIMOBIIHOTO MaTepiajy, 10 CTOCYEThCS PEUITH 3MICTOBUX JiHIA Kypcy. 30KkpeMa y 8
KkJjaci B Temax «PaiionanbHi Bupasu» ta «KBaapatHi KOpeHi» y4HI 03HAHOMITIOIOTHCS 3
byHKITISIMU y:é, y = X2 1 y=Jx Ta ix BracTMBOCTAMH. Y 9 Kiaci po3IisfacThCs

KBagpaTnyHa QyHKIiS. BuBueHHS 1i BIacTHBOCTEH TIOB’SI3ye€ThCS, 30Kpema, 3
PO3B’sI3yBaHHIM KBaJpaTHUX HEPIBHOCTEH.

Takum umHOM, (yHKIIOHATBHA JIIHIS MPOHHU3YE BECh KypC aireOpu OCHOBHOI
IIIKOJIM 1 PO3BUBAETHCS B TICHOMY 3B’SI3KYy 3 TOTOXXHHMH TICPETBOPECHHSMH, PIBHIHHSIMHU
1 HepiBHOCTAMH. BracTtuBocTi (QyHKIH, SK TMpaBWIO, BCTAHOBIIOIOTHCA 3a iX
rpadikamMu, TOOTO Ha OCHOBI HAOYHUX YSBICHb, 1 JIMIIE JEsIKI BJIACTHUBOCTI
OOTPYHTOBYIOTHCS aHATITUYHO. Y MIpy OBOJIOAIHHS YYHAMU TEOPETUYHUM MaTepiajom
KUIbKICTh BJIACTUBOCTEH, IO IMiIJIATAal0Th BUBUCHHIO, IMOCTYIIOBO 301LIbIIyeThCs. [lin
yac BUBYEHHS (YHKIIA 4YUIbHE Miclie BIABOAWTHCS (HDOPMYBaHHIO yMiHb OymayBaTH i
aHamizyBaTu rpadiku QyHKIIH, XapaKTepu3yBaTu 3a rpadikamu QyHKIIIH mporecH, sKi
BOHU OINHKCYIOTh, CIIPOMOKHOCTI PO3YMITH (PYHKI[IIO SK TIEBHY MAaTEMaTUYHY MOJIENb
pPEaNbHOTO MPOIIECY.

JIeB'ATUKIIACHUKN  TaKOX  O3HAWOMJISTHCA 3  OCHOBHHUMH  TOHSATTAMHU
KOMOIHATOPUKH, TEOPii IMOBIPHOCTEH Ta CTATUCTHUKH.

['onoBHa miHIs Kypcy 2eomempii — TeoMeTpuuHi ¢Girypu Ta iX BIACTHBOCTI.
OCHOBHUMH TIOHSATTSAMH KypCy €: TOYKA, MpsMa, TUIONIMHA, HAJIEKATH, JEKATH MiXK.
[lepmri Tpu MOHATTA — 1€ OCHOBHI T€OMETpH4HI (irypu, a JiBa OCTaHHIX — OCHOBHI
BimHOMICHHs. [le Heo3HadYyBaH1 OHATTS — JIJIsl HUX HE (POPMYITIOIOTHCS O3HAYCHHS, aJie
iX 3MICT PO3KPUBAETHCA YEpE3 OIHKC, MOKa3, XapaKTEPUCTHKY. [HIII TOHATTS Kypcy
BU3HAYAIOTHCS, a 1X BIACTUBOCTI BCTAHOBIIOIOTHCS IUISXOM JOKAa30BHX MIPKyBaHb.
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YdeHp Mae yCBIJOMHTH, IO MiJ Yac JOBEICHHS TEOPEM MOXHAa KOPUCTYBATHCS
O3HAYECHHSIMHU 1 paHillle JOBEACHUMHU TEOPEMAMH.

®Dirypu, 1110 BUBYAIOTHCS HA IUIOMIMHI — TOYKa, MPsAMa, BIIPI30K, IPOMIHb, KYT,
TPUKYTHHUK, YOTUPUKYTHUK, MHOTOKYTHHK, KOJIO, KpYT. Y4eHb IMOBUHEH (HOPMYITIOBATH
O3HAYCHHs IUIAHIMETPUYHUX (Iryp Ta iX €JNEeMEHTIB, 300pa)kaTu iX Ha MAaJIOHKY,
Kiacu(iKyBaTH KyTH, TPUKYTHUKH, YOTUPUKYTHHKH, TTPABMWIIBHI MHOTOKYTHUKH.

Y 7 xnaci y4Hi O3HAaHOMIIIOIOTBCS 3 OCHOBAMHM T'€OMETPUYHOI HAYKU —
O3HAUEHHSIMHU, TEOpPEMaM{, OCHOBHUMHU METOJAaMHU JOBEIACHHS TEOpEeM, OCHOBHUMH
3ajayaMd  Ha 100ynoBy. IlornmuOmOOTECA 1 CHCTEMAaTH3YIOThCA BIAOMOCTI PO
TCOMETPUYHI BEIMUMHU: IOBKHUHY 1 TPalyCHY Mipy KyTa.

OpHier0 3 OCHOBHHUX 3aJa4, [0 BUBYAETHCS B KypcCi T€OMETpii, € pO3B’sI3yBaHHS
TPUKYTHUKIB. Y 8§ KIaci po3rIsgacTbcsi 3agada poO3B’sSI3yBaHHA NPSIMOKYTHOTO
TPUKYTHUKA. J[JI1 IbOTO BBOJUTHCS TMOHATTS KOCHHYCA, CHHYCa, TaHT€HCAa TOCTPOTO
KyTa TpPSIMOKYTHOTO TPUKYTHUKA, JOBOAMThCA Teopema lliparopa. Jlama Tema
NPOIOBXKYEThCS B 9 Kilaci — pO3B’SI3yIOThCSI JIOBUTBHI TpUKyTHUKH. Lle motpelye
BBEZICHHSI (DOPMYIT JUTsl 3HAXOJDKCHHSI CHHYCAa i KOCHHYCa TYIOTO KyTa Ta JOBEICHHS
TEOpEM KOCHUHYCIB 1 CUHYCIB.

[TornmuOnr0I0TECA 1 CUCTEMATU3YIOThCS B1JIOMOCTI MPO T€OMETPUYHI BEJIWYMHU:
JOBXKHWHY, TPalyCHy Mipy KyTa, Tutomry. Y 8 Kiaci BBOJUTHCS OJIHE 3 HAMCKIIATHIMINX
MOHATh IIKUTBHOTO KypCy — TMOHSTTS Iiomli. BuBeneHHs GopMyn s oOUMCIICHHS
wion| IiaHiMeTpudyHux (iryp (IpAMOKyTHHKa, TapajieorpaMa, TPUKyTHUKa, poMmOa,
Tpamellii) CMpaeThbcsl Ha OCHOBHI BIACTUBOCTI Iuioll. BuBuenHs dopmyi miony Giryp
J1a€ MOKJIMBICTH PO3B’SI3YBAaTH HU3KY MPUKIAJIHHUX 3a]a4.

Y 9 kiaci po3MUPIOIOTHCS YSBIEHHS YYHIB TMPO aHANITUYHE 3a/IaHHS
reoMeTpuYHUX (iryp, 30KpeMa TOJA€TbCA PIBHAHHS TMPSAMOi, KOJIa, BHUBOISATHCS
dbopMyu TOBXHHH Biipi3ka, KOOPAWHAT CEPEIUHH BiJIpi3Ka, (OPMYETHCS MOHSATTS PO
METOJl KOOpPAMHAT, SIKHH 3aCTOCOBYETHCS IO JTOBEACHHS TEOPEM Ta PO3B’sI3yBaHHS
3a/ady.

Jlo BiIOMUX YYHSIM CKQJIAPHUX BEIMYUH JOJYYarOTHCS BEKTOPHI BEIWYUHHU.
PosrnsimaroThes piBHI, MPOTUIIEKHI, KOJIIHEAPHI BEKTOPH.

Cmpykmypa npoepamu

[Iporpamy mpencraBieHo B TaOMW4HIN QopMi, MO MICTUTh [BI YaCTHUHHU:
OUiIKyBaHI pPE3yJNbTaTH HABYAIBHO-TI3HABAIBHOI [ISVIBHOCTI YYHIB Ta 3MICT
HaBYAJIbHOT'O MaTepialy, HCOOXITHUMA I 1X JOCATHEHHS. Y MpaBidi 4acTHHI BKa3aHO
HAaBYAIBHUI MaTtepiaj, SKUH MiJJsrac BUBYCHHIO Yy BIAMOBIAHOMY Kiaci. OuikyBaHi
pEe3yNbTaTH HaBYAIBHO-MI3HABAIIBHOI JISTIBHOCTI YYHIB OpIEHTYIOTh Ha pe3yJbTaTh
HABYaHHS, AKI € 00 €KTOM KOHTPOJIIO U omiHroBaHHA. OKpiM TOTO B KiHIII KOXKHOTO
KJIaCy HaBEJICHO TMepesiK MPHUKIAJHUX 3a7a4, [0 MOXKYTh BUKOHYBATHUCh YUHSIMHU T[T
gac HaByaHHs. JlaHi 3amadyi moOB’s3aHi SK 13 IMIUICGMEHTAINIEI0 HACKPI3HHMX JIHIH
KITFOUOBUX KOMIIETEHTHOCTEH, TaK 1 3 MPAKTUYHOKO CIPSMOBAHICTIO HABYAIBHOTO
Mmarepiany. [lepenik 3aga4 He € 000B'SI3KOBUM 17151 BAKOHAHHS (BUUTENH MOXKE OOMpaTH
Ti 3aJ1a4l, SIK1 Kpamie MiaiiayTh JaHOMY KJacy Ta KOHKPETHUM Y4YHSIM) Ta HE € IIOBHUM
(BUMTENH MOXKE MPOMOHYBATH Y4YHSIM OyAb-fKl 1HIII MPAKTUYHI 3a/adyl HAa BJIACHUU
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po3cyn). 3MICT HAaBYAJBHOTO MaTeplaly CTPYKTYpOBaHO 3a TEMaMU BiINOBIAHUX
HaBYaJIbHUX KYpPCiB 13 BUSHAYEHHSIM MIHIMalIbHOI KUIBKOCTI TOJMH Ha iX BuBYeHHs. Ha
MOYaTKy KOXHOTO KJIacy BKAa3aHO 3HAYHY KUIBKICTh PE€3€PBHUX FOAMH, K1 BUMTEIb, HA
BJIACHUM PO3CYJ] MOKE€ BUTpayaTH Ha CHCTEMaTH3allll0 Ta MOBTOPEHHsS MaTepialy Ha
MOYaTKy Ta B KIHII POKY, 30UIBIIEHHS KUJIBKOCTI FOJMH Ha KOXHY 13 BKa3aHUX TEM,

30KpEMa 1JIs1 BHCCCHHS 3MIH a0 OpiCHTOBHOFO KaJICHAAPHO-TEMATUYHOTI'O ILJIAHY.

5 kaac

MATEMATHUKA

(140 200, 4 200 na muscoens, pezepe — 40 200)

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJBHOI TIAJIbHOCTI YYHIB

3MicT HABYAJIBHOI0 MaTepiaxy

I BEJIMUMHM (40 200)

Tema 1. HATYPAJIBHI YN CJIA I AIf 3 HUMU. TEOMETPUYHI ®IT'YPU

Y4eHb/y4eHUIIs:

HABOAMTH MPUKJIAIAN: HATYPATbHUX
quCe; IIKaJl; YUCIOBUX 1 OYKBEHUX
BUpa3iB, (GopMyIT; piBHSHB,
3HAXOAMTHh HA MAJIIOHKAX: BIJPI30K
JIAHOI JIOBXXUHHU Ta KYT JAHOI I'PalyCHOL
MIpH; T€OMETpHUYHI Girypu, BKa3aHi y
3MICTI;

po3Mi3Ha€E y IPOCTOPI Ta CIIBBITHOCUTD
3 00€KTaMU HaBKOJIUIIIHBOI J1HCHOCTI:
KyO, MPSIMOKYTHHUH TIapaielenimne],
mipaminy;

po3pi3Hsie: mudpu i yucia

YMTAE i 3aMMUCY€: HATYPATIbHI YUCIIA B
MEKax MUTbSIPJIA;

BUKOPHUCTOBYE: BIACTHUBOCTI
apu(pMETUIHHX i 3 HATypaTbHUMU
YHCIIAMH;

3anmucye i NosiCHIE GopMyIn:
MepuMeTpa BKa3aHUX y 3MICTI
F€OMETPUYHMX (PITyp; MOl
MPSIMOKYTHHKA, KBajipaTa; 00’ eMy

Hatypanpni uncia. Uuciao Hyb.

[Hudpu. decsaTrkoBuii 3amuc
HaTypaJIbHUX YUCETL.

[TopiBHSHHS HATYpAJIBHUX YUCEIL.
ApudmeTnyHi Aii 3 HATYpaIbHUMH
yuciaaMu Ta ix BaactuBocTi. KBampar 1
Ky0 HaTypaJbHOTO YHCIIA.

JlineHHs 3 ocTayero.

Uwucnosi Bupasu. bykseHi Bupasu ta
dbopmynu.

PiBastHHs. Bimpizok, mpsima, IpoOMiHb.
[Mkana. KoopauHaTHU TPOMIHB.

Kyt Ta iioro rpagycHa mipa. Buau
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MPsIMOKYTHOTO MapaJenerninena i Kkyoa,
MOSICHIOE, 110 TaKe: HATypaJbHE YHCIIO;
KBaJIpaT 1 KyO HaTypaJIbHOI'O YUCIIA;
npsiMa; TPOMiHb; KOOPAUHATHUH
MIPOMiHb; KYT; TPUKYTHHUK; KBaJIpaT;
MPAMOKYTHHK; TPSIMOKYTHUH
napajienenines; Kyo; piBHSIHHS;
pPO3B’s13aTH PIBHAHHS,

MOSICHIOE IPaBUJIA: JIOJaBaHHS,
BITHIMAHHS, MHOXCHHS, JTIUJICHHS,
NOPIBHSIHHS; BUKOHAHHS JTUICHHS 3
OCTayelo;

KkJaacudikye: KyTu 3a rpagyCcHOIO
MIpOIO; TPUKYTHHUKH 33 BHJIAMH TXHIX
KYTIB;

300paKye: BIIPI3OK AHOT JTOBKUHU Ta
KyT IaHO1 I'payCHOI MipH; BKa3aHi y
3MICTI TE€OMETPHYHI Qirypu 3a
JIOTIOMOT'OXO JIIHIMKH, KOCUHIIA,
TPAHCTIOPTUPA; KOOPAUHATHUHN TIPOMiHb,
HaTypaJbH1 YMCIia HA KOOPJUHATHOMY
IIPOMEH],

BHMIpIO€ Ta 00YHCIIIOE: IOBKUHY
BIJIpI3Ka; TPaAyCHY MIpy KyTa;
NepUMETp TPUKYTHHUKA Ta
NPSIMOKYTHHKA,

PoO3B’si3y€ BIPpaBH, 110
nepeadavYarOTh: 3aMKC YNUCIA Y BUTIISIL
CYMH PO3PSIAHUX JI0JIaHK1B; BUKOHAHHS
JOTUPHOX apU(PMETHIHHX I 3
HATypaJbHUMU YHCIIAMU; IT1THECCHHS
HATypaJbHOTO YKCIa 0 KBajJpara Ta
Ky0a; OpIBHSHHS HATypaJTbHUX YUCET,
IUIEHHS 3 0CTa4Yel0; 00YNCICHHS
3HAaY€Hb YUCIIOBUX 1 OYKBEHUX BUPA3IB,
nepuMeTpa 1 MJI0I1 NPSIMOKYTHHUKA,
KBajpata 1 00’eMy IPSIMOKYTHOT'O
napasenenineaa i Kyoa;

PO3B’sI3y€: PIBHSIHHS Ha OCHOBI
3aJIEKHOCTEH MK KOMITOHEHTAMH Ta
pe3ynbTaToM apuMEeTUIHUX JTIH;
TEKCTOBI 3a/1a4il, 30KpeMa KOMOTHATOPH1

KYTIB.

TpukyTHUK Ta ioro nepumerp. Buau
TPUKYTHHKIB 32 KyTaMH.

[IpsmokyTHuk. KBagpar.
[Tnoma 1 nepuMeTp NpSIMOKYTHHKA 1
kBazpara. [IpamokyTHUM

napanenemnines. Kyo.

OO0’ em IPSMOKYTHOTO Tapajeseninena i
KyoOa.

[Tipamina
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Tema 2. JPOBOBI UMCJIA 1 A1 3 HUMH (60 200)

Y4yeHnb/yyeHuus:

HABOIMTH NPUKJIAIN: 3BUUANHUX 1
JECSATKOBUX JPOOIB,;

PO3Pi3HsE: 3BUYAIHI 1 JECATKOBI APOOH;

3Buuaiini npodu. [IpaBuibHI Ta
HEeNpaBWIbHI 1poOu. 3BUYaiiH1 1podH 1
JUICHHS HATYpalbHUX yucen. MimaHi
qucia.

MpaBWIbHI 1 HEMPaBWIbHI 1po0Ou
MOSICHIOE, 1110 TaKe: YUCEIbHUK 1
3HAMEHHUK Apo0y; MilllaHE YHCIIO;
YMTAE i 3amMuUCcy€: 3BUYANHI Ta
JECATKOBI APOOU; MIIllIaH1 YUCIa,;
(opmy.1I0€ 03HAUEHHS : PABUIIBHOTO 1
HEIPaBUWJIBHOTO IPO0Y; BIICOTKA;
CEpeIHbOro apu(PMETUYHOTO;
PoO3B’si3y€ BIPpaBH, IO
nepeadavyaOTh: MOPIBHSIHHS,
OJaBaHHs 1 BIIHIMAHHS 3BUYATHUX
1po0iB 3 0OJTHAKOBUMU 3HAMEHHUKAMU;

[TopiBHSHHS 3BUYAHUX JpOOIB 3
OJIHAKOBHMH 3HAMEHHUKAMHU.

JlomaBaHHS 1 BIIHIMAHHS 3BUYANHUX
npo0iB 3 0OTHAKOBUMU 3HAMEHHUKAMU.
JHecarkoBuit qpi6. 3anuc AeCATKOBUX
npo6iB. [opiBHSAHHS JECATKOBUX
npo0iB. OKpyTIEHHS IECATKOBHX
Tpo0iB.

ApudmeTnyHi Aii 3 JECATKOBUMHU

NOPIBHSIHHS, OKPYTJICHHS, JTOIaBaHHS, JIpOOaMHU.
MHOKEHHS 1 JIJICHHS TECITKOBUX
po0iB; IEPETBOPEHHS MillIaHOTO YKcyia | BimcoTkwm.

y HEMPaBWIBHUH JPi0; TIepEeTBOPEHHS
HETPaBUILHOTO JpOo0y B MillIaHE YUCIIO
a00 HaTypajgbHE YMCII0; 3HAXOKCHHSI
BiZICOTKa BiJ] YMCyIa Ta Yrcia 3a Horo
BiZICOTKOM; 3HaXOJ[)KCHHS CEPEIHBOTO
apu(hMETHIHOTO KUJTBKOX YHCeTI,
CepeHBOT0 3HAUCHHS BEIIMIUHU

Cepenne apudmernune. Cepenne
3HAYEHHS BEJIMYNHU

Po3B'si3y€ croxkeTHi 3a1a4i 3 peaJJbHUMH TaHUMHU 1010 : BUKOPUCTAHHS
IPUPOHUX PECYPCIB PIAHOTO Kparo; OE3MEeKH PyXY; 3HAXOKEHHS MIEPUMETPIB Ta
TLJIOII 3€MEJIbHUX JiISHOK, ITIJIOTH KJIacHO1 KIMHATH, 00'eMy 00'€KTiB, IO MAIOTh
dbopMy IPSIMOKYTHOTO TapaJielienine/1a; po3paxyHKy CiIMEHHOTO OIO/IKETY,
MO>KJIMBOCTI 3/IIMICHEHHSI MacIITAOHUX TIOKYIIOK; PO3PaxyHKiB, MOB'SI3aHUX 13
KaJICHIapeM 1 TOJUHHUKOM TOIIIO
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6 Kjac

MATEMATHUKA

(140 200, 4 200 na musncoens, pezepe — 40 200)

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
Mi3HABAJBHOI AiJILHOCTI YYHIB

3MicT HABYAJIBHOI0 MaTepianxy

Tema 1. IOAIVIBHICTD HATYPAJIBHUX YHUCEJI (10 200)

Y4eHb/y4eHUIIS:
HABOAMTH MPUKJIAIAU: IPOCTUX 1
CKJIJICHUX YHCEIT; TAPHUX 1 HETApHUX
YHCEJI;, YUCE, 1110 TUISTHCA HAILJIo Ha 2,
3,5,9, 10;
PO3Pi3HSIE: MPOCTI 1 CKIIAJICH] YNCTIA;
JTUIBHUKY 1 KpaTHI HATYypaJIbHOTO YHCIIA;
(¢ opmyi110€ 03HaUYECHHS TTOHSTH:
TUTBHUK, KpaTHE, POCTE YHCIIO,
CKJIaJIeHE YHMCJIO, CITUILHUN MIJbHUK;
O3HAKH MOJAUILHOCTI Ha 2, 3, 5, 9, 10;
PoO3B’si3y€ BIPpaBH, IO
nepeadavya0Th: BUKOPUCTAHHS 03HAK
IIOJUIBHOCTI yucen Ha 2, 3, 5, 9, 10;
PO3KJIaIaHHS HATYPAIBHUX YHCEIT Ha
IIPOCTI MHOKHUKH; 3HAXOHKCHHS
CIIUIbHUX IUIBHHUKIB JBOX YHCEI,
HAWOUIBIIOrO CHUILHOIO JUILHUKA
(HCH) nBox umcen B MEXax CTa;
3HAXOKCHHS HAaUMEHIIIOTO CHLILHOIO
kpatHoro (HCK) nBox uucen B Mexax
cTa

JIUTbHUKY Ta KpaTH1 HATYypaabHOTO
qucia.

Osnaku noguibHOCTI Ha 2, 3, 5, 9, 10.
[IpocTi Ta ckinanaeHi yucha.

POSKHaI[aHHSI YHUCCJI Ha HpOCTi
MHO>XHHKH.

HaiO1unpuii cnuTbHUN JUIBHUK.

HaiimMeHnie criitbHE KpaTHe

Tema 2. 3BBUYANHI JIPOBH (26 200)

Y4yeHb/y4eHUIIs:
HABOJAUTH NMPUKJIAAMN: CKIHUCHHUX Ta
HECKIHYCHHUX TEePIOTUIHUX
JECATKOBUX JPOOIB; B3AEMHO
00EpHEHUX YHCeT;
PO3pi3Hsi€: CKIHYCHHI Ta HECKIHUCHHI
Mepi0JINYHI IECATKOBI Apo0H;

OcHOBHA BJIACTUBICTH JIp00Y.
Ckopouenns npo0Oy. Haiimenmmmii
CTIUTbHUN 3HAMEHHHUK JPOO1B.
3BeqieHHS IpOOiB A0 CIIBHOTO
3HamMeHHUKa. [lopiBHSHHS qpOOiB.
ApudmeTnyHi Aii 31 3BUYATHUMU
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YMTAE i 3aNHMCYy€: HECKIHUEHHI
nepioInyHi ApooH;

PpoO3yMie€ npaBuiia: MOPiBHSHHS,
JOJaBaHHs, BIAHIMAHHS, MHOXKCHHS 1
TICHHS 3BUYalHUX JPOOIB;
3HAXO/KEHHS P00y BiJ UKcia Ta 4ucia
3a oro apodom;

(opmy.110€ OCHOBHY BIIACTUBICTH
npoOy;

PO3B’si3y€ BIPpaBH, LI0
nependavya0Thb: CKOPOUCHHS IPOOiB;
3BEJICHHS JIPOOIB 10 CIUIBHOTO
3HAMEHHHKA; TOPIBHSAHHS JpOOIB;
JIOJaBaHHS, BIJHIMAHHS, MHOXKCHHS 1
JUICHHS 3BUYalHUX APOO0IB; 3aIuC
3BUYAWHOTO IpOo0y Yy BUTIIAII
JECATKOBOTO JAPO0Y; 3HAXOKEHHS
npoOy BiJ YKClIa Ta YKclia 3a HOTo
Ipobom

npoOamu.

3HaxoMKEeHHs 1po0y Bi Yyucia 1
4ucia 3a Horo 1pooom.

[lepeTBOpeHHs 3BUYatHUX IpOOIB Y
JECSITKOBI.

HeckinueHH1 nepioguyH1 JECATKOBI
npobu. JlecaTkoBi HaOIUKEHHS
3BHUYAWHOTO Jpo0y

Tema 3. BIIHOLLIEHHS I IPOMOPLIT (24 200)

Y4yeHb/y4yeHUIIs:
HABOAMTH MPHUKJIAIAMU TPOTIOPIIHHUX
BEJIMYMUH,;
PO3Pi3HSE: KOO 1 KPYT; MPSAMY Ta
o0epHEeHY MTPOTOPIIHHICTD; BUIU
aiarpam,
PO3yMie€, 1110 Take: BiAHOIICHHS; IpsMa
Ta 00epHEHA MPOIOPITiIHA 3aICKHICTB;
MaciTad; Koo, Kpyr, KpyroBHil CEKTOP;
niarpama,
(dhopmyaro€: 03HaYEHHS TPOIIOPIIIT;
OCHOBHY BJIaCTHBICTb MPOIOPILii;
300pakye Ta 3HAXOAUTH HA
MAJIIOHKAX: KOJIO 1 KPYT; KPYrOBUI
CEKTOp; CTOBITYACTI Ta KPYTOBI
Jiarpamu,
PoO3B’si3y€ BIPaBH, LI0
nepead0avYar0Th: 3HAXOKECHHS
BiJTHOIICHHSI YMCET 1 BEIMYHH,;
BUKOPHUCTAHHS MacITady; 3HAXOHKCHHSI
HEBIJIOMOTI'0 YeHa MPOMOPIIii; 3aMKC

Bignomenns. [Tponopitis. OcHoBHA
BJIACTUBICTH Tponopirii. [Ipsima Ta

oOepHeHa IPOTOPITiHHA 3aJIEKHICTb.
[Toxin yncna y JaHOMY BiTHOIICHHI.

Macuira0.

BincoTkoBe BiIHOIIIEHHS IBOX YUCEIL.
BincoTkoBi po3paxyHKH

Koso. osxkuna kona. Kpyr.

[Inoma kpyra. Kpyrosuii cexrop.
CroBmyacTi Ta Kpyrosi aiarpamu
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B1JICOTKIB Y BUTJISII1 3BUYANHOTO 1
JECATKOBOTO ApO0iB; 3HAXOMKCHHS
JIOBKUHU KOJIa 1 IJIOII1 KpyTa; aHami3
CTOBITYACTUX Ta KPYTOBUX Jliarpam;
PO3B’sA3y€: OCHOBHI 3a/1a4l Ha BIJICOTKH;
3a/1ayl Ha MPONOPLIHI BEJIUYUHU 1
MPOMOPLIHHUI TOILT

Tema 4. PAHHIOHAJIBHI UUCJA TA AIi 3 HAMU (40 200)

Y4eHb/y4eHUIIS:
HABOAMTH MPUKJIAIN: TOJaTHUX Ta
BiJl’ EMHUX YHUCEIT; MPOTHJICKHUX YHCET;
IIJTUX Ta palliOHAJIbHUX YUCET;
PO3yMie€, 10 TaKe: MOAYJIb YNCTIA,
MPOTUJICIKHI YMCIIA; [T YUCTIa;
pallioHaJbH1 YKciia; KOOpAUHATHA
npsiMa; KOOpJWHATHA IJIOIIMHA; TTOA10H1
JIOJIaHKH,
Oyaye: KOOpJIUHATHY MPSAMY;
KOOPJAMHATHY TUIONTHHY;
NePHEHIUKYIISAPHI U MapaeabHi MpsaMi
3a JIOIOMOT OO JIIHIMKY 1 KOCHUHIIS;
rpadiku 3aJIeKHOCTEH MK BETMIMHAMU
10 TOYKAX;
PoO3B’si3y€ BIPpaBH, 110
nepeadavYar0Th: 3HAXOXKCHHS MOIYJIS
qucIa; TOPIBHSAHHS paIliOHATBHUX
YyHCelI;, JOAaBaHHs, BIAHIMAaHHS,
MHOXEHHS 1 IJIEHHSI paIlioHATBHUX
Yypcesl, 00YMCIIEHHS 3HAaYEHDb YHCIOBUX
BHpAa3iB, IO MICTATH JTOJATHI 1 Bix €eMHI
quCiIa; POSKPUTTS TYKOK, 3BEACHHS
MOJIOHUX JOJAaHKIB, 3HAXOKEHHS
KOOPJAWHAT TOYKH Ha KOOPAMHATHIN
IJIOIIHMHI Ta MOOYI0BY TOUYKH 3a ii
KOOpJIMHATAMU; aHaJli3 TpadikiB
3aJIE;KHOCTEH MK BETMYMHAMU
(BimcTaHb, yac; TeMIeparypa, 9ac
TOIIIO);
PO3B’sI3y€: PIBHAHHS 3 BUKOPUCTAHHIM
MpaBUJI, [0 ITPYHTYIOTHCS HA OCHOBHUX
BJIACTUBOCTSIX PIBHSIHHS; TEKCTOBI1

JlomaTHi Ta BiJ’ €MHI YHCJIa, YHCIIO
HYJIb.

KoopaunaTtHa npsima.

[TpotunexHi uncna. Moynb yucna.
[{imi uncma. PamionanpsHi ynca.
[TopiBHSHHS paIllOHATLHUX YHUCETT.
ApudmeTnyHi Aii 3 parioHATIbHUMHU
YUCJIAMHU.

BiractuBocTi 1oMaBaHHSA 1 MHOKEHHS
palioHaJIbHUX YUCE.

Poskputts nyxok. [lomibH1 101aHKH
Ta 1X 3BEJCHHS.

PiBusanHs. OCHOBHI BJ1aCTUBOCTI
PIBHSIHB.

[lepnenauKyIapHI i mapaieabHi
npsaMi, X moOy10Ba 3a JOIIOMOTOF0
JIHIAKY 1 KOCUHIIA.

Koopaunarna miommuna. [Tpuknanu
rpadikiB 3IEKHOCTEH Mixk
BEJINYMHAMU
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3a/1a4l 3a JJOMIOMOT'O0 PIBHSHb

Po3B's13y€ cro:keTHI 3a/1a4i HA: PO3paxXyHOK BIJICOTKOBOTO BIAHOIIEHHS PI3HUX
BEJIMYUH (HAIIPUKIIaJ, Ipale3JaTHOTO HaCEJICHHS PEr1oHY, KaJopiil Too);
NPUUAHATTSA pilieHb y cepi piHaHCOBUX omepaniid, po3paxyHOK BIACHUX Ta
POJMHHUX (P1HAHCIB, KOMYHAJBbHUX IJIATEXK1B; BMIHHS PO3NOPSAKATUCH BIAaCHUMU
KOILITaMH, B IPOCTUX CUTYaIISIX OLIIHIOBATH OYiKYBaH1 Ta peayibHi BUTPATH TOIIO

7 Kiaac

AJI'EBPA

(70 200, 2 200 na musicoens, pezepe — 12 200)

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJBHOI AiAJILHOCTI YUHIB

3MicT HABYAJIBHOI0 MaTepianxy

Tema 1. HIJII BUPA3MU (30 200)

Y4yeHb/y4eHUIIS:
HABOJAUTH NMPHUKJIAIH: YUCITIOBUX
BHpAa3iB; BUPA3iB 31 3SMIHHUMU;
OJHOYJICHIB; MHOTOYJICHIB
MOSICHIOE:
K 3HAWTU YUCJIOBE 3HAYCHHS
BHpa3y 31 3SMIHHUMH TIPH 3aJJaHUX
3HAYEHHAX 3MIHHHX;
110 TaKe: TOTOXKHI BUPA3H, TOTOKHE
NEPETBOPEHHS BUPaA3y, OJTHOWICH
CTaHJAPTHOTO BUTJISTY, KOCOIIIIEHT,
dpopmy.roe:

- O3HAYCHHS: OJTHOWIEHA, CTCIICHS 3
HATypaJIbHAM TTOKa3HUKOM;
MHOTOYJICHA, ITOJI0OHUX YJICHIB
MHOTOYJICHA, CTEIICHSI MHOTI'OWJICHA;
BJIACTUBOCTI CTCIICHS 3
HATypaJIbHAM TTOKa3HUKOM;
IpaBUjIa; MHOXKEHHS OJTHOWICHA 1
MHOTOYJIEHa, MHOKEHHS IBOX
MHOTOWIEHIB,;

PoO3B’si3y€ BIIPaBH, LI0
nepeadavya0Thb: 00YKMCICHHS 3HaYCHD

Bupasu 31 3miaauMu. 1
palioHaJbH1 BUPa3Hy.

ToroxHicTh. TOTOXHI TTEpEeTBOPEHHS
BUPA3Yy.

CrerniHb 3 HATYpaJIbHUM TTOKA3HUKOM.
BrnactuBocTi cTeneHs 3 HaTypaJlbHUM
ITOKa3HUKOM.

OpuowrieH. IlimHECEHHS OTHOYIIEHIB
110 creneHsi. MHOKEHHS OJHOYJICHIB.
MuorouieH. IToni0H1 uneHN
MHOI'OYJIE€HA Ta iX 3BEACHHS.
Creninp MHOTOYJICHA.

JlogaBaHHs, BIZHIMAHHS 1 MHOYKCHHS
MHOTOYWICHIB.

dopMynu KBagpara ABOUIICHA, PI3HUIII
KBaJIpaTiB, CyMH 1 pi3HUIII KyOiB.

P O3KJIaJdaHHsA MHOT'OYJICHIB Ha
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BHUpPA3iB 31 3MIHHUMH; 3BEJICHHS
OJIHOYJICHA J0 CTAHJAAPTHOTO BUTIIANY;
MEepPETBOPEHHS T0OYTKY OJTHOWJICHA 1
MHOTOWJIEHA, CyMH, PI3HUIII, T00YTKY
JIBOX MHOTOWICHIB Y MHOT'OUJICH;
PO3KJIaIaHHSI MHOT'OYJICHA Ha
MHOKHUKH CITOCOOOM BHHECCHHS
CIUILHOTO MHOKHMKA 32 TYXKKH,
crocoOoM rpymnyBaHHs, 3a GopMyTaMu
CKOPOUYCHOT'0 MHOYKEHHS Ta 13
3aCTOCYBAHHSIM JICKLILKOX CIIOCOO1B;
BUKOPUCTAHHS 3a3HAUYCHHUX
NEePETBOPEHD Y MPOIIeCi pO3B’ I3yBaHHS
PIBHSIHB, TOBEJICHHS TBEPI>)KCHb

MHOXHHWKHAU

Tema 2. ®YHKIIII (10 200)

Y4eHb/y4eHUIIS:
HABOAMTH MPUKJIAIN:
(GYHKIIOHATBHUX 3aJIEKHOCTEH;
JTHIMHUX (PYHKITIH;
NMOSICHIOE, 1110 TaKe: apryMEeHT; QyHKIIIS;
obJyiacTh BU3HAaUYCHHS (YHKIIIT; 001aCTh
3Ha4YeHb QYHKIIT; rpadik GyHKIIT;
(hopmy.110€ 03HAUYCHHS TTOHSTD:
dbyHKIisg; rpadik GyHKIIT; JiHIHHA
byHKITIS; IpsiMa MPOTIOPIIHHICTE,
HA3MBA€ Ta LIIOCTPYE HA MPUKJIAAAX
criocoOm 3aaHHs PYHKITIT;
onucye modynoBy rpadika GyHKIII,
30Kpema JIHIHHOT Ta il OKpeMoro BUIY —
MPSIMOT MPOMOPIIHHOCTI;
PO3B’sI3y€ BIPaBH, 110
nepeadavaTh: 3HAXOKCHHS 00J1aCTi
BU3HAYCHHS (YHKIII1; 3HAXOKECHHS
3Ha4YeHHS (DYHKIIIT 32 JaHUM 3HAYCHHSIM
aprymMeHTy; nmooyaoBy rpadika JiHIHHOT
byHKITIT; 3HAXOHKEHHS 3a TpadikomM
¢byHKIii 3HaYeHH PYHKIIT 32 TaHUM
3HAYEHHSM apryMEHTY 1 HaBIaKH;
BU3HAYCHHS OKPEMHX XapaKTEPHUCTUK
dyHkIii 3a i rpadikom (HomaTHi
3HAYEHHs, B1JI’ €MHI 3HAUCHHS, HYJI1);

@OyHKITIOHAIbHA 3aJIEKHICTh MIXK
BEJIMYMHAMM SIK MaTeMaTUYHa MOJIETTh
peanbHUX MPOIIECIB.

Oynkiig. O6iacTh BUSHAYCHHS Ta
obnacth 3HaueHb PyHkIlii. Criocobu
3aganHs QyHkiii. ['padik yHKIii.

Jlinitina ¢yHKIisA ii rpadik Ta
BJIACTUBOCTI
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CKJIAJIA€ Ta pO3B'sA3y€ 3a/1a4i Ha:
psiIMy MPOTOPLIHHICTh Ha OCHOBI
KUTTEBOTO JIOCBINY; MOOYI0BY IpadikiB
IIPY MOJIETIOBaHHI pealbHUX MPOIIECIB 3
BUKOPHUCTAHHAM JIIHIAHOT () YHKIIT TOIIO

Tema 3. JIHIFHI PIBHSIHHS TA IX CUCTEMM (18 200)

Y4yeHb/y4eHUIIs:
HABOAMTH MPUKJIAAN: PIBHIAHHSA 3
OJIHIEIO Ta JIBOMA 3MIHHUMU; JIHIHHUX
PIBHSIHB 3 OJTHIEIO Ta JIBOMA 3MIHHUMU,
CUCTEMHU JIBOX JIIHIHUX PIBHSHb 3
JIBOMA 3MIHHUMU,
MOSICHIOE:
II[0 TAKE CUCTEMA JBOX JIHIMHUX
PIBHSIHB 3 JIBOMA 3MIHHUMHU;
CKUTBKH PO3B’S3KIB MOKE MaTH
CHUCTEMa JIBOX JIIHIMHUX PIBHSIHb 3
JIBOMA 3MIHHUMU,
(opmyJ1I0€ 03HAUCHHS : TIHIMHUX
PIBHSIHB 3 OJTHIEIO Ta JIBOMA 3MIHHUMU,
PO3B’SI3Ky PIBHSHHS 3 JBOMa 3MIHHUMHU;
PO3B’SI3Ky CHCTEMH JBOX JIIHIMHUX
PIBHSIHB 3 IBOMA 3MIHHUMU,;
Oyaye rpadiku JTiHIMHUX PIBHSHB 13
JIBOMA 3MIHHUMU,
OMHUCYE CTIOCOOH PO3B’A3yBaHHS
CHUCTEMH JIBOX JIIHINHHUX PIBHSIHB 3
JIBOMA 3MIHHUMU,
XapakKTepu3y€ BUMAIKH, KOJIU CHCTEMA
JBOX JIIHIMHUX PIBHSHB 3 JBOMA
3MIHHAMH Ma€ OJIMH PO3B’SI30K; Ma€
0e31114 po3B’sA3KiB; HE Ma€ PO3B’A3KIB;
CKJIQ/IAE: PIBHSIHHS Ta CHCTEMH PIBHSIHB
32 YMOBOIO TE€KCTOBOI 3aj1a4i;
PO3B’sI3y€: JiHIIHI pIBHSHHS 3 OJHIEIO
3MIHHOIO 1 pIBHSIHHS, IO 3BOJIATHCS JI0
HMX; TEKCTOBI 3a/1a41 3a JOIIOMOTI'0X0
THIAHUX PIBHSIHB 3 OJHICIO 3MIHHOIO;
CHUCTEMHU JIBOX JIIHIMHUX PIBHSHB 3
JBOMa 3MIHHMMH, BKQ3aHAUMH y 3MICTi
cnoco0aMu; TEKCTOBI 3a1a4l 3a

JliHiiiHe pIBHSHHSA 3 OJJHIEIO0 3MIHHOIO.
JliHiiiHe pIBHSHHSA 3 IBOMa 3MIHHUMU
Ta Horo rpagik.

Cucrema ABOX JIHIMHUX PIBHSHD 3
JIBOMA 3MIHHUMHU.

Po3B’s13yBaHHs cUCTEM ABOX JIIHIMHUX
PIBHSIHB 3 JIBOMA 3MIHHUMH:
rpadiuHuM criocoboM; crocodoom
M1JICTAHOBKH; CIIOCOOOM J10/1aBaHHS.

JliHiliH1 pIBHAHHS Ta X CUCTEMHU K
MaTeMaTU4IHI1 MOJIeIIi TEKCTOBUX 3314
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JIOIIOMOT OO0 CUCTEM JIBOX JIHIMHUX
PIBHSIHB 3 IBOMa 3MIHHUMU

Po3B'si3y€ cro:keTHI 3a1a4i: Ha PyX 3 TOYKH 30py HOTo Oe3meku; Ha
PO3NOPSAIKEHHS BIACHUMU Ta pOAMHHUMU (hiHaHCaMM; (PIHAHCOBOTO 3MICTY KPI3b
MPU3MY ICTOPUYHUX MOA1H TOLIO

8- ki1ac
AJITEBPA

(70 200, 2 200 na musicoens, pezepe — 20 200un)

OuikyBaHi pe3yJbTaTH HABYAJIbHO- 3MicT HABYAJIBHOI0 MaTepiaxy
Mi3HABAJBHOI AiAJILHOCTI YUHIB

Tema 1. PAIHIOHAJIBHI BUPA3MU (24 200)

YdeHnb/y4eHusi: CrerniHb 13 IUIMM MMOKa3HUKOM Ta
HABOJAUTH MPUKJIATU: PAIOHATHHOTO HOro BIaCTHBOCTI.
BUPA3y; PaIiOHATBHOTO ApO0Y; CTETICHs

13 I[UJTAM TTOKa3HUKOM; CraHmapTHHIA BUTJISIT YUCIIA.
po3mi3HaE: 1l parioHaabH1 BUPA3y;

poOOBi pallioHaJbHI BUPa3H; PamionanpH1 Bupasm.
MOSICHIOE

K BUKOHATU CKOpOYEHHS ApoOy; sk | Parionanbhi npodu. OcHOBHA
3BECTH Jpi0 IO HOBOT'O 3HAMECHHHMKA;, | BJIACTUBICTH PaIliOHATBLHOTO ApO0Y.
SIK 3BE€CTH JPOOH JI0 CILITBHOTO

3HAMEHHHUKA; ApudmeTnyHi Aii 3 parioHaTIbHUMHA
10 TaKe CTaHJAPTHHUMN BUTIIST Ipobamu.
qHCIIa;
dopmy.roe: PartionanbHi piBHSHHS.
- OCHOBHY BJIACTUBICTH JIpo0Y; PiBHOCUIBHI PIBHSHHS.
BJIACTHBOCTI CTETICHS 3 I[LUTAM
IIOKa3HHKOM, DyHKLig y = S, il rpadix i

MpaBwWIa: 10/1aBaHHs, BIIHIMAHHS,
MHOXEHHS, JTIJICHHS IpO0iB,

i THECEHHS P00y JI0 CTEIICHS;
YMOBY PiBHOCTI ApOOY HYJIIO;
O3HAYEHHS: CTEIICHS 3 HYJbOBUM

BJIACTUBOCTI
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MOKa3HUKOM; CTENEHS 3 LLIUM

B1JI’ €EMHHUM IOKA3HUKOM;
ONHUCY€ BIACTUBOCTI PyHKUIT Yy = S 3a 11
rpadikom;
PoO3B’si3y€ BIPaBH, LI0
nepeadavya0Thb: CKOPOUCHHS APOOiB;
3Be/ICHHS Ip00IB 10 CIUIBHOIO
3HAMEHHUKA; 3HAXOIKEHHS CYMH,
pi3HHUILl, TOOYTKY, YACTKHU APOOIB;
TOTOXH1 IEPETBOPEHHS paIllOHATIbHUX
BUpa3iB; pO3B’sI3yBaHHs PIBHAHD 31
3MIHHOIO B 3HAMEHHHKY JIpo0y;
NEPETBOPEHHS CTETICHIB 3 I[UITUM
MOKa3HUKOM; 3aIliC YUCIIA B
CTaHJAPTHOMY BUIJISIAL; TOOYAOBY

rpadika GpyHKIii y = g

Tema 2. KBAJIPATHI KOPEHI. JIHAC

HI YUCJIA (10 200)

Y4yeHb/y4yeHUIIs:
HABOAMTH MPUKJIAIAN: PALIOHATEHUX
quce; ippallioOHATBHUX YHUCEIT;
MOSICHIOE, 1110 TaKe: palliloHaJIbHE
YHUCII0; ippallioHalIbHE YUCIIO; A1HCHE
YHCIIO;
¢opmyuroe: 03HaUYCHHS
apu(PMETUIHOTO KBAJPATHOTO KOPEHS 3
9ucIIa; BIACTUBOCTI apu(PMETUIHOTO
KBaJIpaTHOTO KOPEHH;
XapaKTepPH3Ye€: BIIACTUBOCTI () YHKIIIH
y = x2, y = +/x, 3aix rpadikamu;
PO3B’sI3y€ BIPaBH, 110
nepeadavar0Th: 32CTOCYBAHHS MOHATTS
apu(PpMETUIHOTO KBAJPATHOTO KOPEHS
JU1sl 0OYMCIICHHS 3HaYeHb BUPA3iB,
CIIPOILIEHHS BUPAa3iB, PO3B’A3yBaHHS
PiBHSHB, IOPIBHSHHS 3HAYCHb BUPA3iB;
MEepEeTBOPEHHS BUPA3IB 13
3aCTOCYBaHHSIM BUHECCHHSI MHOKHUKA
3-I11]T 3HaKa KOPEHsI, BHECEHHS
MHOYKHHUKA TIiJ] 3HaK KOPEHSI,
3BUTBHEHHS BiJl ippallioHaIbLHOCTI B

®yukuia y = X2, i rpadixk i
BJIACTUBOCTI.

ApudmMeTHIHUN KBaIpaTHUN KOPiHb.
BnactuBocTi apudmMeTHIHOTO
KBaJ[PaTHOTO KOPEHSI.

ParmionasneH1 4mcna.

Ippanionanbhi uncina. [lificHi yncna.

®ynknis y = Vx, i rpadix i
BJIACTUBOCTI
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3HAMEHHUKY Apo0y; moOyA0By rpadikinB
byuxuiit y = x?, y = Vx;

Tema 3. KBAJIPATHI PIBHSIHHS (16 200)

Y4yeHb/y4eHUIIS:
HABOAMTH MPHUKJIAIN . KBaIpaTHUX
PIBHSIHb; KBaJpaTHUX TPUUJICHIB;
dopmynnoe:

- O3HAYCHHS KBAJPaTHOTO PIBHSIHHS Ta
KBaIPAaTHOTO TPUUJICHA; KOPECHS
KBaJIpaTHOTO PiBHIHHS;

TeopeMy Biera,
3anucye: Gopmyiy KOpeHiB
KBaJPAaTHOTO PIBHSHHS; (HOPMYITY
PO3KJIaIaHHs KBaJAPATHOTO TPUUJICHA HA
JIH1AHI MHOYKHUKH,
CKJIAJIA€ KBaJpaTHE PIBHSIHHS 32
YMOBOIO TEKCTOBOI 3a/1aui;
PoO3B’si3y€ BIPpaBH, 110
nepeadavYa0Th: 3HAXOIKEHHS KOPEHIB
KBaJIpaTHUX PIBHSIHB; PO3KIIaIaHHS
KBaJIpaTHOTO TPUWICHA Ha MHOKHUKU;
3HAXO/KEHHS KOPEHIB PIBHSHB, 1110
3BOJIATHCA IO KBAaJIpaTHUX; CKJIAJIaHHA 1
PO3B’sI3yBaHHS KBaJ[paTHUX PIBHIHB Ta
PIBHSHB, 110 3BOASTHCS 0 HUX, SIK
MaTEMaTUYHUX MOJIeNIeH MPUKIATHUX
3azay

KBanpaTHi piBHSHHS.

dopmyiia KOpeHiB KBaJApaTHOT O
PIBHSIHHSL.

Teopema Biera.
KBanpatHuii Tpu4iieH.

Po3knaganHs kBagpaTHOTO TPUWICHA
Ha JIHI1AH] MHOKHHUKH.

Po3B’s13yBaHHs pPiBHSHD, K1
3BOJIATHCS J10 KBAJIpATHUX.

KBaapaTHe piBHSHHS Ta PIBHSIHHS SKi
3BOJISITHCS 10 KBAJPaTHUX, 5K
MaTeMaTH4H1 MOJIeJ1 MPUKITaTHUX
3amaq

Po3B'si3y€ cro:keTHI 3a7a4i HA: BUKOPHCTAHHS B3a€MO3B'I3KIB €KOHOMIYHUX
SIBUII; BUJIM Ta PO3PaXyHKH IMOJIATKIB, IUIATEXKIB; PyX; TPOAYKTHBHICTD IMpaIli;
BapTICTh TOBAPY; CYMICHY pOOOTY; CyMiIlli Ta CIIJIABH TOIIIO

9 kiaac

AJI'EBPA

(70 200, 2 200 Ha musicoens, pezepe — 18 200)
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OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJBHOI Ai1JIbHOCTI YYHIB

3MicT HABYAJILHOI0 MaTepiaxy

Tema 1. HEPIBHOCTI (14 200)

Y4yeHb/y4eHUIIS:
HABOAMTH MPHUKJIAIN: YACITOBUX
HEPIBHOCTEM; HEPIBHOCTEN 31 3MIHHUMHU;
JIHIAHUX HEPIBHOCTEN 3 OJHIEIO
3MIHHOIO; TIOJIBITHUX HEPIBHOCTEH;
MOSICHIOE 1110 Take 00’ €JHAHHS Ta
NEPETUH YUCIOBUX MPOMIXKKIB,;
dopmynoe:

- BJIACTUBOCTI YHCIIOBUX
HEPIBHOCTEM, BJIACTHUBOCTI
HEPIBHOCTEM 31 3MIHHOIO;
O3HAYEHHSI: PO3B’SI3KY JIHIHHOT
HEPIBHOCTI 3 OJIHIEIO0 3MIHHOIO,
PIBHOCWJIBHUX HEPIBHOCTEM;

OOIPYHTOBY€ BIIACTUBOCTI YHUCITOBUX
HEPIBHOCTEH;

300pasky€ Ha KOOPAMHATHIN MPAMii:
00’ eHaHHS Ta MEPETUH YUCIOBUX
IPOMDKKIB, 3aJ1aH1 HEPIBHOCTSIMU
YHUCJIOB1 IPOMDKKH;, BUKOHYE 0OEpHEHE
3aB/IaHHS,

3ammucye po3B’sI3KU HEPIBHOCTEH Ta 1X
CUCTEM Y BUTJIS1 00’ €THAHHS
YUCJIOBUX IMPOMDKKIB 200 y BUTIISIL
BIJIMTOBIIHUX HEPIBHOCTEH;

PO3B’sA3Y€: JTiHINHI HEPIBHOCTI 3 OJTHIEIO
3MIHHOIO; CUCTEMH JIIHIMHUX
HEPIBHOCTEH 3 OJIHIE€I0 3MIHHOIO

Uucnosi HepiBHOCTI. OCHOBHI
BJIACTHUBOCT1 YUCIIOBUX HEPIBHOCTEM.

HepiBraocTti 31 3MinHUMH. JIiH1HHI
HEPIBHOCTI 3 OJIHIE€I0 3MIHHOIO.

UuciioBi MPOMIKKH.
PiBHOCHIIBHI HEPIBHOCTI.

CucreMu JiHIHHUX HEPIBHOCTEH 3
OJIHICIO 3MIHHOIO

Tema 2. KBAIPATHYHA ®YHKIIA

(20 200)

Y4yeHb/y4yeHUIIs:
HABOAMTH MPUKJIAIAN KBAAPATUIHOT
yHKuii;
004 HMCII0€ 3HAYEHHS (QYHKIIIT B TOYII1
MOSICHIO€ NEPETBOPEHHS rpadikis
dynkmii: f(X)—f(x)+a; f (X) »f (x+a); f
(X) — kf (x), f (X) — — f(x); anroputm

BnactuocTi dynkiii. Hymi ¢yskiii,
MPOMDKKH 3HAKOCTAIOCTI, 3pOCTaHHS 1
criajianHs QyHKIII1, HAaHOLTbIIE Ta
HalMEHIlIe 3HaYeHHs (PYHKIIII.
[TepeTBOopeHHs rpadikiB G yHKITIMH.
KBanpatuuna ¢yHkiris, ii rpadix i
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noOya0BHU rpadika
byHKIIi;
xapakrepu3ye (yHKILIIO 32 ii rpadikom
PoO3B’si3y€ BIPaBH, LI0
nepeadavaTh: NoOy0BY rpadika
KBaIpaTUYHOI PYHKIIIT; pO3B’A3yBaHHS
KBa/IpaTHUX HEPIBHOCTEW; 3HAXOIXKEHHS
PO3B’S3KIB CUCTEM JIBOX PIBHSHb 3
JIBOMa 3MIHHUMH, 3 IKHX Xo4a O oJIHe
PIBHSIHHSI IPYTrOTO CTENEHS; CKJIAJaHHs 1
PO3B’sI3yBaHHS CUCTEM PIBHSHB 3 IBOMA
3MIHHUMHU SIK MATEMAaTUYHUX MOJIeTel

MMPUKIIAJHUX 3a/1a4

KBaJpPaTUYHO1

BJIACTUBOCTI.

KBanpaTtHa HepiBHICTh. CHcTeMa 1BOX
PIBHSIHB 3 IBOMA 3MIHHUMH.

CucreMa 1BOX pIBHSAHB 3 ABOMA
3MIHHUMH SIK MaTeMaTUyHa MOJIEIb
NPUKIAAHOI 3a/1a4l

Tema 3. YUCJIOBI IOCJIIJOBHOCTI (10 200)

Y4yeHb/y4eHUIIS:

HABOAUTH MPHUKJIAJAN: YHCIOBOT
MOCIITOBHOCTI; apu(METHUYHOT Ta
TrCOMETPUYHOI TPOTPeECii;
(opmyJ110€ 03HAYCHHS 1 BIIACTUBOCTI
apuMEeTHYHOI Ta TeOMETPUIHOT
IPOTrpeci;
3aMMCYE€ i MOACHIOE:

¢opmyau’. N-ro 4jeHa

apu(pMETHIHOI Ta TeOMETPUIHOT

IPOTrpeciid, CyMH MepIIux N 4IeHIB

IIUX TIPOTPeCiii;

eracmugocmi apuPMETUIHOT Ta

T€OMETPUYHOT IMporpecii
PoO3B’si3y€ BIPpaBH, 110
nepeadavarThb: OOYNCICHHS YICHIB
mporpecii; 3aJanHs mporpeciii 3a
MAHUMH 1X wieHamMu ado
CITIBBIIHOIIEHHSIMHU MK HUMH;
OOYHMCIICHHS CyM TIEPIINX N YJICHIB
apuPpMETUIHOT I TEOMETPUIHOT
Mporpeciii; BUKOpUCTaHHS (HOpMyTT
3arajbHUX WICHIB 1 CyM MPOTPECIN JIs
3HAXOJ/PKEHHS HEBIJIOMUX €JIEMEHTIB
mporpecii

YucnoB1 MOCIIJOBHOCTI.

ApudmeTryHa Ta reoMeTpUIHa
nporpecii, ix BaactuBocti. Dopmynu
N-TO YjeHa apuPMETHUHOT Ta

re€OMETPUYHOI TPOTPECIH.

dopmynu cymMu NepIIux N 4ieHiB
apu(METUUHOT Ta TEOMETPUIHOT
nporpeciu

Tema 4. OCHOBU KOMBIHATOPUKU, TEOPII HUMOBIPHOCTEM TA

CTATUCTHUKH (8 200)
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YyeHb/yueHUUs:
HABOJAUTH NMPUKJIAIH: BUMAIKOBUX
MOA1M, MOJaHHS CTATUCTUYHUX JAHUX Y
BUTJISIII TaOIUIh, Aiarpam, rpadikis,
3aCTOCYBaHHS MPaBUJI KOMOTHATOPUKHU
NMOSICHIOE, 10 TaKe: YacToTa
BUITA/IKOBOI MO/111, HMOBIPHICTh
BUIIAAKOBOT mOIil
3HAXOAUTh, BIIOMpPAaE i BIOPSAAKOBYE
1HpOpPMAIIIIO 3 JOCTYITHUX JKEpe
PoO3B’si3y€ 3aaa4i, 10 MepeadavYal0Th:
BUKOPUCTAHHSI KOMOIHATOPHUX MTPABUII
CyMH Ta JO0OYTKY; 3HAXOJI’)KCHHS
WMOBIPHOCTI BUNIAJKOBOI MO/I1T;
00YHCIICHHS YaCTOTH BUIAIKOBOI MOMIIT;

moaaHHs CTATUCTUYHUX JaHUX Y BI/IPJIHJ]i

TabJIULIb, JiarpaM, rpadikis

OcCHOBHI NpaBUJIa KOMOIHATOPHUKH.

YacTtoTa Ta IMOBIPHICTh BUMIAJKOBOL
O/Iii.

[TouaTkOB1 BIIOMOCTI PO CTATUCTHUKY.

Cooco0u 1molaHHA JaHUX Ta 1X
00poOKH

Po3B’s13y€ clo:keTHi 3aa4i HA: po3paxyHOK Ta aHali3 (PIHAHCOBOI CIPOMOKHOCTI
POJIMHU; PO3PAXYHOK 00CATY CIUTAYEHUX MOAATKIB; MPUUHATTS PillIeHb CTOCOBHO
0COOUCTHUX Ta KOJIEKTUBHHUX (DIHAHCOBHUX MUTAHb TOIIO

7 Kiaac

I'EOMETPIA

(70 200, 2 200 na muosicoens, pezepe — 20 200)

OuikyBaHi pe3yJibTaTH HABYAJbHO-
Mi3HABAJBHOI AiAJILHOCTI YUHIB

3MicT HaBYAJBHOT0 MaTepianxy

Tema 1. EJIEMEHTAPHI TEOMETPUYHI ®ITI'YPU TA iX

BJIACTUBOCTI (8 200)

Y4yeHb/y4yeHUIIs:
HABOJAMTH MPUKJIAIN TCOMETPUIHUX
¢iryp, ykazaHuX y 3MicCTi;
NMOSICHIOE, 1110 TaKe: TOUKa, NpsMa,
HaJIe)KaTH, JISKATH MK, BIJIPI30K,
MPOMiHb, KyT, TOBXKHHA BiIpi3Ka,
rpaaycHa Mipa KyTa, piBHI BiIpi3KH,
piBHI KyTH, OiCEKTpHCa KyTa, BiICTaHb
MDK TOYKaAMH

['eomerpuuni irypu.

Touka, psima, BiPi30K, TPOMiHb, KYT.
Ix BmacTuBOCTI.

BumiproBaHHs BiIpi3KiB 1 KYTiB.
bicektpuca kyra.
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(opmy.110€: BIACTUBOCTI: PO3MIILICHHS
TOYOK Ha MpPsIMIii; BUMIPIOBaHHS i
BIJIKJIaIaHHS B1IP13KiB 1 KYTIB,;
KkJIacu@ikye Kytu (rocTpi, Opsimi, Ty,
PO3TOPHYTI);

BHUMIPIOE Ta 00YHCJIIOE. TOBKUHY
BiJIpi3Ka, IpajyCHy MIpy KyTa,
BUKOPUCTOBYIOUYH BIACTHUBOCTI 1X
BUMIPIOBaHHS,

300paxye i 3HAXOAUTH HA MAJTIOHKAX
reoMeTpuYHi QIrypH, BKa3aHi y 3MICTI
3aCTOCOBY€E BUBUCHI O3HAYCHHS 1
BJIACTHBOCTI JI0 pO3B’sI3yBaHHSA 3a/1a4

Bincranp MK 1BOMa TOUYKaAMU

Tema 2. BBAEMHE POSMIIIEHHSA NPAMUX HA IIJIOIIUHI (12 200)

Y4eHb/y4eHUIIS:

HABOJAMTH MPHKJIAIN TCOMETPUIHUX
¢iryp, ykazaHux y 3MiCTi
cHiBBiTHOCUTD 3 00'eKTaMU
HABKOJIUIITHBOT TIMCHOCTI: CYMDXKHI Ta
BEepPTUKAIBbHI KYTH, TTapajeibHI Ta
NePHEHIUKYIISAPHI TIPSMI,

MOSICHIOE:

10 TaKe TeopeMa, O3HAYEHHS, O3HAKA,
HACJIII0K, YMOBA 1 BUMOTa TEOPEMH,
npsMe 1 00epHEHE TBEPKEHHS,
JIOBEJICHHS TEOPEMU;

CYTh JJOBEJICHHS Bl CYIIPOTUBHOTO;
dopmyinnoe:

O3HAYeHHs. CYMDKHUX 1
BEPTUKAIBHUX KYTIB, TapaJeIbHUX 1
MEPICHANKYISIPHUX TPIMHUX,
MePIEeHINKYJIApa, BiICTaH1 BiJl TOYKH J0
psAMOi;

81aCMUBOCMI: CYMDKHUX 1
BEPTUKAIBHUX KYTIB; apaIETbHUX 1
MEPICHANKYIIPHUX MPSIMUX, KYTIB,
YTBOPEHUX TIPH MEPETHUHI apaIeTbHUX
MPSIMUX CIYHOIO;

O3HAKU TIAPATIETLHOCTI MPSIMUX

BHUMIipIO€ Ta 00YHCJIIOE BIJICTaHb Bij

CyMDKHI Ta BEpTUKAIBbHI KyTH, 1X
BJIACTHBOCTI.

[TapanenpHi Ta NepHEHIUKYISPHI
npsiMi, X BIACTUBOCTI.

[lepnenaukynsp. Bincrads Bix ToUKH
1o npsMoi. KyT Mixk 1BOMa MPpSAMUMH,
110 MTePETUHAIOTHCH.

KyTu, yTBOpeHi 1pu nepeTuHi IBOX
npsSMUX cigHOI0. O3HAKU
napajeIbHOCTI MPSIMUX.

BractuBOCTI KyTiB, YTBOPEHHX TIPH
MEPETHUHI MapajIebHUX MPIMUX
CIYHOIO
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TOYKH J10 IPSIMOI;

300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX: TapajieiabHl i
NEePHeHANKYIIAPHI IPIMI;
NEePHEeHANKYJIISAP; KYyTH, yTBOPEHI IIPH
MEPETHHI IBOX NPSAMHX CIYHOIO;
O00IPYHTOBYE MapaJieNbHICTh 1
NEePHEeHANKYIISPHICTh MPSIMUX;
AOBOJAUTH: BIACTUBOCTI CYMDKHUX 1
BEPTUKAJIbHUX KYTIB; apaJieIbHUX
OpSIMUX; IEPIIEHIUKYIISIPHUX MPSMUX;
3aCTOCOBY€E BUBUYCHI O3HAUYCHHS 1
BJIACTHBOCTI JI0 pO3B’sI3yBaHHSA 3a/1a4

Tema 3. TPUKYTHUKHN. O3HAKU PIBHOCTI TPUKYTHHUKIB (22 200)

Y4eHb/y4eHUIIS:

HABOAMTH MPHKJIAIN: TCOMCTPUIHHUX
¢iryp, ykazaHux y 3MICT1; pIBHUX
diryp;
NMOSICHIOE, 1110 Take piBHI (irypw,
dbopmyinnoe:
- 03HAYeHHs1: 30BHIIIHBOTO KyTa
TPUKYTHHUKA,; PI3HUX BUIB TPUKYTHHKIB,
OiCeKTpUCH, BUCOTH, MEJIaHU
TPUKYTHHUKA;

eracmueocmi. piBHOOEIPEHOTO i
NPSIMOKYTHOT'O TPUKYTHHUKIB;
O3HaKU: PIBHOCT1 TPUKYTHHUKIB,
PIBHOOEIPEHOTO TPUKYTHHKA,;
Kkjaacudikye TPUKYTHUKH 32
CTOpOHAMH 1 3a KyTaMH,
300paxkye Ta 3HAXOAUTH HA
MAaJIIOHKAX: PIBHOCTOPOHHI,
piBHOOEIpEH1, TPSIMOKYTHI TPUKYTHUKH
Ta 1X €JIEMEHTH; 30BHINIHINA KyT
TPUKYTHUKA; PIBHI TPUKYTHUKH;
OOIPYHTOBY€E: HAJICKHICTh TPUKYTHHUKA
710 IEBHOT'O BUY; PIBHICTh
TPUKYTHHUKIB;
AOBOJAUTH: BIACTHBOCTI i O3HAKHU
PIBHOOEIPEHOTO TPUKYTHHKA;

TpukyTHuUK 1 Hioro enemenTu. Bucora,
OicekTpuca 1 MeJllaHa TPUKYTHUKA.

PiBHicTh reoMerpuunux ¢iryp. O3Haku
PIBHOCT1 TPUKYTHUKIB.

Buau TpukyTHUKIB.

PiBHOOCApEHMIT TPUKYTHUK, HOTO
BJIACTHBOCTI Ta O3HAKH.

HepiBHICTh TPUKYTHHKA.
Cyma KyTiB TPUKYTHHKA.

30BHIIIHIA KyT TPUKYTHUKA Ta HOTO
BJIACTHBOCTI.

BnacTuBOCTI IPSIMOKYTHHX
TPUKYTHHKIB
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BJIACTUBICTH KYTIB TPUKYTHHUKA;
BJIACTUBICTH 30BHIIIHBOIO KyTa
TPUKYTHHKA,;

3aCTOCOBY€E BUBUCHI O3HAUYCHHS 1
BJIACTUBOCTI /10 PO3B’sI3yBaHHS 33724
MPaKTUYHOTO 3MICTY

Tema 4. KOJIO I KPYT (8 200)

Y4eHb/y4eHUIIS:
HABOJAMTH MPHUKJIAIN TCOMETPUIHUX
¢iryp, ykazaHux y 3MicCTi,
dopmynoe:

O3HAYeHHs: KOIa, KpyTa, iX
€JIEMCHTIB; JOTUYHOT JI0 KOJIa;
CEPEIMHHOTO MEePICHANKYIIIPA 0
BiJIpI3Ka; KOJIa, ONTMCAHOT'0 HABKOJIO
TPUKYTHHKA, 1 KOJIa, BIIMCAHOTO B
TPUKYTHHK;

81acmu8ocmi: CepeuHHOrO
NepHeHIUKYIsIpa 10 BIApi3Ka;
OiCeKTpHUCH KyTa; JOTUYHOI 10 KOJIa;
JiamMeTpa 1 XOpu KoJia; CepeTMHHUX
NEePIEHIUKYJISPIB 10 CTOPIH
TPUKYTHHUKA; OICEKTPHUC KYTiB
TPUKYTHHKA,;
300pakye Ta 3HAXOAUTH HA
MAJIIOHKAX: KOJIO Ta HOTO €JIEMEHTH;
JOTUYHY JI0 KOJIa; KOJIO, BIICAHE B
TPUKYTHHK; KOJIO, OITUCAaHE HABKOJIO
TPUKYTHHKA,;

BHUKOHYE IIUPKYJIEM 1 JIIHINKOIO 3a/1a4i
Ha T0OY/IOBY BKa3aHi y 3MICTi;
3aCTOCOBY€E BUBUYCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3a7ad4,
30KpeMa MPaKTUYHOTO 3MICTY

Koumo. Kpyr.
JloTuHa 10 KoJia Ta ii BIaCTUBICTb.

OcHOBHI 3371241 Ha TOOY/IOBY:

- moOyJ0Ba TPUKYTHHKA 33 TPhOMa
CTOPOHAMH;

- moOymoBa KyTa, 110 IOPIBHIOE
JTAHOMY;

- moOyaoBa OICEKTPHUCH JIaHOTO KyTa;

- TOJLJI TAHOTO BiJpi3Ka HABMLN;

- moOymoBa IpsAMOi,
MEPIEHAUKYIISIPHOT A0 JaHOI.

KOJIO, OIIMCAaHC HABKOJIO TPUKYTHHKA.

Koo, Briricane B TPUKYTHUK

Po3B’s13y€ 3a/1a4i NPAKTHUYHOI0 3MiCTY HA: 3HAXO/KEHHS BIICTaHi 110
HEJIOCTYITHOT TOYKW; BCTAHOBJICHHS PIBHOBII/IaJIEHOCTI 00’ €KTIB HA TTOBEPXHI
3emuli; BAKOPUCTAHHS KOPCTKOCT1 TPUKYTHHUKA B OYIBHHUIITBI TOIIO

32




8- ki1ac

I'EOMETPIA

(70 200, 2 200 na musicoens, pezepe — 12 200)

OuikyBaHi pe3yJibTATH HABYAJIbHO-
MiZHABAJIBLHOI JislJILHOCTI YYHIB

3MicT HABYAJIBHOI0 MaTepiaxy

Tema 1. YUOTUPUKYTHUKH (22 200)

YdeHnb/yyeHuus:
HABOJAUTH NMPHUKJIAAH T€OMETPUYHUX
¢iryp, ykazaHux y 3MicCTi;
MOSICHIOE, 1110 TAKE: YOTUPUKYTHHK;
OITYKJIMHM 1 HEOMYKJIMIA YOTUPUKYTHHUK;
€JIEMEHTH YOTUPUKYTHHUKA,;

dopmyunroe:

O3HAYEeHHA 1 61ACMUBOCMI
BKa3aHUX Y 3MICTI
YOTUPUKYTHUKIB; ICHTPAJIbHUX 1
BIIUCAHUX KYTiB; BIUCAHOTO 1
OIMKMCAHOTO YOTUPUKYTHHUKIB;
cepeaHbO1 JIHIT TPUKYTHHKA 1
Tpanertii;

O3HaKu Tapalieorpama;
BITHCAHOTO 1 OMMCAHOTO
YOTUPUKYTHUKIB;

meopemy: Paneca; Ipo Cymy
KyTiB YOTUPUKYTHUKA;

KJIacudiKye YOTUPUKYTHUKH;
300paxkye Ta 3HAXOAUTH HA
MAJIIOHKAX YOTUPUKYTHUKH PI3HUX
BHU/IIB Ta 1X €JIEMEHTH,
OOTPYHTOBY€ HAJIC)KHICTD
YOTUPUKYTHHUKA JIO TIEBHOTO BUJLY;
JAOBOJAUTH. BIACTHBOCTI i O3HAKHU
napaJieiorpama; BIaCTHBOCTI
MPSIMOKYTHHKA, poM0Oa, KBaJipaTa,

YoTtupukyTHUK, iioro eixemeHTu. Cyma
KyTiB 4OoTHpUKYyTHHKA. [lapanenorpam,
WOro BJIACTUBOCTI M O3HAKH.

[TpsimokyTHHK, pOMO, KBajpaT Ta ix
BJIacTUBOCTI. Tpanertis.

Brucani ta nenTpanbHi KyTu. Brimcani
Ta ONMUCaHI YOTUPUKYTHUKH.

Teopema daneca. CepenHs JiHis
TPUKYTHHUKA, il BIACTUBOCTI.
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3aCTOCOBY€E BUBUYCHI O3HAYCHHS 1
BJIACTUBOCTI 10 PO3B’sI3yBaHHS 3a/1ad,
30KpeMa MPaKTUYHOIO 3MICTY

Tema 2. HOAIBHICTh TPUKYTHHUKIB (10 200)

Y4eHb/y4eHUIIS:
HABOJAUTH MPHUKJIAAH TTOT1I0HUX
TPUKYTHUKIB;

MOSICHIOE 3B’ 130K MIXK PIBHICTIO 1
NOJIIOHICTIO TEOMETPUYHUX PITYD;
(l)opMy.moe.
meopemy: Ipo MeI1aHu
TPUKYTHHUKA; PO BJIACTUBICTH
OiCeKTpHUCH TPUKYTHHUKA;

03Ha4eHHs OJIIOHUX TPUKYTHUKIB;

03HaKu NMOJIIOHOCT1 TPUKYTHUKIB;

y3azanvreny meopemy Paneca;
300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX MMOA10H1 TPUKYTHUKH;

OOIPYHTOBYE€ MOIIOHICTh TPUKYTHUKIB;

3aCTOCOBY€E BUBUCHI O3HAUCHHS i
BJIACTHBOCTI JIO PO3B’SI3yBaHHS 3ajad,
30KpeMa TP 3HAXO0KEHHI BiJICTaHEH
Ha MICLIEBOCTI

VY3aransHeHa Teopema Daneca.
[Toni0H1 TPUKYTHUKH.
O3Haku NOJI0HOCT1 TPUKYTHHUKIB.

BnactuBicTh Menianu Ta G1CEKTpUCH
TPUKYTHUKA

Tema 3. PO3B’SAA3YBAHHS MPSIMOKYTHUX TPUKYTHHUKIB (14 200)

YdeHnb/yyeHuus:
HABOJAUTH NPHUKJIAAH T€OMETPUYHUX
¢biryp Ta CriBBiIHOIICHD, YKa3aHUX Y
3MICTI;
MOSICHIOE: 1110 TaKe MOXUiIa Ta 11
MIPOEKIIisT; IO 03HAYAE «PO3B’A3aTH
MPSAMOKYTHHM TPUKYTHUK;
q)opMy.moe'
eracmusocmi MEPICHANKYISApa 1
MOXUJIO;
O3HAYeHHs1 CUHYCa, KOCUHYCa,
TaHI€HCa FTOCTPOro KyTa
NPSIMOKYTHOT'O TPUKYTHUKA;
meopemy Ilidaropa;

CuHycC, KOCHHYC, TAHT€HC TOCTPOTO
KyTa MPSIMOKYTHOTO TPUKYTHHUKA.

Teopema Ilidaropa.

[lepiernukysap 1 moxumia, ix
BJIACTHBOCTI.

CriBBIZHOIIEHHS MK CTOPOHAMH 1
KyTaMH NPSIMOKYTHOTO TPUKYTHHKA.

3HaueHHS CUHYCa, KOCUHYCA, TAHT€HCA

JEeSIKUX KYTIB.
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Chig8IOHOUIEHHS MK CTOPOHAMU 1
KyTaMH MPSIMOKYTHOTO
TPUKYTHHKA,;
3HAXOAUTH HA MAJTKHKAX CTOPOHU
NPSIMOKYTHOTO TPUKYTHHKA,
BIIHOIIIEHHS SIKUX JIOPIBHIOE CUHYCY,
KOCHUHYCY, TAHT'€HCY BKa3aHOI'0
rOCTPOro KyTa,;
004 HCJII0€ 3HAYCHHS CUHYCA,
KOCHHYCAa, TaHTeHca Jij1st KyTiB 30°, 45°,
60°;
aoBoauTh Teopemy Ilidaropa;
PO3B’SI3y€ MPSMOKYTH1 TPUKYTHUKHU
3aCTOCOBY€E BUBUCHI O3HAUCHHS i
BJIACTHBOCTI JI0 pO3B’sI3yBaHHS 3a/1a4,
30KpeMa MPaKTUIHOTO 3MICTy

Po3B’s13yBaHHs PSIMOKYTHUX
TPUKYTHHUKIB

Tema 4. MHOT'OKYTHHUKMU. IJIOLII MHOT'OKYTHUMKIB

(12 200)

Y4yeHb/y4yeHUIIs:
HABOJAMTH MPUKJIAIN T€OMETPUIHUX
¢biryp, ykazaHux y 3MicCTi;
MOSICHIOE, 1110 TaKe: MHOTOKYTHHK Ta
HOro eleMeHTH; IJI0111a MHOTOKYTHHUKA;
MHOTOKYTHUK, BIIMCAHUH Y KOJIO Ta
ONMCAaHNI HAaBKOJIO KOJIA,
dopmyunnoe:

- O3HAYEeHHs: MHOTOKYTHUKA,
BITMCAHOTO y KOJIO; MHOTOKYTHUKA,
OTMHMCAHOTO HABKOJIO KOJa;
meopemy: PO TUIOILY
NpSIMOKYTHHKA, Tapajenorpama,
TPUKYTHHUKA, TPAIEIIii;

3alUCY€ Ta MOsSICHIOE OPMYJIM TUIONII
reoMeTpuYHuX (Qiryp, ykazaHux y
3MICTI;

300paskye Ta 3HAXOAUTH HA
MAJIIOHKAX: MHOTOKYTHHUK 1 HOTO
€JIEMEHTH; MHOTOKYTHHK, BIIUCAHUN Y
KOJIO; MHOTOKYTHHK, OTTUCAaHUN
HABKOJIO KOJIa;

MHOTOKYTHUK Ta MOTO €JIEMEHTH.

MHOTrOKYTHHUK, BIUCAHUH Y KOJIO, 1
MHOT'OKYTHUK, OITMCAHUI HABKOJIO
KOJIa.

[TOHATTS TUTOIII MHOTOKYTHUKA.
[Tnomi mpssMOKyTHHUKA,

napasenorpama, pom06a, TPUKYTHHKA,
Tpanerii
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CHiBBiIHOCHUTH 3 00'€eKTaMU
HABKOJIMIITHBOT 11MICHOCTI BKa3aHl y
3MICT1 QIrypH;

00YMCJII0€ TIOII] BKa3aHUX Y 3MICTI
diryp;

3aCTOCOBY€E BUBUCHI O3HAUYCHHS,
BJIACTUBOCTI Ta (pOopMyIn 10
pO3B’sI3yBaHHS 3a7a4, 30KpemMa
3HAXO/KCHHS IIJION] PEaIbHUX 00’ €KTIB,;
po3B’si3ye€ 3ajaui HA: pO30OUTTS
MHOTOKYTHUKA Ha PIBHOBEJIHUKI;
JTOCIIHKEHHS PIBHOCKIAAEHOCTI
MHOTOKYTHHUKIB TOIIIO

Po3B’si3y€ 3aa4i NpaKTUYHOr0 3MIiCTy HAa: BUSHAYCHHS BIJCTaHi 10
HEJIOCTYIHOT TOYKH; BUCOTH MPEAMETA; 3HAXOKEHHS KYTiB (KyTa migiomMy
JIOPOTH, BIIKOCY, KyTa, MiJl IKUM BUJIHO JASIKUN IPEIMET) TOIIIO

9-ii KJ1ac

I'EOMETPIA

(70 200, 2 200 na muosicoens, pezepe — 24 200)

OuikyBaHi pe3yJibTaTH HABYAJbHO-
Mi3HABAJBHOI AiAJILHOCTI YUHIB

3MicT HaBYAJBHOT0 MaTepianxy

Tema 1. KOOPAUHATH HA MJIOUIUHI (8 200)

Y4yeHb/y4yeHUIIs:
HABOJUTH MPUKJIAAM CITIBBITHOIICHB,
YKa3aHUX y 3MICTi;
MOSICHIOE
10 TaKe CUHYC, KOCUHYC, TAHT€HC
kyTiB Bix 0° mo 180°; piBHSHHS
dirypu;
SAK MOJMCHA 3a0amu Ha KOOPIUHATHIH
TUIOIIHHI: TIPSIMY; KOJIO;
¢opmyuroe TeopeMu mpo:
BIZICTaHb MK IBOMa TOYKAMHU;
KOOPJIMHATHU CEPEINHU Bipi3Ka,;
3alMCy€ Ta MOSICHIOE:

CuHyC, KOCHUHYC, TaHTe€HC KyTiB Bix 0°
1o 180°.
ToroxHOCTI:

sin (180° — o) = sin

cos (180° — a) = — cos a.

KoopaunaTtu cepeaunu Binpizka.

Bizncrans MK 1BOMa TOYKaMH 13
3aJJaHUMHU KOOPJMHATaAMHU.

PiBHsiHHS KOJa 1 TPSAMO]
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@opmyau KOOPAUHAT CEPEIUHU
BIJIpI3Ka, BIICTaH1 MIXK JIBOMa
TOYKAMU;

PIBHAHHA KOJA, IIPAMOT,
300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX FeOMETpUYHY Pirypy
(npsimy, K0JI0) 32 11 pIBHSHHSIM y
3a/laHiii CUCTEM1 KOOP/AMHAT;
o0umcIIIoE:

KOOpJMHATH CEpeIMHU BIIPI3Ka;

BIZICTaHb MK JIBOMa TOUKaMH,

3aJlaHUX CBOIMU KOOpJMHATaAMU;

AOBOAUTH TEOPEMY MPO: BIICTAaHb MIXK
JBOMa TOYKaMM; KOOPAUHATH CEpEUHU
BIJIPI3Ka,;
3aCTOCOBY€E BUBUYCHI (POPMYIIH il
PIBHAHHS QIryp 70 PO3B’SI3yBaHHS
3a/1a4y

Tema 2. BEKTOPHU HA IVIOLIUHI (12 200)

Y4yeHb/y4yeHUIIs:
HABOJAMTH MPUKJIAIAN: PIBHUX,
NPOTUIIE)KHUX, KOJTIHEAPHUX BEKTOPIB;
MOSICHIOE:
wo maxe: BEKTOP; MOJIYJIb 1
HAIPsIM BEKTOPA; OJUHUIHUIMI
BEKTOP; HYJIb-BEKTOP; KOJIHEapHI
BEKTOPH; IPOTUJICKH] BEKTOPH;
KOOpJIMHATH BEKTOPA; CyMa 1
PI3HUII BEKTOPiB; T00YTOK BEKTOpa
Ha YHCIIO;
SIK 3a0amu BEKTOP;
SK 8i0KIACmMU BEKTOP BiJ] 3aJ1aHOT
TOYKH;
3a AKUMU NPABUNAMU 3HAXOOSAMD.
CyMy BEKTOPIB; TOOYTOK BEKTOpa
Ha YHCIIO;
dbopmyutroe:
O3Ha4eHHs: PIBHUX BEKTOPIB,;
CKAJIIPHOTO I00YTKY BEKTOPIB;
gracmugocmi. I HAL
BEKTOpaMH,

Bexrop. Moayns 1 HanpsiM BEKTOpa.
PiBHICTH BEKTOpIB.

KoopaunaTtu BekTopa. JlogaBanus i
BiJIHIMaHHS BEKTOPiB. MHOKEHHS
BekTopa Ha unciio. KonineapHi
BekTopH. CKAISIpHHN T00yTOK
BEKTOPIB
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300paxye i 3HAXOAUTH HA MAJTKOHKAX:
BEKTOP; BEKTOP, PIBHUI ab0
MPOTUJIEKHUI TaHOMY, KOJIIHEapHUH 13
JaHUM, Yy T. 4. 32 HOro KOOpJIMHATAMU;
BEKTOP, 1110 AOPIBHIOE CyMI (pi3HUII1)
BEKTOPIB, OOYTKY BEKTOpa Ha YUCJIO;
o0umcIIIo€E:
KOOpPJMHATHU BEKTOpa, CyMHU
(p13HMII1) BEKTOPIB, 1OOYTKY
BEKTOpa Ha YUCJIO;
JOBXXHHY BEKTOpa, KyT MK IBOMa
BEKTOpamy,
OOIPYHTOBYE: PIBHICTb, KOJIIHEAPHICTh
BEKTODIB;
3aCTOCOBY€E BUBUYCHI O3HAUCHHS i
BJIACTHBOCTI JI0 PO3B’sI3yBaHHSA 3a/1a4

Tema 3. PO3B’SI3YBAHHS TPUKYTHUKIB (10 200)

Y4eHb/y4yeHUIIs:

NMOSICHIOE, 110 O3HAYa€ «pPO3B’s3aTu
TPUKYTHUKY,

dhopmy.iroe TEOpeMy: KOCHUHYCIB,;
CHUHYCIB;

3alUCYy€ Ta MOSICHIOE (POPMYIIHM TLIOIII
tpukyTHuka (I'epona; 3a  aBOMa
CTOPOHAMHM 1 KyTOM MK HUMH);
300paKy€ Ta 3HAXOAUTH HA MAJTIOHKAX
€JIEMEHTH TPHUKYTHUKA, HEOOXITHI HJIs
004YMCIIEHHSA HOro HEBIJOMHUX
€JIEMEHTIB,

00YMCJII0€: TOBXKUHHA HEBITOMUX CTOPIH
Ta TpaayCHI MIpH HEBIIOMUX KYTIB
TPUKYTHHKA; TJIOMII TPUKYTHUKIB,
3aCTOCOBY€E BUBUYCHI (hOpMyYIH i
BJIACTUBOCTI /10 PO3B’A3yBaHHS 3a]1a4

Teopemu KOCHHYCIB 1 CHHYCIB.

dopMyu 111 3HAXOHKEHHS IO
TPUKYTHHKA

Tema 4. IPABUJIBHI MHOT'OKYTHHUKHU. OB KHHA KOJIA. INVIOLIA

KPYT'A (10 200)

Y4yeHb/y4eHUIIs:
HABOJUTH NMPHUKJIAAH T€OMETPUYHUX
¢iryp, ykazaHux y 3MICTi,

[IpaBuiIbHUI MHOTOKYTHHUK, HOTO
BUJIY Ta BJIACTUBOCTI.
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MOSICHIOE, 1110 TaKe: Ayra KoJja;
JOBXXHMHA KOJIa; TJIOLIA KPYTa;
MPaBUJIbHUN MHOTOKYTHUK (TPUKYTHHK,
YOTUPUKYTHUK, IECTUKYTHHUK),
BIIMCAHUU y KOJIO Ta OMMCAHUIA HAaBKOJIO
KOJIa;

CHiBBITHOCHUTD 3 00'eKTaMU
HABKOJIMIITHBOT 11MCHOCTI BKa3aHl y
3MICT1 QIrypH;

00uMCcIII0€E: pajilyc Koja 32 CTOPOHOIO
BIIMCAHOTO B HHOTO MIPABUIIBLHOTO
MHOTOKYTHHUKa (TPUKYTHHKA,
YOTUPUKYTHUKA, IIECTUKYTHUKA) 1
HaBIAKH; paJlyCc KOJia 32 CTOPOHOIO
OIMKMCAHOT'0 HABKOJIO HHOTO
MPaBUILHOTO MHOTOKYTHHKA
(TpUKyTHHKA, YOTUPUKYTHHKA,
IIECTUKYTHHUKA) 1 HABIAKH, IOBKHHU
KOJIa 1 TyTU KOJia; TUIONIl Kpyra, CEKTOpa
Oyaye; npaBWIbHUM TPUKYTHUK,
YOTUPUKYTHUK, MIECTUKYTHUK;
3aCTOCOBY€E BUBUYEHI O3HAYECHHS,
BJIACTUBOCTI Ta (popMyJIH 10
PO3B’sI3yBaHHsI 3314

[IpaBuIbHUI MHOIOKYTHUK, BIMCAHUN
y KOJIO Ta OIIMCAHUN HABKOJIO KOJIA.

JloBxkuHa koja. JloBkuHa Tyru KoJa.

[T;moma xpyra Ta 1Oro 4aCTUH

Tema 5. TEOMETPUYHI NEPEMILIEHHS (6 200)

YdeHnb/yyeHuus:

HABOJAUTH NPUKJIAAU: - QIryp Ta ixX
00pa3iB NMpu reOMETPUIHUX
NePEMIIEHHX, YKa3aHUX Y 3MICTi;
¢biryp, siKi MarOTh IIEHTP CUMETPIi, BiCh
cUMeTpii; piBHUX Diryp;
MOSICHIOE, 1110 TaKe: MePEeMIICHHS
(pyx); obpa3 ¢irypu npu
reOMETPUYHOMY TIEpeMillieHHi; ¢irypa,
CHMETPHUYHA JaH1M BITHOCHO TOYKH
(mpsimo1); CUMETPIA BIAHOCHO TOUYKH
(mpsimo1); mapaJielibHe EePEHECEHHS,
MOBOPOT; PIBHICTH Qiryp;
dbopmyutroe:

o3HaueHHs. piBHUX (iryp;

eracmueocmi: IepeMIIeHHS;

[lepemimenns (pyx) Ta HOro
BJIACTHUBOCTI.

CuMeTpist BITHOCHO TOYKH 1 TIPSIMOT,
MIOBOPOT, MapajelibHe MePEeHECEHHH.

PiBHiCcTh diryp
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CUMETPI1i BIAHOCHO TOUYKH (MIPSAMOi);

napajieJIbHOrO EPEHECEHHS;

MIOBOPOTY;
300paxye i 3HAXOAUTH HA MATFOHKAaX
¢irypu, B siKi IepexosaTh JaHl PIirypu
MIPU PI3HUX BUJIAX MEPEMIILIECHbD;
OOIPYHTOBY€: CUMETPUYHICTh ABOX
¢biryp BIIHOCHO TOYKH (MIPSIMOT);
HasIBHICTH Yy QIrypu 1eHTpa (oci)
CUMETpIi; pIBHICTH QIryp i3
3aCTOCYBAHHSIM MEPEMIIIICHB;
3aCTOCOBY€E BUBUCHI O3HAUCHHS i
BJIACTHBOCTI JI0 pO3B’sI3yBaHHSA 3a/1a4

Po3B’si3y€ 3aaa4i Ha: 3HaXOPKCHHS HEBIJIOMHX €JIEMEHTIB peallbHUX 00’ €KTIB;
3HAXO/KEHHS TIJIOI] peaJbHUX 00’ €KTIB, MOKPUTTS TIOMIMHU MPABUIBHUMH
MHOTOKYTHUKAMH TOIIIO
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